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2. -   

2.1    . 

-     Ц =20070  

-    ё   Цφ =20070  

-    П=0,014 

 -    vmax =82 /  =22,8 /  

 -    Ы =0,ηη  

-         p=7  

-    l=6 

-    х=0,7 

-   ρ=1,2η / 3 

-    =2,044  

-   =3,9η  

-     =0,65 

-     ψmax =0,18 

-      =0,8 

 -   ,  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  · 0,99θl ,                                             (2.2) 

 p –        , 

 l –   , 

η  = 0,987 · 0,99θ6 = 0,847 

   

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

     : 

                                               

  max e
max e η

N
N 

                                          
(2.3) 

   –    . 
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� = ,, =  В  

      : 

Fa = B ∙ H ∙  ,                                                   (2.4) 

   B –   , ; 

Ha –  , ; 

 –    . 

Fa = 2,01·3,09·0,θη= 4.037 2. 

          -η3θ42  
 210 .       

. 

        –  ,  
  -4,    . 

 ,      
         

     .  

      ,      
 -53642  

2.3     

                                              Ne = ����� , В   (2.5)  

 Ne max-   , ,   

ma -   ,  

Ne = ����� = , = ,  В /                                     
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        .  
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   .    Ne=f(ne) 
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e

e
ee
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n

n

n
A

n

n
ANN ,                         (2.6) 

 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  
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 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 

 

 2.2     (    
     ) 

 
 

 
 Ч, -

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.η    

             
 . 
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max

max105,0
a

e

Vii
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i




 ,    (2.8)                

    V  max –   , / ; 

r   –   , ;  

i –   η-    ; 

maxn  –     ; 
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= , ∙ , ∙ , = ,  

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

= ∙ ,, ∙ , = ,  

      : 

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

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

)         = ∙ ∙��� ∙�� ∙ ,         

 mφ - ,    , , 

φ -      , 

r  -   , , 

Me max -   , ∙ , 

η  -  , 

ma -   , , 

Ψmax -    , 

Va min -    , / . 
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) ii = ∙ ,  ∙ ,  ∙ ,∙ , = ,  

) ii = , , · , = ,  

      i = ∙                                                     (2.11) 

   i 1 -          

 ,   

i .  -    . ii = ,, ∙ , = ,  

    = =                                                 (2.12) 

          
   090η    

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

2.θ    

         ѐ         Pk=f(ua). 

          
: � = ∙ ∙�

                                                 (2.13) 

 Pk –    ё  , ; 

h  –  ; 

i  –   ; 

 rk –   ;  
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i  = i  ×i  × i  , 

   

(2.14) 

 i  –    ;  

t  -    ;  

t  -     

  2.3    

 -    

42,761 -   1  

23,756 -   2  

12,451 -   3  

8,192 -   4  

5,439 -   η  

75,980 -   1  

42,211 -   2  

22,124 -   3  

14,556 -   4  

9,665 -   η  

 � = , ∙
                                          ( 2,15) 

   : � = , ∙ ,, = ,  /    

  : � = , ∙ ,, = ,  /    

         
 2.1 
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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,η 

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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= , − ,∙ , = ,  

      . .    . .: = , − ,∙ , = ,  
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 2.3   
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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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= , − ,, ∙ , = ,  /  

        . : = , − ,, ∙ , = ,  /  

      2.4.

 

 2.4   
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2.10      

      .  
      ,      

    ,  : 

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 

  : 
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Si   V  ti , (2.30) 

 Si – ,     ti, . 

       t   : = ∑ =                                                        (2.31) 

 S –   ,    t, . 

         ё  ё   ,   
     . 

           ,  
  .  ,      
 ,       

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

      η - 10 %  . 

        2.η. 
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 2.η      

 

2.11  ё   

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

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

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

 amax j –   ё    , °. 

amax j= 28,3° 

 

 

    

 

        ,   ,   -

η3θ42    .   
    ,   

 . 

  ,      
 ,        

  .  
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3   

       ,    ,   
 -43204,   - . -  

    ,   
 . 

            
       

   ,     
     . 

 

3.1  ё      

           
       

.          
         

 . 

 

 3.1.  -    

1 - ; 2-  ; 3-  ; С( ) –   
    ; ХР( ) –   ; ΔR-  

   . 
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:   ;  

-    ; 

-    ;  

-      ;  

-   ; 

-   ,    ;  

-       ;  

-          ; 

-      . 

            
    ( ).   

   Rmin –         
        

.     R max      
  ( , ,  ),     

.    R max    , 
    .  R max , Rmin  R min 

 ,      
. 

          B      
          

 (        ).         

         B      , 
       : 

 

B  = R max – R min                                                                (3.1) 
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,     ,    
      .    F   

,    ,   
             

     ,      
.     ,    

        
   .    

  Ф i    ,    
,      . 

 

3.2       

        ,    , 
         , 

     .  

         .  
    -   V  = 0   

 : = ����                                                 (3.2) 

 

 ��  –       
.   -    V  = 0  X   R  

 max,  

       : 

 = √ + , В + −                                  (3.3) 

 

            
     б   R , 
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3.3        
 

        ,   
 ,         

 ,         
.  

      ,    ,   -

,       )    
  R = П(L, )      

  ,   .   
 R     L  ,     max.  

 

3.4     

           .  
    ,   

   ,    .   
      ,  

   ,    . 
          

   ,     
     .     

  : 

-    

-        

             
 ,         
       ,  
  .   ,   ,   

         - 

, . .     ,   
  .        

    .  

   : 

-       ; 
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-     ; 

-    -       
; 

-           
 -  ; 

-       ; 

-      .  

         ,   
        

   .       
, . .     .  

   .   
        

       .   
         , 

 , ё      .  

     . 3.1.  

      , 
    : 

j –     (У = 1, 2, 3); 

i –    У- Ш  (Т = 1, …, Ч);  

lji –   -    1-   У- Ш  (   – 

  ); 

nj –   У- Ш ; 

lj  –   -   (  -  –   
);  

Tji –      (У = 2, 3); 

Rfji –    ;  

Α1i –     ;  

V1 –  ;  
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K1 T –       ; 

Kji –    ;  

Rj –   У- Ш  (       
); 

Aj –      -  
 У- Ш  (     ); 

T –   ,     (   
) ;  

P ji –     ;  

Αji –       (У = 2, 3);  

δji –    ;  

j –    У-   (У + 1)-  ;  

Vj –  У- Ш  (У = 2, 3);  

Px
jj+1 –   -   У- Ш   (У + 1)-О   

  (У + 1)- Ш ;  

Py
jj+1 –   -   У- Ш   (У + 1)-О   

  (У + 1)- Ш ;  

P ji –  ,   1-   У- Ш . 
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. 3.2.     . 

      ,        
       

  (     ),     
 ,         . 

          
-  ,        
 .         
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 .        
(      ):       

       .    
( ) .       

 ∑ � � − ∑ � cos + � + ∑ ( − ) ==== (3.4)  

 

  P 3i   : 

 �ц = �� = �� c s � +�                                    (3.5) 

 

 ЦУТ – ,   Т-О   У-  ; VУТ –  
 Т-    У-  .   P ТУ    
      

 � = � = � � −�� − ≈ −�� −                  (3.6) 

 

           
,   

 � = � +
                                                  (3.7) 

 

 = ∑ �=                                        (3.8)       

 = ∑ � − � ∑ ==                         (3.9)   



 

И . № . .  
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= − ∑ � + ∑ −==              (3.9)   

 

    ,   : 

 � ∑ � � −= ∑ � � −= �ц cos + � + ∑ −=− � =                                                                                                               (3.10) 

 

    : 

 � + ∑ − � += ∑ � −= ∑ �ц sin + � ==       (3.11) 

 

  : 

 � = − � + � −                                        (3.12) 

 � = − �� + � −                                        (3.13) 

 

 = ∑ � − �= ∑ =                             (3.14) 

 = ∑ �=                                          (3.15) 

 = − ∑ � += ∑ ( − )=                    (3.16) 

 



 

И . № . .  
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= ∑ − �= ∑ + �=                      (3.17) 

 = ∑ =                                            (3.18) 

 = ∑ += ∑ � +=                      (3.19) 

 

       : 

 � = � +
                                                  (3.20) � = − � + � −                                         (3.21) 

 � = − �� + � −                                       (3.22) 

 = − ∑ � − � ∑ ==                            (3.23) 

 = − ∑ �=                                        (3.24) 

 = − ∑ � + ∑ == ( − ) − � � � ц ++� � ц                                                                                                            (3.25) 

 = ∑ � − �= ∑ =                            (3.26) 

 = ∑ �=                                        (3.27) 
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= − ∑ � += ∑ − − � � � + � �=      (3.28) 

 = − ∑ � − �= ∑ + �=                  (3.29) 

 = ∑ =                                          (3.30) 

 = − ∑ += ∑ ( − )� − � � � − � �=     (3.31) 

 

       T     
,         

: 

� + � + + =                                       (3.32) 

 

� + � + + =                                       (3.33) 

 �� + � + + =                                       (3.34) 

 

 = − ∑ � − � ∑ ==                            (3.35) 

 = − ∑ �=                                          (3.36) 

= − ∑ � − ∑== − � � � ц + 

+� � ц                                                                                                            (3.37) 
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= − ∑ =                                       (3.38) 

 = ∑ � − �= ∑ =                            (3.39) 

 = − ∑ �=                                          (3.40) 

 = − ∑ � − ∑ == − � � � + � �              (3.41) 

 = ∑ =                                           (3.42) 

 = ∑ − � ∑ − �==                   (3.43) 

 = − ∑ =                                         (3.44) 

 = − ∑ + ∑ == � + � � � + � �         (3.45) 

 = − ∑ �=                                        (3.46) 

 9   11  R1, R2, R3, К1, К2, К3, T1, P12 б , P12 в , 
P23 б , P23 в , ,  , αУТ  .   4 , 

 2  .   ( . 3.2),  R2  К2 
   1   R3, К3  2: � = � � �− ц                                            (3.47) 

 

" = √ + � − ц                                        (3.48) 
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� = " cos � − �                                            (3.49) 

 

 

. 3.3.      

 = " sin � − �                                           (3.50) 

 � = � � �ц−                                              (3.51) 

 

" = √ + ц − � = и′ �                             (3.52) 

 � = " cos − � − � = − " cos � + �                       (3.53) 

 



 

И . № . .  
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= " − � − � = " sin � + �                           (3.54) 

 

          .     
 -     ,     

   .      
 ,        

в К    

α2i = K1i ' 1                                                 (3.55) 

 

 α3i = K2i ' 2                                                 (3.56) 

 K1i ' –         
 .  

           ,  
 ,     . 

    ( )   
   .    ,  

  -     ,   
(3.55)…(3.56)    R1, a1  T.  ,    

: 

= −−                                                    (3.57) 

  � = − � +
                                                 (3.58) 

 = − � + � +                                    (3.59) 

 

 = − ; = −                       (3.60) 
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= − ; = −                          (3.61) 

 = − ; = −                          (3.62) 

 

,   (3.53, (3.54), (3.55), (3.56),   К2, К3. 
       1, 2.   

        
  (      ).   

  32   .   (3.52), (3.54) 

 R2  R3,     -   
 .       

     . 

          V    
   3η .       
       

     «   »    
  3η .     .  

-  (3.55)      - 

      .    
         

  

= ��                                                      (3.63) 

 , � –         
,        3η 

.    ,     
  K1     Б2 

( . 3.2),   : 

 � = arcsin +( − ц )�′ − �                                    (3.64) 

 

 



 

И . № . .  
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= arcsin −�′ � +�� и′                                  (3.65) 

 

 

′ = √( − ц ) + и′ ;    � = � � − ц� и′                        (3.66) 

 

 

L 1 –          
; R1  ' –    (R1  ' = 3η ); Х 1 –   
     ; Х 1 –       

  .  K1   
         . 

     Б2    
« »   К2.     

   ( . . 1.8) 

 � = − и′                                         (3.67) 

 

. 3.4.     K1  Б2 



 

И . № . .  
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    R1  '    

 = ′� и′                                                     (3.68) 

 

 ′  –   1-       
  .     

 : 

 

Kji = K*n ji                                                   (3.69) 

 

 K –    ,   ; Ч ji –  
 Т-   У- Ш  .     

,       
    .    ,  
           

-    .    R1, К1, T 
     (3.59).     

  A, B, D     

 � = − � � � − ′�                                         (3.70) 

 

    R1 = R1 ; К1 = Х1Т ' .     
    (   ).    

     К2, R2.  , 
   (   ),     

,    К2,   ,    
   . C  ,     

 ,    .      
   К2     (3.20), (3.26).   
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   :    
     (3.20)  (3.21).  

            
 .   3–4     0,η    

 .     (3.26)   
   ψ1 

 � = � � �− ц , е и > ц                                 (3.71) 

 � = − � � �− ц , е и < ц                              (3.72) 

 � = � , е и < ц                                         (3.73) 

 

    (3.20)    � = �" si �−� +
                                         (3.74) 

          
     

 � = � � −− �                                  (3.75) 

 � = � �′� sin � − �                                      (3.76) 

 

   -  ,     ,  
          . 
       ,  
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       ,   
       2 . 

 

 

    

 

      , :    
     -    

     .  
    -     

  .   31° 30'    2θ° 
   .    11,θ . 
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4   

 

             
 . 

        «  »  
       

   .   ,     
          

     ё   . 
            , 

      ,  
.      

  ,     
,   ,    . 

             
,   ,      

     . 
            
  ё         

  .   , ё  
 ,   .  

        
 ,      

. 
             

. 
    ,  12 ,   

10  10η0-88,     η2 .  
     . 

4.1   

   -478, -478.01 

 

 

 

 

 

 

 4.1 –    -478, -478.01 
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        -478    
        . 

            
.         

      - 20°  +40° . 
     

   4.1. 
 

 4.1 -    : 
 

      

η00  (η0 / 2) 
1θ  

   2200  

       ( ) 300  

  20 /  

    2°30’ 
    140  

     2300  

         8η0  

  1 

  2η  

   30  

  14η0 ./  

   ,  31η0 227η 23η0  
   11000  

     -  

 

 

 

 

 

 

 

 

 

 4.2 -      

 θ 1,θ 
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 .        
 ,            

   .  
              

  .  
              

 : 
           . 

 4.2 –     θ 1,θ 

    θ 1,θ 

      η00 
, . 0,5 - 6,0 

      η00 
, ,  

1600 

   , . 0-125 

  , . 15-175 

  , /  15 

   , /  25 

  2490 

 760 

 1520 

,  2700 

 , ,  6,2 

 

         

       
         

 ,        
    ,       

 . 
           -  .  

   ,   ,    
 USB -    .     

  ,        
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.        ,   
         

.  
        ,    

     1  10    . 
           
      .    
    . 

    - «  », « », 
«  », «  », «  ». 

    (  )      
 .       . 

 

-   2 1θη 

 4.3 –     2 1θη 

   ,  1500 

   

-  20 

-  15 

 , /   

-  20-1600 

-  8-200 

, /  0,25 

   ,  6,7 

 , :  

-  4330 

-  2590 

-  2585 

 

4.2     

4.2.1   

         ,  2η00 12η0 12   
19904-90,     10η0-88,   7,8η / 3.  

 2η00 12η0 12 ,   ,  –  
  -478, -478.01. 

          2η00 12η0 12   ,  



 

И . № . .  
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  . 
 

 

 

 

 

 

 

 

 

 4.3 –   ( ) 
 

 

 

 

 

 

 

 

 

 4.4 –    2η00 12η0 12 ,   318 100  
(      ) 

          ,   ,   
   η0 ,     . 

   ( .  4.4):  
05.   2η00 12η0 12   . 
010.     318 12η0 ; 
01η.     318 100 ; 

 1,0 ; . -  – 100% -  . 
      . 

   1 , . 
                                                 (4.1) 

 

 : 2η00 12η0 12 .,   :  
                                                                              (4.2) hBAm  

АmАm 
1



 

И . № . .  
. 5. . 8.55 .ПЗ 

:  - ,  

 - ,  

 –  , / 3 

h – ,  

 

 

   (318 100 12 ): 
 

 

-   380 12η0   2η00 12η0 – 7 . 
-    1  380 12η0 – 12 . 
-     2η00 12η0 – 84  (7 12=84 .) 

    1 : 
  

              - -     

 

 

      : 42,37/84 

 

 

 

   1 , . 
      

 

 

4.2.2    

   ,      ,  
    η2 ,       2η 

,        η2 . 
  ,   2η . 

 ;   10903-77;  

    – 9; 
 - S=0,2η /  

m 37,2941285,712502500 

Аm 00,31285,7100318 

)
1

(
1

nАmmm 
n
1

m 37.42)843(37.294
1



n

m
m 5,0

84

37,42

1

1
.1



5,35,00,3
1
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 4.η –    

 

        
  9  4010-77.  

  Dc =2η ,  t=12 ,  
 S=0,2η / . 

        
qD Kυ υυ= ym xT t S

 
 

,                                                              (4.3) 

     -      ,  
  : 

K =Kυ υ uυ lυ  ,                                                     (4.4) 

          - ,    , 
         : 

nυ
750=Cυ σ

 
  
 

,                                                          (4.5) 

    10,    =900 . 
n=1,0,   = 0,7 /13/ 

      58,0
1

900

750
7,0  










mv

; 

l - ,    ; 
l=1,0 /13/ 

u - ,   , u=1,0 /13/. 
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,                                   =0,58  1,0  1,0=0,58. 

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

 -  ,     =3η  /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  = 1θ00 / . 

 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  1,1η = 8θ,4  . 
 : 

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  1,1η = 32,4 . 
    :  
M υ

N=
1020 60




,                                                                                                        (4.9) 

 -  ,  , 
 -  , / . 

N 176,0
601020

6,1254,86 


 ,   θ,7 .                

   

Sn

L
T

xp

o 
 ..

,                                                                                                             (4.10) 
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To 4,1
25.07,32

12



                                                                   

     /14/: 
   ; 
   ; 

    ; 
    . 

t  =0,12  /14,  2,θ/; 
t =0,2θ  /14,  14/; 
t =0,1θ  /14,  1η/. 

    : 
t =0,12+0,26+0,16=0,η4 . 

     (29): 
t =t +t ,                                                                                                    (4.11) 

t  =1,4+0,η4=1,94 ; 
t =7% t =0,071,94= 0,13  /14,  1θ/; 
t =2% t =0,021,94=0,03  /14,  18/. 

    : 
t  = 0,13+0,03+0,η4+1,4=2,1 . 
 

4.2.3    

  ,   η2 . 
 ;   10903-77;  

    – 9; 
 - S=0,2η /  

 
 4.θ –    
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  9  4010-77.  

  Dc =η2 ,  t=12 ,  
 S=0,2η / . 

        
qD Kυ υυ= ym xT t S

 
 

,                                                                (4.12) 

     -      ,  
  : 

K =Kυ υ uυ lυ  ,                                                   (4.13) 

          - ,    , 
         : 

nυ
750=Cυ σ

 
  
 

,                                                        (4.14) 

    10,    =900 . 
n=1,0,   = 0,7 /13/ 

      58,0
1

900

750
7,0  










mv

; 

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. 

 -  ,     =3η  /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  = 1θ00 / . 

 Dn
V /2,261

1000

16005214,3

1000
  . 

    : 
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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  1,1η = 483  . 
 : 

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  1,1η = 32,4 . 
    :  
M υ

N=
1020 60




,                                                                                                     (4.18) 

 -  ,  , 
 -  , / . 

N 06,2
601020

2,261483 


 ,   θ,7 .                

   

Sn

L
T

xp

o 
 ..

,                                                                                                             (4.20) 

To 0,2
25.09,23

12



                                                                   

     /14/: 
   ; 
   ; 

    ; 
    . 

t  =0,12  /14,  2,θ/; 
t =0,2θ  /14,  14/; 
t =0,1θ  /14,  1η/. 

    : 
t =0,12+0,26+0,16=0,η4 . 

     (29): 
t =t +t ,                                                                                                    (4.21) 

t  =2,0+0,η4=2,η4 ; 
t =7% t =0,072,η4= 0,17  /14,  1θ/; 



 

И . № . .  
. 5. . 8.55 .ПЗ 

t =2% t =0,022,η4=0,0η  /14,  18/. 
    : 

t  = 0,17+0,0η+0,η4+2,0=2,7θ . 
 

4.2.4    
      (   

 – ,  ),    – 

 ,     90 ,   . 
    -    

   θ 1,θ   . 
 ,       ,  

 ,    ,  ( ,  , 
 ),  ,   .    

   –  -100%, : -II-250-0,05. 

 

 

 

 

 

 

 

 

 

 4.7 –    

 

    

 

        
  . 
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5     

            
    -43204    θ θ,  

 - . 

 

5.1     ,    
,   .       

   . 

       ( , ) -      
    ( , ). 

   ,      
 . 

   

    ,    
,     1. 

 5.1 –    

 
 

- , 
. , . , 

. 
 . . 

, . 

 
 , 
. 

-43204 1 1 890 560 1 890 560 340 301 1 550 259 

 
 -

 
( /  

, 
, 

, 
) 1 

67 000 67 000 12 060 54 940 

 
( , 

  
 

, 
, ) 

1 59 000 59 000 10 620 48 380 



 

И . № . .  
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  η.1 

  ё  1 85 680 85 680 15 422 70 258 

  1 14 000 14 000 2 520 11 480 

  
( , 

 ) 1 7 400 7 400 1 332 6 068 

 1 11 369 11 369 2 046 9 323 

  

 1 5 479 5 479 986 4 493 

 1 54 689 54 689 9 844 44 845 

 -

   1 3 999 3 999 720 3 279 

 15 750 15 750 2 835 12 915  

  2 214926 2 214 926 398 687 1 816 239 

 

 

      ,       1 816 

239 .  . 

     4  ( . 2).  

 5.2– ,     

   - , . 

  
, 

./  

: -

 5 4 185 

   4 2 160 

 

           
 (   3,4). 

 

 

 



 

И . № . .  
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 5.3 -      

 . .     

1   
  

.   185 160 

2  
 

/ .( ) 160 160 

3    . 29 600 25 600 

4  10%  . 2 960 2 560 

θ .  
15%  

. 4 884 4 224 

7  
   

. 37 444 32 384 

8   
30%\ 

. 11 233 9 715 

9   
   

 . 26 211 22 669 

 

 5.4 –   ,    
     

  
.        

. 1  2  3  

1    
,  

. 6 6 6   : 

1.1  , 
  

  . 6 6 6 

2     
 : . 2 574 528 1 675 872 1 675 872 
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  η.4 

2.1  
  . 1 802 170 903 514 903 514 

2.2  
 (30%)  . 772 358 772 358 772 358 

 

        η.5  
  . 

   -      ( . 5.1). 

  -    ,   
  ( , , ) 

(10%     ).   : 

-  , ,      
 ; 

-     ,    
( ,  , , ,  

     ),  
   ; 

-           
,   ;  

-    ,   , ,  
,    ; 

- ,     ,  
  ; 

-     ,   
; 

-      ,       
  . . 

  - ,     
  (1η%     

).   :  

- -  ;  



 

И . № . .  
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-   ;  

-         
   ; 

-      ;  

-    , ,   . . 
;  

-      .  

     -    . 

  –        
,   30%   .  

  –  ,    , , 
,  (1%   ). 

    : 

-    ; 

-  ,    .; 

-    ( ),   
; 

-           
( ); 

-   ; 

-    ; 

-  ; 

-   ; 

-      . 

       ,  
   –  ,    

   .      
   30%   . 

 

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


 

И . № . .  
. 5. . 8.55 .ПЗ 

 5.5 –     

   ( .) 

1     1 816 239 

2      128 726 

3    38 618 

4    12 873 

η    19 309 

θ    2 002 892 

7    20 029 

8       2 003 612 

9   601 084 

10   2 604 696 

11       468 845 

12    3 073 541 

 

        3   2θ 040 666 

. 

 5.6 -        

  1  2  3  

1    21 794 868 21 794 868 

21 794 

868 

3    257 453 257 453 257 453 

4    386 179 386 179 386 179 

η      2 574 528 2 574 528 2 574 528 

θ    772 358 772 358 772 358 
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  η.θ 

7  
  

255 279 255 279 255 279 

8     26 040 666 26 040 666 26 040 666 

 

   12   .     
   –    . 

          , 
     ,    

    .  

2)  . 

  -     (  ),  
     ,    

  ,  , , 
, , -     . 

      
.      

. 

 5.7 –   

 -  
  , 

. 

  ( )  1 90000 

:  90000 

 

             10%  
  (9000 . .). 

       1η0 000 

. 

    249 000 . 
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 5.8 –    

  

  
-

 
, 

. . 

 
  

 
, . 

. 

 
 

  
, . 

. 

   
 ,  249 000 0 249 000 

  :      

,  9 000 0 9 000 

 90 000 0 90 000 

 :   
  

   150 000 0 150 000 

 

           
. 

      -         
          

   ( , ). 

     ,        
   ,     , 

   40 000   . 

       : 

-    -      (  
( )  (    )  

    ,      
  . 

              
       

   1/12   (   = 



 

И . № . .  
. 5. . 8.55 .ПЗ 

  /       
 1η ). 

     9. 

 5.9 –   

  
. 
. 1  2  3  

1   
( ),   0 90 000  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    
    72 000       

 

3)       ( , 
). 

   ,     , 
   -     

          
 .  

         10. 

 10 -      

  

. 

. 
1  2  3  

1    
   . 12 12 12 
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  η.10 

3  
  

 
 . 12 12 12 

3  
  

 
 

( . η)  . 3 246 587 3 246 587 3 246 587 

4   
 
   . 38 959 050 38 959 050 38 959 050 

4.1    
   . 7 012 629 7 012 629 7 012 629 

4.2  
   . 31 946 421 31 946 421 31 946 421 

 

4)    ,   . 
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