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1  .  

1.1     

  ,     
   -800-240-5 

 

 1.1 –  -800-240-5 

  : 0 = 23,54 , t0 = 540 º ,  
    = 3,41   t  = 540 º .   

   = 0,00343   t1  = 12 º .   
 n = 50 .     : ,  

  ;  ;    . 
 .       

  ,      . 
         

. 

         
  ,      

      ,   
  . 

       
;   –   .   

    .   
   .      

 :  ,          
 .      

. 
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 1.1 [1]. 

 1.1 –     

  

 ,  800 

     , °  540 

      ,  23,5 

        ,  3,77 

     ,  3,85 

        , °  289 

      ,  3,41 

      ,  3,66 

     ,°  540 

     ,   
       12°  

0,00336 

  , . 8 

  

  , . 2 

   , . 2*2 

   , . 4 

 , . 5 
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1.2     -67 

   -2650/255 ( -67) (  1.2) 
     800     -800-240-

5       -  . 

 

 1.2 –     -2650/255 ( -67) 

-  −    . 
. 

 ё        
  (     =15660 /  (3740 

/ )    1.2:  
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 1.2 -  ё    

  

, /  ( / ) 736,1 (2650) 

  ,  ( c/ 2) 25 (255) 

  , °  545 

    , /  ( / ) 607,2 (2186) 

  ,  ( c/ 2) 3,6 (36,8) 

  , °  545 

  , °  177,7 

  , °  335 

  ( ), % 90,55 

 

  -67 ,   -  
      ,   

    . 

          
  23080 23080        90100 . 

  ,      
  . 

      32  , 
  4 .       

         
 2,3 .      , 

  ,        № 
1   ,        № 2. 

        
" "  ,      
1250-1300 °         , 

            
    360 ° .    
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 ,       ,   
  (  ),         
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     - , 
      . 

    : " ", 
   ,   " ",  

  . 

 -67   ,   
     ,    , 

-   ,      
–  -  . 

     
     70 / . 

  . № 1  2     
  -36 23,    -43-500,  

    -31    
  -29 2. 

   № 1  2     
   ,   :  

     ,  
        WLB  

  ; 

-    RK-SL   ; 

-   RK-S    , , . 
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        160-170 0   
140 0 ,        

/ ,        
      ( ), 

        
( ).          

  (40 0 )    . 
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1.3   

 : 

)        
 -1 -2 -3. 

)       
   -1 -2 -3   

  . 

 

 . 

     ,    
       

,         
-1, -2  -3 

 

 

 1.3 –    
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2   

2.1     

2.1.1   

    [1]   
      

    2.1. 
 

 2.1 –     
 

 
 

 d ,  

 
  

d ,  

 
 

 d ,  

 
  

δ ,  

 
  s1, 

 

 
  s2, 

 
0,04 0,038 0,0385 0,0016 0,054 0,0404 

 

  , / : = ′′ + ∆ ∙ ′′° − ° ,       (1) = , + , ∙ − , = ,   

       , / ,: ∆ = − = , − , = ,   

  ,       
-   :  ′ = 3666,369  

  , °C: 𝜗′ =    

 

  , °C,   
: ∆ = ∆ −∆, ∙log∆𝑡∆𝑡 ,  (2) 
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∆ = −log = ,    

  , °C: ∆ = , ∙ ∆ ,  (3) ∆ = , ∙ , = ,    

      
 𝜔 =  / ,    𝜔 = ,  / . 

       , : = ∙ ∙(𝜗 + )∙𝜔 ∙𝑓  ,  (4) 

  
 𝑓  –        

, 2: 𝑓 = , ∙ ,  (5) 

  –   ,  ( .  11); 𝑓 = , ∙ , = , .   = , ∙ , ∙ , +∙ ∙ , = ,   

     :  = . 
       , : = − ,  (6) = ,, − = ,    

    : = . 
      , : = 𝑧𝑧 ,  (7) = = ,    

    : = . 
     , /( 2· ): 
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= ∙ ,  (8) 

  –   , /( 2· ),   
       10.2   [1, .82]; 

  –  ,      
 10.3   [1, .83]. 

 = ,    

      , /( 2· ): = ∙ ∙ ,  (9) 

  –   , /( 2· ),   
       10.4   [1, .84]; 

  –  ,      
 10.5   [1, .85]; 

  –  ,        
 10.5   [1]. = ,    

   , /( 2· ): = 𝜉 ∙ ∙+ ,  (10) 

 𝜉 –  ,   
      

 ,     : 𝜉 = , ; 
  = , ∙ , ∙ ,, + , = ,    

  , 2: = ∙∙∆ ∙ ,  (11) = , ∙ ,, ∙ , ∙ = ,   

     , 2: ∆ = − = , − , = ,   
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   , : ℎ = 𝜋∙ ∙𝑧 ,  (12) 

ℎ = ,, ∙ , ∙ = ,   

   , : ℎ = ∙ ′′ ∙ °∙ +∙ −𝑧 ∙ ∙𝜔 ∙𝑛 ,  (13) ℎ = , ∙ , ∙ , ∙ , +∙ , − ∙ , ∙ , , ∙ = ,   

  , : = ℎℎ ,  (14) = , , = ,    

     : =    
   , : ℎ = ℎ𝑧 ,  (15) ℎ = , = ,    

    , / : 𝜔 = ∙ ′′ ∙ °∙ +∙ −𝑧 ∙ ∙ℎ ∙𝑛 ,  (16) 𝜔 = , ∙ , ∙ , ∙ , +∙ , − ∙ , ∙ , , ∙ = ,   

       
     – 𝜔 : 𝜔 = |𝜔 −𝜔 |𝜔 ∙ % < %  (17) 

𝜔 = | , − , |, ∙ % = , %   

 



19 

 

2.1.2     

       
  .     

[1]      
        2.2. 

 
 

 2.2 –      
 

 
  

d ,  

 
  

d ,  

 
  δ , 

 

  
 s1,  

  
 s2,  

 
 

 a ,  

0,042 0,037 0,005 0,105 0,063 19,362 

      , : = − ,  (18) = ,, − = ,    

     : = . 
  ,       - 

    : 𝜗 э′ = ,   

         
 , / : 

э′ = ,    

         
: 𝜗 э′′ = 𝜗 э′ − − =  (19) 

         
 , / ,: 

э′′ = ,   

  , / : 

э = 𝜑 ∙ э −′ − э′′ + ∆ э ∙ ° , (20) 
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э = , ∙ , − , + , ∙ = ,   

  

      , / : ℎ э′′ = , ,   

       , °C: 
 
 э −′′ =  
 

      , / : ℎ э′ = ,    

       , °C: 
 
 э′ =  
  

      , °C: ∆ э = ∆ −∆log∆𝑡∆𝑡 ,  (21) 

 ∆ , ∆  –       
, °C,      
   ∆ = 𝜗′ − ′′,  ∆ = 𝜗′′ − ′ ,   

 « »       ,  « » –  
   ; : ∆ = − =

, ∆ = − = . ∆ э = −log = ,   (22) 

  , / : 𝜔 = ∙ ∙ 𝜗 +∙𝑓 э − ,  (23) 

 𝜗  –       , °C, 𝜗 = 𝜗 э′ +𝜗 э′′ = , ; 

 𝑓 э  –      , 2: 𝑓 э = ∙ − ∙ ∙ ,  (24) 
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𝑓 э = , ∙ , − , ∙ , ∙ = , .  𝜔 = , ∙ , ∙ , +∙ , = ,   

 , /( 2· ),     
: 

э = +𝜀∙ ,  (25) 

  –       , /( 2· ); 
  –    , ( 2· )/ , 

    9.3   [1]. 

э = ,+ , ∙ , = ,    

  , 2,   
 : 

э = э ∙э ∙∆ э ,  (26) 

э = ,, ∙ , = ,   

  , : э = э𝜋∙ ∙𝑧 ,  (27) 

э = ,, ∙ , ∙ = ,    

     (  ), : = э
,  (28) = , , = ,    

    : = . 
    , : ℎ э = ∙ ,  (29) ℎ э = ∙ , = ,   
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2.2      

  – 800 ,    – 152 
,   – . ,  –   . 

       2.1. 
     -800-240-5   -67. 

 -800-240-5 [3]  800 ,   -
23,5 ,       

  .    
:   “ ”,     

.     23,5    540°  
        

 ,      
     3,77    289 ° . 

      3,24    540 °  
        

 ,         
,       

0,0034 . 

    :   ,   
    .  

        
    800 -5.   

       -7-
1000,      

. 

       
-1000-95        

   .  

       
  -2-185. 

       
   271° ,     

.       
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: , , ,    , 
 . 

    ,  
   .     

   . 

      -800-240  
      

,        
.        , 

        
    .  

       
 ,      . 

   800     
   ,      

  -  ,    
         . 

       .  
          

   5=0,578   i5=3081 / , 6=0,28   i6=2928 
/ . 

         
   150° .     

   125° .     70° . 
         . 

    30° . 

    5° . 



24 

 

 

 

 2.1 –     
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 2.2 –      

2.2.3       

 

 2.3 –     

 

  , / : 
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= ∙ −   (30) 

  –  , / . = , ∙ − = ,   

    ʹ   ʹ  
, ʹ / : ̅ = ,   ̅ = ,   

 ʹ   , ʹ / : = ∙ ̅ − ̅𝑖 − ̅ ∙𝜂 (31) 

 ̅ = ∙ = ∙ , = 10,694 – ʹ   ʹ  , 
ʹ / ; ̅ = ∙ = , ∙ , = ,  – ʹ   ʹ  

 ʹ   , / . = , ∙ , − ,− , ∙ , = ,   

 ʹ   , ʹ / : = ∙ ̅ − ̅ −𝐷 ∙ ̅ − ̅ ∙𝜂𝑖 − ̅ ∙𝜂 (32) 

 ̅ = ∙ = ∙ , = ,  –  ʹ  ʹ  , 
ʹ / . = , ∙ , − , − , ∙ , − , ∙ ,− , ∙ , = , .  

 
2.2.4  ʹ  ʹ   ʹ  

 ʹ ʹ  ʹ   ʹ ʹ  
ʹ   ʹ  : 
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= 𝑖 −𝑖𝑖 −𝑖 +𝑞 (33) 

 𝑖  –  ʹ  ʹ   ʹ  ,  ʹ  2.1, 
/ ; 𝑖  -  ʹ ,  ʹ  2.1, / ; 𝑖  – ʹ  ʹ , / . = −, − , + , = ,   

 ʹ ʹ  ʹ   ʹ ʹ  
ʹ   ʹ  : = 𝑖 −𝑖𝑖 −𝑖 +𝑞  (34) 

 𝑖  –  ʹ    ʹ  ,  ʹ  2.1, 
/ ; = −, − , + , = ,   

 ʹ   = , ,  ʹ   

ʹ  , ʹ / : = ∙ э𝑖∙𝜂э + ∙ + ∙ (35) 

 𝑖 –  , / . = , ∙ , ∙ , + , ∙ , + , ∙ , = ,  . 
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 2.3 –   ʹ  ʹ  

 ʹ  

 

0,035 

0,035 

26,7 

111,8
4 

26,7 

111,8
4 

2306,
3 

1645,
43 

 

2,8 

1,1 

102,
19 

428,
35 

110 

461,
4 

276
5,9 

118
5,83 

 

5,78 

5,61 

156,2 

659,0
78 

145 

610,7 

3083,
83 

867,9 

1 

0,21 

0,2 

60,45 

253,06 

55,45 

232,15 

2521,1 

1430,6
3 

2 

1,13 

1,1 

102,19 

428,35 

97,19 

407,25 

2765,9 

1185,8
3 

3 

2,7 

2,63 

129,07 

542,4 

124,08 

521,12 

2928,3
7 

1023,3
5 

4 

5,78 

5,61 

156,2 

659,08 

151,2 

637,44 

3083,8
3 

867,9 

 

10,69 

7 

164,95 

697,1 

164,95 

697,1 

3228,0
4 

723,69 

6 

16,3 

15,81 

200,8 

856,03 

198,8 

847,02 

3337,4 

614,29 

7 

37,7 

36,57 

245,09 

1061,9 

243,09 

1052,3 

2912,7 

412,14
3 

8 

60,6 

58,78 

274,3 

1206,8 

272,3 

1196,6 

3010,4 

314,45 

 
ʹ  

 ʹ   
,  

 ʹ   
ʹ ,  

 
 

 ʹ  

 
 

 ʹ  

 
ʹ  ʹ   

ʹ  

 
ʹ  ʹ   

ʹ  

 ʹ  
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2.2.5  ʹ   ʹ  

 ʹ    ʹ  0,5%  ʹ  ʹ   ʹ , / : 

э = , ∙ = , ∙ ,  = , . 

 ʹ   ʹ  ʹ , / : = , ∙ = , ∙ ,  = ,   

 ʹ   ʹ , / : = ∙ = ∙ ,  = ,   

 ʹ   ʹ  ʹ , / : = + ∙ = , + , ∙ ,  = ,   

 ʹ  ʹ , / : = + э + + + (36) = ,   + , + , + , + , = ,   

 ʹ  ʹ , / : = = ,    
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2.2.6 ё  ʹ  ʹ   

 ʹ   ʹ  ʹ   2.4. 

 

 2.4 – ʹ  ʹ   ʹ  ʹ  

 ʹ  ʹ   ʹ -8: = 𝑖 − ̅ 𝜂 = ̅ − ̅′ , (37) 

 ʹ   ʹ  -8, / : = ̅ + ̅′𝑖 − ̅ 𝜂 = , ⋅ -, - ⋅ , = ,   

 ʹ  ʹ   ʹ -7: 𝑖 − ̅ 𝜂 + ̅ − ̅ 𝜂 = ̅′ − ̅′′ (38) 

 ʹ   ʹ  -7, / : 
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= ⋅ ̅′ − ̅″ −𝐷 ⋅ ̅ − ̅ ⋅𝜂𝑖 − ̅ ⋅𝜂 = , ⋅ - − , ⋅ - ⋅ ,- ⋅ , =,   

 ʹ  ʹ   ʹ -6: 𝑖 − ̅ 𝜂 + + ̅ − ̅ 𝜂 = ̅′′ − ̅  (39) 

 ʹ   -6, / : = ̅′′ − ̅ − 𝐷 +𝐷 ̅ − ̅ 𝜂𝑖 − ̅ 𝜂 =  = , ⋅ - , − , + , - ⋅ ,- ⋅ , = ,   

 ̅  –  ʹ  ʹ     ʹ  – 6  ʹ    
ʹ  ʹ , /ʹ  ̅ = ℎ + 𝛥 ⋅𝜂 (40) 

 ∆  –  ʹ  ʹ  ʹ   ʹ  , ʹ ; = ,  3/  – ʹ  ʹ  ʹ  ; 𝜂 = ,  –  ʹ  ʹ . ̅ = , + , − , ⋅ ⋅ ,, ⋅ = ,   

  



32 

 

2.2.7 ё  ʹ  

 ʹ  ʹ  ʹ   ʹ  2.5. 

 

 2.5 -  ʹ  ʹ  

 ʹ ʹ  :  + = + + + + + + + (41) 

 ʹ  ʹ : + ⋅ ̅ = + + ⋅ ̅ + ⋅ 𝑖 + ⋅ ̅ + ⋅̅ + + ⋅ ̅ (42) 

 ʹ : , + , = , + , + , + + + , +, + ,   

  , ⋅ , = , + , + , ⋅ + ⋅  + ⋅ , + , ⋅ , + , ⋅ ,  

 ʹ  ʹ , ʹ : = , /= ,  /  
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2.2.8 ё  ʹ  ʹ  ( ) 

 ʹ  ʹ  ʹ  ( ) ʹ  ʹ   
2.6. 

 

 2.6 - ʹ  ʹ  ʹ  ʹ  ( ) 

 ʹ  ʹ   ʹ -4: ⋅ 𝑖 − ̅ ⋅ 𝜂 = ⋅ ̅ − ̅′ (43) 

 ʹ   -4, ʹ / : = ̅′ + ̅′𝑖 − ̅ 𝜂 = , ⋅ , - ,- , ⋅ , = ,   

 ʹ  ʹ   ʹ -3: 𝑖 − ̅ 𝜂 + ̅ − ̅ 𝜂 = ̅′ − ̅′ (44) 

 ʹ   ʹ  -3, / : 

= ⋅ ̅′ − ̅′ − ⋅ ̅ − ̅ ⋅ 𝜂𝑖 − ̅ ⋅ 𝜂 = = , ⋅ , - , − , ⋅ , - , ⋅ ,, - , ⋅ , = ,   

 ʹ ʹ   ʹ  -2:  = + + + ′ (45) 
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 ʹ  ʹ   ʹ -2: ⋅ ̅ = ⋅ 𝑖 + + ⋅ ̅ + ′ ⋅ ′̅  (46) 

 ʹ : , = + , + , + ′   

  , ⋅ , = ⋅ + , + , ⋅ , + ′ ⋅ ,
  

 ʹ  ʹ , ʹ : = , /   ′ = ,  /   

 ʹ ʹ   ʹ  -1:  ′ = + ′′ (47) 

 ʹ  ʹ   ʹ -1: ′ ⋅ ̅ = ⋅ 𝑖 + ′′ ⋅ ̅′ (48) 

 ̅′ = ,  /  – ʹ  ʹ  ʹ  ʹ  -1; 

 ʹ : , = + ′′   , ⋅ , = ⋅ + ′′ ⋅ ,   

 ʹ  ʹ , ʹ : = ,  /   ′′ = , /   

2.2.9  ʹ   ʹ ʹ   

 ʹ   ʹ , / : = ′′ − э + +  (49) 

  = , − , + , + , = ,   
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 ʹ ʹ   ʹ   ʹ , / : = + + + + + + + + + + +  

 = , − , + , + , + , + , +, + , + , + , + , + , = ,   

 

 ʹ    ʹ  ʹ . 

  ʹ  ʹ : 

э = [∑ 𝑖 ⋅ ℎ𝑖 + 𝑖 ⋅𝑖= ] ⋅ 𝜂э (50) 

 = , ⋅ , + , ⋅ , + , + , ⋅, + , ⋅ , + , + , ⋅ , + , ⋅+ , + , ⋅ + , ⋅ + , ⋅ ⋅,  

 

  = ,   

 ʹ  ʹ  ΔW : 

= | − | ⋅ % = | − , | ⋅ = , % 

 ʹ  ʹ  ʹ  2%. 
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2.2.10  ʹ - ʹ  ʹ  ʹ  ʹ  

 ʹ   ʹ  ʹ , : = ⋅ 𝑖 − ̅ + ⋅ 𝑖" − 𝑖′  (51) = , ⋅ , - + , ⋅ , - =,   

 ʹ   ʹ  ʹ , : = ⋅ 𝑖 − ̅ + ⋅ 𝑖 − ̅  (52) = , ⋅ − , + , ⋅ − ,  = ,   

 ʹ  ʹ   ʹ  ʹ ʹ , : э = −  (53) э = , − , = ,   

 ʹ  ʹ , : = 𝑖 − ̅ + 𝑖" − 𝑖′  (54) = , ⋅ − + , ⋅ , − =,   

 ʹ  ʹ  ʹ , / : = ⋅𝜂 = ,⋅ , = ,   

 Q  - ʹ  ʹ     –  
, ʹ / . 

 ʹ  ʹ  , ʹ / : = ⋅𝜂 = ,⋅ , = ,   

 ʹ   ʹ  ʹ ʹ , / : 

э = ⋅ э − э  (55) 
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 - ʹ   ʹ   ʹ , / ; 

 –  ʹ  ʹ   ʹ ʹ  ʹ  
 ʹ  ʹ ʹ ; 

W  –  ʹ , ; 

W  – ʹ , ʹ    ʹ , ʹ ; 

W c  –  ʹ  ʹ , ʹ   ʹ  
ʹ ʹ . 

  ʹ  ʹ   5%, ʹ  
ʹ  , ʹ : = э − ⋅ = − , ⋅ =   

 ʹ  ʹ , ʹ   ʹ  ʹ  
ʹ , : 

ээ = ээ ⋅ э = , ⋅ =   

 ээ  -  ʹ , ʹ   ʹ  ʹ ʹ . 

 ʹ  ʹ   ʹ ʹ  ʹ   
ʹ  ʹ ʹ : 

э

э э

Q Q Q
К

Q Q Q Q

 


  
 (56) 

 ʹ  ʹ   ʹ  ʹ ʹ   ʹ  
, ʹ : 𝛥 = [ ⋅ − 𝜉 + ⋅ − 𝜉 ] ⋅  (57) 

 Q , Q  – , ʹ   ʹ  ʹ  ʹ , . 

 ʹ   1. 

ξ – ʹ  ʹ   ʹ  ʹ . 
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𝜉 = 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖 ⋅ + 𝑖 −𝑖 + 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖  (58) 𝜉 = -- + , - ⋅ + , - + , -- + , - = ,   𝜉 = 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖 ⋅ + 𝑖 −𝑖 + 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖  (59) 𝜉 = -- + , - ⋅ + , - + , -- + , - = ,   

 – , ʹ   ʹ  ʹ   ʹ ,  
ʹ  ʹ  ʹ  0,42  [2́]. 𝛥 = , ⋅ − , + , ⋅ − , = ,  

 ʹ   ʹ  ʹ  ʹ  ʹ  5 %  
ʹ  ʹ   ʹ  ʹ ʹ , [2], ʹ : 

0,05 0,05 1898011,931 87278,381Q Q    
 

1706178,948 85812,849 93552,653
0,926

1706178,948 85812,849 93552,653 164874,111эК  
 

    

 ʹ  ʹ   ʹ   ʹ  ʹ   
ʹ  ʹ ʹ ,  ʹ , / : 

э = , ⋅ , ⋅ − = ,  /   

э = , ⋅ , ⋅ − = ,  /   

 ʹ   ʹ  ʹ , / : 

эВ В В   (60) = 124,335 − 111,666 = 12,689  = 66,442 − , = 6,   

 ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ  ʹ   ʹ  ʹ   ʹ : 

э = э⋅ = , ⋅
7 000

= 0,54  / ⋅    

= ⋅ = 12, ⋅ = 90,  /   
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 ʹ  ʹ  ʹ  ʹ   ʹ   
ʹ ʹ   ʹ  ʹ   ʹ : 

э = э ⋅ = , ⋅
728000

= 0,29  / ⋅  

= ⋅ = , ⋅ = ,  /  

2.3  ʹ ʹ   

 ʹ  ʹ ,  ʹ   ʹ  
ʹ , ʹ  ʹ  ʹ ʹ , ʹ   

 -3, ʹ -2  -1. ʹ    ʹ  ʹ  
ʹ  ʹ  ʹ ,  ʹ  ʹ  

ʹ   ʹ     ʹ  
ʹ ,   ʹ   .  

2.3.1 ё  ʹ ʹ  ʹ  ʹ    
ʹ   
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 2.7 – ʹ  ʹ ʹ  ʹ  ʹ   ʹ  
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 2.8 -  ʹ  ʹ ʹ   ( ʹ ) 

 

 ʹ , ʹ   ʹ  ʹ   
ʹ   : x = ∆ . (61) 

 ∆ . = . . . − . = , − , = ,   =  ⋅ (  `` −   `` ) = , ⋅ , − , =,    

x –  ʹ ʹ   ʹ  ʹ    . x = ,  , = ,   

 ʹ ʹ   ʹ  ʹ    -
1,2,3: y = − = − , = ,   
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 ʹ  ʹ   ʹ -4: ⋅ 𝑖 − ̅ ⋅ 𝜂 = ⋅ ̅ − ̅′ (62) 

 ʹ   -4, ʹ / : = ̅′ + ̅′𝑖 − ̅ 𝜂 = , ⋅ , - ,- , ⋅ , = ,   

 ʹ  ʹ   ʹ -3: 𝑖 − ̅ 𝜂 + ̅ − ̅ 𝜂 = ̅′ − ̅′  (63) 

 

  ʹ ,   ʹ  ʹ   ʹ  
 -1,2,3, ʹ  ʹ  y-  ʹ ʹ  

 ʹ  ʹ    -1,2,3,  ʹ  ʹ  : = ⋅ = , ⋅ , = ,  (64) 

 ʹ   ʹ  -3, / : 

= ⋅ ̅′ − ̅′ − ⋅ ̅ − ̅ ⋅ 𝜂𝑖 − ̅ ⋅ 𝜂 = = , ⋅ , - , − , ⋅ , - , ⋅ ,, - , ⋅ , = ,   

 ʹ ʹ   ʹ  -2:  = + + + ′ (65) 

 ʹ  ʹ   ʹ -2: ⋅ ̅ = ⋅ 𝑖 + + ⋅ ̅ + ′ ⋅ ′̅  (66) 

 ʹ : , = + , + , + ′   

  , ⋅ , = ⋅ + , + , ⋅ , + ′ ⋅ ,
  

 ʹ  ʹ , ʹ : 
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= ,  /   ′ = ,  /   

 ʹ ʹ   ʹ  -1:  ′ = + ′′ (67) 

 ʹ  ʹ   ʹ -1: ′ ⋅ ̅ = ⋅ 𝑖 + ′′ ⋅ ̅′ (68) 

 ̅′ = ,  /  – ʹ  ʹ  ʹ  ʹ  -1; 

 ʹ : , = + ′′   , ⋅ , = ⋅ + ′′ ⋅ ,   

 ʹ  ʹ , ʹ : = ,  /   ′′ = ,  /   

2.3.2  ʹ   ʹ ʹ   

 ʹ   ʹ , / : = − э + + + + + + + + + ++ +  (69) 

  = , − , + , + , + , + , + , +, + , + , + , + , + , + , = ,   

 ʹ ʹ   ʹ   ʹ , / : = + + + + + + + + + + +  

 = , + , + , + , + , + , + , + , +, + , + , + , + , + , = ,   
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 ʹ    ʹ  ʹ . 

  ʹ  ʹ : 

э = [∑ 𝑖 ⋅ ℎ𝑖 + 𝑖 ⋅𝑖= ] ⋅ 𝜂э (70) 

 = , ⋅ , + , ⋅ , + , + , ⋅, + , ⋅ , + , + , ⋅ , + , ⋅+ , + , ⋅ + , ⋅ + , ⋅ ⋅,  

 

  = ,   

 ʹ  ʹ  ΔW : 

= | − | ⋅ % = | − , | ⋅ = , % 

 ʹ  ʹ  ʹ  2%. 𝐾 = ,   
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2.3.3  ʹ - ʹ  ʹ  ʹ  ʹ  

 ʹ   ʹ  ʹ , : = ⋅ 𝑖 − ̅ + ⋅ 𝑖" − 𝑖′  (71) = , ⋅ , - + , ⋅ , - =,   

 ʹ   ʹ  ʹ , : = ⋅ 𝑖 − ̅ + ⋅ 𝑖 − ̅  (72) = , ⋅ − , + , ⋅ − ,  = ,   

 ʹ  ʹ   ʹ  ʹ ʹ , : э = −  (73) э = , − , = ,   

 ʹ  ʹ , : = 𝑖 − ̅ + 𝑖" − 𝑖′  (74) = , ⋅ − + , ⋅ , − =,   

 ʹ  ʹ  ʹ , / : = ⋅𝜂 = ,⋅ , = ,   

 Q  - ʹ  ʹ     –  
, ʹ / . 

 ʹ  ʹ  , ʹ / : = ⋅𝜂 = ,⋅ , = ,   

 ʹ   ʹ  ʹ ʹ , / : 

э = ⋅ э − э  (75) 
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 - ʹ   ʹ   ʹ , / ; 

 – ʹ  ʹ   ʹ  ʹ ʹ   
ʹ  ʹ  ʹ ; 

W  – ʹ  ʹ , ; 

W  – ʹ , ʹ    ʹ , ʹ ; 

W c  – ʹ  ʹ  , ʹ  ʹ  ʹ  
ʹ . 

  ʹ  ʹ   5%, ʹ  
ʹ  , ʹ : = э − ⋅ = − , ⋅ =   

 ʹ  ʹ , ʹ   ʹ  ʹ  
ʹ , : 

ээ = ээ ⋅ э = , ⋅ =   

 ээ  -  ʹ , ʹ   ʹ  ʹ ʹ . 

 ʹ  ʹ   ʹ ʹ  ʹ   
ʹ  ʹ ʹ : 

э

э э

Q Q Q
К

Q Q Q Q

 


  
 (76) 

 ʹ  ʹ   ʹ  ʹ ʹ   ʹ  
, ʹ : 𝛥 = [ ⋅ − 𝜉 + ⋅ − 𝜉 ] ⋅  (77) 

 Q , Q  – , ʹ   ʹ  ʹ  ʹ , . 

 ʹ   1. 

ξ – ʹ  ʹ   ʹ  ʹ . 
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𝜉 = 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖 ⋅ + 𝑖 −𝑖 + 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖  (78) 𝜉 = -- + , - ⋅ + , - + , -- + , - = ,   𝜉 = 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖 ⋅ + 𝑖 −𝑖 + 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖  (79) 𝜉 = -- + , - ⋅ + , - + , -- + , - = ,   

 – ʹ , ʹ   ʹ  ʹ   ʹ ,  
ʹ  ʹ  ʹ  0,42  [2́]. 𝛥 = , ⋅ − , + , ⋅ − , = ,   

 ʹ   ʹ  ʹ  ʹ  ʹ  5 %  
ʹ  ʹ   ʹ  ʹ ʹ , [2], ʹ : = , ⋅ = , ⋅ , = ,   э = , + , + ,, + , + , + , = ,   

 ʹ  ʹ   ʹ   ʹ  ʹ   
ʹ  ʹ ʹ ,  ʹ , / : 

э = , ⋅ , ⋅ − = ,  /   

э = , ⋅ , ⋅ − = ,  /   

 ʹ   ʹ  ʹ , / : = − э (80) = 12 , − 109,846 = 12,55  = 65, − , = 6,   

 ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ  ʹ   ʹ  ʹ   ʹ : 

э = э⋅ = , ⋅
7 000

= 0,  / ⋅   

= ⋅ = 12, ⋅ = 89,  /   
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 ʹ  ʹ  ʹ  ʹ   ʹ   
ʹ ʹ   ʹ  ʹ   ʹ : 

э = э ⋅ = , ⋅
728000

= 0,  / ⋅   

= ⋅ = , ⋅ = ,  /   

  

 ʹ  ʹ , ʹ  ʹ  ʹ  
ʹ ʹ  , ʹ   ʹ ʹ    ʹ  

 ʹ ʹ . 
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2.3.4 ё  ʹ ʹ  ʹ  ʹ    
ʹ    ʹ  

 

 2.9́-  ʹ   . 

 

 2.10 -  ʹ  ʹ ʹ   ( ʹ ) 
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  ʹ   ʹ  ʹ   
ʹ   : x = э . (81) 

 ∆ э . = ,   =  ⋅ (  `` −   `` ) = , ⋅ , − , =,    

x –  ʹ ʹ   ʹ  ʹ     
 ʹ . x = ,  , = ,   

 ʹ ʹ   ʹ  ʹ    -
1,2,3: y = − = − , = ,   

 

 ʹ  ʹ   ʹ -4: ⋅ 𝑖 − ̅ ⋅ 𝜂 = ⋅ ̅ − ̅′ (82) 

 ʹ   -4, ʹ / : = ̅′ + ̅′𝑖 − ̅ 𝜂 = , ⋅ , - ,- , ⋅ , = ,   

 ʹ  ʹ   ʹ -3: 𝑖 − ̅ 𝜂 + ̅ − ̅ 𝜂 = ̅′ − ̅′  (83) 

 

  ʹ ,   ʹ  ʹ   ʹ  
 -1,2,3, ʹ  ʹ  y-  ʹ ʹ  

 ʹ  ʹ    -1,2,3,  ʹ  ʹ  : = ⋅ = , ⋅ , = ,          (84) 

 ʹ   ʹ  -3, / : 
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= ⋅ ̅′ − ̅′ − ⋅ ̅ − ̅ ⋅ 𝜂𝑖 − ̅ ⋅ 𝜂 = = , ⋅ , - , − , ⋅ , - , ⋅ ,, - , ⋅ , = ,   

 ʹ ʹ   ʹ  -2:  = + + + ′ (85) 

 ʹ  ʹ   ʹ -2: ⋅ ̅ = ⋅ 𝑖 + + ⋅ ̅ + ′ ⋅ ′̅  (86) 

 ʹ : , = + , + , + ′   

  , ⋅ , = ⋅ + , + , ⋅ , + ′ ⋅ ,
  

 ʹ  ʹ , ʹ : = ,  /   ′ = ,  /   

 ʹ ʹ   ʹ  -1:  ′ = + ′′ (87) 

 ʹ  ʹ   ʹ -1: ′ ⋅ ̅ = ⋅ 𝑖 + ′′ ⋅ ̅′ (88) 

 ̅′ = ,  /  – ʹ  ʹ  ʹ  ʹ  -1; 

 ʹ : , = + ′′   , ⋅ , = ⋅ + ′′ ⋅ ,   

 ʹ  ʹ , ʹ : 
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= ,  /   `` = ,  /   

2.3.5  ʹ   ʹ ʹ   

 ʹ   ʹ , / : = − э + + + + + + + + + ++ +  (89) 

  = , − , + , + , + , + , + , +, + , + , + , + , + , + , =,   

 ʹ ʹ   ʹ   ʹ , / : = + + + + + + + + + + +  

 = , + , + , + , + , + , +, + , + , + , + , + , + , =,   

 

 ʹ    ʹ  ʹ . 

  ʹ  ʹ : 

э = [∑ 𝑖 ⋅ ℎ𝑖 + 𝑖 ⋅𝑖= ] ⋅ 𝜂э (90) 

 = , ⋅ , + , ⋅ , + , + , ⋅, + , ⋅ , + , + , ⋅ , + , ⋅+ , + , ⋅ + , ⋅ + , ⋅ ⋅,  

 

  = ,   
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 ʹ  ʹ  ΔW : 

= | − | ⋅ % = | − , | ⋅ = , % 

 ʹ  ʹ  ʹ  2%. 𝐾 = ,   
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2.3.6  ʹ - ʹ  ʹ  ʹ  ʹ  

 ʹ   ʹ  ʹ , : = ⋅ 𝑖 − ̅ + ⋅ 𝑖" − 𝑖′  (91) = , ⋅ , - + , ⋅ , - =,   

 ʹ   ʹ  ʹ , : = ⋅ 𝑖 − ̅ + ⋅ 𝑖 − ̅  (92) = , ⋅ − , + , ⋅ − ,  = ,   

 ʹ  ʹ   ʹ  ʹ ʹ , : э = −  (93) э = , − , = ,   

 ʹ  ʹ , : = 𝑖 − ̅ + 𝑖" − 𝑖′  (94) = , ⋅ − + , ⋅ , − =,   

 ʹ  ʹ  ʹ , / : = ⋅𝜂 = ,⋅ , = ,493  

 Q  - ʹ  ʹ     –  
, ʹ / . 

 ʹ  ʹ  , ʹ / : = ⋅𝜂 = ,⋅ , = ,   

 ʹ   ʹ  ʹ ʹ , / : 

э = ⋅ э − э  (95) 



55 

 

 - ʹ   ʹ   ʹ , / ; 

 – ʹ  ʹ   ʹ  ʹ ʹ   
ʹ  ʹ  ʹ ; 

W  – ʹ  ʹ , ; 

W  – ʹ , ʹ    ʹ , ʹ ; 

W c  – ʹ  ʹ  , ʹ  ʹ  ʹ  
ʹ . 

  ʹ  ʹ   5%, ʹ  
ʹ  , ʹ : = э − ⋅ = − , ⋅ =   

 ʹ  ʹ , ʹ   ʹ  ʹ  
ʹ , : 

ээ = ээ ⋅ э = , ⋅ =   

 ээ  -  ʹ , ʹ   ʹ  ʹ ʹ . 

 ʹ  ʹ   ʹ ʹ  ʹ   
ʹ  ʹ ʹ : 

э

э э

Q Q Q
К

Q Q Q Q

 


  
 (96) 

 ʹ  ʹ   ʹ  ʹ ʹ   ʹ  
, ʹ : 𝛥 = [ ⋅ − 𝜉 + ⋅ − 𝜉 ] ⋅  (97) 

 Q , Q  – , ʹ   ʹ  ʹ  ʹ , . 

 ʹ   1. 

ξ – ʹ  ʹ   ʹ  ʹ . 
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𝜉 = 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖 ⋅ + 𝑖 −𝑖 + 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖  (98) 𝜉 = -- + , - ⋅ + , - + , -- + , - = ,   𝜉 = 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖 ⋅ + 𝑖 −𝑖 + 𝑖 −𝑖𝑖 −𝑖 + 𝑖 −𝑖  (99) 𝜉 = -- + , - ⋅ + , - + , -- + , - = ,   

 – ʹ , ʹ   ʹ  ʹ   ʹ ,  
ʹ  ʹ  ʹ  0,42  [2́]. 𝛥 = , ⋅ − , + , ⋅ − , = ,   

 ʹ   ʹ  ʹ  ʹ  ʹ  5 %  
ʹ  ʹ   ʹ  ʹ ʹ , [2], ʹ : = , ⋅ = , ⋅ , = ,   э = , + , + ,, + , + , + , = ,   

 ʹ  ʹ   ʹ   ʹ  ʹ   
ʹ  ʹ ʹ ,  ʹ , / : 

э = , ⋅ , ⋅ − = ,  /   

э = , ⋅ , ⋅ − = ,  /   

 ʹ   ʹ  ʹ , / : = − э (100) = 123,493 − 123,493 = 12,5   = 65, − , = 6,   

 ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ  ʹ   ʹ  ʹ   ʹ : 

э = э⋅ = , ⋅
7 000

= 0,  / ⋅   

= ⋅ = 12, ⋅ = 89,  /   
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 ʹ  ʹ  ʹ  ʹ   ʹ   
ʹ ʹ   ʹ  ʹ   ʹ : 

э = э ⋅ = , ⋅
728000

= 0,  / ⋅   

= ⋅ = , ⋅ = ,  /   
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 2.11 – ʹ   ʹ  ʹ   ʹ ʹ  
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 2.12 – ʹ   ʹ  ʹ   ʹ ʹ   
ʹ   
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 2.13 – ʹ   ʹ  ʹ   ʹ ʹ   
ʹ     
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3  ʹ  ʹ  
3.1  ʹ  ʹ ʹ  ʹ   

ʹ  ʹ   

 ʹ  ʹ   ʹ , . . ʹ  ʹ  
 ʹ    ʹ   ʹ  ʹ , / ʹ : 

PT =8760-T , (101) 

 T  –  ʹ   , ; 

PT =8760-1160=7600  

 ʹ ʹ   , ʹ  : 

W=N T
, (102) 

N  – ʹ  ʹ  , ʹ ; 

T  –  ʹ  ʹ  ʹ  ʹ , . ʹ ё  

ʹ  ʹ  ʹ ; 

800 7200 5760000  W  

 ʹ  ʹ ʹ , : = , (103) 

 PT  –  ʹ  ʹ  , ; = = ,  (104) 

 ʹ  ʹ , ʹ : = 𝑛 , (105) 

 n  –  ʹ ; 

757,9
757,9

1
P  

 (106) 
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 3.1 – ʹ  - ʹ ʹ  ʹ   

 

  

 ʹ  

 ʹ  

 

 

 

 
 

 ,   800000 800000 

 ʹ  ʹ  -800 -800 

 ʹ  ʹ  

 ,   
7600 7600 

 ʹ  ʹ ʹ   
,    

5760000000 5760000000 

 ʹ  ʹ   ,  
 

1015488 1015488 

 ʹ  ʹ    

,    
5500800000 5500800000 

 ʹ  ʹ ʹ   
,    

5760000000 5760000000 

 ʹ  ,  /  124,355 122,396 

 ʹ   ,   - 61779024 
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 ʹ  3.1 

 

 

 

 

 

 

 

 

 

 

 

  ʹ  ʹ  ʹ   ʹ  ʹ , 
. : 

6
1 2Pr ( - ) 10В В Т      , (107) 

 1B  –  ʹ  ʹ    ʹ ʹ , / ; 

2B  – ʹ   ʹ  ʹ   ʹ ʹ , / ; 

7600T   –  ʹ  ʹ  ʹ     ʹ   
ʹ   ʹ  ʹ , / ; Ц = –  ʹ , / . Pr = , − , ⋅ ⋅ = . 

 ʹ ,   ʹ ʹ  ʹ  ʹ   
ʹ ʹ    ʹ  ʹ  ʹ  ʹ  
ʹ    ʹ  ʹ  67,95 . /  

 ʹ   ʹ  
,  /  

111,666 109,846 

 ʹ   ʹ  ,  
/  

12,689 12,55 

 ʹ  ʹ   
ʹ  ,  / ·  

0,546 0,537 

 ʹ  ʹ   
ʹ  ʹ , / ,  /  

90,63 89,64 

 ʹ  ʹ   ,  
./  

67956926,4 
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 ʹ  ʹ   ʹ ʹ  ʹ  
 ʹ  ʹ  ʹ  ʹ  ʹ , 

ʹ ʹ    ʹ , ʹ  ʹ    ʹ  
ʹ  ʹ  ʹ .  

  ʹ  ʹ  ʹ ʹ  ʹ , 
ʹ  ʹ  ʹ  ʹ   ʹ , 

ʹ  ʹ  ʹ  ʹ ʹ  ʹ :  
ʹ ,  ʹ , ʹ ʹ , ʹ   ʹ .  

 ʹ  ʹ ʹ   ʹ ʹ , 
ʹ   ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ , ʹ   ʹ  ʹ  ʹ  ʹ  ʹ .  

  ʹ  ʹ  ʹ  ʹ  – ʹ  
ʹ ,  ʹ ʹ   ʹ  ʹ  ʹ  ʹ  

ʹ  ʹ .  

  ʹ ʹ   ʹ  , ʹ  ʹ  
ʹ  ʹ , -ʹ , ʹ  ʹ , ʹ   

ʹ  ʹ    ʹ ,  ʹ , « ʹ  
ʹ », ʹ   ʹ  ʹ ,  ʹ   ʹ  – 

ʹ  ʹ  ʹ .  

  ʹ  ʹ    ʹ   ʹ  
ʹ   ʹ ʹ  ʹ  ʹ  ʹ  

ʹ  ( ʹ ) ʹ   ʹ  ʹ . ʹ ,  
ʹ  ʹ  ʹ  ʹ  ʹ  ʹ  ʹ   

ʹ  ʹ  ʹ  ʹ , ʹ   ʹ  ʹ  
 ʹ   ʹ  ʹ .  

 ʹ  ʹ   ʹ  ʹ ʹ   ʹ  
ʹ  , ʹ  ʹ ʹ   ʹ  

 ʹ ʹ   ʹ   ʹ . 
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3.1.1  ʹ  ʹ   ʹ  ʹ   

 ʹ   ʹ  ʹ  ʹ   
ʹ  ʹ  ʹ  ʹ    ʹ : ʹ  

, ʹ  ʹ , ʹ  ʹ  ʹ . 

 ʹ    ʹ   ʹ  3.2. 

 3.2́ –  ʹ   ʹ ʹ   

 ʹ  
 ʹ  

 
ʹ  

 –  
ʹ  

 
ʹ ,  

 
ʹ ,  

 

 
ʹ  

 670 4 000 2 680 000,0 

   1 26368335 26368335 

   1 598000 598000 

 
ʹ  

-  314989,88 254 292,85 

 

 
ʹ ʹ  -

121 -2́5-211 
 1 1300000 1300000 

  1 58596300 58596300 

  670 4700 3149000 

 ʹ  ʹ  ʹ  3,965 

  ʹ   ʹ  ʹ   232516592 

 

 

3.1.2  ʹ   ʹ  ʹ  

  ʹ      ʹ  ʹ  
 ʹ  ʹ . 
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 ʹ   ʹ  ʹ , . ./ : 

( )П В В Т    , (108) 

 В  –  ʹ  ʹ   ʹ , / ; 

В  –  ʹ  ʹ   ʹ ʹ , / ; 

7600T   –  ʹ  ʹ  ʹ     ʹ   
ʹ   ʹ  ʹ , / ; Ц =  –  ʹ , / . = , − , ⋅ ⋅ = ,  . / . 

 ʹ  ʹ , . ./ : 

aU К Н  ,  (109) 

 К  – ʹ  ʹ , . .; 

6,7%Н   –  ʹ . = , ⋅ , = ,  . ./ . 

 ʹ    ʹ   ʹ , . ./ : 

0,8 aП П U   . (110) = , ⋅ , + ,  = ,  . ./ . 

 ʹ  ʹ  ʹ  ʹ  ʹ . 

 ʹ ʹ  , . : 

10

0 (1 )n
n

ПДД K
E

 


, (111) 

 0,1E   –  ʹ ; 

n –   ʹ . 
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 ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ  ʹ  ʹ   – 67  ʹ  ʹ   

ʹ    ʹ   ʹ  3.3. 

 3.3 –  ʹ  ʹ  ʹ  

 
 ʹ  ( ) 

0 1 2 3 4 5 6 7 8 

 ʹ  
 

ʹ  
ʹ , 

.  

-2
32

,5
1 

55
,8

5 

55
,8

5 

55
,8

5 

55
,8

5 

55
,8

5 

55
,8

5 

55
,8

5 

55
,8

5 

   
ʹ   
ʹ /  

 

44
,6

84
 

44
,6

84
 

44
,6

84
 

44
,6

84
 

44
,6

84
 

44
,6

84
 

44
,6

84
 

44
,6

84
 

 ʹ  
, . .  

60
,1

9 

60
,1

9 

60
,1

9 

60
,1

9 

60
,1

9 

60
,1

9 

60
,1

9 

60
,1

9 

 ʹ  ʹ , 
. . 

 

40
,6

21
8 

36
,9

28
9 

33
,5

71
7 

30
,5

19
7 

27
,7

45
2 

25
,2

22
3 

22
,9

29
9 

20
,8

45
4 

 ʹ  ʹ  
ʹ  

, . . -2
32

,5
1 

-1
91

,8
94

 

-1
54

,9
65

 

-1
21

,3
94

 

-9
0,

84
2 

-6
3,

12
9 

-3
7,

90
6 

-1
4,

97
6 

5,
86

93
 

 

 

 ʹ  ʹ   7 –   ʹ ʹ   ʹ   ʹ  

ʹ  .  ʹ  ʹ  . 
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3.2  ʹ  ʹ ʹ  ʹ   
ʹ   ʹ  ʹ  

 ʹ  ʹ   ʹ , . . ʹ  ʹ  
 ʹ    ʹ   ʹ  ʹ , / ʹ : 

PT =8760-T , (62) 

 T  –  ʹ   , ; 

PT =8760-1160=7600  

 ʹ ʹ   , ʹ  : 

W=N T
, (63) 

N  – ʹ  ʹ  , ʹ ; 

T  –  ʹ  ʹ  ʹ  ʹ , . ʹ ё  

ʹ  ʹ  ʹ ; 

800 7200 5760000  W  

 ʹ  ʹ ʹ , : = ,(64) 

 PT  –  ʹ  ʹ  , ; = = ,  (65) 

 ʹ  ʹ , ʹ : = 𝑛 , (66) 

 n  –  ʹ ; 

757,9
757,9

1
P  

 (67) 
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 ʹ ё   ʹ    ʹ  3.4. 

 3.4 –  ʹ - ʹ  ʹ  ʹ  

 

 

 ʹ  

 ʹ  

 

 

 

 

   

 ,   800000 800000 

 ʹ  ʹ  -800 -800 

 ʹ  ʹ  

 ,   
7600 7600 

 ʹ  ʹ ʹ   
,    

5760000000 5760000000 

 ʹ  ʹ   ,  
 

1015488 1015488 

 ʹ  ʹ    

,    
5500800000 5500800000 

 ʹ  ʹ ʹ   
,    

5760000000 5760000000 

 ʹ  ʹ , /  124,355 123,493 

 ʹ   ,    - 27184032 

 ʹ   ʹ  
,  /  

111,666 110,907 
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 ʹ  3.4 

 

  ʹ  ʹ  ʹ   ʹ  ʹ , 
. : 

6
1 2Pr ( - ) 10В В Т      , (68) 

 1B  –  ʹ  ʹ    ʹ ʹ , / ; 

2B  – ʹ   ʹ  ʹ   ʹ ʹ , / ; 

7600T   –  ʹ  ʹ  ʹ     ʹ   
ʹ   ʹ  ʹ , / ; Ц = –  ʹ , / . Pr = , − , ⋅ ⋅ = . 

 ʹ ,   ʹ ʹ  ʹ  ʹ   
ʹ ʹ    ʹ  ʹ  ʹ  ʹ  
ʹ    ʹ  ʹ  67,95 . /  

 ʹ  ʹ   ʹ ʹ  ʹ  
 ʹ  ʹ  ʹ  ʹ  ʹ , 

ʹ ʹ    ʹ , ʹ  ʹ    ʹ  
ʹ  ʹ  ʹ .  

  ʹ  ʹ  ʹ ʹ  ʹ , 
ʹ  ʹ  ʹ  ʹ   ʹ , 

 ʹ   ʹ  ,  
/  

12,689 12,586 

 ʹ  ʹ   
ʹ  ,  / ·  

0,546 0,542 

 ʹ  ʹ   
ʹ  ʹ , /  

90,63 89,903 

 ʹ  ʹ   ,  
./  

29902435,2 
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 ʹ  ʹ  ʹ ʹ  ʹ :  
ʹ ,  ʹ , ʹ ʹ , ʹ   ʹ .  

 ʹ  ʹ ʹ   ʹ ʹ , 
ʹ   ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ , ʹ   ʹ  ʹ  ʹ  ʹ  ʹ .  

  ʹ  ʹ  ʹ  ʹ  – ʹ  
ʹ ,  ʹ ʹ   ʹ  ʹ  ʹ  ʹ  

ʹ  ʹ .  

  ʹ ʹ   ʹ  , ʹ  ʹ  
ʹ  ʹ , -ʹ , ʹ  ʹ , ʹ   

ʹ  ʹ    ʹ ,  ʹ , « ʹ  
ʹ », ʹ   ʹ  ʹ ,  ʹ   ʹ  – 

ʹ  ʹ  ʹ .  

  ʹ  ʹ    ʹ   ʹ  
ʹ   ʹ ʹ  ʹ  ʹ  ʹ  

ʹ  ( ʹ ) ʹ   ʹ  ʹ . ʹ ,  
ʹ  ʹ  ʹ  ʹ  ʹ  ʹ  ʹ   

ʹ  ʹ  ʹ  ʹ , ʹ   ʹ  ʹ  
 ʹ   ʹ  ʹ .  

 ʹ  ʹ   ʹ  ʹ ʹ   ʹ  
ʹ  , ʹ  ʹ ʹ   ʹ  

 ʹ ʹ   ʹ   ʹ . 
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3.2.1  ʹ  ʹ   ʹ    

 ʹ   ʹ  ʹ  ʹ   
ʹ  ʹ  ʹ  ʹ    ʹ : ʹ  

, ʹ  ʹ , ʹ  ʹ  ʹ . 

 ʹ   ʹ  ʹ   ʹ  3.4. 

 3.4 –  ʹ   ʹ ʹ   

 ʹ  
 ʹ  

 
ʹ  

 –  
ʹ  

 
ʹ ,  

 
ʹ ,  

 

 
ʹ  

 600 4 000 2400000 

 
 

 1 21900375 21900375 

 
ʹ  

-  330000 330000 

 

   1 48667500 48667500 

  600 4700 2820000 

  ʹ   ʹ  ʹ   76117875 

 

 

3.2.2  ʹ   ʹ  ʹ  

  ʹ      ʹ  ʹ  
 ʹ  ʹ . 

 ʹ   ʹ  ʹ , . ./ : 

( )П В В Т    , (112) 

 В  –  ʹ  ʹ   ʹ , / ; 
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В  –  ʹ  ʹ   ʹ ʹ , / ; 

7600T   –  ʹ  ʹ  ʹ     ʹ   
ʹ   ʹ  ʹ , / ; Ц =  –  ʹ , / . = , − , ⋅ ⋅ =  / . 

 ʹ  ʹ , . ./ : 

aU К Н  ,  (113) 

 К  – ʹ  ʹ , . .; 

6,7%Н   –  ʹ . = , ⋅ , = ,  . ./ . 

 ʹ    ʹ   ʹ , . ./ : 

0,8 aП П U   . (114) = , ⋅ , + , = ,  . ./ . 

 ʹ  ʹ  ʹ  ʹ  ʹ . 

 ʹ ʹ  , . : 

10

0 (1 )n
n

ПДД K
E

 


, (115) 

 0,1E   –  ʹ ; 

n –   ʹ . 

 ʹ  ʹ  ʹ  ʹ  ʹ   
ʹ  ʹ  ʹ   – 67  ʹ  ʹ   

ʹ  ʹ   ʹ   ʹ  5.3. 
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 3.5 –  ʹ  ʹ  ʹ  

 
 ʹ  ( ) 

0 1 2 3 4 5 6 7 8 

 ʹ  
 

ʹ  
ʹ , 

.  

-7
6,

11
78

 

24
,5

77
3 

24
,5

77
3 

24
,5

77
3 

24
,5

77
3 

24
,5

77
3 

24
,5

77
3 

24
,5

77
3 

24
,5

77
3 

   
ʹ   
ʹ /  

 

19
,6

61
8 

19
,6

61
8 

19
,6

61
8 

19
,6

61
8 

19
,6

61
8 

19
,6

61
8 

19
,6

61
8 

19
,6

61
8 

 ʹ  
, . .  

24
,7

4 

24
,7

4 

24
,7

4 

24
,7

4 

24
,7

4 

24
,7

4 

24
,7

4 

24
,7

4 

 ʹ  ʹ , 
. . 

 

17
,8

74
4 

16
,2

49
4 

14
,7

72
2 

13
,4

29
3 

12
,2

08
4 

11
,0

98
6 

10
,0

89
6 

9,
17

24
 

 ʹ  ʹ  
ʹ  

, . . -7
6,

11
78

 

-5
8,

24
34

 

-4
1,

99
39

 

-2
7,

22
17

 

-1
3,

79
23

 

-1
,5

83
89

 

9,
51

47
1 

19
,6

04
3 

28
,7

76
7 

 

 

 ʹ  ʹ   5 –   ʹ ʹ   ʹ   ʹ  

ʹ  .  ʹ  ʹ  . 
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4  ʹ  ʹ  

 ʹ ʹ   ʹ   ʹ  ʹ   
 ʹ ʹ   ʹ  ʹ  ʹ  

 . ʹ  ʹ   ʹ  ʹ  ʹ  ʹ , 
  , ʹ ,  ʹ  ʹ  ʹ   ʹ ,  

  ʹ ʹ   ʹ   ʹ , . ʹ   
,  ʹ  ʹ    ʹ  ʹ ,  ʹ   

,  ʹ  ʹ ʹ  ʹ .  ʹ  
  ʹ  ʹ  ʹ  ʹ   ʹ  ʹ  

 ʹ   ʹ   ʹ  ʹ . 

 

4.1  ʹ  ʹ  ʹ    

 ʹ  ʹ    ʹ  ʹ : 

 ʹ  , / : 𝑀 = ∙ ∙ ∙ − 𝜂 ∙ − 𝜂             (116) 

    𝑆  - ʹ    ʹ  ʹ , %; 
 -  ʹ   ʹ , / ; 𝜂 =  - ʹ   ʹ    ʹ ; 𝜂 = ,  -  ʹ  , ʹ   ʹ ; 

 𝑀 = ∙ ∙ , ∙ , ∙ − ∙ − , = ,   

  ʹ   ʹ   ʹ  ʹ : 

 ʹ     ʹ  ʹ   ʹ  ʹ   
 ʹ , / : 

𝑀 = ∙ +𝑞 ∙ ∙ ∙ ( − 𝜂 )        (117) 

     𝜂 = ,  -  ʹ  ʹ ; = ,  -  ʹ    ʹ  ʹ ; 

 -   ʹ  ʹ ; 
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𝑀 = ∙ , , + , ∙ , , ∙ , ∙ − , = ,    

 ʹ  ʹ    ʹ  ʹ : 𝑀 𝑥 = , ∙ − ∙ 𝐾 ∙ ∙ ∙ − 𝑞 ∙ ∙ − 𝜉 ∙ ∙ ∙ ∙ 𝜉   

 𝐾 = ,  - ʹ , ʹ  ʹ  ʹ   1 ʹ  
 ʹ  ʹ , /  ; = , + , ∙ , = ,   = , + , ∙ , = ,   = ,  - ʹ , ʹ  ʹ  ʹ ; =  - ʹ , ʹ  ʹ ʹ    ʹ  

ʹ ; 𝜉 = ,  - ʹ , ʹ   ʹ    ʹ ; 𝑀 𝑥 = , ∙ − ∙ , ∙ , ∙ , ∙ − , ∙ , ∙− , ∙ ∙ , ∙ ∙ , = ,   

 ʹ  ʹ : 𝑀 = 𝑀 + 𝑀 + 𝑀 𝑥 ∙ 𝑆 𝑥         (118) 𝑀 = , + , + 359,661 ∙ ,, ∙ =   
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Ч  

 

 ʹ  ʹ ʹ  ʹ  ʹ   – 67 

ʹ   – 1  ʹ  ʹ  ʹ   ʹ   

ʹ  ʹ  ʹ  . 

  ʹ  ʹ  , ʹ  ʹ   

ʹ   ʹ  ʹ  ʹ  ʹ  ʹ  

ʹ   – 67 ʹ  – 1. 

 ʹ   ʹ  ʹ  ʹ    ʹ  

ʹ , ʹ   ʹ  ʹ ʹ  

ʹ   ʹ  ʹ  . 

 ʹ  ʹ   ʹ  ʹ  ʹ   

ʹ   ʹ  ʹ   ʹ  ʹ  

 ʹ  ʹ  ,  ʹ  ʹ  ʹ  ʹ  

 – 1. 
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