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     ; 
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      , 

   ,     – 

, , , , ,     

  [44].  
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  . . , . . , . , . . 
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      . . . 

 ,  ,     ,  

     [36].  
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, . .       
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  ,    –

  ,     
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[36].  

. . – ,      

 ,     

,      .   

,     ,   ,   

         

    [36].  

   . . , . .  
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  ,  ,  ,  

    ,     

 . 

       

,       
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3)        
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    (     

,     ,   

  ). 

        , 

   .         

   ,       

,    ,     

   .  (  2)     

       IX   

 . 

 

 2 –       9 

 

          
         

( , 𝑣 ,  , 𝐹 )     
      

  
  ,   

   
 ,    

 ,  
   

 = 0 + 𝑣   
 𝑣 = 𝑣0 +  ,   

    
 

  = 0 + 𝑣0 +
2

2
,  = ( ) 
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 1 

        20   , 

  15 ?     25 ? 

: : 

g = 10 2  

v = 20   

1 = 15  

h2 = 25  

S = vt − gt2

2
 

S = vt − 5t2 

  h1 = 15  

  

15 = 20 − 5 2 

5 2 − 20 + 15 = 0 

2 − 4 + 3 = 0 𝐷 = 16 − 12 = 4 

1 =
4 − 2

2
= 1 

2 =
4 + 2

2
= 3 

  2 = 25 

  

25 = 20 − 5 2 

5 2 − 20 + 25 = 0 

2 − 4 + 5 = 0 𝐷 = 16 − 20 < 0 (  ) 

,    t ,  

     25 . 

: 1 = 1 . 2 = 3 . 

t−? 
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 2 

  3 .     50 .    

        ,     

  300 (    1,33). 

: : 

= 3  

= 3  𝜑 = 300  

= 1,33 

1 2 = 300  (  ),   

 = 900 − 300 = 600. 

   1 = А,    2 = К. ∆ А 3   3 =  ,  А = 𝜑 , = 900 

1 =
tan 𝜑 

L1 = 0,5 ∙  3 = 0,85  

sin

sin
=  –    

sin =
sin

 

= arcsin
sin

 

= arcsin 0,64 = 400 

2 = + К , = А = 1 .  ∆ АК  , 

  А = −  , = 900 ,  А =  

tan =
К−  К = ( − ) tan  К =  3 − 0,5 tan 40° = 2,5 ∙ 0,83 = 2,1 ( ) 

2 = + К = 0,85 + 2,1 = 2,95 ( ) 

1 , 2−? 

 :      85 , 

    2  95 . 
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 3 

      20   

  5 2 .    ? 

: : 

= 20  

= 5 2  

      

 : 

=
𝑣2

,  𝑣 =  ∙ ; 

𝑣 =  5 2 ∙ 20 = 10   

𝑣−? 

 : 𝑣 = 10   

 

 4 

,   ,      

  10 .   1,5 ,     10 .  

    ? 

: : 

= 10  

= 1,5  

= 10  ≈ 10 𝑣 2  

  : 

= 𝐹 ∙ ∙ cos  

 𝐹 –   ,   

    :  𝐹 =  +  ∙  

 = 0 (cos = 1) –    

  .  

: =  +  ∙ ∙  

=  1,5 + 10  ∙ 10 2 ∙ 10 = 1150 . 

−? 
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 : = 1150 . 

 

        

    ,     

      .  

        

      ,  ,   

,      . 

 ,       

         

      ,  

        . 

 

2.2      

 

       ,   

             

 .   ,       

  , , , ,     

  ,  ,    .  

       

      : –  

 ,     . 

        

  –   .   – 

        ,  

    .   
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,    .     

        ,  

     . 

       –   

–    –  ,   

,     . . 

        

        (  4). 

 

 4–        

  
  

7  –   
  

 

8  –   
  

     

  – 
  

  
  

10 –    
 
   

  
   

11     
 

 5 

     8
15 ,    я = 15,003076 . . . 

: : 
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Z = 8 

N = 7 

mя = 15,003076 

. . . 

c2 = 931,5 
. . .

 

   : ∆m =  Z ∙ mp + N ∙ mn − mя ; ∆m =  8 ∙ 1,007276470 . . . +7∗ 1,008664902 . . .  − 15,003076 . . . = 0,116 . . . 

  : 

= ∆m ∙ c2 ; 

= 0,116 . . .∙ 931,5 
. . .

= 108 . 

 

−? 

 : = 108 . 

 

 6 

     4   8 . 

    ? 

: : АА0

= 4 

= 8 . 

   : А = А0 ∙ 2
−

1
2  

АА0
= 2

−
1

2 = 4 = 22. 

: −
1

2 = 2, 1
2 =

2
=

8

2
= 4 . 

1
2 −? 

 : 1
2 = 4 . 
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       270 . 

: : 

= 0,27  

= 27 ∙ 10−3  

= 6,02 ∙ 1023 

   : 𝑣 = =  

   = ∙  

=
0,27 

27 ∙ 10−3
∙ 6,02 ∙ 1023 = 6,02 ∙ 1024  

−? 

 : 6,02 ∙ 1024  . 

 

 8 

   1,66 3  2     105 . 

   ? 

: : 𝑉 = 1,66 3 

= 2  𝑝 = 105  

= 28 ∙ 10−3  

= 8,31 ∙ К 

 

   – : 𝑝 ∙ 𝑉 = ∙ ∙  

 =
𝑝∙𝑉∙∙  

=
105 ∙ 1,66 3 ∙ 28 ∙ 10−3

2 ∙ 8,31 ∙К = 280К = 7℃. 

−? 

 : = 7℃. 
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 ,        

       .   

  ,      ,  

      . 

 

2.3      

 

    (   ) 

    ,   , 

, ,   .,     , 

   ,     

,       .  

        

 .   ,  –   

          

,        

       ,     

. 

 

 9 

    600 ,    

  5 .         

  1    ? 

: : 

v = 600  

= 5 = 5 ∙ 10−3  

t = 1 . = 60 . 

∆n = v t − t

T
=  v − 1

T
 t 

∆n =  600 − 1

5 ∙ 10−3 
 ∙ 60 = 2,4 ∙ 104 
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∆n−?   ∆n > 0  ,     

. 

 : К . 

 

 

 10 

 ,   ,    420  ,  

   (  ) 𝜇2 = 300 .      

 𝑣1 = 7  ,     𝑣2 = 6  .    

          ∆n, 

       = 500 ? 

: : μ1 = 420  μ2 = 300  

v1 = 7   

v2 = 6   

= 500  

∆ = 𝜇2 𝑣2

− 𝜇1 𝑣1

= (
𝜇2𝑣2

− 𝜇1𝑣1

) 

∆ = 500 ∙  300 

6  − 420 

7   = −5000 

∆n−? 

 :        5 ∙ 103 

 ,  . 

 

 11 

 -      ,   

           

,     .    



 

36 

 

 ,    50     1 3,  

    5 3    ? 

: 𝑃0 = 105  𝜌 = 103
3  

= 50 = 0,5  𝑣0 = 5 3 = 5∙ 10−3 3 

: 𝑃0𝑉0 =  𝑃0 + 𝜌  𝑉 ; 𝑉 = 𝑉0
𝑃0𝑃0+𝜌  ; 

=
𝑉𝑉 =

𝑉𝑉0

𝑃0 + 𝜌𝑃0

=
𝑉𝑉0

(1 +
𝜌𝑃0

) 

=
1 3

5 ∙ 10−3 3
 1 +

103
3 ∙ 10 2 ∙ 0,5 

105 
 

= 210 𝑣 = 1 2  

N−? 

 : 210 . 

 

 ,       

         

   .      

    .    

     . 

 

2.4        

 

Ф а  о я. 

 

        

 ,        

 .      ,   

       



 

37 

 

 ,     7 . 

,   ,     

          

 ,      

     ,   

        . 

      

  ,     ,   

 (287 – 212 .  . .)       . 

     ,    

        

         

 . 

 

 12 

       – 34 

 314000 .,   ,     

  3.5 ,  50 .       

    ,      

   𝑝 ≈ 36  . 

 

: : 

= 314000  

= 3.5  

= 50  ≈ 8970  

p1 = 36000 ≈ 4  

  : 𝑃 =
𝐹
; 

= ∙  𝑃 =
𝐹∙  𝑝−? n−? 



 

38 

 

𝑃 =
314000

(3.5 ∙ 0.5 ∙ 2)
≈ 89715 

        

        

,        

     

 

 :      89715 , 

  4      . 

 

 13 

          

70       10  .    

 ,     61 ,      

  5 ? 

: : 

v1 = 70   

v2 = 10   

1 = 61  

2 = 5  

=
1𝑣1

+
2𝑣2

, 

1 = − 2 

=
61 − 5 

70  +
5 

10   

=
56 

70  + 0.5 . = 1.3 . 

t−? 

 : 1.3 . 

 

 14 
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   -13 (« »)   

  5 ,    42,5     

 19,6 .       . 

: : 

= 5  

= 42.5  𝐹 = 19.6 

=            1.69∙ 104  

 

1) =
2

2
; 𝑣 = ∙  

=
𝑣

; =
𝑣2

2
; 𝑣2 = 2 ∙ ; 

2) 𝐹 = ∙ ; =
𝐹

;  𝑣2 = 2
𝐹

; 

𝑣 =  2𝐹 ∙
=  2 ∙ 1.96 ∙ 104 ∙ 5 

42.5 
≈ 68 .  

 

v−? 

 : 68   

 ,       

         

   .      

     .   

      . 

 

Ф а  а а.  

 

         

     –    

,       , 

 ,    . . 

 ,   ,      

         

        . 
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 «    » . . ,     

      ? 

 15 

         . 

: : 𝑣 = 300 = 0.3 3 𝜌 = 1030 3  

 ,      

.               

P = FA = ρVg 

P = 1030 ∙ 0.3 ∙ 9.8 ≈ 3028.2 H 

      ,   

 ,   200 ,  ,   

 2000 , . .    
2

3
  . 

 ,     

  . 

−? 

  

: ≈3028,2  

 

. .  «    » 

 16 

,          

 . 

: : 

= 5  𝑃1 −  10  𝑃2 −   𝜌 = 800 3  

    

P1 + P2 = ρ ∙ g ∙ V 𝜌 = 1000 3   ∙ 1 ∙ + 2 ∙ =  𝜌 ∙ ∙ 𝑉 



 

41 

 

 = 10 

10 ∙ 1 ∙ + 𝜌 ∙ ∙ 𝑉 = 𝜌 ∙ ∙ 𝑉 

10 ∙ 1 ∙ = 𝜌 ∙ ∙ 𝑉 − 𝜌 ∙ ∙ 𝑉 

10 ∙ 1 ∙ = 𝑉 ∙  (𝜌 ∙ − 𝜌 ∙ ) 𝑉 = 10 ∙ 1 ∙
(𝜌 ∙ − 𝜌 ∙ )

 

    𝑉 =
10 ∙ 5 ∙ 9.8

(1000 ∙ 9.8 − 800 ∙ 9.8)
= 0,25 3 

𝑉−? 

  

: V=0,25 3 

 

   «  »: «    ,  

    .   :   . ». 

 17 

      ,   

 ?    . 

: : 𝑉 = 52 3 𝜌 = 19.3 3  

      

. 

   𝑉 = 52 3 

,    𝜌 = 19,3 3 , 

   .  

= 𝜌 ∙ 𝑉 

= 19,3 3 ∙ 52 3 ≈ 1000 = 1  

m−? 

  

: m=1 . 
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    « »    

 .  

 18 

        . 

: : 𝑉 = 300 3 𝜌 = 2.7 3 , 

= 𝜌 ∙ 𝑉 

= 2.7 3 ∙ 300 3 ≈ 810  

    . m−? 

  

: m=810 . 

 

. .  «   ,   » 

«    ,    ,    

             

      ». 

 19 

        ? 

   « » ,     ? 

: : 

1 . . = 735.5  

1 я = 1609.344   

1 я = 0.914   

 

      

= 4828 . 

    , , 

   5000 . 

     𝑣 = 𝐹 =
200 ∙ 735.5

5000
≈ 30   

 

V−? 
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: 𝑣 ≈ 30  .    

«  ».     

,  .    

  ,  18 −
20  . 

 

 ,       

         

   .      

     .    

     .  

 

2.5      

    

 

    ,  36% 

        , 

32%    ,  16%    .  

 ,        

       . 

       , 

     ,   

 .      ,  

      

 . 

      : 

1.  ,     

    .      
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     ,     

    . 

2.        

     ,    

. 

3.   ,    , 

  ,     

, .  , . 

      

 . 

1.        

,         

   .       

    . 

2.     ,   

   ,    

   .       

  . 

3.    ,     

     ,      

  ( , , ,  

  .). 

4.   , ,  ,  

   ,  . 

5.       

    ,    

,     ,     

       . 
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6.      

,  .    

 ,   . 

7.       

,       .  

8.  ,      

    . 

9.      

      (  

, ,   , ). 

    –   

    .      

       

     . 

     

  ,      

     . 

    :     

      ,   

        .  

,          -

,      .    

   ,     

 .       ,  

-  ,       ,  

  ,         
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