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Аɧɧɨɬаɰиɹ. Ɉɫɜɟɳɚɟɬɫɹ ɤɪɢɬɟɪɢɣ, ɨɰɟɧɢɜɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨ-
ɤɨɜ ɩɨ ɩɨɥɨɫɚɦ ɦɧɨɝɨɩɨɥɨɫɧɵɯ ɚɜɬɨɦɚɝɢɫɬɪɚɥɟɣ ɢ ɭɫɥɨɜɢɹ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɩɨɬɨɤɟ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɷɬɨ ɤɪɢɬɟɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɣ 
ɫɢɫɬɟɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɢ ɩɨɤɚɡɚɬɟɥɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ. 
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Аɧɨɬаɰіɹ. Ɉɫɜɿɬɥɸєɬɶɫɹ ɤɪɢɬɟɪɿɣ, ɳɨ ɨɰɿɧɸє ɫɬɚɧ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɩɨ ɫɦɭɝɚɯ 
ɛɚɝɚɬɨɫɦɭɝɨɜɢɯ ɚɜɬɨɦɚɝɿɫɬɪɚɥɟɣ ɬɚ ɭɦɨɜɢ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɿɜ ɭ ɩɨɬɨɰɿ. Ɉɞɧɨɱɚɫɧɨ ɰɟ ɤɪɢɬɟɪɿɣ 
ɫɬɿɣɤɨɫɬɿ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɿ ɩɨɤɚɡɧɢɤ 
ɤɨɦɛɿɧɨɜɚɧɨʀ ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɪɨɡɩɨɞɿɥɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɪɭɯɭ. 
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Abstract. The criterion for assessing the state of traffic flows on multi-lane highways and conditions of 

vehicular traffic in the stream is highlighted in the given article. At the same time it is a measure of 

traffic performance stability as well as the efficiency of the entire system of the traffic flow and the 

combined index of uneven distribution of traffic. 
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ɉɥɚɧɢɪɭɟɦɨɟ ɜ ɍɤɪɚɢɧɟ ɪɚɫɲɢɪɟɧɧɨɟ ɫɬɪɨɢ-

ɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɦɧɨɝɨɩɨɥɨɫɧɵɯ ɫɤɨɪɨɫɬɧɵɯ 
ɚɜɬɨɦɚɝɢɫɬɪɚɥɟɣ, ɚ ɬɚɤɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɫɨɜɪɟɦɟɧ-

ɧɵɯ ɧɚɫɵɳɟɧɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ 
ɬɪɟɛɭɸɬ ɝɥɭɛɨɤɨɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɣ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɧɨɝɨ-
ɩɨɥɨɫɧɵɯ ɦɚɝɢɫɬɪɚɥɹɯ ɢ ɫɨɡɞɚɧɢɹ ɧɚɭɱɧɨɣ 

ɛɚɡɵ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɞɜɢɠɟɧɢɹ. Ʉɚɤ 
ɩɪɢ ɚɧɚɥɢɡɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɦɧɨɝɨɩɨɥɨɫɧɵɯ 

ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɯ, ɬɚɤ ɢ ɩɪɢ ɷɤɫɩɟɪɬɢɡɟ ɩɪɨ-
ɟɤɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɪɢɞɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɢɦɟɬɶ ɤɪɢɬɟɪɢɣ, ɨɛɴɟɤɬɢɜɧɨ ɨɰɟɧɢɜɚɸɳɢɣ 

ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɩɨɬɨɤɟ ɩɨ ɢɯ ɩɨɥɨ-
ɫɚɦ.  

 

  

 

ȼ ɥɢɬɟɪɚɬɭɪɟ ɞɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟ ɨɩɢɫɵɜɚ-
ɟɬɫɹ, ɯɨɬɹ ɧɚ ɞɚɧɧɭɸ ɬɟɦɭ ɟɫɬɶ ɛɨɥɶɲɨɟ ɤɨ-
ɥɢɱɟɫɬɜɨ ɩɭɛɥɢɤɚɰɢɣ, ɧɨ ɜ ɧɢɯ ɧɟ ɭɱɢɬɵɜɚ-
ɟɬɫɹ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɤɚɤ 
ɰɟɥɨɟ. 
 

ɉɨɷɬɨɦɭ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ ȼ.ɂ. Ƚɭɤɚ 
[1] ɢ ɭɱɬɟɦ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨ-
ɝɨ ɩɨɬɨɤɚ  ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɟ ɪɚɜɧɹɟɬɫɹ ɧɭ-

ɥɸ, ɟɫɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɪɜɚɥɨɜ ɜ ɩɨɬɨɤɟ 
ɧɟ ɪɚɜɧɹɟɬɫɹ ɧɭɥɸ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɚɜ-
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ɬɨɦɚɝɢɫɬɪɚɥɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢɞɨɪɚ ɚɜɬɨ-
ɦɨɛɢɥɢ ɧɟ ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɡɚɬɨɪɚ. 
 

    

 

Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɬɪɚɧɫ-
ɩɨɪɬɧɵɣ ɩɨɬɨɤ ɩɨ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɫ ɭɱɟɬɨɦ 

ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ 
ɞɜɢɝɚɸɬɫɹ, ɬɨ ɟɫɬɶ ɪɚɫɤɪɨɟɦ ɦɚɤɪɨɫɤɨɩɢɱɟ-
ɫɤɨɟ ɹɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ 
ɞɜɢɠɟɧɢɹ ɨɞɢɧɨɱɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ.  

 

Ɋɚɫɫɦɨɬɪɢɦ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ 
ɩɨ ɩɨɥɨɫɟ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 

x ɦɟɠɞɭ ɩɟɪɟɫɟɱɟɧɢɹɦɢ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ.  
 

    

 

 

ɍɱɬɟɦ, ɱɬɨ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɡɚ-
ɧɢɦɚɸɬ ɩɨɥɨɫɭ ɞɜɢɠɟɧɢɹ ɡɚ ɜɪɟɦɹ ,t  ɪɚɜ-
ɧɹɟɬɫɹ ɱɢɫɥɭ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɪɚɫɩɨ-
ɥɨɠɟɧɵ ɧɚ ɭɱɚɫɬɤɟ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ,V t  ɝɞɟ V – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɦɨɛɢɥɟɣ. ɉɨɷɬɨɦɭ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢ-

ɥɟɣ ,  ɤɨɬɨɪɵɟ ɞɜɢɝɚɸɬɫɹ ɩɨ ɜɵɞɟɥɟɧɧɨɦɭ 

ɭɱɚɫɬɤɭ ɩɨɥɨɫɵ ɦɟɠɞɭ ɩɟɪɟɫɟɱɟɧɢɹɦɢ ɜ ɪɚɡ-
ɧɵɯ ɭɪɨɜɧɹɯ, ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ ɩɥɨɬɧɨɫɬɢ ɩɨ-
ɬɨɤɚ Q  ɧɚ ɞɥɢɧɭ V t  

 

             λ .Q V t                          (1) 

                   

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɡɚ ɜɪɟ-
ɦɹ t  ɪɚɜɧɹɟɬɫɹ 

                                    

         .
Q V t

N Q V
t

                   (2) 

 

Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ 

.V t x     Ⱦɥɹ ɭɫɥɨɜɢɣ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɤɨɪɢɞɨɪɨɜ ɟɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ ɫɪɟɞɧɟɣ 
ɞɥɢɧɟ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɟɣ ɛɟɡ 
ɡɚɞɟɪɠɟɤ ɩɪɢ ɫɦɟɧɟ ɩɨɥɨɫɵ ɫɪlx  [2]. 

 

ɂɡɦɟɧɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɧɚ ɷɬɨɦ ɟɞɢɧɢɱɧɨɦ 

ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ ɬɨɝɞɚ ɛɭɞɟɬ 
 

       ɫɪ .
dQ dQ

Q x l
dx dx

                   (3)
 

 

ɉɨɞɫɬɚɜɢɜ (3) ɜ (2), ɩɨɥɭɱɢɦ 

 

                    
ɫɪ ,

dQ
N l V

dx
             (4) 

ɝɞɟ 
dx

dQ ɨɩɪɟɞɟɥɟɧ ɤɚɤ ɝɪɚɞɢɟɧɬ ɩɥɨɬɧɨɫɬɢ 

(ɩɪɨɢɡɜɨɞɧɚɹ ɩɥɨɬɧɨɫɬɢ). Ɉɬɤɭɞɚ ɜɢɞɧɨ, ɱɬɨ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɚ ɝɪɚɞɢɟɧɬɭ ɩɥɨɬɧɨɫɬɢ (ɧɟɪɚɜ-
ɧɨɦɟɪɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɩɥɨɬɧɨɫɬɢ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɞɨɪɨɝɢ). 

Ɋɚɡɞɟɥɢɜ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚ ɝɪɚɞɢɟɧɬ ɩɥɨɬɧɨ-
ɫɬɢ, ɩɨɥɭɱɢɦ

  

                 ɫɪ β .
N

l V
dQ

dx

                   (5) 

 

ɉɨɤɚɡɚɬɟɥɶ β  ɯɚɪɚɤɬɟɪɢɡɭɟɬ «ɤɨɦɮɨɪɬɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɞɜɢɠɟɧɢɹ» ɚɜɬɨɦɨɛɢɥɟɣ ɢɥɢ ɧɟ-
ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɩɨɥɨɫɟ ɚɜ-
ɬɨɦɚɝɢɫɬɪɚɥɢ, ɬ.ɟ. ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɭɱɚɫɬ-
ɤɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢɞɨɪɚ ɦɟɠɞɭ ɫɴɟɡɞɚɦɢ 

ɭ ɩɟɪɟɫɟɱɟɧɢɣ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ.  Ɉɞɧɨɜɪɟ-
ɦɟɧɧɨ ɨɧ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɢɜɧɵɦ ɤɪɢɬɟɪɢɟɦ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɪɝɚɧɢɡɚ-
ɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ 
ɫɪɟɞɧɟɣ ɞɚɥɶɧɨɫɬɢ ɩɪɨɛɟɝɚ ɛɟɡ ɡɚɞɟɪɠɟɤ ɭ 

ɫɴɟɡɞɨɜ ɧɚ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ. ɑɟɦ β 

ɛɨɥɶɲɟ, ɬɟɦ ɜɵɲɟ ɤɚɱɟɫɬɜɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨ-
ɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɞɚɥɶɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɛɟɡ ɬɨɪɦɨɠɟɧɢɣ ɧɚ ɛɨ-
ɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ. 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɟɩɟɪɶ ɧɟɨɛɯɨ-
ɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɫɜɨɛɨɞɧɨɝɨ 
ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɟɣ ɛɟɡ ɡɚɞɟɪɠɟɤ lɫɪ. 
 

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɨɛɟɧɧɨɫɬɢ  ɞɜɢɠɟɧɢɹ ɩɨ ɚɜɬɨ-
ɦɚɝɢɫɬɪɚɥɢ. ɉɭɫɬɶ ɧɚ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɧɚɯɨ-
ɞɢɬɫɹ mN  ɚɜɬɨɦɨɛɢɥɟɣ. Ʉɚɠɞɵɣ ɚɜɬɨɦɨ-
ɛɢɥɶ ɪɚɫɯɨɞɭɟɬ ɧɚ ɞɜɢɠɟɧɢɟ ɩɨ ɭɱɚɫɬɤɭ 
ɜɪɟɦɹ ɫɪ .T  Ⱦɚɧɧɨɟ ɞɨɩɭɳɟɧɢɟ ɜɟɪɧɨ, ɟɫɥɢ 

ɭɱɟɫɬɶ ɫɪɟɞɧɸɸ ɞɚɥɶɧɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɟɪɟɫɟɱɟɧɢɣ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ. Ɂɚ ɜɪɟɦɹ 
ɞɜɢɠɟɧɢɹ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɡɚɞɟɪɠɢɬɫɹ n ɪɚɡ 
ɭ ɫɴɟɡɞɨɜ ɫ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ. ɋɪɟɞɧɟɟ ɱɢɫɥɨ 

ɡɚɞɟɪɠɟɤ ɬɨɝɞɚ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ  
 

                 
ɫɪ

ɫɪ
,

T
n

t
               (6) 

ɝɞɟ ɫɪt – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɨɟɡɞɚ ɛɟɡ ɡɚ-
ɞɟɪɠɤɢ. 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɿ-ɝɨ 
ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɜɪɟɦɹ  dt ɛɭɞɟɬ 
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ɫɪ

.
d t

P
t

             (7) 

 

Ɉɩɪɟɞɟɥɢɦ ɬɟɩɟɪɶ, ɫɤɨɥɶɤɨ ɚɜɬɨɦɨɛɢɥɟɣ ɢɡ 
ɱɢɫɥɚ mN  ɡɚɞɟɪɠɢɬɫɹ ɜɨ ɜɪɟɦɹ ɢɧɬɟɪɜɚɥɚ  

.d t  Nm ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɞɜɢɝɚɸɬɫɹ ɩɨ 
ɭɱɚɫɬɤɭ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɜ ɢɧɬɟɪɜɚɥɟ dt, ɩɨ-
ɥɭɱɚɸɬ ɫɬɨɥɶɤɨ ɠɟ ɡɚɞɟɪɠɟɤ, ɫɤɨɥɶɤɨ ɨɞɢɧ 

ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɜɪɟɦɹ .mN dt  ɑɢɫɥɨ ɡɚɞɟɪɠɟɤ 
ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɛɨɥɶɲɟɟ ɜɪɟɦɹ dtN m  

ɪɚɜɧɹɟɬɫɹ ɫɪ/ .mN dt t  

 

ȿɫɥɢ ɱɢɫɥɨ ɡɚɞɟɪɠɟɤ Nm ɚɜɬɨɦɨɛɢɥɟɣ ɡɚ dt 

ɪɚɜɧɹɟɬɫɹ 
 

            ɫɪ/ ,n N dt t        (8) 

 

ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɞɥɹ ɨɞɧɨɝɨ ɚɜɬɨɦɨ-
ɛɢɥɹ ɪɚɜɧɹɟɬɫɹ mNP /13  ɱɚɫɬɢ ɷɬɨɣ ɜɟɥɢ-

ɱɢɧɵ ɢɥɢ  

 

   
ɫɪ ɫɪ

1
.

d t N dt

t N t

                   (9) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɢɦ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 
ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɡɚɞɟɪɠɚɥɢɫɶ ɡɚ 

ɜɪɟɦɹ 
ɫɪt

dt
dt  . (ȿɫɥɢ tɫɪ= 1 ɦɢɧ, ɡɚ ɫɟɤɭɧɞɭ 

ɡɚɞɟɪɠɢɬɫɹ 1/60 ɱɚɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ). 

 

ɉɭɫɬɶ )(tN m – ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ 
ɧɟ ɡɚɞɟɪɠɚɥɢɫɶ ɩɪɢ ɫɦɟɧɟ ɩɨɥɨɫɵ ɧɚ ɩɨɞɯɨɞɟ 
ɤ ɫɴɟɡɞɭ ɫ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ. 

)( dttN m  ɦɟɧɶɲɟ )(tN m ɧɚ ɱɢɫɥɨ ɚɜɬɨ-
ɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɡɚɞɟɪɠɚɥɢɫɶ. 
 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɫɪ/)( tdttNdN mm  , ɩɨɥɭɱɢɦ 

 

ɫɪ
)()()(

t

dt
tNtNdttN jijiji   ;     (10) 

 

( ),mN t d t ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥ ɞɢɮɮɟɪɟɧɰɢ-

ɪɨɜɚɧɢɹ, ɡɚɩɢɲɟɦ ɜ ɜɢɞɟ 
( ) ( / )( ).m j mN t dN d t d t  

 

Ɍɨɝɞɚ ɭɪɚɜɧɟɧɢɟ (10) ɩɪɢɜɟɞɟɦ ɤ ɜɢɞɭ 
 

           
ɫɪ

( ) ( )
.m mdN t N t

d t t
                (11) 

ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɡɚɞɟɪɠɚɥɢɫɶ ɧɚ 
ɩɟɪɟɤɪɟɫɬɤɚɯ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɱɢɫɥɭ ɚɜɬɨ-
ɦɨɛɢɥɟɣ ɢ ɫɪɟɞɧɟɦɭ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ ɛɟɡ 
ɡɚɞɟɪɠɟɤ tɫɪ. ɍɪɚɜɧɟɧɢɟ (11) ɩɟɪɟɩɢɲɟɦ ɜ 
ɜɢɞɟ 
 

             
ɫɪ

( )
.

( )

m

m

dN t d t

N t t
 

   

          (12) 

 

ɉɪɨɢɧɬɟɝɪɢɪɭɟɦ 

 

A
t

t
tN m ln)(ln

ñð

  

ɢɥɢ 

                     ɫɪ/
( ) ,

t t

mN t A e
               (13) 

 

ɝɞɟ A=N0 – ɩɨɥɧɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɨɬɨ-
ɦɭ ɱɬɨ ɩɪɢ t=0 ɜɫɟ ɚɜɬɨɦɨɛɢɥɢ ɨɠɢɞɚɸɬ ɫɥɟ-
ɞɭɸɳɟɣ ɡɚɞɟɪɠɤɢ, ɬɨ ɟɫɬɶ  
 

            ɫɪ/

0( ) .
i t

mN t N e
                     (14) 

 

ȼɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɢ ɧɟ ɡɚɞɟɪɠɚɬɫɹ, 
ɪɚɜɧɚ 
 

                 ɫɪ/

0

( )
( ) .

t tmN t
P t e

N

          (15) 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɶ ɧɟ ɡɚɞɟɪ-
ɠɢɬɫɹ ɡɚ ɜɪɟɦɹ t, ɪɚɜɧɚ 
 

0 ɫɪ(1 ) exp( / ),P P t t    

 

ɝɞɟ ɫɪt  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɦɟɠɞɭ ɡɚɞɟɪɠɤɚɦɢ. 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɶ ɧɟ ɡɚɞɟɪ-
ɠɢɬɫɹ ɡɚ ɜɪɟɦɹ ɫɪ ,t  ɪɚɜɧɚ 1 0, 3 7 ,e    ɬɚɤ 
ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɷɬɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɱɟɜɢɞɧɨɣ 

ɡɚɞɟɪɠɤɢ ɩɪɢ t=0 ɢ ɭɦɟɧɶɲɢɬɫɹ ɩɨ ɦɟɪɟ ɬɨɝɨ, 
ɤɚɤ t ɛɭɞɟɬ ɫɬɚɧɨɜɢɬɶɫɹ ɜɫɟ ɛɨɥɶɲɟ ɢ ɛɨɥɶɲɟ. 
 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɞɨ ɫɥɟɞɭɸɳɟɣ ɡɚɞɟɪɠɤɢ ɪɚɜ-
ɧɨ [1, 3] 

 

 


dt
t

eN
t

N
t

tt

m

ɫɪ

/

0

ɫɪ

ɫɪ
1

 

ɫɪ ɫɪ/ /0
ɫɪ

0 ɫɪ ɫɪ0

.
t t t tN t

te dt e t
N t t

           (16) 
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ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɫɜɨɛɨɞɧɨɝɨ ɞɜɢɠɟɧɢɹ ɛɟɡ ɡɚ-
ɞɟɪɠɟɤ 

 

                             ɫɪ ɫɪ ,l t V                  (17) 

 

ɝɞɟ V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨ-
ɛɢɥɟɣ (ɤɨɪɟɧɶ ɢɡ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɡɧɚ-
ɱɟɧɢɹ). 
 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɶ ɡɚɞɟɪɠɢɬ-
ɫɹ, ɩɪɨɣɞɹ ɪɚɫɫɬɨɹɧɢɟ dx, ɪɚɜɧɚ ɫɪ/ .dx l  Ɍɚɤ 
ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɡɚ ɜɪɟɦɹ dt ɪɚɜɧɚ 

ɫɪ/ tdt , ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɶ 
ɩɪɨɣɞɟɬ ɪɚɫɫɬɨɹɧɢɟ  ɯ ɞɨ ɫɥɟɞɭɸɳɟɣ ɡɚɞɟɪɠ-

ɤɢ, ɪɚɜɧɚ ɫɪ/
.

x l
e


 ɋɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ, ɤɨɬɨ-
ɪɨɟ ɚɜɬɨɦɨɛɢɥɶ ɩɪɨɯɨɞɢɬ ɛɟɡ ɡɚɞɟɪɠɤɢ, ɡɚ-
ɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 
ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ, ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɪɢɞɨɪɨɜ ɢ ɩɟɪɟɫɟɱɟɧɢɣ ɜ 
ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ, ɨɬ ɪɟɠɢɦɚ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɜɢɠɟɧɢɹ ɧɚ ɫɴɟɡɞɚɯ ɢ ɜɴɟɡɞɚɯ, ɨɬ ɡɨɧɵ ɜɥɢ-

ɹɧɢɹ ɩɪɢɥɟɝɚɸɳɟɝɨ ɝɨɪɨɞɚ. 
 

Ɍɟɩɟɪɶ, ɡɧɚɹ ɫɪɟɞɧɸɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɛɟɡ ɡɚɞɟɪɠɟɤ ɢ ɫɪɟɞɧɸɸ 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɚɜɬɨɦɚ-
ɝɢɫɬɪɚɥɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɥɚɫɫɚ (ɫɤɨɪɨɫɬɧɨɣ, 

ɧɟɩɪɟɪɵɜɧɨɣ, ɪɟɝɭɥɢɪɭɟɦɨɣ), ɜɨɡɦɨɠɧɨ ɥɟɝ-
ɤɨ ɨɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ. Ɍɚɤ, ɞɥɹ ɫɤɨɪɨɫɬɧɨɣ ɞɨɪɨɝɢ  =1000–1500 ɤɦ2/ɱ; ɞɥɹ ɦɚɝɢɫɬɪɚɥɢ ɫ ɧɟɩɪɟ-
ɪɵɜɧɵɦ ɞɜɢɠɟɧɢɟɦ  =800–1200 ɤɦ2/ɱ; ɞɥɹ 
ɦɚɝɢɫɬɪɚɥɢ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɞɜɢɠɟɧɢɟɦ ɜ 
ɫɢɫɬɟɦɟ Ⱥɋɍ-Ⱦ   =300–600 ɤɦ2/ɱ; ɫ ɠɟɫɬɤɨɣ 

ɪɟɝɭɥɹɰɢɟɣ   =60–120 ɤɦ2/ɱ [1]. 

 

Ʉɚɤ ɤɪɢɬɟɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢ-

ɠɟɧɢɹ, ɩɨɤɚɡɚɬɟɥɶ ɩɪɨɟɡɠɚɟɦɨɫɬɢ  ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 

ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ ɜ ɜɢɞɟ ɜɨɥɧ ɩɥɨɬɧɨɫɬɢ, 

ɝɞɟ ɢɦ ɭɱɢɬɵɜɚɟɬɫɹ ɞɨɥɹ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ N ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɡɚɜɢɫɢɬ 
ɤɚɤ ɨɬ ɩɥɨɬɧɨɫɬɢ Q, ɬɚɤ ɢ ɨɬ ɟɟ ɝɪɚɞɢɟɧɬɚ 

dxdQ / , ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɢɡɦɟɧɟɧɢɟ ɩɥɨɬɧɨ-
ɫɬɢ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɭɱɚɫɬɤɚ ɞɨɪɨɝ 
 

dx

dQ
QNN β)(  . 

 

 

 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɤɚɡɚɬɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-
ɧɢɹ ɝɨɪɨɞɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɢɥɢ ɩɪɨɟɡɠɚɟɦɨɫɬɢ  ɢɦɟɟɬ ɬɪɢɟɞɢɧɨɟ ɫɨɞɟɪɠɚɧɢɟ:  
 

ȼɨ-ɩɟɪɜɵɯ, ɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢ-

ɞɨɪɚ ɫ ɭɱɟɬɨɦ ɞɚɥɶɧɨɫɬɢ ɩɨɟɡɞɤɢ ɜɨɞɢɬɟɥɹ ɢ 

ɫɤɨɪɨɫɬɢ ɫɨɨɛɳɟɧɢɹ ɩɪɢ ɷɬɨɣ ɩɨɟɡɞɤɟ (5), 

ɝɞɟ ɞɚɥɶɧɨɫɬɶ ɩɨɟɡɞɤɢ ɡɚɜɢɫɢɬ ɨɬ ɤɨɦɩɚɤɬɧɨ-
ɫɬɢ ɩɥɚɧɚ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɢ ɜɢɞɚ ɜɵɛɪɚɧɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ.  
 

ȼɨ-ɜɬɨɪɵɯ, ɨɩɢɫɵɜɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɩɨɬɨɤɚ 
ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɭɱɟɬɨɦ ɢɯ ɡɚɞɟɪɠɟɤ ɱɟɪɟɡ 
ɨɩɪɟɞɟɥёɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɪɢ ɫɦɟɧɟ ɩɨɥɨɫɵ 

ɞɜɢɠɟɧɢɹ ɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɭɱɚɫɬɤɚɦ ɭɥɢɰ ɢ ɞɨɪɨɝ  
(16), (17). 

 

ȼ-ɬɪɟɬɶɢɯ, ɜ ɭɪɚɜɧɟɧɢɹɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɞɜɢ-

ɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɜ ɜɢɞɟ ɜɨɥɧ 

ɫɤɨɪɨɫɬɢ, ɩɨɤɚɡɚɬɟɥɶ   ɭɤɚɡɵɜɚɟɬ ɧɚ ɤɨɦɛɢ-

ɧɢɪɨɜɚɧɧɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɞɜɢɠɟɧɢɹ [1–3], ɤɨɝɞɚ ɫɤɨ-
ɪɨɫɬɶ ɜɨɥɧɵ ɩɨɬɨɤɚ ɦɟɧɶɲɟ ɫɤɨɪɨɫɬɢ ɫɜɨ-
ɛɨɞɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɢɥɢ ɧɚ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ 
ɞɜɢɠɟɧɢɹ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɜɨɥɧɵ ɩɨɬɨɤɚ ɩɪɟ-
ɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɜɨ-
ɞɢɬɟɥɶ ɧɟ ɜɢɞɢɬ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɞɨɫɬɚɬɨɱ-
ɧɨ ɞɚɥɟɤɨ.  
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