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ȼɟɤɬɨɪ ɩɪɢɨɪɢɬɟɬɨɜ ɚɥɶɬɟɪɧɚɬɢɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ (WɷȺ) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɭɬɟɦ ɩɟɪɟɦɧɨɠɟɧɢɹ ɦɚɬɪɢɰɵ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɢɡ ɡɧɚɱɟɧɢɣ ɜɟɤɬɨɪɨɜ ɩɪɢɨɪɢɬɟɬɨɜ W21, W22, W23 

ɧɚ ɜɟɤɬɨɪ W11, ɨɩɪɟɞɟɥɹɸɳɢɣ ɡɧɚɱɢɦɨɫɬɶ ɤɪɢɬɟɪɢɟɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ 

ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ:  
WɷȺ = [W21, W22, W23]* W11. 
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ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɷɬɨ ɧɟ ɫɨɜɫɟɦ ɩɪɢɟɦɥɟɦɨ, ɫɬɟɩɟɧɶ 
ɪɢɫɤɚ 0,509 ɧɟɦɧɨɝɨ ɜɵɲɟ ɝɪɚɧɢɰɵ 0,5 (50%). ɋɥɟɞɭɟɬ ɢɡɦɟɧɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɜ ɥɭɱɲɭɸ ɫɬɨɪɨɧɭ, ɥɢɛɨ 
ɜɜɟɫɬɢ ɜ ɪɚɫɫɦɨɬɪɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɪɢɬɟɪɢɢ[5]. 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɦɧɨɝɨɭɪɨɜɧɟɜɵɟ 
ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ ɭɫɥɨɜɢɹɯ ɛɵɫɬɪɨɦɟɧɹɸɳɟɣɫɹ ɪɵɧɨɱɧɨɣ ɫɪɟɞɵ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɨɛɟɫ-
ɩɟɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɢɦɢ ɫɬɪɭɤɬɭɪɚɦɢ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢ-

ɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
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ȿ.ȿ. Ʉɥɟɤɨɜɤɢɧɚ, ɫɬɭɞɟɧɬ ɝɪ. 10380 

ɘɪɝɢɧɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɮɢɥɢɚɥ) ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

652055, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ., ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ, 26 

E-mail: katerickic@mail.ru 

Ɋɚɧɟɟ ɜ ɪɚɛɨɬɟ [2] ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɤɢɧɟɦɚɬɢɤɚ ɦɚɧɢɩɭɥɹɬɨɪɚ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ ɩɪɨ-
ɯɨɠɞɟɧɢɹ ɧɢɬɟɣ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɤɢɧɟɦɚɬɢɤɚ ɦɚɧɢɩɭɥɹɬɨɪɚ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɨɱɤɨɣ ɩɪɨɯɨɠɞɟɧɢɹ ɧɢɬɟɣ 

ɨɩɢɫɵɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɦɢ ɜɵɪɚɠɟɧɢɹɦɢ, ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɧɟɞɨɫɬɚɬɤɨɜ: 
ɚ)  ɬɪɟɧɢɟ ɜ ɭɡɥɚɯ, ɧɚɩɪɚɜɥɹɸɳɢɯ ɧɢɬɶ; 
ɛ)  ɧɟɩɨɫɬɨɹɧɫɬɜɨ ɪɟɚɤɰɢɣ ɜ ɭɡɥɚɯ, ɧɚɩɪɚɜɥɹɸɳɢɯ ɧɢɬɶ; 
ɜ)  ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɧɢɬɢ ɜɫɥɟɞɫɬɜɢɟ ɡɚɡɨɪɚ ɜ ɭɡɥɚɯ, ɧɚɩɪɚɜɥɹɸɳɢɯ ɧɢɬɶ; 
ɝ)  ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɧɢɬɢ ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ ɫɤɪɭɝɥɟɧɢɣ ɧɚ 

ɤɪɨɦɤɚɯ ɭɡɥɨɜ, ɧɚɩɪɚɜɥɹɸɳɢɯ ɧɢɬɶ. 
ɉɟɪɟɱɢɫɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɥɢɲɟɧɵ ɦɚɧɢɩɭɥɹɬɨɪɵ ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɝɢɛɤɢɦɢ ɧɢɬɹɦɢ, ɜ ɤɨɬɨ-

ɪɵɯ ɧɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɦɚɬɵɜɚɟɬɫɹ ɢ ɧɚɦɚɬɵɜɚɟɬɫɹ ɧɚ ɛɚɪɚɛɚɧɵ ɛɟɡ ɤɨɧɬɚɤɬɚ ɫ ɤɚɤɢɦɢ-ɥɢɛɨ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɭɡɥɚɦɢ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɫɯɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 

ɦɨɞɟɥɶ ɤɢɧɟɦɚɬɢɤɢ ɦɚɧɢɩɭɥɹɬɨɪɚ ɫ ɝɢɛɤɢɦɢ ɫɜɨɛɨɞɧɵɦɢ ɧɢɬɹɦɢ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤ ɫɨɫɬɚɜɥɟɧɢɸ ɦɨɞɟɥɢ ɤɢɧɟɦɚɬɢɤɢ. ɉɪɢ ɤɚɠɞɨɦ ɮɢɤɫɢɪɨ-
ɜɚɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɛɚɪɚɛɚɧɚ ɤɪɚɣɧɹɹ ɬɨɱɤɚ ɧɢɬɢ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ ɩɨɥɨɠɟɧɢɟ, ɨɩɢɫɵɜɚɟɦɨɟ ɷɜɨɥɶɜɟɧ-

ɬɨɣ.Ʉɨɧɤɪɟɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɚɧɢɩɭɥɢɪɭɟɦɨɣ ɬɨɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ ɷɜɨɥɶɜɟɧɬ ɞɥɹ 
ɤɚɠɞɨɣ ɢɡ ɧɢɬɢ. 



 

 

 

 

 

 

ɋɟɤɰɢɹ 2: Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
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Ɋɢɫ. 1. ɋɯɟɦɚ ɤ ɫɨɫɬɚɜɥɟɧɢɸ ɦɨɞɟɥɢ ɤɢɧɟɦɚɬɢɤɢ ɦɚɧɢɩɭɥɹɬɨɪɚ ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɝɢɛɤɢɦɢ ɧɢɬɹɦɢ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɬɨɱɟɤ ɨɬɫɱɟɬɚ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɫɥɟɞɭɸɳɢɣ ɫɩɨɫɨɛ: ɜɵɫɬɚɜɢɬɶ ɛɚ-
ɪɚɛɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɦɚɧɢɩɭɥɢɪɭɟɦɚɹ ɬɨɱɤɚ ɨɤɚɡɚɥɚɫɶ ɬɨɱɧɨ ɩɨɫɟɪɟɞɢɧɟ ɦɟɠɞɭ ɨɫɹɦɢ ɛɚɪɚɛɚɧɨɜ. ɗɬɚ 
ɬɨɱɤɚ ɩɪɢɧɹɬɚ ɡɚ ɧɚɱɚɥɨ ɨɬɫɱɟɬɚ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ ɲɤɢɜɨɜ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɧɭɥɟɜɵɦ ɡɧɚɱɟɧɢɹɦ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɲɤɢɜɨɜ Į1ɢ Į2. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɚɣɬɢ ɜɫɟ ɩɨɥɨɠɟ-
ɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ ɦɚɧɢɩɭɥɢɪɭɟɦɚɹ ɬɨɱɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɫɟɦɟɣɫɬɜɨ ɤɪɢɜɵɯ ɞɥɹ 
ɤɚɠɞɨɝɨ ɢɡ ɛɚɪɚɛɚɧɨɜ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɫɟɝɨ ɧɚɛɨɪɚ ɷɜɨɥɶɜɟɧɬ ɫɨɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 
Ɋɢɫ. 2. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤ ɜɵɱɢɫɥɟɧɢɸ ɫɟɦɟɣɫɬɜɚ ɷɜɨɥɶɜɟɧɬ 



 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ 
«Ɇɚɬɟɦɚɬɢɤɚ ɜ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ» 
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ɇɚ ɜɟɪɯɧɟɣ ɫɯɟɦɟ ɢɡɨɛɪɚɠɟɧɚ ɫɬɚɧɞɚɪɬɧɚɹ ɷɜɨɥɶɜɟɧɬɚ, ɨɩɢɫɵɜɚɟɦɚɹ ɭɪɚɜɧɟɧɢɹɦɢ: 

sin cos ,  ɦɦ;

cos sin ,  ɦɦ;

b b

b b

x r r

y r r

  
  

    

    
    (5) 

ɝɞɟ rb – ɪɚɞɢɭɫ ɧɚɱɚɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɦɦ; 

ȕ – ɭɝɨɥ ɷɜɨɥɶɜɟɧɬɵ. 

ȿɫɥɢ ɪɚɡɜɟɪɧɭɬɶ ɷɜɨɥɶɜɟɧɬɭ, ɱɬɨɛɵ ɤɚɫɚɬɟɥɶɧɚɹ ɤ ɬɟɤɭɳɟɣ ɬɨɱɤɟ ɥɟɝɥɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɬɨ ɞɥɢ-

ɧɚ ɷɬɨɣ ɤɚɫɚɬɟɥɶɧɨɣ L, ɤɨɬɨɪɚɹ ɜɵɪɚɠɚɟɬ ɞɥɢɧɭ ɧɢɬɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɝɥɨɜɨɣ ɤɨɨɪɞɢɧɚɬɨɣ ɲɤɢɜɚ Į: 

0
,  ɦɦ;

2

d
L L


        (6) 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɲɤɢɜɚ, ɦɦ; 

L0 – ɞɥɢɧɚ ɧɢɬɢ ɜ ɧɚɱɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɦɦ. 

 

Ⱦɥɢɧɚ ɧɢɬɢ ɜ ɧɚɱɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɱɟɪɟɡ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɲɤɢɜɨɜ a: 

0 2,  ɦɦ;L a       (7) 

ɂɡ ɮɨɪɦɭɥ, ɨɩɢɫɵɜɚɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɜɨɥɶɜɟɧɬɵ, ɦɨɠɟɦ ɧɚɣɬɢ ɭɝɥɵ ȕ ɢ Ĭ: 

2 2
arccos ;

.

b b

b

r r

R L r

tg



  

   
  

 

    (8) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɵɣ ɭɝɨɥ ɞɨɜɨɪɨɬɚȖ ɩɨɮɨɪɦɭɥɟ (3.8): 

3
.

2

           (9) 

ɉɨɜɨɪɨɬ ɬɨɱɤɢ ɧɚ ɬɪɟɛɭɟɦɵɣ ɭɝɨɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1

1

cos sin ;

sin cos .

x x y

y x y

 
 

   
   

     (10) 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɞɚɧɧɨɝɨ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɲɤɢɜɚ Į ɦɨɠɟɦ ɩɨ ɮɨɪɦɭɥɚɦ (5) ɨɩɪɟɞɟɥɢɬɶ ɤɨɨɪ-
ɞɢɧɚɬɵ ɷɜɨɥɶɜɟɧɬɵ ɢ ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɜɨɪɨɬ ɧɚ ɭɝɨɥ ɝɚɦɦɚ ɩɨ ɮɨɪɦɭɥɟ (10). 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɪɚɠɟɧɢɣ (5) – (10) ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɪɹɞ ɩɪɨɝɪɚɦɦ ɜ ɫɢɫɬɟɦɟ MATLAB. Ɋɟɡɭɥɶ-
ɬɚɬɵ ɪɚɫɱɟɬɚ ɫɟɦɟɣɫɬɜ ɷɜɨɥɶɜɟɧɬ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. ɉɪɹɦɨɭɝɨɥɶɧɢɤɨɦ ɜɵɞɟɥɟɧɚ ɪɚɛɨɱɚɹ ɡɨɧɚ 
ɦɚɧɢɩɭɥɹɬɨɪɚ. 

 

 
Ɋɢɫ. 3. ɋɟɦɟɣɫɬɜɚ ɷɜɨɥɶɜɟɧɬ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɲɤɢɜɨɜ ɦɚɧɢɩɭɥɹɬɨɪɚ 



 

 

 

 

 

 

ɋɟɤɰɢɹ 2: Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
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Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɜɫɟ ɩɨɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ ɦɚɧɢɩɭɥɢɪɭɟɦɚɹ ɬɨɱɤɚ, ɧɟɨɛɯɨ-
ɞɢɦɨ ɧɚɣɬɢ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɷɬɢɯ ɥɢɧɢɣ ɢ ɨɫɬɚɜɢɬɶ ɬɨɥɶɤɨ ɬɟ, ɤɨɬɨɪɵɟ ɥɟɠɚɬ ɜɧɭɬɪɢ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɞɜɟ ɩɪɨɝɪɚɦɦɵ ɫɢɫɬɟɦɵ MATLAB, ɧɚɯɨɞɹɳɢɟ ɬɨɱɤɢ ɩɟɪɟ-
ɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɟɦɟɣɫɬɜ, ɩɭɬɺɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɢɡ ɞɜɭɯ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. 

 
Ɋɢɫ. 4. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɢɫɬɟɦ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 4, ɩɪɨɝɪɚɦɦɚ ɤɨɪɪɟɤɬɧɨ ɧɚɯɨɞɢɬ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɜɧɭɬɪɢ ɪɚɛɨɱɟɣ ɡɨ-
ɧɵ. ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɜɢɞɧɨ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɞɥɹ ɦɚɧɢɩɭɥɹɬɨɪɚ ɨɬɥɢɱɚɟɬɫɹ ɜ ɪɚɡ-
ɧɵɯ ɨɛɥɚɫɬɹɯ ɪɚɛɨɱɟɣ ɡɨɧɵ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɨ ɨɫɢ X, ɚ ɜ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨ ɨɫɢ Y. ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɞɥɹ ɭɜɟɥɢɱɟɧɧɨɝɨ ɲɚɝɚ ɩɨ ɭɝɥɭ Į. ɍɝɨɥ 
ɭɜɟɥɢɱɟɧ ɜ 5 ɪɚɡ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɲɚɝɨɦ ɲɚɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

Ȼɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɩɨɥɨɠɟɧɢɣ ɦɚɧɢɩɭɥɢɪɭɟɦɨɣ ɬɨɱɤɢ ɞɥɹ ɞɟɣɫɬɜɢ-

ɬɟɥɶɧɨɝɨ ɲɚɝɚ ɞɜɢɝɚɬɟɥɹ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ ɛɵɥɢ ɪɟɲɟɧɵ 43264 ɫɢɫɬɟɦɵ ɢɡ ɞɜɭɯ ɧɟɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ, ɚ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɩɨɥɨɠɟɧɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɫɨɫɬɚɜɢɥɨ 14656. Ɋɟ-
ɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɨɯɪɚɧɟɧɵ ɜ ɮɚɣɥ ɞɚɧɧɵɯ ɢ ɫɨɫɬɚɜɥɟɧɚ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɩɨ ɡɚɞɚɧɧɵɦ ɤɨɨɪɞɢ-

ɧɚɬɚɦ ɧɚɯɨɞɢɬ ɛɥɢɠɚɣɲɭɸ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɛɚɪɚɛɚɧɨɜ, ɱɬɨ ɩɨ-
ɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɭɩɪɚɜɥɟɧɢɟ ɦɚɤɟɬɨɦ. 
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