
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

ʆʣʠʤʧʠʘʜʘ çʃʦʤʦʥʦʩʦʚ 2019/2020è ʧʦ ʬʠʟʠʢʝ 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʜʣʷ 7-ʭ ī 8-ʭ ʢʣʘʩʩʦʚ 
 

 

1. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʨʳʰʢʝ ʩʪʦʣʘ ʩʪʦʠʪ ʩʧʣʦʰʥʦʡ ʤʝʜʥʳʡ ʢʫʙ. ʂʘʢʦʚʘ ʤʘʩʩʘ ʢʫʙʘ m, ʝʩʣʠ ʦʥ 

ʦʢʘʟʳʚʘʝʪ ʥʘ ʢʨʳʰʢʫ ʩʪʦʣʘ ʜʘʚʣʝʥʠʝ p = 8 ʢʇʘ? ʇʣʦʪʥʦʩʪʴ ʤʝʜʠ r = 8,9 ʛ/ʩʤ
3
. ʋʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʧʨʠʤʠʪʝ ʨʘʚʥʳʤ g = 10 ʤ/ʩ
2
. ʆʪʚʝʪ ʧʨʠʚʝʜʠʪʝ ʚ ʢʠʣʦʛʨʘʤʤʘʭ. 

 

ʈʝʰʝʥʠʝ. ɼʘʚʣʝʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʢʫʙʦʤ ʥʘ ʩʪʦʣ, 
2a

mg
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2. ɼʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʞʠʞʝʥʥʳʭ ʛʘʟʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʦʩʫʜʳ ɼʴʶʘʨʘ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʭʦʨʦʰʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʩʦʩʫʜʘ ʠ ʩʚʦʙʦʜʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʛʦ ʛʘʟʘ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ɺ ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʩʦʩʫʜʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ 

V = 2 ʣ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ tʘʟ = ï195 Üʉ ʟʘ 24ʘʟ=t ʯʘʩʘ ʠʩʧʘʨʠʣʘʩʴ ʨʦʚʥʦ ʧʦʣʦʚʠʥʘ 

ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʞʠʜʢʠʡ ʘʟʦʪ ʫʜʘʣʠʣʠ ʠʟ ʩʦʩʫʜʘ ʠ ʧʦʣʦʞʠʣʠ ʚ ʩʦʩʫʜ ʢʫʩʦʯʝʢ 

ʣʴʜʘ ʤʘʩʩʦʡ m = 40 ʛ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0 Üʉ. ʆʧʨʝʜʝʣʠʪʝ, ʯʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʣt ʣʝʜ ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʪʘʝʪ. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʘʟʦʪʘ r = 198 ʢɼʞ/ʢʛ, ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʛʦ ʘʟʦʪʘ 

8,0=r ʛ/ʩʤ
3
, ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʠʷ ʣʴʜʘ 33,0=l ʢɼʞ/ʛ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

ʉ200 ¯=t . ʉʯʠʪʘʡʪʝ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʧʣʦʪʳ ʯʝʨʝʟ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʩʥʘʨʫʞʠ ʠ ʚʥʫʪʨʠ ʩʦʩʫʜʘ. ʆʪʚʝʪ ʧʨʠʚʝʜʠʪʝ ʚ ʯʘʩʘʭ, ʦʢʨʫʛʣʠʚ ʜʦ ʦʜʥʦʛʦ ʟʥʘʢʘ 

ʧʦʩʣʝ ʟʘʧʷʪʦʡ. 

 

ʈʝʰʝʥʠʝ. ʂʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʛʣʦʱʝʥʥʳʝ ʣʴʜʦʤ ʠ ʘʟʦʪʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ mQ l=ʣ , 

2
ʘʟ

V
rQ r= . ʀʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʧʣʦʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʟʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ʩʥʘʨʫʞʠ ʠ ʚʥʫʪʨʠ ʩʦʩʫʜʘ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ, ʯʪʦ )C0( 0

ʣ

ʣ ¯-=
t

tk
Q

, )( ʘʟ0

ʘʟ

ʘʟ ttk
Q

-=
t

, ʛʜʝ k 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʀʟ ʥʘʧʠʩʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘʭʦʜʠʤ ʘʟ

0

ʘʟ0
ʣ

)C0(ɟ

)(2
t

¯-

-l
=t

trV

ttm
. 

ʆʪʚʝʪ: 5,21
)C0(ɟ

)(2
ʘʟ

0

ʘʟ0
ʣ ºt

¯-

-l
=t

trV

ttm
ʯ. 

 

 

3. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʨʝʦʩʪʘʪʘ R = 16 ʆʤ, ʜʣʠʥʘ ʨʝʦʩʪʘʪʘ L = 20 ʩʤ. ʅʘ ʢʘʢʦʤ ʤʠʥʠʤʘʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ x ʦʪ ʣʝʚʦʛʦ ʢʦʥʮʘ ʨʝʦʩʪʘʪʘ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʝʛʦ ʜʚʠʞʦʢ, ʯʪʦʙʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ A ʠ B ʙʳʣʦ ʨʘʚʥʦ R0 = 3 ʆʤ? ʆʪʚʝʪ ʧʨʠʚʝʜʠʪʝ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ. 

 
 


