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0.029 0, 45 /
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900  = 1,6.  
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-   1  5,4  0,9  2 1,6  10,5 
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= 0.31
3

0.14
+ 5.9  

*
.

=2.5  
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.
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= 2.5 + 2.7 = 5.2  
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g
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.
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0.7 1
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 2.1 -  

 
 
 
 

 
 

][2
Ds  

 

.  .   

 

38 
.00.00.00  

 



0, 2 1400 1,2
2 0,9 130 0, 2

s . 

 
 

 

p][2
Dpsp  

 
0,36 1400 1, 46

2 0,9 191 0,36ps . 

 
 

(10 )  = 3,0 ,  

 
s = s  +  =1,46 + 3 = 4,46  . 

 
 s  =  

6,0 . 
 

 2.2 

 
 2.2 -  

 

 = 2  = 0,2 . 
-

 
 

p p5,0][2
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0,36 1400 1, 46

2 0,9 191 0,5 0,36ps . 

 
 

 
1, 46 3,0 4,46ps s c . 

 s  = 6,0 . 
 

 
3.2  

 
 

 

l
4
D

4
)s2D(m

22
 

 
2 23,14 (1, 4 2 0,006) 3,14 1, 4 6 7860 1249

4 4
m , 

 
  = 7860 3 - . 

 

 
2 sD24,1m  

 
21, 24 1, 4 0,006 7860 82m . 

 
 

 

nl)dd(
4

m 22  

 
2 23,14 (0,025 0,021 ) 6 692 7860 3459

4
m , 

 
 

 

.  .   
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2

h
4
D

m  

 
23,14 1,56 0,05 7860 750

4
m , 

 
 D  - , h  - . 

 

lfV  
 

0,64 6 3,84V 3. 
 

  = 0,9  
 

Vm  
 

3,84 725 0,9 2509m . 
 

 
 

)mm2mm2m(gG  
 

9,81 (1249 2 82 3459 2 750 2509)G 87123  = 87,1 . 
 

 n = 2 . 
 

 
 

n
GQ  

 
87,1 43,55

2
Q . 

 
 Q = 50 . 
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 2.3 -  

 1  Q = 50 

.  50-1200-1  26-1665-75 

 

 

 

 

3.3  

 

     s0 = 6 . 

    . 

[8, .13,7, . 234]: 

( )+ +D D 2 2 s d u ;     

:   d  – ,  D = 1400 R = 0,36   

d  = 32 ; 

u – , u = 4  6 . 
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( )1400 2 2 6 32 6 1482 ;D = + + + =  

 D  = 1490 . 

 

s

s0

h â
h ô

l á0

D
Dñï

Dá

Dô

b

s ï

Díï  
 

 5 - . 

 

. 13.7 [8,  13.7, .233]: 

;D D a  

:  – -

,  = 40  [8, . 13.27, .264]. 

 

1490 40 1530 ;D  

 D  =1530 . 

: 

 

;D D  

.  .   
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: e – , ,  

e = 30  [8, . 13.27, .264]. 

 

1490-30 1460 ;D   

: 

;D D b  

: b – ,  [8, . 

13.25, . 262], b = 20 . 

 

1560-20 1440 ;D  

 481 – 80  s  

= 2 . 

,  

: 

;
t
Dn  

: t  – , ,  

32  = 0,36 ,  

t  = (3,8 4,8) d  =131 165, [8, .13,29, .266]. 

3,14 1490 44 28 ;
131 165

n  . 

 n  = 40, . 

 h : 

h D s ; 

:  – ,  [8, . 13,14]  

 = 0,40; 

.  .   
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S  – , ,  

1 = S1/S0 = 1,  S  = S0 = 6 . 

 

0,4 1400 6 36 ;h  

 h  = 40 . 

: 

0,28l l d ; 

:  l 0 –  

 S  = 2 ; 

2l h s ; 

0 2 40 2 82 ;l  

82 0,28 23 88,44l . 

 l  = 90 . 

 

: 
2

;
4 R
DF  

23,14 1, 44 0, 36 0,152 ;
4

F  

: 

0 RR D b k p ; 

:  k  – , , 

k  = 2,5 [8]; 

 b  – ,  20b  : 

0 0,6 ;b b  

-3
0 0,6 20 10 0,085 ;b  

.  .   
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3,14 1,44 0,085 2,5 0,36 0,269 ;R  

, ,  

: 

2 ;
0,5t

y n f t t
F

D D
 

:  –   

 = 12,410-6 -1; 

 –  (  

 20),  = 12,410-6 -1 [8], 

 – , : 

l
f n ; 

:   –   

 = 2,0 105 . 

f  –  

,  [8, . 13.27, .264]  

f  = 2,35 10-4 2; 

5
5 4

0,08 4,748 10 / ;
2,0 10 2,35 10 40  

 – ,  

: 

;h
D b  

:   – ,  

  = 1,0 [8]; 

 –   

 = 2000  [8] . 

h  – , h  = S  = 2 . 
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-51.0 0,002 1,52 10 / ;
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