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Kd

Sq
N  ,  33 ,                         (2.3.1) 

 q  –     , / 3;  
d  -   , ;  
S –    , 2; 
∆ -  , / 3,  

 –   ,  . 
92,018,06,19,081,01,0 0  UmeffqBB / 3,                            (2.3.2) 

 f –      . ;  
f0 –     
U –       

    ;  
m –    ;  
 –   ,   

 62%-      
. 

5,1
18

5,65,6 
S

U ,                                                                                  (2.3.3) 

8,0403232  kdm ,                                                                                       (2.3.4) 

1 PPe ,                                                                                                       (2.3.5) 

   . 
  , ; 
    62,527,027,1222  ahN   6,                            (2.3.6) 

 =0,7  –     ; 
h  –   , . 

    : 

27,17,015,2
1036,04747  eUdWh  ,                    (2.3.7) 

   , . 
 W 762762,027,16,07,06,0  ,                                                    (2.3.8) 
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4500
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N
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17

4500

1






 (2.3.10) 

   ,  

N  = 71
762

4500
1  ,                                                                                (2.3.11) 

      

,750
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1N






 (2.3.12) 

 
ё      ,  

N  = 54,41
762

2625
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15

2625
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     4     1 % 
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,    3-5   1 2 : 

  1)  – Q =29,6 ; 

  2)  – Q = 68,8 ; 

  3) l2 – Q l2=0,88 ; 

  )    1 . . : 

N| =N / L =38,5/2=20 / ,                                                        (2.3.22) 

 L =2  -    ; 

N =20  –  . 

  : 

N| = N| 1,7=201,7=34 / ,                                                       (2.3.23) 

  : 

N| = N| 2,4=202,4=48 / ,                                                       (2.3.24) 

-     3-5     1,2 
: 

Q’ = V 1,2=10,529,61,2= 372 / ,                                      (2.3.25) 

Q’ l2= V l21,2=10,50,881,2= 10,7 / ,                           (2.3.26) 

Q’ = V 1,2=10,568,81,2= 836 / ,                                       (2.3.27) 

 ё        
   . 

Q’= Q’ +Q’ l2+Q’ =372+10,7+836= 1218 / .                             (2.3.28) 
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P /  = 88,2 / , 

 ё     =2,5 / 3 , 

P  =  88,2 /2,5 = 35,3 3/ ,                                                                  (2.3.30) 
    : 

 = 1/P  = 1/35,3 = 0,028 . / 3,                                                (2.3.31) 
ё     ,   : 

V = S l  = 182 = 36 3,                                                                  (2.3.32) 
  : 

V =V ∙ =36∙1,3 = 42,9 3.                                                            (2.3.33) 
 

   RocketBoomer 104 
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   :  

 = 1/  = 1/83,3 = 0,012 . / ,                                            (2.3.35) 
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.. 
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.. 


l ,                                                                 (2.3.54) 
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.. 
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      2.17. 
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, 

. 

-
 
  

,  

 
,

 

 

,  

-
 
-

 

1-6  2,37 85 1,2 0,98 1,19 1 

7-13  2,22 90 0,8 0,59 1,43 2 

14-26  1 2,22 85 1 0,8 1,02 3 

26-33  2 2,22 85 1 0,8 1,02 4 

 

ё     
ё   ,   : 

lSV  , 3;                                                                                         (2.3.62)          3, 
 : 
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Σ NlNlNlL   ,                                                      (2.3.63) 

Σ 16,742022,2722,2637,2 L ,                                             (2.3.64) 

 1  :  
lLL /1  ;                                                                                     (2.3.65) 

97,352/94,711 L , 
 1 3  :  

VLL /31
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06,236/16,74
1
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N -   . 
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 1 3  :  
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84,036/2,30 q / 3. 

  : 
-  – 33   , 

 1  : 5,162/33   

 
 : 2  
 1  : 12/2   

 
 : 150  
 1  : 752/150   

   : 
nnlL  .. ;                                                                                  (2.3.73) 

  n .  –     ; 
n  –    ; 
n  –    . 

601302 L  /  
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L
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3,3
60

200
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        ∆ -  , / 3,  

         –   ,  . 
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5,65,6 
S
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   , . 
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i  -  .  
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ko= ,
1 0

0
ni

 
                                                                                           (3.4.3) 

 0 -   ё    . 

ko= 86,0
5

75,01
75,0 


 .                                                                            (3.4.4) 

2)    : 
VK.C.=  (V  +Vn. ), 3/ ,                                                          (3.4.5) 
   -     , 

 -  , 
Vn. =(1,1-1,15) V  -      

 . 
Vn.  = 1,15∙57,5=66,1 3/ ,                                                              (3.4.6) 

VK.C. = 1,25∙1,03(57,5 + 66,1)=159 3/ . 
3)         

 :  
P . . =  + PQ + ∆ , ,                                                                  (3.4.7) 

  -    , , 
∆  -       1 .  

, 
L-        
  , . 

. . = 0,5+0,097+0,043∙1,5=0,66 .                                                   (3.4.7) 

    . 
    V . .  . .   

   2 10-50/8,   2-  :   
,   . 

1)    .  
 : 





















 25,3

286,0

11

1
2286,0

111. 3P
 ,                                                        (3.4.8) 

 P1-    , 

2-    , , 
E1-      .  

P2 = P . .; P1=P . 
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1  ,                                                                                              (3.4.9) 
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37,0

62,0
2

2

1 E , 

3
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286,0

1
/2104902

970008,2

660000
8,2970005,33 























 ,        (3.4.10) 

2)   :  

,,
601000

31..
..

V
N





                                                                          (3.4.11) 

: VK -  ,    
, 3/ . 

,175
601000

50210490
..N 




                                                                 (3.4.12) 

3)    : 
N

N ,..


 ,                                                                                   (3.4.13) 

:     η -    

NK= 7,218
8,0

175
 .                                                                             (3.4.14) 
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q /57,7
05,1

159
159 3 ,                                                                                           (3.4.16) 
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 . . Ψi i    . 
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2.  (L2-L3) 

        

3.  (L2-L5)         

   : 
d=20√V,                                                                                                (3.4.17) 

 V –    . 
  : 

,
2 CP

c TR

PP

TR

P
q







  / 3 ,                                                               (3.4.18) 

            -   ,  
R -   ,  /   .  

3
6

/47,7
2932872

10)597,066,0(
qc 




                                                         (3.4.19) 

      . .-L1: 

qd

Vq
/,

60

4
2

210
21 
 

                                                                        (3.4.20)  

 qo -     , / 3, 

V1-2 -     1-2 3 /   

d1-2= 25015920                                                                               (3.4.21) 

LCK /3,9
47,725.014,360

159293,14
21.. 



  

    L1-L2: 

∆PL1-L2= q
d

l p ,
2

2  ,                                                                    

(3.4.22) 
 1  -    , .  
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2

3,9

25,0
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034,0

2

21  P =0,021966                        (3.4.23) 
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. .-L1          
L1-L2          
L2-L3          
L2-L4          

   №3.6      
     . .-L1-L2-L3-L4 

: ∆ = 0,02196+0,04533+0,01095+0,06477+0,0277=0,17 . 
       : 

 = + +∆ =0,5+0,097+0,17=0,76 .  
   =0,76 . 



 

И м. Л  № д к м. П д ь Да а
ааа

Л  

142 
  Д   Д  -21.05.04.02-121101076 

3.5  
 . 

       « » 
  -110/6,3/6,6 ,   

  .      ,  
    ,     

   " ". 
ё     .                        01     20 .

        
 127 . 

ё      .  
      990 ,  

    1 ,    JICP01, 
   1320 ,    0,7. 

 ё : 
= 2cIaCos3α/(K3h2), (3.5.1) 
 3—    , 

Ia—      , , 
h —   , , 
  —     . 

= 21,3251 0,061/(1,22,152)= 1,48 , (3.5.2) 
     : 

tga = Q/2h,                                                                                           (3.5.3)  
tga= 10/(22,15) = 2,32, 

 a = 67°,Cosa = 0,4, Cos3a = 0,061, 
 = 1,48 >Emin= 1. 

 ё : 
EB=EMtga,                                                                                            (3.5.4) 
EB= 1,482,32 = 3,43 . 

    : 
NCB=LB/d,                                                                                                (3.5.5) 
NCB=990/10 = 99 ,                                                                              (3.5.6) 

=9920=1980 . 
ё    . 
ё     . 
ё    .   ( =5 ) 

 ( =20 ),    (h=4 ). 
    0,8   - 10 .  

  : 
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i = AB/hA+B, 
i = 520/ (3 (5+20)) = 1,3. 

    : 
Fa= K3EminSZ/ (ηn), 

 K3-  ,  = 1,3; 
Emin-   ё , , Emin =10 ; 
S -  ,M2S = 205 = 100 2, 
n -  , , 
Z -   ё   , Z=1,1 

  , 
η -   , 

Fa= 1,3101001,1/(0,74) = 511 ,                                              (3.5.7) 
     

01  .  
4 . 

 ё  : 
E  = FAnη /K SZ,                                                                  (3.5.8) 
E  = 51140,7/1,31001,1 = 12,5 , 
E ≥Emin,12,5 >10, 

   :  
= nn10-3,                                                                                       (3.5.9) 
= 40410-3 = 0,16 . 

 3.7 –     [ т  д е 
т л ] 
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   : 
S  = n /(1000n  sφ n ),                                               (3.5.10) 

  -  , 
n  -   , 
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n  -   , 
 -  , , 

n -  , . 
S =(4020+4010+4010+40120) 0,9/(10000,950,60,7)= 

=14,5 . 
       

 -3,5.        

 5  .    

  600 . 

     : 

Ik= Smp1000/(√3U),                                                                           (3.5.11) 

 Smp -   , , 

U -    , . 

Ik= 3,51000/(1,73127)= 16 .                                                           (3.5.12) 

     : 

S  =√3100I L (2γ∆U . U ),                                                     (3.5.13) 

 LK -   , , 

γ -   , / * 2, 

∆U -      

 . 

∆U .  = 0,05U  = 0,05127 = 6,4 ,                                             (3.5.14) 

 UH -    , . 

S = 1,7310016300/(26,4127) = 9,84 2.                          (3.5.15) 

      

     S  = 10 2. 

 3.8-     
. [ т  д е т л ] 

 
 

- , 
 

. 
, 

 

. 
 

Cosφ ,  Q, BAp 

 -8       

  -1        



 

И м. Л  № д к м. П д ь Да а
ааа

Л  

145 
  Д   Д  -21.05.04.02-121101076 

       . 
        3.8 

 3.8- ё      

tgφ=∑Q/ ∑P = 636/765 = 0,83,                                                            (3.5.16) 
cosφ = 0,76. 

   : 
Smp = ∑Pp/cosφ +S . ,                                                                       (3.5.17) 
Smp = 765/0,76+53,5 = 1024 . 

ё      ё  
      (60-80 %): 

S ∑=S p/(0,6-0,8),                                                                                (3.5.18) 

S ∑=1024/0,7= 1462 . 
      3 

  -630/6 ( ). 
  . 

     -630/6. 
  : 

Ip=Smp/(√3U),                                                                                    (3.5.19) 
 Smp-        

I = 630/(1,736) = 61 .                                                                     (3.5.20) 
        16 2, 

  80 . 
       : 
Smp =∑PL103 /γU ∆Uξ . ,                                               (3.5.21)  

  = 1,1 -     
  , 

L -   ,  
γ -   , /(  2), 

  -2        

  - 
600  

      

 
 

 
      

 
SKM88FH 
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Smp= 63010001031,1/(1,1160,150,8) = 16 2.                 (3.5.22) 
    : 

J = ∑Pp/(l,73U cosφ),                                                                   (3.5.23) 
J = 636/(1,7360,8)= 115,4 . 

       35 2.  
     :  

S =J √(TCm10-3),                                                                          (3.5.24) 
  -     

  , 
m-  1   , .  

S  = 31√(1000110-3)=31 2.                                                     (3.5.25) 
   -1(3x35)  35 2. 

   :  
∆U= 1,73JL-100/U-yo(Cosφ+xo-Sinφ)=l ,73-115,4-1 100/380 = 4,8 %        (3.5.26)    

4,8%<5%,  . 
   :  

J =√P/K /1,73U COSφ =636-0,7/1,7360,8= 102 .              (3.5.27)                          
      35 2 . 

     : 
S =J √TCm10-3=99√(2500110-3)= 4,95 2.                     (3.5.28)                 

     35 2 .  
      3.9. 

 3.9-       . [ т  д е 
т л ] 

      

-110/6- 1 -2 95 

1 - -630/6/0,69 -(3x35) 

-630/6/0,69 –   -1(3x35) 

   

 
 

-  
.,  

 
   

,  C
os

φ s 

  

Qp,  ,  
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 3.10 -      [ т  д е т л ] 
 

∑Q/ ∑P = 1848/2464 = 0,75.                                                                                (3.5.29) 

     . 

S =∑Pp/Cosφ=2464/0,8=3080 .                                                                   (3.5.30) 
      :  

∑S = S 1 + S 2 =6303+3080=4970 BA. .                                                        (3.5.31) 
        4000 

 2    4000. 
     :  

=4970/8000=0,62.                                                                                             (3.5.32) 
     :  

= 4970/4000=1,24.                                                                                            (3.5.33) 
  : 

=∑ / = [ то]  /                                                            (3.5.34) 
 -    

   : 

= Pmax+
100

pbP
,                                                           (3.5.35)  

  —     . 
 = [ то] .                                                        (3.5.36) 

  : 
’= /∑ =[ то] /  .                                                      (3.5.37) 

    : 
’’ = ’ =[ то] / .                                       

 
4. [19] 

4.1     

       
      -

        
   .   

   ,    
    ,    

   . 

        
        
:        



 

И м. Л  № д к м. П д ь Да а
ааа

Л  

148 
  Д   Д  -21.05.04.02-121101076 

   ,     
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     ,   
        

        4.1. 
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 –       
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     ;  
–       
       . 
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 –          , 
 ; 

–         ;  
–        

   ;  
–         

      
  .  

       ,  
      ,   

,     . 
   ( . 4.2)  

       
 .       30 – 100 . 

      >200 . 

 
 4.2-    

      ,   
      

 
4.3 ё  ,     

       
  ё  ,      

       .   
        

       . 
       

   ,     .  
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   .     
   4.1.  

 4.1-   ё    . 
  ,    ,  80 

  , / 3 1,5 
    ,  365 

   ,  365 
     « », 3/  15 

     ,  
   

/ 80,1n0,1pQ
3 80 ,                                                            (4.3.1) 

 0,1 -     , 3/ , 
n -   ,    , . 

        : 

/
2400

500

t

В500
Q 3

p  100 
480







 ,                                                   (4.3.2) 

 t  -   (     )  
   ,   40 ,  

 2400 ;  -    , =480 ; 
 

       
: 

/3
 92,70,8541/60KNВ1/60pQ   1636 ,        (4.3.3) 

    (   ): -ST-14, 
  6703352 N . .  TH320, 

   9663223 N . . 
   -     1 . .   
, 3/ ;       6;   -    4;    

N  -        
, . .;    -      

,  = 0,85;  
   : 

QpQ /4613151,260/1 360/1  ,                            (4.3.4) 
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