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Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ 
ɪɚɡɜɨјɚ Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢјɟ 

 

ɁАȾАɐɂ 

 

1. Кɭɝɥɢɰɚ ɦɚɬɟɦɚɬɢɱɤɨɝ ɤɥɚɬɧɚ, ɦɚɫɟ g 10m , ɨɫɰɢɥɭʁɟ ɭɤɭɩɧɨɦ ɟɧɟɪɝɢʁɨɦ mJ 8E . Ɉɞɪɟɞɢɬɢ 

ɛɪɡɢɧɭ ɤɭɝɥɢɰɟ ɩɪɢɥɢɤɨɦ ɩɪɨɥɚɫɤɚ ɤɪɨɡ ɪɚɜɧɨɬɟɠɧɢ ɩɨɥɨɠɚʁ ɢ ɦɚɤɫɢɦɚɥɧɭ ɜɢɫɢɧɭ ɞɨ ɤɨʁɟ ɫɟ 

ɩɪɢɥɢɤɨɦ ɨɫɰɢɥɨɜɚʃɚ ɩɨɞɢɝɧɟ ɤɭɝɥɢɰɚ, ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɜɧɨɬɟɠɧɢ ɩɨɥɨɠɚʁ.                              (20ɩ) 

2. ɂɦɚɝɢɧɚɪɚɧ ɥɢɤ ɩɪɟɞɦɟɬɚ ɤɨʁɢ ɫɟ ɧɚɥɚɡɢ ɧɚ ɨɩɬɢɱɤɨʁ ɨɫɢ ɤɨɧɤɚɜɧɨɝ ɨɝɥɟɞɚɥɚ, ɩɨɥɭɩɪɟɱɧɢɤɚ 

ɤɪɢɜɢɧɟ cm 30R , ɭɜɟʄɚɧ ʁɟ ɱɟɬɢɪɢ ɩɭɬɚ. Ɉɞɪɟɞɢɬɢ ɠɢɠɧɭ ɞɚʂɢɧɭ ɨɝɥɟɞɚɥɚ ɢ ɪɚɫɬɨʁɚʃɟ ɢɡɦɟђɭ 

ɩɪɟɞɦɟɬɚ ɢ ɥɢɤɚ.                                                                                                                         (20ɩ) 

3. Бɪɨɞ ɩɥɨɜɢ ɢɡ Цɪɧɨɝ ɦɨɪɚ ɭ Ⱦɭɧɚɜ. Цɟɥɨɤɭɩɧɚ ɦɚɫɚ ɛɪɨɞɚ ɫɚ ɬɟɪɟɬɨɦ ɭ ɦɨɪɭ ɢɡɧɨɫɢ 

 t48.161 m . Кɨɥɢɤɭ ɦɚɫɭ ɬɟɪɟɬɚ ɬɪɟɛɚ ɢɫɤɪɰɚɬɢ ɫɚ ɛɪɨɞɚ ɞɚ ɛɢ ɡɚɩɪɟɦɢɧɚ ɩɨɬɨɩʂɟɧɨɝ ɞɟɥɚ 

ɛɪɨɞɚ ɨɫɬɚɥɚ ɧɟɩɪɨɦɟʃɟɧɚ ɤɚɞɚ ɩɪɟђɟ ɢɡ ɦɨɪɚ ɭ ɪɟɤɭ? Ƚɭɫɬɢɧɟ ɦɨɪɫɤɟ ɢ ɪɟɱɧɟ ɜɨɞɟ ɫɭ 

31
m

kg
 1030  ɢ 

32
m

kg
 1000 , ɩɨ ɪɟɞɭ.                                                                                       (20ɩ) 

4. ɋɜɟɬɚɨ ɩɪɟɞɦɟɬ ɜɢɫɢɧɟ cm 4P , ɧɨɪɦɚɥɚɧ ɧɚ ɝɥɚɜɧɭ ɨɩɬɢɱɤɭ ɨɫɭ, ɩɪɢɛɥɢɠɚɜɚ ɫɟ 

ɪɚɜɧɨɦɟɪɧɨɦ ɛɪɡɢɧɨɦ ɫɚɛɢɪɧɨɦ ɫɨɱɢɜɭ. Ɂɚ ɞɜɟ ɫɟɤɭɧɞɟ ɩɪɟɞɦɟɬ ɫɟ ɩɪɢɦɚɤɧɟ ɫɨɱɢɜɭ ɫɚ 

ɪɚɫɬɨʁɚʃɚ cm 361 p  ɧɚ ɪɚɫɬɨʁɚʃɟ cm 322 p . Кɚɞɚ ʁɟ ɩɪɟɞɦɟɬ ɧɚ ɪɚɫɬɨʁɚʃɭ cm 361 p  ɨɞ 

ɫɨɱɢɜɚ ɜɢɫɢɧɚ ʃɟɝɨɜɨɝ ɪɟɚɥɧɨɝ ɥɢɤɚ ɢɡɧɨɫɢ cm 8L . Ɉɞɪɟɞɢɬɢ ɫɪɟɞʃɭ ɛɪɡɢɧɭ ɤɨʁɨɦ ɫɟ ɤɪɟʄɟ 

ɥɢɤ ɩɪɟɞɦɟɬɚ ɩɨ ɨɩɬɢɱɤɨʁ ɨɫɢ ɡɚ ɬɟ ɞɜɟ ɫɟɤɭɧɞɟ.                                                                       (20ɩ) 

5. ɇɚ ɯɨɪɢɡɨɧɬɚɥɧɨɦ ɫɬɨɥɭ ɫɟ ɧɚɥɚɡɢ ɬɟɥɨ ɦɚɫɟ кg 11 m . Ɂɚ ʃɟɝɚ ʁɟ 

ɜɟɡɚɧɨ ɧɟɢɫɬɟɝʂɢɜɨ ɭɠɟ, ɦɚɫɟ кg 5.0М  , ɤɨʁɟ ʁɟ ɩɪɟɛɚɱɟɧɨ ɩɪɟɤɨ 

ɤɨɬɭɪɚ, ɚ ɧɚ ɭɠɟɬɭ ɜɢɫɢ ɬɟɥɨ ɦɚɫɟ кg 42 m . Ɉɞɪɟɞɢɬɢ ɭɛɪɡɚʃɟ ɫɢɫɬɟɦɚ 

ɢ ɫɢɥɭ ɡɚɬɟɡɚʃɚ ɭ ɫɪɟɞɢɧɢ ɭɠɟɬɚ ɭ ɬɪɟɧɭɬɤɭ ɤɚɞɚ ʁɟ 2/3 ɭɠɟɬɚ ɭ 

ɜɟɪɬɢɤɚɥɧɨɦ ɩɨɥɨɠɚʁɭ. Кɨɟɮɢɰɢʁɟɧɬ ɬɪɟʃɚ ɢɡɦɟђɭ ɬɟɥɚ 1m  ɢ ɫɬɨɥɚ ʁɟ 

2.0 . Ɂɚɧɟɦɚɪɢɬɢ ɬɪɟʃɟ ɢɡɦɟђɭ ɤɚɧɚɩɚ ɢ ɤɨɬɭɪɚ ɢ ɜɟɥɢɱɢɧɭ ɢ ɦɚɫɭ ɤɨɬɭɪɚ.                       (20ɩ) 
 

ɇɚɩɨɦɟɧɚ: 2sm 81.9g  

 

Ɂɚɞɚɬɤɟ ɩɪɢɩɪɟɦɢɥɚ:  ɞɪ Бɪɚɧɢɫɥɚɜɚ Ɇɢɫɚɢɥɨɜɢʄ, Ɏɢɡɢɱɤɢ ɮɚɤɭɥɬɟɬ, Бɟɨɝɪɚɞ 

Ɋɟɰɟɧɡɟɧɬ:  ɉɪɨɮ. ɞɪ Ɇɚʁɚ ɋɬɨʁɚɧɨɜɢʄ, ɉɆɎ, ɇɨɜɢ ɋɚɞ 

ɉɪɟɞɫɟɞɧɢɤ ɤɨɦɢɫɢʁɟ: ɉɪɨɮ. ɞɪ Ɇɢʄɨ Ɇɢɬɪɨɜɢʄ, Ɏɢɡɢɱɤɢ ɮɚɤɭɥɬɟɬ, Бɟɨɝɪɚɞ 

ɋɜɢɦ ɬɚɤɦɢɱɚɪɢɦɚ ɠɟɥɢɦɨ ɭɫɩɟɲɚɧ ɪɚɞ! 
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Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ 
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Ɋɟɲɟњɚ ɡɚɞɚɬɚɤɚ ɡɚ VIII ɪɚɡɪɟɞ 

 

Ɋ1. ɍɤɭɩɧɚ ɦɟɯɚɧɢɱɤɚ ɟɧɟɪɝɢʁɚ ʁɟ ɡɛɢɪ ɩɨɬɟɧɰɢʁɚɥɧɟ ɢ ɤɢɧɟɬɢɱɤɟ 
2

2

kp

mv
mghEEE  [4]. ɍ ɪɚɜɧɨɬɟɠɧɨɦ 

ɩɨɥɨɠɚʁɭ ɤɭɝɥɢɰɚ ɢɦɚ ɫɚɦɨ ɤɢɧɟɬɢɱɤɭ ɟɧɟɪɝɢʁɭ, ɚ ɛɪɡɢɧɚ ʁɟ ɦɚɤɫɢɦɚɥɧɚ, ɩɚ ʁɟ 
s

m
 3.1

2
max 

m

E
v [8]. Кɚɞɚ ɫɟ 

ɧɚɥɚɡɢ ɧɚ ɦɚɤɫɢɦɚɥɧɨʁ ɜɢɫɢɧɢ, ɤɭɝɥɢɰɚ ɢɦɚ ɫɚɦɨ ɩɨɬɟɧɰɢʁɚɥɧɭ ɟɧɟɪɝɢʁɭ, ɩɚ ʁɟ m 08.0max 
mg

E
h [8]. 

Ɋ2. ɀɢɠɧɚ ɞɚʂɢɧɚ ɨɝɥɟɞɚɥɚ ʁɟ cm 152  Rf [2]. Ⱦɚɬɨ ʁɟ ɭɜɟʄɚʃɟ, 4 plU  ɨɞɚɤɥɟ ʁɟ pl 4 [3]. Ⱦɚʂɟ ɫɟ ɧɚ ɨɜɚʁ 

ɧɚɱɢɧ ɦɨɠɟ ɢɡɪɚɱɭɧɚɬɢ p  ɤɚɨ 
flp

111
  [3], 

fpp

1

4

11
 [7], cm 25.11

4

3


f
p [1], cm 454  pl [1]. ɉɨɲɬɨ ɫɟ 

ɩɪɟɞɦɟɬ ɢ ɥɢɤ ɧɚɥɚɡɟ ɫɚ ɪɚɡɥɢɱɢɬɢɯ ɫɬɪɚɧɚ ɫɬɪɚɧɚ ɨɝɥɟɞɚɥɚ, ɪɚɫɬɨʁɚʃɟ ɤɨʁɟ ɫɟ ɬɪɚɠɢ ʁɟ cm 25.56 lp [3]. 

Ɋ3. ɍ ɨɛɚ ɫɥɭɱɚʁɚ ɤɪɟɬɚʃɚ ɛɪɨɞɚ, ɫɢɥɚ ɩɨɬɢɫɤɚ ɤɨʁɚ ɞɟɥɭʁɟ ɧɚ ɛɪɨɞ ʁɟɞɧɚɤɚ ʁɟ ɫɢɥɢ Ɂɟɦʂɢɧɟ ɬɟɠɟ. ɍ ɦɨɪɫɤɨʁ ɜɨɞɢ 
ɜɚɠɢ: gmVg 11  [7], ɚ ɭ ɪɟɱɧɨʁ: gmVg 22  ,[7]  ʁɟɪ ʁɟ ɭɫɥɨɜ ɡɚɞɚɬɤɚ ɞɚ ɡɚɩɪɟɦɢɧɚ ɭ ɨɛɚ ɫɥɭɱɚʁɚ ɛɭɞɟ ɢɫɬɚ. ɂɡ ɩɪɜɟ 

ɧɚɜɟɞɟɧɟ ʁɟɞɧɚɱɢɧɟ ʁɟ 
1

1


m

V   [3], ɩɚ ɤɚɞɚ ɫɟ ɬɨ ɭɜɪɫɬɢ ɭ ɞɪɭɝɭ ɞɨɛɢʁɚɦɨ  t16
1

1
22 


 m
m [1]. Ɇɚɫɚ ɬɟɪɟɬɚ ɤɨʁɭ 

ɬɪɟɛɚ ɢɫɤɪɰɚɬɢ ʁɟ kg 48021  mmm [2]. 

Ɋ4. Бɪɡɢɧɚ ɤɨʁɨɦ ɫɟ ɤɪɟʄɟ ɥɢɤ ʁɟ 
t

ll
v 12  [4], ɝɞɟ ʁɟ s 2t . ɍɜɟʄɚʃɟ ɫɨɱɢɜɚ ʁɟ 

P

L

p

l
U 

1

1 [3], ɨɞɚɤɥɟ ʁɟ 

cm 722 111  pp
P

L
l [4]. Ⱦɚʂɟ ɬɪɟɛɚ ɨɞɪɟɞɢɬɢ ɞɚ ɥɢ ʁɟ fp 2  . ɂɡ ʁɟɞɧɚɱɢɧɟ ɫɨɱɢɜɚ 

flp

111

11

 , ɫɥɟɞɢ ɞɚ ʁɟ 

cm 24
11

11 



lp

lp
f [4]. Кɚɤɨ ʁɟ fp 2  ɫɥɟɞɢ ɞɚ ʁɟ ɢ ɭ ɞɪɭɝɨɦ ɫɥɭɱɚʁɭ ɥɢɤ ɪɟɚɥɚɧ. ɉɪɢɦɟɧɨɦ ɢɫɬɟ ʁɟɞɧɚɱɢɧɟ, ʁɟɪ ɫɟ 

ɠɢɠɧɚ ɞɚʂɢɧɚ ɧɟ ɦɟʃɚ, ɫɥɟɞɢ ɞɚ ʁɟ cm 96
22

2
2 




fp

fp
l [4]. Бɪɡɢɧɚ ɤɨʁɨɦ ɫɟ ɤɪɟʄɟ ɥɢɤ ʁɟ scm 12v [1].  

 

Ɋ5. ɇɟɤɚ ɫɟ ɫɢɫɬɟɦ (ɨɛɚ ɬɟɥɚ ɢ ɭɠɟ) ɤɪɟʄɟ ɭɛɪɡɚʃɟɦ а . Ɍɚɞɚ ɜɚɠɢ ɞɚ ʁɟ 

tr221 )
3

2
()( Fg

М
maМmm   [6] ɢ gmNFtr 1  , ɨɞɚɤɥɟ ʁɟ ɭɛɪɡɚʃɟ 

ʁɟɞɧɚɤɨ g
Mmm

mm
М

a





21

12 )
3

2
( 

, [3] 
2s

m
 4.7a [1]. Ɂɚ ɞɪɭɝɢ ɞɟɨ ɫɢɫɬɟɦɚ (ɬɟɥɨ ɜɟʄɟ 

ɦɚɫɟ ɢ ɩɨɥɚ ɭɠɟɬɚ) ɜɚɠɢ T
Мg

gma
М

m 
2

)
2

( 22 [6]. Ɉɞɚɜɞɟ ʁɟ ɫɢɥɚ ɡɚɬɟɡɚʃɚ ɭ 

ɭɠɟɬɭ ))(
2

( 2 аg
М

mT  [3], N 24.10Т  [1]. 

ɇɚɩɨɦɟɧɚ: ɍɦɟɫɬɨ ʁɟɞɧɚɱɢɧɟ ɡɚ ɰɟɨ ɫɢɫɬɟɦ (ɩɪɜɚ ʁɟɞɧɚɱɢɧɚ) ɦɨɠɟ ɫɟ ɧɚɩɢɫɚɬɢ ʁɟɞɧɚɱɢɧɚ ɡɚ ɬɟɥɨ m1 ɢ ɩɨɥɚ ɭɠɟɬɚ 

tr1
6

)
2

( F
МgТa

М
m   ɤɨʁɚ ɭɦɟɫɬɨ ʃɟ ɧɨɫɢ 6 ɛɨɞɨɜɚ. Јɟɞɧɚɱɢɧɚ ɡɚ ɰɟɨ ɫɢɫɬɟɦ ɫɟ ɞɨɛɢʁɚ ɫɚɛɢɪɚʃɟɦ ʁɟɞɧɚɱɢɧɚ ɡɚ 

ɞɜɚ ɞɟɥɚ ɫɢɫɬɟɦɚ. 

ɋɜɢɦ ɱɥɚɧɨɜɢɦɚ Ʉɨɦɢɫɢјɟ ɠɟɥɢɦɨ ɭɫɩɟɲɚɧ ɪɚɞ! 
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