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Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨјɚ 

Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢјɟ 
 

ɁАȾАɐɂ 
 

1. Ɋɟɲɨ ɫɚɞɪɠɢ ɬɪɢ ɢɫɬɚ ɝɪɟʁɚɱɚ ɨɬɩɨɪɧɨɫɬɢ R . Ʉɚɞɚ ʁɟ ɩɪɟɤɢɞɚɱ ɪɟɲɨɚ ɭ ɩɨɥɨɠɚʁɭ 1 ɫɜɚ ɬɪɢ 
ɝɪɟʁɚɱɚ ɫɭ ɜɟɡɚɧɚ ɪɟɞɧɨ, ɚ ɤɚɞɚ ʁɟ ɭ ɩɨɥɨɠɚʁɭ 2 ɩɚɪɚɥɟɥɧɚ ɜɟɡɚ ɞɜɚ ɝɪɟʁɚɱɚ ʁɟ ɜɟɡɚɧɚ ɧɚ ɪɟɞ ɫɚ 
ɬɪɟʄɢɦ ɝɪɟʁɚɱɟɦ. Ʉɚɞɚ ʁɟ ɩɪɟɤɢɞɚɱ ɭ ɩɨɥɨɠɚʁɭ 2 ɜɨɞɚ ɭ ɫɭɞɭ ɧɚ ɪɟɲɨɭ ɩɪɨɤʂɭɱɚ ɡɚ ɜɪɟɦɟ 

min 42 t . ɂɡɪɚɱɭɧɚɬɢ ɜɪɟɦɟ ɩɨɬɪɟɛɧɨ ɞɚ ɢɫɬɚ ɤɨɥɢɱɢɧɚ ɜɨɞɟ ɭ ɬɨɦ ɫɭɞɭ ɩɪɨɤʂɭɱɚ ɤɚɞɚ ʁɟ 
ɩɪɟɤɢɞɚɱ ɪɟɲɨɚ ɭ ɩɨɥɨɠɚʁɭ 1? ɍ ɨɛɚ ɫɥɭɱɚʁɚ ɫɭ ɤɨɦɛɢɧɚɰɢʁɟ ɝɪɟʁɚɱɚ ɜɟɡɚɧɟ ɧɚ ɢɫɬɢ ɧɚɩɨɧ. ȼɨɞɚ 
ɤɨʁɚ ɫɟ ɫɢɩɚ ɭ ɫɭɞ ʁɟ ɫɨɛɧɟ ɬɟɦɩɟɪɚɬɭɪɟ. Ɂɚɧɟɦɚɪɢɬɢ ɝɭɛɢɬɤɟ ɬɨɩɥɨɬɟ.  

2. ɉɪɢ ɧɚɩɨɧɭ U  ɩɨɡɢɬɢɜɧɨ ɧɚɟɥɟɤɬɪɢɫɚɧɚ ɱɟɫɬɢɰɚ ɥɟɛɞɢ ɢɡɦɟђɭ ɞɜɟ ɧɚɟɥɟɤɬɪɢɫɚɧɟ ɩɥɨɱɟ 
ɤɨɧɞɟɧɡɚɬɨɪɚ. Ⱥɤɨ ɫɟ ɧɚɩɨɧ ɩɪɨɦɟɧɢ ɧɚ V 1001 U , ɱɟɫɬɢɰɚ ʄɟ ɩɨɱɟɬɢ ɞɚ ɫɟ ɤɪɟʄɟ ɤɨɧɫɬɚɧɬɧɢɦ 
ɭɛɪɡɚʃɟɦ 2sm 42.2a . ɂɡɪɚɱɭɧɚɬɢ ɧɚɩɨɧ U . ( 2sm 81.9g ) 

3. ɍ ɰɢɥɢɧɞɪɢɱɧɢ ɫɭɞ ɫɚ ɜɨɞɨɦ ɞɨɥɢʁɟ ɫɟ 4.0u V l ɭʂɚ ɤɨʁɟ ɨɛɪɚɡɭʁɟ ɫɥɨʁ ɞɟɛʂɢɧɟ cm2d . 

ɉɨɬɨɦ ɫɟ ɭ ɫɭɞ ɫɬɚɜɢ ɩɥɚɫɬɢɱɧɚ ɤɨɰɤɚ ɜɢɫɢɧɟ cm10a . ɇɚ ɤɨʁɭ ɜɢɫɢɧɭ h  ʄɟ ɫɟ ɩɨɞɢʄɢ ɤɨɰɤɚ ɭ 
ɨɞɧɨɫɭ ɧɚ ɩɨɜɪɲɢɧɭ ɭʂɚ ɭ ɪɚɜɧɨɬɟɠɢ? Ƚɭɫɬɢɧɚ ɜɨɞɟ ʁɟ 3

v g/cm1 , ɭʂɚ 3

u g/cm8.0  ɢ 
ɩɥɚɫɬɢɤɟ 3

k g/cm7.0 . ɋɭɞ ɫɚ ɜɨɞɨɦ ʁɟ ɞɨɜɨʂɧɨ ɞɭɛɨɤ ɞɚ ɤɨɰɤɚ ɧɟ ɞɨɞɢɪɭʁɟ ɞɧɨ. ȼɨɞɚ ɢ ɭʂɟ 
ɫɟ ɧɟ ɦɟɲɚʁɭ.  

4. Ɉɞɪɟɞɢɬɢ ɩɨɥɨɠɚʁ, ɜɟɥɢɱɢɧɭ ɢ ɭɫɦɟɪɟɧɨɫɬ ɫɜɢɯ ɥɢɤɨɜɚ ɤɨʁɢ ɫɟ ɮɨɪɦɢɪɚʁɭ ɭ ɫɢɫɬɟɦɭ ɤɨʁɢ ɱɢɧɢ 
ɪɚɜɧɨ ɨɝɥɟɞɚɥɨ ɢ ɫɚɛɢɪɧɨ ɫɨɱɢɜɨ, ɩɪɢɤɚɡɚɧɢ ɧɚ ɫɥɢɰɢ ɭ ɩɪɢɥɨɝɭ. Ʌɢɤɨɜɟ ɭɰɪɬɚɬɢ ɧɚ 
ɩɪɢɥɨɠɟɧɨɦ ɩɚɩɢɪɭ ɬɚɤɨ ɞɚ ɫɟ ɜɢɞɟ ɩɨɥɨɠɚʁɢ ɩɨɱɟɬɤɚ ɢ ɤɪɚʁɚ ɫɜɚɤɨɝ ɥɢɤɚ. ɍ ɥɟɜɨɦ ɝɨɪʃɟɦ 
ɭɝɥɭ ɫɭ ɞɚɬɢ ɩɪɢɦɟɪɢ ɰɪɬɚʃɚ ɥɢɤɨɜɚ ɫɚ ʁɚɫɧɨ ɞɟɮɢɧɢɫɚɧɢɦ ɩɨɥɨɠɚʁɟɦ, ɜɟɥɢɱɢɧɨɦ ɢ ɫɦɟɪɨɦ. 

5. Ⱦɜɚ ɬɭɪɢɫɬɢɱɤɚ ɬɪɚɦɜɚʁɚ ɫɟ ɤɪɟʄɭ ɩɨ ɩɪɚɜɨɥɢɧɢʁɫɤɨɦ ɞɟɥɭ ɩɭɬɚ ʁɟɞɚɧ ɞɪɭɝɨɦ ɭ ɫɭɫɪɟɬ ɢɫɬɢɦ 
ɛɪɡɢɧɚɦɚ m/s 6v . Ɍɭɪɢɫɬɢɱɤɢ ɜɨɞɢɱɢ ɭ ɨɛɚ ɬɪɚɦɜɚʁɚ ɫɟ ɫɜɟ ɜɪɟɦɟ ɤɪɟʄɭ ɪɚɜɧɨɦɟɪɧɨ 
ɩɪɚɜɨɥɢɧɢʁɫɤɢ ɛɪɡɢɧɨɦ m/s 1u  ɢɡɦɟђɭ ɫɟɞɢɲɬɚ, ɩɪɢ ɱɟɦɭ ɫɟ ɡɚɧɟɦɚɪɭʁɟ ɜɪɟɦɟ ɨɤɪɟɬɚʃɚ. 

Ⱦɭɠɢɧɚ ɫɬɚɡɟ ɩɨ ɤɨʁɨʁ ɫɟ ɤɪɟʄɭ ɜɨɞɢɱɢ ɭ ɬɪɚɦɜɚʁɢɦɚ ʁɟ m 20l . ɚ) ɉɨɫɥɟ ɤɨɝ ɜɪɟɦɟɧɚ ʄɟ ɫɟ ɨɛɚ 
ɜɨɞɢɱɚ ɧɚʄɢ ʁɟɞɚɧ ɧɚɫɩɪɚɦ ɞɪɭɝɨɝ (ɩɨɪɚɜɧɚɬɢ), ɚɤɨ ɫɭ ɫɟ ɭ ɩɨɱɟɬɧɨɦ ɬɪɟɧɭɬɤɭ ɨɛɚ ɜɨɞɢɱɚ 
ɧɚɥɚɡɢɥɚ ɧɚ ɡɚɞʃɟɦ ɤɪɚʁɭ ɬɪɚɦɜɚʁɚ, ɧɚ ɦɟђɭɫɨɛɧɨɦ ɪɚɫɬɨʁɚʃɭ m 380d ? ɛ) ɇɚɰɪɬɚɬɢ ɝɪɚɮɢɤɟ 

ɩɪɟђɟɧɨɝ ɩɭɬɚ ɜɨɞɢɱɚ ɨɞ ɜɪɟɦɟɧɚ ɢ ɛɪɡɢɧɟ ɨɞ ɜɪɟɦɟɧɚ, ɭ ɫɢɫɬɟɦɭ ɜɟɡɚɧɨɦ ɡɚ ɡɟɦʂɭ. 

ɇɚɩɨɦɟɧɟ: ɋɜɚ ɪɟɲɟʃɚ ɞɟɬɚʂɧɨ ɨɛʁɚɫɧɢɬɢ!                          

                    ɋɜɚɤɢ ɡɚɞɚɬɚɤ ɧɨɫɢ ɩɨ 20 ɩɨɟɧɚ.   

____________________________________________________________________________ 

Ɂɚɞɚɬɤɟ ɩɪɢɩɪɟɦɢɥɟ: ɞɪ Ȼɪɚɧɢɫɥɚɜɚ Ɇɢɫɚɢɥɨɜɢʄ (1,2), Ȼɢʂɚɧɚ Ɋɚɞɢɲɚ (3,4,5) Ɏɢɡɢɱɤɢ ɮɚɤɭɥɬɟɬ, Ȼɟɨɝɪɚɞ 

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

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

ɋɜɢɦ ɬɚɤɦɢɱɚɪɢɦɚ ɠɟɥɢɦɨ ɭɫɩɟɲɚɧ ɪɚɞ! 
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Ⱦɪɭɲɬɜɨ ɮɢɡɢɱɚɪɚ ɋɪɛɢјɟ  
Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨјɚ 

Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢјɟ 

Ɋɟɲɟњɚ ɡɚɞɚɬɚɤɚ ɡɚ VIII ɪɚɡɪɟɞ 

 

1. ɉɨɲɬɨ ɫɭ ɝɭɛɢɰɢ ɡɚɧɟɦɚɪʂɢɜɢ 21 QQ  , ɨɞɧɨɫɧɨ 2211 tPtP  , 
1

22
1

P

tP
t  [6]. ȿɤɜɢɜɚɥɟɧɬɧɚ ɨɬɩɨɪɧɨɫɬ ɝɪɟʁɚɱɚ ɭ 

ɩɨɥɨɠɚʁɭ 1 ʁɟ RR 3e1  [2], ɚ ɭ 2 ʁɟ 
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R
R  [2]. ɋɧɚɝɚ ɪɟɲɨɚ ɤɚɞɚ ɫɭ ɝɪɟʁɚɱɢ ɜɟɡɚɧɢ ɪɟɞɧɨ ʁɟ 
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1  [2], 

ɚ ɤɚɞɚ ɫɭ ɝɪɟʁɚɱɢ ɜɟɡɚɧɢ ɩɚɪɚɥɟɥɧɨ 
R
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R
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P
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2 2

e2
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2  [2]. Ɍɪɚɠɟɧɨ ɜɪɟɦɟ ʁɟ min 82
e2

e1
1  t

R

R
t [5+1]. 

2. Ⱦɨɤ ɱɟɫɬɢɰɚ ɥɟɛɞɢ ɢɡɦɟђɭ ɧɚɟɥɟɤɬɪɢɫɚɧɢɯ ɩɥɨɱɚ ɜɚɠɢ QFe  , ɬʁ. mgqE  [1]. Јɚɱɢɧɚ ɩɨʂɚ ʁɟɞɧɚɤɚ ʁɟ dUE  , ɩɚ 

ʁɟ ɢɡ ɨɜɢɯ ʁɟɞɧɚɱɢɧɚ gd
q

m
U  [2]. ɍ ɫɥɭɱɚʁɭ ɞɚ ʁɟ UU 1 , ɩɨɡɢɬɢɜɧɨ ɧɚɟɥɟɤɬɪɢɫɚɧɚ ɱɟɫɬɢɰɚ ʄɟ ɫɟ ɤɪɟɬɚɬɢ ɤɚ 

ɧɟɝɚɬɢɜɧɨ ɧɚɟɥɟɤɬɪɢɫɚɧɨʁ ɩɥɨɱɢ. ɍɛɪɡɚʃɟ ʁɟ ɬɚɞɚ ʁɟɞɧɚɤɨ mgqEma  1 [2]. ɉɨɲɬɨ ʁɟ dUE 11  , ɫɥɟɞɢ ɞɚ ʁɟ ɨɞɧɨɫ 

ɤɨɥɢɱɢɧɟ ɧɚɟɥɟɤɬɪɢɫɚʃɚ ɢ ɦɚɫɟ ɧɚɟɥɟɤɬɪɢɫɚɧɟ ɱɟɫɬɢɰɟ  d
U

ga

m

q

1

)( 
 [4]. Ɍɪɚɠɟɧɚ ɜɪɟɞɧɨɫɬ ɧɚɩɨɧɚ ɭ ɨɜɨɦ ɫɥɭɱɚʁɭ ʁɟ 

V 80
)(

1 


 g
ga

U
gd

q

m
U [2]. Ⱦɪɭɝɚ ɦɨɝɭʄɧɨɫɬ ʁɟ ɞɚ ʁɟ UU 1 . ɍɛɪɡɚʃɟ ʁɟ ɬɚɞɚ ʁɟɞɧɚɤɨ 1qEmgma   [2], 

dUE 11  , ɩɚ ʁɟ d
U

ag

m

q

1

)( 
 [4], ɨɞɚɤɥɟ ʁɟ  V 133

)(

1' 


 g
ag

U
gd

q

m
U [3]. 

3. ɉɨɜɪɲɢɧɚ ɩɨɫɭɞɟ ɭ ɤɨʁɨʁ ɫɟ ɧɚɥɚɡɢ ɭʂɟ ʁɟ 2u
u dm 2

d

V
S [2]. ɇɚɤɨɧ ɭɛɚɰɢɜɚʃɚ ɤɨɰɤɟ ɭ ɩɨɫɭɞɭ ɡɚɩɪɟɦɢɧɭ ɭʂɚ 

ɦɨɠɟɦɨ ɧɚɩɢɫɚɬɢ ɤɚɨ DSSV )( kuu  , ɨɞɧɨɫɧɨ ɞɟɛʂɢɧɚ ɭʂɚ ʁɟ dm 4.0
ku

u 



SS

V
D [3]. Јɟɞɧɚɱɢɧɚ ɡɚ ɪɚɜɧɨɬɟɠɭ 

21k FFgm   , gxSgDSgaS kvkukk   [6], ɩɪɢ ɱɟɦɭ ʁɟ ɞɟɨ ɜɢɫɢɧɟ ɤɨɰɤɟ ɤɨʁɢ ʁɟ ɭ ɜɨɞɢ hDax  [3].  

Ʉɨɪɢɲʄɟʃɟɦ ɩɪɟɬɯɨɞɧɢɯ ʁɟɞɧɚɱɢɧɚ ɞɨɛɢʁɚ ɫɟ cm 2.2
v

ku 





 aD
Dah [5+1].  

5. ȼɪɟɦɟ ɩɨɬɪɟɛɧɨ ɞɚ ɜɨɞɢɱ ɞɨђɟ ɨɞ ʁɟɞɧɨɝ ɤɪɚʁɚ ɬɪɚɦɜɚʁɚ ɞɨ ɞɪɭɝɨɝ ʁɟ s 201 
u

l
t [2]. Ⱦɨ ɨɤɪɟɬɚʃɚ ɜɚɠɢ 

m 280)(21 
u

l
vud [2]. Ⱦɚ ɫɟ ɜɪɚʄɚ ɞɨ ɤɪɚʁɚ ɬɪɚɦɜɚʁɚ ɜɚɠɢɥɨ ɛɢ m 200)(22 

u

l
uvd ,  ɩɨɲɬɨ ʁɟ ddd  21 , 

ɦɢɦɨɢɥɚɡɟ ɫɟ ɩɪɟ ɩɚ ʁɟ s 10
)(2

1
2 





uv

dd
t [7], s 3021  ttt [2].  ɉɪɟɬɯɨɞɧɢ ɞɟɨ ɫɟ ɦɨɠɟ ɪɟɲɢɬɢ ɢ ɝɪɚɮɢɱɤɢ (ɝɪɚɮɢɤ 

)(tfx  ). Ƚɪɚɮɢɤ ɡɚɜɢɫɧɨɫɬɢ ɛɪɡɢɧɟ ɨɞ ɜɪɟɦɟɧɚ ɛɨɞɨɜɚɬɢ ɫɚ [4], ɚ ɩɪɟђɟɧɨɝ ɩɭɬɚ ɨɞ ɜɪɟɦɟɧɚ ɫɚ [3] ɩɨɟɧɚ. 
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4. Ɉɫɨɛɢɧɟ ɥɢɤɨɜɚ 11BA

 

ɢ 22BA ɫɟ ɨɞɪɟђɭʁɭ ɧɚ ɭɨɛɢɱɚʁɟɧ ɧɚɱɢɧ. ɍɞɚʂɟɧɨɫɬ ɥɢɤɚ 33BA  ɨɞ ɫɨɱɢɜɚ ɢ ʃɟɝɨɜɚ ɜɟɥɢɱɢɧɚ 
ɫɟ ɬɚɤɨђɟ ɨɞɪɟђɭʁɭ ɧɚ ɭɨɛɢɱɚʁɟɧ ɧɚɱɢɧ. Њɟɝɨɜɚ ɭɞɚʂɟɧɨɫɬ ɨɞ ɨɩɬɢɱɤɟ ɨɫɟ ɦɨɠɟ ɨɞɪɟɞɢɬɢ ɧɚ ɞɜɚ ɧɚɱɢɧɚ. ɉɪɜɢ ɧɚɱɢɧ: 
Ⱦɭɠ 1AA  ɢɦɚ ɢɫɬɨ ɭɜɟʄɚʃɟ ɤɚɨ ɩɪɟɞɦɟɬ ɢɫɬɟ ɞɭɠɢɧɟ ɧɚ ɢɫɬɨɦ ɦɟɫɬɭ, ɩɚ ʁɟ ɞɭɠ 32AA

 

ɞɜɨɫɬɪɭɤɨ ɜɟʄɚ ɨɞ ʃɟ. Ⱦɪɭɝɢ 
ɧɚɱɢɧ: ɥɢɤ 33BA ɫɟ ɧɚɥɚɡɢ ɩɨɦɨʄɭ ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɢɯ ɡɪɚɤɚ (ɩɥɚɜɢ ɢ ɡɟɥɟɧɢ ɡɪɚɰɢ ɫɭ ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɢ ɡɚ ɪɚɡɥɢɱɢɬɟ 
ɬɚɱɤɟ). ɇɟ ɬɪɟɛɚ ɞɚ ɡɛɭʃɭʁɟ ɡɪɚɤ ɤɨʁɢ ɩɪɨɥɚɡɢ ɤɪɨɡ ɠɢɠɭ ɢ ɧɟ ɩɪɨɥɚɡɢ ɤɪɨɡ ɫɨɱɢɜɨ, ʁɟɪ ɧɢʁɟ ɞɨɜɨʂɧɨ ɜɟɥɢɤɨ. ɇɚɢɦɟ, ɢ 
ɫɜɢ ɡɪɚɰɢ ɤɨʁɢ ɩɪɨɥɚɡɟ ɤɪɨɡ ɫɨɱɢɜɨ ɫɟɤɭ ɫɟ ɭ ɢɫɬɨʁ ɬɚɱɤɢ ɤɪɨɡ ɤɨʁɭ ɛɢ ɩɪɨɥɚɡɢɨ ɢ ɨɧ ɞɚ ʁɟ ɫɨɱɢɜɨ ɞɨɜɨʂɧɨ ɜɟɥɢɤɨ.  
Цɪɜɟɧɨɦ ɛɨʁɨɦ ɫɭ ɨɡɧɚɱɟɧɢ ɫɚɦɨ ɝɪɚɧɢɱɧɢ ɡɪɚɰɢ ɨɞ ɬɚɱɤɟ 1A  ɤɨʁɢ ɩɪɨɥɚɡɟ ɤɪɨɡ ɫɨɱɢɜɨ ɢ ɮɨɪɦɢɪɚʁɭ ɥɢɤ ɭ ɬɚɱɤɢ 3A . 

ɇɚɩɨɦɟɧɚ: Ɋɚɞɢ ɥɚɤɲɟɝ ɭɨɱɚɜɚʃɚ ɮɨɪɦɢɪɚʃɚ ɥɢɤɚ 33BA  ɧɚ ɰɪɬɟɠɭ ɫɭ ɡɪɚɰɢ ɢɡ ɢɦɚɝɢɧɚɪɧɨɝ ɥɢɤɚ ɰɪɬɚɧɢ ɩɭɧɨɦ 
ɥɢɧɢʁɨɦ. ɇɚɪɚɜɧɨ ɡɪɚɰɢ ɧɟ ɢɞɭ ɢɡ ɢɦɚɝɢɧɚɪɧɨɝ ɥɢɤɚ ɧɟɝɨ ɫɟ ɡɪɚɰɢ ɤɨʁɢ ɞɨɥɚɡɟ ɨɞ ɩɪɟɞɦɟɬɚ ɨɞɛɢʁɚʁɭ ɨɞ ɨɝɥɟɞɚɥɚ ɭ 
ɬɚɱɤɚɦɚ ɝɞɟ ɨɜɢ ɡɪɚɰɢ ɩɪɟɫɟɰɚʁɭ ɨɝɥɟɞɚɥɨ.  
ɇɚɱɢɧ ɛɨɞɨɜɚњɚ. Ⱥɤɨ ɞɭɠɢɧɟ ɢɡɪɚɡɢɦɨ ɭ ɰɟɥɨɦ ɛɪɨʁɭ ɢɜɢɰɚ ɤɜɚɞɪɚɬɢʄɚ a ɬɚɞɚ ʁɟ af 4  ɢ ap 6 . Ʌɢɤ 1: ɉɪɚɜɢɥɚɧ 

ɩɨɥɨɠɚʁ ɢ ɜɟɥɢɱɢɧɚ [2]. Ʌɢɤ 2: ɉɪɚɜɢɥɧɚ ɭɞɚʂɟɧɨɫɬ a
fp

pf
l 12


  [3], ɜɟɥɢɱɢɧɚ 2

p

l
u  (ɞɜɨɫɬɪɭɤɨ ɜɟʄɢ ɨɞ 

ɩɪɟɞɦɟɬɚ [2] ɢ ɫɦɟɪ [1]. Ʌɢɤ 3: ɉɪɚɜɢɥɧɚ ɭɞɚʂɟɧɨɫɬ ɨɞ ɫɨɱɢɜɚ a
fp

pf
l 12


 [3], ɩɪɚɜɢɥɧɚ ɭɞɚʂɟɧɨɫɬ ɨɞ ɨɩɬɢɱɤɟ ɨɫɟ 

[4], ɩɪɚɜɢɥɧɚ ɜɟɥɢɱɢɧɚ [3] ɢ ɫɦɟɪ [2]. 
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