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.
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( i, % .)       
( , , , , , -  

)      . -    
,   - - 

[2

 

- 4]. 



  
12

 
     

( )  
20°    - 4:1 ( 20, / 3)    

[3

 
- 4]    ,    

,  ,  .
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.
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G

7
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38
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t
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, . . .;
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= 20 1 : 20 
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= ( max · V  ) : 3600       (7.2.2)  

: 1200  3600 -   , ;

 
  

(G, / )

 
     -

,   (G )       (G ) *):  

G = G  + G

         
(7.2.3)  

G

 
= [(

 
+ ) · Q  + (C

 
+ ) · Q ] · 10-6    (7.2.4)  

: , 

 

-      

 

      
, / 3,    

15.

 

  

(G, / )

 

   *):  

  

G  = 125 · (Q  + Q ) · 10-6        (7.2.5)   

  

G  = 50 · (Q

 

+ Q ) · 10-6        (7.2.6)  

*)        - 
(5.2.4  5.2.5).

  

 

  

G  = 12.5 · (Q  + Q ) · 10-6       (7.2.7)  

: 125, 50, 12.5 -  , / 3.*)   

 

 

( , / 3)   -     

 

     

15.     

( , ),

 

, 
,   **)    14.

 

*) -      « »   -      
(

  

 3  -
)      ,     

,   ,    . .

 

**) -     

 

« »   -, -  
- ( « »). 
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8.      

 
 

 
8.1  . - .  

  
 

  
t ,°

   
38, 

. . .

 
t , 
°

 
max

 
min 

V max, 
3/

 
,

 
/

   
/ 3  

-

 

420 42 32 10 56 300000 
0.74    

   
 

-

  

V , 
3 

Np, 
.

 

 

    

.

 

1000 3 22  

       

 

 

m t
max 

t
min 

  

,

 

/

 

G, /

 

63.7 0.78 0.42 0.62 1.0 11.8100 324.6692 

 

n = 300000 : (0.74 · 1000 · 3) = 135, 

 

 = 1.35 (  10).

 

 

:

  

 

= 0.163 · 420 · 63.7 · 0.78 · 0.62 · 1.0 · 56 · 10-4 = 11.8100 /

    

(5.2.1)  

G = 0.294 · 420 · 63.7 · (0.78 · 1.0 + 0.42) · 0.62 · 1.35 · 300000 · 10-7 : 0.73 = 
= 324.6692 /

        

(5.2.2)   

 

            

 

 

-        
- 

i  Gi   5.2.4  5.2.5, .

  

      

 

  

-    
14,           

(tcp = ( tmax + tmin )/2 - 

 

Gi , / ;

 

tmax - 

 

Mi , /    i/5   16.
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( = 11,8100 / ; G = 321.6692 / )

   
 

1-10 

 
- 

*) 
5 6 7 8 9 10 

1-10 -

 
-

 
-

  
1 2 3 4 5 6 7 8 9 10 11 12 

i. % .

 
( .14, 

 
)

       
92,84 2,52 2,76 1,88 100,0 

mi ( .16)

 
72,15 86,18 100,20 114,23 128,25 142,29      

i30, 

 
( .16)

 
81770 25200 7763 2454 857 244,7 118288,7     

y*
i 0,6914 0,2130 0,0656 0,0207 0,0072 0,0021 1,0000     

mi ·y
*
i 49,88 18,36 6,57 2,36 0,92 0,30 78,39     

*
i.% .

 

63,64 23,42 8,38 3,01 1,17 0,38 100,00     
i.% .

 

59,09 21,74 7,78 2,79 1,09 0,35 92,84     
i, /

 

6,97 2,57 0,92 0,33 0,13 0,04 10,96 0,30 0,33 0,22 11,81 
i/5 

( .16)

 

1,000 1,667 3,125 5,882 10,000 16,667      

i/5·Mi /

 

(   
5) 

6,97 4,28 2,88 1,94 1,3 0,67 18,04     

i20, 

 

( .16)

 

56410 17600 4712 1391 461,0 119,7 80693,7     

y*
i 0,6991 0,2181 0,0584 0,0172 0,0057 0,0015 1,0000     

mi·y
*
i 50,44 18,80 5,85 1,96 0,73 0,21 77,99     

*
i.% .

 

64,67 24,11 7,50 2,51 0,94 0,27 100,00     
i. % .

 

60,05 22,38 6,96 2,33 0,87 0,25 92,84 2,52 2,76 1,88 100,0 
Gi, /

 

   

5 

193,1623 71,9895 22,3882 7,4949 2,7985 0,8042 298,6376 8,1061 8,8781 6,0474 321,6692 

i/5·Gi.. /

 

193,16 120,01 69,96 44,09 27,99 13,40 468,61     

 

*) .

 

   : y*
i = Pi/ Pi.    

, % .:

 

100
*

*
*

ii

ii
i ym

ym
C ,  

, % .: 
100

101
* CC

C i
i , 

 

 

, / :

 

100
i

i

CM
M ,    

, / :

 

100
i

i

CG
G . 
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8.2 .  .  .

 
 

-    

 
 

 
38, . . .

 
t , °

 
t ,°

    
.

 
.

 
max min

 
V max, 

3/

 
,

 
/

 
 , / 3 

 
.

 
425 525 40 35 30 +5 250 1460000

 
0.73   

  

-

  

.

  

V , 3 Np, .

 

 

     

.

 

10000 
5000 

2 
2 

22   

         

 

 

m 

  

.

 

.

 

t
max 

t
min 

 

.

  

, /

 

G, /

 

63.1 61.5 0.74 0.35

 

0.11 0.60 0.27 21.8344 865.3175 

  

 

27.0
)25000()210000(

)2500060.0()21000011.0(cp
pK   (5.1.7)  

n = 1460000 : [0.73 · (10000 · 2 + 5000 · 2)] = 67,   = 1.75   
(5.1.8)   

:

  

 

= 0.163 · 425 · 63.1 · 0.74 · 0.27 · 1.0 · 250 · 10-4 = 21.8344 /

 

*)    

3175.865
73.010

146000075.127.0)35.05.61525(0.174.01.63425294.0
7

G / *) (5.2.3)  

*) .

 

     -

 

 
8.1.
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8.3 .  .

 
 

  
 

 
38, . .

 
t , °

 
t , °

 
V max, 

 
.

 
. .

 
.

 
max min 3/

 
,

 
/

  
/ 3  

.

 
425 525 40 35 30 +5 250 1460000

 
0.73   

    

.

  

V , 
3 

Np, 
.

 

 

    

.

 

5000 4 22 

 

 

 

 

 

m 
.

 

.

 

t
max 

t
min 

  

. /

 

G, /

 

 63.1  61.5  0.74  0.35  0.60  1.0 48.5209 1483.4014 

 

n = 1460000 : (0.73 · 5000 · 4) = 100,   = 1.35    

:

  

5209.48102500.160.074.01.63425163.0 4M , /

   

4014.1483
73.010

146000035.160.035.05.615250.174.01.63425294.0
7

G /
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, %

 
.

 
.

 
.

 
1 - 10 

.

 
.

 
2 - 5 

     
94.323 2.52 1.82 1.16 0.045 0.132 .

   
  

  
.

 

. .

 

1- 10 

 

.

 

2 - 5 

  
-

   

i, /

 

45.8000 1.2200 0.8830 0.5630 0.0218 0.0640 

 

Gi, /

 

1400.0000 37.4000 27.0000 17.2000 0.6680 1.9600 .

  

:

 

        

1- 10   2 - 5    -       

i/5   16:

  

   

 

 

1- 10  
2 - 5 

 

4 5 6 7 8 9 10 4 5 

Ci % 

 

28.064 32.848 20.773 9.030 2.889 0.599

 

0.125

 

0.22 2.30 

Mi /c 13.6 15.9 10.1 4.4 1.4 0.3 0.1 0.11 1.11 

Gi /

 

416.3 487.3 308.1 134.0 42.8 8.9 1.9 3.3 34.1 

iCi MK
5/ 6.8 15.9 16.8 13.8 8.2 3.0 1.7 0.04 1.11 

2.66
55101 // iCiCCC MKM /

 

552 / CCCM

iCi MK
5/

15.1 , /

 

4.1856
55101 // iCiCCC GKG 

552 / CCCG

iCi GK
5/

4.35

 



  
28

  
8.4 .  

 
 

 
t , °

   
20, 

/ 3 
max min 

V max, 
3/

 
,

 
/

  
/ 3  

.

 
11.2 55 25 70 500000 0.85   

 

-

   

-
.

  

V , 
3 

Np, 
.

 

 

  

.

  

.

 

3000 4 22  

  

t
max 

t
min 

 

, /

 

G, /

 

2.88 1.20 0.63 0.3950 16.9000 

  

n = 500000 : (0.85 · 3000 · 4) = 49,   = 2.0    

= 11.2 · 2.88 · 0.63 · 70 : 3600 = 0.3950 /

   

9000.16
85.0102

500000263.020.188.22.11
6

G 
/
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8.5   646.  

  
 

 
t , °

 
- 

 
max min 

V max, 
3/

 
,

 
/

   
.

 
 

646

 
30 20 0.5 1300 

 
  

 
 

    

V , 
3 

N , 
.

 

max 

  

.

 

5 4 1.0 0.7   

 

 

     

m 

 

/ 3 
i, 

%

  

7.2506 1281.7 237 58.1 0.792 7  

 

8.7051 2058.4 246 74.1 0.805 10 

 

7.006 1340.7 199 116 0.882 10 

 

6.95334 1343.94 219.38 92.1 0.867 50  

 

9.274 2239 273 46.1 0.789 15 

 

8.416 2135 253 90 0.931 8 

 

30 20 

 

. . .

 

i : mi i : i 
,

 

/

 

G, 
/

  

282 183 0.00120

 

0.088 0.0112 0.1081  

 

17.7 9.26 0.00135

 

0.124 0.0010 0.0090 

 

14.2 7.66 0.000860

 

0.113 0.00080 0.0073 

 

36.7 21.8 0.00543

 

0.577 0.0104 0.0971  

 

76.7 42.9 0.00325

 

0.190 0.0065 0.0596 

 

7.44 3.94 0.00089

 

0.086 0.00034 0.0030 
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.

 
i = i : 100 

( i : mi) = 0.00120 + 0.00135 + 0.00086 + 0.00543 + 0.00325 + 0.00089 = 0.0130 

( i : i) = 0.088 + 0.124 + 0.113 + 0.577 + 0.190 + 0.086 = 1.178 

n = 1300 : 0.849 : 5 : 4 = 77,   = 1.5 

0112.0
)30273(0130.0100

5.00.10.107.0282445.0
M /  . .

 
1081.0

)2030546(0130.010

178.113005.170.007.0)1830.1282(160.0
4

G /  . .

  

8.6  .  .  

  

 

   

Q , 
3/

 

, 
m 

, 
m 

-

   

.

 

 

.

 

400 16000 24000 

 

.

  

  

 

V , 3 Np, .

  

max 

5000 8 .

 

0.80  

= 972 · 0.80 · 400 : 3600 = 86.4 /

 

G = (780 · 16000 + 1100 · 24000) · 0.8 · 10-6 + 5.8 · 1.0 · 8 = 77.504 /

 

8.7  .  .  

 

 

   

V , 
3 

Q , 
3 

Q , 
3 

   

4.0 3150 3150 

 

 

  

max p

    

, / *) G, / *) 

480 210 255 420 515 1.60 5.1975 
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=

 
480 · 4.0 : 1200 = 1.60 /

 
G = [(210 + 420) · 3150 + (255 + 515) · 3150 + 125 · (3150 + 3150)] ·10-6 = 5.1975 /

 
*) .

 
       

8.1.

 
8.8 .   (    ).

 
 

 
   

.6.1.

 
   .5.6.

   
20, 

/ 3 

    
 

 
-100 5.4       

  
  

 

t ,

  

Vp, 3 Np, .

 

- 

 

max min 
V max, 

3/

 

,

 

/

 

, 
/ 3 

.

 

1000 3 1 60 60 85 10000

 

1.015  

  

Kt
max Kt

min Kp
cp Kp

max K

 

, / *) G, / *) 

3.2 3.2 0.65 0.93 2.5 0,3794 0,2766 
n = 10000: (1.015 · 1000 · 3) = 9.85  

= 5.4 · 3.2 · 0.93 · 85 : 3600 = 0.3794 /

 

G = (5.4 · 3.2 + 3.2 · 0.65 · 2.5 · 10000) : (2 · 106 · 1.015) = 0.2766 /

 

*) .

 

     -    4, 
1912

 

= 1 / 3. 

8.9 .   (  ).

 

 

   

 

 

, 

 

, 

 

V max, 
3/

 

 
-

 

 

- 
-100    

 

5000 5000 85 

 

  

  

Vp, 3 Np, .

 

.

 

1000 3  

  

1, / 3 2, 
/

 

3, /

 

Kp
max G

  

, / *) G, / *) 

5.4 4.0 4.0 0.83 1.49 4.3 10-3 0.1058 0.0524 

 

 

= 5.4 · 0.83 · 85 : 3600 = 0.1058 /

 

G = (4.0 · 5000 + 4.0 · 5000) · 0.83 · 10-6 + 1.49 · 4.3 · 10-3 · 3 = 0.0524 /

 

*) .

 

     -    4, 

1912

 

= 1 / 3. 
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1

 
   

( )      
( )       

   
 

 
 

. .

 
/ 3  

. .

 
/ 3 

 
/ 3 

1 2 3 4 5    

     
50 

 
4 200   

 
4 100 25  

 
4 60    

  

3 3 3  

 

3 3 3  

 

4 3 3  

 

(

 

)

 

4 1.5 1.5   

  

2 1.5 0.1  

 

3 0.6 0.6  

 

3 0.02 0.02  

 

3 0.2 0.2  

 

4 0.014 0.014   

 

 

 

3 1 0.5   

 

4 5 5   

 

4 0.1 0.1   

 

2 0.3 0.1   

 

3 0.2 0.06  

 

4 0.35 0.35  

    

0.1 

 

3 0.05 0.05  

 

2 0.01 0.03   

 

2 0.007 0.007  

    

1 

 

4 0.2 0.04   

 

3 0.5 0.05  

 

2 0.008   

 

2 0.035 0.003  

 

2 0.1 0.03    
( -

)

 

2 0.2 0.2    

-  
1- 10 

4   25 

    

1.2   

    

0.05   
12- 19 4 1   

-

    

1  

    

0.2 

 

4 2 1  

 

 

1.   ( )

 

  [4].

 

 
2.     

 

 1- 10   [5]  -     
.
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2

 
-     

     
. .

 
t , °

   
, , / 3 

.

  
m 

1 2 3 4 5 

 
4 10 -0.5 - 58.12 

 
5 12 36.1 0.626 72.15 

 
6 14 68.7 0.660 86.18 

 
7 16 98.4 0.684 100.21 

 
8 18 93.3 0.692 114.24 

 

16 34 287.5 0.774 226.45 

 

2 4 -103.7 - 28.05 

 

3 6 -47.8 - 42.08 

 

4 8 -6.3 -. 56.11 

 

5 10 30.2 0.641 70.14 

 

6 6 80.1 0.879 78.11 

 

7 8 110.6 0.867 92.14 
-

 

8 10 144.4 0.881 106.17 
-

 

8 10 139.1 0.864 106.17 
-

 

8 10 138.35 0.861 106.17 

 

8 10 136.2 0.867 106.17 

 

9 12 152.5 0.862 120.20  

 

4

 

64.7 0.792 32.04  

 

2 6

 

78.37 0.789 46.07  

 

4 10

 

108 0.805 74.12  

 

2 4 2 118.1 1.049 60.05 

 

3 6

 

56.24 0.792 58.08 

 

4 8

 

79.6 0.805 72.10 

 

5 4 2 161.7 1.159 96.09 

 

6 6

 

182 - 94.11 

 

2 6 2 197.2 1.114 62.07 

 

4 10 3 244.33 1.118 106.12 

 

N 3 -33.35 - 17.03  

 

S 2 -10.1 - 64.06 

 

2S -60.8 - 34.08 

 

2

 

-21 - 30.03 

 

l2 -33.6 - 70..91  

 

l

 

-85.1 - 36.46 

  

.

 

-     [7,

 

8]    
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3

 
    

  
, °

         
1 2 3 4 5 6 7    

 
2 -60 45 6.83029 945.9 240.0 

 
2 45 152 7.39949 1299 289.1 

 
2 -30 120 6.87372 1075.82 233.36 

 
2 -60 110 6.87776 1171.53 224.37 

 
2 -60 130 6.90027 1266.87 216.76 

* 2 -15 131 6.8117 1259.2 221 

 
2 70 175 7.33309 2036.4 172.5 

   

2 -70 9.5 7.2058 768.26 282.43 
2 -47.7 0.0 6.64808 712.19 236.80 

 

2 0.0 91.4 7.57958 1220.33 309.80 

 

2 -67 40 6.84290 926.10 240.00 

 

2 -60 100 6.78568 1014.29 229.78 

- -2 2 -60 82 6.87540 1069.47 230.79 

- -2 2 -60 81 6.90575 1083.99 232.97 

2- -1 2 -60 75 6.87314 1053.78 232.79 

2- -2 2 -60 85 6.91562 1095.09 232.84 

2- -3 2 -60 60 6.82618 1013.47 236.82  

 

2 -20 5.5 6.48898 902.28 178.10 

 

2 5.5 160 6.91210 1214.64 221.20 
1 -92 15 8.330 2047.3 - 

 

2 20 200 6.95334 1343.94 219.38 
2 25 50 7.35638 1671.8 231.0 -

 

2 50 200 6.99891 1474.68 213.69 
2 25 45 7.36810 1658.23 232.3 -

 

2 45 195 7.00908 1462.27 215.11 
2 25 45 7.32611 1635.74 231.4 -

 

2 45 190 6.99052 1453.43 215.31 
2 20 45 7.32525 1628.0 230.7 

 

2 45 190 6.95719 1424.26 213.21 
2 25 60 7.25827 1637.97 223.5 

 

2 60 200 6.93666 1460.79 207.78  

 

 

 

1 7 153 8.349 1835 -  
* 2 - - 9.274 2239 273  

* 2 -9 116 8.7051 2058.4 246 
1 -35 10 8.502 2177.4 -  

 

2 16.4 118 7.55716 1642.54 233.39 
* 2 15 93 7.2506 1281.7 237 

 

1 -15 85 7.754 1725.0 - 

 

2 - - 4.427 1052 273 
2 0 40 11.5638 3586.36 273 

 

2 41 93 7.86819 2011.4 222 

 

1 25 90 8.863 2694.7 - 

 

1 80 165 8.1527 2727.3 - 
.    ( )   [7],    -  [9].
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4

 
  

 
    

 
(    ·10-9  . . .)

  
t , 
°

   
-

 
-

  
-

 
 

 
 

 
-

 
0 17000 9550 4190 550.0 204.0

 
203.0 12.50 1.850 1.560 

5 19700 11800 4960 640.0 250.0

 
239.0 15.20 1.910 1.680 

10 22600 14400 5840 730.0 297.0

 
278.0 18.40 1.970 1.800 

15 25600 17200 6800 820.0 346.0

 
321.0 22.00 2.030 1.930 

20 28500 20000 7740 920.0 402.0

 
367.0 26.60 2.090 2.080 

25 31400 23000 8670 1010 454.0

 
414.0 31.00 2.150 2.230 

30 34100 26000 9620 1110 502.0

 

463.0 36.40 2.200 2.410 
40 39500 32200 - - 600.0

 

566.0 49.50 2.270 - 
60 47600 42900 - - 731.0

 

782.0 83.90 2.240 - 
80 51800 50200 - - 730.0

 

1030 128.0 - - 
100 53300 52600 - - - 1120 - - - 

 

.

 

     [10].

 

 

5

 

    

(m)   

  

t

 

m t

 

m t

 

m t

 

m t

 

m t

 

m     

 

10 51.0 20 57.0 30 63.0 40 69.0 50 75.0 60 81 
11 51.6 21 57.6 31 63.6 41 69.6 51 75.6 65 84 
12 52.2 22 58.2 32 64.2 42 70.2 52 76.2 70 87 
13 52.8 23 58.8 33 64.8 43 70.8 53 76.8 75 90 
14 53.4 24 59.4 34 65.4 44 71.4 54 77.4 80 93 
15 54.0 25 60.0 35 66.0 45 72.0 55 78.0 85 96 
16 54.6 26 60.6 36 66.6 46 72.6 56 78.6 90 99 
17 55.2 27 61.2 37 67.2 47 73.2 57 79.2 95 102 
18 55.8 28 61.8 38 67.8 48 73.8 58 79.8 100 105 
19 56.4 29 62.4 39 68.4 49 74.4 59 80.4 110 111     

 

30 60.0 36 61.8 42 63.7 48 65.7 54 67.8 60 70 
31 60.3 37 62.1 43 64.1 49 66.1 55 68.1 62 71 
32 60.6 38 62.5 44 64.4 50 66.4 56 68.5 85 80 
33 60.9 39 62.8 45 64.7 51 66.7 57 68.8 105 88 
34 61.2 40 63.1 46 65.1 52 67.1 58 69.2 120 95 
35 61.5 41 63.4 47 65.4 53 67.4 59 69.5 140 105 

 

.

 

       [11].    
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6

 
   

           
N 14.008 

 
S 32.066 

  
1.008 

  
12.011 

  
16.0 

 
l

 
35.457  

7

 
   

t  

t , °

 

t t , °

 

t t , °

 

t t , °

 

t t , °

 

t 

1 2 3 4 5 6 7 8 9 10   

 

-30 0.09 -14 0.173 +2 0.31 18 0.54 34 0.82 

-29 0.093

 

-13 0.18 +3 0.33 19 0.56 35 0.83 

-28 0.096

 

-12 0.185 +4 0.34 20 0.57 36 0.85 

-27 0.10 -11 0.193 +5 0.35 21 0.58 37 0.87 

-26 0.105

 

-10 0.2 +6 0.36 22 0.60 38 0.88 

-25 0.11 -9 0.21 +7 0.375 23 0.62 39 0.90 

-24 0.115

 

-8 0.215 +8 0.39 24 0.64 40 0.91 

-23 0.12 -7 0.225 +9 0.40 25 0.66 41 0.93 

-22 0.125

 

-6 0.235 10 0.42 26 0.68 42 0.94 

-21 0.13 -5 0.24 11 0.43 27 0.69 43 0.96 

-20 0.135

 

-4 0.25 12 0.445 28 0.71 44 0.98 

-19 0.14 -3 0.26 13 0.46 29 0.73 45 1.00 

-18 0.145

 

-2 0.27 14 0.47 30 0.74 46 1.02 

-17 0.153

 

-1 0.28 15 0.49 31 0.76 47 1.04 

-16 0.16 0 0.29 16 0.50 32 0.78 48 1.06 
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t , °

 
t t , °

 
t t , °

 
t t , °

 
t t , °

 
t 

1 2 3 4 5 6 7 8 9 10 

-15 0.165

 
+1 0.3 17 0.52 33 0.80 49 1.08 

        
50 1.10  

( )

 
-30 0.135

 
-3 0.435 24 1.15 51 2.58 78 4.90 

-29 0.14 -2 0.45 25 1.20 52 2.60 79 5.00 

-28 0.15 -1 0.47 26 1.23 53 2.70 80 5.08 

-27 0.153

 

0 0.49 27 1.25 54 2.78 81 5.10 

-26 0.165

 

+1 0.52 28 1.30 55 2.88 82 5.15 

-25 0.17 +2 0.53 29 1.35 56 2.90 83 5.51 

-24 0.175

 

+3 0.55 30 1.40 57 3.00 84 5.58 

-23 0.183

 

+4 0.57 31 1.43 58 3.08 85 5.60 

-22 0.19 +5 0.59 32 1.48 59 3.15 86 5.80 

-21 0.20 +6 0.62 33 1.50 60 3.20 87 5.90 

-20 0.21 +7 0.64 34 1.55 61 3.30 88 6.0 

-19 0.22 +8 0.66 35 1.60 62 3.40 89 6.1 

-18 0.23 +9 0.69 36 1.65 63 3.50 90 6.2 

-17 0.24 10 0.72 37 1.70 64 3.55 91 6.3 

-16 0.255

 

11 0.74 38 1.75 65 3.60 92 6.4 

-15 0.26 12 0.77 39 1.80 66 3.70 93 6.6 

-14 0.27 13 0.80 40 1.88 67 3.80 94 6.7 

-13 0.28 14 0.82 41 1.93 68 3.90 95 6.8 

-12 0.29 15 0.85 42 1.97 69 4.00 96 7.0 

-11 0.30 16 0.87 43 2.02 70 4.10 97 7.1 

-10 0.32 17 0.90 44 2.09 71 4.20 98 7.2 

-9 0.335

 

18 0.94 45 2.15 72 4.30 99 7.3 

-8 0,35 19 0.97 46 2.20 73 4.40 100 7.4 

-7 0.365

 

20 1.00 47 2.25 74 4.50   

-6 0.39 21 1.03 48 2.35 75 4.60   

-5 0.40 22 1.08 49 2.40 76 4.70   

-4 0.42 23 1.10 50 2.50 77 4.80   
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8

 
   

 
 

, V , 3 -

 
 

 
max  

 
100  

 
200 - 400 700 - 1000 2000  

 
1 2 3 4 5 6 7  

 
- « ».  - 

 
max 0.90 0.87 0.83 0.80  -

  
0.63 0.61 0.58 0.56 

max 0.80 0.77 0.73 0.70 

  

0.56 0.54 0.51 0.50 
max 1.00 0.97 0.93 0.90 

 

 -

  

0.70 0.68 0.65 0.63 
max 0.95 0.92 0.88 0.85  -

  

0.67 0.64 0.62 0.60 
max 0/85 0.82 0.78 0.75 

  

0.60 0.57 0.55 0.53 
max 1.00 0.98 0.96 0.95 

 

 -

  

0.70 0.69 0.67 0.67 
max 1.00 0.97 0.93 0.90  -

  

0.70 0.68 0.650 0.63 
max 0.90 0.87 0.83 0.80 

  

0.63 0.61 0.58 0.56 
max 1.00 1.00 1.00 1.00  

 

 -

  

0.70 0.70 0.70 0.70   

- « ».  - 

 

max 0.20 0.19 0.17 0.16 
, ,

 

 
-

  

0.14 0.13 0.12 0.11   

- « ».  -  

 

max 0.13 0.13 0.12 0.11 
, ,

 

 
-

  

0.094 0.087 0.080 0.074   

- « » 

, ,

 

 

 

-

  

0.10 0.10 0.10 0.10 
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9

 
  

 
t, . . .

  
t, . . .

  
 t, . . .

  
540  

 
1.00 620 1.33 700 1.81 

550 1.03 630 1.38 710 1.89 

560 1.07 640 1.44 720 1.97 

570 1.11 650 1.49 730 2.05 

580 1.15 660 1.55 740 2.14 

590 1.19 670 1.61 750 2.23 

600 1.24 680 1.68 759 2.32 

610 1.28 690 1.74    

10

 

   

  

n 100  

 

80 60 40 30 20  

  

1.35 1.50 1.75 2.00 2.25 2.50 

 

 

11

 

  

, ,   . . ( i, % )

   

N 646 N 647 N 648 N 649 -218

  

 315

  

-1 

 

7 - - - - - - 3 -  

 

10 7.7 20 20 19 10 15 10 50 

 

10 29.8 50 - 9 - 18 18 - 

 

- - - 50 23.5 - 25 - 50 

 

50 41.3 20 - 32.5 10 25 50 -  

 

15 - 10 - 16 64 - 10 - 

 

8 - - 30 3 16 17 - - 

 

- 21.2 - - 16 - - 9 -  

 

100 100 100 100 100 100 100 100  
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11

   
-2

  
-4 -219 -3

 
-277 -278 -251

  
- - 12 23 - - - - 

 
- - - - - - - 40  

 
95 5 - - 22 - 20 - 

 
- 30 12 - 25 - - - 

 
5 - - - - - 30 - 

 
- - 62 33 30 - 25 -  

 

- 60 - - 23 - 15 - 

 

- - - - - - 10 - 

 

- 5 - - - - - - 

 

- - - 33 - 50 - 60 

-

 

- - - - - 50 - -  

 

100 100 100 100 100 100 100 100   

11

   

-221 -222 -223 -224 -218 -243 -52

  

3.4 - - - - - -  

 

16.6 7.4 10.05 8 6.3 11.1 33 

 

12.5 7.2 12.06 10.2 6.3 7.4 - 

 

8.3 12.4 3.35 10.5 11.2 5.18 -  

 

8.3 12.2 - 34.05 11.2 7.4 1 

 

- - 16.75 10.3 16.45 - - 

 

33.2 36.3 16.75 - 16.45 37 - 

 

- 2.5 8.04 - 2.1 5.92 - 

  

- - - 1.95 - - - 

-

 

- - - - - - 4 

 

- - - - - - 0.76  

 

83.3 78 68 75 70 74 38.76  

 

16.9 22 32 25 30 26 61.24 
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11

   
-0140

  
- 

  
-

 
- 

-313 

-

 
-314 

-

 
-

 
 

18

 
1 2 3 4 5 6 7 

 
- 2.3 - - - -  

 
12 5.3 4 2 - 5 

 
16 3.5 15 6.4 8.1 1 

 
12 9.4 20 5.2 - 2  

 

8 9.4 54 76.7 55.64 69 

 

- 17.8 - - - - 

 

16 20.6 - 3.6 8.7 - 

 

12 17.7 - 3 13.6 - 

 

4 - - - - -  

 

- - 1 - - -  

« » - - - - - 20  

 

80 70 94 96.9 86 97  

 

20 30 6 3.1 14 3 

 

  

11

  

, -   

  

-246

 

-265 -232 -220 -250

 

-277

 

-251

 

-245

  

1-2 1-2 29 31 38 - - - 

 

5 5 - - - - - 26 

 

1-2 1-2 - - - - 3-5 - 

 

- - 1 1.5 1 5 1 16 

 

- - 5 2.5 4 - 1 - 

 

- - - - - - 8-11 - 

 

- - - - - 34 8-11 14 

 

- - - - - 26 - 15  

 

8 8 35 35 43 65 21-29 71  

 

92 92 65 65 57 35 79-71 29 
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11

    
-276

 
-25 -132

 
-1125 -257

 
-258

 
-518

 
-115

 
-133

 
-17 

 
6 6.6 6.4 6 6.2 6.5 7 - - - 

 
- 5.28 6.4 4.8 4.96 - - - - - 

 
2-4 4.62 6.4 4.2 4.34 - 19.6 - - - 

 
- 9.9 12 6 9.3 10.4 - - - - 

 

- 9.9 16 9 6.2 5.85 - - - - 

 

- 29.7 32.8 30 31 13 - - - - 

 

- - - - - 0.75 - - - - 

 

2-1 - - - - - - - - - 

 

- - - - - 16.25 - 22.5 25 60 

 

- - - - - - 43.4 - - - 

 

- - - - - - - 22.5 - - 

 

- - - - - 3.25 - - - -  

 

9-10 66 80 60 62 65 70 45 50 60  

 

91-90 34 20 40 38 35 30 55 50 40 

  

  

11

  

, 

  

-
002 

-
008 

-
005 

-032 ,  
-0163 

-
031

 

-
032 

-03

 

-03

 

-010

 

-070 

 

-2

  

- 4.5 8.5 - - - - 17.4 - 17.5 

 

- 9 4 - - - - 8 43.5 8.8 

 

- 9 20.5 - - - - 41.6 17.4 35 

 

- - - - - - - - 8.7 - 

 

- 1.5 - - - - - - 17.4 - 

 

- - - - 51 61 15 - - - 

 

25 - - 25 - - - - - - 

 

- 6 - - - - - - 8.7 - 

-

 

- - - - - - 15 - - -  

 

25 30 33 32 51 61 30 67 87 70  

 

75 70 67 68 49 39 70 33 13  
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12

  
     

1,   
2, 3    

 
 

 
1 2 3 

1 2 2 1 2 3 1 2 3 

-

 
/ 3 /

 
/

 
/ 3 /

 
/

 
/ 3 /

 
/

  
 

t

 
20°

 
1 2 3 4 5 6 7 8 9 10 11 

 
-

.

 
777.6 639,60

 
880,0

 
972,0 780,0

 
1100,0

 
1176,12

 
967,2 1331,0 1,1 

 

.

 
576.0 393,60

 
656,0

 
720,0 480,0

 
820,0 871,20 595,2 992,20 0,67 

 

288.0 205,00

 

344,0

 

344,0 360,0

 

250,0 430,0 435,60

 

310,0 0,35 
-2 244.8 164,00

 

272,0

 

306,0 200,0

 

340,0 370,26 248,0 411,40 0,29 

 

576.0 377,20

 

824,0

 

720,0 460,0

 

780,0 871,20 570,40

 

943,80 0,66 
-

 

28,8 18,04 29,6 36,0 22,0 37,0 43,56 27,28 44,77 0,033 

 

221,76

 

98,4 232,0

 

277,20

 

120,0

 

290,0 335,41 148,80

 

350,90 0,35 

 

178,56

 

78,72 184,0

 

223,20

 

96,0 230,0 270,07 119,04

 

278,80 0,028 

 

293,76

 

114,8 248,0

 

367,20

 

140,0

 

310,0 444,31 173,60

 

375,10 0,45 

 

100,8 34,44 80,0 126,0 42,0 100,0 152,46 52,08 121,00 0,17 
-

 

37,44 10,66 28,0 46,80 13,0 35,0 56,63 16,12 42,35 0,067 

 

31,68 9,02 24,0 39,6 11,0 30,0 47,92 13,64 36,30 0,059 
-

 

21,31 9,84 16,0 29,64 12,0 20,0 32,23 14,88 24,20 0,040  

( 
-2) 5,18 2,79 4,8 6,48 3,4 6,0 7,84 4,22 7,26 5,4·10-3  

 

8,06 3,94 6,96 10,08 4,8 8,7 12,20 5,95 10,53 8,2·10-3  

.

 

9,79 4,84 8,8 12,24 5,9 11,0 14,81 7,32 13,31 10·10-3 

 

.

 

7,2 2,36 5,86 9,0 4,1 7,3 10,89 5,08 8,83 7,3·10 3  

.

 

6,91 3,61 6,32 8,64 4,4 7,9 10,45 5,46 9,56 7,1·10-3  

.

 

2,59 1,56 2,08 3,14 1,9 2,6 3,92 2,36 3,15 2,9·10-3  

 

4,90 2,13 3,84 6,12 2,6 4,8 7,41 3,22 5,81 5,0·10-3 

  

1,15 0,82 0,82 1,44 1,0 1,0 1,74 1,24 1,24 1,1·10-3 

 

4,32 3,28 3,28 5,4 4,0 4,0 6,53 4,96 4,96 4,3·10-3 

 

0,26 0,16 0,16 0,324 0,2 0,2 0,39 0,25 0,25 0,27·10-3 

 

.

 

 Y2 ( -  ) 

 

-Y3 ( -

 

)   ,   .
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13

 
    

 
     

G , /

  
 

  
  

 
V , 3 

.

  
.

   
-

 
-

 
1-  

 
100  

 
0.18 0.040 0.027 0.062 0.053 0.18 

200 0.31 0.066 0.044 0.108 0.092 0.31 
300 0.45 0.097 0.063 0.156 0.134 0.45 
400 0.56 0.120 0.079 0.196 0.170 0.56 
700 0.89 0.190 0.120 0.312 0.270 - 
1000 1.21 0.250 0.170 0.420 0.360 - 
2000 2.16 0.420 0.280 0.750 0.650 - 
3000 3.03 0.590 0.400 1.060 0.910 - 
5000 4.70 0.920 0.620 1.640 1.410 - 

10000 8.180 1.600 1.080 2.860 2.450 - 
15000  

 

11,99 2.360 1.590 4.200 3.600 - 
2-  

 

100  

 

0.22 0.049 0.033 0.077 0.066 0.22 
200 0.38 0.081 0.054 0.133 0.114 0.38 
300 0.55 0.120 0.078 0.193 0.165 0.55 
400 0.69 0.150 0.098 0.242 0.210 0.69 
700 1.10 0.230 0.150 0.385 0.330 - 
1000 1.49 0.310 0.210 0.520 0.450 - 
2000 2.67 0.520 0.350 0.930 0.800 - 
3000 3.74 0.730 0.490 1.310 1.120 - 
5000 5.80 1.140 0.770 2.030 1.740 - 

10000 10.10  1.980 1.330 3.530 3.030 - 
15000  

 

14..80 2.910 1.960 5.180 4.440 - 
3-  

 

100  

 

0.27 0.060 0.041 0.095 0.081 0.27 
200 0.47 0.100 0.066 0.164 0.142 0.47 
300 0.68 0.157 0.096 0.237 0.203 0.68 
400 0.85 0.180 0.121 0.298 0.260 0.85 
700 1.35 0.280 0.180 0.474 0.410 - 
1000 1.83 0.380 0.260 0.640 0.550 - 
2000 3.28 0.640 0.430 1.140 0.980 - 
3000 4.60 0.900 0.600 1.610 1.380 - 
5000 7.13 1.400 0.950 1.640 2.140 - 

10000 12.42  2.440 1.640 2.500 3.730 - 
15000  

 

18.20 3.580 2.410 4.340 5.460 - 
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14

 
   

(% .)

 
    [12].

  
  

i, % 

  
- 

-

  
1- 10 

 
2- 5 

  
-

  
-

 
 

 
99,16 - 0.35 0,22 - 0,11 0,06 

- 
- 

-
: 

        

62-86 99,05 - 0,55 0,40 - - - 
62-105 93,90 - 5,89 0,21 - - - 
85-105 98,64 - 0,24 1,12 - - - 
85-120 97,61 - 0,05 2,34 - - - 
85-180 99,25 - 0,15 0,35 - 0,25 - 
105-140 95,04 - - 3,81 - 1,15 - 
120-140 95,90 - - 2,09 - 2,01 - 
140-180 99,57 - - - - 0,43 - 

-180 99,45 - 0,27 0,18 - 0,10 -  

 

92,84 - 2,52 2,76 - 1,88 - 

-

 

93,74 - 2,15 3,20 - 0,91 - 
-

 

98,88 - 0,44 0,42 - 0,26 - 

-76*) 93,85 2,50 2,00 1,45 0,05 0,15 -  
- 93*)  92,68 2,50 2,30 2,17 0,06 0,29 - 

-

 

74,03 25,0 0,58 0,27 - 0,12 -  

 

12 - 19 

98,31 
-  

 

1,56 
0,13 

 

99,84 - 0,10 0,06  

 

99,57 - 0,15 0,28 

 

99,31 - 0,21 0,48 

 

*) -   .
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15

 
   

( , / 3)  

 
       

  
 

  
 

*  , 
/ 3 

. , 
/ 3  

/ , , / 3 

1-  

  
464.0 384.0 - 

 
205.0 172.2 344.0 

   

248.0 255.0 412.0 

 

1.49 1.24 - 

 

0.79 0.66 1.31 

   

1.06 0,88 1,76 

 

0.16 0.13 - 

 

0.10 0.08 0.16 

  

0.10 0.08 0.16 

2-  

  

580.0 480.0 - 

 

250.0 210.2 420.0 

   

310.0 255.0 515.0 

 

1.86 1.55 - 

 

0.96 0.80 1.6 

   

1.32 1.10 2.2 

 

0.20 0.16 - 

 

0.12 0.10 0.20 

  

0.12 0.10 0.20 

3-  

  

701.8 580.0 - 

 

310.0 260.4 520.0 

   

375.1 308.5 623.1 

 

2.25 1.88 - 

 

1.19 0.99 1.98 

   

1.60 1.33 2.66 

 

0.24 0.19 - 

 

0.15 0.12 0.25 

  

0.15 0.12 0.24 

 

*  -  ;  -   - ;

  

-   - 
.
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16

 
   

, 

   
- 

 
-

 
-

 
-

 
-

 
-

 
-

 
-

 
-2 -2 

-30 44800 5098 956 174 31,5 7,5 - 22600 4860 
-20 45500 9021 1587 386 78,9 17,9 - 36900 9690 
-10 70000 15260 3480 789 179,6 49,8 8,6 57800 14700 
0 - 24400 6110 1512 380,4 114,0 22,9 87100 23800 

10 - 37750 10450 2737 748,8 234,5 54,4 - 37000 
20 - 56410 17600 4712 1391,0 461,0 119,7 - 55400 
25 - 68160 20350 6079 1859 633,0 174,5 - 67300 
30 - 81770 25200 7763 2454 857,0 244,7 - 80750 
mi 58.12 72.15 86.18 100.20 114.23 128.25 142.29 56.08 70.13 

Ki/5,  

Ci% .

 

0.4028 1.0000 1.9908 4.3399 9.3131 17.7755 32.8690 0.3998 1.0000 

Ki/5 

 

Ci% 

 

0.500 1.000 1.667 3.125 5.882 10.000 16.667 0.500 1.000 
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-     

( )

 
:

 
:

 
.  

 
      

 
 

 
  

 
. .- . 

 
______________ . . 

 
«27»  1999 .

 
____________ . . 

 
«19»  1999 .

  
9. 

  
«   

  
   

 
 

» 

 

 

«  «     -     
» ( , 1999 .)  -     

,    -       
,      

«          
» ( ).

 

        
-       

,   -
,       - 

,               
.

 

        
:

 

-      257/33-07  27.10.95 .;

 

-     312/33-07  9.10.97 . ( ,      
);

 

-   4 «    » ( . « »,  
1, 1996 .);

 

-       C1-C10  5 

( . .4.4   );

 

-  2.6.1 «           
». , 1988;

 

-  2.1.1  2.1.2 «              
». -17-86. , 

1987; 
-  2.1 «        

».  62-91-90. , 1990;

 

- -        
. , 1990.

 

      

« ...»      
( . 247-86-58,  . .).
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1     

 
       

- -  
( )     C1-C5 = 50 / 3  C6-C10 

= 30 / 3 ( 2.1.6.713-98,         
26  3  1998 .),    -         

,          
-   

:

 
 

  

:

 

     
C1-C5 -  = 50 / 3.  -    

C6-C10 -  = 30 / 3. 
:

 

     
C12-C19 -  = 1 / 3.  

  

  

( )*) - =1.5 / 3.  

  

  

-  = 1.5 / 3.   
-  = 0.6 / 3.   

-  = 0.2 / 3.  
*) -  = 0.02 / 3.  

*) -  = 0.04 / 3.  

  

 

*) -  = 0.008 / 3.  
*) -  = 9 10-6 / 3.   

*)      ( )    .

  

         

- 
( . .)    (  )           

-  = 5 / 3.                 

. .      -
-     ,     

.  ,      
( ,  ),   -       

.

 

    

14 ( )  *)   1.1 
( 1.4 -86)      .
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,  :

 
)     , % .*): 

1- 5 = 54.80; 6- 10 = 41.91;  = 1.97;  = 0.79;  = 0.53;

 
)

 
- ,

 
% .*): 

1- 5 = 32.00; 6- 10 = 42.03;  = 25.00;  = 0.58;  = 0.27;  = 
0.12; 

)  -92 - -95,  ,

 
% .*): 

1- 5= 67.67; 6- 10= 25.01;  = 2.5;  = 2.3;  = 2.17;  = 0.29;  
= 0.06.

  
*) : . . 2  .

 

,    . .       5 
/ 3.    :

  

q . .

  

  

(     = 5 / 3)        
.

 

     
(     -  

)  :

   

39.0
2.0
53.0

6.0
79.0

5.1
97.1

30
91.41

50
8.54

100
5

q  

01.1
2.0

12.0

6.0

27.0

5.1

58.0

5.1

0.25

30

03.42

50

0.32

100

5
q 

67.0
02.0

06.0

2.0

29.0

6.0

17.2

5.1

3.2

5.1

5.2

30

1.25

50

67.67

100

5
q  

,            
.

 

2.        

 

  

 

    

14              
- 

. ,     , -      
14     

14 ( ),    .

  

)

 

)

 

)
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3.     

  
   

 
 

:

 
)

 
 

 
  - , / ,   6.2.1  . 20 

(  - « »),              
. . - C1, 

/ 3 (   12).

 
)

 
 ( ) 

 
 . . - G, / ,

 
  

 
 6.2.2 

( .20) -         - 2  

3,    « »  « » (  - 
12  . 44 ).   

 

-   ( 6.2.3  . 21 
):

  

,

 

20 

      

20 

     

.

 

.

   

   

(   )    
. .           - 

.

 

      
- . .       

V , 3 ( ,    )    
« » ( )     

(    ) - G , / (  13)   -   
. .

 

(  12).

 

,      (Np = 1)    . .

 

= 5.10-3     

,     6.2.2,        
200 .      -         

12- 19  

 

= 1 / 3     = 0.008 / 3,       
.
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14 ( )

  
   

(%  ) 

 
   

     
  

 
  

 
- 
-

  
1- 5 6- 10 

-
-
- 

( 
-

-
)

  
-

 
-

 
-

 
-

  
 

 

99.26

 

72.46

 

26.8 - 0.68 0.35

 

0.22 0.11 - 0.06 

- 
- 
-

:

           

62-105 93.90

 

53.19

 

40.71

 

- 6.10 5.89

 

0.21 - - - 
85-105 98.64

 

55.79

 

42.85

 

- 1.36 0.24

 

1.12 - - - 
85-120 97.61

 

55.21

 

42.40

 

- 2.39 0.05

 

2.34 - - - 
105-140 95.04

 

53.75

 

41.29

 

- 4.96 - 3.81 1.15 - - 
120-140 95.90

 

54.33

 

41.57

 

- 4.10 - 2.09 2.01 - - 
140-180 99.57

 

56.41

 

43.16

 

- 0.43 - - 0.43 - - 
-180 99.45

 

56.34

 

43.11

 

- 0.55 0.27

 

0.18 0.10 - -  

 

92.84

 

52.59

 

40.25

 

- 7.16 2.52

 

2.76 1.88 - - 

- -

 

98.88

 

56.02

 

42.86

 

- 1.12 0.44

 

0.42 0.26 - - 

-

 

74.03

 

32.00

 

42.03

 

25.00

 

0.97 0.58

 

0.27 0.12 - - 

-

 

93.74

 

11.88

 

81.86

 

- 6.26 2.15

 

3.20 0.91 - -  
-76

 

93.85

 

75.47

 

18.38

 

2.50 3.65 2.00

 

1.45 0.15 0.05 -  
( -

92 

 

-95) 92.68

 

67.67

 

25.01

 

2.50 4.82 2.30

 

2.17 0.29 0.06 - 

- 
-

 

98.31*

 

- - - 1.56** - - - - 0.13  

 

99.57*

 

- - - 0.15**

 

- - - - 0.28 

 

99.31

 

- - - 0.21**

 

- - - - 0.48 

 

: 

 

* -    12- 19; 
** -        (  

 

    
( 12- 19). 
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4.       

 
(  )

  
8.1. . - ,  

 
        

( . 23,   
).

 
   

. 23  . 24  :

 
 

,            
14 ( ).

 
 

  

( = 11.8100 / ; G= 324.6692 / )

     

- 

 

1- 5 6- 10 

-
-
-

 

(

 

-
-
)

   

-

   

i  % 
- 
-

. 1) 

52.59 40.25 - 2.52 2.76 - 1.88 - 

i 
2), /

 

6.21 4.75 - 0.30 0.33 - 0.22 - 
Gi 

3), /

 

170.7435

 

130.6793

 

- 8.1817

 

8.9609

 

- 6.1038

 

- 

:

  

1) -  14 ( ); 2) 

100
i

i

CM
M

 

3) 

100
CiG

G i
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8.2. .  ,  .

 
-   

  
      

( .25) :

 
 

  
( = 21.8344 / ; G= 865.3175 / )

    
-
- 

-

 

1- 5 6- 10 

-

 

( -
)

   

-

 

-

  

i  %  

-92, 
-951) 

67.67 25.01 2.50 2.3 2.17 0.29 0.06 - 

i 
2), /

 

14.7753 5.4608 0.5459 0.5022 0.4738 0.0633 0.0131

 

- 
Gi 

3), /

 

588.5604

 

216.4159

 

21.3629 19.9023 18.7771

 

2.5094 0.5192

 

- 

:

  

1) -  14

 

( ); 2) 

100
i

i

CM
M

 

3) 

100
i

i

CG
G
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8.3. .  .  

 
      

. . 27  :

 
 

  
( = 48.5209 / ; G= 1483.4014 / )  

   
- 

 

1- 5 6- 10 

-
-

 
(

 

-
)

   
-

   

i  %  

-76 1) 
75.47 18.38 2.50 2.0 1.45 0.15 0.05 - 

i 2), /

 

36.6187 8.9181 1.2130

 

0.9704 0.7036 0.0728 0.0243 - 

Gi 3), /

 

1119.523

 

272.6491

 

37.0850

 

29.6680 21.5093 2.2251 0.7417 - 

:

  

1) -  14 ( ); 2) 

100
i

i

CM
M

 

3) 

100
i

i

CG
G
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8.4. .  *)        

( .28)  :

 
*) .        = 1.2 / 3 

( 2732 - ).

 
 

8.6  ( . 30) :

 
8.6 . .   .  .

 
 

  

- 
-

 

V max, 
3/

 

B, 
T 

  

 
-

-

 

Vp, 
3 

Np, 
.

   

-20 
150 40000

 

 

-     

-

  

5000

 

8 .

  

  

.

  

tmin, 

 

tmax,

  

t
min

 

t
max

 

20, 
/ 3 p

.

 

p
max ,

 

/ 3 . 

25 30 1.20 1.40 0.324

 

0.56

 

0.80 0.935

 

2.50

  

 

= 0,324 · 1.40 · 0.80 · 150/3600 = 0.01512 / *) (5.6.1)  

0695.1
85000935.0

40000
n   (5.6.1)  .

 

= 2,50 ( . 10)

  

02523.0
935.0*10*2

40000*5.2*56.0*)20.140.1(*324.0
6

G / *)  (5.6.2)   

*) .        = 0.05 / 3 

( 2735

 

-   ).
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8.7. .  .  

 
       

( .30) : 

 
 

 
.

 
(  = 1.60 / ; G = 5.1975 / )

    
- 

-

 
1- 5

 
6- 10

 
-

- 
(

 
-
)

   
-

 
-

  

i  %  
-92, -95 1) 67.67

 

25.01 2.5 2.3 2.17 0.29 0.06 - 

i 
2), /

 

1.08 0.40 0.04 0.04 0.03 0.005

 

0.001

 

- 
Gi 

3), /

 

3.5172

 

1.2999

 

0.1299

 

0.1195

 

0.1128

 

0.0151

 

0.0031

 

- 

:

  

1) -  14 ( ); 2) 

100
i

i

CM
M

 

3) 100
i

i

CG
G
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8.7 . .  . 

   
 

 
 

 
 

 
V ,

 
3 

Q ,

 
3 

Q ,

 
3 

- 
-

 
Cmax,

 
/ 3 

Cp ,

 
/ 3 

Cp ,

 
/ 3 

C ,

 
/ 3 

C

 
/ 3

  

-

 

6.0 4000

 

4500

 

-

 

1.55 0.80 1.10 1.60 2.20

 

 

= (Cp
max·V )/1200 = (1.55·6.0)/1200 = 0.00775 /

 

G = [(Cp +C ) · Q +(Cp +C ) · Q ] · 10-6+50(Q +Q ) ·10-6 = [(0,80+1,6) · 4000+(1,10+2,20) 
· 4500] · 10-6+50 · (4000+4500) · 10-6 = 0.44945 /

 

 

 

.

 

( = 0.00775 / ; G = 0.44945 / ) 

 

 

-

 

 

12- 19 

 

A

  

i  %   
( . 14, 

)

 

99.57 - 0.15 0.28 

100
i

i

CM
M , /

 

0.00773 - - *) 0.00002 

100
i

i

CG
G , /

 

0.44819 - - *) 0.00126 

  

*) .    12- 19. 
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8.8. .   (     )*)        

( . 31)  :

  
*) . 

 
       - 4, 

. .

 
= 1 / 3 ( 2754 -  

 
12- 19)   . .= 0.008 / 3 ( 333 - ). 

 
5.  

 
5.1. .4.3  ( . 10)  :

 

« .4.3.        ( ) - 
:

 

-      (   ) -    
1- 5, 6- 10   2- 5 ( )  -  

( , , , );

 

-    -       ( ,     
. .),      ( ,  -

,   .) -   12- 19». 
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« -3»        

:

    

«       
1- 10 ( )    

( , , , 
, )      - 

»

 

(   -   
2420/522-97/0522  15.07.97 . -   

,   ).

  

«       
1- 5 ( ),   

6   ( )   »

 

(      
2420/521-97/0521  15.07.97 .    ,   

).

        

109429, , , 2-  

 

 
« »   « -3»   

. (095) 355-03-11  
(095) 355-61-11 
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- .  ,  ,  - 

,        -     
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,  . . . 
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.

 

    

,   ,  ,  -  
.          

« »,           
-    - ,      

 

  
- .

 

 

,                    
,    - 

,    .    « -
»    - ,    .

 

, ,  « »        -     
.

 

 

« »     « Drager»        
.

 

    

«Drager»     -  
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« »:    

: 191036, - , . 4 , 15 

 

  
: (812) 740-11-00 ( ), : (812) 717-70-01   

: (495) 221-08-56 
E-mail: eco@integral.ru 
Internet: www.integral.ru 
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Windows- , « - »    -      
.     

.
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: 191036, - , . 4 , 15 

 

  
: (812) 740-11-00 ( ), : (812) 717-70-01   

: (495) 221-08-56 
E-mail: eco@integral.ru 
Internet: www.integral.ru 
Internet: www.integral.ru 


