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   ?  
β6.                      ,   -

 ?  
β7.     .  
β8.        ?  
β9.        ?  
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9.     

1.    ,    

2.     

3.   ,     

4.   

5.    

10.      ... 
1.    

2.  

3.    

4.    

5.  

 

 

       

1    ,    a ,  

    
F1 = F2 = F3 = F4 = F5 = F6 = F.  

      

  OY … 

1. -aF 

2. 0 

3. 2aF 

4. -2aF 

5. aF 

 

 

β   ,    a ,  

   FFFFFFF  654321 .  

      
   … 

1. β∙ ∙F 

2. -β∙ ∙F 

3. ∙F 

4. - ∙F 



5. 0 

γ   ,    a , 

    FFFFFFF  654321 . 

       

   … 

1. β∙F∙  

2. -F∙  

3. -β∙F∙  

4. F∙  

5. 0 

           

 

         4     F1, F2   ,  

   OY u OXs   OZ.  F3   -
 OXY u    OY  90°+ ..      -
  , b,   . 

 
      ,   ,   Y  ... 

1. My(F) = aF2 

2. MY(F) = cF3sina -bF3cosa 

3. MY(F) = -aF2 

4. MY(F) = -eF1 

5    F1 , F2 ,   ,    
   OY,   OZ.  F    OXY     

  .        , b,   . 

 
    ,   ,   Y  ... 

1. My(F) = eFi 

2. My(F) = -eF1 

3. MY(F) = cF3sina -bF3cosa 

4. MY(F) = -aF2 

 

6    F1, F2   ,    
   OY   OZ.  F3    OXY     

OY  .        as b,   . 



 
    ,   ,   Z  ... 

1.MZ(F) = cF3cosa - b F3 sina  

2.MZ(F) = cF3sina -bF3cosa 

3.MZ(F) =-bF3 sina + cF3cosa 

4.MZ(F) = bF3sina + cF3 cosa 
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1.  xC    ,    .. 

 
1.  

2. β /γ  
3. β  

4. /4 

β.  zC   ,   , ... 
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2. /β 

3. β /γ 

4. /4 
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1. /4 

2. -a/2 

3. β /γ  
4. -β /γ 

 



1        36 5S t t     ( ).   
 t = 1 ,  = S    n = 5 ( / 2),   -

 ρ = …( ). 
1.  1,8 

2.  0,8 

3.  0,6 

4.  3,2 

2.        35 2 2S t t     ( ).  
     t = 1   …( / ). 

1.  1 

2.  8 

3.  6 

4.  4 
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1.    b< ,f=0; =0 

2.    b> ,f=0; =0 

3.    b=0,f=0; p<k 

4.    b=0, f=0 P=0 

2.      -. (  :    -
 ; b-   ;f-   ;  -

  ) 

 
1.   b=0, f =0;  =  

2.   b=0,f =0 ; =  

3.    b>k, f=0;  =  

4.   b=0, f=0;  = 0 

3.       - -. (  :  -   -
 ; b-   ;f-   ;  -
  ) 

 



1.   b=0,f 0; p<k 

2.   b=0,f=0; =  

3.    b> ,f=0; 0 

4.    b<k,f=0); p 0 
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1    G=10 (H)         
  a =γ0° (    f=0,l)   S ( ). 

 
   S         ... 

1. 8,1 

2. 4,1 

3. 5,9 

4. 9,1 

β   G=20 (H)         
   =75° (    f=0,γ)   <j (H). (  : 

sin15
0
 = cos75° =0,β6; sin75° =cosl5° = 0,9 ) 

              

 
   S         ... 

1. 6,0 

2. 17,6 

3. 20,8 

4. 11,0 

γ   G=20 (H)         -
   =75° (    f=0,4)   <j (H). (  : 

sni15° =cos75° =0,β6' sin75° =cosl5° =0,9 ) 

 
   S         ... 

1. 17,2 

2. 12,8 

3. 2,4 

4. 21,2 

4   G=β0 ( )           



 a =45° (    f=0,γ  S (H). 

 
   S         ... 

1. 9,8 

2. 18,2 

3. 2,1 

4. 4,2 

5    G=10 ( )         -
  a =45° (    f=0,β  S (H). 

 
   S         ... 

1. 1,4 

2. 8,4 

3. 56 

4. 2,8 
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.   ,   φ=1β0°,   KLM (VKLM=V)   ... 

 
1. V =γ0 /  

2. V = /  

3. V =60 /  

4. V= /  

β.  -    =10      w =6 -1
 . 



 
  ,    φ=90°,       ... 

1. V =0 /  

2. V = /  

3. V =60 /  

4. V=30 /  

γ.  -    =10      ω 

=6 -1 
 

 

  , 

  φ=60°,       ... 
1. Vr =60 /   
2. Vr =γ0 /   
3. Vr = 30 3  /  

4. Vr = 60 3 /  

4.  -     = 10     
 ω = 6 -1.   ,   φ = γ0˚,     -

 … 

 

 

 1.Vr = 60 3  /  

 2. Vr = 60 /  

 3. Vr = γ0 /  

 4.Vr = 30 3  /  
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1.      ё     V  = 1β / .   
    … 

 1.V  = β4 /  



 2.V  = 6 /  

 3.V  = 48 /  

 4.V  = γ /  

 

 

 

 

β.      ё     V  = 8 / .  
     … 

 

 1. V  = γβ /  

 2.V  = 8 /  

 3.V  = 4 /  

4.V  = 16 /  

 

 

γ.       .       -
 VB=1  / .          ...  

 

 

 

 

 1.V =γβ /  

 2.VA=8 /  

 3.VA=64 /  

        4.VA=4 /  
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1     ,    ,  
       ε. 

 
         ... 

1.  

2.  

3. D 

4.  

β      ,    ,  
     ε 
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1. C 
2. D 
3.  

4. B 

γ      ,    ,  
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1. B 
2. A 

3. C 
4. D 

4      ,    ,  
     ε. 
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1. A 

2. B 

3. C 
4. D 

 5      ,    ,  
     ε. 
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2.  

3. D 
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3.3.1.3  ( )    ( -3) 

   . 
 

1.    ,    ,    = 
β0      - VA  =γ0 /c.     - wAB  ... c-1

 . 

 

1. 2  

2. 1 

3.  
4. 2 

5. 
4

 
β.   ,    ,    = 
β0      - VA  = γ0 / .     - ωAB  ... c-1

 . 

 

 

1.  

2. 2  

3.  



4. 4 

5. 2 

γ.   ,     ,    = 
β0  •    - VA  =20 c /c 

 
    - ωAB  ... c -1 .

 

1.  

2. 4 

3.  

4. 2 

5.  
4.    ,    ,    = 
β0 .    - VA =β0 /c 

 

 

    - ωAB  ...  _1 – 

1.  

2. 1 

3.  
4. 2 

5.  

 

 . 
      . 

1     m = 5      F1=8   F2=10H. 



 
       ... 

1. 4/5 

2. 7/5  

3. 1 

4. 3/5  

5. 6/5 

β      = 5      F1 = 3 H  F2 =14 H. 

 
       ... 

1. 3/5 

2. 4/5 

3.  

4. 2/5 

5. 1/5 

 

  . 
 1.    1β0 /     0,05   .    

    ____        

0,1 . 
1. 0,2 

2. 0,15 

3. 0,3 

4. 0,1 

 15. β.    140 /     0,1   .   -
     ______      

 0,β . 
1. 0,9 

2. 0,6 

3. 0,7 

4. 0,3 

.γ.    1γ0 /     ,1   . ,  
    ,  0,4    -

  ____ . 
1. 0,18 

2. 0,1 

3. 0,12 

4. 0,22 

 4.    100 /     0,15   .     
   ____ ,      0,08 . 

1. 0,32 

2. 0,25 

3. 0,9 



4. 0,46 

 

    ё  . 
 

     

 1.   m = 100    =l=7      -
.         2 = 40 .     -

      , 

 
 ... 

1.    7   
2.    β   
3.    7  

4.    β   
5.    

2.   m1 = 60    =/=β,5 

     .       -
  2 = β0 .          

. 

 
 ... 

1.    

2.    γ,5  

3.    0,6β5  

4.    γ,5  

5.    0,6β5  

γ   m1 = 1γ0    =l=γ*1/γ     -
.         m2 = γ0 .    

      , 

 ... 
1.    0,6β5  

2.    γ*1/γ  

3.    

4.    0,6β5  

5.    γ*1/γ  

4   1 = 1β0    =l=5     

 .        -
 m2 = 40 .         -

 , 

  ... 
1.    5  

2.    5  

 



3.    

4.    1,β5  

5.    1,β5  

 

    

  1.      =0,5    =6    
,      ,    w=β -1.

   
   ___ . 

1. 0,25 

2. 0 

3. 0,5 

4. 1 

β.     ... 

γ.     ... 

   

1.     1, β  γ.  γ    .  -
  ,    .       

. p       .     -
    1   h  ... 

 
          1.m  g h R/r 

          2. m g h 

             3. m g h r/R-r 

          4. 2m g h 

 

 

 

 

 

 

 

 



β.     1, β  γ.  γ    .  -
  ,    .       

m .        . 

 
        1   h  ... 

    1. 2mgh 

    2. mgh 

    3. mgh R/r 

     4. mgh r/R+r 

γ      1, β, γ, 4  .  γ    . -
   .       . 

  
        4   s  ... 

1 

2 

3 

4 

4     1, β, γ, 4.  γ    .  -
  .       

 γ0°       m.
  

 
        1   s  ... 

1  



2  

3  

4  

 

 . 
   . 

1         .    
      = 600

 .      
,      = 750

. 

1. 0.155. 

2.  

3. 1/3.  

4. 0.268- 

5. 0.46 

   . 
1       m=β ( )    -

  =0,75 ,     v1 =5 ( / ). 
       T =....  ( ) 

1. 10,9 

2. 18,75 

3. 6,25 

4. 14 

β        m=β ( )    -
  k=0,9 , a    v1=5 ( / ). 

       T =....  (  

1. 5 

2. 22,5 

3. 2,5 

4. 4,75 

γ        m=1   ( )    -
  =0,6 ,     v1 =10 ( / ). 

       T =....  (  

1. 20 

2. 6,4 

3. 30 

4. 32 

4         m=1   ( )    -
  =0,7 ,     v1=10 ( / ). 

          T =.... ( ) 
1. 25,5 

2. 30,5 

3. 15 

4. 35 

5        m=0,8   ( )    
  k=0,8 ?     v1=5   ( / ).   

     T =.... ( ) 



1. 8 

2. 3,6 

3. 1,6 

4. 2 

 . 
1             

 ... 
1.   

2.    

3.    

4.   

    ( ). 
1      =0,1   , ,  

  .    v = 4 / ,   1 = 30
0.    

u = β / ,   2 =45
0.       ... 

1. -0,026 

2. -0,345 

3. -0,1 73 

4. -0,059 

β     m = 0.1    , , -
   .    v = 6 / ,   1 = 30

0
 •  

  u =γ /c   y2  = 60
0.     -

  ... 
1. -0,026 

2. -0,11 

3. -0,04 

4. -0,173 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.1.3  ( )    ( -3) 

       

   

1 1.1 1.18 1.30 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 

2 1.2 1.19 1.29 2.2 3.2 4.2 5.2 6.2 7.2 8.2 9.2 10.2 11.2 12.2 13.2 

3 1.3 1.20 1.28 2.3 3.3 4.3 5.3 6.3 7.3 8.3 9.3 10.3 11.3 12.3 13.3 

4 1.4 1.21 1.27 2.4 3.4 4.4 5.4 6.4 7.4 8.4 9.4 10.4 11.4 12.4 13.4 

5 1.5 1.22 1.26 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5 12.5 13.5 

6 1.6 1.23 1.25 2.6 3.6 4.6 5.6 6.6 7.6 8.6 9.6 10.6 11.6 12.6 13.6 

7 1.7 1.24 1.24 2.7 3.7 4.7 5.7 6.7 7.7 8.7 9.7 10.7 11.7 12.7 13.7 

8 1.8 1.30 1.23 2.8 3.8 4.8 5.8 6.1 7.8 8.8 9.8 10.8 11.8 12.8 13.8 

9 1.9 1.29 1.22 2.9 3.9 4.1 5.9 6.2 7.9 8.9 9.9 10.9 11.9 12.9 13.9 

10 1.10 1.28 1.21 2.10 3.10 4.2 5.10 6.3 7.10 8.10 9.10 10.10 11.10 12.10 13.10 
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φ  ∙.      (—0,282) 

12.4          ,     
    y ,  L = y

2
 + 2 .   

y . (1) 

12.5 

 
          L = 2 x + 4φ + 1    

 φ    .     . (1) 

12.6                         
L = 14  2

 +2 φ,   -  , .   
    β    ,    |t = 0 = β / . (β,14) 

 

12.7 

                               
L = 16 x

2
 + β0            

t = γ ,     |t = 0 = 0,  x |t = 0 = β / . (8,81) 

12.8               T = 2 x
2
,      

 = 4 ,     x     t = γ , 
 x |t = 0 = 1γ / . (10) 

12.9              T = 2 x
2
,     

 = -2 g ,   —  , .   x . (0,818) 

12.10            = 1,5 s
2
,      

 = 150 s
2
.   s    ,    = 0,01 . 

(-1) 



12.11 

           

           ,   
   ,   = 12  2

.  
  ,      

    М = 6  • . (0,β5)  
 

12.12 

        

                = 6 s
2,  

                  m1 = 2 = 6 .   
 1,      

    1  f = 0,2. 

(3,92) 

12.13 

      

            ,    1 

 m = β0    2    
     IO = β  • 2,  
   = 35 s

2
.  

  1,     М = β0  • , 
          r = 0,β . (0,470) 

12.14 

   

           1,   
      М = 0,4  • . 

     1  2 : 
 = 10 , r = 0,β . (1) 

12.15 

      

          β,  
 ,    1     

  М = 0,6  • .  2   
     = 4    r = 0,5 . (0,4) 

13.  .       -
   

13.1            = 0,β ,   -

1v 10 2i j  ,   .    -

2v 6 8i j   .    . (γ) 
13.2 

         

         М   = 0,1   
    .   

 v1 = 7 /     М              
1 = 64°.  v2 

 = γ,4 /      
  2 = 69°.   -

    М . (-0,185) 

13.3 

 

   М   = 1 , -
   v1 = 10 / ,   -

.     v2 = 8 / ;  
α = 60°   = 75°.    

   My. (7,07) 

13.4    М   = 0,4 ,    
1v 3 4i j  ,   1.8 2.4s i j   .   

 v2  . (β,5) 



13.5 

 

           М  -
,     = γ0°,     = γ6°. 

   v2 = 5,1 / . ,  -
  ,   -

 v1  . (6,00) 
13.6            М       = γ0°,  

   = γ6°.    v2 = 5,1 / . ,   
 ,    v1  . (6,00) 

13.7                  
    v = 6 / .    ,   -
 Ф = 0,5. (3) 

13.8                   
    vt = 8 /   v2 = 6 /  .     

   .   (0,75) 
13.9 

 

           v1   
   ,    

 h = γ ,           
k = 0,8. (9,59) 

13.10 

    

                       
h  = 1,5        

   h2 = 0,8 .  -
   . (0,7γ0) 

13.11 

         

           1  β  
  h1 = 0,6    .  -

       
   Ф = 0,55. -

  h2   . (0,18β) 

13.12          1β /       . 
  ,        

  .      . (0,β45) 

13.13               m = 0,5    
   ,      v = 10 /     

0,000β . (β5) 
13.14               = 1    -

   Ф = 0,6,     v1 = 2 / . -
   . (1,β8) 

13.15 

         

                  
  Oz.    = 0,1    -

    
 ,      0,5  • .  -

   ,    -
 I0z = 0,00β  • 2

. (25) 

14.     



14.1 

 
 

 

 

 М        -
,      

   α,     -
.       -

 λ0         v0, 

     
.      -
      

 О     ,  
      ,  -

    λ  ,  
  (v0  —   / е  ) 

№ 1 2 3 4 5 6 7 8 9 10 

λ0 0 4 5 5 8 3 10 7 5 5 

λ  4 2 3 5 4 3 5 5 7 7 

v0 -6
 ٭

0 3 -

10
٭
 

2 -5
٭
 0 1 -4

٭
 8 

α γ0˚ 60˚ 45˚ 60˚ γ0˚ 45˚ γ0˚ 60˚ γ0˚ 45˚ 

»  ٭  »    
  c  . 

14.2        

 

 

 

         

        - 

 ,     - 

.       λ0  

     v0 / е , - 

   , ,    

  / .   (   - 

,        

 ,   О      
№ 1 2 3 4 5 6 7 8 9 10 

P 120 50 20 100 980 200 245 100 240 20 

c 24 10 100 5 49 10 4 80 12 50 

λ0 0 1.5 3.2 5 10 10 11.25 8.8 12 3.8 

v0 0 28 210 0 40.5 0 200 0 56 98 
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41.          
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42.           ? 
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44.         . 
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66.         

  ? 
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68.         
 ? 

69.        . 
70.         -

? 

71.        . 
7β.        .  
7γ.    ?  
74.    . 
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 . 
77.         -

 . 
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. 
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80.         , 

 . 
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 ,        
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 : 
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-  ; 
-  ,       

   
   :  

- 5   ,      85-100% ;  
- 4   ,      76-85% ;  
- γ   ,      66-75% ;  
- β   ,      51-65% ;  
- 1   ,      50% . 
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