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ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɮɢɡɢɤɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɱɚɫɬɢɰ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ 
ɜɚɠɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɟ. ɉɨɹɜɥɟɧɢɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɧɨɜɵɯ 
ɡɧɚɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɞɚɬɶ ɨɬɜɟɬɵ ɧɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɨ ɫɜɨɣɫɬɜɚɯ ɦɚɬɟɪɢɢ, ɛɟɡɭɫɥɨɜɧɨ, 
ɜɧɨɫɢɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɡɧɚɧɢɣ ɨɛ ɨɤɪɭɠɚɸɳɟɦ ɧɚɫ ɦɢɪɟ. ɇɨ ɫ ɩɨɹɜɥɟɧɢɟɦ ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɡɧɚɧɢɣ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɜ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨ ɨɫɜɨɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ 
ɪɚɫɱɺɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɭɱɚɟɦɵɯ ɫɢɫɬɟɦ ɢ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ (ɞɢɮɪɚɤɰɢɨɧɧɨɝɨ ɢ ɩɟɪɟɯɨɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ) ɧɚ ɨɫɧɨɜɟ ɞɜɭɯ ɩɨɞɯɨɞɨɜ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ, 
ɦɟɬɨɞɚ ɩɫɟɜɞɨɮɨɬɨɧɨɜ ɢ ɦɟɬɨɞɚ ɢɡɨɛɪɚɠɟɧɢɣ.  

ȼ ɦɟɬɨɞɟ ɩɫɟɜɞɨɮɨɬɨɧɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɯɨɞɫɬɜɨ ɩɨɥɹ ɞɜɢɠɭɳɟɣɫɹ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ ɫ 
ɢɦɩɭɥɶɫɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɹɡɶ ɦɟɠɞɭ ɷɮɮɟɤɬɚɦɢ, ɜɨɡɧɢɤɚɸɳɢɦɢ ɩɪɢ 
ɫɨɭɞɚɪɟɧɢɹɯ ɪɟɥɹɬɢɜɢɫɬɫɤɨɣ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ ɫ ɧɟɤɨɬɨɪɨɣ ɫɢɫɬɟɦɨɣ, ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɷɮɮɟɤɬɚɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɢɡɥɭɱɟɧɢɹ (ɜɢɪɬɭɚɥɶɧɵɯ ɮɨɬɨɧɨɜ) ɫ ɷɬɨɣ ɠɟ 
ɫɢɫɬɟɦɨɣ. ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɢɡɥɭɱɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɱɚɫɬɢɰ ɫ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɱɟɪɟɡ ɫɪɟɞɭ ɫɨ ɫɥɭɱɚɣɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɹɦɢ. ȼɨɡɦɭɳɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɩɨɥɟɣ ɧɚɥɟɬɚɸɳɟɣ ɱɚɫɬɢɰɵ ɡɚɦɟɧɹɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɵɦ 
ɢɦɩɭɥɶɫɨɦ ɢɡɥɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɨ 
ɜɢɪɬɭɚɥɶɧɵɦ ɮɨɬɨɧɚɦ. Ɇɟɬɨɞ ɜɢɪɬɭɚɥɶɧɵɯ ɮɨɬɨɧɨɜ ɩɪɢɦɟɧɢɦ ɬɨɝɞɚ, ɤɨɝɞɚ ɜɨɡɦɭɳɟɧɢɟ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɩɨɥɹɦɢ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɦɚɥɵɦ, ɢ ɫɜɹɡɚɧɨ ɫ ɞɨɩɭɳɟɧɢɟɦ ɨ ɦɚɥɨɦ ɫɦɟɳɟɧɢɢ 
ɪɚɫɫɟɢɜɚɸɳɟɣ ɱɚɫɬɢɰɵ ɡɚ ɜɪɟɦɹ ɫɨɭɞɚɪɟɧɢɹ [1, 2]. 

Ɋɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ, ɩɨ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ, ɢɦɟɟɬ 
ɫɥɟɞɭɸɳɢɣ ɜɢɞ:  
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ȿx – ɩɪɨɞɨɥɶɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɢɡɥɭɱɟɧɢɹ, 
Ey – ɩɨɩɟɪɟɱɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɢɡɥɭɱɟɧɢɹ, 

k – ɜɨɥɧɨɜɨɣ ɜɟɤɬɨɪ ɢɡɥɭɱɟɧɢɹ, 
a – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ, 
c – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ, 

J0 – ɮɭɧɤɰɢɹ Ȼɟɫɫɟɥɹ ɩɟɪɜɨɝɨ ɪɨɞɚ, 
Q – ɩɨɥɹɪɧɵɣ ɭɝɨɥ ɜ ɫɮɟɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ, 
ȥ – ɚɡɢɦɭɬɚɥɶɧɵɣ ɭɝɨɥ ɜ ɫɮɟɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. 

2. Ⱦɥɹ ɩɪɨɥɟɬɚ ɱɚɫɬɢɰɵ ɫɤɜɨɡɶ ɳɟɥɶ  
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k x, ky – ɤɨɦɩɨɧɟɧɬɵ ɜɨɥɧɨɜɨɝɨ ɜɟɤɬɨɪɚ ɩɨ ɨɫɢ x ɢ y, 
a1, a2  – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɬɨɱɤɢ ɜɥɟɬɚ ɱɚɫɬɢɰɵ ɞɨ ɤɪɚɟɜ ɳɟɥɢ, 

2 2 .xf k    

Ɇɟɬɨɞ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ ɫɪɟɞɟ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɩɨɥɟ ɢɡɥɭɱɟɧɢɹ ɩɪɨɢɡɜɨɥɶɧɨ ɞɜɢɠɭɳɟɣɫɹ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ ɩɪɢ 
ɧɚɥɢɱɢɢ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɫɪɟɞ. Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɨɥɹ ɡɚɪɹɠɟɧɧɨɣ 
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ɱɚɫɬɢɰɵ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɩɨɥɟɣ ɞɢɩɨɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɞɨɥɶ ɬɪɚɟɤɬɨɪɢɢ, ɜɜɟɞɟɧɢɢ 
ɢɡɨɛɪɚɠɟɧɢɣ ɷɬɢɯ ɞɢɩɨɥɟɣ ɢ ɧɚɯɨɠɞɟɧɢɢ ɩɨɥɹ ɩɪɨɢɡɜɨɥɶɧɨ ɞɜɢɠɭɳɟɣɫɹ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ, 
ɜɵɪɚɠɟɧɧɨɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɡɚɤɨɧɭ ɟɺ ɞɜɢɠɟɧɢɹ [3]. 

ɋɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɧɚ ɟɞɢɧɢɰɭ ɬɟɥɟɫɧɨɝɨ ɭɝɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

2
22 ,

d W
cR H

d dQ 
  ɝɞɟ: 

,H k
c 


    

 – ɫɭɦɦɚ  ɜɟɤɬɨɪɨɜ Ƚɟɪɰɚ ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ, 
Ⱦɥɹ ɪɚɫɱɺɬɚ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɲɟɫɬɶ ɜɟɤɬɨɪɨɜ Ƚɟɪɰɚ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢɡɥɭɱɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɨɥɹɪɢɡɚɰɢɣ ɱɚɫɬɢɰɵ, ɞɢɩɨɥɹ ɢ ɟɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɚɧɧɵɟ 
ɜɵɪɚɠɟɧɢɹ ɢɦɟɸɬ ɞɨɜɨɥɶɧɨ ɝɪɨɦɨɡɞɤɢɣ ɜɢɞ ɢ, ɱɬɨɛɵ ɧɟ ɡɚɧɢɦɚɬɶ ɦɧɨɝɨ ɦɟɫɬɚ, ɜ ɬɟɤɫɬɟ ɞɨɤɥɚɞɚ ɧɟ 
ɩɪɢɜɟɞɟɧɵ. 

ɇɚ ɪɢɫɭɧɤɚɯ 1-3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɧɟɪɝɢɢ ɨɬ 
ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɞɥɹ ɨɛɨɢɯ ɦɟɬɨɞɨɜ. 

Ɋɢɫɭɧɨɤ 1. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɞɥɹ 
ɦɟɬɨɞɚ ɩɫɟɜɞɨɮɨɬɨɧɨɜ, ɩɪɢ ɩɪɨɥɟɬɟ ɱɚɫɬɢɰɵ 
ɱɟɪɟɡ ɤɪɭɝɥɨɟ ɨɬɜɟɪɫɬɢɟ ɨɬ ɭɝɥɚ ɨɛɡɨɪɚ Q ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɨɬɜɟɪɫɬɢɹ (0.5ɦɦ (ɡɟɥɟɧɚɹ 
ɥɢɧɢɹ), 1ɦɦ (ɱɟɪɧɚɹ ɥɢɧɢɹ), 5ɦɦ (ɫɢɧɹɹ ɥɢɧɢɹ))  

ȿ=6 Ɇɷȼ,  =5 ɦɦ, a =1 ɦɦ,  =1 ɪɚɞ. 

Ɋɢɫɭɧɨɤ 2. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɞɥɹ 
ɦɟɬɨɞɚ ɩɫɟɜɞɨɮɨɬɨɧɨɜ, ɩɪɢ ɩɪɨɥɟɬɟ ɱɟɪɟɡ ɳɟɥɶ 
ɨɬ ɭɝɥɚ ɨɛɡɨɪɚ Q ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɷɧɟɪɝɢɣ 
ɧɚɥɟɬɚɸɳɟɣ ɱɚɫɬɢɰɵ (25Ɇɷȼ (ɤɪɚɫɧɚɹ ɥɢɧɢɹ), 
60Ɇɷȼ (ɫɢɧɹɹ ɥɢɧɢɹ), 100Ɇɷȼ (ɱɟɪɧɚɹ ɥɢɧɢɹ)).   

ɚ1 = 0,1 ɦɦ, a2 = 0,9 ɦɦ, Ȝ=10ɦɦ, ȥ= ʌ/2 
ɪɚɞ. 

 

 
Ɋɢɫɭɧɨɤ 3. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɞɥɹ ɦɟɬɨɞɚ 

ɢɡɨɛɪɚɠɟɧɢɣ ɨɬ ɭɝɥɚ ɨɛɡɨɪɚ Q ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɷɧɟɪɝɢɣ ɧɚɥɟɬɚɸɳɟɣ ɱɚɫɬɢɰɵ (100 Ɇɷȼ (ɫɢɧɹɹ ɥɢɧɢɹ), 
200 Ɇɷȼ (ɤɪɚɫɧɚɹ ɥɢɧɢɹ), 500 Ɇɷȼ (ɡɟɥɟɧɚɹ ɥɢɧɢɹ), 1000 Ɇɷȼ (ɨɪɚɧɠɟɜɚɹ ɥɢɧɢɹ)). ʄ=5 ɦɦ, ʗ=ʌ/2 ɪɚɞ. 
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ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɝɪɚɮɢɤɚɦ ɜɢɞɧɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɨɜɩɚɞɚɸɬ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɧɟɪɝɢɢ ɩɨ ɭɝɥɚɦ. ɋɢɦɦɟɬɪɢɱɧɵɟ ɦɚɤɫɢɦɭɦɵ ɩɪɢɯɨɞɹɬɫɹ 

ɧɚ ɭɝɥɵ ɩɨɪɹɞɤɚ 
2

2

1
1 .

v

c
    

Ɇɢɧɢɦɭɦ ɜ ɰɟɧɬɪɟ ɨɛɭɫɥɨɜɥɟɧ ɢɧɬɟɪɮɟɪɟɧɰɢɟɣ ɢɡɥɭɱɟɧɢɹ ɨɬ ɤɪɚɟɜ ɦɢɲɟɧɟɣ. 
ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɤɪɭɝɥɨɝɨ ɨɬɜɟɪɫɬɢɹ (Ɋɢɫɭɧɨɤ 1) ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɷɧɟɪɝɢɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɹ ɢɡɥɭɱɟɧɢɹ, ɩɪɨɲɟɞɲɟɝɨ ɫɤɜɨɡɶ ɨɬɜɟɪɫɬɢɟ. 
ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɷɧɟɪɝɢɢ ɧɚɥɟɬɚɸɳɟɣ ɱɚɫɬɢɰɵ ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɷɧɟɪɝɢɢ ɬɚɤɠɟ ɪɚɫɬɟɬ 

ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɞɥɢɧɟ ɜɨɥɧɵ ɢɡɥɭɱɟɧɢɹ. 
ȼ ɯɨɞɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɵ: 

1. ɞɥɹ ɦɟɬɨɞɚ ɩɫɟɜɞɨɮɨɬɨɧɨɜ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɟ ɡɚɞɚɱɢ: ɩɪɨɥɟɬ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ ɱɟɪɟɡ 
ɤɪɭɝɥɨɟ ɨɬɜɟɪɫɬɢɟ ɢ ɩɪɨɥɟɬ ɫɤɜɨɡɶ ɳɟɥɶ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɱɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ (ɷɧɟɪɝɢɹ 
ɱɚɫɬɢɰɵ, ɞɥɢɧɚ ɜɨɥɧɵ ɢɡɥɭɱɟɧɢɹ) ɢ  ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɜɟɪɫɬɢɹ ɢ ɳɟɥɢ (ɪɚɡɦɟɪɵ, ɬɨɱɤɚ ɜɥɟɬɚ 
ɱɚɫɬɢɰɵ).  

2. ɞɥɹ ɦɟɬɨɞɚ ɢɡɨɛɪɚɠɟɧɢɣ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɷɧɟɪɝɢɢ ɩɟɪɟɯɨɞɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɩɪɨɥɺɬɟ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ ɱɟɪɟɡ ɝɪɚɧɢɰɭ ɪɚɡɞɟɥɚ ɫɪɟɞ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɨɛɡɨɪɚ ɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɷɧɟɪɝɢɣ ɱɚɫɬɢɰɵ. 
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Ⱦɜɭɦɟɪɧɨɟ ɭɪɚɜɧɟɧɢɟ ɬɢɩɚ ɏɚɪɬɪɢ 

 ቐെ݅ ௧߲ െ ଶʹ݉ȟ ൅ ʹଶݕ݇ ൅ ߣ ଴ܸ නܹԹమ ሺ࢞ǡ ࢞Ԣሻ ȁߖሺ࢞Ԣǡ ሻȁଶݐ ݀࢞Ԣቑߖሺ࢞ǡ ሻݐ ൌ Ͳǡ (1) 

ɝɞɟ ܹሺݔԦǡ ᇱሬሬሬԦሻݔ ൌ exp	 ቂെ ሺ௫ି௫ᇲሻమఊభమ െ ሺ௬ି௬ᇲሻమఊమమ ቃ, ࢞ ൌ ቀݕݔቁ, ߣ ଴ܸ ൏ Ͳ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɛɨɡɟ-

ɷɣɧɲɬɟɣɧɨɜɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ ɩɨɥɟ ɦɚɝɧɢɬɧɨɣ ɥɨɜɭɲɤɢ. ɋɥɚɝɚɟɦɨɟ ݇ݕଶȀʹ ɨɩɢɫɵɜɚɟɬ ɩɨɬɟɧɰɢɚɥ 
ɦɚɝɧɢɬɧɨɣ ɥɨɜɭɲɤɢ, ɚ ܹሺ࢞ǡ ࢞Ԣሻ – ɩɨɬɟɧɰɢɚɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

Ɉɛɨɡɧɚɱɢɦ ߙ௞ǡ௟ǡ௠ǡ௡ ɰɟɧɬɪɚɥɶɧɵɟ ɦɨɦɟɧɬɵ ɜɨɥɧɨɜɨɣ ɮɭɧɤɰɢɢ ߙ௞ǡ௟ǡ௠ǡ௡ሺݐሻሾߖሿ ൌ ͳȁȁߖȁȁଶ නכߖሺݔǡ ǡݕ ǡݔሺߖƸ௬ሻ௡ൟ݌Ƹ௫ሻ௠ሺȟ݌ሻ௟ሺȟݕሻ௞ሺȟݔሻ൛ሺȟݐ ǡݕ ሻ݀࢞Թమݐ  (2) 

ɝɞɟ ȟ࢞ ൌ ࢞ െ ෝ࢖ሻ, ȟݐሺࢄ ൌ ෝ࢖ െ ෝ࢖ ,ሻݐሺࡼ ൌ െ݅ħસ, ɚ ࢄሺݐሻ ɢ ࡼሺݐሻ – ɩɟɪɜɵɟ ɧɚɱɚɥɶɧɵɟ ɦɨɦɟɧɬɵ 
ɜɨɥɧɨɜɨɣ ɮɭɧɤɰɢɢ. Ɏɢɝɭɪɧɵɦɢ ɫɤɨɛɤɢ ɨɛɨɡɧɚɱɚɸɬ ɭɩɨɪɹɞɨɱɢɜɚɧɢɟ ɩɨ ȼɟɣɥɸ (ɫɦ. [2]). ȼ ɪɚɛɨɬɟ [1] 
ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ ɤɥɚɫɫɟ ɬɪɚɟɤɬɨɪɧɨ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɮɭɧɤɰɢɣ ɫɩɪɚɜɟɞɥɢɜɵ ɨɰɟɧɤɢ 

௞ǡ௟ǡ௠ǡ௡ߙ  ൌ Oሺሺ௞ା௟ା௠ା௡ሻȀଶሻǡ  ሺȟ࢞ሻ௩ ൌ O෡ሺȁ௩ȁȀଶሻ (2a) 
ɉɟɪɜɵɟ ɧɚɱɚɥɶɧɵɟ ɦɨɦɟɧɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɨɛɪɚɡɨɦ: 


