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1.

1.1. 

.

.
.

 0,8-1,2
.
 II 

       ,,=1,86 3,     =230,       ,,=0,34 3
 1 .

 – 0,8
 – 7,0 

 – 50 2
 – 38 2

 – 230

 +370

).

, .

.
, 

. .
.

.
.

 ( ).

.

. 
,

. 

.
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. 

.

 2- ,
 48 12,3  .

 19 .
 12 .

.

.

. .

. .

.

  .

. 
 1500 , 

.  2-
. 

. . 

.
1.2. 

. -
.  150 .

 140-150  125 . 
 1,2-1,5 . 

-100 .
 – 

.
 – 25 . 

.

 Ø150 . 
1500  - .
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 Ø150  Ø200
.

   4,0 .
 Ø150 

.

-
. 

. 
. 

 5 .

-10 
.

 10 
,  0,4

.

I-125 , -16 
. -10  200

. 
10 . 240 

125- 500- 2000-

1 0,1 0,1 0,06
2 0,4 0,08 0,08
3 00,2 0,06 0,03
4 0,25 0,06 0,04
5 0,3 0,15 0,06
6 0,06 0,13 0,4
7 0,2 0,3 0,35
8 , . 0,02 0,08 0,04

 125, 500, 2000 -S 2 
.

125 500 2000
s s s

1 143 0,2 14,3 0,1 14,3 0,06 8,58
2 191 0,4 76,4 0,08 15,3 0,08 15,3
3 143 0,02 2,56 0,06 8,5 0,05 7,15
4 7,2 0,25 1,8 0,06 0,4 0,04 0,3
5 12,9 0,3 3,9 0,15 1,9 0,06 0,8
6 14 0,06 0,84 0,13 1,8 0,4 0,6
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125 500 2000 n
An A An A An

7 240 0,2 48 0,3 72 0,35 84
8 240 0,02 4,8 0,03 7,2 0,04 9,6

:
125 =14,3+76,4+2,86+1,8+3,9+0,84+48+4,8+152,9;
500 =14,3+15,3+8,5+0,4+1,9+1,8+72,7+7,2=121,4;
2000 =8,58+15,0+7,15+0,3+0,8+5,6+84+9,6=131,3;

 -
125 =152,9/511=0,3

500 =121,4/511=0,23
2000 =131,9/511=0,25

 ( ) :
125 =0,23;  500- =0,24;  2000 =0,251;

:
;

)(
163,0 V

-125    =0,163 629/(511 0,23)=1,14
-500   =0,163 629/(511 0,24)=1,23
-2000   =0,163 629/(511 0,251)=1,25

.
1=0,9;  2=0,1;  3=0,9;  4=1;

=96 1 2 3 4=96 0,9 0,1 0,9 1=77%

1.3.

150;
 –  1:100.

 0,000 
75 50 25;

-1  2.130.1 1 
.

 – .
 – 1.136.5-19  6629-88 ( ) 

.
 – «Akfa» 

.
 – , , , 

.
 –  – 

.
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 – -
. .

 1,5 ,  0,9
. 

.  3 .
=10,0 2 

.. 
,  12,5.

. -1 hw=6 .
 L 100x8  8509-86 .

.
 17-1 . 
.  ( ) 

-42  9467-75* LW .

.     -1

3

1  24454-
80

 100 100
L=2070

25 0,021

2 -  /  -  100 100
L=1800

2 0,018

3 -  /  -  100 100
L=1130

45 0,0113

4 -  /  -  100 100
L=750

2 0,0075

5 -  /  -  100 100
L=4300

250 0,043

6 -  /  -  100 100
L=2720

4 0,027

7 -  /  -  100 100
L=1590

4 0,016

8 -  /  -
200 50 L=

44,92 -

9 -  /  -
100 100
L=2250 

- -

10 -  /  -  100 100
L=1500

78

11 -  /  -
200 60 L=9000

2 0,132

12 -  /  - 123,6 -
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100 100
L=1500

13 -  /  -
130 50 L=2900

4 0,006

14 -  /  -
130 30 L=1200

35 0,020

15 -  /  -   150 50
L=1900

25 0,014

16 -  /  - - - 0,90 3
17 -  /  -  22 - - 26,14 2
18 2.160-5  I - - 50
19 2.160-5  I 8
20

21  5781-82 8AIII
 200

- - 23,7

22  5781-82 6AI
L 300

180 0,066 11,88

23  103-76 . 12,5
 150)

30 0,08 2,63 3

24

, , 
 -2

. 1.  1.141.1-40  1  59.12.6  III 63 2070

. 2.  1.141.1-40  1  59.10.6  IV 60 1715

. 3.  1.141.1-28  1,2,3  29.12.6  III 34 1000

. 4.  1.141.1-28  1,2,3  29.10.6  III 38 830
-1 - / / - 3  21-71 4 430
-2 - / / - 3  18 -71 38 378
-3 - / / - 3  16-71 2 330
-4  1.038.1-1  1  16 -2 1 65
-5  1.038.1-1  1  13 -1 5 54
-6  1.038.1-1  1  13 -1 5 54

 – 1 12,5 91,26 3
 – 2 12,5  - / - 73,26 3
 – 3 12,5 - / - 12,6 3
 – 4 12,5 - / - 13,93 3

. , ,
. . 

, 



13

 5 . , 1, 2, 3,
4;

.

2.03.11-96 . 
. 

 2- . 
 3 

.  3
.

 3

 1-
 1  5781-82*  6 48,3 

 5781-82*  6 38,64 -1
 5781-82*  10 399,28 

-8  5781-82*  12 143,29 
 II-

-10  5781-82*  6 101,15 
-7  5781-82*  10 181,78 
-8  5781-82*  12 260,95 

 III-
-4  5781-82*  6 33,41 

 5781-82*  6 16,7 -2
 5781-82*  10 172,61 

I-  12,5
II-  12,5
III-  12,5

 2.140-5

 – , 
2.01.02-88 

.  2.08.02-96
», « ». 

.
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2. 

2.1. .

. 

.
:

 – 150, ,
200

13579-78.
 – 0,000 

-75 -25 . 
 1800 3,  2.01.03-96  3.45  – 

 11-1800 . 
.  434-71 

.
 – .  300.

1.03.1-1.
 –  120 .

 –  1.038.1-
1-40 ,28  1,2,3 .

 – 
.

 – = 600 3
.

 – , , 
.

.
.

,  1 .
.

 0.000 ,

-100 .
  

 2 .
,

 10 .
 0.030 .

.
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-
 2.03.11-96 

.

. 

-
115 . 

.

-  –
 2.01.02-88 

 2.08.02-94 , ‘‘ ’’
.

 11 , 
. 

.
     

.
 ( ,

, , , , , ) .

.-
2.08.02-94 ‘‘ ’’ .

. 

.
 2.130-5 .1 .. 2.130-

.1 
.

 2-30 
.

 12  75 
 25 ,  675

-1 . 

.

                           -   5980
                                      -   1190
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                         -   220
                      -     – 20

 ( =0,9, Rd=0,911.5=10,35 ;
Rbt=0,9*0,9=0,81 , Rb302 Rbt=1,4 , Eb=24000 )

-IV (Rs=5100 , Rs  =590 ,
Es=190000 )

 ( )  ( )
-I (Rs=375 , Rs=270 -3 , Rs=365 , Rs=265=4 ,

Rs=360 , Rs=260  – 5  Es=170000 )
=0,7 B20=14

(R =1,2*8,1=9,72 )
:

.
 13

 h0=5,98 – 4/3*0,13=5,8 .
 1 2 
.

.
 q=10890*1,2=13058 =13
 qn=9220*1,2=11064g/v=11

 qne=(4220+4000)*1,2=9864 =9,9
2 .

              

=2

                          :

                           :
                      

70
240
750
35
3000
125
4220
4000
1000

5000
9220

1,3
1,3
1,3
1,3
1,3
1,3

1,2
1,2

91
312
980
45
3300
162
4890
4800
1200

6000
10890
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3 
-I

4
6

I-

4
5

I-

4
12

A
IV- 2

10
A

V-

b=
33

0

b 
=1

19
0

f

h
=4

0,
5

f h
=4

0,
5

f

 1
.  
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-2
40

0
200

13
0

S=
10

0

12
00

-2
I -

 I

35
80

59
80

12
00

S=
10

0
I

i-2
k-

2

k-
1

40

11
90

18
5x

6
40

200

2O
10

A
-I

V

4O
12

A
-I

V

13
0

40
0

I

k-
1
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        = =            =55,0092
8

135,8
8

Q= =            = ,0        3892
2

13*5,8
2

) .

M=        =47,0 ( )        .11,1*5,8
2

M=        = ,0 ( )        42 9 9, *5,8
81

Q=0,5*11*5,8=31,9 .

2.2. 

h=22  b=19,5 
hf=3 .

fp=0,75 R =0,75*590=443
: Rs           =590-90=500  0,3 Rs =0,3*590=177

=30+          =30+          =90360
1

360
6

h – 
=2,5 

h0=22-2.5=19,5
w=d-0,008Rb=0,85-0,008*10,75=0,767

  =1500       -1200=1500         -1200=103Rsp
fp

s

443
510

 =R +400+ -     =510+400-443-103=364sp s sp sp

spR
  =                        =                              =0,586 w

1+         (1*       )
sm

w
1,1

0,767
364
500

0,767
1,11+         (1-            )

A =0,586(1-0,5*0,586)=0,411R

:
f=RB*B*f R f (h0-0,5hf)=10,35*119*3(19,5-0,5*3)*100=6651000 =

66,5 >55
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 (  B=Bf=119
) :

A =                                       =0,118<A =0,4110
5500000

10,35*119*19,5 *1002 R

                      =0,126;    =0,937
:

  =1,2-(1,2-1)(2*           -1)=1,2sb
0,126
0,586

.

A =                                            =5,11  s
5500000

1,2*510*0,937 *19,5*100
2

O10A-IV+4O12A*IV(A =6,09 )s
2

.

.

  =        =               =7,92sE
E b

190000
24000

.
A = =119*22-6*(3,14-15,9 4)+7,92*6,09=1484,4  +2  / 2

s

S =S dS =119*22*11,6*6*(3,14-15,9/4)*11+7,92*6,09*2,5
=15911

  +
3

s

.
 =S   A  =15911/1484,4=10,7  / 

.
h =   a=10,7-2,5=8,2  -op

.

s = + =               -6                   +7,92*6,09*8,2=89636119*22
12

3,14*15,9
64

:
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3W =   /   =               =837089636
10,7

)  :
3W =   /(h-   )89636/22-10,7=7930

.

 =0,03*443=13,31

  =03

  =0s

 ( sp=1)
P= (  - ) A =1(443-13,3)-6,09*100=261678 =261,74  sp sp 1 s

 = 1 + = =  261700/ 484 261700*8,2/89636*8,2 372   3,73
2

 /  3,73/14=0,27< =9,25+0,025;  =sp hp

=9,25-0,025*14=0,60
 = ,85*40  R   = ,85*40*0,27= ,2  0 / 0 9
 =  -  = 41-22,5= 20,5  4 4sp 4

 =1; spspP  =11 (  )A  =1*420,5*6,09*100=225,1 - 1 s

 2 + * , /89636*8,2=636 =
3,6 <0,95*1,4=13,3

  = 55110/1484 255110 8 2
        

2

  =35s

 =0,26<0,26<0,75 /   =3,63/14
 =0,85*150  0,85 150*0,26=33,2 ; /   = *s sp

 =  + 35+33,2=68,2 ;    =4 b s

1 =  +   = 22,5+68,2=90,7 < 001 1 4

 =     = =   - 443-100 3432 14

sp2=1 
14 sP = (     )A =1(443-100)6,09*100=

208887H=208,9
-

         
L

H  1 

 =0,5*P/ (1+1 )=0,5*90/443(1+1 6 )=0,14  so

 =1+     =1+0,14-1,14        = =0,  1-0 14 86sp sp sp

.  L=10
 4  1

 4 .
   =Es/Eb=170000/24000=7,08
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   M10=Asw/Bs=4*0,126/19,5*10=0,0026
w1=1+5 MW=1+5*0,00026*7,08-1,08
B1=1+ ro=1-0,01*10,35=0,9

Q=38000H<0,3*1,08*0,9*10<35*19,5*100=114762H

n=0,1*208887/0,81*19,5*22*100=0,58>0,5
n=0,5 Q=38000H>0,6*0,81*19,5*19,5(1+0,5)*100=28642H

  n=4
f=0,126 2   S=10 
qsw=265*4*0,126*100/10=1336H/ 

f=0,75(119-19,5)*3/19,5*19,5=0,59>0,5
f=0,5            1+ f* n=1,5
0= 2(1+0,5+0)*0,81*19,5*19,5 *19,5*100/1335=37,3 
0=37,3<2h0=2*19,5=39 

Qsw380002/42(1-0,5+0)*0,81*19,5*19,52*100=194
S=Rsw*Asw1qsw=265*40,126*100/194=69
Smax=0,75*2(1+0,5+0)0,81*19,5*19,52*100/38000=37

 S=10 <Smax=37
    S=10

.
b=M/ ced=*y+P2/Aced-P2 op/ ced*y=4700000/(89676*100)*(22-10,7)+

+(2088887/1484*100)-(208887*82/89636*100)(22*10,7)=5,1
=1,6-( b/Rbced)=1*8370/1484=5,6 

M=Rbtced*Wps+ sp*P2( op+r)=1,9*12500*100+0,86*208887(8,2+
+5,6)=4229070H =42629kH <M=47

 Rere>M 
,  Rcrc2=0

, 
.

=As/bho6,09/(33*19,5)=0,008<0,02
f=[(119-33)*4+(7,92/2*0,45)(0,49+0)]=0,558

 As’=0,49 2 
 (7 3Bp1- As’=0,49 2)

=055,8(1-(4/2*19,5))=0,5

Lsp=0=Mfof=M+PLsp=47+0 .
m=4700000/33*19,52*15*100=0,25

 Lsp=0,86 
2=0,86*208887=179643H=179,6kH

Le tof=4700000/179643H=26,2 
=(1/(1,8+((1+5*(0,25+0,5))/(10*0,008*7,92))))+((1,5-0,558)/

(11,5*(26,2/19,5)-5))=0,29
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£=16,5[1-(((4/19,5)*0,558+0,202)/2*(0,558+0,29))]=17,2 
s=4700000-173643(17,2-0)/0,09*17,2*100=151

d =                          =11,332*10 +4*12
2*10+4*12

2 2

  =1;   1=15    n=1     
a  =1*1*1                 20(8,5-100*0,008)* 11,55 =0,15154

190000cec

0,15 <acrcadn=0,40 

.
, 

.
red=119*4(11,3-4/2)+33*7,50*3,65=5306 3

    :
ky=(51900*5306)/(59636*33*100)=0,75 

   :
mb=(179643/1484)+0+0=1,2 ,   y=0
mb=1,2+0/2+ ((1,2+0)/2)2+0,572  =1,43 

mc=1,2+0/2- ((1,2+0)/2)2+0,572  =-0,43 
bu=(1-( 23/15))/(0,2+0,01*20)=2,4>1
su=1 
ntj=1,43>1*1,4=1,4  – 

.
/h-580/22=26>10 

.
1/r=470000*1,2/0,85*26500*89636*100=5,59*103/ 

=(255110/1484*100)*(255110*8,2/89636*100)*11,3=-0,9 
1/r=( s/rsh0)*(10,3+35+33,2)/140000*19,5=2,13*105 
f2=5/48*5,59*105*580=1,69 
f3=1/8*0,88*105*5802=0,37 
f4=1/8*2,13*105*5802=0,90 
f= fi=1,96+0,37+0,9=0,69 <2,9 
  .

 – .

 1,35
 3

 300
 / /  15 30

 14300, -II, -I
 3.9.

-03 
 ( ) .

-3,6 2 
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.
. 2.2 

   2,3 2(300 2)
.

L1

q

II - 1,3

q = q cosd1

L = L/cosx1

q 1

L=3000

1 . :
Q=(q n+ p n)a=(3,6*1,1+3*1,3)*1,35=10,7

, .

M =        =               =12
2ql

s
10,7*3

2

s
 – .

    .

 ( )
hn=30 ,  h=170

=80
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1350

30

80 5 805

17
0

 =520’n

=0,6

h =30n

h =179

) :
    Bn’=2( /6)+16=2(300/6)+16=116

    =2 p=2*80=160 
. -

 (x=hn’) 
    M  Rnp ms bn’ (h0 - 0,5 hn’)

1200.000<13,5(100)0,85*52*3(1*4,5-0,5*3)*2330000H
: 

   bn’ = 52
:

0A =                         =                                         = 0,0954M
R   m  b  - h 2

np n
’

0
2

1200000
13,5(100)0,85*52*14,5

  2.11   :
         h0 = 0,05 *  = 0,1

eF =                         =                                     =3,23      M
a*h  b

2

n
’

0

120.000
0,25*14,5*270/106

   2 14 -11,  F0=3,08 2
(N4, 5 )

 2 16 -11,   Fa-4,02 2/+25 .
.) -1-

.
, .

(2,48)  (2,49) 
       q   0,35    Rnp m  b R0
16000-0,35*13,5/100/0,85*16*14,5-93000H.
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 (2,48) , 

                             Q   K1 Rp m  B R0
16000>0,6*1(100)0,85*16*14,5>11800H

 (2,49) , 

¼ , -1
 U-80 .
(h/h=170/2=85 ) .
       fx=0,283 2 , R2x = 170 ;
       n=2;  F=0,283*2=0,566 2

 U-80  (2,56) .

maxU   =                             =                                         =31,6       0,75*K  R *Bh
Q

2
02 0,75*2*1(100)16*14,5

16000
p

2

.

xq   =                    =                               =1200H/   R *X*F
a

a 170*(100)0,566
8

x

, 
.  (2,54)

Q   = K Bh * R m q  =2 2 0
2

p v

      = 2*16*14,5 *1(100)*0,85*1200 =26200*H>16000H2 2

.

2.3.  – 

 1350  60  3 . 
 3 2 (300 / 2)

 3,9- .
300, -11.

. 

h=6      g4-0,06*25000-1500 3

                               g-1500*1,1-1650 2
 (

)
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           q=(0,29*0,11-0,07*0,07)1*25000*1,1=1000 

             q=0,14*0,09*1*25000*1,1=350 

2. : 
  .

2

M  - M  =          -                    -442P*
16on nj

5550*1,3
16

2

2A  =                  =                                      =0,24M
npm *o

44200
13,5/100/0,85*100*42

0

 2.11 .
                                 -0,024.

F  =                  =                                 =0,36M
q h Fo

44200
0,988*4*315(100)

2

0 a

-1,  200/200/3/3*0,36 2

I .  (  I- I)

q

q

0

ed2

Mnp

M   =on

2

16

M   =np

2

16

. 

                        q=(1650-3900)1,35/2-1000-4750
                        q1=(1-16000)1,35 -1190-1200

.
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:

M   = q               = 1200*8,5=10200 = 10210+7
2kp

.

M =                    =                       =7650(q+q )
8

0
2

1 4750+1200
8

Q =                    =                     =9540(q+q )
2

1 4750+1200
2

 ( ) .
 (2,35) 

, .

p

A  =                    =M
B h R  mgb

0

265000
1,8*31,5 *13,5(100)*0,852

np

F  =                    =M
q h  Rb

0

765000
0,773*3,15*270(100)

0

  2 10  -II.    F  – 1,57 2
.

M  =           100 =                      100=0,42%F
bh 0

1,57
17*51,5

2

                                      Q – 9,54 .

: 0,35 Rnpmp, bh0  Q  F
RmL* h0

0,35 – 13,5(100)0,85*12*31,5=15200>Q=9540<0,6(100)*0,85*12*31,5=
=1930,0H

,  ( ) .
 6 r=1  150 , 

.



29

  -1    2-2

180 1350 280 1350 110

q
1

q
cb

=3200

M=
2

8
.

2.4.

.
 10

, .
 1,0  0,7 .

 3,4-3,6 .
 1,7-2,0

.
.

.
)  21=1,86 3
)  =0,766
)   g=2,69 3
)    =230
)    =0,34 3
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)  =4,5

)    g=2,66 3
) 21=1,83 3
) =0,801
)   =290
)   11=0,8 3
) =93

.
-

 1,3-1,8 . 

 0,6-0,7 . 
.  0,7-0,9 .

.
  I – II  –

 0,6 .
 – 6 
 -1.0

 – 
 – 

.

- .
.

.
.

df = K  dfn;
: dfn –  dfn=1,0 .

 – 
      K =0,9;

df =0,9-1,0 .
.

.
A = N

R- dcp

: N – .
 – 

  =2 3 .



31

d –  d=1,0   R=
.

.
R =           [M *K *B*  +Mgd  +C *M ]k

c1 c2
f 11 11

1
11 c

  :  1=1,0;   2=1,1;   =1,0;  kf=1,0;

11’= 
.

11  = 0,6  +0,1
0,6+0,1+0,4

’ 11
’ c

3

3  = =0,96                      2,69-1,0
1+0,7663

2  = =0,9                      22,66-1,0
1+0,8013

11

3  = = 1,                                                         490,6*1,86+0,1*0,96+0,3*0,92
0,6+0,1+0,3

1

11

3  = =                                        = 0,94                                                       1,7*   +3,6*  +3,4
1,7+3,6+3,4

n
3

c
3

n
3 1,7*0,92+3,6* +3,40,96 *0,92

8,7

       =290;     Mj=1,06;     Mq=5,25;    Mc=7,65;    C4=0,8;     d=1,0
R =             [1,06*0,94*1*b+5,25-1,49*1+7,65*0,8]=
                   =1,1(b+13,94:)

1,1*1
1,0

=0 
    R min=1,1*13,94=15,33 3

:

. )

1
3,4
4
7

1-7
1-7
1-7

26,73
35,30
25,03
16,20
13,80
22,0
13,80

1,8
2,4
1,8
1,2
1,0
1,6
1,0

A   N1=26,73 .
R min=15,33 3 – 

.

B =                =                     =                   =2,0    N
R    -j  dcp

1
1

min

26,73
15,33-2*1

26,73
13,33

2.  . 1

R1=1,1(2+13,94)=17,54 3
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R max=17,54 3 – 
.

B =                   =              = 1,72  1
26,73

17,54-2,0
 ’ 26,73

15,54

.
r1=b1-0,75(b1- b1’) = 2,0-0,75(2-1,72) = 1,80

b=1,8 .

. b=1,8
1

cpP =            +j  *d=              + 2,0*1=16,85   N
b *

 ’ 26,73
1,8*11 1

 (b1=1,8 )
R1=1,1(1,8+13,94)=17,31 2
Pc =16,85 2 < R=17,31 2 , 
b1=1,8 -150;
             N2=35,30

  2,65 =            =2
35,30
13,331.

2. R2 =1,1(2,65+13,94)=18,25 2

b’  =                = 17  2,
2

35,30
18,25-2,03.

4. br2=2,65-0,75(2,65-2,17)=2,29
    b=2,40 .

P  =                 + 0  17,35   2, =
cp

35,30
2,35. 2

      6. R=1,1(2,4+13,94)=17,97 2

      7. = 17,35<R=17,97 2 ,   2=2,40
                    B  N3=22,0 .

  1,65 =            =3
22,0

13,331.

        2. R3=1,1(1,65+13,94)=17,15 2

b’  =                =  1,45
3

22,0
17,15-2,03.
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  4.   br3=1,65-0,75(1,65-1,45)=1,50 
           B=1,6    .

P  =                 + 0   2, = 15,75
cp

22,0
1,65. 2

  6. R=1,1(1,6+13,94)=17,1 2

  7.  Pcp=15,75<R=17,1 2 ,   =1,6   
.

          N4=16,20

  1,22 =            =4
16,20
13,331.

2.  R4=1,1(1,22+13,94)=16,63 2
b’  =                =  1,10

4
16,20

16,68-2,03.
  4.   br4=1,22-0,75(1,22-1,10)=1,13 
     B=1,2    .

P  =                 + 0  2, = 15,5
cp

16,20
1,205. 2

6. R=1,1(1,2+13,94)=16,65 2
7.  Pcp<R , 4=1,2 .
         g=N5=13,80

  1,04 =            =5
13,80
13,331.

         2.  R5=1,1(1,04+13,94)=16,48 2
b’  =                =                     0,95=

5
13,80

16,48-2,03. 13,80
14,48

          4. br5=1,04-0,25(1,04-0,95)=0,97 
                 B5=1,0    .

P  =                 + 0  2, = 15,80
cp

13,80
1,05. 2

             6.  R=1,1(1+13,94)=16,43 2
           7.  Pcp<R , 5=1,0 .

-  – 
, 

.
=1,8

. 1 
.

   
.

  1=0,4   =0,4*1,8=0,72 .
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.

tg0= j11h1=0,6j11’+0,1jb3c+0,3jb3 =0,6*1,86+0,1*0,96+0,3*0,92=1,48 2;

.
0= (Pcp- rg0)=1(16,85-1,48)=15,37 2
   

      – 
 ( ) =1    =0;

Pcp – =1,8  ( )

.
<0,2 

. 
    =9,36

  5
,
2

0,25 ,
2

,
2

, 

0
0,72
1,44
1,70
2,16
2,88
3,60
4,32
5,04
5,76
6,48
7,20
7,92
8,64
9,36

0
0,8
1,60
1,89
2,40
3,2
4,0
4,80
5,60
6,40
7,20
8,00
8,80
9,60
10,4

1,0
0,881
0,642
0,573
0,477
0,374
0,306
0,258
0,223
0,196
0,175
0,158
0,143
0,132
0,122

1,48
2,14
2,81
3,04
3,45
4,14
4,83
5,52
6,21
6,90
7,60
8,30
8,98
9,67
10,33

0,30
0,43
0,56
0,608
0,69
0,83
0,97
1,10
1,24
1,40
1,52
1,66
1,80
1,93
2,07

15,37
13,54
9,87
8,81
7,33
5,75
4,70
3,96
3,43
3,01
2,70
2,43
2,20
2,02
1,88

9,3

4,5

:
 =  =0,8[                     +13,54*0,72-                      *0,26]*         +

[(                     +0,46+(                     +5,75+4,70+3,96+3,43+3,01+2,7+2,43+2,2+2,02)*0,7 2]

           =0,8(           +           )=6,9 <

 0,8  *  /

+

15

n 15,37+9,87
2l=1

9,87+8,81
2

1
9,3

8,81+7,33
2

7,33+1,88
2

1
4,5

21,26
9,3

28,77
4,5

, .
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.

II

I

III

NL

WL0,
6

0,
3

0,
79

0,
26

0,
46

0,
73

1,88

2,02

2,20

2,43

2,70

3,01

3,43

3,96

4,70

5,75

7,33

9,81
9,87

13,54

15,37FL

b=1,8

1,
0

g

H
 =

9,
36
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1. 
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.
, 

.

.
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.

:
1. .
2. .
3. . (

, , 
).

4. .
5.  – 

, , 
, )

.

 – 
. 

 -48  -12,3 ,  2 – ,
 – 3,00 ,  – 9,52 .

 ( ) 

. 

. 
. 

.
- .
- .
- .
- .
- .

.
:  – 

, ( , , 
.) 

. 
:

- :- .
- ;
- .
- 

:
- .
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- 
.

, 

.

=Q +Qd+Q
:

 –  ( )
 –  ( )

Qd –  ( )
 –  ( )

:
:

.Q =1,8+0,5+1=3,3
:

.Q =2,65+0,5+0,21=3,36

) :
=h0+h +h +h

:
 -  ( )

h0-  (
) ( )

h3-  ( )
-  ( )

 ( )

:
=9,52+0,5+1,5+1,5=13,02 .

:
=0,5+0,5+0,7+3,3=5,0

 1
:

/2+
: L  - ; ( )

- : ( )
.

 ( )
:

/2+ =6/2+5+16=24,0
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:
/2+ =6/2+5+0=8,0

 «
» . « »  1974 .

 – 
.

:
 (1 3, 1 , 1

)
.

:
*5,1**08,1 ,,

 1,05 1,5 – 
.

, , .
,

d,  -
.

.
, .

 – 
:

*
*,

.
r ;

:
Cc  – .

 – .
 – .

 – .
 C  – .

 Cc  = C  +C
 – .

:

Cc = 100
*C

;
 : . .

 - . 
.

.
 =C  +3
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 C  – .
.

- 
.

 =C +R0+C
 C  –  (
).

C0 – .
 – .

I- . -160  – 
.

,51,974,067,41,4

:
,84,2033,1151,9

:

,7,15096
100

4,3641480
100
*

.
,3543068,4

 – ;

,6,11284,20
175

4,177,15098
58
354

:

/95,67,1999/5,63706,75447,1999/
/473*42*5,145558*6,11208,1/*5,1*08,1

II- -40  – 
.

,6,1246,244,628,8

,2,390,202*19

:

,8,35938
100

5,129*43196
100
*

.
17411393348

.

,4,3462,39

1,2771,302,39
202

52,248,5593
58

1741

.

/2,157,1999/5,63702,240307,1999/
/4247*5,1211958*4,34606,1/*5,1*08,1 .
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.

:

 C  – 
.

 – 
 0,15 .

 –  ( ).

 – 
  – .

*...

I – -160,2
.

11200175*64

7,23
200*11
480*41

.
51,715,0*7,395,6

II-
-40
.

14544202*72
.

99,2
14544
43196

.
6,1515,0*99,22,15*

 – 
-160,2 -40 

.
-160.2 

.
 ( )

,
,  – , 

, 
, 

.
 ( ) 
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.
: 
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, ,

,
, 

.
 – 
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.
.

.

N
,

,

: N , .
,  – . , .

, 
. 
, Q

) r , 
rQ .

 – 
 ( , , ) 

. 
. 

, 
.

. 
. 

. 
, 
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. 
.

, , , , 
.

3.2. 

 ( ) – 
, , 

, 
. ,

, 
. 

. :
, , , ,

, . 
. 

. ,
, 

.

:
- 

.
- 

.
- .
- 

.

.
1.  S =17600 2
2.  S=5832 2
3.  S=2340 2
4.  S =190 2

.
 = .

 – 943 2 =10
q – , 
=q +q +q ;  q =SA 3600 ; ; 
 S ;
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 =  l-1,5
 – ; q  - ,

 q =b N Kcaa /n 3600; 
 -  20-25

W1 – max . 
 20-25 

W1 – max  – 
.

 -  q =CW2/m60 
 (10-30 ).

W1 –  ( 40% W1 )
m –  (45-60 ).

, , 
. .

 6

 (
)

 ()

1 2 3 4 5 6 7 8

1. . 

2.
3.

4.
5.

.
6.
7.

21,2
1640
82
0,25
354
35,3
19,3

400
250
8
1
80
9
700

400 21,2/8,2 3600

250 1640/8,2 3600
82/8,2 3600

1,925/8,2 3600
80 354/8,2 3600

353/8,2 3600
19,3 700/8,2 3600

1,5

1,5
1,5

1,5
1,1

1,5
1,5

0,43

20,8
0,03

0,05
0,96

0,02
0,68

3

1000
2

2
1/

2
3

: - 22,96
8.
9.

2,5
24

2,5 603
3600

25 60 3/8 3600
30 24/60 60

0,13
0,2

 – 0,35
 – 23,33

q=q +0,5 q 
q=10+0,5 23,33=0,167 
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VV
135

5,114,3
100067211000672121000902

7
 13

.

1 2 3 4 5 6 7 8 9
1

5

4

92

272

64,4

92

1361

257

0,1

0,3

0,6

0,4

0,6

0,75

3,68

245

116

365  8
 13

.

3 500 1500 0,1 0,15 128

128     9
3 5 15 0,8 1,0 12

4 9 36 10 10 10 36

- 2 3 6 1,0 1,0 6
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 2-  1994-  538-

.
 16-  1995-  58-
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, 
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