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ɋɟɤɰɢɹ 1:  

ɆȺɌȿɆȺɌɂɑȿɋɄɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ 

 

 

ȾɂɎɎɍɁɂɈɇɇɈ-ɄɂɇȿɌɂɑȿɋɄȺə ɆɈȾȿɅɖ ɉɊɈɐȿɋɋȺ 
ɈɋȺɀȾȿɇɂə ɆȺɅɈɄɈɇɐȿɇɌɊɂɊɈȼȺɇɇɈɃ ȼɁȼȿɋɂ 

ɋɌɈɄɋɈȼɋɄɂɏ ɑȺɋɌɂɐ ȼ ɉȿɊȿɆȿɒɂȼȺȿɆɈɆ 
ɉɅɈɋɄɈɆ ɋɅɈȿ ɋ ȾȼɂɀɍɓȿɃɋə 

ɋȼɈȻɈȾɇɈɃ ȽɊȺɇɂɐȿɃ 

 
ȼ.ɂ. Ɋɹɠɫɤɢɯ, Ⱥ.ȼ. Ɋɹɠɫɤɢɯ 

 

ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 

ɇɚ ɨɫɧɨɜɟ ɤɨɧɜɟɤɬɢɜɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɩɟɪɟɧɨɫɟ ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɫɭɫɩɟɧɡɢɹɯ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɨɛ ɨɫɚɠɞɟɧɢɢ ɦɚɥɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɫɬɨɤɫɨɜɫɤɢɯ ɱɚɫɬɢɰ ɜ 
ɩɟɪɟɦɟɲɢɜɚɟɦɨɦ ɩɥɨɫɤɨɦ ɫɥɨɟ ɫ ɪɚɜɧɨɦɟɪɧɨ ɞɜɢɠɭɳɟɣɫɹ ɩɨ ɧɨɪɦɚɥɢ ɫɜɨɛɨɞɧɨɣ ɝɪɚɧɢɰɟɣ ɞɢɫɩɟɪɫɢɨɧɧɨɣ 
ɫɪɟɞɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ “ɫɦɨɱɟɧɧɨɣ” ɩɨɜɟɪɯɧɨɫɬɢ.  

 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ 
ɦɚɥɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɜɡɜɟɫɹɯ ɫ ɞɜɢɠɭɳɟɣɫɹ ɫɜɨɛɨɞɧɨɣ ɝɪɚɧɢɰɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɢ 
ɫɭɫɩɟɧɡɢɣ ɜɵɩɚɪɢɜɚɧɢɟɦ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ Д1Ж, ɮɢɥɶɬɪɨɜɚɧɢɢ Д2Ж, ɩɟɪɟɥɢɜɟ 
ɤɪɢɨɠɢɞɤɨɫɬɟɣ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɫ ɧɚɥɢɱɢɟɦ ɜ ɧɢɯ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɜɵɫɨɤɨɤɢɩɹɳɢɯ 
ɨɬɜɟɪɠɞɟɧɧɵɯ ɦɢɤɪɨɩɪɢɦɟɫɟɣ Д3Ж ɢ ɬ.ɞ. ɂɦɟɸɳɢɟɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɢɪɨɜɤɢ 
ɡɚɞɚɱ ɫ ɞɜɢɠɭɳɢɦɢɫɹ ɝɪɚɧɢɰɚɦɢ ɢ ɦɟɬɨɞɵ ɢɯ ɪɟɲɟɧɢɹ Д4,5Ж ɨɪɢɟɧɬɢɪɨɜɚɧɵ, ɜ ɨɫɧɨɜɧɨɦ, 
ɧɚ ɝɨɦɨɝɟɧɧɵɟ ɫɪɟɞɵ ɫ ɮɚɡɨɜɵɦɢ ɩɟɪɟɯɨɞɚɦɢ ɧɚ ɫɚɦɨɣ ɞɜɢɠɭɳɟɣɫɹ ɝɪɚɧɢɰɟ ɜ ɜɢɞɟ 
ɡɚɞɚɱɢ ɋɬɟɮɚɧɚ ɢ ɟɟ ɦɨɞɢɮɢɤɚɰɢɣ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɭɱɟɫɬɶ ɤɨɧɜɟɤɬɢɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 
ɩɟɪɟɧɨɫɚ ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɨɛɴɟɦɟ ɜɡɜɟɫɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɪɢɦɟɧɟɧɢɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɩɨɞɯɨɞɨɜ ɦɟɯɚɧɢɤɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɫɪɟɞ Д6Ж ɜɵɡɵɜɚɟɬ ɩɨɤɚ ɪɹɞ ɧɟɩɪɟɨɞɨɥɢɦɵɯ ɬɪɭɞɧɨɫɬɟɣ 
– ɤɨɪɪɟɤɬɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɭɫɥɨɜɢɣ ɧɚ ɦɟɠɮɚɡɧɨɣ ɝɪɚɧɢɰɟ, ɫɭɳɟɫɬɜɟɧɧɚɹ ɧɟɥɢɧɟɣɧɨɫɬɶ 
ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤɚ ɢ ɬ.ɩ. Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ ɞɥɹ 
ɪɟɲɟɧɢɹ ɬɚɤɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɫɢɧɬɟɡ ɢ ɚɧɚɥɢɡ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɜ ɪɚɦɤɚɯ 
ɤɨɧɜɟɤɬɢɜɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɩɟɪɟɧɨɫɟ ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɫɭɫɩɟɧɡɢɹɯ Д7Ж, 
ɤɨɬɨɪɵɣ ɚɩɪɨɛɢɪɨɜɚɧ ɩɪɢ ɨɩɢɫɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦɚɯ Д8-10]. 

                                                           


  Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɩɨ ɝɪɚɧɬɭ № 13-08-00261 
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ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɫɤɚɡɚɧɧɵɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɧɚɱɚɥɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɞɥɹ 
ɦɨɧɨɞɢɫɩɟɪɫɧɨɣ ɬɜɟɪɞɨɣ ɮɚɡɵ. ɉɭɫɬɶ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫɜɨɛɨɞɧɚɹ ɝɪɚɧɢɰɚ 
ɩɥɨɫɤɨɝɨ ɫɥɨɹ ɦɚɥɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɨɞɧɨɪɨɞɧɨɣ ɫɭɫɩɟɧɡɢɢ ɦɨɧɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ,  
ɨɫɚɠɞɚɸɳɢɯɫɹ ɩɨ ɡɚɤɨɧɭ ɋɬɨɤɫɚ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɦɟɲɢɜɚɧɢɹ, ɧɚɱɢɧɚɟɬ ɞɜɢɝɚɬɶɫɹ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɨ ɧɨɪɦɚɥɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɚɠɞɟɧɢɹ, ɩɪɨɧɢɰɚɟɦɨɣ 
ɬɨɥɶɤɨ ɞɥɹ ɧɟɫɭɳɟɣ ɫɪɟɞɵ. ȼ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɮɚɡ ɧɟ ɫɭɳɟɫɬɜɟɧɧɨ, 
ɢ ɢɫɩɨɥɶɡɭɹ ɤɨɧɜɟɤɬɢɜɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɟɪɟɧɨɫɟ ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɫɥɨɟ 
ɫɭɫɩɟɧɡɢɢ Д11Ж, ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ: 

    
     2

2

1, , ,N N NX X X

X Bo X

  


  
 

  
;          (1) 

        1,0N X  ;            (2) 

            1 0,
00,1

N
NK

Bo X





 


;          (3) 

           ,1
0,

N H
N H

Bo X




 


;          (4) 

                 1H    ,           (5) 

ɝɞɟ   0t hw v   ; 0X x h ;   0Bo h Dw v  ;  K k w v  ;     0, ,N n nX x t  ; 

 v w v   ; t  - ɜɪɟɦɹ; x  - ɤɨɨɪɞɢɧɚɬɚ; 0h  - ɜɵɫɨɬɚ ɫɥɨɹ ɩɪɢ 0t  ; w  - ɋɬɨɤɫɨɜɫɤɚɹ 

ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɜɡɜɟɫɢ; v  - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɜɨɛɨɞɧɨɣ ɝɪɚɧɢɰɵ; D  - 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɦɟɲɢɜɚɧɢɹ; k  - ɫɤɨɪɨɫɬɶ ɜɫɬɪɚɢɜɚɧɢɹ ɱɚɫɬɢɰ ɜ ɫɬɪɭɤɬɭɪ ɨɫɚɞɤɚ. 
ɋɱɢɬɚɹ  H   ɩɚɪɚɦɟɬɪɨɦ ɢ ɩɪɢɦɟɧɹɹ ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɢɧɬɟɝɪɚɥɶɧɨɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ ɩɨ  , ɩɨɥɭɱɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ (1) – (5). Ⱦɥɹ 
ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɨɲɢɛɤɢ ɞɨɩɭɳɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ  H   ɩɚɪɚɦɟɬɪ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɜɪɟɦɟɧɢ  , ɩɨɬɪɟɛɨɜɚɧɨ ɜɵɩɨɥɧɟɧɢɟ ɛɚɥɚɧɫɨɜɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɱɚɫɬɢɰ ɜ 
ɫɢɫɬɟɦɟ 

 
 

 
 

0 0

1
10, ,

H

K N d N dXX
H

 
 


   , 

ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɟɧɚ ɧɨɪɦɢɪɭɸɳɚɹ ɧɟɜɹɡɤɚ ɤ ɪɟɲɟɧɢɸ  , ,K Bo  . Ɉɤɨɧɱɚɬɟɥɶɧɨɟ 

ɪɟɲɟɧɢɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ 

         , , , ,N NX K Bo X   ,           (6) 

ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɵɦ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɨɧɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɝɪɚɧɢɱɧɵɦ 
ɭɫɥɨɜɢɹɦ (2) – (4), ɚ ɭɪɚɜɧɟɧɢɸ (1) ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 

   ln , ,
1,

d K Bo
N X

d







 . 

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɛɵɥɨ 
ɩɪɨɜɟɞɟɧɨ ɱɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ (1) – (5), ɤɨɬɨɪɚɹ ɩɭɬɟɦ ɡɚɦɟɧɵ 
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    1
exp, ,

2 2

Bo
N X X X          

 

ɢ ɜɜɟɞɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

1

X





, 
1







 

ɫ ɹɤɨɛɢɚɧɨɦ, ɨɬɥɢɱɧɵɦ ɨɬ ɧɭɥɹ, ɫɜɟɞɟɧɚ ɤ ɡɚɞɚɱɟ ɫ ɧɟɩɨɞɜɢɠɧɵɦɢ ɝɪɚɧɢɰɚɦɢ 

    
     2

2

, , ,1

1 Bo

     
   

   
  

   
,         (7) 

       exp,0
2

Bo     
 

,           (8) 

            1 0,1
00,

2
K

Bo

 



      

,          (9) 

                 1 1,1
01,

2 Bo

 





  


,        (10) 

ɝɞɟ      ,, , ,X          . 

Ʌɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ ɫɢɫɬɟɦɵ (7) – (10) ɩɨɡɜɨɥɢɥ ɚɞɚɩɬɢɪɨɜɚɬɶ ɜ ɪɚɫɱɟɬɚɯ 
ɭɫɬɨɣɱɢɜɭɸ ɢ ɫɯɨɞɹɳɭɸɫɹ ɤɥɚɫɫɢɱɟɫɤɭɸ ɦɚɪɲɟɜɭɸ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɭɸ ɫɯɟɦɭ ɩɟɪɜɨɝɨ 

ɩɨɪɹɞɤɚ ɬɨɱɧɨɫɬɢ ɩɨ   ɢ ɜɬɨɪɨɝɨ ɩɨ   ɧɚ ɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɟ ɫ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ 

ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɨɞɧɨɫɬɨɪɨɧɧɢɦɢ ɤɨɧɱɟɧɵɦɢ ɪɚɡɧɨɫɬɹɦɢ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɬɨɱɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɞɬɜɟɪɞɢɥ ɩɪɚɜɨɦɨɱɧɨɫɬɶ ɩɪɢɛɥɢɠɟɧɧɨɝɨ 

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ (6). ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɨɛɨɛɳɢɬɶ ɦɨɞɟɥɶ (1) – (5) ɧɚ ɫɥɭɱɚɣ 
ɦɚɥɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɩɨɥɢɞɢɫɩɟɪɫɧɨɣ ɜɡɜɟɫɢ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢɧɰɢɩɚ ɫɭɩɟɪɩɨɡɢɰɢɢ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɩɨɥɟɣ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɜɵɩɨɥɧɟɧɢɹ 
ɝɢɩɨɬɟɡɵ ɫɩɥɨɲɧɨɫɬɢ ɜ ɜɢɞɟ ɥɨɤɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɢɰ ɩɨ 
ɪɚɡɦɟɪɚɦ 

            0, , , , , ,, , ,F F L NX L L t X L L tK L Bo L L t           , 

ɝɞɟ ɩɨɞ  , , ,N X L L t    ɩɨɧɢɦɚɟɬɫɹ  ,N X  , ɜ ɤɨɬɨɪɨɦ ɭɱɬɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ Bo , K  ɢ   

ɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ L l l ; l , l  - ɬɟɤɭɳɟɣ ɢ ɫɪɟɞɧɟɱɢɫɥɟɧɧɵɣ ɪɚɡɦɟɪ 

ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ;  0F L  - ɮɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɢɰ ɩɨ ɪɚɡɦɟɪɚɦ ɩɪɢ 

0t  . 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ Bo  ɢ K  ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ  ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɫɨɨɛɪɚɠɟɧɢɣ. Ɍ.ɤ. ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɧɜɟɤɬɢɜɧɵɦ 
ɦɟɯɚɧɢɡɦɨɦ ɢ ɛɪɨɭɧɨɜɫɤɨɣ ɞɢɮɮɭɡɢɟɣ, ɬɨ ɫɨɝɥɚɫɧɨ Д12,13Ж 

   1
3

Б
c

k T
D l

l


 
  , 



 

9 

ɝɞɟ 
c  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɜɟɤɰɢɢ; Бk  - ɩɨɫɬɨɹɧɧɚɹ Ȼɨɥɶɰɦɚɧɚ; T  - ɬɟɦɩɟɪɚɬɭɪɚ; ,   - 

ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɧɟɫɭɳɟɣ ɫɪɟɞɵ. Ʉɢɧɟɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ k  

ɨɩɪɟɞɟɥɟɧ ɩɨ ɚɧɚɥɨɝɢɢ ɫ Д14Ж: ɩɪɢɛɥɢɡɢɜɲɢɫɶ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɚɠɞɟɧɢɹ, ɱɚɫɬɢɰɵ ɜɡɜɟɫɢ 
ɭɬɪɚɱɢɜɚɸɬ ɤɨɧɜɟɤɬɢɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɞɜɢɠɟɧɢɹ, ɧɨ ɫɨɯɪɚɧɹɸɬ ɛɪɨɭɧɨɜɫɤɭɸ ɢ 
ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɭɸ, ɬ.ɟ. 
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  2

18

T
g

w ll
 



 ; 

g  - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 
T  - ɩɥɨɬɧɨɫɬɶ ɱɚɫɬɢɰ. 

ɋɢɧɬɟɡɢɪɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɢɥɚ ɨɩɪɟɞɟɥɢɬɶ ɥɨɤɚɥɶɧɭɸ ɦɚɫɫɨɜɭɸ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɩɨ ɜɵɫɨɬɟ ɫɥɨɹ ɢ ɨɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɫɜɨɛɨɞɧɨɣ ɝɪɚɧɢɰɵ ɧɚ ɤɢɧɟɬɢɤɭ ɟɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ. 
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