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ɊАɁɊȿȾ 

Ⱦɪɭɲɬɜɨ ɮɢɡɢɱɚɪɚ ɋɪɛɢʁɟ 
ȾɊɀАȼɇɂ ɇɂȼɈ 

ɒɚɛɚɰ 

09-10.04.2017. 

Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ 
ɪɚɡɜɨʁɚ Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢʁɟ 

ɁАȾАɐɂ 
 

1. ɍ ɩɨɫɭɞɢ ɫɚ ɬɟɱɧɨɲʄɭ ɝɭɫɬɢɧɟ 3
T kg/m 1150  ɩɥɢɜɚ ɯɨɦɨɝɟɧɢ ɤɨɦɚɞ ɞɪɜɟɬɚ ɨɛɥɢɤɚ ɤɨɰɤɟ ɫɬɪɚɧɢɰɟ 

cm 2a  (ɫɥɢɤɚ 1). ɉɨɫɭɞɚ ɢɦɚ ɨɛɥɢɤ ɤɜɚɞɪɚ ɱɢʁɚ ʁɟ ɨɫɧɨɜɚ ɤɜɚɞɪɚɬ ɫɬɪɚɧɢɰɟ cm 5,5b . Ɂɚɩɪɟɦɢɧɚ 
ɬɟɱɧɨɫɬɢ ɭ ɩɨɫɭɞɢ ʁɟ 3cm 250V . Ɉɞɪɟɞɢɬɢ ɧɚ ɤɨʁɨʁ ɜɢɫɢɧɢ ɭ ɨɞɧɨɫɭ ɧɚ ɞɧɨ ɩɨɫɭɞɟ ɫɟ ɧɚɥɚɡɢ ɢɜɢɰɚ 
ɤɨɰɤɟ ɤɨʁɚ ʁɟ ɢɡɜɚɧ ɬɟɱɧɨɫɬɢ, ɞɚɤɥɟ ɬɪɚɠɢ ɫɟ ɜɢɫɢɧɚ H  (ɫɥɢɤɚ 1). Ƚɭɫɬɢɧɚ ɞɪɜɟɬɚ ʁɟ 3

d kg/m 920 .  
 
 

2. Ɍɟɥɨ ɱɢʁɚ ʁɟ ɩɨɱɟɬɧɚ ɛɪɡɢɧɚ m/s 200 v  ɤɪɟʄɟ ɫɟ ɪɚɜɧɨɦɟɪɧɨ ɭɫɩɨɪɟɧɨ ɬɨɤɨɦ ɜɪɟɦɟɧɚ 1t  ɢ ɩɪɟɥɚɡɢ ɩɭɬ 
m 2001 s  ɬɟ ɩɨɫɬɢɠɟ ɨɞɪɟђɟɧɭ ɛɪɡɢɧɭ (ɨɡɧɚɱɢɦɨ ʁɟ ɫɚ 2v ). Ȼɪɡɢɧɨɦ 2v  ɧɚɫɬɚɜʂɚ ɞɚ ɫɟ ɤɪɟʄɟ 

ɪɚɜɧɨɦɟɪɧɨ, ɨɞɪɟђɟɧɨ ɜɪɟɦɟ 2t  ɢ ɩɪɟɥɚɡɢ ɩɭɬ m 4002 s . ɇɚɤɨɧ ɬɨɝɚ ɬɟɥɨ ɩɨɱɢʃɟ ɞɚ ɫɟ ɤɪɟʄɟ 
ɪɚɜɧɨɦɟɪɧɨ ɭɛɪɡɚɧɨ ɬɨɤɨɦ ɜɪɟɦɟɧɚ 3t , ɩɪɟɥɚɡɢ ɩɭɬ m 6003 s  ɢ ɩɨɫɬɢɠɟ ɩɨɧɨɜɨ ɛɪɡɢɧɭ m/s 200 v . 

ɇɚɰɪɬɚɬɢ ɝɪɚɮɢɤ ɡɚɜɢɫɧɨɫɬɢ ɛɪɡɢɧɟ ɬɟɥɚ ɨɞ ɜɪɟɦɟɧɚ, ɨɞ ɩɨɱɟɬɤɚ ɭɫɩɨɪɚɜɚʃɚ ɞɨ ɬɪɟɧɭɬɤɚ ɤɚɞɚ ɩɨɧɨɜɨ 
ɩɨɫɬɢɝɧɟ ɛɪɡɢɧɭ 0v . ɇɚɜɟɞɟɧɢ ɜɪɟɦɟɧɫɤɢ ɢɧɬɟɪɜɚɥ ɭ ɨɜɨɦ ɫɥɭɱɚʁɭ ɩɪɟɞɫɬɚɜʂɚ ɭɤɭɩɧɨ ɜɪɟɦɟ ɤɪɟɬɚʃɚ 
ɬɟɥɚ. Ɉɞɪɟɞɢɬɢ ɭɤɭɩɧɨ ɜɪɟɦɟ ɤɪɟɬɚʃɚ ɬɟɥɚ ɚɤɨ ɜɚɠɢ ɭɫɥɨɜ ɞɚ ʁɟ 312 ttt  . 
 

 

3. Ⱥɭɬɨɦɨɛɢɥ ɦɚɫɟ kg 1500m , ɩɪɢɥɢɤɨɦ ɩɪɟɬɢɰɚʃɚ, ɧɚ ɩɭɬɭ ɞɭɠɢɧɟ m 100s  ɩɨɜɟʄɚ ɫɜɨʁɭ ɛɪɡɢɧɭ ɫɚ 
km/h 541 v  ɧɚ km/h 902 v  ɩɨɞ ɞɟʁɫɬɜɨɦ ɜɭɱɧɟ ɫɢɥɟ ɦɨɬɨɪɚ VF  ɤɨɧɫɬɚɧɬɧɟ ɜɪɟɞɧɨɫɬɢ. ɋɢɥɚ ɬɪɟʃɚ ɢɦɚ 

ɤɨɧɫɬɚɧɬɧɭ ɜɪɟɞɧɨɫɬ N 295tr F . Ɉɞɪɟɞɢɬɢ ɫɪɟɞʃɭ ɫɧɚɝɭ ɤɨʁɭ ɪɚɡɜɢʁɚ ɦɨɬɨɪ ɧɚ ɩɭɬɭ ɞɭɠɢɧɟ m 100s . 
 
 

4. Ɍɟɥɨ ɫɟ ɤɪɟʄɟ ɩɨ ɲɢɧɚɦɚ ɞɭɠ ɞɟɥɚ ɬɨɛɨɝɚɧɚ ɤɨʁɢ ɢɡɝɥɟɞɚ ɤɚɨ ɧɚ ɫɥɢɰɢ 2. Ȼɪɡɢɧɚ ɬɟɥɚ ɩɪɢ ɩɪɨɥɚɫɤɭ 
ɤɪɨɡ ɬɚɱɤɭ Ⱥ ʁɟ m/s 4 A v . ȼɢɫɢɧa ɯɨɪɢɡɨɧɬɚɥɧɨɝ ɞɟɥɚ ɤɨʁɢ ɫɟ ɡɚɜɪɲɚɜɚ ɬɚɱɤɨɦ Ⱥ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɞɥɨɝɭ ʁɟ 

m 61 h , ɚ ɜɢɫɢɧɚ ɯɨɪɢɡɨɧɬɚɥɧɨɝ ɞɟɥɚ ɧɚ ɤɨʁɨʁ ɫɟ ɧɚɥɚɡɟ ɬɚɱɤɟ B, C ɢ D ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɞɥɨɝɭ ʁɟ m 22 h  

(ɫɥɢɤɚ 2). Ɍɪɟʃɟ ɢɡɦɟђɭ ɬɟɥɚ ɢ ɬɨɛɨɝɚɧɚ ʁɟ ɡɚɧɟɦɚɪʂɢɜɨ ɨɫɢɦ ɧɚ ɞɟɥɭ ɞɭɠɢɧɟ m 5,10BC  L , ɚ 
ɤɨɟɮɢɰɢʁɟɧɬ ɬɪɟʃɚ ɢɡɧɨɫɢ 5,0 . Ɉɞɪɟɞɢɬɢ ɞɚ ɥɢ ʄɟ ɬɟɥɨ ɭɫɩɟɬɢ ɞɚ ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ D. Ɍɟɥɨ ʁɟ ɜɟɡɚɧɨ ɡɚ 
ɲɢɧɟ ɬɚɤɨ ɞɚ ʁɟ ɭ ɫɬɚɥɧɨɦ ɤɨɧɬɚɤɬɭ ɫɚ ɬɨɛɨɝɚɧɨɦ, ɬʁ. ɬɨɤɨɦ ɤɪɟɬɚʃɚ ɧɟ ɞɨɥɚɡɢ ɞɨ ɨɞɜɚʁɚʃɚ ɬɟɥɚ ɨɞ 
ɬɨɛɨɝɚɧɚ. 
 

5. Ɍɟɥɚ ɱɢʁɟ ɫɭ ɦɚɫɟ kg 10M  ɢ kg 5m  ɩɨɜɟɡɚɧɚ ɫɭ ɧɚ ɧɚɱɢɧ ɤɚɨ ɲɬɨ ʁɟ ɩɪɢɤɚɡɚɧɨ ɧɚ ɫɥɢɰɢ 3. 

Ɉɞɪɟɞɢɬɢ ɢɧɬɟɧɡɢɬɟɬ ɭɛɪɡɚʃɚ ɬɟɥɚ ɦɚɫɟ m  ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɞɥɨɝɭ ɚɤɨ ɫɟ ɬɟɥɚ ɩɭɫɬɟ ɞɚ ɫɟ ɫɥɨɛɨɞɧɨ ɤɪɟʄɭ ɢɡ 
ɫɬɚʃɚ ɦɢɪɨɜɚʃɚ. Ɍɨɤɨɦ ɤɪɟɬɚʃɚ ɬɟɥɚ ɫɭ ɭ ɫɬɚɥɧɨɦ ɤɨɧɬɚɤɬɭ. Ɇɚɫɭ ɧɟɢɫɬɟɝʂɢɜɟ ɧɢɬɢ, ɦɚɫɭ ɤɨɬɭɪɚ ɢ 
ɬɪɟʃɟ ɡɚɧɟɦɚɪɢɬɢ. Кɨɬɭɪ ʁɟ ɱɜɪɫɬɨ ɜɟɡɚɧ ɡɚ ɬɟɥɨ ɦɚɫɟ M . 

                                 
                   

                  ɋɥɢɤɚ 1                                                                 ɋɥɢɤɚ 2                                                                       ɋɥɢɤɚ 3                                                   

ɋɜɚɤɢ ɡɚɞɚɬɚɤ ɧɨɫɢ 20 ɩɨɟɧɚ. ɇɚɩɨɦɟɧɚ: ɋɜɚ ɪɟɲɟʃɚ ɞɟɬɚʂɧɨ ɨɛʁɚɫɧɢɬɢ. ɍɡ ɪɟɲɟʃɟ ɫɜɚɤɨɝ ɡɚɞɚɬɤɚ 

ɩɪɢɥɨɠɢɬɢ ɢ ɨɞɝɨɜɚɪɚʁɭʄɭ ɫɥɢɤɭ ɫɚ ʁɚɫɧɨ ɞɟɮɢɧɢɫɚɧɢɦ ɮɢɡɢɱɤɢɦ ɜɟɥɢɱɢɧɚɦɚ. Јɚɫɧɨ ɞɟɮɢɧɢɲɢɬɟ ɫɜɟ ɨɡɧɚɤɟ 
ɤɨʁɟ ɤɨɪɢɫɬɢɬɟ, ɧɚɪɨɱɢɬɨ ɨɧɟ ɤɨʁɟ ɧɢɫɭ ɭɨɛɢɱɚʁɟɧɟ! 
Ɂɚɞɚɬɤɟ ɩɪɢɩɪɟɦɢɨ: ȼɥɚɞɢɦɢɪ Чɭɛɪɨɜɢʄ, Ɏɢɡɢɱɤɢ ɮɚɤɭɥɬɟɬ, Ȼɟɨɝɪɚɞ  

Ɋɟɰɟɧɡɟɧɬ: ɉɪɨɮ. ɞɪ ɂɜɚɧ Ɇɚɧɱɟɜ, ɉɆɎ, ɇɢɲ  

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

ɋɜɢɦ ɬɚɤɦɢɱɚɪɢɦɚ ɠɟɥɢɦɨ ɭɫɩɟɲɚɧ ɪɚɞ! 
 

 



ɌАɄɆɂɑȿЊȿ ɂɁ ɎɂɁɂɄȿ ɍɑȿɇɂɄА ɈɋɇɈȼɇɂɏ ɒɄɈɅА 

ɒɄɈɅɋɄȿ 2016/2017. ȽɈȾɂɇȿ. 

 

 

VII         

PАɁɊȿȾ 

Ⱦɪɭɲɬɜɨ ɮɢɡɢɱɚɪɚ ɋɪɛɢʁɟ 
ȾɊɀАȼɇɂ ɇɂȼɈ 

ɒɚɛɚɰ 

09-10.04.2017. 

Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ 
ɪɚɡɜɨʁɚ Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢʁɟ 

ɊȿɒȿЊА 
 

1. Ɉɡɧɚɱɢɦɨ ɫɚ h  ɞɟɨ ɜɢɫɢɧɟ ɤɨɰɤɟ ɤɨʁɢ ɫɟ ɧɚɥɚɡɢ ɭ ɬɟɱɧɨɫɬɢ, ɚ ɫɚ H   ɜɢɫɢɧɭ ɧɚ ɤɨʁɨʁ ɫɟ ɧɚɥɚɡɢ ɫɥɨɛɨɞɧɚ ɩɨɜɪɲɢɧɚ 
ɬɟɱɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɞɧɨ ɩɨɫɭɞɟ. Кɚɤɨ ɤɨɦɚɞ ɞɪɜɟɬɚ ɩɥɢɜɚ ɭ ɬɟɱɧɨɫɬɢ ɜɚɠɢ gagha  3

d
2

T   [9ɩ] ɬɚɤɨ ɞɚ ʁɟ 

cm 6,1
T

d 

 a

h  [1+1ɩ]. Ɍɪɚɠɟɧɚ ɜɢɫɢɧɚ ʁɟ )( haHH   [3ɩ]. ȼɢɫɢɧɭ H   ɦɨɠɟɦɨ ɞɚ ɨɞɪɟɞɢɦɨ ɩɪɟɤɨ ɡɚɩɪɟɦɢɧɟ  

ɬɟɱɧɨɫɬɢ ɭ ɩɨɫɭɞɢ haHbV
22   [3ɩ] ɬɚɤɨ ɞɚ ʁɟ cm 5,8

2
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

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b
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H  [1+1ɩ]. ɂɡ ɩɪɟɬɯɨɞɧɢɯ ʁɟɞɧɚɱɢɧɚ ɫɥɟɞɢ ɞɚ ʁɟ 

cm 9,8H  [1ɩ]. 

2. Ɍɟɥɨ ɩɪɟɥɚɡɢ ɩɭɬ ɞɭɠɢɧɟ 1s  ɫɪɟɞʃɨɦ ɛɪɡɢɧɨɦ 
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s
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  [5ɩ] (ɝɪɚɮɢɱɤɢ 

ɩɪɟђɟɧɢ ɩɭɬ 1s  ʁɟɞɧɚɤ ʁɟ ɩɨɜɪɲɢɧɢ ɬɪɚɩɟɡɚ ɱɢʁɟ ɫɭ ɛɚɡɟ 0v  ɢ 2v , ɚ ɜɢɫɢɧɚ 1t , ɬɚɤɨ ɞɚ ʁɟ 1
20
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s 
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 ). Ɂɚɬɢɦ 

ɩɪɟɥɚɡɢ ɩɭɬ ɞɭɠɢɧɟ 2s  ɤɨɧɫɬɚɧɬɧɨɦ ɛɪɡɢɧɨɦ 2v  ɡɚ ɜɪɟɦɟ 
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t   [1ɩ]. ɉɨɫɥɟɞʃɢ ɞɟɨ ɭɤɭɩɧɨɝ ɩɭɬɚ ɞɭɠɢɧɟ 3s  
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                                                                                   Ʉɨɪɟɤɬɧɨ ɧɚɰɪɬɚɧ ɝɪɚɮɢɤ ɧɨɫɢ 4 ɩɨɟɧɚ. 

3.  ɉɪɜɢ ɧɚɱɢɧ. ɂɡ ɡɚɤɨɧɚ ɨɞɪɠɚʃɚ ɟɧɟɪɝɢʁɟ trVk1k2 AAEE   ɨɞɧɨɫɧɨ sFsF
mvmv

trV

2
1

2
2

22
  [9ɩ], ɫɥɟɞɢ ɞɚ ʁɟ 

ɜɭɱɧɚ ɫɢɥɚ ʁɟɞɧɚɤɚ tr
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  [2ɩ] ( N) 3295V F . ɋɪɟɞʃɚ ɫɧɚɝɚ ʁɟ 
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sr  [3ɩ] ɨɞɧɨɫɧɨ srVsr vFP   

[3ɩ], ɩɪɢ ɱɟɦɭ ʁɟ 
2
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
 [2ɩ] ( m/s 20sr v ), ɬɚɤɨ ɞɚ ʁɟ kW 9,65
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P  [1ɩ]. 

Ⱦɪɭɝɢ ɧɚɱɢɧ.  Ⱦɢɧɚɦɢɱɤɚ ʁɟɞɧɚɱɢɧɚ ɤɪɟɬɚʃɚ ɬɟɥɚ ʁɟ trV FFma  [5ɩ], ɞɨɤ ʁɟ ɤɢɧɟɦɚɬɢɱɤɚ ʁɟɞɧɚɱɢɧɚ 

asvv 22
1

2
2  [4ɩ]. ɂɡ ɩɪɟɬɯɨɞɧɟ ɞɜɟ ʁɟɞɧɚɱɢɧɟ ɞɨɛɢʁɚɦɨ ɞɚ ʁɟ ɜɭɱɧɚ ɫɢɥɚ ʁɟɞɧɚɤɚ tr
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( N) 3295V F . ɇɚɫɬɚɜɚɤ ɪɟɲɟʃɚ ʁɟ ɢɫɬɢ ɤɚɨ ɭ ɩɪɜɨɦ ɧɚɱɢɧɭ. 
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4. ɂɡ ɡɚɤɨɧɚ ɨɞɪɠɚʃɚ ɟɧɟɪɝɢʁɟ 2
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  [7ɩ] ɫɥɟɞɢ ɞɚ ʁɟ ɛɪɡɢɧɚ ɬɟɥɚ ɭ ɬɚɱɤɢ B ʁɟɞɧɚɤɚ 
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AB hhgvv  [2ɩ] ( m/s 72,9B v ).  

ɉɪɜɢ ɧɚɱɢɧ. ɉɭɬ s  ɤɨʁɢ ɛɢ ɬɟɥɨ ɩɪɟɲɥɨ ɞɨ ɡɚɭɫɬɚɜʂɚʃɚ ɧɚ ɞɟɥɭ ɩɨɞɥɨɝɟ ɧɚ ɤɨɦ ɬɪɟʃɟ ɧɢʁɟ ɡɚɧɟɦɚɪʂɢɜɨ ɞɨɛɢʁɚɦɨ 
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 [2+1]. Кɚɤɨ ʁɟ Ls   ɫɥɟɞɢ ɞɚ ɬɟɥɨ ɧɟʄɟ ɭɫɩɟɬɢ ɞɚ 

ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ D [3ɩ].  
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C s/m 53,82  gLvv   [2+1ɩ], ɬɟ ɤɚɤɨ ɧɟɦɚ ɪɟɚɥɧɢɯ ɪɟɲɟʃɚ ɡɚ 

ɛɪɡɢɧɭ Cv  ɫɥɟɞɢ ɞɚ ɬɟɥɨ ɧɟʄɟ ɭɫɩɟɬɢ ɞɚ ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ C, ɚ ɫɚɦɢɦ ɬɢɦ ɬɟɥɨ ɧɟʄɟ ɭɫɩɟɬɢ ɞɚ ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ D [3ɩ] ).  

Ⱦɪɭɝɢ ɧɚɱɢɧ. ɇɚ ɞɟɥɭ ɩɨɞɥɨɝɟ ɧɚ ɤɨɦ ɬɪɟʃɟ ɧɢʁɟ ɡɚɧɟɦɚɪʂɢɜɨ ɭɫɩɨɪɟʃɟ ɬɟɥɚ ʁɟ ga   [3ɩ], ɚ ɡɚɭɫɬɚɜɧɢ ɩɭɬ ɬɟɥɚ ʁɟ 
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 [2+1]. Кɚɤɨ ʁɟ Ls   ɫɥɟɞɢ ɞɚ ɬɟɥɨ ɧɟʄɟ ɭɫɩɟɬɢ ɞɚ ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ D 

[3ɩ].  
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C s/m  53,822  gLvaLvv  [7+1ɩ], ɬɟ ɤɚɤɨ ɧɟɦɚ ɪɟɚɥɧɢɯ ɪɟɲɟʃɚ ɡɚ ɛɪɡɢɧɭ Cv  ɫɥɟɞɢ ɞɚ ɬɟɥɨ 

ɧɟʄɟ ɭɫɩɟɬɢ ɞɚ ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ C, ɚ ɫɚɦɢɦ ɬɢɦ ɬɟɥɨ ɧɟʄɟ ɭɫɩɟɬɢ ɞɚ ɫɬɢɝɧɟ ɞɨ ɬɚɱɤɟ D [3ɩ] ).  

 

 

5. ɉɪɜɢ ɧɚɱɢɧ. Јɟɞɧɚɱɢɧɟ ɤɪɟɬɚʃɚ ɬɟɥɚ ɫɭ NTMax   [3ɩ], Nmax   [3ɩ] ( ɢɥɢ TamM x  )(  [6ɩ] ), ɢ 

Tmgmay   [3ɩ], ɚ ɜɟɡɚ ɢɡɦɟђɭ ɭɛɪɡɚʃɚ yx aa   [4ɩ]. ɂɡ ɩɪɟɬɯɨɞɧɢɯ ʁɟɞɧɚɱɢɧɚ ɫɥɟɞɢ ɞɚ ʁɟ 
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ɍɛɪɡɚʃɟ ɬɟɥɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɞɥɨɝɭ ʁɟ 22
yx aaa   [2ɩ], ɨɞɧɨɫɧɨ 
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Ⱦɪɭɝɢ ɧɚɱɢɧ. Ɍɟɥɨ ɦɚɫɟ m  ɫɟ ɭ ɩɨɱɟɬɧɨɦ ɬɪɟɧɭɬɤɭ ( 0t ) ɧɚɥɚɡɢɥɨ ɧɚ ɜɢɫɢɧɢ 0h  ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɞɥɨɝɭ. ɇɚɤɨɧ 

ɜɪɟɦɟɧɚ t  ɨɞ ɩɨɱɟɬɤɚ ɤɪɟɬɚʃɚ ɬɟɥɨ m  ɫɟ ɫɩɭɫɬɢ ɞɭɠ ɬɟɥɚ М ɡɚ ɪɚɫɬɨʁɚʃɟ l  ɩɪɢ ɱɟɦɭ ʁɟ 2/2
tal y , ɢ ɭ ɬɨɦ ɬɪɟɧɭɬɤɭ 

ɫɟ ɧɚɥɚɡɢ ɧɚ ɜɢɫɢɧɢ h , ɩɪɢ ɱɟɦɭ ɜɚɠɢ lhh 0  [1ɩ]. ȼɟɡɚ ɢɡɦɟђɭ ɭɛɪɡɚʃɚ ɬɟɥɚ je yx aa   [4ɩ]. Ɍɚɞɚ ʁɟ 
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tatal xy  , ɚ ɤɚɤɨ ɫɭ ɬɟɥɚ ɩɨɱɟɥɚ ɞɚ ɫɟ ɤɪɟʄɭ ɢɡ ɫɬɚʃɚ ɦɢɪɨɜɚʃɚ ɛɪɡɢɧɟ ɬɟɥɚ ɭ ɬɪɟɧɭɬɤɭ t  ɫɭ ɪɟɞɨɦ 

tav xx   ɢ tav yy  . ɉɨ ɡɚɤɨɧɭ ɨɞɪɠɚʃɚ ɟɧɟɪɝɢʁɟ ɜɚɠɢ 0
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ɭɧɭɬɪɚɲʃɢɯ ɫɢɥɚ ʁɟɞɧɚɤ ɧɭɥɢ 0)()(  lTlNlNlTAAA mM .  Ⱦɚʂɟ, ʁɟɞɧɚɱɢɧɚ (1) ɞɨɛɢʁɚ ɨɛɥɢɤ 
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