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t = t  ·X /100, 
 t  –  , ;  —     

, %.   
8.    t ,   

t  = t +t . 
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 n –    , .  
     .  

 
       

        
 -24.  
 24-3001012,   35  (  4543-71), 

  269-321,   =700 ,  24x1,5—
4h.  

   d = 28 ,  4 ,  – 100 . 
’ :  

I.   
     ,  

 (  ).  
1.      Ø24–0,18   

 l = 20 .  
2.    f = 3    l1=2 .  
3.   2 x 45°   .  
4.   24 x 1,5 – 4h.  
II.    

  1 62,  ,    
.  

:      5 10   
=45°,      ,  

 -18.  
 :  - -250-0,05 

(  166-80),  .  
III.   (   1): 
1.     = 2       

 (i = 1).    
t = (d1–d)/2 =(28–24)2 = 2 . 
2.  (S):  

     = 700   t  3   Rz = 40  — 
   ST=0,6 / .  

.        
 :      

 ,      .  
3.      , S  = 

0,6 / .  
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4.      = 50 . 
5.    Vp = V  K1 K2 K3,  

 V  —    , / ; K1, K2, K3 — 
,      , 

   ,  ; V = 110 / ; K1 = 
0,6; K2 = 1,0; K3 = 1,0;  

Vp = 110•0,6•1,0•1,0 = 66 / . 
6.     np = 1000•Vp/( •d)= 

1000•66/(3,14•28)= 750 / .  
      

 , n  = 765 / .  
7.      
V  = •d•n  /1000 = 3,14 •28•765/1000 = 67,2 / .  
8.     
PZ = PZ  K1 2,  

 PZ  —    , ; K1 — ,  
   ; K2 —     
 .  

PZ  = 2700 ; K1 = 0,95; K2 = 1,0;  
PZ =2700•0,95•1,0 = 2620 .  
9.  ,    ,  
NP = PZ V  / 6120 = 262•67,2 / 6120 = 2,86 .  

   ,  NP < N 
(2,86<5,85),  N –    , .  

N =N  = 7,8•0,75=5,85 :  
IV.    
)    

t  = L i /(nS),  
 L —   , ;  

L = l + l1 + l2,  
 l —   ,  (l = 20 ); l1 – 

  ,  (l1 = 2 ); l2 —    
 ,  (l2 = 2 );  

L = 20 + 2 + 2 = 24  
t  =24 / (765•0,6) = 0,05 ;  

)      t .  = 0,32 ;  
  t .  = 0,26 ;  
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  t  = 
 
0,10 ;  

t  = 0,32 + 0,26 + 0,10 = 0,68 .  
V.  ,     2  3  

,     .  
VI.        4  

        = 0,65S,  
S —  ,  == 0,65 • 1,5 = 0,97 .  

   Ø52    2   6 – 10 
     0,12 .  

  i = H/i = 0,97/0,12 = 8,05.  8 
 (4   4 ).  

 :    V  = 36 / ;  
 V  = 64 /   

  :  
n . =1000•36/(3,14•24)=478 / .  

 n =480 / ; 
n .  = 1000•64/(3,14•24)= 850 / .  n  = 765 / .  

   
t  = 2(l+l1+f) •i / nS,  

 l –  ,  (l = 17 ); l1 = (2-3)S; l1 = 3 ; f = 3 
;  

t .  = 2(17+3+3) •4 / (480•1,5) = 0,29 ;  
t .  = 2(17+3+3) •4 / (765•1,5)=0,09 ;  
t . = 0,38 .  

 :  
  t .  = 0,61;  
  t .  == 0,10.  

VII.    :  
  2 – 5   

t  = 0,05 + 0,033 + 0,009 + 0.38 = 0,47 ;  
     ,    

t =0,32 + 0,26 + 0,10 + 0,46 + 0,10 + 0,46 + 0,10 + 0,61 + 0,10=2,51 ;  
  (       

)  
t  = (t  + t )X /100,  

  —     ,  = 7,5% ;  
t  = (0,47+2,51) •7,5/100 = 0,22 ;  

   
t  = t  + t  + t  = 0,47+2,51+0,22=3,20 ;  
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-   t .  = 21 ;  
   

t . = t  + t .  /n , 
 n —    , .;  

t  = 3,20+21/100 = 3,41 .  
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(   ). 
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 . .)  
t' = t” QK,
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 . 
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 F –   , 2 (   F  
       –
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);  –   , / 3; –  
, /( · ); I –   , . 
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5.2.   : 

ntFt 010 t 0
F

,

 —  , / ; t01 —    
  , ; n — ,  

    
 (    1 – 2 ). 

6.     t , :
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t 1 —  , ’   (   
   1  ), ; 

t 2 —  , ’  , ; 
)  , -     : 

t —  , ’  ,  
(   )   , . 

7.      t ,  
)  : 

t = (t0 + t 1)L + t 2,  L –  , ; 
   (t = t’ + t )

)   
t = t X /100,

  —    , %. 
8.    t , .:

t = t + t . 
9.   -   t .
10.      t . , : 
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.       
 ( )   -130:  

  2801014- ,   30 ,  220, 
   = 750 ,  130 ;  

 —   l=60    (   80 
) ( . 1);  

  —   .  
 

 
. 1.       

   
 

’   
I.  :  
1.    .  
2.      l1=130  (  

  ).  
3.  ,   ,  20    
     .  
4.     .  
5.    1  (  1).  
6.    90°.  
7.    2 .  
8.    90°.  
9.    3 .  
10.    90°.  
11.    4 .  
12.    90°.  
13.  .  
14.        .  
15.  .  
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.   :   -
300 (14 , 30 ; 80–380 ; 590 ); ,   

 -2,   -4,    
 300 , - ,     3 , .  

.  :   – 6 ;  
 13-55, Ø4 ;  130 – 150 ,  , 

  —  (    — ); 
  H = 9 / .  

V.      :  
 2. :    6 ,  = 400-600 

    100 – 150 , t” =0,5   10  . 
   :    = 750 , 1=1,2; 

        2 = 1,2. 
t'  =0,5•13•1,2=9,4 , 

 13 –  , .  
 3. :  1 2 ,  =600 

,   3,6–4,5 ,   80 2, t”  = 0,033 . 
   :   =750 , K1 = 1,1;  
  2 = 1,2.  

t’  = 0,033 • 104• 1,1 • 1,2 = 4,55 , 
 104 —  , 2. 

 14. :     0,2 2, 
t” =0,78 ,    =600 .    : 

   =750 , K1=1,2;    K2= 1,45.  
t’  = 0,78 • 1,2 • 1,45 = 1,41 .  

V.     1 . .  
 5, 7, 9, 11, 13 .    (Q),  1 . 

    .     6 
  Q= 409 .  

t0 =409•60/(9•150) = 18,17 .  
VI.  : 
VI.I.    (1)    (15) – 2,3   

1,4  .  
 , ’     (4, 6, 8, 10, 12), 

 5   90    10 . (     
  f = 0,05), t 2 =0,1• 5= 0,5 .  

VI.II.  , ’       
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t 1 = t’ 1 + t” 1,  
 t’ 1 — ,       
,  (t’B1 = 0,3   1 .  );  

t” 1 — ,    ,  (t”B1 = 1,31 ); 
t 1= 0,3+ 1,31 = 1,61 . 

VII.    :  
VII.I.     

t . = (t0+t 1) • l+t 2 = (27,5 + 1,61) • 0,266 + 0,5 = 8,23 , 
 l –  ; l=130+130+6=266 =0,266 .  

     
t  = t’  + t’’  + t’’’  + t   + t   =  
= 9,4 + 4.55 + 1.41 + 2,3 + 1.4 = 19,06 ,  

 t’ , t’’ , t’’’  –     2, 3, 14 
. 

    
t .  = 8,23 + 18,06 = 27,29 .  

VII.II.      t  = 27,29•11/100 = 3,0 . 
VIII.    t  = 27,29+3,0 = 30,29 . 
IX. -    t .  =27,29 •4/100 = 1,1 . 
X.      t .  = 30,29 + 1,1 = 31,39 . 
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