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2. -   

2.1    . 

-     Ц =20070  

-    ё   Цφ =20070  

-    П=0,014 

 -    vmax =82 /  =22,8 /  

 -    Ы =0,55  

-         p=7  

-    l=6 

-    х=0,7 

-   ρ=1,25 / 3 

-    =2,044  

-   =3,95  

-     =0,65 

-     ψmax =0,18 

-      =0,8 

 -   , η  φ=0,91. 

-       Чmax=2300  -1 

-      Чmin=900 -1 

-     q=190 / /  

 -   ( ) Ne=210  
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2.2       

     : 

Ne max =
aaxaa VFcVgm


 3

maxmax
5,0

 


,       (2.1) 

     Nemax –   , ; 

ψ –   ; 

ma –   , ;  

g –   , / 2; 

ρ –  , / 3; 

cx –   ; 

Fa  –    , 2; 

V  max –   , / ; 

 η  –  .  

    : 

η  = 0,98  · 0,996l ,                                             (2.2) 

 p –        , 

 l –   , 

η  = 0,987 · 0,9966 = 0,847 

   

Ne max =
, ∙ ∙ , ∙ , + , ∙ , ∙ , ∙ , ∙ ,,   =144,5 . 

     : 

                                               

  max e
max e η

N
N 

                                        
(2.3) 

   –    . 
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� � = ,, =  кВ  

      : 

Fa = B ∙ H ∙К  ,                                                   (2.4) 

   B –   , ; 

Ha –  , ; 

К  –    . 

Fa = 2,01·3,09·0,65= 4.037 2. 

  

2.3     

                                              Ne = ����� , кВ   (2.5) 

 

  Ne max-   , 
,  

ma -   ,  

Ne = ����� = , = ,  кВ /                                     

 

2.4     

              
. 

        –    
         

         . 
      .  

            
,       

   .    
Ne=f(ne)    : 
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 Ne –    , ; 

Ne max –   , ; 

ne –       , / ; 

ne max –                      
, / ; 

 А1=0,5;  А2=1,5 – ,      (   
 ). 

   Me=f(ne)   : 

e

e
e

n

N
M







31030
,      (2.7) 

 Me –     ,  ; 

Ne –  , ; 

ne –       , / . 

          
 900…2300 /     2.1  

 

 2.1      

 
 

 
 Ч, -

1 

900 1000 1200 1400 1600 1800 2000 2200 2300 

, 
N,  

76 87,9 110,7 133,2 154,8 174,4 191,4 204,8 210 

 
 

, .  

814 840 881 909 924 926 914 889 872 
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1 

900 1000 1200 1400 1600 1800 2000 2200 2300 

, 
N,  

82 96 127 153 173 182 188 190 191 

 
 

, .  

791 830 923 949 939 879 819 751 722 

 

2.5    

             
 . 

      : 

max

max105,0
aРК

e

Vii

nr
i




 ,    (2.8)             

    V  max –   , / ; 

r   –   , ;  

i –   5-    ; 

 

maxn  –     ; 

i –    . 

= , ∙ , ∙ , = ,  

      ( i  =1,21)   
   i  = 6,77 

= к∙ ,, ∙ , = ,  

      : 

)       
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= �∙ ∙�∙��� ∙ ,                                           (2.9) 

)       = ∙ ∙��� ∙��� ∙ ,                                (2.10) 

)         = ∙ ∙��� ∙��� ∙ ,         

 mφ - ,    , , 

φ -      , 

r  -   , , 

Me max -   , ∙ , 

η  -  , 

ma -   , , 

Ψmax -    , 

Va min -    , / . 

 

 

   : 

) ii = ∙ ,  ∙ ,  ∙ ,∙ , = ,  

) ii = ∙ ,  ∙ ,  ∙ ,∙ , = ,  

) ii = , , · , = ,  

      i = к∙                                                     (2.11) 

 i 1 -       
  

 ,  
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i .  -    . ii = ,, ∙ , = ,  

    = =                                                 (2.12) 

i1  = 5,22;  i2  = 2,90;  i3  =1,52;  i4  =1,00;  i5  = 0,664;  i .х.  = 5,22 

2.6    

        

 ѐ         Pk=f(ua). 

          
: � = ∙ ∙��к                                                  (2.13) 

 Pk –    ё  , ; 

h  –  ; 

i  –   ; 

 rk –   ;  

i  = i  ×i  × i  , 

       

(2.14) 

 i  –    ;  

t  -    ;  

t  -     

 

  2.3    

 -   
 

42,761 -   1  
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23,756 -   2  

12,451 -   3  

8,192 -   4  

5,439 -   5  

75,980 -   1  

42,211 -   2  

22,124 -   3  

14,556 -   4  

9,665 -   5  

 �� = , ∙�
                                          ( 2,15) 

   : �� = , ∙ ,, = ,  /    

  : �� = , ∙ ,, = ,  /    
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 2.1   

2.7    

     : 

Nk=Nf+Na+Nw+Nj,                                          (2.16) 

 Nk – ,   ё    , ; 

 

Nf –      , ; 

Na –     ё , ; 
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Nw –      , ; 

Nj –      , . � �� ∙ � = ∙ ∙ ∙ �� ∙ � + � ∙ ∙ �� ∙ + , � ∙ � ∙ ��� ∙ � + � ∙ � ∙�� ���                                                                                                                     (2.17) 

       
   ё ,  ,   ё  (Nk) 

        
 (Nf+Nw). 

Nk  = Pk ×Va , 

                                                 

(2.18) 

 V  –   , / . 

   ё       
 .     . : 

Nk  =83862,9×0,7 =146,2 , 

   ѐ        

   .  

Nk  = 6419,5× 22,8 =146,2 , 

     : 

                                                     N f  = ma × f × g ×Va ,  (2.19) 

        
    . : 

N f  = 20070× 0,018×9,8 × 0,7 = 2,5 , 

        
 .     . : 

N f  = 20070× 0,018×9,8 × 22,8 = 80,7 , 

     : 

 � = ∙ � ∙ � ∙ �� ∙ �                                       (2.20) 

 Fa –    , 2; 
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F   = 4,957 2 ; 

βw –   0,4…0,5 

 

Cx =0,8 -   

        
: 

N w  = 0,5 × 0,8 ×1,25× 4,957× 0,73  = 1,08  

        
 : 

Nw  = 0,5 × 0,8 ×1,25× 4,957× 22,83  = 29376,1  = 29,4  

      2.2. 

 

 2.2   
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2.8    

      

  D       

   .    

      ё     

   : = � −��∙ ,                                               (2.21) 

 D –   ; 

 

Pw –   , ; 

-   . � = , ∙ � ∙ � ∙ ����                                  (2.22) 

      .      . .: 

Pw  = 0,5 × 0,8 ×1,25× 4,957×1,72  = 7,16  , 

      .      . .: 

Pw  = 0,5 × 0,8 ×1,25× 4,957×3,12  = 23,8  , 

      .      . .: 

Pw  = 0,5 × 0,8 ×1,25× 4,957× 22,82  =1288,4  . 

      .      . .: 

Pw  = 0,5 × 0,8 ×1,25× 4,957×12,82  = 406,07  . 

      .     
. .: = − ,∙ , = ,  

      .     
. .: = − ,∙ , = ,  
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      . .    
. .: = , − ,∙ , = ,  

      . .    
. .: = , − ,∙ , = ,  

      2.3 
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 2.3   

 

2.9   

       : = �−� ∙                                          (2.23) 

       j –  ; 

δj – ,     ; 

  

                                δ j  = 1,04 +  

0,04·i 2 ·i  , (2.24) 

,       
     . : 

δj  = 1,04 + 0,04×5,222 ×1,21 = 2,359 

,       
     .  

δj   1,04  0,045,222  2,15  3,383 

,       
     . : 

δj   1,04  0,04 0,6642 1,21  1,061 

j  ,       
     . : 

δj   1,04  0,04 0,6642  2,15  1,078 

        . : = , − ,, ∙ , = ,  /  

 

        . : 
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= , − ,, ∙ , = ,  /  

        . : 

 = , − ,, ∙ , = ,  /  

        . : = , − ,, ∙ , = ,  /  
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      2.4.

 

 2.4   

 

 

2.10      

      .  
      ,     

     ,  : 
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j    0,5ji   ji1 , (2.25) 

 j  –      , / 2; 

ji  ji+1 –         
, / 2; 

i –   . 

  , ,  Vi  Vi+1    
   : = − −�                                              (2.26) 

 ti –        Vi  Vi+1, . 

  ( )     i-   : = � + −��                                      (2.27) 

        = ∑ =                                (2.28) 

 t –        Vmin  Vmax, ; 

n –  . 

 ё    ё  ,     
        

V ,    : 

V    0,5Vi  Vi1 , (2.29) 

 V  –      Vi  Vi+1, / . 

        ,       Vi  
Vi+1   : 

Si   V  ti , (2.30) 

 Si – ,     ti, . 

       t   : 
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 � = ∑ �=                                                        (2.31) 

 S –   ,    t, . 

         ё  ё   ,  
      . 

           ,  
  .  ,      
 ,       

,   .    
     ,  0,9 - 0,95 Vmax. 

          5 - 10 % 

 . 

        2.5. 
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 2.5      

 

2.11  ё   

       ё       : 

� = � � ��� − √ −��� ++                               (2.32) 

 Dmax –   ё    , °. 
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� = � � , − , √ − , + ,+ , = , ° 

  ё      : ∝ � �= � � �� ∙ � −                                  (2.33) 

 amax j –   ё    , °. 

amax j= 28,3° 

 

 

    

 

        ,   ,   
-236     .  

     ,  
  . 

  ,     
  ,      

  .  
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3   

3.1       . 

      

        

         

       . 

  (3.1)     . 

n

QVB
q

600

**
                                                      (3.1) 

q  –     , / ; 

B –   , ; 

V –   , / ; 

Q –    , / ; 

N – -    . 

     B = 9 , -   

n= 18,   V = 10 / ,    Q = 70 

/ . 

     (3.1)  : 

58,0
18*600

70*10*9
q /  

   3 3 ,      10.5 /  

        166 . 

3.2        
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     B = 9 , -   

n= 18,   V = 30 / ,    Q = 500 

/ . 

     (3.1)  : 

5,12
18*600

500*30*9
q /  

3.3   

   –     (3.1). 

 

 3.1       
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       (3.2) 

 

 3.2 -     

        

   500 – 2000 .    

    . 

3.4   

         

     .      

       ,   

         .  
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        ,   
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 « ».     

.     –  

   ,    , 

.   ,    . 

    .  24    

  -10  +50  . 

 « »    3.3 

 

 3.3 -  « » 

  «  –  ».     

ё  ,    .   

   0.1 – 0.5 % (1   1000  ),   

  .    9.0 – 11.0;  

 –  ,   ;    

3.5%  –  . 
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,     ,    

  .     0.58 / , 
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4   

 

            

  . 

        «  »  

      

    .   ,   
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.      

  ,     

,   ,    

. 

            

 ,   ,     

      . 

           

   ё       

    .   , 

ё   ,  

 .      

     ,  

    . 

             45. 

    ,  4 ,  

 10  1050-88,  16   18 .  
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   -478, -478.01 

 

 

 

 

 

 

 4.1 –    -478, -

478.01 

 

        -478    

        

.          

   .      

         - 

20°  +40° . 

     

   4.1. 
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   ,      

      ,   

     . 

           -  . 

    ,   ,    

 USB -    .    

   ,       

 .        ,  

         

 .  

        ,  

       1  10   

 .          

 4.1 -    : 

 

      

500  (50 / 2) 
16  

   2200  

       ( ) 300  

  20 /  

    2°30’ 
    140  

     2300  

         850  

  1 

  25  

   30  

  1450 ./  

   ,  3150 2275 2350  
   11000  
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        .   

     . 

    - «  », « », 

«  », «  », «  ». 

    (  )    

   .       

. 

 

-   2 165 

 4.3 –     2 165 

   ,  1500 

   

-  20 

-  15 

 , /   

-  20-1600 

-  8-200 

, /  0,25 

   ,  6,7 

 , :  

-  4330 

-  2590 

-  2585 

 

4.2     

 

4.2.1    

   ,      ,  

    18 ,      

 9 ,        18 . 

 16 .  9  

 ;   10903-77;  
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    – 9; 

 - S=0,25 /  

 
 4.2 –    

 

        

  9  4010-77.  

  Dc =9 ,  t=4 ,  

 S=0,25 / . 

        
qD Kυ υυ= ym xT t S

 
 

,                                                   (4.3) 

     -      ,  

  : 

K =Kυ υ uυ lυ  ,                                                     (4.4) 

          - ,    

, 

         : 
nυ

750=Cυ σ
 
  
 

,                                              (4.5) 
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    10,   

 =900 . n=1,0,   = 0,7 /13/ 

      58,0
1

900

750
7,0  










mvК ; 

l - ,    ; 

l=1,0 /13/ 

u - ,   , u=1,0 /13/. 

,                                   =0,58  1,0  1,0=0,58. 

=9,8, q=0,4, y=0,5, m=0,2. 

 -  ,     =35  /13/. 

V /9,258,0
5,0

12
2,0

35

4,0
258,9 


  

     : 

1000 υ
n=

π D



,                                                      (4.6) 

     n /2,37
2514,3

9,21000 

  

      n  = 1600 / . 

 Dn
V /6,125

1000

16002514,3

1000
  . 

    : 
q y

M=10 C D s Kp    ,                                               (4.7) 

 =0,041; q=2,0; y=0,7 /13/; 

K  =      

   : /13/. 

      = = 15,1
75,0

750

900 









 

, =10  0,041  222  0,250,7  1,15 = 86,4  . 

 : 
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q y
P =C D s Kp p0

   ,                                                (4.8) 

=143; q=1,0; y=0,7 /13/. 

0=10  143  521,0  0,250,7  1,15 = 32,4 . 

    :  
M υ

N=
1020 60




,                                                    (4.9) 

 -  ,  , 

 -  , / . 

N 176,0
601020

6,1254,86 


 ,   6,7 .                

   

Sn

L
T

xp

o 
 ..

,                                                      (4.10) 

To 4,1
25.07,32

12



                                                                   

     /14/: 

   ; 

   ; 

    ; 

    . 

t  =0,12  /14,  2,6/; 

t =0,26  /14,  14/; 

t =0,16  /14,  15/. 

    : 

t =0,12+0,26+0,16=0,54 . 

     (29): 

t =t +t ,                                                     (4.11) 

t  =1,4+0,54=1,94 ; 

t =7% t =0,071,94= 0,13  /14,  16/; 

t =2% t =0,021,94=0,03  /14,  18/. 

    : 
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t  = 0,13+0,03+0,54+1,4=2,1 . 

 

4.2.3    

 16 ,   18 . 

 ;   10903-77;  

    – 9; 

 - S=0,25 /  

 
 4.3 –    

 

             

  9  4010-77.  

  Dc =18 ,  t=4 ,  

 S=0,25 / . 

        
qD Kυ υυ= ym xT t S

 
 

,                                               (4.12) 

     -      ,  

  : 

K =Kυ υ uυ lυ  ,                      (4.13) 

          - ,    

, 

         : 
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nυ
750=Cυ σ

 
  
 

,                                              (4.14) 

    10,   

 =900 . n=1,0,   = 0,7 /13/ 

      58,0
1

900

750
7,0  










mvК ; 

l - ,    ; 

l=1,0 /13/ 

u - ,   , u=1,0 /13/. 

,                                   =0,58  1,0  1,0=0,58. 

=9,8, q=0,4, y=0,5, m=0,2. 

 -  ,     =35  /13/. 

V /9,358,0
5,0

12
2,0

35

4,0
528,9 


  

     : 

1000 υ
n=

π D



,                                               (4.15) 

     n /9,23
5214,3

9,31000 

  

      n  = 1600 / . 

 Dn
V /2,261

1000

16005214,3

1000
  . 

    : 
q y

M=10 C D s Kp    ,                                              (4.16) 

 =0,041; q=2,0; y=0,7 /13/; 

K  =      

   : /13/. 

      = = 15,1
75,0

750

900 









 

, =10  0,041  522  0,250,7  1,15 = 483  . 
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 : 
q y

P =C D s Kp p0
   ,                                          (4.17) 

=143; q=1,0; y=0,7 /13/. 

0=10  143  521,0  0,250,7  1,15 = 32,4 . 

    :  
M υ

N=
1020 60




,                                                  (4.18) 

 -  ,  , 

 -  , / . 

N 06,2
601020

2,261483 


 ,   6,7 .                

   

Sn

L
T

xp

o 
 ..

,                                                             (4.20) 

To 0,2
25.09,23

12



                                                                   

     : 

   ; 

   ; 

    ; 

    . 

t  =0,12  /14,  2,6/; 

t =0,26  /14,  14/; 

t =0,16  /14,  15/. 

    : 

t =0,12+0,26+0,16=0,54 . 

     (4.21): 

t =t +t ,                                                             (4.21) 

t  =2,0+0,54=2,54 ; 

t =7% t =0,072,54= 0,17  /14,  16/; 

t =2% t =0,022,54=0,05  /14,  18/. 
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    : 

t  = 0,17+0,05+0,54+2,0=2,76 . 

4.3   

     ,  

    ,   , 

       . 

,    ,  .   

       , 

     . 

        

 ,        

        . 

        

  30, 60, 90  120°. 

    1   

       , 

  ,     ,  ,  

   .       4  8. 

    ,  

,   ,      

 ,      . 

    4  5-   . 

 2  3-     . 

,        

  . 

 ( . 191)     ,    

 ( ) —    .     

   ,   —   .  

   12—35     
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,        24—100  — 

 . 

  ,    ,   

     —   

  . ,      

 ,   ,    

     . 

  4.4   . 

 

. 4.4  

-  —       ,  — 

   ,  —    

     ,  — ,  

    ,  — ,  

   ,  —      

  

    

 

        45. 
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5.     

       

      

. 

1)     ,  

  ,   .    

      . 

  ( , ) -     

     ( , ). 

   ,     

  . 

   

    ,    

,     5.1. 

 5.1 –    

 -  
  . 

. 
, 

. 
 . . 
, . 

 
 , 

. 

 4320 1 3 500 000 3 500 000 630 000 2 870 000 

-  
 1 135 000 135 000 24 300 110 700 

 1 1 000 1 000 180 820 

  1 20 000 20 000 3 600 16 400 

  1 500 500 90 410 

   1 5 000 5 000 900 4 100 

 1 500 500 90 410 
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   15 750 15 750 2 835 12 915 

      3 677 750 661 995 3 015 755 

 

 

 

 

 ,      

 3 015 755 .  . 

     4  ( . 

2).  

 5.2– ,    

 

   - , . 

  
, 

./  

  5 2 190 

   4 2 150 

 

           

  « - » (   5.3, 5.4). 

 5.3 -      

 . .     

1    
 

.   190 150 

2   / .( ) 160 160 

3    . 30 400 24 000 

4  10%  . 3 040 2 400 

6 .  15%  . 5 016 3 960 

7     . 38 456 30 360 

8   30%\ . 11 537 9 108 
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9       . 26 919 21 252 

 

 5.4 –   ,     

    

  
.        

. 
1  2  3  

1    
,  

. 4 4 4   : 

1.1  , 
  

  . 4 4 4 

2     
 : . 1 651 584 1 651 584 1 651 584 

2.1    . 1 156 109 1 156 109 1 156 109 

2.2   (30%)  . 495 475 495 475 495 475 

 

        5 

   . 

   -      ( . 1). 

  -    , 

    ( , , 

) (145%     ).  

 : 

-  , ,     

  ; 

-     ,   

 ( ,  , , , 
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),    ; 

-          

 ,   ;  

-    ,   , , 

 ,    ; 

- ,     ,  

  ; 

-     , 

  ; 

-      ,    

     . . 

  - ,     

  (45%     

).   :  

- -  ;  

-   ;  

-         

   ; 

-      ;  

-    , ,   

. . ;  

-      .  

     -    . 
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  –       

 ,   30%   .  

  –  ,    , 

, ,  (1%   ). 

    : 

-    ; 

-  ,    .; 

-    ( ),   

; 

-           

( ); 

-   ; 

-    ; 

-  ; 

-   ; 

-      . 

       , 

    –  ,  

     .     

    25%   . 

 5.5 –     

   ( .) 

1     3 015 755 

2      137 632 

https://www.audit-it.ru/terms/taxation/predstavitelskie_raskhody.html
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3    41 290 

4    199 566 

5    61 934 

6    3 256 611 

7    32 566 

8       3 227 243 

9   806 811 

10   4 034 053 

11       726 130 

12    4 760 183 

 

        3   

41 864 922 . 

 5.6 -        

  1  2  3  

1    36 189 060 36 189 060 36 189 060 

3    2 394 797 2 394 797 2 394 797 

4    743 213 743 213 743 213 

5      1 651 584 1 651 584 1 651 584 

6    495 475 495 475 495 475 

7    390 793 390 793 390 793 

8     41 864 922 41 864 922 41 864 922 

 

   12   .     

   –    . 
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 ,      , 

       .  

2)  . 

  -     (  

),       ,   

   ,  

, , , , -  

   . 

     

 .     

 . 

 5.7 –   

 -    , . 

  ( )  1 90000 

:  90000 

 

        

10%    (9000 . .). 

    99000 . 

 5.8 –    

  

  
-

 
, 

. . 

 
  

 
, . 

. 

 
  

 , 
. . 

   
 ,  99000 0 99000 
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  :      

,  9000 0 9000 

 90000 0 90000 

  0 0 0 

 

      

. 

 -         

          

   ( , ). 

,       

    ,     

,    40 000   . 

    : 

-    -      

(  ( )  (    ) 

     ,     

   . 

        

       

    1/12   (  

 =   /     

   15 ). 

    5. 9. 

 5.9 –   

  
. 
. 

1  2  3  
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1   ( ), 
  0 90000  0  0 

  :         

1.1     0  0  0 0  

1.2   18 000 6 000 6 000 6 000 

1.3   18 000 6 000 6 000 6 000 

2    
    72000       

 

3)       

( , ). 

   ,     

,    -   

          

   .  

         

10. 

 5.10 -      

  

. 

. 
1  2  3  

1    
   . 12 12 12 

3    
  . 12 12 12 

3     
 ( . 5)  . 4 760 183 4 760 183 4 760 183 

4    
   . 57 122 196 57 122 196 57 122 196 

4.1       . 10 281 995 10 281 995 10 281 995 
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4.2     . 46 840 201 46 840 201 46 840 201 

 

4)    ,   

. 

        

         

.  

 5.11 -  

  
  

 
1   

1     99 000 99 000 

2     6 031 510 6 031 510 

3  -    6 130 510 6 130 510 

 

   -   , 

    ,    

  ,   (  ). 

6)     . 

  -      

        ,  

         

,       ( . 5.12). 

 5.12 –   

  1  2  3  

1       57 122 196 57 122 196 57 122 196 

2     
10 281 995 10 281 995 10 281 995 

http://1fin.ru/?id=281&str=%D4%E8%ED%E0%ED%F1%EE%E2%FB%E9%20%F1%EB%EE%E2%E0%F0%FC&t=235
http://1fin.ru/?id=281&str=%D4%E8%ED%E0%ED%F1%EE%E2%FB%E9%20%F1%EB%EE%E2%E0%F0%FC&t=701
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3      
     46 840 201 46 840 201 46 840 201 

4        41 864 922 41 864 922 41 864 922 

5    6 000 6 000 6 000 

6      4 969 279 4 969 279 4 969 279 

7      
     0  0  0 

8     4 969 279 4 969 279 4 969 279 

9     993 856 993 856 993 856 

10    3 975 423 3 975 423 3 975 423 

11     11 275 851 11 275 851 11 275 851 

 

7)      . 

       

        . 

      ,   

      14. 

     (   )  

 ( , ).    –     

. 

        

      .    

        

,     . 

       

    ,    

 . 
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        .  

         

   (    ). 

          

   –      

 . 

      .    

     (     3 ) 

         

 , . . .    

 ё     ё   .  

       

.     : 

t =1/(1+Е)t, (5.1) 

 t –   , Е –  . 

       

   (  ),  

     .     

        

  477. 

      

      5.13. 

 5.13 -       

   

 
 

   

 
  , 

% 

       3 - 5 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B5%D0%BD%D0%B5%D0%B3_%D1%81_%D1%83%D1%87%D1%91%D1%82%D0%BE%D0%BC_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
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8 - 10 

 
      

 
13 - 15 

       18 - 20 

 

    ,  

        

   .  

      16%.  

  ,     

 : 

-   ; 

-   ;  

-  . 

1.    ( )   5.2. 

 

(5.2) 

  Rt –    , .; 3t –    

 , .;  t –  ;  t – 

    ( ), .; Э –   

  ;   –    (   

). 

     

 : >0.    
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    ,      

    .    

      ( . . 

        /   

). 

2.    ( )    5.3. 

, 

(5.3) 

  ,     

, . .     ( )  

     .  

3.   ( )    4. 

эо
ч

T
АP

K
T 


    эо

ч

T
Д
K

T  , 

 

(5.4) 

  –    , ;  –  

 (  )      

        , 

.;     –       , 

   -   -  

, .; i –   (  )  Т-  , .;  – 

    ,  

   , ;  –    

         

       , .; i – 

      Т-  , .;  = 

 +  -          

      , . 
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 5.14 –      

  1  2  3  

      ( ) 

1  ,  57 122 196 57 122 196 57 122 196 

  : 

57 122 196 57 122 196 57 122 196 1.1    

2  ,  53 140 773 53 140 773 53 140 773 

  : 

41 864 922 41 864 922 41 864 922 

2.1     
   

2.2   6 000 6 000 6 000 

2.3       11 275 851 11 275 851 11 275 851 

3      
     3 987 423 3 987 423 3 987 423 

  

4   6 130 510 0 0 

  : 

4.1    6 130 510 0   0 

5    6 130 510  0 0  

6     
   0 0 0 

  

7  ,  0 0 0 

7.1 ,  0  0 0 

8  ,  0 0 0  

8.1     
   0  0 0  

8.2    
    0  0  0 
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9     
 (7-8) 0 0 0 

10      
   3 987 423 3 987 423 3 987 423 

11     3 987 423 3 987 423 3 987 423 

12  -6 130 510     

13     0,16     

14    0,86 0,74 0,64 

15    3 437 433 2 963 305 2 554 573 

16     8 955 311     

17   
 ( ) 2 824 801   

18   ( ) 1,5     

 

  : 

    3 437 433   . 

     6 130 510  . – 3 437 433  . 

 =  2 693 076  . 

    =  2 693 076 . / 2 963 305 .  = 0,9  

  1  9 . 

      . 

         

 14. 

 14 –        

 
  

, . 
   

, . 

 (  ) 4 034 053 4 034 053 
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   3 227 243 38 726 913 

   261 501 3 138 010 

 

  =      /  -

     = 3138 010 / (4 034 053 – 3 227 243) 

≈ 4 . 

    (  5.1). 

 

 5.1 –    

 

 ,        

  ,    , 

   1,      

,        

      . 

 

Т к   

0

5 000 000

10 000 000

15 000 000

20 000 000

25 000 000

30 000 000

35 000 000

40 000 000

45 000 000

0 1 2 3 4 5 6 7 8 9 10

 , .

В
к

, 
.

(Q) я   (TF)              
В к  (TR)                   (AVC)            

 4 .
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6   

 

           

    –         

.     ,    ё , 

         

.  

  ,        

,     . ё 

  ,        

    ,     

    .    

    .    ,  

 ,       

50%,      1970     10-15%.    

     75%.  , , 

     3%,    ё   

    . 

           . 

          

 ..      ё  ,  

         

,     . 

          ,  

 ,      . 

     850   , 200  

  40   .   ,    
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 ,  5   ,  25  

  17  .      

 20    .      

  200        

  .       ,  

  ,      
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 . 

       –       ,  
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  -   ,      
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,   ё   ,  

 .      

    ё   .  

  , ,   .  

         

 . 

              

 ,     

   .    

2018  (      )     

 82 199 .       

        

        (6,3%).   

    9712  (   12  

,   2017 ),  98 740  (  6,8% ).  

       .   

   ,   , 

,  ,  2018 . 

           -  (66 968 

    9062   ).   

   ,  -     

 .    — ,    12 

235 ,    — 12 464.     —   17 

 18 ,     5166 .  

          ,     , 

    .   

      ,  343 . 

            

   . ,      

       :  
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       (32 754 ).  

  (30 677 ,     4  

   ).    (23 724 ,   

 2731 ).   (7906 ,   

 1161 );    (945 

,  172  ).  

6.1   ,    

. 

      ,     

     : , 

,  ,      

 . 

       –   

      

 ,   ,  

,  . 

       –  ,  

, , ,  , , 

,    ,  

  . 

      :   

,    ; 

 ;    ( ), 

   – . 

        :  

,     ; 
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         , , 

    : 

           

      ,  ,   

 . 

           

   :   

,       ,   

  .      

    . 

             

  . 

      -    4 2 

  : 

-      ; 

- , ,    ; 

-   ; 

-    ,    

; 

-         ; 

-  ; 

-        

; 

-      90 / ; 

-       80 / ; 
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-   2 - 3 / ; 

-         18 
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