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ȺɄɌɍȺɅɖɇɕȿ�ȼɈɉɊɈɋɕ�ɊȺɋɑȿɌȺ�ɉȿɊȿɊȺȻȺɌɕȼȺɘɓȿɃ 
ɋɉɈɋɈȻɇɈɋɌɂ�ɎɊɈɇɌɈȼ�ɉɈȽɊɍɁɄɂ�ȼɕȽɊɍɁɄɂ 

Ɋɚɫɫɦɨɬɪɟɧɵ� ɩɪɨɛɥɟɦɧɵɟ� ɫɢɬɭɚɰɢɢ, ɫ� ɤɨɬɨɪɵɦɢ� ɫɬɚɥɤɢɜɚɸɬɫɹ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟ-
ɥɢ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɢ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɟɥɚɪɭɫɶ� ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ. ɉɪɟɞɥɨ-
ɠɟɧɨ�ɜɵɞɟɥɹɬɶ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ 
ɮɪɨɧɬɨɜ� ɞɥɹ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ 
ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɫ 
ɩɭɬɹɦɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

ȼɚɠɧɟɣɲɭɸ� ɪɨɥɶ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɢɦɟɟɬ� ɨɪɝɚɧɢɡɚɰɢɹ� ɩɟɪɟɜɨɡɨɤ 
ɝɪɭɡɨɜ, ɤɨɬɨɪɚɹ� ɞɨɥɠɧɚ� ɩɨɥɧɨɫɬɶɸ� ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɢɯ� ɩɨɬɪɟɛɧɨɫɬɢ. Ⱦɥɹ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɩɟɪɟɜɨɡɤɚ�ɝɪɭɡɨɜ�ɤɨɬɨɪɵɯ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ, ɪɟɲɟɧɢɟ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɪɟɚɥɢɡɚ-
ɰɢɟɣ� ɟɞɢɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ�ɢ�ɫɬɚɧɰɢɣ�ɩɪɢɦɵɤɚɧɢɹ, ɜɧɟɞɪɟɧɢɟɦ�ɩɟɪɟɞɨɜɵɯ�ɦɟɬɨɞɨɜ�ɬɪɭɞɚ, 
ɩɪɨɝɪɟɫɫɢɜɧɵɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɧɨɪɦ, ɧɚɩɪɚɜɥɟɧɧɵɯ�ɧɚ� ɪɚɰɢɨɧɚɥɶɧɨɟ� ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɫɨɤɪɚɳɟɧɢɟ�ɩɪɨɫɬɨɟɜ�ɜɚɝɨɧɨɜ. ɉɪɢ�ɨɫɭɳɟɫɬ-
ɜɥɟɧɢɢ�ɭɤɚɡɚɧɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ�ɩɚɪɚɦɟɬɪɨɜ 
ɜɵɫɬɭɩɚɸɬ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɮɪɨɧɬɨɜ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɢ 
ɩɪɨɩɭɫɤɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɭɬɟɣ�ɢ�ɭɱɚɫɬɤɨɜ. 

ɉɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ�ɫ�Ɇɟɬɨɞɢɱɟɫɤɢɦɢ�ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�ɩɨ�ɪɚɫɱɟɬɭ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚ-
ɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɢ� ɭɫɬɪɨɣɫɬɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ [1] 
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ɝɞɟ ɮ
ɪT  – ɩɟɪɢɨɞ� ɪɚɛɨɬɵ� ɮɪɨɧɬɚ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, ɮ

ɪT = 1440 ɦɢɧ�ɫɭɬ;
ɮ
ɩɨɫɬtå  – ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɧɚ�ɝɪɭɡɨɜɨɦ�ɮɪɨɧɬɟ�ɩɨɫɬɨɹɧɧɵɯ�ɨɩɟɪɚɰɢɣ (ɬɟ-

ɤɭɳɢɣ� ɨɫɦɨɬɪ� ɢ� ɪɟɦɨɧɬ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɢ� ɞɪ.), 
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ɮ
ɩɨɫɬtå = 60 ɦɢɧ; Еɮ – ɜɦɟɫɬɢɦɨɫɬɶ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ (ɪɚɡɦɟɪ�ɮɪɨɧ-

ɬɚ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɩɨɞɚɱɢ), ɜɚɝ.; ɮ
ɰT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɚ�ɨɛɪɚɛɨɬɤɢ 

ɨɞɧɨɣ�ɩɨɞɚɱɢ, ɦɢɧ�ɩɨɞɚɱɭ, 
ɮ
ɰ ɪɚɫɬ ɝɪ ɮ ɫɛ ɞɨɩT t t E t t= + + + ,   (2) 

tɪɚɫɬ  – ɜɪɟɦɹ�ɪɚɫɫɬɚɧɨɜɤɢ�ɜɚɝɨɧɨɜ� ɭ�ɮɪɨɧɬɚ, ɦɢɧ�ɩɨɞɚɱɭ; tɝɪ –  ɫɪɟɞɧɹɹ�ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ�ɫ�ɝɪɭɩɩɨɣ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɩɨɞɚɧɧɵɯ�ɜɚ-
ɝɨɧɨɜ, ɦɢɧ�ɩɨɞɚɱɭ; tɫɛ – ɜɪɟɦɹ�ɫɛɨɪɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɮɪɨɧɬɟ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, 
ɦɢɧ�ɩɨɞɚɱɭ; tɞɨɩ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ�ɫ� ɜɚɝɨɧɚ-
ɦɢ, ɧɚɩɪɢɦɟɪ�ɩɨɞɬɹɝɢɜɚɧɢɟ�ɜɚɝɨɧɨɜ�ɜɞɨɥɶ�ɮɪɨɧɬɚ, ɫɧɹɬɢɟ, ɧɚɥɨɠɟɧɢɟ�ɩɥɨɦɛ 
ɢ�ɞɪ., ɦɢɧ�ɩɨɞɚɱɭ;

 ɮȡ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɨɬɤɚɡɨɜ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚ�ɮɪɨɧɬɟ; 

ɉɪɢ� ɷɬɨɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ� ɨɛɪɚɛɨɬɤɢ� ɨɞɧɨɣ� ɩɨɞɚɱɢ� ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶ�ɪɚɡɧɵɟ�ɡɧɚɱɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɩɨ-
ɞɚɜɚɟɦɨɝɨ�ɧɚ�ɮɪɨɧɬ. ɉɨɫɤɨɥɶɤɭ�ɤɚɠɞɵɣ�ɪɨɞ�ɜɚɝɨɧɚ�ɛɭɞɟɬ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ 
ɫɜɨɟɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ�ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ.  

ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜɵɹɜɥɟɧɨ, ɱɬɨ�ɩɪɨɦɵɲɥɟɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɹ�ɦɨɝɭɬ�ɩɨɫɬɚɜɥɹɬɶ�ɧɚɫɵɩɧɵɟ�ɝɪɭɡɵ�ɛɟɡ�ɭɩɚɤɨɜɤɢ�ɢɥɢ�ɭɩɚɤɨɜɚɧ-
ɧɵɦɢ� ɜ� ɨɞɧɨɪɚɡɨɜɵɟ� ɛɢɝ�ɛɷɝɢ� ɢɥɢ� ɦɧɨɝɨɨɛɨɪɨɬɧɵɟ� ɛɢɝ�ɛɷɝɢ� ɞɥɹ� ɫɵɩɭɱɢɯ 
ɝɪɭɡɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɝɪɭɡɤɚ�ɝɪɭɡɚ�ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɩɨ�ɨɞɧɨɦɭ�ɢɡ 
ɜɨɡɦɨɠɧɵɯ�ɜɚɪɢɚɧɬɨɜ: 

í�ɧɟɭɩɚɤɨɜɚɧɧɵɣ�ɝɪɭɡ�ɧɚɫɵɩɶɸ�ɜ�ɜɚɝɨɧ�ɯɨɩɩɟɪ; 
í�ɧɟɭɩɚɤɨɜɚɧɧɵɣ�ɝɪɭɡ�ɧɚɫɵɩɶɸ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ�ɛɚɥɤɟɪɧɵɣ 20-ɮɭ-

ɬɨɜɵɣ�ɤɨɧɬɟɣɧɟɪ�ɧɚ�ɮɢɬɢɧɨɜɨɣ�ɩɥɚɬɮɨɪɦɟ; 
í� ɧɟɭɩɚɤɨɜɚɧɧɵɣ� ɝɪɭɡ� ɧɚɫɵɩɶɸ� ɜ� ɩɨɥɭɜɚɝɨɧ� ɫɨ� ɜɤɥɚɞɵɲɟɦ, ɫ� ɩɨɫɥɟ-

ɞɭɸɳɟɣ�ɭɜɹɡɤɨɣ�ɜɤɥɚɞɵɲɚ; 
í�ɝɪɭɡ, ɭɩɚɤɨɜɚɧɧɵɣ�ɜ�ɨɞɧɨɪɚɡɨɜɵɟ�ɛɢɝ�ɛɷɝɢ, ɫ�ɡɚɝɪɭɡɤɨɣ�ɜ�ɩɨɥɭɜɚɝɨɧ; 
í�ɝɪɭɡ, ɭɩɚɤɨɜɚɧɧɵɣ�ɜ�ɨɞɧɨɪɚɡɨɜɵɟ�ɛɢɝ�ɛɷɝɢ, ɫ�ɡɚɝɪɭɡɤɨɣ�ɜ�ɭɧɢɜɟɪɫɚɥɶ-

ɧɵɣ�ɤɨɧɬɟɣɧɟɪ�ɧɚ�ɮɢɬɢɧɨɜɨɣ�ɩɥɚɬɮɨɪɦɟ; 
í�ɝɪɭɡ, ɭɩɚɤɨɜɚɧɧɵɣ�ɜ�ɦɧɨɝɨɨɛɨɪɨɬɧɵɟ�ɛɢɝ�ɛɷɝɢ�ɫ�ɡɚɝɪɭɡɤɨɣ�ɜ�ɩɨɥɭɜɚɝɨɧ. 
ɇɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ, ɱɬɨ� ɜɦɟɫɬɢɦɨɫɬɶ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ Еɮ 

ɬɚɤɠɟ� ɛɭɞɟɬ�ɦɟɧɹɬɶɫɹ� ɜɜɢɞɭ�ɬɨɝɨ, ɱɬɨ�ɪɚɡɥɢɱɧɵɣ�ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ�ɢɦɟɟɬ 
ɪɚɡɧɭɸ�ɞɥɢɧɭ�ɩɨ�ɤɨɧɰɚɦ�ɚɜɬɨɫɰɟɩɤɢ. 

ȼ�ɬɚɤɨɣ�ɫɢɬɭɚɰɢɢ�ɮɪɨɧɬ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɪɚɡɥɢɱɧɵɟ�ɡɧɚ-
ɱɟɧɢɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɞɥɹ�ɪɚɡɧɨɝɨ�ɪɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚ-
ɜɚ.  ɉɪɢ� ɷɬɨɦ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɜ� ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɫɨɫɬɚɜ 
ɩɨɞɚɱɢ�ɧɚ�ɮɪɨɧɬ�ɜɤɥɸɱɚɟɬ�ɜɚɝɨɧɵ�ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ, ɚ�ɩɪɟɞɩɪɢɹɬɢɹɦ�ɧɟɨɛ-
ɯɨɞɢɦɨ�ɡɧɚɬɶ, ɤɚɤɢɟ�ɦɚɤɫɢɦɚɥɶɧɵɟ�ɨɛɴɟɦɵ�ɩɪɨɞɭɤɰɢɢ�ɨɧɢ�ɦɨɝɭɬ�ɨɬɝɪɭɡɢɬɶ 
ɜ�ɭɫɥɨɜɢɹɯ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�ɫɬɪɭɤɬɭɪɵ�ɩɨɫɬɚɜɨɤ� ɩɨ�ɪɨɞɭ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨ-
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ɫɬɚɜɚ. Ɋɟɲɟɧɢɟɦ�ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨ-
ɫɨɛɧɨɫɬɢ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ.  

ɉɨɞ�ɦɚɤɫɢɦɚɥɶɧɨɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɩɨɧɢɦɚɟɬɫɹ� ɤɥɚɫ-
ɫɢɱɟɫɤɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ – ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨ-
ɧɨɜ, ɤɨɬɨɪɨɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɪɚɛɨɬɚɧɨ� ɮɪɨɧɬɨɦ� ɡɚ� ɫɭɬɤɢ� ɩɪɢ� ɧɚɢɥɭɱɲɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ. ɗɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ – ɷɬɨ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ, ɤɨɬɨɪɨɟ 
ɦɨɠɟɬ�ɛɵɬɶ�ɩɟɪɟɪɚɛɨɬɚɧɨ�ɮɪɨɧɬɨɦ�ɡɚ�ɫɭɬɤɢ�ɩɪɢ�ɧɚɢɥɭɱɲɟɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɤɨɧɤɪɟɬɧɵɯ�ɨɫɨɛɟɧ-
ɧɨɫɬɟɣ�ɪɚɛɨɬɵ�ɮɪɨɧɬɚ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɪɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

Ɋɚɫɫɱɢɬɚɬɶ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ɦɨɠɧɨ 
ɧɚ�ɩɟɪɫɩɟɤɬɢɜɭ�ɢɫɯɨɞɹ�ɢɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɡɚ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɛɚɡɨɜɵɣ 
ɩɟɪɢɨɞ�ɥɢɛɨ�ɡɚ�ɩɪɟɞɵɞɭɳɢɣ�ɦɟɫɹɰ. 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɜɟɥɢɱɢɧ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨ-
ɝɨ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ� Ɋɟɫɩɭɛɥɢɤɢ 
Ȼɟɥɚɪɭɫɶ�ɩɪɢɜɟɞɟɧ�ɜ�ɬɚɛɥɢɰɟ 1. 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 1 ɩɨɤɚɡɚɥ�ɫɥɟɞɭɸɳɟɟ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɪɚɫɫɱɢɬɚɧɚ� ɢɫɯɨɞɹ� ɢɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɧɚɢɛɨɥɟɟ� ɭɞɨɛɧɨɝɨ� ɪɨɞɚ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ (ɞɥɹ� ɧɚɫɵɩɧɵɯ 
ɝɪɭɡɨɜ – ɜɚɝɨɧ�ɯɨɩɩɟɪ), ɨɧɚ�ɧɟ�ɦɟɧɹɟɬɫɹ�ɜ�ɬɟɱɟɧɢɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɩɟɪɢɨɞɚ; 

ɛ) ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɨɡɜɨɥɹɟɬ� ɭɱɟɫɬɶ 
ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɛɨɬɵ� ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ� ɫ� ɭɱɟɬɨɦ� ɞɨɥɢ� ɪɚɡɥɢɱɧɵɯ�ɜɚɝɨɧɨɜ, 
ɩɨɞɚɜɚɟɦɵɯ�ɩɨɞ�ɩɨɝɪɭɡɤɭ; 

ɜ) ɡɧɚɱɟɧɢɹ�ɜ�ɫɬɨɥɛɰɟ 5, ɛɨɥɶɲɢɟ 100 %, ɨɛɴɹɫɧɹɸɬɫɹ�ɬɟɦ, ɱɬɨ�ɫɬɪɭɤɬɭɪɚ 
ɜɚɝɨɧɨɩɨɬɨɤɚ� ɜ� ɬɟɤɭɳɟɦ� ɦɟɫɹɰɟ� ɩɨɦɟɧɹɥɚɫɶ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɫɬɪɭɤɬɭɪɨɣ 
ɜɚɝɨɧɨɩɨɬɨɤɚ�ɜ�ɛɚɡɨɜɨɦ�ɩɟɪɢɨɞɟ; 

ɝ) ɩɪɟɜɵɲɟɧɢɟ 100 % ɜ�ɫɬɨɥɛɰɟ 7 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ, ɱɬɨ�ɨɛɪɚɛɨɬɤɚ 
ɜɚɝɨɧɨɜ�ɧɚ�ɮɪɨɧɬɚɯ�ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�ɛɵɫɬɪɟɟ�ɧɨɪɦɚɬɢɜɨɜ. ɗɬɨ�ɜɨɡɦɨɠɧɨ� ɡɚ 
ɫɱɟɬ� ɭɫɤɨɪɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ, ɧɚɪɭɲɟɧɢɹ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɭ-
ɳɟɫɬɜɥɟɧɢɹ�ɩɟɪɟɡɚɪɹɞɤɢ�ɮɪɨɧɬɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɚɧɟɜ-
ɪɨɜɵɯ�ɫɪɟɞɫɬɜ. 

Ⱥɧɚɥɢɡ�ɞɚɧɧɵɯ�ɬɚɛɥɢɰɵ 1 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɜ�ɨɬɞɟɥɶɧɵɟ�ɩɟɪɢɨɞɵ�ɜɪɟɦɟɧɢ 
ɡɧɚɱɟɧɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɦɨɝɭɬ� ɧɟ� ɩɪɟ-
ɜɵɲɚɬɶ 60 % ɨɬ� ɡɧɚɱɟɧɢɣ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ. 
ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɪɚɡɧɢɰɟɣ� ɜ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɚɝɪɭɡɤɢ� ɫɵɩɭɱɢɯ� ɝɪɭɡɨɜ. 
Ⱦɥɹ� ɜɚɝɨɧɚ�ɯɨɩɩɟɪɚ� ɞɚɧɧɨɟ� ɜɪɟɦɹ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ 20 ɦɢɧɭɬ, ɚ� ɡɚɝɪɭɡɤɚ 
ɞɜɭɯ� ɤɨɧɬɟɣɧɟɪɨɜ� ɛɢɝ�ɛɷɝɚɦɢ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɭɫɬɚɧɨɜɤɨɣ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ 
ɮɢɬɢɧɝɨɜɭɸ�ɩɥɚɬɮɨɪɦɭ�ɦɨɠɟɬ�ɡɚɧɢɦɚɬɶ 2 ɱɚɫɚ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɜ� ɬɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɡɧɚɱɟɧɢɣ� ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɦ� ɨɩɪɟɞɟɥɟɧɢɢ� ɫɨɡɞɚɟɬ� ɢɫɤɚɠɟɧɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɩɨɬɟɧɰɢɚɥɟ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ, ɡɚɬɪɭɞɧɹɟɬ� ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɩɟɪɟɜɨɡɨɤ�ɢ�ɭɫɥɨɠɧɹɟɬ�ɧɨɪɦɢɪɨɜɚɧɢɟ�ɨɩɥɚɬɵ�ɬɪɭɞɚ. 



127 
 

Таблица 1 – Ɂɧɚɱɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ 

Ɇɟɫɹɰ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ  
ɩɟɪɟɪɚɛɚɬɵɜɚɸ-

ɳɚɹ  
ɫɩɨɫɨɛɧɨɫɬɶ,  

ɜɚɝ./ɫɭɬ 

Ɏɚɤɬɢɱɟɫɤɨɟ  
ɤɨɥɢɱɟɫɬɜɨ  
ɩɨɝɪɭɠɟɧɧɵɯ 
ɜɚɝɨɧɨɜ,  
ɜɚɝ./ɫɭɬ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ,  
ɨɩɪɟɞɟɥɟɧɧɚɹ  

ɩɨ�ɢɬɨɝɚɦ�ɪɚɛɨɬɵ  
ɡɚ�ɛɚɡɨɜɵɣ�ɩɟɪɢɨɞ  
�ɹɧɜɚɪɶ – ɫɟɧɬɹɛɪɶ), 

ɜɚɝ./ɫɭɬ 

Ɉɬɧɨɲɟɧɢɟ 
�ɮɚɤɬɢɱɟɫɤɨɝɨ  
ɤɨɥɢɱɟɫɬɜɚ  

ɩɨɝɪɭɠɟɧɧɵɯ�ɜɚɝɨɧɨɜ  
ɤ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ  
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ  

ɫɩɨɫɨɛɧɨɫɬɢ  
ɡɚ�ɛɚɡɨɜɵɣ�ɩɟɪɢɨɞ, % 

(3 / 4 · 100 %) 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ,  
ɨɩɪɟɞɟɥɟɧɧɚɹ  

ɩɨ�ɢɬɨɝɚɦ�ɪɚɛɨɬɵ  
ɡɚ�ɦɟɫɹɰ,  
ɜɚɝ./ɫɭɬ 

Ɉɬɧɨɲɟɧɢɟ  
ɮɚɤɬɢɱɟɫɤɨɝɨ  
ɤɨɥɢɱɟɫɬɜɚ  

ɩɨɝɪɭɠɟɧɧɵɯ�ɜɚɝɨɧɨɜ 
ɤ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ  
ɡɚ�ɦɟɫɹɰ, % 

(3 / 6 · 100 %) 

1 2 3 4 5 6 7 
əɧɜɚɪɶ 144  74 93  80 102  72 
Ɏɟɜɪɚɥɶ 144  75 93  81 100  75 
Ɇɚɪɬ 144  77 93  83  98  79 
Ⱥɩɪɟɥɶ 144  81 93  87  92  88 
Ɇɚɣ 144  85 93  91  92  92 
ɂɸɧɶ 144  74 93  80  80  93 
ɂɸɥɶ 144  90 93  97  85 106 
Ⱥɜɝɭɫɬ 144  80 93  86  85  94 
ɋɟɧɬɹɛɪɶ 144 125 93 134 107 117 
Ɉɤɬɹɛɪɶ 144 128 93 138 103 124 
ɇɨɹɛɪɶ 144 123 93 132 110 112 
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Ɉɛɨɛɳɚɹ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ�ɦɚɬɟɪɢɚɥ, ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ. 
1 ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�ɫɥɨɠɧɵɯ�ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɩɪɨɦɵɲɥɟɧ-

ɧɵɦ� ɩɪɟɞɩɪɢɹɬɢɹɦ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɩɪɢɯɨɞɢɬɫɹ� ɫɬɪɨɢɬɶ� ɧɨɜɵɟ� ɥɨɝɢ-
ɫɬɢɱɟɫɤɢɟ�ɫɯɟɦɵ�ɞɨɫɬɚɜɤɢ�ɩɪɨɞɭɤɰɢɢ. 

2 ɇɨɜɵɟ�ɫɯɟɦɵ�ɦɨɝɭɬ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ�ɨɫɨɛɵɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɩɨɤɭɩɚ-
ɬɟɥɹ�ɢɥɢ�ɩɨɪɬɚ�ɩɟɪɟɜɚɥɤɢ�ɤ�ɡɚɬɚɪɢɜɚɧɢɸ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɨɩɪɟ-
ɞɟɥɺɧɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

3 Ⱦɥɹ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɩɪɟɞɩɪɢɹɬɢɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɺɬɚ�ɧɟ�ɬɨɥɶɤɨ�ɦɚɤɫɢɦɚɥɶɧɨɣ, ɧɨ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɩɟɪɟ-
ɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɇɟɬɨɞɢɱɟɫɤɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɪɚɫɱɟɬɭ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨ-

ɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɢ� ɭɫɬɪɨɣɫɬɜ. ɑ. 1. – Ɇɢɧɫɤ : Ȼɟɥ. ɠ. ɞ., 
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ACTUAL ISSUES OF CALCULATING THE PROCESSING CAPACITY  
OF THE LOADING AND UNLOADING FRONTS 

The problematic situations faced by shippers and consignees on railway transport in 
the Republic of Belarus in determining the processing capacity of loading and unloading 
fronts are considered. It is proposed to allocate the maximum and operational processing 
capacity of the fronts for planning the operation of the enterprise. The results of the study 
can be used in organizing the interaction of railway stations with non-public tracks. 
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