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ɿɸɼɸʅʀɽ ʇʆ ʌʀɿʀʂɽ 

 ɺɸʈʀɸʅʊ  27781   ʜʣʷ 8-ʛʦ ʢʣʘʩʩʘ  
  

1.8. ʅʘ ʆʪʢʨʳʪʦʡ ʤʦʩʢʦʚʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʰʢʦʣʴʥʠʢʦʚ çʇʦʪʝʥʮʠʘʣè, ʢʦʪʦʨʘʷ 

ʝʞʝʛʦʜʥʦ ʧʨʦʭʦʜʠʪ ʚ ʅʀʋ çʄʕʀè, ʫʯʘʱʠʝʩʷ 8-ʛʦ ʢʣʘʩʩʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʚ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʦʩʫʜʝ 

ʦʥʠ ʧʦʤʝʩʪʠʣʠ ʪʷʞʸʣʳʡ ʧʦʨʰʝʥʴ, ʢʦʪʦʨʳʡ ʤʦʛ  ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʪʨʝʥʠʷ. ʇʦʜ 

ʧʦʨʰʥʝʤ ʚ ʩʦʩʫʜʝ ʥʘʭʦʜʠʣʩʷ ʚʦʟʜʫʭ, ʜʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ. ɺ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʦʨʰʝʥʴ ʙʳʣ ʟʘʢʨʝʧʣʸʥ. ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʦʨʰʥʷ ʦʥ ʥʘʯʠʥʘʣ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʩ ʥʝʢʦʪʦʨʳʤ ʫʩʢʦʨʝʥʠʝʤ. ʐʢʦʣʴʥʠʢʠ ʧʳʪʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʴ, ʠʟʤʝʥʠʪʩʷ ʣʠ 

ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʝʩʣʠ ʥʘ ʧʦʨʰʝʥʴ ʧʦʣʦʞʠʪʴ ʛʨʫʟ. ʂʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʦʥʠ ʧʦʣʫʯʠʣʠ? 

ʆʙʲʷʩʥʠʪʝ ʩʚʦʡ ʦʪʚʝʪ. 
 

ʈʝʰʝʥʠʝ: 

ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʙʦʣʴʰʝ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʪʦ ʫʩʢʦʨʝʥʠʝ ʧʦʨʰʥʷ ʤʝʥʴʰʝ ʫʩʢʦʨʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ  

                          1
( )ʛʘʟʘ ʘʪʤmg p p S

a
m

- -
=  , ʛʜʝ S - ʩʝʯʝʥʠʝ ʩʦʩʫʜʘ. 

ʋʩʢʦʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʢʘʢ ʚʥʠʟ, ʪʘʢ ʠ ʚʚʝʨʭ. ɽʩʣʠ ʜʦʙʘʚʠʪʴ ʛʨʫʟ, ʪʦ 
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( )ʛʘʟʘ ʘʪʤp p S
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, ʛʜʝ M ï ʤʘʩʩʘ ʛʨʫʟʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʩʢʦʨʝʥʠʷ ʨʘʟʣʠʯʥʳ. 

ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʤʝʥʴʰʝ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʪʦ ʫʩʢʦʨʝʥʠʝ ʧʦʨʰʥʷ ʙʦʣʴʰʝ ʫʩʢʦʨʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ  

                          3
( )ʘʪʤ ʛʘʟʘp p S
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= +  . 

ɽʩʣʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʧʦʨʰʥʝ ʥʘʭʦʜʠʣʩʷ ʛʨʫʟ, ʪʦ ʛʨʫʟ, ʢʦʪʦʨʳʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʜʚʠʞʝʪʩʷ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʦʪʩʪʘʝʪ ʦʪ ʧʦʨʰʥʷ ʠ ʫʩʢʦʨʝʥʠʝ ʧʦʨʰʥʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 

 

2.8. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦ ʧʨʦʚʦʜʥʠʢʫ ʚʳʜʝʣʷʝʪʩʷ ʪʝʧʣʦ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʛʨʝʚʘ ʤʦʱʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʦʙʤʦʪʢʠ 

ʛʝʥʝʨʘʪʦʨʦʚ (ʧʨʦʚʦʜʥʠʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʪʝʯʝʪ ʪʦʢ) ʦʭʣʘʞʜʘʶʪʩʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ.  

ɻʠʜʨʦʛʝʥʝʨʘʪʦʨ ʥʘ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ ʤʦʱʥʦʩʪʴ ʁ P = 500 ʄɺʪ ʠʤʝʝʪ ʂʇɼ h = 98,9% ʠ 

ʚʳʜʘʝʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ ʤʦʱʥʦʩʪʴ P = 500 ʄɺʪ.  ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ ʦʙʤʦʪʢʫ 

ʩʦʩʪʘʚʣʷʝʪ t1 = 29Áʉ, ʘ ʥʘ ʚʳʭʦʜʝ ï t2 = 58Áʉ. ʆʧʨʝʜʝʣʠʪʝ ʨʘʩʭʦʜ ʚʦʜʳ W ʚ ʩʠʩʪʝʤʝ 

ʦʭʣʘʞʜʝʥʠʷ. ʆʪʚʝʪ ʚʳʨʘʟʠʪʝ ʚ ʤ
3
/ʯʘʩ, ʦʢʨʫʛʣʠʚ ʜʦ ʮʝʣʳʭ. ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ ʩ = 

4200 
ˑ̇

̋Ͻ̄̄ ̑́̅
, ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ  r = =1000 ʢʛ/ʤ

3
. ʉʯʠʪʘʡʪʝ, ʯʪʦ ʚʩʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ 

ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʝ ʦʙʫʩʣʦʚʣʝʥʳ ʪʦʣʴʢʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝʤ ʚ ʦʙʤʦʪʢʘʭ. 

ʈʝʰʝʥʠʝ: 

ʄʦʱʥʦʩʪʴ, ʚʳʜʝʣʷʶʱʘʷʩʷ ʚ ʦʙʤʦʪʢʘʭ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʘ ʨʘʚʥʘ 
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ʨʘʩʭʦʜ W = V/t. 
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3.8. ʆʜʥʦʢʣʘʩʩʥʠʢʠ ʇʝʪʷ ʠ ʂʘʪʷ ʥʘʧʨʘʚʠʣʠʩʴ ʠʟ ʧʦʩʸʣʢʘ ɸ ʚ ʛʦʨʦʜ ɹ ʥʘ ʜʚʫʭʤʝʩʪʥʦʤ 

ʩʢʫʪʝʨʝ. ʇʝʨʚʫʶ ʯʘʩʪʴ ʧʫʪʠ ʜʣʠʥʦʡ S1 ʦʥʠ ʜʚʠʛʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ v1, ʚʪʦʨʫʶ ʯʘʩʪʴ ʧʫʪʠ 

ʜʣʠʥʦʡ S2 ʦʥʠ ʜʚʠʛʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ v2, ʘ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʧʫʪʠ ʜʣʠʥʦʡ S3 ʦʥʠ ʜʚʠʛʘʣʠʩʴ 

ʩʦ ʩʢʦʨʦʩʪʴʶ v3. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ v3, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ 
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ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʠʭ ʜʚʠʞʝʥʠʷ ʠʟ ɸ ʚ ɹ ʙʳʣʘ v = 35 ʢʤ/ʯʘʩ. 

ʈʝʰʝʥʠʝ: 
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4.8. ʏʘʰʢʘ ʤʘʩʩʦʡ m = 400 ʛ ʚʤʝʱʘʝʪ V = 600 ʤʣ ʚʦʜʳ. ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʧʫʩʪʘʷ ʯʘʰʢʘ ʧʣʘʚʘʝʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ɺ ʯʘʰʢʫ ʪʦʥʢʦʡ ʩʪʨʫʡʢʦʡ ʥʘʣʠʚʘʶʪ ʚʦʜʫ. ʏʘʰʢʘ ʪʦʥʝʪ, ʢʦʛʜʘ ʝʸ 

ʟʘʧʦʣʥʷʶʪ ʥʘ 2/3 ʦʙʲʝʤʘ. ʆʧʨʝʜʝʣʠʪʝ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʯʘʰʢʘ. 

ʇʣʦʪʥʦʩʪʴ ʚʦʜʳ ʨʘʚʥʘ 1000 ʢʛ/ʤ
3
. ɺ ʦʪʚʝʪʝ ʧʨʠʚʝʜʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʯʘʰʢʠ ʚ ʦʙʱʝʤ ʚʠʜʝ. 

ʈʝʰʝʥʠʝ: 

ʆʙʦʟʥʘʯʠʤ: ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʯʘʰʢʠ ʢʘʢ Vʯ, 

                     ʦʙʲʝʤ ʥʘʣʠʪʦʡ ʚ ʯʘʰʢʫ ʚʦʜʳ, 

                     ʢʦʛʜʘ ʦʥʘ ʥʘʯʠʥʘʝʪ ʪʦʥʫʪʴ, ʢʘʢ Vʚ, 

                     ʦʙʲʝʤ ʯʘʰʢʠ, ʥʝ ʟʘʧʦʣʥʝʥʥʳʡ ʚʦʜʦʡ, ʢʘʢ V0.   

ʊʦʛʜʘ: ʯ ʯ ʯm V=r ,  ʚ ʚ ʚm V=r   .  

ʋʩʣʦʚʠʝ ʧʣʘʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʧʦʛʨʫʞʝʥʠʷ ʯʘʰʢʠ:     ( )A ʚ ʯF m m g= + . 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʛʨʫʞʝʥʠʷ ʯʘʰʢʘ ʚʳʪʝʩʥʷʝʪ ʠʟ ʚʦʜʳ 

ʦʙʲʝʤ 0ʯV V+ , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ( ) ( )0ʯ ʚ ʚ ʯV V g m m g+ r = +  
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