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          -
,         -

.     -   
 ,     

 ,       -
   . 

 
 3.4 –   : 1 – ; 2 – -

; 3 – ; 4, 5 – ; 6 – ; 7 –  ; 8 –  
; 9 – ; 10, 15, 16, 17, 19 – ; 11 – ; 12 –  

; 13 – ; 14 – ; 18, 20 –  
 

     3 (  3.5) -
     5,    6   
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.      7,   
   8.  

      2,  -
    ,      -

 11.     2   11   1 – 1,5 , 
    19    12 (   -

 -16,25-02).  
        

16,  9   4 (       
-16,25-02).         17  10 -

.  

 
 3.5 –  75139–2126004 (  -

16,25-02): 1, 15, 16 – ; 2 – ; 3 – ; 4 – ; 
5 –  ; 6 – ; 7, 10, 14, 17 – ; 8 – ; 9 –  

; 11 – ; 12 – ; 13 –   
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     -
   ,    . -

      12  -
       .    

   -20 3     
   16   1  5,    

   . 
  14   2  7,    -

   ,     , 
       .  -

     –      -
      ,   

    16. 
     ,  

  .  4 (  3.6)    
   .     ( -

) .  
        
 5   ,     8, 

  7.       
  1  2.  

,   ,   -
    9   10,     

  12     -
. 

 
 3.6 –  : 1, 2 – ; 3, 13, 14 – ; 4 – -

; 5 – ; 6 – ; 7 – ; 8 – ; 9 – ; 10 – -
; 11 – ; 12 –  
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3.2.5       -
   

      3.7. -
   2,     8   -

       -
  9.        

.    6    5   6 
  -24. 

 
 3.7  –   : 1 – ; 2 – ; 3, 6 

– ; 4 – ; 5 –  ; 7 – ; 8 –  ; 9 – 
 ; 10 –  ; 11 –   

 
       -

.       .   
  4 (  3.8),      1  
 21    17.  

    13,      
  .      

   .     -
    13     21  -

  17.  
          

,   11 ,  ,   -
      .  

   11      
  (7 ± 3) .      -

    3    .  
      , -
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   (900+100) -1 (    -
    ). 

 
 3.8  –  : 1 –  ; 2, 7, 23 – -

; 3 – ; 4 – ; 5 –  ; 6 –  ; 8, 
12 –  ; 9 –  ; 10 – ; 11 –  ; 
13 – ; 14 –  ; 15, 20 –  ; 16 – -

; 17 –  ; 18 –  ; 19 – ; 21 – 
  ; 22 –  

 
       

 3.9.  
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 3.9 –     : 1, 4 – 

; 2 –   ; 3 – ; 5 –   -
 

 
3.2.6       

 -7513  -7513  (  GE)  

       -
       -
.  

       
       - , -

   ,    ,   -
         -

.    .  
     ,  

      .  
     -

      3.10.    -
         -

         -
.           

  . 
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 3.10 –   a) ; b)  
 : 1 –  ; 2, 13 – ; 3, 6, 12, 15 – -

; 4, 8 – ; 5, 7, 10, 11, 14, 16, 17, 18 – ; 9 –  -
 

 

3.3    

3.3.1      

      -
   ,  ,  -

    .  
  .    

: –         
     ,  -

        .    
     (   )  -

 ,      5    
,        

(     ).  
     -7513 -

   SAE15W/40,     
 .  

     15 – 20     -
 ,        . 
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       -
         

       .  -
       , 

    .  
      ,   

 ,       -
;    30 – 40      -

  . 
       .  

    ,  . -
       -

         . 
    –   -

 .       
    ;  

        
  .      -

         
    . 

     ,    
    .  

  1 ( –1).  –1: 
 –     .   -

     .    -
   . 

  2 ( –2).  –2:  
–         . 

    ,    5  -
  10,   1     . -

      .    
      .  

 .  
  3 ( –3).  –3:  

–       , -
  .      ,  -

   ; 
–          -

 ,    ; 
–     - . -

,          
.  

  ( ).   :  
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–      -
        -

 -7513.        
        -

 ;  
–   ,      

 .         , -
    ;  

–        -    -
     .  

   ,   ,   -
 ,      

   .   -
     50 . 

 
3.3.2   -  

    -    -
      ,   -

     .  
    -  -

   : 
 –     11 (   3.11)  

  10;  
–       .     

 500 .  (        135 . ). 
   ; 

 –     ,     -
    11  20 . .  -

           -
  20 . .  

        -
     40 . .  

         
 4 (  3.12).   70%     0,3 

 (         ,  -
   0,4 ),     . 

          
      60 . . 
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 3.11 –  - : 1 –  ; 2 

–  ; 3 – ; 4 –  ; 5, 12, 21, 29, 
32, 36, 42, 45, 52 – ; 6 – ; 7, 19, 25, 38 – ; 8 – -

; 9 –    ; 10 –  ; 11 –  -
; 13 –  ; 14 –  ; 15 –  -

  ; 16 –    ; 17 –   
; 18 –  ; 20 –  ; 22, 27, 37 –  

; 23 –    ; 24 –   -
; 26 –    ; 28, 31, 35, 54 –  ; 

30, 39 –  ; 33 –  ; 34 – ; 40 – -
  ; 41 –    ; 43 – ; 44 – ; 

46, 51 – ; 47 –  ; 48, 50 – ; 49 – 
; 53 – ; 55 –  ; 56 –   
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 3.12 –  : 1 –  ; 2 – ; 3 –  
; 4 – ;  –   ;  –  

 
         

.   70%     0,3  (   
      ,    

 0,4 ),     . 
         -

       80 . .  
         

.   70%     0,3  (   
      ,    

 0,4 ),     . 
         -

       100 . .  
         

.   70%     0,3  (   
      ,    

 0,4 ),     . 
       ; – -

      .    
      (   500 . )    
 400 .  (          

  (   135 . )     108 . );  
 
–       2 (  3.12) 

  : 1, 2, 3, 4   +0,02 ;  
–    (24 ),   

    ,   
=((( 1+ 2+ 3+ 4):4)+0,2)   +0,015 ;  

–    2;  
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–     (24 )        
    ,   -

    ;  
–        

  400 – 440 . ;  
–    - . 

 
      -

, ,      
.  

  .    
:  

–      .   
     .     
      .  

  1.  -1:  
–   150      34  , -

      ; 
 –      - .   -

  ,     6  
 .  

        .  
 ;  

–     ;  
–     53,     13  

  –  .    -
  ( , )    , -

 , .  
  2.  -2:  

–   11,          
   ;  

–           -
       .  

   11  17      18 
  12.      11   17. 

    16     
 (1 – 2)        11   17. -

    ;  
–           -

 ;  
  3.  -3: 

–       5  -
-  4   3  .  
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–     2  - ;  
–        :  -

     - ;   -
   ;     -

.  
       -

 –  ,     –   
  .  

 .   : –   
    15   -
   - .     -
 ; –      -

- .  
      

- : –     ; –  -
          ; – 

     1 (  3.13)    (  
  )  2.      

 5  4; 
 

 
 3.13 –   :  

1 –   ; 2 –  75132-3924340; 3 –  -
 47452/074562; 4 –  75132-3924380; 5 –   -

;  –  
 

–    2   ,   -
    4,         (95 

+ 2) ;  
–     « »; 
–   ; –     2 (  
3.14)  3 (  )      , 

         1;  
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–   ;  
–   –   , ,   

      ;  
–   ;  
–     1 (  3.14 b)  3 ( -

 )      ,      
    2        

(470 + 10) ;  
–   ; –   –   -

, ,        
 ;  

–        -
     .     

 2,4 .     2,4  – -
     - ; 

 

 
 3.14  –    a)   -

 ; b)    : 1 –   
; 2 –   ; 3 – ;  –  

 
3.3.3      -

    

   :  
–   .     

  .       
     ;  

–        -
 ,    .   -
            -

.  
  2 ( -2).  –2:  
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–  ,      
,  ,        -

;  
–       -

 .       -
,       ;  

–  , ,     -
    .      

 .      
    ;  

–     .  
    . ,   -

 4       
.      .   

     .   -
    .   -
    ,    ,  

   .  
        200 – 250 . 

        ,   
    . 

      ,    -
         ( : 

 5 ,  1 ).    -
     . 

     , , 
   .  , ,  

    .  
      

.          
  « »       -

 (       -
   ). 

     , -
   ,    -
,  ,   . 

      -
.         

 .  
      .   -

      20 .    
   ,     
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10  12 · ,         10  
15 · . 

      -
:  ,  ,  . 

       ,   
  .  

    .  
,       (  

  ),       0,05 – 
0,3 .        -

    8 – 10.  
 –3:  

–     .  
  .        13 . 

       ,   
     ( )   -
      10%,    

.       .  
       -

  ,        
.          

.        -
    8 – 10 (   )  -

     .  
       -
    .     

   3,2 – 3,8 .     -
   .  

     -
.      (   

  20° )      
    10        
 . 

      500 
.     ,   -

        100  
120° .  

      ,   
  .    ,   -

  .  
      -

 .       -
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.       
2500       0,5 .    -

     ,   
 0,25 ;  

     -
20 3 . 
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4 -    

4.1     

       -
, ,     ,  

     . 
  , . 

 
К =  +  +  +  –К  ,                                    (4.1) 

   
   –    (  4.1), .; 

 -    (  4.2)   -
 , .; 

 -   -  ,     
8%   ,  =15726,8 .; 

 -    ,    
5%   ,  = 9829,3 .; 

 -      , 
   ,  =0 . 

 
 4.1 -    

 , . 
   11500 

   12300 
  4200 

 28000 
 

 4.2 -    
  , . 

    8 7750 
   2 430 
   1 5500 

    1 15700 
   1 3500 
   1 1857 
   1 450 
  1 5000 

   1 2820 
   1 5100 
  1 6300 

   1 4800 



 

86 

  1 550 
  1 4848,3 

    1 320 
  1 3500 

   1 2800 
  1 32000 

  1 26820 
  1 28340 

   1 14800 
  175620,3 

 
        8%  

 , . 
 

= 175620,38/100=14049,62  
 

       
5%   , . 
 

 = 175620,35/100=8781,01  
 

  , . 
 

К=175620,3+14049,62 +8781,01 +20965=247415,93 

4.2       

       -
      .  -

          -
 .    :    , . 
         

, . 
 

 = ч   К     К  ,                                    (4.4) 
 

 ч -   , ч  = 190 / .; 
К  -  , К =30%; 

 -    (     
 -  2.8); 

К  - ,    , К  =40%; 
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-1 = 1901,3106571,4=3685191; 
-2 = 1901,384081,4=2907486; 

 
       , 

. 
 

 =   /100,                                           (4.5) 
 

  -      , =34%. 
 

 - 1 = 368519134 /100 =1252965; 
 - 2 = 290748634 /100 =988545; 

 
    , . 

 
щ = +  ,                                              (4.6) 

щ  - 1 =3685191+1252965=4938155; 
щ  - 2 =2907486+988545=3896032; 

 
   , . 

 
 = /N12,                                               (4.7) 

 
 N –      , ., N =9. 

 
 =6592677/912=58209,7. 

 
        

   1000  , . 
 

 =
1000
 Гmi LS

,                                              (4.8)  

 
 Smi –      1000  , . (   

 ); 
LГ –    (    -
 ), . 

    4.7. 
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 4.3 –        
 
 

 , ./1000    , . , 
.  1  2  3  1  2  3 

 – 1 112 150 220 18689,78 198046,8 278898,4 495635 
 – 2 120 170 250 20024,76 224453 316930 561407,8 

 - - - 38714,54 422499,8 595828,4 1808047 
 

       5%     
 , . 

 
 =  5/100,                                              (4.9) 

 
 = 18080475/100= 90402,37. 

 
  , . 

  
э = Wэ  Цэк ,                                              (4.10) 

 
 Wэ -    , ; 

Цэк -  1   , Цэк =4,05 . 
 

W  = 
mC

ooФ

ZZ

KZN
,                                           (4.11) 

 
 N  -   , N  = 38,9 ; 

Ф  -     , Ф  = 1566 
; 

oZ  -   , oZ  = 0,6; 

oK  -    , oK  = 0,3; 

CZ  - ,    , CZ  = 0,96; 

mZ  -   , mZ  = 0,9. 
 

Wэ = 



9,096,0

3,06,015669,38  12691,1, 

 
э = 12691,125 4,05= 51399,056. 

 
     , .: 

 
 = V   Ф   К  Ц ,                                     (4.12) 

 
 V  -     , V  =1 /  
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Ф   -     , Ф =1786 .; 
К  -   , =0,1; 
Ц  -  1  , Ц  =15,8 . 

 
 = 1 0,1 1786 15,8= 2821,88. 

 
     - 5%   -

,   3 %   , .: 
 

 = 0,05  ;                                        (4.13) 
 = 0,05  240947,9=12047,34; 

 
 = 0,03  Ф ;                                          (4.14) 

 
 = 0,03  1415000=42450. 

 
  ,      -

       
1000    , .: 
 

Б  = 1430  N;                                           (4.15) 
Б  =10008= 8000. 

 
  ,     -

   3,5%   , .: 
 

 = 0,035 ;                                                    (4.16) 
 = 0,035  51428,6=1800. 

 
     500    -

, . 
 

 = 500  N;                                           (4.17) 
 = 500  9=4500. 

 
   «  ,   » 
 2200    , . 

 
Б = 2200  N;                                             (4.18) 

 
Б = 20009=18000. 
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    10%     -
  (  4.4) 

 
 4.4 -       

  , . 
  90402,37 

  51399,05 
    2821,88 

   12047,3435 
   42450 

  4250,8 
  42450 

,     1800 
,        

   -
 

8000 

   4500 
 ,   18000 
  27722 

   304943 
 

4.2          

      - 1  
      1  (  4.5). 

 
 4.5 -       - 1  

  , .   1 
. ., . 

  
1 -

, . 

  
   

, % 
   3685190,6 345,8 6321,1 67 
   -

  1252964,8 117,6 2149,2 23 
 495634,97 46,5 850,1 9 
  60988,72 5,7 104,6 1 

  5494779,09 515,6 9425,0 100 
 

      - 2 -
       1  (  4.6). 
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 4.6 -       - 2  

  , .   1 
. ., . 

  1 
-

, . 

  
   

, % 
   2907486,4 345,8 29974,1 64% 
   -

  988545,4 117,6 10191,2 22% 
 561407,8 66,8 5787,7 12% 
  60988,7 7,3 628,7 1% 

  4518428,3 537,4 46581,7 100,0 
 

4.3     

    :  -
 ;   ,    -

 ,       -
 . 

  , %: 
 

= ,1100
2

1








                                      (4.19) 

 
 1  2–    ( )  

 (    )   , ./ . . 
 

 

-1= 






  1
515,6

530,3
100  2,9; 

 

-2= 






  1
537,4

550,3
100  2,4; 

 
       -

  ( )     -
, . 

 
Ээ = ( 1 – 2) ·T ,                                    (4.20) 

 
  –         , . . 

 
 
Ээ -1 = (530,3-515,6)·10657 =156628; 
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Ээ -2 = (550,3-537,4)·8408=108494,1; 
 

 
Ээ=156628+108494,1=256122,1. 
 

  , .:  
 

Э = Э – К·Е  ,                                                                                       (4.21) 
 

 К –  , К=247415,93 .; 
Е  –     , 

= 0,15. 
Э =256122,1-0,15247415,93 =228009. 

 
   , : 

 

 = 
Э
К ,                                                   (4.22) 

 

 = 
   

  

228009
256122,1

 1,08 . 

 
 4.9 - -   

   
  , . 44 

   
, . . 

 – 1 
 – 2 

 
 

8587 
5704 

  , . 16 
   

 , / . 58209 

 , ./ . . 
 – 1 
 – 2 

 
518,4 
562,7 

  , % 
 – 1 
 – 2 

 
6,2 
1,4 

 , . 247415 
 , . 265122 
  , . 228009 

   , . 1,04 
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     (  4.9) 
       

    : 
1.    .  
2.       228009 . 
3.      (   

 2,9%). 
3.      1,08 . 

 
 



 

94 

 

       -
      « - , -

        . 
        

       ,  
   ,    

  ,    -
 ,     -

     . 
       -

         
     –7513. 

       
,         
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