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Ɋɨɫɫɢɢ�ɢ�Ʉɢɬɚɹ�ɩɨ�ɪɚɡɥɢɱɧɵɦ�ɜɨɩɪɨɫɚɦ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
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ȼȼȿȾȿɇɂȿ 
ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɫɬɚɧɰɢɢ�ɫ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ, ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɨɟɡɞɨ- ɢ�ɜɚɝɨɧɨɩɨɬɨɤɚ�ɛɟɡ�ɡɚɞɟɪɠɟɤ�ɧɚ�ɩɟ-
ɪɟɫɟɱɟɧɢɹɯ, ɹɜɥɹɸɬɫɹ� ɜɚɠɧɵɦɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɦɢ� ɡɜɟɧɶɹɦɢ�ɨɛɳɟɣ� ɰɟɩɢ 
ɡɜɟɧɶɟɜ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ. ȼ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɣ� ɡɚɝɪɭɡɤɢ� ɩɨɞɫɢɫɬɟɦ 
ɪɚɡɞɟɥɶɧɵɯ� ɩɭɧɤɬɨɜ� ɜɨɡɧɢɤɚɟɬ� ɨɫɬɪɚɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɰɟɧɤɢ� ɪɟɫɭɪɫɨɜ  
ɫɬɚɧɰɢɨɧɧɵɯ�ɩɚɪɤɨɜ�ɢ�ɝɨɪɥɨɜɢɧ, ɩɨɞɤɪɟɩɥɹɟɦɵɯ�ɧɚɞɟɠɧɵɦ�ɩɪɨɝɧɨɡɨɦ�ɢɡ-
ɦɟɧɟɧɢɹ�ɨɛɴɺɦɚ�ɪɚɛɨɬɵ�ɫ�ɷɬɚɩɧɵɦ�ɜɧɟɞɪɟɧɢɟɦ�ɪɚɰɢɨɧɚɥɶɧɵɯ�ɢ�ɷɤɨɧɨɦɢɱɟ-
ɫɤɢ�ɨɛɨɫɧɨɜɚɧɧɵɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ.  

Ⱥɜɬɨɪɵ�ɩɭɛɥɢɤɭɟɦɵɯ�ɫɬɚɬɟɣ�ɫɛɨɪɧɢɤɚ�ɩɪɟɞɥɚɝɚɸɬ�ɤɪɢɬɟɪɢɢ�ɨɰɟɧɤɢ�ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɛɨɬɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɜɤɥɸɱɚɹ� ɪɚɡɥɢɱɧɵɟ 
ɩɪɨɛɥɟɦɧɵɟ� ɩɨɡɢɰɢɢ� ɪɚɡɜɢɬɢɹ� ɝɨɪɨɞɫɤɢɯ� ɚɝɥɨɦɟɪɚɰɢɣ, ɪɚɫɲɢɪɟɧɢɹ� ɡɨɧ 
ɩɪɢɦɟɧɟɧɢɹ� ɫɤɨɪɨɫɬɧɨɝɨ� ɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ� ɩɚɫɫɚɠɢɪɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, 
ɪɚɰɢɨɧɚɥɶɧɵɯ� ɦɚɪɲɪɭɬɨɜ� ɧɚ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɚɯ� ɫ 
ɫɨɤɪɚɳɟɧɢɟɦ�ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ�ɨɠɢɞɚɧɢɣ�ɩɨ�ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ�ɫɬɵ-
ɤɚɦ�ɢ�ɩɟɪɟɞɚɱɟɣ�ɩɨɟɡɞɨɩɨɬɨɤɨɜ�ɩɨ�ɠɟɥɟɡɧɵɦ�ɞɨɪɨɝɚɦ�ɫ�ɪɚɡɥɢɱɧɨɣ�ɲɢɪɢɧɨɣ 
ɤɨɥɟɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ� ɢɧ-
ɬɟɥɥɟɤɬɚ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɛɥɚɝɨ-
ɞɚɪɹ�ɫɨɩɪɹɠɟɧɢɸ�ɪɚɛɨɬɵ�ɧɚɩɨɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜ (ɞɚɬɱɢɤɨɜ�ɧɚ�ɩɭɬɢ, ɜɨɤɡɚɥɚɯ, 
ɜɢɞɟɨɤɚɦɟɪ) ɫ�ɫɢɫɬɟɦɚɦɢ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧɧɵɯ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɪɢɧɹɬɢɟɦ�ɷɮ-
ɮɟɤɬɢɜɧɵɯ� ɪɟɲɟɧɢɣ� ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ, ɩɪɨɟɤɬɧɨɝɨ, ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɢɥɢ 
ɢɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ.  

ɂɫɬɨɪɢɱɟɫɤɢɣ� ɚɫɩɟɤɬ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ, 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɬɚɧɰɢɣ�ɢ� ɭɡɥɨɜ�ɜ�ɝɨɞɵ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɵ 
ɬɚɤɠɟ�ɨɫɬɚɸɬɫɹ�ɜ�ɩɨɥɟ�ɜɧɢɦɚɧɢɹ�ɪɟɞɚɤɰɢɨɧɧɨɝɨ�ɫɨɜɟɬɚ�ɫɛɨɪɧɢɤɚ�ɢ�ɩɨɥɭɱɚ-
ɸɬ�ɨɬɤɥɢɤ�ɭ�ɧɚɲɢɯ�ɚɜɬɨɪɨɜ. ȼ 2025 ɝɨɞɭ�ɦɵ�ɝɨɬɨɜɢɦɫɹ�ɜɫɬɪɟɬɢɬɶ 80-ɥɟɬɢɟ 
ȼɟɥɢɤɨɣ�ɉɨɛɟɞɵ� ɢ� ɩɪɟɞɥɚɝɚɟɦ� ɜɫɟɦ� ɩɪɟɞɫɬɚɜɥɹɬɶ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɬɟɦɚ-
ɬɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɞɥɹ�ɩɭɛɥɢɤɚɰɢɣ�ɜ�ɫɛɨɪɧɢɤɟ. 
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Ɇ. Ⱥ. ȺɏɅȺɆɈȼ 
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ�ɊɍɌ (ɆɂɂɌ), ɝ. Ɇɨɫɤɜɚ 
 
ɈɉɊȿȾȿɅȿɇɂȿ�ɄɊɂɌȿɊɂȿȼ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ 
ɌɊȺɇɋɉɈɊɌɇɈɃ�ɋɂɋɌȿɆɕ�ȽɈɊɈȾȺ 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɩɨɞɯɨɞɵ�ɤ�ɨɰɟɧɤɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɢɫɬɟɦ�ɝɨɪɨɞɨɜ, ɜɵ-
ɹɜɥɟɧɵ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɢ� ɧɟɞɨɫɬɚɬɤɢ. ɉɪɟɞɫɬɚɜɥɟɧɚ� ɧɨɜɚɹ� ɦɟɬɨɞɢɤɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ 
ɤɪɢɬɟɪɢɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɝɨɪɨɞɚ, ɨɰɟɧɢɜɚɸɳɚɹ�ɫɢɫɬɟɦɭ�ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ�ɪɨɥɢ�ɟɺ�ɭɱɚɫɬɧɢɤɨɜ. ɉɪɢɜɟɞɟɧɵ�ɨɫɧɨɜɧɵɟ�ɤɪɢɬɟɪɢɢ�ɢ�ɫɩɨɫɨɛ�ɢɯ�ɪɚɫɱɟɬɚ. 

Ɍɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ (Ɍɋ) ɤɚɤ�ɤɨɦɩɥɟɤɫ� ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ, 
ɧɚɯɨɞɹɳɢɯɫɹ� ɜɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɩɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ� ɩɟɪɟɜɨɡɤɢ, ɹɜɥɹɟɬɫɹ 
ɮɭɧɞɚɦɟɧɬɨɦ� ɞɥɹ� ɪɚɡɜɢɬɢɹ� ɢ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɝɨɪɨɞɚ� ɢ� ɟɝɨ� ɚɝɥɨɦɟɪɚɰɢɢ. ȼ 
ɭɫɥɨɜɢɹɯ� ɪɚɡɜɢɬɢɹ� ɝɨɪɨɞɨɜ� ɢ� ɭɪɛɚɧɢɡɚɰɢɢ� ɧɚɫɟɥɟɧɢɹ� ɩɥɚɧɟɬɵ� ɨɰɟɧɤɚ� ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɢɫɬɟɦ�ɫɬɚɧɨɜɢɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�ɜɨɩɪɨɫɨɦ. Ɉɩɪɟ-
ɞɟɥɟɧɢɟ�ɨɰɟɧɨɱɧɵɯ�ɤɪɢɬɟɪɢɟɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɧɚɩɪɹɦɭɸ�ɡɚɜɢɫɢɬ�ɨɬ 
ɟɟ�ɨɫɧɨɜɧɵɯ�ɮɭɧɤɰɢɣ. Ƚɥɚɜɧɚɹ�ɢ�ɟɞɢɧɫɬɜɟɧɧɚɹ�ɮɭɧɤɰɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫ-
ɬɟɦɵ – ɷɬɨ�ɩɟɪɟɦɟɳɟɧɢɟ�ɨɛɴɟɤɬɚ x�ɢɡ�ɬɨɱɤɢ a ɜ�ɬɨɱɤɭ b.   

ɇɚɢɛɨɥɟɟ� ɫɥɨɠɧɚɹ� ɜ� ɫɨɡɞɚɧɢɢ, ɨɪɝɚɧɢɡɚɰɢɢ, ɨɰɟɧɤɟ� í� ɝɨɪɨɞɫɤɚɹ� ɬɪɚɧɫ-
ɩɨɪɬɧɚɹ�ɫɢɫɬɟɦɚ. ȼ�ɧɟɣ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɧɟɫɤɨɥɶɤɨ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ, ɨɛɴɟɤɬɨɜ 
ɩɟɪɟɦɟɳɟɧɢɹ, ɦɧɨɠɟɫɬɜɨ «ɜɟɪɲɢɧ» ɢ «ɪɟɛɟɪ», ɬɪɭɞɧɨ�ɚɧɚɥɢɡɢɪɭɟɦɨɟ�ɜɟɪɨɹɬ-
ɧɨɫɬɧɨɟ� ɩɟɪɟɞɜɢɠɟɧɢɟ. ɉɨɷɬɨɦɭ� ɨɰɟɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɜ� ɛɨɥɶɲɢɧ-
ɫɬɜɟ� ɫɥɭɱɚɟɜ� ɧɨɫɢɬ� ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ. ɉɪɨɮɟɫɫɨɪ� ɍɢɥɶɹɦ           
Ɋ. Ȼɥɷɤ, ɫɱɢɬɚɥ, ɱɬɨ�ɥɸɛɨɣ�ɝɨɪɨɞ�ɹɜɥɹɟɬɫɹ�ɫɥɨɠɧɨɣ�ɫɢɫɬɟɦɨɣ, ɫɨɫɬɨɹɳɟɣ�ɢɡ 
ɤɨɦɩɥɟɤɫɚ�ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ�ɷɥɟɦɟɧɬɨɜ, ɤɚɠɞɵɣ�ɢɡ�ɤɨɬɨɪɵɯ�ɧɟɢɡɛɟɠɧɨ�ɜɥɢɹɟɬ 
ɧɚ� ɨɫɬɚɥɶɧɵɟ [1]. ɂɫɯɨɞɹ� ɢɡ� ɷɬɨɝɨ� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ� ɞɨɥɠɧɚ�ɮɨɪɦɢɪɨ-
ɜɚɬɶɫɹ�ɢ� ɨɰɟɧɢɜɚɬɶɫɹ� ɫ� ɭɱɟɬɨɦ�ɰɟɥɨɝɨ�ɪɹɞɚ� ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɨɜ (ɬɟɪɪɢɬɨɪɢɹ, 
ɨɛɳɟɫɬɜɨ, ɷɤɨɥɨɝɢɹ�ɢ�ɷɤɨɧɨɦɢɤɚ) (ɪɢɫɭɧɨɤ 1). 

Ɇɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɣ�ɩɨɞɯɨɞ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɛɚɥɥɶɧɨɣ�ɨɰɟɧɤɟ�ɤɚɱɟɫɬɜɚ 
ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɵ [2]. Ƚɨɪɨɞ�ɩɨɥɭɱɚɟɬ�ɛɚɥɥ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɤɚɱɟɫɬɜɨɦ�ɫɪɟɞɵ 
ɜ�ɟɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚɯ, ɨɰɟɧɟɧɧɵɯ�ɩɨ 6 ɤɪɢɬɟɪɢɹɦ. 360 ɛɚɥɥɨɜ�í�ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ�ɂɧɞɟɤɫɚ�ɝɨɪɨɞɚ (ɪɢɫɭɧɨɤ 2).  
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Ɋɢɫɭɧɨɤ 1 – ȼɧɟɲɧɢɟ�ɮɚɤɬɨɪɵ�ɨɰɟɧɤɢ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ 

 
Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɵ 
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Ɍɪɚɧɫɩɨɪɬɧɚɹ�ɫɢɫɬɟɦɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɤɚɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚ-
ɬɟɥɢ� ɝɨɪɨɞɫɤɨɣ� ɫɪɟɞɵ. Ⱦɚɧɧɚɹ� ɦɟɬɨɞɢɤɚ� ɨɰɟɧɢɜɚɟɬ� ɬɨɥɶɤɨ� ɱɚɫɬɶ� ɜɚɠɧɵɯ 
ɤɪɢɬɟɪɢɟɜ�Ɍɋ, ɩɪɢ�ɷɬɨɦ�ɢɫɤɥɸɱɚɹ�ɨɱɟɧɶ�ɜɚɠɧɵɟ�ɨɰɟɧɨɱɧɵɟ�ɨɛɥɚɫɬɢ: ɷɤɨɥɨ-
ɝɢɸ�ɢ�ɷɤɨɧɨɦɢɤɭ. 

ɒɢɪɨɤɢɣ� ɫɩɟɤɬɪ� ɨɛɴɟɤɬɢɜɧɵɯ� ɢ� ɫɭɛɴɟɤɬɢɜɧɵɯ� ɤɪɢɬɟɪɢɟɜ� ɩɪɟɞɫɬɚɜɥɟɧ� ɜ 
ɦɟɬɨɞɢɤɟ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɢɫɬɟɦ [5, ɫ. 138], ɝɞɟ�ɫɮɨɪ-
ɦɢɪɨɜɚɧ�ɩɟɪɟɱɟɧɶ�ɢɡ 95 ɩɨɤɚɡɚɬɟɥɟɣ, ɨɯɜɚɬɵɜɚɸɳɢɯ�ɜɫɟ�ɜɢɞɵ�ɩɟɪɟɞɜɢɠɟɧɢɹ. 

1 Ɏɢɡɢɱɟɫɤɚɹ�ɞɨɫɬɭɩɧɨɫɬɶ: 
í�ɪɟɥɶɫɨɜɵɣ�ɬɪɚɧɫɩɨɪɬ; 
í�ɭɥɢɱɧɨ�ɞɨɪɨɠɧɚɹ�ɫɟɬɶ; 
í�ɬɪɚɧɫɩɨɪɬ�ɫɨɜɦɟɫɬɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
í�ɜɧɟɲɧɹɹ�ɫɜɹɡɧɨɫɬɶ. 
2 Ɏɢɧɚɧɫɨɜɚɹ�ɞɨɫɬɭɩɧɨɫɬɶ: 
í�ɫɬɨɢɦɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ; 
í�ɫɬɨɢɦɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɥɢɱɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. 
3 ɗɮɮɟɤɬɢɜɧɨɫɬɶ: 
í�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ; 
í�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɢɱɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. 
4 ɍɞɨɛɫɬɜɚ: 
í�ɤɨɦɮɨɪɬ�ɜ�ɩɭɬɢ; 
í�ɛɢɥɟɬɧɚɹ�ɫɢɫɬɟɦɚ; 
í�ɷɥɟɤɬɪɨɧɧɵɟ�ɫɟɪɜɢɫɵ; 
í�ɢɧɬɟɪɦɨɞɚɥɶɧɨɫɬɶ. 
5 Ȼɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɭɫɬɨɣɱɢɜɨɟ�ɪɚɡɜɢɬɢɟ: 
í�ɮɢɡɢɱɟɫɤɚɹ�ɛɟɡɨɩɚɫɧɨɫɬɶ; 
í�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɛɟɡɨɩɚɫɧɨɫɬɶ. 
6 ȼɨɫɩɪɢɹɬɢɟ�ɠɢɬɟɥɹɦɢ: 
í�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�ɬɟɤɭɳɟɣ�ɫɢɬɭɚɰɢɟɣ; 
í�ɜɨɫɩɪɢɹɬɢɟ�ɢɡɦɟɧɟɧɢɣ�ɩɨɫɥɟɞɧɢɯ�ɥɟɬ. 
Ⱦɚɧɧɚɹ�ɦɟɬɨɞɢɤɚ�ɨɰɟɧɤɢ�ɞɚɟɬ�ɩɨɥɧɭɸ�ɨɰɟɧɤɭ�ɫɭɳɟɫɬɜɭɸɳɟɣ�ɬɪɚɧɫɩɨɪɬ-

ɧɨɣ� ɫɢɫɬɟɦɵ, ɧɨ�ɧɟ� ɨɩɪɟɞɟɥɹɟɬ� ɤɪɢɬɟɪɢɟɜ� ɞɥɹ� ɫɨɡɞɚɧɢɹ�ɧɨɜɨɣ�Ɍɋ�ɢɥɢ�ɦɨ-
ɞɟɪɧɢɡɚɰɢɢ�ɫɭɳɟɫɬɜɭɸɳɟɣ.  

ɉɪɢɧɢɦɚɹ�ɜɨ�ɜɧɢɦɚɧɢɟ�ɞɨɫɬɨɢɧɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜɵɲɟ 
ɩɨɞɯɨɞɨɜ� ɨɰɟɧɤɢ� ɨɫɧɨɜɧɵɯ� ɮɭɧɤɰɢɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɪɚɡɪɚɛɨɬɚɧɚ 
ɤɨɦɩɥɟɤɫɧɚɹ�ɦɟɬɨɞɢɤɚ� ɨɰɟɧɤɢ�ɩɪɨɟɤɬɢɪɭɟɦɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɢɫɬɟɦ�ɫ� ɭɱɟ-
ɬɨɦ�ɩɨɫɬɚɜɥɟɧɧɵɯ�ɰɟɥɟɣ�ɢ�ɜɡɚɢɦɨɜɥɢɹɸɳɢɯ�ɮɚɤɬɨɪɨɜ (ɪɢɫɭɧɨɤ 3). 

Ɉɫɧɨɜɨɣ� ɬɚɤɨɝɨ� ɩɨɞɯɨɞɚ� ɹɜɥɹɸɬɫɹ� ɰɟɥɢ,  ɤ� ɤɨɬɨɪɵɦ� ɫɬɪɟɦɢɬɫɹ� ɤɚɠɞɵɣ 
ɭɱɚɫɬɧɢɤ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ. ɇɚɩɪɢɦɟɪ, ɛɢɡɧɟɫ�ɰɟɥɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫ-
ɬɟɦɵ� ɫɜɹɡɵɜɚɸɬɫɹ� ɫ� ɦɢɧɢɦɢɡɚɰɢɟɣ� ɤɚɩɢɬɚɥɶɧɵɯ� ɜɥɨɠɟɧɢɣ� ɢ� ɧɚɢɛɨɥɶɲɟɣ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɶɸ�ɩɪɨɟɤɬɚ. 
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Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ�ɜɡɚɢɦɨɫɜɹɡɟɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ 

ɉɪɢ� ɨɰɟɧɤɟ�ɨɬɧɨɲɟɧɢɣ�ɩɨɬɪɟɛɢɬɟɥɟɣ (ɩɚɫɫɚɠɢɪɨɜ, ɝɪɭɡɨɩɟɪɟɜɨɡɱɢɤɨɜ) ɤ 
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɪɟɞɟ�ɰɟɥɟɜɵɦɢ�ɨɪɢɟɧɬɢɪɚɦɢ�ɹɜɥɹɸɬɫɹ�ɭɞɨɛɫɬɜɨ�ɢ�ɤɨɦɮɨɪɬ�ɜ 
ɜɢɞɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɷɥɟɤɬɪɨɧɧɵɯ� ɫɟɪɜɢ-
ɫɨɜ, ɷɮɮɟɤɬɢɜɧɨɣ�ɛɢɥɟɬɧɨɣ�ɫɢɫɬɟɦɵ, ɮɢɡɢɱɟɫɤɚɹ�ɞɨɫɬɭɩɧɨɫɬɶ�ɫ�ɪɚɡɜɢɬɨɣ�ɢɧ-
ɬɟɪɦɨɞɚɥɶɧɨɫɬɶɸ� ɫɨɜɟɪɲɚɟɦɵɯ� ɩɨɟɡɞɨɤ, ɦɢɧɢɦɚɥɶɧɨɟ� ɜɪɟɦɹ� ɩɟɪɟɦɟɳɟɧɢɹ 
ɨɛɴɟɤɬɚ�ɜ� ɫɟɬɢ� ɢ� ɫɬɨɢɦɨɫɬɶ� ɩɟɪɟɜɨɡɤɢ, ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ�ɛɟɡɨɩɚɫɧɨɫɬɶ� ɢ� ɧɚ-
ɞɟɠɧɨɫɬɶ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

ɍɱɚɫɬɧɢɤ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɟ, ɢɦɟɧɭɟɦɵɣ�ɤɚɤ�ɫɬɨɪɨɧɧɢɣ 
ɧɚɛɥɸɞɚɬɟɥɶ, ɚɫɫɨɰɢɢɪɭɟɬɫɹ� ɫ� ɝɨɫɫɬɪɭɤɬɭɪɚɦɢ� ɢ� ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ� ɨɪɝɚ-
ɧɚɦɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɟ� ɭɱɚɫɬɜɭɸɳɢɦɢ� ɜ� ɫɨɡɞɚɧɢɢ, ɷɤɫɩɥɭɚɬɚɰɢɢ� ɢ� ɩɨ-
ɬɪɟɛɥɟɧɢɢ� ɭɫɥɭɝ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ, ɧɨ� ɪɟɝɭɥɢɪɭɸɳɢɦɢ� ɨɬɧɨɲɟɧɢɹ 
ɦɟɠɞɭ� ɭɱɚɫɬɧɢɤɚɦɢ. ɐɟɥɟɜɵɟ� ɭɫɬɚɧɨɜɤɢ� ɞɥɹ� ɞɚɧɧɨɝɨ� ɭɱɚɫɬɧɢɤɚ� ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ� ɤɨɧɬɪɨɥɟɦ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ� ɡɚɝɪɹɡɧɟɧɢɹ� ɜɨɡɞɭɯɚ�ɢ� ɫɪɟɞɵ�ɧɚ� ɪɚɡɥɢɱɧɵɯ 
ɫɬɚɧɰɢɹɯ�ɦɨɧɢɬɨɪɢɧɝɚ; ɩɪɨɜɟɞɟɧɢɟɦ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɫɨɯɪɚɧɟɧɢɸ�ɢ�ɪɚɡɜɢ-
ɬɢɸ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɩɚɪɤɨɜ, ɡɚɤɚɡɧɢɤɨɜ, ɡɚɩɨɜɟɞɧɢɤɨɜ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ; ɨɛɟɫɩɟɱɟɧɢɟɦ�ɤɨɧɬɪɨɥɹ�ɡɚ�ɫɨɫɬɨɹɧɢɟɦ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɨɯ-
ɪɚɧɵ�ɬɪɭɞɚ; ɦɢɧɢɦɢɡɚɰɢɟɣ�ɢ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɟɦ�ɧɚɪɭɲɟɧɢɣ�ɢ�ɩɪɨɬɢɜɨ�ɩɪɚɜ-
ɧɵɯ�ɞɟɣɫɬɜɢɣ�ɫ�ɭɫɬɚɧɨɜɤɨɣ�ɫɢɫɬɟɦ�ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ; ɩɪɨɜɟɞɟɧɢɹ�ɦɟɞɢɰɢɧ-
ɫɤɢɯ�ɨɫɦɨɬɪɨɜ�ɜɨɞɢɬɟɥɟɣ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. 

ȼ�ɦɟɬɨɞɢɤɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɫɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɤɪɢɬɟɪɢɚɥɶɧɵɟ�ɨɰɟɧɤɢ: 
1 Ʉɚɩɢɬɚɥɶɧɵɟ�ɡɚɬɪɚɬɵ�ɧɚ�ɫɨɡɞɚɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɥɢɧɢɢ, ɡɚɜɢɫɹɳɢɟ: 
í  ɨɬ�ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ; 
í�ɞɥɢɧɵ�ɥɢɧɢɣ; 
í  ɪɨɞɚ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�ɩɨɞɜɢɠɧɵɯ�ɟɞɢɧɢɰ; 
í�ɤɨɥɢɱɟɫɬɜɚ�ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ; 
í�ɤɨɥɢɱɟɫɬɜɚ�ɢ�ɬɢɩɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɟɪɟɝɪɭɡɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ (Ɍɉɍ). 

K = Ȉ Kij + Ȉ KɌɉɍ + Ȉ Kɉɋ + KɈɉ ,                               (1) 

                                          K�ĺ min,                                                               (2) 
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ɝɞɟ�ȈKij  – ɡɚɬɪɚɬɵ�ɧɚ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ i�ɝɨ�ɭɱɚɫɬɤɚ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɟɬɢ�ɞɥɹ j�ɝɨ 
ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ; ȈKɌɉɍ – ɡɚɬɪɚɬɵ�ɧɚ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�Ɍɉɍ; ȈKɉɋ – ɡɚɬɪɚɬɵ�ɧɚ 
ɩɪɢɨɛɪɟɬɟɧɢɟ�ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ; KɈɉ –  ɡɚɬɪɚɬɵ�ɧɚ� ɫɨɨɪɭɠɟɧɢɟ�ɢ� ɨɛɭɫɬ-
ɪɨɣɫɬɜɨ�ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ�ɢ�ɫɬɚɧɰɢɣ. 

2 Ɋɟɧɬɚɛɟɥɶɧɨɫɬɶ 
                                          R = ɑɉ / ɗ · 100 %,                                              (3) 
                                               R�ĺ max,                                                         (4) 

ɝɞɟ�ɑɉ – ɱɢɫɬɚɹ�ɩɪɢɛɵɥɶ, 
                                                ɑɉ = ȼɇ – ɇ,                                                (5) 

       ȼɇ – ɜɚɥɨɜɚɹ�ɩɪɢɛɵɥɶ, 
ȼɇ = ȼ – ɋɉ,                                                (6) 

          ȼ – ɜɵɪɭɱɤɚ;. 

ȼ = Qɭɫɥɋɩɪɨɟɡ,                                                   (7) 

ɝɞɟ Qɭɫɥ – ɤɨɥɢɱɟɫɬɜɨ� ɨɤɚɡɚɧɵɯ� ɭɫɥɭɝ� ɜ� ɝɨɞ; ɋɩɪɨɟɡ – ɫɬɨɢɦɨɫɬɶ 1 ɭɫɥɭɝɢ 
�ɩɪɨɟɡɞɚ); ɋɉ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɭɫɥɭɝɢ; ɇ – ɧɚɥɨɝɨɜɵɟ�ɨɬɱɢɫɥɟɧɢɹ. 

3 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɪɚɫɯɨɞɵ 
 

ɗ = Ⱥ + Ɂɉ + ȿɫ + Rɦ + ɌɈ,                                    (8) 
ɗ�ĺ min,                                                       (9) 

ɝɞɟ�Ⱥ – ɡɚɬɪɚɬɵ�ɧɚ�ɚɦɨɪɬɢɡɚɰɢɸ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ, ɪɭɛ.; Ɂɉ – ɡɚɬɪɚɬɵ 
ɧɚ� ɮɨɧɞ� ɡɚɪɚɛɨɬɧɨɣ� ɩɥɚɬɵ,  ɪɭɛ.;  ȿɫ –  ɡɚɬɪɚɬɵ� ɧɚ� ɫɢɥɨɜɭɸ� ɷɧɟɪɝɢɸ (ɬɨɩ-
ɥɢɜɨ); Rɦ – ɡɚɬɪɚɬɵ�ɧɚ�ɪɚɫɯɨɞɧɵɟ�ɦɚɬɟɪɢɚɥɵ; ɌɈ – ɡɚɬɪɚɬɵ�ɧɚ�ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ. 

4 ɑɢɫɬɚɹ�ɩɪɢɛɵɥɶ  
ɑɉ�ĺ max.                                              (10) 

 
ɗɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�ɜɵɞɟɥɹɟɬɫɹ�ɜ�ɨɬɞɟɥɶɧɭɸ�ɝɪɭɩɩɭ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɚɫ-

ɱɟɬɵ�ɩɪɨɢɡɜɨɞɹɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ (5)í(7). 
5 ɋɬɨɢɦɨɫɬɶ�ɭɫɥɭɝɢ (ɩɪɨɟɡɞɚ) 

 Cɩɪɨɟɡ�ĺ min.                                              (11) 
 
6 ɋɪɟɞɧɟɟ�ɜɪɟɦɹ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɚɫɫɚɠɢɪɚ�ɜ�ɝɨɪɨɞɟ 

 
tɩɟɪɟɦ = ȈAijtɩɟɪɟɦ / ȈAij,                              (12) 

ɝɞɟ Aij –  ɤɨɥɢɱɟɫɬɜɨ� ɩɚɫɫɚɠɢɪɨɜ,  ɫɥɟɞɭɸɳɢɯ� ɢɡ� ɬɨɱɤɢ i� ɜ� ɬɨɱɤɭ j; tɩɟɪɟɦ – 
ɜɪɟɦɹ�ɩɟɪɟɦɟɳɟɧɢɹ�ɢɡ�ɬɨɱɤɢ i�ɜ�ɬɨɱɤɭ j. 

                             tɩɟɪɟɦij = 2tɩɨɞɯ�ɨɬɯɨɞ + tɨɠ + tɞɜ + tɩɟɪɟɫɚɞ,                          (13) 

ɝɞɟ tɩɨɞɯ�ɨɬɯɨɞ –  ɜɪɟɦɹ�ɩɨɞɯɨɞɚ�ɤ i�ɣ�ɬɨɱɤɟ�ɢ�ɜɪɟɦɹ�ɨɬɯɨɞɚ�ɨɬ j�ɣ; tɨɠ – ɜɪɟɦɹ 
ɨɠɢɞɚɧɢɹ�ɬɪɚɧɫɩɨɪɬɚ; tɞɜ – ɜɪɟɦɹ�ɜ�ɞɜɢɠɟɧɢɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ; tɩɟɪɟɫɚɞ – ɜɪɟɦɹ 
ɧɚ�ɩɟɪɟɫɚɞɤɭ. 
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7 ɍɞɨɛɫɬɜɨ� ɩɨɥɶɡɨɜɚɬɟɥɹ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ� ɤɚɤ� ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɝɨɪɨɞ-
ɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɚɹ�ɧɟɜɨɡɦɨɠɧɚ�ɛɟɡ�ɚɧɚɥɢɡɚ�ɩɨɤɚɡɚɬɟɥɟɣ, ɫɜɹɡɚɧɧɵɯ�ɫ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɨ�ɝɨɪɨɞɭ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɩɚɫɫɚɠɢɪɚ. ɉɪɟɞ-
ɫɬɚɜɢɦ�ɤɪɢɬɟɪɢɢ, ɤɨɬɨɪɵɟ�ɧɟɥɶɡɹ�ɱɢɫɥɟɧɧɨ�ɨɰɟɧɢɬɶ, ɜ�ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – Ʉɪɢɬɟɪɢɢ�ɭɞɨɛɫɬɜɚ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ 

Ʉɪɢɬɟɪɢɣ ɇɚɥɢɱɢɟ ȼɥɢɹɧɢɟ 
ɋɢɫɬɟɦɚ�ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ�ɢ�ɨɬɨɩɥɟɧɢɹ + ɄĹ, QɭɫɥĹ, ɗĹ 
Ȼɢɥɟɬɧɚɹ�ɫɢɫɬɟɦɚ + ɄĹ, Qɭɫɥ�Ĺ, ɗĹ, tɩɨɞɯ�ɨɬɯɨɞ�Ļ 
ɗɥɟɤɬɪɨɧɧɵɟ�ɫɟɪɜɢɫɵ + ɄĹ, Qɭɫɥ�Ĺ, ɗĹ, tɩɨɞɯ�ɨɬɯɨɞ�Ļ 
Wi-Fi + ɄĹ, Qɭɫɥ�Ĺ, ɗĹ 
USB-ɪɨɡɟɬɤɢ + ɄĹ, Qɭɫɥ�Ĺ, ɗĹ 
ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɜɵɜɟɫɤɢ + ɄĹ, Qɭɫɥ�Ĺ, ɗĹ, tɩɨɞɯ�ɨɬɯɨɞ�Ļ 
ɑɢɫɬɨɬɚ�ɢ�ɨɩɪɹɬɧɨɫɬɶ�ɫɚɥɨɧɚ�ɉɋ + Qɭɫɥ�Ĺ, ɗĹ, 
ɉɥɚɜɧɨɫɬɶ�ɯɨɞɚ�ɢ�ɦɚɫɬɟɪɫɬɜɨ�ɜɨɠɞɟɧɢɹ +  Qɭɫɥ�Ĺ, ɗĹ, Ȼɟɡɨɩɚɫɧɨɫɬɶ�Ĺ 

8 ɇɚɞɟɠɧɨɫɬɶ� ɫɢɫɬɟɦɵ� ɫ� ɱɢɫɥɟɧɧɨɣ�ɨɰɟɧɤɨɣ� ɤɚɤ� ɜɟɪɨɹɬɧɨɫɬɢ P� ɧɚɯɨɠ-
ɞɟɧɢɹ�ɨɛɴɟɤɬɚ�ɜ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɜ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ t. 

P(t) = Np / N = 1í n(t) / N,                                 (14) 

ɝɞɟ Nɪ – ɱɢɫɥɨ�ɪɟɣɫɨɜ�ɛɟɡɨɬɤɚɡɧɨɣ�ɪɚɛɨɬɵ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ;  N – 
ɨɛɳɟɟ�ɱɢɫɥɨ�ɪɟɣɫɨɜ; n(t) – ɱɢɫɥɨ�ɪɟɣɫɨɜ�ɧɚ�ɦɨɦɟɧɬ t�ɝɞɟ�ɩɪɨɢɡɨɲɥɢ�ɨɬɤɚɡɵ. 

Ⱦɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɩɨɡɜɨɥɹɟɬ�ɩɚɫɫɚɠɢɪɭ�ɨɩɪɟɞɟɥɢɬɶ, ɫ�ɤɚɤɨɣ�ɜɟɪɨɹɬɧɨ-
ɫɬɶɸ�ɨɧ�ɞɨɫɬɢɝɧɟɬ�ɰɟɥɢ�ɫɜɨɟɣ�ɩɨɟɡɞɤɢ (ɧɟ�ɨɩɨɡɞɚɟɬ�ɧɚ�ɜɫɬɪɟɱɭ, ɫɚɦɨɥɟɬ, ɩɨ-
ɟɡɞ� ɢ� ɞɪ.). ɉɪɢ�ɜɵɫɨɤɨɣ�ɧɚɞɟɠɧɨɫɬɢ� ɜɪɟɦɹ�ɩɟɪɟɦɟɳɟɧɢɹ� ɩɚɫɫɚɠɢɪɚ� ɜ� ɫɢɫ-
ɬɟɦɟ tɩɟɪɟɦij�ɛɭɞɟɬ�ɩɨɫɬɨɹɧɧɨ�ɢ�ɝɨɪɨɠɚɧɢɧ�ɫɦɨɠɟɬ�ɪɚɰɢɨɧɚɥɶɧɨ�ɩɥɚɧɢɪɨɜɚɬɶ 
ɫɜɨɟ� ɜɪɟɦɹ. ȼ� ɷɬɨɦ� ɨɬɧɨɟɧɢɢ� ɜɵɫɨɤɚɹ� ɧɚɞɟɠɧɨɫɬɶ� ɪɟɥɶɫɨɜɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ 
ɹɜɥɹɟɬɫɹ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɩɪɟɢɦɭɳɟɫɬɜɨɦ�ɩɟɪɟɞ�ɥɢɱɧɵɦ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. 

9 Ȼɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɟɫɩɟɱɟɧɢɟ�ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɡɚɞɚɱ 
ɜ�ɫɮɟɪɟ�ɝɨɪɨɞɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɭɪɨɜɧɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɪɚɡɥɢɱ-
ɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɚɛɫɨɥɸɬɧɵɟ�ɩɨɤɚɡɚ-
ɬɟɥɢ, ɚ� ɞɥɹ� ɫɪɚɜɧɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɢɫɬɟɦ� ɪɚɡɥɢɱɧɵɯ� ɝɨɪɨɞɨɜ� í� ɨɬɧɨɫɢ-
ɬɟɥɶɧɵɟ. Ɉɛɥɚɫɬɶ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɜɤɥɸɱɚɟɬ� ɫɥɟɞɭɸ-
ɳɢɟ�ɪɚɡɥɢɱɧɵɟ�ɩɨɡɢɰɢɢ:  

1) ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ: 
 í�ɤɨɥɢɱɟɫɬɜɨ�ȾɌɉ�ɡɚ�ɝɨɞ, ɫ�ɭɱɟɬɨɦ�ɩɨɝɢɛɲɢɯ�ɢ�ɩɨɫɬɪɚɞɚɜɲɢɯ, ɫ�ɪɚɡɞɟ-

ɥɟɧɢɟɦ�ɧɚ�ɤɥɚɫɫɵ�ɭɱɚɫɬɧɢɤɨɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ; 
í�ɤɨɥɢɱɟɫɬɜɨ�ɢɧɰɢɞɟɧɬɨɜ�ɫ�ɨɩɚɫɧɵɦɢ�ɝɪɭɡɚɦɢ�ɢ�ɢɯ�ɩɨɫɥɟɞɫɬɜɢɹ; 
í�ɤɨɥɢɱɟɫɬɜɨ�ɩɪɨɢɫɲɟɫɬɜɢɣ�ɫ�ɞɪɭɝɢɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ; 
2) ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ: 
í ɤɨɥɢɱɟɫɬɜɨ�ȾɌɉ; 
í ɛɟɡɨɩɚɫɧɨɫɬɶ�ɩɚɫɫɚɠɢɪɚ; 
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3) ɫɨ�ɫɬɨɪɨɧɵ�ɩɟɲɟɯɨɞɚ, ɜɟɥɨɫɢɩɟɞɢɫɬɚ, ɫɚɦɨɤɚɬɱɢɤɚ: 
í ɛɟɡɨɩɚɫɧɨɫɬɶ�ɤɚɤ�ɭɱɚɫɬɧɢɤɚ�ɞɜɢɠɟɧɢɹ; 
í ɤɨɥɢɱɟɫɬɜɨ�ɧɟɫɱɚɫɬɧɵɯ�ɫɥɭɱɚɟɜ.  
10 ɗɤɨɥɨɝɢɹ. ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɝɨɪɨɞɚ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɜɥɢɹɟɬ�ɧɚ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɧɚɲɟɝɨ�ɡɞɨɪɨɜɶɹ. Ⱦɥɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɫɢɫɬɟɦɵ� ɛɭɞɟɦ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɭɧɢɜɟɪɫɚɥɶɧɵɣ� ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɣ� ɢɧɞɟɤɫ� ɡɚ-
ɝɪɹɡɧɟɧɢɹ TAQI (ɚɧɝɥ. Tropomi Air Quality Indeɯ), ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ�ɩɨ� ɫɥɟ-
ɞɭɸɳɟɣ�ɮɨɪɦɭɥɟ: 

TAQI =�Ȉi = 1, nciai,                                     (15) 

ɝɞɟ i í ɧɨɦɟɪ�ɡɚɝɪɹɡɧɹɸɳɟɝɨ�ɜɟɳɟɫɬɜɚ; n í�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɤɚɡɚɬɟɥɟɣ, ɭɱɚɫɬ-
ɜɭɸɳɢɯ�ɜ�ɪɚɫɱɟɬɟ; ci í ɧɨɪɦɢɪɨɜɚɧɧɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ i�ɝɨ�ɡɚɝɪɹɡɧɹɸɳɟɝɨ�ɜɟ-
ɳɟɫɬɜɚ; ai í�ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɤɥɚɫɫ�ɨɩɚɫɧɨɫɬɢ�ɜɟɳɟɫɬɜɚ. 

Ⱦɥɹ�ɭɞɨɛɫɬɜɚ�ɫɪɚɜɧɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨɥɭɱɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ TAQI ɩɪɢɜɨ-
ɞɹɬɫɹ�ɤ�ɲɤɚɥɟ�ɨɬ 0 ɞɨ 100.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɟɞɨɠɟɧɧɚɹ� ɦɟɬɨɞɢɤɚ� ɩɨɡɜɨɥɹɟɬ� ɤɨɦɩɥɟɤɫɧɨ� ɨɰɟɧɢɬɶ 
ɬɪɚɧɫɩɨɪɬɧɭɸ� ɫɢɫɬɟɦɭ� ɫ� ɩɨɡɢɰɢɢ� ɪɚɡɥɢɱɧɵɯ� ɭɱɚɫɬɧɢɤɨɜ� ɷɬɨɣ� ɫɢɫɬɟɦɵ. ɂɫ-
ɩɨɥɶɡɨɜɚɧɢɟ�ɤɥɸɱɟɜɵɯ�ɤɪɢɬɟɪɢɟɜ�ɨɰɟɧɤɢ�Ɍɋ�ɩɨɡɜɨɥɢɬ�ɪɚɡɪɚɛɚɬɵɜɚɬɶ�ɪɚɰɢɨ-
ɧɚɥɶɧɵɟ� ɩɪɨɟɤɬɵ� ɪɚɡɜɢɬɢɹ� ɫɢɫɬɟɦ, ɨɛɥɚɞɚɸɳɢɯ� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶɸ� ɪɚɡ-
ɥɢɱɧɵɯ, ɱɚɫɬɨ� ɩɪɨɬɢɜɨɪɟɱɢɜɵɯ� ɭɫɥɨɜɢɣ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɯ� ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɫɬɪɭɤɬɭɪ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ. 
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M. A. ACHLAMOV 
DETERMINING THE EFFICIENCY CRITERIA  
OF THE CITY TRANSPORT SYSTEM 

Various approaches to assessing city transport systems are considered, advantages and 
disadvantages are identified. A new methodology is presented that determines the criteria 
for the efficiency of the city transport system, assessing the system relative to the role of 
its participant. The main criteria and the method for calculating them are shown. 

ɉɨɥɭɱɟɧɨ 28.10.2024 
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ɋ. Ɇ. ȼȺɋɂɅɖȿȼ, Ɍ. Ⱥ. ȼȺɋɂɅɖȿȼȺ 
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ, ɝ. Ƚɨɦɟɥɶ 
 
ɊȺɐɂɈɇȺɅɂɁȺɌɈɊɋɌȼɈ�ɂ�ɂɁɈȻɊȿɌȺɌȿɅɖɋɌȼɈ  
ɇȺ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɆ�ɌɊȺɇɋɉɈɊɌȿ  
ȼ�ɉɈɋɅȿɊȿȼɈɅɘɐɂɈɇɇɕɃ�ɉȿɊɂɈȾ�ȻȿɅȺɊɍɋɂ 

 
ɉɪɟɞɫɬɚɜɥɟɧ�ɢɫɬɨɪɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɩɨ�ɧɚɢɛɨɥɟɟ�ɢɧɬɟɪɟɫɧɵɦ�ɢɡɨɛɪɟɬɟɧɢɹɦ�ɢ�ɬɟɯ-

ɧɢɱɟɫɤɢɦ�ɧɨɜɲɟɫɬɜɚɦ�ɛɟɥɨɪɭɫɫɤɢɯ�ɢɧɠɟɧɟɪɨɜ�ɢ�ɞɪɭɝɢɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɪɚɛɨɬɧɢɤɨɜ, ɩɪɢ-
ɧɢɦɚɜɲɢɯ�ɭɱɚɫɬɢɟ�ɜ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�Ȼɟɥɚɪɭɫɢ�ɜ�ɩɟɪɜɵɟ�ɝɨɞɵ�ɋɨɜɟɬ-
ɫɤɨɣ�ɜɥɚɫɬɢ.  

 
ɉɟɪɢɨɞ�ɦɢɪɧɨɝɨ�ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɜ�Ȼɟɥɚɪɭɫɢ�ɜ 1920-ɟ�ɝɨɞɵ 

ɧɚɱɢɧɚɥɫɹ�ɜ�ɨɛɫɬɚɧɨɜɤɟ�ɤɪɚɣɧɟɣ�ɪɚɡɪɭɯɢ, ɜɵɡɜɚɧɧɨɣ�ɢɦɩɟɪɢɚɥɢɫɬɢɱɟɫɤɨɣ, ɚ 
ɡɚɬɟɦ�ɝɪɚɠɞɚɧɫɤɨɣ�ɜɨɣɧɚɦɢ�ɢ�ɢɧɨɫɬɪɚɧɧɨɣ�ɢɧɬɟɪɜɟɧɰɢɟɣ. Ɋɚɛɨɬɧɢɤɢ�Ɂɚɩɚɞ-
ɧɵɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ, ɧɚɱɢɧɚɹ�ɨɬ�ɪɚɛɨɱɟɝɨ�ɢ�ɡɚɤɚɧɱɢɜɚɹ�ɫɬɚɪɵɦɢ�ɦɚɫɬɟɪɚɦɢ, 
ɬɟɯɧɢɤɚɦɢ�ɢ�ɢɧɠɟɧɟɪɚɦɢ, ɭɱɚɫɬɜɨɜɚɥɢ�ɜ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɢ�ɟɝɨ�ɪɚɛɨɬɵ. ɉɪɢɪɨɞɧɵɣ�ɭɦ�ɢ�ɫɦɟɤɚɥɤɚ�ɱɚɫɬɨ�ɩɨɦɨɝɚɥɢ�ɩɪɢ�ɪɟ-
ɲɟɧɢɢ�ɫɥɨɠɧɵɯ�ɡɚɞɚɱ�ɩɨ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɭɩɪɚɜɥɟɧɢɸ�ɩɨɟɡɞɨɜ. Ɇɧɨɝɢɟ�ɢɡ�ɩɪɟ-
ɞɨɠɟɧɧɵɯ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ� ɢ� ɢɡɨɛɪɟɬɟɧɢɣ� ɩɨɞɜɟɪɝɚɥɢɫɶ� ɬɳɚɬɟɥɶɧɨɦɭ 
ɧɚɭɱɧɨɦɭ�ɨɛɨɫɧɨɜɚɧɢɸ�ɢ�ɩɪɨɜɟɪɤɟ�ɧɚ�ɩɪɨɢɡɜɨɞɫɬɜɟ, ɫɜɨɟɜɪɟɦɟɧɧɨ�ɛɵɥɢ�ɨɰɟ-
ɧɟɧɵ, ɩɨɨɳɪɟɧɵ�ɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɂɁɍɅ�ɇɄɉɋ, ɚ�ɩɨɫɥɟɞɧɢɦ�ɪɟɤɨɦɟɧɞɨɜɚɧɵ 
ɞɨɪɨɝɚɦ�ɜɫɟɣ�ɫɟɬɢ�ɋɋɋɊ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ, ɢ�ɲɢɪɨɤɨ�ɩɪɢɦɟɧɹɥɢɫɶ. 

ɉɪɟɫɥɟɞɭɹ� ɰɟɥɶ� ɜɫɟɦɟɪɧɨɝɨ� ɫɨɞɟɣɫɬɜɢɹ� ɪɚɛɨɱɟɦɭ� ɢɡɨɛɪɟɬɚɬɟɥɶɫɬɜɭ, 
ɉɪɚɜɥɟɧɢɟ� Ɂɚɩɚɞɧɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɢɡɞɚɥɨ�ɞɢɪɟɤɬɢɜɭ�ɜɫɟɦ� ɚɞɦɢɧɢɫɬɪɚ-
ɬɢɜɧɨ�ɬɟɯɧɢɱɟɫɤɢɦ� ɥɢɰɚɦ� ɜɧɢɦɚɬɟɥɶɧɨ� ɨɬɧɨɫɢɬɶɫɹ� ɤ� ɩɪɟɞɥɨɠɟɧɢɹɦ, ɧɚ-
ɩɪɚɜɥɟɧɧɵɦ�ɧɚ�ɞɚɥɶɧɟɣɲɟɟ�ɭɥɭɱɲɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɯɨɡɹɣɫɬɜɚ, ɢ�ɭɱ-
ɪɟɞɢɥɨ�ɫɩɟɰɢɚɥɶɧɵɣ�ɮɨɧɞ�ɞɟɧɟɠɧɵɯ�ɩɨɨɳɪɟɧɢɣ�ɬɟɦ�ɪɚɛɨɬɧɢɤɚɦ, ɱɶɢ�ɩɪɟɞ-
ɥɨɠɟɧɢɹ�ɛɭɞɭɬ�ɩɪɢɧɹɬɵ�ɢ�ɩɪɢɦɟɧɟɧɵ�ɧɚ�ɩɪɚɤɬɢɤɟ [2]. 

Ɍɚɤ�ɤɚɤ�ɱɢɫɥɨ�ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɫɤɢɯ�ɩɪɟɞɥɨɠɟɧɢɣ�ɩɨɫɬɟɩɟɧɧɨ�ɭɜɟɥɢɱɢɜɚ-
ɥɨɫɶ, ɉɪɚɜɥɟɧɢɟ�ɞɨɪɨɝ�ɫɨɱɥɨ�ɧɟɨɛɯɨɞɢɦɵɦ�ɩɨɞɨɛɪɚɬɶ, ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ�ɢ 
ɨɬɩɟɱɚɬɚɬɶ�ɜ «ɋɛɨɪɧɢɤɟ�ɢɡɨɛɪɟɬɟɧɢɣ�ɢ�ɭɥɭɱɲɟɧɢɣ, ɩɪɟɞɥɨɠɟɧɧɵɯ�ɪɚɛɨɬɧɢ-
ɤɚɦɢ�Ɂɚɩɚɞɧɵɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ (1921í1925 ɝ.)» ɜɫɟ�ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ�ɜ�ɪɚɡ-
ɧɨɟ�ɜɪɟɦɹ�ɦɚɬɟɪɢɚɥɵ�ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɯɚɪɚɤɬɟɪɚ. Ʉɚɠɞɨɝɨ�ɪɚɛɨɬɧɢɤɚ 
ɩɪɢɡɵɜɚɥɢ� ɤ� ɚɤɬɢɜɧɨɦɭ� ɭɱɚɫɬɢɸ� ɜ� ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɧɨɜɚ-
ɰɢɹɯ, ɜɫɟɦ�ɨɤɚɡɵɜɚɥɨɫɶ�ɫɨɞɟɣɫɬɜɢɟ�ɫɨɜɟɬɚɦɢ�ɢ�ɨɮɨɪɦɥɟɧɢɟɦ�ɢɞɟɣ, ɱɬɨ�ɜɢɞ-
ɧɨ�ɢɡ�ɥɨɡɭɧɝɨɜ�ɨɛɪɚɳɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ�ɧɚ�ɨɛɥɨɠɤɟ�ɫɛɨɪɧɢɤɚ: 

ɉɪɨɱɢɬɚɣ�ɢ�ɩɨɞɭɦɚɣ! ɑɬɨ�ɬɵ�ɦɨɠɟɲɶ�ɩɪɟɞɥɨɠɢɬɶ? 



14 
 

ɇɟ�ɫɬɟɫɧɹɣɫɹ, ɱɬɨ�ɭ�ɬɟɛɹ�ɱɟɪɬɟɠ�ɝɪɹɡɧɵɣ�ɢ�ɤɪɢɜɨɣ�í�ɧɟɫɢ�ɜ�Ⱦɨɪɂɡɍɥ, í 
ɪɚɡɛɟɪɭɬ, ɢɫɩɪɚɜɹɬ, ɧɚɩɟɱɚɬɚɸɬ! �ɪɢɫɭɧɨɤ 1). 

ȼ�ɩɟɪɜɵɣ�ɫɛɨɪɧɢɤ�ɜɨɲɥɢ�ɫɥɟɞɭɸɳɢɟ 
ɢɡɨɛɪɟɬɟɧɢɹ�ɢ�ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɫɤɢɟ�ɩɪɟɞ-
ɥɨɠɟɧɢɹ: 

í� ɩɪɢɛɨɪ� ɞɥɹ� ɭɤɪɟɩɥɟɧɢɹ� ɨɫɥɚɛɲɢɯ 
ɛɚɧɞɚɠɟɣ� ɩɨɦɨɳɧɢɤɚ� ɦɚɫɬɟɪɚ� Ƚɨɦɟɥɶ-
ɫɤɢɯ�ɦɚɫɬɟɪɫɤɢɯ�ɂ. ɋ. Ⱦɚɧɢɥɨɜɚ; 

í� ɩɪɢɛɨɪ� ɞɥɹ� ɩɪɨɞɭɜɤɢ� ɞɵɦɨɝɚɪɧɵɯ 
ɬɪɭɛ�ɢ�ɢɫɤɪɨɭɞɟɪɠɚɬɟɥɶ�ɫɬɨɥɹɪɚ 3-ɝɨ�ɭɱɚ-
ɫɬɤɚ�ɬɹɝɢ�Ɏ. Ɏ. ȿɜɫɬɚɮɶɟɜɚ; 

í� ɢɫɤɪɨɭɞɟɪɠɚɬɟɥɶ� ɦɚɫɬɟɪɚ� Ȼɪɹɧɫɤɨ-
ɝɨ�ɞɟɩɨ�ɂ. Ⱥ. ɋɭɫɥɢɧɚ; 

í� ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ� ɷɥɟɤɬɪɨɦɨɬɨɪɚ� ɤ    
4-ɬɨɧɧɨɦɭ�ɩɨɞɴɟɦɧɨɦɭ�ɤɪɚɧɭ, ɜɵɩɨɥɧɟɧ-
ɧɨɟ�ɩɨ�ɡɚɞɚɧɢɸ�ɢɧɠɟɧɟɪɚ�ȼ. Ⱥ. Ɏɟɞɨɪɨɜɚ; 

í� ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ� ɞɥɹ� ɡɚɥɢɜɤɢ� ɢ� ɪɚɫ-
ɬɨɱɤɢ� ɜɚɝɨɧɧɵɯ� ɩɨɞɲɢɩɧɢɤɨɜ, ɫɤɨɧɫɬ-
ɪɭɢɪɨɜɚɧɧɵɟ� Ƚɨɦɟɥɶɫɤɢɦɢ� ɦɚɫɬɟɪɫɤɢɦɢ 
ɩɨ�ɢɧɢɰɢɚɬɢɜɟ�ɢɧɠɟɧɟɪɚ�ȼ. Ⱥ. Ɏɟɞɨɪɨɜɚ; 

í�ɡɚɦɨɤ�ɞɥɹ�ɞɜɟɪɟɣ�ɛɚɝɚɠɧɵɯ�ɜɚɝɨɧɨɜ 
ɫɥɟɫɚɪɹ�Ƚɨɦɟɥɶɫɤɢɯ�ɦɚɫɬɟɪɫɤɢɯ  ȼ. ɂ. ɉɪɢɬɭɥɟɰɤɨɝɨ; 

í�ɩɪɢɛɨɪ�ɞɥɹ�ɩɪɨɜɟɪɤɢ�ɭɝɥɨɜ�ɨɩɟɪɟɠɟɧɢɹ�ɤɨɧɬɪɤɪɢɜɨɲɢɩɨɜ�ɩɚɪɨɜɨɡɨɜ�ɫɟ-
ɪɢɣ�ɇȼ, ɇɜ�ɢ�Ɉɜ�ɦɚɫɬɟɪɚ�ɤɨɥɟɫɧɨɝɨ�ɰɟɯɚ�Ƚɨɦɟɥɶɫɤɢɯ�ɦɚɫɬɟɪɫɤɢɯ�ɂ. Ʉ. Ʉɚɥɢ-
ɧɢɧɚ; 

í�ɩɪɢɛɨɪ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ�ɩɪɨɝɢɛɚ�ɢ�ɛɨɤɨɜɨɣ�ɤɚɱɤɢ�ɦɨɫɬɨɜ�ɦɨɫɬɨɜɨɝɨ�ɦɚɫ-
ɬɟɪɚ 7-ɝɨ�ɭɱɚɫɬɤɚ�ɩɭɬɢ�Ɉ. ȼ. Ȼɨɪɫɭɤɚ; 

í�ɝɪɟɛɟɧɤɚ�ɞɥɹ�ɫɤɚɥɵɜɚɧɢɹ�ɥɶɞɚ�ɤ�ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɸ�ɫɢɫɬɟɦɵ�Ȼɶɟɪɤɟ�ɞɨ-
ɪɨɠɧɨɝɨ�ɦɚɫɬɟɪɚ 5-ɝɨ�ɭɱɚɫɬɤɚ�ɩɭɬɢ�ɇ. Ⱥ. Ƚɪɢɧɰɟɜɢɱɚ; 

í� ɜɨɡɞɭɯɨɞɭɜɤɚ� ɞɥɹ� ɤɭɡɧɟɱɧɵɯ� ɝɨɪɧɨɜ� ɞɨɪɨɠɧɨɝɨ� ɦɚɫɬɟɪɚ 9-ɝɨ� ɭɱɚɫɬɤɚ 
ɩɭɬɢ�ɇ. Ʉ. ɀɟɦɨɣɬɟɥɹ; 

í�ɩɪɢɛɨɪ�ɞɥɹ�ɧɚɪɟɡɤɢ�ɨɫɟɣ�ɤ�ɜɟɬɪɹɧɤɚɦ�ɬɟɥɟɝɪɚɮɧɵɯ�ɚɩɩɚɪɚɬɨɜ�ɦɚɫɬɟɪɚ 
ɦɚɫɬɟɪɫɤɢɯ�ɬɟɥɟɝɪɚɮɚ�Ⱥ. ɇ. Ɇɨɫɤɚɥɶɤɨɜɚ; 

í�ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ�ɚɩɩɚɪɚɬ�ɞɥɹ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ�ɯɢɳɟɧɢɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ�ɡɚɜɟɞɭɸɳɟɝɨ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɬɚɧɰɢɟɣ�Ʉ. ɇ. Ⱥɧɢɤɢɧɚ [2].  

ȼɟɫɶɦɚ�ɢɧɬɟɪɟɫɧɵɦ�ɹɜɥɹɟɬɫɹ� ɢɡɨɛɪɟɬɟɧɢɟ�Ʉ. ɇ. Ⱥɧɢɤɢɧɚ. ɋɨɯɪɚɧɢɥɢɫɶ 
ɞɚɠɟ�ɟɝɨ�ɱɟɪɬɟɠɢ (ɪɢɫɭɧɨɤ 2). 

ɂɫɤɥɸɱɟɧɢɟ�ɯɢɳɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɨ�ɩɨ-
ɫɪɟɞɫɬɜɨɦ� ɚɩɩɚɪɚɬɚ, ɤɨɬɨɪɵɣ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɜɧɭɬɪɢ� ɡɞɚɧɢɣ� ɭ� ɦɟɫɬɚ� ɜɜɨɞɚ 
ɩɪɨɜɨɞɨɜ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ, ɱɬɨɛɵ� ɱɟɪɟɡ� ɧɟɝɨ� ɩɪɨɯɨɞɢɥɚ� ɜɫɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 
ɢɞɭɳɚɹ�ɧɚ�ɨɫɜɟɳɟɧɢɟ.  

       Ɋɢɫɭɧɨɤ 1 – Ɉɛɥɨɠɤɚ�ɫɛɨɪɧɢɤɚ 
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Ɋɢɫɭɧɨɤ 2 – ɑɟɪɬɟɠɢ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɚɩɩɚɪɚɬɚ 

ɞɥɹ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ�ɯɢɳɟɧɢɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ 

ȼ� ɚɩɩɚɪɚɬɟ� ɜɟɫɶ� ɬɨɤ� ɛɭɞɟɬ� ɩɪɨɯɨɞɢɬɶ� ɩɨ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ� ɤɚɬɭɲɤɚɦ, 
ɫɭɦɦɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ�ɤɨɬɨɪɵɯ�ɪɚɜɧɚ 8 Ɉɦ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɬɟɪɹ�ɧɚɩɪɹ-
ɠɟɧɢɹ� ɜ� ɧɢɯ� ɩɪɢ� ɧɚɝɪɭɡɤɟ� ɜ� ɨɞɧɭ� ɢɥɢ� ɞɜɟ 25-ɫɜɟɱɧɵɯ� ɥɚɦɩ� ɧɟ� ɩɪɟɜɵɲɚɟɬ 
1,12í2,3 ȼ. ɗɥɟɤɬɪɨɦɚɝɧɢɬɵ� ɩɪɢɬɹɝɢɜɚɸɬ� ɹɤɨɪɶ, ɭɞɟɪɠɢɜɚɟɦɵɣ� ɩɪɭɠɢɧɨɣ. 
ɉɪɢ�ɪɟɝɭɥɢɪɨɜɤɟ�ɚɩɩɚɪɚɬɚ� ɫɢɥɚ� ɭɞɟɪɠɚɧɢɹ� ɹɤɨɪɹ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɢɥɢ� ɭɦɟɧɶ-
ɲɚɟɬɫɹ�ɧɚɬɹɠɧɵɦ�ɜɢɧɬɨɦ�ɢ�ɭɩɨɪɧɵɦ�ɲɬɢɮɬɨɦ. 

ɉɪɢ�ɫɚɦɨɜɨɥɶɧɨɦ�ɭɜɟɥɢɱɟɧɢɢ�ɱɢɫɥɚ�ɥɚɦɩ�ɢɥɢ�ɢɯ�ɦɨɳɧɨɫɬɢ�ɭɜɟɥɢɱɢɬɫɹ 
ɢ� ɫɢɥɚ, ɩɪɨɯɨɞɹɳɟɝɨ�ɩɨ� ɤɚɬɭɲɤɚɦ� ɬɨɤɚ, ɱɬɨ� ɜɵɡɨɜɟɬ� ɭɫɢɥɟɧɢɟ�ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ�ɤɚɬɭɲɟɤ�ɢ� ɫɟɪɞɟɱɧɢɤɚ. ɉɪɢ�ɷɬɨɦ�ɧɢɠɧɢɣ�ɤɨɧɟɰ�ɹɤɨɪɹ�ɬɨɥɤɧɟɬ�ɤɨɥɟɧ-
ɱɚɬɵɣ� ɪɵɱɚɝ�ɫɨɛɚɱɤɭ, ɭɞɟɪɠɢɜɚɟɦɵɣ� ɩɪɭɠɢɧɨɣ� ɢ� ɡɚɞɟɪɠɢɜɚɸɳɢɣ� ɪɵɱɚɠ-
ɧɵɣ� ɜɵɤɥɸɱɚɬɟɥɶ. ȼɵɤɥɸɱɚɬɟɥɶ, ɨɫɜɨɛɨɠɞɟɧɧɵɣ� ɨɬ� ɭɞɟɪɠɚɧɢɹ� ɫɨɛɚɱɤɨɣ, 
ɨɬɬɹɧɟɬɫɹ�ɩɪɭɠɢɧɨɣ�ɢ�ɩɪɟɪɜɟɬ�ɩɨɫɬɭɩɥɟɧɢɟ�ɷɧɟɪɝɢɢ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɚɛɨɧɟɧɬ� ɩɪɢ� ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɹɯ� ɫɨɜɟɪɲɟɧɧɨ� ɥɢɲɚɟɬɫɹ 
ɫɜɟɬɚ, ɢ�ɞɥɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɬɚɤɨɜɨɝɨ�ɧɟɨɛɯɨɞɢɦɨ�ɫɧɹɬɶ�ɫ�ɚɩɩɚɪɚɬɚ�ɩɥɨɦɛɭ, 
ɱɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɨɢɡɜɟɞɟɧɨ�ɥɢɲɶ�ɚɝɟɧɬɨɦ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɬɚɧɰɢɢ. 

Ʉɪɨɦɟ�ɬɨɝɨ, ɚɩɩɚɪɚɬ, ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɩɪɢɧɰɢɩɟ�ɦɢɧɢɦɚɥɶɧɨɝɨ�ɚɜɬɨɦɚɬɚ, 
ɡɚɦɟɧɹɟɬ� ɫɨɛɨɣ�ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ, ɱɬɨ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ� ɭɞɟɲɟɜɥɹɟɬ�ɢ 
ɛɟɡ�ɬɨɝɨ�ɧɟɛɨɥɶɲɭɸ�ɫɬɨɢɦɨɫɬɶ�ɟɝɨ�ɜ 5í7 ɪɭɛ. [2]. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ,  ɜ� ɩɟɪɜɵɟ� ɝɨɞɵ� ɫɨɜɟɬɫɤɨɣ� ɜɥɚɫɬɢ� ɜ� Ȼɟɥɚɪɭɫɢ� ɫɬɚɥɢ� ɚɤ-
ɬɢɜɧɨ�ɪɚɡɜɢɜɚɬɶɫɹ�ɦɟɬɨɞɵ�ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɫɤɨɣ�ɪɚɛɨɬɵ, ɩɪɨɩɚɝɚɧɞɢɪɨɜɚɬɶɫɹ 
ɢɞɟɢ�ɩɟɪɟɞɨɜɨɣ�ɧɚɭɱɧɨɣ�ɦɵɫɥɢ, ɤɨɬɨɪɵɟ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ�ɛɵɫɬɪɨɦɭ�ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɸ�ɢ�ɪɚɡɜɢɬɢɸ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɨɬɪɚɫɥɢ.   
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ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 ɂɫɬɨɪɢɹ�ɞɨɪɨɝɢ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�Ȼɟɥɚɪɭɫɢ�ɜ�ɩɟɪɢɨɞ�ɜɨɫɫɬɚɧɨɜɥɟ-

ɧɢɹ� ɢ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ 1921í1949 ɝɝ. [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : 
https://history.rw.by/zheleznye_dorogi/zheleznodorozhnyj_transport_belar/. – Ⱦɚɬɚ� ɞɨɫ-
ɬɭɩɚ : 08.11.2024. 

2 ȽȺȽɨɦ�ɮ. 373 ɨɩ. 1 ɞ.110. ɋɛɨɪɧɢɤ�ɢɡɨɛɪɟɬɟɧɢɣ�ɢ�ɭɥɭɱɲɟɧɢɣ, ɩɪɟɞɥɨɠɟɧɧɵɯ 
ɪɚɛɨɬɧɢɤɚɦɢ�Ɂɚɩɚɞɧɵɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ. – Ɇ., 1921í1925 ɝɝ. – 35 ɫ. 

 
S. M. VASILIEV, T. A. VASILIEVA 

RATIONALIZATION AND INVENTION IN RAILWAY TRANSPORT  
IN THE POST-REVOLUTIONARY PERIOD OF BELARUS 

Historical material is presented on the most interesting inventions and technical inno-
vations of Belarusian engineers and other technical workers who took part in the restora-
tion of the railways of Belarus in the first years of Soviet power. 

ɉɨɥɭɱɟɧɨ 15.11.2024 

 
ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ  

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 6. Ƚɨɦɟɥɶ, 2024 
 
ɍȾɄ 51-7: 656.2 

Ɍ. Ⱥ. ȼɅȺɋɘɄ,  Ⱥ. ɇ. ȻȿɅɈɍɋ, Ʌ. Ⱥ. ȽɈɇɑȺɊɈȼȺ  
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ, ɝ. Ƚɨɦɟɥɶ, 
ɐɁɗɇ� ɋəɇɖɎɗɇ, Ƚɭɚɧɱɠɨɭɫɤɢɣ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ�ɬɟɯɧɢɱɟɫɤɢɣ� ɤɨɥɥɟɞɠ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, Ʉɢɬɚɣɫɤɚɹ�ɇɚɪɨɞɧɚɹ�Ɋɟɫɩɭɛɥɢɤɚ 
vlasiuk.ta@gmail.com 

ɉɊɂɆȿɇȿɇɂȿ�ɌȿɏɇɈɅɈȽɂɂ�ɉɊɈɎȺɃɅɂɇȽȺ  
ȾɅə�ɉɊȿȾɈɌȼɊȺɓȿɇɂə�ɌȿɊɊɈɊɂɋɌɂɑȿɋɄɂɏ�ɍȽɊɈɁ 
ɇȺ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɆ�ɌɊȺɇɋɉɈɊɌȿ  

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ 
ɩɪɨɮɚɣɥɢɧɝɚ – ɫɨɜɪɟɦɟɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ, ɩɨɡɜɨɥɹɸɳɟɣ� ɩɪɟɞɨɬɜɪɚɬɢɬɶ� ɬɟɪɪɨɪɢɫɬɢ-
ɱɟɫɤɢɟ�ɭɝɪɨɡɵ�ɢ�ɨɛɟɫɩɟɱɢɬɶ�ɛɟɡɨɩɚɫɧɨɟ�ɧɚɯɨɠɞɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɜɨɤɡɚɥɚɯ, ɚ�ɬɚɤɠɟ�ɜɵɹɜɢɬɶ�ɥɢɰɚ�ɫ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɨɩɚɫɧɵɦ�ɩɨɜɟɞɟɧɢɟɦ�ɩɭɬɟɦ�ɪɚɫɲɢɮ-
ɪɨɜɤɢ� ɧɟɜɟɪɛɚɥɶɧɵɯ�ɢ�ɜɟɪɛɚɥɶɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ�ɜ�ɦɟɠɥɢɱɧɨɫɬɧɨɦ 
ɨɛɳɟɧɢɢ. Ɇɧɨɝɨɥɟɬɧɢɣ� ɨɩɵɬ� ɩɪɢɦɟɧɟɧɢɹ� ɞɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɡɚ� ɪɭɛɟɠɨɦ� ɩɨɡɜɨɥɢɥ 
ɩɨɥɭɱɢɬɶ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ� ɩɪɚɤɬɢɱɟɫɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ 
ɩɪɨɮɚɣɥɢɧɝɚ�ɩɪɢ�ɩɨɞɝɨɬɨɜɤɟ�ɛɭɞɭɳɢɯ�ɢɧɠɟɧɟɪɨɜ�ɬɪɚɧɫɩɨɪɬɧɢɤɨɜ. 

 
ɇɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɜ�ɩɪɚɤɬɢɤɟ�ɪɚɛɨɬɵ�ɜɨɤɡɚɥɨɜ�ɜɨɡɧɢɤɚɸɬ 

ɫɢɬɭɚɰɢɢ, ɬɪɟɛɭɸɳɢɟ, ɧɟ�ɬɨɥɶɤɨ�ɩɨɜɵɲɟɧɧɨɝɨ�ɜɧɢɦɚɧɢɹ�ɫɨɬɪɭɞɧɢɤɨɜ, ɧɨ�ɢ 
ɜɵɩɨɥɧɟɧɢɹ� ɢɦɢ� ɨɩɟɪɚɬɢɜɧɨ�ɪɨɡɵɫɤɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ, ɱɬɨ� ɬɪɟɛɭɟɬ� ɩɪɢɦɟ-

https://history.rw.by/zheleznye_dorogi/zheleznodorozhnyj_transport_belar/
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ɧɟɧɢɹ� ɦɟɬɨɞɨɜ� ɧɟɜɟɪɛɚɥɶɧɨɣ� ɢ� ɨɩɟɪɚɬɢɜɧɨɣ� ɩɫɢɯɨɞɢɚɝɧɨɫɬɢɤɢ. Ɋɟɲɟɧɢɟ 
ɷɬɨɣ� ɡɚɞɚɱɢ� ɜɨɡɦɨɠɧɨ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɪɨɮɚɣɥɢɧɝɚ (ɨɬ� ɚɧɝɥ. profile – 
©ɩɪɨɮɢɥɶ»), ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ�ɫɨɛɨɣ�ɫɢɫɬɟɦɭ�ɨɰɟɧɤɢ�ɥɢɱɧɨɫɬɢ�ɢ�ɜɵɹɜɥɟɧɢɹ 
ɟɟ�ɨɫɨɛɟɧɧɨɫɬɟɣ, ɩɪɢ�ɩɨɦɨɳɢ�ɦɟɬɨɞɨɜ�ɧɟɜɟɪɛɚɥɶɧɨɣ�ɢ�ɨɩɟɪɚɬɢɜɧɨɣ�ɩɫɢɯɨ-
ɞɢɚɝɧɨɫɬɢɤɢ [1, 2]. ȼɩɟɪɜɵɟ� ɷɬɚ� ɫɢɫɬɟɦɚ� ɛɵɥɚ� ɨɩɪɨɛɨɜɚɧɚ� ɜ� ɤɨɧɰɟ 1970-ɯ 
ɝɨɞɨɜ�ɏɏ�ɜɟɤɚ�ɚɜɢɚɤɨɦɩɚɧɢɟɣ «ɗɥɶ�Ⱥɥɶ» (ɂɡɪɚɢɥɶ) ɜ�ɩɟɪɢɨɞ, ɤɨɝɞɚ�ɧɚɛɥɸ-
ɞɚɥɫɹ�ɪɨɫɬ�ɚɜɢɚɰɢɨɧɧɨɝɨ�ɬɟɪɪɨɪɢɡɦɚ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɩɫɢɯɨɥɨɝɚɦɢ�ɛɵɥ�ɪɚɡ-
ɪɚɛɨɬɚɧ�ɤɨɦɩɥɟɤɫ�ɧɟɫɥɨɠɧɵɯ�ɜɨɩɪɨɫɨɜ�ɩɚɫɫɚɠɢɪɚɦ, ɩɨɡɜɨɥɹɸɳɢɯ�ɨɩɪɟɞɟ-
ɥɢɬɶ�ɭ�ɧɢɯ�ɡɧɚɱɢɦɨɫɬɶ�ɢɥɢ�ɧɟɡɧɚɱɢɦɨɫɬɶ�ɜɚɠɧɵɯ�ɚɧɬɢɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ�ɬɟɦ 
ɢ�ɩɨɫɬɪɨɢɬɶ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ «ɩɪɨɮɢɥɶ» ɩɚɫɫɚɠɢɪɚ, ɫɨɝɥɚɫɧɨ�ɤɨɬɨɪɨɦɭ�ɨɧ 
ɦɨɠɟɬ�ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶɫɹ�ɤɚɤ�ɧɟɨɩɚɫɧɵɣ�ɢɥɢ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɨɩɚɫɧɵɣ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ� ɜɵɹɜɢɬɶ� ɥɢɰ, ɫɨɜɟɪɲɢɜɲɢɯ� ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɣ� ɚɤɬ� ɢɥɢ� ɝɨɬɨɜɹ-
ɳɢɯɫɹ� ɟɝɨ� ɫɨɜɟɪɲɢɬɶ, ɢɫɯɨɞɹ� ɢɡ� ɧɚɥɢɱɢɹ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɧɚɛɨɪɚ� ɩɨɞɨɡɪɢ-
ɬɟɥɶɧɵɯ�ɩɪɢɡɧɚɤɨɜ� ɜɨ� ɜɧɟɲɧɨɫɬɢ, ɩɨɜɟɞɟɧɢɢ, ɩɟɪɟɜɨɡɨɱɧɵɯ�ɞɨɤɭɦɟɧɬɚɯ� ɢ 
ɩɟɪɟɜɨɡɢɦɵɯ� ɜɟɳɚɯ.  ȼ 1985  ɝɨɞɭ� ɜ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɨɮɚɣɥɢɧɝɚ� ɛɵɥɢ� ɞɨɛɚɜ-
ɥɟɧɵ� ɚɥɝɨɪɢɬɦɵ� ɨɰɟɧɤɢ� ɥɢɰɚ� ɢ� ɦɢɦɢɤɢ� ɩɨ� ɦɟɬɨɞɢɤɟ� ɚɦɟɪɢɤɚɧɫɤɨɝɨ� ɷɤɫ-
ɩɟɪɬɚ�ɉɨɥɚ�ɗɤɦɚɧɚ, ɱɬɨ�ɩɨɡɜɨɥɢɥɨ�ɩɨ�ɥɢɰɭ�ɱɟɥɨɜɟɤɚ�ɨɩɪɟɞɟɥɢɬɶ�ɟɝɨ�ɩɫɢɯɨ-
ɷɦɨɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ�ɢ�ɩɪɟɞɩɨɥɨɠɢɬɶ� ɟɝɨ� ɨɫɧɨɜɧɵɟ�ɦɨɬɢɜɵ�ɢ� ɫɬɟɪɟɨ-
ɬɢɩɧɨɟ�ɩɨɜɟɞɟɧɢɟ [2].  

ȼ�ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɪɟɞɢ 9 ɨɫɧɨɜɧɵɯ� ɜɢɞɨɜ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɮɚɣ-
ɥɢɧɝɚ�ɜɵɞɟɥɹɸɬ ɬɪɚɧɫɩɨɪɬɧɵɣ, ɜ ɤɨɬɨɪɨɦ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 8 ɬɢɩɨɜ�ɥɢɱɧɨ-
ɫɬɢ,  ɞɚɸɳɢɟ�ɨɛɳɟɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɱɟɥɨɜɟɤɟ (ɬɚɛɥɢɰɚ 1). 

Ɍɚɛɥɢɰɚ 1 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɬɢɩɨɜ�ɥɢɱɧɨɫɬɢ�ɩɚɫɫɚɠɢɪɨɜ�ɩɪɢ 
                     ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɮɚɣɥɢɧɝɚ 

Ɍɢɩ�ɥɢɱɧɨɫɬɢ 
ɩɚɫɫɚɠɢɪɨɜ 

Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ�ɬɢɩ Ɍɪɚɧɫɩɨɪɬɧɵɣ�ɩɪɨɮɚɣɥɢɧɝ 

ɂɫɬɟɪɨɢɞ  Ⱦɟɦɨɧɫɬɪɚɬɢɜɧɵɣ (ɚɤɰɟɧɬɭɢɪɨɜɚɧɧɚɹ 
ɥɢɱɧɨɫɬɶ) 

ȼɟɪɛɚɥɶɧɚɹ�ɚɝɪɟɫɫɢɹ  
ɢ�ɫɭɦɛɭɪɧɨɟ�ɩɨɜɟɞɟɧɢɟ 

ɗɩɢɥɟɩɬɨɢɞ  ɗɩɢɥɟɩɬɨɢɞɧɵɣ� ɪɚɞɢɤɚɥ (ɚɝɪɟɫ-
ɫɢɜɧɚɹ� ɦɢɦɢɤɚ, ɜɡɪɵɜɧɨɟ� ɜɵɪɚ-
ɠɟɧɢɟ�ɷɦɨɰɢɣ) 

ɋɤɥɨɧɧɨɫɬɶ� ɤ� ɩɪɨɜɨɰɢɪɨ-
ɜɚɧɢɸ�ɤɨɧɮɥɢɤɬɨɜ 

ɉɚɪɚɧɨɣɹɥɶɧɵɣ Ⱦɨɦɢɧɚɧɬɧɵɣ (ɫɬɚɛɢɥɶɧɚɹ� ɦɢɦɢɤɚ 
ɫ� ɫɨɱɟɬɚɧɢɟ� ɝɧɟɜɚ, ɩɪɟɡɪɟɧɢɹ, ɝɨɪ-
ɞɨɫɬɢ�ɢ�ɨɬɜɪɚɳɟɧɢɹ) 

ɂɧɢɰɢɚɬɨɪ  
ɤɨɧɮɥɢɤɬɧɵɯ�ɫɢɬɭɚɰɢɣ 

ɗɦɨɬɢɜɧɵɣ ɑɭɜɫɬɜɢɬɟɥɶɧɵɣ (ɦɢɦɢɤɚ� ɧɟ� ɞɨɫ-
ɬɚɬɨɱɧɨ� ɩɨɞɜɢɠɧɚɹ� ɢ� ɛɟɡ� ɪɟɡɤɢɯ 
ɩɟɪɟɯɨɞɨɜ) 

ɉɪɟɫɬɭɩɥɟɧɢɟ� ɪɚɞɢ� ɜɵɫɨ-
ɤɢɯ�ɰɟɧɧɨɫɬɟɣ 

Ƚɢɩɟɪɬɢɦ Ɉɛɳɢɬɟɥɶɧɵɣ (ɝɢɩɟɪɤɢɧɟɬɢɱɟɫɤɚɹ 
ɦɢɦɢɤɚ, ɩɨɞɜɢɠɧɚɹ, ɹɪɤɨ� ɜɵɪɚ-
ɠɟɧɧɚɹ, ɨɱɟɧɶ� ɛɵɫɬɪɨ� ɦɟɧɹɸ-
ɳɚɹɫɹ) 

ɋɤɥɨɧɧɨɫɬɶ�ɤ�ɫɩɨɧɬɚɧɧɵɦ 
ɩɪɟɫɬɭɩɥɟɧɢɹɦ 
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Ɉɤɨɧɱɚɧɢɟ�ɬɚɛɥɢɰɵ 1 
Ɍɢɩ�ɥɢɱɧɨɫɬɢ 
ɩɚɫɫɚɠɢɪɨɜ 

Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ�ɬɢɩ Ɍɪɚɧɫɩɨɪɬɧɵɣ�ɩɪɨɮɚɣɥɢɧɝ 

ɒɢɡɨɢɞ Ɉɪɢɝɢɧɚɥɶɧɵɣ (ɪɚɫɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ 
ɷɦɨɰɢɣ�ɢ�ɦɢɦɢɤɢ) 

ɋɤɥɨɧɧɨɫɬɶ� ɤ� ɧɟɨɪɞɢɧɚɪ-
ɧɵɦ, ɧɟɥɨɝɢɱɧɵɦ, ɨɪɢɝɢ-
ɧɚɥɶɧɵɦ�ɩɪɟɫɬɭɩɥɟɧɢɹɦ 

Ɍɪɟɜɨɠɧɨ-
ɦɧɢɬɟɥɶɧɵɣ 

Ⱥɫɬɟɧɢɱɟɫɤɢɣ (ɦɢɦɢɤɚ� ɛɟɫɩɨ-
ɤɨɣɫɬɜɚ) 

ɇɟɤɪɢɦɢɧɚɥɶɧɵɣ  
ɩɪɨɮɢɥɶ 

Ⱦɟɩɪɟɫɫɢɜɧɨ-
ɩɟɱɚɥɶɧɵɣ 

Ɋɟɢɧɬɟɝɪɚɰɢɨɧɧɵɣ (ɦɢɦɢɤɚ� ɧɟ-
ɚɤɬɢɜɧɚɹ, ɨɝɪɚɧɢɱɟɧɧɚɹ, ɦɨɧɨɬɨɧ-
ɧɚɹ� ɫ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɝɪɭɫɬɢ� ɢɥɢ 
ɩɟɱɚɥɢ) 

ɇɟɤɪɢɦɢɧɚɥɶɧɵɣ  
ɩɪɨɮɢɥɶ 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 1 ɩɨɤɚɡɚɥ, ɱɬɨ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ�ɩɪɨɮɚɣɥɢɧɝɚ 
ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ, ɧɚɩɪɢɦɟɪ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɜɨɤɡɚɥɚɯ� ɢ 
ɩɪɢɥɟɝɚɸɳɢɯ�ɤ�ɧɢɦ�ɬɟɪɪɢɬɨɪɢɹɯ, ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɥɚɬɮɨɪɦɚɯ�ɢ�ɬ. ɩ. ɢ�ɩɪɢɧɹ-
ɬɢɹ�ɪɟɲɟɧɢɣ�ɜ�ɨɩɟɪɚɬɢɜɧɨɦ�ɩɨɪɹɞɤɟ�ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟɞɟɥɟɧɢɟ�ɦɨɬɢɜɨɜ�ɩɨɜɟ-
ɞɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɩɭɬɟɦ� ɫɱɢɬɵɜɚɧɢɹ� ɢɯ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ [3]. ȼ 
ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɫɟɝɨɞɧɹ�ɜ�ɦɢɪɨɜɨɣ�ɩɪɚɤɬɢɤɟ�ɩɨɥɭɱɢɥɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɫɢɫɬɟɦɵ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɥɢɰ, ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɟ�ɢ�ɞɪɭɝɢɟ�ɬɟɯɧɨɥɨɝɢɢ (ɬɚɛɥɢɰɚ 2). 
Ɍɚɛɥɢɰɚ 2 – Ʉɪɚɬɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨFɬɟɣ� ɩɪɨɮɚɣ-

ɥɢɧɝɚ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ�ɭɝɪɨɡ�ɧɚ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ 

Ɍɟɯɧɨɥɨɝɢɹ   
ɩɪɨɮɚɣɥɢɧɝɚ 

Ʉɪɚɬɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɪɟɢɦɭɳɟɫɬɜɚ 

ɋɢɫɬɟɦɚ  
ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɥɢɰ

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɪɨɧɬɚɥɶɧɵɯ 
ɤɚɦɟɪ, ɜɫɬɪɨɟɧɧɵɯ� ɜ� ɫɬɚɧ-
ɞɚɪɬɧɵɣ POS-ɬɟɪɦɢɧɚɥ  

Ɉɛɧɚɪɭɠɟɧɢɟ� ɩɚɫɫɚɠɢɪɨɜ� ɫ 
ɧɟɫɬɚɧɞɚɪɬɧɵɦ� ɩɨɜɟɞɟɧɢɟɦ 
�ɧɚɩɪɢɦɟɪ, ɚɝɪɟɫɫɢɜɧɨ� ɠɟɫ-
ɬɢɤɭɥɢɪɭɸɳɢɯ), ɢ� ɬɟɯ, ɤɬɨ 
ɩɵɬɚɟɬɫɹ� ɫɤɪɵɬɶ� ɨɛɴɺɦɧɵɟ 
ɩɪɟɞɦɟɬɵ�ɩɨɞ�ɨɞɟɠɞɨɣ 

ɋɢɫɬɟɦɚ� ɬɟɩɥɨ-
ɜɢɡɢɨɧɧɨɣ� ɜɢ-
ɞɟɨɚɧɚɥɢɬɢɤɢ  

ȼɵɫɨɤɚɹ�ɞɚɥɶɧɨɫɬɶ�ɩɨɤɪɵɬɢɹ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɩɨɦɟɯɚɦ�ɜ�ɜɢ-
ɞɟ�ɫɧɟɝɚ, ɞɨɠɞɹ�ɢ�ɬɭɦɚɧɚ  

©ȼɢɞɟɧɢɟ» ɜ� ɬɟɦɧɨɟ� ɜɪɟɦɹ 
ɫɭɬɨɤ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɨɫ-
ɜɟɳɟɧɢɹ 

ɋɢɫɬɟɦɚ 
ɫɢɬɭɚɰɢɨɧɧɨɣ  
ɜɢɞɟɨɚɧɚɥɢɬɢɤɢ 

Ɉɛɧɚɪɭɠɟɧɢɟ�ɩɚɫɫɚɠɢɪɚ�ɢ 
ɩɪɨɫɥɟɠɢɜɚɧɢɟ�ɟɝɨ�ɞɜɢɠɟɧɢɹ 
ɫ�ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ�ɩɨɜɟɞɟɧɢɹ  

ɉɪɢɟɦ� ɜɯɨɞɧɵɯ� ɞɚɧɧɵɯ� ɫ 
ɤɚɦɟɪ� ɧɚɛɥɸɞɟɧɢɹ� ɢ� ɨɩɪɟ-
ɞɟɥɟɧɢɟ�ɫɬɟɩɟɧɢ�ɨɩɚɫɧɨɫɬɢ  

ɋɢɫɬɟɦɚ  
ɚɭɞɢɨɚɧɚɥɢɬɢɤɢ  
�ɦɚɫɫɨɜɵɣ 
ɩɪɨɮɚɣɥɢɧɝ) 

Ɋɚɧɧɟɟ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ�ɞɟɣ-
ɫɬɜɢɣ�ɩɚɫɫɚɠɢɪɚ, ɧɚɩɪɚɜɥɟɧ-
ɧɵɯ�ɧɚ�ɧɚɪɭɲɟɧɢɟ�ɡɚɤɨɧɚ  

ɍɫɬɚɧɨɜɥɟɧɢɟ� ɤɚɦɟɪ, ɨɫɧɚ-
ɳɟɧɧɵɯ� ɦɢɤɪɨɮɨɧɚɦɢ� ɧɚ 
ɫɬɚɧɰɢɹɯ� ɦɟɬɪɨɩɨɥɢɬɟɧɚ, ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɜɨɤɡɚɥɚɯ ɞɥɹ 
ɜɵɞɟɥɟɧɢɹ� ɜɡɪɵɜɨɜ� ɢɥɢ� ɤɪɢ-
ɤɨɜ�ɧɚ�ɮɨɧɟ�ɝɨɪɨɞɫɤɨɝɨ�ɲɭɦɚ  

https://verificator.by/obuchenie/emocii-i-mimika
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Ɉɤɨɧɱɚɧɢɟ�ɬɚɛɥɢɰɵ 2 
Ɍɟɯɧɨɥɨɝɢɹ   
ɩɪɨɮɚɣɥɢɧɝɚ 

Ʉɪɚɬɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɪɟɢɦɭɳɟɫɬɜɚ 

ɇɚɛɥɸɞɟɧɢɟ� ɡɚ 
ɩɚɫɫɚɠɢɪɚɦɢ� ɫ 
ɩɨɦɨɳɶɸ�ɞɪɨɧɨɜ 

ɉɪɢɦɟɧɟɧɢɟ�ɥɟɬɚɸɳɢɯ�ɞɪɨ-
ɧɨɜ 

ɍɫɬɚɧɨɜɥɟɧɢɟ�ɬɪɚɟɤɬɨɪɢɢ 
ɩɟɪɟɞɜɢɠɟɧɢɹ�ɢ�ɬɨɱɤɢ�ɨɫ-
ɬɚɧɨɜɤɢ�ɥɸɛɨɝɨ�ɩɚɫɫɚɠɢɪɚ 

ɋɢɫɬɟɦɚ� ɝɥɨ-
ɛɚɥɶɧɨɣ� ɢɞɟɧɬɢ-
ɮɢɤɚɰɢɢ� ɧɨɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ  

Ȼɢɨɦɟɬɪɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɨɣ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ�ɥɢɰ  

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɩɨɜɟ-
ɞɟɧɢɹ�ɢ�ɧɚɦɟɪɟɧɢɹ�ɩɚɫ-
ɫɚɠɢɪɚ 

ȼ�ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɮɚɣɥɢɧɝɚ� ɩɪɨɞɨɥɠɚɸɬ� ɚɤɬɢɜɧɨ� ɪɚɡɜɢ-
ɜɚɬɶɫɹ� ɪɚɡɥɢɱɧɵɟ� ɫɢɫɬɟɦɵ�ɪɚɫɩɨɡɧɚɜɚɧɢɹ� ɥɢɰ, ɤɨɬɨɪɵɟ�ɩɨɦɨɝɚɸɬ� ɨɩɬɢɦɢ-
ɡɢɪɨɜɚɬɶ� ɢ� ɪɚɡɪɟɲɢɬɶ�ɦɧɨɝɢɟ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɨɛɥɟɦɵ [5–7]. ɇɚɩɪɢɦɟɪ, ɜ 
Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ� ɨɫɧɨɜɧɨɣ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɩɨ-
ɢɫɤɨɜɨɣ� ɫɢɫɬɟɦɨɣ (Ⱥɂɉɋ) ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɹɜɥɹɟɬɫɹ�ɩɪɨ-
ɝɪɚɦɦɧɨ�ɬɟɯɧɢɱɟɫɤɢɣ� ɤɨɦɩɥɟɤɫ (ɉɌɄ) «Ɋɨɡɵɫɤ�Ɇɚɝɢɫɬɪɚɥɶ», ɤɨɬɨɪɵɣ� ɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ�ɪɟɠɢɦɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ: 

í�ɜɵɹɜɥɟɧɢɟ�ɜ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɟ�ɥɢɰ, ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɪɨɡɵɫɤɟ, ɚ�ɬɚɤɠɟ�ɥɢɰ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɨɩɟɪɚɬɢɜɧɵɣ� ɢɧɬɟɪɟɫ� ɞɥɹ� ɩɪɚɜɨɨɯɪɚɧɢɬɟɥɶɧɵɯ� ɨɪɝɚɧɨɜ, 
ɩɨɫɪɟɞɫɬɜɨɦ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɫɪɚɜɧɟɧɢɹ�ɛɚɡ�ɞɚɧɧɵɯ�ɩɨ�ɥɢɰɚɦ, ɧɚɯɨɞɹɳɢɦɫɹ 
ɜ�ɪɨɡɵɫɤɟ, ɚ�ɬɚɤɠɟ�ɭɬɪɚɱɟɧɧɵɯ�ɢ�ɩɨɯɢɳɟɧɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɫ�ɬɪɚɧɫɩɨɪɬɧɵɦɢ 
ɛɚɡɚɦɢ�ɞɚɧɧɵɯ; 

í� ɤɪɭɝɥɨɫɭɬɨɱɧɨɟ� ɩɨɩɨɥɧɟɧɢɟ� ɛɚɡ� ɞɚɧɧɵɯ� ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɫɬɭɩɚɸɳɟɣ 
ɢɡ�ɈȺɈ «ɊɀȾ», ɟɝɨ�ɮɢɥɢɚɥɨɜ�ɢ�ɫɬɪɭɤɬɭɪɧɵɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ; ɩɪɟɞɩɪɢɹɬɢɣ 
ɚɜɢɚɬɪɚɧɫɩɨɪɬɚ; ȽɂȺɐ� ɆȼȾ� Ɋɨɫɫɢɢ; ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɰɟɧɬɪɨɜ� ɆȼȾ, 
ȽɍȼȾ, ɍȼȾ, ɍȼȾɌ; ɩɨɞɱɢɧɟɧɧɵɯ�ɥɢɧɟɣɧɵɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ�ɢ� ɞɪɭɝɢɯ�ɩɪɚ-
ɜɨɨɯɪɚɧɢɬɟɥɶɧɵɯ�ɨɪɝɚɧɨɜ; 

í� ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɨɢɫɤɚ� ɩɨ� ɛɚɡɚɦ� ɞɚɧɧɵɯ� Ⱥɂɉɋ� ɜ� ɪɚɡ-
ɥɢɱɧɵɯ�ɪɟɠɢɦɚɯ; 

í�ɜɵɝɪɭɡɤɭ�ɞɚɧɧɵɯ�ɢɡ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɦɚɫɫɢɜɨɜ�Ⱥɂɉɋ�ɢ�ɩɟɪɟɞɚɱɭ�ɢɯ�ɜ 
ɜɵɲɟɫɬɨɹɳɢɟ� ɩɨɞɪɚɡɞɟɥɟɧɢɹ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɛɳɟɪɨɫɫɢɣɫɤɨɝɨ (ɦɟɠɪɟ-
ɝɢɨɧɚɥɶɧɨɝɨ) ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɦɚɫɫɢɜɚ; 

í� ɨɫɭɳɟɫɬɜɥɟɧɢɟ� ɩɨ� ɡɚɩɪɨɫɭ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ 
ɢɦɟɸɳɟɣɫɹ�ɜ�ɛɚɡɚɯ�ɞɚɧɧɵɯ�ɉɌɄ�ɢɧɮɨɪɦɚɰɢɢ�ɫ�ɰɟɥɶɸ�ɜɵɹɜɥɟɧɢɹ�ɢ�ɪɚɫɤɪɵ-
ɬɢɹ�ɩɪɟɫɬɭɩɥɟɧɢɣ�ɜ�ɫɮɟɪɟ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ; 

í�ɩɪɨɜɟɞɟɧɢɟ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɪɚɡɪɚɛɨɬɨɤ�ɩɨ�ɪɟɝɢɫɬɪɢɪɭɟɦɵɦ�ɩɪɟɫɬɭɩɥɟ-
ɧɢɹɦ�ɢ�ɞɟɥɚɦ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɱɟɬɚ; 

í�ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɨɬɱɟɬɧɨɫɬɢ� ɨ� ɪɟɡɭɥɶɬɚɬɚɯ� ɪɚɛɨɬɵ� ɫɢɫ-
ɬɟɦɵ� ɤɚɤ� ɩɨ� ɜɵɹɜɥɟɧɢɸ� ɥɢɰ,  ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɪɨɡɵɫɤɟ� ɢ� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 
ɨɩɟɪɚɬɢɜɧɵɣ�ɢɧɬɟɪɟɫ, ɬɚɤ�ɢ�ɩɨ�ɤɨɥɢɱɟɫɬɜɭ�ɢ�ɤɚɱɟɫɬɜɭ�ɜɵɞɚɧɧɨɣ�ɩɨ�ɡɚɩɪɨɫɚɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɢɧɮɨɪɦɚɰɢɢ [4]. 

ɉɨɦɢɦɨ�ɨɩɢɫɚɧɧɵɯ�ɜɵɲɟ�ɮɭɧɤɰɢɣ� ɜ� ɫɢɫɬɟɦɟ «Ɋɨɡɵɫɤ�Ɇɚɝɢɫɬɪɚɥɶ» ɪɟɚ-
ɥɢɡɨɜɚɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɪɨɝɪɚɦɦɧɵɯ� ɦɨɞɭɥɟɣ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɪɚ-
ɛɨɱɢɯ�ɦɟɫɬ (ȺɊɆ), ɩɨɡɜɨɥɹɸɳɢɯ�ɜɵɹɜɥɹɬɶ� ɢ� ɪɚɫɤɪɵɜɚɬɶ� ɩɪɟɫɬɭɩɥɟɧɢɹ, ɫɨ-
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ɜɟɪɲɟɧɧɵɟ� ɜ� ɫɮɟɪɟ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ. ȼ� ɨɫɧɨɜɭ� ɪɚɛɨɬɵ� ɞɚɧɧɵɯ�ɦɨ-
ɞɭɥɟɣ� ɡɚɥɨɠɟɧ�ɩɪɢɧɰɢɩ� ɨɬɪɚɫɥɟɜɨɣ� ɢɧɬɟɝɪɚɰɢɢ� ɢɧɮɨɪɦɚɰɢɢ, ɬ. ɟ. ɞɥɹ� ɤɚɠ-
ɞɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ� ɪɚɛɨɬɵ (ɩɨ� ɥɢɧɢɹɦ� ɭɝɨɥɨɜɧɨɝɨ� ɪɨɡɵɫɤɚ, ɛɨɪɶɛɵ� ɫ� ɧɟɡɚ-
ɤɨɧɧɵɦ� ɨɛɨɪɨɬɨɦ� ɧɚɪɤɨɬɢɤɨɜ, ɛɨɪɶɛɵ� ɫ� ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ� ɩɪɟɫɬɭɩɧɨɫɬɶɸ� ɢ 
ɞɪ.) ɫɭɳɟɫɬɜɭɟɬ� ɫɜɨɟ�ȺɊɆ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ� ɩɨɫɪɟɞɫɬɜɨɦ� ɫɩɟɰɢɚɥɶɧɨ�ɪɚɡɪɚɛɨ-
ɬɚɧɧɵɯ�ɚɥɝɨɪɢɬɦɨɜ�ɢɡɜɥɟɤɚɬɶ�ɢɡ�ɨɛɳɟɝɨ�ɛɚɧɤɚ�ɢɧɮɨɪɦɚɰɢɸ�ɢ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ�ɞɥɹ�ɜɵɹɜɥɟɧɢɹ�ɢ�ɪɚɫɤɪɵɬɢɹ�ɤɨɧɤɪɟɬɧɵɯ�ɜɢɞɨɜ�ɩɪɟɫɬɭ-
ɩɥɟɧɢɣ [4]. 

Ⱦɥɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɩɨɞɞɟɪɠɤɢ� ɧɚɪɹɞɨɜ� ɩɚɬɪɭɥɶɧɨ�ɩɨɫɬɨɜɨɣ� ɫɥɭɠɛɵ� ɢ 
ɨɩɟɪɚɬɢɜɧɵɯ�ɫɨɬɪɭɞɧɢɤɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɜɨɤɡɚɥɚɯ, ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɥɚɬ-
ɮɨɪɦɚɯ�ɢ�ɬ. ɩ. ɫɭɳɟɫɬɜɭɸɬ�ɦɨɛɢɥɶɧɵɟ�ɬɟɪɦɢɧɚɥɵ�ɉɌɄ «Ɋɨɡɵɫɤ�Ɇɚɝɢɫɬɪɚɥɶ», 
ɤɨɬɨɪɵɟ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɤɚɪɦɚɧɧɵɟ�ɩɟɪɫɨɧɚɥɶɧɵɟ�ɤɨɦɩɶɸɬɟɪɵ�ɢ�ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɵ�ɞɥɹ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɞɨɫɬɭɩɚ�ɫɨɬɪɭɞɧɢɤɨɜ�ɩɪɚɜɨɨɯɪɚɧɢɬɟɥɶɧɵɯ�ɨɪɝɚɧɨɜ�ɤ 
ɢɧɮɨɪɦɚɰɢɢ� ɛɚɡ� ɞɚɧɧɵɯ� ɮɟɞɟɪɚɥɶɧɨɝɨ� ɢ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɭɪɨɜɧɟɣ, ɬɚɤɢɯ� ɤɚɤ 
©Ɋɨɡɵɫɤ�ɥɢɰ», «ɉɚɫɩɨɪɬɚ», «Ɉɪɭɠɢɟ», «ɍɝɨɧ» ɢ�ɞɪ. [4]. ɉɪɢ�ɷɬɨɦ�ɩɨɞɜɢɠɧɵɟ 
ɢ�ɫɬɚɰɢɨɧɚɪɧɵɟ�ɤɨɦɩɥɟɤɫɵ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɧɚɛɥɸɞɟɧɢɹ�ɧɨɜɨɝɨ�ɩɨɤɨɥɟɧɢɹ�ɩɨ-
ɡɜɨɥɹɸɬ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɨɛɫɬɚɧɨɜɤɭ� ɧɚ� ɭɞɚɥɟɧɧɵɯ� ɢ� ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ� ɧɚ-
ɩɪɚɜɥɟɧɢɹɯ, ɝɞɟ� ɛɭɞɭɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɧɚɛɥɸɞɟɧɢɟ� ɛɟɫɩɢɥɨɬɧɵɟ� ɥɟɬɚɬɟɥɶɧɵɟ 
ɚɩɩɚɪɚɬɵ (ɞɪɨɧɵ) [5, 6]. Ʉɪɨɦɟ�ɬɨɝɨ, ɪɨɫɫɢɣɫɤɢɟ�ɩɪɨɝɪɚɦɦɢɫɬɵ�ɪɚɡɪɚɛɨɬɚɥɢ 
ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ�ɜ�ɰɟɥɹɯ�ɤɨɧɬɪɨɥɹ�ɧɚɞ�ɨɩɟɪɚɬɢɜɧɨɣ�ɫɢɬɭɚɰɢɟɣ�ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɬɟɯɧɢɱɟɫɤɢɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɨɯɪɚɧɵ: ɜɢ-
ɞɟɨɤɚɦɟɪɚɦɢ, ɢɧɮɪɚɤɪɚɫɧɵɦɢ�ɢ�ɫɟɣɫɦɢɱɟɫɤɢɦɢ�ɞɚɬɱɢɤɚɦɢ, ɪɚɞɢɨɥɨɤɚɰɢɨɧ-
ɧɵɦɢ�ɫɬɚɧɰɢɹɦɢ�ɢ�ɛɟɫɩɢɥɨɬɧɢɤɚɦɢ, ɮɢɤɫɢɪɭɸɳɢɦɢ�ɮɚɤɬɵ�ɧɚɪɭɲɟɧɢɹ. Ɉɧɚ 
ɧɟ�ɬɨɥɶɤɨ�ɩɪɟɞɧɚɡɧɚɱɟɧɚ�ɞɥɹ�ɫɛɨɪɚ�ɪɚɡɥɢɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ, ɧɨ�ɢ�ɫɨɞɟɪɠɢɬ 
ɷɥɟɦɟɧɬɵ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɢɧɬɟɥɥɟɤɬɚ [4].    

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɟɧɧɵɣ�ɚɧɚɥɢɡ�ɩɨɤɚɡɚɥ, ɱɬɨ�ɲɢɪɨɤɨɟ�ɩɪɢɦɟɧɟɧɢɟ 
ɩɪɨɮɚɣɥɢɧɝɚ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɛɟɡɨɩɚɫɧɨɟ�ɧɚɯɨɠɞɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ, ɚ�ɬɚɤɠɟ�ɩɨɜɵɲɚɟɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɜɢɞɚ�ɩɟɪɟ-
ɜɨɡɨɤ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ  

1 ɉɪɨɮɚɣɥɢɧɝ�ɜ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɪɝɚɧɨɜ�ɜɧɭɬɪɟɧɧɢɯ�ɞɟɥ : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ. ȼ. ȼɚɯɧɢɧɚ 
>ɢ�ɞɪ.]. –  Ɇ., 2018. – 17 ɫ. 

2 ɉɪɨɮɚɣɥɢɧɝ� ɢ� ɟɝɨ� ɩɟɪɫɩɟɤɬɢɜɧɨɟ� ɪɚɡɜɢɬɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ : https://poligraph.kz/aleskovskaya-oa.html. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 07.01.2024. 

3 ɀɞɚɧɨɜ, ɘ. ɉɨɥɢɰɢɹ�ɛɭɞɭɳɟɝɨ / ɘ. ɀɞɚɧɨɜ, ȼ. Ɉɜɱɢɧɫɤɢɣ. í�Ɇ., 2018. – 166 ɫ. 
4 ɉɪɨɮɚɣɥɢɧɝ. Ɍɟɯɧɨɥɨɝɢɢ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɩɪɨɬɢɜɨɩɪɚɜɧɵɯ�ɞɟɣɫɬɜɢɣ : ɭɱɟɛ. ɩɨɫɨ-

ɛɢɟ / ɂ. ɂ. Ⱥɦɢɧɨɜ [ɢ�ɞɪ.]. – Ɇ. : ɘɇɂɌɂ±ȾȺɇȺ, 2010. – 86 ɫ.  
5 Ɇɨɥɨɞɰɨɜɚ, ȿ. ɘ.�ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɬɟɯɧɨɥɨɝɢɢ�ɩɪɨɮɚɣɥɢɧɝɚ�ɜ�ɨɛɭɱɟɧɢɢ�ɫɩɟɰɢɚɥɢ-

ɫɬɨɜ�ɫɥɭɠɛ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɨɬɪɚɫɥɢ / ȿ. ɘ. Ɇɨɥɨɞɰɨɜɚ,  ɂ. Ⱥ. Ⱥɥɟɤɫɟ-
ɟɧɤɨ // ɉɟɞɚɝɨɝɢɤɚ�ɜɵɫɲɟɣ�ɲɤɨɥɵ. – 2015. – ʋ 3.1 (3.1). – ɋ. 116í120.  

6 Ɍɪɚɧɫɩɨɪɬɧɚɹ�ɛɟɡɨɩɚɫɧɨɫɬɶ : ɭɱɟɛ. ɩɨɫɨɛɢɟ. ȼ 2 ɱ. ɑ. 1 / ɚɜɬ.-ɫɨɫɬ. Ɍ. ɇ. Ʉɚɥɢ-
ɤɢɧɚ [ɢ�ɞɪ.]. – ɏɚɛɚɪɨɜɫɤ : ȾȼȽɍɉɋ, 2015. – 84 ɫ.  
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T. A. VLASIUK, A. N. BELOUS, L. A. GONCHAROVȺ, ZEN XIANFEN 

APPLICATION OF PROFILING TECHNOLOGY TO PREVENT 
TERRORIST THREATS BY RAILWAY TRANSPORT 

To prevent terrorist threats in railway transport and ensure the safe stay of passengers 
at railway stations, profiling is used í a modern technology that makes it possible to 
identify persons with potentially dangerous behavior by deciphering non-verbal and verbal 
components used in interpersonal communication. Many years of experience in using the 
above-mentioned technology abroad and the positive results obtained confirm the practical 
importance of profiling in the training of future transport engineers. 
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ɈɉɌɂɆɂɁɂɊɍɘɓȺə�ɊȿɄɈɇɋɌɊɍɄɐɂə  
ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ�ɈɉȿɊȺɐɂɃ  
ɇȺ�ɌɊȿɏɆȿɊɇɈɃ�ȾɂɇȺɆɂɑȿɋɄɈɃ�ɆɈȾȿɅɂ�ɋɌȺɇɐɂɂ  
ɋ�ȺɄɌɂȼɂɁȺɐɂȿɃ�ɉɊɈȿɄɌɇɕɏ�ɂɋɄɂɇɈȼ  

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɚɥɝɨɪɢɬɦɨɜ� ɢɫɤɭɫɫɬ-
ɜɟɧɧɨɝɨ� ɢɧɬɟɥɥɟɤɬɚ (ɢɫɤɢɧɚ� ɦɨɞɟɥɶɧɨɣ� ɫɪɟɞɵ� ɰɢɮɪɨɜɨɣ� ɫɬɚɧɰɢɢ) ɫ� ɨɰɟɧɤɨɣ� ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɚɥɢɱɧɨɝɨ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ. ɉɪɢ�ɡɧɚɱɢɬɟɥɶɧɵɯ�ɨɠɢɞɚɧɢɹɯ 
ɜɵɩɨɥɧɟɧɢɹ� ɨɬɞɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɩɪɢɱɢɧɟ� ɜɵɫɨɤɨɣ� ɡɚɝɪɭɡɤɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ� ɢɫɤɢɧ�ɪɚɫɫɱɢɬɵɜɚɟɬ� ɪɚɰɢɨɧɚɥɶɧɵɣ� ɜɚɪɢɚɧɬ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɪɚɛɨɬɵ� ɧɚ 
ɫɬɚɧɰɢɢ, ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ�ɡɚɝɪɭɡɤɢ�ɨɬɞɟɥɶɧɵɯ�ɬɨɱɟɤ, ɚ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ, ɧɟ 
ɩɨɡɜɨɥɹɸɳɢɯ�ɩɨɥɭɱɢɬɶ�ɷɮɮɟɤɬ�ɬɨɥɶɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ�ɪɟɲɟɧɢɹɦɢ, í�ɰɟɥɟɫɨɨɛɪɚɡ-
ɧɵɣ�ɜɚɪɢɚɧɬ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ (ɭɞɥɢɧɟɧɢɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ, ɭɤɥɚɞɤɢ�ɧɨɜɵɯ�ɫɬɚɧɰɢɨɧɧɵɯ 
ɩɭɬɟɣ, ɩɟɪɟɤɥɚɞɤɢ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɢɥɢ�ɭɤɥɚɞɤɢ�ɧɨɜɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, ɜɜɨɞɚ�ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ�ɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɢ�ɞɪ.). Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɡɚɞɚ-
ɧɢɟ�ɩɨ�ɜɵɩɨɥɧɟɧɢɸ�ɡɚɞɚɧɧɨɝɨ� ɨɛɴɟɦɚ�ɪɚɛɨɬɵ� ɧɚɤɥɚɞɵɜɚɟɬɫɹ�ɧɚ�ɩɪɨɟɤɬɧɨɟ� ɪɟɲɟɧɢɟ 
ɢɫɤɢɧɚ�ɢ�ɜɫɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ  ɦɨɞɟɥɢɪɭɸɬɫɹ�ɜ�ɧɨɜɵɯ�ɭɫɥɨɜɢɹɯ�ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɰɢɮɪɨɜɨɣ�ɫɬɚɧɰɢɢ. 

ɉɭɬɟɜɨɟ� ɪɚɡɜɢɬɢɟ� ɢ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɫɧɚɳɟɧɢɟ� ɩɪɨɦɟɠɭɬɨɱɧɨɣ� ɫɬɚɧɰɢɢ 
ɜɤɥɸɱɚɟɬ� ɞɨɫɬɚɬɨɱɧɨ�ɪɚɡɜɢɬɵɣ�ɤɨɦɩɥɟɤɫ� ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɣ� ɩɨɡɜɨɥɹɟɬ� ɪɚɡ-
ɪɚɛɨɬɚɬɶ� ɢ� ɪɟɚɥɢɡɨɜɚɬɶ� ɚɞɚɩɬɢɜɧɵɣ� ɚɥɝɨɪɢɬɦ� ɪɟɚɥɢɫɬɢɱɧɨɣ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɢ 
ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ�ɜɫɟɯ�ɤɚɬɟɝɨɪɢɣ�ɢ�ɝɪɭɡɨɜɵɯ�ɩɭɧɤɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ�ɩɨɝɪɭɡɨ-
ɜɵɝɪɭɡɨɱɧɵɟ� ɪɚɛɨɬɵ�ɲɢɪɨɤɨɝɨ�ɧɚɢɦɟɧɨɜɚɧɢɹ� ɝɪɭɡɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɚɡ-
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ɥɢɱɧɨɝɨ� ɬɢɩɚ� ɜɚɝɨɧɨɜ. ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɢɦɟɪɚ� ɪɚɫɫɦɨɬɪɢɦ� ɤɨɧɤɪɟɬɧɭɸ� ɫɯɟɦɭ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ, ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɤɨɬɨɪɨɣ�ɜɤɥɸɱɚɟɬ�ɝɥɚɜɧɵɣ�ɩɭɬɶ I, 
ɬɪɢ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ (2, �ɛ, 3), ɜɵɫɬɚɜɨɱɧɵɣ 4, ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɵɟ�ɩɭ-
ɬɢ 5, 6, ɜɵɬɹɠɧɨɣ�ɩɭɬɶ 7, ɚ�ɬɚɤɠɟ�ɜɧɭɬɪɢɫɬɚɧɰɢɨɧɧɵɟ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ�ɩɭɬɢ, 
ɫɴɟɡɞɵ�ɢ�ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɫɜɹɡɶ�ɨɬɞɟɥɶɧɵɯ�ɩɭɬɟɣ�ɦɟ-
ɠɞɭ�ɫɨɛɨɣ (ɪɢɫɭɧɨɤ 1).    

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ 

ɉɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɵɣ� ɩɭɬɶ 5� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɝɪɭɡɨɜɵɟ� ɨɩɟɪɚɰɢɢ� ɩɨ� ɬɪɟɦ 
ɩɭɧɤɬɚɦ, ɭ�ɩɭɬɢ 6�ɨɛɨɪɭɞɨɜɚɧ�ɨɞɢɧ�ɝɪɭɡɨɜɨɣ�ɩɭɧɤɬ.  

�ȿɫɥɢ� ɬɚɤɭɸ� ɫɯɟɦɧɭɸ� ɪɟɚɥɢɡɚɰɢɸ� ɩɪɢɧɹɬɶ� ɡɚ� ɛɚɡɨɜɭɸ� ɢɧɮɪɚɫɬɪɭɤɬɭɪ-
ɧɭɸ� ɨɛɨɥɨɱɤɭ� ɢ� ɞɨɩɨɥɧɢɬɶ� ɟɟ� ɰɢɮɪɨɜɵɦɢ� ɨɛɴɟɤɬɚɦɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ 
�ɪɢɫɭɧɨɤ 2), ɬɨ�ɩɨɥɭɱɟɧɧɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɚɤ�ɦɨɞɟɥɢ-
ɪɭɸɳɭɸ� ɫɪɟɞɭ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ� ɜɢɡɭɚɥɶɧɵɦɢ� ɷɮɮɟɤɬɚɦɢ, ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɵɦɢ�ɤɚɤ�ɜɵɩɨɥɧɹɟɦɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɫ�ɩɟɪɟɦɟɳɟɧɢɟɦ�ɥɨ-
ɤɨɦɨɬɢɜɨɜ�ɢ�ɜɚɝɨɧɨɜ�ɩɨ�ɡɚɞɚɧɧɵɦ�ɪɚɡɪɟɲɟɧɧɵɦ�ɦɚɪɲɪɭɬɚɦ. 

 
Ɋɢɫɭɧɨɤ 2 – Ɇɨɞɟɥɶɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɩɟɪɟɦɟɳɚɟɦɵɦɢ  

ɨɛɴɟɤɬɚɦɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 

Ɇɚɧɟɜɪɨɜɵɣ�ɥɨɤɨɦɨɬɢɜ�ɢ�ɜɚɝɨɧɵ, ɫɬɨɹɳɢɟ�ɧɚ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɹɯ, ɭɤɚɡɵ-
ɜɚɸɬ� ɧɚ� ɨɛɴɟɤɬɧɵɟ� ɩɨɡɢɰɢɢ, ɤɨɬɨɪɵɟ� ɛɭɞɭɬ� ɢɡɦɟɧɹɬɶɫɹ� ɩɪɢ� ɪɟɲɟɧɢɢ� ɤɨɧ-
ɤɪɟɬɧɵɯ� ɡɚɞɚɱ. ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ� ɩɪɨɝɪɚɦɦɧɵɣ� ɦɨɞɭɥɶ� ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ 
ɛɥɚɝɨɞɚɪɹ�ɢɧɬɟɪɮɟɣɫɭ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨɥɶɡɨɜɚɬɟɥɹ�ɢ�ɦɨɞɟɥɢ (ɪɢɫɭɧɨɤ 3). 

ȼ�ɦɨɞɭɥɶɧɨɣ�ɫɪɟɞɟ «ȼɵɩɨɥɧɟɧɢɟ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ» ɧɟɨɛɯɨɞɢɦɨ�ɚɤɬɢ-
ɜɢɡɢɪɨɜɚɬɶ�ɤɧɨɩɤɭ «ȼɵɞɟɥɢɬɶ�ɨɛɴɟɤɬ», ɡɚɮɢɤɫɢɪɨɜɚɬɶ�ɩɨɫɪɟɞɫɬɜɨɦ�ɳɟɥɱɤɚ 
ɥɟɜɨɣ�ɤɧɨɩɤɢ�ɦɵɲɢ�ɢɡɨɛɪɚɠɟɧɢɟ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ�ɢ�ɧɚɠɚɬɶ�ɤɧɨɩɤɭ 
©ɍɤɚɡɚɬɶ� ɤɨɧɟɱɧɭɸ� ɬɨɱɤɭ� ɦɚɪɲɪɭɬɚ»  (ɧɚɩɪɢɦɟɪ,  ɧɚ� ɰɢɫɬɟɪɧɭ,  ɫɬɨɹɳɭɸ� ɭ 
ɝɪɭɡɨɜɨɝɨ�ɨɛɴɟɤɬɚ 4�ɧɚ�ɩɭɬɢ 6). 

ɓɟɥɱɨɤ�ɧɚ�ɤɧɨɩɤɟ «ɉɟɪɟɦɟɫɬɢɬɶ�ɨɛɴɟɤɬ�ɞɨ�ɭɤɚɡɚɧɧɨɣ�ɬɨɱɤɢ» ɩɪɢɜɟɞɟɬ�ɤ 
ɞɜɢɠɟɧɢɸ�ɥɨɤɨɦɨɬɢɜɚ�ɤ�ɰɢɫɬɟɪɧɟ.   
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Ɋɢɫɭɧɨɤ 3 – ɉɪɨɝɪɚɦɦɧɚɹ�ɫɪɟɞɚ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɪɚɛɨɬɵ�ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ 

ɋɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɝɪɭɩɩɭ� ɢɡ� ɲɟɫɬɢ� ɧɟɚɤɬɢɜɧɵɯ� ɤɧɨɩɨɤ 
CheckBox ɜ� ɧɢɠɧɟɣ� ɱɚɫɬɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɦɨɞɭɥɹ «ȼɵɩɨɥɧɟɧɢɟ� ɦɚɧɟɜɪɨɜɨɣ 
ɪɚɛɨɬɵ». ɍɫɬɚɧɨɜɤɚ�ɜ�ɚɤɬɢɜɧɭɸ�ɩɨɡɢɰɢɸ�ɩɟɪɜɨɣ�ɤɧɨɩɤɢ�ɩɨɡɜɨɥɢɬ�ɭɱɢɬɵɜɚɬɶ 
ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɜɚɝɨɧɚɦɢ�ɧɚ�ɪɚɡɥɢɱɧɵɯ 
ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɚɯ�ɢ�ɩɨɬɪɟɛɭɟɬ�ɜɜɨɞɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 4).  

 
Ɋɢɫɭɧɨɤ 4 – Ⱥɤɬɢɜɢɡɚɰɢɹ CheckBox  

©ɍɱɢɬɵɜɚɬɶ�ɜɪɟɦɹ�ɡɚɜɟɪɲɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ» 
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ɋɧɚɱɚɥɚ�ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟɞɟɥɢɬɶ�ɫɤɨɪɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ� ɜ�ɦɨɞɟɥɢ. Ɂɚɞɚɧɢɟ� ɬɚɣɦɟɪɚ�ɦɨɞɟɥɢ (ɫɨɨɬɜɟɬɫɬɜɢɟ� ɨɞɧɨɣ�ɫɟɤɭɧɞɵ 
ɪɚɛɨɬɵ�ɦɨɞɟɥɢ 10, 100, … ɫɟɤɭɧɞɚɦ,  ɦɢɧɭɬɚɦ�ɢɥɢ�ɱɚɫɚɦ�ɪɟɚɥɶɧɨɣ�ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɢ� ɨɩɟɪɚɰɢɣ) ɩɨɡɜɨɥɢɬ� ɩɟɪɟɣɬɢ� ɜ� ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɨɟ� ɦɨɞɟɥɶɧɨɟ 
ɜɪɟɦɹ. Ʉɪɨɦɟ�ɬɨɝɨ, ɩɨ�ɤɚɠɞɨɦɭ�ɝɪɭɡɨɜɨɦɭ�ɨɛɴɟɤɬɭ (ɜɫɟɝɨ�ɢɯ�ɱɟɬɵɪɟ�ɧɚ�ɞɚɧ-
ɧɨɣ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ) ɬɪɟɛɭɟɬɫɹ�ɡɚɩɨɥɧɢɬɶ�ɮɨɪɦɭ «ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɝɪɭɡɨɜɵɯ 
ɩɭɧɤɬɨɜ», ɤɨɬɨɪɚɹ� ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ� ɩɨɫɥɟ� ɤɥɢɤɚ� ɦɵɲɶɸ� ɧɚ� ɢɡɨɛɪɚɠɟɧɢɢ 
ɝɪɭɡɨɜɨɝɨ� ɩɭɧɤɬɚ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɧɨɦɟɪɨɦ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɬɫɹ 
ɡɚɩɨɥɧɢɬɶ�ɱɟɬɵɪɟ�ɮɨɪɦɵ (ɩɨ�ɱɢɫɥɭ�ɝɪɭɡɨɜɵɯ�ɨɛɴɟɤɬɨɜ).  

ȿɫɥɢ� ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ� ɜɬɨɪɨɣ CheckBox «Ɉɰɟɧɢɜɚɬɶ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ, ɦɢɧ», ɬɨ�ɜɨɡɧɢɤɚɟɬ� ɧɨɜɵɣ� ɝɪɚɮɢɱɟɫɤɢɣ� ɷɥɟɦɟɧɬ «Ɋɚɡ-
ɦɟɪɵ� ɥɨɤɚɰɢɢ» ɢ� ɪɟɞɚɤɬɢɪɭɟɦɚɹ� ɮɨɪɦɚ� ɫ� ɤɨɪɪɟɤɬɢɪɭɟɦɵɦɢ� ɩɨɥɟɡɧɵɦɢ 
ɞɥɢɧɚɦɢ�ɜɫɟɯ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ (ɪɢɫɭɧɨɤ 5). 

 
Ɋɢɫɭɧɨɤ 5 – Ⱥɤɬɢɜɢɡɚɰɢɹ CheckBox  

©Ɉɰɟɧɢɜɚɬɶ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ» 

Ɇɨɠɧɨ�ɩɪɢɧɹɬɶ�ɪɟɤɨɦɟɧɞɭɟɦɵɟ�ɩɨɥɟɡɧɵɟ�ɞɥɢɧɵ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ, ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɩɪɢɜɟɞɟɧɧɨɣ�ɫɯɟɦɟ�ɩɪɨɦɟɠɭɬɨɱɧɨɣ�ɫɬɚɧɰɢɢ�ɢɥɢ�ɜɜɟɫɬɢ�ɞɪɭ-
ɝɢɟ� ɡɧɚɱɟɧɢɹ. ɉɨɥɟɡɧɚɹ� ɞɥɢɧɚ� ɝɥɚɜɧɨɝɨ� ɩɭɬɢ I� ɭɤɚɡɚɧɚ� ɩɨ� ɤɪɚɣɧɢɦ 
ɫɬɪɟɥɨɱɧɵɦ� ɩɟɪɟɜɨɞɚɦ, ɭɥɨɠɟɧɧɵɦ� ɧɚ� ɞɚɧɧɨɦ� ɩɭɬɢ. ɉɪɨɝɪɚɦɦɧɚɹ� ɮɨɪɦɚ 
©Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɛɨɬɵ�ɦɨɞɟɥɢ» ɛɭɞɟɬ� ɮɢɤɫɢɪɨɜɚɬɶ� ɱɢɫɥɨ� ɜɵɩɨɥɧɟɧɧɵɯ� ɩɨɥɭ-
ɪɟɣɫɨɜ�ɢ�ɨɛɳɭɸ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ. ɉɪɢɧɢɦɚɸɬɫɹ�ɫɥɟ-
ɞɭɸɳɢɟ�ɧɚɱɚɥɶɧɵɟ�ɭɫɥɨɜɢɹ�ɩɨ�ɩɨɥɨɠɟɧɢɸ�ɫɬɚɧɰɢɨɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɦɨɞɟɥɢ:  
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í�ɦɚɧɟɜɪɨɜɵɣ�ɥɨɤɨɦɨɬɢɜ�ɧɚɯɨɞɢɬɫɹ (ɢɥɢ�ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ) ɫɪɚɡɭ�ɡɚ�ɩɪɟ-
ɞɟɥɶɧɵɦ� ɫɬɨɥɛɢɤɨɦ� ɫɬɪɟɥɨɱɧɨɝɨ� ɩɟɪɟɜɨɞɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɟɝɨ� ɩɨɥɟɡɧɭɸ 
ɞɥɢɧɭ�ɩɭɬɢ�ɫɨ�ɫɬɨɪɨɧɵ�ɦɚɪɲɪɭɬɚ�ɜɯɨɞɚ�ɧɚ�ɩɭɬɶ; 

í�ɧɚ�ɝɪɭɡɨɜɨɦ�ɩɭɧɤɬɟ�ɜɚɝɨɧɵ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɧɚ�ɫɟɪɟɞɢɧɟ�ɩɭɬɢ (ɬɚɦ,  ɝɞɟ 
ɧɚɯɨɞɢɬɫɹ�ɫɤɥɚɞ – ɬɢɩɢɱɧɨ�ɞɥɹ�ɝɪɭɡɨɜɨɝɨ�ɩɭɧɤɬɚ 4�ɢ�ɰɢɫɬɟɪɧɵ); 

í� ɞɥɹ� ɪɚɫɩɨɥɚɝɚɟɦɵɯ� ɧɚ� ɨɞɧɨɦ� ɝɪɭɡɨɜɨɦ� ɩɭɬɢ� ɧɟɫɤɨɥɶɤɢɯ� ɩɭɧɤɬɨɜ (ɧɚ 
ɞɚɧɧɨɣ� ɫɯɟɦɟ� ɫɬɚɧɰɢɢ� ɭ� ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ� ɩɭɬɢ 5� ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɬɪɢ 
ɝɪɭɡɨɜɵɯ� ɩɭɧɤɬɚ) ɜɟɫɶ� ɩɭɬɶ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɪɚɡɞɟɥɹɟɬɫɹ�ɦɟɠɞɭ� ɞɥɢɧɚɦɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ; 

í�ɩɨɥɧɨɬɚ�ɡɚɩɨɥɧɟɧɢɹ�ɩɭɬɢ�ɜɚɝɨɧɚɦɢ�ɨɰɟɧɢɜɚɟɬɫɹ�ɜɢɡɭɚɥɶɧɨ (ɧɚɩɪɢɦɟɪ, 
ɧɚ�ɩɭɬɢ �ɛ� ɞɨ�ɩɪɟɞɟɥɶɧɨɝɨ� ɫɬɨɥɛɢɤɚ� ɨɫɬɚɟɬɫɹ�ɦɟɫɬɨ�ɞɥɹ� ɭɫɬɚɧɨɜɤɢ� ɨɞɧɨɝɨ 
ɜɚɝɨɧɚ�ɢ�ɥɨɤɨɦɨɬɢɜɚ, ɩɪɢɰɟɩɥɹɟɦɨɝɨ�ɤ�ɫɮɨɪɦɢɪɨɜɚɧɧɨɦɭ�ɩɨɟɡɞɭ); 

í�ɝɪɭɠɟɧɵɟ�ɥɟɫɨɜɨɡɵ�ɫɬɨɹɬ�ɧɚ�ɜɵɫɬɚɜɨɱɧɨɦ�ɩɭɬɢ 4�ɫɪɚɡɭ�ɡɚ�ɩɪɟɞɟɥɶɧɵɦ 
ɫɬɨɥɛɢɤɨɦ�ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɟɦ�ɩɨɥɟɡɧɭɸ�ɞɥɢɧɭ�ɞɚɧɧɨ-
ɝɨ�ɩɭɬɢ.    

Ɍɪɟɬɢɣ CheckBox «Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɩɪɚɜɢɥɶɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚ-
ɰɢɣ» ɬɪɟɛɭɟɬ� ɭɱɢɬɵɜɚɬɶ� ɜɫɟ� ɦɚɧɟɜɪɨɜɵɟ� ɨɩɟɪɚɰɢɢ, ɜɤɥɸɱɚɹ� ɩɪɢɰɟɩɤɭ-
ɨɬɰɟɩɤɭ�ɥɨɤɨɦɨɬɢɜɚ, ɡɚɤɪɟɩɥɟɧɢɟ�ɢ�ɪɚɫɤɪɟɩɥɟɧɢɟ�ɜɚɝɨɧɨɜ (ɪɢɫɭɧɨɤ 6). 

 
Ɋɢɫɭɧɨɤ 6 – Ⱥɤɬɢɜɢɡɚɰɢɹ CheckBox  

©Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɩɪɚɜɢɥɶɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɣ» 

Ⱥɤɬɢɜɢɡɚɰɢɹ�ɞɚɧɧɨɝɨ�ɮɥɚɠɤɚ�ɩɨɡɜɨɥɢɬ�ɩɪɨɝɪɚɦɦɧɨ�ɫɥɟɞɢɬɶ�ɡɚ�ɧɚɠɚɬɢɟɦ 
ɤɧɨɩɨɤ «ɉɪɢɰɟɩɢɬɶ�ɨɬɰɟɩɢɬɶ�ɥɨɤɨɦɨɬɢɜ» ɢ «Ɂɚɤɪɟɩɢɬɶ�ɪɚɫɤɪɟɩɢɬɶ�ɜɚɝɨɧɵ». 
ȿɫɥɢ�ɩɨɫɥɟ�ɜɵɞɟɥɟɧɢɹ�ɨɛɴɟɤɬɨɜ (ɧɚɩɪɢɦɟɪ, ɥɨɤɨɦɨɬɢɜɚ�ɧɚ�ɩɭɬɢ 7�ɢ�ɰɢɫɬɟɪɧɵ 
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ɧɚ�ɩɭɬɢ 6� ɭ� ɝɪɭɡɨɜɨɝɨ�ɩɭɧɤɬɚ 4) ɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɥɨɤɨɦɨɬɢɜɚ�ɞɨ�ɰɢɫɬɟɪɧɵ� ɫ 
ɭɤɚɡɚɧɧɵɦ�ɚɤɬɢɜɧɵɦ CheckBox ɩɨɫɥɟɞɭɟɬ� ɤɨɦɚɧɞɚ� ɞɜɢɠɟɧɢɹ� ɥɨɤɨɦɨɬɢɜɚ� ɫ 
ɰɢɫɬɟɪɧɨɣ�ɧɚ�ɩɭɬɶ 7, ɬɨ�ɩɪɨɝɪɚɦɦɚ�ɜɵɞɚɫɬ�ɜ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ�ɨɤɧɟ�ɫɨɨɛɳɟ-
ɧɢɟ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɧɚ�ɨɲɢɛɤɭ: «Ʌɨɤɨɦɨɬɢɜ�ɧɟ�ɩɪɢɰɟɩɥɟɧ�ɤ�ɜɚɝɨɧɭ, ɜɚɝɨɧ�ɧɟ�ɪɚɫ-
ɤɪɟɩɥɟɧ». ɗɬɨɬ CheckBox ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɨɩɰɢɨɧɚɥɶɧɵɦ�ɢ�ɜ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɟɝɨ 
ɥɭɱɲɟ�ɧɟ�ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ, ɬɚɤ�ɤɚɤ�ɨɧ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ 
ɰɟɥɨɝɨ�ɪɹɞɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ. 

Ⱥɤɬɢɜɧɵɣ� ɮɥɚɠɨɤ «Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚ-
ɰɢɣ» ɩɨɡɜɨɥɹɟɬ�ɩɪɨɝɪɚɦɦɧɨ�ɫɪɚɜɧɢɜɚɬɶ� ɜɵɛɪɚɧɧɭɸ�ɩɨɥɶɡɨɜɚɬɟɥɟɦ�ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɨɛɫɥɭɠɢɜɚɧɢɸ� ɝɪɭɡɨɜɵɯ� ɩɭɧɤɬɨɜ� ɫ 
ɷɮɮɟɤɬɢɜɧɵɦ�ɜɚɪɢɚɧɬɨɦ, ɡɚɥɨɠɟɧɧɵɦ�ɜ�ɚɥɝɨɪɢɬɦɟ�ɦɨɞɟɥɢ (ɪɢɫɭɧɨɤ 7). 

 
Ɋɢɫɭɧɨɤ 7 – Ⱥɤɬɢɜɢɡɚɰɢɹ CheckBox  

©Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɣ» 

Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ� ɦɨɞɟɥɶɧɵɣ� ɜɚɪɢɚɧɬ� ɨɤɚɠɟɬɫɹ� ɥɭɱɲɟ� ɢ� ɩɨ� ɱɢɫɥɭ� ɜɵɩɨɥ-
ɧɟɧɧɵɯ� ɩɨɥɭɪɟɣɫɨɜ, ɢ� ɩɨ� ɨɛɳɟɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɦɚɧɟɜɪɨɜ. Ɉɞɧɚɤɨ� ɞɥɹ 
ɬɨɝɨ,  ɱɬɨɛɵ�ɩɨɥɭɱɢɬɶ�ɬɚɤɭɸ�ɨɰɟɧɤɭ,  ɫɥɟɞɭɟɬ�ɜ�ɩɨɥɧɨɦ�ɨɛɴɟɦɟ�ɩɪɨɜɟɫɬɢ�ɦɚ-
ɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ,  ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ�ɜ�ɧɟɤɨɬɨɪɨɣ�ɡɚɞɚɱɟ.  ɉɨɞɨɛɧɵɟ�ɡɚɞɚɱɢ�ɛɭ-
ɞɭɬ�ɪɚɫɫɦɨɬɪɟɧɵ�ɧɢɠɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ�ɪɟɞɚɤɬɨɪ�ɩɨɡɜɨɥɹɟɬ�ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɛɥɚ-
ɝɨɞɚɪɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɚɤɬɢɜɢɡɚɰɢɢ�ɫɥɟɞɭɸɳɟɝɨ CheckBox – «Ʉɨɧɫɬɪɭɢɪɨɜɚɬɶ 
ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɢ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ�ɫɬɚɧɰɢɢ» (ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 8 – Ⱥɤɬɢɜɢɡɚɰɢɹ CheckBox  

©Ʉɨɧɫɬɪɭɢɪɨɜɚɬɶ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɢ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ�ɫɬɚɧɰɢɢ» 

ɂɡ�ɱɢɫɥɚ�ɩɪɨɟɤɬɧɵɯ�ɨɩɟɪɚɰɢɣ�ɦɨɠɧɨ�ɜɵɛɪɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɭɞɥɢɧɟɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ� ɢ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɧɨɜɵɯ� ɩɭɬɟɣ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɫɭɳɟɫɬɜɭɸ-
ɳɢɯ�ɢ�ɫɨɨɪɭɠɟɧɢɹ�ɧɨɜɵɯ�ɝɪɭɡɨɜɵɯ�ɨɛɴɟɤɬɨɜ. 

ȼɫɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɩɭɬɟɜɨɦ� ɪɚɡɜɢɬɢɢ� ɢ� ɬɟɯɧɢɱɟɫɤɨɦ� ɨɫɧɚɳɟɧɢɢ� ɫɬɚɧɰɢɢ 
ɨɬɪɚɠɚɸɬɫɹ�ɧɚ�ɫɯɟɦɟ.  Ʉɪɨɦɟ�ɬɨɝɨ,  ɦɨɠɧɨ�ɧɚ�ɩɭɬɢ�ɫɯɟɦɵ�ɫɬɚɧɰɢɢ�ɞɨɛɚɜɢɬɶ 
ɜɚɝɨɧɵ�ɢɡ�ɩɟɪɟɱɧɹ�ɜɨɡɦɨɠɧɵɯ�ɬɢɩɨɜ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɯɚɪɚɤɬɟɪɚ�ɜɵɩɨɥɧɹɟɦɵɯ�ɫ 
ɧɢɦɢ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ. 

Ⱦɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɤɨɧɤɭ-
ɪɟɧɬɨɫɩɨɫɨɛɧɵɯ� ɜɚɪɢɚɧɬɨɜ 
ɪɚɡɜɢɬɢɹ� ɫɬɚɧɰɢɢ� ɩɪɨɟɤɬɧɵɣ 
ɢɫɤɢɧ� ɡɚɩɪɚɲɢɜɚɟɬ� ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ� ɨɛɴɟɦɵ� ɪɚɛɨɬɵ� ɩɨ 
ɝɪɭɡɨɜɵɦ� ɩɭɧɤɬɚɦ, ɚ� ɬɚɤɠɟ 
ɤɨɥɢɱɟɫɬɜɨ� ɩɨɟɡɞɨɜ� ɞɪɭɝɢɯ 
ɤɚɬɟɝɨɪɢɣ (ɩɚɫɫɚɠɢɪɫɤɢɟ, 
ɫɤɜɨɡɧɵɟ� ɝɪɭɡɨɜɵɟ), ɞɜɢɠɟ-
ɧɢɟ�ɤɨɬɨɪɵɯ�ɩɨ�ɫɬɚɧɰɢɨɧɧɵɦ 
ɩɭɬɹɦ�ɜɥɢɹɟɬ�ɧɚ�ɡɚɝɪɭɡɤɭ�ɪɚɫ-
ɱɟɬɧɵɯ� ɤɨɧɬɪɨɥɶɧɵɯ� ɬɨɱɟɤ 
�ɪɢɫɭɧɨɤ 9).    

ɉɨɫɥɟ� ɡɚɝɪɭɡɤɢ� ɜ� ɪɚɫɱɟɬ-
ɧɭɸ�ɦɨɞɟɥɶ�ɡɚɞɚɧɧɨɝɨ�ɨɛɴɟɦɚ 
ɪɚɛɨɬɵ� ɩɪɨɦɟɠɭɬɨɱɧɨɣ� ɫɬɚɧ-

Ɋɢɫɭɧɨɤ 9 – Ȼɥɨɤ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ   
ɞɥɹ�ɪɚɛɨɬɵ�ɩɪɨɟɤɬɧɨɝɨ�ɢɫɤɢɧɚ 
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ɰɢɢ� ɩɪɨɟɤɬɧɵɣ� ɢɫɤɢɧ� ɪɚɫɫɱɢɬɵɜɚɟɬ� ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ� ɜɚɪɢɚɧɬ� ɪɚɡɜɢɬɢɹ� ɪɚɡ-
ɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ, ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ�ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ�ɜɵɩɨɥɧɟɧɢɟ�ɜɫɟɯ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ (ɪɢɫɭɧɨɤ 10). 

 
Ɋɢɫɭɧɨɤ 10 – Ɋɟɤɨɧɫɬɪɭɤɰɢɹ�ɫɬɚɧɰɢɢ�ɩɨ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɪɨɟɤɬɧɨɝɨ�ɢɫɤɢɧɚ 

Ⱦɥɹ�ɡɚɞɚɧɧɨɝɨ�ɨɛɴɟɦɚ�ɪɚɛɨɬɵ�ɩɪɨɟɤɬɧɵɣ�ɢɫɤɢɧ�ɩɪɟɞɥɚɝɚɟɬ�ɨɝɪɚɧɢɱɢɬɶɫɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ� ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ� ɢ� ɜɵɫɬɚɜɨɱɧɨɝɨ� ɩɭɬɟɣ� ɫɨ� ɫɤɜɨɡɧɵɦ 
ɜɵɯɨɞɨɦ�ɧɚ�ɜɵɬɹɠɧɨɣ�ɩɭɬɶ 7.  

ȼ� ɫɥɭɱɚɟ� ɜɵɫɨɤɨɣ� ɡɚɝɪɭɡɤɢ� ɦɚɧɟɜɪɨɜɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɢɡ�ɡɚ� ɜɨɡɪɨɫɲɟɝɨ 
ɨɛɴɟɦɚ�ɦɚɧɟɜɪɨɜɵɯ�ɪɚɛɨɬ�ɦɨɠɧɨ�ɧɟ�ɩɨɞɤɥɸɱɚɬɶ�ɮɭɧɤɰɢɨɧɚɥ�ɩɪɨɟɤɬɧɨɝɨ�ɢɫ-
ɤɢɧɚ, ɚ�ɩɨɩɵɬɚɬɶɫɹ�ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ�ɪɚɛɨɬɭ�ɜɬɨɪɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ�ɫ�ɭɫɬɚɧɨɜɤɨɣ 
ɩɪɨɝɪɚɦɦɧɨɣ�ɨɩɰɢɢ «ɉɪɢɜɥɟɤɚɬɶ�ɤ�ɪɚɛɨɬɟ�ɜɬɨɪɨɣ�ɥɨɤɨɦɨɬɢɜ» (ɪɢɫɭɧɨɤ 11).  

 
Ɋɢɫɭɧɨɤ 11– Ⱥɤɬɢɜɢɡɚɰɢɹ CheckBox «ɉɪɢɜɥɟɤɚɬɶ�ɤ�ɪɚɛɨɬɟ�ɜɬɨɪɨɣ�ɥɨɤɨɦɨɬɢɜ» 

ȼɬɨɪɨɣ� ɥɨɤɨɦɨɬɢɜ� ɜɵɡɵɜɚɟɬɫɹ� ɫ� ɛɥɢɡɥɟɠɚɳɟɣ� ɫɨɫɟɞɧɟɣ� ɫɬɚɧɰɢɢ Ⱥ� ɢ 
ɩɪɢɛɵɜɚɟɬ�ɩɨ�ɝɥɚɜɧɨɦɭ�ɩɭɬɢ I�ɧɚ�ɫɬɚɧɰɢɨɧɧɵɣ�ɩɭɬɶ 3.  

Ɋɚɫɲɢɪɟɧɧɵɣ�ɮɭɧɤɰɢɨɧɚɥ�ɪɚɛɨɬɵ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɦɨɞɭɥɹ�ɩɨɡɜɨɥɹɟɬ� ɟɦɭ 
ɪɚɛɨɬɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɪɟɠɢɦɚɯ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ɜɵɩɨɥɧɹɟɦɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ� ɢ� ɪɟɲɟɧɢɹ� ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ� ɡɚɞɚɱ, ɧɨ� ɢ� ɤɨɧɬɪɨɥɹ� ɩɨɥɭɱɟɧɧɵɯ 
ɡɧɚɧɢɣ� ɨɛɭɱɚɟɦɵɯ (ɫɬɭɞɟɧɬɨɜ, ɫɬɚɠɟɪɨɜ, ɪɚɛɨɬɧɢɤɨɜ� ɢ� ɞɪ.). Ⱥɤɬɢɜɢɡɚɰɢɹ 
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ɤɨɧɬɪɨɥɶɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ� ɦɨɞɟɥɢ� ɫɬɚɧɰɢɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨ 
ɧɚɠɚɬɢɸ�ɝɪɭɩɩɵ�ɤɥɚɜɢɲ <Ctrl+Alt+R>. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɧɚ�ɨɛɳɟɣ�ɢɧɬɟɪɮɟɣɫ-
ɧɨɣ�ɩɚɧɟɥɢ�ɩɨɹɜɥɹɸɬɫɹ�ɞɜɟ�ɡɚɤɥɚɞɤɢ: «Ɂɚɞɚɱɢ» ɢ «ɗɤɡɚɦɟɧ» (ɪɢɫɭɧɨɤ 12). 

 
Ɋɢɫɭɧɨɤ 12 – ȼɵɛɨɪ�ɡɚɞɚɱɢ�ɢɡ�ɫɩɢɫɤɚ  

ȼ�ɤɚɱɟɫɬɜɟ�ɩɪɢɦɟɪɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ�ɫɢɬɭɚɰɢɹ�ɡɚɞɚɱɢ 12 
ɫ� ɭɤɚɡɚɧɧɵɦɢ� ɭɫɥɨɜɢɹɦɢ, ɨɬɪɚɠɟɧɧɵɦɢ� ɜ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ 
ɨɤɧɟ, ɝɞɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ, ɧɚ�ɤɚɤɢɯ�ɩɭɬɹɯ�ɭɫɬɚɧɨɜɥɟɧɵ�ɜɚɝɨɧɵ, ɤɨɬɨɪɵɟ�ɬɪɟɛɭɟɬɫɹ 
ɭɛɪɚɬɶ, ɩɨɞɚɬɶ, ɩɨɫɬɚɜɢɬɶ�ɜ�ɮɨɪɦɢɪɭɟɦɵɣ�ɫɨɫɬɚɜ�ɢ�ɞɪ.  

Ⱥɤɬɢɜɢɡɚɰɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɨɩɰɢɣ� ɩɨ� ɩɪɢɜɟɞɟɧɧɨɦɭ� ɜɵɲɟ� ɫɩɢɫɤɭ 
CheckBox ɩɨɡɜɨɥɢɬ� ɪɟɲɚɬɶ� ɡɚɞɚɱɢ� ɜ� ɪɚɡɥɢɱɧɵɯ�ɜɚɪɢɚɧɬɚɯ�ɢɫɯɨɞɧɵɯ� ɭɫɥɨ-
ɜɢɣ�ɢ�ɨɝɪɚɧɢɱɟɧɢɣ.  

ɉɟɪɟɯɨɞ� ɜ� ɪɟɠɢɦ «ɗɤɡɚɦɟɧ» ɩɨɡɜɨɥɹɟɬ� ɨɰɟɧɢɜɚɬɶ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱ� ɤɨɧ-
ɬɪɨɥɢɪɭɸɳɟɣ�ɩɪɨɝɪɚɦɦɧɨɣ�ɫɪɟɞɨɣ�ɫ�ɡɚɹɜɥɟɧɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ�ɢɥɢ 
ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ�ɲɤɚɥɨɣ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɨɝɪɚɦɦɧɚɹ� ɫɪɟɞɚ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɩɨɞɤɥɸɱɟɧɢɟɦ�ɦɨɞɭɥɟɣ�ɝɢɛɪɢɞɧɨɝɨ�ɢɧɬɟɥɥɟɤɬɚ 
ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɫɲɢɪɹɟɬ�ɨɛɭɱɚɸɳɢɣ�ɢ�ɩɪɨɟɤɬɧɵɣ�ɮɭɧɤɰɢɨɧɚɥ�ɞɚɧɧɨɣ�ɤɨɦ-
ɩɶɸɬɟɪɧɨɣ�ɫɢɫɬɟɦɵ. ɇɚɪɹɞɭ�ɫ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ�ɩɪɟɡɟɧɬɚɬɢɜɧɨɝɨ�ɜɨɫɩɪɨɢɡɜɟ-
ɞɟɧɢɹ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ�ɝɪɚɮɢɱɟɫɤɨɣ�ɨɛɨɥɨɱɤɨɣ�ɮɨɪɦɢɪɭɟɬɫɹ�ɜɵɫɨɤɨɭɪɨɜɧɟ-
ɜɚɹ� ɤɨɧɫɬɪɭɤɰɢɹ, ɤɨɬɨɪɚɹ�ɩɨɡɜɨɥɹɟɬ� ɜɵɩɨɥɧɹɬɶ� ɝɥɭɛɨɤɢɣ� ɚɧɚɥɢɡ� ɯɚɪɚɤɬɟɪɚ 
ɩɪɨɢɡɜɨɞɢɦɵɯ�ɨɩɟɪɚɰɢɣ, ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�ɫɢɬɭɚɬɢɜɧɵɟ�ɫɨɫɬɨɹɧɢɹ�ɨɬɞɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ, ɩɨɞɫɢɫɬɟɦ� ɫɬɚɧɰɢɢ� ɢ� ɪɚɡɞɟɥɶɧɨɝɨ� ɩɭɧɤɬɚ� ɜ 
ɰɟɥɨɦ�ɫ�ɩɨɡɢɰɢɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɧɚɞɟɠɧɨɫɬɢ.   
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A. K. GOLOVNICH 

OPTIMIZING RECONSTRUCTION OF TECHNOLOGICAL OPERATIONS  
ON A THREE-DIMENSIONAL DYNAMIC MODEL  
OF A STATION WITH ACTIVATION OF PROJECT AI 

The possibility of using analytical algorithms of artificial intelligence (AI of a digital 
station model environment) with an assessment of the efficiency of using the existing track 
development is considered. With significant expectations for the execution of individual 
operations due to the high load of infrastructure elements, the AI calculates a rational op-
tion for redistributing work at the station, equalizing the loads of individual points, and in 
certain conditions that do not allow obtaining an effect only by technological solutions, a 
feasible option for reconstruction (lengthening existing, laying new station tracks, re-
laying existing or laying new turnouts, commissioning more advanced technical means, 
etc.). The technological task for completing a given volume of work is imposed on the AI 
design solution and all technological operations are modeled in the new conditions of the 
infrastructural development of the digital station. 

ɉɨɥɭɱɟɧɨ 22.08.2024 
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ɁȺɄɈɇɕ�ɊȺɋɉɊȿȾȿɅȿɇɂə�ɂɇɌȿɊȼȺɅɈȼ�ɉɈȾȺɑɂ�ɍȻɈɊɄɂ  
ȼȺȽɈɇɈȼ�ɋɈ�ɋɌȺɇɐɂɂ�Ʉ�ȽɊɍɁɈȼɕɆ�ɎɊɈɇɌȺɆ 

 
ɉɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɡɚɤɨɧɚ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɩɪɨɰɟɫɫɚ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ�ɜɚɝɨɧɨɜ�ɫɨ�ɫɬɚɧɰɢɢ�ɤ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɚɦ, ɤɨɬɨɪɵɟ�ɫɜɹɡɵɜɚ-
ɸɬɫɹ� ɫ� ɧɚɥɢɱɢɟɦ� ɫɥɭɱɚɣɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɜɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

 
ɉɪɨɰɟɫɫ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ� ɫɨ� ɫɬɚɧɰɢɢ� ɤ� ɮɪɨɧɬɚɦ� ɩɨɝɪɭɡɤɢ-

ɜɵɝɪɭɡɤɢ�ɜɤɥɸɱɚɟɬ�ɫɥɟɞɭɸɳɢɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ: 
í� ɨɛɹɡɚɬɟɥɶɧɵɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɩɟɪɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɩɨɞɚɱɭ� ɢ 

ɭɛɨɪɤɭ�ɜɚɝɨɧɨɜ�ɤ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɚɦ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ; 
í�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɩɟɪɚɰɢɢ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ�ɩɪɢ-

ɺɦ�ɢ�ɫɞɚɱɭ�ɫɦɟɧɵ�ɥɨɤɨɦɨɬɢɜɧɨɣ�ɢ�ɫɨɫɬɚɜɢɬɟɥɶɫɤɨɣ�ɛɪɢɝɚɞɚɦɢ, ɩɟɪɟɪɵɜ�ɧɚ�ɨɛɟɞ 
ɢɥɢ�ɩɪɢɺɦ�ɩɢɳɢ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ�ɧɚɞɨɛɧɨɫɬɹɯ�ɢ�ɞɪ.; 
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í�ɦɟɠɨɩɟɪɚɰɢɨɧɧɵɟ�ɩɪɨɫɬɨɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ�ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ�ɜɪɚɠɞɟɛ-
ɧɨɫɬɢ� ɦɚɪɲɪɭɬɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ, ɧɟɫɨɝɥɚɫɨɜɚɧɧɵɦɢ 
ɞɟɣɫɬɜɢɹɦɢ�ɪɚɛɨɬɧɢɤɨɜ�ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɩɪɨɰɟɫɫɟ; ɞɨɩɭɫɤɚɟɦɵɦɢ�ɨɲɢɛ-
ɤɚɦɢ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɚɩɩɚɪɚɬɚ (ɱɟɥɨɜɟɱɟɫɤɢɣ� ɮɚɤɬɨɪ); ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ 
ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɢ� ɝɪɭɡɨɩɨɬɨɤɨɜ (ɩɪɢɫɭɬɫɬɜɢɟ� ɫɥɭɱɚɣɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɜ 
ɫɩɪɨɫɟ� ɧɚ� ɬɨɜɚɪ); ɧɟɧɚɞɺɠɧɨɫɬɶɸ� ɪɚɛɨɬɵ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɦɟɯɚ-
ɧɢɡɦɨɜ�ɢ�ɦɚɧɟɜɪɨɜɵɯ�ɫɪɟɞɫɬɜ (ɥɨɤɨɦɨɬɢɜɨɜ�ɢ�ɞɪ.) ɢ�ɬ. ɩ. 

Ɍɪɟɬɶɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɬɧɟɫɟɧɚ�ɤ�ɪɢɫɤɨɜɨɣ, ɬɚɤ�ɤɚɤ�ɨɛɭɫɥɨɜ-
ɥɟɧɚ�ɫɥɭɱɚɣɧɵɦɢ�ɮɚɤɬɨɪɚɦɢ, ɤɨɬɨɪɵɟ�ɭɱɢɬɵɜɚɸɬɫɹ�ɜ�ɪɚɫɱɺɬɧɵɯ�ɮɨɪɦɭɥɚɯ 
ɫ�ɩɨɦɨɳɶɸ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɚɪɢɚɰɢɢ�ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�ɬɪɟɛɨɜɚɧɢɣ�ɢ�ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɢɯ�ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ�ɤɚɱɟɫɬɜɟ�ɛɚɡɨɜɨɣ�ɮɨɪɦɭɥɵ�ɧɚ�ɧɚɱɚɥɶ-
ɧɨɦ�ɷɬɚɩɟ� ɨɛɵɱɧɨ�ɜɵɛɢɪɚɟɬɫɹ� ɨɞɧɨɤɚɧɚɥɶɧɚɹ�ɫɢɫɬɟɦɚ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ�ɜɚɝɨ-
ɧɨɜ�ɤ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɚɦ�ɢ�ɨɛɪɚɬɧɨ. 

ɋɪɟɞɧɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜ� ɩɨɞɚɜɚɟɦɨɣ� ɢɥɢ� ɭɛɢɪɚɟɦɨɣ� ɝɪɭɩɩɵ� ɜɚɝɨɧɨɜ� ɪɚɫ-
ɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

                                                    ,/Ȝ ɪɪ

_

ɝɪ

_
nɌm                                                    (1) 

ɝɞɟ ɪȜ  –  ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɬɨɤɚ� ɜɚɝɨɧɨɜ� ɧɚ� ɝɪɭɡɨɜɵɟ 
ɮɪɨɧɬɵ, ɜɚɝ./ɱ, 

                                              ),Ȝ/Ȝ(ȜȜ 0
1

ɪ

_

i

n

i
i¦

 
                                               (2) 

oȜ – ɫɭɦɦɚɪɧɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɚ�ɧɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ�ɝɪɭɡɨɜɵɟ�ɮɪɨɧɬɵ, 

o
1

Ȝ Ȝ ;
n

i
i 

 ¦                                                     (3) 

nɪ – ɪɚɫɱɟɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ, 

ɪ
1

24 Ȝ ,
l

j
j

n n
 

 � ¦                                                (4) 

l – ɤɨɥɢɱɟɫɬɜɨ�ɦɚɥɨɞɟɹɬɟɥɶɧɵɯ�ɮɪɨɧɬɨɜ; Ȝ j – ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɚ�ɜɚɝɨɧɨɜ 
ɧɚ j�ɣ�ɦɚɥɨɞɟɹɬɟɥɶɧɵɣ�ɮɪɨɧɬ, ɜɚɝ./ɱ. 

ȿɫɥɢ�ɜɬɨɪɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɜ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɮɨɪɦɭɥɵ (4) ɪɚɜɧɚ�ɟɞɢɧɢɰɟ, 
ɬɨ� ɜɫɟ� ɦɚɥɨɞɟɹɬɟɥɶɧɵɟ� ɦɟɫɬɚ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɨɛɴɟɞɢɧɹɸɬɫɹ� ɜ� ɨɞɢɧ 
ɮɪɨɧɬ,  ɬɨ� ɟɫɬɶ� ǻn = 1. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɜɫɟɯ� ɝɪɭɡɨɜɵɯ 
ɮɪɨɧɬɨɜ�ɜ�ɜɵɞɟɥɟɧɧɨɦ�ɰɢɤɥɟ�ɪɚɜɧɚ Ɍ�ɢ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɧɟɢɡɜɟɫɬɧɨɣ�ɜɟɥɢɱɢɧɟ. 

Ɋɚɫɫɦɨɬɪɢɦ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɜɟɞɟɧɢɹ� ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ� ɤ� ɨɞɧɨɤɚɧɚɥɶɧɨɣ. ȼ�ɤɚɱɟɫɬɜɟ�ɩɪɢɦɟɪɚ�ɧɚ� ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɨ�ɨɛɫɥɭ-
ɠɢɜɚɧɢɟ�ɨɞɧɢɦ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɦɢ�ɦɚɧɟɜɪɨɜɵɦɢ�ɥɨɤɨɦɨɬɢɜɚɦɢ�ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ�ɮɪɨɧɬɨɜ, ɝɞɟ� ɜɚɝɨɧɵ� ɩɨɞɚɸɬɫɹ� ɫɨ� ɫɬɚɧɰɢɢ� Ɂɚɜɨɞɫɤɨɣ. Ɂɞɟɫɶ 
ɩɭɧɤɬɢɪɧɵɦɢ� ɥɢɧɢɹɦɢ� ɩɨɤɚɡɚɧɵ� ɩɨɞɚɱɢ� ɢɥɢ� ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ� ɜ� ɩɪɹɦɨɦ� ɢ 
ɨɛɪɚɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ. ȼɫɟɝɨ�ɧɚ�ɪɢɫɭɧɤɟ 1 ɢɦɟɟɬɫɹ n�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ, ɚ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɨɞɧɨɝɨ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ tɩɭi = tɩi + tɭi.  
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Ɋɚɫɫɦɨɬɪɢɦ� ɨɞɢɧ� ɢɡ� ɜɨɡɦɨɠɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɫɜɟɞɟɧɢɹ� ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ 
ɫɢɫɬɟɦɵ�ɤ�ɨɞɧɨɤɚɧɚɥɶɧɨɣ, ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɧɟɫɤɨɥɶɤɢɯ�ɷɬɚɩɨɜ. 

1 ȼ�ɨɠɢɞɚɧɢɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɫɪɟɞɧɟɦ K�ɬɪɟɛɨɜɚɧɢɣ, ɤɨɬɨɪɨɟ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɮɨɪɦɭɥ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ. 

2 ȼ�ɤɚɱɟɫɬɜɟ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɜɵɫɬɭɩɚɟɬ�ɨɞɢɧ�ɢɥɢ�ɧɟɫɤɨɥɶɤɨ 
ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ. 

3 Ɉɛɳɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ n� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ 

ɮɪɨɧɬɨɜ 
p

ɩɭ
1

,
n

i
i

t
 
¦ �ɦɨɠɟɬ�ɞɨɫɬɚɬɨɱɧɨ�ɬɨɱɧɨ�ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

ɩɭ ɩɭ
1

;
n

i
i

t nt
 

 ¦                                                    (5) 

ɝɞɟ ɩɭt  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ�ɨɞɧɨɝɨ�ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɮɪɨɧɬɚ. 

n n-1 2 1

ɋɬɚɧɰɢɹ�Ɂɚɜɨɞɫɤɚɹ

tɩ1

tɭ1
tɩ2

tɭ2tɩn-1
tɭn-1

tɩn
tɭn

...

Ɏɪɨɧɬɵ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ

...

 
 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɦɚɧɟɜɪɨɜɵɦɢ�ɥɨɤɨɦɨɬɢɜɚɦɢ  
ɩɪɢ�ɩɨɞɚɱɟ�ɭɛɨɪɤɟ�ɜɚɝɨɧɨɜ 

ɉɭɫɬɶ ɩɭ1 1;t   ɩɭ2 3;t   ɩɭ3 3.t   
Ɍɨɝɞɚ ɩɭ (1 3 3) / 3 2,3;t  � �    

_

1
ɩɭ 7.6,932,3

p

| � ¦
 

n

i
it  

Ⱥɧɚɥɢɡ�ɞɚɧɧɨɝɨ�ɩɪɢɦɟɪɚ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɨɛɳɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɢɥɢ 
ɰɢɤɥ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ� ɫɢɫɬɟɦɨɣ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɧɚ� ɷɬɢ 

ɮɪɨɧɬɵ 
ɪ

ɨ
ɩɭ ɩɭ

1
7.

n

i
i

t t
 

  ¦  

4 ɉɨɫɥɟ�ɪɚɫɱɟɬɚ�ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɨɞ-

ɧɨɝɨ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ ɩɭ

_
t ɩɨɹɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɜɟɫɬɢ 
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ɦɧɨɝɨɤɚɧɚɥɶɧɭɸ�ɫɢɫɬɟɦɭ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɤ�ɨɞɧɨɤɚɧɚɥɶɧɨɣ. ȼ�ɷɬɨɦ 
ɫɥɭɱɚɟ� ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɨɞɧɨɝɨ� ɤɚɧɚɥɚ 
�ɮɪɨɧɬɚ) ɦɚɧɟɜɪɨɜɵɦ�ɥɨɤɨɦɨɬɢɜɨɦ�ɛɭɞɟɬ�ɪɚɜɧɚ ɩɭ ,t �ɬɚɤ�ɤɚɤ�ɨɧɚ�ɧɟ�ɛɭɞɟɬ�ɢɡ-

ɦɟɧɹɬɶɫɹ�ɩɪɢ�ɪɚɛɨɬɟ�ɨɞɧɨɝɨ�ɢɥɢ�ɞɜɭɯ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ, ɬ. ɟ. ɤɨɧɫɬ-
ɪɭɤɰɢɹ�ɝɨɪɥɨɜɢɧ�ɧɚ�ɥɸɛɨɣ�ɮɪɨɧɬ�ɩɨɡɜɨɥɹɟɬ�ɪɚɛɨɬɚɬɶ�ɩɚɪɚɥɥɟɥɶɧɨ, ɧɚɩɪɢɦɟɪ, 
ɞɜɭɦ�ɦɚɧɟɜɪɨɜɵɦ�ɥɨɤɨɦɨɬɢɜɚɦ. 

5 ȼ�ɩɪɨɰɟɫɫɟ�ɩɚɪɚɥɥɟɥɶɧɨɣ�ɪɚɛɨɬɵ�ɞɜɭɯ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ� ɪɚɫ-
ɱɺɬɧɚɹ� ɨɛɳɚɹ� ɢɥɢ� ɫɭɦɦɚɪɧɚɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɦɚɧɟɜɪɨɜɵɯ 
ɨɩɟɪɚɰɢɣ�ɭɦɟɧɶɲɢɬɫɹ�ɜ�ɞɜɚ�ɪɚɡɚ. ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɮɨɪɦɭɥɨɣ (5) ɥɟɜɚɹ�ɱɚɫɬɶ 
ɬɚɤɠɟ�ɭɦɟɧɶɲɢɬɫɹ�ɜ�ɞɜɚ�ɪɚɡɚ.  ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɜ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɞɚɧɧɨɣ�ɮɨɪ-
ɦɭɥɵ� ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ, ɩɪɢɯɨɞɹɳɢɯɫɹ� ɧɚ� ɨɞɢɧ� ɥɨɤɨɦɨɬɢɜ, 
ɬɚɤɠɟ� ɭɦɟɧɶɲɢɬɫɹ� ɜ� ɞɜɚ� ɪɚɡɚ.  ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɮɚɤɬɢɱɟɫɤɚɹ� ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɶ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ�ɧɚ�ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ ɩɭ

_
t ɨɫɬɚɧɟɬɫɹ�ɛɟɡ�ɢɡɦɟɧɟɧɢɹ, ɬɚɤ�ɤɚɤ 

ɧɚ�ɨɞɧɨɦ�ɪɚɫɱɺɬɧɨɦ�ɮɪɨɧɬɟ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɢɥɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ�ɩɭɬɹɯ 
ɦɨɠɟɬ�ɪɚɛɨɬɚɬɶ�ɬɨɥɶɤɨ�ɨɞɢɧ�ɦɚɧɟɜɪɨɜɵɣ�ɥɨɤɨɦɨɬɢɜ. 

6 ȼ� ɜɵɩɨɥɧɹɟɦɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɨɛɵɱɧɨ� ɦɧɨɝɨɤɚɧɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɢɫ-
ɤɭɫɫɬɜɟɧɧɨ�ɫɜɨɞɢɬɫɹ�ɤ�ɨɞɧɨɤɚɧɚɥɶɧɨɣ. ɉɪɢ�ɬɚɤɨɦ�ɩɨɞɯɨɞɟ, ɧɚɩɪɢɦɟɪ, ɜ�ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ�ɫ�ɮɨɪɦɭɥɨɣ (5), ɟɫɥɢ�ɥɟɜɚɹ�ɱɚɫɬɶ�ɞɚɧɧɨɝɨ�ɭɪɚɜɧɟɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɞɜɭɯ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɛɭɞɟɬ�ɭɦɟɧɶɲɚɬɶɫɹ�ɜ�ɞɜɚ 
ɪɚɡɚ, ɬɨ�ɢ�ɩɪɚɜɚɹ�ɱɚɫɬɶ�ɬɚɤɨɝɨ�ɪɚɜɟɧɫɬɜɚ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɭɦɟɧɶɲɟɧɚ�ɜ�ɞɜɚ�ɪɚɡɚ. 
ȼɟɥɢɱɢɧɚ n� ɹɜɥɹɟɬɫɹ�ɩɨɫɬɨɹɧɧɨɣ, ɬɚɤ� ɤɚɤ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɡɨ-
ɜɵɯ� ɮɪɨɧɬɨɜ ɪ

ɩɭ ɩɭ( /t t Ɇ , ɝɞɟ Ɇ – ɤɨɥɢɱɟɫɬɜɨ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ). 
ȼɟɥɢɱɢɧɚ ɪ

ɩɭt �ɹɜɥɹɟɬɫɹ�ɪɚɫɱɺɬɧɨɣ, ɧɨ�ɧɟ�ɮɢɡɢɱɟɫɤɨɣ�ɜɟɥɢɱɢɧɨɣ. 
7 ɉɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɡɧɚɱɟɧɢɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɜɚɝɨɧɨɩɨɬɨɤɚ ɜȜ � ɢ� ɭɦɟɧɶ-

ɲɟɧɢɢ�ɢɧɬɟɪɜɚɥɨɜ�ɦɟɠɞɭ�ɩɨɞɚɱɚɦɢ� ɡɚ� ɫɱɺɬ� ɭɜɟɥɢɱɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ�ɦɚɧɟɜ-
ɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɪɚɫɱɟɬɧɨɟ�ɱɢɫɥɨ�ɜɚɝɨɧɨɜ�ɜ�ɩɨɞɚɱɟ�ɭɛɨɪɤɟ�ɬɚɤɠɟ�ɭɦɟɧɶ-
ɲɢɬɫɹ. ȼ�ɱɚɫɬɧɨɫɬɢ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ�ɪɚɫɱɺɬɧɚɹ�ɡɚɝɪɭɡɤɚ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨ-
ɬɢɜɨɜ�ɛɭɞɟɬ�ɨɩɪɟɞɟɥɹɬɶɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

                                                        )./(ȡ ɩɭ

_
MTtɆ                                           (6) 

8 ȼɵɲɟɩɪɢɜɟɞɟɧɧɵɟ�ɪɚɫɫɭɠɞɟɧɢɹ�ɩɨɞɬɜɟɪɠɞɟɧɵ�ɪɚɫɱɺɬɚɦɢ�ɩɨɫɥɟ�ɜɵɜɨ-
ɞɚ�ɮɨɪɦɭɥɵ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɭɫɥɨɜɢɣ. Ɍɚɤ, ɜɟɥɢɱɢɧɚ Ɍ�ɹɜɥɹɟɬɫɹ�ɩɟɪɟɦɟɧɧɨɣ�ɢ 
ɩɪɢ�ɩɨɫɬɨɹɧɧɨɦ�ɤɨɷɮɮɢɰɢɟɧɬɟ ȡM �ɞɨɥɠɧɚ�ɭɦɟɧɶɲɚɬɶɫɹ. Ʉɨɥɢɱɟɫɬɜɨ�ɜɚɝɨ-
ɧɨɜ�ɜ�ɝɪɭɩɩɟ ɝɪ ɜȜm T �ɛɭɞɟɬ� ɬɚɤɠɟ�ɭɦɟɧɶɲɚɬɶɫɹ�ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�ɱɢɫɥɚ�ɦɚ-
ɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜ�ɭɪɚɜɧɟɧɢɢ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�ɞɥɹ�ɪɚɫɱɺɬɚ�ɫɥɭɱɚɣɧɨɣ�ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ�ɩɟɪɟɞ�ɪɚɫɯɨɞɧɨɣ�ɢɥɢ�ɞɨɯɨɞɧɨɣ�ɫɬɚɜɤɨɣ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨɬɢ-
ɜɚ�ɧɟ� ɫɥɟɞɭɟɬ� ɜɜɨɞɢɬɶ� ɱɢɫɥɨ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ. Ⱦɚɧɧɨɟ� ɩɨɥɨɠɟɧɢɟ 
ɨɛɴɹɫɧɹɟɬɫɹ�ɬɟɦ, ɱɬɨ�ɮɚɤɬɢɱɟɫɤɚɹ�ɦɚɧɟɜɪɨɜɚɹ�ɪɚɛɨɬɚ�ɛɭɞɟɬ�ɨɞɢɧɚɤɨɜɨɣ�ɩɪɢ 
ɨɞɧɨɦ�ɢ�ɞɜɭɯ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɚɯ. ȼ�ɪɟɡɭɥɶɬɚɬɟ, ɧɚɩɪɢɦɟɪ, ɩɪɢ�ɞɜɭɯ 



34 
 

ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɚɯ�ɨɛɴɺɦ�ɞɚɧɧɨɣ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɛɭɞɟɬ�ɜɵɩɨɥɧɟɧ 
ɡɚ�ɛɨɥɟɟ�ɤɨɪɨɬɤɨɟ�ɜɪɟɦɹ�ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ� ɨɞɧɢɦ�ɥɨɤɨɦɨɬɢɜɨɦ. ɗɬɨ�ɨɛɫɬɨɹ-
ɬɟɥɶɫɬɜɨ� ɭɱɬɟɧɨ� ɩɪɢ� ɪɚɫɱɟɬɟ� ȡɦ, ɤɨɬɨɪɨɟ� ɭɦɟɧɶɲɢɬɫɹ� ɜ 2 ɪɚɡɚ� ɩɪɢ� ɪɚɛɨɬɟ 
ɞɜɭɯ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ. 

ȼ�ɩɪɨɰɟɫɫɟ�ɞɨɫɬɚɜɤɢ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɨɩɟɪɚɬɨɪɨɜ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 
ɢ�ɞɪɭɝɢɯ�ɫɨɛɫɬɜɟɧɧɢɤɨɜ�ɨɧɢ�ɧɟ�ɬɨɥɶɤɨ�ɦɨɝɭɬ� ɫɥɟɞɨɜɚɬɶ�ɜ�ɨɞɧɨɦ�ɧɚɩɪɚɜɥɟ-
ɧɢɢ� ɫɨɜɦɟɫɬɧɨ� ɫ� ɩɟɪɟɜɨɡɨɱɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɜ� ɝɪɭɠɺɧɨɦ� ɫɨɫɬɨɹɧɢɢ, ɧɨ� ɢ 
ɛɵɬɶ� ɪɚɡɥɢɱɧɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. Ʉɚɤ� ɢɡɜɟɫɬɧɨ, ɜɚɝɨɧɨɩɨɬɨɤ� ɦɨɠɟɬ� ɧɚɯɨ-
ɞɢɬɶɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɞɜɢɠɟɧɢɹ�ɢɥɢ� ɩɨɤɨɹ, ɜ� ɬɨɦ� ɱɢɫɥɟ�ɩɨɞ�ɧɚɤɨɩɥɟɧɢɟɦ�ɧɚ 
ɫɨɫɬɚɜ�ɩɨɟɡɞɚ�ɢ�ɧɚ�ɤɨɧɤɪɟɬɧɭɸ�ɧɢɬɤɭ�ɝɪɚɮɢɤɚ�ɢɥɢ�ɩɨɞɚɱɭ�ɭɛɨɪɤɭ�ɜɚɝɨɧɨɜ.  

ɉɪɨɰɟɫɫ�ɧɚɤɨɩɥɟɧɢɹ�ɜɚɝɨɧɨɜ�ɹɜɥɹɟɬɫɹ�ɫɥɭɱɚɣɧɨɣ�ɜɟɥɢɱɢɧɨɣ, ɝɞɟ�ɜ�ɤɚɱɟɫɬ-
ɜɟ�ɬɪɟɛɨɜɚɧɢɹ�ɜɵɫɬɭɩɚɟɬ�ɫɪɟɞɧɹɹ�ɜɟɥɢɱɢɧɚ�ɝɪɭɩɩɵ, ɤɨɬɨɪɚɹ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɯɟɦɵ 
ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ� ɢ� ɪɚɫɩɪɟɞɟɥɹɟɦɵɯ� ɜɚɝɨ-
ɧɨɩɨɬɨɤɨɜ� ɩɨ� ɝɪɭɡɨɜɵɦ� ɮɪɨɧɬɚɦ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ. Ɋɚɫɫɦɨɬɪɢɦ� ɨɫɧɨɜɧɵɟ 
ɩɨɡɢɰɢɢ�ɫɨɝɥɚɫɧɨ�ɪɢɫɭɧɤɭ 1. 

1 ȼɚɝɨɧɵ�ɩɟɪɟɞɚɸɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɫɨɛɫɬɜɟɧɧɵɯ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ 
ɫɨ�ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ�ɧɚ�ɫɬɚɧɰɢɸ�Ɂɚɜɨɞɫɤɭɸ, ɚ�ɡɚɬɟɦ�ɩɨɞɚɸɬɫɹ�ɤ�ɤɚɠɞɨɦɭ 
ɢɡ n�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ. ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ�Ɂɚɜɨɞɫɤɨɣ�ɨɬɫɭɬ-
ɫɬɜɭɸɬ�ɦɚɧɟɜɪɨɜɵɟ�ɪɚɣɨɧɵ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɢɦ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ. 

2 ɉɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɜɵɫɬɚɜɨɱɧɵɯ�ɩɭɬɟɣ�ɧɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɚɯ�ɦɚɤɫɢɦɚɥɶ-
ɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɜ�ɩɨɞɚɱɟ�ɭɛɨɪɤɟ� ɛɭɞɟɬ� ɪɚɜɧɨ� ɝɪɭɡɨɜɨɦɭ�ɮɪɨɧɬɭ zi, 
ɟɫɥɢ� ɨɬɫɭɬɫɬɜɭɟɬ� ɛɨɥɟɟ� ɞɥɢɧɧɵɣ� ɩɭɬɶ ɮɪ

ɩɭ( )il � ɧɚ� ɝɪɭɡɨɜɨɦ� ɮɪɨɧɬɟ ɮɪ
ɩɭ( ).i iz l     

ȼ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ�ɫɢɬɭɚɰɢɢ ɮɪ
ɩɭ( )i il z! �ɦɚɤɫɢɦɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ 

ɩɨɞɚɱɟ�ɭɛɨɪɤɟ�ɛɭɞɟɬ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɞɥɢɧɟ�ɩɭɬɢ ɮɪ
ɩɭ .i il z! �Ɉɞɧɚɤɨ�ɜ�ɪɚɫɫɦɚɬ-

ɪɢɜɚɟɦɨɣ� ɫɢɬɭɚɰɢɢ� ɞɥɹ� ɩɨɞɬɹɝɢɜɚɧɢɹ� ɜɚɝɨɧɨɜ� ɜɞɨɥɶ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ 
ɞɨɥɠɧɚ�ɛɵɬɶ�ɦɚɧɟɜɪɨɜɚɹ�ɥɟɛɺɞɤɚ�ɢɥɢ�ɞɪɭɝɨɟ�ɦɚɧɟɜɪɨɜɨɟ�ɫɪɟɞɫɬɜɨ. ȼ�ɭɫɥɨ-
ɜɢɹɯ�ɩɨɞɚɱɢ�ɤ�ɝɪɭɡɨɜɵɦ�ɮɪɨɧɬɚɦ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɫ�ɩɭɬɟɣ�ɢɯ�ɜɪɟ-
ɦɟɧɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ, ɝɞɟ�ɢɦɟɟɬɫɹ� ɡɚɩɚɫ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨ-
ɫɬɚɜɚ, i�ɣ� ɝɪɭɡɨɜɨɣ� ɮɪɨɧɬ� ɛɭɞɟɬ� ɪɚɛɨɬɚɬɶ� ɜ� ɪɟɠɢɦɟ max max

ɩɭi im z � ɢɥɢ 
max
ɩɭ ɩɭ( ).i im f l � ɉɪɢ� ɷɬɨɦ� ɷɮɮɟɤɬɢɜɧɨ (ɪɚɰɢɨɧɚɥɶɧɨ) ɛɭɞɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ�ɢ�ɦɚɧɟɜɪɨɜɵɣ�ɥɨɤɨɦɨɬɢɜ. Ʉɪɨɦɟ�ɬɨɝɨ, ɛɭɞɟɬ�ɬɚɤɠɟ�ɜɨɡɦɨɠ-
ɧɨɫɬɶ�ɪɟɚɥɢɡɚɰɢɢ�ɡɚɝɪɭɡɤɢ�ɜɚɝɨɧɨɜ�ɩɨ «ɩɪɹɦɨɦɭ» ɜɚɪɢɚɧɬɭ «ɩɪɨɢɡɜɨɞɫɬɜɨ –
ɜɚɝɨɧ» ɫ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɧɚɩɪɢɦɟɪ, Ȝɩɪ, ɬ�ɱ. 

3 ȼ�ɫɥɭɱɚɟ�ɨɬɫɭɬɫɬɜɢɹ�ɡɚɩɚɫɚ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɫɬɚɧ-
ɰɢɢ� ɩɪɢɦɵɤɚɧɢɹ� ɢ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɧɟ� ɛɭɞɟɬ� ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ 
ɷɮɮɟɤɬɢɜɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ�ɢ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ. 
ɉɨɬɨɤɢ�ɢ�ɩɪɨɰɟɫɫɵ�ɛɭɞɭɬ�ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɫɥɭɱɚɣɧɵɦɢ. ɉɪɢ�ɷɬɨɦ  

maxiz z� �ɢ ɩɭ ɩɭ( ) .i i im f l z�   
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ȼ�ɞɚɧɧɨɣ� ɫɢɬɭɚɰɢɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɚɥɢɱɢɹ�ɡɚɩɚɫɚ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ. ȼ�ɬɚɤɨɣ 
ɫɢɬɭɚɰɢɢ max max

ɩɭi im z � ɢɥɢ max
ɩɭ max ɩɭ( ).i im f l � Ɍɟɨɪɟɬɢɱɟɫɤɢ�ɜɚɝɨɧɵ�ɞɨɥɠɧɵ�ɩɨ-

ɞɚɜɚɬɶɫɹ�ɜ�ɤɨɥɢɱɟɫɬɜɟ, ɪɚɜɧɨɦ�ɝɪɭɡɨɜɨɦɭ�ɮɪɨɧɬɭ max
iz �ɢɥɢ max ɩɭ( ).if l �ȼ�ɭɫɥɨ-

ɜɢɹɯ�ɧɚɥɢɱɢɹ�ɞɨɫɬɚɬɨɱɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɬɚɤɨɣ�ɩɨɞ-
ɜɢɠɧɨɣ�ɫɨɫɬɚɜ�ɛɭɞɟɬ�ɡɚɝɪɭɠɚɬɶɫɹ�ɩɨ «ɩɪɹɦɨɦɭ» ɜɚɪɢɚɧɬɭ�ɫ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 
ɩɪȜ . ɉɪɢ�ɷɬɨɦ� ɩɪɨɫɬɨɣ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɜɚɝɨɧɨɜ� ɜ� ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ� ɫ� ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɬɨɢɦɨɫɬɢ�ɜɚɝɨɧɨ�ɱɚɫɚ ɫ
ɜɱc �ɧɟ�ɞɨɥɠɟɧ�ɭɱɢɬɵɜɚɬɶɫɹ,  ɬ.  ɤ.  ɬɚɤɢɟ 

ɜɚɝɨɧɵ�ɛɭɞɭɬ�ɩɪɨɫɬɚɢɜɚɬɶ�ɧɚ�ɩɭɬɹɯ�ɢɯ�ɜɪɟɦɟɧɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɩɨ�ɪɹɞɭ�ɩɪɢ-
ɱɢɧ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɢɡ�ɡɚ�ɨɬɫɭɬɫɬɜɢɹ�ɷɮɮɟɤɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɩɨ-
ɪɨɠɧɢɯ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ�ɢɡ�ɩɨɞ�ɜɵɝɪɭɡɤɢ�ɩɨɞ�ɩɨɝɪɭɡɤɭ. ȼ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ 
ɤɨɷɮɮɢɰɢɟɧɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɚɧɟɜɪɨɜɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɩɨ� ɜɪɟɦɟɧɢ, ɜɤɥɸɱɚɹ 
ɧɚɥɢɱɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɚɧɟɜɪɨɜɵɯ�ɫɪɟɞɫɬɜ�ɧɚ�ɮɪɨɧɬɟ, ɛɭɞɟɬ�ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɢɡ�ɭɫɥɨɜɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɮɪ ɮ
ɥɱ ɮɱ ,T Ɍd                                                    (7) 

ɝɞɟ ɮɪ
ɥɱT  – ɢɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɩɨɞɚɱɚɦɢ�ɭɛɨɪɤɚɦɢ�ɧɚ�ɝɪɭɡɨɜɵɟ�ɮɪɨɧɬɵ�ɦɚɧɟɜ-

ɪɨɜɨɝɨ�ɪɚɣɨɧɚ�ɫɬɚɧɰɢɢ�Ɂɚɜɨɞɫɤɨɣ�ɢ�ɞɪ.; ɮ
ɮɱɌ  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ�ɢɧɬɟɪɜɚɥ, 

ɪɚɫɫɱɢɬɚɧɧɵɣ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ, ɛɚɡɢɪɭɸɳɢɣɫɹ�ɧɚ�ɫɥɭɱɚɣɧɨɦ 
ɫɩɪɨɫɟ�ɧɚ�ɜɚɝɨɧɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɹɜɤɚɦɢ�ɧɚ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɜɚɝɨɧɚɯ�ɜ�ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɩɪɨɫɨɦ�ɧɚ�ɩɟɪɟɜɨɡɢɦɭɸ�ɩɪɨɞɭɤɰɢɸ, ɭɱɢɬɵɜɚɟɬ�ɜɡɚɢɦɨɫɜɹɡɶ 
�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ) ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɪɵɧɤɚ�ɫ�ɬɨɜɚɪɧɵɦ [1]. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɥɚɝɚɟɦɵɣ�ɜɚɪɢɚɧɬ�ɪɚɫɱɺɬɚ�ɩɚɪɚɦɟɬɪɨɜ�ɨɫɧɨɜɵɜɚɟɬɫɹ 
ɧɚ� ɤɨɦɩɥɟɤɫɧɨɦ� ɩɨɞɯɨɞɟ, ɛɚɡɢɪɭɸɳɟɦɫɹ� ɧɚ� ɫɨɩɪɹɠɺɧɧɨɫɬɢ� ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɢ� ɧɨɪɦɚɬɢɜɧɨ�ɩɪɚɜɨɜɵɯ� ɷɥɟɦɟɧɬɨɜ� ɜ 
ɫɢɫɬɟɦɚɯ� ɩɭɬɟɣ�ɨɛɳɟɝɨ� ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢ-
ɹɬɢɣ� ɢ� ɢɧɵɯ� ɫɭɛɴɟɤɬɨɜ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɫɛɵɬɨɜɵɯ�ɫɢɫɬɟɦɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɨɞɧɨɝɨ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ 
ɝɨɫɭɞɚɪɫɬɜ. ɉɪɢ� ɷɬɨɦ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɦɟɬɨɞɨɥɨɝɢɢ� ɛɭɞɭɬ� ɭɱɢɬɵɜɚɬɶɫɹ 
ɪɢɫɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɧɚɥɢɱɢɟɦ� ɫɥɭɱɚɣɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɜ� ɜɵɲɟɭɤɚɡɚɧ-
ɧɵɯ�ɤɨɦɩɥɟɤɫɚɯ�ɢ�ɜɨ�ɜɧɟɲɧɟɣ�ɫɪɟɞɟ. ɉɪɢ�ɧɚɥɢɱɢɢ�ɞɨɫɬɚɬɨɱɧɨɝɨ�ɡɚɩɚɫɚ�ɜɚ-
ɝɨɧɨɜ� ɤɨɦɩɚɧɢɣ�ɨɩɟɪɚɬɨɪɨɜ, ɫɨɛɫɬɜɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɨɪɝɚɧɢɡɚɰɢɣ, 
ɚɪɟɧɞɨɜɚɧɧɵɯ�ɢ�ɢɧɵɯ�ɥɢɰ, ɟɫɥɢ� ɡɚɩɚɫ� ɜɚɝɨɧɨɜ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɫɬɪɭɤɬɭɪɟ�ɢɯ 
ɫɩɪɨɫɚ�ɜ�ɱɚɫɬɢ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɨɯɪɚɧɧɨɫɬɢ�ɝɪɭɡɨɜ�ɢ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɪɚɛɨɬ, ɜɨ� ɜɪɟɦɹ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ 
ɩɪɨɰɟɫɫɚ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɞɪɭɝɢɯ�ɨɩɟɪɚɰɢɣ, ɦɟɬɨɞɢɤɚ�ɪɚɫɱɺɬɚ�ɩɚɪɚɦɟɬɪɨɜ�ɛɭ-
ɞɟɬ�ɛɚɡɢɪɨɜɚɬɶɫɹ�ɧɚ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ�ɦɨɞɟɥɢ. 

ȼ�ɱɚɫɬɧɨɫɬɢ, ɩɪɢ�ɩɨɞɚɱɟ�ɭɛɨɪɤɟ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɢɡ�ɡɚɩɚɫɚ�ɧɚ 
ɩɭɬɢ�ɜɪɟɦɟɧɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɫɨ�ɫɬɚɧɰɢɢ�Ɂɚɜɨɞɫɤɨɣ, ɤɨɝɞɚ�ɢɯ�ɫɬɪɭɤɬɭɪɚ�ɫɨ-
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ɨɬɜɟɬɫɬɜɭɟɬ� ɧɨɦɟɧɤɥɚɬɭɪɟ� ɩɟɪɟɜɨɡɢɦɵɯ� ɝɪɭɡɨɜ� ɫ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɩɭɬɟɣ 
ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɧɚ�ɩɟɪɜɵɣ�ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ [1, c. 35 
�ɪɢɫɭɧɨɤ 1.12)] ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɦɚɧɟɜɪɨɜɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ�ɛɭɞɟɬ�ɨɩɪɟ-
ɞɟɥɹɬɶɫɹ�ɢɡ�ɫɨɨɬɧɨɲɟɧɢɹ 

1 ɩɭ1 1ȡ / ,t Ɍ                                                   (8) 

ɝɞɟ ɩɭ1t  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ� ɧɚ� ɩɟɪɜɵɣ� ɝɪɭɡɨɜɨɣ 
ɮɪɨɧɬ, ɱ�ɩɨɞɚɱɭ�ɭɛɨɪɤɭ; 1Ɍ  – ɢɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɰɢɤɥɚɦɢ�ɩɨɞɚɱ�ɭɛɨɪɨɤ�ɜɚɝɨ-
ɧɨɜ� ɫ� ɩɭɬɟɣ� ɢɯ� ɜɪɟɦɟɧɧɨɝɨ� ɪɚɡɦɟɳɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɫɬɚɧɰɢɢ� Ɂɚɜɨ-
ɞɫɤɨɣ, ɧɚ�ɩɟɪɜɵɣ�ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ, ɱ�ɦɟɠɞɭ�ɩɨɞɚɱɚɦɢ. 

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ [1, c. 35 (ɪɢɫɭɧɨɤ 1.12)] ɩɪɢɜɚɬɧɵɟ�ɜɚɝɨɧɵ�ɩɨɞɚɸɬɫɹ�ɫ 
ɩɭɬɟɣ�ɨɬɫɬɨɹ� ɫɬɚɧɰɢɢ�Ɂɚɜɨɞɫɤɨɣ�ɧɚ�ɤɚɠɞɵɣ�ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ� ɨɬɞɟɥɶɧɨɣ�ɩɨ-
ɞɚɱɟɣ�ɭɛɨɪɤɨɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɩɭ .it �ȼ�ɢɞɟɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ�ɩɪɢ� ɧɚɥɢ-
ɱɢɢ�ɬɚɤɢɯ�ɜɚɝɨɧɨɜ�ɜ�ɡɚɩɚɫɟ�ɫ�ɭɱɺɬɨɦ�ɢɯ�ɤɨɥɢɱɟɫɬɜɚ�ɢ�ɫɬɪɭɤɬɭɪɵ�ɜ�ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ� ɫ� ɧɨɦɟɧɤɥɚɬɭɪɨɣ�ɨɬɩɪɚɜɥɹɟɦɵɯ� ɝɪɭɡɨɜ� ɜ� ɤɚɠɞɨɣ�ɩɨɞɚɱɟ�ɭɛɨɪɤɟ�ɧɚ� ɨɬ-
ɞɟɥɶɧɵɣ�ɝɪɭɡɨɜɨɣ�ɮɪɨɧɬ�ɛɭɞɟɬ�ɩɨɞɚɜɚɬɶɫɹ max max

ɩɭi im z �ɢɥɢ max
ɩɭ ɩɭ( )i im f l �ɜɚ-

ɝɨɧɨɜ. Ⱦɥɹ� ɪɚɡɥɢɱɧɵɯ� ɪɚɫɫɬɨɹɧɢɣ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɮɪɨɧɬɵ�ɩɨɝɪɭɡɤɢ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɭit �ɛɭɞɭɬ�ɧɟɨɞɢɧɚɤɨɜɵɦɢ. 

ȼɵɩɨɥɧɹɬɶ� ɦɚɧɟɜɪɨɜɵɟ� ɨɩɟɪɚɰɢɢ� ɦɨɠɟɬ� ɨɞɢɧ� ɢɥɢ� ɧɟɫɤɨɥɶɤɨ� ɦɚɧɟɜɪɨ-
ɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ. ɗɬɨ�ɡɚɜɢɫɢɬ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ n�ɢ�ɪɚɫɫɬɨɹ-
ɧɢɣ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ .ɩɭɬil Ⱦɥɹ� ɝɪɭɩɩɵ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɝɪɭɡɨɜɵɯ 
ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ�ɩɨɬɨɤɨɜ�ɩɨɞɚɱ-
ɭɛɨɪɨɤ� ɜɚɝɨɧɨɜ� ɦɨɠɧɨ� ɪɚɫɫɱɢɬɚɬɶ� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɝɪɭɡɤɢ� ɦɚɧɟɜɪɨɜɨɝɨ� ɥɨ-
ɤɨɦɨɬɢɜɚ�ɩɨ�ɮɨɪɦɭɥɟ 

ɩɭ
1

ȡ / ,
n

T i
i

t Ɍ
 

 ¦                                               (9) 

ɝɞɟ T – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɤɨɧɤɪɟɬɧɨɣ� ɩɨɞɚɱɟɣ-
ɭɛɨɪɤɨɣ�ɜɫɟɯ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ, ɱ�ɰɢɤɥ (ɪɢɫɭɧɨɤ 2). 

tɩɭ1 ...

Ɍ

tɩɭ2 tɩɭ3 tɩɭn ɜɫ
1

n

i
i

t
 
¦

 
 

Ɋɢɫɭɧɨɤ 2 – Ƚɪɚɮɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɤɨɧɤɪɟɬɧɨɝɨ�ɰɢɤɥɚ T�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ 

 

ɇɚ�ɪɢɫɭɧɤɟ 2 ɜɟɥɢɱɢɧɵ ɩɭit � ɪɚɜɧɵ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɹɦ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ 

ɜɚɝɨɧɨɜ�ɧɚ�ɨɬɞɟɥɶɧɵɟ�ɝɪɭɡɨɜɵɟ�ɮɪɨɧɬɵ�ɩɨɝɪɭɡɤɢ. ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�ɪɢɫɭɧ-
ɤɨɦ 2 ɮɨɪɦɭɥɭ (9) ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�ɜ�ɜɢɞɟ 
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ɩɭ ɩɭ ɜɫ
1 1 1

ȡ / ( ),
n n n

T i i i
i i i

t t t
   

 �¦ ¦ ¦  (10) 

ɝɞɟ tɜɫi – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ 
�ɩɪɨɫɬɨɣ�ɥɨɤɨɦɨɬɢɜɚ�ɢɡ�ɡɚ�ɜɪɚɠɞɟɛɧɨɫɬɢ�ɦɚɪɲɪɭɬɨɜ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ, ɜɨɡɧɢ-
ɤɚɸɳɢɯ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɩɪɨɫɬɨɟɜ�ɭ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɢɡ�ɡɚ�ɧɟɫɨ-
ɝɥɚɫɨɜɚɧɧɵɯ�ɞɟɣɫɬɜɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɟɪɟɪɵɜɨɜ�ɢ�ɞɪ.). 

Ⱥɧɚɥɢɡ� ɮɨɪɦɭɥɵ (10) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɝɪɭɡɤɢ�ɦɚɧɟɜɪɨ-
ɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɢɥɢ� ɥɨɤɨɦɨɬɢɜɚ� ɛɭɞɟɬ� ɜ� ɥɸɛɨɦ� ɫɥɭɱɚɟ�ɦɟɧɶɲɟ� ɟɞɢɧɢɰɵ 
�ȡɬ < 1). ȿɫɥɢ�ȡɬ > 1, ɬɨ�ɞɨɥɠɧɵ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɜɜɨɞɢɬɶɫɹ�ɦɚɧɟɜɪɨɜɵɟ�ɫɪɟɞ-
ɫɬɜɚ (ɥɨɤɨɦɨɬɢɜ�ɢ�ɞɪ.). 

ɋɪɚɜɧɟɧɢɟ�ɫɨɨɬɧɨɲɟɧɢɣ (9) ɢ (10) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɫɭɦɦɚ�ɡɧɚɦɟɧɚɬɟɥɟɣ  

ɩɭ ɜɫ
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Ʉɪɨɦɟ� ɬɨɝɨ, ɤɨɷɮɮɢɰɢɟɧɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ� ɜɨ 
ɜɪɟɦɟɧɢ�ɜɫɟɝɞɚ�ɛɭɞɟɬ�ɦɟɧɶɲɟ�ɟɞɢɧɢɰɵ, ɬɚɤ�ɤɚɤ�ɡɧɚɦɟɧɚɬɟɥɶ�ɛɨɥɶɲɟ�ɱɢɫɥɢ-
ɬɟɥɹ. ɉɪɢ� ɢɡɜɟɫɬɧɨɦ� ɤɨɷɮɮɢɰɢɟɧɬɟ� ȡɬ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶ�ɰɢɤɥɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ T�ɜɫɟɯ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ�ɫ�ɪɢɫɭɧɤɨɦ 2. ɉɪɢ�ɬɪɚɞɢɰɢɨɧɧɨɦ�ɩɨɞɯɨɞɟ�ɤ�ɪɚɫɱɺɬɭ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɡɚ-
ɝɪɭɡɤɢ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ� ɩɨ� ɜɪɟɦɟɧɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ T 
ɩɪɢɧɢɦɚɟɬɫɹ�ɪɚɜɧɨɣ� ɫɭɬɤɚɦ� ɡɚ�ɜɵɱɟɬɨɦ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɯ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ: 

ɜɫ
1

24 .
n

i
i

T t
 

 �¦  (12) 

ɂɫɫɥɟɞɨɜɚɧɢɹ [1, 2] ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ� ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ� ɩɨɝɪɭɡɤɢ� ɢ� ɜɵɝɪɭɡɤɢ Ɍ� ɫɨɞɟɪɠɢɬ� ɫɥɭɱɚɣɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ. ɗɬɨ�ɨɛɴɹɫɧɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦɢ�ɩɪɢɱɢɧɚɦɢ: 

1) ɫɩɪɨɫ�ɧɚ�ɜɚɝɨɧɵ�ɢ�ɞɪɭɝɢɟ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɪɟɞɫɬɜɚ�ɧɟɩɨɫɬɨɹɧɧɵɣ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ, ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ, ɧɚɥɢɱɢɟɦ�ɫɥɭɱɚɣɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɜ�ɫɩɪɨ-
ɫɟ�ɧɚ�ɩɟɪɟɜɨɡɢɦɭɸ�ɩɪɨɞɭɤɰɢɸ�ɧɚ�ɬɨɜɚɪɧɵɣ�ɪɵɧɨɤ; 

2) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ 
ɬɚɤɠɟ� ɢɡɦɟɧɹɟɬɫɹ� ɜɨ� ɜɪɟɦɟɧɢ� ɢɡ�ɡɚ� ɩɨɹɜɥɟɧɢɹ� ɜɫɟɜɨɡɦɨɠɧɵɯ� ɨɬɤɥɨɧɟɧɢɣ: 
ɩɪɨɫɬɨɹɦɢ�ɢɡ�ɡɚ�ɜɪɚɠɞɟɛɧɨɫɬɢ�ɦɚɪɲɪɭɬɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɦɚɧɟɜɪɨɜɵɯ�ɩɟɪɟɞɜɢ-
ɠɟɧɢɣ, ɱɟɥɨɜɟɱɟɫɤɨɝɨ�ɮɚɤɬɨɪɚ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɨɬɨɤɨɜ�ɜɨ�ɜɪɟɦɟɧɢ�ɢ�ɞɪ.; 

3) ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɜ� ɩɨɞɚɱɟ�ɭɛɨɪɤɟ� ɧɚ� ɮɪɨɧɬɵ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ 
ɧɟ� ɹɜɥɹɟɬɫɹ� ɩɨɫɬɨɹɧɧɨɣ� ɜɟɥɢɱɢɧɨɣ, ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ� ɩɨɞɚɜɚɟɦɵɯ�ɜɚɝɨɧɨɜ 
ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɫɨ�ɫɩɟɰɢɚɥɶɧɵɯ�ɩɭɬɟɣ�ɢɯ�ɜɪɟɦɟɧɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɪɹɞɚ 
ɞɪɭɝɢɯ�ɩɪɢɱɢɧ. 
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Ɍɟɨɪɟɬɢɱɟɫɤɢ «ɫɥɭɱɚɣɧɚɹ�ɜɟɥɢɱɢɧɚ Ɍ�ɪɚɫɩɪɟɞɟɥɟɧɚ�ɩɨ�ɡɚɤɨɧɭ�ɗɪɥɚɧɝɚ n�ɝɨ 
ɩɨɪɹɞɤɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɢɧɬɟɪɜɚɥ�ɜɪɟɦɟɧɢ�ɫɨɞɟɪɠɚɳɢɣ n�ɢɧɬɟɪɜɚɥɨɜ Ti 
ɦɟɠɞɭ�ɫɨɛɵɬɢɹɦɢ�ɜ�ɷɬɨɦ�ɩɨɬɨɤɟ» [3, ɫ. 368]. 

ȼ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɢɫɩɨɥɶɡɭɸɬ� ɧɨɪɦɢɪɨɜɚɧ-
ɧɵɣ� ɡɚɤɨɧ�ɗɪɥɚɧɝɚ n�ɝɨ�ɩɨɪɹɞɤɚ, ɩɨ�ɤɨɬɨɪɨɦɭ�ɪɚɫɩɪɟɞɟɥɟɧɚ� ɫɥɭɱɚɣɧɚɹ� ɜɟ-
ɥɢɱɢɧɚ Ɍ [3, ɫ. 369]: 

/ .T T n  (13) 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ�ɤ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɡɚɞɚɱɟ�ɜɟɥɢɱɢɧɚ T �ɨɩɪɟɞɟɥɹɟɬ�ɫɪɟɞ-

ɧɟɟ�ɡɧɚɱɟɧɢɟ Ti�ɩɨ�ɮɨɪɦɭɥɟ 
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1
, �ɱ�ɬɪɟɛɨɜɚɧɢɟ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɤɨɧɭ�ɗɪɥɚɧɝɚ n�ɝɨ� ɩɨɪɹɞɤɚ� ɩɨɞɱɢɧɟɧɚ� ɫɭɦɦɚ� ɧɟɡɚɜɢ-
ɫɢɦɵɯ�ɫɥɭɱɚɣɧɵɯ�ɜɟɥɢɱɢɧ T1 + T2 + … + Tn, ɤɚɠɞɚɹ�ɢɡ�ɤɨɬɨɪɵɯ�ɪɚɫɩɪɟɞɟɥɟ-
ɧɚ�ɩɨ�ɩɨɤɚɡɚɬɟɥɶɧɨɦɭ� ɡɚɤɨɧɭ� ɫ� ɩɚɪɚɦɟɬɪɨɦ�Ȝ. Ɂɚɤɨɧ�ɗɪɥɚɧɝɚ n�ɝɨ�ɩɨɪɹɞɤɚ 
ɬɟɫɧɨ�ɫɜɹɡɚɧ�ɫɨ�ɫɬɚɰɢɨɧɚɪɧɵɦ�ɩɭɚɫɫɨɧɨɜɫɤɢɦ (ɩɪɨɫɬɟɣɲɢɦ) ɩɨɬɨɤɨɦ�ɫ�ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɶɸ�Ȝ. ɉɪɢ�ɷɬɨɦ�ɫɥɭɱɚɣɧɚɹ�ɜɟɥɢɱɢɧɚ T�ɛɭɞɟɬ�ɩɨɞɱɢɧɹɬɶɫɹ�ɡɚɤɨɧɭ 
ɗɪɥɚɧɝɚ n�ɝɨ�ɩɨɪɹɞɤɚ [3, ɫ. 175]. 

Ⱦɨɤɚɡɚɧɨ, ɱɬɨ�ɫɥɭɱɚɣɧɚɹ�ɜɟɥɢɱɢɧɚ 1/ Ȝ,T  ɚ�ɟɺ� ɫɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ı 1/ (Ȝ )T n  [3, ɫ. 175]. Ⱥɧɚɥɢɡ� ɞɚɧɧɵɯ� ɫɨɨɬɧɨɲɟɧɢɣ�ɩɨɤɚɡɵ-

ɜɚɟɬ, ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ n�ɫɥɭɱɚɣɧɚɹ�ɜɟɥɢɱɢɧɚ T �ɧɟ�ɦɟɧɹɟɬɫɹ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ 
ɫɪɟɞɧɟɟ� ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ� ɨɬɤɥɨɧɟɧɢɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɜɟɥɢɱɢɧɵ T � ɧɟɨɝɪɚ-
ɧɢɱɟɧɧɨ� ɭɦɟɧɶɲɚɟɬɫɹ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɤɨɷɮɮɢɰɢɟɧɬ� ɜɚɪɢɚɰɢɢ� ɫɬɪɟɦɢɬɫɹ� ɤ 
ɧɭɥɸ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɥɭɱɚɣɧɚɹ�ɜɟɥɢɱɢɧɚ T �ɩɨɞɱɢɧɹɟɬɫɹ�ɧɨɪɦɢɪɨɜɚɧɧɨɦɭ�ɡɚ-
ɤɨɧɭ�ɗɪɥɚɧɝɚ n�ɝɨ�ɩɨɪɹɞɤɚ, ɚ�ɜɟɥɢɱɢɧɚ T – ɡɚɤɨɧɭ�ɗɪɥɚɧɝɚ. ɉɪɢ�ɷɬɨɦ�ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɟ� ɨɠɢɞɚɧɢɟ� ɞɥɹ� ɡɚɤɨɧɚ�ɗɪɥɚɧɝɚ n�ɝɨ�ɩɨɪɹɞɤɚ� ɪɚɜɧɨ / Ȝ,Tm n , ɚ 

ɫɪɟɞɧɟɟ� ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ� ɨɬɤɥɨɧɟɧɢɟ ı � Ȝ.T n � ȼ� ɬɚɛɥɢɰɟ 1 ɫɜɟɞɟɧɵ� ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɟ�ɱɢɫɥɨɜɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
Ɍɚɛɥɢɰɚ 1 – ɑɢɫɥɨɜɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɡɚɤɨɧɚ n�ɝɨ�ɩɨɪɹɞɤɚ�ɗɪɥɚɧɝɚ�ɢ�ɧɨɪɦɢɪɨ-

ɜɚɧɧɨɝɨ�ɡɚɤɨɧɚ�ɗɪɥɚɧɝɚ 

Ɂɚɤɨɧ�ɗɪɥɚɧɝɚ / ȜTm n  ı � ȜT n  nɌ 1/Ȗ   

ɇɨɪɦɢɪɨɜɚɧɧɵɣ�ɡɚɤɨɧ�ɗɪɥɚɧɝɚ 1/Ȝ_  
Ɍ

m  ı 1/ (Ȝ )T n  n
Ɍ

1/Ȗ _   
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Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 1 ɩɨɡɜɨɥɹɟɬ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ: 
1) ɤɨɷɮɮɢɰɢɟɧɬɵ� ɜɚɪɢɚɰɢɢ�ɞɥɹ� ɡɚɤɨɧɚ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ n�ɝɨ�ɩɨɪɹɞɤɚ�ɗɪ-

ɥɚɧɝɚ�ɢ�ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ�ɡɚɤɨɧɚ�ɗɪɥɚɧɝɚ�ɫɨɜɩɚɞɚɸɬ�ɢ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ n�ɢɦɟ-
ɸɬ�ɨɞɢɧɚɤɨɜɭɸ�ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ .1/ȖȖ _ n

Ɍ
Ɍ   �ȼ�ɱɚɫɬɧɨɫɬɢ, 

ɞɥɹ «ȻɆɁ – ɭɩɪɚɜɥɹɸɳɚɹ�ɤɨɦɩɚɧɢɹ ”ȻɆɄ”» ɢɧɬɟɪɜɚɥɵ�ɦɟɠɞɭ�ɩɟɪɟɞɚɱɚɦɢ 
ɜɚɝɨɧɨɜ�ɫɨ�ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ�ɧɚ�ɩɭɬɶ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɞɱɢɧɹɸɬ-
ɫɹ� ɡɚɤɨɧɭ�ɗɪɥɚɧɝɚ 4-ɝɨ�ɢ 5-ɝɨ� ɩɨɪɹɞɤɨɜ. ɉɪɢ� ɷɬɨɦ� ɤɨɷɮɮɢɰɢɟɧɬ� ɜɚɪɢɚɰɢɢ 
ɦɟɠɞɭ�ɩɟɪɟɞɚɱɚɦɢ�ɜɚɝɨɧɨɜ�ɥɟɠɢɬ�ɜ�ɩɪɟɞɟɥɚɯ 0,45–0,52; 

2) ɩɪɢ n = 1 ɡɚɤɨɧ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ n�ɝɨ� ɩɨɪɹɞɤɚ�ɗɪɥɚɧɝɚ�ɢ�ɧɨɪɦɢɪɨɜɚɧ-
ɧɵɣ�ɡɚɤɨɧ�ɗɪɥɚɧɝɚ�ɩɪɟɜɪɚɳɚɸɬɫɹ�ɜ�ɩɨɤɚɡɚɬɟɥɶɧɵɣ�ɡɚɤɨɧ, ɝɞɟ  

1/ Ȝ,T Tm m   .Ȝ/ıı _ n
Ɍ

Ɍ    ;1/ȖȖ _ n
Ɍ

Ɍ    

3) ɫɪɟɞɧɟɟ� ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ� ɨɬɤɥɨɧɟɧɢɟ� ɜɟɥɢɱɢɧɵ T � ɫ� ɭɜɟɥɢɱɟɧɢɟɦ n 
ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨ�ɩɨɞɬɜɟɪɠɞɚɟɬ�ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, 
ɦɚɧɟɜɪɨɜɵɦ�ɥɨɤɨɦɨɬɢɜɨɦ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ, ɬɚɤ�ɤɚɤ 
ɩɪɢ�ɷɬɨɦ�ɛɭɞɟɬ�ɭɦɟɧɶɲɚɬɶɫɹ�ɩɪɨɫɬɨɣ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣɫɬɜɚ (ɫɥɭɱɚɣ-
ɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɢɥɢ� ɪɢɫɤɨɜɚɹ� ɧɚɞɛɚɜɤɚ) ɡɚ� ɫɱɺɬ� ɭɦɟɧɶɲɟɧɢɹ� ɫɪɟɞɧɟɝɨ 
ɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ�ɨɬɤɥɨɧɟɧɢɹ ı .T

�ɇɚɥɢɱɢɟ�ɞɚɧɧɨɣ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɩɨɡɜɨɥɹ-
ɟɬ�ɨɛɨɫɧɨɜɚɬɶ�ɨɩɬɢɦɚɥɶɧɵɣ�ɭɪɨɜɟɧɶ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɦɚɧɟɜɪɨ-
ɜɵɦɢ� ɥɨɤɨɦɨɬɢɜɚɦɢ� ɮɪɨɧɬɨɜ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, ɦɟɫɬ� ɜɪɟɦɟɧɧɨɝɨ� ɪɚɡɦɟ-
ɳɟɧɢɹ� ɜɚɝɨɧɨɜ� ɤɨɦɩɚɧɢɣ�ɨɩɟɪɚɬɨɪɨɜ, ɫɨɛɫɬɜɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɨɪɝɚɧɢ-
ɡɚɰɢɣ, ɚɪɟɧɞɨɜɚɧɧɵɯ�ɢ�ɢɧɵɯ�ɫɭɛɴɟɤɬɨɜ�ɜ�ɩɪɟɞɟɥɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɭɬɟɣ 
ɤɚɤ�ɧɟɨɛɳɟɝɨ, ɬɚɤ�ɢ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 
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ɋɈɁȾȺɇɂȿ�ɉɅȺɇȺ�ɍɑȺɋɌɄȺ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȽɈ�ɉɍɌɂ  
ɋ�ɉɊɂɆȿɇȿɇɂȿɆ�ȺɗɊɈɎɈɌɈɋɔȿɆɄɂ 

ɉɪɟɞɫɬɚɜɥɟɧ�ɩɨɞɯɨɞ�ɤ�ɫɨɡɞɚɧɢɸ�ɩɥɚɧɚ�ɭɱɚɫɬɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɫ�ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ�ɪɟɡɭɥɶɬɚɬɨɜ�ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ�ɦɟɬɨɞɚɦɢ�ɋȺɉɊ. Ⱦɚɧɧɵɣ�ɩɨɞɯɨɞ�ɹɜɥɹɟɬɫɹ�ɜɚɠ-
ɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɭɬɟɣ. Ɉɩɢɫɵɜɚɸɬɫɹ�ɩɪɨɰɟɫɫ�ɪɚɡɪɚɛɨɬɤɢ�ɩɥɚɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ, ɟɝɨ�ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɢ�ɩɪɟɢɦɭɳɟɫɬɜɚ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɩɪɢɦɟɧɹɟɦɵɟ�ɦɟɬɨɞɵ�ɢ�ɬɟɯ-
ɧɨɥɨɝɢɢ, ɚ�ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɵ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɢ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɪɟɚɥɢɡɚɰɢɢ. 

ɋɨɜɪɟɦɟɧɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɰɢɮɪɨɜɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ 
ɩɪɨɟɤɬɨɜ� ɬɪɟɛɭɸɬ� ɜɧɟɞɪɟɧɢɹ�ɩɟɪɟɞɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɞɥɹ�ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ�ɢ�ɬɨɱɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɢɧɠɟɧɟɪɧɵɯ�ɡɚɞɚɱ. ȼ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɨɬ-
ɪɚɫɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɫɢɫɬɟɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ) ɜ 
ɫɨɱɟɬɚɧɢɢ�ɫ�ɞɚɧɧɵɦɢ�ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ�ɫɬɚɧɨɜɢɬɫɹ�ɜɚɠɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ�ɩɥɚɧɚ. ɗɬɨɬ�ɩɨɞɯɨɞ� ɩɨɡɜɨɥɹɟɬ�ɧɟ�ɬɨɥɶɤɨ� ɫɨɤɪɚɬɢɬɶ� ɜɪɟɦɟɧɧɵɟ�ɢ 
ɮɢɧɚɧɫɨɜɵɟ�ɢɡɞɟɪɠɤɢ, ɧɨ�ɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɩɪɨɟɤɬɧɵɯ�ɪɟɲɟ-
ɧɢɣ. ȼ�ɫɬɚɬɶɟ�ɩɪɟɞɫɬɚɜɥɟɧ�ɩɪɨɰɟɫɫ�ɪɚɡɪɚɛɨɬɤɢ�ɩɥɚɧɚ�ɭɱɚɫɬɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɝɨ�ɩɭɬɢ, ɜɤɥɸɱɚɸɳɢɣ�ɨɩɢɫɚɧɢɟ�ɦɟɬɨɞɨɜ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧɧɵɯ, ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɩɪɢɦɟɧɹɟɦɵɯ�ɩɪɨɝɪɚɦɦ�ɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɯ�ɩɪɢɦɟɧɟɧɢɹ�ɧɚ 
ɩɪɚɤɬɢɤɟ. 

Ɉɞɧɢɦ�ɢɡ�ɫɩɨɫɨɛɨɜ�ɩɨɜɵɲɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɬɪɭɞɚ�ɩɪɢ�ɜɵɩɨɥɧɟ-
ɧɢɢ�ɩɪɨɟɤɬɧɨ�ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ� ɪɚɛɨɬ�ɧɚ� ɨɛɴɟɤɬɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ� ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɰɢɮɪɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɣ. 
ɇɚɢɛɨɥɟɟ�ɪɟɡɭɥɶɬɚɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɢɡɵɫɤɚɧɢɣ�ɢ�ɧɚ�ɫɬɚɞɢɢ 
ɪɚɡɪɚɛɨɬɤɢ�ɩɪɟɞɩɪɨɟɤɬɧɨɣ�ɢ�ɩɪɨɟɤɬɧɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ 
ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ. ɉɨ�ɩɨɥɭɱɟɧɧɵɦ�ɬɨɱɤɚɦ�ɫɨɡɞɚɺɬɫɹ�ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɣ�ɩɥɚɧ�ɫ 
ɪɚɫɩɨɡɧɚɜɚɧɢɟɦ�ɨɫɧɨɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ, ɨɩɪɟɞɟɥɹɸɬ-
ɫɹ�ɤɚɱɟɫɬɜɟɧɧɵɟ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɨɛɴɟɤɬɚ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
�ɤɨɧɮɢɝɭɪɚɰɢɹ�ɪɟɥɶɟɮɚ, ɩɥɨɬɧɨɫɬɶ�ɡɚɫɬɪɨɣɤɢ, ɤɨɥɢɱɟɫɬɜɨ�ɨɩɨɪ�ɥɢɧɢɣ�ɷɥɟɤ-
ɬɪɨɩɟɪɟɞɚɱ� ɢ� ɤɨɧɬɚɤɬɧɨɣ� ɫɟɬɢ� ɢ� ɞɪ.). Ⱥɷɪɨɮɨɬɨɫɴɟɦɤɚ�ɨɛɟɫɩɟɱɢɜɚɟɬ� ɜɵɫɨ-
ɤɭɸ�ɞɟɬɚɥɢɡɚɰɢɸ�ɷɥɟɦɟɧɬɨɜ�ɧɚ�ɦɟɫɬɧɨɫɬɢ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɨɛɥɟɝɱɢɬɶ�ɪɚɫɩɨ-
ɡɧɚɜɚɧɢɟ� ɨɛɴɟɤɬɨɜ� ɜ� ɤɚɦɟɪɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɢ� ɫɨɡɞɚɬɶ� ɰɢɮɪɨɜɭɸ� ɦɨɞɟɥɶ 
ɦɟɫɬɧɨɫɬɢ.  
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Ɉɛɪɚɛɨɬɤɚ�ɞɚɧɧɵɯ�ɩɨɥɟɜɵɯ�ɢɡɦɟɪɟɧɢɣ�ɢ�ɢɯ�ɭɪɚɜɧɢɜɚɧɢɟ�ɜ�ɩɪɨɜɟɞɟɧɧɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɜɵɩɨɥɧɹɥɢɫɶ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɝɪɚɦɦɧɨɣ� ɫɪɟɞɵ Agisoft 
Metashape Professional, ɤɨɬɨɪɚɹ� ɨɛɥɚɞɚɟɬ� ɲɢɪɨɤɢɦɢ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� ɞɥɹ 
ɫɨɡɞɚɧɢɹ�ɜɵɫɨɤɨɬɨɱɧɵɯ�ɝɟɨɩɪɢɜɹɡɚɧɧɵɯ�ɦɨɞɟɥɟɣ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ�ɞɚɧɧɨɣ�ɩɪɨɝɪɚɦɦɧɨɣ�ɫɪɟɞɵ. 
1 ɋɨɡɞɚɧɢɟ�ɩɥɨɬɧɵɯ�ɨɛɥɚɤɨɜ�ɬɨɱɟɤ. ɇɚ�ɨɫɧɨɜɟ�ɩɟɪɟɤɪɵɜɚɸɳɢɯɫɹ�ɰɢɮɪɨ-

ɜɵɯ�ɫɧɢɦɤɨɜ�ɢ�ɞɚɧɧɵɯ�ɨ�ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ�ɤɨɨɪɞɢɧɚɬɚɯ�ɮɨɪɦɢɪɭɸɬɫɹ�ɨɛɥɚɤɚ 
ɬɨɱɟɤ, ɤɨɬɨɪɵɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɜɵɫɨɤɭɸ�ɞɟɬɚɥɢɡɚɰɢɸ�ɢ�ɬɨɱɧɨɫɬɶ. 

2 Ɋɚɡɪɚɛɨɬɤɚ� ɬɟɤɫɬɭɪɢɪɨɜɚɧɧɵɯ� ɢ� ɩɨɥɢɝɨɧɚɥɶɧɵɯ� ɦɨɞɟɥɟɣ. ɉɪɨɝɪɚɦɦɚ 
ɩɨɡɜɨɥɹɟɬ�ɝɟɧɟɪɢɪɨɜɚɬɶ�ɩɨɥɢɝɨɧɚɥɶɧɵɟ�ɦɨɞɟɥɢ�ɫ�ɬɟɤɫɬɭɪɨɣ, ɱɬɨ�ɦɚɤɫɢɦɚɥɶ-
ɧɨ�ɩɪɢɛɥɢɠɚɟɬ�ɢɯ�ɤ�ɪɟɚɥɶɧɨɦɭ�ɜɢɞɭ�ɨɛɴɟɤɬɨɜ. 

3 ɋɨɡɞɚɧɢɟ�ɰɢɮɪɨɜɵɯ�ɦɨɞɟɥɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɢ�ɤɨɧɬɭɪɨɜ (ɐɆɉ�ɐɆɄ). ɇɚ 
ɨɫɧɨɜɟ�ɩɥɨɬɧɵɯ�ɨɛɥɚɤɨɜ�ɬɨɱɟɤ�ɮɨɪɦɢɪɭɸɬɫɹ�ɰɢɮɪɨɜɵɟ�ɦɨɞɟɥɢ�ɦɟɫɬɧɨɫɬɢ, 
ɤɨɬɨɪɵɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɪɟɥɶɟɮɚ�ɢ�ɩɨɞɝɨɬɨɜɤɢ�ɞɚɧɧɵɯ�ɞɥɹ�ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ. 

4 ɉɨɫɬɪɨɟɧɢɟ� ɨɪɬɨɮɨɬɨɩɥɚɧɨɜ. ɉɪɨɝɪɚɦɦɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɩɨɡɜɨɥɹɟɬ 
ɫɨɡɞɚɜɚɬɶ�ɜɵɫɨɤɨɬɨɱɧɵɟ�ɨɪɬɨɮɨɬɨɩɥɚɧɵ, ɤɨɬɨɪɵɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɝɟɨɞɟɡɢɢ, 
ɤɚɪɬɨɝɪɚɮɢɢ�ɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

Agisoft Metashape Professional ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɨɛɪɚɛɚɬɵɜɚɟɬ� ɞɚɧɧɵɟ� ɩɨ-
ɥɟɜɵɯ�ɢɡɦɟɪɟɧɢɣ, ɜɤɥɸɱɚɹ� ɭɪɚɜɧɢɜɚɧɢɟ� ɷɥɟɦɟɧɬɨɜ, ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɩɪɨ-
ɳɚɟɬ� ɩɪɨɰɟɫɫ� ɫɨɡɞɚɧɢɹ� ɝɟɨɩɪɢɜɹɡɚɧɧɵɯ� ɦɨɞɟɥɟɣ� ɢ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɢɯ� ɜɵɫɨ-
ɤɭɸ�ɬɨɱɧɨɫɬɶ. Ⱦɥɹ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧɧɵɯ�ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɨɣ 
ɫɴɟɦɤɢ�ɢ�ɢɯ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɛɵɥɚ�ɩɪɢɦɟɧɟɧɚ�ɋȺɉɊ «Ɍɨɩɨɦɚ-
ɬɢɤ Robur», ɤɨɬɨɪɚɹ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɲɢɪɨɤɢɣ�ɧɚɛɨɪ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɞɥɹ�ɪɚɛɨ-
ɬɵ�ɫ� ɨɛɥɚɤɚɦɢ� ɬɨɱɟɤ. ɉɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ «Ɍɨɩɨɦɚɬɢɤ Robur» ɨɛɥɚ-
ɞɚɟɬ�ɫɥɟɞɭɸɳɢɦɢ�ɤɥɸɱɟɜɵɦɢ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ. 

1 ɂɦɩɨɪɬ�ɞɚɧɧɵɯ�ɨɛɥɚɤɚ�ɬɨɱɟɤ. ɉɪɨɝɪɚɦɦɚ�ɩɨɞɞɟɪɠɢɜɚɟɬ�ɡɚɝɪɭɡɤɭ�ɞɚɧ-
ɧɵɯ�ɫ�ɩɪɢɛɨɪɨɜ�ɜ�ɮɨɪɦɚɬɟ�ɨɛɥɚɤɨɜ�ɬɨɱɟɤ (*.las), ɱɬɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɭɞɨɛɧɭɸ 
ɢɧɬɟɝɪɚɰɢɸ�ɞɚɧɧɵɯ�ɫɴɟɦɤɢ�ɜ�ɪɚɛɨɱɭɸ�ɫɪɟɞɭ. 

2 Ɋɚɛɨɬɚ� ɫ� ɨɛɥɚɤɨɦ� ɬɨɱɟɤ� ɜ 3D. ɋȺɉɊ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɫɦɚɬɪɢɜɚɬɶ, ɧɚ-
ɫɬɪɚɢɜɚɬɶ�ɨɬɨɛɪɚɠɟɧɢɟ�ɢ�ɩɪɨɜɨɞɢɬɶ�ɚɧɚɥɢɡ�ɨɛɥɚɤɨɜ�ɬɨɱɟɤ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
3D-ɜɢɞɚ. ɗɬɨ�ɜɤɥɸɱɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɞɟɬɚɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɝɟɨɦɟɬɪɢɢ�ɢ�ɫɬɪɭɤ-
ɬɭɪ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ. 

3 ɉɨɫɬɪɨɟɧɢɟ� ɩɨɜɟɪɯɧɨɫɬɟɣ. ɇɚ� ɨɫɧɨɜɟ� ɞɚɧɧɵɯ� ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɨɣ 
ɫɴɟɦɤɢ�ɜ�ɩɪɨɝɪɚɦɦɟ�ɪɟɚɥɢɡɨɜɚɧɨ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ�ɩɨɫɬɪɨɟɧɢɟ�ɰɢɮɪɨɜɵɯ�ɦɨ-
ɞɟɥɟɣ�ɪɟɥɶɟɮɚ�ɢɥɢ�ɞɪɭɝɢɯ�ɤɨɧɬɭɪɨɜ, ɱɬɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɫɤɨɪɹɟɬ�ɩɪɨɰɟɫɫ�ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ�ɢ�ɩɨɞɝɨɬɨɜɤɢ�ɞɚɧɧɵɯ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɗɬɢ� ɮɭɧɤɰɢɢ� ɩɨɡɜɨɥɹɸɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� Ɍɨɩɨɦɚɬɢɤ Robur ɜ� ɤɚɱɟɫɬɜɟ 
ɭɞɨɛɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ� ɢ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɮɨɬɨɝɪɚɦɦɟɬɪɢɢ, 
ɨɛɟɫɩɟɱɢɜɚɹ�ɜɵɫɨɤɭɸ�ɬɨɱɧɨɫɬɶ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɝɟɨɞɟɡɢɱɟɫɤɢɯ 
ɢ�ɢɧɠɟɧɟɪɧɵɯ�ɡɚɞɚɱ. 

ɇɚ� ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ� ɩɪɢɦɟɪ� ɡɚɝɪɭɠɟɧɧɨɝɨ� ɨɛɥɚɤɚ� ɬɨɱɟɤ� ɜ� ɨɤɧɚɯ 
ɩɥɚɧɚ�ɢ 3D-ɜɢɞɚ. Ⱦɚɧɧɚɹ�ɜɢɡɭɚɥɢɡɚɰɢɹ�ɩɨɡɜɨɥɹɟɬ�ɛɵɫɬɪɨ�ɨɰɟɧɢɬɶ�ɤɚɱɟɫɬɜɨ�ɢ 
ɫɬɪɭɤɬɭɪɭ�ɞɚɧɧɵɯ, ɚ�ɬɚɤɠɟ�ɩɪɢɫɬɭɩɢɬɶ�ɤ�ɞɚɥɶɧɟɣɲɟɣ�ɨɛɪɚɛɨɬɤɟ. 
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ɚ)                                                                       ɛ) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 1 – Ɉɛɥɚɤɨ�ɬɨɱɟɤ, ɫɨɡɞɚɧɧɨɟ�ɧɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ: 
ɚ –�ɜɢɞ�ɫɜɟɪɯɭ; ɛ í 3D-ɜɢɡɭɚɥɢɡɚɰɢɹ 

ȼ�ɮɭɧɤɰɢɨɧɚɥɟ�ɞɥɹ�ɪɚɛɨɬɵ�ɫ�ɨɛɥɚɤɨɦ�ɬɨɱɟɤ�ɚɷɪɨɮɨɬɨɫɴɟɦɤɢ�ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ 
ɫɥɟɞɭɸɳɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ. 

1 Ʉɨɩɢɪɨɜɚɧɢɟ�ɬɨɱɟɤ�ɜ�ɰɢɮɪɨɜɭɸ�ɦɨɞɟɥɶ�ɦɟɫɬɧɨɫɬɢ. ɗɬɨ�ɩɨɡɜɨɥɹɟɬ�ɩɪɟɨɛ-
ɪɚɡɨɜɵɜɚɬɶ� ɞɚɧɧɵɟ�ɨɛɥɚɤɚ� ɬɨɱɟɤ� ɜ� ɭɩɪɨɳɟɧɧɵɣ�ɢ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɣ�ɮɨɪɦɚɬ, 
ɤɨɬɨɪɵɣ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɜ�ɢɧɠɟɧɟɪɧɵɯ�ɢ�ɝɟɨɞɟɡɢɱɟɫɤɢɯ�ɡɚɞɚɱɚɯ. Ɍɚɤɚɹ�ɦɨɞɟɥɶ�ɦɨ-
ɠɟɬ�ɛɵɬɶ�ɩɨɥɟɡɧɚ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɪɟɥɶɟɮɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɨɛɴɟɤɬɨɜ�ɢɥɢ�ɩɪɨɜɟɞɟɧɢɹ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɨɜ. 

2 ɋɨɡɞɚɧɢɟ�ɫɟɱɟɧɢɣ. ȼɨɡɦɨɠɧɨɫɬɶ�ɫɨɡɞɚɜɚɬɶ�ɫɟɱɟɧɢɹ�ɨɛɥɚɤɚ�ɬɨɱɟɤ�ɩɨɡɜɨɥɹ-
ɟɬ� ɩɨɥɭɱɢɬɶ� ɩɪɨɮɢɥɶ� ɦɟɫɬɧɨɫɬɢ� ɢɥɢ� ɨɛɴɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ� ɜ� ɞɚɧɧɵɯ. ɗɬɨ 
ɜɚɠɧɨ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɮɨɪɦ�ɪɟɥɶɟɮɚ, ɢɧɠɟɧɟɪɧɵɯ�ɪɚɫɱɟɬɨɜ, ɚ�ɬɚɤɠɟ�ɞɥɹ�ɩɨɞɝɨɬɨɜɤɢ 
ɞɚɧɧɵɯ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. 

3 ȼɵɜɨɞ�ɫɟɱɟɧɢɣ�ɧɚ�ɱɟɪɬɟɠ. Ƚɟɧɟɪɚɰɢɹ�ɱɟɪɬɟɠɟɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɟɱɟɧɢɹ 
ɭɩɪɨɳɚɟɬ�ɩɪɨɰɟɫɫ�ɞɨɤɭɦɟɧɬɚɰɢɢ�ɢ�ɩɟɪɟɞɚɱɢ�ɞɚɧɧɵɯ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ�ɜ�ɩɪɨɟɤɬɧɵɯ�ɢ�ɫɬɪɨɢɬɟɥɶɧɵɯ�ɪɚɛɨɬɚɯ. 

4 ɉɪɨɫɦɨɬɪ�ɜɵɞɟɥɟɧɧɨɝɨ�ɭɱɚɫɬɤɚ�ɫɴɟɦɤɢ. ɗɬɚ�ɮɭɧɤɰɢɹ�ɭɞɨɛɧɚ�ɞɥɹ�ɞɟɬɚɥɶ-
ɧɨɝɨ�ɢɡɭɱɟɧɢɹ�ɨɬɞɟɥɶɧɵɯ�ɭɱɚɫɬɤɨɜ�ɨɛɥɚɤɚ�ɬɨɱɟɤ. Ɉɧɚ�ɩɨɡɜɨɥɹɟɬ�ɫɨɫɪɟɞɨɬɨɱɢɬɶɫɹ 
ɧɚ�ɤɥɸɱɟɜɵɯ�ɨɛɥɚɫɬɹɯ, ɤɨɬɨɪɵɟ�ɬɪɟɛɭɸɬ�ɚɧɚɥɢɡɚ�ɢɥɢ�ɞɨɪɚɛɨɬɤɢ. 

ɉɟɪɟɞ� ɧɚɱɚɥɨɦ� ɩɨɫɬɪɨɟɧɢɹ�ɐɆɆ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɩɨɞɥɨɠɤɚ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɩɨ�ɞɜɭɦ�ɫɩɨɫɨɛɚɦ: ɜɫɬɚɜɤɢ�ɪɚɫɬɪɨɜɨɝɨ�ɢɡɨɛɪɚɠɟɧɢɹ�ɢ 
ɩɚɤɟɬɧɨɣ�ɜɫɬɚɜɤɢ�ɪɚɫɬɪɨɜɨɝɨ�ɢɡɨɛɪɚɠɟɧɢɹ (ɪɢɫɭɧɨɤ 2). 

ɉɨɫɥɟ� ɜɫɬɚɜɤɢ� ɪɚɫɬɪɨɜɨɣ� ɩɨɞɥɨɠɤɢ� ɫɨɡɞɚɟɬɫɹ� ɐɆɆ. ɉɪɢ� ɩɨɫɬɪɨɟɧɢɢ 
ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɪɚɡɨɜɵɜɚɸɬɫɹ� ɥɢɲɧɢɟ� ɬɪɟɭɝɨɥɶɧɢɤɢ, ɧɟ� ɜɫɟɝɞɚ� ɞɨɫɬɨɜɟɪɧɨ 
ɨɩɢɫɵɜɚɸɳɢɟ� ɪɟɥɶɟɮ� ɦɟɫɬɧɨɫɬɢ, ɪɚɫɩɨɥɨɠɟɧɢɟ� ɤɨɬɨɪɵɯ� ɩɪɢ� ɞɚɥɶɧɟɣɲɟɦ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ�ɐɆɆ�ɛɭɞɟɬ�ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ (ɪɢɫɭɧɨɤ 3). 

ɉɨɫɬɪɨɟɧɢɟ�ɩɥɚɧɚ�ɭɱɚɫɬɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɜ�ɩɪɨ-
ɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ «Ɍɨɩɨɦɚɬɢɤ» (ɪɢɫɭɧɨɤ 4).  



43 
 

 
Ɋɢɫɭɧɨɤ 2 – ɉɚɤɟɬɧɚɹ�ɜɫɬɚɜɤɚ�ɪɚɫɬɪɨɜɨɝɨ�ɢɡɨɛɪɚɠɟɧɢɹ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ�ɥɢɲɧɢɯ�ɪɟɛɟɪ,  
ɨɛɪɚɡɨɜɚɧɧɵɯ�ɩɪɢ�ɩɨɫɬɪɨɟɧɢɢ�ɬɪɢɚɧɝɭɥɹɰɢɨɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ 

 

 
Ɋɢɫɭɧɨɤ 4 – Ɉɬɨɛɪɚɠɟɧɢɟ�ɩɪɨɟɤɬɧɨɝɨ�ɪɟɲɟɧɢɹ 
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ɉɪɨɰɟɫɫ�ɩɨɫɬɪɨɟɧɢɹ�ɩɥɚɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɱɚɫɬɤɚ�ɢɥɢ�ɩɭɬɢ�ɜɤɥɸɱɚ-
ɟɬ�ɧɟɫɤɨɥɶɤɨ�ɷɬɚɩɨɜ: 

– ɩɪɢɜɹɡɤɚ�ɬɪɚɫɫɵ�ɤ�ɫɭɳɟɫɬɜɭɸɳɟɦɭ�ɩɭɬɢ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɤɥɸɱɟɜɵɯ 
ɬɨɱɟɤ, ɬɚɤɢɯ�ɤɚɤ�ɲɩɚɥɵ�ɢɥɢ�ɪɟɥɶɫɵ; 

– ɭɤɚɡɚɧɢɟ�ɩɚɪɚɦɟɬɪɨɜ�ɤɪɢɜɵɯ, ɭɤɥɨɧɨɜ�ɢ�ɩɪɨɟɤɬɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ; 

– ɧɚɧɟɫɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ (ɧɚɩɪɢɦɟɪ, ɨɩɨɪɵ, ɧɚɫɵɩɢ� ɢɥɢ 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ). 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ� ɩɨɞɯɨɞ� ɪɚɡɪɚɛɨɬɤɢ� ɩɥɚɧɚ� ɭɱɚɫɬɤɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɩɭɬɢ�ɞɟɦɨɧɫɬɪɢɪɭɟɬ�ɜɵɫɨɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜ�ɨɛɪɚɛɨɬɤɟ�ɞɚɧɧɵɯ�ɚɷɪɨɮɨɬɨ-
ɫɴɟɦɤɢ�ɢ�ɫɨɡɞɚɧɢɢ�ɰɢɮɪɨɜɵɯ�ɦɨɞɟɥɟɣ�ɦɟɫɬɧɨɫɬɢ. ɗɬɨ�ɩɨɞɬɜɟɪɠɞɚɟɬ�ɜɵɫɨ-
ɤɢɣ� ɩɨɬɟɧɰɢɚɥ� ɩɪɢɦɟɧɟɧɢɹ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɜ� ɩɪɨɟɤɬɧɨɣ� ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɨɬɪɚɫɥɢ. ȼɧɟɞɪɟɧɢɟ� ɩɨɞɨɛɧɵɯ� ɫɢɫɬɟɦ� ɧɟ 
ɬɨɥɶɤɨ�ɩɨɡɜɨɥɹɟɬ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ�ɪɭɬɢɧɧɵɟ�ɨɩɟɪɚɰɢɢ, ɧɨ�ɢ�ɨɬɤɪɵɜɚɟɬ�ɧɨ-
ɜɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɥɹ� ɢɧɬɟɝɪɚɰɢɢ� ɫ� ɬɚɤɢɦɢ� ɰɢɮɪɨɜɵɦɢ� ɩɥɚɬɮɨɪɦɚɦɢ, ɤɚɤ 
ɫɢɫɬɟɦɵ� ɭɩɪɚɜɥɟɧɢɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ. Ⱦɚɥɶɧɟɣɲɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ 
ɛɵɬɶ�ɧɚɩɪɚɜɥɟɧɵ�ɧɚ�ɨɩɬɢɦɢɡɚɰɢɸ�ɚɥɝɨɪɢɬɦɨɜ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧɧɵɯ�ɢ�ɪɚɡɜɢɬɢɟ 
ɮɭɧɤɰɢɨɧɚɥɚ, ɱɬɨ�ɨɛɟɫɩɟɱɢɬ�ɜɵɫɨɤɭɸ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɢ�ɬɨɱɧɨɫɬɶ�ɩɪɨ-
ɟɤɬɧɵɯ�ɪɟɲɟɧɢɣ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɍɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
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CREATING A TRACK SECTION PLAN USING AERIAL PHOTOGRAPHY 
 

An approach to creating a track section plan using aerial photography using CAD me-
thods is presented. This approach is an important tool for developing and optimizing the 
infrastructure of railroad tracks. The process of developing a track plan, its functionality 
and advantages is described. The methods and technologies used, as well as the results of 
experiments and practical implementation, are also considered. 
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ɂɋɉɈɅɖɁɈȼȺɇɂȿ�ɐɂɎɊɈȼɈȽɈ�ȾȼɈɃɇɂɄȺ  
ȼɕɋɈɄɈɃ�ȾȿɌȺɅɂɁȺɐɂɂ�ȼ�ɋɂɋɌȿɆȿ  
ɈɇɅȺɃɇ�ɌȿɅȿɆȿɌɊɂɂ�ɅɈɄɈɆɈɌɂȼɈȼ  
ȾɅə�ɉɈȼɕɒȿɇɂə�ȻȿɁɈɉȺɋɇɈɋɌɂ�ɊȺȻɈɌɕ�ɋɌȺɇɐɂɂ 

ɉɪɟɞɫɬɚɜɥɟɧ� ɫɤɪɢɧ�ɚɧɚɥɢɡ� ɪɚɛɨɬɵ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɫɪɟɞɵ� ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ�ɦɚ-
ɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ. ȼ� ɭɫɥɨɜɢɹɯ� ɢɯ� ɜɵɫɨɤɨɣ� ɦɨ-
ɛɢɥɶɧɨɫɬɢ�ɢ�ɫɥɨɠɧɨɫɬɢ�ɦɚɪɲɪɭɬɨɜ�ɩɟɪɟɞɜɢɠɟɧɢɹ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɪɚɡɪɚɛɨɬɚɧɧɵɣ�ɩɪɨ-
ɝɪɚɦɦɧɨ�ɬɟɯɧɢɱɟɫɤɢɣ�ɤɨɦɩɥɟɤɫ, ɢɫɩɨɥɶɡɭɸɳɢɣ�ɩɨɫɬɨɹɧɧɨɟ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ�ɧɚɩɨɥɶ-
ɧɵɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ�ɩɨɥɨɠɟɧɢɹ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɫ�ɮɢɤɫɚɰɢɟɣ�ɢɯ�ɤɨɨɪɞɢɧɚɬ 
ɧɚ�ɰɢɮɪɨɜɨɦ�ɦɚɫɲɬɚɛɧɨɦ�ɩɥɚɧɟ. ȼɫɟ�ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɜɢɡɭɚɥɢɡɢɪɭɸɬɫɹ�ɧɚ�ɷɤɪɚ-
ɧɟ� ɫ�ɪɚɫɱɟɬɨɦ�ɬɟɤɭɳɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ� ɫɨɫɬɨɹɧɢɹ�ɦɚɧɟɜɪɨɜɵɯ�ɥɨ-
ɤɨɦɨɬɢɜɨɜ�ɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɩɨ�ɡɚɝɪɭɡɤɟ. 

�ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚ  ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ� ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ� ɫɥɭɱɚɢ� ɧɚɪɭɲɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɢ 
ɨɯɪɚɧɵ�ɬɪɭɞɚ, ɩɪɢɜɨɞɹɳɢɟ�ɤ�ɬɹɠɟɥɵɦ�ɩɨɫɥɟɞɫɬɜɢɹɦ, ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɩɪɢɱɢɧɵ: 

í�ɧɚɪɭɲɟɧɢɟ�ɫɤɨɪɨɫɬɧɨɝɨ�ɪɟɠɢɦɚ (ɞɜɢɠɟɧɢɟ�ɫ�ɩɪɟɜɵɲɟɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɜ 
ɦɟɫɬɚɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɫɤɨɪɨɫɬɢ); 

í�ɧɟɩɪɚɜɢɥɶɧɨɟ�ɜɨɫɩɪɢɹɬɢɟ�ɦɚɲɢɧɢɫɬɨɦ�ɤɨɦɚɧɞ, ɩɟɪɟɞɚɜɚɟɦɵɯ�ɩɨ�ɪɟɝɢ-
ɫɬɪɢɪɭɟɦɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɪɚɞɢɨɫɜɹɡɢ. 

Ʉɚɤ�ɩɪɚɜɢɥɨ, ɩɪɨɦɵɲɥɟɧɧɚɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ�ɫɬɚɧɰɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨ-
ɛɨɣ�ɤɪɭɩɧɵɣ�ɢ�ɫɥɨɠɧɵɣ�ɨɛɴɟɤɬ, ɢɦɟɸɳɢɣ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɭɬɟɣ, ɫɬɪɟ-
ɥɨɤ�ɢ�ɧɟɝɚɛɚɪɢɬɧɵɯ�ɦɟɫɬ�ɫ�ɨɝɪɚɧɢɱɟɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɥɨɤɨɦɨɬɢɜɨɜ�ɢ 
ɩɨɞɚɱ. ɋɭɳɟɫɬɜɭɸɳɚɹ� ɩɪɚɤɬɢɤɚ� ɜɵɞɚɱɢ� ɦɚɲɢɧɢɫɬɭ� ɞɨɤɭɦɟɧɬɚ� ɫɨ� ɜɫɟɦɢ 
ɞɟɣɫɬɜɭɸɳɢɦɢ�ɨɝɪɚɧɢɱɟɧɢɹɦɢ, ɛɟɡɭɫɥɨɜɧɨ, ɩɨɜɵɲɚɟɬ� ɟɝɨ�ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ, 
ɧɨ�ɧɟ�ɢɫɤɥɸɱɚɟɬ�ɫɥɭɱɚɢ�ɧɚɪɭɲɟɧɢɣ.  ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɭɱɢɬɵɜɚɬɶ,  ɱɬɨ�ɜ�ɨɬ-
ɥɢɱɢɟ�ɨɬ�ɞɜɢɠɟɧɢɹ�ɩɨ�ɩɟɪɟɝɨɧɭ�ɦɚɧɟɜɪɨɜɵɟ�ɩɟɪɟɞɜɢɠɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ-
ɩɪɨɡɪɚɱɧɵ, ɩɨɷɬɨɦɭ� ɪɟɚɥɶɧɚɹ� ɤɚɪɬɢɧɚ� ɞɜɢɠɟɧɢɹ� ɥɨɤɨɦɨɬɢɜɨɜ� ɧɟɞɨɫɬɭɩɧɚ 
ɞɥɹ�ɚɧɚɥɢɡɚ. 

Ⱦɚɧɧɚɹ�ɧɟɩɪɨɡɪɚɱɧɨɫɬɶ�ɢɫɤɥɸɱɚɟɬɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣ-
ɧɢɤɚ� ɜɵɫɨɤɨɣ� ɞɟɬɚɥɢɡɚɰɢɢ� ɢ� ɫɢɫɬɟɦɵ� ɜɵɫɨɤɨɬɨɱɧɨɝɨ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ� ɫ 
ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɟɣ� ɥɨɤɨɦɨɬɢɜɨɜ. Ⱦɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ� ɤɨɧɬɪɨɥɹ� ɫɤɨ-
ɪɨɫɬɧɨɝɨ� ɪɟɠɢɦɚ� ɬɪɟɛɭɟɬɫɹ� ɫɨɡɞɚɧɢɟ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɠɭɪɧɚɥɚ� ɨɝɪɚɧɢɱɟɧɢɣ 
ɫɤɨɪɨɫɬɢ, ɫɪɟɞɫɬɜ�ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ�ɧɚ�ɰɢɮɪɨɜɨɦ�ɞɜɨɣɧɢɤɟ, ɫɢɫɬɟɦɵ�ɨɧɥɚɣɧ-
ɫɥɟɠɟɧɢɹ�ɢ� ɨɬɨɛɪɚɠɟɧɢɹ�ɢ�ɬ. ɞ. Ɂɚɞɚɱɚ�ɥɢɤɜɢɞɚɰɢɢ�ɧɟɤɨɪɪɟɤɬɧɨɝɨ�ɜɨɫɩɪɢɹ-
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ɬɢɹ� ɤɨɦɚɧɞ�ɦɚɲɢɧɢɫɬɚɦɢ�ɬɪɟɛɭɟɬ�ɢɧɬɟɝɪɚɰɢɢ� ɜ�ɦɚɧɟɜɪɨɜɵɣ� ɬɟɯɧɨɥɨɝɢɱɟɫ-
ɤɢɣ�ɩɪɨɰɟɫɫ�ɛɨɪɬɨɜɨɝɨ�ɢɧɬɟɪɮɟɣɫɚ, ɜɤɥɸɱɟɧɢɹ� ɜ�ɰɢɮɪɨɜɨɣ�ɤɨɧɬɭɪ� ɡɚɞɚɱ� ɢ 
ɩɨɞɡɚɞɚɱ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ, ɩɟɪɟɯɨɞ� ɫ� ɧɟɮɨɪɦɚɥɢɡɭɟɦɵɯ� ɝɨɥɨɫɨɜɵɯ� ɡɚɞɚ-
ɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ� ɩɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɪɚɞɢɨɫɜɹɡɢ, ɧɚ� ɩɨɥɧɨɫɬɶɸ� ɮɨɪɦɚ-
ɥɢɡɨɜɚɧɧɵɟ�ɰɢɮɪɨɜɵɟ� ɡɚɞɚɧɢɹ�ɢ�ɩɪɢɤɚɡɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ�ɫ�ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ 
ɩɨɥɭɱɟɧɢɹ�ɢ�ɜɵɩɨɥɧɟɧɢɹ. 

Ɍɚɤɠɟ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɩɪɢ� ɞɜɢɠɟɧɢɢ� ɜɚɝɨɧɚɦɢ� ɜɩɟɪɟɞ� ɤɨɧɬɪɨɥɶ 
ɩɪɟɜɵɲɟɧɢɹ� ɫɤɨɪɨɫɬɢ� ɧɟɨɛɯɨɞɢɦɨ�ɨɫɭɳɟɫɬɜɥɹɬɶ� ɨɬ� ɫɚɦɨɝɨ�ɩɟɪɜɨɝɨ� ɜɚɝɨɧɚ. 
ȼɚɪɢɚɧɬ�ɜ�ɜɢɞɟ�ɨɫɧɚɳɟɧɢɹ�ɜɫɟɯ�ɩɭɬɟɣ�ɫɬɚɧɰɢɢ�ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ�ɰɟɧɬɪɚ-
ɥɢɡɚɰɢɟɣ�ɫ�ɫɢɫɬɟɦɨɣ�ɫɱɟɬɚ�ɨɫɟɣ�ɜ�ɨɛɶɟɦɟ 100% ɩɭɬɟɣ�ɢ�ɫɬɪɟɥɨɤ�ɧɟ�ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɬɫɹ�ɜɜɢɞɭ�ɟɝɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ. ɋɪɟɞɧɹɹ�ɫɬɨɢɦɨɫɬɶ 
ɰɟɧɬɪɚɥɢɡɚɰɢɢ�ɨɞɧɨɣ�ɫɬɪɟɥɤɢ�ɩɪɟɜɵɲɚɟɬ 6 ɦɥɧ�ɪɭɛ. (ɜ�ɰɟɧɚɯ 2024 ɝɨɞɚ). 

ɉɪɨɝɪɚɦɦɧɨ�ɬɟɯɧɢɱɟɫɤɢɣ� ɤɨɦɩɥɟɤɫ� ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨ-
ɤɨɦɨɬɢɜɨɜ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɚɛɨɬ�ɧɚ�ɫɬɚɧɰɢɢ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɫɥɟɞɭɸɳɢɟ�ɩɪɨ-
ɰɟɞɭɪɧɵɟ�ɨɩɟɪɚɰɢɢ. 

1 Ⱦɨɩɨɥɧɟɧɢɟ�ɧɨɜɨɝɨ�ɨɛɴɟɤɬɚ�ɫ�ɨɝɪɚɧɢɱɟɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɧɚ�ɝɪɭɩɩɭ�ɩɭɬɟɣ 
�ɪɢɫɭɧɨɤ 1).  

 
Ɋɢɫɭɧɨɤ 1 – ȼɤɥɸɱɟɧɢɟ�ɧɨɜɨɝɨ�ɨɛɴɟɤɬɚ�ɧɚ�ɫɯɟɦɭ 

Ⱦɥɹ�ɷɬɨɝɨ�ɚɤɬɢɜɢɪɭɟɬɫɹ�ɢɧɫɬɪɭɦɟɧɬ� ɭɫɬɚɧɨɜɤɢ�ɨɛɴɟɤɬɚ �ɨɩɟɪɚɰɢɹ 1), ɡɚ-
ɬɟɦ�ɜɵɛɢɪɚɟɬɫɹ�ɩɭɬɶ�ɢɥɢ�ɧɟɫɤɨɥɶɤɨ�ɫɜɹɡɚɧɧɵɯ�ɩɭɬɟɣ (ɨɩɟɪɚɰɢɹ 2), ɧɚ�ɤɨɬɨ-
ɪɵɯ� ɬɪɟɛɭɟɬɫɹ� ɭɫɬɚɧɨɜɢɬɶ� ɡɧɚɤɢ� ɨɝɪɚɧɢɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ, ɩɨɫɥɟ� ɱɟɝɨ� ɧɭɠɧɨ 
ɧɚɠɚɬɶ�ɤɧɨɩɤɭ «Ɂɚɤɨɧɱɢɬɶ�ɜɜɨɞ» (ɨɩɟɪɚɰɢɹ 3) ɢɥɢ�ɤɧɨɩɤɭ�ɫ�ɡɟɥɟɧɨɣ�ɝɚɥɨɱ-
ɤɨɣ� ɧɚ� ɩɚɧɟɥɢ� ɢɧɫɬɪɭɦɟɧɬɨɜ. ɉɨɫɥɟ� ɜɵɩɨɥɧɟɧɢɹ� ɭɤɚɡɚɧɧɵɯ� ɞɟɣɫɬɜɢɣ� ɨɬ-
ɤɪɵɜɚɟɬɫɹ�ɨɤɧɨ�ɫɜɨɣɫɬɜ�ɧɨɜɨɝɨ�ɨɛɴɟɤɬɚ (ɪɢɫɭɧɨɤ 2). 
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Ɋɢɫɭɧɨɤ 2 – Ɉɤɧɨ�ɫɜɨɣɫɬɜ�ɡɨɧɵ�ɨɝɪɚɧɢɱɟɧɢɹ�ɫɤɨɪɨɫɬɢ 

ȼ� ɞɚɧɧɨɦ� ɨɤɧɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜɫɟ� ɫɜɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ� ɢɦɟɟɬ� ɫɨɡɞɚɧɧɵɣ 
ɨɛɴɟɤɬ. Ɇɨɠɧɨ�ɩɨɞɚɢɫɚɬɶ�ɨɛɴɟɤɬ, ɡɚɞɚɬɶ�ɨɝɪɚɧɢɱɟɧɢɟ�ɫɤɨɪɨɫɬɢ�ɢ�ɭɤɚɡɚɬɶ, ɧɚ 
ɤɚɤɨɦ�ɭɞɚɥɟɧɢɢ�ɨɬ�ɜɴɟɡɞɚ�ɢ�ɜɵɟɡɞɚ�ɢɡ�ɡɨɧɵ�ɧɚɱɢɧɚɟɬɫɹ�ɡɨɧɚ�ɞɟɣɫɬɜɢɹ�ɨɛɴɟɤ-
ɬɚ (ɨɬɫɬɭɩ�ɨɬ�ɤɪɚɟɜ�ɡɨɧɵ). Ⱦɥɹ�ɨɬɦɟɧɵ�ɞɨɛɚɜɥɟɧɢɹ�ɨɛɴɟɤɬɚ�ɫɥɟɞɭɟɬ�ɜɨɫɩɨɥɶ-
ɡɨɜɚɬɶɫɹ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɨɬɦɟɧɵ�ɞɟɣɫɬɜɢɹ�ɢɥɢ�ɡɚɤɪɵɬɶ�ɨɤɧɨ�ɫɜɨɣɫɬɜ�ɤɧɨɩɤɨɣ 
ɜ�ɟɝɨ�ɩɪɚɜɨɦ�ɜɟɪɯɧɟɦ�ɭɝɥɭ. 

ɉɨɫɥɟ� ɭɤɚɡɚɧɢɹ� ɜɫɟɯ�ɩɚɪɚɦɟɬɪɨɜ� ɫɥɟɞɭɟɬ�ɧɚɠɚɬɶ�ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ» ɜ 
ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɨɤɧɚ. Ɂɚɬɟɦ�ɧɚɠɚɬɶ�ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɜ�ȻȾ» 
ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɞɥɹ�ɡɚɩɢɫɢ�ɜɧɟɫɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɭɞɚɥɟɧɧɭɸ�ɛɚɡɭ 
ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 3). 

 
Ɋɢɫɭɧɨɤ 3 – Ʉɧɨɩɤɚ�ɫɨɯɪɚɧɟɧɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɜ�ȻȾ 
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2 Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ� ɨɝɪɚɧɢɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ. Ⱦɥɹ� ɢɡɦɟɧɟɧɢɹ� ɫɜɨɣɫɬɜ� ɪɚɧɟɟ 
ɫɨɡɞɚɧɧɨɝɨ�ɨɛɴɟɤɬɚ�ɞɨɫɬɚɬɨɱɧɨ�ɜɵɛɪɚɬɶ�ɟɝɨ�ɧɚ�ɫɯɟɦɟ�ɩɭɬɟɦ�ɧɚɠɚɬɢɹ�ɅɄɆ�ɩɨ 
ɟɝɨ�ɢɡɨɛɪɚɠɟɧɢɸ (ɨɩɟɪɚɰɢɹ 1), ɚ�ɡɚɬɟɦ�ɧɚɠɚɬɶ�ɤɧɨɩɤɭ «ɋɜɨɣɫɬɜɨ�ɷɥɟɦɟɧɬɚ» 
ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ (ɨɩɟɪɚɰɢɹ 2) (ɪɢɫɭɧɨɤ 4). 

 
Ɋɢɫɭɧɨɤ 4 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɣ�ɞɥɹ�ɨɬɤɪɵɬɢɹ�ɫɜɨɣɫɬɜ  

ɪɚɧɟɟ�ɫɨɡɞɚɧɧɨɝɨ�ɨɛɴɟɤɬɚ 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɬɤɪɨɟɬɫɹ�ɨɤɧɨ�ɫɜɨɣɫɬɜ�ɨɛɴɟɤɬɚ, ɚɧɚɥɨɝɢɱɧɨɟ�ɬɨɦɭ, ɤɨɬɨɪɨɟ�ɡɚ-
ɩɨɥɧɹɥɨɫɶ�ɩɪɢ�ɟɝɨ�ɫɨɡɞɚɧɢɢ (ɪɢɫɭɧɨɤ 5). ɉɨɫɥɟ�ɜɧɟɫɟɧɢɹ�ɢɡɦɟɧɟɧɢɣ�ɧɟɨɛɯɨɞɢ-
ɦɨ�ɫɧɨɜɚ�ɫɨɯɪɚɧɢɬɶ�ɫɜɨɣɫɬɜɚ�ɨɛɴɟɤɬɚ�ɢ�ɫɨɯɪɚɧɢɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɜ�ȻȾ,  ɤɚɤ�ɷɬɨ 
ɩɪɨɢɡɜɨɞɢɥɨɫɶ�ɜ�ɩɪɟɞɵɞɭɳɟɦ�ɩɭɧɤɬɟ. 

 
Ɋɢɫɭɧɨɤ 5 – Ɉɤɧɨ�ɫɜɨɣɫɬɜ�ɪɚɧɟɟ�ɫɨɡɞɚɧɧɨɝɨ�ɨɛɴɟɤɬɚ 
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3 ɍɞɚɥɟɧɢɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɫɤɨɪɨɫɬɢ. Ⱦɥɹ�ɭɞɚɥɟɧɢɹ�ɪɚɧɟɟ�ɫɨɡɞɚɧɧɨɝɨ�ɨɛɴɟɤ-
ɬɚ� ɞɨɫɬɚɬɨɱɧɨ�ɜɵɛɪɚɬɶ� ɟɝɨ�ɧɚ� ɫɯɟɦɟ�ɩɭɬɟɦ�ɧɚɠɚɬɢɹ�ɅɄɆ�ɩɨ� ɟɝɨ�ɢɡɨɛɪɚɠɟ-
ɧɢɸ (ɨɩɟɪɚɰɢɹ 1), ɚ�ɡɚɬɟɦ�ɧɚɠɚɬɶ�ɤɧɨɩɤɭ «ɍɞɚɥɢɬɶ�ɷɥɟɦɟɧɬ» ɧɚ�ɩɚɧɟɥɢ�ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ (ɨɩɟɪɚɰɢɹ 2) (ɪɢɫɭɧɨɤ 6). 

 
Ɋɢɫɭɧɨɤ 6 – Ɉɩɟɪɚɰɢɢ�ɭɞɚɥɟɧɢɹ�ɨɛɴɟɤɬɚ 

ɉɨɫɥɟ�ɜɧɟɫɟɧɢɹ�ɢɡɦɟɧɟɧɢɣ�ɧɟɨɛɯɨɞɢɦɨ�ɫɧɨɜɚ�ɫɨɯɪɚɧɢɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɜ 
ɛɚɡɟ�ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 7). 

 
Ɋɢɫɭɧɨɤ 7 í�ɋɨɯɪɚɧɟɧɢɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɜ�ȻȾ 

ɋɨɡɞɚɧɢɟ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ�ɢ�ɭɞɚɥɟɧɢɟ�ɨɫɬɚɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɚɧɚɥɨɝɢɱɧɵɦ�ɨɛɪɚɡɨɦ. ɉɨɫɥɟ�ɜɜɨɞɚ�ɜɫɟɯ�ɧɟɨɛɯɨɞɢɦɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɫɤɨɪɨɫ-
ɬɢ�ɦɨɠɧɨ�ɨɫɭɳɟɫɬɜɢɬɶ�ɩɪɨɜɟɪɤɭ�ɧɚ�ɤɨɪɪɟɤɬɧɨɫɬɶ�ɢ�ɩɪɨɩɭɫɤɢ�ɪɭɱɧɨɝɨ�ɜɜɨɞɚ. 
Ⱦɥɹ�ɷɬɨɝɨ�ɜɨɫɩɨɥɶɡɭɟɦɫɹ�ɮɭɧɤɰɢɟɣ DRC (ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 8 – Ɉɤɧɨ�ɩɪɨɜɟɪɤɢ�ɜɜɟɞɟɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ 

Ⱦɚɧɧɚɹ� ɮɭɧɤɰɢɹ� ɩɨɡɜɨɥɹɟɬ� ɧɚɣɬɢ� ɨɝɪɚɧɢɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ� ɫɨ� ɡɧɚɱɟɧɢɟɦ 
ɦɟɧɶɲɟ�ɢ�ɛɨɥɶɲɟ�ɡɚɞɚɧɧɨɝɨ. ɇɚɩɪɢɦɟɪ, ɩɪɢ�ɜɵɛɨɪɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɢɠɧɟɣ�ɝɪɚ-
ɧɢɰɵ�ɡɧɚɱɟɧɢɹ 0 ɤɦ�ɱ�ɦɨɠɧɨ�ɭɜɢɞɟɬɶ�ɜɫɟ�ɷɥɟɦɟɧɬɵ, ɧɚ�ɤɨɬɨɪɵɯ�ɨɝɪɚɧɢɱɟɧɢɟ 
ɫɤɨɪɨɫɬɢ�ɧɟ�ɛɵɥɨ�ɜɜɟɞɟɧɨ, ɬɨ�ɟɫɬɶ�ɷɥɟɦɟɧɬ�ɛɵɥ�ɩɪɨɩɭɳɟɧ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɜɟɪɯɧɟɣ� ɝɪɚɧɢɰɵ� ɡɧɚɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ� ɦɨɠɧɨ� ɧɚɣɬɢ� ɩɭɬɢ, ɧɚ 
ɤɨɬɨɪɵɯ�ɫɤɨɪɨɫɬɶ�ɡɚɞɚɧɚ�ɱɪɟɡɦɟɪɧɨ�ɛɨɥɶɲɨɣ. ɉɨɫɥɟ�ɜɜɨɞɚ�ɠɟɥɚɟɦɵɯ�ɝɪɚɧɢɰ 
ɫɤɨɪɨɫɬɢ�ɧɟɨɛɯɨɞɢɦɨ�ɧɚɠɚɬɶ�ɧɚ�ɤɧɨɩɤɭ «ȼɵɩɨɥɧɢɬɶ» ɜ�ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɨɤɧɚ. 

Ⱦɥɹ�ɛɨɥɟɟ�ɭɞɨɛɧɨɣ�ɪɚɛɨɬɵ�ɫ�ɜɜɟɞɟɧɧɵɦɢ�ɧɚ�ɫɯɟɦɟ�ɫɤɨɪɨɫɬɧɵɦɢ�ɨɝɪɚɧɢ-
ɱɟɧɢɹɦɢ�ɦɨɠɧɨ�ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ «ɀɭɪɧɚɥɨɦ�ɫɤɨɪɨɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ» (ɪɢ-
ɫɭɧɨɤ 9). 

Ⱦɚɧɧɚɹ�ɮɭɧɤɰɢɹ�ɩɨɡɜɨɥɹɟɬ�ɨɬɨɛɪɚɡɢɬɶ�ɡɨɧɵ�ɨɝɪɚɧɢɱɟɧɢɹ�ɫɤɨɪɨɫɬɢ�ɜ�ɜɢɞɟ 
ɨɛɳɟɣ�ɬɚɛɥɢɰɵ. Ɍɚɛɥɢɰɚ�ɢɦɟɟɬ�ɞɜɟ�ɜɤɥɚɞɤɢ – ɞɜɟ�ɪɚɡɞɟɥɟɧɧɵɟ�ɬɚɛɥɢɰɵ�ɞɥɹ 
ɜɪɟɦɟɧɧɵɟ� ɢ� ɩɚɫɩɨɪɬɧɵɯ� ɨɝɪɚɧɢɱɟɧɢɣ� ɨɬɞɟɥɶɧɨ. Ɇɨɠɧɨ� ɨɫɭɳɟɫɬɜɢɬɶ 
ɮɢɥɶɬɪɚɰɢɸ� ɩɨ� ɬɟɪɪɢɬɨɪɢɢ, ɫɯɟɦɟ� ɢ� ɜɪɟɦɟɧɢ� ɞɟɣɫɬɜɢɹ� ɨɝɪɚɧɢɱɟɧɢɹ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɬɚɤɠɟ�ɦɨɠɧɨ�ɜɵɩɨɥɧɢɬɶ�ɩɨɢɫɤ�ɩɨ�ɧɚɢɦɟɧɨɜɚɧɢɸ. 
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Ɋɢɫɭɧɨɤ 9 – Ɉɤɧɨ�ɠɭɪɧɚɥɚ�ɫɤɨɪɨɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ 

ɉɨɫɥɟ� ɜɵɛɨɪɚ� ɢɧɬɟɪɟɫɭɸɳɢɯ� ɮɢɥɶɬɪɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɧɚɠɚɬɶ� ɤɧɨɩɤɭ 
©ɉɪɢɦɟɧɢɬɶ» ɞɥɹ� ɜɵɜɨɞɚ� ɢɡɦɟɧɟɧɧɨɣ� ɬɚɛɥɢɰɵ. ɇɢɤɚɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɞɚɧ-
ɧɵɟ�ɩɪɢ�ɷɬɨɦ�ɜɧɟɫɟɧɨ�ɧɟ�ɛɭɞɟɬ. 

Ɍɚɤɠɟ�ɜ�ɨɤɧɟ�ɠɭɪɧɚɥɚ�ɞɨɫɬɭɩɧɵ�ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ» ɢ «ɍɞɚɥɢɬɶ», ɩɨɡɜɨ-
ɥɹɸɳɢɟ� ɢɡɦɟɧɹɬɶ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɫɤɨɪɨɫɬɧɵɟ� ɨɝɪɚɧɢɱɟɧɢɹ� ɢ� ɞɨɛɚɜɥɹɬɶ� ɧɨ-
ɜɵɟ. ɗɬɨɬ� ɮɭɧɤɰɢɨɧɚɥ� ɞɭɛɥɢɪɭɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɜɧɟɫɟɧɢɹ� ɢɡɦɟɧɟɧɢɣ� ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ�ɧɚ�ɫɯɟɦɟ, ɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɛɨɥɟɟ�ɭɞɨɛɧɵɦ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɢɬɭɚɰɢɹɯ. 

4 Ɂɚɩɭɫɤ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ. ɉɟɪɟɣɬɢ�ɜ�ɪɟɠɢɦ�ɚɧɚɥɢɬɢɤɢ�ɦɨɠɧɨ�ɬɨɥɶɤɨ 
ɱɟɪɟɡ�ɪɟɠɢɦ�ɪɟɞɚɤɬɨɪɚ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɞɥɹ�ɡɚɩɭɫɤɚ� ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ�ɧɟ-
ɨɛɯɨɞɢɦɨ�ɨɬɤɪɵɬɶ�ɪɟɠɢɦ�ɪɟɞɚɤɬɨɪɚ, ɩɟɪɟɣɬɢ�ɜ�ɪɟɠɢɦ�ɚɧɚɥɢɬɢɤɢ�ɩɭɬɟɦ�ɜɵ-
ɛɨɪɚ�ɩɭɧɤɬɚ�ɦɟɧɸ «ȼɢɞ» ĺ «Ɉɬɤɪɵɬɶ�ɨɤɧɨ�ɚɧɚɥɢɬɢɤɢ» (F4) ɢɥɢ�ɩɪɢ�ɩɨɦɨ-
ɳɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɤɧɨɩɤɢ�ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ (ɪɢɫɭɧɨɤ 10). 

 
Ɋɢɫɭɧɨɤ 10 – Ʉɧɨɩɤɚ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ�ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɬɤɪɨɟɬɫɹ�ɨɤɧɨ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ (ɪɢɫɭɧɨɤ 11). 
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Ɋɢɫɭɧɨɤ 11 – Ɉɫɧɨɜɧɨɟ�ɨɤɧɨ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ 

ɂɧɬɟɪɮɟɣɫ�ɨɫɧɨɜɧɨɝɨ�ɨɤɧɚ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ�ɪɚɡɞɟɥɟɧ�ɧɚ�ɱɟɬɵɪɟ�ɨɛɥɚɫ-
ɬɢ, ɨɬɦɟɱɟɧɧɵɟ�ɧɚ�ɪɢɫɭɧɤɟ 12. 

 
Ɋɢɫɭɧɨɤ 12 – Ɉɫɧɨɜɧɵɟ�ɨɛɥɚɫɬɢ�ɨɤɧɚ�ɜ�ɪɟɠɢɦɟ�ɚɧɚɥɢɬɢɤɢ 

ɂɧɬɟɪɮɟɣɫɧɚɹ�ɩɪɨɝɪɚɦɦɧɚɹ�ɩɚɧɟɥɶ� ɜ�ɪɟɠɢɦɟ� ɚɧɚɥɢɬɢɤɢ�ɪɚɡɞɟɥɹɟɬɫɹ�ɧɚ 
ɫɥɟɞɭɸɳɢɟ�ɨɛɥɚɫɬɢ.  

1  –  ɨɛɥɚɫɬɶ� ɨɬɨɛɪɚɠɟɧɢɹ� ɫɯɟɦɵ� ɩɭɬɟɣ,  ɤɨɬɨɪɚɹ� ɫɥɭɠɢɬ� ɞɥɹ� ɜɢɡɭɚɥɶɧɨɣ 
ɨɰɟɧɤɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɨɬɱɟɬɚ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�ɜɵɛɪɚɧɧɨɝɨ�ɪɟɠɢɦɚ�ɜ�ɞɚɧɧɨɣ 
ɨɛɥɚɫɬɢ� ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɜɵɛɪɚɧɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɢɥɢ� ɨɬɨɛɪɚ-
ɠɚɟɬɫɹ� ɰɜɟɬɨɜɚɹ� ɤɚɪɬɚ� ɚɤɬɢɜɧɨɫɬɢ� ɥɨɤɨɦɨɬɢɜɨɜ. Ⱦɥɹ� ɢɡɦɟɧɟɧɢɹ� ɦɚɫɲɬɚɛɚ 
ɫɯɟɦɵ�ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɨɥɟɫɨ�ɦɵɲɢ,  ɚ�ɞɥɹ�ɟɟ�ɩɟɪɟɦɟɳɟɧɢɹ –  ɥɟ-
ɜɭɸ�ɤɥɚɜɢɲɭ�ɦɵɲɢ. 
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2 –� ɜɪɟɦɟɧɧɚғɹ�ɲɤɚɥɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ� ɫɨɛɨɣ� ɤɨɨɪɞɢɧɚɬɧɭɸ� ɩɥɨɫɤɨɫɬɶ, 
ɩɨ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɨɫɢ� ɤɨɬɨɪɨɣ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɲɤɚɥɚ� ɜɪɟɦɟɧɢ, ɚ� ɩɨ� ɜɟɪɬɢ-
ɤɚɥɶɧɨɣ – ɜɟɥɢɱɢɧɚ�ɩɪɨɛɟɝɚ�ɥɨɤɨɦɨɬɢɜɨɜ. ȼɫɹ�ɨɛɥɚɫɬɶ�ɩɨɞɟɥɟɧɚ�ɧɚ�ɫɦɟɧɵ�ɫ 
ɩɨɦɨɳɶɸ�ɜɟɪɬɢɤɚɥɶɧɵɯ�ɨɛɥɚɫɬɟɣ�ɫɜɟɬɥɨɝɨ�ɢ�ɬɟɦɧɨɝɨ�ɰɜɟɬɚ – ɞɧɟɜɧɚɹ�ɢ�ɧɨɱ-
ɧɚɹ�ɫɦɟɧɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɚɹ�ɲɤɚɥɚ�ɩɨɡɜɨɥɹɟɬ�ɜɢɡɭɚɥɶɧɨ�ɨɰɟɧɢɬɶ�ɩɪɨ-
ɛɟɝ� ɨɬɞɟɥɶɧɨ� ɜɡɹɬɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɜ� ɬɟɱɟɧɢɟ� ɫɦɟɧɵ, ɚ� ɬɚɤɠɟ� ɜɵɛɪɚɬɶ� ɛɨɥɟɟ 
ɬɨɱɧɵɣ�ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ�ɞɥɹ�ɚɧɚɥɢɡɚ. Ʉɪɨɦɟ�ɬɨɝɨ, ɜ�ɥɟɜɨɦ�ɜɟɪɯɧɟɦ�ɭɝɥɭ 
ɞɚɧɧɨɣ� ɨɛɥɚɫɬɢ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ� ɫɬɪɨɤɚ� ɜɵɜɨɞɚ�ɞɚɬɵ�ɢ�ɩɨɤɚɡɚɧɢɹ� ɨɞɨɦɟɬɪɚ� ɜ 
ɦɟɬɪɚɯ. Ⱦɚɧɧɚɹ�ɫɬɪɨɤɚ�ɩɨɡɜɨɥɹɟɬ�ɨɰɟɧɢɬɶ�ɬɨɱɧɨɟ�ɜɪɟɦɹ�ɢ�ɩɪɨɛɟɝ�ɥɨɤɨɦɨɬɢɜɚ 
�ɨɬ� ɧɚɱɚɥɚ� ɫɦɟɧɵ) ɜ�ɢɧɬɟɪɟɫɭɸɳɟɣ� ɬɨɱɤɟ�ɩɪɢ� ɧɚɜɟɞɟɧɢɢ�ɤɭɪɫɨɪɚ�ɦɵɲɢ�ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɩɨɡɢɰɢɸ�ɜɪɟɦɟɧɧɨɣ�ɲɤɚɥɵ. 

3 – ɨɫɧɨɜɧɚɹ� ɨɛɥɚɫɬɶ� ɪɚɛɨɬɵ� ɫ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɫɬɚɬɢɫɬɢɤɢ. ɉɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ�ɪɚɡɥɢɱɧɵɟ�ɬɚɛɥɢɰɵ, ɤɨɬɨɪɵɟ�ɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɵɛɪɚɧ-
ɧɨɝɨ� ɜɢɞɚ� ɨɬɱɟɬɚ. ȼ� ɞɚɧɧɨɣ� ɨɛɥɚɫɬɢ� ɩɪɢɫɭɬɫɬɜɭɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜɵɛɢɪɚɬɶ 
ɫɨɪɬɢɪɨɜɤɭ�ɬɚɛɥɢɰɵ�ɩɨ�ɧɚɠɚɬɢɸ�ɧɚ�ɟɟ�ɡɚɝɨɥɨɜɨɤ, ɚ�ɬɚɤɠɟ�ɜɵɞɟɥɹɬɶ�ɤɨɧɤɪɟɬ-
ɧɵɟ�ɫɬɪɨɤɢ�ɬɚɛɥɢɰɵ�ɞɥɹ�ɩɟɪɟɯɨɞɚ�ɤ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɷɥɟɦɟɧɬɚɦ�ɧɚ�ɫɯɟɦɟ�ɜ 
ɨɛɥɚɫɬɢ 1. 

4 – ɩɚɧɟɥɶ�ɜɵɛɨɪɚ�ɜɪɟɦɟɧɧɨɝɨ�ɩɪɨɦɟɠɭɬɤɚ�ɢ�ɪɟɠɢɦɨɜ�ɚɧɚɥɢɡɚ, ɹɜɥɹɟɬɫɹ 
ɝɥɚɜɧɵɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ� ɭɩɪɚɜɥɟɧɢɹ� ɪɟɠɢɦɚ� ɚɧɚɥɢɬɢɤɢ� ɢ� ɩɪɢɦɟɧɹɟɬɫɹ� ɞɥɹ 
ɡɚɞɚɧɢɹ� ɧɚɱɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɬɱɟɬɨɜ. ɋɬɪɭɤɬɭɪɚ� ɞɚɧɧɨɣ 
ɩɚɧɟɥɢ�ɞɚɥɟɟ�ɛɭɞɟɬ�ɪɚɫɫɦɨɬɪɟɧɚ�ɛɨɥɟɟ�ɩɨɞɪɨɛɧɨ. 

Ⱦɥɹ� ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ� ɡɚɝɪɭɡɤɢ� ɞɚɧɧɵɯ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɫɥɟɞɭɸɳɚɹ� ɫɟɤɰɢɹ 
ɩɚɧɟɥɢ�ɭɩɪɚɜɥɟɧɢɹ, ɫɨɞɟɪɠɚɳɚɹ�ɩɨɥɹ�ɜɜɨɞɚ�ɜɪɟɦɟɧɧɨɝɨ�ɞɢɚɩɚɡɨɧɚ�ɢ�ɤɧɨɩɤɭ 
©Ɂɚɝɪɭɡɢɬɶ� ɞɚɧɧɵɟ» (ɪɢɫɭɧɨɤ 13). Ɍɭɬ� ɠɟ� ɧɚɯɨɞɢɬɫɹ� ɤɧɨɩɤɚ «ɗɤɫɩɨɪɬ� ɜ 
XLS»,  ɩɨɡɜɨɥɹɸɳɚɹ�ɫɨɯɪɚɧɢɬɶ�ɡɚɝɪɭɠɟɧɧɵɟ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɫɨɛɵɬɢɹ�ɜ�ɮɨɪɦɚɬ 
Excel-ɮɚɣɥɚ. 

 
Ɋɢɫɭɧɨɤ 13 – ɉɟɪɜɚɹ�ɫɟɤɰɢɹ�ɩɚɧɟɥɢ�ɭɩɪɚɜɥɟɧɢɹ 

Ⱦɚɥɟɟ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ� ɪɹɞ� ɤɧɨɩɨɤ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ� ɩɟɪɟɤɥɸɱɟɧɢɟ� ɜɢɞɚ 
ɨɬɱɟɬɨɜ (ɪɢɫɭɧɨɤ 14). 

 
Ɋɢɫɭɧɨɤ 14 – ȼɬɨɪɚɹ�ɫɟɤɰɢɹ�ɩɚɧɟɥɢ�ɭɩɪɚɜɥɟɧɢɹ 

ɉɪɢ�ɩɟɪɟɤɥɸɱɟɧɢɢ�ɞɚɧɧɵɯ�ɪɟɠɢɦɨɜ�ɦɟɧɹɟɬɫɹ�ɩɚɪɚɦɟɬɪ, ɜ�ɪɚɡɪɟɡɟ�ɤɨɬɨ-
ɪɨɝɨ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨɫɬɪɨɟɧɢɟ�ɬɚɛɥɢɰ�ɢ�ɨɬɨɛɪɚɠɟɧɢɟ�ɫɯɟɦɵ: 

í�ɦɟɬɤɢ (ɐɄ) – ɫɬɚɬɢɫɬɢɤɚ�ɩɨ�ɫɪɚɛɚɬɵɜɚɧɢɹɦ�ɦɟɬɨɤ (ɰɜɟɬɨɜɚɹ�ɤɚɪɬɚ); 
í�ɞɥɢɧɵ�ɩɭɬɟɣ (ɐɄ) – ɫɬɚɬɢɫɬɢɤɚ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɞɥɢɧ�ɩɭɬɟɣ; 
í�ɧɚɝɪɭɡɤɚ�ɧɚ�ɷɥɟɦɟɧɬɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ�ɫɬɚɬɢɫɬɢɤɭ�ɩɨ�ɤɨɥɢɱɟɫɬɜɭ�ɩɪɨ-

ɟɡɞɨɜ�ɤɨɧɤɪɟɬɧɵɦ�ɥɨɤɨɦɨɬɢɜɨɦ�ɩɨ�ɪɚɡɥɢɱɧɵɦ�ɷɥɟɦɟɧɬɚɦ�ɩɭɬɟɣ; 
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í�ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɩɨ�ɚɤɬɢɜɧɨɫɬɢ�ɥɨɤɨɦɨɬɢɜɨɜ�ɜɧɭɬɪɢ�ɡɨɧ; 
í�ɞɚɧɧɵɟ�ɩɨ�ɩɨɥɭɪɟɣɫɚɦ�ɢ�ɩɟɪɟɞɜɢɠɟɧɢɹɦ�ɤɨɧɤɪɟɬɧɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ; 
í�ɫɬɚɬɢɫɬɢɤɚ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɢ�ɫɪɟɞɧɟɣ�ɫɤɨɪɨɫɬɢ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɷɥɟɦɟɧɬɚɯ 

ɞɥɹ�ɤɨɧɤɪɟɬɧɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ. 
ɉɨɫɥɟɞɧɹɹ� ɫɟɤɰɢɹ� ɩɚɧɟɥɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɜɵɛɪɚɬɶ� ɛɨɥɟɟ� ɬɨɱɧɵɣ 

ɜɪɟɦɟɧɧɨɣ� ɞɢɚɩɚɡɨɧ� ɜɧɭɬɪɢ� ɡɚɝɪɭɠɟɧɧɨɝɨ� ɧɚɛɨɪɚ� ɞɚɧɧɵɯ. Ⱦɥɹ� ɷɬɨɝɨ� ɧɟɨɛ-
ɯɨɞɢɦɨ�ɭɤɚɡɚɬɶ�ɜɪɟɦɹ�ɧɚɱɚɥɚ�ɢ�ɤɨɧɰɚ�ɞɢɚɩɚɡɨɧɚ�ɢ�ɧɚɠɚɬɶ�ɧɚ�ɤɧɨɩɤɭ «Ɋɚɫɱɟɬ 
ɜɵɛɨɪɤɢ».  Ʉɪɨɦɟ�ɬɨɝɨ,  ɩɪɨɢɡɜɟɫɬɢ�ɚɧɚɥɨɝɢɱɧɨɟ�ɞɟɣɫɬɜɢɟ�ɦɨɠɧɨ�ɩɭɬɟɦ�ɜɵ-
ɞɟɥɟɧɢɹ�ɢɧɬɟɪɟɫɭɸɳɟɣ�ɨɛɥɚɫɬɢ�ɧɚ�ɜɪɟɦɟɧɧɨɣ�ɲɤɚɥɟ (ɪɢɫɭɧɨɤ 15). 

 
Ɋɢɫɭɧɨɤ 15 – ɉɨɫɥɟɞɧɹɹ�ɫɟɤɰɢɹ�ɩɚɧɟɥɢ�ɭɩɪɚɜɥɟɧɢɹ 

ɋɥɟɜɚ� ɨɬ� ɜɪɟɦɟɧɧyɣ�ɲɤɚɥɵ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ� ɫɩɢɫɨɤ,  ɫ� ɩɨɦɨɳɶɸ� ɤɨɬɨɪɨɝɨ 
ɦɨɠɧɨ�ɪɟɝɭɥɢɪɨɜɚɬɶ�ɩɟɪɟɱɟɧɶ�ɥɨɤɨɦɨɬɢɜɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ�ɩɪɢ�ɮɨɪɦɢɪɨ-
ɜɚɧɢɢ� ɢɬɨɝɨɜɨɣ� ɫɬɚɬɢɫɬɢɤɢ. ɋɩɪɚɜɚ�ɨɬ� ɜɪɟɦɟɧɧɨɣ�ɲɤɚɥɵ�ɧɚɯɨɞɢɬɫɹ� ɫɩɢɫɨɤ 
ɫɥɨɟɜ� ɫɯɟɦɵ,  ɫ� ɩɨɦɨɳɶɸ� ɤɨɬɨɪɨɝɨ� ɦɨɠɧɨ� ɫɤɪɵɬɶ� ɢɥɢ� ɨɬɨɛɪɚɡɢɬɶ� ɡɨɧɵ� ɧɚ 
ɫɯɟɦɟ,  ɦɟɬɤɢ� ɢ� ɧɨɦɟɪɚ� ɷɥɟɦɟɧɬɨɜ.  ɋɥɨɢ� ɫɯɟɦɵ� ɜɥɢɹɸɬ� ɬɨɥɶɤɨ� ɧɚ� ɝɪɚɮɢɱɟ-
ɫɤɨɟ�ɨɬɨɛɪɚɠɟɧɢɟ�ɢ�ɧɟ�ɜɥɢɹɸɬ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɚɛɥɢɰ�ɫɬɚɬɢɫɬɢɤɢ.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ,  ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɡɚɝɪɭɡɤɢ� ɞɚɧɧɵɯ� ɡɚ� ɬɪɢ� ɧɟɞɟɥɢ,  ɨɫɧɨɜɧɨɟ 
ɨɤɧɨ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ�ɜɵɝɥɹɞɢɬ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ (ɪɢɫɭɧɨɤ 16). 

ȼɵɛɨɪ�ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɜɢɞɚ�ɨɬɱɟɬɚ�ɜɥɢɹɟɬ�ɧɚ�ɩɚɪɚɦɟɬɪ, ɜ�ɪɚɡɪɟɡɟ�ɤɨɬɨɪɨ-
ɝɨ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨɫɬɪɨɟɧɢɟ� ɬɚɛɥɢɰɵ� ɢ� ɜɢɡɭɚɥɶɧɨɟ� ɨɬɨɛɪɚɠɟɧɢɟ� ɫɯɟɦɵ. 
ɇɚ�ɩɪɚɤɬɢɤɟ�ɷɬɨ�ɨɡɧɚɱɚɟɬ�ɜɵɛɨɪ�ɢɧɬɟɪɟɫɭɸɳɟɝɨ�ɧɚɫ�ɚɫɩɟɤɬɚ, ɤɨɬɨɪɵɣ�ɬɪɟɛɭ-
ɟɬɫɹ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ, ɢ� ɩɟɪɟɯɨɞ� ɤ� ɡɚɪɚɧɟɟ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɦɭ�ɲɚɛɥɨɧɭ, ɩɨ 
ɤɨɬɨɪɨɦɭ�ɛɭɞɭɬ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɞɚɧɧɵɟ. 

ɉɪɢɜɟɞɟɦ�ɨɩɢɫɚɧɢɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɞɨɫɬɭɩɧɵɯ�ɨɬɱɟɬɨɜ. 
1 Ɇɟɬɤɢ�ɰɜɟɬɨɜɨɣ�ɤɚɪɬɵ (ɐɄ) – ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɩɨ�ɫɪɚɛɚɬɵɜɚɧɢ-

ɹɦ�ɦɟɬɨɤ� ɫ� ɰɜɟɬɨɜɨɣ� ɤɚɪɬɨɣ (ɐɄ).  ɉɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɚɛɥɢɰɭ� ɡɚ� ɜɵɛɪɚɧ-
ɧɵɣ�ɢɧɬɟɪɜɚɥ�ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ�ɢɦɟɟɬ�ɱɟɬɵɪɟ�ɫɬɨɥɛɰɚ: ɧɨɦɟɪ�ɦɟɬɤɢ, ɤɨɥɢɱɟ-
ɫɬɜɨ�ɫɪɚɛɚɬɵɜɚɧɢɣ, ɤɨɥɢɱɟɫɬɜɨ� ɨɬɤɚɡɨɜ� ɢ�ɩɪɨɰɟɧɬ� ɭɫɩɟɲɧɵɯ� ɫɪɚɛɚɬɵɜɚɧɢɣ 
ɦɟɬɤɢ (ɪɢɫɭɧɨɤ 17). 
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Ɋɢɫɭɧɨɤ 16 – Ɉɤɧɨ�ɚɧɚɥɢɬɢɤɢ�ɩɨɫɥɟ�ɡɚɝɪɭɡɤɢ�ɞɚɧɧɵɯ 

 
Ɋɢɫɭɧɨɤ 17 – Ɋɟɡɭɥɶɬɚɬ�ɩɨɫɬɪɨɟɧɢɹ�ɨɬɱɟɬɚ�ɩɨ�ɦɟɬɤɚɦ 

ɇɚ� ɩɪɢɜɟɞɟɧɧɨɦ� ɜɵɲɟ� ɩɪɢɦɟɪɟ� ɜɢɞɧɨ, ɫɤɨɥɶɤɨ� ɪɚɡ� ɛɵɥ� ɨɫɭɳɟɫɬɜɥɟɧ 
ɩɪɨɟɡɞ�ɩɨ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɦɟɬɤɟ�ɡɚ�ɜɵɛɪɚɧɧɵɣ�ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ, ɫɤɨɥɶɤɨ 
ɛɵɥɨ�ɨɬɤɚɡɨɜ (ɩɪɨɟɡɞ�ɡɚɮɢɤɫɢɪɨɜɚɧ, ɧɨ�ɦɟɬɤɚ�ɧɟ�ɫɪɚɛɨɬɚɥɚ) ɢ�ɤɚɤɨɣ�ɢɬɨɝɨ-
ɜɵɣ�ɩɪɨɰɟɧɬ�ɫɪɚɛɚɬɵɜɚɧɢɣ�ɦɟɬɤɢ.  
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ɉɪɢ�ɧɚɠɚɬɢɢ�ɧɚ�ɡɚɝɨɥɨɜɨɤ�ɫɬɨɥɛɰɚ�ɜɵɩɨɥɧɹɟɬɫɹ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɡɧɚɱɟɧɢ-
ɹɦ� ɞɚɧɧɨɝɨ� ɫɬɨɥɛɰɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ� ɧɚɠɚɬɢɢ� ɧɚ� ɡɚɝɨɥɨɜɨɤ «Ɉɬɤɚɡ» ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ� ɦɟɬɤɢ, ɢɦɟɸɳɢɟ� ɫɚɦɨɟ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɬɤɚɡɨɜ, ɚ� ɡɚɬɟɦ� ɩɟ-
ɪɟɣɬɢ�ɤ�ɪɚɫɩɨɥɨɠɟɧɢɸ�ɢɧɬɟɪɟɫɭɸɳɟɣ�ɦɟɬɤɢ�ɧɚ�ɫɯɟɦɟ�ɩɭɬɟɦ�ɜɵɞɟɥɟɧɢɹ�ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɫɬɪɨɤɢ�ɜ�ɬɚɛɥɢɰɟ.  

Ⱦɚɧɧɵɣ�ɨɬɱɟɬ�ɜ�ɨɫɧɨɜɧɨɦ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɢ�ɧɚɫɬɪɨɣɤɟ�ɫɢɫ-
ɬɟɦɵ, ɜ�ɱɚɫɬɧɨɫɬɢ�ɞɥɹ�ɩɪɨɜɟɪɤɢ�ɤɨɪɪɟɤɬɧɨɫɬɢ�ɫɯɟɦɵ. 

2 Ⱦɥɢɧɵ�ɩɭɬɟɣ�ɐɄ – ɫɬɚɬɢɫɬɢɤɚ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɞɥɢɧ�ɩɭɬɟɣ�ɫ�ɰɜɟɬɨɜɨɣ 
ɤɚɪɬɨɣ,  ɤɨɬɨɪɚɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɚɛɥɢɰɭ� ɢɡ� ɫɟɦɢ� ɫɬɨɥɛɰɨɜ (ɞɜɟ� ɦɟɬɤɢ,  
ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ�ɩɭɬɶ, ɤɨɥɢɱɟɫɬɜɨ�ɩɪɨɟɡɞɨɜ�ɩɨ�ɞɚɧɧɨɦɭ�ɩɭɬɢ�ɡɚ�ɜɵɛɪɚɧɧɵɣ 
ɩɪɨɦɟɠɭɬɨɤ� ɜɪɟɦɟɧɢ, ɞɢɫɬɚɧɰɢɹ� ɩɨ� ɫɯɟɦɟ� ɢ� ɩɨ� ɨɞɨɦɟɬɪɭ, ɚ� ɬɚɤɠɟ� ɫɪɟɞɧɟ-
ɤɜɚɞɪɚɬɢɱɧɚɹ�ɨɲɢɛɤɚ�ɢ�ɮɚɤɬɢɱɟɫɤɚɹ�ɨɲɢɛɤɚ�ɜ�ɦɟɬɪɚɯ) (ɪɢɫɭɧɨɤ 18). 

 
Ɋɢɫɭɧɨɤ 18 – Ɋɟɡɭɥɶɬɚɬ�ɩɨɫɬɪɨɟɧɢɹ�ɨɬɱɟɬɚ�ɩɨ�ɞɥɢɧɚɦ�ɩɭɬɟɣ 

ɇɚ� ɪɢɫɭɧɤɟ 18 ɜɵɞɟɥɟɧ� ɩɭɬɶ, ɧɚɯɨɞɹɳɢɣɫɹ� ɦɟɠɞɭ� ɦɟɬɤɚɦɢ 301913 ɢ 
301948. Ɂɚ�ɜɵɛɪɚɧɧɵɣ�ɩɪɨɦɟɠɭɬɨɤ�ɜɪɟɦɟɧɢ�ɩɨ�ɞɚɧɧɨɦɭ�ɩɭɬɢ�ɛɵɥɨ�ɨɫɭɳɟ-
ɫɬɜɥɟɧɨ 5  ɩɪɨɟɡɞɨɜ,  ɞɢɫɬɚɧɰɢɹ�ɩɨ�ɫɯɟɦɟ�ɢ�ɨɞɨɦɟɬɪɭ�ɫɨɫɬɚɜɥɹɟɬ 94  ɢ 94,8  ɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ�ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɚɹ�ɨɲɢɛɤɚ – 0,7 ɦ. 

ɉɪɢ�ɧɚɠɚɬɢɢ�ɧɚ�ɡɚɝɨɥɨɜɨɤ�ɫɬɨɥɛɰɚ�ɜɵɩɨɥɧɹɟɬɫɹ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɡɧɚɱɟɧɢ-
ɹɦ� ɞɚɧɧɨɝɨ� ɫɬɨɥɛɰɚ.  ɇɚɩɪɢɦɟɪ,  ɦɨɠɧɨ� ɨɬɫɨɪɬɢɪɨɜɚɬɶ� ɬɚɛɥɢɰɭ� ɩɨ� ɩɭɬɹɦ� ɫ 
ɫɚɦɨɣ� ɛɨɥɶɲɨɣ� ɨɲɢɛɤɨɣ�ɦɟɠɞɭ�ɮɚɤɬɢɱɟɫɤɨɣ� ɞɢɫɬɚɧɰɢɟɣ� ɢ� ɞɢɫɬɚɧɰɢɟɣ� ɩɨ 
ɫɯɟɦɟ�ɢ�ɧɚɣɬɢ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɨɲɢɛɤɭ�ɜ�ɩɨɫɬɪɨɟɧɢɢ�ɫɯɟɦɵ. 

3 ɇɚɝɪɭɡɤɚ� ɧɚ� ɷɥɟɦɟɧɬɵ – ɫɬɚɬɢɫɬɢɤɚ� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ� ɩɪɨɟɡɞɨɜ� ɤɨɧɤɪɟɬ-
ɧɵɦ�ɥɨɤɨɦɨɬɢɜɨɦ�ɩɨ�ɪɚɡɥɢɱɧɵɦ�ɷɥɟɦɟɧɬɚɦ�ɩɭɬɟɣ. ɉɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɬɚɛ-
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ɥɢɰɭ,  ɤɨɬɨɪɚɹ�ɢɦɟɟɬ�ɱɟɬɵɪɟ�ɫɬɨɥɛɰɚ:  ɧɨɦɟɪ�ɥɨɤɨɦɨɬɢɜɚ,  ɷɥɟɦɟɧɬ�ɫɯɟɦɵ,  ɤɨ-
ɥɢɱɟɫɬɜɨ�ɩɪɨɟɡɞɨɜ�ɞɚɧɧɵɦ�ɥɨɤɨɦɨɬɢɜɨɦ�ɢ�ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɪɨɟɡɞɨɜ�ɜɫɟ-
ɦɢ�ɥɨɤɨɦɨɬɢɜɚɦɢ (ɪɢɫɭɧɨɤ 19). 

 
Ɋɢɫɭɧɨɤ 19 – Ɋɟɡɭɥɶɬɚɬ�ɩɨɫɬɪɨɟɧɢɹ�ɨɬɱɟɬɚ�ɩɨ�ɧɚɝɪɭɡɤɟ�ɧɚ�ɷɥɟɦɟɧɬɵ 

ɇɚ�ɪɢɫɭɧɤɟ 19 ɜɢɞɧɨ, ɱɬɨ�ɩɨ�ɷɥɟɦɟɧɬɭ 400Ƚɪ.1-2 ɡɚ�ɜɵɛɪɚɧɧɵɣ�ɩɪɨɦɟɠɭ-
ɬɨɤ�ɜɪɟɦɟɧɢ�ɜɫɟɝɨ� ɫɨɜɟɪɲɟɧɨ 60 ɩɪɨɟɡɞɨɜ, ɢɡ�ɧɢɯ 24 ɩɪɨɟɡɞɚ�ɥɨɤɨɦɨɬɢɜɨɦ 
6749, 18 ɥɨɤɨɦɨɬɢɜɨɦ�í 7684 ɢ�ɟɳɟ 18 ɥɨɤɨɦɨɬɢɜɨɦ�í 8230. ɉɪɢ�ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ�ɦɨɠɧɨ�ɨɬɮɢɥɶɬɪɨɜɚɬɶ�ɫɩɢɫɨɤ� ɥɨɤɨɦɨɬɢɜɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ�ɜ� ɩɨɫɬɪɨɟ-
ɧɢɢ�ɬɚɛɥɢɰɵ�ɫ�ɩɨɦɨɳɶɸ�ɝɚɥɨɱɟɤ�ɜ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɨɤɧɚ.  Ʉɪɨɦɟ�ɬɨɝɨ,  ɨɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ�ɩɪɨɟɡɞɨɜ�ɩɨ�ɷɥɟɦɟɧɬɭ�ɨɬɨɛɪɚɠɚɟɬɫɹ�ɧɚ�ɫɯɟɦɟ�ɫ�ɩɨɦɨɳɶɸ�ɰɜɟɬɨ-
ɜɨɣ�ɤɚɪɬɵ (ѿ�ɱɚɫɬɶ�ɷɥɟɦɟɧɬɨɜ,  ɤɨɬɨɪɵɟ�ɡɚɝɪɭɠɟɧɵ�ɛɨɥɶɲɟ�ɜɫɟɝɨ�ɨɤɪɚɲɢɜɚ-
ɸɬɫɹ�ɜ�ɤɪɚɫɧɵɣ�ɰɜɟɬ; ѿ, ɧɚɝɪɭɠɟɧɧɵɯ�ɫɪɟɞɧɟ�í�ɜ�ɠɟɥɬɵɣ�ɰɜɟɬ�ɢ�ɨɫɬɚɜɲɚɹɫɹ 
ѿ�ɱɚɫɬɶ�ɫɚɦɵɯ�ɫɜɨɛɨɞɧɵɯ�ɷɥɟɦɟɧɬɨɜ�í�ɜ�ɡɟɥɟɧɵɣ). 

Ⱥɧɚɥɨɝɢɱɧɨ�ɞɪɭɝɢɦ�ɨɬɱɟɬɚɦ�ɞɨɫɬɭɩɧɚ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɧɚɠɚɬɢɸ�ɧɚ�ɡɚɝɨɥɨ-
ɜɨɤ�ɫɬɨɥɛɰɚ, ɚ�ɩɪɢ�ɜɵɞɟɥɟɧɢɢ�ɫɬɪɨɤɢ�ɜ�ɬɚɛɥɢɰɟ�ɫɯɟɦɚ�ɰɟɧɬɪɢɪɭɟɬɫɹ�ɧɚ�ɜɵ-
ɛɪɚɧɧɨɦ�ɷɥɟɦɟɧɬɟ. 

4 ɋɬɚɬɢɫɬɢɤɚ� ɩɨ� ɚɤɬɢɜɧɨɫɬɢ� ɜɧɭɬɪɢ� ɡɨɧ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɚɛɥɢɰɭ� ɡɚ 
ɜɵɛɪɚɧɧɵɣ�ɢɧɬɟɪɜɚɥ�ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ�ɢɦɟɟɬ�ɫɟɦɶ�ɫɬɨɥɛɰɨɜ (ɧɚɡɜɚɧɢɟ�ɡɨɧɵ, 
ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɪɨɟɡɞɨɜ�ɜɫɟɦɢ�ɥɨɤɨɦɨɬɢɜɚɦɢ, ɤɨɥɢɱɟɫɬɜɨ�ɫɬɨɹɧɨɤ�ɛɨɥɟɟ 
3 ɦɢɧ, ɛɨɥɟɟ 45 ɦɢɧ, ɜɪɟɦɹ�ɩɪɨɫɬɨɹ, ɜɪɟɦɹ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɨɹɧɨɤ�ɢ�ɨɩɟɪɚɰɢɣ 
�ɪɢɫɭɧɨɤ 20). 
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Ɋɢɫɭɧɨɤ 20 – Ɋɟɡɭɥɶɬɚɬ�ɩɨɫɬɪɨɟɧɢɹ�ɨɬɱɟɬɚ�ɩɨ�ɡɨɧɚɦ 

ɉɨ� ɩɪɢɜɟɞɟɧɧɨɦɭ� ɩɪɢɦɟɪɭ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ,  ɧɚɩɪɢɦɟɪ,  ɨ� ɬɨɦ,  ɱɬɨ 
ɛɨɥɶɲɟ� ɜɫɟɝɨ� ɩɪɨɟɡɞɨɜ� ɛɵɥɨ� ɫɞɟɥɚɧɨ� ɩɨ� ɡɨɧɟ «ɌɋȻ�ɋɢɛɭɪ» (280), ɚ� ɫɚɦɨɟ 
ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɫɬɨɹɧɨɤ�ɩɪɨɢɫɯɨɞɢɬ�ɧɚ «ɋɬ. Ɉɫɟɧɰɵ».  

Ɍɚɤ�ɠɟ�ɤɚɤ�ɢ�ɞɥɹ�ɞɪɭɝɢɯ�ɨɬɱɟɬɨɜ, ɞɨɫɬɭɩɧɚ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɧɚɠɚɬɢɸ�ɧɚ�ɡɚ-
ɝɨɥɨɜɨɤ�ɫɬɨɥɛɰɚ, ɚ�ɩɪɢ�ɜɵɞɟɥɟɧɢɢ�ɫɬɪɨɤɢ�ɜ�ɬɚɛɥɢɰɟ�ɫɯɟɦɚ�ɰɟɧɬɪɢɪɭɟɬɫɹ�ɧɚ 
ɜɵɛɪɚɧɧɨɣ�ɡɨɧɟ. 

5 ɉɨɥɭɪɟɣɫɵ�ɩɪɨɞɜɢɠɟɧɢɹ – ɫɬɚɬɢɫɬɢɤɚ�ɩɨ�ɩɟɪɟɞɜɢɠɟɧɢɹɦ�ɤɨɧɤɪɟɬɧɨɝɨ 
ɥɨɤɨɦɨɬɢɜɚ. ȼɵɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɨɮɨɪɦɥɟɧɵ� ɜ� ɜɢɞɟ� ɬɚɛɥɢɰɵ� ɡɚ� ɜɵɛɪɚɧɧɵɣ 
ɢɧɬɟɪɜɚɥ�ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ�ɢɦɟɟɬ�ɨɞɢɧɧɚɞɰɚɬɶ�ɫɬɨɥɛɰɨɜ (ɧɨɦɟɪ�ɥɨɤɨɦɨɬɢɜɚ, 
ɬɢɩ�ɨɩɟɪɚɰɢɢ, ɡɨɧɵ�ɧɚɱɚɥɚ�ɢ�ɤɨɧɰɚ�ɨɩɟɪɚɰɢɢ�ɩɪɢ�ɢɯ�ɧɚɥɢɱɢɢ, ɜɪɟɦɹ�ɧɚɱɚɥɚ 
ɢ�ɤɨɧɰɚ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɜ�ɦɟɬɪɚɯ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɜ�ɫɟɤɭɧɞɚɯ, ɤɨɥɢɱɟɫɬ-
ɜɨ�ɷɥɟɦɟɧɬɨɜ, ɧɚɱɚɥɶɧɵɣ�ɢ�ɤɨɧɟɱɧɵɣ�ɷɥɟɦɟɧɬɵ, ɧɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɫɨɜɟɪɲɟɧɚ 
ɨɩɟɪɚɰɢɹ (ɪɢɫɭɧɨɤ 21). 

 
Ɋɢɫɭɧɨɤ 21 – Ɋɟɡɭɥɶɬɚɬ�ɩɨɫɬɪɨɟɧɢɹ�ɨɬɱɟɬɚ�ɩɨ�ɥɨɤɨɦɨɬɢɜɚɦ 
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Ⱦɚɧɧɵɣ�ɜɢɞ�ɨɬɱɟɬɚ�ɩɨɡɜɨɥɹɟɬ�ɨɰɟɧɢɬɶ�ɤɚɠɞɨɟ�ɫɨɛɵɬɢɟ�ɜ�ɨɬɞɟɥɶɧɨɫɬɢ,  ɚ 
ɬɚɤɠɟ�ɧɚɣɬɢ�ɧɟɨɛɯɨɞɢɦɭɸ�ɡɚɩɢɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɫɨɪɬɢɪɨɜɨɤ�ɫɬɨɥɛɰɨɜ�ɩɨ�ɭɛɵ-
ɜɚɧɢɸ�ɢɥɢ�ɜɨɡɪɚɫɬɚɧɢɸ. ɉɪɢ�ɜɵɞɟɥɟɧɢɢ�ɫɬɪɨɤɢ�ɜ�ɬɚɛɥɢɰɟ�ɫɯɟɦɚ�ɮɢɤɫɢɪɭɟɬ-
ɫɹ�ɧɚ�ɷɥɟɦɟɧɬɚɯ, ɭɱɚɫɬɜɨɜɚɜɲɢɯ�ɜ�ɨɩɟɪɚɰɢɢ. 

Ⱦɚɧɧɵɟ�ɩɨ�ɫɤɨɪɨɫɬɢ (ɫɨɤɪɚɳɟɧɧɨ�ɜ�ɢɧɬɟɪɮɟɣɫɟ�Ⱦɉɋ) – ɫɬɚɬɢɫɬɢɤɚ�ɦɚɤ-
ɫɢɦɚɥɶɧɨɣ�ɢ�ɫɪɟɞɧɟɣ�ɫɤɨɪɨɫɬɢ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɞɥɹ�ɤɨɧɤɪɟɬɧɨɝɨ�ɥɨ-
ɤɨɦɨɬɢɜɚ. ɉɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɬɚɛɥɢɰɭ�ɡɚ�ɜɵɛɪɚɧɧɵɣ�ɢɧɬɟɪɜɚɥ�ɜɪɟɦɟɧɢ, ɤɨ-
ɬɨɪɚɹ� ɢɦɟɟɬ� ɱɟɬɵɪɟ� ɫɬɨɥɛɰɚ: ɧɨɦɟɪ� ɥɨɤɨɦɨɬɢɜɚ, ɨɫɭɳɟɫɬɜɢɜɲɟɝɨ� ɩɪɨɟɡɞ, 
ɷɥɟɦɟɧɬ�ɢ�ɦɚɤɫɢɦɚɥɶɧɚɹ�ɢɥɢ�ɫɪɟɞɧɹɹ�ɫɤɨɪɨɫɬɶ�ɩɪɨɟɡɞɚ�ɥɨɤɨɦɨɬɢɜɨɦ�ɩɨ�ɭɤɚ-
ɡɚɧɧɨɦɭ�ɷɥɟɦɟɧɬɭ (ɪɢɫɭɧɨɤ 22). 

 
Ɋɢɫɭɧɨɤ 22 – Ɋɟɡɭɥɶɬɚɬ�ɩɨɫɬɪɨɟɧɢɹ�ɨɬɱɟɬɚ�ɩɨ�ɡɨɧɚɦ 

ɇɚ�ɩɪɢɜɟɞɟɧɧɨɦ�ɩɪɢɦɟɪɟ�ɩɨɤɚɡɚɧɨ, ɱɬɨ�ɜ�ɬɚɛɥɢɰɟ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɜɫɟ�ɷɥɟ-
ɦɟɧɬɵ�ɫɯɟɦɵ�ɢ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɥɨɤɨɦɨɬɢɜɚ�ɫɭɳɟɫɬɜɭɟɬ�ɡɚɩɢɫɶ�ɨ�ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɢ� ɫɪɟɞɧɟɣ� ɫɤɨɪɨɫɬɹɯ� ɞɜɢɠɟɧɢɹ� ɩɨ� ɞɚɧɧɨɦɭ� ɷɥɟɦɟɧɬɭ. Ⱥɧɚɥɨɝɢɱɧɨ� ɞɪɭɝɢɦ 
ɨɬɱɟɬɚɦ�ɞɨɫɬɭɩɧɚ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɧɚɠɚɬɢɸ�ɧɚ�ɡɚɝɨɥɨɜɨɤ�ɫɬɨɥɛɰɚ, ɚ�ɩɪɢ�ɜɵɞɟ-
ɥɟɧɢɢ�ɫɬɪɨɤɢ�ɜ�ɬɚɛɥɢɰɟ�ɫɯɟɦɚ�ɰɟɧɬɪɢɪɭɟɬɫɹ�ɧɚ�ɭɤɚɡɚɧɧɨɦ�ɷɥɟɦɟɧɬɟ. 

Ⱦɥɹ� ɨɛɳɟɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɪɚɛɨɬɵ� ɩɪɨɝɪɚɦɦɧɨɣ� ɫɪɟɞɵ� ɫɭɳɟɫɬɜɢɦ� ɡɚ-
ɩɭɫɤ ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ (ɪɢɫɭɧɨɤ 23). 

ɍɫɬɚɧɨɜɢɦ� ɜɪɟɦɟɧɧɨɣ� ɞɢɚɩɚɡɨɧ, ɧɚɩɪɢɦɟɪ� ɫ 01.04.2024 00:00 ɩɨ 
16.04.2024 00:00, ɧɚɠɦɟɦ�ɤɧɨɩɤɭ «Ɂɚɝɪɭɡɢɬɶ�ɞɚɧɧɵɟ» ɢ�ɩɨɥɭɱɢɦ�ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɭɸ�ɩɚɧɟɥɶ�ɫ�ɡɚɜɟɪɲɟɧɧɨɣ�ɨɩɟɪɚɰɢɟɣ (ɪɢɫɭɧɨɤ 24). 
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Ɋɢɫɭɧɨɤ 23 – Ɉɤɧɨ�ɪɟɠɢɦɚ�ɚɧɚɥɢɬɢɤɢ�ɩɨɫɥɟ�ɡɚɩɭɫɤɚ 

 
Ɋɢɫɭɧɨɤ 24 – Ɋɟɡɭɥɶɬɚɬ�ɡɚɝɪɭɡɤɢ�ɞɚɧɧɵɯ�ɡɚ 15 ɞɧɟɣ�ɦɟɫɹɰɚ 

Ɂɚɮɢɤɫɢɪɭɟɦ�ɜɪɟɦɟɧɧɨɣ�ɢɧɬɟɪɜɚɥ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɫɦɟɧ�ɩɭɬɺɦ�ɜɵɞɟɥɟɧɢɹ 
ɧɟɛɨɥɶɲɨɣ�ɨɛɥɚɫɬɢ�ɧɚ� ɜɪɟɦɟɧɧɨɣ�ɲɤɚɥɟ� ɢ� ɨɫɬɚɜɢɦ�ɜ�ɜɵɛɨɪɤɟ� ɬɨɥɶɤɨ�ɨɞɢɧ 
ɥɨɤɨɦɨɬɢɜ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɥɭɱɢɦ� ɫɬɚɬɢɫɬɢɤɭ� ɩɨ� ɨɞɧɨɦɭ� ɥɨɤɨɦɨɬɢɜɭ� ɫ� ɧɚ-
ɝɪɭɡɤɨɣ�ɧɚ�ɷɥɟɦɟɧɬɵ�ɩɭɬɟɣ�ɜ�ɝɪɚɮɢɱɟɫɤɨɦ�ɢ�ɬɚɛɥɢɱɧɨɦ�ɜɢɞɟ (ɪɢɫɭɧɨɤ 25). 
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Ɋɢɫɭɧɨɤ 25 – Ɋɟɡɭɥɶɬɚɬ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɜɵɛɨɪɤɢ�ɜ�ɪɟɠɢɦɟ�ɚɧɚɥɢɬɢɤɢ 

ɩɨ�ɨɞɧɨɦɭ�ɥɨɤɨɦɨɬɢɜɭ 

ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɟɪɟɤɥɸɱɢɦ�ɧɚ�ɞɪɭɝɨɣ�ɜɢɞ�ɨɬɱɟɬɚ�ɢɥɢ�ɢɡɦɟɧɢɦ�ɫɨɪ-
ɬɢɪɨɜɤɭ�ɬɚɛɥɢɰɵ�ɩɭɬɟɦ�ɧɚɠɚɬɢɹ�ɧɚ�ɡɚɝɨɥɨɜɤɢ�ɢɧɬɟɪɟɫɭɸɳɢɯ�ɫɬɨɥɛɰɨɜ. Ɍɚ-
ɤɢɦ�ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ�ɬɪɟɛɭɟɦɭɸ�ɢɧɮɨɪɦɚɰɢɸ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɚɧɚɥɢɡɚ. 
ɉɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɨɞɟɥɢɬɶɫɹ� ɩɨɥɭɱɟɧɧɵɦɢ� ɪɟɡɭɥɶɬɚɬɚɦɢ, ɷɤɫɩɨɪɬɢɪɭɟɦ 
ɬɚɛɥɢɰɭ�ɜ *.xls ɮɚɣɥ, ɤɨɬɨɪɵɣ�ɦɨɠɧɨ�ɛɭɞɟɬ�ɨɬɤɪɵɬɶ�ɧɚ�ɫɬɨɪɨɧɧɟɦ�ɭɫɬɪɨɣɫɬ-
ɜɟ�ɫ�ɩɨɦɨɳɶɸ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɩɪɨɝɪɚɦɦɵ. 

Ⱦɥɹ�ɪɟɝɭɥɹɪɧɨɝɨ�ɤɨɧɬɪɨɥɹ�ɫɤɨɪɨɫɬɧɨɝɨ�ɪɟɠɢɦɚ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɮɨɪɦɚ  ɚɧɚ-
ɥɢɬɢɤɢ�ɫɤɨɪɨɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ (ɪɢɫɭɧɨɤ 26). 

Ɉɤɧɨ�ɚɧɚɥɢɬɢɤɢ�ɫɤɨɪɨɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɪɚɡɞɟɥɟɧɨ�ɧɚ�ɞɜɟ�ɱɚɫɬɢ. 
ȼ�ɥɟɜɨɣ�ɱɚɫɬɢ�ɨɤɧɚ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɬɚɛɥɢɰɚ, ɢɦɟɸɳɚɹ�ɬɪɢ  ɜɤɥɚɞɤɢ: «ɉɚɫ-

ɩɨɪɬɧɵɟ», «ȼɪɟɦɟɧɧɵɟ» ɨɝɪɚɧɢɱɟɧɢɹ�ɫɤɨɪɨɫɬɢ�ɢ�ɬɚɛɥɢɰɚ�ɩɪɟɜɵɲɟɧɢɣ�ɫɤɨ-
ɪɨɫɬɢ,  ɚ� ɬɚɤɠɟ�ɮɨɪɦɭ�ɞɥɹ� ɡɚɞɚɧɢɹ� ɜɪɟɦɟɧɧɨɝɨ�ɢɧɬɟɪɜɚɥɚ�ɡɚ� ɤɨɬɨɪɵɣ� ɛɭɞɟɬ 
ɫɮɨɪɦɢɪɨɜɚɧɚ� ɬɚɛɥɢɰɚ. Ʉɪɨɦɟ� ɬɨɝɨ, ɜ� ɧɢɠɧɟɣ� ɱɚɫɬɢ� ɩɪɢɫɭɬɫɬɜɭɟɬ� ɫɩɢɫɨɤ 
ɥɨɤɨɦɨɬɢɜɨɜ, ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɹɟɬ�ɜɵɛɪɚɬɶ, ɤɚɤɢɟ�ɧɨɦɟɪɚ�ɥɨɤɨɦɨɬɢɜɨɜ�ɛɭɞɭɬ 
ɢɫɩɨɥɶɡɨɜɚɧɵ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɬɚɛɥɢɰɵ. 

ȼ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɨɤɧɚ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɜɪɟɦɟɧɧɚɹ�ɥɢɧɢɹ�ɮɚɤɬɢɱɟɫɤɢɯ�ɩɪɟɜɵ-
ɲɟɧɢɣ (ɫɜɟɪɯɭ) ɢ�ɬɟɩɥɨɜɭɸ�ɤɚɪɬɭ�ɜɜɟɞɟɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ (ɧɢɠɟ). ȼɪɟɦɟɧɧɚɹ 
ɥɢɧɢɹ�ɩɨɡɜɨɥɹɟɬ�ɜɢɡɭɚɥɶɧɨ�ɨɰɟɧɢɬɶ�ɜɪɟɦɹ�ɢ�ɱɚɫɬɨɬɭ�ɮɢɤɫɢɪɨɜɚɧɢɹ�ɩɪɟɜɵɲɟ-
ɧɢɣ�ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɫɤɨɪɨɫɬɢ. ɇɚ�ɧɟɣ�ɬɨɱɤɚɦɢ�ɩɨɤɚɡɚɧɵ�ɦɨɦɟɧɬɵ�ɩɪɟɜɵɲɟɧɢɹ 
ɫɤɨɪɨɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ. Ɍɨɱɤɢ�ɢɦɟɸɬ�ɰɜɟɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɰɜɟɬɚɦ�ɥɨɤɨ-
ɦɨɬɢɜɨɜ. ȼɪɟɦɟɧɧɚɹ�ɥɢɧɢɹ�ɪɚɡɞɟɥɟɧɚ�ɧɚ�ɜɟɪɬɢɤɚɥɶɧɵɟ�ɡɨɧɵ – ɫɦɟɧɵ (ɫɜɟɬɥɚɹ 
ɡɨɧɚ – ɞɧɟɜɧɚɹ�ɫɦɟɧɚ, ɬɟɦɧɚɹ – ɧɨɱɧɚɹ). 
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Ɋɢɫɭɧɨɤ 26 í�Ɉɫɧɨɜɧɨɟ�ɨɤɧɨ�ɚɧɚɥɢɬɢɤɢ�ɫɤɨɪɨɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ 
ɂɦɟɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɪɟɝɭɥɢɪɨɜɚɬɶ� ɩɪɢɛɥɢɠɟɧɢɟ� ɜɪɟɦɟɧɧɨɣ� ɥɢɧɢɢ 

ɩɪɢ�ɩɨɦɨɳɢ�ɤɨɥɟɫɚ�ɦɚɧɢɩɭɥɹɬɨɪɚ�ɦɵɲɢ. Ɍɟɩɥɨɜɚɹ�ɤɚɪɬɚ�ɜɜɟɞɟɧɧɵɯ�ɨɝɪɚɧɢ-
ɱɟɧɢɣ�ɩɨɡɜɨɥɹɟɬ�ɧɚɝɥɹɞɧɨ�ɨɰɟɧɢɬɶ�ɦɟɫɬɨ�ɢ�ɡɧɚɱɟɧɢɟ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɨɝɪɚɧɢ-
ɱɟɧɢɣ. ɑɟɦ�ɛɥɢɠɟ�ɨɬɬɟɧɨɤ�ɤ�ɤɪɚɫɧɨɦɭ, ɬɟɦ�ɦɟɧɶɲɟɟ�ɡɧɚɱɟɧɢɟ�ɪɚɡɪɟɲɟɧɧɨɣ 
ɫɤɨɪɨɫɬɢ� ɭɫɬɚɧɨɜɥɟɧɨ� ɧɚ� ɞɚɧɧɨɦ� ɭɱɚɫɬɤɟ. Ʉɨɧɤɪɟɬɧɵɟ� ɡɧɚɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ 
ɦɨɠɧɨ�ɭɜɢɞɟɬɶ�ɜ�ɬɚɛɥɢɰɟ, ɤɨɬɨɪɚɹ�ɨɩɢɫɚɧɚ�ɞɚɥɟɟ. 

Ɍɚɛɥɢɰɚ� ɩɚɫɩɨɪɬɧɵɯ� ɨɝɪɚɧɢɱɟɧɢɣ� ɢɦɟɟɬ� ɞɜɟ� ɤɨɥɨɧɤɢ: ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ�ɢ�ɡɧɚɱɟɧɢɟ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɣ�ɫɤɨɪɨɫɬɢ (ɪɢɫɭɧɨɤ 27). 

 
Ɋɢɫɭɧɨɤ 27 í�Ɍɚɛɥɢɰɚ�ɩɚɫɩɨɪɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɫɤɨɪɨɫɬɢ 
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ɉɪɢ�ɧɚɠɚɬɢɢ�ɧɚ�ɡɚɝɨɥɨɜɨɤ�ɫɬɨɥɛɰɚ�ɜɵɩɨɥɧɹɟɬɫɹ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɡɧɚɱɟɧɢ-
ɹɦ�ɞɚɧɧɨɝɨ�ɫɬɨɥɛɰɚ. ɉɪɢ�ɧɚɠɚɬɢɢ�ɧɚ�ɫɬɪɨɤɭ�ɧɚ�ɬɟɩɥɨɜɨɣ�ɤɚɪɬɟ�ɩɨɞɫɜɟɱɢɜɚ-
ɟɬɫɹ�ɜɵɛɪɚɧɧɵɣ�ɷɥɟɦɟɧɬ�ɫɯɟɦɵ. 

Ɍɚɛɥɢɰɚ�ɜɪɟɦɟɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɢɦɟɟɬ�ɫɥɟɞɭɸɳɢɟ�ɤɨɥɨɧɤɢ:  
í� ɧɚɢɦɟɧɨɜɚɧɢɟ� ɷɥɟɦɟɧɬɚ� ɫɯɟɦɵ, ɧɚ� ɤɨɬɨɪɨɦ� ɧɚɱɢɧɚɟɬɫɹ� ɨɝɪɚɧɢɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ; 
í�ɫɦɟɳɟɧɢɟ�ɨɬ�ɧɚɱɚɥɚ�ɷɥɟɦɟɧɬɚ�ɜ�ɦɟɬɪɚɯ, ɨɬɤɭɞɚ�ɧɚɱɢɧɚɟɬɫɹ�ɨɝɪɚɧɢɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ; 
í�ɧɚɢɦɟɧɨɜɚɧɢɟ�ɷɥɟɦɟɧɬɚ�ɫɯɟɦɵ, ɧɚ�ɤɨɬɨɪɨɦ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɨɝɪɚɧɢɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ; 
í�ɫɦɟɳɟɧɢɟ�ɨɬ�ɧɚɱɚɥɚ�ɷɥɟɦɟɧɬɚ�ɜ�ɦɟɬɪɚɯ, ɝɞɟ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɨɝɪɚɧɢɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ; 
í�ɢɧɞɟɤɫ�ɤɪɭɠɧɨɫɬɢ (ɜɚɪɢɚɧɬ�ɦɚɪɲɪɭɬɚ), (0 í�ɤɪɚɬɱɚɣɲɢɣ); 
í�ɡɧɚɱɟɧɢɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɫɤɨɪɨɫɬɢ, ɤɦ�ɱ; 
í�ɞɚɬɚ�ɢ�ɜɪɟɦɹ, ɧɚɱɚɥɚ�ɢ�ɨɤɨɧɱɚɧɢɹ�ɞɟɣɫɬɜɢɹ�ɨɝɪɚɧɢɱɟɧɢɹ�ɫɤɨɪɨɫɬɢ; 
í�ɧɚɡɜɚɧɢɟ�ɡɨɧɵ�ɧɚ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 28). 

 
Ɋɢɫɭɧɨɤ 28 – Ɍɚɛɥɢɰɚ�ɜɪɟɦɟɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɫɤɨɪɨɫɬɢ 

Ⱥɧɚɥɨɝɢɱɧɨ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɧɚ�ɪɢɫɭɧɤɟ 26 ɬɚɛɥɢɰɟ (ɫɦ. ɪɢɫɭɧɨɤ 28) ɩɪɢ 
ɧɚɠɚɬɢɢ�ɧɚ�ɡɚɝɨɥɨɜɨɤ�ɫɬɨɥɛɰɚ�ɜɵɩɨɥɧɹɟɬɫɹ�ɫɨɪɬɢɪɨɜɤɚ�ɩɨ�ɡɧɚɱɟɧɢɹɦ�ɞɚɧɧɨ-
ɝɨ� ɫɬɨɥɛɰɚ. ɉɪɢ� ɧɚɠɚɬɢɢ� ɧɚ� ɫɬɪɨɤɭ� ɧɚ� ɬɟɩɥɨɜɨɣ� ɤɚɪɬɟ� ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ� ɜɵ-
ɛɪɚɧɧɵɣ�ɷɥɟɦɟɧɬ�ɫɯɟɦɵ. 

Ɍɚɛɥɢɰɚ�ɩɪɟɜɵɲɟɧɢɣ�ɫɤɨɪɨɫɬɢ�ɢɦɟɟɬ 8 ɤɨɥɨɧɨɤ: 
í�ɧɨɦɟɪ�ɥɨɤɨɦɨɬɢɜɚ, ɞɨɩɭɫɬɢɜɲɟɝɨ�ɩɪɟɜɵɲɟɧɢɟ�ɫɤɨɪɨɫɬɢ; 
í�ɧɚɢɦɟɧɨɜɚɧɢɟ�ɷɥɟɦɟɧɬɚ�ɫɯɟɦɵ, ɧɚ�ɤɨɬɨɪɨɦ�ɩɪɟɜɵɲɟɧɢɟ�ɧɚɱɚɥɨɫɶ; 
í�ɫɦɟɳɟɧɢɟ�ɨɬ�ɧɚɱɚɥɚ�ɷɥɟɦɟɧɬɚ�ɜ�ɦɟɬɪɚɯ, ɨɬɤɭɞɚ�ɧɚɱɚɥɨɫɶ�ɩɪɟɜɵɲɟɧɢɟ; 
í�ɧɚɢɦɟɧɨɜɚɧɢɟ�ɷɥɟɦɟɧɬɚ�ɫɯɟɦɵ, ɧɚ�ɤɨɬɨɪɨɦ�ɩɪɟɜɵɲɟɧɢɟ�ɡɚɜɟɪɲɢɥɨɫɶ; 
í�ɫɦɟɳɟɧɢɟ�ɨɬ�ɧɚɱɚɥɚ�ɷɥɟɦɟɧɬɚ�ɜ�ɦɟɬɪɚɯ, ɝɞɟ�ɩɪɟɜɵɲɟɧɢɟ�ɡɚɜɟɪɲɢɥɨɫɶ; 
í�ɢɧɞɟɤɫ�ɤɪɭɠɧɨɫɬɢ – ɜɚɪɢɚɧɬ�ɦɚɪɲɪɭɬɚ; 
í�ɡɧɚɱɟɧɢɟ�ɨɬɤɥɨɧɟɧɢɹ�ɫɤɨɪɨɫɬɢ (ɧɚ�ɫɤɨɥɶɤɨ�ɩɪɟɜɵɲɟɧɨ�ɜ�ɤɦ�ɱ); 
í�ɞɚɬɚ�ɢ�ɜɪɟɦɹ, ɤɨɝɞɚ�ɛɵɥɨ�ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɩɪɟɜɵɲɟɧɢɟ (ɪɢɫɭɧɨɤ 29). 
Ⱥɧɚɥɨɝɢɱɧɨ�ɞɪɭɝɢɦ� ɬɚɛɥɢɰɚɦ�ɪɚɛɨɬɚɟɬ� ɫɨɪɬɢɪɨɜɤɚ�ɢ�ɩɨɞɫɜɟɬɤɚ� ɜɵɞɟ-

ɥɟɧɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɧɚ�ɬɟɩɥɨɜɨɣ�ɤɚɪɬɟ. 
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Ɋɢɫɭɧɨɤ 29 – Ɍɚɛɥɢɰɚ�ɩɪɟɜɵɲɟɧɢɣ�ɫɤɨɪɨɫɬɢ 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɪɨɝɪɚɦɦɧɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɨɧ-
ɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ, ɞɨɩɨɥɧɟɧɧɨɝɨ� ɧɨɜɵɦɢ� ɮɭɧɤ-
ɰɢɹɦɢ� ɤɨɧɬɪɨɥɹ� ɫɤɨɪɨɫɬɧɨɝɨ� ɪɟɠɢɦɚ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ�ɩɟɪɫɨɧɚɥɭ, ɦɚɲɢɧɢɫɬɚɦ�ɢɧɫɬɪɭɤɬɨɪɚɦ�ɢ�ɪɭɤɨɜɨɞɫɬɜɭ�ɪɚɧɟɟ 
ɧɟɞɨɫɬɭɩɧɵɟ�ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ�ɢ� ɨɛɪɚɛɨɬɚɧɧɵɟ� ɜ� ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɨɦ�ɪɟɠɢɦɟ�ɨ�ɮɚɤɬɢɱɟɫɤɢɯ�ɫɤɨɪɨɫɬɹɯ, ɩɪɟɜɵɲɟɧɢɹɯ�ɩɚɫɩɨɪɬɧɵɯ�ɢ 
ɜɪɟɦɟɧɧɵɯ� ɨɝɪɚɧɢɱɟɧɢɣ, ɜɤɥɸɱɚɹ� ɦɟɫɬɚ� ɩɪɟɜɵɲɟɧɢɣ. ɋɢɫɬɟɦɚ� ɨɧɥɚɣɧ-
ɤɨɧɬɪɨɥɹ� ɢ� ɚɧɚɥɢɬɢɤɢ� ɩɨɞɧɢɦɚɟɬ� ɧɚ� ɤɚɱɟɫɬɜɟɧɧɨ� ɢɧɨɣ� ɭɪɨɜɟɧɶ� ɩɟɪɫɨɧɚɥɶ-
ɧɭɸ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɪɚɛɨɬɧɢɤɨɜ�ɫɦɟɧɵ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ� ɡɚɞɟɣɫɬɜɨɜɚɬɶ�ɦɟɬɨ-
ɞɢɤɢ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢɟ�ɜɚɪɢɚɧɬɵ�ɦɨɬɢɜɚɰɢɢ�ɩɟɪɫɨɧɚɥɚ.  

Ȼɟɡɭɫɥɨɜɧɨ, ɭɫɬɪɚɧɟɧɢɟ� ɧɟɩɪɨɡɪɚɱɧɨɫɬɢ� ɬɚɤɨɝɨ� ɫɥɨɠɧɨɝɨ� ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ, ɤɚɤ� ɦɚɧɟɜɪɨɜɚɹ� ɪɚɛɨɬɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɜɵɲɟɧɢɸ� ɜɧɢɦɚ-
ɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɧɢɤɨɜ�ɢ�ɫɧɢɠɟɧɢɸ�ɤɨɥɢɱɟɫɬɜɚ�ɫɥɭɱɚɟɜ�ɨɩɚɫɧɨɝɨ�ɛɪɚɤɚ�ɜ�ɪɚ-
ɛɨɬɟ. Ⱦɚɥɶɧɟɣɲɢɦ�ɷɬɚɩɨɦ�ɩɨɜɵɲɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɹɜ-
ɥɹɟɬɫɹ�ɭɫɬɚɧɨɜɤɚ�ɜ�ɤɚɛɢɧɟ�ɦɚɲɢɧɢɫɬɚ�ɛɨɪɬɨɜɨɝɨ�ɢɧɬɟɪɮɟɣɫɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ, 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ� ɜ� ɫɢɫɬɟɦɭ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ� ɢ� ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ. ɗɬɨ 
ɩɨɡɜɨɥɢɬ�ɪɟɚɥɢɡɨɜɚɬɶ�ɩɟɪɟɞɚɱɭ�ɦɚɧɟɜɪɨɜɵɯ�ɡɚɞɚɧɢɣ�ɫ�ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ�ɩɪɢ-
ɟɦɚ� ɢ� ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɚɲɢɧɢɫɬɚ� ɜ� ɪɟɚɥɶɧɨɦ� ɪɟɠɢɦɟ� ɜɪɟɦɟɧɢ� ɨ� ɧɚɪɭɲɟ-
ɧɢɢ�ɫɤɨɪɨɫɬɧɨɝɨ�ɪɟɠɢɦɚ, ɡɚɞɟɣɫɬɜɨɜɚɬɶ�ɪɟɠɢɦɵ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɫɨɜɟɬɱɢɤɚ. 
I. V. KOROTKEVICH  

 
USING A HIGH DETAIL DIGITAL TWIN IN LOCOMOTIVE  
ONLINE TELEMETRY SYSTEM TO IMPROVE STATION SAFETY 

A screen analysis of the operation computer environment for online telemetry of shunt-
ing locomotives at a railway station is presented. In the conditions of their high mobility 
and complexity travel routes, a developed software and hardware complex is proposed, 
constant detection of the position shunting locomotives by floor devices with fixation of 
their coordinates on a digital scale plan. All received data are visualized on the screen with 
the calculation of current parameters and forecasting the state of shunting locomotives and 
track infrastructure for loading. 

ɉɨɥɭɱɟɧɨ 28.10.2024 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ� ɧɚ� ɨɛɪɚɛɨɬɤɟ� ɜɯɨɞɧɵɯ�ɦɚɫɫɢɜɨɜ Big Data ɢ� ɜɵɫɨɤɨ�ɩɪɨɢɡɜɨɞɢ-
ɬɟɥɶɧɵɯ�ɚɥɝɨɪɢɬɦɨɜ�ɤɨɧɟɱɧɵɯ�ɚɜɬɨɦɚɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ�ɜ�ɪɟɠɢɦɟ�ɪɟɚɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ 
ɩɪɨɞɭɤɬɢɜɧɨ�ɨɛɪɚɛɚɬɵɜɚɬɶ�ɜɫɟ�ɞɚɧɧɵɟ�ɬɟɥɟɦɟɬɪɢɢ�ɢ�ɮɨɪɦɢɪɨɜɚɬɶ�ɪɟɡɭɥɶɬɚɬɧɵɟ�ɩɚ-
ɪɚɦɟɬɪɵ� ɫ� ɜɢɡɭɚɥɢɡɚɰɢɟɣ� ɢɯ� ɞɢɫɩɟɬɱɟɪɭ� ɧɚ� ɫɯɟɦɧɨɣ� ɦɨɞɟɥɢ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ. 
Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɣ� ɡɚɝɪɭɡɤɢ� ɬɨɩɨɥɨɝɢɱɟɫɤɢ� ɫɥɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɵ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ�ɢ� ɝɪɚɮɢɤɨɜɨɣ� ɬɨɱɧɨɫɬɢ� ɜ� ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɩɭɧɤɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɡɧɢɤɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ�ɪɚɰɢɨɧɚɥɶɧɨ-
ɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɝɪɚɧɢɱɟɧɧɵɯ� ɪɟɫɭɪɫɨɜ� ɦɚɧɟɜɪɨɜɵɯ� ɥɨɤɨɦɨɬɢɜɨɜ. Ⱦɨɫɬɢɝɧɭɬɵɣ 
ɭɪɨɜɟɧɶ� ɪɚɡɜɢɬɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɤɨɧɬɪɨɥɹ� ɫ 
ɝɢɛɤɢɦɢ� ɧɚɫɬɪɨɣɤɚɦɢ� ɩɨɡɜɨɥɹɸɬ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ� ɩɪɨɰɟɫɫɵ� ɫɛɨɪɚ� ɢ� ɚɧɚɥɢɡɚ� ɢɧ-
ɮɨɪɦɚɰɢɢ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ.  

Ɍɪɚɞɢɰɢɨɧɧɨ�ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɤɚɱɟɫɬɜɚ�ɩɪɢɧɹɬɢɹ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�ɧɚ�ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɢɧɫɬɪɭɦɟɧɬɵ�ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ, ɩɨɡɜɨɥɹɸɳɢɯ� ɜɵɞɟɥɹɬɶ� ɩɪɨɛɥɟɦɧɵɟ� ɩɨɡɢɰɢɢ� ɨɩɟɪɚɰɢɨɧ-
ɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɢ� ɜɵɹɜɥɹɬɶ� ɨɲɢɛɤɢ�ɢɧɠɟɧɟɪɧɨ�ɬɟɯɧɢɱɟɫ�ɤɨɝɨ�ɢ� ɪɭɤɨ-
ɜɨɞɹɳɟɝɨ�ɩɟɪɫɨɧɚɥɚ. Ⱥɧɚɥɢɡ�ɨɩɵɬɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɭɩɪɚɜɥɹ-
ɸɳɢɯ� ɫɢɫɬɟɦ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ� ɢ� ɜ� ɭɡɥɚɯ� ɤɪɭɩɧɵɯ� ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ 
ɯɪɨɧɨɦɟɬɪɚɠ�ɢ�ɧɨɪɦɢɪɨɜɚɧɢɟ�ɨɩɟɪɚɰɢɣ�ɩɨɡɜɨɥɹɸɬ�ɩɨɥɭɱɢɬɶ�ɷɮɮɟɤɬ�ɬɨɥɶɤɨ 
ɜ�ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɨɧɧɵɯ�ɢ�ɝɪɭɡɨɜɵɯ�ɭɫɬɪɨɣɫɬɜ 
ɬɚɤɨɜɚ, ɱɬɨ�ɞɨɩɭɫɤɚɟɬ�ɜ�ɪɟɚɥɶɧɨɦ�ɦɚɫɲɬɚɛɟ�ɜɪɟɦɟɧɢ�ɩɪɨɜɟɞɟɧɢɟ�ɜɫɟɯ�ɨɩɟɪɚ-
ɰɢɣ� ɧɚɬɭɪɧɨɝɨ� ɫɴɟɦɚ� ɢɧɮɨɪɦɚɰɢɢ. ɉɨɷɬɨɦɭ� ɞɥɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɢɫɬɟɦ, 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɣ� ɡɚɝɪɭɡɤɢ, ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ� ɪɭɤɨ-
ɜɨɞɫɬɜɨɦ� ɤɪɭɩɧɵɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɜ� ɰɟɥɹɯ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɩɪɚɜɥɹɟɦɨɫɬɢ�ɢ�ɭɩɪɨɳɟɧɢɹ�ɚɧɚɥɢɡɚ�ɲɢɪɨɤɨ�ɩɪɢɦɟɧɹɟɬɫɹ�ɩɪɚɤɬɢɤɚ�ɜɟɞɟɧɢɹ 
ɝɪɚɮɢɤɚ� ɢɫɩɨɥɧɟɧɧɨɣ� ɪɚɛɨɬɵ� ɫɬɚɧɰɢɢ� ɪɭɱɧɵɦ� ɫɩɨɫɨɛɨɦ. ȼ� ɈȺɈ «ɊɀȾ» 
ɫɨɡɞɚɧɵ� ɫɢɫɬɟɦɵ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɨɬɨɛɪɚɠɟɧɢɹ� ɝɪɚɮɢɤɚ� ɢɫɩɨɥɧɟɧɧɨɣ 
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ɪɚɛɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɫɬɚɧɰɢɢ�ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ�ɪɭɱɧɨɝɨ� ɜɜɨɞɚ�ɢ� ɪɚɡ-
ɦɟɬɤɢ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ� ɥɢɫɬɚ. Ɉɞɧɚɤɨ� ɫɩɟɰɢɮɢɤɚ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ� ɧɚ 
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɹɯ� ɬɚɤɨɜɚ, ɱɬɨ� ɪɭɤɨɜɨɞɢɬɟɥɶ�ɦɚɧɟɜɪɨɜ�ɧɟ�ɢɦɟɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ�ɩɟɪɟɞɚɜɚɬɶ�ɜɫɸ�ɢɧɮɨɪɦɚɰɢɸ�ɨɩɟɪɚɬɨɪɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ�ɡɚ�ɜɟ-
ɞɟɧɢɟ�ɝɪɚɮɢɤɚ. Ɉɩɟɪɚɬɨɪ�ɜɜɨɞɢɬ�ɜ�ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ�ɫɢɫɬɟɦɭ�ɧɟ�ɜɫɟ�ɞɚɧɧɵɟ, 
ɚ�ɬɨɥɶɤɨ�ɩɨɥɭɱɟɧɧɵɟ�ɩɨ�ɞɨɤɥɚɞɭ�ɞɢɫɩɟɬɱɟɪɚ�ɢ�ɩɟɪɫɨɧɚɥɚ�ɤɨɦɦɟɪɱɟɫɤɨɣ�ɢ�ɜɚ-
ɝɨɧɧɨɣ� ɫɥɭɠɛ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɩɨ� ɡɚɜɟɪɲɟɧɢɸ� ɧɟɫɤɨɥɶɤɢɯ� ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɛɵɫɬɪɨ� ɜɵɩɨɥɧɹɟɦɵɯ�ɨɩɟɪɚɰɢɣ. ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɤ� ɨɩɟɪɚɬɨɪɭ-«ɜɢɡɭɚɥɢɡɚɬɨɪɭ» 
ɩɨɫɬɭɩɚɟɬ� ɤɜɚɧɬɨɜɨ�ɞɨɡɢɪɨɜɚɧɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɧɚ� ɧɟɤɨɬɨɪɵɣ� ɨɬɱɟɬɧɵɣ� ɦɨ-
ɦɟɧɬ� ɜɪɟɦɟɧɢ� ɫ� ɱɟɬɤɢɦ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟɦ� ɩɨɫɥɟɞɧɟɣ� ɨɩɟɪɚɰɢɢ� ɢ 
ɩɪɢɦɟɪɧɨɣ�ɨɰɟɧɤɨɣ�ɜɫɟɝɨ�ɬɨɝɨ, ɱɬɨ�ɩɪɨɢɡɨɲɥɨ�ɞɨ�ɷɬɨɝɨ. Ɍɚɤɢɟ�ɞɚɧɧɵɟ�ɜɨɫ-
ɫɬɚɧɚɜɥɢɜɚɸɬɫɹ «ɪɭɱɧɵɦ�ɜɜɨɞɨɦ», ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ�ɩɪɨɯɨɞɹɬ�ɜɚɥɢɞɚɰɢɸ 
ɢ� ɦɨɝɭɬ� ɫɨɞɟɪɠɚɬɶ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɨɢɡɜɨɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜɪɟɦɟɧɢ. ɉɪɢ� ɷɬɨɦ 
ɨɬɫɭɬɫɬɜɭɟɬ� ɜɚɠɧɚɹ� ɞɥɹ� ɚɧɚɥɢɡɚ� ɢ� ɩɨɫɥɟɞɭɸɳɟɣ� ɨɩɬɢɦɢɡɚɰɢɢ� ɦɚɧɟɜɪɨɜɨɣ 
ɪɚɛɨɬɵ�ɢɧɮɨɪɦɚɰɢɹ: 

í�ɨɫɬɚɧɨɜɤɢ�ɩɟɪɟɞ�ɧɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ�ɫɬɪɟɥɤɚɦɢ, ɤɨɝɞɚ�ɧɟɨɛɯɨɞɢɦɨ  
ɢɯ�ɩɟɪɟɜɨɞɢɬɶ�ɩɨ�ɦɚɪɲɪɭɬɭ�ɫɥɟɞɨɜɚɧɢɹ�ɦɚɧɟɜɪɨɜɨɝɨ�ɫɨɫɬɚɜɚ�ɢɥɢ�ɨɞɢɧɨɱɧɨ-
ɝɨ�ɥɨɤɨɦɨɬɢɜɚ;  

í� ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ� ɨɫɬɚɧɨɜɤɢ� ɩɟɪɟɞ� ɫɬɪɟɥɨɱɧɵɦɢ� ɩɟɪɟɜɨɞɚɦɢ� ɩɪɢ� ɢɯ 
ɡɚɧɹɬɢɢ�ɜɪɚɠɞɟɛɧɵɦɢ�ɦɚɪɲɪɭɬɚɦɢ;  

í�ɩɪɨɦɟɠɭɬɨɱɧɵɟ�ɨɩɟɪɚɰɢɢ�ɧɚ�ɩɚɪɤɨɜɵɯ�ɩɭɬɹɯ; 
í�ɦɧɨɝɨɤɪɚɬɧɵɟ�ɦɚɧɟɜɪɨɜɵɟ�ɩɨɥɭɪɟɣɫɵ, ɤɨɝɞɚ�ɞɥɹ�ɩɨɞɚɱɢ�ɧɟɫɤɨɥɶɤɢɯ�ɜɚ-

ɝɨɧɨɜ� ɢɡ� ɰɟɧɬɪɚ� ɨɬɰɟɩɚ� ɞɪɭɝɢɟ� ɜɚɝɨɧɵ� ɞɚɧɧɨɝɨ� ɨɬɰɟɩɚ� ɬɚɤɠɟ� ɭɱɚɫɬɜɭɸɬ� ɜ 
ɩɟɪɟɞɜɢɠɟɧɢɹɯ�ɩɨ�ɩɪɢɱɢɧɟ�ɤɨɪɨɬɤɢɯ�ɫɨɫɟɞɧɢɯ�ɩɚɪɤɨɜɵɯ�ɩɭɬɟɣ, ɨɬɫɭɬɫɬɜɢɹ 
ɛɚɲɦɚɤɨɜ�ɞɥɹ�ɢɯ�ɡɚɤɪɟɩɥɟɧɢɹ�ɢɥɢ�ɞɪɭɝɢɦ�ɩɪɢɱɢɧɚɦ; 

í�ɜɪɟɦɹ�ɡɚɧɹɬɢɹ�ɫɬɪɟɥɨɤ, ɫɬɪɟɥɨɱɧɵɯ�ɭɥɢɰ�ɢ�ɝɨɪɥɨɜɢɧ; 
í�ɩɪɨɫɬɨɢ, ɫɬɨɹɧɤɢ�ɢ�ɨɫɬɚɧɨɜɤɢ�ɥɨɤɨɦɨɬɢɜɨɜ, ɚ�ɬɚɤɠɟ�ɤɨɧɤɪɟɬɧɵɟ�ɩɨɡɢ-

ɰɢɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɞɚɧɧɵɯ�ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ�ɨɠɢɞɚɧɢɣ. 
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɩɨ� ɢɫɩɨɥɧɟɧɧɨɣ� ɦɚɧɟɜɪɨɜɨɣ 

ɪɚɛɨɬɟ� ɹɜɥɹɟɬɫɹ� ɧɟɩɨɥɧɨɣ, ɞɨɫɬɨɜɟɪɧɵɦɢ�ɨɤɚɡɵɜɚɸɬɫɹ� ɬɨɥɶɤɨ�ɮɢɤɫɢɪɨɜɚɧ-
ɧɵɟ� ɜɪɟɦɟɧɚ� ɧɟɤɨɬɨɪɵɯ� ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ� ɨɩɟɪɚɰɢɣ (ɧɚɩɪɢɦɟɪ, 
ɡɚɜɟɪɲɟɧɢɹ�ɩɨɝɪɭɡɤɢ�ɢɥɢ�ɜɵɝɪɭɡɤɢ�ɜɚɝɨɧɚ).  

ɋɨɩɨɫɬɚɜɥɟɧɢɟ�ɤɨɨɪɞɢɧɚɬ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫ�ɩɨɡɢ-
ɰɢɨɧɢɪɨɜɚɧɧɵɦ� ɦɚɪɲɪɭɬɨɦ� ɫɥɟɞɨɜɚɧɢɹ� ɦɚɧɟɜɪɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɩɨɡɜɨɥɢɬ 
ɮɢɤɫɢɪɨɜɚɬɶ�ɢ�ɧɚɤɚɩɥɢɜɚɬɶ�ɜɫɟ�ɞɚɧɧɵɟ�ɩɨ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ�ɢ�ɧɟɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶɧɵɦ� ɨɩɟɪɚɰɢɹɦ, ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɨɬɪɚɠɚɬɶɫɹ� ɧɚ� ɤɨɧɬɪɨɥɶɧɨɣ� ɩɚɧɟɥɢ 
ɷɤɪɚɧɚ�ɞɢɫɩɟɬɱɟɪɚ�ɢ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɚɧɚɥɢɡɚ�ɫ 
ɰɟɥɶɸ�ɨɩɬɢɦɢɡɚɰɢɢ�ɪɚɛɨɬɵ.  

ɋɢɫɬɟɦɚ�ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ�ɢ� ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ�ɥɨɤɨɦɨɬɢɜɨɜ (ɋɉɈɌ�Ʌ) 
ɨɫɧɨɜɚɧɚ�ɧɚ�ɜɵɫɨɤɨɧɚɞɟɠɧɨɣ�ɤɨɨɪɞɢɧɚɬɧɨ�ɪɟɩɟɪɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɤɨɨɪɞɢɧɢɪɨ-
ɜɚɧɢɹ�ɨɛɴɟɤɬɨɜ�ɫ�ɨɛɦɟɧɨɦ�ɢɧɮɨɪɦɚɰɢɟɣ�ɜ�ɪɟɚɥɶɧɨɦ�ɦɚɫɲɬɚɛɟ�ɜɪɟɦɟɧɢ�ɦɟɠɞɭ 
ɛɨɪɬɨɜɵɦɢ�ɢ�ɩɨɫɬɨɜɵɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ, ɩɪɟɞɨɫɬɚɜɥɹɹ�ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ�ɚɩɩɚɪɚ-
ɬɭ�ɜɢɡɭɚɥɶɧɵɣ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɨɛɪɚɡ�ɜ�ɜɢɞɟ�ɦɧɟɦɨɫɯɟɦɵ�ɫɬɚɧɰɢɢ, ɧɚ�ɤɨɬɨɪɨɣ�ɜ 
ɤɜɚɡɢɦɚɫɲɬɚɛɧɨɦ�ɪɟɠɢɦɟ�ɨɬɨɛɪɚɠɚɸɬɫɹ�ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɢ�ɞɢɫɥɨɤɚɰɢɹ�ɥɨ-
ɤɨɦɨɬɢɜɨɜ [1, 2].  
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ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ�ɬɟɥɟɦɟɬɪɢɢ, ɩɟ-
ɪɟɞɚɸɳɢɯ� ɡɧɚɱɟɧɢɹ� ɨɝɪɚɧɢɱɟɧɧɨɝɨ� ɱɢɫɥɚ� ɩɚɪɚɦɟɬɪɨɜ (ɫɤɨɪɨɫɬɶ, ɥɢɧɟɣɧɵɣ 
ɩɪɨɛɟɝ, GPS-ɤɨɨɪɞɢɧɚɬɭ), ɋɉɈɌ�Ʌ�ɩɨɫɬɪɨɟɧɚ�ɩɨ�ɩɪɨɬɨɤɨɥɭ ETCS/ERTMS lev-
el 2/3 ɢ� ɩɟɪɟɞɚɟɬ� ɩɨɥɧɨɰɟɧɧɵɟ� ɤɨɨɪɞɢɧɚɬɵ� ɩɨɥɨɠɟɧɢɹ� ɫɢɝɧɚɥɢɡɢɪɭɸɳɟɝɨ 
ɨɛɴɟɤɬɚ, vital-ɫɬɚɬɭɫ� ɰɟɥɨɫɬɧɨɫɬɢ, ɲɢɪɨɤɢɣ� ɧɚɛɨɪ� ɞɢɚɝɧɨɫɬɢɪɭɸɳɢɯ� ɩɚɪɚ-
ɦɟɬɪɨɜ�ɞɜɢɠɟɧɢɹ�ɢ� ɫɨɫɬɨɹɧɢɹ� ɨɬɞɟɥɶɧɵɯ�ɩɨɞɫɢɫɬɟɦ (ɧɚɩɪɢɦɟɪ, ɢɫɩɪɚɜɧɨɫɬɶ 
ɛɨɪɬɨɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɭ�Ⱦȼɋ). ȼɫɟ�ɛɨɪɬɨɜɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɥɨɤɨɦɨɬɢɜɚ 
ɪɚɛɨɬɚɸɬ�ɩɨ�ɩɪɨɬɨɤɨɥɭ� ɫɢɧɯɪɨɧɢɡɚɰɢɢ�ɜɪɟɦɟɧɢ� ɫɨ� ɫɬɚɧɰɢɨɧɧɵɦ�ɤɨɧɬɪɨɥɥɟ-
ɪɨɦ. ɂɡɦɟɪɟɧɧɚɹ� ɫɪɟɞɧɹɹ� ɡɚɞɟɪɠɤɚ� ɩɟɪɟɞɚɱɢ� ɞɚɧɧɵɯ� ɫ� ɦɚɧɟɜɪɨɜɨɝɨ 
ɥɨɤɨɦɨɬɢɜɚ�ɧɚ�ɩɨɫɬ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɚɞɢɨɤɚɧɚɥɚ�ɩɭɛɥɢɱɧɨɝɨ�ɨɩɟɪɚɬɨɪɚ�ɫɜɹ-
ɡɢ�ɫɨɫɬɚɜɥɹɟɬ�ɦɟɧɟɟ 70 ɦɫ, ɱɬɨ�ɞɥɹ�ɫɢɫɬɟɦ�ɩɨɞɨɛɧɨɝɨ�ɤɥɚɫɫɚ�ɹɜɥɹɟɬɫɹ�ɜɵɫɨɤɢɦ 
ɩɨɤɚɡɚɬɟɥɟɦ. 

Ɉɛɪɚɛɨɬɤɚ�ɦɚɫɫɢɜɨɜ�ɬɟɥɟɦɟɬɪɢɢ, ɫɨɞɟɪɠɚɳɢɯ�ɫɨɬɧɢ�ɦɢɥɥɢɨɧɨɜ�ɡɚɩɢɫɟɣ 
ɫɪɟɞɫɬɜɚɦɢ SQL-ɹɡɵɤɨɜ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɬɨɥɶɤɨ 
ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɫɤɨɪɨɫɬɟɣ� ɥɨɤɨɦɨɬɢɜɨɜ� ɡɚ� ɝɨɞ,  ɢɯ� ɫɭɦɦɚɪɧɨɝɨ� ɩɪɨɛɟɝɚ� ɢ 
ɧɟɤɨɬɨɪɵɟ� ɞɪɭɝɢɟ. ɉɨɩɵɬɤɢ� ɩɨɥɭɱɟɧɢɹ� ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ, ɤɚɫɚɸ-
ɳɟɝɨɫɹ� ɡɚɝɪɭɡɤɢ� ɨɬɞɟɥɶɧɵɯ� ɦɚɪɲɪɭɬɨɜ� ɫɥɟɞɨɜɚɧɢɹ� ɦɚɧɟɜɪɨɜɵɯ� ɫɨɫɬɚɜɨɜ, 
ɡɚɝɪɭɡɤɢ�ɨɬɞɟɥɶɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, ɩɨɫɪɟɞɫɬɜɨɦ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɩɨ-
ɫɟɤɭɧɞɧɵɯ� ɤɨɨɪɞɢɧɚɬ� ɢ� ɩɚɪɚɦɟɬɪɨɜ� ɞɜɢɠɟɧɢɹ� ɫɪɟɞɫɬɜɚɦɢ SQL-ɡɚɩɪɨɫɨɜ 
ɬɪɭɞɧɨɜɵɩɨɥɧɢɦɵ� ɢɡ�ɡɚ� ɜɵɫɨɤɨɣ� ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ� ɫɥɨɠɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, 
ɞɥɹ�ɨɞɧɨɝɨ�ɩɨɞɨɛɧɨɝɨ�ɪɚɫɱɟɬɚ�ɢ�ɩɨɥɭɱɟɧɢɹ�ɤɨɧɟɱɧɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ�ɩɨɬɪɟɛɭɟɬ-
ɫɹ� ɩɨɞɜɟɪɝɧɭɬɶ� ɚɧɚɥɢɡɭ� ɝɢɝɚɧɬɫɤɢɟ� ɦɚɫɫɢɜɵ� ɞɚɧɧɵɯ� ɫ� ɛɨɥɶɲɢɦ� ɜɪɟɦɟɧɟɦ 
ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɨɜ�ɧɚ�ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɦ�ɤɨɦɩɶɸɬɟɪɟ. 

�ȼɚɠɧɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɨɫɬɢɝɧɭɬɵɣ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɭɪɨɜɟɧɶ�ɢɧɮɨɪɦɚɬɢ-
ɡɚɰɢɢ�ɩɨɡɜɨɥɹɟɬ�ɨɛɟɫɩɟɱɢɬɶ�ɝɥɭɛɨɤɭɸ�ɨɛɪɚɛɨɬɤɭ Big Data ɜ�ɨɧɥɚɣɧ�ɪɟɠɢɦɟ [3]. 
Ɋɟɚɥɢɡɨɜɚɧɧɚɹ�ɜ�ɋɉɈɌ�Ʌ�ɛɨɪɬɨɜɚɹ�ɫɢɫɬɟɦɚ�ɨɛɪɚɛɨɬɤɢ�ɬɟɥɟɦɟɬɪɢɢ�ɫɩɨɫɨɛɧɚ�ɛɟɡ 
ɭɱɚɫɬɢɹ� ɨɩɟɪɚɬɨɪɚ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɤɨɨɪɞɢɧɚɬɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɥɨɤɨɦɨɬɢɜɚ� ɩɨ 
ɰɢɮɪɨɜɨɣ�ɦɨɞɟɥɢ� ɫɬɚɧɰɢɢ, ɢɡɦɟɧɟɧɢɹ�ɢ� ɡɧɚɱɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ� ɞɜɢɠɟɧɢɹ�ɢ� ɫɨ-
ɫɬɨɹɧɢɹ� ɛɨɪɬɨɜɵɯ� ɫɢɫɬɟɦ�ɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɫɝɟɧɟɪɢɪɨɜɚɬɶ� ɫɨɨɛɳɟɧɢɹ� ɨ�ɤɪɢɬɢ-
ɱɟɫɤɢɯ�ɫɨɛɵɬɢɹɯ�ɞɥɹ�ɩɨɫɬɨɜɨɝɨ�ɤɨɧɬɪɨɥɥɟɪɚ�ɢ�ȺɊɆ�ɞɢɫɩɟɬɱɟɪɚ.  

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɋɉɈɌ�Ʌ�ɪɚɛɨɬɚɟɬ�ɫɨ�ɫɥɟɞɭɸɳɢɦɢ�ɤɥɚɫɫɚɦɢ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ�ɫɨɛɵɬɢɣ. 

1 Ȼɚɡɨɜɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɨɛɵɬɢɹ: 
í� ɛɨɪɬɨɜɵɟ (ɜɤɥɸɱɟɧɢɟ� ɢ� ɜɵɤɥɸɱɟɧɢɟ� ɞɢɡɟɥɹ� ɢ� ɞɪɭɝɢɯ� ɥɨɤɨɦɨɬɢɜɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɢɯ�ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɨɬɫɭɬɫɬɜɢɟ�ɫɜɹɡɢ�ɢ�ɞɪ.); 
í�ɦɚɧɟɜɪɨɜɵɟ (ɬɪɨɝɚɧɢɟ�ɢ�ɨɫɬɚɧɨɜɤɚ, ɡɚɧɹɬɢɟ�ɢ�ɨɫɜɨɛɨɠɞɟɧɢɟ�ɷɥɟɦɟɧɬɨɜ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ) (ɪɢɫɭɧɨɤ 1). 
2 ȼɵɫɨɤɨɭɪɨɜɧɟɜɵɟ� ɫɨɛɵɬɢɹ, ɨɬɪɚɠɚɸɳɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɩɟɪɚɰɢɢ 

ɦɚɧɟɜɪɨɜɨɣ�ɢ�ɫɬɚɧɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ: 
í�ɧɚɱɚɥɨ, ɡɚɜɟɪɲɟɧɢɟ�ɩɨɥɭɪɟɣɫɚ�ɢɥɢ�ɞɜɢɠɟɧɢɟ�ɫɨɫɬɚɜɚ; 
í�ɧɚɱɚɥɨ, ɡɚɜɟɪɲɟɧɢɟ�ɫɬɨɹɧɤɢ�ɦɟɠɞɭ�ɩɨɥɭɪɟɣɫɚɦɢ; 
í�ɧɚɱɚɥɨ, ɡɚɜɟɪɲɟɧɢɟ�ɫɬɨɹɧɤɢ�ɜ�ɞɟɩɨ; 
í�ɡɚɯɨɞ, ɜɵɯɨɞ�ɜ�ɡɨɧɵ�ɢɥɢ�ɦɚɧɟɜɪɨɜɵɟ�ɪɚɣɨɧɵ; 
í�ɜɵɯɨɞ�ɡɚ�ɩɪɟɞɟɥɵ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ�ɡɨɧɵ; 
í�ɧɚɱɚɥɨ, ɡɚɜɟɪɲɟɧɢɟ�ɫɦɟɧɵ. 
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Ɋɢɫɭɧɨɤ 1 – ɋɤɪɢɧ�ɮɚɣɥ�ɪɚɛɨɬɵ�ɋɉɈɌ�Ʌ�ɩɨ�ɛɚɡɨɜɵɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ�ɫɨɛɵɬɢɹɦ 

Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɜɵɫɨɤɨɭɪɨɜɧɟɜɨɝɨ� ɫɨɛɵɬɢɹ� ɢɥɢ� ɨɩɟɪɚɰɢɣ� ɤɪɨɦɟ� ɦɟɫɬɚ� ɢ 
ɜɪɟɦɟɧɢ�ɧɚɱɚɥɚ�ɢ�ɨɤɨɧɱɚɧɢɹ�ɬɚɤɠɟ�ɜ�ɫɢɫɬɟɦɟ�ɞɨɫɬɭɩɧɵ�ɜɯɨɞɹɳɢɟ�ɜ�ɧɢɯ�ɛɚ-
ɡɨɜɵɟ� ɫɨɛɵɬɢɹ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ� ɧɟɨɛɯɨɞɢɦɵɟ�ɞɥɹ� ɚɧɚɥɢɡɚ 
ɦɚɧɟɜɪɨɜɨɣ�ɢ�ɫɬɚɧɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ�ɞɚɧɧɵɟ�ɩɨ�ɤɨɥɢɱɟɫɬɜɭ�ɨɫɬɚɧɨɜɨɤ�ɢ�ɬɪɨɝɚ-
ɧɢɣ�ɫ�ɦɟɫɬɚ, ɦɚɤɫɢɦɚɥɶɧɵɦ�ɢɥɢ�ɫɪɟɞɧɢɦ�ɡɧɚɱɟɧɢɹɦ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɞɥɹ 
ɩɨɥɭɪɟɣɫɨɜ, ɤɨɥɢɱɟɫɬɜɚɦ� ɩɪɨɟɡɞɨɜ� ɷɥɟɦɟɧɬɨɜ� ɢ� ɫɪɟɞɧɟɦɭ� ɢɥɢ� ɫɭɦɦɚɪɧɨɦɭ 
ɜɪɟɦɟɧɢ� ɡɚɧɹɬɢɹ� ɷɥɟɦɟɧɬɨɜ. Ȼɥɚɝɨɞɚɪɹ� ɢɧɬɟɧɫɢɜɧɨɦɭ� ɨɛɦɟɧɭ� ɞɚɧɧɵɦɢ� ɩɨ 
ɥɢɧɢɢ�ɫɜɹɡɢ�ɧɚɩɨɥɶɧɵɯ�ɢ�ɛɨɪɬɨɜɵɯ�ɭɫɬɪɨɣɫɬɜ�ɫ�ɜɢɡɭɚɥɶɧɵɦ�ɞɢɧɚɦɢɱɟɫɤɢɦ 
ɨɛɪɚɡɨɦ� ɧɚ� ɷɤɪɚɧɟ� ɞɢɫɩɟɬɱɟɪɚ� ɪɟɚɥɢɡɭɸɬɫɹ� ɫɥɨɠɧɵɟ� ɡɚɞɚɱɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɤɨɧɬɪɨɥɹ�ɢ�ɩɪɢɧɹɬɢɹ�ɷɮɮɟɤɬɢɜɧɵɯ�ɪɟɲɟɧɢɣ�ɧɚ�ɭɪɨɜɧɟ�ɭɡɥɨɜɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ.  

Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɪɨɡɪɚɱɧɨɣ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɫɪɟɞɵ, ɡɚ�ɫɱɟɬ 
ɩɪɢɦɟɧɟɧɢɹ�ɧɚɞɟɠɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ�ɢ�ɫɢɫɬɟɦ�ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ�ɢ�ɬɟɥɟ�ɦɟɬɪɢɢ, 
ɞɚɥɶɧɟɣɲɟɟ� ɪɚɡɜɢɬɢɟ� ɫɢɫɬɟɦ� ɚɧɚɥɢɬɢɤɢ� ɫ� ɩɟɪɟɯɨɞɨɦ� ɨɬ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɤ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɭɩɪɚɜɥɹɸɳɢɦ� ɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɫɢɫɬɟɦɚɦ�ɫɞɟɪɠɢɜɚɟɬɫɹ�ɢɡ�ɡɚ�ɩɪɟɨɛɥɚɞɚɧɢɹ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɩɨɞɯɨɞɨɜ�ɤ�ɪɚɡɪɚ-
ɛɨɬɤɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ. ɇɚɩɪɢɦɟɪ, ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɍȼɄ�ɢ�ȺɊɆ�ɫɢɫɬɟɦ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ� ɢ� ɞɢɫɩɟɬɱɟɪɫɤɨɣ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ, ȺɋɈɍɉ-2,3, Ⱥɋɍ� ɋɌ, 
ɉɌɄ�ɐɍɉ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɹɡɵɤɢ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 3-ɝɨ�ɢ 4-ɝɨ�ɩɨɤɨɥɟɧɢɣ, ɤɨ-
ɬɨɪɵɟ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱ�ɨɧɥɚɣɧ�ɨɛɪɚɛɨɬɤɢ�ɨɛɴɟɦɨɜ Big Data ɬɚɤɢɯ�ɫɥɨɠɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɤɚɤ�ɦɚɧɟɜɪɨɜɚɹ�ɪɚɛɨɬɚ, ɦɚɥɨɷɮɮɟɤɬɢɜɧɵ. 

Ɉɩɢɫɚɧɢɟ�ɦɨɞɟɥɢ�ɩɨɜɟɞɟɧɢɹ�ɥɨɤɨɦɨɬɢɜɚ, ɢɦɟɸɳɟɣ�ɧɚ�ɜɯɨɞɟ� ɬɟɤɭɳɢɟ�ɤɨ-
ɨɪɞɢɧɚɬɧɵɟ�ɡɧɚɱɟɧɢɹ, ɩɚɪɚɦɟɬɪɵ�ɞɜɢɠɟɧɢɹ�ɢ�ɫɨɫɬɨɹɧɢɹ�ɛɨɪɬɨɜɵɯ�ɭɫɬɪɨɣɫɬɜ, 
ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɪɟɲɢɬɶ� ɡɚɞɚɱɭ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ� ɝɟɧɟɪɚɰɢɢ� ɩɨɢɦɟɧɨɜɚɧɧɨɝɨ� ɩɟ-
ɪɟɱɧɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɨɛɵɬɢɣ� ɧɚ� ɜɵɯɨɞɟ� ɦɨɞɟɥɢ. Ⱦɥɹ� ɷɬɨɝɨ� ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɛɚɜɥɹɬɶ�ɜɨ�ɜɯɨɞɧɨɣ�ɤɨɧɬɭɪ�ɦɨɞɟɥɢ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɤɭɪɫɢɜɧɨɝɨ�ɱɬɟɧɢɹ�ɩɪɟ-
ɞɵɞɭɳɢɯ� ɡɧɚɱɟɧɢɣ� ɤɨɨɪɞɢɧɚɬ� ɢ� ɞɪɭɝɢɯ� ɞɚɧɧɵɯ� ɬɟɥɟɦɟɬɪɢɢ, ɚ� ɬɚɤɠɟ 
ɪɟɚɥɢɡɨɜɚɬɶ�ɜ�ɦɨɞɟɥɢ�ɪɟɤɭɪɫɢɜɧɵɣ�ɩɨɢɫɤ�ɢ�ɦɚɠɨɪɢɬɚɪɧɭɸ�ɥɨɝɢɤɭ�ɩɟɪɟɨɰɟɧ-
ɤɢ� ɩɪɟɞɵɞɭɳɢɯ� ɫɨɛɵɬɢɣ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɫɜɹɡɚɧɧɵɯ� ɫ� ɧɢɦɢ� ɩɨɫɥɟɞɭɸɳɢɯ. 
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ɇɚɩɪɢɦɟɪ, ɪɟɚɥɢɡɚɰɢɹ� ɬɚɤɨɣ� ɦɨɞɟɥɢ� ɩɨɜɟɞɟɧɢɹ� ɞɥɹ� ɜɟɫɶɦɚ� ɭɡɤɨɝɨ� ɩɟɪɟɱɧɹ 
ɨɩɟɪɚɰɢɣ�ɡɚɧɢɦɚɟɬ�ɧɟ�ɦɟɧɟɟ 90 ɫɬɪɚɧɢɰ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɤɨɞɚ�ɧɚ�ɹɡɵɤɟ 3-ɝɨ�ɩɨ-
ɤɨɥɟɧɢɹ. ɉɪɢɱɟɦ�ɞɨɛɚɜɥɟɧɢɟ�ɧɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɢɥɢ�ɤɨɪɪɟɤɬɢɪɨɜɤɚ�ɭɫɥɨɜɢɣ�ɞɥɹ 
ɫɬɚɪɵɯ�ɜɥɟɱɟɬ�ɝɥɭɛɨɤɭɸ�ɩɟɪɟɪɚɛɨɬɤɭ�ɤɨɞɚ, ɡɚɬɪɚɝɢɜɚɸɳɭɸ�ɨɛɲɢɪɧɵɣ�ɫɩɢɫɨɤ 
ɫɜɹɡɚɧɧɵɯ�ɮɭɧɤɰɢɣ�ɢ� ɭɫɥɨɜɢɣ. Ɍɚɤɠɟ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɚɠɟ�ɩɪɢ�ɧɚɥɢ-
ɱɢɢ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ� ɢ� ɤɨɦɦɟɧɬɚɪɢɟɜ� ɬɚɤɨɣ� ɤɨɞ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɱɢɬɚɟɦ 
�ɨɫɨɛɟɧɧɨ�ɞɥɹ�ɩɪɨɝɪɚɦɦɢɫɬɨɜ, ɧɟ�ɩɪɢɧɢɦɚɜɲɢɯ�ɭɱɚɫɬɢɟ�ɜ�ɪɚɡɪɚɛɨɬɤɟ�ɢɫɯɨɞ-
ɧɵɯ� ɬɟɤɫɬɨɜ� ɩɪɨɝɪɚɦɦ).  Ʉɪɨɦɟ� ɬɨɝɨ,  ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ,  ɱɬɨ� ɬɟɫɬɢɪɨɜɚɧɢɟ� ɢ 
ɨɬɥɚɞɤɚ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɬɚɤɠɟ  ɬɪɟɛɭɟɬ� ɛɨɥɶɲɢɯ� ɡɚɬɪɚɬ� ɜɪɟɦɟɧɢ. 
Ʉɪɨɦɟ�ɬɨɝɨ, ɩɟɪɟɧɨɫ�ɡɧɚɧɢɣ�ɨɬ�ɜɥɚɞɟɥɶɰɟɜ�ɤɨɦɩɟɬɟɧɰɢɣ�ɩɨ�ɫɬɚɧɰɢɨɧɧɵɦ�ɩɪɨ-
ɰɟɫɫɚɦ (ɨɩɵɬɧɵɣ� ɞɢɫɩɟɬɱɟɪɫɤɢɣ� ɩɟɪɫɨɧɚɥ� ɢ� ɪɭɤɨɜɨɞɢɬɟɥɢ) ɩɨɞɪɚɡɭɦɟɜɚɟɬ 
ɦɧɨɝɨɭɪɨɜɧɟɜɭɸ�ɮɨɪɦɚɥɢɡɚɰɢɸ (ɫɨɝɥɚɫɨɜɚɧɢɟ�ɝɥɨɫɫɚɪɢɹ, ɨɛɭɱɟɧɢɟ�ɦɟɬɨɞɨɥɨ-
ɝɢɢ, ɨɩɢɫɚɧɢɟ� ɩɨɫɬɚɧɨɜɤɢ� ɡɚɞɚɱɢ, ɪɚɡɪɚɛɨɬɤɭ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɡɚɞɚɧɢɹ), ɱɬɨ 
ɩɪɟɜɪɚɳɚɟɬ�ɥɸɛɨɣ�ɩɪɨɟɤɬ�ɜ�ɝɪɨɦɨɡɞɤɢɣ�ɢ�ɦɧɨɝɨɥɟɬɧɢɣ�ɬɪɭɞ.  

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ� ɢ� ɞɨɫɬɭɩɧɵɦ� ɜɚɪɢɚɧɬɨɦ� ɪɟɲɟɧɢɹ� ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɵ 
ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɨɞɟɥɶɧɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ (Model-driven engineering), ɨɫɧɨɜɚɧɧɨɝɨ� ɧɚ� ɚɛɫɬ-
ɪɚɤɬɧɵɯ� ɨɩɢɫɚɧɢɹɯ� ɱɟɪɟɡ� ɚɪɬɟɮɚɤɬɵ. Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɚɪɯɢɬɟɤɬɭɪɵ� ɦɨɞɟɥɢ, 
ɩɪɢɝɨɞɧɨɣ�ɞɥɹ�ɨɛɪɚɛɨɬɤɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɜɨ�ɜɪɟɦɟɧɢ�ɩɨɬɨɤɨɜ� ɞɚɧɧɵɯ�ɬɟ-
ɥɟɦɟɬɪɢɢ� ɢ� ɫɢɧɬɟɡɢɪɭɟɦɵɯ� ɫɨɛɵɬɢɣ�ɨɩɟɪɚɰɢɣ, ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɤɨɧɟɱɧɵɯ�ɚɜɬɨɦɚɬɨɜ. ɋ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɨɩɢɫɚɧɢɹ�ɩɪɨɰɟɫɫɨɜ�ɫ 
ɩɨɡɢɰɢɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɤɨɧɟɱɧɵɯ�ɚɜɬɨɦɚɬɨɜ�ɞɨɫɬɚɬɨɱɧɨ�ɞɜɭɯ�ɬɚɛɥɢɰ, ɩɟɪ-
ɜɚɹ�ɢɡ�ɤɨɬɨɪɵɯ – ɷɬɨ�ɬɚɛɥɢɰɚ�ɚɤɬɢɜɧɨɫɬɟɣ, ɨɩɢɫɵɜɚɸɳɚɹ�ɫɨɫɬɨɹɧɢɹ (ɜɯɨɞɧɵɟ, 
ɜɵɯɨɞɧɵɟ� ɢ� ɜɧɭɬɪɟɧɧɢɟ), ɜɬɨɪɚɹ – ɬɚɛɥɢɰɚ� ɨɩɢɫɚɧɢɹ� ɩɟɪɟɯɨɞɨɜ� ɫɨɫɬɨɹɧɢɣ. 
Ɇɨɞɟɥɶ�ɧɚ�ɨɫɧɨɜɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɤɨɧɟɱɧɵɯ�ɚɜɬɨɦɚɬɨɜ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɪɟ-
ɨɛɪɚɡɭɟɬɫɹ� ɜ� ɢɫɩɨɥɧɹɟɦɵɣ� ɤɨɞ. ɍɱɢɬɵɜɚɹ� ɜɵɫɨɤɭɸ� ɚɛɫɬɪɚɤɰɢɸ� ɨɩɢɫɚɧɢɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ�ɤɨɧɟɱɧɨɝɨ�ɚɜɬɨɦɚɬɚ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ  ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɟ� ɦɨɞɟɥɢ� ɧɚ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɤɨɧɟɱɧɵɯ� ɚɜɬɨɦɚɬɚɯ� ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɦɨɞɟɥɶ�Ʉɪɢɩɤɟ, ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ [4]. 

Ɇɨɞɟɥɶ� Ʉɪɢɩɤɟ� ɩɪɢɦɟɧɹɟɬɫɹ� ɩɪɢ� ɩɪɨɜɟɪɤɟ� ɦɨɞɟɥɟɣ� ɞɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɩɨɜɟɞɟɧɢɹ� ɫɢɫɬɟɦɵ�ɢ� ɹɜɥɹɟɬɫɹ� ɷɥɟɦɟɧɬɚɪɧɨɣ� ɚɛɫɬɪɚɤɬɧɨɣ�ɦɚɲɢɧɨɣ, ɩɨɡɜɨ-
ɥɹɸɳɟɣ� ɨɩɢɫɚɬɶ� ɩɪɨɰɟɫɫ� ɜ� ɫɢɫɬɟɦɟ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ. Ɇɨɞɟɥɶ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ� ɝɪɚɮɨɦ, ɜɟɪɲɢɧɵ� ɤɨɬɨɪɨɝɨ� ɨɩɢɫɵɜɚɸɬ 
ɞɨɫɬɢɠɢɦɵɟ� ɫɨɫɬɨɹɧɢɹ� ɫɢɫɬɟɦɵ, ɚ� ɪɺɛɪɚ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɩɟɪɟɯɨɞɵ. 
Ɏɭɧɤɰɢɹ� ɩɨɦɟɬɨɤ� ɩɨɡɜɨɥɹɟɬ� ɫɨɩɨɫɬɚɜɢɬɶ� ɤɚɠɞɨɣ� ɜɟɪɲɢɧɟ� ɫɩɢɫɨɤ� ɫɜɨɣɫɬɜ, 
ɤɨɬɨɪɵɟ�ɜɵɩɨɥɧɹɸɬɫɹ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ.  

Ɂɚɞɚɱɚ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɦɨɞɟɥɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɤɨɧɟɱɧɵɯ�ɚɜɬɨɦɚɬɨɜ�ɜ 
ɦɨɞɟɥɶ� Ʉɪɢɩɤɟ� ɱɪɟɡɜɵɱɚɣɧɨ� ɫɥɨɠɧɚɹ. ɇɚɩɪɢɦɟɪ, ɩɪɹɦɨɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɩɪɨɫɬɟɣɲɟɝɨ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ� ɚɜɬɨɦɚɬɚ� ɫ� ɬɪɟɦɹ� ɜɧɭɬɪɟɧɧɢɦɢ� ɫɨɫɬɨɹɧɢɹ-
ɦɢ, ɩɚɪɨɣ� ɥɨɝɢɱɟɫɤɢɯ� ɩɟɪɟɦɟɧɧɵɯ� ɢ  ɱɟɬɵɪɶɦɹ� ɜɚɪɢɚɧɬɚɦɢ� ɩɟɪɟɯɨɞɚ 
ɩɨɪɨɠɞɚɟɬ 2880 ɜɚɪɢɚɧɬɨɜ� ɫɨɫɬɨɹɧɢɣ� ɦɨɞɟɥɢ� Ʉɪɢɩɤɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɪɚ-
ɜɢɥ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɫɧɢɡɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɪɢɚɧɬɨɜ� ɫɨɫɬɨɹɧɢɣ 
ɦɨɞɟɥɢ�Ʉɪɢɩɤɟ� ɞɨ 64, ɱɬɨ� ɞɟɥɚɟɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɫɭɳɟɫɬɜɢɦɵɦ� ɜɵɩɨɥɧɟɧɢɟ 
ɜɚɥɢɞɚɰɢɢ�ɦɨɞɟɥɢ�Ʉɪɢɩɤɟ. 
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ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɝɪɚɮɢɱɟɫɤɨɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɦɨɞɟɥɢ�Ʉɪɢɩɤɟ�ɜ�ɜɢ-
ɡɭɚɥɶɧɨɦ� ɪɟɞɚɤɬɨɪɟ� ɨɤɚɡɵɜɚɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɭɞɨɛɧɵɦ� ɞɥɹ� ɡɚɞɚɧɢɹ� ɩɪɚɜɢɥ� ɢ 
ɭɫɥɨɜɢɣ�ɨɛɪɚɛɨɬɤɢ�ɩɨɬɨɤɚ�ɞɚɧɧɵɯ�ɬɟɥɟɦɟɬɪɢɢ�ɢ�ɜɬɨɪɢɱɧɵɯ�ɫɨɨɛɳɟɧɢɣ. Ɍɚ-
ɤɢɦ� ɨɛɪɚɡɨɦ, ɦɨɠɧɨ� ɢɡɛɟɠɚɬɶ� ɬɪɭɞɨɟɦɤɨɣ� ɧɨɬɚɰɢɢ� ɬɚɛɥɢɰ, ɨɩɢɫɵɜɚɸɳɟɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ�ɤɨɧɟɱɧɵɟ�ɚɜɬɨɦɚɬɵ, ɩɨɫɪɟɞɫɬɜɨɦ�ɨɛɪɚɬɧɨɝɨ�ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ� ɜ� ɜɢɡɭɚɥɶɧɨɦ� ɝɪɚɮɢɱɟɫɤɨɦ� ɪɟɞɚɤɬɨɪɟ, ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɦɩɶɸɬɟɪɧɨɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�ɦɨɞɟɥɢ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ�ɧɚ� ɨɫɧɨɜɟ� ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɵɯ�ɤɨɧɟɱɧɵɯ�ɚɜɬɨɦɚɬɨɜ�ɛɟɡ�ɜɚɥɢɞɚɰɢɢ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɤɨɞɚ. 

ȼɧɟɫɟɧɢɟ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɫɢɫɬɟɦɭ�ɦɚɲɢɧɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɬɟɥɟɦɟɬɪɢɢ�ɦɚɧɟɜ-
ɪɨɜɨɣ� ɪɚɛɨɬɵ� ɨɛɴɟɦɨɜ� ɞɚɧɧɵɯ� ɭɪɨɜɧɹ BigData ɢ� ɢɡɦɟɧɟɧɢɟ� ɩɪɚɜɢɥ 
ɨɩɪɟɞɟɥɟɧɢɹ�ɢ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɫɨɛɵɬɢɣ�ɩɨɡɜɨɥɹɟɬ�ɫɭɳɟɫɬ-
ɜɟɧɧɨ� ɭɩɪɨɫɬɢɬɶ� ɝɪɨɦɨɡɞɤɢɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ� ɜ� ɹɡɵɤɚɯ 3-ɝɨ� ɢ 4-ɝɨ� ɩɨɤɨɥɟɧɢɣ� ɢ� ɪɚɡɪɚɛɨɬɚɬɶ� ɤɨɦɩɚɤɬɧɭɸ 
ɫɪɟɞɭ, ɤɨɬɨɪɚɹ�ɞɨɫɬɚɬɨɱɧɨ�ɥɟɝɤɨ�ɚɞɚɩɬɢɪɭɟɬɫɹ�ɤ�ɪɚɡɥɢɱɧɵɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɡɚɞɚɱɚɦ. ɇɚɥɢɱɢɟ�ɜɢɡɭɚɥɶɧɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɦɨɞɟɥɢ�ɩɨɡɜɨɥɹɟɬ�ɭɱɚɫɬɜɨɜɚɬɶ 
ɜ�ɦɟɪɨɩɪɢɹɬɢɹɯ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɪɚɛɨɬɵ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɧɨɫɢɬɟɥɹɦ 
ɤɨɦɩɟɬɟɧɰɢɣ�ɩɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ�ɩɪɨɰɟɫɫɭ, ɧɟ�ɢɦɟɸɳɢɦ�ɩɨɡɧɚɧɢɣ�ɜ�ɹɡɵ-
ɤɚɯ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ�ɢ�ɨɩɵɬɚ�ɪɚɡɪɚɛɨɬɤɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɡɚɞɚɧɢɣ. 

Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ� ɚɩɩɚɪɚɬ� ɩɨɥɭɱɚɟɬ� ɷɮɮɟɤɬɢɜɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ� ɭɩɪɚɜɥɟɧɢɹ 
ɦɚɧɟɜɪɨɜɵɦɢ� ɪɟɫɭɪɫɚɦɢ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɨɬɤɥɢɤɚ� ɩɨ� ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɸ�ɝɪɚɮɢɤɨɜ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɭɧɤɬɨɜ�ɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ, ɜɵɹɜɥɟɧɢɹ 
ɬɨɱɟɤ�ɫ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɡɚɝɪɭɡɤɨɣ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɪɚɡɪɚɛɨɬɤɨɣ�ɜɚɪɢɚɧɬɨɜ 
ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ�ɫɬɚɧɰɢɣ�ɢ�ɝɨɪɥɨɜɢɧ.  
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ɜɚɬɧɨɦɭ� ɮɭɧɤɰɢɨɧɚɥɭ� ɰɢɮɪɨɜɨɝɨ� ɞɜɨɣɧɢɤɚ / ɂ. ȼ. Ʉɨɪɨɬɤɟɜɢɱ, ɘ. ɋ. ɋɦɚɝɢɧ // 
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I. V. KOROTKEVICH  

INCREASING THE EFFICIENCY CONTROL  
OF SHUNTING LOCOMOTIVES IN A RAILWAY JUNCTION 
WITH THE INTEGRATED USE OF NAVIGATION AND TELEMETRY SYSTEMS 

The organization of the efficient operation of railway transport at an industrial enter-
prise determines the schedule for the supply of raw materials and the exact implementation 
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of the schedule for the shipment of final products to consumers. In conditions of high load-
ing of the branched complex infrastructure of railway tracks and the required accuracy in 
servicing loading and unloading points, it becomes necessary to solve the problem of ra-
tional use of limited resources of shunting locomotives when performing various 
technological operations. The achieved level of information technologies and control tools 
with flexible settings make it possible to automate the processes of collecting and analyz-
ing information to solve this problem. However, the output material turns out to be so 
weakly structured and very diverse in typing that its processing by existing systems and 
software requires significant computational and time resources. The article discusses the 
possibility, confirmed by certain practical experience in the use of innovative process con-
trol systems based on the processing of Big Data input arrays using high-performance 
algorithms for the sequence of finite automata, which allow real-time efficient processing 
of all telemetry data and the formation of result parameters with their visualization to the 
dispatcher on schematic model of railway infrastructure. 
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Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ (ɆɂɂɌ), ɝ. Ɇɨɫɤɜɚ 
 
ɋɏȿɆɇɕȿ�Ɋȿɒȿɇɂə�ɊȺɁȾȿɅɖɇɕɏ�ɉɍɇɄɌɈȼ  
ȼȺɄɍɍɆɇɈȽɈ�ɆȺȽɇɂɌɈ�ɅȿȼɂɌȺɐɂɈɇɇɈȽɈ�ɌɊȺɇɋɉɈɊɌȺ 

 
ɉɨ� ɚɧɚɥɨɝɢɢ� ɫ�ɩɭɬɟɜɵɦ� ɪɚɡɜɢɬɢɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 

ɜɚɪɢɚɧɬɧɵɟ�ɫɯɟɦɵ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɨɜ� ɜɚɤɭɭɦɧɨɝɨ�ɦɚɝɧɢɬɨ�ɥɟɜɢɬɚɰɢɨɧɧɨɝɨ�ɬɪɚɧɫ-
ɩɨɪɬɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ�ɦɚɝɥɟɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɨɛɴɟɞɢɧɹɟɬ�ɪɨɞɫɬɜɟɧɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɨɬɨɤɨɜ, ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ�ɜ�ɩɨɟɡɞɚ, ɤɨɬɨɪɵɟ 
ɬɪɟɛɭɟɬɫɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ�ɞɨ�ɢɯ�ɩɨɫɬɭɩɥɟɧɢɹ�ɧɚ�ɤɨɧɟɱɧɵɟ�ɩɭɧɤɬɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɝɪɭ-
ɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ. 

 
110 ɥɟɬ�ɧɚɡɚɞ�ɪɨɫɫɢɣɫɤɢɦɢ�ɭɱɟɧɵɦɢ�ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ�ɛɵɥɚ�ɞɨɤɚ-

ɡɚɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɬɪɚɧɫɩɨɪɬɚ�ɛɟɡ�ɤɨɥɟɫ, ɪɟɥɶɫɨɜ�ɢ�ɤɪɵɥɶɟɜ – 
ɜɚɤɭɭɦɧɨɝɨ�ɦɚɝɧɢɬɨ�ɥɟɜɢɬɚɰɢɨɧɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ (ȼɆɅɌ), ɩɨɡɜɨɥɹɸɳɟɝɨ�ɞɨ-
ɛɢɬɶɫɹ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɫɨɱɟɬɚɧɢɹ� ɫɤɨɪɨɫɬɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜɵɫɨɤɨɣ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢ�ɧɟɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɝɨɞɧɵɯ�ɭɫɥɨɜɢɣ. ȼɚɤɭ-
ɭɦɧɚɹ� ɦɚɝɧɢɬɨ�ɥɟɜɢɬɚɰɢɨɧɧɚɹ� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ (ɦɚɝɥɟɜ) ɞɚɟɬ 
ɫɥɟɞɭɸɳɢɟ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɞɥɹ�ɩɟɪɟɜɨɡɨɤ: ɜɵɫɨɤɭɸ�ɫɤɨɪɨɫɬɶ,  ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ, ɜɵɫɨɤɭɸ� ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɧɟɡɚɜɢɫɢɦɨɫɬɶ� ɨɬ� ɥɸɛɵɯ 
ɩɨɝɨɞɧɵɯ�ɭɫɥɨɜɢɣ. Ɍɚɤɢɯ�ɩɪɟɢɦɭɳɟɫɬɜ�ɧɟ�ɢɦɟɟɬ�ɧɢ�ɨɞɢɧ�ɞɪɭɝɨɣ�ɜɢɞ�ɬɪɚɧɫ-
ɩɨɪɬɚ. Ɉɞɧɚɤɨ� ɱɬɨɛɵ� ɪɟɚɥɢɡɨɜɚɬɶ� ɢɯ� ɜ� ɩɨɥɧɨɦ� ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨ 
ɬɳɚɬɟɥɶɧɨɟ�ɬɟɯɧɢɱɟɫɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɨɫɧɨɜɚɧɢɟ�ɩɪɨɟɤɬɚ. 
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ɇɚ�ɫɟɝɨɞɧɹ 19 ɫɬɪɚɧ�ɜ�ɪɚɡɧɨɣ�ɫɬɟɩɟɧɢ�ɝɨɬɨɜɧɨɫɬɢ�ɜɟɞɭɬ�ɪɚɛɨɬɵ�ɩɨ�ɦɚɝɥɟɜɭ, 
ɨɩɵɬɧɚɹ�ɷɤɫɩɥɭɚɬɚɰɢɹ�ɤɨɬɨɪɵɯ�ɢɞɟɬ�ɜ�əɩɨɧɢɢ, Ʉɢɬɚɟ, Ƚɟɪɦɚɧɢɢ. ȼɚɤɭɭɦɧɵɣ 
ɦɚɝɧɢɬɨ�ɥɟɜɢɬɚɰɢɨɧɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɩɟɪɟɯɨɞ�ɧɚ�ɛɨɥɟɟ�ɷɤɨ-
ɥɨɝɢɱɧɵɣ, ɛɟɫɲɭɦɧɵɣ�ɜɢɞ�ɬɪɚɧɫɩɨɪɬɚ, ɨɬɜɟɱɚɸɳɢɣ�ɫɨɜɪɟɦɟɧɧɵɦ�ɡɚɩɪɨɫɚɦ. 
Ⱦɥɹ�ɧɚɲɟɣ�ɫɬɪɚɧɵ�ɷɬɨɬ�ɜɢɞ�ɬɪɚɧɫɩɨɪɬɚ�ɫ�ɭɱɟɬɨɦ�ɪɚɡɧɵɯ�ɩɨɝɨɞɧɵɯ�ɭɫɥɨɜɢɣ�ɢ 
ɨɝɪɨɦɧɵɯ�ɪɚɫɫɬɨɹɧɢɣ�ɜ�ɩɨɥɧɨɦ�ɨɛɴɟɦɟ�ɦɨɠɟɬ�ɪɟɚɥɢɡɨɜɚɬɶ�ɫɜɨɢ�ɩɪɟɢɦɭɳɟɫɬ-
ɜɚ. ɇɚ� ɛɚɡɟ� ȼɆɅɌ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɫɨɡɞɚɬɶ� ɧɨɜɭɸ� ɬɪɚɧɫɩɨɪɬɧɭɸ� ɤɨɧɰɟɩɰɢɸ 
ɦɨɳɧɵɯ� ɢ� ɷɤɨɧɨɦɢɱɧɵɯ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ «ɷɧɟɪɝɨɩɪɨɜɨɞɨɜ», ɫɩɨɫɨɛɧɵɯ� ɩɨ-
ɫɬɚɜɥɹɬɶ� ɪɚɡɥɢɱɧɨɝɨ� ɤɥɚɫɫɚ� ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ (ɧɟɮɬɶ, ɛɟɧɡɢɧ, ɞɢɡɟɥɶɧɨɟ� ɬɨɩ-
ɥɢɜɨ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ) ɫɨ� ɫɤɨɪɨɫɬɹɦɢ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɪɹɞɤɚ 6500 ɤɦ�ɱ (1800 
ɦ�ɫ) ɧɚ� ɪɚɫɫɬɨɹɧɢɹ� ɜ� ɬɵɫɹɱɢ� ɢ� ɞɟɫɹɬɤɢ� ɬɵɫɹɱ� ɤɢɥɨɦɟɬɪɨɜ� ɩɪɚɤɬɢɱɟɫɤɢ� ɛɟɡ 
ɨɳɭɬɢɦɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɨɬɟɪɶ. 

Ɉɞɧɨɣ� ɢɡ� ɜɚɠɧɵɯ� ɡɚɞɚɱ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɚɝɥɟɜɚ� ɹɜɥɹɟɬɫɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫ�ɞɪɭɝɢɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ,  ɫɜɹɡɶ�ɫ�ɤɨɬɨɪɵɦɢ�ɛɭɞɟɬ�ɨɫɭ-
ɳɟɫɬɜɥɹɬɶɫɹ� ɱɟɪɟɡ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɬɟɪɦɢɧɚɥɵ. Ƚɪɭɡ� ɢɡ� ɤɚɩɫɭɥ 
ɜɵɝɪɭɠɚɟɬɫɹ� ɢɥɢ� ɝɪɭɡɢɬɫɹ� ɧɚ� ɬɟɪɦɢɧɚɥɟ, ɚ�ɡɚɬɟɦ�ɩɟɪɟɞɚɟɬɫɹ� ɧɚ� ɞɪɭɝɨɣ� ɜɢɞ 
ɬɪɚɧɫɩɨɪɬɚ�ɩɨ�ɬɢɩɨɜɨɣ�ɬɟɯɧɨɥɨɝɢɢ.  

ȼɫɟ� ɪɚɛɨɬɵ� ɩɨ� ɩɟɪɟɝɪɭɡɭ� ɛɭɞɭɬ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɧɚ� ɪɚɡɞɟɥɶɧɵɯ� ɩɭɧɤɬɚɯ, 
ɚɧɚɥɨɝɢɱɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɫɬɚɧɰɢɹɦ. ɇɚ�ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɚ�ɫɯɟɦɚ�ɨɪ-
ɝɚɧɢɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɤɚɩɫɭɥ�ɨɬ�ɩɭɧɤɬɚ�ɫɨɪɬɢɪɨɜɤɢ�ɞɨ�ɬɟɪɦɢɧɚɥɚ. 

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɦɚɪɲɪɭɬɨɜ�ɞɜɢɠɟɧɢɹ�ɤɚɩɫɭɥ  
ɦɟɠɞɭ�ɬɟɪɦɢɧɚɥɨɦ�ɢ�ɩɭɧɤɬɨɦ�ɫɨɪɬɢɪɨɜɤɢ:  

1 – ɫɬɚɧɰɢɹ�ɫɨɪɬɢɪɨɜɤɢ; 2 – ɤɨɦɦɭɬɚɬɨɪ; 3 – ɬɪɚɧɫɩɨɪɬɧɚɹ�ɤɚɩɫɭɥɚ;  
4 – ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ�ɬɪɚɫɫɚ; 5 – ɩɨɝɪɭɡɨ�ɪɚɡɝɪɭɡɨɱɧɵɣ�ɬɟɪɦɢɧɚɥ 

�ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɡɚɮɢɤɫɢɪɨɜɚɧ�ɧɚɱɚɥɶɧɵɣ�ɢɥɢ�ɤɨɧɟɱɧɵɣ�ɷɬɚɩ�ɩɟɪɟɜɨɡɤɢ�ɢ 
ɩɪɟɞɫɬɚɜɥɟɧ�ɩɪɨɰɟɫɫ� ɫɨɪɬɢɪɨɜɤɢ�ɤɚɩɫɭɥ. Ⱦɥɹ�ɧɟɛɨɥɶɲɢɯ�ɪɚɡɦɟɪɨɜ�ɞɜɢɠɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɣ�ɦɨɠɟɬ�ɨɤɚɡɚɬɶɫɹ�ɫɯɟɦɚ�ɨɞɧɨɫɬɨɪɨɧɧɟɣ�ɫɢɫɬɟɦɵ (ɪɢɫɭɧɨɤ 2). 

 
Ɋɢɫɭɧɨɤ 2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ�ɪɚɡɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ 

ɫ�ɨɞɧɢɦ�ɬɪɭɛɨɩɪɨɜɨɞɨɦ 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ�ɫɯɟɦɧɵɣ�ɜɚɪɢɚɧɬ�ɫɨɫɬɨɢɬ�ɢɡ�ɫɨɛɫɬɜɟɧɧɨ�ɬɪɭɛɵ I,  ɜ�ɤɨ-
ɬɨɪɨɣ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨɩɟɪɟɦɟɧɧɨ� ɞɜɢɠɟɧɢɟ� ɜ� ɧɟɱɟɬɧɨɦ� ɢ� ɱɟɬɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɹɯ, ɥɢɧɢɹ 3 – ɞɥɹ�ɩɪɢɟɦɚ�ɝɪɭɡɨɜɵɯ�ɤɚɩɫɭɥ�ɫ�ɨɛɨɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɨɛɝɨɧɚ�ɢ�ɫɤɪɟɳɟɧɢɹ�ɦɚɪɲɪɭɬɨɜ. ɉɪɢɧɢɦɚɹ�ɫɨɫɬɚɜ�ɤɚɩɫɭɥ�ɧɚ 
ɥɢɧɢɸ 3, ɨɫɜɨɛɨɠɞɚɟɦ�ɬɪɭɛɭ I ɞɥɹ�ɩɪɨɩɭɫɤɚ, ɨɛɝɨɧɚ, ɫɤɪɟɳɟɧɢɹ�ɫɥɟɞɭɸɳɢɯ 
ɫɨɫɬɚɜɨɜ�ɤɚɩɫɭɥ. Ʌɢɧɢɢ  4–6 ɫɥɭɠɚɬ�ɞɥɹ�ɦɟɫɬɧɵɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɤɚɩɫɭɥɚɦɢ: ɩɨ-
ɞɚɱɢ�ɩɪɢɟɦɚ� ɤɚɩɫɭɥ� ɧɚ� ɫɨɪɬɢɪɨɜɨɱɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɢ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱ-
ɧɵɣ� ɬɟɪɦɢɧɚɥ, ɚ� ɬɚɤɠɟ� ɞɥɹ� ɩɪɢɟɦɚ� ɫɨɫɬɚɜɨɜ� ɤɚɩɫɭɥ. Ʌɢɧɢɹ 2 – ɩɚɫɫɚɠɢɪ-
ɫɤɚɹ, ɞɥɹ� ɩɪɢɟɦɚ�ɨɬɩɪɚɜɥɟɧɢɹ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɤɚɩɫɭɥ� ɫ� ɨɛɨɢɯ� ɧɚɩɪɚɜɥɟɧɢɣ. 
ɉɪɢɧɰɢɩ�ɨɪɝɚɧɢɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ�ɦɟɠɞɭ�ɫɨɪɬɢɪɨɜɨɱɧɵɦ�ɭɫɬɪɨɣɫɬɜɨɦ�ɢ�ɬɟɪ-
ɦɢɧɚɥɨɦ� ɚɧɚɥɨɝɢɱɟɧ� ɫɯɟɦɟ� ɧɚ� ɪɢɫɭɧɤɟ 1, ɨɞɧɚɤɨ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ� ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ�ɞɚɧɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɛɨɥɟɟ�ɬɟɯɧɨɥɨɝɢɱɧɨ. ɇɚ�ɬɪɭɛɟ�ɫɥɟɞɭɟɬ�ɢɦɟɬɶ�ɞɜɚ 
ɲɥɸɡɨɜɵɯ�ɨɬɫɟɤɚ: ɨɞɢɧ – ɞɥɹ�ɝɪɭɡɨɜɨɝɨ, ɞɪɭɝɨɣ – ɞɥɹ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɞɜɢɠɟ-
ɧɢɹ. ȿɫɥɢ� ɦɵ� ɪɚɫɩɨɥɨɠɢɦ� ɩɚɫɫɚɠɢɪɫɤɭɸ� ɥɢɧɢɸ� ɜ� ɨɞɧɨɦ� ɫɬɜɨɪɟ� ɫ 
ɝɪɭɡɨɜɵɦɢ� ɩɨ� ɞɪɭɝɭɸ� ɫɬɨɪɨɧɭ� ɬɪɭɛɵ,  ɬɨ� ɷɬɨ� ɧɟ� ɢɡɛɚɜɢɬ� ɨɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɬɪɨɢɬɶ� ɜɬɨɪɨɣ� ɲɥɸɡ� ɞɥɹ� ɩɚɫɫɚɠɢɪɫɤɨɣ� ɥɢɧɢɢ� ɢɥɢ� ɩɪɨɟɤɬɢɪɨɜɚɬɶ� ɛɨɥɟɟ 
ɫɥɨɠɧɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ�ɲɥɸɡɚ. Ɋɚɫɩɨɥɚɝɚɬɶ� ɠɟ� ɩɚɫɫɚɠɢɪɫɤɭɸ� ɥɢɧɢɸ� ɫ� ɨɞ-
ɧɨɣ�ɫɬɨɪɨɧɵ�ɫ� ɝɪɭɡɨɜɵɦɢ�ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ� ɤɚɤ� ɛɭɞɟɬ� ɜɨɡɧɢɤɚɬɶ� ɫɢɬɭɚ-
ɰɢɹ,  ɤɨɝɞɚ� ɧɭɠɧɨ� ɛɭɞɟɬ� ɤɚɤɢɦ�ɥɢɛɨ� ɨɛɪɚɡɨɦ� ɩɪɢɛɵɜɲɢɟ� ɝɪɭɡɨɜɵɟ� ɤɚɩɫɭɥɵ 
ɩɟɪɟɞɚɜɚɬɶ�ɧɚɞ�ɩɚɫɫɚɠɢɪɫɤɢɦɢ. 

Ȼɨɥɟɟ� ɬɟɯɧɨɥɨɝɢɱɧɨ� ɢ� ɷɤɨɧɨɦɢɱɧɨ� ɜɵɩɨɥɧɹɬɶ� ɨɩɟɪɚɰɢɢ� ɦɨɠɧɨ� ɜ� ɨɞɧɨɣ 
ɫɩɟɰɢɚɥɶɧɨ�ɜɵɞɟɥɟɧɧɨɣ�ɡɨɧɟ, ɤɚɤ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɧɚ�ɪɢɫɭɧɤɟ 3. 

 
Ɋɢɫɭɧɨɤ 3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ�ɪɚɡɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ�ɫ�ɨɞɧɢɦ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ�ɢ�ɜɚɤɭɭɦɧɵɦ�ɲɥɸɡɨɦ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɪɟɲɟɧɢɟ�ɞɥɹ�ɥɢɧɢɢ 7�ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɜɚɤɭɭɦɧɵɦ�ɲɥɸɡɨɦ 
ɞɥɹ� ɫɴɟɦɚ� ɫɨɫɬɚɜɨɜ� ɝɪɭɡɨɜɵɯ� ɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɤɚɩɫɭɥ� ɫ� ɬɪɭɛɵ I. ɋ� ɥɢɧɢɢ 7 
ɞɨɥɠɧɚ�ɛɵɬɶ�ɨɛɟɫɩɟɱɟɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɚɩɫɭɥ�ɧɚ�ɜɫɟ�ɥɢɧɢɢ�ɪɚɡ-
ɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ. 

ɇɚ�ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧ�ɜɚɪɢɚɧɬ�ɫɯɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ�ɛɨɥɟɟ�ɜɵɫɨ-
ɤɢɟ� ɫɤɨɪɨɫɬɢ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ� ɛɥɚɝɨɞɚɪɹ� ɨɬɫɭɬɫɬɜɢɸ� ɫɤɪɟɳɟɧɢɹ� ɜɫɬɪɟɱɧɵɯ 
ɫɨɫɬɚɜɨɜ�ɤɚɩɫɭɥ, ɬ. ɟ. ɤɚɠɞɚɹ�ɢɡ�ɞɜɭɯ�ɬɪɭɛ�ɪɚɛɨɬɚɟɬ�ɜ�ɫɜɨɟɦ�ɧɚɩɪɚɜɥɟɧɢɢ.  

Ʌɢɧɢɢ 9�ɢ 10 – ɷɬɨ�ɜɚɤɭɭɦɧɵɟ�ɲɥɸɡɵ�ɞɥɹ�ɫɴɟɦɚ�ɫɨɫɬɚɜɨɜ�ɤɚɩɫɭɥ�ɫ�ɨɞɧɨɝɨ 
ɢɡ�ɧɚɩɪɚɜɥɟɧɢɣ. Ʌɢɧɢɹ 3�ɫɥɭɠɢɬ�ɞɥɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɤɚɩɫɭɥ�ɧɟ-
ɱɟɬɧɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ. Ʌɢɧɢɹ 11 – ɞɥɹ�ɜɵɜɨɞɚ�ɤɚɩɫɭɥ�ɧɟɱɟɬɧɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɢɡ 
ɲɥɸɡɚ. Ⱦɚɥɟɟ� ɷɬɢ� ɤɚɩɫɭɥɵ�ɞɨɥɠɧɵ�ɩɟɪɟɞɚɜɚɬɶɫɹ�ɜɨ� ɜɬɨɪɨɦ� ɭɪɨɜɧɟ, ɬ. ɟ. ɧɚɞ 
ɬɪɭɛɚɦɢ�ɧɚ�ɥɢɧɢɸ 5.  
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Ɋɢɫɭɧɨɤ 4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ�ɪɚɡɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ  

ɫ�ɞɜɭɦɹ�ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 

Ʌɢɧɢɹ 10�ɹɜɥɹɟɬɫɹ�ɲɥɸɡɨɦ�ɱɟɬɧɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɢ�ɫɥɭɠɢɬ�ɞɥɹ�ɫɴɟɦɚ�ɤɚɩ-
ɫɭɥ� ɱɟɬɧɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɧɚ� ɥɢɧɢɸ 4� ɞɥɹ� ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɤɚɩɫɭɥ. Ʌɢɧɢɢ 5í8 í�ɞɥɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɚɩɫɭɥ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɩɟɪɟɞɚɱɢ�ɜ�ɪɚɣɨɧ 
ɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ, ɚ�ɡɚɬɟɦ�ɩɨɞɚɱɢ�ɢɯ�ɜ�ɬɪɭɛɭ�ɫɜɨɟɝɨ�ɧɚɡɧɚɱɟɧɢɹ. Ʌɢɧɢɹ 4 – ɞɥɹ 
ɪɚɛɨɬɵ� ɫ�ɩɨɬɨɤɨɦ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɤɚɩɫɭɥ�ɱɟɬɧɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ. ɉɪɢ�ɷɬɨɦ�ɨɤɚ-
ɡɵɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɵɦ� ɧɚɯɨɠɞɟɧɢɟ� ɧɚ� ɪɚɡɞɟɥɶɧɨɦ� ɩɭɧɤɬɟ� ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɩɚɫɫɚɠɢɪɫɤɢɯ�ɤɚɩɫɭɥ�ɫ�ɨɛɨɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ.  

Ⱦɥɹ� ɛɨɥɶɲɢɯ� ɪɚɡɦɟɪɨɜ� ɞɜɢɠɟɧɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɯɟɦɚ� ɪɚɡ-
ɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ, ɢɡɨɛɪɚɠɟɧɧɨɝɨ�ɧɚ�ɪɢɫɭɧɤɟ 5.  

 
Ɋɢɫɭɧɨɤ 5 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɞɜɭɫɬɨɪɨɧɧɟɝɨ�ɪɚɡɞɟɥɶɧɨɝɨ�ɩɭɧɤɬɚ  

ɫ�ɞɜɭɦɹ�ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 

Ⱦɚɧɧɚɹ� ɫɯɟɦɚ� ɢɫɤɥɸɱɚɟɬ� ɩɟɪɟɫɟɱɟɧɢɟ� ɦɚɪɲɪɭɬɨɜ� ɧɟɱɟɬɧɨɝɨ� ɢ� ɱɟɬɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ�ɛɭɞɭɬ�ɪɚɛɨɬɚɬɶ�ɤɚɤ�ɞɜɟ�ɧɟɡɚɜɢɫɢɦɵɟ�ɫɢɫɬɟɦɵ. Ʌɢɧɢɢ 
�ɚ�ɢ �ɚ� ɫɥɭɠɚɬ�ɞɥɹ�ɩɪɢɟɦɚ�ɫɨɫɬɚɜɨɜ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɤɚɩɫɭɥ, ɥɢɧɢɢ 11�ɢ 12 – 
ɞɥɹ�ɲɥɸɡɨɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ, ɥɢɧɢɢ 3, 5, 7�ɢ 4, 6, 8�ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɵ� ɞɥɹ� ɩɪɢɟɦɚ� ɫɨɫɬɚɜɨɜ� ɝɪɭɡɨɜɵɯ� ɤɚɩɫɭɥ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɧɚɩɪɚɜ-
ɥɟɧɢɹ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ.  

ɇɚ� ɞɜɭɫɬɨɪɨɧɧɢɯ� ɪɚɡɞɟɥɶɧɵɯ� ɩɭɧɤɬɚɯ� ɜɫɟɝɞɚ� ɚɤɬɭɚɥɟɧ� ɜɨɩɪɨɫ� ɭɝɥɨɜɵɯ 
ɩɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ�ɩɨ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɩɪɢɱɢɧɚɦ�ɞɨɥɠɧɵ�ɢɞɬɢ�ɜ�ɨɛɪɚɬɧɨɦ�ɧɚ-
ɩɪɚɜɥɟɧɢɢ. Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɡɚɞɚɱɢ� ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ� ɥɢɧɢɢ 10� ɢ 13� ɫ 
ɩɟɪɟɫɬɚɜɥɹɸɳɢɦ�ɭɫɬɪɨɣɫɬɜɨɦ, ɩɨɤɚɡɚɧɧɵɦ�ɧɚ�ɩɪɟɞɵɞɭɳɟɣ�ɫɯɟɦɟ.  
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ȼ�ɰɟɥɨɦ�ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɦɚɝɧɢɬɨ�ɥɟɜɢɬɚɰɢɨɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɢɦɟɟɬ 
ɦɧɨɝɨ� ɨɛɳɟɝɨ� ɫ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ, ɨɛɫɥɭɠɢ-
ɜɚɧɢɟ� ɩɨɟɡɞɨ- ɢ� ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɧɚ� ɤɨɬɨɪɵɯ� ɦɨɠɟɬ� ɩɨɫɥɭɠɢɬɶ� ɭɛɟɠɞɚɸɳɟ-
ɚɪɝɭɦɟɧɬɢɪɭɸɳɢɦ� ɬɟɯɧɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ� ɮɭɧɞɚɦɟɧɬɨɦ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɦɚɝɥɟɜɚ.    
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P. V. KURENKOV, V. A. SADCHIKOVA, S. P. VAKULENKO, A. V. ASTAFIEV 

SCHEMATIC SOLUTIONS OF SEPARATE POINTS OF 
VACUUM MAGNETO-LEVITATION TRANSPORT 

By analogy with the track development of railway stations, variant schemes of separate 
points of vacuum magnetic-levitation transport are considered. It is shown that maglev and 
railway transport are united by a related technology of servicing transport flows organized 
into trains, which need to be processed before they arrive at the final points of production 
of freight operations. 

ɉɨɥɭɱɟɧɨ 11.10.2024 
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ɉ. ȼ. ɄɍɊȿɇɄɈȼ 
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ (ɆɂɂɌ), ɝ. Ɇɨɫɤɜɚ 
ɂ. Ⱥ. ɋɈɅɈɉ, ȿ. Ⱥ. ɑȿȻɈɌȺɊȿȼȺ 

Ɋɨɫɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ,  
ɝ. Ɋɨɫɬɨɜ�ɧɚ�Ⱦɨɧɭ 
 
ɍɇɂɄȺɅɖɇɕȿ�ɌɊȺɇɋɉɈɊɌɇɈ�ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ�ɋɏȿɆɕ 
ɌɊȺɇɋɉɈɊɌɂɊɈȼɄɂ�ɇȿɎɌȿɉɊɈȾɍɄɌɈȼ�ɉɈ�ɀȿɅȿɁɇɈɃ�ȾɈɊɈȽȿ 
ȼɈ�ȼɊȿɆə�ȼȿɅɂɄɈɃ�ɈɌȿɑȿɋɌȼȿɇɇɈɃ�ȼɈɃɇɕ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɭɧɢɤɚɥɶɧɵɟ� ɫɯɟɦɵ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɧɚɥɢɜɧɵɯ� ɝɪɭɡɨɜ� ɜ� ɝɨɞɵ 

ɜɨɣɧɵ, ɤɨɬɨɪɵɟ�ɩɨɫɥɭɠɢɥɢ�ɨɩɵɬɨɦ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɩɨɥɢ-
ɦɨɞɚɥɶɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɧɟɫɤɨɥɶɤɢɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ. 

   
ɉɟɪɟɜɨɡɤɢ� ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɭɫɢɥɢɜɚɸɬ 

ɫɜɨɢ� ɩɨɡɢɰɢɢ� ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɞɨɫɬɚɜɤɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɚ� ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 
ɫɨɫɬɚɜɥɹɸɬ�ɤɨɧɤɭɪɟɧɰɢɸ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ�ɬɪɚɧɫɩɨɪɬɭ [1]. ɉɨ�ɩɪɨɝɧɨɡɚɦ 
ɷɤɫɩɟɪɬɨɜ,  ɫɧɢɠɟɧɢɟ�ɩɨɝɪɭɡɤɢ�ɜ 2023 ɝɨɞɭ�ɛɵɥɨ�ɩɪɟɞɫɤɚɡɭɟɦɨ,  ɧɨ�ɜ�ɰɟɥɨɦ 
ɨɬɪɚɫɥɶ�ɫɩɪɚɜɢɥɚɫɶ�ɫ�ɡɚɞɚɧɧɵɦ�ɩɥɚɧɨɦ (ɨɬɫɬɚɜɚɧɢɟ�ɫɨɫɬɚɜɢɥɨ 0,2 %), ɚ�ɩɨ 
ɦɧɨɝɢɦ�ɝɪɭɡɚɦ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɟɪɟɜɵɩɨɥɧɢɥɚ�ɧɨɪɦɚɬɢɜɧɵɟ�ɡɧɚɱɟɧɢɹ. Ɍɪɚɧɫ-
ɩɨɪɬɢɪɨɜɤɚ�ɧɟɮɬɟɧɚɥɢɜɧɵɯ� ɝɪɭɡɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ� ɫɨɫɬɚɜ-
ɥɹɟɬ�ɫɭɳɟɫɬɜɟɧɧɭɸ�ɞɨɥɸ�ɨɬ�ɨɛɳɟɝɨ�ɨɛɴɟɦɚ�ɩɨɝɪɭɡɤɢ (ɬɚɛɥɢɰɚ 1). 

Ɍɚɛɥɢɰɚ 1�í Ⱦɢɧɚɦɢɤɚ�ɩɨɝɪɭɡɤɢ�ɧɚ�ɫɟɬɢ�ɈȺɈ «Ɋɨɫɫɢɣɫɤɢɟ�ɠɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ» 
ɉɨɤɚɡɚɬɟɥɶ Ƚɨɞ  

2022  2023 Ⱦɢɧɚɦɢɤɚ, % 
ɉɨɝɪɭɡɤɚ, ɦɥɧ�ɬ: 1234,3 1232,3 í0,2 
ɡɟɪɧɨ 23,9 32,8 +37,1 
ɤɚɦɟɧɧɵɣ�ɭɝɨɥɶ 354,4 350,3 í1,2 
ɧɟɮɬɶ�ɢ�ɧɟɮɬɟɩɪɨɞɭɤɬɵ 216,0 210,1 í2,7 
ɫɬɪɨɢɬɟɥɶɧɵɟ�ɝɪɭɡɵ 133,9 129,7 í3,1 
ɤɨɤɫ 10,1 11,5 +13,7 
ɱɟɪɧɵɟ�ɦɟɬɚɥɥɵ 66,3 67,8 +2,3 
ɨɫɬɚɥɶɧɵɟ, ɜɤɥɸɱɚɹ�ɝɪɭɡɵ�ɜ�ɤɨɧɬɟɣɧɟɪɚɯ 429,7 430,1 +0,1 
Ɍɚɪɢɮɧɵɣ� ɝɪɭɡɨɨɛɨɪɨɬ, ɦɥɪɞ� ɬɚɪɢɮɧɵɯ 
ɬÂɤɦ 

 
2636,1 

 
2636,7 

 
0 

ɋɨɜɪɟɦɟɧɧɨɟ�ɪɚɡɜɢɬɢɟ�ɷɤɨɧɨɦɢɤɢ�ɧɟɜɨɡɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɛɟɡ�ɧɟɮɬɢ�ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɬɚɤ�ɤɚɤ�ɨɧɢ� ɫɥɭɠɚɬ� ɫɵɪɶɟɦ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ�ɨɬɪɚɫɥɟɣ� ɩɪɨ-
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ɦɵɲɥɟɧɧɨɫɬɢ� ɢ�ɛɵɬɚ. ɑɟɬɤɚɹ�ɢ� ɷɮɮɟɤɬɢɜɧɚɹ� ɪɚɛɨɬɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞ-
ɩɪɢɹɬɢɣ, ɚ�ɬɚɤɠɟ�ɧɚɪɨɞɧɨɝɨ�ɯɨɡɹɣɫɬɜɚ�ɧɚɩɪɹɦɭɸ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɜɨɟɜɪɟɦɟɧɧɵɯ 
ɢ� ɛɟɫɩɟɪɟɛɨɣɧɵɯ� ɩɨɫɬɚɜɨɤ� ɷɬɨɣ� ɧɨɦɟɧɤɥɚɬɭɪɵ� ɝɪɭɡɚ, ɩɨɷɬɨɦɭ� ɪɚɰɢɨɧɚɥɶ-
ɧɵɟ� ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɫɯɟɦɵ� ɞɨɫɬɚɜɤɢ� ɧɟɮɬɟɩɪɨɞɭɤ-
ɬɨɜ�ɩɪɢɨɛɪɟɬɚɸɬ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ� ɞɚɧɧɨɝɨ� ɜɨɩɪɨɫɚ� ɨɬɪɚ-
ɠɟɧɵ�ɜɨ�ɦɧɨɝɢɯ�ɧɚɭɱɧɵɯ�ɪɚɛɨɬɚɯ [1–5].  ɇɚ�ɩɪɨɬɹɠɟɧɢɢ�ɩɨɫɥɟɞɧɢɯ�ɞɟɫɹɬɢ-
ɥɟɬɢɣ�ɪɚɡɧɨɨɛɪɚɡɢɟ�ɫɯɟɦ�ɞɨɫɬɚɜɤɢ�ɢ�ɢɯ�ɞɢɜɟɪɫɢɮɢɤɚɰɢɹ�ɜɵɡɵɜɚɸɬ�ɢɧɬɟɪɟɫ 
ɭ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɢ�ɹɜɥɹɸɬɫɹ�ɩɪɟɞɦɟɬɨɦ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ. ɉɨɷɬɨɦɭ�ɛɭ-
ɞɟɬ� ɥɨɝɢɱɧɵɦ� ɪɚɫɫɦɨɬɪɟɬɶ� ɫɯɟɦɵ� ɢ� ɨɫɨɛɟɧɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɧɟɮɬɟ-
ɩɪɨɞɭɤɬɨɜ� ɜ�ɢɫɬɨɪɢɱɟɫɤɨɦ� ɪɚɡɪɟɡɟ�ɢ�ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɩɨɥɢ-
ɬɢɱɟɫɤɢɯ�ɢ�ɞɪɭɝɢɯ�ɫɨɛɵɬɢɹɯ [6, 7].  

ɇɚɩɪɢɦɟɪ, ɢɧɬɟɪɟɫɟɧ� ɨɩɵɬ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɧɟɮɬɟɧɚɥɢɜɧɵɯ 
ɝɪɭɡɨɜ� ɜ� ɩɟɪɢɨɞ� ɜɨɟɧɧɵɯ� ɫɨɛɵɬɢɣ, ɤɨɝɞɚ� ɞɥɹ� ɡɚɞɚɱ� ɮɪɨɧɬɚ� ɦɚɤɫɢɦɚɥɶɧɨ 
ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ. 
ɂɡɭɱɟɧɢɟ�ɚɜɬɨɪɚɦɢ�ɢɫɬɨɪɢɱɟɫɤɢɯ�ɮɚɤɬɨɜ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɫɯɟɦ 
ɩɟɪɟɜɨɡɤɢ� ɧɟɮɬɟɧɚɥɢɜɧɵɯ� ɝɪɭɡɨɜ� ɜɫɟɝɞɚ� ɛɵɥɨ� ɧɚɰɟɥɟɧɨ� ɧɚ� ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɯ� ɬɟɯɧɢɱɟɫɤɢɯ 
ɩɪɟɢɦɭɳɟɫɬɜ. 

ɋ� ɩɟɪɜɵɯ� ɞɧɟɣ� ȼɟɥɢɤɨɣ� Ɉɬɟɱɟɫɬɜɟɧɧɨɣ� ɜɨɣɧɵ� ɧɟɮɬɹɧɨɣ� Ȼɚɤɭ� ɛɟɫɩɟɪɟ-
ɛɨɣɧɨ�ɫɧɚɛɠɚɥ�ɮɪɨɧɬ�ɧɟɮɬɶɸ�ɢ�ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. Ɉɤɨɥɨ 80 % ɝɨɪɸɱɟɝɨ�ɢɫ-
ɩɨɥɶɡɨɜɚɥɨɫɶ�ɞɥɹ�ɡɚɩɪɚɜɤɢ�ɫɚɦɨɥɟɬɨɜ�ɢ�ɫɨɜɟɬɫɤɢɯ�ɬɚɧɤɨɜ. ȼ�ɬɟɱɟɧɢɟ 1941 ɝɨ-
ɞɚ 57 ɩɪɟɞɩɪɢɹɬɢɣ�ɢ�ɭɫɬɚɧɨɜɨɤ�ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ�ɢ 
ɯɢɦɢɱɟɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɩɟɪɟɫɬɪɨɢɥɢ� ɫɜɨɸ� ɪɚɛɨɬɭ� ɧɚ� ɜɨɟɧɧɵɣ� ɥɚɞ� ɢ 
ɫɬɚɥɢ� ɜɵɩɭɫɤɚɬɶ� ɩɪɨɞɭɤɰɢɸ� ɞɥɹ� ɮɪɨɧɬɚ. ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɜɫɟ� ɜɨɡɦɨɠɧɨɫɬɢ 
ɞɥɹ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: ɢ�ɩɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ, ɢ�ɩɨ�ɫɭɲɟ (ɪɢɫɭɧɤɢ 1, 2), ɢ�ɩɨ 
ɦɨɪɸ [8].  

 
  

 
 

Ɍɟɯɧɨɥɨɝɢɹ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɩɨ�ɦɨɪɸ�ɛɵɥɚ�ɫɥɨɠɧɨɣ�ɢ�ɧɟɭɫɬɨɣɱɢɜɨɣ�ɢɡ-
ɡɚ�ɛɭɣɧɨɝɨ�Ʉɚɫɩɢɹ. ɇɚɱɚɥɶɧɢɤ�ɐɟɧɬɪɚɥɶɧɨɝɨ�ɉɨɪɬɨɜɨɝɨ�ɍɩɪɚɜɥɟɧɢɹ�ɇɄɆɎ 
ȼ. Ƚ. Ȼɚɤɚɟɜ, ɧɚɯɨɞɢɜɲɢɣɫɹ�ɜ�ɬɨ�ɜɪɟɦɹ�ɜ�Ȼɚɤɭ, ɫɞɟɥɚɥ�ɧɟɨɛɯɨɞɢɦɵɟ�ɪɚɫɱɟɬɵ 
ɢ�ɩɪɟɞɥɨɠɢɥ�ɨɩɪɚɜɥɹɬɶ�ɰɢɫɬɟɪɧɵ�ɦɨɪɟɦ�ɧɚ�ɩɥɚɜɭ. ɇɚ�ɱɟɬɜɟɪɬɵɣ�ɞɟɧɶ�ɩɨɫɥɟ 
ɧɚɱɚɥɚ� ɪɚɛɨɬ� ɩɟɪɜɵɟ� ɰɢɫɬɟɪɧɵ� ɛɵɥɢ� ɫɩɭɳɟɧɵ� ɜ� ɦɨɪɟ. ɋɧɚɱɚɥɚ� ɫɩɭɫɬɢɥɢ 

Ɋɢɫɭɧɨɤ 2  – ɉɟɪɟɜɨɡɤɚ�ɧɟɮɬɢ 
ɧɚ�ɤɨɧɧɨɣ�ɬɹɝɟ  

Ɋɢɫɭɧɨɤ 1 – Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɩɨ�ɫɭɲɟ 
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ɫɟɦɶ�ɩɨɪɨɠɧɢɯ� ɰɢɫɬɟɪɧ, ɧɨ� ɨɧɢ� ɞɟɪɠɚɥɢɫɶ�ɧɟɭɫɬɨɣɱɢɜɨ�ɢ� ɜɵɫɨɤɨ�ɧɚɯɨɞɢ-
ɥɢɫɶ�ɧɚɞ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɦɨɪɹ. ɉɨɷɬɨɦɭ�ɰɢɫɬɟɪɧɵ�ɫɬɚɥɢ�ɡɚɩɨɥɧɹɬɶ�ɧɟɮɬɶɸ, ɢ 
ɬɨɥɶɤɨ�ɩɨɫɥɟ�ɷɬɨɝɨ�ɨɧɢ�ɩɨɝɪɭɡɢɥɢɫɶ�ɧɚ�ɬɪɢ�ɱɟɬɜɟɪɬɢ�ɜɵɫɨɬɵ�ɤɨɪɩɭɫɚ. Ʉ�ɨɫ-
ɧɨɜɧɨɦɭ�ɛɭɤɫɢɪɧɨɦɭ� ɬɪɨɫɭ� ɤɚɠɞɚɹ� ɰɢɫɬɟɪɧɚ� ɤɪɟɩɢɥɚɫɶ� ɫ�ɩɨɦɨɳɶɸ�ɫɩɟɰɢ-
ɚɥɶɧɵɯ�ɡɚɯɜɚɬɨɜ (ɪɢɫɭɧɨɤ 3).  

 
Ɋɢɫɭɧɨɤ 3 – Ʉɪɟɩɥɟɧɢɟ�ɰɢɫɬɟɪɧ�ɤ  ɛɭɤɫɢɪɧɨɦɭ�ɬɪɨɫɭ  

Ɍɚɤɨɣ� ɦɟɬɨɞ� ɛɭɤɫɢɪɨɜɤɢ� ɛɵɥ� ɩɪɢɦɟɧɟɧ� ɜɩɟɪɜɵɟ� ɜ� ɦɢɪɨɜɨɣ� ɩɪɚɤɬɢɤɟ. 
ɂɫɩɨɥɶɡɭɹ�ɪɚɡɥɢɱɧɵɟ�ɪɟɱɧɵɟ�ɫɭɞɚ: ɤɚɬɟɪɚ, ɛɚɪɠɢ, ɛɭɤɫɢɪɵ, ɩɚɪɨɦɵ�ɢ�ɬ. ɞ., 
ɱɟɪɟɡ� ȼɨɥɝɭ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɫɧɚɛɠɟɧɢɟ� ɫɨɜɟɬɫɤɢɯ� ɜɨɣɫɤ. Ⱦɥɹ� ɷɬɢɯ� ɰɟɥɟɣ 
ɢɫɩɨɥɶɡɨɜɚɥɢ�ɞɚɠɟ�ɤɚɬɟɪ, ɜɵɩɨɥɧɹɸɳɢɣ�ɩɟɪɟɜɨɡɤɢ�ɥɢɱɧɨɝɨ�ɫɨɫɬɚɜɚ. Ʉ�ɧɟɦɭ 
ɛɵɥɚ� ɩɪɢɰɟɩɥɟɧɚ� ɰɢɫɬɟɪɧɚ� ɫ� ɝɨɪɸɱɢɦ, ɱɬɨ� ɫɥɭɠɢɥɨ� ɦɚɫɤɢɪɨɜɤɨɣ� ɢ� ɨɞɧɨ-
ɜɪɟɦɟɧɧɨ�ɷɤɨɧɨɦɢɟɣ�ɪɟɫɭɪɫɨɜ. 

�Ɂɞɟɫɶ�ɜɢɞɧɚ�ɪɨɥɶ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɪɟɲɟɧɢɢ�ɤɨɧɤɪɟɬ-
ɧɵɯ� ɡɚɞɚɱ, ɱɬɨ� ɩɨɫɥɭɠɢɥɨ� ɜ� ɦɢɪɧɨɟ� ɜɪɟɦɹ� ɪɚɡɜɢɬɢɸ� ɩɨɥɢɦɨɞɚɥɶɧɵɯ� ɢ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɯ�ɫɢɫɬɟɦ�ɩɟɪɟɜɨɡɤɢ�ɝɪɭɡɨɜ (ɪɢɫɭɧɨɤ 4). 

ɉɪɢɦɟɧɹɥɚɫɶ� ɟɳɟ�ɢ� ɬɚɤɚɹ� ɬɟɯɧɨɥɨɝɢɹ: ɩɪɢɛɵɜɚɸɳɢɟ� ɜ�Ȼɚɤɢɧɫɤɢɣ�ɩɨɪɬ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɰɢɫɬɟɪɧɵ� ɫ�ɝɨɪɸɱɢɦ�ɩɨ�ɜɢɞɭ�ɫɰɟɩɤɢ�ɢ�ɤɨɥɢɱɟɫɬɜɭ�ɨɫɟɣ 
ɫɨɪɬɢɪɨɜɚɥɢɫɶ�ɜ�ɦɢɧɢ�ɩɨɟɡɞɚ�ɩɨ 10í12 ɲɬɭɤ. Ɂɚɬɟɦ�ɰɢɫɬɟɪɧɵ�ɧɚɩɨɥɧɹɥɢɫɶ 
ɩɨɱɬɢ�ɧɚ� ɞɜɟ� ɬɪɟɬɢ� ɨɛɴɟɦɚ, ɩɨɫɥɟ�ɱɟɝɨ�ɜɫɟ� ɥɸɤɢ� ɝɟɪɦɟɬɢɱɧɨ� ɡɚɤɪɵɜɚɥɢɫɶ. 
Ⱦɚɥɟɟ�ɫɨɫɬɚɜɵ�ɜ�Ȼɚɤɢɧɫɤɨɦ�ɩɨɪɬɭ�ɩɨ�ɧɚɤɥɨɧɧɨɦɭ�ɩɭɬɢ�ɨɩɭɫɤɚɥɢɫɶ�ɜ�ɦɨɪɟ, 
ɢɯ�ɰɟɩɥɹɥɢ�ɤ�ɛɭɤɫɢɪɭ�ɢ�ɞɨɫɬɚɜɥɹɥɢ�ɜ�Ʉɪɚɫɧɨɜɨɞɫɤ. ȼ�ɩɨɪɬɭ�ɫ�ɩɨɦɨɳɶɸ�ɤɪɚ-
ɧɚ�ɢɯ�ɩɨɞɧɢɦɚɥɢ�ɢɡ�ɜɨɞɵ�ɢ�ɫɬɚɜɢɥɢ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɩɭɬɢ. Ɂɚɬɟɦ�ɱɟɪɟɡ 
Ɍɚɲɤɟɧɬ� ɢ� Ʉɭɣɛɵɲɟɜ� ɡɚɩɨɥɧɟɧɧɵɟ� ɞɨ� ɩɨɥɧɨɣ� ɜɦɟɫɬɢɦɨɫɬɢ� ɰɢɫɬɟɪɧɵ� ɨɬ-
ɩɪɚɜɥɹɥɢɫɶ�ɧɚ�ɮɪɨɧɬ�ɢ�ɜ�ɧɭɠɧɵɟ�ɩɪɨɦɵɲɥɟɧɧɵɟ�ɪɟɝɢɨɧɵ. Ɍɚɤɢɦ�ɠɟ�ɫɩɨɫɨ-
ɛɨɦ�ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɫɧɚɛɠɟɧɢɟ�ȽɋɆ�ɢ�ɛɥɨɤɚɞɧɨɝɨ�Ʌɟɧɢɧɝɪɚɞɚ. ɑɟɪɟɡ�Ʌɚ-
ɞɨɠɫɤɨɟ�ɨɡɟɪɨ – ɩɨ�ɜɨɞɧɨɣ «ɞɨɪɨɝɟ�ɠɢɡɧɢ» – ɛɵɥɚ�ɨɪɝɚɧɢɡɨɜɚɧɚ�ɢ�ɭɫɩɟɲɧɨ 
ɞɟɣɫɬɜɨɜɚɥɚ�ɫɢɫɬɟɦɚ�ɞɨɫɬɚɜɤɢ�ɝɨɪɸɱɟɝɨ – ɜ�ɩɨɥɭɡɚɬɨɩɥɟɧɧɵɯ�ɰɢɫɬɟɪɧɚɯ�ɧɚ 
ɛɭɤɫɢɪɟ.  
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Ɋɢɫɭɧɨɤ 4 – ɉɟɪɟɜɨɡɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɰɢɫɬɟɪɧ�ɧɚ�ɩɚɪɨɦɟ  

ɂɡɭɱɟɧɢɟ�ɢɫɬɨɪɢɱɟɫɤɢɯ�ɮɚɤɬɨɜ�ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɫɯɟɦ�ɩɟɪɟɜɨɡɤɢ 
ɧɟɮɬɟɧɚɥɢɜɧɵɯ�ɝɪɭɡɨɜ�ɜɫɟɝɞɚ�ɛɵɥɨ�ɧɚɰɟɥɟɧɨ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɯ� ɬɟɯɧɢɱɟɫɤɢɯ�ɩɪɟɢɦɭɳɟɫɬɜ. ɋɟɝɨɞɧɹ� ɩɟ-
ɪɟɜɨɡɤɚ� ɧɟɮɬɟɧɚɥɢɜɧɵɯ� ɝɪɭɡɨɜ� ɬɚɤɠɟ� ɞɟɦɨɧɫɬɪɢɪɭɟɬ� ɭɧɢɤɚɥɶɧɵɟ� ɥɨɝɢɫɬɢɱɟ-
ɫɤɢɟ� ɫɯɟɦɵ� ɩɨɫɬɚɜɨɤ. ɇɚɩɪɢɦɟɪ, «Ƚɚɡɩɪɨɦ� ɧɟɮɬɶ» ɫɨɡɞɚɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ� ɤɪɭɝɥɨɝɨɞɢɱɧɨɣ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɧɟɮɬɢ� ɫ� ɇɨɜɨɩɨɪ-
ɬɨɜɫɤɨɝɨ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ� ɧɚ� ɩɨɥɭɨɫɬɪɨɜɟ� əɦɚɥ. Ɉɫɧɨɜɧɨɣ 
ɷɥɟɦɟɧɬ�ɞɚɧɧɨɣ�ɫɢɫɬɟɦɵ – ɬɟɪɦɢɧɚɥ «ȼɨɪɨɬɚ�Ⱥɪɤɬɢɤɢ», ɭɫɬɚɧɨɜɥɟɧɧɵɣ�ɜ�ɚɤɜɚ-
ɬɨɪɢɢ�Ɉɛɫɤɨɣ�ɝɭɛɵ [9]. ɗɬɨ�ɟɞɢɧɫɬɜɟɧɧɵɣ�ɜ�ɦɢɪɟ�ɧɟɮɬɟɧɚɥɢɜɧɨɣ�ɬɟɪɦɢɧɚɥ, ɪɚ-
ɛɨɬɚɸɳɢɣ�ɜ�ɩɪɟɫɧɵɯ�ɜɨɞɚɯ�ɢ�ɫɥɨɠɧɵɯ�ɥɟɞɨɜɵɯ�ɭɫɥɨɜɢɹɯ.  ɇɚ�ɫɬɚɪɬɟ�ɪɟɚɥɢɡɚ-
ɰɢɢ�ɩɪɨɟɤɬɚ�ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ 12 ɜɚɪɢɚɧɬɨɜ�ɨɬɩɪɚɜɤɢ�ɧɟɮɬɢ, ɜɤɥɸɱɚɹ�ɨɬɝɪɭɡɤɭ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ�ɢ�ɩɨ�ɧɚɩɨɪɧɨɦɭ�ɬɪɭɛɨɩɪɨɜɨɞɭ. Ⱦɨɫɬɚɜɤɚ�ɭɝɥɟ-
ɜɨɞɨɪɨɞɨɜ�ɩɨ�ɋɟɜɟɪɧɨɦɭ�ɦɨɪɫɤɨɦɭ�ɩɭɬɢ�ɨɤɚɡɚɥɚɫɶ�ɫɚɦɵɦ�ɷɮɮɟɤɬɢɜɧɵɦ�ɜɚɪɢ-
ɚɧɬɨɦ, ɩɨɡɜɨɥɢɜɲɢɦ�ɩɪɢɫɬɭɩɢɬɶ�ɤ�ɨɫɜɨɟɧɢɸ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɨɬɤɪɵɬɨɝɨ�ɟɳɟ�ɜ 
ɧɚɱɚɥɟ 1960-ɯ� ɝɨɞɨɜ. ɋɢɫɬɟɦɚ� ɭɩɪɚɜɥɟɧɢɹ� ɚɪɤɬɢɱɟɫɤɨɣ� ɥɨɝɢɫɬɢɤɨɣ «Ƚɚɡɩɪɨɦ 
ɧɟɮɬɶ» ɟɠɟɞɧɟɜɧɨ�ɨɛɪɚɛɚɬɵɜɚɟɬ�ɨɤɨɥɨ 7 ɬɵɫ. ɜɯɨɞɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɢ�ɜɵɞɚɟɬ�ɨɩ-
ɬɢɦɚɥɶɧɵɟ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ, ɩɪɨɫɱɢɬɵɜɚɹ�ɛɨɥɟɟ 1 ɦɥɧ�ɜɨɡɦɨɠɧɵɯ�ɜɚɪɢ-
ɚɧɬɨɜ�ɢ� ɨɩɟɪɚɬɢɜɧɨ�ɪɟɚɝɢɪɭɹ�ɧɚ� ɜɨɡɦɨɠɧɵɟ� ɨɬɤɥɨɧɟɧɢɹ. Ɂɚ�ɩɨɫɥɟɞɧɢɟ�ɲɟɫɬɶ 
ɥɟɬ�ɧɟɫɤɨɥɶɤɨ�ɤɪɭɩɧɵɯ�ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɡɚɜɨɞɨɜ (Ʉɢɪɢɲɫɤɢɣ, ȼɨɥɝɨ-
ɪɚɞɫɤɢɣ, ɋɚɦɚɪɫɤɚɹ�ɝɪɭɩɩɚ�ɡɚɜɨɞɨɜ) ɛɵɥɢ�ɩɨɞɤɥɸɱɟɧɵ�ɤ�ɫɢɫɬɟɦɟ�ɦɚɝɢɫɬɪɚɥɶ-
ɧɵɯ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ «Ɍɪɚɧɫɧɟɮɬɶ» (ɪɢɫɭɧɨɤ 5).  

Ɍɚɤɨɣ�ɨɩɵɬ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɧɟɮɬɟɧɚɥɢɜɧɵɯ�ɝɪɭɡɨɜ�ɜ�ɩɟɪɢɨɞ�ɜɨ-
ɟɧɧɵɯ� ɫɨɛɵɬɢɣ, ɚ� ɬɚɤɠɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɫɯɟɦ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɟɧɚɥɢɜ-
ɧɵɯ�ɝɪɭɡɨɜ�ɜ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦɚɯ�ɜ�ɢɫɬɨɪɢɱɟɫɤɨɦ�ɪɚɡɪɟɡɟ 
ɞɚɟɬ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨɛ�ɭɧɢɤɚɥɶɧɨɫɬɢ�ɨɬɞɟɥɶɧɵɯ�ɫɩɨɫɨɛɨɜ�ɞɨɫɬɚɜɤɢ. 
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Ɋɢɫɭɧɨɤ 5 – Ɍɟɪɦɢɧɚɥ «ȼɨɪɨɬɚ�Ⱥɪɤɬɢɤɢ»   

Ȼɥɚɝɨɞɚɪɹ� ɩɨɞɜɢɝɭ� ɧɟɮɬɹɧɢɤɨɜ� ɢ� ɦɨɪɹɤɨɜ� ɛɵɥɨ� ɧɚɥɚɠɟɧɨ� ɫɧɚɛɠɟɧɢɟ 
ɮɪɨɧɬɚ�ɱɟɪɟɡ�Ʉɚɫɩɢɣ, ɧɚɩɪɚɜɥɟɧɢɹ�Ȼɚɤɭ�í�Ʉɪɚɫɧɨɜɨɞɫɤ�ɢ�Ȼɚɤɭ�í�Ⱥɫɬɪɚɯɚɧɶ. 
ɍɠɟ�ɫ�ɩɟɪɜɵɯ�ɞɧɟɣ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɵ�ɧɟɮɬɹɧɨɣ�Ȼɚɤɭ�ɛɟɫɩɟɪɟ-
ɛɨɣɧɨ� ɫɧɚɛɠɚɥ� ɮɪɨɧɬ� ɧɟɮɬɶɸ� ɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ɋɨɜɪɟɦɟɧɧɨɟ� ɪɚɡɜɢɬɢɟ 
ɥɨɝɢɫɬɢɤɢ, ɬɟɯɧɨɥɨɝɢɣ, ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɩɪɢ�ɩɨɫɬɚɜɤɚɯ�ɧɟɮɬɟɝɪɭɡɨɜ�ɞɟɦɨɧ-
ɫɬɪɢɪɭɟɬ� ɫɨɜɟɪɲɟɧɧɨ� ɞɪɭɝɨɣ� ɭɪɨɜɟɧɶ� ɩɪɨɦɵɲɥɟɧɧɨɣ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɧɟɮɬɢ, ɩɨɥɭɱɢɜɲɢɯ�ɪɚɡɜɢɬɢɟ�ɡɚ�ɫɱɟɬ�ɪɚɫɲɢɪɟɧɢɹ�ɢ 
ɨɫɜɨɟɧɢɹ�ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ�ɢ�ɩɪɢɧɰɢɩɨɜ�ɥɨɝɢɫɬɢɤɢ. 
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RESEARCH ON THE AVERAGE MINIMUM HEADWAY  
OF NON-OVERTAKING SECTIONS IN HIGH-SPEED RAILWAYS 

 
With the formation of the high-speed railway network, the capacity of some sections of 

the high-speed railway trunk line tends to be saturated. The traditional calculation method 
of capacity deduction coefficient can no longer truly reflect the utilization of line capacity, 
and its unsuitability is becoming increasingly prominent. The average minimum train in-
terval calculation method is a dynamic capacity calculation method that considers a certain 
buffer time, which can better reflect the objective conditions and actual requirements of 
railway capacity.  Based on the analysis of the calculation characteristics of China's high-
speed railway capacity, this article derives a method for calculating the average minimum 
train interval time suitable for China's high-speed railway by analyzing the relationship be-
tween train interval time and station structure in the operating train set. Finally, taking the 
Changsha South to Hengyang East section of the Beijing í Guangzhou high-speed railway 
as an example, the peak hour capacity of the section is calculated under a certain buffer 
time.  
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With the rapid development of high-speed railways in China, the backbone 
network of high-speed railways has basically formed, and the sharp increase in 
passenger flow has led to the saturation of capacity in some sections of busy high-
speed railways. At present, there are three commonly used methods for calculat-
ing railway capacity both domestically and internationally, namely computer si-
mulation method, deduction coefficient method, and average minimum train in-
terval method [1, 2]. The computer simulation method has the function of graphi-
cal analysis and calculation, but there are many feasible solutions drawn by com-
puters, making it difficult to compare and optimize [3]. The deduction coefficient 
method is a commonly used method for calculating the capacity of railways in 
China. This method is based on the capacity of parallel running trains and calcu-
lates the deduction coefficients of different types of trains to determine the capac-
ity of non parallel running trains.  

However, the deduction coefficient method calculates the capacity of tightly 
drawn full trains, and the calculation results are rigid and cannot truly reflect the 
utilization of high-speed railway capacity. The average minimum train interval 
method commonly used in Germany and Western European countries emphasizes 
the requirements for the quality of train operation work. Based on the analysis of 
the structural relationship between train operating lines, this method considers the 
elastic capacity calculation method with a certain buffer time. In principle, this 
method can accurately calculate the utilization of high-speed railway capacity in 
China and effectively improve the quality of operation services. Given that the 
method of using intervals as the unit of capacity calculation in foreign countries is 
not applicable to the passenger transport characteristics of high-speed railway 
sections in China, we urgently need to use the principle of this method to study 
the minimum train interval time of high-speed railway sections, so as to make it 
applicable to the average minimum train interval time capacity calculation me-
thod of high-speed railway in China.  

Zhao Dong and Hu Siji [6] developed a new method for calculating the capac-
ity of high-speed railways based on the principle of calculating the average mini-
mum train interval time. However, the minimum train interval time is still calcu-
lated based on intervals and does not reflect the characteristics of passenger flow 
sections in high-speed railway capacity. Wu Xu, Cui Yanping, and others [7] ana-
lyzed the average minimum train interval time of high-speed railway sections 
without overtaking, but only analyzed the partial stopping structure of the operat-
ing train group, and did not obtain the average minimum train interval time of the 
operating train group under any universal stopping structure.  

Chen Weidong [8] compared and analyzed the applicability of the average 
minimum train interval method in mixed passenger and freight railways, high-
speed railways, etc. The calculation of minimum train interval time is still based 
on intervals. In summary, the current analysis of the calculation method for the 
average minimum tracking interval time capability is mainly based on the interval 
average minimum train interval time, which cannot adapt to the characteristics of 
high-speed railway passenger flow sections, resulting in weak practicality of this 
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method. The calculation of the interval average minimum train interval time is in-
fluenced by various factors such as train stop structure, train type, and number of 
intermediate stations. In the past, qualitative analysis was mainly used, and ma-
thematical methods cannot be quantitatively described.  

This article starts from the high-speed railway section without crossing, ana-
lyzes the stopping structure of the running train set, and obtains the calculation 
method of the average minimum interval time of the high-speed railway section. 
It significantly improves the applicability of the average minimum interval time 
calculation method in calculating the capacity of high-speed railways, and has 
important significance for the market-oriented development of high-speed rail-
ways in China.  

If  two  adjacent  tracking  trains  are  taken  as  the  basic  structural  units  of  the  
train running diagram and defined as running train groups, the train running dia-
gram can be seen as composed of the running lines of several running train 
groups. The time that a train occupies a high-speed railway section during its op-
eration includes the running time of the train in the section, the time for stopping 
at intermediate stations to handle passenger technical operations, and the addi-
tional time for starting and stopping (referred to as stopping time after merging 
the latter two items) [7].  

The minimum interval time I between trains in an average section refers to the 
minimum interval time during which two trains of a running train set operate in 
the same section without interfering with each other.  For high-speed railway sec-
tions that operate trains of the same type, the average minimum train interval time 
can be taken as the tracking train interval time [9].  

Based on the experience of Western European countries, assuming that high-
speed railway sections  run  two types  of  trains,  A and B,  as  shown in  Figure  1,  
there are four forms of train composition in the section. The calculation method 
for the average minimum train interval time in the section is as follows:  
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In the formula I í average minimum train interval time; IAA, IAB, IBA, IBB�í 
minimum train interval time for different types of operating train sets; nAA, nAB, 
nBA, nBB�í the number of different types of train sets operating (Figure 1).  

 
Figure 1 – Schematic Diagram of Train Operation Intervals  

When calculating the minimum train interval time by section, let the number 
of stations in the high-speed railway section be M (including stations at both ends 
of the section) and the number of trains be N. The running train set is represented 
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by the symbol Y, and Yj represents the running train set composed of the jth train 
and the (j + 1) train. Therefore, N trains form a total of N í 1 running train sets. 
The interval time of the j-th running train set at station i is represented by the 
symbol Iij. The high-speed railway section is composed of several sections, and 
the calculation method for the average minimum train interval time of the running 
train set Yj is as follows: 
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In the formula jI
�
í the average minimum train interval time of the j-th run-

ning train set. The calculation method for  the  average minimum train interval 
time of a section composed of N í 1 running train sets in a high-speed railway 
section without overtaking is as follows:  
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For high-speed railway sections with existing or referenced train schedules, 
the compressed train schedule method can be used to obtain a compact train 
schedule. Then, the interval time between each train group at different stations 
can be calculated, and formula (3) can be used to obtain the average minimum 
train interval time in the section.  

For sections without running diagram references, due to the lack of interval 
time data, it is not possible to directly calculate the average minimum train inter-
val time. Therefore, the next focus is on analyzing the relationship between train 
stopping structure and interval time, in order to obtain a calculation method for 
the average minimum train interval time of sections under universal conditions.  

Due to the current high-speed railway in China mainly adopting the transpor-
tation organization mode of high-speed offline, for the convenience of research, 
the scope of this article is limited to the problem of the average minimum train in-
terval time in high-speed railway passenger flow sections with full high-speed 
and no overtaking.  

The compressed running diagram method compresses the excess interval time 
that can be removed between the train running lines in the running diagram to ob-
tain the compressed running diagram with the smallest interval between each 
running line. Therefore, the compressed running train set must meet the minimum 
tracking interval time in a certain section or station, and cannot be further com-
pressed.  

The minimum tracking interval time of the compressed running train set is 
represented by Imin, and the stopping situation of the train is represented by the 
matrix X = [xij] M× N, where xij = 1 indicates that the i-th train stops at the j-th sta-
tion, and xij = 0 indicates that the i-th train passes through the j-th station.  
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The station dwell time is t1, the additional departure time is t2, and the addi-
tional parking time is t3. Usually, for every additional stop of the train, the run-
ning time of the train increases (t1 + t2 + t3). 

The train interval time refers to the time from the departure or passage of the 
first train of the operating train set from one end station of the section to the de-
parture or passage of the second train of the operating train set from the same sta-
tion or the other end station of the section [10]. According to the above definition, 
the departure (passing) interval between two trains in the j-th operating train set at 
the i-th station is Iij. The interval time between N í 1 train sets in the running dia-
gram is represented by the matrix Q = [Iij]M × (N-1).  

The single stop structure refers to the situation where two trains in a running 
train group only make one stop within a section. Based on the relative position re-
lationship between the stops of the preceding and following trains, the running 
train group can be divided into three categories (Figure 2).  

 
Figure 2 í Interval Time hart for Trains in a Single Station Structure Unit 

As shown in Figure 2, the following train stops at the rear station of the pre-
ceding train, that is, the stopping method of passing far and passing stops is 
adopted. The interval time of the running train set at stations 1, 2, 5, and 6 is still 
the minimum interval time Imin, but the interval time at stations 3 and 4 increases 
(t1 + t2 + t3), as shown in the shaded area. Therefore, under this stopping structure, 
the interval time Iij of the running train set Yj at station i is:  
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Both trains in the running train set stop at the same station, and the train stop 
has no effect on the train interval time. That is, the interval time of the running 
train set at any station is Imin. Therefore, under this stopping structure, the interval 
time Iij of the running train set Yj at station i is:  

                                                           Iij = Imin.                                                      (5) 

The following train stops at the front station where the preceding train stops. 
The interval time Imin between the running train sets at  stations  3  and 4 is still 
not the minimum interval time, and the interval time at stations 1, 2, 5, and 6 in-
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creases  (t1 + t2 + t3), as indicated by the shaded area. Therefore, under this stop-
ping structure, the interval time Iij of the running train set Yj at station i is:  
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For any running train set Yj, usually train j and train (j+1) may have several 
stops at M intermediate stations. The combination of stops in the two workshops 
of the running train set is numerous and complex, as shown in Figure 3. There-
fore, in order to better analyze the relationship between the interval time of the 
running train set and the stop structure, the stop structure of the running train set 
is decomposed in the following way:  

Using all trains passing through the section as the reference train, the depar-
ture time of the preceding reference train at the starting station is consistent with 
that of the preceding train, and the arrival time of the following reference train at 
the final station is consistent with that of the following reference train. The refer-
ence trains of the running train set meet the minimum tracking interval time Imin 
requirement, as shown in Figure 4. The departure time difference between the 
preceding (following) train and the reference train in the running train set is de-
fined as the distance, represented by the symbol l. The distance between the j-th 
train and the reference train at station i is lij, and the distance between the (j+1)-th 
train and the reference train at station i is li(j+1). Every time the train stops at a sta-
tion, the distance between the train and the reference train increases by t1 + t2+ t3, 
which means adding one station stop time, additional departure time, and addi-
tional parking time.  

 
 

 

When the stopping structure X = [xij]M×2 of the operating train set Yj is known, 
according to the graph analysis, the distances lij and li(j+1) between the j-th and 
(j+1)-th trains of the operating train set and the reference train are:  
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Figure 3 Schematic diagram of 
running train set 

Figure 4 Schematic diagram of train set 
decomposition during operation 
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For tightly drawn train operation diagrams without buffer time, according to the 
idea of compressing the operation diagram, the decomposed operation train set is 
compressed. Therefore, the interval time between the two trains in the operation 
train set at a certain station must satisfy the minimum tracking interval time Imin. 
Therefore, compressing the running train set in Figure 4 to min {lij + li( j+1)} yields 
Figure 3, which includes:  
                                        ^ ,̀min )1()1(min �� ���� jiijjiijij lllIlI                                  (9) 

where i�ĺ [1, 2, 3, … M].  
According to whether there is an actual train schedule reference, the calcula-

tion of the average minimum train interval time can be divided into the schedule 
related method and the schedule unrelated method.  

Referring to the actual train operation diagram, the stopping matrix X of the 
train can be obtained. According to formulas (7), (8), and (9), the interval time Iij 
of any running train group can be calculated. Therefore, the average minimum 
train interval in the passenger flow section is:  
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Due to the lack of actual train operation diagram reference, the stopping ma-
trix of the train is constructed from a probabilistic perspective. Assuming that the 
stopping rate of each station is represented by the symbol R, where Ri is the stop-
ping rate of station i, the probability of any train stopping at station i (xij = 1) is Ri, 
and the probability of passing through station i (xij = 0) is (1í Ri).  

For a single train j, there are two states at station i: stopping (xij = 1) and passing 
(xij = 0). Train j has a total of 2M stopping modes at M stations, and 2M stopping ma-
trices [xij]M×1. For the operating train set Yj, there are a total of 2M×2M = 4M types of 
stopping structures, namely 4M stopping matrices [xij]M×2. The s-th stopping struc-
ture matrix of the running train set is represented by [xijs]M×2, and the probability of 
the s-th stopping structure is represented by ps. Therefore, we have  
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Due to the known s-th stopping structure [xijs]M×2 of the running train set, the 

interval time Iijs of the running train set Yj at any station i can be calculated ac-
cording to formulas (7), (8), and (9). Therefore, the average minimum train inter-
val time of the running train set Yj in the passenger flow section is:  
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The average minimum interval time for high-speed railway sections is:  
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According to the principle of calculating the average minimum train interval 
time, the formula for calculating the capacity of railway sections is as follows:  

.
rtI

TN
�

 
              

 

In the formula N calculates the passing capacity during the time period, 
pair/day; T calculation period, min; tr – average necessary buffer time. 

The Beijing í Guangzhou high-speed railway starts from Beijing West Sta-
tion, passes through six provinces and cities including Beijing, Hebei, Henan, 
Hubei, Hunan, and Guangdong, and ends at Guangzhou South Station. It has a to-
tal length of 2298 kilometers and 36 stations, with a designed maximum speed of 
350 kilometers per hour and an operating speed of 300 kilometers per hour. Ac-
cording to the train schedule data for the third quarter of 2023, the Changsha 
South to Hengyang East section of the Beijing í Guangzhou high-speed railway 
is the busiest section of the line, with 137 pairs of trains running per day. Taking 
the downward direction during the morning rush hour from 8:00 to 10:00 as an 
example, there are four stations in the section: Changsha South, Zhuzhou West, 
Hengshan West, and Hengyang East.   

According to the train schedule, a total of 17 trains were operated between 
8:00 and 10:00. The 4 × 17 train stopping structure matrix X can be obtained as 
follows:  
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According to the current operation status of the Beijing í Guangzhou high-
speed railway, the train tracking interval is 4 minutes, the additional time for 
starting is 2 minutes, and the additional time for stopping is 3 minutes. According 
to formulas (7), (8), and (9), use MATLAB software to calculate the interval time 
matrix Q of the 16 running train sets in the running diagram:  

.

464944444444444411
69449444444444469
944494444444644114
4444944444441144114

»
»
»
»

¼

º

«
«
«
«

¬

ª

 Q
 

According to formula (5), the average minimum train interval time can be 
calculated as I = 327 / (16 · 4) = 5,1 minutes. According to relevant research [5] 
and foreign high-speed railway operation experience, in order to ensure the quali-
ty of busy high-speed railway transportation services, the allowable total delay 
time should not exceed 160 minutes, and the buffer time is 1,5 minutes. Accord-

(14) 
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ing to formula (14), the peak hour capacity of the Changsha South to Hengyang 
East section of the Beijing í Guangzhou high-speed railway can be calculated as 
9 pairs/h. During peak hours, a total of 17 high-speed trains were operated in the 
downward direction of the timetable, with a capacity utilization rate of 95 % dur-
ing peak hours, reflecting the current tight capacity utilization in this section dur-
ing peak hours. 

On the basis of analyzing the characteristics of China's high-speed railway ca-
pacity, this article derives a formula for calculating the average minimum train in-
terval time of high-speed railways by analyzing the relationship between the stop-
ping structure of operating train sets within the section and the train interval time. 
Based on the reference of actual train operation diagrams, two types of average 
minimum train interval times, namely the operation diagram correlation method and 
the operation diagram non correlation method, are obtained. Finally, taking the 
Changsha South to Hengyang East section of the Beijing í Guangzhou high-speed 
railway as an example, according to the existing train operation diagram structure, 
the peak hour capacity of the section is calculated as 9 pairs/h using the average 
minimum train interval time method. This article focuses on the calculation of the 
average minimum train interval time in high-speed railway passenger flow sections, 
providing the possibility of using the average minimum train interval time method 
to calculate the capacity of high-speed railway sections. It is of great significance 
for adapting to the market-oriented development of high-speed railways in China 
and improving the quality of transportation services.  
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Ʌɘ�ɄȺɇɇɂ 
 
ɂɋɋɅȿȾɈȼȺɇɂȿ�ɆɂɇɂɆȺɅɖɇɈȽɈ�ɂɇɌȿɊȼȺɅȺ�Ⱦȼɂɀȿɇɂə  
ȼɕɋɈɄɈɋɄɈɊɈɋɌɇɕɏ�ɀȿɅȿɁɇɕɏ�ȾɈɊɈȽ  
ɇȺ�ɍɑȺɋɌɄȺɏ�ȻȿɁ�ɈȻȽɈɇȺ  
 

Ɍɪɚɞɢɰɢɨɧɧɵɣ�ɦɟɬɨɞ�ɪɚɫɱɟɬɚ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɫɴɟɦɚ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɟ�ɩɨ-
ɡɜɨɥɹɟɬ�ɤɨɪɪɟɤɬɧɨ�ɨɩɪɟɞɟɥɹɬɶ�ɪɚɫɱɟɬɧɵɟ�ɡɧɚɱɟɧɢɹ�ɧɚ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨ-
ɪɨɝɢ. ɉɪɟɞɥɚɝɚɟɦɵɣ�ɦɟɬɨɞ�ɪɚɫɱɟɬɚ�ɦɢɧɢɦɚɥɶɧɨɝɨ�ɢɧɬɟɪɜɚɥɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɩɪɢɟɦ�ɪɚɫɱɟɬɚ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɵɣ�ɭɱɢ-
ɬɵɜɚɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ, ɱɬɨ�ɨɬɪɚɠɚɟɬ�ɨɛɴɟɤɬɢɜɧɵɟ�ɭɫɥɨɜɢɹ�ɢ�ɮɚɤɬɢɱɟɫɤɢɟ�ɬɪɟ-
ɛɨɜɚɧɢɹ� ɤ� ɧɚɥɢɱɧɨɣ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɭɱɚɫɬɤɚ. ɇɚ�ɨɫɧɨɜɟ�ɚɧɚɥɢɡɚ� ɪɚɫɱɟɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɪɚɫɱɟɬ�ɦɢɧɢɦɚɥɶɧɨ-
ɝɨ�ɢɧɬɟɪɜɚɥɚ�ɞɜɢɠɟɧɢɹ�ɦɟɠɞɭ�ɩɨɟɡɞɚɦɢ�ɩɭɬɟɦ�ɚɧɚɥɢɡɚ�ɜɡɚɢɦɨɫɜɹɡɢ�ɦɟɠɞɭ�ɢɧɬɟɪɜɚɥɨɦ 
ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɤɨɧɤɪɟɬɧɵɦɢ�ɫɬɚɧɰɢɹɦɢ�ɭɱɚɫɬɤɚ. ȼ�ɤɚɱɟɫɬɜɟ�ɩɪɢɦɟɪɚ�ɩɪɢɜɨɞɢɬɫɹ 
ɭɱɚɫɬɨɤ�ɑɚɧɲɚ�ɘɠɧɵɣ – ɏɷɧɴɹɧ�ȼɨɫɬɨɱɧɵɣ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɉɟ-
ɤɢɧ –�Ƚɭɚɧɱɠɨɭ.  
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ɈȻɈɋɇɈȼȺɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɉɊɂɆȿɇȿɇɂə  
ɌȿɏɇɂɑȿɋɄɂɏ�ɋɊȿȾɋɌȼ�ȾɅə�ɁȺɄɊȿɉɅȿɇɂə�ɉɈȾȼɂɀɇɈȽɈ 
ɋɈɋɌȺȼȺ�ȼ�ɉȺɊɄȺɏ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ  
ɂ�ɉɈȼɕɒȿɇɂə�ȻȿɁɈɉȺɋɇɈɋɌɂ�ɉȿɊȿȼɈɁɈɑɇɈȽɈ�ɉɊɈɐȿɋɋȺ 

 
Ɋɚɫɫɦɨɬɪɟɧɵ�ɫɨɜɪɟɦɟɧɧɵɟ� ɫɢɫɬɟɦɵ� ɡɚɤɪɟɩɥɟɧɢɹ�ɢ�ɢɯ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɩɟɪɟɞ�ɬɪɚ-

ɞɢɰɢɨɧɧɵɦɢ. ɂɡɭɱɟɧɵ�ɬɟɯɧɢɱɟɫɤɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɢ�ɜɨɡɦɨɠ-
ɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɧɚ� ɪɚɡɥɢɱɧɵɯ�ɨɛɴɟɤɬɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɉɪɢ 
ɪɚɫɱɟɬɟ� ɩɨɬɪɟɛɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɡɚɤɪɟɩɥɹɸɳɢɯ� ɭɫɬɪɨɣɫɬɜ� ɭɱɢɬɵɜɚɥɢɫɶ� ɫɬɪɭɤɬɭɪɚ� ɢ 
ɦɚɫɫɚ�ɫɨɫɬɚɜɨɜ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ, ɭɤɥɨɧɵ�ɩɭɬɟɣ, ɜɟɬɪɨɜɚɹ�ɧɚɝɪɭɡɤɚ�ɢ� ɞɪɭɝɢɟ�ɩɚɪɚ-
ɦɟɬɪɵ, ɜɥɢɹɸɳɢɟ� ɧɚ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɡɚɤɪɟɩɥɹɸɳɢɯ� ɭɫɬ-
ɪɨɣɫɬɜ. ɇɚ� ɨɫɧɨɜɟ�ɌɗɈ� ɭɫɬɚɧɨɜɥɟɧɨ� ɪɚɰɢɨɧɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɢ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɡɚ-
ɤɪɟɩɥɹɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ�ɞɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ� ɜ� ɪɚɡɥɢɱ-
ɧɵɯ�ɭɫɥɨɜɢɹɯ. 
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ɇɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ�ɞɜɢɠɟɧɢɟ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ – ɨɞɢɧ�ɢɡ�ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɯ�ɜɢɞɨɜ�ɧɚɪɭɲɟɧɢɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɤ, ɨɫɧɨɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɤɨɬɨ-
ɪɨɝɨ� ɹɜɥɹɟɬɫɹ� ɧɚɪɭɲɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɨɰɟɫɫɚ� ɡɚɤɪɟɩɥɟɧɢɹ. ȼ� ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ�ɩɪɨɜɨɞɹɬɫɹ�ɪɚɛɨɬɵ�ɩɨ�ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ�ɩɪɨɰɟɫɫɚ�ɡɚɤɪɟɩɥɟɧɢɹ, ɤɨɧɬɪɨɥɸ 
ɧɚɞ�ɟɝɨ�ɜɵɩɨɥɧɟɧɢɟɦ�ɢ�ɜɧɟɞɪɟɧɢɸ�ɪɚɡɥɢɱɧɵɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɧɵɯ�ɞɥɹ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɢ�ɫɧɢɠɟɧɢɹ�ɜɥɢɹɧɢɹ�ɱɟɥɨɜɟɱɟɫɤɨɝɨ�ɮɚɤɬɨɪɚ. 

Ⱦɥɹ� ɩɨɜɵɲɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɞɨɫɬɢɠɟɧɢɹ 
ɪɹɞɚ�ɡɧɚɱɢɦɵɯ�ɷɮɮɟɤɬɨɜ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɪɢɦɟɧɟɧɢɟ�ɫɨɜɪɟɦɟɧɧɵɯ�ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ�ɡɚɤɪɟɩɥɟɧɢɹ�ɢ�ɭɞɟɪɠɚɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɚɪɤɨɜɵɯ�ɩɭɬɹɯ�ɫɬɚɧ-
ɰɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ�ɜɵɜɟɫɬɢ�ɪɚɛɨɬɧɢɤɨɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɫɜɹɡɚɧɧɵɯ�ɫ� ɞɜɢɠɟ-
ɧɢɟɦ�ɩɨɟɡɞɨɜ, ɢɡ�ɬɪɚɜɦɨɨɩɚɫɧɨɣ�ɡɨɧɵ�ɢ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ�ɩɪɨɰɟɫɫ�ɡɚɤɪɟɩɥɟɧɢɹ 
ɫɨɫɬɚɜɨɜ�ɢ�ɜɚɝɨɧɨɜ, ɭɫɤɨɪɢɬɶ�ɜɵɩɨɥɧɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɧɚ� ɫɬɚɧ-
ɰɢɹɯ, ɫɨɤɪɚɬɢɬɶ�ɩɪɨɫɬɨɣ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ [2, 4]. 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɢɦɟɧɹɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɭɫɬɪɨɣɫɬɜɚ 
ɡɚɤɪɟɩɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ� ɷɬɨɬ� ɩɪɨɰɟɫɫ: ɭɩɨɪ� ɬɨɪɦɨɡɧɨɣ 
ɫɬɚɰɢɨɧɚɪɧɵɣ «ɍɌɋ-380» ɢ� ɟɝɨ� ɦɨɞɢɮɢɤɚɰɢɢ� ɍɌɋ(1)-380, ɍɌɋɉ-380,     
ɍɌɋ-1-160. Ɍɚɤɠɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ� ɭɫɬɪɨɣɫɬɜɚ� ɡɚɤɪɟɩɥɟɧɢɹ� ɫɨɫɬɚɜɨɜ�ɍɁɋ-280, 
ɍɁɋ 86Ɋ (ɊɄ) ɫɢɫɬɟɦɵ� ɇ. ɂ. ɉɚɱɟɫɚ; ɛɚɥɨɱɧɵɟ� ɡɚɝɪɚɠɞɚɸɳɢɟ� ɭɫɬɪɨɣɫɬɜɚ 
ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ, ɧɚɩɪɢɦɟɪ, «ȻɁɍ�Ⱦɍ�ɋɉ�Ʉ»; ɮɪɢɤɰɢɨɧɧɨ�ɪɟɥɶɫɨɜɵɟ� ɭɫɬ-
ɪɨɣɫɬɜɚ� ɧɚɠɢɦɧɨɝɨ� ɞɟɣɫɬɜɢɹ� Ⱥɋɍ�ɁɊ-65; ɡɚɤɪɟɩɥɹɸɳɢɟ� ɭɫɬɪɨɣɫɬɜɚ� ɛɚɥɨɱ-
ɧɵɟ�ɪɵɱɚɠɧɵɟ «ɁɍȻɊ» ɞɥɹ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ� ɫɬɚɧɰɢɣ; ɭɫɬɪɨɣɫɬɜɚ 
ɜɟɫɨɜɵɟ� ɭɞɟɪɠɢɜɚɸɳɢɟ «ɍȼɍ»; ɞɨɦɤɪɚɬɨɜɢɞɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ� ɡɚɤɪɟɩɥɟɧɢɹ�ɢ 
ɞɪɭɝɢɟ [2]. 

ɍɫɬɪɨɣɫɬɜɨ «ɁɍȻɊ» ɩɪɟɞɧɚɡɧɚɱɟɧɨ�ɞɥɹ�ɡɚɤɪɟɩɥɟɧɢɹ�ɫɨɫɬɚɜɨɜ�ɧɚ�ɩɪɢɟɦɨ-
ɨɬɩɪɚɜɨɱɧɵɯ� ɩɭɬɹɯ, ɝɞɟ� ɧɟɬ� ɪɢɫɤɚ� ɜɵɞɚɜɥɢɜɚɧɢɹ� ɥɟɝɤɢɯ� ɜɚɝɨɧɨɜ� ɩɪɢ 
ɡɚɤɪɟɩɥɟɧɢɢ, ɱɬɨ�ɩɨɡɜɨɥɢɥɨ�ɩɨɜɵɫɢɬɶ� ɭɫɢɥɢɟ� ɭɞɟɪɠɚɧɢɹ. Ɉɧɨ�ɪɚɡɪɚɛɨɬɚɧɨ 
ɧɚ�ɨɫɧɨɜɟ «ȻɁɍ�Ⱦɍ�ɋɉ�Ʉ». 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɯɨɞɢɬ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɤɥɟɳɟɜɢɞɧɨ-
ɜɟɫɨɜɨɟ� ɭɞɟɪɠɢɜɚɸɳɟɟ� ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ� ɭɫɬɪɨɣɫɬɜɨ («ɍȼɍ»), ɪɚɡɪɚɛɨɬɚɧɧɨɟ 
Ɇɨɥɨɞɟɱɧɟɧɫɤɢɦ� ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ� ɡɚɜɨɞɨɦ. ɋɨɡɞɚɜɚɟɦɨɟ� ɭɫɢɥɢɟ 
ɧɚɠɚɬɢɹ�ɬɨɪɦɨɡɧɵɯ�ɪɟɥɶɫɨɜ�ɷɤɜɢɜɚɥɟɧɬɧɨ�ɧɚɝɪɭɡɤɟ�ɤɨɥɟɫɚ�ɧɚ�ɯɨɞɨɜɨɣ�ɪɟɥɶɫ 
�ɞɨ 150 ɤɇ), ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɩɪɟɞɨɬɜɪɚɬɢɬɶ «ɜɵɞɚɜɥɢɜɚɧɢɟ» ɤɨɥɟɫ�ɜɚɝɨɧɨɜ�ɢɡ 
ɭɫɬɪɨɣɫɬɜɚ�ɩɪɢ�ɡɚɤɪɟɩɥɟɧɢɢ�ɢ�ɨɛɟɫɩɟɱɢɬɶ�ɛɨɥɶɲɟɟ�ɭɫɢɥɢɟ�ɭɞɟɪɠɚɧɢɹ Fɭɞ [2]. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ�ɫɩɟɰɢɚɥɢɫɬɚɦɢ�ɇɉɐ «ɉɪɨɦɷɥɟɤɬɪɨɧɢɤɚ» (ɊɎ) ɤɨɦɩɥɟɤɫ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɡɚɤɪɟɩɥɟɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 
�ɄɌɋ� ȺɁɋ) ɩɨɡɜɨɥɹɟɬ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɡɚɤɪɟɩɥɟɧɢɟ� ɫɨɫɬɚɜɨɜ 
ɩɨɟɡɞɨɜ� ɧɚ� ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ� ɩɭɬɹɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ, ɧɨ� ɢ 
ɩɪɨɰɟɫɫ�ɢɯ�ɩɪɢɰɟɥɶɧɨɣ�ɨɫɬɚɧɨɜɤɢ. Ʉɚɠɞɵɣ�ɢɡ�ɭɩɨɪɨɜ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɨɡɦɨɠ-
ɧɨɫɬɶ�ɡɚɤɪɟɩɥɟɧɢɹ�ɢ�ɭɞɟɪɠɚɧɢɹ�ɫɨɫɬɚɜɚ�ɦɚɫɫɨɣ�ɨɬ 5 ɞɨ 10 ɬɵɫ. ɬ�ɧɚ�ɩɭɬɹɯ�ɫ 
ɭɤɥɨɧɨɦ�ɨɬ 0,006 ɞɨ 0,003 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [3]. Ⱦɚɧɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɧɚɯɨɞɢɬɫɹ 
ɜ� ɨɩɵɬɧɨɣ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɧɚ� ɫɬɚɧɰɢɢ� Ȼɢɥɢɦɛɚɣ� ɋɜɟɪɞɥɨɜɫɤɨɣ� ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɢ�ɏɨɥɞɢɧɝɚ «ɊɀȾ».  

Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɛɴɟɦɨɜ�ɤɚɩɢɬɚɥɶɧɵɯ�ɜɥɨɠɟɧɢɣ�ɜ�ɡɚɤɭɩɤɭ�ɢ�ɜɵɩɨɥɧɟ-
ɧɢɟ� ɫɬɪɨɢɬɟɥɶɧɨ�ɦɨɧɬɚɠɧɵɯ�ɪɚɛɨɬ�ɩɨ�ɭɫɬɚɧɨɜɤɟ�ɭɞɟɪɠɢɜɚɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ 



93 

 

ɧɚ� ɩɭɬɹɯ� ɩɚɪɤɨɜ� ɫɬɚɧɰɢɣ� ɧɟɨɛɯɨɞɢɦɨ� ɧɚɞɟɠɧɨ� ɨɩɪɟɞɟɥɹɬɶ� ɭɞɟɪɠɢɜɚɸɳɟɟ 
ɭɫɢɥɢɟ� ɜ�ɮɚɤɬɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ�ɧɚɯɨɠɞɟɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ� ɭɱɟɬɨɦ 
ɞɟɣɫɬɜɢɹ�ɪɚɡɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ�ɢ�ɩɚɪɢɪɨɜɚɧɢɹ�ɜɨɡɦɨɠɧɵɯ�ɪɢɫɤɨɜ�ɧɚɪɭɲɟɧɢɹ 
ɭɫɥɨɜɢɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ [1]. ȼ� ɫɚɦɵɯ� ɧɟɛɥɚɝɨɩɪɢɹɬ-
ɧɵɯ�ɭɫɥɨɜɢɹɯ�ɞɥɹ�ɭɞɟɪɠɚɧɢɹ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɚɪɤɨɜɵɯ�ɩɭɬɹɯ�ɫɬɚɧɰɢɣ,  ɤɨɝɞɚ�ɩɨ-
ɩɭɬɧɵɣ�ɜɟɬɟɪ�ɫɨɡɞɚɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ�ɞɜɢɠɭɳɭɸ�ɫɢɥɭ ɫɜf , ɫɩɨɫɨɛɫɬɜɭɸɳɭɸ 
ɫɞɜɢɝɭ�ɜɚɝɨɧɨɜ�ɫ�ɦɟɫɬɚ�ɜɨ�ɜɪɟɦɹ�ɫɬɨɹɧɤɢ�ɢ�ɢɯ�ɞɜɢɠɟɧɢɸ, ɜɵɪɚɠɟɧɢɟ�ɞɥɹ�ɨɩ-
ɪɟɞɟɥɟɧɢɹ�ɭɞɟɪɠɢɜɚɸɳɟɝɨ�ɭɫɢɥɢɹ ɭɞF , ɤɇ, ɢɦɟɟɬ�ɜɢɞ  

3
ɭɞ ɛɪ ɫɩɪ ɫɜ ɬɪ ɨ ɤɪ'(( ) ) 10 ,F Q g i f w w w w w�t � � �  � r,                                   (1) 

ɝɞɟ Qɛɪ – ɦɚɫɫɚ�ɛɪɭɬɬɨ�ɫɨɫɬɚɜɚ (ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ�ɢɥɢ�ɨɬɰɟɩɚ), ɬ; gƍ– ɤɨɷɮɮɢ-
ɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ�ɢɡɦɟɧɟɧɢɟ�ɤɢɧɟɬɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɜɚɝɨɧɚ�ɫ�ɭɱɟɬɨɦ 
ɢɧɟɪɰɢɢ�ɜɪɚɳɚɸɳɢɯɫɹ�ɱɚɫɬɟɣ�ɤɨɥɟɫ, ɬ. ɟ. ɹɜɥɹɟɬɫɹ�ɩɨɩɪɚɜɤɨɣ�ɧɚ�ɢɧɟɪɰɢɨɧ-
ɧɨɫɬɶ, ɦ�ɫ2; ɫɩɪi – ɫɩɪɹɦɥɟɧɧɵɣ�ɭɤɥɨɧ�ɩɭɬɢ, ‰; ɫɜf – ɭɞɟɥɶɧɚɹ�ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɚɹ�ɞɜɢɠɭɳɚɹ�ɫɢɥɚ�ɜɟɬɪɨɜɨɣ�ɧɚɝɪɭɡɤɢ, ɇ�ɤɇ; w  – ɫɭɦɦɚɪɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɞɜɢɠɟɧɢɸ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɭɬɢ, ɇ�ɤɇ,  

                                        ɬɪ ɨ ɤɪ ,w w w w � �                                   (2) 

ɤɪ

_

ɨ

_

ɬɪ

_
,, www  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɭɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ�ɩɪɢ�ɬɪɨɝɚ-

ɧɢɢ� ɫ� ɦɟɫɬɚ, ɨɫɧɨɜɧɨɟ� ɭɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨɬ� ɤɪɢɜɵɯ� ɭɱɚɫɬɤɨɜ� ɩɭɬɢ.   
ȼ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫɥɨɜɢɹɯ�ɞɥɹ�ɭɞɟɪɠɚɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ ɤɪ 0w  . 

Ɉɰɟɧɤɚ�ɜɟɥɢɱɢɧɵ�ɤɨɷɮɮɢɰɢɟɧɬɚ gƍ�ɢɦɟɟɬ�ɜɚɠɧɟɣɲɟɟ�ɡɧɚɱɟɧɢɟ�ɫ�ɦɨɦɟɧɬɚ 
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɟɨɪɢɢ� ɪɚɫɱɟɬɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɫɢɥ� ɢ� ɞɢɧɚɦɢɤɢ� ɞɜɢɠɟɧɢɹ 
ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ. ȼ�ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɟɤɨɦɟɧɞɭɟɦɨɟ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ gƍ 
ɢɦɟɟɬ�ɜɢɞ  

2/[1 ( / ) ( / )]g g n q g I Rc c �  
ɢɥɢ  

                                 ),/)42,0(1/()2,4/()( 2' qngngqpgg � �                    (3) 
 

 ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ�ɫɜɨɛɨɞɧɨɝɨ�ɩɚɞɟɧɢɹ, g = 9,81 ɦ�ɫ2; n – ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ�ɜ�ɨɬ-
ɰɟɩɟ; q – ɦɚɫɫɚ�ɨɬɰɟɩɚ, ɬ; Iƍ – ɦɨɦɟɧɬ�ɢɧɟɪɰɢɢ�ɤɨɥɟɫɧɨɣ�ɩɚɪɵ, ɤɝÂɦ2; R – ɪɚɞɢɭɫ 
ɤɨɥɟɫɚ, ɦ. Ɉɞɧɚɤɨ� ɜ� ɭɫɥɨɜɢɹɯ� ɩɨɫɬɨɹɧɧɨɝɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɢ 
ɜɚɝɨɧɨɜ�ɷɬɨ�ɜɵɪɚɠɟɧɢɟ�ɬɚɤɠɟ�ɜɢɞɨɢɡɦɟɧɹɟɬɫɹ. Ɍɚɤ, ɜ�ɪɚɛɨɬɟ [5] ɩɪɢ�ɦɚɫɫɟ�ɧɨ-
ɜɨɣ�ɤɨɥɟɫɧɨɣ�ɩɚɪɵ max 1,85km   ɬ�ɩɪɢɜɨɞɢɬɫɹ�ɫɥɟɞɭɸɳɟɟ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹ gƍ: 

                      )./)925,0(1/(ɢɥɢ)2/)(1/( 'max' qnggqnmgg k � �           (4) 
ɋ�ɭɱɟɬɨɦ�ɢɡɧɨɫɚ�ɤɨɥɟɫɧɵɯ�ɩɚɪ�ɜ�ɩɪɨɰɟɫɫɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ� ɭɦɟɧɶɲɟɧɢɹ�ɢɯ 

ɦɚɫɫɵ [6], ɚɜɬɨɪɚɦɢ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹ gƍ�ɨɛɳɟɝɨ�ɜɢɞɚ: 
        ],2/)ı(1[/ ɦɤȕ

max' qntmgg k ��                        (5) 
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ɝɞɟ tȕ – ɩɚɪɚɦɟɬɪ� ɞɨɜɟɪɢɬɟɥɶɧɨɣ� ɜɟɪɨɹɬɧɨɫɬɢ. ɉɪɢɧɢɦɚɟɬɫɹ tȕ = 1,5…3; 
ɦɤı – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ� ɨɬɤɥɨɧɟɧɢɟ� ɦɚɫɫɵ� ɤɨɥɟɫɧɨɣ� ɩɚɪɵ, ɢɡɦɟɧɹɸ-

ɳɟɣɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ.  
ɉɨɬɪɟɛɧɨɟ� ɭɞɟɪɠɢɜɚɸɳɟɟ� ɭɫɢɥɢɟ� ɫ� ɭɱɟɬɨɦ� ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ 

ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɢ�ɢɡɦɟɧɹɸɳɢɯɫɹ�ɭɫɥɨɜɢɣ, ɤɇ: 
 

       
ɭɞɭɞ ɭɞ ȕı ( ) ı ) 10 ,FF F tt � t � � � ��ɢɥɢ 3

ȕ ɭɞ ɛɪ ɫɩɪ ɫɜ ȕı (( ) ı ) 10 ,wɢɥɢ F Q g i f w t �ct � t � � � �          (6) 

ɝɞɟ ıw – сɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɫɭɦɦɚɪɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢ-
ɠɟɧɢɸ�ɫɨɫɬɚɜɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɜɟɥɢɱɢɧɵ w , ɇ�ɤɇ, 
 

ɨ ɬɪ ɤɪ ɫɜ

2 2 2 2ı ı ı ı ı � ɩɪɢ ı Ȗ ,
jw w w w w j jf w � � �     (7) 

ɨ ɬɪ ɤɪ ɫɜ
ı �ı �ı �ıw w w f  – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ� ɨɬɤɥɨɧɟɧɢɟ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɨɫ-

ɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɪɢ� ɬɪɨɝɚɧɢɢ� ɜɚɝɨɧɨɜ� ɫ 
ɦɟɫɬɚ,  ɨɬ�ɤɪɢɜɵɯ�ɭɱɚɫɬɤɨɜ�ɩɭɬɢ�ɢ�ɞɜɢɠɭɳɟɣ�ɫɢɥɵ�ɜɟɬɪɚ,  ɇ�ɤɇ;  Ȗ j  – ɤɨɷɮ-
ɮɢɰɢɟɧɬ�ɜɚɪɢɚɰɢɢ�ɜɟɥɢɱɢɧ�ɭɞɟɥɶɧɵɯ�ɞɜɢɠɭɳɟɣ�ɫɢɥɵ�ɜɟɬɪɚ�ɢ�ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ. ɉɪɢɧɢɦɚɟɬɫɹ�Ȗɨ = Ȗɤɪ = 0,1; Ȗɬɪ = 0,15; Ȗɫɜ = 0,3. 

Ʉɨɥɢɱɟɫɬɜɨ�ɭɫɬɪɨɣɫɬɜ�ɞɥɹ�ɡɚɤɪɟɩɥɟɧɢɹ�ɢ�ɭɞɟɪɠɚɧɢɹ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɚɪɤɨɜɵɯ 
ɩɭɬɹɯ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ  

 
  3 ɭɫɬɪ

ɡ ɛɪ ɫɩɪ ɫɜ ȕ ɭɞ ȕ ɭɞ'(( ) ı ) 10 / ( ı ),wK Q g i f w t F t�t � � � � �   (8) 
 

ɝɞɟ ɭɫɬɪ
ɭɞF  – ɭɞɟɪɠɢɜɚɸɳɟɟ�ɭɫɢɥɢɟ�ɜ�ɮɚɤɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɧɚɯɨɠɞɟɧɢɹ�ɩɨɞ-

ɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ� ɭɱɟɬɨɦ�ɞɟɣɫɬɜɢɹ�ɪɚɡɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ, ɤɇ; ɭɞı  – ɫɪɟɞɧɟ-
ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ� ɨɬɤɥɨɧɟɧɢɟ� ɮɚɤɬɢɱɟɫɤɨɣ� ɜɟɥɢɱɢɧɵ� ɭɫɢɥɢɹ� ɭɞɟɪɠɚɧɢɹ� ɭɫɬ-
ɪɨɣɫɬɜɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɟɝɨ�ɧɨɦɢɧɚɥɶɧɨɣ�ɜɟɥɢɱɢɧɵ. 

ɋɭɳɟɫɬɜɟɧɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɨɜ� ɩɨɬɪɟɛɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ 
ɭɞɟɪɠɢɜɚɸɳɢɯ� ɭɫɬɪɨɣɫɬɜ� ɨɤɚɡɵɜɚɟɬ� ɡɧɚɱɟɧɢɟ� ɜɟɬɪɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɢ� ɤɨɧɫɬ-
ɪɭɤɰɢɹ�ɜɚɝɨɧɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɱɟɦ�ɛɨɥɶɲɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɜɟɬɪɚ, ɬɟɦ�ɩɨɬɪɟɛ-
ɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɭɞɟɪɠɢɜɚɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ�ɛɭɞɟɬ�ɛɨɥɶɲɟ, ɬ. ɤ. ɭɞɟɥɶɧɚɹ�ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɚɹ�ɞɜɢɠɭɳɚɹ�ɫɢɥɚ�ɨɬ�ɜɟɬɪɨɜɨɣ�ɧɚɝɪɭɡɤɢ  

2
ɫɜ ɪ( ) / ,f ɫv q                                                (9) 

ɝɞɟ c – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ�ɤɨɷɮɮɢɰɢɟɧɬ, 

( ȡ ) / 2ɯɫ C S ,                                               (10) 
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Cx – ɤɨɷɮɮɢɰɢɟɧɬ�ɜɨɡɞɭɲɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɜɚɝɨɧɨɜ (C[ɯ –  ɞɥɹ�ɜɚɝɨɧɨɜ�ɜ 
ɫɰɟɩɟ, ɤɪɨɦɟ�ɝɨɥɨɜɧɨɝɨ), 

2
1 2( Į Į )

0
d d

ɯC C e � ,                                           (11) 
 

ɋ0, d1, d2 – ɭɝɥɨɜɵɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɪɨɞɨɜ�ɜɚɝɨɧɨɜ, ɩɨɥɭɱɟɧɧɵɟ 
ɜ� ɪɚɛɨɬɚɯ� ȼɇɂɂɀɌ [7] ɩɭɬɟɦ� ɚɩɩɪɨɤɫɢɦɚɰɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ 
ɦɟɬɨɞɨɦ� ɧɚɢɦɟɧɶɲɢɯ� ɤɜɚɞɪɚɬɨɜ,  ɪɚɞɢɚɧ;  Į –  ɭɝɨɥ� ɦɟɠɞɭ� ɪɟɡɭɥɶɬɢɪɭɸɳɢɦ 
ɜɟɤɬɨɪɨɦ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɢ�ɧɚɩɪɚɜɥɟɧɢɟɦ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ, ɝɪɚɞɭɫ;  
ȡ – ɩɥɨɬɧɨɫɬɶ�ɜɨɡɞɭɯɚ, ɤɝ�ɦ3, 

0 )ȡ (0, 04737 ) / (273P t � ,                                 (12) 

P – ɚɬɦɨɫɮɟɪɧɨɟ�ɞɚɜɥɟɧɢɟ. Ⱦɥɹ�ɫɪɟɞɧɢɯ�ɭɫɥɨɜɢɣ�ɩɪɢɧɢɦɚɟɬɫɹ P =  750 ɦɦ 
ɪɬ. ɫɬ.; t0 – ɬɟɦɩɟɪɚɬɭɪɚ� ɧɚɪɭɠɧɨɝɨ� ɜɨɡɞɭɯɚ, ºɋ; S – ɩɥɨɳɚɞɶ�ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ� ɜɚɝɨɧɚ, ɦ2; vp – ɫɤɨɪɨɫɬɶ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɫ� ɭɱɟɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɹ 
ɜɟɬɪɚ, ɦ�ɫ; q – ɦɚɫɫɚ�ɜɚɝɨɧɚ, ɬ. 

ɋɢɫɬɟɦɚɬɢɡɚɰɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɪɚɛɨɬ�ɪɚɡɥɢɱɧɵɯ�ɚɜɬɨ-
ɪɨɜ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɨɡɞɭɲɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɜɚɝɨɧɨɜ�ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɨɬ�ɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɵ�ɢ 
ɜɟɬɪɚ�ɩɨɤɚɡɚɥɚ, ɱɬɨ� ɨɛɥɚɞɚɸɬ�ɧɚɢɛɨɥɶɲɢɦ�ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦ� ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɟɦ ɫ� ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɩɨɞɜɟɪɠɟɧɵ� ɫɚɦɨɩɪɨɢɡɜɨɥɶ-
ɧɨɦɭ�ɫɞɜɢɝɭ�ɧɚ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɹɯ� ɨɬ�ɜɟɬɪɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɩɥɚɬɮɨɪɦɵ, ɝɪɭ-
ɠɟɧɵɟ� ɤɨɧɬɟɣɧɟɪɚɦɢ, ɢ 8-ɨɫɧɵɟ�ɩɨɥɭɜɚɝɨɧɵ (ɜ� ɝɪɭɩɩɟ) ɜ�ɲɢɪɨɤɨɦ� ɞɢɚɩɚ-
ɡɨɧɟ�ɭɝɥɨɜ�ɨɛɞɭɜɤɢ�ɜɟɬɪɨɦ (0–62° ɜ�ɩɟɪɜɨɦ�ɢ 0–51° – ɜɨ�ɜɬɨɪɨɦ�ɫɥɭɱɚɟ), ɚ�ɧɟ 
ɜɚɝɨɧɵ�ɯɨɩɩɟɪɵ (ɪɢɫɭɧɨɤ 1). 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɛɴɟɦ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ�ɜ�ɤɨɧɬɟɣɧɟɪɚɯ�ɪɟɡɤɨ�ɭɜɟɥɢ-
ɱɢɥɫɹ,  ɩɨɫɬɨɹɧɧɨ� ɜɨɡɪɚɫɬɚɟɬ� ɬɚɤɠɟ�ɞɨɥɹ 8-ɨɫɧɵɯ�ɩɨɥɭɜɚɝɨɧɨɜ�ɢ�ɰɢɫɬɟɪɧ� ɜ 
ɜɚɝɨɧɧɨɦ�ɩɚɪɤɟ, ɱɬɨ�ɦɨɠɟɬ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ�ɫɤɚɡɵɜɚɬɶɫɹ�ɧɚ�ɭɫɥɨɜɢɹɯ�ɧɚɞɟɠ-
ɧɨɝɨ� ɭɞɟɪɠɚɧɢɹ� ɬɚɤɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɹɯ, 
ɨɫɨɛɟɧɧɨ�ɜ�ɢɯ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ�ɫɨɱɟɬɚɧɢɢ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ�ɞɜɢɠɭɳɚɹ�ɫɢɥɚ�ɨɬ�ɜɟɬɪɚ�ɞɥɹ�ɫɨɫɬɚɜɚ�ɩɨɟɡɞɚ (ɝɪɭɩɩɵ�ɜɚ-
ɝɨɧɨɜ�ɢɥɢ�ɨɬɰɟɩɚ�ɫ�ɞɜɭɦɹ�ɢ�ɛɨɥɟɟ�ɜɚɝɨɧɚɦɢ) ɫ�ɭɱɟɬɨɦ�ɜɵɪɚɠɟɧɢɣ (10)–(12) 

                                          
1 1

2 2
ɫɜ ɪ

p
1

17,8( )

(273 )

n
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n
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j

ɋ 6 ɋ S
f v

t q

 

 

�
 

�

¦

¦
,              (13) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜɟ�ɩɨɟɡɞɚ (ɝɪɭɩɩɟ�ɢɥɢ�ɨɬɰɟɩɟ). 
ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɢɜɟɞɟɧɧɵɦɢ� ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ� ɩɨɥɨɠɟɧɢɹɦɢ� ɜɵɩɨɥ-

ɧɟɧɵ�ɪɚɫɱɟɬɵ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɩɨɬɪɟɛɧɨɝɨ�ɭɞɟɪɠɢɜɚɸɳɟɝɨ�ɭɫɢɥɢɹ�ɢ�ɤɨɥɢ-
ɱɟɫɬɜɚ�ɭɫɬɪɨɣɫɬɜ�ɞɥɹ�ɭɫɥɨɜɢɣ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�Ɇ�ɋ 
ɢ�Ɇ. ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ�ɞɥɹ�ɪɚɫɱɟɬɚ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 
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Ɋɢɫɭɧɨɤ 1 – Ɂɚɜɢɫɢɦɨɫɬɶ�ɜɟɥɢɱɢɧ�ɩɪɨɢɡɜɟɞɟɧɢɹ CxS�ɨɬ�ɭɝɥɚ�Į: 

ɚ – ɞɥɹ�ɨɞɢɧɨɱɧɵɯ�ɢɥɢ�ɝɨɥɨɜɧɵɯ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜɟ; ɛ – ɞɥɹ�ɜɚɝɨɧɨɜ�ɜ�ɫɰɟɩɟ,  
ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɝɨɥɨɜɧɵɯ 

Ɍɚɤ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɚɫɱɟɬɨɜ�ɩɨɥɭɱɟɧɨ, ɱɬɨ�ɩɨɬɪɟɛɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɭɫɬɪɨɣɫɬɜ, 
ɧɚɩɪɢɦɟɪ «ɁɍȻɊ» ( ɭɫɬɪ

ɭɞ 60F  ɤɇ), ɩɪɢ tȕ = 1,65 ɜ�ɩɚɪɤɟ�ɫɬɚɧɰɢɢ�Ɇ�ɞɥɹ�ɩɭɬɟɣ 
ʋ 40 ɚ, 46, 53, 56 ɫɨɫɬɚɜɥɹɟɬ�ɩɨ�ɨɞɧɨɦɭ�ɤɨɦɩɥɟɤɬɭ, ɞɥɹ�ɩɭɬɟɣ�ʋ 51, 53 – ɩɨ 
ɞɜɚ�ɤɨɦɩɥɟɤɬɚ; ɜ�ɩɚɪɤɟ�ɫɬɚɧɰɢɢ�Ɇ�ɋ�ɞɥɹ�ɩɭɬɟɣ�ʋ 32, 34–36, IV ɚ – ɨɞɢɧ�ɤɨɦ-
ɩɥɟɤɬ,  ɞɥɹ�ɩɭɬɟɣ�ʋ 31, 33 – ɞɜɚ�ɤɨɦɩɥɟɤɬɚ.  Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ,  ɧɚ�ɤɚɠɞɨɦ�ɩɭɬɢ 
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɩɨɬɪɟɛɭɟɬɫɹ�ɧɟ�ɛɨɥɟɟ�ɨɞɧɨɝɨ�ɞɜɭɯ�ɭɫɬɪɨɣɫɬɜ. Ɉɞ-
ɧɚɤɨ� ɪɟɲɟɧɢɟ� ɨɛ� ɢɯ� ɭɫɬɚɧɨɜɤɟ� ɜɨ� ɦɧɨɝɨɦ� ɡɚɜɢɫɢɬ� ɨɬ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ�ɬɟɯ�ɢɥɢ�ɢɧɵɯ�ɩɭɬɟɣ�ɜ�ɩɚɪɤɟ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɧɜɟɫɬɢɰɢɣ.  

ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɢ� ɚɜɬɨɦɚɬɢɡɢɪɨ-
ɜɚɧɧɵɯ� ɫɢɫɬɟɦ� ɡɚɤɪɟɩɥɟɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɧɚ� ɨɫɧɨɜɟ 
ɪɟɲɟɧɢɹ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɡɚɞɚɱɢ, ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɩɨɫɬɚɧɨɜɤɚ�ɤɨɬɨɪɨɣ 
ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ. 

ɚ) 

ɛ) 
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Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ�ɞɥɹ�ɪɚɫɱɟɬɚ�ɩɨɬɪɟɛɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɭɫɬɪɨɣɫɬɜ 
ɡɚɤɪɟɩɥɟɧɢɹ  

ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ 

ɉɪɢɟɦɨ�ɨɬɩɪɚɜɨɱ-
ɧɵɣ�ɩɚɪɤ  

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ  
ɫɬɚɧɰɢɢ�Ɇ 
(6 ɩɭɬɟɣ) 

 

ɋɪɟɞɧɹɹ�ɦɚɫɫɚ� ɛɪɭɬɬɨ� ɫɨɫɬɚɜɚ 4200 ɬ; ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɜ 
ɫɨɫɬɚɜɟ 60 ɜɚɝ.; ɫɪɟɞɧɹɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜ�ɥɟɬɧɢɣ�ɩɟɪɢɨɞ +24 °ɋ; 
ɦɢɧɢɦɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɨɡɞɭɯɚ –29 °ɋ; ɦɚɤɫɢɦɚɥɶɧɚɹ�ɫɤɨ-
ɪɨɫɬɶ� ɜɟɬɪɚ 15,0 ɦ�ɫ (ɩɨɪɵɜɵ� ɞɨ 22 ɦ�ɫ); ɫɬɪɭɤɬɭɪɚ� ɩɨ� ɪɨɞɭ 
ɜɚɝɨɧɨɜ�ɜ�ɧɚɢɛɨɥɟɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ�ɫɨɱɟɬɚɧɢɢ�ɫɨɫɬɚɜɚ�ɝɪɭ-
ɡɨɜɨɝɨ�ɩɨɟɡɞɚ: 4-ɨɫɧɵɟ�ɩɥɚɬɮɨɪɦɵ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ (15 ɜɚɝɨ-
ɧɨɜ), 8-ɨɫɧɵɟ� ɩɨɥɭɜɚɝɨɧɵ (15 ɜɚɝɨɧɨɜ), 4-ɨɫɧɵɟ� ɰɢɫɬɟɪɧɵ 
(15 ɜɚɝɨɧɨɜ), 4-ɨɫɧɵɟ�ɯɨɩɩɟɪɵ (15 ɜɚɝɨɧɨɜ) 

ɉɪɢɟɦɨ�ɨɬɩɪɚɜɨɱ-
ɧɵɣ�ɩɚɪɤ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ  
ɫɬɚɧɰɢɢ�Ɇ�ɋ 

(6 ɩɭɬɟɣ) 

ɋɪɟɞɧɹɹ�ɦɚɫɫɚ�ɛɪɭɬɬɨ�ɫɨɫɬɚɜɚ 3096,5 ɬ; ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ 
ɫɨɫɬɚɜɟ 56 ɜɚɝ.; ɫɪɟɞɧɹɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜ�ɥɟɬɧɢɣ�ɩɟɪɢɨɞ  +24 °ɋ; 
ɦɢɧɢɦɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɨɡɞɭɯɚ –29 °ɋ; ɦɚɤɫɢɦɚɥɶɧɚɹ�ɫɤɨ-
ɪɨɫɬɶ� ɜɟɬɪɚ 15,0 ɦ�ɫ (ɩɨɪɵɜɵ� ɞɨ 22 ɦ�ɫ); ɫɬɪɭɤɬɭɪɚ� ɩɨ� ɪɨɞɭ 
ɜɚɝɨɧɨɜ�ɜ�ɧɚɢɛɨɥɟɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ�ɫɨɱɟɬɚɧɢɢ�ɫɨɫɬɚɜɚ�ɝɪɭ-
ɡɨɜɨɝɨ�ɩɨɟɡɞɚ: 4-ɨɫɧɵɟ�ɩɥɚɬɮɨɪɦɵ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ (14 ɜɚɝɨ-
ɧɨɜ), 8-ɨɫɧɵɟ� ɩɨɥɭɜɚɝɨɧɵ (14 ɜɚɝɨɧɨɜ), 4-ɨɫɧɵɟ� ɰɢɫɬɟɪɧɵ 
(14 ɜɚɝɨɧɨɜ), 4-ɨɫɧɵɟ�ɯɨɩɩɟɪɵ (14 ɜɚɝɨɧɨɜ) 

ɋ� ɭɜɟɥɢɱɟɧɢɟɦ� ɤɨɥɢɱɟɫɬɜɚ� ɭɫɬɪɨɣɫɬɜ� ɡɚɤɪɟɩɥɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ� ɧɚ 
ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɹɯ, ɜɨɡɪɚɫɬɚɸɬ�ɩɪɢɜɟɞɟɧɧɵɟ�ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɟɦ�ɢ�ɦɨɧɬɚɠɨɦ�ɭɫɬɪɨɣɫɬɜ, ɚ�ɬɚɤɠɟ�ɫ�ɫɨɞɟɪɠɚɧɢɟɦ�ɧɨɜɵɯ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɩɪɨ-
ɰɟɫɫɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ�ɜ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜɨɡɧɢɤɚɟɬ�ɷɮɮɟɤɬ�ɜ�ɫɨɤɪɚɳɟɧɢɢ�ɩɪɨɫɬɨɹ 
ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�ɧɚ� ɫɬɚɧɰɢɹɯ (ɜɚɝɨɧɨ�ɱɚɫɵ, ɥɨɤɨɦɨɬɢɜɨ�ɱɚɫɵ) ɢ�ɡɚɞɟɪɠɟɤ 
ɩɨɟɡɞɨɜ (ɩɨɟɡɞɨ�ɱɚɫɵ), ɜɚɝɨɧɨɜ�ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨ, ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ, ɩɥɚɬɟɠɟɣ. ɉɪɢ�ɛɨɥɶɲɢɯ�ɪɚɡɦɟɪɚɯ�ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɨɜ, ɞɥɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɟɣ� ɧɚ� ɭɤɥɨɧɚɯ� ɷɬɨɬ� ɷɮɮɟɤɬ� ɛɭɞɟɬ� ɩɪɨɹɜ-
ɥɹɬɶɫɹ� ɡɧɚɱɢɬɟɥɶɧɟɣ,  ɚ�ɩɪɢ�ɦɚɥɵɯ�ɪɚɡɦɟɪɚɯ�ɞɜɢɠɟɧɢɹ –  ɜ�ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ,  
ɢɥɢ�ɞɚɠɟ�ɨɬɫɭɬɫɬɜɨɜɚɬɶ. ɉɪɢɦɟɧɹɟɬɫɹ�ɬɚɤɠɟ�ɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ�ɜɚɪɢɚɧɬ – ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɤɚɤ�ɫɭɳɟɫɬɜɭɸɳɟɣ, ɬɚɤ�ɢ�ɩɪɨɝɪɟɫɫɢɜɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɡɚɤɪɟɩ-
ɥɟɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɫɬɚɧɰɢɹɯ. 

Ɍɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɚɹ�ɨɰɟɧɤɚ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɨɩɪɟɞɟɥɟɧɢɢ�ɬɚɤɢɯ�ɩɨɤɚɡɚɬɟ-
ɥɟɣ�ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ�ɩɪɨɟɤɬɚ, ɤɚɤ�ɤɚɩɢɬɚɥɶɧɵɟ�ɜɥɨɠɟɧɢɹ�ɜ�ɦɨɞɟɪɧɢɡɚɰɢɸ�ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɫɬɚɧɰɢɢ, ɡɚɤɭɩɤɭ�ɢ�ɭɫɬɚɧɨɜɤɭ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ; ɩɨɥɭɱɚɟɦɚɹ�ɱɢɫɬɚɹ�ɩɪɢɛɵɥɶ; ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ�ɢɧɜɟɫɬɢɰɢɣ; ɫɪɨɤ�ɨɤɭɩɚɟɦɨ-
ɫɬɢ�ɢ�ɩɟɪɢɨɞ�ɜɨɡɜɪɚɬɚ�ɢɧɜɟɫɬɢɰɢɣ�ɜ�ɫɢɫɬɟɦɟ�ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ�ɢ�ɞɪ.  

Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɚ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ� ɩɪɨɟɤɬɚ 
ɞɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɭɫɬɚɧɨɜɤɢ�ɞɨ�ɱɟɬɵɪɟɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚ�ɩɪɢɟɦɨ�ɨɬɩɪɚ-
ɜɨɱɧɵɯ�ɩɭɬɹɯ�ɩɚɪɤɨɜ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�Ɇ�ɢ�Ɇ�ɋ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 2. 

ɂɧɜɟɫɬɢɰɢɢ� ɫɱɢɬɚɸɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦɢ, ɟɫɥɢ� ɩɟɪɢɨɞ� ɢɯ� ɜɨɡɜɪɚɬɚ� ɦɟɧɟɟ 
ɧɨɪɦɚɬɢɜɧɨɣ�ɜɟɥɢɱɢɧɵ, ɨɛɵɱɧɨ 10í12 ɥɟɬ, ɧɨ�ɷɬɨɬ�ɩɟɪɢɨɞ�ɦɨɠɟɬ�ɫɨɨɬɜɟɬɫɬ-
ɜɨɜɚɬɶ� ɫɪɨɤɭ� ɫɥɭɠɛɵ� ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɤɭɩɚɟɦɨɫɬɶ� ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ� ɩɪɨɟɤɬɚ 
ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɷɤɨɧɨɦɢɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ. 
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Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬɧɵɟ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ�ɩɪɨɟɤɬɚ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ�ɜɵɪɚɠɟɧɢɟ ɋɨɪɬɢɪɨɜɨɱɧɚɹ�ɫɬɚɧɰɢɹ  
Ɇ Ɇ�ɋ 

Ʉɚɩɢɬɚɥɶɧɵɟ�ɜɥɨɠɟɧɢɹ�Ʉ, ɪɭɛ. ɭɫɬɪ ɭɫɬɪ  Ʉ = C n  1 200 000 
ɗɤɨɧɨɦɢɹ�ɜɚɝɨɧɨ-
ɱɚɫɨɜ�ɪɭɛ./ɫɭɬ ɜ ɜ�ɱ ɫɭɬ ǻɗ = ɋ ǻ   t m N  244,53 273,87 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ�ɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɧɨɣ�ɫɬɚɜɤɢ�ɥɨɤɨɦɨɬɢɜɨ-
ɱɚɫɨɜ ɫɪ

ɥ�ɱɋ , ɪɭɛ.  

ɫɪ ɬ ɬ
ɥ�ɱ ɥ�ɱ ɛ�ɱ ɬɋ = ((ɋ �ɋ ) +N  
ɷɥ ɷɥ
ɥ�ɱ ɛ�ɱ ɷɥ ɬ ɷɥ)+ ) ) / ( (ɋ �ɋ  N +N N  78,86 79,43 

ɗɤɨɧɨɦɢɹ�ɥɨɤɨɦɨɬɢɜɨ�ɱɚɫɨɜ 
ɥǻɗ , ɪɭɛ./ɫɭɬ ɫɪ

ɥ ɥ�ɱ ɫɭɬ�ɋ ǻǻɗ = tN  130,11 157,27 
ɋɨɤɪɚɳɟɧɢɟ�ɝɨɞɨɜɵɯ�ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ, ɫɜɹɡɚɧ-
ɧɵɯ�ɫ�ɷɤɨɧɨɦɢɟɣ�ɜɚɝɨɧɨ�ɱɚɫɨɜ 
ɩɪɨɫɬɨɹ ɜǻɗc , ɪɭɛ./ɝɨɞ ɜ ɜǻɗ = 365 ǻɗc  89 253,45 99 963,86 
ɋɨɤɪɚɳɟɧɢɟ�ɝɨɞɨɜɵɯ�ɷɤɫɩɥɭɚ-
ɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ, ɫɜɹɡɚɧɧɵɯ 
ɫ�ɷɤɨɧɨɦɢɟɣ�ɥɨɤɨɦɨɬɢɜɨ�ɱɚɫɨɜ 
ɩɪɨɫɬɨɹ ɥǻɗc , ɪɭɛ./ɝɨɞ  ɥ ɥǻɗ = 365 ǻɗc  47 493,03 57 404,06 
Ƚɨɞɨɜɚɹ�ɧɨɪɦɚ�ɚɦɨɪɬɢɡɚɰɢɢ 
ɇȺ�ɩɪɢ�Ɍɧ = 15 ɥɟɬ, % Ⱥ ɧɇ =100 / Ɍ  6,67 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ 
Ⱥ, ɪɭɛ./ɝɨɞ Ⱥ ,/ Ⱥ 10( 0  ɇ ) = Ʉ  80 040 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɷɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɵɟ�ɪɚɫɯɨɞɵ (ɦɚɬɟɪɢɚɥɵ, ɡɚ-
ɩɚɫɧɵɟ�ɱɚɫɬɢ, ɷɥɟɤɬɪɨɷɧɟɪ-
ɝɢɹ) ɞɗ , ɪɭɛ./ɝɨɞ ɞɗ 0, 015 Ʉ  18 000 
Ɉɛɳɚɹ�ɝɨɞɨɜɚɹ�ɷɤɨɧɨɦɢɹ (ɞɨ-
ɯɨɞ) Ⱦ�ɡɚ�ɜɵɱɟɬɨɦ�ɗɞ, ɪɭɛ./ɝɨɞ ɞ

'
ɥ

'
ɜ ɗȺ)ɗɗ(Ⱦ ��'�'  198 786,5 219 407,9 

 

ɗɤɨɧɨɦɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɫɨɤɪɚɳɟɧɢɢ�ɜɚɝɨɧɨ- 
ɢ�ɥɨɤɨɦɨɬɢɜɨ�ɱɚɫɨɜ�ɩɪɨɫɬɨɹ�¨t�ɡɚ�ɫɱɟɬ�ɭɦɟɧɶɲɟɧɢɹ�ɜɪɟɦɟɧɢ�ɡɚɤɪɟɩɥɟɧɢɹ�ɫɨ-
ɫɬɚɜɨɜ. Ɉɩɪɟɞɟɥɹɸɳɢɦɢ� ɮɚɤɬɨɪɚɦɢ� ɷɬɨɣ� ɷɤɨɧɨɦɢɢ� ɹɜɥɹɸɬɫɹ: ɜɟɥɢɱɢɧɚ� ¨t, 
ɪɚɡɦɟɪɵ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɮɚɤɬɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ (ɩɚɪɤɚ).  

ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɪɚɫɱɟɬɨɜ�ɭɫɬɚɧɨɜɥɟɧɨ (ɬɚɛɥɢɰɚ 2), ɱɬɨ�ɞɥɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�Ɇ�ɢ�Ɇ�ɋ�ɟɠɟɝɨɞɧɵɣ�ɞɨɯɨɞ�ɜ�ɫɥɭɱɚɟ�ɪɟɚɥɢɡɚɰɢɢ�ɢɧ-
ɜɟɫɬɢɰɢɨɧɧɨɝɨ�ɩɪɨɟɤɬɚ�ɞɨɫɬɢɝɚɟɬ�ɡɧɚɱɢɦɨɣ�ɜɟɥɢɱɢɧɵ�ɞɚɠɟ�ɩɪɢ�ɦɢɧɢɦɚɥɶɧɨɦ 
ɫɨɤɪɚɳɟɧɢɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɭɫɬɚɧɨɜɤɢ� ɢ� ɫɧɹɬɢɹ� ɫɪɟɞɫɬɜ� ɡɚɤɪɟɩɥɟɧɢɹ 
ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�¨t = 2 ɦɢɧ� ɢ�ɦɚɤɫɢɦɚɥɶɧɨɦ� ɤɨɥɢɱɟɫɬɜɟ� ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ�ɜɨɩɪɨɫɚ�ɨɛ�ɭɫɬɚɧɨɜɤɟ�ɷɬɢɯ�ɭɫɬɪɨɣɫɬɜ�ɬɪɟɛɭɟɬɫɹ�ɨɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ�ɢɧɜɟɫɬɢɰɢɣ, ɪɟɡɭɥɶɬɚɬɵ�ɤɨɬɨɪɨɣ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 3.  
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Ɍɚɛɥɢɰɚ 3 – Ɉɩɪɟɞɟɥɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɧɜɟɫɬɢɰɢɣ�ɜ�ɫɢɫɬɟɦɟ�ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ�ɜɵɪɚɠɟɧɢɟ 

ɉɪɢɟɦɨ-
ɨɬɩɪɚɜɨɱɧɵɣ�ɩɚɪɤ 

ɫɬɚɧɰɢɢ 
Ɇ Ɇ-ɋ 

ɇɨɪɦɚɬɢɜ�ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ȿɧ ɉɪɢ�Ɍɧ = 10…12 ɥɟɬ 0,10 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɟ�ɢɧɜɟɫɬɢɰɢɢ 
Ⱦɂ, ɪɭɛ. 

Ɏɨɪɦɢɪɭɸɬɫɹ�ɡɚ�ɫɱɟɬ�ɷɤɨ-
ɧɨɦɢɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɪɚɫɯɨɞɨɜ�ɫ�ɭɱɟɬɨɦ�ȿɧ 81 557,35 70 210,54 

ɑɢɫɬɵɣ�ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ�ɞɨɯɨɞ 
ɑȾȾ�ɜ�ɤɨɧɰɟ�ɩɟɪɢɨɞɚ�ɜɨɡɜɪɚɬɚ 
ɢɧɜɟɫɬɢɰɢɣ�Ɍɜ, ɪɭɛ. � �
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39 654,78 

 
ɋɪɨɤ�ɨɤɭɩɚɟɦɨɫɬɢ�ɢɧɜɟɫɬɢɰɢɣ 
Ɍɨɤ, ɥɟɬ Ɍɨɤ = Ʉ / Ⱦ 5,29 5,47 
ɉɟɪɢɨɞ�ɜɨɡɜɪɚɬɚ�ɢɧɜɟɫɬɢɰɢɣ 
Ɍɜ, ɥɟɬ ɜɌ = Ɍ + (ɑȾȾ / Ⱦɂ)  9,1 10,6 

ɂɬɟɪɚɰɢɨɧɧɵɣ�ɪɚɫɱɟɬ� ɜɟɥɢɱɢɧɵ�ɩɟɪɢɨɞɚ�ɜɨɡɜɪɚɬɚ�ɢɧɜɟɫɬɢɰɢɣ� ɜ� ɫɢɫɬɟɦɟ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ�ɜɵɩɨɥɧɹɟɬɫɹ�ɞɨ�ɬɟɯ�ɩɨɪ, ɩɨɤɚ�ɧɟ�ɛɭɞɟɬ�ɞɨɫɬɢɝɧɭɬɨ�ɭɫɥɨɜɢɟ 
Ⱦɂ > 0 (ɫɦ. ɬɚɛɥɢɰɭ 3). Ʉɨɥɢɱɟɫɬɜɨ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɩɚɪɤɟ�ɜɚɪɶɢɪɭɟɬɫɹ�ɨɬ�ɦɢɧɢ-
ɦɚɥɶɧɨɣ�ɩɨɬɪɟɛɧɨɣ�ɜɟɥɢɱɢɧɵ�ɞɨ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɜɨɡɦɨɠɧɨɣ�ɩɨ�ɭɫɥɨɜɢɸ�ɷɤɨ-
ɧɨɦɢɱɟɫɤɨɣ�ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ�ɩɪɢ�ɮɢɤɫɢɪɨɜɚɧɧɵɯ�ɪɚɡɦɟɪɚɯ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡ-
ɞɨɜ (ɞɨ�ɱɟɬɵɪɟɯ�ɭɫɬɪɨɣɫɬɜ). ɇɚ�ɨɫɧɨɜɟ�ɚɧɚɥɢɡɚ�ɞɚɧɧɵɯ�ɬɚɛɥɢɰɵ 3 ɦɨɠɧɨ�ɨɬ-
ɦɟɬɢɬɶ, ɱɬɨ� ɩɟɪɢɨɞ� ɜɨɡɜɪɚɬɚ� ɢɧɜɟɫɬɢɰɢɣ� ɧɚɩɪɹɦɭɸ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɭɦɦɚɪɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɭɫɬɚɧɨɜɥɟɧɵ�ɧɚ�ɩɭ-
ɬɹɯ�ɩɚɪɤɨɜ. Ɍɚɤ, ɜ�ɡɚɞɚɧɧɵɯ�ɭɫɥɨɜɢɹɯ (ɫɦ. ɬɚɛɥɢɰɭ 1) ɩɟɪɢɨɞ�ɜɨɡɜɪɚɬɚ�ɧɟ�ɩɪɟ-
ɜɵɲɚɟɬ� ɫɪɨɤɚ� ɫɥɭɠɛɵ� ɭɫɬɪɨɣɫɬɜɚ (10–15 ɥɟɬ), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢɦɟɧɟɧɢɟ 
ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚ�ɩɭɬɹɯ�ɩɚɪɤɨɜ�ɫɬɚɧɰɢɣ�Ɇ�ɢ�Ɇ�ɋ�ɷɮɮɟɤɬɢɜɧɨ. ɇɚ 
ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɭɫɬɪɨɣɫɬɜ� ɨɬ 
ɪɚɡɦɟɪɨɜ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɨɬ�ɭɤɥɨɧɚ�ɩɭɬɢ�ɩɪɢ�ɪɚɡɥɢɱɧɨɣ�ɦɚɫɫɟ�ɫɨɫɬɚɜɨɜ. 

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�ɪɢɫɭɧɤɨɦ 2 ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɪɚɰɢɨɧɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ 
ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɨɟ�ɩɨɬɪɟɛɭɟɬɫɹ�ɩɪɢ�ɭɤɥɨɧɚɯ 1–2,5 ‰. ɉɪɢ�ɫɪɚɜ-
ɧɟɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɞɥɹ�ɭɫɥɨɜɢɣ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɫɬɚɧɰɢɣ�Ɇ�ɢ�Ɇ�ɋ�ɨɤɚɡɚɥɨɫɶ, ɱɬɨ�ɭɫɬɚɧɨɜɤɚ�ɭɫɬɪɨɣɫɬɜ�ɡɚɤɪɟɩɥɟɧɢɹ�ɨɤɭ-
ɩɢɬɫɹ�ɛɵɫɬɪɟɟ�ɧɚ�ɫɬɚɧɰɢɢ�Ɇ�ɋ. ɗɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɛɨɥɶɲɢɦ�ɩɨɟɡɞɨɩɨɬɨɤɨɦ, ɫɥɟ-
ɞɭɸɳɢɦ�ɫ�ɩɪɢɦɵɤɚɸɳɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ, ɩɪɢ�ɪɚɜɧɵɯ�ɩɪɨɱɢɯ�ɭɫɥɨɜɢɹɯ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɧɟɫɦɨɬɪɹ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɭɸ� ɫɬɨɢɦɨɫɬɶ� ɨɞɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ 
�ɞɥɹ�ɍȼɍ, ɁɍȻɊ, ȻɁɍ�Ⱦɍ�ɋɉ�Ʉ�ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 300 ɬɵɫ. ɪɭɛɥɟɣ), ɩɪɢɦɟɧɟ-
ɧɢɟ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɢ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɫɪɟɞɫɬɜ�ɡɚ-
ɤɪɟɩɥɟɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɦɨɠɟɬ� ɩɨɜɵɫɢɬɶ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɢ� ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ, ɫɨɤɪɚɬɢɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɨɲɢɛɨɤ�ɢ�ɭɫɤɨɪɢɬɶ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɤɢɟ�ɩɪɨɰɟɫɫɵ�ɡɚ�ɫɱɟɬ�ɢɯ�ɦɟɯɚɧɢɡɚɰɢɢ�ɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 2 – Ɂɚɜɢɫɢɦɨɫɬɶ�ɤɨɥɢɱɟɫɬɜɚ�ɭɫɬɪɨɣɫɬɜ�ɡɚɤɪɟɩɥɟɧɢɹ�ɜ�ɩɚɪɤɚɯ�ɨɬ�ɪɚɡɦɟ-
ɪɨɜ�ɞɜɢɠɟɧɢɹ�ɢ�ɭɤɥɨɧɚ�ɩɭɬɢ�ɩɪɢ�ɫɪɟɞɧɟɣ�ɦɚɫɫɟ�ɫɨɫɬɚɜɨɜ: ɚ – 4200 ɬ; ɛ – 3096,5 ɬ 

ɇɚ�ɨɫɧɨɜɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜ-
ɧɵɟ�ɜɵɜɨɞɵ. 

1 Ⱥɩɪɨɛɚɰɢɹ�ɥɨɝɢɤɨ�ɜɟɪɨɹɬɧɨɫɬɧɵɯ�ɦɨɞɟɥɟɣ�ɪɚɫɱɟɬɚ�ɩɚɪɚɦɟɬɪɨɜ�ɫɢɫɬɟɦ 
ɡɚɤɪɟɩɥɟɧɢɹ� ɢ� ɭɞɟɪɠɚɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚ� ɫɬɚɧɰɢɨɧɧɵɯ� ɩɭɬɹɯ� ɞɥɹ 
ɭɫɥɨɜɢɣ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɫɬɚɧɰɢɣ� ɩɨɡɜɨɥɢɥɚ� ɜɵɹɜɢɬɶ� ɪɹɞ� ɩɪɨɛɥɟɦɧɵɯ 
ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ�ɫ�ɨɰɟɧɤɨɣ�ɜɟɥɢɱɢɧɵ�ɭɞɟɪɠɢɜɚɸɳɟɝɨ�ɭɫɢɥɢɹ�ɢ�ɭɱɟɬɨɦ 
ɪɢɫɤɨɜ� ɢ� ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ� ɪɚɡɥɢɱɧɵɯ� ɮɚɤɬɨɪɨɜ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ 
ɩɨɬɪɟɛɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɩɚɪɤɚɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɫɬɚɧɰɢɣ�Ɇ�ɢ�Ɇ�ɋ 
ɧɟ� ɩɪɟɜɵɲɚɟɬ 1–2 ɧɚ� ɨɬɞɟɥɶɧɨɦ� ɩɭɬɢ. Ɍɚɦ, ɝɞɟ� ɭɫɬɚɧɨɜɤɚ� ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɭɫɬɪɨɣɫɬɜ� ɧɟ� ɬɪɟɛɭɟɬɫɹ, ɞɨɥɠɧɚ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɬɟɯɧɨɥɨɝɢɹ� ɡɚɤɪɟɩɥɟɧɢɹ 
ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɬɨɪɦɨɡɧɵɦɢ�ɛɚɲɦɚɤɚɦɢ. 

2 ɇɚ� ɨɫɧɨɜɟ� ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɨɛɨɫɧɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɟɧɨ� ɪɚɰɢɨ-
ɧɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɩɚɪɤɚɯ� ɫɬɚɧɰɢɣ� ɫ� ɭɱɟɬɨɦ�ɢɡɦɟɧɟɧɢɹ� ɨɫɧɨɜ-
ɧɵɯ� ɨɩɪɟɞɟɥɹɸɳɢɯ� ɮɚɤɬɨɪɨɜ: ɦɚɫɫɵ� ɛɪɭɬɬɨ� ɫɨɫɬɚɜɚ, ɤɨɥɢɱɟɫɬɜɚ� ɜɚɝɨɧɨɜ� ɜ 
ɫɨɫɬɚɜɟ, ɫɤɨɪɨɫɬɢ�ɜɟɬɪɚ, ɫɬɪɭɤɬɭɪɵ�ɫɨɫɬɚɜɚ�ɝɪɭɡɨɜɨɝɨ�ɩɨɟɡɞɚ�ɩɨ�ɪɨɞɭ�ɜɚɝɨɧɨɜ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɚɤɪɟɩɥɟɧɢɹ� ɫɨɫɬɚɜɨɜ, ɫɩɪɹɦɥɟɧɧɨɝɨ� ɭɤɥɨɧɚ� ɢ� ɞɪɭɝɢɯ. 
ɉɨɥɭɱɟɧɵ� ɱɢɫɥɨɜɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɭɫɬɪɨɣɫɬɜ� ɨɬ 
ɨɫɧɨɜɧɵɯ� ɜɥɢɹɸɳɢɯ� ɮɚɤɬɨɪɨɜ. Ɍɚɤ, ɩɪɢ� ɡɚɞɚɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɪɚɰɢɨɧɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ� ɭɫɬɪɨɣɫɬɜ� ɫɨɫɬɚɜɢɥɨ� ɞɨ� ɱɟɬɵɪɟɯ� ɤɨɦɩɥɟɤɬɨɜ. Ɋɚɰɢɨɧɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ� ɭɫɬɪɨɣɫɬɜ – ɷɬɨ� ɬɚɤɨɟ� ɢɯ� ɤɨɥɢɱɟɫɬɜɨ, ɤɨɬɨɪɨɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɩɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ� ɬɪɟɛɨɜɚɧɢɹɦ� ɢ� ɭɫɥɨɜɢɹɦ 
ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ, ɧɨ� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬ. ɟ. ɤɨɝɞɚ� ɞɨɫɬɢɝɚɟɬɫɹ� ɷɤɨɧɨɦɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɜ� ɫɢɫɬɟɦɟ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ�ɩɪɢ�ɩɪɢɦɟɧɟɧɢɢ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ. 

3 ɋɪɚɜɧɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɚ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɢ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɫɢɫɬɟɦ 
ɡɚɤɪɟɩɥɟɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜ� ɫɢɫɬɟɦɟ� ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɩɟɪɢɨɞ� ɜɨɡɜɪɚɬɚ� ɢɧɜɟɫɬɢɰɢɣ� ɤɨɥɟɛɥɟɬɫɹ� ɨɬ 12 ɞɨ 7 ɥɟɬ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ�ɬɚɤɢɯ�ɭɫɬɪɨɣɫɬɜ, ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɧɨɪɦɚɬɢɜɧɵɦ�ɬɪɟɛɨɜɚɧɢɹɦ�ɢ 
ɩɨɤɚɡɵɜɚɟɬ�ɷɤɨɧɨɦɢɱɟɫɤɭɸ�ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�ɜɧɟɞɪɟɧɢɹ�ɩɪɨɟɤɬɧɵɯ�ɪɟɲɟɧɢɣ.  
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ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ / ȼ. ə. ɇɟɝɪɟɣ, ɋ. Ⱥ. ɉɨɠɢɞɚɟɜ // ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 
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JUSTIFICATION OF THE EFFICIENCY OF USING 
TECHNICAL MEANS FOR SECURING ROLLING STOCK  
IN RAILWAY STATION PARKS AND INCREASING THE SAFETY  
OF THE TRANSPORTATION PROCESS 

Modern securing systems and their advantages over traditional ones are considered. 
Technical features of mechanical devices and the possibilities of their application at vari-
ous railway infrastructure facilities are studied. When calculating the required number of 
securing devices, the structure and weight of freight trains, track slopes, wind load and 
other parameters affecting the safety of using mechanical securing devices were taken into 
account. Based on the feasibility study, a rational number and location of securing devices 
was established to ensure the safety of train traffic in various conditions. 

ɉɨɥɭɱɟɧɨ 21.10.2024 

https://www.npcprom.ru/sites/default/files/kcfinder/files/%D0%9A%D0%A2%25


102 
 

ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 6. Ƚɨɦɟɥɶ, 2024 

 
ɍȾɄ 656.222.6  
 
ɇ. ɂ. ɈɋɂɉɈȼ 
ɋɢɛɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ, ɝ. ɇɨɜɨɫɢɛɢɪɫɤ 
N-I-Osipov@yandex.ru 
 
ȼȿɊɂɎɂɄȺɐɂə�ɂ�ȼȺɅɂȾȺɐɂə�ɄɈɆɉɅȿɄɋȺ  
ɂɆɂɌȺɐɂɈɇɇɕɏ�ɆɈȾȿɅȿɃ�ȾɅə�ɈɐȿɇɄɂ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ 
ɋɂɋɌȿɆ�ɂɇɌȿɊȼȺɅɖɇɈȽɈ�ɊȿȽɍɅɂɊɈȼȺɇɂə  
Ⱦȼɂɀȿɇɂə�ɉɈȿɁȾɈȼ 

 
Ⱦɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢɫ-

ɩɨɥɶɡɨɜɚɧɨ�ɦɧɨɝɨɩɨɞɯɨɞɧɨɟ�ɢɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɜ�ɫɪɟɞɟ AnyLogic. ȼ�ɪɚɡ-
ɪɚɛɨɬɚɧɧɨɦ�ɤɨɦɩɥɟɤɫɟ�ɢɦɢɬɚɰɢɨɧɧɵɯ�ɦɨɞɟɥɟɣ�ɩɪɨɰɟɫɫɧɵɣ�ɦɟɬɨɞ�ɨɩɪɟɞɟɥɹɟɬ�ɥɨɝɢ-
ɤɭ� ɞɟɣɫɬɜɢɣ� ɞɟɠɭɪɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ɜɨ� ɜɪɟɦɹ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɚɝɟɧɬɧɵɣ� ɦɟɬɨɞ 
ɢɦɢɬɢɪɭɟɬ�ɪɚɛɨɬɭ�ɥɨɤɨɦɨɬɢɜɧɨɝɨ�ɯɨɡɹɣɫɬɜɚ�ɧɚ� ɭɱɚɫɬɤɨɜɨɣ�ɫɬɚɧɰɢɢ�ɢ�ɜɵɛɨɪ�ɦɚɲɢ-
ɧɢɫɬɨɦ� ɪɟɠɢɦɚ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɚ. ɋɢɫɬɟɦɧɚɹ� ɞɢɧɚɦɢɤɚ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɬɹɝɨɜɵɯ 
ɪɚɫɱɟɬɨɜ. ɋ�ɰɟɥɶɸ�ɨɩɪɟɞɟɥɟɧɢɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ�ɚɜɬɨɪɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ 
ɞɥɹ� ɩɪɢɧɹɬɢɹ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɩɨ� ɪɚɡɜɢɬɢɸ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɪɨɜɟɞɟɧɚ�ɬɪɟɯɭɪɨɜɧɟɜɚɹ�ɜɟɪɢɮɢɤɚɰɢɹ�ɢ�ɜɚɥɢɞɚɰɢɹ�ɧɚ� ɨɞɧɨɦ�ɢɡ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ. ȼ�ɯɨɞɟ�ɬɟɫɬɢɪɨɜɚɧɢɹ�ɛɵɥɢ�ɫɨɩɨɫɬɚɜɥɟɧɵ�ɮɚɤɬɢɱɟɫɤɢɟ�ɢ�ɦɨɞɟɥɢɪɭɟɦɵɟ 
ɜɟɥɢɱɢɧɵ� ɯɨɞɨɜɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɭɱɚɫɬɤɨɜɵɯ� ɢ� ɦɚɪɲɪɭɬɧɵɯ� ɫɤɨɪɨɫɬɟɣ, ɚ� ɬɚɤɠɟ 
ɧɨɪɦɚɬɢɜɧɵɣ�ɢ�ɩɨɫɬɪɨɟɧɧɵɣ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɝɪɚɮɢɤɢ�ɪɚɛɨɬɵ�ɭɱɚɫɬ-
ɤɨɜɨɣ� ɫɬɚɧɰɢɢ. Ƚɢɩɨɬɟɡɚ� ɨ� ɫɨɜɩɚɞɟɧɢɢ�ɮɚɤɬɢɱɟɫɤɢɯ� ɢ�ɦɨɞɟɥɢɪɭɟɦɵɯ� ɡɧɚɱɟɧɢɣ� ɩɨ 
ɤɪɢɬɟɪɢɹɦ�Ʉɨɥɦɨɝɨɪɨɜɚ�í�ɋɦɢɪɧɨɜɚ�ɢ�Ɇɚɧɧɚ�í�ɍɢɬɧɢ�ɞɥɹ�ɱɚɫɬɢ�ɜɵɛɨɪɨɤ�ɩɪɢɧɹɬɚ 
ɬɨɥɶɤɨ�ɧɚ� ɭɪɨɜɧɟ� ɡɧɚɱɢɦɨɫɬɢ 0,01. Ⱦɥɹ� ɩɨɜɵɲɟɧɢɹ� ɬɨɱɧɨɫɬɢ� ɤɨɦɩɥɟɤɫɚ� ɬɪɟɛɭɟɬɫɹ 
ɚɥɝɨɪɢɬɦ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɞɨɥɢ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɫɢɥɵ�ɬɹɝɢ. 

ɇɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɪɚɡɜɢɬɢɹ� ɬɟɯɧɨɥɨɝɢɣ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɧɚɥɢɱɢɟ� ɧɚ 
ɪɵɧɤɟ�ɞɨɫɬɚɬɨɱɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɪɚɡɜɢɬɵɯ�ɫɪɟɞ�ɢ�ɫɢɫɬɟɦ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ� ɞɥɹ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɩɪɨɰɟɫɫɨɜ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫ-
ɩɨɪɬɟ [1]. ɇɚɢɛɨɥɟɟ� ɢɡɜɟɫɬɧɵɦɢ� ɢɧɫɬɪɭɦɟɧɬɚɦɢ� ɞɥɹ� ɩɨɢɫɤɚ� ɢ� ɥɢɤɜɢɞɚɰɢɢ 
ɭɡɤɢɯ�ɦɟɫɬ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɥɢɧɢɣ�ɹɜɥɹɸɬɫɹ�ɤɨɦɩɥɟɤɫɵ 
ɂɋɌɊȺ, ɂɆȿɌɊȺ (ɨɛɟ� ɪɚɡɪɚɛɨɬɤɢ – ɈɈɈ «Ɍɪɚɧɫɩɨɪɬɧɵɣ� ɚɥɝɨɪɢɬɦ»), 
Ɇɋɍ (ɪɚɡɪɚɛɨɬɤɚ�ɇɂɂȺɋ). Ɉɞɧɚɤɨ�ɞɨɫɬɭɩɧɨɫɬɶ�ɞɚɧɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ� ɨɝɪɚ-
ɧɢɱɟɧɚ�ɜɫɥɟɞɫɬɜɢɟ�ɢɯ�ɩɪɨɩɪɢɟɬɚɪɧɨɫɬɢ. ɉɪɢ�ɷɬɨɦ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɨɩɨɥɧɟɧɢɹ�ɞɚɧɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ, ɤɨɬɨɪɵɟ�ɪɟɚɥɢɡɭɸɬ�ɞɢɫɤɪɟɬɧɨ�ɫɨɛɵɬɢɣɧɵɣ 
ɩɨɞɯɨɞ, ɹɜɥɹɸɳɢɣɫɹ� ɫɚɦɵɦ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ [2] ɧɚ�ɨɫɧɨɜɟ�ɦɨɞɭɥɟɣ, ɨɫ-
ɧɨɜɚɧɧɵɯ�ɧɚ� ɚɝɟɧɬɧɨɦ�ɦɨɞɟɥɢɪɨɜɚɧɢɢ�ɢ� ɫɢɫɬɟɦɧɨɣ�ɞɢɧɚɦɢɤɟ�ɞɥɹ� ɨɩɬɢɦɢ-
ɡɚɰɢɢ� ɚɪɯɢɬɟɤɬɭɪɵ� ɦɨɞɟɥɟɣ [3] ɢ� ɩɨɥɭɱɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɧɨɜɨɝɨ�ɤɚɱɟɫɬɜɚ. 
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ɇɚ�ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɩɪɢ�ɩɪɢɧɹɬɢɢ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�ɩɨ�ɪɚɡɜɢ-
ɬɢɸ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɨɥɢɝɨɧɨɜ�ɨɛɹɡɚɬɟɥɶɧɵɦ�ɫɬɚɧɨɜɢɬɫɹ�ɭɱɟɬ�ɪɚɡɝɨɧɨɜ�ɢ 
ɡɚɦɟɞɥɟɧɢɣ�ɩɨɟɡɞɨɜ [4]. Ɉɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɭɧɢɜɟɪɫɚɥɶɧɵɯ�ɫɩɨɫɨɛɨɜ�ɢɧɬɟ-
ɝɪɚɰɢɢ�ɬɹɝɨɜɵɯ�ɪɚɫɱɟɬɨɜ�ɜ�ɨɰɟɧɤɭ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɹɜɥɹɟɬɫɹ�ɚɧɚɥɢ-
ɬɢɱɟɫɤɢɣ [5]. Ⱦɨɫɬɨɢɧɫɬɜɨɦ�ɞɚɧɧɨɝɨ�ɩɨɞɯɨɞɚ�ɹɜɥɹɟɬɫɹ�ɩɪɨɫɬɨɬɚ�ɩɪɢɦɟɧɟɧɢɹ 
ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɜɵɫɨɤɨɣ�ɬɨɱɧɨɫɬɶɸ, ɞɨɫɬɚɬɨɱɧɨɣ�ɞɥɹ� ɭɫɤɨɪɟɧ-
ɧɨɝɨ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ�ɚɛɫɬɪɚɤɰɢɢ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɚɧɚɥɢ-
ɬɢɱɟɫɤɢɟ� ɦɨɞɟɥɢ� ɞɟɥɚɸɬ� ɜɨɡɦɨɠɧɵɦ� ɚɧɚɥɢɡ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ 
ɮɚɤɬɨɪɨɜ. 

ɋɥɟɞɭɸɳɢɦ� ɭɪɨɜɧɟɦ� ɞɟɬɚɥɢɡɚɰɢɢ� ɚɧɚɥɢɡɚ� ɬɹɝɨɜɵɯ� ɪɚɫɱɟɬɨɜ� ɹɜɥɹɟɬɫɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɦɟɬɨɞ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ� ɜ� ɦɧɨɝɨɤɪɚɬɧɨɦ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɪɟɚɥɶɧɨɝɨ� ɨɛɴɟɤɬɚ� ɡɚ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɩɟɪɢɨɞ� ɫ� ɩɨɫɥɟ-
ɞɭɸɳɟɣ�ɨɛɪɚɛɨɬɤɨɣ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ. ȼ�ɪɚɛɨɬɟ [6] ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɨ�ɞɜɢɠɟɧɢɢ 105 ɩɨɟɡɞɨɜ�ɪɚɡɥɢɱɧɨɣ�ɦɚɫɫɵ�ɢ�ɞɥɢɧɵ�ɩɨ�ɨɞ-
ɧɨɦɭ� ɢɡ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɭɱɚɫɬɤɨɜ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɭɫɤɨɪɟɧɢɹ� ɩɨɟɡɞɚ 
ɩɨɫɬɪɨɟɧɚ� ɦɨɞɟɥɶ� ɥɢɧɟɣɧɨɣ� ɪɟɝɪɟɫɫɢɢ, ɩɪɢɦɟɧɟɧɢɟ� ɤɨɬɨɪɨɣ� ɩɨɡɜɨɥɹɟɬ 
ɫɬɪɨɢɬɶ�ɤɪɢɜɵɟ�ɫɤɨɪɨɫɬɢ�ɩɨɟɡɞɚ. 

Ɂɧɚɱɢɬɟɥɶɧɨɟ�ɪɚɡɜɢɬɢɟ�ɜ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɩɨɥɭɱɚɟɬ�ɦɟɬɨɞ�ɧɟɣɪɨɫɟɬɟɜɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɬɹɝɨɜɵɯ�ɪɚɫɱɟɬɨɜ. ȼ�ɪɚɛɨɬɟ [7] ɩɪɟɞɫɬɚɜɥɟɧ�ɦɟɬɨɞ�ɩɨɫɬɪɨɟ-
ɧɢɹ�ɪɟɝɭɥɹɬɨɪɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɧɟɣɪɨɧɧɵɯ�ɫɟɬɟɣ. 
ȿɝɨ�ɞɨɫɬɨɢɧɫɬɜɚɦɢ�ɹɜɥɹɟɬɫɹ�ɧɟɩɪɟɪɵɜɧɚɹ�ɚɞɚɩɬɚɰɢɹ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ�ɢ�ɜɨɡ-
ɦɨɠɧɨɫɬɶ�ɩɚɪɚɥɥɟɥɶɧɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɬɵɫɹɱ�ɧɟɣɪɨɫɟɬɟɣ�ɞɥɹ�ɩɨɞɛɨɪɚ�ɧɚɢɛɨ-
ɥɟɟ�ɩɨɞɯɨɞɹɳɟɣ�ɞɥɹ�ɤɨɧɤɪɟɬɧɨɝɨ�ɩɨɟɡɞɚ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɩɪɢɦɟɧɟɧɢɟ�ɞɚɧɧɨɝɨ 
ɦɟɬɨɞɚ�ɬɪɟɛɭɟɬ�ɞɟɬɚɥɶɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɫɧɨɜ�ɧɟɣɪɨɫɟɬɟɜɨɝɨ�ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ�ɞɥɹ�ɧɚɫɬɪɨɣɤɢ�ɦɨɞɟɥɢ. 

ȼ�ɢɫɫɥɟɞɨɜɚɧɢɢ [8] ɞɥɹ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ�ɧɚ� ɨɫɧɨɜɟ�ɦɚ-
ɲɢɧɧɨɝɨ�ɨɛɭɱɟɧɢɹ� ɡɚɞɟɣɫɬɜɨɜɚɧ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɪɨɫɬɨɣ� ɜ�ɩɨɧɢɦɚɧɢɢ�ɢ�ɢɧ-
ɬɟɪɩɪɟɬɚɰɢɢ�ɚɥɝɨɪɢɬɦ�ɫɥɭɱɚɣɧɨɝɨ�ɥɟɫɚ (Random Forest), ɩɪɢ�ɤɨɬɨɪɨɦ�ɪɚɡɪɚ-
ɛɚɬɵɜɚɟɬɫɹ�ɦɧɨɠɟɫɬɜɨ�ɪɟɲɚɸɳɢɯ�ɞɟɪɟɜɶɟɜ� ɫ� ɩɪɢɡɧɚɤɚɦɢ «ɪɺɛɟɪ», ɨɩɪɟɞɟ-
ɥɹɸɳɢɦɢ�ɡɧɚɱɟɧɢɹ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ.  

ȼ�ɪɚɦɤɚɯ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ�ɦɟɬɨɞ�ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ�ɬɹɝɨɜɵɯ�ɪɚɫɱɟɬɨɜ, ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɤɨɧɰɟɩɰɢɢ�ɦɧɨɝɨɩɨɞɯɨɞɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɇɚɢɛɨɥɟɟ�ɫɥɨɠɧɨɣ�ɱɚɫɬɶɸ�ɤɨɦɩɥɟɤɫɚ�ɢɦɢɬɚɰɢɨɧɧɵɯ�ɦɨɞɟ-
ɥɟɣ� ɹɜɥɹɟɬɫɹ� ɫɢɦɭɥɹɰɢɹ� ɬɹɝɨɜɵɯ� ɪɚɫɱɟɬɨɜ� ɫ� ɡɚɞɟɣɫɬɜɨɜɚɧɢɟɦ� ɷɥɟɦɟɧɬɨɜ 
ɫɢɫɬɟɦɧɨɣ�ɞɢɧɚɦɢɤɢ. ɋ�ɩɨɦɨɳɶɸ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɧɚ�ɪɢɫɭɧɤɟ 1 ɜɡɚɢɦɨɫɜɹ-
ɡɟɣ�ɦɟɠɞɭ�ɧɚɤɨɩɢɬɟɥɟɦ, ɩɚɪɚɦɟɬɪɚɦɢ, ɬɚɛɥɢɱɧɵɦɢ�ɮɭɧɤɰɢɹɦɢ, ɩɪɨɫɬɵɦɢ�ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɩɟɪɟɦɟɧɧɵɦɢ�ɦɟɬɨɞɨɦ�ɗɣɥɟɪɚ� ɪɟɲɚɟɬɫɹ� ɨɫɧɨɜɧɨɟ� ɭɪɚɜɧɟ-
ɧɢɟ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɚ� ɢ� ɜɵɩɨɥɧɹɟɬɫɹ� ɪɚɫɱɟɬ� ɬɨɪɦɨɡɧɨɝɨ� ɩɭɬɢ�ɦɟɬɨɞɨɦ� ɢɧ-
ɬɟɪɜɚɥɨɜ�ɫɤɨɪɨɫɬɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɉɪɚɜɢɥɚɦɢ [9]. 

Ⱥɝɟɧɬɧɵɣ� ɩɨɞɯɨɞ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɪɢɦɟɧɹɟɬɫɹ� ɞɥɹ� ɜɵɛɨɪɚ� ɪɟɠɢɦɨɜ 
ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ (ɬɹɝɚ, ɯɨɥɨɫɬɨɣ�ɯɨɞ�ɢɥɢ�ɬɨɪɦɨɠɟɧɢɟ). Ⱦɚɧɧɚɹ�ɢɦɢɬɚɰɢɹ�ɜ 
ɚɜɬɨɪɫɤɨɣ� ɦɨɞɟɥɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɢɜɟɞɟɧɧɨɣ� ɧɚ� ɪɢɫɭɧɤɟ 2 
ɞɢɚɝɪɚɦɦɵ�ɫɨɫɬɨɹɧɢɣ�ɚɝɟɧɬɚ�ɩɨɟɡɞɚ. 
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ɇɚ� ɨɫɧɨɜɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɟɪɟɯɨɞɚ, ɢɦɢɬɢɪɭɸɳɟɝɨ� ɪɚɛɨɬɭ� ɧɟɩɪɟ-
ɪɵɜɧɨɣ�ɥɨɤɨɦɨɬɢɜɧɨɣ�ɫɢɝɧɚɥɢɡɚɰɢɢ (ȺɅɋɇ) ɢɥɢ�ɦɧɨɝɨɡɧɚɱɧɨɣ�ɥɨɤɨɦɨɬɢɜ-
ɧɨɣ�ɫɢɝɧɚɥɢɡɚɰɢɢ (ȺɅɋȿɇ) ɤɚɠɞɵɦ�ɩɨɟɡɞɨɦ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɞɨɫɬɭɩ�ɤ�ɤɨɥ-
ɥɟɤɰɢɢ «Ȼɥɨɤ�ɭɱɚɫɬɤɢ». ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɨɫɬɨɹɧɢɹ�ɜɩɟɪɟɞɢɥɟɠɚɳɢɯ�ɛɥɨɤ-
ɭɱɚɫɬɤɨɜ (ɡɚɧɹɬ�ɫɜɨɛɨɞɟɧ) ɞɥɹ� ɩɨɟɡɞɚ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɫɤɨ-
ɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 2 – ȼɵɛɨɪ�ɪɟɠɢɦɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ (ɚɝɟɧɬɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ) 

ȼ� ɪɚɦɤɚɯ� ɩɪɨɰɟɫɫɧɨɝɨ� ɩɨɞɯɨɞɚ, ɩɨɬɨɤɨɜɵɟ� ɞɢɚɝɪɚɦɦɵ� ɤɨɬɨɪɨɝɨ� ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ� ɧɚ� ɪɢɫɭɧɤɟ 3, ɩɨɥɶɡɨɜɚɬɟɥɶ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɨɞɟɥɢ�ɩɪɢɧɢɦɚɟɬ�ɧɚ 
ɫɟɛɹ� ɪɨɥɶ� ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ�ɢ� ɨɫɭɳɟɫɬɜɥɹɟɬ�ɩɪɢɧɹɬɢɟ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ�ɨ�ɩɪɨɞɜɢɠɟɧɢɢ�ɩɨɟɡɞɨɩɨɬɨɤɚ�ɩɨ�ɧɚɩɪɚɜɥɟɧɢɸ.  

Ⱦɥɹ�ɩɨɞɬɜɟɪɠɞɟɧɢɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ 
ɢɦɢɬɚɰɢɨɧɧɵɯ� ɦɨɞɟɥɟɣ� ɞɥɹ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɧɬɟɪɜɚɥɶɧɨɝɨ� ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ�ɧɚ� ɨɞɧɨɩɭɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ� ɬɪɟɛɭɟɬɫɹ�ɩɪɨɜɟɞɟɧɢɟ�ɬɪɟɯɭɪɨɜɧɟɜɵɯ 
ɜɟɪɢɮɢɤɚɰɢɢ�ɢ�ɜɚɥɢɞɚɰɢɢ, ɫɬɪɭɤɬɭɪɚ�ɤɨɬɨɪɵɯ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 4.  

Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɫɬɟɩɟɧɢ�ɞɨɜɟɪɢɹ�ɤ�ɪɟɡɭɥɶɬɚɬɚɦ�ɪɚɛɨɬɵ�ɚɜɬɨɪɫɤɨɝɨ�ɤɨɦ-
ɩɥɟɤɫɚ�ɢɦɢɬɚɰɢɨɧɧɵɯ�ɦɨɞɟɥɟɣ�ɜɚɥɢɞɚɰɢɹ�ɯɨɞɨɜɨɣ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɩɪɨ-
ɜɟɞɟɧɚ�ɞɥɹ�ɱɟɬɵɪɟɯ�ɪɚɡɥɢɱɧɵɯ�ɫɰɟɧɚɪɢɟɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜ�ɬɚɛɥɢɰɟ 1.  
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Ɋɢɫɭɧɨɤ 4 – ɋɬɪɭɤɬɭɪɚ�ɬɪɟɯɭɪɨɜɧɟɜɨɣ�ɜɟɪɢɮɢɤɚɰɢɢ�ɢ�ɜɚɥɢɞɚɰɢɢ 

Ɍɚɛɥɢɰɚ 1 – ɋɰɟɧɚɪɢɢ�ɞɥɹ�ɜɚɥɢɞɚɰɢɢ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɩɨɟɡɞɚ�ɩɨ�ɩɟɪɟɝɨɧɭ 

ɇɨɦɟɪ�ɫɰɟɧɚɪɢɹ� Ɇɚɫɫɚ�ɩɨɟɡɞɚ, ɬ Ʉɨɥɢɱɟɫɬɜɨ 
ɨɫɟɣ, ɲɬ. ɇɚɥɢɱɢɟ�ɪɚɡɝɨɧɚ ɇɚɥɢɱɢɟ  

ɡɚɦɟɞɥɟɧɢɹ 

1 2927 236 ɇɟɬ ɇɟɬ 
2 3573 236 Ⱦɚ Ⱦɚ 
3 4437 220 ɇɟɬ ɇɟɬ 
4 2635 248 Ⱦɚ Ⱦɚ 

ɇɚ�ɪɢɫɭɧɤɚɯ 5–8 ɩɪɟɞɫɬɚɜɥɟɧɨ� ɫɪɚɜɧɟɧɢɟ�ɯɨɞɨɜɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɭɱɚɫɬ-
ɤɨɜɵɯ, ɦɚɪɲɪɭɬɧɵɯ� ɫɤɨɪɨɫɬɟɣ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɮɚɤɬɢɱɟɫɤɢɯ� ɢ� ɩɨɥɭɱɟɧ-
ɧɵɯ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ� ɬɪɟɯɭɪɨɜɧɟɜɨɣ� ɜɚɥɢɞɚɰɢɢ 
ɚɜɬɨɪɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɦɨɞɟɥɟɣ�ɫɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɭ 2. 
Ɍɚɛɥɢɰɚ 2 – Ɋɟɡɭɥɶɬɚɬɵ� ɬɪɟɯɭɪɨɜɧɟɜɨɣ� ɜɚɥɢɞɚɰɢɢ� ɤɨɦɩɥɟɤɫɚ� ɢɦɢɬɚɰɢɨɧɧɵɯ 

ɦɨɞɟɥɟɣ 

ɉɟɪɟɜɨ-
ɡɨɱɧɵɣ 
ɩɪɨɰɟɫɫ 

ɋɪɚɜɧɢɜɚɟɦɵɟ  
ɩɚɪɚɦɟɬɪɵ 

Ɋɚɡɦɟɪ  
ɤɚɠɞɨɣ  

ɜɵɛɨɪɤɢ, ɟɞ.

ɋɬɚɬɢɫɬɢɱɟ-
ɫɤɢɣ�ɤɪɢɬɟɪɢɣ 

ɉɪɢɧɹɬɢɟ�ɩɪɢ  
ɭɪɨɜɧɟ�ɡɧɚɱɢɦɨɫɬɢ 

0,01 0,05 

ɇɚ  ɩɟ-
ɪɟɝɨɧɟ 

ɏɨɞɨɜɚɹ�ɫɤɨɪɨɫɬɶ 
�ɫɰɟɧɚɪɢɣ�ʋ 1) 136 

Ʉɨɥɦɨɝɨɪɨɜɚ�í 
ɋɦɢɪɧɨɜɚ 

Ⱦɚ Ⱦɚ 

ɏɨɞɨɜɚɹ�ɫɤɨɪɨɫɬɶ 
�ɫɰɟɧɚɪɢɣ�ʋ 2) 209 Ⱦɚ ɇɟɬ 

ɏɨɞɨɜɚɹ�ɫɤɨɪɨɫɬɶ 
�ɫɰɟɧɚɪɢɣ�ʋ 3) 174 Ⱦɚ ɇɟɬ 

ɏɨɞɨɜɚɹ�ɫɤɨɪɨɫɬɶ 
�ɫɰɟɧɚɪɢɣ�ʋ 4) 192 Ⱦɚ Ⱦɚ 

ɇɚ�ɭɱɚɫɬɤɟ Ɍɟɯɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ 60 Ɇɚɧɧɚ í ɍɢɬɧɢ Ⱦɚ ɇɟɬ 
ɍɱɚɫɬɤɨɜɚɹ�ɫɤɨɪɨɫɬɶ 60 Ɇɚɧɧɚ í ɍɢɬɧɢ Ⱦɚ Ⱦɚ 

ɇɚ�ɧɚ-
ɩɪɚɜɥɟɧɢɢ Ɇɚɪɲɪɭɬɧɚɹ  ɫɤɨɪɨɫɬɶ 37 Ɇɚɧɧɚ�í�ɍɢɬɧɢ� Ⱦɚ Ⱦɚ 
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ɚ) 

 
 

 

 

 
 

 

 

 
 

 

 

 
ɛ) 

 
Ɋɢɫɭɧɨɤ 5 (ɧɚɱɚɥɨ) – Ɋɟɡɭɥɶɬɚɬɵ�ɮɚɤɬɢɱɟɫɤɨɝɨ�ɢ�ɦɨɞɟɥɢɪɭɟɦɨɝɨ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ  

ɩɨ�ɩɟɪɟɝɨɧɭ: ɚ�í�ɫɰɟɧɚɪɢɣ�ʋ 1, 65 % ɪɟɚɥɢɡɚɰɢɢ�ɫɢɥɵ�ɬɹɝɢ;  
ɛ�í�ɫɰɟɧɚɪɢɣ�ʋ 2, 70 % ɪɟɚɥɢɡɚɰɢɢ�ɫɢɥɵ�ɬɹɝɢ 
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ɜ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɝ) 

 
Ɋɢɫɭɧɨɤ 5 (ɨɤɨɧɱɚɧɢɟ)  – Ɋɟɡɭɥɶɬɚɬɵ�ɮɚɤɬɢɱɟɫɤɨɝɨ�ɢ�ɦɨɞɟɥɢɪɭɟɦɨɝɨ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ  

ɩɨ�ɩɟɪɟɝɨɧɭ: ɜ�í  ɫɰɟɧɚɪɢɣ�ʋ 3, 65 % ɪɟɚɥɢɡɚɰɢɢ�ɫɢɥɵ�ɬɹɝɢ;  
ɝ�í�ɫɰɟɧɚɪɢɣ�ʋ 4, 70 % ɪɟɚɥɢɡɚɰɢɢ�ɫɢɥɵ�ɬɹɝɢ 
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Ɋɢɫɭɧɨɤ 6 – ɋɪɚɜɧɟɧɢɟ�ɮɚɤɬɢɱɟɫɤɨɣ�ɢ�ɦɨɞɟɥɢɪɭɟɦɨɣ�ɭɱɚɫɬɤɨɜɵɯ�ɫɤɨɪɨɫɬɟɣ             

ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ�ɨɞɧɨɩɭɬɧɨɦɭ�ɭɱɚɫɬɤɭ 

 
Ɋɢɫɭɧɨɤ 7 – ɋɪɚɜɧɟɧɢɟ�ɮɚɤɬɢɱɟɫɤɨɣ�ɢ�ɦɨɞɟɥɢɪɭɟɦɨɣ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɤɨɪɨɫɬɟɣ       

ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ�ɨɞɧɨɩɭɬɧɨɦɭ�ɭɱɚɫɬɤɭ 
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Ɋɢɫɭɧɨɤ 8 – ɋɪɚɜɧɟɧɢɟ�ɮɚɤɬɢɱɟɫɤɨɣ�ɢ�ɦɨɞɟɥɢɪɭɟɦɨɣ�ɦɚɪɲɪɭɬɧɨɣ�ɫɤɨɪɨɫɬɟɣ    ɞɜɢ-

ɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ�ɨɞɧɨɩɭɬɧɨɦɭ�ɧɚɩɪɚɜɥɟɧɢɸ 
Ɋɚɡɪɚɛɨɬɚɧɧɵɣ� ɤɨɦɩɥɟɤɫ�ɢɦɢɬɚɰɢɨɧɧɵɯ�ɦɨɞɟɥɟɣ� ɫɩɨɫɨɛɟɧ� ɜɨɫɩɪɨɢɡɜɨ-

ɞɢɬɶ� ɩɟɪɟɜɨɡɨɱɧɵɣ� ɩɪɨɰɟɫɫ� ɧɚ� ɭɱɚɫɬɤɟ� ɫ� ɞɨɫɬɚɬɨɱɧɨɣ� ɫɬɟɩɟɧɶɸ� ɬɨɱɧɨɫɬɢ. 
ɉɪɢ�ɷɬɨɦ�ɧɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɜɫɥɟɞɫɬɜɢɟ�ɫɥɨɠɧɨɫɬɢ�ɞɟɬɚɥɶɧɨɣ�ɢɦɢ-
ɬɚɰɢɢ� ɩɪɨɰɟɫɫɚ� ɫɥɟɞɨɜɚɧɢɹ� ɩɨɟɡɞɨɜ� ɩɨ� ɩɟɪɟɝɨɧɚɦ� ɷɦɩɢɪɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ 
ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ�í�ɍɢɬɧɢ�ɞɥɹ�ɜɵɛɨɪɨɤ�ɫ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɶɸ�ɫɭɳɟɫɬɜɟɧ-
ɧɨ�ɛɨɥɟɟ�ɛɥɢɡɤɨ�ɤ�ɤɪɢɬɢɱɟɫɤɨɦɭ�ɟɝɨ�ɡɧɚɱɟɧɢɸ�ɧɚ�ɭɪɨɜɧɟ�ɡɧɚɱɢɦɨɫɬɢ 0,01 ɜ 
ɫɪɚɜɧɟɧɢɢ� ɫ� ɜɵɛɨɪɤɚɦɢ� ɫ� ɭɱɚɫɬɤɨɜɨɣ� ɫɤɨɪɨɫɬɶɸ. Ⱦɚɧɧɨɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ 
ɨɛɴɹɫɧɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɜɜɟɞɟɧɢɹ� ɩɨɟɡɞɨɜ� ɜ� ɝɪɚɮɢɤ� ɡɚ� ɫɱɟɬ� ɢɡɦɟɧɟɧɢɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɫɬɨɹɧɨɤ�ɧɚ�ɩɪɨɦɟɠɭɬɨɱɧɵɯ�ɫɬɚɧɰɢɹɯ. 

ɋ�ɰɟɥɶɸ�ɩɪɨɜɟɪɤɢ� ɜɨɡɦɨɠɧɨɫɬɢ�ɢɦɢɬɚɰɢɢ�ɪɚɛɨɬɵ�ɭɱɚɫɬɤɨɜɨɣ�ɫɬɚɧɰɢɢ� ɫ 
ɩɨɦɨɳɶɸ�ɚɜɬɨɪɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɦɨɞɟɥɟɣ�ɜɨɫɩɪɨɢɡɜɟɞɟɧ�ɧɨɪɦɚɬɢɜɧɵɣ�ɫɭɬɨɱ-
ɧɵɣ� ɩɥɚɧ�ɝɪɚɮɢɤ� ɟɟ� ɪɚɛɨɬɵ. Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ 
ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ�ɞɚɧɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɞɥɹ�ɢɦɢɬɚ-
ɰɢɢ�ɪɚɛɨɬɵ�ɭɱɚɫɬɤɨɜɨɣ�ɫɬɚɧɰɢɢ. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɩɪɢ�ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɢ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɣ�ɩɭɬɶ�ɜɵɛɢɪɚɟɬɫɹ�ɢɡ�ɩɭɬɟɣ�ɧɚ�ɨɫɧɨɜɟ�ɫɨɨɬɜɟɬɫɬ-
ɜɢɹ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɵ�ɩɭɬɢ�ɞɥɢɧɟ�ɩɨɟɡɞɚ, ɚ�ɧɟ�ɡɚɞɚɟɬɫɹ�ɜɪɭɱɧɭɸ, ɱɬɨ�ɹɜɥɹɟɬɫɹ 
ɩɪɢɱɢɧɨɣ�ɪɚɫɯɨɠɞɟɧɢɹ�ɦɨɞɟɥɢɪɭɟɦɨɝɨ�ɩɥɚɧɚ�ɝɪɚɮɢɤɚ�ɢ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜ�ɱɚɫ-
ɬɢ�ɩɨɪɹɞɤɚ�ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ�ɫɬɚɧɰɢɢ. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɝɥɚɜɧɵɣ�ɪɟɡɭɥɶɬɚɬ�ɢɫɫɥɟɞɨɜɚɧɢɹ�í�ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɢɦɢɬɚɰɢɨɧɧɵɯ�ɦɨɞɟɥɟɣ, ɨɫɧɨɜɨɣ� ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ�ɦɧɨɝɨɩɨɞɯɨɞɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɞɥɹ�ɩɪɢɧɹɬɢɹ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟ-
ɲɟɧɢɣ�ɩɨ�ɪɚɡɜɢɬɢɸ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɉɫɢɩɨɜ, ɇ. ɂ.�ɉɪɢɦɟɧɟɧɢɟ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɥɹ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ 

ɜɟɥɢɱɢɧɵ�ɢɧɬɟɪɜɚɥɚ�ɩɪɢɛɵɬɢɹ�ɩɨɟɡɞɨɜ�ɧɚ�ɪɚɛɨɬɭ�ɫɬɚɧɰɢɣ�ɫɬɵɤɨɜɚɧɢɹ�ɪɨɞɨɜ�ɬɹɝɨɜɨ-
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ɝɨ� ɬɨɤɚ / ɇ. ɂ. Ɉɫɢɩɨɜ // Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ� ɢ� ɩɪɢɤɥɚɞɧɵɟ� ɜɨɩɪɨɫɵ� ɬɪɚɧɫɩɨɪɬɚ. – 
2022. – ʋ 4 (7). – ɋ. 16–22. 

2 Ɉɫɢɩɨɜ, ɇ. ɂ.�ɂɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɬɹɝɨɜɵɯ�ɪɚɫɱɟɬɨɜ�ɤɚɤ�ɨɫɧɨɜɚ�ɚɞɟ-
ɤɜɚɬɧɨɣ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ / ɇ. ɂ. Ɉɫɢɩɨɜ // ɇɚɭ-
ɤɚ�ɢ�ɦɨɥɨɞɟɠɶ XXI ɜɟɤɚ : ɦɚɬɟɪɢɚɥɵ�Ɋɟɝɢɨɧ. ɮɨɪɭɦɚ. – ɇɨɜɨɫɢɛɢɪɫɤ : ɋɢɛɢɪɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ, 2024. – ɋ. 41–47. 

3 Ɉɫɢɩɨɜ, ɇ. ɂ.�Ɇɧɨɝɨɩɨɞɯɨɞɧɨɟ�ɢɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɤɚɤ�ɨɫɧɨɜɚ�ɤɚɱɟɫɬ-
ɜɟɧɧɨɣ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚ�ɨɞɧɨɩɭɬɧɵɯ�ɥɢɧɢɹɯ / 
ɇ. ɂ. Ɉɫɢɩɨɜ // ɋɨɜɪɟɦɟɧɧɵɟ�ɬɟɧɞɟɧɰɢɢ�ɪɚɡɜɢɬɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɨɬɪɚɫɥɢ : ɦɚɬɟɪɢɚɥɵ 
Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ. – ɇɢɠɧɢɣ�ɇɨɜɝɨɪɨɞ : ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢ-
ɜɟɪɫɢɬɟɬ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ, 2024. – ɋ. 112–118. 

4 Ɇɚɪɱɟɧɤɨ,  Ɇ.  Ⱥ.� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ� ɪɚɫɱɟɬɚ� ɧɚɥɢɱɧɨɣ 
ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ / Ɇ. Ⱥ. Ɇɚɪ-
ɱɟɧɤɨ // ɂɡɜɟɫɬɢɹ�ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ. – 2023. – ʋ 1. –      
ɋ. 194–206. 

5 Ɇɚɪɱɟɧɤɨ, Ɇ. Ⱥ.�Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɢ�ɫɩɨɫɨɛ�ɪɚɫɱɟɬɚ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨ-
ɫɬɢ / Ɇ. Ⱥ. Ɇɚɪɱɟɧɤɨ // ɂɡɜɟɫɬɢɹ�ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ. – 
2023. – ʋ 1. – ɋ. 28–37. 

6 Ƚɨɥɨɱɚɥɨɜ, ɇ. ɋ.�ɉɨɜɵɲɟɧɢɟ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɡɚ�ɫɱɟɬ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɭɫɬɪɨɣɫɬɜ� ɚɜɬɨɦɚɬɢɤɢ� ɢ� ɬɟɥɟɦɟɯɚɧɢɤɢ : ɞɢɫ. … ɤɚɧɞ. 
ɬɟɯɧ. ɧɚɭɤ / ɇ. ɋ. Ƚɨɥɨɱɚɥɨɜ. – ȿɤɚɬɟɪɢɧɛɭɪɝ : ɍɪȽɍɉɋ, 2023.  – 183 ɫ. 

7 Ɇɚɥɚɯɨɜ, ɋ. ȼ.�Ɇɟɬɨɞ�ɩɨɫɬɪɨɟɧɢɹ�ɚɞɚɩɬɢɜɧɨɝɨ�ɫɭɛɨɩɬɢɦɚɥɶɧɨɝɨ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɧɟɣɪɨɧɧɵɯ�ɫɟɬɟɣ / ɋ. ȼ. Ɇɚ-
ɥɚɯɨɜ, Ɇ. ɘ. Ʉɚɩɭɫɬɢɧ // ȼɟɫɬɧɢɤ�ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ� ɢɧɫɬɢɬɭɬɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. – 2021. – ʋ 1. – ɋ. 13–19. 

8 Ȼɭɲɭɟɜ,  ɋ.  ȼ.�Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ�ɧɚ� ɨɫɧɨɜɟ�ɩɪɢɦɟɧɟɧɢɹ�ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ / ɋ. ȼ. Ȼɭɲɭɟɜ, ɇ. ɋ. Ƚɨɥɨɱɚɥɨɜ // ɂɧɧɨɜɚɰɢɨɧɧɵɣ�ɬɪɚɧɫɩɨɪɬ. – 
2024. – ʋ 1 (51). – ɋ. 52–57. 

9 Ɋɚɫɩɨɪɹɠɟɧɢɟ�ɈȺɈ «ɊɀȾ» ɨɬ 12.05.2016 ɝ. ʋ 867ɪ «Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�ɉɪɚɜɢɥ 
ɬɹɝɨɜɵɯ�ɪɚɫɱɟɬɨɜ�ɞɥɹ�ɩɨɟɡɞɧɨɣ�ɪɚɛɨɬɵ» [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ : 
https://docs.cntd.ru/document/557088840. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 25.10.24. 
N. I. OSIPOV 

VERIFICATION AND VALIDATION OF SIMULATION MODELS COMPLEX 
FOR ASSESSING THE EFFICIENCY OF TRAIN INTERVAL CONTROL SYS-
TEMS 

Multi-approach simulation modelling in AnyLogic environment was used to evaluate the 
efficiency of interval train control. In the developed complex of simulation models, the 
process method defines the logic of actions of on-duty personnel during train movement, the 
agent-based method simulates the operation of locomotive facilities at a section station and 
the driver's choice of train mode, and system dynamics is used for traction calculations. In 
order to determine the possibility of using the author's complex for making managerial deci-
sions on the development of interval regulation, a three-level verification and validation was 
carried out on one of the railway lines. In the course of testing, actual and modelled values of 
running, technical, section and route speeds, as well as normative and modelled schedules of 
section station operation were compared. The hypothesis of coincidence of actual and mod-
elled values by Kolmogorov-Smirnov and Mann-Whitney criteria for a part of samples is ac-
cepted only at the significance level of  0.01. To improve the accuracy of the complex, an al-
gorithm of dynamic regulation share of the used traction force is required. 
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ɊȺɁȼɂɌɂȿ  ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ  ɂɇɎɊȺɋɌɊɍɄɌɍɊɕ  
ɆȿɀȾɍɇȺɊɈȾɇɕɏ�ɌɊȺɇɋɉɈɊɌɇɕɏ�ɄɈɊɂȾɈɊɈȼ  
ɋ  ɈɉɌɂɆɂɁȺɐɂȿɃ  ɐȿɉȿɃ�ɉɈɋɌȺȼɈɄ�ȼ  ɉɊɈȽɊȺɆɆȿ 
�ɇȺɐɂɈɇȺɅɖɇɈɃ  ɋɂɋɌȿɆɕ�ɗɅȿɄɌɊɈɇɇɈɃ  ɅɈȽɂɋɌɂɄɂ 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɨɜ� ɧɚ� ɰɢɮɪɨɜɵɯ� ɚɧɚɥɨɝɚɯ, ɤɨɬɨɪɵɟ� ɜ� ɞɢɧɚɦɢɱɟɫɤɨɦ� ɪɟɠɢɦɟ� ɫɩɨ-
ɫɨɛɧɵ� ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ� ɬɟɯɧɨɥɨɝɢɸ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɨɟɡɞɨ-, ɜɚɝɨɧɨ- ɢ� ɝɪɭɡɨɩɨɬɨɤɨɜ 
ɧɚ�ɩɨɥɧɨɦ�ɦɚɪɲɪɭɬɟ�ɢɯ�ɡɚɪɨɠɞɟɧɢɹ, ɩɪɨɞɜɢɠɟɧɢɹ�ɢ�ɩɨɝɚɲɟɧɢɹ. ɉɪɨɝɪɚɦɦɚ�ɧɚɰɢɨ-
ɧɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ�ɷɥɟɤɬɪɨɧɧɨɣ�ɥɨɝɢɫɬɢɤɢ�ɞɨɥɠɧɚ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɰɟɥɵɣ�ɪɹɞ�ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɫɨɩɪɨɜɨɠɞɟɧɢɟ�ɪɟɚɥɶɧɵɯ�ɩɨɬɨɤɨɜ�ɰɟɩɟɣ�ɩɨ-
ɫɬɚɜɨɤ�ɬɨɜɚɪɨɜ, ɩɟɪɟɜɨɡɢɦɵɯ�ɩɨ�ɦɟɠɞɭɧɚɪɨɞɧɵɦ�ɬɪɚɧɫɩɨɪɬɧɵɦ�ɤɨɪɢɞɨɪɚɦ. ɗɤɨɫɢ-
ɫɬɟɦɚ�ɰɢɮɪɨɜɨɝɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɤɨɪɢɞɨɪɚ� ɜ� ɷɬɨɦ�ɨɬɧɨɲɟɧɢɢ�ɞɨɥɠɧɚ�ɫɬɚɬɶ�ɛɚɡɨɜɨɣ 
ɩɥɚɬɮɨɪɦɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ�ɜɫɟɣ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟ-
ɫɤɨɣ�ɫɢɫɬɟɦɵ.        

ȼ� Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɩɪɨɝɪɚɦɦɟ «ɐɢɮɪɨɜɨɟ� ɪɚɡɜɢɬɢɟ� Ȼɟɥɚɪɭɫɢ» ɧɚ 
2021í2025 ɝɝ. ɡɚɩɥɚɧɢɪɨɜɚɧɚ�ɪɚɡɪɚɛɨɬɤɚ�ɐɢɮɪɨɜɨɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟ-
ɫɤɨɣ� ɩɥɚɬɮɨɪɦɵ (ɐɌɅɉ) ɤɚɤ� ɨɫɧɨɜɵ�ɇɚɰɢɨɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɷɥɟɤɬɪɨɧɧɨɣ 
ɥɨɝɢɫɬɢɤɢ (ɇɋɗɅ). ɐɟɥɟɜɨɟ� ɧɚɡɧɚɱɟɧɢɟ� ɐɌɅɉ� ɫɨɫɬɨɢɬ� ɜ� ɫɨɡɞɚɧɢɢ  ɦɟɯɚ-
ɧɢɡɦɚ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɩɨɞɞɟɪɠɢ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱ, ɩɨɫɬɚɜɥɟɧ-
ɧɵɯ� ɜ «Ʉɨɧɰɟɩɰɢɢ� ɪɚɡɜɢɬɢɹ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ 
ɧɚ�ɩɟɪɢɨɞ�ɞɨ 2030 ɝɨɞɚ», ɧɚ�ɨɫɧɨɜɟ�ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɬɪɚɧɫɩɨɪɬɧɨ-
ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɫɟɤɬɨɪɚ�Ȼɟɥɚɪɭɫɢ. 

�ɗɤɫɩɨɪɬɧɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɛɟɥɨɪɭɫɫɤɨɣ� ɷɤɨɧɨɦɢɤɢ� ɢ 
ɧɟɝɚɬɢɜɧɚɹ� ɝɟɨɩɨɥɢɬɢɱɟɫɤɚɹ� ɫɢɬɭɚɰɢɹ� ɨɩɪɟɞɟɥɹɸɬ� ɬɪɟɛɨɜɚɧɢɹ� ɩɨ� ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɫɜɹɡɚɧɧɨɫɬɢ  ɧɚɰɢɨɧɚɥɶɧɵɯ�ɷɤɫɩɨɪɬɺɪɨɜ�ɢ�ɢɦɩɨɪɬɺɪɨɜ�ɫ�ɪɵɧɤɚɦɢ 
ɫɬɪɚɧ «ɞɚɥɶɧɟɣ� ɞɭɝɢ».   Ɉɫɨɛɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɞɥɹ�ɧɢɯ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɬɪɚɧɫ-
ɩɨɪɬɧɵɟ�ɤɨɪɢɞɨɪɵ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ�ɜ�ɦɟɠɞɭɧɚɪɨɞɧɨɟ�ɬɨɪɝɨɜɨ�ɷɤɨɧɨɦɢɱɟ-
ɫɤɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ. ɂɧɫɬɪɭɦɟɧɬɨɦ� ɬɚɤɨɣ� ɢɧɬɟɝɪɚɰɢɢ� ɦɨɠɟɬ� ɛɵɬɶ «ɗɤɨɫɢ-
ɫɬɟɦɚ� ɰɢɮɪɨɜɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɨɜ» (ɗɐɌɄ), ɪɚɡɪɚɛɨɬɤɚ� ɤɨɬɨɪɨɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ�ɐɢɮɪɨɜɨɣ�ɩɨɜɟɫɬɤɨɣ�ȿȺɗɋ.  
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ɇɚɰɢɨɧɚɥɶɧɚɹ�ɫɢɫɬɟɦɚ�ɷɥɟɤɬɪɨɧɧɨɣ�ɥɨɝɢɫɬɢɤɢ (ɇɋɗɅ) ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ 
ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ� ɜ� ɪɚɦɤɚɯ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ  ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɩɪɨɝɪɚɦɦɧɨ�ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ  ɫɪɟɞɫɬɜ, ɦɟɬɨɞɨɜ� ɢ 
ɫɬɚɧɞɚɪɬɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɨɛɴɟɞɢɧɟɧɢɹ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɭɱɚɫɬɧɢɤɨɜ 
ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ� ɜ� ɟɞɢɧɨɦ� ɞɨɜɟɪɢɬɟɥɶɧɨɦ� ɰɢɮɪɨɜɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ, ɫɨɡɞɚ-
ɜɚɟɦɨɦ  ɂɧɬɟɝɪɚɰɢɨɧɧɨɣ�ɰɢɮɪɨɜɨɣ�ɩɥɚɬɮɨɪɦɨɣ�ɇɋɗɅ, ɫ�ɰɟɥɶɸ�ɨɩɬɢɦɢɡɚ-
ɰɢɢ�ɞɨɫɬɚɜɤɢ�ɬɨɜɚɪɨɜ�ɞɨ�ɤɨɧɟɱɧɨɝɨ�ɩɨɬɪɟɛɢɬɟɥɹ�ɢ�ɫɨɡɞɚɧɢɹ�ɧɨɜɵɯ  ɦɟɠɨɬ-
ɪɚɫɥɟɜɵɯ�ɢ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɰɟɩɨɱɟɤ�ɩɨɫɬɚɜɨɤ.   

ɇɋɗɅ�ɞɨɥɠɧɚ�ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ�ɤɚɤ�ɫɢɫɬɟɦɚ�ɷɮɮɟɤɬɢɜɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɝɨ-
ɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɩɪɨɟɤɬɨɜ�ɜ�ɫɮɟɪɟ�ɬɪɚɧɫɩɨɪɬɚ, ɧɚɩɪɚɜɥɟɧɧɵɯ  ɧɚ   ɞɨɫɬɢɠɟ-
ɧɢɟ  ɰɟɥɟɣ�ɭɫɬɨɣɱɢɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɷɤɨɧɨɦɢɤɢ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�ɧɚ�ɨɫɧɨɜɟ  
ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɟɺ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɫɟɤɬɨɪɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɢ� ɷɮɮɟɤɬɢɜɧɚɹ� ɪɟɚɥɢɡɚɰɢɹ� ɩɨɬɟɧɰɢɚɥɚ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɫɟɪɜɢɫɧɵɯ  ɦɨɳɧɨɫɬɟɣ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ� ɫɟɤɬɨɪɚ� ɦɨɠɟɬ� ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɚ� ɩɭɬɺɦ� ɪɟɚɥɢɡɚɰɢɢ� ɤɨɦɦɟɪɱɟɫɤɢɯ� ɩɪɟɞɥɨɠɟɧɢɣ� ɛɟɥɨɪɭɫɫɤɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ�ɢ�ɩɨɫɬɚɜɳɢɤɨɜ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɟɪɜɢɫɨɜ (ɩɟɪɟ-
ɜɨɡɱɢɤɨɜ� ɜɫɟɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ, ɨɩɟɪɚɬɨɪɨɜ� ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ)  ɧɚ�ɜɧɭɬɪɟɧɧɟɦ�ɢ�ɜɧɟɲɧɟɦ�ɪɵɧɤɚɯ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ. 

ɍɱɢɬɵɜɚɹ� ɷɤɫɩɨɪɬɧɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɛɟɥɨɪɭɫɫɤɨɣ 
ɷɤɨɧɨɦɢɤɢ, ɇɋɗɅ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɬɶ�ɢɧɬɟɝɪɚɰɢɸ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɷɤɫɩɨɪɬɺ-
ɪɨɜ�ɢ�ɢɦɩɨɪɬɺɪɨɜ�ɜ�ɦɟɠɞɭɧɚɪɨɞɧɨɟ�ɷɤɨɧɨɦɢɱɟɫɤɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɢ�ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɨɜɚɬɶ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦɢ�ɫɢɫɬɟɦɚɦɢ�ɫɨɫɟɞɧɢɯ�ɫɬɪɚɧ. Ʉɪɨɦɟ�ɷɬɨɝɨ, ɧɟɨɛ-
ɯɨɞɢɦɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɇɋɗɅ�ɫ� ɫɢɫɬɟɦɚɦɢ� ɬɪɚɧɡɢɬɧɵɯ� ɫɬɪɚɧ, ɱɟɪɟɡ� ɤɨɬɨ-
ɪɵɟ�ɩɪɨɥɟɝɚɸɬ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɤɨɪɢɞɨɪɵ�ɢ�ɦɚɪɲɪɭɬɵ�ɢɡ�Ȼɟɥɚɪɭɫɢ�ɜ�ɫɬɪɚɧɵ, 
ɝɞɟ�ɧɚɯɨɞɹɬɫɹ�ɪɵɧɤɢ�ɫɛɵɬɚ�ɛɟɥɨɪɭɫɫɤɢɯ�ɬɨɜɚɪɨɜ�ɢ�ɪɵɧɤɢ�ɧɟɨɛɯɨɞɢɦɵɯ�ɞɥɹ 
Ȼɟɥɚɪɭɫɢ�ɢɦɩɨɪɬɧɵɯ� ɬɨɜɚɪɨɜ. Ⱦɥɹ�ɨɪɝɚɧɢɡɚɰɢɢ� ɬɚɤɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɧɟ-
ɨɛɯɨɞɢɦɨ�ɫɨɡɞɚɧɢɟ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ�ɞɨɥɠɧɵ�ɨɛɴɟɞɢɧɹɬɶ�ɢ 
ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɫɢɫɬɟɦ� ɫɬɪɚɧ, ɩɨ� ɤɨɬɨɪɵɦ 
ɩɪɨɯɨɞɹɬ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɤɨɪɢɞɨɪɵ. Ɍɚɤɢɟ�ɫɢɫɬɟɦɵ�ɧɚɡɵɜɚɸɬ «ɗɤɨɫɢɫɬɟɦɚɦɢ 
ɰɢɮɪɨɜɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɪɢɞɨɪɨɜ» (ɗɐɌɄ).  

Ɉɪɝɚɧɢɱɧɚɹ� ɫɜɹɡɶ� ɇɋɗɅ� ɢ� ɗɐɌɄ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɚɪɚɥ-
ɥɟɥɶɧɨɣ�ɪɚɛɨɬɵ�ɧɚɞ�ɫɨɡɞɚɧɢɟɦ�ɷɬɢɯ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ�ɜɨ�ɜɫɟɯ�ɫɬɪɚ-
ɧɚɯ, ɩɨ� ɤɨɬɨɪɵɦ� ɩɪɨɯɨɞɢɬ� ɦɟɠɞɭɧɚɪɨɞɧɵɣ� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɤɨɪɢɞɨɪ. Ⱦɥɹ 
ɤɨɨɪɞɢɧɚɰɢɢ�ɷɬɢɯ� ɪɚɛɨɬ�ɧɟɨɛɯɨɞɢɦɨ� ɫɨɡɞɚɧɢɟ� ɬɚɤɨɣ� ɫɬɪɭɤɬɭɪɵ, ɤɚɤ�ɤɨɨɪ-
ɞɢɧɚɰɢɨɧɧɵɣ�ɩɪɨɟɤɬɧɵɣ�ɨɮɢɫ (ɄɉɈ), ɢ�ɟɝɨ�ɰɢɮɪɨɜɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɜ�ɮɨɪ-
ɦɟ�ɢɧɬɟɝɪɚɰɢɨɧɧɨɣ�ɰɢɮɪɨɜɨɣ�ɩɥɚɬɮɨɪɦɵ. 

Ɍɟɨɪɢɹ� ɢ� ɦɧɨɝɨɥɟɬɧɹɹ� ɩɪɚɤɬɢɤɚ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɥɨɝɢ-
ɫɬɢɤɢ  ɞɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨɣ�ɮɨɪɦɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɬɨɜɚɪɨ-
ɞɜɢɠɟɧɢɹ� ɹɜɥɹɸɬɫɹ� ɰɟɩɢ� ɩɨɫɬɚɜɨɤ. ɉɨɷɬɨɦɭ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɰɟɥɟɫɨɨɛɪɚɡ-
ɧɵɦ�ɩɪɨɟɤɬɢɪɨɜɚɬɶ�ɇɋɗɅ�ɢ�ɗɐɌɄ  ɤɚɤ�ɫɢɫɬɟɦɵ�ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɢ�ɩɨɞɞɟɪɠɤɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɪɭɱɧɵɯ, ɧɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɰɟɩɟɣ�ɩɨ-
ɫɬɚɜɨɤ�ɢ�ɫɨɡɞɚɧɢɹ�ɰɢɮɪɨɜɵɯ. Ɉɞɧɨɣ�ɢɡ� ɨɫɧɨɜɧɵɯ�ɡɚɞɚɱ� ɭɩɪɚɜɥɟɧɢɹ�ɰɟɩɶɸ 
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ɩɨɫɬɚɜɨɤ� ɹɜɥɹɟɬɫɹ� ɤɨɨɪɞɢɧɚɰɢɹ� ɜɫɟɯ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ, ɜɤɥɸɱɚɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɢɯ�ɭɱɚɫɬɧɢɤɨɜ, ɞɟɹɬɟɥɶɧɨɫɬɶ�ɤɨɬɨɪɵɯ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɧɚɩɪɚɜ-
ɥɟɧɚ� ɧɚ� ɤɚɱɟɫɬɜɟɧɧɨɟ� ɜɵɩɨɥɧɟɧɢɟ� ɩɨɫɬɚɜɤɢ. ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ�ɜɨɜɥɟɤɚɬɶ�ɜ�ɇɋɗɅ�ɢ�ɗɐɌɄ�ɜɫɟɯ�ɤɥɸɱɟɜɵɯ�ɭɱɚɫɬɧɢɤɨɜ�ɬɨ-
ɜɚɪɨɞɜɢɠɟɧɢɹ, ɤɨɬɨɪɵɯ�ɫɥɟɞɭɟɬ� ɪɚɫɩɪɟɞɟɥɢɬɶ  ɩɨ�ɱɟɬɵɪɺɦ� ɨɫɧɨɜɧɵɦ�ɩɪɨ-
ɰɟɫɫɚɦ�ɰɟɩɢ�ɩɨɫɬɚɜɨɤ (ɪɢɫɭɧɨɤ 1).  

Ɍɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɣ�ɛɥɨɤ�ɜ�ɷɬɨɣ�ɫɬɪɭɤɬɭɪɟ�ɡɚɧɢɦɚɟɬ�ɜɟɞɭɳɟɟ�ɦɟ-
ɫɬɨ, ɜɨɜɥɟɤɚɹ�ɜ�ɩɟɪɟɜɨɡɨɱɧɵɣ�ɩɪɨɰɟɫɫ�ɩɟɪɟɜɨɡɱɢɤɨɜ�ɜɫɟɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ,  
ɜɥɚɞɟɥɶɰɟɜ� ɢ� ɨɩɟɪɚɬɨɪɨɜ� ɨɛɴɟɤɬɨɜ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɵ� ɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ, ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɰɟɧɬɪɵ, ɝɪɭɡɨɨɬ-
ɩɪɚɜɢɬɟɥɟɣ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ, ɷɤɫɩɟɞɢɬɨɪɨɜ. ɐɢɮɪɨɜɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɇɋɗɅ�ɫ 
ɩɨɦɨɳɶɸ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɢ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɧɨɪɦɚɬɢɜɧɵɯ� ɭɫɥɨɜɢɣ (ɩɪɚɜɨɜɵɯ, 
ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɬɚɪɢɮɧɵɯ) ɞɨɥɠɧɵ� ɭɫɤɨɪɹɬɶ� ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɬɨɜɚɪɨɜ�ɢ�ɢɯ� ɩɨɫɥɟɞɭɸɳɭɸ�ɞɨɫɬɚɜɤɭ�ɢ� ɪɟɚɥɢɡɚɰɢɸ, ɩɪɢ�ɷɬɨɦ�ɦɚɤɫɢɦɚɥɶɧɨ 
ɫɧɢɠɚɹ�ɨɩɟɪɚɰɢɨɧɧɵɟ�ɢɡɞɟɪɠɤɢ�ɜɫɟɯ�ɭɱɚɫɬɧɢɤɨɜ. 

ɇɋɗɅ�ɫɨɡɞɚɺɬɫɹ�ɤɚɤ�ɞɜɭɯɭɪɨɜɧɟɜɚɹ�ɰɢɮɪɨɜɚɹ�ɫɢɫɬɟɦɚ. ɉɟɪɜɵɣ, ɛɚɡɨɜɵɣ 
ɟɺ� ɭɪɨɜɟɧɶ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɦɧɨɠɟɫɬɜɨ� ɜɫɟɯ� ɤɥɸɱɟɜɵɯ� ɧɚɰɢɨɧɚɥɶɧɵɯ 
ɭɱɚɫɬɧɢɤɨɜ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ: ɩɨɬɪɟɛɢɬɟɥɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɢ�ɢ�ɩɨɫɬɚɜɳɢɤɢ�ɬɨ-
ɜɚɪɨɜ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɫɟɪɜɢɫɨɜ� ɜɫɟɯ� ɮɨɪɦ� ɫɨɛɫɬɜɟɧɧɨɫɬɢ� ɢ 
ɜɫɟɯ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ, ɚ� ɬɚɤɠɟ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ�ɪɟɝɭɥɢɪɭɸɳɢɟ�ɢ�ɤɨɧɬɪɨ-
ɥɢɪɭɸɳɢɟ�ɨɪɝɚɧɵ. ȼɬɨɪɨɣ� ɭɪɨɜɟɧɶ� ɇɋɗɅ�ɫɨɡɞɚɺɬɫɹ� ɧɚ� ɛɚɡɟ�ɂɧɬɟɝɪɚɰɢɨɧ-
ɧɨɣ� ɰɢɮɪɨɜɨɣ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɩɥɚɬɮɨɪɦɵ (ɂɐɌɅɉ), ɤɨɬɨɪɚɹ 
ɨɛɴɟɞɢɧɹɟɬ� ɫɭɛɴɟɤɬɨɜ� ɩɟɪɜɨɝɨ� ɭɪɨɜɧɹ� ɇɋɗɅ� ɢ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɢɧɮɨɪɦɚɰɢ-
ɨɧɧɨ�ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ� ɭɫɥɨɜɢɹ� ɞɥɹ  ɢɯ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚ� ɜɧɭɬɪɟɧɧɟɦ� ɢ 
ɜɧɟɲɧɟɦ� ɪɵɧɤɚɯ� ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ. ɂɐɌɅɉ� ɫɨɡɞɚɺɬ� ɬɟɯɧɢɱɟɫɤɢɣ� ɛɚɡɢɫ 
ɇɋɗɅ�ɜ�ɮɨɪɦɟ�ɟɺ�ɰɢɮɪɨɜɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɰɢɮɪɨɜɨɝɨ�ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ  
ɩɪɨɫɬɪɚɧɫɬɜɚ�ɭɱɚɫɬɧɢɤɨɜ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ (ɪɢɫɭɧɨɤ 2).   

ȼɧɟɞɪɟɧɢɟ�ɇɋɗɅ� ɞɨɥɠɧɨ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɩɭɬɺɦ  ɩɥɚɧɨɦɟɪɧɨɣ� ɰɢɮɪɨ-
ɜɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɞɟɣɫɬɜɭɸɳɢɯ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɫ 
ɩɟɪɟɜɨɞɨɦ�ɢɯ�ɧɚ�ɤɚɱɟɫɬɜɟɧɧɨ�ɧɨɜɵɣ�ɭɪɨɜɟɧɶ�ɡɚ�ɫɱɺɬ  ɜɧɟɞɪɟɧɢɹ� ɨɛɥɚɱɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ, ɬɟɯɧɨɥɨɝɢɣ�ɨɛɪɚɛɨɬɤɢ�ɛɨɥɶɲɢɯ�ɞɚɧɧɵɯ, ɩɥɚɬɮɨɪɦɟɧɧɵɯ�ɪɟɲɟ-
ɧɢɣ�ɢ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɢɧɬɟɥɥɟɤɬɚ. ɗɬɨɬ�ɩɪɨɰɟɫɫ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɩɪɨɫɬɨɣ�ɰɢɮ-
ɪɨɜɢɡɚɰɢɢ�ɬɟɦ, ɱɬɨ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɤɨɪɟɧɧɨɣ�ɪɟɢɧɠɢɧɢɪɢɧɝ�ɜɫɟɣ�ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ� ɬɨɜɚɪɨɞɜɢɠɟɧɢɟɦ� ɧɚ� ɜɧɭɬɪɟɧɧɟɦ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɨɦ� ɪɵɧɤɚɯ. 
Ɋɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ� ɬɟɯɧɨɥɨɝɢɢ, ɧɨɪɦɚɬɢɜɧɵɟ� ɚɤɬɵ� ɢ� ɩɪɚɜɢɥɚ (ɩɪɚɜɨɜɵɟ, 
ɬɟɯɧɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ) ɞɨɥɠɧɵ� ɛɵɬɶ� ɩɟɪɟɫɦɨɬ-
ɪɟɧɵ� ɢ� ɚɞɚɩɬɢɪɨɜɚɧɵ� ɤ� ɜɨɡɦɨɠɧɨɫɬɹɦ� ɰɢɮɪɨɜɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɢ� ɫɢɫɬɟɦ. 
ɇɨɜɚɹ� ɧɨɪɦɚɬɢɜɧɚɹ� ɛɚɡɚ� ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɰɢɮɪɨɜɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɢ� ɫɢɫɬɟɦ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɦɚɤɫɢ-
ɦɚɥɶɧɨɝɨ�ɷɮɮɟɤɬɚ�ɩɪɢ�ɢɯ�ɜɧɟɞɪɟɧɢɢ. 
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Ɋɢɫɭɧɨɤ 2 – ɋɟɪɜɢɫɵ�ɢɧɬɟɝɪɚɰɢɨɧɧɨɣ�ɰɢɮɪɨɜɨɣ�ɩɥɚɬɮɨɪɦɵ�ɇɋɗɅ 

ɉɪɢ� ɷɬɨɦ� ɨɱɟɜɢɞɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɨɫɬɟɩɟɧɧɨɝɨ� ɷɜɨɥɸɰɢɨɧɧɨɝɨ� ɩɟɪɟ-
ɯɨɞɚ�ɤ�ɧɨɜɵɦ�ɰɢɮɪɨɜɵɦ�ɬɟɯɧɨɥɨɝɢɹɦ�ɜ�ɦɚɫɲɬɚɛɚɯ  ɜɫɟɝɨ�ɝɨɫɭɞɚɪɫɬɜɚ�ɢ�ɧɚ 
ɜɫɟɯ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɪɢɞɨɪɚɯ�ɬɨɥɶɤɨ  ɩɨɫɥɟ�ɢɯ�ɚɩɪɨɛɢɪɨ-
ɜɚɧɢɹ�ɧɚ�ɩɢɥɨɬɧɵɯ�ɩɪɨɟɤɬɚɯ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɨɩɵɬɧɵɯ�ɩɨɥɢɝɨɧɨɜ. 

ȼɧɟɞɪɟɧɢɟ� ɇɋɗɅ� ɧɟ� ɞɨɥɠɧɨ� ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ� ɝɪɚɧɢɰɚɦɢ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɚ, ɬɚɤ� ɤɚɤ� ɞɥɹ� ɩɪɨɞɜɢɠɟɧɢɹ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɬɨɜɚɪɨɜ� ɧɚ� ɜɧɟɲɧɢɟ 
ɪɵɧɤɢ� ɬɪɟɛɭɟɬɫɹ  ɨɛɟɫɩɟɱɢɬɶ� ɟɞɢɧɫɬɜɨ�ɩɪɨɰɟɫɫɚ�ɩɨɫɬɚɜɤɢ�ɧɚ�ɜɫɺɦ�ɩɪɨɬɹɠɟ-
ɧɢɢ� ɦɚɪɲɪɭɬɚ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɰɟɩɢ� ɩɨɫɬɚɜɨɤ, ɩɪɨɥɟɝɚɸɳɟɝɨ� ɱɟɪɟɡ  ɬɪɚɧɫ-
ɩɨɪɬɧɵɟ� ɤɨɪɢɞɨɪɵ «Ɂɚɩɚɞ�í�ȼɨɫɬɨɤ» ɢ «ɋɟɜɟɪ�í�ɘɝ». Ⱦɥɹ� ɷɬɨɝɨ� ɬɪɟɛɭɟɬɫɹ 
ɰɢɮɪɨɜɚɹ�ɬɪɚɧɫɮɨɪɦɚɰɢɹ�ɞɟɣɫɬɜɭɸɳɢɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɝɨ�ɦɚɪ-
ɲɭɬɚ. ɗɬɨ� ɜɨɡɦɨɠɧɨ� ɩɪɢ� ɝɚɪɦɨɧɢɡɚɰɢɢ� ɧɨɪɦɚɬɢɜɧɵɯ� ɭɫɥɨɜɢɣ� ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɟɪɟɜɨɡɤɢ�ɜɨ�ɜɫɟɯ�ɫɬɪɚɧɚɯ, ɩɨ�ɤɨɬɨɪɵɦ�ɩɪɨɯɨɞɹɬ�ɦɚɪɲɪɭɬɵ�ɰɟɩɟɣ�ɩɨɫɬɚɜɨɤ; 
ɜɧɟɞɪɟɧɢɢ� ɜɨ� ɜɫɟɯ� ɇɋɗɅ� ɢɧɬɟɪɨɨɩɟɪɚɛɟɥɶɧɵɯ� ɢɧɫɬɭɪɦɟɧɬɨɜ, ɫɨɩɪɹɝɚɟɦɵɯ 
ɩɨ�ɝɪɚɧɢɰɚɦ�ɫɬɪɚɧ�ɜ�ɟɞɢɧɭɸ�ɫɤɜɨɡɧɭɸ�ɛɟɫɲɨɜɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ; ɫɨɡɞɚɧɢɢ�ɜɨ 
ɜɫɟɯ�ɇɋɗɅ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ  ɫɬɪɭɤɬɭɪ� ɞɥɹ� ɤɨɨɪɞɢɧɚɰɢɢ� ɩɟɪɟɜɨɡɨɱɧɨɣ� ɪɚ-
ɛɨɬɵ� ɥɨɝɢɫɬɢɤɢ� ɧɚ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɭɱɚɫɬɤɚɯ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɦɚɪɲɪɭɬɨɜ� ɢ 
ɫɬɵɤɚɯ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢɧɮɪɚɫɬɪɭɤɬɭɪ, ɤɨɬɨɪɚɹ�ɮɨɪɦɢɪɭɟɬɫɹ�ɩɨ 
ɩɪɢɧɰɢɩɭ «ɟɞɢɧɨɝɨ�ɨɤɧɚ» (ɪɢɫɭɧɨɤ 3).   
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Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɚ�ɢɧɬɟɝɪɚɰɢɨɧɧɨɣ�ɰɢɮɪɨɜɨɣ�ɩɥɚɬɮɨɪɦɵ 

  ɗɤɨɫɢɫɬɟɦɵ «ȿɞɢɧɨɝɨ  ɨɤɧɚ» Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ  

ɉɚɪɚɥɥɟɥɶɧɨ� ɫ� ɪɚɡɪɚɛɨɬɤɨɣ� ɇɋɗɅ� ɩɪɨɟɤɬɧɵɟ� ɫɬɪɭɤɬɭɪɵ� Ɋɟɫɩɭɛɥɢɤɢ 
Ȼɟɚɪɭɫɶ�ɞɨɥɠɧɵ�ɭɱɚɫɬɜɨɜɚɬɶ�ɜ�ɪɚɡɪɚɛɨɬɤɟ�ɗɤɨɫɢɫɬɟɦ�ɰɢɮɪɨɜɵɯ�ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ� ɤɨɪɢɞɨɪɨɜ (ɗɐɌɄ). ɉɪɢ� ɷɬɨɦ� ɗɐɌɄ� ɞɨɥɠɧɵ� ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ� ɤɚɤ 
ɞɜɭɯɭɪɨɜɧɟɜɵɟ�ɫɢɫɬɟɦɵ, ɝɞɟ�ɩɟɪɜɵɣ�ɭɪɨɜɟɧɶ – ɷɬɨ�ɇɋɗɅ�ɫɬɪɚɧ, ɱɟɪɟɡ�ɤɨɬɨ-
ɪɵɟ� ɩɪɨɯɨɞɢɬ� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɤɨɪɢɞɨɪ. ȼɬɨɪɨɣ� ɭɪɨɜɟɧɶ�ɐɌɄ�ɞɨɥɠɟɧ� ɫɨɡɞɚ-
ɜɚɬɶɫɹ� ɨɩɟɪɚɬɨɪɚɦɢ�ɇɋɗɅ� ɫɬɪɚɧ, ɩɨ� ɤɨɬɨɪɵɦ� ɩɪɨɯɨɞɢɬ� ɬɪɚɧɫɩɨɪɬɧɵɣ� ɤɨ-
ɪɢɞɨɪ. Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɨɛɟɫɩɟɱɢɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ 
ɩɟɪɟɜɨɡɤɚɦɢ� ɩɨ� ɜɫɟɦɭ� ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ� ɬɪɚɧɫɩɨɪɬɧɨɦɭ� ɤɨɪɢɞɨɪɭ (ɆɌɄ) 
ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɫɭɜɟɪɟɧɢɬɟɬɚ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. ɋɭɜɟɪɟɧɢɬɟɬ� ɛɭɞɟɬ� ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� ɬɟɦ, ɱɬɨ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɨɩɟ-
ɪɚɰɢɨɧɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɵɦ�ɤɨɦɩɥɟɤɫɨɦ� ɫɬɪɚɧɵ�ɛɭɞɟɬ� ɨɫɭɳɟɫɬɜ-
ɥɹɬɶɫɹ�ɧɚ�ɩɟɪɜɨɦ�ɭɪɨɜɧɟ,  ɬ.  ɟ.  ɜ�ɪɚɦɤɚɯ�ɇɋɗɅ.  Ⱥ�ɧɚ�ɜɬɨɪɨɦ,  ɦɟɠɞɭɧɚɪɨɞ-
ɧɨɦ, ɭɪɨɜɧɟ� ɐɌɄ� ɛɭɞɟɬ� ɜɵɩɨɥɧɹɬɶɫɹ� ɬɨɥɶɤɨ� ɤɨɨɪɞɢɧɚɰɢɹ� ɪɚɛɨɬɵ� ɇɋɗɅ 
ɫɬɪɚɧ, ɩɨ� ɤɨɬɨɪɵɦ� ɩɪɨɯɨɞɹɬ� ɆɌɄ� ɜ� ɱɚɫɬɢ� ɫɢɧɯɪɨɧɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ 
ɩɪɨɰɟɫɫɚ�ɧɚ�ɫɬɵɤɚɯ�ɷɬɢɯ�ɫɬɪɚɧ�ɞɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɰɟɥɢ, ɜɵ-
ɪɚɠɚɟɦɨɣ�ɜ�ɤɚɱɟɫɬɜɟɧɧɨɣ�ɩɨɫɬɚɜɤɟ�ɝɪɭɡɨɜ. Ⱦɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɯ�ɮɭɧɤɰɢɣ�ɜ�ɇɋɗɅ�ɞɨɥɠɟɧ�ɫɨɡɞɚɜɚɬɶɫɹ�ɇɚɰɢɨɧɚɥɶɧɵɣ�ɤɨ-
ɨɪɞɢɧɚɰɢɨɧɧɵɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɣ�ɰɟɧɬɪ (ɇɄɌɅɐ), ɚ�ɧɚ�ɦɟɠɞɭɧɚ-
ɪɨɞɧɨɦ� ɭɪɨɜɧɟ – Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢ-
ɱɟɫɤɢɣ�ɰɟɧɬɪ (ɆɄɌɅɐ).  
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ɂɐɌɅɉ�ɧɟ� ɞɨɥɠɧɚ� ɩɨɞɦɟɧɹɬɶ� ɫɨɛɨɣ� ɤɨɪɩɨɪɚɬɢɜɧɵɟ�Ⱥɋɍ (ɂɌ�ɫɢɫɬɟɦɵ) 
ɭɱɚɫɬɧɢɤɨɜ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ, ɚ�ɫɨɡɞɚɜɚɬɶɫɹ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�ɢ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɢɧɬɟ-
ɝɪɚɰɢɸ�ɭɱɚɫɬɧɢɤɨɜ�ɜ�ɇɋɗɅ�ɢ�ɗɐɌɄ�ɞɥɹ  ɛɟɡɨɩɚɫɧɨɝɨ�ɰɢɮɪɨɜɨɝɨ�ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ�ɫ�ɢɧɨɫɬɪɚɧɧɵɦɢ�ɭɱɚɫɬɧɢɤɚɦɢ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ. ɉɪɢ�ɩɨɞɤɥɸɱɟɧɢɢ�ɭɱɚ-
ɫɬɧɢɤɚ� ɤ�ɇɋɗɅ� ɨɩɟɪɚɬɨɪ�ɂɐɌɅɉ� ɞɨɥɠɟɧ� ɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɂɌ�ɫɢɫɬɟɦɭ� ɷɬɨɝɨ 
ɭɱɚɫɬɧɢɤɚ, ɨɩɪɟɞɟɥɹɬɶ�ɭɪɨɜɟɧɶ�ɟɺ�ɰɢɮɪɨɜɨɣ�ɡɪɟɥɨɫɬɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɨɬɟɧ-
ɰɢɚɥɶɧɵɦɢ�ɩɚɪɬɧɺɪɚɦɢ�ɜ�ɪɚɦɤɚɯ� ɬɟɯɧɨɥɨɝɢɣ�ɇɋɗɅ�ɢ�ɗɐɌɄ�ɢ�ɞɚɜɚɬɶ�ɪɟɤɨ-
ɦɟɧɞɚɰɢɢ�ɩɨ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ, ɜɤɥɸɱɚɹ�ɦɨɞɟɪɧɢɡɚɰɢɸ.  

ȼ�ɰɟɥɹɯ�ɭɫɬɪɚɧɟɧɢɹ�ɰɢɮɪɨɜɨɝɨ�ɧɟɪɚɜɟɧɫɬɜɚ�ɇɋɗɅ�ɝɨɫɭɞɚɪɫɬɜ, ɩɨ�ɤɨɬɨɪɵɦ 
ɩɪɨɯɨɞɹɬ�Ɇɟɠɞɭɧɚɪɨɞɧɵɟ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɤɨɪɢɞɨɪɵ, ɜɤɥɸɱɚɹ «ɋɟɜɟɪ�í�ɘɝ» ɢ 
©Ɂɚɩɚɞ�í�ȼɨɫɬɨɤ», ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ�ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ�ɂɌ�ɫɢɫ-
ɬɟɦɵ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɫ�ɭɱɺɬɨɦ�ɨɩɵɬɚ�ɈȺɈ «ɊɀȾ» ɢ�ɞɪɭɝɢɯ 
ɚɞɦɢɧɢɫɬɪɚɰɢɣ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ. 

ɐɟɥɢ�ɢ�ɡɚɞɚɱɢ�ɇɋɗɅ�ɢ�ɗɐɌɄ�ɫɜɹɡɵɜɚɸɬɫɹ�ɫ�ɨɩɬɢɦɢɡɚɰɢɟɣ�ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɢ�ɪɟɚɥɢɡɚɰɢɟɣ�ɬɨɜɚɪɨɜ�ɢɫɯɨɞɹ�ɢɡ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɬɨɪɝɨɜɨ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢ-
ɫɬɢɱɟɫɤɨɣ�ɩɨɞɞɟɪɠɤɢ  ɩɪɨɞɜɢɠɟɧɢɹ  ɢɯ�ɧɚ�ɜɧɭɬɪɟɧɧɢɟ�ɢ�ɜɧɟɲɧɢɟ�ɪɵɧɤɢ�ɬɨ-
ɜɚɪɨɞɜɢɠɟɧɢɹ. ȼ�ɭɫɥɨɜɢɹɯ�ɧɟɨɩɪɟɞɟɥɺɧɧɨɫɬɢ� ɤɨɧɴɸɧɤɬɭɪɵ�ɜɧɟɲɧɢɯ�ɪɵɧ-
ɤɨɜ� ɫɛɵɬɚ� ɩɪɨɞɭɤɰɢɢ� ɢ� ɫɚɧɤɰɢɣ� ɧɟɞɪɭɠɟɫɬɜɟɧɧɵɯ� ɫɬɪɚɧ� ɜɨɡɧɢɤɚɸɬ 
ɡɧɚɱɢɬɟɥɶɧɵɟ� ɪɢɫɤɢ� ɩɟɪɟɩɪɨɢɡɜɨɞɫɬɜɚ� ɬɨɜɚɪɨɜ. Ⱦɥɹ  ɦɢɧɢɦɢɡɚɰɢɢ� ɷɬɢɯ 
ɪɢɫɤɨɜ� ɗɤɨɫɢɫɬɟɦɟ «ȿɞɢɧɨɝɨ� ɨɤɧɚ» ɞɨɥɠɧɵ� ɛɵɬɶ� ɰɢɮɪɨɜɵɟ� ɦɟɯɚɧɢɡɦɵ 
ɦɚɪɤɟɬɢɧɝɨɜɨɝɨ�ɩɨɢɫɤɚ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ�ɪɵɧɤɨɜ�ɫɛɵɬɚ�ɫɬɪɚɧɚɯ�ɝɥɨɛɚɥɶɧɨɝɨ 
ɘɝɚ (ɫɬɪɚɧ� ɞɚɥɶɧɟɣ� ɞɭɝɢ).  ɉɚɪɚɥɥɟɥɶɧɨ� ɫ� ɷɬɢɦ� ɜ� ɇɋɗɅ  ɞɨɥɠɧɵ� ɫɨɡɞɚ-
ɜɚɬɶɫɹ   ɰɢɮɪɨɜɵɟ� ɦɟɯɚɧɢɡɦɵ  ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ  ɰɟɩɟɣ�ɩɨɫɬɚɜɨɤ� ɬɨɜɚɪɨɜ�ɧɚ� ɷɬɢ� ɪɵɧɤɢ.  ȼ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚ-
ɪɭɫɶ�ɬɚɤɚɹ�ɡɚɞɚɱɚ�ɨɫɨɛɟɧɧɨ�ɚɤɬɭɚɥɶɧɚ�ɞɥɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ�ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ. 
ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɦɧɨɝɢɟ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ�ɩɪɟɞɩɪɢɹɬɢɹ�ɜɵɧɭɠɞɟɧɵ 
ɫɞɟɪɠɢɜɚɬɶ� ɨɛɴɺɦɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ  ɢ�ɜɵɪɚɳɢɜɚɧɢɹ�ɤɚɪɬɨɮɟɥɹ, ɫɜɺɤɥɵ, ɡɟɪ-
ɧɨɜɵɯ�ɢ�ɞɪɭɝɢɯ�ɤɭɥɶɬɭɪ�ɢɡ�ɡɚ�ɨɬɫɭɬɫɬɜɢɹ�ɫɨɜɪɟɦɟɧɧɵɯ�ɩɥɨɞɨɨɜɨɳɧɵɯ�ɛɚɡ, 
ɡɟɪɧɨɜɵɯ�ɷɥɟɜɚɬɨɪɨɜ�ɞɥɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɢ�ɯɪɚɧɟɧɢɹ�ɤɭɥɶɬɭɪ. ɋɞɟɪɠɢɜɚɸɳɢɦ 
ɮɚɤɬɨɪɨɦ� ɹɜɥɹɟɬɫɹ� ɞɟɮɢɰɢɬ� ɩɪɨɩɭɫɤɧɵɯ, ɩɪɨɜɨɡɧɵɯ� ɢ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɫɩɨɫɨɛɧɨɫɬɟɣ� ɨɛɴɟɤɬɨɜ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ�ɷɬɨɣ�ɡɚɞɚɱɢ�ɜ�ɇɋɗɅ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɰɢɮɪɨɜɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ�ɛɚɥɚɧɫɚ�ɫɩɪɨɫɚ�ɢ�ɩɪɟɞɥɨɠɟɧɢɹ� ɨɩɪɟɞɟɥɺɧɧɵɯ�ɬɨɜɚɪɨɜ�ɧɚ�ɜɧɭɬɪɟɧ-
ɧɟɦ�ɢ�ɜɧɟɲɧɟɦ�ɪɵɧɤɚɯ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ�ɫ�ɭɱɺɬɨɦ�ɢɦɟɸɳɢɯɫɹ�ɬɪɚɧɫɩɨɪɬɧɨ-
ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɪɟɫɭɪɫɨɜ�ɞɥɹ�ɩɪɨɞɜɢɠɟɧɢɹ�ɬɨɜɚɪɨɜ�ɧɚ�ɷɬɢ�ɪɵɧɤɢ.  

ȼ� ɷɬɢɯ� ɭɫɥɨɜɢɹɯ� ɜ� ɱɢɫɥɟ� ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ� ɡɚɞɚɱ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɨɩɬɢɦɢɡɚɰɢɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨ-
ɝɢɫɬɢɱɟɫɤɢɯ� ɪɟɫɭɪɫɨɜ, ɜɤɥɸɱɚɹ� ɩɪɨɩɭɫɤɧɵɟ� ɫɩɨɫɨɛɧɨɫɬɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ�ɞɥɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɜɨɡɦɨɠɧɨɝɨ�ɢ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɭɞɨɜɥɟ-
ɬɜɨɪɟɧɢɹ�ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɝɨ�ɫɩɪɨɫɚ�ɧɚ�ɩɟɪɟɜɨɡɤɢ  ɢ�ɫɨɩɭɬɫɬɜɭɸɳɢɟ  ɬɪɚɧɫ-
ɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɫɟɪɜɢɫɵ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɷɤɨɧɨɦɢɤɢ, ɚ� ɬɚɤɠɟ� ɜɵɫɨɤɨ-
ɷɮɮɟɤɬɢɜɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɬɪɚɧɡɢɬɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɫɬɪɚɧɵ. 
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Ɉɫɧɨɜɨɣ�ɇɋɗɅ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɫɨɡɞɚɜɚɟɦɚɹ�ɧɚ�ɂɐɌɅɉ�ɨɛɨɛɳɟɧɧɚɹ�ɰɢɮ-
ɪɨɜɚɹ�ɦɨɞɟɥɶ�ɮɢɡɢɱɟɫɤɨɣ (ɦɚɬɟɪɢɚɥɶɧɨɣ) ɧɚɰɢɨɧɚɥɶɧɨɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢ-
ɫɬɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɟɺ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɦɨɞɟɥɹɦɢ�ɢɧɨɫɬɪɚɧɧɵɯ  
ɨɛɴɟɤɬɨɜ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɨɜ, ɤɨɬɨɪɵɟ� ɫɨɡɞɚɸɬɫɹ� ɜ 
ɗɐɌɄ. ɐɢɮɪɨɜɚɹ�ɦɨɞɟɥɶ�ɇɋɗɅ�ɞɨɥɠɧɚ�ɨɬɪɚɠɚɬɶ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ� ɫɬɪɭɤ-
ɬɭɪɭ� ɫɢɫɬɟɦɵ; ɩɪɚɜɨɜɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ, ɬɟɯɧɢɱɟɫɤɭɸ, ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɭɸ, ɬɚɪɢɮɧɭɸ�ɛɚɡɭ; ɰɢɮɪɨɜɭɸ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�ɰɟɥɨɫɬɧɨɣ�ɫɢɫɬɟɦɵ�ɢ  ɩɨ 
ɜɢɞɚɦ� ɬɪɚɧɫɩɨɪɬɚ; ɩɪɟɞɥɨɠɟɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɫɟɪɜɢɫɨɜ (ɞɚ-
ɥɟɟ�í�ɌɅɋ) ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ; ɫɩɪɨɫ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɫɟɪ-
ɜɢɫɵ; ɞɢɧɚɦɢɱɟɫɤɢɣ�ɛɚɥɚɧɫ�ɫɩɪɨɫɚ�ɢ�ɩɪɟɞɥɨɠɟɧɢɹ. ɐɢɮɪɨɜɚɹ�ɦɨɞɟɥɶ�ɇɋɗɅ 
ɫɨɡɞɚɺɬɫɹ� ɧɚ� ɛɚɡɟ� ɂɧɬɟɝɪɚɰɢɨɧɧɨɣ� ɰɢɮɪɨɜɨɣ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɩɥɚɬɮɨɪɦɵ, ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɫɟɪɜɢɫɨɜ, ɛɚɧɤɨɜ-
ɫɤɢɯ�ɢ�ɫɬɪɚɯɨɜɵɯ�ɫɬɪɭɤɬɭɪ, ɚ�ɬɚɤɠɟ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɪɟɝɭɥɢɪɭɸɳɢɯ�ɢ�ɤɨɧ-
ɬɪɨɥɢɪɭɸɳɢɯ.  

ɐɢɮɪɨɜɚɹ� ɨɛɨɛɳɺɧɧɚɹ� ɦɨɞɟɥɶ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟ-
ɫɤɨɣ�ɫɢɫɬɟɦɵ�ɫɨɡɞɚɺɬɫɹ�ɩɭɬɺɦ�ɨɛɴɟɞɢɧɟɧɢɹ�ɜɨɤɪɭɝ�ɢɧɬɟɝɪɚɰɢɨɧɧɨɣ�ɰɢɮɪɨ-
ɜɨɣ�ɩɥɚɬɮɨɪɦɵ�ɂɌ�ɫɢɫɬɟɦ�ɜɫɟɯ�ɤɥɸɱɟɜɵɯ�ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ�ɢ�ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɟɪɜɢɫɨɜ, ɚ�ɬɚɤɠɟ�ɩɪɢɱɚɫɬɧɵɯ�ɪɟɝɭɥɢɪɭɸɳɢɯ�ɢ 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɨɪɝɚɧɨɜ. ɇɚ�ɛɚɡɟ�ɢɧɬɟɝɪɚɰɢɨɧɧɨɣ�ɩɥɚɬ-
ɮɨɪɦɵ� ɫɨɡɞɚɺɬɫɹ� ɟɞɢɧɨɟ� ɞɨɜɟɪɢɬɟɥɶɧɨɟ� ɰɢɮɪɨɜɨɟ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟ-
ɫɤɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɧɚ�ɨɫɧɨɜɟ�ɟɞɢɧɵɯ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɢ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɫɬɚɧ-
ɞɚɪɬɨɜ.  

ɇɋɗɅ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɨɩɬɢɦɢɡɚɰɢɸ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨ-
ɝɢɫɬɢɱɟɫɤɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɧɚɰɢɨɧɚɥɶɧɨɣ�ɷɤɨɧɨɦɢɤɢ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ 
ɩɭɬɺɦ�ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɟɺ�ɬɟɯɧɨɥɨɝɢɣ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɪɟɚɥɢɡɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɟɪɜɢɫɨɜ�ɌɅɋ). ɇɚ�ɂɐɌɅɉ�ɞɨɥɠɧɵ�ɫɨɡɞɚɜɚɬɶɫɹ  
ɰɢɮɪɨɜɵɟ�ɦɨɞɟɥɢ� ɫɩɪɨɫɚ� ɢ�ɩɪɟɞɥɨɠɟɧɢɹ�ɌɅɋ, ɚ� ɬɚɤɠɟ  ɞɢɧɚɦɢɤɢ� ɛɚɥɚɧɫɚ 
ɫɩɪɨɫɚ�ɢ�ɩɪɟɞɥɨɠɟɧɢɹ�ɌɅɋ. 

ɋɯɟɦɚ�ɤɥɸɱɟɜɵɯ�ɰɟɥɟɜɵɯ�ɡɚɞɚɱ�ɇɋɗɅ  ɢ�ɗɐɌɄ�ɩɪɢɜɟɞɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 4. 
Ɇɨɞɟɥɶ�ɫɩɪɨɫɚ�ɌɅɋ�ɮɨɪɦɢɪɭɟɬɫɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ�ɬɨɜɚɪɨɜ�ɜɫɟɯ�ɨɬɪɚɫ-

ɥɟɣ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɷɤɨɧɨɦɢɤɢ. Ⱦɥɹ� ɷɬɨɝɨ� ɩɪɨɢɡɜɨɞɢɬɟɥɢ� ɪɚɡɦɟɳɚɸɬ� ɧɚ 
ɂɐɌɅɉ� ɜ� ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ� ɜɢɞɟ� ɡɚɹɜɤɢ� ɧɚ� ɩɟɪɟɜɨɡɤɢ, ɨɬɪɚɠɚɸɳɢɟ� ɩɨ-
ɬɪɟɛɧɨɫɬɢ�ɜ�ɨɩɪɟɞɟɥɺɧɧɵɯ�ɌɅɋ�ɧɚ�ɨɩɪɟɞɟɥɺɧɧɵɣ�ɩɥɚɧɨɜɵɣ�ɩɟɪɢɨɞ�ɫ�ɪɚɡɞɟ-
ɥɟɧɢɟɦ�ɩɨ�ɱɟɬɵɪɟɦ�ɛɚɡɨɜɵɦ�ɩɪɨɰɟɫɫɚɦ�ɰɟɩɢ�ɩɨɫɬɚɜɨɤ (ɜɧɭɬɪɢɪɟɫɩɭɛɥɢɤɚɧ-
ɫɤɢɟ�ɩɟɪɟɜɨɡɤɢ, ɷɤɫɩɨɪɬ, ɢɦɩɨɪɬ�ɢ�ɬɪɚɧɡɢɬ).  

Ɇɨɞɟɥɶ� ɩɪɟɞɥɨɠɟɧɢɹ� ɌɅɋ� ɮɨɪɦɢɪɭɟɬɫɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ� ɢ� ɩɨɫɬɚɜɳɢ-
ɤɚɦɢ�ɌɅɋ�ɩɨ�ɱɟɬɵɪɟɦ�ɛɚɡɨɜɵɦ�ɩɪɨɰɟɫɫɚɦ�ɰɟɩɢ�ɩɨɫɬɚɜɨɤ. ɗɬɚ�ɦɨɞɟɥɶ�ɞɨɥɠ-
ɧɚ� ɨɬɪɚɠɚɬɶ� ɝɨɬɨɜɧɨɫɬɶ� ɩɟɪɟɜɨɡɱɢɤɨɜ,  ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɤ�ɜɵɩɨɥɧɟɧɢɸ�ɡɚɹɜɨɤ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɧɨɪ-
ɦɚɬɢɜɧɵɯ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ, ɤɚɱɟɫɬɜɟɧɧɵɯ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɵ�ɇɋɗɅ�ɢ�ɗɐɌɄ�ɞɨɥɠɧɵ�ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ�ɢ�ɜɧɟ-
ɞɪɹɬɶɫɹ�ɩɚɪɚɥɥɟɥɶɧɨ, ɬɚɤ�ɤɚɤ�ɨɧɢ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɫɤɜɨɡɧɵɯ�ɛɟɫ-
ɲɨɜɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɫɜɨɛɨɞɧɨɝɨ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ�ɩɨ  ɦɟɠɞɭɧɚɪɨɞɧɵɦ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɦ�ɤɨɪɢɞɨɪɚɦ�ɫ�ɰɟɥɶɸ�ɨɩɬɢɦɢɡɚɰɢɢ�ɰɟɩɟɣ�ɩɨɫɬɚɜɨɤ�ɬɨɜɚɪɨɜ.  
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ɗɬɢ�ɫɢɫɬɟɦɵ�ɞɨɥɠɧɵ�ɨɛɟɫɩɟɱɢɬɶ�ɤɨɨɪɞɢɧɚɰɢɸ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɂɌ�ɫɢɫɬɟɦ 
ɧɚɰɢɨɧɚɥɶɧɵɯ�ɭɱɚɫɬɤɚɯ�ɆɌɄ, ɤɨɬɨɪɵɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɭɩɪɚɜɥɟɧɢɟ: 

í� ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ� ɩɨɬɨɤɚɦɢ� ɰɟɩɟɣ� ɩɨɫɬɚɜɨɤ, ɜɤɥɸɱɚɹ� ɸɪɢɞɢɱɟɫɤɢ 
ɡɧɚɱɢɦɵɟ�ɰɢɮɪɨɜɵɟ�ɞɚɧɧɵɟ�ɢ�ɞɨɤɭɦɟɧɬɵ, ɧɚ�ɨɫɧɨɜɟ�ɨɪɝɚɧɢɡɚɰɢɢ�ɜɡɚɢɦɧɨɝɨ 
ɩɪɢɡɧɚɧɢɹ�ɞɨɤɭɦɟɧɬɨɜ�ɪɚɡɧɨɣ�ɸɪɢɫɞɢɤɰɢɢ�ɩɪɢ�ɬɪɚɧɫɝɪɚɧɢɱɧɨɦ�ɨɛɦɟɧɟ; 

í�ɦɚɬɟɪɢɚɥɶɧɵɦɢ�ɬɨɜɚɪɨ�ɬɪɚɧɫɩɨɪɬɧɵɦɢ�ɩɨɬɨɤɚɦɢ�ɧɚ�ɨɫɧɨɜɟ�ɨɪɝɚɧɢɡɚ-
ɰɢɢ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɩɭɫɤɧɵɯ, ɩɪɨɜɨɡɧɵɯ� ɢ� ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɸɳɢɯ�ɪɟɫɭɪɫɨɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɧɚ 
ɧɚɰɢɨɧɚɥɶɧɵɯ�ɭɱɚɫɬɤɚɯ�ɆɌɄ.  

ɋɢɫɬɟɦɵ�ɇɋɗɅ�ɢ�ɗɐɌɄ�ɞɨɥɠɧɵ�ɨɫɧɨɜɵɜɚɬɶɫɹ: 
í�ɧɚ�ɝɚɪɦɨɧɢɡɚɰɢɢ�ɢ�ɚɞɚɩɬɚɰɢɢ�ɤ�ɰɢɮɪɨɜɵɦ�ɬɟɯɧɨɥɨɝɢɹɦ, ɚ�ɬɚɤɠɟ�ɤ�ɧɨ-

ɜɵɦ� ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɦ� ɜɵɡɨɜɚɦ,  ɪɟɝɭɥɹɬɢɜɧɵɯ� ɢ� ɧɨɪɦɚɬɢɜɧɵɯ (ɩɪɚɜɨɜɵɯ, 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ (ɬɚɪɢɮɧɵɯ), ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ�ɬɟɯɧɢɱɟɫɤɢɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɢ 
ɢɧɵɯ)  ɭɫɥɨɜɢɣ� ɢ�ɩɪɚɜɢɥ� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɤɜɨɡɧɨɝɨ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ�ɩɨ�ɆɌɄ 
ɱɟɪɟɡ�ɟɝɨ  ɧɚɰɢɨɧɚɥɶɧɵɟ�ɭɱɚɫɬɤɢ; 

í�ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɞɟɣɫɬɜɭɸɳɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ�ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɨɬɨɤɨɜ,  ɫɨɡɞɚɧɢɹ� ɰɢɮɪɨɜɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɞɥɹ 
ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɯ�ɨɪɝɚɧɨɜ�ɆɌɄ�ɧɚ�ɧɚɰɢɨɧɚɥɶɧɨɦ�ɢ�ɦɟɠɞɭɧɚɪɨɞɧɨɦ�ɭɪɨɜɧɹɯ;  

í� ɫɨɡɞɚɧɢɹ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɨ�ɭɩɪɚɜ-
ɥɹɸɳɢɯ� ɨɪɝɚɧɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɨɪɝɚɧɢɡɚɰɢɸ� ɫɜɨɛɨɞɧɨɝɨ� ɬɨɜɚɪɨɞɜɢɠɟ-
ɧɢɹ�ɩɨ�ɆɌɄ, ɜɤɥɸɱɚɹ�ɬɨɜɚɪɨɩɪɨɜɨɞɹɳɢɟ�ɡɜɟɧɶɹ�ɤɚɠɞɨɣ�Ɇɐɉ,  ɩɪɢ�ɫɨɛɥɸ-
ɞɟɧɢɢ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɭɜɟɪɟɧɢɬɟɬɚ� ɜɫɟɯ� ɧɚɰɢɨɧɚɥɶɧɵɯ 
ɭɱɚɫɬɤɨɜ�ɆɌɄ; 

ɗɬɢ� ɫɢɫɬɟɦɵ� ɞɨɥɠɧɵ� ɫɨɡɞɚɜɚɬɶɫɹ� ɤɚɤ� ɢɧɬɟɝɪɚɰɢɨɧɧɵɟ, ɨɛɴɟɞɢɧɹɸɳɢɟ 
ɂɌ�ɫɢɫɬɟɦɵ� ɭɱɚɫɬɧɢɤɨɜ� ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ� ɢ� ɮɨɪɦɢɪɭɸɳɢɟ� ɧɚ� ɢɯ� ɨɫɧɨɜɟ 
ɰɢɮɪɨɜɭɸ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�ɆɌɄ�ɢ  ɟɝɨ�ɞɨɜɟɪɢɬɟɥɶɧɨɟ�ɰɢɮɪɨɜɨɟ�ɩɪɨɫɬɪɚɧ-
ɫɬɜɨ. ȼ�ɪɚɦɤɚɯ�ɷɬɨɝɨ�ɰɢɮɪɨɜɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɞɨɥɠɧɵ�ɫɨɡɞɚɜɚɬɶɫɹ�ɛɟɫɲɨɜ-
ɧɵɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɆɌɄ� ɜ� ɰɟɥɨɦ� ɢ� ɟɝɨ 
ɧɚɰɢɨɧɚɥɶɧɵɯ�ɭɱɚɫɬɤɨɜ, ɚ�ɬɚɤɠɟ�ɬɨɜɚɪɨɩɪɨɜɨɞɹɳɢɯ�ɡɜɟɧɶɟɜ�ɰɟɩɟɣ�ɩɨɫɬɚɜɨɤ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ�ɆɌɄ.  

Ⱦɥɹ� ɰɢɮɪɨɜɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɬɟɯɧɨɥɨɝɢɣ� ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ� ɩɨ� ɆɌɄ 
ɞɨɥɠɧɚ�ɛɵɬɶ�ɫɨɡɞɚɧɚ�ɫɢɫɬɟɦɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɛɚɥɚɧɫɚ�ɫɩɪɨɫɚ�ɢ�ɩɪɟɞɥɨɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɟɪɜɢɫɨɜ (ɌɅɋ). ȼ�ɨɫɧɨɜɟ�ɷɬɨɣ�ɫɢɫɬɟɦɵ�ɞɨɥɠɧɵ 
ɛɵɬɶ�ɨɛɨɛɳɺɧɧɵɟ�ɰɢɮɪɨɜɵɟ�ɦɨɞɟɥɢ�ɫɩɪɨɫɚ�ɢ�ɩɪɟɞɥɨɠɟɧɢɹ�ɌɅɋ. 

Ɉɫɧɨɜɧɨɣ� ɰɟɥɶɸ� ɇɋɗɅ� ɹɜɥɹɟɬɫɹ  ɰɢɮɪɨɜɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɩɪɢɧɹɬɢɹ� ɭɩ-
ɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɩɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɸ� ɧɚɰɢɨɧɚɥɶɧɵɯ� ɪɟɫɭɪɫɨɜ� ɬɪɚɧɫ-
ɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ� ɞɥɹ� ɦɚɤɫɢ-
ɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɨɝɨ� ɢ� ɤɚɱɟɫɬɜɟɧɧɨɝɨ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ� ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɝɨ 
ɫɩɪɨɫɚ�ɧɚ�ɩɟɪɟɜɨɡɤɢ  ɢ�ɫɨɩɭɬɫɬɜɭɸɳɢɟ  ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ  ɫɟɪɜɢɫɵ 
ɧɚɰɢɨɧɚɥɶɧɨɣ�ɷɤɨɧɨɦɢɤɢ, ɫɨɰɢɚɥɶɧɨɣ�ɫɮɟɪɵ�ɢ�ɝɨɫɭɞɚɪɫɬɜɚ�ɩɪɢ�ɨɛɟɫɩɟɱɟɧɢɢ 
ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ  ɦɢɧɢɦɢɡɚɰɢɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ�ɩɪɢ�ɜɵɫɨɤɨ-
ɷɮɮɟɤɬɢɜɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɬɪɚɧɡɢɬɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɫɬɪɚɧɵ (ɷɤɫɩɨɪɬ�ɭɫɥɭɝ) ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɢɢ�ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɭɜɟɪɟɧɢɬɟɬɚ. 
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Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɧɚɡɜɚɧɧɨɣ�ɰɟɥɢ�ɇɐɗɅ�ɞɨɥɠɧɚ�ɨɫɭɳɟɫɬɜɥɹɬɶ  ɰɢɮɪɨɜɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ�ɪɟɲɟɧɢɹ�ɫɥɟɞɭɸɳɢɯ�ɡɚɞɚɱ�ɧɚ�ɷɬɚɩɟ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ: 

í� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɫɩɪɨɫɚ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɫɟɪɜɢɫɵ 
�ɜɧɭɬɪɢɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ, ɷɤɫɩɨɪɬɧɵɟ, ɢɦɩɨɪɬɧɵɟ�ɢ�ɬɪɚɧɡɢɬɧɵɟ); 

í� ɨɩɬɢɦɢɡɚɰɢɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɩɪɨɩɭɫɤɧɵɯ, ɩɪɨɜɨɡɧɵɯ� ɢ� ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɸɳɢɯ� ɫɩɨɫɨɛɧɨɫɬɟɣ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ (ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ), ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ�ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ�ɫɩɪɨɫɚ 
ɧɚ�ɩɟɪɟɜɨɡɤɢ  ɢ�ɫɨɩɭɬɫɬɜɭɸɳɢɟ�ɌɅɋ�ɧɚɰɢɨɧɚɥɶɧɨɣ�ɷɤɨɧɨɦɢɤɢ, ɫɨɰɢɚɥɶɧɨɣ 
ɫɮɟɪɵ�ɢ�ɝɨɫɭɞɚɪɫɬɜɚ�ɩɪɢ�ɨɛɟɫɩɟɱɟɧɢɢ� ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ  ɦɢɧɢɦɢɡɚɰɢɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ;  

í�ɪɚɡɪɚɛɨɬɤɢ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɬɪɚɧɡɢɬɧɵɯ�ɧɢɬɨɤ�ɪɚɫɩɢɫɚɧɢɹ�ɩɨɟɡɞɨɜ  ɤɚɤ 
ɤɨɦɩɥɟɤɫɧɵɯ� ɫɟɪɜɢɫɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɪɭɤɬɭɪɵ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ  
ɫ� ɭɤɚɡɚɧɢɟɦ� ɫɬɚɪɬɨɜɨɣ�ɰɟɧɵ, ɬɪɟɛɨɜɚɧɢɣ�ɤ� ɫɬɚɧɞɚɪɬɚɦ�ɷɥɟɤɬɪɨɧɧɨɝɨ�ɞɨɤɭ-
ɦɟɧɬɨɨɛɨɪɨɬɚ, ɭɫɥɨɜɢɣ�ɬɚɦɨɠɟɧɧɨɝɨ�ɨɮɨɪɦɥɟɧɢɹ�ɢ�ɤɨɧɬɪɨɥɹ, ɫɩɨɫɨɛɨɜ�ɩɪɢ-
ɡɧɚɧɢɹ� ɸɪɢɞɢɱɟɫɤɨɣ� ɡɧɚɱɢɦɨɫɬɢ� ɷɥɟɤɬɪɨɧɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ, ɫɩɨɫɨɛɨɜ� ɨɩ-
ɥɚɬɵ�ɫɟɪɜɢɫɨɜ;  

í� ɩɟɪɟɞɚɱɢ� ɬɪɚɧɡɢɬɧɵɯ� ɧɢɬɨɤ� ɪɚɫɩɢɫɚɧɢɣ� ɜ� ɗɐɌɄ� ɞɥɹ�Ʉɨɨɪɞɢɧɚɰɢɨɧ-
ɧɨɝɨ�ɰɟɧɬɪɚ�ɆɌɄ) (ɄɐɌɄ);    

í�ɩɪɨɞɜɢɠɟɧɢɹ�ɧɚ�ɜɧɟɲɧɢɟ�ɪɵɧɤɢ�ɷɤɫɩɨɪɬɧɵɯ�ɬɨɜɚɪɨɜ�ɩɭɬɺɦ�ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɝɨ�ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ�ɨɛɴɟɤɬɨɜ�ɧɚɰɢɨɧɚɥɶɧɨɣ  ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɞɪɭɝɢɯ 
ɝɨɫɭɞɚɪɫɬɜ (ɱɟɪɟɡ�ɗɐɌɄ), ɩɨ�ɤɨɬɨɪɵɦ�ɩɪɨɯɨɞɹɬ�ɆɌɄ; 

í�ɩɪɢɺɦɚ�ɨɬ�ɄɐɌɄ�ɩɥɚɧɨɜɵɯ�ɪɚɫɩɢɫɚɧɢɣ�ɩɨ�ɡɚɤɥɸɱɺɧɧɵɦ�ɞɨɝɨɜɨɪɚɦ  ɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɦɟɠɞɭ�ɇɐɗɅ�ɬɨɪɝɨɜɨɣ�ɦɚɪɠɢ;  

í�ɞɨɜɟɞɟɧɢɹ�ɞɨ�ɧɚɰɢɨɧɚɥɶɧɵɯ�ɨɩɟɪɚɰɢɨɧɧɵɯ�ɫɬɪɭɤɬɭɪ�ɩɥɚɧɨɜɵɯ�ɪɚɫɩɢ-
ɫɚɧɢɣ� ɩɨ� ɡɚɤɥɸɱɟɧɧɵɦ�ɄɐɌɄ�ɞɨɝɨɜɨɪɚɦ, ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɪɢɱɚɫɬɧɵɯ  ɨ  
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ  ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɦɟɠɞɭ�ɇɐɗɅ�ɬɨɪɝɨɜɨɣ (ɛɢɪɠɟɜɨɣ) ɦɚɪɠɢ. 

ɗɐɌɄ�ɱɟɪɟɡ�ɄɐɌɄ�ɞɨɥɠɧɚ�ɨɫɭɳɟɫɬɜɥɹɬɶ  ɰɢɮɪɨɜɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɪɟɲɟ-
ɧɢɹ�ɫɥɟɞɭɸɳɢɯ�ɡɚɞɚɱ�ɧɚ�ɷɬɚɩɟ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ: 

í�ɩɪɢɺɦɚ�ɨɬ�ɇɐɗɅ�ɬɪɚɧɡɢɬɧɵɯ�ɧɢɬɨɤ�ɪɚɫɩɢɫɚɧɢɣ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ 
ɧɚɰɢɨɧɚɥɶɧɵɦ�ɭɱɚɫɬɤɚɦ; 

í� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɤɜɨɡɧɵɯ� ɪɚɫɩɢɫɚɧɢɣ� ɤɚɤ� ɩɪɟɞɥɨɠɟɧɢɣ� ɌɅɋ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɆɌɄ (ɰɟɥɢɤɨɦ�ɢɥɢ�ɩɨ�ɧɟɫɤɨɥɶɤɢɦ�ɧɚɰɢɨɧɚɥɶɧɵɦ�ɭɱɚɫɬɤɚɦ); 

í�ɩɪɢɟɦɚ�ɡɚɹɜɨɤ�ɨɬ�ɩɨɬɟɧɰɢɚɥɶɧɵɯ�ɩɨɤɭɩɚɬɟɥɟɣ�ɧɢɬɨɤ�ɪɚɫɩɢɫɚɧɢɣ; 
í�ɩɪɨɜɟɞɟɧɢɹ�ɷɥɟɤɬɪɨɧɧɵɯ�ɬɨɪɝɨɜ�ɜ�ɫɥɭɱɚɹɯ�ɩɪɟɜɵɲɟɧɢɹ�ɫɩɪɨɫɚ�ɧɚɞ�ɩɪɟɞ-

ɥɨɠɟɧɢɟɦ�ɌɅɋ;  
í�ɡɚɤɥɸɱɟɧɢɹ�ɞɨɝɨɜɨɪɨɜ�ɧɚ�ɩɪɨɞɚɠɭ�ɧɢɬɨɤ�ɪɚɫɩɢɫɚɧɢɣ�ɩɨɛɟɞɢɬɟɥɸ�ɬɨɪ-

ɝɨɜ�ɫ�ɩɪɢɺɦɨɦ�ɨɬ�ɩɨɛɟɞɢɬɟɥɹ�ɬɨɪɝɨɜ�ɬɨɪɝɨɜɨɣ�ɦɚɪɠɢ (ɞɟɧɟɠɧɵɯ�ɫɪɟɞɫɬɜ);  
í�ɞɨɜɟɞɟɧɢɹ�ɞɨ�ɇɐɗɅ�ɡɚɤɥɸɱɺɧɧɵɯ�ɞɨɝɨɜɨɪɨɜ�ɢ�ɩɥɚɧɨɜ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɦɟɠɞɭ�ɇɐɗɅ�ɬɨɪɝɨɜɨɣ�ɦɚɪɠɢ;  
í�ɭɱɺɬɚ�ɧɟɭɞɨɜɥɟɬɜɨɪɺɧɧɨɝɨ�ɫɩɪɨɫɚ�ɧɚ�ɫɤɜɨɡɧɵɟ�ɩɟɪɟɜɨɡɤɢ, ɚ�ɬɚɤɠɟ�ɧɟ-

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ�ɪɟɡɟɪɜɨɜ�ɩɪɨɩɭɫɤɧɵɯ�ɫɩɨɫɨɛɧɨɫɬɟɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɜ�ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɫɥɭɱɚɹɯ). 

ɇɐɗɅ� ɞɨɥɠɧɚ� ɨɫɭɳɟɫɬɜɥɹɬɶ  ɰɢɮɪɨɜɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɪɟɲɟɧɢɹ� ɫɥɟɞɭɸ-
ɳɢɯ�ɡɚɞɚɱ  ɧɚ�ɷɬɚɩɟ�ɪɟɚɥɢɡɚɰɢɢ  ɩɟɪɟɜɨɡɨɤ: 
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í� ɤɨɧɬɪɨɥɶ� ɩɪɢɺɦɚ� ɝɪɭɡɨɜ� ɤ� ɩɟɪɟɜɨɡɤɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɧɚɰɢɨɧɚɥɶɧɨɣ 
ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ� ɩɨ� ɩɪɚɜɢɥɚɦ�ɋɆȽɋ  ɢ   ɧɚ�ɭɫɥɨɜɢɹɯ�ɞɨɝɨɜɨɪɨɜ, 
ɡɚɤɥɸɱɺɧɧɵɯ�ɄɐɌɄ; 

�í�ɨɪɝɚɧɢɡɚɰɢɹ�ɦɨɧɢɬɨɪɢɧɝɚ�ɩɟɪɟɜɨɡɤɢ�ɩɨɟɡɞɚ�ɫ�ɜɟɞɟɧɢɟɦ�ɢɫɩɨɥɧɟɧɧɨɝɨ 
ɪɚɫɩɢɫɚɧɢɹ, ɪɚɫɱɺɬ�ɜɨɡɦɨɠɧɵɯ�ɨɬɤɥɨɧɟɧɢɣ�ɨɬ�ɧɨɪɦɚɬɢɜɧɵɯ�ɪɚɫɩɢɫɚɧɢɣ; 

í�ɩɟɪɟɞɚɱɚ�ɜ�ɄɐɌɄ�ɢɧɮɨɪɦɚɰɢɢ�ɦɨɧɢɬɨɪɢɧɝɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ; 
í�ɜɜɨɞ�ɩɨɟɡɞɚ� ɜ�ɪɚɫɩɢɫɚɧɢɟ� ɪɟɝɭɥɹɬɨɪɧɵɦɢ�ɦɟɬɨɞɚɦɢ  ɜ� ɫɥɭɱɚɹɯ� ɧɟɤɪɢ-

ɬɢɱɧɵɯ� ɨɬɤɥɨɧɟɧɢɣ� ɨɬ� ɧɨɪɦɚɬɢɜɨɜ� ɩɨ� ɪɚɡɥɢɱɧɵɦ� ɩɪɢɱɢɧɚɦ, ɜɤɥɸɱɚɹ� ɡɚ-
ɞɟɪɠɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ� ɬɚɦɨɠɟɧɧɵɦɢ� ɢɥɢ� ɞɪɭɝɢɦɢ� ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ  ɨɪɝɚ-
ɧɚɦɢ; 

í�ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ�ɄɐɌɄ�ɜ�ɫɥɭɱɚɹɯ�ɧɟɜɨɡɦɨɠɧɨɫɬɢ�ɜɜɨɞɚ�ɩɨɟɡɞɚ�ɜ  ɪɚɫ-
ɩɢɫɚɧɢɟ�ɪɟɝɭɥɹɬɨɪɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɩɪɢɱɢɧ;  

í�ɭɱɚɫɬɢɟ�ɜ�ɪɚɡɪɚɛɨɬɤɟ�ɧɨɜɨɝɨ�ɪɚɫɩɢɫɚɧɢɹ  (ɩɨ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɄɐɌɄ); 
í�ɩɪɢɺɦ�ɤ�ɢɫɩɨɥɧɟɧɢɸ�ɧɨɜɨɝɨ�ɪɚɫɩɢɫɚɧɢɹ�ɨɬ�ɄɐɌɄ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ  

ɧɚ�ɷɬɚɩɟ�ɪɟɚɥɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɰɢɮɪɨɜɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɪɟɲɟɧɢɹ�ɫɥɟɞɭɸɳɢɯ 
ɡɚɞɚɱ: 

í�ɜɟɞɟɧɢɟ�ɢɫɩɨɥɧɟɧɧɵɯ�ɪɚɫɩɢɫɚɧɢɣ�ɞɜɢɠɟɧɢɹ�ɫɤɜɨɡɧɵɯ�ɩɨɟɡɞɨɜ�ɢ�ɫɪɚɜ-
ɧɟɧɢɟ�ɢɯ�ɫ�ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ�ɪɚɫɩɢɫɚɧɢɹɦɢ, ɚ�ɬɚɤɠɟ�ɜɵɹɜɥɟɧɢɟ�ɨɬɤɥɨɧɟɧɢɹ�ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ�ɜɜɨɞɚ�ɩɨɟɡɞɚ�ɜ�ɪɚɫɩɢɫɚɧɢɟ;   

í�ɤɨɨɪɞɢɧɚɰɢɹ�ɢɫɩɨɥɧɟɧɢɹ�ɫɤɜɨɡɧɵɯ�ɪɚɫɩɢɫɚɧɢɣ�ɩɨɟɡɞɨɜ�ɞɥɹ�ɧɚɰɢɨɧɚɥɶ-
ɧɵɯ�ɩɟɪɟɜɨɡɱɢɤɨɜ�ɢɥɢ�ɨɪɝɚɧɢɡɚɰɢɹ�ɪɚɡɪɚɛɨɬɤɢ�ɧɨɜɵɯ�ɪɚɫɩɢɫɚɧɢɣ�ɜ�ɫɥɭɱɚɹɯ 
ɨɬɫɭɬɫɬɜɢɹ�ɬɚɤɨɣ�ɜɨɡɦɨɠɧɨɫɬɢ�ɛɟɡ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɭɩɪɚɜ-
ɥɟɧɢɟ�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; 

í�ɨɫɭɳɟɫɬɜɥɟɧɢɟ�ɚɪɛɢɬɪɚɠɧɵɯ�ɮɭɧɤɰɢɣ�ɜ�ɩɪɟɬɟɧɡɢɨɧɧɵɯ�ɜɨɩɪɨɫɚɯ.   
ɉɪɨɲɟɞɲɚɹ�ɜ�ɫɟɧɬɹɛɪɟ 2024 ɝ. «Ɍɪɚɧɫɩɨɪɬɧɚɹ�ɧɟɞɟɥɹ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚ-

ɪɭɫɶ» ɩɨɤɚɡɚɥɚ, ɱɬɨ�ɫɭɳɟɫɬɜɭɟɬ�ɪɹɞ�ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ�ɜɨɩɪɨɫɨɜ, ɪɟɲɟɧɢɟ�ɤɨ-
ɬɨɪɵɯ� ɩɨɡɜɨɥɢɬ� ɭɫɤɨɪɢɬɶ� ɪɚɡɜɢɬɢɟ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɥɨɝɢɫɬɢɤɢ, 
ɞɨɫɬɢɝɧɭɬɶ� ɭɪɨɜɧɹ� ȿȺɗɋ, ɜɤɥɸɱɚɹ� Ɋɨɫɫɢɸ� ɢ� Ʉɚɡɚɯɫɬɚɧ, ɝɞɟ� ɭɠɟ� ɫɨɡɞɚɧɵ 
ɰɢɮɪɨɜɵɟ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɩɥɚɬɮɨɪɦɵ. Ɉɞɧɢɦ�ɢɡ�ɩɭɬɟɣ�ɜɵɯɨɞɚ 
ɧɚ� ɧɨɜɵɣ� ɭɪɨɜɟɧɶ� ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɨɬɧɨɲɟɧɢɣ� ɫ� ɫɨɡɞɚɧɢɟɦ� ɐɌɅɉ-
ɇɋɗɅ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɟɥɚɪɭɫɶ� ɹɜɥɹɟɬɫɹ, ɩɨ� ɦɧɟɧɢɸ� ɚɜɬɨɪɨɜ, ɩɪɨɜɟɞɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ�ɩɪɟɞɩɪɨɟɤɬɧɵɯ�ɦɟɪ, ɩɪɟɞɥɚɝɚɟɦɵɯ�ɭɱɺɧɵɦɢ�ȻɟɥȽɍɌɚ:  

í� ɤɨɦɩɥɟɤɫɧɵɣ� ɚɧɚɥɢɡ� ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� Ɋɟɫɩɭɛ-
ɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɜ� ɱɚɫɬɢ� ɰɢɮɪɨɜɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɪɟɚɥɢɡɚɰɢɢ 
ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɟɣ�ɬɨɜɚɪɨɞɜɢɠɟɧɢɹ�ɢ�ɨɩɪɟɞɟɥɟɧɢɟ�ɫɢɫɬɟɦɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ 
ɭɫɥɨɜɢɹɦ�ɢɯ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɜ�ȿɞɢɧɨɦ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ;  

í� ɫɢɫɬɟɦɧɵɣ� ɚɧɚɥɢɡ� ɢ� ɨɰɟɧɤɚ� ɪɟɚɥɢɡɚɰɢɢ� ɰɢɮɪɨɜɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɜ�ɱɚɫɬɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɦɟɠɞɭɧɚ-
ɪɨɞɧɵɦɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ� ɫɢɫɬɟɦɚɦɢ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɟɤɬɨɜ 
ɰɢɮɪɨɜɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɪɢɞɨɪɨɜ; 
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í� ɨɩɪɟɞɟɥɟɧɢɟ� ɨɫɧɨɜɧɵɯ� ɬɟɧɞɟɧɰɢɣ� ɢ� ɧɚɩɪɚɜɥɟɧɢɣ� ɪɚɡɜɢɬɢɹ� ɰɢɮɪɨɜɨɣ 
ɥɨɝɢɫɬɢɤɢ, ɨɰɟɧɤɚ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɪɟɲɟɧɢɣ�ɢ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ� ɬɪɟɛɨɜɚɧɢɹɦɢ, ɨɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫ-
ɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�ɧɚ�ɨɫɧɨɜɟ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɰɢɮɪɨɜɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ, ɞɨɫɬɢɠɢɦɵɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɨɡɞɚɧɢɹ� ȿɞɢɧɨɣ� ɧɚɰɢɨɧɚɥɶɧɨɣ 
ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɩɥɚɬɮɨɪɦɵ; 

í�ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɫɭɳɟɫɬɜɭɸɳɟɦ�ɫɨɫɬɨɹɧɢɢ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɟɧɰɢɚɥɶɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫ-
ɬɢɱɟɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ, ɚɧɚɥɢɡ�ɢɯ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟ-
ɢɦɭɳɟɫɬɜ�ɢ�ɧɟɞɨɫɬɚɬɤɨɜ; 

í�ɨɩɪɟɞɟɥɟɧɢɟ�ɰɟɥɟɣ�ɢ�ɡɚɞɚɱ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɢ�ɜɨɡɦɨɠɧɨ-
ɫɬɟɣ�ɫɨɡɞɚɧɢɹ�ȿɞɢɧɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɣ�ɰɢɮɪɨɜɨɣ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɩɥɚɬɮɨɪɦɵ� ɫ� ɚɧɚɥɢɡɨɦ� ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ� ɫ� ɪɚɡɪɚɛɨɬɤɨɣ�ɢ� ɟɺ� ɜɧɟɞɪɟɧɢɟɦ; 
ɨɩɪɟɞɟɥɟɧɢɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɷɬɚɩɨɜ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ�ɢ� ɜɧɟɞɪɟɧɢɹ� ɩɥɚɬ-
ɮɨɪɦɵ; ɨɩɢɫɚɧɢɟ�ɫɨɫɬɚɜɚ�ɟɺ�ɫɬɪɭɤɬɭɪɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 ɐɢɮɪɨɜɚɹ�ɩɨɜɟɫɬɤɚ�ȿɜɪɚɡɢɣɫɤɨɝɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɫɨɸɡɚ�ɞɨ 2025 ɝɨɞɚ: ɩɟɪɫɩɟɤ-

ɬɢɜɵ�ɢ�ɪɟɤɨɦɟɧɞɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ :  https://eec.eaeunion. 
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DEVELOPMENT OF RAILWAY INFRASTRUCTURE 
ON THE ROUTES OF INTERNATIONAL TRANSPORT CORRIDORS 
IN THE PROGRAM OF THE NATIONAL SYSTEM  
OF ELECTRONIC LOGISTICS 

 
The possibility of modeling the operation international transport corridors on digital 

analogues is considered, which are capable of dynamically reproducing the technology of 
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servicing train, wagon and freight flows on the full route of their origin, movement and 
cancellation. The program the national electronic logistics system should use a number of 
information products that provide support for real flows running along international trans-
port corridors. In this regard, the digital transport corridor should become a basic platform 
that ensures the efficiency of the entire transport and logistics system. 
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ȿ. ɇ. ɉɈɌɕɅɄɂɇ 
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ, ɝ. Ƚɨɦɟɥɶ 

 
ɊȺɋɑȿɌ�ɉȺɊȺɆȿɌɊɈȼ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ 
ɉɊɂ�ȾɈɋɌȺȼɄȿ�ɉɈɊɈɀɇɂɏ�ȼȺȽɈɇɈȼ  
ɊȺɁɅɂɑɇɕɏ�ɋɈȻɋɌȼȿɇɇɂɄɈȼ 

 
Ɋɚɫɫɦɨɬɪɟɧɵ�ɨɫɧɨɜɧɵɟ�ɩɨɥɨɠɟɧɢɹ�ɪɚɫɱɟɬɚ�ɩɚɪɚɦɟɬɪɨɜ�ɩɪɨɰɟɫɫɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɧɚ�ɩɭɬɹɯ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɚ-
ɥɢɱɢɹ�ɜɚɝɨɧɨɜ�ɪɚɡɥɢɱɧɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. ɋɮɨɪɦɢɪɨɜɚɧɵ�ɪɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɰɟ-
ɥɟɜɵɯ� ɮɭɧɤɰɢɣ, ɭɱɢɬɵɜɚɸɳɢɯ� ɤɚɤ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɭɸ, ɬɚɤ� ɢ� ɫɥɭɱɚɣɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

 
ɋɨɜɪɟɦɟɧɧɵɣ�ɷɬɚɩ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɩɪɨɫɬɪɚɧ-

ɫɬɜɟ�ɋɇȽ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ: ɩɟɪɟɯɨɞɨɦ�ɨɬ�ɜɚɝɨɧɨɜ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ (ɩɟɪɟɜɨɡ-
ɱɢɤɨɜ) ɤ� ɩɨɞɜɢɠɧɨɦɭ� ɫɨɫɬɚɜɭ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ (ɩɪɢ-
ɜɚɬɧɵɦ); ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɪɵɧɤɚ� ɜɚɝɨɧɨɜ�ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɟɦɭ� ɫɬɪɭɤɬɭɪ 
�ɛɢɪɠ); ɭɜɟɥɢɱɟɧɢɟɦ�ɞɨɥɢ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɜɚɝɨɧɨɜ�ɫ�ɰɟɥɶɸ�ɭɥɭɱɲɟɧɢɹ 
ɫɨɯɪɚɧɧɨɫɬɢ� ɩɟɪɟɜɨɡɢɦɵɯ� ɝɪɭɡɨɜ, ɩɨɜɵɲɟɧɢɹ� ɭɪɨɜɧɹ�ɦɟɯɚɧɢɡɚɰɢɢ�ɢ� ɚɜɬɨ-
ɦɚɬɢɡɚɰɢɢ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ�ɢ�ɫɨɤɪɚɳɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɢɡɞɟɪɠɟɤ�ɢ�ɞɪ. ȼ�ɷɬɢɯ�ɭɫɥɨɜɢɹɯ�ɮɨɪɦɢɪɭɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɫɬɶ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɩ-
ɬɢɦɚɥɶɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɫ�ɭɱɟɬɨɦ�ɩɨɹɜɥɟɧɢɹ�ɪɢɫ-
ɤɨɜ�ɤɚɤ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɟɪɟɜɨɡɤɢ, ɬɚɤ�ɢ�ɜ�ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɯ�ɩɭɧɤɬɚɯ [1]. 

ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ�ɩɨɪɨɠɞɚɸɬ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɪɚɡɪɚɛɨɬɤɟ 
ɦɟɬɨɞɢɱɟɫɤɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɟɝɨ� ɧɟ� ɬɨɥɶɤɨ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɭɸ, 
ɧɨ� ɢ� ɫɥɭɱɚɣɧɭɸ� ɫɨɫɬɚɜɥɹɸɳɭɸ� ɜ� ɩɪɨɰɟɫɫɚɯ� ɜɵɩɨɥɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 
ȼ�ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɩɪɟɞɥɚɝɚɟɬɫɹ�ɦɟɬɨɞɢɱɟɫɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ� ɪɚɫɱɟɬɚ�ɩɚɪɚɦɟɬɪɨɜ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɛɚɡɢɪɭɸɳɟɟɫɹ�ɧɚ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ�ɢ�ɧɟɞɟ-
ɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ�ɰɟɥɟɜɵɯ�ɮɭɧɤɰɢɹɯ, ɭɱɢɬɵɜɚɸɳɢɯ�ɧɚɥɢɱɢɟ�ɫɟɬɟɜɵɯ�ɢ�ɱɚɫɬ-
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ɧɵɯ� ɩɟɪɟɜɨɡɱɢɤɨɜ� ɢ� ɫɢɫɬɟɦɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɩɨɫɬɚɜɤɟ� ɩɪɨɞɭɤɰɢɢ� ɦɟɠɞɭ� ɫɬɚɧ-
ɰɢɹɦɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɢ�ɧɚɡɧɚɱɟɧɢɹ, ɚ�ɬɚɤɠɟ�ɬɪɚɧɡɢɬɧɵɦɢ [2]. 

ȼ�ɫɬɚɬɶɟ�ɢɫɫɥɟɞɭɸɬɫɹ�ɜɢɞ�ɢ�ɯɚɪɚɤɬɟɪ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ�ɰɟɥɟɜɨɣ�ɮɭɧɤ-
ɰɢɢ. ȼ�ɩɟɪɜɨɦ�ɜɚɪɢɚɧɬɟ�ɩɨɪɨɠɧɢɟ�ɜɚɝɨɧɵ�ɪɚɡɥɢɱɧɨɣ�ɮɨɪɦɵ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ 
ɦɨɝɭɬ�ɩɨɞɚɜɚɬɶɫɹ�ɢɡ�ɩɨɞ�ɜɵɝɪɭɡɤɢ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɤɚɤ�ɫ�ɝɪɭɡɨɜɵɯ�ɤɨɦɩɥɟɤɫɨɜ 
ɨɛɳɟɝɨ, ɬɚɤ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. Ʉɪɨɦɟ�ɬɨɝɨ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ�ɩɨɪɨɠ-
ɧɢɟ�ɜɚɝɨɧɵ�ɦɨɝɭɬ�ɩɪɢɛɵɜɚɬɶ�ɩɨ�ɪɟɝɭɥɢɪɨɜɨɱɧɨɦɭ�ɡɚɞɚɧɢɸ�ɢɡ�ɞɪɭɝɢɯ�ɪɟɝɢɨ-
ɧɨɜ, ɩɪɨɫɥɟɞɭɹ� ɩɪɢ� ɷɬɨɦ� ɞɨɫɬɚɬɨɱɧɨ� ɛɨɥɶɲɢɟ� ɪɚɫɫɬɨɹɧɢɹ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 
ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ� ɨɩɟɪɚɬɨɪɫɤɢɯ� ɤɨɦɩɚɧɢɣ� ɢ� ɞɪɭɝɢɯ� ɫɨɛɫɬɜɟɧɧɢɤɨɜ�ɦɨɠɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɫ� ɭɱɚɫɬɢɟɦ� ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ� ɨɪɝɚɧɢɡɚɰɢɣ� ɢ� ɤɨɦɩɚɧɢɣ, ɱɬɨ 
ɩɨɪɨɠɞɚɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɩɨɫɪɟɞɧɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɤɚɤ�ɩɨ�ɫɬɨɢɦɨɫɬɢ, ɬɚɤ 
ɢ�ɨɩɟɪɚɬɢɜɧɨɫɬɢ�ɢɯ�ɜɵɩɨɥɧɟɧɢɹ. ɉɪɢ�ɷɬɨɦ�ɫɭɳɟɫɬɜɨɜɚɜɲɚɹ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɚɹ�ɫɢɫɬɟɦɚ�ɨɪɝɚɧɢɡɚɰɢɢ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ, ɜɤɥɸɱɚɹ�ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɩɨɪɨɠɧɢɯ 
ɜɚɝɨɧɨɜ�ɦɧɨɝɢɯ�ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɫɨɯɪɚɧɢɥɚɫɶ�ɢ�ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ�ɧɟ�ɚɞɚɩɬɢɪɨ-
ɜɚɥɚɫɶ�ɤ�ɧɨɜɵɦ�ɭɫɥɨɜɢɹɦ�ɩɨ�ɩɪɢɱɢɧɟ�ɭɱɚɫɬɢɹ�ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ�ɨɪɝɚɧɢɡɚɰɢɣ 
ɢ�ɤɨɦɩɚɧɢɣ, ɚ�ɬɚɤɠɟ�ɩɨɹɜɥɟɧɢɹ�ɞɨɫɬɚɬɨɱɧɨ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɫɨɛɫɬɜɟɧ-
ɧɢɤɨɜ� ɜɚɝɨɧɨɜ, ɤɨɬɨɪɵɟ� ɩɪɟɫɥɟɞɭɸɬ� ɞɪɭɝɢɟ� ɰɟɥɢ� ɢ� ɢɦɟɸɬ� ɢɧɵɟ� ɤɪɢɬɟɪɢɢ 
ɨɰɟɧɤɢ� ɫɜɨɟɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɩɨɥɭɱɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɜɵɝɨɞɵ. 
ɉɟɪɟɯɨɞ� ɜ� ɪɹɞɟ� ɫɬɪɚɧ� ɨɬ� ɜɚɝɨɧɨɜ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɤ� ɩɪɢɜɚɬɧɵɦ� ɢɦɟɟɬ� ɤɚɤ 
ɫɜɨɢ�ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤ� ɢ� ɧɟɞɨɫɬɚɬɤɢ. ȼ�ɱɚɫɬɧɨɫɬɢ, ɛɵɥɚ� ɜɜɟɞɟɧɚ�ɩɥɚɬɚ�ɡɚ 
ɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɚɦɢ�ɤɚɤ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɬɚɤ�ɢ�ɡɚ�ɧɚɯɨɠɞɟɧɢɟ�ɩɪɢɜɚɬɧɨ-
ɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ�ɩɟɪɟɜɨɡɱɢɤɚ. ɉɪɢ�ɷɬɨɦ�ɩɪɟɞɩɨɥɚ-
ɝɚɥɨɫɶ, ɱɬɨ�ɩɪɢɜɚɬɧɵɟ�ɜɚɝɨɧɵ, ɜɤɥɸɱɚɹ�ɫɨɛɫɬɜɟɧɧɵɟ�ɜɚɝɨɧɵ�ɩɪɟɞɩɪɢɹɬɢɣ�ɢ 
ɚɪɟɧɞɨɜɚɧɧɵɟ,  ɦɨɝɭɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɤɚɤ� ɫɤɥɚɞ�ɧɚ� ɤɨɥɟɫɚɯ,  ɱɬɨ�ɩɪɢɜɟɞɟɬ� ɤ 
ɭɦɟɧɶɲɟɧɢɸ�ɤɨɥɢɱɟɫɬɜɚ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɤɚɤ�ɩɪɢ�ɩɨɝɪɭɡɤɟ�ɜɵɝɪɭɡɤɟ, ɬɚɤ 
ɢ�ɧɚ�ɫɤɥɚɞɚɯ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ�ɢɡɦɟɧɟ-
ɧɢɹ� ɬɪɟɛɭɸɬ� ɤɨɪɪɟɤɬɢɪɨɜɤɢ� ɧɨɪɦɚɬɢɜɧɨ�ɩɪɚɜɨɜɨɣ� ɛɚɡɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ�ɢ�ɪɚɡɪɚɛɨɬɤɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɦɟɬɨɞɢɱɟɫɤɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɞɥɹ 
ɪɚɫɱɟɬɚ�ɢɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ. 

ȼɚɝɨɧɵ� ɪɚɡɥɢɱɧɵɯ� ɫɨɛɫɬɜɟɧɧɢɤɨɜ� ɩɨɫɥɟ� ɜɵɝɪɭɡɤɢ� ɭ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ 
ɞɨɥɠɧɵ�ɫɥɟɞɨɜɚɬɶ�ɜ�ɩɨɪɨɠɧɟɦ�ɫɨɫɬɨɹɧɢɢ�ɤ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹɦ�ɩɨɞ�ɩɨɝɪɭɡ-
ɤɭ. ȼɨɩɪɨɫɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ�ɫ�ɭɱɚɫɬɢɟɦ 
ɩɨɫɪɟɞɧɢɱɟɫɤɢɯ� ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ� ɨɪɝɚɧɢɡɚɰɢɣ� ɢ� ɫɨɞɟɪɠɚɬ� ɜ� ɫɟɛɟ� ɷɥɟɦɟɧɬ 
ɫɥɭɱɚɣɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ�ɜɨ�ɦɧɨɝɨɦ�ɛɨɥɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɭɱɚɫɬɧɢɤɨɜ 
ɜ�ɥɢɰɟ�ɤɚɤ�ɩɟɪɟɜɨɡɱɢɤɨɜ, ɬɚɤ�ɢ�ɭɱɚɫɬɧɢɤɨɜ�ɜ�ɩɪɨɰɟɫɫɚɯ�ɧɚɯɨɠɞɟɧɢɹ�ɩɟɪɟɜɨ-
ɡɨɱɧɵɯ�ɫɪɟɞɫɬɜ�ɜ�ɫɨɫɬɨɹɧɢɢ�ɩɨɤɨɹ�ɢɥɢ�ɞɜɢɠɟɧɢɹ. ȼ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɨɧɢ�ɛɭ-
ɞɭɬ� ɫɥɟɞɨɜɚɬɶ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɹɯ� ɝɪɭɩɩɚɦɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ 
ɡɚɹɜɤɚɦɢ� ɧɚ� ɩɟɪɟɜɨɡɤɭ.  Ɂɚ� ɩɟɪɟɜɨɡɤɭ� ɩɪɢɜɚɬɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜɡɵ-
ɫɤɢɜɚɟɬɫɹ�ɩɪɨɜɨɡɧɚɹ�ɩɥɚɬɚ�ɡɚ�ɤɚɠɞɵɣ�ɜɚɝɨɧ. ȼ�ɷɬɢɯ�ɭɫɥɨɜɢɹɯ�ɜɨɡɧɢɤɚɟɬ�ɡɚ-
ɞɚɱɚ –  ɞɨ� ɤɚɤɢɯ� ɩɪɟɞɟɥɨɜ� ɧɚɤɚɩɥɢɜɚɬɶ� ɝɪɭɩɩɭ� ɜɚɝɨɧɨɜ,  ɱɬɨɛɵ� ɢɡɞɟɪɠɤɢ� ɜ 
ɩɪɨɰɟɫɫɟ� ɧɚɤɨɩɥɟɧɢɹ� ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵɦɢ� ɫ� ɡɚɬɪɚɬɚɦɢ� ɧɚ� ɞɨɫɬɚɜɤɭ� ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɣ�ɝɪɭɩɩɵ�ɞɨ�ɨɞɧɨɝɨ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ�ɩɨɥɭɱɚɬɟɥɟɣ. Ⱦɥɹ�ɞɟɬɟɪɦɢ-
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ɧɢɪɨɜɚɧɧɨɣ�ɦɨɞɟɥɢ�ɧɚɤɨɩɥɟɧɢɟ�ɜ�ɩɭɧɤɬɟ�ɨɬɩɪɚɜɥɟɧɢɹ�ɛɭɞɟɬ�ɜ�ɩɪɨɫɬɟɣɲɟɣ 
ɫɢɬɭɚɰɢɢ�ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ�ɩɨ�ɡɚɤɨɧɭ�ɬɪɟɭɝɨɥɶɧɢɤɚ (ɪɢɫɭɧɨɤ 1). 

ɇɚ� ɪɢɫɭɧɤɟ 1 ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɫɥɟɞɭɸɳɢɟ� ɭɫɥɨɜɧɵɟ�ɨɛɨɡɧɚɱɟɧɢɹ: 
Ȝɜ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɬɨɤɚ� ɜ� ɩɪɨ-
ɰɟɫɫɟ� ɧɚɤɨɩɥɟɧɢɹ� ɧɚ� ɝɪɭɩɩɭ� ɩɨ-
ɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɢɥɢ�ɫɨɫɬɚɜ�ɩɨɟɡɞɚ; 
Ɍ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɧɚɤɨɩɥɟ-
ɧɢɹ�ɜɚɝɨɧɨɜ. 

ɉɪɢ�ɷɬɨɦ�ɜɚɝɨɧɨ�ɱɚɫɵ�ɡɚ�ɩɟɪɢɨɞ 
ɧɚɤɨɩɥɟɧɢɹ� ɡɚ� ɩɟɪɢɨɞ Ɍ ɪɚɜ-
ɧɵ 2

ɜȜ / 2,B T= ɬɨɝɞɚ� ɢɡɞɟɪɠɤɢ� ɧɚ 
ɧɚɤɨɩɥɟɧɢɟ� ɜ� ɩɭɧɤɬɟ� ɨɬɩɪɚɜɥɟɧɢɹ 
ɛɭɞɭɬ�ɨɩɪɟɞɟɥɹɬɶɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

    
ɨ ɩɪ 2
ɜ ɜɱ ɜɂ Ȝ / 2,ɋ Ɍ=                (1) 

ɝɞɟ ɩɪ
ɜɱɋ  – ɫɬɨɢɦɨɫɬɶ� ɜɚɝɨɧɨ�ɱɚɫɚ 

ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ (ɩɪɢɜɚɬɧɨɝɨ�ɜɚɝɨɧɚ). 
Ⱥɧɚɥɨɝɢɱɧɨ�ɜ�ɩɭɧɤɬɟ�ɧɚɡɧɚɱɟɧɢɹ 

ɧ ɩɪ 2
ɜ ɜɱ ɜɂ Ȝ / 2.ɋ Ɍ=                                               (2) 

Ɉɛɳɢɟ�ɢɡɞɟɪɠɤɢ, ɪɭɛ./ɡɚ�ɩɟɪɢɨɞ Ɍ, 
ɨ ɧ ɩɪ 2

ɜ ɜ ɜ ɜɱ ɜɂ ɂ ɂ Ȝ .ɋ Ɍ= + =                                     (3) 

ɂɡɞɟɪɠɤɢ�ɩɪɢ�ɩɟɪɟɜɨɡɤɟ�ɩɨɪɨɠɧɢɯ�ɩɪɢɜɚɬɧɵɯ�ɜɚɝɨɧɨɜ, ɪɭɛ./ɡɚ Ɍ, ɛɭɞɭɬ 
ɨɩɪɟɞɟɥɹɬɶɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

ɩɪ ɧ
ɩɨɪ ɬ ɜɂ Ȝ ,ɋ Ɍ=                                                 (4) 

ɝɞɟ ɧ
ɬɋ  – ɧɨɪɦɚɬɢɜɧɚɹ�ɬɚɪɢɮɧɚɹ�ɫɬɚɜɤɚ�ɡɚ�ɩɟɪɟɦɟɳɟɧɢɟ�ɩɨɪɨɠɧɟɝɨ�ɩɪɢɜɚɬ-

ɧɨɝɨ�ɜɚɝɨɧɚ (ɪɭɛ./ɜɚɝ.), ɤɨɬɨɪɚɹ�ɜɤɥɸɱɚɟɬ�ɞɜɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ: 
ɧ ɨ ɨ
ɬ ɩɨɪ ɩɨɪɂ Ʌɋ = + ,                                            (5) 

ɨ ɨ
ɩɨɪ ɩɨɪɂ � Ʌ

 
– ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɚɹ� ɢ� ɥɨɤɨɦɨɬɢɜɧɚɹ� ɫɨɫɬɚɜ-

ɥɹɸɳɢɟ�ɬɚɪɢɮɚ. 
ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�ɞɟɣɫɬɜɭɸɳɢɦɢ�ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɧɨɪ-

ɦɚɦɢ�ɜɟɥɢɱɢɧɚ ɧ
ɬɋ �ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɭɪɚɜɧɟɧɢɹ 

ɧ
ɬ ɝɪ ɩɨɪ(0,7061 0,3819) Į 0, 4226,ɋ L= + +                            (6) 

ɝɞɟ ɝɪL  – ɬɚɪɢɮɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɩɪɢ�ɩɟɪɟɜɨɡɤɟ�ɝɪɭɡɚ, ɤɦ; 

Ɋɢɫɭɧɨɤ 1 í�Ƚɪɚɮɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟ-
ɧɢɟ�ɩɪɨɰɟɫɫɚ�ɧɚɤɨɩɥɟɧɢɹ�ɜɚɝɨɧɨɜ 

ɧɚ�ɫɬɚɧɰɢɢ 

T

ɜȜ
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ɩɨɪĮ  – ɤɨɷɮɮɢɰɢɟɧɬ�ɩɨɪɨɠɧɟɝɨ�ɩɪɨɛɟɝɚ�ɜɚɝɨɧɚ. 
ɉɨɫɥɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɩɨɥɭɱɚɟɦ 

ɧ
ɬ ɝɪ ɩɨɪ0, 4226 1,088 Į .ɋ L= +                                      (7) 

ɋ�ɭɱɟɬɨɦ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɜɢɞ 
ɩɪ � ɧ
ɜɱ ɜ ɬ ɜ( ) Ȝ Ȝ .F T ɋ Ɍ ɋ Ɍ= +                                        (8) 

ɐɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ (8) ɛɭ-
ɞɟɬ� ɩɪɢɧɢɦɚɬɶ� ɦɢɧɢɦɚɥɶ-
ɧɵɟ� ɡɧɚɱɟɧɢɹ� ɩɪɢ 
ɩɟɪɟɫɟɱɟɧɢɢ� ɟɟ� ɩɟɪɜɨɝɨ 
ɷɥɟɦɟɧɬɚ� ɫɨ� ɜɬɨɪɵɦ (ɪɢɫɭ-
ɧɨɤ 2). 

ɉɪɢɪɚɜɧɢɜɚɹ� ɩɟɪɜɵɣ� ɢ 
ɜɬɨɪɨɣ� ɷɥɟɦɟɧɬɵ� ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ, ɩɨɥɭɱɚɟɦ 

  
ɩɪ � ɧ
ɜɱ ɜ ɨ ɬ ɜ ɨȜ Ȝ .ɋ Ɍ ɋ Ɍ=       (9) 

ɂɡ� ɭɪɚɜɧɟɧɢɹ (9) ɨɩɬɢ-
ɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ Ɍɨ: 

                                                      
ɧ ɩɪ

ɨ ɬ ɜɱ/Ɍ ɋ ɋ=                                               (10) 
ɢɥɢ, ɜ�ɪɚɡɜɟɪɧɭɬɨɦ�ɜɢɞɟ, 

ɩɪ
ɨ ɝɪ ɩɨɪ ɜɱ(0, 4226 1,088 Į ) / .Ɍ / ɋ= +                              (11) 

Ⱥɧɚɥɢɡ�ɮɨɪɦɭɥɵ (11) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɨɩɬɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ ɨɌ � ɫ� ɭɜɟ-
ɥɢɱɟɧɢɟɦ�ɪɚɫɫɬɨɹɧɢɹ�ɩɟɪɟɜɨɡɤɢ�ɝɪɭɡɚ Lɬɪ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɩɨɪɨɠɧɟɝɨ�ɩɪɨɛɟ-
ɝɚ� ɜɚɝɨɧɚ� Įɩɨɪ� ɬɚɤɠɟ� ɫɬɚɧɨɜɢɬɫɹ� ɛɨɥɶɲɢɦ.  ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ 

ɩɪ
ɜɱɋ �ɜɟɥɢɱɢɧɚ ɨɌ �ɭɦɟɧɶɲɚɟɬɫɹ. 
ȼɨ� ɜɬɨɪɨɦ� ɜɚɪɢɚɧɬɟ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ� ɰɟɥɟɜɨɣ� ɮɭɧɤɰɢɢ� ɩɨɥɭɱɟɧɧɨɟ 

ɢɡ�ɭɪɚɜɧɟɧɢɹ (11) ɡɧɚɱɟɧɢɟ ɨɌ �ɯɚɪɚɤɬɟɪɢɡɭɟɬ�ɬɨɱɤɭ�ɛɟɡɪɚɡɥɢɱɢɹ, ɤɨɝɞɚ�ɜɥɚ-
ɞɟɥɶɰɭ�ɜɚɝɨɧɚ�ɢ� ɤɥɢɟɧɬɭ�ɜ�ɞɚɧɧɨɣ�ɬɨɱɤɟ�ɛɭɞɟɬ� ɨɞɢɧɚɤɨɜɨ�ɜɵɝɨɞɧɨ�ɞɨɫɬɚɜ-
ɥɹɬɶ�ɩɪɢɜɚɬɧɵɟ�ɩɨɪɨɠɧɢɟ�ɜɚɝɨɧɵ�ɜ�ɦɟɫɬɨ�ɢɯ�ɩɨɝɪɭɡɤɢ. ɉɪɢ�ɷɬɨɦ�ɜɟɥɢɱɢɧɚ 
ɝɪɭɩɩɵ� ɛɭɞɟɬ� ɪɚɜɧɚ ɜ ɨȜ .Ɍ �ȼɟɥɢɱɢɧɚ�ɧɨɪɦɚɬɢɜɧɨɣ� ɬɚɪɢɮɧɨɣ� ɫɬɚɜɤɢ ɧ

ɬ( ),ɋ  
ɤɨɬɨɪɚɹ� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɩɨ� ɮɨɪɦɭɥɟ (7), ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɜɟɥɢɱɢɧɵ� ɝɪɭɩɩɵ. 
Ⱦɚɧɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɫɭɳɟɫɬɜɭɸɳɢɦ�ɬɚɪɢɮɚɦ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟ-
ɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ɇɚ�ɩɪɚɤɬɢɤɟ, ɤɚɤ�ɩɨɤɚɡɚɥɢ�ɜɵɩɨɥɧɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɫ-
ɯɨɞɵ� ɦɨɝɭɬ� ɡɚɜɢɫɟɬɶ� ɨɬ� ɜɟɥɢɱɢɧɵ� ɝɪɭɩɩɵ, ɱɬɨ� ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɨɩɢɫɵɜɚɟɦɵɦ�ɫɥɟɞɭɸɳɟɣ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɡɚɜɢɫɢɦɨɫɬɶɸ: 

( )F T

TɨT

1

2

0

Ɋɢɫɭɧɨɤ 2 í�Ƚɪɚɮɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ  
ɷɥɟɦɟɧɬɨɜ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ 



130 
 

)12(),0471,1104,5101,9(Ȝ0014,0
Ȝ

04,0998,000,1 ɩɨɪ
5

ɩɨɪ
9

0ɜ
0ɜ

����¸̧
¹

·
¨̈
©

§
�� �� LLT

Ɍ
KmL

 ɝɞɟ ɩɨɪL  – ɪɚɫɫɬɨɹɧɢɟ�ɫɥɟɞɨɜɚɧɢɹ�ɜɚɝɨɧɚ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ (ɝɪɭɡɨɩɨɥɭɱɚɬɟ-

ɥɹ) ɜ�ɩɨɪɨɠɧɟɦ�ɫɨɫɬɨɹɧɢɢ, ɩɨɪ ɝɪ ɩɨɪĮ .L L=  
Ƚɪɚɮɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ (12) ɩɪɢɜɟɞɟɧɨ�ɧɚ 

ɪɢɫɭɧɤɟ 3.  

 
Ɋɢɫɭɧɨɤ 3 – Ƚɪɚɮɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ (12) 

 
ɋ�ɭɱɟɬɨɦ�ɮɨɪɦɭɥɵ (12) ɭɪɚɜɧɟɧɢɟ (9) ɩɪɟɨɛɪɚɡɭɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

ɩɪ � ɧ
ɜɱ ɜ ɨ ɬ ɜ ɨȜ Ȝ .mLɋ Ɍ ɋ Ɍ K=                                        (13) 

ɉɨɫɥɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ� ɢ� ɪɟɲɟɧɢɹ� ɭɪɚɜɧɟɧɢɹ (13) ɧɚɯɨɞɢɦ� ɜɵɪɚɠɟɧɢɟ 
ɞɥɹ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɟɪɢɨɞɚ�ɧɚɤɨɩɥɟɧɢɹ:  

)14(,
)/Ȝ0014,01(2

)/Ȝ0014,01(
Ȝ
16,0996228,0998,0
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).0471,1104,5101,9(ɝɞɟ ɩɨɪ
52

ɩɨɪ
9 ���� �� LLA   

ȼ� ɨɫɧɨɜɭ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɧɟɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ� ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ� ɡɚ-
ɤɥɚɞɵɜɚɸɬɫɹ�ɚɧɚɥɨɝɢɱɧɵɟ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɜɟɥɢɱɢɧɵ: ɩɪ

ɜɱɋ  , ɱ
ɬɋ , ɱ

ɬɋ  – ɫɬɚɜɤɢ 
ɡɚ�ɝɪɭɩɩɭ�ɱ, ɪɭɛ. Ɋɚɫɫɱɢɬɚɧɧɨɟ�ɨɩɬɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ ɫɥɌ �ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɮɭɧɤɰɢɢ�ɧɟ�ɛɭɞɟɬ�ɫɨɜɩɚɞɚɬɶ�ɫ ɨɌ �ɞɥɹ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ. 

ȼɟɥɢɱɢɧɚ ɫɥɌ � ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ�ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ�ɩɪɨɰɟɫɫɚ� ɢɡ 
ɭɫɥɨɜɢɹ: ɱɬɨ� ɥɭɱɲɟ, ɱɬɨɛɵ� ɜɚɝɨɧɵ� ɫɬɨɹɥɢ� ɢɥɢ� ɱɬɨɛɵ� ɩɪɢɧɨɫɢɥɢ� ɞɨɯɨɞɵ.        
ȼ�ɷɬɨɦ�ɫɨɫɬɨɢɬ�ɫɦɵɫɥ�ɪɟɲɟɧɢɹ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ. Ⱦɥɹ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɬɪɟɛɭɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ ɫɥɌ �ɢɫɩɨɥɶɡɭɟɬɫɹ�ɞɥɹ�ɪɚɫ-
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ɱɟɬɚ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧ 1/ ȡ,K = � ɝɞɟ ɫ
ɩɨɪ ɫɥȡ / ,t Ɍ= � ɚ ɫ

ɩɨɪt  – 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɜɚɬɧɨɝɨ� ɜɚɝɨɧɚ� ɜ� ɩɨɪɨɠɧɟɦ� ɫɨɫɬɨɹɧɢɢ.     
ȼ�ɷɬɢɯ�ɭɫɥɨɜɢɹɯ ɫ

ɧ ɫɥ ɩɨɪ/ .K Ɍ t= �Ʉɚɤ�ɢɡɜɟɫɬɧɨ, ɢɡ�ɮɨɪɦɭɥɵ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ� ɞɨɥɠɧɨ� ɜɵɩɨɥɧɹɬɶɫɹ� ɭɫɥɨɜɢɟ ɫ
ɩɨɪ ɫɥ .t Ɍ< � Ɍɨɝɞɚ� ɤɨɷɮɮɢɰɢɟɧɬ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɛɭɞɟɬ�ɜɫɟɝɞɚ�ɛɨɥɶɲɟ�ɟɞɢɧɢɰɵ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɢɡ�ɭɫɥɨ-

ɜɢɹ� ɢɥɢ� ɭɪɚɜɧɟɧɢɹ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɛɚɥɚɧɫɚ, ɤɨɬɨɪɨɟ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɨɩɬɢ-
ɦɚɥɶɧɨɟ�ɫɨɨɬɧɨɲɟɧɢɟ�ɦɟɠɞɭ�ɧɚɯɨɠɞɟɧɢɟɦ�ɜɚɝɨɧɨɜ�ɜ�ɞɜɢɠɟɧɢɢ�ɢ�ɜ�ɩɨɤɨɟ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɬɚɪɢɮɧɚɹ� ɫɬɚɜɤɚ ɧ
ɬɋ � ɡɚɜɢɫɢɬ� ɨɬ� ɪɚɫ-

ɫɬɨɹɧɢɹ�ɫɥɟɞɨɜɚɧɢɹ�ɩɨɪɨɠɧɟɝɨ�ɜɚɝɨɧɚ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ (ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ): 
ɧ
ɬ ɩɨɪ( ).ɋ f L= �ɉɨ�ɮɨɪɦɭɥɚɦ (11) ɢ (13) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɨɩɬɢɦɚɥɶɧɨɟ�ɡɧɚɱɟ-

ɧɢɟ�ɩɟɪɢɨɞɚ�ɧɚɤɨɩɥɟɧɢɹ Ɍ0�ɞɥɹ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɩɟɪɟɜɨɡɨɱɧɨ-
ɝɨ�ɩɪɨɰɟɫɫɚ. 

ȼɟɥɢɱɢɧɚ Ɍɨ, ɩɨɥɭɱɟɧɧɚɹ�ɧɚ�ɨɫɧɨɜɟ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ�ɩɪɨɰɟɫɫɚ�ɞɨɫɬɚɜɤɢ, ɦɨɠɟɬ�ɡɚɤɥɚɞɵɜɚɬɶɫɹ�ɜ�ɨɫɧɨɜɭ�ɪɚɫɱɟɬɚ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ� ɞɥɹ� ɨɬɫɬɨɹ� ɜɚɝɨɧɨɜ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ (ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ) ɤɚɤ� ɩɨ 
ɩɪɢɛɵɬɢɢ, ɬɚɤ�ɢ�ɩɨ�ɨɬɩɪɚɜɥɟɧɢɢ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɹɯ. Ɉɞɧɚɤɨ�ɪɚ-
ɧɟɟ�ɭɤɚɡɵɜɚɥɨɫɶ, ɱɬɨ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɚɥɢɱɢɹ�ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ «ɧɢɬɨɤ�ɝɪɚɮɢɤɚ» ɢ 
ɞɨɫɬɚɬɨɱɧɨɣ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɭɱɚɫɬɤɨɜ� ɦɨɠɧɨ 
ɩɪɢɜɚɬɧɵɟ�ɩɨɪɨɠɧɢɟ�ɜɚɝɨɧɵ�ɨɬɩɪɚɜɥɹɬɶ�ɩɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɫ�ɦɟɧɶɲɢɦ�ɢɧ-
ɬɟɪɜɚɥɨɦ, ɬɚɤ�ɜ�ɩɭɧɤɬɚɯ�ɨɬɩɪɚɜɥɟɧɢɹ� ɢ�ɧɚɡɧɚɱɟɧɢɹ�ɧɟ�ɩɨɬɪɟɛɭɸɬɫɹ�ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ�ɩɭɬɢ�ɞɥɹ�ɨɬɫɬɨɹ, ɚ�ɛɭɞɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɬɨɥɶɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɩɭɬɟɜɨɟ� ɪɚɡɜɢɬɢɟ� ɫɬɚɧɰɢɣ. Ɍɚɤɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɪɢɦɟɧɹɥɚɫɶ� ɜ� ɋɨɜɟɬɫɤɨɦ 
ɋɨɸɡɟ, ɝɞɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɜɫɟ�ɜɚɝɨɧɵ�ɩɪɢɧɚɞɥɟɠɚɥɢ�ɠɟɥɟɡɧɵɦ�ɞɨɪɨɝɚɦ�ɨɛɳɟ-
ɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ.  ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ,  ɱɬɨ� ɜ� ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ� ɫɨɛɫɬ-
ɜɟɧɧɵɟ� ɩɨɪɨɠɧɢɟ� ɜɚɝɨɧɵ� ɦɨɝɭɬ� ɨɛɴɟɞɢɧɹɬɶɫɹ� ɜ� ɛyɥɶɲɢɟ� ɝɪɭɩɩɵ� ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɹɯ, ɱɟɦ�ɨɬɩɪɚɜɥɹɥɢɫɶ�ɢɡ�ɧɚɱɚɥɶɧɵɯ�ɩɭɧɤɬɨɜ. 

ɉɨɪɨɠɧɢɟ� ɜɚɝɨɧɵ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ (ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ) ɦɨɝɭɬ� ɧɚɤɚɩɥɢ-
ɜɚɬɶɫɹ�ɜ�ɝɪɭɩɩɵ�ɤɚɤ�ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɬɚɤ�ɢ�ɧɚ�ɫɬɚɧɰɢɢ�ɩɪɢ-
ɦɵɤɚɧɢɹ, ɚ�ɬɚɤɠɟ�ɞɪɭɝɢɯ�ɫɬɚɧɰɢɹɯ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

ȼ�ɧɟɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɬɪɟɛɨɜɚɧɢɹ�ɜɵɫɬɭ-
ɩɚɟɬ�ɜɟɥɢɱɢɧɚ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ (ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ), ɤɨɬɨɪɚɹ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɢɡ� ɫɨɨɬɧɨɲɟɧɢɹ ɜ ɫɥȜ .Ɍ � Ⱦɚɧɧɚɹ� ɝɪɭɩɩɚ� ɞɨɫɬɚɜɥɹɟɬɫɹ� ɫɨ 
ɫɬɚɧɰɢɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɧɚ�ɫɬɚɧɰɢɸ�ɧɚɡɧɚɱɟɧɢɹ�ɜ�ɬɟɱɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɫ

ɩɨɪ .t  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɧɚɤɨɩɥɟɧɢɹ�ɩɚɪɬɢɢ Ɍɫɥ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɫ�ɭɱɟɬɨɦ�ɧɟ-

ɪɚɧɨɜɦɟɪɧɨɫɬɢ� ɩɨɬɨɤɚ� ɜɚɝɨɧɨɜ, ɤɨɬɨɪɚɹ� ɨɫɧɨɜɚɧɚ�ɧɚ� ɫɩɪɨɫɟ� ɧɚ�ɩɪɨɢɡɜɨɞɢ-
ɦɵɣ� ɬɨɜɚɪ� ɢ� ɧɚɯɨɞɢɬ� ɫɜɨɟ� ɨɬɪɚɠɟɧɢɟ� ɜ� ɤɨɧɬɪɚɤɬɟ� ɧɚ� ɩɨɫɬɚɜɤɭ.  Ⱦɚɧɧɚɹ 
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ɨɫɨɛɟɧɧɨɫɬɶ�ɭɱɢɬɵɜɚɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɮɨɪɦɭɥ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ, ɝɞɟ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɫɩɪɨɫɚ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɯɚ-
ɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ�ɜɚɪɢɚɰɢɢ. 

ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɢɧɬɟɪɜɚɥɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ɍɫɥ� ɦɟɠɞɭ� ɦɨɞɭɥɹɦɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɦɨɞɟɥɢ�ɩɪɨɰɟɫɫɚ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ�ɪɚɡɥɢɱɧɨɣ�ɩɪɢ-
ɧɚɞɥɟɠɧɨɫɬɢ� ɜ� ɫɬɚɧɰɢɨɧɧɨɣ� ɢ� ɭɡɥɨɜɨɣ� ɫɢɫɬɟɦɟ� ɩɭɬɟɣ� ɨɛɳɟɝɨ� ɢ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɹɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɚɫɫɱɢɬɚɬɶ�ɨɩɬɢɦɚɥɶɧɵɟ�ɬɟɯɧɢɱɟɫɤɢɟ 
ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɤɨɦɩɥɟɤɫɚ, ɨɛɟɫɩɟɱɢɜɚɸ-
ɳɟɝɨ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɩɨɝɪɭɡɤɭ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɩɨ� ɩɪɹɦɨɦɭ� ɜɚɪɢɚɧɬɭ 
©ɩɪɨɢɡɜɨɞɫɬɜɨ – ɜɚɝɨɧ». 
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ɜɪɟɦɟɧɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɧɚ�ɩɭɬɹɯ�ɨɬɫɬɨɹ. Ɉɛɨɫɧɨɜɚɧɵ�ɫɨɫɬɚɜɥɹɸɳɢɟ�ɰɟɥɟɜɨɣ�ɮɭɧɤ-
ɰɢɢ, ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɨɬɨɪɨɣ�ɜɵɩɨɥɧɟɧɨ�ɨɩɪɟɞɟɥɟɧɢɟ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɫɪɟɞɧɟɝɨ�ɩɟɪɢɨɞɚ 
ɧɚɤɨɩɥɟɧɢɹ�ɝɪɭɩɩ�ɫɨɛɫɬɜɟɧɧɵɯ�ɜɚɝɨɧɨɜ�ɧɚ�ɫɬɚɧɰɢɢ. 



133 
 

ɇɢɬɤɚ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ�ɫɜɹɡɚɧɚ�ɫ�ɝɪɭɡɨɜɵɦ�ɢɥɢ�ɩɨɪɨɠɧɢɦ�ɪɟɣ-
ɫɨɦ�ɜɚɝɨɧɚ, ɬɚɤ�ɤɚɤ�ɜ�ɫɨɫɬɚɜɟ�ɩɨɟɡɞɚ�ɦɨɝɭɬ�ɛɵɬɶ�ɤɚɤ�ɝɪɭɠɺɧɵɟ, ɬɚɤ�ɢ�ɩɨɪɨɠ-
ɧɢɟ�ɜɚɝɨɧɵ. Ⱥɧɚɥɨɝɢɱɧɚɹ� ɫɢɬɭɚɰɢɹ�ɦɨɠɟɬ� ɛɵɬɶ�ɢ� ɫ�ɩɨɞɚɱɟɣ�ɭɛɨɪɤɨɣ�ɜɚɝɨ-
ɧɨɜ�ɧɚ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɟ�ɮɪɨɧɬɵ. ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɭɤɚɡɚɬɶ, ɱɬɨ� ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɧɚ� ɦɟɫɬɚɯ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ�ɜɵɩɨɥɧɹɟɬɫɹ�ɩɨɝɪɭɡɤɚ�ɢɥɢ�ɜɵɝɪɭɡɤɚ�ɝɪɭɡɨɜ. ȼ�ɷɬɢɯ�ɭɫɥɨɜɢɹɯ�ɡɚ 
ɞɨɫɬɚɬɨɱɧɨ�ɛɨɥɶɲɨɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ�ɛɭɞɟɬ�ɫɨɛɥɸɞɚɬɶɫɹ�ɛɚɥɚɧɫ, ɧɚɩɪɢɦɟɪ, 
ɩɪɢɛɵɜɲɢɯ� ɝɪɭɠɺɧɵɯ� ɢ� ɭɛɵɜɲɢɯ� ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ. Ɉɞɧɚɤɨ� ɢɡ�ɡɚ� ɧɟɪɚɜ-
ɧɨɦɟɪɧɵɯ�ɫɩɪɨɫɚ�ɧɚ�ɨɬɝɪɭɠɚɟɦɭɸ�ɩɪɨɞɭɤɰɢɸ, ɨɛɟɫɩɟɱɟɧɢɹ�ɩɨɪɨɠɧɢɦɢ�ɜɚ-
ɝɨɧɚɦɢ, ɪɚɡɥɢɱɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜ� ɝɪɭɩɩɚɯ� ɜɚɝɨɧɨɜ� ɢ 
ɞɪɭɝɢɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ�ɜ�ɩɨɞɚɱɟ�ɭɛɨɪɤɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɡɥɢɱɧɨɟ�ɱɢɫɥɨ�ɜɚɝɨɧɨɜ, 
ɚ�ɜ�ɨɬɞɟɥɶɧɵɯ�ɫɥɭɱɚɹɯ�ɦɚɧɟɜɪɨɜɵɣ�ɢɥɢ�ɩɨɟɡɞɧɨɣ�ɥɨɤɨɦɨɬɢɜ�ɦɨɠɟɬ�ɫɥɟɞɨ-
ɜɚɬɶ�ɛɟɡ�ɩɟɪɟɜɨɡɨɱɧɵɯ�ɫɪɟɞɫɬɜ. 

ɇɚ�ɭɱɚɫɬɤɚɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɦɨɝɭɬ�ɩɪɨɜɨɞɢɬɶɫɹ�ɩɥɚɧɨɜɵɟ�ɜɢɞɵ�ɪɟɦɨɧɬɚ  
ɢ�ɪɹɞ�ɞɪɭɝɢɯ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ, ɱɬɨ�ɭɯɭɞɲɚɟɬ�ɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɨ 
ɜɪɟɦɟɧɢ. ȼ� ɰɟɥɨɦ� ɩɪɨɰɟɫɫɵ� ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ� ɧɚ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭ-
ɡɨɱɧɵɟ�ɮɪɨɧɬɵ�ɛɭɞɭɬ�ɜ�ɫɜɨɺɦ�ɛɨɥɶɲɢɧɫɬɜɟ�ɩɨɞɨɛɧɵɦɢ�ɫ�ɭɱɚɫɬɤɚɦɢ�ɠɟɥɟɡ-
ɧɵɯ�ɞɨɪɨɝ�ɢ�ɢɯ�ɧɢɬɤɚɦɢ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ. ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɫɭɳɟɫɬ-
ɜɭɸɳɟɝɨ�ɩɨɥɨɠɟɧɢɹ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɨɛɨɛɳɟɧɢɹ. 

1 Ɍɟɨɪɟɬɢɱɟɫɤɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɧɚɯɨɠɞɟɧɢɹ� ɩɨɟɡɞɚ�ɜ�ɩɭɬɢ�ɫɥɟɞɨɜɚ-
ɧɢɹ�ɧɚ� ɭɱɚɫɬɤɟ�ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ�ɦɨɠɟɬ� ɛɵɬɶ�ɩɪɢɧɹɬɚ� ɩɨɫɬɨɹɧɧɨɣ, ɬɚɤ� ɤɚɤ 
ɧɨɪɦɚɬɢɜɧɚɹ (ɤɨɦɦɟɪɱɟɫɤɚɹ) ɫɤɨɪɨɫɬɶ�ɞɨɫɬɚɜɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɉɪɚɜɢɥɚɦɢ 
ɩɟɪɟɜɨɡɨɤ� ɢɥɢ�ɋɨɝɥɚɲɟɧɢɟɦ� ɨ� ɦɟɠɞɭɧɚɪɨɞɧɨɦ� ɝɪɭɡɨɜɨɦ� ɫɨɨɛɳɟɧɢɢ� ɨɫɬɚ-
ɺɬɫɹ�ɨɞɢɧɚɤɨɜɨɣ, ɫɨɫɬɚɜɥɹɹ 200 ɤɦ�ɫɭɬ. 

2 ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɧɢɬɨɤ�ɧɚ� ɝɪɚɮɢɤɟ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ�ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɜɚɝɨɧɨɩɨɬɨɤɚ c

ɜ(Ȝ ) �ɜɪɟɦɹ�ɧɚɤɨɩɥɟɧɢɹ�ɧɚ�ɫɨɫɬɚɜ 
ɩɨɟɡɞɚ� ɜ� ɩɭɧɤɬɚɯ� ɨɬɩɪɚɜɥɟɧɢɹ� ɬɚɤɠɟ� ɛɭɞɟɬ� ɭɦɟɧɶɲɚɬɶɫɹ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
ɜɦɟɫɬɨ�ɨɞɧɨɣ�ɧɢɬɤɢ�ɝɪɚɮɢɤɚ�ɞɥɹ�ɞɨɫɬɚɜɤɢ�ɨɩɪɟɞɟɥɺɧɧɨɝɨ�ɜɚɝɨɧɨɩɨɬɨɤɚ�ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ�ɞɜɟ, ɬɨ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɧɚɤɨɩɥɟɧɢɹ�ɬɚɤɠɟ�ɛɭɞɟɬ�ɭɦɟɧɶɲɟɧɚ 
ɜ�ɞɜɚ�ɪɚɡɚ. 

3 ɉɪɨɜɨɡɧɵɟ� ɩɥɚɬɟɠɢ� ɜ� ɱɚɫɬɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ� ɢ� ɥɨɤɨɦɨɬɢɜɧɨɣ� ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ� ɩɪɢ� ɫɭɳɟɫɬɜɭɸɳɢɣ� ɦɟɬɨɞɢɤɟ� ɪɚɫɱɺɬɚ� ɬɚɪɢɮɨɜ� ɛɭɞɭɬ� ɢɦɟɬɶ 
ɫɥɟɞɭɸɳɟɟ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ: 

í� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɩɪɢ� ɢɡɛɵɬɤɟ� ɪɟɡɟɪɜɚ� ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ� ɧɟ�ɢɡɦɟɧɢɬɫɹ, ɬɚɤ� ɤɚɤ� ɬɚɪɢɮɧɚɹ� ɫɬɚɜɤɚ� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɜ� ɪɭɛ-
ɥɹɯ� ɡɚ� ɜɚɝɨɧ. ȼ� ɭɫɥɨɜɢɹɯ� ɧɟɞɨɫɬɚɬɤɚ� ɪɟɡɟɪɜɚ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɧɚ 
ɦɚɪɲɪɭɬɟ� ɫɥɟɞɨɜɚɧɢɹ�ɝɪɭɡɨɩɨɬɨɤɚ�ɩɨɬɪɟɛɭɸɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɤɚɩɢɬɚɥɶ-
ɧɵɟ�ɜɥɨɠɟɧɢɹ�ɞɥɹ�ɟɺ�ɧɚɪɚɳɢɜɚɧɢɹ; 

í�ɥɨɤɨɦɨɬɢɜɧɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɩɪɢ�ɢɡɛɵɬɤɟ�ɥɨɤɨɦɨɬɢɜɨɜ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ�ɬɚɪɢɮɨɜ�ɛɭɞɟɬ�ɡɚɜɢɫɟɬɶ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜɟ�ɩɨɟɡ-
ɞɚ, ɚ�ɩɪɢ�ɢɯ�ɭɦɟɧɶɲɟɧɢɢ�ɬɟɨɪɟɬɢɱɟɫɤɢ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɭɜɟɥɢɱɟɧɚ, ɬɚɤ�ɤɚɤ�ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ� ɧɢɬɨɤ� ɝɪɚɮɢɤɚ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɦ�ɜɚɝɨɧɨɩɨɬɨɤɟ�ɩɨɬɪɟ-
ɛɭɟɬɫɹ�ɛɨɥɶɲɟ�ɩɨɟɡɞɧɵɯ�ɥɨɤɨɦɨɬɢɜɨɜ�ɢ�ɛɪɢɝɚɞ�ɦɚɲɢɧɢɫɬɨɜ. 
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ȼɵɲɟɢɡɥɨɠɟɧɧɵɟ�ɩɨɥɨɠɟɧɢɹ�ɩɨ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ�ɢ�ɥɨɤɨɦɨɬɢɜɧɨɣ�ɫɨ-
ɫɬɚɜɥɹɸɳɢɦ�ɬɪɟɛɭɸɬ�ɪɚɡɞɟɥɟɧɢɹ�ɪɟɚɥɶɧɵɯ�ɢɡɞɟɪɠɟɤ�ɩɪɢ�ɢɯ�ɪɚɫɱɺɬɟ�ɧɚ�ɡɚ-
ɜɢɫɹɳɢɟ�ɢ�ɧɟ�ɡɚɜɢɫɹɳɢɟ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜɟ�ɩɨɟɡɞɚ. 

4 ɂɡɞɟɪɠɤɢ�ɜɥɚɞɟɥɶɰɟɜ�ɜɚɝɨɧɨɜ�ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�ɧɢɬɨɤ� ɝɪɚɮɢɤɚ�ɜ�ɱɚɫɬɢ 
ɜɚɝɨɧɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɩɪɢ� ɡɚɤɥɸɱɟɧɢɢ� ɞɨɝɨɜɨɪɨɜ� ɡɚ� ɩɨɥɶɡɨɜɚɧɢɟ� ɜɚɝɨ-
ɧɚɦɢ� ɢ� ɨɤɚɡɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ� ɭɫɥɭɝ, ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ, 
ɞɨɥɠɧɵ�ɭɱɢɬɵɜɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ: 

í�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɧɢɬɨɤ�ɧɚ�ɝɪɚɮɢɤɟ�ɢ�ɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɩɪɨ-
ɫɬɨɣ�ɜɚɝɨɧɨɜ�ɩɨɞ�ɧɚɤɨɩɥɟɧɢɟɦ�ɜ�ɩɭɧɤɬɚɯ� ɨɬɩɪɚɜɥɟɧɢɹ� ɢ�ɧɚɡɧɚɱɟɧɢɹ� ɛɭɞɟɬ 
ɭɦɟɧɶɲɚɬɶɫɹ; 

í�ɪɚɫɱɺɬɧɚɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɧɚɯɨɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɜ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ 
ɩɪɢ� ɛɨɥɶɲɟɦ� ɤɨɥɢɱɟɫɬɜɟ� ɧɢɬɨɤ� ɝɪɚɮɢɤ� ɛɭɞɟɬ� ɭɦɟɧɶɲɚɬɶɫɹ� ɡɚ� ɫɱɺɬ� ɛɨɥɟɟ 
ɱɚɫɬɨɝɨ�ɩɪɢɛɵɬɢɹ�ɢ� ɨɬɩɪɚɜɥɟɧɢɹ�ɢɡ�ɧɚɱɚɥɶɧɵɯ�ɢ� ɤɨɧɟɱɧɵɯ, ɚ� ɬɚɤɠɟ� ɬɪɚɧ-
ɡɢɬɧɵɯ�ɩɭɧɤɬɨɜ. 

Ɉɞɧɚɤɨ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɧɢɬɨɤ�ɧɚ�ɝɪɚ-
ɮɢɤɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɡɚɝɪɭɡɤɚ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣɫɬɜɚ (ɧɚɩɪɚɜɥɟɧɢɹ 
ɩɟɪɟɜɨɡɨɤ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɱɚɫɬɤɚ�ɢ�ɞɪ.) ɛɭɞɟɬ�ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɚ�ɪɟɡɟɪɜɵ 
ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɩɨɟɡɞɧɵɯ�ɥɨɤɨɦɨ-
ɬɢɜɨɜ�ɛɭɞɭɬ�ɫɨɤɪɚɳɚɬɶɫɹ. 

5 Ɉɛɨɪɨɬ�ɜɚɝɨɧɨɜ�ɥɸɛɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�ɫɨɫɬɨɢɬ�ɢɡ�ɝɪɭɠɺɧɨɝɨ�ɪɟɣɫɚ�ɢ 
ɩɨɪɨɠɧɟɝɨ. ɉɪɢɱɺɦ�ɩɨɫɥɟɞɧɢɣ�ɷɥɟɦɟɧɬ�ɫɜɹɡɚɧ�ɫ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɩɨɪɨɠɧɟɝɨ 
ɩɪɨɛɟɝɚ�ɜɚɝɨɧɨɜ. 

Ɋɚɫɱɺɬɧɵɟ�ɮɨɪɦɭɥɵ [1, ɫ. 92í110] ɩɨɡɜɨɥɹɸɬ� ɨɩɪɟɞɟɥɢɬɶ� ɜɟɥɢɱɢɧɭ� ɜɚ-
ɝɨɧɧɨɝɨ� ɩɚɪɤɚ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ (ɱɚɫɬɧɵɯ� ɩɟɪɟɜɨɡɱɢɤɨɜ), ɡɚɜɢɫɹɳɟɝɨ� ɨɬ 
ɦɧɨɝɢɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ. ȼ� ɭɩɪɨɳɟɧɧɨɦ� ɜɢɞɟ� ɨɛɨɪɨɬ� ɜɚɝɨɧɚ 
ɫɤɥɚɞɵɜɚɟɬɫɹ�ɢɡ�ɬɪɺɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ. 

1 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ� ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ�ɫ� ɨɛɫɥɭɠɢɜɚɸɳɢɦ�ɭɫɬɪɨɣ-
ɫɬɜɨɦ: ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ «ɨɤɨɧ» ɧɚ�ɝɪɚɮɢɤɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɞɥɹ�ɤɚɩɢɬɚɥɶ-
ɧɨɝɨ�ɪɟɦɨɧɬɚ�ɜɟɪɯɧɟɝɨ�ɫɬɪɨɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ, ɟɝɨ�ɬɟɤɭɳɟɝɨ�ɫɨ-
ɞɟɪɠɚɧɢɹ, ɬɨ�ɠɟ�ɭɫɬɪɨɣɫɬɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ�ɢ�ɞɪ. ȼ�ɢɬɨɝɟ�ɤɨ-
ɷɮɮɢɰɢɟɧɬ� ɩɨɥɟɡɧɨɣ� ɡɚɝɪɭɡɤɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɜɨ� ɜɪɟɦɟɧɢ 
ɛɭɞɟɬ� ɦɟɧɶɲɟ� ɟɞɢɧɢɰɵ� ɡɚ� ɫɱɺɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ� ɜɵɲɟɩɟɪɟɱɢɫ-
ɥɟɧɧɵɯ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ ɭ

ɜɫɩ .t  
2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɱɚɫɬɶ�ɨɛɨɪɨɬɚ, ɤɨɬɨɪɚɹ�ɡɚɜɢɫɢɬ�ɨɬ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɩɨ-

ɪɨɠɧɟɝɨ�ɩɪɨɛɟɝɚ�ɜɚɝɨɧɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɝɪɭɠɺɧɨɝɨ�ɢ�ɩɨɪɨɠɧɟɝɨ�ɪɟɣɫɨɜ 
ɜɚɝɨɧɚ�ɢ�ɞɪɭɝɢɯ�ɩɚɪɚɦɟɬɪɨɜ, ɚ�ɬɚɤɠɟ�ɦɟɠɨɩɟɪɚɰɢɨɧɧɵɯ�ɩɪɨɫɬɨɟɜ .ɨɠ

ijt'  
3 ɋɥɭɱɚɣɧɵɣ� ɷɥɟɦɟɧɬ� ɨɛɨɪɨɬɚ� ɜɚɝɨɧɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ� ɜɟɪɨɹɬɧɨɫɬɧɵɦ 

ɫɩɪɨɫɨɦ�ɧɚ�ɜɚɝɨɧɵ�ɧɚ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɚɯ�ɩɭɬɟɣ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɥɹ 
ɩɨɝɚɲɟɧɢɹ�ɞɚɧɧɨɣ�ɫɥɭɱɚɣɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɦɨɝɭɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: 

í�ɫɤɥɚɞ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ�ɰɟɯɟ (ɜɚɪɢɚɧɬ 1); 
í�ɡɚɩɚɫ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɪɚɡɥɢɱɧɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ (ɜɚɪɢɚɧɬ 2). 
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ɉɟɪɜɵɣ�ɜɚɪɢɚɧɬ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɬɪɚɞɢɰɢɨɧɧɨɦɭ, ɝɞɟ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ 
ɝɨɬɨɜɚɹ�ɩɪɨɞɭɤɰɢɹ�ɩɨɫɬɭɩɚɟɬ�ɧɚ�ɫɤɥɚɞ,  ɚ�ɡɚɬɟɦ�ɜ�ɜɚɝɨɧ�ɢɥɢ�ɜ�ɥɸɛɨɟ�ɞɪɭɝɨɟ 
ɬɪɚɧɫɩɨɪɬɧɨɟ� ɫɪɟɞɫɬɜɨ. ɉɪɢ� ɷɬɨɦ� ɜɵɩɨɥɧɹɟɬɫɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɝɪɭɡɨɜɚɹ 
ɨɩɟɪɚɰɢɹ. Ɂɞɟɫɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɜɟɥɢɱɢɧ�ɜ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ� ɫɬɨɢɦɨɫɬɶ� ɯɪɚɧɟɧɢɟ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɧɚ� ɫɤɥɚɞɟ ɫɯɪ� ɢ� ɫɬɨɢ-
ɦɨɫɬɶ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ ɫɮɪ. ȼ�ɫɬɨɢɦɨɫɬɶ� ɫɬɚɜɤɢ�ɝɪɭɡɨ-
ɜɨɝɨ�ɮɪɨɧɬɚ�ɜɤɥɸɱɚɸɬɫɹ�ɬɚɤɠɟ�ɧɟɭɫɬɨɣɤɚ�ɡɚ�ɧɟɫɜɨɟɜɪɟɦɟɧɧɭɸ�ɨɬɝɪɭɡɤɭ�ɢɡ 
ɤɨɧɬɪɚɤɬɚ�ɧɚ�ɩɨɫɬɚɜɤɭ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɞɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ. 

ȼɬɨɪɨɣ�ɜɚɪɢɚɧɬ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɡɚɝɪɭɡɤɭ�ɫ�ɩɪɨɢɡɜɨɞɫɬɜɚ «ɩɨ�ɩɪɹɦɨɦɭ» ɜɚ-
ɪɢɚɧɬɭ�ɜ�ɜɚɝɨɧ. Ɂɞɟɫɶ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɫɬɚɜɤɢ�ɮɭɧɤɰɢɨɧɢ-
ɪɨɜɚɧɢɹ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ /

ɮɪɫ �ɢ�ɜɚɝɨɧɨɜ�ɪɚɡɥɢɱɧɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɫ
ɜɱɫ . 

ɋɢɫɬɟɦɚ�ɞɨɫɬɚɜɤɢ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɢɡ�ɩɨɞ�ɜɵɝɪɭɡɤɢ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɦɨ-
ɠɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɦɨɞɭɥɹ. Ⱦɨɫɬɚɜɤɚ�ɝɪɭɠɟɧɨɝɨ�ɢɥɢ�ɩɨɪɨɠɧɟɝɨ 
ɜɚɝɨɧɚ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɫɜɹɡɚɧɚ�ɫ�ɬɚɪɢɮɚɦɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 
ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 1). 

 
Ɋɢɫɭɧɨɤ 1 – ȼɨɡɦɨɠɧɵɟ�ɫɨɱɟɬɚɧɢɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɚɪɢɮɚ 

ɇɚ�ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɵ�ɜɨɡɦɨɠɧɵɟ�ɫɨɱɟɬɚɧɢɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ� ɬɚɪɢɮɚ: ɜɚɝɨɧɧɨɣ (ȼ), ɥɨɤɨɦɨɬɢɜɧɨɣ (Ʌ) ɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ (ɂ). 
ɉɪɢ�ɷɬɨɦ, ɧɚɩɪɢɦɟɪ�ɜ�ɜɚɝɨɧɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ, ɨɛɨɡɧɚɱɟɧɢɹ�ȼɪɢ�ɢɥɢ�ȼɪɨ�ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ� ɨɬɪɚɠɚɸɬ, ɱɬɨ� ɪɟɡɟɪɜ (ɡɚɩɚɫ) ɜɚɝɨɧɨɜ� ɢɦɟɟɬɫɹ� ɢɥɢ� ɨɬɫɭɬɫɬɜɭɟɬ. 
Ⱥɧɚɥɨɝɢɱɧɨ� ɩɨ� ɞɪɭɝɢɦ� ɫɨɫɬɚɜɥɹɸɳɢɦ� ɬɚɪɢɮɚ.  ȼ� ɫɥɭɱɚɟ� ɨɬɫɭɬɫɬɜɢɹ� ɪɟɡɟɪɜɚ 
ɜɚɝɨɧɨɜ, ɥɨɤɨɦɨɬɢɜɨɜ�ɢɥɢ�ɩɪɨɩɭɫɤɧɨɣ (ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ) ɫɩɨɫɨɛɧɨɫɬɢ�ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ�ɧɟɨɛɯɨɞɢɦɨ�ɜɤɥɚɞɵɜɚɬɶ�ɢɧɜɟɫɬɢɰɢɢ�ɜ�ɭɜɟɥɢɱɟɧɢɟ�ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɵɯ�ɩɚɪɚɦɟɬɪɨɜ. ȼ�ɞɚɧɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɧɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɢɧɜɟɫɬɢɰɢ-
ɨɧɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɜ� ɬɚɪɢɮɟ,  ɬɚɤ� ɤɚɤ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ�ɢɦɟɟɬɫɹ�ɢɯ�ɞɨɫɬɚɬɨɱɧɵɣ�ɪɟɡɟɪɜ. ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜ�ɬɚɪɢɮɟ�ɫ�ɩɨ-
ɦɨɳɶɸ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɢɥɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɭɱ-
ɬɟɧɚ�ɢɧɜɟɫɬɢɰɢɨɧɧɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ.  
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ɋ�ɭɱɺɬɨɦ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ�ɪɚɫɫɦɨɬɪɢɦ�ɜɵɜɨɞ�ɮɨɪɦɭɥɵ�ɞɥɹ�ɪɚɫɱɟɬɚ�ɩɚ-
ɪɚɦɟɬɪɨɜ,  ɫɜɹɡɚɧɧɵɯ�ɫ�ɜɚɝɨɧɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ.  Ʉ�ɬɚɤɢɦ�ɩɚɪɚɦɟɬɪɚɦ�ɨɬɧɨ-
ɫɹɬɫɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɜɚɝɨɧɨɩɨɬɨɤɚ ɫȜ ,ij �ɨɛɨɪɨɬɚ�ɜɚɝɨɧɚ șij �ɢ�ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧ 1/ ȡij
ijK = ,  ɝɞɟ�ȡij – ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɨɛɫɥɭɠɢɜɚɸ-

ɳɟɝɨ� ɭɫɬɪɨɣɫɬɜɚ�ɦɟɠɞɭ�ɩɭɧɤɬɚɦɢ i� ɢ j. Ɂɞɟɫɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɫɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ� ɨɬ� ɦɨɦɟɧɬɚ� ɜɵɝɪɭɡɤɢ� ɜɚ-
ɝɨɧɚ� ɢ� ɞɨ� ɦɨɦɟɧɬɚ� ɩɨɝɪɭɡɤɢ� ɝɪɭɡɚ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ� ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ.        
ȼ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɨɪɨɠɧɟɝɨ� ɩɪɨɛɟɝɚ� ɜɚ-
ɝɨɧɚ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ ɫ

ɩɨɪt  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɟɝɨ�ɫɪɨɤɚ�ɞɨɫ-
ɬɚɜɤɢ, ɝɞɟ�ɫ�ɩɨɦɨɳɶɸ�ɬɪɺɯ�ɫɭɬɨɤ�ɭɱɢɬɵɜɚɟɬɫɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɜɫɟɯ�ɨɩɟ-
ɪɚɰɢɣ� ɜ� ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɯ� ɩɭɧɤɬɚɯ. Ɍɟɨɪɟɬɢɱɟɫɤɢ� ɬɚɤɨɣ� ɩɨɞɯɨɞ� ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ�ɩɪɚɜɢɥɶɧɵɦ. ɉɪɢ�ɷɬɨɦ�ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɫɢɫɬɟɦɵ�ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɪɨɠɧɢɦɢ� ɜɚɝɨɧɚɦɢ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɢɥɢ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɪɚɫɫɱɢɬɵɜɚ-
ɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ  

ɫ
ɤ ɩɨɪȡ / .t Ɍ=  (1) 

ɝɞɟ Ɍ – ɪɚɫɱɟɬɧɵɣ�ɢɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɜ�ɫɢɫɬɟɦɟ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɨ-
ɪɨɠɧɢɦɢ�ɜɚɝɨɧɚɦɢ ɫ

ɩɨɪ( ).t T<  

ȼ� ɩɪɢɜɟɞɟɧɧɨɣ� ɮɨɪɦɭɥɟ ɫ
ɩɨɪt � ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɞɥɹ� ɛɨɥɶɲɢɯ� ɪɚɫɫɬɨɹɧɢɣ 

ɞɨɫɬɚɜɤɢ� ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɜɟɥɢɱɢɧɚ Ɍ� ɛɭɞɟɬ� ɩɪɢɧɢɦɚɬɶ 
ɬɚɤɠɟ�ɞɨɫɬɚɬɨɱɧɨ�ɛɨɥɶɲɢɟ�ɡɧɚɱɟɧɢɹ. Ɂɞɟɫɶ Ɍ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɢɫɯɨɞɹ�ɢɡ�ɨɞ-
ɧɨɣ�ɧɢɬɤɢ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɞɥɹ�ɨɞɧɨɤɚɧɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ�ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ (ɪɢɫɭɧɨɤ 2).  

ɫ
ɩɨɪt T T

T
/ 2T / 2T

T
/ 2T / 2T

 
Ɋɢɫɭɧɨɤ 2 – ɍɫɥɨɜɧɵɣ�ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ 

ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɧɢɬɨɤ� ɝɪɚɮɢɤɚ, ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɤɨɬɨɪɵɯ 
ɛɭɞɭɬ�ɨɬɩɪɚɜɥɹɬɶɫɹ�ɩɪɢɜɚɬɧɵɟ�ɜɚɝɨɧɵ�ɢɥɢ�ɜɚɝɨɧɵ�ɨɬɩɪɚɜɢɬɟɥɹ�ɱɟɪɟɡ�ɢɧɬɟɪ-
ɜɚɥ Ɍ, ɤɨɬɨɪɵɣ�ɛɭɞɟɬ�ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ�ɢɡ�ɫɨɨɬɧɨɲɟɧɢɹ 
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/ ,nT Ɍ n=  (2) 
ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ�ɧɢɬɨɤ�ɝɪɚɮɢɤɚ, ɩɨ�ɤɨɬɨɪɵɦ�ɨɬɩɪɚɜɥɹɸɬɫɹ�ɜɚɝɨɧɵ�ɝɪɭɡɨ-
ɨɬɩɪɚɜɢɬɟɥɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɧɢɬɨɤ� ɝɪɚɮɢɤɚ� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɢɫɯɨɞɹ� ɢɡ 
ɬɚɪɢɮɧɵɯ� ɫɬɚɜɨɤ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ. Ⱦɥɹ� ɞɚɧɧɨɣ� ɧɢɬɤɢ� ɝɪɚ-
ɮɢɤɚ�ɜɟɥɢɱɢɧɚ Ɍ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɢɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɩɨɟɡɞɚɦɢ, ɚ�ɞɥɹ�ɞɜɭɯ�ɧɢɬɨɤ 
ɢɧɬɟɪɜɚɥ�ɪɚɜɟɧ Ɍ / 2,… , ɞɥɹ n�ɧɢɬɨɤ – Ɍ / n. Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɧɢɬɨɤ�ɧɚ�ɝɪɚɮɢɤɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɡɚɞɚɱɚ�ɞɨɥɠ-
ɧɚ�ɪɟɲɚɬɶɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɨɜ�ɫ�ɭɱɟɬɨɦ�ɡɚɢɧ-
ɬɟɪɟɫɨɜɚɧɧɵɯ�ɫɬɨɪɨɧ, ɜɤɥɸɱɚɹ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɢ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ. ɉɪɢ 
ɷɬɨɦ�ɧɟɨɛɯɨɞɢɦɨ�ɬɚɤɠɟ�ɭɱɢɬɵɜɚɬɶ�ɧɚɥɢɱɢɟ�ɪɟɡɟɪɜɨɜ�ɜɚɝɨɧɨɜ, ɩɨɟɡɞɧɵɯ�ɥɨ-
ɤɨɦɨɬɢɜɨɜ�ɢ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɚ�ɦɚɪɲɪɭɬɟ�ɩɟɪɟɜɨɡɤɢ. 

ɇɚ� ɭɫɥɨɜɧɨɦ� ɝɪɚɮɢɤɟ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 2) ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɥɟɞɨɜɚɧɢɹ�ɩɨɟɡɞɚ�ɩɨ�ɭɱɚɫɬɤɭ ɫ

ɩɨɪt �ɫɨɜɩɚɞɚɟɬ�ɫ�ɢɧɬɟɪɜɚ-
ɥɨɦ�ɨɬɩɪɚɜɥɟɧɢɹ�ɦɟɠɞɭ�ɩɨɟɡɞɚɦɢ Ɍ. Ɉɞɧɚɤɨ�ɩɪɢ�ɫɥɭɱɚɣɧɨɦ�ɢɧɬɟɪɜɚɥɟ�ɦɟ-
ɠɞɭ�ɩɨɟɡɞɚɦɢ�ɢ�ɬɪɟɛɨɜɚɧɢɣ�ɪɚɫɱɺɬɧɵɯ�ɮɨɪɦɭɥ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ� ɨɛɹɡɚɬɟɥɶɧɨ� ɞɨɥɠɧɨ� ɜɵɩɨɥɧɹɬɶɫɹ� ɭɫɥɨɜɢɟ ɫ

ɩɨɪ ,t T< � ɚ� ɞɥɹ 

ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ ɫ
ɩɨɪ .t T= �ɉɪɢ�ɷɬɨɦ�ɜɟɥɢɱɢɧɚ ɫ

ɩɨɪt �ɨɬɧɨɫɢɬɫɹ 

ɩɪɚɤɬɢɱɟɫɤɢ�ɤ�ɩɨɫɬɨɹɧɧɨɣ�ɜɟɥɢɱɢɧɟ ɫ
ɩɨɪ( const).t =  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ Ɍ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɢɧɬɟɪɜɚɥ� ɦɟɠɞɭ� ɬɪɟɛɨɜɚ-
ɧɢɹɦɢ, ɩɨɞ�ɤɨɬɨɪɵɦɢ�ɩɨɧɢɦɚɸɬɫɹ�ɧɢɬɤɢ�ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɥɟɧɢɹ� ɝɪɭɩɩ�ɜɚɝɨ-
ɧɨɜ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ (ɫɨɛɫɬɜɟɧɧɵɯ, ɨɩɟɪɚɬɨɪɫɤɢɯ� ɤɨɦɩɚɧɢɣ, ɚɪɟɧɞɨɜɚɧ-
ɧɵɯ). ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɧɢɬɤɢ�ɝɪɚɮɢɤɚ (ɩɨɤɚɡɚɧɚ�ɩɭɧɤɬɢ-
ɪɨɦ�ɧɚ�ɪɢɫɭɧɤɟ 2) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɜɪɟɦɟɧɢ�ɭɦɟɧɶɲɚɟɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ�ɮɨɪɦɭɥɨɣ 

ɞ ɞ/ ( 1),T Ɍ n= +  (3) 

ɝɞɟ nɞ – ɤɨɥɢɱɟɫɬɜɨ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɧɢɬɨɤ�ɜɧɭɬɪɢ�ɩɟɪɢɨɞɚ�ɜɪɟɦɟɧɢ Ɍ. ɇɚ-
ɩɪɢɦɟɪ, ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɢɫɭɧɤɨɦ 2 ɜɟɥɢɱɢɧɚ nɞ = 1.  

Ɍɨɝɞɚ ɞ / (1 1) / 2.T Ɍ T= + =  
ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɬɨɤɚ� ɬɪɟɛɨɜɚɧɢɣ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢɡ� ɫɨɨɬɧɨɲɟɧɢɣ 

�Ȝ = 1 / Ɍ�ɢɥɢ�Ȝɞ = 1 / (Ɍ / 2) = 2 / Ɍ. ȼ�ɮɨɪɦɭɥɟ (1) ɜɟɥɢɱɢɧɚ Ɍɡ = Ɍ. ɉɨɞɫɬɚɜ-
ɥɹɹ�ɜ�ɮɨɪɦɭɥɭ (1) ɜɟɥɢɱɢɧɭ Ɍ�ɢ�ɫɨɨɬɧɨɲɟɧɢɹ (3), ɩɨɥɭɱɚɟɦ 

ɫ
ɤ ɩɨɪ ɞȡ / ( ( 1)).t Ɍ n= +  (4) 

ɉɪɢɱɺɦ� ɜ� ɮɨɪɦɭɥɟ (4) ɞɨɥɠɧɨ� ɜɵɩɨɥɧɹɬɶɫɹ� ɭɫɥɨɜɢɟ )1(/ ɞ
ɫ
ɩɨɪ �nTt � ɢɥɢ 

,/ɫ
ɩɨɪ Tt ɟɫɥɢ ɞ 0.n = �ȼ�ɞɚɧɧɨɣ�ɫɢɬɭɚɰɢɢ�ɦɵ�ɪɚɫɫɦɚɬɪɢɜɚɟɦ�ɨɞɧɨɤɚɧɚɥɶɧɭɸ 
ɫɢɫɬɟɦɭ� ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɚ� ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɚ n�ɤɚɧɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ, ɝɞɟ 
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ɤɚɠɞɚɹ�ɧɢɬɤɚ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɨɞɢɧ�ɤɚɧɚɥ�ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ. Ɉɛɳɟɢɡɜɟɫɬɧɨ, ɱɬɨ ɤȡ / 1.n < �ȿɫɥɢ ɤȡ / 1,n > �ɨɱɟɪɟɞɶ�ɪɚɫɬɺɬ�ɞɨ�ɛɟɫɤɨ-
ɧɟɱɧɨɫɬɢ. 

Ɉɛɨɛɳɚɹ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ, ɫɥɟɞɭɟɬ�ɭɤɚɡɚɬɶ�ɫɥɟɞɭɸɳɟɟ. 
1 ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɪɢɫɭɧɤɨɦ 2 ɜ� ɭɪɚɜɧɟɧɢɢ�ɛɚɥɚɧɫɚ� ɤɨɦɩɟɧɫɚɰɢɢ� ɫɥɭ-

ɱɚɣɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ Ɍ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɜɟ-
ɥɢɱɢɧɵ�ɝɪɭɩɩɵ c

ɜȜ Ɍ , ɝɞɟ c
ɜȜ  – ɫɪɟɞɧɟɱɚɫɨɜɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɚ�ɜɚɝɨɧɨɜ 

ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ. Ⱦɚɧɧɚɹ� ɜɟɥɢɱɢɧɚ� ɝɪɭɩɩɵ� ɜɚɝɨɧɨɜ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɦɨ-
ɠɟɬ� ɨɬɩɪɚɜɥɹɬɶɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɛɥɢɠɚɣɲɟɣ� ɧɢɬɤɢ� ɝɪɚɮɢɤɚ� ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɨɜ. ɉɨ�ɫɜɨɟɦɭ� ɫɭɳɟɫɬɜɭ� ɬɚɤɨɣ� ɩɨɞɯɨɞ�ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɫɭɳɟɫɬɜɭɸɳɭɸ 
ɬɟɯɧɨɥɨɝɢɸ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ, ɜ�ɤɨɬɨɪɨɣ�ɜɚɝɨɧɧɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɢ�ɟɺ 
ɫɬɚɜɤɚ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɧɚ� ɛɢɪɠɟ ɫ

ɜɱɫ .  ȼ�ɫɜɨɣ� ɫɨɫɬɚɜ ɫ
ɜɱɫ  ɜɤɥɸɱɚɟɬ: ɚɦɨɪɬɢɡɚ-

ɰɢɸ�ɜɚɝɨɧɚ; ɡɚɬɪɚɬɵ�ɧɚ�ɪɟɦɨɧɬ�ɜɚɝɨɧɨɜ, ɡɚɜɢɫɹɳɢɟ�ɨɬ�ɜɪɟɦɟɧɢ; ɡɚɬɪɚɬɵ�ɫɜɹ-
ɡɚɧɧɵɟ�ɫ�ɨɬɫɬɨɟɦ�ɧɚ�ɩɭɬɹɯ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɨɠɢɞɚɧɢɢ�ɨɬ-
ɩɪɚɜɥɟɧɢɹ� ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɩɨ�ɧɚɡɧɚɱɟɧɢɸ (ɨɧɢ� ɜɤɥɸ-
ɱɚɸɬɫɹ� ɜ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɭɸ� ɦɨɞɟɥɶ); ɩɨɥɭɱɟɧɢɟ� ɜɥɚɞɟɥɶɰɟɦ� ɩɟɪɟɜɨɡɨɱ-
ɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɢɛɵɥɢ�ɨɬ�ɩɟɪɟɜɨɡɤɢ�ɜ�ɫɜɨɢɯ�ɜɚɝɨɧɚɯ�ɢ�ɞɪ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ 
ɫɥɭɱɚɣɧɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɩɨɹɜɥɹɸɬɫɹ� ɱɟɪɟɡ� ɪɚɫɱɺɬɧɵɣ� ɢɧɬɟɪɜɚɥ Ɍ, ɤɨɬɨɪɵɣ 
ɩɨɞɱɢɧɹɟɬɫɹ�ɡɚɤɨɧɭ�ɗɪɥɚɧɝɚ n�ɝɨ�ɩɨɪɹɞɤɚ. ɇɢɬɤɚ�ɝɪɚɮɢɤɚ�ɦɨɠɟɬ�ɪɚɫɫɦɚɬɪɢ-
ɜɚɬɶɫɹ�ɤɚɤ�ɨɞɧɨɤɚɧɚɥɶɧɚɹ�ɫɢɫɬɟɦɚ. 

2 ɐɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ F(T) ɢɥɢ�ɭɪɚɜɧɟɧɢɟ�ɛɚɥɚɧɫɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɢɫɯɨɞɹ 
ɢɡ� ɢɧɬɟɪɟɫɨɜ� ɫɨɛɫɬɜɟɧɧɢɤɨɜ� ɜɚɝɨɧɨɜ, ɬ. ɟ. ɱɬɨ� ɟɦɭ� ɜɵɝɨɞɧɨ – ɧɚɤɚɩɥɢɜɚɬɶ 
ɫɜɨɢ� ɜɚɝɨɧɵ�ɞɨ�ɤɨɧɤɪɟɬɧɨɝɨ� ɩɪɟɞɟɥɚ�ɧɚ� ɨɩɪɟɞɟɥɺɧɧɭɸ�ɧɢɬɤɭ� ɝɪɚɮɢɤɚ�ɢɥɢ 
ɨɬɩɪɚɜɥɹɬɶ�ɧɟɛɨɥɶɲɢɦɢ�ɨɩɬɢɦɚɥɶɧɵɦɢ�ɝɪɭɩɩɚɦɢ. ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɞɚɧ-
ɧɚɹ� ɡɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɞɥɹ� ɭɫɥɨɜɢɣ� ɨɬɩɪɚɜɥɟɧɢɹ� ɨɩɬɢɦɚɥɶɧɵɦɢ� ɝɪɭɩɩɚɦɢ. 
Ɉɞɧɚɤɨ� ɞɚɧɧɵɣ� ɩɨɞɯɨɞ�ɦɨɠɟɬ� ɛɵɬɶ� ɚɞɚɩɬɢɪɨɜɚɧ� ɞɥɹ� ɨɛɨɫɧɨɜɚɧɢɹ� ɰɟɥɟɫɨ-
ɨɛɪɚɡɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢ� ɫɬɨɢɦɨɫɬɢ�ɧɢɬɤɢ� ɝɪɚɮɢɤɚ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɫɨɛɫɬ-
ɜɟɧɧɵɯ� ɩɨɟɡɞɧɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɢ� ɜɚɝɨɧɨɜ. Ⱦɥɹ� ɨɞɧɨɤɚɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ 
ɞɨɥɠɧɨ� ɜɵɩɨɥɧɹɬɶɫɹ� ɭɫɥɨɜɢɟ ./ɫ

ɩɨɪ Tt ȼ�ɪɟɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɝɪɭɩɩɚ� ɜɚɝɨɧɨɜ 
ɦɨɠɟɬ� ɨɬɩɪɚɜɥɹɬɶɫɹ� ɫ� ɢɧɬɟɪɜɚɥɨɦ� ɦɟɧɶɲɟ T (ɫɦ. ɪɢɫɭɧɨɤ 2). ɋɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɩɪɟɨɛɪɚɡɨɜɚɧɚ�ɫ�ɬɪɟɛɨɜɚɧɢɟɦ�ɞɚɧɧɨɝɨ 
ɭɫɥɨɜɢɹ, ɤɨɬɨɪɨɟ�ɦɨɠɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɫ�ɪɚɡɥɢɱɧɵɯ�ɬɨɱɟɤ�ɡɪɟɧɢɹ. 

1 ɉɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɞɨɫɬɚɬɨɱɧɨ�ɢ�ɞɚɠɟ�ɢɦɟɟɬɫɹ�ɟɺ�ɫɭɳɟɫɬɜɟɧɧɵɣ 
ɪɟɡɟɪɜ. ȼ�ɬɚɤɨɣ�ɫɢɬɭɚɰɢɢ�ɡɚɝɪɭɡɤɚ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɧɟ�ɢɡɦɟɧɢɬɫɹ. 
Ɉɞɧɚɤɨ� ɜ� ɬɚɤɨɦ� ɫɥɭɱɚɟ� ɩɨɬɪɟɛɭɟɬɫɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɩɚɪɤ� ɥɨɤɨɦɨɬɢɜɨɜ� ɢ 
ɛɪɢɝɚɞ�ɦɚɲɢɧɢɫɬɨɜ, ɱɬɨ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɭɱɬɟɧɨ�ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɬɚɪɢɮɧɨɣ 
ɫɬɚɜɤɟ. Ʉɪɨɦɟ�ɬɨɝɨ, ɩɪɢ�ɩɨɫɬɨɹɧɧɨɦ�ɜɚɝɨɧɨɩɨɬɨɤɟ�ɭɦɟɧɶɲɢɬɫɹ�ɫɨɫɬɚɜ�ɩɨɟɡɞɚ, 
ɭɜɟɥɢɱɢɬɫɹ�ɪɚɫɯɨɞ�ɬɨɩɥɢɜɚ�ɧɚ�ɟɞɢɧɢɰɭ�ɩɟɪɟɜɨɡɢɦɨɝɨ�ɝɪɭɡɚ�ɢ�ɞɪ. 

2 ɉɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɟɞɨɫɬɚɬɨɱɧɨ. ȼ�ɞɚɧɧɨɣ�ɫɢɬɭɚɰɢɢ� ɫɥɟɞɭɟɬ�ɜ 
ɬɚɪɢɮɧɨɣ� ɫɬɚɜɤɟ� ɭɱɟɫɬɶ� ɢɧɜɟɫɬɢɰɢɨɧɧɭɸ� ɫɨɫɬɚɜɥɹɸɳɭɸ, ɚ� ɜ� ɫɥɭɱɚɟ� ɝɨɫɭ-



139 
 

ɞɚɪɫɬɜɟɧɧɨɣ�ɩɨɞɞɟɪɠɤɢ�ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɨɛɪɚɡɨɦ�ɰɟɥɟ-
ɜɭɸ�ɮɭɧɤɰɢɸ. 

ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɩɪɢɧɢɦɚɸɬɫɹ� ɭɫɥɨɜɢɹ: ɢɫɩɨɥɶɡɭɟɬɫɹ� ɨɞɧɨɤɚɧɚɥɶɧɚɹ� ɫɢɫ-
ɬɟɦɚ; ɡɚɝɪɭɡɤɚ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɨɬɧɨɲɟɧɢɟɦ (5); 
ɜɟɥɢɱɢɧɚ�ɬɪɟɛɨɜɚɧɢɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ c

ɝɪ ɜȜ .q Ɍ=  

Ⱦɥɹ�ɪɟɲɚɟɦɨɣ�ɡɚɞɚɱɢ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɜɢɞ 

,)ȡ1()]ȡ1(2/[)ȜȖ(Ȝȡ)( ɬɱɤɤɨɛɜɯ
ɫ
ɜɱ

ɫ
ɜ

2
ɤ tɫtTcTF ����  (5) 

ɝɞɟ�ȡɤ – ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɩɨ�ɜɪɟɦɟɧɢ�ɫɢɫɬɟɦɵ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɨɪɨɠɧɢɦɢ 
ɜɚɝɨɧɚɦɢ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɜ� ɰɟɩɨɱɤɟ� ɨɛɫɥɭɠɢɜɚɧɢɹ «ɫɩɪɨɫ� ɧɚ� ɜɚɝɨɧɵ – 
ɝɪɭɡɨɜɨɣ� ɤɨɦɩɥɟɤɫ», ɫ

ɤ ɩɨɪȡ / ( );t nɌ= ɨɛɜɯ Ȗ,Ȗ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɤɨɷɮɮɢɰɢ-

ɟɧɬɵ� ɜɚɪɢɚɰɢɢ� ɜɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ� ɜɚɝɨɧɨɜ�ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɢɯ� ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ; ɫɬɱ – ɬɚɪɢɮɧɚɹ�ɫɬɚɜɤɚ, ɪɭɛ./ɝɪɭɩɩɭ�ɱ. 

Ɋɚɫɱɺɬɧɚɹ�ɮɨɪɦɭɥɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɱ�ɢɦɟɟɬ�ɜɢɞ 
ɩɨɪ ɫ c

ɬɱ ɬ ɜ ɩɨɪ ɩɨɪȜ / ,ɫ ɫ Ɍv l=   (6) 

ɝɞɟ ɩɨɪ
ɬɫ  –  ɬɚɪɢɮɧɚɹ� ɫɬɚɜɤɚ� ɡɚ� ɩɟɪɟɜɨɡɤɭ� ɩɨɪɨɠɧɟɝɨ� ɜɚɝɨɧɚ� ɝɪɭɡɨɨɬɩɪɚɜɢ-

ɬɟɥɹ, ɪɭɛ./ɜɚɝ.; c
ɩɨɪl  – ɪɚɫɫɬɨɹɧɢɟ�ɩɟɪɟɜɨɡɤɢ�ɩɨɪɨɠɧɟɝɨ�ɜɚɝɨɧɚ�ɝɪɭɡɨɨɬɩɪɚɜɢ-

ɬɟɥɹ, ɤɦ; ɩɨɪv  – ɫɤɨɪɨɫɬɶ�ɞɨɫɬɚɜɤɢ�ɩɨɪɨɠɧɟɝɨ�ɜɚɝɨɧɚ, ɤɦ�ɱ. 

ȼɟɥɢɱɢɧɚ ɩɨɪv , ɤɦ�ɱ, ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢɧɹɬɚ�ɧɨɪɦɚɬɢɜɧɨɣ�ɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɢɡ�ɫɨɨɬɧɨɲɟɧɢɹ 

ɩɨɪ ɞ / 24,v v=   (7) 

ɝɞɟ ɞv  – ɧɨɪɦɚɬɢɜɧɚɹ�ɫɤɨɪɨɫɬɶ�ɞɨɫɬɚɜɤɢ, ɞv  = 200 ɤɦ�ɫɭɬ.; ɫ
ɩɨɪt  – ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ�ɫɥɟɞɨɜɚɧɢɹ�ɩɪɢɜɚɬɧɨɝɨ�ɜɚɝɨɧɚ�ɜ�ɩɨɪɨɠɧɟɦ�ɫɨɫɬɨɹɧɢɢ, ɱ, 

./ ɫ
ɩɨɪɩɨɪ

ɫ
ɩɨɪ lvt     (8) 

ɋ�ɭɱɺɬɨɦ�ɜɵɲɟɩɪɢɜɟɞɺɧɧɵɯ�ɜɵɪɚɠɟɧɢɣ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɩɪɢɦɟɬ�ɜɢɞ 

               ,Ȝ))(/1(
))/(1(2

)ȖȖ(Ȝȡ)( ɫ
ɩɨɪ

ɩɨɪɫ
ɜ

ɩɨɪ
ɬ

ɫ
ɩɨɪɫ

ɩɨɪ

ɨɛɜɯ
ɫ
ɜɱ

ɫ
ɜ

2
ɤ t

l
v

TcnTt
nTt

tɌɫTF ��
�

�
                  (9) 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɪɟɲɟɧɢɹ�ɭɪɚɜɧɟɧɢɹ dF(T) / dT = 0 ɩɨɥɭɱɟɧɨ 

ɫ ɫ p 2 2 2 ɩɨɪ
o ɩɨɪ ɞ ɩɨɪ ɜɱ Ȝ ȝ ɞ ɬ24 / ( ) 12 (ȣ ȣ ) / ( ).T l nv l ɫ n v ɫ= + +  (10) 

ɉɨɫɥɟ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ Ɍɨ�ɩɨɹɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɢɡɜɟɫɬɢ�ɫɥɟɞɭɸɳɢɟ�ɞɟɣɫɬɜɢɹ. 
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1 Ɉɩɪɟɞɟɥɢɬɶ� ɨɩɬɢɦɚɥɶɧɭɸ�ɩɚɪɬɢɸ�ɜɚɝɨɧɨɜ c
ɜ oȜ Ɍ �ɢɡ�ɭɫɥɨɜɢɹ�ɪɚɜɟɧɫɬɜɚ 

ɢɡɞɟɪɠɟɤ� ɧɚ� ɧɚɤɨɩɥɟɧɢɟ� ɜɚɝɨɧɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ 
ɫɩɪɨɫɚ�ɧɚ�ɜɚɝɨɧɵ�ɢ�ɢɡɞɟɪɠɟɤ�ɧɚ�ɢɯ�ɩɟɪɟɦɟɳɟɧɢɟ. 

2 Ɋɚɫɫɱɢɬɚɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɢɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ� ɢɡ-
ɥɢɲɧɟɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɷɬɨɦɭ�ɩɨɞɜɢɠɧɨɦɭ�ɫɨɫɬɚɜɭ�ɪɟ-
ɡɟɪɜɭ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɫɢɫɬɟɦɵ� ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɢɱɺɦ� ɪɚɡɜɢɬɢɟ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɟɺ�ɜɥɚɞɟɥɟɰ�ɢɥɢ�ɝɨɫɭɞɚɪɫɬɜɨ�ɢɡ�ɫɜɨɟɝɨ�ɛɸɞ-
ɠɟɬɚ, ɚ�ɩɪɢɨɛɪɟɬɟɧɢɟ�ɢ�ɫɨɞɟɪɠɚɧɢɟ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɨɫɭɳɟɫɬɜɥɹɟɬ�ɟɝɨ�ɜɥɚ-
ɞɟɥɟɰ, ɜɤɥɸɱɚɹ�ɬɚɤɠɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɩɪɨɜɨɡɧɵɟ�ɩɥɚɬɟɠɢ�ɧɚ�ɩɟɪɟɦɟɳɟɧɢɟ 
ɞɚɧɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

3 Ɉɩɪɟɞɟɥɢɬɶ�ɫɪɟɞɧɢɣ�ɩɪɨɫɬɨɣ�ɬɪɟɛɨɜɚɧɢɹ�ɢɥɢ�ɜɚɝɨɧɚ�ɜ�ɨɱɟɪɟɞɢ�ɜ�ɨɠɢ-
ɞɚɧɢɢ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ [2], ɱ�ɬɪɟɛɨɜɚɧɢɟ 

)],ȡ1(Ȝ/[)ȡ( ɨ
ɤ

ɨ
ɬɪ

2ɨ
ɤ

ɬɪ
ɨɠ � t  (11) 

ɝɞɟ ɨ
ɤȡ  – ɨɩɬɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɡɚɝɪɭɡɤɢ�ɫɢɫɬɟɦɵ�ɨɛɫɥɭɠɢɜɚɧɢɹ; 

ɨ ɫ
ɤ ɩɨɪ ɨȡ / ( );t Ɍ=

 
ɨ
ɬɪȜ  – ɨɩɬɢɦɚɥɶɧɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɚ�ɬɪɟɛɨɜɚɧɢɣ, ɬɪɟɛɨɜɚɧɢɣ�ɱ, 

ɨ
ɬɪ oȜ 1/ .T=  (12) 

Ɍɨɝɞɚ�ɫɪɟɞɧɢɣ�ɩɪɨɫɬɨɣ�ɜɚɝɨɧɚ�ɜ�ɨɱɟɪɟɞɢ, ɱ�ɜɚɝ. 

)].ȡ1(Ȝ/[)ȡ( ɨ
ɤ

ɜ
ɨ

2ɨ
ɤ

ɜ
ɨɠ � t  (13) 

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɟɪɜɵɦ�ɷɥɟɦɟɧɬɨɦ�ɮɨɪɦɭɥɵ (5)  ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ 
ɨɱɟɪɟɞɢ�ɛɭɞɟɬ�ɨɩɪɟɞɟɥɹɬɶɫɹ�ɩɨ�ɮɨɪɦɭɥɟ [3] 

),ȡ1(Ȝ)ȡ( ɨ
ɤ0

ɜ
ɨ

2ɨ
ɤ

ɜ
ɨɱ � TL �ɜɚɝ./ɜ�ɨɱɟɪɟɞɢ;                  (14) 

4 Ɉɩɪɟɞɟɥɢɬɶ�ɩɨ�ɮɨɪɦɭɥɟ (14) ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɜ� ɨɱɟɪɟɞɢ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɨɟ�ɧɟɪɚɜɧɨɦɟɪɧɵɦ�ɫɩɪɨɫɨɦ�ɧɚ�ɜɚɝɨɧɵ�ɢ�ɜɟɪɨɹɬɧɨɫɬɧɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶɸ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɜ�ɫɢɫɬɟɦɟ�ɢɯ�ɞɨɫɬɚɜɤɢ�ɞɨ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɨɬ�ɦɟɫɬɚ 
ɜɵɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ɜ

ɨɱL �ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢɦɟɧɟɧɚ�ɞɥɹ�ɨɛɨɫɧɨɜɚɧɢɹ�ɡɚɩɚɫɚ�ɜɚ-
ɝɨɧɨɜ�ɜ�ɦɟɫɬɚɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɝɞɟ� ɨɧɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ� ɨɬɝɪɭɡɤɢ 
ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɩɪɨɫɨɦ. ȼ�ɫɥɭɱɚɟ�ɨɬɫɭɬɫɬɜɢɹ�ɡɚɩɚɫɚ 
ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɜ�ɦɟɫɬɚɯ�ɢɯ�ɩɨɝɪɭɡɤɢ�ɩɪɨɫɬɨɣ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ�ɜ�ɨɠɢɞɚ-
ɧɢɢ�ɜɚɝɨɧɨɜ�ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ�ɩɨ�ɮɨɪɦɭɥɟ (11). 

5 Ɉɩɬɢɦɚɥɶɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɝɪɭɡɤɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɵ� ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɨ ɫ

ɤ ɩɨɪ ɨ(ȡ / )t Ɍ= � ɨɝɪɚɧɢɱɢɜɚɟɬ� ɜɟɪɯɧɢɣ� ɩɪɟɞɟɥ, ɤɨɬɨɪɵɣ� ɧɟ 
ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ� ɫɭɦɦɚ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɚɹ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
�ǻȡɜɫɩ) ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ (ȡɬɟɯ), ɨɩɟɪɚɰɢɢ: 
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.ȡȡȡ ɜɫɩɬɟɯ
ɨ
ɤ '�  (15) 

Ʉ� ɪɚɫɫɦɨɬɪɟɧɧɵɦ� ɜɵɲɟ� ɤɨɷɮɮɢɰɢɟɧɬɚɦ� ɫɥɟɞɭɟɬ� ɞɨɛɚɜɢɬɶ� ɩɪɢɪɨɫɬ� ǻȡɞ 
ɧɚ�ɩɪɨɫɬɨɢ� ɫɢɫɬɟɦɵ�ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɧɟɨɩɬɢɦɚɥɶɧɵɦɢ� ɫɨɱɟ-
ɬɚɧɢɹɦɢ�ɜɵɩɨɥɧɹɟɦɵɯ�ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ�ɪɟɲɚɸɬɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɟɨ-
ɪɢɢ�ɪɚɫɩɢɫɚɧɢɣ�ɢ�ɞɪɭɝɢɯ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ: 

.ȡȡȡȡ ɞɜɫɩɬɟɯ
ɨ
ɤ '�'�  (16) 

ȼɟɪɨɹɬɧɨɫɬɶ� ɩɪɨɫɬɨɹ� ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢɡ 
ɭɪɚɜɧɟɧɢɹ 

.ȡ1ȡ ɨ
ɤɨɛɫɥ � '  (17) 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ 
ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ. 

1 ɐɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɫɨɫɬɚɜɥɟɧɚ�ɢɡ�ɭɫɥɨɜɢɹ�ɪɚɜɟɧɫɬɜɚ�ɢɡɞɟɪɠɟɤ�ɫɨɛɫɬɜɟɧ-
ɧɢɤɚ�ɜɚɝɨɧɨɜ, ɫɜɹɡɚɧɧɵɯ�ɫɨ�ɫɥɭɱɚɣɧɵɦ�ɫɩɪɨɫɨɦ�ɧɚ�ɧɢɯ, ɢ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɢɡ-
ɞɟɪɠɟɤ�ɜɥɚɞɟɥɶɰɚ�ɜɚɝɨɧɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ�ɩɟɪɟɦɟɳɟɧɢɟɦ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɞɨ�ɫɬɚɧɰɢɢ�ɢɯ�ɩɨɝɪɭɡɤɢ.  ɉɨ�ɫɭɳɟɫɬɜɭ,  ɡɞɟɫɶ�ɢɞɺɬ�ɪɟɱɶ�ɨ 
ɜɟɥɢɱɢɧɟ�ɱɚɫɬɢ�ɨɛɳɟɣ�ɝɪɭɩɩɵ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɩɨɫɥɟ�ɞɨɫɬɢɠɟɧɢɹ�ɤɨɬɨɪɨɣ 
ɟɺ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɟɪɟɦɟɳɚɬɶ� ɞɨ� ɫɬɚɧɰɢɢ�ɩɨɝɪɭɡɤɢ. ɉɪɢɱɺɦ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ�ɱɚɫɬɶ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɨɛɭɫɥɨɜɥɟɧɚ�ɫɥɭ-
ɱɚɣɧɵɦɢ�ɩɪɨɰɟɫɫɚɦɢ�ɤɚɤ�ɧɚ�ɨɫɢ�ɜɪɟɦɟɧɢ, ɬɚɤ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ� ɞɚɧɧɵɯ� ɬɪɟɛɨɜɚɧɢɣ. ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɛɭɞɭɬ� ɭɱɢɬɵɜɚɬɶɫɹ� ɢɡɞɟɪɠɤɢ� ɜ 
ɜɢɞɟ�ɩɨɬɟɪɶ�ɢɡ�ɡɚ�ɩɪɨɫɬɨɹ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɤɚɤ�ɜ�ɨɱɟɪɟ-
ɞɢ� ɜ� ɨɠɢɞɚɧɢɢ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɟ, ɬɚɤ� ɢ� ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ� ɩɪɨɜɨɡɧɵɯ� ɩɥɚɬɟɠɟɣ� ɧɚ� ɢɯ� ɩɟɪɟɞɜɢɠɟɧɢɟ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨ-
ɫɬɚɜɚ�ɞɨ�ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ�ɫɬɚɧɰɢɢ�ɧɚɡɧɚɱɟɧɢɹ. 

2 ȼ� ɭɫɥɨɜɢɹɯ� ɧɚɥɢɱɢɹ� ɪɟɡɟɪɜɚ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɵɯ� ɭɱɚɫɬɤɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɥɢɧɢɣ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɢɧɜɟɫɬɢɰɢɣ� ɜ� ɢɯ 
ɪɚɡɜɢɬɢɟ� ɧɟ� ɩɨɬɪɟɛɭɟɬɫɹ. Ⱦɚɧɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɜ� ɩɨɥɧɨɣ� ɦɟɪɟ� ɨɬɧɨɫɢɬɫɹ�ɢ� ɤ 
ɜɚɝɨɧɧɨɦɭ�ɩɚɪɤɭ. ȼ�ɫɥɭɱɚɟ�ɨɬɫɭɬɫɬɜɢɹ�ɪɟɡɟɪɜɚ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɭɱɚɫɬɤɨɜ� ɢ� ɡɚɩɚɫɚ� ɜɚɝɨɧɧɨɝɨ� ɩɚɪɤɚ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɩɨɹ-
ɜɢɬɫɹ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɢɧɜɟɫɬɢɰɢɹɯ�ɞɥɹ�ɟɟ�ɭɜɟɥɢɱɟɧɢɹ. 

3 ȼɧɟɞɪɟɧɢɟ�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɧɚ�ɨɫɧɨɜɟ�ɰɢɮɪɨɜɢɡɚɰɢɢ�ɩɨ-
ɡɜɨɥɢɬ�ɜ�ɭɪɚɜɧɟɧɢɹɯ (16) ɢ (17) ɫɭɳɟɫɬɜɟɧɧɨ�ɫɧɢɡɢɬɶ�ɷɥɟɦɟɧɬɵ�ǻȡɫɥ�ɢ�ǻȡɞ, 
ɩɨɜɵɫɢɜ�ɬɟɦ�ɫɚɦɵɦ�ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɜɨ�ɜɪɟɦɟɧɢ�ɫɢɫɬɟɦɵ�ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɟɺ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɧɚɥɢɱɢɟ�ɞɨɩɭɫ-
ɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɡɚɝɪɭɡɤɢ� ɫɢɫɬɟɦɵ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɨɡɜɨɥɢɬ 
ɨɰɟɧɢɬɶ� ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ� ɪɟɡɟɪɜɟ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ 
ɢɥɢ�ɟɺ�ɢɡɛɵɬɤɟ. 

4 ȼ�ɨɫɧɨɜɭ�ɪɚɫɱɟɬɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɡɚɤɥɚɞɵɜɚɟɬɫɹ�ɞɟɬɟɪɦɢ-
ɧɢɪɨɜɚɧɧɚɹ� ɰɟɥɟɜɚɹ� ɮɭɧɤɰɢɹ, ɫɜɹɡɚɧɧɚɹ� ɫ� ɨɛɟɫɩɟɱɟɧɢɟɦ� ɩɨɪɨɠɧɢɦɢ� ɜɚɝɨ-
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ɧɚɦɢ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɜ�ɰɟɩɨɱɤɟ�ɨɛɫɥɭɠɢɜɚɧɢɹ «ɫɩɪɨɫ�ɧɚ�ɜɚɝɨɧɵ – ɝɪɭɡɨ-
ɜɨɣ� ɤɨɦɩɥɟɤɫ». ɉɪɢ� ɷɬɨɦ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɝɪɚɧɢɱɟɧɢɹ� ɜɵɫɬɭɩɚɟɬ� ɤɨɷɮɮɢɰɢɟɧɬ 
�ȡɬɟɯ) ɡɚɝɪɭɡɤɢ�ɫɢɫɬɟɦɵ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɨɪɨɠɧɢɦɢ�ɜɚɝɨɧɚɦɢ. ɋ�ɭɱɟɬɨɦ�ɞɚɧ-
ɧɨɝɨ� ɨɝɪɚɧɢɱɟɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɚɞɚɩɬɚɰɢɢ 
ɫ
ɩɨɪt � ɢ Ɍɨ� ɪɟɚɥɶɧɵɦ� ɭɫɥɨɜɢɹɦ. Ⱦɚɧɧɚɹ� ɡɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɫɯɟɦɵ� ɚɞɚɩɬɚɰɢɢ�ɩɚɪɚɦɟɬɪɨɜ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɦɨɞɟɥɢ� ɩɪɨ-
ɰɟɫɫɚ�ɞɜɢɠɟɧɢɹ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ�ɫ� ɭɱɺɬɨɦ�ɬɪɟɛɨɜɚɧɢɣ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

5 ɉɪɨɰɟɫɫɵ�ɞɜɢɠɟɧɢɹ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ�ɜ�ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ�ɦɨɞɟɥɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɡɚɜɢɫɹɬ�ɨɬ�ɫɥɭ-
ɱɚɣɧɨɣ� ɢ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɢɯ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜ� ɨɫɧɨɜɭ� ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ� ɡɚɤɥɚɞɵɜɚɸɬɫɹ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ� ɢ� ɜɟɪɨɹɬɧɨɫɬɧɚɹ� ɰɟɥɟɜɵɟ 
ɮɭɧɤɰɢɢ. ɉɪɢ�ɫɨɫɬɚɜɥɟɧɢɢ�ɤɪɢɬɟɪɢɹ�ɨɰɟɧɤɢ�ɫɥɭɱɚɣɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɩɪɨ-
ɰɟɫɫɚ� ɡɚ� ɨɫɧɨɜɭ� ɛɟɪɭɬɫɹ� ɭɞɟɥɶɧɵɟ� ɫɬɨɢɦɨɫɬɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɞɟɬɟɪɦɢɧɢɪɨ-
ɜɚɧɧɨɣ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ. ɉɪɢ�ɷɬɨɦ�ɜɫɟ�ɪɚɫɱɟɬɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɨɬɧɨɫɹɬɫɹ�ɧɚ 
ɫɢɫɬɟɦɭ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɢ�ɧɚ�ɩɨɬɨɤ� ɬɪɟɛɨɜɚɧɢɣ� ɜ�ɧɟɣ. ɇɚɩɪɢɦɟɪ, ɜ� ɫɢɫɬɟɦɟ 
ɞɨɫɬɚɜɤɢ� ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɭɞɟɥɶɧɚɹ� ɬɚɪɢɮɧɚɹ� ɫɬɚɜɤɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ� ɢ 
ɥɨɤɨɦɨɬɢɜɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɢɯ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɦɚɧɟɜɪɨɜɵɯ 
ɨɩɟɪɚɰɢɣ� ɨɬɧɟɫɟɧɚ� ɧɚ� ɫɢɫɬɟɦɭ� ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɚ� ɩɨɬɨɤ� ɬɪɟɛɨɜɚɧɢɣ� ɨɬɧɟ-
ɫɟɧɵ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɭɞɟɥɶɧɵɟ� ɫɬɨɢɦɨɫɬɧɵɟ� ɫɬɚɜɤɢ, ɫɜɹɡɚɧɧɵɟ� ɫ� ɩɪɨ-
ɫɬɨɟɦ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɩɨɞ�ɧɚɤɨɩɥɟɧɢɟɦ, ɫɨ�ɫɪɨɤɨɦ�ɞɨɫɬɚɜɤɢ�ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ, ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɨɬɝɪɭɡɤɨɣ�ɩɪɨɞɭɤɰɢɢ. 
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E. N. POTYLKIN, I. A. ELOVOY, S. A. PETRACHKOV 

DETERMINATION OF TIME PARAMETERS WHEN GROUPS  
OF WAGONS ACCUMULATE AT THE STATION 

The article examines in detail the process of moving own wagons in an empty state and 
their temporary placement on the sediment tracks. The components of the objective function 
are substantiated, on the basis of which the optimal average period of accumulation of groups  
own wagons at the station is determined. 
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ɉɈȼɕɒȿɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɊȺȻɈɌɕ�ɈɉȿɊȺɌɈɊɈȼ 
ɌɊȺɇɋɉɈɊɌɇɈɃ�ɋɂɋɌȿɆɕ 

Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ� ɩɟɪɟɜɨɡɨɱɧɵɣ� ɩɪɨɰɟɫɫ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɩɪɢɧɹɬɢɟ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�ɞɢɫɩɟɬɱɟɪɚ, ɩɥɚɧɢɪɨɜɚɧɢɟ�ɢ�ɤɨɧ-
ɬɪɨɥɶ� ɪɚɛɨɬɵ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɫɬɚɧɰɢɣ� ɨɛɫɥɭɠɢɜɚɟɦɵɯ� ɭɱɚɫɬɤɨɜ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ, 
ɨɛɟɫɩɟɱɢɜɚɟɬ� ɷɤɨɧɨɦɢɱɟɫɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ. ɉɪɨɜɟɞɟɧ-
ɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɞɨɤɚɡɵɜɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɨɩɟɪɚɬɨɪɨɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ�ɭɪɨɜɧɹ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɩɨɞ-
ɝɨɬɨɜɤɢ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɤɚɱɟɫɬɜ�ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ, ɭɪɨɜɧɹ�ɨɪɝɚɧɢɡɚɰɢɢ�ɪɚɛɨ-
ɱɟɝɨ�ɦɟɫɬɚ�ɢ�ɫɨɫɬɨɹɧɢɹ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ. 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɩɟɪɟɜɨɡɨɱɧɵɦ� ɩɪɨɰɟɫɫɨɦ – ɫɥɨɠɧɚɹ� ɢɟɪɚɪ-
ɯɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ, ɜ�ɤɨɬɨɪɨɣ�ɮɨɪɦɢɪɭɸɬɫɹ�ɫɜɨɢ�ɨɛɴɟɤɬɵ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɩɪɨ-
ɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɡɚɞɚɱɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡ-
ɤɚɦɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɬɪɭɤɬɭɪɨɣ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɨɪɝɚɧɨɜ, ɨɪɝɚɧɢɡɚɰɢɟɣ� ɬɪɭ-
ɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɞɢɫɩɟɬɱɟɪɨɜ�ɧɚ�ɤɚɠɞɨɦ�ɭɱɚɫɬɤɟ�ɭɩɪɚɜɥɟɧɢɹ. Ƚɥɚɜɧɵɦ�ɜ 
ɪɟɚɥɢɡɚɰɢɢ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ�ɹɜɥɹɟɬɫɹ�ɩɨɫɬɨɹɧɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɞɢɫɩɟɬɱɟɪɚ�ɩɪɢɧɢɦɚɬɶ�ɭɩɪɚɜ-
ɥɟɧɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ, ɩɥɚɧɢɪɨɜɚɬɶ�ɢ�ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɜɫɸ�ɪɚɛɨɬɭ�ɩɪɟɞɩɪɢɹɬɢɣ 
ɢ�ɫɬɚɧɰɢɣ�ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ�ɭɱɚɫɬɤɚ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɜ�ɨɝɪɚɧɢɱɟɧɧɨɦ�ɬɪɭɞɨ-
ɜɨɣ�ɨɩɟɪɚɰɢɟɣ�ɩɪɨɦɟɠɭɬɤɟ�ɜɪɟɦɟɧɢ, ɨɛɟɫɩɟɱɢɜɚɹ�ɩɪɢ�ɷɬɨɦ�ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɢ� ɛɥɚɝɨɩɨɥɭɱɢɟ� ɤɨɥɥɟɤɬɢɜɚ�ɠɟɥɟɡ-
ɧɨɣ�ɞɨɪɨɝɢ [5]. 

ɇɚ�ɩɨɜɵɲɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɨɩɟɪɚɬɨɪɨɜ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɵ 
ɜɥɢɹɸɬ�ɭɪɨɜɟɧɶ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ�ɤɚɱɟɫɬɜɚ�ɩɨ-
ɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ, ɭɪɨɜɟɧɶ�ɨɪɝɚɧɢɡɚɰɢɢ�ɪɚɛɨɱɟɝɨ�ɦɟɫɬɚ�ɢ�ɫɨɫɬɨɹɧɢɟ�ɬɟɯɧɢ-
ɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ. ɉɨ�ɩɪɨɜɟɞɟɧɧɨɦɭ� ɫɨɰɢɨɥɨɝɢɱɟɫɤɨɦɭ�ɢɫɫɥɟɞɨɜɚɧɢɸ [4] ɫɩɢ-
ɫɤɚ�ɧɚɢɛɨɥɟɟ�ɬɪɭɞɨɟɦɤɢɯ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɮɭɧɤɰɢɣ�ɛɵɥɚ�ɫɨɫɬɚɜɥɟɧɚ�ɚɧɤɟɬɚ�ɢɡ 
ɫɬɚ�ɜɨɩɪɨɫɨɜ, ɧɚ�ɤɨɬɨɪɵɟ�ɨɬɜɟɬɢɥɢ 100 ɦɭɠɱɢɧ�ɢ 32 ɠɟɧɳɢɧɵ. ɋɪɟɞɧɢɣ�ɜɨɡ-
ɪɚɫɬ�ɦɭɠɱɢɧ�ɫɨɫɬɚɜɢɥ 37,2 ɝɨɞɚ, ɠɟɧɳɢɧ�í 40,6 ɝɨɞɚ. ɉɨ�ɜɨɡɪɚɫɬɧɵɦ�ɝɪɭɩɩɚɦ 
ɫɨɫɬɚɜ�ɞɢɫɩɟɬɱɟɪɨɜ�ɪɚɫɩɪɟɞɟɥɢɥɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: ɞɨ 30 ɥɟɬ – 11 %; ɨɬ 
31 ɞɨ 40 ɥɟɬ – 44 %; ɨɬ 41 ɞɨ 50 ɥɟɬ – 31 %; ɫɜɵɲɟ 50 ɥɟɬ – 14 % (ɪɢɫɭɧɨɤ 1).  
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Ɋɢɫɭɧɨɤ 1 – ɋɨɰɢɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɪɚɛɨɬɧɢɤɨɜ  

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ 

Ɋɟɡɭɥɶɬɚɬɵ� ɫɨɰɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɜɨɩɪɨɫɭ� ɧɚɢɛɨɥɟɟ� ɬɪɭɞɨ-
ɟɦɤɢɯ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɮɭɧɤɰɢɣ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 í�ɉɪɨɰɟɧɬɧɨɟ�ɫɨɨɬɧɨɲɟɧɢɟ�ɨɰɟɧɨɤ  
ɧɚɢɛɨɥɟɟ�ɬɪɭɞɨɟɦɤɢɯ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɮɭɧɤɰɢɣ  
�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɫɨɰɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɩɪɨɫɚ) 

ɉɪɢ� ɜɵɛɨɪɟ� ɜɚɪɢɚɧɬɨɜ� ɞɢɫɩɟɬɱɟɪɫɤɨɣ� ɪɟɝɭɥɢɪɨɜɤɢ� ɦɧɨɝɢɟ� ɩɨɟɡɞɧɵɟ 
ɞɢɫɩɟɬɱɟɪɵ�ɨɬɦɟɱɚɥɢ, ɱɬɨ�ɨɫɨɛɵɟ�ɡɚɬɪɭɞɧɟɧɢɹ�ɜɵɡɵɜɚɸɬ�ɧɟɞɨɫɬɚɬɨɱɧɨɟ�ɩɭ-
ɬɟɜɨɟ� ɪɚɡɜɢɬɢɟ� ɢ� ɬɟɯɧɢɱɟɫɤɨɟ� ɨɫɧɚɳɟɧɢɟ� ɫɬɚɧɰɢɣ, ɜɜɨɞ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟ-
ɫɬɜɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ «ɨɤɨɧ» (ɨɫɨɛɟɧɧɨ� ɜ� ɞɧɟɜɧɭɸ� ɫɦɟɧɭ), ɧɚɥɢɱɢɟ� ɜɪɚɠ-
ɞɟɛɧɵɯ�ɦɚɪɲɪɭɬɨɜ, ɨɬɤɥɨɧɟɧɢɹ�ɩɨɟɡɞɨɜ�ɨɬ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ. 
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ɉɨɟɡɞɧɨɣ� ɞɢɫɩɟɬɱɟɪ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ 
ɝɪɚɮɢɤɚ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɫɜɨɟɜɪɟɦɟɧɧɭɸ� ɨɛɪɚɛɨɬɤɭ� ɝɪɭɡɨɜɵɯ� ɩɨɟɡɞɨɜ 
�ɝɪɭɩɩ� ɜɚɝɨɧɨɜ), ɩɨɫɬɭɩɚɸɳɢɯ� ɫ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɩɪɢɦɵɤɚɧɢɹ; 
ɤɨɧɬɪɨɥɢɪɭɟɬ� ɪɚɛɨɬɭ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɩɪɢɧɢɦɚɟɬ� ɦɟɪɵ� ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɢɣ�ɩɨ�ɩɨɝɪɭɡɤɟ�ɢ�ɜɵɝɪɭɡɤɟ�ɜɚɝɨɧɨɜ, ɩɪɢɟɦɭ, 
ɮɨɪɦɢɪɨɜɚɧɢɸ�ɢ�ɨɬɩɪɚɜɥɟɧɢɸ�ɩɨɟɡɞɨɜ; ɫɥɟɞɢɬ�ɡɚ�ɩɪɢɟɦɨɦ�ɢ�ɨɬɩɪɚɜɥɟɧɢɟɦ 
ɩɨɟɡɞɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ, ɢɯ� ɩɪɨɫɥɟɞɨɜɚɧɢɟɦ�ɩɨ�ɩɟɪɟɝɨɧɚɦ; 
ɞɚɟɬ� ɭɤɚɡɚɧɢɹ� ɞɟɠɭɪɧɵɦ� ɩɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɫɬɚɧɰɢɹɦ� ɩɨ� ɨɪɝɚɧɢɡɚɰɢɢ 
ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ, ɨ�ɡɚɤɪɵɬɢɢ�ɢ�ɨɬɤɪɵɬɢɢ�ɩɟɪɟɝɨɧɨɜ�ɢɥɢ�ɨɬɞɟɥɶɧɵɯ�ɩɭɬɟɣ, 
ɨ�ɩɟɪɟɯɨɞɟ�ɫ�ɨɞɧɢɯ�ɫɪɟɞɫɬɜ�ɫɢɝɧɚɥɢɡɚɰɢɢ�ɢ�ɫɜɹɡɢ�ɧɚ�ɞɪɭɝɢɟ�ɩɪɢ�ɞɜɢɠɟɧɢɢ 
ɩɨɟɡɞɨɜ; ɪɟɝɢɫɬɪɢɪɭɟɬ� ɩɪɢɤɚɡɵ� ɜ� ɠɭɪɧɚɥɟ� ɞɢɫɩɟɬɱɟɪɫɤɢɯ� ɪɚɫɩɨɪɹɠɟɧɢɣ; 
ɩɟɪɟɜɨɞɢɬ�ɫɬɪɟɥɤɢ�ɢ�ɭɩɪɚɜɥɹɟɬ�ɫɢɝɧɚɥɚɦɢ�ɞɥɹ�ɩɪɢɟɦɚ, ɨɬɩɪɚɜɥɟɧɢɹ, ɩɪɨɫɥɟ-
ɞɨɜɚɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ� ɫɬɚɧɰɢɹɯ� ɭɱɚɫɬɤɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ� ɞɢɫɩɟɬɱɟɪɫɤɨɣ� ɫɢɝɧɚɥɢɡɚɰɢɟɣ; ɜɟ-
ɞɟɬ� ɝɪɚɮɢɤ� ɢɫɩɨɥɧɟɧɧɨɝɨ� ɞɜɢɠɟɧɢɹ, ɧɚ� ɤɨɬɨɪɨɦ� ɨɬɦɟɱɚɟɬ� ɞɚɧɧɵɟ� ɨ� ɩɟɪɟ-
ɞɜɢɠɟɧɢɢ� ɩɨɟɡɞɨɜ, ɥɨɤɨɦɨɬɢɜɨɜ, ɩɨɞɚɱɚɯ, ɭɛɨɪɤɚɯ� ɜɚɝɨɧɨɜ, ɚ� ɬɚɤɠɟ� ɨɛɨ 
ɜɫɟɯ�ɧɚɪɭɲɟɧɢɹɯ, ɞɨɩɭɳɟɧɧɵɯ� ɜ� ɪɚɛɨɬɟ, ɢ�ɢɯ� ɩɪɢɱɢɧɚɯ; ɫɩɨɫɨɛɫɬɜɭɟɬ� ɷɮ-
ɮɟɤɬɢɜɧɨɦɭ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ 
ɫɦɟɧɧɨɝɨ�ɡɚɞɚɧɢɹ; ɢɡɭɱɚɟɬ�ɩɟɪɟɞɨɜɵɟ�ɦɟɬɨɞɵ�ɨɪɝɚɧɢɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡ-
ɞɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɚ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɢ�ɜɧɟɞɪɹɟɬ�ɢɯ�ɫ� ɭɱɟɬɨɦ�ɦɟɫɬɧɵɯ�ɭɫ-
ɥɨɜɢɣ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɨ; ɩɪɨɜɨɞɢɬ� ɢɧɫɬɪɭɤɬɚɠ� ɩɨɞɱɢɧɟɧɧɵɯ� ɪɚɛɨɬɧɢɤɨɜ� ɩɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɪɚɛɨɬ, ɤɨɧɬɪɨɥɢɪɭɟɬ� ɫɨɛɥɸɞɟɧɢɟ� ɢɦɢ� ɩɪɚɜɢɥ� ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ�ɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ [3]. Ʉɚɤ�ɩɨɤɚɡɚɥɢ�ɬɟɨɪɟɬɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ, ɷɬɢ�ɮɭɧɤɰɢɢ�ɩɨɟɡɞɧɵɯ�ɞɢɫɩɟɬɱɟɪɨɜ�ɦɨɝɭɬ�ɛɵɬɶ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ, ɧɚ 
ɢɯ�ɜɵɩɨɥɧɟɧɢɟ�ɡɚɬɪɚɱɢɜɚɟɬɫɹ�ɨɬ 45 ɞɨ 65 % ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɫɦɟɧɵ�ɧɚ 
ɡɚɝɪɭɠɟɧɧɵɯ�ɭɱɚɫɬɤɚɯ�ɫ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɢɥɢ�ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɚɜɬɨɛɥɨ-
ɤɢɪɨɜɤɨɣ�ɢ� ɨɬ 50 ɞɨ 70 % í�ɧɚ� ɭɱɚɫɬɤɚɯ�ɫ�ɞɢɫɩɟɬɱɟɪɫɤɨɣ�ɰɟɧɬɪɚɥɢɡɚɰɢɟɣ. 
Ɉɞɧɚɤɨ�ɬɚɤɨɣ�ɭɪɨɜɟɧɶ�ɫɧɢɠɟɧɢɹ�ɡɚɝɪɭɡɤɢ�ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ�ɧɟɥɶɡɹ�ɩɪɢ-
ɧɢɦɚɬɶ�ɤ� ɭɱɟɬɭ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɢ�ɫɨɡɞɚɧɢɢ�ȺɊɆ�Ⱦɇɐ�ɩɨ�ɧɟɫɤɨɥɶɤɢɦ 
ɩɪɢɱɢɧɚɦ [2].  

ȼɨ�ɩɟɪɜɵɯ, ɪɟɚɥɢɡɚɰɢɹ�ɧɚ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ�ɪɚɛɨɱɟɦ�ɦɟɫɬɟ�ɩɨɟɡɞɧɨɝɨ 
ɞɢɫɩɟɬɱɟɪɚ�ɭɤɚɡɚɧɧɵɯ�ɮɭɧɤɰɢɣ�ɛɭɞɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɧɟ�ɩɨɥ-
ɧɨɫɬɶɸ, ɚ�ɬɨɥɶɤɨ�ɜ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ�ɪɟɠɢɦɟ�ɩɨ�ɡɚɞɚɧɢɸ�ɞɢɫɩɟɬɱɟɪɚ�ɢɥɢ 
ɪɟɠɢɦɟ� ɟɝɨ� ɞɢɚɥɨɝɚ� ɫ� ɤɨɦɩɶɸɬɟɪɨɦ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɬɚɤɢɟ� ɪɟɠɢɦɵ� ɩɨɬɪɟ-
ɛɭɸɬ�ɨɬ�ɞɢɫɩɟɬɱɟɪɚ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɞɟɣɫɬɜɢɣ�ɢ�ɜɪɟɦɟɧɧɵɯ�ɡɚɬɪɚɬ. ɇɚɩɪɢɦɟɪ, 
ɟɫɥɢ�ɜɟɞɟɧɢɟ�ɝɪɚɮɢɤɚ�ɢɫɩɨɥɧɟɧɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɢ�ɩɪɨɝɧɨɡɧɨɝɨ�ɝɪɚɮɢɤɚ (ɩɥɚ-
ɧɚ�ɝɪɚɮɢɤɚ�ɩɪɨɩɭɫɤɚ�ɩɨɟɡɞɨɜ�ɩɨ� ɭɱɚɫɬɤɭ) ɧɚ� ɷɤɪɚɧɚɯ�ɞɢɫɩɥɟɟɜ�ɦɨɠɟɬ� ɨɫɭ-
ɳɟɫɬɜɥɹɬɶɫɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɞɢɫɩɟɬɱɟɪɭ� ɨɫɬɚɟɬɫɹ� ɜɨɫɩɪɢɹɬɢɟ� ɢ� ɚɧɚɥɢɡ 
ɢɧɮɨɪɦɚɰɢɢ), ɬɨ�ɜɵɞɚɱɚ�ɝɪɚɮɢɤɚ�ɢɫɩɨɥɧɟɧɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɩɟɱɚɬɶ�ɦɨɠɟɬ 
ɛɵɬɶ�ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɚ�ɤɚɤ�ɧɚ�ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ�ɪɟɠɢɦ, ɬɚɤ�ɢ�ɧɚ�ɜɵɩɨɥɧɟ-
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ɧɢɟ� ɩɨ� ɡɚɞɚɧɢɸ� ɩɨɟɡɞɧɨɝɨ� ɞɢɫɩɟɬɱɟɪɚ. Ⱥɧɚɥɨɝɢɱɧɨɟ� ɭɬɜɟɪɠɞɟɧɢɟ� ɩɪɚɜɨ-
ɦɟɪɧɨ�ɢ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɜɵɞɚɱɟ�ɧɚ�ɩɟɱɚɬɶ�ɩɪɢɥɨɠɟɧɢɹ�ɤ�ɝɪɚɮɢɤɭ, ɠɭɪɧɚɥɚ 
ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɪɚɫɩɨɪɹɠɟɧɢɣ, ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɩɨɞɯɨɞɚɯ�ɩɨɟɡɞɨɜ, ɢ�ɩɨ�ɨɬɧɨ-
ɲɟɧɢɸ�ɤ� ɭɫɬɚɧɨɜɤɟ�ɦɚɪɲɪɭɬɨɜ�ɩɨɟɡɞɚɦ�ɧɚ� ɭɱɚɫɬɤɚɯ� ɫ� ɞɢɫɩɟɬɱɟɪɫɤɨɣ�ɰɟɧ-
ɬɪɚɥɢɡɚɰɢɟɣ. 

Ɍɚɤɢɟ�ɨɩɟɪɚɰɢɢ, ɤɚɤ�ɩɨɥɭɱɟɧɢɟ�ɞɨɫɬɨɜɟɪɧɵɯ�ɞɚɧɧɵɯ�ɨ�ɫɨɫɬɚɜɚɯ�ɩɨɟɡɞɨɜ, 
ɫɨɫɬɚɜɥɟɧɢɟ�ɢ�ɩɟɪɟɞɚɱɚ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɩɪɢɤɚɡɨɜ, ɜɵɛɨɪ� ɜɚɪɢɚɧɬɨɜ� ɞɢɫɩɟɬ-
ɱɟɪɫɤɨɣ�ɪɟɝɭɥɢɪɨɜɤɢ, ɜɜɨɞ�ɩɪɢɱɢɧ�ɡɚɞɟɪɠɟɤ�ɢ�ɨɩɨɡɞɚɧɢɣ�ɜ�ɨɫɧɨɜɧɨɦ�ɛɭɞɭɬ 
ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�ɞɢɚɥɨɝɟ�ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ (Ⱦɇɐ) 
ɫ�ɤɨɦɩɶɸɬɟɪɨɦ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɡɚɬɪɚɬɚɦɢ�ɜɪɟɦɟɧɢ. 

ȼɨ�ɜɬɨɪɵɯ, ɩɪɢ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɜ� ɪɚɛɨɬɟ� ɩɨɟɡɞɧɨɝɨ� ɞɢɫɩɟɬɱɟɪɚ� ɜɨɡɧɢ-
ɤɚɸɬ� ɧɨɜɵɟ�ɮɭɧɤɰɢɢ� ɢ� ɨɩɟɪɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ� ɫ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ� ɫɚɦɨɣ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚ� ɭɱɚɫɬɤɟ� ɢ� ɚɜ-
ɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɪɚɛɨɱɟɝɨ�ɦɟɫɬɚ�ɩɨɟɡɞɧɨɝɨ�ɞɢɫɩɟɬɱɟɪɚ, ɚ�ɬɚɤɠɟ�ɫɨ�ɫɛɨɹɦɢ 
ɜ�ɢɯ�ɪɚɛɨɬɟ [1]. 

ɉɨɷɬɨɦɭ� ɫ� ɞɨɫɬɚɬɨɱɧɨɣ� ɫɬɟɩɟɧɶɸ�ɧɚɞɟɠɧɨɫɬɢ� ɜɟɥɢɱɢɧɭ� ɨɛɳɟɝɨ� ɫɧɢɠɟ-
ɧɢɹ� ɡɚɝɪɭɡɤɢ� ɩɨɟɡɞɧɨɝɨ� ɞɢɫɩɟɬɱɟɪɚ� ɡɚ� ɫɱɟɬ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɟɝɨ� ɨɫɧɨɜɧɵɯ 
ɮɭɧɤɰɢɣ�ɦɨɠɧɨ�ɩɪɢɧɹɬɶ�ɪɚɜɧɨɣ 30í40 % ɩɪɢ 12-ɱɚɫɨɜɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ-
ɫɬɢ� ɫɦɟɧɵ, ɱɬɨ� ɪɚɜɧɨɰɟɧɧɨ� ɩɨɜɵɲɟɧɢɸ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɞɢɫɩɟɬɱɟɪ-
ɫɤɨɝɨ�ɬɪɭɞɚ�ɜ 1,4–1,8 ɪɚɡɚ�ɧɚ�ɭɱɚɫɬɤɚɯ�ɫ�ɪɚɫɱɟɬɧɨɣ�ɡɚɝɪɭɡɤɨɣ�Ⱦɇɐ�ɞɨ�ɚɜɬɨ-
ɦɚɬɢɡɚɰɢɢ�ɟɝɨ�ɮɭɧɤɰɢɣ�ɜ�ɪɚɡɦɟɪɟ 90í95 %.  

ɇɚ�ɭɱɚɫɬɤɚɯ�ɫ�ɦɟɧɶɲɟɣ�ɨɛɳɟɣ�ɡɚɝɪɭɡɤɨɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɡɚɬɪɚɬ�ɜɪɟɦɟɧɢ�ɩɨ 
ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɵɦ�ɮɭɧɤɰɢɹɦ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɧɟɫɤɨɥɶɤɨ�ɫɧɢɠɚɟɬɫɹ�ɢ� ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ, ɛɥɢɡɤɢɦ�ɤ�ɭɤɚɡɚɧɧɵɦ. 
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N. A. REPESHKO, O. N. CHISLOV, I. A. KOLOBOV 

IMPROVING THE EFFICIENCY  
OF TRANSPORT SYSTEM OPERATORS 

The transportation process in railway transport is the adoption of managerial decisions 
by the dispatcher, planning and control of the work of enterprises and stations of the ser-
viced sections of the railway, ensures the economic efficiency of the transportation 
process. The level of professional training, the individual qualities of the train dispatcher, 
the level of workplace organization and the state of technical facilities affect the increase 
in the efficiency of the operators of the transport system. 
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ɋ. ɇ. ɌɂɆȺɒɄɈȼ 
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ, ɝ. Ƚɨɦɟɥɶ  

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɉȺɊȺɆȿɌɊɂɑȿɋɄɈȽɈ�ɋɈɋɌȺȼȺ ɉȿɊȿɆȿɇɇɕɏ 
ɎɈɊɆɍɅɕ�ɊȺɋɑȿɌȺ�ɉɊɈɉɍɋɄɇɈɃ�ɋɉɈɋɈȻɇɈɋɌɂ  
ɉɍɇɄɌɈȼ�ɉɈȽɊɍɁɄɂ�ȼɕȽɊɍɁɄɂ�ȼɈɂɇɋɄɂɏ�ȽɊɍɁɈȼ  
ɇȺ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂəɏ�ɂ�ɉɈȾɔȿɁȾɇɕɏ�ɉɍɌəɏ 

�Ɋɚɫɫɦɨɬɪɟɧɵ�ɪɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɩɭɧɤɬɨɜ�ɩɨ-
ɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ, ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ  ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɫɨɤɪɚɳɟɧɢɟ� ɜɪɟɦɟɧɢ� ɜ� ɞɜɢɠɟɧɢɢ� ɢ 
ɧɚɯɨɠɞɟɧɢɟ�ɜɨɢɧɫɤɢɯ�ɷɲɟɥɨɧɨɜ�ɢ�ɬɪɚɧɫɩɨɪɬɨɜ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɨɬɩɪɚɜɥɟɧɢɹ�ɢ�ɧɚɡɧɚɱɟɧɢɹ.  

ɉɪɨɩɭɫɤɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ�ɦɟɫɬ� ɞɥɹ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɫ� ɜɨɢɧ-
ɫɤɢɦɢ�ɝɪɭɡɚɦɢ�ɡɚɜɢɫɢɬ�ɨɬ�ɰɟɥɨɝɨ�ɪɹɞɚ�ɮɚɤɬɨɪɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ�ɫɩɟɰɢɮɢɤɨɣ 
ɜɵɩɨɥɧɹɟɦɵɯ�ɪɚɛɨɬ, ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚ-
ɳɟɧɢɹ�ɩɭɧɤɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ. ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɞɟɣ-
ɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɢɱɟɫɤɢɟ� ɧɨɪɦɚɬɢɜɵ� ɪɚɡɞɟɥɹɸɬ�ɪɚɫɱɟɬɵ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɜɪɟɦɟɧɢ, ɜ� ɬɟɱɟɧɢɟ� ɤɨɬɨɪɨɝɨ� ɩɪɨɢɡɜɨɞɹɬɫɹ� ɝɪɭɡɨɜɵɟ� ɨɩɟɪɚɰɢɢ� ɫ� ɜɨɢɧɫɤɢɦɢ 
ɝɪɭɡɚɦɢ, ɢ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɵɯ�ɦɟɫɬ [1, 2]. ɉɪɢ 
ɷɬɨɦ�ɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɮɨɪɦɭɥɚɯ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɨɞɧɢ�ɢ�ɬɟ�ɠɟ�ɩɟɪɟɦɟɧɧɵɟ, 
ɧɨ�ɪɚɡɥɢɱɧɵɟ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɚɜɬɨɪɨɦ�ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɞɥɹ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɨɛɨɛɳɟɧɧɚɹ 
ɮɨɪɦɭɥɚ�ɪɚɫɱɟɬɚ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɵɯ�ɩɭɧɤɬɨɜ, ɜ�ɤɨɬɨ-
ɪɨɣ�ɜɫɟ�ɩɚɪɚɦɟɬɪɵ�ɨɩɪɟɞɟɥɟɧɵ�ɛɨɥɟɟ�ɤɨɧɤɪɟɬɧɨ: 

  ,
)()(
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ɝɞɟ 1440 – ɫɭɬɨɱɧɵɣ� ɛɸɞɠɟɬ� ɜɪɟɦɟɧɢ, ɦɢɧ; K� í� ɤɨɷɮɮɢɰɢɟɧɬ� ɧɟɩɨɥɧɨɝɨ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɦɟɫɬɚ�ɢɡ�ɡɚ�ɪɚɡɥɢɱɢɹ�ɧɨɪɦ�ɧɚ�ɩɨɝɪɭɡɤɭ-
ɜɵɝɪɭɡɤɭ� ɢ� ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɣ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɩɪɢɛɵɬɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ� ɩɨɟɡ-
ɞɨɜ; a – ɱɢɫɥɨ�ɩɨɞɚɱ�ɜ� ɫɨɫɬɚɜɟ� ɨɞɧɨɝɨ�ɩɨɟɡɞɚ; tɩɨɞ –  ɜɪɟɦɹ�ɩɨɞɚɱɢ� ɫɨɫɬɚɜɚ�ɧɚ 
ɩɭɬɶ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɦɢɧ; tɭɛ – ɜɪɟɦɹ�ɭɛɨɪɤɢ (ɜɪɟɦɹ�ɞɨ�ɨɬɩɪɚɜɥɟɧɢɹ) ɫɨ-
ɫɬɚɜɚ�ɩɨɫɥɟ�ɩɨɝɪɭɡɤɢ, ɦɢɧ; b – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɭɜɟɥɢɱɟɧɢɟ�ɜɪɟɦɟ-
ɧɢ� ɧɚ� ɩɨɝɪɭɡɤɭ (ɜɵɝɪɭɡɤɭ) ɢɡ�ɡɚ� ɩɨɞɚɱɢ� ɩɨ� ɱɚɫɬɹɦ; t1 – ɜɪɟɦɹ� ɨɠɢɞɚɧɢɹ 
ɩɨɝɪɭɡɤɢ, ɦɢɧ; tɧɨɪɦ – ɧɨɪɦɚ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɦɟɳɟɧɢɟ�ɢ�ɤɪɟɩɥɟɧɢɟ�ɜɨɨɪɭɠɟɧɢɹ,  
ɜɨɟɧɧɨɣ�ɢ�ɫɩɟɰɢɚɥɶɧɨɣ�ɬɟɯɧɢɤɢ (ɞɚɥɟɟ – ȼȼɋɌ) ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ (ɜɨɢɧɫɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ) ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɩɨɞɜɢɠɧɨɦ�ɫɨɫɬɚɜɟ, ɦɢɧ; tɩɪɢɟɦ – ɜɪɟɦɹ, ɧɟɨɛ-
ɯɨɞɢɦɨɟ�ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɜɟɪɤɢ�ɩɪɚɜɢɥɶɧɨɫɬɢ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ȼȼɋɌ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɠɟɥɟɡɧɨɞɨɪɨɠ�ɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫɨɜɦɟɫɬɧɨ� ɫ� ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ 
ɨɪɝɚɧɨɜ�ɜɨɟɧɧɵɯ�ɫɨɨɛɳɟɧɢɣ, ɦɢɧ; d – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɭɜɟɥɢɱɟ-
ɧɢɟ�ɜɪɟɦɟɧɢ�ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɜɟɪɤɢ�ɩɪɚɜɢɥɶɧɨɫɬɢ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ 
ȼȼɋɌ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɧɟɝɚɛɚɪɢɬɧɵɯ�ɢ�ɞɥɢɧɧɨɦɟɪɧɵɯ�ɟɞɢɧɢɰ�ȼȼɋɌ, ɚ�ɬɚɤɠɟ�ɧɚ-
ɥɢɱɢɟ�ɭ�ɧɢɯ�ɩɨɜɨɪɨɬɧɵɯ�ɱɚɫɬɟɣ, ɭɡɥɨɜ�ɢ�ɚɝɪɟɝɚɬɨɜ; t2 – ɜɪɟɦɹ�ɨɠɢɞɚɧɢɹ�ɭɛɨɪ-
ɤɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɦɢɧ [1, ɫ. 299]. 

ȼɫɟ�ɩɟɪɟɦɟɧɧɵɟ, ɜɯɨɞɹɳɢɟ�ɜ�ɮɨɪɦɭɥɭ (1), ɬɪɟɛɭɟɬɫɹ�ɨɩɪɟɞɟɥɢɬɶ�ɜ�ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨ� ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɞɢɚɩɚɡɨɧɚɯ� ɜɨɡɦɨɠɧɨɝɨ� ɢɡɦɟɧɟɧɢɹ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ 
ɭɫɥɨɜɢɣ.   

1 Ʉɨɷɮɮɢɰɢɟɧɬ K,  ɤɚɤ� ɭɤɚɡɚɧɨ� ɜ�ɦɟɬɨɞɢɤɟ [1],  ɭɱɢɬɵɜɚɟɬ�ɧɟɩɨɥɧɨɟ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ� ɦɟɫɬɚ� ɩɨ� ɩɪɢɱɢɧɟ� ɪɚɡɥɢɱɧɵɯ� ɧɨɪɦ 
ɜɪɟɦɟɧɢ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ�ɢ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɪɢ-
ɛɵɬɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɩɪɢɧɢɦɚɟɬɫɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɡɧɚɱɟɧɢɣ 0,75í0,80. 
Ȼɨɥɟɟ�ɤɨɧɤɪɟɬɧɵɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɩɪɢɦɟɧɟɧɢɸ�ɜ�ɪɚɫɱɟɬɚɯ�ɡɧɚɱɟɧɢɣ�ɷɬɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ� ɨɬɫɭɬɫɬɜɭɸɬ. Ɂɚ� ɫɭɬɤɢ� ɜɥɢɹɧɢɟ� ɷɬɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ� ɤ� ɬɨɦɭ,  ɱɬɨ� ɜɪɟɦɹ� ɪɚɛɨɬɵ� ɝɪɭɡɨɜɨɝɨ� ɩɭɧɤɬɚ� ɭɦɟɧɶɲɢɬɫɹ� ɞɨ 
1080í1152 ɦɢɧ, ɬ. ɟ. ɧɚ 360 ɦɢɧ�ɢ 288 ɦɢɧ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [2, ɫ. 54].  

ɋɨɝɥɚɫɧɨ�ɦɟɬɨɞɢɤɟ�ɤɨɷɮɮɢɰɢɟɧɬ K ɢɦɟɟɬ�ɞɜɟ ɫɨɫɬɚɜɥɹɸɳɢɟ, ɤɨɬɨɪɵɟ�ɨɤɚ-
ɡɵɜɚɸɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɜɪɟɦɹ�ɪɚɛɨɬɵ�ɝɪɭɡɨɜɨɝɨ�ɩɭɧɤɬɚ�ɡɚ�ɫɭɬɤɢ�ɩɨ�ɩɪɢɱɢɧɚɦ: 

í�ɧɟɩɨɥɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɦɟɫɬɚ�ɢɡ�ɡɚ�ɪɚɡɥɢ-
ɱɢɹ�ɧɨɪɦ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ; 

í�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɪɢɛɵɬɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ. 
ɉɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɜɨɢɧɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɠɟɫɬɤɢɦ�ɪɚɫɩɢɫɚɧɢɹɦ�ɩɪɢɛɵɬɢɹ 

ɜɨɢɧɫɤɢɯ� ɷɲɟɥɨɧɨɜ� ɢ� ɬɪɚɧɫɩɨɪɬɨɜ�ɧɚ� ɫɬɚɧɰɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ�ɦɟɫɬ�ɜɨɡɪɚɫɬɚɟɬ�ɛɥɚɝɨɞɚɪɹ�ɧɚɞɟɠɧɨɦɭ�ɩɪɨɝɧɨ-
ɡɢɪɨɜɚɧɢɸ, ɬɚɤ�ɤɚɤ�ɢɫɤɥɸɱɚɟɬɫɹ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɩɨɞɜɨɞɚ�ɩɨɟɡɞɨɜ. ȼ�ɨɛɨɢɯ 
ɫɥɭɱɚɹɯ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɦɟɫɬɨ�ɧɟɩɨɥɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱ-
ɧɨɝɨ�ɦɟɫɬɚ. ɗɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɜɨɢɧɫɤɢɯ�ɩɟɪɟɜɨ-
ɡɨɤ,  ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɬɨɪɵɦɢ� ɧɚ� ɫɬɚɧɰɢɹɯ� ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ)  ɞɨɥɠɟɧ 
ɧɚɯɨɞɢɬɶɫɹ�ɬɨɥɶɤɨ�ɨɞɢɧ�ɫɨɫɬɚɜ�ɫ�ɜɨɢɧɫɤɢɦ�ɷɲɟɥɨɧɨɦ (ɜɨɢɧɫɤɢɦ�ɬɪɚɧɫɩɨɪ-
ɬɨɦ). Ɉɱɟɪɟɞɧɨɣ�ɠɟ�ɫɨɫɬɚɜ�ɞɨɥɠɟɧ�ɧɚɯɨɞɢɬɶɫɹ�ɧɚ�ɫɨɫɟɞɧɟɣ�ɫɬɚɧɰɢɢ. ɇɟɢɫ-
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ɩɨɥɶɡɨɜɚɧɢɟ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɦɟɫɬɚ� ɨɛɭɫɥɨɜɥɟɧɨ� ɨɠɢɞɚɧɢɟɦ�ɩɨɞ-
ɜɨɞɚ� ɨɱɟɪɟɞɧɨɝɨ� ɜɨɢɧɫɤɨɝɨ� ɷɲɟɥɨɧɚ� ɢɥɢ� ɜɨɢɧɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɩɨɞ� ɩɨ-
ɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ. ȼɥɢɹɧɢɟ� ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ� ɩɪɢɛɵɬɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ� ɩɨɟɡɞɨɜ 
ɧɚ�ɜɪɟɦɹ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) ɜɨɢɧɫɤɢɯ�ɷɲɟɥɨɧɨɜ�ɢ�ɜɨɢɧɫɤɢɯ�ɬɪɚɧɫɩɨɪɬɨɜ 
ɡɚɜɢɫɢɬ� ɨɬ� ɜɪɟɦɟɧɢ� ɯɨɞɚ� ɩɨɟɡɞɨɜ� ɩɨ� ɩɪɢɥɟɝɚɸɳɢɦ� ɤ� ɫɬɚɧɰɢɢ� ɭɱɚɫɬɤɚɦ� ɢ 
ɪɟɠɢɦɚ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɭɱɚɫɬɤɨɜ�ɜ�ɰɟɥɨɦ.  

Ɉɛɨɫɧɨɜɚɧɢɟ�ɜɚɪɢɚɰɢɣ�ɱɢɫɥɨɜɵɯ�ɡɧɚɱɟɧɢɣ�ɤɨɷɮɮɢɰɢɟɧɬɚ K ɦɨɠɟɬ�ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɨ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɱɬɨ�ɛɵɥɨ�ɨɬɪɚɠɟɧɨ 
ɜ� ɪɚɛɨɬɟ [4, ɫ. 294]. ɋɨɝɥɚɫɧɨ� ɩɪɨɜɟɞɟɧɧɵɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ� ɫ� ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ�ɦɟɬɨɞɚ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬ Kɧ� ɢɡɦɟɧɹɟɬɫɹ�ɜ 
ɫɥɟɞɭɸɳɢɯ�ɞɢɚɩɚɡɨɧɚɯ:  

í�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɫɥɟɞɨɜɚɧɢɹ�ɩɨɟɡɞɨɜ�ɩɨ�ɩɟɪɟɝɨɧɭ, ɩɪɢɥɟɝɚɸ-
ɳɟɦɭ�ɤ�ɫɬɚɧɰɢɢ�ɜɵɝɪɭɡɤɢ, ɩɪɢ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɦ�ɜɵɩɨɥɧɟɧɢɢ�ɦɚɧɟɜɪɨɜɨɣ 
ɪɚɛɨɬɵ (Kɧ = 0,7…0,78);  

í�ɬɨ�ɠɟ�ɞɥɹ�ɫɬɚɧɰɢɣ�ɩɨɝɪɭɡɤɢ (Kɧ = 0,63…0,69);  
í�ɩɪɢ�ɩɪɟɢɦɭɳɟɫɬɜɟ�ɩɨɟɡɞɧɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɭɱɚɫɬɤɟ, ɫɧɢɠɚɸɳɟɦ�ɜɨɡɦɨɠɧɨɫɬɢ 

ɨɩɟɪɚɬɢɜɧɨɣ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɩɨɝɪɭɡɤɢ (Kɧ =  0,22…0,67). 
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɵɯ�ɚɜɬɨɪɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ�ɤɨɷɮ-

ɮɢɰɢɟɧɬɚ K ɧɚ�ɩɪɨɩɭɫɤɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ� ɝɪɭɡɨɜ�ɩɨɥɭɱɟɧ 
ɜɵɜɨɞ�ɨ�ɟɝɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ�ɜɥɢɹɧɢɢ (ɪɢɫɭɧɨɤ 1). 

 
Ɋɢɫɭɧɨɤ 1 – Ƚɪɚɮɢɤ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ K  

ɧɚ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɞɚɧɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɨɤɚɡɵɜɚɟɬ� ɧɟɨɞɧɨɡɧɚɱɧɨɟ� ɜɥɢɹɧɢɟ 
ɧɚ�ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɭɸ�ɫɨɩɨɫɛɧɨɫɬɶ�ɮɪɨɧɬɨɜ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɭɫɥɨɜɢɹɯ�ɩɪɨ-
ɜɟɞɟɧɢɹ�ɪɚɛɨɬ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ�ɜɵɩɨɥɧɟɧɢɟ�ɦɚɧɟɜɪɨɜɵɯ�ɢ�ɩɨɟɡɞɧɵɯ�ɨɩɟ-
ɪɚɰɢɣ, ɧɚ�ɫɬɚɧɰɢɹɯ�ɩɨɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ�ɢ�ɞɪ.).   

2 ȼɪɟɦɹ�ɩɨɞɚɱɢ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɭɬɶ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ tɩɨɞ�ɢ�ɜɪɟɦɹ�ɭɛɨɪɤɢ�ɫɨ-
ɫɬɚɜɚ�ɩɨɫɥɟ�ɡɚɜɟɪɲɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ tɭɛ. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɩɨɞɚɱɢ�ɢ�ɭɛɨɪɤɢ�ɜɚɝɨɧɨɜ�ɤ�ɦɟɫɬɭ�ɩɨɝɪɭɡɤɢ�ɜɵ-
ɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɹɯ�ɜ�ɦɟɫɬɚɯ�ɨɛɳɟɝɨ�ɢ�ɧɟ-
ɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɧɟɨɛɯɨɞɢɦɨ� ɪɚɫɫɱɢɬɵɜɚɬɶ� ɫ� ɭɱɟɬɨɦ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ 
ɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɯ�ɦɚɧɟɜɪɨɜɵɯ�ɫɪɟɞɫɬɜ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ. ɗɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɭɱɟɬɚ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɚɠɞɨɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɫɬɚɧɰɢɢ, ɧɚ�ɤɨɬɨɪɨɣ�ɜɵɩɨɥɧɹɸɬɫɹ�ɨɩɟɪɚɰɢɢ�ɫ�ɜɨɢɧɫɤɢɦɢ�ɝɪɭɡɚɦɢ.  

3 Ʉɨɷɮɮɢɰɢɟɧɬ b, ɭɱɢɬɵɜɚɟɬ� ɭɜɟɥɢɱɟɧɢɟ� ɜɪɟɦɟɧɢ� ɧɚ� ɩɨɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ 
ɢɡ�ɡɚ�ɩɨɞɚɱɢ�ɩɨ�ɱɚɫɬɹɦ. ɉɪɢ�ɨɞɧɨɣ�ɩɨɞɚɱɟ b = 1. ȼ�ɭɫɥɨɜɢɹɯ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ 
ɞɥɢɧɵ�ɮɪɨɧɬɨɜ�ɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɞɟɥɟɧɢɹ�ɝɪɭɩɩɵ�ɩɨɞɚɜɚɟɦɵɯ�ɜɚɝɨɧɨɜ�ɧɚ�ɱɚɫ-
ɬɢ b > 1. 

ȼɥɢɹɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ�ɭɜɟɥɢɱɟɧɢɟ�ɜɪɟɦɟɧɢ�ɧɚ�ɩɨɝɪɭɡɤɭ 
ɢɡ�ɡɚ� ɩɨɞɚɱɢ� ɜɚɝɨɧɨɜ� ɩɨ� ɱɚɫɬɹɦ� ɧɚ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ 
ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɢ� ɩɨɝɪɭɡɤɟ� ɜɨɢɧɫɤɢɯ� ɝɪɭ-
ɡɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɧɚ�ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – ȼɥɢɹɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ b  

ɧɚ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ 

Ⱥɧɚɥɢɡ� ɝɪɚɮɢɤɚ� ɩɨɤɚɡɚɥ, ɱɬɨ� ɤɨɷɮɮɢɰɢɟɧɬ b� ɨɤɚɡɵɜɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɜɥɢɹɧɢɟ�ɧɚ ȿɦ.  

4 ȼɪɟɦɹ� ɨɠɢɞɚɧɢɹ� ɩɨɝɪɭɡɤɢ t1� ɫɨɝɥɚɫɧɨ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɟ� ɨɩɪɟ-
ɞɟɥɟɧɨ�ɤɚɤ�ɷɥɟɦɟɧɬ, ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɪɹɞɚ�ɨɩɟɪɚɰɢɣ. Ⱦɥɹ�ɩɨɥɭɱɟɧɢɹ�ɤɨɧɤɪɟɬɧɵɯ 
ɜɵɜɨɞɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɨɰɟɧɤɟ� ɫɬɟɩɟɧɢ� ɜɥɢɹɧɢɹ 
ɞɚɧɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɨɬ� ɨɩɟɪɚɰɢɣ� ɩɨɞɝɨɬɨɜɤɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɤ� ɩɨɝɪɭɡɤɟ 
�ɨɬɤɪɵɬɢɟ�ɛɨɪɬɨɜ�ɩɥɚɬɮɨɪɦɵ, ɡɚɱɢɫɬɤɚ�ɨɬ�ɫɧɟɝɚ�ɢ�ɨɫɬɚɬɤɨɜ�ɝɪɭɡɚ, ɭɤɥɚɞɤɚ�ɩɟ-
ɪɟɯɨɞɧɵɯ�ɦɨɫɬɤɨɜ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɤɪɟɩɟɠɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ� ɩɨ� ɬɨɱɤɚɦ� ɜɵɩɨɥ-
ɧɟɧɢɹ�ɪɚɛɨɬ�ɢ�ɞɪ.).  

5 ɇɨɪɦɚ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɦɟɳɟɧɢɟ�ɢ�ɤɪɟɩɥɟɧɢɟ�ȼȼɋɌ�ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ 
�ɜɨɢɧɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ) ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɩɨɞɜɢɠɧɨɦ� ɫɨɫɬɚɜɟ tɧɨɪɦ� ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ [5, ɩɪɢɥɨɠɟɧɢɟ 1]. 

6 ȼɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ� ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɜɟɪɤɢ�ɩɪɚɜɢɥɶɧɨɫɬɢ� ɪɚɡɦɟɳɟ-
ɧɢɹ� ɢ� ɤɪɟɩɥɟɧɢɹ� ȼȼɋɌ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫɨ-
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ɜɦɟɫɬɧɨ�ɫ�ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ�ɨɪɝɚɧɨɜ�ɜɨɟɧɧɵɯ�ɫɨɨɛɳɟɧɢɣ tɩɪɢɟɦ�ɩɪɢɧɢɦɚɟɬɫɹ 
ɜ�ɫɭɳɟɫɬɜɭɸɳɟɣ�ɦɟɬɨɞɢɤɟ  ɪɚɜɧɵɦ 2 ɦɢɧɭɬɚɦ�ɧɚ�ɤɚɠɞɵɣ�ɜɚɝɨɧ. ȼɪɟɦɹ�ɞɚɧ-
ɧɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɨɩɟɪɚɰɢɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɭɜɟɥɢɱɟɧɨ� ɜ d� ɪɚɡ,  ɟɫɥɢ� ɜ� ɫɨ-
ɫɬɚɜɟ�ɷɲɟɥɨɧɚ�ɢɦɟɸɬɫɹ�ɧɟɝɚɛɚɪɢɬɧɵɟ, ɞɥɢɧɧɨɦɟɪɧɵɟ�ɝɪɭɡɵ�ɢɥɢ  ɬɟɯɧɢɤɚ�ɫ 
ɩɨɜɨɪɨɬɧɵɦɢ� ɱɚɫɬɹɦɢ. ȼ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɟ� ɪɚɫɱɟɬɚ� ɜɪɟɦɟɧɢ� ɩɨ-
ɝɪɭɡɤɢ� ɜɨɢɧɫɤɨɝɨ� ɷɲɟɥɨɧɚ [5] ɤɨɷɮɮɢɰɢɟɧɬ d� ɩɪɢɧɢɦɚɟɬɫɹ� ɪɚɜɧɵɦ 1,2. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ� ɡɚɜɢɫɢɦɵɣ� ɨɬ� ɧɟɝɨ� ɩɚɪɚ-
ɦɟɬɪ tɩɪɢɟɦ�ɞɨɥɠɟɧ�ɡɚɜɢɫɟɬɶ�ɬɚɤɠɟ�ɨɬ�ɱɢɫɥɚ�ɜɚɝɨɧɨɜ�ɫ�ȼȼɋɌ�ɜ�ɩɨɞɚɱɟ.  

8 ȼɪɟɦɹ�ɨɠɢɞɚɧɢɹ�ɭɛɨɪɤɢ�ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ t2� ɫɜɹɡɵɜɚɟɬɫɹ� ɫ� ɫɨɩɭɬɫɬ-
ɜɭɸɳɢɦ�ɩɟɪɟɱɧɟɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ (ɨɩɪɨɛɵɜɚɧɢɟ�ɚɜɬɨɬɨɪɦɨɡɨɜ�ɜɚ-
ɝɨɧɨɜ, ɭɛɨɪɤɚ�ɬɨɪɦɨɡɧɵɯ�ɛɚɲɦɚɤɨɜ, ɩɨɞɝɨɬɨɜɤɚ�ɦɚɪɲɪɭɬɚ�ɭɛɨɪɤɢ�ɜɚɝɨɧɨɜ). 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɞɥɹ� ɤɨɪɪɟɤɬɧɨɣ�ɨɰɟɧɤɢ�ɜɟɥɢɱɢɧɵ�ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨ-
ɫɬɢ�ɩɭɧɤɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ�ɬɪɟɛɭɟɬɫɹ�ɩɪɨɜɟɫɬɢ�ɤɨɪɪɟɥɹ-
ɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ� ɢ� ɨɩɪɟɞɟɥɢɬɶ� ɡɧɚɱɢɦɨɫɬɶ� ɜɥɢɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɮɚɤɬɨɪɨɜ� ɧɚ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɫɬɚɧɰɢɨɧɧɵɯ� ɢ� ɝɪɭɡɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ�ɫ�ɜɨɢɧɫɤɢɦɢ�ɷɲɟɥɨɧɚɦɢ�ɢ�ɬɪɚɧɫɩɨɪɬɚɦɢ.  
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STUDY OF THE PARAMETRIC COMPOSITION VARIABLES  
OF THE FORMULA FOR CALCULATING THE THROUGHPUT CAPACITY  
LOADING AND UNLOADING POINTS OF MILITARY CARGO  
AT RAILWAY STATIONS AND ACCESS ROUTES 
 

The various variants work of railway stations and items of loading í unloading mili-
tary cargoes, travelling development and hardware of railway stations ensuring reduction 
of time in movement both presence of military echelons and transports at station of depar-
ture and station of assignment are considered. 
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ɈȻɈɋɇɈȼȺɇɂȿ�ɉȺɊȺɆȿɌɊɈȼ�ɋɌɊȿɅɈɑɇɕɏ�ȽɈɊɅɈȼɂɇ  
ȾɅə�ɈȻȿɋɉȿɑȿɇɂə�ɄɈɇɌȿɃɇȿɊɇɕɏ�ɉȿɊȿȼɈɁɈɄ 

 
ɉɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɣ� ɢ 

ɷɮɮɟɤɬɢɜɧɨɣ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ�ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɢɥɢ�ɭɬɨɱɧɢɬɶ�ɜɥɢɹɧɢɟ�ɤɨɧɫɬɪɭɤɰɢɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɫɬɪɟɥɨɱɧɵɯ�ɝɨɪɥɨ-
ɜɢɧ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɝɪɭɡɨɜɵɯ� ɬɟɪɦɢɧɚɥɨɜ. ɑɚɫɬɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 
ɫɬɚɧɰɢɢ�ɢ�ɬɟɪɦɢɧɚɥɵ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɬɪɚɧɫɩɨɪɬɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɪɟɞɩɪɢɹɬɢɣ, ɫ�ɭɡ-
ɤɨɣ�ɧɨɦɟɧɤɥɚɬɭɪɨɣ�ɝɪɭɡɨɜ�ɢ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɬɢɩɚ. ɋ�ɭɱɟɬɨɦ�ɬɚ-
ɤɨɣ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɝɪɭɡɨɜɵɯ� ɩɭɧɤɬɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɩɭɬɟɜɨɣ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɟ. ȼ�ɫɬɚɬɶɟ�ɜɵɩɨɥɧɟɧ�ɚɧɚɥɢɡ�ɜɥɢɹɧɢɹ�ɤɨɧɫɬɪɭɤɰɢɣ�ɩɥɚɬɮɨɪɦ�ɧɚ�ɩɚɪɚɦɟɬɪɵ 
ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɬɟɪɦɢɧɚɥɨɜ� ɢ� ɞɪɭɝɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ, 
ɢɫɩɨɥɶɡɭɸɳɢɯ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɩɥɚɬɮɨɪɦɵ. 

 
ɇɚ� ɩɥɚɬɮɨɪɦɚɯ� ɩɟɪɟɜɨɡɢɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ�ɲɢɪɨɤɚɹ� ɧɨɦɟɧɤɥɚɬɭɪɚ� ɝɪɭɡɨɜ. 

ɑɚɫɬɨ� ɷɬɨ� ɝɪɭɡ� ɧɟ� ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɪɚɡɦɟɪɚ� ɫ� ɨɫɨɛɵɦɢ� ɭɫɥɨɜɢɹɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɢɡɞɟɥɢɹ (ɬɪɭɛɵ, ɥɢɫɬɵ, ɪɭɥɨɧɵ, ɫɥɹɛɵ), 
ɨɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɡɚɩɱɚɫɬɢ�ɦɚɲɢɧ�ɢ�ɦɟɯɚɧɢɡɦɨɜ, ɫɬɚɧɤɢ, ɪɚɡɥɢɱɧɚɹ�ɤɨɥɟɫɧɚɹ 
ɬɟɯɧɢɤɚ, ɜɨɢɧɫɤɢɟ�ɝɪɭɡɵ, ɤɨɧɬɟɣɧɟɪɵ, ɞɥɢɧɧɨɦɟɪɵ�ɢ�ɞɪ. ɉɥɚɬɮɨɪɦɵ�ɨɛɨɪɭ-
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ɞɨɜɚɧɧɵɟ� ɛɨɪɬɚɦɢ�ɦɨɝɭɬ� ɩɪɢɦɟɧɹɬɶɫɹ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɧɚɜɚɥɨɱɧɵɯ�ɢ�ɧɚɫɵɩ-
ɧɵɯ�ɝɪɭɡɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ�ɫɬɨɣɤɚɦɢ – ɞɥɹ�ɥɟɫɧɵɯ�ɢ�ɞɥɢɧɧɨɦɟɪɧɵɯ�ɝɪɭɡɨɜ, 
ɩɚɤɟɬɢɪɨɜɚɧɧɵɯ�ɝɪɭɡɨɜ�ɢ�ɬ. ɞ. Ɉɫɨɛɨɟ�ɦɟɫɬɨ�ɧɚ�ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɪɵɧɤɚ�ɡɚɧɢɦɚɸɬ�ɩɟɪɟɜɨɡɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɫɩɟɰɢɚɥɶɧɵɯ�ɮɢ-
ɬɢɧɝɨɜɵɯ�ɩɥɚɬɮɨɪɦɚɯ. ɋɨɝɥɚɫɧɨ�ɞɚɧɧɵɦ�ɢɡ�ɨɬɤɪɵɬɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɩɟɪɟɜɨɡɤɚ 
ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ� ɜ�ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�ɢɦɟɟɬ� ɭɫ-
ɬɨɣɱɢɜɵɣ�ɪɨɫɬ.  ȼ 2023 ɝɨɞɭ�ɞɨɪɨɝɚ�ɩɟɪɟɜɟɡɥɚ�ɛɨɥɟɟ 1 ɦɥɧ�ȾɎɗ [1], ɱɬɨ�ɩɨ 
ɫɪɚɜɧɟɧɢɸ�ɫ 2022 ɛɨɥɶɲɟ�ɧɚ 60 %. ɍɫɬɨɣɱɢɜɵɣ�ɪɨɫɬ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɩɨɬɨɤɚ 
ɫɤɥɚɞɵɜɚɟɬɫɹ�ɢ� ɧɚ�Ɋɨɫɫɢɣɫɤɢɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ. ȼ 2023 ɝɨɞɭ� ɩɟɪɟɜɟɡɟɧɨ 
7,4 ɦɥɧ�ȾɎɗ, ɱɬɨ�ɧɚ 14 % ɛɨɥɶɲɟ 2022 ɝɨɞɚ [2]. ȼɚɠɧɭɸ�ɪɨɥɶ�ɡɞɟɫɶ�ɢɝɪɚɸɬ 
ɧɚɛɢɪɚɸɳɢɟ�ɬɟɦɩ�ɩɟɪɟɜɨɡɤɢ�ɢɡ�Ʉɢɬɚɹ�ɜ�ȿɜɪɨɩɭ. ȼ�ɰɟɥɨɦ� ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ 
ɩɟɪɟɜɨɡɨɤ�ɜ�ɤɨɧɬɟɣɧɟɪɚɯ�ɞɟɥɚɟɬ� ɬɚɤɢɟ�ɩɟɪɟɜɨɡɤɢ�ɧɟɡɚɦɟɧɢɦɵɦ�ɢɧɫɬɪɭɦɟɧ-
ɬɨɦ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɦɟɲɚɧɧɨɣ� ɩɟɪɟɜɨɡɤɢ. ɇɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɟ 
34 ɫɬɚɧɰɢɢ�ɨɬɤɪɵɬɵ�ɞɥɹ�ɪɚɛɨɬɵ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ, ɩɨɥɨɜɢɧɚ�ɢɡ�ɧɢɯ�ɦɨɝɭɬ�ɜɵ-
ɩɨɥɧɹɬɶ�ɝɪɭɡɨɜɵɟ�ɨɩɟɪɚɰɢɢ�ɫ 40-ɮɭɬɨɜɵɦɢ�ɤɨɧɬɟɣɧɟɪɚɦɢ [3]. Ƚɥɚɜɧɵɣ�ɬɟɪ-
ɦɢɧɚɥ�ɩɨ�ɪɚɛɨɬɟ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ�ɪɚɫɩɨɥɨɠɟɧ�ɧɚ�ɫɬɚɧɰɢɢ�Ʉɨɥɹɞɢɱɢ�ɢ�ɜɯɨɞɢɬ 
ɜ�ɫɨɫɬɚɜ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ «ȻɌɅɐ» Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨ-
ɪɨɝɢ. ɉɪɚɤɬɢɱɟɫɤɢ� ɞɜɚ� ɞɟɫɹɬɤɚ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɣ 
ɪɚɡɥɢɱɧɵɯ�ɨɬɪɚɫɥɟɣ�ɢɦɟɸɬ� ɫɨɛɫɬɜɟɧɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜɵɩɨɥɧɹɬɶ� ɝɪɭɡɨɜɵɟ 
ɨɩɟɪɚɰɢɢ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ [3]. 

Ⱦɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɟɪɟɜɨɡɨɤ�ɬɚɤɢɯ�ɝɪɭɡɨɜ�ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɩɥɚɬ-
ɮɨɪɦɵ, ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɬɨɪɵɯ� ɨɩɪɟɞɟɥɹɸɬ� ɭɫɥɨɜɢɹ� ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧ-
ɰɢɣ� ɢ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɩɟɪɟɜɨɡɤɚ� ɤɨɧ-
ɬɟɣɧɟɪɨɜ�ɫɜɹɡɚɧɚ�ɫ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɷɮɮɟɤɬɢɜɧɵɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɪɭɡɨɩɨɞɴ-
ɟɦɧɨɫɬɢ� ɜɚɝɨɧɨɜ. Ɉɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɨɱɟɜɢɞɧɵɯ� ɫɩɨɫɨɛɨɜ� ɫɧɢɠɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɚɪɵ� ɞɥɹ� ɬɚɤɢɯ� ɩɟɪɟɜɨɡɨɤ� ɹɜɥɹɟɬɫɹ� ɩɨɝɪɭɡɤɚ� ɞɜɭɯ� ɢ� ɛɨɥɟɟ 
ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɩɥɚɬɮɨɪɦɭ. Ɉɞɧɚɤɨ�ɷɬɨ�ɬɪɟɛɭɟɬ�ɩɪɢɦɟɧɟɧɢɹ�ɩɥɚɬɮɨɪɦ�ɭɜɟ-
ɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ. ɍɱɢɬɵɜɚɹ�ɪɨɫɬ�ɨɛɴɟɦɨɜ�ɬɚɤɢɯ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɨɤ, 
ɜɨɩɪɨɫɵ� ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ� ɫɬɚɧɰɢɣ� ɩɪɢɨɛɪɟɬɚɸɬ� ɨɫɨɛɭɸ� ɚɤɬɭɚɥɶɧɨɫɬɶ. ɉɨɷɬɨɦɭ� ɪɟɤɨ-
ɦɟɧɞɚɰɢɢ [4] ɤ� ɩɚɪɚɦɟɬɪɚɦ� ɤɨɧɫɬɪɭɤɰɢɣ� ɝɨɪɥɨɜɢɧ� ɦɨɝɭɬ� ɛɵɬɶ� ɚɤɬɭɚɥɢ-
ɡɢɪɨɜɚɧɵ�ɫ�ɭɱɟɬɨɦ�ɫɥɨɠɢɜɲɢɯɫɹ�ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɜɚɝɨɧɧɨɝɨ 
ɩɚɪɤɚ�ɩɥɚɬɮɨɪɦ. 

ȼ�ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɫɰɟɩɥɟɧɢɹ�ɩɪɢ�ɦɚ-
ɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɟ� ɩɥɚɬɮɨɪɦ� ɪɚɡɥɢɱɧɵɯ� ɦɨɞɟɥɟɣ� ɧɚ� ɪɚɫɱɟɬɧɵɯ� ɷɥɟɦɟɧɬɚɯ 
ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ: ɨɞɢɧɨɱɧɵɯ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɚɯ� ɦɚɪɨɤ 1/6 ɢ 1/9; 
ɫɯɟɦɚɯ�ɩɨɩɭɬɧɨɝɨ� ɪɚɡɧɨɫɬɨɪɨɧɧɟɝɨ� ɪɚɡɦɟɳɟɧɢɹ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɨɤ 1/6 ɢ 1/9 
ɛɟɡ�ɜɫɬɚɜɤɢ; ɤɪɭɝɨɜɨɣ�ɤɪɢɜɨɣ�ɪɚɞɢɭɫɚ 200 ɦ (Į = 5º) [5]. 
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Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ�ɜɚɝɨɧɨɜ�ɢ�ɪɚɫɱɟɬɧɵɯ�ɷɥɟɦɟɧɬɨɜ 

ɉɚɪɚɦɟɬɪɵ�ɩɥɚɬɮɨɪɦ,  
ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ / ɦɨɞɟɥɶ (ɞɥɢɧɚ�ɩɨ�ɨɫɹɦ / ɛɚɡɚ / ɤɨɧɫɨɥɶ / 

ɜɧɭɬɪɟɧɧɹɹ�ɤɨɥɟɫɧɚɹ�ɛɚɡɚ) 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫ-
ɬɢɦɨɫɬɢ (ǻ = Bɡ – bɫɦ), ɦɦ [4] 

ɫɬɪɟɥɨɱɧɵɣ 
ɩɟɪɟɜɨɞ  
1/6 / 1/9 

ɫɯɟɦɚ�ʋ 3  
 1/6 – 1/6 /  
1/9 – 1/9  

Ʉɪɢɜɚɹ  
R = 200 

ɦ  
1.  4 / 23-4052 ɢ�ɦɨɞɢɮ. (11200 / 6500 / 2350 / 4650) +96 / +96 +26 / +98 +96 
2.  4 / 13-4094, 23-4090 ɢ�ɦɨɞɢɮ.  
(11220 / 6500 / 2360 / 4650) +96 / +95 +25 / +98 +95 
3. 4 / 13-149, 3064 ɢ�ɦɨɞɢɮ. (12020 / 7800 / 2110 / 5950) +95 / +95 +25 / +97 +95 
4. 4 / 13-3103-1 (13620 / 9400 / 2110 / 7550) +86 / +86 +9 / +82 +86 
5 . 4 / 13-198 ɢ�ɦɨɞɢɮ. (13920 / 8650 / 2635 / 1800) +72 / +72 –19 / +67 +72 
6 . 4 / 23-4027, 23-4118 (13920 / 8400 / 2760 / 6550) +70 / +69 –24 / +64 +69 
7. 4 / 13-192 (13920 / 8800 / 2560/ 6950) +74 / +74 –15 / +68 +69 
8. 4 / 13-ɇ453, 13-ɇ459, 13-ɇ004  

(14194 / 9294 / 2450 / 7444) +75 / +74 –14 / +68 +74 
9. 4 / 23-4085 (14620 / 7200 / 3710 / 5350) +45 / +45 –72 / +33 +45 
10. 4 / 13-2114, 13-292, 13-3110, 13-3121, 13-401,  

13-4085, 13-5001, 13-9744, 13-9775, 13-ɇ451,  
13-ɇ455, 23-4064, 23-4084, 13-401, 13-4019, 13-ɇ451, 
13-ɇ452, 13-ɇ455 ɢ�ɦɨɞɢɮ. (14620 / 9720 / 2450 / 7870) +72 / +72 –19 / +63 +72 

 11. 4 / 13-4107 (14620 / 10400 / 2110 / 8550) +80 / +80 –1,5 / +72 +80 
12. 6 / 13-435 (15220 / 9000 / 3110 / 7250) +61 / +61 –40 / +43 +61 
13. 4 / 13-297 (15560 / 9400 / 3080/ 7000) –ɊȼɆɌ +48 / +50 –62 / +32 +48 
14 . 4 / 13-7043 (19600 / 14600 / 2500 / 12750) – ȾȻ +37 / +40 –91 / 0 +33 
15. 4 / 13-1798 (19620 / 13460 / 3080 / 11610) +15 / +19 –135 / –31 +13 
16. 4 /13-9007 (19620 / 13900 / 2860 / 12050) +23 / +27 –119 / –19 +20 
17. 4 / 13-491 (19620 / 14400 / 2610 / 12550) +33 / +36 –99 / –6 +29 
18. 4 / 13-470, 13-470-01, 13-1223, 13-2116, 13-9004 ɢ 

ɦɨɞɢɮ. (19620 / 14720 / 2450 / 12870) +39 / +42 –87 / +3 +35 
19. 4 / 13-926, 13-935, 13-935Ⱥ� ɢ� ɦɨɞɢɮ. (19620 / 

14400 / 2610 / 12550) +33 / +36 –99 / –6 +29 
20. 4 / 13-4117 (19720 / 15200 / 2260 / 13350) +46 / +48 –72 / +12 +42 
21. 4 / 13-3124 (20220 / 16000 / 2110 / 14150) +51 / +52 –64 / +15 +45 
22. 4 / 13-479�ɢ�ɦɨɞɢɮ. (21660 / 16500 / 2580 / 14650)  +26 / +25 –116 / –29 +18 
23. 4 / 13-4081 (21660 / 16550 / 2555 / 14700) +27 / +26 –114 / –28 +19 
24. 4 / 13-4095 (22520 / 17800 / 2360 / 15950) +33 / +30 –103 / –25 +24 
25. 4 / 23-925, 23-4000 ɢ�ɦɨɞɢɮ. (23220 / 17750 / 2735 / 

15900) +14 / +10 –142 / –60 +3 
26. 4 / 23-4028 (24000 / 17840 / 3080 / 15990) – ɊȼɍɊ –4 / –9 –179 / –96 –18 
27. 4 / 13-4082, 23-4082, 23-469 ɢ�ɦɨɞɢɮ.  

(25220 / 19000 / 3110 / 17150) –9 / –20 –191 / –116 –25 
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Ɉɤɨɧɱɚɧɢɟ�ɬɚɛɥɢɰɵ 1 

ɉɚɪɚɦɟɬɪɵ�ɩɥɚɬɮɨɪɦ,  
ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ / ɦɨɞɟɥɶ (ɞɥɢɧɚ�ɩɨ�ɨɫɹɦ / ɛɚɡɚ / ɤɨɧɫɨɥɶ / 

ɜɧɭɬɪɟɧɧɹɹ�ɤɨɥɟɫɧɚɹ�ɛɚɡɚ) 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫ-
ɬɢɦɨɫɬɢ (ǻ = Bɡ – bɫɦ), ɦɦ [4] 

ɫɬɪɟɥɨɱɧɵɣ 
ɩɟɪɟɜɨɞ  
1/6 / 1/9 

ɫɯɟɦɚ�ʋ 3  
 1/6 – 1/6 /  
1/9 – 1/9  

Ʉɪɢɜɚɹ  
R = 200 

ɦ  
29. 4 / 13-9009 (25520 / 18500 / 3510 / 16650) –28 / –39 –231 / –154 –46 
30. 4 / 13-9751 (25616 / 19300 / 3158 / 17450) –13 –198 / –125 –29 
31. 4 / 13-7024 (25620 / 18500 / 3560 / 16650) –31 / –43 –236 / –160 –49 
32. 4 / 13-7031 (25670 / 18500 / 3585 / 16650) –33 / –44 –239 / –163 –51 
33. 4 / 13-1796 ɢ�ɦɨɞɢɮ. (25690 / 18500 / 3595 / 16650) –32,5 / –45 –240 / –164 –51 
34. 4 / 13-3115-1 (25866 / 19700 / 3083 / 17850) –10 / –25 –192 / –122 –27 
35.  4 / 13-2118, 13-4128 (26220 / 19000 / 3610 / 17150) –35 / –52 –245 / –174 –55 
36.  4 / 13-1163, 13-4108 (26220 / 20000 / 3110 / 18150) –12 / –29 –197 / –129 –30 
37. 4 / 13-4092 (27000 / 20780 / 3110 / 18930) – ɊȼɋɍɊ –14 / –33 –202 / –140 –33 

Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɬɚɛɥɢɰɵ 1, ɫɭɳɟɫɬɜɟɧɧɚɹ�ɞɨɥɹ�ɜɚɝɨɧɨɜ�ɩɥɚɬɮɨɪɦ, ɷɤɫɩɥɭɚ-
ɬɢɪɭɟɦɵɯ�ɧɚ�ɤɨɥɟɟ 1520 ɦɦ, ɨɬɧɨɫɹɬɫɹ�ɤ�ɝɪɭɩɩɟ�ɜɚɝɨɧɨɜ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟ-
ɪɨɜ (ȼɍɊ). ɇɟɫɨɛɥɸɞɟɧɢɟ�ɭɫɥɨɜɢɣ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɫɰɟɩɥɟɧɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɫ 
ɩɥɚɬɮɨɪɦɚɦɢ�ɛɨɥɶɲɢɧɫɬɜɚ�ɬɢɩɨɜ, ɧɚɱɢɧɚɹ�ɨɬ�ɦɨɞɟɥɢ�ɦɚɫɫɨɜɨɝɨ�ɬɢɩɚ 13-198 
ɞɥɢɧɨɣ 13,92 ɦ (ɫɬɪɨɤɚ 5 ɬɚɛɥɢɰɵ 1). ȼɵɫɨɤɚɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɧɚ-
ɪɭɲɟɧɢɣ�ɩɪɢ�ɦɚɧɟɜɪɚɯ�ɫɨ�ɫɰɟɩɥɟɧɢɟɦ�ɜ�ɫɬɪɟɥɨɱɧɵɯ�ɝɨɪɥɨɜɢɧɚɯ�ɫɬɚɧɰɢɣ�ɧɚ-
ɛɥɸɞɚɟɬɫɹ� ɧɚɱɢɧɚɹ� ɨɬ� ɜɚɝɨɧɚ� ɦɨɞɟɥɢ 19-798 ɞɥɢɧɨɣ 19,62 ɦ (ɫɬɪɨɤɚ 15). 
Ⱥɧɚɥɨɝɢɱɧɵɟ�ɭɫɥɨɜɢɹ�ɫɨɡɞɚɟɬ�ɩɥɚɬɮɨɪɦɚ�ɦɨɞɟɥɢ 13-479 ɞɥɢɧɨɣ 21,66 ɦ, ɨɬ-
ɧɨɫɹɳɟɣɫɹ�ɭɠɟ�ɤ�ɝɪɭɩɩɟ�ɜɚɝɨɧɨɜ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ (ɫɬɪɨɤɚ 22). ɇɚɢɛɨɥɟɟ 
ɫɥɨɠɧɵɟ�ɭɫɥɨɜɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɨɡɞɚɸɬɫɹ�ɩɪɢ�ɪɚɡɦɟɪɚɯ�ɩɥɚɬɮɨɪɦ, ɪɚɜɧɵɯ 
ɢ�ɛɨɥɟɟ�ɦɨɞɟɥɢ 23-4028 ɞɥɢɧɨɣ 24 ɦ (ɫɬɪɨɤɚ 26). ɗɬɚ�ɝɪɭɩɩɚ�ɜɚɝɨɧɨɜ�ɭɜɟɥɢ-
ɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ�ɧɟ�ɝɚɪɚɧɬɢɪɭɸɬ�ɫɰɟɩɥɟɧɢɟ�ɜ�ɤɪɢɜɵɯ, ɞɚɠɟ�ɫɚɦɵɯ�ɩɪɨɫɬɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. ɋɬɨɢɬ�ɨɬɦɟɬɢɬɶ�ɧɚɱɚɥɨ�ɤɚɬɟɝɨɪɢɢ�ɞɥɢɧɧɨɛɚɡɧɵɯ�ɜɚɝɨɧɨɜ (ȾȻ), 
ɢɦɟɸɳɢɯ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɨɫɹɦɢ�ɜɧɭɬɪɟɧɧɢɯ�ɤɨɥɟɫɧɵɯ�ɩɚɪ 11,3 ɦ (ɜ�ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ�ɫ�ɉɌɗ). ɗɬɨ�ɩɥɚɬɮɨɪɦɚ�ɦɨɞɟɥɢ 13-7043 ɞɥɢɧɨɣ 19,6 ɦ (ɜɧɭɬɪɟɧɧɹɹ 
ɤɨɥɟɫɧɚɹ�ɛɚɡɚ 12,75 ɦ, ɫɬɪɨɤɚ 14). ɉɨɷɬɨɦɭ�ɜ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜ 
ɤɚɱɟɫɬɜɟ�ɪɚɫɱɟɬɧɨɣ�ɩɥɚɬɮɨɪɦɵ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ (ɊȼɆɌ) ɩɪɢ-
ɧɹɬɚ�ɩɥɚɬɮɨɪɦɚ�ɦɨɞɟɥɢ 13-297 ɞɥɢɧɨɣ 15,56 ɦ, ɤɚɤ�ɧɟ�ɨɬɧɨɫɹɳɚɹɫɹ�ɤ�ɞɥɢɧɧɨ-
ɛɚɡɧɵɦ (ɫɬɪɨɤɚ 13). Ƚɪɭɩɩɚ� ɞɥɢɧɧɨɛɚɡɧɵɯ� ɜɚɝɨɧɨɜ� ɢɦɟɟɬ� ɡɚɦɟɬɧɵɟ 
ɜɧɭɬɪɟɧɧɢɟ�ɪɚɡɥɢɱɢɹ�ɩɨ�ɭɫɥɨɜɢɸ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚ-
ɛɨɬɵ. ɉɨɷɬɨɦɭ, ɫ�ɭɱɟɬɨɦ�ɧɟɛɨɥɶɲɨɣ�ɞɨɥɢ, ɩɪɟɞɥɚɝɚɟɬɫɹ�ɜɵɞɟɥɢɬɶ�ɩɨɞɝɪɭɩɩɭ 
ɩɥɚɬɮɨɪɦ�ɫɜɟɪɯɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ (ȼɋɍɊ) ɞɥɢɧɨɣ 24 ɦ�ɢ�ɛɨɥɟɟ (ɧɚɪɭɲɟ-
ɧɢɹ� ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ�ɜɨɡɧɢɤɚɸɬ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɜ� ɡɨɧɟ� ɜɫɟɯ� ɜɵɛɪɚɧɧɵɯ 
ɪɚɫɱɟɬɧɵɯ�ɫɨɱɟɬɚɧɢɣ (ɫɬɪɨɤɚ 26, ɦɨɞɟɥɶ 23-4028).  

ɉɪɨɜɟɪɤɚ� ɬɪɟɛɨɜɚɧɢɣ� ɤ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɧɚ� ɨɛɟɫɩɟɱɟɧɢɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɜɚɝɨɧɚɦɢ�ɩɥɚɬɮɨɪɦɚɦɢ�ɪɚɫɱɟɬɧɵɯ�ɬɢɩɨɜ�ɩɪɢɜɟɞɟɧɚ�ɜ 
ɬɚɛɥɢɰɟ 2.  
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Ɍɚɛɥɢɰɚ 2 – Ⱥɧɚɥɢɡ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɚɧɟɜɪɨɜ�ɫ�ɜɚɝɨ-
ɧɚɦɢ�ɩɥɚɬɮɨɪɦɚɦɢ�ɜ�ɧɨɪɦɚɯ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɇɨɦɟɪ�ɫɯɟɦɵ 

Ɉɰɟɧɤɚ�ɬɪɟɛɨɜɚɧɢɣ�ɞɥɹ�ȼɆɌ(13-7043)/ȼɍɊ(23-4028)/ȼɋɍɊ(13-4092) 
ɧɚ�ɫɬɚɧɰɢɹɯ [5] ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ [6]

ɫɭɳɟɫɬɜɭɸɳɢɟ  
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ ɨɝɪɚɧɢɱɟɧɢɹ, ɦ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɨɬɤɥɨɧɟɧɢɹ, ɦɦ 
ɨɝɪɚɧɢɱɟɧɢɹ,  

ɦ 

1 Ʉɪɢɜɨɥɢɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ�ɩɭɬɢ 

1.1 (ɤɪɭɝɨɜɵɟ) 
ǻR180-200 = +26–38 
ǻR180-200 = –37–18 
ǻR180-200 = –65–44 

        í        
Rmin = 230 
Rmin = 260 

ǻR140 = –10 
ǻR140 = –90 
ǻR140 = –129 

Rmin = 150  
Rmin = 230 
Rmin = 260 

1.2 (s�ɨɛɪɚɡɧɵɟ�ɛɟɡ 
ɜɫɬɚɜɤɢ) 

ǻSR200/250 = –91–45; 
ǻSR200/250 = –193-134 
ǻSR200/250 = –221-176 

Rmin = 350; 
lmaxR200 = 13 
lmaxR200 = 11 
lmaxR200 = 11 

ǻR160 = –137 
ǻR160 = –230 
ǻR160 = –251 

lmaxR160 = 
10,5 

lmaxR160 = 9 
lmaxR160 = 9 

 

1.3 (s�ɨɛɪɚɡɧɵɟ�ɫ  
ɩɪɹɦɨɣ�ɜɫɬɚɜɤɨɣ) 

ǻSR200d15 = +33 
ǻSR200d15 = –33 
ǻSR200d15 = –67 

dSR200 = 8; 
ɧɟ�ɨɛɟɫɩɟɱ. 
ɧɟ�ɨɛɟɫɩɟɱ. 

ǻR160d6,25 = –59; 
ǻR160d6,25 = –178 
ǻR160d6,25 = –212 

dmin = 12,5; 
ɧɟ�ɨɛɟɫɩɟɱ. 
ɧɟ�ɨɛɟɫɩɟɱ. 

2 Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ (Rɡɚɤɪ��Rɩɟɪ) 

2.1 ɨɞɢɧɨɱɧɵɣ  
ɩɟɪɟɜɨɞ (1/6; 1/9, 
1/11) 

ǻ = +37; +41; +75 
ǻ = –4; –10; +37 
ǻ = –14; –33; +17 

í 

2.2 ɋɯɟɦɚ�ʋ 1  
(1/9, 1/11) 

ǻd0 = +30; +36 
ǻd0 = –84; –64 
ǻd0 = –129; –96 

           í           
ɧɟ�ɨɛɟɫɩɟɱ.; dmin = 4 
ɧɟ�ɨɛɟɫɩɟɱ.; dmin = 11 

2.3 ɋɯɟɦɚ�ʋ 2  
(1/9, 1/11) 

ǻd0 = +38; +75 
ǻd0 = –11; +39 
ǻd0 = +36; +70 

        í        
ɧɟ�ɨɛɟɫɩɟɱ.; í 

        í        

2.4 ɋɯɟɦɚ�ʋ 3  
(1/9, 1/11) 

ǻd0 = 0; –17 
ǻd0 = –96; –89 
ǻd0 = –140; –122 

í; dmin = 4 
í; dmin = 9 
í; dmin = 14 

2.6 ȼɫɬɪɟɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 

2.6.1 (d = 5,26) 
ǻd0 = – 91 
ǻd0 = –179 
ǻd0 = –202 

dmin = 7 
ɧɟ�ɨɛɟɫɩɟɱ. 
ɧɟ�ɨɛɟɫɩɟɱ. 

2.6.2 (1/6 – 1/9) 
ǻd0 = –8 
ǻd0 = –128 
ǻd0 = –165 

dmin = 1 
ɧɟ�ɨɛɟɫɩɟɱ. 
ɧɟ�ɨɛɟɫɩɟɱ. 

2.7 ɉɨɩɭɬɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 
1/6ɉɈɉ; 1/9–1/6 ǻd0 = –22; –32 

ǻd0 = –150; –161 
ǻd0 = –178; –197 

dmin = 2,5; dmin = 4,5 
ɧɟ�ɨɛɟɫɩɟɱ. 
ɧɟ�ɨɛɟɫɩɟɱ. 
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Ɉɤɨɧɱɚɧɢɟ�ɬɚɛɥɢɰɵ 2 

ɇɨɦɟɪ�ɫɯɟɦɵ 

Ɉɰɟɧɤɚ�ɬɪɟɛɨɜɚɧɢɣ�ɞɥɹ�ȼɆɌ(13-7043)/ȼɍɊ(23-4028)/ȼɋɍɊ(13-4092) 
ɧɚ�ɫɬɚɧɰɢɹɯ [5] ɧɚ�ɩɭɬɹɯ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ [6] 

ɫɭɳɟɫɬɜɭɸɳɢɟ  
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ 

ɨɝɪɚɧɢɱɟɧɢɹ, 
ɦ 

ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ 

ɨɝɪɚɧɢɱɟɧɢɹ,  
ɦ 

2.8 ɋɯɟɦɚ�ʋ 4 (ɧɚɜɫɬɪɟɱɭ�ɬɨɪɰɚɦɢ�ɤɪɟɫɬɨɜɢɧ) 

2.8 (1/9; 11) 
ǻd0 = 0; +75 
ǻd0 = –96; +36 
ǻd0 = –140; +9 

      í        
1/9 ɧɟ�ɨɛɟɫɩɟɱ. 
1/9 ɧɟ�ɨɛɟɫɩɟɱ. 

3 S�ɨɛɪɚɡɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ (Rɡɚɤɪ = Rɩɟɪ) 

3.1 (1/6; 1/9 ɛɟɡ 
ɜɫɬɚɜɤɢ) 

ǻd0 = –83; –68 
ǻd0 = –183; –174 
ǻd0 = –210; –223 

ɧɟ�ɨɛɟɫɩɟɱ. 

3.2 (1/6; 1/9 ɫ�ɩɪɹɦɨɣ 
ɜɫɬɚɜɤɨɣ) í 

dmin = 6; 4 
ɧɟ�ɨɛɟɫɩɟɱ. 
ɧɟ�ɨɛɟɫɩɟɱ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɜɵɹɜɢɥɨ�ɧɚɥɢɱɢɟ�ɪɹɞɚ�ɨɝɪɚɧɢɱɟɧɢɣ, ɤɨɬɨɪɵɟ�ɨɬɥɢɱɚɸɬɫɹ 
ɨɬ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɜɚɝɨɧɚ-
ɦɢ�ɜɫɟɯ�ɬɢɩɨɜ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ 
[4]. Ⱦɥɹ�ɜɚɝɨɧɨɜ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ (ɞɥɢɧɨɣ�ɦɟɧɟɟ 19,6 ɦ, ɫɬɪɨɤɢ 1–13 (ɫɦ. ɬɚɛ-
ɥɢɰɭ 1)) ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɭɫɥɨɜɢɹ�ɫɨɡɞɚɸɬɫɹ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ s�ɨɛɪɚɡɧɵɯ 
ɤɪɢɜɵɯ�ɫ�ɜɫɬɚɜɤɨɣ�ɢ�ɛɟɡ�ɧɟɟ, ɜɫɬɪɟɱɧɨɦ�ɪɚɫɩɨɥɨɠɟɧɢɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ 
ɫ� ɦɢɧɢɦɚɥɶɧɨɣ� ɜɫɬɚɜɤɨɣ, ɪɹɞɨɦ�ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɫɬɪɟɥɨɱɧɨɦ�ɩɟɪɟɜɨɞɟ� ɢ� ɡɚ-
ɤɪɟɫɬɨɜɢɧɧɨɣ� ɤɪɢɜɨɣ. Ⱦɥɹ� ɩɥɚɬɮɨɪɦ� ɭɜɟɥɢɱɟɧɧɵɯ (ɫɬɪɨɤɢ 14–26 (ɫɦ. ɬɚɛ-
ɥɢɰɭ 1)) ɢ�ɫɜɟɪɯɭɜɟɥɢɱɟɧɧɵɯ (ɫɬɪɨɤɢ 27–37 (ɫɦ. ɬɚɛɥɢɰɭ 1)) ɪɚɡɦɟɪɨɜ�ɫɤɥɚ-
ɞɵɜɚɸɬɫɹ�ɨɫɨɛɵɟ�ɭɫɥɨɜɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɬɚɤ�ɤɚɤ�ɞɥɢɧɚ�ɪɚɫɱɟɬɧɵɯ�ɜɚɝɨɧɨɜ 
15-1581 ɞɨɫɬɢɝɚɟɬ 24 ɦ�ɢ�ɛɨɥɟɟ. ɉɨɷɬɨɦɭ�ɨɝɪɚɧɢɱɟɧɢɹ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɩɭɬɟɜɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɜɨɡɧɢɤɚɸɬ�ɧɚ�ɷɥɟɦɟɧɬɚɯ�ɜɫɟɯ�ɬɢɩɨɜ, ɞɚɠɟ�ɧɚ�ɤɪɭɝɨɜɵɯ�ɤɪɢɜɵɯ 
�ɪɚɞɢɭɫ�ɨɝɪɚɧɢɱɟɧ�ɜɟɥɢɱɢɧɨɣ 230–260 ɦ (ɫɦ. ɬɚɛɥɢɰɭ 2)). ɇɚɢɛɨɥɟɟ�ɡɧɚɱɢɬɟɥɶ-
ɧɵɟ�ɧɚɪɭɲɟɧɢɹ�ɢɦɟɸɬɫɹ�ɧɚ s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ�ɛɟɡ�ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ. Ɍɪɟɛɭɟ-
ɦɵɣ�ɪɚɞɢɭɫ�ɜ�ɬɚɤɢɯ�ɤɪɢɜɵɯ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɛɟɫɩɟɱɟɧ, ɬɨɥɶɤɨ�ɫ�ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɨɝɪɚɧɢɱɟɧɢɟɦ�ɨɛɳɟɣ�ɞɥɢɧɵ�ɞɨ 9–13 ɦ, ɱɬɨ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɧɟ�ɜɫɬɪɟɱɚɟɬɫɹ. ɉɨ-
ɷɬɨɦɭ�ɦɚɧɟɜɪɵ� ɫ�ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ� ɫɰɟɩɥɟɧɢɟɦ�ɩɥɚɬɮɨɪɦ�ɜɫɟɯ�ɪɚɫɱɟɬɧɵɯ� ɬɢ-
ɩɨɜ� ɧɚ s�ɨɛɪɚɡɧɵɯ� ɤɪɢɜɵɯ� ɛɟɡ� ɩɪɹɦɨɣ� ɜɫɬɚɜɤɢ� ɜɵɩɨɥɧɹɬɶɫɹ� ɧɟ� ɞɨɥɠɧɵ. 
ɇɚɥɢɱɢɟ�ɜɫɬɚɜɤɢ�ɧɟ�ɦɟɧɟɟ 8 ɦ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ�ɫɰɟɩɥɟɧɢɟ�ɜɚɝɨ-
ɧɨɜ� ɦɚɫɫɨɜɵɯ� ɬɢɩɨɜ. ɉɪɨɛɥɟɦɵ� ɩɪɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɜɚɝɨɧɨɜ� ɦɨɝɭɬ� ɧɚɛɥɸ-
ɞɚɬɶɫɹ� ɧɚ� ɜɫɟɦ� ɩɪɨɬɹɠɟɧɢɢ� ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ� ɬ.  ɤ.  ɧɚ� ɜɫɟɯ� ɫɯɟɦɚɯ 
ɜɡɚɢɦɧɨɣ�ɭɤɥɚɞɤɢ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɨɤ 1/6, 1/9 ɢ 1/11 ɢɦɟɸɬɫɹ�ɡɚɦɟɬɧɵɟ�ɨɬɤɥɨ-
ɧɟɧɢɹ� ɩɨ� ɭɫɥɨɜɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɫɰɟɩɥɟɧɢɹ� ɜɚɝɨɧɨɜ� ɭɜɟɥɢ-
ɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ. Ⱦɚɠɟ�ɧɚ�ɨɞɢɧɨɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɚɯ�ɦɚɪɨɤ 1/6 ɢ 1/9 
ɛɟɡɨɩɚɫɧɨɫɬɶ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɞɥɢɧɧɨɛɚɡɧɵɦɢ�ɩɥɚɬɮɨɪɦɚɦɢ�ɧɟ�ɝɚɪɚɧɬɢ-
ɪɨɜɚɧɚ. 
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ɍɱɢɬɵɜɚɹ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɬɟɦɩɵ�ɪɨɫɬɚ�ɞɨɥɢ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɨɤ, ɞɚɠɟ 
ɫ� ɭɱɟɬɨɦ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɢɯ�ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɢ� ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɟɦɵɣ�ɩɨɬɨɤ�ɩɥɚɬɮɨɪɦ�ɧɚ�ɫɬɚɧɰɢɹɯ. ɇɚ�ɨɫɧɨɜɟ�ɷɤɫɩɟɪɬɧɵɯ�ɢ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɨɰɟɧɨɤ� ɦɨɠɧɨ� ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɭɪɨɜɟɧɶ� ɪɢɫɤɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɧɚɪɭɲɟɧɢɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɪɢ�ɪɨɫɩɭɫɤɟ�ɜɚɝɨɧɨɜ�ɩɥɚɬɮɨɪɦ�ɫ�ɝɨɪɤɢ. ȼɵɩɨɥɧɟɧɧɵɟ�ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ [7] ɩɨɡɜɨɥɢɥɢ� ɜɵɞɟɥɢɬɶ� ɫɥɟɞɭɸɳɢɟ� ɷɥɟɦɟɧɬɵ� ɪɢɫɤɚ� ɩɪɢ� ɪɨɫɩɭɫɤɟ 
ɩɥɚɬɮɨɪɦ: ɛɨɥɶɲɢɟ� ɢ� ɨɫɨɛɟɧɧɨ� ɛɨɥɶɲɢɟ� ɪɚɡɦɟɪɵ� ɜɚɝɨɧɚ (ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɟ�ɩɚɪɚɦɟɬɪɚɦ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɩɨ�ɭɫɥɨɜɢɸ�ɫɰɟɩɥɟɧɢɹ), ɩɪɢɦɟɧɟɧɢɟ�ɜ�ɡɨ-
ɧɟ� ɦɚɧɟɜɪɨɜ s�ɨɛɪɚɡɧɵɯ� ɤɪɢɜɵɯ, ɧɚɥɢɱɢɟ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ, ɨɲɢɛɤɢ�ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ�ɧɚ�ɝɨɪɤɟ. ȼɟɪɨɹɬɧɨɫɬɶ�ɩɨɹɜɥɟɧɢɹ 
ɜɚɝɨɧɨɜ� ɭɜɟɥɢɱɟɧɧɵɯ� ɪɚɡɦɟɪɨɜ� ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ 1–5 %, ɚ� ɞɨɥɹ s�ɨɛɪɚɡɧɵɯ 
ɤɪɢɜɵɯ�ɧɚ�ɭɱɚɫɬɤɚɯ�ɫɨɩɪɹɠɟɧɢɹ�ɫɬɪɟɥɨɱɧɨɣ�ɡɨɧɵ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭɬɟɣ�ɩɨ 
ɦɚɪɲɪɭɬɚɦ�ɫɤɚɬɵɜɚɧɢɹ�ɞɨɫɬɢɝɚɟɬ 25 %. ȼɚɠɧɵɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɩɨɪɨɠɧɢɯ 
ɜɚɝɨɧɨɜ�ɩɥɚɬɮɨɪɦ�ɹɜɥɹɟɬɫɹ�ɧɟɛɨɥɶɲɚɹ�ɩɥɨɳɚɞɶ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ (ɛɨɥɟɟ 
ɱɟɦ�ɜ� ɞɜɚ�ɪɚɡɚ�ɦɟɧɶɲɟ�ɜɚɝɨɧɨɜ�ɞɪɭɝɢɯ� ɬɢɩɨɜ) ɢ�ɦɚɥɚɹ�ɦɚɫɫɚ� ɬɚɪɵ. ɋ�ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɷɬɨ�ɫɧɢɠɚɟɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɫɤɚɬɵɜɚɧɢɟ�ɩɥɚɬɮɨɪɦɵ�ɜɫɬɪɟɱɧɨɝɨ�ɜɟɬɪɚ, ɚ 
ɫ�ɞɪɭɝɨɣ�í�ɦɚɥɚɹ�ɦɚɫɫɚ�ɩɨɪɨɠɧɢɯ�ɩɥɚɬɮɨɪɦ�ɦɨɠɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɢɯ�ɧɟɞɨɤɚɬɵ-
ɜɚɧɢɸ�ɞɨ�ɪɚɫɱɟɬɧɨɣ�ɬɨɱɤɢ�ɢ�ɨɫɬɚɧɨɜɤɟ�ɜ�ɫɬɪɟɥɨɱɧɨɣ�ɡɨɧɟ�ɢ�ɧɚ�ɡɚɤɪɟɫɬɨɜɢɧ-
ɧɵɯ� ɤɪɢɜɵɯ, ɝɞɟ� ɜɵɩɨɥɧɟɧɢɟ� ɦɚɧɟɜɪɨɜ� ɫɨ� ɫɰɟɩɥɟɧɢɟɦ� ɦɨɠɟɬ� ɛɵɬɶ 
ɡɚɬɪɭɞɧɟɧɨ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɩɥɚɬɮɨɪɦɚ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ�ɢɦɟɟɬ�ɩɥɨɳɚɞɶ�ɩɨɩɟ-
ɪɟɱɧɨɝɨ� ɫɟɱɟɧɢɹ, ɚɧɚɥɨɝɢɱɧɭɸ� ɤɪɵɬɨɦɭ� ɜɚɝɨɧɭ. ȼɥɢɹɧɢɟ� ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
ɩɨɞɲɢɩɧɢɤɨɜ�ɢ�ɬɨɪɦɨɡɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɥɢɱɢɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɩɪɨɮɢ-
ɥɹ�ɧɚ�ɫɩɭɫɤɧɨɣ�ɱɚɫɬɢ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭɬɹɯ�ɨɰɟɧɢɜɚɟɬɫɹ�ɧɚ�ɭɪɨɜɧɟ 1 %. ȼɟ-
ɪɨɹɬɧɨɫɬɶ� ɨɲɢɛɤɢ� ɩɪɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɢ� ɪɟɠɢɦɚ� ɪɨɫɩɭɫɤɚ� ɢ� ɬɨɪɦɨɠɟɧɢɹ 
ɨɬɰɟɩɨɜ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɭɪɨɜɧɹ�ɦɟɯɚɧɢɡɚɰɢɢ�ɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɦɨɠɧɨ�ɨɰɟ-
ɧɢɬɶ�ɧɚ�ɭɪɨɜɧɟ 5 %. 

ɋ�ɭɱɟɬɨɦ�ɜɵɩɨɥɧɟɧɧɵɯ� ɨɰɟɧɨɤ� ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɚ�ɚɧɚɥɢɡɚ� ɞɟɪɟɜɚ 
ɫɨɛɵɬɢɣ (ȿɌȺ) [7–10] ɨɛɳɚɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɧɚɪɭɲɟɧɢɹ�ɭɫɥɨɜɢɣ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɢɦɟɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɧɢɡɤɢɣ� ɭɪɨɜɟɧɶ� ɢ�ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ 0,1–0,16 %. Ɉɞɧɚɤɨ� ɫ 
ɭɱɟɬɨɦ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�Ȝ�ɫɨɛɵ-
ɬɢɟ�ɦɨɠɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ�ɞɨɫɬɚɬɨɱɧɨ�ɱɚɫɬɨ (ɫɦ. ɫɬɪɨɤɭ 9 ɬɚɛɥɢɰɵ 1).  

ɉɨɞɞɟɪɠɚɧɢɟ�ɞɨɩɭɫɬɢɦɨɝɨ�ɭɪɨɜɧɹ� ɪɢɫɤɚ� ɩɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ� ɨɛɴɟɤɬɨɜ�ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɚ�ɬɚɤɠɟ�ɤɨɪɪɟɤɬɧɚɹ�ɨɰɟɧɤɚ�ɭɪɨɜɧɹ�ɬɹɠɟ-
ɫɬɢ� ɩɨɫɥɟɞɫɬɜɢɣ� ɩɪɨɢɫɲɟɫɬɜɢɣ� ɩɪɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɟ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ 
ɝɥɚɜɧɵɯ�ɡɚɞɚɱ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ. ɉɟɪɟɯɨɞ�ɢɡ�ɭɫɬɨɣɱɢɜɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ�ɨɛɴɟɤɬɨɜ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɜ�ɧɟɭɫɬɨɣɱɢɜɵɟ�ɞɨɥɠɟɧ�ɢɫ-
ɫɥɟɞɨɜɚɬɶɫɹ� ɫɩɟɰɢɚɥɶɧɵɦɢ� ɦɟɬɨɞɚɦɢ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ 
ɜɫɟɦ�ɨɛɴɟɤɬɚɦ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɬɚɤ�ɤɚɤ�ɷɬɨ�ɬɪɟɛɭɟɬ�ɩɪɢɧɹɬɢɹ�ɨɛɨɫɧɨɜɚɧɧɵɯ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�ɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɢɯ�ɫɨɫɬɨɹɧɢɹ�ɜ�ɩɟɪɫɩɟɤɬɢɜɟ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ȼɟɥɨɪɭɫɫɤɚɹ�ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ�ɜ 2023 ɝɨɞɭ� ɩɟɪɟɜɟɡɥɚ�ɛɨɥɟɟ 1 ɦɥɧ�ɤɨɧɬɟɣɧɟɪɨɜ. 

>ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : https://www.rw.by/corporate/press_ center/ 
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news_ f_cargo_carriers/2024/01/belorusskaya-zheleznaya-doroga-v-2023-godu-perevezla-
bolee-1-mln-konteynerov/. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 22.10.2024. 

2 ɉɟɪɟɜɨɡɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɪɟɜɵɫɢɥɢ 7,4 ɦɥɧ�ȾɎɗ�ɜ 2023 ɝɨɞɭ [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟ-
ɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ : https://company.rzd.ru/ru/9397/page/104069?id=290309. –Ⱦɚɬɚ 
ɞɨɫɬɭɩɚ : 22.10.2024. 

3 ɋɬɚɧɰɢɢ, ɨɬɤɪɵɬɵɟ� ɞɥɹ� ɪɚɛɨɬɵ� ɫ� ɤɨɧɬɟɣɧɟɪɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟ-
ɠɢɦ�ɞɨɫɬɭɩɚ : https://www.rw.by/cargo_transportation/container_transportation/container  
work_stations/index.php. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 22.10.2024. 

4�Ɏɢɥɚɬɨɜ, ȿ. Ⱥ.�Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɫɬɪɟɥɨɱɧɵɯ�ɝɨɪɥɨɜɢɧ�ɭɥɭɱɲɟɧɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɤɚɱɟɫɬɜ / ȿ. Ⱥ. Ɏɢɥɚɬɨɜ // ɉɪɨɛɥɟɦɵ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ : 
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E. A. FILATOV 

JUSTIFICATION OF PARAMETERS OF SWITCH HOLES 
TO ENSURING CONTAINER TRANSPORTATION 

The results of research in the field of ensuring safe and efficient shunting operation 
with rolling stock of various types have made it possible to clarify the influence of the de-
sign of wagons on the parameters of switch necks of railway stations and freight terminals. 
However, railway stations and terminals often provide transport services to enterprises 
with a narrow range of goods and rolling stock of a certain type. Taking into account such 
specialization of cargo points, it is advisable to consider individual requirements for the 
corresponding track infrastructure. The article presents an analysis of the impact of plat-
form designs on the parameters of the transport infrastructure of container terminals and 
other enterprises using mainly platforms. 
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ɉɪɢɜɟɞɟɧ�ɚɧɚɥɢɡ� ɩɪɨɛɥɟɦɵ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɪɟɦɟɧɧɨɝɨ� ɨɬɫɬɨɹ� ɜɚ-
ɝɨɧɨɜ�ɢ�ɟɺ�ɪɟɲɟɧɢɟ� ɡɚ� ɫɱɺɬ�ɨɛɭɫɬɪɨɣɫɬɜɚ� ɫɩɟɰɢɚɥɶɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ. 
Ⱦɥɹ�ɫɬɚɧɰɢɢ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ�ɜ�ɪɚɣɨɧɟ�ɦɚɫɫɨɜɨɣ�ɜɵɝɪɭɡ-
ɤɢ, ɩɪɢɜɟɞɟɧɚ�ɪɟɤɨɦɟɧɞɭɟɦɚɹ�ɫɯɟɦɚ�ɢ�ɨɩɢɫɚɧɨ�ɨɫɧɨɜɧɨɟ�ɧɚɡɧɚɱɟɧɢɟ�ɟɺ�ɩɚɪɤɨɜ�ɢ�ɩɭ-
ɬɟɣ. ɋɞɟɥɚɧ�ɜɵɜɨɞ�ɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɞɚɥɶɧɟɣɲɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢɜɟɞɺɧɧɵɯ�ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɯ�ɨɫɧɨɜ�ɢ�ɪɟɤɨɦɟɧɞɚɰɢɣ. 

 
ɉɪɨɛɥɟɦɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɛɭɫɬɪɨɣɫɬɜɚ� ɫɩɟɰɢɚɥɶɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

ɞɥɹ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ�Ɋɨɫɫɢɢ�ɨɛɨɡɧɚɱɟɧɚ�ɟɳɺ 
ɜ XIX ɜɟɤɟ. ɂɡɧɚɱɚɥɶɧɨ�ɫ� ɢɡɛɵɬɨɱɧɵɦ�ɫɤɨɩɥɟɧɢɟɦ�ɜɚɝɨɧɨɜ� ɧɚ� ɨɩɪɟɞɟɥɟɧ-
ɧɵɯ�ɭɱɚɫɬɤɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɟɬɢ�ɫɬɚɥɢ�ɛɨɪɨɬɶɫɹ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɨɪ-
ɝɚɧɢɡɚɰɢɨɧɧɵɦɢ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ, ɬɚɤɢɦɢ� ɤɚɤ� ɪɟɝɭɥɢɪɨɜɤɚ 
ɩɨɞɜɨɞɚ� ɜɚɝɨɧɨɜ� ɤ� ɫɬɵɤɨɜɵɦ�ɩɭɧɤɬɚɦ, ɪɚɛɨɬɚ� ɨɛɟɡɥɢɱɟɧɧɵɦ�ɩɚɪɤɨɦ�ɜɚɝɨ-
ɧɨɜ, ɜɧɟɞɪɟɧɢɟ� ɨɛɦɟɧɧɨɝɨ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ� ɜ� ɦɨɪɫɤɢɯ� ɢ� ɪɟɱɧɵɯ� ɩɨɪɬɚɯ [1].     
ɋ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ, ɩɪɢɦɟɧɟɧɢɟ� ɩɨɞɨɛɧɵɯ�ɦɟɬɨɞɨɜ� ɪɚɛɨɬɵ, ɛɟɡɭɫɥɨɜɧɨ, ɩɨ-
ɦɨɝɚɥɨ�ɫɧɢɡɢɬɶ� ɧɚɩɪɹɠɺɧɧɨɫɬɶ� ɜ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɪɚɛɨɬɟ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ. ɋ�ɞɪɭɝɨɣ�ɫɬɨɪɨɧɵ, ɜɨɡɞɟɣɫɬɜɢɟ�ɞɚɥɟɤɨ�ɧɟ�ɜɫɟɯ�ɮɚɤɬɨɪɨɜ, 
ɜɵɡɵɜɚɸɳɢɯ�ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ�ɩɪɨɫɬɨɣ�ɜɚɝɨɧɨɜ, ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ�ɜɵɲɟ 
ɦɟɬɨɞɚɦɢ� ɦɨɠɧɨ� ɛɵɥɨ� ɩɪɟɞɨɬɜɪɚɬɢɬɶ.  Ɉɞɧɢɦ� ɢɡ� ɬɚɤɢɯ� ɮɚɤɬɨɪɨɜ� ɹɜɥɹɟɬɫɹ 
ɨɛɴɟɤɬɢɜɧɨ� ɫɭɳɟɫɬɜɭɸɳɚɹ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɚɛɨɬɵ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɭɸɳɢɯ�ɫ�ɧɢɦ�ɩɪɟɞɩɪɢɹɬɢɣ. ȼ�ɭɫɥɨɜɢɹɯ�ɜɨɡɞɟɣɫɬɜɢɹ�ɩɨɞɨɛɧɵɯ�ɮɚɤɬɨ-
ɪɨɜ� ɨɛɭɫɬɪɨɣɫɬɜɨ� ɫɩɟɰɢɚɥɶɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɨɬɞɟɥɶɧɵɯ� ɩɭɬɟɣ� ɢɥɢ 
ɫɬɚɧɰɢɣ) ɞɥɹ� ɜɪɟɦɟɧɧɨɝɨ� ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ� ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ�ɪɚɰɢɨɧɚɥɶɧɵɦ 
ɪɟɲɟɧɢɟɦ. ɗɬɨ�ɛɵɥɨ�ɨɬɦɟɱɟɧɨ�ɟɳɺ�ɜ�ɫɟɪɟɞɢɧɟ�ɩɪɨɲɥɨɝɨ�ɜɟɤɚ. ɇɚɩɪɢɦɟɪ, ɜ 
ɜɵɲɟɞɲɟɦ�ɜ 1945 ɝɨɞɭ�ɭɱɟɛɧɢɤɟ�ɉ. ȼ. Ȼɚɪɬɟɧɟɜɚ «ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɫɬɚɧ-
ɰɢɢ�ɢ�ɭɡɥɵ» [2] ɭɤɚɡɚɧɨ, ɱɬɨ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɩɨɪɬɨɜ�ɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞ-
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ɩɪɢɹɬɢɣ�ɦɨɝɭɬ�ɫɨɨɪɭɠɚɬɶɫɹ�ɪɚɣɨɧɧɵɟ�ɩɚɪɤɢ�ɞɥɹ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɜ�ɨɠɢɞɚɧɢɢ 
ɩɨɞɚɱɢ�ɧɚ�ɝɪɭɡɨɜɵɟ�ɮɪɨɧɬɵ. ɉɨɦɢɦɨ�ɷɬɨɝɨ, ɫɬɨɢɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɢ�ɪɟɚɥɢɡɚ-
ɰɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɫ� ɨɛɨɡɧɚɱɟɧɧɵɦ� ɪɚɧɟɟ� ɨɛɦɟɧɧɵɦ� ɩɚɪɤɨɦ� ɜɚɝɨɧɨɜ 
ɛɵɥɚ�ɛɵ�ɧɟɜɨɡɦɨɠɧɚ�ɜ�ɭɫɥɨɜɢɹɯ�ɨɬɫɭɬɫɬɜɢɹ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɩɨɪɬɚ�ɫɩɟɰɢɚɥɶ-
ɧɵɯ�ɩɭɬɟɣ�ɞɥɹ�ɟɝɨ�ɨɬɫɬɨɹ. 

ɉɪɨɢɡɨɲɟɞɲɢɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɬɪɭɤɬɭɪɧɨɣ� ɪɟɮɨɪɦɵ�ɈȺɈ «ɊɀȾ» ɩɟɪɟ-
ɯɨɞ�ɨɬ� ɨɛɟɡɥɢɱɟɧɧɨɝɨ� ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ� ɤ� ɩɚɪɤɭ� ɜɚɝɨɧɨɜ� ɤɪɭɩɧɵɯ�ɢ�ɦɟɥɤɢɯ 
ɫɨɛɫɬɜɟɧɧɢɤɨɜ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɭɫɥɨɠɧɢɥ� ɫɢɬɭɚɰɢɸ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ, ɨɛɟɫɩɟɱɟɧɧɵɟ�ɧɚɥɢɱɢɟɦ�ɨɛɟɡɥɢɱɟɧɧɨɝɨ�ɩɚɪɤɚ�ɜɚ-
ɝɨɧɨɜ, ɩɟɪɟɫɬɚɥɢ� ɪɚɛɨɬɚɬɶ. ɉɨɹɜɥɟɧɢɟ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɩɟɪɟɞ� ɫɨɛɫɬɜɟɧɧɢ-
ɤɨɦ� ɜɚɝɨɧɚ� ɡɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ� ɩɪɨɫɬɨɣ� ɭɫɥɨɠɧɢɥɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɜ� ɬɨɦ�ɱɢɫɥɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ, ɦɟɠɞɭ�ɈȺɈ «ɊɀȾ» ɢ�ɩɪɢ-
ɦɵɤɚɸɳɢɦɢ�ɤ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɟɬɢ�ɩɪɟɞɩɪɢɹɬɢɹɦɢ. ɋɬɚɥɢ�ɜɨɡɧɢɤɚɬɶ�ɫɢ-
ɬɭɚɰɢɢ, ɤɨɝɞɚ�ɩɨɫɥɟ�ɜɵɝɪɭɡɤɢ�ɜɚɝɨɧɚ�ɧɚ�ɨɩɪɟɞɟɥɺɧɧɨɣ�ɫɬɚɧɰɢɢ, ɞɥɢɬɟɥɶɧɨɟ 
ɜɪɟɦɹ�ɧɟɩɨɧɹɬɧɨ, ɤɭɞɚ�ɷɬɨɬ�ɜɚɝɨɧ�ɩɨɟɞɟɬ�ɞɚɥɶɲɟ. 

ɉɪɨɛɥɟɦɚɦɢ� ɨɛɭɫɬɪɨɣɫɬɜɚ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ 
ɞɥɹ� ɜɪɟɦɟɧɧɨɝɨ� ɨɬɫɬɨɹ� ɜɚɝɨɧɨɜ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɭɠɟ� ɡɚɧɢɦɚɥɢɫɶ   
Ⱥ. Ɏ. Ȼɨɪɨɞɢɧ, ȿ. Ⱥ. ɋɨɬɧɢɤɨɜ, Ⱦ. ȼ. ɀɟɥɟɡɧɨɜ [3, 4]. Ɉɞɧɚɤɨ�ɞɨ�ɧɚɫɬɨɹɳɟɝɨ 
ɜɪɟɦɟɧɢ� ɬɟɨɪɟɬɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɬɚɤɢɯ 
ɫɬɚɧɰɢɣ�ɧɟ� ɜɵɪɚɛɨɬɚɧɵ� ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ. ɇɚɢɛɨɥɟɟ� ɩɨɤɚɡɚɬɟɥɶɧɵɦ�ɹɜɥɹɟɬɫɹ 
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɚɫɩɟɤɬɨɜ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɫɬɚɧɰɢɣ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦ� ɫ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ� ɜɚɝɨ-
ɧɨɜ�ɜ�ɦɟɫɬɚɯ�ɢɯ�ɦɚɫɫɨɜɨɣ�ɜɵɝɪɭɡɤɢ, ɧɚɩɪɢɦɟɪ, ɜ�ɦɨɪɫɤɢɯ�ɩɨɪɬɚɯ. 

ɉɪɢɱɢɧɚ�ɩɨɹɜɥɟɧɢɹ�ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ�ɩɪɨɫɬɨɹ�ɜɚɝɨɧɨɜ�ɜ�ɦɟɫɬɚɯ�ɦɚɫ-
ɫɨɜɨɣ�ɜɵɝɪɭɡɤɢ�ɞɨɫɬɚɬɨɱɧɨ�ɩɪɨɫɬɚ. ɂɫɯɨɞɹ�ɢɡ�ɥɨɝɢɤɢ�ɪɚɛɨɬɵ�ɩɨɫɬɭɩɢɜɲɢɣ 
ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɭɬɶ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɜɚɝɨɧ�ɫ� ɝɪɭɡɨɦ�ɩɨɫɥɟ� ɡɚ-
ɜɟɪɲɟɧɢɹ�ɜɵɝɪɭɡɤɢ, ɟɫɥɢ�ɧɟ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ�ɫɞɜɨɟɧɧɵɟ�ɨɩɟɪɚɰɢɢ, ɞɨɥ-
ɠɟɧ�ɛɵɬɶ�ɜɨɡɜɪɚɳɺɧ�ɧɚ�ɫɬɚɧɰɢɸ�ɩɪɢɦɵɤɚɧɢɹ�ɢ�ɨɬɬɭɞɚ�ɨɬɩɪɚɜɥɟɧ�ɧɚ�ɞɪɭɝɭɸ 
ɫɬɚɧɰɢɸ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɣ�ɩɨɝɪɭɡɤɢ. ȼ�ɭɫɥɨɜɢɹɯ�ɩɪɢɜɚɬɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ 
ɩɨɫɥɟ�ɡɚɜɟɪɲɟɧɢɹ�ɜɵɝɪɭɡɤɢ�ɜɚɝɨɧ�ɦɨɠɟɬ�ɛɵɬɶ�ɜɨɡɜɪɚɳɺɧ�ɫ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɧɚ�ɫɬɚɧɰɢɸ�ɩɪɢɦɵɤɚɧɢɹ�ɬɨɥɶɤɨ�ɩɪɢ�ɭɫɥɨ-
ɜɢɢ� ɟɝɨ� ɡɚɚɞɪɟɫɨɜɤɢ� ɧɚ� ɫɬɚɧɰɢɸ� ɩɨɝɪɭɡɤɢ. ɋɬɚɧɰɢɹ� ɡɚɚɞɪɟɫɨɜɤɢ� ɞɨɥɠɧɚ 
ɛɵɬɶ�ɨɩɪɟɞɟɥɟɧɚ�ɫɨɛɫɬɜɟɧɧɢɤɨɦ�ɜɚɝɨɧɚ, ɢ�ɤɚɤ�ɪɚɧɟɟ�ɛɵɥɨ�ɨɬɦɟɱɟɧɨ, ɞɚɧɧɵɣ 
ɜɨɩɪɨɫ�ɦɨɠɟɬ�ɪɟɲɚɬɶɫɹ�ɜɟɫɶɦɚ�ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ. Ⱦɨ�ɦɨɦɟɧɬɚ, ɩɨɤɚ�ɫɨɛɫɬ-
ɜɟɧɧɢɤ�ɧɟ�ɨɩɪɟɞɟɥɢɥɫɹ�ɫɨ�ɫɬɚɧɰɢɟɣ�ɧɚɡɧɚɱɟɧɢɹ, ɜɚɝɨɧ�ɛɭɞɟɬ�ɧɚɯɨɞɢɬɶɫɹ�ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ. ȼ� ɭɫɥɨɜɢɹɯ� ɦɚɫɫɨɜɨɣ� ɜɵ-
ɝɪɭɡɤɢ, ɬɚɤɢɯ�ɜɚɝɨɧɨɜ�ɛɭɞɟɬ�ɦɧɨɝɨ, ɢ�ɱɟɦ�ɞɨɥɶɲɟ�ɫɨɛɫɬɜɟɧɧɢɤɢ�ɛɭɞɭɬ�ɩɪɢ-
ɧɢɦɚɬɶ�ɪɟɲɟɧɢɟ�ɨ�ɞɚɥɶɧɟɣɲɟɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɫɜɨɢɯ�ɜɚɝɨɧɨɜ, ɬɟɦ�ɛɨɥɶɲɟ�ɛɭ-
ɞɭɬ� ɡɚɛɢɜɚɬɶɫɹ� ɩɭɬɢ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɫɧɢɠɚɬɶɫɹ� ɩɪɨɩɭɫɤɧɚɹ� ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨ-
ɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. ȼɫɥɟɞ�ɡɚ�ɡɚɦɟɞɥɟɧɢɟɦ, ɚ�ɜɨɡɦɨɠɧɨ�ɢ�ɩɨɥɧɨɣ 
ɨɫɬɚɧɨɜɤɨɣ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ, ɰɟɩɧɨɣ 



162 
 

ɪɟɚɤɰɢɟɣ� ɩɪɨɰɟɫɫɵ� ɫɤɨɩɥɟɧɢɹ� ɜɚɝɨɧɨɜ� ɧɚɱɧɭɬɫɹ� ɢ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɫɬɚɧɰɢɢ�ɩɪɢɦɵɤɚɧɢɹ�ɢ�ɧɚ�ɩɨɞɯɨɞɚɯ�ɤ�ɧɟɣ. 

ȼ� ɫɥɭɱɚɟ� ɧɚɯɨɠɞɟɧɢɹ� ɩɨɛɥɢɡɨɫɬɢ� ɫɬɚɧɰɢɢ� ɜɪɟɦɟɧɧɨɝɨ� ɨɬɫɬɨɹ� ɜɚɝɨɧɨɜ 
ɫɢɬɭɚɰɢɹ� ɛɵɥɚ�ɛɵ�ɩɪɢɧɰɢɩɢɚɥɶɧɨ�ɞɪɭɝɨɣ. ȼɚɝɨɧɵ�ɩɨɫɥɟ� ɜɵɝɪɭɡɤɢ�ɩɟɪɟɞɚ-
ɜɚɥɢɫɶ�ɛɵ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɭɸ�ɫɬɚɧɰɢɸ�ɩɪɢɦɵɤɚɧɢɹ, ɚ� ɟɫɥɢ� ɤ� ɷɬɨɦɭ�ɦɨ-
ɦɟɧɬɭ� ɫɨɛɫɬɜɟɧɧɢɤ�ɧɟ� ɨɩɪɟɞɟɥɢɥɫɹ, ɱɬɨ�ɞɟɥɚɬɶ� ɫ�ɜɚɝɨɧɨɦ, ɬɨ�ɧɚɩɪɚɜɥɹɥɢɫɶ 
ɛɵ�ɧɚ�ɫɬɚɧɰɢɸ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ�ɞɨ�ɩɪɢɧɹɬɢɹ�ɫɨɛɫɬɜɟɧɧɢɤɨɦ�ɪɟɲɟɧɢɹ. 

ȼ�ɱɚɫɬɢ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬ-
ɫɬɨɹ�ɜɚɝɨɧɨɜ� ɜɟɫɶɦɚ� ɫɯɨɠɢ� ɫ�ɧɟɛɨɥɶɲɢɦɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɦɢ� ɫɬɚɧɰɢɹɦɢ. ɂɯ 
ɩɭɬɟɜɨɟ� ɪɚɡɜɢɬɢɟ� ɞɨɥɠɧɨ� ɜɤɥɸɱɚɬɶ� ɜ� ɫɟɛɹ� ɩɨ� ɦɟɧɶɲɟɣ� ɦɟɪɟ� ɞɜɚ� ɩɚɪɤɚ: 
ɩɪɢɺɦɨ�ɨɬɩɪɚɜɨɱɧɵɣ�ɢ�ɚɧɚɥɨɝ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ, ɫɥɭɠɚɳɢɣ�ɞɥɹ�ɧɚɤɨɩ-
ɥɟɧɢɹ�ɢ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ. 

ɋ� ɩɨɡɢɰɢɢ� ɷɤɨɧɨɦɢɢ� ɬɟɪɪɢɬɨɪɢɢ� ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɨ� ɩɚɪɚɥɥɟɥɶɧɨɟ 
ɪɚɡɦɟɳɟɧɢɟ�ɭɤɚɡɚɧɧɵɯ�ɩɚɪɤɨɜ (ɪɢɫɭɧɨɤ 1), ɧɟ�ɢɫɤɥɸɱɚɸɳɟɟ�ɞɪɭɝɢɟ�ɤɨɧɮɢ-
ɝɭɪɚɰɢɢ�ɢɯ�ɜɡɚɢɦɧɨɝɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ. 

 
ɉɈ – ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɣ�ɩɚɪɤ; ɇɈ – ɩɚɪɤ�ɧɚɤɨɩɥɟɧɢɹ�ɢ�ɨɬɫɬɨɹ  

ɜɚɝɨɧɨɜ; Ɇ1, Ɇ2 – ɜɵɬɹɠɧɵɟ�ɩɭɬɢ 
 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ  
ɜɚɝɨɧɨɜ�ɜ�ɦɟɫɬɚɯ�ɢɯ�ɦɚɫɫɨɜɨɣ�ɜɵɝɪɭɡɤɢ  

ɉɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɣ� ɩɚɪɤ� ɢɫɯɨɞɹ� ɢɡ� ɫɜɨɟɝɨ� ɧɚɡɜɚɧɢɹ� ɩɪɟɞɧɚɡɧɚɱɟɧ� ɞɥɹ 
ɩɪɢɺɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɞɚɱ�ɢɥɢ�ɩɨɟɡɞɨɜ. ɉɨɥɟɡɧɭɸ�ɞɥɢɧɭ�ɩɭɬɟɣ�ɩɪɢɺɦɨ-
ɨɬɩɪɚɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɪɨɟɤɬɢɪɨɜɚɬɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ� ɭɧɢɮɢ-
ɰɢɪɨɜɚɧɧɨɣ� ɧɨɪɦɨɣ� ɞɥɢɧɵ�ɩɨɟɡɞɨɜ�ɧɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ. Ʉɨ-
ɥɢɱɟɫɬɜɨ�ɩɭɬɟɣ�ɜ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɨɦ�ɩɚɪɤɟ�ɫɥɟɞɭɟɬ�ɨɩɪɟɞɟɥɹɬɶ�ɨɬɞɟɥɶɧɨ�ɩɨ 
ɩɪɢɺɦɭ�ɢ�ɨɬɩɪɚɜɥɟɧɢɸ. Ⱦɥɹ�ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ�ɪɚɫɱɺɬɨɜ�ɤɨɥɢɱɟɫɬɜɨ�ɩɭɬɟɣ�ɜ 
ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɨɦ�ɩɚɪɤɟ�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɩɨ�ɮɨɪɦɭɥɟ 

m = NǻTɡɚɧ / (1440 – Tɩɟɪ), 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ� ɩɨɫɬɭɩɚɸɳɢɯ� ɢɥɢ� ɨɬɩɪɚɜɥɹɸɳɢɯɫɹ� ɩɟɪɟɞɚɱ�ɩɨɟɡɞɨɜ; 
ǻTɡɚɧ – ɫɭɦɦɚɪɧɨɟ�ɜɪɟɦɹ�ɡɚɧɹɬɢɹ�ɩɭɬɢ�ɨɞɧɨɣ�ɩɟɪɟɞɚɱɟɣ�ɢɥɢ�ɨɞɧɢɦ�ɩɨɟɡɞɨɦ 
ɩɨ�ɩɪɢɛɵɬɢɢ�ɢɥɢ�ɩɨ�ɨɬɩɪɚɜɥɟɧɢɢ, ɦɢɧ; Tɩɟɪ – ɜɪɟɦɹ�ɩɟɪɟɪɵɜɨɜ�ɜ�ɪɚɛɨɬɟ (ɩɟ-
ɪɟɫɦɟɧɤɢ), ɦɢɧ. 

ɉɨɥɟɡɧɭɸ�ɞɥɢɧɭ�ɩɭɬɟɣ�ɩɚɪɤɚ�ɧɚɤɨɩɥɟɧɢɹ�ɢ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɫɥɟɞɭɟɬ�ɩɪɢ-
ɧɹɬɶ� ɭɜɟɥɢɱɟɧɧɨɣ�ɧɚ 10 % ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɨɥɟɡɧɨɣ�ɞɥɢɧɵ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱ-
ɧɵɯ�ɩɭɬɟɣ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɋɉ 119.13330.2024 [5]. 

Ʉɨɥɢɱɟɫɬɜɨ� ɩɭɬɟɣ�ɜ�ɩɚɪɤɟ�ɇɈ� ɫɥɟɞɭɟɬ�ɩɪɢɧɢɦɚɬɶ� ɢɫɯɨɞɹ� ɢɡ�ɩɨɬɪɟɛɧɨ-
ɫɬɟɣ�ɢ� ɝɨɬɨɜɧɨɫɬɢ�ɤɪɭɩɧɵɯ�ɫɨɛɫɬɜɟɧɧɢɤɨɜ�ɜɚɝɨɧɨɜ�ɤ� ɚɪɟɧɞɟ�ɩɭɬɟɣ�ɧɚ�ɷɬɨɣ 
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ɫɬɚɧɰɢɢ. ɉɨɦɢɦɨ� ɩɭɬɟɣ� ɞɥɹ� ɧɚɤɨɩɥɟɧɢɹ� ɜɚɝɨɧɨɜ� ɜ� ɩɚɪɤɟ� ɇɈ� ɨɛɹɡɚɬɟɥɶɧɨ 
ɫɥɟɞɭɟɬ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ�ɩɭɬɢ�ɞɥɹ�ɧɚɤɨɩɥɟɧɢɹ�ɧɟɢɫɩɪɚɜɧɵɯ�ɜɚɝɨɧɨɜ�ɢ�ɩɭɬɶ 
ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɟɪɟɞɚɱɢ�ɢɥɢ�ɩɨɟɡɞɚ�ɩɨ�ɡɚɹɜɤɟ�ɫɨɛɫɬɜɟɧɧɢɤɚ. 

Ⱦɥɹ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɫɬɭɩɢɜɲɢɯ�ɫɨɫɬɚɜɨɜ�ɜ�ɫɯɟɦɟ�ɧɚ�ɪɢɫɭɧɤɟ 1 ɩɪɟ-
ɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɵɬɹɠɧɨɣ� ɩɭɬɶ�Ɇ1. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɛɴɺɦɚ� ɫɨɪɬɢɪɨɜɨɱ-
ɧɨɣ�ɪɚɛɨɬɵ�ɧɚ� ɫɬɚɧɰɢɢ�ɦɨɠɟɬ�ɛɵɬɶ� ɨɛɭɫɬɪɨɟɧɚ� ɫɨɪɬɢɪɨɜɨɱɧɚɹ� ɝɨɪɤɚ� ɫ� ɜɚ-
ɝɨɧɧɵɦɢ�ɡɚɦɟɞɥɢɬɟɥɹɦɢ�ɢɥɢ�ɛɟɡ�ɧɢɯ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɧɵɣ�ɫɯɟɦɨɣ�ɧɚ�ɪɢɫɭɧɤɟ 1 ɜɵɬɹɠɧɨɣ�ɩɭɬɶ�Ɇ2 ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ�ɫɨɫɬɚɜɨɜ�ɢɡ�ɩɚɪɤɚ�ɇɈ�ɜ�ɩɚɪɤ�ɉɈ. 

ȿɫɥɢ�ɨɛɴɺɦ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɪɚɛɨɬɵ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɛɨɥɶɲɨɣ�ɢ�ɨɛɭɫɬɪɨɣ-
ɫɬɜɨ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ�ɞɥɹ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɫɨɫɬɚɜɨɜ�ɧɟ�ɬɪɟɛɭɟɬɫɹ, ɩɟ-
ɪɟɫɬɚɧɨɜɤɚ�ɜɚɝɨɧɨɜ�ɢɡ�ɩɚɪɤɚ�ɇɈ�ɜ�ɩɚɪɤ�ɉɈ�ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɱɟɪɟɡ�ɜɵ-
ɬɹɠɧɨɣ� ɩɭɬɶ� Ɇ1. ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɜɵɬɹɠɧɨɣ� ɩɭɬɶ� Ɇ2 ɜ� ɫɨɫɬɚɜɟ� ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɫɬɚɧɰɢɢ�ɧɟ�ɬɪɟɛɭɟɬɫɹ. 

ɉɨɫɤɨɥɶɤɭ�ɜɵɩɨɥɧɹɬɶ�ɜɫɸ�ɦɚɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ (ɜɤɥɸɱɚɹ�ɪɚɫɮɨɪɦɢɪɨɜɚ-
ɧɢɟ�ɫɨɫɬɚɜɨɜ) ɧɚ�ɫɬɚɧɰɢɢ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɫ�ɜɵɫɨɤɨɣ�ɞɨɥɟɣ�ɜɟɪɨ-
ɹɬɧɨɫɬɢ�ɛɭɞɟɬ�ɨɞɢɧ�ɥɨɤɨɦɨɬɢɜ, ɫɥɟɞɭɟɬ�ɩɪɟɞɭɫɦɨɬɪɟɬɶ�ɯɨɞɨɜɨɣ�ɩɭɬɶ�ɞɥɹ�ɟɝɨ 
ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ�ɩɟɪɟɦɟɳɟɧɢɹ�ɢɡ�ɨɞɧɨɣ�ɝɨɪɥɨɜɢɧɵ�ɜ�ɞɪɭɝɭɸ. ɗɬɨɬ�ɩɭɬɶ 
ɫɥɟɞɭɟɬ�ɪɚɡɦɟɳɚɬɶ�ɦɟɠɞɭ�ɩɚɪɤɚɦɢ�ɉɈ�ɢ�ɇɈ. 

ɋ�ɰɟɥɶɸ�ɦɢɧɢɦɢɡɚɰɢɢ�ɜɪɚɠɞɟɛɧɵɯ�ɩɟɪɟɫɟɱɟɧɢɣ�ɩɨɟɡɞɧɵɯ�ɢ�ɦɚɧɟɜɪɨɜɵɯ 
ɦɚɪɲɪɭɬɨɜ�ɪɚɡɦɟɳɚɬɶ�ɩɚɪɤɢ�ɩɭɬɟɣ�ɫɬɚɧɰɢɣ�ɜɪɟɦɟɧɧɨɝɨ�ɨɬɫɬɨɹ�ɜɚɝɨɧɨɜ�ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨ�ɫ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ�ɨɬ�ɝɥɚɜɧɵɯ�ɩɭɬɟɣ. 

ɂɡɥɨɠɟɧɧɵɟ�ɜ�ɧɚɫɬɨɹɳɟɣ�ɫɬɚɬɶɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɢ�ɬɟɨɪɟɬɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɫɬɚɧɰɢɣ� ɜɪɟɦɟɧɧɨɝɨ� ɨɬɫɬɨɹ� ɜɚɝɨɧɨɜ� ɜ  
ɩɨɫɥɟɞɭɸɳɟɦ�ɦɨɝɭɬ� ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ�ɬɢɩɨɜɵɯ�ɪɟɲɟɧɢɣ�ɢ�ɬɪɟɛɨɜɚɧɢɣ�ɧɨɪɦɚɬɢɜɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ.   
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THEORETICAL FOUNDATIONS OF TRACK DESIGN  
AT TEMPORARY CARRIAGE STAND-OFF STATIONS  
IN AREAS OF MASS UNLOADING 
 

The article provides general information about the problem of the need to organize 
temporary parking of cars and its solution through the arrangement of special railway sta-
tions. For a station for temporary storage of wagons located in the area of mass unloading, 
a recommended diagram is given and the main purpose of its parks and tracks is described. 
In the final part, a conclusion is drawn about the possibility of further use of the given 
theoretical foundations and recommendations. 

 
ɉɨɥɭɱɟɧɨ 16.10.2024  
 
 

ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 6. Ƚɨɦɟɥɶ, 2024 

 
ɍȾɄ 656.22+06 

О. Н. ЧИСЛОВ, Е. Е. МИЗГИРЕВА, С. А. КОЛОШИН 
Ростовский государственный университет путей сообщения, 
г. Ростов-на-Дону 
o_chislov@mail.ru, brutald@yandex.ru, ser-koloshin@yandex.ru  

ɉɊɂɇɐɂɉɕ�ɎɈɊɆɂɊɈȼȺɇɂə�ɋɂɋɌȿɆɕ�ɈɐȿɇɄɂ  
ɉɈɄȺɁȺɌȿɅȿɃ�ɂɇɎɊȺɋɌɊɍɄɌɍɊɕ�ɌɊȺɇɋɉɈɊɌɇɈȽɈ�ɍɁɅȺ 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ� ɨɰɟɧɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɭɡɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɛɚɥɥɶɧɨɝɨ� ɪɟɣɬɢɧɝɚ� ɫɨɝɥɚɫɧɨ� ɤɪɢɬɟɪɢɹɦ 
ɬɟɨɪɢɢ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ. ɉɪɟɞɥɨɠɟɧ�ɫɩɟɰɢɚɥɶɧɵɣ�ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ  ɩɨɤɚɡɚɬɟɥɶ, 
ɩɪɢ�ɪɚɛɨɬɟ�ɫ�ɤɨɬɨɪɵɦ�ɢɫɩɨɥɶɡɨɜɚɧ�ɦɟɬɨɞ�ɚɧɚɥɢɡɚ�ɢɟɪɚɪɯɢɣ (ɆȺɂ) ɞɥɹ  ɫɬɪɭɤɬɭɪɢ-
ɪɨɜɚɧɢɹ� ɢ� ɨɰɟɧɤɢ� ɦɧɨɠɟɫɬɜɚ� ɚɥɶɬɟɪɧɚɬɢɜ� ɪɚɡɜɢɬɢɹ� ɩɨ� ɧɟɫɤɨɥɶɤɢɦ� ɤɪɢɬɟɪɢɹɦ.        
ɇɚ� ɩɪɢɦɟɪɟ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɭɡɥɚ «Ɇȼ» ɩɪɟɞɫɬɚɜɥɟɧɨ�ɮɨɪɦɢɪɨɜɚɧɢɟ� ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɵ�ɩɨɤɚɡɚɬɟɥɟɣ�ɢ�ɪɚɛɨɬɚ�ɫ�ɧɢɦɢ. 

Ɍɪɚɧɫɩɨɪɬɧɵɟ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɫɚɞɨɱɧɵɟ� ɭɡɥɵ (Ɍɍ� ɢ� Ɍɉɍ) ɢɦɟɸɬ 
ɜɚɠɧɟɣɲɭɸ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɭɸ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ, ɨɛɨɪɨɧɧɭɸ� ɢ 
ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɭɸ�ɪɨɥɶ�ɜ�ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɝɪɭɡɨ-, ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɫɬɪɚ-
ɧɵ. ɂɡɜɟɫɬɧɨ, ɱɬɨ�Ɍɉɍ – ɷɬɨ�ɷɥɟɦɟɧɬ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɫɩɥɚ-
ɧɢɪɨɜɚɧɧɵɣ�ɢ�ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ�ɜ�ɝɨɪɨɞɫɤɭɸ�ɫɢɫɬɟɦɭ, ɨɧ�ɧɟ�ɬɨɥɶɤɨ�ɹɜɥɹɟɬ-
ɫɹ�ɭɡɥɨɦ�ɝɨɪɨɞɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ, ɧɨ�ɢ�ɮɨɪɦɢɪɭɟɬ�ɨɤɪɭɠɚɸɳɟɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ. 
Ɉɫɧɨɜɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɪɚɡɜɢɬɢɹ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ� Ɍɍ� ɢ� Ɍɉɍ� ɡɚɤɥɸɱɚɸɬɫɹ� ɜ 
ɩɟɪɫɩɟɤɬɢɜɧɨɣ� ɚɪɯɢɬɟɤɬɭɪɧɨɣ� ɩɥɚɧɢɪɨɜɤɟ� ɢ� ɡɨɧɢɪɨɜɚɧɢɢ� ɩɪɢɥɟɝɚɸɳɢɯ 
ɬɟɪɪɢɬɨɪɢɣ, ɛɥɨɱɧɨ�ɦɨɞɭɥɶɧɨɦ� ɩɪɢɧɰɢɩɟ� ɪɚɡɦɟɳɟɧɢɹ� ɨɛɴɟɤɬɨɜ, ɪɚɡɜɢɬɢɢ 
ɮɨɪɦ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɟɪɜɢɫɚ�ɢ�ɟɞɢɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ, 
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ɫɨɝɥɚɫɨɜɚɧɢɢ� ɪɚɫɩɢɫɚɧɢɣ� ɞɜɢɠɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ, ɨɪɝɚɧɢɡɚɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɱɟɬɟ�ɩɪɢɧɰɢɩɨɜ�ɷɤɨɥɨɝɢɱɧɨɫɬɢ, ɛɟɪɟɠɥɢɜɨɫɬɢ 
ɢ�ɬ. ɩ. [1]. 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɮɭɧɤɰɢɢ�ɢ�ɡɚɞɚɱɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ�ɪɚɫɲɢɪɹɸɬɫɹ, 
ɭɫɥɨɠɧɹɸɬɫɹ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɦɟɬɨɞɵ� ɭɩɪɚɜɥɟɧɢɹ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɜɡɚɢɦɨɫɜɹɡɶ 
ɩɪɨɰɟɫɫɨɜ�ɢ�ɫɬɟɩɟɧɶ�ɢɯ�ɰɢɮɪɨɜɢɡɚɰɢɢ. ȼɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɢɡɦɟɧɹɟɬɫɹ�ɩɨɞɯɨɞ 
ɤ�ɧɚɭɱɧɵɦ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢɦ�ɢɫɫɥɟɞɨɜɚɧɢɹɦ�ɩɪɢɧɰɢɩɨɜ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɤɚ-
ɡɚɬɟɥɟɣ�ɨɰɟɧɤɢ�ɫɬɟɩɟɧɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɭɡɥɨɜɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�ɩɪɟɞɥɚɝɚɟɬɫɹ� ɪɚɫɲɢɪɢɬɶ� ɫɢɫɬɟɦɭ� ɩɨɤɚɡɚɬɟɥɟɣ�ɢ� ɤɥɚɫɫɢ-
ɮɢɤɚɰɢɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ, ɞɨɩɨɥɧɢɜ�ɟɺ�ɬɚɤɢɦɢ�ɩɪɢɡɧɚɤɚɦɢ, ɤɚɤ�ɭɪɨɜɟɧɶ 
ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɫɟɪɜɢɫɚ, ɚɝɥɨɦɟɪɚɰɢɨɧɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɚɹ�ɪɨɥɶ, ɫɬɟɩɟɧɶ�ɪɚɡ-
ɜɢɬɢɹ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɢɩ�ɰɟɧɬɪɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɬɪɚɧɫɩɨɪ-
ɬɚ, ɫɬɟɩɟɧɶ�ɰɢɮɪɨɜɢɡɚɰɢɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɪɨɰɟɫɫɨɜ, ɫɬɟɩɟɧɶ�ɜɨɜɥɟɱɟɧɧɨɫɬɢ 
ɜ�ɦɟɠɞɭɧɚɪɨɞɧɨɟ�ɬɪɚɧɫɩɨɪɬɧɨɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɢ�ɞɪ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ� ɦɟɬɨɞ� ɨɰɟɧɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɭɡɥɨɜ�ɜ�ɜɢɞɟ�ɫɢɫɬɟɦɵ�ɤɥɚɫɫɨɜ�ɢ�ɢɯ�ɛɚɥɥɶɧɨɝɨ�ɪɟɣɬɢɧɝɚ. Ʉɥɚɫɫ�ɭɡɥɚ K ɮɨɪɦɢ-
ɪɭɟɬɫɹ�ɢɡ�ɦɧɨɠɟɫɬɜɚ�ɡɧɚɱɟɧɢɣ�ɩɨɞɤɥɚɫɫɨɜ Kɭɡɥɚ={k1, k2, …, kn}, ɩɪɢɱɟɦ�ɤɚɠ-
ɞɵɣ�ɩɨɞɤɥɚɫɫ�ɹɜɥɹɟɬɫɹ�ɩɨɞɦɧɨɠɟɫɬɜɨɦ�ɫɜɨɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ [2].  

ȼ�ɤɚɱɟɫɬɜɟ�ɩɚɪɚɦɟɬɪɨɜ�ɨɰɟɧɤɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɭɡɥɚ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɨɤɚ-
ɡɚɬɟɥɢ: S – ɩɥɨɳɚɞɶ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ, ɤɦ2; N – ɧɚɫɟɥɟɧɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɭɡɥɚ, ɬɵɫ. ɱɟɥ.; nɦɚɝ – ɤɨɥɢɱɟɫɬɜɨ�ɜɢɞɨɜ�ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɟɞ.; nɝɨɪ – 
ɤɨɥɢɱɟɫɬɜɨ�ɜɢɞɨɜ�ɝɨɪɨɞɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɟɞ.; Lа – ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɭɡɥɨɜɵɯ�ɚɜ-
ɬɨɦɨɛɢɥɶɧɵɯ�ɞɨɪɨɝ, ɤɦ; ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɦɦɭɧɢɤɚɰɢɣ: Lɠ, Lɜ – 
ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɭɡɥɨɜɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɢ�ɜɨɞɧɵɯ�ɩɭɬɟɣ, ɤɦ; SɉɁɁ – ɩɥɨɳɚɞɶ 
ɩɪɨɦɵɲɥɟɧɧɨ�ɡɚɜɨɞɫɤɨɣ�ɡɨɧɵ, ɤɦ2; SɌɋɁ – ɩɥɨɳɚɞɶ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɣ�ɡɨ-
ɧɵ, ɤɦ2; SɋɁ – ɩɥɨɳɚɞɶ� ɫɟɥɢɬɟɛɧɨɣ� ɡɨɧɵ,  ɤɦ2; SɁɁ – ɩɥɨɳɚɞɶ� ɡɚɳɢɬɧɨɣ� ɡɨɧɵ, 
ɤɦ2; Сɉ – ɫɬɨɢɦɨɫɬɶ�ɩɟɪɟɜɨɡɨɤ, ɬÂɤɦ (ɩɚɫÂɤɦ) / ɪɭɛ. 

Ɍɚɤ� ɤɚɤ� ɩɨɤɚɡɚɬɟɥɢ, ɫɜɨɞɢɦɵɟ� ɤ� ɤɨɦɩɥɟɤɫɧɨɦɭ� ɨɰɟɧɨɱɧɨɦɭ� ɤɪɢɬɟɪɢɸ, 
ɢɦɟɸɬ�ɪɚɡɧɵɟ�ɟɞɢɧɢɰɵ�ɢɡɦɟɪɟɧɢɹ, ɬɨ�ɨɧɢ�ɩɪɢɜɨɞɹɬɫɹ�ɤ�ɛɟɡɪɚɡɦɟɪɧɨɦɭ�ɜɢɞɭ 
ɧɚ�ɨɫɧɨɜɟ�ɜɚɪɢɚɬɢɜɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ k�ș) ɫ�ɞɢɚɩɚɡɨɧɨɦ�ɡɧɚɱɟɧɢɣ�ɨɬ 1 ɞɨ 100: 
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ɝɞɟ 1 – ɧɢɠɧɢɣ� ɩɪɟɞɟɥ� ɜɚɪɢɚɬɢɜɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɪɟɣɬɢɧɝɚ; 99 – ɩɪɢɧɹɬɵɣ 
ɪɚɡɦɚɯ�ɜɚɪɢɚɰɢɢ; și – ɡɧɚɱɟɧɢɟ i�ɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɜ�ɜɵɛɨɪɤɟ; șmax, șmin – ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ�ɢ�ɦɢɧɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɹ�ɜɵɛɨɪɤɢ [2]. 

Ⱦɥɹ�ɪɚɡɪɚɛɨɬɤɢ� ɤɨɦɩɥɟɤɫɧɨɝɨ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɤɪɢɬɟɪɢɹ� ɨɰɟɧɤɢ� ɭɡɥɨɜɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɧɟɨɛɯɨɞɢɦ�ɫɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ� ɨɬ� ɫɬɟɩɟɧɢ� ɢɯ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɨ� ɤɪɢɬɟɪɢɹɦ� ɬɟɨɪɢɢ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ: 
ɤɪɢɬɟɪɢɣ�Ʌɚɩɥɚɫɚ, ɤɪɢɬɟɪɢɣ�ɦɢɧɢɦɚɤɫɚ, ɤɪɢɬɟɪɢɣ�ɋɷɜɢɞɠɚ, ɤɪɢɬɟɪɢɣ�Ƚɭɪ-
ɜɢɰɚ, ɤɪɢɬɟɪɢɣ�ɏɨɞɠ�í�Ʌɟɦɚɧɚ [3]. Ɂɧɚɱɟɧɢɟ�ɢɬɨɝɨɜɨɝɨ�ɤɪɢɬɟɪɢɹ�ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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ɝɞɟ K – ɤɨɥɢɱɟɫɬɜɨ�ɤɪɢɬɟɪɢɟɜ; Kɨɩɬi – ɨɩɬɢɦɚɥɶɧɨɟ�ɪɟɲɟɧɢɟ�ɩɨ i�ɦɭ�ɤɪɢɬɟ-
ɪɢɸ; f – ɡɧɚɱɟɧɢɟ�ɩɪɢɨɪɢɬɟɬɚ ),;1(( Nf � �ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ�ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɵɯ�ɭɡɥɨɜ) [3]. 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɪɚɰɢɨɧɚɥɶɧɨɫɬɢ� ɤɨɦɩɨɧɨɜɨɱɧɵɯ� ɪɟɲɟɧɢɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɭɡɥɚ (ɢɥɢ�ɭɡɥɨɜɨɣ�ɡɨɧɵ) ɜ�ɫɬɚɬɶɟ�ɩɪɢɦɟɧɟɧ�ɫɩɟɰɢɚɥɶɧɵɣ�ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ P, ɤɨɬɨɪɵɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

INT(P) = Į1p1 + Į2p2 + Į3p3 +…+ Į10p10, 

ɝɞɟ�Į – «ɜɟɫ» ɤɪɢɬɟɪɢɹ, ɩɪɢɱɟɦ  

;10Į
10

1
 ¦

 i
i  

р1 – ɝɪɭɡɨɨɛɨɪɨɬ� ɭɡɥɚ (ɡɨɧɵ), ɬɵɫ. ɬ; р2 – ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬ (ɬɪɚɧɫɩɨɪɬɧɚɹ 
ɩɨɞɜɢɠɧɨɫɬɶ�ɧɚɫɟɥɟɧɢɹ�ɡɨɧɵ), ɬɵɫ. ɱɟɥ.; р3 – ɫɨɫɬɨɹɧɢɟ (ɝɨɞ�ɜɜɨɞɚ�ɜ�ɷɤɫɩɥɭɚ-
ɬɚɰɢɸ) ɡɨɧɵ (ɮɭɧɤɰɢɨɧɢɪɭɸɳɚɹ: р3 = 1, ɧɟɮɭɧɤɰɢɨɧɢɪɭɸɳɚɹ: р3 = í1, ɱɚɫ-
ɬɢɱɧɨ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɚɹ: р3 = 0…0,9); р4 – ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɫɬɪɨɣɤɢ�ɭɡɥɚ (ɡɨ-
ɧɵ), ɨɬɪɚɠɚɸɳɢɣ� ɩɥɨɬɧɨɫɬɶ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɟɬɢ� ɧɚ 1000 ɯɨɡɹɣɫɬɜɭɸɳɢɯ 
ɫɭɛɴɟɤɬɨɜ,  
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ɝɞɟ Qɨɛɳ – ɨɛɳɟɟ�ɱɢɫɥɨ�ɩɪɟɞɩɪɢɹɬɢɣ�ɢ�ɨɪɝɚɧɢɡɚɰɢɣ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɪɟɝɢɨɧɚ, 
ɢɥɢ�ɤɚɤ Lc / Sɡ, ɝɞɟ Lɫ  – ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɟɬɢ, ɤɦ; Sɡ – ɩɥɨɳɚɞɶ 
ɡɚɫɬɪɨɟɧɧɨɣ�ɬɟɪɪɢɬɨɪɢɢ; р5 – ɡɧɚɱɢɦɨɫɬɶ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ: р5 = 1, ɪɟɝɢɨɧɚɥɶ-
ɧɚɹ: р5 = 0…0,9; р6 – ɤɚɬɟɝɨɪɢɹ�ɨɬɪɚɫɥɟɣ�ɭɡɥɨɜɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɥɟɝɤɚɹ / 
ɬɹɠɟɥɚɹ, ɨɛɪɚɛɚɬɵɜɚɸɳɚɹ / ɞɨɛɵɜɚɸɳɚɹ, ɦɟɫɬɧɚɹ / ɪɟɝɢɨɧɚɥɶɧɚɹ); р7 –  ɧɚ-
ɞɟɠɧɨɫɬɶ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɶ (ɪɚɡɜɢɬɨɫɬɶ) ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɜɹɡɟɣ (ɤɨɦɦɭɧɢɤɚɰɢɣ), 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɷɧɬɪɨɩɢɟɣ, ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɫɜɹɡɧɨɫɬɢ�ɭɡɥɚ, ɫɬɟɩɟɧɶɸ�ɪɚɛɨ-
ɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɪɢ�ɪɚɡɪɭɲɟɧɢɢ�ɫɜɹɡɟɣ; р8 – ɤɨɷɮɮɢɰɢɟɧɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɫɢɫ-
ɬɟɦɵ�ɩɨ�ɧɚɫɟɥɟɧɧɨɫɬɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɤɨɷɮɮɢɰɢɟɧɬɭ�ɗɧɝɟɥɹ, 

,ɷ SHt
Lр   

L – ɨɛɳɚɹ�ɞɥɢɧɚ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɭɬɟɣ; S – ɩɥɨɳɚɞɶ�ɬɟɪɪɢɬɨɪɢɢ; H – ɱɢɫɥɟɧ-
ɧɨɫɬɶ�ɧɚɫɟɥɟɧɢɹ, ɬɚɤɠɟ�ɦɨɠɟɬ�ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ�ɩɨ�ɜɟɫɭ�ɨɬɩɪɚɜɨɤ�ɩɨ�ɤɨɷɮɮɢ-
ɰɢɟɧɬɭ�ɍɫɩɟɧɫɤɨɝɨ�ɞɥɹ�ɡɨɧɵ�ɭɡɥɚ 

,
3ɭɫɩ SHt

Lр   
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t – ɨɛɳɢɣ�ɜɟɫ� ɨɬɩɪɚɜɥɹɟɦɵɯ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ� ɝɪɭɡɨɜ�ɢɥɢ�ɩɨ� ɤɨɥɢɱɟɫɬɜɭ�ɧɚɫɟ-
ɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ�ɭɡɥɚ�ɫɨɝɥɚɫɧɨ�ɤɨɷɮɮɢɰɢɟɧɬɭ�Ƚɨɥɶɰɚ, ɤɚɤ 

,
ɉɝ S

Lр   

�ɉ – ɱɢɫɥɨ�ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ, ɢɥɢ�ɩɨ�ɤɨɷɮɮɢɰɢɟɧɬɭ�ȼɚɫɢɥɟɜɫɤɨɝɨ, ɤɚɤ  

,
3ɜɚɫ SHQ

Lр   

Q – ɨɛɳɢɣ�ɜɟɫ�ɩɪɨɢɡɜɟɞɟɧɧɨɣ�ɩɪɨɞɭɤɰɢɢ�ɩɪɟɞɩɪɢɹɬɢɹɦɢ�ɭɡɥɚ; р9 – ɫɨɨɬɜɟɬ-
ɫɬɜɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɦ� ɧɨɪɦɚɦ; р10 – ɫɨɨɬɜɟɬɫɬɜɢɟ� ɝɨɫɩɪɨɝɪɚɦɦɚɦ� ɪɚɡɜɢɬɢɹ 
�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ�ɞɥɹ�ɛɢɡɧɟɫɚ�ɢ�ɧɚɫɟɥɟɧɢɹ).  

ɉɪɢɦɟɪ�ɪɚɫɱɟɬɚ�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɬɚɛɥɢɰɟ 1. 
Таблица 1 – ȼɟɞɨɦɨɫɬɶ�ɞɚɧɧɵɯ�ɪɚɫɱɟɬɚ�ɩɨɤɚɡɚɬɟɥɹ Р�ɡɨɧɵ�ɭɡɥɚ «Ɇȼ» 

Ɂɨɧɚ 
Ɍɍ p1 p2 p3 p4 p5 p6 p7 p8 p9 р10 P 

ɌɋɁ  
©ɀ» +0,1 +0,4 +0,4 +0,2 +2,2 +0,3 +0,6 +0,6 í0,7 +0,5 5 

ɌɋɁ 
©Ⱥ» í +0,8 +0,8 +0,1 +2,6 +0,3 +0,7 +0,5 í0,6 +0,5 6 

ɉɁɁ +0,2 í +0,3 +0,2 +1,0 +0,4 +0,5 +0,4 í0,8 +0,1 2 

Ɇɟɬɨɞ�ɚɧɚɥɢɡɚ�ɢɟɪɚɪɯɢɣ (ɆȺɂ) ɩɨɡɜɨɥɹɟɬ� ɨɰɟɧɢɜɚɬɶ�ɦɧɨɠɟɫɬɜɨ�ɚɥɶɬɟɪ-
ɧɚɬɢɜ�ɩɨ�ɧɟɫɤɨɥɶɤɢɦ�ɤɪɢɬɟɪɢɹɦ�ɢ�ɮɨɪɦɚɥɢɡɭɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɦɚɬɪɢɰ�ɩɨɩɚɪ-
ɧɵɯ�ɫɪɚɜɧɟɧɢɣ�ɫ�ɩɪɢɫɜɨɟɧɢɟɦ�ɛɚɥɥɶɧɵɯ�ɨɰɟɧɨɤ�ɩɨ�ɞɟɜɹɬɢɛɚɥɥɶɧɨɣ�ɲɤɚɥɟ�ɫ 
ɫɨɫɬɚɜɥɟɧɢɟɦ�ɦɚɬɪɢɰɵ�ɫɪɚɜɧɟɧɢɣ (ɧɟɱɟɬɧɵɟ�ɨɰɟɧɤɢ: 1 – ɪɚɜɧɚɹ�ɜɚɠɧɨɫɬɶ, 3 – 
ɭɦɟɪɟɧɧɨɟ�ɩɪɟɜɨɫɯɨɞɫɬɜɨ, 5 – ɡɧɚɱɢɬɟɥɶɧɨɟ�ɩɪɟɜɨɫɯɨɞɫɬɜɨ, 7 – ɜɟɫɨɦɨɟ�ɩɪɟ-
ɜɨɫɯɨɞɫɬɜɨ, 9 – ɩɪɟɜɚɥɢɪɭɸɳɟɟ�ɩɪɟɜɨɫɯɨɞɫɬɜɨ; ɱɟɬɧɵɟ�ɨɰɟɧɤɢ: ɩɪɨɦɟɠɭɬɨɱ-
ɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ). Ɂɚɬɟɦ�ɧɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɨɰɟɧɨɤ�ɮɨɪɦɢɪɭɟɬɫɹ�ɦɚɬɪɢɰɚ, ɜ�ɤɨ-
ɬɨɪɨɣ, ɟɫɥɢ�ɷɥɟɦɟɧɬ i�ɛɨɥɟɟ�ɜɚɠɟɧ, ɱɟɦ�ɷɥɟɦɟɧɬ j, ɬɨ�ɤɥɟɬɤɚ (i, j), ɞɨɥɠɧɚ�ɛɵɬɶ 
ɡɚɩɨɥɧɟɧɚ�ɰɟɥɵɦ�ɱɢɫɥɨɦ, ɚ�ɤɥɟɬɤɚ (j, i) – ɞɪɨɛɧɵɦ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɩɪɨɜɨɞɢɦɵɯ�ɨɰɟɧɨɤ�ɫɥɟɞɭɸɳɚɹ:  
1 – ɨɩɪɟɞɟɥɟɧɢɟ�ɰɟɥɢ�ɢ�ɡɚɞɚɱɢ�ɤɪɢɬɟɪɢɹ, ɨɰɟɧɢɜɚɸɳɟɝɨ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ;  
2 – ɮɨɪɦɢɪɨɜɚɧɢɟ�ɢɟɪɚɪɯɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ, ɜ�ɤɨɬɨɪɨɣ�ɧɚ�ɧɢɠɧɟɦ�ɭɪɨɜ-

ɧɟ�ɧɚɯɨɞɹɬɫɹ� ɤɨɧɤɪɟɬɧɵɟ� ɚɥɶɬɟɪɧɚɬɢɜɵ, ɚ� ɬɚɤɠɟ� ɡɨɧɵ, ɜɯɨɞɹɳɢɟ�ɜ� ɫɨɫɬɚɜ, 
ɨɰɟɧɢɜɚɟɦɨɝɨ�ɭɡɥɚ (ɪɢɫɭɧɨɤ 1); 

3 – ɩɨɩɚɪɧɵɟ�ɫɪɚɜɧɟɧɢɹ�ɤɪɢɬɟɪɢɟɜ�ɧɚ�ɨɫɧɨɜɟ�ɲɤɚɥɵ�ɩɪɟɞɩɨɱɬɟɧɢɣ; 
4 – ɪɚɫɱɟɬ «ɜɟɫɨɜ» (ɩɪɢɨɪɢɬɟɬɨɜ) ɞɥɹ� ɤɚɠɞɨɝɨ� ɤɪɢɬɟɪɢɹ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ�ɢɯ�ɨɬɧɨɫɢɬɟɥɶɧɭɸ�ɜɚɠɧɨɫɬɶ�ɩɪɢ�ɨɰɟɧɤɟ�ɩɚɪɚɦɟɬɪɨɜ�ɬɪɚɧɫɩɨɪɬ-
ɧɨɝɨ�ɭɡɥɚ;  

5 – ɫɪɚɜɧɟɧɢɟ�ɚɥɶɬɟɪɧɚɬɢɜ; 
6 – ɩɪɨɜɟɪɤɚ�ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ�ɩɨɥɭɱɟɧɧɵɯ�ɨɰɟɧɨɤ. 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ�ɩɨɫɬɪɨɟɧɢɹ�ɢɟɪɚɪɯɢɢ�ɩɨɤɚɡɚɬɟɥɟɣ�ɭɡɥɚ «Ɇȼ» 

Ɉɞɧɨɪɨɞɧɨɫɬɶ� ɫɭɠɞɟɧɢɣ� ɨɰɟɧɢɜɚɟɬɫɹ� ɨɬɤɥɨɧɟɧɢɟɦ� ɜɟɥɢɱɢɧɵ� ɦɚɤɫɢ-
ɦɚɥɶɧɨɝɨ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�Ȝmax�ɨɬ�ɩɨɪɹɞɤɚ�ɦɚɬɪɢɰɵ n, ɞɥɹ�ɷɬɨɝɨ�ɜɜɨ-
ɞɹɬɫɹ� ɩɨɧɹɬɢɹ�ɢɧɞɟɤɫɚ�ɨɞɧɨɪɨɞɧɨɫɬɢ (ɢɧɞɟɤɫ� ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ – ɂɋ) ɢ�ɨɬ-
ɧɨɲɟɧɢɹ� ɨɞɧɨɪɨɞɧɨɫɬɢ (ɨɬɧɨɲɟɧɢɹ� ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ – Ɉɋ), ɤɨɬɨɪɵɟ 
ɜɵɱɢɫɥɹɸɬɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ 

ɋɂ
ɂɋɈɋ,

1
1Ȝɂɋ max  

�
�

 
n

,  

ɝɞɟ�ɋɂ – ɫɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ�ɢɧɞɟɤɫɚ� ɨɞɧɨɪɨɞɧɨɫɬɢ� ɫɥɭɱɚɣɧɵɦ�ɨɛɪɚɡɨɦ� ɫɨ-
ɫɬɚɜɥɟɧɧɨɣ�ɦɚɬɪɢɰɵ�ɩɨɩɚɪɧɵɯ� ɫɪɚɜɧɟɧɢɣ, ɨɫɧɨɜɚɧɧɨɟ� ɧɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɯ�ɞɚɧɧɵɯ [5]. 

ɉɨɫɥɟ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɢɟɪɚɪɯɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ (ɫɦ. ɪɢɫɭɧɨɤ 1), ɜ�ɤɨɬɨ-
ɪɨɣ� ɧɚ� ɧɢɠɧɟɦ� ɭɪɨɜɧɟ� ɧɚɯɨɞɹɬɫɹ� ɦɧɨɠɢɬɟɥɢ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɝɪɚɞɨɫɬɪɨɢ-
ɬɟɥɶɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ P, ɚ�ɬɚɤɠɟ�ɡɨɧɵ, ɜɯɨɞɹɳɢɟ�ɜ�ɫɨɫɬɚɜ�ɨɰɟɧɢɜɚɟɦɨɝɨ�ɭɡɥɚ, 
ɫɬɪɨɢɬɫɹ�ɦɚɬɪɢɰɚ�ɩɨɩɚɪɧɵɯ�ɫɪɚɜɧɟɧɢɣ�ɤɪɢɬɟɪɢɟɜ 

1 1 1/7 1/4 1 1 1/4 1/4 1 4 
1 1 1/7 1/4 1 2 1/4 1/2 1/9 3 
7 7 1 1/2 7 7 5 5 2 8 
4 4 2 1 5 6 3 1 1 6 
1 1 1/7 1/5 1 1/2 2 1/3 1/9 1 
1 1/2 1/7 1/6 2 1 1 1/4 1/3 2 
4 4 1/5 1/3 1/2 1 1 1 1 7 
4 2 1/5 1 3 4 1 1 1 2 
1 9 1/2 1 9 3 1 1 1 9 

1/4 1/3 1/8 1/6 1 1/2 1/7 1/2 1/9 1 

ɢ�ɧɚ�ɨɫɧɨɜɟ�ɲɤɚɥɵ�ɩɪɟɞɩɨɱɬɟɧɢɣ�í�ɦɚɬɪɢɰɵ�ɚɥɶɬɟɪɧɚɬɢɜ р1 (а), р2 (б) ɢ р3 (в): 
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а)  б)  в)  
1    1/7    1/7    1     7     9          1      7       1 
7      1     1/9  1/7    1     1        1/7    1      1/3 
7      9       1  1/9    1     1          1       3      1 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɥɭɱɢɦ�ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɟ�ɨɰɟɧɤɢ�ɞɥɹ�ɤɚɠɞɨɣ�ɬɪɚɧɫɩɨɪɬ-
ɧɨɣ�ɡɨɧɵ: ɞɥɹ�Ɍɋ�ɀȾ – 0,523, Ɍɋ�Ⱥɷɪ – 0,231, ɉɁ – 0,246.  

ɉɪɢ�ɷɬɨɦ�ɂɋ = 0,16, Ɉɋ = 0,11. 
ɉɪɟɢɦɭɳɟɫɬɜɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɆȺɂ� ɞɥɹ� ɪɚɡɧɨɪɨɞɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢɧ-

ɮɪɚɫɬɪɭɤɬɭɪɵ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ�ɡɚɤɥɸɱɚɸɬɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ: 
í�ɝɢɛɤɨɫɬɶ�ɩɨɡɜɨɥɹɟɬ�ɭɱɢɬɵɜɚɬɶ�ɦɧɨɠɟɫɬɜɨ�ɮɚɤɬɨɪɨɜ�ɢ�ɢɯ�ɜɡɚɢɦɨɫɜɹɡɢ;  
í�ɨɛɴɟɤɬɢɜɧɨɫɬɶ�ɩɨɦɨɝɚɟɬ�ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ�ɫɭɛɴɟɤɬɢɜɧɵɟ�ɫɭɠɞɟɧɢɹ�ɢ�ɫɢɫ-

ɬɟɦɵ�ɨɰɟɧɨɤ, ɩɪɟɜɪɚɳɚɹ�ɢɯ�ɜ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɞɚɧɧɵɟ; 
í�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɢɡɦɟɧɟɧɢɹɦ�ɩɨɡɜɨɥɹɟɬ�ɚɞɚɩɬɢɪɨɜɚɬɶ�ɧɨɜɵɟ�ɞɚɧɧɵɟ�ɢɥɢ 

ɤɪɢɬɟɪɢɢ�ɞɥɹ�ɢɯ�ɜɤɥɸɱɟɧɢɹ�ɜ�ɚɧɚɥɢɡ. 
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɪɚɡɜɢɬɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɨɰɟɧɤɢ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�Ɍɍ�ɧɚ�ɨɫ-

ɧɨɜɟ�ɧɚɛɨɪɚ�ɫɩɟɰɢɚɥɶɧɵɯ�ɤɪɢɬɟɪɢɟɜ�ɢ�ɩɪɢɦɟɧɟɧɢɹ�ɦɟɬɨɞɚ�ɚɧɚɥɢɡɚ�ɢɟɪɚɪɯɢɣ, 
ɩɨɡɜɨɥɹɟɬ� ɫɢɫɬɟɦɧɨ�ɨɰɟɧɢɜɚɬɶ�ɦɧɨɠɟɫɬɜɨ�ɪɚɡɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ, ɚ�ɬɚɤɠɟ�ɫɬɟ-
ɩɟɧɶ�ɢɯ�ɜɥɢɹɧɢɹ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɇɟɬɨɞɵ�ɰɢɮɪɨɜɢɡɚɰɢɢ�ɢ�ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɢ�ɩɚɪɚɦɟɬɪɨɜ�ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɹ�ɜ�ɫɢɫɬɟɦɟ «ɠ.-ɞ. ɫɬɚɧɰɢɹ – ɩɨɪɬ» ɜ�ɭɫɥɨɜɢɹɯ�ɦɭɥɶɬɢɚɝɟɧɬɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬ-
ɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ : [ɦɨɧɨɝɪɚɮɢɹ] / Ɉ. ɇ. ɑɢɫɥɨɜ [ɢ� ɞɪ.]. – Ɋɨɫɬɨɜ�ɧ�Ⱦ : 
ɊȽɍɉɋ, 2022. – 396 ɫ.  

2 Хан, В. В.�Ɋɚɡɜɢɬɢɟ�ɦɟɬɨɞɨɜ�ɨɩɪɟɞɟɥɟɧɢɹ�ɪɚɰɢɨɧɚɥɶɧɵɯ�ɫɬɪɭɤɬɭɪ�ɢ�ɨɪɝɚɧɢɡɚ-
ɰɢɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɭɡɥɨɜ : ɚɜɬɨɪɟɮ. 
ɞɢɫ. ... ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ : 05.22.01 / ȼ. ȼ. ɏɚɧ. – Ɋɨɫɬɨɜ�ɧ�Ⱦ, 2017. – 23 ɫ. 

3 Числов, О. Н.�ɉɪɢɧɰɢɩɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɤɪɢɬɟɪɢɹ�ɨɰɟɧɤɢ�ɫɬɪɭɤ-
ɬɭɪɵ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ / Ɉ. ɇ. ɑɢɫɥɨɜ, ȿ. ȿ. Ɇɢɡɝɢɪɟɜɚ // ȼɟɫɬɧɢɤ�Ɋɨɫɬɨɜɫɤɨɝɨ�ɝɨ-
ɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ. – 2024. – ʋ 1 (93). – ɋ. 122í131.  

4 Семенихина, Н. Б.�Ɇɟɬɨɞ�ɚɧɚɥɢɡɚ�ɢɟɪɚɪɯɢɣ�ɤɚɤ�ɫɢɫɬɟɦɧɵɣ�ɩɨɞɯɨɞ�ɤ�ɩɪɨɛɥɟɦɟ 
ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ / ɇ. Ȼ. ɋɟɦɟɧɢɯɢɧɚ // Ⱦɢɫɤɭɫɫɢɹ. – 2023. – ʋ 117. – ɋ. 38–48.  

5 Саати, Т.�ɉɪɢɧɹɬɢɟ�ɪɟɲɟɧɢɣ: Ɇɟɬɨɞ�ɚɧɚɥɢɡɚ�ɢɟɪɚɪɯɢɣ / Ɍ. ɋɚɚɬɢ ; ɩɟɪ. ɫ�ɚɧɝɥ. 
Ɋ. Ƚ. ȼɚɱɧɚɞɡɟ. – Ɇ. : Ɋɚɞɢɨ�ɢ�ɫɜɹɡɶ, 1993. – 314 ɫ.  
 
O. N. CHISLOV, E. E. MIZGIREVA, S. A. KOLOSHIN 

PRINCIPLES OF FORMING A SYSTEM FOR EVALUATING THE INDICA-
TORS OF THE TRANSPORT HUB INFRASTRUCTURE 

The article discusses the issues of forming a system for evaluating the indicators of the 
transport hub infrastructure based on a point rating according to the criteria of decision 
theory. A special urban planning indicator is proposed, which uses the method of hierarchy 
analysis to structure and evaluate a variety of development alternatives according to sever-
al  criteria.  Using  the  example  of  the  MV  transport  hub,  the  formation  of  a  hierarchical  
structure of indicators and working with them is presented. 

ɉɨɥɭɱɟɧɨ 28.10.2024 

      



170 
 

ɉɊȺȼɂɅȺ�ɈɎɈɊɆɅȿɇɂə�ɇȺɍɑɇɕɏ�ɋɌȺɌȿɃ 
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�ɜ�ɰɜɟɬɧɨɦ�ɜɢɞɟ, ɧɨ�ɛɟɡ�ɩɨɥɭɬɨɧɨɜ. ɂɫɤɥɸɱɟɧɢɟ�ɫɨɫɬɚɜɥɹɸɬ�ɰɜɟɬɧɵɟ�ɮɨ-
ɬɨɝɪɚɮɢɢ�ɯɨɪɨɲɟɝɨ�ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ�ɬɚɤɠɟ�ɦɨɝɭɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɞɥɹ�ɢɥ-
ɥɸɫɬɪɚɰɢɣ�ɜ�ɫɬɚɬɶɟ.  ȼ�ɱɟɪɧɨ�ɛɟɥɨɦ�ɜɢɞɟ�ɜɫɟ�ɪɢɫɭɧɤɢ�ɞɨɥɠɧɵ�ɛɵɬɶ� ɫɬɪɨɝɨ 
ɤɨɧɬɪɚɫɬɧɵɦɢ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɫɟɪɨɝɨ�ɰɜɟɬɚ. Ⱦɚɧɧɨɟ�ɬɪɟɛɨɜɚɧɢɟ�ɨɬɧɨɫɢɬ-
ɫɹ� ɬɚɤɠɟ� ɤ� ɬɟɤɫɬɨɜɵɦ� ɛɥɨɤɚɦ� ɜ� ɪɢɫɭɧɤɚɯ,  ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ� ɩɟɱɚɬɚɬɶɫɹ 
ɲɪɢɮɬɨɦ Times New Roman. ɋɥɨɠɧɵɟ� ɪɢɫɭɧɤɢ� ɫ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ 
ɬɟɤɫɬɨɜɨɣ�ɢɧɮɨɪɦɚɰɢɢ (ɫɬɪɭɤɬɭɪɧɵɟ�ɢ� ɛɥɨɤ�ɫɯɟɦɵ� ɚɥɝɨɪɢɬɦɨɜ) ɧɟɨɛɯɨɞɢ-
ɦɨ�ɜɵɫɵɥɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɪɚɫɬɪɨɜɨɦ�ɮɨɪɦɚɬɟ .jpg, ɧɨ�ɢ�ɜ�ɤɚɤɨɦ�ɥɢɛɨ�ɜɟɤɬɨɪ-
ɧɨɦ� ɞɥɹ� ɜɨɡɦɨɠɧɨɣ� ɩɨɫɥɟɞɭɸɳɟɣ� ɪɟɞɚɤɰɢɢ (.crd, .ppt, .vsd) ɛɟɡ� ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ�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.  
Ɂɚɜɟɪɲɚɟɬɫɹ� ɧɚɭɱɧɚɹ� ɫɬɚɬɶɹ� ɫɩɢɫɤɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ 

�ɲɪɢɮɬ – Times New Roman, ɪɚɡɦɟɪ – 9 ɩɬ) ɜ�ɫɬɪɨɝɨɦ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ȽɈɋɌ 
7.01-2003, ȽɈɋɌ 7.82-2001. ɉɨɫɥɟ� ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɫɩɢɫɤɚ� ɢ� ɩɪɨɩɭɫɤɚ 
ɫɜɨɛɨɞɧɨɣ� ɫɬɪɨɤɢ� ɫɥɟɞɭɟɬ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ� ɛɥɨɤ� ɧɚ� ɚɧɝɥɢɣɫɤɨɦ� ɹɡɵɤɟ 
�ɢɧɢɰɢɚɥɵ�ɢ�ɮɚɦɢɥɢɹ�ɚɜɬɨɪɚ, ɦɟɫɬɨ�ɪɚɛɨɬɵ, ɚɞɪɟɫ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɵ, ɧɚ-
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ɡɜɚɧɢɟ� ɫɬɚɬɶɢ, ɚɧɧɨɬɚɰɢɹ). Ⱦɚɥɟɟ� ɭɤɚɡɵɜɚɟɬɫɹ� ɞɚɬɚ� ɩɨɥɭɱɟɧɢɹ� ɪɟɞɚɤɰɢɟɣ 
ɫɬɚɬɶɢ� ɨɬ� ɚɜɬɨɪɚ (ɲɪɢɮɬ –  Times  New  Roman,  ɪɚɡɦɟɪ –  8  ɩɬ� ɫ� ɩɪɨɩɭɫɤɨɦ 
ɩɭɫɬɨɣ�ɫɬɪɨɤɢ�ɩɨɫɥɟ�ɚɧɧɨɬɚɰɢɢ�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 
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