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ȼȼȿȾȿɇɂȿ 
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɧɟɪɚɡɪɵɜɧɨ�ɫɜɹ-

ɡɚɧɨ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ. ɇɚ-
ɭɱɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɬɚɤɨɣ�ɩɪɨɱɧɨɣ�ɫɜɹɡɢ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ�ɢ�ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɥɟɠɢɬ� ɜ� ɩɥɨɫɤɨɫɬɢ� ɪɚɡɥɢɱɧɵɯ� ɫɢɫɬɟɦɧɵɯ� ɪɟɲɟɧɢɣ 
ɩɪɨɛɥɟɦɵ «ɭɡɤɢɯ�ɦɟɫɬ» ɜ�ɝɨɪɥɨɜɢɧɚɯ�ɩɚɪɤɨɜ�ɢ  ɧɚ�ɩɟɪɟɫɟɱɟɧɢɹɯ�ɫɬɚɧɰɢɨɧ-
ɧɵɯ�ɦɚɪɲɪɭɬɨɜ; ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɢ� ɫɨɨɪɭɠɟɧɢɣ, 
ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ� ɩɨɜɵɲɟɧɢɸ� ɩɪɨɩɭɫɤɧɨɣ� ɢ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨ-
ɫɬɟɣ; ɚɤɬɢɜɧɨɦ� ɜɧɟɞɪɟɧɢɢ� ɫɨɜɪɟɦɟɧɧɵɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ, 
ɮɨɪɦɢɪɭɸɳɢɯ�ɨɫɧɨɜɵ�ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɫɬɚɧɰɢɹɦɢ�ɫ�ɜɵɫɨɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ� ɢ� ɧɚɞɟɠɧɨɫɬɶɸ� ɜɫɟɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ. ɗɬɢ� ɧɚ-
ɩɪɚɜɥɟɧɢɹ�ɧɚɯɨɞɹɬ�ɨɬɪɚɠɟɧɢɟ�ɜ�ɫɬɚɬɶɹɯ�ɞɚɧɧɨɝɨ�ɫɛɨɪɧɢɤɚ, ɚɜɬɨɪɵ�ɤɨɬɨɪɵɯ 
ɨɛɨɫɧɨɜɵɜɚɸɬ� ɩɪɟɞɥɚɝɚɟɦɵɟ� ɪɟɲɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ, ɜɧɟɞɪɹɹ� ɩɟɪɟɞɨɜɨɣ� ɨɬɟɱɟɫɬɜɟɧɧɵɣ�ɢ� ɡɚɪɭɛɟɠɧɵɣ�ɨɩɵɬ� ɬɟɯɧɢɱɟɫɤɢɯ 
ɧɨɜɚɰɢɣ.  

ɂɡɞɚɬɟɥɶɫɤɚɹ�ɩɨɥɢɬɢɤɚ�ɫɛɨɪɧɢɤɚ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɪɚɫɲɢɪɟɧɢɟ�ɬɟɦɚɬɢɤɢ 
ɩɭɛɥɢɤɭɟɦɵɯ� ɫɬɚɬɟɣ� ɩɨɞ� ɨɛɳɢɦ� ɧɚɡɜɚɧɢɟɦ «ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɫɬɚɧɰɢɢ� ɢ 
ɭɡɥɵ� ɜ� ɝɨɞɵ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɵ». Ȼɟɡɭɫɥɨɜɧɨ, ɬɚɤɨɟ�ɧɚɩɪɚɜɥɟ-
ɧɢɟ�ɢɦɟɟɬ�ɢɫɤɥɸɱɢɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɢɫɬɨɪɢɱɟɫɤɨɦ�ɚɫɩɟɤɬɟ, ɫɨɯɪɚɧɹɸɳɟɦ 
ɩɚɦɹɬɶ�ɨ�ɪɨɥɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ȼɟɥɢɤɨɣ�ɉɨɛɟɞɟ, ɢ�ɪɟɞɚɤɰɢ-
ɨɧɧɵɣ�ɫɨɜɟɬ�ɫɛɨɪɧɢɤɚ�ɩɪɟɞɥɚɝɚɟɬ�ɚɜɬɨɪɚɦ�ɩɨɞɝɨɬɚɜɥɢɜɚɬɶ�ɫɬɚɬɶɢ�ɞɚɧɧɨɣ�ɬɟ-
ɦɚɬɢɤɢ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɬɞɟɥɶɧɨɣ�ɪɭɛɪɢɤɢ�ɜ�ɨɛɳɟɦ�ɫɨɞɟɪ-
ɠɚɧɢɢ�ɫɛɨɪɧɢɤɚ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɭɛɥɢɤɚɰɢɢ� ɜ� ɫɛɨɪɧɢɤɟ� ɫɟɪɢɢ� ɫɬɚɬɟɣ� ɩɨ 
ɢɫɬɨɪɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ� ɭɡɥɨɜ, ɛɢɨɝɪɚɮɢɹɦ�ɢ�ɬɜɨɪɱɟɫɬɜɭ�ɜɵ-
ɞɚɸɳɢɯɫɹ� ɫɬɚɧɰɢɨɧɧɢɤɨɜ�ɬɟɨɪɟɬɢɤɨɜ� ɢ� ɩɪɚɤɬɢɤɨɜ, ɧɨɜɚɬɨɪɨɜ� ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɞɟɥɚ. Ʉɚɤ�ɜ�ɩɪɟɞɵɞɭɳɢɟ, ɬɚɤ�ɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɢɡɞɚɧɢɟ�ɜɤɥɸɱɟɧɵ�ɫɬɚ-
ɬɶɢ� ɩɨ� ɨɛɟɢɦ� ɩɪɟɞɥɚɝɚɟɦɵɦ� ɬɟɦɚɬɢɤɚɦ, ɤɨɬɨɪɵɟ� ɫɦɨɝɭɬ� ɭɫɩɟɲɧɨ� ɪɚɡɜɢ-
ɜɚɬɶɫɹ�ɩɪɢ�ɢɯ�ɞɚɥɶɧɟɣɲɟɣ�ɩɨɞɞɟɪɠɤɟ�ɧɚɲɢɦɢ�ɚɜɬɨɪɚɦɢ�ɩɭɛɥɢɤɚɰɢɣ. 
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ɈɊȽȺɇɂɁȺɐɂə�ɉɊəɆɈɃ�ɉȿɊȿȼȺɅɄɂ�ȽɊɍɁɈȼ  
ɇȺ�ɋɌȺɇɐɂɂ�ɊɈɋɌɈȼ�ɌɈȼȺɊɇɕɃ 

Ɋɚɫɫɦɨɬɪɟɧɵ�ɫɩɨɫɨɛɵ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɹɦɨɣ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɭɜɟɥɢ-
ɱɟɧɢɹ� ɝɪɭɡɨɨɛɨɪɨɬɚ� ɫɬɚɧɰɢɢ� Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ. Ɋɚɫɫɱɢɬɚɧ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɨɩɪɚɜɞɚɧ-
ɧɵɣ�ɫɪɨɤ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ�ɜ�ɨɠɢɞɚɧɢɢ�ɩɟɪɟɜɚɥɤɢ. ɍɫɬɚɧɨɜɥɟɧɚ�ɨɩɪɟɞɟɥɟɧɧɚɹ�ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɨɜɦɟɫɬɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɢ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɬɪɚɧɫ-
ɩɨɪɬɚ, ɤɨɬɨɪɚɹ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɞɨɥɸ�ɝɪɭɡɨɜ, ɩɟɪɟɝɪɭɠɚɟɦɵɯ�ɩɨ�ɩɪɹɦɨɦɭ�ɜɚɪɢ-
ɚɧɬɭ, ɚ� ɬɚɤɠɟ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɡɢɬɶ� ɡɚɬɪɚɬɵ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� ɝɪɭɡɨɜ. ȼɵɩɨɥɧɟɧ� ɪɚɫɱɟɬ 
ɩɚɪɚɦɟɬɪɨɜ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɭɬɨɱɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɫɬɚɧɰɢɢ�Ɋɨɫ-
ɬɨɜ�Ɍɨɜɚɪɧɵɣ. 

ȼ� ɩɟɪɜɨɦ� ɩɨɥɭɝɨɞɢɢ 2022 ɝɨɞɚ� ɩɟɪɟɜɨɡɤɚ� ɝɪɭɡɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ�ɱɟɪɟɡ�ɫɬɚɧɰɢɸ�Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ�ɜɵɪɨɫɥɚ�ɜ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ. ɇɨ-
ɜɚɹ�ɝɟɨɝɪɚɮɢɹ�ɢ�ɤɚɧɚɥɵ�ɩɨɫɬɚɜɨɤ�ɫɨɡɞɚɸɬ�ɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɩɟɪɫɩɟɤɬɢɜɵ�ɞɥɹ 
ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ, ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɦɨɪɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɢ�ɜɫɟɣ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɪɢɫɭɧɨɤ 1) [1].  

 
Ɋɢɫɭɧɨɤ 1 – Ⱥɧɚɥɢɡ�ɜɵɩɨɥɧɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ 

ɫɬɚɧɰɢɢ�Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ 
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ɋɬɚɧɰɢɹ� Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ, ɹɜɥɹɸɳɚɹɫɹ� ɝɪɭɡɨɜɨɣ� ɫɬɚɧɰɢɟɣ, ɩɨ� ɨɛɴɟɦɭ 
ɜɵɩɨɥɧɹɟɦɵɯ�ɪɚɛɨɬ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɩɟɪɜɨɦɭ�ɤɥɚɫɫɭ. Ⱦɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɦɚɧɟɜɪɨ-
ɜɵɯ� ɪɚɛɨɬ� ɫɬɚɧɰɢɹ� ɪɚɫɩɨɥɚɝɚɟɬ 4 ɩɚɪɤɚɦɢ� ɩɭɬɟɣ� ɢ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱ-
ɧɵɦɢ� ɦɚɲɢɧɚɦɢ. ɉɪɨɢɡɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɪɚ-
ɛɨɬɵ�ɫɬɚɧɰɢɢ�Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ�ɩɨɤɚɡɚɥ, ɱɬɨ�ɡɚ�ɩɨɫɥɟɞɧɢɣ�ɝɨɞ�ɡɧɚɱɢɬɟɥɶɧɨ 
ɜɵɪɨɫɥɢ� ɡɧɚɱɟɧɢɹ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɝɪɭɡɨɜ. ȼɵɪɨɫɲɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɧɚɩɪɹ-
ɦɭɸ� ɫɜɹɡɚɧɵ� ɫ� ɢɡɦɟɧɟɧɢɹɦɢ� ɧɚɩɪɚɜɥɟɧɢɣ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢ 
ɝɪɭɡɨɩɨɬɨɤɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɚɧɤɰɢɣ [2, 3]. 

ɉɟɪɟɜɚɥɤɚ� ɝɪɭɡɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɦɟɧɭ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɫɪɟɞɫɬɜɚ� ɜ 
ɩɪɨɰɟɫɫɟ�ɞɨɫɬɚɜɤɢ�ɝɪɭɡɨɜ�ɨɬ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɸ. ɇɚ�ɩɟɪɟɜɚ-
ɥɨɱɧɵɯ� ɩɭɧɤɬɚɯ� ɜɵɩɨɥɧɹɸɬɫɹ� ɬɚɤɢɟ� ɜɢɞɵ� ɪɚɛɨɬ, ɤɚɤ� ɩɨɝɪɭɡɤɚ, ɜɵɝɪɭɡɤɚ, 
ɤɨɧɫɨɥɢɞɚɰɢɹ, ɚ�ɬɚɤɠɟ�ɜɪɟɦɟɧɧɨɟ�ɯɪɚɧɟɧɢɟ�ɝɪɭɡɨɜ. ȼɚɠɧɨɣ�ɡɚɞɚɱɟɣ�ɨɛɟɫɩɟ-
ɱɟɧɢɹ� ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ� ɫ� ɨɞɧɨɝɨ� ɜɢɞɚ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɞɪɭɝɨɣ� ɹɜɥɹɟɬɫɹ� ɫɨ-
ɛɥɸɞɟɧɢɟ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɢ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɟɪɟɜɚɥɨɱ-
ɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ. ɇɚ�ɷɬɚɩɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫɭɳɟɫɬɜɭɟɬ�ɢɧɬɟɪɟɫ�ɤ�ɨɩɬɢɦɢɡɚɰɢɢ 
ɧɟɤɨɬɨɪɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɯ�ɫ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɨɛɟɫ-
ɩɟɱɟɧɢɹ� ɩɨɬɨɱɧɨɝɨ�ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ� ɧɚ�ɩɟɪɟɜɚɥɨɱɧɨɦ� ɩɭɧɤɬɟ� ɛɟɡ�ɩɟɪɟɫɟ-
ɱɟɧɢɣ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ. Ɂɨɧɚ�ɯɪɚɧɟɧɢɹ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ�ɫɢɧɯɪɨ-
ɧɢɡɚɰɢɢ�ɦɟɠɞɭ�ɩɪɢɛɵɬɢɟɦ�ɩɨɟɡɞɨɜ�ɢ�ɚɜɬɨɦɨɛɢɥɟɣ. Ɉɛɟɫɩɟɱɟɧɢɟ�ɩɨɬɨɱɧɨɝɨ 
ɞɜɢɠɟɧɢɟ� ɝɪɭɡɨɜ, ɢɫɤɥɸɱɚɹ� ɜɡɚɢɦɧɵɟ� ɩɟɪɟɫɟɱɟɧɢɹ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞ-
ɫɤɢɯ�ɤɨɦɩɥɟɤɫɚɯ, ɩɨɡɜɨɥɹɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ�ɜɪɟɦɹ�ɧɚ�ɜɵɩɨɥ-
ɧɟɧɢɢ�ɨɩɟɪɚɰɢɣ [4]. ɇɚ�ɩɟɪɟɜɚɥɨɱɧɵɯ�ɩɭɧɤɬɚɯ�ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɬɪɢ�ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɟ�ɫɯɟɦɵ (ɪɢɫɭɧɨɤ 2). 

 
Ɋɢɫɭɧɨɤ 2 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɯɟɦɵ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ 
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Ɍɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ� ɤɨɦɩɥɟɤɫ (ɌɋɄ) ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ� ɷɥɟɦɟɧɬɨɦ 
ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. ɇɨ�ɡɚɱɚɫɬɭɸ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɩɟɪɟɜɨɡɨɤ�ɩɪɟɞɩɪɢ-
ɹɬɢɹ (ɤɥɢɟɧɬɵ), ɫ�ɰɟɥɶɸ�ɫɨɤɪɚɳɟɧɢɹ� ɡɚɬɪɚɬ, ɫɬɪɟɦɹɬɫɹ�ɨɛɟɫɩɟɱɢɬɶ�ɩɪɹɦɭɸ 
ɩɟɪɟɜɚɥɤɭ�ɝɪɭɡɨɜ�ɩɨ�ɩɪɹɦɨɦɭ�ɜɚɪɢɚɧɬɭ�ɫ�ɧɟɫɤɨɥɶɤɢɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ, ɢɫ-
ɤɥɸɱɚɹ�ɌɋɄ.  

ɉɪɹɦɚɹ�ɩɟɪɟɜɚɥɤɚ�ɝɪɭɡɨɜ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɩɟɪɟɦɟɳɟɧɢɟ�ɝɪɭɡɨɜ�ɢɡ�ɜɚɝɨɧɚ 
ɜ�ɝɪɭɡɨɜɢɤ�ɢɥɢ�ɢɡ�ɝɪɭɡɨɜɢɤɚ�ɜ�ɜɚɝɨɧ�ɢ�ɜɵɩɨɥɧɹɟɬɫɹ�ɱɟɪɟɡ�ɨɞɢɧ�ɢ�ɬɨɬ�ɠɟ�ɫɥɨɬ 
ɞɥɹ�ɜɚɝɨɧɨɜ. ɉɪɹɦɚɹ�ɩɟɪɟɝɪɭɡɤɚ�ɬɪɟɛɭɟɬ�ɦɢɧɢɦɚɥɶɧɵɯ�ɭɫɢɥɢɣ�ɤɪɚɧɚ, ɫɥɨɠ-
ɧɨ�ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɬɶ�ɩɪɢɛɵɬɢɟ�ɝɪɭɡɨɜɢɤɨɜ�ɫ�ɩɨɟɡɞɚɦɢ, ɩɨɷɬɨɦɭ�ɧɟɤɨɬɨɪɵɟ 
ɝɪɭɡɵ�ɧɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɟɪɟɝɪɭɠɟɧɵ�ɧɚɩɪɹɦɭɸ. Ⱦɚɧɧɵɣ�ɜɢɞ�ɩɟɪɟɜɚɥɤɢ�ɢɦɟɟɬ 
ɪɹɞ�ɩɪɟɢɦɭɳɟɫɬɜ: ɢɫɤɥɸɱɟɧɢɟ�ɩɨɬɟɪɢ�ɝɪɭɡɨɜ, ɫɨɤɪɚɳɟɧɢɟ�ɜɪɟɦɟɧɢ�ɞɨɫɬɚɜɤɢ 
ɢ�ɭɦɟɧɶɲɟɧɢɟ�ɪɚɫɯɨɞɨɜ. 

ȼɵɛɨɪ� ɫɩɨɫɨɛɚ� ɩɨɜɵɲɟɧɢɹ� ɨɛɴɟɦɚ� ɩɟɪɟɝɪɭɡɤɢ� ɩɨ� ɩɪɹɦɨɦɭ� ɜɚɪɢɚɧɬɭ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨ�ɩɪɢɜɟɞɟɧɧɵɦ�ɡɚɬɪɚɬɚɦ: 

                           ȿ  = ȿjɫɤ(1 – ȕ) + ȿɫɤi(1 – ȕ) + Ejíi + Eɩɫj + Eɩɫi,                     (1) 
ɝɞɟ ȿjɫɤ,� ȿɫɤi� í� ɩɪɢɜɟɞɟɧɧɵɟ� ɡɚɬɪɚɬɵ�ɧɚ�ɩɟɪɟɝɪɭɡɤɭ� ɩɨ� ɜɚɪɢɚɧɬɚɦ;  ȕ�í� ɞɨɥɹ 
ɜɚɝɨɧɨɜ� ɫ�ɝɪɭɡɨɦ, ɩɟɪɟɝɪɭɠɟɧɧɵɦ�ɩɨ�ɩɪɹɦɨɦɭ�ɜɚɪɢɚɧɬɭ; ȿɩɫj,�ȿɩɫi�í�ɩɪɢɜɟ-
ɞɟɧɧɵɟ�ɪɚɫɯɨɞɵ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ j�ɝɨ�ɢ i�ɝɨ�ɜɢɞɨɜ�ɬɪɚɧɫ-
ɩɨɪɬɚ; ȿj-i   í�ɡɚɬɪɚɬɵ�ɧɚ�ɩɟɪɟɝɪɭɡɤɭ�ɩɨ�ɩɪɹɦɨɦɭ�ɜɚɪɢɚɧɬɭ�ɢɡ j�ɝɨ� ɜ i�ɣ� ɜɢɞ 
ɬɪɚɧɫɩɨɪɬɚ. 

ȼɵɩɨɥɧɹɹ�ɩɟɪɟɜɚɥɤɭ�ɝɪɭɡɨɜ, ɧɟɨɛɯɨɞɢɦɨ�ɨɛɟɫɩɟɱɢɬɶ�ɫɬɚɛɢɥɶɧɭɸ�ɪɚɛɨɬɭ 
ɩɭɧɤɬɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɬɪɚɧɫɩɨɪɬɚ, ɚ�ɬɚɤɠɟ�ɫɨɛɥɸɞɚɬɶ�ɫɜɨɟɜɪɟɦɟɧɧɭɸ�ɩɨ-
ɞɚɱɭ�ɝɪɭɡɨɜ�ɜ�ɧɟɨɛɯɨɞɢɦɨɦ�ɤɨɥɢɱɟɫɬɜɟ. ɋɢɧɯɪɨɧɢɡɚɰɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɝɪɭɡɨɜɢ-
ɤɨɜ� ɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɩɟɪɟɜɚɥɨɱɧɨɣ� ɫɬɚɧɰɢɢ, ɡɚ-
ɝɪɭɠɟɧɧɨɫɬɶ�ɢ�ɩɪɨɩɭɫɤɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ, ɚ�ɬɚɤɠɟ�ɧɚ�ɬɨ, ɱɬɨ�ɧɚɝɪɭɡɤɚ�ɧɚ�ɜɯɨ-
ɞɹɳɢɟ�ɢ�ɢɫɯɨɞɹɳɢɟ�ɨɩɟɪɚɰɢɢ�ɧɟ�ɫɛɚɥɚɧɫɢɪɨɜɚɧɚ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɷɬɨɝɨ�ɩɪɨɢɫ-
ɯɨɞɢɬ� ɡɚɞɟɪɠɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ, ɬɚɤ� ɤɚɤ� ɪɚɡɧɵɟ� ɜɢɞɵ� ɬɪɚɧɫɩɨɪɬɚ 
ɢɦɟɸɬ�ɫɜɨɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɪɚɛɨɬɵ, ɫɜɨɣ�ɪɢɬɦ�ɢ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɩɪɢɛɵɬɢɹ�ɢ 
ɨɬɩɪɚɜɥɟɧɢɹ, ɬ. ɟ. ɜɪɟɦɹ�ɞɨɫɬɚɜɤɢ� ɡɧɚɱɢɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ȼɫɺ�ɷɬɨ�ɨɤɚ-
ɡɵɜɚɟɬ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɞɨɫɬɚɜɤɭ�ɝɪɭɡɨɜ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹɦ.  

Ⱦɥɹ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɹɦɨɝɨ�ɜɚɪɢɚɧɬɚ�ɩɟɪɟɜɚɥɤɢ�ɭɝɥɹ�ɫ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɧɚ� ɚɜɬɨɦɨɛɢɥɶɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɧɚ� ɫɬɚɧɰɢɢ� Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ� ɜɚɠɧɨ� ɨɩɪɟɞɟ-
ɥɢɬɶ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɩɪɚɜɞɚɧɧɵɣ�ɫɪɨɤ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ [5]. ɋɭɬɨɱɧɵɣ�ɨɛɴ-
ɟɦ� ɩɟɪɟɜɚɥɤɢ� ɭɝɥɹ� ɫɨɫɬɚɜɥɹɟɬ 750 ɬ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ� ɜɚɝɨɧɚ� ɫɨɫɬɚɜɥɹɟɬ  
63 ɬ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ� ɚɜɬɨɦɨɛɢɥɹ� í 10 ɬ. ɑɚɫɨɜɚɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɉɊɆ�í 250 ɬ�ɱ.  Ɍɚɤ�ɤɚɤ�ɜɚɝɨɧɵ�ɢ�ɚɜɬɨɦɨɛɢɥɢ�ɜ�ɩɭɧɤɬ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɪɢ-
ɛɵɜɚɸɬ�ɚɫɢɧɯɪɨɧɧɨ, ɬɨ�ɩɪɨɢɫɯɨɞɢɬ�ɫɥɭɱɚɣɧɨɟ�ɤɨɥɟɛɚɧɢɟ�ɨɫɬɚɬɤɨɜ�ɝɪɭɡɚ. 

Ɉɪɝɚɧɢɡɚɰɢɹ� ɩɪɹɦɨɣ� ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ (ɭɝɥɹ) ɫ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɚɜɬɨɦɨɛɢɥɶɧɵɣ� ɧɚ� ɫɬɚɧɰɢɢ� Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ� ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɨɩɪɟɞɟɥɢɬɶ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɩɪɚɜɞɚɧɧɵɣ�ɫɪɨɤ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ: 

.
ȕ

ɱ

p
ɷ Q

Z
T                  (2) 
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ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɞɚɱɢ�ɜɚɝɨɧɨɜ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
ɫɭɬ

ɜ
ɜ

Ȝ ,
Q
q t

                  (3) 

ɝɞɟ qɜ í�ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ�ɜɚɝɨɧɚ, ɬ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɪɢɛɵɬɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

,Ȝ
a

ɫɭɬ
a tq

Q
                 (4)

 
ɝɞɟ qɚ�í�ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ�ɚɜɬɨɦɨɛɢɥɹ, ɬ. 

 ɜ
750Ȝ 0,49 ɜɚɝ./ɱ;

63 24
  

�
 a

750Ȝ 3,1 ɚɜɬ./ɱ.
10 24

 �
�

  
  

ɋɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɩɨɬɨɤɚ�ɜɚɝɨɧɨɜ: 

         ,)Ȝ(ı 5,0c
ɜɜ Tɜa                              (5) 

ɜɚɝ.7,84849,0034,2ı 5.066,0
ɜ  ��  

ɋɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɩɨɬɨɤɚ�ɚɜɬɨɦɨɛɢɥɟɣ: 
       � �,Ȝ)1ı aa Tp�                  (6) 

 
Ɋɚɫɱɟɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɝɪɭɡɚ, ɫɤɨɩɢɜɲɟɟɫɹ�ɜ�ɩɟɪɟɜɚɥɨɱɧɨɦ�ɩɭɧɤɬɟ: 

2 2 2 2
p ɜ ɜ ɚ ɚ0,798 ı ı ,Z q q �                                          (7) 

ɜ ɜɜ ɫɤ ɫɚ(1 ) (1 ) .ɟ ɟ ɟ ɟ�  �E � �E                                  (8)
 Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɩɨɝɪɟɲɧɨɫɬɢ�ɩɟɪɟɝɪɭɡɤɢ�ɩɨ�ɩɪɹɦɨɦɭ�ɜɚɪɢ-

ɚɧɬɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

     

.
1

1ȕ

ɫɚɫɤ

ɜɚɚ

ɟɟ
ɟɟ

�
�

�
 

                             (9) 

Ɋɚɫɱɟɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ, ɤɨɬɨɪɨɟ�ɨɩɪɚɜɞɚɧɧɨ�ɡɚɞɟɪɠɢɜɚɬɶ�ɜ�ɩɭɧɤ-
ɬɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

.
ȕ

ɜ

p
p q

Z
m                (10)

 
.65,0

341,0
185,01

1ȕ  

�
��

 

 
ɉɪɢ�ɫɭɬɨɱɧɨɦ�ɨɛɴɟɦɟ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ, ɪɚɜɧɨɦ 750 ɬ, ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɩ-

ɪɚɜɞɚɧɧɵɣ�ɫɪɨɤ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ 

ɬ.4426,8107,863798,0 2222
p |��� Z  
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ɱ.14,1
250

65,0442
ɷ  

�
 T

 
ɜɚɝ.56,4

63
65,0442

p  
�

 m  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɫɭɬɨɱɧɵɣ�ɨɛɴɟɦ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɩɨ�ɫɬɚɧɰɢɢ�Ɋɨɫɬɨɜ-
Ɍɨɜɚɪɧɵɣ� ɧɟɩɨɫɬɨɹɧɧɵɣ, ɜɵɩɨɥɧɢɦ� ɪɚɫɱɟɬ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɨɩɪɚɜɞɚɧɧɨɝɨ 
ɫɪɨɤɚ�ɡɚɞɟɪɠɤɢ�ɢ�ɫɪɟɞɧɟɝɨ�ɱɢɫɥɚ�ɡɚɞɟɪɠɚɧɧɵɯ�ɜɚɝɨɧɨɜ.  

ɉɪɢ�ɧɚɪɚɳɢɜɚɧɢɢ�ɫɭɬɨɱɧɨɝɨ�ɨɛɴɟɦɚ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�ɤɨɥɢ-
ɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ�ɨɠɢɞɚɧɢɢ�ɩɟɪɟɜɚɥɤɢ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɬɚɤ-
ɠɟ� ɩɨɜɵɲɚɟɬɫɹ� ɫɪɨɤ� ɡɚɞɟɪɠɤɢ� ɜɚɝɨɧɨɜ. ɉɨɫɬɪɨɢɦ� ɝɪɚɮɢɤɢ� ɡɚɜɢɫɢɦɨɫɬɢ 
Ɍɷ(Qɫɭɬ) ɢ mɪ(Qɫɭɬ) ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɫɭɬɨɱɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɫɬɚɧɰɢɢ (ɪɢ-
ɫɭɧɤɢ 3, 4). 

 
Ɋɢɫɭɧɨɤ 3 – ɋɨɨɬɧɨɲɟɧɢɟ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɩɪɚɜɞɚɧɧɨɝɨ�ɫɪɨɤɚ 
ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ�ɨɬ�ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ�ɨɛɴɟɦɚ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɚ 

 
Ɋɢɫɭɧɨɤ 4 – ɋɨɨɬɧɨɲɟɧɢɟ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɩɪɚɜɞɚɧɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ 

ɡɚɞɟɪɠɚɧɧɵɯ�ɜɚɝɨɧɨɜ�ɨɬ�ɫɭɬɨɱɧɨɝɨ�ɨɛɴɟɦɚ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɚ 

ɉɪɢ�ɫɭɬɨɱɧɨɦ�ɨɛɴɟɦɟ�ɩɟɪɟɜɚɥɤɢ�ɧɚ�ɫɬɚɧɰɢɢ�Ɋɨɫɬɨɜ�Ɍɨɜɚɪɧɵɣ 750 ɬ�ɫɪɨɤ 
ɡɚɞɟɪɠɤɢ� ɜɚɝɨɧɚ� ɫɨɫɬɚɜɢɥ 1,14 ɱɚɫɚ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɞɥɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɟɪɟ-
ɜɚɥɤɢ�ɩɨ�ɩɪɹɦɨɦɭ�ɜɚɪɢɚɧɬɭ�ɧɟɨɛɯɨɞɢɦɨ�ɡɚɞɟɪɠɢɜɚɬɶ 4,45 ɜɚɝ. Ɍɚɤ�ɤɚɤ�ɫɭɬɨɱ-
ɧɵɣ� ɝɪɭɡɨɨɛɨɪɨɬ� ɫɬɚɧɰɢɢ�ɧɟɩɨɫɬɨɹɧɧɵɣ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɜɪɟɦɹ� ɡɚɞɟɪɠɤɢ� ɜɚ-
ɝɨɧɨɜ�ɢ�ɢɯ�ɤɨɥɢɱɟɫɬɜɨ, ɚ�ɜɩɨɫɥɟɞɫɬɜɢɢ�ɢ�ɞɨɫɬɚɜɤɚ�ɝɪɭɡɨɜ. Ɉɛɟɫɩɟɱɟɧɢɟ�ɤɨɨɪ-
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ɞɢɧɚɰɢɢ�ɜɫɟɯ�ɭɱɚɫɬɧɢɤɨɜ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�ɩɭɧɤɬɚɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɜɨɡɦɨɠɧɨ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɚɡɥɢɱɧɵɯ�ɩɨɞɯɨɞɨɜ�ɫɝɥɚɠɢɜɚɧɢɹ, ɚ�ɢɦɟɧɧɨ�ɦɚɤ-
ɫɢɦɚɥɶɧɨɦ�ɫɨɤɪɚɳɟɧɢɢ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɨɫɬɭɩɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ 
ɢ�ɨɛɟɫɩɟɱɟɧɢɢ�ɧɚɤɨɩɥɟɧɢɹ�ɝɪɭɡɨɜ�ɜ�ɧɟɨɛɯɨɞɢɦɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɞɥɹ�ɤɨɦɩɟɧɫɚ-
ɰɢɢ�ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ�ɜ�ɩɨɞɯɨɞɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ.  

ɋ�ɭɱɟɬɨɦ� ɬɨɝɨ, ɱɬɨ� ɨɩɟɪɚɰɢɢ�ɩɪɹɦɨɣ�ɩɟɪɟɜɚɥɤɢ� ɹɜɥɹɸɬɫɹ� ɧɚɢɛɨɥɟɟ� ɷɮ-
ɮɟɤɬɢɜɧɵɦɢ, ɩɨɤɚɡɚɧɨ: ɫɢɧɯɪɨɧɢɡɚɰɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɚɜɬɨɦɨɛɢɥɟɣ�ɢɝɪɚɟɬ�ɨɱɟɧɶ 
ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɪɚɛɨɬɟ�ɫɬɚɧɰɢɢ, ɚ�ɷɬɨ�ɫɢɥɶɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɩɪɨɩɭɫɤɧɭɸ�ɫɩɨɫɨɛ-
ɧɨɫɬɶ�ɢ�ɡɚɝɪɭɠɟɧɧɨɫɬɶ�ɫɬɚɧɰɢɢ. Ⱦɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɨɥɟɟ�ɛɵɫɬɪɨɣ�ɩɟɪɟɜɚɥɤɢ 
ɝɪɭɡɨɜ�ɦɟɠɞɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɢ�ɚɜɬɨɦɨɛɢɥɶɧɵɦ�ɬɪɚɧɫɩɨɪɬɧɵɦɢ�ɫɪɟɞɫɬ-
ɜɚɦɢ� ɧɚ� ɫɨɜɪɟɦɟɧɧɵɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɚɥɨɱɧɵɯ� ɫɬɚɧɰɢɹɯ� ɧɟɨɛɯɨ-
ɞɢɦɵ�ɷɮɮɟɤɬɢɜɧɵɟ�ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɵɟ�ɩɪɨɰɟɞɭɪɵ�ɩɥɚɧɢɪɨɜɚɧɢɹ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 ɂɧɮɨɪɦɚɰɢɨɧɧɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɛɸɥɥɟɬɟɧɶ. Ɇɢɧɢɫɬɟɪɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɚ�Ɋɨɫɫɢɣ-

ɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : https://mintrans.gov.ru/ 
ministry/results/180/documents. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 10.11.2022. 

2 Ɍɪɚɩɟɧɨɜ, ȼ. ȼ. Ⱥɧɚɥɢɡ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɦɨɳɧɨɫɬɟɣ�ɋɟɜɟɪɨ�Ʉɚɜɤɚɡɫɤɨɣ�ɞɢɪɟɤ-
ɰɢɢ�ɩɨ�ɭɩɪɚɜɥɟɧɢɸ�ɬɟɪɦɢɧɚɥɶɧɨ�ɫɤɥɚɞɫɤɢɦ�ɤɨɦɩɥɟɤɫɨɦ / ȼ. ȼ. Ɍɪɚɩɟɧɨɜ, ȼ. ȼ. Ⱥɥɚ-
ɛɢɧɚ // Ⱥɤɬɭɚɥɶɧɵɟ�ɩɪɨɛɥɟɦɵ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ�ɪɚɡɜɢɬɢɹ�ɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ  
ɢ� ɷɤɨɧɨɦɢɤɢ� Ɋɨɫɫɢɢ : ɫɛ. ɧɚɭɱ. ɬɪ. Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. (Ɋɨɫɬɨɜ�ɧɚ�Ⱦɨɧɭ,            
09–11 ɧɨɹɛɪɹ 2020 ɝ.). – Ɋɨɫɬɨɜ� ɧ�Ⱦ : Ɋɨɫɬɨɜ. ɝɨɫ. ɭɧ. ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ, 2020. –               
ɋ. 234í237. 

3 Ɇɟɬɨɞɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɢ�ɩɪɢɧɰɢɩɵ�ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɢ�ɜ�ɭɩɪɚɜɥɟɧɢɢ�ɬɟɪɦɢ-
ɧɚɥɶɧɨ�ɫɤɥɚɞɫɤɨɣ� ɫɢɫɬɟɦɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɭɡɥɚ / Ɉ. ɇ. ɑɢɫɥɨɜ [ɢ� ɞɪ.] // ȼɟɫɬɧɢɤ 
Ɋɨɫɬɨɜɫɤɨɝɨ�ɝɨɫ. ɭɧ�ɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ. – 2021. – ʋ 1 (81). – ɋ. 104í114.  

4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ (ɫɬɚɧɰɢɢ, ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɭɡɥɵ) : ɭɱɟɛ. / ɇ. ȼ. ɉɪɚɜɞɢɧ [ɢ�ɞɪ.] – Ɇ. : ɍɱɟɛɧɨ�ɦɟ-
ɬɨɞɢɱɟɫɤɢɣ�ɰɟɧɬɪ�ɩɨ�ɨɛɪɚɡɨɜɚɧɢɸ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ, 2012. – 1086 ɫ.  

5 ɑɟɬɱɭɟɜ, Ɇ. ȼ.�Ɉɰɟɧɤɚ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɜɚɪɢɚɧ-
ɬɨɜ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɚ�ɜ�ɫɦɟɲɚɧɧɨɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨ�ɜɨɞɧɨɦ�ɫɨɨɛɳɟɧɢɢ / Ɇ. ȼ. ɑɟɬ-
ɱɭɟɜ, ȼ. Ƚ. ɑɟɬɱɭɟɜɚ // Ɍɪɚɧɫɩɨɪɬ�Ɋɨɫɫɢɢ: ɩɪɨɛɥɟɦɵ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ : ɦɚɬɟɪɢɚɥɵ�Ɇɟ-
ɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ., ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ, 13–14 ɧɨɹɛɪɹ 2018 ɝɨɞɚ. – 2018. – ɋ. 
105í108. 

V. V. ALABINA 

ORGANIZATION OF DIRECT TRANS-TRANSFER OF CARGO 
AT ROSTOV-TOVARNY STATION 

The methods of organizing direct transshipment of goods, in the conditions of increasing 
the turnover of the Rostov-Tovarny station, are considered. The economically justified period 
of delay of wagons in anticipation of transshipment has been calculated. A certain duration of 
joint processing of rail and road transport has been established, which allows increasing the 
share of goods transshipped by the direct option, as well as significantly reducing the cost of 
transporting goods. Cargo transshipment parameters were calculated depending on the daily 
indicators of the Rostov-Tovarny station. 
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ɊȺɋɉɊȿȾȿɅȿɇɂə�ȼȿɊɈəɌɇɈɋɌȿɃ  
ɍȾȿɅɖɇɈȽɈ�ɋɈɉɊɈɌɂȼɅȿɇɂə�Ⱦȼɂɀȿɇɂɘ 
ɊȺɁɇɕɏ�ɌɂɉɈȼ�ȼȺȽɈɇɈȼ�ȼ�ɋɈɊɌɂɊɈȼɈɑɇɈɆ�ɉȺɊɄȿ 

 
Ɋɚɫɫɦɨɬɪɟɧɵ� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɜ� ɞɟɣɫɬɜɭɸɳɢɯ� ɧɨɪɦɚɬɢɜɚɯ� ɩɥɨɬɧɨɫɬɢ� ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɩɪɢ� ɫɤɚɬɵɜɚɧɢɢ� ɫ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ 
ɝɨɪɤɢ. ɍɫɬɚɧɨɜɥɟɧɵ� ɩɪɢɱɢɧɵ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ              
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɢɥɨɜɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɧɚ� ɫɤɚɬɵɜɚɸɳɢɟɫɹ�ɫ�ɝɨɪɤɢ� ɨɬɰɟɩɵ�ɢ�ɨɩɪɟ-
ɞɟɥɟɧɢɹ�ɪɚɫɩɪɟɞɟɥɟɧɢɣ�ɜɟɪɨɹɬɧɨɫɬɟɣ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɧɚ 
ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. ɉɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶ-
ɬɚɬɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ «Ʉɨɦɩɶ-
ɸɬɟɪɧɨɟ� ɡɪɟɧɢɟ» ɨ� ɫɤɚɬɵɜɚɧɢɢ� ɨɞɢɧɨɱɧɵɯ� ɜɚɝɨɧɨɜ� ɪɚɡɧɨɝɨ� ɬɢɩɚ� ɫ� ɷɤɫɩɥɭɚɬɢ-
ɪɭɟɦɨɣ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ. ɉɪɢɜɟɞɟɧɵ� ɩɥɨɬɧɨɫɬɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɟɣ� ɫɭɦɦɚɪɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɨɞɢɧɨɱɧɵɯ� ɜɚ-
ɝɨɧɨɜ� ɪɚɡɧɨɝɨ� ɬɢɩɚ. ɉɪɨɢɡɜɟɞɟɧɨ� ɫɪɚɜɧɟɧɢɟ� ɱɢɫɥɨɜɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɥɨɬɧɨ-
ɫɬɟɣ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɫɭɦɦɚɪɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɨɞɢɧɨɱ-
ɧɵɯ�ɜɚɝɨɧɨɜ�ɪɚɡɧɨɝɨ�ɬɢɩɚ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɫ�ɝɨɪɤɢ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɫ 
ɢɫɩɨɥɶɡɭɟɦɵɦɢ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɨɪɦɚɬɢɜɧɵɦɢ� ɞɚɧɧɵɦɢ. Ⱦɚɧɵ� ɪɟɤɨɦɟɧɞɚ-
ɰɢɢ�ɩɨ�ɞɚɥɶɧɟɣɲɟɣ�ɤɨɪɪɟɤɬɢɪɨɜɤɟ�ɩɪɚɜɢɥ�ɢ�ɧɨɪɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɫɨɪɬɢɪɨɜɨɱ-
ɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɭɦɦɚɪɧɨɝɨ 
ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɨɞɢɧɨɱɧɵɯ�ɜɚɝɨɧɨɜ�ɪɚɡɧɨɝɨ�ɬɢɩɚ�ɩɪɢ� ɫɤɚ-
ɬɵɜɚɧɢɢ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ. 

 
ɉɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɜɵɩɨɥɧɹɸɬɫɹ� ɪɚɫɱɟɬ� ɢ 

ɚɧɚɥɢɡ�ɮɚɡɨɜɵɯ�ɬɪɚɟɤɬɨɪɢɣ�ɫɤɚɬɵɜɚɧɢɹ�ɪɚɫɱɟɬɧɵɯ�ɛɟɝɭɧɨɜ – ɨɞɢɧɨɱɧɵɯ 
ɜɚɝɨɧɨɜ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɬɢɩɚ� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɦɚɫɫɵ� ɢ 
ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ [1]. Ɋɚɫɱɟɬ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɞɥɹ� ɛɟɝɭ-
ɧɨɜ�ɫ�ɡɚɪɚɧɟɟ�ɡɚɞɚɧɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɞɚɧɧɵɯ 
ɛɟɝɭɧɨɜ� ɢɡɦɟɧɹɟɬɫɹ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɨɬ 0,5 (ɞɥɹ� ɨɱɟɧɶ� ɯɨɪɨɲɟɝɨ� ɛɟɝɭɧɚ) ɞɨ 
4,5 ɧ�ɤɇ (ɞɥɹ�ɨɱɟɧɶ�ɩɥɨɯɨɝɨ�ɛɟɝɭɧɚ). 
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Ɉɩɵɬ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɫɭɳɟɫɬ-
ɜɭɸɳɚɹ�ɤɨɦɩɥɟɤɫɧɚɹ�ɫɢɫɬɟɦɚ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɭɩɪɚɜɥɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɵɦ 
ɩɪɨɰɟɫɫɨɦ� ɫɩɨɫɨɛɧɚ� ɤɚɱɟɫɬɜɟɧɧɨ�ɪɟɲɚɬɶ� ɜɨɩɪɨɫɵ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɥɸɛɵɯ�ɨɬɰɟɩɨɜ�ɩɪɢ�ɥɸɛɵɯ�ɩɚɪɚɦɟɬɪɚɯ�ɞɜɢɠɟɧɢɹ�ɨɬɰɟɩɚ 
ɜ�ɩɪɟɞɟɥɚɯ�ɨɬ�ɝɨɪɛɚ�ɝɨɪɤɢ�ɞɨ�ɩɚɪɤɨɜɨɣ�ɬɨɪɦɨɡɧɨɣ�ɩɨɡɢɰɢɢ. ȼ�ɬɨ�ɠɟ�ɜɪɟ-
ɦɹ�ɩɪɢ�ɩɪɚɜɢɥɶɧɨɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɫɩɭɫɤɧɨɣ�ɱɚɫɬɢ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪ-
ɤɢ�ɩɨɜɵɲɚɟɬɫɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɡɚ�ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ�ɫɤɨ-
ɪɨɫɬɢ�ɪɨɫɩɭɫɤɚ.  

ȼ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ�ɨɬɰɟɩ�ɞɜɢɝɚɟɬɫɹ�ɬɨɥɶɤɨ�ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�ɫɢɥɵ  
ɬɹɠɟɫɬɢ. Ɉɲɢɛɤɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɦɨɝɭɬ�ɫɧɢɡɢɬɶ 
ɤɚɤ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ  ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ� ɜɟɥɢɱɢɧɵ 
ɨɤɨɧ,  ɬɚɤ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ� ɡɚ� ɫɱɟɬ� ɫɨɭɞɚɪɟɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɩɪɟ-
ɜɵɲɟɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɫɨɭɞɚɪɟɧɢɹ�ɢɥɢ�ɜɵɟɡɞɚ�ɜɚɝɨɧɨɜ�ɜ�ɜɵɯɨɞɧɭɸ�ɝɨɪɥɨ-
ɜɢɧɭ. 

ɇɨɪɦɚɬɢɜɵ,  ɭɤɚɡɚɧɧɵɟ�ɜ [1],  ɬɚɤɠɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɢ�ɞɥɹ  ɪɚɫɱɟɬɚ�ɛɟɡɨ-  
ɩɚɫɧɨɫɬɢ� ɞɪɭɝɢɯ� ɫɢɫɬɟɦ� ɢ� ɤɨɦɩɥɟɤɫɨɜ, ɧɚɩɪɢɦɟɪ, ɬɨɱɟɱɧɵɯ� ɞɨɦɤɪɚɬɨ-
ɜɢɞɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɡɚɦɟɞɥɟɧɢɹ, ɚɩɩɚɪɚɬɭɪɵ� ɤɨɧɬɪɨɥɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ                 
ɛɚɥɨɱɧɵɦɢ� ɡɚɝɪɚɠɞɚɸɳɢɦɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ. ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɭɤɚɡɚɧɧɵɟ�ɧɨɪɦɚɬɢɜɵ�ɢ�ɱɢɫɥɨɜɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɥɨɬɧɨɫɬɟɣ�ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɩɪɢ� ɫɤɚɬɵɜɚɧɢɢ� ɫ 
ɝɨɪɤɢ�ɛɵɥɢ�ɭɫɬɚɧɨɜɥɟɧɵ�ɛɨɥɟɟ 30 ɥɟɬ�ɧɚɡɚɞ [2]. Ɂɚ�ɷɬɨɬ�ɩɟɪɢɨɞ�ɩɪɨɢɡɨɲ-
ɥɢ�ɫɭɳɟɫɬɜɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɤɨɧɫɬɪɭɤɰɢɢ�ɧɟɬɹɝɨɜɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ  ɫɨ-
ɫɬɚɜɚ, ɪɟɡɭɥɶɬɚɬɨɦ�ɤɨɬɨɪɵɯ� ɫɬɚɥɨ, ɜ� ɬɨɦ�ɱɢɫɥɟ, ɭɥɭɱɲɟɧɢɟ�ɯɨɞɨɜɵɯ�ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ� ɜɚɝɨɧɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɤɚɡɚɧɧɵɟ� ɜɵɲɟ� ɧɨɪɦɚɬɢɜɵ 
ɞɨɥɠɧɵ�ɛɵɬɶ�ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɵ�ɞɥɹ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɣ. 

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɨɣ� ɡɚɞɚɱɢ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɢɥ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɩɪɢ� ɫɤɚɬɵɜɚɧɢɢ� ɧɚ� ɩɪɹɦɨɦ� ɭɱɚɫɬɤɟ 
ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɭɬɢ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɢɡɦɟɧɟɧɢɹ�ɫɤɨɪɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨ-
ɧɚ [3, 4]. ɉɪɨɢɡɜɟɞɟɧɚ� ɨɛɪɚɛɨɬɤɚ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɨ� ɫɤɚɬɵɜɚɧɢɢ 
ɛɨɥɟɟ 5000 ɨɞɢɧɨɱɧɵɯ�ɜɚɝɨɧɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɢɫɬɟɦɵ «Ʉɨɦɩɶɸɬɟɪ-
ɧɨɟ�ɡɪɟɧɢɟ» (ɪɚɡɪɚɛɨɬɚɧɚ�ɫɩɟɰɢɚɥɢɫɬɚɦɢ�Ɋɨɫɬɨɜɫɤɨɝɨ�ɮɢɥɢɚɥɚ�ɇɂɂȺɋ) 
ɧɚ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɟ� ɫɬɚɧɰɢɢ� ɂ. ɉɨ� ɚɪɯɢɜɧɵɦ� ɡɧɚɱɟɧɢɹɦ� ɫɤɨɪɨɫɬɢ 
ɫɤɚɬɵɜɚɧɢɹ� ɨɞɢɧɨɱɧɵɯ� ɜɚɝɨɧɨɜ� ɜ� ɮɢɤɫɢɪɨɜɚɧɧɵɯ� ɬɨɱɤɚɯ� ɜɵɩɨɥɧɹɥɫɹ 
ɪɚɫɱɟɬ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɨɬɰɟɩɚ – ɨɫɧɨɜɧɨɝɨ�ɢ�ɨɬ�ɫɪɟ-
ɞɵ�ɢ� ɜɟɬɪɚ (ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɨɬ� ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ� ɤɪɢɜɵɯ,  ɚ� ɬɚɤɠɟ 
ɨɬ� ɫɧɟɝɚ� ɢ� ɢɧɟɹ� ɧɟ� ɭɱɢɬɵɜɚɥɢɫɶ, ɬɚɤ� ɞɜɢɠɟɧɢɟ� ɜɚɝɨɧɨɜ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ             
ɧɚ� ɩɪɹɦɨɦ� ɭɱɚɫɬɤɟ� ɩɭɬɢ� ɩɪɢ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ). 

ɉɨɫɥɟ� ɨɛɪɚɛɨɬɤɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɟɬɨɞɚɦɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ 
ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɩɥɨɬɧɨɫɬɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɟɪɨɹɬɧɨɫɬɟɣ� ɢ� ɢɯ� ɱɢɫɥɨɜɵɟ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚ� ɬɚɤɠɟ� ɢɧɬɟɝɪɚɥɶɧɵɟ�ɮɭɧɤɰɢɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɫɭɦɦɚɪ-
ɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɨɫɧɨɜɧɨɝɨ�ɢ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ (wɨ + wɫɜ)) 
ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɪɚɡɧɨɝɨ� ɬɢɩɚ, ɩɪɢɜɟɞɟɧɧɵɟ� ɜ� ɬɚɛɥɢɰɚɯ 1 ɢ 2 ɢ� ɧɚ           
ɪɢɫɭɧɤɟ 1. 
Ɍɚɛɥɢɰɚ 1 – ɉɥɨɬɧɨɫɬɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɫɭɦɦɚɪɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

�ɨɫɧɨɜɧɨɝɨ� ɢ� ɨɬ� ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ) ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ� ɪɚɡɧɨɝɨ� ɬɢɩɚ 
ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ 

Ɋɚɡɪɹɞ,  
ɇ�ɤɇ 

Ɍɢɩ�ɜɚɝɨɧɚ 
ɤɪɵɬɵɣ ɩɨɥɭɜɚɝɨɧ ɰɢɫɬɟɪɧɚ ɩɥɚɬɮɨɪɦɚ 

0,00–0,20 0,07 0,05 0,03 0,05 
0,20–0,40 0,09 0,09 0,09 0,11 
0,40–0,60 0,25 0,22 0,24 0,21 
0,60–0,80 0,29 0,30 0,32 0,29 
0,80–1,00 0,17 0,18 0,18 0,17 
1,00–1,20 0,05 0,06 0,06 0,07 
1,20–1,40 0,04 0,04 0,05 0,04 
1,40–1,60 0,01 0,02 0,00 0,02 
1,60–1,80 0,01 0,02 0,01 0,01 
1,80–2,00 0,01 0,01 0,00 0,02 
2,00–2,20 0,01 0,01 0,01 0,01 
2,20–2,40 0,00 0,00 0,00 0,00 
2,40–2,60 0,00 0,00 0,00 0,00 
2,60–2,80 0,00 0,00 0,00 0,00 
2,80–3,00 0,00 0,00 0,00 0,00 
3,00–3,20 0,00 0,00 0,01 0,00 

 

Ɍɚɛɥɢɰɚ 2 – ɑɢɫɥɨɜɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɥɨɬɧɨɫɬɟɣ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɫɭɦɦɚɪɧɨɝɨ 
ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɨɫɧɨɜɧɨɝɨ� ɢ� ɨɬ� ɫɪɟɞɵ� ɢ� ɜɟɬɪɚ) ɞɜɢɠɟ-
ɧɢɸ�ɜɚɝɨɧɨɜ�ɪɚɡɧɨɝɨ�ɬɢɩɚ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ 

ɑɢɫɥɨɜɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɍɢɩ�ɜɚɝɨɧɚ 
ɤɪɵɬɵɣ ɩɨɥɭɜɚɝɨɧ ɰɢɫɬɟɪɧɚ ɩɥɚɬɮɨɪɦɚ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɠɢɞɚɧɢɟ, ɇ�ɤɇ 0,73 0,81 0,72 0,79 
ɋɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟ-
ɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ 0,46 0,56 0,36 0,59 

 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɵɜɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɜɟɥɢɱɢɧɵ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɨɠɢɞɚɧɢɹ�ɫɭɦɦɚɪɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɨɫɧɨɜɧɨɝɨ 
ɢ� ɨɬ� ɫɪɟɞɵ� ɢ� ɜɟɬɪɚ) ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ (ɞɢɚɩɚɡɨɧ� ɢɡɦɟɧɟɧɢɹ 0,7–0,9 ɇ�ɤɇ)  
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɪɟɞɧɢɯ�ɡɧɚɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢ-
ɠɟɧɢɸ (ɞɢɚɩɚɡɨɧ� ɢɡɦɟɧɟɧɢɹ 1,75–1,39 ɇ�ɤɇ), ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɝɢɩɨɬɟɡɭ 
ɨɛ� ɭɥɭɱɲɟɧɢɢ� ɯɨɞɨɜɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜɚɝɨɧɨɜ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ� ɧɚ� ɫɨ-
ɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ. 
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Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɝɪɚɥɶɧɵɟ�ɮɭɧɤɰɢɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɫɭɦɦɚɪɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ  

ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɨɫɧɨɜɧɨɝɨ�ɢ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ) ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɪɚɡɧɨɝɨ�ɬɢɩɚ  
ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ 

Ʉɪɨɦɟ� ɬɨɝɨ, ɞɢɚɩɚɡɨɧ� ɢɡɦɟɧɟɧɢɹ� ɫɪɟɞɧɟɝɨ� ɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ 
ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚɬɢɥɫɹ:  

– ɢɡɦɟɧɟɧɢɟ�ɞɥɹ�ɜɟɥɢɱɢɧɵ wɨ ɛɵɥɨ�ɜ�ɞɢɚɩɚɡɨɧɟ [0,35–0,67];  
– ɢɡɦɟɧɟɧɢɟ�ɞɥɹ�ɜɟɥɢɱɢɧɵ (wɨ + wɫɜ) ɫɬɚɥɨ�ɜ�ɞɢɚɩɚɡɨɧɟ [0,33–0,64]. 
ɂɡɦɟɪɟɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ. ɋɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɨɬ-

ɰɟɩɨɜ�ɜ�ɷɬɨɦ�ɪɚɣɨɧɟ�ɧɟɛɨɥɶɲɚɹ. ȼɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɭɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɞɜɢɠɟɧɢɸ�ɨɬɰɟɩɨɜ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ�ɧɟɜɟɥɢɤɨ, ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɟɡɧɚɱɢɬɟɥɶ-
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ɧɵɦ� ɨɬɤɥɨɧɟɧɢɹɦ� ɫɭɦɦɚɪɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɪɚɡɧɵɯ� ɬɢɩɨɜ� ɜɚ-
ɝɨɧɨɜ. 

ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɛɟɡ�ɭɱɟɬɚ�ɡɧɚɱɟɧɢɹ wɫɜ�ɞɢɚɩɚɡɨɧ�ɢɡɦɟɧɟɧɢɹ�ɭɤɚ-
ɡɚɧɧɵɯ� ɱɢɫɥɨɜɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɞɥɹ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ�ɞɨɥɠɟɧ�ɫɨɤɪɚɬɢɬɶɫɹ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɛɨɥɶɲɚɹ�ɞɨɥɹ�ɜɚɝɨɧɨɜ�ɢɦɟ-
ɟɬ�ɡɧɚɱɟɧɢɟ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ (wɨ + wɫɜ) ɦɟɧɟɟ�ɦɢ-
ɧɢɦɚɥɶɧɨɝɨ (0,5 ɇ�ɤɇ), ɩɪɢɜɟɞɟɧɧɨɝɨ� ɜ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɦɟɬɨɞɢɤɚɯ� ɪɚɫɱɟɬɚ. 
ɇɚɢɛɨɥɶɲɚɹ�ɞɨɥɹ�ɬɚɤɢɯ�ɜɚɝɨɧɨɜ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɰɢɫɬɟɪɧɵ – 0,24; ɞɥɹ�ɤɪɵɬɵɯ 
ɜɚɝɨɧɨɜ – 0,3; ɞɥɹ�ɩɨɥɭɜɚɝɨɧɨɜ – 0,24; ɞɥɹ�ɩɥɚɬɮɨɪɦ – 0,24. 

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɩɪɢ�ɪɚɫɱɟɬɟ�ɦɨɳɧɨɫɬɢ�ɬɨɪ-
ɦɨɡɧɵɯ� ɩɨɡɢɰɢɣ, ɜ� ɤɨɬɨɪɨɦ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɨɱɟɧɶ� ɯɨɪɨɲɢɣ� ɛɟɝɭɧ (Ɉɏ-100) ɫɨ 
ɡɧɚɱɟɧɢɟɦ wɨ = 0,5 ɇ�ɤɇ, ɚ�ɩɨɹɜɥɟɧɢɟ�ɜɚɝɨɧɨɜ�ɫ�ɦɟɧɶɲɢɦ�ɡɧɚɱɟɧɢɟɦ�ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ�ɛɭɞɟɬ�ɩɪɢɜɨɞɢɬɶ� ɤ� ɩɨɜɵɲɟɧɢɸ�ɜɟɪɨɹɬɧɨɫɬɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɧɟɲɬɚɬɧɵɯ 
ɫɢɬɭɚɰɢɣ� ɡɚ� ɫɱɟɬ� ɜɨɡɦɨɠɧɨɝɨ� ɜɯɨɞɚ� ɜɚɝɨɧɨɜ� ɧɚ� ɬɨɪɦɨɡɧɭɸ� ɩɨɡɢɰɢɸ� ɫ� ɩɨɜɵ-
ɲɟɧɧɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ�ɢɥɢ�ɧɚɪɭɲɟɧɢɟɦ�ɫɤɨɪɨɫɬɧɨɝɨ�ɪɟɠɢɦɚ�ɩɨ�ɦɚɪɲɪɭɬɭ�ɫɤɚ-
ɬɵɜɚɧɢɹ.  

Ʉɪɨɦɟ� ɬɨɝɨ, ɩɨɹɜɥɟɧɢɟ�ɜɚɝɨɧɨɜ� ɫɨ� ɡɧɚɱɟɧɢɹɦɢ�ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ�ɦɟɧɟɟ 0,5 ɇ�ɤɇ�ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ�ɢ�ɪɟɚɥɢɡɚɰɢɢ�ɢɧɬɟɪɜɚɥɶɧɨ-
ɩɪɢɰɟɥɶɧɨɝɨ�ɪɟɠɢɦɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɫɤɚɬɵɜɚɧɢɹ�ɛɭɞɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ 
ɭɜɟɥɢɱɟɧɢɸ�ɜɟɪɨɹɬɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ�ɩɨɫɥɟ�ɜɵɯɨɞɚ�ɫ�ɩɚɪɤɨɜɨɣ�ɬɨɪɦɨɡ-
ɧɨɣ�ɩɨɡɢɰɢɢ�ɫ�ɩɨɜɵɲɟɧɧɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ�ɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɫɥɭɱɚɟɜ�ɫɨɭɞɚɪɟ-
ɧɢɹ�ɫ�ɝɪɭɩɩɚɦɢ�ɫɬɨɹɳɢɯ�ɜ�ɩɚɪɤɟ�ɜɚɝɨɧɨɜ�ɫ�ɩɨɜɵɲɟɧɧɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ. 

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɨɞɬɜɟɪɠɞɚɸɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɚɥɶɧɟɣɲɟɝɨ�ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ� ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɵ, ɚ� ɜɩɨɫɥɟɞɫɬɜɢɢ – ɜɧɟɫɟɧɢɹ� ɤɨɪɪɟɤɬɢɪɨɜɨɤ� ɜ 
ɱɢɫɥɨɜɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ 
ɜɚɝɨɧɨɜ� ɩɪɢ� ɚɤɬɭɚɥɢɡɚɰɢɢ� ɩɪɚɜɢɥ� ɢ� ɧɨɪɦ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 ɉɪɚɜɢɥɚ�ɢ�ɧɨɪɦɵ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨ-
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PROBABILITY DISTRIBUTIONS OF SPECIFIC RESISTANCE  
TO MOVEMENT OF DIFFERENT TYPES OF WAGONS  
WHEN ROLLING DOWN IN THE SORTING FLEET  

The density distributions used in the current regulations for the distribution of resis-
tance to the movement of wagons when rolling down a gravity hump are considered. The 
reasons for the need to carry out additional studies of the force effects on the uncoupling 
rolling down the hill and determining the probability distributions of the forces of resis-
tance to the movement of wagons at the present stage of the development of railway trans-
port are established. The results of statistical data processing of the automated system 
"Computer Vision" on the rolling of single wagons of different types from the operated 
gravity hump slide are presented. The probability distribution densities of the total resis-
tivity of the movement of single wagons of different types are given. The numerical cha-
racteristics of the distribution densities of the total resistivity of the movement of single 
wagons of different types when rolling down the hill are compared, including comparison 
with the currently used normative data. Recommendations for further correlation are given. 
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ɉɊɈȽɇɈɁɂɊɈȼȺɇɂȿ�ɊȺɁɆȿɊɈȼ 
ɉɊɂȽɈɊɈȾɇɕɏ�ɉȺɋɋȺɀɂɊɈɉɈɌɈɄɈȼ  
ɋ�ȾɂɇȺɆɂɑȿɋɄɂɆ�ȽɈɊɂɁɈɇɌɈɆ�ɋɈȻɕɌɂɃ 

ɉɪɟɞɥɚɝɚɟɬɫɹ� ɦɟɬɨɞɢɤɚ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɤɚɤ 
ɦɧɨɝɨɫɬɪɭɤɬɭɪɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ, ɩɨɪɨɠɞɚɟɦɨɝɨ�ɪɚɡɥɢɱɧɵɦɢ�ɮɚɤɬɨɪɚɦɢ, ɱɬɨ�ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ�ɭɫɬɨɣɱɢɜɭɸ�ɩɥɚɬɮɨɪɦɭ�ɰɟɥɟɜɨɝɨ�ɩɪɨɝɧɨɡɚ�ɫ�ɦɨɧɢɬɨɪɢɧɝɨɦ�ɫɨɫɬɨɹɧɢɹ�ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ. Ɋɟɡɭɥɶɬɚɬ�ɨɰɟɧɤɢ�ɩɪɟɞɢɤɬɢɜɧɵɯ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɬɨɤɨɜ�ɨɫɧɨɜɵɜɚ-
ɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɧɚ� ɫɬɚɬɢɫɬɢɤɟ� ɧɟɤɨɬɨɪɨɣ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ� ɜɵɛɨɪɤɢ, ɧɨ� ɧɚ� ɡɧɚɧɢɢ 
ɩɪɢɱɢɧ, ɮɨɪɦɢɪɭɸɳɢɯ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ.  
 

ɉɨɧɹɬɢɟ�ɫɨɰɢɚɥɢɬɟɬɚ�ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɩɪɟ-
ɞɟɥɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ, ɫɨɛɥɸɞɟɧɢɹ�ɧɟɤɨɬɨɪɵɯ�ɭɫɥɨɜɢɣ�ɢ�ɩɪɚɜɢɥ, ɩɪɢɧɹɬɵɯ�ɜ 
ɨɛɳɟɫɬɜɟ. ɗɬɨ�ɫɜɨɟɨɛɪɚɡɧɚɹ� ɝɪɚɠɞɚɧɫɤɚɹ� ɩɨɡɢɰɢɹ� ɧɚ� ɭɪɨɜɧɟ� ɝɨɫɭɞɚɪɫɬɜɟɧ-
ɧɵɯ�ɪɟɲɟɧɢɣ�ɩɨ�ɡɚɳɢɬɟ�ɩɪɚɜ�ɨɬɞɟɥɶɧɵɯ�ɫɥɨɟɜ�ɧɚɫɟɥɟɧɢɹ. Ɉɛɟɫɩɟɱɟɧɢɟ�ɩɪɢ-
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Ɋɢɫɭɧɨɤ 1 – ɑɚɫɬɨɬɧɚɹ  
ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɶ 

ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ 

ɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ, ɱɚɫɬɨ� ɭɛɵɬɨɱɧɵɯ, ɹɜɥɹɟɬɫɹ� ɨɫɨɛɨɣ�ɫɮɟɪɨɣ, ɜ�ɤɨɬɨɪɨɣ 
ɬɨɥɶɤɨ� ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɫɬɢɦɭɥɵ� ɧɟ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɜ� ɩɨɥɧɨɣ� ɦɟɪɟ. 
Ȼɟɡɭɛɵɬɨɱɧɨɫɬɶ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɞɨɫɬɢɝɚɟɬɫɹ, ɤɚɤ�ɩɨɤɚɡɵɜɚɟɬ�ɫɭɳɟ-
ɫɬɜɭɸɳɚɹ� ɩɪɚɤɬɢɤɚ, ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɩɪɨɜɨɡɧɵɯ� ɩɥɚɬɟɠɟɣ� ɜ 5–10 ɪɚɡ. Ɉɝ-
ɪɨɦɧɵɣ� ɩɚɪɤ� ɞɢɡɟɥɶ- ɢ� ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ, ɤɭɪɫɢɪɭɸɳɢɯ� ɧɚ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 
ɪɚɫɫɬɨɹɧɢɹ, ɧɚɥɢɱɢɟ� ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ�ɨɫɬɚɧɨɜɨɤ, ɦɚɥɵɟ� ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ 
ɧɚ�ɭɱɚɫɬɤɟ�ɩɪɢɜɨɞɹɬ�ɤ�ɛɨɥɶɲɢɦ�ɭɞɟɥɶɧɵɦ�ɪɚɫɯɨɞɚɦ�ɬɨɩɥɢɜɚ�ɢ�ɷɥɟɤɬɪɨɷɧɟɪ-
ɝɢɢ. Ʉ�ɷɬɨɦɭ�ɫɥɟɞɭɟɬ�ɞɨɛɚɜɢɬɶ�ɤɪɚɣɧɟ�ɧɟɪɢɬɦɢɱɧɵɣ�ɯɚɪɚɤɬɟɪ�ɩɪɢɝɨɪɨɞɧɵɯ 
ɩɟɪɟɜɨɡɨɤ. ɉɪɨɜɟɞɟɧɧɵɟ� ɚɜɬɨɪɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟ� ɨɛɴɟɦɚ�ɩɟɪɟɜɨɡɢɦɵɯ�ɩɚɫɫɚɠɢɪɨɜ� ɩɨ�ɱɚɫɬɨɬɧɨɦɭ� ɩɪɢɡɧɚɤɭ�ɢɦɟɟɬ� ɧɟ-
ɫɢɦɦɟɬɪɢɱɧɵɣ�ɯɚɪɚɤɬɟɪ (ɪɢɫɭɧɨɤ 1). 

Ⱦɚɧɧɚɹ� ɫɢɬɭɚɰɢɹ� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɚ-
ɬɨɱɧɨ�ɬɢɩɢɱɧɨɣ�ɞɥɹ�ɲɢɪɨɤɨɝɨ�ɞɢɚɩɚ-
ɡɨɧɚ� ɭɫɥɨɜɢɣ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɪɢɝɨɪɨɞ-
ɧɵɦɢ� ɩɟɪɟɜɨɡɤɚɦɢ� ɫɪɟɞɧɢɯ, ɤɪɭɩɧɵɯ 
ɢ� ɤɪɭɩɧɟɣɲɢɯ� ɝɨɪɨɞɨɜ. ɗɬɨ� ɡɧɚɱɢɬ, 
ɱɬɨ� ɱɚɳɟ� ɜ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɚɯ� ɧɚ-
ɯɨɞɢɬɫɹ� ɤɨɥɢɱɟɫɬɜɨ� ɩɚɫɫɚɠɢɪɨɜ 
ɦɟɧɶɲɟ, ɱɟɦ�ɫɪɟɞɧɟɟ�ɢɯ�ɡɧɚɱɟɧɢɟ. ȿɫ-
ɥɢ� ɩɨɩɵɬɚɬɶɫɹ� ɫɨɤɪɚɬɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɟɡɞɨɜ� ɢɥɢ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ� ɢɯ� ɩɨ 
ɜɪɟɦɟɧɢ�ɫ� ɭɱɟɬɨɦ�ɛɨɥɶɲɟɝɨ�ɧɚɤɨɩɥɟ-
ɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɢ� ɭɜɟɥɢɱɟɧɢɹ� ɧɚɫɟ-
ɥɟɧɧɨɫɬɢ�ɩɨɟɡɞɨɜ, ɬɨ�ɷɬɨ�ɜɵɡɨɜɟɬ�ɰɟ-
ɥɵɣ� ɪɹɞ� ɧɟɝɚɬɢɜɧɵɯ� ɩɨɫɥɟɞɫɬɜɢɣ. 

Ɉɞɧɢɦ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɹɜɥɹɟɬɫɹ�ɫɨɰɢɚɥɶɧɵɣ�ɮɚɤɬɨɪ�ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�ɧɚ-
ɫɟɥɟɧɢɹ� ɤɚɱɟɫɬɜɨɦ� ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ. ɉɨɷɬɨɦɭ� ɱɢɫɥɨ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɵ�ɫ�ɩɪɢɧɹɬɢɟɦ�ɨɛɨɫɧɨɜɚɧɧɵɯ�ɪɟɲɟ-
ɧɢɣ�ɧɟɩɪɢɟɦɥɟɦ.  

ɇɚ�ɩɟɪɜɵɣ�ɩɥɚɧ�ɜɵɯɨɞɢɬ ɫɨɰɢɚɥɶɧɵɣ�ɫɬɚɬɭɫ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ  í 
ɭɫɥɨɜɢɟ�ɛɟɡɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɢ�ɞɨɫɬɭɩɧɵɦɢ�ɩɨ 
ɰɟɧɚɦ�ɩɟɪɟɜɨɡɤɚɦɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ�ɧɚɫɟɥɟɧɢɹ�ɧɚ�ɤɨɪɨɬɤɢɟ 
ɪɚɫɫɬɨɹɧɢɹ. Ɉɞɧɚɤɨ, ɫ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ, ɬɚɤɚɹ� ɫɬɪɚɬɟɝɢɹ� ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢ-
ɜɚɬɶɫɹ� ɤɚɤ� ɧɟɤɢɣ� ɩɚɬɪɨɧɚɠ� ɫɨ� ɫɬɨɪɨɧɵ� ɝɨɫɭɞɚɪɫɬɜɚ,  ɩɨɨɳɪɹɸɳɟɝɨ� ɛɟɡɭ-
ɞɟɪɠɧɵɟ�ɞɨɬɚɰɢɢ�ɢ�ɬɟɦ�ɛɨɥɶɲɢɟ, ɱɟɦ�ɛɨɥɟɟ�ɫɥɨɠɧɨɣ�ɨɤɚɡɵɜɚɟɬɫɹ�ɷɤɨɧɨɦɢ-
ɱɟɫɤɚɹ� ɫɢɬɭɚɰɢɹ� ɜ� ɫɬɪɚɧɟ� ɢ� ɦɢɪɟ. ɉɨɷɬɨɦɭ� ɜɨɡɧɢɤɚɟɬ� ɜɨɩɪɨɫ� ɨ� ɫɬɟɩɟɧɢ 
ɞɨɬɚɰɢɨɧɧɨɫɬɢ� ɩɪɨɜɨɡɧɵɯ� ɩɥɚɬ� ɜ� ɩɪɢɝɨɪɨɞɧɨɦ� ɫɨɨɛɳɟɧɢɢ� ɢ� ɭɪɨɜɧɟ� ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɝɨ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɟɪɟɜɨɡɨɤ. ȼɟɞɶ�ɩɪɢ�ɨɤɭɩɚɟɦɨɫɬɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ�ɜɨɡɧɢɤɚɟɬ�ɛɨɥɶɲɟ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɩɨɜɵɫɢɬɶ�ɢɯ�ɤɚɱɟɫɬɜɨ, 
ɜ�ɩɪɨɬɢɜɧɨɦ� ɫɥɭɱɚɟ�ɩɨɥɧɚɹ� ɭɛɵɬɨɱɧɨɫɬɶ� ɩɟɪɟɜɨɡɨɤ�ɥɨɠɢɬɫɹ� ɞɜɨɣɧɵɦ�ɛɪɟ-
ɦɟɧɟɦ�ɧɚ�ɩɟɪɟɜɨɡɱɢɤɚ: ɨɧ�ɩɨɤɪɵɜɚɟɬ�ɭɛɵɬɤɢ�ɢ�ɜɤɥɚɞɵɜɚɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɮɢɧɚɧɫɨɜɵɟ�ɪɟɫɭɪɫɵ�ɧɚ�ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɩɟɪɟɜɨɡɨɤ. 
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ɉɨɷɬɨɦɭ� ɜ� ɫɥɨɠɧɵɯ� ɭɫɥɨɜɢɹɯ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɪɢɬɟɬɚ� ɦɟɠɞɭ� ɜɨɡɪɚɫɬɚɸ-
ɳɢɦɢ� ɡɚɬɪɚɬɚɦɢ� ɧɚ� ɫɨɞɟɪɠɚɧɢɟ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ� ɪɨɫɬɨɦ 
ɰɟɧ� ɬɪɟɛɭɟɬɫɹ�ɧɚɯɨɞɢɬɶ� ɬɨɬ� ɭɪɨɜɟɧɶ� ɚɞɟɤɜɚɬɧɵɯ� ɢ� ɨɛɴɟɤɬɢɜɧɵɯ� ɧɟ� ɬɨɥɶɤɨ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɧɨ� ɢ� ɫɨɰɢɚɥɶɧɵɯ� ɪɟɲɟɧɢɣ, ɩɨɦɨɝɚɸɳɢɯ� ɜɤɥɸɱɢɬɶ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɜ� ɱɢɫɥɨ� ɫɚɦɵɯ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɩɟɪɟɜɨɡɱɢɤɨɜ, ɫɩɨ-
ɫɨɛɧɵɯ�ɩɪɟɞɨɫɬɚɜɢɬɶ� ɜɟɫɶ� ɫɩɟɤɬɪ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ɩɨ� ɫɚɦɨɣ�ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɣ�ɞɥɹ�ɤɥɢɟɧɬɚ�ɫɬɨɢɦɨɫɬɢ�ɷɬɢɯ�ɭɫɥɭɝ.  

ɋɬɪɚɬɟɝɢɹ�ɫɨɰɢɚɥɶɧɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ�ɪɟɲɟɧɢɣ�ɹɜɥɹɟɬɫɹ�ɤɚɱɟɫɬɜɨɦ�ɛɨ-
ɝɚɬɨɝɨ, ɰɢɜɢɥɢɡɨɜɚɧɧɨɝɨ� ɢ� ɝɭɦɚɧɢɫɬɢɱɟɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɚ, ɤɨɬɨɪɨɟ� ɦɨɠɟɬ 
ɩɨɡɜɨɥɢɬɶ�ɜɡɹɬɶ�ɧɚ�ɫɟɛɹ�ɱɚɫɬɶ�ɪɚɫɯɨɞɨɜ�ɫɜɨɢɯ�ɝɪɚɠɞɚɧ, ɤɨɦɩɟɧɫɢɪɭɹ�ɩɨɫɬɨ-
ɹɧɧɵɟ�ɡɚɬɪɚɬɵ�ɧɚ�ɫɬɨɥɶ�ɧɟɨɛɯɨɞɢɦɵɟ�ɩɟɪɟɜɨɡɤɢ, ɛɟɡ�ɤɨɬɨɪɵɯ�ɧɚɫɟɥɟɧɢɟ�ɝɨ-
ɪɨɞɨɜ�ɧɟ�ɦɨɠɟɬ�ɨɛɨɣɬɢɫɶ. ɋɥɟɞɭɟɬ�ɢɦɟɬɶ�ɜ�ɜɢɞɭ, ɱɬɨ�ɩɪɢ�ɷɬɨɦ�ɩɪɨɹɜɥɹɟɬɫɹ�ɢ 
ɡɚɛɨɬɚ�ɨ�ɡɞɨɪɨɜɶɟ�ɥɸɞɟɣ, ɬɚɤ�ɤɚɤ�ɪɟɝɭɥɹɪɧɵɟ�ɜɵɟɡɞɵ�ɡɚ�ɩɪɟɞɟɥɵ�ɝɨɪɨɞɫɤɢɯ 
ɚɝɥɨɦɟɪɚɰɢɣ�ɩɨɡɜɨɥɹɸɬ� ɫɦɟɧɢɬɶ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɨɛɫɬɚɧɨɜɤɭ, ɞɚɥɟɤɨ�ɧɟ� ɫɚ-
ɦɭɸ�ɛɥɚɝɨɩɪɢɹɬɧɭɸ, ɨɫɨɛɟɧɧɨ�ɜ�ɤɪɭɩɧɟɣɲɢɯ�ɝɨɪɨɞɚɯ�ɢ�ɦɟɝɚɩɨɥɢɫɚɯ. 

Ɉɰɟɧɤɚ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɪɚɡɦɟɪɨɜ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɫɨɩɪɹ-
ɠɟɧɚ�ɫɨ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɥɨɠɧɨɫɬɶɸ, ɫɜɹɡɚɧɧɨɣ�ɫ�ɟɟ�ɜɵɫɨɤɨɣ�ɱɭɜɫɬɜɢɬɟɥɶɧɨ-
ɫɬɶɸ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɭɫɥɨɜɢɣ� ɩɨɟɡɞɤɢ, ɨɛɳɟɣ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɫɢ-
ɬɭɚɰɢɟɣ, ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ (ɞɟɣɫɬɜɢɟ� ɝɥɨɛɚɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ), ɢ� ɭɫɬɚɧɨɜɢɜ-
ɲɟɣɫɹ� ɜɵɫɨɤɨɣ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ� ɩɪɢɫɭɳɟɣ� ɷɬɨɦɭ� ɜɢɞɭ 
ɩɟɪɟɜɨɡɨɤ – ɫ� ɞɪɭɝɨɣ (ɞɟɣɫɬɜɢɟ� ɥɨɤɚɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ). Ɂɚɱɚɫɬɭɸ� ɧɟɪɚɜɧɨ-
ɦɟɪɧɨɫɬɶ�ɢɦɟɟɬ�ɢɦɩɭɥɶɫɧɵɣ�ɯɚɪɚɤɬɟɪ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ�ɩɨ�ɜɟɤɬɨɪɭ�ɞɢɧɚɦɢ-
ɤɢ, ɧɨ� ɫ� ɬɪɭɞɨɦ� ɨɩɪɟɞɟɥɹɟɦɵɣ� ɩɨ� ɜɟɥɢɱɢɧɟ. Ʉɜɚɥɢɮɢɤɚɰɢɹ� ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɱɚɫɬɢ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɤɚɤ�ɫɨɰɢɚɥɶɧɨ�ɡɧɚɱɢɦɨɣ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɵɫɨɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ�ɤ�ɤɚɱɟɫɬɜɭ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ. ɋɨ-
ɰɢɚɥɶɧɨ� ɡɧɚɱɢɦɵɟ – ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɡɭɫɥɨɜɧɨ� ɨɛɟɫɩɟɱɢɜɚɟɦɵɟ, ɝɚɪɚɧɬɢ-
ɪɨɜɚɧɧɨ� ɨɛɫɥɭɠɢɜɚɟɦɵɟ� ɢ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ� ɜ� ɷɤɨɧɨɦɢɱɟɫɤɨɦ  
ɩɥɚɧɟ� ɫ�ɲɢɪɨɤɢɦ� ɚɫɫɨɪɬɢɦɟɧɬɨɦ� ɬɚɪɢɮɧɵɯ� ɫɯɟɦ� ɩɨ� ɤɚɬɟɝɨɪɢɹɦ� ɥɶɝɨɬɧɵɯ 
ɭɫɥɭɝ.  

ȼɚɠɧɨ�ɜɢɞɟɬɶ�ɜ�ɨɞɧɨɣ�ɢɡ�ɞɨɫɬɢɝɚɟɦɵɯ�ɰɟɥɟɣ�ɨɛɟɫɩɟɱɟɧɢɟ�ɤɚɱɟɫɬɜɟɧɧɵɯ 
ɩɟɪɟɜɨɡɨɤ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɩɪɢɜɥɟɱɟɧɢɹ�ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ�ɞɨɥɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɩɟɪɟɯɨɞɹɳɟɝɨ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫ-
ɩɨɪɬ�ɫ�ɞɪɭɝɢɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɩɨ�ɩɪɢɱɢɧɟ�ɭɫɢɥɟɧɢɹ�ɧɟɤɨɬɨɪɵɯ�ɩɨɡɢɰɢɣ�ɜ 
ɫɪɚɜɧɟɧɢɢ�ɫ�ɩɪɟɞɵɞɭɳɢɦ�ɭɪɨɜɧɟɦ�ɨɛɫɥɭɠɢɜɚɧɢɹ.  

ɋɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ «ɦɹɝɤɢɣ», ɫɜɨɟɨɛɪɚɡɧɵɣ� ɳɚɞɹɳɢɣ� ɪɟ-
ɠɢɦ, ɤɨɬɨɪɵɣ�ɩɨɫɬɨɹɧɧɨ�ɧɭɠɧɨ�ɩɪɢɦɟɧɹɬɶ�ɤ�ɫɨɰɢɚɥɶɧɨ�ɡɧɚɱɢɦɵɦ�ɩɟɪɟɜɨɡ-
ɤɚɦ. ɂɯ�ɨɫɨɛɵɣ�ɫɬɚɬɭɫ�ɬɪɟɛɭɟɬ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɫɬɢ�ɩɪɢɦɟ-
ɧɹɟɦɵɯ� ɦɟɪ, ɨɫɨɛɟɧɧɨ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ, ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɪɨɫɬɭ 
ɫɬɨɢɦɨɫɬɢ�ɩɪɨɜɨɡɧɵɯ�ɩɥɚɬ, ɩɨɜɵɲɟɧɢɸ�ɧɚɫɟɥɟɧɧɨɫɬɢ�ɩɨɟɡɞɚ�ɢ�ɞɪ. ɉɨ�ɜɫɟɣ 
ɜɢɞɢɦɨɫɬɢ, ɩɪɢɝɨɪɨɞɧɵɟ�ɩɟɪɟɜɨɡɤɢ� ɞɨɥɠɧɵ�ɧɚɯɨɞɢɬɶɫɹ� ɩɨɞ� ɝɨɫɭɞɚɪɫɬɜɟɧ-
ɧɨɣ�ɡɚɳɢɬɨɣ, ɤɨɬɨɪɚɹ�ɞɨɥɠɧɚ�ɨɯɪɚɧɹɬɶ�ɢɯ�ɨɬ�ɪɟɡɤɢɯ�ɭɞɚɪɨɜ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ  
ɪɟɚɥɢɣ. Ⱦɨɬɚɰɢɨɧɧɵɣ� ɩɪɢɧɰɢɩ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɨɤ 
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ɞɨɥɠɟɧ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɤɚɤ�ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ�ɦɟɯɚɧɢɡɦ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɷɤɨ-
ɧɨɦɢɱɟɫɤɢɯ�ɨɬɧɨɲɟɧɢɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɫ�ɩɚɫɫɚɠɢɪɨɦ. ɋɨɝɥɚɫɧɨ�ɪɟɡɭɥɶɬɚ-
ɬɚɦ�ɩɨɫɬɨɹɧɧɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ� ɤɚɱɟɫɬɜɚ� ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫɫɚ-
ɠɢɪɨɜ� ɧɚ� ɞɪɭɝɢɯ� ɜɢɞɚɯ� ɬɪɚɧɫɩɨɪɬɚ� ɫɥɟɞɭɟɬ� ɞɟɥɚɬɶ� ɜɫɟ� ɜɨɡɦɨɠɧɨɟ, ɱɬɨɛɵ 
ɯɨɬɹ� ɛɵ� ɩɨ� ɨɞɧɨɣ� ɩɨɡɢɰɢɢ� ɤɚɱɟɫɬɜɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ� ɛɵɥɨ� ɥɭɱɲɟ. ȼ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɫɥɟɞɭɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɟɦ-
ɩɢɧɝɨɜɵɟ�ɫɯɟɦɵ�ɜ�ɬɚɪɢɮɧɨɣ�ɩɨɥɢɬɢɤɟ (ɟɫɬɟɫɬɜɟɧɧɨ, ɜ�ɪɚɦɤɚɯ�ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ).  

ɋɨɰɢɚɥɶɧɚɹ�ɡɧɚɱɢɦɨɫɬɶ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɞɨɥɠɧɚ�ɫɬɚɬɶ�ɩɪɟɫɬɢɠ-
ɧɨɣ� ɞɥɹ� ɝɨɫɭɞɚɪɫɬɜɚ. ɂɦɟɧɧɨ� ɜ� ɬɚɤɨɦ� ɤɨɧɬɟɤɫɬɟ� ɩɪɢɨɛɪɟɬɚɟɬ� ɫɦɵɫɥ� ɤɨɧ-
ɤɪɟɬɧɨɣ�ɡɚɛɨɬɵ�ɨ�ɱɟɥɨɜɟɤɟ, ɨɛɟɫɩɟɱɟɧɢɟ�ɟɝɨ�ɩɪɚɜ�ɢ�ɝɪɚɠɞɚɧɫɤɢɯ�ɫɜɨɛɨɞ. 

ɋ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɩɨɡɢɰɢɣ� ɧɟɢɡɦɟɪɢɦɨ� ɜɨɡɪɚɫɬɚɟɬ� ɜɚɠ-
ɧɨɫɬɶ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ� ɧɟ� ɹɜɥɹ-
ɸɬɫɹ�ɩɪɨɫɬɨɣ�ɱɚɫɬɶɸ�ɨɛɳɟɝɨ�ɨɛɴɟɦɚ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ, ɚ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨ-
ɛɨɣ� ɫɥɨɠɧɭɸ� ɫɮɟɪɭ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɜɫɟɝɨ� ɧɚɫɟɥɟɧɢɹ� ɫɬɪɚɧɵ� ɫ 
ɬɪɚɧɫɩɨɪɬɨɦ. ɉɪɢɝɨɪɨɞɧɨɟ�ɞɜɢɠɟɧɢɟ�ɨɯɜɚɬɵɜɚɟɬ�ɜɫɟɯ� ɥɸɞɟɣ�ɛɟɡ�ɢɫɤɥɸɱɟ-
ɧɢɹ. ɉɨ�ɧɟɤɨɬɨɪɵɦ� ɷɤɫɩɟɪɬɧɵɦ�ɨɰɟɧɤɚɦ, ɜ� ɫɪɟɞɧɟɦ� ɡɚ�ɜɪɟɦɹ� ɫɜɨɟɣ�ɠɢɡɧɢ 
ɱɟɥɨɜɟɤ�ɫɨɜɟɪɲɚɟɬ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɤ�ɧɚ 300 ɬɵɫ. ɤɦ, ɱɬɨ�ɫɨɪɚɡɦɟɪɢɦɨ�ɫ 
ɩɭɬɟɲɟɫɬɜɢɟɦ�ɧɚ�Ʌɭɧɭ! Ⱥɤɬɢɜɧɚɹ�ɩɪɢɝɨɪɨɞɧɚɹ�ɦɢɝɪɚɰɢɨɧɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɜ 
ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɫɬɚɧɨɜɢɬɫɹ� ɫɬɢɥɟɦ�ɜɫɟɣ�ɠɢɡɧɢ, ɨɩɪɟɞɟɥɹɹ�ɩɨɜɟɞɟɧɢɟ�ɢ 
ɩɪɢɜɵɱɤɢ�ɥɸɞɟɣ�ɢ�ɞɟɥɚɹ�ɬɪɚɧɫɩɨɪɬ�ɧɟɢɡɦɟɧɧɵɦ�ɚɬɪɢɛɭɬɨɦ�ɫɜɨɟɝɨ�ɫɭɳɟɫɬ-
ɜɨɜɚɧɢɹ. ɋ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɚɞɟɩɬɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɧɚɲɟɦ�ɜɢ-
ɞɟ� ɩɟɪɟɜɨɡɨɤ� ɞɥɹ� ɱɟɥɨɜɟɤɚ� ɜɚɠɧɨ� ɫɨɡɞɚɬɶ� ɧɟɩɨɤɨɥɟɛɢɦɭɸ� ɭɜɟɪɟɧɧɨɫɬɶ� ɜ 
ɬɨɦ, ɱɬɨ�ɷɬɨ�ɬɨɬ�ɬɢɩ�ɩɟɪɟɜɨɡɱɢɤɚ, ɤɨɬɨɪɵɣ�ɫɩɨɫɨɛɟɧ� ɭɞɨɜɥɟɬɜɨɪɢɬɶ�ɜɫɟ�ɡɚ-
ɩɪɨɫɵ�ɩɚɫɫɚɠɢɪɚ�ɩɨ�ɫɚɦɨɣ�ɜɵɫɨɤɨɣ�ɩɥɚɧɤɟ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ� ɝɨɪɢɡɨɧɬ� ɫɨɛɵɬɢɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɩɨɞɜɢɠɧɨɣ� ɝɪɚɧɢɰɟɣ 
ɝɥɭɛɢɧɵ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɝɨɪɢɡɨɧɬ�ɭɩɪɟɠ-
ɞɟɧɢɹ� ɩɥɚɧɢɪɭɟɦɵɯ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɪɚɡɥɢɱɚɟɬɫɹ� ɞɥɹ� ɪɚɡ-
ɥɢɱɧɵɯ�ɜɢɞɨɜ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɝɪɭɩɩɚɦ�ɧɚɫɟɥɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɦ�ɩɨɟɡɞɤɢ�ɜɵ-
ɯɨɞɧɨɝɨ�ɞɧɹ (ɞɚɱɧɵɟ,  ɬɭɪɢɫɬɢɱɟɫɤɢɟ,  ɨɬɞɵɯ),  ɪɚɛɨɱɢɟ (ɭɬɪɨɦ�ɢ� ɜɟɱɟɪɨɦ,  ɜ 
ɛɭɞɧɢɟ�ɞɧɢ), ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɞɟɥɟɧɢɹ�ɝɪɭɩɩ, 
ɫɨɜɟɪɲɚɸɳɢɯ�ɪɚɡɥɢɱɧɵɟ�ɩɨɟɡɞɤɢ (ɪɚɡɥɢɱɢɟ�ɩɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ�ɧɚɡɧɚɱɟ-
ɧɢɸ) ɩɪɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɫɜɹɡɚɧɚ�ɫ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɞɟɣɫɬɜɢɹ�ɡɚɤɨɧɨɦɟɪɧɨ-
ɫɬɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ� ɩɟɪɢɨɞɢɱɧɨɫɬɶ� ɢɯ� ɞɟɣɫɬɜɢɹ. ɉɨɧɹɬɢɟ� ɩɟɪɢɨɞɢɱɧɨɫɬɢ 
ɬɚɤɠɟ�ɫɥɟɞɭɟɬ�ɭɬɨɱɧɢɬɶ. ɑɟɪɟɡ�ɨɩɪɟɞɟɥɟɧɧɨɟ�ɜɪɟɦɹ�ɜɟɥɢɱɢɧɵ�ɢɫɫɥɟɞɭɟɦɵɯ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɧɟ�ɩɨɜɬɨɪɹɸɬɫɹ, ɩɨɜɬɨɪɹɟɬɫɹ�ɥɢɲɶ�ɞɟɣɫɬɜɢɟ�ɨɞɧɢɯ�ɢ�ɬɟɯ 
ɠɟ� ɮɚɤɬɨɪɨɜ, ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɚɧɚɥɨɝɢɱɧɨɦɭ� ɜɟɤɬɨɪɭ� ɜ� ɞɢɧɚɦɢɤɟ� ɢɡɦɟɧɟɧɢɹ 
ɪɚɡɦɟɪɨɜ�ɩɨɬɨɤɨɜ. 

ɉɭɫɬɶ� ɢɫɯɨɞɧɚɹ� ɬɨɱɤɚ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ (ɧɭɥɶ�ɩɭɧɤɬ) ɧɚɯɨɞɢɬɫɹ� ɜ� ɧɚ-
ɫɬɨɹɳɟɦ� ɜɪɟɦɟɧɢ� ɫ� ɬɟɤɭɳɢɦ� ɡɧɚɱɟɧɢɟɦ t0. Ɉɬ� ɷɬɨɣ� ɜɪɟɦɟɧɧyɣ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ�ɦɵ�ɨɩɪɟɞɟɥɹɟɦ�ɡɧɚɱɟɧɢɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨ-
ɬɨɤɨɜ� ɩɨ� ɨɬɞɟɥɶɧɵɦ� ɝɪɭɩɩɚɦ�ɉi� ɫ� ɯɚɪɚɤɬɟɪɧɵɦɢ� ɢ� ɬɨɥɶɤɨ� ɢɦ� ɩɪɢɫɭɳɢɦɢ 
ɝɨɪɢɡɨɧɬɚɦɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 2). 
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Ɋɢɫɭɧɨɤ 2 – Ⱦɢɚɝɪɚɦɦɚ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɜɟɥɢɱɢɧ 
ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɫ�ɞɢɧɚɦɢɱɟɫɤɢɦ�ɝɨɪɢɡɨɧɬɨɦ�ɫɨɛɵɬɢɣ 

 
ɋɨɝɥɚɫɧɨ�ɬɚɤɨɣ�ɞɢɚɝɪɚɦɦɟ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɞɥɹ�ɤɚɠɞɨɣ�ɝɪɭɩɩɵ�ɫɨɜɟɪɲɚɟ-

ɦɵɯ�ɩɨɟɡɞɨɤ�ɉi�ɮɢɤɫɢɪɨɜɚɬɶ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɭɩɪɟɠɞɚɸɳɢɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ 
ti�ɫɨ�ɫɩɟɰɢɮɢɱɟɫɤɢɦ�ɧɚɛɨɪɨɦ�ɩɚɪɚɦɟɬɪɨɜ�Įi�ɢ�ȟi. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɜɵɞɟɥɹɬɶ 
ɨɞɧɨɪɨɞɧɵɣ� ɢ� ɧɟɨɞɧɨɪɨɞɧɵɣ� ɫɨɫɬɚɜɵ�ɮɢɤɫɢɪɭɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɢɫɫɥɟɞɭɟ-
ɦɵɯ�ɝɪɭɩɩ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ.  

Ɉɞɧɨɪɨɞɧɵɣ� ɝɨɪɢɡɨɧɬ� ɫɨɛɵɬɢɣ� ɞɥɹ� ɪɚɡɧɵɯ� ɝɪɭɩɩ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɨɞ-
ɧɢɦ�ɢ�ɬɟɦ�ɠɟ�ɧɚɛɨɪɨɦ�ɩɚɪɚɦɟɬɪɨɜ (ti, Įi, ȟi). ɇɟɨɞɧɨɪɨɞɧɵɣ�ɝɨɪɢɡɨɧɬ�ɫɨɛɵ-
ɬɢɣ� ɪɚɡɥɢɱɚɟɬɫɹ� ɫɨɫɬɚɜɨɦ� ɨɩɪɟɞɟɥɹɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ. Ɍɚɤ, ɞɥɹ� ɝɪɭɩɩɵ� ɉ1 
�ɫɦ. ɪɢɫɭɧɨɤ 2) ɩɪɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɦɨɝɭɬ�ɩɨɬɪɟɛɨɜɚɬɶɫɹ�ɡɧɚɱɟɧɢɹ t1�ɢ�ȟ1, ɚ 
ɞɥɹ�ɝɪɭɩɩɵ�ɉ3�í t3, Į3�ɢ�Ȗ3 (ɞɪɭɝɨɣ, ɫɩɟɰɢɮɢɱɟɫɤɢɣ�ɩɪɢɡɧɚɤ). 

ɂɫɫɥɟɞɭɟɦ� ɨɞɧɨɪɨɞɧɵɣ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɝɨɪɢɡɨɧɬ� ɫɨɛɵɬɢɣ, ɫɜɹɡɚɧɧɵɣ� ɫ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ�ɪɚɡɦɟɪɨɜ�ɜɵɞɟɥɟɧɧɵɯ�ɝɪɭɩɩ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨ-
ɬɨɤɨɜ. ɍɩɪɟɠɞɚɸɳɢɣ�ɜɟɤɬɨɪ�ɜɪɟɦɟɧɢ ti�ɫɜɹɡɚɧ�ɫ�ɯɚɪɚɤɬɟɪɨɦ�ɞɢɧɚɦɢɤɢ�ɢɡɦɟ-
ɧɟɧɢɹ�ɞɚɧɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. Ɋɚɧɟɟ�ɚɜɬɨɪɨɦ�ɭɠɟ�ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ�ɤɪɢɜɚɹ 
ɢɡɦɟɧɟɧɢɹ�ɜɟɥɢɱɢɧɵ�ɧɟɤɨɬɨɪɨɝɨ�ɩɨɬɨɤɚ�ɉi ɱɟɪɟɡ�ɨɩɪɟɞɟɥɟɧɧɨɟ�ɜɪɟɦɹ Tm�ɩɨ-
ɜɬɨɪɹɟɬɫɹ, ɧɨ�ɧɟ�ɜ�ɬɨɱɧɨɫɬɢ, ɚ�ɫ�ɧɟɤɨɬɨɪɵɦ�ɞɢɚɩɚɡɨɧɨɦ ɉ ,k

ij'   ɝɞɟ j, k�í�ɢɧɬɟɪ-
ɜɚɥɶɧɵɟ (ɧɢɠɧɢɣ�ɢ�ɜɟɪɯɧɢɣ) ɢɧɞɟɤɫɵ�ɜɚɪɢɚɰɢɢ, i�í�ɧɨɦɟɪ�ɩɟɪɢɨɞɚ�ɩɪɨɝɧɨ-
ɡɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 3). 

 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 3 – ȼɚɪɢɚɰɢɢ�ɩɨɜɬɨɪɹɟɦɨɝɨ�ɩɟɪɢɨɞɚ�ɜɨɡɜɪɚɳɚɟɦɵɯ�ɡɧɚɱɟɧɢɣ�ɩɨɬɨɤɨɜ 
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ɋɱɢɬɚɟɦ, ɱɬɨ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɞɧɨɝɨ�ɝɨɪɢɡɨɧɬɚ�ɭɩɪɟɠɞɚɟɦɵɯ�ɫɨɛɵɬɢɣ�ɫɨɞɟɪ-
ɠɢɬɫɹ�ɞɨɫɬɚɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɟɪɢɨɞɨɜ. Ɍɚɤɭɸ�ɩɪɨɝɧɨɡɧɭɸ�ɫɯɟɦɭ�ɛɭɞɟɦ�ɧɚ-
ɡɵɜɚɬɶ ɧɨɪɦɚɥɶɧɨɣ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɦɵ�ɢɫɫɥɟɞɭɟɦ ɩɪɨɝɧɨɡɧɵɟ�ɩɪɨɰɟɫɫɵ�ɫ�ɤɨ-
ɪɨɬɤɢɦ�ɩɟɪɢɨɞɨɦ�ɩɨɜɬɨɪɹɟɦɨɫɬɢ�ɡɧɚɱɟɧɢɣ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ. 
ȼɚɪɢɚɰɢɢ�ɜɟɥɢɱɢɧ�ɩɨɬɨɤɨɜ ɉ k

ij' �ɜ�ɩɪɟɞɟɥɚɯ�ɨɞɧɨɝɨ�ɩɟɪɢɨɞɚ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɨ-
ɫɬɨɹɧɧɵɦɢ (ɫɬɚɛɢɥɶɧɵɣ�ɩɨɬɨɤ) ɥɢɛɨ�ɢɡɦɟɧɹɬɶɫɹ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɩɪɟɞɟɥɚɯ�İj, 
ɪɚɡɥɢɱɧɵɯ� ɞɥɹ� ɪɚɡɧɵɯ� ɩɟɪɢɨɞɨɜ� ɩɨɜɬɨɪɹɟɦɨɫɬɢ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɧɟɤɨɬɨɪɨɝɨ 
ɫɟɝɦɟɧɬɚ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ�ɨɩɪɟɞɟɥɹɟɬ�ɧɚɛɨɪ�ɟɝɨ�ɩɚɪɚɦɟɬɪɨɜ�ɢ�ɢɯ�ɜɚɪɢɚ-
ɰɢɢ� ɩɨ� ɪɚɡɥɢɱɧɵɦ� ɩɟɪɢɨɞɚɦ. ɑɟɦ� ɜɵɲɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ (ɦɨɳɧɨɫɬɶ) ɩɨɬɨɤɚ, 
ɬɟɦ�ɫɬɚɛɢɥɶɧɟɣ�ɟɝɨ�ɩɚɪɚɦɟɬɪɵ, ɚ�ɢɯ�ɜɚɪɢɚɰɢɢ – ɧɢɠɟ. 

ɇɚ�ɪɢɫɭɧɤɟ 4 ɩɪɢɜɟɞɟɧɵ�ɨɰɟɧɤɢ, ɩɨɥɭɱɟɧɧɵɟ�ɚɜɬɨɪɨɦ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɢ� ɩɪɨɝɧɨɡɧɵɯ� ɩɨɬɨ-
ɤɨɜ� ɩɨ� ɰɟɥɨɦɭ� ɪɹɞɭ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɫɬɚɧɰɢɣ� ɫɪɟɞɧɟɣ� ɩɨɥɨɫɵ� Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. ɂɫɩɨɥɧɟɧɧɵɟ� ɩɟɪɟɜɨɡɤɢ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ, ɱɬɨ� ɫɭɳɟɫɬ-
ɜɭɟɬ� ɧɢɠɧɢɣ� ɩɪɟɞɟɥ� ɧɚɞɟɠɧɨɫɬɢ 
ɨɰɟɧɤɢ� ɜɚɪɢɚɰɢɣ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤɨɜ, ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɡɚɜɢ-
ɫɹɳɢɣ�ɨɬ� ɪɚɡɦɟɪɨɜ� ɬɹɝɨɬɟɸɳɢɯ� ɰɟɧ-
ɬɪɨɜ. ɗɬɨɬ� ɩɪɟɞɟɥ� ɧɚɯɨɞɢɬɫɹ� ɧɚ 
ɭɪɨɜɧɟ 150 ɭɫɥ. ɩɚɫ�ɱ, ɧɢɠɟ�ɤɨɬɨɪɨɝɨ 
ɤɨɪɪɟɤɬɧɨ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɉ k

ij'   
ɧɟ�ɭɞɚɟɬɫɹ.  

Ɍɟɨɪɟɬɢɱɟɫɤɢ�ɞɨɥɠɟɧ�ɫɭɳɟɫɬɜɨɜɚɬɶ�ɢ�ɜɟɪɯɧɢɣ�ɩɪɟɞɟɥ�ɭɜɟɪɟɧɧɨɣ�ɨɰɟɧɤɢ 
ɉ k

ij' � ɨɞɧɚɤɨ, ɤɚɤ� ɩɨɤɚɡɚɥɢ� ɩɪɨɜɟɞɟɧɧɵɟ� ɚɜɬɨɪɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɢ� ɷɬɨɦ 
ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ� ɜɨɡɪɚɫɬɚɸɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɞɪɭɝɢɯ� ɮɚɤɬɨɪɨɜ. ɇɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɦ� ɢɡ� ɧɢɯ� ɹɜɥɹɟɬɫɹ� ɪɚɡɦɟɪ� ɤɪɭɩɧɟɣɲɢɯ� ɝɨɪɨɞɨɜ� ɢ� ɦɟɝɚɩɨɥɢɫɨɜ, 
ɫɬɪɭɤɬɭɪɚ� ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ� ɤɨɬɨɪɵɯ�ɛɨɥɟɟ� ɫɩɟɰɢɮɢɱɧɚ, ɱɟɦ�ɞɥɹ� ɫɪɟɞ-
ɧɢɯ�ɢ�ɤɪɭɩɧɵɯ�ɝɨɪɨɞɨɜ. ɉɪɢ�ɷɬɨɦ�ɜɚɪɢɚɰɢɢ ɉ k

ij' �ɞɥɹ�ɦɟɝɚɩɨɥɢɫɨɜ�ɫɭɳɟɫɬ-
ɜɟɧɧɨ�ɨɬɥɢɱɚɸɬɫɹ�ɢ�ɬɪɟɛɭɸɬ�ɩɪɨɜɟɞɟɧɢɹ�ɨɫɨɛɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ� ɝɨɪɢɡɨɧɬ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɩɟɪɢɨɞɢɱɟ-
ɫɤɨɣ� ɩɨɞɫɬɪɨɣɤɨɣ� ɜɪɟɦɟɧɧɨɝɨ� ɪɚɫɫɬɨɹɧɢɹ� ɭɩɪɟɠɞɟɧɢɹ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ 
ɫɢɫɬɟɦɵ. Ɍɚɤ� ɤɚɤ� ɬɪɟɛɭɟɦɵɣ� ɤ� ɢɫɩɨɥɧɟɧɢɸ�ɨɛɴɟɦ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ 
ɜɚɪɶɢɪɭɟɬɫɹ�ɞɚɠɟ�ɩɨ�ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ�ɩɟɪɢɨɞɭ (ɧɚɩɪɢɦɟɪ, ɪɚɡɥɢɱɢɹ�ɜ�ɨɛɴɟ-
ɦɚɯ�ɩɟɪɟɜɨɡɨɤ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɞɚɱɢ�ɜ i�ɸ�ɢ (i+1)-ɸ�ɫɭɛɛɨɬɭ�ɞɚɧ-
ɧɨɝɨ�ɦɟɫɹɰɚ), ɬɨ�ɷɬɨɬ�ɮɚɤɬ�ɞɨɥɠɟɧ�ɧɚɯɨɞɢɬɶ�ɫɜɨɟ�ɨɬɪɚɠɟɧɢɟ�ɢ�ɜ�ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɧɢɢ. Ⱦɢɧɚɦɢɤɚ� ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ� ɜɥɢɹɧɢɹ� ɹɜɥɹɟɬɫɹ� ɧɟɨɞɧɨɡɧɚɱɧɨɣ. 
ɉɨɩɵɬɤɚ�ɢɡɭɱɢɬɶ� ɞɟɣɫɬɜɢɟ� ɬɚɤɢɯ�ɮɚɤɬɨɪɨɜ� ɧɚ� ɪɚɡɦɟɪɵ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟ-
ɜɨɡɨɤ�ɜ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɢ�ɬɚɤɨɟ�ɢɡɦɟɪɟɧɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɡɚɤɥɚɞɵɜɚɬɶ�ɜ�ɞɨɥɝɨ-
ɫɪɨɱɧɨɟ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɨɤɚɡɚɥɚɫɶ, ɤɚɤ�ɩɨɤɚɡɚɥɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɚɜɬɨɪɚ, ɧɟ-

Ɋɢɫɭɧɨɤ 4 í�ɗɦɩɢɪɢɱɟɫɤɢɟ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɩɨɬɨɤɨɨɛɪɚɡɭɸɳɢɯ 

ɝɨɪɨɞɨɜ  ɫ�ɧɚɫɟɥɟɧɢɟɦ:  
1 – 100 ɬɵɫ. ɱɟɥ.; 2 – ɨɬ 100 ɞɨ 500 ɬɵɫ. ɱɟɥ. 
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ɷɮɮɟɤɬɢɜɧɨɣ. Ⱦɟɣɫɬɜɢɟ� ɮɚɤɬɨɪɨɜ� ɜ� ɫɥɟɞɭɸɳɟɦ� ɝɨɞɭ� ɨɤɚɡɵɜɚɟɬɫɹ� ɞɪɭɝɢɦ, 
ɡɚɜɢɫɹɳɢɦ� ɨɬ� ɜɥɢɹɧɢɹ� ɦɧɨɠɟɫɬɜɚ� ɢɧɵɯ� ɮɚɤɬɨɪɨɜ� ɛɨɥɟɟ� ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ 
ɨɛɳɧɨɫɬɢ�ɢɥɢ�ɛɨɥɟɟ�ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɨ�ɫɬɪɭɤɬɭɪɟ. 

ɉɨɷɬɨɦɭ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɭɸ� ɫɯɟɦɭ� ɨɰɟɧɤɢ 
ɧɚɫɬɭɩɚɸɳɢɯ� ɫɨɛɵɬɢɣ� ɫ� ɪɚɫɩɨɡɧɚɜɚɧɢɟɦ� ɧɚɪɚɫɬɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ� ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɢ�ɢɡɜɟɫɬɧɵɦ�ɢɯ� ɜɥɢɹɧɢɟɦ�ɧɚ� ɪɚɡɦɟɪɵ� ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤɨɜ. ɇɚɩɪɢɦɟɪ, ɷɤɫɩɟɪɬɧɨ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɡɚ� ɩɟɪɢɨɞ� ɦɚɣ� í 
ɢɸɧɶ�ɨɛɴɟɦ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɧɟɤɨɬɨɪɨɦ�ɭɱɚɫɬɤɟ�ɜɨɡɪɚɫɬɚɟɬ�ɜ 2,73 
ɪɚɡɚ�ɫ�ɨɬɤɥɨɧɟɧɢɟɦ�ɨɬ�ɫɪɟɞɧɟɝɨ 230 ɩɚɫɫɚɠɢɪɨɜ. ɗɬɨ�ɨɬɤɥɨɧɟɧɢɟ�ɫɜɹɡɚɧɨ�ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ� ɬɚɪɢɮɚɦɢ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɢ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ, ɚ� ɬɚɤɠɟ 
ɰɟɧɚɦɢ�ɧɚ�ɛɟɧɡɢɧ, ɭɫɢɥɢɜɚɹ�ɢɥɢ�ɨɫɥɚɛɥɹɹ�ɬɟɦ�ɫɚɦɵɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɥɢɱɧɨ-
ɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɞɚɧɧɵɯ� ɜɢɞɨɜ� ɩɨɟɡɞɨɤ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, 
ɢɡɭɱɚɹ�ɫɨɫɬɨɹɧɢɟ�ɭɤɚɡɚɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɢ�ɢɯ�ɪɚɡɜɢɬɢɟ�ɧɚ�ɩɟɪɫɩɟɤɬɢɜɭ, ɦɨɠɧɨ 
ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�ɫɜɹɡɚɧɧɵɟ�ɫ�ɧɢɦɢ�ɜɢɞɵ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ. 

Ɉɫɧɨɜɧɨɣ� ɫɥɨɠɧɨɫɬɶɸ� ɜ� ɬɚɤɨɦ�ɩɨɞɯɨɞɟ� ɨɤɚɡɵɜɚɟɬɫɹ� ɬɨ, ɱɬɨ�ɧɟɢɡɜɟɫɬɟɧ 
ɤɨɧɤɪɟɬɧɵɣ�ɜɤɥɚɞ�ɤɚɠɞɨɝɨ�ɢɡ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɜ�ɜɚɪɢɚɰɢɸ�ɭɤɚɡɚɧ-
ɧɵɯ 230 ɩɚɫɫɚɠɢɪɨɜ. ɂ�ɟɫɥɢ�ɫɢɬɭɚɰɢɹ�ɪɚɡɜɢɜɚɟɬɫɹ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ, ɱɬɨ�ɪɚɡ-
ɦɟɪɵ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɨɬɞɟɥɶɧɨɝɨ� ɫɟɝɦɟɧɬɚ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɨɤ (ɬɨɥɶɤɨ 
ɞɚɱɧɵɟ� ɩɟɪɟɜɨɡɤɢ) ɢɡɦɟɧɹɸɬɫɹ� ɧɚ 200 ɩɚɫɫɚɠɢɪɨɜ� ɢɡ 230 ɨɠɢɞɚɟɦɵɯ, ɬɨ 
ɦɧɨɝɨɱɢɫɥɟɧɧɨɫɬɶ�ɜɵɹɜɥɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɦɨɠɟɬ�ɥɢɲɶ�ɨɪɢɟɧɬɢɪɨɜɚɬɶ�ɧɚɫ�ɧɚ 
ɜɨɡɦɨɠɧɨɟ (ɜɟɪɨɹɬɧɨɟ) ɞɟɣɫɬɜɢɟ�ɧɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɨɝɨ�ɮɚɤɬɨɪɚ (ɢɥɢ�ɧɟɤɨɬɨ-
ɪɨɟ «ɞɨɥɟɜɨɟ» ɭɱɚɫɬɢɟ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ).  

ɋɥɟɞɭɟɬ�ɜɨɨɛɳɟ�ɩɪɢɡɧɚɬɶ�ɨɬɧɨɫɢɬɟɥɶɧɵɦ�ɩɨɧɹɬɢɟ�ɡɧɚɱɢɦɨɫɬɢ�ɮɚɤɬɨɪɨɜ 
ɩɪɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ. Ɋɚɧɠɢɪɨɜɚɧɢɟ�ɩɪɢɱɢɧ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ�ɪɚɡɦɟɪɵ�ɫɟɝ-
ɦɟɧɬɧɨɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɩɪɢɜɹɡɵɜɚɟɬɫɹ�ɤ�ɬɟɤɭɳɟɣ�ɫɢɬɭɚ-
ɰɢɢ. Ⱥ�ɬɚɤ�ɤɚɤ� ɫɨɫɬɨɹɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɩɨɫɬɨɹɧɧɨ�ɢɡɦɟɧɹɟɬɫɹ, ɬɨ 
ɩɪɢ�ɷɬɨɦ�ɢɡɦɟɧɹɟɬɫɹ�ɢ�ɫɢɥɚ�ɞɟɣɫɬɜɢɹ�ɨɬɞɟɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ, ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɦɟɧɹɟɬɫɹ� ɢɯ� ɪɨɥɶ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɢɫɤɨɦɨɝɨ� ɧɚɦɢ� ɩɚɪɚɦɟɬɪɚ  – ɪɚɡɦɟɪɨɜ 
ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ. ɇɚɛɥɸɞɚɟɦɵɦɢ� ɨɫɬɚɸɬɫɹ� ɥɢɲɶ�ɪɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ 
ɦɨɠɧɨ�ɭɜɟɪɟɧɧɨ�ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ. 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ�ɚɜɬɨɪɚ�ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɢɡɭɱɟɧɢɟ�ɫɬɪɭɤɬɭɪɵ�ɩɪɢɝɨɪɨɞ-
ɧɨɝɨ� ɩɨɬɨɤɚ� ɩɨɡɜɨɥɹɟɬ� ɜɵɹɜɥɹɬɶ� ɞɟɣɫɬɜɢɟ� ɩɨɪɨɠɞɚɸɳɢɯ� ɬɚɤɨɣ� ɪɟɡɭɥɶɬɚɬ 
ɩɪɢɱɢɧ.  ɂ�ɱɟɦ�ɝɥɭɛɠɟ�ɛɭɞɟɬ�ɬɚɤɨɟ�ɪɚɫɫɥɨɟɧɢɟ�ɩɨ�ɫɬɪɭɤɬɭɪɟ,  ɬɟɦ�ɛyɥɶɲɭɸ 
ɢɧɮɨɪɦɚɰɢɸ�ɦɨɠɧɨ�ɢɡɜɥɟɱɶ�ɢɡ�ɮɚɤɬɨɪɨɜ, ɹɜɢɜɲɢɯɫɹ�ɩɟɪɜɨɩɪɢɱɢɧɨɣ�ɪɟɝɢ-
ɫɬɪɢɪɭɟɦɵɯ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɬɨɤɨɜ. 

ɋɟɝɦɟɧɬɚɰɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ� ɩɨ�ɞɨɫɬɢɝɚɟɦɵɦ�ɩɚɫɫɚɠɢɪɚɦɢ�ɰɟ-
ɥɹɦ�ɹɜɥɹɟɬɫɹ�ɤɥɸɱɟɜɨɣ�ɩɨɡɢɰɢɟɣ�ɩɪɢ  ɩɨɫɬɪɨɟɧɢɢ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ�ɤɨɧɰɟɩ-
ɰɢɢ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ. Ⱦɨɥɹ� ɫɨɜɟɪɲɚɟɦɵɯ 
ɩɨɟɡɞɨɤ� ɫ� ɨɩɪɟɞɟɥɟɧɧɵɦ�ɰɟɥɟɜɵɦ�ɭɫɥɨɜɢɟɦ�ɜ� ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɩɪɢɝɨɪɨɞɧɵɯ 
ɩɟɪɟɜɨɡɨɤ� ɧɚ� ɜɵɞɟɥɟɧɧɨɦ� ɭɱɚɫɬɤɟ� ɧɚɡɵɜɚɟɬɫɹ ɨɛɭɫɥɨɜɥɟɧɧɵɦ� ɫɟɝɦɟɧɬɨɦ. 
ɉɭɫɬɶ�ɭɱɚɫɬɨɤ�Ɇ�ɇ�ɩɪɢɡɧɚɟɬɫɹ�ɤɚɤ�ɜɵɞɟɥɟɧɧɵɣ�ɞɥɹ�ɫɨɜɟɪɲɟɧɢɹ�ɩɪɢɝɨɪɨɞ-
ɧɵɯ�ɩɟɪɟɜɨɡɨɤ. ɉɪɢɱɟɦ�ɫɬɚɧɰɢɹ�Ɇ – ɩɭɧɤɬ�ɡɚɪɨɠɞɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚ-
ɠɢɪɨɩɨɬɨɤɨɜ, ɫɬɚɧɰɢɹ� ɇ – ɩɭɧɤɬ� ɢɯ� ɩɨɝɚɲɟɧɢɹ. Ɍɚɤ� ɤɚɤ� ɧɚ� ɧɚɩɪɚɜɥɟɧɢɢ 
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Ɇɇ�Ȼ�ɩɨ�ɪɚɫɩɢɫɚɧɢɸ�ɨɬɩɪɚɜɥɹɟɬɫɹ�ɪɹɞ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ�ɫ�ɪɚɡɥɢɱɧɵɦɢ 
ɫɬɚɧɰɢɹɦɢ� ɧɚɡɧɚɱɟɧɢɹ, ɜ� ɬɚɤɨɦ� ɫɥɭɱɚɟ� ɢɦɟɟɦ� ɨɩɪɟɞɟɥɟɧɧɨɟ� ɪɚɫɫɟɢɜɚɧɢɟ 
ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ. ɍɤɨɪɨɱɟɧɧɵɣ�ɭɱɚɫɬɨɤ�ɨɛɪɚɳɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡ-
ɞɚ�ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɟɫɥɢ�ɩɪɢ 100%-ɣ�ɧɚɫɟɥɟɧɧɨɫɬɢ�ɞɚɧɧɨ-
ɝɨ�ɫɨɫɬɚɜɚ 85 % ɩɚɫɫɚɠɢɪɨɜ�ɞɨɫɬɢɝɚɸɬ�ɩɨɫɬɚɜɥɟɧɧɵɟ�ɰɟɥɢ�ɫɨɜɟɪɲɚɟɦɨɣ�ɩɨ-
ɟɡɞɤɢ, ɬ. ɟ. ɨɧɢ�ɫɥɟɞɭɸɬ�ɞɨ�ɧɭɠɧɨɝɨ�ɢɦ�ɩɭɧɤɬɚ�ɢ�ɢɦ�ɧɟ�ɬɪɟɛɭɟɬɫɹ�ɨɠɢɞɚɧɢɟ 
ɫɥɟɞɭɸɳɟɝɨ�ɞɚɥɟɟ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ. 

Ɋɚɫɫɟɢɜɚɧɢɟ (ɩɨ�ɫɭɬɢ, ɩɨɬɟɪɹ) ɩɨɬɨɤɚ�ɩɨ�ɧɟɤɨɬɨɪɨɦɭ�ɩɪɢɝɨɪɨɞɧɨɦɭ�ɭɱɚ-
ɫɬɤɭ, ɤɚɤ�ɩɨɤɚɡɚɥɢ�ɩɪɨɜɟɞɟɧɧɵɟ�ɚɜɬɨɪɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ, ɹɜɥɹɟɬɫɹ�ɩɪɚɜɢɥɨɦ, 
ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɦ�ɜ�ɩɟɪɢɨɞɵ�ɢɧɬɟɧɫɢɜɧɵɯ�ɩɟɪɟɜɨɡɨɤ, ɫɨɜɟɪɲɚɟɦɵɯ�ɜ 
ɥɟɬɧɢɣ� ɫɟɡɨɧ (ɞɨɥɝɨɫɪɨɱɧɨɟ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ) ɢ� ɜ� ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɟ� ɞɧɢ 
�ɤɪɚɬɤɨɫɪɨɱɧɨɟ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ). ȼ� ɩɪɨɰɟɫɫɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚ-
ɧɢɹ� ɭɱɚɫɬɤɨɜ� ɨɛɪɚɳɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɨɩɪɟɞɟɥɹɬɶ 
ɨɩɨɪɧɵɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɫɬɚɧɰɢɢ, ɝɞɟ�ɩɨɫɬɨɹɧɧɨ�ɮɢɤɫɢɪɭɟɬɫɹ�ɩɨɝɚɲɟɧɢɟ 
ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɧɟ� ɦɟɧɟɟ 1000 ɩɚɫɫɚɠɢɪɨɜ (ɭɫɬɨɣɱɢɜɵɟ 
ɩɭɧɤɬɵ), ɢ� ɝɞɟ� ɢɦɟɸɬɫɹ� ɬɚɤɢɟ� ɫɬɚɧɰɢɢ� ɫ� ɩɟɪɢɨɞɢɱɟɫɤɢɦ� ɮɢɤɫɢɪɨɜɚɧɢɟɦ 
ɞɚɧɧɨɝɨ�ɩɨɝɚɲɚɟɦɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ (ɧɟɭɫɬɨɣɱɢɜɵɟ�ɩɭɧɤɬɵ). 

ɉɪɢɧɹɬɨ�ɫɱɢɬɚɬɶ, ɱɬɨ�ɟɫɥɢ�ɫɬɚɧɰɢɹ�ɇ�ɹɜɥɹɟɬɫɹ�ɫɬɚɧɰɢɟɣ�ɩɨɝɚɲɟɧɢɹ�ɩɪɢ-
ɝɨɪɨɞɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɧɟɤɨɬɨɪɨɝɨ�ɪɚɡɦɟɪɚ, ɬɨ�ɨɧ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɹɜɥɹ-
ɟɬɫɹ� ɢ� ɩɭɧɤɬɨɦ� ɡɚɪɨɠɞɟɧɢɹ� ɬɚɤɨɝɨ� ɠɟ� ɨɛɴɟɦɚ� ɩɨɬɨɤɚ.  Ɉɞɧɚɤɨ� ɜ� ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɫɬɢ� ɢɦɟɸɬ�ɦɟɫɬɨ� ɪɚɡɥɢɱɧɵɟ� ɫɥɭɱɚɢ� ɨɛɪɚɡɨɜɚɧɢɹ�ɩɨɬɨɤɚ� ɜ� ɨɛɪɚɬɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. 

1 ɋɬɚɧɰɢɹ�ɇ�ɱɟɪɟɡ�ɩɟɪɢɨɞ�ɧɚɤɨɩɥɟɧɢɹ tɧ�� 12 ɱ�ɭɫɬɨɣɱɢɜɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɪɢɝɨɪɨɞɧɵɣ�ɩɨɬɨɤ, ɪɚɜɧɵɣ�ɩɨ�ɪɚɡɦɟɪɭ�ɩɨɝɚɲɚɟɦɨɦɭ�ɩɨɬɨɤɭ, ɩɪɢɛɵɜɲɟɦɭ 
ɞɚɧɧɵɦ�ɩɪɢɝɨɪɨɞɧɵɦ�ɩɨɟɡɞɨɦ. Ɍɚɤɚɹ�ɫɢɬɭɚɰɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɢ� ɨɪɝɚɧɢɡɚ-
ɰɢɢ�ɪɚɛɨɱɢɯ�ɩɨɟɡɞɨɜ, ɤɨɝɞɚ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɩɨɞɜɨɡ�ɢ�ɜɵɜɨɡ�ɥɸɞɟɣ, ɡɚɧɹɬɵɯ 
ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɡɨɧɵ, ɭɞɚɥɟɧɧɨɣ�ɨɬ�ɝɨɪɨɞɫɤɢɯ�ɡɚɫɬɪɨɟɤ. 

2 ɋɬɚɧɰɢɹ�ɇ�ɧɚɤɚɩɥɢɜɚɟɬ�ɩɪɢɝɨɪɨɞɧɵɣ�ɩɨɬɨɤ�ɡɚɪɨɠɞɟɧɢɹ�ɱɟɪɟɡ�ɩɟɪɢɨɞ 
tɧ > 12 ɱ�ɜ�ɪɚɡɦɟɪɟ�ɩɨɬɨɤɚ�ɩɨɝɚɲɟɧɢɹ. ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɬɚɤɨɝɨ� ɩɨɬɨɤɚ, ɤɨɬɨɪɵɣ� ɢɦɟɟɬ� ɫɩɨɪɚɞɢɱɟɫɤɢɣ, ɨɞɧɨ-
ɦɨɦɟɧɬɧɵɣ�ɯɚɪɚɤɬɟɪ. Ⱦɚɧɧɵɣ�ɩɨɬɨɤ�ɦɨɠɧɨ�ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ�ɜ�ɬɭɪɢɫɬɢɱɟɫɤɢɯ�ɡɨɧɚɯ�ɫ�ɦɚɫɫɨɜɵɦ�ɜɵɜɨɡɨɦ�ɥɸɞɟɣ, ɩɪɢ�ɩɪɨɜɟ-
ɞɟɧɢɢ�ɩɪɚɡɞɧɢɱɧɵɯ�ɝɭɥɹɧɢɣ, ɲɟɫɬɜɢɣ�ɢ�ɞɪ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɜ 
ɷɬɨɦ� ɫɥɭɱɚɟ�ɦɨɠɟɬ� ɛɵɬɶ� ɜɟɫɶɦɚ�ɩɨɥɟɡɟɧ�ɩɪɢ� ɜɨɡɦɨɠɧɨɫɬɢ� ɟɝɨ�ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɟɪɟɜɨɡɱɢɤɚ. 

3 ɋɬɚɧɰɢɹ� ɇ� ɧɟ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɧɚɤɨɩɥɟɧɢɹ� ɩɨɝɚɲɚɟɦɨɝɨ� ɩɨɬɨɤɚ� ɜ� ɫɢɥɭ 
ɫɭɛɴɟɤɬɢɜɧɵɯ� ɢ� ɨɛɴɟɤɬɢɜɧɵɯ� ɮɚɤɬɨɪɨɜ. Ʉ� ɫɭɛɴɟɤɬɢɜɧɵɦ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ 
ɧɟɭɞɨɛɧɨɟ�ɞɥɹ�ɩɚɫɫɚɠɢɪɨɜ�ɪɚɫɩɢɫɚɧɢɟ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ�ɩɨ�ɨɛɨɪɨɬɭ, ɤ 
ɨɛɴɟɤɬɢɜɧɵɦ – ɪɚɡɧɨɰɟɥɟɜɵɟ�ɩɨɟɡɞɤɢ�ɫ�ɧɟɫɨɜɩɚɞɚɸɳɢɦ�ɩɟɪɢɨɞɨɦ�ɜɨɡɜɪɚɬɚ 
ɩɚɫɫɚɠɢɪɨɜ. Ɋɚɫɫɟɢɜɚɧɢɟɦ� ɩɨɝɚɲɚɟɦɨɝɨ� ɧɚ� ɫɬɚɧɰɢɢ� ɇ� ɩɨɬɨɤɚ� ɦɨɠɟɬ� ɛɵɬɶ 
ɫɜɹɡɚɧɨ�ɫ�ɲɢɪɨɤɢɦ�ɩɨɥɢɝɨɧɨɦ�ɬɨɱɟɤ�ɧɚɡɧɚɱɟɧɢɹ�ɢɯ�ɩɨɟɡɞɨɤ, ɨɬɫɬɨɹɳɢɯ�ɧɚ 
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ɡɧɚɱɢɬɟɥɶɧɨɦ� ɪɚɫɫɬɨɹɧɢɢ� ɫ� ɭɞɨɛɧɨɣ� ɫɜɹɡɶɸ� ɞɨɫɬɚɜɤɢ� ɜ� ɩɭɧɤɬ� ɧɚɡɧɚɱɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ, ɧɨ�ɧɟɫɨɝɥɚɫɨɜɚɧɧɵɦ�ɝɪɚɮɢɤɨɦ�ɪɚɛɨɬɵ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɨɛɪɚɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ. Ɋɚɫɫɟɢɜɚɧɢɟ 
ɩɨɝɚɲɚɟɦɨɝɨ� ɩɨɬɨɤɚ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ� ɦɨɠɟɬ� ɛɵɬɶ ɤɪɢɬɢɱɧɵɦ� ɢ ɧɟɤɪɢɬɢɱ-
ɧɵɦ. ȿɫɥɢ� ɩɨɥɢɝɨɧ� ɪɚɫɫɟɢɜɚɧɢɹ� ɧɟɤɪɢɬɢɱɟɧ, ɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɩɨɬɨɤ  
ɩɨɪɨɠɞɟɧɢɹ�ɦɨɠɧɨ «ɫɨɛɪɚɬɶ», ɭɫɬɪɚɧɢɜ�ɞɟɣɫɬɜɢɟ�ɭɤɚɡɚɧɧɵɯ�ɜɵɲɟ�ɫɭɛɴɟɤ-
ɬɢɜɧɵɯ� ɩɪɢɱɢɧ. Ʉɪɢɬɢɱɧɵɣ� ɩɨɥɢɝɨɧ� ɪɚɫɫɟɢɜɚɧɢɹ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɡɧɚɱɢ-
ɬɟɥɶ�ɧɵɦɢ� ɪɚɡɦɟɪɚɦɢ (ɞɨ 10 ɤɦ� ɨɬ� ɫɬɚɧɰɢɢ� ɩɨɝɚɲɟɧɢɹ� ɩɨɬɨɤɚ), ɞɪɭɝɢɦɢ 
ɫɥɨɠɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ (ɛɨɥɨɬɢɫɬɚɹ, ɩɟɪɟɫɟɱɟɧɧɚɹ�ɢɥɢ�ɝɨɪɧɚɹ�ɦɟɫɬɧɨɫɬɢ, ɧɚ-
ɥɢɱɢɟ�ɩɚɪɨɦɧɵɯ�ɩɟɪɟɩɪɚɜ�ɢ� ɞɪ.). ɗɬɨ�ɬɚɤ�ɧɚɡɵɜɚɟɦɚɹ�ɩɪɨɛɥɟɦɚ�ɩɨɫɥɟɞɧɟɣ 
ɦɢɥɢ�ɜ�ɩɪɢɝɨɪɨɞɧɨɣ�ɢɧɬɟɪɩɪɟɬɚɰɢɢ. 

Ⱥɧɚɥɢɡ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɬɚɤɢɯ�ɭɱɚɫɬɤɚɯ�ɫ�ɩɨɬɟɪɟɣ�ɩɨɝɚɲɟɧɧɨ-
ɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ�ɩɪɢɱɢɧɚɦɢ�ɹɜɥɹɸɬɫɹ�ɫɭɛɴɟɤɬɢɜɧɵɟ�ɮɚɤɬɨɪɵ, ɚ, ɧɚɩɪɢɦɟɪ, 
ɞɟɣɫɬɜɢɟ�ɬɚɤɨɝɨ�ɮɚɤɬɨɪɚ, ɤɚɤ�ɤɪɢɬɢɱɧɨɫɬɶ�ɩɨɥɢɝɨɧɚ�ɪɚɫɫɟɢɜɚɧɢɹ, ɨɝɪɚɧɢɱɢ-
ɜɚɟɬɫɹ 5–10 % ɜɫɟɯ�ɫɥɭɱɚɟɜ�ɩɨɬɟɪɢ�ɩɨɬɨɤɚ. 

Ɍɪɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɜɚɪɢɚɧɬɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɛɪɚɬɧɨɝɨ� ɩɪɢɝɨɪɨɞɧɨɝɨ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɩɨ�ɫɬɚɧɰɢɢ�ɨɛɨɪɨɬɚ�ɇ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɧɚɡɵɜɚɬɶ�ɩɪɨɝɧɨɡɧɵɦɢ 
ɜɚɪɢɚɰɢɹɦɢ�Ⱥ, B ɢ�ɋ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɚɛɛɪɟɜɢɚɬɭɪɧɨ�ɉȼ�Ⱥ, ɉȼ�ȼ, ɉȼ�ɋ).  

ɉȼ�Ⱥ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɭɜɟɪɟɧɧɨɟ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ� ɫ�ɧɟɛɨɥɶɲɢɦ�ɪɚɡɦɚɯɨɦ 
ɜɚɪɢɚɰɢɢ�ɨɬɤɥɨɧɟɧɢɣ (ɪɢɫɭɧɨɤ 5). 

ɋɯɟɦɚ�ɉȼ�Ⱥ�ɚ) (ɫɦ. ɪɢɫɭɧɨɤ 5, ɚ) ɯɚɪɚɤɬɟɪɧɚ� ɞɥɹ� ɫɬɚɧɰɢɣ, ɪɚɫɩɨɥɚɝɚɟ-
ɦɵɯ�ɜ�ɧɟɛɨɥɶɲɢɯ�ɝɨɪɨɞɚɯ. ȼ�ɬɚɤɢɯ�ɫɥɭɱɚɹɯ�ɧɚ�ɭɱɚɫɬɤɟ�Ɇ�ɇ�ɫɮɨɪɦɢɪɨɜɵɜɚ-
ɟɬɫɹ�ɭɫɬɨɣɱɢɜɚɹ�ɫɟɝɦɟɧɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. 

ɇɚ�ɭɱɚɫɬɤɟ�Ɇ�ɇ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɢɧɬɟɧɫɢɜɧɨɟ�ɩɪɢɝɨɪɨɞɧɨɟ�ɞɜɢɠɟɧɢɟ, ɪɟ-
ɝɭɥɹɪɧɨɟ�ɩɨ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɢ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɩɨ�ɪɚɡɦɟɪɚɦ. ɋɬɚɬɢɫɬɢɤɚ�ɢɫɩɨɥ-
ɧɟɧɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɡɚ�ɩɨɫɥɟɞɧɢɟ 2–3 ɝɨɞɚ�ɝɚɪɚɧɬɢɪɭɟɬ�ɜɵɫɨɤɭɸ�ɧɚɞɟɠɧɨɫɬɶ 
ɩɪɨɝɧɨɡɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɧɚ�ɬɚɤɨɣ�ɠɟ�ɩɟɪɢɨɞ�ɭɩɪɟɠɞɟɧɢɹ. Ⱦɢɫɩɟɪɫɢɹ�ɩɨɬɨɤɚ 
ɦɢɧɢɦɚɥɶɧɚ�ɜ�ɬɚɤɨɣ�ɫɬɟɩɟɧɢ, ɱɬɨ�ɩɪɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɦɨɠɧɨ�ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɫɪɟɞɧɢɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɩɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɜɵɛɨɪɤɚɦ�ɢ�ɡɚɤɥɚ-
ɞɵɜɚɬɶ�ɢɯ�ɜ�ɩɪɨɝɧɨɡɧɵɟ�ɪɚɫɱɟɬɵ�ɩɨɬɪɟɛɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. Ⱦɢɚɝɪɚɦ-
ɦɵ�ɩɨ�ɦɨɳɧɨɫɬɢ�ɩɨɬɨɤɚ�ɧɚ�ɭɱɚɫɬɤɟ�ɨɛɪɚɳɟɧɢɹ�Ɇ�ɇ�ɩɪɚɤɬɢɱɟɫɤɢ�ɢɞɟɧɬɢɱɧɵ 
ɞɪɭɝ�ɞɪɭɝɭ�ɩɨ�ɚɧɚɥɨɝɢɱɧɵɦ�ɩɟɪɢɨɞɚɦ�ɫ�ɫɢɦɦɟɬɪɢɱɧɨ�ɜɵɪɚɠɟɧɧɵɦɢ�ɤɪɢɜɵ-
ɦɢ�ɩɨɝɚɲɟɧɢɹ�ɢ�ɡɚɪɨɠɞɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɩɨɬɨɤɨɜ. ɋɯɟɦɚ�ɉȼ�Ⱥ�ɚ) ɨɤɚ-
ɡɵɜɚɟɬɫɹ�ɜɟɫɶɦɚ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ�ɤ�ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ�ɩɟɪɟɜɨɡɤɚɦɢ. ɇɚɪɭɲɟɧɢɟ 
ɪɢɬɦɚ� ɞɜɢɠɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɧɚ� ɭɱɚɫɬɤɟ� ɩɪɢ� ɚɜɚɪɢɹɯ, ɢɫɤɥɸɱɢ-
ɬɟɥɶɧɵɯ�ɩɨɝɨɞɧɵɯ�ɢ�ɞɪɭɝɢɯ�ɮɨɪɫ�ɦɚɠɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ� ɜɵɡɵɜɚɟɬ�ɫɟɪɶɟɡɧɵɟ 
ɩɪɨɛɥɟɦɵ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ�ɢ�ɫɨɰɢɚɥɶɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ. ɉɨɷɬɨɦɭ�ɞɥɹ�ɩɨɞɨɛ-
ɧɵɯ�ɫɯɟɦ�ɫɥɟɞɭɟɬ�ɪɟɡɟɪɜɢɪɨɜɚɬɶ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɪɟɫɭɪɫɵ�ɞɥɹ�ɛɵɫɬɪɨɝɨ�ɪɟ-
ɲɟɧɢɹ�ɜɨɡɧɢɤɚɸɳɢɯ�ɤɪɢɬɢɱɟɫɤɢɯ�ɫɢɬɭɚɰɢɣ.  
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  ɚ)                ɛ) 
 
 
 
 
 
 
 
 
ɜ)                ɝ) 

 
 
 
 
 
 
 
 
ɞ)                 ɟ) 

 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɵ�ɩɨɝɚɲɟɧɢɹ�ɢ�ɡɚɪɨɠɞɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ 
ɩɨ�ɜɚɪɢɚɧɬɭ�ɉȼ�Ⱥ: ɚ – ɜɨɡɪɚɫɬɚɸɳɢɣ�ɩɨɬɨɤ�ɩɨ�ɭɱɚɫɬɤɭ�Ɇ�ɇ�ɢ�ɭɦɟɧɶɲɚɸɳɢɣɫɹ�ɜ�ɨɛɪɚɬɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ; ɛ – ɭɫɬɨɣɱɢɜɨ�ɛɨɥɶɲɨɣ�ɩɨɬɨɤ�ɩɨ�ɨɛɨɢɦ�ɧɚɩɪɚɜɥɟɧɢɹɦ; ɜ, ɝ – ɭɛɵɜɚɸɳɢɣ  
ɩɨɬɨɤ�ɧɚ�ɭɱɚɫɬɤɟ�Ɇ�ɇ�ɢ�ɜɨɡɪɚɫɬɚɸɳɢɣ�ɩɨ�ɭɱɚɫɬɤɭ�ɇ�Ɇ; ɞ – ɫɯɟɦɚ�ɫ�ɫɢɧɭɫɨɢɞɚɥɶɧɵɦɢ  

ɩɨɬɨɤɚɦɢ�ɩɨ�ɭɱɚɫɬɤɚɦ  Ɇ�ɇ�ɢ�ɇ�Ɇ; ɟ – ɧɟɫɢɦɦɟɬɪɢɱɧɵɟ�ɩɨɬɨɤɢ�ɩɨɝɚɲɟɧɢɹ�ɢ�ɡɚɪɨɠɞɟɧɢɹ 

Ⱦɥɹ�ɧɚɞɟɠɧɨɝɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɩɨɬɨɤɨɜ�ɩɨ�ɫɯɟɦɟ�ɉȼ�Ⱥ�ɚ) ɫɥɟɞɭɟɬ�ɨɩ-
ɪɟɞɟɥɹɬɶ�ɤɨɷɮɮɢɰɢɟɧɬ�ɪɨɫɬɚ�ɟɠɟɝɨɞɧɨɝɨ�ɩɨɬɨɤɚ. ɗɬɨɬ�ɤɨɷɮɮɢɰɢɟɧɬ�ɩɨɡɜɨ-
ɥɹɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɭɜɟɪɟɧɧɨ� ɨɩɪɟɞɟɥɹɬɶ� ɨɫɧɨɜɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɩɪɢɝɨɪɨɞɧɨɝɨ 
ɩɨɬɨɤɚ�ɧɚ�ɩɟɪɫɩɟɤɬɢɜɭ. ɉɪɢ�ɷɬɨɦ� ɟɫɬɶ�ɨɫɧɨɜɚɧɢɹ� ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ�ɤɨɷɮɮɢ-
ɰɢɟɧɬ� ɪɨɫɬɚ� ɹɜɥɹɟɬɫɹ� ɤɨɧɫɬɚɧɬɨɣ, ɨɩɪɟɞɟɥɹɸɳɟɣ� ɪɚɡɜɢɬɢɟ� ɩɪɨɰɟɫɫɨɜ� ɧɚ 
ɞɚɧɧɨɦ� ɭɱɚɫɬɤɟ� ɦɟɠɞɭ� ɫɬɚɧɰɢɹɦɢ� ɨɛɨɪɨɬɚ� Ɇ� ɢ� ɇ� ɜ� ɬɟɱɟɧɢɟ� ɞɥɢɬɟɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ�ɩɪɢ�ɭɫɬɨɣɱɢɜɨɦ�ɞɟɣɫɬɜɢɢ�ɪɚɡɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ. 

ɋɯɟɦɚ�ɉȼ�Ⱥ�ɛ) (ɫɦ. ɪɢɫɭɧɨɤ 5, ɛ) ɬɢɩɢɱɧɚ� ɞɥɹ� ɤɪɭɩɧɵɯ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɫɬɚɧɰɢɣ�ɫ�ɪɚɡɜɢɬɨɣ�ɝɨɪɨɞɫɤɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�ɢ�ɜɵɫɨɤɨɣ�ɩɥɨɬɧɨɫɬɶɸ�ɧɚ-
ɫɟɥɟɧɢɹ�ɜ�ɩɪɢɝɨɪɨɞɚɯ. Ⱦɚɧɧɚɹ�ɫɯɟɦɚ�ɬɚɤɠɟ�ɤɜɚɥɢɮɢɰɢɪɭɟɬɫɹ�ɤɚɤ�ɭɫɬɨɣɱɢɜɚɹ 
ɫɟɝɦɟɧɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɫɨ�ɫɥɚɛɨɣ�ɜɚɪɢɚɰɢɟɣ�ɡɧɚɱɟɧɢɣ�ɩɨɬɨɤɚ�ɜ�ɨɞɧɨɮɚɡɨɜɵɯ 
�ɩɨɜɬɨɪɹɸɳɢɯɫɹ) ɬɨɱɤɚɯ. ɉɨɬɨɤ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫɫɚɠɢɪɨɜ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ 
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ɢɡɦɟɧɹɟɬɫɹ�ɧɚ�ɜɫɟɣ�ɞɥɢɧɟ�ɭɱɚɫɬɤɚ�Ɇ�ɇ, ɚ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɫɪɟɞɧɟɝɨ�ɡɧɚɱɟɧɢɹ – 
ɦɟɧɟɟ 5 %. ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɉȼ�Ⱥ�ɛ) ɜɟɫɶɦɚ�ɛɥɢɡɤɚ�ɩɨ�ɯɚɪɚɤ-
ɬɟɪɭ� ɤ� ɩɪɟɞɵɞɭɳɟɣ� ɫɯɟɦɟ� ɉȼ�Ⱥ�ɚ), ɧɨ� ɦɟɧɟɟ� ɩɨɞɜɟɪɠɟɧɚ� ɭɫɬɨɣɱɢɜɵɦ (ɚ 
ɡɧɚɱɢɬ, ɥɟɝɤɨ�ɩɪɨɝɧɨɡɢɪɭɟɦɵɦ) ɢɡɦɟɧɟɧɢɹɦ�ɧɚ�ɩɟɪɫɩɟɤɬɢɜɭ.  

Ɍɚɤ�ɤɚɤ�ɫɬɚɧɰɢɢ�Ɇ�ɢ�ɇ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɜ�ɤɪɭɩɧɟɣɲɢɯ�ɝɨɪɨɞɚɯ�ɫ�ɜɵɫɨɤɨɣ 
ɩɥɨɬɧɨɫɬɶɸ�ɧɚɫɟɥɟɧɢɹ�ɧɚ�ɭɱɚɫɬɤɟ�ɫɥɟɞɨɜɚɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ, ɬɨ�ɷɬɨɬ 
ɮɚɤɬ� ɫɚɦ� ɩɨ� ɫɟɛɟ� ɹɜɥɹɟɬɫɹ� ɫɞɟɪɠɢɜɚɸɳɢɦ� ɞɚɥɶɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɦɢɝɪɚ-
ɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ. 

Ȼɨɥɟɟ� ɬɨɝɨ, ɧɚɥɢɱɢɟ� ɧɟɤɨɬɨɪɨɝɨ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɨɝɨ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɧɚ� ɭɱɚɫɬɤɟ� Ɇ�ɇ� ɞɥɹ� ɉȼ�Ⱥ�Ȼ) ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɛɥɢɠɚɣɲɭɸ 
ɩɟɪɫɩɟɤɬɢɜɭ� ɟɝɨ� ɫɧɢɠɟɧɢɹ (ɪɟɝɪɟɫɫɢɜɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɩɨ� ɭɫɥɨɜɢɸ� ɧɚɫɵɳɟ-
ɧɢɹ). ɂɡ� ɷɬɨɣ� ɫɯɟɦɵ� ɜɨɡɦɨɠɧɵ� ɧɟɤɨɬɨɪɵɟ� ɩɨɞɫɯɟɦɵ� ɫ� ɧɟɫɢɦɦɟɬɪɢɱɧɵɦɢ 
ɩɨɞɨɛɥɚɫɬɹɦɢ�ɞɢɚɝɪɚɦɦɵ�ɩɨɬɨɤɨɜ (ɪɢɫɭɧɨɤ 6). 
ɚ)      ɛ)  

 
 
 
 
 

Ɋɢɫɭɧɨɤ 6 – ɇɟɫɢɦɦɟɬɪɢɱɧɵɟ�ɩɨɞɨɛɥɚɫɬɢ�ɞɢɚɝɪɚɦɦɵ�ɉȼ�Ⱥ�ɛ)-ɫɯɟɦɵ: 
ɚ – ɉ�Ɇ�ɇ) > ɉ�ɇ�Ɇ); ɛ�í�ɉ�Ɇ�ɇ) < ɉ�ɇ�Ɇ) 

ɇɟɫɢɦɦɟɬɪɢɱɧɵɦɢ�ɹɜɥɹɸɬɫɹ�ɬɚɤɢɟ�ɫɯɟɦɵ, ɝɞɟ 

Ɇ)-�ɇ

ɇ)-�Ɇ

ɉ
ɉ > 1,5 ɢ 

Ɇ)-�ɇ

ɇ)-�Ɇ

ɉ
ɉ < 0,5. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɡɭɱɟɧɢɟ� ɫɨɨɬɧɨɲɟɧɢɹ� ɩɪɹɦɨɝɨ� ɢ� ɨɛɪɚɬɧɨɝɨ� ɩɨɬɨɤɨɜ 
ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ�ɩɨɡɜɨɥɹɟɬ�ɜɵɞɟɥɢɬɶ�ɬɪɢ�ɨɫɧɨɜɧɵɯ�ɞɢɚɩɚɡɨɧɚ (ɪɢ-
ɫɭɧɨɤ 7). 

 
Ɋɢɫɭɧɨɤ 7 – Ⱦɢɚɩɚɡɨɧɵ�ɫɨɨɬɧɨɲɟɧɢɣ�ɩɨɬɨɤɨɜ�ɩɨ�ɫɯɟɦɟ�ɉȼ�Ⱥ�ɛ) 

 
ɋɢɦɦɟɬɪɢɱɧɚɹ� ɩɨɞɨɛɥɚɫɬɶ� ɨɩɪɟɞɟɥɹɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɲɢɪɨɤɢɣ� ɞɢɚɩɚɡɨɧ 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ�ɩɨɬɨɤɨɜ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ, ɤɨɬɨɪɵɟ�ɬɪɟɛɭɟɬɫɹ�ɛɨɥɟɟ 
ɝɥɭɛɨɤɨ� ɢɡɭɱɢɬɶ� ɢ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ� ɢɯ� ɩɨ� ɞɪɭɝɢɦ� ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɦ 
ɩɪɢɡɧɚɤɚɦ. 

ɋɯɟɦɚ�ɉȼ�Ⱥ�ɜ) ɩɪɟɞɩɨɥɚɝɚɟɬ�ɧɚɥɢɱɢɟ�ɧɟɤɨɬɨɪɵɯ�ɭɫɬɨɣɱɢɜɵɯ�ɧɚɱɚɥɶɧɵɯ 
ɢ� ɤɨɧɟɱɧɵɯ (ɫɨɪɚɡɦɟɪɧɵɯ� ɩɨ� ɜɟɥɢɱɢɧɟ) ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɬɨɤɨɜ, ɢɡɦɟɧɹɸ-
ɳɢɯɫɹ�ɧɚ�ɭɱɚɫɬɤɟ�ɩɨ�ɤɪɢɜɵɦ�ɫ�ɷɤɫɬɪɟɦɭɦɨɦ. ɉɪɢ�ɷɬɨɦ�ɩɨɬɨɤɢ�ɧɚ�ɫɬɚɧɰɢɹɯ 
Ɇ�ɢ�ɇ�ɫɨɫɬɚɜɥɹɸɬ 40í50 % ɨɬ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɜɟɥɢɱɢɧɵ�ɧɚ�ɭɱɚɫɬɤɟ. ɗɬɨ�ɫɯɟ-
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ɦɚ� ɫ� ɜɵɪɚɠɟɧɧɵɦ� ɫɢɦɦɟɬɪɢɱɧɵɦ� ɯɚɪɚɤɬɟɪɨɦ� ɞɜɭɯ� ɩɨɞɨɛɥɚɫɬɟɣ� ɢ� ɜɚɪɢɚ-
ɰɢɹɦɢ, ɨɩɢɫɚɧɧɵɦɢ�ɞɥɹ�ɩɪɟɞɵɞɭɳɟɣ�ɫɯɟɦɵ. 

ɋɯɟɦɚ�ɉȼ�Ⱥ�ɝ) ɪɚɫɫɦɚɬɪɢɜɚɟɬ�ɫɢɦɦɟɬɪɢɱɧɵɟ�ɩɨɞɨɛɥɚɫɬɢ�ɫ�ɜɵɫɨɤɢɦ�ɧɚ-
ɱɚɥɶɧɵɦ (ɩɨ� ɫɬɚɧɰɢɢ� ɇ) ɢ� ɧɢɡɤɢɦ� ɤɨɧɟɱɧɵɦ (ɩɨ� ɫɬɚɧɰɢɢ� ɇ) ɩɨɬɨɤɚɦɢ� ɜ 
ɩɪɹɦɨɦ�ɨɛɪɚɳɟɧɢɢ�ɢ�ɫ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ�ɫɢɬɭɚɰɢɟɣ�ɜ�ɨɛɪɚɬɧɨɦ. ɋɢɦɦɟɬɪɢɹ 
ɫɨɛɥɸɞɚɟɬɫɹ� ɜ� ɪɚɦɤɚɯ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɪɚɧɟɟ� ɤɚɧɨɧɨɜ� ɢ� ɩɨɬɨɤɚɦɢ  ɩɟɪɟɞ 
ɫɬɚɧɰɢɟɣ�ɇ�ɢ�ɫɪɚɡɭ�ɡɚ�ɧɟɣ�ɩɪɢ�ɉmin = (0,03…0,05) M H

maxɉ �  . 
ɋɯɟɦɚ�ɉȼ�Ⱥ�ɞ) ɨɩɪɟɞɟɥɹɟɬ� ɫɢɧɭɫɨɢɞɧɵɣ� ɯɚɪɚɤɬɟɪ� ɤɪɢɜɨɣ� ɩɚɫɫɚɠɢɪɫɤɢɯ 

ɩɨɬɨɤɨɜ� ɞɜɭɯ� ɩɨɞɨɛɥɚɫɬɟɣ� ɞɢɚɝɪɚɦɦɵ. ɍɫɬɨɣɱɢɜɨɫɬɶ� ɢ� ɩɨɜɬɨɪɹɟɦɨɫɬɶ� ɷɬɨɣ 
ɤɪɢɜɨɣ�ɹɜɥɹɟɬɫɹ�ɟɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. Ⱦɢɫɩɟɪɫɢɹ�ɨɫɧɨɜɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɬɚɤɠɟ 
ɭɤɥɚɞɵɜɚɟɬɫɹ�ɜ�ɪɚɦɤɢ�ɨɝɪɚɧɢɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ�ɩɪɢ�ɨɩɢɫɚɧɢɢ�ɫɯɟɦ�ɉȼ�Ⱥ�ɚ) ɢ 
ɉȼ�Ⱥ�ɛ). 

ɇɚɢɛɨɥɟɟ�ɨɛɳɟɣ�ɢ�ɬɪɭɞɧɨ�ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ�ɫɯɟɦɨɣ�ɹɜɥɹɟɬɫɹ�ɜɚɪɢɚɧɬ�ɫ�ɚɫ-
ɫɢɦɟɬɪɢɱɧɵɦ�ɯɚɪɚɤɬɟɪɨɦ�ɞɜɭɯ�ɩɨɞɨɛɥɚɫɬɟɣ (ɉȼ�Ⱥ�ɟ)). Ⱥɫɫɨɰɢɚɰɢɢ�ɜɢɡɭɚɥɶ-
ɧɨɣ�ɫɢɦɦɟɬɪɢɢ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɢ (ɩɨɜɬɨɪɹɟɦɨɫɬɢ) ɩɨɬɨɤɚ, ɤɚɤ�ɩɨɤɚɡɵɜɚɟɬ�ɚɧɚ-
ɥɢɡ, ɹɜɥɹɸɬɫɹ�ɩɪɚɜɢɥɶɧɵɦɢ. ɇɟɩɟɪɢɨɞɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ�ɤɪɢɜɨɣ�ɉ�Ɇ�ɇ)íɉ�ɇ�Ɇ) 
ɨɞɧɨɡɧɚɱɧɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɜɵɫɨɤɭɸ� ɞɢɫɩɟɪɫɢɸ� ɩɨɬɨɤɚ� ɜɨ� ɜɪɟɦɟɧɢ� ɢ� ɫɥɚɛɭɸ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶ�ɟɝɨ�ɩɪɨɹɜɥɟɧɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ�ɚɜɬɨɪɚ�ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɫɬɟ-
ɩɟɧɶ�ɚɫɢɦɦɟɬɪɢɢ�ɩɨɞɨɛɥɚɫɬɟɣ�ɞɢɚɝɪɚɦɦɵ�ɩɨɬɨɤɨɜ�ɨɩɪɟɞɟɥɹɟɬ�ɫɬɟɩɟɧɶ�ɧɟɬɨɱ-
ɧɨɫɬɢ� ɩɪɨɝɧɨɡɚ� ɜɟɥɢɱɢɧɵ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɧɚ� ɢɫɫɥɟɞɭɟɦɨɦ  
ɭɱɚɫɬɤɟ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ� ɨɛɪɚɳɟɧɢɹ� ɩɨ 12-ɱɚɫɨɜɵɦ (ɢɥɢ 8-ɱɚɫɨɜɵɦ) ɢɧɬɟɪɜɚɥɚɦ 
ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɩɨɞɜɨɡɚ�ɢɥɢ�ɜɵɜɨɡɚ�ɪɚɛɨɱɢɯ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɣ�ɡɨɧɵ.  Ɍɚɤ�ɤɚɤ�ɜɪɟɦɹ�ɧɚɱɚɥɚ�ɢ�ɨɤɨɧɱɚɧɢɹ�ɪɚɛɨɱɢɯ�ɫɦɟɧ,  ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɨɫɬɨɹɧɧɨ (8:00, 17:00, 20:00), ɬɨ� ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ 
ɩɨɟɡɞɨɜ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɪɢɬɦɢɱɧɵɦ, ɢ� ɫɬɚɧɨɜɢɬɫɹ� ɜɨɡɦɨɠɧɨɣ 
ɩɟɪɟɜɨɡɤɚ� ɩɚɫɫɚɠɢɪɨɜ� ɩɨ� ɬɜɟɪɞɨɦɭ� ɝɪɚɮɢɤɭ� ɫɨɝɥɚɫɧɨ� ɫɯɟɦɚɦ, ɨɩɢɫɚɧɧɵɦ 
ɪɚɧɟɟ. 

Ɏɢɤɫɢɪɨɜɚɧɧɵɣ� ɝɪɚɮɢɤ� ɩɪɢɛɵɬɢɹ�ɢ� ɨɬɩɪɚɜɥɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨ�ɩɟɪɢɨɞɚɦ 8 + t1 + t2�ɢ 12 + t1 + t2, ɝɞɟ t1, t2�í�ɜɪɟɦɟɧɚ, ɧɟ-
ɨɛɯɨɞɢɦɵɟ�ɪɚɛɨɱɢɦ�ɞɥɹ� ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ� ɩɪɢɛɵɬɢɹ�ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹ� ɨɬ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ, ɢ� ɨɛɪɚɬɧɨ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɫɦɟɧɵ – ɨɬ� ɩɪɟɞɩɪɢ-
ɹɬɢɹ�ɤ�ɫɬɚɧɰɢɢ. ɗɬɢ�ɜɪɟɦɟɧɚ�ɧɚɡɵɜɚɸɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ, ɢɥɢ ɩɥɸɫɨɜɵɦɢ 
ɤ� ɢɧɬɟɪɜɚɥɚɦ� ɩɨɫɬɭɩɥɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɨɫɬɚɧɨɜɨɱ-
ɧɵɟ�ɩɭɧɤɬɵ�ɢ�ɤɨɧɟɱɧɭɸ�ɫɬɚɧɰɢɸ�ɭɱɚɫɬɤɚ. Ⱥɧɚɥɢɡ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɧɟɨɛɟɫ-
ɩɟɱɟɧɢɟ�ɩɥɸɫɨɜɵɦ�ɜɪɟɦɟɧɟɦ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɬɟɪɟ�ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɩɪɢɝɨɪɨɞɧɨ-
ɝɨ�ɩɨɬɨɤɚ. 

Ɋɚɫɱɟɬ�ɜɪɟɦɟɧɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ�ɫ�ɧɚɱɚɥɶɧɨɣ�ɫɬɚɧɰɢɢ 
ɞɨɥɠɟɧ�ɭɱɢɬɵɜɚɬɶ�ɤɪɨɦɟ�ɨɛɳɟɝɨ�ɜɪɟɦɟɧɢ�ɯɨɞɚ�ɩɨ�ɭɱɚɫɬɤɭ tx�ɤɨɥɢɱɟɫɬɜɨ�ɨɫ-
ɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ nɨɫɬ. ɉɪɟɞɥɚɝɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɥɟɞɭɸɳɭɸ�ɦɟɬɨɞɢɤɭ 
ɨɰɟɧɤɢ�ɜɪɟɦɟɧ�ɭɩɪɟɠɞɟɧɢɹ t1 ɢ t2�ɫɨɝɥɚɫɧɨ�ɪɚɫɱɟɬɧɨɣ�ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 8 – Ɋɚɫɱɟɬɧɚɹ�ɫɯɟɦɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɥɸɫɨɜɨɝɨ�ɜɪɟɦɟɧɢ 

Ɋɚɛɨɬɧɢɤɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɞɨɥɠɧɵ� ɧɚɱɢɧɚɬɶ (ɡɚɤɚɧɱɢɜɚɬɶ) ɪɚɛɨɬɭ� ɜ 8:00 
(20:00), ɧɨ�ɩɪɢ�ɷɬɨɦ�ɨɩɪɟɞɟɥɟɧɧɨɟ�ɜɪɟɦɹ tj�ɞɨɥɠɧɨ�ɡɚɤɥɚɞɵɜɚɬɶɫɹ�ɞɥɹ�ɞɨɫ-
ɬɢɠɟɧɢɹ�ɷɬɢɦɢ�ɪɚɛɨɱɢɦɢ j�ɝɨ�ɨɫɬɚɧɨɜɨɱɧɨɝɨ�ɩɭɧɤɬɚ. ȿɫɥɢ�ɜɪɟɦɹ tj í 1 > tj, ɬɨ 
ɫɥɟɞɭɟɬ�ɜɵɛɢɪɚɬɶ�ɛɨɥɶɲɟɟ�ɢɡ�ɧɢɯ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜɪɟɦɹ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɪɢ-
ɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ�ɫɨ�ɫɬɚɧɰɢɢ�Ɇ�ɞɥɹ�ɞɨɫɬɚɜɤɢ�ɪɚɛɨɱɢɯ�ɧɚ�ɫɦɟɧɭ�ɤ 8:00 ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ�ɤɚɤ  

tM = 8 – tx – max{tj}. 
ɉɪɢ�ɷɬɨɦ�ɨɬɞɟɥɶɧɵɟ�ɜɪɟɦɟɧɚ tj�ɩɨ�ɜɫɟɦ�ɨɫɬɚɧɨɜɨɱɧɵɦ�ɩɭɧɤɬɚɦ�ɢ�ɫɬɚɧɰɢ-

ɹɦ�Ɇ�ɢ�ɇ�ɞɨɥɠɧɵ�ɭɤɚɡɵɜɚɬɶ�ɧɚ�ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɟ�ɞɥɹ�ɨɬɞɟɥɶɧɵɯ�ɝɪɭɩɩ�ɪɚ-
ɛɨɱɢɯ�ɡɨɧ. ȿɫɥɢ�ɩɨ�ɧɟɤɨɬɨɪɨɦɭ (jíp)-ɦɭ�ɨɫɬɚɧɨɜɨɱɧɨɦɭ�ɩɭɧɤɬɭ�ɢɦɟɸɬɫɹ�ɧɟ-
ɫɤɨɥɶɤɨ� ɜɪɟɦɟɧ tj� í p(1) =  0,1  ɱ, tj� í p(2) =  0,4  ɱ,  tj í p(3) =  3  ɱ� ɞɥɹ� ɝɪɭɩɩ� ɢɡ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ g1 = 144 ɱɟɥ., g2 = 32 ɱɟɥ., g3 = 3 ɱɟɥ., ɬɨ�ɨɯɜɚɬ�ɜɫɟɯ�ɩɨɬɟɧɰɢ-
ɚɥɶɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ�ɞɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɢɯ�ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ�ɩɪɢɛɵɬɢɹ�ɧɚ�ɪɚɛɨɬɭ 
ɩɨɬɪɟɛɭɟɬ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ�ɫɨ�ɫɬɚɧɰɢɢ�Ɇ�ɜ (8 – 3 – tx) ɱɚ-
ɫɨɜ� ɭɬɪɚ, ɱɬɨ� ɨɤɚɡɵɜɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɧɟɩɪɢɟɦɥɟɦɨ� ɞɥɹ� ɨɫɬɚɥɶɧɵɯ� ɝɪɭɩɩ 
ɩɚɫɫɚɠɢɪɨɜ. ɉɨɷɬɨɦɭ�ɨɛɳɢɣ�ɩɨɞɯɨɞ�ɫɜɹɡɚɧ�ɫ�ɬɚɤɢɦ�ɜɵɛɨɪɨɦ  

tM = 8 – tx – max{tj} + ǻt, 
ɝɞɟ  ǻt – ɩɨɝɚɲɚɟɦɵɣ�ɷɤɜɢɜɚɥɟɧɬ�ɜɪɟɦɟɧɢ, ɩɪɢɜɨɞɹɳɢɣ�ɤ�ɩɨɬɟɪɟ�ǻN�ɩɚɫɫɚ-

ɠɢɪɨɜ.  
ɂɡ�ɜɫɟɯ�ɫɟɝɦɟɧɬɧɵɯ�ɝɪɭɩɩ�ɫɥɟɞɭɟɬ�ɜɵɛɢɪɚɬɶ�ɬɚɤɢɟ gi, ɱɬɨ 

,maxȟ1¦  on
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j

j
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ɝɞɟ� ȟi – ɤɨɷɮɮɢɰɢɟɧɬ� ɝɪɭɩɩɨɜɨɝɨ�ɩɪɟɞɩɨɱɬɟɧɢɹ� ɫɟɝɦɟɧɬɚ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟ-
ɪɟɜɨɡɨɤ.  ɉɪɢɱɟɦ –1  <  ȟi <  1,  ɬɚɤ�ɤɚɤ�ɩɨɩɵɬɤɚ� ɨɛɫɥɭɠɢɜɚɧɢɹ�ɦɟɥɤɢɯ�ɝɪɭɩɩ 
�ɧɚɩɪɢɦɟɪ, g3 = 3 ɱɟɥ.) ɫ�ɛɨɥɶɲɢɦ�ɩɥɸɫɨɜɵɦ�ɜɪɟɦɟɧɟɦ (tj�í p(3) = 3 ɱ) ɩɪɢɜɟ-
ɞɟɬ�ɤ�ɩɨɬɟɪɟ�ɧɚɦɧɨɝɨ�ɛɨɥɶɲɟɝɨ,  ɱɟɦ g3 =  3 ɱɟɥ.  ɩɨɬɨɤɚ.  Ⱦɥɹ�ɬɚɤɢɯ�ɫɥɭɱɚɟɜ  
ȟi < 0. ɋ�ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ, ɩɨɝɚɲɚɟɦɵɣ�ɷɤɜɢɜɚɥɟɧɬ� ɜɪɟɦɟɧɢ�ǻt� ɩɪɢɜɨɞɢɬ� ɤ 
ɩɨɬɟɪɟ�ɩɨɬɨɤɚ�ǻN, ɧɨ�ɫɨɯɪɚɧɟɧɢɸ�ɩɨɬɨɤɚ�ǻNk, ɤɨɬɨɪɵɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɨɬɟɪɹɧ 
ɩɪɢ�ɩɨɩɵɬɤɟ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɨɬɨɤɚ�ǻN, ɩɪɢ�ɷɬɨɦ  ǻNk >> ǻN. ɉɨɷɬɨɦɭ�ɦɨɠ-
ɧɨ�ɫɱɢɬɚɬɶ, ɱɬɨ�ȟi > 0 ɞɥɹ�ɬɚɤɢɯ�ɫɥɭɱɚɟɜ, ɤɚɤ�ǻN > ǻNk (ɪɢɫɭɧɨɤ 9). 

Ⱦɥɹ� ɡɨɧɵ [ ɩɪɟɞ ɩɪɟɞ,kN N' ' ] ɩɪɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ� ɫɨɩɨɫɬɚɜɥɹɟɦɵɯ�ɜɟɥɢɱɢ-
ɧɚɯ�ɫɥɟɞɭɟɬ�ɨɠɢɞɚɬɶ�ɩɨɬɟɪɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɩɨɬɨɤɨɜ�ɫ�ȟi�ĺ 0. Ⱦɚɧɧɚɹ�ɡɨ-
ɧɚ�ɧɚɡɵɜɚɟɬɫɹ�ɤɪɢɬɢɱɟɫɤɨɣ� ɨɛɥɚɫɬɶɸ�ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɨɨɬɧɨɲɟɧɢɣ� ɫɨɯɪɚ-
ɧɹɟɦɨɝɨ�ɢ�ɬɟɪɹɟɦɨɝɨ�ɩɨɬɨɤɨɜ. 
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Ɋɢɫɭɧɨɤ 9 – Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɝɪɭɩɩɨɜɨɝɨ�ɩɪɟɞɩɨɫɬɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ�ɨɬ�ɫɨɨɬɧɨɲɟɧɢɹ�ɩɨɬɨɤɨɜ�ǻN�ɢ�ǻNk 

ȼ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ�ɜɵɪɚɠɟɧɢɢ   
ɩɪɟɞN' < 0,03ǻN, ɩɪɟɞ

kN' < 0,03ǻNk. 
Ɋɚɡɦɟɪ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ, ɧɟ-

ɨɛɯɨɞɢɦɨɝɨ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ 
ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɚ�ɩɨ�ɨɛɨɪɨɬɭ, ɧɚ-
ɡɵɜɚɟɬɫɹ ɪɚɫɱɟɬɧɵɦ� ɩɨɬɨɤɨɦ� ɩɨ 
ɡɚɪɨɠɞɟɧɢɸ, ɚ� ɜ� ɨɛɪɚɬɧɨɦ� ɧɚɩɪɚɜ-
ɥɟɧɢɢ – ɪɚɫɱɟɬɧɵɦ� ɨɛɪɚɬɧɵɦ� ɩɨ-
ɬɨɤɨɦ. ɇɚɤɨɩɥɟɧɢɟ� ɨɛɪɚɬɧɨɝɨ� ɩɨ-
ɬɨɤɚ� ɛɨɥɟɟ 12 ɱɚɫɨɜ� ɭɤɚɡɵɜɚɟɬ� ɧɚ 
ɞɪɭɝɢɟ� ɩɪɢɱɢɧɵ� ɟɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɪɚɡ-
ɦɵɬɨɫɬɶɸ� ɫɜɨɢɯ� ɡɧɚɱɟɧɢɣ. Ɉɬɫɭɬ-
ɫɬɜɢɟ�ɜɵɪɚɠɟɧɧɵɯ�ɪɚɛɨɱɢɯ�ɩɨɟɡɞɨɤ 
ɧɚ� ɭɱɚɫɬɤɟ� Ɇ�ɇ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɥɨɠ-
ɧɨɦɭ� ɝɪɚɮɢɤɭ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɩɨ�ɨɬɞɟɥɶɧɵɦ�ɨɫɬɚ-
ɧɨɜɨɱɧɵɦ�ɩɭɧɤɬɚɦ. ɇɚ�ɭɱɚɫɬɤɚɯ� ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦ�ɫɟɝɦɟɧɬɨɦ�ɪɚɛɨɱɢɯ�ɩɨɟɡɞɨɤ (tɧ�� 12  ɱ)  ɩɨɜɵɲɚɟɬɫɹ�ɪɨɥɶ�ɧɚ-
ɱɚɥɶɧɨɣ�ɢ�ɤɨɧɟɱɧɨɣ�ɫɬɚɧɰɢɣ. Ɉɧɢ�ɨɤɚɡɵɜɚɸɬ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɞɢ-
ɧɚɦɢɤɭ�ɢɡɦɟɧɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɩɨ�ɜɫɟɦɭ� ɭɱɚɫɬɤɭ, ɹɜɥɹɹɫɶ� ɥɢɛɨ� ɤɪɭɩ-
ɧɵɦɢ� ɝɨɪɨɞɚɦɢ (ɨɩɨɪɧɵɦɢ� ɩɭɧɤɬɚɦɢ� ɡɚɪɨɠɞɟɧɢɹ), ɥɢɛɨ� ɤɪɭɩɧɵɦɢ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ� ɰɟɧɬɪɚɦɢ (ɨɩɨɪɧɵɦɢ� ɩɭɧɤɬɚɦɢ� ɩɨɝɚɲɟɧɢɹ). ɗɬɢ� ɤɥɸɱɟ-
ɜɵɟ�ɬɨɱɤɢ�ɜɵɫɬɪɚɢɜɚɸɬ�ɜɟɤɬɨɪ, ɤɨɬɨɪɵɣ�ɫɬɚɧɨɜɢɬɫɹ�ɨɫɧɨɜɨɣ�ɞɥɹ�ɩɪɨɝɧɨɡɢ-
ɪɨɜɚɧɢɹ� ɜɟɥɢɱɢɧ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɩɨɞɨɛɧɵɯ� ɚɝɥɨɦɟɪɚɬɢɜ-
ɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ. ɗɤɫɩɟɪɬɧɚɹ� ɨɰɟɧɤɚ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɩɪɨɠɢɜɚɸɳɢɯ� ɢ 
ɪɚɛɨɬɚɸɳɢɯ�ɧɚ�ɭɱɚɫɬɤɟ�ɬɹɝɨɬɟɧɢɹ�ɫ tɧ�� 12 ɱ�ɫɨɫɬɚɜɥɹɟɬ  1 ɦɥɧ�ɱɟɥ. ɫ�ɭɱɟɬɨɦ 
ɧɚɫɟɥɟɧɢɹ�ɧɚɱɚɥɶɧɨɝɨ�ɢ�ɤɨɧɟɱɧɨɝɨ�ɩɭɧɤɬɨɜ.  

ɉɪɢ� ɧɚɤɨɩɥɟɧɢɢ� ɧɚ� ɩɪɢɝɨɪɨɞɧɵɣ� ɩɨɬɨɤ� ɭɱɚɫɬɤɚ�Ɇ�ɇ� ɫ tɧ >  12  ɱ� ɩɥɨɬ-
ɧɨɫɬɶ�ɩɪɨɠɢɜɚɸɳɢɯ�ɜ�ɬɚɤɢɯ�ɡɨɧɚɯ�ɡɚɦɟɬɧɨ�ɧɢɠɟ, ɚ�ɨɛɳɟɟ�ɢɯ�ɱɢɫɥɨ�ɜ�ɫɨɩɨ-
ɫɬɚɜɢɦɵɯ�ɫɯɟɦɚɯ�ɧɟ�ɩɪɟɜɵɲɚɟɬ 500 ɬɵɫ. ɱɟɥ. ɋɬɪɭɤɬɭɪɧɨ�ɩɪɢɝɨɪɨɞɧɵɣ�ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤ�ɬɚɤɠɟ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɜ�ɷɬɢɯ�ɡɨɧɚɯ. ɋɟɝɦɟɧɬ�ɪɚɛɨɱɢɯ 
ɩɨɟɡɞɨɤ�ɧɟ�ɜɵɪɚɠɟɧ�ɢ�ɫɨɫɬɚɜɥɹɟɬ�ɦɟɧɟɟ 20–25 % ɨɬ�ɨɛɳɟɝɨ�ɨɛɴɟɦɚ�ɩɪɢɝɨ-
ɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɭɱɚɫɬɤɟ. ȼ�ɨɫɧɨɜɧɨɦ�ɩɪɟɨɛɥɚɞɚɸɬ�ɞɚɱɧɵɟ�ɩɨɟɡɞɤɢ, ɬɭ-
ɪɵ�ɜɵɯɨɞɧɨɝɨ�ɞɧɹ, ɬɭɪɢɫɬɢɱɟɫɤɢɟ�ɜɨɹɠɢ. ɏɚɪɚɤɬɟɪɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɬɚɤɢɯ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɹɜɥɹɟɬɫɹ� ɧɚɥɢɱɢɟ� ɩɢɤɨɜɵɯ� ɧɚɝɪɭɡɨɤ� ɡɚ 1–2 ɞɧɹ� ɫ� ɩɟɪɟ-
ɜɨɡɤɨɣ� ɞɨ 50–70 % ɜɫɟɯ� ɧɟɞɟɥɶɧɵɯ� ɩɟɪɟɜɨɡɨɤ. ɉɪɢɱɟɦ� ɫɥɟɞɭɸɳɚɹ� ɧɟɞɟɥɹ 
ɫɭɳɟɫɬɜɟɧɧɨ� ɨɬɥɢɱɚɟɬɫɹ� ɩɨ� ɞɢɧɚɦɢɤɟ� ɫ� ɹɜɧɵɦ� ɨɬɫɭɬɫɬɜɢɟɦ «ɩɢɤɨɜ» ɩɪɨ-
ɲɥɨɣ� ɧɚɝɪɭɡɤɢ. ɑɟɦ� ɜɵɲɟ� ɟɞɢɧɢɱɧɵɣ� ɜɫɩɥɟɫɤ, ɬɟɦ� ɨɤɚɡɵɜɚɟɬɫɹ� ɛɨɥɶɲɢɣ 
ɜɪɟɦɟɧɧyɣ�ɩɟɪɢɨɞ�ɫɩɚɞɚ.  
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Ɍɟɦ� ɧɟ� ɦɟɧɟɟ� ɞɚɠɟ� ɜ� ɬɚɤɨɦ� ɪɟɠɢɦɟ� ɪɚɛɨɬɵ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɭɱɚɫɬɤɚ� ɜɨɡ-
ɦɨɠɧɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɜɟɥɢɱɢɧɵ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ. ɂɡɭɱɟɧɢɟ�ɩɪɢɱɢɧ, 
ɩɨɪɨɠɞɚɸɳɢɯ�ɧɟɪɟɝɭɥɹɪɧɵɟ�ɩɨɟɡɞɤɢ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɭɱɚɫɬɤɟ�Ɇ�ɇ, ɩɨɡɜɨɥɹ-
ɟɬ�ɨɩɪɟɞɟɥɢɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɚɡɦɟɪɵ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɭɩɪɟɠɞɚɸɳɢɣ�ɩɟɪɢ-
ɨɞ Ɍɭ. Ⱦɥɹ�ɤɚɠɞɨɣ�ɤɨɧɤɪɟɬɧɨɣ�ɰɟɥɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɪɚɫɱɟɬɧɵɣ�ɩɟɪɢɨɞ Ɍɭ 
ɛɭɞɟɬ�ɪɚɡɥɢɱɧɵɣ. Ɉɞɧɚɤɨ�ɜ�ɥɸɛɨɦ�ɫɥɭɱɚɟ�ɨɧ�ɛɭɞɟɬ� ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ�ɧɚɢɛɨ-
ɥɟɟ� ɜɟɪɨɹɬɧɵɦ�ɞɟɣɫɬɜɢɟɦ�ɮɚɤɬɨɪɨɜ, ɩɨɪɨɠɞɚɸɳɢɯ� ɬɚɤɢɟ� ɩɟɪɟɜɨɡɤɢ. Ʉ�ɬɚ-
ɤɢɦ� ɮɚɤɬɨɪɚɦ� ɨɬɧɨɫɹɬɫɹ� ɩɥɚɧɨɜɵɟ� ɦɚɫɫɨɜɵɟ� ɦɟɪɨɩɪɢɹɬɢɹ� ɤɭɥɶɬɭɪɧɨɝɨ, 
ɫɩɨɪɬɢɜɧɨɝɨ, ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ, ɫɜɹɡɚɧɧɵɟ�ɫ� ɜɵɟɡɞɨɦ�ɢɡɜɟɫɬɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ� ɭɱɚɫɬɧɢɤɨɜ� ɜ� ɩɪɢɝɨɪɨɞɧɨɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɫɨɨɛɳɟɧɢɢ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɩɟɪɢɨɞ�ɭɩɪɟɠɞɟɧɢɹ�ɞɟɣɫɬɜɢɹ�ɬɚɤɢɯ�ɩɪɢɱɢɧ�ɞɨ�ɨɞɧɨɝɨ (ɪɟɠɟ – ɛɨ-
ɥɟɟ) ɦɟɫɹɰɚ. Ɍɚɤɢɟ� ɨɞɧɨɦɨɦɟɧɬɧɵɟ� ɩɟɪɟɜɨɡɤɢ� ɧɚɤɥɚɞɵɜɚɸɬɫɹ� ɧɚ� ɬɟɤɭɳɢɟ, 
ɬɚɤɠɟ�ɢɦɟɸɳɢɟ�ɧɟɪɟɝɭɥɹɪɧɵɣ�ɯɚɪɚɤɬɟɪ.  

Ʉɚɤ� ɩɨɤɚɡɵɜɚɸɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɟɪɟɝɭɥɹɪɧɵɟ� ɩɟɪɟɜɨɡɤɢ� ɢɦɟɸɬ� ɨɞɧɨ-
ɡɧɚɱɧɵɟ�ɩɪɢɱɢɧɵ�ɢɯ�ɩɨɹɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ�ɞɟɣɫɬɜɭɸɬ�ɫ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɩɟɪɢɨ-
ɞɢɱɧɨɫɬɶɸ. Ɂɧɚɱɢɬɟɥɶɧɨɟ� ɱɢɫɥɨ� ɮɚɤɬɨɪɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ� ɪɚɡɥɢɱɧɵɟ 
ɫɟɝɦɟɧɬɵ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɭɱɚɫɬɤɟ, ɜɡɚɢɦɧɨɟ�ɜɥɢɹɧɢɟ�ɷɬɢɯ�ɮɚɤɬɨ-
ɪɨɜ�ɜɧɨɫɹɬ�ɫɭɳɟɫɬɜɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɟ�ɞɢɚɝɪɚɦɦɭ�ɩɚɫɫɚɠɢɪɨ-
ɩɨɬɨɤɨɜ�ɫɨ�ɫɥɚɛɨɣ�ɜɪɟɦɟɧɧyɣ�ɩɟɪɢɨɞɢɤɨɣ. ȼɵɱɥɟɧɟɧɢɟ�ɷɩɢɡɨɞɨɜ�ɫ�ɞɟɣɫɬɜɢ-
ɟɦ� ɨɞɧɨɝɨ� ɮɚɤɬɨɪɚ� ɩɨɡɜɨɥɹɟɬ� ɜɢɡɭɚɥɶɧɨ� ɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɚɮɢɤɫɢɪɨɜɚɬɶ 
ɮɚɡɭ�ɤɨɥɟɛɚɧɢɣ�ɞɚɧɧɨɝɨ�ɫɟɝɦɟɧɬɚ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ (ɪɢɫɭɧɨɤ 10).  

ȿɫɥɢ�ɞɥɹ�ɤɚɤɨɝɨ�ɥɢɛɨ�ɫɟɝɦɟɧɬɚ�ɩɪɢɝɨɪɨɞɧɵɣ�ɩɨɬɨɤ�ɜɢɡɭɚɥɶɧɨ�ɧɟɩɟɪɢɨ-
ɞɢɱɟɫɤɢɣ, ɬɨ� ɥɢɛɨ� ɫɥɟɞɭɟɬ� ɪɚɫɲɢɪɢɬɶ� ɩɨ� ɜɪɟɦɟɧɢ� ɜɵɛɨɪɤɭ, ɥɢɛɨ  ɢɫɤɚɬɶ 
ɜɥɢɹɧɢɟ� ɞɪɭɝɢɯ� ɮɚɤɬɨɪɨɜ� ɢ� ɪɚɡɞɟɥɹɬɶ� ɞɚɧɧɵɣ� ɫɟɝɦɟɧɬɧɵɣ� ɩɨɬɨɤ� ɧɚ� ɛɨɥɟɟ 
ɷɥɟɦɟɧɬɚɪɧɵɟ. Ʉɪɢɬɢɱɟɫɤɚɹ�ɫɢɬɭɚɰɢɹ�ɧɚɫɬɭɩɚɟɬ�ɬɨɝɞɚ, ɤɨɝɞɚ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ 
ɞɟɣɫɬɜɢɟ�ɞɚɧɧɨɝɨ�ɮɚɤɬɨɪɚ, ɢ�ɞɚɥɶɧɟɣɲɚɹ�ɞɢɧɚɦɢɤɚ�ɞɢɚɝɪɚɦɦɵ�ɩɚɫɫɚɠɢɪɨ-
ɩɨɬɨɤɨɜ�ɡɚɜɢɫɢɬ�ɨɬ�ɞɟɣɫɬɜɢɹ�ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ. Ɍɨɥɶɤɨ�ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɧɟ�ɭɞɚ-
ɟɬɫɹ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ�ɹɜɧɨ�ɜɵɪɚɠɟɧɧɵɣ�ɩɟɪɢɨɞ�ɩɨɜɬɨɪɹɟɦɨɫɬɢ�ɩɨɬɨɤɚ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɟɫɥɢ�ɩɪɢ�ɪɚɡɞɟɥɟɧɢɢ�ɩɨɬɨɤɚ�ɧɚ�ɫɨɫɬɚɜɥɹɸɳɢɟ�ɩɟɪɢɨɞɢɱ-
ɧɨɫɬɶ�ɩɨɫɥɟɞɧɢɯ�ɧɟ�ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ, ɧɭɠɧɨ�ɞɟɣɫɬɜɨɜɚɬɶ� ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚ-
ɡɨɦ. 

1 ɂɡɭɱɢɬɶ�ɞɟɣɫɬɜɢɟ�ɮɚɤɬɨɪɚ�ɢ�ɭɛɟɞɢɬɶɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɨɧ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɥ 
ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɪɟɦɟɧɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɜɵɛɨɪɤɢ�ɢ�ɩɪɨɞɨɥɠɚɟɬ�ɞɟɣɫɬɜɨɜɚɬɶ 
ɜ�ɛɥɢɠɚɣɲɟɦ�ɛɭɞɭɳɟɦ. 

2 ȿɫɥɢ�ɩɨɥɭɱɟɧ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɨɬɜɟɬ�ɧɚ�ɩɟɪɜɵɣ�ɜɨɩɪɨɫ, ɬɨ�ɫɥɟɞɭɟɬ�ɭɜɟ-
ɥɢɱɢɬɶ� ɫɬɚɬɢɫɬɢɤɭ�ɧɚɛɥɸɞɟɧɢɣ� ɜɨ�ɜɪɟɦɟɧɢ� ɫ�ɩɨɢɫɤɨɦ� ɭɫɬɨɣɱɢɜɨɝɨ�ɧɚɛɨɪɚ 
ɞɚɧɧɵɯ�ɫɦɟɠɧɨɝɨ�ɩɟɪɢɨɞɚ�ɞɢɚɝɪɚɦɦɵ�ɫɟɝɦɟɧɬɚ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɬɨɤɨɜ. 

3 ɉɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɫ�ɜɵɛɨɪɤɨɣ�ɛɨɥɟɟ�ɨɞɧɨɣ�ɧɟɞɟɥɢ�ɧɟɨɛ-
ɯɨɞɢɦɨ�ɢɡɭɱɢɬɶ�ɢɫɩɨɥɧɟɧɧɭɸ�ɞɢɚɝɪɚɦɦɭ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɧɚ�ɩɪɟɞɦɟɬ�ɧɚ-
ɥɢɱɢɹ� ɨɞɧɨɝɨ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɯ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɵɱɥɟɧɟɧɢɟɦ� ɩɨɪɨɠɞɚɸɳɢɯ� ɢɦɢ� ɩɨɬɨɤɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ� ɩɟɪɢɨɞɢɱɟɫɤɭɸ 
ɫɬɪɭɤɬɭɪɭ. 
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ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɭɤɚɡɚɧɧɵɯ�ɜɵɲɟ�ɬɪɟɯ�ɩɪɚɜɢɥ�ɦɨɠɧɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�ɩɪɢ-
ɝɨɪɨɞɧɵɟ�ɩɨɬɨɤɢ, ɨɛɴɟɞɢɧɹɹ�ɢɯ�ɞɨ�ɨɛɳɢɯ�ɪɚɫɱɟɬɧɵɯ�ɜɟɥɢɱɢɧ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɨɬɪɟɛɧɨɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ.  
ɚ) 
 
 
 
 
 
 
 
 
ɛ) 
 
 
 
 
 
ɜ) 
 
 
 
 
 
ɝ) 

 
 
 
 

Ɋɢɫɭɧɨɤ 10 – ɋɭɦɦɢɪɨɜɚɧɧɵɣ (ɚ) ɢ�ɩɨɫɟɝɦɟɧɬɧɵɟ (ɛíɝ) 
ɩɪɢɝɨɪɨɞɧɵɟ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ�ɧɚ�ɭɱɚɫɬɤɟ�Ɇ�ɇ 

Ɋɚɡɞɟɥɟɧɢɟ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɬɨɤɨɜ� ɫ� ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ� ɜɪɟɦɟɧɧɵɦɢ� ɨɬ-
ɪɟɡɤɚɦɢ�ɩɨɜɬɨɪɟɧɢɹ�ɢ�ɭɫɬɨɣɱɢɜɵɦ�ɮɚɤɬɨɪɨɦ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɪɢɱɢɧɵ�ɫɜɨɟɝɨ�ɨɛ-
ɪɚɡɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɫɬɪɨɝɨ� ɩɟɪɢɨɞɢɱɟɫɤɢɟ� ɩɨɬɨɤɢ, ɧɚɡɵɜɚɟɦɵɟ 
ɷɥɟɦɟɧɬɚɪɧɵɦɢ� ɩɨɬɨɤɚɦɢ� ɩɟɪɜɨɝɨ� ɪɨɞɚ. ɋɬɪɨɝɨ� ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ� ɩɨɬɨɤɢ 
ɹɜɥɹɸɬɫɹ� ɩɪɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ� ɤɨɥɟɛɚɧɢɢ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɢ� ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɣ�ɜ�ɩɟɪɢɨɞɟ (ɞɨ 5 % ɜ�ɬɭ�ɢɥɢ�ɢɧɭɸ�ɫɬɨɪɨɧɭ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɪɟɞɧɟɝɨ 
ɡɧɚɱɟɧɢɹ. ȿɫɥɢ�ɡɧɚɱɟɧɢɹ�ɩɨ�ɦɢɧɢɦɭɦɭ�ɢ�ɦɚɤɫɢɦɭɦɭ�ɩɨɬɨɤɨɜ�ɜ�ɩɟɪɢɨɞɚɯ�ɢɡ-
ɦɟɧɹɸɬɫɹ�ɨɬ 5 ɞɨ 10 %, ɬɨ�ɩɨɬɨɤɢ�ɧɚɡɵɜɚɸɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ (ɜɬɨɪɨɝɨ�ɪɨ-
ɞɚ), ɨɬ 10 ɞɨ 20 % í ɫɥɚɛɨ�ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ (ɬɪɟɬɶɟɝɨ�ɪɨɞɚ). ɉɪɢ�ɤɨɥɟɛɚɧɢ-
ɹɯ 20  %  ɢ� ɛɨɥɟɟ� ɫɱɢɬɚɟɬɫɹ,  ɱɬɨ� ɞɟɣɫɬɜɭɸɬ� ɞɪɭɝɢɟ� ɫɤɪɵɬɵɟ� ɩɪɢɱɢɧɵ,  
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɧɟɫɤɨɥɶɤɢɯ� ɩɨɬɨɤɨɜ, ɢ� ɜ� ɬɚɤɨɦ� ɫɥɭɱɚɟ� ɧɟ-
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ɨɛɯɨɞɢɦɨ� ɢɫɫɥɟɞɨɜɚɬɶ� ɞɚɧɧɵɣ� ɭɱɚɫɬɨɤ�ɧɚ�ɩɪɟɞɦɟɬ�ɧɚɥɢɱɢɹ� ɩɪɨɱɢɯ�ɮɚɤɬɨ-
ɪɨɜ�ɢ�ɪɚɡɞɟɥɟɧɢɹ�ɩɨɬɨɤɚ�ɧɚ�ɫɨɫɬɚɜɥɹɸɳɢɟ. 

ɋɬɪɨɝɨ� ɩɟɪɢɨɞɢɱɟɫɤɢɟ� ɩɨɬɨɤɢ, ɤɚɤ� ɩɨɤɚɡɵɜɚɸɬ� ɩɪɨɜɟɞɟɧɧɵɟ� ɚɜɬɨɪɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɛɥɚɞɚɸɬ�ɜɵɫɨɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɶɸ�ɜɨ�ɜɪɟɦɟɧɢ�ɢ�ɞɨɫɬɚɬɨɱɧɨɣ 
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶɸ� ɤ� ɞɪɭɝɢɦ� ɜɧɟɲɧɢɦ� ɢ� ɜɧɭɬɪɟɧɧɢɦ� ɩɪɨɹɜɥɟɧɢɹɦ, ɧɚɪɭ-
ɲɚɸɳɢɦ�ɟɝɨ� ɞɢɧɚɦɢɤɭ. ɉɨɞɨɛɧɚɹ� ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ (ɪɢɝɢɞɧɨɫɬɶ) ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ�ɩɨɫɬɨɹɧɫɬɜɨ�ɪɚɫɱɟɬɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɫɨ�ɫɥɚɛɵɦɢ�ɤɨɥɟɛɚɧɢɹɦɢ. ɋɨɨɬ-
ɜɟɬɫɬɜɭɸɳɚɹ� ɞɢɚɝɪɚɦɦɚ� ɩɨɬɨɤɨɜ� ɪɟɚɥɢɡɭɟɬɫɹ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɩɨ� ɫɯɟɦɚɦ 
ɪɢɫɭɧɤɚ 5, ɛ, ɜ. Ɋɢɝɢɞɧɵɟ�ɩɨɬɨɤɢ�ɧɢɤɨɝɞɚ�ɧɟ�ɛɵɜɚɸɬ�ɟɞɢɧɢɱɧɵɦɢ. Ƚɪɭɩɩɨ-
ɜɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɹɜɥɹɟɬɫɹ� ɢɯ� ɨɬɥɢɱɢɬɟɥɶɧɵɦ�ɩɪɢɡɧɚɤɨɦ. ɇɚɩɪɢɦɟɪ, ɞɚɠɟ 
ɩɪɢ�ɦɚɥɨɣ�ɦɨɳɧɨɫɬɢ� ɷɥɟɦɟɧɬɚɪɧɨɝɨ�ɩɨɬɨɤɚ� ɤɨɥɢɱɟɫɬɜɨ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ�ɧɚ-
ɱɚɥɶɧɨɣ� ɢ� ɤɨɧɟɱɧɨɣ� ɫɬɚɧɰɢɹɯ� ɛɭɞɟɬ� ɫɨɫɬɚɜɥɹɬɶ� ɧɟ� ɦɟɧɟɟ 15 % ɨɬ� ɨɛɳɟɝɨ 
ɱɢɫɥɚ�ɩɟɪɟɜɨɡɢɦɵɯ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɭɱɚɫɬɤɟ�ɩɨ�ɡɚɞɚɧɧɨɦɭ�ɩɨɬɨɤɭ. 

Ɋɢɝɢɞɧɨɫɬɶ� ɫɬɪɨɝɨ� ɩɟɪɢɨɞɢɱɟɫɤɢɯ� ɩɨɬɨɤɨɜ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɞɥɢɬɟɥɶɧɨɟ 
ɞɟɣɫɬɜɢɟ�ɨɞɧɨɝɨ�ɮɚɤɬɨɪɚ, ɩɨɪɨɠɞɚɸɳɟɝɨ�ɞɚɧɧɵɟ�ɩɨɬɨɤɢ. ɗɬɨɬ�ɮɚɤɬɨɪ�ɹɜɥɹ-
ɟɬɫɹ� ɧɚɞɟɠɧɵɦ�ɛɚɡɢɫɨɦ�ɞɥɹ� ɭɜɟɪɟɧɧɨɝɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɜɟɥɢɱɢɧɵ� ɫɬɪɨɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ� ɩɨɬɨɤɚ. Ƚɨɪɢɡɨɧɬ� ɭɩɪɟɠɞɟɧɢɹ� ɞɨɫɬɨɜɟɪɧɨɝɨ� ɩɪɨɝɧɨɡɚ� ɞɥɹ 
ɪɢɝɢɞɧɵɯ� ɩɨɬɨɤɨɜ� ɦɚɤɫɢɦɚɥɶɧɵɣ. Ɉɞɧɚɤɨ� ɬɚɤɢɯ� ɩɨɬɨɤɨɜ� ɤɪɚɣɧɟ� ɧɟɡɧɚɱɢ-
ɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ. Ɉɧɢ� ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ� ɧɚ� ɩɪɢɝɨɪɨɞɧɵɯ� ɭɱɚɫɬɤɚɯ� ɫɪɟɞ-
ɧɢɯ�ɢ (ɪɟɠɟ) ɛɨɥɶɲɢɯ�ɝɨɪɨɞɨɜ�ɫ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɬɚɛɢɥɶɧɨɣ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ 
ɞɢɧɚɦɢɤɨɣ�ɢ�ɜɵɫɨɤɨɣ�ɞɨɥɟɣ�ɫɟɥɶɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ (ɧɟ�ɦɟɧɟɟ 30 %) ɜ�ɡɨɧɟ�ɬɹ-
ɝɨɬɟɧɢɹ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɭɱɚɫɬɤɚ. 

ɗɥɟɦɟɧɬɚɪɧɵɟ�ɩɨɬɨɤɢ�ɜɬɨɪɨɝɨ�ɪɨɞɚ�ɧɟ�ɨɛɥɚɞɚɸɬ�ɫɜɨɣɫɬɜɨɦ�ɪɢɝɢɞɧɨɫɬɢ. 
ɉɪɢɦɟɪɧɨ�ɜ 2–3 ɫɥɭɱɚɹɯ�ɢɡ 10 ɧɚɛɥɸɞɚɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɢɥɢ�ɩɪɟɤɪɚɳɟɧɢɟ�ɧɚ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ� ɞɟɣɫɬɜɢɹ� ɜɵɞɟɥɟɧɧɨɝɨ� ɮɚɤɬɨɪɚ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɧɚɪɭɲɟɧɢɟɦ� ɜɟɥɢɱɢɧɵ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɨɬɨɤɚ. ɉɪɚɤɬɢɱɟɫɤɢ� ɭɜɟɥɢɱɟɧɢɟ� ɜɚ-
ɪɢɚɰɢɢ�ɩɨɬɨɤɚ�ɞɨ 10 % ɫɜɹɡɚɧɨ�ɫ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɭɫɬɨɣɱɢɜɵɦ�ɩɨɜɟɞɟɧɢɟɦ�ɩɨ-
ɬɨɤɨɨɛɪɚɡɭɸɳɟɝɨ�ɮɚɤɬɨɪɚ. ɇɚɩɪɢɦɟɪ, ɭɯɭɞɲɟɧɢɟ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ 
ɧɚ� ɦɚɥɨɦ� ɩɪɟɞɩɪɢɹɬɢɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɦɟɧɶɲɟɣ� ɧɟɞɟɥɶɧɨɣ� ɡɚɧɹɬɨɫɬɢ� ɪɚɛɨɱɢɯ 
(4-ɞɧɟɜɧɵɣ� ɝɪɚɮɢɤ� ɪɚɛɨɬɵ� ɜɦɟɫɬɨ 5-ɞɧɟɜɧɨɝɨ), ɚ 20 % ɪɚɛɨɱɢɯ� ɹɜɥɹɸɬɫɹ 
ɩɚɫɫɚɠɢɪɚɦɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɫɥɟɞɭɟɬ�ɩɪɨɝɧɨ-
ɡɢɪɨɜɚɬɶ�ɫɧɢɠɟɧɢɟ�ɫɟɝɦɟɧɬɚ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɜ�ɝɪɚɧɢɰɚɯ�ɷɥɟɦɟɧɬɚɪ-
ɧɨɝɨ�ɩɨɬɨɤɚ�ɜɬɨɪɨɝɨ�ɪɨɞɚ. 

ȿɫɥɢ� ɩɨɪɨɠɞɚɸɳɢɣ� ɮɚɤɬɨɪ� ɩɪɟɤɪɚɳɚɟɬ� ɫɜɨɟ� ɞɟɣɫɬɜɢɟ, ɬɨ� ɢɝɪɚɟɬ� ɪɨɥɶ 
ɞɥɢɬɟɥɶɧɨɫɬɶ� ɨɫɬɚɧɨɜɤɢ� ɟɝɨ� ɞɟɣɫɬɜɢɹ. ɇɚɩɪɢɦɟɪ, ɧɟɤɨɬɨɪɚɹ� ɬɭɪɢɫɬɢɱɟɫɤɚɹ 
ɛɚɡɚ�ɨɛɴɹɜɥɹɟɬ�ɨ�ɡɚɤɪɵɬɢɢ�ɫɜɨɢɯ�ɤɟɦɩɢɧɝɨɜ�ɜ�ɫɜɹɡɢ�ɫ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɮɨɪɫ-
ɦɚɠɨɪɧɵɦɢ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ. ȿɫɥɢ� ɡɚɩɪɟɬ� ɢɦɟɟɬ� ɜɪɟɦɟɧɧɵɣ� ɯɚɪɚɤɬɟɪ, ɬɨ 
ɩɨɫɥɟ�ɟɝɨ�ɫɧɹɬɢɹ�ɩɪɢɝɨɪɨɞɧɵɣ�ɩɨɬɨɤ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɜ�ɩɪɟɠɧɟɦ�ɨɛɴɟɦɟ. 
Ȼɨɥɟɟ�ɬɨɝɨ, ɜɨɡɦɨɠɧɨ�ɩɨɡɢɬɢɜɧɨɟ�ɜɨɡɨɛɧɨɜɥɟɧɢɟ�ɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɚ, ɫɩɨɫɨɛ-
ɫɬɜɭɸɳɟɝɨ� ɭɜɟɥɢɱɟɧɢɸ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɨɬɨɤɚ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ� ɜɪɟɦɟɧɧɨɣ 
ɦɟɪɨɣ� ɡɚɤɪɵɬɢɹ� ɤɟɦɩɢɧɝɨɜ� ɬɭɪɢɫɬɢɱɟɫɤɨɣ� ɛɚɡɵ� ɹɜɥɹɟɬɫɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɡɞɚɧɢɣ, ɡɚɤɭɩɤɢ� ɢ� ɭɫɬɚɧɨɜɤɢ�ɧɨɜɟɣɲɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢ� ɞɪ., ɬɨ� ɩɨɞɨɛɧɵɣ 
ɜɪɟɦɟɧɧɵɣ�ɡɚɩɪɟɬ�ɨɤɚɡɵɜɚɟɬ�ɫɬɢɦɭɥɢɪɭɸɳɟɟ�ɞɟɣɫɬɜɢɟ, ɩɪɢɜɨɞɹɳɟɟ�ɤ�ɪɨɫɬɭ 
ɪɚɡɦɟɪɚ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ. 
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ȼ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɦɨɠɟɬ� ɢɦɟɬɶ� ɦɟɫɬɨ� ɡɚɦɟɧɚ� ɮɚɤɬɨɪɚ� ɪɚɜɧɨɞɟɣɫɬ-
ɜɭɸɳɢɦ, ɤɨɬɨɪɵɣ� ɹɜɥɹɟɬɫɹ� ɬɚɤɨɜɵɦ, ɟɫɥɢ�ɩɪɢɜɨɞɢɬ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ�ɷɥɟ-
ɦɟɧɬɚɪɧɨɝɨ� ɩɨɬɨɤɚ� ɜɬɨɪɨɝɨ� ɪɨɞɚ. Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɢɦ� ɫɱɢɬɚɟɬɫɹ� ɮɚɤɬɨɪ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɛɨɥɟɟ� ɭɫɬɨɣɱɢɜɵɣ� ɩɨɬɨɤ, ɩɟɪɟɯɨɞɹɳɢɣ� ɱɟɪɟɡ� ɧɟɫɤɨɥɶɤɨ 
ɩɟɪɢɨɞɨɜ�ɜ�ɷɥɟɦɟɧɬɚɪɧɵɣ�ɩɨɬɨɤ�ɩɟɪɜɨɝɨ�ɪɨɞɚ. ȿɫɥɢ�ɞɟɣɫɬɜɢɟ�ɧɨɜɨɝɨ�ɮɚɤɬɨ-
ɪɚ�ɢɥɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɬɟɤɭɳɟɝɨ�ɮɚɤɬɨɪɚ�ɩɪɢɜɨɞɹɬ�ɤ�ɷɥɟɦɟɧɬɚɪɧɨɦɭ�ɩɨɬɨɤɭ 
ɬɪɟɬɶɟɝɨ� ɪɨɞɚ (ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɳɚɹɫɹ� ɫɢɬɭɚɰɢɹ), ɬɨ� ɬɚɤɨɣ�ɮɚɤɬɨɪ 
ɧɚɡɵɜɚɟɬɫɹ ɪɟɝɪɟɫɫɢɜɧɵɦ. 

ɋɥɚɛɨ�ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɩɨɬɨɤɢ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɞɟɣɫɬɜɢɟɦ�ɧɟɭɫ-
ɬɨɣɱɢɜɵɯ�ɢ�ɪɟɝɪɟɫɫɢɜɧɵɯ�ɮɚɤɬɨɪɨɜ. ɇɟɭɫɬɨɣɱɢɜɵɦ�ɮɚɤɬɨɪɨɦ�ɹɜɥɹɟɬɫɹ�ɧɟ-
ɤɨɬɨɪɚɹ�ɨɛɴɟɤɬɢɜɧɚɹ�ɩɪɢɱɢɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɷɥɟɦɟɧɬɚɪɧɨɝɨ�ɩɨɬɨɤɚ�ɬɪɟɬɶɟɝɨ 
ɪɨɞɚ� ɫɨ� ɫɥɚɛɨ� ɜɵɪɚɠɟɧɧɵɦ� ɞɟɣɫɬɜɢɟɦ, ɩɪɨɹɜɥɹɸɳɢɦɫɹ� ɫɥɭɱɚɣɧɨ. ɇɚɩɪɢ-
ɦɟɪ, ɜ�ɫɪɟɞɫɬɜɚɯ�ɩɟɱɚɬɢ�ɩɨɹɜɢɥɚɫɶ�ɪɟɤɥɚɦɚ�ɨɛ�ɨɬɤɪɵɬɢɢ�ɧɨɜɨɣ�ɛɚɡɵ�ɨɬɞɵɯɚ 
ɜ�ɭɸɬɧɨɦ�ɭɝɨɥɤɟ�ɧɚ�ɛɟɪɟɝɭ�ɪɟɤɢ�ɫ�ɪɚɡɜɢɬɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ, ɩɪɟɞɨɫɬɚɜɥɟ-
ɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ� ɢ� ɫɚɧɚɬɨɪɧɵɯ� ɭɫɥɭɝ� ɪɹɞɨɦ� ɫ� ɨɫɬɚɧɨɜɨɱ-
ɧɵɦ�ɩɭɧɤɬɨɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. ȿɫɬɟɫɬɜɟɧɧɨ� ɨɠɢɞɚɬɶ, ɱɬɨ�ɬɚ-
ɤɨɣ� ɮɚɤɬɨɪ� ɦɨɠɟɬ� ɩɨɪɨɞɢɬɶ� ɧɨɜɵɣ� ɫɟɝɦɟɧɬɧɵɣ� ɩɪɢɝɨɪɨɞɧɵɣ� ɩɨɬɨɤ, 
ɩɨɜɬɨɪɹɸɳɢɣɫɹ�ɫ�ɩɟɪɢɨɞɨɦ, ɪɚɜɧɵɦ�ɧɨɜɵɦ�ɡɚɟɡɞɚɦ�ɧɚ�ɛɚɡɭ�ɨɬɞɵɯɚ. Ɉɞɧɚɤɨ 
ɱɟɪɟɡ�ɧɟɤɨɬɨɪɨɟ, ɞɨɫɬɚɬɨɱɧɨ�ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ, ɜɪɟɦɹ� ɜɵɹɜɢɥɢɫɶ� ɫɟɪɶɟɡ-
ɧɵɟ� ɧɟɞɨɪɚɛɨɬɤɢ� ɜ� ɫɬɪɨɢɬɟɥɶɧɨɦ� ɩɥɚɧɟ, ɤɚɱɟɫɬɜɨ� ɡɚɹɜɥɟɧɧɨɝɨ� ɜ� ɪɟɤɥɚɦɟ 
ɫɟɪɜɢɫɚ�ɧɟ� ɨɬɜɟɱɚɥɨ�ɬɪɟɛɨɜɚɧɢɹɦ�ɩɪɢɟɡɠɚɸɳɢɯ, ɚ�ɜ�ɫɬɨɢɦɨɫɬɶ�ɩɭɬɟɜɤɢ�ɧɟ 
ɜɯɨɞɢɥ�ɪɹɞ�ɞɨɪɨɝɨɫɬɨɹɳɢɯ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɭɫɥɭɝ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɬɨɥɶɤɨ�ɪɨ-
ɞɢɜɲɢɣɫɹ�ɫɥɚɛɵɣ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ�ɛɵɫɬɪɨ�ɫɨɤɪɚɳɚɟɬɫɹ�ɞɨ�ɧɭɥɹ�ɩɨ�ɩɪɢɱɢɧɟ 
ɞɟɣɫɬɜɢɹ� ɬɚɤɨɝɨ� ɧɟɭɫɬɨɣɱɢɜɨɝɨ� ɮɚɤɬɨɪɚ, ɤɚɤɢɦ� ɨɤɚɡɚɥɢɫɶ� ɧɟɨɛɴɟɤɬɢɜɧɨ 
ɪɚɡɪɟɤɥɚɦɢɪɨɜɚɧɧɵɟ�ɭɫɥɭɝɢ�ɧɨɜɨɣ�ɛɚɡɵ�ɨɬɞɵɯɚ. ȼɨɡɦɨɠɧɨ, ɱɟɪɟɡ�ɧɟɤɨɬɨɪɨɟ 
ɜɪɟɦɹ�ɛɭɞɭɬ�ɭɱɬɟɧɵ�ɜɫɟ�ɡɚɦɟɱɚɧɢɹ�ɢ� ɭɫɬɪɚɧɟɧɵ�ɜɫɟ�ɧɟɞɨɪɚɛɨɬɤɢ, ɧɨ�ɦɚɥɨ-
ɜɟɪɨɹɬɧɨ, ɱɬɨɛɵ� ɬɚɤɨɣ� ɮɚɤɬɨɪ� ɩɨɪɨɞɢɥ� ɫɬɚɛɢɥɶɧɵɣ� ɷɥɟɦɟɧɬɚɪɧɵɣ� ɩɨɬɨɤ 
ɜɵɲɟ�ɫɥɚɛɨ�ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ. 

Ⱥɧɚɥɢɡ�ɩɨɪɨɠɞɚɸɳɢɯ�ɩɨɬɨɤ�ɮɚɤɬɨɪɨɜ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɞɨɫɬɚɬɨɱɧɨ�ɝɥɭɛɨɤɢɦ, 
ɡɚɬɪɚɝɢɜɚɸɳɢɦ�ɦɧɨɝɢɟ�ɫɬɨɪɨɧɵ, ɧɚ�ɩɟɪɜɵɣ�ɜɡɝɥɹɞ�ɧɟ�ɢɦɟɸɳɢɟ�ɨɬɧɨɲɟɧɢɹ�ɤ 
ɮɨɪɦɢɪɨɜɚɧɢɸ� ɫɟɝɦɟɧɬɧɨɝɨ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. ɇɚɩɪɢɦɟɪ, ɞɥɹ 
ɫɮɟɪɵ� ɬɭɪɢɫɬɢɱɟɫɤɢɯ� ɭɫɥɭɝ� ɫɥɟɞɭɟɬ� ɢɡɭɱɢɬɶ� ɜɨɩɪɨɫ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɢɬɚɧɢɹ 
ɩɪɢɟɡɠɚɸɳɢɯ. ȿɫɥɢ� ɱɢɫɥɨ� ɬɭɪɢɫɬɨɜ� ɡɧɚɱɢɬɟɥɶɧɨ (ɛɨɥɟɟ 800–1000 ɱɟɥɨɜɟɤ), 
ɬɨ� ɞɨɫɬɚɜɤɚ� ɩɪɨɞɭɤɬɨɜ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɚ� ɫ� ɩɨɟɡɞɤɚɦɢ� ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɢ� ɩɪɢɝɨɪɨɞɧɵɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ, ɚ�ɷɬɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ, ɧɨ�ɨɫɨɛɵɣ�ɫɟɝɦɟɧɬ�ɩɟɪɟɜɨɡɨɤ. Ⱥɧɚɥɨɝɢɱ-
ɧɚɹ�ɫɢɬɭɚɰɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɫ�ɩɨɟɡɞɤɚɦɢ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ 
ɧɚ�ɞɚɧɧɨɣ� ɬɭɪɢɫɬɢɱɟɫɤɨɣ�ɛɚɡɟ�ɢ� ɞɪ.  ɋɥɟɞɭɟɬ�ɢɦɟɬɶ� ɜ� ɜɢɞɭ,  ɱɬɨ� ɱɟɦ� ɝɥɭɛɠɟ 
ɩɪɢɱɢɧɚ, ɩɨɪɨɠɞɚɸɳɚɹ�ɫɚɦɵɣ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ�ɩɨɬɨɤ, ɬɟɦ�ɛɨɥɟɟ�ɩɟɪɢɨɞɢɱɟ-
ɫɤɢɦ�ɢ�ɩɨɫɬɨɹɧɧɵɦ�ɨɧ�ɛɭɞɟɬ�ɩɪɢ�ɟɝɨ�ɮɢɤɫɚɰɢɢ. 

ɉɨɪɨɠɞɚɸɳɢɟ�ɮɚɤɬɨɪɵ�ɦɨɝɭɬ�ɛɵɬɶ ɫɤɜɨɡɧɵɦɢ (ɞɟɣɫɬɜɭɸɳɢɦɢ�ɧɚ�ɜɫɟɦ 
ɩɪɨɬɹɠɟɧɢɢ�ɭɱɚɫɬɤɚ�Ɇ�ɇ) ɥɢɛɨ ɥɨɤɚɥɶɧɵɦɢ (ɦɟɠɞɭ�ɧɟɤɨɬɨɪɵɦɢ�ɫɬɚɧɰɢɹɦɢ 
ɢ�ɨɫɬɚɧɨɜɨɱɧɵɦɢ�ɩɭɧɤɬɚɦɢ�ɭɱɚɫɬɤɚ). Ɋɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɞɟɣɫɬɜɢɹ�ɩɨɪɨɠ-
ɞɚɸɳɢɯ�ɮɚɤɬɨɪɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ�ɮɚɤɬɨɪɨɜ, ɩɨɪɨɠɞɚɸɳɢɯ�ɫɟɝɦɟɧɬɧɵɣ�ɩɪɢɝɨɪɨɞɧɵɣ 
ɩɨɬɨɤ 

ɂɥɥɸɫɬɪɢɪɭɸɳɚɹ�ɫɯɟɦɚ Ɉɛɳɢɣ 
ɩɪɢɡɧɚɤ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɪɢɦɟɱɚɧɢɹ 

 

ɋ
ɤɜ
ɨɡ
ɧɵ

ɟ 
ɮ
ɚɤ

-
ɬɨ
ɪɵ

 

Ⱦɟɣɫɬɜɭɸɬ� ɧɚ� ɜɫɟɦ� ɭɱɚɫɬɤɟ� ɜ 
ɩɪɹɦɨɦ� ɢ� ɨɛɪɚɬɧɨɦ� ɧɚɩɪɚɜɥɟ-
ɧɢɹɯ� ɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɝɨɪɨɞɧɨɝɨ 
ɩɨɟɡɞɚ 

 

 
Ⱦɟɣɫɬɜɭɸɬ�ɧɚ�ɜɫɟɦ�ɭɱɚɫɬɤɟ 
ɬɨɥɶɤɨ�ɜ�ɩɪɹɦɨɦ  ɧɚɩɪɚɜɥɟɧɢɢ 

 

 
Ⱦɟɣɫɬɜɭɸɬ�ɧɚ�ɜɫɟɦ�ɭɱɚɫɬɤɟ 
ɬɨɥɶɤɨ�ɜ�ɨɛɪɚɬɧɨɦ  ɧɚɩɪɚɜɥɟɧɢɢ 

 

 

Ʌ
ɨɤ
ɚɥ
ɶɧ
ɵ
ɟ 
ɮ
ɚɤ
ɬɨ
ɪɵ

 

ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɧɚɱɚɥɶɧɨɣ 
ɫɬɚɧɰɢɢ�ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɨɫɬɚ-
ɧɨɜɨɱɧɨɝɨ�ɩɭɧɤɬɚ�ɧɚ�ɭɱɚɫɬɤɟ 

 

 

ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɧɚɱɚɥɶɧɨɣ 
ɫɬɚɧɰɢɢ�ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɫɬɚɧ-
ɰɢɢ�ɧɚ�ɭɱɚɫɬɤɟ 

 

 

ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɧɚɱɚɥɶɧɨɣ 
ɫɬɚɧɰɢɢ�ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɤɨ-
ɧɟɱɧɨɣ�ɫɬɚɧɰɢɢ 

 

 

ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɨɫɬɚɧɨɜɨɱɧɨɦ 
ɩɭɧɤɬɟ  ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɤɨɧɟɱ-
ɧɨɣ�ɫɬɚɧɰɢɢ 

 

 
ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɫɬɚɧɰɢɢ�ɭɱɚ-
ɫɬɤɚ�ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɫɥɟɞɭɸ-
ɳɟɣ�ɫɬɚɧɰɢɢ�ɭɱɚɫɬɤɚ 

 

 
ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɫɬɚɧɰɢɢ�ɭɱɚ-
ɫɬɤɚ�ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɨɫɬɚɧɨ-
ɜɨɱɧɨɝɨ�ɩɭɧɤɬɚ  

 

 
ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɨɫɬɚɧɨɜɨɱɧɨɦ 
ɩɭɧɤɬɟ  ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɫɬɚɧɰɢɢ 
ɭɱɚɫɬɤɚ 

 

 
ɉɨɪɨɠɞɚɸɬɫɹ�ɧɚ�ɨɫɬɚɧɨɜɨɱɧɨɦ 
ɩɭɧɤɬɟ  ɢ�ɞɟɣɫɬɜɭɸɬ�ɞɨ�ɨɫɬɚɧɨ-
ɜɨɱɧɨɝɨ�ɩɭɧɤɬɚ 

 

 Ʌɨɤɚɥɶ-
ɧɵɟ�ɮɚɤ-
ɬɨɪɵ 
ɦɧɨ-
ɠɟɫɬ-
ɜɟɧɧɵɟ 

Ɇɧɨɝɨɤɪɚɬɧɵɟ� ɜ� ɨɞɧɨɦ� ɧɚ-
ɩɪɚɜɥɟɧɢɢ 

Ⱦɨ�ɫɬɚɧɰɢɣ�ɢ 
ɩɭɧɤɬɨɜ�ɫ�ɪɚɡ-
ɧɵɦɢ�ɩɪɢɱɢ-
ɧɚɦɢ 

 
Ɇɧɨɝɨɤɪɚɬɧɵɟ� ɜ� ɨɛɨɢɯ� ɧɚ-
ɩɪɚɜɥɟɧɢɹɯ 

Ⱦɨ� ɫɬɚɧɰɢɣ ɢ 
ɩɭɧɤɬɨɜ� ɫɢɦ-
ɦɟɬɪɢɱɧɵɟ� ɢ 
ɧɟɫɢɦɦɟɬɪɢɱ-
ɧɵɟ 
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Ɋɢɫɭɧɨɤ 12 í�Ⱥɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɵɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɫɢɥɵ 
ɞɟɣɫɬɜɢɹ�ɢ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɮɚɤɬɨɪɨɜ 

ɨɬ�ɩɥɟɱɚ 

ȿɫɥɢ�ɥɨɤɚɥɶɧɵɣ�ɮɚɤɬɨɪ�ɩɪɟɤɪɚɳɚɟɬ�ɫɜɨɟ�ɞɟɣɫɬɜɢɟ, ɬɨ�ɩɨɪɨɠɞɟɧɧɵɣ�ɢɦ 
ɫɟɝɦɟɧɬɧɵɣ� ɩɪɢɝɨɪɨɞɧɵɣ� ɩɨɬɨɤ� ɩɨɝɚɲɚɟɬɫɹ, ɢ� ɧɚɨɛɨɪɨɬ, ɟɫɥɢ� ɧɚ� ɫɬɚɧɰɢɢ 
ɭɱɚɫɬɤɚ�ɥɨɤɚɥɶɧɵɣ�ɮɚɤɬɨɪ�ɧɚɱɢɧɚɟɬ�ɞɟɣɫɬɜɨɜɚɬɶ, ɬɨ�ɞɚɧɧɚɹ�ɫɬɚɧɰɢɹ�ɹɜɥɹɟɬ-
ɫɹ�ɩɭɧɤɬɨɦ�ɡɚɪɨɠɞɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ. ɋɩɟɰɢɮɢɱɟ-
ɫɤɢɦɢ�ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɫɥɭɱɚɢ�ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨ-
ɤɨɜ�ɧɚ�ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɚɯ�ɭɱɚɫɬɤɚ. ɉɨɞɨɛɧɵɟ�ɫɢɬɭɚɰɢɢ�ɜɨɡɧɢɤɚɸɬ, ɟɫɥɢ 
ɤ�ɭɤɚɡɚɧɧɵɦ�ɨɫɬɚɧɨɜɨɱɧɵɦ�ɩɭɧɤɬɚɦ�ɬɹɝɨɬɟɸɬ�ɬɭɪɢɫɬɢɱɟɫɤɢɟ�ɛɚɡɵ, ɩɚɧɫɢɨ-
ɧɚɬɵ, ɫɚɧɚɬɨɪɢɢ, ɩɪɨɮɢɥɚɤɬɨɪɢɢ. 

�Ⱦɟɣɫɬɜɢɟ� ɥɨɤɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ�ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ� ɫɥɨɠɧɟɟ� ɢ� ɫ 
ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɢɯ�ɜɵɹɜɥɟɧɢɹ, ɢ�ɤɨɧɤɪɟɬɢɡɚɰɢɢ�ɧɚ�ɩɪɟɞɦɟɬ�ɢɯ� ɨɞɧɨɬɢɩɧɨɫɬɢ 
ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɦɟɫɬɚɯ. ɇɚɢɛɨɥɟɟ�ɫɥɨɠɧɨɣ�ɫɯɟɦɨɣ�ɹɜɥɹɟɬɫɹ 
ɩɪɢɜɟɞɟɧɧɚɹ�ɧɚ�ɪɢɫɭɧɤɟ 11. 

 
Ɋɢɫɭɧɨɤ 11 – Ɉɛɥɚɫɬɢ�ɞɟɣɫɬɜɢɹ�ɪɚɡɧɨɬɢɩɧɵɯ, ɫɦɟɠɧɨ 

ɧɟɩɨɜɬɨɪɹɸɳɢɯɫɹ�ɥɨɤɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ�ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ 

Ʌɨɤɚɥɶɧɵɟ�ɮɚɤɬɨɪɵ�ɫɢɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɩɨɪɨɠɞɚɸɬ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɩɨɬɨɤ 
�ɞɨ 0,2 ɧɚɫɟɥɟɧɧɨɫɬɢ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɨɟɡɞɚ), ɤɨɬɨɪɵɣ� ɬɟɦ� ɧɟ� ɦɟɧɟɟ� ɦɨɠɟɬ 
ɛɵɫɬɪɨ�ɡɚɬɭɯɚɬɶ (ɭɠɟ�ɧɚ�ɫɥɟɞɭɸɳɟɦ�ɪɟɣɫɟ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɫɨɫɬɚɜɚ�ɦɨɠɟɬ�ɫɨ-
ɫɬɚɜɥɹɬɶ 10 % ɢ�ɦɟɧɟɟ). ɉɨɷɬɨɦɭ� ɫɥɟɞɭɟɬ� ɨɩɪɟɞɟɥɢɬɶ ɥɨɤɚɥɶɧɵɟ�ɮɚɤɬɨɪɵ 
ɫɬɚɛɢɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɫ�ɫɨɯɪɚɧɟɧɢɟɦ�ɩɨɪɨɠɞɚɟɦɨɝɨ�ɩɨɬɨɤɚ�ɧɟ�ɦɟɧɟɟ 75 % 
ɢɫɯɨɞɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ 2–3 ɦɟɫɹɰɟɜ. 

Ʌɨɤɚɥɶɧɵɟ� ɮɚɤɬɨɪɵ� ɫɢɥɶɧɨɝɨ� ɢ� ɫɬɚɛɢɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɢɦɟɸɬ� ɦɟɫɬɨ� ɧɚ� ɧɚ-
ɱɚɥɶɧɨɣ�ɢ�ɤɨɧɟɱɧɨɣ�ɫɬɚɧɰɢɹɯ�ɩɪɢɝɨ-
ɪɨɞɧɨɝɨ� ɭɱɚɫɬɤɚ. ɋɥɚɛɵɟ� ɢ� ɧɟɫɬɚ-
ɛɢɥɶɧɵɟ� ɮɚɤɬɨɪɵ� ɞɟɣɫɬɜɭɸɬ� ɧɚ� ɨɫ-
ɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɚɯ�ɢ�ɫɬɚɧɰɢɹɯ�ɭɱɚ-
ɫɬɤɚ� ɫ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ� ɧɚɫɟɥɟɧɢɟɦ 
�ɞɨ 5 ɬɵɫ. ɱɟɥ.) ɜ� ɩɪɢɥɟɝɚɸɳɟɦ� ɩɨ-
ɫɟɥɤɟ. 

ɍɫɬɚɧɨɜɥɟɧɵ� ɨɰɟɧɨɱɧɵɟ� ɡɚɜɢɫɢ-
ɦɨɫɬɢ� ɫɢɥɵ� ɞɟɣɫɬɜɢɹ� ɮɚɤɬɨɪɨɜ� ɢ� ɢɯ 
ɫɬɚɛɢɥɶɧɨɫɬɢ� ɨɬ� ɞɥɢɧɵ (ɩɥɟɱɚ� ɮɚɤ-
ɬɨɪɚ) (ɪɢɫɭɧɨɤ 12). 

ɋ� ɭɜɟɥɢɱɟɧɢɟɦ� ɩɥɟɱɚ� ɫɬɚɛɢɥɶ-
ɧɨɫɬɶ�ɮɚɤɬɨɪɨɜ�ɜɨɡɪɚɫɬɚɟɬ, ɤɚɤ�ɩɨɤɚ-
ɡɵɜɚɟɬ�ɞɚɧɧɵɣ� ɝɪɚɮɢɤ, ɢɦɟɸɬ�ɦɟɫɬɨ 
ɫɜɨɟɨɛɪɚɡɧɵɟ «ɫɬɪɟɥɵ» ɮɚɤɬɨɪɨɜ� í 
ɫɭɠɚɸɳɢɣɫɹ� ɪɚɡɛɪɨɫ� ɩɚɪɚɦɟɬɪɨɜ� ɫ 
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ɩɟɪɟɯɨɞɨɦ�ɜ�ɨɛɥɚɫɬɶ�ɭɫɬɨɣɱɢɜɨɝɨ�ɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɨɜ. Ⱦɥɹ�ɦɚɥɵɯ�ɩɥɟɱ�ɪɚɫ-
ɫɟɢɜɚɧɢɟ�ɡɧɚɱɢɬɟɥɶɧɨ, ɢ�ɞɥɹ�ɧɢɡɤɢɯ�ɩɨɡɢɰɢɣ Lɮ�ɢ S�ɭɤɚɡɚɧɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɧɟ� ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ (ɤɨɷɮɮɢɰɢɟɧɬ� ɫɜɹɡɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ�ɦɟɧɟɟ 0,3–0,5). 

ɋɬɪɟɥɵ�ɮɚɤɬɨɪɨɜ�ɜ�ɤɚɠɞɨɦ�ɤɨɧɤɪɟɬɧɨɦ�ɫɥɭɱɚɟ�ɢɦɟɸɬ�ɪɚɡɧɵɣ�ɜɢɞ, ɨɩɪɟ-
ɞɟɥɹɟɦɵɣ�ɫɩɟɰɢɮɢɤɨɣ�ɢɯ�ɞɟɣɫɬɜɢɹ. Ɍɚɤɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɦɨɠɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɢ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ�ɜ�ɤɨɷɮɮɢɰɢɟɧɬɚɯ b1 (ɩɨ�ɩɥɟɱɭ�ɮɚɤɬɨɪɚ)  ɢ b2 (ɩɨ�ɫɢɥɟ�ɟɝɨ 
ɞɟɣɫɬɜɢɹ). ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ b1 ɫɢɥɶɧɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɬɨɱɤɢ� ɧɚɱɚɥɚ� ɞɟɣɫɬɜɢɹ 
ɮɚɤɬɨɪɚ.  

Ɍɚɤ, ɞɥɹ�ɧɚɱɚɥɶɧɨɣ�ɫɬɚɧɰɢɢ b1 = 0,9…0,75, ɞɥɹ�ɞɪɭɝɢɯ� ɫɬɚɧɰɢɣ�ɭɱɚɫɬɤɚ  
b1 = 0,7…0,5 ɢ�ɞɥɹ�ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ�ɭɱɚɫɬɤɚ b1 = 0,2…0,5. ɉɪɢɱɟɦ�ɞɥɹ 
ɩɪɢɝɨɪɨɞɧɵɯ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ, ɫɥɟɞɭɸɳɢɯ�ɨɬ�Ɇ�ɤ�ɇ, ɡɧɚɱɟɧɢɟ b1 ɜɵɲɟ, 
ɱɟɦ�ɞɥɹ�ɩɨɬɨɤɨɜ�ɨɬ�ɇ�ɤ�Ɇ.  

Ʉɨɷɮɮɢɰɢɟɧɬ b2 ɨɩɪɟɞɟɥɹɟɬɫɹ� ɯɚɪɚɤɬɟɪɨɦ� ɫɟɝɦɟɧɬɧɨɝɨ� ɩɨɬɨɤɚ. Ⱦɥɹ� ɞɚɱ-
ɧɵɯ�ɩɟɪɟɜɨɡɨɤ b2 = 0,9…0,8, ɞɥɹ�ɪɚɛɨɱɢɯ�ɩɨɟɡɞɨɤ b2 = 0,85…0,6, ɞɥɹ�ɬɭɪɢɫɬɢ-
ɱɟɫɤɢɯ�ɢ�ɩɪɨɱɢɯ b2 = 07…0,3.  

Ɉɫɨɛɨ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ�ɝɪɚɧɢɰɭ�ɨɛɥɚɫɬɟɣ�ɭɫɬɨɣɱɢɜɨɝɨ�ɢ�ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 12). ɉɨɩɵɬɤɚ�ɫɨɛɪɚɬɶ�ɞɨɫɬɚɬɨɱɧɨɟ�ɤɨɥɢɱɟ-
ɫɬɜɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɞɥɹ�ɫɨɨɬɧɨɲɟɧɢɹ 
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ɧɟ�ɭɞɚɥɚɫɶ, ɬ. ɤ. ɞɥɹ�ɬɚɤɢɯ�ɦɚɫɫɨɜɵɯ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ, ɤɚɤ�ɞɚɱɧɵɟ�ɩɨɟɡɞ-
ɤɢ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ, ɨɤɚɡɚɥɨɫɶ�ɫɥɢɲɤɨɦ�ɦɚɥɨ�ɞɚɧɧɵɯ. ȼɤɥɸɱɚɬɶ�ɜ�ɨɛɳɭɸ�ɜɵ-
ɛɨɪɤɭ� ɫɬɚɬɢɫɬɢɤɭ� ɩɨ� ɰɟɥɨɦɭ� ɪɹɞɭ� ɩɪɢɝɨɪɨɞɧɵɯ� ɭɱɚɫɬɤɨɜ� ɧɟɤɨɪɪɟɤɬɧɨ� ɩɨ 
ɩɪɢɱɢɧɟ�ɫɩɟɰɢɮɢɤɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɢ�ɨɛɪɚɡɭɸɳɢɯ�ɢɯ�ɮɚɤɬɨɪɨɜ.  

ɉɪɢ�ɢɡɭɱɟɧɢɢ�ɩɪɢɝɨɪɨɞɧɵɯ�ɭɱɚɫɬɤɨɜ�ɧɟɥɶɡɹ�ɧɚɣɬɢ�ɞɚɠɟ�ɨɞɢɧ, ɜ�ɤɨɬɨɪɨɦ 
ɛɵ�ɞɟɣɫɬɜɨɜɚɥɢ�ɪɚɡɧɨɬɢɩɧɵɟ, ɫɦɟɠɧɨ�ɧɟɩɨɜɬɨɪɹɸɳɢɟɫɹ�ɥɨɤɚɥɶɧɵɟ�ɮɚɤɬɨ-
ɪɵ� ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ. Ɍɟɨɪɟɬɢɱɟɫɤɢ� ɜɨɡɦɨɠɧɨ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɬɚ-
ɤɨɜɵɯ, ɨɞɧɚɤɨ�ɞɥɹ�ɢɯ� ɨɛɧɚɪɭɠɟɧɢɹ� ɫɥɟɞɭɟɬ� ɪɚɡɪɚɛɨɬɚɬɶ� ɨɫɨɛɭɸ�ɦɟɬɨɞɢɤɭ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ�ɧɚ�ɨɩɟɪɚɬɢɜɧɨ�ɛɵɫɬɪɵɣ�ɫɛɨɪ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɧɚɬɭɪɧɵɯ 
ɞɚɧɧɵɯ� ɢ� ɢɯ� ɨɛɪɚɛɨɬɤɭ� ɜ� ɦɚɫɲɬɚɛɟ� ɪɟɚɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɜɜɢɞɭ� ɤɨɪɨɬɤɨɝɨ 
ɜɪɟɦɟɧɧyɝɨ�ɩɟɪɢɨɞɚ�ɢɯ�ɞɟɣɫɬɜɢɹ.  

ɋɥɟɞɭɸɳɭɸ� ɩɪɨɛɥɟɦɭ� ɫɨɫɬɚɜɥɹɟɬ� ɬɢɩɢɡɚɰɢɹ� ɮɚɤɬɨɪɨɜ – ɨɰɟɧɤɚ� ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɣ� ɛɥɢɡɨɫɬɢ� ɩɨ� ɩɨɪɨɠɞɚɟɦɨɦɭ� ɫɟɝɦɟɧɬɭ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɨɤ. 
ɇɚɩɪɢɦɟɪ, ɟɫɥɢ�ɮɚɤɬɨɪɵ�Ⱥ1�ɢ�Ⱥ2�ɩɨɪɨɠɞɚɸɬ�ɞɚɱɧɵɟ�ɩɟɪɟɜɨɡɤɢ, ɬɨ�ɹɜɥɹɸɬɫɹ 
ɥɢ� ɨɧɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɨ�ɬɨɠɞɟɫɬɜɟɧɧɵɦɢ�ɞɪɭɝ�ɞɪɭɝɭ? ɂɫɫɥɟɞɨɜɚɧɢɹ� ɚɜɬɨɪɚ 
ɩɨɤɚɡɵɜɚɸɬ,  ɱɬɨ�ɫɟɝɦɟɧɬ�ɞɚɱɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɞɚɥɟɤɨ�ɧɟ� ɨɞɧɨɪɨɞɟɧ,  ɟɝɨ�ɞɢɮ-
ɮɟɪɟɧɰɢɚɰɢɹ�ɩɨ�ɜɨɡɪɚɫɬɧɨɦɭ�ɩɪɢɡɧɚɤɭ, ɱɚɫɬɨɬɟ�ɫɨɜɟɪɲɚɟɦɵɯ�ɩɨɟɡɞɨɤ�ɢ�ɢɯ 
ɰɟɥɹɦ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ� ɨɩɪɟɞɟɥɹɸɬ� ɜɟɥɢɱɢɧɭ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɢ� ɫɬɚ-
ɛɢɥɶɧɨɫɬɶ� ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɞɫɟɝɦɟɧɬɚ� ɞɚɱɧɵɯ� ɩɟɪɟɜɨɡɨɤ. ȼ� ɨɛɳɟɦ� ɫɥɭɱɚɟ 
ɦɨɠɧɨ�ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ�ɢɫɬɢɧɧɨɫɬɶ�ɫɥɟɞɭɸɳɟɝɨ�ɭɬɜɟɪɠɞɟɧɢɹ: ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨ�ɬɨɠɞɟɫɬɜɟɧɧɵɦɢ�ɹɜɥɹɸɬɫɹ�ɬɚɤɢɟ�ɮɚɤɬɨɪɵ�Ⱥ1�ɢ�Ⱥ2, ɤɨɬɨɪɵɟ�ɩɨɪɨɠɞɚɸɬ 
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ɡɧɚɱɢɬɟɥɶɧɵɟ (ɛɨɥɟɟ 0,2 ɧɚɫɟɥɟɧɧɨɫɬɢ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ) ɢ� ɫɬɚɛɢɥɶɧɵɟ  
ɜɨ�ɜɪɟɦɟɧɢ (ɧɟ�ɦɟɧɟɟ 2 ɦɟɫɹɰɟɜ) ɩɨɞɫɟɝɦɟɧɬɧɵɟ�ɩɨɬɨɤɢ�ɫ�ɧɢɡɤɨɣ�ɜɚɪɢɚɰɢɟɣ 
ɢɯ�ɜɟɥɢɱɢɧɵ (ɧɟ�ɛɨɥɟɟ 5 % ɨɬ�ɫɪɟɞɧɢɯ�ɡɧɚɱɟɧɢɣ). Ʌɸɛɨɣ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ 
�ɧɚɩɪɢɦɟɪ, ɞɚɱɧɵɟ� ɩɨɟɡɞɤɢ) ɢɦɟɟɬ� ɝɪɚɞɚɰɢɢ� ɩɨ� ɜɵɞɟɥɟɧɧɵɦ� ɩɪɢɡɧɚɤɚɦ 
�ɜɨɡɪɚɫɬɧɨɣ, ɱɚɫɬɨɬɧɵɣ, ɰɟɥɟɜɨɣ� ɢ� ɞɪ.). Ʉɚɤ� ɨɬɦɟɱɚɥɨɫɶ� ɪɚɧɟɟ, ɱɟɦ� ɧɢɠɟ 
ɭɪɨɜɟɧɶ�ɪɚɡɞɟɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɧɚ�ɫɨɫɬɚɜɥɹɸɳɢɟ, ɬɟɦ 
ɛɨɥɟɟ� ɤɨɧɤɪɟɬɧɵɦ� ɩɨ� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ� ɟɝɨ� ɩɚɪɚɦɟɬɪɚɦ� ɨɧ� ɫɬɚɧɨɜɢɬɫɹ. 
ɍɪɨɜɧɟɣ�ɩɨɞɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɟɫɤɨɥɶɤɨ (ɪɢɫɭɧɨɤ 13). 

 
Ɋɢɫɭɧɨɤ 13 – Ɋɚɡɞɟɥɟɧɢɟ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ 

ɩɨ�ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɦ�ɮɚɤɬɨɪɚɦ 

Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɫɟɝɦɟɧɬɚ� ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ� ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɟɤɨɬɨɪɵɣ 
ɩɨɬɨɤɨɨɛɪɚɡɭɸɳɢɣ�ɮɚɤɬɨɪ. ɉɪɢ� ɩɨɞɫɟɝɦɟɧɬɢɪɨɜɚɧɢɢ� ɷɬɨɬ�ɮɚɤɬɨɪ� ɤɨɧɤɪɟ-
ɬɢɡɢɪɭɟɬɫɹ, ɫɭɠɚɟɬɫɹ�ɨɛɥɚɫɬɶ�ɟɝɨ�ɞɟɣɫɬɜɢɹ, ɮɢɤɫɢɪɭɸɬɫɹ�ɛɨɥɟɟ�ɬɨɱɧɵɟ�ɩɪɢ-
ɱɢɧɵ�ɟɝɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ʉɚɤ�ɩɨɤɚɡɵɜɚɸɬ�ɩɪɨɜɟɞɟɧɧɵɟ�ɚɜɬɨɪɨɦ�ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ, ɩɨɞɫɟɝɦɟɧɬ 2-ɝɨ�ɢɥɢ 3-ɝɨ�ɩɨɪɹɞɤɚ� ɩɨɡɜɨɥɹɟɬ�ɜɵɹɜɢɬɶ�ɪɟɝɭɥɹɪɧɵɣ 
ɩɨɬɨɤ� ɫ� ɭɫɬɨɣɱɢɜɵɦɢ� ɢ� ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ� ɩɚɪɚɦɟɬɪɚɦɢ� ɩɨ� ɪɚɡɥɢɱɧɵɦ� ɩɟ-
ɪɢɨɞɚɦ�ɟɝɨ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 
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Ɉɞɧɚɤɨ�ɩɪɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ� ɫɟɝɦɟɧɬɧɨɦ�ɩɨɬɨɤɟ (ɦɟɧɟɟ 5 % ɧɚɫɟɥɟɧɧɨ-
ɫɬɢ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ) ɞɚɥɶɧɟɣɲɟɟ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɫɫɟɢ-
ɜɚɧɢɸ�ɞɚɧɧɵɯ�ɰɟɥɟɜɵɯ�ɩɨɟɡɞɨɤ. ɉɨ�ɨɬɞɟɥɶɧɵɦ�ɨɫɬɚɧɨɜɨɱɧɵɦ�ɩɭɧɤɬɚɦ�ɮɢɤ-
ɫɢɪɭɟɦɵɣ�ɩɨɬɨɤ�ɜ 1–2 ɩɚɫɫɚɠɢɪɚ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɡɨɧɟ�ɟɝɨ�ɜɚɪɢɚɰɢɣ,  ɢ�ɜ�ɬɚɤɨɦ 
ɫɥɭɱɚɟ�ɭɫɬɨɣɱɢɜɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɞɫɟɝɦɟɧɬɧɨɝɨ�ɭɪɨɜɧɹ 2–3 ɩɨɪɹɞɤɚ�ɩɨ-
ɥɭɱɢɬɶ�ɧɟ�ɭɞɚɟɬɫɹ. ɉɨɞɨɛɧɵɟ�ɮɚɧɬɨɦɧɵɟ�ɜɫɩɥɟɫɤɢ�ɫɥɟɞɭɟɬ�ɨɬɧɨɫɢɬɶ�ɤ�ɫɥɭ-
ɱɚɣɧɵɦ,  ɤɨɬɨɪɵɟ�ɧɟɥɶɡɹ�ɡɚɤɥɚɞɵɜɚɬɶ�ɜ�ɩɪɨɝɧɨɡ,  ɬɚɤ�ɤɚɤ�ɜɟɪɨɹɬɧɨɫɬɶ�ɢɯ�ɩɨ-
ɜɬɨɪɟɧɢɹ�ɱɟɪɟɡ�ɡɚɞɚɧɧɵɣ�ɩɟɪɢɨɞ�ɤɪɚɣɧɟ�ɦɚɥɚ. 

Ƚɥɭɛɨɤɨ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɵɣ�ɩɨɬɨɤ (ɧɢɠɟ�ɬɪɟɬɶɟɝɨ�ɩɨɪɹɞɤɚ) ɬɚɤɠɟ�ɢɦɟɟɬ 
ɨɫɨɛɟɧɧɨɫɬɢ� ɫɜɨɟɝɨ� ɩɪɨɹɜɥɟɧɢɹ. Ɉɧ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɭɫɬɨɣɱɢɜɵɣ� ɬɨɥɶɤɨ 
ɞɥɹ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɞɢɚɩɚɡɨɧɚ� ɦɨɳɧɨɫɬɢ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɨɬɨɤɚ� ɧɚ� ɭɱɚɫɬɤɟ 
ɢɥɢ�ɩɥɟɱɟ�ɭɱɚɫɬɤɚ (ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɥɨɤɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ�ɨɬɪɚɠɟɧɵ�ɧɚ 
ɪɢɫɭɧɤɟ 14).  

 
Ɋɢɫɭɧɨɤ 14 – Ɉɛɥɚɫɬɢ�ɭɫɬɨɣɱɢɜɨɝɨ, ɝɥɭɛɨɤɨ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɨɝɨ�ɩɨɬɨɤɚ 

ɂɫɫɥɟɞɨɜɚɧɢɹ�ɚɜɬɨɪɚ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ (Sɤi – Sɧi) = 2(Sɤ(i+1) – Sɧ(i+1)), ɬ. ɟ. ɧɚ 
ɝɥɭɛɨɤɨ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɨɦ�ɭɪɨɜɧɟ�ɲɢɪɢɧɚ�ɞɢɚɩɚɡɨɧɚ� ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨɬɨɤɚ 
(i+1)-ɝɨ�ɩɨɪɹɞɤɚ�ɜ 2 ɪɚɡɚ�ɭɠɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɜɟɥɢɱɢɧɵ�ɩɨɬɨɤɚ i-ɝɨ�ɩɨɪɹɞ-
ɤɚ� ɫɟɝɦɟɧɬɚɰɢɢ. Ⱦɥɹ� ɩɨɬɨɤɨɜ� ɭɪɨɜɧɹ� ɫɟɝɦɟɧɬɚɰɢɢ i < 3 ɬɚɤɚɹ� ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɶ�ɧɟ�ɜɵɹɜɥɟɧɚ. 

ɋɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ, ɱɬɨ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɥɭɱɚɹɯ�ɧɚ�ɭɪɨɜɧɟ 3í4-ɝɨ�ɩɨɪɹɞ-
ɤɨɜ� ɤɪɚɣɧɟ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ� ɩɨɬɨɤ, ɢɫɯɨɞɹɳɢɣ� ɨɬ� ɧɟɤɨɬɨɪɨɝɨ� ɥɨɤɚɥɶɧɨɝɨ 
ɮɚɤɬɨɪɚ, ɢɦɟɟɬ�ɞɨɫɬɚɬɨɱɧɨ�ɭɫɬɨɣɱɢɜɵɟ�ɬɟɧɞɟɧɰɢɢ. ɇɚɩɪɢɦɟɪ, ɧɚ�ɰɟɥɨɦ�ɪɹɞɟ 
ɩɪɢɝɨɪɨɞɧɵɯ� ɭɱɚɫɬɤɨɜ� ɧɚ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɫɬɚɧɰɢɹɯ� ɩɨɪɨɠɞɚɟɬɫɹ� ɩɨɞɫɟɝ-
ɦɟɧɬɧɵɣ�ɩɨɬɨɤ (ɜ�ɨɫɧɨɜɧɨɦ – ɷɬɨ�ɞɚɱɧɵɟ�ɩɨɟɡɞɤɢ,  ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ�ɩɨ�ɜɨɡ-
ɪɚɫɬɧɨɦɭ�ɩɪɢɡɧɚɤɭ), ɨɛɥɚɞɚɸɳɢɟ�ɜɵɫɨɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɶɸ (ɩɨɜɬɨɪɹɟɬɫɹ�ɤɚ-
ɠɞɭɸ� ɧɟɞɟɥɸ� ɜ� ɨɞɢɧ� ɢ� ɬɨɬ� ɠɟ� ɞɟɧɶ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɛɨɥɟɟ� ɞɜɭɯ� ɦɟɫɹɰɟɜ). 
Ɍɚɤɢɟ�ɩɨɬɨɤɢ�ɛɭɞɟɦ�ɧɚɡɵɜɚɬɶ ɭɫɥɨɜɧɨ�ɭɫɬɨɣɱɢɜɵɦɢ. 



40 
 

ɋɛɨɪ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɫɜɟɞɟɧɢɣ� ɩɨ� ɝɥɭɛɨɤɨ� ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɵɦ� ɩɨɬɨɤɚɦ 
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ� ɩɪɨɰɟɞɭɪɭ� ɫɨɜɦɟɳɟɧɢɹ� ɚɧɤɟɬɧɨɝɨ� ɨɩɪɨɫɚ� ɢ 
ɜɢɡɭɚɥɶɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ�ɢ� ɫɬɚɧɰɢɣ� ɩɪɢɝɨɪɨɞɧɨɝɨ 
ɭɱɚɫɬɤɚ. Ɉɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɪɟɡɭɥɶɬɚɬɚɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɚɜɬɨɪɚ, ɦɨɠɧɨ�ɷɤɫɩɟɪɬ-
ɧɨ�ɨɰɟɧɢɬɶ�ɡɚɬɪɚɬɵ�ɧɚ�ɩɨɥɭɱɟɧɢɟ�ɞɚɧɧɵɯ�ɩɨ�ɝɥɭɛɨɤɨ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɵɦ�ɩɨ-
ɬɨɤɚɦ,  ɤɨɬɨɪɵɟ�ɜ 3  ɪɚɡɚ�ɛɨɥɶɲɟ�ɡɚɬɪɚɬ�ɩɨ�ɫɛɨɪɭ� ɫɜɟɞɟɧɢɣ�ɨɛɳɢɯ�ɪɚɡɦɟɪɨɜ 
ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɬɨɤɨɜ�ɧɚ� ɭɱɚɫɬɤɟ. ȿɫɥɢ�ɢɡɭɱɚɬɶ� ɝɥɭɛɨɤɨ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɧɵɟ 
ɩɨɬɨɤɢ, ɬɨ�ɢɯ�ɧɚ�ɩɨɪɹɞɨɤ� ɛɨɥɶɲɟ, ɱɟɦ�ɨɛɳɢɯ�ɰɢɮɪ, ɢ, ɤɪɨɦɟ� ɬɨɝɨ, ɩɪɢɯɨ-
ɞɢɬɫɹ� ɪɚɛɨɬɚɬɶ� ɧɚ� ɝɪɚɧɢ� ɩɨɝɪɟɲɧɨɫɬɢ� ɪɟɡɭɥɶɬɚɬɨɜ, ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɲɚɹ 
ɩɪɢ� ɷɬɨɦ� ɪɢɫɤ� ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɬɶ� ɫɥɭɱɚɣɧɵɟ� ɜɟɥɢɱɢɧɵ, ɜɨɡɜɨɞɹ� ɢɯ� ɜ� ɪɚɧɝ 
ɩɨɫɬɨɹɧɧɵɯ. ȼ� ɷɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɨɜɟɫɬɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ (ɥɭɱɲɟ – ɚɧɚɥɢɬɢɱɟɫɤɢɯ) ɨɰɟɧɨɤ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɩɟɪɢɨɞɢ-
ɱɟɫɤɢ�ɩɨɜɬɨɪɹɸɳɢɯɫɹ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɩɪɢ�ɫɥɚɛɵɯ�ɜɯɨɞɧɵɯ�ɩɨ-
ɬɨɤɚɯ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ�ɤ� ɡɚɞɚɱɟ� ɨ�ɧɚɞɟɠɧɨɦ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ� ɝɥɭɛɨɤɨ� ɫɟɝ-
ɦɟɧɬɢɪɨɜɚɧɧɵɯ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɬɨɤɨɜ� ɪɟɡɭɥɶɬɚɬɵ� ɬɚɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɨɡɜɨɥɹɬ�ɨɩɪɟɞɟɥɢɬɶ�ɡɨɧɭ�ɩɟɪɟɯɨɞɧɵɯ�ɩɪɨɰɟɫɫɨɜ (ɪɢɫɭɧɨɤ 15). 

 
Ɋɢɫɭɧɨɤ 15 – ɍɫɬɚɧɨɜɥɟɧɢɟ�ɩɟɪɟɯɨɞɧɨɣ�ɤ�ɫɥɭɱɚɣɧɵɦ�ɩɪɨɰɟɫɫɚɦ 

ɡɨɧɵ�ɫɥɚɛɵɯ�ɩɨɬɨɤɨɜ 

Ɇɟɠɞɭ�ɨɛɥɚɫɬɹɦɢ�ɭɫɬɨɣɱɢɜɨ�ɩɟɪɢɨɞɢɱɟɫɤɢɯ�ɢ�ɫɥɭɱɚɣɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ-
ɯɨɞɢɬɫɹ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɢɫɤɨɦɵɯ�ɩɚɪɚɦɟɬɪɨɜ, ɜ�ɤɨ-
ɬɨɪɨɣ�ɜɟɥɢɱɢɧɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɨɧɤɪɟɬɧɵɯ�ɭɫɥɨɜɢɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɥɢɛɨ�ɞɟ-
ɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦɢ, ɥɢɛɨ� ɫɬɨɯɚɫɬɢɱɟɫɤɢɦɢ. ɉɪɢ� ɷɬɨɦ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 
ɞɟɣɫɬɜɢɹ� ɝɪɭɩɩɵ�ɥɨɤɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ� ɧɚ�ɩɪɢɝɨɪɨɞɧɨɦ� ɭɱɚɫɬɤɟ fact(i) ɢ�ɢɯ 
ɩɥɟɱ Lɮi�ɲɢɪɢɧɚ�ɢ�ɜɵɫɨɬɚ�ɩɟɪɟɯɨɞɧɨɣ�ɡɨɧɵ�ɦɨɠɟɬ�ɢɡɦɟɧɹɬɶɫɹ. ȿɫɬɶ�ɨɫɧɨɜɚ-
ɧɢɹ�ɩɨɥɚɝɚɬɶ, ɱɬɨ�ɭɜɟɥɢɱɟɧɢɟ�ɥɨɤɚɥɶɧɨɝɨ�ɮɚɤɬɨɪɚ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɨɧɢɠɟɧɢɸ 
ɩɟɪɟɯɨɞɧɨɣ�ɡɨɧɵ, ɚ�ɧɚɛɨɪ�ɦɧɨɠɟɫɬɜɚ�ɤɨɪɨɬɤɢɯ («ɦɟɥɤɢɯ») ɮɚɤɬɨɪɨɜ, ɞɟɣɫɬ-
ɜɭɸɳɢɯ�ɧɚ�ɞɚɧɧɨɦ�ɩɪɢɝɨɪɨɞɧɨɦ�ɭɱɚɫɬɤɟ, ɨɛɟɫɩɟɱɢɬ�ɩɨɜɵɲɟɧɢɟ�ɩɟɪɟɯɨɞɧɨɣ 
ɤ�ɫɥɭɱɚɣɧɵɦ�ɩɪɨɰɟɫɫɚɦ�ɡɨɧɵ�ɩɨ�ɞɨɩɭɫɬɢɦɵɦ�ɡɧɚɱɟɧɢɹɦ�ɩɨɬɨɤɚ. 

ɉɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�ɫɥɨɠɧɨɣ�ɫɯɟɦɵ�ɞɟɣɫɬɜɢɹ�ɦɧɨɠɟɫɬɜɟɧɧɵɯ�ɥɨɤɚɥɶɧɵɯ 
ɮɚɤɬɨɪɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 11) ɢɥɥɸɫɬɪɢɪɨɜɚɥɢɫɶ�ɩɨɡɢɰɢɢ� ɨɞɢɧɨɱɧɨɝɨ�ɢɯ�ɞɟɣ-
ɫɬɜɢɹ,  ɬ.  ɟ.  ɤɨɝɞɚ�ɧɟɤɨɬɨɪɚɹ�ɫɬɚɧɰɢɹ�ɢɥɢ�ɨɫɬɚɧɨɜɨɱɧɵɣ�ɩɭɧɤɬ�ɹɜɥɹɸɬɫɹ�ɢɫ-
ɬɨɱɧɢɤɨɦ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɬɨɥɶɤɨ� ɨɞɧɨɝɨ� ɥɨɤɚɥɶɧɨɝɨ� ɮɚɤɬɨɪɚ. ȼ� ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɧɚɱɚɥɶɧɚɹ� ɫɬɚɧɰɢɹ� Ɇ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɭɱɚɫɬɤɚ� Ɇ�ɇ 
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ɦɨɠɟɬ� ɢɦɟɬɶ� ɪɹɞ� ɥɨɤɚɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ, ɩɨɪɨɠɞɚɸɳɢɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɫɟɝɦɟɧɬɵ�ɩɨɬɨɤɚ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɩɥɟɱɚɯ�ɞɟɣɫɬɜɢɹ (ɪɢɫɭɧɨɤ 16). 

 
Ɋɢɫɭɧɨɤ 16 – ɉɨɪɨɠɞɟɧɢɟ�ɪɹɞɚ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ 

ɨɬ�ɝɪɭɩɩɵ�ɮɚɤɬɨɪɨɜ�ɧɚ�ɨɞɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɭɱɚɫɬɤɚ 

ɉɨ� ɞɚɧɧɨɣ� ɫɯɟɦɟ� ɜɨɡɦɨɠɧɵ� ɞɜɚ� ɨɫɧɨɜɧɵɯ� ɜɚɪɢɚɧɬɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫɟɝ-
ɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ. 

1 ɋɬɚɧɰɢɹ�Ɇ�ɝɟɧɟɪɢɪɭɟɬ�ɪɹɞ�ɧɟɡɚɜɢɫɢɦɵɯ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɥɨɤɚɥɶɧɵɯ�ɮɚɤ-
ɬɨɪɨɜ, ɤɨɬɨɪɵɟ�ɩɨɪɨɠɞɚɸɬ�ɭɫɬɨɣɱɢɜɵɟ (ɢɥɢ�ɧɟɭɫɬɨɣɱɢɜɵɟ) ɩɨɬɨɤɢ. Ʉɚɤ�ɛɵ-
ɥɨ�ɭɤɚɡɚɧɨ�ɪɚɧɟɟ, ɜɨɡɦɨɠɧɚ�ɞɟɮɪɚɝɦɟɧɬɚɰɢɹ�ɢɫɯɨɞɧɨɝɨ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ 
ɧɚ� ɭɪɨɜɧɟɜɵɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɭɬɨɱɧɟɧɢɟɦ� ɜɥɢɹɸɳɟɝɨ 
ɮɚɤɬɨɪɚ. ɗɬɢ�ɩɪɨɰɟɞɭɪɵ�ɦɨɠɧɨ�ɩɪɨɜɨɞɢɬɶ�ɫ�ɤɚɠɞɵɦ�ɫɟɝɦɟɧɬɧɵɦ�ɩɨɬɨɤɨɦ, 
ɫɬɪɨɢɬɶ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɞɢɚɝɪɚɦɦɵ�ɜ�ɭɜɟɪɟɧɧɨɫɬɢ, ɱɬɨ�ɧɢ�ɩɪɢ�ɤɚɤɢɯ�ɨɛɫɬɨɹ-
ɬɟɥɶɫɬɜɚɯ�ɩɚɫɫɚɠɢɪɵ�ɫ�ɨɞɧɨɝɨ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ�ɧɟ�ɩɟɪɟɣɞɭɬ�ɜ�ɞɪɭɝɨɣ, ɬɚɤ 
ɤɚɤ�ɮɚɤɬɨɪɵ�ɧɟɡɚɜɢɫɢɦɵ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ. 

2 ɉɨ�ɫɬɚɧɰɢɢ�Ɇ�ɞɟɣɫɬɜɭɸɬ�ɥɨɤɚɥɶɧɵɟ�ɮɚɤɬɨɪɵ, ɜ�ɬɨɣ�ɢɥɢ�ɢɧɨɣ�ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɹɳɢɟ�ɞɪɭɝ� ɨɬ� ɞɪɭɝɚ. ɗɬɨɬ�ɮɚɤɬ� ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ� ɫɨɱɟɬɚɧɢɹ�ɮɚɤɬɨɪɨɜ 
ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɪɟɚɥɶɧɵɦ�ɜ�ɫɢɥɭ�ɰɟɥɟɜɨɣ�ɛɥɢɡɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ�ɫɟɝɦɟɧɬɧɵɯ 
ɩɨɬɨɤɨɜ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ�ɧɚ�ɨɞɧɨɣ�ɫɬɚɧɰɢɢ. ɂɡ�ɷɬɨɝɨ�ɫɥɟɞɭɟɬ, ɱɬɨ�ɜɨɡɦɨɠ-
ɧɚ�ɩɨɬɟɪɹ�ɱɚɫɬɢ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ�ɡɚ�ɫɱɟɬ�ɩɟɪɟɯɨɞɚ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɞɪɭɝɨɣ 
ɫɟɝɦɟɧɬ. ɇɚɩɪɢɦɟɪ, ɱɚɫɬɶ� ɩɚɫɫɚɠɢɪɨɜ� ɢɡ� ɩɨɫɬɨɹɧɧɨɝɨ� ɱɢɫɥɚ� ɞɚɱɧɢɤɨɜ� ɩɨ 
ɫɬɚɧɰɢɢ�Ɋ (ɫɦ. ɪɢɫɭɧɨɤ 16) ɪɟɲɢɥɢ�ɩɪɨɜɟɫɬɢ�ɜɵɯɨɞɧɵɟ�ɧɚ�ɛɚɡɟ�ɨɬɞɵɯɚ, ɤɨ-
ɬɨɪɚɹ�ɧɚɯɨɞɢɬɫɹ�ɧɚ�ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ�Ʉ�ɭɱɚɫɬɤɚ�Ɇ�ɇ. ɉɪɢɱɟɦ�ɬɚɤɨɣ 
ɩɟɪɟɯɨɞ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɬɚɛɢɥɶɧɵɦ�ɜ�ɬɟɱɟɧɢɟ�ɥɟɬɧɟɝɨ�ɩɟɪɢɨɞɚ.  

Ɍɚɤ�ɤɚɤ�ɪɟɱɶ�ɢɞɟɬ�ɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ (ɝɥɭɛɨɤɨ�ɫɟɝɦɟɧ-
ɬɢɪɨɜɚɧɧɵɯ), ɬɨ� ɜɡɚɢɦɧɵɟ� ɩɟɪɟɯɨɞɵ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɩɨɪɨɠɞɚɸɳɢɯ� ɮɚɤɬɨɪɨɜ 
ɢɦɟɸɬ�ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ. ȼ�ɷɬɨɦ�ɨɬɧɨɲɟɧɢɢ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɞɟɥɹɬɶ�ɤɚ-
ɬɟɝɨɪɢɢ ɧɟɤɨɪɪɟɥɢɪɭɸɳɢɯ, ɫɥɚɛɨ�ɤɨɪɪɟɥɢɪɭɸɳɢɯ�ɢ ɤɨɪɪɟɥɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ.   

ɇɟɤɨɪɪɟɥɢɪɭɸɳɢɟ�ɮɚɤɬɨɪɵ�ɧɢ�ɩɪɢ�ɤɚɤɢɯ�ɭɫɥɨɜɢɹɯ�ɧɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ 
ɫ�ɞɪɭɝɢɦɢ�ɮɚɤɬɨɪɚɦɢ. ɇɚɩɪɢɦɟɪ, ɪɚɛɨɱɢɟ�ɩɨɟɡɞɤɢ�ɩɨɪɨɠɞɚɸɬɫɹ�ɧɟɤɨɪɪɟɥɢ-
ɪɭɸɳɢɦɢ�ɮɚɤɬɨɪɚɦɢ (ɩɪɢɫɬɭɩɢɬɶ�ɤ�ɪɚɛɨɬɟ�ɫɥɟɞɭɟɬ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɨɟ�ɜɪɟɦɹ�ɫ 
ɬɨɱɧɨɣ�ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ�ɢ�ɡɚɜɟɪɲɢɬɶ�ɪɚɛɨɬɭ�ɬɚɤɠɟ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɨɟ�ɜɪɟɦɹ). 
ɋɥɚɛɨ�ɤɨɪɪɟɥɢɪɭɸɳɢɟ�ɮɚɤɬɨɪɵ�ɢɦɟɸɬ�ɨɩɪɟɞɟɥɟɧɧɭɸ�ɬɟɧɞɟɧɰɢɸ�ɤ�ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɸ, ɧɨ�ɜ�ɮɢɤɫɢɪɨɜɚɧɧɵɟ�ɩɪɨɦɟɠɭɬɤɢ�ɜɪɟɦɟɧɢ, ɩɨɞɞɚɸɳɢɟɫɹ�ɩɪɨɝɧɨ-
ɡɭ. ɇɚɩɪɢɦɟɪ, ɩɪɢɛɵɜɚɸɳɢɟ�ɜ�ɫɚɧɚɬɨɪɢɣ�ɧɚ�ɨɬɞɵɯ�ɢ�ɥɟɱɟɧɢɟ�ɹɜɥɹɸɬɫɹ�ɱɚɫ-
ɬɢɱɧɨ� ɞɚɱɧɢɤɚɦɢ, ɤɨɬɨɪɵɟ� ɪɟɝɭɥɹɪɧɨ� ɩɪɢ� ɨɬɤɪɵɬɢɢ� ɫɟɡɨɧɚ� ɩɨɫɟɳɚɸɬ 
ɞɚɧɧɵɣ�ɫɚɧɚɬɨɪɢɣ, ɧɚɯɨɞɹɳɢɣɫɹ�ɧɚ�ɫɬɚɧɰɢɢ�Ʉ, ɚ�ɞɚɱɧɵɣ�ɩɨɫɟɥɨɤ – ɧɚ�ɨɫɬɚ-
ɧɨɜɨɱɧɨɦ�ɩɭɧɤɬɟ�Ɋ (ɫɦ. ɪɢɫɭɧɨɤ 16). 
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ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɫɨɱɟɬɚɧɢɟ�ɩɚɪɵ�ɮɚɤɬɨɪɨɜ 
Прибытие в санаторий                 ļ 
на станцию К                            

ɨɩɪɟɞɟɥɹɬ�ɩɪɢɝɨɪɨɞɧɵɣ�ɩɨɬɨɤ�ɧɚ�ɩɟɪɟɝɨɧɟ�Ʉ�Ɋ�ɭɱɚɫɬɤɚ�Ɇ�ɇ. ɋɨɨɬɧɨɲɟɧɢɟ 
ɭɤɚɡɚɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɫɟɝ-
ɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ. ɉɪɢ�ɷɬɨɦ�ɜɨɡɦɨɠɧɵ�ɫɥɟɞɭɸɳɢɟ�ɜɚɪɢɚɧɬɵ (ɪɢɫɭɧɨɤ 17). 

 
Ɋɢɫɭɧɨɤ 17 – ȼɡɚɢɦɨɜɥɢɹɧɢɟ�ɞɜɭɯ�ɮɚɤɬɨɪɨɜ, 
ɩɨɪɨɠɞɚɸɳɢɯ�ɪɚɡɥɢɱɧɵɟ�ɫɟɝɦɟɧɬɧɵɟ�ɩɨɬɨɤɢ 

Ɉɛɳɢɣ�ɩɨɬɨɤ�ɫ�ɭɱɟɬɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɮɚɤɬɨɪɨɜ�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ 
ɩɨ�ɮɨɪɦɭɥɟ 

),ɉ,ɉ(ȕɉĮɉ)(ɉ max
ɫɚɧ

max
ɞɚɱ

max
ɫɚɧ

max
ɞɚɱ2,1 corfact �� ¦  

ɝɞɟ�Į�ɢ�ȕ – ɤɨɷɮɮɢɰɢɟɧɬɵ�ɫɟɝɦɟɧɬɚɰɢɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɝɪɭɩɩ�ɩɪɢɝɨɪɨɞ-
ɧɵɯ�ɩɨɬɨɤɨɜ. 

Ⱦɨɥɸ�ɤɨɪɪɟɥɢɪɨɜɚɧɧɨɝɨ�ɩɨɬɨɤɚ�ɦɨɠɧɨ�ɜɵɪɚɡɢɬɶ�ɱɟɪɟɡ�ɤɨɷɮɮɢɰɢɟɧɬ 

max
ɫɚɧ

max
ɞɚɱ

max
ɫɚɧ

max
ɞɚɱ

ɉɉ
ɉȕ�ɉ1(Į�ɉ1(

Ȗ
�

'����
 , 

ɝɞɟ�ǻɉ – ɬɟɪɹɟɦɵɣ�ɩɨɬɨɤ�ɢɡ�ɡɚ�ɧɚɥɢɱɢɹ�ɩɟɪɟɞ�ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ�ɩɚɫɫɚɠɢɪɚ-
ɦɢ�ɜɨɡɪɨɫɲɢɯ�ɚɥɶɬɟɪɧɚɬɢɜ�ɜɵɛɨɪɚ (ɫɦ. ɧɢɠɟ). 

Ɍɪɨɣɤɭ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�Į, ȕ�ɢ�Ȗ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɢɡ�ɞɢɚɝɪɚɦɦɵ�ɫɟɝɦɟɧ-
ɬɢɪɨɜɚɧɧɵɯ�ɩɨɬɨɤɨɜ�ɩɨ�ɤɚɠɞɨɦɭ «ɫɬɨɥɛɢɤɭ» ɢ�ɜɫɟɦ�ɩɟɪɟɝɨɧɚɦ�ɩɪɢɝɨɪɨɞɧɨ-
ɝɨ�ɭɱɚɫɬɤɚ. 

Поездка на дачи 
по остановочному пункту Р 
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Ɋɢɫɭɧɨɤ 18 – ɋɟɝɦɟɧɬɧɨɟ�ɩɟɪɟɪɚɫɩɪɟɞɟ- 
ɥɟɧɢɟ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɬɨɤɨɜ 

ɧɚ�ɜɵɞɟɥɟɧɧɨɦ�ɩɟɪɟɝɨɧɟ�Ʉ�Ɋ�ɭɱɚɫɬɤɚ�Ɇ�ɇ: 
1 – ɞɚɱɧɵɟ; 2 – ɫɚɧɚɬɨɪɧɵɟ; 3 – ɤɨɪɪɟɥɢɪɨɜɚɧɧɵɟ 

�ɩɟɪɟɫɟɤɚɸɳɢɟɫɹ) 
 

ɋɨɝɥɚɫɧɨ�ɩɪɟɞɥɚɝɚɟɦɨɣ�ɮɨɪɦɭɥɟ 
ɉ,ɉɉ ɫɚɧ

max
ɫɚɧ '� ɉ,ɉɉ ɞɚɱ

max
ɞɚɱ '�  

ɝɞɟ�ɉɞɚɱ, ɉɫɚɧ – ɜɟɥɢɱɢɧɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɫɟɝɦɟɧɬɧɵɯ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɧɚ 
ɤɨɧɤɪɟɬɧɨɦ�ɩɟɪɟɝɨɧɟ. ǻɉ�ɞɟɥɢɬɫɹ�ɧɚ�ɬɪɢ�ɧɟɪɚɜɧɵɟ�ɱɚɫɬɢ (ɩɨ�ɞɜɭɦ�ɫɟɝɦɟɧɬɚɦ 
ɢ�ɩɟɪɟɯɨɞɹɳɢɟ�ɧɚ�ɞɪɭɝɢɟ�ɜɢɞɵ�ɬɪɚɧɫɩɨɪɬɚ). Ⱦɥɹ�ɩɨɥɭɱɟɧɢɹ�ɡɧɚɱɟɧɢɹ�ɩɟɪɟɜɟ-
ɡɟɧɧɵɯ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ�ɩɪɢɝɨɪɨɞɧɨɦ� ɭɱɚɫɬɤɟ� ɫɥɟɞɭɟɬ� ɩɪɨɫɭɦɦɢɪɨɜɚɬɶ� ɜɟɥɢ-
ɱɢɧɵ�ɢɫɫɥɟɞɭɟɦɵɯ i�ɯ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ�ɩɨ j�ɦ�ɩɟɪɟɝɨɧɚɦ�ɢ k�ɦ�ɩɪɢɝɨɪɨɞ-
ɧɵɦ�ɩɨɟɡɞɚɦ: 
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ɉɪɢ� ɧɚɥɢɱɢɢ max
ɞɚɱɉ ɜɫɟɝɞɚ� ɩɪɢɫɭɬɫɬɜɭɟɬ� ɧɟɤɨɬɨɪɵɣ� ɩɨɬɨɤ�ɉɫɚɧ. ɋɨɨɬɜɟɬɫɬ-

ɜɟɧɧɨ, ɩɪɢ max
ɫɚɧɉ � ɢɦɟɟɬɫɹ� ɩɨɬɨɤ� ɉɞɚɱ. Ʉɨɪɪɟɥɢɪɨɜɚɧɧɵɣ� ɩɚɪɚɦɟɬɪ 

max max
ɞɚɱ ɫɚɧ(ɉ �ɉ )cor � ɹɜɥɹɟɬɫɹ� ɮɭɧɤɰɢɟɣ� ɫɟɡɨɧɚ. Ⱦɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɩɪɢɦɟɪɚ 

ɦɟɫɹɰɵ�ɢɸɥɶ�í�ɫɟɧɬɹɛɪɶ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɨɫɨɛɨ�ɢɧɬɟɧɫɢɜɧɵɦɢ�ɩɨɟɡɞɤɚɦɢ�ɢ 
ɧɚ�ɞɚɱɢ, ɢ� ɜ� ɫɚɧɚɬɨɪɢɣ. ɉɨɷɬɨɦɭ� ɜ� ɞɚɧɧɵɣ�ɩɟɪɢɨɞ�ɨɬɦɟɱɚɟɬɫɹ� ɨɫɨɛɨ�ɢɧɬɟɧ-
ɫɢɜɧɨɟ�ɩɟɪɟɦɟɲɢɜɚɧɢɟ�ɞɜɭɯ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ. Ɉɛɳɢɣ�ɩɪɢɝɨɪɨɞɧɵɣ�ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤ�ɧɚ�ɩɥɟɱɚɯ�ɞɟɣɫɬɜɢɹ�ɥɨɤɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ�ɡɚ�ɢɸɥɶ�í�ɫɟɧɬɹɛɪɶ�ɫɭ-
ɳɟɫɬɜɟɧɧɵɯ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɧɟ� ɩɪɟɬɟɪɩɟɜɚɟɬ (ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ 
ɨɛɴɟɤɬɢɜɧɨɝɨ� ɩɚɞɟɧɢɹ� ɨɛɴɟɦɨɜ� ɩɟɪɟɜɨɡɨɤ� ɨɫɟɧɶɸ), ɧɨ� ɫɬɪɭɤɬɭɪɧɨ� ɛɭɞɟɬ� ɡɚ-
ɦɟɬɧɨ� ɜɡɚɢɦɧɨɟ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɦɟɠɞɭ� ɞɜɭɦɹ� ɭɤɚɡɚɧɧɵɦɢ� ɫɟɝɦɟɧɬɧɵɦɢ 
ɩɨɬɨɤɚɦɢ (ɪɢɫɭɧɨɤ 18). 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɡɭɱɟɧɢɹ�ɦɧɨɝɨ-
ɫɟɝɦɟɧɬɧɵɯ� ɩɨɬɨɤɨɜ� ɧɚ� ɨɞɧɨɦ 
©ɫɬɨɥɛɢɤɟ» ɞɢɚɝɪɚɦɦɵ� ɩɚɫɫɚɠɢ-
ɪɨɩɨɬɨɤɨɜ� ɛɵɥɢ� ɡɚɦɟɱɟɧɵ� ɨɩɪɟ-
ɞɟɥɟɧɧɵɟ� ɩɨɬɟɪɢ� ɩɚɫɫɚɠɢɪɨɜ, 
ɫɜɹɡɚɧɧɵɟ� ɫ� ɬɟɦ, ɱɬɨ� ɩɨɹɜɥɹɟɬɫɹ 
ɪɹɞ� ɚɥɶɬɟɪɧɚɬɢɜ� ɜɵɛɨɪɚ� ɰɟɥɢ 
ɩɪɢɝɨɪɨɞɧɵɯ� ɩɟɪɟɜɨɡɨɤ, ɞɨɫɬɢ-
ɠɟɧɢɟ�ɤɨɬɨɪɵɯ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɛɟɫ-
ɩɟɱɟɧɨ� ɢ� ɚɜɬɨɦɨɛɢɥɶɧɵɦ� ɬɪɚɧɫ-
ɩɨɪɬɨɦ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɥɢɱɧɵɦ. 
ȿɫɥɢ�ɢɦɟɟɬɫɹ�ɜɵɜɟɪɟɧɧɵɣ�ɝɪɚɮɢɤ 
ɞɜɢɠɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ, 
ɚ� ɰɟɥɶ� ɫɜɹɡɚɧɚ� ɫ� ɩɨɟɡɞɤɨɣ� ɧɚ� ɞɚ-
ɱɭ,  ɬɨ�ɫ�ɬɨɣ�ɠɟ�ɦɟɬɨɞɢɱɧɨɫɬɶɸ�ɢ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, ɤɚɤ� ɬɚɤɚɹ� ɩɨ-
ɟɡɞɤɚ�ɜɵɩɨɥɧɹɥɚɫɶ�ɪɚɧɟɟ, ɫ�ɜɵɫɨɤɨɣ�ɜɟɪɨɹɬɧɨɫɬɶɸ�ɨɧɚ�ɛɭɞɟɬ�ɨɛɟɫɩɟɱɟɧɚ�ɢ�ɜ 
ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ. ɇɨ�ɟɫɥɢ�ɩɨɹɜɥɹɟɬɫɹ�ɧɟɫɤɨɥɶɤɨ�ɰɟɥɟɣ, ɩɪɢɱɟɦ�ɜɫɟ�ɨɧɢ�ɞɨɫ-
ɬɚɬɨɱɧɨ� ɜɚɠɧɵ, ɬɨ� ɢ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɢɯ� ɞɨɫɬɢɠɟɧɢɹ� ɛɭɞɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ 
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ɛɨɥɶɲɟ,  ɜ� ɬɨɦ�ɱɢɫɥɟ�ɢ� ɫɜɹɡɚɧɧɵɟ� ɫ� ɜɵɛɨɪɨɦ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫ-
ɩɨɪɬɚ. Ɂɚɦɟɱɟɧɨ, ɱɬɨ�ɩɪɢ�ɞɟɥɟɧɢɢ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ�ɧɚ 3 ɫɟɝɦɟɧɬɚ�ɫɭɳɟ-
ɫɬɜɭɟɬ�ɜɵɫɨɤɚɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɩɨɬɟɪɢ�ɞɨ 3 % ɩɚɫɫɚɠɢɪɨɜ. 

Ɉɞɧɨɣ� ɢɡ� ɩɪɢɱɢɧ «ɪɚɫɫɟɢɜɚɧɢɹ» ɩɨɬɨɤɚ� ɹɜɥɹɟɬɫɹ� ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ 
ɤɚɱɟɫɬɜɨɦ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ� ɩɨ�ɨɩɪɟɞɟɥɟɧɧɨɦɭ� ɫɟɝɦɟɧɬɭ� ɩɟɪɟɜɨɡɨɤ. Ɍɚɤ 
ɤɚɤ�ɤɚɠɞɵɣ�ɫɟɝɦɟɧɬ�ɢɦɟɟɬ�ɫɜɨɟ�ɩɥɟɱɨ�ɩɨɝɚɲɟɧɢɹ�ɫɨɝɥɚɫɧɨ�ɩɨɪɨɠɞɚɸɳɟɦɭ 
ɥɨɤɚɥɶɧɨɦɭ�ɮɚɤɬɨɪɭ, ɬɨ�ɧɚ�ɧɟɤɨɬɨɪɨɦ�ɨɫɬɚɧɨɜɨɱɧɨɦ�ɩɭɧɤɬɟ, ɝɞɟ�ɞɨɥɠɟɧ�ɩɨ-
ɝɚɲɚɬɶɫɹ�ɞɚɧɧɵɣ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ, ɬɨɥɶɤɨ�ɱɚɫɬɢɱɧɨ�ɨɛɟɫɩɟɱɟɧ, ɧɚɩɪɢɦɟɪ, 
ɦɚɪɲɪɭɬ�ɩɨɞɜɨɡɚ�ɤ� ɫɚɧɚɬɨɪɢɸ, ɞɨ�ɤɨɬɨɪɨɝɨ 5 ɤɦ�ɩɭɬɢ. Ɉɞɧɚɤɨ� ɫɭɳɟɫɬɜɭɟɬ 
ɩɪɹɦɨɣ�ɚɜɬɨɛɭɫɧɵɣ�ɦɚɪɲɪɭɬ�ɨɬ�ɧɚɱɚɥɶɧɨɣ�ɫɬɚɧɰɢɢ�ɇ�ɩɪɹɦɨ�ɤ�ɤɨɪɩɭɫɚɦ�ɫɚ-
ɧɚɬɨɪɢɹ. ȼ�ɬɚɤɨɣ�ɫɢɬɭɚɰɢɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ�ɦɨɠɟɬ�ɛɵɬɶ 
ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɬɟɪɹɧ�ɞɥɹ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ɉɨɷɬɨɦɭ�ɜɦɟɫɬɟ�ɫ�ɮɚɤɬɨɪɨɦ, ɩɨ-
ɪɨɠɞɚɸɳɢɦ�ɧɨɜɵɣ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ, ɦɨɝɭɬ�ɜɨɡɧɢɤɚɬɶ�ɮɚɤɬɨɪɵ: 

í ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ�ɟɝɨ�ɜɨɡɪɚɫɬɚɧɢɸ; 
í ɫɨɤɪɚɳɚɸɳɢɟ�ɨɛɴɟɦɵ�ɫɟɝɦɟɧɬɧɵɯ�ɩɟɪɟɜɨɡɨɤ;  
í�ɢɫɤɥɸɱɚɸɳɢɟ�ɞɚɧɧɵɣ�ɫɟɝɦɟɧɬ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ (ɪɢɫɭɧɨɤ 19). 

 
Ɋɢɫɭɧɨɤ 19 – Ⱦɢɧɚɦɢɤɚ�ɪɚɡɜɢɬɢɹ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɨɜ 

ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɪɚɡɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ 

ȼɟɤɬɨɪɧɚɹ�ɞɢɚɝɪɚɦɦɚ�ɞɚɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥɢɰɟ 2. 
Ɍɚɛɥɢɰɚ 2 – ȼɟɤɬɨɪɧɚɹ�ɞɢɚɝɪɚɦɦɚ�ɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɨɜ 

 

Ɏɚɤɬɨɪɵ, ɩɨɪɨɠɞɚɸɳɢɟ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ, ɦɨɝɭɬ�ɛɵɬɶ ɩɪɹɦɨɝɨ�ɞɟɣɫɬ-
ɜɢɹ F11 (ɩɪɢ� ɢɯ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ� ɫɪɚɡɭ�ɩɨɹɜɥɹɟɬɫɹ� ɫɨ 
ɫɬɚɛɢɥɶɧɵɦɢ  ɢ�ɭɫɬɨɣɱɢɜɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɞɥɢɬɟɥɶɧɨ-
ɝɨ�ɱɢɫɥɚ�ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ�ɩɟɪɢɨɞɨɜ) ɢ ɨɩɨɫɪɟɞɨɜɚɧɧɨɝɨ F12 (ɧɟɤɨɬɨɪɨɟ�ɜɪɟ-
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ɦɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ�ɧɨɜɵɣ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ – ɞɨ 20–40 % ɧɨ-
ɦɢɧɚɥɶɧɨɝɨ, ɢ� ɬɨɥɶɤɨ� ɱɟɪɟɡ 5–10 ɩɟɪɢɨɞɨɜ� ɩɨɹɜɥɹɟɬɫɹ� ɩɨɥɧɨɰɟɧɧɵɣ� ɫɟɝ-
ɦɟɧɬɧɵɣ�ɩɨɬɨɤ). 

Ɏɚɤɬɨɪɵ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ� ɪɨɫɬɭ� ɫɟɝɦɟɧɬɧɨɝɨ� ɩɨɬɨɤɚ, ɪɚɡɞɟɥɹɸɬɫɹ� ɧɚ 
ɫɞɟɪɠɢɜɚɸɳɢɟ F21 (ɩɨɬɨɤ�ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ�ɨɫɬɚɟɬɫɹ�ɩɨɫɬɨɹɧɧɵɦ�ɢ�ɧɟ�ɭɜɟ-
ɥɢɱɢɜɚɟɬɫɹ� ɬɨɥɶɤɨ� ɩɨɬɨɦɭ, ɱɬɨ� ɨɤɚɡɵɜɚɟɬɫɹ� ɩɨɫɬɨɹɧɧɵɦ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹ-
ɧɢɟ) ɢ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɟ F22 (ɩɨ� ɪɚɡɥɢɱɧɵɦ� ɩɟɪɢɨɞɚɦ� ɧɚɛɥɸɞɚɟɬɫɹ� ɧɟ-
ɡɧɚɱɢɬɟɥɶɧɨɟ�ɨɬɤɥɨɧɟɧɢɟ – ɞɨ 5–10 % ɨɬ�ɭɞɟɪɠɢɜɚɸɳɟɝɨ�ɭɪɨɜɧɹ�ɩɨɬɨɤɚ). 

Ɏɚɤɬɨɪɵ, ɫɨɤɪɚɳɚɸɳɢɟ�ɨɛɴɟɦ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ, ɦɨɠɧɨ�ɪɚɡɞɟɥɢɬɶ�ɧɚ 
ɠɟɫɬɤɢɟ F31 (ɩɪɢ� ɢɯ� ɞɟɣɫɬɜɢɢ� ɫɟɝɦɟɧɬɧɵɣ� ɩɨɬɨɤ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫɬɪɨɝɨ� ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɭɸ�ɜɟɥɢɱɢɧɭ – ɩɨɪɹɞɤɚ 30í50 % ɨɬ�ɧɨɦɢɧɚɥɶɧɨɝɨ�ɢ�ɞɚɥɟɟ�ɱɟɪɟɡ 
ɩɟɪɢɨɞɵ�ɜɵɞɟɪɠɢɜɚɟɬɫɹ�ɬɚɤɨɟ�ɞɟɣɫɬɜɢɟ) ɢ ɦɹɝɤɢɟ F32 (ɫɧɢɠɟɧɢɟ�ɧɚ 50 % ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ�ɧɚɛɥɸɞɚɟɬɫɹ�ɫɩɭɫɬɹ�ɧɟɫɤɨɥɶɤɨ�ɩɟɪɢɨɞɨɜ, ɚ�ɡɚ�ɷɬɨ�ɜɪɟɦɹ�ɫɟɝ-
ɦɟɧɬɧɵɣ�ɩɨɬɨɤ�ɩɨɫɬɟɩɟɧɧɨ�ɫɨɤɪɚɳɚɟɬɫɹ). 

Ɏɚɤɬɨɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ�ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ, ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ�ɧɚ ɫɬɪɨɝɢɟ 
F41 (ɫɪɚɡɭ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɢɯ� ɞɟɣɫɬɜɢɹ� ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ� ɫɬɚɧɨɜɢɬɫɹ�ɧɭɥɟɜɵɦ), 
ɫɝɥɚɠɟɧɧɵɟ F42 (ɫɟɝɦɟɧɬɧɵɣ�ɩɨɬɨɤ�ɫɧɢɠɚɟɬɫɹ�ɜ 2–3 ɪɚɡɚ�ɤɚɠɞɵɣ�ɩɨɫɥɟɞɭɸɳɢɣ 
ɩɟɪɢɨɞ�ɢ�ɱɟɪɟɡ 5–6 ɩɟɪɢɨɞɨɜ�ɫɬɚɧɨɜɢɬɫɹ�ɧɭɥɟɜɵɦ) ɢ ɛɟɡɭɫɥɨɜɧɵɟ F43 (ɩɨɞɚɜɥɹ-
ɸɬ�ɜɫɹɤɭɸ�ɜɨɡɦɨɠɧɨɫɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɞɚɧɧɨɝɨ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ). 

Ɋɚɡɥɢɱɢɹ�ɜ�ɞɟɣɫɬɜɢɢ�ɮɚɤɬɨɪɨɜ F32�ɢ F42�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɩɚɞɟɧɢɟ 
ɩɨɬɨɤɚ�ɜɨ�ɜɬɨɪɨɦ�ɫɥɭɱɚɟ�ɪɟɡɤɨɟ (ɤɚɤ�ɩɪɚɜɢɥɨ,  ɩɨ�ɥɢɧɟɣɧɨɦɭ�ɡɚɤɨɧɭ),  ɚ�ɩɪɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɮɚɤɬɨɪɚ F32�ɫɧɢɠɟɧɢɟ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ�ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɨ�ɧɟɥɢɧɟɣɧɨɦɭ�ɝɢɩɟɪɛɨɥɢɱɟɫɤɨɦɭ�ɡɚɤɨɧɭ. Ⱦɟɣɫɬɜɢɟ�ɮɚɤɬɨɪɨɜ F11�ɢ F41, F12 
ɢ F42�ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ. Ɏɚɤɬɨɪɵ F22, F32�ɢ F42�ɨɛɪɚɡɭɸɬ 
ɝɪɭɩɩɭ� ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ� ɞɟɣɫɬɜɢɹ, ɷɮɮɟɤɬ� ɨɬ� ɤɨɬɨɪɵɯ� ɩɪɨɹɜɥɹɟɬɫɹ� ɱɟɪɟɡ 
ɧɟɫɤɨɥɶɤɨ� ɩɟɪɢɨɞɨɜ� ɧɚɛɥɸɞɟɧɢɹ. Ɍɨɥɶɤɨ� ɮɚɤɬɨɪ, ɩɨɪɨɠɞɚɸɳɢɣ� ɫɟɝɦɟɧɬ-
ɧɵɣ�ɩɨɬɨɤ�ɜ�ɜɚɪɢɚɰɢɹɯ F11�ɢ F12� ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɩɨɡɢɬɢɜɧɵɦ, ɨɫɬɚɥɶɧɵɟ 
ɧɨɫɹɬ�ɞɟɫɬɪɭɤɬɢɜɧɵɣ�ɯɚɪɚɤɬɟɪ. Ɋɚɡɥɢɱɢɹ�ɢɯ�ɡɚɤɥɸɱɚɸɬɫɹ�ɬɨɥɶɤɨ�ɜɨ�ɜɪɟɦɟɧɢ 
ɧɚɫɬɭɩɥɟɧɢɹ� ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ� ɷɮɮɟɤɬɚ, ɤɨɬɨɪɵɣ� ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ� ɤɚɤ� ɫɨɤɪɚ-
ɳɟɧɢɟ�ɜ�ɬɨɣ�ɢɥɢ�ɢɧɨɣ�ɦɟɪɟ�ɫɟɝɦɟɧɬɧɨɝɨ�ɩɨɬɨɤɚ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɞɟɫɬɪɭɤɬɢɜɧɵɟ�ɮɚɤɬɨɪɵ�ɜɟɫɶɦɚ� ɭɫɬɨɣɱɢɜɵ 
ɜɨ�ɜɪɟɦɟɧɢ. Ɉɫɧɨɜɧɵɟ�ɦɟɪɵ�ɛɨɪɶɛɵ�ɫ�ɧɢɦɢ�ɫɜɹɡɵɜɚɸɬɫɹ�ɫ�ɬɟɯɧɢɱɟɫɤɨɣ�ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɟɣ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɦɦɭɧɢɤɚɰɢɣ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɢ�ɜɟɞɟɧɢɟ�ɫɨɝɥɚɫɨɜɚɧ-
ɧɨɣ� ɩɨɥɢɬɢɤɢ� ɫ� ɚɜɬɨɦɨɛɢɥɶɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɤɨɧɬɚɤɬɧɵɯ 
ɝɪɚɮɢɤɨɜ�ɞɥɹ�ɫɨɤɪɚɳɟɧɢɹ�ɨɠɢɞɚɧɢɣ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɭɧɤɬɚɯ�ɩɟɪɟɫɚɞɤɢ. Ⱦɥɹ�ɜɫɟɯ 
ɭɤɚɡɚɧɧɵɯ� ɞɟɫɬɪɭɤɬɢɜɧɵɯ�ɮɚɤɬɨɪɨɜ F2i ... F4i� ɧɟ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɛɨɥɟɟ� ɢɥɢ 
ɦɟɧɟɟ� ɠɟɫɬɤɢɯ� ɩɪɢɱɢɧ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ� ɞɟɣɫɬɜɢɟ� ɬɚɤɢɯ� ɮɚɤɬɨɪɨɜ. ɇɚ-
ɩɪɢɦɟɪ, ɮɚɤɬɨɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ� ɫɟɝɦɟɧɬɧɵɣ� ɩɨɬɨɤ F41 ... F43, ɤɚɠɟɬɫɹ, 
ɞɨɥɠɧɵ�ɢɦɟɬɶ�ɛɨɥɟɟ�ɫɢɥɶɧɵɟ�ɨɛɴɟɤɬɢɜɧɵɟ�ɦɨɬɢɜɵ�ɫɜɨɟɝɨ�ɩɪɨɹɜɥɟɧɢɹ, ɱɟɦ 
ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ� ɬɨɥɶɤɨ� ɩɪɟɩɹɬɫɬɜɭɸɬ� ɪɨɫɬɭ� ɫɟɝɦɟɧɬɧɨɝɨ� ɩɨɬɨɤɚ. ȿɫɥɢ 
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ɪɚɫɩɨɥɚɝɚɬɶ� ɜɫɟ�ɞɟɫɬɪɭɤɬɢɜɧɵɟ�ɮɚɤɬɨɪɵ�ɩɨ�ɪɚɧɝɭ� ɭɜɟɥɢɱɟɧɢɹ� ɫɢɥɵ� ɫɜɨɟɝɨ 
ɧɟɝɚɬɢɜɧɨɝɨ� ɩɪɨɹɜɥɟɧɢɹ, ɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɪɹɞ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɜɵɪɚɠɟɧ 
ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: (F21. F22), (F31, F32), (F41, F42, F43). 

Ʌɨɝɢɱɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ� ɜɧɭɬɪɟɧɧɢɟ� ɩɪɢɱɢɧɵ, ɩɨɪɨɠɞɚɸɳɢɟ� ɷɬɢ 
ɮɚɤɬɨɪɵ, ɬɚɤɠɟ�ɞɨɥɠɧɵ�ɪɚɫɩɨɥɚɝɚɬɶɫɹ�ɜ�ɬɚɤɨɦ�ɠɟ�ɩɨɪɹɞɤɟ. Ɉɞɧɚɤɨ�ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ� ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ� ɨɞɧɢɦɢ� ɢ� ɬɟɦɢ� ɠɟ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ� ɦɟɪɚɦɢ 
ɨɞɢɧɚɤɨɜɨ�ɩɪɨɞɭɤɬɢɜɧɨ�ɦɨɠɧɨ�ɛɨɪɨɬɶɫɹ� ɫ� ɪɚɡɥɢɱɧɵɦɢ�ɮɚɤɬɨɪɚɦɢ� ɩɪɟɩɹɬ-
ɫɬɜɭɸɳɟɝɨ, ɫɨɤɪɚɳɚɸɳɟɝɨ�ɢ�ɢɫɤɥɸɱɚɸɳɟɝɨ�ɯɚɪɚɤɬɟɪɚ. ɇɟɬ�ɛɨɥɟɟ�ɫɢɥɶɧɵɯ 
ɩɪɟɝɪɚɞ, ɜɨɡɞɜɢɝɧɭɬɵɯ� ɩɟɪɟɞ� ɢɫɤɥɸɱɚɸɳɢɦɢ� ɮɚɤɬɨɪɚɦɢ, ɫɬɨɹɳɢɦɢ� ɧɚ 
ɜɟɪɲɢɧɟ�ɩɢɪɚɦɢɞɵ�ɞɟɫɬɪɭɤɬɢɜɧɨɝɨ�ɞɟɣɫɬɜɢɹ. ɋ�ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ, ɮɚɤɬɨɪɵ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ� ɪɨɫɬɭ� ɫɟɝɦɟɧɬɧɨɝɨ� ɩɨɬɨɤɚ, ɦɨɝɭɬ� ɛɵɬɶ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɨɱ-
ɧɵɦɢ, ɤɨɬɨɪɵɟ�ɬɪɭɞɧɨ�ɩɪɟɨɞɨɥɟɬɶ�ɫ�ɩɨɩɵɬɤɨɣ�ɩɪɢɦɟɧɟɧɢɹ�ɩɪɨɫɬɵɯ�ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɯ�ɦɟɪ.  

ɏɚɪɚɤɬɟɪ�ɞɟɣɫɬɜɢɹ�ɜɫɟɯ�ɮɚɤɬɨɪɨɜ, ɭɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫɭɧɤɟ 19, ɨɫɬɚɟɬɫɹ�ɩɨ-
ɞɨɛɧɵɦ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɜɟɥɢɱɢɧɵ�ɩɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ�ɢɦɢ�ɩɨɪɨɠɞɚɸɬɫɹ. ɋɥɟɞɭ-
ɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɪɟɱɶ�ɢɞɟɬ�ɨ�ɫɟɝɦɟɧɬɧɵɯ�ɩɨɬɨɤɚɯ, ɤɨɬɨɪɵɟ�ɩɨ 
ɫɚɦɨɦɭ�ɨɩɪɟɞɟɥɟɧɢɸ�ɡɧɚɱɢɬɟɥɶɧɵɦɢ�ɛɵɬɶ�ɧɟ�ɦɨɝɭɬ (ɧɚ�ɭɪɨɜɧɟ 0,2–0,3 ɢ�ɧɢɠɟ 
ɨɬ�ɧɚɫɟɥɟɧɧɨɫɬɢ� ɩɨɟɡɞɚ, ɬ. ɟ. 100–250 ɩɚɫɫɚɠɢɪɨɜ). Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚ-
ɝɚɟɦɚɹ�ɦɟɬɨɞɢɤɚ�ɩɨɡɜɨɥɹɟɬ�ɛɨɥɟɟ�ɤɚɱɟɫɬɜɟɧɧɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�ɜɟɥɢɱɢɧɭ�ɩɪɢ-
ɝɨɪɨɞɧɨɝɨ�ɩɨɬɨɤɚ�ɫ�ɭɱɟɬɨɦ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ�ɜɥɢɹɸɳɢɯ�ɮɚɤɬɨɪɨɜ, ɢɞɟɧɬɢɮɢ-
ɰɢɪɨɜɚɧɧɵɯ�ɩɨ�ɭɫɥɨɜɢɹɦ�ɞɟɣɫɬɜɢɹ, ɩɪɢɱɢɧɧɨ�ɫɥɟɞɫɬɜɟɧɧɵɦ�ɫɜɹɡɹɦ�ɢ�ɞɪ.  

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ʉɭɧ, Ɇ.� ɉɪɟɞɢɤɬɢɜɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɧɚ� ɩɪɚɤɬɢɤɟ / Ɇ. Ʉɭɧ, Ʉ. Ⱦɠɨɧɫɨɧ. í 

ɋɉɛ. : ɉɢɬɟɪ, 2019. – 640 ɫ. 
2 ȼɚɤɭɥɟɧɤɨ, ɋ. ɉ.�Ɉɫɨɛɟɧɧɨɫɬɢ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɜ�ɩɪɢɝɨɪɨɞɧɨɦ 

ɫɨɨɛɳɟɧɢɢ / ɋ. ɉ. ȼɚɤɭɥɟɧɤɨ, ɇ. ɘ. ȿɜɪɟɟɧɨɜɚ // Ʉɨɧɰɟɩɰɢɢ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɢ�ɩɪɢ-
ɤɥɚɞɧɵɯ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ : ɫɛ. ɫɬ. ɦɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. :  ɜ  4 ɱ.  – Ʉɚ-
ɡɚɧɶ : Ⱥɷɬɟɪɧɚ, 2017. – ɋ. 9í12. 
 
S. P. VAKULENKO 

FORECASTING OF THE SIZES 
SUBURBAN PASSENGER FLOWS   
WITH DYNAMIC HORIZON OF EVENTS 

The technique of forecasting suburban passenger flow as multistructural formation 
produced  by  the  various  factors  is  offered  that  provides  a  steady  platform  of  the  target  
forecast with monitoring of a condition transport system. The result an estimation predic-
tive suburban flows is based not only on statistics by some retrospective of sample, but on 
knowledge the reasons forming the appropriate segment flow. 

ɉɨɥɭɱɟɧɨ 19.10.2022 
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ɉɈȼɕɒȿɇɂȿ�ɄȺɑȿɋɌȼȺ�ɈȻɋɅɍɀɂȼȺɇɂə�ɉȺɋɋȺɀɂɊɈȼ 
ɂ�ȿȽɈ�ɈɐȿɇɄȺ�ȼ�ɌɊȺɇɋɉɈɊɌɇɕɏ�ɉȿɊȿɋȺȾɈɑɇɕɏ�ɍɁɅȺɏ 
ȼ�ɍɋɅɈȼɂəɏ�ɉɅɈɌɇɈɃ�ɁȺɋɌɊɈɃɄɂ�ɌȿɊɊɂɌɈɊɂɂ 

ɉɪɟɞɥɚɝɚɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ� ɨɰɟɧɤɚ� ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ, ɭɱɢɬɵɜɚɸɳɚɹ�ɜɤɥɚɞ�ɪɹɞɚ�ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ, ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ� ɩɨɜɵ-
ɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɭɫɥɭɝɢ. Ɉɫɨɛɟɧɧɨɫɬɶɸ�ɬɚɤɨɝɨ�ɩɨɞɯɨɞɚ 
ɹɜɥɹɟɬɫɹ�ɡɚɜɟɪɲɚɸɳɟɟ�ɤɨɦɩɥɟɤɫɧɨɟ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɟ�ɨɛɨɫɧɨɜɚɧɢɟ�ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɨɫɬɢ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦɵ�ɦɟɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟ-
ɫɬɜɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɵɪɚɠɟɧɧɨɝɨ�ɜ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɪɢɬɟɥɹɯ, ɫ�ɭɱɟɬɨɦ�ɨɤɭɩɚɟ-
ɦɨɫɬɢ�ɤɚɩɢɬɚɥɶɧɵɯ�ɜɥɨɠɟɧɢɣ, ɧɚɩɪɚɜɥɹɟɦɵɯ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɨɣ�ɧɚ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
ɫɨɨɪɭɠɟɧɢɟ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟ-
ɲɟɧɢɣ.   

ɋɨɜɪɟɦɟɧɧɵɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɩɚɫɫɚɠɢɪɫɤɢɣ� ɤɨɦɩɥɟɤɫ – ɷɬɨ� ɬɪɚɧɫ-
ɩɨɪɬɧɨ�ɩɟɪɟɫɚɞɨɱɧɵɣ� ɭɡɟɥ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɬɟɫɧɭɸ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 
ɫɜɹɡɶ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɜɵɩɨɥɧɹɸɳɢɣ�ɪɚɛɨɬɭ�ɤɚɤ�ɦɧɨɝɨɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɣ� ɤɨɦɩɥɟɤɫ� ɝɨɪɨɞɫɤɨɣ� ɚɝɥɨɦɟɪɚɰɢɢ. Ɋɨɫɬ� ɝɨɪɨɞɨɜ�ɢ�ɩɨɜɵɲɟɧɢɟ 
ɨɛɳɟɣ�ɦɨɛɢɥɶɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ� ɨɩɪɟɞɟɥɹɸɬ� ɬɟɧɞɟɧɰɢɸ�ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡɜɢ-
ɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɫɬɚɧɰɢɣ� ɢ� ɜɨɤɡɚɥɨɜ. ȼ 2019í2020 ɝɝ. 
ɢɡ�ɡɚ� ɪɚɡɥɢɱɧɵɯ� ɮɨɪɫ�ɦɚɠɨɪɧɵɯ� ɨɛɫɬɨɹɬɟɥɶɫɬɜ� ɢ� ɩɚɧɞɟɦɢɢ� ɧɚɛɥɸɞɚɥɨɫɶ 
ɧɟɤɨɬɨɪɨɟ�ɫɧɢɠɟɧɢɟ�ɨɛɳɟɝɨ�ɨɛɴɟɦɚ�ɩɟɪɟɜɟɡɟɧɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ, ɨɞɧɚɤɨ�ɜ�ɩɨ-
ɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɚɫɫɚɠɢɪɫɤɢɣ�ɬɪɚɧɫɩɨɪɬ�ɫɬɚɧɨɜɢɬɫɹ�ɜɟɫɶ-
ɦɚ� ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ� ɧɚ� ɨɫɧɨɜɧɵɯ� ɦɚɪɲɪɭɬɚɯ� ɩɪɢɝɨɪɨɞɧɨɝɨ, ɦɟɫɬɧɨɝɨ� ɢ 
ɞɚɥɶɧɟɝɨ�ɫɨɨɛɳɟɧɢɣ.  

ȼ� ɭɫɥɨɜɢɹɯ� ɨɫɬɪɨɝɨ� ɞɟɮɢɰɢɬɚ� ɩɨɥɟɡɧɨɣ� ɩɥɨɳɚɞɢ� ɢ� ɩɥɨɬɧɨɣ� ɡɚɫɬɪɨɣɤɢ 
ɫɬɚɧɰɢɨɧɧɨɣ� ɩɥɨɳɚɞɤɢ� ɨɫɨɛɨɝɨ� ɜɧɢɦɚɧɢɹ� ɬɪɟɛɭɸɬ� ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ� ɫ 
ɤɚɱɟɫɬɜɨɦ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɩɚɫ-
ɫɚɠɢɪɨɩɨɬɨɤɨɜ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ�ɫɨɜɪɟɦɟɧɧɵɯ�ɜɨɤɡɚɥɶɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ�ɫɜɹ-
ɡɵɜɚɟɬɫɹ� ɫ� ɪɟɲɟɧɢɟɦ�ɩɪɨɛɥɟɦ� ɷɮɮɟɤɬɢɜɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɫɪɟɞɵ. Ⱦɥɹ�ɫɨɜɪɟɦɟɧɧɵɯ�ɤɪɭɩɧɵɯ�ɦɟɝɚɩɨɥɢɫɨɜ�ɚɤɬɭɚɥɶ-
ɧɨɣ� ɹɜɥɹɟɬɫɹ� ɡɚɞɚɱɚ� ɞɚɥɶɧɟɣɲɟɝɨ� ɪɚɡɜɢɬɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
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ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɫɚɞɨɱɧɨɝɨ�ɭɡɥɚ (ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɫɬɚɧɰɢɣ, 
ɩɪɢɜɨɤɡɚɥɶɧɵɯ�ɩɥɨɳɚɞɟɣ, ɜɨɤɡɚɥɨɜ). 

ȼ�ɫɨɜɪɟɦɟɧɧɵɯ�ɦɟɝɚɩɨɥɢɫɚɯ�ɧɚɛɥɸɞɚɟɬɫɹ� ɭɫɬɨɣɱɢɜɚɹ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɮɨɪ-
ɦɢɪɨɜɚɧɢɸ�ɢ�ɪɚɡɜɢɬɢɸ�ɜɨɤɡɚɥɶɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ�ɤɚɤ�ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɝɨɪɨɞɫɤɢɯ� ɫɬɪɭɤɬɭɪ. Ʉɪɨɦɟ� ɨɫɧɨɜɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɜɨɤɡɚɥɶ-
ɧɵɟ� ɤɨɦɩɥɟɤɫɵ�ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɪɚɡɜɢɜɚɬɶ� ɬɚɤɢɦ�ɨɛɪɚɡɨɦ,  ɱɬɨɛɵ�ɨɧɢ�ɛɵɥɢ 
ɨɛɟɫɩɟɱɟɧɵ� ɩɥɨɳɚɞɤɚɦɢ� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɬɨɪɝɨɜɥɢ, ɪɟɫɬɨɪɚɧɧɵɦɢ� ɡɨ-
ɧɚɦɢ, ɭɱɪɟɠɞɟɧɢɹɦɢ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɤɭɥɶɬɭɪɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ, ɡɨɧɚɦɢ�ɪɚɡ-
ɜɥɟɱɟɧɢɣ�ɢ�ɞɟɥɨɜɵɯ�ɜɫɬɪɟɱ. Ɍɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɫɚɞɨɱɧɵɣ�ɭɡɟɥ�ɫɬɚɧɨɜɢɬɫɹ�ɝɨ-
ɪɨɞɫɤɢɦ� ɪɚɣɨɧɨɦ� ɦɧɨɝɨɰɟɥɟɜɨɝɨ� ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ, ɤɨɬɨɪɵɣ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɫɟɪɜɢɫ� ɢ� ɤɨɦɮɨɪɬ� ɞɥɹ� ɤɥɢɟɧɬɨɜ, ɝɚɪɚɧɬɢɪɭɟɬ� ɢɯ� ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ, ɜɵɩɨɥɧɹɟɬ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ, ɨɪɝɚɧɢɡɭɟɬ� ɷɮɮɟɤɬɢɜɧɨɟ� ɭɩ-
ɪɚɜɥɟɧɢɟ�ɜɫɟɦɢ�ɩɪɨɰɟɫɫɚɦɢ�ɢ�ɞɪ. Ɋɨɫɬ�ɱɢɫɥɚ�ɩɚɫɫɚɠɢɪɨɜ, ɫ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ, 
ɢ�ɱɢɫɥɚ�ɤɥɢɟɧɬɨɜ, ɩɨɥɶɡɭɸɳɢɯɫɹ�ɭɫɥɭɝɚɦɢ�ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɫɚɞɨɱɧɨɝɨ�ɤɨɦ-
ɩɥɟɤɫɚ�ɜ�ɞɪɭɝɢɯ�ɰɟɥɹɯ�í�ɫ�ɞɪɭɝɨɣ, ɬɪɟɛɭɸɬ�ɩɪɢɧɹɬɢɹ�ɨɫɨɛɵɯ�ɩɪɨɟɤɬɧɵɯ�ɪɟ-
ɲɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ�ɧɚ�ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɭɫɥɭɝ, ɜ�ɬɨɦ 
ɱɢɫɥɟ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ. 

Ⱥɧɚɥɢɡ� ɢɫɬɨɪɢɱɟɫɤɢ� ɫɥɨɠɢɜɲɢɯɫɹ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɜɨɤɡɚɥɶɧɵɯ� ɤɨɦɩɥɟɤ-
ɫɨɜ�ɜɵɹɜɥɹɟɬ�ɰɟɥɵɣ�ɪɹɞ�ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ�ɫɨ�ɫɥɨɠɧɨɫɬɶɸ�ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɨɣ� ɦɨɞɟɪɧɢɡɚɰɢɢ. ɉɥɨɬɧɚɹ� ɝɨɪɨɞɫɤɚɹ� ɡɚɫɬɪɨɣɤɚ� ɨɝɪɚɧɢɱɢɜɚɟɬ 
ɩɪɢɦɟɧɟɧɢɟ� ɷɤɫɬɟɧɫɢɜɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɪɚɡɜɢɬɢɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ʉɚɤ� ɩɪɚ-
ɜɢɥɨ,  ɜɨɤɡɚɥɶɧɵɟ�ɤɨɦɩɥɟɤɫɵ�ɩɨɫɬɪɨɣɤɢ XIX ɢ XX ɜɟɤɨɜ�ɢɦɟɸɬ�ɨɞɧɨɭɪɨɜ-
ɧɟɜɨɟ�ɜɡɚɢɦɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɩɪɢɜɨɤɡɚɥɶɧɨɣ�ɩɥɨɳɚɞɢ�ɢ�ɩɨɫɚɞɨɱɧɵɯ�ɩɥɚɬ-
ɮɨɪɦ�ɫ�ɩɭɬɹɦɢ�ɩɨɫɚɞɤɢ�ɜɵɫɚɞɤɢ�ɩɚɫɫɚɠɢɪɨɜ.  ɗɬɢ�ɜɨɤɡɚɥɵ�ɭɠɟ�ɞɚɜɧɨ�ɪɚɛɨ-
ɬɚɸɬ�ɜ�ɪɟɠɢɦɟ�ɜɵɫɨɤɨɣ�ɡɚɝɪɭɡɤɢ, ɨɫɨɛɟɧɧɨ�ɜ�ɱɚɫɵ�ɩɢɤ.  

ɋɨɜɪɟɦɟɧɧɵɟ�ɦɢɪɨɜɵɟ�ɬɟɧɞɟɧɰɢɢ�ɪɚɡɜɢɬɢɹ�ɜɨɤɡɚɥɶɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ�ɞɢɤ-
ɬɭɸɬ� ɞɪɭɝɢɟ� ɩɪɚɜɢɥɚ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɨɡɞɚɸɳɢɟ� ɤɨɦɮɨɪɬɧɭɸ� ɫɪɟɞɭ� ɞɥɹ 
ɩɚɫɫɚɠɢɪɨɜ� ɫ� ɧɟɨɛɯɨɞɢɦɵɦ� ɫɩɟɤɬɪɨɦ� ɤɚɱɟɫɬɜɟɧɧɵɯ� ɭɫɥɭɝ. ȼ� ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɧɨɜɵɯ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɤɨɦɩɥɟɤɫɨɜ� ɜ� ɤɪɭɩɧɵɯ� ɝɨɪɨɞ-
ɫɤɢɯ� ɚɝɥɨɦɟɪɚɰɢɹɯ� ɢ� ɦɟɝɚɩɨɥɢɫɚɯ� ɜɵɩɨɥɧɹɟɬɫɹ� ɩɨ� ɜɟɪɬɢɤɚɥɶɧɨɦɭ (ɦɧɨɝɨ-
ɭɪɨɜɧɟɜɨɦɭ) ɜɚɪɢɚɧɬɭ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɡɞɚɧɢɹ� ɜɨɤɡɚɥɚ� ɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɭɬɟɣ, ɱɬɨ�ɪɟɡɤɨ�ɭɜɟɥɢɱɢɜɚɟɬ�ɩɨɥɟɡɧɵɟ�ɩɥɨɳɚɞɢ�ɞɥɹ�ɩɥɚɧɢɪɨɜɤɢ�ɪɚɡɥɢɱɧɵɯ 
ɩɨɦɟɳɟɧɢɣ�ɢ� ɭɫɬɪɨɣɫɬɜ, ɚ� ɬɚɤɠɟ�ɩɨɡɜɨɥɹɟɬ� ɢɫɤɥɸɱɢɬɶ� ɩɟɪɟɫɟɱɟɧɢɹ�ɩɚɫɫɚ-
ɠɢɪɨɩɨɬɨɤɨɜ�ɢ�ɫɨɤɪɚɬɢɬɶ�ɦɚɪɲɪɭɬɵ�ɫɥɟɞɨɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɩɪɢ�ɩɟɪɟɫɚɞɤɚɯ 
ɫ�ɨɞɧɨɝɨ�ɩɨɟɡɞɚ�ɧɚ�ɞɪɭɝɨɣ�ɢɥɢ�ɫ�ɨɞɧɨɝɨ�ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɞɪɭɝɨɣ.  

ɋɨɜɪɟɦɟɧɧɵɟ�ɛɵɫɬɪɨɪɚɫɬɭɳɢɟ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɢɫɬɟɦɵ�ɬɪɟɛɭɸɬ�ɪɟɲɟɧɢɹ 
ɞɜɭɯ�ɨɫɧɨɜɧɵɯ�ɡɚɞɚɱ: ɢɡɭɱɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɡɚɩɪɨɫɨɜ�ɫɨ�ɫɬɨɪɨɧɵ�ɩɨɬɪɟɛɢ-
ɬɟɥɟɣ�ɭɫɥɭɝ�ɢ�ɩɪɟɞɥɨɠɟɧɢɣ�ɩɨ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɦɭ�ɪɚɡɜɢɬɢɸ�ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ� ɜɧɟɞɪɹɬɶɫɹ, ɭɩɪɟɠɞɚɹ� ɜɨɡɪɚɫɬɚɸɳɢɣ� ɩɨɬɨɤ� ɢ 
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ɨɛɟɫɩɟɱɢɜɚɹ�ɬɟɦ�ɫɚɦɵɦ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ.  

Ʉɚɱɟɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɤɚɤ�ɨɩɪɟɞɟɥɟɧɧɨ�ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ�ɩɨɬɪɟɛɧɨɫɬɟɣ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɨɟɡɞɤɟ� ɨɬ�ɩɭɧɤɬɚ� ɨɬ-
ɩɪɚɜɥɟɧɢɹ�ɤ�ɩɭɧɤɬɭ�ɧɚɡɧɚɱɟɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɩɟɪɟɫɚɞɨɤ�ɢ�ɨɠɢɞɚɧɢɣ�ɜ�ɩɭɬɢ�ɫɥɟ-
ɞɨɜɚɧɢɹ. ɂɧɬɟɝɪɚɥɶɧɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɨɞɱɟɪɤɢɜɚɸɳɚɹ� ɢɧɬɟɪɟɫ� ɬɪɚɧɫ-
ɩɨɪɬɚ� ɤ� ɩɨɬɪɟɛɧɨɫɬɹɦ� ɩɚɫɫɚɠɢɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɤɥɢɟɧɬɨɪɢɟɧɬɢɪɨɜɚɧ-
ɧɨɫɬɶ. ɉɨɜɵɲɟɧɢɟ�ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ�ɩɨɡɜɨɥɹɟɬ: 

í�ɭɜɟɥɢɱɢɜɚɬɶ�ɩɪɢɛɵɥɶ�ɨɬ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ�ɫ�ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ 
ɡɨɧɨɣ� ɬɹɝɨɬɟɧɢɹ� ɛɥɚɝɨɞɚɪɹ� ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ� ɭɫɥɭɝ� ɞɚɧɧɨɝɨ� ɜɢɞɚ� ɬɪɚɧɫ-
ɩɨɪɬɚ�ɞɥɹ�ɩɚɫɫɚɠɢɪɚ�ɢ  ɞɨɫɬɭɩɧɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ�ɭɫɥɭɝ, ɨɤɚɡɵɜɚɟɦɵɯ�ɧɚ�ɨɛɴ-
ɟɤɬɚɯ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ; 

í�ɭɦɟɧɶɲɢɬɶ�ɜɪɟɦɟɧɧɵɟ�ɡɚɬɪɚɬɵ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɨɫɭɳɟɫɬɜɥɟɧɢɟ�ɧɟɨɛɯɨ-
ɞɢɦɵɯ� ɨɩɟɪɚɰɢɣ� ɧɚ� ɫɬɚɧɰɢɹɯ� ɢ� ɜɨɤɡɚɥɶɧɵɯ� ɤɨɦɩɥɟɤɫɚɯ� ɩɪɢ� ɩɨɥɶɡɨɜɚɧɢɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ; 

í� ɫɨɡɞɚɜɚɬɶ� ɨɛɳɢɣ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɢɦɢɞɠ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫ-
ɩɨɪɬɚ�ɜ�ɨɬɡɵɜɚɯ, ɫɨɰɢɚɥɶɧɵɯ�ɫɟɬɹɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ�ɧɚɩɪɚɜɥɟɧɧɵɣ�ɢɧɬɟɪɟɫ 
ɢ� ɭɫɬɨɣɱɢɜɭɸ� ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ� ɤ� ɫɨɜɟɪɲɟɧɢɸ� ɩɨɟɡɞɨɤ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɨɣ 
ɩɚɫɫɚɠɢɪɚɦɢ�ɞɪɭɝɢɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ; 

í�ɫɨɤɪɚɳɚɬɶ�ɢɡɞɟɪɠɤɢ�ɡɚ�ɫɱɟɬ�ɨɩɬɢɦɢɡɚɰɢɢ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɢ 
ɛɢɡɧɟɫ�ɩɪɨɰɟɫɫɨɜ; 

í� ɫɧɢɠɚɬɶ� ɤɨɥɢɱɟɫɬɜɨ�ɧɟɧɚɞɥɟɠɚɳɟ� ɨɤɚɡɵɜɚɟɦɵɯ�ɭɫɥɭɝ� ɡɚ� ɫɱɟɬ� ɭɧɢɮɢ-
ɤɚɰɢɢ�ɤ�ɬɪɟɛɨɜɚɧɢɸ�ɢ�ɤɚɱɟɫɬɜɭ�ɷɬɢɯ�ɭɫɥɭɝ; 

í�ɩɨɜɵɲɚɬɶ�ɩɨɬɪɟɛɢɬɟɥɶɫɤɭɸ�ɥɨɹɥɶɧɨɫɬɶ�ɛɥɚɝɨɞɚɪɹ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ 
ɪɚɛɨɬɟ�ɩɟɪɫɨɧɚɥɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɢ�ɜɨɤɡɚɥɚ, ɤɨɬɨɪɵɣ�ɧɚɩɪɚɜɥɹɟɬ 
ɫɜɨɢ� ɡɧɚɧɢɹ� ɢ� ɧɚɜɵɤɢ� ɧɚ� ɥɭɱɲɭɸ� ɨɪɝɚɧɢɡɚɰɢɸ� ɪɚɛɨɬɵ  ɫ� ɞɨɛɪɨɠɟɥɚɬɟɥɶ-
ɧɵɦ�ɢ�ɤɭɥɶɬɭɪɧɵɦ�ɨɬɧɨɲɟɧɢɟɦ�ɤ�ɩɚɫɫɚɠɢɪɚɦ;  

í�ɜɧɟɞɪɹɬɶ�ɩɟɪɟɞɨɜɵɟ� ɩɪɚɤɬɢɤɢ�ɢ�ɩɟɪɟɞɨɜɨɣ� ɨɩɵɬ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ�ɢ� ɡɚ-
ɪɭɛɟɠɧɵɯ�ɪɚɡɪɚɛɨɬɨɤ�ɪɚɰɢɨɧɚɥɶɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ�ɜ 
ɞɟɹɬɟɥɶɧɨɫɬɶ�ɛɢɡɧɟɫ�ɛɥɨɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ. 

Ɉɞɧɚɤɨ� ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɨɫɬɶ� ɨɫɬɚɟɬɫɹ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɨɣ�ɭɪɨɜɧɹ�ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ, ɤɨɬɨɪɚɹ�ɨɰɟɧɢɜɚɟɬɫɹ�ɨɬɧɨ-
ɫɢɬɟɥɶɧɨɣ�ɲɤɚɥɨɣ�ɥɭɱɲɟɝɨ�ɢɥɢ�ɯɭɞɲɟɝɨ�ɭɪɨɜɧɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɜ�ɫɪɚɜɧɟɧɢɢ 
ɫ�ɧɟɤɨɬɨɪɵɦ�ɩɪɟɞɵɞɭɳɢɦ�ɩɟɪɢɨɞɨɦ�ɜɵɩɨɥɧɟɧɧɵɯ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ. 
ɋɥɟɞɫɬɜɢɟɦ�ɛɨɥɟɟ�ɜɵɫɨɤɨɝɨ�ɤɚɱɟɫɬɜɚ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ 
ɹɜɥɹɟɬɫɹ�ɜɨɡɪɚɫɬɚɧɢɟ�ɜɟɥɢɱɢɧɵ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɧɨ�ɩɪɢɱɢɧɚ�ɬɚɤɨɝɨ�ɭɜɟɥɢ-
ɱɟɧɢɹ�ɥɟɠɢɬ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɜ�ɤɚɱɟɫɬɜɟɧɧɨɣ�ɩɥɨɫɤɨɫɬɢ.  

�Ɉɰɟɧɤɚ�ɭɪɨɜɧɹ�ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɨɫɬɢ�ɩɨ�ɧɟɤɨɬɨɪɨɦɭ�ɢɧɬɟɝɪɚɥɶɧɨɦɭ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ�ɩɨɤɚɡɚɬɟɥɸ, ɭɱɢɬɵɜɚɸɳɟɦɭ�ɜɤɥɚɞ� ɤɚɠɞɨɣ� ɨɬɞɟɥɶɧɨɣ� ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ, ɩɨɡɜɨɥɢɬ� ɜɵɜɟɫɬɢ� ɬɟɯɧɨɥɨɝɢɸ� ɚɧɚɥɢɡɚ� ɢɫɩɨɥɧɟɧɧɵɯ� ɩɚɫɫɚ-
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ɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɧɨɜɵɣ�ɭɪɨɜɟɧɶ, ɫɩɨɫɨɛɫɬɜɭɹ�ɪɚɡɜɢɬɢɸ�ɤɜɚɥɢɦɟɬɪɢɱɟ-
ɫɤɢɯ�ɫɩɨɫɨɛɨɜ�ɨɩɪɟɞɟɥɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɭɫɥɭɝ, ɨɤɚɡɵɜɚɟɦɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɩɚɫɫɚɠɢɪɫɤɢɦ�ɬɪɚɧɫɩɨɪɬɨɦ.  

ɂɧɬɟɝɪɚɥɶɧɵɣ�ɢɧɞɟɤɫ�ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɨɫɬɢ�ɞɨɥɠɟɧ�ɭɱɢɬɵɜɚɬɶ�ɪɨɥɶ 
ɩɨɜɵɲɚɸɳɢɯ� ɤɚɱɟɫɬɜɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɯ  ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ, ɧɚɩɪɢɦɟɪ, ɚɤɬɢɜɧɵɣ�ɜɵɯɨɞ�ɜɨɤɡɚɥɶɧɵɯ�ɤɨɦɩɥɟɤ-
ɫɨɜ�ɜ�ɬɪɟɬɶɟ�ɩɪɨɟɤɬɧɨɟ�ɢɡɦɟɪɟɧɢɟ, ɱɬɨ�ɩɨɡɜɨɥɢɬ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɪɚɡɞɟɥɢɬɶ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ�ɛɟɡ�ɩɟɪɟɫɟɱɟɧɢɣ�ɫ�ɜɨɡɦɨɠɧɵɦ�ɧɟɤɪɢɬɢɱɧɵɦ�ɭɜɟɥɢɱɟɧɢɟɦ 
ɞɥɢɧɵ�ɦɚɪɲɪɭɬɨɜ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ. ɋɧɢɠɟɧɢɟ�ɬɚɤɢɯ�ɩɟɪɟɫɟɱɟɧɢɣ�ɛɭ-
ɞɟɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɦɢɧɢɦɢɡɚɰɢɢ�ɞɢɫɤɨɦɮɨɪɬɚ�ɜ�ɭɡɥɨɜɵɯ�ɬɨɱɤɚɯ�ɩɟɪɟɦɟɳɟ-
ɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɩɪɢ� ɧɚɯɨɠɞɟɧɢɢ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɧɚɤɨɩɢɬɟɥɹɯ (ɤɚɫɫɚɯ, ɡɚɥɚɯ 
ɨɠɢɞɚɧɢɣ� ɢ� ɞɪ.). ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɦɧɨɝɨɤɨɦɩɥɟɤɬɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɫɥɟɞɭɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɷɮɮɟɤɬɢɜɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɪɟɫɭɪɫ�ɩɚɪɚɥɥɟɥɶɧɨɝɨ�ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ, ɫɨɤɪɚɳɚɸɳɟɝɨ�ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ�ɨɠɢɞɚɧɢɹ 
ɩɚɫɫɚɠɢɪɨɜ. ɉɨɷɬɨɦɭ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɩɨɡɢɬɢɜɧɵɣ� ɚɫɩɟɤɬ� ɢɦɟɸɬ� ɬɚɤɢɟ� ɬɟɯ-
ɧɢɱɟɫɤɢɟ�ɦɟɪɵ, ɤɚɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ�ɜɬɨɪɨɣ�ɩɪɢɜɨɤɡɚɥɶɧɨɣ�ɩɥɨɳɚɞɢ, ɩɟɪɟ-
ɭɫɬɪɨɣɫɬɜɨ�ɩɚɫɫɚɠɢɪɫɤɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɩɪɢɟɦɨ-
ɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ�ɢ�ɩɨɫɚɞɨɱɧɵɯ�ɩɥɚɬɮɨɪɦ. 

ȼɫɟ�ɷɬɢ�ɦɟɪɵ�ɫɜɨɞɹɬɫɹ�ɜ�ɧɟɤɨɬɨɪɵɣ�ɟɞɢɧɵɣ�ɪɟɟɫɬɪ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɩɨ-
ɬɟɧɰɢɚɥɚ� ɩɚɫɫɚɠɢɪɫɤɨɣ� ɫɬɚɧɰɢɢ� ɩɨ� ɤɪɢɬɟɪɢɹɦ� ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɮɨɪɦɢɪɭɟɬɫɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɫɪɟɞɚ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ. ɉɨ� ɤɚɠɞɨɣ� ɩɨɡɢɰɢɢ� ɬɚɤɨɝɨ� ɪɟɟɫɬɪɚ� ɦɨɠɧɨ� ɪɚɡɪɚɛɨɬɚɬɶ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ� ɲɤɚɥɭ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ� ɨɰɟɧɤɢ� ɜɤɥɚɞɚ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ�ɪɟɲɟɧɢɹ�ɜ�ɨɛɳɭɸ�ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ� ɭɫɥɭɝ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ� ɨɰɟɧɤɚ� ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ� ɩɨ� ɨɬ-
ɞɟɥɶɧɵɦ� ɤɪɢɬɟɪɢɹɦ (ɧɚɩɪɢɦɟɪ, ɫɜɹɡɚɧɧɵɦ� ɫ� ɧɟɤɨɬɨɪɵɦ� ɩɟɪɟɱɧɟɦ� ɧɚɩɪɚɜ-
ɥɟɧɢɣ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ�ɤɚɱɟɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ) ɩɨɡɜɨɥɢɬ�ɩɨɥɭɱɢɬɶ 
ɢɧɬɟɝɪɚɥɶɧɭɸ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ�ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ, ɤɨɬɨɪɭɸ�ɦɨɠɧɨ 
ɜɵɪɚɠɚɬɶ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ (ɧɚɩɪɢɦɟɪ, ɜ�ɞɢɚɩɚɡɨɧɟ� ɨɬ 0,0 ɞɨ 
10,0).  ȼɨɡɦɨɠɧɨ, ɷɮɮɟɤɬɢɜɧɵɦɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɢɧ-
ɞɟɤɫɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ, ɤɨɬɨɪɵɟ� ɭɱɢɬɵɜɚɸɬ� ɨɞɧɨɜɪɟɦɟɧɧɨɟ� ɜɵɩɨɥɧɟɧɢɟ� ɞɜɭɯ� ɢ� ɛɨɥɟɟ� ɤɪɢɬɟ-
ɪɢɟɜ (ɧɚɩɪɢɦɟɪ, ɫɨɤɪɚɳɟɧɢɟ� ɨɠɢɞɚɧɢɣ� ɩɚɫɫɚɠɢɪɚ� ɢ� ɫɨɤɪɚɳɟɧɢɟ� ɞɥɢɧɵ 
ɦɚɪɲɪɭɬɚ� ɫɥɟɞɨɜɚɧɢɹ� ɨɬ� ɜɨɤɡɚɥɚ� ɧɚ� ɩɨɫɚɞɨɱɧɭɸ� ɩɥɚɬɮɨɪɦɭ, ɫɨɤɪɚɳɟɧɢɟ 
ɨɠɢɞɚɧɢɣ�ɢ�ɭɜɟɥɢɱɟɧɢɟ�ɱɢɫɥɚ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɭɫɥɭɝ�ɢ�ɞɪ.). 

Ʉɪɨɦɟ�ɬɨɝɨ, ɜɚɠɧɨ�ɜɵɩɨɥɧɢɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɤɪɢɬɟɪɢɟɜ 
ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ, ɩɪɢɜɨɞɹɳɢɯ� ɤ�ɦɢɧɢ-
ɦɢɡɚɰɢɢ�ɨɠɢɞɚɧɢɣ�ɧɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɥɢɧɢɹɯ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɫɤɨɣ 
ɫɬɚɧɰɢɢ, ɩɨɜɵɲɟɧɢɸ�ɤɨɦɮɨɪɬɧɨɫɬɢ�ɩɨɟɡɞɤɢ�ɞɥɹ�ɩɚɫɫɚɠɢɪɨɜ�ɢ�ɨɤɭɩɚɟɦɨɫɬɢ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ� ɞɥɹ� ɠɟɥɟɡɧɨɣ� ɞɨ-
ɪɨɝɢ. ȼ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɚɯ�ɨɛɹɡɚɬɟɥɶɧɨ�ɞɨɥɠɧɵ�ɭɱɢɬɵɜɚɬɶɫɹ�ɬɪɟɛɨɜɚ-
ɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɵ�ɬɪɭɞɚ, ɜɥɢɹɧɢɟ�ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ, 
ɚ�ɬɚɤɠɟ�ɮɨɪɫ�ɦɚɠɨɪɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ�ɢ�ɜɧɟɲɧɢɯ�ɜɵɡɨɜɨɜ. 
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S. P. VAKULENKO, K. Ju.VIDANOV 

IMPROVING THE QUALITY OF PASSENGER SERVICE 
AND ITS EVALUATION IN TRANSPORTATION HUBS 
IN THE CONDITIONS OF DENSE DEVELOPMENT THE TERRITORY 

A quantitative assessment of the customer focus passenger transportation in railway 
transport is proposed, taking into account the contribution of a number constituent ele-
ments of a technical and technological nature, which can improve the quality of the trans-
port service provided. A feature of this approach is the final comprehensive feasibility 
study of the feasibility introducing a system of measures that ensure the maximum im-
provement in the quality of service, expressed in quantitative terms, taking into account the 
payback of capital investments allocated by the railway for the design, construction and 
operation of appropriate technical and technological solutions. 
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ɍɤɚɡɵɜɚɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɭɱɟɬɚ� ɪɹɞɚ� ɩɨɤɚɡɚɬɟɥɟɣ� ɪɚɛɨɬɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɩɭɬɟɣ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɟɞɢɧɨɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ, ɧɟ 
ɭɱɢɬɵɜɚɟɦɵɯ� ɜ� ɨɛɳɟɫɟɬɟɜɵɯ�ɦɟɬɨɞɢɤɚɯ� ɪɚɫɱɟɬɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɫɬɨɹ� ɜɚɝɨ-
ɧɨɜ�ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɯ�ɫ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
ɪɚɛɨɬɵ�ɫ�ɨɬɞɟɥɶɧɵɦɢ�ɜɢɞɚɦɢ�ɝɪɭɡɨɜ, ɧɚɥɢɱɢɟ�ɭɡɤɨɣ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧ-
ɬɨɜ, ɢɯ�ɨɝɪɚɧɢɱɟɧɧɚɹ�ɜɦɟɫɬɢɦɨɫɬɶ, ɜɵɩɨɥɧɟɧɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɩɪɢ�ɩɨ-
ɞɚɱɟ�ɢ�ɭɛɨɪɤɟ�ɜɚɝɨɧɨɜ, ɜɪɚɠɞɟɛɧɨɫɬɶ�ɦɚɪɲɪɭɬɨɜ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɩɪɢɦɵɤɚɧɢɹ�ɢ�ɬ. ɞ. 
 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ, ɢɯ� ɫɨɨɪɭɠɟɧɢɹ� ɢ� ɭɫɬ-
ɪɨɣɫɬɜɚ� ɞɨɥɠɧɵ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɪɢɬɦɢɱɧɭɸ� ɩɨɝɪɭɡɤɭ, ɜɵɝɪɭɡɤɭ� ɝɪɭɡɨɜ, ɦɚ-
ɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ�ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɨɛɴɟɦɨɦ�ɩɟɪɟɜɨɡɨɤ, ɚ�ɬɚɤɠɟ�ɪɚɰɢɨɧɚɥɶ-
ɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ. Ɉɞɧɢɦ� ɢɡ� ɨɫ-
ɧɨɜɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɪɚɛɨɬɵ�ɜ�ɞɚɧɧɨɣ�ɨɛɥɚɫɬɢ�ɹɜɥɹɟɬɫɹ�ɩɨɜɵɲɟɧɢɟ�ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜ� ɪɚɛɨɬɟ� ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ� ɜɥɚɞɟɥɶɰɚ�ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨ-
ɜɚɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɟɞɢɧɨɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ (ȿɌɉ). 

Ɉɫɧɨɜɧɵɦɢ�ɤɨɦɩɨɧɟɧɬɚɦɢ,  ɜɯɨɞɹɳɢɦɢ�ɜ� ɨɫɧɨɜɭ� ɪɚɡɪɚɛɨɬɤɢ�ȿɌɉ�ɹɜɥɹ-
ɸɬɫɹ� ɨɩɟɪɚɬɢɜɧɨɟ�ɩɥɚɧɢɪɨɜɚɧɢɟ�ɢ�ɪɭɤɨɜɨɞɫɬɜɨ�ɪɚɛɨɬɨɣ�ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚ-
ɧɢɹ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. ɉɨɪɹɞɨɤ�ɪɚɡɪɚɛɨɬɤɢ 
ȿɌɉ�ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ�ɪɹɞɨɦ�ɪɭɤɨɜɨɞɹɳɢɯ�ɞɨɤɭɦɟɧɬɨɜ, ɜ�ɱɚɫɬɧɨɫɬɢ [1í5]. 
ȼ�ɧɢɯ�ɞɚɧɚ�ɞɟɬɚɥɶɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨ-
ɰɟɫɫɚ�ɧɚ�ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨ-
ɜɚɧɢɹ, ɤɨɬɨɪɵɟ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɭɱɬɟɧɵ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɟɝɨ�ɩɚɪɚɦɟɬɪɨɜ. 

ɇɢɠɟ� ɧɚ� ɩɪɢɦɟɪɟ� ɨɞɧɨɝɨ� ɢɡ� ɦɨɪɫɤɢɯ� ɬɟɪɦɢɧɚɥɨɜ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ� ɜ 
ɫɢɥɭ� ɨɛɫɬɨɹɬɟɥɶɫɬɜ� ɧɚ� ɡɚɫɬɪɨɟɧɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ� ɡɚ-
ɜɨɞɚ, ɢ� ɩɨɬɨɦɭ� ɩɨ� ɪɹɞɭ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɬɥɢɱɚɸɳɟɝɨɫɹ� ɨɬ� ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɫɤɥɚɞɫɤɨɝɨ� ɬɟɪɦɢɧɚɥɚ, ɤɨɬɨɪɵɣ� ɩɨɫɬɪɨɟɧ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ 
Ɍɟɯɧɢɱɟɫɤɢɯ� ɪɟɝɥɚɦɟɧɬɨɜ� ɢ� ɋɜɨɞɨɜ� ɩɪɚɜɢɥ, ɩɨɤɚɡɚɧɵ� ɫɩɨɫɨɛɵ� ɭɱɟɬɚ� ɷɬɢɯ 
ɨɬɥɢɱɢɣ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ. 
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ɋɨɝɥɚɫɧɨ [1, 2] ɞɨɝɨɜɨɪɵ� ɧɚ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɟɣ 
ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɢ�ɞɨɝɨɜɨɪɵ�ɧɚ�ɩɨɞɚɱɭ�ɢ�ɭɛɨɪɤɭ�ɜɚɝɨɧɨɜ�ɞɨɥɠɧɵ�ɭɱɢ-
ɬɵɜɚɬɶ� ɬɟɯɧɨɥɨɝɢɸ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ, ɤ� ɤɨɬɨ-
ɪɨɣ� ɩɪɢɦɵɤɚɟɬ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɩɭɬɶ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ, ɢ� ɬɟɯɧɨɥɨ-
ɝɢɸ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɚ�ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɫɥɭɱɚɹɯ�ɟɞɢɧɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ, ɩɨɪɹɞɨɤ�ɪɚɡ-
ɪɚɛɨɬɤɢ�ɢ�ɭɬɜɟɪɠɞɟɧɢɹ�ɤɨɬɨɪɵɯ�ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɩɪɚɜɢɥɚɦɢ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭ-
ɡɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ.  

ɉɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɭɤɚɡɚɧɧɵɯ�ɩɨɥɨɠɟɧɢɣ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɨɫɨɛɟɧɧɨ-
ɫɬɢ�ɤɨɦɩɨɧɨɜɤɢ�ɦɟɫɬ�ɜɵɝɪɭɡɤɢ�ɢ�ɩɨɝɪɭɡɤɢ�ɧɚ�ɩɟɪɟɝɪɭɡɨɱɧɨɦ�ɤɨɦɩɥɟɤɫɟ�ɡɚ-
ɜɨɞɚ, ɝɟɧɟɪɚɥɶɧɵɦ�ɩɥɚɧɨɦ�ɤɨɬɨɪɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɟɝɨ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɟɪɟɝɪɭ-
ɡɨɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɧɟ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɨɫɶ. Ɍɭɩɢɤɨɜɚɹ�ɫɯɟɦɚ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɩɭɬɟɣ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɩɨɞɚɬɶ�ɜɚɝɨɧ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɤ�ɦɟɫɬɭ�ɜɵɝɪɭɡɤɢ�ɢ 
ɜɵɩɨɥɧɢɬɶ�ɩɟɪɟɫɬɚɧɨɜɤɭ�ɜɚɝɨɧɨɜ�ɧɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɚɯ.  

Ⱦɨɝɨɜɨɪɚɦɢ�ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�ɩɨɪɹɞɨɤ�ɩɨɞɚɱɢ�ɢ�ɭɛɨɪɤɢ�ɜɚɝɨɧɨɜ, ɚ�ɬɚɤɠɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɪɨɤɢ�ɨɛɨɪɨɬɚ�ɜɚɝɨɧɨɜ, ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɭɬɹɯ� ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ� ɜɪɟɦɹ, ɫɜɹɡɚɧɧɨɟ� ɫ� ɩɨɞɚɱɟɣ 
ɜɚɝɨɧɨɜ�ɤ�ɦɟɫɬɚɦ�ɩɨɝɪɭɡɤɢ, ɜɵɝɪɭɡɤɢ�ɝɪɭɡɨɜ�ɢ�ɭɛɨɪɤɨɣ�ɜɚɝɨɧɨɜ�ɫ�ɷɬɢɯ�ɦɟɫɬ, 
ɚ�ɬɚɤɠɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɧɨɪɦɵ�ɩɨɝɪɭɡɤɢ�ɝɪɭɡɨɜ�ɜ�ɜɚɝɨɧɵ�ɢ�ɜɵɝɪɭɡɤɢ�ɝɪɭ-
ɡɨɜ�ɢɡ�ɜɚɝɨɧɨɜ.  

ȿɫɥɢ�ɧɚ�ɝɪɭɡɨɜɵɯ�ɬɟɪɦɢɧɚɥɚɯ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɝɪɭɠɟɧɵɟ�ɜɚɝɨɧɵ�ɩɨ-
ɞɚɸɬɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɤ� ɦɟɫɬɚɦ� ɢɯ� ɪɚɡɝɪɭɡɤɢ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɨ-
ɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɪɚɛɨɬ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɧɨɪɦɚɦ [3], ɬɨ� ɧɚ� ɩɥɨɳɚɞɤɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɬɟɪɦɢɧɚɥɚ�ɪɚɫɫɬɨɹɧɢɹ�ɩɟɪɟɦɟɳɟɧɢɹ� ɝɪɭɡɨɜ� ɨɬ�ɜɚɝɨɧɚ�ɞɨ 
ɲɬɚɛɟɥɹ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɫɭɳɟɫɬɜɟɧɧɨ�ɩɪɟɜɵɲɚɸɬ�ɜɟɥɢɱɢɧɵ, ɩɪɢɧɢɦɚɟɦɵɟ�ɜ 
ɪɚɫɱɟɬɚɯ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ [3]. ɉɪɢ� ɷɬɨɦ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ� ɉɌɆ, ɭɦɟɧɶɲɚɟɬɫɹ� ɢɯ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɱɬɨ 
ɞɨɥɠɧɨ�ɭɱɢɬɵɜɚɬɶɫɹ�ɩɪɢ�ɪɚɫɱɟɬɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɪɨɤɚ�ɨɛɨɪɨɬɚ�ɜɚɝɨɧɨɜ. 

ɇɟ� ɦɟɧɟɟ� ɜɚɠɧɵɦ� ɹɜɥɹɟɬɫɹ� ɜɵɹɜɥɟɧɢɟ� ɞɥɹ� ɷɬɨɝɨ� ɪɚɫɱɟɬɨɜ� ɤɨɪɪɟɤɬɧɵɯ 
ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ. ȼ [4, ɩ. 2.7] ɭɤɚɡɚɧɨ, ɱɬɨ «ɂɫɯɨɞɧɵɦɢ� ɞɚɧɧɵɦɢ� ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ�ɫɭɬɨɱɧɨɝɨ�ɩɥɚɧɚ�ɝɪɚɮɢɤɚ�ɹɜɥɹɸɬɫɹ: ɮɚɤɬɢɱɟɫɤɢɣ�ɝɪɭɡɨɨɛɨɪɨɬ�ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɡɚ� ɩɪɟɞɵɞɭɳɢɣ� ɝɨɞ� ɫ� ɪɚɡ-
ɛɢɜɤɨɣ� ɩɨ�ɪɨɞɚɦ� ɝɪɭɡɚ� ɢ� ɬɢɩɭ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ� ɭɱɟɬɨɦ� ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 1,1í1,5». 

ɉɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ȿɌɉ� ɞɨɥɠɧɨ� ɭɱɢɬɵɜɚɬɶɫɹ, ɱɬɨ 
ɨɛɳɟɫɟɬɟɜɵɟ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɜɟɥɢɱɢɧɵ� ɩɪɨɫɬɨɹ� ɜɚɝɨɧɨɜ� ɧɚ� ɩɭɬɹɯ 
ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɧɟ� ɭɱɢɬɵɜɚɸɬ� ɨɬɞɟɥɶɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɢ� ɬɟɯɧɨɥɨɝɢɢ 
ɟɝɨ�ɪɚɛɨɬɵ: 

í�ɨɫɨɛɟɧɧɨɫɬɢ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫ�ɨɬɞɟɥɶɧɵɦɢ�ɜɢɞɚɦɢ�ɝɪɭɡɨɜ; 
í�ɭɡɤɚɹ�ɫɩɟɰɢɚɥɢɡɚɰɢɹ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ; 
í�ɨɝɪɚɧɢɱɟɧɧɚɹ�ɜɦɟɫɬɢɦɨɫɬɶ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ; 
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í� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɨɩɟɪɚɰɢɢ� ɩɪɢ� ɩɨɞɚɱɟ� ɢ� ɭɛɨɪɤɟ� ɜɚɝɨɧɨɜ, ɫɜɹɡɚɧɧɵɟ� ɫ 
ɧɚɥɢɱɢɟɦ� ɨɯɪɚɧɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɧɚ� ɩɭɬɹɯ, ɚ� ɬɚɤɠɟ� ɧɚɥɢɱɢɟɦ� ɧɟɝɚɛɚɪɢɬɧɵɯ 
ɦɟɫɬ; 

í�ɜɪɚɠɞɟɛɧɨɫɬɶ�ɦɚɪɲɪɭɬɨɜ�ɢ�ɜɵɫɨɤɚɹ�ɡɚɝɪɭɡɤɚ�ɝɨɪɥɨɜɢɧɵ�ɜɵɫɬɚɜɨɱɧɨɝɨ 
ɩɚɪɤɚ�ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ; 

í� ɧɚɥɢɱɢɟ� ɞɜɭɯ� ɨɬɞɟɥɶɧɵɯ� ɩɪɢɦɵɤɚɧɢɣ� ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɤ 
ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ; 

í�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɝɪɭɡɨɜɵɯ�ɫɪɟɞɫɬɜ�ɞɥɹ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɜɵɝɪɭɡɤɢ�ɩɨɝɪɭɡ-
ɤɢ�ɧɚ�ɞɜɭɯ�ɩɭɬɹɯ. 

ɉɪɢ�ɩɨɞɚɱɟ�ɜɚɝɨɧɨɜ�ɨɬɞɟɥɶɧɵɯ�ɤɚɬɟɝɨɪɢɣ�ɦɚɪɲɪɭɬɚɦɢ�ɫɪɟɞɧɢɣ�ɩɪɨɫɬɨɣ 
ɩɪɟɜɵɲɚɟɬ 65 ɱ, ɢɡ�ɤɨɬɨɪɵɯ�ɩɪɨɫɬɨɣ�ɜ�ɨɠɢɞɚɧɢɢ�ɩɨɞɚɱɢ – ɛɨɥɟɟ 50 ɱ. ɉɪɢ 
ɷɬɨɦ� ɜ� ɫɜɹɡɢ� ɫ� ɧɟɞɨɫɬɚɬɨɱɧɵɦ�ɩɭɬɟɜɵɦ�ɪɚɡɜɢɬɢɟɦ� ɟɞɢɧɨɜɪɟɦɟɧɧɨ�ɧɚ�ɩɭɬɢ 
ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɦɨɝɭɬ� ɧɚɯɨɞɢɬɶɫɹ� ɧɟ� ɛɨɥɟɟ 35 ɜɚɝɨɧɨɜ. Ɉɬɫɬɨɣ 
ɨɫɬɚɥɶɧɨɣ� ɱɚɫɬɢ (166 ɜɚɝɨɧɨɜ) ɜɵɩɨɥɧɹɟɬɫɹ� ɧɚ� ɩɭɬɹɯ� ɜɵɫɬɚɜɨɱɧɨɝɨ� ɩɚɪɤɚ 
ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ, ɱɬɨ�ɭɯɭɞɲɚɟɬ�ɭɫɥɨɜɢɹ�ɟɟ�ɪɚɛɨɬɵ, ɚ�ɬɚɤɠɟ�ɩɪɢɜɨɞɢɬ�ɤ 
ɧɟɨɛɨɫɧɨɜɚɧɧɵɦ�ɲɬɪɚɮɚɦ�ɞɥɹ�ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ. 

ɉɪɢ�ɪɚɫɱɟɬɟ�ɜɪɟɦɟɧɢ�ɧɚ�ɩɨɞɚɱɭ�ɢ�ɭɛɨɪɤɭ�ɜɚɝɨɧɨɜ�ɧɚ (ɫ) ɩɭɬɟɣ�ɬɟɪɦɢɧɚɥɚ 
ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ� ɬɟɯɧɨɥɨɝɢɸ� ɪɚɛɨɬɵ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɢ� ɟɟ 
ɧɟɨɛɯɨɞɢɦɨ�ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɫ�ɭɱɟɬɨɦ�ɫɥɟɞɭɸɳɢɯ�ɮɚɤɬɨɪɨɜ: 

í�ɧɚɥɢɱɢɟ�ɜ�ɨɞɧɨɣ�ɩɨɞɚɱɟ�ɜɚɝɨɧɨɜ�ɧɚ�ɪɚɡɥɢɱɧɵɟ�ɩɭɬɢ�ɢ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵ-
ɝɪɭɡɨɱɧɵɟ�ɮɪɨɧɬɵ; 

í�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɪɚɫɫɬɚɧɨɜɤɢ�ɜɚɝɨɧɨɜ�ɩɨ�ɮɪɨɧɬɭ�ɜɵɝɪɭɡɤɢ; 
í�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɟɡɞɚ�ɡɚ�ɝɪɚɧɢɰɵ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɞɥɹ�ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ�ɦɚɧɟɜɪɨɜ�ɩɨ�ɪɚɫɫɬɚɧɨɜɤɟ�ɜɚɝɨɧɨɜ�ɩɨ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɚɦ. 
Ɍɚɤɠɟ� ɤ� ɨɫɨɛɟɧɧɨɫɬɹɦ� ɪɚɛɨɬɵ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɩɟɪɟɝɪɭ-

ɡɨɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɨɬɧɨɫɹɬɫɹ: 
í�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɨɬɞɟɥɶɧɵɯ�ɤɚɬɟɝɨɪɢɣ�ɝɪɭɡɨɜ (ɚɥɸɦɢ-

ɧɢɣ, ɩɪɨɤɚɬ�ɦɟɬɚɥɥɨɜ) ɩɨɝɪɭɡɱɢɤɚɦɢ�ɞɨ�ɫɤɥɚɞɫɤɢɯ�ɩɥɨɳɚɞɨɤ�ɧɚ�ɪɚɫɫɬɨɹɧɢɹ, 
ɫɭɳɟɫɬɜɟɧɧɨ� ɩɪɟɜɵɲɚɸɳɢɟ� ɚɧɚɥɨɝɢɱɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɧɚ� ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɚɯ 
ɬɟɪɦɢɧɚɥɨɜ� ɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ, ɝɞɟ� ɫɤɥɚɞɫɤɢɟ� ɩɥɨɳɚɞɤɢ� ɧɚɯɨɞɹɬɫɹ� ɛɥɢɡ 
ɪɚɡɝɪɭɠɚɟɦɨɝɨ�ɜɚɝɨɧɚ; 

í� ɜɟɥɢɱɢɧɚ� ɩɨɞɚɱɢ� ɜɚɝɨɧɨɜ� ɪɚɜɧɚɹ� ɢɥɢ� ɩɪɟɜɵɲɚɸɳɚɹ� ɜɦɟɫɬɢɦɨɫɬɶ 
ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ; 

í� ɜɵɩɨɥɧɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ� ɫ� ɬɚɦɨɠɟɧɧɵɦ 
ɨɮɨɪɦɥɟɧɢɟɦ�ɜɚɝɨɧɨɜ�ɢ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ�ɡɚɤɥɸɱɢɬɟɥɶɧɵɦɢ�ɩɪɨɰɟɞɭɪɚɦɢ. 

ȼɪɟɦɹ� ɧɚ� ɝɪɭɡɨɜɵɟ� ɨɩɟɪɚɰɢɢ� ɞɥɹ� ɨɬɞɟɥɶɧɵɯ� ɤɚɬɟɝɨɪɢɣ� ɝɪɭɡɨɜ� ɧɟ� ɦɨɠɟɬ 
ɛɵɬɶ�ɩɪɢɧɹɬɨ�ɫ�ɭɱɟɬɨɦ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɟɥɢɱɢɧ�ɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɪɚɫɱɟɬɧɵɦ�ɩɭɬɟɦ. 
ɋ� ɭɱɟɬɨɦ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɞɥɹ� ɜɚɝɨɧɨɜ� ɫ� ɨɞɧɨɣ� ɢ� ɫ� ɞɜɭɦɹ 
ɝɪɭɡɨɜɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
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ɉɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɩɪɨɟɤɬɚ�ɫɦɟɧɧɨ�ɫɭɬɨɱɧɨɝɨ�ɩɥɚɧɚ�ɜɚɝɨɧɵ�ɫ�ɩɨɥɧɵɦ�ɫɪɨ-
ɤɨɦ�ɭɱɢɬɵɜɚɸɬɫɹ�ɜ�ɱɢɫɥɟ�ɩɥɚɧɢɪɭɟɦɵɯ�ɤ�ɩɨɝɪɭɡɤɟ�ɜɵɝɪɭɡɤɟ, ɚ�ɜɚɝɨɧɵ�ɫ�ɧɟ-
ɩɨɥɧɵɦ� ɫɪɨɤɨɦ� í� ɜ� ɱɢɫɥɟ� ɩɨɞɚɧɧɵɯ� ɞɥɹ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɜ� ɫɭɬɤɢ,  ɫɥɟ-
ɞɭɸɳɢɟ�ɡɚ�ɩɥɚɧɢɪɭɟɦɵɦɢ [5]. ɉɪɢ�ɷɬɨɦ�ɩɪɢɧɢɦɚɟɬɫɹ�ɜɨ�ɜɧɢɦɚɧɢɟ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɣ� ɫɪɨɤ� ɨɛɨɪɨɬɚ� ɜɚɝɨɧɨɜ, ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɭɱɟɬɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɪɨ-
ɰɟɫɫɚ�ɧɚ�ɛɚɡɟ�ɞɨɤɭɦɟɧɬɨɜ [1í5]. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 

1 Ɏɟɞɟɪɚɥɶɧɵɣ�ɡɚɤɨɧ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɨɬ 10.01.2003 ʋ 18-ɎɁ «ɍɫɬɚɜ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ» [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟ-
ɠɢɦ�ɞɨɫɬɭɩɚ : https://www.consultant.ru/document/cons_doc_LAW_40444/. – Ⱦɚɬɚ�ɞɨɫ-
ɬɭɩɚ : 18.10.2022. 

2 ɉɪɢɤɚɡ�Ɇɉɋ�Ɋɨɫɫɢɢ�ɨɬ 18.06.2003 ʋ 26 «Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�ɉɪɚɜɢɥ�ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ�ɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɭɬɟɣ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ : https://base.garant.ru/186037/. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 18.10.2022. 

3 ɉɪɢɤɚɡ�Ɇɉɋ�Ɋɨɫɫɢɢ�ɨɬ 10.11.2003 ʋ 70 «Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�Ɇɟɬɨɞɢɤɢ�ɩɨ�ɪɚɡɪɚ-
ɛɨɬɤɟ�ɢ� ɨɩɪɟɞɟɥɟɧɢɸ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɧɨɪɦ�ɩɨɝɪɭɡɤɢ�ɝɪɭɡɨɜ�ɜ� ɜɚɝɨɧɵ�ɢ�ɜɵɝɪɭɡɤɢ 
ɝɪɭɡɨɜ� ɢɡ� ɜɚɝɨɧɨɜ» [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : https:// normativ. 
kontur.ru/document?moduleId=1&documentId=51057. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 18.10.2022. 

4 ɉɪɢɤɚɡ�Ɇɉɋ�Ɋɨɫɫɢɢ�ɨɬ 29.09.2003 ʋ 67 «Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�ɉɨɪɹɞɤɚ�ɪɚɡɪɚɛɨɬɤɢ�ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɪɨɤɨɜ� ɨɛɨɪɨɬɚ� ɜɚɝɨɧɨɜ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɧɨɪɦ� ɩɨ-
ɝɪɭɡɤɢ�ɝɪɭɡɨɜ�ɜ�ɜɚɝɨɧɵ�ɢ�ɜɵɝɪɭɡɤɢ�ɝɪɭɡɨɜ�ɢɡ�ɜɚɝɨɧɨɜ» [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ : https://normativ.kontur.ru/document?moduleId=1&documentId=63298. – Ⱦɚɬɚ 
ɞɨɫɬɭɩɚ : 18.10.2022. 

5 ɉɪɢɤɚɡ� Ɇɢɧɬɪɚɧɫɚ� Ɋɨɫɫɢɢ� ɨɬ 26.08.2020 ʋ 327 «Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɬɢɩɨɜɵɯ 
ɮɨɪɦ�ɞɨɝɨɜɨɪɚ�ɨɛ�ɨɪɝɚɧɢɡɚɰɢɢ�ɪɚɛɨɬɵ�ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɜ�ɦɨɪɫɤɨɦ 
ɩɨɪɬɭ» [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : http://publication.pravo.gov.ru/ 
Document/View/0001202009150070. í�Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 18.10.2022. 
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The article points out the need to take into account a number of indicators of the oper-

ation of paths of non-public use when developing a single technological process that are 
not taken into account in network-wide methods for calculating the duration of idle time of 
wagons on paths of non-public use related to the technological features of working with 
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capacity, the performance of additional operations when feeding and cleaning wagons, the 
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ɉɈɅɂɆɈȾȺɅɖɇȺə�ɅɈȽɂɋɌɂɄȺ 
ɍɑȺɋɌɂə�ȾɇȿɉɊɈȼɋɄɈɃ�ɎɅɈɌɂɅɂɂ 
ȼ�ȼȿɅɂɄɈɃ�ɈɌȿɑȿɋɌȼȿɇɇɈɃ�ȼɈɃɇȿ 

 
ɂɫɫɥɟɞɭɟɬɫɹ�ɢɫɬɨɪɢɹ�ɫɬɚɧɨɜɥɟɧɢɹ�ɢ�ɪɨɥɢ�ɪɟɱɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɪɚɡɜɢɬɢɢ�ɷɤɨɧɨ-

ɦɢɤɢ�Ɋɨɫɫɢɢ�ɧɚ�ɩɪɢɦɟɪɟ�ɭɱɚɫɬɢɹ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ�ɜ�ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ�ɛɨɹɯ�ɜɨ 
ɜɪɟɦɹ� ȼɟɥɢɤɨɣ� Ɉɬɟɱɟɫɬɜɟɧɧɨɣ� ɜɨɣɧɵ. Ɉɩɢɫɚɧɚ� ɩɨɥɢɦɨɞɚɥɶɧɚɹ� ɥɨɝɢɫɬɢɤɚ� ɚɜɬɨɦɨ-
ɛɢɥɶɧɨɝɨ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɩɟɪɟɞɢɫɥɨɤɚɰɢɢ�ɪɟɱɧɵɯ�ɫɭɞɨɜ�ɧɚ�ɬɟɚɬɪɟ 
ɜɨɟɧɧɵɯ�ɞɟɣɫɬɜɢɣ. 

 
ɂɫɬɨɪɢɹ�ɫɨɡɞɚɧɢɹ�Ɋɨɫɫɢɣɫɤɨɝɨ�ɪɟɱɧɨɝɨ�ɮɥɨɬɚ�ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɞɚɬɨɣ 4 ɹɧ-

ɜɚɪɹ 1737 ɝɨɞɚ, ɤɨɝɞɚ� ɩɪɢ� ɚɤɬɢɜɧɨɦ� ɫɨɞɟɣɫɬɜɢɢ� ɜɢɰɟ�ɤɚɧɰɥɟɪɚ� ɝɪɚɮɚ� Ɉɫ-
ɬɟɪɦɚɧɚ�ɜɵɲɟɥ�ɍɤɚɡ�ɋɟɧɚɬɚ�ɨ�ɩɨɫɬɪɨɣɤɟ�ɜ�Ȼɪɹɧɫɤɨɦ�ɚɞɦɢɪɚɥɬɟɣɫɬɜɟ�ɧɚ�ɪɟ-
ɤɟ� Ⱦɟɫɧɚ� ɦɚɥɵɯ� ɫɭɞɨɜ� ɮɥɨɬɢɥɢɢ. ȼ� ɨɫɧɨɜɧɨɦ� ɷɬɨ� ɛɵɥɢ� ɞɭɛɟɥɶ�ɲɥɸɩɤɢ, 
ɦɟɥɤɨɫɢɞɹɳɢɟ�ɩɪɚɦɵ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɩɥɚɲɤɨɭɬɵ, ɫɩɨɫɨɛɧɵɟ�ɩɪɨɣɬɢ�Ⱦɧɟɩ-
ɪɨɜɫɤɢɟ�ɩɨɪɨɝɢ. Ɏɥɨɬɢɥɢɹ�ɞɨɥɠɧɚ�ɛɵɥɚ�ɫɨɞɟɣɫɬɜɨɜɚɬɶ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɚɪɦɢɢ 
ɝɟɧɟɪɚɥ�ɮɟɥɶɞɦɚɪɲɚɥɚ�Ȼ. Ʉ. Ɇɢɧɢɯɚ�ɜɨ�ɜɡɹɬɢɢ�ɤɪɟɩɨɫɬɢ�Ɉɱɚɤɨɜ�í�ɝɥɚɜɧɨɝɨ 
ɨɩɨɪɧɨɝɨ�ɩɭɧɤɬɚ�Ɍɭɪɰɢɢ�ɜ�ɋɟɜɟɪɧɨɦ�ɉɪɢɱɟɪɧɨɦɨɪɶɟ.  

18 ɫɟɧɬɹɛɪɹ 1739 ɝɨɞɚ�ɜ�Ȼɟɥɝɪɚɞɟ�ɛɵɥ�ɡɚɤɥɸɱɟɧ�ɦɢɪɧɵɣ�ɞɨɝɨɜɨɪ�ɫ�Ɍɭɪɰɢ-
ɟɣ, ɩɨ�ɤɨɬɨɪɨɦɭ�Ɋɨɫɫɢɢ�ɛɵɥ�ɨɫɬɚɜɥɟɧ�ɥɢɲɶ�ɝɨɪɨɞ�Ⱥɡɨɜ�ɛɟɡ�ɩɪɚɜɚ�ɩɥɚɜɚɧɢɹ�ɜ 
Ⱥɡɨɜɫɤɨɦ�ɦɨɪɟ. ɉɨɷɬɨɦɭ 15 ɨɤɬɹɛɪɹ 1739 ɝɨɞɚ�Ⱦɧɟɩɪɨɜɫɤɚɹ�ɮɥɨɬɢɥɢɹ, ɧɚɫɱɢ-
ɬɵɜɚɜɲɚɹ�ɤ�ɬɨɦɭ�ɜɪɟɦɟɧɢ 657 ɫɭɞɨɜ, ɍɤɚɡɨɦ�ɢɦɩɟɪɚɬɪɢɰɵ�Ⱥɧɧɵ�ɂɨɚɧɧɨɜɧɵ 
ɛɵɥɚ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɚ, ɚ�ɡɧɚɱɢɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɫɭɞɨɜ�ɛɵɥɚ�ɭɧɢɱɬɨɠɟɧɚ.  

ȼ 1915 ɝɨɞɭ�Ɋɨɫɫɢɹ�ɡɚɤɚɡɚɥɚ�ɜ�ɋɒȺ�ɮɢɪɦɟ «Ɇɭɥɥɢɧɫ�ɢ K°» 18 ɛɪɨɧɢɪɨ-
ɜɚɧɧɵɯ�ɞɨɡɨɪɧɵɯ� ɤɚɬɟɪɨɜ, ɤɨɬɨɪɵɟ� ɤ�ɦɚɪɬɭ 1916 ɝɨɞɚ�ɞɨɫɬɚɜɢɥɢ� ɜ�ɉɟɬɪɨ-
ɝɪɚɞ�ɱɟɪɟɡ�ȼɥɚɞɢɜɨɫɬɨɤ. 

ȼɟɫɧɨɣ 1916 ɝ. Ƚɟɧɲɬɚɛ�ɪɟɲɢɥ�ɧɚɩɪɚɜɢɬɶ�ɧɚ�ɮɪɨɧɬ 16 ɞɨɡɨɪɧɵɯ�ɛɪɨɧɟ-
ɤɚɬɟɪɨɜ�ɫ�ɱɟɬɵɪɶɦɹ�ɨɮɢɰɟɪɚɦɢ�ɢ 96 ɧɢɠɧɢɦɢ�ɱɢɧɚɦɢ. Ⱦɜɚ�ɛɪɨɧɟɤɚɬɟɪɚ�ɛɵ-
ɥɨ�ɪɟɲɟɧɨ�ɨɫɬɚɜɢɬɶ�ɜ�ɉɟɬɪɨɝɪɚɞɟ�ɜ�ɤɚɱɟɫɬɜɟ� ɭɱɟɛɧɵɯ�ɞɥɹ�ɩɨɞɝɨɬɨɜɤɢ�ɥɢɱ-
ɧɨɝɨ�ɫɨɫɬɚɜɚ�ɤɚɬɟɪɨɜ. Ɉɞɧɚɤɨ�ɨɬɩɪɚɜɤɚ�ɤɚɬɟɪɨɜ�ɡɚɬɹɧɭɥɚɫɶ, ɢ�ɥɢɲɶ�ɫ 26 ɦɚɹ 
ɩɨ 11 ɢɸɧɹ 1916 ɝ. 12 ɛɪɨɧɟɤɚɬɟɪɨɜ�ɩɪɢɛɵɥɢ�ɜ�Ɇɨɡɵɪɶ. Ɉɫɬɚɜɲɢɟɫɹ�ɱɟɬɵɪɟ 
ɛɪɨɧɟɤɚɬɟɪɚ�ɛɵɥɢ�ɨɬɩɪɚɜɥɟɧɵ�ɜ�Ⱦɜɢɧɫɤ�ɜ�ɪɚɫɩɨɪɹɠɟɧɢɟ 5-ɣ�ɚɪɦɢɢ. ɇɚ�Ⱦɜɢ-
ɧɟ 26 ɦɚɹ�ɢɡ�ɷɬɢɯ�ɤɚɬɟɪɨɜ�ɨɛɪɚɡɨɜɚɥɢ�ɜɡɜɨɞ�ɛɪɨɧɟɤɚɬɟɪɨɜ 5-ɣ�ɚɪɦɢɢ.  Ȼɚɡɨɣ 
ɤɚɬɟɪɨɜ�ɫɬɚɥɨ�ɦɟɫɬɟɱɤɨ�Ⱦɜɢɧɫɤɚɹ�ɉɨɝɭɥɹɧɤɚ.  
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ɉɟɪɟɩɢɫɤɚ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɫɨɜɟɬɫɤɨɣ� Ⱦɧɟɩɪɨɜɫɤɨɣ� ɮɥɨɬɢɥɢɢ� ɧɚɱɚɥɚɫɶ� ɜ 
ɧɚɱɚɥɟ�ɮɟɜɪɚɥɹ 1919 ɝ. ɦɟɠɞɭ�ɉɨɥɟɜɵɦ�ɲɬɚɛɨɦ�ɋɨɜɟɬɫɤɨɣ�ɍɤɪɚɢɧɵ�ɢ�Ɇɨɪ-
ɫɤɢɦ�ɲɬɚɛɨɦ�ɊɋɎɋɊ. Ɇɨɪɫɤɨɟ�ɜɟɞɨɦɫɬɜɨ, ɡɚɧɹɬɨɟ�ɫɨɛɵɬɢɹɦɢ�ɧɚ�Ȼɚɥɬɢɤɟ�ɢ 
Ʉɚɫɩɢɢ, ɧɟ�ɜɡɹɥɨ�ɜ�ɷɬɨ�ɜɪɟɦɹ�ɧɚ�ɫɟɛɹ�ɨɪɝɚɧɢɡɚɰɢɸ�ɮɥɨɬɢɥɢɢ, ɚ�ɧɚɩɪɚɜɢɥɨ�ɜ 
ɤɨɧɰɟ� ɚɩɪɟɥɹ 1919 ɝ. ɜ� ɪɚɫɩɨɪɹɠɟɧɢɟ�ɍɤɪɚɢɧɫɤɨɝɨ�ɤɨɦɚɧɞɨɜɚɧɢɹ�ɧɟɫɤɨɥɶ-
ɤɢɯ� ɫɩɟɰɢɚɥɢɫɬɨɜ, ɤɨɬɨɪɵɟ� ɜɨɲɥɢ� ɜ� ɫɨɫɬɚɜ� ɨɫɨɛɨɣ� ɤɨɦɢɫɫɢɢ� ɩɨ� ɜɨɨɪɭɠɟ-
ɧɢɸ�ɤɨɪɚɛɥɟɣ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ�ɩɪɢ�ɧɚɱɚɥɶɧɢɤɟ�ɜɨɟɧɧɵɯ�ɫɨɨɛɳɟɧɢɣ 
1-ɣ�ɚɪɦɢɢ�ɋɨɜɟɬɫɤɨɣ�ɍɤɪɚɢɧɵ (ɜɩɨɫɥɟɞɫɬɜɢɢ XII Ʉɪɚɫɧɨɣ�Ⱥɪɦɢɢ). ɉɪɢɤɚ-
ɡɨɦ�ɩɨ�ɮɥɨɬɢɥɢɢ�ɨɬ 21 ɦɚɪɬɚ 1919 ɝ. ɟɟ�ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ�ɛɨɟɜɨɣ�ɫɨɫɬɚɜ�ɨɩ-
ɪɟɞɟɥɹɥɫɹ�ɲɟɫɬɶɸ�ɛɪɨɧɟɩɚɪɨɯɨɞɚɦɢ�ɢ�ɩɹɬɶɸ�ɛɪɨɧɟɤɚɬɟɪɚɦɢ. 

ȼɨɡɪɨɠɞɟɧɢɟ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ�ɧɚɱɚɥɨɫɶ�ɩɨɫɥɟ 18 ɦɚɪɬɚ 1921 ɝɨɞɚ, 
ɤɨɝɞɚ�ɜ�Ɋɢɝɟ�ɛɵɥ�ɩɨɞɩɢɫɚɧ�ɦɢɪɧɵɣ�ɞɨɝɨɜɨɪ, ɤɨɬɨɪɵɣ�ɩɨɥɨɠɢɥ�ɤɨɧɟɰ�ɩɨɥɶ-
ɫɤɨ�ɛɨɥɶɲɟɜɢɫɬɫɤɨɣ� ɜɨɣɧɟ. ȼ 1927 ɝɨɞɭ� ɜɵɫɨɤɢɦɢ� ɬɟɦɩɚɦɢ� ɩɪɨɢɫɯɨɞɢɥɨ 
ɮɨɪɦɢɪɨɜɚɧɢɟ, ɦɨɞɟɪɧɢɡɚɰɢɹ�ɢ� ɭɫɢɥɟɧɢɟ�ɉɢɧɫɤɨɣ�ɮɥɨɬɢɥɢɢ, ɤɨɬɨɪɚɹ� ɬɟɯ-
ɧɢɱɟɫɤɢ�ɛɵɥɚ�ɨɛɟɫɩɟɱɟɧɚ�ɤɨɪɚɛɥɹɦɢ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ. ȼ�ɫɨɫɬɚɜ�ɉɢɧ-
ɫɤɨɣ�ɮɥɨɬɢɥɢɢ�ɜɨɲɥɢ�ɞɢɜɢɡɢɨɧ�ɦɨɧɢɬɨɪɨɜ, ɝɪɭɩɩɚ�ɤɚɧɨɧɟɪɫɤɢɯ�ɥɨɞɨɤ, ɞɢ-
ɜɢɡɢɨɧ�ɛɪɨɧɟɤɚɬɟɪɨɜ, ɨɬɪɹɞ� ɝɥɢɫɫɟɪɨɜ, 46-ɹ�ɨɬɞɟɥɶɧɚɹ� ɚɜɢɚɷɫɤɚɞɪɢɥɶɹ, 6-ɹ 
ɨɬɞɟɥɶɧɚɹ�ɪɨɬɚ�ɦɨɪɫɤɨɣ�ɩɟɯɨɬɵ, 109-ɣ�ɡɟɧɢɬɧɵɣ�ɚɪɬɢɥɥɟɪɢɣɫɤɢɣ�ɞɢɜɢɡɢɨɧ, 
ɮɥɨɬɫɤɢɣ�ɩɨɥɭɷɤɢɩɚɠ, ɭɱɟɛɧɵɣ�ɨɬɪɹɞ�ɤɨɪɚɛɥɟɣ (ɪɢɫɭɧɨɤ 1). ɉɪɨɢɡɜɟɞɟɧɧɚɹ 
ɦɨɛɢɥɢɡɚɰɢɹ�ɭɫɢɥɢɥɚ�ɮɥɨɬɢɥɢɸ�ɤɨɪɚɛɥɹɦɢ�ɢ�ɥɢɱɧɵɦ�ɫɨɫɬɚɜɨɦ.  

 
Ɋɢɫɭɧɨɤ 1 í�Ȼɨɟɜɚɹ�ɝɨɬɨɜɧɨɫɬɶ�ɪɟɱɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 
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22 ɢɸɧɹ 1941 ɝɨɞɚ�ɜ 9  ɱɚɫɨɜ�ɭɬɪɚ�ɮɚɲɢɫɬɫɤɚɹ�ɚɜɢɚɰɢɹ�ɧɚɧɟɫɥɚ� ɭɞɚɪ�ɩɨ 
ɤɨɪɚɛɥɹɦ�ɢ�ɨɛɴɟɤɬɚɦ�ɉɢɧɫɤɨɣ�ɜɨɟɧɧɨɣ�ɮɥɨɬɢɥɢɢ. Ɋɚɡɜɟɪɬɵɜɚɧɢɟ�ɮɥɨɬɢɥɢɢ, 
ɨɩɟɪɚɬɢɜɧɨ�ɩɨɞɱɢɧɟɧɧɨɣ�ɤɨɦɚɧɞɭɸɳɟɦɭ�Ɂɚɩɚɞɧɵɦ�ɮɪɨɧɬɨɦ, ɛɵɥɨ�ɧɚɱɚɬɨ 
ɭɬɪɨɦ�ɩɟɪɜɨɝɨ�ɞɧɹ� ɜɨɣɧɵ. ɇɚ� ɫɥɟɞɭɸɳɢɣ�ɞɟɧɶ� ɩɟɪɟɞɨɜɨɣ� ɨɬɪɹɞ� ɩɪɢɛɵɥ�ɤ 
Ʉɨɛɪɢɧɭ, ɝɞɟ� ɤɨɪɚɛɥɢ� ɮɥɨɬɢɥɢɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɡɚɪɚɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɩɥɚɧɨɦ� ɞɨɥɠɧɵ� ɛɵɥɢ� ɨɤɚɡɵɜɚɬɶ� ɫɨɞɟɣɫɬɜɢɟ� ɜɨɣɫɤɚɦ 4-ɣ� ɚɪɦɢɢ. Ɉɞɧɚɤɨ� ɜ 
ɫɜɹɡɢ�ɫ�ɨɬɯɨɞɨɦ�ɱɚɫɬɟɣ 4-ɣ�ɚɪɦɢɢ�ɢ�ɨɬɫɭɬɫɬɜɢɟɦ�ɫɜɹɡɢ�ɫ�ɧɟɣ�ɤɨɦɚɧɞɭɸɳɢɣ 
ɮɥɨɬɢɥɢɟɣ�ɪɟɲɢɥ�ɨɬɜɟɫɬɢ�ɤɨɪɚɛɥɢ�ɜ�ɪɚɣɨɧ�ɉɢɧɫɤɚ.  

ɋ� ɧɚɱɚɥɨɦ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ� ɜɨɣɧɵ� ɮɥɨɬɢɥɢɹ� ɨɤɚɡɚɥɚɫɶ� ɧɚ� ɫɬɵɤɟ 
ɞɜɭɯ� ɝɪɭɩɩ�ɚɪɦɢɣ�ɩɪɨɬɢɜɧɢɤɚ («ɐɟɧɬɪ» ɢ «ɘɝ») ɢ�ɞɜɭɯ� ɫɨɜɟɬɫɤɢɯ�ɮɪɨɧɬɨɜ 
�Ɂɚɩɚɞɧɨɝɨ�ɢ�ɘɝɨ�Ɂɚɩɚɞɧɨɝɨ ). Ʉ 11 ɢɸɥɹ 1941 ɝ. ɨɫɧɨɜɧɵɟ�ɫɢɥɵ�ɮɥɨɬɢɥɢɢ 
ɛɵɥɢ�ɫɜɟɞɟɧɵ�ɜ�ɬɪɢ�ɨɬɪɹɞɚ: Ȼɟɪɟɡɢɧɫɤɢɣ, ɉɪɢɩɹɬɫɤɢɣ (ɧɚ�Ȼɟɪɟɡɢɧɟ�ɢ�ɉɪɢɩɹɬɢ 
ɜ�ɨɩɟɪɚɬɢɜɧɨɦ�ɩɨɞɱɢɧɟɧɢɢ�Ɂɚɩɚɞɧɨɦɭ�ɮɪɨɧɬɭ) ɢ�Ⱦɧɟɩɪɨɜɫɤɢɣ (ɧɚ�Ⱦɧɟɩɪɟ�ɜ 
ɨɩɟɪɚɬɢɜɧɨɦ�ɩɨɞɱɢɧɟɧɢɢ�ɘɝɨ�Ɂɚɩɚɞɧɨɦɭ�ɮɪɨɧɬɭ). Ȼɟɪɟɡɢɧɫɤɢɣ�ɨɬɪɹɞ�ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɨɜɚɥ�ɫ 21-ɣ�ɚɪɦɢɟɣ, ɉɪɢɩɹɬɫɤɢɣ�í�ɫ�ɱɚɫɬɹɦɢ 4-ɣ�ɢ 5-ɣ�ɚɪɦɢɣ, Ⱦɧɟɩ-
ɪɨɜɫɤɢɣ�í�ɫ�ɱɚɫɬɹɦɢ 26-ɣ�ɢ 38-ɣ�ɚɪɦɢɣ. ȼ�ɚɜɝɭɫɬɟ 1941 ɝ. ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ 
Ʉɢɟɜɫɤɢɣ�ɢ�ɑɟɪɧɢɝɨɜɫɤɢɣ�ɨɬɪɹɞɵ. Ʉɨɪɚɛɥɢ�ɨɤɚɡɵɜɚɥɢ�ɚɪɬɢɥɥɟɪɢɣɫɤɭɸ�ɩɨɞ-
ɞɟɪɠɤɭ�ɨɛɨɪɨɧɹɸɳɢɦɫɹ�ɜɨɣɫɤɚɦ, ɧɚɧɨɫɢɥɢ�ɭɞɚɪɵ�ɩɨ�ɫɤɨɩɥɟɧɢɹɦ�ɠɢɜɨɣ�ɫɢ-
ɥɵ�ɢ�ɬɟɯɧɢɤɢ�ɩɪɨɬɢɜɧɢɤɚ, ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ�ɟɝɨ�ɩɟɪɟɩɪɚɜɟ�ɱɟɪɟɡ�ɪɟɤɢ, ɩɪɢɤɪɵ-
ɜɚɥɢ�ɨɬɯɨɞ�ɧɚɲɢɯ�ɱɚɫɬɟɣ�ɱɟɪɟɡ�ɜɨɞɧɵɟ�ɩɪɟɝɪɚɞɵ [3].  

ȼ 1943 ɝɨɞɭ� ɦɨɳɧɵɣ� ɨɛɨɪɨɧɢɬɟɥɶɧɵɣ� ɪɭɛɟɠ� ȼɟɪɦɚɯɬɚ («ȼɨɫɬɨɱɧɵɣ 
ɜɚɥ») ɩɪɨɯɨɞɢɥ�ɩɨ�ɪɟɤɚɦ�ɋɨɠ, Ɇɨɥɨɱɧɚɹ, Ⱦɧɟɩɪ. Ʌɟɫɢɫɬɨ�ɛɨɥɨɬɢɫɬɚɹ�ɦɟɫɬ-
ɧɨɫɬɶ� ɡɚɬɪɭɞɧɹɥɚ�ɩɪɨɞɜɢɠɟɧɢɟ� ɫɨɜɟɬɫɤɢɯ� ɜɨɣɫɤ, ɚ� ɬɨɩɤɢɟ� ɭɱɚɫɬɤɢ�ɢ� ɫɥɚɛɨ 
ɪɚɡɜɢɬɚɹ� ɞɨɪɨɠɧɚɹ� ɫɟɬɶ� ɫɤɨɜɵɜɚɥɢ� ɦɚɧɟɜɪ� ɬɹɠɟɥɨɣ� ɬɟɯɧɢɤɢ. ȼɜɢɞɭ� ɩɪɟɞ-
ɫɬɨɹɳɟɝɨ� ɦɨɳɧɨɝɨ� ɧɚɫɬɭɩɥɟɧɢɹ� ɥɟɬɨɦ 1943 ɝɨɞɚ� ɫɨɜɟɬɫɤɨɟ� ɤɨɦɚɧɞɨɜɚɧɢɟ 
ɪɟɲɢɥɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɪɟɤɢ, ɤɚɤ�ɞɨɪɨɝɢ (ɪɢɫɭɧɨɤ 2).  

 
Ɋɢɫɭɧɨɤ 2 í�Ɉɛɨɪɨɧɢɬɟɥɶɧɵɣ�ɪɭɛɟɠ�ȼɟɪɦɚɯɬɚ  
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14 ɫɟɧɬɹɛɪɹ 1943 ɝɨɞɚ� ɩɪɢɤɚɡɨɦ� ɧɚɪɤɨɦɚ� ɜɨɟɧɧɨ�ɦɨɪɫɤɨɝɨ� ɮɥɨɬɚ� ɛɵɥɚ 
ɜɨɫɫɨɡɞɚɧɚ�Ⱦɧɟɩɪɨɜɫɤɚɹ�ɜɨɟɧɧɚɹ�ɮɥɨɬɢɥɢɹ, ɢ�ɜɨɡɝɥɚɜɢɥ�ɟɺ�ɤɚɩɢɬɚɧ�ɩɟɪɜɨɝɨ 
ɪɚɧɝɚ� ȼɢɫɫɚɪɢɨɧ� ȼɢɫɫɚɪɢɨɧɨɜɢɱ� Ƚɪɢɝɨɪɶɟɜ 
�ɪɢɫɭɧɨɤ 3). ɋɨɟɞɢɧɟɧɢɟ� ɮɨɪɦɢɪɨɜɚɥɢ� ɩɨɞ 
ɋɬɚɥɢɧɝɪɚɞɨɦ, ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ� ɲɥɨ� ɫɥɨɠɧɨ, 
ɬɟɯɧɢɤɢ� ɧɟ� ɯɜɚɬɚɥɨ, ɢɡ� ɫɨɫɬɚɜɚ� ȼɨɥɠɫɤɨɣ 
ɮɥɨɬɢɥɢɢ�ɞɧɟɩɪɨɜɰɵ�ɩɨɥɭɱɢɥɢ�ɜɫɟɝɨ 18 ɛɪɨ-
ɧɟɤɚɬɟɪɨɜ.  

ɉɟɪɜɵɟ�ɝɨɞɵ�ɜɨɣɧɵ�ɩɨɤɚɡɚɥɢ, ɱɬɨ «ɪɟɱɧɵɟ 
ɬɚɧɤɢ» í�ɬɚɤ�ɧɚɡɵɜɚɥɚ�ɧɚɲɢ�ɛɪɨɧɟɤɚɬɟɪɚ�ɩɟɯɨ-
ɬɚ�í�ɦɨɝɭɬ�ɦɧɨɝɨɟ,  ɚ�ɩɪɢ�ɜɵɫɚɞɤɟ�ɜ�ɝɥɭɛɨɤɨɦ 
ɬɵɥɭ� ɩɪɨɬɢɜɧɢɤɚ� ɨɧɢ� ɢ� ɜɨɜɫɟ� ɧɟɡɚɦɟɧɢɦɵ. 
ȼɵɫɨɤɭɸ�ɫɤɨɪɨɫɬɶ�ɢ�ɦɚɧɟɜɪɟɧɧɨɫɬɶ�ɞɨɩɨɥɧɹɥɚ 
ɜɧɭɲɢɬɟɥɶɧɚɹ� ɨɝɧɟɜɚɹ� ɦɨɳɶ. «ɂɡɭɱɢɜ� ɬɟɚɬɪ 
ɛɨɟɜɵɯ� ɞɟɣɫɬɜɢɣ� ɢɫɩɟɳɪɟɧɧɨɣ� ɫɟɬɶɸ� ɪɟɤ, ɹ 
ɩɨɧɹɥ, ɤɚɤɚɹ� ɜɚɠɧɚɹ� ɪɨɥɶ� ɨɬɜɨɞɢɥɚɫɶ� ɮɥɨɬɢ-
ɥɢɢ�ɜ�ɩɪɟɞɫɬɨɹɳɟɦ�ɧɚɫɬɭɩɥɟɧɢɢ», – ɩɢɫɚɥ�ɤɨ-
ɦɚɧɞɭɸɳɢɣ�ȼ. ȼ. Ƚɪɢɝɨɪɶɟɜ [1]. 

Ȼɨɥɶɲɨɣ� ɩɪɨɛɥɟɦɨɣ� ɞɥɹ� ɤɨɪɚɛɥɟɣ� ɫɬɚɧɨ-
ɜɢɥɨɫɶ�ɧɚɦɟɪɟɧɧɨɟ�ɡɚɝɪɹɡɧɟɧɢɟ�ɪɟɤ�ɛɨɥɶɲɢɦɢ 
ɨɛɥɨɦɤɚɦɢ�ɦɭɫɨɪɚ,  ɚ�ɬɚɤɠɟ�ɡɚɦɢɧɢɪɨɜɚɧɧɵɟ 
ɭɱɚɫɬɤɢ�ɪɟɤ. Ⱦɚɠɟ�ɩɨɫɥɟ�ɨɱɢɫɬɤɢ�ɡɚɜɚɥɨɜ�ɨɫɬɚɜɚɥɚɫɶ�ɨɩɚɫɧɨɫɬɶ�ɫɩɥɚɜɚ�ɦɢɧ 
ɩɨ�ɬɟɱɟɧɢɸ�ɪɟɤ. 

Ʉ 12 ɧɨɹɛɪɹ 1943 ɝɨɞɚ�ɩɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɤ�ɫɬɚɧɰɢɢ�ɉɢɪɨɝɨɜɤɚ�ɩɪɢɛɵɥɢ 
ɷɲɟɥɨɧɵ�ɫ�ɤɚɬɟɪɚɦɢ. ȼ�ɤɨɪɨɬɤɢɟ�ɫɪɨɤɢ�ɛɵɥ�ɩɨɫɬɪɨɟɧ 800-ɦɟɬɪɨɜɵɣ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɵɣ� ɭɱɚɫɬɨɤ� ɨɬ� ɫɬɚɧɰɢɢ� ɤ� ɛɟɪɟɝɭ�Ⱦɟɫɧɵ� ɫ� ɫɨɨɪɭɠɟɧɢɟɦ� ɞɟɪɟɜɹɧɧɨɝɨ 
ɫɤɥɢɡɚ�ɞɥɹ�ɫɩɭɫɤɚ�ɤɚɬɟɪɨɜ�ɫ�ɩɥɚɬɮɨɪɦ�ɧɚ�ɜɨɞɭ (ɪɢɫɭɧɤɢ 4, 5). 

Ȼɪɨɧɟɤɚɬɟɪɚ�ɨɫɧɚɳɚɥɢɫɶ�ɚɪɬɢɥɥɟɪɢɣɫɤɢɦ�ɨɪɭɠɢɟɦ, ɱɬɨ�ɩɨɡɜɨɥɹɥɨ�ɭɧɢɱ-
ɬɨɠɢɬɶ�ɦɢɧɨɦɟɬɧɵɟ�ɛɚɬɚɪɟɢ�ɢ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɠɢɜɨɣ�ɫɢɥɵ�ɩɪɨɬɢɜɧɢɤɚ. 
Ȼɥɚɝɨɞɚɪɹ�ɫɤɨɪɨɫɬɢ�ɤɚɬɟɪɨɜ�ɞɨɫɬɚɜɤɚ�ɫɬɪɟɥɤɨɜɵɯ�ɪɨɬ�ɜ�ɝɥɭɛɨɤɢɣ�ɬɵɥ�ɭɜɟɥɢ-
ɱɢɜɚɥɚɫɶ� ɫɤɨɪɨɫɬɶ�ɩɪɨɞɜɢɠɟɧɢɹ�ɧɚɫɬɭɩɚɬɟɥɶɧɨɣ� ɨɩɟɪɚɰɢɢ, ɚ� ɬɚɤɠɟ� ɭɦɟɧɶ-
ɲɚɥɨɫɶ�ɤɨɥɢɱɟɫɬɜɨ�ɠɟɪɬɜ�ɜ�ɜɨɟɧɧɵɯ�ɨɩɟɪɚɰɢɹɯ.  

Ƚɨɜɨɪɹ�ɨ�ɪɨɥɢ�ɜɨɞɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɧɭɠɧɨ�ɭɬɨɱɧɢɬɶ, ɱɬɨ�ɢɡ�ɡɚ�ɞɨɠɞɥɢɜɨɣ 
ɩɨɝɨɞɵ� ɜɨɞɚ� ɧɚ� ɩɟɪɟɤɚɬɚɯ� ɬɚɤɢɯ� ɪɟɤ, ɤɚɤ� Ȼɟɪɟɡɢɧɚ, ɦɨɝɥɚ� ɩɨɞɧɢɦɚɬɶɫɹ� ɧɚ     
1,5 ɦɟɬɪɚ. ɋɨɜɟɬɫɤɢɟ�ɜɨɣɫɤɚ�ɧɟ�ɦɨɝɥɢ�ɮɨɪɫɢɪɨɜɚɬɶ�ɪɟɤɭ�ɜɛɪɨɞ, ɩɨɷɬɨɦɭ�ɡɚ 
36 ɱɚɫɨɜ�ɩɨɞ�ɛɨɦɛɺɠɤɨɣ�ɞɧɟɩɪɨɜɰɵ�ɩɟɪɟɛɪɨɫɢɥɢ�ɱɟɪɟɡ�ɪɟɤɭ�ɧɟɫɤɨɥɶɤɨ�ɞɟ-
ɫɹɬɤɨɜ�ɬɵɫɹɱ�ɫɨɥɞɚɬ�ɢ�ɨɮɢɰɟɪɨɜ, ɱɬɨ�ɩɨɦɨɝɥɨ�ɫɨɯɪɚɧɢɬɶ�ɬɟɦɩ�ɧɚɫɬɭɩɚɬɟɥɶ-
ɧɨɣ�ɨɩɟɪɚɰɢɢ.  

ɇɚ� Ȼɟɪɟɡɢɧɟ� ɪɟɱɧɵɟ� ɬɚɧɤɢ� ɫɵɝɪɚɥɢ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɪɚɡɝɪɨɦɟ� ɧɟɦɟɰɤɨɣ 
ɝɪɭɩɩɢɪɨɜɤɢ, ɧɨ�ɨɛɨɡɧɚɱɢɥɫɹ�ɢ�ɪɹɞ�ɩɪɨɛɥɟɦ, ɝɥɚɜɧɨɣ�ɢɡ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɧɟ-
ɜɵɫɨɤɚɹ�ɛɪɨɧɟɜɚɹ�ɡɚɳɢɬɚ�ɤɚɬɟɪɨɜ. Ȼɥɚɝɨɞɚɪɹ�ɪɚɡɜɢɬɢɸ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɧɚ 
ɮɪɨɧɬ� ɨɬɩɪɚɜɥɹɥɢɫɶ� ɧɨɜɵɟ� ɭɥɭɱɲɟɧɧɵɟ� ɤɚɬɟɪɚ, ɤɨɬɨɪɵɟ� ɛɵɥɢ� ɨɫɧɚɳɟɧɵ 
ɛɚɲɧɹɦɢ�ɡɧɚɦɟɧɢɬɵɯ�Ɍ-34 ɢ�ɦɨɝɥɢ�ɥɭɱɲɟ�ɩɨɞɞɟɪɠɢɜɚɬɶ�ɩɟɯɨɬɭ�ɨɝɧɺɦ.  

Ɋɢɫɭɧɨɤ 3 – Ƚɪɢɝɨɪɶɟɜ 
ȼɢɫɫɚɪɢɨɧ�ȼɢɫɫɚɪɢɨɧɨɜɢɱ 

(1907–1992 ɝɝ.) 
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Ɋɢɫɭɧɨɤ 4 í�ɉɨɝɪɭɡɤɚ�ɩɨɥɭɝɥɢɫɫɟɪɨɜ�ɢ�ɛɪɨɧɟɤɚɬɟɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɩɥɚɬɮɨɪɦɵ 

 
Ɋɢɫɭɧɨɤ 5 í�Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ�ɤɚɬɟɪɨɜ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ  

ɩɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ 
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Ɉɫɜɨɛɨɠɞɟɧɢɟ� Ȼɟɥɨɪɭɫɫɢɢ� ɩɪɨɞɨɥɠɢɥɨɫɶ� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ�ɉɢɧɫɤɚ, ɤɨɬɨ-
ɪɵɣ�ɭɞɚɥɨɫɶ�ɜɟɪɧɭɬɶ�ɛɥɚɝɨɞɚɪɹ�ɫɨɡɞɚɧɢɸ�ɤɨɬɥɚ�ɢ�ɬɵɥɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɪɟɤɢ. 
ɉɨɷɬɨɦɭ� ɭɫɩɟɲɧɨɫɬɶ� ɷɬɢɯ� ɨɩɟɪɚɰɢɣ� ɩɨɜɵɫɢɥɚ� ɛɨɟɜɨɣ� ɞɭɯ� ɫɨɥɞɚɬ� ɜɨɞɧɨɝɨ 
ɜɨɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ.  

ɉɨ�ɩɥɚɧɭ�ɜɨɟɧɧɨɝɨ�ɤɨɦɚɧɞɨɜɚɧɢɹ�ɢɡ�Ⱦɧɟɩɪɨɜɫɤɨɝɨ�ɛɚɫɫɟɣɧɚ�ɧɭɠɧɨ�ɛɵɥɨ 
ɜɵɣɬɢ�ɧɚ�ȼɢɫɥɟɧɫɤɢɣ, ɨɞɧɚɤɨ�ɧɟɦɰɵ�ɪɚɡɪɭɲɢɥɢ�Ⱦɧɟɩɪɨɜɫɤɨ�Ȼɭɝɫɤɢɣ�ɤɚɧɚɥ, 
ɱɬɨ�ɨɫɬɚɧɨɜɢɥɨ «ɪɟɱɧɵɟ�ɬɚɧɤɢ». Ʉɨɦɚɧɞɭɸɳɢɣ�ɉɟɪɜɵɦ�Ȼɟɥɨɪɭɫɫɤɢɦ�ɮɪɨɧ-
ɬɨɦ�ɧɟ�ɦɨɝ�ɞɨɩɭɫɬɢɬɶ�ɩɨɬɟɪɢ�ɬɚɤɨɣ�ɩɨɞɞɟɪɠɤɢ, ɩɨɷɬɨɦɭ�ɩɪɢɤɚɡɚɥ�ɩɟɪɟɩɪɚ-
ɜɢɬɶ�ɮɥɨɬɢɥɢɸ�ɩɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ. Ɉɞɧɚɤɨ�ɩɨɫɥɟ�ɜɵɝɪɭɡɤɢ�ɤɚɬɟɪɚ�ɫɟɥɢ�ɧɚ 
ɦɟɥɶ�ɢɡ�ɡɚ�ɬɨɝɨ, ɱɬɨ�ɪɟɤɚ�ɨɛɦɟɥɟɥɚ, ɩɨɷɬɨɦɭ�ɧɭɠɧɨ�ɛɵɥɨ�ɧɚɣɬɢ�ɫɩɨɫɨɛ�ɜɵɣ-
ɬɢ�ɧɚ�ɛɨɥɶɲɭɸ�ɜɨɞɭ.  ɋɢɥɚɦɢ�ɫɨɥɞɚɬ�ɫ�ɤɚɬɟɪɨɜ�ɛɵɥɨ�ɪɚɡɝɪɭɠɟɧɵ�ɛɨɟɩɪɢɩɚ-
ɫɵ�ɢ�ɬɨɩɥɢɜɨ. ɗɬɢɯ�ɞɟɣɫɬɜɢɣ�ɨɤɚɡɚɥɨɫɶ�ɧɟɞɨɫɬɚɬɨɱɧɨ, ɢ�ɧɚ�ɩɨɦɨɳɶ�ɩɪɢɲɥɢ 
ɬɪɚɤɬɨɪɚ, ɤɨɬɨɪɵɟ�ɜɨɥɨɤɨɦ�ɬɚɳɢɥɢ�ɤɨɪɚɛɥɢ, ɱɬɨɛɵ�ɭɫɩɟɬɶ�ɩɟɪɟɩɪɚɜɢɬɶ�ɛɨɟ-
ɜɭɸ�ɩɨɞɞɟɪɠɤɭ�ɜ�ɫɪɨɤ. Ɍɚɤɠɟ�ɩɪɢɛɟɝɚɥɢ�ɤ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ� ɩɪɢ� ɩɟɪɟɜɚɥɤɟ. ɑɬɨɛɵ� ɞɨɫɬɚɜɢɬɶ� ɤɚɬɟɪ� ɤ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɩɥɚɬɮɨɪɦɟ, ɟɝɨ� ɫ� ɩɨɦɨɳɶɸ� ɥɟɛɟɞɤɢ, ɨɛɨɪɭɞɨɜɚɧɧɨɣ� ɧɚ� ɝɪɭɡɨɜɨɣ� ɦɚɲɢɧɟ, 
ɩɨɝɪɭɠɚɥɢ�ɧɚ�ɩɥɚɬɮɨɪɦɭ (ɪɢɫɭɧɨɤ 6).  
         ɚ) 

 
 
 
 
 
 

                                                                 ɛ) 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 6 í�ɉɨɝɪɭɡɤɚ�ɤɚɬɟɪɨɜ�ɧɚ�ɚɜɬɨɦɚɲɢɧɵ�ɫ�ɩɨɦɨɳɶɸ�ɥɟɛɟɞɤɢ: 

ɚ – ɜɵɬɹɝɢɜɚɧɢɟ�ɤɚɬɟɪɚ�ɧɚ�ɛɟɪɟɝ; ɛ – ɤɨɧɫɬɪɭɤɰɢɹ�ɥɟɛɟɞɤɢ 
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ȼɨ� ɜɬɨɪɨɣ� ɩɨɥɨɜɢɧɟ� ɦɚɪɬɚ 1945 ɝɨɞɚ� ɤɨɪɚɛɥɢ� ɮɥɨɬɢɥɢɢ� ɫɨɜɟɪɲɢɥɢ    
500-ɤɢɥɨɦɟɬɪɨɜɵɣ�ɩɟɪɟɯɨɞ�ɩɨ�ȼɢɫɥɟ, Ȼɪɨɦɛɟɪɝɫɤɨɦɭ�ɤɚɧɚɥɭ, ɪɟɤɚɦ�ɇɟɬɰɟ�ɢ 
ȼɚɪɬɚ�ɢ�ɫɨɫɪɟɞɨɬɨɱɢɥɢɫɶ�ɭ�ɝɨɪɨɞɚ�Ʉɸɫɬɪɢɧɚ�ɞɥɹ�ɩɨɞɝɨɬɨɜɤɢ�ɤ�ɲɬɭɪɦɭ�Ȼɟɪ-
ɥɢɧɚ [2]. 

17 ɚɩɪɟɥɹ�ɧɚɱɚɥɨɫɶ�ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɟ�ɧɚɫɬɭɩɥɟɧɢɟ�ɧɚ�Ȼɟɪɥɢɧ. ȼ�ɪɚɣɨɧɟ 
Ɋɭɦɢɥɶɫɛɭɪɝɚ�ɪɟɤɚ�ɪɚɡɥɢɥɚɫɶ�ɧɚ 350 ɦɟɬɪɨɜ, ɦɨɫɬɨɜ�ɧɟ�ɛɵɥɨ, ɧɨ�ɞɧɟɩɪɨɜɰɵ 
ɨɛɟɫɩɟɱɢɥɢ�ɩɟɪɟɩɪɚɜɭ� ɤɚɬɟɪɨɜ, ɱɬɨ�ɩɨɡɜɨɥɢɥɨ� ɨɩɟɪɚɬɢɜɧɨ�ɩɟɪɟɛɪɨɫɢɬɶ� ɩɟ-
ɪɟɞɨɜɵɟ�ɜɨɢɧɫɤɢɟ�ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ�ɬɹɠɟɥɨɣ�ɡɚɞɚɱɟɣ�ɨɤɚɡɚɥɨɫɶ�ɮɨɪɫɢɪɨɜɚɧɢɟ�ɪɟɤɢ�ɒɩɪɟɟ�ɫ�ɟɺ�ɜɵ-
ɫɨɤɢɦɢ�ɛɟɬɨɧɧɵɦɢ�ɛɟɪɟɝɚɦɢ. ɇɚ�ɡɚɩɚɞɧɨɦ�ɛɟɪɟɝɭ�ɧɟɦɟɰɤɢɟ�ɫɨɥɞɚɬɵ�ɜɵɝɪɭ-
ɡɢɥɢ�ɢɡ�ɛɪɨɧɟɬɪɚɧɫɩɨɪɬɟɪɚ�ɩɪɟɞɦɟɬɵ, ɩɨɯɨɠɢɟ�ɧɚ�ɛɚɥɥɨɧɵ�ɫ�ɨɬɪɚɜɥɹɸɳɢɦ 
ɝɚɡɨɦ. Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɱɚɫɬɟɣ� ɧɚ� ɷɬɨɦ� ɭɱɚɫɬɤɟ� ɛɵɥɚ� ɡɚɩɪɟɞɟɥɶɧɨɣ. Ɍɚɧɤɢ� ɢ 
ɚɪɬɢɥɥɟɪɢɸ�ɩɪɢɦɟɧɹɬɶ�ɛɵɥɨ�ɧɟɥɶɡɹ�ɢɡ�ɡɚ�ɭɝɪɨɡɵ�ɜɡɪɵɜɚ�ɛɚɥɥɨɧɨɜ.  Ɉɫɬɚɜɚ-
ɥɨɫɶ�ɚɬɚɤɨɜɚɬɶ�ɫ�ɜɨɞɵ. ɗɤɢɩɚɠ�ɮɥɨɬɢɥɢɢ�ɭɧɢɱɬɨɠɢɥ�ɢɡ�ɤɪɭɩɧɨɤɚɥɢɛɟɪɧɵɯ 
ɩɭɥɟɦɺɬɨɜ� ɨɛɨɪɨɧɹɜɲɢɟɫɹ� ɝɪɭɩɩɵ� ɮɚɲɢɫɬɨɜ, ɞɚɥɟɟ� ɩɪɢɤɪɵɥɫɹ� ɞɵɦɨɜɵɦɢ 
ɡɚɜɟɫɚɦɢ�ɢ�ɜɵɲɟɥ�ɢɡ�ɛɨɹ�ɛɟɡ�ɩɨɬɟɪɶ.  

ȼ�ɦɚɟ 1945 ɝɨɞɚ�ɮɥɚɝɢ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɜɨɟɧɧɨɣ�ɮɥɨɬɢɥɢɢ�ɭɠɟ�ɪɚɡɜɢɜɚɥɢɫɶ 
ɧɚ� ɮɨɧɟ� ɩɨɜɟɪɠɟɧɧɨɝɨ� Ɋɟɣɯɫɬɚɝɚ. ɉɨɫɥɟɞɧɟɣ� ɛɨɟɜɨɣ� ɡɚɞɚɱɟɣ� ɷɬɨɣ� ɜɨɣɧɵ 
ɫɬɚɥɨ�ɪɚɡɦɢɧɢɪɨɜɚɧɢɟ�ɪɭɫɥɚ�ɒɩɪɟɟ (ɪɢɫɭɧɨɤ 7).  

 
Ɋɢɫɭɧɨɤ 7 í�Ȼɨɟɜɨɣ�ɩɭɬɶ�Ʉɪɚɫɧɨɡɧɚɦɟɧɧɨɣ�ɨɪɞɟɧɚ�ɍɲɚɤɨɜɚ I ɫɬɟɩɟɧɢ 

Ⱦɧɟɩɪɨɜɫɤɨɣ�ɜɨɟɧɧɨɣ�ɮɥɨɬɢɥɢɢ  
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ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɪɟɱɧɨɣ�ɬɪɚɧɫɩɨɪɬ�ɦɚɥɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ 
Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ. ȼɧɭɬɪɟɧɧɢɟ�ɜɨɞɧɵɟ�ɩɭɬɢ�ɪɟɫɩɭɛɥɢɤɢ�ɪɚɫɩɨɥɨɠɟɧɵ�ɜ 
ɛɚɫɫɟɣɧɚɯ� ɪɟɤ� Ⱦɧɟɩɪ, ɇɟɦɚɧ, Ɂɚɩɚɞɧɚɹ� Ⱦɜɢɧɚ� ɢ� Ȼɭɝ. ɉɪɨɬɹɠɺɧɧɨɫɬɶ� ɪɟɤ 
ɫɬɪɚɧɵ�ɫɨɫɬɚɜɥɹɟɬ�ɛɨɥɟɟ 50 ɬɵɫ. ɤɦ. ɂɡ�ɧɢɯ�ɩɪɢɝɨɞɧɵɯ�ɞɥɹ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɭɞɨɯɨɞɫɬɜɚ�ɨɤɨɥɨ 3,5 ɬɵɫ. ɤɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ�ɨɤɨɥɨ 2 ɬɵɫ. ɤɦ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɧɚ 
ɪɟɤɟ�Ⱦɧɟɩɪ�í�ɨɤɨɥɨ 530,6 ɤɦ,  Ȼɟɪɟɡɢɧɟ�í 304,3 ɤɦ, ɋɨɠɟ�í 298,9 ɤɦ, ɉɪɢɩɹ-
ɬɢ�í 466,4  ɤɦ,  ɇɟɦɚɧɟ�í 90,8  ɤɦ,  Ɂɚɩɚɞɧɨɣ�Ⱦɜɢɧɟ�í 197,3  ɤɦ,  Ⱦɧɟɩɪɨɜɫɤɨ-   
Ȼɭɝɫɤɨɦ�ɤɚɧɚɥɟ�í 92,9 ɤɦ, Ɇɭɯɚɜɰɟ�í 59,1 ɤɦ, ɉɢɧɟ�í 41,1 ɤɦ, ɜɟɪɯɧɟɦ�ɭɱɚ-
ɫɬɤɟ�ɉɪɢɩɹɬɢ�í 7 ɤɦ, Ɇɢɤɚɲɟɜɢɱɫɤɨɦ�ɤɚɧɚɥɟ�í 6 ɤɦ, Ƚɨɪɵɧɢ�í 13,5 ɤɦ, Ɍɭ-
ɪɨɜɫɤɨɦ�ɡɚɬɨɧɟ�í 1,5 ɤɦ, Ⱥɜɝɭɫɬɨɜɫɤɨɦ�ɤɚɧɚɥɟ�í 21,2 ɤɦ, ɋɜɢɫɥɨɱɢ�í 4,6 ɤɦ. 
ɂɡ�ɧɢɯ 1252,1 ɤɦ�í�ɫ�ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦɢ�ɝɚɛɚɪɢɬɚɦɢ�ɩɭɬɢ.  

ɋ� ɰɟɥɶɸ� ɭɥɭɱɲɟɧɢɹ� ɫɭɞɨɯɨɞɧɵɯ� ɭɫɥɨɜɢɣ� Ⱦɧɟɩɪɨɜɫɤɨ�Ȼɭɝɫɤɢɣ� ɤɚɧɚɥ 
ɩɪɟɬɟɪɩɟɜɚɥ� ɧɟɫɤɨɥɶɤɨ�ɪɟɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɨɛɥɟɦɵ�ɛɵɥɢ� ɫɜɹɡɚɧɵ� ɫ�ɢɡɦɟɧɟ-
ɧɢɟɦ� ɤɥɢɦɚɬɚ, ɢɡ�ɡɚ� ɤɨɬɨɪɨɝɨ� ɪɟɤɢ� ɨɛɦɟɥɟɥɢ� ɢɥɢ� ɩɪɟɜɪɚɬɢɥɢɫɶ� ɜ� ɛɨɥɨɬɢ-
ɫɬɭɸ�ɦɟɫɬɧɨɫɬɶ. Ɍɚɤ, ɫɭɳɟɫɬɜɭɟɬ�ɩɪɨɟɤɬ�ɪɚɫɤɨɩɤɢ�ɫɬɚɪɵɯ�ɤɚɧɚɥɨɜ, ɛɥɚɝɨɞɚ-
ɪɹ�ɜɨɡɦɨɠɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɤɨɬɨɪɨɝɨ�ɦɨɠɧɨ�ɛɵɥɨ�ɛɵ�ɫɧɢɡɢɬɶ�ɡɚɝɪɭɠɟɧɧɨɫɬɶ 
ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɱɬɨ�ɫɩɨɫɨɛɧɨ�ɩɪɢɜɟɫɬɢ�ɤ�ɩɨɧɢɠɟɧɢɸ�ɬɚɪɢɮɨɜ�ɢ�ɭɜɟɥɢɱɟ-
ɧɢɸ� ɫɤɨɪɨɫɬɢ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ. Ɉɞɧɚɤɨ� ɩɨ� ɷɤɨɧɨɦɢɱɟɫɤɢɦ� ɫɨɨɛɪɚɠɟɧɢɹɦ 
ɷɬɨɬ�ɩɪɨɟɤɬ�ɨɫɬɚɟɬɫɹ�ɩɨɤɚ�ɧɟ�ɪɟɚɥɢɡɨɜɚɧɧɵɦ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɪɨɥɶ�ɪɟɱɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣ-
ɧɟ�ɢ, ɜ�ɱɚɫɬɧɨɫɬɢ, Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ, ɜɟɫɶɦɚ�ɡɧɚɱɢɬɟɥɶɧɚ. Ⱦɧɟɩɪɨɜɫɤɚɹ 
ɮɥɨɬɢɥɢɹ�ɩɪɨɲɥɚ�ɜɦɟɫɬɟ�ɫ�ɧɚɫɬɭɩɚɸɳɢɦɢ�ɚɪɦɢɹɦɢ�ɛɨɟɜɨɣ�ɩɭɬɶ�ɩɪɨɬɹɠɟɧ-
ɧɨɫɬɶɸ�ɜ�ɧɟɫɤɨɥɶɤɨ�ɬɵɫɹɱ�ɤɢɥɨɦɟɬɪɨɜ�ɨɬ�ȼɨɥɝɢ�ɞɨ�ɒɩɪɟɟ, ɩɟɪɟɯɨɞɹ�ɫ�ɨɞɧɨ-
ɝɨ� ɪɟɱɧɨɝɨ� ɛɚɫɫɟɣɧɚ� ɧɚ� ɞɪɭɝɨɣ, ɨɛɟɫɩɟɱɢɜɚɹ� ɪɟɲɚɸɳɭɸ� ɩɨɦɨɳɶ� ɚɪɦɢɹɦ 
ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɛɨɟɜɵɯ�ɡɚɞɚɱ. Ʉɨɝɞɚ�ɠɟ�ɦɟɠɞɭ�ɷɬɢɦɢ�ɛɚɫɫɟɣɧɚɦɢ�ɧɟ�ɛɵɥɨ 
ɜɨɞɧɨɝɨ�ɩɭɬɢ, ɬɨ�ɫɨɬɧɢ�ɛɨɟɜɵɯ�ɤɨɪɚɛɥɟɣ�ɢ�ɬɵɫɹɱɢ�ɬɨɧɧ�ɛɨɟɜɨɝɨ�ɫɧɚɪɹɠɟɧɢɹ 
ɩɟɪɟɛɪɚɫɵɜɚɥɨɫɶ�ɩɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ. Ʌɢɲɶ�ɫ�ȼɢɫɥɵ�ɧɚ�Ɉɞɟɪ�ɢ�ɧɚ�ɒɩɪɟɟ 
ɤɨɪɚɛɥɢ�Ⱦɧɟɩɪɨɜɫɤɨɣ�ɮɥɨɬɢɥɢɢ�ɩɪɨɲɥɢ�ɫɜɨɢɦ�ɯɨɞɨɦ. ɗɬɨ�ɞɨɤɚɡɵɜɚɟɬ�ɜɚɠ-
ɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɚɡɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɫ�ɷɮɮɟɤɬɢɜɧɨɣ�ɩɨɥɢɦɨɞɚɥɶ-
ɧɨɣ� ɥɨɝɢɫɬɢɤɨɣ, ɱɬɨ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɞɨɫɬɢɠɟɧɢɸ� ɨɛɳɟɣ� ɩɨɛɟɞɧɨɣ� ɰɟɥɢ� ɜ 
ɝɨɞɵ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɵ.  
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ɬɭɩɚ : 18.09.2022.  

3 Ɇɨɪɟɦɯɨɞ – Ⱦɧɟɩɪɨɜɫɤɚɹ�ɮɥɨɬɢɥɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ :  
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POLYMODAL LOGISTIC OF PARTICIPATION  
OF THE DNIEPER FLONILIA IN THE GREAT PATRIOTIC WAR   

The article examines the history of the formation and role of river transport in the de-
velopment of the Russian economy. The question of the participation of river transport, 
represented by the Dnieper flotilla, in achieving victory in strategic battles during the 
Great Patriotic War is considered. The polymodal logistics of the participation of road and 
rail transport, as well as human resources in the transfer and redeployment of river vessels 
in the theater of operations of the Great Patriotic War (WWII) is described. 
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�ɂɋɌɈɊɂə�ɈȻɊȺɁɈȼȺɇɂə�ɂ�ɋɌȺɇɈȼɅȿɇɂə  ɒɄɈɅ  ɂ�ɍɑɂɅɂɓ 
�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȽɈ�ȼȿȾɈɆɋɌȼȺ�ȽɈɆȿɅɖɓɂɇɕ 

 
ɉɪɟɞɫɬɚɜɥɟɧɚ�ɢɫɬɨɪɢɹ�ɫɨɡɞɚɧɢɹ, ɫɬɚɧɨɜɥɟɧɢɹ�ɢ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɲɤɨɥ 

ɢ�ɭɱɢɥɢɳ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�Ƚɨɦɟɥɶɳɢɧɵ. 
 

Ɉɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ�ɲɤɨɥɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɜɟɞɨɦɫɬɜɚ�ɧɚ�ɬɟɪɪɢɬɨ-
ɪɢɢ�Ɋɨɫɫɢɣɫɤɨɣ�ɢɦɩɟɪɢɢ�ɩɨɹɜɢɥɢɫɶ�ɜ�ɩɨɫɥɟɞɧɟɣ�ɬɪɟɬɢ XIX ɜɟɤɚ. ȼɫɟ�ɫɭɳɟ-
ɫɬɜɭɸɳɢɟ� ɬɨɝɞɚ� ɞɜɭɯɤɥɚɫɫɧɵɟ�ɲɤɨɥɵ� ɛɵɥɢ� ɰɟɪɤɨɜɧɨ�ɩɪɢɯɨɞɫɤɢɦɢ� ɢ� ɪɚɡ-
ɞɟɥɹɥɢɫɶ�ɧɚ�ɬɪɢ�ɬɢɩɚ: 

í�ɲɤɨɥɵ  ɫ�ɭɱɢɬɟɥɶɫɤɢɦɢ�ɤɥɚɫɫɚɦɢ, ɤɨɬɨɪɵɟ�ɝɨɬɨɜɢɥɢ�ɭɱɢɬɟɥɟɣ�ɞɥɹ�ɰɟɪ-
ɤɨɜɧɨ�ɩɪɢɯɨɞɫɤɢɯ�ɲɤɨɥ; 

í�ɲɤɨɥɵ�ɨɛɵɱɧɨɝɨ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ�ɬɢɩɚ;  
í�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɲɤɨɥɵ. 
ɉɟɪɜɚɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ�ɲɤɨɥɚ�ɧɚ�ɧɵɧɟɲɧɟɣ�ɬɟɪɪɢɬɨɪɢɢ�Ȼɟɥɚɪɭɫɢ�ɨɬ-

ɤɪɵɥɚɫɶ�ɧɚ�ɫɬɚɧɰɢɢ�Ƚɨɦɟɥɶ�Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ 1 ɫɟɧɬɹɛɪɹ 
1883 ɝɨɞɚ. 40 ɦɚɥɶɱɢɤɨɜ� ɢɡ� ɫɟɦɟɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɨɜ� ɩɨɥɭɱɢɥɢ� ɜɨɡɦɨɠ-
ɧɨɫɬɶ�ɫɟɫɬɶ�ɡɚ�ɩɚɪɬɵ. ɉɨɫɥɟ�ɩɨɫɬɪɨɣɤɢ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɡɞɚɧɢɹ�ɲɤɨɥɵ�ɜ 1889 ɝ. 
ɱɢɫɥɟɧɧɨɫɬɶ�ɭɱɚɳɢɯɫɹ�ɞɨɫɬɢɝɥɚ 120 ɭɱɟɧɢɤɨɜ, ɚ�ɤ�ɧɚɱɚɥɭ XX ɜɟɤɚ�í�ɛɨɥɟɟ 
300 [1]. 

ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɇɨɝɢɥɟɜɫɤɨɣ� ɝɭɛɟɪɧɢɢ� ɩɨ� ɫɨɫɬɨɹɧɢɸ� ɧɚ 1909 ɝɨɞ� ɧɚ 
ɫɬɚɧɰɢɹɯ�ɪɚɛɨɬɚɥɢ�ɱɟɬɵɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɲɤɨɥɵ: 
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í�Ƚɨɦɟɥɶ�Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ; 
í�Ƚɨɦɟɥɶ�ɉɨɥɟɫɫɤɢɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ; 
í�ɀɥɨɛɢɧ�Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ; 
í�Ɉɪɲɚ�Ɇɨɫɤɨɜɫɤɨ�Ȼɪɟɫɬɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. 
ɒɤɨɥɵ�ɫɨɞɟɪɠɚɥɢɫɶ�ɡɚ�ɫɱɟɬ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɍɩɪɚɜɥɟɧɢɣ, ɜ�ɨɬɧɨɲɟɧɢɢ 

ɫɜɨɟɝɨ� ɦɚɬɟɪɢɚɥɶɧɨɝɨ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɨɛɫɬɨɹ-
ɬɟɥɶɫɬɜɚɯ. ȿɠɟɝɨɞɧɵɣ�ɛɸɞɠɟɬ�ɱɟɬɵɪɟɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɲɤɨɥ�Ɇɨɝɢɥɟɜɫɤɨɣ 
ɝɭɛɟɪɧɢɢ� ɞɚɜɚɥ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɦɟɬɶ�ɜ�ɞɨɫɬɚɬɨɱɧɨɦ�ɤɨɥɢɱɟɫɬɜɟ  ɭɱɢɬɟɥɶɫɤɢɣ 
ɩɟɪɫɨɧɚɥ�ɢ�ɜɫɟ�ɧɟɨɛɯɨɞɢɦɵɟ�ɭɱɟɛɧɵɟ�ɪɭɤɨɜɨɞɫɬɜɚ�ɢ�ɩɨɫɨɛɢɹ. ɗɬɨ�ɝɚɪɚɧɬɢɪɨ-
ɜɚɥɨ�ɞɨɫɬɢɠɟɧɢɟ�ɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɢɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɨɛɭɱɟɧɢɹ [2]. Ɍɚɤ, Ƚɨɦɟɥɶ-
ɫɤɚɹ�ɞɜɭɯɤɥɚɫɫɧɚɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ�ɰɟɪɤɨɜɧɨ�ɩɪɢɯɨɞɫɤɚɹ�ɲɤɨɥɚ� ɫɨɞɟɪɠɚ-
ɥɚɫɶ� ɧɚ� ɫɪɟɞɫɬɜɚ� ɨɬ� ɜɵɱɟɬɚ 0,5 % ɢɡ�ɩɨɥɭɱɚɟɦɵɯ�ɱɥɟɧɚɦɢ�ɩɨɩɟɱɢɬɟɥɶɫɬɜɚ 
ɷɬɨɣ�ɲɤɨɥɵ�ɠɚɥɨɜɚɧɢɹ, ɬɚɤɠɟ�ɨɬ�ɜɡɧɨɫɚ�ɫ�ɤɚɠɞɨɝɨ�ɭɱɟɧɢɤɚ�ɡɚ�ɩɪɚɜɨ�ɨɛɭɱɟ-
ɧɢɹ�ɜ�ɪɚɡɦɟɪɟ 5 ɪɭɛ., ɢ�ɨɬ�ɭɩɪɚɜɥɟɧɢɹ�Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, 
ɨɬɩɭɫɤɚɸɳɟɝɨ�ɟɠɟɝɨɞɧɨ�ɩɨ 500 ɪɭɛ.; ɜɫɟɝɨ�í 1500 ɪɭɛ. ɜ�ɝɨɞ [3].   

ȼ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɰɟɪɤɨɜɧɨ�ɩɪɢɯɨɞɫɤɢɟ� ɲɤɨɥɵ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ 
ɩɪɢɧɢɦɚɥɢɫɶ�ɞɟɬɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɥɭɠɚɳɢɯ, ɤɚɤ�ɲɬɚɬɧɵɯ, ɬɚɤ�ɢ�ɩɨɞɺɧ-
ɧɵɯ. ȼɨ�ɜɬɨɪɭɸ�ɨɱɟɪɟɞɶ�ɩɪɢɧɢɦɚɥɢɫɶ�ɞɟɬɢ�í�ɪɨɞɫɬɜɟɧɧɢɤɢ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɫɥɭɠɚɳɢɯ (ɫɺɫɬɪɵ, ɛɪɚɬɶɹ, ɩɥɟɦɹɧɧɢɤɢ), ɧɚɯɨɞɢɜɲɢɟɫɹ�ɧɚ�ɢɯ�ɢɠɞɢɜɟ-
ɧɢɢ. ȼ�ɬɪɟɬɶɸ�ɨɱɟɪɟɞɶ, í�ɩɨ�ɨɫɨɛɨɦɭ�ɩɨɫɬɚɧɨɜɥɟɧɢɸ�ɍɱɢɥɢɳɧɨɝɨ�ɫɨɜɟɬɚ�í 
ɞɟɬɢ�ɫɢɪɨɬɵ�ɢɥɢ�ɞɟɬɢ,  ɪɨɞɢɬɟɥɢ�ɤɨɬɨɪɵɯ�ɫɥɭɱɚɣɧɨ�ɩɨɩɚɥɢ�ɜ�ɬɪɭɞɧɭɸ�ɠɢɡ-
ɧɟɧɧɭɸ�ɫɢɬɭɚɰɢɸ. ȼ�ɱɟɬɜɺɪɬɭɸ�ɨɱɟɪɟɞɶ�í�ɨɫɬɚɥɶɧɵɟ.  

�Ʉɭɪɫ�ɨɛɭɱɟɧɢɹ�ɜ�ɲɤɨɥɚɯ�ɛɵɥ�ɲɟɫɬɢɥɟɬɧɢɣ (3 ɝɨɞɚ�ɜ�ɩɟɪɜɨɦ�ɤɥɚɫɫɟ�ɢ 3 í 
ɜɨ� ɜɬɨɪɨɦ). ɉɪɢɱɟɦ�ɜɬɨɪɨɣ� ɤɥɚɫɫ� ɛɵɥ� ɨɬɞɟɥɶɧɨɣ� ɨɬ�ɩɟɪɜɨɝɨ�ɲɤɨɥɨɣ, ɤɭɞɚ 
ɩɨɫɬɭɩɚɥɢ�ɢɡ�ɩɟɪɜɨɝɨ�ɤɥɚɫɫɚ. ȼ�ɩɟɪɜɵɣ�ɤɥɚɫɫ�ɩɪɢɧɢɦɚɥɢɫɶ�ɬɨɥɶɤɨ�ɝɪɚɦɨɬ-
ɧɵɟ. Ⱦɥɹ�ɨɛɭɱɟɧɢɹ�ɝɪɚɦɨɬɟ�ɩɪɢ�ɲɤɨɥɚɯ�ɢɦɟɥɨɫɶ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɟ�ɨɬɞɟɥɟ-
ɧɢɟ, ɜ�ɤɨɬɨɪɨɟ�ɦɨɝɥɢ�ɩɨɫɬɭɩɚɬɶ�ɜ 1 ɤɥɚɫɫ�ɢ�ɝɪɚɦɨɬɧɵɟ�ɫɨ�ɫɬɨɪɨɧɵ. 

ɉɟɞɚɝɨɝɢɱɟɫɤɢɣ� ɫɨɜɟɬ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɩɪɢɯɨɞɫɤɨɣ� ɲɤɨɥɵ� Ʌɢɛɚɜɨ-
Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɜ 1894 ɝɨɞɭ� ɜ� ɢɧɬɟɪɟɫɚɯ� ɤɚɤ�ɦɨɠɧɨ�ɛɨɥɶɲɟɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɤɧɢɝ�ɫɪɟɞɢ�ɠɢɬɟɥɟɣ�ɝ. Ƚɨɦɟɥɹ�ɩɨɥɭɱɢɥ�ɪɚɡɪɟɲɟɧɢɟ�ɧɚ�ɨɬ-
ɤɪɵɬɢɟ� ɩɪɢ� ɲɤɨɥɟ� ɤɧɢɠɧɨɝɨ� ɫɤɥɚɞɚ,  ɜ� ɤɨɬɨɪɨɦ� ɩɪɨɞɚɜɚɥɢɫɶ� ɭɱɟɛɧɢɤɢ,  
ɭɱɟɛɧɵɟ�ɪɭɤɨɜɨɞɫɬɜɚ�ɢ�ɤɧɢɝɢ�ɞɥɹ�ɜɧɟɤɥɚɫɫɧɨɝɨ�ɱɬɟɧɢɹ�ɤɚɤ�ɞɥɹ�ɞɟɬɟɣ, ɬɚɤ�ɢ 
ɜɡɪɨɫɥɵɯ [4]. 

Ʉɪɨɦɟ�ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ�ɰɟɥɟɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɲɤɨɥɵ�ɢɦɟɥɢ�ɡɚɞɚ-
ɱɟɣ�ɩɨɞɝɨɬɨɜɤɭ� ɭɱɟɧɢɤɨɜ� ɞɟɬɟɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɥɭɠɚɳɢɯ� ɜ� ɬɟɯɧɢɱɟɫɤɢɟ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɭɱɢɥɢɳɚ. Ⱥ�ɷɬɨ�ɞɢɤɬɨɜɚɥɨ�ɩɟɪɟɫɬɪɨɣɤɭ�ɭɱɟɛɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 
Ⱦɥɹ�ɨɛɫɭɠɞɟɧɢɹ�ɧɚɛɨɥɟɜɲɢɯ�ɩɪɨɛɥɟɦ�ɜ 1893 ɝɨɞɭ�ɩɨɞ�ɪɭɤɨɜɨɞɫɬɜɨɦ�ɧɚɱɚɥɶ-
ɧɢɤɚ�Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɛɵɥɨ�ɫɨɡɜɚɧɨ�ɫɨɜɟɳɚɧɢɟ�ɩɨ�ɲɤɨɥɶ-
ɧɵɦ�ɞɟɥɚɦ. ȼ�ɧɟɦ�ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ�ɩɨɩɟɱɢɬɟɥɢ�ɲɤɨɥ�ɢ�ɧɚɱɚɥɶɧɢɤ�Ƚɨɦɟɥɶɫɤɨ-
ɝɨ� ɬɟɯɧɢɱɟɫɤɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɭɱɢɥɢɳɚ. ɉɨ�ɢɬɨɝɚɦ� ɫɨɜɟɳɚɧɢɹ� ɜ� ɭɱɟɛ-
ɧɨɦ� ɤɭɪɫɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɲɤɨɥ� ɛɵɥɢ� ɩɪɢɧɹɬɵ� ɧɟɤɨɬɨɪɵɟ� ɢɡɦɟɧɟɧɢɹ� ɢ 



66 
 

ɪɚɫɲɢɪɟɧɢɹ� ɩɪɨɝɪɚɦɦ. Ɉɫɨɛɟɧɧɨ� ɷɬɨ� ɤɚɫɚɥɨɫɶ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɩɪɟɞɦɟɬɨɜ. 
Ȼɨɥɟɟ�ɨɛɫɬɨɹɬɟɥɶɧɨ�ɫɬɚɥ�ɩɪɨɯɨɞɢɬɶ�ɤɭɪɫ�ɚɪɢɮɦɟɬɢɤɢ, ɜɦɟɫɬɨ�ɥɢɧɟɣɧɨɝɨ�ɱɟɪ-
ɱɟɧɢɹ� í� ɩɨɥɧɵɣ� ɷɥɟɦɟɧɬɚɪɧɵɣ� ɤɭɪɫ� ɝɟɨɦɟɬɪɢɢ. Ɍɚɤɠɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 
ɲɤɨɥɵ�ɢɦɟɥɢ�ɫɜɨɟɝɨ�ɚɝɟɧɬɚ�ɩɨ�ɧɚɛɥɸɞɟɧɢɸ�ɡɚ�ɨɛɳɢɦ�ɯɨɞɨɦ�ɲɤɨɥɶɧɨɣ�ɠɢɡɧɢ 
ɜ�ɥɢɰɟ�ɩɨɩɟɱɢɬɟɥɹ�ɤɚɠɞɨɣ�ɲɤɨɥɵ, ɤɨɬɨɪɵɦ�ɫɬɚɧɨɜɢɥɫɹ�ɬɨ�ɢɥɢ�ɢɧɨɟ�ɚɞɦɢɧɢ-
ɫɬɪɚɬɢɜɧɨɟ�ɥɢɰɨ�ɢɡ�ɦɟɫɬɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɥɭɠɚɳɢɯ. ɋ 1906 ɝɨɞɚ�ɨɪɝɚ-
ɧɢɡɨɜɚɧɚ�ɰɟɥɚɹ�ɫɢɫɬɟɦɚ�ɧɚɞɡɨɪɚ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɍɩɪɚɜɥɟɧɢɣ�ɧɚɞ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�ɲɤɨɥɚɦɢ. ɉɪɢ�ɭɩɪɚɜɥɟɧɢɹɯ�ɞɨɪɨɝ�ɛɵɥɢ 
ɨɪɝɚɧɢɡɨɜɚɧɵ�ɨɫɨɛɵɟ�ɤɨɦɢɬɟɬɵ�ɞɥɹ�ɡɚɜɟɞɵɜɚɧɢɹ�ɲɤɨɥɚɦɢ,  ɢ�ɤɪɨɦɟ�ɬɨɝɨ,  ɤɚ-
ɠɞɚɹ�ɞɨɪɨɝɚ� ɫɨɞɟɪɠɚɥɚ� ɫɜɨɟɝɨ� ɨɬɞɟɥɶɧɨɝɨ� ɪɟɜɢɡɨɪɚ� ɩɨ�ɲɤɨɥɚɦ� ɞɥɹ� ɪɭɤɨɜɨ-
ɞɫɬɜɚ�ɭɱɟɛɧɨɣ�ɱɚɫɬɶɸ [2].  

ɉɟɪɜɨɟ� ɬɟɯɧɢɱɟɫɤɨɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɟ� ɭɱɢɥɢɳɟ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ 
Ƚɨɦɟɥɶɳɢɧɵ�ɛɵɥɨ�ɨɬɤɪɵɬɨ 20 ɨɤɬɹɛɪɹ 1878 ɝɨɞɚ�ɧɚ�ɫɬɚɧɰɢɢ�Ƚɨɦɟɥɶ�Ʌɢɛɚ-
ɜɨ�Ɋɨɦɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ȼ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɭɱɢɥɢɳɚ�ɩɪɢɧɢɦɚɥɢɫɶ 
ɥɢɰɚ, ɨɤɨɧɱɢɜɲɢɟ� ɤɭɪɫ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɰɟɪɤɨɜɧɨ�ɩɪɢɯɨɞɫɤɢɯ� ɲɤɨɥ� ɢ 
ɜɵɞɟɪɠɚɜɲɢɟ� ɜɫɬɭɩɢɬɟɥɶɧɵɣ� ɷɤɡɚɦɟɧ. Ʉɭɪɫ� ɨɛɭɱɟɧɢɹ� ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɭɱɢɥɢɳɚɯ�Ɋɨɫɫɢɣɫɤɨɣ�ɢɦɩɟɪɢɢ�ɛɵɥ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɬɪɺɯɥɟɬɧɢɦ, ɩɪɢ�ɷɬɨɦ�ɟɳɺ 
ɞɜɚ�ɝɨɞɚ�ɨɬɜɨɞɢɥɨɫɶ� ɨɛɹɡɚɬɟɥɶɧɨɣ�ɫɬɚɠɢɪɨɜɤɟ�ɩɨ�ɫɩɟɰɢɚɥɶɧɨɫɬɢ�ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ�ɧɚ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ.  

Ɉɤɨɧɱɢɜɲɢɟ� ɭɱɢɥɢɳɟ� ɢ� ɩɨɥɭɱɢɜɲɢɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɣ� ɚɬɬɟɫɬɚɬ� ɦɨɝɥɢ 
ɫɞɚɬɶ�ɷɤɡɚɦɟɧ�ɧɚ�ɡɜɚɧɢɟ�ɬɟɯɧɢɤɚ�ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ. Ɉ�ɬɨɦ, ɱɬɨ� ɫɞɟɥɚɬɶ�ɷɬɨ 
ɛɵɥɨ�ɧɟ�ɬɚɤ�ɩɪɨɫɬɨ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɉɨɥɨɠɟɧɢɟ�ɨ�ɬɟɯɧɢɤɚɯ�ɩɭɬɟɣ�ɫɨɨɛɳɟ-
ɧɢɹ: «ɂɫɩɵɬɚɧɢɹ�ɧɚ�ɡɜɚɧɢɟ�ɬɟɯɧɢɤɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ�ɩɪɨɢɡɜɨɞɹɬɫɹ�ɩɨ�ɩɪɨ-
ɝɪɚɦɦɚɦ, ɫɨɫɬɚɜɥɹɟɦɵɦ� ɤɨɧɮɟɪɟɧɰɢɟɣ� ɂɧɫɬɢɬɭɬɚ� ɢɧɠɟɧɟɪɨɜ� ɩɭɬɟɣ� ɫɨɨɛ-
ɳɟɧɢɹ, ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɩɪɟɞɦɟɬɨɜ: ɱɟɪɱɟɧɢɹ�ɢɧɠɟɧɟɪɧɨɝɨ, ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ�ɢ 
ɫɢɬɭɚɰɢɨɧɧɨɝɨ; ɧɢɡɲɟɣ�ɝɟɨɞɟɡɢɢ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢɡɵɫɤɚɧɢɣ; ɚɪɯɢɬɟɤɬɭɪɵ�ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ� ɢɫɤɭɫɫɬɜɚ; ɧɚɱɚɥ� ɬɟɨɪɟɬɢɱɟɫɤɨɣ, ɩɪɚɤɬɢɱɟɫɤɨɣ�ɢ� ɫɬɪɨɢɬɟɥɶ-
ɧɨɣ�ɦɟɯɚɧɢɤɢ; ɫɨɫɬɚɜɥɟɧɢɹ�ɫɦɟɬ�ɢ�ɬɟɯɧɢɱɟɫɤɢɯ� ɨɬɱɟɬɨɜ�ɩɨ�ɩɪɚɜɢɥɚɦ, ɩɪɢ-
ɧɹɬɵɦ�ɜ�Ɇɢɧɢɫɬɟɪɫɬɜɟ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ». 

Ⱦɥɹ�ɪɟɦɟɫɥɟɧɧɵɯ�ɭɱɟɧɢɤɨɜ, ɛɭɞɭɳɢɯ�ɪɚɛɨɱɢɯ�ɢ�ɦɚɫɬɟɪɨɜɵɯ�ɜ�Ʌɢɛɚɜɟ�ɢ 
Ƚɨɦɟɥɟ�ɛɵɥɢ�ɨɬɤɪɵɬɵ�ɞɜɭɯɤɥɚɫɫɧɵɟ�ɤɭɪɫɵ. ɉɪɨɝɪɚɦɦɚ�ɨɛɭɱɟɧɢɹ�ɫɨɫɬɨɹɥɚ 
ɢɡ� ɱɬɟɧɢɹ� ɢ�ɩɪɚɜɨɩɢɫɚɧɢɹ, ɚɪɢɮɦɟɬɢɤɢ, ɪɢɫɨɜɚɧɢɹ, ɝɟɨɦɟɬɪɢɢ� ɢ� ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɝɨ�ɱɟɪɱɟɧɢɹ, ɩɪɨɟɤɰɢɨɧɧɨɝɨ�ɢ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɱɟɪɱɟɧɢɹ, ɮɢɡɢɤɢ, ɦɟɯɚ-
ɧɢɤɢ, ɤɭɪɫɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɦɚɬɟɪɢɚɥɨɜ. 

ɋɬɪɟɦɥɟɧɢɟ� ɪɚɛɨɬɧɢɤɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɞɚɬɶ� ɨɛɳɟɟ� ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɫɜɨɢɦ� ɞɟɬɹɦ� ɩɪɢɧɨɫɢɥɨ� ɩɥɨɞɵ. ɍɪɨɜɟɧɶ 
ɝɪɚɦɨɬɧɨɫɬɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɨɜ�Ȼɟɥɚɪɭɫɢ�ɩɨɫɬɨɹɧɧɨ�ɩɨɜɵɲɚɥɫɹ: ɫ 84 % ɜ 
1895í1907 ɝɨɞɚɯ�ɞɨ 86,2 % ɜ 1908í1913 ɝɨɞɚɯ. ɋɪɟɞɢ�ɪɚɛɨɱɢɯ�ɦɚɫɬɟɪɫɤɢɯ�ɢ 
ɞɟɩɨ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɝɪɚɦɨɬɧɵɯ�ɛɵɥ�ɟɳɟ�ɜɵɲɟ�í 87,6 % [1]. 

1 ɫɟɧɬɹɛɪɹ 1922 ɝɨɞɚ�ɜ�Ƚɨɦɟɥɟ  ɨɬɤɪɵɥɚɫɶ�ɱɟɬɵɪɟɯɝɨɞɢɱɧɚɹ�ɲɤɨɥɚ�ɮɚɛ-
ɪɢɱɧɨ�ɡɚɜɨɞɫɤɨɝɨ�ɭɱɟɧɢɱɟɫɬɜɚ, ɫɨɡɞɚɧɧɚɹ�ɩɪɢ�Ƚɨɦɟɥɶɫɤɢɯ�Ƚɥɚɜɧɵɯ�ɦɚɫɬɟɪ-
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ɫɤɢɯ�Ɂɚɩɚɞɧɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ�ɫɨɡɞɚɧɢɹ�ɲɤɨɥɵ�ɨɛɭɫɥɚɜ-
ɥɢɜɚɥɚɫɶ� ɨɫɬɪɨɣ�ɩɨɬɪɟɛɧɨɫɬɶɸ� ɜ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɤɚɞɪɚɯ�ɞɥɹ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɟ� ɩɨɫɥɟ� ɩɪɟɨɞɨɥɟɧɢɹ� ɪɚɡɪɭɯɢ, ɨɫɬɚɜɥɟɧɧɨɣ 
ɢɦɩɟɪɢɚɥɢɫɬɢɱɟɫɤɨɣ� ɢ� ɝɪɚɠɞɚɧɫɤɨɣ� ɜɨɣɧɚɦɢ, ɩɪɢɨɛɪɟɬɚɥɢ� ɨɱɟɧɶ� ɛɨɥɶɲɨɟ 
ɡɧɚɱɟɧɢɟ. 

ȼ�ɬɨ�ɜɪɟɦɹ�ɪɚɣɨɧɵ, ɨɛɫɥɭɠɢɜɚɟɦɵɟ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɨɣ, ɫɬɚɥɢ�ɨɝɪɨɦɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɨɣ�ɩɥɨɳɚɞɤɨɣ. ɇɚɱɚɥɨɫɶ�ɭɫɤɨɪɟɧɧɨɟ�ɩɟɪɟɨɫɧɚɳɟɧɢɟ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɨɜɨɣ�ɬɟɯɧɢɤɨɣ. Ɇɚɥɨɦɨɳɧɵɟ�ɩɚɪɨɜɨɡɵ�ɭɫɬɭɩɚɥɢ�ɞɨ-
ɪɨɝɭ� ɛɨɥɟɟ� ɫɢɥɶɧɵɦ� ɫ� ɝɨɪɚɡɞɨ� ɥɭɱɲɢɦɢ� ɬɟɯɧɢɱɟɫɤɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
ɉɨɷɬɚɩɧɨ� ɨɛɧɨɜɥɹɥɢɫɶ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɩɭɬɢ. Ɋɟɲɚɬɶ� ɷɬɢ� ɫɥɨɠɧɵɟ� ɜɨ-
ɩɪɨɫɵ� ɦɨɝɥɢ� ɬɨɥɶɤɨ� ɯɨɪɨɲɨ� ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ, ɫ� ɩɪɨɱɧɵɦɢ� ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɡɧɚɧɢɹɦɢ, ɤɚɞɪɵ. 

ɉɟɪɜɵɣ� ɧɚɛɨɪ� ɫɨɫɬɚɜɢɥ 35 ɱɟɥɨɜɟɤ� ɩɨ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ «ɋɥɟɫɚɪɶ� ɩɨ� ɪɟ-
ɦɨɧɬɭ�ɩɚɪɨɜɨɡɨɜ». ɇɚɫɬɚɜɧɢɤɚɦɢ�ɨɛɭɱɚɸɳɟɣɫɹ�ɦɨɥɨɞɟɠɢ�ɛɵɥɢ�ɩɪɟɢɦɭɳɟ-
ɫɬɜɟɧɧɨ�ɧɚɢɛɨɥɟɟ�ɨɩɵɬɧɵɟ�ɦɚɫɬɟɪɚ�Ƚɨɦɟɥɶɫɤɢɯ�ɝɥɚɜɧɵɯ�ɦɚɫɬɟɪɫɤɢɯ�Ɂɚɩɚɞ-
ɧɨɣ�ɞɨɪɨɝɢ. ɉɟɪɜɵɣ�ɜɵɩɭɫɤ�ɪɟɦɨɧɬɧɢɤɨɜ�ɩɚɪɨɜɨɡɨɜ�ɫɨɫɬɨɹɥɫɹ�ɜ 1926 ɝɨɞɭ. 
ȼ 1940 ɝɨɞɭ�Ƚɨɦɟɥɶɫɤɚɹ�ɲɤɨɥɚ�ɮɚɛɪɢɱɧɨ�ɡɚɜɨɞɫɤɨɝɨ�ɭɱɟɧɢɱɟɫɬɜɚ�ɛɵɥɚ�ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɚ�ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɟ�ɭɱɢɥɢɳɟ, ɝɞɟ�ɜ�ɬɨ�ɜɪɟɦɹ�ɡɚɧɢɦɚɥɨɫɶ 30 ɱɟ-
ɥɨɜɟɤ.  

Ɉɞɧɚɤɨ� ɧɚɱɚɜɲɚɹɫɹ� ȼɟɥɢɤɚɹ� Ɉɬɟɱɟɫɬɜɟɧɧɚɹ� ɜɨɣɧɚ� ɤɨɪɟɧɧɵɦ� ɨɛɪɚɡɨɦ 
ɢɡɦɟɧɢɥɚ�ɩɪɢɜɵɱɧɵɣ�ɭɤɥɚɞ�ɠɢɡɧɢ�ɥɸɞɟɣ. ȼ�ɝɨɞɵ� ɜɨɣɧɵ�ɭɱɢɥɢɳɟ�ɧɟ�ɩɪɟ-
ɤɪɚɬɢɥɨ�ɫɜɨɟɝɨ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ. ȼ�ɤɨɪɨɬɤɢɟ�ɫɪɨɤɢ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɷɜɚɤɭɚɰɢɹ 
ɟɝɨ� ɦɚɬɟɪɢɚɥɶɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ� ɛɚɡɵ� ɜ� ɝɨɪɨɞ� Ȼɟɥɨɜɨ� Ʉɟɦɟɪɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ. 
ɉɪɟɩɨɞɚɜɚɬɟɥɢ�ɢ� ɭɱɚɳɢɟɫɹ�ɡɚɧɢɦɚɥɢɫɶ�ɪɟɦɨɧɬɨɦ�ɩɚɪɨɜɨɡɨɜ�ɢ�ɜɚɝɨɧɨɜ, ɤɨ-
ɬɨɪɵɟ� ɛɵɥɢ� ɬɚɤ� ɧɟɨɛɯɨɞɢɦɵ� ɮɪɨɧɬɭ. Ɇɧɨɝɢɟ� ɩɪɟɩɨɞɚɜɚɬɟɥɢ, ɭɱɚɳɢɟɫɹ� ɢ 
ɜɵɩɭɫɤɧɢɤɢ�ɭɱɢɥɢɳɚ�ɜɡɹɥɢ�ɜ�ɪɭɤɢ�ɨɪɭɠɢɟ, ɫɬɚɥɢ�ɛɨɣɰɚɦɢ�ɧɚɪɨɞɧɨɝɨ�ɨɩɨɥ-
ɱɟɧɢɹ�ɀɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɪɚɣɨɧɚ  ɝɨɪɨɞɚ, ɚ�ɩɨɫɥɟ�ɨɤɤɭɩɚɰɢɢ�Ƚɨɦɟɥɹ – ɩɨɞ-
ɩɨɥɶɳɢɤɚɦɢ�ɢ�ɩɚɪɬɢɡɚɧɚɦɢ. Ɇɧɨɝɢɟ�ɭɲɥɢ�ɜɨɟɜɚɬɶ�ɧɚ�ɮɪɨɧɬ. 

26 ɧɨɹɛɪɹ 1943 ɝɨɞɚ�Ƚɨɦɟɥɶ�ɛɵɥ�ɨɫɜɨɛɨɠɞɟɧ�ɨɬ�ɮɚɲɢɫɬɫɤɢɯ�ɨɤɤɭɩɚɧɬɨɜ, 
ɤɭɞɚ�ɜɫɤɨɪɟ�ɩɪɢɛɵɥɢ�ɩɪɟɩɨɞɚɜɚɬɟɥɢ�ɢ� ɭɱɚɳɢɟɫɹ, ɛɵɥɨ�ɞɨɫɬɚɜɥɟɧɨ�ɧɟɨɛɯɨ-
ɞɢɦɨɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɭɱɢɥɢɳɚ, ɩɪɨɞɨɥɠɢɜɲɟɟ� ɫɜɨɸ� ɪɚ-
ɛɨɬɭ. ɍɱɟɛɧɨɟ� ɭɱɪɟɠɞɟɧɢɟ� ɛɵɥɨ� ɩɟɪɟɢɦɟɧɨɜɚɧɨ� ɜ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-
ɬɟɯɧɢɱɟɫɤɨɟ� ɭɱɢɥɢɳɟ� ʋ 35 ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ. ɋɟɣɱɚɫ� ɨɧɨ     
ɧɨɫɢɬ�ɧɚɡɜɚɧɢɟ�Ƚɨɦɟɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɤɨɥɥɟɞɠ� ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ�ɤɨɦɦɭɧɢɤɚɰɢɣ�ɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ�ɬɚɤɢɯ�ɫɩɟɰɢɚ-
ɥɢɫɬɨɜ�ɲɢɪɨɤɨɝɨ�ɩɪɨɮɢɥɹ, ɤɚɤ: 

í�ɩɨɦɨɳɧɢɤ�ɦɚɲɢɧɢɫɬɚ�ɬɟɩɥɨɜɨɡɚ, ɞɢɡɟɥɶ�ɩɨɟɡɞɚ; 
í�ɩɨɦɨɳɧɢɤ�ɦɚɲɢɧɢɫɬɚ�ɬɟɩɥɨɜɨɡɚ, ɷɥɟɤɬɪɨɜɨɡɚ; 
í�ɨɫɦɨɬɪɳɢɤ�ɪɟɦɨɧɬɧɢɤ�ɜɚɝɨɧɨɜ, ɫɨɫɬɚɜɢɬɟɥɶ�ɩɨɟɡɞɨɜ; 
í�ɫɥɟɫɚɪɶ�ɩɨ�ɪɟɦɨɧɬɭ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ; 
í�ɩɪɨɜɨɞɧɢɤ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɜɚɝɨɧɚ, ɤɚɫɫɢɪ�ɛɢɥɟɬɧɵɣ; 
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í�ɦɨɧɬɟɪ�ɩɭɬɢ; 
í�ɨɩɟɪɚɬɨɪ�ɞɟɮɟɤɬɨɫɤɨɩɧɨɣ�ɬɟɥɟɠɤɢ. 
ȼ 2022 ɝɨɞɭ�ɷɬɨɦɭ�ɭɱɪɟɠɞɟɧɢɸ�ɨɛɪɚɡɨɜɚɧɢɹ�ɢɫɩɨɥɧɢɥɨɫɶ 100 ɥɟɬ. Ɂɚ�ɢɫ-

ɬɨɪɢɸ�ɟɝɨ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɛɵɥɨ�ɜɵɩɭɳɟɧɨ�ɛɨɥɟɟ 35 ɬɵɫɹɱ�ɫɩɟɰɢɚɥɢɫɬɨɜ, ɤɨ-
ɬɨɪɵɟ�ɫɬɚɥɢ�ɧɚɫɬɨɹɳɢɦɢ�ɩɪɨɮɟɫɫɢɨɧɚɥɚɦɢ�ɫɜɨɟɝɨ�ɞɟɥɚ [5]. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1  ɑɟɦɭ� ɢ� ɤɚɤ� ɭɱɢɥɢɫɶ� ɜ XIX  ɜɟɤɟ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ].  í� Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ :  

https://www.rw.by/corporate/press_center/reportings_interview_article/2012/05/chemu_i_
kak_uchilis_v_xix_veke. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 04.12.2022. 

2 Ɇɨɝɢɥɟɜɫɤɢɟ�ɟɩɚɪɯɢɚɥɶɧɵɟ�ɜɟɞɨɦɨɫɬɢ / ɩɨɞ�ɪɟɞ. ɉ. ɋɚɯɚɪɨɜɚ, Ⱥ. Ɇɚɥɟɜɢɱɚ. – 
Ɇɨɝɢɥɟɜ, 1909. í�ʋ 11. í�ɋ. 411í420. 

3  Ɇɨɝɢɥɟɜɫɤɢɟ�ɟɩɚɪɯɢɚɥɶɧɵɟ�ɜɟɞɨɦɨɫɬɢ / ɩɨɞ�ɪɟɞ. ɉ. ɋɚɯɚɪɨɜɚ, Ⱥ. Ɇɚɥɟɜɢɱɚ. – 
Ɇɨɝɢɥɟɜ, 1888. í�ʋ 33í34. í�ɋ. 297. 

4  Ɇɨɝɢɥɟɜɫɤɢɟ�ɟɩɚɪɯɢɚɥɶɧɵɟ�ɜɟɞɨɦɨɫɬɢ / ɩɨɞ�ɪɟɞ. ɉ. ɋɚɯɚɪɨɜɚ, Ⱥ. Ɇɚɥɟɜɢɱɚ. – 
Ɇɨɝɢɥɟɜ, 1894. í�ʋ 25. í�ɋ. 531. 

5  ɂɫɬɨɪɢɹ�Ƚɨɦɟɥɶɫɤɨɝɨ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɤɨɥɥɟɞɠɚ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. í� Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : http://ggptu-35.gomel.by/ 
istoriya-liceya. í�Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 04.12.2022. 
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ɂɫɫɥɟɞɭɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ PEST-ɚɧɚɥɢɡɚ�ɞɥɹ�ɨɰɟɧɤɢ�ɧɟɪɚɜɧɨɦɟɪɧɨ-
ɫɬɢ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ, ɤɨɬɨɪɵɣ�ɯɚ-
ɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɪɚɡɥɢɱɧɵɦɢ� ɜɢɞɚɦɢ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, ɱɬɨ� ɫɜɹɡɚɧɨ� ɫɨ�ɦɧɨɝɢɦɢ�ɮɚɤ-
ɬɨɪɚɦɢ, ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɫɦɟɧɚ� ɜɪɟɦɟɧ� ɝɨɞɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɨɬɩɭɫɤɨɜ� ɪɚɛɨɬɚɸɳɢɦ 

https://www.rw.by/corporate/press_center/reportings_interview_article/2012/05/chemu_i_kak
https://www.rw.by/corporate/press_center/reportings_interview_article/2012/05/chemu_i_kak
http://ggptu-35.gomel.by/%20istoriya-liceya
http://ggptu-35.gomel.by/%20istoriya-liceya
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ɝɪɚɠɞɚɧɚɦ, ɧɚɥɢɱɢɟ�ɩɪɚɡɞɧɢɱɧɵɯ�ɢ�ɜɵɯɨɞɧɵɯ�ɞɧɟɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ 
PEST-ɚɧɚɥɢɡɚ�ɩɨɡɜɨɥɢɬ�ɭɱɟɫɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɜɧɟɲɧɢɟ�ɮɚɤɬɨɪɵ�ɫɪɟɞɵ, ɨɤɚɡɵɜɚɸɳɢɟ�ɡɧɚ-
ɱɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɪɚɛɨɬɭ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɧɨ�ɢ�ɜɵɞɟɥɢɬɶ�ɚɤɬɢɜɧɵɟ�ɫɨɫɬɚɜɥɹɸ-
ɳɢɟ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ�ɞɚɥɶɧɟɣɲɟɦɭ�ɷɮɮɟɤɬɢɜɧɨɦɭ�ɪɚɡɜɢɬɢɸ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨ-
ɡɨɤ, ɢɫɯɨɞɹ�ɢɡ�ɩɨɬɪɟɛɧɨɫɬɟɣ�ɧɚɫɟɥɟɧɢɹ.  

 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɬɪɚɫɥɹɯ� ɷɤɨɧɨ-

ɦɢɤɢ�ɧɚɯɨɞɢɬ PEST-ɚɧɚɥɢɡ, ɤɨɬɨɪɵɣ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɝɥɭɛɨɤɨɟ�ɩɨɧɢɦɚɧɢɟ�ɬɟ-
ɤɭɳɟɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�ɢ�ɪɢɫɤɨɜ�ɜ�ɛɭɞɭɳɟɦ, ɫɜɹɡɚɧɧɵɯ�ɫ�ɢɧɧɨɜɚ-
ɰɢɨɧɧɵɦ�ɪɚɡɜɢɬɢɟɦ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ [1–4]. Ⱦɚɧɧɵɣ�ɜɢɞ�ɚɧɚɥɢɡɚ�ɦɨ-
ɠɟɬ�ɛɵɬɶ�ɩɪɢɦɟɧɟɧ�ɢ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ,  ɱɬɨ�ɨɫɨɛɟɧɧɨ�ɚɤ-
ɬɭɚɥɶɧɨ� ɜ� ɢɡɦɟɧɢɜɲɢɯɫɹ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɢ� ɫɥɨɠɢɜ-
ɲɟɣɫɹ� ɫɚɧɢɬɚɪɧɨ�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɢ� ɜ� ɬɟɱɟɧɢɟ� ɬɪɟɯ� ɩɨɫɥɟɞɧɢɯ 
ɥɟɬ, ɱɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɡɧɚɱɢɬɟɥɶɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɩɨ� ɦɧɨɝɢɦ� ɨɫɧɨɜɨɩɨɥɚɝɚɸ-
ɳɢɦ�ɩɚɪɚɦɟɬɪɚɦ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɞɚɧɧɵɣ�ɦɟɬɨɞ�ɨɛɥɚɞɚɟɬ�ɧɚɝɥɹɞɧɨɫɬɶɸ�ɪɟɡɭɥɶɬɚɬɨɜ, ɤɨɬɨɪɵɟ�ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ 
ɜ�ɬɚɛɥɢɱɧɨɣ�ɮɨɪɦɟ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɜɵɛɨɪɚ�ɩɚɪɚɦɟɬɪɨɜ�ɫ�ɭɱɟɬɨɦ�ɫɬɪɚɬɟɝɢ-
ɱɟɫɤɢɯ�ɰɟɥɟɣ�ɢ�ɡɚɞɚɱ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. 

ɊEST-ɚɧɚɥɢɡ – ɷɬɨ, ɩɪɟɠɞɟ� ɜɫɟɝɨ, ɭɱɟɬ� ɩɪɚɜɨɜɵɯ (ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ), 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɫɨɰɢɚɥɶɧɵɯ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ� ɨɤɚɡɵ-
ɜɚɸɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɱɬɨ�ɨɫɨɛɟɧɧɨ 
ɜɚɠɧɨ� ɩɪɢ� ɫɨɫɬɚɜɥɟɧɢɢ� ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ� ɩɥɚɧɨɜ� ɢ� ɩɪɨɝɧɨɡɚ� ɜ� ɬɟɱɟɧɢɟ� ɛɥɢ-
ɠɚɣɲɢɯ�ɬɪɟɯ�ɥɟɬ.  

Ɋɚɫɫɦɨɬɪɢɦ�ɩɪɢɦɟɧɟɧɢɟ�ɊEST-ɚɧɚɥɢɡɚ�ɞɥɹ�ɨɰɟɧɤɢ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɪɟ-
ɝɢɨɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ. Ⱦɥɹ�ɩɪɨɜɟ-
ɞɟɧɢɹ�ɊEST-ɚɧɚɥɢɡɚ�ɧɟɨɛɯɨɞɢɦɨ: 

– ɨɩɪɟɞɟɥɢɬɶ�ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ�ɨɤɚɡɵɜɚɸɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɫɟɡɨɧɧɭɸ�ɧɟɪɚɜ-
ɧɨɦɟɪɧɨɫɬɶ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ; 

– ɫɨɛɪɚɬɶ�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɞɢɧɚɦɢɤɟ�ɢ�ɯɚɪɚɤɬɟɪɭ�ɢɡɦɟɧɟɧɢɹ�ɤɚɠɞɨɝɨ�ɮɚɤ-
ɬɨɪɚ; 

– ɜɵɩɨɥɧɢɬɶ�ɚɧɚɥɢɡ�ɡɧɚɱɢɦɨɫɬɢ�ɢ�ɫɬɟɩɟɧɢ�ɜɥɢɹɧɢɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɦɵɯ�ɮɚɤɬɨɪɨɜ. 

ɉɨɫɥɟ� ɜɵɩɨɥɧɟɧɢɹ� ɞɚɧɧɵɯ� ɷɬɚɩɨɜ� ɫɨɫɬɚɜɥɹɟɬɫɹ� ɫɜɨɞɧɚɹ� ɬɚɛɥɢɰɚ PEST- 
ɚɧɚɥɢɡɚ, ɜɤɥɸɱɚɸɳɚɹ�ɰɟɥɵɣ�ɪɹɞ�ɩɨɡɢɰɢɣ (ɪɢɫɭɧɨɤ 1).  

Ɉɩɪɟɞɟɥɢɦ�ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ�ɨɬɧɨɫɹɬɫɹ�ɤ�ɞɚɧɧɵɦ�ɧɚɩɪɚɜɥɟɧɢɹɦ�ɩɪɢɦɟ-
ɧɢɬɟɥɶɧɨ�ɤ�ɪɚɛɨɬɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ (ɬɚɛɥɢɰɚ 1). 

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɬɚɛɥɢɰɵ 1 ɜɵɩɨɥɧɢɦ�ɨɰɟɧɤɭ�ɫɬɟɩɟɧɢ�ɜɥɢɹɧɢɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɧɚ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. 
ɉɪɢ� ɷɬɨɦ� ɫɬɟɩɟɧɶ� ɜɥɢɹɧɢɹ�ɮɚɤɬɨɪɚ�ɦɨɠɟɬ�ɛɵɬɶ� ɨɰɟɧɟɧɚ� ɩɪɢ�ɩɨɦɨɳɢ�ɦɟɬɨɞɚ 
ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ�ɞɢɮɮɟɪɟɧɰɢɚɥɚ�ɩɨ�ɲɤɚɥɟ�Ɉɫɝɭɞɚ�ɨɬ 1 ɞɨ 3 (ɬɚɛɥɢɰɚ 2). 
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Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ PEST-ɚɧɚɥɢɡɚ 

Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ� ɧɟ� ɨɤɚɡɵɜɚɸɬ� ɜɥɢɹɧɢɟ� ɧɚ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɟɝɢɨ-
ɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɧɟ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɚ�ɨɰɟɧɤɚ�ɫɬɟɩɟɧɢ�ɜɥɢɹɧɢɹ 
ɮɚɤɬɨɪɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɭɛɴɟɤɬɢɜɧɭɸ�ɷɤɫɩɟɪɬɧɭɸ�ɨɰɟɧɤɭ (ɬɚɛɥɢɰɚ 3). 
Ɍɚɛɥɢɰɚ 1 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ�ɧɚ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 
                     ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ 

Ɏɚɤɬɨɪɵ Ʉɪɚɬɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ�ɢɡɦɟɧɟɧɢɹ 

Ɂɚɤɨɧɨ-
ɞɚɬɟɥɶ-
ɧɵɟ 

Ƚɨɫɭɞɚɪɫɬɜɟɧ-
ɧɚɹ�ɫɬɚɛɢɥɶ-  
ɧɨɫɬɶ 

Ɍɚɪɢɮɵ�ɢ�ɥɶɝɨɬɵ�ɢ�ɬ. ɩ. 
Ȼɭɞɭɳɟɟ� ɢ� ɫɭɳɟɫɬɜɭɸɳɟɟ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ, ɪɟ-
ɝɭɥɢɪɭɸɳɟɟ� ɩɪɚɜɢɥɚ� ɪɚɛɨɬɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɩɨɞɞɟɪɠɤɚ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 

ɗɤɨɧɨ-
ɦɢɱɟɫɤɢɟ 

Ɍɟɦɩɵ�ɪɨɫɬɚ 
ɷɤɨɧɨɦɢɤɢ 

ɍɪɨɜɟɧɶ�ɞɨɯɨɞɨɜ�ɧɚɫɟɥɟɧɢɹ 
Ʉɨɧɤɭɪɟɧɬɧɨɫɬɶ  
Ɋɚɡɜɢɬɢɟ�ɪɵɧɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  

ɋɨɰɢɚɥɶ-
ɧɵɟ 

ɋɨɰɢɚɥɶɧɨ-
ɤɭɥɶɬɭɪɧɚɹ 
ɫɪɟɞɚ 

ȼɧɭɬɪɢɪɟɝɢɨɧɚɥɶɧɚɹ�ɦɢɝɪɚɰɢɹ  
ɧɚɫɟɥɟɧɢɹ 
Ɋɚɡɦɟɪ�ɢ�ɫɬɪɭɤɬɭɪɚ�ɫɟɦɶɢ 
ɉɨɥɨɜɨɡɪɚɫɬɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ 
Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɤɚɱɟɫɬɜɭ�ɭɫɥɭɝɢ�ɢ�ɭɪɨɜɧɸ�ɫɟɪɜɢɫɚ 
ɍɪɨɜɟɧɶ�ɦɢɝɪɚɰɢɢ�ɢ�ɦɢɝɪɚɰɢɨɧɧɵɟ�ɧɚɫɬɪɨɟɧɢɹ 
Ɍɟɦɩɵ�ɪɨɫɬɚ�ɧɚɫɟɥɟɧɢɹ 
Ɍɪɚɧɫɩɨɪɬɧɵɟ�ɩɪɟɞɩɨɱɬɟɧɢɹ�ɧɚɫɟɥɟɧɢɹ�ɪɟɝɢɨɧɚ 

Ɍɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɟ 

ɉɨɤɚɡɚɬɟɥɢ 
ɢɦɟɸɳɢɯɫɹ  
ɢ�ɜɧɟɞɪɹɟɦɵɯ 
ɬɟɯɧɨɥɨɝɢɣ 

ɍɪɨɜɟɧɶ�ɢɧɧɨɜɚɰɢɣ�ɬɪɚɧɫɩɨɪɬɚ 
Ɋɚɫɯɨɞɵ�ɧɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɪɚɡɪɚɛɨɬɤɢ 
Ɋɚɡɜɢɬɢɟ� ɢ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ� ɢɧɬɟɪɧɟɬɚ, ɪɚɡɜɢɬɢɟ 
ɦɨɛɢɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜ 
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Ɍɚɛɥɢɰɚ 2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɢɧɞɟɤɫɢɪɨɜɚɧɢɹ�ɡɧɚɱɟɧɢɣ�ɩɨ 
ɲɤɚɥɟ�Ɉɫɝɭɞɚ 

Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ�ɢɧɞɟɤɫɢɪɨ-
ɜɚɧɢɟ�ɡɧɚɱɟɧɢɣ�ɲɤɚɥɵ 

Ɉɰɟɧɤɚ�ɫɬɟɩɟɧɢ�ɜɥɢɹɧɢɹ�ɮɚɤɬɨɪɚ�ɧɚ�ɫɟɡɨɧɧɭɸ�ɧɟɪɚɜɧɨ-
ɦɟɪɧɨɫɬɶ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ 

1 ȼɥɢɹɧɢɟ�ɮɚɤɬɨɪɚ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ  
2 Ɂɧɚɱɢɦɨɟ�ɜɥɢɹɧɢɟ  ɮɚɤɬɨɪɚ  
3 ȼɥɢɹɧɢɟ�ɮɚɤɬɨɪɚ�ɨɱɟɧɶ�ɡɧɚɱɢɬɟɥɶɧɨ 

Ɍɚɛɥɢɰɚ 3 – Ɉɰɟɧɤɚ�ɜɥɢɹɧɢɹ�ɮɚɤɬɨɪɨɜ�ɩɨ�ɲɤɚɥɟ�Ɉɫɝɭɞɚ 

Ɏɚɤɬɨɪɵ Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ�ɢɡɦɟɧɟɧɢɹ Ɉɰɟɧɤɚ�ɜɥɢɹɧɢɹ 
ɮɚɤɬɨɪɚ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɧɵɟ  Ɍɚɪɢɮɵ, ɥɶɝɨɬɵ�ɢ�ɬ. ɩ. 3 
Ȼɭɞɭɳɟɟ�ɢ�ɫɭɳɟɫɬɜɭɸɳɟɟ�ɡɚɤɨɧɨɞɚɬɟɥɶ-
ɫɬɜɨ, ɪɟɝɭɥɢɪɭɸɳɟɟ� ɩɪɚɜɢɥɚ� ɪɚɛɨɬɵ 
ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 2 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɩɨɞɞɟɪɠɤɚ� ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 3 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ� ɍɪɨɜɟɧɶ�ɞɨɯɨɞɨɜ�ɧɚɫɟɥɟɧɢɹ 3 
Ʉɨɧɤɭɪɟɧɬɧɨɫɬɶ  3 
Ɋɚɡɜɢɬɢɟ�ɪɵɧɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  3 

ɋɨɰɢɚɥɶɧɵɟ ȼɧɭɬɪɢɪɟɝɢɨɧɚɥɶɧɚɹ�ɦɢɝɪɚɰɢɹ�ɧɚɫɟɥɟɧɢɹ 3 
Ɋɚɡɦɟɪ�ɢ�ɫɬɪɭɤɬɭɪɚ�ɫɟɦɶɢ 1 
ɉɨɥɨɜɨɡɪɚɫɬɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɧɚɫɟɥɟɧɢɹ� ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ 1 
Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɤɚɱɟɫɬɜɭ�ɭɫɥɭɝɢ�ɢ�ɭɪɨɜɧɸ 
ɫɟɪɜɢɫɚ 2 
ɍɪɨɜɟɧɶ� ɦɢɝɪɚɰɢɢ� ɢ� ɦɢɝɪɚɰɢɨɧɧɵɟ� ɧɚ-
ɫɬɪɨɟɧɢɹ 2 
Ɍɟɦɩɵ�ɪɨɫɬɚ�ɧɚɫɟɥɟɧɢɹ 2 
Ɍɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɟɞɩɨɱɬɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ 
ɪɟɝɢɨɧɚ 3 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɍɪɨɜɟɧɶ� ɢɧɧɨɜɚɰɢɣ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 2 
Ɋɚɫɯɨɞɵ�ɧɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɪɚɡɪɚɛɨɬɤɢ 1 
Ɋɚɡɜɢɬɢɟ� ɢ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ� ɢɧɬɟɪɧɟɬɚ, 
ɪɚɡɜɢɬɢɟ�ɦɨɛɢɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜ 2 

ȼɟɪɨɹɬɧɨɫɬɶ� ɤɨɥɟɛɚɧɢɣ� ɊEST-ɮɚɤɬɨɪɨɜ� ɨɰɟɧɢɜɚɟɬɫɹ� ɷɤɫɩɟɪɬɚɦɢ� ɩɨ       
5-ɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ, ɝɞɟ 1 ɨɡɧɚɱɚɟɬ� ɦɢɧɢɦɚɥɶɧɭɸ� ɜɟɪɨɹɬɧɨɫɬɶ� ɢɡɦɟɧɟɧɢɹ 
ɮɚɤɬɨɪɚ, ɚ 5 –�ɦɚɤɫɢɦɚɥɶɧɭɸ (ɬɚɛɥɢɰɚ 4).  

ɉɨɫɥɟ�ɜɵɫɬɚɜɥɟɧɢɹ�ɜɫɟɯ�ɨɰɟɧɨɤ�ɩɨ�ɧɢɦ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɫɪɟɞɧɟɟ�ɚɪɢɮɦɟ-
ɬɢɱɟɫɤɨɟ�ɢ�ɜɵɫɬɚɜɥɹɟɬɫɹ�ɜ�ɨɬɞɟɥɶɧɨɣ�ɤɨɥɨɧɤɟ�ɬɚɛɥɢɰɵ 4. Ⱦɚɥɟɟ�ɪɚɫɫɱɢɬɵɜɚ-
ɟɬɫɹ� ɪɟɚɥɶɧɚɹ� ɡɧɚɱɢɦɨɫɬɶ� ɤɚɠɞɨɝɨ� ɮɚɤɬɨɪɚ, ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɧɟ� ɬɨɥɶɤɨ       
ɨɰɟɧɢɬɶ� ɟɝɨ� ɜɥɢɹɧɢɟ, ɧɨ� ɢ� ɨɫɭɳɟɫɬɜɢɬɶ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɢɡɦɟɧɟɧɢɟɦ� ɧɟɪɚɜɧɨ-
ɦɟɪɧɨɫɬɢ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ (ɬɚɛɥɢɰɚ 5). 
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Ɍɚɛɥɢɰɚ 4 – ɗɤɫɩɟɪɬɧɚɹ�ɨɰɟɧɤɚ�ɤɨɥɟɛɚɧɢɣ�ɊEST-ɮɚɤɬɨɪɨɜ 

Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ 
ɢɡɦɟɧɟɧɢɹ 

Ɉɰɟɧɤɚ 
ɜɥɢɹɧɢɹ 
ɮɚɤɬɨɪɚ 

ɗɤɫɩɟɪɬɧɚɹ 
ɨɰɟɧɤɚ ɋɪɟɞɧɟɟ 

ɡɧɚɱɟɧɢɟ 1 2 3 4 5 
Ɍɚɪɢɮɵ�ɢ�ɥɶɝɨɬɵ  ɢ�ɬ. ɩ. 3 5 5 5 5 5 5,0 
Ȼɭɞɭɳɟɟ� ɢ� ɫɭɳɟɫɬɜɭɸɳɟɟ� ɡɚɤɨɧɨɞɚ-
ɬɟɥɶɫɬɜɨ, ɪɟɝɭɥɢɪɭɸɳɟɟ�ɩɪɚɜɢɥɚ�ɪɚɛɨ-
ɬɵ� ɩɚɫɫɚɠɢɪɫɤɨɝɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ 2 3 2 2 1 1 1,8 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɩɨɞɞɟɪɠɤɚ� ɪɚɡɜɢ-
ɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 3 2 3 3 2 4 2,8 
ɍɪɨɜɟɧɶ�ɞɨɯɨɞɨɜ�ɧɚɫɟɥɟɧɢɹ 3 5 4 4 5 5 4,6 
Ʉɨɧɤɭɪɟɧɬɧɨɫɬɶ  3 5 5 5 5 5 5,0 
Ɋɚɡɜɢɬɢɟ�ɪɵɧɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  3 4 4 5 5 4 4,4 
ȼɧɭɬɪɢɪɟɝɢɨɧɚɥɶɧɚɹ� ɦɢɝɪɚɰɢɹ� ɧɚɫɟ-
ɥɟɧɢɹ 

3 
 5 5 5 5 5 5 

Ɋɚɡɦɟɪ�ɢ�ɫɬɪɭɤɬɭɪɚ�ɫɟɦɶɢ 1 2 3 3 2 2 2,4 
ɉɨɥɨɜɨɡɪɚɫɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɧɚɫɟɥɟɧɢɹ 
ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ 1 1 2 3 2 2 2,0 
Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɤɚɱɟɫɬɜɭ� ɭɫɥɭɝɢ� ɢ 
ɭɪɨɜɧɸ�ɫɟɪɜɢɫɚ 2 2 3 3 2 4 2,8 
ɍɪɨɜɟɧɶ� ɦɢɝɪɚɰɢɢ� ɢ� ɦɢɝɪɚɰɢɨɧɧɵɟ 
ɧɚɫɬɪɨɟɧɢɹ 2 3 4 4 5 4 3,8 
Ɍɟɦɩɵ�ɪɨɫɬɚ�ɧɚɫɟɥɟɧɢɹ 2 3 3 4 4 5 3,8 
Ɍɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɟɞɩɨɱɬɟɧɢɹ� ɧɚɫɟɥɟ-
ɧɢɹ�ɪɟɝɢɨɧɚ 3 4 4 5 5 4 4,4 
ɍɪɨɜɟɧɶ� ɢɧɧɨɜɚɰɢɣ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 2 2 2 3 2 3 2,4 
Ɋɚɫɯɨɞɵ� ɧɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɪɚɡɪɚ-
ɛɨɬɤɢ 1 2 2 1 1 2 1,6 
Ɋɚɡɜɢɬɢɟ� ɢ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ� ɢɧɬɟɪɧɟ-
ɬɚ, ɪɚɡɜɢɬɢɟ� ɪɚɡɥɢɱɧɵɯ� ɦɨɛɢɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ 2 3 4 4 5 3 3,8 
ɂɬɨɝɨ 36      55,6 
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɊEST-ɚɧɚɥɢɡɚ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɧɚ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɟ-

ɝɢɨɧɚɥɶɧɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɩɨɦɢɦɨ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ, ɬɚɤɠɟ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɨɤɚɡɵɜɚɸɬ�ɷɤɨɧɨɦɢ-
ɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ (ɭɪɨɜɟɧɶ�ɞɨɯɨɞɨɜ�ɧɚɫɟɥɟɧɢɹ, ɤɨɧɤɭɪɟɧɬɧɨɫɬɶ�ɫɪɟɞɢ�ɪɚɡɥɢɱ-
ɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ, ɪɚɡɜɢɬɢɟ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ). ȼ� ɦɟɧɶɲɟɣ 
ɫɬɟɩɟɧɢ�ɨɤɚɡɵɜɚɸɬ�ɜɥɢɹɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɊEST-ɚɧɚɥɢɡ�ɩɨɡɜɨɥɹɟɬ�ɩɪɨɢɡɜɨɞɢɬɶ�ɨɰɟɧɤɭ�ɮɚɤɬɨɪɨɜ�ɩɨ 
ɞɨɫɬɚɬɨɱɧɨ� ɝɢɛɤɨɣ� ɦɟɬɨɞɢɤɟ� ɢɯ� ɜɥɢɹɧɢɹ� ɧɚ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ� ɢ� ɜɫɤɪɵɬɶ 
ɜɧɭɬɪɟɧɧɢɟ�ɪɟɡɟɪɜɵ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. 
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Ɍɚɛɥɢɰɚ 5 – Ɉɰɟɧɤɚ�ɫ�ɩɨɩɪɚɜɤɨɣ�ɧɚ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɡɧɚɱɢɦɨɫɬɢ�ɮɚɤɬɨɪɚ 

Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ 
ɢɡɦɟɧɟɧɢɹ 

Ɉɰɟɧɤɚ 
ɜɥɢɹɧɢɹ 
ɮɚɤɬɨɪɚ 

ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 

Ɉɰɟɧɤɚ�ɫ�ɩɨɩɪɚɜɤɨɣ 
ɧɚ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɡɧɚ-
ɱɢɦɨɫɬɢ�ɮɚɤɬɨɪɚ 

Ɍɚɪɢɮɵ�ɢ�ɥɶɝɨɬɵ  ɢ�ɬ. ɩ. 3 5,0 0,13 
Ȼɭɞɭɳɟɟ�ɢ�ɫɭɳɟɫɬɜɭɸɳɟɟ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬ-
ɜɨ, ɪɟɝɭɥɢɪɭɸɳɟɟ� ɩɪɚɜɢɥɚ� ɪɚɛɨɬɵ� ɩɚɫɫɚ-
ɠɢɪɫɤɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 2 1,8 0,36 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɩɨɞɞɟɪɠɤɚ� ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 3 2,8 0,23 
ɍɪɨɜɟɧɶ�ɞɨɯɨɞɨɜ�ɧɚɫɟɥɟɧɢɹ 3 4,6 0,14 
Ʉɨɧɤɭɪɟɧɬɧɨɫɬɶ  3 5,0 0,13 
Ɋɚɡɜɢɬɢɟ�ɪɵɧɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  3 4,4 0,15 
ȼɧɭɬɪɢɪɟɝɢɨɧɚɥɶɧɚɹ�ɦɢɝɪɚɰɢɹ�ɧɚɫɟɥɟɧɢɹ 3 5,0 0,13 
Ɋɚɡɦɟɪ�ɢ�ɫɬɪɭɤɬɭɪɚ�ɫɟɦɶɢ 1 2,4 0,27 
ɉɨɥɨɜɨɡɪɚɫɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɧɚɫɟɥɟɧɢɹ�ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ 1 2,0 0,32 
Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɤɚɱɟɫɬɜɭ� ɭɫɥɭɝɢ� ɢ� ɭɪɨɜ-
ɧɸ�ɫɟɪɜɢɫɚ 2 2,8 0,23 
ɍɪɨɜɟɧɶ� ɦɢɝɪɚɰɢɢ� ɢ� ɦɢɝɪɚɰɢɨɧɧɵɟ 
ɧɚɫɬɪɨɟɧɢɹ 2 3,8 0,17 
Ɍɟɦɩɵ�ɪɨɫɬɚ�ɧɚɫɟɥɟɧɢɹ 2 3,8 0,17 
Ɍɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɟɞɩɨɱɬɟɧɢɹ� ɧɚɫɟɥɟ-
ɧɢɹ�ɪɟɝɢɨɧɚ 3 4,4 0,15 
ɍɪɨɜɟɧɶ�ɢɧɧɨɜɚɰɢɣ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ-
ɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 2 2,4 0,27 
Ɋɚɫɯɨɞɵ�ɧɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɪɚɡɪɚɛɨɬɤɢ 1 1,6 0,40 
Ɋɚɡɜɢɬɢɟ� ɢ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ� ɢɧɬɟɪɧɟɬɚ, 
ɪɚɡɜɢɬɢɟ�ɦɨɛɢɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜ 2 3,8 0,17 
ɂɬɨɝɨ 36 55,6  

ȼ�ɢɬɨɝɟ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɬɚɤ�ɧɚɡɵɜɚɟɦɭɸ�ɦɨɞɟɥɶ «ɪɟɚɤɰɢɢ» ɞɥɹ�ɤɨɧɤɪɟɬ-
ɧɨɝɨ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɦɚɪɲɪɭɬɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɫ�ɭɱɟɬɨɦ�ɫɨ-
ɜɨɤɭɩɧɨɫɬɢ�ɮɚɤɬɨɪɨɜ�ɢ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɧɚɫɟɥɟɧɢɹ. 
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T. A. VLASIUK  

USING PEST ANALYSIS FOR EVALUATION IRREGULARITIES  
OF REGIONAL PASSENGER FLOW BY RAILWAY TRANSPORT 

Regional passenger traffic in rail transport is characterized by various types of uneven-
ness, which is associated with many factors, including the change of seasons, the provision 
of holidays for working citizens, as well as the availability of holidays, taking into account 
additional days off, when citizens tend to travel to the suburban are. In this regard, it is ad-
visable to use PEST-analysis to assess the unevenness of regional passenger traffic in rail-
way transport, which will take into account not only external environmental factors that 
have a significant impact on the operation of the railway, but also determine the prospects 
for further development of passenger traffic, based on the needs of the population. 
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ɈɐȿɇɄȺ�ɄȺɑȿɋɌȼȺ�ɂɇɎɈɊɆȺɐɂɈɇɇɈȽɈ�ɈȻȿɋɉȿɑȿɇɂə 
ɉȺɋɋȺɀɂɊɈȼ�ɇȺ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɆ�ɌɊȺɇɋɉɈɊɌȿ  
ɇȺ�ɈɋɇɈȼȿ�ɆȺɌɊɂɐɕ�ȺɇɋɈɎɎȺ  

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɦɚɬɪɢɰɵ�Ⱥɧɫɨɮɮɚ�ɞɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫ-
ɩɨɪɬɟ. ɉɪɢɜɟɞɟɧɵ�ɨɬɥɢɱɢɬɟɥɶɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ, ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɹɟɬ 
ɩɨɞɨɛɪɚɬɶ� ɨɩɬɢɦɚɥɶɧɨɟ� ɪɟɲɟɧɢɟ, ɢɫɯɨɞɹ� ɢɡ� ɤɨɧɤɪɟɬɧɵɯ� ɭɫɥɨɜɢɣ, ɢ� ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɷɮɮɟɤɬɢɜɧɭɸ�ɨɪɝɚɧɢɡɚɰɢɸ�ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ. 

 
ɋɨɝɥɚɫɧɨ� ɨɬɱɟɬɭ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɤɨɦɢɬɟɬɚ� Ɋɟɫɩɭɛɥɢɤɢ 

Ȼɟɥɚɪɭɫɶ�ɜ 2020 ɝɨɞɭ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɫɨ-
ɫɬɚɜɢɥ 6274,1 ɦɥɧ�ɩɚɫÂɤɦ,  ɚ�ɧɚ�ɚɜɬɨɦɨɛɢɥɶɧɨɦ – 11228,6 ɦɥɧ�ɩɚɫÂɤɦ�ɢ�ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ�ɩɟɪɟɜɟɡɟɧɨ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ 79,7 ɦɥɧ 
ɱɟɥɨɜɟɤ, ɧɚ�ɚɜɬɨɦɨɛɢɥɶɧɨɦ, ɜɤɥɸɱɚɹ� ɬɚɤɫɨɦɨɬɨɪɧɵɣ, – 1212,0 ɦɥɧ�ɱɟɥɨɜɟɤ. 
ɉɪɢɜɟɞɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɩɪɨɱɧɨɣ�ɢ�ɭɫɬɨɣɱɢɜɨɣ�ɩɨɡɢɰɢɢ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ.   

ɋɬɪɭɤɬɭɪɚ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɚ�ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɩɪɨɰɟɧɬɚɯ�ɤ�ɢɬɨɝɭ 
ɩɪɢɜɟɞɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1 –  ɋɬɪɭɤɬɭɪɚ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɚ�ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ 

Ɂɚ�ɩɨɫɥɟɞɧɢɟ 6 ɥɟɬ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɝɨɪɨɞɫɤɨɝɨ�ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɚ�ɭɜɟɥɢɱɢɥɫɹ�ɧɚ 5,8 % (ɫ 14162 ɦɥɧ 
ɩɚɫÂɤɦ�ɜ 2016 ɝɨɞɭ�ɞɨ 14 982 ɦɥɧ�ɩɚɫÂɤɦ�ɜ 2019 ɝɨɞɭ). ɗɬɚ�ɬɟɧɞɟɧɰɢɹ�ɨɛɭ-
ɫɥɨɜɥɟɧɚ� ɪɨɫɬɨɦ� ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɚ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɚɜɬɨɦɨɛɢɥɶɧɵɯ� ɩɟɪɟ-
ɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɪɟɝɭɥɹɪɧɨɦ�ɫɨɨɛɳɟɧɢɢ (ɫ 312 ɦɥɧ�ɩɚɫÂɤɦ�ɜ 2016 ɝɨɞɭ�ɞɨ 
1728,2 ɦɥɧ�ɩɚɫÂɤɦ�ɜ 2019 ɝɨɞɭ). ȼɦɟɫɬɟ�ɫ�ɬɟɦ�ɜ 2020 ɝɨɞɭ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɝɨɪɨɞɫɤɨɝɨ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɦɟɬɪɨɩɨɥɢɬɟɧɚ 
ɫɧɢɡɢɥɫɹ�ɧɚ 23,6 % ɤ 2019 ɝɨɞɭ�ɢ  ɧɚ 20,8 % ɤ 2015 ɝɨɞɭ, ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ 
ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ� ɩɚɧɞɟɦɢɢ� ɤɨɪɨɧɚɜɢɪɭɫɧɨɣ� ɢɧ-
ɮɟɤɰɢɢ. ɉɨɜɵɲɟɧɢɟ�ɭɪɨɜɧɹ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɢ�ɩɪɢɧɹɬɵɟ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ 
ɦɟɪɵ�ɩɪɢɜɟɥɢ�ɤ�ɫɧɢɠɟɧɢɸ�ɩɨɬɪɟɛɧɨɫɬɟɣ�ɧɚɫɟɥɟɧɢɹ�ɜ�ɩɟɪɟɦɟɳɟɧɢɹɯ. 

ɇɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ� ɜ 2020 ɝɨɞɭ� ɫɨɫɬɚ-
ɜɢɥ 3,7 ɦɥɪɞ�ɩɚɫÂɤɦ�ɢ�ɫɧɢɡɢɥɫɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ 2015 ɝɨɞɨɦ�ɧɚ 47,4 %.  

ȼ 2021 ɝɨɞɭ� ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ� ɜɫɟɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚ-
ɪɭɫɶ�ɭɜɟɥɢɱɢɥɫɹ�ɧɚ 12,1 % ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦ�ɩɟɪɢɨɞɨɦ�ɩɪɨɲɥɨɝɨ 
ɝɨɞɚ (20 217,8 ɦɥɧ�ɩɚɫÂɤɦ, ɨɛɴɟɦ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ – 1547,3 ɦɥɧ�ɱɟɥɨɜɟɤ. 
ɇɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ 4490,6 ɦɥɧ�ɩɚɫÂɤɦ, ɚɜɬɨ-
ɦɨɛɢɥɶɧɨɦ (ɚɜɬɨɛɭɫɵ) – 7942,0 ɦɥɧ�ɩɚɫÂɤɦ, ɝɨɪɨɞɫɤɨɦ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɢ�ɦɟɬ-
ɪɨɩɨɥɢɬɟɧɟ – 3181,0 ɦɥɧ�ɩɚɫÂɤɦ. 

Ɉɛɴɟɦ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ 61,4 ɦɥɧ�ɱɟɥɨɜɟɤ, ɧɚ 
ɚɜɬɨɦɨɛɢɥɶɧɨɦ (ɚɜɬɨɛɭɫɵ) ɬɪɚɧɫɩɨɪɬɟ – 940,7 ɦɥɧ�ɱɟɥɨɜɟɤ, ɝɨɪɨɞɫɤɨɦ�ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɦ�ɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɟ – 543,1 ɦɥɧ�ɱɟɥɨɜɟɤ. 

ɉɪɢɜɟɞɟɧɧɵɣ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɵɜɚɟɬ� ɭɫɬɨɣɱɢɜɭɸ� ɬɟɧɞɟɧ-
ɰɢɸ� ɪɨɫɬɚ� ɚɜɬɨɦɨɛɢɥɶɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɟɥɚɪɭɫɶ� ɢ� ɚɤɬɢɜɧɭɸ 
ɷɤɫɩɚɧɫɢɸ� ɚɜɬɨɛɭɫɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɣ� ɜɵɫɬɭɩɚɟɬ� ɚɥɶɬɟɪɧɚɬɢɜɨɣ�ɠɟ-
ɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɧɟ�ɬɨɥɶɤɨ�ɧɚ�ɩɪɢɝɨɪɨɞɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ, ɧɨ�ɢ�ɜ�ɞɚɥɶɧɟɦ�ɫɨ-
ɨɛɳɟɧɢɢ. 
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ɋɟɝɨɞɧɹ�ɦɵ�ɧɚɛɥɸɞɚɟɦ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɝɨɪɨɞɫɤɨ-
ɝɨ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɚ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɫɨɰɢɚɥɶɧɨɣ�ɫɮɟ-
ɪɵ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ, ɤɨɬɨɪɵɦɢ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɛɨɥɟɟ 95 % ɨɬ�ɨɛɳɟɝɨ 
ɨɛɴɟɦɚ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ�ɜɫɟɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ. ɇɚɢɛɨɥɶɲɭɸ�ɞɨɥɸ�ɜ 
ɨɛɳɟɦ� ɨɛɴɟɦɟ� ɩɟɪɟɜɨɡɨɤ� ɩɚɫɫɚɠɢɪɨɜ� ɢ� ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɟ� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, 
ɝɨɪɨɞɫɤɨɝɨ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɚ�ɡɚ 2020 ɝɨɞ�ɡɚɧɢɦɚɸɬ 
ɩɟɪɟɜɨɡɤɢ�ɩɚɫɫɚɠɢɪɨɜ�ɚɜɬɨɛɭɫɚɦɢ – 61,9 ɢ 40 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ�ɫɭɦɦɚɪɧɚɹ 
ɞɨɥɹ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ�ɝɨɪɨɞɫɤɢɦ�ɷɥɟɤɬɪɢɱɟɫɤɢɦ�ɬɪɚɧɫɩɨɪɬɨɦ (ɬɪɚɦɜɚɹ-
ɦɢ�ɢ�ɬɪɨɥɥɟɣɛɭɫɚɦɢ) ɢ�ɦɟɬɪɨɩɨɥɢɬɟɧɨɦ�ɫɨɫɬɚɜɥɹɟɬ 34,2 ɢ 15,1 %. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɩɟɪɟɜɨɡɨɤ�ɜ�ɩɨɥɧɨɦ�ɨɛɴɟɦɟ�ɧɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɧɟɨɛɯɨɞɢɦɨ�ɩɪɢɜɥɟɱɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɩɚɫɫɚɠɢ-
ɪɨɩɨɬɨɤɚ�ɢ�ɭɤɪɟɩɥɟɧɢɟ «ɫɜɨɟɣ» ɩɨɡɢɰɢɢ�ɧɚ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ� ɩɟɪɜɨɫɬɟɩɟɧɧɨɣ� ɡɚɞɚɱɟɣ� ɞɥɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ. ɉɪɢ 
ɷɬɨɦ�ɩɪɢɜɥɟɱɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɜɨɡɦɨɠɧɨ�ɡɚ 
ɫɱɟɬ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ  ɢ�ɫɨɡɞɚɧɢɹ�ɤɨɦɮɨɪɬɧɵɯ 
ɭɫɥɨɜɢɣ�ɩɪɨɟɡɞɚ, ɱɬɨ�ɩɨɡɜɨɥɢɬ�ɩɨɜɵɫɢɬɶ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɢ�ɧɚ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ. 

Ɉɞɧɢɦ�ɢɡ�ɧɚɩɪɚɜɥɟɧɢɣ�ɪɟɲɟɧɢɹ�ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɵ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ 
ɦɚɬɪɢɰɵ�Ⱥɧɫɨɮɮɚ, ɪɚɫɫɦɚɬɪɢɜɚɸɳɟɣ�ɧɟ�ɬɨɥɶɤɨ�ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɞɟɥ, ɧɨ 
ɢ�ɫɜɹɡɢ, ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɜɨɡɧɢɤɧɭɬɶ�ɜ�ɩɟɪɫɩɟɤɬɢɜɟ�ɫ�ɜɨɡɦɨɠɧɵɦɢ�ɤɨɦɛɢɧɚ-
ɰɢɹɦɢ�ɫɬɚɪɵɯ�ɢ�ɧɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɩɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ�ɨɛɟɫɩɟɱɟɧɢɸ�ɩɚɫ-
ɫɚɠɢɪɨɜ, ɚ� ɬɚɤɠɟ� ɜɧɟɞɪɟɧɢɟ� ɧɨɜɵɯ� ɫɩɨɫɨɛɨɜ� ɨɫɜɨɟɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ�ɢ�ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ� ɭɫɥɭɝ�ɩɚɫɫɚɠɢɪɨɜ�ɤɚɤ�ɧɚ�ɜɨɤɡɚ-
ɥɚɯ, ɬɚɤ�ɢ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ�ɦɚɬɪɢɰɵ�Ⱥɧɫɨɮɮɚ�ɩɨɡɜɨɥɹɟɬ�ɜɵɞɟ-
ɥɢɬɶ� ɷɮɮɟɤɬɢɜɧɭɸ� ɫɬɪɚɬɟɝɢɸ� ɪɚɡɜɢɬɢɹ� ɢ� ɫɞɟɥɚɬɶ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɜɵɛɨɪ 
ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɜɚɪɢɚɧɬɚ. ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɟ�Ⱥɧɫɨɮɮɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ� ɬɪɚɧɫɩɨɪɬɭ, ɩɪɟɠɞɟ� ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ� ɪɚɡɜɢɜɚɬɶ� ɫɜɨɢ 
ɤɨɧɤɭɪɟɧɬɧɵɟ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɪɭɝɢɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ.  

ɋ�ɭɱɟɬɨɦ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ�ɫɨɫɬɚɜɢɦ�ɦɚɬɪɢɰɭ�Ⱥɧɫɨɮɮɚ�ɢɫɯɨɞɹ�ɢɡ�ɪɚɡ-
ɥɢɱɧɵɯ� ɫɬɪɚɬɟɝɢɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ (ɬɚɛɥɢɰɚ 1).  

Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɬɚɛɥɢɰɵ 1, ɦɚɬɪɢɰɚ�Ⱥɧɫɨɮɮɚ�ɜɤɥɸɱɚɟɬ�ɱɟɬɵɪɟ� ɫɬɪɚɬɟɝɢɢ 
ɪɚɡɜɢɬɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 
ɬɪɚɧɫɩɨɬɟ�ɢ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɜɵɛɨɪ�ɨɞɧɨɣ�ɢɡ�ɱɟɬɵɪɟɯ, ɱɬɨ�ɜɵɡɵɜɚɟɬ�ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ�ɪɚɫɫɦɨɬɪɟɧɢɹ�ɤɚɠɞɨɣ�ɢɡ�ɧɢɯ�ɜ�ɨɬɞɟɥɶɧɨɫɬɢ. Ɍɚɤ, ɫɬɪɚɬɟɝɢɹ «ɉɪɨɧɢɤ-
ɧɨɜɟɧɢɟ�ɧɚ�ɪɵɧɨɤ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ» ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɫɫɦɨɬɪɟɧɚ� ɫɨɝɥɚɫɧɨ 
ɬɚɛɥɢɰɟ 2. 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 2 ɩɨɤɚɡɚɥ, ɱɬɨ�ɫɬɪɚɬɟɝɢɹ «ɉɪɨɧɢɤɧɨɜɟɧɢɟ�ɧɚ�ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɵɣ�ɪɵɧɨɤ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ» ɩɨɡɜɨɥɹɟɬ� ɪɚɫɫɦɨɬɪɟɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ 
ɪɨɫɬɚ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɤɨɬɨɪɵɣ�ɩɪɢɜɥɟɤɚɟɬɫɹ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫ-
ɩɨɪɬ�ɡɚ�ɫɱɟɬ�ɪɚɡɥɢɱɧɵɯ�ɩɪɟɞɥɨɠɟɧɢɣ�ɧɚ�ɫɭɳɟɫɬɜɭɸɳɟɦ�ɪɵɧɤɟ�ɢɧɮɨɪɦɚɰɢ-
ɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ. 
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Ɍɚɛɥɢɰɚ 1 – Ɇɚɬɪɢɰɚ�Ⱥɧɫɨɮɮɚ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ 
                     ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ 
ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ�ɨɛɟɫɩɟ-
ɱɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ 

ɋɭɳɟɫɬɜɭɸɳɟɟ 
ɩɨɥɨɠɟɧɢɟ ɉɪɟɞɥɨɠɟɧɢɹ 

ɋɭɳɟɫɬɜɭɸɳɟɟ ɉɪɨɧɢɤɧɨɜɟɧɢɟ� ɧɚ� ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɵɣ�ɪɵɧɨɤ  
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ 

ɍɤɪɟɩɥɟɧɢɟ�ɩɨɡɢɰɢɣ  
ɧɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ 
ɪɵɧɤɟ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɭɫɥɭɝ  

ɉɪɨɝɧɨɡɢɪɭɟɦɨɟ Ɋɚɫɲɢɪɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɪɵɧɤɚ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ 

Ⱦɢɜɟɪɫɢɮɢɤɚɰɢɹ  

Ɍɚɛɥɢɰɚ 2 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɬɪɚɬɟɝɢɢ «ɉɪɨɧɢɤɧɨɜɟɧɢɟ�ɧɚ�ɪɵɧɨɤ 
                    ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ» 

Ʉɪɢɬɟɪɢɢ ȼɨɡɦɨɠɧɨɫɬɶ�ɞɨɫɬɢɠɟɧɢɹ 
Ⱦɨɫɬɢɠɢɦɨ ȼɨɡɦɨɠɧɨ ɇɟɜɨɡɦɨɠɧɨ 

Ɍɟɦɩ� ɪɨɫɬɚ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɩɟɪɟɜɨɡɨɤ� ɧɚ� ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ ȼɵɫɨɤɢɣ Ɂɚɦɟɞɥɟɧɧɵɣ ɇɢɡɤɢɣ 
ɍɪɨɜɟɧɶ� ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɵɯ� ɭɫɥɭɝ, ɩɪɟɞɨɫɬɚɜɥɹɟ-
ɦɵɯ�ɩɚɫɫɚɠɢɪɚɦ  ȼɵɫɨɤɢɣ 

ɋɪɟɞɧɟɪɵɧɨɱ-
ɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ ɇɢɡɤɢɣ 

ɑɚɫɬɨɬɚ� ɩɨɥɶɡɨɜɚɧɢɹ� ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɵɦɢ� ɭɫɥɭɝɚ-
ɦɢ  ɩɚɫɫɚɠɢɪɚɦɢ Ɇɚɤɫɢɦɚɥɶɧɚɹ ɍɦɟɪɟɧɧɚɹ ɇɢɡɤɚɹ 
Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɭɫɥɭɝɢ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 

ɉɪɢ� ɷɬɨɦ� ɧɟɨɛɯɨɞɢɦɨ� ɩɨɫɬɨɹɧɧɨ� ɭɜɟɥɢɱɢɜɚɬɶ� ɞɢɚɩɚɡɨɧ� ɩɪɟɞɨɫɬɚɜɥɹɟ-
ɦɵɯ�ɭɫɥɭɝ�ɢɫɯɨɞɹ�ɢɡ�ɫɨɜɪɟɦɟɧɧɵɯ�ɬɟɧɞɟɧɰɢɣ�ɫɟɪɜɢɫɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɧɚ-
ɫɟɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɨɪɝɚɧɢɡɚɰɢɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɱɟɪɟɡ� ɢɧ-
ɬɟɪɧɟɬ�ɩɪɢɥɨɠɟɧɢɹ�ɢ�ɬ. ɩ.  

ɋɬɪɚɬɟɝɢɹ «Ɋɚɫɲɢɪɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɪɵɧɤɚ� ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ� ɭɫɥɭɝ» ɞɨɫɬɢɝɚɟɬɫɹ�ɩɭɬɟɦ�ɩɪɨɞɜɢɠɟɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɭɫɥɭɝ� ɞɥɹ 
ɩɚɫɫɚɠɢɪɨɜ�ɩɨɫɪɟɞɫɬɜɨɦ�ɬɳɚɬɟɥɶɧɨɣ�ɫɟɝɦɟɧɬɚɰɢɢ, ɬɚɪɝɟɬɢɧɝɚ�ɢ�ɩɨɡɢɰɢɨɧɢ-
ɪɨɜɚɧɢɹ�ɭɫɥɭɝɢ�ɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɫɫɦɨɬɪɟɧɚ�ɧɚ�ɩɪɢɦɟɪɟ�ɬɚɛɥɢɰɵ 3. 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 3 ɩɨɤɚɡɚɥ, ɱɬɨ�ɫɬɪɚɬɟɝɢɹ «Ɋɚɫɲɢɪɟɧɢɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ» ɩɨɡɜɨɥɹɟɬ� ɨɬɤɪɵɬɶ� ɧɨɜɵɟ� ɧɚ-
ɩɪɚɜɥɟɧɢɹ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɫɭɳɟɫɬɜɭɸɳɟɝɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɚɫɫɚɠɢɪɨɜ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ, ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ� ɢɦɟɸ-
ɳɢɦɢɫɹ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ�ɞɥɹ�ɢɯ�ɪɟɚɥɢɡɚɰɢɢ�ɧɚ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ, ɤɨɬɨɪɵɟ�ɜ 
ɞɚɥɶɧɟɣɲɟɦ�ɩɨɡɜɨɥɹɬ�ɭɜɟɥɢɱɢɬɶ�ɩɪɢɛɵɥɶ�ɡɚ�ɫɱɟɬ�ɩɪɢɜɥɟɱɟɧɢɹ�ɛɨɥɶɲɟɝɨ�ɤɨ-
ɥɢɱɟɫɬɜɚ�ɩɚɫɫɚɠɢɪɨɜ, ɧɚɩɪɢɦɟɪ, ɬɭɪɢɫɬɢɱɟɫɤɢɟ�ɩɨɟɡɞɚ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ 
ɬɭɪɨɜ. 
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ɋɬɪɚɬɟɝɢɹ «ɍɤɪɟɩɥɟɧɢɟ�ɩɨɡɢɰɢɣ�ɧɚ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ� ɭɫɥɭɝ» ɬɪɟɛɭɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɮɢɧɚɧɫɨɜɵɯ� ɡɚɬɪɚɬ, ɧɨ� ɞɚɟɬ� ɜɨɡɦɨɠ-
ɧɨɫɬɶ� ɜ� ɬɟɱɟɧɢɟ� ɧɟɤɨɬɨɪɨɝɨ� ɜɪɟɦɟɧɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ� ɬɪɚɧɫɩɨɪɬɭ� ɨɫɬɚ-
ɜɚɬɶɫɹ�ɦɨɧɨɩɨɥɢɫɬɨɦ�ɧɚ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ�ɜ�ɫɮɟɪɟ�ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɡɚ�ɫɱɟɬ�ɨɩɟɪɟɠɟɧɢɹ�ɤɨɧɤɭɪɟɧɬɨɜ. 
Ɍɚɛɥɢɰɚ 3 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɬɪɚɬɟɝɢɢ «Ɋɚɫɲɢɪɟɧɢɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
                     ɨɛɟɫɩɟɱɟɧɢɹ�ɪɵɧɤɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ» 

Ʉɪɢɬɟɪɢɢ ȼɨɡɦɨɠɧɨɫɬɶ�ɞɨɫɬɢɠɟɧɢɹ 
Ⱦɨɫɬɢɠɢɦɨ ȼɨɡɦɨɠɧɨ ɇɟɜɨɡɦɨɠɧɨ 

ɇɚɥɢɱɢɟ� ɞɨɫɬɢɠɟɧɢɣ� ɧɚ� ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɨɦ� ɪɵɧɤɟ� ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ�ɭɫɥɭɝ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 
Ʉɨɥɢɱɟɫɬɜɨ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ 
ɧɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ� ɪɵɧɤɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ 

ɇɟɡɧɚɱɢ-
ɬɟɥɶɧɨɟ ɇɟɛɨɥɶɲɨɟ Ȼɨɥɶɲɨɟ 

Ɍɟɦɩ� ɪɚɡɜɢɬɢɹ� ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ�ɭɫɥɭɝ ȼɵɫɨɤɢɣ� ɍɦɟɪɟɧɧɵɣ Ɂɚɦɟɞɥɟɧɧɵɣ 
ɍɧɢɤɚɥɶɧɨɫɬɶ�ɭɫɥɭɝɢ  ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 
Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɭɫɥɭɝɢ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 
ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɚɧɧɨɣ� ɫɬɪɚɬɟɝɢɢ� ɜɨɡɦɨɠɧɚ� ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɵɯ� ɢɧ-

ɮɨɪɦɚɰɢɨɧɧɵɯ� ɩɪɟɞɥɨɠɟɧɢɣ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ� ɧɚ� ɫɭɳɟɫɬɜɭɸɳɢɣ� ɩɚɫɫɚ-
ɠɢɪɨɩɨɬɨɤ (ɬɚɛɥɢɰɚ 4). 
Ɍɚɛɥɢɰɚ 4 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɬɪɚɬɟɝɢɢ «ɍɤɪɟɩɥɟɧɢɟ�ɩɨɡɢɰɢɣ�ɧɚ 
                     ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ» 

Ʉɪɢɬɟɪɢɢ ȼɨɡɦɨɠɧɨɫɬɶ�ɞɨɫɬɢɠɟɧɢɹ 
Ⱦɨɫɬɢɠɢɦɨ ȼɨɡɦɨɠɧɨ ɇɟɜɨɡɦɨɠɧɨ 

Ɍɟɦɩ� ɪɚɡɜɢɬɢɹ� ɫɭɳɟɫɬɜɭɸɳɟɝɨ 
ɪɵɧɤɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟ-
ɱɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ ȼɵɫɨɤɢɣ Ɋɚɫɬɭɳɢɣ ɋɬɚɝɧɚɰɢɹ 
Ɉɛɴɟɦ� ɫɭɳɟɫɬɜɭɸɳɟɝɨ� ɪɵɧɤɚ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  Ʉɪɭɩɧɵɣ ɋɪɟɞɧɢɣ ɇɟɛɨɥɶɲɨɣ 
ɇɚɥɢɱɢɟ�ɧɟɞɨɫɬɚɬɤɨɜ�ɜ�ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɦ�ɨɛɟɫɩɟɱɟɧɢɢ�ɩɪɟɞɨɫɬɚɜ-
ɥɹɟɦɵɯ�ɭɫɥɭɝ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 
ɍɝɪɨɡɚ� ɩɨɹɜɥɟɧɢɹ� ɧɨɜɵɯ� ɜɢɞɨɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚ�ɞɪɭɝɢɯ�ɜɢɞɚɯ�ɬɪɚɧɫɩɨɪɬɚ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɡ�ɬɚɛɥɢɰɵ 4 ɜɢɞɧɨ, ɱɬɨ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪ-
ɬɟ� ɢɦɟɸɬɫɹ� ɜɫɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɥɹ� ɪɚɫɲɢɪɟɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟ-
ɧɢɹ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɭɫɥɭɝ�ɞɥɹ�ɩɚɫɫɚɠɢɪɨɜ. 
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ɋɬɪɚɬɟɝɢɹ «Ⱦɢɜɟɪɫɢɮɢɤɚɰɢɹ»�ɩɨɞɪɚɡɭɦɟɜɚɟɬ�ɪɚɡɪɚɛɨɬɤɭ�ɧɨɜɵɯ�ɭɫɥɭɝ�ɩɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ�ɨɛɟɫɩɟɱɟɧɢɸ�ɞɥɹ�ɩɚɫɫɚɠɢɪɨɜ, ɱɬɨ, ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ, ɫɱɢ-
ɬɚɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɪɢɫɤɨɜɚɧɧɨɣ� ɫɬɪɚɬɟɝɢɟɣ. Ɉɞɧɚɤɨ� ɫɬɪɚɬɟɝɢɹ� ɞɢɜɟɪɫɢɮɢɤɚ-
ɰɢɢ, ɧɟɫɦɨɬɪɹ�ɧɚ�ɪɢɫɤ, ɦɨɠɟɬ�ɩɪɟɞɥɨɠɢɬɶ�ɧɚɢɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɪɢɚɧ-
ɬɨɜ� ɩɨ� ɞɚɥɶɧɟɣɲɟɦɭ� ɪɚɡɜɢɬɢɸ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ 
ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ (ɬɚɛɥɢɰɚ 5). 
Ɍɚɛɥɢɰɚ 5 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɬɪɚɬɟɝɢɢ «Ⱦɢɜɟɪɫɢɮɢɤɚɰɢɹ» 

Ʉɪɢɬɟɪɢɢ ȼɨɡɦɨɠɧɨɫɬɶ�ɞɨɫɬɢɠɟɧɢɹ 
Ⱦɨɫɬɢɠɢɦɨ ȼɨɡɦɨɠɧɨ ɇɟɜɨɡɦɨɠɧɨ 

Ɍɟɦɩ� ɪɚɡɜɢɬɢɹ� ɫɭɳɟɫɬɜɭɸɳɟɝɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ ɋɬɚɝɧɚɰɢɹ� Ɂɚɦɟɞɥɟɧɢɟ ȼɵɫɨɤɢɣ 
Ʉɨɧɤɭɪɟɧɰɢɹ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɚɯ 
ɬɪɚɧɫɩɨɪɬɚ�ɩɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɸ�ɩɚɫɫɚɠɢɪɨɜ� ɨ� ɬɪɚɧ-
ɫɩɨɪɬɧɵɯ�ɭɫɥɭɝɚɯ  ȼɵɫɨɤɚɹ ɀɟɫɬɤɚɹ ɇɢɡɤɚɹ 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɪɟɫɭɪɫɵ ɞɥɹ 
ɪɚɡɜɢɬɢɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫ-
ɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ� ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 
ɉɨɥɭɱɟɧɢɟ� ɤɨɦɩɟɧɫɚɰɢɢ� ɡɚ� ɜɜɟ-
ɞɟɧɢɟ� ɧɨɜɨɝɨ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ� ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 
ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ� ɫɭɳɟɫɬ-
ɜɭɸɳɟɝɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫ-
ɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɧɚ� ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ ɂɦɟɟɬɫɹ í ɇɟ�ɢɦɟɟɬɫɹ 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 5 ɩɨɤɚɡɚɥ,  ɱɬɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɦɨɠɧɨ�ɧɟ�ɩɪɨɜɨɞɢɬɶ 
ɞɢɜɟɪɫɢɮɢɤɚɰɢɸ, ɬɚɤ� ɤɚɤ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɢɦɟɸɬɫɹ� ɜɨɡ-
ɦɨɠɧɨɫɬɢ�ɞɥɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɧɨɜɵɯ�ɢ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɭɫɥɭɝ. 

Ɉɰɟɧɤɚ�ɡɚɬɪɚɬ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ�ɷɮɮɟɤɬɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɪɚ-
ɬɟɝɢɢ, ɫɨɝɥɚɫɧɨ�ɡɚɪɭɛɟɠɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ,  ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥɢɰɟ 6.   

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɩɪɢ� ɩɨɦɨɳɢ� ɦɚɬɪɢɰɵ� Ⱥɧɫɨɮɮɚ, 
ɩɨɤɚɡɚɥ� ɢɦɟɸɳɢɟɫɹ� ɜɨɡɦɨɠɧɨɫɬɢ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ� ɩɚɫɫɚɠɢ-
ɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɞɚɧɧɨ-
ɝɨ� ɜɢɞɚ� ɩɟɪɟɜɨɡɨɤ� ɢɫɯɨɞɹ� ɢɡ� ɫɬɪɚɬɟɝɢɢ «ɉɪɨɧɢɤɧɨɜɟɧɢɟ� ɧɚ� ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɵɣ� ɪɵɧɨɤ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ», ɤɨɬɨɪɚɹ� ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɧɨɣ�ɢ�ɧɚɢɦɟɧɟɟ�ɪɢɫɤɨɜɚɧɧɨɣ�ɢɡ�ɱɟɬɵɪɟɯ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɚɥɶɬɟɪɧɚɬɢɜ. 
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Ɍɚɛɥɢɰɚ 6  – Ɂɚɬɪɚɬɵ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ�ɷɮɮɟɤɬɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ  
                ɨɬ�ɫɬɪɚɬɟɝɢɢ   

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɫɬɪɚɬɟɝɢɢ Ɂɚɬɪɚɬɵ ȼɨɡɦɨɠɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ 
ɷɮɮɟɤɬɚ, % 

ɉɪɨɧɢɤɧɨɜɟɧɢɟ� ɧɚ� ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɵɣ�ɪɵɧɨɤ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  í Ⱦɨ 50 
Ɋɚɫɲɢɪɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɭɫɥɭɝ ȼ 4 ɪɚɡɚ Ⱦɨ 20 
ɍɤɪɟɩɥɟɧɢɟ� ɩɨɡɢɰɢɣ� ɧɚ� ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɦ�ɪɵɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ  ȼ 8 ɪɚɡ Ȼɨɥɟɟ 30 
Ⱦɢɜɟɪɫɢɮɢɤɚɰɢɹ Ɉɬ 12 ɞɨ 16 ɪɚɡ 5 
Ɇɚɬɪɢɰɚ�Ⱥɧɫɨɮɮɚ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɬɪɟɛɭɸɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɡɚɬɪɚɬɵ, 

ɧɚɩɪɢɦɟɪ� ɧɚ� ɩɟɪɟɩɨɞɝɨɬɨɜɤɭ� ɩɟɪɫɨɧɚɥɚ, ɨɞɧɚɤɨ� ɷɬɨ� ɭɥɭɱɲɢɬ� ɤɚɱɟɫɬɜɨ� ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɢ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɩɨɡɜɨɥɢɬ�ɭɜɟɥɢ-
ɱɢɬɶ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ  
1 Ⱥɧɫɨɮɮ, ɂ.�ɇɨɜɚɹ�ɤɨɪɩɨɪɚɬɢɜɧɚɹ�ɫɬɪɚɬɟɝɢɹ / ɂ. Ⱥɧɫɨɮɮ. – ɋɉɛ. : ɉɢɬɟɪ�Ʉɨɦ. 
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EVALUATION OF INFORMATION PROVISION PASSENGERS BY RAILWAY 
TRANSPORTBASED ON THE ANSOFF MATRIX 

To assess the effectiveness of information support for passengers in railway transport, 
the use of the Ansoff  matrix is proposed. The distinctive features of this method are given, 
which, as a comprehensive study, allows you to choose the optimal solution for its practic-
al application, based on specific conditions, and provides an effective organization of in-
forming passengers with the further possibility of traveling by rail. 
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ɂɫɫɥɟɞɭɸɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɨɫɬɨɜɟɪɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫ-
ɫɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɨɰɟɧɤɨɣ�ɫɨɫɬɨɹɧɢɹ�ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɧɵɯ�ɨɛɴɟɤɬɨɜ 
ɩɨ� ɧɟɤɨɬɨɪɨɦɭ� ɲɚɛɥɨɧɭ� ɧɚɬɭɪɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ. ɍɫɥɨɜɢɟɦ� ɜɟɪɢɮɢɤɚɰɢɢ� ɦɨɞɟɥɢ 
ɹɜɥɹɟɬɫɹ�ɫɯɨɞɢɦɨɫɬɶ�ɡɧɚɱɟɧɢɣ�ɤɨɨɪɞɢɧɚɬɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ�ɦɨɞɟɥɶɧɵɯ�ɢ�ɪɟɚɥɶɧɵɯ�ɜɚ-
ɝɨɧɨɜ�ɧɚ� ɫɬɚɧɰɢɨɧɧɨɦ�ɩɭɬɢ�ɜ� ɡɚɞɚɧɧɨɟ�ɜɪɟɦɹ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɨɫɧɨɜɧɵɟ�ɬɪɟɛɨɜɚ-
ɧɢɹ�ɤ�ɪɟɚɥɢɡɚɰɢɢ�ɤɨɝɟɪɟɧɬɧɵɯ�ɦɨɞɟɥɟɣ, ɢɦɟɸɳɢɯ�ɫɬɪɭɤɬɭɪɭ, ɢɡɨɦɨɪɮɧɭɸ�ɪɟɚɥɶɧɨ-
ɦɭ�ɨɛɪɚɡɭ. 

 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɫɥɨɠɧɵɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ 

ɮɨɪɦɢɪɭɟɬ� ɨɛɨɫɨɛɥɟɧɧɭɸ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɭɸ� ɥɨɤɚɰɢɸ� ɜɢɪɬɭɚɥɶ-
ɧɨɣ� ɫɢɦɭɥɹɰɢɢ, ɪɚɡɜɢɜɚɸɳɟɣɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɨɩɪɟɞɟɥɺɧɧɵɦɢ� ɦɨɞɟɥɶ-
ɧɵɦɢ�ɩɪɚɜɢɥɚɦɢ, ɢɦɢɬɢɪɭɸɳɢɦɢ�ɮɢɡɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ. ɗɬɢ�ɩɪɚɜɢɥɚ� ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɚɤ�ɩɪɢɱɢɧɵ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɨɹɧɢɣ�ɦɨɞɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ.  

Ɉɞɧɚɤɨ�ɩɨɞɨɛɧɵɟ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ�ɩɪɚɜɢɥɚ�ɥɢɲɶ�ɩɪɢɛɥɢɠɟɧɧɨ�ɨɩɢɫɵ-
ɜɚɸɬ�ɞɟɣɫɬɜɢɟ�ɩɪɢɪɨɞɧɵɯ�ɡɚɤɨɧɨɜ�ɨɤɪɭɠɚɸɳɟɝɨ�ɦɢɪɚ. ɋɨɫɬɨɹɧɢɹ�ɨɛɴɟɤɬɨɜ 
ɪɟɚɥɶɧɨɣ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɢɡɦɟɧɹɸɬɫɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɨɪɪɟɥɢɪɨɜɚɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ� ɦɧɨɝɢɯ� ɜɧɟɲɧɢɯ� ɢ� ɜɧɭɬɪɟɧɧɢɯ� ɮɚɤɬɨɪɨɜ� ɬɟɩɥɨɜɨɝɨ, ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɝɨ, ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɢ�ɞɪɭɝɨɝɨ�ɯɚɪɚɤɬɟɪɚ. Ɇɨɞɟɥɶɧɚɹ�ɪɟɤɨɧɫɬɪɭɤ-
ɰɢɹ�ɫɩɨɫɨɛɧɚ�ɭɱɢɬɵɜɚɬɶ�ɜɨɡɞɟɣɫɬɜɢɟ�ɫɢɥ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɡɧɚɱɢɦɨɝɨ�ɩɨɪɹɞɤɚ 
ɜɥɢɹɧɢɹ�ɧɚ�ɨɛɴɟɤɬɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɫɨɩɪɢɤɚɫɚɸɳɢɟɫɹ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ�ɢɥɢ 
ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɡɨɧɟ�ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ�ɤɨɧɬɚɤɬɚ. ɉɪɨɱɢɟ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɨɬɧɨ-
ɫɹɬɫɹ�ɤ�ɫɥɭɱɚɣɧɵɦ�ɜɨɡɞɟɣɫɬɜɢɹɦ�ɢ�ɦɨɝɭɬ�ɭɱɢɬɵɜɚɬɶɫɹ�ɜ�ɜɢɞɟ�ɧɟɤɨɬɨɪɨɣ�ɩɨ-
ɩɪɚɜɨɱɧɨɣ�ɜɟɥɢɱɢɧɵ. ɉɨɷɬɨɦɭ�ɜɚɠɧɨ, ɱɬɨɛɵ�ɦɨɞɟɥɶɧɵɟ�ɨɛɴɟɤɬɵ�ɩɨɜɬɨɪɹɥɢ 
ɫɨɫɬɨɹɧɢɹ�ɫɜɨɢɯ�ɩɪɨɬɨɬɢɩɨɜ, ɱɟɝɨ�ɦɨɠɧɨ�ɞɨɫɬɢɱɶ�ɩɪɢ�ɢɞɟɧɬɢɱɧɵɯ�ɭɫɥɨɜɢɹɯ 
ɩɪɨɬɟɤɚɧɢɹ�ɩɪɨɰɟɫɫɨɜ�ɦɨɞɟɥɢ�ɢ�ɪɟɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ.  Ⱦɥɹ�ɷɬɨɝɨ�ɩɨ�ɦɟɪɟ�ɪɚɡ-
ɜɢɬɢɹ� ɦɨɞɟɥɶɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɟɝɨ� ɪɟɡɭɥɶɬɚɬɵ� ɞɨɥɠɧɵ� ɫɨɩɨɫɬɚɜɥɹɬɶɫɹ� ɫ 
ɚɧɚɥɨɝɢɱɧɵɦɢ�ɩɪɨɬɨɬɢɩɧɵɦɢ�ɩɪɨɰɟɫɫɚɦɢ�ɪɟɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ. ɉɨ�ɪɟɡɭɥɶɬɚ-
ɬɚɦ�ɨɰɟɧɤɢ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ�ɦɨɞɟɥɢ�ɢ�ɪɟɚɥɶɧɨɫɬɢ�ɨɠɢɞɚɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ 
ɜɡɚɢɦɧɵɟ�ɨɬɤɥɨɧɟɧɢɹ (ɪɢɫɭɧɨɤ 1).  
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Ɋɢɫɭɧɨɤ 1 – Ɏɚɡɨɜɵɟ�ɤɪɢɜɵɟ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ�ɪɟɚɥɶɧɨɣ (1) 
ɢ�ɦɨɞɟɥɶɧɨɣ (2) ɫɢɫɬɟɦ: ɚ – ɞɢɜɟɪɝɢɪɭɸɳɢɟ, ɛ – ɞɢɫɩɟɪɝɢɪɭɸɳɢɟ 

Ɉɞɧɚɤɨ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɭɛɟɞɢɬɟɥɶɧɵɣ�ɷɤɫɩɟɪɢɦɟɧɬ�ɞɥɹ�ɩɪɨɜɟɪɤɢ 
ɚɞɟɤɜɚɬɧɨɫɬɢ� ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ� ɩɪɚɜɢɥ, ɢɦɢɬɢɪɭɸɳɢɯ� ɞɟɣɫɬɜɢɟ� ɪɟɚɥɶɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ�ɡɚɤɨɧɨɜ, ɩɨɞɝɨɬɨɜɢɬɶ�ɢ�ɩɪɨɜɟɫɬɢ�ɞɨɫɬɚɬɨɱɧɨ�ɫɥɨɠɧɨ. ȿɫɥɢ�ɨɩ-
ɪɟɞɟɥɢɬɶ� ɧɟɤɨɬɨɪɵɣ� ɷɬɚɥɨɧɧɵɣ�ɩɪɨɰɟɫɫ, ɧɚɩɪɢɦɟɪ, ɞɥɹ� ɤɨɧɤɪɟɬɧɨɣ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɩɪɨɜɟɫɬɢ� ɜɢɞɟɨɫɴɺɦɤɭ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ 
ɩɪɢɺɦɚ�ɢ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɟɡɞɚ�ɫ�ɮɢɤɫɚɰɢɟɣ�ɜɫɟɯ�ɧɚɱɚɥɶɧɵɯ�ɫɨɫɬɨɹɧɢɣ 
ɨɛɴɟɤɬɨɜ�ɫɬɚɧɰɢɨɧɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ (ɜ�ɬɨɦ�ɱɢɫɥɟ 
ɢ� ɢɯ� ɞɟɮɟɤɬɨɜ, ɜɟɬɪɨɜɨɣ� ɧɚɝɪɭɡɤɢ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ� ɢɡɥɭɱɟɧɢɣ, ɬɹɝɨɜɵɯ 
ɭɫɢɥɢɣ�ɩɨɟɡɞɧɵɯ�ɢ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ) ɢ�ɪɟɚɥɢɡɨɜɚɬɶ�ɢɯ�ɜ�ɦɨɞɟɥɢ, ɬɨ 
ɫɪɚɜɧɟɧɢɟ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�ɩɨɡɢɰɢɣ�ɨɛɴɟɤɬɨɜ�ɩɪɨɬɨɬɢɩɚ�ɢ�ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨɣ�ɢɦɢɬɚɰɢɢ�ɩɨɡɜɨɥɢɬ�ɩɨɫɬɪɨɢɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɮɚɡɨɜɵɟ�ɤɪɢɜɵɟ�ɢ�ɨɩ-
ɪɟɞɟɥɢɬɶ� ɢɯ� ɬɢɩ. Ɋɚɫɫɨɝɥɚɫɨɜɚɧɢɹ�ɩɨɡɢɰɢɣ�ɛɭɞɭɬ�ɧɚɛɥɸɞɚɬɶɫɹ� ɩɨ�ɩɪɢɱɢɧɟ 
ɧɟɩɨɥɧɨɝɨ�ɢɥɢ�ɧɟɤɨɪɪɟɤɬɧɨɝɨ�ɭɱɺɬɚ�ɜɥɢɹɧɢɹ�ɦɧɨɠɟɫɬɜɚ�ɜɡɚɢɦɨɤɨɪɪɟɥɢɪɭɟ-
ɦɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ. ɉɪɢ� ɷɬɨɦ�ɦɨɠɧɨ� ɨɠɢɞɚɬɶ, ɱɬɨ� ɮɚɡɨɜɵɟ� ɤɪɢɜɵɟ� ɤɨɨɪɞɢ-
ɧɚɬɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ�ɦɨɞɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ�ɛɭɞɭɬ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɝɪɚɮɢɤɭ�ɪɢ-
ɫɭɧɤɚ 1, ɚ, ɬɚɤ�ɤɚɤ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ�ɩɪɚɜɢɥɚ�ɫɨɞɟɪɠɚɬ�ɪɚɫɱɺɬɧɵɟ�ɩɪɨɰɟɞɭɪɵ 
ɨɩɪɟɞɟɥɟɧɢɹ� ɜɟɥɢɱɢɧ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɛɟɡ� ɭɱɺɬɚ� ɜɨɡɧɢ-
ɤɚɸɳɢɯ� ɬɪɟɧɢɣ� ɜ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɫɨɱɥɟɧɟɧɢɹɯ� ɷɥɟɦɟɧɬɨɜ� ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɛɟɡ�ɜɥɢɹɧɢɹ�ɬɪɭɞɧɨ�ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ�ɞɟɮɟɤɬɨɜ�ɩɭɬɢ�ɢ 
ɜɚɝɨɧɨɜ, ɜɨɡɦɨɠɧɵɯ�ɮɨɪɫ�ɦɚɠɨɪɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ, ɤɨɬɨɪɵɟ�ɢɦɟɸɬ�ɦɟɫɬɨ�ɜ 
ɪɟɚɥɶɧɵɯ�ɭɫɥɨɜɢɹɯ� ɷɤɫɩɥɭɚɬɚɰɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. ȼ�ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɺɬɧɵɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɦɨɞɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ� ɨɤɚɡɵɜɚɸɬɫɹ 
ɦɟɧɶɲɟ, ɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɜɚɝɨɧɨɜ – ɛɨɥɶɲɟ, ɫ� ɮɢɤɫɚɰɢɟɣ 
ɩɨɥɨɠɟɧɢɹ�ɜɚɝɨɧɨɜ�ɞɚɥɶɲɟ�ɨɬ�ɢɫɯɨɞɧɵɯ�ɬɨɱɟɤ�ɧɚɱɚɥɚ�ɞɜɢɠɟɧɢɹ�ɩɨ�ɫɪɚɜɧɟ-
ɧɢɸ�ɫ�ɩɪɨɬɨɬɢɩɧɵɦɢ�ɚɧɚɥɨɝɚɦɢ. 

Ȼɥɚɝɨɞɚɪɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɦɧɨɝɨɤɪɚɬɧɨɝɨ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�ɦɨɞɟɥɶɧɵɟ� ɨɩɟ-
ɪɚɰɢɢ�ɦɨɝɭɬ�ɩɨɜɬɨɪɹɬɶɫɹ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ�ɜ�ɪɚɫɱɺɬɚɯ�ɜɟɥɢ-
ɱɢɧ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ� ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ, ɞɨɛɚɜɥɹɹ� ɧɟɭɱɬɟɧɧɵɟ� ɩɨɬɟɪɢ� ɧɚ� ɪɚ-
ɛɨɬɭ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɨɩɪɚɜɨɱɧɵɦɢ� ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɱɬɨ� ɜ� ɤɨɧɟɱɧɨɦ 
ɢɬɨɝɟ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɫɨɜɩɚɞɟɧɢɸ� ɢɥɢ� ɛɥɢɡɤɢɦ� ɡɧɚɱɟɧɢɹɦ� ɮɚɡɨɜɵɯ� ɦɨ-
ɞɟɥɶɧɨɣ 2� ɢ� ɩɪɨɬɨɬɢɩɧɨɣ 1� ɤɪɢɜɵɯ. ɉɨɷɬɨɦɭ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɤɨɪɪɟɤɬɢ-
ɪɨɜɨɱɧɵɟ�ɦɟɪɵ�ɩɨɡɜɨɥɹɬ�ɢɡɦɟɧɢɬɶ ɞɢɜɟɪɝɢɪɭɸɳɢɟ (ɫɦ. ɪɢɫɭɧɨɤ, 1, ɚ) ɧɚ ɞɢɫ-
ɩɟɪɝɢɪɭɸɳɢɟ (ɫɦ. ɪɢɫɭɧɨɤ 1, ɛ) ɝɪɚɮɢɤɢ�ɫɨɩɨɫɬɚɜɥɹɟɦɵɯ�ɮɚɡɨɜɵɯ�ɤɪɢɜɵɯ.  

ɛ) 
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ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɫɨɫɬɨɹɧɢɹ� ɦɨɞɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ� ɨɩɪɟɞɟɥɺɧɧɵɦ� ɨɛɪɚɡɨɦ 
ɩɨɜɬɨɪɹɸɬ�ɫɨɫɬɨɹɧɢɹ�ɫɜɨɢɯ�ɩɪɨɬɨɬɢɩɨɜ, ɪɚɫɩɪɟɞɟɥɹɹɫɶ�ɜ�ɧɟɤɨɬɨɪɨɦ�ɞɨɩɭɫ-
ɬɢɦɨɦ� ɦɧɨɠɟɫɬɜɟ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɪɚɡɥɢɱɚɸɳɢɯɫɹ� ɫɨɫɬɨɹɧɢɣ� ɨɬ� ɨɫɧɨɜɧɨɝɨ 
ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɟɝɨ, ɤɨɬɨɪɵɦ�ɨɛɥɚɞɚɟɬ�ɪɟɚɥɶɧɵɣ�ɨɛɴɟɤɬ. ȿɫɥɢ�ɤɪɢɜɚɹ 1�ɧɚ 
ɪɢɫɭɧɤɟ 1, ɛ�ɹɜɥɹɟɬɫɹ�ɰɟɥɟɩɨɥɚɝɚɟɦɨɣ, ɬɨ�ɫɨɫɬɨɹɧɢɹ�ɨɛɴɟɤɬɨɜ�ɦɨɞɟɥɢ�ɞɨɥɠ-
ɧɵ�ɢɡɦɟɧɹɬɶɫɹ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ, ɱɬɨɛɵ�ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ�ɢɯ�ɮɚɡɨɜɚɹ�ɤɪɢɜɚɹ 2 
©ɧɚɧɢɡɵɜɚɥɚɫɶ» ɧɚ�ɩɟɪɜɭɸ, ɨɩɪɟɞɟɥɟɧɧɵɦ�ɨɛɪɚɡɨɦ�ɨɛɜɢɜɚɹ�ɟɺ. Ɏɨɪɦɢɪɨɜɚ-
ɧɢɟ� ɩɨɞɨɛɧɨɣ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɣ� ɫɬɪɭɤɬɭɪɵ� ɤɪɢɜɵɯ, ɨɩɢɫɵɜɚɸɳɢɯ� ɭɤɚ-
ɡɚɧɧɵɟ�ɩɪɨɰɟɫɫɵ�ɫ�ɬɹɝɨɬɟɸɳɟɣ�ɤɨɧɮɢɝɭɪɚɰɢɟɣ�ɤɪɢɜɨɣ 2�ɤ�ɤɪɢɜɨɣ 1, ɧɚɡɵ-
ɜɚɟɬɫɹ ɢɦɛɪɟɣɫɢɧɝɨɦ (embracing). Embrace-ɤɨɧɮɢɝɭɪɚɰɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɧɭɬɪɟɧɧɟɣ�ɫɜɹɡɧɨɫɬɶɸ�ɤɪɢɜɵɯ, ɢɫɤɥɸɱɚɸɳɢɯ�ɨɬɤɥɨɧɟɧɢɟ�ɦɨɞɟɥɶɧɨɣ�ɤɪɢ-
ɜɨɣ�ɨɬ�ɩɪɨɬɨɬɢɩɧɨɣ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ�ɧɟɤɨɬɨɪɵɟ�ɡɧɚɱɟɧɢɹ�ɥɢɦɢɬɧɨɣ�ɨɛɥɚɫɬɢ.  

ɉɪɨɜɟɪɤɚ� ɫɯɨɞɢɦɨɫɬɢ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɩɨɡɢɰɢɣ� ɦɨɞɟɥɢ� ɢ� ɪɟɚɥɶɧɨɫɬɢ 
�ɆR-ɩɨɡɢɰɢɣ) ɜɵɩɨɥɧɹɟɬɫɹ�ɩɨ�ɨɩɪɟɞɟɥɺɧɧɵɦ�ɤɥɸɱɟɜɵɦ�ɫɨɫɬɨɹɧɢɹɦ�ɨɛɴɟɤ-
ɬɨɜ. ɇɚɩɪɢɦɟɪ, ɞɥɹ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɪɨɰɟɫɫɚ�ɩɪɢɺɦɚ�ɢ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨ-
ɟɡɞɚ�ɧɚ�ɫɬɚɧɰɢɢ�ɜɵɞɟɥɹɟɦ�ɫɥɟɞɭɸɳɢɟ�ɨɩɟɪɚɰɢɢ: 

í�ɩɨɞɝɨɬɨɜɤɢ�ɦɚɪɲɪɭɬɚ�ɞɥɹ�ɩɪɢɺɦɚ�ɩɨɟɡɞɚ (Ɉ1);  
í�ɩɪɢɺɦɚ�ɩɨɟɡɞɚ�ɧɚ�ɩɭɬɶ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɨɝɨ�ɩɚɪɤɚ  (Ɉ2);  
í�ɡɚɤɪɟɩɥɟɧɢɹ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɭɬɢ (Ɉ3);  
í�ɨɬɰɟɩɤɢ�ɩɨɟɡɞɧɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ (Ɉ4);  
í�ɭɛɨɪɤɢ�ɥɨɤɨɦɨɬɢɜɚ�ɜ�ɞɟɩɨ (Ɉ5); 
í�ɩɨɞɚɱɢ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ (Ɉ6);  
í�ɩɪɢɰɟɩɤɢ�ɤ�ɫɨɫɬɚɜɭ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ (Ɉ7);  
í�ɭɛɨɪɤɢ�ɛɚɲɦɚɤɨɜ�ɢɡ�ɩɨɞ�ɫɨɫɬɚɜɚ (Ɉ8);  
í�ɧɚɞɜɢɝɚ�ɫɨɫɬɚɜɚ�ɧɚ�ɝɨɪɤɭ (Ɉ9);  
í�ɪɨɫɩɭɫɤɚ�ɫɨɫɬɚɜɚ (Ɉ10);  
í�ɡɚɟɡɞɚ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ�ɜ�ɩɚɪɤ�ɩɪɢɺɦɚ (Ɉ11). 
Ɂɚɜɟɪɲɟɧɢɟ�ɤɚɠɞɨɣ�ɢɡ�ɭɤɚɡɚɧɧɵɯ�ɨɩɟɪɚɰɢɣ�ɮɢɤɫɢɪɭɟɬ�ɤɥɸɱɟɜɨɟ�ɫɨɫɬɨɹ-

ɧɢɟ fi�ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɦɨɞɟɥɢ�ɨɛɴɟɤɬɨɜ�ɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ 
tFIX(i) (ɪɢɫɭɧɨɤ 2).  

ɋɭɳɟɫɬɜɟɧɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɢɦɛɪɟɣɫɢɧɝɚ� ɹɜɥɹɟɬɫɹ� ɞɨɩɭɫɬɢɦɨɫɬɶ� ɜɨɡ-
ɦɨɠɧɵɯ�ɨɬɤɥɨɧɟɧɢɣ�ɦɨɞɟɥɶɧɵɯ�ɩɨɡɢɰɢɣ�ɤɚɤ�ɩɨ�ɜɪɟɦɟɧɢ�ɡɚɜɟɪɲɟɧɢɹ�ǻtFIX(i) 
ɤɥɸɱɟɜɵɯ�ɨɩɟɪɚɰɢɣ, ɬɚɤ�ɢ�ɩɨ�ɞɨɫɬɢɝɚɟɦɨɦɭ�ɫɨɫɬɨɹɧɢɸ�ǻfi�ɦɨɞɟɥɶɧɵɯ�ɨɛɴ-
ɟɤɬɨɜ. ɋɨɟɞɢɧɟɧɢɟ�ɬɨɱɟɤ�ɧɢɠɧɟɝɨ�ɢ�ɜɟɪɯɧɟɝɨ�ɩɪɟɞɟɥɨɜ�ɨɬɤɥɨɧɟɧɢɣ�ɫɨɫɬɨɹ-
ɧɢɣ� ɦɨɞɟɥɶɧɵɯ� ɩɨɡɢɰɢɣ� ɨɩɪɟɞɟɥɹɟɬ� ɡɨɧɭ� ɤɨɪɪɟɤɬɧɨɝɨ� ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɹ 
ȟɆɈD� ɩɪɨɰɟɫɫɨɜ� ɪɟɚɥɶɧɨɣ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ. ɉɪɢ� ɷɬɨɦ� ɩɨ� ɡɚɜɟɪɲɟɧɢɢ 
ɧɟɤɨɬɨɪɨɣ�ɤɥɸɱɟɜɨɣ�ɨɩɟɪɚɰɢɢ Oi�ɜ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ tFIX(i)�ɪɚɡɛɪɨɫ�ɩɚɪɚɦɟɬ-
ɪɢɡɭɟɦɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɤɨɥɟɛɥɟɬɫɹ�ɨɬ�ǻfií�ɞɨ�ǻfi+.  ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ǻfií���ǻfi+. 
ɗɬɨɬ�ɷɮɮɟɤɬ�ɜɢɡɭɚɥɶɧɨ�ɩɨɞɱɺɪɤɢɜɚɟɬɫɹ�ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ «ɬɨɥɳɢɧɵ» ɡɨɧɵ 
ȟɆɈD�ɩɨ�ɜɫɟɦɭ�ɫɩɟɤɬɪɭ�ɦɨɞɟɥɢɪɭɟɦɵɯ�ɩɪɨɰɟɫɫɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 2). Ⱦɚɧɧɚɹ�ɧɟ-
ɬɨɠɞɟɫɬɜɟɧɧɨɫɬɶ� ɨɬɤɥɨɧɟɧɢɣ�ɦɨɞɟɥɶɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɨɛɴɟɤɬɨɜ� ɨɬ�ɩɪɨɬɨɬɢɩ-
ɧɵɯ�ɧɚɡɵɜɚɟɬɫɹ ɦɨɞɟɥɶɧɵɦ�ɲɢɮɬɢɧɝɨɦ�ɩɟɪɜɨɝɨ�ɪɨɞɚ.  
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Ɋɢɫɭɧɨɤ 2 – ȿmbrace-ɤɨɧɮɢɝɭɪɚɰɢɹ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɆR-ɩɨɡɢɰɢɣ 

ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ 

Ʉɚɤ�ɭɤɚɡɵɜɚɥɨɫɶ�ɪɚɧɟɟ, ɚɧɚɥɨɝɢɱɧɚɹ�ɤɨɥɥɢɡɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɢ�ɞɥɹ�ɦɨɦɟɧ-
ɬɨɜ� ɡɚɜɟɪɲɟɧɢɹ� ɤɥɸɱɟɜɵɯ�ɨɩɟɪɚɰɢɣ. Ɋɚɡɛɪɨɫ�ǻtFIX(i)�ɦɨɠɟɬ� ɛɵɬɶ� ɨɬ�ǻtFIX(i)

í 
ɞɨ�ǻtFIX(i)

+. Ɍɚɤɠɟ�ɜ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ǻtFIX(i)
í���ǻtFIX(i)

+. ɗɬɨɬ�ɞɢɫɫɨɧɚɧɫ�ɨɬɤɥɨɧɟ-
ɧɢɣ�ɧɚɡɵɜɚɟɬɫɹ ɦɨɞɟɥɶɧɵɦ�ɲɢɮɬɢɧɝɨɦ�ɜɬɨɪɨɝɨ�ɪɨɞɚ. ɉɪɢɱɢɧɵ�ɜɨɡɧɢɤɧɨ-
ɜɟɧɢɹ�ɦɨɞɟɥɶɧɨɝɨ�ɲɢɮɬɢɧɝɚ�ɜ�ɞɚɧɧɨɣ�ɫɬɚɬɶɟ�ɧɟ�ɢɫɫɥɟɞɭɸɬɫɹ. 

ɉɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɩɪɨɰɟɫɫɨɜ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɫɬɶ� ɲɢɮɬɢɧɝɚ� ɩɨɫɪɟɞɫɬɜɨɦ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɩɪɟ-
ɞɟɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ lim(ǻtFIX(i)

í), lim(ǻtFIX(i)
+), lim(ǻfií), lim(ǻfi+). ȼ� ɩɪɨɰɟɫɫɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɨɠɢɞɚɟɬɫɹ� ɜɡɚɢɦɧɨɟ� ɜɥɢɹɧɢɟ�ɲɢɮɬɢɧɝɚ 1-ɝɨ� ɢ 2-ɝɨ� ɪɨɞɨɜ, 
ɤɨɬɨɪɵɟ  ɦɨɝɭɬ�ɛɵɬɶ�ɫɜɹɡɚɧɵ�ɩɪɢɱɢɧɧɨ�ɫɥɟɞɫɬɜɟɧɧɨɣ�ɫɜɹɡɶɸ�ɦɟɠɞɭ�ɫɨɛɨɣ 
�ɬɚɛɥɢɰɚ 1).  
Ɍɚɛɥɢɰɚ 1 – Ɉɬɤɥɨɧɟɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɦɨɞɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ 

ɨɬɧɨɫɢɬɟɥɶɧɨ�ɛɚɡɨɜɵɯ�ɩɨɡɢɰɢɣ�ɩɪɨɬɨɬɢɩɨɜ 
ɇɨɦɟɪ 
ɩɨɡɢɰɢɢ ȼɥɢɹɸɳɢɣ�ɩɪɢɡɧɚɤ Ɋɟɡɭɥɶɬɚɬ 

ɜɥɢɹɧɢɹ ȼɟɪɢɮɢɤɚɰɢɹ�ɦɨɞɟɥɢ 

1 ǻtFIX(i)
í < lim(ǻtFIX(i)

í)  fiMOD�ȟɆɈD Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ 
2 ǻtFIX(i)

í�� lim(ǻtFIX(i)
í)  Ɇɨɞɟɥɶ�ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ 

3 ǻtFIX(i)
+ < lim(ǻtFIX(i)

+)  fiMOD�ȟɆɈD Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ 
4 ǻtFIX(i)

+�� lim(ǻtFIX(i)
+)  Ɇɨɞɟɥɶ�ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ 

5 ǻfií < lim(ǻfi í) fiMOD�ȟɆɈD Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ 
6 ǻfií�� lim(ǻfi í)  Ɇɨɞɟɥɶ�ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ 
7 ǻfi+ < lim(ǻfi +) fiMOD �ȟɆɈD Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ 
8 ǻfi+�� lim(ǻfi +)  Ɇɨɞɟɥɶ�ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ 
9 ǻtFIX(i)

í => ǻfi í < lim(ǻfi í) fiMOD�ȟɆɈD Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ 
10 ǻtFIX(i)

í => ǻfi í � lim(ǻfi í)  Ɇɨɞɟɥɶ�ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ 
11 ǻtFIX(i)

í => ǻfi +  ɇɟɨɩɪɟɞɟɥɟɧɧɚ 
12 ǻtFIX(i)

+ => ǻfi + < lim(ǻfi +) fiMOD�ȟɆɈD Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ 
13 ǻtFIX(i)

+ => ǻfi + � lim(ǻfi +)  Ɇɨɞɟɥɶ�ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ 
14 ǻtFIX(i)

+=> ǻfi í  ɇɟɨɩɪɟɞɟɥɟɧɧɚ 
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Ʉɥɸɱɟɜɵɟ�ɫɨɫɬɨɹɧɢɹ�ɦɨɞɟɥɶɧɵɯ�ɢ�ɪɟɚɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ� ɨɩɪɟɞɟɥɹɸɬɫɹ�ɧɚ 
ɦɨɦɟɧɬ� ɡɚɜɟɪɲɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɨɩɟɪɚɰɢɣ t(Oi). ɉɪɢ� ɷɬɨɦ� ɛɚɡɨɜɵɦɢ 
ɨɪɢɟɧɬɢɪɚɦɢ�ɜɫɟɝɞɚ�ɹɜɥɹɸɬɫɹ�ɩɨɡɢɰɢɢ�ɨɛɴɟɤɬɨɜ�ɪɟɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ tREAL(Oi). 
Ɍɨɝɞɚ 

ǻtFIX(i) = tREAL(Oi) í tɆɈD(Oi), 
ǻtFIX(i) = ǻtFIX(i)

í, ɟɫɥɢ tREAL(Oi) > tɆɈD(Oi), 
ǻtFIX(i) = ǻtFIX(i)

+, ɟɫɥɢ tREAL(Oi) < tɆɈD(Oi). 
�ɉɪɢ�ɷɬɨɦ�ɞɨɥɠɧɵ�ɫɨɛɥɸɞɚɬɶɫɹ�ɭɫɥɨɜɢɹ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ�ɲɢɮɬɢɧɝɚ: 

ǻtFIX(i)
í
 < lim(ǻtFIX(i)

í), ǻtFIX(i)
+
 < lim(ǻtFIX(i)

+). 
Ɇɧɨɝɨɤɪɚɬɧɨɟ�ɩɨɜɬɨɪɟɧɢɟ�ɨɞɧɨɝɨ�ɢ�ɬɨɝɨ�ɠɟ�ɦɨɞɟɥɶɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɫ 

ɜɜɟɞɟɧɢɟɦ� ɩɟɪɟɦɟɧɧɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ, ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ� ɧɟɭɱɬɟɧɧɵɟ 
ɜɥɢɹɧɢɹ� ɩɪɨɱɢɯ� ɮɚɤɬɨɪɨɜ, ɩɨɡɜɨɥɢɬ� ɩɨɥɭɱɢɬɶ� ɪɟɲɟɧɢɹ� ɜ� ɝɪɚɧɢɰɚɯ� ɡɨɧɵ 
ȟɆɈD (ɫɦ. ɪɢɫɭɧɨɤ 2). 

Ʉ�ɫɨɠɚɥɟɧɢɸ,  ɬɚɤɨɣ�ɦɨɞɟɥɶɧɵɣ�ɷɤɫɩɟɪɢɦɟɧɬ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɨɜɟɞɟɧ�ɞɥɹ 
ɭɫɥɨɜɢɣ� ɢɦɟɸɳɟɝɨɫɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɩɨ�ɪɟɚɥɶɧɨɣ�ɫɬɚɧɰɢɢ, ɤɨ-
ɬɨɪɵɣ�ɨɝɪɚɧɢɱɟɧ�ɧɟɤɨɬɨɪɵɦ�ɨɬɪɟɡɤɨɦ�ɜɪɟɦɟɧɢ [t0, tk]. ɉɪɢ�ɷɬɨɦ�ɦɨɞɟɥɶ�ɫɩɨ-
ɫɨɛɧɚ� ɪɚɛɨɬɚɬɶ� ɡɚ� ɩɪɟɞɟɥɚɦɢ� ɞɨɫɬɢɝɧɭɬɨɝɨ� ɜɪɟɦɟɧɢ tk, ɞɚɥɟɟ� ɤɨɬɨɪɨɝɨ� ɧɟɬ 
ɫɪɚɜɧɢɬɟɥɶɧɨɣ�ɛɚɡɵ�ɪɟɚɥɶɧɨɝɨ�ɨɩɵɬɚ.  

Ȼɨɥɟɟ�ɬɨɝɨ, ɭɫɥɨɜɢɹ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɦɨɝɭɬ�ɢɡɦɟ-
ɧɢɬɶɫɹ (ɧɚɩɪɢɦɟɪ, ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɨɫɬɭɩɚɸɳɟɝɨ� ɧɚ� ɫɬɚɧɰɢɸ� ɜɚɝɨɧɨɩɨɬɨɤɚ 
ɭɜɟɥɢɱɢɬɫɹ� ɞɨɥɹ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɜɚɝɨɧɨɜ� ɭɜɟɥɢɱɟɧɧɨɣ� ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, 
ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɜɨɡɪɚɫɬɚɧɢɸ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɜɟɪɯɧɟɟ�ɢ�ɧɢɠɧɟɟ�ɫɬɪɨɟɧɢɹ�ɩɭɬɢ�ɫ 
ɢɡɦɟɧɟɧɢɟɦ�ɜɥɢɹɧɢɹ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɧɚ�ɨɛɴɟɤɬɵ�ɞɜɢɠɟɧɢɹ). ɋ�ɞɨɫɬɚɬɨɱ-
ɧɨɣ�ɭɜɟɪɟɧɧɨɫɬɶɸ�ɦɨɠɧɨ�ɫɤɚɡɚɬɶ, ɱɬɨ�ɦɨɞɟɥɶ�ɛɭɞɟɬ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ�ɜ�ɧɨ-
ɜɵɯ�ɭɫɥɨɜɢɹɯ, ɢ�ɧɚ�ɷɤɪɚɧɟ�ɞɢɫɩɥɟɹ�ɛɭɞɭɬ�ɮɨɪɦɢɪɨɜɚɬɶɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɜɢɡɭɚɥɶɧɵɟ�ɨɛɪɚɡɵ�ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ�ɩɨ�ɫɬɚɧɰɢɨɧɧɵɦ�ɩɭɬɹɦ�ɜɚɝɨɧɨɜ�ɢ�ɥɨ-
ɤɨɦɨɬɢɜɨɜ, ɧɨ�ɨɰɟɧɤɚ�ɤɨɪɪɟɤɬɧɨɫɬɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɫɱɺɬɨɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɜɥɢɹɧɢɣ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɭɬɶ�ɢ�ɜɚɝɨɧɵ�ɧɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɚ�ɢɡ-
ɡɚ� ɨɬɫɭɬɫɬɜɢɹ� ɨɰɟɧɨɱɧɵɯ� ɞɚɧɧɵɯ� ɞɥɹ� ɪɟɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ, ɩɪɨɜɟɞɟɧɧɵɯ� ɜ 
ɪɚɦɤɚɯ�ɦɨɞɟɥɢ.  

ɋ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ, ɜɵɩɨɥɧɟɧɢɟ� ɬɚɤɨɝɨ� ɧɚɬɭɪɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɩɨɡɜɨ-
ɥɢɥɨ�ɛɵ�ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɛɨɬɵ�ɬɨɥɶɤɨ�ɤɨɧɤɪɟɬɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ 
ɞɚɧɧɨɣ�ɦɨɞɟɥɢ. Ⱦɚɠɟ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�ɢɡɦɟɧɟɧɢɟ�ɢɫɯɨɞɧɵɯ�ɭɫɥɨɜɢɣ�ɩɨɬɪɟ-
ɛɭɟɬ�ɧɨɜɨɣ�ɩɨɞɝɨɬɨɜɤɢ�ɪɟɚɥɶɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɞɥɹ�ɜɟɪɢɮɢɤɚɰɢɢ�ɪɟɡɭɥɶɬɚ-
ɬɨɜ� ɦɨɞɟɥɢ. ɂ� ɱɟɦ� ɛɨɥɶɲɟ� ɢɡɦɟɧɟɧɢɣ� ɭɫɥɨɜɢɣ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɦɨɞɟɥɢ, ɬɟɦ 
ɫɥɨɠɧɟɟ�ɩɨɞɝɨɬɚɜɥɢɜɚɬɶ� ɢ�ɩɪɨɜɨɞɢɬɶ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɚɞɟɤɜɚɬɧɵɣ�ɧɚɬɭɪ-
ɧɵɣ�ɬɟɫɬ.  

Ɇɨɠɧɨ�ɩɨɩɵɬɚɬɶɫɹ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɨɛɪɚɬɧɭɸ�ɫɯɟɦɭ� ɫɜɹɡɢ «ɦɨɞɟɥɶ�í� ɪɟ-
ɚɥɶɧɨɫɬɶ»: ɫɧɚɱɚɥɚ�ɩɨɞɝɨɬɨɜɢɬɶ�ɢ�ɩɪɨɜɟɫɬɢ�ɞɟɬɚɥɶɧɨ�ɡɚɩɪɨɬɨɤɨɥɢɪɨɜɚɧɧɭɸ 
ɩɪɨɰɟɞɭɪɭ�ɨɩɟɪɚɰɢɣ�ɩɪɢɟɦɚ�ɢ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɟɡɞɚ�ɧɚ�ɫɬɚɧɰɢɢ�ɫ�ɫɭɳɟ-
ɫɬɜɭɸɳɢɦɢ� ɭɫɥɨɜɢɹɦɢ, ɩɨɬɨɦ� ɫɤɪɭɩɭɥɟɡɧɨ� ɩɨɜɬɨɪɢɬɶ� ɷɬɢ� ɨɩɟɪɚɰɢɢ� ɜ� ɦɨ-
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ɞɟɥɢ, ɩɪɨɜɨɞɹ�ɢɯ�ɜ�ɩɨɥɧɨɦ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɨɛɨɡɧɚɱɟɧɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ, ɢ�ɩɨ 
ɞɨɫɬɢɝɧɭɬɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɩɪɨɜɟɫɬɢ� ɫɪɚɜɧɟɧɢɟ� ɫɨɫɬɨɹɧɢɣ� ɧɚɬɭɪɧɵɯ� ɢ� ɦɨ-
ɞɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɧɟɨɛɯɨɞɢɦɨɣ� ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ� ɦɨɞɟɥɢ� ɫ 
ɰɟɥɶɸ� ɞɨɫɬɢɠɟɧɢɹ� ɬɪɟɛɭɟɦɨɝɨ� ɭɪɨɜɧɹ� ɫɨɜɩɚɞɟɧɢɹ� ɫɨɩɨɫɬɚɜɥɹɟɦɵɯ� ɡɧɚɱɟ-
ɧɢɣ�ɩɨɤɚɡɚɬɟɥɟɣ.  

Ʉɨɪɪɟɤɬɢɪɨɜɤɚ� ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ� ɡɧɚɱɟɧɢɣ� ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸ-
ɳɢɯ�ɫɨɫɬɨɹɧɢɟ�ɨɛɴɟɤɬɨɜ�ɦɨɞɟɥɢ, ɞɨɥɠɧɚ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɧɟɤɨɬɨ-
ɪɨɣ�ɨɩɟɪɚɰɢɟɣ, ɜɵɪɚɜɧɢɜɚɸɳɟɣ�ɜɟɥɢɱɢɧɵ�ɦɨɞɟɥɶɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ pi

ɆɈD�ɞɨ 
ɭɪɨɜɧɹ�ɧɟɨɛɯɨɞɢɦɵɯ�ɧɨɪɦɢɪɨɜɚɧɧɵɯ pi

REAL, ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɧɚɬɭɪɧɵɦ� ɷɤɫ-
ɩɟɪɢɦɟɧɬɨɦ. ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɪɟɲɢɬɶ� ɡɚɞɚɱɭ� ɞɨɫɬɢɠɟɧɢɹ� ɢɦɛɪɟɣɫɢɧɝɚ� ɜ 
ɡɨɧɟ�ɞɨɩɭɫɬɢɦɨɝɨ�ɨɬɤɥɨɧɟɧɢɹ�ɦɨɞɟɥɶɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɜ�ȟɆɈD�ɫ�ɪɟɚɥɢɡɚɰɢɟɣ 
ɨɫɧɨɜɧɵɯ�ɜɚɪɢɚɧɬɨɜ 1, 3, 5, 7, 9, 12 ɬɚɛɥɢɰɵ 1. ȿɫɥɢ�ɩɨɫɪɟɞɫɬɜɨɦ�ɦɨɞɟɥɶɧɵɯ 
ɢɬɟɪɚɰɢɣ�ɞɨɫɬɢɝɚɟɬɫɹ embrace-ɤɨɧɮɢɝɭɪɚɰɢɹ, ɬɨ�ɪɚɛɨɬɚ�ɞɚɧɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ 
ɦɨɞɟɥɢ�ɩɪɨɞɨɥɠɚɟɬɫɹ�ɡɚ�ɩɪɟɞɟɥɚɦɢ�ɜɪɟɦɟɧɧɨɣ�ɲɤɚɥɵ [t0, tk] ɞɨ�ɫɥɟɞɭɸɳɟɝɨ 
ɨɬɫɱɺɬɚ�ɬɚɣɦɟɪɚ ts > tk, ɝɞɟ (ts�í tk) § (tk�í t0).  

ɉɨɥɭɱɟɧɧɵɣ� ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɵɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ [tk, ts] ɪɚɛɨɬɵ�ɦɨɞɟɥɢ 
ɚɧɚɥɢɡɢɪɭɟɬɫɹ� ɩɨ�ɞɨɫɬɢɝɧɭɬɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɢ�ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ� ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɣ� ɧɚɬɭɪɧɵɣ� ɷɤɫɩɟɪɢɦɟɧɬ, ɩɨɜɬɨɪɹɸɳɢɣ� ɜɫɟ� ɭɫɥɨɜɢɹ� ɩɪɨɜɟɞɟɧɧɨɣ 
ɦɨɞɟɥɶɧɨɣ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ɉɪɢ� ɩɨɞɬɜɟɪɠɞɟɧɢɢ� ɫɯɨɞɢɦɨɫɬɢ� ɪɟɡɭɥɶɬɚɬɨɜ 
ɦɨɞɟɥɶ�ɫɱɢɬɚɟɬɫɹ�ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɨɣ. ȼɨɡɦɨɠɧɨ, ɞɨɫɬɚɬɨɱɧɨ�ɛɭɞɟɬ�ɨɩɪɟɞɟ-
ɥɢɬɶ� ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ�ɢɦɛɪɟɣɫɢɧɝɚ kemb� ɢ� ɩɪɢɦɟɧɹɬɶ� ɟɝɨ� ɧɚ�ɩɨɫɥɟ-
ɞɭɸɳɢɯ�ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɵɯ�ɩɟɪɢɨɞɚɯ [tk, ts], [ts, tp], … .  Ɉɞɧɚɤɨ�ɫɭɳɟɫɬɜɭɟɬ 
ɛɨɥɶɲɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ� ɨɛɴɟɤɬɢɜɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɧɟɤɨɬɨɪɨɣ� ɨɰɟɧɨɱɧɨɣ  ɮɭɧɤ-
ɰɢɢ� ɢɦɛɪɟɣɫɢɧɝɚ� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɨɣ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɢɥɢ� ɷɦɩɢɪɢɱɟɫɤɨɣ� ɡɚɜɢ-
ɫɢɦɨɫɬɹɦɢ�ɨɬ�ɰɟɥɨɝɨ�ɪɹɞɚ�ɩɚɪɚɦɟɬɪɨɜ.  

ɉɪɢɜɟɞɺɧɧɭɸ� ɩɪɨɰɟɞɭɪɭ� ɦɨɠɧɨ� ɪɟɚɥɢɡɨɜɚɬɶ� ɧɚ� ɤɨɧɤɪɟɬɧɨɦ� ɩɪɢɦɟɪɟ. 
ɉɭɫɬɶ� ɫɬɨɢɬ� ɡɚɞɚɱɚ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɩɚɪɤɚ� ɩɪɢɺɦɚ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ 
ɫɬɚɧɰɢɢ. ȼɵɞɟɥɹɟɦ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ� ɩɨ 
ɩɪɢɺɦɭ�ɢ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɸ�ɩɨɟɡɞɨɜ�ɫ�ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ�ɩɨɡɢɰɢɹɦɢ�ɤɥɸɱɟ-
ɜɵɯ� ɫɨɫɬɨɹɧɢɣ� ɨɛɴɟɤɬɨɜ� ɢɡ� ɭɤɚɡɚɧɧɨɝɨ�ɜɵɲɟ�ɩɟɪɟɱɧɹ�Ɉ1íɈ11. Ⱦɥɹ�ɦɧɨɠɟ-
ɫɬɜɚ� ɫɬɚɧɰɢɨɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɩɚɪɤɨɜɨɝɨ� ɩɭɬɢ� ɞɚɧɧɨɣ� ɫɬɚɧɰɢɢ, ɪɚɡɥɨɠɟɧɢɹ 
ɩɪɢɛɵɜɚɸɳɢɯ�ɩɨɟɡɞɨɜ�ɫ�ɭɱɟɬɨɦ�ɜɫɟɯ�ɜɚɝɨɧɨɜ, ɢɯ�ɬɢɩɨɜ, ɦɨɞɟɥɟɣ, ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ, ɧɚɢɦɟɧɨɜɚɧɢɣ�ɝɪɭɡɨɜ�ɢ�ɢɯ�ɦɚɫɫɵ�ɜ�ɜɚɝɨɧɚɯ�ɮɨɪɦɢɪɭ-
ɟɬɫɹ� ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɚɹ� ɰɢɮɪɨɜɚɹ� ɫɴɺɦɤɚ� ɨɩɟɪɚɰɢɣ� Ɉ1íɈ11 ɫ� ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɫɨɫɬɨɹɧɢɣ�ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɧɚɬɭɪɧɨɦ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɨɛɴɟɤɬɨɜ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ 
ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɜɪɟɦɟɧɢ�ɜɵɩɨɥɧɟɧɢɹ�ɞɚɧɧɵɯ�ɨɩɟɪɚɰɢɣ.  

ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ� ɨɛɴɟɤɬɨɜ� ɢ� ɷɥɟɦɟɧɬɨɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�ɩɨɡɜɨɥɢɬ�ɩɨɥɭɱɢɬɶ�ɩɨɥɧɵɟ�ɢ�ɞɟɬɚɥɶ-
ɧɵɟ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɞɚɧɧɵɟ�ɨ�ɩɪɨɬɨɬɢɩɢɪɭɟɦɨɦ�ɨɛɪɚɡɟ, ɮɨɪɦɢɪɭɹ�ɰɢɮɪɨ-
ɜɭɸ� ɤɨɩɢɸ� ɮɢɡɢɱɟɫɤɨɣ� ɪɟɚɥɶɧɨɫɬɢ (ɐɄɎɊ). Ʉɨɧɬɪɨɥɶɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ 
ɐɄɎɊ�ɹɜɥɹɸɬɫɹ�ɡɧɚɱɟɧɢɹ REAL

iFIXt )( , ɩɨ�ɤɨɬɨɪɵɦ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɟɪɢɨɞ�ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ,  
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ɝɞɟ k – ɤɨɥɢɱɟɫɬɜɨ� ɤɥɸɱɟɜɵɯ� ɫɨɫɬɨɹɧɢɣ� ɨɛɴɟɤɬɨɜ (ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɩɪɢɦɟɪɚ k = 10 ɩɪɢ�ɧɚɱɚɥɶɧɨɦ�ɢɧɞɟɤɫɟ i = 0).  

Ⱦɥɹ� ɤɚɠɞɨɝɨ REAL
iFIXt )( ɨɩɪɟɞɟɥɹɸɬɫɹ� ɞɨɫɬɢɝɚɟɦɵɟ� ɫɨɫɬɨɹɧɢɹ� ɨɛɴɟɤɬɨɜ� ɜɢ-

ɞɟɨɫɤɚɧɧɢɧɝɚ, ɹɜɥɹɸɳɢɟɫɹ� ɨɪɢɟɧɬɢɪɚɦɢ� ɞɥɹ� ɩɨɫɥɟɞɭɸɳɟɣ� ɦɨɞɟɥɢ� ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ. 

Ɍɚɤ� ɤɚɤ� ɩɨɡɢɰɢɨɧɢɪɭɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ� ɮɢɡɢɱɟɫɤɢ� ɚɞɟɤɜɚɬɧɨɣ� ɢɧɮɨɪɦɚɰɢ-
ɨɧɧɨɣ�ɦɨɞɟɥɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɬɨ�ɡɧɚɱɢɦɵɦ�ɩɪɢɡɧɚɤɨɦ�ɨɛɴɟɤɬɨɜ 
ɩɪɢɧɢɦɚɟɬɫɹ� ɚɬɪɢɛɭɬ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ� ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ, ɢ 
ɫɭɳɟɫɬɜɟɧɧɵɦ� ɹɜɥɹɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɤɨɨɪɞɢɧɚɬ� ɨɛɴɟɤɬɨɜ� ɡɚ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ 

)( )()1(
REAL

iFIX
REAL

iFIX tt �� . Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜɚɝɨɧɵ�ɢ�ɥɨɤɨɦɨɬɢɜɵ�ɮɢɤɫɢɪɭɸɬɫɹ� ɤɨɧ-
ɤɪɟɬɧɵɦɢ�ɤɨɨɪɞɢɧɚɬɧɵɦɢ�ɩɨɡɢɰɢɹɦɢ�ɧɚ�ɩɭɬɹɯ�ɫɬɚɧɰɢɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɢɡɜɨ-
ɞɢɦɨɣ�ɪɚɛɨɬɵ�ɫɢɥ�ɬɹɝɢ�ɥɨɤɨɦɨɬɢɜɚ�ɢ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ. ɀɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɣ� ɩɭɬɶ, ɩɪɟɬɟɪɩɟɜɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� ɧɚɝɪɭɡɤɢ� ɨɬ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨ-
ɫɬɚɜɚ, ɬɚɤɠɟ�ɦɨɠɟɬ� ɢɡɦɟɧɢɬɶ� ɫɜɨɺ�ɩɨɥɨɠɟɧɢɟ� ɩɨ�ɩɪɢɱɢɧɟ�ɫɦɟɳɟɧɢɣ�ɩɭɬɢ� ɜ 
ɤɪɢɜɵɯ, ɪɚɫɫɬɪɨɣɫɬɜɚ�ɩɥɚɧɚ�ɤɪɢɜɵɯ�ɢɡ�ɡɚ�ɭɞɚɪɨɜ�ɫɬɵɤɚɯ, ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɞɟ-
ɮɨɪɦɚɰɢɣ�ɢ�ɞɪ. Ɂɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɟ� ɫɨɫɬɨɹɧɢɹ�ɜɫɟɯ� ɨɛɴɟɤɬɨɜ� ɫɬɚɧɰɢɢ� ɹɜ-
ɥɹɸɬɫɹ� ɤɨɧɬɪɨɥɶɧɵɦɢ� ɨɪɢɟɧɬɢɪɚɦɢ� ɞɥɹ�ɦɨɞɟɥɶɧɵɯ� ɚɧɚɥɨɝɨɜ. ȿɫɥɢ� ɤɨɨɪɞɢ-
ɧɚɬɵ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɩɨɜɬɨɪɹɬ�ɡɧɚɱɟɧɢɹ�ɫɜɨɢɯ�ɩɪɨɬɨɬɢɩɨɜ�ɜ�ɞɢɚ-
ɩɚɡɨɧɟ� ɞɨɩɭɫɬɢɦɵɯ� ɩɨɝɪɟɲɧɨɫɬɟɣ, ɬɨ� ɮɢɡɢɱɟɫɤɭɸ� ɦɨɞɟɥɶ� ɫɢɫɬɟɦɵ� ɦɨɠɧɨ 
ɩɪɢɡɧɚɬɶ�ɚɞɟɤɜɚɬɧɨɣ�ɪɟɚɥɶɧɨɫɬɢ.  

Ɉɞɧɚɤɨ, ɤɚɤ�ɭɠɟ�ɨɬɦɟɱɚɥɨɫɶ�ɜ�ɞɚɧɧɨɣ�ɫɬɚɬɶɟ, ɨɰɟɧɨɱɧɵɟ�ɡɧɚɱɟɧɢɹ�ɩɚɪɚ-
ɦɟɬɪɨɜ�ɦɨɞɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɢɯ�ɩɪɨɬɨɬɢɩɨɜ�ɛɭɞɭɬ�ɪɚɡɥɢɱɚɬɶɫɹ, ɢ�ɜ�ɧɟɤɨɬɨ-
ɪɵɯ� ɫɥɭɱɚɹɯ� ɧɚ� ɡɧɚɱɢɬɟɥɶɧɭɸ�ɜɟɥɢɱɢɧɭ. ȿɫɥɢ� ɭɪɚɜɧɢɜɚɸɳɢɦɢ�ɤɨɷɮɮɢɰɢ-
ɟɧɬɚɦɢ� ɜɵɜɨɞɢɬɶ� ɫɨɩɨɫɬɚɜɥɹɸɳɢɟ� ɮɚɡɨɜɵɟ� ɤɪɢɜɵɟ� ɩɨɞ� ɧɭɥɟɜɭɸ� ɧɟɜɹɡɤɭ 
ɡɧɚɱɟɧɢɣ, ɬɨ� ɤɚɠɞɚɹ� ɦɨɞɟɥɶɧɚɹ� ɢɬɟɪɚɰɢɹ� ɩɨɬɪɟɛɭɟɬ� ɩɪɨɜɟɞɟɧɢɹ� ɩɨɞɨɛɧɨɣ 
ɩɪɨɰɟɞɭɪɵ�ɫ�ɩɨɫɬɨɹɧɧɨ�ɪɚɡɥɢɱɚɸɳɢɦɢɫɹ�ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. ɉɨɷɬɨɦɭ�ɧɟɨɛ-
ɯɨɞɢɦɨ�ɨɩɪɟɞɟɥɹɬɶ�ɞɨɩɭɫɬɢɦɭɸ�ɡɨɧɭ�ɲɢɮɬɢɧɝɚ�ȟɆɈD (ɫɦ. ɪɢɫɭɧɨɤ 2) ɫ�ɩɚɪɚ-
ɦɟɬɪɚɦɢ lim(ǻtFIX(i)

í(+)) ɢ lim(ǻfií(+)). Ɍɚɤ, ɞɥɹ�ɭɤɚɡɚɧɧɨɝɨ�ɩɪɢɦɟɪɚ�ɫ 11 ɨɩɟ-
ɪɚɰɢɹɦɢ�ɩɨɬɪɟɛɭɟɬɫɹ� ɨɩɪɟɞɟɥɢɬɶ 22 ɡɧɚɱɟɧɢɹ� ɩɪɟɞɟɥɶɧɵɯ�ɨɬɤɥɨɧɟɧɢɣ�ɦɨ-
ɞɟɥɶɧɵɯ� ɜɚɝɨɧɨɜ� ɨɬ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɩɨɡɢɰɢɣ� ɩɨɥɨɠɟɧɢɹ� ɩɪɨɬɨɬɢɩɨɜ. 
ɇɚɩɪɢɦɟɪ, ɜɟɥɢɱɢɧɵ lim(ǻtFIX(i)

+)  =  3  ɫɟɤ�ɢ lim(ǻf +) = 2 ɦ�ɭɫɬɚɧɚɜɥɢɜɚɸɬ, 
ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɜɪɟɦɹ�ɩɪɢɺɦɚ�ɦɨɞɟɥɶɧɨɝɨ�ɩɨɟɡɞɚ�ɧɚ�ɫɬɚɧɰɢɸ (ɨɩɟɪɚɰɢɹ 
Ɉ2) ɦɨɠɟɬ�ɨɩɟɪɟɠɚɬɶ�ɫɨɩɨɫɬɚɜɢɦɨɟ�ɜɪɟɦɹ�ɩɨ�ɷɤɫɩɟɪɢɦɟɧɬɭ�ɧɟ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ 
3 ɫɟɤɭɧɞɵ, ɚ�ɩɨɥɨɠɟɧɢɟ�ɦɨɞɟɥɶɧɨɝɨ�ɩɨɟɡɞɚ�ɧɚ�ɩɭɬɢ� ɩɚɪɤɚ�ɩɪɢɺɦɚ�ɨɬɥɢɱɚ-
ɟɬɫɹ�ɧɟ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ 2  ɦ�ɞɚɥɟɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɷɬɚɥɨɧɧɵɦ.  ȼɚɠɧɨ�ɬɨ,  ɱɬɨ 
ɚɩɪɢɨɪɢ�ɧɟɥɶɡɹ�ɞɥɹ�ɦɨɞɟɥɢ�ɡɚɞɚɜɚɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɜɪɟɦɟɧɚ�ɢ�ɦɟɫɬɚ�ɭɫ-
ɬɚɧɨɜɤɢ� ɜɚɝɨɧɨɜ. ɗɬɢ� ɩɚɪɚɦɟɬɪɵ� ɞɨɥɠɧɵ� ɜɵɱɢɫɥɹɬɶɫɹ� ɢɫɯɨɞɹ� ɢɡ� ɮɢɡɢɤɢ 
ɩɪɨɰɟɫɫɚ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�ɩɨɟɡɞɚ, ɨɛɥɚɞɚɸɳɢɯ�ɡɚɞɚɧɧɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦɢ, ɢ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ�ɧɚ�ɧɢɯ�ɪɚɡɥɢɱɧɵɯ�ɭɫɥɨɜɢɣ�ɢ�ɮɚɤɬɨɪɨɜ.  
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ȼɪɟɦɟɧɚ� ɡɚɜɟɪɲɟɧɢɹ� ɛɚɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɹɜɥɹɸɬɫɹ� ɨɰɟɧɨɱɧɵɦɢ� ɩɨɡɢ-
ɰɢɹɦɢ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɦɨɞɟɥɶɧɵɯ�ɢ�ɪɟɚɥɶɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ. ɂɦɟɧɧɨ�ɜ 
ɷɬɢɯ� ɬɨɱɤɚɯ�ɦɨɞɟɥɶɧɵɣ� ɩɪɨɰɟɫɫ�ɧɚɤɥɚɞɵɜɚɟɬɫɹ�ɧɚ�ɲɚɛɥɨɧ�ɩɪɨɬɨɬɢɩɚ, ɫɨɡ-
ɞɚɜɚɹ ɫɪɟɞɭ� ɤɨɝɟɪɟɧɬɧɨɝɨ�ɫɪɚɜɧɟɧɢɹ� ɡɧɚɱɟɧɢɣ�ɩɚɪɚɦɟɬɪɨɜ. Ɉɫɧɨɜɧɵɦɢ� ɫɨ-
ɩɨɫɬɚɜɥɹɸɳɢɦɢ�ɜɟɥɢɱɢɧɚɦɢ�ɹɜɥɹɸɬɫɹ�ɞɥɢɬɟɥɶɧɨɫɬɢ tFIX(i) ɨɩɟɪɚɰɢɣ Ɉi�ɢ�ɩɨ-
ɥɨɠɟɧɢɹ fij j�ɝɨ� ɜɚɝɨɧɚ� ɩɨɟɡɞɚ� ɧɚ� ɫɬɚɧɰɢɨɧɧɨɦ� ɩɭɬɢ. ɉɨɫɥɟɞɧɢɣ� ɩɚɪɚɦɟɬɪ 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɪɚɫɫɬɨɹɧɢɟɦ�ɨɬ�ɧɟɤɨɬɨɪɨɣ�ɩɪɢɜɹɡɨɱɧɨɣ�ɬɨɱɤɢ (fasten punkt) ɞɨ 
ɞɨɫɬɢɝɚɟɦɨɣ�ɧɚ�ɦɨɦɟɧɬ�ɡɚɜɟɪɲɟɧɢɹ�ɨɩɟɪɚɰɢɢ�Ɉi. Fasten punkt (f-punkt)�ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ�ɞɥɹ� ɤɚɠɞɨɝɨ� ɫɬɚɧɰɢɨɧɧɨɝɨ�ɩɭɬɢ (ɧɚɩɪɢɦɟɪ, ɫɨɜɩɚɞɚɟɬ� ɫ�ɩɨɥɨ-
ɠɟɧɢɟɦ�ɩɪɟɞɟɥɶɧɨɝɨ�ɫɬɨɥɛɢɤɚ, ɮɢɤɫɢɪɭɸɳɟɝɨ�ɧɚɱɚɥɨ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɵ�ɞɚɧ-
ɧɨɝɨ�ɩɭɬɢ).  

ɉɨɫɬɨɹɧɧɨɟ�ɨɬɫɥɟɠɢɜɚɧɢɟ�ɦɨɞɟɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɪɟɝɭɥɹɪɧɨɟ�ɫɪɚɜɧɟɧɢɟ 
ɫ� ɷɬɚɥɨɧɨɦ� ɬɪɟɛɭɸɬ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɫɭɳɟɫɬ-
ɜɟɧɧɨ� ɭɫɥɨɠɧɹɸɬ� ɨɛɳɢɣ� ɚɥɝɨɪɢɬɦ� ɪɟɚɥɢɡɚɰɢɢ� ɞɢɧɚɦɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ. ɉɨ-
ɷɬɨɦɭ�ɩɟɪɟɯɨɞ�ɤ�ɞɢɫɤɪɟɬɧɨɣ�ɫɯɟɦɟ�ɚɧɚɥɢɡɚ�ɫ�ɩɪɨɜɟɪɤɨɣ�ɫɯɨɞɢɦɨɫɬɢ�ɪɟɡɭɥɶ-
ɬɚɬɨɜ�ɪɚɛɨɬɵ�ɢɦɢɬɢɪɭɸɳɢɣ�ɫɪɟɞɵ�ɩɨ�ɮɢɤɫɢɪɨɜɚɧɧɵɦ�ɬɨɱɤɚɦ�ɩɨɡɜɨɥɢɬ�ɩɨ-
ɥɭɱɢɬɶ�ɷɮɮɟɤɬɢɜɧɵɣ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ�ɩɪɨɞɭɤɬ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɮɢɡɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ. Ɉɛ-
ɳɚɹ�ɫɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɤɨɝɟɪɟɧɬɧɨɫɬɶ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ�ɜɵɪɚɠɚɟɬɫɹ�ɜ�ɭɡ-
ɤɢɯ� ɞɢɚɩɚɡɨɧɚɯ� ɞɨɩɭɫɬɢɦɨɝɨ� ɪɚɡɛɪɨɫɚ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢɡɦɟɪɟɧɢɣ� ɫɨɫɬɨɹ-
ɧɢɹ�ɦɨɞɟɥɶɧɨɝɨ�ɜɚɝɨɧɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɷɬɚɥɨɧɧɵɦ�ɡɚ�ɤɨɧɤɪɟɬɧɨɟ�ɜɪɟɦɹ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɦ�ɭɫɥɨɜɢɟɦ�ɜɟɪɢɮɢɤɚɰɢɢ�ɦɨɞɟɥɢ�ɹɜɥɹɟɬɫɹ�ɤɨɝɟ-
ɪɟɧɬɧɨɫɬɶ� ɪɟɩɪɨɞɭɰɢɪɨɜɚɧɧɵɯ� ɢ� ɪɟɩɪɨɞɭɰɢɪɭɟɦɵɯ� ɩɪɨɰɟɫɫɨɜ, ɨɛɟɫɩɟɱɢ-
ɜɚɸɳɚɹ ɷɤɜɢɮɢɧɚɥɶɧɨɫɬɶ�ɢɫɯɨɞɨɜ�ɦɨɞɟɥɢ�ɢ�ɪɟɚɥɶɧɨɫɬɢ. ɉɨɞɛɨɪ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɣ� ɨɛɭɱɚɸɳɟɣ� ɜɵɛɨɪɤɢ� ɪɟɚɥɶɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɧɚ� ɛɚɡɟ� ɧɟɤɨɬɨɪɨɣ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɩɨɡɜɨɥɹɟɬ� ɧɚɫɬɪɨɢɬɶ� ɦɨɞɟɥɶɧɭɸ� ɪɟɚɥɢɡɚɰɢɸ, 
ɨɛɟɫɩɟɱɢɜɚɹ� ɚɞɟɤɜɚɬɧɨɟ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ� ɫɨɫɬɨɹɧɢɣ� ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ.  

ɋɥɨɠɧɨɫɬɶ�ɮɢɡɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɦɧɨɝɨɝɪɚɧɧɨɫɬɶ�ɮɚɤɬɨɪɧɨɝɨ�ɜɥɢɹɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɧɟ� ɩɨɡɜɨɥɹɸɬ� ɮɨɪɦɢɪɨɜɚɬɶ� ɭɫɬɨɣɱɢɜɵɟ� ɤɨɝɟɪɟɧɬɧɵɟ 
ɫɯɟɦɵ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ 
ɬɨɥɶɤɨ�ɩɨ�ɨɫɧɨɜɧɵɦ MR-ɩɨɡɢɰɢɹɦ�ɬɢɩɨɜɨɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɪɚ-
ɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ. ɉɪɢ�ɞɪɭɝɢɯ�ɭɫɥɨɜɢɹɯ�ɦɨɞɟɥɶ�ɧɟ�ɩɨɥɭɱɚɟɬ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɩɨɞɬɜɟɪɠɞɟɧɢɹ, ɢ�ɟɺ�ɞɨɫɬɨɜɟɪɧɨɫɬɶ�ɨɰɟɧɢɜɚɟɬɫɹ�ɩɨ�ɪɹɞɭ�ɤɨɫ-
ɜɟɧɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɷɤɫɩɟɪɬɧɨɝɨ�ɢ�ɞɪɭɝɨɝɨ�ɯɚɪɚɤɬɟɪɚ.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɞɢɧɚɦɢɱɟɫɤɢɟ� ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ� ɧɟ� ɢɦɟɸɬ� ɨɬɪɚɠɟɧɢɹ� ɜ 
ɪɟɚɥɶɧɨɦ�ɨɛɪɚɡɟ, ɮɨɪɦɢɪɭɸɬ ɩɚɥɥɢɚɬɢɜɧɭɸ�ɪɟɩɥɢɤɚɰɢɸ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
ȿɫɥɢ� ɜ� ɤɨɝɟɪɟɧɬɧɵɯ� ɦɨɞɟɥɹɯ� ɨɛɹɡɚɬɟɥɶɧɨ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɞɜɟ� ɫɨɩɨɫɬɚɜɥɹɟ-
ɦɵɯ�ɫɬɪɭɤɬɭɪɵ: ɪɟɩɥɢɤɚɧɬ (ɢɫɯɨɞɧɚɹ�ɪɟɚɥɶɧɚɹ�ɫɢɫɬɟɦɚ) ɢ ɪɟɩɥɢɤɚɬ (ɩɨɪɨ-
ɠɞɺɧɧɚɹ�ɦɨɞɟɥɶɧɚɹ� ɫɢɫɬɟɦɚ), ɬɨ�ɧɟɤɨɝɟɪɟɧɬɧɵɟ�ɦɨɞɟɥɢ�ɦɨɧɨɩɨɥɹɪɧɵ�ɢ�ɧɟ 
ɢɦɟɸɬ�ɫɜɹɡɢ�ɫɨ�ɫɜɨɢɦ�ɮɢɡɢɱɟɫɤɢɦ�ɩɪɨɬɨɬɢɩɨɦ.  ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɧɟɥɶɡɹ�ɞɚɠɟ 
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ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ�ɚɧɚɥɨɝ�ɦɨɞɟɥɶɧɨɝɨ�ɦɨɧɨɩɨɥɹɪɧɨɝɨ� ɨɛɪɚɡɚ�ɫɭɳɟɫɬɜɭɟɬ, ɬɚɤ 
ɤɚɤ� ɧɟɢɡɜɟɫɬɧɨ, ɧɚɫɤɨɥɶɤɨ� ɤɨɪɪɟɤɬɧɨ� ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ� ɮɢɡɢɱɟɫɤɚɹ� ɪɟɚɥɶ-
ɧɨɫɬɶ�ɜ�ɧɟɤɨɝɟɪɟɧɬɧɨɣ�ɦɨɞɟɥɢ. ɇɚɥɢɱɢɟ�ɪɟɩɥɢɤɚɬɚ�ɜ�ɨɬɪɵɜɟ�ɨɬ�ɫɜɹɡɭɸɳɟɝɨ 
ɫ�ɪɟɚɥɶɧɨɫɬɶɸ�ɪɟɩɥɢɤɚɧɬɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɧɟɫɢɦɦɟɬɪɢɱɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ�ɬɪɭɞɧɨ�ɜɟɪɢɮɢɰɢɪɭɟɦɨɣ�ɦɨɞɟɥɢ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɥɟɞɭɟɬ� ɨɬ-
ɦɟɬɢɬɶ, ɱɬɨ�ɛɨɥɶɲɢɧɫɬɜɨ�ɮɨɪɦɢɪɭɟɦɵɯ�ɦɨɞɟɥɟɣ�ɛɭɞɟɬ�ɩɪɟɞɫɬɚɜɥɹɬɶ�ɫɨɛɨɣ 
ɧɟɩɨɥɧɭɸ, ɩɚɥɥɢɚɬɢɜɧɭɸ� ɪɟɩɥɢɤɚɰɢɸ� ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɭ� ɤɨɬɨɪɨɣ� ɞɨɫɬɨ-
ɜɟɪɧɨɫɬɶ� ɮɢɡɢɱɟɫɤɨɝɨ� ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ� ɞɨɥɠɧɚ� ɩɨɞɬɜɟɪɠɞɚɬɶɫɹ� ɨɩɨɫɪɟɞɨ-
ɜɚɧɧɵɦɢ  ɫɩɨɫɨɛɚɦɢ. Ʉɨɝɟɪɟɧɬɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɮɨɪɦɢɪɭɟɬ� ɦɧɨɠɟɫɬɜɨ 
ɪɟɩɥɢɤɚɰɢɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ� ɭɫɥɨɜɢɸ� ɞɨɩɭɫɬɢɦɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ� ɪɚɡɥɢɱ-
ɧɵɯ�ɦɨɞɟɥɶɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ�ɨɬ�ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ�ɲɚɛɥɨɧɚ. Ɍɚɤɢɦ�ɨɛ-
ɪɚɡɨɦ, ɩɪɨɬɨɬɢɩɧɨɦɭ�ɪɟɩɥɢɤɚɧɬɭ�ɬɨɠɞɟɫɬɜɟɧɧɵ�ɧɟɫɤɨɥɶɤɨ�ɦɨɞɟɥɶɧɵɯ�ɝɟɧɟ-
ɪɚɰɢɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ, ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɨɬɥɢɱɚɸɳɢɯɫɹ� ɞɪɭɝ� ɨɬ 
ɞɪɭɝɚ�ɩɨɥɨɠɟɧɢɟɦ�ɜɚɝɨɧɨɜ�ɧɚ� ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɹɯ�ɢ�ɜɪɟɦɟɧɟɦ�ɜɵɩɨɥɧɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ.  

ɇɚɢɛɨɥɟɟ� ɫɥɨɠɧɨɣ� ɡɚɞɚɱɟɣ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɦɟɪɵ� ɨɬɤɥɨɧɟɧɢɹ� ɫɨ-
ɫɬɨɹɧɢɹ�ɪɟɩɥɢɰɢɪɭɸɳɢɯ�ɨɛɴɟɤɬɨɜ�ɨɬ�ɲɚɛɥɨɧɚ�ɪɟɩɥɢɤɚɧɬɚ. Ɍɨɠɞɟɫɬɜɟɧɧɨɫɬɶ 
ɦɨɞɟɥɶɧɵɯ�ɝɟɧɟɪɚɰɢɣ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɧɟɪɚɡɥɢɱɢɦɨɫɬɶ�ɨɬɞɟɥɶɧɵɯ�ɜɚɪɢɚɰɢɣ�ɫɨ-
ɫɬɨɹɧɢɣ� ɨɛɴɟɤɬɨɜ� ɜ� ɩɪɟɞɟɥɚɯ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɡɧɚɱɟɧɢɣ lim(ǻtFIX(i)

í(+)) ɢ 
lim(ǻfií(+)). ȿɫɥɢ�ɧɟɨɛɯɨɞɢɦɨ�ɜ�ɬɪɟɯɦɟɪɧɨɣ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɨɬɨɬɢɩɢɪɨɜɚɬɶ N� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ, ɬɨ�ɫ�ɭɱɺɬɨɦ 
ɲɢɮɬɢɧɝɚ�ɩɨɬɪɟɛɭɟɬɫɹ�ɨɩɪɟɞɟɥɢɬɶ 4N·[(lim(ǻtFIX(i)), lim(ǻfi)] ɡɧɚɱɟɧɢɣ�ɝɪɚɧɢɱ-
ɧɵɯ� ɩɨɡɢɰɢɣ� ɨɛɥɚɫɬɢ� ȟɆɈD, ɧɚɡɵɜɚɟɦɵɯ ɥɢɦɢɬɧɨɣ� ɦɚɬɪɢɰɟɣ� ɪɟɩɥɢɤɚɬɚ 
(MREPL). Ʌɢɦɢɬɧɚɹ�ɦɚɬɪɢɰɚ�ɨɛɥɚɞɚɟɬ�ɫɜɨɣɫɬɜɨɦ�ɭɫɬɨɣɱɢɜɨɫɬɢ, ɤɨɬɨɪɨɟ�ɩɨɡɜɨ-
ɥɹɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɨɥɭɱɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ MREPL�ɞɥɹ�ɞɪɭɝɢɯ�ɪɟɚɥɢɡɚɰɢɣ�ɦɨɞɟɥɢ 
ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɜɧɟɲɧɢɯ�ɭɫɥɨɜɢɣ�ɜ�ɩɪɟɞɟɥɚɯ ±ǻȌ. ɇɟɤɨɬɨɪɵɟ�ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɬɨ, ɱɬɨ�ɞɢɚɩɚɡɨɧ�ɢɡɦɟɧɟɧɢɣ�ǻȌ�ɧɚɦɧɨɝɨ�ɲɢ-
ɪɟ, ɱɟɦ lim(ǻtFIX(i)) ɢ lim(ǻfi). ɗɬɨ� ɡɧɚɱɢɬ, ɱɬɨ  ɛɨɥɶɲɢɟ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ      
ɜɚɪɢɚɰɢɢ�ɜɧɟɲɧɢɯ�ɭɫɥɨɜɢɣ�ɜɡɚɢɦɧɨ�ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɮɭɧɤɰɢɨɧɢ-
ɪɨɜɚɧɢɹ�ɫɥɨɠɧɨɣ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɜ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɩɪɢɜɨɞɹɬ�ɤ�ɧɟɡɧɚ-
ɱɢɬɟɥɶɧɵɦ�ɤɨɥɟɛɚɧɢɹɦ�ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ. 

 
A. K. GOLOVNICH 

COHERENCE OF PROCESSES DYNAMIC MODEL 
RAILWAY STATION AND PROTOTYPE 

  The clause investigates the opportunities of authentic modeling dynamic processes at 
railway station with an estimation of a condition prototyping of objects on some pattern 
real experiment. A condition of verification model is the convergence of importance a 
coordinate situation of model and real railway carriage on a station way to the given time. 
The basic requirements to realization coherence models with isomorphic to a real image. 
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ɈɋɈȻȿɇɇɈɋɌɂ�ɊȺɁȼɂɌɂə 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ȽɊɍɁɈȼɕɏ�ɉȿɊȿȼɈɁɈɄ 

Ɋɚɫɫɦɨɬɪɟɧɵ�ɮɚɤɬɨɪɵ�ɚɤɬɭɚɥɶɧɨɫɬɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɫɩɟɰɢɮɢɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɩɨɫɬɫɨɜɟɬɫɤɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ. 
ɍɫɬɚɧɨɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɫɜɨɣɫɬɜɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɜɥɢɹɸɳɢɟ� ɧɚ� ɪɚɡ-
ɜɢɬɢɟ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ. ɂɫɫɥɟɞɨɜɚɧɵ� ɩɟɪɫɩɟɤɬɢɜɵ� ɪɚɡɜɢɬɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɫɮɟɪɟ�ɝɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ.   

Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɨɛɭ-
ɫɥɨɜɥɟɧɚ�ɫɥɟɞɭɸɳɢɦɢ�ɮɚɤɬɨɪɚɦɢ: 

1) ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ� ɢɡɦɟɧɟɧɢɹɦɢ� ɧɚ� ɡɟɦɧɨɦ�ɲɚɪɟ, ɤɨɬɨɪɵɟ� ɩɪɢɜɨɞɹɬ� ɤ 
ɩɨɹɜɥɟɧɢɸ�ɢ�ɭɜɟɥɢɱɟɧɢɸ�ɮɨɪɫ�ɦɚɠɨɪɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ; 

2) ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɭɦɟɧɶɲɟɧɢɹ� ɜɵɛɪɨɫɨɜ� ɨɬ� ɫɝɨɪɚɧɢɹ� ɬɨɩɥɢɜɧɵɯ� ɪɟ-
ɫɭɪɫɨɜ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ, ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ, ɨɬ�ɬɹɝɨɜɵɯ�ɫɪɟɞɫɬɜ�ɚɜɬɨɦɨ-
ɛɢɥɶɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɡɚ� ɫɱɟɬ�ɩɟɪɟɤɥɸɱɟɧɢɹ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ� ɧɚ�ɠɟɥɟɡ-
ɧɵɟ�ɞɨɪɨɝɢ; 

3) ɪɚɡɜɢɬɢɟɦ�ɥɨɝɢɫɬɢɤɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɟɟ�ɩɪɢɧɰɢɩɨɜ�ɢ�ɩɪɚɜɢɥ�ɜ�ɩɪɨ-
ɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɯ� ɫɢɫɬɟɦɚɯ� ɦɟɠɞɭɧɚ-
ɪɨɞɧɨɝɨ�ɢ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɭɪɨɜɧɟɣ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ� ɪɟɚɥɢɡɨɜɚɬɶ� ɭɤɚɡɚɧɧɵɟ� ɜ 
ɩɭɧɤɬɚɯ�ɨɞɢɧ�ɢ�ɞɜɚ�ɮɚɤɬɨɪɵ; 

4) ɭɜɟɥɢɱɟɧɢɟɦ�ɪɚɫɫɬɨɹɧɢɣ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ�ɜ�ɫɜɹɡɢ�ɫ�ɝɥɨɛɚɥɢɡɚɰɢɟɣ�ɢ�ɢɧ-
ɬɟɝɪɚɰɢɟɣ�ɦɢɪɨɜɨɣ�ɷɤɨɧɨɦɢɤɢ,  ɜ�ɬɨɦ�ɱɢɫɥɟ�ɡɚ�ɫɱɟɬ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɢ�ɝɨɫɭ-
ɞɚɪɫɬɜɟɧɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ (ɬɪɚɧɫɧɚɰɢɨɧɚɥɶɧɵɯ�ɤɨɪɩɨɪɚɰɢɣ, ɫɨɸɡɨɜ�ɢ�ɞɪ.); 

5) ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɷɮɮɟɤɬɢɜɧɵɯ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɢ 
ɜɧɭɬɪɢɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɢɧɬɟɪ- ɢ�ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɯ�ɫɯɟɦ�ɞɨɫɬɚɜɤɢ�ɝɪɭɡɨɜ�ɫ 
ɭɱɟɬɨɦ�ɩɪɟɢɦɭɳɟɫɬɜ�ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɧɢɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɠɟ-
ɥɟɡɧɵɯ�ɞɨɪɨɝ. 

ɋɩɟɰɢɮɢɤɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ, ɱɬɨ� ɧɚ� ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ�ɛɵɜɲɟɝɨ�ɋɨɜɟɬɫɤɨɝɨ�ɋɨɸɡɚ�ɨɧ�ɩɪɟɞɫɬɚɜɥɹɥ�ɫɨɛɨɣ�ɰɟɥɨɫɬɧɭɸ�ɫɢɫ-
ɬɟɦɭ, ɤɨɬɨɪɚɹ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ� ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶɸ� ɞɟɣɫɬɜɢɣ� ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɵɯ�ɭɱɚɫɬɧɢɤɨɜ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɪɨɰɟɫɫɚ. Ⱦɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɜ�ɫɜɨɣ�ɫɨɫɬɚɜ 
ɜɤɥɸɱɚɥɚ�ɬɪɚɧɫɩɨɪɬ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɚɹ�ɰɟɥɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫɨɫɬɨɹɥɚ�ɜ ɩɨɥɧɨɦ�ɭɞɨɜɥɟ-
ɬɜɨɪɟɧɢɢ�ɩɨɬɪɟɛɧɨɫɬɟɣ�ɧɚɪɨɞɧɨɝɨ�ɯɨɡɹɣɫɬɜɚ�ɜ�ɩɟɪɟɜɨɡɤɚɯ�ɝɪɭɡɨɜ�ɜ�ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ� ɫ� ɧɨɪɦɚɥɶɧɵɦɢ� ɫɯɟɦɚɦɢ� ɝɪɭɡɨɩɨɬɨɤɨɜ, ɭɬɜɟɪɠɞɟɧɧɵɯ� Ƚɨɫɩɥɚɧɨɦ                       
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ɢ�Ƚɨɫɫɧɚɛɨɦ�ɋɋɋɊ. ɉɪɢ�ɷɬɨɦ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɠɟɫɬɤɨ�ɪɟɝɥɚ-
ɦɟɧɬɢɪɨɜɚɥɚɫɶ. ȼ� ɱɚɫɬɧɨɫɬɢ, ɚɜɬɨɦɨɛɢɥɶɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɨɛɳɟɝɨ� ɩɨɥɶɡɨ-
ɜɚɧɢɹ�ɞɨɩɭɫɤɚɥɚɫɶ�ɩɟɪɟɜɨɡɤɚ�ɧɚ�ɪɚɫɫɬɨɹɧɢɹ�ɞɨ 50  ɤɦ (ɜ�ɪɟɞɤɢɯ�ɫɥɭɱɚɹɯ�ɞɨ 
100 ɤɦ). ɋ�ɭɱɟɬɨɦ�ɞɚɧɧɵɯ�ɭɫɥɨɜɢɣ�ɛɵɥɢ�ɩɨɫɬɪɨɟɧɵ�ɝɪɭɡɨɜɵɟ�ɞɜɨɪɵ�ɧɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ, ɤɨɬɨɪɵɟ� ɜɵɩɨɥɧɹɥɢ� ɧɟɨɛɯɨɞɢɦɵɟ� ɝɪɭɡɨɜɵɟ� ɢ 
ɤɨɦɦɟɪɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɜ�ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɯ�ɩɭɧɤɬɚɯ, ɚ�ɬɚɤɠɟ�ɩɪɢ� ɫɨɪɬɢ-
ɪɨɜɤɟ�ɦɟɥɤɢɯ� ɨɬɩɪɚɜɨɤ�ɢ� ɤɨɧɬɟɣɧɟɪɨɜ�ɜ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ 
ɩɥɚɧɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜɚɝɨɧɨɜ� ɩɨ� ɞɚɧɧɵɦ� ɜɢɞɚɦ� ɨɬɩɪɚɜɨɤ. ȼ�ɢɬɨɝɟ� ɪɟɲɚ-
ɥɢɫɶ�ɚɤɬɭɚɥɶɧɵɟ�ɧɚ�ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɷɤɨɧɨɦɢɤɢ�ɡɚɞɚɱɢ ɷɧɟɪɝɨ-
ɫɛɟɪɟɠɟɧɢɹ�ɢ�ɷɤɨɥɨɝɢɱɧɨɫɬɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ. 

ɇɚ� ɦɟɫɬɚɯ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɪɟɲɚɥɚɫɶ� ɡɚɞɚɱɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫɨ 
ɫɬɚɧɰɢɹɦɢ� ɩɪɢɦɵɤɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɟɞɢɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɚɹ� ɭɱɢɬɵɜɚɥɚ 
ɨɫɨɛɟɧɧɨɫɬɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ�ɢ� ɫɬɚɧɰɢɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɩɪɢ-
ɧɚɞɥɟɠɧɨɫɬɢ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɢ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ, ɭɫɤɨɪɟɧɢɹ�ɨɛɨɪɨɬɚ 
ɜɚɝɨɧɨɜ�ɡɚ�ɫɱɟɬ�ɫɨɤɪɚɳɟɧɢɹ�ɩɪɨɫɬɨɹ�ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɭɫɤɨɪɟ-
ɧɢɹ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɤɥɚɞɫɤɨɣ� ɫɢɫɬɟɦɵ� ɯɪɚɧɟɧɢɹ 
ɝɪɭɡɨɜ. Ɂɚ�ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɵɣ�ɩɪɨɫɬɨɣ�ɜɚɝɨɧɨɜ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɜɡɵɫɤɢɜɚɥɫɹ 
ɲɬɪɚɮ, ɚ� ɬɟ� ɪɚɫɯɨɞɵ, ɤɨɬɨɪɵɟ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ� ɡɚ� ɫɱɟɬ 
ɩɥɚɬɵ� ɡɚ�ɩɨɥɶɡɨɜɚɧɢɟ� ɢɧɜɟɧɬɚɪɧɵɦɢ�ɜɚɝɨɧɚɦɢ, ɛɵɥɢ� ɜɤɥɸɱɟɧɵ�ɜ� ɬɚɪɢɮ� ɧɚ 
ɩɟɪɟɜɨɡɤɭ�ɝɪɭɡɨɜ. ɉɪɢɱɟɦ�ɞɚɧɧɚɹ�ɜɟɥɢɱɢɧɚ�ɛɵɥɚ�ɪɚɫɫɱɢɬɚɧɚ�ɢɫɯɨɞɹ�ɢɡ�ɧɨɪɦɚ-
ɬɢɜɧɨɝɨ�ɫɪɨɤɚ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

ɉɨɫɥɟ�ɪɚɫɩɚɞɚ�ɋɨɜɟɬɫɤɨɝɨ�ɋɨɸɡɚ�ɜ�ɍɫɬɚɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 
ɛɵɥɚ�ɜɜɟɞɟɧɚ�ɩɥɚɬɚ�ɡɚ�ɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɚɦɢ�ɢ�ɨɬɦɟɧɟɧ�ɲɬɪɚɮ�ɡɚ�ɫɜɟɪɯɧɨɪ-
ɦɚɬɢɜɧɵɣ�ɩɪɨɫɬɨɣ, ɬɚɤ�ɤɚɤ�ɜ� ɨɫɧɨɜɭ�ɛɵɥɚ�ɩɨɥɨɠɟɧɚ�ɨɪɝɚɧɢɡɚɰɢɹ�ɞɨɫɬɚɜɤɢ 
ɝɪɭɡɨɜ�ɛɟɡ�ɫɤɥɚɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɚɹ�ɜ�ɋɒȺ�ɢ�ɫɬɪɚɧɚɯ�Ɂɚɩɚɞɧɨɣ�ȿɜɪɨɩɵ (ɜɩɨ-
ɫɥɟɞɫɬɜɢɢ�ɜ�ɍɫɬɚɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�Ɋɟɫ-
ɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɤ� ɩɥɚɬɟ� ɡɚ� ɩɨɥɶɡɨɜɚɧɢɟ� ɜɚɝɨɧɚɦɢ� ɛɵɥɚ 
ɜɜɟɞɟɧɚ�ɟɳɟ�ɧɟɭɫɬɨɣɤɚ�ɡɚ�ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɵɣ�ɩɪɨɫɬɨɣ). 

ɋɜɨɣɫɬɜɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɫɨɫɬɨɹɬ�ɜ�ɫɥɟɞɭɸɳɟɦ: 
1) ɷɤɫɬɟɪɪɢɬɨɪɢɚɥɶɧɨɫɬɶ,� ɨɩɪɟɞɟɥɹɸɳɚɹ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɡɚɤɨɧɱɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ, ɤɨɬɨɪɚɹ� ɢɡɦɟɪɹɟɬɫɹ� ɜ� ɬɨɧɧɨ-
ɤɢɥɨɦɟɬɪɚɯ. ɋ� ɭɱɟɬɨɦ� ɞɚɧɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ� ɜɵɞɟɥɹɥɢɫɶ� ɯɨɡɹɣɫɬɜɭɸɳɢɟ 
ɫɭɛɴɟɤɬɵ. ɇɚɩɪɢɦɟɪ, ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� Ɋɨɫɫɢɢ� ɜ� ɤɚɱɟɫɬɜɟ 
ɯɨɡɹɣɫɬɜɭɸɳɟɝɨ� ɫɭɛɴɟɤɬɚ (ɩɟɪɟɜɨɡɱɢɤɚ) ɜɵɫɬɭɩɚɟɬ� ɈȺɈ «Ɋɨɫɫɢɣɫɤɢɟ� ɠɟ-
ɥɟɡɧɵɟ� ɞɨɪɨɝɢ». ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ȿȺɗɋ� ɢ� ɞɚɠɟ� ɫɬɪɚɧ� ɋɇȽ 
ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɟɞɢɧɵɣ�ɨɪɝɚɧɢɡɦ, ɝɞɟ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɭɧɢɮɢɰɢɪɨ-
ɜɚɧɵ (ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɵ) ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ, ɬɹɝɨɜɵɦ�ɢ�ɩɟɪɟɜɨ-
ɡɨɱɧɵɦ�ɫɪɟɞɫɬɜɚɦ�ɢ�ɞɪɭɝɢɦ�ɷɥɟɦɟɧɬɚɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɢɫɬɟɦɵ�ɫ�ɰɟɥɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɧɚ�ɨɫɧɨɜɟ�ɟɞɢɧɨɣ�ɬɟɯ-
ɧɨɥɨɝɢɢ; 

2) ɤɨɪɩɨɪɚɬɢɜɧɨɫɬɶ�ɨɪɝɚɧɢɡɚɰɢɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɢ�ɭɩɪɚɜɥɟɧɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�ɩɟɪɟɜɨɡɤɚɦɢ, ɨɫɧɨɜɚɧɧɚɹ: 
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ɚ) ɧɚ�ɰɟɧɬɪɚɥɢɡɚɰɢɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɨɞɚɱɢ�ɡɚɹɜɨɤ  ɫ�ɰɟɥɶɸ�ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ� ɩɨɟɡɞɨɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɩɪɨɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɩɨɬɨɤɨɜ� ɫ� ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ� ɫɢɫɬɟɦɵ� ɪɚɰɢɨɧɚɥɶɧɵɯ� ɪɚɫɩɢɫɚɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɜɨɡɦɨɠ-
ɧɨɫɬɶ�ɤɨɧɤɭɪɢɪɨɜɚɬɶ�ɩɟɪɟɜɨɡɱɢɤɚɦ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ; 

ɛ) ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɜɵɪɭɱɤɢ�ɨɬ�ɩɟɪɟɜɨɡɨɤ�ɦɟɠɞɭ�ɭɱɚɫɬɧɢɤɚɦɢ�ɩɟɪɟɜɨɡɨɱ-
ɧɨɝɨ� ɩɪɨɰɟɫɫɚ, ɨɛɟɫɩɟɱɟɧɢɹ� ɪɚɡɜɢɬɢɹ� ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ� ɩɪɨɝɪɟɫɫɚ (ɢɧ-
ɧɨɜɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ) ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ, ɨɛɴɟɤɬɢɜɧɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɩɨɞɞɟɪɠɤɢ�ɭɛɵɬɨɱɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢɥɢ�ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨ�ɱɚɫɬɧɨɝɨ  ɩɚɪɬɧɟɪɫɬɜɚ�ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɢ�ɪɚɡɜɢɬɢɢ�ɨɝ-
ɪɚɧɢɱɢɜɚɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢɥɢ�ɬɪɚɧɫɩɨɪɬɧɨ-
ɫɛɵɬɨɜɵɯ�ɫɢɫɬɟɦ; 

3) ɫɭɳɟɫɬɜɟɧɧɚɹ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɝɪɭɡɨɜɵɯ, ɩɚɫɫɚɠɢɪɫɤɢɯ, ɜɚɝɨɧɨ- ɢ 
ɩɨɟɡɞɨɩɨɬɨɤɨɜ, ɜɤɥɸɱɚɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ, ɮɢɧɚɧɫɨɜɵɟ� ɢ� ɷɤɫɩɟɞɢɬɨɪɫɤɢɟ 
ɩɨɬɨɤɢ, ɱɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɷɤɫɬɟɪɪɢɬɨɪɢɚɥɶɧɨɫɬɶɸ, ɫɥɨɠɧɨɫɬɶɸ� ɨɪɝɚɧɢɡɚɰɢɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɦɟɧɬɚɦɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɢɫ-
ɬɟɦɵ� ɜ� ɭɫɥɨɜɢɹɯ� ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ� ɪɚɛɨɬɵ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɱɚɫɨɜɵɯ� ɩɨɹɫɚɯ� ɧɚ 
ɩɪɨɫɬɪɚɧɫɬɜɟ�ȿȺɗɋ (ɋɇȽ); 

4) ɦɨɛɢɥɢɡɚɰɢɨɧɧɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ�ɟɝɨ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɤ�ɩɟɪɟɛɪɨɫɤɟ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɪɚɫɫɬɨɹ-
ɧɢɹ�ɛɨɥɶɲɢɯ�ɨɛɴɟɦɨɜ�ɬɟɯɧɢɤɢ�ɢ�ɥɸɞɫɤɢɯ�ɪɟɫɭɪɫɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɨɟɧɧɵɯ�ɞɟɣ-
ɫɬɜɢɣ, ɷɩɢɞɟɦɢɣ�ɢ�ɞɪɭɝɢɯ�ɮɨɪɫ�ɦɚɠɨɪɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ; 

5) ɫɩɟɰɢɮɢɱɧɨɫɬɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɫɨɡɞɚɧɧɚɹ�ɩɪɢ�ɭɫɥɨɜɢɢ 
ɩɥɚɧɨɜɨɣ�ɷɤɨɧɨɦɢɤɢ�ɢ�ɬɪɟɛɭɸɳɟɣ�ɟɝɨ�ɪɟɮɨɪɦɢɪɨɜɚɧɢɹ�ɫ�ɰɟɥɶɸ�ɚɞɚɩɬɢɜɧɨ-
ɫɬɢ�ɤ�ɫɨɜɪɟɦɟɧɧɵɦ�ɭɫɥɨɜɢɹɦ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɟɣ�ɞɜɢ-
ɠɟɧɢɹ� ɪɟɫɭɪɫɨɜ� ɦɟɠɞɭ� ɷɥɟɦɟɧɬɚɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɯ�ɫɢɫɬɟɦ. ɗɬɨ�ɞɚɫɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɮɨɪɦɢɪɨɜɚɬɶ�ɷɮɮɟɤ-
ɬɢɜɧɵɟ� ɢɧɬɟɪ�ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɟ� ɫɯɟɦɵ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ� ɫ� ɭɱɚɫɬɢɟɦ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɨɛɟɫɩɟɱɢɜɚɹ�ɩɪɢ�ɷɬɨɦ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɷɤɨɥɨɝɢɱ-
ɧɨɫɬɶ; 

6) ɨɫɨɛɟɧɧɨɫɬɶ�ɩɨɞɝɨɬɨɜɤɢ�ɤɚɞɪɨɜ, ɩɨɜɵɲɟɧɢɹ�ɢɯ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɢ�ɩɪɨ-
ɞɜɢɠɟɧɢɹ� ɩɨ�ɤɚɪɶɟɪɧɨɣ�ɥɟɫɬɧɢɰɟ, ɬɪɟɛɭɸɳɚɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɟɞɢɧɵɯ�ɭɱɟɛ-
ɧɵɯ�ɩɥɚɧɨɜ�ɧɚ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɋɇȽ�ɢ�ɩɪɚɤɬɢɤɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, 
ɢɯ�ɷɮɮɟɤɬɢɜɧɨɝɨ� ɤɚɪɶɟɪɧɨɝɨ�ɪɨɫɬɚ�ɧɚ� ɨɫɧɨɜɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɤɭɪɫɨɜ�ɩɨ-
ɜɵɲɟɧɢɹ�ɤɜɚɥɢɮɢɤɚɰɢɢ, ɚ�ɪɚɰɢɨɧɚɥɶɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɩɨ�ɫɬɪɭɤɬɭɪɧɵɦ�ɩɨɞ-
ɪɚɡɞɟɥɟɧɢɹɦ� ɫ� ɭɱɟɬɨɦ�ɦɟɫɬɚ� ɪɚɛɨɬɵ� ɫɨɬɪɭɞɧɢɤɨɜ� ɧɚ� ɨɝɪɨɦɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ 
ɜɵɡɵɜɚɟɬ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɧɚɥɢɱɢɢ�ɫɥɭɠɟɛɧɨɝɨ�ɠɢɥɶɹ. 

Ɉɫɧɨɜɧɵɟ�ɩɨɥɨɠɟɧɢɹ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ ɜɨ�ɦɧɨɝɨɦ 
ɡɚɜɢɫɹɬ�ɨɬ�ɜɧɭɬɪɟɧɧɢɯ�ɢ�ɜɧɟɲɧɢɯ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɤɨɧɤɪɟɬɧɨɝɨ�ɝɨ-
ɫɭɞɚɪɫɬɜɚ, ɱɬɨ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɪɨɰɟɫɫɚɦɢ�ɝɥɨɛɚɥɢɡɚɰɢɢ�ɦɢɪɨɜɨɣ�ɷɤɨɧɨɦɢɤɢ, 
ɚ� ɬɚɤɠɟ� ɨɬ� ɫɨɡɞɚɧɢɹ� ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦ� ɨɛɴɟɞɢɧɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɝɪɭɩɩ, 
ɝɨɫɭɞɚɪɫɬɜ� ɢ� ɞɪɭɝɢɯ� ɮɚɤɬɨɪɨɜ. ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɚɧɧɵɦɢ� ɩɨɥɨɠɟɧɢɹɦɢ 
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ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ�ɩɪɨɟɤɬɵ�ɪɚɡɦɟɳɟɧɢɹ, ɫɨɡɞɚɸɬɫɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɢ�ɫɛɵ-
ɬɨɜɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɛɭɞɭɬ� ɫɥɭɠɢɬɶ 
ɛɚɡɨɣ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɩɨɬɨɤɨɜ�ɜ�ɩɪɟɞɟɥɚɯ�ɜɧɭɬɪɟɧɧɢɯ�ɢ�ɦɟɠ-
ɞɭɧɚɪɨɞɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɯ� ɫɢɫ-
ɬɟɦ. ɗɥɟɦɟɧɬɚɦɢ� ɷɬɢɯ� ɫɢɫɬɟɦ� ɹɜɥɹɸɬɫɹ� ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɰɟɩɢ� ɞɜɢɠɟɧɢɹ� ɪɟ-
ɫɭɪɫɨɜ,  ɜ� ɤɨɬɨɪɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɦɢ� ɛɭɞɭɬ� ɫɯɟɦɵ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ,  ɝɞɟ 
ɭɱɚɫɬɧɢɤɚɦɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɨɞɢɧ�ɢɥɢ�ɧɟɫɤɨɥɶɤɨ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ. 

ȼɵɩɨɥɧɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ, ɱɬɨ� ɧɚ� ɧɚɱɚɥɶɧɵɯ� ɫɬɚɞɢɹɯ (ɷɬɚ-
ɩɚɯ) ɫɥɨɠɧɵɯ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɢɫɬɟɦ�ɫɵɪɶɟ-
ɜɵɟ�ɪɟɫɭɪɫɵ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɞɨɫɬɚɜɥɹɬɶ�ɛɨɥɶɲɢɦɢ�ɩɚɪɬɢɹɦɢ�ɢ�ɪɚɛɨɬɚɬɶ�ɫ�ɡɚ-
ɩɚɫɚɦɢ� ɫɵɪɶɹ, ɚ� ɧɚ� ɩɨɫɥɟɞɧɢɯ – ɦɚɥɵɦɢ� ɩɚɪɬɢɹɦɢ� ɤ� ɨɩɪɟɞɟɥɟɧɧɨɦɭ 
ɦɨɦɟɧɬɭ� ɜɪɟɦɟɧɢ, ɱɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɛɨɥɶɲɢɦ� ɚɫɫɨɪɬɢɦɟɧɬɨɦ 
�ɧɨɦɟɧɤɥɚɬɭɪɨɣ) ɤɨɦɩɥɟɤɬɭɸɳɢɯ� ɢɡɞɟɥɢɣ. ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɧɚ� ɧɚ-
ɱɚɥɶɧɵɯ�ɡɜɟɧɶɹɯ�ɭɤɚɡɚɧɧɵɯ�ɫɥɨɠɧɵɯ�ɫɢɫɬɟɦ�ɫɥɟɞɭɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɪɨɫɬɵɟ 
ɫɯɟɦɵ�ɞɨɫɬɚɜɤɢ�ɢ� ɩɟɪɟɜɨɡɢɬɶ� ɫɵɪɶɟɜɵɟ�ɪɟɫɭɪɫɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫ-
ɩɨɪɬɨɦ. ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɨɩɪɟɞɟɥɹɸɬɫɹ�ɬɪɟɛɨɜɚɧɢɹ�ɤ� ɩɟɪɟɜɨɡɨɱɧɵɦ�ɫɪɟɞɫɬɜɚɦ 
�ɜɚɝɨɧɚɦ) ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɞɨɫɬɚɜɤɢ�ɬɚɤɢɯ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɪɟɫɭɪɫɨɜ. 
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Ɋɚɫɫɦɨɬɪɟɧɵ� ɜɨɩɪɨɫɵ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� Ɋɟɫ-
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ɩɟɪɟɯɨɞɚ�ɨɬ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɤ�ɩɪɢɜɚɬɧɵɦ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɫɭɛɴɟɤɬɨɜ�ɯɨ-
ɡɹɣɫɬɜɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ 
ɫɬɪɚɬɟɝɢɢ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�ɧɚ�ɛɥɢɠɚɣ-
ɲɭɸ�ɩɟɪɫɩɟɤɬɢɜɭ. 

 
Ⱦɥɹ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɬɪɟ-

ɛɭɟɬɫɹ�ɟɝɨ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɜ�ɫɮɟɪɟ�ɬɟɯɧɢɤɢ, ɬɟɯɧɨɥɨɝɢɢ, ɨɪɝɚɧɢɡɚɰɢɨɧ-
ɧɨɝɨ, ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɢ�ɩɪɚɜɨɜɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɫɩɟɰɢɮɢɤɢ�ɞɚɧɧɨ-
ɝɨ� ɜɢɞɚ� ɬɪɚɧɫɩɨɪɬɚ. ȼ� ɪɚɛɨɬɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� Ɋɟɫɩɭɛɥɢɤɢ 
Ȼɟɥɚɪɭɫɶ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɟɺ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ�ɪɚɡɥɢɱɧɵɟ�ɜɢɞɵ�ɫɨɩɪɹɠɟɧɧɨɫɬɢ�ɫɥɚɝɚɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ. 

1 Ɍɟɯɧɢɱɟɫɤɚɹ (ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɚɹ) ɫɨɫɬɚɜɥɹɸɳɚɹ�ɫ�ɪɚɡɪɚɛɨɬɤɨɣ�ɬɪɟɛɨ-
ɜɚɧɢɣ�ɤ�ɩɭɬɟɜɨɦɭ�ɪɚɡɜɢɬɢɸ�ɤɚɤ�ɦɟɫɬ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɬɚɤ�ɢ�ɫɬɚɧɰɢɣ 
ɩɪɢɦɵɤɚɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɚɥɢɱɢɹ�ɢ�ɩɨɫɬɨɹɧɧɨɝɨ�ɪɨɫɬɚ�ɩɪɢɜɚɬɧɨɝɨ�ɩɚɪɤɚ�ɜɚ-
ɝɨɧɨɜ.  ȼ�ɱɚɫɬɧɨɫɬɢ,  ɩɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɛɨɥɶɲɢɧɫɬɜɚ�ɩɭɬɟɣ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶ-
ɡɨɜɚɧɢɹ�ɤɪɭɩɧɵɯ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɜ�ɫɨɜɟɬɫɤɢɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ 
ɩɪɨɫɬɨɣ�ɜɚɝɨɧɨɜ�ɩɨɞ�ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɟɣ� ɫɨɫɬɚɜɥɹɥ 24 ɱɚɫɚ, ɚ�ɜ�ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ – 48í72 ɱɚɫɚ, ɱɬɨ�ɬɪɟɛɭɟɬ�ɭɜɟɥɢɱɟɧɢɹ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ.  

ɉɪɢɜɚɬɧɵɟ�ɜɚɝɨɧɵ�ɢɦɟɸɬ�ɛyɥɶɲɢɣ�ɩɨɪɨɠɧɢɣ�ɩɪɨɛɟɝ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɜɚ-
ɝɨɧɚɦɢ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɱɬɨ�ɜɵɡɵɜɚɟɬ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɬɟɯ-
ɧɢɱɟɫɤɢɯ� ɢ� ɩɟɪɟɜɨɡɨɱɧɵɯ� ɫɪɟɞɫɬɜɚɯ (ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ, ɜɚɝɨɧɧɨɦ 
ɩɚɪɤɟ, ɬɹɝɨɜɵɯ�ɫɪɟɞɫɬɜɚɯ�ɢ�ɞɪ.). Ⱦɚɧɧɵɟ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ�ɬɪɟɛɭɸɬ�ɛɨɥɟɟ�ɝɥɭ-
ɛɨɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɩɪɢɦɟɪ, ɨɰɟɧɤɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɧɚ�ɦɟɫɬɚɯ� ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ,  ɷɮɮɟɤɬɚ� ɨɬ� ɫɨɤɪɚɳɟɧɢɹ� ɝɪɭɡɨ-
ɜɵɯ�ɨɩɟɪɚɰɢɣ�ɢ�ɭɦɟɧɶɲɟɧɢɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɯɪɚɧɟɧɢɹ�ɧɚ�ɫɤɥɚɞɚɯ�ɢ�ɞɪ. 
Ʉɪɨɦɟ�ɬɨɝɨ, ɫɥɟɞɭɟɬ�ɨɩɪɟɞɟɥɢɬɶ�ɨɩɬɢɦɚɥɶɧɭɸ�ɞɥɢɧɭ�ɩɭɬɟɣ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛ-
ɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɢɯɨɞɹɳɭɸɫɹ�ɧɚ�ɨɞɢɧ�ɜɚɝɨɧ (ɧɚɩɪɢɦɟɪ, ɜɚɝɨɧ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɢ, ɩɪɢɜɚɬɧɵɣ, ɫɨɜɦɟɫɬɧɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɢ�ɩɪɢɜɚɬɧɵɣ) [3]. 

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ� ɫ�ɪɚɡɪɚɛɨɬɤɨɣ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɟɞɢ-
ɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɜɨɡɤɢ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜ�ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɯ�ɩɭɧɤɬɚɯ, 
ɚ� ɬɚɤɠɟ� ɜ� ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ� ɜ� ɦɟɫɬɚɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ 
ɬɪɚɧɫɩɨɪɬɚ. ɉɪɢ�ɷɬɨɦ�ɨɫɨɛɚɹ�ɪɨɥɶ�ɨɬɜɨɞɢɬɫɹ�ɟɞɢɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ, ɫɜɹɡɚɧɧɨɣ 
ɫ�ɨɬɫɬɨɟɦ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ�ɤɚɤ�ɧɚ�ɩɭɬɹɯ�ɨɛɳɟɝɨ, ɬɚɤ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨ-
ɜɚɧɢɹ. ȿɟ�ɰɟɥɶ – ɦɢɧɢɦɢɡɚɰɢɹ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ, ɪɚɰɢɨɧɚɥɶɧɨɟ�ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟ� ɨɬɫɬɨɹ� ɩɪɢɜɚɬɧɵɯ� ɜɚɝɨɧɨɜ� ɦɟɠɞɭ� ɩɭɬɹɦɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɢ 
ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ, ɫɩɟɰɢɚɥɢɡɚɰɢɹ�ɩɭɬɟɣ�ɨɬɫɬɨɹ�ɤɚɤ�ɞɥɹ�ɜɪɟɦɟɧɧɨɝɨ�ɪɚɡ-
ɦɟɳɟɧɢɹ, ɬɚɤ�ɢ�ɞɥɹ�ɞɥɢɬɟɥɶɧɨɝɨ�ɩɪɨɫɬɨɹ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ. 

3 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɩɪɟɞɟɥɚɯ�Ɋɟɫɩɭɛ-
ɥɢɤɢ�Ȼɟɥɚɪɭɫɶ, ɧɨ�ɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɬɪɚɧ�ɋɇȽ. Ɋɚɧɟɟ�ɫɭɳɟɫɬɜɨɜɚɜɲɚɹ�ɨɪɝɚ-
ɧɢɡɚɰɢɨɧɧɚɹ� ɫɢɫɬɟɦɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɨɫɧɨɜɵɜɚɥɚɫɶ� ɧɚ 
ɨɛɳɟɦ� ɩɚɪɤɟ� ɜɚɝɨɧɨɜ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɢ� ɟɞɢɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɩɟɪɟɜɨɡɨɤ� ɧɚ� ɛɚɡɟ� ɡɚɹɜɨɤ�ɨɬɩɪɚɜɢɬɟɥɟɣ� ɝɪɭɡɨɜ, ɞɢɫɩɟɬɱɟɪɫɤɨɦ�ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɢ�ɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɝɪɭɡɨ- ɢ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ. ɉɪɢ�ɷɬɨɦ�ɡɚɬɪɚɬɵ�ɩɨ�ɩɪɨɛɟɝɭ�ɜɚ-
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ɝɨɧɨɜ�ɜ�ɩɨɪɨɠɧɟɦ�ɫɨɫɬɨɹɧɢɢ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ�ɜ�ɬɚɪɢɮ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɝɪɭɡɨɜ�ɢ 
ɜɚɝɨɧɵ�ɢɡ�ɩɨɞ�ɜɵɝɪɭɡɤɢ�ɫɥɟɞɨɜɚɥɢ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɧɚ�ɨɫɧɨɜɟ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɜɚɝɨɧɨɜ, ɧɚɥɢɱɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɦɟɫɬɚɯ� ɢɯ� ɧɚɯɨɠɞɟɧɢɹ� ɢ 
ɩɨɝɪɭɡɤɢ�ɝɪɭɡɨɜ�ɢ�ɞɪ.  Ʉɪɨɦɟ�ɬɨɝɨ,  ɩɪɨɜɨɡɧɚɹ�ɩɥɚɬɚ�ɡɚ�ɩɟɪɟɜɨɡɤɭ�ɝɪɭɡɚ�ɜɡɵ-
ɫɤɢɜɚɥɚɫɶ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ� ɱɟɪɟɡ� ɛɚɧɤɨɜɫɤɭɸ� ɫɢɫɬɟɦɭ� ɜ� ɛɟɡɚɤɰɟɩɬɧɨɦ� ɩɨ-
ɪɹɞɤɟ, ɱɬɨ�ɢɫɤɥɸɱɚɥɨ�ɞɟɛɢɬɨɪɫɤɭɸ�ɡɚɞɨɥɠɟɧɧɨɫɬɶ�ɢ�ɨɛɟɫɩɟɱɢɜɚɥɨ�ɫɜɨɟɜɪɟ-
ɦɟɧɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɩɪɨɜɨɡɧɵɯ�ɩɥɚɬɟɠɟɣ�ɧɚ�ɫɱɟɬ�ɩɟɪɟɜɨɡɱɢɤɨɜ. 

ɇɚɥɢɱɢɟ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ�ɪɚɡɥɢɱɧɵɯ�ɝɨɫɭɞɚɪɫɬɜ�ɧɚ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɋɇȽ 
ɫɭɳɟɫɬɜɟɧɧɨ�ɭɫɥɨɠɧɢɥɨ�ɫɢɫɬɟɦɭ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɨɫɧɨɜɟ�ɡɚɹɜɨɤ 
ɨɬɩɪɚɜɢɬɟɥɟɣ, ɜɡɚɢɦɨɪɚɫɱɟɬɵ�ɡɚ�ɩɟɪɟɜɨɡɤɢ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ, 
ɬɚɪɢɮɧɭɸ�ɫɢɫɬɟɦɭ�ɢ�ɭɫɥɨɜɢɹ�ɩɟɪɟɜɨɡɨɤ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɪɹɞ�ɜɵɲɟɩɟɪɟɱɢɫɥɟɧ-
ɧɵɯ�ɮɭɧɤɰɢɣ�ɜɵɩɨɥɧɹɟɬɫɹ�ɷɤɫɩɟɞɢɬɨɪɫɤɢɦɢ�ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɱɬɨ�ɩɪɢɜɟɥɨ�ɤ 
ɭɫɥɨɠɧɟɧɢɸ� ɢ� ɭɞɨɪɨɠɚɧɢɸ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɩɪɟɞɟɥɚɯ�ɋɇȽ.  ɗɬɨ�ɬɪɟɛɭɟɬ�ɪɚɡɪɚɛɨɬɤɢ�ɧɨɜɵɯ�ɩɨɞɯɨɞɨɜ�ɢ�ɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɷɤɨɧɨ-
ɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɭɩɪɚɜɥɟɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ, ɜ� ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ, ɜ�ɪɚɦɤɚɯ�ȿȺɗɋ, ɚ�ɜɩɨɫɥɟɞɫɬɜɢɢ – ɜ�ɩɪɟɞɟɥɚɯ�ɋɇȽ. 

4 ɉɪɚɜɨɜɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɟɟ� ɫɨɡɞɚɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɣ 
ɧɨɪɦɚɬɢɜɧɨ�ɩɪɚɜɨɜɨɣ� ɛɚɡɵ� ɞɥɹ� ɭɱɚɫɬɧɢɤɨɜ� ȿȺɗɋ (ɋɇȽ) ɧɚ� ɨɫɧɨɜɟ� ɫɨɝɥɚ-
ɲɟɧɢɣ (ɤɨɧɜɟɧɰɢɣ), ɪɟɝɭɥɢɪɭɸɳɢɯ� ɩɪɚɜɨɜɵɟ� ɨɬɧɨɲɟɧɢɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɧɟ-
ɫɤɨɥɶɤɢɯ�ɝɨɫɭɞɚɪɫɬɜ. ɉɪɢɱɟɦ�ɬɚɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɞɨɥɠɧɨ�ɭɱɢɬɵɜɚɬɶ�ɰɢɮɪɨ-
ɜɢɡɚɰɢɸ� ɜ� ɷɤɨɧɨɦɢɤɟ� ɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɰɟɫɫɚɯ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɭɬɹɯ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

Ʉɚɤ�ɢɡɜɟɫɬɧɨ, ɰɟɥɶɸ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɹɜɥɹɟɬɫɹ�ɭɞɨɜɥɟɬɜɨɪɟ-
ɧɢɟ�ɬɪɟɛɨɜɚɧɢɣ�ɯɨɡɹɣɫɬɜɭɸɳɢɯ�ɫɭɛɴɟɤɬɨɜ�ɩɪɢ�ɩɟɪɟɦɟɳɟɧɢɢ�ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɢ�ɬɨɜɚɪɧɵɯ�ɩɨɬɨɤɨɜ�ɜ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɹɯ�ɞɜɢɠɟɧɢɹ�ɪɟɫɭɪɫɨɜ, ɜ�ɬɨɦ�ɱɢɫɥɟ 
ɩɨɫɪɟɞɫɬɜɨɦ�ɭɱɚɫɬɢɹ�ɜ�ɢɧɬɟɪ- ɢ�ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɯ�ɫɯɟɦɚɯ�ɞɨɫɬɚɜɤɢ�ɝɪɭɡɨɜ. 
ɉɪɢ� ɷɬɨɦ� ɬɪɟɛɨɜɚɧɢɹ� ɤɥɢɟɧɬɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɛɭɞɭɬ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ� ɫɥɟ-
ɞɭɸɳɢɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ: 

1) ɧɚɥɢɱɢɟɦ�ɧɟɨɛɯɨɞɢɦɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɢɦ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ; 

2) ɩɪɢɟɦɥɟɦɵɦ� ɭɪɨɜɧɟɦ� ɩɪɨɜɨɡɧɵɯ� ɩɥɚɬɟɠɟɣ, ɜɤɥɸɱɚɸɳɢɯ� ɜ� ɫɜɨɣ� ɫɨ-
ɫɬɚɜ�ɬɚɪɢɮɵ�ɢ�ɩɥɚɬɵ�ɡɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɨɤɚɡɵɜɚɟɦɵɟ�ɭɫɥɭɝɢ; 

3) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɞɨɫɬɚɜɤɢ�ɝɪɭɡɨɜ�ɢɡ�ɩɭɧɤɬɚ�ɨɬɩɪɚɜɥɟɧɢɹ�ɜ�ɩɭɧɤɬ 
ɧɚɡɧɚɱɟɧɢɹ; 

4) ɨɛɟɫɩɟɱɟɧɢɟɦ�ɫɨɯɪɚɧɧɨɫɬɢ�ɝɪɭɡɚ; 
5) ɨɩɬɢɦɚɥɶɧɵɦ�ɭɪɨɜɧɟɦ�ɬɪɚɧɫɩɨɪɬɧɨ�ɷɤɫɩɟɞɢɰɢɨɧɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ [1]. 
Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɞɚɧɧɨɣ�ɰɟɥɢ�ɜ�ɫɮɟɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɫɥɟ-

ɞɭɟɬ�ɪɟɲɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɡɚɞɚɱɢ. 
1 ɋɨɡɞɚɧɢɟ�ɜ�ɪɚɦɤɚɯ�ȿȺɗɋ�ɢ�ɫɬɪɚɧ�ɋɇȽ�ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɠɟ-

ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɚɞɚɩɬɚɰɢɹ�ɜ�ɧɟɣ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨ-
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ɝɢ�ɫ�ɰɟɥɶɸ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɷɮɮɟɤɬɢɜɧɵɯ�ɫɯɟɦ�ɞɨɫɬɚɜɤɢ�ɫ�ɩɪɢɜɥɟɱɟɧɢɟɦ�ɠɟ-
ɥɟɡɧɵɯ�ɞɨɪɨɝ�ɫɬɪɚɧ�ɋɇȽ. 

2 ɋɨɜɦɟɫɬɧɨɟ� ɩɥɚɧɢɪɨɜɚɧɢɟ� ɧɚ� ɨɫɧɨɜɟ� ɡɚɹɜɨɤ� ɨɬɩɪɚɜɢɬɟɥɟɣ� ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɫ� ɩɪɢɜɥɟɱɟɧɢɟɦ� ɜɚɝɨɧɨɜ� ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦ� ɫɨɛɫɬɜɟɧɧɨɫɬɢ� ɢ 
ɷɮɮɟɤɬɢɜɧɵɦ�ɤɨɨɪɞɢɧɢɪɨɜɚɧɢɟɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨɫɬɚɜɳɢɤɨɜ, ɩɟɪɟɜɨɡɱɢ-
ɤɨɜ� ɢ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɩɪɢ� ɞɨɫɬɚɜɤɟ� ɝɪɭɡɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ. 
ɉɪɢ� ɷɬɨɦ� ɞɨɥɠɧɨ� ɫɨɡɞɚɜɚɬɶɫɹ� ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɟ� ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɜ�ɩɪɟɞɟɥɚɯ�ɧɟ�ɬɨɥɶɤɨ�ɫɬɪɚɧ�ȿȺɗɋ, ɧɨ�ɢ�ɜɫɟɯ 
ɫɬɪɚɧ�ɋɇȽ. 

3 Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɟɞɢɧɫɬɜɚ�ɬɪɚɧɫɩɨɪɬɚ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟ-
ɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɧɚɥɢɱɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦ�ɫɨɛɫɬɜɟɧ-
ɧɨɫɬɢ. 

4 Ɋɟɚɥɢɡɚɰɢɹ� ɜɧɭɬɪɢɪɟɫɩɭɛɥɢɤɚɧɫɤɢɯ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɯɟɦ�ɞɨɫɬɚɜɤɢ�ɫ�ɩɪɢɜɥɟɱɟɧɢɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɨɫɧɨɜɟ�ɜɵ-
ɛɨɪɚ�ɨɩɬɢɦɚɥɶɧɨɣ�ɝɪɭɡɨɜɨɣ�ɟɞɢɧɢɰɵ�ɢ�ɬɢɩɚ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ. 

ɋ� ɭɱɟɬɨɦ� ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɡɚɞɚɱ� ɫɥɟɞɭɟɬ� ɪɚɡɪɚɛɚɬɵɜɚɬɶ� ɫɬɪɚɬɟɝɢɸ 
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜɚɝɨɧɧɨɝɨ� ɩɚɪɤɚ� ɢ� ɪɟɮɨɪɦɢɪɨɜɚɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. Ɂɚɪɭɛɟɠɧɵɣ� ɨɩɵɬ� ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɪɟɮɨɪɦɢɪɨɜɚɧɢɟ�ɠɟɥɟɡɧɵɯ 
ɞɨɪɨɝ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɚɧɚɯ�ɩɪɟɫɥɟɞɭɟɬ�ɫɥɟɞɭɸɳɢɟ�ɡɚɞɚɱɢ: 

1) ɭɦɟɧɶɲɟɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɢɡɞɟɪɠɟɤ� ɜ� ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɰɟɩɹɯ�ɞɜɢɠɟɧɢɹ�ɪɟɫɭɪɫɨɜ; 

2) ɫɨɡɞɚɧɢɟ�ɤɨɧɤɭɪɟɧɰɢɢ�ɜ�ɫɮɟɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɪɵɧɤɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ, ɱɬɨ� ɬɪɟɛɭɟɬ� ɜɵɞɟɥɟɧɢɹ� ɜ� ɬɚɪɢɮɚɯ� ɜɚɝɨɧɧɨɣ, ɥɨɤɨɦɨ-
ɬɢɜɧɨɣ� ɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɫ� ɰɟɥɶɸ� ɩɪɢɜɟɞɟɧɢɹ� ɤ� ɫɪɚɜɧɢ-
ɬɟɥɶɧɨɣ�ɦɨɞɟɥɢ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɫ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ; 

3) ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɥɢɧɢɣ�ɫ 
ɰɟɥɶɸ�ɤɨɧɤɭɪɟɧɰɢɢ�ɱɚɫɬɧɵɯ�ɩɟɪɟɜɨɡɱɢɤɨɜ�ɢ�ɞɪ. 

Ʉɨɧɟɱɧɨɣ�ɰɟɥɶɸ�ɪɚɫɫɦɨɬɪɟɧɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɹɜɥɹɟɬɫɹ�ɭɦɟɧɶɲɟɧɢɟ�ɬɪɚɧɫ-
ɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɢɡɞɟɪɠɟɤ�ɜ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɹɯ�ɞɜɢɠɟɧɢɹ�ɪɟɫɭɪɫɨɜ 
ɢ�ɜɵɩɨɥɧɟɧɢɟ�ɬɪɟɛɨɜɚɧɢɣ�ɨɬɩɪɚɜɢɬɟɥɟɣ�ɢ�ɩɨɥɭɱɚɬɟɥɟɣ�ɝɪɭɡɨɜ. ɉɪɢɱɟɦ�ɞɜɚ 
ɩɨɫɥɟɞɧɢɯ� ɩɭɧɤɬɚ� ɹɜɥɹɸɬɫɹ� ɱɚɫɬɧɵɦɢ� ɫɥɭɱɚɹɦɢ� ɩɟɪɜɨɣ� ɡɚɞɚɱɢ. ɉɪɢ� ɷɬɨɦ 
ɩɟɪɜɵɣ�ɢɡ�ɞɜɭɯ�ɩɨɫɥɟɞɧɢɯ�ɜɚɪɢɚɧɬɨɜ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɟɞɢɧɨɣ�ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɟ� ɞɥɹ� ɝɪɭɡɨɜɵɯ� ɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ, ɱɬɨ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɟɟ� ɢɧɬɟɧ-
ɫɢɜɧɭɸ�ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ɉɞɧɚɤɨ�ɜ�ɥɸɛɨɦ�ɜɚɪɢɚɧɬɟ�ɫɭɳɟɫɬɜɭɟɬ�ɨɛɳɚɹ�ɩɪɨɛɥɟɦɚ�ɦɢɧɢɦɢɡɚɰɢɢ�ɩɨ-
ɪɨɠɧɟɝɨ�ɩɪɨɛɟɝɚ�ɜɚɝɨɧɨɜ�ɢ�ɢɯ�ɢɧɬɟɧɫɢɜɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨ�ɩɪɢɱɢɧɟ�ɛɨ-
ɥɟɟ� ɧɢɡɤɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɨ� ɜɪɟɦɟɧɢ� ɩɪɢɜɚɬɧɵɯ� ɜɚɝɨɧɨɜ, 
ɱɬɨ� ɬɪɟɛɭɟɬ�ɧɚɥɢɱɢɹ� ɛɨɥɶɲɟɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɬɚɤɢɯ� ɜɚɝɨɧɨɜ�ɢ� ɛɨɥɟɟ� ɫɥɨɠɧɨɣ 
ɨɛɳɟɣ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ�ɛɚɡɵ�ɫ�ɰɟɥɶɸ�ɫɥɟɠɟɧɢɹ�ɡɚ�ɦɟɫɬɨɦ�ɧɚɯɨɠɞɟɧɢɹ�ɩɟ-
ɪɟɜɨɡɨɱɧɵɯ� ɫɪɟɞɫɬɜ�ɢ� ɢɯ� ɫɨɫɬɨɹɧɢɟɦ. Ɍɚɤɢɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ� ɫɨɡɞɚɸɬ� ɭɫɥɨ-
ɜɢɹ�ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɤɥɚɞɨɜ�ɧɚ�ɤɨɥɟɫɚɯ, ɚ 
ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɶ� ɢɥɢ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɶ� ɜɨɡɦɟɳɚɟɬ� ɩɥɚɬɭ� ɡɚ� ɩɨɥɶɡɨɜɚɧɢɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦɢ� ɜɚɝɨɧɚɦɢ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɬɚɤɨɝɨ� ɩɨɞɯɨɞɚ� ɷɤɨɧɨɦɢɹ� ɧɚ 
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ɫɤɥɚɞɫɤɢɯ� ɢɡɞɟɪɠɤɚɯ� ɢ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɹɯ� ɦɨɠɟɬ� ɩɟɪɟ-
ɤɪɵɜɚɬɶ�ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɨɪɨɠɧɢɦ�ɩɪɨɛɟɝɨɦ�ɩɪɢɜɚɬɧɵɯ�ɩɨɪɨɠɧɢɯ�ɜɚ-
ɝɨɧɨɜ, ɢɯ�ɨɬɫɬɨɟɦ�ɧɚ�ɩɭɬɹɯ, ɭɥɭɱɲɟɧɢɟɦ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɹɜɨɤ 
ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ, ɱɬɨɛɵ� ɩɪɢɜɚɬɧɵɟ� ɜɚɝɨɧɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ� ɤɚɤ� ɫɤɥɚɞ� ɧɚ 
ɤɨɥɟɫɚɯ, ɦɨɝɥɢ�ɨɤɚɡɚɬɶɫɹ�ɜ�ɡɨɧɟ�ɢɯ�ɩɨɬɪɟɛɧɨɫɬɢ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɞɪɭɝɢɦ�ɝɪɭɡɨ-
ɨɬɩɪɚɜɢɬɟɥɹɦ. 

ɍɱɢɬɵɜɚɹ�ɨɫɨɛɟɧɧɨɫɬɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪ-
ɬɚ�ɢ�ɜɨɡɧɢɤɚɸɳɭɸ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɦɨɛɢɥɢɡɚɰɢɨɧɧɵɯ�ɩɟɪɟɜɨɡɤɚɯ, ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɵɦ� ɦɨɠɟɬ� ɨɤɚɡɚɬɶɫɹ� ɜɚɪɢɚɧɬ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɦɢ� ɫɨɛɫɬɜɟɧɧɨɫɬɢ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɣ�ɧɚɥɢɱɢɟ�ɜɚɝɨɧɨɜ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ (ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪ-
ɤɚ) ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɢ� ɞɪɭɝɢɯ� ɩɟɪɟɜɨɡɨɤ. ȼ� ɪɟɡɭɥɶɬɚɬɟ 
ɦɨɠɟɬ�ɩɨɜɵɫɢɬɶɫɹ�ɚɞɚɩɬɢɜɧɨɫɬɶ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɜ� ɭɫɥɨɜɢɹɯ�ɤɨɧɤɭɪɟɧɰɢɢ 
ɧɚ� ɪɵɧɤɟ� ɧɟ� ɬɨɥɶɤɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ, ɧɨ� ɢ� ɩɟɪɟɜɨɡɨɤ� ɞɪɭɝɢɦɢ� ɜɢɞɚɦɢ 
ɬɪɚɧɫɩɨɪɬɚ. 

ɇɚɥɢɱɢɟ� ɫɨɜɦɟɫɬɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɫ� ɜɚɝɨɧɚɦɢ� ɩɪɢɜɚɬɧɨɝɨ� ɢ� ɢɧɜɟɧɬɚɪɧɨɝɨ 
ɩɚɪɤɚ�ɬɪɟɛɭɟɬ�ɜɵɜɨɞɚ�ɜɚɝɨɧɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɢɡ�ɦɨɧɨɩɨɥɶɧɨɝɨ�ɬɚɪɢɮɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɱɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɧɚ� ɪɚɜɧɵɯ� ɭɫɥɨɜɢɹɯ 
ɤɨɧɤɭɪɢɪɨɜɚɬɶ�ɜɚɝɨɧɚɦ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɫ�ɩɪɢɜɚɬɧɵɦɢ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɜɚɝɨ-
ɧɵ�ɩɪɢɜɚɬɧɵɟ�ɢ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɤɚɤ�ɜ�ɤɚɱɟɫɬɜɟ 
ɫɤɥɚɞɚ�ɧɚ�ɤɨɥɟɫɚɯ, ɬɚɤ�ɢ�ɫ�ɭɱɟɬɨɦ�ɬɪɟɛɨɜɚɧɢɣ�ɤɥɢɟɧɬɨɜ�ɜ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟ-
ɩɹɯ�ɞɜɢɠɟɧɢɹ�ɪɟɫɭɪɫɨɜ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɩɟɪɟɯɨɞɚ� ɨɬ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɤ 
ɩɪɢɜɚɬɧɵɦ�ɞɥɹ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 
Ɍɚɛɥɢɰɚ 1 – ɉɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɩɟɪɟɜɨɞɚ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ 

ɜ�ɩɪɢɜɚɬɧɵɣ�ɞɥɹ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 
ɉɨɩɨɥɧɟɧɢɟ 
ɛɸɞɠɟɬɚ�ɡɚ 
ɫɱɟɬ�ɧɚɥɨɝɨɜ�ɫ 
ɩɪɢɛɵɥɢ�ɫɨɛ-
ɫɬɜɟɧɧɢɤɚ�ɜɚ-
ɝɨɧɨɜ. 
Ɋɚɡɜɢɬɢɟ�ɤɨɧ-
ɤɭɪɟɧɰɢɢ�ɧɚ 
ɪɵɧɤɟ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ�ɭɫ-
ɥɭɝ�ɜ�ɩɪɟɞɟ-
ɥɚɯ�ȿȺɗɋ 

Ɉɬɫɭɬɫɬɜɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ�ɨɩɟɪɚɬɢɜɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɨɫɭɳɟɫɬɜ-
ɥɟɧɢɹ�ɜɨɢɧɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ. 
ɍɦɟɧɶɲɟɧɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɨ�ɫɧɢɠɟɧɧɨɦɭ�ɬɚɪɢɮɭ�ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɩɟɪɟɜɨɡɤɢ�ɧɢɡɤɨɫɬɨɢɦɨɫɬɧɵɯ�ɝɪɭɡɨɜ. 
ɋɧɢɠɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɟɪɟɜɨɡɤɢ� ɭɡɤɨɫɩɟɰɢɮɢɱɧɵɯ� ɝɪɭɡɨɜ 
ɜɫɥɟɞɫɬɜɢɟ� ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ� ɩɪɢɨɛɪɟɬɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɞɥɹ� ɫɨɛɫɬɜɟɧɧɢɤɚ (ɬɹɠɟɥɨɜɟɫɧɵɟ, 
ɫɜɟɪɯɧɟɝɚɛɚɪɢɬɧɵɟ, ɨɩɚɫɧɵɟ� ɢ� ɬ. ɞ.) ɢɥɢ� ɨɱɟɧɶ� ɜɵɫɨɤɚɹ� ɫɬɨɢ-
ɦɨɫɬɶ�ɢɯ�ɩɟɪɟɜɨɡɤɢ. 
Ɉɬɫɭɬɫɬɜɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɣ� ɛɚɡɵ, ɪɟɝɭɥɢ-
ɪɭɸɳɟɣ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ�ɜɫɟɯ�ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ�ɫɬɨɪɨɧ�ɢ�ɪɟɝ-
ɥɚɦɟɧɬɢɪɭɸɳɟɣ� ɞɟɣɫɬɜɢɹ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ� ɡɧɚɱɢɦɵɯ� ɞɥɹ� ɝɨɫɭ-
ɞɚɪɫɬɜɚ�ɩɟɪɟɜɨɡɨɤ. 
ɋɧɢɠɟɧɢɟ�ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɣ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟ-
ɥɚɪɭɫɶ� ɜɫɥɟɞɫɬɜɢɟ� ɭɜɟɥɢɱɟɧɢɹ� ɫɬɨɢɦɨɫɬɢ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɭɜɟɥɢɱɟ-
ɧɢɹ�ɫɪɨɤɨɜ�ɩɨɞɚɱɢ�ɜɚɝɨɧɨɜ. 
ɋɧɢɠɟɧɢɟ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɤɨɧɟɱɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɜɫɥɟɞ-
ɫɬɜɢɟ�ɭɜɟɥɢɱɟɧɢɹ�ɞɨɥɢ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɜ�ɰɟɧɟ 
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Ⱥɧɚɥɨɝɢɱɧɨ� ɜ� ɬɚɛɥɢɰɟ 2 ɭɤɚɡɚɧɵ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɩɟɪɟɯɨɞɚ 
ɨɬ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɤ�ɩɪɢɜɚɬɧɨɦɭ�ɞɥɹ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨ-
ɪɨɝɢ, ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ� ɢ� ɜɥɚɞɟɥɶɰɟɜ� ɩɪɢɜɚɬɧɨɝɨ� ɩɨɞ-
ɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

Ɉɛɨɛɳɚɹ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ, ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɜɵɜɨɞɵ. 
1 ɇɚ�ɞɚɧɧɨɦ� ɷɬɚɩɟ� ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɤ�ɧɟɞɨɫɬɚɬ-

ɤɚɦ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ, ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɪɢɜɚɬɧɵɦɢ 
ɜɚɝɨɧɚɦɢ, ɦɨɠɧɨ�ɨɬɧɟɫɬɢ: 

í� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɢɡɧɨɫɚ, ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɩɪɢɱɢɧɨɣ� ɧɚɥɢɱɢɹ� ɞɨɜɨɥɶɧɨ 
ɱɚɫɬɨɣ�ɧɟɩɪɢɝɨɞɧɨɫɬɢ� ɜ� ɤɨɦɦɟɪɱɟɫɤɨɦ� ɨɬɧɨɲɟɧɢɢ� ɜɚɝɨɧɨɜ�ɢ�ɩɨ�ɷɬɨɣ�ɩɪɢ-
ɱɢɧɟ�ɧɢɡɤɨɝɨ�ɭɪɨɜɧɹ�ɫɨɯɪɚɧɧɨɫɬɢ�ɝɪɭɡɚ; 

í�ɫɨɞɟɪɠɚɧɢɟ�ɫɤɥɚɞɫɤɢɯ�ɩɥɨɳɚɞɟɣ�ɢɡ�ɡɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɛɵɫɬɪɨɝɨ�ɨɫɜɨ-
ɛɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɱɟɪɟɡ�ɫɤɥɚɞ�ɝɪɭɡɨɜɥɚ-
ɞɟɥɶɰɟɜ. ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɧɚɥɢɱɢɟɦ�ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ� ɩɥɚɬɵ� ɡɚ�ɩɨɥɶɡɨ-
ɜɚɧɢɟ�ɬɚɤɢɦɢ�ɜɚɝɨɧɚɦɢ, ɚ�ɬɚɤɠɟ�ɧɚɱɢɫɥɟɧɢɟɦ�ɝɪɭɡɨɜɥɚɞɟɥɶɰɚɦ�ɧɟɭɫɬɨɣɤɢ�ɡɚ 
ɩɪɨɫɬɨɣ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 24 ɱɚɫɚ�ɢ�ɛɨɥɟɟ. 

2 ɋɪɟɞɢ�ɞɨɫɬɨɢɧɫɬɜ�ɜɚɝɨɧɨɜ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ�ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ: 
í�ɨɬɥɚɠɟɧɧɭɸ�ɫɢɫɬɟɦɭ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ; 
í�ɭɩɪɨɳɟɧɧɨɟ�ɞɨɤɭɦɟɧɬɚɥɶɧɨɟ� ɨɮɨɪɦɥɟɧɢɟ� ɫɥɟɞɨɜɚɧɢɹ�ɩɨɪɨɠɧɟɝɨ�ɩɨɞ-

ɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ; 
í�ɭɧɢɜɟɪɫɚɥɶɧɵɣ�ɬɢɩ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɤ�ɤɨɬɨɪɨɦɭ�ɨɬɧɨɫɢɬɫɹ�ɡɧɚɱɢ-

ɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɢɧɜɟɧɬɚɪɧɵɯ�ɜɚɝɨɧɨɜ, ɩɨɡɜɨɥɹɟɬ�ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ, ɩɨ�ɫɪɚɜ-
ɧɟɧɢɸ�ɫɨ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ�ɜɚɝɨɧɨɦ, ɫɧɢɠɚɬɶ�ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɢɯ�ɪɟɦɨɧɬɚ 
ɢ�ɫɨɞɟɪɠɚɧɢɹ. 

3 ɂɧɜɟɧɬɚɪɧɵɣ� ɜɚɝɨɧɧɵɣ� ɩɚɪɤ� ɛɨɥɟɟ� ɦɨɛɢɥɟɧ, ɦɟɧɶɲɟ� ɩɪɨɫɬɚɢɜɚɟɬ� ɜ 
ɨɠɢɞɚɧɢɢ� ɜɵɩɨɥɧɟɧɢɹ�ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɯ� ɨɩɟɪɚɰɢɣ, ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɚɪ-
ɤɨɦ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ, ɩɨ�ɫɥɟɞɭɸɳɢɦ�ɩɪɢɱɢɧɚɦ: 

í� ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ� ɚɩɩɚɪɚɬɭ� ɩɪɟɞɨɫɬɚɜɥɟɧɚ� ɩɨɥɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɩɨ-
ɬɪɟɛɧɨɫɬɢ�ɜ�ɢɧɜɟɧɬɚɪɧɨɦ�ɩɨɞɜɢɠɧɨɦ�ɫɨɫɬɚɜɟ�ɧɚ�ɫɟɬɢ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɢ; 

í�ɫɨɛɫɬɜɟɧɧɢɤ�ɩɪɢɜɚɬɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɪɚɛɨɬɚɟɬ�ɫ 
ɨɩɪɟɞɟɥɟɧɧɵɦ� ɤɪɭɝɨɦ� ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ� ɢ� ɨɛɨɪɨɬ� ɟɝɨ� ɜɚɝɨɧɚ� ɡɧɚɱɢɬɟɥɶɧɨ 
ɛɨɥɶɲɟ�ɢɡ�ɡɚ�ɩɨɪɨɠɧɟɝɨ�ɩɪɨɛɟɝɚ�ɢ�ɞɥɢɬɟɥɶɧɨɝɨ�ɩɪɨɫɬɨɹ; 

í� ɫɨɛɫɬɜɟɧɧɢɤɚ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɢɧɬɟɪɟɫɭɟɬ� ɧɟ 
ɨɛɨɪɨɬ�ɜɚɝɨɧɚ, ɚ�ɟɝɨ�ɞɨɯɨɞɧɨɫɬɶ�ɜ�ɟɞɢɧɢɰɭ�ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ�ɬɟɫɧɨ�ɫɜɹɡɚɧɚ�ɫ 
ɩɥɚɬɨɣ�ɡɚ�ɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɚɦɢ [2]; 

í� ɨɩɥɚɬɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɚɪɢɮɚ� ɝɪɭɠɟɧɨɝɨ (ɩɨɪɨɠɧɟɝɨ) ɜɚɝɨɧɚ� ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɚɧ�ɩɪɨɩɢɫɵɜɚɟɬɫɹ�ɜ�ɤɨɧɬɪɚɤɬɟ�ɧɚ�ɩɨɫɬɚɜɤɭ�ɬɨɜɚɪɚ. 
ɇɚɩɪɢɦɟɪ, ɩɪɢ� ɩɨɫɬɚɜɤɟ� ɫɵɪɶɹ� ɜ� Ɋɟɫɩɭɛɥɢɤɭ� Ȼɟɥɚɪɭɫɶ� ɨɩɥɚɬɚ� ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ� ɬɚɪɢɮɚ� ɝɪɭɠɟɧɨɝɨ� ɪɟɣɫɚ� ɜɚɝɨɧɚ�ɩɨ� ɬɟɪɪɢɬɨɪɢɢ�ɞɪɭɝɢɯ� ɫɬɪɚɧ� ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ�ɩɨɫɬɚɜɳɢɤɨɦ, ɩɨ�ɬɟɪɪɢɬɨɪɢɢ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ – ɩɨɬɪɟɛɢ-
ɬɟɥɟɦ� ɫɵɪɶɹ, ɚ� ɩɨ� ɬɪɚɧɡɢɬɧɵɦ� ɠɟɥɟɡɧɵɦ� ɞɨɪɨɝɚɦ – ɱɟɪɟɡ� ɷɤɫɩɟɞɢɬɨɪɚ 
ɩɨɫɬɚɜɳɢɤɨɦ�ɢɥɢ�ɩɨɬɪɟɛɢɬɟɥɟɦ. 
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Ɍɚɛɥɢɰɚ 2 – ɉɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɩɟɪɟɯɨɞɚ�ɨɬ�ɢɧɜɟɧɬɚɪɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨ-
ɧɨɜ�ɤ�ɩɪɢɜɚɬɧɵɦ�ɞɥɹ�ɫɭɛɴɟɤɬɨɜ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ⱦɥɹ�ɩɟɪɟɜɨɡɱɢɤɚ (Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ): 
í� ɨɬɫɭɬɫɬɜɢɟ�ɡɚɬɪɚɬ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�ɜɚ-
ɝɨɧɧɨɝɨ�ɩɚɪɤɚ; 
í� ɨɬɫɭɬɫɬɜɢɟ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɜ� ɫɨɞɟɪ-
ɠɚɧɢɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɞɥɹ� ɪɟɦɨɧɬɚ 
ɜɚɝɨɧɨɜ; 
í� ɩɨɥɭɱɟɧɢɟ� ɩɪɢɛɵɥɢ� ɨɬ� ɜɵɩɨɥɧɟɧɢɹ 
ɪɟɦɨɧɬɧɵɯ� ɪɚɛɨɬ� ɜ� ɫɥɭɱɚɟ� ɫɨɯɪɚɧɟɧɢɹ  
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɞɥɹ�ɪɟɦɨɧɬɚ�ɜɚɝɨɧɨɜ;  
í�ɨɬɫɭɬɫɬɜɢɟ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜ�ɫɨɞɟɪɠɚ-
ɧɢɢ�ɲɬɚɬɚ�ɪɚɛɨɬɧɢɤɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ�ɡɚ 
ɩɪɢɟɦ�ɢ�ɢɫɩɨɥɧɟɧɢɟ�ɡɚɹɜɨɤ�ɧɚ�ɩɟɪɟɜɨɡ-
ɤɭ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ 

í� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɚɡɜɢɬɢɹ� ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɵ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɬɫɬɨɹ� ɩɨɪɨɠɧɢɯ 
ɩɪɢɜɚɬɧɵɯ� ɜɚɝɨɧɨɜ� ɜ� ɨɠɢɞɚɧɢɢ� ɡɚɤɥɸ-
ɱɟɧɢɹ�ɞɨɝɨɜɨɪɚ;  
í� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɪɢɫɤɢ�ɧɟɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɟɪɟɜɨɡɨɤ� ɜɫɥɟɞɫɬɜɢɟ 
ɭɯɭɞɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɬɟɤɭɳɟɝɨ� ɫɨɞɟɪɠɚ-
ɧɢɹ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ;  
í� ɨɬɫɭɬɫɬɜɢɟ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ� ɩɥɚɧɢ-
ɪɨɜɚɧɢɹ� ɢ� ɜɵɩɨɥɧɟɧɢɹ� ɩɥɚɧɚ� ɩɟɪɟɜɨɡɨɤ 
ɢ, ɤɚɤ� ɫɥɟɞɫɬɜɢɟ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɡɚ-
ɝɪɭɡɤɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

Ⱦɥɹ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ: 
í�ɜɨɡɦɨɠɧɨɫɬɶ�ɡɚɤɥɸɱɟɧɢɹ�ɞɨɝɨɜɨɪɚ�ɧɚ 
ɞɥɢɬɟɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɚ; 
í�ɜɨɡɦɨɠɧɨɫɬɶ�ɜɵɛɨɪɚ�ɨɩɟɪɚɬɨɪɚ�ɜɚɝɨ-
ɧɨɜ� ɫ� ɧɚɢɦɟɧɶɲɟɣ� ɨɛɴɹɜɥɟɧɧɨɣ� ɫɬɚɜ-
ɤɨɣ�ɧɚ�ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ�ɜɚɝɨɧɚ�ɜ�ɪɟɣɫ 

í� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɪɢɫɤɢ�ɧɟɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɬɪɟɛɧɨɝɨ�ɨɛɴɟɦɚ�ɩɟɪɟɜɨɡɨɤ�ɜɫɥɟɞɫɬɜɢɟ 
ɞɟɮɢɰɢɬɚ�ɜɚɝɨɧɨɜ; 
í� ɪɵɧɨɱɧɵɣ� ɦɟɯɚɧɢɡɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɰɟɧɵ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɚ (ɪɨɫɬ�ɩɪɢ 
ɞɟɮɢɰɢɬɟ); 
í� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɩɥɚɬɵ� ɢɡɞɟɪɠɟɤ� ɜɥɚ-
ɞɟɥɶɰɚ� ɜɚɝɨɧɨɜ, ɜɤɥɸɱɚɟɦɵɯ� ɜ� ɫɬɨɢ-
ɦɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ;  
í� ɫɥɨɠɧɨɫɬɶ� ɢ� ɛɨɥɶɲɚɹ� ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶ�ɩɪɨɰɟɞɭɪɵ�ɩɨɢɫɤɚ�ɨɩɟɪɚɬɨɪɚ�ɢ�ɡɚ-
ɤɥɸɱɟɧɢɹ� ɞɨɝɨɜɨɪɚ� ɫ� ɜɥɚɞɟɥɶɰɟɦ� ɩɨɞ-
ɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 

Ⱦɥɹ�ɜɥɚɞɟɥɶɰɚ�ɩɪɢɜɚɬɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ: 
í�ɩɨɥɭɱɟɧɢɟ�ɩɪɢɛɵɥɢ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɢ�ɜɚɝɨɧɨɜ, ɜ�ɬ. ɱ. ɩɪɢ�ɢɯ�ɧɚɯɨɠɞɟɧɢɢ 
ɡɚ� ɩɪɟɞɟɥɚɦɢ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ 
�ɷɤɫɩɨɪɬ�ɭɫɥɭɝ); 
í� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɞɨɯɨɞɨɜ� ɜ 
ɜɚɥɸɬɟ� ɩɪɢ� ɡɚɤɥɸɱɟɧɢɢ� ɞɨɝɨɜɨɪɨɜ� ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɚɝɨɧɨɜ� ɫ� ɧɟɪɟɡɢɞɟɧɬɚ-
ɦɢ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ; 
í� ɪɵɧɨɱɧɵɣ� ɦɟɯɚɧɢɡɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɰɟɧɵ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɚ (ɪɨɫɬ�ɩɪɢ 
ɞɟɮɢɰɢɬɟ, ɫɧɢɠɟɧɢɟ�ɩɪɢ�ɩɪɨɮɢɰɢɬɟ); 
í� ɡɚɤɥɸɱɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨ� ɜɵɝɨɞɧɵɯ 
ɞɥɹ�ɫɨɛɫɬɜɟɧɧɢɤɚ�ɜɚɝɨɧɨɜ�ɞɨɝɨɜɨɪɨɜ 

í�ɧɟɪɚɰɢɨɧɚɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɚɝɨɧ-
ɧɨɝɨ�ɩɚɪɤɚ; 
í�ɪɢɫɤɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɩɪɨɮɢɰɢɬɚ�ɜɚɝɨ-
ɧɨɜ; 
í�ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɨɞɟɪɠɚɧɢɹ�ɢ�ɪɟɦɨɧɬɚ 
ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɩɨ�ɪɵɧɨɱɧɵɦ�ɰɟɧɚɦ; 
í�ɨɩɥɚɬɚ�ɩɨɪɨɠɧɟɝɨ�ɪɟɣɫɚ�ɜɚɝɨɧɚ; 
í�ɨɩɥɚɬɚ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɟ�ɫɜɨɟɝɨ�ɢ�ɞɪɭɝɢɯ�ɝɨɫɭɞɚɪɫɬɜ. 
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4 ȼ�ɩɪɨɰɟɫɫɟ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɤɢ�ɝɪɭɡɨɜ�ɜ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɚɯ�ɦɟɠɞɭ 
ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɦ�ɢ�ɫɨɛɫɬɜɟɧɧɢɤɨɦ (ɨɩɟɪɚɬɨɪɨɦ, ɪɚɫɩɨɪɹɞɢɬɟɥɟɦ, ɚɪɟɧɞɚ-
ɬɨɪɨɦ, ɫɭɛɚɪɟɧɞɚɬɨɪɨɦ) ɜɚɝɨɧɨɜ� ɡɚɤɥɸɱɚɟɬɫɹ� ɞɨɝɨɜɨɪ� ɨɤɚɡɚɧɢɹ� ɭɫɥɭɝɢ� ɩɨ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɸ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɞɥɹ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ. ɉɨɞ�ɬɚɤɢɦɢ�ɭɫɥɭɝɚɦɢ�ɩɨɧɢɦɚɟɬɫɹ�ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ�ɢ�ɨɛɟɫ-
ɩɟɱɟɧɢɟ�ɧɚɥɢɱɢɹ�ɧɚ�ɫɬɚɧɰɢɢ�ɩɨɝɪɭɡɤɢ�ɩɪɢɝɨɞɧɵɯ�ɜ�ɬɟɯɧɢɱɟɫɤɨɦ�ɢ�ɤɨɦɦɟɪ-
ɱɟɫɤɨɦ�ɨɬɧɨɲɟɧɢɹɯ�ɜɚɝɨɧɨɜ, ɭɤɚɡɚɧɧɵɯ�ɜ�ɡɚɹɜɤɚɯ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɢ�ɞɢɫɩɟɬɱɟɪ-
ɫɤɢɣ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɩɪɨɞɜɢɠɟɧɢɟɦ� ɜɚɝɨɧɨɜ. Ⱦɥɹ� ɨɤɚɡɚɧɢɹ� ɭɫɥɭɝɢ� ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɫɨɛɫɬɜɟɧɧɵɟ, ɚɪɟɧɞɨɜɚɧɧɵɟ, ɚ�ɬɚɤɠɟ�ɩɪɢɜɥɟɱɟɧɧɵɟ�ɧɚ�ɢɧɨɦ 
ɡɚɤɨɧɧɨɦ�ɨɫɧɨɜɚɧɢɢ�ɜɚɝɨɧɵ. 

5 ɍɤɚɡɚɧɧɵɟ�ɜ�ɩɭɧɤɬɟ 4 ɜɚɝɨɧɵ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ�ɩɨɞ�ɩɟɪɟɜɨɡɤɭ�ɝɪɭɡɨɜ, 
ɢɫɩɨɥɶɡɭɸɬɫɹ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɩɨ�ɧɚɡɧɚɱɟɧɢɸ�ɩɨ�ɦɚɪɲɪɭɬɚɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɫɬɨɪɨɧɚɦɢ� ɞɨɝɨɜɨɪɚ. Ɉɛɵɱɧɨ� ɡɚɩɪɟɳɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨ-
ɫɬɚɜɚ�ɞɥɹ�ɯɪɚɧɟɧɢɹ, ɬɨ� ɟɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɤɚɤ� ɫɤɥɚɞɚ�ɧɚ�ɤɨɥɟɫɚɯ. ȼ�ɬɨ�ɠɟ 
ɜɪɟɦɹ�ɜɚɝɨɧɵ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ�ɩɪɟɞɩɪɢɹɬɢɸ�ɧɚ�ɩɪɚɜɟ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɚɪɟɧ-
ɞɵ�ɢɥɢ�ɞɪɭɝɨɦ�ɡɚɤɨɧɧɨɦ�ɨɫɧɨɜɚɧɢɢ, ɱɚɫɬɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɤɥɚɞɚ 
ɧɚ� ɤɨɥɟɫɚɯ. Ɍɚɤɨɣ� ɪɟɠɢɦ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɦɨɠɟɬ� ɛɵɬɶ 
ɨɛɨɫɧɨɜɚɧ:  

í�ɨɬɫɭɬɫɬɜɢɟɦ�ɫɜɨɛɨɞɧɵɯ�ɫɤɥɚɞɫɤɢɯ�ɩɥɨɳɚɞɟɣ; 
í�ɫɨɤɪɚɳɟɧɢɟɦ�ɝɪɭɡɨɜɨɣ� ɨɩɟɪɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ�ɝɪɭɡ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɚɜ-

ɥɟɧ�ɫɪɚɡɭ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ�ɰɟɯ, ɦɢɧɭɹ�ɫɤɥɚɞ; 
í�ɦɨɛɢɥɶɧɨɫɬɶɸ�ɝɪɭɡɚ�ɜ�ɜɚɝɨɧɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɚɯɨɞɹɳɢɦɫɹ�ɜ�ɫɤɥɚɞɟ.   

ȼ�ɭɫɥɨɜɢɹɯ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɤɨɝɞɚ�ɜɨɡɧɢɤɚɟɬ�ɪɟɡɤɚɹ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɦɚɬɟ-
ɪɢɚɥɶɧɨɦ�ɪɟɫɭɪɫɟ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɦ�ɦɟɫɬɟ�ɫɩɪɨɫɚ�ɧɚ�ɧɟɝɨ, ɥɢɛɨ�ɞɥɹ�ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ�ɫ�ɛɨɥɶɲɢɦ�ɚɫɫɨɪɬɢɦɟɧɬɨɦ�ɜɵɩɭɫɤɚɟɦɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ� ɫɤɥɚɞɚ� ɧɚ� ɤɨɥɟɫɚɯ� ɹɜɥɹɟɬɫɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɩɪɨɜɟɪɟɧɧɵɦ� ɧɚ 
ɩɪɚɤɬɢɤɟ�ɫɩɨɫɨɛɨɦ�ɭɫɤɨɪɟɧɢɹ�ɞɨɫɬɚɜɤɢ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɪɟɫɭɪɫɨɜ. 

6 Ƚɪɭɡɨɨɬɩɪɚɜɢɬɟɥɶ�ɢɥɢ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɶ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ�ɝɪɭ-
ɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɫ� ɩɪɢɜɚɬɧɵɦɢ� ɜɚɝɨɧɚɦɢ� ɜ� ɬɟɱɟɧɢɟ� ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ� ɫɪɨɤɚ 
�ɤɚɤ�ɩɪɚɜɢɥɨ, ɧɟ�ɛɨɥɟɟ 3 ɫɭɬɨɤ). ȼ�ɫɥɭɱɚɟ�ɧɟɜɵɩɨɥɧɟɧɢɹ�ɭɤɚɡɚɧɧɨɝɨ�ɫɪɨɤɚ�ɡɚ 
ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɨɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɩɨɞ�ɝɪɭɡɨɜɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ�ɫ 
ɝɪɭɡɨɜɥɚɞɟɥɶɰɚ�ɜɡɢɦɚɟɬɫɹ�ɧɟɭɫɬɨɣɤɚ�ɡɚ�ɤɚɠɞɵɟ�ɫɭɬɤɢ�ɩɪɨɫɬɨɹ�ɜ�ɩɨɥɶɡɭ�ɫɨɛ-
ɫɬɜɟɧɧɢɤɚ (ɨɩɟɪɚɬɨɪɚ) ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

ɇɚ�ɩɪɚɤɬɢɤɟ�ɜɫɟ�ɪɚɫɯɨɞɵ�ɫɨɛɫɬɜɟɧɧɢɤɚ (ɨɩɟɪɚɬɨɪɚ) ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, 
ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɟɪɟɜɨɡɤɨɣ�ɝɪɭɡɨɜ�ɜ�ɟɝɨ�ɜɚɝɨɧɚɯ, ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ�ɝɪɭɡɨɨɬɩɪɚ-
ɜɢɬɟɥɟɦ�ɢɥɢ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɦ�ɧɚ�ɞɨɝɨɜɨɪɧɨɣ�ɨɫɧɨɜɟ: 

í�ɬɚɪɢɮɵ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɋɆȽɋ; 
í�ɫɛɨɪɵ�ɞɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɩɟɪɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɟɪɟɜɨɡɤɨɣ�ɝɪɭɡɨɜ; 
í�ɩɥɚɬɚ�ɡɚ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɭ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɢɥɢ�ɝɪɭɡɨɩɨ-

ɥɭɱɚɬɟɥɟɣ; 
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í�ɩɥɚɬɚ�ɡɚ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɭɬɹɯ�ɨɬɫɬɨɹ, ɜ�ɫɜɹɡɢ�ɫ�ɧɟɩɪɢɟ-
ɦɨɦ� ɜɚɝɨɧɨɜ� ɧɚ� ɫɬɚɧɰɢɢ� ɩɨɝɪɭɡɤɢ� ɢɥɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ; 

í�ɩɥɚɬɚ�ɡɚ�ɢɧɵɟ�ɭɫɥɭɝɢ (ɪɚɛɨɬɵ), ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɟɪɟɜɨɡɤɨɣ�ɝɪɭɡɚ�ɜ�ɩɪɢɜɚɬ-
ɧɵɯ�ɜɚɝɨɧɚɯ. 

7 ȼ� ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ� ɨɬɝɪɭɡɤɚ� ɩɪɨɢɡɜɟɞɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɦɨɠɟɬ� ɛɵɬɶ 
ɨɫɭɳɟɫɬɜɥɟɧɚ�ɜ�ɬɨɬ�ɠɟ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ, ɤɨɬɨɪɵɣ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɩɪɢ�ɩɟɪɟ-
ɜɨɡɤɟ�ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ�ɞɥɹ�ɩɪɟɞɩɪɢɹɬɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɜ�ɞɨɝɨɜɨɪɟ�ɧɚ�ɭɫɥɭ-
ɝɢ�ɩɨ�ɩɪɟɞɨɫɬɚɜɥɟɧɢɸ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɜ�ɩɨɥɶɡɨɜɚɧɢɟ�ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ 
ɩɨɞ� ɩɨɝɪɭɡɤɭ� ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ� ɜɚɝɨɧɵ� ɢɡ�ɩɨɞ� ɜɵɝɪɭɡɤɢ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɦ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ. ɉɪɢ�ɷɬɨɦ�ɜɚɝɨɧ�ɫɱɢɬɚɟɬ-
ɫɹ�ɩɪɢɛɵɜɲɢɦ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɝɪɭɡɚ�ɫɨ�ɫɥɟɞɭɸɳɢɯ�ɫɭɬɨɤ�ɩɨɫɥɟ�ɜɵɝɪɭɡɤɢ�ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɟɞɩɪɢɹɬɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 

8 ɉɪɢ�ɩɟɪɟɯɨɞɟ�ɤ�ɩɪɢɜɚɬɧɨɦɭ�ɜɚɝɨɧɧɨɦɭ�ɩɚɪɤɭ�ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɟ� ɜɚɠɧɨ� ɢɦɟɬɶ� ɨɩɪɟɞɟɥɺɧɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢ� ɜɚɠɧɵɯ� ɞɥɹ� ɝɨɫɭɞɚɪɫɬɜɚ� ɩɟɪɟɜɨɡɨɤ (ɜɨɢɧɫɤɢɯ, ɫɨɰɢɚɥɶɧɵɯ 
ɧɭɠɞ�ɢ�ɞɪ.). Ⱦɨɥɹ�ɬɚɤɢɯ�ɜɚɝɨɧɨɜ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɨɛɨɫɧɨɜɚɧɚ�ɫ�ɭɱɟɬɨɦ�ɩɟɪɫɩɟɤ-
ɬɢɜ�ɢ�ɫɬɪɚɬɟɝɢɢ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. 
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ɩɨɪɬɚ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ / ȿ. ɇ. ɉɨɬɵɥɤɢɧ // ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫ-
ɩɨɪɬ: ɚɤɬɭɚɥɶɧɵɟ�ɜɨɩɪɨɫɵ�ɢ�ɢɧɧɨɜɚɰɢɢ. – 2019. – ʋ 1í2. – ɋ. 28–40. 

3 ɉɨɬɵɥɤɢɧ, ȿ. ɇ.�Ɋɚɰɢɨɧɚɥɶɧɨɟ�ɫɨɨɬɧɨɲɟɧɢɟ�ɩɪɢɜɚɬɧɵɯ�ɢ�ɢɧɜɟɧɬɚɪɧɵɯ�ɜɚɝɨɧɨɜ�ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ / ȿ. ɇ. ɉɨɬɵɥɤɢɧ // Ⱥɜɬɨɦɨɛɢɥɟ- ɢ�ɬɪɚɤ-
ɬɨɪɨɫɬɪɨɟɧɢɟ : ɦɚɬɟɪɢɚɥɵ�Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ., Ɇɢɧɫɤ, 14–18 ɦɚɹ 2018 ɝ. / Ȼɟ-
ɥɨɪɭɫ. ɧɚɰ. ɬɟɯɧ. ɭɧ�ɬ ; ɪɟɞɤɨɥ. : Ⱦ. ȼ. Ʉɚɩɫɤɢɣ [ɢ�ɞɪ.]. – Ɇɢɧɫɤ, 2018. – ɋ. 23–26. 

 
I. A. ELOVOY, E. N. POTYLKIN 

STRATEGY FOR FORMING A CARGO FLEET 
OF RAILWAY TRANSPORT OF THE REPUBLIC OF BELARUS 

The  issues  of  the  functioning  of  the  railway  transport  of  the  Republic  of  Belarus  in  
modern conditions, which are characterized by the growth of the fleet of private freight 
wagons, are considered. The advantages and disadvantages of a possible transition from an 
inventory fleet of wagons to private ones for various business entities are determined. The 
results of the study can be used in the development of a strategy for the development of 
railway transport in the Republic of Belarus in the near future. 

 
ɉɨɥɭɱɟɧɨ 28.01.2022 



102 
 

ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 4. Ƚɨɦɟɥɶ, 2022 

 
ɍȾɄ 656.224 

Ⱥ. Ⱥ. ȿɊɈɎȿȿȼ 

Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ, ɝ. Ƚɨɦɟɥɶ 
Erofeev_AA@bsut.by 

 
ɌȿɏɇɈɅɈȽɂɂ�ɂɋɄɍɋɋɌȼȿɇɇɈȽɈ�ɂɇɌȿɅɅȿɄɌȺ  
ɉɊɂ�Ɋȿɒȿɇɂɂ�ɗɄɋɉɅɍȺɌȺɐɂɈɇɇɕɏ�ɁȺȾȺɑ  
ȼ�ɋɂɋɌȿɆȿ�ɋɆȿɇɇɈ�ɋɍɌɈɑɇɈȽɈ�ɉɅȺɇɂɊɈȼȺɇɂə 
ȽɊɍɁɈȼɈɃ�ɊȺȻɈɌɕ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ 

 
Ɋɚɫɫɦɨɬɪɟɧ�ɨɩɵɬ�ɜɧɟɞɪɟɧɢɹ�ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ-

ɧɨɣ� ɫɢɫɬɟɦɵ� ɫɦɟɧɧɨ�ɫɭɬɨɱɧɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɝɪɭɡɨɜɨɣ� ɪɚɛɨɬɵ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ 
ɩɪɨɛɥɟɦɚɬɢɤɚ�ɩɪɢɦɟɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɢɧɬɟɥɥɟɤɬɚ�ɩɪɢ�ɪɟɲɟɧɢɢ�ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɡɚɞɚɱ. Ɉɩɪɟɞɟɥɟɧɚ� ɫɬɪɭɤɬɭɪɚ� ɚɩɪɢɨɪɧɨɣ� ɦɨɞɟɥɢ� ɋɋɉ� ɢ� ɫɬɪɭɤɬɭɪɚ 
ɛɚɡɵ�ɡɧɚɧɢɣ�ɫɢɫɬɟɦɵ. ɉɪɟɞɥɨɠɟɧɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɩɨɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɞɨɪɨɝɢ�ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɥɝɨɪɢɬɦɨɜ� ɦɚɲɢɧɧɨɝɨ� ɨɛɭɱɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɯ� ɧɚ� ɪɟɝɪɟɫɫɢɨɧɧɨɦ 
ɚɧɚɥɢɡɟ� ɞɚɧɧɵɯ. ɉɪɢɜɟɞɟɧɨ� ɨɩɢɫɚɧɢɟ� ɚɧɚɥɢɡɢɪɭɟɦɵɯ�ɦɚɫɫɢɜɨɜ, ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ, 
ɮɭɧɤɰɢɢ�ɤɚɱɟɫɬɜɚ�ɢ�ɚɥɝɨɪɢɬɦɚ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

 
ȼ�ɪɚɦɤɚɯ�ɫɨɡɞɚɧɢɹ�ɧɚ  Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 

ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɨɱɧɵɦ�ɩɪɨɰɟɫɫɨɦ (ɂɋɍɉɉ) ɪɚɡɪɚɛɨɬɚɧɚ�ɢ�ɜɧɟ-
ɞɪɟɧɚ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɫɦɟɧɧɨ�ɫɭɬɨɱɧɨɝɨ�ɩɥɚɧɢɪɨɜɚɧɢɹ� ɝɪɭɡɨ-
ɜɨɣ�ɪɚɛɨɬɵ (Ⱥɋ�ɋɋɉ) [1]. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ�ɫ�ɟɟ�ɩɨɦɨɳɶɸ�ɩɪɨɰɟɫɫɚ�ɩɨɞɞɟɪɠ-
ɤɢ� ɩɪɢɧɹɬɢɹ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɢ 
ɩɨɜɵɲɟɧɢɟ�ɭɪɨɜɧɹ�ɞɟɬɚɥɢɡɚɰɢɢ, ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ, ɜɚɝɨɧɧɨɣ�ɦɨɞɟɥɢ�ɩɨɡɜɨ-
ɥɢɥɢ�ɨɬɤɚɡɚɬɶɫɹ�ɨɬ�ɬɪɚɞɢɰɢɨɧɧɨɝɨ�ɫɩɨɫɨɛɚ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɨ-
ɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ.  

Ɋɚɧɟɟ�ɩɥɚɧɢɪɨɜɚɧɢɟ�ɜɵɩɨɥɧɹɥɨɫɶ�ɧɚ�ɛɚɡɟ�ɷɤɫɩɟɪɬɧɵɯ�ɪɟɲɟɧɢɣ, ɨɫɧɨɜɚɧ-
ɧɵɯ�ɧɚ�ɭɤɪɭɩɧɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɧɚɥɢɱɢɢ�ɜɚɝɨɧɨɜ�ɢ�ɝɪɭɡɨɜ, ɫɪɟɞɧɟɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɚɯ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. ȼɫɺ�ɷɬɨ�ɧɟ�ɩɨɡɜɨɥɹɥɨ�ɜ�ɩɨɥ-
ɧɨɣ� ɦɟɪɟ� ɢɫɤɥɸɱɢɬɶ� ɜɥɢɹɧɢɟ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɝɨ «ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɮɚɤɬɨɪɚ»  ɢ 
ɞɨɛɢɬɶɫɹ� ɭɥɭɱɲɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ. ȼ�ɪɟɡɭɥɶ-
ɬɚɬɟ�ɭɜɟɥɢɱɢɜɚɥɫɹ�ɩɪɨɛɟɝ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ, ɬɨɪɦɨɡɢɥɨɫɶ�ɜɵɩɨɥɧɟɧɢɟ�ɡɚɹ-
ɜɨɤ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɝɪɭɡɨɜ, ɡɚɦɟɞɥɹɥɨɫɶ�ɩɪɨɞɜɢɠɟɧɢɟ�ɝɪɭɡɨɩɨɬɨɤɨɜ, ɧɟ�ɜɫɟɝɞɚ 
ɭɞɚɜɚɥɨɫɶ�ɫɨɝɥɚɫɨɜɵɜɚɬɶ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɩɥɚɧɵ�ɩɨɟɡɞɧɨɣ� ɢ� ɝɪɭɡɨɜɨɣ�ɪɚɛɨɬɵ. 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ� ɡɚɞɚɱ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɝɪɭɡɨɜɨɣ� ɪɚɛɨɬɵ� ɩɨɡɜɨ-
ɥɢɥɚ�ɪɟɲɢɬɶ�ɷɬɢ�ɩɪɨɛɥɟɦɵ [2]. Ɉɞɧɚɤɨ�ɬɨɱɧɨɫɬɶ�ɮɨɪɦɢɪɭɟɦɵɯ�ɜ�Ⱥɋ�ɋɋɉ 
ɩɥɚɧɨɜ� ɨɫɬɚɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ (ɧɚ� ɭɪɨɜɧɟ 80í90 %). ɉɨɜɵɲɟɧɢɟ 



103 
 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɨ�ɩɭɬɟɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜ�ɫɢɫɬɟɦɟ�ɬɟɯɧɨɥɨɝɢɣ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɢɧɬɟɥɥɟɤɬɚ. 

ɂɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱ� ɋɋɉ� ɧɚɩɪɚɜɥɟɧɚ� ɧɚ� ɨɩɬɢɦɢɡɚɰɢɸ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɪɚɡɥɢɱɧɵɯ� ɩɟɪɟɜɨɡɱɢɤɨɜ� ɢ� ɭɞɨɜɥɟɬɜɨ-
ɪɟɧɢɟ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɤɥɢɟɧɬɨɜ� ɜ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɤɚɯ. Ⱥɩɪɢɨɪɧɚɹ� ɦɨɞɟɥɶ 
ɋɋɉ�ɨɫɧɨɜɚɧɚ�ɧɚ�ɫɥɟɞɭɸɳɢɯ�ɜɢɞɚɯ�ɢɧɮɨɪɦɚɰɢɢ: 

1 ɍɫɥɨɜɧɨ�ɩɨɫɬɨɹɧɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ: 
– ɩɥɚɧ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ; 
– ɬɟɯɧɢɱɟɫɤɢɣ�ɩɥɚɧ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ; 
– ɬɟɯɧɢɱɟɫɤɢɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɢ�ɭɫɥɨɜɢɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ; 
– ɧɨɪɦɚɬɢɜɵ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ. 
2 ɉɟɪɟɦɟɧɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ: 
– ɚɤɬɭɚɥɶɧɵɣ�ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ; 
– ɡɚɹɜɤɢ�ɧɚ�ɩɨɝɪɭɡɤɭ (ɨɬɩɪɚɜɨɱɧɚɹ�ɦɨɞɟɥɶ�ɞɨɪɨɝɢ); 
– ɬɟɤɭɳɚɹ�ɞɢɫɥɨɤɚɰɢɹ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 

ɧɚ�ɞɨɪɨɠɧɨɦ�ɩɨɥɢɝɨɧɟ (ɜɚɝɨɧɧɚɹ�ɦɨɞɟɥɶ�ɩɨɥɢɝɨɧɚ); 
– ɨɩɟɪɚɬɢɜɧɵɟ�ɞɚɧɧɵɟ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɨɛɴɟɤɬɨɜ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɫɨɫɬɨɹɧɢɟ 

ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ, ɩɭɬɟɣ�ɫɬɚɧɰɢɣ, ɜɵɡɜɚɧɧɵɟ�ɨɬɤɚɡɚɦɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ 
ɨɝɪɚɧɢɱɟɧɢɹ;  

– ɪɟɡɭɥɶɬɚɬɵ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɡɚ�ɨɬɱɟɬɧɵɣ�ɩɟɪɢɨɞ; 
–  ɡɚɹɜɤɢ� ɫɨɫɟɞɧɢɯ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɧɚ� ɩɟɪɟɞɚɱɭ� ɩɨɟɡɞɨɜ� ɢ� ɜɚɝɨɧɨɜ� ɩɨ 

ɫɬɵɤɨɜɵɦ�ɩɭɧɤɬɚɦ; 
– ɩɪɨɝɧɨɡ�ɫɨɫɬɨɹɧɢɹ�ɬɹɝɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɜ�ɩɥɚɧɨɜɨɦ�ɩɟɪɢɨɞɟ (ɥɨɤɨɦɨɬɢɜ-

ɧɚɹ�ɦɨɞɟɥɶ� ɪɚɛɨɬɵ�ɩɨɥɢɝɨɧɚ�ɢ�ɮɭɧɤɰɢɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɫɨɫɬɨɹɧɢɹ�ɥɨɤɨ-
ɦɨɬɢɜɨɜ�ɢ�ɧɚɥɢɱɢɹ�ɥɨɤɨɦɨɬɢɜɧɵɯ�ɛɪɢɝɚɞ�ɧɚ�ɩɟɪɢɨɞ�ɩɥɚɧɢɪɨɜɚɧɢɹ). 

Ɏɭɧɤɰɢɨɧɚɥɶɧɭɸ� ɫɬɪɭɤɬɭɪɭ� ɋɋɉ� ɞɨɩɨɥɧɹɟɬ ɛɚɡɚ� ɡɧɚɧɢɣ� ɫɢɫɬɟɦɵ, ɫɨ-
ɞɟɪɠɚɳɚɹ� ɩɥɚɧɨɜɵɟ� ɢ� ɤɨɧɬɪɨɥɶɧɵɟ� ɮɨɪɦɵ� ɩɨ� ɩɥɚɧɢɪɨɜɚɧɢɸ� ɩɨɝɪɭɡɤɢ� ɢ 
ɜɵɝɪɭɡɤɢ, ɭɬɨɱɧɹɸɳɢɟ� ɪɚɫɱɟɬɧɵɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ, ɢ ɬɪɢɚɞɵ� ɛɚɡɵ� ɡɧɚɧɢɣ 
�ɢɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ – ɩɥɚɧɨɜɵɟ�ɩɨɤɚɡɚɬɟɥɢ – ɢɬɨɝɢ�ɪɟɚɥɢɡɚɰɢɢ�ɩɥɚɧɨɜ) ɡɚ�ɜɫɟ 
ɨɬɱɟɬɧɵɟ�ɩɟɪɢɨɞɵ. 

Ƚɢɛɪɢɞɧɵɣ�ɪɟɲɚɬɟɥɶ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɡɚɞɚɱ (ȽɛɊɗɁ) ɜ�Ⱥɋ�ɋɋɉ�ɦɨɠɟɬ 
ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɜɢɞɟ�ɫɥɟɞɭɸɳɢɯ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɡɚɞɚɱ: 

– ɩɥɚɧɢɪɨɜɚɧɢɹ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɝɪɭɡɨɜɨɣ�ɪɚɛɨɬɵ; 
– ɩɥɚɧɢɪɨɜɚɧɢɹ�ɜɪɟɦɟɧɧɵғɯ�ɡɧɚɱɟɧɢɣ�ɝɪɭɡɨɜɨɣ�ɪɚɛɨɬɵ; 
– ɫɨɝɥɚɫɨɜɚɧɢɟ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ�ɢ�ɭɬɜɟɪɠɞɟɧɢɟ�ɋɋɉ.  
ɉɪɢ�ɋɋɉ�ɨɞɧɨɣ�ɢɡ�ɡɚɞɚɱ�ɹɜɥɹɟɬɫɹ� ɨɛɴɟɤɬɢɜɧɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɜɨɡɦɨɠɧɨ-

ɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ� ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ� ɫ� ɤɨɧɤɪɟɬɧɵɦɢ�ɜɚɝɨɧɚɦɢ, ɤɨɬɨɪɵɟ�ɧɚ-
ɯɨɞɹɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɩɨɥɢɝɨɧɚ�ɫɛɨɪɚ�ɢɧɮɨɪɦɚɰɢɢ. ɑɚɫɬɨ�ɦɨɝɭɬ�ɧɚɛɥɸɞɚɬɶɫɹ 
ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ�ɧɚɯɨɞɹɳɢɣɫɹ�ɧɚ�ɛɨɥɟɟ�ɞɚɥɶɧɟɦ�ɪɚɫɫɬɨɹɧɢɢ�ɨɬ� ɫɬɚɧɰɢɢ�ɧɚ-
ɡɧɚɱɟɧɢɹ�ɜɚɝɨɧ�ɭɫɩɟɜɚɸɬ�ɜɵɝɪɭɡɢɬɶ�ɜ�ɩɥɚɧɨɜɵɟ�ɫɭɬɤɢ, ɚ�ɧɚɯɨɞɹɳɢɣɫɹ�ɛɥɢ-
ɠɟ�í�ɧɟɬ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɜɨɡɧɢɤɚɟɬ�ɚɥɟɚɬɨɪɧɚɹ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�ɢɫɯɨɞɧɨɣ 
ɞɥɹ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢɧɮɨɪɦɚɰɢɢ. 
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ȼ�ɰɟɥɹɯ�ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɜ�ɪɚɦɤɚɯ�ɂɋɍɉɉ�ɧɟɨɛɯɨɞɢ-
ɦɨ�ɩɪɟɞɭɫɦɨɬɪɟɬɶ�ɦɨɞɭɥɶ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ�ɷɮɮɟɤɬɢɜɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚɰɢɣ� ɫ� ɜɚɝɨɧɨɦ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ�ɟɝɨ�ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ�ɢ�ɞɪɭɝɢɯ�ɡɧɚɱɢɦɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɨɛɫɬɚɧɨɜɤɢ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɞɨɪɨɝɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɜɵ-
ɩɨɥɧɹɬɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɨɜ�ɦɚɲɢɧɧɨɝɨ�ɨɛɭɱɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɯ�ɧɚ 
ɪɟɝɪɟɫɫɢɨɧɧɨɦ�ɚɧɚɥɢɡɟ�ɞɚɧɧɵɯ. 

Ɂɚɞɚɱɟɣ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɩɪɟɞɫɤɚɡɚɧɢɟ�ɱɢɫɥɨɜɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɨ-
ɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɫɬɚɧɰɢɢ Si�ɩɨ�ɞɚɧɧɵɦ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɨɣ� ɨɛɫɬɚɧɨɜɤɢ� ɧɚ� ɩɨɥɢɝɨɧɟ� ɭɩɪɚɜɥɟɧɢɟ. Ɂɚɞɚɱɟɣ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɚɥɝɨɪɢɬɦɚ�ɨɛɭɱɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɩɪɟɞɟɥɟɧɢɟ�ɮɭɧɤɰɢɢ f : Rn ื R. 

Ɇɟɪɚ�ɤɚɱɟɫɬɜɚ Ɋ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦɢ�ɜɵɪɚɠɟɧɢɹɦɢ: 
σหܲ˒ ˑˆ˓ห = σหሺ ˒ܷǤ˒ˎ˃ː

  ˒ܷǤ˅ːˈ˒ˎ˃ː
 ሻ െ ˒ܷǤ˗˃ˍ˕

 หĺ0,                      (1) 

                                  σหܲ˅ ˞ˆ˓ห = σห ˅ܷǤ˒ˎ˃ː
 െ ˅ܷǤ˗˃ˍ˕

 หĺ0,                                   (2) 

ɝɞɟ ܲ˒ ˑˆ˓, ܲ˅ ˞ˆ˓ – ɦɟɪɚ�ɤɚɱɟɫɬɜɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɥɚɧɚ�ɩɨɝɪɭɡɤɢ�ɢ�ɩɥɚɧɚ�ɜɵ-
ɝɪɭɡɤɢ;  ˒ܷǤ˒ˎ˃ː

  , ˒ܷǤ˅ːˈ˒ˎ˃ː
 , ˒ܷǤ˗˃ˍ˕

 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɥɚɧɨɜɨɟ, ɜɧɟɩɥɚɧɨɜɨɟ�ɢ 
ɮɚɤɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɜɟɥɢɱɢɧɵ�ɩɨɝɪɭɡɤɢ� ɡɚ�ɩɟɪɢɨɞ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɨ i-ɦɭ 
ɨɛɴɟɤɬɭ�ɭɩɪɚɜɥɟɧɢɹ (ɫɬɚɧɰɢɢ, ɤɥɢɟɧɬɭ), ɜɚɝɨɧɨɜ; ˅ܷǤ˒ˎ˃ː

 ǡ ˅ܷǤ˗˃ˍ˕
  – ɫɨɨɬɜɟɬɫɬ-

ɜɟɧɧɨ�ɩɥɚɧɨɜɨɟ�ɢ�ɮɚɤɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɜɟɥɢɱɢɧɵ�ɜɵɝɪɭɡɤɢ�ɡɚ�ɩɟɪɢɨɞ�ɩɥɚ-
ɧɢɪɨɜɚɧɢɹ�ɩɨ i�ɦɭ�ɨɛɴɟɤɬɭ�ɭɩɪɚɜɥɟɧɢɹ (ɫɬɚɧɰɢɢ, ɤɥɢɟɧɬɭ), ɜɚɝɨɧɨɜ. 

ȼɵɩɨɥɧɟɧɢɟ� ɪɚɜɟɧɫɬɜ (1) ɢ (2) ɨɛɟɫɩɟɱɢɜɚɟɬ� ɦɢɧɢɦɢɡɚɰɢɸ� ɨɬɤɥɨɧɟɧɢɣ 
ɫɭɦɦɵ�ɩɥɚɧɨɜɨɣ�ɢ�ɜɧɟɩɥɚɧɨɜɨɣ�ɩɨɝɪɭɡɤɢ, ɚ�ɬɚɤɠɟ�ɩɥɚɧɨɜɨɣ�ɜɵɝɪɭɡɤɢ�ɨɬ�ɢɯ 
ɜɵɩɨɥɧɟɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɡɚ�ɩɥɚɧɨɜɵɣ�ɩɟɪɢɨɞ�ɩɨ�ɤɚɠɞɨɦɭ�ɨɛɴɟɤɬɭ�ɭɩɪɚɜɥɟɧɢɹ. 

ɐɟɥɶɸ� ɹɜɥɹɟɬɫɹ� ɩɨɫɬɪɨɟɧɢɟ� ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ� ɨɛ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɨɛɫɬɚɧɨɜɤɟ�ɧɚ�ɩɨɥɢɝɨɧɟ x א Rn, ɨɩɪɟɞɟɥɹɟɬ�ɦɧɨɠɟɫɬɜɨ�ɜɚ-
ɝɨɧɨɜ, ɩɨɞɥɟɠɚɳɢɯ�ɩɨɝɪɭɡɤɟ�ɢ�ɜɵɝɪɭɡɤɟ�ɜ�ɩɥɚɧɨɜɵɣ�ɩɟɪɢɨɞ y א Թ. Ɋɟɡɭɥɶ-
ɬɚɬɨɦ�ɥɢɧɟɣɧɨɣ�ɪɟɝɪɟɫɫɢɢ�ɹɜɥɹɟɬɫɹ�ɥɢɧɟɣɧɚɹ�ɮɭɧɤɰɢɹ�ɜɯɨɞɧɵɯ�ɞɚɧɧɵɯ.  

Ɉɛɨɡɧɚɱɢɦ yƍ�ɡɧɚɱɟɧɢɟ y, ɩɪɟɞɫɤɚɡɚɧɧɨɟ�ɦɨɞɟɥɶɸ. Ɉɩɪɟɞɟɥɢɦ�ɪɟɡɭɥɶɬɚɬ 
ɦɨɞɟɥɢ�ɜ�ɜɢɞɟ 
                                                        yƍ = wx,                                                          (3) 
ɝɞɟ w א Թn – ɜɟɤɬɨɪ�ɜɟɫɨɜ�ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ 
ɨɛɫɬɚɧɨɜɤɭ�ɧɚ�ɩɨɥɢɝɨɧɟ. 

ɉɪɢɡɧɚɤɢ (ɮɚɤɬɨɪɵ) ɯɩ, ɜɥɢɹɸɳɢɟ�ɧɚ�ɩɥɚɧ�ɩɨɝɪɭɡɤɢ: 
í�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɞɚɧɧɵɯ�ɡɚɹɜɨɤ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɵɣ�ɩɟɪɢɨɞ; 
í�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɶ; 
í�ɝɪɭɡ; 
í�ɫɬɚɧɰɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ; 
í�ɞɟɧɶ�ɧɟɞɟɥɢ; 
í�ɦɟɫɹɰ�ɝɨɞɚ; 
í�ɢɡɛɵɬɨɤ�ɧɟɞɨɫɬɚɬɨɤ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɨɥɢɝɨɧɟ. 
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ɉɪɢɡɧɚɤɢ (ɮɚɤɬɨɪɵ) ɯɜ, ɜɥɢɹɸɳɢɟ�ɧɚ�ɩɥɚɧ�ɜɵɝɪɭɡɤɢ: 
í�ɫɬɚɧɰɢɹ�ɭɱɚɫɬɨɤ�ɞɢɫɥɨɤɚɰɢɢ�ɨɬɩɪɚɜɤɢ; 
í�ɫɬɚɧɰɢɹ�ɧɚɡɧɚɱɟɧɢɹ; 
í�Ɋɉɋ; 
í�ɝɪɭɡ; 
í�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɶ; 
í�ɞɟɧɶ�ɧɟɞɟɥɢ; 
í�ɦɟɫɹɰ�ɝɨɞɚ; 
í�ɢɡɛɵɬɨɤ�ɧɟɞɨɫɬɚɬɨɤ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɨɥɢɝɨɧɟ; 
í�ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɭɱɚɫɬɤɨɜ�ɧɚ�ɦɚɪɲɪɭɬɟ�ɫɥɟɞɨɜɚɧɢɹ; 
í�ɧɚɥɢɱɢɟ «ɨɤɨɧ» ɧɚ�ɦɚɪɲɪɭɬɟ�ɫɥɟɞɨɜɚɧɢɹ�ɨɬ�ɫɬɚɧɰɢɢ�ɢɥɢ�ɭɱɚɫɬɤɚ�ɞɢɫ-

ɥɨɤɚɰɢɢ�ɞɨ�ɫɬɚɧɰɢɢ�ɧɚɡɧɚɱɟɧɢɹ. 
Ɂɚɞɚɱɚ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɡɧɚɱɟɧɢɣ� ɩɨɝɪɭɡɤɢ� ɢ� ɜɵɝɪɭɡɤɢ� ɢɦɟɟɬ� ɫɥɟɞɭɸ-

ɳɢɣ�ɜɢɞ. ɂɦɟɟɬɫɹ�ɦɚɫɫɢɜ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɜɵɩɨɥɧɟɧɧɵɯ�ɩɨɝɪɭɡɤɟ�ɢ�ɜɵɝɪɭɡɤɟ 
ɜɚɝɨɧɨɜ�ɡɚ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɩɟɪɢɨɞ T,  ɤɨɬɨɪɵɣ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɢɧɮɨɪɦɚ-
ɰɢɸ�ɨ�ɩɥɚɧɨɜɵɯ�ɢ�ɮɚɤɬɢɱɟɫɤɢɯ�ɡɧɚɱɟɧɢɹɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɢ�ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɟ 
ɨɩɢɫɚɧɢɟ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɨɛɫɬɚɧɨɜɤɢ�ɧɚ�ɩɨɥɢɝɨɧɟ. 

Ⱦɚɧɧɵɣ�ɦɚɫɫɢɜ�ɪɚɡɞɟɥɹɟɬɫɹ�ɧɚ�ɞɜɟ�ɱɚɫɬɢ: 
í�ɦɚɬɪɢɰɚ�ɩɥɚɧɚ�ɫ m�ɩɪɢɦɟɪɚɦɢ�ɞɥɹ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɪɚɛɨɬɵ�ɦɨɞɟɥɢ; 
í�ɦɚɬɪɢɰɚ�ɩɥɚɧɚ�ɫ Pƍ�ɩɪɢɦɟɪɚɦɢ�ɞɥɹ�ɨɛɭɱɟɧɢɹ�ɦɨɞɟɥɢ. 
ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɞɚɧɧɵɯ�ɨ�ɮɚɤɬɢɱɟɫɤɢ�ɜɵɩɨɥɧɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɹɯ�ɮɨɪɦɢɪɭ-

ɟɬɫɹ�ɜɟɤɬɨɪ�ɦɟɬɨɤ, ɫɨɞɟɪɠɚɳɢɣ�ɩɪɚɜɢɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ y�ɞɥɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɷɬɢɯ 
ɩɪɢɦɟɪɨɜ. Ⱦɥɹ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɦɨɞɟɥɢ�ɮɨɪɦɢɪɭɟɬɫɹ� ɦɚɬɪɢɰɚ� ɩɥɚɧɚ X(test), 
ɜɤɥɸɱɚɸɳɚɹ�ɜɟɤɬɨɪɵ�ɦɟɬɨɤ�ɪɟɝɪɟɫɫɢɢ y(test). 

Ɉɰɟɧɤɭ� ɤɚɱɟɫɬɜɚ� ɦɨɞɟɥɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɜɵɩɨɥɧɹɬɶ� ɩɭɬɟɦ� ɜɵɱɢɫɥɟɧɢɹ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɣ� ɨɲɢɛɤɢ� ɦɨɞɟɥɢ� ɧɚ� ɬɟɫɬɨɜɨɦ� ɧɚɛɨɪɟ. ȿɫɥɢ� ɜɟɤɬɨɪ 

testy �ɫɨɞɟɪɠɢɬ�ɩɪɟɞɫɤɚɡɚɧɢɹ�ɦɨɞɟɥɢ�ɧɚ�ɬɟɫɬɨɜɨɦ�ɧɚɛɨɪɟ, ɬɨ�ɫɪɟɞɧɟɤɜɚɞɪɚɬɢ-
ɱɟɫɤɚɹ�ɨɲɢɛɤɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

 21 ( )test test itest
i

MSE y y
m

 �¦ .                                     (4) 

ɗɬɚ�ɦɟɪɚ�ɨɲɢɛɤɢ�ɨɛɪɚɳɚɟɬɫɹ�ɜ 0, ɤɨɝɞɚ testtesty y . Ʉɪɨɦɟ�ɬɨɝɨ, 

                                              2

2

1
test testtestMSE y y

m
 �  .                                       (5) 

ɉɨɷɬɨɦɭ�ɨɲɢɛɤɚ�ɬɟɦ�ɛɨɥɶɲɟ, ɱɟɦ�ɛɨɥɶɲɟ�ɟɜɤɥɢɞɨɜɨ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ 
ɩɪɟɞɫɤɚɡɚɧɢɹɦɢ�ɢ�ɦɟɬɤɚɦɢ. 

Ɍɪɟɛɭɟɬɫɹ�ɪɚɡɪɚɛɨɬɚɬɶ�ɚɥɝɨɪɢɬɦ�ɦɚɲɢɧɧɨɝɨ�ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ�ɭɥɭɱɲɚ-
ɟɬ� ɜɟɫɚ w� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ, ɱɬɨ testMSE ɭɦɟɧɶɲɚɟɬɫɹ� ɩɨ� ɦɟɪɟ� ɬɨɝɨ,  ɤɚɤ� ɚɥɝɨ-
ɪɢɬɦ� ɩɨɥɭɱɚɟɬ� ɧɨɜɵɣ� ɨɩɵɬ, ɧɚɛɥɸɞɚɹ� ɨɛɭɱɚɸɳɢɣ� ɧɚɛɨɪ (Xtrain, ytrain),  ɬ.  ɟ.  
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ� ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɭɸ� ɨɲɢɛɤɭ� ɧɚ� ɨɛɭɱɚɸɳɟɦ� ɧɚɛɨɪɟ 
MSEtrain. 
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Ⱦɥɹ�ɦɢɧɢɦɢɡɚɰɢɢ MSEtrain ɧɟɨɛɯɨɞɢɦɨ�ɩɪɢɪɚɜɧɹɬɶ� ɝɪɚɞɢɟɧɬ�ɧɭɥɸ�ɢ�ɪɟ-ɲɢɬɶ�ɩɨɥɭɱɢɜɲɟɟɫɹ�ɭɪɚɜɧɟɧɢɟ (ɬ. ɟ. ɩɨɥɭɱɢɬɶ�ɧɨɪɦɚɥɶɧɨɟ�ɭɪɚɜɧɟɧɢɟ): 
0,w trainMSE�    

2

2

1 0w traintrainy y
m

�� �  , 

2

2

1 0w train trainX w y
m

�� �  ,                                 (6) 

� � � �Ɍ 0w train train train trainX w y X w y�� � �  , 
T T T T T( 2 ) 0,w train train train train train trainw X X w w X y y y�� � �   

 
T T2( ) 0,train train train trainX X w ɏ y� �   

 
 T 1 T( ) .train train train trainw X X X y��    

ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɚɥɝɨɪɢɬɦɚ� ɦɚɲɢɧɧɨɝɨ� ɨɛɭɱɟɧɢɹ� ɮɨɪɦɢɪɭɟɬɫɹ� ɨɛɭ-
ɱɚɸɳɢɣ�ɧɚɛɨɪ, ɤɨɬɨɪɵɣ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɞɥɹ�ɦɢɧɢɦɢɡɚɰɢɢ�ɨɲɢɛɤɢ�ɨɛɭɱɟɧɢɹ, ɚ 
ɬɚɤɠɟ�ɬɟɫɬɨɜɵɣ�ɧɚɛɨɪ�ɞɥɹ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɨɛɭɱɟɧɢɣ.   

Ʉɚɱɟɫɬɜɨ� ɪɚɛɨɬɵ� ɚɥɝɨɪɢɬɦɚ� ɦɚɲɢɧɧɨɝɨ� ɨɛɭɱɟɧɢɹ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ 
ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

1) ɫɞɟɥɚɬɶ�ɨɲɢɛɤɭ�ɨɛɭɱɟɧɢɹ�ɤɚɤ�ɦɨɠɧɨ�ɦɟɧɶɲɟ; 
2) ɫɨɤɪɚɬɢɬɶ�ɪɚɡɪɵɜ�ɦɟɠɞɭ�ɨɲɢɛɤɚɦɢ�ɨɛɭɱɟɧɢɹ�ɢ�ɬɟɫɬɢɪɨɜɚɧɢɹ. 
ɉɨɜɵɲɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɦɨɞɟɥɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɞɨɫɬɢɝɧɭɬɨ� ɡɚ 

ɫɱɟɬ� ɨɩɬɢɦɢɡɚɰɢɢ� ɟɦɤɨɫɬɢ� ɦɨɞɟɥɢ. ɇɟɞɨɫɬɚɬɨɱɧɚɹ� ɟɦɤɨɫɬɶ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɞɨ-
ɨɛɭɱɟɧɢɸ, ɢ�ɦɨɞɟɥɶ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɞɨɫɬɚɬɨɱɧɨ�ɦɚɥɭɸ�ɨɲɢɛɤɭ�ɧɚ�ɨɛɭ-
ɱɚɸɳɟɦ�ɧɚɛɨɪɟ. ɂɡɛɵɬɨɱɧɚɹ�ɟɦɤɨɫɬɶ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɟɪɟɨɛɭɱɟɧɢɸ, ɤɨɝɞɚ�ɪɚɡɪɵɜ 
ɦɟɠɞɭ�ɨɲɢɛɤɚɦɢ�ɨɛɭɱɟɧɢɹ�ɢ�ɬɟɫɬɢɪɨɜɚɧɢɹ�ɫɥɢɲɤɨɦ�ɜɟɥɢɤ (ɪɢɫɭɧɨɤ 1). 

ȼ� ɂɋɍɉɉ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɩɪɢɦɟɧɹɬɶ� ɫɥɟɞɭɸɳɢɟ� ɤɥɸɱɟɜɵɟ� ɫɩɨɫɨɛɵ 
ɭɩɪɚɜɥɟɧɢɹ�ɟɦɤɨɫɬɶɸ�ɦɨɞɟɥɢ: 

í� ɦɨɞɢɮɢɤɚɰɢɹ� ɱɢɫɥɚ� ɩɪɢɡɧɚɤɨɜ� ɫ� ɨɞɧɨɜɪɟɦɟɧɧɵɦ� ɞɨɛɚɜɥɟɧɢɟɦ� ɚɫɫɨ-
ɰɢɢɪɨɜɚɧɧɵɯ�ɫ�ɷɬɢɦɢ�ɩɪɢɡɧɚɤɚɦɢ�ɩɚɪɚɦɟɬɪɨɜ;  

í� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɟɦɟɣɫɬɜɚ� ɮɭɧɤɰɢɣ, ɢɡ� ɤɨɬɨɪɨɝɨ� ɦɨɠɧɨ� ɜɵɛɢɪɚɬɶ� ɚɥɝɨ-
ɪɢɬɦ�ɨɛɭɱɟɧɢɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɜɚɪɶɢɪɨɜɚɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ (ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɚɹ�ɟɦ-
ɤɨɫɬɶ�ɦɨɞɟɥɢ); 

í�ɭɩɪɚɜɥɟɧɢɟ�ɜɟɥɢɱɢɧɨɣ�ɨɛɭɱɚɸɳɟɣ�ɢ�ɬɟɫɬɨɜɨɣ�ɜɵɛɨɪɨɤ. 
Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ�ɜɵɪɚɠɟɧɢɟ�ɟɦɤɨɫɬɢ�ɦɨɞɟɥɢ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɨɰɟɧɢɜɚɬɶ�ɩɪɢ 

ɩɨɦɨɳɢ�ɪɚɡɦɟɪɧɨɫɬɢ�ȼɚɩɧɢɤɚ – ɑɟɪɜɨɧɟɧɤɢɫɚ (VC-ɪɚɡɦɟɪɧɨɫɬɶ), ɢɡɦɟɪɹɸ-
ɳɟɣ�ɟɦɤɨɫɬɶ�ɛɢɧɚɪɧɨɝɨ�ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ [3].  
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Ɋɢɫɭɧɨɤ 1 – ɋɜɹɡɶ�ɦɟɠɞɭ�ɟɦɤɨɫɬɶɸ�ɦɨɞɟɥɢ�ɢ�ɨɲɢɛɤɨɣ  
VC-ɪɚɡɦɟɪɧɨɫɬɶ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɧɚɢɛɨɥɶɲɟɟ� ɜɨɡɦɨɠɧɨɟ� ɡɧɚɱɟɧɢɟ m, 

ɬɚɤɨɟ, ɱɬɨ�ɫɭɳɟɫɬɜɭɟɬ�ɨɛɭɱɚɸɳɢɣ�ɧɚɛɨɪ m�ɪɚɡɧɵɯ�ɬɨɱɟɤ x, ɤɨɬɨɪɵɟ�ɤɥɚɫɫɢ-
ɮɢɤɚɬɨɪ�ɦɨɠɟɬ�ɩɨɦɟɬɢɬɶ�ɩɪɨɢɡɜɨɥɶɧɵɦ�ɨɛɪɚɡɨɦ. 

Ɍɚɤ�ɤɚɤ�ɨɲɢɛɤɚ�ɨɛɨɛɳɟɧɢɹ�ɢɡɦɟɪɹɟɬɫɹ�ɩɨɫɪɟɞɫɬɜɨɦ MSE, ɚ�ɭɜɟɥɢɱɟɧɢɟ 
ɟɦɤɨɫɬɢ� ɜɥɟɱɟɬ� ɡɚ� ɫɨɛɨɣ� ɩɨɜɵɲɟɧɢɟ� ɞɢɫɩɟɪɫɢɢ� ɢ� ɫɧɢɠɟɧɢɟ� ɫɦɟɳɟɧɢɹ, ɬɨ 
ɨɰɟɧɤɭ�ɨɩɬɢɦɚɥɶɧɨɣ�ɟɦɤɨɫɬɢ�ɦɨɞɟɥɢ�ɩɪɟɞɥɚɝɚɟɬɫɹ� ɩɪɨɢɡɜɨɞɢɬɶ�ɩɭɬɟɦ  ɩɟ-
ɪɟɤɪɟɫɬɧɨɣ�ɩɪɨɜɟɪɤɢ�ɫɦɟɳɟɧɢɹ�ɢ�ɞɢɫɩɟɪɫɢɢ. ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɫɦɟɳɟɧɢɟ�ɢɡɦɟ-
ɪɹɟɬ�ɨɠɢɞɚɟɦɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɨɬ�ɢɫɬɢɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɮɭɧɤɰɢɢ�ɢɥɢ�ɩɚɪɚɦɟɬɪɚ, 
ɚ�ɞɢɫɩɟɪɫɢɹ – ɷɬɨ�ɦɟɪɚ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɨɠɢɞɚɟɦɨɝɨ�ɡɧɚɱɟɧɢɹ�ɨɰɟɧɤɢ�ɜ�ɩɪɨɢɡ-
ɜɨɥɶɧɨɣ�ɜɵɛɨɪɤɟ�ɞɚɧɧɵɯ.  

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ� ɨɲɢɛɤɚ (MSE) ɨɛɟɢɯ� ɨɰɟɧɨɤ� ɜɵɱɢɫɥɹɟɬɫɹ� ɩɨ 
ɮɨɪɦɭɥɟ  

2 2[( ' ) ] ( ') ( ')m m mMSE Bias Var ( 4 �4  4 � 4  .                      (7) 
ɉɪɢ� ɨɛɭɱɟɧɢɢ� ɛɨɥɶɲɢɯ� ɦɨɞɟɥɟɣ, ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɚɹ� ɟɦɤɨɫɬɶ� ɤɨɬɨɪɵɯ 

ɞɨɫɬɚɬɨɱɧɚ� ɞɥɹ� ɩɟɪɟɨɛɭɱɟɧɢɹ, ɜɨɡɦɨɠɧɵ� ɫɥɭɱɚɢ, ɤɨɝɞɚ� ɨɲɢɛɤɚ� ɨɛɭɱɟɧɢɹ 
ɦɨɧɨɬɨɧɧɨ� ɭɛɵɜɚɟɬ� ɫɨ� ɜɪɟɦɟɧɟɦ, ɚ� ɨɲɢɛɤɚ� ɧɚ� ɤɨɧɬɪɨɥɶɧɨɦ� ɧɚɛɨɪɟ� ɫɧɨɜɚ 
ɧɚɱɢɧɚɟɬ� ɪɚɫɬɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɞɟɥɶ� ɫ� ɛɨɥɟɟ� ɧɢɡɤɨɣ� ɨɲɢɛɤɨɣ� ɧɚ� ɤɨɧ-
ɬɪɨɥɶɧɨɦ�ɧɚɛɨɪɟ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɩɭɬɟɦ�ɜɨɡɜɪɚɬɚ�ɤ�ɬɟɦ�ɡɧɚɱɟɧɢɹɦ�ɩɚɪɚɦɟɬ-
ɪɨɜ, ɤɨɬɨɪɵɟ�ɫɭɳɟɫɬɜɨɜɚɥɢ�ɧɚ�ɦɨɦɟɧɬ�ɧɚɢɦɟɧɶɲɟɣ�ɨɲɢɛɤɢ. ȼ�ɬɚɤɢɯ�ɫɥɭɱɚ-
ɹɯ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɬɪɚɬɟɝɢɸ�ɪɚɧɧɟɣ�ɨɫɬɚɧɨɜɤɢ [4]. 

Ʉɚɠɞɵɣ� ɪɚɡ, ɤɨɝɞɚ� ɨɲɢɛɤɚ� ɧɚ� ɤɨɧɬɪɨɥɶɧɨɦ� ɧɚɛɨɪɟ� ɭɥɭɱɲɚɟɬɫɹ, ɤɨɩɢɹ 
ɩɚɪɚɦɟɬɪɨɜ� ɦɨɞɟɥɢ� ɫɨɯɪɚɧɹɟɬɫɹ. Ʉɨɝɞɚ� ɚɥɝɨɪɢɬɦ� ɨɛɭɱɟɧɢɹ� ɡɚɜɟɪɲɚɟɬɫɹ, 
ɜɨɡɜɪɚɳɚɸɬɫɹ� ɧɟ� ɩɨɫɥɟɞɧɢɟ� ɩɚɪɚɦɟɬɪɵ, ɚ� ɬɟ, ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɧɚɢɦɟɧɶɲɢɟ 
ɨɲɢɛɤɢ. Ⱥɥɝɨɪɢɬɦ�ɨɛɭɱɟɧɢɹ� ɫɥɟɞɭɟɬ� ɨɫɬɚɧɨɜɢɬɶ, ɤɨɝɞɚ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ� ɡɚ-
ɪɚɧɟɟ� ɡɚɞɚɧɧɨɝɨ�ɱɢɫɥɚ�ɢɬɟɪɚɰɢɣ�ɧɟ� ɭɞɚɟɬɫɹ� ɭɥɭɱɲɢɬɶ� ɩɚɪɚɦɟɬɪɵ, ɩɨ�ɫɪɚɜ-
ɧɟɧɢɸ�ɫ�ɧɚɢɥɭɱɲɢɦɢ, ɡɚɩɨɦɧɟɧɧɵɦɢ�ɪɚɧɟɟ.  
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ɉɪɢ�ɬɚɤɨɣ�ɩɨɫɬɚɧɨɜɤɟ�ɡɚɞɚɱɢ�ɨɛɭɱɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɨ�ɢɬɟɪɚɰɢɣ, ɩɪɢ�ɤɨɬɨ-
ɪɵɯ� ɧɟ� ɭɞɚɟɬɫɹ� ɭɥɭɱɲɢɬɶ� ɪɟɲɟɧɢɟ, ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɝɢɩɟɪɩɚɪɚ-
ɦɟɬɪ�ɦɨɞɟɥɢ (ɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɨɡɜɨɥɹɟɬ�ɭɩɪɚɜɥɹɬɶ�ɟɦɤɨɫɬɶɸ�ɦɨɞɟɥɢ). 

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɧɚɤɨɩɥɟɧɧɵɯ�ɫ�Ⱥɋ�ɋɉɉ�ɞɚɧɧɵɯ�ɨ�ɩɪɨɝɧɨɡɧɵɯ�ɢ�ɮɚɤɬɢɱɟ-
ɫɤɢɯ�ɡɧɚɱɟɧɢɹɯ�ɩɨɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɡɚ 2019í2020 ɝɝ. ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɦɢ-
ɧɢɦɚɥɶɧɚɹ� ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ� ɨɲɢɛɤɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ� ɜɟɥɢɱɢɧɟ� ɜɵ-
ɛɨɪɤɢ�ɨɬ 50 ɞɨ 70 ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ�ɩɥɚɧɨɜɨɦɭ�ɩɟɪɢɨɞɭ�ɫɭɬɨɤ�ɢ�ɫɨɫɬɚɜɥɹɟɬ 
ɨɬ 3 ɞɨ 7 % ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ�ɜɟɥɢɱɢɧɵ.  

Ⱦɨɩɨɥɧɟɧɢɟ� ɨɛɭɱɚɸɳɟɣ� ɜɵɛɨɪɤɢ� ɞɚɧɧɵɦɢ� ɡɚ� ɚɧɚɥɨɝɢɱɧɵɣ� ɦɟɫɹɰ� ɩɪɟ-
ɞɵɞɭɳɟɝɨ�ɝɨɞɚ�ɭɜɟɥɢɱɢɜɚɟɬ�ɨɛɭɱɚɸɳɭɸ�ɜɵɛɨɪɤɭ�ɞɨ 80í100 ɡɧɚɱɟɧɢɣ. ɉɪɢ 
ɷɬɨɦ MSE�ɫɧɢɠɚɟɬɫɹ�ɞɨ 2,5í5 %. 
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A. A. EROFEEV 

ARTIFICIAL INTELLIGENCE TECHNOLOGIES  
FOR SOLVING OPERATIONAL PROBLEMS  
IN THE SYSTEM OF DAILY SHIFT PLANNING  
OF CARGO WORK RAILWAY STATION 

The experience of introducing an automated system of shift-daily planning of cargo 
work on the Belarusian railway is considered. The problems of using artificial intelligence 
technology in solving operational problems are formulated. The structure of the a priori 
model of the SDP and the structure of the knowledge base of the system are determined. It 
is proposed to predict the loading and unloading of the road using machine learning algo-
rithms based on data regression analysis. The descriptions of the analyzed arrays, the ob-
jective function, the quality function and the prediction algorithm are given. 
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ɉɪɢɜɟɞɟɧɵ�ɨɛɳɢɟ�ɫɜɟɞɟɧɢɹ�ɨ�ɜɥɢɹɧɢɢ�ɬɨɱɧɨɫɬɢ�ɪɚɫɱɺɬɚ�ɱɢɫɥɚ�ɩɭɬɟɣ�ɞɥɹ�ɩɪɢɺɦɚ 
ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɧɚ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɢ�ɩɨɫɥɟɞɭɸɳɭɸ�ɷɤɫɩɥɭɚ-
ɬɚɰɢɸ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɣ. ɉɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɚ�ɨɬɦɟɧɺɧɧɵɯ�ɢ�ɞɟɣ-
ɫɬɜɭɸɳɢɯ�ɧɨɪɦɚɬɢɜɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɜ�ɱɚɫɬɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɨɬɪɟɛɧɨɝɨ�ɱɢɫɥɚ�ɩɭɬɟɣ�ɧɚ 
ɬɟɯɧɢɱɟɫɤɢɯ� ɫɬɚɧɰɢɹɯ. ȼɵɹɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɧɟɞɨɫɬɚɬɤɢ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɧɨɪɦ� ɢ 
ɨɛɨɫɧɨɜɚɧɵ� ɩɨɬɪɟɛɧɨɫɬɢ� ɜ� ɢɯ� ɩɟɪɟɫɦɨɬɪɟ. ɂɡɥɨɠɟɧɵ� ɫɜɟɞɟɧɢɹ� ɨ� ɜɵɩɨɥɧɟɧɧɨɣ� ɪɚ-
ɛɨɬɟ�ɩɨ�ɚɤɬɭɚɥɢɡɚɰɢɢ�ɞɟɣɫɬɜɭɸɳɢɯ�ɧɨɪɦ�ɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɚɯ. 

 
Ɋɚɰɢɨɧɚɥɶɧɨɫɬɶ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɨɟɡɞɧɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɭɱɚ-

ɫɬɤɚɯ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɯ� ɩɪɨɩɭɫɤɧɵɯ� ɢ� ɩɪɨɜɨɡɧɵɯ�ɦɨɳɧɨ-
ɫɬɟɣ� ɜɨ�ɦɧɨɝɨɦ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ� ɢɯ� ɬɟɯɧɢɱɟ-
ɫɤɢɯ�ɫɬɚɧɰɢɣ [1]. ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ, ɭɪɨɜɟɧɶ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ� ɭɱɚɫɬɤɨɜɵɯ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�ɡɚɜɢɫɢɬ�ɨɬ�ɛɨɥɶɲɨɝɨ�ɤɨ-
ɥɢɱɟɫɬɜɚ�ɢ�ɫɨɱɟɬɚɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ:  
ɱɢɫɥɚ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭɬɟɣ, ɦɨɳɧɨɫɬɢ�ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ, ɤɨɥɢɱɟɫɬɜɚ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ, ɱɢɫɥɚ� ɪɚ-
ɛɨɬɧɢɤɨɜ� ɜ� ɩɭɧɤɬɚɯ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɢ� ɤɨɦɦɟɪɱɟɫɤɨɝɨ� ɨɫɦɨɬɪɚ   
[2, 3]. Ⱥɧɚɥɢɡ� ɨɬɦɟɧɺɧɧɵɯ� ɢ� ɞɟɣɫɬɜɭɸɳɢɯ� ɧɨɪɦɚɬɢɜɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ� ɜ� ɨɛ-
ɥɚɫɬɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ [4í7] ɩɨɤɚɡɚɥ, ɱɬɨ�ɨɬɞɟɥɶ-
ɧɨɝɨ�ɜɧɢɦɚɧɢɹ�ɡɚɫɥɭɠɢɜɚɸɬ�ɫɥɟɞɭɸɳɢɟ�ɩɚɪɚɦɟɬɪɵ: 

í�ɤɨɥɢɱɟɫɬɜɨ�ɩɭɬɟɣ�ɜ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɚɪɤɚɯ�ɭɱɚɫɬɤɨɜɵɯ�ɫɬɚɧɰɢɣ�ɢ 
ɬɪɚɧɡɢɬɧɵɯ�ɩɚɪɤɚɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ; 

í�ɤɨɥɢɱɟɫɬɜɨ�ɩɭɬɟɣ�ɜ�ɩɚɪɤɚɯ�ɩɪɢɺɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ. 
ɋ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ, ɧɚɥɢɱɢɟ� ɢɡɛɵɬɨɱɧɨɝɨ� ɱɢɫɥɚ� ɭɤɚɡɚɧɧɵɯ� ɩɭɬɟɣ� ɧɟɢɡ-

ɛɟɠɧɨ�ɫɜɹɡɚɧɨ�ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ�ɬɪɭɞɧɨɫɬɹɦɢ�ɢ�ɮɢɧɚɧɫɨɜɵɦɢ�ɡɚɬɪɚɬɚɦɢ. 
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ɇɚ�ɷɬɚɩɟ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɩɨɞ�ɩɟɪɫɩɟɤɬɢɜɧɨɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɫɬɚɧɰɢɢ�ɩɨɬɪɟ-
ɛɭɟɬɫɹ�ɨɬɜɨɞɢɬɶ�ɛyɥɶɲɭɸ�ɩɥɨɳɚɞɶ. ɋɚɦɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɫɬɚɧɰɢɢ�ɩɨɬɪɟɛɭɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɤɚɩɢɬɚɥɶɧɵɯ� ɜɥɨɠɟɧɢɣ� ɧɚ� ɩɨɞɝɨɬɨɜɤɭ� ɬɟɪɪɢɬɨɪɢɢ� ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ, ɜɨɡɜɟɞɟɧɢɟ� ɡɟɦɥɹɧɨɝɨ� ɩɨɥɨɬɧɚ, ɭɤɥɚɞɤɭ� ɜɟɪɯɧɟɝɨ� ɫɬɪɨɟɧɢɹ� ɩɭɬɢ, 
ɷɥɟɤɬɪɢɮɢɤɚɰɢɸ� ɩɭɬɟɣ� ɢ� ɭɫɬɪɨɣɫɬɜɨ� ɞɪɭɝɢɯ� ɷɥɟɦɟɧɬɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɉɪɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɫɬɚɧɰɢɢ� ɢɡɛɵɬɨɱɧɵɟ� ɩɭɬɢ� ɢ� ɫɨɩɭɬɫɬ-
ɜɭɸɳɚɹ�ɢɦ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ�ɛɭɞɭɬ�ɩɪɢɜɨɞɢɬɶ� ɤ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɡɚɬɪɚɬɚɦ, 
ɫɜɹɡɚɧɧɵɦ�ɫ�ɢɯ�ɫɨɞɟɪɠɚɧɢɟɦ. 

ɋ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ, ɧɟɯɜɚɬɤɚ� ɩɭɬɟɣ� ɞɥɹ� ɩɪɢɺɦɚ� ɢ� ɨɬɩɪɚɜɥɟɧɢɹ� ɩɨɟɡɞɨɜ 
ɫɭɳɟɫɬɜɟɧɧɨ�ɨɝɪɚɧɢɱɢɬ�ɩɪɨɩɭɫɤɧɭɸ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɫɚ-
ɦɢɯ� ɫɬɚɧɰɢɣ, ɱɬɨ� ɧɟɢɡɛɟɠɧɨ� ɧɟɝɚɬɢɜɧɨ� ɨɬɪɚɡɢɬɫɹ� ɧɚ� ɤɨɥɢɱɟɫɬɜɟ� ɝɪɭɡɨɜɵɯ 
ɩɨɟɡɞɨɜ, ɫɥɟɞɭɸɳɢɯ�ɩɨ�ɩɪɢɦɵɤɚɸɳɢɦ�ɤ�ɧɢɦ�ɭɱɚɫɬɤɚɦ. ɑɚɫɬɶ�ɩɨɟɡɞɨɜ�ɩɪɢ-
ɞɺɬɫɹ «ɨɬɫɬɚɜɥɹɬɶ� ɨɬ� ɞɜɢɠɟɧɢɹ» ɧɚ� ɩɨɞɯɨɞɚɯ� ɤ� ɬɟɯɧɢɱɟɫɤɢɦ� ɫɬɚɧɰɢɹɦ� ɩɨ 
ɧɟɩɪɢɺɦɭ, ɱɬɨ, ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ, ɬɚɤɠɟ� ɜɵɡɨɜɟɬ� ɪɨɫɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ. 

ɇɚɱɢɧɚɹ�ɫ�ɂɧɫɬɪɭɤɰɢɢ�ɩɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ�ɧɚ�ɠɟɥɟɡɧɵɯ 
ɞɨɪɨɝɚɯ�ɋɋɋɊ [4] ɧɨɪɦɚɬɢɜɧɨɟ� ɨɛɨɫɧɨɜɚɧɢɟ� ɩɨɬɪɟɛɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɩɭɬɟɣ 
ɞɥɹ�ɩɪɢɺɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɜ�ɩɚɪɤɚɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɣ�ɨɫɭɳɟɫɬɜ-
ɥɹɥɨɫɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɩɟɰɢɚɥɶɧɵɯ�ɬɚɛɥɢɰ. Ɉɫɧɨɜɨɣ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɪɢɜɟɞɺɧɧɵɯ� ɜ [4] ɬɚɛɥɢɰ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɬɪɟɛɧɨɝɨ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɩɨ-
ɫɥɭɠɢɥɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɜɵɩɨɥɧɟɧɧɨɟ�ɩɪɨɮɟɫɫɨɪɨɦ�Ⱥɪɯɚɧɝɟɥɶɫɤɢɦ�ȿ. ȼ.  

ȼ�ɩɨɫɥɟɞɭɸɳɟɦ�ɫɨɞɟɪɠɚɳɢɟɫɹ�ɜ [4] ɬɚɛɥɢɰɵ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɨɬɪɟɛɧɨ-
ɝɨ� ɱɢɫɥɚ� ɩɭɬɟɣ� ɞɥɹ� ɩɪɢɺɦɚ� ɢ� ɨɬɩɪɚɜɥɟɧɢɹ� ɩɨɟɡɞɨɜ� ɜ� ɩɚɪɤɚɯ� ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɣ�ɛɵɥɢ�ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɵ�ɢ�ɨɩɭɛɥɢɤɨɜɚɧɵ�ɜ�ɛɨɥɟɟ�ɩɨɡɞɧɢɯ�ɧɨɪɦɚ-
ɬɢɜɧɵɯ�ɞɨɤɭɦɟɧɬɚɯ [5, 6], ɜɤɥɸɱɚɹ� ɞɟɣɫɬɜɭɸɳɢɣ� ɫɜɨɞ� ɩɪɚɜɢɥ «ɋɬɚɧɰɢɨɧ-
ɧɵɟ�ɡɞɚɧɢɹ, ɫɬɪɨɟɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ» [7]. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɩɨɬɪɟɛɧɨɦɭ�ɩɭɬɟɜɨ-
ɦɭ�ɪɚɡɜɢɬɢɸ�ɭɱɚɫɬɤɨɜɵɯ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�ɫɨɝɥɚɫɧɨ [7] ɩɪɢɜɟɞɟɧɵ 
ɜ�ɬɚɛɥɢɰɚɯ 1í3. 

ɂɡɦɟɧɟɧɢɹ�ɜ�ɱɚɫɬɢ�ɭɤɚɡɚɧɢɣ�ɩɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɬɚɛɥɢɰ 
ɫ�ɪɚɡɜɢɬɢɟɦ�ɧɨɪɦɚɬɢɜɧɨɣ�ɛɚɡɵ�ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ, ɨɞɧɚɤɨ�ɢɯ�ɧɟ�ɫɥɟɞɭɟɬ�ɫɱɢ-
ɬɚɬɶ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɦɢ. ȼɦɟɫɬɟ� ɫ� ɷɬɢɦ� ɜɚɠɧɨ� ɭɱɟɫɬɶ, ɱɬɨ� ɡɚ� ɩɪɨɲɟɞɲɟɟ� ɫ 
ɦɨɦɟɧɬɚ� ɢɡɞɚɧɢɹ [4] ɜɪɟɦɹ� ɧɟɨɞɧɨɤɪɚɬɧɨ� ɦɟɧɹɥɢɫɶ� ɫɨɫɬɚɜɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ 
ɩɨɟɡɞɨɜ, ɩɨɪɹɞɨɤ�ɢ�ɧɨɪɦɵ�ɡɚɤɪɟɩɥɟɧɢɹ�ɜɚɝɨɧɨɜ, ɧɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɬɟɯɧɢɱɟ-
ɫɤɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɢ� ɞɪɭɝɢɟ�ɮɚɤɬɨɪɵ, ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɸɳɢɟ� ɧɚ� ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɶ� ɡɚɧɹɬɢɹ�ɩɭɬɟɣ�ɜ�ɩɚɪɤɚɯ. Ʉɪɨɦɟ�ɷɬɨɝɨ, ɤ�ɬɚɛɥɢɰɟ�ɩɨ�ɨɩɪɟɞɟɥɟ-
ɧɢɸ� ɱɢɫɥɚ� ɩɭɬɟɣ� ɜ� ɩɚɪɤɟ� ɩɪɢɺɦɚ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɫɬɚɧɰɢɢ (ɫɦ. ɬɚɛɥɢɰɭ 2) 
ɢɦɟɸɬɫɹ� ɢ� ɞɪɭɝɢɟ� ɜɨɩɪɨɫɵ. ȼ�ɱɚɫɬɧɨɫɬɢ, ɜ� ɞɚɧɧɨɣ� ɬɚɛɥɢɰɟ� ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɞɜɚ�ɩɚɪɚɦɟɬɪɚ (ɡɚɝɪɭɡɤɚ� ɝɨɪɤɢ� ɢ�ɪɚɡɦɟɪ�ɩɨɟɡɞɨɩɨɬɨɤɚ), ɢɦɟɸɳɢɟ� ɤɨɪɪɟɥɹ-
ɰɢɨɧɧɭɸ�ɫɜɹɡɶ, ɜɜɢɞɭ�ɱɟɝɨ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɢɯ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɮɭɧɤɰɢɢ�ɨɩ-
ɪɟɞɟɥɟɧɢɹ�ɩɨɬɪɟɛɧɨɝɨ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɧɟ�ɤɨɪɪɟɤɬɧɨ. 
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Ɍɚɛɥɢɰɚ 1 – ɑɢɫɥɨ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ�ɭɱɚɫɬɤɨɜɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ�ɨɬ�ɱɢɫɥɚ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɧɚ�ɧɚɩɪɚɜɥɟɧɢɢ 

Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ 
ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɜ�ɫɭɬɤɢ  

ɑɢɫɥɨ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ (ɛɟɡ�ɝɥɚɜɧɵɯ�ɢ�ɯɨɞɨ-
ɜɵɯ�ɩɭɬɟɣ) ɧɚ�ɭɱɚɫɬɤɨɜɵɯ�ɫɬɚɧɰɢɹɯ  

Ⱦɨ 12 1 
13í24 1í2 
25í36 2í3 
37í48 3í4 
49í60 4í5 
61í72 5í6 
73í84 6í7 
85í96 7í8 
97í108 8í9 
109í120 9í10 
121í132 10í11 

Ɍɚɛɥɢɰɚ 2 – ɑɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɩɚɪɤɚɯ�ɩɪɢɟɦɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ�ɨɬ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɡɚɝɪɭɡɤɢ�ɝɨɪɤɢ 

Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ�ɝɪɭɡɨ-
ɜɵɯ�ɩɨɟɡɞɨɜ (ɫ�ɭɱɟɬɨɦ 

ɭɝɥɨɜɵɯ�ɩɟɪɟɞɚɱ) ɜ�ɫɭɬɤɢ 

ɑɢɫɥɨ�ɩɭɬɟɣ (ɛɟɡ�ɯɨɞɨɜɵɯ�ɢ�ɜɵɬɹɠɧɵɯ) ɜ�ɩɚɪɤɚɯ�ɩɪɢɟɦɚ�ɫɨɪ-
ɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɡɚɝɪɭɡɤɟ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ�ɞɨ 

70 % 85 % 95 % 
Ⱦɨ 36 3 4 5 
37í48 3í4 4í5 4í5 
49í60 4í5 5í6 5í6 
61í72 5 6 6í7 
73í84 5í6 6í7 7í8 
85í96 6í7 7í8 8í9 

  97í108 7 8í9 9í10 
 109í120 7í9 9í10 10í11 
 121í132 8í9 10í11 11í12 

Ɍɚɛɥɢɰɚ 3 – ɑɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɩɚɪɤɚɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɜ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱ-
ɧɵɯ�ɩɚɪɤɚɯ�ɭɱɚɫɬɤɨɜɵɯ�ɫɬɚɧɰɢɣ 

Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ 
ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ 

ɜ�ɫɭɬɤɢ 

ɑɢɫɥɨ�ɩɭɬɟɣ (ɛɟɡ�ɯɨɞɨɜɵɯ�ɢ�ɜɵɬɹɠɧɵɯ) ɜ�ɩɚɪɤɚɯ ɨɬɩɪɚɜɥɟɧɢɹ�ɢɥɢ 
ɬɪɚɧɡɢɬɧɵɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɚɪɤɚɯ 
ɭɱɚɫɬɤɨɜɵɯ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɫɦɟɧɟ�ɥɨɤɨɦɨɬɢɜɨɜ�ɢ�ɢɯ�ɪɟɡɟɪɜɟ�ɜ�ɪɚɡɦɟɪɟ 

5 % 15 % 25 % 
Ⱦɨ 36 5í7 4í5 4í5 
37í48 7í8 5í6 5 
49í60 8í9 6í7 5í6 
61í72 9í10 7í8 6í7 
73í84 10í11 8í9 7í8 
85í96 11í12 9í10 8í9 

  97í108 12í13 10í11 9í10 
 109í120 13í14 11í12 10 
 121í132 14í15 12í13 10í11 
 133í144 15í17 13 11í12 
 145í156 17í18 13í14 12í13 
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ɂɡ� ɢɡɥɨɠɟɧɧɨɝɨ� ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ, ɱɬɨ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɩɨɥɨɠɟɧɢɹ 
ɞɟɣɫɬɜɭɸɳɢɯ�ɧɨɪɦ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɪɟɚɥɶɧɵɦ�ɭɫɥɨɜɢɹɦ�ɪɚɛɨɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɣ�ɢ�ɬɪɟɛɭɸɬ 
ɩɟɪɟɫɦɨɬɪɚ. 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ� ɪɚɛɨɱɟɣ� ɝɪɭɩɩɨɣ�ɢɡ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ 
ɡɚɜɟɞɟɧɢɣ, ɩɪɨɟɤɬɧɵɯ� ɢ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ� ɢɧɫɬɢɬɭɬɨɜ, ɜɨ� ɝɥɚɜɟ� ɫ 
ɉɟɬɟɪɛɭɪɝɫɤɢɦ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ�ɭɧɢɜɟɪɫɢɬɟɬɨɦ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ ɂɦɩɟɪɚ-
ɬɨɪɚ�Ⱥɥɟɤɫɚɧɞɪɚ I ɩɪɨɜɨɞɢɬɫɹ� ɪɚɛɨɬɚ� ɩɨ� ɚɤɬɭɚɥɢɡɚɰɢɢ� ɧɨɪɦ� ɢ� ɩɨɥɨɠɟɧɢɣ 
ɋɉ 119.13330 ɀɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ�ɤɨɥɟɢ 1520 ɦɦ. ȼ�ɪɚɦɤɚɯ�ɩɪɨɜɨɞɢɦɵɯ�ɪɚɛɨɬ 
ɫɞɟɥɚɧɵ�ɩɪɟɞɥɨɠɟɧɢɹ�ɩɨ�ɨɬɦɟɧɟ�ɬɪɟɛɨɜɚɧɢɣ�ɜ�ɱɚɫɬɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɩɚɪɤɨɜ�ɞɥɹ�ɩɪɢɺɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɧɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢ-
ɹɯ, ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɯ�ɋɉ 225.1326000.2014 ɢ�ɜɧɟɫɟɧɢɢ�ɧɨɜɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɜ 
ɚɤɬɭɚɥɢɡɢɪɭɟɦɵɣ�ɋɉ 119.13330. 

ɉɨɫɤɨɥɶɤɭ�ɩɨɬɪɟɛɧɨɟ�ɱɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɩɚɪɤɚɯ�ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɛɚɡɨɜɵɦɢ�ɬɟɯɧɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ, ɧɨ�ɢ�ɞɪɭ-
ɝɢɦɢ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ [8], ɜ�ɱɚɫɬɧɨɫɬɢ, ɤɨɧɮɢɝɭɪɚɰɢɟɣ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɡɚɤɥɸɱɟɧɢɟ�ɨ�ɩɨɬɪɟɛɧɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɩɭɬɟɣ�ɞɥɹ 
ɩɪɢɺɦɚ� ɢ� ɨɬɩɪɚɜɥɟɧɢɹ� ɩɨɟɡɞɨɜ� ɧɚ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɬɚɧɰɢɹɯ� ɧɚ� ɫɬɚɞɢɢ� ɪɚɡɪɚ-
ɛɨɬɤɢ� ɩɪɨɟɤɬɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ�ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ� ɭɫɬɚɧɚɜɥɢɜɚɬɶ� ɫ�ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɢɥɢ�ɝɪɚɮɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ [9].  

ɇɚ�ɩɪɟɞɩɪɨɟɤɬɧɨɣ�ɫɬɚɞɢɢ (ɩɪɟɞɩɪɨɟɤɬɧɵɟ�ɩɪɨɪɚɛɨɬɤɢ, ɨɛɨɫɧɨɜɚɧɢɟ�ɢɧ-
ɜɟɫɬɢɰɢɣ, ɨɫɧɨɜɧɵɟ�ɩɪɨɟɤɬɧɵɟ� ɪɟɲɟɧɢɹ� ɢ� ɞɪ.) ɜ� ɫɨɝɥɚɫɨɜɵɜɚɟɦɭɸ�ɜɟɪɫɢɸ 
ɋɉ 119.13330 ɜɧɟɫɟɧɵ� ɞɨɩɭɫɤɢ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɚɛɥɢɰ� ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɬɪɟɛɧɨɝɨ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ. Ɋɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ� ɬɚɛɥɢɰɚɦɢ 
ɡɧɚɱɟɧɢɹ�ɛɵɥɢ�ɩɟɪɟɫɦɨɬɪɟɧɵ�ɢ�ɢɡɦɟɧɟɧɵ�ɧɚ�ɨɫɧɨɜɟ�ɜɵɩɨɥɧɟɧɧɨɝɨ�ɜ�ɪɚɦɤɚɯ 
ɩɨɞɝɨɬɨɜɤɢ�ɋɉ 119.13330 ɝɪɚɮɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ�ɩɪɨɰɟɫ-
ɫɟ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɛɵɥɚ�ɭɫɬɚɧɨɜɥɟɧɚ�ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�ɢɡɦɟɧɟɧɢɹ�ɪɚɫɱɺɬɧɨɝɨ�ɲɚɝɚ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�ɩɨɫɬɭɩɚɸɳɢɯ�ɝɪɭ-
ɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɫ 12 (ɩɨ�ɞɟɣɫɬɜɭɸɳɢɦ�ɧɨɪɦɚɦ) ɞɨ 10.  

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɧɨɪɦɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɬɪɟɛɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɩɭɬɟɣ 
ɞɥɹ�ɩɪɢɺɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɜ�ɩɚɪɤɚɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɣ�ɩɪɢɜɟɞɟ-
ɧɵ�ɜ�ɬɚɛɥɢɰɚɯ 4í6. 
Ɍɚɛɥɢɰɚ 4 – ɑɢɫɥɨ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ�ɞɥɹ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɨ-

ɜɵɯ�ɫɬɚɧɰɢɹɯ (ɛɟɡ�ɫɦɟɧɵ�ɥɨɤɨɦɨɬɢɜɨɜ) 
Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɜ�ɫɭɬɤɢ 

ɑɢɫɥɨ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ (ɛɟɡ�ɝɥɚɜɧɵɯ�ɢ�ɯɨɞɨ-
ɜɵɯ�ɩɭɬɟɣ) ɧɚ�ɭɱɚɫɬɤɨɜɵɯ�ɫɬɚɧɰɢɹɯ�ɞɥɹ�ɧɚɩɪɚɜɥɟɧɢɹ 

Ⱦɨ 10 �í2 
11í20 �í4 
21í30 �í6 
31í40 �í7 



113 
 

Ɉɤɨɧɱɚɧɢɟ�ɬɚɛɥɢɰɵ 4 
Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɜ�ɫɭɬɤɢ 

ɑɢɫɥɨ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ (ɛɟɡ�ɝɥɚɜɧɵɯ�ɢ�ɯɨɞɨ-
ɜɵɯ�ɩɭɬɟɣ) ɧɚ�ɭɱɚɫɬɤɨɜɵɯ�ɫɬɚɧɰɢɹɯ�ɞɥɹ�ɧɚɩɪɚɜɥɟɧɢɹ 

41í50 �í8 
51í60 �í9 
61í70 �í10 
71í80 10í11 
81í90 11í12 

Ɍɚɛɥɢɰɚ 5 – ɑɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɩɚɪɤɚɯ�ɩɪɢɺɦɚ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ 

Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ (ɫ�ɭɱɟɬɨɦ 
ɭɝɥɨɜɵɯ�ɢ�ɞɪɭɝɢɯ�ɩɟɪɟɞɚɱ) ɜ�ɫɭɬɤɢ 

ɑɢɫɥɨ�ɩɭɬɟɣ (ɛɟɡ�ɯɨɞɨɜɵɯ�ɢ�ɜɵɬɹɠɧɵɯ) ɜ�ɩɚɪ-
ɤɚɯ�ɩɪɢɟɦɚ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ 

Ⱦɨ 10 �í3 
11í20 �í4 
21í30 �í5 
31í40 �í7 
41í50 �í8 
51í60 �í10 
61í70 10í11 
71í80 11í12 
81í90 12í13 

Ɍɚɛɥɢɰɚ 6 – ɑɢɫɥɨ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ�ɞɥɹ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɨ-
ɜɵɯ� ɫɬɚɧɰɢɹɯ (ɫɨ� ɫɦɟɧɨɣ�ɥɨɤɨɦɨɬɢɜɨɜ), ɱɢɫɥɨ�ɩɭɬɟɣ� ɜ�ɩɚɪɤɚɯ� ɨɬ-
ɩɪɚɜɥɟɧɢɹ� ɢ� ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɯ (ɬɪɚɧɡɢɬɧɵɯ) ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɫɬɚɧɰɢɣ 

Ɋɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ 
ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ    

ɜ�ɫɭɬɤɢ 

ɑɢɫɥɨ�ɩɭɬɟɣ (ɛɟɡ�ɯɨɞɨɜɵɯ�ɢ�ɜɵɬɹɠɧɵɯ) ɜ�ɩɚɪɤɚɯ�ɨɬɩɪɚɜɥɟɧɢɹ�ɢɥɢ�ɬɪɚɧ-
ɡɢɬɧɵɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ, ɜ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɚɪɤɚɯ�ɭɱɚɫɬɤɨ-

ɜɵɯ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɫɦɟɧɟ�ɥɨɤɨɦɨɬɢɜɨɜ 

Ⱦɨ 10 �í4 
11í20 �í5 
21í30 �í7 
31í40 �í8 
41í50 �í10 
51í60 10í11 
61í70 11í13 
71í80 13í15 
81í90 15í16 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɟɤɬ�ɋɉ 119.13330 ɩɪɨɯɨɞɢɬ�ɫɨɝɥɚɫɨɜɚɧɢɟ�ɢ�ɜ�ɫɥɭ-
ɱɚɟ� ɟɝɨ� ɭɬɜɟɪɠɞɟɧɢɹ� ɩɪɢɜɟɞɺɧɧɵɟ� ɜ� ɬɚɛɥɢɰɚɯ 4í6 ɞɚɧɧɵɟ� ɩɪɢɦɭɬ� ɫɬɚɬɭɫ 
ɨɮɢɰɢɚɥɶɧɵɯ�ɧɨɪɦ. 
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Ⱥ. N. IVANKOV, Ɇ. V. CHETCHUEV 

UPDATING THE CURRENT REGULATIONS FOR DETERMINING  
THE NUMBER OF TRACKS FOR RECEPTION AND DEPARTURE  
OF TRAINS IN THE PARKS OF TECHNICAL STATIONS 

The article provides general information about the influence of the accuracy of calculating 
the number of tracks for receiving and departing trains on the design, construction and 
subsequent operation of technical stations. The results of the analysis of the canceled and 
current regulatory documents in terms of determining the required number of tracks at 
technical stations are presented. The main shortcomings of the considered norms are re-
vealed and the need for their revision is substantiated. The final part contains information 
about the work done to update the existing norms and the results obtained. 
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LIU KANG-NI, 
Guangzhou Railway polytechnic, Chinese People’s Republic  
 
STOP FEATURE ANALYSIS OF GUANGZHOU í ZHUHAI  
INTERCITY RAILWAY BASED ON PASSENGER FLOW 
 

This paper analyzes the dwelling regulation of Chinese representative intercity railway, 
Guangzhou í Zhuhai Intercity Railway. In order to study the needs of stop schedule plan, 
the cluster analysis method is used to calibrate the class of stations according to passenger 
flow. Combined with a given passenger flow demand, the relationship between the class 
and stopping trains of station, originating-ending passenger trains, and the train dwelling 
regulation of different grade trains, such as the number of stops, stop ratio and stop dis-
tance, association between station class and service trains were analyzed systematically. It 
is show that there are obvious hierarchy features in current intercity railway stop schedule: 
The distribution of Guangzhou í Zhuhai train passages is provided with a master- more 
deputy structure, the train service amount successively decreases according to station 
grade and the originating-destination passenger trains focus on the stations of high class. 
Train service frequency between the stations is closely relate to OD passenger flow, the 
long-distance trains operate in the Guangzhou í Zhuhai Intercity Railway between 
Guangzhou and Zhuhai makes the passenger flow along the way obtains higher train ser-
vice to Guangzhou South. 

 
Operating trains according to passenger flow is the basic principle for formu-

lating a railway passenger train plan, and the distribution of passenger flow is a 
decisive factor in determining the operation and stops of trains [1]. The relationship 
between passenger flow distribution and the number of service trains is more 
complicated, due to the huge number of combinations of departure and destination 
stations and stations and stops of trains. In western Europe and Japan, generally the 
number of stop stations is regard as an important feature of high-speed trains. It is a 
commonly used method to determine the starting and ending points and stops of 
trains according to the distribution law of OD passenger flow. 

In China, it has a rich practical experience in passenger station classification for 
existing railway, and the division criteria have been scientifically tested and tested 
to be of high scientificity and rationality. There are many classification and types of 
trains, and there is a relatively clear corresponding relationship between train level 
and stop station level. 

 In contrast, the high-speed railway station ranks are generally higher, the 
discrimination is not obvious, and the train types are relatively single. Therefore, 
the correspondence between the high-speed railway train service frequency and the 
passenger flow distribution needs to be further clarified. 
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Domestic and foreign scholars have conducted a lot of research on the laws of 
railway passenger flow, the operation plan of high-speed railway trains and the 
setting of train stops. In terms of passenger flow analysis, Suh SD [2] studied the 
Korean high-speed railway (KTX) to verify that the quality of transport services 
has a great impact on passenger travel behavior; Bingyu Feng [3] used gray neural 
network technology to study the trend of passenger flow. Ma Yanxiang [4] studied 
the periodicity, trend and stability of short-term passenger flow in railways, and 
obtained the rule that the short-term passenger flow of the railway is generally 
stable and cyclically changes in units of weeks.  

In the high-speed railway train operation plan and parking station setting opti-
mization, Chang Yh., Niu Hm. studied the train operation plan and map problem 
under the preset stop station scheme respectively [5, 6]. Xu Ruihua [7] combined the 
determination of the stop station with the passenger flow of the train. The method 
determines the train stop plan adopted the passenger flow merger and according to 
the passenger flow. Li Dewei [8] established the optimization model of the 
high-speed railway train stop plan based on the station train service. Deng Lianbo [9] 
constructed a two-level planning model for the passenger train stops based on the 
relationship between the number of service trains and passenger flow choices. 

It has become the consensus of researchers to formulate the train operation plan 
based on the passenger flow law. However, in general, the relationship between the 
train service frequency and passenger flow of China's high-speed railways needs to 
be further discussed. The research on the high-speed railway train operation plan 
and stop station setting optimization needs to be supported by relevant operation 
practice laws. The intercity railway has facilitated interconnection and commuting 
due to its Ǝpublic transitƎ operating mode.  

This paper takes the actual train operation plan of Guangzhou í Zhuhai inter-
city railway, a most representative intercity railway in China, as the research object, 
and research on the train dwelling regulation. Using the agglomeration clustering 
method, the Guangzhou í Zhuhai Intercity Railway station is classified according 
to the passenger flow. The analysis of the train dwelling regulation mainly includes 
the matching relationship between the number of parked trains, station class, the 
number of train stops, the train level, the number of trains per passenger flow OD 
and the OD passenger flow demand. Based on the above analysis, this paper 
summarizes the stop station setting regular intercity railway.  

Guangzhou í Zhuhai Intercity Railway is an inter-city railway connecting 
Guangzhou and Zhuhai in Guangdong Province of China. It runs from north to 
south. It is the south end of Beijing Harbin í Beijing Hong Kong Macao channel 
of China's Ǝeight vertical and eight horizontalƎ high-speed railway network. It is 
also one of the main lines of the inter-city rapid rail transit in the Pearl River 
Delta. Guangzhou í Zhuhai intercity railway is distributed in the shape of Chi-
nese characters ƎhumanƎ (figure 1).  
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Figure 1 – The map of Guangzhou í 
Zhuhai Intercity Railway 

The total length of Guangzhou 
South Railway Station to Zhuhai 
Station is 116 km, it is the main line. 
And the length of branch line, Xiao-
lan Station to Xinhui Station, is 27 
km, also it  connects the Jiangmen í 
Maoming high-speed railway. So, 
cross-line passenger flow is consi-
dered in the passenger flow analysis. 

This article selects the train oper-
ation diagram on 5th November, 
2019 as an example. There are 222 
trains run in Guangzhou í Zhuhai 
Intercity Railway, including 126 
trains on this line, all of which are 
intercity trains (speed 250 km/h) 
starting with Ǝ&Ǝ; and 96 trains 
across the line. Among them, there 
are 82 Medium-speed trains (250 
km/h) starting with Ǝ'Ǝ, and 14 
high-speed trains (350 km/h) starting 
with  Ǝ*Ǝ.  The  Guangzhou  í Zhuhai  
Intercity Railway has a total of 22 
stations and 20 have been opened. There are 17 stations in the main line (Guang-
zhou South í Zhuhai) and 3 stations in the branch line (Xiaolan í Xinhui). Among 
them, there are 3 departure stations namely Guangzhou South Station, Zhuhai 
Railway Station and Xinhui Station, and the other 17 stations are intermediate sta-
tions. 

According to the passenger volume, freight volume and technical operation 
volume, the existing railway stations in China are divided into six grades: special 
grade, first to fifth grade. But the grades and discrimination of high-speed railway 
stations are not obvious. Therefore, the cluster analysis method is used to cali-
brate the station class according to the passenger flow demand situation, and the 
station passenger traffic is selected as the clustering index, and the passenger traf-
fic Qk of the station ƎNƎ is the sum of the sending and arriving passenger traffic: 

                   ¦ ¦
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where f(i, k), f(k, j) are the passenger flow from station ƎiƎ to station ƎkƎ and from 
station ƎkƎ to station ƎjƎ respectively i, j = 1, 2, …, H, H is the number of stations. 
Taking the average daily passenger flow as the reference data, the average daily 
passenger flow of the stations of Guangzhou í Zhuhai intercity railway from Oc-
tober 15 to November 15, 2019 is shown in figure 2. 
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Figure 2 – The average daily passenger flow of stations 

Using software ƎSPSSƎ to classify stations by agglomerative clustering Anal-
ysis (CA). The idea is to first cluster each station as a single cluster, and then 
merge the two closest data objects each time to cluster until all objects are merged 
into one class or stop clustering when a certain termination condition is reached. 
The similarity is calculated using the square Euclidian distance, and the distance 
between the classes is converted to a value between 1 and 25. The clustering 
process tree diagram of the Guangzhou í Zhuhai Intercity Railway Station is 
shown in figure 3. 

 
Figure 3 – The clustering process tree diagram 



 

119 
 

Setting the termination condition as group distance � 1,56, and divide 20 sta-
tions of the whole line into 4 classes, as shown in table 1.  
Table 1 – Station class division table 

Station class Stations 
First class Guangzhou south 
Second class Zhuhai 

Third class Ronggui,  Xinhui,  Mingzhu, Zhongshan, Shunde, 
Tangjiawan, Nantou, Jiangmen-east, Guzhen, Zhongshanbei, Xiaolan 

Fourth class Nanlang, Qianshan, Beijiao, Zhuhai north, Shunde college, Dongshen, 
Bijiang 

Table 2 shows the average daily passenger flow of all classes of stations of 
Guangzhou-Zhuhai intercity railway. It can be seen that the passenger flow of each 
level has obvious differences, which shows the effectiveness of station clustering. 

Table 2 – The average daily passenger flow of each stations class  
Unit: person. time 

Station class First class Second class Third class Fourth class 
Average 
Passenger 
flow 

78193 47329 3947 360 

 
The trains of the station providing boarding and landing for passengers in-

clude the departure and arrival trains and parking trains. The number of service 
trains in the station reflects the passenger flow service level of the station. The 
train service status of each station of the Guangzhou í Zhuhai Intercity Railway 
is shown in figure 4. 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 4 – Train service frequency of each station 
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As can be seen from the figure, the "C" prefix trains at each station are far 
more  than  the  "D"  and  "G"  prefix  trains.  The  total  number  of  train  services  at  
each station is also significantly different and has a significant hierarchy. 

The distribution of departure and arrival trains of Guangzhou-Zhuhai intercity 
railway is shown in figure 5.  

There are only three stations, Guangzhou 
South, Zhuhai and Xinhui, which have set up 
departure and arrival trains. Among which 
58 % are from Guangzhou south, 41 % are 
from Zhuhai and only 1 % are from Xinhui. 
It  can  be  seen  that  the  starting  trains  of  
Guangzhou Zhuhai intercity are mainly set in 
Guangzhou south railway station, and the 
branch line from Guangzhou south railway 
station to Xinhui railway station is extended 
to Yangjiang station of Jiangmen í Maoming 

High  Speed  Railway,  so  most  of  the  trains  start  and  end  at  Yangjiang  station,  
where the starting and end ratio of Xinhui station is low. 

The relationship between the passenger flow of the Guangzhou í Zhuhai in-
tercity railway and the train service frequency is shown in figure 6.  

 
 

 
 

 
 

 
 

 
 

Figure 6 – Combination diagram of train frequency and passenger flow 
From the figure, it can be seen that the train service frequency is closely re-

lated to the station passenger flow, the station with a large number of passenger 
flow volume has a large service frequency. For example, the train service fre-
quencies of Guangzhou South and Zhuhai are more prominent, which classified 
in first class and second class, while the service frequencies of the third class 
stations Xiaolan and Xinhui Station are similar, closely following Zhuhai Sta-
tion. The remaining third class stations are significantly lower than the 
above-mentioned high-grade stations, but higher than the fourth-class stations. 

The station service frequency shows the busy degree of the station, and    

Figure 5 – Frequency          
of departure trains 
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also reflects the grade of the station to a certain extent. Based on the above classi-
fication of each station on Guangzhou í Zhuhai Intercity Railway, the average 
service frequency and passenger flow of nodes at different levels are compared, 
as shown in table 3. 
Table 3 – Comparison of passenger flow and train service frequency 

Station Class Passenger 
flow of node "C" train "D" train "G" train Originating 

train 
 First class   78193   127    83    16    93 
Second class  47329    96    23    10    65 
Third class  10474    40    17     4     2 
Fourth lass    597     9     1     1     0 
Sum 136593   272   124    31   160 

Furthermore, the analysis of the average service frequency, originating trains 
frequency and stopping trains frequency of the different grade trains of each class 
station, is shown in figure 7.  

 
Figure 7 í The structure of the service trains for all station classes  

 

As we can see Ǝ&Ǝ-rank trains services mainly in the stations of first class and 
second class , which service frequency are respectively account for 46,64 % and 
35,26 % of all Ǝ&Ǝ-rank trains; Ǝ'Ǝ-rank trains mainly service the stations of first 
class, reached 66,94 %; Ǝ*Ǝ-rank trains also mainly service the stations of first class, 
reached 51,61 %. At the same time, the highest frequency of the originating train is 
the trains of first class and second class, respectively accounted for 58,13 % and 
40,63 % of all departing train, however the lower nodes such as fourth class without 
originating train, which is corresponding to station status of passenger demand. 

Through figure 8, Ǝ&Ǝ- rank trains in the station at all classes occupy the main 
body status, the proportion of the Ǝ&Ǝ-rank trains to the total number of trains are 
over 56,19 %, the fourth class is even reached 81,82 %. It shows that Guangzhou 
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í Zhuhai Intercity Railway mainly operates intercity trains starting with Ǝ&Ǝ, Ǝ'Ǝ 
medium-speed trains and Ǝ*Ǝ high-speed trains are cross line trains with few 
stops. 

Figure 9 is a pie chart 
of the distribution of 
departure trains at each 
station’s class. The first 
class account for 58 %, the 
second class account for 
41 %, and the fourth class 
have no departure trains. It 
can be seen that the 
departure and terminal 
stations are basically set at 
high-level nodes. 

Train stop is mainly to 
meet the needs of Midway 

passengers. Intermediate stations with less passenger flow mainly rely on the 
parking trains to transport passengers. The greater the number of train stops, the 
more convenient it is for 
passengers to board and 
land. However, stoping too 
many stations on the way 
will reduce the travel speed 
and lose the significance of 
high-speed for high-speed 
train, even extend the travel 
time of passengers who not 
to get on the train. There-
fore, the setting of train 
stops should not only con-
sider the convenience of 
passengers' travel, but also 
must not reduce the travel 
speed of the train too much, 
so as to avoid increasing the travel time of passengers. In addition, different 
train stopping schemes will attract different passenger flows, which will affect 
the congestion and comfort of passengers on the train.  

Every level train dwelling regulation are analyzed below from two aspects: 
the number and the distance of stopping stations. 

Guangzhou Zhuhai Intercity Railway operates 222 trains a day, including 14 
high-speed (Ǝ*Ǝ) trains, 82 medium speed (Ǝ'Ǝ) trains and 126 intercity (Ǝ&Ǝ) 
trains. The statistics of the number of stops of three classes of trains are shown 
in table 4. 

Due to the Ǝ*Ǝ and Ǝ'Ǝ trains are cross line trains, they are run a short section 

Figure 9 – The pie chart of the distribution of 
originating trains 

Figure 8 – The structure of service trains for all 
classes stations 
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of  the  Guangzhou  í Zhuhai  Intercity  Railway.  As  can  be  seen  in  table  4,  the  
number of stops for medium-speed Ǝ'Ǝ trains at 250 km/h and high-speed Ǝ*Ǝ 
trains at 300 km/h is concentrated at 2í3 stations, and there is no case of stopping 
at more than 6. And the stops are all in the overlapping section of the line. 
Table 4 – Operated trains distributing in different stop stations  

Number of stops 2 3 4 5 6 7 8 9 Total 
trains 

ƎCƎtrain 0 2 14 40 42 18 8 2 126 
ƎDƎtrain 42 34 6 0 0 0 0 0 82 
ƎGƎtrain 5 9 0 1 0 0 0 0 14 

 
Therefore, only Ǝ&Ǝ trains of Guangzhou í Zhuhai Intercity Railway are ex-

amined here. As can be seen from the table 4, the maximum number of stops is  
9 stops. The Guangzhou í Zhuhai Intercity Railway has 17 stations on the main 
line and 11stations on the branch line. 8 stations of them overlap. It can be seen 
that there are no stop-stop trains, and the trains are in skip-stop mode. 

Due to the differences in starting points, further analysis of the stoppage ratio. 
The distribution chart of the stoppage ratio of Ǝ&Ǝ trains is shown in figure 10.  

The stoppage ratio is between 18 % and 64 %. There are 61 trains, accounting   
for 48,5 % of the total number of trains in operation, whose stoppage ratio in the  
29í35 % section. There are 14 trains whose stoppage ratio between 50 % and 65 %.  

It shows that there are still different service ranges in train Ǝ&Ǝ, and the 
coordination of various stop modes ensures the boarding and descending of 
each station and optimizes the resource allocation. The average stop distance 
of the train can be expressed as the ratio of the train running mileage and 
number of stopping stations. The average distance between stop stations is 
distributed as figure 11.  
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The stations are densely distributed with a distance of about 8 km on 

Guangzhou í Zhuhai Intercity Railway. It can be seen from the figure that the 
average operating mileage between stations of Ǝ&Ǝ trains is between 12í58 km, 

Figure11 – The distribution   
of average stop distance 
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among which 101 trains are in the section with an average stopping mileage of 
15í30 km, accounting for 79,5 % of the total trains. It can be seen that most of 
the Ǝ&Ǝ trains have shorter stopping distance and larger stopping frequency, 
which is convenient for short distance passengers, but it still reflects the mode of 
station selection and skip-stop of intercity trains.  

The service frequency of OD refers to the number of train services that can 
arrive directly between od without transfer, which reflects the direct situation 
between each two stations, and also reflects the transfer demand of the 
scheme. According to the division of station class as the above, the train ser-
vice frequency between various classes and OD passenger were calculated, 
shown in table 5. 
Table 5 – OD train service frequency between stations of each class 

Classes 
Average OD 
passenger 

flow 

Average 
service 
trains 

Average originat-
ing-destination 

trains 

Originat-
ing-destination 
trains ratio (%) 

First to second class 2016 67 55 82 
First to third class 1532 25   
First to fourth class 89 5   
Second to first class 2217 68 54 80 
Second to third class 472 11   
Second to fourth class 136 4   
Third to first class 1389 16 1 6 
Third to second class 694 11   
Between Third class 274 5   
Third to fourth class 68 2   
Fourth to first class 56 2   
Fourth to second class 163 3   
Fourth to third class 56 2   
Between Fourth class 15 1   

 
It can be seen that the train mainly serves between high-level stations. The 

average service frequency of OD decreases with the decrease of station level. The 
train service frequency between the first-class stations and the second and third 
class stations is higher, and the originating train is also set between them. The set-
ting of the originating train from the first class station to the second and third lev-
el stations reaches 82 % and 80 % respectively. However, the frequency of pas-
senger flow and OD train service between other level nodes is obviously low. 

Based on the analysis of all aspects of Guangzhou í Zhuhai intercity rail-
way stop, the following regulation are obtained. 

1 Passenger flow and train distribution characteristics. Guangzhou í Zhuhai 
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Intercity Railway has the largest passenger flow in Guangzhou south station, 
followed by Zhuhai, Xiaolan and Xinhui. From the distribution of train opera-
tion, the train only starts and ends at the three major nodes of Guangzhou south, 
Zhuhai and Xinhui.  

2 The service frequency of trains with different speed levels has hierarchical 
characteristics. In terms of the train service frequency of the station, the number 
of service trains will be reduced step by step according to the node level. 
High-speed train (G) and medium-speed train (D) mainly serve the first and 
secondary stations, while intercity-train "C" serves the first, secondary and third 
stations, and also realizes the coverage of the fourth nodes. 

3 The number of train stops has a direct relationship with passenger flow 
demand and line characteristics, showing a multi-level distribution in terms of 
number. The number of stops for the main line of Guangzhou í Zhuhai Intercity 
Railway is mostly distributed in 5í7 stations, and the number of stops for the 
branch line is mainly concentrated in 3í6 stations, but the overall proportion of 
stops is concentrated in 29–35 %, which shows that the intercity trains mostly 
adopt the mode of station selection. In terms of stopping distance, the average 
stopping distance of trains is concentrated in 15í30 km, which corresponds to 
the operation speed of 200 km/h and the characteristics of intercity passenger 
flow. 

4 The train service frequency is closely related to OD passenger flow. Most 
of the trains running on Guangzhou í Zhuhai intercity railway are connected 
with Guangzhou south railway station. Guangzhou south railway station has 
achieved high od with each station of the main and auxiliary lines. Therefore, 
the passenger flow is diverging from Guangzhou south railway station to the 
main and branch lines. Through the trains between Guangzhou south railway 
station,  Zhuhai  and  Xinhui,  the  passenger  flow  service  along  the  way  can  be  
realized. At the intersection of the main and branch lines, Xiaolan station has a 
higher train service frequency. The OD of passenger flow between small sta-
tions along the line is relatively low, and there is no train running between some 
small stations, which is related to the station spacing between small stations and 
other traffic modes. 

Guangzhou í Zhuhai Intercity Railway is a representative intercity railway 
in China. On the one hand, the stop rule analyzed in this paper has its own cha-
racteristics, and also reflects the current situation of most intercity railways. In 
the follow-up research, the passenger flow characteristics will be further studied, 
and it is expected to put forward optimization suggestions for the stop scheme 
of intercity trains. 
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Ʌ. ɄȺɇɇɂ 

ȺɇȺɅɂɁ�ɉȺɋɋȺɀɂɊɈɉɈɌɈɄɈȼ�ɇȺ�ɍɑȺɋɌɄȿ�ɀȿɅȿɁɇɈɃ�ȾɈɊɈȽɂ 
ȽɍȺɇɑɀɈɍ�í�ȾɀɍɏȺɃ 

ɉɪɢɜɟɞɟɧɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɩɨ� ɨɛɴɟɦɚɦ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ� ɞɜɢɠɟɧɢɹ�ɧɚ� ɭɱɚ-
ɫɬɤɟ�Ƚɭɚɧɱɠɨɭ – Ⱦɠɭɯɚɣ. ɇɚ�ɨɫɧɨɜɟ�ɤɥɚɫɬɟɪɧɨɝɨ�ɚɧɚɥɢɡɚ�ɩɪɨɜɟɞɟɧɚ�ɤɚɥɢɛɪɨɜɤɚ�ɤɥɚɫɫɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ� ɭɱɚɫɬɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�ɪɚɫɩɢɫɚɧɢɟ� ɫɥɟɞɨ-
ɜɚɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɢɯ�ɨɫɬɚɧɨɜɤɢ�ɫ�ɭɱɟɬɨɦ�ɩɨɬɪɟɛɧɨɫɬɟɣ�ɩɚɫɫɚɠɢɪɨɜ. ɉɪɟɞɥɚɝɚɟɬɫɹ�ɜɵɞɟ-
ɥɹɬɶ�ɤɥɚɫɫɵ�ɫɬɚɧɰɢɣ, ɞɥɹ�ɤɨɬɨɪɵɯ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɚɧɰɢɢ�ɡɚɪɨɠɞɟɧɢɹ�ɩɚɫɫɚɠɢɪɨ-
ɩɨɬɨɤɚ� ɢ� ɟɝɨ� ɪɚɡɦɟɪɨɜ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɬɢɩɵ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɨɟɡɞɨɜ� ɢ� ɢɯ� ɩɚɪɚɦɟɬɪɵ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɦɚɤɫɢɦɚɥɶɧɚɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɫɥɟɞɨɜɚɧɢɹ�ɩɨɟɡɞɨɜ�ɞɨɥɠɧɚ�ɛɵɬɶ� ɨɩ-
ɪɟɞɟɥɟɧɚ� ɫɨ� ɫɬɚɧɰɢɢ� Ƚɭɚɧɱɠɨɭ�ɘɠɧɵɣ� ɤɚɤ� ɪɚɡɞɟɥɶɧɨɝɨ� ɩɭɧɤɬɚ, ɹɜɥɹɸɳɟɝɨɫɹ� ɫɬɚɧ-
ɰɢɟɣ�ɡɚɪɨɠɞɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɩɨ�ɦɚɪɲɪɭɬɭ�Ƚɭɚɧɱɠɨɭ – Ⱦɠɭɯɚɣ.  

ɉɨɥɭɱɟɧɨ 27.10.2022 
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ɌɊȺɇɋɉɈɊɌɇɕɏ�ɉɈɌɈɄɈȼ�ɉɊɂ�ɋɉȿɐɂȺɅɂɁȺɐɂɂ�ɈȻɔȿɄɌɈȼ 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ  

ɉɪɟɞɥɚɝɚɟɬɫɹ�ɨɰɟɧɢɜɚɬɶ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɧɚ�ɨɫɧɨɜɟ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ�ɨɫɧɨɜɧɨɝɨ 
ɩɨɬɨɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɟɞɢɧɢɰ� ɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɜɚɪɢɚɰɢɢ� ɞɥɹ 
ɪɚɡɞɟɥɟɧɧɵɯ� ɩɨɬɨɤɨɜ. ɇɚ� ɩɪɢɦɟɪɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɪɚɛɨɬɵ� ɦɟɠɞɭ� ɫɨɪɬɢɪɨɜɨɱɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɨɜ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ� ɢ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɩɨɥɭɱɟɧɵ� ɪɟɝɪɟɫɫɢɨɧɧɵɟ� ɦɨɞɟɥɢ 
ɞɥɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɚɪɢɚɰɢɢ�ɩɨɬɨɤɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ�ɧɚ�ɨɫɧɨɜɧɨɟ�ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɚ. Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ� ɫ 
ɪɚɫɱɺɬɨɦ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɨɛɴɟɤɬɨɜ� ɦɟɬɨɞɚɦɢ� ɬɟɨɪɢɢ� ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ� ɢɥɢ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫ� ɭɱɺɬɨɦ� ɢɯ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɪɚɛɨɬɵ.   

ɋɩɟɰɢɚɥɢɡɚɰɢɹ� ɫɢɫɬɟɦ� ɢ� ɨɛɴɟɤɬɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɬɪɟ-
ɛɭɟɬ�ɫɨɡɞɚɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɭɫɥɨɜɢɣ, ɝɥɚɜɧɵɦ�ɢɡ�ɤɨɬɨɪɵɯ�ɹɜɥɹɟɬɫɹ�ɪɚɡ-
ɞɟɥɟɧɢɟ� ɨɛɫɥɭɠɢɜɚɟɦɵɯ� ɬɪɟɛɨɜɚɧɢɣ� ɩɨ� ɬɨɦɭ� ɢɥɢ� ɢɧɨɦɭ� ɩɪɢɡɧɚɤɭ. Ɍɚɤɨɝɨ 
ɪɨɞɚ� ɪɚɡɞɟɥɟɧɢɟ (ɩɪɢɦɟɧɢɬɟɥɶɧɨ� ɤ� ɬɪɚɧɫɩɨɪɬɧɨɦɭ� ɩɪɨɰɟɫɫɭ) ɬɪɟɛɭɟɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɨɛɳɟɝɨ� ɜɯɨɞɹɳɟɝɨ� ɩɨɬɨɤɚ� ɬɪɟɛɨɜɚɧɢɣ� ɦɟɠɞɭ� ɧɟɫɤɨɥɶɤɢɦɢ 
ɨɛɫɥɭɠɢɜɚɸɳɢɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ�ɩɨ�ɬɨɦɭ�ɢɥɢ�ɢɧɨɦɭ�ɩɪɢɡɧɚɤɭ. 

Ɉɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɢɡɧɚɤɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ� ɨɬɧɟɫɬɢ� ɨɛɴɟɤɬ� ɤ� ɫɩɟɰɢɚ-
ɥɢɡɢɪɨɜɚɧɧɵɦ, ɩɪɟɞɥɚɝɚɟɬɫɹ� ɫɱɢɬɚɬɶ� ɫɬɟɩɟɧɶ� ɨɞɧɨɪɨɞɧɨɫɬɢ� ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɬɪɟɛɨɜɚɧɢɣ� ɢ� ɨɞɧɨɬɢɩɧɨɫɬɢ� ɜɵɩɨɥɧɹɟɦɵɯ� ɨɩɟɪɚɰɢɣ [1, 2]. ɋɩɟɰɢɚɥɢɡɚɰɢɹ 
ɩɨɡɜɨɥɹɟɬ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɫɬɟɩɟɧɢ�ɫɧɢɡɢɬɶ�ɜɥɢɹɧɢɟ�ɮɚɤɬɨɪɨɜ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
[3] ɡɚ�ɫɱɟɬ�ɬɨɝɨ, ɱɬɨ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ�ɨɛɴɟɤɬ�ɢɥɢ�ɫɢɫɬɟɦɚ�ɛɭɞɟɬ�ɜɵɩɨɥɧɹɬɶ 
ɨɛɪɚɛɨɬɤɭ�ɩɨɬɨɤɚ�ɬɪɟɛɨɜɚɧɢɣ�ɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɨɞɧɨɪɨɞɧɨɫɬɢ.  

ɍɦɟɧɶɲɟɧɢɟ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ� ɩɚɪɚɦɟɬɪɨɜ� ɜɯɨɞɹɳɟɝɨ� ɩɨɬɨɤɚ� ɛɭɞɟɬ� ɞɨɫ-
ɬɢɝɚɬɶɫɹ�ɡɚ� ɫɱɟɬ�ɪɚɡɞɟɥɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɣ�ɩɨ�ɨɬɞɟɥɶɧɵɦ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ 
ɨɛɴɟɤɬɚɦ (ɨɛɫɥɭɠɢɜɚɸɳɢɦ�ɤɚɧɚɥɚɦ), ɤ�ɤɚɠɞɨɦɭ�ɢɡ�ɤɨɬɨɪɵɯ�ɛɭɞɟɬ�ɩɨɫɬɭɩɚɬɶ, 
ɨɱɟɜɢɞɧɨ, ɛɨɥɟɟ� ɨɞɧɨɪɨɞɧɵɣ� ɩɨɬɨɤ� ɫ� ɦɟɧɶɲɟɣ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ� ɢ� ɫ 
ɦɟɧɶɲɟɣ� ɠɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ. ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɜɯɨɞɹɳɟɝɨ� ɩɨɬɨɤɚ (ɩɨ� ɢɧ-
ɬɟɪɜɚɥɚɦ� ɦɟɠɞɭ� ɩɨɫɬɭɩɚɸɳɢɦɢ� ɧɚ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɬɪɟɛɨɜɚɧɢɹɦɢ) ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ�ɜɟɥɢɱɢɧɨɣ, ɨɛɪɚɬɧɨɣ�ɤ�ɩɥɨɬɧɨɫɬɢ (ɢɧɬɟɧɫɢɜɧɨɫɬɢ) ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ. 

ȼɵɫɨɤɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɞɯɨɞɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɭɦɟɧɶɲɟɧɢɸ�ɢɧɬɟɪɜɚɥɨɜ 
ɦɟɠɞɭ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɜɨ� ɜɯɨɞɹɳɟɦ� ɩɨɬɨɤɟ. ɋɧɢɠɟɧɢɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɩɨɞ-
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ɯɨɞɚ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɭɜɟɥɢɱɟɧɢɸ�ɢɧɬɟɪɜɚɥɨɜ�ɦɟɠɞɭ�ɬɪɟɛɨɜɚɧɢɹɦɢ, ɭɦɟɧɶɲɟ-
ɧɢɸ�ɡɚɝɪɭɡɤɢ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɨɛɴɟɤɬɚ. Ⱥɧɚɥɨɝɢɱɧɵɣ� ɷɮɮɟɤɬ�ɛɭɞɟɬ�ɢɦɟɬɶ 
ɪɚɡɞɟɥɟɧɢɟ� ɩɨɬɨɤɚ� ɦɟɠɞɭ� ɧɟɫɤɨɥɶɤɢɦɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ� ɨɛɫɥɭɠɢ-
ɜɚɸɳɢɦɢ�ɨɛɴɟɤɬɚɦɢ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣ-
ɫɬɜɚ�ɢ�ɫɬɪɭɤɬɭɪɨɣ  ɜɵɩɨɥɧɹɟɦɨɣ�ɢɦ�ɪɚɛɨɬɵ�ɦɨɠɧɨ�ɜɵɪɚɡɢɬɶ�ɮɨɪɦɭɥɨɣ 

                                   R0 = f(N, O),                                                      (1)                                          

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ, ɤɨɬɨɪɵɟ�ɨɛɫɥɭɠɢɜɚɸɬɫɹ�ɧɚ�ɞɚɧ-
ɧɨɦ� ɨɛɴɟɤɬɟ; Ɉ – ɤɨɥɢɱɟɫɬɜɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ� ɫ 
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɟɞɢɧɢɰɟɣ�ɧɚ�ɨɛɴɟɤɬɟ. 

ɉɪɢ� ɨɝɪɚɧɢɱɟɧɧɵɯ� ɪɟɫɭɪɫɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɹɯ� ɫɩɟɰɢɚɥɢɡɚɰɢɹ� ɫɜɹɡɚɧɚ, 
ɨɱɟɜɢɞɧɨ, ɫ�ɡɚɞɚɱɟɣ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɷɬɢɯ�ɪɟɫɭɪɫɨɜ,  ɬ. ɟ. ɫ�ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɷɮɮɟɤɬɢɜɧɨɝɨ�ɛɚɥɚɧɫɚ�ɦɟɠɞɭ�ɪɚɡɧɨɨɛɪɚɡɢɟɦ�ɨɛɫɥɭɠɢɜɚɟɦɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɢ 
ɪɚɡɧɨɨɛɪɚɡɢɟɦ�ɜɵɩɨɥɧɹɟɦɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɩɪɢ�ɡɚɞɚɧɧɨɦ R0.  

ȼ� ɫɥɭɱɚɟ, ɤɨɝɞɚ� ɪɟɫɭɪɫɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɭɫɬɪɨɣɫɬɜɚ R ɨɤɚɡɵɜɚɟɬɫɹ 
ɧɟɞɨɫɬɚɬɨɱɧɨ, ɜɨɡɦɨɠɧɵ�ɞɜɚ�ɜɚɪɢɚɧɬɚ�ɪɟɲɟɧɢɣ: 

í� ɩɨɜɵɲɟɧɢɟ� ɪɟɫɭɪɫɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɞɚɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɞɨ� ɧɟɨɛɯɨ-
ɞɢɦɨɝɨ�ɭɪɨɜɧɹ; 

í�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɨɟ 
ɦɨɠɟɬ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɬɶɫɹ� ɧɚ� ɨɛɫɥɭɠɢɜɚɧɢɢ� ɱɚɫɬɢ� ɬɪɟɛɨɜɚɧɢɣ N� ɥɢɛɨ� ɧɚ 
ɜɵɩɨɥɧɟɧɢɢ�ɱɚɫɬɢ�ɨɩɟɪɚɰɢɣ Ɉ. 

ɉɪɢ� ɜɵɯɨɞɟ� ɡɚ� ɪɟɫɭɪɫɧɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ 
ɫɩɟɰɢɚɥɢɡɚɰɢɹ� ɦɨɠɟɬ� ɩɨɬɪɟɛɨɜɚɬɶ� ɪɚɫɲɢɪɟɧɢɹ� ɝɪɚɧɢɰ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɨɛɴɟɤɬɚ, ɫ� ɜɤɥɸɱɟɧɢɟɦ� ɜ� ɧɢɯ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɥɢɧɢɣ), ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ�ɢ (ɢɥɢ) ɨɩɟɪɚɰɢɣ�ɩɨ�ɢɯ�ɨɛɫɥɭɠɢɜɚɧɢɸ (ɪɢɫɭɧɨɤ 1).  

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ�ɭɪɨɜɧɹ�ɢ�ɬɢɩɚ�ɨɛɴɟɤɬɚ�ɷɬɨ�ɦɨɝɭɬ�ɛɵɬɶ:  
í�ɩɚɪɚɥɥɟɥɶɧɵɟ (ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ) ɯɨɞɵ�ɧɚ�ɩɨɥɢɝɨɧɟ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ; 
í�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɝɥɚɜɧɵɟ�ɩɭɬɢ�ɧɚ�ɩɟɪɟɝɨɧɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɥɢɧɢɣ, 

ɚ�ɬɚɤɠɟ�ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɭɡɥɚɯ (ɜ�ɬ. ɱ. ɜ�ɪɚɡɜɹɡɤɚɯ); 
í�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɫɬɚɧɰɢɢ�ɜ�ɭɡɥɚɯ; 
í�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɩɚɪɤɢ�ɩɭɬɟɣ�ɢ (ɢɥɢ) ɩɭɬɢ�ɜ�ɩɚɪɤɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɫɬɚɧɰɢɣ; 
í�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ�ɫɨɪɬɢɪɨɜɨɱɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɬ. ɩ. [2]. 
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜɨɩɪɨɫ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɩɨɬɨɤɨɜ� ɩɪɢ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ� ɚɤɬɭɚɥɟɧ� ɞɥɹ� ɦɧɨɝɢɯ� ɨɛɴɟɤɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɩɟɪɟɜɨɡɨɱɧɨɦ 
ɩɪɨɰɟɫɫɟ. 
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Ɋɢɫɭɧɨɤ 1 í�Ɉɛɪɚɡɨɜɚɧɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɛɫɥɭɠɢɜɚɸɳɢɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɪɚɛɨɬ 

ɩɪɢ�ɪɚɡɞɟɥɟɧɢɢ�ɩɨɬɨɤɚ�ɩɨ�ɩɪɢɡɧɚɤɚɦ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ  
 
ȼ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɭɡɥɚɯ, ɢɦɟɸɳɢɯ�ɜ�ɫɜɨɟɦ�ɫɨɫɬɚɜɟ�ɧɟɫɤɨɥɶɤɨ�ɫɩɟɰɢɚ-

ɥɢɡɢɪɨɜɚɧɧɵɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ, ɜɨɡɦɨɠɧɨ� ɪɚɡɞɟɥɟɧɢɟ� ɨɛɫɥɭɠɢ-
ɜɚɟɦɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ�ɦɟɠɞɭ�ɫɬɚɧɰɢɹɦɢ (ɤɨɬɨɪɵɟ�ɜ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ 
ɹɜɥɹɸɬɫɹ� ɨɛɫɥɭɠɢɜɚɸɳɢɦɢ� ɨɛɴɟɤɬɚɦɢ), ɧɚɩɪɢɦɟɪ, ɩɨ� ɜɢɞɚɦ� ɞɜɢɠɟɧɢɹ 
�ɩɚɫɫɚɠɢɪɫɤɨɟ, ɝɪɭɡɨɜɨɟ). ɇɚ�ɭɪɨɜɧɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɪɚɡɞɟɥɟɧɢɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɟɞɢɧɢɰ�ɦɨɠɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ� ɩɨ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ�ɩɚɪɤɚɦ 
ɩɭɬɟɣ. ɉɟɪɟɪɚɛɨɬɤɚ� ɜɚɝɨɧɨɩɨɬɨɤɨɜ (ɧɚɩɪɢɦɟɪ, ɬɪɚɧɡɢɬɧɵɯ� ɢ� ɦɟɫɬɧɵɯ) ɧɚ 
ɭɪɨɜɧɟ� ɫɬɚɧɰɢɢ� ɦɨɠɟɬ� ɪɚɡɞɟɥɹɬɶɫɹ� ɦɟɠɞɭ� ɨɫɧɨɜɧɵɦ� ɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
ɫɨɪɬɢɪɨɜɨɱɧɵɦ� ɭɫɬɪɨɣɫɬɜɚɦɢ [4]. ɇɚ� ɭɪɨɜɧɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɭɡɥɚ� ɜɨɡ-
ɦɨɠɧɨ� ɪɚɡɞɟɥɟɧɢɟ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɪɚɛɨɬɵ� ɦɟɠɞɭ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 
ɫɨɪɬɢɪɨɜɨɱɧɵɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ, ɪɚɫɩɨɥɚɝɚɸɳɢɦɢɫɹ�ɧɚ�ɪɚɡɧɵɯ�ɫɬɚɧɰɢɹɯ.   

ɋɩɟɰɢɚɥɢɡɚɰɢɹ�ɨɛɴɟɤɬɨɜ�ɜ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɦɨɠɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɩɨɹɜɥɟɧɢɸ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ, ɚ�ɬɚɤɠɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ, ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ 
ɨɛɟɫɩɟɱɟɧɢɟɦ:  

í�ɪɚɡɞɟɥɟɧɢɹ�ɩɨɬɨɤɨɜ; 
í�ɩɟɪɟɞɚɱɢ� ɪɚɡɞɟɥɟɧɧɵɯ�ɩɨɬɨɤɨɜ�ɦɟɠɞɭ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ� ɭɫɬɪɨɣ-

ɫɬɜɚɦɢ. 
Ɋɚɡɞɟɥɟɧɢɟ�ɩɨɬɨɤɚ�ɩɨɫɬɭɩɚɸɳɢɯ�ɬɪɟɛɨɜɚɧɢɣ�ɩɪɢ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɨɛɫɥɭ-

ɠɢɜɚɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɟɣ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɞɜɨɹ-
ɤɢɣ�ɢ�ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɵɣ�ɷɮɮɟɤɬ:  
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í� ɡɚ� ɫɱɟɬ� ɩɨɜɵɲɟɧɢɹ� ɨɞɧɨɪɨɞɧɨɫɬɢ� ɨɛɫɥɭɠɢɜɚɟɦɵɯ� ɬɪɟɛɨɜɚɧɢɣ� ɛɭɞɟɬ 
ɭɦɟɧɶɲɚɬɶɫɹ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɜɪɟɦɟɧɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ; 

í�ɢɡ�ɡɚ�ɪɚɡɞɟɥɟɧɢɹ�ɩɨɬɨɤɚ�ɛɭɞɟɬ�ɭɦɟɧɶɲɚɬɶɫɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɨɜ�ɧɚ 
ɤɚɠɞɨɟ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ, ɱɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɭɜɟɥɢɱɟɧɢɸ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɢɧɬɟɪɜɚɥɨɜ�ɦɟɠɞɭ�ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ȼ�ɨɛɳɟɦ�ɜɢɞɟ� ɫɩɟɰɢɚɥɢɡɚɰɢɹ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨɬɨɤɚ 
ɬɪɟɛɨɜɚɧɢɣ� ɦɟɠɞɭ� ɤɚɧɚɥɚɦɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɨɫɬɚɬɨɱɧɨ� ɱɚɫɬɨ� ɜɯɨɞɹɳɢɣ 
ɩɨɬɨɤ�ɪɚɡɞɟɥɹɟɬɫɹ�ɦɟɠɞɭ�ɞɜɭɦɹ�ɤɚɧɚɥɚɦɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ (ɨɞɢɧ�ɢɡ�ɤɨɬɨɪɵɯ 
ɛɭɞɟɬ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ), ɨɞɧɚɤɨ�ɢɯ�ɦɨɠɟɬ�ɛɵɬɶ�ɢ�ɛɨɥɶɲɟ, ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɬɢɩɨɜ�ɬɪɟɛɨɜɚɧɢɣ, ɩɨ�ɤɨɬɨɪɵɦ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɩɟɰɢɚɥɢɡɚ-
ɰɢɹ�ɪɚɛɨɬɵ�ɢ�ɭɫɬɪɨɣɫɬɜ (ɫɦ. ɪɢɫɭɧɨɤ 1).  

Ⱦɥɹ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ�ɨɰɟɧɤɢ�ɢɡɦɟɧɟɧɢɹ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɦɨɠɧɨ�ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ�ɤɨɷɮɮɢɰɢɟɧɬ�ɜɚɪɢɚɰɢɢ�ɞɥɹ�ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ (ɞɥɹ�ɢɧɬɟɪɜɚɥɨɜ�ɦɟɠɞɭ 
ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɟ), ,I

vC �ɢ�ɤɨɷɮɮɢɰɢɟɧɬ�ɜɚɪɢ-
ɚɰɢɢ�ɜɪɟɦɟɧɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ .tvC   

ɋɧɢɠɟɧɢɟ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ� ɜɯɨɞɹɳɟɝɨ� ɩɨɬɨɤɚ� ɡɚ� ɫɱɟɬ� ɪɚɡɞɟɥɟɧɢɹ� ɫɦɟ-
ɲɚɧɧɨɝɨ�ɩɨɬɨɤɚ�ɧɚ�ɨɬɞɟɥɶɧɵɟ�ɩɨɬɨɤɢ�ɫ�ɨɛɟɫɩɟɱɟɧɢɟɦ�ɢɯ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ�ɨɛɴɟɤɬɚɦɢ�ɫɥɟɞɭɟɬ, ɧɚ�ɧɚɲ�ɜɡɝɥɹɞ, ɫɱɢɬɚɬɶ�ɨɞɧɨɣ�ɢɡ�ɨɫ-
ɧɨɜɧɵɯ�ɩɪɢɱɢɧ�ɩɨɜɵɲɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɨɛɫɥɭɠɢɜɚɸɳɟɣ�ɫɢɫɬɟɦɵ�ɜ 
ɰɟɥɨɦ. ɉɪɢɱɟɦ�ɬɚɤɨɣ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɷɮɮɟɤɬ�ɛɭɞɟɬ�ɩɪɨɹɜɥɹɬɶɫɹ� ɧɟ�ɬɨɥɶɤɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚ� ɨɛɫɥɭɠɢɜɚɸɳɟɦ� ɨɛɴɟɤɬɟ, ɧɨ� ɢ� ɞɚɥɟɟ� ɜ� ɩɪɟɞɟɥɚɯ� ɜɫɟɣ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɰɟɩɢ.   

Ⱦɨɥɸ� ɩɨɬɨɤɚ,  ɤɨɬɨɪɚɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɜɵɞɟɥɟɧɚ� ɞɥɹ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɧɚ� ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɥɢɧɢɢ, ɩɪɟɞɥɚɝɚɟɬɫɹ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɞĮ ,i �ɝɞɟ i – ɩɨɪɹɞɤɨɜɵɣ�ɧɨɦɟɪ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɥɢɧɢɢ, ɜɵɞɟɥɹɟɦɨɣ�ɢɡ�ɨɛɳɟɣ�ɦɚɫɫɵ�ɨɛɫɥɭɠɢɜɚɟɦɵɯ�ɬɪɟɛɨɜɚɧɢɣ.  

Ɍɚɤ, ɩɪɢ� ɜɵɞɟɥɟɧɢɢ� ɩɨɬɨɤɚ� ɫɨɫɬɚɜɨɜ� ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ 
ɫɨɪɬɢɪɨɜɨɱɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ [5, 6] (ɪɢɫɭɧɨɤ 2) ɢɯ�ɞɨɥɹ�ɛɭɞɟɬ�ɨɛɨɡɧɚɱɚɬɶɫɹ�ɤɚɤ 

1
ɞĮ ,   ɚ�ɨɫɬɚɜɲɚɹɫɹ�ɱɚɫɬɶ�ɩɨɬɨɤɚ, ɧɚɩɪɚɜɥɹɟɦɚɹ�ɧɚ�ɨɫɧɨɜɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ – 0

ɞĮ . 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ, ɩɨ�ɧɚɲɟɦɭ�ɦɧɟɧɢɸ, ɹɜɥɹɟɬɫɹ�ɜɚɠɧɨɣ�ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɨɣ, ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɫɩɟɰɢɚɥɢɡɚɰɢɢ.  

 
Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɞɟɥɟɧɢɟ�ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�ɦɟɠɞɭ�ɫɨɪɬɢɪɨɜɨɱɧɵɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ 
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Ɉɛɨɛɳɟɧɧɚɹ� ɦɨɞɟɥɶ� ɜɵɞɟɥɟɧɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɥɢɧɢɣ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɢɦ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɨɬɨɤɨɜ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɧɚ� ɪɢ-
ɫɭɧɤɟ 3. 

 
Ɋɢɫɭɧɨɤ 3 – Ⱦɢɜɟɪɫɢɮɢɤɚɰɢɹ�ɩɨɬɨɤɚ�ɬɪɟɛɨɜɚɧɢɣ 

ɉɟɪɜɨɧɚɱɚɥɶɧɵɣ� ɜɯɨɞɹɳɢɣ� ɜ� ɫɢɫɬɟɦɭ (ɩɨɞ� ɫɢɫɬɟɦɨɣ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ 
ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɜɫɟɯ, ɜ� ɬ. ɱ. ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ, ɤɚɧɚɥɨɜ 
ɨɛɫɥɭɠɢɜɚɧɢɹ) ɩɨɬɨɤ� ɬɪɟɛɨɜɚɧɢɣ� ɦɨɠɧɨ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɞɜɭɦɹ 
ɩɚɪɚɦɟɬɪɚɦɢ: ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� ɩɨɫɬɭɩɥɟɧɢɹ� Ȝ� ɢ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɜɚɪɢɚɰɢɢ 
ɋɜɯ, ɭɤɚɡɵɜɚɸɳɢɦ� ɧɚ� ɬɨ, ɧɚɫɤɨɥɶɤɨ� ɧɟɪɚɜɧɨɦɟɪɧɨ� ɩɨɫɬɭɩɚɸɬ� ɬɪɟɛɨɜɚɧɢɹ   
�ɬ. ɟ. ɧɚɫɤɨɥɶɤɨ�ɫɢɥɶɧɨ�ɨɬɥɢɱɚɸɬɫɹ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɢɧɬɟɪɜɚɥɵ�ɜɪɟɦɟɧɢ�ɦɟɠɞɭ 
ɧɢɦɢ).  

ɉɨɫɥɟ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ� ɜɵɞɟɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ�ɩɨɬɨɤ� ɫ� ɢɡɦɟɧɟɧɧɵɦɢ�ɩɚ-
ɪɚɦɟɬɪɚɦɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɢ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�Ȝ0�ɢ ɋɜɯ0, ɚ�ɬɚɤɠɟ�ɡɚɞɚɧɧɨɟ�ɤɨ-
ɥɢɱɟɫɬɜɨ� ɩɨɬɨɤɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɥɢɧɢɢ (ɩɚɪɚɦɟɬɪɵ�Ȝ0i�ɢ ɋɜɯi).  

Ɉɛɫɥɭɠɢɜɚɧɢɟ�ɞɨ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ�ɬɚɤɠɟ�ɜɵɩɨɥɧɹɟɬɫɹ� ɧɚ� ɨɞɧɨɣ�ɭɧɢɜɟɪ-
ɫɚɥɶɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɥɢɧɢɢ�ɫ�ɩɚɪɚɦɟɬɪɚɦɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ 
ρ� ɢ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɜɚɪɢɚɰɢɢ� ɜɪɟɦɟɧɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ� Ȟȝ,  ɚ� ɩɨɫɥɟ –  ɧɚ� ɨɫ-
ɧɨɜɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɥɢɧɢɢ (ɩɚɪɚɦɟɬɪɵ�ȝ0�ɢ�Ȟȝ0) ɢ�ɧɚ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
�ɩɚɪɚɦɟɬɪɵ� ȝi� ɢ� Ȟȝi). ɉɟɪɟɱɢɫɥɟɧɧɵɟ� ɜɵɲɟ� ɩɚɪɚɦɟɬɪɵ� ɹɜɥɹɸɬɫɹ� ɨɩɪɟ-
ɞɟɥɹɸɳɢɦɢ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɫɢɫɬɟɦɵ.  

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɫɬɭɩɥɟɧɢɹ 
ɬɪɟɛɨɜɚɧɢɣ�ɧɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ�ɥɢɧɢɸ�ɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɬɪɟ-
ɛɨɜɚɧɢɣ� ɨɩɪɟɞɟɥɹɸɬ� ɡɚɝɪɭɡɤɭ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɥɢɧɢɢ, ɚ� ɤɨɷɮɮɢɰɢɟɧɬ� ɜɚ-
ɪɢɚɰɢɢ�ɨɤɚɡɵɜɚɟɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɨɱɟɪɟɞɢ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɧɚɯɨɠɞɟ-
ɧɢɹ� ɜ� ɧɟɣ. Ɍɚɤ, ɦɨɠɧɨ� ɨɠɢɞɚɬɶ, ɱɬɨ� ɩɪɢ� ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ� ɩɨɬɨɤɚ� ɧɟɪɚɜ-
ɧɨɦɟɪɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɬɪɟɛɨɜɚɧɢɣ�ɧɚ�ɪɚɡɥɢɱɧɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɥɢɧɢɢ 
�ɬ. ɟ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɜ� ɪɚɡɞɟɥɟɧɧɵɯ� ɩɨɬɨɤɚɯ) ɭɜɟɥɢɱɢɬɫɹ, ɚ� ɧɟɪɚɜɧɨɦɟɪ-
ɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɚɨɛɨɪɨɬ, ɫɧɢɡɢɬɫɹ� ɡɚ� ɫɱɟɬ� ɜɵɩɨɥɧɟɧɢɹ� ɛɨɥɟɟ� ɨɞɧɨ-
ɪɨɞɧɨɣ�ɪɚɛɨɬɵ�ɫ�ɛɨɥɟɟ�ɭɡɤɨɣ�ɧɨɦɟɧɤɥɚɬɭɪɨɣ�ɬɪɟɛɨɜɚɧɢɣ�ɧɚ�ɤɚɠɞɨɣ�ɢɡ�ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ� ɥɢɧɢɣ. ɉɪɢ� ɷɬɨɦ� ɢɡɦɟɧɟɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɜɚɪɢɚɰɢɢ�ɛɭɞɟɬ 
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ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫɜɹɡɚɧɨ� ɫ� ɢɡɧɚɱɚɥɶɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� ɩɨɫɬɭɩɥɟɧɢɹ� ɬɪɟ-
ɛɨɜɚɧɢɣ�ɜ�ɫɢɫɬɟɦɭ�ɜ�ɨɛɳɟɦ�ɩɨɬɨɤɟ, ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ�ɜɚɪɢɚɰɢɢ�ɢ�ɤɨɷɮɮɢɰɢ-
ɟɧɬɚɦɢ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ.  

�ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ�ɜɚɪɢɚɧɬɨɦ�ɹɜɥɹɟɬɫɹ�ɜɵɞɟɥɟɧɢɟ�ɨɞɧɨɣ�ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɥɢɧɢɢ, ɬ. ɟ. ɫɩɟɰɢɚɥɢɡɚɰɢɹ� ɨɩɪɟɞɟɥɺɧ-
ɧɨɝɨ�ɜɢɞɚ�ɪɚɛɨɬɵ�ɢɡ�ɨɛɳɟɣ�ɦɚɫɫɵ�ɩɨɫɬɭɩɚɸɳɢɯ�ɬɪɟɛɨɜɚɧɢɣ (ɨɫɧɨɜɧɚɹ�ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɚɹ� ɥɢɧɢɹ� ɢ� ɨɞɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɚɥɟɟ 
ɪɟɲɚɟɬɫɹ� ɡɚɞɚɱɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɜɚɪɢɚɰɢɢ� ɜɯɨɞɹɳɟɝɨ� ɩɨɬɨɤɚ 
ɋɜɯ0, ɋɜɯ1, Ȟȝ0, Ȟȝ1.  

ɉɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�ɪɟɚɥɶɧɨɝɨ�ɨɛɴɟɤɬɚ, ɧɚ�ɤɨɬɨɪɨɦ�ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ�ɜɵɞɟ-
ɥɟɧɢɟ� ɤɚɤɨɣ�ɥɢɛɨ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɥɢɧɢɢ, ɪɟɲɟɧɢɟ 
ɡɚɞɚɱɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɜɚɪɢɚɰɢɢ� ɩɨɫɥɟ� ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ� ɫɜɨ-
ɞɢɬɫɹ�ɤ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɦɭ�ɚɧɚɥɢɡɭ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɩɨɫɬɭɩɥɟɧɢɢ�ɬɪɟɛɨɜɚɧɢɣ�ɜ 
ɫɢɫɬɟɦɭ�ɫ�ɜɵɞɟɥɟɧɢɟɦ�ɩɨɬɨɤɚ, ɤɨɬɨɪɵɣ�ɧɟɨɛɯɨɞɢɦɨ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɬɶ. ɂɫ-
ɯɨɞɹ� ɢɡ� ɷɬɨɝɨ� ɮɨɪɦɢɪɭɸɬɫɹ� ɜɵɛɨɪɤɢ� ɫ� ɜɪɟɦɟɧɚɦɢ (ɦɨɦɟɧɬɚɦɢ) ɩɨɫɬɭɩɥɟ-
ɧɢɹ: ɚ) ɧɚ� ɨɫɧɨɜɧɭɸ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ� ɥɢɧɢɸ; ɛ) ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɭɸ. 
Ⱦɚɥɟɟ� ɢɡɜɟɫɬɧɵɦɢ� ɦɟɬɨɞɚɦɢ [7] ɨɩɪɟɞɟɥɹɸɬɫɹ� ɱɢɫɥɨɜɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɷɬɢɯ�ɜɵɛɨɪɨɤ, ɜ�ɬ. ɱ. ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ�ɤɨɷɮɮɢɰɢɟɧɬɵ�ɜɚɪɢɚɰɢɢ.  

Ɉɞɧɚɤɨ�ɬɚɤɨɣ «ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ» ɩɨɞɯɨɞ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɜɵɩɨɥɧɢɬɶ�ɪɚɫɱɟɬ 
ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɞɨɫɬɨɜɟɪɧɨɣ� ɫɬɚɬɢɫɬɢɤɢ, ɧɚɩɪɢɦɟɪ, ɧɚ� ɷɬɚɩɟ� ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ�ɧɨɜɨɝɨ�ɨɛɴɟɤɬɚ, ɚ�ɬɚɤɠɟ�ɩɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɩɬɢɦɚɥɶɧɵɯ 
ɝɪɚɧɢɰ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ�ɩɨɬɨɤɚ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɚɤɬɭɚɥɶɧɨɣ�ɹɜɥɹɟɬɫɹ�ɡɚɞɚɱɚ 
ɪɚɡɪɚɛɨɬɤɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ�ɩɨɡɜɨɥɢɬ�ɪɚɫɫɱɢɬɚɬɶ�ɧɨɜɵɟ�ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ� ɜɚɪɢɚɰɢɢ ɋɜɯ0, ɋɜɯ1� ɫ� ɭɱɟɬɨɦ� ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ� ɩɨɬɨɤɨɜ� ɩɪɢ 
ɪɚɡɞɟɥɟɧɢɢ� ɫɢɫɬɟɦɵ�ɧɚ� ɨɫɧɨɜɧɨɣ� ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ�ɤɚɧɚɥ�ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ȼ�ɤɚɱɟɫɬɜɟ�ɬɪɟɛɨɜɚɧɢɣ, ɩɨɫɬɭɩɚɸɳɢɯ�ɜ�ɫɢɫɬɟɦɭ, ɦɨɝɭɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɩɨ-
ɟɡɞɚ, ɫɨɫɬɚɜɵ, ɜɚɝɨɧɵ (ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɢɞɚ� ɫɢɫɬɟɦɵ�ɢ� ɯɚɪɚɤɬɟɪɚ� ɟɟ� ɪɚ-
ɛɨɬɵ.  

ɇɚ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɜɚɪɢɚɰɢɢ ɋɜɯ0, ɋɜɯ1� ɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ, ɜ� ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɢɫɯɨɞɧɨɝɨ (ɫɦɟɲɚɧɧɨɝɨ) ɩɨɬɨɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸ-
ɳɚɹɫɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɜɚɪɢɚɰɢɢ ɋɜɯ. ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɤɨɷɮɮɢɰɢɟɧɬ�ɜɚɪɢɚɰɢɢ 
ɫɜɹɡɚɧ�ɫ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ�ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�Ȝ.  

ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɡɚɝɪɭɡɤɢ� ɥɸɛɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɛɭɞɟɬ 
ɫɧɢɠɚɬɶɫɹ�ɡɚ�ɫɱɟɬ� ɭɩɥɨɬɧɟɧɢɹ�ɩɨɬɨɤɚ (ɢɧɬɟɪɜɚɥɨɜ).  ȼ�ɷɬɨɦ�ɪɚɡɧɢɰɚ�ɦɟɠɞɭ 
ɪɚɛɨɬɨɣ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɨɣ�ɢ�ɧɢɡɤɨɣ�ɡɚɝɪɭɡɤɢ.  

ɉɨɦɢɦɨ�ɷɬɨɝɨ, ɫɭɳɟɫɬɜɟɧɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɨɤɚɡɵɜɚɟɬ�ɤɨ-
ɷɮɮɢɰɢɟɧɬ� ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ Ƚˇଵ, ɨɩɪɟɞɟɥɹɸɳɢɣ� ɞɨɥɸ� ɫɩɟɰɢɚɥɢɡɢɪɭɟɦɨɝɨ 
ɩɨɬɨɤɚ: ɱɟɦ�ɨɧ�ɧɢɠɟ, ɬɟɦ, ɨɱɟɜɢɞɧɨ, ɫɥɚɛɟɟ�ɢɡɦɟɧɢɬɫɹ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɩɨ-
ɬɨɤɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ�ɧɚ�ɨɫɧɨɜɧɭɸ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ�ɥɢɧɢɸ.  

Ⱦɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɚ-
ɪɢɚɰɢɢ ɋɜɯ0, ɋɜɯ1� ɧɟɨɛɯɨɞɢɦ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɨɛɴɟɦ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɜɚɪɶɢɪɨɜɚɧɢɟ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɜɵɲɟ�ɮɚɤɬɨɪɨɜ (ɩɪɢɡɧɚɤɨɜ) 
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ɋɜɯ,  Ȝ�ɢ 1
ɞĮ .   ɉɪɢ� ɷɬɨɦ� ɞɥɹ� ɤɚɠɞɨɣ�ɢɡ� ɤɨɦɛɢɧɚɰɢɢ� ɷɬɢɯ�ɮɚɤɬɨɪɨɜ�ɞɨɥɠɧɵ 

ɛɵɬɶ�ɨɩɪɟɞɟɥɟɧɵ ɋɜɯ0, ɋɜɯ1, ɤɨɬɨɪɵɟ�ɛɭɞɭɬ�ɹɜɥɹɬɶɫɹ�ɨɬɤɥɢɤɚɦɢ�ɦɨɞɟɥɢ.  
ɂɡɦɟɧɟɧɢɟ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɪɢ�ɪɚɡɞɟɥɟɧɢɢ�ɩɨɬɨɤɨɜ�ɜ�ɫɥɭɱɚɟ�ɫɩɟɰɢɚɥɢ-

ɡɚɰɢɢ�ɭɫɬɪɨɣɫɬɜ�ɢɫɫɥɟɞɨɜɚɥɨɫɶ�ɧɚ�ɨɫɧɨɜɟ�ɜɵɩɨɥɧɟɧɢɹ�ɜɚɪɢɚɧɬɧɵɯ�ɪɚɫɱɟɬɨɜ. 
ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɩɪɨɢɡɜɟɞɟɧɚ�ɝɟɧɟɪɚɰɢɹ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ�ɦɨɞɟɥɢ�ɪɚɫɱɟɬɚ�ɫ�ɨɩɪɟɞɟɥɟɧɢɟɦ�ɫɥɟɞɭɸɳɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ. 

1 ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɜ�ɫɢɫɬɟɦɭ�Ȝ (ɧɚɩɪɢɦɟɪ, ɩɨɟɡɞɨɜ�ɜ 
ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ�ɜ�ɩɚɪɤ�ɩɪɢɟɦɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ).  

ɋ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ – ɷɬɨ� ɭɞɨɛɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɨɞɧɚɤɨ� ɞɥɹ� ɨɰɟɧɤɢ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ� ɞɨ� ɢ� ɩɨɫɥɟ� ɞɢɜɟɪɫɢ-
ɮɢɤɚɰɢɢ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɧɟɨɛɯɨɞɢɦɚ�ɝɟɧɟɪɚɰɢɹ�ɢɧɬɟɪɜɚɥɨɜ�ɜɪɟɦɟɧɢ�ɦɟ-
ɠɞɭ�ɩɨɟɡɞɚɦɢ Ii. ɂɧɬɟɪɜɚɥɵ�ɜɪɟɦɟɧɢ�ɝɟɧɟɪɢɪɨɜɚɥɢɫɶ�ɦɟɬɨɞɨɦ�Ɇɨɧɬɟ�Ʉɚɪɥɨ 
ɩɨ�ɩɨɤɚɡɚɬɟɥɶɧɨɦɭ�ɡɚɤɨɧɭ�ɫ�ɦɢɧɢɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɢɧɬɟɪɜɚɥɚ Imin = 6 ɦɢɧ. 
Ʉɚɠɞɨɦɭ�ɢɧɬɟɪɜɚɥɭ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɩɪɢɛɵɜɚɸɳɢɣ�ɩɨɟɡɞ. ɋɪɟɞɧɢɣ�ɢɧɬɟɪɜɚɥ 
ɦɟɠɞɭ�ɩɨɟɡɞɚɦɢ Iɫɪ6] א�;  60]  ɢ�ɢɡɦɟɧɹɟɬɫɹ� ɫ�ɲɚɝɨɦ�ɜ 1  ɦɢɧɭɬɭ.  ɋɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ, ɞɥɹ�ɤɚɠɞɨɝɨ ܫ˔˓�ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ�Ȝ = 1 / Iɫɪ. 

2 Ʉɨɷɮɮɢɰɢɟɧɬ� ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ Ƚˇଵ, ɤɨɬɨɪɵɣ�ɮɢɤɫɢɪɨɜɚɥɫɹ� ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ�ɜ�ɞɢɚɩɚɡɨɧɟ Įɞ1 [0,5 ;0,01]  א ɫ�ɲɚɝɨɦ 0,01. 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɜɚɪɢɚɰɢɢ�Ȟɜɯ�ɨɩɪɟɞɟɥɹɥɫɹ�ɩɨ�ɢɧɬɟɪɜɚɥɚɦ�ɜɪɟɦɟɧɢ Ii. ɇɚ�ɨɫ-
ɧɨɜɚɧɢɢ� ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ� ɞɚɧɧɵɯ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɜɵɛɨɪɨɱɧɨɟ� ɫɪɟɞɧɟɟ ܫഥ˅ � ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɟɦɭ�ɜɵɛɨɪɨɱɧɨɟ�ɫɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ ɐɜ(I),  

ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
-

ɜɯ� ɜ ɜȞ �ı ( )  /  .  I I   
Ⱦɥɹ�ɤɚɠɞɨɣ�ɤɨɦɛɢɧɚɰɢɢ�ɮɚɤɬɨɪɨɜ (ɉ�ɢ Ƚˇଵ) ɫɝɟɧɟɪɢɪɨɜɚɧɚ�ɜɵɛɨɪɤɚ, ɫɨɞɟɪ-

ɠɚɳɚɹ 1000 ɩɨɟɡɞɨɜ. Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɩɨɟɡɞɚ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ Ƚˇଵ� ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɨɦɟɪ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɥɢɧɢɢ, ɧɚ�ɤɨɬɨɪɭɸ�ɩɨɟɡɞ�ɞɨɥɠɟɧ�ɩɨɫɬɭɩɢɬɶ (0 ɢɥɢ 1), 
ɩɨɫɥɟ� ɱɟɝɨ� ɜɵɞɟɥɹɸɬɫɹ� ɞɜɟ� ɨɬɞɟɥɶɧɵɟ� ɜɵɛɨɪɤɢ, ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɟɧɵ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɜɚɪɢɚɰɢɢ ɋɜɯ0, ɋɜɯ1� ɚɧɚɥɨɝɢɱɧɨ� ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɜɚɪɢɚɰɢɢ ɋɜɯ. Ɏɪɚɝɦɟɧɬ� ɪɟɡɭɥɶɬɚɬɨɜ� ɝɟɧɟɪɚɰɢɢ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ� ɢ� ɪɚɫɱɟɬɚ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɚɪɢɚɰɢɢ ɋɜɯ0�ɢ ɋɜɯ1�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɬɚɛɥɢɰɟ 1. 
Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ�ɞɥɹ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɇɨɦɟɪ ɉɪɢɡɧɚɤ Ɉɬɤɥɢɤɢ 

ܫ̝  ˓ Ƚˇଵ ɋɜɯ ɋɜɯ0 ɋɜɯ1 
 6 0,01 0,165 0,194 0,654 

… … … … … … 
 15 0,15 0,652 0,682 0,952 

… … … … … … 
 26 0,35 0,854 0,898 0,984 
 
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɜ� ɬɚɛɥɢɰɟ 1, ɪɚɡɪɚɛɨɬɚɧɨ� ɧɟ-

ɫɤɨɥɶɤɨ�ɜɚɪɢɚɧɬɨɜ�ɦɨɞɟɥɟɣ�ɪɚɫɱɟɬɚ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɚɪɢɚɰɢɢ: ɥɢɧɟɣɧɚɹ�ɦɨ-
ɞɟɥɶ, ɦɨɞɟɥɶ� ɫɥɭɱɚɣɧɨɣ�ɪɟɝɪɟɫɫɢɢ� ɥɟɫɨɜ (ɦɚɲɢɧɧɨɟ� ɨɛɭɱɟɧɢɟ) [8], ɦɨɞɟɥɶ 
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CatBoost (ɨɛɭɱɟɧɢɟ�ɦɟɬɨɞɨɦ�ɝɪɚɞɢɟɧɬɧɨɝɨ�ɫɩɭɫɤɚ) [9]. Ɉɰɟɧɤɚ�ɦɨɞɟɥɟɣ�ɩɪɨ-
ɢɡɜɨɞɢɬɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɦɟɬɪɢɤɢ� ɫɪɟɞɧɟɣ� ɚɛɫɨɥɸɬɧɨɣ� ɨɲɢɛɤɢ (MAPE) ɜ 
ɩɪɨɰɟɧɬɚɯ: 

                                     ¦
 

�
�
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MAPE

1

_

,1001                                               (1) 

ɝɞɟ yi   ɢ iy
_

– ɮɚɤɬɢɱɟɫɤɨɟ� ɢ� ɩɪɨɝɧɨɡɧɨɟ� ɡɧɚɱɟɧɢɹ� ɨɬɤɥɢɤɚ; N – ɪɚɡɦɟɪɧɨɫɬɶ 
ɜɵɛɨɪɤɢ. ɉɨɥɭɱɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ MAPE�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 2. 
 

Ɍɚɛɥɢɰɚ 2 – Ɂɧɚɱɟɧɢɹ�ɫɪɟɞɧɟɣ�ɚɛɫɨɥɸɬɧɨɣ�ɨɲɢɛɤɢ�ɜ�ɩɪɨɰɟɧɬɚɯ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ 
ɬɢɩɨɜ�ɦɨɞɟɥɟɣ 

ȼ�ɩɪɨɰɟɧɬɚɯ 
Ɇɨɞɟɥɢɪɭɟɦɚɹ 

ɜɟɥɢɱɢɧɚ 
Ʌɢɧɟɣɧɚɹ 
ɪɟɝɪɟɫɫɢɹ 

ɋɥɭɱɚɣɧɚɹ�ɪɟɝɪɟɫɫɢɹ 
ɥɟɫɨɜ CatBoost 

ɋɜɯ0 3,88 2,66 2,57 

ɋɜɯ1 6,49 6,39 6,38 

Ɇɨɞɟɥɢ�ɦɚɲɢɧɧɨɝɨ�ɨɛɭɱɟɧɢɹ�ɩɨɤɚɡɵɜɚɸɬ�ɧɟɫɤɨɥɶɤɨ�ɥɭɱɲɢɣ�ɪɟɡɭɥɶɬɚɬ, 
ɨɞɧɚɤɨ�ɩɪɢ� ɷɬɨɦ� ɛɨɥɟɟ� ɫɥɨɠɧɵ�ɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ʌɢɧɟɣɧɚɹ� ɪɟɝɪɟɫɫɢɹ [10] 
ɩɨɤɚɡɵɜɚɟɬ� ɩɪɢɟɦɥɟɦɵɣ� ɪɟɡɭɥɶɬɚɬ – ɞɥɹ� ɤɨɷɮɮɢɰɢɟɧɬɚ ɋɜɯ0 ɫɪɟɞɧɹɹ 
ɚɛɫɨɥɸɬɧɚɹ�ɨɲɢɛɤɚ�ɫɨɫɬɚɜɢɥɚ 3,88 %, ɚ�ɞɥɹ ɋɜɯ1 – 6,49 %.  

ɋ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɜɚɪɢɚɰɢɢ�ɬɚɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɩɪɢ-
ɟɦɥɟɦɵɦ� ɢ� ɧɟ� ɨɤɚɠɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ� ɢɬɨɝɨɜɵɣ� ɪɟɡɭɥɶɬɚɬ, ɧɚ-
ɩɪɢɦɟɪ, ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɛɨɬɵ� ɫɢɫɬɟɦ, ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɢɫɬɟɦ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ.  

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɝɪɟɫɫɢɨɧɧɵɟ�ɦɨɞɟɥɢ�ɞɥɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɚɪɢɚɰɢɢ�ɩɨɬɨ-
ɤɨɜ, ɪɚɡɞɟɥɟɧɧɵɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɭɫɬɪɨɣɫɬɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ 
ɮɨɪɦɭɥɚɯ (2), (3): 

     
1

ɜɯ� ɞ ɜɯ
1Ȟ 0,22964694Į 0,00063228 0,57222175Ȟ 0,321;
Ȝ

 � � �              (2) 

     
1

ɜɯ� ɞ ɜɯ
1Ȟ 0,0946123Į 0,00041853 0,15450007Ȟ 0,828.
Ȝ

 � � � �              (3) 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɝɪɟɫɫɢɨɧɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɞɥɹ� ɨɰɟɧɤɢ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�ɫ�ɭɱɟɬɨɦ�ɟɝɨ�ɪɚɡɞɟɥɟɧɢɹ�ɩɨ�ɨɛɫɥɭɠɢɜɚɸɳɢɦ�ɭɫɬɪɨɣɫɬɜɚɦ 
ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɜɵɞɟɥɟɧɢɹ� ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɥɢɧɢɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɮɨɪɦɭɥ�ɬɟɨɪɢɢ 
ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ [11] ɞɥɹ�ɪɚɫɱɟɬɚ�ɞɥɢɧɵ�ɨɱɟɪɟɞɢ�ɢ�ɜɪɟɦɟɧɢ�ɨɠɢɞɚ-
ɧɢɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɩɚɪɚɦɟɬɪɨɜ�ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ 
ɢ�ɜɪɟɦɟɧɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ�ɱɚɫɬɧɨɫɬɢ, ɞɥɹ�ɉɭɚɫɫɨɧɨɜɫɤɨɝɨ�ɜɯɨɞɹɳɟɝɨ�ɩɨ-
ɬɨɤɚ� ɢ� ɩɪɨɢɡɜɨɥɶɧɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɪɟɦɟɧɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ (ɨɞɧɨɤɚɧɚɥɶ-
ɧɵɟ�ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ, ɨɫɧɨɜɧɚɹ�ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ�ɫɨɪɬɢɪɨɜɨɱɧɵɟ�ɝɨɪɤɢ) 
ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɮɨɪɦɭɥɵ�ɉɨɥɹɱɟɤɚ�í�ɏɢɧɱɢɧɚ: 
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                                            ,
ȡ)1(2

)Ȟ1(ȡ 2
ɨɛ

2

ɨɱ �
�

 L                                                        (4) 

                                            

2 2
ɨɛ

ɨɱ
ȡ (1 Ȟ ) ,
2Ȝ(1 )

W �
 

� U                                                    (5) 

ɝɞɟ�ȡ – ɩɪɢɜɟɞɟɧɧɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ; Lɨɱ�í�ɫɪɟɞɧɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɡɚɹɜɨɤ (ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ), ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɨɱɟɪɟɞɢ; Wɨɱ�í�ɫɪɟɞɧɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ 
ɡɚɹɜɤɢ�ɜ�ɨɱɟɪɟɞɢ (ɜɪɟɦɹ�ɨɠɢɞɚɧɢɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ).  

Ʉɨɷɮɮɢɰɢɟɧɬɨɦ�ɜɚɪɢɚɰɢɢ�Ȟɨɛ�ɹɜɥɹɟɬɫɹ�ɪɟɡɭɥɶɬɚɬ�ɪɚɫɱɟɬɚ�ɩɨ�ɮɨɪɦɭɥɟ (2) 
ɢɥɢ (3). 

�ȼɚɠɧɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɪɟɝɪɟɫɫɢɨɧɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ (2) ɢ (3) ɦɨɝɭɬ�ɢɫɩɨɥɶ-
ɡɨɜɚɬɶɫɹ� ɩɪɢ� ɨɰɟɧɤɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɪɚɡɥɢɱɧɵɯ� ɨɛɴɟɤɬɨɜ 
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɜ�ɬɨɦ�ɫɥɭɱɚɟ, ɟɫɥɢ�ɨɧɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɭɫɥɨ-
ɜɢɹɦ�ɩɨɥɭɱɟɧɢɹ�ɪɟɝɪɟɫɫɢɨɧɧɵɯ�ɦɨɞɟɥɟɣ:  

í�ɢɧɬɟɪɜɚɥ�ɩɨɫɬɭɩɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ Iɫɪ [60 ;6] א ɦɢɧ;  
í�ɤɨɷɮɮɢɰɢɟɧɬ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ Ƚˇଵ  .[0,5 ;0,01] א
ɉɨɥɭɱɚɟɦɵɟ�ɬɚɤɢɦ� ɨɛɪɚɡɨɦ�ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɨɱɟɪɟɞɶ, ɦɨ-

ɝɭɬ� ɧɚɩɪɹɦɭɸ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ�ɷɤɫɩɪɟɫɫ�ɨɰɟɧɤɢ (ɜ�ɬ. ɱ. ɷɤɨɧɨɦɢɱɟɫɤɨɣ) 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɭɱɚɫɬɜɭɸɳɢɯ� ɜ 
ɩɟɪɟɜɨɡɨɱɧɨɦ�ɩɪɨɰɟɫɫɟ.  

ɋɥɟɞɭɟɬ� ɡɚɦɟɬɢɬɶ, ɱɬɨ� ɩɪɟɞɥɨɠɟɧɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɬɨɝɞɚ, 
ɤɨɝɞɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɥɢɧɢɢ (ɜ� ɱɚɫɬɧɨɫɬɢ, ɨɫɧɨɜɧɨɟ� ɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɫɨɪɬɢɪɨɜɨɱɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɩɪɢɦɵɤɚɸɬ� ɤ� ɨɛɳɟɦɭ� ɧɚɤɨɩɢ-
ɬɟɥɸ�ɢɥɢ�ɩɪɟɞɲɟɫɬɜɭɸɳɟɦɭ�ɤɚɧɚɥɭ�ɨɛɫɥɭɠɢɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɩɨ�ɪɢɫɭɧɤɭ 2 – 
ɷɬɨ� ɩɚɪɤ� ɩɪɢɟɦɚ). ȼ� ɩɪɨɬɢɜɧɨɦ� ɫɥɭɱɚɟ, ɤɨɝɞɚ� ɩɨɫɥɟ� ɪɚɡɞɟɥɟɧɢɹ� ɨɫɧɨɜɧɨɝɨ 
ɩɨɬɨɤɚ� ɞɥɹ� ɩɨɫɬɭɩɥɟɧɢɹ� ɧɚ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ� ɤɚɧɚɥ� ɨɛɫɥɭɠɢɜɚɧɢɹ (ɧɚɩɪɢ-
ɦɟɪ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ� ɫɨɪɬɢɪɨɜɨɱɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ) ɬɪɚɧɫɩɨɪɬɧɵɟ� ɟɞɢɧɢɰɵ 
ɬɪɟɛɭɟɬɫɹ�ɩɟɪɟɞɚɜɚɬɶ�ɫ�ɜɵɩɨɥɧɟɧɢɟɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɟ-
ɪɚɰɢɢ (ɧɚɩɪɢɦɟɪ, ɩɟɪɟɫɬɚɧɨɜɤɢ�ɜ�ɞɪɭɝɨɣ�ɪɚɣɨɧ�ɫɬɚɧɰɢɢ�ɦɚɧɟɜɪɨɜɵɦ�ɩɨɪɹɞ-
ɤɨɦ), ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɜɨɡɦɨɠɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɢɧɬɟɪɜɚɥɨɜ� ɜ� ɩɨɬɨɤɟ, 
ɩɨɫɬɭɩɚɸɳɟɦ�ɧɚ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ�ɤɚɧɚɥ, ɢɡ�ɡɚ�ɜɥɢɹɧɢɹ�ɷɬɨɣ�ɨɩɟɪɚɰɢɢ. Ɍɚ-
ɤɚɹ� ɫɢɬɭɚɰɢɹ�ɯɚɪɚɤɬɟɪɧɚ�ɞɥɹ� ɜɚɪɢɚɧɬɨɜ� ɭɞɚɥɟɧɧɨɝɨ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɨɝɨ� ɫɨɬɪɬɢɪɨɜɨɱɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɧɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɫɬɚɧɰɢɹɯ: ɫɨ 
ɫɬɨɪɨɧɵ�ɩɚɪɤɚ�ɨɬɩɪɚɜɥɟɧɢɹ, ɦɟɠɞɭ�ɩɚɪɤɨɦ�ɨɬɩɪɚɜɥɟɧɢɹ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɦ�ɢ 
ɬ. ɩ. Ⱦɥɹ�ɨɫɧɨɜɧɨɝɨ�ɤɚɧɚɥɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ (ɭɫɬɪɨɣɫɬɜɚ) ɩɨ�ɩɪɟɠɧɟɦɭ�ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜɵɪɚɠɟɧɢɟ (2).    
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METHOD OF ASSESSING UNEVEN TRAFFIC FLOWS IN SPECIALIZATION 
OF RAILWAY STATIONS  

The article proposes to estimate the unevenness based on the diversification of the 
main flow of transport units and the determination of the coefficients of variation for 
divided flows. Using the example of the distribution of work between the sorting devices 
of the railway station using methods of mathematical statistics and data mining, regression 
models were obtained for the coefficients of variation of flows entering the main and 
auxiliary devices. The results can be used to solve issues related to calculating the 
throughput of objects using mass service theory or simulation modeling, taking into 
account their specialization and distribution of work. 
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ɂɁɆȿɇȿɇɂȿ�ɉɊɈɋɌɊȺɇɋɌȼȿɇɇɈɃ�ɈɊȽȺɇɂɁȺɐɂɂ  
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɌȿɊɆɂɇȺɅɈȼ  
ɂ�ɌȿɏɇɂɑȿɋɄɈȽɈ�ɈȻȿɋɉȿɑȿɇɂə  
ɌȿɊɆɂɇȺɅɖɇɈɃ�ɂɇɎɊȺɋɌɊɍɄɌɍɊɕ  
ȼ�ɍɋɅɈȼɂəɏ�ɊɈɋɌȺ�ɄɈɇɌȿɃɇȿɊɂɁȺɐɂɂ�ȽɊɍɁɈɉɈɌɈɄȺ 

 
ɉɪɨɜɨɞɢɬɫɹ�ɚɧɚɥɢɡ�ɜɥɢɹɧɢɹ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɦɚɫɫɨɜɨɣ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɝɪɭɡɨɩɨ-

ɬɨɤɚ�ɧɚ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ� ɨɪɝɚɧɢɡɚɰɢɸ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ. ȼɵɞɜɢɧɭɬɚ 
ɝɢɩɨɬɟɡɚ, ɱɬɨ�ɩɟɪɟɯɨɞ�ɤ�ɨɛɪɚɛɨɬɤɟ�ɟɞɢɧɨɝɨ�ɬɢɩɚ�ɝɪɭɡɨɜɵɯ�ɟɞɢɧɢɰ�ɩɪɢɜɟɞɟɬ�ɤ�ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɦɭ� ɡɨɧɢɪɨɜɚɧɢɸ� ɬɟɪɦɢɧɚɥɨɜ� ɧɟ� ɩɨ� ɩɪɢɧɰɢɩɭ� ɧɨɦɟɧɤɥɚɬɭɪɧɨɣ� ɝɪɭɩɩɵ 
ɝɪɭɡɚ, ɚ�ɩɨ�ɩɪɢɧɰɢɩɭ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɷɬɚɩɚ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɚ. ɉɪɟɞɥɚɝɚɟɦɵɣ 
ɜɚɪɢɚɧɬ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ�ɬɟɪɪɢɬɨɪɢɢ�ɬɟɪɦɢɧɚɥɚ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɫɨɛɥɸɞɟɧɢɢ�ɥɨɝɢ-
ɱɟɫɤɨɣ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɨɩɟɪɚɰɢɣ�ɢ�ɪɚɰɢɨɧɚɥɢɡɚɰɢɢ�ɫɤɥɚɞɫɤɨɣ�ɥɨɝɢɫɬɢɤɢ�ɩɨ�ɩɟ-
ɪɟɦɟɳɟɧɢɸ�ɤɨɧɬɟɣɧɟɪɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɢɯ�ɨɛɪɚɛɨɬɤɢ. ȼɵɹɜɥɟɧɚ�ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ�ɫɮɟɪɵ 
ɩɪɢɦɟɧɟɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɦɨɞɟɥɟɣ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɨɪɫɤɢɯ� ɤɨɧ-
ɬɟɣɧɟɪɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɚɧɚɥɨɝɨɜ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫ-
ɩɨɪɬɚ. ȼ� ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɨ� ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ� ɦɟɬɨɞɢɤɭ� ɪɚɫɱɟɬɚ� ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɚɞɟɤɜɚɬɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɫ 
ɭɱɟɬɨɦ� ɪɚɡɥɢɱɧɵɯ� ɫɯɟɦ� ɪɚɡɦɟɳɟɧɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɜɚɝɨɧɚɯ� ɢ� ɤɨɥɢɱɟɫɬɜɚ� ɜɵɩɨɥ-
ɧɹɟɦɵɯ�ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ.  

 
ɉɟɪɫɩɟɤɬɢɜɵ� ɪɨɫɬɚ� ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ� ɝɪɭɡɨɩɨɬɨɤɚ� ɧɚ� Ȼɟɥɨɪɭɫɫɤɨɣ� ɠɟ-

ɥɟɡɧɨɣ� ɞɨɪɨɝɟ� ɛɚɡɢɪɭɸɬɫɹ� ɤɚɤ� ɧɚ� ɨɛɳɟɦɢɪɨɜɵɯ� ɬɪɟɧɞɚɯ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɨɬ-
ɪɚɫɥɢ, ɬɚɤ�ɢ�ɧɚ�ɢɡɦɟɧɟɧɢɹɯ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹ�ɜ�ɫɬɪɚ-
ɧɟ. ɍɫɬɚɧɨɜɤɚ� ɧɚ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɨɛɪɚɛɨɬɤɢ� ɫɵɪɶɹ� ɧɚ� ɦɟɫɬɟ, ɧɚ� ɪɨɫɬ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ, ɧɚ 
ɭɜɟɥɢɱɟɧɢɟ�ɨɛɴɟɦɨɜ�ɷɤɫɩɨɪɬɚ�ɜ�ɨɬɞɚɥɟɧɧɵɟ�ɪɟɝɢɨɧɵ (Ⱥɡɢɹ, Ⱥɮɪɢɤɚ, Ʌɚɬɢɧ-
ɫɤɚɹ�Ⱥɦɟɪɢɤɚ) ɧɚɫɬɨɣɱɢɜɨ�ɞɢɤɬɭɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɟɪɟɯɨɞɚ�ɤ�ɦɟɬɨɞɚɦ�ɢɧ-
ɬɟɪɦɨɞɚɥɶɧɨɣ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ� ɫ� ɭɱɚɫɬɢɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ. 
Ʉɨɧɟɱɧɵɦ�ɢɬɨɝɨɦ�ɪɟɚɥɢɡɚɰɢɢ�ɞɚɧɧɨɣ�ɬɟɧɞɟɧɰɢɢ�ɜɢɞɢɬɫɹ�ɤɚɪɞɢɧɚɥɶɧɨɟ�ɢɡ-
ɦɟɧɟɧɢɟ�ɫɬɪɭɤɬɭɪɵ�ɝɪɭɡɨɩɨɬɨɤɚ, ɩɪɢ�ɤɨɬɨɪɨɦ�ɤɨɧɬɟɣɧɟɪɵ�ɫɬɚɧɭɬ�ɨɫɧɨɜɧɵɦ 
ɜɢɞɨɦ�ɝɪɭɡɨɜɵɯ�ɟɞɢɧɢɰ�ɢ�ɨɬɩɪɚɜɨɤ, ɨɩɪɟɞɟɥɹɸɳɢɦ�ɬɟɯɧɨɥɨɝɢɸ�ɪɚɛɨɬɵ�ɠɟ-
ɥɟɡɧɵɯ�ɞɨɪɨɝ. ɇɟɫɦɨɬɪɹ�ɧɚ�ɪɚɡɥɢɱɧɵɟ�ɦɟɬɨɞɢɤɢ�ɨɰɟɧɤɢ�ɤɨɧɬɟɣɧɟɪɨɩɪɢɝɨɞ-
ɧɨɫɬɢ�ɩɪɨɞɭɤɰɢɢ [1í3], ɛɨɥɶɲɢɧɫɬɜɨ�ɚɜɬɨɪɨɜ�ɟɞɢɧɵ�ɜɨ�ɦɧɟɧɢɢ, ɱɬɨ�ɦɚɫɫɢɜ 
ɬɚɤɢɯ�ɝɪɭɡɨɜ�ɞɨɫɬɚɬɨɱɧɨ�ɜɟɥɢɤ�ɞɥɹ�ɩɨɞɨɛɧɨɝɨ�ɩɪɨɝɧɨɡɚ. ȼ�ɞɚɧɧɨɣ�ɫɬɚɬɶɟ, ɧɟ 
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ɡɚɬɪɚɝɢɜɚɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɩɪɟɞɩɨɫɵɥɤɢ, ɜɟɪɨɹɬɧɨɫɬɶ� ɢ� ɦɟɯɚɧɢɡɦ� ɦɚɫɫɨ-
ɜɨɣ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɝɪɭɡɨɩɨɬɨɤɚ, ɯɨɬɟɥɨɫɶ�ɛɵ�ɨɛɪɚɬɢɬɶɫɹ�ɤ�ɩɪɨɛɥɟɦɟ�ɫɜɹ-
ɡɚɧɧɵɯ� ɫ�ɧɟɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɝɪɭɡɨɜɨɝɨ� ɤɨɦɩɥɟɤɫɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ.  

Ʉɨɧɬɟɣɧɟɪɢɡɚɰɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɧɟɢɡɛɟɠɧɨ�ɜɵɡɨɜɟɬ�ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɢɦɟɸɳɢɯɫɹ� ɬɟɪɦɢɧɚɥɨɜ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɛɪɚ-
ɛɨɬɤɢ�ɝɪɭɡɨɩɨɬɨɤɚ�ɜ�ɟɝɨ�ɧɨɜɨɣ�ɮɨɪɦɟ. ȼ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɬɟɪɦɢɧɚɥɵ�ɭɠɟ�ɫɟɣɱɚɫ 
ɩɪɟɨɛɪɚɡɭɸɬɫɹ� ɜ� ɫɭɯɢɟ� ɩɨɪɬɵ� í� ɰɟɧɬɪɵ� ɨɛɪɚɛɨɬɤɢ� ɝɪɭɡɨɩɨɬɨɤɚ, ɨɛɴɟɞɢ-
ɧɹɸɳɢɟ�ɬɟɯɧɨɥɨɝɢɢ�ɦɨɪɫɤɨɝɨ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɢ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɬɪɚɧɫ-
ɩɨɪɬɚ� ɜ� ɢɧɬɟɪɦɨɞɚɥɶɧɵɯ� ɰɟɩɹɯ� ɞɨɫɬɚɜɤɢ [4]. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɚɤɬɭɚɥɶɧɵɦ 
ɫɬɚɧɨɜɢɬɫɹ�ɜɨɩɪɨɫ�ɨ�ɩɪɢɧɰɢɩɚɯ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ�ɞɥɹ�ɦɚɫɫɨɜɨɣ�ɩɟɪɟɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ. ȼ�ɤɚɤɨɣ 
ɫɬɟɩɟɧɢ� ɪɟɥɟɜɚɧɬɧɵɦ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɡɚɞɚɱɢ� ɹɜɥɹɟɬɫɹ� ɨɝɪɨɦɧɵɣ� ɨɩɵɬ, 
ɧɚɤɨɩɥɟɧɧɵɣ�ɜ�ɫɮɟɪɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɢ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɦɨɪɫɤɢɯ�ɬɟɪɦɢɧɚɥɨɜ? 
Ⱦɨɫɬɚɬɨɱɧɨ�ɥɢ�ɫɯɨɞɧɵ�ɬɟɯɧɨɥɨɝɢɢ�ɬɟɪɦɢɧɚɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɧɚ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦ�ɢ�ɦɨɪɫɤɨɦ�ɬɪɚɧɫɩɨɪɬɟ, ɱɬɨɛɵ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɚɧɚɥɨɝɢɱɧɵɟ�ɩɥɚɧɢɪɨ-
ɜɨɱɧɵɟ�ɪɟɲɟɧɢɹ? ɉɨɥɭɱɟɧɢɟ�ɨɬɜɟɬɚ�ɧɚ�ɷɬɢ�ɜɨɩɪɨɫɵ�ɢ�ɹɜɥɹɟɬɫɹ�ɡɚɞɚɱɟɣ�ɧɚ-
ɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ.                                                            

ɂɦɟɸɳɚɹɫɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ� ɝɪɭɡɨɜɵɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɬɟɪɦɢɧɚɥɨɜ 
Ȼɟɥɨɪɭɫɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɞɨɫɬɚɬɨɱɧɨ� ɬɪɚɞɢɰɢɨɧɧɚ� ɞɥɹ� ɩɪɨɫɬɪɚɧɫɬɜɚ 
1520 ɢ� ɩɨɫɬɪɨɟɧɚ� ɩɨ� ɩɪɢɧɰɢɩɭ� ɨɛɟɫɩɟɱɟɧɢɹ� ɪɚɛɨɬɵ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɤɚɬɟɝɨ-
ɪɢɹɦɢ�ɝɪɭɡɨɜ. Ɉɬɞɟɥɶɧɵɟ�ɫɟɝɦɟɧɬɵ�ɬɟɪɦɢɧɚɥɚ�ɜɵɞɟɥɹɸɬɫɹ�ɞɥɹ�ɪɚɡɧɵɯ�ɤɚɬɟ-
ɝɨɪɢɣ� ɝɪɭɡɨɜ� ɢɫɯɨɞɹ� ɢɡ� ɨɛɳɧɨɫɬɢ� ɭɫɥɨɜɢɣ�ɯɪɚɧɟɧɢɹ�ɢ� ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɪɚ-
ɛɨɬɤɢ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɟɣ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɨɞɢɧɚɤɨɜɵɯ� ɦɟɯɚɧɢɡɦɨɜ. ɉɪɢ 
ɦɚɫɫɨɜɨɣ� ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ� ɝɪɭɡɨɩɨɬɨɤɚ� ɜɧɨɜɶ� ɫɬɪɨɹɳɢɟɫɹ� ɢ� ɪɟɤɨɧɫɬɪɭɢ-
ɪɭɟɦɵɟ� ɬɟɪɦɢɧɚɥɵ� ɞɨɥɠɧɵ� ɩɥɚɧɢɪɨɜɚɬɶɫɹ� ɤɚɤ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɤɨɧ-
ɬɟɣɧɟɪɧɵɟ, ɱɬɨ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ� ɢɡɦɟɧɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɧɚ� ɬɟɪ-
ɦɢɧɚɥɟ�ɨɫɧɨɜɧɵɯ�ɧɨɦɟɧɤɥɚɬɭɪɧɵɯ�ɝɪɭɩɩ�ɝɪɭɡɨɜ. 

ɉɪɟɠɞɟ�ɜɫɟɝɨ�ɫɥɟɞɭɟɬ�ɪɚɡɝɪɚɧɢɱɢɬɶ�ɞɜɟ�ɜɨɡɦɨɠɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɪɚɛɨɬ-
ɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɦɟɫɬɚɯ� ɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ. Ʉɥɚɫɫɢɱɟɫɤɚɹ� ɬɟɯɧɨɥɨɝɢɹ 
ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɦɟɫɬɚɯ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɜɵ-
ɜɨɡ�ɩɨɪɨɠɧɟɝɨ�ɤɨɧɬɟɣɧɟɪɚ�ɫ�ɬɟɪɦɢɧɚɥɚ, ɡɚɝɪɭɡɤɭ�ɝɪɭɡɚ�ɜ�ɧɟɝɨ�ɭ�ɤɥɢɟɧɬɚ (ɜɧɟ 
ɬɟɪɪɢɬɨɪɢɢ�ɬɟɪɦɢɧɚɥɚ), ɜɨɡɜɪɚɬ�ɝɪɭɠɟɧɨɝɨ�ɤɨɧɬɟɣɧɟɪɚ�ɧɚ�ɬɟɪɦɢɧɚɥ�ɢ�ɩɟɪɟ-
ɞɚɱɭ�ɟɝɨ�ɩɟɪɟɜɨɡɱɢɤɭ. ɉɪɢ�ɜɵɞɚɱɟ�ɝɪɭɡɚ�ɩɨɪɹɞɨɤ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ 
ɚɧɚɥɨɝɢɱɧɵɣ (ɜɵɜɨɡ� ɝɪɭɠɟɧɨɝɨ� ɤɨɧɬɟɣɧɟɪɚ, ɜɵɝɪɭɡɤɚ� ɝɪɭɡɚ� ɡɚ� ɩɪɟɞɟɥɚɦɢ 
ɬɟɪɦɢɧɚɥɚ, ɜɨɡɜɪɚɬ�ɩɨɪɨɠɧɟɝɨ�ɤɨɧɬɟɣɧɟɪɚ�ɩɟɪɟɜɨɡɱɢɤɭ). ɉɪɢ�ɪɚɛɨɬɟ�ɫ�ɩɪɢ-
ɜɚɬɧɵɦɢ�ɤɨɧɬɟɣɧɟɪɚɦɢ�ɢɡ�ɷɬɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɩɨɱɤɢ�ɜɵɩɚɞɚɸɬ�ɨɩɟɪɚ-
ɰɢɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɩɨɪɨɠɧɟɝɨ� ɤɨɧɬɟɣɧɟɪɚ� ɨɬ� ɬɟɪɦɢɧɚɥɚ� ɤ� ɤɥɢɟɧɬɭ� ɢɥɢ 
ɨɛɪɚɬɧɨ.  

ɋɭɳɟɫɬɜɭɟɬ� ɚɥɶɬɟɪɧɚɬɢɜɧɚɹ� ɬɟɯɧɢɱɟɫɤɢ� ɜɨɡɦɨɠɧɚɹ, ɝɨɪɚɡɞɨ� ɪɟɠɟ� ɢɫ-
ɩɨɥɶɡɭɟɦɚɹ, ɧɨ�ɢɦɟɸɳɚɹ�ɫɜɨɢ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɤɪɭɝɚ�ɦɟɥ-
ɤɢɯ�ɢ�ɫɪɟɞɧɢɯ�ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ�ɬɟɯɧɨɥɨɝɢɹ, ɤɨɝɞɚ�ɝɪɭɡ�ɡɚɜɨɡɢɬɫɹ�ɧɟɩɨɫɪɟɞ-
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ɫɬɜɟɧɧɨ� ɧɚ� ɬɟɪɦɢɧɚɥ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ� ɢ� ɡɚɝɪɭɡɤɚ� ɤɨɧɬɟɣɧɟɪɚ� ɜɵɩɨɥɧɹɟɬɫɹ 
ɧɚ� ɦɟɫɬɟ, ɛɟɡ� ɜɵɜɨɡɚ� ɤ� ɤɥɢɟɧɬɭ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɡɚɝɪɭɡɤɚ�ɪɚɡɝɪɭɡɤɚ� ɤɨɧ-
ɬɟɣɧɟɪɚ�ɢ�ɫɨɩɭɬɫɬɜɭɸɳɢɟ�ɨɩɟɪɚɰɢɢ�ɦɨɝɭɬ�ɜɵɩɨɥɧɹɬɶɫɹ�ɤɚɤ�ɫɢɥɚɦɢ�ɢ�ɫɪɟɞ-
ɫɬɜɚɦɢ�ɫɚɦɢɯ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ, ɬɚɤ�ɢ�ɫ�ɩɪɢɜɥɟɱɟɧɢɟɦ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚ-
ɳɟɧɢɹ�ɢ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɬɪɚɧɫɩɨɪɬɧɨ�ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ�ɤɨɦɩɚɧɢɣ�ɩɨ�ɞɨɝɨɜɨɪɭ. 
Ɍɚɤɨɣ�ɜɚɪɢɚɧɬ� ɬɟɪɦɢɧɚɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɧɨɣ� ɨɬɩɪɚɜɤɢ� ɭɫɥɨɜɧɨ�ɜ 
ɞɚɥɶɧɟɣɲɟɦ�ɛɭɞɟɦ�ɧɚɡɵɜɚɬɶ� ɬɟɯɧɨɥɨɝɢɟɣ� ɫ� ɡɚɝɪɭɡɤɨɣ� ɧɚ�ɦɟɫɬɟ. Ɉɧ�ɩɪɟɞɨ-
ɫɬɚɜɥɹɟɬ�ɲɢɪɨɤɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɞɥɹ�ɨɤɚɡɚɧɢɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɨ-
ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ�ɭɫɥɭɝ�ɧɚ�ɬɟɪɦɢɧɚɥɟ (ɤɪɟɩɥɟɧɢɟ�ɝɪɭɡɚ�ɜɧɭɬɪɢ�ɤɨɧɬɟɣɧɟɪɚ�ɢ 
ɫɧɹɬɢɟ� ɤɪɟɩɥɟɧɢɣ, ɨɱɢɫɬɤɚ, ɭɫɬɚɧɨɜɤɚ� ɢ� ɫɧɹɬɢɟ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɜɤɥɚɞɵɲɟɣ, 
ɦɟɯɚɧɢɡɚɰɢɹ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ� ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɛɭɧɤɟɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ, ɤɨɧɜɟɣɟɪɨɜ, ɤɚɧɬɨɜɚɬɟɥɟɣ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢ�ɬ. ɩ.)  ȼɵɛɨɪ�ɥɸɛɨɣ�ɢɡ 
ɷɬɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɢɥɢ�ɩɪɢɦɟɧɟɧɢɟ�ɢɯ�ɤɨɦɛɢɧɚɰɢɢ�ɨɩɪɟɞɟɥɹɟɬ�ɩɥɚɧɢɪɨɜɤɭ�ɢ 
ɫɤɥɚɞɫɤɭɸ�ɥɨɝɢɫɬɢɤɭ� ɬɟɪɦɢɧɚɥɚ, ɚ� ɬɚɤɠɟ� ɟɝɨ�ɩɨɬɪɟɛɧɨɟ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɫɧɚ-
ɳɟɧɢɟ.                                                                                                                                                                                                                                                             

ɉɪɢ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɝɪɭɡɨɩɨɬɨɤɚ�ɤɪɵɬɵɣ�ɫɤɥɚɞ�ɞɥɹ�ɬɚɪɧɨ�ɭɩɚɤɨɜɨɱɧɵɯ 
ɝɪɭɡɨɜ�ɢɡ�ɩɥɚɧɢɪɨɜɨɱɧɨɣ� ɫɯɟɦɵ�ɢɫɤɥɸɱɚɟɬɫɹ�ɢ�ɟɝɨ�ɮɭɧɤɰɢɢ�ɛɭɞɭɬ�ɜɵɩɨɥ-
ɧɹɬɶɫɹ� ɤɨɧɬɟɣɧɟɪɧɨɣ� ɩɥɨɳɚɞɤɨɣ, ɜ� ɤɨɬɨɪɨɣ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɫɟɤɰɢɢ� ɞɥɹ� ɩɨɪɨɠɧɢɯ� ɤɨɧɬɟɣɧɟɪɨɜ, ɞɥɹ� ɝɪɭɠɟɧɵɯ� ɤɨɧɬɟɣɧɟɪɨɜ� ɩɨ� ɩɪɢɛɵ-
ɬɢɸ�ɢ�ɨɬɩɪɚɜɥɟɧɢɸ, ɚ�ɬɚɤɠɟ�ɡɨɧɚ�ɞɥɹ�ɡɚɝɪɭɡɤɢ�ɢ�ɪɚɡɝɪɭɡɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚ� ɬɟɪɦɢɧɚɥɟ (ɟɫɥɢ� ɩɥɚɧɢɪɭɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɫ 
ɡɚɝɪɭɡɤɨɣ�ɧɚ�ɦɟɫɬɟ). ɇɟɫɤɨɥɶɤɨ�ɤɨɧɬɟɣɧɟɪɨɜ�ɡɚɤɪɵɬɨɝɨ�ɬɢɩɚ�ɦɨɝɭɬ�ɛɵɬɶ�ɜɵ-
ɞɟɥɟɧɵ�ɞɥɹ�ɜɪɟɦɟɧɧɨɝɨ�ɯɪɚɧɟɧɢɹ�ɝɪɭɡɨɜ�ɢɡ�ɩɪɢɛɵɜɲɢɯ�ɩɨɜɪɟɠɞɟɧɧɵɯ�ɤɨɧ-
ɬɟɣɧɟɪɨɜ.  ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɹ�ɩɟɪɟɜɨɡɨɤ�ɩɨɡɜɨɥɢɬ�ɜɟɪ-
ɧɭɬɶ�ɧɚ�ɦɟɫɬɚ� ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɩɟɪɟɪɚɛɨɬɤɭ� ɫɤɨɪɨɩɨɪɬɹɳɢɯɫɹ� ɝɪɭɡɨɜ� ɜ 
ɪɟɮɪɢɠɟɪɚɬɨɪɧɵɯ�ɢ�ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ�ɤɨɧɬɟɣɧɟɪɚɯ. ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɧɚ�ɬɟɪɦɢ-
ɧɚɥɟ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɨɪɝɚɧɢɡɨɜɚɧɚ�ɨɬɞɟɥɶɧɚɹ�ɫɟɤɰɢɹ�ɞɥɹ�ɩɨɫɬɚɧɨɜɤɢ�ɪɟɮɪɢɠɟ-
ɪɚɬɨɪɧɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ�ɫ�ɩɨɞɜɨɞɨɦ�ɤ�ɧɟɣ�ɷɧɟɪɝɨɩɢɬɚɧɢɹ.     

Ʉɨɧɬɟɣɧɟɪɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɡɜɨɥɹɟɬ�ɨɪɝɚɧɢɡɨɜɚɬɶ�ɪɚɛɨɬɭ�ɧɚ�ɬɟɪɦɢɧɚɥɟ�ɫ 
ɧɚɥɢɜɧɵɦɢ� ɝɪɭɡɚɦɢ. ɉɪɢ� ɷɬɨɦ� ɬɚɧɤɢ�ɤɨɧɬɟɣɧɟɪɵ� ɛɭɞɭɬ� ɩɪɨɯɨɞɢɬɶ� ɬɟɪɦɢ-
ɧɚɥɶɧɭɸ�ɨɛɪɚɛɨɬɤɭ�ɬɨɥɶɤɨ�ɩɨ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɬɟɯɧɨɥɨɝɢɢ, ɚ�ɞɥɹ�ɤɨɧɬɟɣɧɟɪɨɜ 
ɬɢɩɚ�ɮɥɟɤɫɢɬɚɧɤ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɪɝɚɧɢɡɨɜɚɧɚ�ɪɚɛɨɬɚ�ɩɨ�ɨɛɟɢɦ�ɬɟɯɧɨɥɨɝɢɹɦ.  

Ɋɚɛɨɬɚ�ɫ�ɦɚɫɫɨɜɵɦɢ�ɧɚɜɚɥɨɱɧɵɦɢ, ɧɚɫɵɩɧɵɦɢ, ɲɬɭɱɧɵɦɢ�ɝɪɭɡɚɦɢ (ɩɚɪ-
ɬɢɢ�ɛɨɥɟɟ� ɨɞɧɨɝɨ�ɜɚɝɨɧɚ) ɩɨɥɧɨɫɬɶɸ�ɩɟɪɟɧɨɫɢɬɫɹ�ɧɚ�ɦɟɫɬɚ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶ-
ɡɨɜɚɧɢɹ. Ɍɚɦ�ɠɟ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɜɵɩɨɥɧɹɬɶ�ɨɩɟɪɚɰɢɢ�ɫ�ɞɥɢɧɧɨɦɟɪɧɵɦɢ�ɢ�ɬɹ-
ɠɟɥɨɜɟɫɧɵɦɢ� ɝɪɭɡɚɦɢ (ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɭ� ɝɪɭɡɨɜɥɚɞɟɥɶɰɚ� ɫɜɨɟɝɨ� ɦɟɫɬɚ 
ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɩɨɝɪɭɡɤɚ� ɦɨɠɟɬ� ɜɵɩɨɥɧɹɬɶɫɹ� ɧɚ� ɦɟɫɬɚɯ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ� ɞɪɭɝɢɯ� ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɢɦɟɸɳɢɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɬɟɯɧɢɱɟ-
ɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ, ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɞɨɝɨɜɨɪɚ). ɇɚɜɚɥɨɱɧɵɟ, ɧɚɫɵɩɧɵɟ, ɲɬɭɱɧɵɟ 
ɝɪɭɡɵ�ɩɪɢ� ɪɚɡɦɟɪɟ�ɩɚɪɬɢɢ� ɞɨ� ɜɚɝɨɧɚ (ɜɤɥɸɱɢɬɟɥɶɧɨ) ɨɬ�ɦɟɥɤɢɯ�ɢ� ɫɪɟɞɧɢɯ 
ɨɬɩɪɚɜɢɬɟɥɟɣ� ɤɨɧɬɟɣɧɟɪɢɡɢɪɭɸɬɫɹ� ɢ� ɩɪɢɧɢɦɚɸɬɫɹ� ɤ� ɩɟɪɟɜɨɡɤɟ� ɧɚ� ɦɟɫɬɚɯ 
ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɭɧɢɜɟɪɫɚɥɶɧɵɯ�ɤɨɧɬɟɣɧɟɪɚɯ�ɢ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
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ɤɨɧɬɟɣɧɟɪɚɯ�ɨɬɤɪɵɬɨɝɨ�ɢ�ɡɚɤɪɵɬɨɝɨ�ɬɢɩɨɜ.  Ɇɨɝɭɬ�ɩɪɢɦɟɧɹɬɶɫɹ�ɨɛɚ�ɜɚɪɢɚɧ-
ɬɚ�ɬɟɪɦɢɧɚɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ. ȼ�ɥɸɛɨɦ�ɫɥɭɱɚɟ, ɯɪɚɧɟɧɢɟ�ɝɪɭɡɨɜ 
ɜɧɟ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɬɟɪɦɢɧɚɥɟ�ɧɟ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ.  

ɇɟɝɚɛɚɪɢɬɧɵɟ�ɝɪɭɡɵ�ɩɪɢ�ɬɟɯɧɢɱɟɫɤɨɣ�ɜɨɡɦɨɠɧɨɫɬɢ�ɢ�ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɩɟɪɟɜɨɡɤɢ�ɜ�ɤɨɧɬɟɣɧɟɪɚɯ�ɨɬɤɪɵɬɨɝɨ�ɬɢɩɚ�ɦɨɝɭɬ�ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ�ɧɚ�ɬɟɪɦɢɧɚ-
ɥɚɯ�ɩɨ� ɨɛɟɢɦ�ɬɟɯɧɨɥɨɝɢɹɦ. ɉɪɢ�ɩɟɪɟɜɨɡɤɟ�ɧɚ�ɩɥɚɬɮɨɪɦɚɯ�ɢɥɢ�ɬɪɚɧɫɩɨɪɬɟ-
ɪɚɯ�ɝɪɭɡɨɜɵɟ�ɨɩɟɪɚɰɢɢ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɜɵɩɨɥɧɹɬɶ�ɬɨɥɶɤɨ�ɧɚ�ɦɟɫɬɚɯ�ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ (ɚɧɚɥɨɝɢɱɧɨ�ɞɥɢɧɧɨɦɟɪɧɵɦ�ɢ�ɬɹɠɟɥɨɜɟɫɧɵɦ�ɝɪɭɡɚɦ).   

ɉɨɫɤɨɥɶɤɭ�ɜɫɟ�ɤɨɧɬɟɣɧɟɪɵ�ɢɦɟɸɬ�ɨɛɳɢɣ�ɩɪɢɧɰɢɩ�ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɣ 
ɫ�ɧɢɦɢ�ɤɚɤ�ɫ�ɝɪɭɡɨɜɵɦɢ�ɟɞɢɧɢɰɚɦɢ�ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɪɟɛɭɸɬ�ɨɞɢɧɚɤɨɜɵɯ 
ɦɟɯɚɧɢɡɦɨɜ�ɞɥɹ�ɩɟɪɟɪɚɛɨɬɤɢ, ɬɨ�ɩɥɚɧɢɪɨɜɨɱɧɨɟ�ɪɟɲɟɧɢɟ�ɬɟɪɦɢɧɚɥɚ�ɛɚɡɢɪɭ-
ɟɬɫɹ�ɭɠɟ�ɧɟ�ɧɚ�ɜɵɞɟɥɟɧɢɢ�ɫɟɤɰɢɣ�ɩɨ�ɬɢɩɭ�ɝɪɭɡɚ�ɢ�ɢɥɢ�ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɦɟɯɚ-
ɧɢɡɦɚ, ɚ�ɧɚ�ɜɵɛɪɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɬɟɪɦɢɧɚɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ� ɫɤɥɚɞɫɤɨɣ� ɥɨɝɢɫɬɢɤɢ� ɩɨ� ɢɯ� ɩɟɪɟɦɟɳɟɧɢɸ. ɂɫɯɨɞɹ� ɢɡ� ɬɚɤɨɝɨ 
ɩɪɟɞɩɨɥɨɠɟɧɢɹ� ɬɟɪɦɢɧɚɥ, ɧɚ� ɤɨɬɨɪɨɦ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɨɛɟ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɪɚ-
ɛɨɬɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ, ɞɨɥɠɟɧ� ɢɦɟɬɶ� ɫɥɟɞɭɸɳɢɟ� ɭɤɪɭɩɧɟɧɧɵɟ�ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɟ�ɡɨɧɵ: 

� ɞɥɹ�ɩɨɪɨɠɧɢɯ�ɤɨɧɬɟɣɧɟɪɨɜ 1; 
� ɝɪɭɠɟɧɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ 2; 
� ɡɚɝɪɭɡɤɢ�ɪɚɡɝɪɭɡɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ 3; 
� ɫɩɟɰɢɚɥɶɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ 4. 
ȼɵɞɟɥɟɧɢɟ� ɭɤɪɭɩɧɟɧɧɵɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɡɨɧ� ɧɟ� ɪɚɜɧɨɰɟɧɧɨ� ɬɟɪɪɢɬɨ-

ɪɢɚɥɶɧɨɦɭ�ɪɚɡɞɟɥɟɧɢɸ�ɧɚ�ɷɬɢ�ɡɨɧɵ�ɤɚɤ�ɟɞɢɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɬɟɪ-
ɦɢɧɚɥɚ. Ⱦɥɹ�ɜɵɪɚɛɨɬɤɢ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ�ɪɟɲɟɧɢɹ�ɧɟɨɛɯɨɞɢ-
ɦɨ� ɫɟɝɦɟɧɬɢɪɨɜɚɬɶ� ɭɤɪɭɩɧɟɧɧɵɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɡɨɧɵ� ɢ� ɪɚɫɩɨɥɨɠɢɬɶ 
ɫɟɝɦɟɧɬɵ� ɜ� ɩɪɟɞɟɥɚɯ� ɬɟɪɦɢɧɚɥɚ�ɢɫɯɨɞɹ�ɢɡ�ɧɚɛɨɪɚ� ɜɵɛɪɚɧɧɵɯ�ɤɪɢɬɟɪɢɟɜ�ɢ 
ɢɯ�ɩɪɢɨɪɢɬɟɬɚ. Ʉɪɢɬɟɪɢɹɦɢ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɫɟɝɦɟɧɬɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɨɛɥɸɞɟ-
ɧɢɟ� ɥɨɝɢɱɟɫɤɨɣ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɨɩɟɪɚɰɢɣ� ɫ� ɤɨɧɬɟɣɧɟɪɚɦɢ, ɦɢɧɢɦɢɡɚ-
ɰɢɹ� ɩɟɪɟɞɜɢɠɟɧɢɣ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ, ɫɨɤɪɚɳɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɜɪɚɠɞɟɛɧɵɯ� ɩɟɪɟɦɟɳɟɧɢɣ� ɩɨ� ɬɟɪɦɢɧɚɥɭ, 
ɨɛɟɫɩɟɱɟɧɢɟ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɜ� ɨɛɪɚɛɨɬɤɟ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɤɨɧ-
ɬɟɣɧɟɪɨɩɨɬɨɤɚ. ɉɪɢ�ɷɬɨɦ�ɫɟɝɦɟɧɬɵ�ɢɡ�ɨɞɧɨɣ�ɭɤɪɭɩɧɟɧɧɨɣ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɡɨɧɵ�ɦɨɝɭɬ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ�ɪɚɡɨɛɳɟɧɵ. Ɍɚɤɨɣ�ɩɪɢɧɰɢɩ� ɡɨɧɢɪɨɜɚɧɢɹ� ɜ�ɰɟ-
ɥɨɦ�ɛɥɢɡɨɤ�ɤ�ɢɫɩɨɥɶɡɭɟɦɨɦɭ�ɧɚ�ɦɨɪɫɤɨɦ�ɬɪɚɧɫɩɨɪɬɟ [5]. 

Ɂɨɧɚ�ɞɥɹ�ɩɨɪɨɠɧɢɯ�ɤɨɧɬɟɣɧɟɪɨɜ 1�ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�ɫɟɝɦɟɧɬɵ: 
� ɩɨɪɨɠɧɢɟ�ɤɨɧɬɟɣɧɟɪɵ�ɩɨɞ�ɩɨɝɪɭɡɤɭ 1.1; 
í�ɩɨɪɨɠɧɢɟ�ɤɨɧɬɟɣɧɟɪɵ, ɨɬɩɪɚɜɥɹɟɦɵɟ�ɫɨ�ɫɬɚɧɰɢɢ�ɛɟɡ�ɡɚɝɪɭɡɤɢ: ɩɨɪɨɠ-

ɧɢɟ� ɤɨɧɬɟɣɧɟɪɵ� ɩɟɪɟɜɨɡɱɢɤɚ� ɜ� ɪɟɝɭɥɢɪɨɜɤɭ� ɧɚ� ɞɪɭɝɢɟ� ɫɬɚɧɰɢɢ; ɩɨɪɨɠɧɢɟ 
ɫɨɛɫɬɜɟɧɧɵɟ� ɤɨɧɬɟɣɧɟɪɵ, ɫɥɟɞɭɸɳɢɟ� ɩɨ� ɭɤɚɡɚɧɢɸ� ɜɥɚɞɟɥɶɰɚ; ɩɨɪɨɠɧɢɟ 
ɤɨɧɬɟɣɧɟɪɵ, ɧɚɩɪɚɜɥɹɟɦɵɟ�ɜ�ɪɟɦɨɧɬ�ɧɚ�ɞɪɭɝɢɟ�ɫɬɚɧɰɢɢ 1.2; 

í�ɩɨɪɨɠɧɢɟ�ɤɨɧɬɟɣɧɟɪɵ�ɩɨɞ�ɩɪɨɦɵɜɤɭ�ɢ�ɞɪɭɝɢɟ�ɜɢɞɵ� ɫɩɟɰɢɚɥɶɧɨɣ� ɨɛ-
ɪɚɛɨɬɤɢ 1.3; 
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í�ɧɟɢɫɩɪɚɜɧɵɟ�ɩɨɪɨɠɧɢɟ�ɤɨɧɬɟɣɧɟɪɵ, ɨɠɢɞɚɸɳɢɟ�ɪɟɦɨɧɬɚ�ɧɚ�ɦɟɫɬɟ 1.4; 
í�ɪɟɡɟɪɜ,  ɜ�ɤɨɬɨɪɵɣ�ɜɯɨɞɹɬ�ɩɨɪɨɠɧɢɟ�ɤɨɧɬɟɣɧɟɪɵ,  ɜ�ɬɨɦ�ɱɢɫɥɟ�ɫɬɨɪɨɧ-

ɧɢɯ�ɨɩɟɪɚɬɨɪɨɜ, ɯɪɚɧɹɳɢɟɫɹ�ɧɚ�ɫɬɚɧɰɢɢ�ɞɨ�ɡɚɩɪɨɫɚ�ɧɚ�ɢɯ�ɨɬɩɪɚɜɤɭ 1.5. 
ɉɨɫɬɚɧɨɜɤɚ� ɩɨɪɨɠɧɢɯ� ɤɨɧɬɟɣɧɟɪɨɜ� ɜ� ɷɬɨɣ� ɡɨɧɟ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɨ-

ɫɟɝɦɟɧɬɧɨ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ� ɩɨ� ɬɢɩɚɦ� ɤɨɧɬɟɣɧɟɪɨɜ, ɫ� ɹɪɭɫɧɵɦ� ɯɪɚɧɟ-
ɧɢɟɦ.  ȿɫɥɢ�ɤɨɧɫɬɪɭɤɰɢɹ�ɤɨɧɬɟɣɧɟɪɚ�ɷɬɨ�ɞɨɩɭɫɤɚɟɬ, ɯɪɚɧɟɧɢɟ�ɞɥɹ�ɷɤɨɧɨɦɢɢ 
ɩɥɨɳɚɞɢ�ɢ�ɫɧɢɠɟɧɢɹ�ɜɵɫɨɬɵ�ɲɬɚɛɟɥɹ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧ-
ɧɨɦ�ɜɢɞɟ (ɫɥɨɠɟɧɧɵɟ�ɬɨɪɰɟɜɵɟ�ɫɬɟɧɤɢ, ɫɧɹɬɵɟ�ɭɝɥɨɜɵɟ�ɫɬɨɣɤɢ�ɢ�ɬ. ɩ.).   

Ɂɨɧɚ�ɞɥɹ�ɝɪɭɠɟɧɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ 2�ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ�ɧɚ�ɫɟɝɦɟɧɬɵ: 
– ɝɪɭɠɟɧɵɟ�ɤɨɧɬɟɣɧɟɪɵ�ɩɨ�ɨɬɩɪɚɜɥɟɧɢɸ 2.1; 
– ɝɪɭɠɟɧɵɟ�ɤɨɧɬɟɣɧɟɪɵ�ɩɨ�ɩɪɢɛɵɬɢɸ 2.2; 
– ɝɪɭɠɟɧɵɟ�ɤɨɧɬɟɣɧɟɪɵ, ɫ�ɤɨɬɨɪɵɦɢ�ɧɚ�ɞɚɧɧɨɦ�ɬɟɪɦɢɧɚɥɟ�ɜɵɩɨɥɧɹɟɬɫɹ 

ɨɩɟɪɚɰɢɹ�ɫɨɪɬɢɪɨɜɤɢ 2.3. 
ɍɱɢɬɵɜɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ�ɩɟɪɟɜɨɡɤɢ� ɝɚɛɚɪɢɬɧɵɯ� ɢ�ɧɟɝɚɛɚɪɢɬɧɵɯ� ɝɪɭɡɨɜ� ɜ 

ɤɨɧɬɟɣɧɟɪɚɯ�ɨɬɤɪɵɬɨɝɨ�ɬɢɩɚ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ�ɫɨɡɞɚɧɢɟ�ɞɜɭɯ�ɨɬɞɟɥɶɧɵɯ�ɩɨɞ-
ɫɟɝɦɟɧɬɨɜ�ɯɪɚɧɟɧɢɹ�ɝɪɭɠɟɧɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ�ɜ�ɡɨɧɟ 2�ɞɥɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɫɟɝɦɟɧ-
ɬɨɜ 2.1–2.3: ɩɨɞɫɟɝɦɟɧɬɵ�ɫ�ɹɪɭɫɧɵɦ�ɯɪɚɧɟɧɢɟɦ�ɞɥɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɡɚɤɪɵɬɨɝɨ 
ɬɢɩɚ�ɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɨɬɤɪɵɬɨɝɨ�ɬɢɩɚ, ɞɨɩɭɫɤɚɸɳɢɯ�ɲɬɚɛɟɥɢɪɨɜɚɧɢɟ�ɩɨ�ɫɜɨ-
ɟɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɝɚɛɚɪɢɬɚɦ� ɩɟɪɟɜɨɡɢɦɨɝɨ� ɝɪɭɡɚ, ɢ� ɩɨɞɫɟɝɦɟɧɬɵ� ɫ� ɯɪɚ-
ɧɟɧɢɟɦ�ɤɨɧɬɟɣɧɟɪɨɜ�ɜ�ɨɞɢɧ�ɹɪɭɫ (ɜ�ɷɬɢɯ�ɩɨɞɫɟɝɦɟɧɬɚɯ�ɧɚɪɚɜɧɟ�ɫ�ɤɨɧɬɟɣɧɟ-
ɪɚɦɢ�ɦɨɝɭɬ�ɩɪɨɯɨɞɢɬɶ�ɚɧɚɥɨɝɢɱɧɭɸ�ɬɟɪɦɢɧɚɥɶɧɭɸ�ɨɛɪɚɛɨɬɤɭ�ɢ�ɩɨɪɨɠɧɢɟ�ɢ 
ɝɪɭɠɟɧɵɟ�ɫɴɟɦɧɵɟ�ɚɜɬɨɦɨɛɢɥɶɧɵɟ�ɤɭɡɨɜɚ).  

Ɂɨɧɚ�ɞɥɹ�ɡɚɝɪɭɡɤɢ�ɪɚɡɝɪɭɡɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ 3, ɢɫɯɨɞɹ�ɢɡ�ɫɩɟɰɢɮɢɤɢ�ɟɟ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ, ɩɨɬɪɟɛɭɟɬ�ɫɥɟɞɭɸɳɟɣ�ɫɟɝɦɟɧɬɚɰɢɢ: 

– ɦɟɫɬɨ�ɞɥɹ� ɫɬɨɹɧɤɢ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ�ɜɨ�ɜɪɟɦɹ�ɩɟɪɟɝɪɭɡɤɢ�ɝɪɭɡɚ�ɩɨ�ɩɪɹ-
ɦɨɦɭ�ɜɚɪɢɚɧɬɭ�ɚɜɬɨɦɨɛɢɥɶ�í�ɤɨɧɬɟɣɧɟɪ 3.1; 

– ɦɟɫɬɨ�ɞɥɹ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɡɚɝɪɭɠɚɟɦɵɯ�ɪɚɡɝɪɭɠɚɟɦɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ 3.2; 
– ɫɜɨɛɨɞɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɞɥɹ�ɪɚɡɦɟɳɟɧɢɹ�ɝɪɭɡɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟɧɢɹ 

ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɢ�ɦɚɧɟɜɪɚ�ɬɟɯɧɢɤɢ 3.3; 
– ɦɟɫɬɨ� ɞɥɹ� ɭɫɬɚɧɨɜɤɢ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɭɫɬ-

ɪɨɣɫɬɜ (ɤɚɧɬɨɜɚɬɟɥɹ, ɛɭɧɤɟɪɚ, ɪɚɦɩɵ�ɢ�ɬ. ɩ.) 3.4. 
Ɂɨɧɚ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ 4� ɞɨɥɠɧɚ� ɜɤɥɸɱɚɬɶ� ɜ� ɫɟɛɹ� ɫɥɟɞɭɸɳɢɟ 

ɫɟɝɦɟɧɬɵ: 
– ɦɟɫɬɨ� ɞɥɹ� ɬɚɦɨɠɟɧɧɨɣ� ɨɛɪɚɛɨɬɤɢ (ɡɨɧɚ� ɬɚɦɨɠɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɞɥɹ 

ɤɨɧɬɟɣɧɟɪɨɜ�ɨɬɤɪɵɬɨɝɨ�ɬɢɩɚ, ɚɧɚɥɨɝ�ɫɤɥɚɞɚ�ɜɪɟɦɟɧɧɨɝɨ�ɯɪɚɧɟɧɢɹ, ɦɟɫɬɨ�ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ�ɬɚɦɨɠɟɧɧɨɝɨ�ɞɨɫɦɨɬɪɚ�ɢ�ɬ. ɞ.) 4.1; 

– ɦɟɫɬɨ�ɞɥɹ�ɩɨɫɬɚɧɨɜɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ�ɞɥɹ�ɜɪɟɦɟɧɧɨɝɨ 
ɯɪɚɧɟɧɢɹ�ɝɪɭɡɨɜ�ɢɡ�ɧɟɫɨɯɪɚɧɧɵɯ�ɨɬɩɪɚɜɨɤ 4.2; 

– ɦɟɫɬɨ� ɞɥɹ� ɩɟɪɟɝɪɭɡɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ� ɦɟɠɞɭ� ɬɪɚɧɫɩɨɪɬɨɦ� ɤɥɢɟɧɬɨɜ� ɢ 
ɬɪɚɧɫɩɨɪɬɨɦ�ɬɟɪɦɢɧɚɥɚ�ɜɨ�ɜɯɨɞɧɨɦ�ɤɚɧɚɥɟ 4.3. 
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�Ʉɥɚɫɫɢɱɟɫɤɨɣ� ɩɥɚɧɢɪɨɜɤɨɣ� ɦɨɪɫɤɨɝɨ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɩɪɟɞɭ-
ɫɦɨɬɪɟɧ� ɞɥɢɧɧɵɣ� ɩɪɢɱɚɥɶɧɵɣ� ɝɪɭɡɨɜɨɣ� ɮɪɨɧɬ (ɨɫɧɨɜɧɨɣ). ȼɛɥɢɡɢ� ɷɬɨɝɨ 
ɮɪɨɧɬɚ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɤɨɧɬɟɣɧɟɪɵ, ɫ�ɤɨɬɨɪɵɦɢ�ɜɵɩɨɥɧɹɸɬɫɹ�ɝɪɭɡɨɜɵɟ�ɨɩɟ-
ɪɚɰɢɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɛɪɚɛɨɬɤɢ�ɫɭɞɨɜ (ɝɨɬɨɜɵɟ�ɤ�ɩɨɝɪɭɡɤɟ�ɧɚ�ɛɥɢɠɚɣɲɢɟ�ɫɭɞɚ, 
ɬɨɥɶɤɨ�ɱɬɨ�ɜɵɝɪɭɠɟɧɧɵɟ, ɫɨɪɬɢɪɭɟɦɵɟ�ɫ�ɤɨɪɨɬɤɢɦ�ɢɧɬɟɪɜɚɥɨɦ�ɦɟɠɞɭ�ɩɪɢ-
ɛɵɜɚɸɳɢɦɢ� ɢ� ɨɬɩɪɚɜɥɹɸɳɢɦɢɫɹ� ɫɭɞɚɦɢ). Ʌɨɝɢɱɧɵɦ� ɩɥɚɧɢɪɨɜɨɱɧɵɦ� ɪɟ-
ɲɟɧɢɟɦ� ɞɥɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɜɵɝɥɹɞɢɬ� ɩɨɜɬɨɪɟɧɢɟ� ɷɬɨɝɨ 
ɩɪɢɧɰɢɩɚ, ɬ. ɟ. ɪɚɡɦɟɳɟɧɢɟ� ɜɞɨɥɶ� ɞɥɢɧɧɨɝɨ� ɨɫɧɨɜɧɨɝɨ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ 
ɫɟɝɦɟɧɬɨɜ 1.3, 2.1–2.3. ɉɪɢ�ɛɨɥɶɲɨɦ�ɨɛɴɟɦɟ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ�ɢ�ɞɟɮɢɰɢɬɟ 
ɩɥɨɳɚɞɢ�ɜɞɨɥɶ�ɨɫɧɨɜɧɨɝɨ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ�ɧɚ�ɧɟɦ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɬɨɥɶɤɨ�ɬɟ 
ɤɨɧɬɟɣɧɟɪɵ�ɢɡ�ɞɚɧɧɵɯ�ɫɟɝɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ�ɡɚɞɟɣɫɬɜɨɜɚɧɵ�ɜ�ɨɛɪɚɛɨɬɤɟ�ɩɨɞ-
ɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ� ɧɚ� ɝɪɭɡɨɜɨɦ� ɮɪɨɧɬɟ� ɜ� ɤɨɪɨɬɤɢɣ� ɢɧɬɟɪɜɚɥ 
ɜɪɟɦɟɧɢ�ɞɨ,  ɜɨ� ɜɪɟɦɹ�ɢ�ɩɨɫɥɟ� ɨɛɪɚɛɨɬɤɢ.  Ɉɫɬɚɥɶɧɚɹ� ɱɚɫɬɶ� ɤɨɧɬɟɣɧɟɪɨɜ�ɢɡ 
ɞɚɧɧɵɯ�ɫɟɝɦɟɧɬɨɜ�ɛɭɞɟɬ�ɧɚɯɨɞɢɬɶɫɹ�ɜ�ɬɵɥɨɜɨɣ�ɡɨɧɟ�ɬɟɪɦɢɧɚɥɚ. ɇɟɨɛɯɨɞɢ-
ɦɵɦ�ɷɥɟɦɟɧɬɨɦ�ɩɥɚɧɢɪɨɜɤɢ� ɬɟɪɦɢɧɚɥɚ� ɞɨɥɠɧɵ�ɛɵɬɶ�ɩɪɨɟɡɞɵ�ɞɥɹ�ɩɟɪɟɦɟ-
ɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɦɟɠɞɭ�ɫɟɝɦɟɧɬɚɦɢ�ɫɨɝɥɚɫɧɨ�ɩɪɢɧɹɬɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɪɚ-
ɛɨɬɤɢ, ɚ� ɬɚɤɠɟ� ɞɥɹ� ɪɚɛɨɬɵ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɲɬɚɛɟɥɢɪɨɜɚɧɢɹ� ɢ� ɫɧɹɬɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ� ɫɨ� ɲɬɚɛɟɥɹ. 
ɉɟɪɟɦɟɳɟɧɢɟ� ɤɨɧɬɟɣɧɟɪɨɜ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ� ɬɟɪɦɢɧɚɥɚ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɦɟɠɞɭ 
ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɨɦ� ɢ� ɬɵɥɨɜɵɦɢ� ɫɟɝɦɟɧɬɚɦɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɜɵɩɨɥɧɹɬɶ� ɫ� ɩɨ-
ɦɨɳɶɸ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɬɟɥɟɠɟɤ (AGV), ɛɟɡ�ɡɚɟɡɞɚ�ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɚ�ɤɥɢɟɧɬɨɜ�ɜɝɥɭɛɶ�ɬɟɪɦɢɧɚɥɚ (ɤɪɨɦɟ�ɡɚɟɡɞɚ�ɤ�ɫɟɝɦɟɧɬɭ 3.1). ɉɟɪɟ-
ɝɪɭɡɤɚ� ɤɨɧɬɟɣɧɟɪɨɜ� ɦɟɠɞɭ� ɚɜɬɨɦɨɛɢɥɹɦɢ� ɢ AGV ɩɪɟɞɭɫɦɨɬɪɟɧɚ� ɧɚ 
ɫɩɟɰɢɚɥɶɧɨɣ�ɩɥɨɳɚɞɤɟ�ɧɚ�ɜɴɟɡɞɟ�ɜ�ɬɟɪɦɢɧɚɥ. ɗɬɨ�ɩɨɡɜɨɥɢɬ�ɦɚɤɫɢɦɚɥɶɧɨ�ɚɜ-
ɬɨɦɚɬɢɡɢɪɨɜɚɬɶ� ɪɚɛɨɬɭ� ɬɟɪɦɢɧɚɥɚ, ɪɚɡɪɚɛɨɬɚɬɶ� ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɫɯɟɦɵ�ɫɤɥɚɞɫɤɨɣ�ɥɨɝɢɫɬɢɤɢ�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɩɨ�ɭɠɟ 
ɢɦɟɸɳɢɦɫɹ�ɪɚɡɪɚɛɨɬɤɚɦ�ɞɥɹ�ɦɨɪɫɤɢɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ [6í8]. ɉɟ-
ɪɟɝɪɭɡɨɱɧɵɟ� ɨɩɟɪɚɰɢɢ� ɜ� ɡɨɧɟ� ɨɫɧɨɜɧɨɝɨ� ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ� ɩɪɢ� ɡɧɚɱɢɬɟɥɶ-
ɧɨɦ� ɨɛɴɟɦɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜɚɝɨɧɨɩɨɬɨɤɚ� ɬɪɚɞɢɰɢɨɧɧɨ� ɜɵɩɨɥɧɹɸɬɫɹ� ɤɨɡɥɨ-
ɜɵɦɢ� ɤɪɚɧɚɦɢ� ɫɨ� ɫɩɪɟɞɟɪɚɦɢ, ɜ� ɬɵɥɨɜɵɯ� ɫɟɝɦɟɧɬɚɯ� í� ɪɢɱɫɬɚɤɟɪɚɦɢ, 
ɩɨɪɬɚɥɶɧɵɦɢ� ɤɨɧɬɟɣɧɟɪɨɜɨɡɚɦɢ� ɢɥɢ� ɤɨɧɬɟɣɧɟɪɨɩɟɪɟɝɪɭɠɚɬɟɥɹɦɢ� ɚɜɬɨɦɨ-
ɛɢɥɟɣ�ɤɨɧɬɟɣɧɟɪɨɜɨɡɨɜ (ɜɨ�ɜɯɨɞɧɨɦ�ɤɚɧɚɥɟ�ɬɟɪɦɢɧɚɥɚ). ɍɱɢɬɵɜɚɹ�ɛɨɥɶɲɨɟ 
ɪɚɡɧɨɨɛɪɚɡɢɟ�ɢɦɟɸɳɢɯɫɹ�ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɜɚɪɢɚɧɬɨɜ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫ-
ɧɚɳɟɧɢɹ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɬɟɪɦɢɧɚɥɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɭɫɥɨɜɢɣ� ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ� ɜ� ɤɚɠɞɨɦ�ɤɨɧɤɪɟɬɧɨɦ� ɫɥɭɱɚɟ�ɞɥɹ� ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ� ɜɵɛɨɪɚ�ɧɟɨɛ-
ɯɨɞɢɦɨ� ɩɪɨɜɟɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ. 
Ɇɟɬɨɞɢɤɚ�ɷɬɨɝɨ�ɚɧɚɥɢɡɚ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ�ɩɨ�ɩɪɢɧɰɢɩɢɚɥɶ-
ɧɵɦ� ɩɨɡɢɰɢɹɦ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɞɥɹ� ɦɨɪɫɤɢɯ 
ɬɟɪɦɢɧɚɥɨɜ [9].    

ɋɯɟɦɚ�ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ�ɪɟɲɟɧɢɹ�ɩɨ� ɬɢɩɭ�ɦɨɪɫɤɨɝɨ� ɬɟɪɦɢɧɚɥɚ (ɫ�ɨɞɧɢɦ 
ɨɫɧɨɜɧɵɦ�ɞɥɢɧɧɵɦ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɨɦ) ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 1.  
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ�ɪɟɲɟɧɢɹ  

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ�ɫ�ɨɞɧɢɦ�ɨɫɧɨɜɧɵɦ  
ɫɤɜɨɡɧɵɦ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɨɦ 

 
 

Ɉɛɨɡɧɚɱɟɧɢɟ� ɨɬɞɟɥɶɧɵɯ� ɫɟɝɦɟɧɬɨɜ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɡɨɧ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɭɦɟɪɚɰɢɢ�ɩɨ�ɬɟɤɫɬɭ�ɜɵɲɟ. 

Ⱦɚɧɧɚɹ� ɫɯɟɦɚ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɪɚɛɨɬɭ� ɜɞɨɥɶ� ɨɞɧɨɝɨ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ� ɫɨ 
ɫɬɨɹɳɢɦ�ɧɚ�ɧɟɦ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ. ȼ�ɪɚɡɪɟɡɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɬɟɯɧɨ-
ɥɨɝɢɢ� ɷɬɨ� ɨɡɧɚɱɚɟɬ� ɨɛɪɚɛɨɬɤɭ� ɨɞɧɨɣ� ɩɨɞɚɱɢ� ɜɚɝɨɧɨɜ� ɢɥɢ� ɫɨɫɬɚɜɚ� ɩɨɟɡɞɚ. 
Ⱦɨɫɬɨɢɧɫɬɜɨɦ� ɫɯɟɦɵ� ɹɜɥɹɟɬɫɹ� ɦɢɧɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɦɚɧɟɜɪɨɜ� ɫ� ɩɨɞ-
ɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ.  
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ɉɥɚɧɢɪɨɜɨɱɧɨɟ� ɪɟɲɟɧɢɟ� ɩɨ� ɬɢɩɭ� ɦɨɪɫɤɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɩɪɢɦɟɧɢɦɨ� ɩɪɢ 
ɧɚɥɢɱɢɢ�ɞɨɫɬɚɬɨɱɧɨɣ�ɩɨ�ɞɥɢɧɟ�ɩɥɨɳɚɞɤɢ, ɩɨɡɜɨɥɹɸɳɟɣ�ɨɛɟɫɩɟɱɢɬɶ� ɝɪɭɡɨ-
ɜɨɣ�ɮɪɨɧɬ�ɧɚ�ɬɪɟɛɭɟɦɵɣ�ɪɚɡɦɟɪ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɩɨɞɚɱɢ,  ɜ�ɫɥɭɱɚɟ�ɩɨɝɪɭɡɤɢ 
ɰɟɥɨɝɨ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɩɨɟɡɞɚ – ɧɚ�ɭɫɬɚɧɨɜɥɟɧɧɭɸ�ɜɟɥɢɱɢɧɭ�ɫɨɫɬɚɜɚ. Ⱦɪɭɝɢɦ 
ɨɝɪɚɧɢɱɢɬɟɥɟɦ� ɹɜɥɹɟɬɫɹ� ɫɭɬɨɱɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɝɪɭɡɨ-
ɜɨɝɨ�ɮɪɨɧɬɚ, ɤɨɬɨɪɚɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ�ɞɥɹ� ɭɫɥɨɜɢɣ�ɩɚɪɚɥɥɟɥɶɧɨɣ�ɪɚɛɨɬɵ�ɜɫɟɯ 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ� ɟɝɨ� ɦɟɯɚɧɢɡɦɨɜ� ɫ� ɭɱɟɬɨɦ� ɩɟɪɟɪɵɜɨɜ� ɜ� ɪɚɛɨɬɟ, ɧɟɨɛɯɨɞɢ-
ɦɵɯ�ɧɚ�ɨɛɟɫɩɟɱɟɧɢɟ�ɢɯ�ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɦɟɬɨɞɢɤɟ�ɩɟɪɟɪɚɛɚ-
ɬɵɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ (ɜ�ɜɚɝɨɧɚɯ�ɜ�ɫɭɬɤɢ) ɧɚ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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ɝɞɟ Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɪɚɛɨɬɵ�ɫɪɟɞɫɬɜ�ɦɟɯɚɧɢɡɚɰɢɢ�ɧɚ�ɝɪɭɡɨɜɨɦ�ɮɪɨɧ-
ɬɟ�ɜ�ɬɟɱɟɧɢɟ�ɫɭɬɨɤ�ɫ�ɭɱɟɬɨɦ�ɜɫɟɯ�ɧɟɨɛɯɨɞɢɦɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɟɪɟɪɵɜɨɜ 
ɞɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɟɝɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱ; N – ɱɢɫɥɨ�ɜɚɝɨɧɨɜ,  ɩɨɞɚɜɚɟɦɵɯ�ɜ�ɬɟ-
ɱɟɧɢɟ� ɫɭɬɨɤ; tɩɜ –  ɫɪɟɞɧɟɟ� ɜɪɟɦɹ� ɩɪɨɫɬɨɹ� ɜɚɝɨɧɨɜ� ɨɞɧɨɣ� ɩɨɞɚɱɢ� ɩɨɞ� ɝɪɭ-
ɡɨɜɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ�ɩɪɢ�ɪɚɰɢɨɧɚɥɶɧɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɢɦɟɸɳɢɯɫɹ� ɫɪɟɞɫɬɜ 
ɦɟɯɚɧɢɡɚɰɢɢ, ɱ; tɦ – ɨɛɳɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɦɚɧɟɜɪɨɜ�ɫ�ɨɞɧɨɣ�ɩɨɞɚɱɟɣ, ɱ;  
z – ɱɢɫɥɨ�ɩɨɞɚɱ�ɜ�ɫɭɬɤɢ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɩɪɢ� ɨɛɳɟɦ� ɩɪɢɧɰɢɩɟ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ� ɩɥɚɧɢɪɨɜɤɢ� ɬɟɪ-
ɦɢɧɚɥɚ� ɩɨ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɫɯɟɦɟ� ɦɨɪɫɤɨɝɨ� ɩɨɪɬɚ� ɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɜɚɪɢ-
ɚɧɬɟ� ɟɫɬɶ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɨɬɥɢɱɢɹ� ɜ� ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ� ɩɚɪɚɦɟɬɪɚɯ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɟ� ɨɬɥɢɱɢɹɦɢ� ɜ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ.  ɇɚɩɪɢɦɟɪ, ɢɦɟɟɬɫɹ� ɝɪɭɡɨɜɨɣ 
ɮɪɨɧɬ� ɫ� ɞɥɢɧɨɣ, ɩɨɡɜɨɥɹɸɳɟɣ� ɨɛɪɚɛɚɬɵɜɚɬɶ� ɩɨɞɚɱɭ� ɜɟɥɢɱɢɧɨɣ� ɞɨ� ɭɫɥɨɜ-
ɧɨɝɨ� ɫɨɫɬɚɜɚ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɩɨɟɡɞɚ� ɜ 50  ɜɚɝɨɧɨɜ.   ɉɪɢɦɟɦ� ɫɥɟɞɭɸɳɢɟ�ɞɨ-
ɩɭɳɟɧɢɹ: 

– ɧɚ�ɝɪɭɡɨɜɨɦ�ɮɪɨɧɬɟ�ɬɪɟɛɭɟɬɫɹ�ɨɛɪɚɛɨɬɚɬɶ 200 ɜɚɝɨɧɨɜ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ 
ɜ�ɫɭɬɤɢ; 

– ɦɢɧɢɦɚɥɶɧɵɣ�ɩɟɪɟɪɵɜ�ɜ�ɡɚɧɹɬɨɫɬɢ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ, ɫɜɹɡɚɧɧɵɣ�ɫ�ɜɵ-
ɩɨɥɧɟɧɢɟɦ� ɦɚɧɟɜɪɨɜ� ɩɨ� ɩɨɞɚɱɟ�ɭɛɨɪɤɟ� ɢ� ɪɚɫɫɬɚɧɨɜɤɟ� ɜɚɝɨɧɨɜ, ɫɨɫɬɚɜɥɹɟɬ 
0,3 ɱɚɫɚ;  

–  ɧɚ� ɤɚɠɞɨɦ�ɜɚɝɨɧɟ� ɦɨɠɟɬ� ɪɚɡɦɟɳɚɬɶɫɹ� ɨɬ 1  ɞɨ 3  ɤɨɧɬɟɣɧɟɪɨɜ� ɪɚɡɧɵɯ 
ɬɢɩɨɪɚɡɦɟɪɨɜ; 

– ɜɟɥɢɱɢɧɚ�ɩɨɞɚɱɢ�ɦɨɠɟɬ�ɫɨɫɬɚɜɥɹɬɶ�ɨɬ 5 ɞɨ 40 ɜɚɝɨɧɨɜ. 
ɉɪɢ� ɭɤɚɡɚɧɧɵɯ� ɞɨɩɭɳɟɧɢɹɯ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɝɪɭɡɨɜɨɝɨ 

ɮɪɨɧɬɚ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɩɚɪɚɦɟɬɪɵ (ɬɚɛɥɢɰɚ 1). 
ɂɡ�ɬɚɛɥɢɰɵ 1  ɜɢɞɧɨ,  ɱɬɨ,  ɧɚɱɢɧɚɹ� ɫ 20  ɜɚɝɨɧɨɜ�ɜ� ɨɞɧɨɣ�ɩɨɞɚɱɟ,  ɦɚɤɫɢ-

ɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɨɞɧɨɝɨ�ɜɚɝɨɧɚ�ɩɪɚɤɬɢɱɟ-
ɫɤɢ�ɧɟ�ɢɡɦɟɧɹɟɬɫɹ, ɱɬɨ�ɞɚɟɬ�ɞɨɫɬɚɬɨɱɧɨ�ɲɢɪɨɤɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɤɚɤ�ɩɨ�ɜɵɛɨ-
ɪɭ�ɜɚɪɢɚɧɬɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɬɚɧɰɢɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɨɜ 
ɢ�ɬɟɪɦɢɧɚɥɚ, ɬɚɤ�ɢ�ɩɨ�ɩɥɚɧɢɪɨɜɨɱɧɨɦɭ�ɪɟɲɟɧɢɸ�ɬɟɪɦɢɧɚɥɚ�ɜ�ɱɚɫɬɢ�ɤɨɥɢɱɟ-
ɫɬɜɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ. 
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Ɍɚɛɥɢɰɚ 1 – Ɉɩɪɟɞɟɥɟɧɢɟ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɨɛɪɚ-
ɛɨɬɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɝɪɭɡɨɜɨɦ�ɮɪɨɧɬɟ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ�ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ�ɜɚɪɢɚɧɬɚɯ�ɩɨɞɚɱɢ�ɜɚɝɨɧɨɜ 

 

ɑɢɫɥɨ 
ɜɚɝɨɧɨɜ 
ɜ�ɫɨɫɬɚɜɟ, 

ɜɚɝ. 

ɋɪɟɞɧɟɟ 
ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɞɚɱ  
ɜ�ɫɭɬɤɢ 

Ɇɚɤɫɢɦɚɥɶɧɨ  
ɞɨɩɭɫɬɢɦɚɹ  

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɨɛɪɚɛɨɬɤɢ�ɩɨɞɚɱɢ, ɱ 

Ɇɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɨɞɧɨɝɨ 

ɜɚɝɨɧɚ�ɩɨɞɚɱɢ, ɱ 

5 40 0,3 0,06 
10 20 0,9 0,09 
20 10 2,1 0,11 
30 6,7 3,3 0,11 
40 5 4,5 0,11 
50 4 5,7 0,11 

 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ�ɨɞɢɧɚɤɨɜɚɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɨɛɪɚɛɨɬɤɢ� ɨɞɧɨɝɨ�ɜɚɝɨɧɚ�ɩɨɞɚɱɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɚ�ɢ�ɩɪɢ 10 ɩɨɞɚɱɚɯ 
ɩɨ 20 ɜɚɝɨɧɨɜ�ɧɚ�ɧɟɫɤɨɥɶɤɨ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ, ɢ�ɩɪɢ�ɩɨɞɚɱɟ 4 ɩɨɥɧɵɯ�ɤɨɧ-
ɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɨɜ�ɧɚ�ɨɞɢɧ�ɢ�ɬɨɬ�ɠɟ�ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ�ɩɪɢ�ɭɫɥɨɜɢɢ�ɨɛɟɫɩɟɱɟ-
ɧɢɹ�ɡɚɹɜɥɟɧɧɨɣ�ɫɭɦɦɚɪɧɨɣ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ�ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ. ȿɫɥɢ� ɩɪɨɜɨɞɢɬɶ� ɚɧɚɥɨɝɢɸ� ɫ� ɬɟɪɦɢɧɚɥɚɦɢ� ɦɨɪɫɤɢɯ� ɩɨɪɬɨɜ, ɬɨ� ɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɝɨɪɚɡɞɨ� ɛɨɥɟɟ� ɤɪɢɬɢɱɧɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ 
ɪɟɲɟɧɢɹ� ɬɟɪɦɢɧɚɥɚ, ɩɨɫɤɨɥɶɤɭ� ɫɬɨɢɦɨɫɬɶ� ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɚɦɧɨɝɨ�ɧɢɠɟ�ɫɬɨɢɦɨɫɬɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɩɪɢɱɚɥɨɜ [10]. 

Ȼɨɥɟɟ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ� ɧɚ� ɩɨɬɪɟɛɧɨɟ� ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ�ɢ�ɢɬɨɝɨɜɭɸ�ɧɚɥɢɱɧɭɸ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨ-
ɜɵɯ� ɮɪɨɧɬɨɜ� ɬɟɪɦɢɧɚɥɚ, ɹɜɥɹɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ, ɤɨɬɨ-
ɪɵɟ�ɬɪɟɛɭɟɬɫɹ�ɜɵɩɨɥɧɢɬɶ�ɫ�ɤɚɠɞɵɦ�ɜɚɝɨɧɨɦ. Ɉɧɨ�ɡɚɜɢɫɢɬ�ɤɚɤ�ɨɬ�ɫɯɟɦɵ�ɪɚɡ-
ɦɟɳɟɧɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɜɚɝɨɧɟ, ɬɚɤ� ɢ� ɨɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ 
ɫɞɜɨɟɧɧɵɯ� ɨɩɟɪɚɰɢɣ. ɉɪɢ� ɨɞɧɨɹɪɭɫɧɨɣ� ɩɨɝɪɭɡɤɟ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɬɟɯɧɢɱɟ-
ɫɤɢɟ� ɭɫɥɨɜɢɹ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ� ɪɚɡɦɟɳɟɧɢɟ� ɧɚ� ɮɢɬɢɧɝɨɜɨɣ� ɩɥɚɬɮɨɪɦɟ� ɨɬ    
1 ɞɨ 3 ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɯ�ɤɨɧɬɟɣɧɟɪɨɜ, ɱɬɨ�ɨɡɧɚɱɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ�ɫ�ɤɚɠɞɵɦ 
ɜɚɝɨɧɨɦ� ɨɬ 1 ɞɨ 6 ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ, ɩɨɧɢɦɚɟɦɵɯ�ɤɚɤ�ɟɞɢɧɢɱɧɨɟ�ɩɟɪɟ-
ɦɟɳɟɧɢɟ�ɤɨɧɬɟɣɧɟɪɚ�ɦɟɠɞɭ�ɜɚɝɨɧɨɦ�ɢ�ɩɥɨɳɚɞɤɨɣ. Ɇɢɧɢɦɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬ-
ɜɨ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɩɪɢ� ɫɯɟɦɟ� ɪɚɡɦɟɳɟɧɢɹ «ɨɞɢɧ� ɤɨɧ-
ɬɟɣɧɟɪ� ɧɚ� ɜɚɝɨɧ» ɫ� ɜɵɩɨɥɧɟɧɢɟɦ� ɨɞɧɨɣ� ɨɩɟɪɚɰɢɢ� ɩɨɝɪɭɡɤɢ� ɢɥɢ� ɜɵɝɪɭɡɤɢ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɜɚɪɢɚɧɬɭ 
ɨɛɪɚɛɨɬɤɢ� ɜɚɝɨɧɚ� ɫ� ɬɪɟɦɹ� ɤɨɧɬɟɣɧɟɪɚɦɢ� ɫ� ɜɵɩɨɥɧɟɧɢɟɦ� ɫɞɜɨɟɧɧɵɯ� ɨɩɟɪɚ-
ɰɢɣ� ɜɵɝɪɭɡɤɢ� ɢ� ɩɨɝɪɭɡɤɢ. ɉɪɢ� ɷɬɨɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɤɨɧɬɟɣɧɟɪɨ-
ɨɩɟɪɚɰɢɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɬɢɩɨɪɚɡɦɟɪɚ� ɤɨɧɬɟɣɧɟɪɚ, ɚ� ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ� ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ� ɩɟɪɟɝɪɭɡɨɱɧɵɦ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ� ɫ� ɜɚɝɨɧɚ-
ɦɢ, ɧɟ� ɩɪɟɞɭɫɦɨɬɪɟɧɵ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɢ� ɨɞɧɨɦ� ɢ� ɬɨɦ� ɠɟ� ɬɟɯɧɢɱɟɫɤɨɦ 
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ɨɫɧɚɳɟɧɢɢ, ɱɚɫɬɨɬɟ� ɢ� ɪɚɡɦɟɪɟ�ɩɨɞɚɱ�ɜɚɝɨɧɨɜ�ɧɚɥɢɱɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ, ɜɵɪɚɠɟɧɧɚɹ�ɜ�ɜɚɝɨɧɚɯ, ɦɨɠɟɬ�ɪɚɡɥɢɱɚɬɶɫɹ�ɜ 
6 ɪɚɡ. ɉɨɷɬɨɦɭ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨ-
ɫɨɛɧɨɫɬɶ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ (ɢɥɢ� ɫɭɦɦɚɪɧɭɸ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ� ɫɩɨɫɨɛ-
ɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ) ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɞɥɹ� ɰɟɥɟɣ� ɪɚɫɱɟɬɚ� ɟɝɨ 
ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɣ� ɡɚɝɪɭɡɤɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɨɰɟɧɢɜɚɬɶ 
ɧɟ� ɜ� ɜɚɝɨɧɚɯ, ɚ� ɜ� ɤɨɧɬɟɣɧɟɪɚɯ� ɫ� ɭɱɟɬɨɦ� ɤɨɥɢɱɟɫɬɜɚ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ. 
Ɏɨɪɦɭɥɚ� ɞɥɹ� ɪɚɫɱɟɬɚ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ 
ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ (ɜ�ɤɨɧɬɟɣɧɟɪɚɯ) ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɩɪɢɦɟɬ�ɜɢɞ 
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ɝɞɟ nɤɨɧɬ –  ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɟɣɧɟɪɨɜ� ɜ i�ɣ� ɩɨɞɚɱɟ; tɤɨ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ� ɨɞɧɨɣ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɢ, ɱ; nɤɨ – ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɟɣɧɟɪɨ-
ɨɩɟɪɚɰɢɣ�ɫ�ɜɚɝɨɧɚɦɢ i�ɣ�ɩɨɞɚɱɢ. 

ɉɪɢɦɟɧɟɧɢɟ� ɮɨɪɦɭɥɵ (2) ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ 
ɭɫɥɨɜɢɹɯ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ (ɪɚɡɦɟɪɵ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ, ɜɟɥɢɱɢɧɚ�ɢ�ɤɨɥɢ-
ɱɟɫɬɜɨ�ɩɨɞɚɱ, ɤɨɥɢɱɟɫɬɜɨ�ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ), ɱɬɨ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ�ɜɚɪɢɚɧɬɨɜ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ. ɉɪɢ�ɡɚɦɟɧɟ�ɫɭɦɦɢɪɨɜɚɧɢɹ�ɩɨ�ɨɬ-
ɞɟɥɶɧɵɦ�ɩɨɞɚɱɚɦ�ɫɪɟɞɧɟɫɭɬɨɱɧɵɦɢ�ɢɥɢ�ɦɚɤɫɢɦɚɥɶɧɵɦɢ�ɫɭɬɨɱɧɵɦɢ�ɡɧɚɱɟ-
ɧɢɹɦɢ�ɤɨɥɢɱɟɫɬɜɚ� ɤɨɧɬɟɣɧɟɪɨɜ�ɢ� ɤɨɥɢɱɟɫɬɜɚ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ�ɪɟɡɭɥɶ-
ɬɚɬ� ɪɚɫɱɟɬɚ� ɨɬɪɚɠɚɟɬ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ 
ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ�ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɫɬɚɛɢɥɶɧɨɦ�ɪɟɠɢɦɟ (ɪɚɜɧɨɦɟɪɧɚɹ�ɡɚɝɪɭɡɤɚ) 
ɢ�ɜ�ɩɢɤɨɜɨɦ�ɪɟɠɢɦɟ (ɥɢɦɢɬ�ɩɨ�ɜɵɩɨɥɧɹɟɦɵɦ�ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɹɦ). ɋɥɟ-
ɞɭɟɬ�ɢɦɟɬɶ� ɜ� ɜɢɞɭ,  ɱɬɨ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɮɨɪɦɭɥɵ (2)  ɞɥɹ�ɰɟɥɟɣ�ɪɚɫɱɟɬɚ 
ɦɚɤɫɢɦɚɥɶɧɨɣ�ɫɭɬɨɱɧɨɣ� ɡɚɝɪɭɡɤɢ� ɭɱɢɬɵɜɚɟɬɫɹ� ɬɨɥɶɤɨ� ɬɚ�ɱɚɫɬɶ�ɜɪɟɦɟɧɢ�ɪɚ-
ɛɨɬɵ� ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ (T), ɤɨɬɨɪɚɹ� ɪɚɫɯɨɞɭɟɬɫɹ� ɧɚ� ɨɛɪɚɛɨɬɤɭ 
ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɬ. ɟ. ɡɚ� ɜɵɱɟɬɨɦ�ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ�ɦɟɯɚɧɢɡɦɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɧɚ� ɨɛɪɚɛɨɬɤɭ�ɩɨɬɨɤɚ�ɦɟɠɞɭ�ɨɫɧɨɜɧɵɦ 
ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɨɦ�ɢ�ɬɵɥɨɜɵɦɢ�ɭɱɚɫɬɤɚɦɢ�ɬɟɪɦɢɧɚɥɚ. Ɍɚɤɨɣ�ɩɨɞɯɨɞ�ɩɨɡɜɨ-
ɥɹɟɬ�ɚɞɟɤɜɚɬɧɨ�ɭɱɟɫɬɶ�ɪɟɚɥɶɧɭɸ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɜɚɝɨɧɨɜ. 

ȼ�ɰɟɥɨɦ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ, ɩɪɢ�ɦɚɫɫɨɜɨɣ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɝɪɭɡɨɩɨ-
ɬɨɤɚ�ɧɟɢɡɛɟɠɧɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɬɟɪɦɢɧɚɥɨɜ�ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ 
ɬɢɩɚ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɤɨɧɬɟɣɧɟɪɧɵɟ, ɱɬɨ�ɩɨɜɥɟɱɟɬ�ɢɡɦɟɧɟɧɢɟ�ɢɯ�ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ. Ɉɩɪɚɜɞɚɧɧɵɦ� ɩɪɟɞɫɬɚɜ-
ɥɹɟɬɫɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɡɨɧɢɪɨɜɚɧɢɟ� ɬɟɪɦɢɧɚɥɚ� ɫ� ɜɵɞɟɥɟɧɢɟɦ� ɫɟɝɦɟɧɬɨɜ� ɢ 
ɩɨɞɫɟɝɦɟɧɬɨɜ�ɪɚɡɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɨ�ɩɪɢɡɧɚɤɭ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɷɬɚɩɚ 
ɢɯ�ɨɛɪɚɛɨɬɤɢ. ɉɪɢ�ɷɬɨɦ�ɨɛɳɚɹ�ɩɥɨɳɚɞɶ�ɬɟɪɦɢɧɚɥɚ�ɜ�ɤɨɧɬɟɣɧɟɪɧɨɦ�ɜɚɪɢɚɧ-
ɬɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɬɪɚɞɢɰɢɨɧɧɵɦ�ɭɧɢɜɟɪɫɚɥɶɧɵɦ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɨɤɪɚɳɟɧɚ�ɡɚ�ɫɱɟɬ�ɹɪɭɫɧɨɝɨ�ɯɪɚɧɟɧɢɹ�ɝɪɭɠɟɧɵɯ�ɢ�ɩɨɪɨɠɧɢɯ�ɤɨɧɬɟɣɧɟɪɨɜ. 
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Ɉɩɵɬ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɦɨɪɫɤɢɯ�ɬɟɪɦɢɧɚɥɨɜ�ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɨɝɪɚɧɢɱɟɧ-
ɧɨ�ɩɪɢɦɟɧɢɦɵɦ. ȼ�ɱɚɫɬɧɨɫɬɢ, ɧɚ�ɦɨɪɫɤɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɧɵɦ�ɹɜɥɹɟɬɫɹ�ɜɚɪɢɚɧɬ�ɞɥɢɧɧɨɝɨ�ɩɪɢɱɚɥɶɧɨɝɨ�ɨɫɧɨɜɧɨɝɨ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧ-
ɬɚ, ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɭɫɩɟɲɧɨ 
ɪɟɚɥɢɡɨɜɚɧɵ� ɪɚɡɥɢɱɧɵɟ� ɩɥɚɧɢɪɨɜɨɱɧɵɟ� ɪɟɲɟɧɢɹ� ɩɨ� ɪɚɫɩɨɥɨɠɟɧɢɸ� ɧɟ-
ɫɤɨɥɶɤɢɯ� ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ� ɫ� ɨɞɢɧɚɤɨɜɵɦɢ� ɢɥɢ� ɫɨɩɨɫɬɚɜɢɦɵɦɢ� ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ�ɫɭɦɦɚɪɧɨɣ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɩɨ�ɩɪɟɞɥɨɠɟɧɧɨɣ�ɦɨɞɢɮɢɤɚɰɢɢ�ɤɥɚɫɫɢɱɟ-
ɫɤɨɣ�ɮɨɪɦɭɥɵ�ɩɨɡɜɨɥɹɟɬ�ɭɱɟɫɬɶ�ɜɚɪɢɚɧɬɵ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɚɧɟɜɪɨɜɨɝɨ�ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ, ɧɚɥɢɱɢɟ�ɪɚɡɥɢɱɧɵɯ�ɫɯɟɦ�ɪɚɡɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɜɚɝɨɧɟ�ɢ�ɤɨ-
ɥɢɱɟɫɬɜɨ� ɜɵɩɨɥɧɹɟɦɵɯ� ɫ� ɤɚɠɞɵɦ� ɜɚɝɨɧɨɦ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ� ɞɥɹ 
ɚɞɟɤɜɚɬɧɨɣ�ɨɰɟɧɤɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɣ�ɫɭɬɨɱɧɨɣ�ɡɚɝɪɭɡɤɢ�ɬɟɪɦɢɧɚɥɚ. 
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CHANGE IN THE SPATIAL ORGANIZATION 
OF RAILWAY TERMINALS AND TECHNICAL 
SUPPORT OF TERMINAL INFRASTRUCTURE IN THE FACE  
OF GROWING CONTAINERIZATION OF CARGO FLOW 
 

The article analyzes the impact of potential mass containerization of cargo flow on the 
spatial organization of railway terminals. There is a hypothesis that the transition to the 
processing of a single type of cargo units will lead to functional zoning of terminals not by 
a named group of cargo, but according to the principle of the technological stage of con-
tainer processing. The proposed option for segmenting the territory of the terminal is based 
on the observance of the logical sequence of operations and the rationalization of ware-
house logistics of containers during their processing. Research revealed the limitation of 
the scope of application of existing models of spatial organization of sea container termin-
als when it comes to the design of analogues for railway transport. In particular, it is pro-
posed to modify the methodology of calculating the processing capacity of cargo areas in 
order to obtain adequate results, taking into account various layouts of containers on wa-
gons and the number of performed container operations. 
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ɂɫɫɥɟɞɭɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɩɪɨɜɟɞɟɧɢɹ� ɢɧɠɟɧɟɪɧɨ�ɝɟɨɞɟɡɢɱɟɫɤɢɯ� ɢɡɵɫɤɚɧɢɣ� ɧɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ� ɫ�ɩɨɦɨɳɶɸ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɩɪɨɝɪɚɦɦɧɵɯ� ɩɪɢɥɨɠɟ-
ɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ� ɫ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ� ɡɚɬɪɚɬɚɦɢ� ɜɪɟɦɟɧɢ� ɮɨɪɦɢɪɨɜɚɬɶ� ɰɢɮɪɨɜɨɣ 
ɦɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɫ�ɞɚɥɶɧɟɣɲɢɦ�ɲɢɪɨɤɢɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɨɥɭɱɟɧɧɨɣ�ɛɚɡɵ�ɞɚɧɧɵɯ 
ɩɨ�ɨɛɴɟɤɬɚɦ�ɫɴɟɦɤɢ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɰɟɥɟɜɵɯ�ɡɚɞɚɱ�ɩɪɨɟɤɬɧɨɝɨ�ɢ�ɨɩɟɪɚɬɢɜ-
ɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ. 

 
Ⱥɤɬɢɜɧɨɟ� ɪɚɡɜɢɬɢɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɚɜɬɨɦɚ-

ɬɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ� ɫ� ɭɱɟɬɨɦ, ɯɪɚɧɟɧɢɟɦ� ɢ� ɞɚɥɶɧɟɣɲɢɦ� ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ�ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɩɪɢɤɥɚɞɧɵɯ�ɡɚɞɚɱ�ɩɨ 
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ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬɟɤɭɳɟɦɭ�ɫɨɞɟɪɠɚɧɢɸ�ɨɛɴ-
ɟɤɬɨɜ� ɩɭɬɟɜɨɝɨ� ɯɨɡɹɣɫɬɜɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ. Ɉɫɨɛɭɸ� ɜɚɠɧɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɢɫɯɨɞɧɚɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɛɚɡɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ� ɩɨɫɬɪɨɟɧɢɟ 
ɰɢɮɪɨɜɵɯ� ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɦɚɫɲɬɚɛɧɵɯ� ɩɥɚɧɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧ-
ɰɢɣ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɧɠɟɧɟɪɧɨ�ɝɟɨɞɟɡɢɱɟɫɤɨɣ� ɫɴɺɦɤɢ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ� ɢɧɮɨɪɦɚɰɢɢ, ɯɪɚɧɹɳɟɣɫɹ� ɜ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ� ɛɚɡɟ� ɞɚɧɧɵɯ� ɩɨ 
ɜɫɟɦ� ɨɛɴɟɤɬɚɦ� ɜɵɩɨɥɧɟɧɧɨɣ� ɰɢɮɪɨɜɨɣ� ɫɴɟɦɤɢ, ɞɚɥɶɧɟɣɲɟɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɚɤɟɬɨɜ� ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (AutoCAD, Micro-
Station, CADDY ɢ� ɞɪ.) ɩɨɡɜɨɥɹɟɬ� ɜɵɩɨɥɧɢɬɶ� ɩɨɫɬɪɨɟɧɢɟ� ɝɪɚɮɢɱɟɫɤɨɝɨ�ɦɚɫ-
ɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ� ɫɬɚɧɰɢɢ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ� ɧɚɛɨɪ�ɋȺɉɊ� ɜɤɥɸɱɚɟɬ�ɦɧɨɝɨ-
ɱɢɫɥɟɧɧɵɟ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ� ɩɪɢɦɢɬɢɜɵ, ɤɨɬɨɪɵɟ�ɜ�ɷɥɟɦɟɧɬɧɨɦ�ɢɥɢ�ɛɥɨɱɧɨɦ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ�ɦɨɝɭɬ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ� ɭɱɚɫɬɨɤ�ɩɭɬɢ, ɫɬɪɟɥɨɱɧɵɣ�ɩɟɪɟɜɨɞ, 
ɩɨɟɡɞɧɨɣ, ɦɚɧɟɜɪɨɜɵɣ�ɫɢɝɧɚɥ�ɢɥɢ�ɞɪɭɝɨɣ�ɷɥɟɦɟɧɬ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ.  

ȼɫɬɪɨɟɧɧɵɟ� ɜ� ɫɢɫɬɟɦɵ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɹɡɵɤɢ� ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɸɬ� ɫɨɡɞɚɬɶ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɩɪɨɝɪɚɦɦɧɵɟ� ɧɚɞ-
ɫɬɪɨɣɤɢ, ɪɟɲɚɸɳɢɟ� ɪɚɡɥɢɱɧɵɟ� ɩɪɢɤɥɚɞɧɵɟ� ɡɚɞɚɱɢ� ɛɥɚɝɨɞɚɪɹ� ɨɛɪɚɳɟɧɢɸ� ɤ 
ɫɨɡɞɚɧɧɨɣ�ɛɚɡɟ�ɞɚɧɧɵɯ. ɐɢɮɪɨɜɨɣ�ɦɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�ɝɪɚɮɢɱɟ-
ɫɤɨɟ� ɢɡɨɛɪɚɠɟɧɢɟ� ɨɛɴɟɤɬɨɜ� ɫɬɚɧɰɢɢ, ɫɨɡɞɚɧɧɨɟ� ɜɢɡɭɚɥɢɡɚɰɢɟɣ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ� ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɣ� ɫɴɟɦɤɢ. ɇɚ� ɰɢɮɪɨɜɨɦ 
ɩɥɚɧɟ�ɨɬɪɚɠɚɟɬɫɹ�ɝɟɨɦɟɬɪɢɱɟɫɤɢ�ɫɜɹɡɧɨɟ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɫɬɚɧɰɢɢ, ɜɤɥɸɱɚɸ-
ɳɟɟ�ɜɫɟ�ɨɫɢ�ɫɬɚɧɰɢɨɧɧɵɯ�ɫɤɜɨɡɧɵɯ�ɢ�ɬɭɩɢɤɨɜɵɯ�ɩɭɬɟɣ, ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, 
ɝɥɭɯɢɯ� ɩɟɪɟɫɟɱɟɧɢɣ. ɇɚ� ɰɢɮɪɨɜɨɦ� ɩɥɚɧɟ� ɬɚɤɠɟ� ɭɤɚɡɵɜɚɸɬɫɹ� ɬɚɤɢɟ� ɨɛɴɟɤɬɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɫɬɚɧɰɢɢ, ɤɚɤ� ɫɢɝɧɚɥɵ, ɩɪɟɞɟɥɶɧɵɟ�ɢ�ɩɢɤɟɬɧɵɟ�ɫɬɨɥ-
ɛɢɤɢ, ɭɩɨɪɵ, ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ, ɨɝɪɚɠɞɟɧɢɹ [1]. 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɩɥɚɧ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ�ɢ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟ-
ɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɫɬɪɨɝɨ�ɦɚɫɲɬɚɛɧɵɦ. Ƚɪɚɮɢɱɟ-
ɫɤɨɟ� ɨɛɨɡɧɚɱɟɧɢɟ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ, ɫɢɝɧɚɥɨɜ, ɩɢɤɟɬɧɵɯ� ɫɬɨɥɛɢɤɨɜ, 
ɨɝɪɚɠɞɟɧɢɣ�ɢɦɟɸɬ�ɬɨɥɶɤɨ�ɬɨɱɤɢ�ɩɪɢɜɹɡɤɢ, ɫɨɜɩɚɞɚɸɳɢɟ�ɫ�ɪɟɚɥɶɧɵɦɢ�ɩɪɨ-
ɬɨɬɢɩɚɦɢ. ɍɫɥɨɜɧɵɟ� ɜɢɡɭɚɥɶɧɵɟ� ɨɛɪɚɡɵ� ɧɚ� ɩɥɚɧɟ� ɡɚɧɢɦɚɸɬ� ɜ� ɩɹɬɶ�ɲɟɫɬɶ 
ɪɚɡ�ɛɨɥɶɲɭɸ�ɩɥɨɳɚɞɶ, ɱɟɦ�ɜ�ɪɟɚɥɶɧɨɫɬɢ�ɧɚ�ɫɬɚɧɰɢɨɧɧɨɣ�ɩɥɨɳɚɞɤɟ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɢɫɯɨɞɧɵɣ�ɦɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɫɭɳɟɫɬɜɭɸɳɟɝɨ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɛɚɡɨɜɭɸ�ɫɬɪɭɤɬɭɪɭ�ɷɥɟɦɟɧɬɨɜ 
ɫɬɚɧɰɢɢ, ɢɦɟɸɳɢɯ�ɨɛɴɟɤɬɧɭɸ� ɨɫɧɨɜɭ, ɤɨɬɨɪɵɟ�ɜ�ɢɫɯɨɞɧɨɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɢ 
ɛɚɡɵ�ɞɚɧɧɵɯ�ɧɟɞɟɥɢɦɵ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɨɟ� ɨɬɥɢɱɢɟ� ɰɢɮɪɨɜɨɝɨ� ɩɥɚɧɚ� ɨɬ� ɛɭɦɚɠɧɨɝɨ� ɚɧɚɥɨɝɚ� ɡɚ-
ɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ,  ɱɬɨ�ɤɨɦɩɶɸɬɟɪɧɚɹ�ɮɨɪɦɚ�ɹɜɥɹɟɬɫɹ�ɞɢɧɚɦɢɱɟɫɤɢɦ�ɢɡɨɛɪɚ-
ɠɟɧɢɟɦ, ɧɚɫɬɪɚɢɜɚɟɦɵɦ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�ɤɨɧɤɪɟɬɧɵɯ� ɬɪɟɛɨɜɚɧɢɣ�ɩɨɥɶɡɨ-
ɜɚɬɟɥɹ. ɗɬɢ� ɞɜɟ� ɮɨɪɦɵ� ɨɛɴɟɞɢɧɹɟɬ� ɬɨɩɨɥɨɝɢɱɟɫɤɚɹ� ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ. 
ɑɟɪɬɺɠ�ɧɚ� ɛɭɦɚɝɟ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ� ɪɢɫɭɧɨɤ, ɫɩɥɨɲɧɨɣ� ɢ�ɧɟɞɟɥɢ-
ɦɵɣ. ɐɢɮɪɨɜɨɣ� ɩɥɚɧ� ɮɨɪɦɢɪɭɟɬɫɹ� ɢɡ� ɧɚɛɨɪɚ� ɫɬɪɭɤɬɭɪɧɨ� ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ�ɩɪɢɦɢɬɢɜɨɜ, ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɯ�ɤɨɧɤɪɟɬɧɵɟ�ɮɢɡɢɱɟɫɤɢɟ�ɨɛɴ-
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ɟɤɬɵ: ɫɬɚɧɰɢɨɧɧɵɟ�ɩɭɬɢ, ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ�ɢ�ɞɪ. Ʉɚɠɞɵɣ�ɝɪɚɮɢɱɟɫɤɢɣ 
ɨɛɴɟɤɬ�ɧɚ�ɩɥɚɧɟ�ɩɪɢɜɨɞɢɬɫɹ� ɜɨ�ɜɡɚɢɦɧɨ�ɨɞɧɨɡɧɚɱɧɨɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɫ�ɩɚɪɚ-
ɦɟɬɪɢɱɟɫɤɢɦɢ�ɤɨɧɫɬɪɭɤɬɢɜɚɦɢ, ɯɪɚɧɹɳɢɦɢɫɹ�ɜ�ɛɚɡɟ�ɞɚɧɧɵɯ. 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɰɟɥɨɫɬɧɨɫɬɢ�ɩɭɬɟɜɨɣ�ɫɯɟɦɵ�ɩɪɢ�ɯɪɚɧɟɧɢɢ�ɰɢɮɪɨɜɨɝɨ�ɩɥɚɧɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɩɨ�ɬɨɱɤɚɦ�ɫɜɹɡɢ, ɤɨɬɨɪɵɟ�ɹɜɥɹɸɬɫɹ�ɨɛɳɢɦɢ�ɞɥɹ�ɞɜɭɯ�ɫɦɟɠ-
ɧɵɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ (ɪɢɫɭɧɨɤ 1). 

 
Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ�ɪɚɡɦɟɬɤɢ�ɝɨɪɥɨɜɢɧɵ�ɫɬɚɧɰɢɢ 

ɩɨ�ɫɜɹɡɹɦ�ɥɢɧɟɣɧɵɯ�ɨɛɴɟɤɬɨɜ 

Ɍɨɱɤɢ�ɫɜɹɡɢ, ɧɚɡɵɜɚɟɦɵɟ�ɤɨɧɬɚɤɬɧɵɦɢ, ɢɦɟɸɬ�ɨɞɢɧɚɤɨɜɨɟ�ɡɧɚɱɟɧɢɟ�ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɞɥɹ� ɫɦɟɠɧɵɯ� ɝɪɚɮɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ. Ⱦɥɹ� ɩɨ-
ɫɬɪɨɟɧɢɹ� ɰɢɮɪɨɜɨɝɨ�ɦɚɫɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɜ� ɛɚɡɟ 
ɞɚɧɧɵɯ�ɧɟɨɛɯɨɞɢɦɨ�ɯɪɚɧɢɬɶ�ɩɚɪɚɦɟɬɪɵ�ɮɢɡɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ�ɨɩ-
ɪɟɞɟɥɟɧɧɵɦ�ɨɛɪɚɡɨɦ (ɜ�ɦɚɫɲɬɚɛɧɨɦ�ɢɥɢ�ɧɟɦɚɫɲɬɚɛɧɨɦ�ɜɢɞɟ) ɨɬɨɛɪɚɠɚɸɬ-
ɫɹ� ɧɚ� ɩɥɚɧɟ. Ɉɛɴɟɤɬɵ, ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɤɨɬɨɪɵɯ� ɫɨɯɪɚɧɹɟɬɫɹ� ɜ� ɛɚɡɟ� ɞɚɧɧɵɯ, 
ɝɪɭɩɩɢɪɭɸɬɫɹ�ɜ�ɫɬɚɧɰɢɨɧɧɵɟ�ɩɭɬɢ, ɩɚɪɤɢ�ɢ�ɰɟɥɵɟ�ɫɬɚɧɰɢɢ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɛɚɡɚ�ɞɚɧɧɵɯ�ɫɨɫɬɨɢɬ�ɢɡ 28 ɬɚɛɥɢɰ. ɋɬɪɭɤɬɭɪɚ�ɛɚɡɵ�ɞɚɧɧɵɯ�ɢ 
ɟɟ�ɤɪɚɬɤɨɟ�ɨɩɢɫɚɧɢɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 

ɋɯɟɦɚ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɛɚɡɵ�ɞɚɧɧɵɯ�ɨɬɨɛɪɚɠɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 2.  
Ɋɚɫɫɦɨɬɪɢɦ� ɞɥɹ� ɩɪɢɦɟɪɚ� ɬɚɛɥɢɰɭ� ɯɪɚɧɟɧɢɹ� ɞɚɧɧɵɯ� ɨɛ� ɨɛɵɤɧɨɜɟɧɧɵɯ 

ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɚɯ «Turnouts». Ɍɚɛɥɢɰɚ�ɫɨɞɟɪɠɢɬ�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɫɴɺɦɤɟ 
ɨɛɵɤɧɨɜɟɧɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, ɥɟɠɚɳɢɯ�ɜ�ɩɚɪɤɚɯ�ɫɬɚɧɰɢɢ, ɢ�ɫɜɹɡɚɧɚ 
ɨɬɧɨɲɟɧɢɟɦ «ɨɞɢɧ�ɤɨ�ɦɧɨɝɢɦ» ɫ�ɬɚɛɥɢɰɟɣ�ɩɚɪɤɨɜ «Yards». ɋɜɹɡɶ «ɦɧɨɝɢɟ-
ɤɨ�ɦɧɨɝɢɦ» ɦɟɠɞɭ� ɬɚɛɥɢɰɟɣ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ «Turnouts» ɢ� ɬɚɛɥɢɰɟɣ 
ɬɨɱɟɤ� ɫɴɺɦɤɢ «SurveyPoints» ɪɟɚɥɢɡɭɟɬɫɹ� ɩɨɫɪɟɞɫɬɜɨɦ� ɜɜɟɞɟɧɢɹ� ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ�ɬɚɛɥɢɰɵ «TurnoutPoints» ɱɬɨ�ɪɚɡɞɟɥɹɟɬ�ɥɸɛɵɟ�ɬɪɚɧɡɢɬɢɜɧɵɟ�ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ. 

Ⱦɚɧɧɚɹ�ɫɜɹɡɶ «ɦɧɨɝɢɟ�ɤɨ�ɦɧɨɝɢɦ» ɢɫɯɨɞɢɬ�ɢɡ�ɬɨɝɨ, ɱɬɨ�ɤɚɠɞɵɣ�ɨɛɵɤɧɨ-
ɜɟɧɧɵɣ� ɫɬɪɟɥɨɱɧɵɣ� ɩɟɪɟɜɨɞ� ɫɨɞɟɪɠɢɬ� ɬɪɢ� ɬɨɱɤɢ� ɫɴɺɦɤɢ, ɚ� ɬɨɱɤɚ� ɫɴɺɦɤɢ 
ɦɨɠɟɬ� ɩɪɢɧɚɞɥɟɠɚɬɶ� ɞɜɭɦ� ɫɦɟɠɧɵɦ� ɷɥɟɦɟɧɬɚɦ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ, ɜ� ɬɨɦ 
ɱɢɫɥɟ� ɫɬɪɟɥɨɱɧɵɦ� ɩɟɪɟɜɨɞɚɦ. Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɬɚɛɥɢɰɚ 
«TurnoutPoints» ɪɚɡɛɢɜɚɟɬ�ɞɚɧɧɵɟ�ɧɚ�ɛɨɥɟɟ�ɥɟɝɤɭɸ�ɜ�ɭɩɪɚɜɥɟɧɢɢ�ɢɧɮɨɪɦɚ-
ɰɢɸ, ɱɟɦ�ɩɨɜɵɲɚɸɬɫɹ�ɨɛɳɚɹ�ɥɨɝɢɱɧɨɫɬɶ�ɫɢɫɬɟɦɵ�ɢ�ɩɪɨɫɬɨɬɚ�ɪɚɛɨɬɵ�ɫ�ɧɟɣ.  
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Ɍɚɛɥɢɰɚ 1 – ɋɨɫɬɚɜ�ɬɚɛɥɢɰ�ɛɚɡɵ�ɞɚɧɧɵɯ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɳɢɟ�ɫɜɟɞɟɧɢɹ�ɨ�ɫɨɞɟɪɠɢɦɨɦ 

Station ɋɬɚɧɰɢɢ, ɞɥɹ�ɤɨɬɨɪɵɯ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɴɟɦɤɚ 
Yards ɉɚɪɤɢ, ɜɯɨɞɹɳɢɟ�ɜ�ɫɬɚɧɰɢɸ 
Tracks ɉɭɬɢ�ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɩɚɪɤɚɯ 
Turnouts Ɉɛɵɤɧɨɜɟɧɧɵɟ�ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ 
TurnoutPoints Ɍɨɱɤɢ�ɫɴɺɦɤɢ�ɨɛɵɤɧɨɜɟɧɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ 
InsulatedJoints ɂɡɨɫɬɵɤɢ 
JointPoints Ɍɨɱɤɢ�ɫɴɺɦɤɢ�ɢɡɨɫɬɵɤɨɜ 
FixedCrossings Ƚɥɭɯɢɟ�ɩɟɪɟɫɟɱɟɧɢɹ 
FCrossingPoints Ɍɨɱɤɢ�ɫɴɺɦɤɢ�ɝɥɭɯɢɯ�ɩɟɪɟɫɟɱɟɧɢɣ 
Signals ɋɜɟɞɟɧɢɹ�ɨ�ɫɢɝɧɚɥɚɯ 
RSections ɋɟɤɰɢɹ�ɩɭɬɢ 
RSectionsPoints Ɍɨɱɤɢ�ɫɴɺɦɤɢ�ɫɟɤɰɢɣ�ɩɭɬɟɣ 
TreeWayTurnouts Ⱦɜɨɣɧɵɟ�ɩɟɪɟɤɪɺɫɬɧɵɟ�ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ 
TWTurnoutsPoints Ɍɨɱɤɢ� ɫɴɺɦɤɢ� ɞɜɨɣɧɵɯ� ɩɟɪɟɤɪɺɫɬɧɵɯ� ɫɬɪɟɥɨɱɧɵɯ 

ɩɟɪɟɜɨɞɨɜ 
EndStops ɍɩɨɪɵ�ɬɭɩɢɤɨɜ 
EndStopPoints Ɍɨɱɤɢ�ɫɴɺɦɤɢ�ɭɩɨɪɨɜ 
SurveyPoints Ⱦɚɧɧɵɟ�ɨ�ɬɨɱɤɚɯ�ɫɴɺɦɤɢ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ 
Buildings Ɂɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ, ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɫɬɚɧɰɢɢ 
BuildingsSurveyPoints Ɍɨɱɤɢ�ɫɴɺɦɤɢ�ɡɞɚɧɢɣ�ɢ�ɫɨɨɪɭɠɟɧɢɣ 
TypeStation ɋɩɪɚɜɨɱɧɢɤ�ɬɢɩɨɜ�ɫɬɚɧɰɢɣ 
TypeJoint ɋɩɪɚɜɨɱɧɢɤ�ɬɢɩɨɜ�ɢɡɨɫɬɵɤɨɜ 
TypeBase ɋɩɪɚɜɨɱɧɢɤ�ɜɢɞɨɜ�ɨɫɧɨɜɚɧɢɣ�ɩɪɟɞɟɥɶɧɵɯ�ɫɬɨɥɛɢɤɨɜ 
Control ɋɩɪɚɜɨɱɧɢɤ�ɬɢɩɨɜ�ɭɩɪɚɜɥɟɧɢɹ� ɫɬɪɟɥɨɱɧɵɦɢ�ɩɟɪɟɜɨ-

ɞɚɦɢ 
Sidedness ɋɬɨɪɨɧɧɨɫɬɶ�ɨɛɵɤɧɨɜɟɧɧɨɝɨ�ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ 
FrogNumbers ɋɩɪɚɜɨɱɧɢɤ�ɦɚɪɨɤ�ɤɪɟɫɬɨɜɢɧ 
TypesRails ɋɩɪɚɜɨɱɧɢɤ�ɬɢɩɨɜ�ɪɟɥɶɫɨɜ 
TypeSignal ɋɩɪɚɜɨɱɧɢɤ�ɜɢɞɨɜ�ɫɢɝɧɚɥɨɜ 
TypePrism ɋɩɪɚɜɨɱɧɢɤ�ɜɢɞɨɜ�ɩɪɢɡɦ�ɭɩɨɪɨɜ 

ȼɵɩɨɥɧɟɧɢɟ�ɬɚɤɨɣ�ɧɨɪɦɚɥɢɡɚɰɢɢ�ɩɪɢɜɨɞɢɬ�ɛɚɡɭ� ɞɚɧɧɵɯ�ɤ�ɬɪɟɬɶɟɣ�ɧɨɪ-
ɦɚɥɶɧɨɣ�ɮɨɪɦɟ, ɫɜɨɞɹ�ɤ�ɦɢɧɢɦɭɦɭ�ɢɡɛɵɬɨɱɧɨɫɬɶ�ɞɚɧɧɵɯ�ɢ�ɝɚɪɚɧɬɢɪɭɹ�ɩɪɢ 
ɷɬɨɦ�ɩɨɥɧɨɰɟɧɧɨ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɭɸ�ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ�ɫɪɟɞɭ [2]. 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ�ɩɪɢɥɨɠɟɧɢɟ�ɩɪɟɞɧɚɡɧɚɱɟɧɨ�ɞɥɹ�ɭɱɺɬɚ�ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ 
ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɝɟɨɞɟɡɢɱɟɫɤɨɣ�ɫɴɺɦɤɢ� ɨɛɴɟɤɬɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ. 
ɗɬɨɬ�ɩɪɨɝɪɚɦɦɧɵɣ�ɩɪɨɞɭɤɬ�ɩɨɡɜɨɥɹɟɬ�ɜɜɨɞɢɬɶ�ɜ� ɛɚɡɭ� ɞɚɧɧɵɯ�ɬɨɱɤɢ� ɫɴɺɦɤɢ 
ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫɬɚɧɰɢɢ, ɭɬɨɱɧɹɬɶ�ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɢ�ɭɞɚɥɹɬɶ 
ɧɟɚɤɬɭɚɥɶɧɵɟ. Ʉɪɨɦɟ�ɷɬɨɝɨ, ɜ�ɛɚɡɟ�ɬɚɤɠɟ�ɯɪɚɧɹɬɫɹ�ɞɚɧɧɵɟ�ɨɛɨ�ɜɫɟɯ�ɨɛɴɟɤɬɚɯ 
ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ, ɧɚɯɨɞɹɳɢɯɫɹ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɬɚɧɰɢɢ. 
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Ɉɛɳɢɣ�ɢɧɬɟɪɮɟɣɫ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɨɬɨɛɪɚɠɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 3. 

 
Ɋɢɫɭɧɨɤ 3 – Ƚɥɚɜɧɨɟ�ɨɤɧɨ�ɩɪɢɥɨɠɟɧɢɹ 

ɉɪɢɥɨɠɟɧɢɟ�ɫɨɞɟɪɠɢɬ�ɦɟɧɸ, ɩɚɧɟɥɶ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɞɥɹ�ɜɵɛɨɪɚ�ɬɟɤɭɳɟɣ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɟɺ�ɩɚɪɤɚ�ɢ�ɩɭɬɢ. ȼ�ɥɟɜɨɣ�ɱɚɫɬɢ�ɨɤɧɚ�ɧɚɯɨɞɢɬɫɹ 
ɩɚɧɟɥɶ� ɤɧɨɩɨɤ «ɗɥɟɦɟɧɬɵ� ɫɴɺɦɤɢ» ɞɥɹ� ɞɨɫɬɭɩɚ� ɤ� ɷɥɟɦɟɧɬɚɦ� ɭɩɪɚɜɥɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɟɦɵɦ�ɞɥɹ�ɪɚɛɨɬɵ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɫɴɺɦɤɢ�ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 4). 

ɉɟɪɟɞ� ɧɚɱɚɥɨɦ� ɫɴɺɦɤɢ� ɷɥɟɦɟɧɬɨɜ� ɫɬɚɧɰɢɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɩɪɟɞɫɬɨɹɳɢɯ� ɪɚɛɨɬ� ɫ� ɪɚɡɦɟɬɤɨɣ� ɧɚ� ɚɛɪɢɫɟ� ɩɪɟɞɫɬɨɹɳɢɯ� ɨɛɴɟɤɬɨɜ� ɫɴɺɦɤɢ.   
ȼ�ɩɪɨɰɟɫɫɟ� ɫɴɟɦɤɢ�ɩɨɫɪɟɞɫɬɜɨɦ�ɜɵɛɨɪɚ�ɩɭɧɤɬɨɜ� ɝɥɚɜɧɨɝɨ�ɦɟɧɸ «ɗɥɟɦɟɧ-
ɬɵ» (ɪɢɫɭɧɨɤ 4) ɦɨɠɧɨ�ɩɪɨɫɦɨɬɪɟɬɶ, ɤɚɤɢɟ�ɷɥɟɦɟɧɬɵ�ɭɠɟ�ɫɧɹɬɵ. 

 
Ɋɢɫɭɧɨɤ 4 – ɉɭɧɤɬɵ�ɦɟɧɸ «ɗɥɟɦɟɧɬɵ» 

ɇɚɩɪɢɦɟɪ, ɩɪɢ� ɚɤɬɢɜɢɡɚɰɢɢ� ɩɭɧɤɬɚ «ɋɬɪɟɥɨɱɧɵɟ� ɩɟɪɟɜɨɞɵ» ɨɬɤɪɨɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ�ɨɤɧɨ (ɪɢɫɭɧɨɤ 5), ɜ�ɤɨɬɨɪɨɦ�ɜɵɞɚɺɬɫɹ�ɫɩɢɫɨɤ�ɩɪɨɲɟɞɲɢɯ 
ɫɴɟɦɤɭ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ� ɩɚɪɤɭ� ɞɚɧɧɨɝɨ� ɫɩɢɫɤɚ. ȼ 
ɷɬɨɦ� ɫɩɢɫɤɟ�ɦɨɠɧɨ� ɭɤɚɡɚɬɶ� ɫɭɳɟɫɬɜɭɸɳɢɣ�ɜ� ɛɚɡɟ� ɞɚɧɧɵɯ�ɞɪɭɝɨɣ�ɩɚɪɤ� ɬɟ-
ɤɭɳɟɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ, ɢ�ɞɥɹ�ɧɟɝɨ�ɛɭɞɟɬ� ɫɮɨɪɦɢɪɨɜɚɧ�ɢ� ɜɵɞɚɧ 
ɫɩɢɫɨɤ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɜ�ɛɚɡɟ�ɫɴɟɦɤɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ.  
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Ɋɢɫɭɧɨɤ 5 – Ɉɤɧɨ�ɫɨ�ɫɩɢɫɤɨɦ�ɷɥɟɦɟɧɬɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ�ɤ�ɫɬɚɧɰɢɨɧɧɨɦɭ�ɩɚɪɤɭ 
Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɪɢɫɭɧɤɚ 5, ɜ� ɬɚɛɥɢɰɟ� ɜɵɞɚɸɬɫɹ� ɭɧɢɤɚɥɶɧɵɣ� ɜ� ɩɪɟɞɟɥɚɯ 

ɫɬɚɧɰɢɨɧɧɨɝɨ�ɩɚɪɤɚ�ɧɨɦɟɪ�ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ�ɢ�ɩɨɥɭɱɟɧɧɵɟ�ɤɨɨɪɞɢɧɚɬɵ 
ɟɝɨ�ɬɨɱɟɤ, ɢɫɩɨɥɶɡɭɟɦɵɟ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɩɪɢ�ɩɨɫɬɪɨɟɧɢɢ�ɩɥɚɧɚ�ɫɬɚɧɰɢɢ. ɉɨ 
ɤɚɠɞɨɦɭ�ɫɬɨɥɛɰɭ�ɬɚɛɥɢɰɵ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫɨɪɬɢɪɨɜɤɚ�ɧɨɦɟɪɨɜ�ɫɬɪɟɥɨɱɧɵɯ 
ɩɟɪɟɜɨɞɨɜ� ɜ� ɜɨɡɪɚɫɬɚɸɳɟɦ� ɢɥɢ� ɭɛɵɜɚɸɳɟɦ� ɩɨɪɹɞɤɟ, ɩɪɨɢɡɜɨɞɢɦɚɹ�ɳɟɥɱ-
ɤɨɦ�ɦɵɲɶɸ�ɩɨ�ɡɚɝɨɥɨɜɤɭ�ɫɬɨɥɛɰɚ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɢɥɨɠɟɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɜɟɫɬɢ� ɛɚɡɭ� ɞɚɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ�ɫɴɺɦɤɢ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧ-
ɰɢɣ, ɡɞɚɧɢɣ� ɢ� ɫɨɨɪɭɠɟɧɢɣ, ɨɛɪɚɡɭɹ� ɟɞɢɧɭɸ�ɰɟɥɨɫɬɧɭɸ� ɨɛɴɟɤɬɧɭɸ�ɦɨɞɟɥɶ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ� ɫɜɟɞɟɧɢɣ, 
ɯɪɚɧɹɳɢɯɫɹ� ɜ� ɫɨɡɞɚɧɧɨɣ� ɛɚɡɟ� ɞɚɧɧɵɯ, ɦɨɠɧɨ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɝɪɚɮɢɱɟɫɤɢɣ 
ɦɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɫɬɚɧɰɢɢ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɍɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ (ɩɪɚɤɬɢɤɚ�ɩɪɢɦɟɧɟɧɢɹ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ) : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɇ. ȼ. ɉɪɚɜɞɢɧ 
>ɢ� ɞɪ.]. – Ɇ. : ɎȽȻɈɍ «ɍɱɟɛɧɨ�ɦɟɬɨɞɢɱɟɫɤɢɣ� ɰɟɧɬɪ�ɩɨ� ɨɛɪɚɡɨɜɚɧɢɸ�ɧɚ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ», 2014. – 400 ɫ. 

2 Ȼɨɧɞɚɪɶ, Ⱥ. Ƚ. Microsoft SQL Server 2012 / Ⱥ. Ƚ. Ȼɨɧɞɚɪɶ. – ɋɉɛ. : Ȼɏȼ�ɉɟɬɟɪ-
ɛɭɪɝ, 2013. – 608 ɫ. 
 
S. S. KOZHEDUB 

FORMATION OF A PARAMETRICAL BASIS 
GENERATION THE DIGITAL SCALE PLAN 
RAILWAY STATION 

The problem of realization researches at railway stations with the help of the specia-
lized program appendices allowing with insignificant expenses time to form the digital 
scale plan with further wide use of a received database on objects of shooting for the deci-
sion various target tasks of design and operative character. 

ɉɨɥɭɱɟɧɨ 30.10.2022 



155 
 

ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 4. Ƚɨɦɟɥɶ, 2022 

 
ɍȾɄ 656.21:004.94 

ɂ. ȼ. ɄɈɊɈɌɄȿȼɂɑ 
ȺɈ «Ɉɛɴɟɞɢɧɟɧɧɚɹ�ɯɢɦɢɱɟɫɤɚɹ�ɤɨɦɩɚɧɢɹ „ɍɪɚɥɯɢɦ”», ɝ. Ɇɨɫɤɜɚ 
steinbergivan@gmail.com 
 
ɂɇɇɈȼȺɐɂɈɇɇȺə  ɋɂɋɌȿɆȺ�ɈɇɅȺɃɇ�ɄɈɇɌɊɈɅə  
ȾɂɋɅɈɄȺɐɂɂ�ɆȺɇȿȼɊɈȼɕɏ�ɅɈɄɈɆɈɌɂȼɈȼ 
ɇȺ�ɈɋɇɈȼȿ�ɂɋɉɈɅɖɁɈȼȺɇɂə�ɐɂɎɊɈȼɈȽɈ�ȾȼɈɃɇɂɄȺ  
ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ�ɋɌȺɇɐɂɂ 
 

ɉɪɟɞɥɚɝɚɟɬɫɹ�ɧɨɜɵɣ�ɫɩɨɫɨɛ�ɨɪɝɚɧɢɡɚɰɢɢ�ɤɨɧɬɪɨɥɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚ-
ɛɨɬɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɭɡɥɚ, ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɚɤɬɭɚɥɶɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɩɨ�ɞɢɫɥɨɤɚɰɢɢ 
ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɜɫɟɯ�ɩɭɬɹɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɡɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ�ɪɚɰɢɨ-
ɧɚɥɶɧɨɟ� ɩɥɚɧɢɪɨɜɚɧɢɟ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ� ɢ� ɢɫɤɥɸɱɚɸɳɟɟ� ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ 
ɩɪɨɫɬɨɢ�ɜɚɝɨɧɨɜ�ɢ�ɥɨɤɨɦɨɬɢɜɨɜ�ɩɨ�ɦɚɪɲɪɭɬɚɦ�ɩɟɪɟɫɟɱɟɧɢɹ�ɧɚ� ɫɬɚɧɰɢɹɯ. ɐɢɮɪɨɜɚɹ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ, ɡɚɥɨɠɟɧɧɚɹ�ɜ�ɨɫɧɨɜɭ�ɫɢɫɬɟɦɵ�ɤɨɧɬɪɨɥɹ, ɩɨɡɜɨɥɢɬ�ɨɫɭɳɟɫɬɜɢɬɶ�ɤɨ-
ɨɪɞɢɧɚɬɧɭɸ� ɩɪɢɜɹɡɤɭ� ɨɛɴɟɤɬɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ� ɞɥɹ� ɞɢɫɩɟɬɱɟɪɚ� ɨɛ-
ɳɭɸ�ɤɚɪɬɢɧɭ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɨɞɢɧɨɱɧɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɜ�ɭɡɥɟ. 
 

Ɍɪɚɞɢɰɢɨɧɧɵɦ�ɫɩɨɫɨɛɨɦ�ɭɜɟɥɢɱɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ 
ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɰɟɧ-
ɬɪɚɥɢɡɚɰɢɢ�ɫɬɪɟɥɨɤ�ɢ�ɫɢɝɧɚɥɨɜ (ɗɐ). ɋɩɟɰɢɮɢɤɚ�ɤɨɧɬɪɨɥɹ�ɦɚɪɲɪɭɬɨɜ�ɩɪɨ-
ɯɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɬɪɚɞɢɰɢɨɧɧɵɦɢ�ɗɐ�ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ�ɪɹɞɨɦ�ɨɝɪɚ-
ɧɢɱɟɧɢɣ� ɗɐ, ɢ� ɟɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɨɩɪɚɜɞɚɧɨ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɜ 
ɝɨɪɥɨɜɢɧɚɯ� ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ� ɩɚɪɤɨɜ� ɢ� ɧɚ� ɝɥɚɜɧɵɯ� ɩɭɬɹɯ. Ʉɪɨɦɟ� ɬɨɝɨ, 
ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɩɨɟɡɞɧɚɹ  ɪɚɛɨɬɚ, ɫɜɨɣɫɬɜɟɧɧɚɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɫɬɚɧɰɢɹɦ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɩɟɪɟɜɨɡɱɢɤɚ,  ɢ�ɝɪɭɡɨɜɚɹ�ɪɚɛɨɬɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɫɬɚɧɰɢɣ� ɢɦɟɸɬ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɪɚɡɥɢɱɢɹ� ɩɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɢɦɨɣ 
ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ, ɧɟɫɨɪɚɡɦɟɪɢɦɨɣ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɜɟɞɟ-
ɧɢɹ� ɨɬɞɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ, ɩɪɢɜɥɟɤɚɟɦɵɯ� ɫɬɨɪɨɧɧɢɯ�ɪɟɫɭɪɫɨɜ�ɢɧɵɯ�ɩɨɞɪɹɞ-
ɱɢɤɨɜ�ɢ�ɞɪ. 

Ⱥɧɚɥɢɡ� ɬɟɯɧɢɱɟɫɤɨɣ� ɨɫɧɚɳɟɧɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɣ�ɍɪɚɥɯɢɦ [1] ɩɨɤɚɡɵɜɚ-
ɟɬ, ɱɬɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɭɩɪɚɜɥɟɧɢɟ�ɦɚɪɲɪɭɬɚɦɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɤɨɦɩɚɧɢɢ�ɰɟɧ-
ɬɪɚɥɢɡɨɜɚɧɨ� ɧɚ 30  %.  ɇɟɤɨɬɨɪɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɜɨɨɛɳɟ� ɧɟ� ɢɫɩɨɥɶɡɭɸɬ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ� ɫɬɪɟɥɨɤ� ɢ� ɫɢɝɧɚɥɨɜ, ɧɨ� ɜɦɟɫɬɟ� ɫ� ɬɟɦ� ɜɵɩɨɥ-
ɧɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɨɛɴɟɦɵ� ɪɚɛɨɬɵ. Ɍɚɤɚɹ� ɫɢɬɭɚɰɢɹ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɟ-
ɞɨɫɬɚɬɨɱɧɨɣ� ɦɟɬɨɞɢɱɟɫɤɨɣ� ɩɪɨɪɚɛɨɬɤɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ�ɗɐ. 
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Ɍɚɤ, ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɩɪɨɦɵɲɥɟɧɧɨɦ� ɭɡɥɟ�ɉɟɪɦɶ (ɪɢɫɭɧɨɤ 1) ɫɤɨɧ-
ɰɟɧɬɪɢɪɨɜɚɧɚ�ɝɪɭɡɨɜɚɹ�ɢ�ɦɚɧɟɜɪɨɜɚɹ�ɪɚɛɨɬɚ�ɧɟɫɤɨɥɶɤɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ (ɍɪɚɥ-
ɯɢɦ, ɋɂȻɍɊɏɂɆɉɊɈɆ, ɅɍɄɈɃɅ), ɝɞɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɧɟɫɨɜɩɚɞɟɧɢɟ�ɛɢɡɧɟɫ-
ɢɧɬɟɪɟɫɨɜ�ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ�í�ɜɥɚɞɟɥɶɰɟɜ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ 
ɢ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɤɨɦɩɚɧɢɣ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ�ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ. 

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɭɡɥɚ�ɉɟɪɦɶ: 

1 – ɡɨɧɚ�ɩɪɨɫɬɨɹ�ɫɨɫɬɚɜɨɜ�ɜ�ɨɠɢɞɚɧɢɢ�ɜɵɯɨɞɚ�ɧɚ�ɩɭɬɢ�ɈȺɈ «ɊɀȾ»; 
 

                 í�ɩɭɬɢ «ɍɊȺɅɏɂɆ»;               í�ɩɭɬɢ «ɋɂȻɍɊɏɂɆɉɊɈɆ» 

Ʉɥɸɱɟɜɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɩɟɪɦɫɤɨɝɨ� ɩɪɨɦɵɲ-
ɥɟɧɧɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɡɥɚ�ɹɜɥɹɟɬɫɹ�ɨɬɫɭɬɫɬɜɢɟ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ 
ɗɐ.  Ɉɞɧɚɤɨ�ɩɪɢ�ɷɬɨɦ�ɜ�ɭɡɥɟ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɧɨɝɨ�ɨɛɴɟɦɚ�ɪɚɛɨɬɵ�ɬɪɟ-
ɛɭɟɬɫɹ�ɨɞɧɨɜɪɟɦɟɧɧɨɟ�ɩɟɪɟɞɜɢɠɟɧɢɟ�ɧɟ�ɦɟɧɟɟ�ɫɟɦɢ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢ-
ɜɨɜ  ɫ� ɰɟɥɶɸ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɤɨɬɨɪɵɯ� ɧɟɨɛɯɨɞɢɦ� ɞɟɣɫɬ-
ɜɟɧɧɵɣ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɬɟɤɭɳɢɦ� ɩɨɥɨɠɟɧɢɟɦ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ. Ⱦɥɹ� ɷɬɨɝɨ 
ɩɪɟɞɥɚɝɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɫɨɜɦɟɫɬɧɨ�ɫ�ɞɚɧɧɵɦɢ�ɫɢɫɬɟɦɵ�ɨɧɥɚɣɧ�ɤɨɧɬɪɨɥɹ�ɞɢɫɥɨɤɚɰɢɢ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ�ɪɟɲɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɚɠɧɵɟ�ɡɚɞɚɱɢ: 

í�ɨɩɟɪɚɬɢɜɧɵɣ� ɤɨɧɬɪɨɥɶ� ɜɵɯɨɞɨɜ� ɥɨɤɨɦɨɬɢɜɨɜ� ɪɚɡɥɢɱɧɵɯ�ɩɟɪɟɜɨɡɱɢɤɨɜ 
ɧɚ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�ɪɚɡɥɢɱɧɵɯ�ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ; 

í�ɧɚɤɨɩɥɟɧɢɟ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ� ɡɚ�ɧɟɨɛɯɨɞɢɦɵɣ�ɩɟɪɢɨɞ (ɫɦɟ-
ɧɚ, ɞɟɧɶ, ɦɟɫɹɰ) ɨ�ɩɟɪɟɦɟɳɟɧɢɹɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɪɚɡɥɢɱɧɵɯ�ɜɥɚɞɟɥɶɰɟɜ�ɩɨ�ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɟ; 

í� ɫɛɨɪ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ�ɩɨ�ɩɪɨɫɬɨɸ�ɜ� ɨɠɢɞɚɧɢɢ� ɜɵɯɨɞɚ� ɥɨ-
ɤɨɦɨɬɢɜɨɜ�ɧɚ�ɩɭɬɢ�ɩɟɪɟɜɨɡɱɢɤɚ�ɈȺɈ «ɊɀȾ». 
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ɍɱɢɬɵɜɚɹ� ɬɨɬ� ɮɚɤɬ, ɱɬɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɥɚɧɢɪɨɜɚɧɢɟ� ɦɚɧɟɜɪɨɜɨɣ  
ɪɚɛɨɬɵ� ɤɚɠɞɵɦ� ɫɭɛɴɟɤɬɨɦ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ� ɭɡɥɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɛɟɡ�ɭɱɟɬɚ�ɢɧɬɟɪɟɫɨɜ�ɞɪɭɝɢɯ�ɭɱɚɫɬɧɢɤɨɜ, ɩɪɟɞɥɚɝɚɟɦɚɹ�ɫɢɫɬɟɦɚ�ɩɨɡɜɨɥɢɬ�ɪɭ-
ɤɨɜɨɞɫɬɜɭ� ɜɫɟɯ� ɤɨɦɩɚɧɢɣ�ɭɱɚɫɬɧɢɤɨɜ� ɪɟɚɥɢɡɨɜɚɬɶ� ɦɟɪɵ� ɩɨ� ɩɨɜɵɲɟɧɢɸ                
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ. ɍɫɬɚɧɨɜɤɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɚɜɬɨɦɚɬɢ-
ɡɢɪɨɜɚɧɧɨɝɨ�ɪɚɛɨɱɟɝɨ�ɦɟɫɬɚ (ȺɊɆ) ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ�ɚɩɩɚɪɚɬɭ�ɢ� ɨɬɜɟɬɫɬɜɟɧ-
ɧɵɦ� ɪɭɤɨɜɨɞɢɬɟɥɹɦ� ɤɚɠɞɨɣ� ɤɨɦɩɚɧɢɢ�ɭɱɚɫɬɧɢɤɚ� ɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɭɡɥɟ 
ɩɨɡɜɨɥɢɬ: 

í� ɫɧɢɡɢɬɶ� ɧɟɪɚɰɢɨɧɚɥɶɧɵɟ� ɩɪɨɫɬɨɢ� ɥɨɤɨɦɨɬɢɜɨɜ� ɢ� ɜɚɝɨɧɨɜ, ɜɵɡɜɚɧɧɵɟ 
ɤɨɧɮɥɢɤɬɨɦ�ɩɥɚɧɨɜ (ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ�ɞɜɚ�ɩɟɪɟɜɨɡɱɢɤɚ�ɡɚɩɥɚɧɢɪɨɜɚɥɢ�ɪɚɛɨɬɵ 
ɫɜɨɢɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɧɚ�ɜɵɬɹɠɤɟ�ɜ�ɨɞɧɨ�ɢ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɢɥɢ�ɤɨɝɞɚ�ɞɜɟ�ɦɚɧɟɜɪɨ-
ɜɵɟ�ɛɪɢɝɚɞɵ�ɧɚ�ɫɦɟɠɧɵɯ�ɩɚɪɤɚɯ�ɩɵɬɚɸɬɫɹ�ɜɵɩɨɥɧɢɬɶ� ɩɨɞɚɱɭ�ɢ� ɭɛɨɪɤɭ�ɜɚ-
ɝɨɧɨɜ�ɧɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɚɯ). ɋɬɨɪɨɧɵ, ɨɛɥɚɞɚɹ�ɫɜɨɛɨɞɧɨɣ�ɨɬ�ɫɭɛɴɟɤɬɢɜɧɨɝɨ 
ɮɚɤɬɨɪɚ�ɢɧɮɨɪɦɚɰɢɟɣ�ɩɨ�ɬɟɤɭɳɟɣ�ɞɢɫɥɨɤɚɰɢɢ, ɩɪɨɫɬɨɹɯ�ɢ�ɨɠɢɞɚɧɢɹɯ�ɨɫɜɨ-
ɛɨɠɞɟɧɢɹ� ɡɚɧɹɬɵɯ� ɩɭɬɟɣ� ɞɥɹ� ɫɜɨɢɯ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ,  ɚ� ɬɚɤɠɟ 
ɢɦɟɸɳɢɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɨɫɦɨɬɪɚ� ɚɪɯɢɜɚ� ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɚɬ� ɢɧɫɬɪɭ-
ɦɟɧɬ� ɞɥɹ� ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɨɝɨ  ɫɨɝɥɚɫɨɜɚɧɢɹ� ɩɥɚɧɨɜ� ɪɚɛɨɬɵ� ɢ� ɫɨɜɟɪɲɟɧɫɬ-
ɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ. Ɍɚɤɢɟ�ɤɨɧɮɥɢɤɬɵ�ɩɟɪɟɫɬɚɧɭɬ�ɛɵɬɶ� ɥɨɤɚɥɶɧɵɦ 
ɤɨɧɫɟɧɫɭɫɨɦ�ɦɟɠɞɭ�ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɫɦɟɧ�ɢɥɢ�ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɦɚɧɟɜɪɨɜ�ɪɚɡɥɢɱɧɵɯ�ɤɨɦɩɚɧɢɣ; 

í�ɩɨɜɵɫɢɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɡɚ�ɫɱɟɬ�ɛɨɥɟɟ 
ɪɚɜɧɨɦɟɪɧɨɣ�ɟɟ�ɡɚɝɪɭɡɤɢ. Ⱥɧɚɥɢɬɢɤɚ�ɡɚ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɩɟɪɢɨɞ, ɩɨɥɭɱɟɧɧɚɹ�ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɰɢɮɪɨɜɨɝɨ� ɞɜɨɣɧɢɤɚ� ɢ� ɚɪɯɢɜɚ� ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɡɜɨɥɢɬ� ɭɫ-
ɩɟɲɧɨ� ɨɛɨɫɧɨɜɵɜɚɬɶ� ɬɪɟɛɭɟɦɵɟ� ɭɪɨɜɧɢ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ� ɩɨ� ɜɯɨɞɧɵɦ� ɢ 
ɤɨɧɬɪɨɥɶɧɵɦ�ɩɚɪɚɦɟɬɪɚɦ�ɝɪɭɡɨɜɨɣ�ɪɚɛɨɬɵ�ɞɥɹ�ɛɨɪɶɛɵ�ɫ�ɫɢɫɬɟɦɧɵɦɢ�ɭɡɤɢ-
ɦɢ�ɦɟɫɬɚɦɢ. Ɍɚɤ, ɜ�ɩɟɪɢɨɞɟ�ɨɞɧɢɯ�ɫɭɬɨɤ�ɫɞɜɢɝ�ɧɟɤɨɬɨɪɵɯ�ɨɩɟɪɚɰɢɣ�ɞɥɹ�ɤɚɠ-
ɞɨɝɨ�ɭɱɚɫɬɧɢɤɚ�ɜ�ɭɡɥɟ�ɧɚ 30 ɦɢɧɭɬ�ɪɚɧɟɟ�ɢɥɢ�ɩɨɡɠɟ�ɬɪɚɞɢɰɢɨɧɧɨ�ɩɪɢɧɹɬɵɯ 
ɩɨɡɜɨɥɢɬ� ɢɫɤɥɸɱɢɬɶ� ɤɨɧɮɥɢɤɬɵ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɤɥɸɱɟɜɵɯ� ɭɱɚɫɬɤɚɯ� ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ; 

í� ɫɨɡɞɚɬɶ� ɩɪɟɞɩɨɫɵɥɤɢ� ɞɥɹ� ɩɨɫɬɪɨɟɧɢɹ� ɫɢɫɬɟɦɵ� ɝɚɪɦɨɧɢɡɢɪɨɜɚɧɧɨɝɨ 
ɫɦɟɧɧɨ�ɫɭɬɨɱɧɨɝɨ� ɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɝɪɭɡɨɜɨɣ� ɢ� ɦɚɧɟɜɪɨɜɨɣ           
ɪɚɛɨɬɵ. 

ȼɡɚɢɦɨɫɨɝɥɚɫɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɫɦɟɧɧɨ�ɫɭɬɨɱɧɨɝɨ� ɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɩɥɚɧɢ-
ɪɨɜɚɧɢɹ�ɝɪɭɡɨɜɨɣ�ɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɨɣ�ɩɨɡɜɨɥɢɬ�ɜ�ɩɟɪɫɩɟɤɬɢɜɟ�ɩɟɪɟɣɬɢ�ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɬɟɯɧɢɤɢ�ɪɚɛɨɬɵ�ɨɛɳɢɦ�ɩɚɪɤɨɦ�ɥɨɤɨɦɨɬɢɜɨɜ. ɉɟɪɜɵɦ�ɷɬɚɩɨɦ 
ɬɚɤɨɝɨ�ɩɟɪɟɯɨɞɚ�ɦɨɠɟɬ�ɫɬɚɬɶ�ɨɛɳɢɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɪɟɡɟɪɜɧɵɣ�ɩɚɪɤ�ɥɨɤɨ-
ɦɨɬɢɜɨɜ.  

ɋ�ɰɟɥɶɸ�ɨɛɟɫɩɟɱɟɧɢɹ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɪɟɞ-
ɩɪɢɹɬɢɣ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɰɢɤɥɚ� ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɹɬɫɹ� ɢ� ɍɪɚɥ-
ɯɢɦ, ɢ�ɋɂȻɍɊɏɂɆɉɊɈɆ, ɢ�ɅɍɄɈɃɅ, ɤɚɠɞɵɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɨɩɟɪɚɬɨɪ 
ɜɵɧɭɠɞɟɧ� ɫɨɞɟɪɠɚɬɶ� ɢɡɛɵɬɨɱɧɵɣ� ɩɚɪɤ, ɬɚɤ� ɤɚɤ� ɤɨɷɮɮɢɰɢɟɧɬ� ɧɚɞɟɠɧɨɫɬɢ 
ɥɨɤɨɦɨɬɢɜɚ�ɜɫɟɝɞɚ�ɦɟɧɟɟ 1,00, ɢ�ɜ�ɫɥɭɱɚɟ�ɨɬɤɚɡɚ�ɨɞɧɨɝɨ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨ-
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ɬɢɜɚ�ɨɩɟɪɚɬɢɜɧɨ�ɩɟɪɟɞɢɫɥɨɰɢɪɨɜɚɬɶ�ɢɫɩɪɚɜɧɵɣ�ɥɨɤɨɦɨɬɢɜ�ɜ�ɭɡɟɥ�ɧɟɜɨɡɦɨɠ-
ɧɨ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɟɫɥɢ�ɜ�ɭɡɥɟ�ɤɚɠɞɵɣ�ɨɩɟɪɚɬɨɪ�ɢɡ�ɬɪɟɯ�ɫɨɞɟɪɠɢɬ�ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ�ɨɞɢɧ�ɥɨɤɨɦɨɬɢɜ, ɬɨ�ɢɡ�ɬɪɟɯ�ɬɚɤɢɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɨɞɢɧ�ɦɨɠɧɨ�ɩɟɪɟɞɢɫ-
ɥɨɰɢɪɨɜɚɬɶ�ɧɚ�ɞɪɭɝɭɸ�ɫɬɚɧɰɢɸ. 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɞɢɫɩɟɬɱɟɪɫɤɢɣ� ɩɟɪɫɨɧɚɥ� ɢɧɨɝɞɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɧɢɠɟɧɢɸ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɫɜɨɢɯ�ɥɨɤɨɦɨɬɢɜɨɜ, ɱɬɨɛɵ�ɨɛɨɫɧɨ-
ɜɚɬɶ�ɛɟɡɨɩɚɫɧɵɣ�ɢɡɛɵɬɨɤ. ȼ�ɫɥɭɱɚɟ�ɪɚɡɜɢɬɢɹ� ɫɢɫɬɟɦɵ� ɝɚɪɦɨɧɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ� ɞɚɧɧɵɣ� ɩɨɞɯɨɞ (ɪɚɡɦɟɧ� ɤɚɱɟɫɬɜɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɥɨɤɨɦɨɬɢɜɚ 
ɧɚ�ɤɨɥɢɱɟɫɬɜɨ�ɥɨɤɨɦɨɬɢɜɨɜ) ɬɟɪɹɟɬ�ɫɦɵɫɥ, ɬɚɤ�ɤɚɤ�ɢɡɛɵɬɨɤ�ɥɨɤɨɦɨɬɢɜɨɜ�ɩɨ-
ɪɨɠɞɚɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɤɨɧɮɥɢɤɬɵ� ɧɚ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ� ɢɡ�ɡɚ� ɭɜɟɥɢɱɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ� ɩɟɪɟɞɜɢɠɟɧɢɣ. Ʉɪɨɦɟ� ɬɨɝɨ, ɭɱɢɬɵɜɚɹ� ɬɨɬ� ɮɚɤɬ, ɱɬɨ� ɫɬɨɢɦɨɫɬɶ 
ɦɚɧɟɜɪɨɜɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ 100 ɦɥɧ� ɪɭɛɥɟɣ, ɜɧɟɞɪɟɧɢɟ� ɫɢɫ-
ɬɟɦɵ�ɢ�ɩɪɨɜɟɞɟɧɢɟ�ɦɟɪɨɩɪɢɹɬɢɣ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ. 

Ɍɚɤɠɟ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɩɨ� ɢɬɨɝɚɦ� ɧɟɫɤɨɥɶɤɢɯ� ɚɤɬɢɜɧɵɯ� ɢɬɟɪɚɰɢɣ 
ɩɪɟɞɥɚɝɚɟɦɵɯ�ɦɟɪ�ɩɨ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ�ɝɪɭɡɨɜɨɣ�ɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɧɚ 
ɨɫɧɨɜɟ�ɩɨɥɭɱɟɧɧɵɯ�ɨɬ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ�ɞɚɧɧɵɯ�ɦɟɠɞɭ�ɭɱɚɫɬɧɢɤɚɦɢ�ɩɟ-
ɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�ɭɡɥɟ�ɜɨɡɧɢɤɧɭɬ�ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ�ɫɜɹɡɢ, ɚ�ɬɚɤɠɟ�ɩɨɹ-
ɜɢɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɭɡɥɚ�ɫ�ɭɱɟɬɨɦ�ɢɧɬɟɪɟɫɨɜ�ɜɫɟɯ�ɭɱɚɫɬɧɢɤɨɜ. ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɬɚɤɢɟ�ɪɚɛɨɬɵ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɧɟɜɨɡɦɨɠɧɵ� ɩɨ� ɨɛɴɟɤɬɢɜɧɵɦ� ɩɪɢɱɢɧɚɦ� ɜɜɢɞɭ� ɨɬɫɭɬɫɬɜɢɹ 
ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɯ, ɫɜɨɛɨɞɧɵɯ� ɨɬ� ɫɭɛɴɟɤɬɢɜɧɨɝɨ�ɮɚɤɬɨɪɚ�ɞɚɧɧɵɯ, ɡɚɤɪɵɬɨ-
ɫɬɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ� ɭɱɚɫɬɧɢɤɨɜ, ɨɬɫɭɬɫɬɜɢɹ�ɦɨɬɢɜɚɰɢɢ�ɢ�ɢɯ�ɡɚ-
ɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ. 
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ɜɚɬɧɨɦɭ�ɮɭɧɤɰɢɨɧɚɥɭ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ / ɂ. ȼ. Ʉɨɪɨɬɤɟɜɢɱ, ɂ. ɋ. ɋɦɚɝɢɧ // ɉɪɨ-
ɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ : ɦɟɠɞɭɧɚɪ. ɫɛ. 
ɧɚɭɱ. ɬɪ. – Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ, 2021. – ȼɵɩ. 3. – ɋ. 140í145.   

 
I. V. ɄOROTɄEVICH                   

INNOVATIVE ONLINE CONTROL SYSTEM  
FOR SHUNTING LOCOMOTIVES BASED  
ON THE USE OF A DIGITAL TWIN OF A RAILWAY STATION  

A new way of organizing the control and management of shunting work an industrial 
hub is proposed, based on up-to-date information on the dislocation of rolling stock on all 
tracks a railway junction, ensuring rational planning of shunting work and eliminating un-
productive downtime of wagons and locomotives along crossing routes at stations. The 
digital infrastructure laid down in the basis of the control system will make it possible to 
coordinate control objects and visualize for the dispatcher the general picture the move-
ment of trains and single locomotives in the node. 

ɉɨɥɭɱɟɧɨ 12.11.2022  
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Ɋɨɫɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ, 
ɝ. Ɋɨɫɬɨɜ�ɧɚ�Ⱦɨɧɭ 
BrutalD@yandex.ru 

 
ȼɇȿȾɊȿɇɂȿ�ȼɕɋɈɄɈɋɄɈɊɈɋɌɇɕɏ�ɆȺȽɂɋɌɊȺɅȿɃ 
ȼ�ɊɈɋɌɈȼɋɄɍɘ�ȽɈɊɈȾɋɄɍɘ�ȺȽɅɈɆȿɊȺɐɂɘ 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɦɟɫɬɨ�ɢ�ɪɨɥɶ�Ɋɨɫɬɨɜɫɤɨɣ�ɝɨɪɨɞɫɤɨɣ�ɚɝɥɨɦɟɪɚɰɢɢ�ɜ�ɉɪɨɝɪɚɦ-

ɦɟ�ɨɪɝɚɧɢɡɚɰɢɢ� ɫɤɨɪɨɫɬɧɨɝɨ�ɢ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɫɨɨɛɳɟɧɢɹ� ɜ 
Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɵ�ɚɝɥɨɦɟɪɚɰɢɨɧɧɵɟ�ɷɮɮɟɤɬɵ�ɨɬ�ɜɧɟɞɪɟɧɢɹ�ȼɋɆ 
ɜ�Ɋɨɫɬɨɜɫɤɢɣ�ɬɪɚɧɫɩɨɪɬɧɵɣ�ɭɡɟɥ. 

 
ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ�ɦɚɝɢɫɬɪɚɥɢ (ȼɋɆ) ɹɜɥɹɸɬɫɹ� ɡɧɚɱɢɦɵɦ�ɩɨɤɚɡɚɬɟɥɟɦ 

ɭɪɨɜɧɹ�ɪɚɡɜɢɬɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɮɟɪɵ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ, ɫɨɰɢɚɥɶɧɨɝɨ�ɢ�ɩɨ-
ɥɢɬɢɱɟɫɤɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɫɬɪɚɧɵ. ȼɦɟɫɬɟ� ɫ� ɬɟɦ� ɪɚɡɜɢɬɨɫɬɶ� ȼɋɆ� ɨɬɪɚɠɚɟɬ 
ɭɪɨɜɟɧɶ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɢ�ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ�ɫɩɨɫɨɛɧɨɫɬɟɣ�ɜ�ɝɨɫɭɞɚɪɫɬɜɟ. 
ɋɬɚɧɨɜɥɟɧɢɟ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ�ɢ�ɫɤɨɪɨɫɬɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ�ɨɩɪɟɞɟɥɟɧɨ�ɉɪɨ-
ɝɪɚɦɦɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɫɤɨɪɨɫɬɧɨɝɨ�ɢ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɫɨɨɛɳɟɧɢɹ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ [1], ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɣ� Ɋɨɫɬɨɜɫɤɢɣ 
ɬɪɚɧɫɩɨɪɬɧɵɣ�ɭɡɟɥ�ɜɤɥɸɱɟɧ�ɜ�ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɢɣ�ɩɪɨɟɤɬ�ɥɢɧɢɢ�Ɇɨɫɤɜɚ�í 
Ⱥɞɥɟɪ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɨɝɪɨɦɧɨɟ�ɡɧɚɱɟɧɢɟ�ɢɦɟɟɬ�ɦɨɞɟɪɧɢɡɚɰɢɹ�ɫɟɬɢ�ɠɟɥɟɡ-
ɧɵɯ� ɞɨɪɨɝ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɭɞɨɜɥɟɬɜɨɪɢɬɶ� ɛɵɫɬɪɨ� ɪɚɫɬɭɳɢɣ 
ɫɩɪɨɫ�ɧɚ�ɝɪɭɡɨɜɵɟ�ɢ�ɩɚɫɫɚɠɢɪɫɤɢɟ�ɩɟɪɟɜɨɡɤɢ. 

Ɋɨɫɬɨɜɫɤɢɣ� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɭɡɟɥ� ɹɜɥɹɟɬɫɹ� ɫɚɦɵɦ�ɛɨɥɶɲɢɦ�ɜ�ɘɠɧɨɦ�ɩɨ-
ɥɢɝɨɧɟ�ɢ�ɢɦɟɧɭɟɬɫɹ «ȼɨɪɨɬɚɦɢ�Ʉɚɜɤɚɡɚ» (ɪɢɫɭɧɨɤ 1).  

 
Ɋɢɫɭɧɨɤ 1 – Ɋɚɡɜɢɬɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɝ. Ɋɨɫɬɨɜ�ɧɚ�Ⱦɨɧɭ 

mailto:BrutalD@yandex.ru
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Ɋɨɫɬɨɜɫɤɢɣ� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɭɡɟɥ� ɩɪɟɞɫɬɚɜɥɟɧ� ɜɫɟɦɢ� ɜɢɞɚɦɢ� ɬɪɚɧɫɩɨɪɬɚ: 
ɜɨɡɞɭɲɧɵɣ – ɦɟɠɞɭɧɚɪɨɞɧɵɣ�ɚɷɪɨɩɨɪɬ «ɉɥɚɬɨɜ», ɨɛɫɥɭɠɢɜɚɸɳɢɣ�ɤɚɤ�ɜɧɭɬ-
ɪɟɧɧɢɟ� ɫɨɨɛɳɟɧɢɹ� ɜɧɭɬɪɢ� ɫɬɪɚɧɵ, ɬɚɤ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɟ; ɜɨɞɧɵɣ – ɩɨɪɬɵ 
Ɋɨɫɬɨɜɫɤɢɣ, Ɍɚɝɚɧɪɨɝɫɤɢɣ, ȼɨɥɝɨɞɨɧɫɤɢɣ, Ⱥɡɨɜɫɤɢɣ, ɍɫɬɶ�Ⱦɨɧɟɰɤɢɣ; ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɵɣ – ɜɟɞɭɳɢɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɭɡɟɥ�ɋɟɜɟɪɨ�Ʉɚɜɤɚɡɫɤɨɣ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɢ – ɮɢɥɢɚɥɚ�ɈȺɈ «ɊɀȾ»; ɚɜɬɨɦɨɛɢɥɶɧɵɣ – ɬɪɚɫɫɚ�Ɇ4 «Ⱦɨɧ».  

ɋɨɝɥɚɫɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ�ɜɫɟ�ɜɚɪɢɚɧɬɵ�ɦɚɝɢɫɬɪɚɥɢ�ɧɟɡɧɚɱɢ-
ɬɟɥɶɧɨ�ɨɬɥɢɱɚɸɬɫɹ�ɩɨ�ɞɥɢɧɟ�ɢ�ɩɨ�ɜɥɢɹɧɢɸ�ɧɚ� ɷɤɨɥɨɝɢɸ. ȼɚɪɢɚɧɬɵ� ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ� ɥɢɧɢɢ� ȼɋɆ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɬɨɜɫɤɨɣ� ɝɨɪɨɞɫɤɨɣ� ɚɝɥɨɦɟɪɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – ȼɚɪɢɚɧɬɵ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ȼɋɆ: 

1 – ɜɚɪɢɚɧɬ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɣ�ɤ�ɪɟɚɥɢɡɚɰɢɢ; 2–5 – ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ�ɜɚɪɢɚɧɬɵ 

Ɋɨɫɬɨɜɫɤɢɣ�ɬɪɚɧɫɩɨɪɬɧɵɣ�ɭɡɟɥ�ɨɛɥɚɞɚɟɬ�ɪɚɡɜɢɬɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ (ɬɚɛ-
ɥɢɰɚ 1), ɚ�ɪɟɝɢɨɧ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɲɢɪɨɤɨɣ�ɧɨɦɟɧɤɥɚɬɭɪɵ�ɝɪɭɡɨɜ 
ɛɥɚɝɨɞɚɪɹ� ɦɨɳɧɵɦ� ɩɪɟɞɩɪɢɹɬɢɹɦ� ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ (ɈɈɈ «Ʉɨɦɛɚɣɧɨɜɵɣ   
ɡɚɜɨɞ «Ɋɨɫɬɫɟɥɶɦɚɲ», ɈȺɈ «Ɋɨɫɜɟɪɬɨɥ», ɈɈɈ�ɉɄ «ɇɨɜɨɱɟɪɤɚɫɫɤɢɣ�ɷɥɟɤɬɪɨ-
ɜɨɡɨɫɬɪɨɢɬɟɥɶɧɵɣ�ɡɚɜɨɞ»), ɭɝɨɥɶɧɨɣ, ɩɢɳɟɜɨɣ�ɢ�ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ�ɩɪɨɦɵɲ-
ɥɟɧɧɨɫɬɢ (ɈȺɈ «Ʉɚɦɟɧɫɤɜɨɥɨɤɧɨ»), ɦɧɨɝɨɨɬɪɚɫɥɟɜɨɝɨ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-
ɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ (ɈȺɈ «Ⱥɫɬɨɧ», ɈɈɈ «ɘɝ�Ɋɭɫɢ», ɈɈɈ20 «ȿɜɪɨɞɨɧ»), ɥɟɝ-
ɤɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɁȺɈ «Ʉɨɪɩɨɪɚɰɢɹ „Ƚɥɨɪɢɹ�Ⱦɠɢɧɫ”») ɢ�ɞɪ. 
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ɋɨɝɥɚɫɧɨ [1] Ɋɨɫɬɨɜɫɤɚɹ�ɝɨɪɨɞɫɤɚɹ�ɚɝɥɨɦɟɪɚɰɢɹ�ɹɜɥɹɟɬɫɹ�ɤɥɸɱɟɜɵɦ�ɡɜɟ-
ɧɨɦ� ɜ� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɤɨɪɨɫɬɧɨɝɨ� ɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɜ� ɪɚɦɤɚɯ 
ɸɠɧɨɝɨ�ɩɨɥɢɝɨɧɚ (ɪɢɫɭɧɨɤ 3). 
Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�Ɋɨɫɬɨɜɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ�ɚɜɬɨɞɨɪɨɝ, ɤɦ 134,9 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ�ɠ.-ɞ. ɩɭɬɟɣ, ɤɦ 83,4 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ�ɪɟɱɧɵɯ�ɩɭɬɟɣ, ɤɦ 26,9 
ȼɵɯɨɞ�ɤ�ɦɨɪɸ Ɋɨɫɬɨɜɫɤɢɣ�ɩɨɪɬ – ɱɟɪɟɡ�ɪ. Ⱦɨɧ 

ɆɌɄ, ɜɯɨɞɹɳɢɟ�ɜ�ɭɡɟɥ ©ɋɟɜɟɪ í ɘɝ» (NS): NSR2, NSR2, NSA4, 
NSA6, NSA8, NSW4, «Ɍɪɚɧɫɫɢɛ» (TS): TSA4 

ȼɢɞɵ�ɬɪɚɧɫ-
ɩɨɪɬɚ 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɚɜɬɨɦɨɛɢɥɶɧɵɣ, ɪɟɱɧɨɣ, 
ɜɨɡɞɭɲɧɵɣ 

Ƚɨɪɨɞɫɤɨɣ Ƚɨɪɨɞɫɤɚɹ�ɷɥɟɤɬɪɢɱɤɚ, ɚɜɬɨɛɭɫ, ɦɚɪɲɪɭɬɧɨɟ�ɬɚɤ-
ɫɢ, ɬɪɨɥɥɟɣɛɭɫ, ɬɪɚɦɜɚɣ, ɫɤɨɪɨɫɬɧɨɣ�ɬɪɚɦɜɚɣ  

 
Ɋɢɫɭɧɨɤ 3 – Ɇɚɝɢɫɬɪɚɥɢ�ɘɠɧɨɝɨ�ɩɨɥɢɝɨɧɚ:  

          – ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ;                    – ɫɤɨɪɨɫɬɧɵɟ 

Ɉɪɝɚɧɢɡɚɰɢɹ� ɫɤɨɪɨɫɬɧɨɝɨ�ɢ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɞɜɢɠɟɧɢɹ 
ɩɨɡɜɨɥɢɬ�ɩɨɥɭɱɢɬɶ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɟ�ɷɮɮɟɤɬɵ. ɉɪɨɟɤɬ�ȼɋɆ-3, 
ɤɨɬɨɪɵɣ�ɹɜɥɹɟɬɫɹ�ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɢɦ�ɧɚ�ɸɝɟ�Ɋɨɫɫɢɢ, ɫɨɤɪɚɬɢɬ�ɜɪɟɦɹ�ɩɨɟɡɞ-
ɤɢ�ɨɬ�Ɇɨɫɤɜɵ�ɞɨ�ɤɭɪɨɪɬɨɜ�Ⱥɡɨɜɨ�ɑɟɪɧɨɦɨɪɫɤɨɝɨ�ɩɨɛɟɪɟɠɶɹ�ɞɨ�ɨɞɧɨɣ�ɧɨɱɢ�ɜ 
ɩɭɬɢ. ɍɠɟ�ɧɚ�ɜɬɨɪɨɣ�ɝɨɞ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɧɚ�ɭɱɚɫɬɤɟ�Ɇɨɫɤɜɚ�í�Ⱥɞɥɟɪ�ɩɥɚɧɢɪɭɟɬ-
ɫɹ 15 ɩɚɪ�ɧɨɱɧɵɯ�ɩɨɟɡɞɨɜ�ɜ�ɫɭɬɤɢ�ɩɪɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɟ�ɩɨɱɬɢ 1,5 ɦɥɧ�ɱɟɥ., ɚ 
ɧɚ�ɦɚɪɲɪɭɬɟ�Ɇɢɧɟɪɚɥɶɧɵɟ�ȼɨɞɵ – Ɋɨɫɬɨɜ�ɧɚ�Ⱦɨɧɭ�ɩɪɨɝɧɨɡɧɵɣ�ɩɚɫɫɚɠɢɪɨ-
ɩɨɬɨɤ�ɞɨɫɬɢɝɧɟɬ 0,6 ɦɥɧ�ɱɟɥ. (ɬɚɛɥɢɰɚ 2). 
Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɩɟɪɟɜɨɡɱɢɤɨɜ�ɧɚ�ȼɋɆ-3 (ɘɝ) 

ɉɚɫɫɚɠɢɪɨɩɨɬɨɤ, ɩɚɫ.�ɝɨɞ Ɋɚɡɦɟɪɵ�ɞɜɢɠɟɧɢɹ, ɩɚɪ ɩɨɟɡɞɨɜ 
ɧɚ�ɜɬɨɪɨɣ�ɝɨɞ  
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 2031 ɧɚ�ɜɬɨɪɨɣ�ɝɨɞ  

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 2031 

12 018 023 12 626 872 74 74 



162 
 

Ⱥɝɥɨɦɟɪɚɰɢɨɧɧɵɟ�ɷɮɮɟɤɬɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 4. 

 
Ɋɢɫɭɧɨɤ 4 – Ⱥɝɥɨɦɟɪɚɰɢɨɧɧɵɟ�ɷɮɮɟɤɬɵ�ɨɬ�ɜɧɟɞɪɟɧɢɹ�ȼɋɆ�ɜ�ɝɨɪɨɞɫɤɭɸ�ɫɪɟɞɭ 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɜɧɟɞɪɟɧɢɹ�ȼɋɆ�ɜ�Ɋɨɫɬɨɜɫɤɨɣ�ɝɨɪɨɞɫɤɨɣ�ɚɝɥɨɦɟɪɚɰɢɢ�ɩɪɢ-
ɪɨɫɬ�ɜɚɥɨɜɨɝɨ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɞɨɫɬɢɝɧɟɬ 750 ɦɥɪɞ�ɪɭɛ. Ɋɟɚɥɢɡɚɰɢɹ 
ɩɪɨɟɤɬɨɜ�ȼɋɆ, ɤɪɨɦɟ�ɩɪɹɦɵɯ�ɩɨɥɨɠɢɬɟɥɶɧɵɯ�ɷɮɮɟɤɬɨɜ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ, ɬɚɤɠɟ�ɨɤɚɡɵɜɚɟɬ�ɛɥɚɝɨɩɪɢɹɬɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶɧɨɫɬɶ� ɬɪɭɞɚ,  ɬɟɦɩɵ� ɪɨɫɬɚ� ɝɨɪɨɞɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ,  ɪɚɡɜɢɬɢɟ� ɬɭɪɢɡɦɚ� ɢ 
ɨɛɳɭɸ�ɡɚɧɹɬɨɫɬɶ�ɧɚɫɟɥɟɧɢɹ. 

ɂɡɦɟɧɟɧɢɹ�ɪɹɞɚ� ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɢ� ɜɧɟɞɪɟɧɢɢ�ȼɋɆ�ɜ�Ɋɨɫɬɨɜɫɤɭɸ�ɝɨɪɨɞ-
ɫɤɭɸ�ɚɝɥɨɦɟɪɚɰɢɸ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 3. 
Ɍɚɛɥɢɰɚ 3 – ɂɡɦɟɧɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɢ�ɜɧɟɞɪɟɧɢɢ�ȼɋɆ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ 
Ⱦɨ�ȼɋɆ ɉɨɫɥɟ�ȼɋɆ 

ɉɥɨɬɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɟɬɢ, ɤɦ�ɦ2 0,24 0,36 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ� ɜɟɥɢɱɢɧɚ� ɨɫɜɨɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɝɚ 305800 372807 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɗɧɝɟɥɹ 0,39 0,46 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɫɜɹɡɧɨɫɬɢ�ɭɡɥɚ 2,2 2,3 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɞɨɫɬɢɠɢɦɨɫɬɢ�ɭɡɥɚ 2,69 2,6 
ɍɪɨɜɟɧɶ�ɨɪɝɚɧɢɡɚɰɢɢ�ɭɡɥɚ 0,963 0,972 

ɇɚ�ɩɪɢɦɟɪɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ȼɋɆ�ɦɵ�ɜɢɞɢɦ, ɱɬɨ�ɦɚɫɲɬɚɛɧɵɟ�ɢɧɜɟɫɬɢɰɢɢ 
ɜ�ɫɮɟɪɟ�ɬɪɚɧɫɩɨɪɬɚ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɜɥɟɤɭɬ�ɡɚ�ɫɨɛɨɣ�ɪɚɡɜɢɬɢɟ�ɫɨɨɛɳɟɧɢɹ�ɦɟɠ-
ɞɭ� ɩɟɪɢɮɟɪɢɣɧɵɦɢ� ɪɚɣɨɧɚɦɢ� ɢ� ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ� ɰɟɧɬɪɚɦɢ, ɱɬɨ� ɛɥɚɝɨ-
ɩɪɢɹɬɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɰɟɧɬɪɚɥɢɡɚɰɢɸ�ɪɵɧɤɚ� ɬɪɭɞɚ�ɢ� ɤɨɧɰɟɧɬɪɚɰɢɸ�ɬɪɭɞɨɜɵɯ 
ɪɟɫɭɪɫɨɜ. Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɬɪɭɞɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɬɟɫɧɨ�ɫɜɹɡɚɧɚ�ɫ�ɭɪɨɜɧɟɦ�ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɢ�ɩɨɫɥɟɞɭɸɳɢɦ�ɷɤɨɧɨɦɢɱɟɫɤɢɦ�ɪɨɫɬɨɦ (ɪɢɫɭɧɨɤ 5).  
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Ɋɢɫɭɧɨɤ 5 – ȼɥɢɹɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɬɪɭɞɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɧɚ�ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɪɨɫɬ 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɪɚɡɜɢɬɢɟ�ȼɋɆ�ɨɤɚɡɵɜɚɟɬ�ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɭɤ-
ɪɟɩɥɟɧɢɟ�ɪɵɧɤɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ�ɞɨɫɬɭɩ� ɤ� ɤɥɸɱɟɜɵɦ�ɪɟɫɭɪɫɚɦ, ɬɚɤɢɦ�ɤɚɤ�ɮɢ-
ɧɚɧɫɨɜɵɟ, ɬɪɭɞɨɜɵɟ�ɢ�ɩɪ. ȼɫɟ�ɷɬɨ�ɜɟɞɟɬ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɢ, 
ɤɚɤ�ɫɥɟɞɫɬɜɢɟ, ɤ�ɪɨɫɬɭ�ɪɟɝɢɨɧɚɥɶɧɨɣ�ɷɤɨɧɨɦɢɤɢ�ɢ�ɷɤɨɧɨɦɢɤɢ�ɫɬɪɚɧɵ�ɜ�ɰɟɥɨɦ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 ɉɪɨɝɪɚɦɦɚ�ɨɪɝɚɧɢɡɚɰɢɢ�ɫɤɨɪɨɫɬɧɨɝɨ�ɢ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɠɟɥɟɡɧɨ-

ɞɨɪɨɠɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ�ɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ : ɭɬɜ. ɩɪɨɬɨɤɨɥɶɧɵɦ�ɪɟɲɟɧɢɟɦ�ɡɚɫɟ-
ɞɚɧɢɹ�ɩɪɚɜɥɟɧɢɹ�ɈȺɈ «ɊɀȾ» ɨɬ 23 ɧɨɹɛɪɹ 2015 ɝ. ʋ 43. 

2 Ɍɪɚɧɫɩɨɪɬɧɚɹ� ɫɬɪɚɬɟɝɢɹ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ� ɧɚ� ɩɟɪɢɨɞ� ɞɨ 2030 ɝɨɞɚ : ɭɬɜ. 
ɪɚɫɩɨɪɹɠɟɧɢɟɦ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɨɬ 22 ɧɨɹɛɪɹ 2008 ɝ. ʋ 1734-ɪ. 

3 Ȼɭɥɚɜɢɧɚ, Ʌ. ȼ.� ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɢ� ɨɰɟɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɟɬɢ� ɢ� ɦɚɪɲɪɭɬɧɨɣ 
ɫɢɫɬɟɦɵ�ɜ�ɝɨɪɨɞɚɯ: ɜɵɩɨɥɧɟɧɢɟ�ɤɭɪɫɨɜɨɝɨ�ɢ�ɞɢɩɥɨɦɧɨɝɨ�ɩɪɨɟɤɬɨɜ : ɭɱɟɛ.-ɦɟɬɨɞ. ɩɨ-
ɫɨɛɢɟ / Ʌ. ȼ. Ȼɭɥɚɜɢɧɚ. – ȿɤɚɬɟɪɢɧɛɭɪɝ : ɂɡɞ�ɜɨ�ɍɪɚɥ. ɭɧ�ɬɚ, 2013. – 48 ɫ.   

4 ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɚɹ�ɦɚɝɢɫɬɪɚɥɶ «ɉɨɜɨɥɠɶɟ�í�ɘɝ» ɜ�ɨɩɨɪɧɨɦ�ɤɚɪɤɚɫɟ�ȼɋɆ�Ɋɨɫ-
ɫɢɢ / Ⱦ. ȼ. ɀɟɥɟɡɧɨɜ [ɢ�ɞɪ.] // ȼɟɫɬɧɢɤ�ɬɪɚɧɫɩɨɪɬɚ�ɉɨɜɨɥɠɶɹ. í 2016. – ʋ 6 (60). í  
ɋ. 53í58. 

5 ɂɜɚɧɨɜɚ, ȿ. Ⱥ.�Ɋɚɡɜɢɬɢɟ�ȼɋɆ�ɜ�Ɋɨɫɫɢɢ�ɫ�ɭɱɺɬɨɦ�ɞɢɧɚɦɢɤɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɢ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɦɧɟɧɢɹ / ȿ. Ⱥ. ɂɜɚɧɨɜɚ, Ɍ. Ⱥ. Ɏɥɹɝɢɧɚ // Ɇɢɪ�ɬɪɚɧɫɩɨɪɬɚ. í 2020. –          
Ɍ. 18, ʋ 6 (91). í�ɋ. 248í270. 

6 ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ. Ɉɛɳɢɣ�ɤɭɪɫ : ɭɱɟɛ. ɩɨɫɨɛɢɟ : ɜ 2 ɬ. / 
ɂ. ɉ. Ʉɢɫɟɥɟɜ [ɢ�ɞɪ.]; ɩɨɞ�ɪɟɞ. ɂ. ɉ. Ʉɢɫɟɥɟɜɚ. – Ɇ. : «ɍɱɟɛɧɨ�ɦɟɬɨɞɢɱɟɫɤɢɣ�ɰɟɧɬɪ�ɩɨ�ɨɛɪɚ-
ɡɨɜɚɧɢɸ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ», 2014. í�Ɍ. 1. í 308 ɫ. 

7 Ɍɪɚɩɟɧɨɜ, ȼ. ȼ.�Ɉɫɨɛɟɧɧɨɫɬɢ�ɪɚɡɪɚɛɨɬɤɢ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɪɚɛɨɬɵ�ɬɪɚɧɫɩɨɪɬ-
ɧɨ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ / ȼ. ȼ. Ɍɪɚɩɟɧɨɜ, ɇ. Ɇ. Ʌɭɝɚɧɱɟɧɤɨ // Ɍɪɚɧɫɩɨɪɬ�ɢ�ɥɨɝɢɫɬɢɤɚ: 
ɚɤɬɭɚɥɶɧɵɟ�ɩɪɨɛɥɟɦɵ�ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ : VI Ɇɟɠɞɭ-
ɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. – Ɋɨɫɬɨɜ�ɧ�Ⱦ, 2022. í�ɋ. 233í236. 
 
E. E. MIZGIREVA 

ANALYSIS OF THE IMPACT OF THE INTRODUCTION  
OF HIGH-SPEED HIGHWAYS  
IN THE ROSTOV URBAN AGGLOMERATION 

The place and role of the city of Rostov-on-Don in the Program of the organization of high-
speed and high-speed railway communication in the Russian Federation are analyzed. The ag-
glomeration effects of the introduction of HSR into the Rostov transport hub are considered. 

ɉɨɥɭɱɟɧɨ 15.11.2022 
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ɍȾɄ 656.021.5 
 

ȼ. ə. ɇȿȽɊȿɃ 
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ, ɝ. Ƚɨɦɟɥɶ 

 
ɗɇȿɊȽɈɗɎɎȿɄɌɂȼɇɈɋɌɖ�ɊȺɁȾȿɅɖɇɈȽɈ�ɎɈɊɆɂɊɈȼȺɇɂə 
©ɅȬȽɄɂɏ» ɂ «ɌəɀȬɅɕɏ» ɉɈȿɁȾɈȼ  
ɇȺ�ɋɈɊɌɂɊɈȼɈɑɇɕɏ�ɋɌȺɇɐɂəɏ 

 
ɋɪɚɜɧɢɬɟɥɶɧɵɦɢ�ɪɚɫɱɟɬɚɦɢ�ɞɨɤɚɡɵɜɚɟɬɫɹ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɡ-

ɞɟɥɶɧɨɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɹ «ɬɹɠɺɥɵɯ» ɢ «ɥɺɝɤɢɯ» ɩɨɟɡɞɨɜ, ɡɚɜɢɫɹɳɟɣ� ɨɬ� ɫɬɟɩɟɧɢ� ɡɚ-
ɩɨɥɧɟɧɢɹ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɭɱɚɫɬɤɚ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�ɝɥɚɜɧɵɯ�ɩɭɬɟɣ�ɧɚ�ɩɟɪɟɝɨɧɟ, 
ɚ� ɬɚɤɠɟ�ɨɬ�ɪɚɡɦɟɪɨɜ�ɞɜɢɠɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɨɟɡɞɨɜ, ɫɨɨɬɧɨɲɟɧɢɹ� ɢɯ 
ɫɤɨɪɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ, ɭɪɨɜɧɹ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɢ�ɤɨ-
ɥɢɱɟɫɬɜɚ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɭɱɚɫɬɤɟ. ɉɨɤɚɡɚɧɨ, ɱɬɨ�ɩɪɢ�ɭɜɟ-
ɥɢɱɟɧɢɢ� ɭɪɨɜɧɹ� ɡɚɝɪɭɡɤɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɭɱɚɫɬɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɡɞɟɥɶɧɨɝɨ 
ɮɨɪɦɢɪɨɜɚɧɢɹ «ɥɺɝɤɢɯ» ɢ «ɬɹɠɺɥɵɯ» ɩɨɟɡɞɨɜ�ɩɨɜɵɲɚɟɬɫɹ.  

 
ɉɨɜɵɲɟɧɢɟ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ, ɚ�ɬɚɤɠɟ�ɬɟɧ-

ɞɟɧɰɢɹ� ɩɨɫɬɨɹɧɧɨɝɨ� ɪɨɫɬɚ� ɫɬɨɢɦɨɫɬɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɪɟɫɭɪɫɨɜ, ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ� ɩɨɜɵɲɟɧɢɹ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ 
ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɢɥɢ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɡɚɞɚɱɟ� ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɟɪɟɜɨ-
ɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ. Ɉɞɧɨɣ� ɢɡ� ɜɨɡɦɨɠɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɩɨɜɵɲɟɧɢɹ� ɷɧɟɪɝɨɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�ɹɜɥɹɟɬɫɹ�ɪɚɡɞɟɥɶɧɨɟ�ɮɨɪɦɢɪɨ-
ɜɚɧɢɟ� ɬɹɠɟɥɨɜɟɫɧɵɯ� ɢ� ɞɥɢɧɧɨɫɨɫɬɚɜɧɵɯ� ɩɨɟɡɞɨɜ� ɩɪɢ� ɨɝɪɚɧɢɱɟɧɧɨɣ� ɞɥɢɧɟ 
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ. 

Ⱦɥɹ� ɰɟɥɨɝɨ� ɪɹɞɚ� ɧɚɡɧɚɱɟɧɢɣ� ɩɥɚɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɨɟɡɞɨɜ� ɨɫɟɜɚɹ� ɧɚ-
ɝɪɭɡɤɚ�ɜɚɝɨɧɨɜ�ɨɩɢɫɵɜɚɟɬɫɹ�ɧɨɪɦɚɥɶɧɵɦ�ɡɚɤɨɧɨɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

     0

2

0
1 exp ,

2ı �ʌ
( )

q

P Uq  �    (1) 

ɝɞɟ  
0 0

0

,
ıq

q qU �
 

 
0q  – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɨɠɢɞɚɧɢɟ�ɫɥɭɱɚɣɧɨɣ�ɜɟɥɢɱɢɧɵ q0, ɬ�ɨɫɶ; 0

ı q – cɪɟɞɧɟɟ 
ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ, ɬ. 

ɋ�ɞɨɫɬɚɬɨɱɧɨɣ�ɬɨɱɧɨɫɬɶɸ 

                                                  0 0ı ȕ ,q q                                            (2) 
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ɝɞɟ�ȕ – ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ�ɢɡɦɟɧɹɟɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɬ 0,5 ɞɨ 0,8. 
Ƚɪɚɧɢɰɵ�ɞɥɹ�ɨɬɧɟɫɟɧɢɹ�ɜɚɝɨɧɚ�ɤ�ɤɚɬɟɝɨɪɢɢ «ɥɺɝɤɢɣ» ɢɥɢ «ɬɹɠɺɥɵɣ» ɜɵ-

ɛɢɪɚɸɬɫɹ�ɧɚ� ɨɫɧɨɜɟ�ɚɧɚɥɢɡɚ�ɫɬɪɭɤɬɭɪɵ�ɩɨɝɨɧɨɩɨɬɨɤɨɜ� ɨɬɞɟɥɶɧɵɯ�ɧɚɡɧɚɱɟ-
ɧɢɟ� ɢɯ� ɦɨɳɧɨɫɬɟɣ� ɢ� ɞɚɥɶɧɨɫɬɢ� ɫɥɟɞɨɜɚɧɢɹ. ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɩɪɢɧɢɦɚɟɬɫɹ 
ɱɬɨ�ɜɚɝɨɧ «ɥɺɝɤɢɣ», ɟɫɥɢ 

0ɥ 0 ,q qd  
©ɬɹɠɺɥɵɣ», ɟɫɥɢ 

0 ɬ 0 .q qt  

ɉɪɢ�ɬɚɤɨɣ�ɱɚɫɬɨɣ�ɩɪɨɰɟɞɭɪɟ�ɜɵɛɨɪɚ�ɤɚɬɟɝɨɪɢɢ�ɜɚɝɨɧɚ�ɢ�ɧɨɪɦɚɥɶɧɨɦ�ɡɚ-
ɤɨɧɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ «ɥɺɝɤɢɯ» ɜɚɝɨɧɨɜ 
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    (3) 

Ⱦɥɹ «ɬɹɠɺɥɵɯ» ɜɚɝɨɧɨɜ 
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ɉɨɫɥɟ�ɩɨɞɫɬɚɧɨɜɤɢ (1) ɜ (3) ɩɨɥɭɱɚɟɬɫɹ 
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             (5) 

Ɉɩɭɫɤɚɹ�ɩɪɨɦɟɠɭɬɨɱɧɵɟ�ɜɵɤɥɚɞɤɢ, ɩɨɥɭɱɢɦ�ɨɤɨɧɱɚɬɟɥɶɧɨɟ� ɜɵɪɚɠɟɧɢɟ 
ɞɥɹ�ɪɚɫɱɟɬɚ 0ɥ �ɬ,q q ,  ɬ�ɨɫɶ,  ɜ�ɷɬɨɦ�ɱɚɫɬɧɨɦ�ɫɥɭɱɚɟ�ɞɟɥɟɧɢɹ�ɜɚɝɨɧɨɜ�ɧɚ «ɥɺɝ-
ɤɢɟ» ɢ «ɬɹɠɺɥɵɟ»: 

                          0 0�ɥ 0 0ɬ 00,798 ı ,     0,798 ı .q qq q q q �  �   (6) 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
00 ,15, ı 3qq   �ɬɨ  

    �ɥ 15 0,798 3 13,6;q  �  �ɬ 16, 4.q   

ɍɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɸ� ɥɨɤɨɦɨɬɢɜɚ� ɜ� ɪɟɠɢɦɟ� ɬɹɝɢ� ɧɚ� ɛɟɫ-
ɫɬɵɤɨɜɨɦ�ɩɭɬɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

                              
/ 2
�ɬ 1,9 0,008 .0,00025w v v � �                  (7) 

ȼ�ɪɟɠɢɦɟ�ɯɨɥɨɫɬɨɝɨ�ɯɨɞɚ 

                              
/ 2
�ɯ 2,4 0,009 .0,00035w v v � �                  (8) 
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ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ� ɨɫɧɨɜɧɨɟ� ɭɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɸ� ɥɨɤɨ-
ɦɨɬɢɜɚ 

                                
/ / /
0 0ɬ �ɯȕ (1 ȕ) ,w w w � �             (9) 

ɝɞɟ�ȕ – ɞɨɥɹ�ɪɟɠɢɦɚ�ɬɹɝɢ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɩɨɟɡɞɚ. 
Ɋɚɛɨɬɚ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɩɨɟɡɞɚ, ɬÂɤɦ, 

                               
/ // -3

ɥ 0 c 0 ɥ F ɷ c( ( ) ) 10R L m w m w m m i N � � � �                      (10) 

ɝɞɟ L – ɞɥɢɧɚ�ɭɱɚɫɬɤɚ, ɤɦ; mɥ, mɫ – ɦɚɫɫɚ�ɛɪɭɬɬɨ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɥɨɤɨɦɨɬɢɜɚ 
ɢ�ɫɨɫɬɚɜɚ, ɬ; Nɫ – ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɟɡɞɨɜ�ɞɚɧɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ. 

ɉɪɢ�ɪɚɡɞɟɥɶɧɨɦ�ɮɨɪɦɢɪɨɜɚɧɢɢ «ɥɺɝɤɢɯ» ɢ «ɬɹɠɺɥɵɯ» ɩɨɟɡɞɨɜ 
 ɫɭɬ�ɥ

ɫɥ
c

,
m

N
n

     (11) 

ɝɞɟ mɫɭɬ�ɥ – ɫɭɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ «ɥɺɝɤɢɯ» ɜɚɝɨɧɨɜ; nɫ – ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ 
ɫɨɫɬɚɜɟ «ɥɺɝɤɨɝɨ» ɩɨɟɡɞɚ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ�ɨɛɪɚɡɨɦ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ Nɫɬ. 
Ƚɨɞɨɜɚɹ� ɷɤɨɧɨɦɢɹ� ɞɢɡɟɥɶɧɨɝɨ� ɬɨɩɥɢɜɚ� ɩɪɢ� ɪɚɡɞɟɥɶɧɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɢ 

ɩɨɟɡɞɨɜ 
  ǻȼ = 365 · 0,85R.                                          (12) 

Ⱦɥɹ�ɢɥɥɸɫɬɪɚɰɢɢ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɫɫɦɨɬɪɢɦ�ɩɪɢɦɟɪ�ɞɥɹ�ɭɱɚɫɬɤɚ 
ɞɥɢɧɨɣ 320 ɤɦ, ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ�ɥɨɤɨɦɨɬɢɜɨɦ�ɦɚɫɫɨɣ 276 ɬ�ɢ�ɬɟɯɧɢɱɟɫɤɨɣ 
ɫɤɨɪɨɫɬɶɸ�ɞɜɢɠɟɧɢɹ 70 ɤɦ�ɱ. ȼ�ɪɟɠɢɦɟ�ɬɹɝɢ�ȕ = 0,65. ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ�ɤɨ-
ɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɞɚɧɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ 240, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɨɠɢɞɚɧɢɟ�ɨɫɟɜɨɣ 
ɧɚɝɪɭɡɤɢ 15 ɬ�ɨɫɶ, ɚ�ɟɺ�ɫɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ 3 ɬ. ɗɤɜɢɜɚɥɟɧɬ-
ɧɵɣ�ɭɤɥɨɧ iɷ = 0,3 ‰. 

Ⱦɥɹ� ɢɫɯɨɞɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɨɟɡɞɨɜ� ɨɫɧɨɜɧɨɟ� ɭɞɟɥɶɧɨɟ� ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɫɨɫɬɚɜɥɹɟɬ 

       
2

/ /
0

3,0 0,09 70 0,002 700,7 1,97 ɤɝ�ɬ.
15

w � � � � �   

ɉɪɢ�ɪɚɡɞɟɥɶɧɨɦ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɩɨɟɡɞɨɜ�ɨɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ�ɞɥɹ «ɬɹɠɺɥɵɯ» 
ɜɚɝɨɧɨɜ 

 
�ɬ 15 0,798 3 16,38 ɬ�ɨɫɶ.q  �   

Ⱦɥɹ «ɥɺɝɤɢɯ» 
 

�ɥ 15 0,798 3 13,62 ɬ�ɨɫɶ.q  �   

ɍɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ «ɬɹɠɺɥɵɯ» ɜɚɝɨɧɨɜ  

 
2

//
�ɬ

3,0 0,09 70 0,002 700,7 1,87 ɤɝ�ɬ.
16,38

w � � � �
 �   

Ⱦɥɹ «ɥɺɝɤɢɯ» ɜɚɝɨɧɨɜ //
�ɥ 2,10 ɤɝ�ɬ.w   
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ɍɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɸ� ɥɨɤɨɦɨɬɢɜɚ� ɜ� ɪɟɠɢɦɟ� ɬɹɝɢ 
/
�ɬ 3,69 ɤɝ�ɬ,w  � ɚ� ɜ� ɪɟɠɢɦɟ� ɯɨɥɨɫɬɨɝɨ� ɯɨɞɚ – 4,75 ɤɝ�ɬ. ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ 

ɭɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ�ɥɨɤɨɦɨɬɢɜɚ, ɟɫɥɢ�ɞɨɥɹ�ɪɟɠɢɦɚ�ɬɹɝɢ�ȕ = 0,65 
ɫɨɫɬɚɜɢɬ 4,06 ɤɝ�ɬ.  

Ɋɚɛɨɬɚ�ɩɨ�ɩɪɟɨɞɨɥɟɧɢɸ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɪɢ�ɢɫɯɨɞɧɨɦ�ɜɚɪɢɚɧɬɟ�ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ�ɫɨɫɬɚɜɨɜ 

3240320(276 4,06 1,97 3600 (276 3600) 0,3) 10 12000,5 ɬ ɤɦ.
60

R � � � � � � � � �  �  

Ɋɚɛɨɬɚ�ɩɨ�ɩɪɟɨɞɨɥɟɧɢɸ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ «ɥɟɝɤɢɯ» ɩɨɟɡɞɨɜ, ɜɤɥɸɱɚɸ-
ɳɢɯ 80 ɜɚɝɨɧɨɜ, 

3
Ʌ

120320(276 4,06 13,6 4 80 2,10 (276 13,6 4 80) 0,3) 10 5591,1 ɬ ɤɦ.
80

R � � � � � � � � � � � � �  �

Ⱦɥɹ «ɬɹɠɺɥɵɯ» ɩɨɟɡɞɨɜ 
3

Ɍ
120 15,0320(276 4,06 16,4 4 60 1,87 (276 16,4 4 60) 0,3) 10
60 16,4

5704,1 ɬ ɤɦ.

R � � � � � � � � � � � � � �  

 �

     

ɋɭɦɦɚɪɧɚɹ� ɪɚɛɨɬɚ� ɬɨ�ɩɨ� ɩɪɟɨɞɨɥɟɧɢɸ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɪɢ�ɪɚɡɞɟɥɶɧɨɦ 
ɮɨɪɦɢɪɨɜɚɧɢɢ�ɩɨɟɡɞɨɜ Rɫ = 11295,2 ɬÂɤɦ. 

Ɋɚɡɞɟɥɶɧɨɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɩɨɟɡɞɨɜ� ɞɚɧɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɷɤɨɧɨɦɢɸ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɪɚɛɨɬɵ�ɥɨɤɨɦɨɬɢɜɨɜ 

ǻR = 12000,5 – 11295,2 = 705,3 ɬÂɤɦ. 
Ƚɨɞɨɜɚɹ�ɷɤɨɧɨɦɢɹ�ɞɢɡɟɥɶɧɨɝɨ�ɬɨɩɥɢɜɚ 

ǻȼ = 365·0,85·705,3 = 218819 ɤɝ = 218,8 ɬ.  
ɗɤɨɧɨɦɢɹ�ɌɗɊ� ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɜɢɫɢɬ� ɨɬ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ�ɠɟɥɟɡɧɨ-

ɞɨɪɨɠɧɨɣ�ɥɢɧɢɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ, ɱɬɨ�ɩɪɢ�ɭɦɟɧɶɲɟɧɢɢ�ɷɤɜɢɜɚɥɟɧɬ-
ɧɨɝɨ� ɭɤɥɨɧɚ� ɜɟɥɢɱɢɧɚ� ɷɤɨɧɨɦɢɢ�ɌɗɊ� ɬɚɤɠɟ� ɫɨɤɪɚɳɚɟɬɫɹ. Ɋɚɡɞɟɥɶɧɨɟ�ɮɨɪ-
ɦɢɪɨɜɚɧɢɟ «ɬɹɠɺɥɵɯ» ɢ «ɥɺɝɤɢɯ» ɩɨɟɡɞɨɜ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɫɭɳɟɫɬɜɟɧ-
ɧɵɣ�ɷɮɮɟɤɬ, ɤɨɬɨɪɵɣ�ɜɨɡɧɢɤɚɟɬ�ɜ�ɫɜɹɡɢ�ɫ�ɫɨɤɪɚɳɟɧɢɟɦ�ɪɚɡɦɟɪɨɜ�ɞɜɢɠɟɧɢɹ 
ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɥɢɧɢɢ�ɢ�ɪɨɫɬɨɦ�ɭɱɚɫɬɤɨɜɨɣ�ɫɤɨɪɨɫɬɢ. 

ɉɪɢ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɤɨɷɮɮɢ-
ɰɢɟɧɬ�ɭɱɚɫɬɤɨɜɨɣ�ɫɤɨɪɨɫɬɢ�ɧɚ�ɨɞɧɨɩɭɬɧɵɯ�ɥɢɧɢɹɯ 

                                          
ɫɬ ɝɪ ɩɚɫ

[ ɫɬ

(24 ( 2 ))
ȕ ,

24 12
t n n L

L v t
� �

 
�

                                      (13) 

ɝɞɟ L – ɞɥɢɧɚ�ɨɞɧɨɩɭɬɧɨɝɨ�ɭɱɚɫɬɤɚ; nɝɪ, nɩɚɫ – ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ�ɝɪɭɡɨɜɵɯ�ɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɟ; tɫɬ – ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɫɬɚɧɰɢɢ. 

ȼɟɥɢɱɢɧɚ tɫɬ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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ɫɬ ɪ ɪɡ

ɩɟɪ ɯ

2(0,12 0,01 ) Ĳ ,Lt n
z v

 � �¦                          (14) 

ɝɞɟ nɪ – ɪɚɫɱɺɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɟ; zɩɟɪ – ɤɨɥɢɱɟɫɬɜɨ�ɩɟɪɟɝɨ-
ɧɨɜ�ɧɚ�ɭɱɚɫɬɤɟ; vɯ – ɯɨɞɨɜɚɹ�ɫɤɨɪɨɫɬɶ;  �Ĳɪɡ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɪɚɡɝɨɧɚ�ɢ 
ɡɚɦɟɞɥɟɧɢɹ�ɩɨɟɡɞɚ. 

ɉɪɢ�ɪɚɡɞɟɥɶɧɨɦ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɩɨɟɡɞɨɜ 

                                 ,
12-24

))2( - (24
ȕ

ɫɬx

ɩɚɫɝɪɝɪɫɬ
ɪɮ tvL

Lnnnt �'�
                          (15) 

          
ɫɬ ɪ ɪɡ

ɩɟɪ ɯ

2(0,12 0,01( )) Ĳ .Lt n n
z v

 � � ' �¦    (16) 

ɉɪɢ�ɫɪɚɜɧɟɧɢɢ�ɜɵɪɚɠɟɧɢɣ (15) ɢ (13) ɨɱɟɜɢɞɧɨ, ɱɬɨ�ȕɪɮ > ȕ,  ɱɬɨ�ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɟɬ�ɨ�ɩɨɜɵɲɟɧɢɢ�ɭɱɚɫɬɤɨɜɨɣ�ɫɤɨɪɨɫɬɢ�ɧɚ�ɜɟɥɢɱɢɧɭ 

ɭɱ ɯ ɪɮ(ȕ ȕ).v v'  �        (17) 

Ʉɪɨɦɟ�ɩɨɜɵɲɟɧɢɹ�ɭɱɚɫɬɤɨɜɨɣ�ɫɤɨɪɨɫɬɢ�ɪɚɡɞɟɥɶɧɨɟ�ɮɨɪɦɢɪɨɜɚɧɢɟ «ɥɺɝ-
ɤɢɯ» ɢ «ɬɹɠɺɥɵɯ» ɩɨɟɡɞɨɜ�ɫɨɤɪɚɳɚɟɬ�ɤɨɥɢɱɟɫɬɜɨ�ɨɫɬɚɧɨɜɨɤ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡ-
ɞɨɜ�ɧɚ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɚɯ�ɞɥɹ�ɫɤɪɟɳɟɧɢɹ�ɢ�ɨɛɝɨɧɨɜ, ɩɪɢɯɨɞɹɳɢɣɫɹ�ɧɚ�ɩɚ-
ɪɭ�ɩɨɟɡɞɨɜ. 

Ⱦɥɹ�ɢɫɯɨɞɧɨɝɨ�ɜɚɪɢɚɧɬɚ 

                                                .1
ȕ12

)2(

x

ɩɚɫɝɪ
ɨɫɬ �

�
 

v
Lnn

k                                       (18) 

Ⱦɥɹ�ɩɪɟɞɥɚɝɚɟɦɨɣ�ɬɟɯɧɨɥɨɝɢɢ 

                              

ɝɪ ɝɪ ɩɚɫɪ
ɨɫɬ

ɯ ɪɮ

( 2 )
1.

12 ȕ
n n n L

k
v

� ' �
 �                       (19) 

Ɉɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɨɫɬɚɧɨɜɨɤ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɟ�ɡɚ�ɫɭɬɤɢ 

ɨɫɬ
ɨɫɬ ɝɪ1 2 .

2
kk n§ · � �¨ ¸

© ¹
   (20) 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ� ɷɤɨɧɨɦɢɹ�ɌɗɊ�ɢɡ�ɡɚ� ɫɨɤɪɚɳɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ�ɨɫɬɚɧɨɜɨɤ 
ɧɚ�ɭɱɚɫɬɤɟ  

          
� �

ɪ
ɪɨɫɬ ɨɫɬ

ɝɪ ɨɫɬ ɝɪ ɝɪ ɨɫɬ0,85 1 2 1 2 ,
2 2

k kB n b n n b
ª º§ ·§ ·'  � � � � � '« »¨ ¸ ¨ ¸
© ¹ © ¹¬ ¼

       (21) 

ɝɞɟ ɪ
ɨɫɬ ɨɫɬ,b b  – ɦɟɯɚɧɢɱɟɫɤɚɹ�ɪɚɛɨɬɚ�ɥɨɤɨɦɨɬɢɜɚ, ɫɜɹɡɚɧɧɚɹ�ɫ�ɨɫɬɚɧɨɜɤɨɣ�ɩɨ-

ɟɡɞɚ�ɧɚ�ɪɚɡɞɟɥɶɧɨɦ�ɩɭɧɤɬɟ�ɞɥɹ�ɫɤɪɟɳɟɧɢɹ�ɢɥɢ�ɨɛɝɨɧɚ. 
Ⱥɧɚɥɢɡ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɡɞɟɥɶɧɨɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɟɡ-

ɞɨɜ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɨɧɚ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɬɟɩɟɧɢ�ɡɚɩɨɥɧɟɧɢɹ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛ-
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ɧɨɫɬɢ�ɭɱɚɫɬɤɚ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�ɝɥɚɜɧɵɯ�ɩɭɬɟɣ�ɧɚ�ɩɟɪɟɝɨɧɟ. ɋ�ɪɨɫɬɨɦ�ɭɪɨɜɧɹ�ɡɚ-
ɝɪɭɡɤɢ� ɭɱɚɫɬɤɚ� ɪɚɡɞɟɥɶɧɨɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ «ɥɺɝɤɢɯ» ɢ «ɬɹɠɺɥɵɯ» ɩɨɟɡɞɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɨɜɵɲɚɟɬɫɹ. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɭɳɟɫɬ-
ɜɟɧɧɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɪɚɡɦɟɪɨɜ� ɞɜɢɠɟɧɢɹ� ɝɪɭɡɨɜɵɯ� ɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɨɟɡɞɨɜ� ɢ 
ɫɨɨɬɧɨɲɟɧɢɹ� ɢɯ� ɫɤɨɪɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ. Ɂɧɚɱɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ�ɧɚ� ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ�ɪɚɡɞɟɥɶɧɨɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɤɚɡɵɜɚɟɬ�ɭɪɨɜɟɧɶ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟ-
ɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɢ�ɤɨɥɢɱɟɫɬɜɨ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɨɜ�ɧɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ�ɭɱɚɫɬɤɟ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɡɞɟɥɶɧɨɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɹ 
©ɬɹɠɺɥɵɯ» ɢ «ɥɺɝɤɢɯ» ɩɨɟɡɞɨɜ� ɩɨɡɜɨɥɹɟɬ� ɩɨɜɵɫɢɬɶ� ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 

1 ɇɟɝɪɟɣ,  ȼ.  ə.�ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ / ȼ. ə. ɇɟɝɪɟɣ // 
Ɍɢɯɨɦɢɪɨɜɫɤɢɟ� ɱɬɟɧɢɹ: ɂɧɧɨɜɚɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ : ɦɚ-
ɬɟɪɢɚɥɵ�Ɇɟɠɞɭɧɚɪ.  ɧɚɭɱ.-ɩɪɚɤɬ.  ɤɨɧɮ.  /  ɩɨɞ�ɨɛɳ.  ɪɟɞ.  Ⱥ.  Ⱥ.  ȿɪɨɮɟɟɜɚ.  – Ƚɨɦɟɥɶ :  
ȻɟɥȽɍɌ, 2019. – ɋ. 29–32. 

2 ɇɟɝɪɟɣ, ȼ. ə.�Ɋɚɡɜɢɬɢɟ�ɬɟɨɪɢɢ�ɪɚɫɱɟɬɚ�ɩɥɚɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɞɧɨɝɪɭɩɩɧɵɯ�ɩɨ-
ɟɡɞɨɜ / ȼ. ə. ɇɟɝɪɟɣ, Ʉ. Ɇ. ɒɤɭɪɢɧ // ȼɟɫɬɧɢɤ�ȻɟɥȽɍɌɚ: ɇɚɭɤɚ�ɢ�ɬɪɚɧɫɩɨɪɬ. – 2017. – 
ʋ 2. – ɋ. 123–126. 

3 ɍɩɪɚɜɥɟɧɢɟ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ� ɪɚɛɨɬɨɣ� ɢ� ɤɚɱɟɫɬɜɨɦ� ɩɟɪɟɜɨɡɨɤ�ɧɚ� ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ : ɭɱɟɛ. ɞɥɹ� ɜɭɡɨɜ / ɉ. ɋ. Ƚɪɭɧɬɨɜ [ɢ� ɞɪ.]; ɩɨɞ� ɨɛɳ. ɪɟɞ.                 
ɉ. ɋ. Ƚɪɭɧɬɨɜɚ. – Ɇ. : Ɍɪɚɧɫɩɨɪɬ, 1994. – 543 ɫ. 

4 ɋɨɪɬɢɪɨɜɨɱɧɵɟ� ɫɬɚɧɰɢɢ : ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ɇ. ɇ. Ʌɭɝɨɜɰɨɜ [ɢ� ɞɪ.] – Ƚɨɦɟɥɶ : 
ȻɟɥȽɍɌ, 2009. – 248 ɫ. 

5 ɇɟɝɪɟɣ, ȼ. ə.�ɉɨɜɵɲɟɧɢɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ� ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ 
ɩɪɨɰɟɫɫɚ / ȼ. ə. ɇɟɝɪɟɣ, Ⱦ. ȼ. Ʉɨɡɥɨɜɢɱ // ɉɪɨɛɥɟɦɵ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ : ɦɚ-
ɬɟɪɢɚɥɵ XII Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ., ɩɨɫɜɹɳ. 160-ɥɟɬɢɸ�Ȼɟɥ. ɠ. ɞ. ȼ 2 ɱ. ɑ. 1. – 
Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ, 2022. – ɋ. 51–52. 

 
V. Ja. NEGREY 

ENERGY EFFICIENCY OF SEPARATE FORMATION 
«EASY» AND «HEAVY» TRAINS 
AT SORTING STATIONS 

By comparative accounts is proved energy efficiency of technology separate formation 
«heavy» and «easy» trains dependent from a degree of filling throughput a site and quan-
tity the main ways on railway line, and also from the sizes of movement cargo and passen-
ger trains, parity of their speeds movement, level a hardware of sorting station and quantity 
of separate items on a railway site. Is shown, that at increase a level of loading a railway 
line the efficiency separate formation of «easy» and «heavy» trains raises. 

 
ɉɨɥɭɱɟɧɨ 02.12.2022 
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ɉɈȼɕɒȿɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɂɋɉɈɅɖɁɈȼȺɇɂə 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ  ɂɇɎɊȺɋɌɊɍɄɌɍɊɕ 
ɌɊȺɇɋɉɈɊɌɇɕɏ�ɄɈɊɂȾɈɊɈȼ  
ɉɊɂ�ɋɈɁȾȺɇɂɂ�ɐȿɇɌɊȺ�ɄɈɈɊȾɂɇȺɐɂɂ  
ɆȿɀȾɍɇȺɊɈȾɇɕɏ�ɄɈɇɌȿɃɇȿɊɇɕɏ�ɉȿɊȿȼɈɁɈɄ�ȿȺɗɋ  
 

ɐɟɥɶɸ� ɫɨɡɞɚɧɢɹ� ɰɟɧɬɪɚ� ɤɨɨɪɞɢɧɚɰɢɢ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɟɪɟɜɨɡɨɤ 
�ɐɄ�ɆɄɉ) ɩɨ�ɬɟɪɪɢɬɨɪɢɢ�ɝɨɫɭɞɚɪɫɬɜ�í�ɱɥɟɧɨɜ�ȿȺɗɋ�ɜ�ɫɬɚɬɶɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɜɨɡɦɨɠ-
ɧɨɫɬɶ�ɫɭɳɟɫɬɜɟɧɧɨɝɨ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɬɪɚɧɡɢɬɧɨɝɨ�ɩɨɬɟɧ-
ɰɢɚɥɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɩɪɟɜɵɲɟɧɢɹ� ɫɩɪɨɫɚ� ɧɚɞ 
ɩɪɟɞɥɨɠɟɧɢɟɦ� ɫɟɪɜɢɫɨɜ� ɧɚ� ɦɟɠɞɭɧɚɪɨɞɧɵɟ� ɤɨɧɬɟɣɧɟɪɧɵɟ� ɩɟɪɟɜɨɡɤɢ� ɜ� ɫɨɨɛɳɟɧɢɢ 
Ʉɢɬɚɣ – ȿɜɪɨɩɚ – Ʉɢɬɚɣ�ɜ�ɩɟɪɢɨɞ�ɤɪɢɡɢɫɚ, ɧɚɱɚɜɲɟɝɨɫɹ�ɜ 2020 ɝɨɞɭ�ɢ�ɭɫɭɝɭɛɥɹɸɳɟ-
ɝɨɫɹ�ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɦɢ�ɫɨɛɵɬɢɹɦɢ�ɩɨɫɥɟɞɧɢɯ�ɥɟɬ. 

 
Ɍɪɚɞɢɰɢɨɧɧɵɣ� ɩɭɬɶ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ� ɩɪɟɜɵɲɟɧɢɹ� ɫɩɪɨɫɚ� ɧɚɞ� ɩɪɟɞ-

ɥɨɠɟɧɢɟɦ�ɜ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɤɚɯ – ɷɬɨ�ɩɨɜɵɲɟɧɢɟ�ɬɚ-
ɪɢɮɨɜ�ɧɚ�ɬɪɚɧɡɢɬɧɵɟ�ɩɟɪɟɜɨɡɤɢ. ɉɨ�ɬɚɤɨɦɭ�ɩɭɬɢ�ɢɞɭɬ�ɤɢɬɚɣɫɤɢɟ�ɩɚɪɬɧɟɪɵ, 
ɤɨɬɨɪɵɟ� ɨɪɝɚɧɢɡɨɜɚɥɢ� ɩɪɨɞɚɠɭ�ɞɟɮɢɰɢɬɧɵɯ�ɦɟɫɬ� ɜ� ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ 
ɦɟɫɬ�ɧɚ�ɤɨɧɤɭɪɫɧɨɣ�ɨɫɧɨɜɟ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɬɚɤɨɣ�ɦɟɪɵ�ɫɪɟɞɧɹɹ�ɫɬɨɢɦɨɫɬɶ�ɩɟ-
ɪɟɜɨɡɤɢ� ɝɪɭɠɺɧɨɝɨ 40-ɮɭɬɨɜɨɝɨ� ɤɨɧɬɟɣɧɟɪɚ� ɢɡ� Ʉɢɬɚɹ� ɜ� ɫɬɪɚɧɵ� ȿɜɪɨɫɨɸɡɚ  
ɜɨɡɪɨɫɥɚ�ɫ 5í7 ɞɨ 15í20 ɬɵɫ. ɞɨɥ. ɉɪɢ�ɷɬɨɦ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɫɬɨɢɦɨɫɬɢ�ɩɟɪɟ-
ɜɨɡɤɢ�ɜ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ�ɡɚ�ɭɱɚɫɬɨɤ�ɤɨɥɟɢ 1520 ɦɦ�ɩɨ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ 
ɝɨɫɭɞɚɪɫɬɜ�í�ɱɥɟɧɨɜ�ȿȺɗɋ (ɦɚɪɲɪɭɬ�Ⱦɨɫɬɵɤ�í�Ȼɪɟɫɬ) ɨɫɬɚɺɬɫɹ�ɜ�ɨɬɤɪɵɬɨɦ 
ɞɨɫɬɭɩɟ�ɩɨɱɬɢ�ɧɚ�ɞɨɤɪɢɡɢɫɧɨɦ�ɭɪɨɜɧɟ – ɨɤɨɥɨ 3 ɬɵɫ. ɞɨɥ.  

Ɍɚɤɚɹ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɰɟɧ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨɦ� ɤɨɪɢɞɨɪɟ� ɫɬɪɚɧ� ȿȺɗɋ� ɨɛɭ-
ɫɥɨɜɥɟɧɚ, ɩɨ� ɧɚɲɟɦɭ�ɦɧɟɧɢɸ, ɨɩɚɫɟɧɢɹɦɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɚɞɦɢɧɢɫɬɪɚ-
ɰɢɣ� ɝɨɫɭɞɚɪɫɬɜ� í� ɱɥɟɧɨɜ� ȿȺɗɋ� ɢ� ɢɯ� ɫɬɪɭɤɬɭɪ (ɜ� ɱɚɫɬɧɨɫɬɢ, ɈɌɅɄ�ɗɊȺ) 
ɭɯɭɞɲɢɬɶ� ɨɬɧɨɲɟɧɢɹ� ɫ� ɤɢɬɚɣɫɤɢɦɢ� ɩɚɪɬɧɺɪɚɦɢ� ɢ� ɩɨɬɟɪɹɬɶ� ɞɨɫɬɢɝɧɭɬɵɟ 
ɨɛɴɺɦɵ� ɩɟɪɟɜɨɡɨɤ. ȼɨ�ɜɬɨɪɵɯ, ɜ� ɭɫɥɨɜɢɹɯ� ɪɟɡɤɨɝɨ� ɪɨɫɬɚ� ɨɛɴɺɦɨɜ� ɤɨɧɬɟɣ-
ɧɟɪɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɩɪɢ  ɨɝɪɚɧɢɱɟɧɧɵɯ� ɩɪɨɩɭɫɤɧɵɯ� ɫɩɨɫɨɛɧɨɫɬɹɯ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɢ�ɞɟɮɢɰɢɬɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɫɭɳɟɫɬɜɟɧɧɨ�ɫɧɢɡɢɥɨɫɶ�ɤɚɱɟ-
ɫɬɜɨ�ɫɟɪɜɢɫɨɜ�ɜ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ. ȿɫɥɢ�ɞɨɤɪɢɡɢɫɧɵɣ�ɫɪɨɤ�ɞɨɫɬɚɜɤɢ�ɢɡ 
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Ʉɢɬɚɹ�ɜ�ȿɜɪɨɩɭ�ɫɨɫɬɚɜɥɹɥ 12í14 ɫɭɬɨɤ�ɩɪɢ�ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ�ɫɤɨɪɨɫɬɢ�ɨɤɨɥɨ 
1000 ɤɦ�ɫɭɬɤɢ, ɬɨ�ɜ 2021 ɝɨɞɭ�ɫɪɨɤ�ɞɨɫɬɚɜɤɢ  ɭɜɟɥɢɱɢɥɫɹ�ɞɨ 30í40 ɫɭɬɨɤ�ɢ 
ɛɨɥɟɟ�ɩɪɢ�ɫɧɢɠɟɧɢɢ  ɫɤɨɪɨɫɬɢ�ɞɨ 500í300 ɤɦ�ɫɭɬɤɢ. Ɉɫɧɨɜɧɚɹ�ɩɪɢɱɢɧɚ�ɜɨɡ-
ɧɢɤɧɨɜɟɧɢɹ�ɬɚɤɨɝɨ�ɧɟɝɚɬɢɜɧɨɝɨ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɨɝɪɚɧɢɱɟɧɢɢ 
ɩɪɢɺɦɚ�ɩɨɟɡɞɨɜ�ɩɨɥɶɫɤɢɦɢ�ɢ�ɧɟɦɟɰɤɢɦɢ�ɠɟɥɟɡɧɵɦɢ�ɞɨɪɨɝɚɦɢ�ɩɪɢ�ɧɟɫɨɝɥɚ-
ɫɨɜɚɧɧɨɫɬɢ�ɫ�ɤɢɬɚɣɫɤɢɦɢ�ɩɚɪɬɧɺɪɚɦɢ.  

ȼ 2022 ɝɨɞɭ�ɨɛɴɺɦɵ�ɩɟɪɟɜɨɡɨɤ�ɫɧɢɡɢɥɢɫɶ, ɢ�ɞɜɢɠɟɧɢɟ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�Ɂɚ-
ɩɚɞ� í� ȼɨɫɬɨɤ� ɜ� ɨɫɧɨɜɧɨɦ� ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɨɫɶ. ɇɨ� ɚɧɚɥɨɝɢɱɧɵɟ� ɩɪɨɛɥɟɦɵ 
ɜɨɡɧɢɤɥɢ�ɜ�ɨɛɪɚɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɨɝɪɚɧɢɱɟɧɢɟɦ�ɩɪɢɺɦɚ�ɩɨ-
ɟɡɞɨɜ�Ʉɢɬɚɣɫɤɢɦɢ�ɠɟɥɟɡɧɵɦɢ�ɞɨɪɨɝɚɦɢ�ɩɪɢ�ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ�ɫ�ɟɜɪɨɩɟɣ-
ɫɤɢɦɢ�ɩɚɪɬɧɺɪɚɦɢ.   

ȼ�ɪɚɦɤɚɯ� Ⱥɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɞɨɤɥɚɞɚ� ȿɜɪɚɡɢɣɫɤɨɣ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɤɨɦɢɫ-
ɫɢɢ (ȿɗɄ�ȿȺɗɋ) ɩɨ�ɦɟɠɞɭɧɚɪɨɞɧɵɦ�ɤɨɧɬɟɣɧɟɪɧɵɦ�ɩɟɪɟɜɨɡɤɚɦ�ɜ [1] ɩɪɢ-
ɜɨɞɢɬɫɹ� ɪɚɡɜɟɪɧɭɬɵɣ� ɚɧɚɥɢɡ� ɷɬɢɯ�ɢ� ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ�ɧɟɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤ-
ɬɢɜɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɩɭɫɤɧɵɯ� ɫɩɨɫɨɛɧɨɫɬɟɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ, ɚ� ɬɚɤɠɟ  ɭɫɥɨɜɢɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ�ɩɪɨɞɚɠɟ� ɫɟɪɜɢ-
ɫɨɜ�ɬɪɚɧɡɢɬɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɫɬɪɭɤɬɭɪɚɦɢ�ȿȺɗɋ�ɩɨ�ɪɵɧɨɱɧɵɦ 
ɰɟɧɚɦ  ɧɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ� ɫɩɪɨɫɚ� ɢ� ɩɪɟɞɥɨɠɟɧɢɹ� ɩɨ� ɩɪɢɦɟɪɭ� ɤɢɬɚɣɫɤɢɯ 
ɩɚɪɬɧɺɪɨɜ. ɇɚ�ɨɫɧɨɜɟ�ɷɬɨɝɨ�ɚɧɚɥɢɡɚ�ɞɚɺɬɫɹ�ɪɹɞ  ɪɟɤɨɦɟɧɞɚɰɢɣ, ɤɨɬɨɪɵɟ�ɫɜɨ-
ɞɹɬɫɹ�ɤ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɫɨɡɞɚɧɢɹ�ɜ�ɪɚɦɤɚɯ�ȿȺɗɋ  ɪɵɧɨɱɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ�ɤɨ-
ɨɪɞɢɧɚɰɢɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 
ɫɟɪɜɢɫɨɜ�ɜ�ɬɪɚɧɡɢɬɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ�ɩɨ�ɫɨɨɬɧɨɲɟɧɢɸ�ɰɟɧɵ�ɢ�ɤɚ-
ɱɟɫɬɜɚ�ɫ� ɭɱɺɬɨɦ�ɫɩɪɨɫɚ�ɢ�ɩɪɟɞɥɨɠɟɧɢɹ.  ɇɚɥɢɱɢɟ�ɬɚɤɨɝɨ�ɦɟɯɚɧɢɡɦɚ�ɩɨɡɜɨ-
ɥɢɬ� ɨɛɟɫɩɟɱɢɬɶ� ɩɪɢɜɥɟɱɟɧɢɟ� ɤ� ɩɟɪɟɜɨɡɤɚɦ� ɜɵɫɨɤɨɦɚɪɠɢɧɚɥɶɧɵɯ� ɬɨɜɚɪɨɜ, 
ɤɨɬɨɪɵɟ�ɛɨɥɟɟ�ɱɭɜɫɬɜɢɬɟɥɶɧɵ�ɤ�ɤɚɱɟɫɬɜɭ�ɫɟɪɜɢɫɨɜ�ɩɨ�ɤɪɢɬɟɪɢɹɦ�ɫɤɨɪɨɫɬɢ�ɢ 
ɪɟɝɭɥɹɪɧɨɫɬɢ, ɱɟɦ�ɤ�ɢɯ�ɰɟɧɚɦ. ɉɪɢ�ɷɬɨɦ�ɛɚɡɨɜɵɟ�ɞɟɣɫɬɜɭɸɳɢɟ�ɬɚɪɢɮɵ�ɞɥɹ 
ɫɟɪɜɢɫɨɜ, ɤɚɱɟɫɬɜɨ�ɤɨɬɨɪɵɯ�ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ�ɨɛɳɢɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɋɆȽɋ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɫɤɨɪɨɫɬɶ�ɩɟɪɟɜɨɡɨɤ – ɧɟ�ɧɢɠɟ 150 ɤɦ�ɫɭɬ,  ɦɨɝɭɬ� ɨɫɬɚɜɚɬɶɫɹ� ɧɚ 
ɩɪɟɠɧɟɦ�ɭɪɨɜɧɟ. ɐɟɧɚ�ɫɟɪɜɢɫɨɜ�ɩɨɜɵɲɟɧɧɨɝɨ�ɤɚɱɟɫɬɜɚ�ɩɨ�ɤɪɢɬɟɪɢɹɦ, ɩɪɟ-
ɜɵɲɚɸɳɢɦ�ɬɪɟɛɨɜɚɧɢɹ�ɋɆȽɋ (ɜ�ɱɚɫɬɧɨɫɬɢ, ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ  ɫɤɨɪɨɫɬɶ�ɞɨ 
1000 ɤɦ�ɫɭɬ), ɞɨɥɠɧɚ� ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɧɟɞɢɫɤɪɢɦɢɧɚɰɢɨɧɧɨɝɨ 
ɞɨɫɬɭɩɚ�ɤ�ɷɬɢɦ�ɫɟɪɜɢɫɚɦ.   

ɋɨɡɞɚɧɢɟ� ɬɚɤɨɝɨ� ɦɟɯɚɧɢɡɦɚ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɢ� ɜɨɡɦɨɠ-
ɧɵɦ�ɩɨɞ�ɷɝɢɞɨɣ�Ⱦɟɩɚɪɬɚɦɟɧɬɚ� ɬɪɚɧɫɩɨɪɬɚ�ɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ȿɜɪɚɡɢɣɫɤɨɣ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɤɨɦɢɫɫɢɢ (ȿɗɄ� ȿȺɗɋ). Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨɣ� ɨɫɧɨɜɨɣ� ɷɬɨɝɨ 
ɦɟɯɚɧɢɡɦɚ�ɞɨɥɠɟɧ�ɛɵɬɶ, ɩɨ�ɧɚɲɟɦɭ�ɩɪɟɞɥɨɠɟɧɢɸ,  ɐɟɧɬɪ�ɤɨɨɪɞɢɧɚɰɢɢ�ɦɟ-
ɠɞɭɧɚɪɨɞɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ȿȺɗɋ (ɐɄ�ɆɄɉ).  

ɐɟɥɟɜɵɟ�ɡɚɞɚɱɢ�ɐɄ�ɆɄɉ�ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ: 
í� ɦɚɪɤɟɬɢɧɝɨɜɵɣ� ɚɧɚɥɢɡ� ɤɨɧɴɸɧɤɬɭɪɵ� ɪɵɧɤɚ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɧɬɟɣ-

ɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɨɤ (ɆɄɉ) ɫ�ɰɟɥɶɸ�ɩɪɢɜɥɟɱɟɧɢɹ�ɤ�ɩɟɪɟɜɨɡɤɚɦ�ɩɨ�ɦɚɪɲɪɭɬɚɦ 
ȿȺɗɋ�ɬɪɚɧɡɢɬɧɵɯ�ɜɵɫɨɫɨɤɨɦɚɪɠɢɧɚɥɶɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɝɪɭɡɨɜ; 
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í�ɪɚɡɪɚɛɨɬɤɚ�ɩɪɟɞɥɨɠɟɧɢɣ�ɫɟɪɜɢɫɨɜ�ɆɄɉ�ɧɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɧɚɰɢɨɧɚɥɶ-
ɧɵɯ�ɨɩɟɪɚɬɨɪɨɜ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɝɨɫɭɞɚɪɫɬɜ�í�ɱɥɟ-
ɧɨɜ�ȿȺɗɋ. Ɉɫɧɨɜɧɵɦ�ɤɨɦɩɥɟɤɫɧɵɦ (ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦ) ɜɵɪɚɠɟɧɢɟɦ  ɷɬɢɯ 
ɩɪɟɞɥɨɠɟɧɢɣ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɫɤɜɨɡɧɵɟ� ɧɢɬɤɢ� ɪɚɫɩɢɫɚɧɢɣ� ɞɜɢɠɟɧɢɹ� ɦɟɠɞɭ-
ɧɚɪɨɞɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɨɜ; 

í�ɨɩɪɟɞɟɥɟɧɢɟ�ɬɟɤɭɳɟɝɨ�ɫɩɪɨɫɚ�ɧɚ�ɫɟɪɜɢɫɵ�ɆɄɉ�ɢ�ɩɪɨɞɚɠɚ (ɩɨ�ɩɨɪɭɱɟ-
ɧɢɹɦ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɨɩɟɪɚɬɨɪɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ) 
ɫɤɜɨɡɧɵɯ  ɧɢɬɨɤ�ɪɚɫɩɢɫɚɧɢɣ�ɆɄɉ�ɢ�ɦɟɫɬ�ɜ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ  ɧɚ�ɰɢɮ-
ɪɨɜɨɣ� ɛɢɪɠɟ� ɧɚ� ɨɫɧɨɜɟ� ɫɜɨɛɨɞɧɨɣ� ɤɨɧɤɭɪɟɧɰɢɢ� ɢ� ɧɟɞɢɫɤɪɢɦɢɧɚɰɢɨɧɧɨɝɨ 
ɞɨɫɬɭɩɚ�ɤ�ɫɟɪɜɢɫɚɦ�ɆɄɉ; 

í�ɤɨɨɪɞɢɧɚɰɢɹ�ɢɫɩɨɥɧɟɧɢɹ�ɫɤɜɨɡɧɵɯ�ɪɚɫɩɢɫɚɧɢɣ�ɆɄɉ�ɩɨɫɪɟɞɫɬɜɨɦ  ɪɟ-
ɤɨɦɟɧɞɚɰɢɣ� ɞɥɹ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɩɟɪɟɜɨɡɱɢɤɨɜ� ɛɟɡ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɜ� ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɩɟɪɟɜɨɡɤɚɦɢ; 

í� ɚɧɚɥɢɡ� ɢɫɩɨɥɧɟɧɧɵɯ� ɫɤɜɨɡɧɵɯ� ɪɚɫɩɢɫɚɧɢɣ� ɆɄɉ� ɧɚ� ɨɫɧɨɜɟ� ɦɨɧɢɬɨ-
ɪɢɧɝɚ�ɆɄɉ�ɫɨɡɞɚɧɢɹ�ɞɨɤɚɡɚɬɟɥɶɧɨɣ�ɛɚɡɵ�ɞɥɹ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɨɬɜɟɬɫɬɜɟɧɧɨ-
ɫɬɢ�ɡɚ�ɧɚɪɭɲɟɧɢɟ�ɞɨɝɨɜɨɪɧɵɯ�ɭɫɥɨɜɢɣ�ɩɪɨɞɚɠɢ�ɧɢɬɨɤ�ɆɄɉ�ɢ�ɦɟɫɬ�ɜ�ɤɨɧ-
ɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ.    

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ�ɜ�ɫɜɨɟɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɐɄ�ɆɄɉ�ɞɨɥɠɟɧ�ɨɩɢɪɚɬɶɫɹ: 
í� ɧɚ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ (ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ� ɤ� ɫɨɜɪɟɦɟɧɧɵɦ  ɬɪɟɛɨɜɚ-

ɧɢɹɦ�ɪɵɧɤɚ�ɢ�ɜɨɡɦɨɠɧɨɫɬɹɦ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨ-
ɝɢɣ) ɩɪɚɜɨɜɵɟ, ɧɨɪɦɚɬɢɜɧɨ�ɬɟɯɧɢɱɟɫɤɢɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ (ɬɚɪɢɮɧɵɟ) ɢ�ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɨɪɝɚɧɢɡɚɰɢɢ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɟɪɟɜɨ-
ɡɨɤ�ɩɨ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ�ɝɨɫɭɞɚɪɫɬɜ�í�ɱɥɟɧɨɜ�ȿȺɗɋ;  

í� ɰɢɮɪɨɜɭɸ� ɢɧɬɟɝɪɚɰɢɨɧɧɭɸ� ɩɥɚɬɮɨɪɦɭ, ɨɛɴɟɞɢɧɹɸɳɭɸ� ɂɌ�ɫɢɫɬɟɦɵ 
ɤɥɸɱɟɜɵɯ� ɭɱɚɫɬɧɢɤɨɜ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɫɨɡɞɚɸ-
ɳɭɸ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�ɟɞɢɧɨɟ�ɞɨɜɟɪɢɬɟɥɶɧɨɟ�ɰɢɮɪɨɜɨɟ   ɩɪɨɫɬɪɚɧɫɬɜɨ [2]. 

Ⱦɥɹ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ  ɭɫɥɨɜɢɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɆɄɉ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɪɚɡɪɚ-
ɛɨɬɚɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɋɨɝɥɚɲɟɧɢɟ�ɦɟɠɞɭ�ɤɥɸɱɟɜɵɦɢ�ɭɱɚɫɬɧɢɤɚɦɢ�ɆɄɉ 
ɤɚɤ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɚɤɬ�ɤ�ɋɆȽɋ. ɉɟɪɜɵɣ�ɲɚɝ�ɜ�ɷɬɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɭɠɟ�ɫɞɟ-
ɥɚɧ. ȼ�ɪɚɦɤɚɯ�ɈɋɀȾ�ɪɚɡɪɚɛɨɬɚɧɨ «ɋɨɝɥɚɲɟɧɢɟ�ɨ�ɩɟɪɟɜɨɡɤɟ�ɤɨɧɬɟɣɧɟɪɨɜ�ɜ 
ɫɨɫɬɚɜɟ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɨɟɡɞɨɜ� ɜ� ɦɟɠɞɭɧɚɪɨɞɧɨɦ� ɫɨɨɛɳɟɧɢɢ» [3]. ȼ� ɷɬɨɦ 
ɋɨɝɥɚɲɟɧɢɢ� ɜɜɟɞɟɧɨ� ɩɨɧɹɬɢɟ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɩɨɟɡɞɚ� ɢ� ɨɩɟɪɚɬɨɪɚ� ɤɨɧɬɟɣ-
ɧɟɪɧɨɝɨ� ɩɨɟɡɞɚ. ȼ� ɪɚɡɜɢɬɢɟ� ɞɚɧɧɨɣ� ɤɨɧɰɟɩɰɢɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɪɚɡɪɚɛɨɬɚɬɶ  
ɋɨɝɥɚɲɟɧɢɟ� ɨ� ɩɟɪɟɜɨɡɤɟ� ɝɪɭɩɩ� ɤɨɧɬɟɣɧɟɪɨɜ. Ɉɩɟɪɚɬɨɪɵ� ɷɬɢɯ� ɝɪɭɩɩ� ɛɭɞɭɬ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ� ɜ� ɩɨɤɭɩɤɟ� ɫɤɜɨɡɧɵɯ� ɪɚɫɩɢɫɚɧɢɣ�ɆɄɉ, ɬ. ɟ. ɫɬɚɧɭɬ� ɪɟɚɥɶ-
ɧɵɦɢ�ɩɨɤɭɩɚɬɟɥɹɦɢ�ɷɬɢɯ�ɧɢɬɨɤ�ɢ�ɦɟɫɬ�ɜ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɚɯ. 

ȼ�ɪɚɦɤɚɯ� ɭɤɚɡɚɧɧɨɝɨ� ɫɨɝɥɚɲɟɧɢɹ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɪɟɲɟɧɵ� ɜɨɩɪɨɫɵ� ɬɚɪɢ-
ɮɢɤɚɰɢɢ�ɆɄɉ�ɩɪɢ�ɩɟɪɟɜɨɡɤɚɯ�ɩɨ�ɫɤɜɨɡɧɵɦ�ɪɚɫɩɢɫɚɧɢɹɦ. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ�ɭɧɢɮɢɤɚɰɢɸ  ɫ�ɬɚɪɢɮɧɵɦɢ  ɭɫɥɨɜɢɹɦɢ�ɧɚ�ɫɨɩɪɟɞɟɥɶɧɵɯ�ɠɟ-
ɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ�ɬɪɟɯ�ɫɬɪɚɧ, ɝɞɟ  ɫɨɡɞɚɧɵ�ɦɟɯɚɧɢɡɦɵ  ɩɪɨɞɚɠɢ�ɧɢɬɨɤ�ɪɚɫɩɢ-
ɫɚɧɢɹ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɩɨ�ɩɪɢɧɰɢɩɭ «ɜɟɡɢ�ɢɥɢ�ɩɥɚɬɢ».  
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ɉɚɪɚɥɥɟɥɶɧɨ� ɫ� ɪɚɡɪɚɛɨɬɤɨɣ�ɋɨɝɥɚɲɟɧɢɹ� ɞɨɥɠɧɚ� ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ� ɢɧɬɟ-
ɝɪɚɰɢɨɧɧɚɹ�ɰɢɮɪɨɜɚɹ  ɩɥɚɬɮɨɪɦɚ (ɂɐɉ�ɆɄɉ), ɨɛɴɟɞɢɧɹɸɳɚɹ  ɂɌ�ɫɢɫɬɟɦɵ 
ɤɥɸɱɟɜɵɯ� ɭɱɚɫɬɧɢɤɨɜ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɫɨɡɞɚɸ-
ɳɚɹ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�ɟɞɢɧɨɟ�ɞɨɜɟɪɢɬɟɥɶɧɨɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ   ɩɪɨɫɬɪɚɧɫɬɜɨ.  

�ȼ� ɪɚɦɤɚɯ� ɂɐɉ�ɆɄɉ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɫɨɡɞɚɧ� ɰɢɮɪɨɜɨɣ� ɦɟɯɚɧɢɡɦ� ɪɚɡɪɚ-
ɛɨɬɤɢ, ɩɪɨɞɚɠɢ, ɤɨɨɪɞɢɧɚɰɢɢ�ɢ�ɤɨɧɬɪɨɥɹ�ɢɫɩɨɥɧɟɧɢɹ  ɫɤɜɨɡɧɵɯ�ɪɚɫɩɢɫɚɧɢɣ 
ɤɚɤ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɫɟɪɜɢɫ�ɗɤɨɫɢɫɬɟɦɵ� ɰɢɮɪɨɜɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨ-
ɪɨɜ  ȿȺɗɋ. ɗɬɨɬ�ɧɨɜɵɣ�ɫɟɪɜɢɫ�ɦɨɠɟɬ�ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ�ɩɨɫɥɟ�ɪɟɚɥɢɡɚɰɢɢ�ɩɟ-
ɪɟɱɧɹ� ɫɟɪɜɢɫɨɜ, ɭɬɜɟɪɠɞɺɧɧɵɯ� Ɋɚɫɩɨɪɹɠɟɧɢɟɦ� ɋɨɜɟɬɚ� ȿȺɗɋ� ʋ 29 ɨɬ 
23.11.2020 ɝ. ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩ. 2 ɷɬɨɝɨ�Ɋɚɫɩɨɪɹɠɟɧɢɹ. Ɋɚɡɪɚɛɨɬɤɚ�ɞɚɧɧɨɝɨ 
ɫɟɪɜɢɫɚ�ɡɚɜɟɪɲɚɟɬɫɹ�ɜ�ɷɬɨɦ�ɝɨɞɭ. ȼ�ɩɟɪɟɱɟɧɶ�ɜɤɥɸɱɺɧ� ɬɨɥɶɤɨ�ɨɞɢɧ�ɮɭɧɞɚ-
ɦɟɧɬɚɥɶɧɵɣ�ɫɟɪɜɢɫ�ɩɨ�ɷɥɟɤɬɪɨɧɧɨɣ�ɧɚɤɥɚɞɧɨɣ (ɟ�ɋɆȽɋ). Ɍɢɩɨɜɨɣ�ɩɪɨɬɨɬɢɩ 
ɷɬɨɝɨ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɫɟɪɜɢɫɚ� ɨɪɢɟɧɬɢɪɭɟɬ� ɞɟɣɫɬɜɭɸɳɢɟ�ɂɌ�ɫɢɫɬɟɦɵ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɚɞɦɢɧɢɫɬɪɚɰɢɣ  ɝɨɫɭɞɚɪɫɬɜ�í�ɱɥɟɧɨɜ�ȿȺɗɋ�ɧɚ�ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ�ɧɨɜɵɯ�ɫɬɚɧɞɚɪɬɨɜ�ɋȿɎȺɄɌ�ɈɈɇ).     

ȼ� ɪɚɦɤɚɯ� ɷɬɨɝɨ� ɫɟɪɜɢɫɚ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ� ɩɪɨɞɚɠɭ� ɧɢɬɨɤ  
ɫɤɜɨɡɧɵɯ� ɪɚɫɩɢɫɚɧɢɣ� ɧɚ� ɷɥɟɤɬɪɨɧɧɨɣ� ɛɢɪɠɟ� ɰɢɮɪɨɜɨɣ� ɢɧɬɟɝɪɚɰɢɨɧɧɨɣ 
ɩɥɚɬɮɨɪɦɵ, ɢɝɪɚɹ� ɧɚ� ɩɨɜɵɲɟɧɢɟ. ɉɪɢ� ɷɬɨɦ� ɫɬɚɪɬɨɜɚɹ� ɰɟɧɚ� ɦɨɠɟɬ� ɨɫɬɚ-
ɜɚɬɶɫɹ�ɧɚ�ɭɪɨɜɧɟ, ɛɥɢɡɤɨɦ�ɤ  ɞɨɤɪɢɡɢɫɧɨɦɭ. ɉɨɤɭɩɚɬɟɥɹɦɢ�ɪɚɫɩɢɫɚɧɢɣ�ɦɨ-
ɝɭɬ� ɛɵɬɶ� ɝɪɭɡɨɜɥɚɞɟɥɶɰɵ� ɢɥɢ� ɨɩɟɪɚɬɨɪɵ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɩɟɪɟɜɨɡɨɤ, ɚ� ɩɪɨ-
ɞɚɜɰɚɦɢ� í� ɠɟɥɟɡɧɵɟ� ɞɨɪɨɝɢ� ɫɬɪɚɧ� í� ɱɥɟɧɨɜ� ȿȺɗɋ� ɱɟɪɟɡ� ɛɢɪɠɟɜɨɝɨ 
ɩɨɫɪɟɞɧɢɤɚ�ɜ  ɥɢɰɟ�ɐɄ�ɆɄɉ. 

ɋɨɡɞɚɜɚɟɦɵɣ� ɂɐɉ�ɆɄɉ� ɧɟ� ɞɨɥɠɟɧ� ɩɨɞɦɟɧɹɬɶ� ɫɨɛɨɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɫɢɫɬɟɦɵ� ɭɱɚɫɬɧɢɤɨɜ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɨɜ� ɢ� ɧɟ� ɞɨɥɠɟɧ� ɜɦɟɲɢɜɚɬɶɫɹ� ɜ 
ɪɟɲɟɧɢɟ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɡɚɞɚɱ�ɢ�ɧɚɪɭɲɚɬɶ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɫɭɜɟɪɟɧɢɬɟɬ�ɫɬɪɚɧ�í 
ɱɥɟɧɨɜ� ȿȺɗɋ. ɇɚɩɪɨɬɢɜ, ɂɐɉ�ɆɄɉ� ɞɨɥɠɟɧ� ɛɚɡɢɪɨɜɚɬɶɫɹ� ɧɚ� ɂɌ�ɫɢɫɬɟɦɚɯ 
ɪɚɡɥɢɱɧɵɯ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɭɱɚɫɬɧɢɤɨɜ� ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɫ 
ɰɟɥɶɸ�ɤɨɨɪɞɢɧɚɰɢɢ�ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ  ɧɚ�ɦɟɠɞɭɧɚɪɨɞɧɨɦ�ɭɪɨɜɧɟ�ɢ�ɞɨɫɬɢ-
ɠɟɧɢɹ� ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɷɮɮɟɤɬɨɜ. ɉɪɢ� ɷɬɨɦ�ɂɐɉ�ɆɄɉ�ɞɨɥɠɟɧ�ɨɛɟɫɩɟɱɢɬɶ 
ɢɯ�ɩɨɥɧɭɸ�ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɬɟɯ-
ɧɨɥɨɝɢɹɯ. ȼɚɠɧɨɣ�ɰɟɥɟɜɨɣ�ɡɚɞɚɱɟɣ�ɂɐɉ�ɆɄɉ�ɹɜɥɹɟɬɫɹ�ɨɛɟɫɩɟɱɟɧɢɟ�ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɩɨɞɞɟɪɠɤɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɭɩɪɚɜ-
ɥɹɸɳɢɯ� ɪɟɲɟɧɢɣ� ɩɟɪɫɨɧɚɥɚ� ɭɱɚɫɬɧɢɤɨɜ� ɩɟɪɟɜɨɡɨɤ� ɩɨ� ȿɜɪɚɡɢɣɫɤɢɦ 
ɤɨɪɢɞɨɪɚɦ�ɧɚ�ɜɫɟɯ�ɷɬɚɩɚɯ�ɠɢɡɧɟɧɧɨɝɨ�ɰɢɤɥɚ�ɦɟɠɞɭɧɚɪɨɞɧɨɣ�ɝɪɭɡɨɜɨɣ�ɩɟɪɟ-
ɜɨɡɤɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ�ɩɪɚɜɨɜɨɣ�ɮɨɪɦɨɣ�ɐɄ�ɆɄɉ�ɦɨɠɟɬ�ɛɵɬɶ�ɚɜɬɨɧɨɦɧɚɹ�ɧɟ-
ɤɨɦɦɟɪɱɟɫɤɚɹ�ɨɪɝɚɧɢɡɚɰɢɹ (ȺɇɈ), ɫɨɡɞɚɜɚɟɦɚɹ�ɩɨ�ɡɚɤɨɧɚɦ�ɊɎ, ɬɚɤ�ɤɚɤ�ɨɮɢɫ 
ȿɜɪɚɡɢɣɫɤɨɣ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɤɨɦɢɫɫɢɢ�ɧɚɯɨɞɢɬɫɹ�ɜ�Ɇɨɫɤɜɟ. ɇɚ�ɩɟɪɜɨɦ�ɷɬɚ-
ɩɟ� ɮɨɪɦɢɪɭɟɬɫɹ� ɩɪɨɟɤɬɧɵɣ� ɨɮɢɫ, ɫɨɡɞɚɜɚɟɦɵɣ� ɡɚ� ɫɱɺɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɪɟɞɫɬɜ� ȿȺɗɋ. ɉɨɫɥɟ� ɜɜɨɞɚ� ɜ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɟɪɟɜɨɞ 
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ɞɚɧɧɨɝɨ� ɩɪɨɟɤɬɧɨɝɨ� ɨɮɢɫɚ� ɧɚ� ɫɚɦɨɮɢɧɚɧɫɢɪɨɜɚɧɢɟ� ɡɚ� ɫɱɺɬ� ɞɨɯɨɞɨɜ, ɩɨɥɭ-
ɱɚɟɦɵɯ�ɨɬ�ɩɪɨɞɚɠɢ�ɰɢɮɪɨɜɵɯ�ɫɟɪɜɢɫɨɜ�ɆɄɉ.   

Ⱦɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɩɪɨɟɤɬɚ�ɩɨ�ɫɨɡɞɚɧɢɸ�ɐɄ�ɆɄɉ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɫɨɡɞɚɬɶ�ɪɚ-
ɛɨɱɭɸ�ɝɪɭɩɩɭ�ɩɪɢ�Ʉɨɧɫɭɥɶɬɚɬɢɜɧɨɦ�ɤɨɦɢɬɟɬɟ�ɩɨ�ɬɪɚɧɫɩɨɪɬɭ�ɢ�ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɟ� ȿɜɪɚɡɢɣɫɤɨɣ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɤɨɦɢɫɫɢɢ, ɤɨɬɨɪɚɹ� ɞɨɥɠɧɚ� ɨɩɪɟɞɟɥɢɬɶ  
ɩɨɪɹɞɨɤ�ɪɟɲɟɧɢɹ�ɧɚɡɜɚɧɧɵɯ�ɜɵɲɟ�ɜɨɩɪɨɫɨɜ�ɧɚ�ɧɚɭɱɧɨɣ�ɨɫɧɨɜɟ  ɜ�ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɨɦ�ɩɨɪɹɞɤɟ. ɍɱɢɬɵɜɚɹ�ɫɥɨɠɧɨɫɬɶ�ɢ�ɦɚɫɲɬɚɛɧɨɫɬɶ�ɩɪɨɟɤɬɧɨɣ�ɡɚɞɚ-
ɱɢ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɰɟɥɟɫɨɨɛɪɚɡɧɵɦɢ�ɩɪɨɜɨɞɢɬɶ�ɷɤɫɩɟɪɢɦɟɧɬ�ɧɚ�ɨɝɪɚɧɢɱɟɧ-
ɧɨɦ� ɩɢɥɨɬɧɨɦ  ɩɨɥɢɝɨɧɟ, ɝɞɟ� ɛɭɞɟɬ� ɨɪɝɚɧɢɡɨɜɚɧɨ� ɞɜɢɠɟɧɢɟ� ɬɪɚɧɡɢɬɧɵɯ 
ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɨɜ�ɩɨ�ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ�ɫɤɜɨɡɧɵɦ�ɪɚɫɩɢɫɚɧɢɹɦɢ�ɧɚ�ɨɫ-
ɧɨɜɟ�ɬɨɥɶɤɨ�ɨɞɧɨɣ�ɧɢɬɤɢ�ɝɪɚɮɢɤɚ, ɜɵɞɟɥɹɟɦɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�ɚɞɦɢɧɢ-
ɫɬɪɚɰɢɹɦɢ�Ɋɨɫɫɢɢ, Ȼɟɥɚɪɭɫɢ�ɢ�Ʉɚɡɚɯɫɬɚɧɚ. 
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V. Ⱥ. PADALITCA 

INCREASE EFFICIENCY OF USE RAILWAY INFRASTRUCTURE 
TRANSPORT CORRIDORS AT CREATION 
THE CENTRE OF COORDINATION INTERNATIONAL 
CONTAINER TRANSPORTATIONS ȿȺ(ɋ 

In clause defined the opportunity of essential increase efficiency use of transit potential 
transport corridors. For this purpose it is offered to create the centre of coordination the in-
ternational container transportations on territory of the states ȿȺȿɋ. Significant excess of 
demand above the offer services on the international container transportations in the mes-
sage China – Europa í China now is observed. This condition was provoked the crisis 
which has begun in 2020, amplifying geopolitical events of last years. 
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ɋɌɊɍɄɌɍɊȺ�ɍɇɂɎɂɐɂɊɈȼȺɇɇɈɃ�ɐɂɎɊɈȼɈɃ�ɋɏȿɆɕ 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ�ɋɌȺɇɐɂɂ 
  

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɡɨɛɪɚɠɚɟɦɵɯ�ɨɛɴɟɤɬɨɜ�ɫɯɟɦɵ�ɫɬɚɧɰɢɢ�ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ�ɧɚ 
ɬɟɯɧɢɱɟɫɤɢɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɚɥɝɨɪɢɬɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɤɨɧɟɱɧɨɣ 
ɫɯɟɦɵ�ɫɬɚɧɰɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ. Ɏɨɪɦɭɥɢ-
ɪɭɸɬɫɹ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɲɚɛɥɨɧɭ, ɬɟɯɧɢɱɟɫɤɨɣ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɚɦ�ɫɬɚɧɰɢɢ. 

 
ȼ�ɩɪɚɤɬɢɤɟ�ɩɪɨɟɤɬɧɨɣ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɢɫɩɨɥɶ-

ɡɭɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɧɟɦɚɫɲɬɚɛɧɵɟ�ɫɯɟɦɵ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ (ɫɯɟɦɚɬɢɱɟɫɤɢɣ 
ɩɥɚɧ, ɫɯɟɦɚ� ɫɬɚɧɰɢɢ� ɫ� ɩɪɢɦɵɤɚɸɳɢɦɢ� ɩɨɞɴɟɡɞɧɵɦɢ� ɩɭɬɹɦɢ, ɫɯɟɦɵ� ɫɬɚɧ-
ɰɢɢ� ɫ� ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ� ɜɨɞɨ-, ɷɧɟɪɝɨ-, ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɫ� ɪɚɡɝɪɚɧɢɱɟɧɢɟɦ 
ɬɟɪɪɢɬɨɪɢɢ�ɫɬɚɧɰɢɢ�ɩɨ�ɡɨɧɚɦ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɪɝɚɧɢɡɚɰɢ-
ɨɧɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ, ɫɯɟɦɚ� ɫɥɭɠɟɛɧɵɯ� ɩɪɨɯɨɞɨɜ, ɫɯɟɦɚ� ɫ� ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɦɢ� ɥɢɧɢɹɦɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɪɚɡɥɢɱɧɵɯ� ɤɚɬɟɝɨɪɢɣ� ɢ� ɞɪ.). 
ȼɫɟ�ɷɬɢ�ɫɯɟɦɵ�ɢɦɟɸɬ�ɨɞɧɭ�ɢ�ɬɭ�ɠɟ�ɫɬɪɭɤɬɭɪɧɭɸ�ɨɫɧɨɜɭ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ.  

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɢɡɨɛɪɚɠɚɟɦɵɯ� ɨɛɴɟɤɬɨɜ� ɜɫɟ� ɫɯɟɦɵ� ɫɬɚɧɰɢɢ� ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ�ɧɚ�ɬɟɯɧɢɱɟɫɤɢɟ, ɨɬɨɛɪɚɠɚɸɳɢɟ�ɪɟɚɥɶɧɵɟ�ɨɛɴɟɤɬɵ�ɫɬɚɧɰɢɢ (ɩɭɬɢ, 
ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ, ɫɜɟɬɨɮɨɪɵ, ɤɨɧɬɚɤɬɧɭɸ�ɫɟɬɶ, ɡɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ), 
ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɧɚ�ɤɨɬɨɪɵɯ�ɤɪɨɦɟ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢ-
ɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɢɡɨɛɪɚɠɚɸɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɧɵɯ�ɨɛɨ-
ɡɧɚɱɟɧɢɣ�ɨɛɴɟɤɬɵ, ɧɟ�ɫɨɞɟɪɠɚɳɢɟɫɹ�ɧɚ�ɦɚɫɲɬɚɛɧɨɦ�ɩɥɚɧɟ�ɫɬɚɧɰɢɢ (ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɟ�ɥɢɧɢɢ�ɩɪɨɩɭɫɤɚ�ɩɨɟɡɞɨɜ, ɡɨɧɵ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ, 
©ɩɚɪɤɢ�ɪɵɛɤɢ», ɦɚɧɟɜɪɨɜɵɟ�ɪɚɣɨɧɵ). 

Ɉɛɴɟɤɬɵ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɢɯ�ɚɬɪɢɛɭɬɵ�ɜɤɥɸɱɚɸɬɫɹ�ɜ�ɰɢɮɪɨɜɨɣ�ɦɚɫ-
ɲɬɚɛɧɵɣ� ɩɥɚɧ,  ɢɡ� ɤɨɬɨɪɨɝɨ� ɫɜɟɞɟɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɩɟɪɟɧɟɫɟɧɵ� ɜ� ɫɬɪɭɤɬɭɪɭ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɰɢɮɪɨɜɨɣ� ɫɯɟɦɵ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɛɴɟɤɬɵ�ɨɬɫɭɬɫɬɜɭɸɬ 
ɜ�ɰɢɮɪɨɜɨɦ�ɩɥɚɧɟ�ɢ� ɞɨɥɠɧɵ�ɛɵɬɶ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɵ�ɜ� ɤɨɧɤɪɟɬɧɨɣ�ɫɯɟɦɟ�ɩɨ 
ɧɟɤɨɬɨɪɵɦ�ɭɫɬɚɧɨɜɥɟɧɧɵɦ�ɩɪɚɜɢɥɚɦ. ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɚɠɟ�ɨɛɴɟɤɬɵ 
ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɩɥɚɧɚ� ɫɬɚɧɰɢɢ� ɜɢɡɭɚɥɶɧɨ� ɧɟ� ɢɞɟɧɬɢɱɧɵ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɦ�ɨɛɴɟɤɬɚɦ�ɧɟɦɚɫɲɬɚɛɧɨɣ�ɫɯɟɦɵ. ɉɨɫɥɟɞɧɢɟ�ɩɪɟɬɟɪɩɟɜɚɸɬ�ɦɚɫɲɬɚɛɢɪɨ-
ɜɚɧɧɵɟ�ɞɟɮɨɪɦɚɰɢɢ. ɇɚɩɪɢɦɟɪ, ɢɡɨɛɪɚɠɟɧɢɹ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɫɯɟɦɵ 
ɨɬɥɢɱɚɸɬɫɹ�ɪɚɡɦɟɪɚɦɢ�ɝɪɚɮɢɱɟɫɤɨɝɨ�ɛɥɨɤɚ�ɢ�ɭɝɥɨɦ�ɨɬɜɨɪɨɬɚ�ɛɨɤɨɜɨɝɨ�ɩɭɬɢ; 
ɞɥɢɧɵ� ɫɬɚɧɰɢɨɧɧɵɯ� ɩɭɬɟɣ� ɫɯɟɦɵ� ɬɨɥɶɤɨ� ɫɨɪɚɡɦɟɪɧɵ� ɞɥɢɧɚɦ� ɫɨɨɬɜɟɬɫɬ-
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ɜɭɸɳɢɯ�ɩɭɬɟɣ�ɩɥɚɧɚ; ɤɪɢɜɨɥɢɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ�ɜ�ɩɪɟɞɟ-
ɥɚɯ� ɩɨɥɟɡɧɨɣ� ɞɥɢɧɵ� ɧɚ� ɫɯɟɦɚɯ� ɦɨɝɭɬ� ɢɡɨɛɪɚɠɚɬɶɫɹ� ɩɪɹɦɵɦɢ� ɢ� ɬ.  ɞ.  Ɇɚɫ-
ɲɬɚɛɧɵɣ�ɩɥɚɧ�ɢ�ɧɟɦɚɫɲɬɚɛɧɭɸ�ɫɯɟɦɭ�ɞɚɧɧɨɣ�ɫɬɚɧɰɢɢ�ɨɛɴɟɞɢɧɹɟɬ�ɬɨɩɨɥɨ-
ɝɢɱɟɫɤɚɹ�ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɶ, ɩɪɢ�ɤɨɬɨɪɨɣ�ɫɨɯɪɚɧɹɟɬɫɹ�ɜɡɚɢɦɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɭɱɚɫɬɤɨɜ�ɩɭɬɟɣ�ɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ. ɂɦɟɧɧɨ�ɛɥɚɝɨɞɚɪɹ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ 
ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ� ɢɡ� ɦɚɫɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ� ɫɬɚɧɰɢɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɜɵɞɟɥɟɧɚ 
ɫɬɪɭɤɬɭɪɚ�ɲɚɛɥɨɧɚ, ɤɨɬɨɪɚɹ�ɩɨɜɬɨɪɹɟɬɫɹ� ɜ� ɥɸɛɨɣ�ɢɡ� ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɜɵɲɟ 
ɫɯɟɦ�ɫɬɚɧɰɢɢ. ɒɚɛɥɨɧ�ɫɬɚɧɨɜɢɬɫɹ�ɫɜɨɟɨɛɪɚɡɧɵɦ�ɫɬɪɭɤɬɭɪɧɵɦ «ɹɞɪɨɦ», ɧɚ 
ɤɨɬɨɪɨɟ�ɜ�ɞɚɥɶɧɟɣɲɟɦ «ɧɚɧɢɡɵɜɚɸɬɫɹ» ɨɛɴɟɤɬɵ, ɮɨɪɦɢɪɭɸɳɢɟ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɭɸ�ɫɯɟɦɭ (ɧɚɩɪɢɦɟɪ, ɡɨɧɵ�ɩɚɪɤɨɜɨɣ�ɫɬɪɭɤɬɭɪɵ «ɪɵɛɤɢ» ɢ�ɦɚɧɟɜɪɨɜɨ-
ɝɨ�ɪɚɣɨɧɚ�í�ɞɥɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɵ; ɰɜɟɬɨɜɵɟ�ɨɛɥɚɫɬɢ�ɡɨɧ�ɨɬɜɟɬɫɬɜɟɧ-
ɧɨɫɬɢ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ� ɫɬɚɧɰɢɢ – ɞɥɹ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɨɣ�ɫɯɟɦɵ�ɢ�ɞɪ.).  

ɍɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ�ɫɪɟɞɚ�ɩɨɡɜɨɥɢɬ�ɝɟɧɟɪɢɪɨɜɚɬɶ 
ɥɸɛɭɸ�ɧɟɦɚɫɲɬɚɛɧɭɸ�ɫɯɟɦɭ�ɢɡ�ɛɚɡɨɜɨɝɨ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɩɨ�ɨɩɪɟɞɟɥɟɧ-
ɧɨɦɭ�ɚɥɝɨɪɢɬɦɭ (ɪɢɫɭɧɨɤ 1).  

 
Ɋɢɫɭɧɨɤ 1 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɣ�ɩɨɥɭɱɟɧɢɹ�ɫɝɟɧɟɪɢɪɨɜɚɧɧɨɣ�ɫɯɟɦɵ 

ɒɚɛɥɨɧ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɩɪɨɦɟɠɭɬɨɱɧɵɣ� ɨɛɪɚɡ� ɤɨɧɫɬɪɭɢɪɭɟɦɨɣ 
ɫɯɟɦɵ�ɫɬɚɧɰɢɢ, ɜɤɥɸɱɚɸɳɢɣ�ɜ�ɫɟɛɹ�ɫɭɳɟɫɬɜɭɸɳɟɟ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɫɬɚɧ-
ɰɢɨɧɧɵɯ�ɩɭɬɟɣ�ɢ�ɨɩɪɟɞɟɥɹɸɳɢɣ�ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ�ɝɪɚɮɢɱɟɫɤɢɣ�ɜɢɞ, ɟɞɢɧɵɣ 
©ɩɭɬɟɜɨɣ» ɫɤɟɥɟɬ�ɞɥɹ�ɨɛɴɟɤɬɨɜ�ɫɯɟɦɵ. ɒɚɛɥɨɧ, ɧɟ�ɢɦɟɸɳɢɣ�ɪɟɚɥɶɧɨɝɨ�ɨɛ-
ɪɚɡɚ�ɢ�ɜɢɡɭɚɥɢɡɢɪɭɟɦɵɣ�ɬɨɥɶɤɨ�ɫ�ɰɟɥɶɸ�ɞɟɦɨɧɫɬɪɚɰɢɢ�ɩɪɟɞɥɚɝɚɟɦɨɣ�ɬɟɯɧɨ-
ɥɨɝɢɢ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɩɥɚɧɚ�ɜ�ɫɯɟɦɵ, ɪɟɚɥɢɡɭɟɬɫɹ�ɩɨɫɪɟɞɫɬɜɨɦ�ɚɥɝɨɪɢɬɦɢ-
ɱɟɫɤɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɚɹ�ɫɜɹɡɵɜɚɟɬ�ɩɥɚɧ�ɫ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦɢ�ɫɯɟɦɚɦɢ.      
Ʉ�ɲɚɛɥɨɧɭ�ɩɪɟɞɴɹɜɥɹɟɬɫɹ�ɧɚɛɨɪ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɬɪɟɛɨɜɚɧɢɣ. 

1 ɉɥɨɳɚɞɶ�ɩɨɥɧɨɝɨ�ɝɪɚɮɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɚ�ɧɟ�ɞɨɥɠɧɚ�ɡɚɧɢɦɚɬɶ�ɛɨɥɟɟ 75 % 
ɩɥɨɳɚɞɢ�ɩɪɢɧɹɬɨɝɨ�ɮɨɪɦɚɬɧɨɝɨ�ɥɢɫɬɚ. 

2 ȼɫɟ�ɥɢɧɢɢ�ɨɫɟɣ�ɩɭɬɟɣ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɪɚɜɧɨɣ�ɬɨɥɳɢɧɵ.  
3 Ɇɟɠɞɭɩɭɬɶɹ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɬ 6 ɞɨ 10 ɦɦ. 
4 Ƚɨɪɥɨɜɢɧɵ�ɢɡɨɛɪɚɠɚɸɬɫɹ�ɫɨ�ɫɬɚɧɞɚɪɬɧɨɣ�ɤɚɧɨɧɢɱɟɫɤɨɣ�ɭɜɹɡɤɨɣ�ɩɭɬɟɣ 

�ɫ�ɤɪɭɝɨɜɵɦɢ�ɤɪɢɜɵɦɢ�ɛɟɡ�ɥɨɦɚɧɵɯ). 
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5 ɍɝɨɥ�ɧɚɤɥɨɧɚ�ɛɨɤɨɜɨɝɨ�ɩɭɬɢ�ɤ�ɨɫɧɨɜɧɨɦɭ�ɜ�ɰɟɧɬɪɟ�ɩɟɪɟɜɨɞɚ – ɨɬ 15 ɞɨ 
30° ɢ�ɜɵɛɪɚɧ�ɩɨɫɬɨɹɧɧɵɦ�ɞɥɹ�ɜɫɟɯ�ɩɟɪɟɜɨɞɨɜ�ɞɚɧɧɨɣ�ɫɯɟɦɵ. 

6 ȼɫɟ�ɨɫɢ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ�ɩɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɚɪɚɥɥɟɥɶɧɵ�ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ�ɫɬɚɧɰɢɢ. 

7 Ⱦɥɢɧɵ� ɢɡɨɛɪɚɠɚɟɦɵɯ� ɫɬɚɧɰɢɨɧɧɵɯ� ɩɭɬɟɣ� ɧɚ� ɲɚɛɥɨɧɟ� ɞɨɥɠɧɵ� ɛɵɬɶ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ�ɞɥɢɧɚɦ. 

8 Ⱦɥɢɧɵ�ɢɡɨɛɪɚɠɚɟɦɵɯ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ�ɧɚ�ɲɚɛɥɨɧɟ�ɞɨɥɠɧɵ�ɩɪɟɜɵ-
ɲɚɬɶ�ɞɥɢɧɭ�ɥɸɛɨɣ�ɝɨɪɥɨɜɢɧɵ�ɧɚ�ɲɚɛɥɨɧɟ�ɧɟ�ɦɟɧɟɟ�ɱɟɦ�ɜ�ɬɪɢ�ɪɚɡɚ,  ɢɫɤɥɸ-
ɱɚɹ�ɬɟɦ�ɫɚɦɵɦ�ɷɮɮɟɤɬ�ɛɨɱɤɨɨɛɪɚɡɧɨɫɬɢ�ɩɚɪɤɨɜ. 

9 ȼɢɡɭɚɥɶɧɨ� ɪɚɡɥɢɱɢɦɵ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɬɨɥɶɤɨ� ɫɬɪɟɥɨɱɧɵɟ� ɩɟɪɟɜɨɞɵ 
ɨɛɵɤɧɨɜɟɧɧɵɟ� ɢ� ɫɢɦɦɟɬɪɢɱɧɵɟ, ɨɬɥɢɱɚɸɳɢɟɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ� ɝɪɚɮɢ-
ɱɟɫɤɢɦɢ�ɨɛɨɡɧɚɱɟɧɢɹɦɢ. 

10 Ɉɪɢɟɧɬɚɰɢɹ� ɫɯɟɦɵ� ɜɫɟɝɞɚ� ɬɚɤɨɜɚ, ɱɬɨ� ɫɥɟɜɚ – ɧɟɱɟɬɧɚɹ� ɧɭɦɟɪɚɰɢɹ 
ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ.   

ȿɫɥɢ�ɯɨɬɹ�ɛɵ�ɨɞɧɨ�ɬɪɟɛɨɜɚɧɢɟ�ɧɟ�ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ�ɨɛɪɚɡ�ɲɚɛɥɨɧɚ�ɩɟɪɟɧɨ-
ɫɢɬɫɹ�ɧɚ�ɛɨɥɶɲɢɣ�ɪɚɡɦɟɪ�ɮɨɪɦɚɬɧɨɝɨ�ɥɢɫɬɚ�ɞɨ�ɜɵɩɨɥɧɟɧɢɹ�ɜɫɟɯ�ɬɪɟɛɨɜɚɧɢɣ.  

ɉɪɢɦɟɪ�ɲɚɛɥɨɧɚ�ɫɬɚɧɰɢɢ�ɩɪɢɜɟɞɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – ɒɚɛɥɨɧ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫɬɚɧɰɢɢ 

Ɍɚɤ�ɤɚɤ�ɫɯɟɦ�ɫɬɚɧɰɢɣ�ɞɨɫɬɚɬɨɱɧɨ�ɦɧɨɝɨ, ɤɚɠɞɚɹ�ɢɡ�ɧɢɯ�ɞɨɥɠɧɚ�ɢɦɟɬɶ�ɬɨɱ-
ɧɨɟ� ɧɚɡɜɚɧɢɟ� ɫ� ɜɩɨɥɧɟ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɝɪɚɮɢɱɟɫɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ. ȼ�ɧɚɫɬɨɹ-
ɳɟɟ�ɜɪɟɦɹ�ɱɚɫɬɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɨɛɳɟɟ�ɧɚɡɜɚɧɢɟ «ɋɯɟɦɚ�ɫɬɚɧɰɢɢ», ɧɚ�ɤɨɬɨɪɨɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ� ɩɭɬɟɜɨɟ� ɪɚɡɜɢɬɢɟ� ɢ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɫɧɚɳɟɧɢɟ. Ⱦɚɧɧɭɸ� ɫɯɟɦɭ 
ɩɪɟɞɥɚɝɚɟɬɫɹ�ɧɚɡɵɜɚɬɶ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɯɟɦɨɣ.  

Ɍɟɯɧɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɫɬɚɧɰɢɢ�ɞɨɥɠɧɚ�ɨɬɜɟɱɚɬɶ�ɫɥɟɞɭɸɳɢɦ�ɬɪɟɛɨɜɚɧɢɹɦ: 
1) ɜɵɩɨɥɧɹɸɬɫɹ�ɜɫɟ�ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ�ɤ�ɲɚɛɥɨɧɭ (ɤɪɨɦɟ 1); 
2) ɩɥɨɳɚɞɶ�ɩɨɥɧɨɝɨ�ɝɪɚɮɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɚ�ɧɟ�ɞɨɥɠɧɚ�ɡɚɧɢɦɚɬɶ�ɛɨɥɟɟ 90 % 

ɩɥɨɳɚɞɢ�ɮɨɪɦɚɬɧɨɝɨ�ɥɢɫɬɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɲɚɛɥɨɧɚ; 
3) ɝɥɚɜɧɵɟ�ɩɭɬɢ�ɜɵɞɟɥɹɸɬɫɹ�ɠɢɪɧɵɦɢ�ɱɟɪɧɵɦɢ�ɥɢɧɢɹɦɢ (ɧɚ 0,1–0,2 ɦɦ 

ɬɨɥɳɟ�ɨɫɬɚɥɶɧɵɯ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ); 
4) ɜɫɟ�ɩɭɬɢ�ɫɬɚɧɰɢɢ�ɢɦɟɸɬ�ɧɭɦɟɪɚɰɢɸ, ɝɥɚɜɧɵɟ�ɢ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɟ – 

ɫɩɟɰɢɚɥɢɡɚɰɢɸ; 
5) ɪɹɞɨɦ� ɫ� ɧɨɦɟɪɚɦɢ� ɩɭɬɟɣ� ɜ� ɤɪɭɝɥɵɯ� ɫɤɨɛɤɚɯ� ɭɤɚɡɵɜɚɟɬɫɹ� ɩɨɥɟɡɧɚɹ 

ɞɥɢɧɚ�ɜ�ɭɫɥɨɜɧɵɯ�ɜɚɝɨɧɚɯ�ɜ�ɧɟɱɟɬɧɨɦ�ɢ�ɱɟɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ (ɞɥɹ�ɩɭɬɟɣ�ɫ 
ɩɪɢɟɦɨɦ� ɢ� ɨɬɩɪɚɜɥɟɧɢɟɦ� ɬɨɥɶɤɨ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɫɨɫɬɚɜɨɜ – ɞɥɢɧɚ� ɜ� ɩɚɫɫɚ-
ɠɢɪɫɤɢɯ�ɜɚɝɨɧɚɯ). Ⱦɥɢɧɚ�ɭɫɥɨɜɧɨɝɨ�ɜɚɝɨɧɚ�ɪɚɜɧɚ 15 ɦ; 

6) ɭɤɚɡɵɜɚɸɬɫɹ�ɤɨɧɬɭɪɵ�ɨɫɧɨɜɧɵɯ�ɡɞɚɧɢɣ�ɢ�ɫɨɨɪɭɠɟɧɢɣ (ɉɁ, ɩɚɫɫɚɠɢɪ-
ɫɤɢɟ�ɩɥɚɬɮɨɪɦɵ, ɩɨɫɬɵ�ɗɐ, Ⱦɋɉɉ, ȾɋɉȽ); 
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7) ɭɤɚɡɵɜɚɸɬɫɹ�ɜɫɟ�ɡɧɚɱɟɧɢɹ�ɦɟɠɞɭɩɭɬɢɣ; 
8) ɭɤɚɡɵɜɚɸɬɫɹ� ɜɫɟ� ɦɚɧɟɜɪɨɜɵɟ, ɜɯɨɞɧɵɟ� ɢ� ɜɵɯɨɞɧɵɟ� ɫɜɟɬɨɮɨɪɵ� ɫ� ɢɯ 

ɧɚɢɦɟɧɨɜɚɧɢɟɦ; 
9) ɭɤɚɡɵɜɚɸɬɫɹ�ɜɫɟ�ɩɪɟɞɟɥɶɧɵɟ�ɫɬɨɥɛɢɤɢ; 
10) ɜɢɡɭɚɥɶɧɨ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɨɬɪɚɠɟɧ�ɫɩɨɫɨɛ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɞɚɦɢ (ɗɐ 

ɢɥɢ�ɪɭɱɧɨɟ); 
11) ɩɪɢɜɨɞɹɬɫɹ� ɨɫɧɨɜɧɵɟ� ɩɨɹɫɧɹɸɳɢɟ� ɧɚɞɩɢɫɢ (ɧɚɡɜɚɧɢɟ� ɫɬɚɧɰɢɢ, ɜɫɟ 

ɩɨɞɯɨɞɵ�ɤ�ɫɬɚɧɰɢɢ, ɉɁ, ɗɐ�ɢ�ɞɪ., ɩɪɢɦɵɤɚɸɳɢɟ�ɩɨɞɴɟɡɞɧɵɟ�ɩɭɬɢ); 
12) ɭɤɚɡɵɜɚɸɬɫɹ�ɜɫɟ�ɩɟɪɟɫɟɱɟɧɢɹ�ɫ�ɞɪɭɝɢɦɢ�ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ (ɩɟɪɟɟɡɞɵ, 

ɩɟɪɟɯɨɞɧɵɟ�ɩɟɪɟɯɨɞɵ, ɚɜɬɨɦɨɛɢɥɶɧɵɟ�ɩɭɬɟɩɪɨɜɨɞɵ, ɬɨɧɧɟɥɢ�ɢ�ɞɪ.); 
13) ɨɛɨɡɧɚɱɚɸɬɫɹ�ɝɪɚɧɢɰɵ�ɫɬɚɧɰɢɢ�ɩɨ�ɜɫɟɦ�ɩɨɞɯɨɞɚɦ; 
14) ɜ�ɥɟɜɨɦ�ɭɝɥɭ�ɩɨɞ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɯɟɦɨɣ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɜɟɞɨɦɨɫɬɢ�ɩɭɬɟɣ, 

ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ, ɡɞɚɧɢɣ�ɢ� ɫɨɨɪɭɠɟɧɢɣ� ɫɨɝɥɚɫɧɨ� ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɬɚɛ-
ɥɢɱɧɨɣ�ɮɨɪɦɟ; 

15)  ɜ� ɧɢɠɧɟɦ� ɩɪɚɜɨɦ� ɭɝɥɭ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɲɬɚɦɩ� ɭɬɜɟɪɠɞɟɧɧɨɝɨ� ɜɢɞɚ� ɫ 
ɜɵɯɨɞɧɵɦɢ�ɞɚɧɧɵɦɢ; 

16) ɜɵɫɨɬɚ�ɥɸɛɨɝɨ�ɬɟɤɫɬɨɜɨɝɨ�ɮɪɚɝɦɟɧɬɚ (ɤɪɨɦɟ�ɧɚɡɜɚɧɢɹ�ɫɯɟɦɵ) ɞɨɥɠ-
ɧɚ�ɛɵɬɶ�ɧɟ�ɛɨɥɟɟ 2/3 ɲɢɪɢɧɵ�ɦɢɧɢɦɚɥɶɧɨɝɨ�ɦɟɠɞɭɩɭɬɶɹ; 

17) ɜɟɥɢɱɢɧɵ�ɦɟɠɞɭɩɭɬɢɣ�ɞɨɥɠɧɵ�ɪɚɡɦɟɳɚɬɶɫɹ�ɩɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜ�ɫɬɜɨ-
ɪɟ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɩɚɪɤɚ�ɫɬɚɧɰɢɢ; 

18) ɢɡɨɛɪɚɠɟɧɢɹ� ɨɤɪɭɠɧɨɫɬɟɣ� ɤɚɤ� ɷɥɟɦɟɧɬɨɜ� ɫɜɟɬɨɮɨɪɨɜ� ɧɟ� ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ�ɩɨ�ɪɚɡɦɟɪɚɦ�ɩɨɥɨɜɢɧɵ�ɲɢɪɢɧɵ�ɦɟɠɞɭɩɭɬɶɹ; 

19) ɫɨɫɬɚɜɧɵɟ� ɷɥɟɦɟɧɬɵ� ɝɪɚɮɢɱɟɫɤɨɝɨ� ɢɡɨɛɪɚɠɟɧɢɹ� ɜɫɟɯ� ɫɜɟɬɨɮɨɪɨɜ 
ɞɨɥɠɧɵ�ɛɵɬɶ�ɨɞɢɧɚɤɨɜɵɦɢ�ɩɨ�ɜɫɟɣ�ɫɯɟɦɟ; 

20) ɩɨɹɫɧɹɸɳɢɟ� ɧɚɞɩɢɫɢ, ɨɬɧɨɫɹɳɢɟɫɹ� ɤ� ɨɞɧɨɦɭ� ɨɛɴɟɤɬɭ� ɫɯɟɦɵ, ɧɟ 
ɞɨɥɠɧɵ�ɛɵɬɶ�ɛɨɥɶɲɟ�ɞɜɭɯ�ɫɬɪɨɤ�ɢ 10 ɫɢɦɜɨɥɨɜ�ɜ�ɫɬɪɨɤɟ; 

21) ɭɫɥɨɜɧɵɟ� ɨɛɨɡɧɚɱɟɧɢɹ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɩɭɬɟɣ� ɞɨɥɠɧɵ� ɢɦɟɬɶ� ɜɢɞ 
ɫɬɪɟɥɤɢ, ɜɩɢɫɵɜɚɟɦɨɣ�ɜ�ɤɨɧɬɭɪɵ�ɧɟ�ɛɨɥɟɟ�ɱɟɦ�ɞɜɭɯ�ɬɟɤɫɬɨɜɵɯ�ɮɪɚɝɦɟɧɬɨɜ 
ɫɢɦɜɨɥɨɜ�ɫɬɪɨɤɢ; 

22) ɧɭɦɟɪɚɰɢɹ�ɩɭɬɟɣ�ɭɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɫɯɟɦɟ�ɨɞɢɧ�ɪɚɡ�ɩɨ�ɞɢɚɝɨɧɚɥɢ (ɫɜɟɪ-
ɯɭ�ɫɥɟɜɚ�ɢ�ɜɧɢɡ�ɧɚɩɪɚɜɨ), ɨɛɪɚɡɭɹ�ɫ�ɭɤɚɡɚɧɧɵɦɢ�ɦɟɠɞɭɩɭɬɶɹɦɢ�ɤɨɫɨɣ�ɤɪɟɫɬ; 

23) ɨɫɟɜɵɟ�ɥɢɧɢɢ� ɞɨɥɠɧɵ�ɛɵɬɶ�ɲɬɪɢɯ�ɩɭɧɤɬɢɪɧɵɦɢ 1/2 ɬɨɥɳɢɧɵ� ɢɡɨ-
ɛɪɚɠɚɟɦɵɯ�ɩɭɬɟɣ�ɧɚ�ɫɯɟɦɟ; 

24) ɧɟ�ɞɨɩɭɫɤɚɟɬɫɹ�ɤɚɫɚɧɢɟ�ɢ�ɩɟɪɟɫɟɱɟɧɢɟ�ɥɸɛɵɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ 
ɧɚ�ɫɯɟɦɟ (ɤɪɨɦɟ�ɪɟɚɥɶɧɨ�ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ�ɨɛɴɟɤɬɨɜ�ɢ�ɢɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɢɡɨ-
ɛɪɚɠɟɧɢɣ (ɝɨɪɨɱɧɵɯ� ɡɚɦɟɞɥɢɬɟɥɟɣ, ɭɥɨɠɟɧɧɵɯ� ɧɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɩɭɬɹɯ; 
ɫɤɥɚɞɫɤɢɯ�ɩɨɦɟɳɟɧɢɣ�ɫɨ�ɫɤɜɨɡɧɵɦ�ɜɵɯɨɞɨɦ�ɩɭɬɟɣ�ɢ�ɞɪ.); 

25) ɝɥɚɜɧɵɟ�ɩɭɬɢ�ɧɚ�ɫɯɟɦɟ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɞɥɢɧɧɟɟ�ɨɫɬɚɥɶɧɵɯ�ɫɬɚɧɰɢɨɧɧɵɯ 
�ɜɵɫɬɭɩɚɬɶ�ɩɨ�ɤɪɚɹɦ�ɫɯɟɦɵ�ɧɟ�ɦɟɧɟɟ�ɱɟɦ�ɧɚ�ɞɥɢɧɭ�ɞɜɭɯ�ɫɴɟɡɞɨɜ�ɫɯɟɦɵ); 

26) ɜɫɟ�ɷɥɟɦɟɧɬɵ�ɫɯɟɦɵ�ɢɫɩɨɥɧɹɸɬɫɹ�ɱɟɪɧɵɦ�ɰɜɟɬɨɦ�ɧɚ�ɛɟɥɨɦ�ɮɨɧɟ. 



179 
 

ɉɪɢɦɟɪ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɯɟɦɵ�ɩɪɢɜɟɞɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 3. 

 
Ɋɢɫɭɧɨɤ 3 – Ɉɫɧɨɜɧɵɟ�ɷɥɟɦɟɧɬɵ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɯɟɦɵ�ɫɬɚɧɰɢɢ 

Ʉ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ�ɜ�ɛɚɡɨɜɨɦ�ɜɚɪɢɚɧɬɟ (ɢɫɤɥɸɱɚɹ�ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɫɥɨɢ) ɩɪɟɞɴɹɜɥɹɸɬɫɹ�ɞɪɭɝɢɟ�ɬɪɟɛɨɜɚɧɢɹ. 

1 ɋɯɟɦɚ�ɮɨɪɦɢɪɭɟɬɫɹ�ɧɚ�ɨɫɧɨɜɟ�ɲɚɛɥɨɧɚ�ɫ�ɢɫɤɥɸɱɟɧɢɟɦ�ɧɨɦɟɪɨɜ�ɫɬɪɟ-
ɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ. ȼ� ɛɚɡɟ� ɞɚɧɧɵɯ� ɜɫɟ� ɛɥɨɤɢ «ɋɬɪɟɥɨɱɧɵɣ� ɩɟɪɟɜɨɞ» ɨɬɨ-
ɛɪɚɠɚɸɬɫɹ�ɛɟɡ�ɚɬɪɢɛɭɬɚ «ɇɨɦɟɪ». 

2 ɉɚɪɤɢ�ɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɜɢɞɟ «ɪɵɛɤɢ» ɫ�ɩɨɤɪɵɬɢɟɦ�ɜɫɟɣ�ɨɛɥɚɫɬɢ�ɩɚɪɤɨ-
ɜɵɯ� ɩɭɬɟɣ� ɦɚɫɤɨɣ (ɲɬɪɢɯɨɜɚɧɧɨɣ� ɨɛɥɚɫɬɶɸ) ɦɟɬɨɞɨɦ� ɨɩɨɪɧɵɯ� ɬɨɱɟɤ� ɩɨ 
ɤɨɧɬɭɪɭ�ɪɵɛɤɢ. 

3 ɋɬɪɟɥɨɱɧɵɟ� ɩɟɪɟɜɨɞɵ� ɛɟɡ� ɧɨɦɟɪɨɜ� ɨɬɨɛɪɚɠɚɸɬɫɹ� ɧɚ� ɫɯɟɦɟ� ɬɨɥɶɤɨ� ɜ 
ɝɨɪɥɨɜɢɧɚɯ. 

4 ɋɬɪɟɥɤɢ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɢ�ɧɚɢɦɟɧɨɜɚɧɢɹ�ɩɚɪɤɨɜ�ɭɤɚɡɵɜɚɸɬɫɹ�ɜ�ɮɢɤɫɢ-
ɪɨɜɚɧɧɵɯ�ɨɩɨɪɧɵɯ�ɬɨɱɤɚɯ. 

5 ȿɫɥɢ�ɧɚɢɦɟɧɨɜɚɧɢɹ�ɩɚɪɤɨɜ�ɧɟɫɬɚɧɞɚɪɬɧɵ (ɧɚɩɪɢɦɟɪ, «Ʌɟɧɢɧɝɪɚɞɫɤɢɣ 
ɩɚɪɤ»), ɬɨ�ɭɤɚɡɵɜɚɟɬɫɹ�ɦɟɫɬɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɢ�ɫɨɞɟɪɠɚɧɢɟ�ɬɟɤɫɬɨɜɨɝɨ�ɮɪɚɝ-
ɦɟɧɬɚ�ɢ (ɩɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɫ�ɜɵɧɨɫɧɨɣ�ɥɢɧɢɟɣ�ɩɪɢɜɹɡɤɢ�ɞɚɧɧɨɝɨ�ɬɟɤɫɬɨ-
ɜɨɝɨ�ɮɪɚɝɦɟɧɬɚ�ɤ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ�ɩɚɪɤɭ. 

6 ɇɚɢɦɟɧɨɜɚɧɢɟ� ɩɨɞɯɨɞɨɜ� ɢ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɜɜɨɞɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɬɟɤɫɬɨɜɵɯ�ɮɪɚɝɦɟɧɬɨɜ. 

Ⱦɚɥɶɧɟɣɲɟɟ� ɧɚɩɨɥɧɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɫɯɟɦɵ� ɫɬɚɧɰɢɢ� ɨɛɴɟɤɬɚɦɢ� ɢ 
ɚɬɪɢɛɭɬɚɦɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɟɺ� ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ� ɢ� ɞɨɫɬɢɝɚɟɬɫɹ� ɩɭɬɟɦ� ɧɚɥɨɠɟɧɢɹ 
ɫɬɚɧɞɚɪɬɧɵɯ�ɢɥɢ�ɫɩɟɰɢɚɥɶɧɵɯ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɫɥɨɟɜ. 

ȼɨɡɦɨɠɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɵ�ɫɬɚɧ-
ɰɢɢ�ɨɬɨɛɪɚɠɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 4. 
 

 
 
 
 

 
Ɋɢɫɭɧɨɤ 4 – Ʉɨɦɩɨɧɟɧɬɵ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ 
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ɇɚɩɨɥɧɟɧɢɟ�ɲɚɛɥɨɧɚ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɵ�ɩɪɢɧɰɢɩɢɚɥɶ-
ɧɨ�ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɚɥɝɨɪɢɬɦɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɬɟɯɧɢɱɟɫɤɨɣ 
ɫɯɟɦɵ. ɂɡ�ɡɚ�ɧɚɥɢɱɢɹ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɫɥɨɠɧɨɫɬɟɣ� ɤɨɦɩɨɧɨɜɨɱɧɵɯ�ɪɟɲɟɧɢɣ 
ɨɛɴɟɤɬɨɜ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ� ɞɢɚɥɨɝɨɜɨɝɨ� ɢɧɬɟɪɮɟɣɫɚ� ɫ� ɤɨɧɬɪɨɥɟɦ 
ɨɩɟɪɚɬɨɪɚ�ɧɚɞ�ɜɫɟɣ�ɩɪɨɰɟɞɭɪɨɣ�ɩɨɫɬɪɨɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɯɟɦɵ. 
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3 Ʉɨɪɛɸɡɶɟ, Ʌɟ. Ɇɨɞɭɥɨɪ: Ɉɩɵɬ� ɫɨɪɚɡɦɟɪɧɨɣ�ɦɚɫɲɬɚɛɭ� ɱɟɥɨɜɟɤɚ� ɝɚɪɦɨɧɢɱɧɨɣ 

ɫɢɫɬɟɦɵ�ɦɟɪ, ɩɪɢɦɟɧɹɟɦɨɣ�ɤɚɤ�ɜ�ɚɪɯɢɬɟɤɬɭɪɟ, ɬɚɤ�ɢ�ɜ�ɦɟɯɚɧɢɤɟ / Ʌɟ�Ʉɨɪɛɸɡɶɟ. – Ɇ. : 
ɋɬɪɨɣɢɡɞɚɬ, 1976. – 193 ɫ. 

 
E. M. PEREPLAVCHENKO 

STRUCTURE OF THE UNIFIED DIGITAL SCHEME OF RAILWAY STATION 

Depending on the objects depicted, the station diagrams are classified into technical and 
technological ones. The article discusses the algorithm for generating the final scheme of the 
station using the initial data of the scale plan, and also formulates the requirements for the 
template, technical and technological schemes of the station. 
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ɋɉɈɋɈȻɕ�ɌɈɉɈɅɈȽɂɑȿɋɄɈɃ�ɊȿɄɈɇɋɌɊɍɄɐɂɂ 
ɇȿɆȺɋɒɌȺȻɇɕɏ�ɋɏȿɆ�ɉɍɌȿȼɈȽɈ�ɊȺɁȼɂɌɂə�ɋɌȺɇɐɂɃ 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɚɧɚɥɢɬɢɱɟɫɤɢɣ�ɢ�ɦɨɞɟɥɢɪɭɸɳɢɣ�ɫɩɨɫɨɛɵ�ɩɨɫɬɪɨɟɧɢɹ� ɫɜɹɡɧɨɣ 
ɫɬɪɭɤɬɭɪɵ�ɫɯɟɦɵ�ɫɬɚɧɰɢɢ�ɧɚ� ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɰɢɮɪɨɜɨɝɨ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ� ɫ�ɮɨɪ-
ɦɢɪɨɜɚɧɢɟɦ�ɬɨɩɨɥɨɝɢɱɟɫɤɢ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ�ɥɢɧɟɚɪɢɡɨɜɚɧɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɯɪɚ-
ɧɹɸɳɟɣ� ɬɟɯɧɢɱɟɫɤɢ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ� ɡɧɚɱɢɦɭɸ, ɜɢɡɭɚɥɶɧɨ� ɨɬɪɚɠɚɟɦɭɸ� ɝɪɚɮɢɱɟ-
ɫɤɭɸ�ɢɧɮɨɪɦɚɰɢɸ. Ɇɨɞɟɥɶɧɵɣ�ɫɩɨɫɨɛ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɪɟɤɨɧɫɬɪɭɤɰɢɸ�ɧɟɦɚɫɲɬɚɛɧɨɣ 
ɫɯɟɦɵ�ɩɨ�ɬɪɟɯɦɟɪɧɨɦɭ�ɨɛɪɚɡɭ�ɦɚɬɟɪɢɚɥɶɧɨɣ�ɧɢɬɢ, ɨɛɥɚɞɚɸɳɟɣ�ɮɢɡɢɱɟɫɤɢɦɢ�ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦɢ�ɦɚɫɫɵ, ɧɚ�ɤɨɬɨɪɭɸ�ɞɟɣɫɬɜɭɸɬ�ɦɨɞɟɥɶɧɵɟ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɢ�ɭɩɪɭɝɨɫɬɢ.   

ɇɟɦɚɫɲɬɚɛɧɭɸ�ɫɯɟɦɭ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɢɡ�ɩɥɚɧɚ�ɫɬɚɧɰɢɢ, ɧɚɪɭɲɢɜ�ɦɚɫ-
ɲɬɚɛ� ɢɡɨɛɪɚɠɟɧɢɹ� ɨɬɞɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ, ɜ� ɱɚɫɬɧɨɫɬɢ, 
ɭɞɚɥɢɜ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɱɚɫɬɶ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɵ�ɩɚɪɤɨɜɵɯ�ɩɭɬɟɣ�ɢɥɢ�ɪɚɫɲɢɪɢɜ 
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ɦɟɠɞɭɩɭɬɶɹ� ɩɪɢ� ɧɟɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ� ɩɭɬɟɣ� ɜ� ɩɚɪɤɚɯ. ɗɬɢ� ɨɩɟɪɚɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɩɨɡɜɨɥɹɸɬ� ɩɪɟɞɫɬɚɜɢɬɶ� ɩɭɬɟɜɨɟ� ɪɚɡɜɢɬɢɟ� ɫɬɚɧɰɢɢ� ɜ� ɤɨɦ-
ɩɚɤɬɧɨɦ, ɜɢɡɭɚɥɶɧɨ�ɨɛɨɡɪɢɦɨɦ�ɫɯɟɦɧɨɦ�ɜɢɞɟ. ȿɫɥɢ�ɫɬɚɧɰɢɹ�ɫɨɞɟɪɠɢɬ�ɩɚɪ-
ɤɨɜɵɟ�ɢ�ɞɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ�ɜ�ɤɪɢɜɵɯ, ɬɨ�ɧɚ�ɫɯɟɦɟ�ɢɯ «ɜɵɩɪɹɦɥɹɸɬ», ɮɨɪɦɢ-
ɪɭɹ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɩɭɬɟɣ� ɩɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɜɞɨɥɶ� ɨɞɧɨɣ� ɨɫɢ, ɤɚɤ� ɩɪɚɜɢɥɨ, 
ɫɨɜɩɚɞɚɸɳɟɣ�ɫ�ɨɪɢɟɧɬɚɰɢɟɣ�ɝɥɚɜɧɵɯ�ɩɭɬɟɣ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɤ�ɦɚɫɲɬɚɛɧɨɦɭ 
ɩɥɚɧɭ�ɫɬɚɧɰɢɢ�ɦɨɠɧɨ�ɩɪɢɦɟɧɢɬɶ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɹ, ɪɟɡɭɥɶɬɚɬɨɦ� ɤɨɬɨɪɵɯ� ɫɬɚɧɟɬ� ɧɟɦɚɫɲɬɚɛɧɚɹ� ɫɯɟɦɚ� ɷɬɨɣ�ɠɟ� ɫɬɚɧɰɢɢ. 
Ɍɨɩɨɥɨɝɢɱɟɫɤɢ�ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ�ɛɭɞɭɬ�ɥɸɛɵɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɥɢɧɟɣɧɨ�ɫɜɹ-
ɡɚɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫɬɚɧɰɢɢ (ɪɚɫɬɹɠɟɧɢɟ, ɫɠɚɬɢɟ, ɩɨɜɨɪɨɬ), ɧɟ� ɧɚɪɭɲɚɸɳɢɟ 
ɢɯ� ɰɟɥɨɫɬɧɨɫɬɢ, ɬ. ɟ. ɞɨɩɭɫɤɚɸɳɢɟ� ɥɸɛɵɟ� ɞɟɮɨɪɦɚɰɢɢ� ɟɝɨ� ɷɥɟɦɟɧɬɨɜ� ɛɟɡ 
ɪɚɡɪɵɜɨɜ. ɇɚɩɪɢɦɟɪ, ɞɥɹ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ�ɧɚ�ɪɢɫɭɧɤɟ 1 ɮɪɚɝɦɟɧɬɚ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɫɬɚɧɰɢɢ�ȍ1�ɬɨɩɨɥɨɝɢɱɟɫɤɢ�ɧɟɪɚɡɥɢɱɢɦɵɦɢ�ɛɭɞɭɬ�ɫɥɟɞɭɸɳɢɟ�ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ�ȍ1i. 

   ɚ) 
 

 
ɛ) 

 
         
         ɜ) 

 
 
 

          ɞ) 
 
 

Ɋɢɫɭɧɨɤ 1 – Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ�ɷɤɜɢɜɚɥɟɧɬɵ�ɫɯɟɦ: ɚ – ɢɫɯɨɞɧɚɹ�ɫɯɟɦɚ; ɛ – ɜɵɪɨɜɧɟɧɧɚɹ  
ɩɨ�ɨɫɹɦ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ 1, 2 ɢ 4 (ȍ11); ɜ – ɩɨ�ɨɫɹɦ 1, 2 ɢ 3 (ȍ12); ɝ – ɩɨ�ɨɫɹɦ 1 ɢ 4 (ȍ13);  

ɞ – ɨɛɪɚɬɧɨɣ�ɤɪɢɜɨɣ (ȍ14); ɟ – ɩɪɨɢɡɜɨɥɶɧɨɣ�ɞɟɮɨɪɦɚɰɢɢ (ȍ15) 

Ɉɞɧɚɤɨ�ɞɥɹ�ɤɨɪɪɟɤɬɧɨɫɬɢ�ɨɬɨɛɪɚɠɟɧɢɹ�ɩɭɬɟɜɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɧɚ�ɪɚɡ-
ɥɢɱɧɵɯ�ɧɟɦɚɫɲɬɚɛɧɵɯ�ɫɯɟɦɚɯ�ɡɧɚɱɢɦɵɦ�ɭɫɥɨɜɢɟɦ�ɩɪɢ�ɞɟɮɨɪɦɚɰɢɢ�ɥɢɧɟɣ-
ɧɨɝɨ�ɨɛɴɟɤɬɚ�ɹɜɥɹɟɬɫɹ�ɫɨɯɪɚɧɟɧɢɟ�ɫɬɨɪɨɧɧɨɫɬɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ. ɗɬɨ 
ɭɫɥɨɜɢɟ�ɜɵɩɨɥɧɹɟɬɫɹ�ɬɨɥɶɤɨ�ɞɥɹ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ȍ11 (ɬɚɛɥɢɰɚ 1). 
Ɍɚɛɥɢɰɚ 1 – Ʉɨɪɪɟɤɬɧɨɫɬɶ�ɨɬɨɛɪɚɠɟɧɢɹ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɧɚ�ɬɨɩɨɥɨ-

ɝɢɱɟɫɤɢ�ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɵɯ�ɫɯɟɦɚɯ  
Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ  
ɷɤɜɢɜɚɥɟɧɬɵ�ȍ1 

Ɉɛɴɟɤɬɵ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ 
STR1 STR2 STR3 STR4 ɄɊ1 ɄɊ2 ɄɊ3 

ȍ11 + + + + í í í 
ȍ12 + í + + í í í 
ȍ13 í í í í í í í 
ȍ14 + í í + + + + 
ȍ15 íí íí íí íí + + + 

ɝ) 

ɟ) 
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ȼ�ɬɚɛɥɢɰɟ�ɡɧɚɤɨɦ «+» ɩɨɦɟɱɟɧɵ�ɨɛɴɟɤɬɵ, ɫɨɯɪɚɧɹɸɳɢɟ�ɜ�ɞɟɮɨɪɦɚɰɢɹɯ  
ɫɬɨɪɨɧɧɨɫɬɶ (ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ) ɢ�ɤɪɢɜɢɡɧɭ (ɤɪɢɜɵɟ�ɭɱɚɫɬɤɢ); ɹɱɟɣɤɢ�ɫɨ 
ɡɧɚɤɨɦ «í»  í� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɫɬɨɪɨɧɧɨɫɬɢ� ɫɬɪɟɥɨɤ�ɢ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ�ɤɪɢ-
ɜɵɯ�ɜ�ɩɪɹɦɵɟ; «íí» í�ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ�ɩɨ�ɨɫɬɪɹɤɚɦ�ɢ�ɤɪɟɫɬɨɜɢɧɚɦ�ɫɬɪɟ-
ɥɨɱɧɵɟ� ɩɟɪɟɜɨɞɵ, ɫɨɯɪɚɧɧɨɫɬɶ�ɤɨɬɨɪɵɯ�ɧɟ�ɦɨɠɟɬ�ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɚ. ȼ�ɩɨ-
ɫɥɟɞɧɟɦ� ɫɥɭɱɚɟ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɧɟɞɨɩɭɫɬɢɦɚɹ� ɬɪɚɧɫɮɨɪɦɚɰɢɹ� ɫɬɪɟɥɨɤ, ɧɚɪɭ-
ɲɚɸɳɚɹ� ɬɪɟɛɨɜɚɧɢɟ� ɫɨɯɪɚɧɧɨɫɬɢ� ɢɯ� ɫɬɨɪɨɧɧɨɫɬɢ, ɨɞɧɨɡɧɚɱɧɨ� ɨɩɪɟɞɟ-
ɥɹɟɦɨɣ�ɩɨ�ɦɚɫɲɬɚɛɧɨɦɭ�ɩɥɚɧɭ�ɫɬɚɧɰɢɢ. 

ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ, ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ�ɧɟ�ɹɜɥɹɸɬɫɹ�ɫɬɪɨɝɨ�ɠɟɫɬɤɢɦɢ�ɜ�ɬɨ-
ɩɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ. Ⱦɥɹ� ɧɟɦɚɫɲɬɚɛɧɨɣ� ɫɯɟɦɵ� ɠɟɫɬɤɨ� ɧɟ� ɮɢɤ-
ɫɢɪɭɟɬɫɹ�ɭɝɨɥ�ɦɚɪɤɢ�ɤɪɟɫɬɨɜɢɧɵ, ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɪɟɡɨɤ, ɨɬɯɨɞɹɳɢɣ�ɨɬ�ɰɟɧ-
ɬɪɚ�ɩɟɪɟɜɨɞɚ�ɢ�ɨɩɪɟɞɟɥɹɸɳɢɣ�ɨɬɜɨɪɨɬ�ɧɚ�ɛɨɤɨɜɨɣ�ɩɭɬɶ, ɦɨɠɟɬ�ɡɚɧɢɦɚɬɶ�ɧɟɤɨ-
ɬɨɪɵɟ�ɩɨɥɨɠɟɧɢɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɭɝɥɨɜ. Ʉɪɨɦɟ�ɬɨɝɨ, ɪɚɡɦɟɪ�ɫɚɦɨɝɨ�ɛɥɨɤɚ�ɫɬɪɟɥɨɱ-
ɧɨɝɨ�ɩɟɪɟɜɨɞɚ�ɦɨɠɟɬ�ɢɡɦɟɧɹɬɶɫɹ�ɧɚ�ɧɟɦɚɫɲɬɚɛɧɵɯ�ɫɯɟɦɚɯ (ɧɚɩɪɢɦɟɪ, ɫɪɚɜɧɢ-
ɦɚɹ�ɢɡɨɛɪɚɠɟɧɢɹ�ɧɚ�ɩɪɨɦɟɠɭɬɨɱɧɵɯ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɹɯ). ȼ�ɨɬɥɢɱɢɟ�ɨɬ 
ɝɢɛɤɢɯ�ɤɨɧɫɬɪɭɤɬɢɜɨɜ (ɤɪɢɜɨɥɢɧɟɣɧɵɯ�ɭɱɚɫɬɤɨɜ�ɩɭɬɢ) ɨɧ�ɧɟ�ɦɨɠɟɬ�ɜɵɪɨɠɞɚɬɶ-
ɫɹ�ɜ�ɷɥɟɦɟɧɬ�ɧɭɥɟɜɨɣ�ɞɥɢɧɵ�ɢ�ɜ�ɧɺɦ�ɜɫɟɝɞɚ�ɫɨɯɪɚɧɹɟɬɫɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɬɨɪɨɧ-
ɧɨɫɬɢ� ɥɟɜɨ-, ɩɪɚɜɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ� ɢɥɢ� ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɦɚɪɤɢ�ɩɟɪɟɜɨɞɚ 1/6ɫ). ɉɨɷɬɨɦɭ�ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ�ɨɬɧɨɫɹɬɫɹ�ɤ�ɤɚɬɟɝɨɪɢɢ ɩɨ-
ɥɭɠɺɫɬɤɢɯ, ɤ�ɤɨɬɨɪɵɦ�ɩɪɢɦɟɧɢɦɵ�ɬɨɥɶɤɨ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɨɩɟɪɚɰɢɢ�ɬɪɚɧɫɮɨɪ-
ɦɚɰɢɢ. ɋɠɚɬɢɟ�ɪɚɫɬɹɠɟɧɢɟ�ɛɥɨɤɨɜ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, ɢɯ�ɩɨɜɨɪɨɬ�ɜ�ɩɥɨɫ-
ɤɨɫɬɢ�ɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɭɝɥɚ�ɜ�ɤɪɟɫɬɨɜɢɧɟ�ɩɪɢ�ɛɟɡɭɫɥɨɜɧɨɦ�ɫɨɯɪɚ-
ɧɟɧɢɢ�ɫɬɨɪɨɧɧɨɫɬɢ�ɩɨɡɜɨɥɹɟɬ�ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�ɜɢɡɭɚɥɶɧɭɸ�ɫɬɪɭɤɬɭɪɭ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɫ�ɞɨɫɬɢɠɟɧɢɟɦ�ɮɭɧɤɰɢɢ�ɰɟɥɢ 

                                                  ¦
 

o
n

i
iR1

.min)KP(1                                          (1) 

�ȼɵɩɨɥɧɟɧɢɟ� ɷɬɨɝɨ� ɭɫɥɨɜɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨ 
ɩɪɹɦɨɥɢɧɟɣɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɧɟɦɚɫɲɬɚɛɧɨɣ� ɫɯɟɦɵ, ɜɢɡɭ-
ɚɥɶɧɨ�ɭɞɨɛɧɨɣ�ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɰɟɥɹɯ.  

ɂɡ�ɜɫɟɯ�ɜɚɪɢɚɧɬɧɵɯ�ɧɟɦɚɫɲɬɚɛɧɵɯ�ɫɯɟɦ�ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ�ɜɵɛɪɚɬɶ�ɬɭ, ɤɨ-
ɬɨɪɚɹ�ɛɭɞɟɬ�ɨɛɥɚɞɚɬɶ�ɦɢɧɢɦɭɦɨɦ�ɤɪɢɜɵɯ�ɭɱɚɫɬɤɨɜ�ɩɭɬɟɣ, ɬ. ɟ. ɛɭɞɟɬ�ɦɚɤɫɢ-
ɦɚɥɶɧɨ�ɩɪɹɦɨɥɢɧɟɣɧɨɣ. Ɉɰɟɧɢɜɚɬɶ�ɜɫɟ�ɩɨɥɭɱɟɧɧɵɟ�ɜɚɪɢɚɧɬɵ�ɦɨɠɧɨ�ɩɨ�ɤɨ-
ɷɮɮɢɰɢɟɧɬɭ�ɥɢɧɟɚɪɢɡɚɰɢɢ 

,

1
)ɫɯ(-ɤɪ

1
)ɩɥɚɧ(-ɤɪ
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ɝɞɟ Lɤɪ�ɩɥɚɧ(i) – ɞɥɢɧɚ i�ɣ� ɤɪɢɜɨɣ�ɩɥɚɧɚ; Lɤɪ�ɫɯ(j) – ɞɥɢɧɚ j�ɣ� ɤɪɢɜɨɣ�ɜɚɪɢɚɧɬɚ 
ɫɯɟɦɵ; n – ɤɨɥɢɱɟɫɬɜɨ�ɤɪɢɜɵɯ�ɧɚ�ɩɥɚɧɟ�ɫɬɚɧɰɢɢ; m – ɤɨɥɢɱɟɫɬɜɨ�ɤɪɢɜɵɯ�ɧɚ 
ɫɯɟɦɟ�ɫɬɚɧɰɢɢ.   

ȿɫɥɢ� ɞɥɹ� ɧɟɤɨɬɨɪɨɝɨ� ɜɚɪɢɚɧɬɚ� ɫɯɟɦɵ� ɩɨɥɭɱɟɧɨ� ɡɧɚɱɟɧɢɟ Kɥɢɧ =  4,5,  ɬɨ 
ɷɬɨ�ɡɧɚɱɢɬ, ɱɬɨ�ɧɚ�ɫɯɟɦɟ�ɜ 4,5 ɪɚɡɚ�ɦɟɧɶɲɟ�ɤɪɢɜɵɯ, ɱɟɦ�ɧɚ�ɢɫɯɨɞɧɨɦ�ɩɥɚɧɟ.      
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Ƚɪɚɮɢɱɟɫɤɢɣ� ɫɩɨɫɨɛ� ɩɨɫɬɪɨɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɯɟɦɵ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ 
ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɢ�ɦɚɬɟɪɢɚɥɶɧɨɣ�ɧɢɬɢ, ɨɛɥɚɞɚɸɳɟɣ�ɜɟɫɨɦ�ɢ 
ɭɩɪɭɝɨɫɬɶɸ�ɡɜɟɧɶɟɜ. Ɇɚɬɟɪɢɚɥɶɧɚɹ�ɧɢɬɶ�ɩɨɥɧɨɫɬɶɸ�ɩɨɜɬɨɪɹɟɬ�ɤɨɧɬɭɪɵ�ɨɫɟɣ 
ɩɭɬɟɣ�ɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, ɜɤɥɸɱɚɹ�ɜ�ɫɟɛɹ�ɝɢɛɤɢɟ�ɷɥɟɦɟɧɬɵ�ɭɱɚɫɬɤɨɜ�ɩɭ-
ɬɢ�ɫ�ɜɵɫɨɤɨɣ�ɭɩɪɭɝɨɫɬɶɸ�ɢ�ɩɨɥɭɠɺɫɬɤɢɟ�ɛɥɨɤɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɫ�ɩɨɞ-
ɜɢɠɧɵɦɢ� ɢɦɢɬɚɬɨɪɚɦɢ� ɛɨɤɨɜɵɯ� ɩɭɬɟɣ, ɫɩɨɫɨɛɧɵɦɢ� ɢɡɦɟɧɹɬɶ� ɭɝɨɥ� ɜ� ɧɟɤɨ-
ɬɨɪɵɯ� ɩɪɟɞɟɥɚɯ. Ⱦɚɧɧɚɹ�ɦɨɞɟɥɶ� ɫɥɨɠɧɨɣ�ɦɚɬɟɪɢɚɥɶɧɨɣ� ɧɢɬɢ� ɡɚɝɪɭɠɚɟɬɫɹ�ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɫɪɟɞɭ�ɮɢɡɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, Unity) ɢ�ɩɪɢ 
ɨɩɪɟɞɟɥɺɧɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɦɚɫɫ�ɷɥɟɦɟɧɬɨɜ, ɫɢɥ�ɬɹɝɨɬɟɧɢɹ�ɢ�ɭɩɪɭɝɨɫɬɢ, ɚ�ɬɚɤɠɟ 
ɜɵɛɪɚɧɧɵɯ�ɬɨɱɤɚɯ�ɚɭɤɫɢɥɟɣ�ɮɨɪɦɢɪɭɟɬɫɹ�ɫɬɪɭɤɬɭɪɚ�ɜɡɚɢɦɨɭɜɹɡɚɧɧɵɯ�ɧɢɬɟɣ, 
ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɚɹ� ɤɚɤ� ɷɮɮɟɤɬɢɜɧɚɹ� ɧɟɦɚɫɲɬɚɛɧɚɹ� ɫɯɟɦɚ. ȼɚɠɧɨ� ɨɬɦɟɬɢɬɶ, 
ɱɬɨ�ɤɨɷɮɮɢɰɢɟɧɬɵ�ɭɩɪɭɝɨɫɬɢ�ɝɢɛɤɢɯ�ɢ�ɩɨɥɭɠɺɫɬɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɫɭɳɟɫɬɜɟɧɧɨ 
ɪɚɡɥɢɱɚɸɬɫɹ� ɩɨ� ɜɟɥɢɱɢɧɚɦ. Ⱦɥɹ� ɩɟɪɜɵɯ� ɨɧɢ�ɦɨɝɭɬ� ɛɵɬɶ� ɧɚɫɬɨɥɶɤɨ� ɜɟɥɢɤɢ, 
ɱɬɨ�ɫɜɨɢɦɢ�ɞɟɣɫɬɜɢɹɦɢ�ɦɨɝɭɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɫɬɹɝɢɜɚɧɢɸ�ɭɱɚɫɬɤɨɜ�ɩɭɬɟɣ�ɜ�ɬɨɱ-
ɤɭ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɩɨɬɟɪɹɦɢ�ɦɚɫɫɵ. ȼ�ɩɪɟɞɟɥɶɧɨɦ� ɫɥɭɱɚɟ�ɩɪɢ�ɩɨɥɧɨɦ 
ɜɵɪɨɠɞɟɧɢɢ�ɷɥɟɦɟɧɬɚ�ɟɝɨ�ɦɚɫɫɚ�ɬɚɤɠɟ�ɢɫɱɟɡɚɟɬ. ȼɨɡɦɨɠɟɧ�ɢ�ɨɛɪɚɬɧɵɣ�ɫɥɭ-
ɱɚɣ, ɤɨɝɞɚ�ɩɨ�ɥɸɛɨɣ�ɬɨɱɤɟ�ɫɜɹɡɢ�ɫɦɟɠɧɵɯ�ɩɨɥɭɠɺɫɬɤɢɯ�ɢ�ɝɢɛɤɢɯ�ɷɥɟɦɟɧɬɨɜ 
ɩɨɹɜɥɹɸɬɫɹ�ɧɨɜɵɟ�ɝɢɛɤɢɟ�ɷɥɟɦɟɧɬɵ, ɬ. ɟ. ɩɪɹɦɵɟ�ɢɥɢ�ɤɪɢɜɵɟ�ɭɱɚɫɬɤɢ�ɩɭɬɟɣ, 
ɤɨɬɨɪɵɟ�ɜɨɡɧɢɤɚɸɬ,   ɧɚɩɪɢɦɟɪ,  ɫ�ɰɟɥɶɸ�ɨɛɟɫɩɟɱɟɧɢɹ�ɜ�ɬɨɱɤɚɯ�ɫɜɹɡɢ�ɨɞɧɨɝɨ 
ɭɝɥɚ�ɦɟɠɞɭ�ɩɪɹɦɵɦ�ɢ�ɛɨɤɨɜɵɦ�ɩɭɬɹɦɢ�ɜ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɚɯ.  

ɍɜɟɥɢɱɟɧɢɟ�ɞɥɢɧɵ�ɝɢɛɤɨɝɨ�ɷɥɟɦɟɧɬɚ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɪɨɩɨɪ-
ɰɢɨɧɚɥɶɧɨɦɭ�ɜɨɡɪɚɫɬɚɧɢɸ�ɟɝɨ�ɦɚɫɫɵ. ȿɫɥɢ�ɢɡɦɟɧɹɟɬɫɹ�ɭɝɨɥ�ɧɚɤɥɨɧɚ�ɛɨɤɨɜɨɝɨ 
ɩɭɬɢ�ɜ�ɢɡɨɛɪɚɠɟɧɢɢ�ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ, ɬɨ�ɞɨ�ɷɬɨɝɨ�ɡɧɚɱɟɧɢɹ�ɢɡɦɟɧɹɸɬɫɹ 
ɭɝɥɵ�ɧɚɤɥɨɧɚ�ɛɨɤɨɜɵɯ�ɩɭɬɟɣ�ɜɫɟɯ�ɨɫɬɚɥɶɧɵɯ�ɢɡɨɛɪɚɠɟɧɢɣ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟ-
ɜɨɞɨɜ� ɞɚɧɧɨɣ� ɫɯɟɦɵ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ. Ⱦɥɹ� ɫɢɦɦɟɬɪɢɱɧɨɝɨ� ɫɬɪɟɥɨɱɧɨɝɨ           
ɩɟɪɟɜɨɞɚ� ɜ� ɝɪɚɮɢɱɟɫɤɨɦ� ɛɥɨɤɟ� ɩɨɥɭɠɺɫɬɤɨɝɨ� ɷɥɟɦɟɧɬɚ� ɦɨɞɟɥɢ� ɪɟɚɥɢɡɭɟɬɫɹ 
ɚɥɝɨɪɢɬɦ�ɢɡɦɟɧɟɧɢɹ�ɭɝɥɚ, ɫɜɹɡɚɧɧɵɣ�ɫ�ɩɟɪɟɦɟɳɟɧɢɹɦɢ�ɨɛɨɢɯ�ɨɬɪɟɡɤɨɜ�ɛɨɤɨ-
ɜɵɯ� ɩɭɬɟɣ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɫɢ� ɫɬɪɟɥɤɢ. ɉɪɢɱɟɦ� ɟɫɥɢ� ɜ� ɮɨɪɦɢɪɭɟɦɨɣ� ɫɯɟɦɟ           
ɫɨɞɟɪɠɚɬɫɹ�ɛɥɨɤɢ�ɢ�ɨɛɵɤɧɨɜɟɧɧɵɯ, ɢ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, 
ɬɨ�ɨɬɨɛɪɚɠɚɟɦɵɟ�ɭɝɥɵ�ɜ�ɪɟɡɭɥɶɬɚɬɧɨɣ�ɫɯɟɦɟ�ɞɨɥɠɧɵ�ɨɬɥɢɱɚɬɶɫɹ�ɞɥɹ�ɪɚɡɧɵɯ 
ɬɢɩɨɜ�ɫɬɪɟɥɨɤ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɧɟ�ɜɫɟ� ɬɨɱɤɢ�ɥɢɧɟɣɧɨ� ɫɜɹɡɚɧɧɨɝɨ� ɨɛɴɟɤɬɚ, ɤɚɤɢɦ�ɹɜɥɹ-
ɟɬɫɹ�ɦɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɫɬɚɧɰɢɢ, ɜ�ɪɚɜɧɨɣ�ɫɬɟɩɟɧɢ�ɩɨɞɜɟɪɠɟɧɵ�ɬɨɩɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ. ɋɯɟɦɚ�ɫɬɚɧɰɢɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɜɤɥɸɱɚɸɳɚɹ�ɱɚɫɬɢɱɧɨ 
ɠɺɫɬɤɢɟ�ɷɥɟɦɟɧɬɵ, ɧɟ�ɭɱɚɫɬɜɭɸɳɢɟ�ɜ�ɥɢɧɟɣɧɵɯ�ɞɟɮɨɪɦɚɰɢɹɯ. Ɍɚɤɢɦɢ�ɷɥɟ-
ɦɟɧɬɚɦɢ� ɹɜɥɹɸɬɫɹ� ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ, ɫɨɯɪɚɧɹɸɳɢɟ�ɩɪɚɜɭɸ�ɢɥɢ�ɥɟɜɭɸ 
ɨɪɢɟɧɬɚɰɢɸ�ɛɨɤɨɜɨɝɨ�ɩɭɬɢ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɨɬ�ɨɫɬɪɹɤɚ�ɤ�ɤɪɟɫɬɨɜɢɧɟ. Ƚɢɛɤɢɦɢ 
ɷɥɟɦɟɧɬɚɦɢ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɩɪɹɦɨɥɢɧɟɣɧɵɟ�ɢ�ɤɪɢɜɨɥɢɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ�ɩɭɬɟɣ 
ɦɟɠɞɭ�ɫɬɪɟɥɨɱɧɵɦɢ�ɩɟɪɟɜɨɞɚɦɢ. ɉɪɢ�ɷɬɨɦ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɢ�ɫɯɟɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɩɪɹɦɵɟ�ɢ�ɤɪɢɜɵɟ�ɭɱɚɫɬɤɢ�ɩɭ-
ɬɟɣ�ɹɜɥɹɸɬɫɹ ɬɨɩɨɥɨɝɢɱɟɫɤɢ�ɜɡɚɢɦɧɨɨɛɪɚɬɢɦɵɦɢ, ɬɨ�ɟɫɬɶ�ɞɨɩɭɫɤɚɟɬɫɹ� ɞɟ-
ɮɨɪɦɚɰɢɹ�ɩɪɹɦɨɝɨ�ɭɱɚɫɬɤɚ�ɜ�ɤɪɢɜɨɥɢɧɟɣɧɵɣ, ɢ�ɧɚɨɛɨɪɨɬ. 

ȼ�ɧɟɤɨɬɨɪɨɣ�ɦɨɞɟɥɶɧɨɣ�ɫɪɟɞɟ�ɥɢɧɟɣɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɭɬɟɣ�ɢ�ɫɬɪɟɥɨɤ�ɩɪɟɞ-
ɫɬɚɜɥɹɟɬɫɹ� ɤɚɤ� ɧɟɤɨɬɨɪɚɹ� ɫɜɹɡɧɚɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɭɩɪɭɝɢɯ� ɢ� ɝɪɚɜɢɬɢ-
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ɪɭɸɳɢɯ�ɨɛɴɟɤɬɨɜ, ɩɨɞɜɟɲɟɧɧɵɯ�ɡɚ�ɚɭɤɫɢɥɢ. Ȼɥɚɝɨɞɚɪɹ�ɞɟɣɫɬɜɭɸɳɟɣ�ɧɚ�ɜɫɟ 
ɷɥɟɦɟɧɬɵ�ɦɨɞɟɥɶɧɵɯ�ɮɢɡɢɱɟɫɤɢɯ�ɢɦɢɬɚɰɢɣ�ɫɢɥ�ɬɹɠɟɫɬɢ�ɢ�ɭɩɪɭɝɨɫɬɢ�ɞɚɧɧɚɹ 
ɫɢɫɬɟɦɚ�ɬɟɥ�ɫɧɚɱɚɥɚ�ɩɪɨɜɢɫɧɟɬ, ɚ�ɩɨɬɨɦ�ɛɥɚɝɨɞɚɪɹ�ɭɩɪɭɝɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɨ-
ɠɦɺɬɫɹ, ɩɪɢɧɹɜ�ɬɪɟɛɭɟɦɭɸ�ɫɨɝɥɚɫɧɨ�ɭɫɥɨɜɢɸ (1) ɮɨɪɦɭ. ȿɫɥɢ�ɪɟɱɶ�ɢɞɺɬ� ɨ 
ɩɨɥɧɨɣ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ, ɬɨ�ɬɨɱɤɢ�ɩɨɞɜɟɫɚ�ɛɭɞɭɬ�ɧɚɯɨɞɢɬɶɫɹ�ɧɚ�ɝɥɚɜɧɵɯ�ɩɭɬɹɯ 
ɫ�ɱɺɬɧɨɣ�ɢ�ɧɟɱɺɬɧɨɣ�ɫɬɨɪɨɧ�ɭ�ɡɧɚɤɨɜ «Ƚɪɚɧɢɰɚ�ɫɬɚɧɰɢɢ». Ɍɨ�ɠɟ�ɨɬɧɨɫɢɬɫɹ�ɢ 
ɤ� ɫɬɚɧɰɢɨɧɧɨɦɭ�ɩɚɪɤɭ, ɞɥɹ� ɤɨɬɨɪɨɝɨ� ɚɭɤɫɢɥɢ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɧɚ� ɨɞɧɨɣ� ɨɫɢ 
ɢɥɢ� ɨɞɧɨɦ� ɩɭɬɢ. ɉɪɢ� ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ� ɫɬɪɭɤɬɭɪɚɯ� ɦɨɝɭɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ 
ɧɟ�ɞɜɭɯ-, ɚ�ɦɧɨɝɨɬɨɱɟɱɧɵɟ�ɚɭɤɫɢɥɢ, ɡɚɤɪɟɩɥɹɟɦɵɟ�ɩɨ�ɜɯɨɞɨ�ɜɵɯɨɞɧɵɦ�ɬɨɱ-
ɤɚɦ�ɫɯɟɦɵ�ɢɥɢ�ɩɨ�ɫɬɜɨɪɭ�ɫɟɱɟɧɢɹ, ɹɜɥɹɸɳɢɦɢɫɹ�ɝɪɚɧɢɰɚɦɢ�ɥɨɤɚɰɢɢ�ɨɛɪɚɡɚ 
ɫɯɟɦɵ�ɫɬɚɧɰɢɢ.  

ȿɫɥɢ�ɫɢɥɵ�ɭɩɪɭɝɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɢ�ɝɪɚɜɢɬɚɰɢɢ�ɛɭɞɭɬ�ɨɞɢɧɚɤɨɜɵ�ɩɨ�ɜɟɥɢ-
ɱɢɧɟ, ɬɨ�ɦɨɞɟɥɶɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ, ɨɩɢɪɚɸɳɚɹɫɹ� ɧɚ� ɚɭɤɫɢɥɢ, 
ɦɨɠɟɬ�ɪɚɫɩɨɥɚɝɚɬɶɫɹ�ɜ� ɨɞɧɨɣ�ɩɥɨɫɤɨɫɬɢ. Ɉɞɧɚɤɨ�ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɟ� ɪɚɡɦɟɳɟ-
ɧɢɟ «ɬɹɠɟɥɵɯ» ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ� ɜ� ɝɨɪɥɨɜɢɧɚɯ� ɫɩɨɫɨɛɧɨ� ɩɪɢɜɟɫɬɢ� ɤ              
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ� ɩɨ� ɦɚɫɫɟ� ɪɚɫɩɪɟɞɟɥɹɟɦɨɣ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɜɨɡɦɨɠɧɨɦɭ                 
©ɩɪɨɜɢɫɚɧɢɸ» ɝɨɪɥɨɜɢɧ. ɗɬɨɬ� ɷɮɮɟɤɬ�ɦɨɠɟɬ� ɛɵɬɶ� ɫɤɨɦɩɟɧɫɢɪɨɜɚɧ�ɛɨɥɟɟ 
ɜɵɫɨɤɢɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɫɢɥ� ɭɩɪɭɝɨɫɬɢ� ɜ� ɝɨɪɥɨɜɢɧɚɯ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
©ɜɵɪɚɜɧɢɜɚɧɢɟɦ» ɜɫɟɣ�ɫɯɟɦɵ�ɜ�ɨɞɧɨɣ�ɩɥɨɫɤɨɫɬɢ.  

Ⱦɥɹ�ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ�ɩɚɪɤɨɜɵɯ�ɫɬɪɭɤɬɭɪ�ɫɬɚɧɰɢɣ�ɜɵɛɨɪ�ɚɭɤɫɢɥɢɣ�ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�ɩɨɢɫɤɨɜɭɸ�ɡɚɞɚɱɭ, ɤɨɬɨɪɚɹ�ɪɟɲɚɟɬɫɹ�ɩɨɫɪɟɞɫɬɜɨɦ�ɦɢɧɢ-
ɦɢɡɚɰɢɢ� ɤɜɚɞɪɚɬɨɜ� ɨɬɤɥɨɧɟɧɢɣ� ɩɨɥɨɠɟɧɢɣ� ɚɭɤɫɢɥɟɣ� ɨɬ� ɜɵɛɪɚɧɧɨɣ� ɨɫɢ. 
Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ� ɜɵɩɨɥɧɟɧɢɟ� ɭɫɥɨɜɢɹ� ɦɢɧɢɦɢɡɚɰɢɢ� ɤɜɚɞɪɚɬɨɜ� ɨɬɤɥɨɧɟ-
ɧɢɣ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɨɛɟɫɩɟɱɢɬ� ɢ� ɜɵɩɨɥɧɟɧɢɟ� ɭɫɥɨɜɢɹ (1). Ɂɚɞɚɱɚ� ɩɨɢɫɤɚ 
ɩɨɥɨɠɟɧɢɣ� ɚɭɤɫɢɥɢɣ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɫɥɨɠɧɹɟɬɫɹ� ɩɪɢ� ɩɨɫɬɪɨɟɧɢɢ� ɧɟɦɚɫ-
ɲɬɚɛɧɵɯ�ɫɯɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɭɡɥɨɜ�ɢɥɢ�ɪɚɡɜɢɬɨɣ�ɫɟɬɢ, ɩɪɢɦɵɤɚɸɳɟɣ�ɤ 
ɫɬɚɧɰɢɢ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ.  
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E. M. PEREPLAVCHENKO 

METHODS OF TOPOLOGICAL RECONSTRUCTION 
OF RAILWAY STATIONS SCHEMES 

Analytical and modeling methods are considered for constructing a connected structure 
of  a  station  scheme  based  on  digital  scale  plan  data  with  the  formation  of  a  topologically  
oriented linearized structure that preserves technically and technologically significant, visual-
ly reflected graphic information. The model method involves the reconstruction of a non-
scale scheme according to a three-dimensional image of a material thread that has the physi-
cal characteristics of a mass, which is affected by model forces of gravity and elasticity. 
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ɂɇɌȿɅɅȿɄɌɍȺɅɖɇȺə�ɋɂɋɌȿɆȺ 
ȻȿɁɈɉȺɋɇɈɋɌɂ�Ⱦȼɂɀȿɇɂə «ZONR» 
ȾɅə�ɊȺȻɈɌɇɂɄɈȼ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȽɈ�ɌɊȺɇɋɉɈɊɌȺ 
ɂ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢ� ɩɨɬɟɧɰɢɚɥ� ɜɧɟɞɪɟɧɢɹ� ɧɚ� ɨɛɴɟɤɬɚɯ� ɠɟɥɟɡɧɨɞɨ-

ɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ�ɛɢɨɬɟɯɧɢɱɟɫɤɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ «Zonr», ɤɨɬɨɪɚɹ�ɪɚɫɩɨɡɧɚɟɬ�ɡɚɩɪɟɬɧɵɟ�ɡɨɧɵ�ɞɥɹ�ɡɚɳɢɬɵ�ɪɚɛɨɬɧɢɤɨɜ, ɨɩɨ-
ɜɟɳɚɹ�ɢɯ�ɫ�ɩɨɦɨɳɶɸ�ɡɜɭɤɨɜɵɯ�ɢ�ɫɜɟɬɨɜɵɯ�ɫɢɝɧɚɥɨɜ�ɨ�ɩɪɢɛɥɢɠɟɧɢɢ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ�ɥɢɛɨ�ɞɪɭɝɨɣ�ɨɩɚɫɧɨɫɬɢ.  

 
Ʉɥɸɱɟɜɵɦ� ɭɫɥɨɜɢɟɦ� ɨɪɝɚɧɢɡɚɰɢɢ� ɞɜɢɠɟɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨ-

ɡɨɤ�ɹɜɥɹɟɬɫɹ�ɨɛɟɫɩɟɱɟɧɢɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ. ȼɫɟ�ɬɟɯɧɢɱɟɫɤɢɟ 
ɚɫɩɟɤɬɵ�ɞɜɢɠɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɞɨɥɠɧɵ�ɛɵɬɶ� ɩɨɞɱɢɧɟɧɵ�ɧɨɪɦɚɬɢɜɧɵɦ�ɬɪɟ-
ɛɨɜɚɧɢɹɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ� ɧɚ� ɫɧɢɠɟɧɢɟ� ɜɟɪɨɹɬɧɨɫɬɢ� ɚɜɚɪɢɣɧɨɣ� ɫɢɬɭɚɰɢɢ. 
ɋɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ� ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ� ɧɚ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ           
ɩɨɟɡɞɨɜ, ɩɨɫɬɚɜɥɟɧɧɭɸ� ɡɚɞɚɱɭ� ɦɢɧɢɦɢɡɚɰɢɢ� ɪɢɫɤɨɜ� ɚɜɚɪɢɣ� ɫɥɟɞɭɟɬ� ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ�ɜ�ɤɨɦɩɥɟɤɫɧɨɣ�ɫɢɫɬɟɦɟ. ɉɨɷɬɨɦɭ�ɧɚ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɟɨɛɯɨɞɢɦɨ�ɨɛɨɡɧɚɱɢɬɶ�ɨɩɚɫɧɵɟ�ɭɱɚɫɬɤɢ�ɩɪɢ�ɩɟɪɟɞɜɢ-
ɠɟɧɢɢ� ɩɨɟɡɞɚ� ɞɥɹ� ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ȼɢɨɬɟɯɧɢɱɟɫɤɚɹ� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ� ɢɦɟɟɬ� ɨɫɨɛɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ� ɫ 
ɬɟɦ, ɱɬɨ�ɭɱɚɫɬɧɢɤɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɪɚɡɞɟɥɟɧɵ�ɛɨɥɶɲɢɦ�ɪɚɫɫɬɨɹɧɢ-
ɟɦ�ɦɟɠɞɭ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɭɧɤɬɚɦɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɛɴɟɤɬɚɦɢ� ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ (ɫɬɚɧɰɢɹɦɢ, ɜɨɤɡɚɥɚɦɢ, ɭɱɚɫɬɤɚɦɢ, ɩɟɪɟɝɨɧɚɦɢ). Ʉɥɸɱɟɜɵɦ�ɮɚɤɬɨɪɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɟɪɟɜɨɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɣ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɵɩɨɥɧɟɧɢɟ 
ɦɧɨɠɟɫɬɜɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɞɟɣɫɬɜɢɣ, ɱɬɨ�ɩɨɜɵɲɚɟɬ�ɫɥɨɠɧɨɫɬɶ�ɤɨɨɪɞɢɧɚɰɢɢ�ɢ 
ɭɩɪɚɜɥɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɶɸ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ.  

ɋɩɟɰɢɮɢɤɚ�ɞɚɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɛɴɹɫɧɹɟɬɫɹ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɜɜɟɞɟɧɢɹ�ɬɚɤɨɝɨ�ɩɨɧɹɬɢɹ, ɤɚɤ�ɧɟɨɞɧɨɪɨɞɧɚɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɛɢɨɬɟɯɧɢɱɟ-
ɫɤɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɜ�ɰɟɥɨɦ. ɉɪɢ�ɷɬɨɦ�ɨɞɢɧ�ɢɡ�ɟɺ�ɷɥɟɦɟɧɬɨɜ�ɦɨɠɟɬ�ɩɪɟɛɵɜɚɬɶ 
ɤɚɤ�ɜ�ɪɚɛɨɱɟɦ, ɬɚɤ�ɢ�ɜ�ɧɟɪɚɛɨɱɟɦ�ɫɨɫɬɨɹɧɢɢ. Ƚɥɚɜɧɭɸ�ɪɨɥɶ�ɩɪɢ�ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɫɨɫɬɚɜɥɹɟɬ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɦɟɠɞɭ� ɨɬɞɟɥɶ-
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ɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ�ɨɛɳɟɣ� ɛɢɨɬɟɯɧɢɱɟɫɤɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ�ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ�ɨɛɴɟɤɬɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ [4, 5]. ɉɪɢ�ɨɛɧɚɪɭɠɟɧɢɢ�ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɢ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɢ� ɚɜɚɪɢɣɧɨɣ� ɫɢɬɭɚɰɢɢ� ɧɟɨɛɯɨɞɢɦɨ� ɫɜɨɟɜɪɟ-
ɦɟɧɧɨ�ɢ�ɨɩɟɪɚɬɢɜɧɨ�ɨɩɨɜɟɫɬɢɬɶ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, 
ɢ�ɩɪɢɧɹɬɶ�ɦɟɪɵ�ɩɨ�ɟɟ�ɥɢɤɜɢɞɚɰɢɢ.  

Ʉɨɦɩɚɧɢɹ QTS ɜ�ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ�ɫ�ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ «Zonr Pathfindr» ɪɚɡ-
ɪɚɛɨɬɚɥɚ�ɢ�ɜɧɟɞɪɹɟɬ�ɫɢɫɬɟɦɭ Zonr  Plant  Proximity  Solution,  ɤɨɬɨɪɚɹ�ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɜɢɪɬɭɚɥɶɧɵɣ�ɛɚɪɶɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ�ɞɥɹ�ɩɪɟɞɭɩɪɟ-
ɠɞɟɧɢɹ� ɪɚɛɨɱɢɯ� ɢ� ɨɩɟɪɚɬɨɪɨɜ� ɦɚɥɨɣ� ɦɟɯɚɧɢɡɚɰɢɢ� ɨ� ɜɵɯɨɞɟ� ɢɡ� ɡɨɧ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤɭɸ� ɫɢɫɬɟɦɭ�ɦɨɠɧɨ�ɩɪɢɦɟɧɹɬɶ� ɢ� ɧɚ� ɨɛɴɟɤɬɚɯ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɫɜɹɡɚɧɧɵɯ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɨɩɚɫɧɨɫɬɶɸ [3]. 

ɋɢɫɬɟɦɚ «Zonr» ɪɚɡɪɚɛɨɬɚɧɚ� ɧɚ� ɨɫɧɨɜɟ� ɩɟɪɟɧɨɫɢɦɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɩɨ 
ɛɟɡɨɩɚɫɧɨɦɭ�ɞɢɫɬɚɧɰɢɪɨɜɚɧɢɸ «Pathfindr» (ɪɢɫɭɧɨɤ 1), ɤɨɬɨɪɚɹ�ɛɵɥɚ�ɫɨɡɞɚ-
ɧɚ�ɜɨ�ɜɪɟɦɹ�ɩɚɧɞɟɦɢɢ Covid-19 ɜ 2020 ɝ. Ⱦɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɫ�ɩɨɦɨɳɶɸ�ɡɜɭɤɨ-
ɜɵɯ�ɢ� ɫɜɟɬɨɜɵɯ� ɫɢɝɧɚɥɨɜ� ɨɩɨɜɟɳɚɟɬ� ɧɟ� ɬɨɥɶɤɨ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɧɨ� ɢ� ɞɪɭɝɢɯ� ɩɪɢɱɚɫɬɧɵɯ� ɨ� ɩɪɢɛɥɢɠɟɧɢɢ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ�ɥɢɛɨ�ɞɪɭɝɨɣ�ɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɪɚɛɨɬɧɢɤ�ɡɚɯɨɞɢɬ�ɜ�ɡɨɧɭ�ɩɨɜɵ-
ɲɟɧɧɨɝɨ�ɪɢɫɤɚ,  ɚ�ɫɢɫɬɟɦɚ�ɧɚɩɪɚɜɥɹɟɬ�ɢɯ�ɜ�ɛɟɡɨɩɚɫɧɭɸ�ɡɨɧɭ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚ-
ɳɟɧɢɹ�ɩɨɬɟɧɰɢɚɥɶɧɵɯ�ɨɩɚɫɧɨɫɬɟɣ.  

«Zonr» ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɨɩɟɪɚɬɨɪɚɦ 
ɨɛɴɟɤɬɨɜ� ɞɚɧɧɵɟ� ɨ� ɩɟɪɟɦɟɳɟɧɢɢ� ɫɨ-
ɬɪɭɞɧɢɤɨɜ� ɜ� ɪɟɠɢɦɟ�ɪɟɚɥɶɧɨɝɨ�ɜɪɟɦɟ-
ɧɢ, ɩɨɡɜɨɥɹɹ� ɨɩɟɪɚɬɢɜɧɨ� ɩɪɢɧɢɦɚɬɶ 
ɦɟɪɵ� ɢ� ɭɥɭɱɲɢɬɶ� ɩɪɨɰɟɫɫɵ� ɨɯɪɚɧɵ 
ɬɪɭɞɚ�ɢ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɟɲɟɧɢɟ «Zonr» ɛɟɫɤɨɧɬɚɤɬɧɨɟ, 
ɨɱɟɧɶ�ɩɪɨɫɬɨɟ�ɜ�ɭɫɬɚɧɨɜɤɟ�ɢ�ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ [1, 2]. Ȼɥɨɤ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɞɚɬɱɢɤɢ 
ɩɪɢɤɪɟɩɥɹɸɬɫɹ� ɤ� ɤɚɛɢɧɟ� ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɨɣ� ɬɟɯɧɢɤɢ, ɚ� ɡɚɬɟɦ� ɫɢɧɯɪɨɧɢɡɢ-
ɪɭɸɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɢɥɨɠɟɧɢɹ� ɦɨ-
ɛɢɥɶɧɨɝɨ�ɬɟɥɟɮɨɧɚ (ɪɢɫɭɧɨɤ 2).  

ɇɨɫɢɦɨɟ� ɭɫɬɪɨɣɫɬɜɨ «Zonr» ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦ� ɜɵɡɨɜɨɦ� ɜɤɥɸɱɚɟɬ� ɩɪɟ-
ɞɭɩɪɟɠɞɟɧɢɟ� ɨ� ɩɨɩɚɞɚɧɢɢ� ɜ� ɡɨɧɭ� ɪɢɫ-

ɤɚ, ɨɩɨɜɟɳɚɹ� ɨɩɟɪɚɬɨɪɚ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɡɚɜɨɞɚ�ɢɥɢ� ɪɚɛɨɬɧɢɤɚ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɨ�ɟɝɨ�ɧɚɯɨɠɞɟɧɢɢ�ɜ�ɨɩɚɫɧɨɣ�ɡɨɧɟ. 

Ɉɩɟɪɚɬɨɪ�ɤɨɧɬɪɨɥɢɪɭɟɬ�ɞɚɧɧɭɸ�ɫɢɫɬɟɦɭ, ɩɨɡɜɨɥɹɹ�ɧɚɯɨɞɢɬɶɫɹ�ɜ�ɨɩɚɫɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ�ɬɨɥɶɤɨ�ɜ�ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ�ɫɥɭɱɚɹɯ. 

Ⱦɚɬɱɢɤ� ɩɪɢɧɢɦɚɟɬ� ɫɜɟɪɯɲɢɪɨɤɨɩɨɥɨɫɧɵɟ� ɫɢɝɧɚɥɵ, ɢɡɥɭɱɚɟɦɵɟ� ɧɨɫɢ-
ɦɵɦ� ɭɫɬɪɨɣɫɬɜɨɦ «Zonr». ȿɫɥɢ� ɢɧɞɢɤɚɬɨɪ� ɧɚɯɨɞɢɬɫɹ� ɫɥɢɲɤɨɦ� ɛɥɢɡɤɨ (ɜ 
ɩɪɟɞɟɥɚɯ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɧɚɫɬɪɨɟɧɧɨɣ�ɡɨɧɵ�ɨɬɱɭɠɞɟɧɢɹ), ɬɨ�ɞɚɬɱɢɤ�ɡɜɭɤɨ-
ɜɵɦ�ɫɢɝɧɚɥɨɦ�ɩɪɟɞɭɩɪɟɠɞɚɟɬ�ɛɥɨɤ «Zonr Base» ɢ�ɧɨɫɢɦɨɟ�ɭɫɬɪɨɣɫɬɜɨ (ɪɢ-
ɫɭɧɨɤ 3). 

Ɋɢɫɭɧɨɤ 1 – Ȼɚɡɨɜɚɹ�ɫɬɚɧɰɢɹ  
ɫɢɫɬɟɦɵ «Zonr» 
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ɋɢɫɬɟɦɚ «Zonr» ɩɪɨɲɥɚ�ɢɫɩɵɬɚɧɢɹ�ɜ�ɪɹɞɟ�ɪɚɡɥɢɱɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ QTS 

Group ɩɨ�ɜɫɟɣ�ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ, ɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɥɚɧɢɪɭɟɬɫɹ�ɲɢɪɨɤɨɟ 
ɜɧɟɞɪɟɧɢɟ�ɞɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɨ�ɢ�ɧɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ [2]. Ⱦɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɞɟɦɨɧɫɬɪɢɪɭɟɬ�ɩɪɨɫɬɨɬɭ�ɢ�ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɫɬɶ�ɛɢɨɬɟɯɧɢɱɟɫɤɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɛɢɨɬɟɯɧɢɱɟɫɤɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ «Zonr» ɞɥɹ�ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɨɝɨ� ɨɩɨɜɟɳɟɧɢɹ� ɪɚɛɨɬɧɢɤɨɜ� ɨ� ɩɪɢɛɥɢɠɚɸɳɟɣɫɹ� ɨɩɚɫɧɨɫɬɢ� ɧɟ 
ɬɨɥɶɤɨ�ɩɨɜɵɲɚɟɬ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ, ɨɛɴɟɤɬɨɜ 
ɫɢɫɬɟɦɵ,  ɧɨ�ɢ�ɛɥɚɝɨɬɜɨɪɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɡɞɨɪɨɜɶɟ�ɢ�ɠɢɡɧɶ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ.  

Ɍɪɚɧɫɩɨɪɬɧɵɟ� ɤɨɦɩɚɧɢɢ� ɫɬɚɪɚɸɬɫɹ� ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ� ɫɜɨɢ� ɢɡɞɟɪɠɤɢ� ɧɚ 
ɩɟɪɟɜɨɡɤɢ, ɩɪɢ� ɷɬɨɦ� ɭɜɟɥɢɱɢɜɚɹ� ɩɨɬɟɧɰɢɚɥɶɧɭɸ� ɩɪɢɛɵɥɶ. ɂɧɫɬɪɭɦɟɧɬɨɜ 
ɫɧɢɠɟɧɢɹ�ɢɡɞɟɪɠɟɤ�ɦɧɨɝɨ, ɧɨ�ɫɚɦɵɟ�ɷɮɮɟɤɬɢɜɧɵɟ�ɫɪɟɞɢ�ɧɢɯ�ɜ�ɥɸɛɨɦ�ɫɥɭ-
ɱɚɟ�ɞɨɥɠɧɵ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɨɬɫɭɬɫɬɜɢɸ�ɫɪɵɜɨɜ�ɝɪɚɮɢɤɨɜ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɭɩɪɚɜɥɟɧɢɹ� ɢɯ� ɞɜɢɠɟɧɢɟɦ� ɫ� ɭɱɟɬɨɦ� ɜɫɟɯ� ɩɚɪɚɦɟɬɪɨɜ, 
ɜɥɢɹɸɳɢɯ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ [5]. 

Ʉɚɤ�ɨɤɚɡɚɥɨɫɶ, ɷɬɢ� ɞɜɚ�ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ�ɮɚɤɬɨɪɚ�ɧɚɯɨɞɹɬɫɹ�ɜ�ɩɨɥɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɤɨɦɩɚɧɢɹɦɢ�ɩɟɪɟɜɨɡɱɢɤɚɦɢ 
ɥɨɤɨɦɨɬɢɜɨɜ, ɩɪɢɱɟɦ� ɧɟ� ɬɨɥɶɤɨ� ɩɨ� ɬɪɚɞɢɰɢɨɧɧɵɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɬɢɩɚ 
ɦɨɳɧɨɫɬɢ�ɬɹɝɢ�ɢ�ɫɤɨɪɨɫɬɧɨɝɨ�ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ, ɧɨ�ɢ�ɜ�ɱɚɫɬɢ�ɢɧɬɟɥɥɟɤɬɭɚɥɶ-
ɧɨɝɨ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ [6].  

Ⱦɥɹ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ� ɬɚɤɢɯ� ɂɌ�ɡɚɩɪɨɫɨɜ� ɤɥɢɟɧɬɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɨɜ   
ɤɨɦɩɚɧɢɹ GE Transportation (ɞɨɱɟɪɧɹɹ�ɤɨɦɩɚɧɢɹ General Electric, ɫɩɟɰɢɚɥɢɡɢ-
ɪɭɸɳɚɹɫɹ�ɧɚ�ɪɚɡɪɚɛɨɬɤɟ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɬɚɧɨɜɨɤ�ɢ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ) ɜɵɩɭɫɤɚɟɬ «ɭɦɧɵɟ» ɥɨɤɨɦɨɬɢɜɵ, ɨɫɧɚɳɟɧɧɵɟ� ɫɢɫɬɟɦɚɦɢ            
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ� ɢɧɬɟɥɥɟɤɬɚ� ɫ� ɷɥɟɦɟɧɬɚɦɢ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɚɦɨɨɛɭɱɟɧɢɹ.               
ɂɌ�ɫɢɫɬɟɦɵ SMART-ɥɨɤɨɦɨɬɢɜɨɜ�ɤɨɦɩɚɧɢɢ GE Transportation ɩɨɞɤɥɸɱɟɧɵ�ɤ 
ɮɢɪɦɟɧɧɵɦ� ɰɟɧɬɪɚɦ� ɨɩɬɢɦɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ� ɪɚɡɪɚɛɚɬɵɜɚɸɬ� ɚɥɝɨɪɢɬɦɵ� ɤɨɦ-
ɩɶɸɬɟɪɧɨɝɨ�ɨɛɭɱɟɧɢɹ�ɤɚɤ�ɫɬɪɚɬɟɝɢɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɜɫɟɯ�ɩɪɨɰɟɫɫɨɜ: ɨɬ�ɫɯɟɦ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ�ɬɨɩɥɢɜɚ�ɞɨ�ɝɪɚɮɢɤɚ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ. ɂɫɤɭɫɫɬɜɟɧɧɵɣ 

Ɋɢɫɭɧɨɤ 2 – ɂɧɞɢɤɚɬɨɪ�ɫɢɫɬɟɦɵ 
«Zonr» 

Ɋɢɫɭɧɨɤ 3 – Ⱦɚɬɱɢɤ�ɫɢɫɬɟɦɵ 
«Zonr» 
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ɢɧɬɟɥɥɟɤɬ�ɩɨɫɬɨɹɧɧɨ�ɫɥɟɞɢɬ�ɡɚ�ɩɪɨɝɧɨɡɚɦɢ�ɢɡɦɟɧɟɧɢɹ�ɦɟɬɟɨɭɫɥɨɜɢɣ�ɢ�ɧɚ�ɨɫ-
ɧɨɜɟ�ɷɬɢɯ�ɞɚɧɧɵɯ�ɜɵɪɚɛɚɬɵɜɚɟɬ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɨ�ɠɟɥɚɬɟɥɶ-
ɧɵɯ�ɢɡɦɟɧɟɧɢɹɯ�ɜ�ɩɥɚɧɚɯ�ɩɨɟɡɞɨɤ�ɢ�ɫɤɨɪɨɫɬɹɯ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ [5, 6]. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɬɟɯɧɨɥɨɝɢɣ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ� ɢɧɬɟɥɥɟɤɬɚ, 
ɫɩɨɫɨɛɧɨɝɨ�ɮɢɤɫɢɪɨɜɚɬɶ�ɩɨɞɪɨɛɧɵɟ�ɡɚɩɢɫɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦ�ɢ 
ɢɯ�ɜɥɢɹɧɢɹ�ɧɚ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨ-
ɫɬɢ, ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨɜɵɫɢɬɶ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɩɟɪɫɨɧɚɥɚ, ɩɚɫɫɚɠɢɪɨɜ�ɢ�ɪɚ-
ɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ [7]. 
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The possibility and potential of introducing the Zonr intelligent biotechnical transport secu-
rity system at railway transport facilities is considered, which recognizes restricted areas to pro-
tect workers, notifying them with sound and light signals of the approach of a vehicle or other 
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ɋɈɊɌɂɊɈȼɈɑɇɈȽɈ�ɉȺɊɄȺ�ȽɊɍɁɈȼɈɃ�ɋɌȺɇɐɂɂ 

 
ɂɫɫɥɟɞɭɸɬɫɹ� ɭɫɥɨɜɢɹ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɭɬɟɣ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ 

ɩɚɪɤɚ� ɝɪɭɡɨɜɵɯ� ɫɬɚɧɰɢɣ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜɚɪɢɚɧɬɵ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɫɬɚɧɰɢɢ� ɫ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɦɢ� ɩɭɬɹɦɢ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɜ� ɦɟɫɬɧɵɯ� ɧɚɡɧɚɱɟɧɢɹɯ� ɩɨɪɨɠɧɟɝɨ� ɜɚɝɨ-
ɧɨɩɨɬɨɤɚ. 

 
ȼ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɫɭɳɟɫɬɜɭɟɬ�ɠɟɫɬɤɚɹ�ɤɨɧɤɭɪɟɧɰɢɹ�ɜ�ɬɪɚɧɫɩɨɪɬ-

ɧɨɣ� ɨɬɪɚɫɥɢ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɜɵɛɨɪɚ� ɤɥɢɟɧɬɨɦ� ɧɟ� ɬɨɥɶɤɨ 
ɧɟɨɛɯɨɞɢɦɨɝɨ� ɜɢɞɚ� ɬɪɚɧɫɩɨɪɬɚ, ɧɨ� ɢ� ɤɨɧɤɪɟɬɧɨɝɨ� ɨɩɟɪɚɬɨɪɚ� ɩɟɪɟɜɨɡɤɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ�ɧɚɢɛɨɥɟɟ�ɲɢɪɨɤɢɣ�ɫɩɟɤɬɪ�ɭɫɥɭɝ�ɢ�ɩɪɢɟɦɥɟɦɨɫɬɶ�ɬɚɪɢɮɨɜ. 
Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� Ȼɟɥɨɪɭɫɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɧɚɩɪɚɜɥɟɧɨ� ɧɚ 
ɨɪɝɚɧɢɡɚɰɢɸ� ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ, ɫɩɨɫɨɛɧɵɯ� ɧɟ� ɬɨɥɶɤɨ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɜɨɡɪɚɫɬɚɸɳɢɟ� ɡɚɩɪɨɫɵ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ� ɢ� ɝɪɭɡɨɩɨɥɭɱɚɬɟ-
ɥɟɣ�ɩɨ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ, ɧɨ�ɢ�ɩɪɢɜɥɟɤɚɬɶ�ɧɨɜɵɯ�ɤɥɢɟɧɬɨɜ. 

Ʉɥɸɱɟɜɨɟ� ɦɟɫɬɨ� ɜ� ɷɮɮɟɤɬɢɜɧɨɦ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɫɬɚɧɰɢɣ� ɤɚɤ� ɫɢɫ-
ɬɟɦɨɨɛɪɚɡɭɸɳɟɝɨ� ɷɥɟɦɟɧɬɚ� ɩɨɥɢɝɨɧɚ� ɫɟɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ 
ɡɚɧɢɦɚɟɬ� ɨɪɝɚɧɢɡɚɰɢɹ� ɦɟɫɬɧɨɣ� ɪɚɛɨɬɵ. ɉɪɟɠɞɟ� ɜɫɟɝɨ� ɨɧɚ� ɧɚɩɪɚɜɥɟɧɚ� ɧɚ 
ɤɚɱɟɫɬɜɟɧɧɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɩɭɧɤɬɨɜ� ɦɟɫɬɧɨɣ� ɪɚɛɨɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɜ 
ɦɟɫɬɚɯ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

Ⱥɧɚɥɢɡ� ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɧɚ� ɫɬɚɧɰɢɹɯ� Ȼɟɥɨɪɭɫɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɜ 
ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜɨɡɪɨɫɥɨ�ɱɢɫɥɨ�ɦɟɫɬɧɵɯ�ɧɚɡɧɚɱɟɧɢɣ�ɦɚɥɨɣ�ɦɨɳɧɨɫɬɢ. ɗɬɨ 
ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɩɪɢɜɨɞɢɬ� ɤ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɦɚɧɟɜɪɨɜɵɦ� ɩɟɪɟɞɜɢɠɟɧɢɹɦ, 
ɫɜɹɡɚɧɧɵɦ�ɫ�ɩɨɜɬɨɪɧɨɣ�ɫɨɪɬɢɪɨɜɤɨɣ� ɜɚɝɨɧɨɜ. ɋɨɜɪɟɦɟɧɧɚɹ� ɤɪɭɩɧɚɹ� ɝɪɭɡɨ-
ɜɚɹ� ɫɬɚɧɰɢɹ� ɦɨɠɟɬ� ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ� ɩɨɞɚɱɢ� ɜ� ɚɞɪɟɫ� ɛɨɥɟɟ 20  ɦɟɫɬɧɵɯ 
ɧɚɡɧɚɱɟɧɢɣ. ɉɪɢ� ɷɬɨɦ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɱɢɫɥɨ� ɩɪɢɦɵɤɚɸɳɢɯ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ�ɢɦɟɸɬ�ɦɨɳɧɨɫɬɶ�ɞɨ�ɬɪɟɯ�ɜɚɝɨɧɨɜ�ɜ�ɫɭɬɤɢ, ɚ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ 
ɨɬɰɟɩɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ�ɧɟɫɤɨɥɶɤɢɦ�ɩɭɬɹɦ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ. Ɉɛɟɫɩɟ-
ɱɟɧɧɨɫɬɶ�ɫɨɪɬɢɪɨɜɨɱɧɵɦɢ�ɩɭɬɹɦɢ�ɝɪɭɡɨɜɵɯ�ɫɬɚɧɰɢɣ�ɱɚɳɟ�ɜɫɟɝɨ�ɧɟ�ɩɪɟɜɵ-
ɲɚɟɬ 50 %. 

Ⱦɚɧɧɚɹ�ɡɚɞɚɱɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɲɟɧɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ�ɢɥɢ�ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ�ɩɨɞɪɚɡɭɦɟɜɚɸɬ�ɜɧɟɞɪɟɧɢɟ�ɫɨɜɪɟɦɟɧ-
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ɧɵɯ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ, ɫɩɨɫɨɛɧɵɯ�ɫɨɤɪɚɳɚɬɶ�ɦɟɠɨɩɟɪɚɰɢɨɧɧɵɟ 
ɢɧɬɟɪɜɚɥɵ. ɗɬɨ�ɩɨɡɜɨɥɢɬ�ɫɧɢɡɢɬɶ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɧɚ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɦɚɧɟɜɪɨɜɨɣ 
ɪɚɛɨɬɵ�ɢ, ɤɚɤ�ɪɟɡɭɥɶɬɚɬ, í�ɭɦɟɧɶɲɢɬɶ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɧɚ�ɫɬɚɧɰɢɢ 
ɦɟɫɬɧɨɝɨ� ɜɚɝɨɧɚ. Ɉɞɧɚɤɨ� ɞɚɧɧɵɣ� ɜɚɪɢɚɧɬ, ɩɨ� ɦɧɟɧɢɸ� ɚɜɬɨɪɚ, ɧɟ� ɹɜɥɹɟɬɫɹ 
ɨɩɬɢɦɚɥɶɧɵɦ, ɩɨɫɤɨɥɶɤɭ� ɝɥɭɛɨɤɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɩɨɬɪɟɛɭɸɬ 
ɬɚɤɠɟ�ɢɡɦɟɧɟɧɢɹ�ɩɭɬɟɜɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɗɬɨ�ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɩɪɢɜɟɞɟɬ�ɤ 
ɪɨɫɬɭ� ɤɚɤ� ɤɚɩɢɬɚɥɶɧɵɯ,  ɬɚɤ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɡɚɬɪɚɬ� ɧɚ� ɭɤɥɚɞɤɭ� ɧɨɜɵɯ 
ɩɭɬɟɣ�ɢ�ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ�ɩɚɪɤɨɜɵɯ�ɝɨɪɥɨɜɢɧ. 

Ɇɟɫɬɧɭɸ� ɪɚɛɨɬɭ� ɧɚ� ɝɪɭɡɨɜɵɯ� ɫɬɚɧɰɢɹɯ� ɜɨɡɦɨɠɧɨ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɡɚ 
ɫɱɟɬ� ɬɨɱɟɱɧɵɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ, ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɵɦ� ɢɡ� ɤɨɬɨɪɵɯ 
ɦɨɠɟɬ� ɛɵɬɶ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɩɭɬɟɣ. ɋɟɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɹɜ-
ɥɹɟɬɫɹ� ɦɟɪɨɣ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɝɪɭɡɨɜɵɯ 
ɫɬɚɧɰɢɣ, ɤɨɝɞɚ� ɩɪɢ� ɭɤɥɚɞɤɟ� ɫɴɟɡɞɨɜ� ɦɟɠɞɭ� ɩɚɪɚɥɥɟɥɶɧɵɦɢ� ɩɭɬɹɦɢ 
ɩɪɨɢɫɯɨɞɢɬ� ɭɜɟɥɢɱɟɧɢɟ� ɱɢɫɥɚ� ɧɚɤɚɩɥɢɜɚɟɦɵɯ� ɧɚ� ɩɨɞɚɱɢ� ɧɚɡɧɚɱɟɧɢɣ� ɜ 
ɫɨɪɬɢɪɨɜɨɱɧɨɦ� ɩɚɪɤɟ� ɩɪɢ� ɢɦɟɸɳɟɦɫɹ� ɩɭɬɟɜɨɦ� ɪɚɡɜɢɬɢɢ. Ⱦɚɧɧɨɟ 
ɬɟɯɧɢɱɟɫɤɨɟ� ɪɟɲɟɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɭɦɟɧɶɲɢɬɶ� ɜɪɟɦɹ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɨɫɬɭɩɚɸɳɟɣ� ɩɟɪɟɞɚɱɢ� ɢ� ɛɵɫɬɪɟɟ� ɩɨɞɚɬɶ� ɜɚɝɨɧɵ� ɧɚ� ɩɪɢɦɵɤɚɸɳɢɟ� ɩɭɬɢ 
ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɤ�ɤɥɢɟɧɬɚɦ (ɪɢɫɭɧɨɤ 1).  

 

 
Ɋɢɫɭɧɨɤ 1 – ɋɟɤɰɢɨɧɢɪɨɜɚɧɧɵɣ�ɩɚɪɤ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ 
ɫ�ɩɪɢɦɵɤɚɸɳɢɦɢ�ɩɭɬɹɦɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ (ɉɇɈ): 

1 – ɜɟɪɯɧɹɹ�ɫɟɤɰɢɹ�ɩɚɪɤɚ; 2 – ɧɢɠɧɹɹ�ɫɟɤɰɢɹ  
 

Ⱥɧɚɥɢɡ�ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɝɪɭɡɨɜɵɯ� ɫɬɚɧ-
ɰɢɣ� ɫɥɟɞɭɟɬ� ɧɚɱɢɧɚɬɶ� ɫ� ɢɡɭɱɟɧɢɹ� ɭɡɥɚ, ɜ� ɤɨɬɨɪɨɦ� ɨɧɚ� ɮɭɧɤɰɢɨɧɢɪɭɟɬ.          
ȼ�ɭɡɥɟ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɫɨɪɬɢɪɨɜɨɱɧɚɹ�ɢɥɢ�ɭɱɚɫɬɤɨɜɚɹ�ɫɬɚɧɰɢɹ, 
ɤɨɬɨɪɚɹ� ɩɨɞɛɢɪɚɟɬ� ɜɚɝɨɧɵ� ɜ� ɩɨɞɚɱɢ� ɧɚ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɢɥɢ� ɜ 
ɝɪɭɡɨɜɵɟ�ɪɚɣɨɧɵ. ȼ�ɭɡɟɥ�ɱɚɳɟ�ɜɫɟɝɨ�ɜɯɨɞɢɬ�ɧɟɫɤɨɥɶɤɨ�ɫɬɚɧɰɢɣ. Ɍɨɩɨɥɨɝɢɹ 
ɪɚɫɩɨɥɨɠɟɧɢɹ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɭɡɥɟ�ɩɨɡɜɨɥɹɟɬ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɢɩɢɱɧɨ-
ɫɬɢ�ɞɚɧɧɨɝɨ�ɫɯɟɦɧɨɝɨ�ɪɟɲɟɧɢɹ [1] ɢ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɤ�ɧɟɦɭ�ɦɟɬɨ-
ɞɢɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɞɥɹ�ɭɡɥɨɜ�ɞɚɧɧɨɝɨ�ɬɢɩɚ. 

ɋɥɟɞɭɟɬ� ɬɚɤɠɟ� ɩɪɨɜɟɫɬɢ� ɚɧɚɥɢɡ� ɜɫɟɯ� ɦɚɥɨɦɨɳɧɵɯ� ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɧɚ 
ɝɪɭɡɨɜɨɣ� ɫɬɚɧɰɢɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɧɚɡɧɚɱɟɧɢɹɦɢ� ɩɥɚɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ. 
Ɉɩɪɟɞɟɥɢɦ� ɦɚɥɨɦɨɳɧɨɟ� ɧɚɡɧɚɱɟɧɢɟ� ɤɚɤ� ɧɚɡɧɚɱɟɧɢɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟ-
ɧɢɟ�ɤɨɬɨɪɨɝɨ�ɜ�ɬɟɱɟɧɢɟ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɦɟɫɹɰɚ�ɩɟɪɟɜɨɡɨɤ�ɧɟ�ɩɪɟɜɵɲɚɟɬ�ɬɪɟɯ 
ɜɚɝɨɧɨɜ� ɜ� ɫɭɬɤɢ. ɉɪɢ� ɷɬɨɦ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɬɨɥɶɤɨ� ɝɪɭɡɨɜɵɟ� ɫɬɚɧɰɢɢ, 
ɩɨɫɤɨɥɶɤɭ�ɦɚɥɨɦɨɳɧɵɟ�ɧɚɡɧɚɱɟɧɢɹ�ɞɥɹ�ɧɢɯ�ɧɚɢɛɨɥɟɟ�ɩɪɟɞɫɬɚɜɢɦɵ, ɚ�ɤɪɭɩ-
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ɧɵɟ� ɧɚɡɧɚɱɟɧɢɹ� ɩɪɢɛɵɜɚɸɬ� ɜɫɟɝɞɚ� ɧɚ� ɬɟɯɧɢɱɟɫɤɢɟ� ɫɬɚɧɰɢɢ. ȼ� ɚɧɚɥɢɡɟ 
ɫɥɟɞɭɟɬ�ɨɩɪɟɞɟɥɢɬɶ�ɞɨɥɸ�ɦɚɥɨɦɨɳɧɵɯ�ɧɚɡɧɚɱɟɧɢɣ�ɨɬ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɧɚɡɧɚ-
ɱɟɧɢɣ�ɩɨ�ɩɥɚɧɭ�ɮɨɪɦɢɪɨɜɚɧɢɹ. ȼɚɠɧɨ� ɭɱɢɬɵɜɚɬɶ, ɱɬɨ�ɩɪɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ 
ɞɨɥɟ� ɦɚɥɨɦɨɳɧɵɯ� ɧɚɡɧɚɱɟɧɢɣ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɛɭɞɟɬ� ɧɟɷɮɮɟɤɬɢɜɧɨ. Ɍɚ-
ɤɢɦ�ɨɛɪɚɡɨɦ, ɧɚɥɢɱɢɟ�ɦɚɥɨɦɨɳɧɵɯ�ɧɚɡɧɚɱɟɧɢɣ�ɹɜɥɹɟɬɫɹ�ɩɟɪɜɵɦ�ɧɟɨɛɯɨɞɢ-
ɦɵɦ�ɭɫɥɨɜɢɟɦ�ɞɥɹ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

Ʉɚɤ�ɢɡɜɟɫɬɧɨ, ɝɪɭɡɨɩɨɬɨɤ�ɹɜɥɹɟɬɫɹ�ɜɟɥɢɱɢɧɨɣ�ɧɟɩɨɫɬɨɹɧɧɨɣ, ɜɥɢɹɧɢɟ�ɧɚ 
ɤɨɬɨɪɭɸ�ɨɤɚɡɵɜɚɸɬ�ɪɚɡɥɢɱɧɵɟ�ɮɚɤɬɨɪɵ (ɫɟɡɨɧɧɨɫɬɶ, ɨɬɤɪɵɬɢɟ�ɧɨɜɵɯ�ɪɵɧ-
ɤɨɜ�ɫɛɵɬɚ�ɢ�ɬ. ɞ.). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɧɚ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ�ɫɨɨɬɧɨɲɟɧɢɟ�ȕ�ɱɢɫ-
ɥɚ�ɧɚɡɧɚɱɟɧɢɣ mɧɚɡ�ɢ�ɱɢɫɥɚ�ɩɭɬɟɣ Nɩɭɬ�ɧɟ�ɛɭɞɟɬ�ɩɨɫɬɨɹɧɧɵɦ. ɉɨɷɬɨɦɭ�ɫɥɟɞɭ-
ɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɜɬɨɪɨɟ� ɭɫɥɨɜɢɟ� ɰɟɟɫɨɨɛɪɚɡɧɨɫɬɢ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɭɬɟɣ: 
ɟɫɥɢ�ȕ > 1, ɬɨ�ɧɭɠɧɨ�ɭɱɟɫɬɶ�ɞɨɥɸ�ɦɚɥɨɦɨɳɧɵɯ�ɧɚɡɧɚɱɟɧɢɣ�ɜ�ɨɛɳɟɦ�ɝɪɭɡɨ-
ɩɨɬɨɤɟ. ȿɫɥɢ�ȕ >> 1, ɬɨ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɱɚɫɬɢɱɧɵɣ�ɷɮɮɟɤɬ�ɡɚ 
ɫɱɟɬ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɟɦɚ� ɜɫɟɯ� ɢɦɟɸɳɢɯɫɹ� ɧɚ� ɫɬɚɧɰɢɢ� ɧɚɡɧɚɱɟɧɢɣ� ɧɚ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ�ɩɭɬɢ�ɜɜɢɞɭ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɵ�ɩɭɬɟɣ. 

ɉɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɦɟɬɨɞɢɤɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɭɬɟɣ 
ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟɞɟɥɢɬɶ�ɧɢɠɧɸɸ�ɝɪɚɧɢɰɭ, ɩɪɢ�ɤɨɬɨɪɨɣ�ɩɨɹɜɥɹɟɬɫɹ�ɷɮɮɟɤɬ 
ɨɬ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɩɨɫɤɨɥɶɤɨ� ɞɚɥɶɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ȕ� ɩɪɢɜɟɞɟɬ� ɤ 
ɷɤɨɧɨɦɢɢ�ɜɪɟɦɟɧɢ�ɧɚ�ɦɚɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ, ɨɞɧɚɤɨ�ɩɪɢ�ɭɫɥɨɜɢɢ�ɞɨɫɬɚɬɨɱɧɨɣ 
ɩɨɥɟɡɧɨɣ�ɞɥɢɧɵ�ɩɭɬɟɣ�ɞɥɹ�ɧɚɤɨɩɥɟɧɢɹ�ɧɚ�ɩɨɞɚɱɢ�ɜ�ɚɞɪɟɫ�ɝɪɭɡɨɜɵɯ�ɩɭɧɤɬɨɜ.  

ɇɚ�ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧ�ɩɪɢɦɟɪ�ɩɚɪɤɚ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɷɤɜɢɜɚɥɟɧɬɧɵɦ 
ɪɚɡɛɢɟɧɢɟɦ�ɩɭɬɟɣ�ɧɚ�ɫɟɤɰɢɢ [4]. 

 

 
Ɋɢɫɭɧɨɤ 2 – ɉɚɪɤ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɷɤɜɢɜɚɥɟɧɬɧɵɦ�ɪɚɡɛɢɟɧɢɟɦ�ɩɭɬɟɣ 

Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɪɢɫɭɧɤɚ 2, ɩɨɥɟɡɧɚɹ� ɞɥɢɧɚ� ɩɭɬɟɣ� ɭɦɟɧɶɲɚɟɬɫɹ� ɜɜɢɞɭ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɭɫɬɚɧɨɜɤɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɲɟɫɬɢ�ɦɚɧɟɜɪɨɜɵɯ�ɫɜɟɬɨɮɨɪɨɜ, 
ɚ�ɬɚɤɠɟ�ɭɤɥɚɞɤɢ�ɞɜɭɯ�ɫɴɟɡɞɨɜ. Ⱥɧɚɥɢɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɷɮɮɟɤɬɢɜɧɨ� ɥɢɲɶ� ɜ� ɫɥɭɱɚɹɯ, ɤɨɝɞɚ� ɦɢɧɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ�ɢɫɯɨɞɧɨɝɨ�ɩɭɬɢ� ɫɨɫɬɚɜɥɹɟɬ�ɧɟ�ɦɟɧɟɟ 700  ɦ,  ɚ� ɱɢɫɥɨ� ɩɭɬɟɣ� ɫ� ɭɱɺɬɨɦ 
ɯɨɞɨɜɨɝɨ –  ɧɟ� ɦɟɧɟɟ� ɬɪɟɯ.  Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ,  ɷɬɨ� ɛɭɞɟɬ� ɹɜɥɹɬɶɫɹ� ɬɪɟɬɶɢɦ 
ɧɟɨɛɯɨɞɢɦɵɦ�ɭɫɥɨɜɢɟɦ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɱɢɫɥɚ� ɫɟɤɰɢɣ� ɜ 
ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ�ɩɪɢɜɟɞɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 – Ɏɪɚɝɦɟɧɬ�ɚɥɝɨɪɢɬɦɚ�ɪɚɫɱɟɬɚ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɱɢɫɥɚ�ɫɟɤɰɢɣ 
ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ 

Ɋɚɫɫɬɚɧɨɜɤɚ� ɝɪɭɩɩ� ɜɚɝɨɧɨɜ� ɜ� ɩɟɪɟɞɚɱɟ� ɫ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɬɚɧɰɢɢ� ɦɨɠɟɬ 
ɛɵɬɶ�ɪɚɡɥɢɱɧɨɣ. ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɟɣɫɬɜɭɸɳɢɦɢ�ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɟ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ�ɬɟɯɧɢɱɟɫɤɚɹ�ɫɬɚɧɰɢɹ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢ-
ɜɚɬɶ�ɩɨɞɛɨɪɤɭ�ɜɚɝɨɧɨɜ�ɜ�ɚɞɪɟɫ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ. ȼ�ɫɥɭɱɚɟ, ɤɨɝɞɚ�ɷɬɨ�ɩɪɨɢɫ-
ɯɨɞɢɬ, ɜ� ɤɚɠɞɨɣ� ɩɟɪɟɞɚɱɟ� ɱɢɫɥɨ� ɝɪɭɩɩ� ɢ� ɱɢɫɥɨ� ɧɚɡɧɚɱɟɧɢɣ� ɨɞɢɧɚɤɨɜɨɟ.       
ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɧɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜɵɩɨɥɧɹɬɶ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ. Ɉɞɧɚɤɨ�ɜɨɡ-
ɦɨɠɧɵ�ɬɚɤɠɟ�ɜɚɪɢɚɧɬɵ, ɤɨɬɨɪɵɟ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɩɪɢ�ɚɧɚɥɢɡɟ: 

í�ɧɚɥɢɱɢɟ�ɬɪɚɧɡɢɬɧɵɯ�ɜɚɝɨɧɨɜ�ɜ�ɩɟɪɟɞɚɱɟ; 
í�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ; 
í�ɩɪɢɧɹɬɢɟ� ɫ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɬɚɧɰɢɢ� ɬɪɚɧɡɢɬɧɨɝɨ� ɩɨɟɡɞɚ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ 

ɩɟɪɟɰɟɩɤɢ�ɝɪɭɩɩ. 
ɋɬɨɢɬ�ɭɱɢɬɵɜɚɬɶ�ɬɚɤɠɟ�ɜɚɪɢɚɧɬɵ, ɤɨɝɞɚ�ɢɡ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɜ�ɩɟɪɟɞɚɱɟ 

ɫ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɬɚɧɰɢɢ�ɜɵɛɪɚɤɨɜɵɜɚɸɬɫɹ�ɜɚɝɨɧɵ, ɧɟ� ɝɨɞɧɵɟ�ɩɨɞ�ɩɨɝɪɭɡɤɭ. 
ɇɟɪɟɞɤɢ  ɫɥɭɱɚɢ, ɤɨɝɞɚ�ɤɥɢɟɧɬ�ɧɟ�ɩɪɢɧɢɦɚɟɬ�ɬɨɥɶɤɨ�ɤɪɚɣɧɢɟ�ɜ�ɩɟɪɟɞɚɱɟ�ɜɚ-
ɝɨɧɵ�ɜ� ɫɜɹɡɢ� ɫ� ɢɯ�ɧɟɝɨɞɧɨɫɬɶɸ� ɜ� ɬɟɯɧɢɱɟɫɤɨɦ�ɢɥɢ� ɤɨɦɦɟɪɱɟɫɤɨɦ�ɨɬɧɨɲɟ-
ɧɢɢ. ɉɪɢ�ɬɚɤɨɦ�ɜɚɪɢɚɧɬɟ�ɪɚɡɜɢɬɢɹ�ɫɨɛɵɬɢɣ «ɯɜɨɫɬ» ɩɟɪɟɞɚɱɢ�ɫɥɟɞɭɟɬ�ɭɛɢ-
ɪɚɬɶ�ɧɚ�ɫɟɤɰɢɸ�ɫ�ɩɥɚɜɚɸɳɟɣ�ɫɩɟɰɢɚɥɢɡɚɰɢɟɣ, ɚ�ɨɫɧɨɜɧɭɸ�ɝɪɭɩɩɭ�ɩɨɞɚɜɚɬɶ 
ɧɚ�ɩɭɬɶ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. ɋɬɨɢɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɪɚɡɧɨɬɢɩɧɵɣ�ɩɨɞɜɢɠ-
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ɧɨɣ� ɫɨɫɬɚɜ� ɱɚɳɟ� ɜɫɟɝɨ� ɛɭɞɟɬ� ɢɞɬɢ� ɧɚ� ɪɚɡɧɵɟ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɚɧɰɢɢ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɫɚɠɢɜɚɬɶɫɹ�ɧɚ�ɪɚɡɧɵɟ�ɫɟɤɰɢɢ. Ⱦɥɹ 
ɬɪɚɧɡɢɬɧɵɯ�ɩɨɟɡɞɨɜ�ɩɪɢ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɩɚɪɤɚ�ɱɚɳɟ�ɜɫɟɝɨ�ɛɭɞɟɬ�ɨɬɫɭɬɫɬ-
ɜɨɜɚɬɶ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɞɟɥɟɧɢɹ�ɨɬɞɟɥɶɧɨɝɨ�ɩɭɬɢ (ɫɩɚɪɟɧɧɵɯ�ɫɟɤɰɢɣ) ɜɜɢ-
ɞɭ�ɬɨɝɨ, ɱɬɨ�ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɟ�ɨɩɟɪɚɰɢɢ�ɛɭɞɭɬ�ɩɪɨɜɨɞɢɬɶɫɹ�ɧɚ�ɩɪɢɟɦɨ�ɨɬ-
ɩɪɚɜɨɱɧɵɯ�ɩɭɬɹɯ. 

ɉɨɪɨɠɧɢɟ�ɜɚɝɨɧɵ�ɩɪɢ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɫɥɟɞɭɟɬ�ɜɵɞɟɥɹɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɬ-
ɞɟɥɶɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ. Ɉɞɧɚɤɨ�ɜɨɡɦɨɠɧɵ�ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ�ɩɨɪɨɠɧɢɣ�ɩɨɞɜɢɠ-
ɧɨɣ�ɫɨɫɬɚɜ�ɨɞɧɨɝɨ�ɪɨɞɚ�ɛɭɞɟɬ�ɹɜɥɹɬɶɫɹ�ɧɟɫɤɨɥɶɤɢɦɢ�ɧɚɡɧɚɱɟɧɢɹɦɢ, ɩɨɫɤɨɥɶ-
ɤɭ�ɩɪɟɞɧɚɡɧɚɱɟɧ�ɞɥɹ�ɩɨɞɚɱɢ�ɧɚ�ɪɚɡɧɵɟ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɫɬɚɧɰɢɢ 
ɜ�ɚɞɪɟɫ�ɧɟɫɤɨɥɶɤɢɯ�ɤɥɢɟɧɬɨɜ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɧɟɨɛɯɨɞɢɦɵɟ�ɭɫɥɨɜɢɹ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɫɟɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ�ɩɭɬɟɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɝɪɭɡɨɜɵɯ�ɫɬɚɧɰɢɣ. ɋɬɨɢɬ� ɨɬɦɟ-
ɬɢɬɶ, ɱɬɨ�ɨɧɢ�ɩɪɢɦɟɧɢɦɵ�ɬɨɥɶɤɨ�ɬɨɝɞɚ, ɤɨɝɞɚ�ɧɚ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ�ɩɨɜɬɨɪ-
ɧɚɹ� ɫɨɪɬɢɪɨɜɤɚ� ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ� ɟɫɬɶ� ɜ� ɫɥɭɱɚɹɯ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɩɨɞɛɨɪɤɢ 
ɜɚɝɨɧɨɜ�ɧɚ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɬɚɧɰɢɢ. 
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E. A. TERESHCHENKO 

THE NECESSARY CONDITIONS RATIONAL PATH SECTION 
SORTING FARM OF FREIGHT STATIONS 

The article examines the conditions for rational sectioning of the tracks the marshalling 
fleet of freight stations. Variants of the technology operation of the station with sectioned 
tracks in the presence an empty car-flow in local destinations are considered. 
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ɊȺɋɑȿɌ�ɉɊɈȾɈɅɀɂɌȿɅɖɇɈɋɌɂ 
ɊȺɋɎɈɊɆɂɊɈȼȺɇɂə�ɉɈȿɁȾɈȼ�ɇȺ�ȼɕɌəɀɇɈɆ�ɉɍɌɂ  
ɉɈ�ɋȿɄɐɂəɆ�ɋɈɊɌɂɊɈȼɈɑɇɈȽɈ�ɉȺɊɄȺ 
ȾɅə�Ɍɂɉɂɑɇɕɏ�ɋɏȿɆ�ȻȿɁȽɈɊɈɑɇɕɏ�ɋɌȺɇɐɂɃ 

 
ɂɫɫɥɟɞɭɟɬɫɹ� ɜɥɢɹɧɢɟ� ɩɪɢɧɹɬɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɨɫɬɚɜɨɜ� ɧɚ� ɩɪɨ-

ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɩɪɢ�ɪɚɡɥɢɱɧɨɦ�ɫɨɱɟɬɚɧɢɢ�ɱɢɫɥɚ� ɨɬɰɟɩɨɜ, ɧɚɡɧɚ-
ɱɟɧɢɣ�ɜ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɧɨɦ�ɫɨɫɬɚɜɟ, ɤɨɥɢɱɟɫɬɜɟ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭɬɟɣ�ɢ�ɜɵɞɟɥɹɟɦɵɯ 
ɫɟɤɰɢɹɯ�ɧɚ�ɤɚɠɞɨɦ�ɩɭɬɢ.  

 
Ɋɚɫɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɨɜ�ɧɚ�ɜɵɬɹɠɧɨɦ�ɩɭɬɢ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɦɚɧɟɜɪɨ-

ɜɵɦ�ɢɥɢ�ɩɨɟɡɞɧɵɦ�ɥɨɤɨɦɨɬɢɜɨɦ�ɩɨɫɪɟɞɫɬɜɨɦ�ɨɫɚɠɢɜɚɧɢɹ, ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ 
ɢɥɢ� ɫɟɪɢɣɧɵɦɢ� ɬɨɥɱɤɚɦɢ� ɩɨ� ɧɚɡɧɚɱɟɧɢɹɦ� ɧɚ� ɩɭɬɢ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ� ɩɚɪɤɚ. 
ɉɪɢ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɟ�ɩɭɬɟɣ�ɢ�ɧɚɥɢɱɢɢ�ɦɚɥɨɦɨɳɧɵɯ�ɧɚɡɧɚɱɟ-
ɧɢɣ�ɫɨɪɬɢɪɨɜɨɱɧɵɟ�ɩɭɬɢ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɪɚɡɛɢɜɚɬɶ�ɧɚ�ɫɟɤɰɢɢ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ�ɱɢɫɥɨ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɮɨɪɦɢɪɭɟɦɵɯ�ɧɚɡɧɚɱɟɧɢɣ.  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɡɥɢɱɚɟɬɫɹ� ɜ� ɡɚɜɢ-
ɫɢɦɨɫɬɢ� ɨɬ� ɰɟɥɨɝɨ� ɪɹɞɚ� ɭɫɥɨɜɢɣ. ɋɬɚɧɞɚɪɬɧɨɣ� ɫɯɟɦɨɣ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ 
ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɫɬɚɧɰɢɢ�ɫɱɢɬɚɟɦ�ɧɚɥɢɱɢɟ�ɜɵɬɹɠɧɨ-
ɝɨ� ɩɭɬɢ, ɢɦɟɸɳɟɝɨ� ɜɵɯɨɞ� ɧɚ� ɜɫɟ� ɩɭɬɢ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ� ɩɚɪɤɚ, ɢ� ɤɭɫɬɨɜɨɟ 
ɩɪɢɦɵɤɚɧɢɟ�ɩɭɬɟɣ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɡɚ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ�ɝɨɪɥɨɜɢɧɨɣ, 
ɬɚɤɠɟ�ɢɦɟɸɳɢɯ�ɜɵɯɨɞ�ɧɚ� ɷɬɢ� ɩɭɬɢ, ɤɨɬɨɪɵɟ�ɪɚɡɞɟɥɟɧɵ�ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɫɟɤ-
ɰɢɢ�ɩɨ�ɧɚɡɧɚɱɟɧɢɹɦ�ɩɥɚɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 1).  

 
Ɋɢɫɭɧɨɤ 1 – ɋɬɚɧɞɚɪɬɧɚɹ�ɫɯɟɦɚ (S1) ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɫɨɫɬɚɜɨɜ�ɧɚ�ɜɵɬɹɠɧɨɦ�ɩɭɬɢ 

Ɉɫɧɨɜɧɵɟ� ɫɩɨɫɨɛɵ� ɩɪɨɜɟɞɟɧɢɹ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɜɥɢɹɸɳɢɟ� ɭɫɥɨɜɢɹ 
ɧɚ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɣ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1.  

ɉɨ� ɤɚɠɞɨɦɭ� ɢɡ� ɨɩɪɟɞɟɥɟɧɧɵɯ 24 ɜɚɪɢɚɧɬɨɜ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ� ɟɝɨ� ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɛɭɞɟɬ�ɪɚɡɥɢɱɚɬɶɫɹ�ɢ�ɡɚɜɢɫɟɬɶ�ɨɬ�ɡɧɚɱɟɧɢɣ�ɰɟɥɨɝɨ�ɪɹɞɚ�ɞɪɭ-
ɝɢɯ�ɩɚɪɚɦɟɬɪɨɜ (ɞɥɢɧɵ�ɜɵɬɹɠɧɨɝɨ�ɩɭɬɢ, ɫɨɨɬɧɨɲɟɧɢɹ�ɱɢɫɥɚ�ɝɪɭɩɩ�ɢ�ɧɚɡɧɚ-
ɱɟɧɢɣ�ɜ�ɪɚɫɮɨɪɦɢɪɨɜɵɜɚɟɦɨɦ�ɫɨɫɬɚɜɟ, ɪɟɠɢɦɚ�ɭɛɨɪɤɢ�ɩɨɞɨɛɪɚɧɧɵɯ�ɝɪɭɩɩ 
ɫɟɤɰɢɣ�ɩɨ�ɩɭɧɤɬɚɦ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ, ɝɪɚɮɢɤɚ�ɪɚɛɨɬɵ�ɫ�ɨɬ-
ɫɟɜɧɵɦ�ɩɭɬɟɦ�ɢ�ɞɪ.). 
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Ɍɚɛɥɢɰɚ 1 – ɂɧɞɟɤɫɧɵɟ�ɜɚɪɢɚɧɬɵ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɫɨɫɬɚɜɨɜ�ɧɚ 
ɩɪɢɧɹɬɨɣ�ɫɬɚɧɞɚɪɬɧɨɣ�ɫɯɟɦɟ�ɛɟɡɝɨɪɨɱɧɨɣ�ɫɬɚɧɰɢɢ 

ɋɯɟ-
ɦɚ 

ɋɩɨɫɨɛ 
ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ 

Ɋɟɫɭɪɫ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭɬɟɣ 
Ⱦɨɫɬɚɬɨɱɧɵɣ ɇɟɞɨɫɬɚɬɨɱɧɵɣ 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ 
ɪɚɡɛɢɟɧɢɟ 

ɇɟɷɤɜɢɜɚɥɟɧɬɧɨɟ 
ɪɚɡɛɢɟɧɢɟ 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ 
ɪɚɡɛɢɟɧɢɟ 

ɇɟɷɤɜɢɜɚɥɟɧɬɧɨɟ 
ɪɚɡɛɢɟɧɢɟ 

2 ɫɟɤ-
ɰɢɢ 

3 ɫɟɤ-
ɰɢɢ 1+2 2+3 2 ɫɟɤ-

ɰɢɢ 
3 ɫɟɤ-
ɰɢɢ 1+2 2+3 

S1 Ɉɫɚɠɢɜɚɧɢɟ S11(R+
E) S12(R+

E) S13(R+
N) S14(R+

N) S15(Rí
E) S16(Rí

E) S17(Rí
N) S18(Rí

N) 
S1 Ɉɞɢɧɨɱɧɵɟ ɬɨɥɱɤɢ S21(R+

E) S22(R+
E) S23(R+

N) S24(R+
N) S25(Rí

E) S26(Rí
E) S27(Rí

N) S28(Rí
N) 

S1 ɋɟɪɢɣɧɵɟ�ɬɨɥɱɤɢ S31(R+
E) S32(R+

E) S33(R+
N) S34(R+

N) S35(Rí
E) S36(Rí

E) S37(Rí
N) S38(Rí

N) 

Ⱦɥɹ�ɪɹɞɚ�ɧɚɢɛɨɥɟɟ� ɩɪɨɫɬɵɯ� ɫ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɜɚɪɢɚɧɬɨɜ 
S11(R+

E), S12(R+
E) ɢ�ɧɟɤɨɬɨɪɵɯ�ɞɪɭɝɢɯ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɜɵɪɚɠɟ-

ɧɢɹ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɫɨɫɬɚɜɨɜ. Ⱦɥɹ�ɫɥɨɠɧɵɯ�ɜɚ-
ɪɢɚɧɬɨɜ (ɧɚɩɪɢɦɟɪ, ɞɥɹ S37(Rí

N)) ɜɨɡɦɨɠɧɚ� ɧɟɤɨɬɨɪɚɹ� ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ 
ɨɰɟɧɤɚ�ɡɚɬɪɚɬ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɨɜ. 

ȼɵɜɨɞ� ɨɛɳɢɯ� ɮɨɪɦɭɥ� ɡɚɜɢɫɢɦɨɫɬɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɪɚɫɮɨɪɦɢɪɨɜɚ-
ɧɢɹ�ɨɬ�ɡɧɚɱɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɢɧɞɭɤɰɢɢ�ɫ 
ɢɫɫɥɟɞɨɜɚɧɢɟɦ�ɩɨɥɧɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɨɬɞɟɥɶɧɵɯ�ɷɥɟɦɟɧɬ-
ɧɵɯ�ɨɩɟɪɚɰɢɣ. ɇɚɩɪɢɦɟɪ, ɪɟɲɟɧɢɟ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɡɚɞɚɱɢ�ɞɥɹ�ɭɫɥɨɜɢɣ�ɜɚɪɢ-
ɚɧɬɚ S11(R+

E) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ. ȼ�ɢɫɯɨɞɧɨɣ�ɩɨɡɢɰɢɢ�ɨɩ-
ɪɟɞɟɥɹɟɦ ɨɛɳɢɟ� ɭɫɥɨɜɢɹ, ɨɞɢɧɚɤɨɜɵɟ� ɞɥɹ� ɜɫɟɯ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɞɚɥɟɟ 
ɜɚɪɢɚɧɬɨɜ; ɱɚɫɬɧɵɟ�ɭɫɥɨɜɢɹ, ɹɜɥɹɸɳɢɟɫɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�ɧɟɤɨɬɨɪɵɯ�ɜɚɪɢ-
ɚɧɬɨɜ, ɢ ɟɞɢɧɢɱɧɵɟ� ɭɫɥɨɜɢɹ,  ɩɪɢɫɭɳɢɟ� ɬɨɥɶɤɨ� ɨɞɧɨɦɭ� ɜɚɪɢɚɧɬɭ.  ɉɨ� ɦɟɪɟ 
ɪɚɫɫɦɨɬɪɟɧɢɹ� ɞɪɭɝɢɯ� ɜɚɪɢɚɧɬɨɜ Sij(R+(í)

N(E)) ɛɚɡɚ� ɨɛɳɢɯ, ɱɚɫɬɧɵɯ� ɢ� ɟɞɢɧɢɱ-
ɧɵɯ�ɭɫɥɨɜɢɣ�ɛɭɞɟɬ�ɞɨɩɨɥɧɹɬɶɫɹ. Ⱦɥɹ�ɜɚɪɢɚɧɬɚ S11(R+

E) ɜɫɟ ɭɫɥɨɜɢɹ�ɩɪɢɜɟɞɟ-
ɧɵ�ɜ�ɬɚɛɥɢɰɟ 2.  
Ɍɚɛɥɢɰɚ 2 – ɉɟɪɟɱɟɧɶ�ɧɟɨɛɯɨɞɢɦɵɯ�ɢɫɯɨɞɧɵɯ�ɭɫɥɨɜɢɣ�ɞɥɹ�ɜɚɪɢɚɧɬɚ S11(R+

E) 

ɉɚɪɚɦɟɬɪ Ɉɛɨɡɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

ɍɫɥɨɜɢɹ 
ɨɛɳɢɟ ɱɚɫɬɧɵɟ ɟɞɢɧɢɱɧɵɟ 

ɑɢɫɥɨ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜɟ mc +   
ɑɢɫɥɨ�ɧɚɡɧɚɱɟɧɢɣ�ɧɚ�ɫɬɚɧɰɢɢ N +   
ɑɢɫɥɨ�ɧɚɡɧɚɱɟɧɢɣ�ɜ�ɫɨɫɬɚɜɟ n +   
ɑɢɫɥɨ�ɝɪɭɩɩ�ɜ�ɫɨɫɬɚɜɟ g +   
ɑɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ Nɩɭɬ +   
ɑɢɫɥɨ�ɫɟɤɰɢɣ�ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ nɫɟɤɰ +   
ɏɚɪɚɤɬɟɪ�ɪɚɡɛɢɟɧɢɹ�ɩɭɬɟɣ  RE, RN  RE

+  

ɉɭɫɬɶ mc = 20, Nɩɭɬ = 5,, RE = 2 (ɤɚɠɞɵɣ�ɩɭɬɶ�ɪɚɡɛɢɜɚɟɬɫɹ�ɧɚ�ɞɜɟ�ɫɟɤɰɢɢ).  
ɉɪɢ�ɜɵɞɟɥɟɧɧɨɦ�ɯɨɞɨɜɨɦ�ɩɭɬɢ�ɢ�ɡɚɧɢɦɚɟɦɨɣ�ɟɝɨ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɩɨɞ�ɫɟɤɰɢɸ 
ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɫɟɤɰɢɣ�ɜ�ɞɚɧɧɨɦ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ  

nɫɟɤɰ = (Nɩɭɬ�í 1)RE + 1 = 7. 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ n = g = nɫɟɤɰ = 7. 
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Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɞɚɧɧɵɣ� ɜɚɪɢɚɧɬ� ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ� ɜ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ 
ɩɪɟɛɵɜɚɟɬ�ɩɟɪɟɞɚɱɚ�ɢɡ 20 ɜɚɝɨɧɨɜ, ɤɨɬɨɪɵɟ� ɫɥɟɞɭɸɬ�ɩɨ�ɫɟɦɢ�ɧɚɡɧɚɱɟɧɢɹɦ 
ɩɥɚɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ. ȼ�ɫɨɫɬɚɜɟ�ɫɟɦɶ�ɝɪɭɩɩ, ɜɚɝɨɧɵ�ɤɨɬɨɪɵɯ�ɧɚɩɪɚɜɥɹɸɬɫɹ 
ɧɚ 7 ɫɟɤɰɢɣ�ɞɨɫɬɚɬɨɱɧɨɣ�ɜɦɟɫɬɢɦɨɫɬɢ (ɪɢɫɭɧɨɤ 2). 

 
Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɱɺɬɧɚɹ�ɫɯɟɦɚ�ɜɚɪɢɚɧɬɚ S11(R+

E)0 

Ⱦɥɢɧɵ� ɦɟɠɫɬɪɟɥɨɱɧɵɯ� ɢ� ɩɪɟɞɫɬɪɟɥɨɱɧɵɯ� ɭɱɚɫɬɤɨɜ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɤɚɤ 
Lc1, Lc2, Lc3, Lc4 ɢ Lc5. ɉɪɢɧɢɦɚɟɦ, ɱɬɨ�ɦɚɬɪɢɰɚ�ɪɚɡɥɨɠɟɧɢɹ�ɫɨɫɬɚɜɚ�ɩɨ�ɧɚɡɧɚ-
ɱɟɧɢɹɦ�ɫɥɟɞɭɸɳɚɹ: 

= ݎܣ ቀ1 2 3 4 5 6 7
3 2 4 2 3 5 1ቁ. 

ɇɨɦɟɪɚ�ɫɟɤɰɢɣ�ɢ�ɩɟɪɜɚɹ�ɫɬɪɨɤɚ�ɦɚɬɪɢɰɵ (1–7) ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɢɦɟɧɨɜɚɧ-
ɧɵɟ�ɧɚɡɧɚɱɟɧɢɹ. ȼɬɨɪɚɹ�ɫɬɪɨɤɚ�ɨɩɪɟɞɟɥɹɟɬ�ɱɢɫɥɨ�ɜɚɝɨɧɨɜ�ɧɚ�ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɟ� ɧɚɡɧɚɱɟɧɢɹ. ȼɚɪɢɚɧɬ S11(R+

E)0 ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ� ɤɚɤ�ɧɚɢɛɨɥɟɟ�ɩɪɨɫɬɚɹ 
ɫɯɟɦɚ, ɜ  ɤɨɬɨɪɨɣ�ɱɢɫɥɨ�ɝɪɭɩɩ�ɜ�ɫɨɫɬɚɜɟ�ɪɚɜɧɨ�ɱɢɫɥɭ�ɧɚɡɧɚɱɟɧɢɣ�ɢ�ɤɨɥɢɱɟ-
ɫɬɜɭ�ɫɟɤɰɢɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ. ɉɪɢ�ɷɬɨɦ�ɜɫɟ�ɧɚɡɧɚɱɟɧɢɹ�ɩɨ�ɩɥɚɧɭ�ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ� ɫɬɚɧɰɢɣ� ɢɦɟɸɬɫɹ� ɜ� ɞɚɧɧɨɦ� ɫɨɫɬɚɜɟ. ɉɨɪɹɞɨɤ� ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɝɪɭɩɩ�ɜ�ɦɚɬɪɢɰɟ�ɧɚɱɢɧɚɟɬɫɹ�ɫ�ɯɜɨɫɬɚ�ɫɨɫɬɚɜɚ.  

Ɂɧɚɱɟɧɢɹ Lc1, Lc2, Lc3, Lc4 ɢ Lc5�ɪɚɡɥɢɱɚɸɬɫɹ (ɞɥɹ�ɭɤɚɡɚɧɧɵɯ�ɫɯɟɦ�ɜɡɚɢɦɧɨ-
ɝɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/9 ɜ�ɩɚɪɤɚɯ�ɫɬɚɧɰɢɢ�ɢ�ɭɫɬɚ-
ɧɨɜɤɢ�ɦɚɧɟɜɪɨɜɵɯ�ɫɢɝɧɚɥɨɜ Lc1 = ɚ1/9�§ 15 ɦ; Lc2�§ 40 ɦ; Lc3�§ 48 ɦ; Lc4�§ 35 ɦ; 
Lc4�§ 41 ɦ). Ⱦɥɹ�ɞɚɥɶɧɟɣɲɢɯ�ɪɚɫɱɟɬɨɜ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɪɟɞɧɟ-
ɜɡɜɟɲɟɧɧɭɸ�ɜɟɥɢɱɢɧɭ Lc, ɨɩɪɟɞɟɥɹɟɦɭɸ� ɞɥɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɚɪɤɨɜ� ɫ� ɪɚɡ-
ɥɢɱɧɵɦ�ɱɢɫɥɨɦ�ɩɭɬɟɣ.  

Ɇɚɪɲɪɭɬɵ� ɫɥɟɞɨɜɚɧɢɹ� ɦɚɧɟɜɪɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚ� ɫɟɤɰɢɢ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ 
ɩɚɪɤɚ�ɜɫɟɝɞɚ�ɨɬɫɱɢɬɵɜɚɟɦ�ɨɬ�ɤɪɚɣɧɟɣ�ɬɨɱɤɢ�ɩɨɫɥɟɞɧɟɝɨ�ɜɚɝɨɧɚ. Ɍɚɤɢɦ�ɨɛɪɚ-
ɡɨɦ, ɪɚɫɫɬɨɹɧɢɟ� ɫɥɟɞɨɜɚɧɢɹ� ɫɨɫɬɚɜɚ� ɧɚ� ɫɟɤɰɢɸ 1 (ɩɟɪɜɨɟ� ɧɚɡɧɚɱɟɧɢɟ) ɫɨ-
ɝɥɚɫɧɨ�ɪɢɫɭɧɤɭ 2 ɢ�ɦɚɬɪɢɰɟ Ar  

L11 = Lc + Lc + Lc + Lc + LFɟɤɰ1, 
ɝɞɟ LFɟɤɰ1 – ɩɨɥɟɡɧɚɹ�ɞɥɢɧɚ�ɫɟɤɰɢɢ 1. 

ɉɨɫɥɟ�ɨɬɰɟɩɤɢ�ɧɚ�ɫɟɤɰɢɢ 1 ɬɪɟɯ�ɜɚɝɨɧɨɜ (ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɟ Ar) ɜɨɡɜɪɚɬ 
ɧɚ�ɜɵɬɹɠɧɨɣ�ɩɭɬɶ�ɞɨ�ɬɨɱɤɢ D (ɫɦ. ɪɢɫɭɧɨɤ 2) ɡɚɧɢɦɚɟɬ�ɩɭɬɶ 

L12 = (LFɟɤɰ1 – 3Lɜɚɝ) + 4Lc, 
ɝɞɟ Lɜɚɝ – ɞɥɢɧɚ�ɜɚɝɨɧɚ (15 ɦ). 

Ⱦɜɚ�ɫɥɟɞɭɸɳɢɯ�ɩɨɥɭɪɟɣɫɚ�ɫ�ɨɛɫɥɭɠɢɜɚɧɢɟɦ�ɫɟɤɰɢɢ 2 ɩɨɬɪɟɛɭɸɬ�ɩɪɨɯɨ-
ɠɞɟɧɢɹ�ɦɚɪɲɪɭɬɨɜ: 



197 
 

L21 = 3Lc + Lɯ / 2 + 6Lc + LFɟɤɰ2,  
L22 = (LFɟɤɰ2 – 2Lɜɚɝ) + Lɯ / 2 + 9Lc.  

ɝɞɟ Lɯ – ɩɨɥɟɡɧɚɹ�ɞɥɢɧɚ�ɯɨɞɨɜɨɝɨ�ɩɭɬɢ, ɪɚɜɧɚɹ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɟ�ɫɟɤɰɢɢ. 
ɉɪɨɞɨɥɠɚɹ� ɜɵɩɨɥɧɹɬɶ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɩɨɥɭɪɟɣɫɨɜ� ɩɨ� ɨɛɫɥɭɠɢɜɚ-

ɧɢɸ�ɨɫɬɚɥɶɧɵɯ�ɫɟɤɰɢɣ, ɩɨɥɭɱɚɟɦ�ɞɥɢɧɵ�ɦɚɪɲɪɭɬɨɜ: 
L31 = 3Lc + Lɯ / 2 + 5Lc + LFɟɤɰ3, L32 = (LFɟɤɰ3 – 4Lɜɚɝ) + Lɯ / 2 + 8Lc.  

L41 = 4Lc + LFɟɤɰ4, L42 = (LFɟɤɰ4 – 2Lɜɚɝ) + 4Lc.  
L51 = 3Lc + Lɯ / 2 + 3Lc + LFɟɤɰ5, L52 = (LFɟɤɰ5 – 3Lɜɚɝ) + Lɯ / 2 + 6Lc.  

L61 = 2Lc + LFɟɤɰ6, L62 = (LFɟɤɰ6 – 5Lɜɚɝ) + 2Lc.  
L71 = 3Lc + Lɯ / 2 + 3Lc + LFɟɤɰ7, L72 = (LFɟɤɰ7 – Lɜɚɝ) + Lɯ / 2 + 6Lc.  

ɋɭɦɦɢɪɨɜɚɧɢɟ� ɞɥɢɧ� ɩɨɥɭɪɟɣɫɨɜ� ɩɨ� ɤɚɠɞɨɣ� ɨɛɫɥɭɠɢɜɚɟɦɨɣ� ɫɟɤɰɢɢ� ɨɩ-
ɪɟɞɟɥɹɟɬ�ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɦɚɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ: 

L1 = 8Lc + 2LFɟɤɰ1 – 3Lɜɚɝ, 
L2 = 18Lc + 2LFɟɤɰ2 + Lɯ – 2Lɜɚɝ, 
L3 = 16Lc + 2LFɟɤɰ3 + Lɯ – 4Lɜɚɝ, 

L4 = 8Lc + 2LFɟɤɰ4 – 2Lɜɚɝ, 
L5 = 12Lc + 2LFɟɤɰ5 + Lɯ – 3Lɜɚɝ, 

L6 = 2Lc + 2LFɟɤɰ6 – 5Lɜɚɝ, 
L7 = 6Lc + 2LFɟɤɰ7 + Lɯ – Lɜɚɝ. 

ɂɡ�ɩɪɢɜɟɞɟɧɧɵɯ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɜɵɪɚɠɟɧɢɣ�ɜɢɞɧɨ, ɱɬɨ�ɪɟɣɫɵ�ɫɥɚɝɚɸɬɫɹ 
ɢɡ�ɦɚɪɲɪɭɬɨɜ�ɩɨ�ɦɟɠɫɬɪɟɥɨɱɧɵɦ�ɭɱɚɫɬɤɚɦ (Lc), ɩɨɥɟɡɧɵɯ�ɞɥɢɧ�ɩɭɬɟɣ�ɫɟɤ-
ɰɢɣ (LFɟɤɰi), ɦɧɨɝɨɤɪɚɬɧɵɯ�ɦɚɪɲɪɭɬɨɜ�ɩɨ�ɯɨɞɨɜɨɦɭ�ɩɭɬɢ�ɞɥɹ «ɞɚɥɶɧɢɯ» ɫɟɤ-
ɰɢɣ (Lɯ) ɢ�ɜɵɱɢɬɚɟɦɵɯ�ɞɥɢɧ, ɡɚɧɢɦɚɟɦɵɯ�ɝɪɭɩɩɚɦɢ�ɜɚɝɨɧɨɜ, ɤɨɬɨɪɵɟ�ɭɫɬɚ-
ɧɚɜɥɢɜɚɸɬɫɹ�ɧɚ�ɫɟɤɰɢɹɯ (mgiLɜɚɝ). Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, 

Li = WiLc + 2LFɟɤɰi + Lɯ – mgiLɜɚɝ, ɟɫɥɢ i�ɹ�ɫɟɤɰɢɹ «ɞɚɥɶɧɹɹ», 
ɢɧɚɱɟ 

Li = WiLc + 2LFɟɤɰi – mgiLɜɚɝ, 
ɝɞɟ Wi – ɤɨɥɢɱɟɫɬɜɨ�ɦɟɠɫɬɪɟɥɨɱɧɵɯ�ɭɱɚɫɬɤɨɜ�ɧɚ�ɞɜɭɯ�ɩɨɥɭɪɟɣɫɚɯ�ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ i�ɣ�ɫɟɤɰɢɢ.  

ɋɭɦɦɚɪɧɚɹ�ɞɥɢɧɚ�ɦɚɪɲɪɭɬɨɜ�ɩɨ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɸ�ɫɨɫɬɚɜɚ 

¦ ¦
 

�r� 
n

i
gixici LmLLLWL

1
ɜɚɝɫɟɤɰɪɚɫɮ ).2(  

Ɉɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɦɟɠɫɬɪɟɥɨɱɧɵɯ�ɭɱɚɫɬɤɨɜ, ɡɚɧɢɦɚɟɦɵɯ�ɦɚɧɟɜɪɨɜɵɦɢ 
ɩɟɪɟɞɜɢɠɟɧɢɹɦɢ�ɩɨ�ɨɛɫɥɭɠɢɜɚɧɢɸ�ɫɟɤɰɢɣ, ȈWi = 70. ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɩɨɪɹɞɤɚ� ɫɥɟɞɨɜɚɧɢɹ� ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɫɟɤɰɢɢ�ɩɪɢ� ɡɚɧɹɬɢɢ� ɜɫɟɯ 
ɫɟɤɰɢɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɪɨɜɧɨ�ɩɨ�ɨɞɧɨɦɭ�ɪɚɡɭ (n = g = nɫɟɤɰ = 7) ɦɟɠ-
ɫɬɪɟɥɨɱɧɵɟ�ɭɱɚɫɬɤɢ�ɛɭɞɭɬ�ɡɚɧɢɦɚɬɶɫɹ 70 ɪɚɡ.  

Ɉɛɳɢɟ�ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɚ 

,
ɪɚɫɮ

ɪɚɫɮ
ɪɚɫɮ v

L
t   
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ɝɞɟ vɪɚɫɮ – ɫɪɟɞɧɹɹ� ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɦɚɧɟɜɪɨɜɨɝɨ�ɫɨɫɬɚɜɚ�ɩɪɢ�ɪɚɫɮɨɪɦɢ-
ɪɨɜɚɧɢɢ�ɨɫɚɠɢɜɚɧɢɟɦ, ɤɦ�ɱ. 

Ⱥɧɚɥɨɝɢɱɧɨ�ɜɚɪɢɚɧɬɭ S11(R+
E)0 ɢɫɫɥɟɞɭɸɬɫɹ: 

í S11(R+
E)1, ɤɨɝɞɚ N = n = nɫɟɤɰ, g > n;   

í S11(R+
E)2, ɤɨɝɞɚ N > n, N = nɫɟɤɰ, g < n; 

í S11(R+
E)3, ɤɨɝɞɚ N > n, N = nɫɟɤɰ, g > n. 

Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɩɪɟɞɟɥɟɧɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɤɨɥɢɱɟɫɬɜɚ� ɡɚ-
ɧɢɦɚɟɦɵɯ�ɩɪɢ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɢ�ɦɟɠɫɬɪɟɥɨɱɧɵɯ�ɭɱɚɫɬɤɨɜ Lc�ɱɢɫɥɚ�ɝɪɭɩɩ�ɜ 
ɫɨɫɬɚɜɟ�ɩɪɢ g < n,  ɬɚɤ�ɤɚɤ�ɨɩɪɟɞɟɥɹɸɳɢɦ�ɮɚɤɬɨɪɨɦ�ɩɪɢ�ɷɬɨɦ�ɹɜɥɹɟɬɫɹ�ɡɚ-
ɤɪɟɩɥɟɧɢɟ�ɫɟɤɰɢɣ�ɡɚ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɧɚɡɧɚɱɟɧɢɹɦɢ. ȿɫɥɢ�ɞɥɹ�ɢɫɯɨɞɧɨɝɨ�ɜɚ-
ɪɢɚɧɬɚ S11(R+

E)0 ɱɢɫɥɨ�ɫɟɤɰɢɣ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ�ɛɟɡ�ɡɚɧɹɬɢɹ�ɯɨɞɨɜɨɝɨ�ɩɭɬɢ, 
ɩɭɬ

ɫɟɤɰ(-ɯ) 1,
2

EN R
n  �   

ɬɨ� ɞɥɹ� ɞɪɭɝɢɯ� ɜɚɪɢɚɧɬɨɜ� ɨɠɢɞɚɟɦɵ� ɛɨɥɟɟ� ɫɥɨɠɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ, ɤɨɬɨɪɵɟ 
ɬɪɭɞɧɨ�ɩɨɥɭɱɢɬɶ�ɚɧɚɥɢɬɢɱɟɫɤɢ.  

ȼ�ɰɟɥɨɦ�ɩɪɟɞɥɨɠɟɧɧɵɣ�ɚɥɝɨɪɢɬɦ�ɪɚɫɱɟɬɚ�ɡɚɬɪɚɬ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɫɮɨɪɦɢ-
ɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɨɜ�ɩɨ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɦ�ɩɭɬɹɦ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɰɟɥɟ-
ɫɨɨɛɪɚɡɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɥɹ�ɨɫɬɚɥɶɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɛɟɡɝɨ-
ɪɨɱɧɵɯ�ɫɬɚɧɰɢɣ.  
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1 ɀɭɪɚɜɟɥɶ, ȼ. ȼ.� ɉɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɫɬɚɧɰɢɢ�ɩɭɬɟɦ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɟɟ�ɤɨɧɫɬɪɭɤɰɢɢ / ȼ. ȼ. ɀɭɪɚɜɟɥɶ, ɂ. Ʌ. ɀɭɪɚɜɟɥɶ // 
ȼɨɫɬ.-ȿɜɪɨɩ. ɠɭɪɧɚɥ�ɩɟɪɟɞɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ. – 2015. – ʋ 2 (74). – ɋ. 61í67. 
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ɍɪɚɥ. ɝɨɫ. ɭɧ�ɬ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ. – ȿɤɚɬɟɪɢɧɛɭɪɝ, 2009. – 23 ɫ. 

3�ɋɤɨɜɪɨɧ, ɂ. ə.� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ 
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɧɨɝɨɝɪɭɩɩɧɵɯ� ɫɨɫɬɚɜɨɜ : ɞɢɫ. ... ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ : 05.22.20 / 
ɂ. ə. ɋɤɨɜɪɨɧ. – Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 2015. – 222 ɫ. 

4 Ɍɟɪɟɳɟɧɤɨ, ȿ. Ⱥ. ɗɤɜɢɜɚɥɟɧɬɧɵɟ� ɢ� ɧɟɷɤɜɢɜɚɥɟɧɬɧɵɟ� ɪɚɡɛɢɟɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɩɭɬɟɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɧɚ� ɫɟɤɰɢɢ / ȿ. Ⱥ. Ɍɟɪɟɳɟɧɤɨ // ɉɪɨɛɥɟɦɵ 
ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ : ɦɟɠɞɭɧɚɪ. ɫɛ. ɧɚɭɱ. ɬɪ. ; 
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E. A. TERESHCHENKO 

DURATION CALCULATION DISSOLUTION OF TRAINS 
ON THE TAIL TRACK BY SECTION OF SORTING PARK 
FOR TYPICAL SCHEMES OF NON-HUMP STATIONS 

The influence of the adopted technology of disbanding trains on the duration of this 
process is studied for a different combination of the number of cuts of cars, assignments in 
the disbanded train, the number of sorting tracks and allocated sections on each track. 

ɉɨɥɭɱɟɧɨ 29.11.2022 
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Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ�ɚɜɬɨɪɨɦ�ɜ�ɨɛɥɚɫɬɢ�ɨɛɟɫ-
ɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɣ� ɢ� ɷɮɮɟɤɬɢɜɧɨɣ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ� ɫ�ɩɨɞɜɢɠɧɵɦ� ɫɨɫɬɚɜɨɦ� ɪɚɡ-
ɥɢɱɧɵɯ� ɬɢɩɨɜ, ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɢɥɢ� ɨɩɪɟɞɟɥɢɬɶ� ɜɥɢɹɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɨɧɫɬɪɭɤɰɢɢ 
ɪɚɫɱɟɬɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɫɬɪɟɥɨɱɧɵɯ�ɝɨɪɥɨɜɢɧ�ɤɪɭɩɧɵɯ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. Ɉɞɧɚɤɨ� ɞɨɫɬɚɬɨɱɧɨ� ɱɚɫɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɟɫɩɟɱɢɬɶ� ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ�ɬɨɥɶɤɨ� ɨɞɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɟɝɨ� ɭɡɤɭɸ�ɧɨɦɟɧɤɥɚɬɭɪɭ� ɝɪɭɡɨɜ� ɢ 
ɢɫɩɨɥɶɡɭɸɳɟɝɨ� ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ� ɨɞɧɨɝɨ� ɬɢɩɚ. ȼ� ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ� ɫɬɚɬɶɟ� ɜɵɩɨɥɧɟɧ 
ɚɧɚɥɢɡ�ɜɥɢɹɧɢɹ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɫɬɚɧɰɢɣ 
ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɢ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟɧɢɣ�ɢ�ɩɨɥɭɜɚɝɨɧɨɜ. 
 

Ɉɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɹɪɤɢɯ� ɩɪɢɦɟɪɨɜ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɧɚ� ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɨɞɧɨɝɨ�ɜɢɞɚ�ɝɪɭɡɚ�ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɹɜɥɹɟɬɫɹ�ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ� ɞɨɛɵɱɢ� ɤɚɥɢɣɧɵɯ� ɭɞɨɛɪɟɧɢɣ. ɗɤɫɩɨɪɬɧɵɟ� ɩɟɪɟɜɨɡɤɢ� ɤɚɥɢɹ 
ɭɠɟ�ɦɧɨɝɢɟ�ɝɨɞɵ�ɢɝɪɚɸɬ�ɜɚɠɧɟɣɲɭɸ�ɪɨɥɶ�ɜ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɷɤɨɧɨɦɢɤɢ 
Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ. ɇɚ�Ɇɢɧɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨ-
ɝɢ�ɫɮɨɪɦɢɪɨɜɚɥɫɹ�ɋɥɭɰɤɨ�Ʉɚɥɢɣɧɵɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɭɡɟɥ, ɜɤɥɸɱɚɸɳɢɣ 
ɝɪɭɡɨɜɭɸ� ɫɬɚɧɰɢɸ� ɋɥɭɰɤ� ɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɫɬɚɧɰɢɢ 
Ʉɚɥɢɣ-1, Ʉɚɥɢɣ-3, Ʉɚɥɢɣ-4. ȼ�ɫɬɚɞɢɢ�ɭɜɟɥɢɱɟɧɢɹ�ɨɛɴɟɦɨɜ�ɞɨɛɵɱɢ�ɤɚɥɢɣɧɵɯ 
ɫɨɥɟɣ�ɧɚɯɨɞɢɬɫɹ�ɉɟɬɪɢɤɨɜɫɤɨɟ�ɦɟɫɬɨɪɨɠɞɟɧɢɟ�ɜ�Ƚɨɦɟɥɶɫɤɨɣ�ɨɛɥɚɫɬɢ. Ɂɞɟɫɶ 
ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɢɫɯɨɞɢɬ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɬɪɚɧɫɩɨɪɬ-
ɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�Ɇɭɥɹɪɨɜɤɚ�ɢ�ɩɪɟɞɩɪɢɹɬɢɹ 
ɩɨ� ɞɨɛɵɱɟ� ɭɞɨɛɪɟɧɢɣ. ȼɚɠɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɭɤɚɡɚɧɧɵɯ 
ɫɬɚɧɰɢɣ�ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 
ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɦɢɧɟɪɚɥɶɧɵɯ� ɭɞɨɛɪɟɧɢɣ. ɍɱɢɬɵɜɚɹ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ� ɨɫɨ-
ɛɟɧɧɨɫɬɢ� ɬɚɤɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�ɦɨɠɧɨ� ɝɨɜɨɪɢɬɶ� ɨɛ� ɨɫɨɛɵɯ� ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɬɚɤɢɯ�ɫɬɚɧɰɢɹɯ. ɉɨɷɬɨɦɭ�ɪɟɤɨɦɟɧɞɚɰɢɢ [1] ɤ 
ɩɚɪɚɦɟɬɪɚɦ�ɤɨɧɫɬɪɭɤɰɢɣ�ɝɨɪɥɨɜɢɧ�ɦɨɝɭɬ�ɫɭɳɟɫɬɜɟɧɧɨ�ɭɬɨɱɧɟɧɵ. 

ȼ�ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ [2] ɭɫɥɨɜɢɣ�ɦɚɧɟɜ-
ɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɝɪɭɡɨɜɵɦɢ�ɜɚɝɨɧɚɦɢ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟɧɢɣ 
ɧɚ�ɪɚɫɱɟɬɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɫɬɪɟɥɨɱɧɵɯ�ɝɨɪɥɨɜɢɧ: ɨɞɢɧɨɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟ-
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ɜɨɞɚɯ�ɦɚɪɨɤ 1/6 ɢ 1/9; ɫɯɟɦɚɯ�ɩɨɩɭɬɧɨɝɨ�ɪɚɡɧɨɫɬɨɪɨɧɧɟɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɩɟɪɟ-
ɜɨɞɨɜ�ɦɚɪɨɤ 1/6 ɢ 1/9; ɤɪɭɝɨɜɵɯ�ɤɪɢɜɵɯ�ɪɚɞɢɭɫɚ 200 ɦ (lɤɪ > 2l + n). 
Таблица 1 – ɋɪɚɜɧɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ�ɝɪɭɡɨɜɵɯ�ɜɚɝɨɧɨɜ�ɞɥɹ  

ɩɟɪɟɜɨɡɤɢ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟɧɢɣ�ɢ�ɪɚɫɱɟɬɧɵɯ�ɷɥɟɦɟɧɬɨɜ 

ɉɚɪɚɦɟɬɪɵ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛ-
ɪɟɧɢɣ, ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ / ɦɨɞɟɥɶ  

�ɞɥɢɧɚ�ɩɨ�ɨɫɹɦ / ɛɚɡɚ / ɤɨɧɫɨɥɶ / ɜɧɭɬɪɟɧɧɹɹ�ɤɨɥɟɫɧɚɹ 
ɛɚɡɚ) 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫɬɢ-
ɦɨɫɬɢ (ǻ = Bɡ – bɫɦ), ɦɦ [2] 

ɫɬɪɟɥɨɱɧɵɣ 
ɩɟɪɟɜɨɞ  
1/6 / 1/9 

ɫɯɟɦɚ�ʋ 3  
 1/6 – 1/6   

1/9 – 1/9 (d = 0) 

Ʉɪɢɜɚɹ 
ɪɚɞɢɭɫɨɦ 

200 ɦ 
 4/19-ɏ052 (12000/7870/2065/6020) +96 / +96 +28 / +96 +96 
 4/19-ɏ051 (12090/7870/2110/6020) +95 / +95 +25 / +95 +95 
 4/11-740, 19-187, 19-193, 19-921, 19-923, 19-953, 
19-3109-01, 19-1761, 55-350  
ɢ�ɦɨɞɢɮ. (13200/8980/2110/7130) 

+89 / +88 +13 / +86 +88 

 4/19-7017 ɢ�ɦɨɞɢɮ. (13720/9500/2110/7650) +86 / +86 +8 / +81 +86 
 4/19-3116 ɢ�ɦɨɞɢɮ. (13870/9650/2110/7800) +85 / +85 +6 / +80 +85 
 4/11-739-01, 19-3054-01, 19-4109, 19-752-01, 

 19-9549-03 ɢ�ɦɨɞɢɮ. (14720/10500/2110/8650) +80 / +80 –3 / +80 +80 

Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɬɚɛɥɢɰɵ 1, ɪɚɡɦɟɪɵ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟɧɢɣ, ɷɤɫ-
ɩɥɭɚɬɢɪɭɟɦɵɯ�ɧɚ� ɤɨɥɟɟ 1520  ɦɦ,  ɨɬɧɨɫɹɬɫɹ� ɤ�ɦɚɫɫɨɜɵɦ�ɢ�ɧɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ 
ɝɪɭɩɩɟ�ɜɚɝɨɧɨɜ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ [1]. Ⱦɥɹ�ɩɨɤɚɡɚɧɧɵɯ�ɫɥɭɱɚɟɜ�ɧɚɪɭɲɟɧɢɹ 
ɜɨɡɧɢɤɚɸɬ� ɬɨɥɶɤɨ� ɩɪɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɫɢɦɦɟɬɪɢɱɧɵɯ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ 
ɦɚɪɨɤ 1/6 ɛɟɡ�ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ�ɦɟɠɞɭ�ɧɢɦɢ�ɢ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟ-
ɧɢɣ�ɪɚɡɦɟɪɧɨɝɨ�ɬɢɩɚ�ɞɥɢɧɨɣ 14,72 ɦ (11-739-01, 19-3054-01, 19-4109, 19-752-01, 
19-9549-03 ɢ�ɦɨɞɢɮɢɤɚɰɢɢ), ɤɨɬɨɪɵɣ�ɩɪɢɧɢɦɚɟɬɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɚɫɱɟɬɧɨɝɨ. 

ɉɪɨɜɟɪɤɚ�ɞɟɣɫɬɜɭɸɳɢɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɩɨ�ɭɫɥɨɜɢɸ�ɨɛɟɫɩɟ-
ɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ� ɫ�ɜɚɝɨɧɚɦɢ�ɞɥɹ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟ-
ɧɢɣ�ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥɢɰɟ 2. Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɨɞɬɜɟɪɠɞɚɸɬ�ɨɬɫɭɬ-
ɫɬɜɢɟ�ɡɧɚɱɢɬɟɥɶɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ, ɚ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ� ɫ� ɜɚɝɨɧɚɦɢ� ɞɥɹ� ɦɢɧɟɪɚɥɶɧɵɯ� ɭɞɨɛɪɟɧɢɣ� ɦɨɝɭɬ 
ɛɵɬɶ�ɚɞɚɩɬɢɪɨɜɚɧɵ�ɢ�ɢɡɦɟɧɟɧɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ [1]. ɗɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ�ɧɟɛɨɥɶɲɨɣ�ɞɥɢɧɨɣ�ɬɚɤɢɯ�ɜɚɝɨɧɨɜ�ɩɨ�ɨɫɹɦ�ɚɜɬɨɫɰɟɩɨɤ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ�ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ�ɜɚɝɨɧɚ 14,72 ɦ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ 10 ɦ�ɦɟɧɶɲɟ�ɰɟɥɨɝɨ�ɪɹɞɚ 
ɩɥɚɬɮɨɪɦ�ɢ�ɩɨɥɭɜɚɝɨɧɨɜ�ɫ�ɞɥɢɧɨɣ�ɛɨɥɟɟ 25 ɦ. ȼɵɹɜɥɟɧɧɵɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɤɚ-
ɫɚɸɬɫɹ� ɬɨɥɶɤɨ� ɤɨɧɫɬɪɭɤɰɢɣ s�ɨɛɪɚɡɧɵɯ� ɤɪɢɜɵɯ, ɨɛɪɚɡɨɜɚɧɧɵɯ� ɤɪɭɝɨɜɵɦɢ, 
ɩɟɪɟɜɨɞɧɵɦɢ� ɤɪɢɜɵɦɢ� ɢ� ɢɯ� ɫɨɱɟɬɚɧɢɹɦɢ (ɬɚɛɥɢɰɚ 2). ɇɚɢɛɨɥɟɟ� ɡɚɦɟɬɧɵɟ 
ɨɝɪɚɧɢɱɟɧɢɹ�ɧɚɤɥɚɞɵɜɚɸɬɫɹ�ɧɚ�ɦɚɧɟɜɪɵ�ɜ�ɩɪɟɞɟɥɚɯ s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ�ɛɟɡ 
ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ. Ɋɚɞɢɭɫ� ɬɚɤɨɣ�ɤɪɢɜɨɣ� ɧɟ� ɞɨɥɠɟɧ�ɛɵɬɶ� ɦɟɧɟɟ 210 ɦ, ɚ�ɩɪɢ 
ɪɚɞɢɭɫɟ 200 ɦ�ɨɛɳɚɹ�ɞɥɢɧɚ s�ɨɛɪɚɡɧɨɣ�ɤɪɢɜɨɣ�ɧɟ�ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ 17 ɦ.  
ɋ�ɭɱɟɬɨɦ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɧɚ�ɩɭɬɹɯ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢ-
ɹɬɢɣ�ɬɚɤɢɯ�ɤɪɢɜɵɯ�ɪɚɞɢɭɫɨɦ�ɞɨ 160 ɦ�ɨɬɤɥɨɧɟɧɢɟ�ɫɨɫɬɚɜɥɹɟɬ 50 ɦ.  
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Таблица 2 – Ⱥɧɚɥɢɡ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɚɧɟɜɪɨɜ�ɫ  
ɜɚɝɨɧɚɦɢ�ɞɥɹ�ɦɢɧɟɪɚɥɶɧɵɯ�ɭɞɨɛɪɟɧɢɣ�ɜ�ɧɨɪɦɚɯ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ʋ�ɫɯɟɦɵ 

Ɉɰɟɧɤɚ�ɬɪɟɛɨɜɚɧɢɣ  
ɧɚ�ɫɬɚɧɰɢɹɯ [3] ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ [4]

ɫɭɳɟɫɬɜɭɸɳɢɟ  
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ 

ɨɝɪɚɧɢɱɟɧɢɹ, 
ɦ 

ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ 

ɨɝɪɚɧɢɱɟɧɢɹ, 
ɦ 

1 Ʉɪɢɜɨɥɢɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ�ɩɭɬɢ 
1.1 (ɤɪɭɝɨɜɵɟ) ǻR200-180 = +72…+80 í ǻR140 = +50 Rmin = 100 
1.2 (s�ɨɛɪɚɡɧɵɟ�ɛɟɡ 
ɜɫɬɚɜɤɢ) 

ǻSR250 = +20; 
ǻSR200 = –6 

Rmin = 210; 
lmaxSɤɪ = 17 ǻR160 = –38 512max

160ɤɪ ,l RS =  

1.3 (s�ɨɛɪɚɡɧɵɟ�ɫ  
ɩɪɹɦɨɣ�ɜɫɬɚɜɤɨɣ) ǻSR200d15 = +80 dSR200 = 2,25; 

dSR180 = 4 
ǻR160d6,25 = +39; 
ǻR140d6,25 = +23 

dmin = 4,25; 
dmin = 4,5 

2 Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ (Rɡɚɤɪ ≥Rɩɟɪ) 
2.1í2.5 (ɨɞɢɧɨɱɧɵɟ, 
ɫɯɟɦɵ�ʋ 1–3) ǻ = +38…+103 í í 

2.6 ȼɫɬɪɟɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 
2.6.1 (d = 5,26) ǻd0 = –3 dmin = 0,75 − 
2.6.2 (1/6 – 1/9) ǻd0 = +65 í í 
2.7 ɉɨɩɭɬɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 
1/6ɩɨɩ, 1/9 – 1/6 ǻd0 = +8…60 í í 
2.8 ɋɯɟɦɚ�ʋ 4 (ɧɚɜɫɬɪɟ- 
ɱɭ�ɬɨɪɰɚɦɢ�ɤɪɟɫɬɨɜɢɧ) ǻd0 = +54 í í 

3 S�ɨɛɪɚɡɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ 
3.1 (ɛɟɡ�ɜɫɬɚɜɤɢ) ǻd0 = +2 í í 
ȼɵɩɨɥɧɟɧ� ɚɧɚɥɢɡ� ɤɨɧɫɬɪɭɤɰɢɢ� ɝɨɪɨɱɧɨɣ� ɝɨɪɥɨɜɢɧɵ� ɫɬɚɧɰɢɢ� ɋɥɭɰɤ� ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɢɟ� ɩɪɟɞɥɨɠɟɧɧɵɦ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɹɜɥɟɧɵ� ɬɪɢ 
ɡɨɧɵ, ɜ�ɤɨɬɨɪɵɯ�ɫɨɡɞɚɸɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɚɝɨɧɨɜ�ɫ�ɦɢɧɟɪɚɥɶɧɵɦɢ�ɭɞɨɛɪɟɧɢɹɦɢ. Ɉɧɢ�ɪɚɫɩɨɥɨɠɟɧɵ�ɧɚ�ɤɪɚɣɧɢɯ�ɩɭɬɹɯ 
ɩɭɱɤɨɜ�ɫɬɪɟɥɨɱɧɨɣ�ɝɨɪɥɨɜɢɧɵ�ʋ 11, 18 ɢ 24. Ɂɞɟɫɶ�ɨɛɪɚɡɭɸɬɫɹ s�ɨɛɪɚɡɧɵɟ 
ɫɨɱɟɬɚɧɢɹ� ɫɢɦɦɟɬɪɢɱɧɵɯ� ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɨɤ� ɤɪɟɫɬɨɜɢɧ 1/6 ɫɢɦ-
ɦɟɬɪɢɱɧɚɹ�ɢ�ɡɚɤɪɟɫɬɨɜɢɧɧɵɯ�ɤɪɢɜɵɯ�ɪɚɞɢɭɫɨɜ 143–165 ɦɟɬɪɨɜ: ɋɉ116–ɄɊ9, 
ɋɉ124–ɄɊ18–ɄɊ19, ɋɉ132–ɄɊ27. ɉɪɢ�ɷɬɨɦ�ɧɟ�ɫɨɛɥɸɞɚɟɬɫɹ�ɭɫɬɚɧɨɜɥɟɧɧɨɟ 
ɧɨɪɦɚɦɢ [3] ɬɪɟɛɨɜɚɧɢɟ� ɨ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɪɚɞɢɭɫɨɜ� ɡɚɤɪɟɫɬɨɜɢɧɧɨɣ� ɢ� ɩɟɪɟ-
ɜɨɞɧɨɣ� ɤɪɢɜɵɯ� ɢ� ɧɚɪɭɲɟɧɢɟ� ɭɫɥɨɜɢɣ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɨɜɦɟɫɬɢɦɨɫɬɢ� ɩɨ� ɭɤɚ-
ɡɚɧɧɵɦ�ɷɥɟɦɟɧɬɚɦ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ 13 ɞɨ 30 ɦɦ. 

ɋɚɦɨɣ�ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ� ɝɪɭɩɩɨɣ� ɜɚɝɨɧɨɜ�ɢɧɜɟɧɬɚɪɧɨɝɨ� ɩɚɪɤɚ�Ȼɟɥɨɪɭɫɫɤɨɣ 
ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɹɜɥɹɸɬɫɹ� ɩɨɥɭɜɚɝɨɧɵ (ɛɨɥɟɟ 30 %). ɗɬɨ� ɨɫɧɨɜɧɨɟ� ɫɪɟɞɫɬɜɨ 
ɩɟɪɟɜɨɡɤɢ�ɲɢɪɨɤɨɣ�ɧɨɦɟɧɤɥɚɬɭɪɵ�ɝɪɭɡɨɜ (ɥɟɫɧɵɟ�ɝɪɭɡɵ, ɫɵɪɶɟ�ɢ�ɩɪɨɞɭɤɬɵ�ɩɟ-
ɪɟɪɚɛɨɬɤɢ� ɫɚɯɚɪɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ,  ɦɟɬɚɥɥɨɥɨɦ,  ɩɟɫɨɤ,  ɳɟɛɟɧɶ�ɢ�ɦɧɨɝɨɟ� ɞɪɭ-
ɝɨɟ). Ⱦɥɹ�ɦɧɨɝɢɯ�ɫɬɚɧɰɢɣ, ɚ�ɬɚɤɠɟ�ɩɭɬɟɣ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ, ɯɚɪɚɤ-
ɬɟɪɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɹɜɥɹɟɬɫɹ�ɩɪɟɨɛɥɚɞɚɧɢɟ�ɨɞɧɨɝɨ�ɢɡ�ɬɚɤɢɯ�ɝɪɭɡɨɜ�ɢ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɜɵɩɨɥɧɟɧɢɟ� ɪɚɛɨɬɵ� ɬɨɥɶɤɨ� ɫ� ɩɨɥɭɜɚɝɨɧɚɦɢ. ɏɚɪɚɤɬɟɪɧɵɦ�ɩɪɢɦɟɪɨɦ 
ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�ɝɪɭɡɨɜɚɹ�ɫɬɚɧɰɢɹ�ɋɢɬɧɢɰɚ, ɨɛɫɥɭɠɢɜɚɸɳɚɹ�Ɋɍɉ «Ƚɪɚɧɢɬ». 
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Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɪɚɡɥɢɱɧɵɯ� ɩɨɥɭɜɚɝɨɧɨɜ (ɚɜɬɨ-
ɫɰɟɩɤɚ�ɋȺ-3) ɩɪɢ�ɦɚɧɟɜɪɚɯ�ɧɚ�ɪɚɫɱɟɬɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 3. 
Таблица 3 – ɋɪɚɜɧɟɧɢɟ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɨɜɦɟɫɬɢɦɨɫɬɢ� ɩɨɥɭɜɚɝɨɧɨɜ�ɩɪɢ�ɦɚɧɟɜɪɚɯ 

ɧɚ�ɪɚɫɱɟɬɧɵɯ�ɷɥɟɦɟɧɬɚɯ 

ɉɚɪɚɦɟɬɪɵ�ɩɨɥɭɜɚɝɨɧɨɜ,  
ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ / ɦɨɞɟɥɶ  

�ɞɥɢɧɚ�ɩɨ�ɨɫɹɦ / ɛɚɡɚ / ɤɨɧɫɨɥɶ / ɜɧɭɬɪɟɧɧɹɹ�ɤɨɥɟɫɧɚɹ�ɛɚɡɚ) 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫ-
ɬɢɦɨɫɬɢ (ǻ = Bɡ – bɫɦ), ɦɦ [2] 

ɋɬɪɟɥɨɱɧɵɣ 
ɩɟɪɟɜɨɞ  
1/6 / 1/9 

ɋɯɟɦɚ�ʋ 3  
 1/6 / 1/9  
(d = 0) 

Ʉɪɢɜɚɹ 
ɪɚɞɢɭɫɨɦ 

200 ɦ 
1. 4 / 20-4078 (10090 / 5870 / 2110 / 4020) +106 / +106 +46 / +106 +106 
2. 4 / 12-4094 (11200 / 6500 / 2350 / 4650) +96 / +96 +26 / +98 +96 
3. 4 / 22-4008 (11220 / 7000 / 2100 / 5150) +100 / +100 35 / +104 +100 
4. 4 / 12-9008 (11220 / 6500 / 2360 / 4650) +96 / +95 +26 / +98 +95 
5. 4 / 20-793, 20-4015 ɢ�ɦɨɞɢɮ. (12000 / 7200 / 2400 / 350) +90 / +90 +15 / +94 +90 
6. 4 / 12-2122 ɢ�ɦɨɞɢɮ. (12100 / 6940 / 2580 / 5090) +86 / +86 +8 / +91 +86 
7. 4 / 12-2123 ɢ�ɦɨɞɢɮ. (12100 / 7880 / 2110 / 6030) +95 / 95 +25 / +97 +95 
8. 4 / 12-282, 12-288 ɢ�ɦɨɞɢɮ. (12530 / 7800 / 2365 / 5950) +87 / +87 +10 / +89 +87 
9. 4 / 12-9796 (12780 / 8650 / 2065 / 6800) +92 / +92 +20 / +91 +92 
10. 4 / 12-4034 (13100 / 7840 / 2630 / 5990) +78 / +78 –8 / +78 +78 
11. 4 / 12-ɉ001 (13870 / 8650 / 2610 / 6800) +74 / +73 –17 / +68 +73 
12. 4 / 12-37, 12-119, 12-132, 12-141, 12-146, 12-159, 
12-175, 12-196, 12-197, 12-295, 12-296, 12-515, 12-532, 
12-575, 12-581, 12-726, 12-753, 12-757, 12-783, 12-791, 
12-955, 12-1000, 12-1295, 12-1302, 12-1303, 12-1505, 
12-1592, 12-1704, 12-2104, 12-4102, 12-4106, 12-7019, 
12-7023, 12-7039, 12-9745, 12-9046, 12-9766, 12-9767, 
12-9768, 12-9788 ɢ�ɦɨɞɢɮ. (13920 / 8650 / 2635 / 6800) 

+73 / +73 –19 / +67 +72 

13. 4 / 12-764 (13720 / 8700 / 2510 / 6850) +77 / +77 –11 / +72 +77 
14. 4 / 12-ɉ002 (14360 / 8650 / 2855 / 6800) +65 / +65 –34 / +57 +64 
15. 4 / 12-ɉ153 (14410 / 8650 / 2880 / 6800) +64 / 64 –36 / +55 +64 
16. 4 / 12-284 (14730 / 10000 / 2365 / 8150) +74 / +73 –16 / +64 +73 
17. 4 / 12-4011 (14900 / 10770 / 2065 / 8920) +80 / +80 –2 / +71 +80 
18. 8 / 22-4024 (15800 / 7780 / 4010 / 2730) +35 / +34 –93 / –23 +34 
19. 6 / 12-ɉ152 (16440 / 10440 / 3000 / 6740) +51 / +51 –60 / +26 +51 
20. 4 / 12-283 (16970 / 12240 / 2365 / 10390) +56 / +60 –43 / +38 +60 
21. 4 / 22-445, 22-473 (17500 / 13370 / 2065 / 11520) +62 / +66 –32 / +45 +66 
22. 4 / 22-478 (19050 / 13780 / 2635 / 11930) +33 / +38 –95 / +1 +34 
23. 8 / 12-124 (18880 / 10550 / 4165 / 5500) –8 / –2 –163 / –93 –2 
24. 8 / ɉȼ / 12-508 (20240 / 12070 / 4085 / 7020) –19 / –13 –198 / –116 –17 
25. 8 / ɉȼ / 12-915 (20500 / 12070 / 4215 / 7020) – 26 / –19 –212 / –129 –26 
26. 4 / 12-4004 ɢ�ɦɨɞɢɮ. (20960 / 15690 / 2635 / 13840) +24 / +26 –115 / –24 +20 
27. 4 / 12-1815 (25620 / 18000 / 3810 / 16150) –50 / –56 í259 /–181 –61 

Ʉɚɤ�ɜɢɞɧɨ�ɢɡ� ɬɚɛɥɢɰɵ 3, ɪɚɡɦɟɪɵ�ɛɨɥɶɲɢɧɫɬɜɚ�ɫɨɜɪɟɦɟɧɧɵɯ�ɩɨɥɭɜɚɝɨɧɨɜ 
ɬɚɤɠɟ�ɧɚɯɨɞɹɬɫɹ�ɜ�ɝɪɭɩɩɟ�ɦɚɫɫɨɜɵɯ�ɪɚɡɦɟɪɧɵɯ�ɬɢɩɨɜ�ɢ�ɧɟ�ɩɪɟɜɵɲɚɸɬ�ɫɨɨɬɜɟɬ-
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ɫɬɜɭɸɳɢɯ� ɨɝɪɚɧɢɱɟɧɢɣ [1]. ȼ� ɨɫɧɨɜɧɨɦ� ɨɬɤɥɨɧɟɧɢɹ�ɜɨɡɧɢɤɚɸɬ�ɩɪɢ�ɪɚɡɦɟɳɟ-
ɧɢɢ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 ɛɟɡ�ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ�ɦɟɠɞɭ 
ɧɢɦɢ. ɉɪɢ�ɷɬɨɦ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɚɫɱɟɬɧɨɝɨ�ɩɨɥɭɜɚɝɨɧɚ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ�ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɨɞɟɥɶ 12-4004 ɢ�ɟɟ�ɦɨɞɢɮɢɤɚɰɢɢ�ɫ�ɞɥɢɧɨɣ 20,96 ɦ. ɉɨɥɭɜɚɝɨɧ�ɦɨɞɟɥɢ 12-915 
ɢɦɟɟɬ�ɛɨɥɶɲɢɟ�ɨɬɤɥɨɧɟɧɢɹ, ɨɞɧɚɤɨ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ [2] ɞɥɢɧɚ 
ɤɨɧɫɨɥɢ�ɛɨɥɟɟ 4 ɦ�ɩɨɡɜɨɥɹɟɬ�ɨɬɧɟɫɬɢ�ɟɝɨ�ɤ�ɜɚɝɨɧɚɦ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ, ɢ�ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɚɫɱɟɬɧɨɝɨ. Ʉɪɨɦɟ�ɬɨɝɨ, ɦɨɞɟɥɶ 12-4004 ɫɨɨɬɜɟɬɫɬɜɭ-
ɟɬ�ɪɚɫɱɟɬɧɨɦɭ�ɜɚɝɨɧɭ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ, ɩɪɢɦɟɧɹɟɦɨɦɭ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɪɟɤɨɦɟɧ-
ɞɚɰɢɣ�ɞɥɹ�ɭɫɥɨɜɢɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɜɚɝɨɧɨɜ�ɜɫɟɯ�ɬɢɩɨɜ [2]. ɍɱɢɬɵɜɚɹ�ɨɬɫɭɬɫɬɜɢɟ�ɜ 
ɢɧɜɟɧɬɚɪɧɨɦ�ɩɚɪɤɟ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɩɨɥɭɜɚɝɨɧɚ�ɦɨɞɟɥɢ 12-1815, 
ɚ�ɬɚɤɠɟ�ɦɚɥɨɟ�ɢɯ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɢ�ɩɪɟɤɪɚɳɟɧɢɟ�ɜɵɩɭɫɤɚ, ɝɪɭɩɩɚ�ɩɨɥɭɜɚɝɨɧɨɜ 
ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ�ɞɥɹ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɩɨɥɢɝɨɧɚ�ɞɚɥɟɟ�ɧɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ. 

ȼ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɭɫɥɨɜɢɹɯ� Ȼɟɥɨɪɭɫɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɧɚɢɛɨɥɶ-
ɲɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɢɥɢ� ɩɨɥɭɜɚɝɨɧɵ� ɞɥɢɧɨɣ� ɩɨ� ɨɫɹɦ� ɚɜɬɨɫɰɟɩɤɢ 
13,92 ɦ (ʋ 12, ɬɚɛɥɢɰɚ 3). Ⱥɧɚɥɢɡ�ɧɚɥɢɱɢɹ�ɨɝɪɚɧɢɱɟɧɢɣ�ɞɥɹ�ɬɚɤɢɯ�ɩɨɥɭɜɚ-
ɝɨɧɨɜ�ɩɨɤɚɡɚɧ�ɜ�ɬɚɛɥɢɰɟ 4. 
Таблица 4 – Ⱥɧɚɥɢɡ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɚɧɟɜɪɨɜ�ɫ�ɩɨ-

ɥɭɜɚɝɨɧɚɦɢ�ɞɥɢɧɨɣ 13,92 ɦ�ɩɨ�ɨɫɹɦ�ɚɜɬɨɫɰɟɩɤɢ 

ʋ�ɫɯɟɦɵ 

Ɉɰɟɧɤɚ�ɬɪɟɛɨɜɚɧɢɣ  
ɧɚ�ɫɬɚɧɰɢɹɯ [3] ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ [4] 

ɫɭɳɟɫɬɜɭɸɳɢɟ  
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ ɨɝɪɚɧɢɱɟɧɢɹ, ɦ ɫɭɳɟɫɬɜɭɸɳɢɟ  

ɨɬɤɥɨɧɟɧɢɹ, ɦɦ ɨɝɪɚɧɢɱɟɧɢɹ, ɦ 

1 Ʉɪɢɜɨɥɢɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ�ɩɭɬɢ 
1.1 (ɤɪɭɝɨɜɵɟ) ǻR200-180 = +64…+72 í ǻR140 = +40 Rmin = 100 
1.2 (s�ɨɛɪɚɡɧɵɟ�ɛɟɡ 
ɜɫɬɚɜɤɢ) 

ǻSR250 = +8; 
ǻSR200 = –22 

Rmin = 240; 
lmaxSɤɪ = 12,5 ǻR160 = –58 10max

160ɤɪ =RSl  

1.3 (s�ɨɛɪɚɡɧɵɟ�ɫ 
ɩɪɹɦɨɣ�ɜɫɬɚɜɤɨɣ) ǻSR200d15 = +72 dSR200 = 4,5; 

dSR180 = 5,5 
ǻR160d6,25 = +30; 
ǻR140d6,25 = +11 

dmin = 5,5; 
dmin = 6 

2 Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ (Rɡɚɤɪ ≥Rɩɟɪ) 
2.1í2.5 (ɨɞɢɧɨɱɧɵɟ, 
ɫɯɟɦɵ�ʋ 1–3) ǻ = +67…+86 í í 

2.6 ȼɫɬɪɟɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 
2.6.1 (d = 5,26) ǻd0 = –19 dmin = 3,5 í 
2.6.2 (1/6 – 1/9) ǻd0 = +29 í − 
2.7 ɉɨɩɭɬɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 
1/6ɩɨɩ, 1/9 – 1/6 ǻd0 = +10…+51 í í 
2.8 ɋɯɟɦɚ�ʋ 4 (ɧɚ-
ɜɫɬɪɟɱɭ�ɬɨɪɰɚɦɢ�ɤɪɟ-
ɫɬɨɜɢɧ) 

ǻd0 = +9 í í 

3 S�ɨɛɪɚɡɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ 
3.1 (ɛɟɡ�ɜɫɬɚɜɤɢ) ǻd0 = –19…+86 dmin = 0,5 í 

Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɨɬɫɭɬɫɬɜɢɟ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɨɝ-
ɪɚɧɢɱɟɧɢɣ� ɢ� ɬɚɤɠɟ� ɩɨɡɜɨɥɹɸɬ� ɭɫɬɚɧɨɜɢɬɶ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɪɟɤɨɦɟɧɞɚɰɢɢ 
ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɩɨɥɭɜɚɝɨɧɚɦɢ. Ɉɝɪɚɧɢ-
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ɱɟɧɢɹ� ɤɚɫɚɸɬɫɹ s�ɨɛɪɚɡɧɵɯ� ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ� ɤɪɭɝɨɜɵɦɢ, ɩɟɪɟ-
ɜɨɞɧɵɦɢ� ɤɪɢɜɵɦɢ� ɢ� ɢɯ� ɫɨɱɟɬɚɧɢɹɦɢ (ɫɦ. ɬɚɛɥɢɰɭ 4). ɉɪɢɦɟɧɟɧɢɟ                
s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ�ɛɟɡ�ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɝɪɚɧɢɱɟɧɨ. Ɋɚɞɢɭɫ�ɬɚ-
ɤɨɣ�ɤɪɢɜɨɣ�ɧɟ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɦɟɧɟɟ 240 ɦ, ɚ�ɩɪɢ�ɪɚɞɢɭɫɟ 200 ɦ�ɨɛɳɚɹ�ɞɥɢɧɚ  
s�ɨɛɪɚɡɧɨɣ� ɤɪɢɜɨɣ� ɧɟ� ɞɨɥɠɧɚ� ɩɪɟɜɵɲɚɬɶ 12,5 ɦ. ɋ� ɭɱɟɬɨɦ� ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɧɚ�ɩɭɬɹɯ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɬɚɤɢɯ�ɤɪɢɜɵɯ�ɪɚɞɢɭ-
ɫɨɦ�ɞɨ 160 ɦ�ɪɚɫɯɨɠɞɟɧɢɟ�ɫɨɫɬɚɜɥɹɟɬ 80 ɦ.  

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɤɨɧɫɬɪɭɤɰɢɹ�ɝɨɪɨɱɧɨɣ�ɝɨɪɥɨɜɢɧɵ�ɫɬɚɧɰɢɢ�Ʌɭɧɢ-
ɧɟɰ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ�ɜ�ɡɨɧɟ�ɬɹɝɨɬɟɧɢɹ�ɫɬɚɧɰɢɢ�ɋɢɬɧɢɰɚ, ɞɨɫɬɚɬɨɱɧɨ�ɯɨɪɨɲɨ 
ɚɞɚɩɬɢɪɨɜɚɧɚ�ɤ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɟ�ɫ�ɜɚɝɨɧɚɦɢ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ. ɗɬɨ 
ɫɜɹɡɚɧɨ�ɫ� ɧɚɥɢɱɢɟɦ� ɬɨɥɶɤɨ�ɞɟɜɹɬɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɩɭɬɟɣ�ɢ�ɩɪɢɦɟɧɟɧɢɟɦ�ɜ 
ɨɫɧɨɜɧɨɦ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/9, ɱɬɨ�ɭɦɟɧɶɲɚɟɬ�ɭɝɥɵ�ɨɬɤɥɨɧɟɧɢɹ 
ɩɭɬɟɣ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɫɢ�ɝɨɪɥɨɜɢɧɵ. Ɇɟɠɞɭ�ɡɚɤɪɟɫɬɨɜɢɧɧɵɦɢ�ɢ�ɩɟɪɟɜɨɞɧɵ-
ɦɢ�ɤɪɢɜɵɦɢ�ɤɪɚɣɧɢɯ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ�ɩɪɢɦɟɧɹɸɬɫɹ�ɩɪɹɦɵɟ� ɜɫɬɚɜɤɢ 
ɨɬ 11 ɞɨ 162 ɦ. Ɍɨɥɶɤɨ�ɧɚ�ɞɜɭɯ�ɩɭɬɹɯ�ʋ 22 ɢ 29 ɨɧɢ�ɨɬɫɭɬɫɬɜɭɸɬ�ɢ�ɨɛɪɚɡɭ-
ɸɬɫɹ s�ɨɛɪɚɡɧɵɟ� ɤɪɢɜɵɟ� ɫɨ� ɫɬɪɟɥɨɱɧɵɦɢ� ɩɟɪɟɜɨɞɚɦɢ�ʋ 218 ɢ 224 ɦɚɪɤɢ 
ɤɪɟɫɬɨɜɢɧɵ 1/6 ɫɢɦɦɟɬɪɢɱɧɚɹ, ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ� ɬɚɛɥɢ-
ɰɵ 4 (ɧɟɫɨɛɥɸɞɟɧɢɟ�ɭɫɥɨɜɢɹ�ǻ = –14 ɦɦ) ɢ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɪɚɫɱɟɬɧɵɦ�ɜɚɝɨɧɚɦ 
ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ (ɞɥɹ�ɦɨɞɟɥɢ 12-915 ǻ = –99 ɦɦ) [1]. 

ɉɨɤɚɡɚɧɧɵɟ� ɩɪɢɦɟɪɵ� ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ 
ɫɬɚɧɰɢɣ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɢ�ɦɢɧɟɪɚɥɨɜɨɡɨɜ�ɢ�ɩɨɥɭɜɚɝɨ-
ɧɨɜ, ɦɨɝɭɬ�ɛɵɬɶ�ɭɫɬɪɚɧɟɧɵ�ɡɚ�ɫɱɟɬ�ɜɜɟɞɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɝɪɚɧɢɱɟɧɢɣ 
ɥɢɛɨ�ɩɭɬɟɦ�ɦɨɞɟɪɧɢɡɚɰɢɢ�ɤɨɧɫɬɪɭɤɰɢɢ� ɝɨɪɥɨɜɢɧ. ɉɪɨɜɟɪɤɚ� ɫɬɚɧɰɢɣ�Ȼɟɥɨ-
ɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɧɚ�ɩɪɟɞɦɟɬ� ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɵɯ�ɭɫɥɨɜɢɣ�ɪɚ-
ɛɨɬɵ�ɫ�ɭɱɟɬɨɦ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ 
ɩɨɡɜɨɥɢɬ� ɬɨɱɧɟɟ� ɨɩɪɟɞɟɥɹɬɶ� ɪɢɫɤɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ� ɜ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ 
ɫɧɢɡɢɬɶ�ɢɡɛɵɬɨɱɧɨɟ�ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ�ɛɟɡ�ɫɧɢɠɟɧɢɹ�ɭɪɨɜɧɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚ-
ɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Филатов, Е. А.� Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ� ɭɥɭɱ-

ɲɟɧɧɵɯ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɤɚɱɟɫɬɜ / ȿ. Ⱥ. Ɏɢɥɚɬɨɜ // ɉɪɨɛɥɟɦɵ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚ 
ɬɪɚɧɫɩɨɪɬɟ : ɦɚɬɟɪɢɚɥɵ XI Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. : ɜ 2 ɱ. ɑ. 1 / Ɇ�ɜɨ�ɬɪɚɧɫɩ. 
ɢ�ɤɨɦɦɭɧɢɤɚɰɢɣ�Ɋɟɫɩ. Ȼɟɥɚɪɭɫɶ, Ȼɟɥ. ɠ. ɞ., Ȼɟɥɨɪɭɫ. ɝɨɫ. ɭɧ�ɬ�ɬɪɚɧɫɩ. ; ɩɨɞ�ɨɛɳ. ɪɟɞ. 
ɘ. ɂ. Ʉɭɥɚɠɟɧɤɨ. – Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ, 2021. – ɋ. 69–71. 

2 Филатов,  Е.  А.�Ɉɛɨɫɧɨɜɚɧɢɟ� ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ�ɝɨɪɥɨɜɢɧ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ / ȿ. Ⱥ. Ɏɢɥɚɬɨɜ // Ɍɪɚɧɫɩɨɪɬɧɵɟ�ɫɢɫɬɟɦɵ�ɢ 
ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɜɨɡɨɤ : ɫɛ. ɧɚɭɱ. ɬɪ. Ⱦɧɟɩɪɨɜ. ɧɚɰ. ɭɧ�ɬɚ� ɠ.-ɞ. ɬɪɚɧɫɩ. ɢɦ. ɚɤɚɞ.        
ȼ. Ʌɚɡɚɪɹɧɚ. – Ⱦɧɟɩɪ : ȾɇɍɀɌ, 2020. – ȼɵɩ. 19. – ɋ. 25–36. 

3 ɉɪɚɜɢɥɚ�ɢ�ɬɟɯɧɢɱɟɫɤɢɟ�ɧɨɪɦɵ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ�ɧɚ�ɠɟɥɟɡɧɵɯ 
ɞɨɪɨɝɚɯ�ɤɨɥɟɢ 1520 ɦɦ / Ɇ�ɜɨ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ. – Ɇ. : Ɍɟɯ-
ɧɨɢɧɮɨɪɦ, 2001. – 255 ɫ. 

4 ɋɉ 37.13330.2012. ɉɪɨɦɵɲɥɟɧɧɵɣ�ɬɪɚɧɫɩɨɪɬ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ�ɪɟɞɚɤɰɢɹ. 
ɋɇɢɉ 2.05.07-91. ɂɡɦɟɧɟɧɢɟ�ʋ 3. – Ɇ. : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2019. 



205 
 

E. A. FILATOV 

JUSTIFICATION OF THE PARAMETERS OF SWITCH NECKS  
STATIONS SPECIALIZED IN THE MAINTENANCE  
OF GONDOLA CARS AND MINERAL WAGONS 

The research carried out by the author in the field of ensuring safe and efficient shunt-
ing work with rolling stock of various types allowed us to determine the influence of de-
sign features of the design rolling stock on the parameters of switch necks of large railway 
stations that provide processing of a wide range of goods. However, quite often it is neces-
sary to provide transport services for only one enterprise that has a narrow range of goods 
and uses rolling stock of the same type. The article presents an analysis of the impact on 
the parameters of the transport infrastructure of the specialization of stations in the main-
tenance of wagons for the transportation of mineral fertilizers and gondola cars. 
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Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɢ� ɪɟɚɥɢɡɭɸɬɫɹ� ɧɨɜɵɟ� ɦɟɬɨɞɵ� ɰɢɮɪɨɜɢɡɚɰɢɢ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɫɤɥɚɞɫɤɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɫɨɡɞɚɧɢɟɦ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɌɋɄ, ɤɨ-
ɬɨɪɚɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɰɢɮɪɨɜɭɸ�ɤɨɩɢɸ�ɨɛɴɟɤɬɚ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɪɢ-
ɦɟɧɟɧɢɟɦ� ɦɟɬɨɞɨɜ� ɚɤɫɢɨɦɚɬɢɡɚɰɢɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɫ� ɰɟ-
ɥɶɸ�ɩɨɜɵɲɟɧɢɹ�ɭɪɨɜɧɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɌɋɄ.  

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɛɨɥɶɲɨ-
ɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɪɚɡɥɢɱɧɵɯ�ɫɥɭɠɛ, ɞɢɪɟɤɰɢɣ, ɭɩɪɚɜɥɟɧɢɣ, ɞɟɩɚɪɬɚɦɟɧɬɨɜ. ɂɯ 
ɫɨɜɦɟɫɬɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɛɟɫɩɟɪɟɛɨɣɧɭɸ� ɩɟɪɟɜɨɡɤɭ� ɩɚɫɫɚɠɢ-
ɪɨɜ� ɢ� ɝɪɭɡɨɜ� ɪɚɡɥɢɱɧɨɣ�ɧɨɦɟɧɤɥɚɬɭɪɵ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚ-
ɰɢɢ, ɚ�ɬɚɤɠɟ�ɞɪɭɝɢɯ�ɫɬɪɚɧ. ɋɪɟɞɢ�ɜɫɟɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɢɦɟɧɧɨ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɣ�ɡɚɧɢɦɚɟɬ�ɜɟɞɭɳɟɟ�ɦɟɫɬɨ, ɩɨɫɬɨɹɧɧɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ�ɫ�ɞɪɭɝɢɦɢ�ɜɢ-
ɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�ɜ�ɰɟɥɨɦ. 

ȼɚɠɧɨɟ�ɦɟɫɬɨ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɡɚɧɢɦɚɟɬ�ɝɪɭɡɨɜɚɹ�ɢ�ɤɨɦɦɟɪɱɟɫɤɚɹ�ɪɚ-
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Ɋɢɫɭɧɨɤ 1 – ɗɬɚɩɵ�ɫɨɡɞɚɧɢɹ 
ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ�ɌɋɄ 

ɛɨɬɚ, ɤɨɬɨɪɚɹ� ɹɜɥɹɟɬɫɹ� ɞɨɯɨɞɨɨɛɪɚɡɭɸɳɢɦ�ɧɚɩɪɚɜɥɟɧɢɟɦ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɣ� ɨɬɪɚɫɥɢ. Ʉ� ɧɟɣ� ɨɬɧɨɫɹɬɫɹ� ɜɨɩɪɨɫɵ� ɩɨɝɪɭɡɤɢ, ɜɵɝɪɭɡɤɢ, ɚ� ɬɚɤɠɟ 
ɪɚɡɥɢɱɧɵɟ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɢ�ɞɪ. ȼɨɩɪɨɫ�ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡ-
ɜɢɬɢɹ� ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɜɫɟɯ� ɩɪɨɰɟɫɫɨɜ, ɢɦɟɸɳɢɯ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɝɪɭɡɨɜɨɣ� ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ� ɪɚɛɨɬɟ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ, ɤɪɚɣɧɟ� ɜɚɠɟɧ, ɬɚɤ 
ɤɚɤ�ɪɨɫɬ�ɢ�ɤɚɱɟɫɬɜɟɧɧɨɟ�ɪɚɡɜɢɬɢɟ�ɷɬɨɣ�ɨɛɥɚɫɬɢ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɬɟɱɟɫɬɜɟɧɧɵɯ 
ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɩɨɜɥɢɹɟɬ� ɧɚ� ɪɨɫɬ� ɢ� ɜ� ɞɪɭɝɢɯ� ɨɛɥɚɫɬɹɯ� ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ 
ɞɨɯɨɞɨɜ. 

ɐɟɧɬɪɨɦ� ɝɪɭɡɨɜɨɣ� ɪɚɛɨɬɵ� ɧɚ� ɫɬɚɧɰɢɢ� ɹɜɥɹɟɬɫɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ 
ɤɨɦɩɥɟɤɫ. Ɉɧ�ɨɛɴɟɞɢɧɹɟɬ�ɜ�ɫɟɛɟ�ɫɤɥɚɞɵ, ɤɚɩɢɬɚɥɶɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ, ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɟ�ɩɨɫɬɪɨɣɤɢ, ɤɨɦɦɭɧɢɤɚɰɢɢ, ɞɨɪɨɝɢ�ɢ�ɫɬɨɹɧɤɢ�ɞɥɹ�ɝɪɭɡɨɜɵɯ�ɚɜɬɨ-
ɦɚɲɢɧ, ɫɩɟɰɢɚɥɶɧɨɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɢ� ɦɧɨɝɨɟ� ɞɪɭɝɨɟ, ɱɬɨ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɤ 
ɪɚɛɨɬɟ�ɫ�ɝɪɭɡɚɦɢ.  

ɉɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɢɯ� ɨɩɟ-
ɪɚɰɢɣ� ɤɚɥɢɛɪɭɟɬɫɹ�ɢ� ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ� ɬɟɯɧɨɥɨɝɢɹ� ɪɚɛɨɬɵ� ɜ�ɰɟɥɨɦ, ɚ� ɬɚɤɠɟ 
ɚɧɚɥɢɡɢɪɭɟɬɫɹ� ɤɚɠɞɵɣ� ɩɪɨɰɟɫɫ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ� ɪɚɛɨɬɵ. ɑɟɦ� ɬɳɚ-
ɬɟɥɶɧɟɟ�ɚɧɚɥɢɡ, ɬɟɦ�ɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɌɋɄ. 

Ɉɞɧɢɦ�ɢɡ� ɫɚɦɵɯ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɩɨ�ɭɥɭɱɲɟɧɢɸ�ɬɟɯɧɨɥɨ-
ɝɢɢ� ɪɚɛɨɬɵ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɢɯ� ɤɨɦɩɥɟɤɫɨɜ� ɹɜɥɹɟɬɫɹ� ɢɯ� ɤɨɦɩɥɟɤɫɧɚɹ 
ɩɨɫɬɟɩɟɧɧɚɹ�ɰɢɮɪɨɜɢɡɚɰɢɹ�ɫ�ɨɤɨɧɱɚɬɟɥɶɧɵɦ�ɪɟɡɭɥɶɬɚɬɨɦ�ɜ�ɜɢɞɟ�ɫɨɡɞɚɧɢɹ 
ɩɨɥɧɨɣ�ɰɢɮɪɨɜɨɣ�ɤɨɩɢɢ�ɌɋɄ, ɨɬɪɚɠɚɸɳɟɣ�ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ�ɪɚɡɥɢɱɧɵɟ�ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ. Ȼɚɡɨɜɵɦ�ɜɚɪɢɚɧɬɨɦ�ɰɢɮɪɨɜɢɡɚɰɢɢ�ɌɋɄ�ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ�ɟɝɨ�ɜɢɡɭɚɥɶɧɨɣ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ, ɧɚ�ɨɫɧɨɜɟ�ɤɨɬɨɪɨɣ�ɦɨɠɧɨ 
ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɬɟɯɧɨɥɨɝɢɸ�ɪɚɛɨɬɵ�ɦɨɞɟɥɢ. ɇɚ�ɞɚɧɧɵɣ�ɦɨ-

ɦɟɧɬ� ɧɚɢɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɵɦ� ɜ� ɪɚɦɤɚɯ� ɢɦɢ-
ɬɚɰɢɨɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɩɪɨ-
ɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɲɟɫɬɨɝɨ�ɩɨɤɨɥɟɧɢɹ,   
ɤɨɬɨɪɨɟ� ɨɛɴɟɞɢɧɹɟɬ� ɜ� ɫɟɛɟ� ɭɞɨɛɧɵɣ� ɝɪɚ-
ɮɢɱɟɫɤɢɣ� ɢɧɬɟɪɮɟɣɫ, ɚ� ɬɚɤɠɟ� ɩɨɡɜɨɥɹɟɬ 
ɩɥɚɧɢɪɨɜɚɬɶ� ɪɚɡɥɢɱɧɵɟ� ɷɤɫɩɟɪɢɦɟɧɬɵ, 
ɦɟɧɹɹ� ɩɚɪɚɦɟɬɪɵ�ɦɨɞɟɥɢ� ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶ-
ɧɨɝɨ�ɜɪɟɦɟɧɢ. 

Ⱦɥɹ�ɫɨɡɞɚɧɢɹ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɛɵ-
ɥɚ� ɜɵɛɪɚɧɚ� ɩɪɨɝɪɚɦɦɚ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ AnyLogic. ɇɚ�ɛɚɡɟ�ɞɚɧɧɨɣ�ɩɪɨ-
ɝɪɚɦɦɵ, ɢɦɟɸɳɟɣ� ɯɨɪɨɲɭɸ� ɜɢɡɭɚɥɶɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ, ɦɨɠɧɨ� ɫɨɡɞɚɬɶ� ɢɦɢɬɚɰɢɨɧ-
ɧɭɸ� ɦɨɞɟɥɶ� ɢ� ɩɪɨɢɡɜɨɞɢɬɶ� ɞɚɥɶɧɟɣɲɢɣ 
ɚɧɚɥɢɡ. 

ȼ� ɪɚɦɤɚɯ� ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ� ɜɫɟɝɨ 
ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ 4 ɷɬɚɩɚ�ɫɨɡɞɚɧɢɹ�ɰɢɮɪɨɜɨ-
ɝɨ� ɞɜɨɣɧɢɤɚ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ� ɤɨɦ-
ɩɥɟɤɫɚ [3] (ɪɢɫɭɧɨɤ 1).  
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ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɟɪɜɵɦɢ� ɬɪɟɦɹ� ɷɬɚɩɚɦɢ� ɫɨɡɞɚɟɬɫɹ�ɦɨɞɟɥɶ� ɜ�ɉɈ Any-
Logic, ɨɫɧɨɜɨɣ�ɤɨɬɨɪɨɣ�ɹɜɥɹɟɬɫɹ�ɬɢɩɨɜɨɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ�ɤɨɦɩɥɟɤɫ, 
ɢ� ɩɪɨɢɡɜɨɞɹɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɚɧɚɥɢɡɨɦ 
ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 2). 

 
Ɋɢɫɭɧɨɤ 2 –  ɋɯɟɦɚ�ɌɋɄ�ɫ�ɚɜɬɨɩɪɨɟɡɞɚɦɢ 

ɑɟɪɬɟɠ� ɌɋɄ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɜɢɡɭɚɥɶɧɨ� ɜɨɫɩɪɢɧɢɦɚɟɦɵɦ. Ⱦɥɹ� ɷɬɨɝɨ� ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɬɟɤɫɬɭɪɵ� ɢɡ� ɨɬɤɪɵɬɵɯ� ɛɢɛɥɢɨɬɟɤ AnyLogic 
3dwarehouse, ɚ� ɬɚɤɠɟ� ɬɪɟɯɦɟɪɧɵɟ� ɛɥɨɱɧɵɟ� ɦɨɞɟɥɢ� ɪɚɡɥɢɱɧɵɯ� ɨɛɴɟɤɬɨɜ 
ɫɤɥɚɞɫɤɨɣ� ɢ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢɡ� ɬɚɤɢɯ� ɩɪɨɝɪɚɦɦ, ɤɚɤ 
Autodesk 3dsMax, Autodesk Revit ɢ Blender (ɪɢɫɭɧɤɢ 3, 4).  

 
Ɋɢɫɭɧɨɤ 3 – Ɍɟɤɫɬɭɪɢɪɨɜɚɧɧɚɹ�ɢ�ɧɚɩɨɥɧɟɧɧɚɹ�ɫɯɟɦɚ�ɌɋɄ 
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Ɋɢɫɭɧɨɤ 4 –  3D-ɦɨɞɟɥɶ�ɌɋɄ 

Ɍɟɩɟɪɶ�ɦɨɠɧɨ�ɩɟɪɟɣɬɢ�ɤ�ɱɟɬɜɟɪɬɨɦɭ�ɷɬɚɩɭ�ɫɨɡɞɚɧɢɹ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ, ɚ�ɢɦɟɧɧɨ�ɤ�ɨɬɥɚɞɤɟ�ɢ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɸ� ɪɚɛɨɬɵ� ɌɋɄ. Ⱦɥɹ� ɷɬɨɝɨ� ɧɟɨɛɯɨɞɢɦɨ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɦɨɞɟɥɶɧɭɸ� ɫɯɟɦɭ 
ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɢ� ɩɨɬɨɤɨɜ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɬɟɯɧɨɥɨɝɢɢ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ (ɪɢɫɭɧɨɤ 5). 

 

 
 

Ɋɢɫɭɧɨɤ 5 –  Ɇɨɞɟɥɶɧɚɹ�ɫɯɟɦɚ�ɌɋɄ 
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ȼɜɟɞɟɦ�ɨɛɨɡɧɚɱɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ�ɦɨɞɭɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɫɯɟɦɵ�ɞɜɢɠɟɧɢɹ 
ɝɪɭɡɨɜɵɯ� ɚɜɬɨɦɨɛɢɥɟɣ� ɢ� ɢɯ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɨɣ�ɧɚ�ɞɚɧɧɨɦ�ɝɪɭɡɨɜɨɦ�ɞɜɨɪɟ (ɬɚɛɥɢɰɚ 1).  
Таблица 1 –  Ɇɨɞɭɥɶɧɵɟ�ɷɥɟɦɟɧɬɵ�ɌɋɄ 
Ɇɨɞɭɥɶ�ɫɯɟɦɵ 

ɌɋɄ Ɉɛɨɡɧɚɱɟɧɢɟ�ɦɨɞɭɥɹ ȼɪɟɦɹ�ɡɚɧɹɬɢɹ�ɦɨɞɭɥɹ, ɦɢɧ. 

VHA ȼɴɟɡɞ�ɜɵɟɡɞ�ɫ�ɬɟɪɪɢɬɨɪɢɢ 5 ɦɢɧ 
PGR ɉɨɝɪɭɡɤɚ�ɝɪɭɡɨɜɵɯ�ɚɜɬɨɦɚɲɢɧ 30 ɦɢɧ�ɞɥɹ ݈݇ݏ, 50 ɦɢɧ�ɞɥɹ ݈ 
VGR ȼɵɝɪɭɡɤɚ�ɝɪɭɡɨɜɵɯ�ɚɜɬɨɦɚɲɢɧ 30 ɦɢɧ�ɞɥɹ ݈݇ݏ, 50 ɦɢɧ�ɞɥɹ ݈ 
PZA1,  
PZA2 

ɉɪɹɦɚɹ�ɩɟɪɟɝɪɭɡɤɚ�ɩɨ�ɜɚɪɢɚɧɬɭ 
ɠɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ�í�ɚɜɬɨɦɨɛɢɥɶ 

25 ɦɢɧ 

PAZ1,  
PAZ2 

ɉɪɹɦɚɹ�ɩɟɪɟɝɪɭɡɤɚ�ɩɨ�ɜɚɪɢɚɧɬɭ 
ɚɜɬɨ- ɢ�ɠɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ 

35 ɦɢɧ 

skli ɋɟɤɰɢɹ�ɤɪɵɬɨɝɨ�ɫɤɥɚɞɚ�ɞɥɹ 
ɬɚɪɧɨ�ɲɬɭɱɧɵɯ�ɝɪɭɡɨɜ 

í 

pli ɉɥɨɳɚɞɤɚ�ɞɥɹ�ɝɪɭɡɨɜ�ɩɨɞ�ɤɨɡ-
ɥɨɜɵɦ�ɤɪɚɧɨɦ 

í 

si ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ�ɞɨɪɨɝɢ�ɞɥɹ 
ɚɜɬɨɦɚɲɢɧ 

tsi = S / v , 
ɝɞɟ S – ɪɚɫɫɬɨɹɧɢɟ�ɭɱɚɫɬɤɚ�ɞɨ-
ɪɨɝɢ, ɦ; v – ɫɪɟɞɧɹɹ�ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ�ɩɨ�ɬɟɪɪɢɬɨɪɢɢ�ɌɋɄ 

(5 ɤɦ�ɱ) 

ȼɪɟɦɹ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɦɨɞɭɥɟɣ�ɫɢɫɬɟɦɨɣ�ɩɪɢɧɢɦɚɟɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɨ�ɫɥɨɠɧɨɫɬɶɸ�ɨɛɪɚɛɨɬɤɢ�ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɝɪɭɡɚ�ɧɚ�ɩɥɨɳɚɞɤɟ�ɞɥɹ�ɝɪɭɡɨɜ�ɢɥɢ 
ɤɪɵɬɵɯ�ɫɤɥɚɞɚɯ. Ɇɨɞɭɥɢ�ɫɯɟɦɵ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɩɨɦɢɦɨ 
ɜɪɟɦɟɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɫɨɞɟɪɠɚɬ�ɢ�ɞɪɭɝɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɦɢ�ɨɩɟɪɚɰɢɹɦɢ, ɜɵɩɨɥɧɹɟɦɵɦɢ�ɷɬɢɦ�ɦɨɞɭɥɟɦ. Ʉ�ɧɢɦ�ɦɨɠɧɨ�ɨɬ-
ɧɟɫɬɢ�ɬɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɦɨɫɬɨɜɨɝɨ�ɤɪɚɧɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɧɚ�ɤɪɵ-
ɬɨɦ� ɫɤɥɚɞɟ� ɞɥɹ� ɬɚɪɧɨ�ɲɬɭɱɧɵɯ� ɝɪɭɡɨɜ; ɤɨɥɢɱɟɫɬɜɨ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱ-
ɧɵɯ�ɦɚɲɢɧ�ɫɤɥɚɞɚ�ɢ�ɢɯ�ɬɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; ɦɚɤɫɢɦɚɥɶɧɨ�ɜɨɡɦɨɠ-
ɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ, ɩɪɢɧɢɦɚɟɦɵɯ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɨɦ�ɢ�ɬ. ɞ. 

ɇɚ�ɨɫɧɨɜɟ�ɷɬɢɯ�ɞɚɧɧɵɯ�ɦɨɠɧɨ�ɩɪɢɫɬɭɩɢɬɶ�ɤ�ɫɨɡɞɚɧɢɸ�ɚɤɫɢɨɦɚɬ [4] – ɧɟ-
ɤɢɯ� ɡɚɤɨɧɨɦɟɪɧɵɯ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ� ɫɨɛɵɬɢɣ, ɡɚɞɚɱ, ɨɩɢɫɵɜɚɸɳɢɯ� ɬɨ 
ɢɥɢ� ɢɧɨɟ� ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ� ɧɚɦ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɢ� ɫɨɩɨɫɬɚ-
ɜɢɬɶ� ɫ� ɦɧɨɠɟɫɬɜɨɦ� ɞɪɭɝɢɯ� ɚɤɫɢɨɦɚɬ. Ⱦɚɧɧɵɣ� ɧɚɭɱɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɚɧɚɥɢɡɭ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢɫɩɨɥɶɡɭɟɬɫɹ� ɪɹɞɨɦ� ɭɱɟɧɵɯ�ɬɪɚɧɫɩɨɪɬ-
ɧɢɤɨɜ [5]. Ɉɩɪɟɞɟɥɢɦ�ɜɪɟɦɹ�ɡɚɧɹɬɢɹ�ɦɨɞɭɥɟɣ si (ɬɚɛɥɢɰɚ 2). 

ɇɚ� ɨɫɧɨɜɟ� ɜɫɟɯ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɜɵɲɟ� ɞɚɧɧɵɯ� ɫɨɡɞɚɞɢɦ� ɜɟɞɨɦɨɫɬɶ� ɚɤ-
ɫɢɨɦɚɬ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ. Ʉɚɠɞɚɹ�ɚɤɫɢɨɦɚɬɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ� ɤɨɧɤɪɟɬɧɭɸ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɪɚɛɨɬɵ� ɞɥɹ� ɝɪɭɡɨɜɨɣ 
ɚɜɬɨɦɚɲɢɧɵ.  
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Таблица 2 –  ȼɪɟɦɹ�ɡɚɧɹɬɢɹ�ɦɨɞɭɥɟɣ ࢙ 
ɇɨɦɟɪ 
ɦɨɞɭɥɹ 

ȼɪɟɦɹ�ɡɚɧɹɬɢɹ 
ɦɨɞɭɥɹ, ɦɢɧ 

ɇɨɦɟɪ 
ɦɨɞɭɥɹ 

ȼɪɟɦɹ�ɡɚɧɹɬɢɹ 
ɦɨɞɭɥɹ, ɦɢɧ 

ɇɨɦɟɪ 
ɦɨɞɭɥɹ 

ȼɪɟɦɹ�ɡɚɧɹɬɢɹ 
ɦɨɞɭɥɹ, ɦɢɧ 

s1 72 / 80 = 0,9 s18 12 / 80 = 0,15 s35 26 / 80 = 0,33 
s2 41 / 80 = 0,5 s19 30 / 80 = 0,38 s36 31 / 80 = 0,4 
s3 65 / 80 = 0,8 s20 11 / 80 = 0,1 s37 14 / 80 = 0,18 
s4 31 / 80 = 0,4 s21 47 / 80 = 0,6 s38 17 / 80 = 0,21 
s5 11 / 80 = 0,14 s22 50 / 80 = 0,63 s39 12 / 80 = 0,15 
s6 11 / 80 = 0,14 s23 23 / 80 = 0,29 s40 12 / 80 = 0,15 
s7 12 / 80 = 0,15 s24 12 / 80 = 0,15 s41 8 / 80 = 0,1 
s8 11 / 80 = 0,1 s25 35 / 80 = 0,44 s42 8 / 80 = 0,1 
s9 22 / 80 = 0,28 s26 18 / 80 = 0,23 s43 12 / 80 = 0,15 
s10 16 / 80 = 0,2 s27 7 / 80 = 0,09 s44 12 / 80 = 0,15 
s11 20 / 80 = 0,25 s28 7 / 80 = 0,09 s45 8 / 80 = 0,1 
s12 19 / 80 = 0,24 s29 7 / 80 = 0,09 s46 27 / 80 = 0,34 
s13 36 / 80 = 0,45 s30 8 / 80 = 0,1 s47 27 / 80 = 0,34 
s14 12 / 80 = 0,15 s31 9 / 80 = 0,11 s48 12 / 80 = 0,15 
s15 12 / 80 = 0,15 s32 9 / 80 = 0,11 s49 12 / 80 = 0,15 
s16 11 / 80 = 0,14 s33 9 / 80 = 0,11 í í 
s17 12 / 80 = 0,15 s34 41 / 80 = 0,5 í í 

Таблица 3 –  ȼɟɞɨɦɨɫɬɶ�ɚɤɫɢɨɦɚɬ�ɌɋɄ 

ɇɨɦɟɪ  
ɚɤɫɢɨɦɚɬɵ Ɇɨɞɟɥɶɧɚɹ�ɫɯɟɦɚ�ɚɤɫɢɨɦɚɬɵ 

1 {VHA ļ VGR(pl1 ڀ pl2 ڀ pl3 ڀ pl4) ļ VHA } 
2 { VHA ļ PGR(pl1 ڀ pl2 ڀ pl3 ڀ pl4) ļ VHA } 
3 { VHA ļ VGR(skl1 ڀ skl2 ڀ skl3) ļ VHA } 
4 { VHA ļ PGR(skl1 ڀ skl2 ڀ skl3) ļ VHA } 
5 { VHA ļ VGR(skl4 ڀ skl5 ڀ skl6) ļ VHA } 
6 { VHA ļ PGR(skl4 ڀ skl5 ڀ skl6) ļ VHA } 
7 {VHA ļ PZA1 ļ VHA } 
8 {VHA ļ PAZ1 ļ VHA } 
9 {VHA ļ PZA2 ļ VHA } 
10 {VHA ļ PAZ2 ļ VHA } 

Ʉɚɠɞɵɣ�ɝɪɭɡɨɜɨɣ�ɚɜɬɨɦɨɛɢɥɶ, ɩɪɢɟɡɠɚɸɳɢɣ�ɧɚ�ɬɟɪɪɢɬɨɪɢɸ�ɌɋɄ, ɢɦɟɟɬ 
ɨɩɪɟɞɟɥɟɧɧɭɸ� ɡɚɞɚɱɭ, ɤɨɬɨɪɚɹ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɚɤɫɢɨɦɚɬɟ� ɩɨ-
ɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɧɚ�ɨɞɧɨɦ�ɢɡ�ɫɤɥɚɞɫɤɢɯ�ɨɛɴɟɤɬɨɜ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɬɪɟɛ-
ɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɜ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɝɪɭɡɨɜɨɣ� ɨɩɟɪɚ-
ɰɢɢ�ɩɪɨɝɪɚɦɦɨɣ�ɜɵɛɢɪɚɟɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɩɥɨɳɚɞɤɚ�ɢɥɢ�ɫɤɥɚɞ. ɋɨɡɞɚ-
ɧɢɟ�ɦɨɞɟɥɢ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɜ�ɩɪɨɝɪɚɦɦɧɨɦ�ɩɚɤɟɬɟ Maple. 

ɇɚɩɪɢɦɟɪ, ɚɤɫɢɨɦɚɬɚ�ʋ 1 (ɫɦ. ɬɚɛɥɢɰɭ 3) ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɨɩɢɫɚɧɢɟ 
ɞɟɣɫɬɜɢɹ� ɩɪɢɟɡɞɚ� ɝɪɭɡɨɜɨɝɨ� ɚɜɬɨɦɨɛɢɥɹ� ɧɚ� ɬɟɪɪɢɬɨɪɢɸ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ, ɩɪɨɫɥɟɞɨɜɚɧɢɹ�ɩɨ�ɨɞɧɨɦɭ�ɢɡ�ɜɨɡɦɨɠɧɵɯ�ɜɢɞɨɜ�ɞɨɪɨɝ 
ɞɨ�ɦɟɫɬɚ�ɜɵɝɪɭɡɤɢ – ɨɞɧɨɣ�ɢɡ�ɨɬɤɪɵɬɵɯ�ɩɥɨɳɚɞɨɤ�ɞɥɹ�ɯɪɚɧɟɧɢɹ�ɝɪɭɡɨɜ pli  
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�ɩɭɫɬɶ pl1), ɚ�ɡɚɬɟɦ�ɜɵɟɡɞɚ�ɫ�ɬɟɪɪɢɬɨɪɢɢ�ɝɪɭɡɨɜɨɝɨ�ɞɜɨɪɚ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ 
ɦɧɨɝɢɯ�ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ�ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɨɡɞɚɧɢɹ�ɚɤɫɢɨɦɚɬɵ, 
ɢɦɟɟɬɫɹ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɪɢɚɰɢɣ�ɜɥɢɹɧɢɹ�ɧɚ�ɢɬɨɝɨɜɵɟ�ɜɪɟɦɟɧɧɵɟ�ɡɚ-
ɬɪɚɬɵ�ɧɚ�ɝɪɭɡɨɜɭɸ�ɨɩɟɪɚɰɢɸ. ɇɚɩɪɢɦɟɪ, ɩɪɢ�ɜɨɡɦɨɠɧɨɦ�ɩɪɨɯɨɠɞɟɧɢɢ�ɦɨ-
ɞɭɥɟɣ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ�ɞɨɪɨɝ�ɞɥɹ�ɝɪɭɡɨɜɵɯ�ɚɜɬɨɦɚɲɢɧ s10 ɢ s13 ɫɭɳɟɫɬɜɭɟɬ 
ɜɟɪɨɹɬɧɨɫɬɶ,  ɱɬɨ� ɦɚɲɢɧɟ� ɩɪɢɞɟɬɫɹ�ɠɞɚɬɶ� ɩɪɨɟɡɞɚ� ɦɚɧɟɜɪɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɩɨ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɩɭɬɹɦ. ɇɚ�ɨɫɧɨɜɟ 20 ɩɪɨɜɟɞɟɧɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɨɥɭ-
ɱɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ, ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�ɬɚɛɥɢɰɟ 4. 
Таблица 4 –  Ɋɟɡɭɥɶɬɚɬ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɚɤɫɢɨɦɚɬɵ�ʋ 1 

ɇɨɦɟɪ�ɷɤɫɩɟɪɢɦɟɧɬɚ ȼɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ�ɧɚ 
ɝɪɭɡɨɜɭɸ�ɨɩɟɪɚɰɢɸ, ɦɢɧ Ɇɨɞɭɥɶ�ɛɵɥ�ɡɚɧɹɬ Ɉɫɧɨɜɧɚɹ�ɞɨɪɨɝɚ  

ɛɵɥɚ�ɡɚɧɹɬɚ 
1 67,76 + í 
2 62,76 í í 
3 67,76 + í 
4 67,76 + í 
5 62,76 í í 
6 72,74 + + 
7 67,74 í + 
8 62,76 í í 
9 62,76 í í 
10 67,74 í + 
11 72,74 + + 
12 67,76 + í 
13 72,74 + + 
14 67,74 í + 
15 67,74 í + 
16 72,74 + + 
17 67,74 í + 
18 67,74 í + 
19 62,76 í í 
20 62,76 í í 

Итого �t = 1345 ɦɢɧ <+> í 8 
�í> í 12 

<+> í 10 
�í> í 10 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɩɪɨɢɡɜɨɞɹ�ɞɨɫɬɚɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɦɨɠ-
ɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɫɪɟɞɧɟɟ�ɜɪɟɦɹ�ɧɚ�ɞɚɧɧɭɸ�ɝɪɭɡɨɜɭɸ�ɨɩɟɪɚɰɢɸ:  

tɫɪ = �t / 20 = 67,25 ɦɢɧ. 
ɇɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɜɫɟɯ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜ�ɬɚɛɥɢɰɟ 3 ɚɤɫɢɨɦɚɬ�ɦɨɠɧɨ�ɬɚ-

ɤɢɦ�ɠɟ�ɨɛɪɚɡɨɦ�ɧɚɣɬɢ�ɫɪɟɞɧɟɟ�ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ�ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ� ɤɚɠɞɨɝɨ�ɦɨɞɭɥɹ. ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ� ɬɚɛɥɢɰɵ 4 ɨɬɧɨɫɢɬɟɥɶɧɨ� ɚɤɫɢɨ-
ɦɚɬɵ�ʋ 1 ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ: 

í�ɜ� ɩɨɥɨɜɢɧɟ� ɫɥɭɱɚɟɜ� ɛɥɢɠɚɣɲɢɣ (ɨɫɧɨɜɧɨɣ) ɩɭɬɶ� ɤ� ɦɟɫɬɭ� ɩɨɝɪɭɡ-
ɤɢ�ɜɵɝɪɭɡɤɢ� ɡɚɧɹɬ, ɩɨɷɬɨɦɭ� ɢɦɟɟɬ� ɫɦɵɫɥ� ɩɪɨɪɚɛɨɬɚɬɶ� ɢ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ 
ɩɭɬɶ�ɞɭɛɥɟɪ�ɤ�ɤɚɠɞɨɦɭ�ɦɨɞɭɥɸ�ɦɨɞɟɥɶɧɨɣ�ɫɯɟɦɵ�ɌɋɄ; 
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í�ɜ 8 ɫɥɭɱɚɹɯ�ɢɡ 20 ɦɨɞɭɥɶ�ɞɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɝɪɭɡɨɜɵɦ�ɚɜɬɨɦɨɛɢɥɟɦ�ɡɚɧɹɬ 
ɞɪɭɝɢɦ�ɚɜɬɨɦɨɛɢɥɟɦ, ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɩɪɨɫɬɨɹɦ. ɋɨɤɪɚɬɢɬɶ 
ɩɪɨɫɬɨɢ� ɚɜɬɨɦɨɛɢɥɟɣ� ɦɨɠɧɨ� ɩɨɫɪɟɞɫɬɜɨɦ� ɨɩɬɢɦɢɡɚɰɢɢ� ɝɪɚɮɢɤɚ� ɩɨɞɜɨɞɚ 
ɝɪɭɡɨɜɵɯ� ɚɜɬɨɦɚɲɢɧ�ɤ�ɌɋɄ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ�ɦɨɞɭɥɸ (ɧɚɩɪɢɦɟɪ, ɩɥɨ-
ɳɚɞɤɟ�ɞɥɹ�ɬɹɠɟɥɨɜɟɫɧɵɯ�ɝɪɭɡɨɜ). ɉɪɢ�ɞɚɥɶɧɟɣɲɟɦ�ɭɜɟɥɢɱɟɧɢɢ�ɞɨɥɢ�ɫɥɭɱɚ-
ɟɜ� ɜ� ɜɵɛɨɪɤɟ,  ɤɨɝɞɚ� ɦɨɞɭɥɶ� ɛɵɥ� ɡɚɧɹɬ,  ɫɥɟɞɭɟɬ� ɪɚɫɲɢɪɢɬɶ� ɩɨɝɪɭɡɨɱɧɨ-
ɜɵɝɪɭɡɨɱɧɵɣ�ɮɪɨɧɬ�ɞɥɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɛɨɥɟɟ�ɨɞɧɨɝɨ�ɚɜɬɨɦɨɛɢɥɹ; 

í�ɜ 4 ɫɥɭɱɚɹɯ�ɢɡ 20 ɛɵɥɢ�ɡɚɧɹɬɵ�ɤɚɤ�ɦɨɞɭɥɶ�ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ, ɬɚɤ�ɢ�ɨɫ-
ɧɨɜɧɚɹ�ɞɨɪɨɝɚ�ɞɥɹ�ɩɨɞɴɟɡɞɚ�ɤ�ɧɟɦɭ,  ɬ.  ɟ.  ɜ 20 % ɫɥɭɱɚɟɜ�ɚɜɬɨɦɨɛɢɥɶ�ɡɚɬɪɚ-
ɱɢɜɚɥ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ�ɧɚ�ɝɪɭɡɨɜɭɸ�ɨɩɟɪɚɰɢɸ (72,74 ɦɢɧ), ɱɬɨ�ɬɚɤɠɟ�ɝɨ-
ɜɨɪɢɬ� ɜ� ɩɨɥɶɡɭ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɭɬɢ�ɞɭɛɥɟɪɚ� ɢ� ɪɚɫɲɢɪɟɧɢɹ� ɩɨɝɪɭɡɨɱɧɨ-
ɜɵɝɪɭɡɨɱɧɨɝɨ�ɮɪɨɧɬɚ�ɞɥɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɡɭɱɚɹ� ɤɚɠɞɭɸ� ɚɤɫɢɨɦɚɬɭ, ɦɨɠɧɨ� ɩɪɨɢɡɜɨɞɢɬɶ� ɚɧɚɥɢɡ 
ɞɚɧɧɵɯ�ɢ�ɩɪɟɞɩɪɢɧɢɦɚɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ�ɪɟɲɟɧɢɹ.  

ɋɨɝɥɚɫɧɨ� ɝɪɚɮɢɤɭ (ɪɢɫɭɧɨɤ 6) 
ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ, ɱɬɨ� ɨɫɧɨɜ-
ɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜɪɟɦɟɧɢ� ɜɵ-
ɩɨɥɧɟɧɢɹ� ɚɤɫɢɨɦɚɬɵ� ɩɨ� ɞɚɧɧɨɣ 
ɜɵɛɨɪɤɟ� ɫɨɜɩɚɞɚɟɬ� ɫ� ɪɚɫɱɟɬɧɵɦ 
ɫɪɟɞɧɢɦ�ɜɪɟɦɟɧɟɦ tɫɪ = 67,25 ɦɢɧ. 
Ⱦɚɧɧɵɣ�ɩɨɞɯɨɞ�ɤ� ɚɧɚɥɢɡɭ� ɪɚɛɨɬɵ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ� ɤɨɦɩɥɟɤ-
ɫɚ� ɩɨɥɟɡɟɧ� ɬɟɦ,  ɱɬɨ� ɫ� ɩɨɦɨɳɶɸ 
ɚɤɫɢɨɦɚɬɧɨɣ� ɜɵɛɨɪɤɢ� ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɬɫɹ� ɬɟɨɪɟɬɢɱɟɫɤɢ� ɢɞɟɚɥɶɧɚɹ 
ɫɢɬɭɚɰɢɹ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɩɨɝɪɟɲ-
ɧɨɫɬɹɦɢ, ɫ� ɤɨɬɨɪɵɦɢ� ɦɨɠɧɨ 
ɜɫɬɪɟɬɢɬɶɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɝɪɭɡɨɜɵɯ�ɢ 
ɤɨɦɦɟɪɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ. ɋɪɚɜɧɢɜ 
ɞɚɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫ� ɪɟɚɥɶ�ɧɵɦɢ, 
ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɜɵɜɨɞɵ�ɨ�ɬɨɦ,  ɧɚɫɤɨɥɶɤɨ�ɫɢɥɶɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɪɟɚɥɶɧɚɹ�ɫɢɬɭɚɰɢɹ�ɨɬ «ɢɞɟɚɥɶ-
ɧɨɣ», ɭɱɢɬɵɜɚɸɳɟɣ� ɨɫɧɨɜɧɵɟ� ɩɨɝɪɟɲɧɨɫɬɢ, ɢ� ɪɚɡɪɚɛɨɬɚɬɶ� ɫɬɪɚɬɟɝɢɸ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ. 

ɇɚ�ɨɫɧɨɜɟ�ɷɬɨɝɨ�ɦɨɠɧɨ�ɩɪɟɞɩɪɢɧɢɦɚɬɶ�ɞɚɥɶɧɟɣɲɢɟ�ɪɟɲɟɧɢɹ� ɨɩɬɢɦɢɡɚ-
ɰɢɢ�ɚɜɬɨɦɨɛɢɥɟɩɨɬɨɤɨɜ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɢɯ�ɤɨɦɩɥɟɤɫɨɜ, ɱɬɨ, ɛɟɡɭɫɥɨɜ-
ɧɨ, ɨɤɚɠɟɬ�ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɬɪɚɧɫ-
ɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ� ɢ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ȼɚɠɧɨ� ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɜɧɟɞɪɟɧɢɟ�ɬɚɤɨɝɨ�ɦɟɬɨɞɚ�ɚɧɚɥɢɡɚ�ɢ�ɞɚɥɶɧɟɣɲɟɣ�ɨɩɬɢɦɢɡɚɰɢɢ�ɌɋɄ�ɧɟ�ɬɪɟɛɭ-
ɟɬ�ɛɨɥɶɲɢɯ�ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ�ɢ�ɢɦɟɟɬ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɦɚɥɭɸ�ɫɬɨɢɦɨɫɬɶ�ɫɨ-
ɞɟɪɠɚɧɢɹ�ɬɚɤɨɣ�ɷɤɫɩɟɪɬɧɨɣ�ɫɢɫɬɟɦɵ. 

Ɋɢɫɭɧɨɤ 6 – Ƚɪɚɮɢɤ�ɫɪɟɞɧɟɝɨ�ɜɪɟɦɟɧɢ, 
ɡɚɬɪɚɱɟɧɧɨɝɨ�ɧɚ�ɝɪɭɡɨɜɭɸ�ɨɩɟɪɚɰɢɸ 
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ɂɡ� ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ� ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨɞɨɛɧɨɝɨ� ɚɧɚɥɢɡɚ� ɚɤɫɢɨɦɚɬɧɨɣ 
ɦɨɞɟɥɢ, ɫɨɛɢɪɚɟɬɫɹ� ɛɚɡɚ� ɞɚɧɧɵɯ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɡɚɞɚɧɧɨɝɨ� ɨɛɴɟɤɬɚ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ. ɉɪɢ�ɞɨɫɬɢɠɟɧɢɢ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɦɨɠɧɨ 
ɩɪɢɦɟɧɹɬɶ� ɩɪɢɧɰɢɩɵ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ�ɦɚɲɢɧɧɨɝɨ� ɨɛɭɱɟɧɢɹ� ɢ� ɬɟɨɪɢɢ� ɧɟ-
ɱɟɬɤɢɯ�ɦɧɨɠɟɫɬɜ, ɬɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɢɜɟɞɹ� ɤ� ɩɨɫɬɪɨɟɧɢɸ� ɧɨɜɵɯ� ɥɨɝɢɱɟɫɤɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ�ɪɟɲɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɡɚɞɚɱ�ɜ�ɫɢɫɬɟɦɟ�ɌɋɄ. 

Ⱥɤɫɢɨɦɚɬɢɤɭ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɤ�ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɦɟɬɨɞɚɦ�ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ�ɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɪɚɛɨɬɵ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɢɫɬɟɦ. Ɇɟ-
ɬɨɞɵ� ɚɤɫɢɨɦɚɬɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɪɢɦɟɧɢɦɵ� ɤ� ɥɸɛɵɦ� ɨɛɴɟɤɬɚɦ� ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɚ�ɚɤɫɢɨɦɚɬɧɵɟ�ɦɨɞɟɥɢ�ɪɚɡɥɢɱɧɵɯ�ɨɛɴɟɤɬɨɜ�ɦɨɠ-
ɧɨ�ɭɜɹɡɵɜɚɬɶ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɥɨɝɢɱɟɫɤɢɦɢ�ɝɪɭɩɩɚɦɢ. 
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DEVELOPMENT OF MODELING PRINCIPLES 
TECHNOLOGIES OF TRANSPORT PROCESSES OF CARGO COMPLEXES 
AND TERMINALS 

The article implements such methods digitalization of transport and warehouse relia-
bility as the creation of a simulation model of the transport and warehouse complex, 
representing a digital open target, followed by the use of the method of axiomatization of 
transport and technological processes in order to obtain the efficiency of using the reliabili-
ty of the transport and warehouse complex. 
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ɉɊȺȼɂɅȺ�ɈɎɈɊɆɅȿɇɂə�ɇȺɍɑɇɕɏ�ɋɌȺɌȿɃ�ɋȻɈɊɇɂɄȺ 
ɇɚɭɱɧɚɹ�ɫɬɚɬɶɹ�ɜ�ɫɛɨɪɧɢɤɟ «ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡ-

ɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɭɡɥɨɜ» ɞɨɥɠɧɚ� ɨɬɪɚɠɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɫɨɛɫɬɜɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɛɨɛɳɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɨɩɵɬɚ�ɢɥɢ�ɫɢɫɬɟɦɧɵɣ�ɚɧɚɥɢɬɢɱɟ-
ɫɤɢɣ� ɨɛɡɨɪ� ɦɚɬɟɪɢɚɥɚ� ɜ� ɧɟɤɨɬɨɪɨɣ� ɤɨɧɤɪɟɬɧɨɣ� ɨɛɥɚɫɬɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɨɜ. Ɋɚɛɨɬɚ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɩɟɪɟɞɚɧɚ�ɜ�ɰɢɮ-
ɪɨɜɨɦ�ɜɢɞɟ�ɧɚ�ɚɞɪɟɫ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɵ 

vlasiuk.ta@gmail.com 
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ� ɫɟɤɪɟɬɚɪɹ� ɪɟɞɚɤɰɢɢ� ɫɛɨɪɧɢɤɚ� ɬɪɭɞɨɜ� ɫ� ɭɤɚɡɚɧɢɟɦ� ɜ� ɩɨɥɟ 
©Ɍɟɦɚ» ɧɚɡɧɚɱɟɧɢɹ�ɜɵɫɵɥɚɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ «ȼ�ɫɛɨɪɧɢɤ�ɉɪɚɜɞɢɧɚ». 

Ɏɨɪɦɚɬ�ɛɭɦɚɝɢ – Ⱥ5, ɦɟɠɞɭɫɬɪɨɱɧɵɣ�ɢɧɬɟɪɜɚɥ – ɨɞɢɧɚɪɧɵɣ. ɋɬɪɚɧɢɰɵ 
ɞɨɥɠɧɵ�ɢɦɟɬɶ�ɩɨɥɹ: ɜɟɪɯɧɟɟ – 1,7 ɫɦ; ɥɟɜɨɟ�ɢ�ɩɪɚɜɨɟ – ɩɨ 1,6 ɫɦ; ɧɢɠɧɟɟ – 
2,1 ɫɦ. Ɍɟɤɫɬ�ɫɬɚɬɶɢ�ɩɟɱɚɬɚɟɬɫɹ�ɲɪɢɮɬɨɦ Times New Roman, ɪɚɡɦɟɪ – 10 ɩɬ 
�ɜ�ɬɚɛɥɢɰɚɯ – 9, ɜ�ɩɨɞɫɬɪɨɱɧɵɯ� ɫɧɨɫɤɚɯ – 8), ɜɵɪɚɜɧɢɜɚɧɢɟ – ɩɨ�ɲɢɪɢɧɟ. 
Ɉɬɫɬɭɩ�ɧɚɱɚɥɚ�ɤɚɠɞɨɝɨ�ɚɛɡɚɰɚ�ɫɨɫɬɚɜɥɹɟɬ 0,5 ɫɦ.  

ɂɧɮɨɪɦɚɰɢɹ, ɩɪɟɞɜɚɪɹɸɳɚɹ�ɫɬɚɬɶɸ, ɜɤɥɸɱɚɟɬ: 
í�ɍȾɄ; 
í�ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɢ�ɢ�ɦɟɫɬɚ�ɪɚɛɨɬɵ�ɚɜɬɨɪɨɜ (ɫ�ɩɪɨɩɭɫɤɨɦ�ɫɜɨɛɨɞɧɨɣ 

ɫɬɪɨɤɢ�ɩɨɫɥɟ�ɍȾɄ), ɩɪɨɩɢɫɧɵɦ�ɤɭɪɫɢɜɨɦ; 
í�ɚɞɪɟɫ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɵ; 
í� ɧɚɡɜɚɧɢɟ� ɫɬɚɬɶɢ (ɫ� ɩɪɨɩɭɫɤɨɦ� ɫɜɨɛɨɞɧɨɣ� ɫɬɪɨɤɢ� ɩɨɫɥɟ� ɚɞɪɟɫɚ� ɷɥɟɤ-

ɬɪɨɧɧɨɣ�ɩɨɱɬɵ, ɠɢɪɧɵɦ�ɩɪɨɩɢɫɧɵɦ�ɲɪɢɮɬɨɦ); 
í�ɤɪɚɬɤɭɸ�ɚɧɧɨɬɚɰɢɸ (ɪɚɡɦɟɪ�ɲɪɢɮɬɚ 9 ɩɬ).  
ɋɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɫɦɵɫɥɨɜɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɚɧɧɨɬɚɰɢɢ, ɹɜ-

ɥɹɸɳɟɣɫɹ� ɨɫɧɨɜɨɣ� ɞɥɹ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɫɢɫɬɟɦ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɨ-
ɢɫɤɚ�ɜ�ɫɟɬɢ�ɂɧɬɟɪɧɟɬ. ɉɨɷɬɨɦɭ�ɚɧɧɨɬɚɰɢɹ�ɞɨɥɠɧɚ�ɬɨɱɧɨ�ɨɬɪɚɠɚɬɶ�ɫɨɞɟɪɠɚ-
ɧɢɟ�ɧɚɭɱɧɨɣ�ɫɬɚɬɶɢ, ɱɬɨɛɵ�ɩɨ�ɧɟɣ�ɱɢɬɚɬɟɥɶ�ɫɦɨɝ�ɩɨɥɭɱɢɬɶ�ɩɪɚɜɢɥɶɧɨɟ�ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɟ�ɨ�ɫɭɬɢ�ɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɚɯ�ɚɜɬɨɪɫɤɨɣ�ɪɚɛɨɬɵ. ȼ�ɬɟɤɫɬɟ�ɚɧ-
ɧɨɬɚɰɢɢ� ɫɥɟɞɭɟɬ� ɭɩɨɬɪɟɛɥɹɬɶ� ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ� ɫɥɨɜɨɫɨɱɟɬɚɧɢɹ, ɫɜɨɣɫɬɜɟɧ-
ɧɵɟ� ɹɡɵɤɭ�ɧɚɭɱɧɵɯ�ɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɞɨɤɭɦɟɧɬɨɜ, ɢɡɛɟɝɚɬɶ� ɫɥɨɠɧɵɯ� ɝɪɚɦɦɚ-
ɬɢɱɟɫɤɢɯ�ɤɨɧɫɬɪɭɤɰɢɣ, ɢɫɩɨɥɶɡɨɜɚɬɶ� ɡɧɚɱɢɦɵɟ�ɫɥɨɜɚ�ɢɡ�ɬɟɤɫɬɚ�ɫɬɚɬɶɢ. Ⱥɧ-
ɧɨɬɚɰɢɹ�ɤ�ɫɬɚɬɶɟ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɢɧɮɨɪɦɚɬɢɜɧɨɣ, ɧɟ�ɫɨɞɟɪɠɚɬɶ�ɢɫɬɨɪɢɱɟɫɤɢɯ 
ɫɩɪɚɜɨɤ, ɨɩɢɫɚɧɢɣ� ɪɚɧɟɟ� ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ� ɪɚɛɨɬ, ɨɛɳɟɢɡɜɟɫɬɧɵɯ� ɞɥɹ� ɫɩɟ-
ɰɢɚɥɢɫɬɨɜ�ɩɨɥɨɠɟɧɢɣ, ɞɭɛɥɢɪɨɜɚɬɶ�ɬɟɤɫɬ�ɫɚɦɨɣ�ɫɬɚɬɶɢ. Ɉɛɴɟɦ�ɚɧɧɨɬɚɰɢɢ – 
ɧɟ�ɛɨɥɟɟ 150 ɫɥɨɜ. 

ɉɪɢɦɟɪ� ɨɮɨɪɦɥɟɧɢɹ� ɜɫɟɝɨ� ɬɟɤɫɬɨɜɨɝɨ� ɛɥɨɤɚ, ɩɪɟɞɜɚɪɹɸɳɟɝɨ� ɫɬɚɬɶɸ, 
ɩɪɢɜɟɞɟɧ�ɧɢɠɟ. Ɍɟɤɫɬ�ɫɬɚɬɶɢ�ɧɚɱɢɧɚɟɬɫɹ�ɩɨɫɥɟ�ɚɧɧɨɬɚɰɢɢ�ɫ�ɩɪɨɩɭɫɤɨɦ�ɫɜɨ-
ɛɨɞɧɨɣ� ɫɬɪɨɤɢ. Ɇɚɬɟɪɢɚɥ� ɫɬɚɬɶɢ� ɞɨɥɠɟɧ� ɫɨɞɟɪɠɚɬɶ� ɤɪɚɬɤɨɟ� ɜɜɟɞɟɧɢɟ, ɩɨ-
ɫɜɹɳɚɸɳɟɟ�ɱɢɬɚɬɟɥɹ�ɜ�ɢɡɥɚɝɚɟɦɭɸ�ɩɪɨɛɥɟɦɧɭɸ�ɨɛɥɚɫɬɶ, ɨɫɧɨɜɧɭɸ�ɱɚɫɬɶ�ɢ 
ɡɚɤɥɸɱɟɧɢɟ. ȼɫɟ�ɬɪɢ�ɩɨɡɢɰɢɢ�ɧɟ�ɜɵɞɟɥɹɸɬɫɹ�ɡɚɝɥɚɜɢɹɦɢ, ɧɨ�ɞɨɥɠɧɵ� ɛɵɬɶ 
ɱɟɬɤɨ�ɩɪɨɫɥɟɠɢɜɚɟɦɵɦɢ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ.  
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Ɋɢɫɭɧɤɢ�ɜ�ɫɬɚɬɶɟ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɩɟɪɟɞɚɧɵ�ɩɨ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɟ�ɨɬɞɟɥɶ-

ɧɵɦɢ�ɮɚɣɥɚɦɢ�ɜ�ɮɨɪɦɚɬɟ .jpg. Ⱦɨɩɭɫɤɚɟɬɫɹ�ɜɵɩɨɥɧɹɬɶ�ɢɥɥɸɫɬɪɚɰɢɢ�ɤ�ɫɬɚ-
ɬɶɟ�ɰɜɟɬɧɵɦɢ, ɧɨ�ɛɟɡ�ɩɨɥɭɬɨɧɨɜ. ɂɫɤɥɸɱɟɧɢɟ�ɫɨɫɬɚɜɥɹɸɬ�ɰɜɟɬɧɵɟ�ɮɨɬɨɝɪɚ-
ɮɢɢ�ɯɨɪɨɲɟɝɨ� ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ� ɬɚɤɠɟ�ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɢɥɥɸɫɬ-
ɪɚɰɢɣ�ɜ�ɫɬɚɬɶɟ.  ȼ�ɱɟɪɧɨ�ɛɟɥɨɦ�ɜɢɞɟ�ɜɫɟ�ɪɢɫɭɧɤɢ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɫɬɪɨɝɨ�ɤɨɧ-
ɬɪɚɫɬɧɵɦɢ� ɛɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɟɪɨɝɨ� ɰɜɟɬɚ. Ⱦɚɧɧɨɟ� ɬɪɟɛɨɜɚɧɢɟ� ɨɬɧɨɫɢɬɫɹ 
ɬɚɤɠɟ�ɤ�ɬɟɤɫɬɨɜɵɦ�ɛɥɨɤɚɦ�ɜ�ɪɢɫɭɧɤɚɯ,  ɤɨɬɨɪɵɟ�ɞɨɥɠɧɵ�ɩɟɱɚɬɚɬɶɫɹ�ɲɪɢɮ-
ɬɨɦ Times New Roman. ɋɥɨɠɧɵɟ� ɪɢɫɭɧɤɢ� ɫ� ɛɨɥɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ� ɬɟɤɫɬɨ-
ɜɨɣ� ɢɧɮɨɪɦɚɰɢɢ (ɫɬɪɭɤɬɭɪɧɵɟ�ɢ� ɛɥɨɤ�ɫɯɟɦɵ�ɚɥɝɨɪɢɬɦɨɜ) ɧɟɨɛɯɨɞɢɦɨ� ɜɵ-
ɫɵɥɚɬɶ�ɧɟ� ɬɨɥɶɤɨ� ɜ� ɪɚɫɬɪɨɜɨɦ�ɮɨɪɦɚɬɟ .jpg,  ɧɨ�ɢ� ɜ� ɤɚɤɨɦ�ɥɢɛɨ� ɜɟɤɬɨɪɧɨɦ 
(.crd, .ppt, .vsd) ɞɥɹ�ɜɨɡɦɨɠɧɨɣ�ɩɨɫɥɟɞɭɸɳɟɣ�ɪɟɞɚɤɰɢɢ�ɛɟɡ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɩɟɪɟɩɢɫɤɢ�ɫ�ɚɜɬɨɪɨɦ.    

Ɏɨɪɦɭɥɵ� ɞɨɥɠɧɵ� ɧɚɛɢɪɚɬɶɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɫɬɪɨɟɧɧɨɝɨ� ɦɨɞɭɥɹ 
Word Equation ɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɪɭɝɢɯ�ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɞɨɫ-
ɬɭɩ� ɤ�ɢɯ�ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ�ɜ� ɥɸɛɵɯ�ɜɟɪɫɢɹɯ� ɬɟɤɫɬɨɜɨɝɨ� ɪɟɞɚɤɬɨɪɚ.   Ɉɫɨɛɨ 
ɫɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɟɪɟɦɟɧɧɵɯ� ɫ�ɧɢɠɧɢɦɢ�ɢɥɢ 
ɜɟɪɯɧɢɦɢ�ɢɧɞɟɤɫɚɦɢ (ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɜ�ɬɟɤɫɬɨɜɵɯ�ɛɥɨɤɚɯ�ɪɢɫɭɧɤɨɜ), ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ�ɛɵɬɶ�ɧɚɱɟɪɬɚɧɵ�ɜ�ɫɬɪɨɝɨɦ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɢɧɹɬɵɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ 
�ɩɪɚɜɢɥɶɧɵɟ�ɢɧɞɟɤɫɵ�ɫ�ɱɟɬɤɢɦ�ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟɦ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɚɦɨɣ�ɩɟ-
ɪɟɦɟɧɧɨɣ, ɥɚɬɢɧɢɰɚ – ɤɭɪɫɢɜɨɦ, ɪɭɫɫɤɢɟ�ɢ�ɝɪɟɱɟɫɤɢɟ�ɫɢɦɜɨɥɵ – ɩɪɹɦɨ, ɫɨ-
ɪɚɡɦɟɪɧɨɫɬɶ� ɬɟɤɫɬɚ� ɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɫɢɦɜɨɥɨɜ� ɫɭɦɦɵ, ɩɪɨɢɡɜɟɞɟɧɢɹ, 
ɤɜɚɞɪɚɬɧɨɝɨ�ɤɨɪɧɹ, ɨɛɵɤɧɨɜɟɧɧɨɣ�ɞɪɨɛɢ, ɢɧɬɟɝɪɚɥɚ�ɢ�ɩɪ.). 

Ɉɛɴɟɦ�ɧɚɭɱɧɨɣ�ɫɬɚɬɶɢ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɧɟ�ɦɟɧɟɟ 0,35 ɚ. ɥ. (5–6 ɫɬɪɚɧɢɰ�ɬɟɤ-
ɫɬɚ�ɩɨ�ɬɪɟɛɨɜɚɧɢɹɦ�ɧɚɫɬɨɹɳɟɝɨ�ɫɛɨɪɧɢɤɚ). 

Ɂɚɜɟɪɲɚɟɬɫɹ� ɧɚɭɱɧɚɹ� ɫɬɚɬɶɹ� ɫɩɢɫɤɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ 
�ɲɪɢɮɬ – Times New Roman, ɪɚɡɦɟɪ – 9 ɩɬ) ɜ�ɫɬɪɨɝɨɦ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ȽɈɋɌ 
7.01í2003, ȽɈɋɌ 7.82í2001. ɉɨɫɥɟ�ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɝɨ�ɫɩɢɫɤɚ�ɢ�ɩɪɨɩɭɫɤɚ 
ɫɜɨɛɨɞɧɨɣ� ɫɬɪɨɤɢ� ɫɥɟɞɭɟɬ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ� ɛɥɨɤ� ɧɚ� ɚɧɝɥɢɣɫɤɨɦ� ɹɡɵɤɟ 
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�ɢɧɢɰɢɚɥɵ�ɢ�ɮɚɦɢɥɢɹ�ɚɜɬɨɪɚ, ɧɚɡɜɚɧɢɟ�ɫɬɚɬɶɢ, ɚɧɧɨɬɚɰɢɹ). ɍɤɚɡɚɧɧɵɟ�ɷɥɟ-
ɦɟɧɬɵ�ɛɥɨɤɚ�ɪɚɡɞɟɥɹɸɬɫɹ�ɪɚɫɫɬɨɹɧɢɟɦ 6 ɩɬ. Ɉɮɨɪɦɟɧɢɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɛɥɨɤɚ�ɧɚ�ɚɧɝɥɢɣɫɤɨɦ�ɹɡɵɤɟ�ɜɵɩɨɥɧɹɟɬɫɹ�ɲɪɢɮɬɨɦ Times  New Roman,  ɪɚɡ-
ɦɟɪ – 9 ɩɬ.  Ⱦɚɥɟɟ�ɭɤɚɡɵɜɚɟɬɫɹ�ɞɚɬɚ�ɩɨɥɭɱɟɧɢɹ�ɪɟɞɚɤɰɢɟɣ�ɫɬɚɬɶɢ�ɨɬ�ɚɜɬɨɪɚ 
�ɲɪɢɮɬ – Times New Roman, ɪɚɡɦɟɪ – 8 ɩɬ�ɫ�ɩɪɨɩɭɫɤɨɦ 6 ɩɬ�ɩɨɫɥɟ�ɚɧɧɨɬɚ-
ɰɢɢ�ɧɚ�ɚɧɝɥɢɣɫɤɨɦ�ɹɡɵɤɟ).  

ɉɪɢɦɟɪ� ɨɮɨɪɦɥɟɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɛɥɨɤɚ, ɡɚɜɟɪɲɚɸɳɟɝɨ� ɫɬɚɬɶɸ, 
ɩɪɢɜɟɞɟɧ�ɧɢɠɟ.  

 
Ɍɟɤɫɬ� ɫɬɚɬɶɢ� ɢ� ɪɢɫɭɧɤɢ� ɜ� ɷɥɟɤɬɪɨɧɧɨɦ� ɜɢɞɟ� ɭɩɚɤɨɜɵɜɚɸɬɫɹ� ɜ� ɚɪɯɢɜ� ɫ 

ɢɦɟɧɟɦ�ɚɜɬɨɪɚ (ɧɚɩɪɢɦɟɪ, ruchkin_art.rar). 
Ʉɪɨɦɟ�ɦɚɬɟɪɢɚɥɨɜ�ɩɨ�ɫɬɚɬɶɟ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɩɨɞɝɨɬɨɜɥɟɧ�ɢ�ɜɵɫɥɚɧ�ɧɚ�ɚɞɪɟɫ 

ɪɟɞɚɤɰɢɢ�ɫɛɨɪɧɢɤɚ�ɫɤɚɧ�ɨɬɱɟɬɚ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɛɨɬɵ�ɩɪɨɝɪɚɦɦɵ�ɚɧɬɢɩɥɚɝɢɚɬ. 
 



 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

ɇɚɭɱɧɨɟ�ɢɡɞɚɧɢɟ 
 
 

ɉɊɈȻɅȿɆɕ�ɉȿɊɋɉȿɄɌɂȼɇɈȽɈ�ɊȺɁȼɂɌɂə 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ�ɂ�ɍɁɅɈȼ 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɫɛɨɪɧɢɤ�ɧɚɭɱɧɵɯ�ɬɪɭɞɨɜ 
ȼ�ɵ�ɩ�ɭ�ɫ�ɤ  4 

 
Ɋɟɞɚɤɬɨɪ�Ⱥ. Ⱥ. ɉ�ɚ�ɜ�ɥ�ɸ�ɱ�ɟ�ɧ�ɤ�ɨ�ɜ�ɚ 

Ɍɟɯɧɢɱɟɫɤɢɣ�ɪɟɞɚɤɬɨɪ�ȼ. ɇ. Ʉ�ɭ�ɱ�ɟ�ɪ�ɨ�ɜ�ɚ 
Ʉɨɪɪɟɤɬɨɪ�Ɍ. Ⱥ. ɉ�ɭ�ɝ�ɚ�ɱ 

ɉɨɞɩɢɫɚɧɨ�ɜ�ɩɟɱɚɬɶ 29.12.2022 ɝ. Ɏɨɪɦɚɬ 60×84 1/16. 
Ȼɭɦɚɝɚ�ɨɮɫɟɬɧɚɹ. Ƚɚɪɧɢɬɭɪɚ�Ɍɚɣɦɫ New Roman. ɉɟɱɚɬɶ�ɧɚ�ɪɢɡɨɝɪɚɮɟ. 

ɍɫɥ. ɩɟɱ. ɥ. 12,56. ɍɱ.-ɢɡɞ. ɥ. 13,46. Ɍɢɪɚɠ 100 ɷɤɡ. 
Ɂɚɤ. 2916. ɂɡɞ. ʋ 57. 

 
ɂɡɞɚɬɟɥɶ�ɢ�ɩɨɥɢɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɩɨɥɧɟɧɢɟ: 

Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ. 
ɋɜɢɞɟɬɟɥɶɫɬɜɨ�ɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɪɟɝɢɫɬɪɚɰɢɢ�ɢɡɞɚɬɟɥɹ, ɢɡɝɨɬɨɜɢɬɟɥɹ, 

ɪɚɫɩɪɨɫɬɪɚɧɢɬɟɥɹ�ɩɟɱɚɬɧɵɯ�ɢɡɞɚɧɢɣ 
ʋ 1/361 ɨɬ 13.06.2014. 
ʋ 2/104 ɨɬ 01.04.2014. 
ʋ 3/1583 ɨɬ 14.11.2017. 

ɍɥ. Ʉɢɪɨɜɚ, 34, 246653, ɝ. Ƚɨɦɟɥɶ 
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