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ɛɨɬɧɢɤɨɜ ɥɨɤɨɦɨɬɢɜɧɵɯ ɛɪɢɝɚɞ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫ-
ɩɨɪɬɟ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɢɤɢ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ ɪɚɛɨɬɧɢɤɨɜ 
ɥɨɤɨɦɨɬɢɜɧɵɯ ɛɪɢɝɚɞ. 
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Abstract. A method of assessing the functional state of locomotive crews in order to reduce accidents 
on railways has been proposed. The methods will enable to reduce occupational injuries of the locomo-
tive crews. 
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ȼɜɟɞɟɧɢɟ 
 

ɋɧɢɠɟɧɢɟ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 

ɬɪɚɧɫɩɨɪɬɟ – ɨɞɧɚ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɨɛɥɟɦ 

ɨɯɪɚɧɵ ɬɪɭɞɚ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɚɜɚɪɢɢ 

ɜɥɟɤɭɬ ɡɚ ɫɨɛɨɣ ɱɟɥɨɜɟɱɟɫɤɢɟ ɠɟɪɬɜɵ, ɷɤɨɥɨ-
ɝɢɱɟɫɤɢɟ ɤɚɬɚɫɬɪɨɮɵ, ɛɨɥɶɲɨɣ ɦɚɬɟɪɢɚɥɶ-
ɧɵɣ ɭɳɟɪɛ. ɋɨɝɥɚɫɧɨ ɦɢɪɨɜɨɣ ɫɬɚɬɢɫɬɢɤɟ, ɨɬ 
50 ɞɨ 95 % ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɲɢɛɨɤ ɫɨ-
ɜɟɪɲɚɟɬɫɹ ɱɟɥɨɜɟɤɨɦ-ɨɩɟɪɚɬɨɪɨɦ. Ɋɚɛɨɬɧɢɤɢ 

ɥɨɤɨɦɨɬɢɜɧɵɯ ɛɪɢɝɚɞ (ɊɅȻ) ɩɪɢ ɚɜɚɪɢɹɯ 
ɬɪɚɜɦɢɪɭɸɬɫɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɩɨɷɬɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɧɚɞɟɠɧɨ-
ɫɬɢ ɬɪɟɛɭɟɬ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧ-

ɬɪɨɥɹ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (Ɏɋ) 

ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɬɚɤ ɢ ɧɚ ɷɬɚɩɟ 
ɞɨɩɭɫɤɚ ɤ ɪɚɛɨɬɟ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɬɪɨɥɶ Ɏɋ ɊɅȻ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɩɨɜɵɲɟɧɢɹ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɢɯ ɬɪɭɞɚ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɑɢɫɥɨ ɚɜɚɪɢɣ ɜ ɨɩɚɫɧɵɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɢɡ-ɡɚ ɨɲɢɛɨɤ ɱɟɥɨɜɟɤɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 80% 

ɨɬ ɜɫɟɯ ɩɪɢɱɢɧ [1, 2]. ɂɡ-ɡɚ ɨɲɢɛɨɤ ɱɟɥɨɜɟɤɚ 
ɩɪɨɢɫɯɨɞɢɬ 60 – 80 % ɜɫɟɯ ɚɜɚɪɢɣ ɢ ɧɟɫɱɚɫɬ-
ɧɵɯ ɫɥɭɱɚɟɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɧɚ ɬɪɚɧɫ-
ɩɨɪɬɟ [3]. 
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ɗɬɚ ɩɪɨɛɥɟɦɚ ɨɫɬɪɨ ɫɬɨɢɬ ɬɚɤɠɟ ɩɟɪɟɞ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. ɇɚɩɪɢɦɟɪ, ɜ 
ɫɢɫɬɟɦɟ ɍɁ, ɩɨ ɨɮɢɰɢɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɷɬɨɬ 
ɩɪɨɰɟɧɬ ɫɨɫɬɚɜɢɥ ɜ 2006 – 2007 ɝ.ɝ. 80 % – 

84 % [4]. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɧɢɠɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɊɅȻ ɰɟɥɟɫɨ-
ɨɛɪɚɡɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɚ ɷɬɨɝɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɢɯ Ɏɋ.  

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ 
ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɬɟɤɭɳɟɝɨ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɥɨɤɨɦɨ-
ɬɢɜɧɵɯ ɛɪɢɝɚɞ ɞɥɹ ɫɧɢɠɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɩɭɬɟɦ ɩɨɜɵ-

ɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

 

ɂɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
 

Ⱦɥɹ ɨɛɴɟɤɬɢɜɧɨɣ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ Ɏɋ 

ɊɅȻ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 
ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟ-
ɝɭɥɢɪɨɜɚɧɢɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ ɭɪɨɜɧɟɣ – 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɭɪɨɜɧɹ ɜɵɫɲɟɣ ɧɟɪɜɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧ ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨ-
ɤɚɡɚɬɟɥɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
(ɂɉɎɋ), ɜɵɱɢɫɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 
 

ɭɬ
1 2(1 ) (1 )d F F    ,            (1) 

 

ɝɞɟ F1 ɢ F2
ɭɬ – ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɮɢɡɢɨɥɨɝɢ-

ɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɭɪɨɜɧɹ ɜɵɫɲɟɣ ɧɟɪɜɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɝɞɟ k1 – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɫɟɪɞɟɱɧɵɯ 
ɫɨɤɪɚɳɟɧɢɣ, 1/ɦɢɧ; k2 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚ-
ɰɢɢ ɡɧɚɱɟɧɢɣ R-R ɢɧɬɟɪɜɚɥɨɜ; k3 – ɨɛɳɚɹ 
ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ, ɦɫ2;  

k4 – ɨɬɧɨɲɟɧɢɟ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ ɫɟɪɞɟɱɧɨ-
ɝɨ ɪɢɬɦɚ ɜ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɤ ɦɨɳɧɨ-
ɫɬɢ ɜ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ; k5 – ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɠɢ 

ɩɪɚɜɨɣ ɪɭɤɢ, ɤɈɦ; k6 – ɭɪɨɜɟɧɶ ɮɢɡɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ [5]; k7 – ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɜɨɡɪɚɫɬ, 
ɥɟɬ [6]. 
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ɝɞɟ n1 – ɜɪɟɦɹ ɫɥɨɠɧɨɣ ɡɪɢɬɟɥɶɧɨ-ɦɨɬɨɪɧɨɣ 

ɪɟɚɤɰɢɢ, ɦɫ; n2 – ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɱɧɵɯ ɪɟ-
ɚɤɰɢɣ; ɐ – ɜɪɟɦɟɧɧɚɹ ɰɟɧɚ ɨɲɢɛɤɢ, ɦɫ. 
 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɦɨɞɟɥɢ 

ɫɨɡɞɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɤɨɦɩɥɟɤɫ «Ƚɚɦ-

ɦɚ» [7], ɫɨɫɬɨɹɳɢɣ ɢɡ ɚɩɩɚɪɚɬɧɨɣ ɢ ɩɪɨ-
ɝɪɚɦɦɧɨɣ ɱɚɫɬɟɣ. ɋɬɪɭɤɬɭɪɚ ɚɩɩɚɪɚɬɧɨɣ ɱɚ-
ɫɬɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
 

 

 
 

Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ  
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 

 

Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɴɟɦɚ 
ɫɢɝɧɚɥɨɜ ɫ ɨɛɫɥɟɞɭɟɦɨɝɨ, ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɢ ɩɟɪɟɞɚɱɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ ɜ  
ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ. ɉɪɨɝɪɚɦɦɧɚɹ 
ɱɚɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɦɟɬɨɞɢɤ  
ɨɛɫɥɟɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ ɜɫɟɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɜɵ-

ɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ ɜ ɪɟ-
ɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. ȿɟ ɫɬɪɭɤɬɭɪɚ ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2. 
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Ⱦɥɹ ɦɨɧɢɬɨɪɢɧɝɚ Ɏɋ ɊɅȻ ɞɚɧɧɵɟ ɩɨ ɤɚɠɞɨ-
ɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɜɧɨɫɹɬɫɹ ɜ ɛɚɡɭ, ɱɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɦɟɞɢɰɢɧɫɤɨɦɭ ɪɚɛɨɬɧɢɤɭ, ɩɪɨɜɨɞɹɳɟɦɭ 

ɨɛɫɥɟɞɨɜɚɧɢɟ, ɨɬɫɥɟɠɢɜɚɬɶ ɞɢɧɚɦɢɤɭ ɢɡɦɟ-
ɧɟɧɢɹ ɤɚɤ Ɏɋ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɡɧɚɱɟɧɢɣ ɨɬ-
ɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɂɉɎɋ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ Ɏɋ ɊɅȻ 

ɛɵɥɨ ɨɛɫɥɟɞɨɜɚɧɨ 124 ɊɅȻ, ɜɵɯɨɞɹɳɢɯ ɜ 
ɪɟɣɫ ɢ 74 ɊɅȻ, ɜɟɪɧɭɜɲɢɯɫɹ ɢɡ ɪɟɣɫɚ. Ɋɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɂɉɎɋ ɜ ɝɪɭɩɩɚɯ «ɞɨ 
ɪɚɛɨɬɵ» ɢ «ɩɨɫɥɟ ɪɚɛɨɬɵ» ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɡɧɚɱɟɧɢɹɦɢ: ɞɨ ɪɚɛɨɬɵ d = 0,510, d = 0,162, 

ɩɨɫɥɟ ɪɚɛɨɬɵd = 0,426, d = 0,164. Ⱥɧɚɥɢɡ 
ɡɧɚɱɢɦɨɫɬɢ ɪɚɡɥɢɱɢɣ ɩɨ t-ɤɪɢɬɟɪɢɸ ɋɬɶɸ-

ɞɟɧɬɚ ɩɨɤɚɡɚɥ, ɱɬɨ ɷɬɢ ɪɚɡɥɢɱɢɹ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɢ ɡɧɚɱɢɦɵ (t = 3,722, ɪ = 0,01). Ɋɚɫɱɟɬ ɩɪɨ-
ɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ «Statistica 6». 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜ-
ɥɹɬɶ ɊɅȻ ɜ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ Ɏɋ. 

 

ȼɵɜɨɞɵ 

 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ 

ɩɪɟɞɪɟɣɫɨɜɨɝɨ ɤɨɧɬɪɨɥɹ Ɏɋ ɊɅȻ ɧɟ ɩɨɡɜɨ-
ɥɹɸɬ ɞɨɫɬɨɜɟɪɧɨ ɢ ɧɚɞɟɠɧɨ ɜɵɹɜɥɹɬɶ ɊɅȻ ɜ 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ Ɏɋ. 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɥɟɤɫ «Ƚɚɦɦɚ» ɩɨɡɜɨɥɹɟɬ 
ɪɟɚɥɢɡɨɜɚɬɶ ɧɨɜɭɸ  ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɭɸ 

ɦɟɬɨɞɢɤɭ ɩɪɟɞɪɟɣɫɨɜɨɝɨ ɤɨɧɬɪɨɥɹ Ɏɋ ɊɅȻ. 

 

ɂɉɎɋ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ 
ɤɪɢɬɟɪɢɹ ɞɥɹ ɨɛɴɟɤɬɢɜɧɨɣ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 

ɨɰɟɧɤɢ Ɏɋ ɊɅȻ. 
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