
 

 

  
  

    

ΔϴϘϴΒτΗ�ϦϳέΎϤΗ  
ΔϗΎτΒϟ΍���ι�90         

1­Ϣγ΍�ςϋ΃��  
1­1�ΎθϨϟ΍�ΩϮΟϮϟ�ΰϴϤϤϟ΍�ϒηΎϜϟ΍��ϱΩϮϳ�˯Ύϣ  

1­2 ϡϮϴδϠϜϟ΍�Ρϼϣ΃�ΩϮΟϮϟ�ΰϴϤϤϟ΍�ϒηΎϜϟ΍Εϼδϛ΍���ϡϮϴϧϮϣϻ΍�������  

1­3�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ΕΎϋϮϤΠϣ�˯ΎϤϟ΍ϭ�ΔϳϮπόϟ΍�Ω΍ϮϤϟ΍ϭ�ΔϴϧΪόϤϟ΍�ΡϼϣϷ΍  

2­ΔϴϟΎΘϟ΍�ΕΎΤϠτμϤϟ΍�ϑήϋ��  
2­1Δϴ΋΍άϏ�ΔϗΎϓ  

�ΔϳάϐΘϟ΍�ϲϓ�ΔτϴδΑ�ΔϳάϏ΃�ΓΪϋ�ϭ΃�ςϴδΑ�˯΍άϏ�ΏΎϴϏϭ΍�κϘϧ�ϲϫ�Δϴ΋΍άϐϟ΍�ΔϗΎϔϟ΍

νήϣ�έϮϬχ�ϰϟ·�ΎϤΘΣ�ϱΩΆΗϭ�  

2­2ϲΗΎϴΘϗ΍�ϝ΍ΰϫ����ΔϣΎϋ�Δϴ΋΍άϏ�ΔϗΎϓ�Ϧϋ�ΞΗΎϧ�νήϣΔϳάϏϸϟ�ΔϴϨϴΗϭήϟ΍�ΔϴϗΎτϟ΍ϭ�

�ΕΎϳήϜγ�ΕΎϴϨϫΫ (νήϤϟ΍�΍άϫ�ΰϴϤΘϳϭ�ν΍ήϋϷΎΑΔϴϟΎΘϟ΍��ΪϳΪη�ϝ΍ΰϫ�
�ΪϠΟ

όΠΘϣϭ�ϑΎΟΪ
ϥΎϨϴϋ�ϥΎΗή΋ΎϏ
ϲΧϮΨϴη�ήϬψϣ�ϱΫ�ϪΟϭ�  

3­�ΎϬϨϣ�ΔΌσΎΨϟ΍�΢Τλϭ�ΔΤϴΤμϟ΍�ΕΎΣ΍ήΘϗϻ΍�ΔϴϟΎΘϟ΍�ΕΎΣ΍ήΘϗϻ΍�ϦϴΑ�Ϧϣ�ΩΪΣ�  
3­1�νΎϤΣϷ΍��ϊϴτΘδϳ�ϻ�ϢδΠϟΎϓ�ΔϴϨϴϣϻ΍�νΎϤΣϷ΍�ϊϴϤΟ�ϢδΠϟ΍�ΐϛήϳ�ϻ�

�Δϳέϭήπϟ΍�ΔϴϨϴϣϻ΍��ΔϗΎτΒϟ΍�ήψϧ΍��ΔϘϴΛϮϟ΍����ι�86(  

3­2έϭήο�Δϴϗ΍ϭ�ΔϳάϏ΃�ΕΎϨϴϣΎΘϴϔϟ΍��ϰϠϋ�υΎϔΤϟ΍ϭ�ϢδΠϟ΍�ΔϳΎϤΣϭ�ΔϳΎϗϮϟ�Δϳ

Ϫϧί΍ϮΗ�  

3­3�βϔϧ�ΔϴΗΎΒϨϟ΍�ΕΎϨϴΗϭήΒϟ΍ϭ�Δϴϧ΍ϮϴΤϟ΍�ΕΎϨϴΗϭήΒϟ΍�ήϓϮΗϻ�νΎϤΣϷ΍�ΔϴϨϴϣϻ΍�

ϋ�ΎϬ΋΍ϮΘΣΎΑ�ΰϴϤΘΗ�Δϴϧ΍ϮϴΤϟ΍�ΕΎϨϴΗϭήΒϟ΍�ϥϻ�ϚϟΫϭ�ϢδΠϠϟνΎϤΣϷ΍��ϰϠ�ΔϴϨϴϣϻ΍�

΍ϟ�ωϮϨΗ�ΐΠϳ�΍άϟ�ΔϳέϭήπΔϳάϏϷ΍�  
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3­4ϣ�ϦϴΗϭήΒϟ�Δϴ΋΍άϐϟ΍�ΔϤϴϘϟ΍�ϰϠΠΘΗ�ΔϴϨϴϣϻ΍�νΎϤΣϷ΍�ϰϠϋ�Ϫ΋΍ϮΘΣ΍�ϲϓ�Ϧϴό

Δϳέϭήπϟ΍�  

3­5�ϦϴϣΎΘϴϓ�ΏΎϴϏ�ϭ΃�κϘϧ�ϱ΃�ϲϨϴϣΎΘϴϓ�ίϮϋ�Ϧϋ�ΞΗΎϧ�νήϣ�ϲϨϴϣΎΘϴϔϟ΍�ίϮόϟ΍�

ϦϴϣΎΘϴϔϟ΍�ϲϓ�ίϮϋ�Ϧϋ�ΐΗήΘϤϟ΍�ΡΎδϜϟ΍�νήϤϛ'  

5­ΕΎϴϨϫΪϟ΍ϭ�ΎθϨϟ΍�˯΍άϐϟ΍�΍άϫ�ΎϬϴϠϋ�ϱϮΘΤϳ�ϲΘϟ΍�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�  
6­ϲϟΎΘϟ΍�ϝϭΪΠϟ΍�ϢϤΗ΍��  

ΔτϴδΑ�ΔϳάϏ΃  Ϯϛϒη΍  Ξ΋ΎΘϧ  

ίϮϜϴϠϛ  ώϨϠϬϴϔϟ΍�ϝϮϠΤϣ�  

ϦϴΨδΘϟ΍  

ΐγ΍έ��ήϤΣ΍

ϱέϮΟ΃  

ΎθϨϟ΍  ϱΩϮϳ�˯Ύϣ  �ϕέί΍�ϥϮϠΗ

Ϧϛ΍Ω�ϲΠδϔϨΑ  

ΪϴΗϭήΑ  ϚϳήΘϨϟ΍�ξϤΣ  ήϔλ΍�ϥϮϠΗ  

Ε΍έϭέϮϠϜϟ΍�Ρϼϣ΃  Δπϔϟ΍�Ε΍ήΘϧ  �ΩϮδϳ�ξϴΑ΍�ΐγ΍έ

˯Ϯπϟ΍�ήϴΗΎΗ�ΚΤΗ  

  

  

�ϦϳέΎϤΗΔϳϮϘΘϠϟ  
 1­  

1­1΍�ΓέάΑ�ϲϓ�ΎϬϨϋ�ϒθϜϟ΍�ϢΗ�ϲΘϟ΍�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ΪϴΗϭήΒϟ΍ϭ�ΎθϨϟ΍�ϝϮϔϟ  

2­1ΕΎϳήϜδϟ΍�ϭ�Ε΍ΪϴΗϭήΒϟΎΑ�ϲϨϏ�ϪϧϷ�ΎϤϬϣ�ϝϮϔϟ΍�έΎΒΘϋ΍�ϦϜϤϳ�Ϣόϧ�  

 2­  

2­1 ϥ·�ΔϋϮϤΠϤϟ΍�ϥ΍ήΌϓ�ϰΤϨϣ�ϰϟϭϷ΍�ΔϠΘϛ�ϝΪόϣ�ϲϓ�ωΎϔΗέ΍�ϙΎϨϫ�ϥ΍�ϦϴΒϳ�

άϫ�ϥ΍ήΌϓϩΔϋϮϤΠϤϟ΍� )�Ϧϣ300�ύϰϟ·�700ύ(  

Ύϣ΃�ϝΪόϣ�ϲϓ�νΎϔΨϧ΍ϭ�κϘϧ�ϰϠϋ�ϝΪϴϓ�ΔϴϧΎΜϟ΍�ΔϋϮϤΠϤϟ΍�ϥ΍ήΌϓ�ϰϨΤϨϣ�

Θϛ�ΔϋϮϤΠϤϟ΍�ϩάϫ�ϥ΍ήΌϓ�ΔϠ΍Ϋ·ϭ�βϔϧ�ϰϠϋ�ΔϋϮϤΠϤϟ΍�ϩάϫ�ϥ΍ήΌϓ�ΔϳάϐΗ�ΕήϤΘγ΍�

�ϝ΍ϮϨϤϟ΍�ϦϴϣΎΘϴϔϟ΍�Ϧϣ�ΔϴϟΎΨϟ΍&��ϲϓ�Ϛϟάϛ�ήϤΘδΘγ�ΎϬΘϠΘϛ�ϥΎϓ�ϰϟ·�νΎϔΨϧϻ΍�ϥ΃�

ΕϮϤΗ�ΔϋϮϤΠϤϟ΍�ϩάϫ�ϥ΍ήΌϓ�  

2­2ϲϠϳ�ΎϤϴϓ�ΔϴΒϳήΠΘϟ΍�Ξ΋ΎΘϨϟ΍�ϩάϫ�ΎϧΪϴϔΗ��  
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ϡ΍Ϊόϧ΍�ϥ·�ϦϴϣΎΘϴϔϟ΍&νΎϔΨϧ΍�ϰϟ·�ϱΩΆϳ�ΔϳάϐΘϟ΍�ϲϓ��ϲϟΎΘϟΎΑϭ�ϢδΠϟ΍�ΔϠΘϛ�ϲϓ�

ϦϴϣΎΘϴϔϟΎϓ�΍Ϊϟ�ϮϤϨϟ΍�ϒϗϮΗ&ϮϤϨϟ΍�Ϟϣ΍Ϯϋ�Ϧϣ�ϼϣΎϋ�ήΒΘόϳ��  

 3­  

1­3�ϼϣΎϛ�˯΍άϏ�ήΒΘόϳ�ϡϷ΍�ΐϴϠΣ�ϥϻ�ϡΎτϔϟ΍�Ϧγ�ϰΘΣ�ΎϳΩΎϋ�ϊϴοήϟ΍�ϮϤϧ�ϥϮϜϳ�

�ϩάϫ�ϝϼΧ�ϱΩΎόϟ΍�ϩϮϤϨϟ�Δϳέϭήπϟ΍�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ϊϴϤΟ�Ϫϟ�ήϓϮϳ�ϥί΍ϮΘϣϭ

ΓήΘϔϟ΍�  

3­2΍�ϒϗϮΗ�ϲϓ�ϲδϴ΋ήϟ΍�ΐΒδϟ΍��ΓήηΎΒϣ�ϡϷ΍�ΐϴϠΣ�ϝ΍ΪΒΘγ΍�Ϯϫ�ϡϮτϔϤϟ΍�ΪϨϋ�ϮϤϨϟ

�νΎϤΣϷ΍�ιϮμΨϟΎΑ�Ϫϟ�ήϓϮΗ�ϻϭ�ϪΗΎΒϠτΘϤϟ�ΐϴΠΘδΗ�ϻ�ΔϳάϏ΄Α��ϡΎτϔϟ΍�ΪόΑ

Δϳέϭήπϟ΍�ΔϴϨϴϣϻ΍�  

3­3�ϑ΍ήσϷ΍�ΎϤϳΩϭ΍�Ϫο΍ήϋ΃�ϦϴΑ�ϦϣϭέϮϛέϮϴη΍ϮϜϟ΍�νήϤϟ΍�΍άϫ�ϰϋΪϳ�

ΔϳΪϠΟ�ΡϭήΟϭ�ϪΟϮϟ΍ϭ�  

3­4˯΍Ϊϟ΍�΍άϫ�ΐϨΠΘϟ�ϝϮϠΤϟ΍�ξόΑ��  

΍­�ϥ΃�ϲϐΒϨϳ��ΩϮόΘϳ�ϞΣ΍ήϣ�ϲϓ��ήϴΧϷ΍�΍άϫ�ϢΘϳ�ϥ΃�ΐΠϳ�΍άϟ�ΎΌΟΎϔϣ�ϡΎτϔϟ΍�ϥϮϜϳϻ

Δϴ΋΍άϐϟ΍�ϪΗΎϴΟΎΣ�ΎϬϴϓ�ϰϋ΍ήΗ�ΔΒγΎϨϣ�ΔϳάϏ΃�ϝϭΎϨΗ�ϰϠϋ�ϊϴοήϟ΍�ΎϬϟϼΧ�  

Ώ­�ϝϭΎϨΗ�ϞϔτϠϟ�ϦϜϤϳ�ΔϳάϏ΃�ΔϗϮΤδϣϭ�ΔΒϛήϣ��ήπΨϟ΍�Ϧϣ�ςϴϠΧ�ξϴΒϟ΍��

Ϫϛ΍Ϯϔϟ΍(...   
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ΔϴϘϴΒτΗ�ϦϳέΎϤΗ  
ΔϗΎτΒϟ΍��ι�100        

1­ ΔϴϟΎΘϟ΍�ΕΎΤϠτμϤϟ΍�ϑήϋ�  
Δϴ΋΍άϐϟ΍�ΔΘϠϜϟ΍  

 ­�ΔϴϤϛ�ϲϫ�Δϴ΋΍άϐϟ΍�ΔΘϠϜϟ΍ΔϳάϏϷ΍�ϪΗΎϴΟΎΣ�ΔϴΒϠΘϟ��ϢδΠϟ΍�ΎϬΒϠτΘϳ�ϲΘϟ΍��

�ϝϼΧ�ΔϗΎτϟ΍ϭ�ΓΩΎϤϟ΍�Ϧϣ��ΔϴϣϮϴϟ΍24ΔϋΎγ���  

 �ϲτϐΗ�ϲΘϟ΍�ΔϳϮπόϟ΍ϭ�ΔϴϧΪόϤϟ΍�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ΔϴϤϛ�Δϴ΋΍άϐϟ΍�ΔΘϠϜϟ΍�ϞΜϤΗ

�ϝϼΧ��ϢδΠϟ΍�ΕΎΟΎΣ24ΔϋΎγ��  

�ϲϤϛ�ϥί΍ϮΗ  

�ΔϴϤϜϟ΍�ΚϴΣ�Ϧϣ�ΔϴϓΎϛϭ�ΔϋϮϨΘϣ�ΔϳάϏϷ΍�ϥϮϜΗ�ϥ΃�1200JK�ΔΒδϨϟΎΑ��ϞϗϷ΍�ϰϠϋ�

ϝΎΜϤϟ΍�ϞϴΒγ�ϰϠϋ�ήθϋ�ΔγΩΎδϟ΍�Ϧγ�ϲϓ��ϖϫ΍ήϤϟ�  

ϲϔϴϛ�ϥί΍ϮΗ  

�ϥϮϜΗ�ϥ΃��ϯήΧ΃��ΓέΎΒόΑϭ΍�ϒϴϜϟ΍��ΚϴΣ�Ϧϣ�ΔϴϓΎϛϭ�ΔϋϮϨΘϣ�ΔϳάϏϷ΍�ϥϮϜΗ�ϥ΃

ϟ΍�ΔϳάϐΘϟ΍�ρϭήη�ΐδΣ�ΔϠΜϤϣ�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ϑΎϨλ΃�ϊϴϤΟ��Δϧί΍ϮΘϤ )�ΔϗΎτΒϟ΍

��ΔϘϴΛϮϟ΍���ι�94(  

2­ΔϳήϴΒόΗ�ΔϠΌγ΍  
2­1�ϲϓ��ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ϒϨμΗ��ϲϫϭ�Δϴϔϴχϭ�ΕΎϋϮϤΠϣ��  

 ΔϴϧΎΒϟ΍�ΔϳάϏϷ΍�Ε΍ΪϴΗϭήΑ��ΔϴϧΪόϣ�Ρϼϣ΃ϭ�˯Ύϣ  

 ΔϴϗΎτϟ΍�ΔϳάϏϷ΍��ΕΎϴϨϫΫϭ�ΕΎϳήϜγ  

 Δϴϗ΍Ϯϟ΍�ΔϳάϏϷ΍�ΕΎϨϴϣΎΘϴϓ�ΔϴϧΪόϣ�Ρϼϣ΃�ΔϴΗΎΒϧ�ϑΎϴϟ΃ϭ  

3­ϰϠϋ�ΔΟϮϠΜϤϟ΍�ϱϮΘΤΗ�  

g3Ε΍ΪϴΗϭήΒϟ΍�Ϧϣ�  
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g 11ΕΎϴϨϫάϟ΍�Ϧϣ  

  g 20ΕΎϳήϜδϟ΍�Ϧϣ� 
ΔΟϮϠΜϤϟ΍�ϩάϫ�ΎϫήϓϮΗ�ϲΘϟ΍�ΔϗΎτϟ΍�ΔϴϤϛ� 

Ε΍ΪϴΗϭήΒϟ΍�ήϓϮΗ 3x17kj=51kj 
ΕΎϴϨϫάϟ΍ήϓϮΗ 11x38kj=418kj 
ΕΎϳήϜδϟ΍ήϓϮΗ 20x17kj=340kj 

Ώ�ΔϴϗΎτϟ΍�ΔϤϴϘϟ΍�ϥΩ΍ kjϲϫ�ΔΟϮϠΜϤϟ΍�ϩάϫ�ΎϫήϓϮΗ�ϲΘϟ΍�  

340kj=809kj+ 418kj+ 51kj  

�ΎϨϳΪϟg��00Ώ�έΪϘΗ�ΔϗΎσ�ήϓϮΗ�βσΎτΒϟ΍�Ϧϣ�376kj )�ΔϗΎτΒϟ΍��ΔϘϴΛϮϟ΍�ϝϭΪΠϟ΍�

��ι�94(  

100                   376   809x100 x)=(  

809  )x(    376           

                                              215,15kj  (x) =        
ϔϧ�ϰϠϋ�ϝϮμΤϠϟ�ΎϬϛϼϬΘγ΍�ϲϐΒϨϳ�ϲΘϟ΍�βσΎτΒϟ΍�ΔϠΘϛ�ϥΫ΍�ΔϗΎτϟ΍�Ϧϣ�ΔϴϤϜϟ΍�β

ϲϫ�215,15kj 
 4 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ϪΗΎϘΘθϣϭ�ΐϴϠΤϟ΍  

  

 ϡϮΤϟ,ΎϤγ΍�ϙ,ϴΑ�ξ  

    

 ΔϴϨϫΫ�ϡΎδΟ΃ϭ�ΕΎϳϮθϧ  

  

 Δϳήσ�Ϫϛ΍Ϯϓϭ�ήπΧ  

o �Ε΍ήΧΪϣϭ�Ε΍Ω΍Ϊϣ·

ΔϴϗΎσ  

  

o �έϮΒόϟ΍�ϢϴψϨΗ

ϱϮόϤϟ΍,�ϞΜϤΗϭ

ΔϴϧΪόϤϟ΍�ΡϼϣϷ΍  

o ϡΎψόϟ΍�ΔΑϼλϭ�ϮϤϧ  

  

o �ϮϤϧΔΠδϧϷ΍�ΔϧΎϴλϭ  

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


 

 

  

  

  

  

  

  

  

  

  

�ϦϳέΎϤΗΔϳϮϘΘϠϟ  
 1­  

g12Ε΍ΪϴΗϭήΒϟ΍�Ϧϣ�� g66ΕΎϳήϜδϟ΍�Ϧϣ�� g�ΕΎϴϨϫάϟ΍��Ϧϣ�� g����Ϧϣ�

ϑΎϴϟϷ΍ΔϴΗΎΒϨϟ΍�  

 Ω΍ΪϣϹ΍ϩήϓϮΗ�ϱάϟ΍��ϲϗΎτϟ΍�� g100 �Ϧϣ�ϩάϫΔΗϮϜδΒϟ΍ 
Ε΍ΪϴΗϭήΒϟ΍�ήϓϮΗ 12x17kj=204kj 
ΕΎϴϨϫάϟ΍ήϓϮΗ 7x38kj=266kj 
ΕΎϳήϜδϟ΍ήϓϮΗ 66x17kj=1122kj 

ϝϭΎϨΗ�ΪϨϋ�ΔϗΎτϟ΍�ωϮΠϣ g100 �ΔΗϮϜδΒϟ΍�ϩάϫ�Ϧϣ  

 
1122kj=1592kj+ 266kj+ 204kj  

  1­2 
�ϑήσ�Ϧϣ�ΓέήΤϤϟ΍�ΔϗΎτϟ΍g30Ϧϣ��ΔΗϮϜδΒϟ΍  

  

100            1592         

)      x(  30  

  301592x =)x(  

     100          

  

477,6 kj  (x) =       
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�ϑήσ�Ϧϣ�ΓέήΤϤϟ΍�ΔϗΎτϟ΍g30ΓΪΑΰϟ΍�Ϧϣ�  

100            3230         

)x   (  30  

  

  

  303230x =)x(  

  100  

  

969kj  (x) =       

Ώ�ΔϴϗΎτϟ΍�ΔϤϴϘϟ΍�ϥΩ΍ kj�ΔΗϮϜδΒϟ΍�Ϧϣ�ΔΛϼΜϟ΍�ϊτϘϟ΍�΍�ϩάϫ�ΎϫήϓϮΗ�ϲΘϟ΍
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    =1446,6kj  969kj+ 477,6 kj  
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�ΔϳάϏϷ΍�ΕΎϴϤϛ

�ϑήσ�Ϧϣ�ΔϜϠϬΘδϤϟ΍

ϖϫ΍ήϤϟ΍  

Ε΍ΪϴΗϭήΒϟ΍P ΕΎϴϨϫάϟ΍L ΕΎϳήϜδϟ΍G 

g200ΐϴϠΤϟ΍��Ϧϣ�� g50ήϜδϟ΍�Ϧϣ�� g25ϰΑήϤϟ΍��Ϧϣ�� g500ϱήτϟ΍�΢ϤϘϟ΍�ΰΒΧ�Ϧϣ� ­  
g100ϢσΎϤτϟ΍�Ϧϣ�� g 100ήϘΒϟ΍�ϢΤϟ�Ϧϣ�� g 50Ζϳΰϟ΍�Ϧϣ� ­    

g200έΰΠϟ΍��Ϧϣ�� g 50ϥϮΘϳΰϟ΍�Ϧϣ�� g200Ϧϣ�ήΘϟϭ�ϝΎϘΗήΒϟ΍���Ϧϣ�˯ΎϤϟ΍�  
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�ΔτϴδΒϟ΍�ΔϳάϏϷ΍�ΕΎϴϤϛ

ΔΘϠϜϟ΍�ϩάϫ�ΎϫήϓϮΗ�ϲΘϟ΍  

  

  g625   , 70  

  
  

  

g125   ,84    

  

g5   ,372  

  

  

ΔΘϠϜϟ΍�ϩάϬϟ��ΔϴϗΎτϟ΍�ΔϤϴϘϟ΍� 
ήϓϮΗΕ΍ΪϴΗϭήΒϟ΍� x17kj=1200,625 kj 625   , 70  

ΕΎϴϨϫάϟ΍ήϓϮΗ x38kj=3196,7 5 kj 125   , 84  

ΕΎϳήϜδϟ΍ήϓϮΗ x17kj=6332,5 kj 5   , 372  
  

  

  

=10729,875kj 6332,5 kj +3196,7 5 kj+ 1200,625 kj  
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