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.  

 J16.  
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2
3 vthcb    ,                      ( 12) 
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                  2 22 2 2m d hE m d h
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, 

n 
,  

0,4 0,5 0,6 0,7 0,8 0,9 
3 0,62 0,82 1,06 1,4 1,9 2,5 
5 0,57 0,74 0,99 1,2 1,5 2,1 

 0,52 0,67 0,84 1,0 1,3 1,6 
 
  



 6.  
. 

,  
 v = const.  (  

) , ,  
,   .  

,  
 x=vxt, 

 v - .  (to 
= 0) , : 
x=x0+vxt.  - ,  

, ,  
.  

 
 = f (t)  

. 
1.  Excel. 
2. : 

 
3. : 
1)  ( ) , 
2) , 
3)  ( ),  

 ( ). 
: ;  -  

, ).  
 = f (t)  (t; ). ,  



 t - t,  

, :   
 n ,  

 ,  n +1 .  n 
- , ,  n -1. 
4. 9, 10 13.  

12) ! : 
Vx =5  / , 0 =0 ,  tmin =0 , tmax =10 . 
5. 14  20 . 
6. . 

 F6 12  
. ,  

 F , ,  
t.  F7 ,  

 ( )   = F6 + $ C $ 14,  
 " , ".  

14,  
, .  G6  

10, .  
10  

G6.  G7 ,  
.  G7  

 G8:G26. 
7.  x (t).  

 F6:G26 
.  F (  F6:F26)  

 (  ( )),  G (  
G6:G26) -  (  Y ( )). 
7.1. . 
7.2.  ... 
7.3. . 

:  
–  - ,  - ,  

; 
–  x  t ( ); 
–  

, , : 
" - ; 

 ( )" -  t, ; 
 Y ( )" - , ; 

–  ,  
 ( ) ; 

– . 
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8. ,  F6:G26 
. ,  

 ( t) .  
9, 10, 13 14, .  
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. 

 
 (a = const).  

, .  
 OY.   

 
,  - ,  

.  v = vo + a t. ,  
.  

 OY: . 
,  

,  v, vo, a  OY.  
: 

 
 yo - ,  to = 0. 

, ,  
 vy = f (t)  

y = f (t)  ay, voy. 
. 

1.  Excel. 
2. : 

 
 



, : 
1)  yo , ; 
2)  voy; 
3)  ay; 
4)  tmin - tmax, . 

 - ,  ( ); 
 -  

3. .  
4. 16 t  n = 20 ,  

 t. ,  tmin - tmax  n 
+1 = 21 . 
5.  "  - ".  G ( , 
) ,  (  

H, , )  (  I, , 
).  G4 ( ), H4 (  

)  I4 ( )  
 ( 14, 12 11).  

G5 - I5  
 G6: I24. 

:  
. 

6.  G4:I24  (  
). 

7.  (  G4:H24)  
 (  (G4:G24; I4:I24)) , 

.  
: 

-  - ,  
; 

-  ( )  
,  

; 
- ,  

. 
: 

1. ,  (  
) . 

2. 11, 12, 13 15,  
.  v0 , ? 

3. . : 
1)  A13: D13  

; 
2) 13 ,  

,  B13: 
D14; 
3)  (  J  K )  

; 



4)  
.  

,  " "  
B14: D14 ( )  B13: D13 ( ); 
5) ; 
6)  ( 3: 24, I3: I24, J3: J24 3: 24), 

. 
8. :  

 72 . ,  
 1,5 , .  

 a =2 2, , 
, ,  

. 
:  

, , . 
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, . 

 
, ,  

 ( !).  
.  

xOy,  Ox ,  Oy -  
.  (x, y), 

.  
. 

, , ,  
 Ox ,  x = vxt,  

vx = vox = const -  Ox. 
, ,  g, ,  

, .  Oy  
 vy = voy + gyt,  voy, gy -  

,  
 

 
,  y (x), ,  

. : t = x / vox  
: 

, 
 vox, voy, gy .  

 
 v = v x + v y. 

: x  t, y 
 t, y  x, , , ,  

, . 
1.  Excel. 
2. : 
 



 
2. ,  

. 
3. : 
1)  ( )  V  -  D15, 
D16, D17.  

, . ,  
 F15, F16, F17; 

2)  -  D18; 
3)  ( , ) -  D19; 
4)  -  D21; 
5)  g (  

, . ) -  D23; 
 (  D20) ! 

4. , . 
 F15,  

 F16: F17. 
5.  D22 t  n = 50 ,  

 tmin + tmax. 
6. , , 

 (  D24: D26; D27: 
D29). 
7. -  

.  (  ( )) 
:  



 
,  

 y (t)  x (t),  
.  

:  
. 

8.  ( )  (I11: J61; K11: L61; M11: N61) 
 y = f (x) .  

 ( , 
),  

 ( ),  
 ( ).  

 ( ,  I11: 
J61), . 

.  
,  ( ), 

,  
,  " "  

 (C15: D15 - , C16: D16 -  
 C17: D17 - ). 

, ,  
. 
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9. . 
1.  (yo, vo, tmax), . 

,  
. 



2.  y (t)  
 (  H!).  

. 
3. .  y (x) 

: 

  
: 

1)  ( ) ; 
2)  ( ) vo; 
3) ; 
4)  g; 

.  
 x (xo (  xmin) - xmax), ,  

x  n , .  
 N = n + 1 . 

  



 9. 
. 

,  
:  

 
 xmax - ,  - , - , o -  

 ( ) .  (  
)  ( )  

: 

 
.  

, /2,  - , 
. 

 
:  m,  

 L .  
 

 
 T 

  
,  

 
, , ). 

,  x (t), v (t), 
a (t) . 
  



1.  Excel. 
2. : 

 
3. , : 
1)  ( ) xmax; 
2)  ; 
3)  L; 
4) . 

: , , ,  ( ) 
.  -  ( ),  

. 
4.  101 , ,  

,  100. 
5. 10, 11, 14, 15 18  

.  ( 14) . 
6. , , ,  

t 12, 17 16 .  
 (g=9,80665  / 2)  

=3,14159265358979) . 
7.  

, , 
, , )  

 (): 
1) 18; 
2) ; 



3)  " " ,  " :" - .  
; 

4)  " " ,  
8.  ( ). 
1)  G , t, 

 G8 14,  
.  

,  G10: G108. 
2)  H, I, J ,  

 G. 
:  

. 
9. : x (t), v (t)  a 
(t).  Ox  ( ), 

.  
,  

 ( )  
. 

: ,  
. 
 -  G8: J108.  Excel 

, : 1-  - 
(G8: H108) ( ), 2-  - (G8: G108; I8: I108) 

)  3-  - (G8: G108; J8: J108) (  
),  (  G8: G108)  

. 
10. . : 
-  - ,  

, ,  
; 

- : ,  (  
); 

-  
, , : 

" - ; 
 ( )" -  t, ; 

 Y ( )" -  ( );  (  / );  (  / ); 
- ; 
- ; 
- . 
11. : 
1.  ( , ), 

. 
2.  xmax  L. 
3. .  

, . 



4.  G8: J108  
 

). 
5.  tmax ( , , - t),  

. 
6.  

. 
7.  MS Excel ,  

, , , . . 
? ,  

,  
 

 F1. 
8.  (),  

,  (), . 
. 

9. . 
10. , :  

 () (  - , 
)  

  
 () ( . , , : 
 ( ; ).  

.  " "  () 
 

 - . ),  " " 
- , . : 
•  0,  

; 
•  0, ; 
•  0, . 
12. : ; 

; ; ; . 
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. ,  
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, ,  
,  

. 
, 

, ,  
  . 

, , 
. , 

. 
,  

. 
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. 
,  

, . 
 - ,  

,  
,  ( , ).  

-
. 

,  
,  

,  ( , ).  
. 

. 
: 

)  
22112211 umumvmvm , 

, , 
22112211 umumvmvm ,             ( 1) 

)  
ummvmvm )( 212211 .                  ( 2) 

: 
)  



2222

2
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2
11

2
22

2
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)  

Wummvmvm
2

)(
22

2
21

2
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2
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. ,  ( ,  m2)  
,  ( 1), ( 2), ( 3 )  ( 4) : 
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ummvm )( 2111 ,                                    ( 6) 

2
22

2
11

2
11 umumvm ,                                 ( 7) 

Wummvmvm
2

)(
22

2
21

2
22

2
11 .                    ( 8) 

,  
. ,  
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 ( 5), ( 6), ( 7)  ( 8)  
: 

221111 umumKvm ,                               ( 9) 
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2
22

2
11

2
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2
221

2
11 )( ummvm .                       ( 12) 
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