
 

تم＠تحميل＠هذا＠الملف＠من＠موقع＠المناهج＠الكويتية

ＨＱＩ＠الملف＠نموذج＠إجابة＠اختبار＠تجريبي

موقع＠المناهج＠⇦＠المناهج＠الكويتية＠⇦＠الصف＠العاشر＠⇦＠رياضيات＠⇦＠الفصل＠الأول

روابط＠مواقع＠التواصل＠الاجتماعي＠بحسب＠الصف＠العاشر

روابط＠مواد＠الصف＠العاشر＠على＠تلغرام

الرياضيات اللغة＠الانجليزية اللغة＠العربية التربية＠الاسلامية

المزيد＠من＠الملفات＠بحسب＠الصف＠العاشر＠والمادة＠رياضيات＠في＠الفصل＠الأول

مذكرة＠ممتازة＠في＠مادة＠الرياضيات Ｑ

اوراق＠عمل＠للكورس＠الاول＠في＠مادة＠الرياضيات Ｒ

حل＠كراسة＠التطبيقات＠في＠مادة＠الرياضيات Ｓ

اسئلة＠اخابارات＠واجابتها＠النموذجية＠في＠مادة＠الرياضيات Ｔ

مذكرة＠ممتازة＠في＠مادة＠الرياضيات Ｕ

Powered by TCPDF (www.tcpdf.org)

https://kwedufiles.com/10math1
https://kwedufiles.com/10math
https://kwedufiles.com/10
https://kwedufiles.com
https://almanahj.com
https://www.facebook.com/groups/grade10kw
https://www.facebook.com/grade10kw
https://t.me/grade10kw
https://t.me/kw10grade_bot
https://bit.ly/3i7dPcq
https://bit.ly/33lmXEl
https://bit.ly/3aF2Kvw
https://bit.ly/38DgVQg
https://kwedufiles.com/id=1559
https://kwedufiles.com/id=2381
https://kwedufiles.com/id=2383
https://kwedufiles.com/id=2385
https://kwedufiles.com/id=2389
http://www.tcpdf.org


 

 

ΝΫϮϤϧ  ΔΑΎΟ΍ ( ϲΒϳήΠΗ ϥΎΤΘϣ΍ ˺  )  
 

 ϒμϟ΍ ΍ϟόΎ ήη  
 

 ΔϳΎϬϧϟ΍ ϲγ΍έΪϟ΍ Ϟμϔϟ΍ϲϧΎΜ ˼˻˹˻/ ˽˻˹˻  

 
 
 
 
 
 

·ΕΎϴοΎϳήϠϟ ϲϔϟ΍ ϪϴΟϮΘϟ΍ Ω΍Ϊϋ  

ϘτϨϣΔϴϤϴϠόΘϟ΍ ΔϤλΎόϟ΍ Δ  

 

 

 

 

 



 

 

 

  (΃    )     Δϟ΍Ωϟ΍ ϥΎϳΑ ϡγέϟ ΏΎΣγϧϻ΍ϭ ϊΟέϣϟ΍ Δϟ΍Ω ϡΩΧΗγ΍   :                                                         (ϱ ) ΕΎΟέΩ   
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 =ι ϲϫ ϊΟέϣϟ΍ Δϟ΍Ω Ň α Ň  

  ϰϠϋ΃ ϰϟ· ΓΩΣϭϭ ϥϳϣϳϟ΍ ΔϬΟ ϥϳΗΩΣϭ ΏΎΣγϧϻ΍ ΔϓΎγϣ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϭ  ϥϣϭϭ       )                     ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍Ϯ    ϥϣϭϭ       )                   ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϯ   ϥϣϭϭ        )                    ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϰ   ϥϣϭϭ        )                    ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 

 

 ϝ΍΅γϟ΍ΙϟΎΛϟ΍                                                                                                                             :  
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϱ   ϥϣϭϭ        )                    ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϲ    ϥϣϭϭ       )                   ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϳ    ϥϣϭϭ       )                   ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϴ    ϥϣϭϭ       )                    ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 

 

                                                                Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ : ϲϧΎΛϟ΍ ϡγϘϟ΍ 

ϲϓ :ϻϭ΃  ΩϭϧΑϟ΍  (ϭ-Ϯ )    ( ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ΃ ( ˬ ΔΣϳΣλ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ· )Ώ΄ρΧ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ· ) 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϵ   ϥϣϭϭ        )                    ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϭϬ  ϥϣϭϭ         )                    ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 
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  ΔΣϔλϟ΍ (            ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍ϭϭ   ϥϣϭϭ        )                      ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍ 



 

 

ΝΫϮϤϧ  ΔΑΎΟ΍ ( ϲΒϳήΠΗ ϥΎΤΘϣ΍ ˻  )  
 

 ϒμϟ΍ ΍ϟόΎ ήη  
 

 ΔϳΎϬϧϟ΍ ϲγ΍έΪϟ΍ Ϟμϔϟ΍ϲϧΎΜ ˼˻˹˻/ ˽˻˹˻  
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 ᓀᘭᑿᘭᑩᎻኤᑢቨ ᓀᑿᎉቲᎻᑢቨ ᓀᏽᎣᒙᑿᑢ ᓀᑻቲᎻᑢቨ ᒻጳቨጕᕔቨ 
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α

  

    = ι  ΎϣΩϧϋ˼    :  ϲϫ α ϥϭϛΗ-   

    ˼    =˺˾
α    

    ˼ п  = α˺˾ 

          = α˾ 

 

 

 

 

.  . 

 

. 

.  . 

 

. 

.  . 

 

. 

.  . 

 

. 

.  . 

 

. 

˺ 

˻ 

˺ 

˺ 

˻ 

˺ 

˻ 

˺ 
˺ 

˻ 



   

: ϝϭϷ΍ ϝ΍΅γϟ΍ ϊΑΎΗ                                                                        (˽  ) ΕΎΟέΩ 

  (˰Ο  )    α Δϣϳϗ ΩΟϭ΍ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϥϣ 

 

 

 

 ϝΣϟ΍ 

    αϳϟΎρ Δϳέυϧ ϥϣ 

α
˺˹ ା α˻

  =˺˻
˼˹     ) ϲόρΎϘΗϟ΍ ΏέοϟΎΑ ( 

   ˼˹ ×  = α˺˻ ×   (˻ + α˺˹ )  

   ˼˹  =  α˻˽  + α˺˻˹  

    ˿  = α˺˻˹  

      = α˻˹   

α ˺˻ 

˼˹ ˻  + α˺˹  

˺ 

˺ 
˺ 

˻ 

˺ 
˺ 

˻ 



   

: ϲϧΎΛϟ΍ ϝ΍΅γϟ΍ (˺˻  )ΔΟέΩ 

 ) ΃ (   ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΍   ˻ α– ˼     + α =˺                         (˿ ΟέΩΕΎ  )                                                                                                    

                                   ᑰዲᑢቨ 

 

 
  
 
 
 

 
    Ύϣ·˻  α– ˼  + α =˺                  ϭ ΃˻  α– ˼  =-  α–  ˺ 
        ˻  α–  = α˺  +˼                    ˻  = α + α-˺ +˼  

          = α˽ ـሿ Ǧ ͳ  ˬ∞ )                              ˼   = α˻ 

                                                           = α˻
˼

 ( ∞ˬ  ሿ Ǧ ͳ       ـ   

 
 

               =  ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ˽    ˬ˻
˼

 

 
 
 
 
 
 
 

 

  ϝΣϟ΍ ρέη 

  + α˺ ч ˹  

 αـ
 ь  Ͳ  ь 

 Ͳ ᅳ 

˺ 

˻ 

˺ 

˺ 

˺ 

˺ 



   

 ϊΑΎΗ: ϲϧΎΛϟ΍ ϝ΍΅γϟ΍   

 (Ώ   ) = Ώ΃ : ˰Ο ϲϓ ϡ΋ΎϘϟ΍ ˰Ο Ώ ΃ ΙϠΛϣϟ΍ ϝΣ˻˾   = ) Ώ ( ϕ ˬ ϡγ˾˼°         (˿ ) ΕΎΟέΩ                        

ϝΣϟ΍ 

 

  

 

 

                                                  

 = ) ΃ ( ϕ̂˹°   - ˾˼°  =˼̀°  

             =  Ώ ΎΟ 

           = Ώ ΎΟ˰Ο ΃
 Ώ ΃ 

          ΎΟ˾˼°  =˰Ο ΃
˻˾

  

          = ˰Ο ΃˻˾ ×  ΎΟ˾˼° 

             = ˰Ο ΃˺̂̄̂˿  ϡγ 

            = Ώ ΎΗΟ  

                 = Ώ ΎΗΟ˰Ο  Ώ
 Ώ ΃ 

               ΎΗΟ˾˼°   =˰Ο  Ώ
˻˾

 

              = ˰Ο Ώ˻˾ ×  ΎΗΟ˾˼° 

                   = ˰Ο Ώ˺˾̄˹˽ ϡγ 

     

˻˾  ϡγ 

˰Ο 

˾˼Σ 

Ώ 

΃ 

.  . 

  

. 

  Ώ  ϝΑΎϘϣ 

 έΗϭϟ΍ 

.  . 

  

. 

  Ώ  έϭΎΟϣ 

 έΗϭϟ΍ 

˺ 

˻ 

˺ 

˺ 
˺ 

˻ 

˺ 

ϡγέϟ΍ 

˺ 
˺ 

˻ 

˺ 

˻ 



   

 ϝ΍΅γϟ΍ΙϟΎΛϟ΍  : (˺˻ )ΔΟέΩ 

  ) ΃ (        : ϡΎυϧϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΍˾  + α˻  ι– ˺˺  =˹                 (˿ ) ΕΎΟέΩ 

                                              ˻ = α˻  + ι˺˹ 

 ϑΫΣϟ΍ ΔϘϳέρ ϡ΍ΩΧΗγΎΑ 

                                      ᑰዲᑢቨ 
  :  ΔϣΎόϟ΍ Γέϭλϟ΍ ϲϓ ϡΎυϧϟ΍ ϊοϭΑ - 

   ˾  + α˻  = ι˺˺                                     ΔϟΩΎόϣϟ΍ ϊϣΟΑ˺    ˬ˻   
   ˻  α– ˻  = ι˺˹ 
   ̀  = α˻˺ 

   ̀
̀   = α˻˺

̀  

       = α˼  
 ϥϋ νϳϭόΗϟΎΑ    αΑ   ˰˽     ΔϟΩΎόϣϟ΍ ϲϓ˺   

   ˾   + α˻  = ι˺˺ 
   ˾ × ˼  +˻  = ι˺˺ 
   ˺˾  +˻  = ι˺˺ 
   ˻  = ι˺˺ – ˺˾   
   ˻  = ι- ˽   

   ˻
˻    = ι ˽ Ǧ

˻   

         = ι- ˻   

 
 

               =  ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ  ( ˼   ˬ-  ˻  ) 

 
 

 

˻ 

˺ ˺ 

˺ 

˺ 

˺ 

˺ 

˺ 



   

 ϊΑΎΗ ϝ΍΅γϟ΍ΙϟΎΛϟ΍  :   

 (Ώ   )     ˰ϫ ΃ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓת Ω ˰Ο    = Ώ                                    (˿   ) ΕΎΟέΩ 

 (˺   ˰Ο ΃   ϥ΍ ΕΑΛ΍ )      ˰ϫ Ω     

 (˻   ˰Ο ΃   ϝϭρ ΩΟϭ΍ )                                             

 

 
 

 

 

 

                                               ϥΎϫέΑϟ΍   
Ώ ΃ ( ϕ Ο              ) Ω Ώ ˰ϫ ( ϕ = ) ˰) α΃έϟΎΑ ϥΎΗϠΑΎϘΗϣ (  

 
                  =             = 

 

                  =             = 

 

           ϥΎϬΑΎηΗϣ ϥΎΛϠΛϣϟ΍ 
   ϲϓ ΔϳϭΎγΗϣ ΓέυΎϧΗϣϟ΍ Ύϳ΍ϭίϟ΍ ϥ΃ ϪΑΎηΗϟ΍ ϥϣ ΞΗϧϳϭ   αΎϳϘϟ΍ 
   ϲϟΎΗϟΎΑϭ  Ο ( ϕ ϝΩΎΑΗ ϊοϭ ϲϓ Ύϣϫϭ  ) Ω ( ϕ  = ) ˰ 

          
          ˰Ο ΃       ˰ϫ Ω     
                      

                      
                     

          

˰Ο ΃ 

Ω 

Ώ 

˰ϫ 

˽ ˿ 

˺́ 

˺˾ 

˺˻ 

 ˰Ο Ώ 

Ω Ώ 

˽ 

˺˻ 

Ώ ΃ 

˰ϫ Ώ 

˺ 

˼ 

˿          
˺́ 

˺ 

˼ 

.  . 

 

. 

.  . 

 

. 

.  . 

  

. 

 ΃˰Ο 

˰ϫ Ω 

.  . 

 

.  ΃˰Ο 

˺˾ 

˺ 

˼ 
= 

=  ϪΑΎηΗϟ΍ ΔΑγϧ 

˺˾ п ˺ 

˼ 
˰Ο ΃ = = ˾ 

˺ 

˺ 
˺ 

˻ 

˻ 

˺ 
˺ 

˻ 



   

 ϝ΍΅γϟ΍ϊΑ΍έϟ΍  : (˺˻ )ΔΟέΩ 
                                                                                   

  ) ΃ (    ϪΗέ΋΍Ω έρϗ ϑλϧ ϝϭρ ϱΫϟ΍ ϱέ΋΍Ωϟ΍ ωΎρϘϟ΍ ΔΣΎγϣ ΩΟϭ΍˺˹  Ϫγϭϗ ϝϭρϭ ϡγ˽     ϡγ 

                                                                                                (˿ )ΕΎΟέΩ                                                                                                    

                                            ᑰዲᑢቨ 

 
          с ᑛᅶ   с ᐂᒐ     ᅩ     ᒃ።ᅳᅲ  ᒃ። 

 

  с ᓭፅᓹቨጤᑢቨ ᎫቲᎣᏽᑢቨ ᓀዠቲ፭ᑻᅳ
ᅴ
 п  ᑛп  ᐂᒐ 

  

                                      с૚
ᅴ

  п ᅶ п ᅳᅲ   

 

                                      сᅴᅲ ᒃ።ᅴ 

 

 

 

 
 
 
 
 

 
 
 

 

˺ 

˻ 

˺ 

˺ 
˺ 

˻ 

˼ 



   

 ϊΑΎΗ ϝ΍΅γϟ΍ϊΑ΍έϟ΍  :   

 (Ώ  ( ΔϳΑΎγΣ ΔϳϟΎΗΗϣ ϥϣ ϲϟϭϷ΍ ΩϭΩΣ ΔΗγϟ΍ ωϭϣΟϣ ΩΟϭ΍ )˾   ˬ̀   ˬ̂  ˬ ... ˬ̂˾   ) 

 (                                                       ΔϳΑΎγΣϟ΍ ΔϳϟΎΗΗϣϟ΍ αΎγ΃ ϡ΍ΩΧΗγΎΑ˿ ) ΕΎΟέΩ 

 

 

ϝΣϟ΍ 
   

˿ = ϥ    ˬ      ̀ =  ˻Ρ   ˬ    ˾ = ˺Ρ    
 

˺ Ρ - ˻Ρ  = ˯   
      =̀ – ˾  

    = ˯˻   

     

     ˰Οϥ    =     ϥ
˻

      ˻ Ρ˺  ϥ ( +– ˺   )п ˯       

 

             =˿
˻

   (˻  п ᅷ  Ϳ нᅸ  ʹ ᅳ   ;п ᅴ  ; 

 

                сᅸᅲ 

 

  

.  . 

 

. 

.  . 

 

. 

˺ 

˺ 
˺ 

˻ 

˺ 

˺ 

˺ 
˺ 

˻ 



   

 

    

  

 Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ ΎϳϧΎΛ 

  ( ΩϭϧΑϟ΍ ϲϓ : ˱ϻϭ΃˺ – ˻     ΃   ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ ) ΔΣϳΣλ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ· 
                                                    Ώ    ϝϠυϭ : Δ΋ρΎΧ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ·   

˺        ΎϬγΎϳϗ ϲΗϟ΍ Δϳϭ΍ίϟ΍గ ˿
́

    ΙϟΎΛϟ΍ ϊΑέϟ΍ ϲϓ ϊϘΗ ϝϛηΗ  ϝΑΎϘϣϟΎ : 

       = ) ˰Ο Ω ΃ ( ϕ˾˹                                                                          Ώ          ΃ 
    

 ( ΩϭϧΑϟ΍ ϲϓ : ˱ΎϳϧΎΛ˼ – ́  ΩϧΑ ϝϛϟ )˽   ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ ΔΣϳΣλ ρϘϓ Ύϫ΍ΩΣ· Ε΍έΎϳΗΧ΍
 : ΔΣϳΣλϟ΍ ΔΑΎΟϹ΍ ϰϠϋ ϝ΍Ωϟ΍ ίϣέϟ΍ 

˻  ˬ ΃  ΕϧΎϛ ΍Ϋ΍˼  ˬ α˻   ˬ Ώ˽  ϥΎϓ ΏγΎϧΗ ϲϓ α΃
 Ώ

  =˼
˻

 ΃ Ώ 

˼ 
 ϪΗΣΎγϣ ΕϧΎϛ ΍Ϋ΍ : ϝΑΎϘϣϟ΍ ΙϠΛϣϟ΍ ϲϓ̀ ϡγ˻    : ϲϟ΍ϭΣ   ω ϪΗϳϭ΍ί αΎϳϗ ϥΎϓ 

Ώ 

˿  ϡγ 

˼  ϡγ 

΃ ω 

Ω ˰Ο Ώ ΃ ˾˺Σ ˼́Σ ˾˾Σ ˼̂Σ 

˽   ΕϧΎϛ ΍Ϋ΍˿  ˬ˺˻   ˬ  α ˬ˽́  α ϥΎϓ ϝγϠγΗϣ ΏγΎϧΗ ϲϓ = 

Ω ˰Ο Ώ ΃ ˻˽ ˼˿ ˺́ ˼˹ 



   

 

 

 

 

 

 

     

 

  

 

 

 

 

 

  

 Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ ΔΑΎΟ΍ 

  Ώ ΃ ˺ 

  Ώ ΃ ˻ 

Ω ˰Ο Ώ ΃ ˼ 

Ω ˰Ο Ώ ΃ ˽ 

Ω ˰Ο Ώ ΃ ˾ 

Ω ˰Ο Ώ ΃ ˿ 

Ω ˰Ο Ώ ΃ ̀ 

Ω ˰Ο Ώ ΃ ́ 

 

˾  ϲΑγϧ ΩΩϋ ϭϫ ϲϠϳ Ύϣϣ ϱ΃  : 

Ω ˰Ο Ώ ΃ ߨ ˹̄˽ ˺̄˻˽́˾˹˹˹ ˻    ˻ 

˿ 

    ΔϧϳΎΑΗϣϟ΍ ϝΣ ΔϋϭϣΟϣ˻ α– ˼    ш ̀   ϲϫ 

Ω ˰Ο Ώ ΃  ΁ Ͳ ᅴ  ᅩͲ ᅷ ΀ (- ˻   ˬ˾   ] ( -˻   ˬ˾  ) ΁ ˻  ˬ̀  ) 

̀ 

 = ϥϳϬΑΎηΗϣϟ΍ ϥϳόϠοϣϟ΍ ϥϳΑ ϪΑΎηΗϟ΍ ΔΑγϧ ΕϧΎϛ ΍Ϋ΍˼
˾

   έΑϛϷ΍ ϊϠοϣϟ΍ ρϳΣϣ ϥΎϛϭ̀˹   ϡγ 

  : ϱϭΎγϳ έϐλϷ΍ ϊϠοϣϟ΍ ρϳΣϣ ϥΎϓ 

Ω ˰Ο Ώ ΃ ˺˾ ϡγ ˾˹ ϡγ ˽˻  ϡγ ˼˹ ϡγ 

́ 

  ϥϳΩΩόϠϟ ϲγΩϧϬϟ΍ ργϭϟ΍˺
˼

   ˬ˻̀  : ϭϫ 

Ω ˰Ο Ώ ΃ ц ˼ ˿ ц ̂ ˺˻ 

 



 

 

ΝΫϮϤϧ  ΔΑΎΟ΍ ( ϲΒϳήΠΗ ϥΎΤΘϣ΍ ˼  )  
 

 ϒμϟ΍ ϟ΍όΎ ήη  
 

 ΔϳΎϬϧϟ΍ ϲγ΍έΪϟ΍ Ϟμϔϟ΍ϲϧΎΜ ˼˻˹˻/ ˽˻˹˻  

 
 
 
 
 
 

·ΕΎϴοΎϳήϠϟ ϲϔϟ΍ ϪϴΟϮΘϟ΍ Ω΍Ϊϋ  

ϘτϨϣΔϴϤϴϠόΘϟ΍ ΔϤλΎόϟ΍ Δ  

 

 

 

 

 



 

 ȒȲȄȮׁȄȓʊɮʊɨɐȗɦȄ ȓɮȿȆɐɦȄ ȓɜɈɳם ȓɭȆɐɦȄ 
 ȔȆʊɃȆʈȳɨɦ ۚܣɘɦȄ ɻʊȡɽȗɦȄ 

ȠȰɽɮɱ    ȓȉȆȡǻ ۗܣʈȳȣȕ (   ) ȫȄ  ȲȆȍȗ  ȓʊȷȄȲȯɦȄ Ȓ؅فɘɦȄ ֿ Ȅʄڲɼ  əɀɨɦ ȳȻȆɐɦȄ   
 հծհձ/հծհղ  ɬ ܣȄȲȯɦȄ ɬȆɐɨɦ؟ۜ

Ȅ ۜ  ȸɮȫ ɼ ɰȆȗɏȆȷ : ɵɭȵɦȄ  ȔȆʊɃȆʈȳɦȄ ȳȼɏ ȓ  ɻɜʊɛȮ :  ܣݝݨȄȲȯɦȄ ɤȆ؟

 ʏࡩ ȓɨȀȷֿȄկկ  ȔȆȨɘȿ 

ϝΎϘϣϟ΍ ΔϠ˰˰˰˰΋γ΃ :ϝϭϷ΍ ϡγϘϟ΍ 
  )ΎϬϧϣ ϝϛ ϲϓ ϝΣϟ΍ Ε΍ϭρΧ ΎΣοϭϣ( ΔϳϟΎΗϟ΍ ΔϠ΋γϷ΍ ϥϋ ΏΟ΃ 

             

Ϸ΍ ϝ΍΅γϟϝϭ :  (΃  )  ϲϓ ϡ΋Ύϗ Ν Ώ ΍ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ Ώ Δϳϭ΍ίϟ΍ 

  = Ώ ΃˼  = ˰Ο Ώ ˬ   ϡγ˽  ϡγ 
  ΩΟϭ΃ ΃ΎΟ ˬ ˰Ο  ΎΗυ ˬ  ˰Ο  ˰Ο 

ϝΣϟ΍  : 

 

  
 
 
 
 
 
 
 
 
 
 
 
 

˽   ΕΎΟέΩ 

 

 

˺˻ 

˼ϡγ 

^ ^ 

Ώ 

΃ 

˰Ο 
˽ϡγ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

 ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗέηΎόϟ΍  Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼ /˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

(Ώ)  : ΔϟΩΎόϣϟ΍ ϱέΫΟ ωϭϣΟϣ ϥΎϛ ΍Ϋ·˻α˻   + α Ώ– ˾  =˹  ϱϭΎγϳ˺  
  .  Ώ Δϣϳϗ ΩΟϭ΄ϓ 

  : ϝΣϟ΍ 

                    ϡ ˬ ϝ Ύϣϫ ϥϳέΫΟϟ΍ ϥ΍ νέϔϧ        
                = ϡ + ϝ  

      
                             =˺  

 
                                  = Ώ 

 
              = Ώ-˻ 

 

 (˰Ο  )  ι ϲγϛϋ έϳϐΗ ϲϓࢻ ૚
α
   = ι ΕϧΎϛ ΍Ϋ·˹က˻  = α ΎϣΩϧῢ˾   

  = ι ΎϣΩϧϋ α ΩΟϭ΃˼ 
: ϝΣϟ΍          

  ϙ = α × ι   
˹က˻  ×̀˾  ϙ =    

ϋ = α ΎϣΩϧ˼    
 = ι˺˾  ÷˼  =˾   

 
 
 

 

˽  ΕΎΟέΩ 

˽  ΕΎΟέΩ 

૚
α

 ιࢻ 

-Ώ 
΃ 

-Ώ 
˻  

˺  ×˻ 
-˺ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

όϟ΍ ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗΎϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ έη ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼ /˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

 ϲϧΎΛϟ΍ ϝ΍΅˰˰˰γϟ΍:                                                                                    

 (΃ϡΎυϧϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃  ) :         

 
ϝΣϟ΍  : 

         ϥϳΗϟΩΎόϣϟ΍ ϊϣΟΑ 
                                      ̀  = ι˻˺ 

                                         = ι˻˺  ÷̀  =˼ 
                                          = ι˼ 

                   ϰϟϭϷ΍ ΔϟΩΎόϣϟ΍ ϲϓ νϳϭόΗϟΎΑΩΎΟϳϹ  α Δϣϳϗ 
 

                     ˻   + α˼×˼   =˺˺ 
                      ˻  + α̂  =˺˺     
                        ˻ = α˻ 

                          = α˺ 
 

                     = ϝΣϟ΍ ΔϋϭϣΟϣ}   (˺  ˬ˼    ){ 

 
 
 

 

 

 

 

 

˿   ΕΎΟέΩ 

 

 

˺˻ 

^ 

˻ + α˼ = ι˺˺ 

-˻ + α˽ = ι˺˹ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

ΎΗΑϟ΍ ϑλϟ΍ ϥΎΣΗϣ΍ ϊ  έηΎόϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼ /˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

(Ώ   )  ϥ΃ ϡϠϋ ΍Ϋ΍ )˰Ο( ϲϓ ϡ΋ΎϘϟ΍ ˰Ο Ώ ΃ ΙϠΛϣϟ΍ ϝΣ 
      = Ώ΃˼˹= )Ώ(ϕ ˬ ϡγ˻˾°  
:ϝΣϟ΍ ˺ ) 

 (ϕ ΃  = )̂˹˸  – ˻˾˸  = ˿˾˸                                      ˼˹γ ϡ 
                                                                        

    ˻ )Ο Ύ Ώ =                                                                                                    ˰Ο 
 

        ΎΣ˻˾˸  =  
 

         =                      = ˰Ο ΃˺˻က˿̀  ΎΑϳέϘΗ ϡγ 
 

   ˼ )  ΙέϭϏΎΛϳϓ Δϳέυϧ ϡ΍ΩΧΗγΎΑ 

        ) ˰Ο Ώ(˻ )Ώ΃ ( =˻ – )˰Ο΃(˻ 

           )˰Ο Ώ(˻  ( =˼˹)˻ – (˺˻က˿̀)˻ 

          = ˰Ο Ώ˻̀  ΎΑϳέϘΗ ϡγ 
  

      

 

 

 
 
 
 
 
 

˿   ΕΎΟέΩ ^ 

^ 

΃ 

 ΃˰Ο 
 ΃Ώ 

˰Ο΃ 
˼˹ 

˼˹ΎΟ×˻˾˸  
˺ 

Ώ 
˻˾ ୲ 

˺  ΔΟέΩ 
˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

 ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗέηΎόϟ΍  Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼ /˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

  ϝ΍΅˰˰˰γϟ΍ ΙϟΎΛϟ΍:  

  )΃ (   = Ω ˰Ο    ˰ϫ΃ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ൛Ώൟ 

Α  ˰Ο΍ )΃( ϥ΃ ϥϫέ      ˰ϫΩ 
                    ˰Ο΃ ϝϭρ ΩΟϭ΍ )Ώ( 

:ϝΣϟ΍     
 

 Ω Ώ ˰ϫ ˬ ˰Ο Ώ ΃ ϥϳΛϠΛϣϟ΍ ϪΑΎηΗ ΕΑΛ΍˹                                                                  
    ΎϣϬϳϓ   Ω Ώ ˰ϫ       ˬ   ˰Ο Ώ ΃     ϲϓ 

     ΃ (ϕΏ ˰Ο    ( ϕ = ) Ω Ώ ˰ϫ  = )α΍έϟΎΑ ϝΑΎϘΗϟΎΑ 
                                                                                               =          = 

                                                                                                              

 

                        =         = 
 

      ˬ         ϥϣ ˬ                    ~  ˰Ο Ώ ΃Ω Ώ ˰ϫ          Δϳέυϧ  = ϪΑΎηΗϟ΍ ΔΑγϧϭ 

  ϝΩΎΑΗ ϊοϭ ϲϓ Ύϣϫϭ )˰ϫ( ϕ = ) ΃ ( ϕ ϥ΍ ϪΑΎηΗϟ΍ ϥϣ ΞΗϧϳϭ 
  

                 ˰Ο΍     ˰ϫΩ 
                 

                  =                                = 
 

  = ˰Ο ΃˾ϡγ 
  

 
 

 

 

 

 

˺˻ 

U 

΃ 

˰Ο 

Ώ 

˽ϡγ ˿ϡγ 

˺́ϡγ 
˺˻ϡγ 

˺˾ϡγ 

˿   ΕΎΟέΩ 

˰ϫ 
Ω Ώ ΃ 

 ˰ϫ Ώ 
˽ 
˺˻ 

˺ 
˼ 

˰Ο Ώ 

Ω Ώ  
˿ 

˺́ 
˺ 
˼ 

˺ 

˺ 
˼ 

˻ 

˺ ˻ 

 ޔ ޔ

 ޔ

˼ 

˼ 

˰Ο ΃ 

˰ϫ Ω 
˺ 
˼ 

˰Ο ΃ 

˺˾ 
˺ 
˼ 

 ޔ ޔ

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

             ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗ ηΎόϟ΍Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ έ ϰϟϭ  –   ϲγ΍έΩϟ΍ ϡΎόϟ΍– (˻˹˻˼ /˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 
 ) Ώ )  ( ΔϳγΩϧϬϟ΍ ΔϳϟΎΗΗϣϟ΍ ϥϣ ϰϟϭϷ΍ ΩϭΩΣ ΔϳϧΎϣΛϟ΍ ωϭϣΟϣ ΩΟϭ΃˼  ᅩ ̂ ᅩ ˻̀ ᅩ ) ... 

 
 :ϝΣϟ΍ 

 

                    Ρ˺  =˼            = έ˼             = ϥ́ ( ˺)ΔΟέΩ 

 

                   ˰Ο ϥΡ =˺ ×  ( ˺ )ΔΟέΩ 
 

                               ˰Ό     =˼ ×  (˻)ΔΟέΩ 
    

                               ˰Ό  =˼  ×˼˻́˹  (˺)ΔΟέΩ 
                                        =̂́˽˹ (˺)ΔΟέΩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˿  ΕΎΟέΩ 

   έ- ˺ 
 έ- ˺ 

˼   - ˺ 
˼ - ˺ 

ϥ 

́ 



 

 ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗέηΎόϟ΍  Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼ /˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

 ϊΑ΍έϟ΍ ϝ΍΅˰˰˰γϟ΍    : 

 ) ΃ ( ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃    ˽  α- ˺  + α =˻ 

 

: ϝΣϟ΍  
        +α νϳϭόΗϟ΍ ΔϋϭϣΟϣ˻ > ˹          α ΎϬϧϣϭ> -˻ 

           ΓέΗϔϠϟ ϲϣΗϧΗ α]  -˻   ˬь  ) 

         :ϝΣϟ΍ 
          ˽α -˺  α = +˻                             ϭ΃˽ α-˺ =-  α-˻                   
          ˽ α–  = α˻  +˺                            ˽ + αα  =- ˻ +˺     

          ˼ = α˼                                           ˾  = α-˺   

             = α˺  ϲϣΗϧϳ ]  -˻   ˬь  )                      = α       ϲϣΗϧϳ]   -˻   ˬь   ) 

                                                                   
           = Ρ . ϡ ௺{ ˺         ˬ}   

 

 

 

 

 
 
 
 
 
 
 
 

˿  ΕΎΟέΩ 

 

 

˺˻ ȁ            ȁ 

-˺ 
˾ 

-˺ 
˾ 

˻  ΔΟέΩ 

˻  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

 ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗέηΎόϟ΍  Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼ /˻˹˻˽ )ϡ 
˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

 

 (Ώ )΃ ˬ ΃ ϲϓ Δϳϭ΍ίϟ΍ ϡ΋Ύϗ ˰Ο ΃ Ώ ΙϠΛϣϟ΍ α Δϣϳϗ ΩΟϭ΍ ˰Ο Ώ       Ω ˬ  ι 
 

     :ϝΣϟ΍ 
 
 

 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

˿  ΕΎΟέΩ 

^ 

΃ 

˰Ο 

Ώ 

Ω 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 

˺  ΔΟέΩ 



 

 ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗ  έηΎόϟ΍Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ ϰϟϭ –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˼˻˹˻ /˽˻˹˻       )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 

 :) Ϫϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍( ϲϧΎΛϟ΍ ϡγϘϟ΍ 
ΩϭϧΑϟ΍ ϲϓ : ϻϭ΃ ) ˺ -  ˻) ΑΎΟϻ΍ Ϫϗέϭ ϲϓ ϝϠυΔ ( ΃ )ΣϳΣλ ϪΑΎΟϻ΍ ΕϧΎϛ ΍Ϋ΍Δ  ˬ 

 (Ώ΋ρΎΧ ϪΑΎΟϻ΍ ΕϧΎϛ ΍Ϋ΍ )Δ: 

 ------------------------------------------------------------------------------------ 
 (˺  )α˻  +˻  + α˺˾  =˹  Ύϫ΍έΫΟ ΔϳόϳΑέΗ ΔϟΩΎόϣ ϲϫ˼ ᅩ ˾ . 

 

 

 (˻  )  Δϳϭ΍ίϠϟ ϲϧϳΗγϟ΍ αΎϳϘϟ΍           ϭϫ˺˼˾ ° 

 

       ------------------------------------------------------------------------------ 

ΩϭϧΑϟ΍ ϲϓ : ΎϳϧΎΛ) ˼ –  ́ ) έ΋΍Ωϟ΍ ίϣέ ϝϠυ ΢ϳΣλ ΎϬϧϣ ρϘϓ ΩΣ΍ϭ Ε΍έΎϳΗΧ΍ ϊΑέ΃ ΩϧΑ ϝϛϟΓ  

          ϟ΍Ωϟ΍Δ ΑΎΟϻ΍ ϲϠϋΔ ΣϳΣλϟ΍Δ : 
 -------------------------------------------------------------------------- 

  (˼  )   
 
 
 

( ˽  )  = ι Δϟ΍Ωϟ΍ ϥΎϳΑ ΏΎΣγϧ΍ ϡΗห α ห   . ϥϳϣϳϟ΍ ϰϟ· ϥϳΗΩΣϭϭ ϝϔγϷ΍ ϰϟ· Ε΍ΩΣϭ ΙϼΛ 

            : ϲϫ ΓΩϳΩΟϟ΍ Δϟ΍Ωϟ΍ ΔϟΩΎόϣ 
 

 

 

 

 

 

 

 

́ 

΃ Ώ 

΃ Ώ 

΃ Ώ 

Ν Ω 

 = ι + α˻  +˼ 

 = ι  α-  ˻   +˼ 

 = ι  + α˻   -  ˼ 

 = ι  α– ˻   -  ˼ 

ȁ          ȁ ȁ           ȁ ȁ         ȁ ȁ           ȁ 

 ˾   ˾  ߨ
 ˿ 



 

        ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗέηΎόϟ΍   Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼/˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 
 

 (˾   ) ϪΗέ΋΍Ω έρϗ ϝϭρ ϱέ΋΍Ω ωΎρϗ˺˹ ϪΗΣΎγϣϭ ϡγ˺˾ϡγ˻  ϭϫ Ϫγϭϗ ϝϭρ ϥΎϓ 

 
 
 
 

( ˿   )ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ Δϣϳϗ   = α 
 
 
 
 

 

 (̀   )  ϲϫ ϱΩέρ έϳϐΗ ϝΛϣΗ ϲΗϟ΍ ΔϟΩΎόϣϟ΍ 

 
 
 
 

 

 (́   ) ϥϳΩΩόϟ΍ ϥϳΑ ΔϳΑΎγΣ ρΎγϭ΃ ΔΛϼΛ ΎϧϠΧΩ΍ ΍Ϋ΍˾ ᅩ˻˺  : ϲϫ ρΎγϭϻ΍ ϥΎϓ 

 
 
 
 

 

΃ Ώ 

Ν Ω 

˼ ϡγ ˽ ϡγ 

˺˻ ϡγ ˿ ϡγ 

΃ Ώ 

Ν Ω 

˼ ϡγ ̀ ϡγ 

˿ ϡγ ˿က̀˾  ϡγ 

΃ Ώ 

Ν Ω 

 + α˻  = ι̂  = ι˺ –   α 

˾  + α˼  + ι = ι̂  α ̀  + ι˼  α = 

΃ Ώ 

Ν Ω 

˺˹ ᅩ ˺˽ ᅩ ˺́ ̂ ᅩ ˺˼ ᅩ ˺̀ 

̂ ᅩ ˺˽ ᅩ ˺̂ ́ ᅩ ˺˻ ᅩ ˺˿ 



 

        ϑλϟ΍ ϥΎΣΗϣ΍ ϊΑΎΗέηΎόϟ΍   Ϸ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍ϰϟϭ  –  ϲγ΍έΩϟ΍ ϡΎόϟ΍ – (˻˹˻˼/˻˹˻˽ )ϡ 

˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹˹ 
 
 

ϝϭΩΟ  ΩϭϧΑϟ΍Δϳϋϭοϭϣϟ΍ 
 

 
 

 

 

      : ΔΟέΩ Δϳ΋ίΟ ϝϛϟ 

 

 

́ 



 

 

ΝΫϮϤϧ  ΔΑΎΟ΍ ( ϲΒϳήΠΗ ϥΎΤΘϣ΍ ˽  )  
 

 ϒμϟ΍ ΍ϟόΎ ήη  
 

 ΔϳΎϬϧϟ΍ ϲγ΍έΪϟ΍ Ϟμϔϟ΍ϲϧΎΜ ˼˻˹˻/ ˽˻˹˻  

 
 
 
 
 
 

·ΕΎϴοΎϳήϠϟ ϲϔϟ΍ ϪϴΟϮΘϟ΍ Ω΍Ϊϋ  

ϘτϨϣΔϴϤϴϠόΘϟ΍ ΔϤλΎόϟ΍ Δ  

 

 

 

 

 



ΔϳϣϳϠόΗϟ΍ ΔϣλΎόϟ΍ ΔϘρϧϣϟ ΔϣΎόϟ΍ Γέ΍ΩϹ΍
ΕΎϳοΎϳέϠϟ ϲϧϔϟ΍ ϪϳΟϭΗϟ΍

 ϲΑϳέΟΗ ΝΫϭϣϧ(˽ )έηΎόϟ΍ ϑλϠϟ ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍
 ϲγ΍έΩϟ΍ ϡΎόϠϟ˻˹˻˽/˻˹˻˼

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ : ϥϣίϟ΍                                        ΕΎϳοΎϳέϟ΍ :ΔϘϳϗΩ Γέηϋ αϣΧϭ ϥϳΗϋΎγ 

ϝϭϷ΍ ϡγϘϟ΍ :ϝΎϘϣϟ΍ ΔϠ΋γ΃
ϝΣϟ΍ Ε΍ϭρΧ ˱ΎΣοϭϣ ΔϳϟΎΗϟ΍ ΔϠ΋γϷ΍ ϥϋ ΏΟ΃

ϝϭϷ΍ ϝ΍΅γϟ΍  ( :˺˻ ΔΟέΩ)
(΃ ) ΔϳϘϳϘΣϟ΍ Ω΍Ωϋϻ΍ ρΧ ϰϠϋ ϝΣϟ΍ ϝΛϣ ϡΛ ΔϳϟΎΗϟ΍ ΔϧϳΎΑΗϣϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃  :˽ ΕΎΟέΩ

˽  ˻ α +˻   +˽     ˺˻ ч

˽  ˻ α +˻   +˽     ˺˻ ч

˽  ˻ α +˻ ˺˻ ʹ ˽ ч

˽  ˻ α +˻ ́ ч

˽  ˻ α +˻ ́ ч

˽˽

˻ α +˻ ˻ ч

 ϝΣϟ΍:

-˻      ˻ α +˻ ˻ ч ч

-˻ - ˻     ˻α  ˻ ʹ ˻ ч ч

-˽          ˻α  ˹ ч ч
˻˻˻

-˻            α  ˹ ч ч

-˻ ˹

ϡ.Ρ [ =-˻ ˬ˹]

˺
˻

˺
˻

˺
˺
˻
˺
˻

˺
˻

˺
˻



 ϊΑΎΗϝϭϷ΍ ϝ΍΅γϟ΍:

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(Ώ ) Ω΍Ωϋϻ΍ ΕϧΎϛ ΍Ϋ·˽  α ˬʹ ˻  ˬ˺           ˬ ϝγϠγΗϣ ΏγΎϧΗ ϲϓ
     α Δϣϳϗ ΩΟϭ΃

˽ ΕΎΟέΩ ˺
˻

 ϝΣϟ΍:
˽
 α-˻ 

 α- ˻
˺

˺

˺
˻

==

 α- ˻
˺

˺

˺
˻

=

˻          ×(  αʹ ˻  = )˺  ×˻ ˺
˻

 αʹ ˻  =˻

α = ˽ 

˺ ˺
˻

˺

˺
˻

˺



 ϊΑΎΗϝϭϷ΍ ϝ΍΅γϟ΍:

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(˰Ο ) έϭΎΟϣϟ΍ ϝϛηϟ΍ ϲϓ ΕΎϳρόϣϟ΍ ΏγΣΑ ι ˬ α ΩΟϭ΃˽ ΕΎΟέΩ
α

˽˾  ϝΣϟ΍:

 ι =˽  ×˾ ˻

 ι =˻˹ ˻

 ι   =˻˹

 ι  =˻  ˾

 α =˾  (˾  +˽  ) ˻

 α =˾  ×̂ ˻

 α =˽˾ ˻

 α   =˽˾  

 α   =˼   ˾  

˺

˺
˻

˺
˻

˺

˺
˻

˺
˻



 ϲϧΎΛϟ΍ ϝ΍΅γϟ΍ ( :˺˻  ΔΟέΩ)

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(΃ ) ϡΎυϧϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃ ˬ νϳϭόΗϟ΍ ΔϘϳέρ ΎϣΩΧΗγϣ:˿ ΕΎΟέΩ
˻ α + ι =́
˾ αʹ ˻ ι =˺˺ {

 ϝΣϟ΍:
 ι =́ - ˻α

˾ αʹ ˻ ι =˺˺

 ΔϟΩΎόϣϟ΍ ϲϓ νϳϭόΗϟΎΑ˺

˾  αʹ ˻  (́ - ˻  α = )˺˺

˾  αʹ ˺˿  +˽  α =˺˺

̂  αʹ ˺˿  =˺˺ 

̂  α =˺˺  +˺˿

̂  α =˻̀

 α =˼ 

 ι с́ ʹ ˻  ×˼ 

 ι =˻

 ϡ . Ρ = { (˼  ˬ˻  )}

˺

˺
˻

˺
˻
˺
˻

˺
˻

˺
˻

˺
˺
˻

˺



 ϲϧΎΛϟ΍ ϝ΍΅γϟ΍ ϊΑΎΗ:

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(Ώ ) ˬ ˰Ο ϲϓ Δϳϭ΍ίϟ΍ ϡ΋Ύϗ ˰Ο Ώ ΃ ΙϠΛϣϟ΍ ϝΣ΍Ϋ΍  ϥ΃ ϡϠϋ :
      Ώ΃ =˽˹  ϕ ˬ ϡγ(Ώ = )˻˾

˿ ΕΎΟέΩ ˾

́

́

˻˾˾

˽˹ ϡγ

΃

˰ΟΏ

 ϝΣϟ΍:

 ϕ ( ΃ = )˺́˹ -  (̂˹  +˻˾  )
 ϕ ( ΃ = )˿˾ 

 ΙϠΛϣϟ΍ Ύϳ΍ϭί ΕΎγΎϳϗ ωϭϣΟϣ˺́˹

˺
˻

ΏΎΗΟ  =˰Ο Ώ
Ώ΃

ΎΟ˻˾  =˰Ο΃
˽˹

 ˰Ο΃ =˽˹  ×ΎΟ˻˾     ˺˿က̂˹˽̀

ΎΗΟ˻˾  =˰Ο Ώ
˽˹

 Ώ ˰Ο =˽˹  ×ΎΗΟ˻˾       ˼˿က˻˾˻˼

γϡ

γϡ

 ϡγέϟ΍˺

˺
˻

˺

˺
˻

˺
˻ +

˺

˺
˻

˺
˻ +

 ΏΎΟ =˰Ο΃
Ώ΃



 ΙϟΎΛϟ΍ ϝ΍΅γϟ΍ :˺˻ ΔΟέΩ

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(΃ )΍Ϋ΍  α ΃ ΔϟΩΎόϣϟ΍ ϱέΫΟ Ώέο ΞΗΎϧ ϥΎϛ-˾ α +˻  =˹  ϭϫ
     ΔϟΩΎόϣϟ΍ ϝΣ ϡΛ ΃ Δϣϳϗ ΩΟϭ΃

˿ ΕΎΟέΩ ˻˻
˼

 ϝΣϟ΍:

˺
˻  ϥϳέΫΟϟ΍ Ώέο ΞΗΎϧ       =         =˰Ο

΃
˻
˼

 ΃ = Ώ ˬ  ˮˮ =-˾  ˰Ο ˬ =˻

-  Ώ +
˻ ΃

˻
˼ =

 ΃ =˼ 

 ϲϫ ΔϟΩΎόϣϟ΍ :˼  αʹ ˾  α +˻  =˹ ˻

 = Ώʹ ˽  ˰Ο ΃ ˻

(   =-˾ )-˽×˼×˻ ˻

   =˺  >˹ ϥΎϔϠΗΧϣ ΔϳϘϳϘΣ ϥ΍έΫΟ ΩΟϭϳ

 α =

 α =˾        +˺ 
˻ ×˼

α˺  =˾  +˺ 
˿

α˺  =˺ 

α˻  =˾ - ˺ 
˿

α˻  =˻
˼

 ϡ . Ρ = {˺        ˬ} ˻
˼

˺
˻
˺
˻

˺
˻

˺
˻ +

˺
˻

˺
˻ +

˺
˻

˺
˻ +

˺
˻



 ΙϟΎΛϟ΍ ϝ΍΅γϟ΍ ϊΑΎΗ:

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(Ώ )ΙϳΣ ϥΎΛϠΛϣ Ω ˰ϫ ˰Ο ˬ ˰Ο Ώ ΃ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ:
      Ώ ΃ =˼ ˰Ο Ώ ˬ ϡγ =˽ ˰Ο ΃ ˬ ϡγ =˾ ϡγ
      ˰ϫ Ω =́  ˰Ο ˰ϫ ˬ ϡγ =˿ ˰Ο Ω ˬ ϡγ =˺˹  ϡγ

˺ )ϥΎϬΑΎηΗϣ ϥΎΛϠΛϣϟ΍ ϥ΃ ΕΑΛ΃
˻ ) α Δϣϳϗ ΩΟϭ΃

˿ ΕΎΟέΩ

α

΃

Ώ˰Ο˰ϫ

Ω

 ϥΎϫέΑϟ΍:

 ˰Ο Ώ ΃ ϥΎΛϠΛϣϟ΍ ˬ ΎϣϬϳϓ   Ω ˰ϫ ˰Ο:

˰Ο ΃
 Ω ˰Ο

=˾
˺˹

=˺
˻

Ώ ΃
 ˰ϫ ˰Ο

=˼
˿

=˺
˻

˰Ο Ώ
 ˰ϫ Ω

=˽
́

=˺
˻

ΔΑγΎϧΗϣ ΓέυΎϧΗϣϟ΍ ωϼοϻ΍

  ˰Ο Ώ ΃  ~ Ω ˰ϫ ˰Ο

 ϕ   ϥ΃ ϪΑΎηΗϟ΍ ϥϣ ΞΗϧϳϭ ( ˰ϫ = ) ϕ ( Ώ )

 α =̂˹˾

́́

˺
˻
˺
˻

˺
˻

˺

˺

˺

˺



 ϊΑ΍έϟ΍ ϝ΍΅γϟ΍ :˺˻ ΔΟέΩ

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(΃ ) ΩόΑΗ νέϷ΍ ΢ργ ϰϠϋ ΔρϘϧ ϥϣ˺˹˹  Δϳϭ΍ί αΎϳϗ ϥ΃ ΩΟϭ ˬ ΔϧΫ΋ϣ ΓΩϋΎϗ ϥϋ ϡ
     ΔϧΫ΋ϣϟ΍ ωΎϔΗέ΍˺˻  νέϷ΍ ΢ργ ϥϋ ΔϧΫ΋ϣϟ΍ ωΎϔΗέ΍ ΩΟϭ΃ ˬ

˿ ΕΎΟέΩ ˾

˺˻˾

˺˹˹ ϡ

΃

Ώ˰ΟΑ

 ϡγέϟ΍˺

 ϝΣϟ΍:

Ώ΃ ϭϫ ΔϧΫ΋ϣϟ΍ ωΎϔΗέ΍

ΟΎυ ˰ =Ώ ΃
˰Ο ΃

Ύυ˺˻  =Ώ ΃
˺˹˹

 Ώ΃ =˺˹˹  ×Ύυ˺˻ 

 Ώ΃ =˻˺က˻˾˾  ΎΑϳέϘΗ ϡ

ωΎϔΗέ΍ ϧΫ΋ϣϟ΍Δ  =˻˺က˻˾˾  ΎΑϳέϘΗ ϡ

˻

˺

˺

˺



 ϊΑ΍έϟ΍ ϝ΍΅γϟ΍ ϊΑΎΗ:

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

(Ώ )  ΔϳγΩϧϬϟ΍ ΔϳϟΎΗΗϣϟ΍ ϥϣ ϰϟϭϷ΍ ΔϳϧΎϣΛϟ΍ ΩϭΩΣϟ΍ ωϭϣΟϣ ΩΟϭ΃ (˼  ˬ̂  ˬ˻̀  ˬ˹˹˹  )˿ ΕΎΟέΩ

 ϝΣϟ΍ :

Ρ˺  =˼  έ ˬ =˼

 ϥ ˰˰Ο =Ρ˺  × έʹ ˺ 
 έʹ ˺ 

ϥ

 ˰˰Ό  =˼  ×˼ ʹ ˺ 
˼ ʹ ˺ 

́

 ˰˰Ό  =̂́˽˹

˺  +˺

˻

˺

˺



 αΎΟ ϥΎϓ ι ϲϓ Δϳϭ΍ίϟ΍ ϡ΋ΎϘϟ΍ ω ι α ΙϠΛϣϟ΍ ϲϓ =ωΎΗΟ

Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

΃

Ώ

˺΃Ώ

 ϻϭ΃ : ΩϭϧΑϟ΍ ϲϓ (˺-˻  ) ΔΣϳΣλ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ·          ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ

                                              Δ΋ρΎΧ ΔΑΎΟϹ΍ ΕϧΎϛ ΍Ϋ·          ϝϠυ ϭ΃

 ι ˬ           ι =˾  α ΎϣΩϧϋ =˺˹  ι α ϥΎϓ =˾˹ ˻΃Ώ

 ΎϳϧΎΛ : ΩϭϧΑϟ΍ ϲϓ (˼-́  ) ΩϧΑ ϝϛϟ˽  ϝ΍Ωϟ΍ ίϣέϟ΍ ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ ˬ ΔΣϳΣλ ρϘϓ Ύϫ΍ΩΣ΍ ΕΎΑΎΟ·
 ΔΣϳΣλϟ΍ ΔΑΎΟϹ΍ ϰϠϋ:

˼ ϱϭΎγΗ α Δϣϳϗ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ :

́

΃ΏΝΩ

˽΍Ϋ΍  ι ΕϧΎϛ:           =

΃ΏΝΩ

˾ ΔϟΩΎόϣϟ΍ ϱέΫΟ ωϭϣΟϣ ϭϫ Ύϫ΍έΫΟ ΩΣ΃ ϲΗϟ΍ ΔϟΩΎόϣϟ΍˻ α-˺˽ α +˽̂  =˹  ϲϫ ˬ :

΃Ώ

ΝΩ

˿ ϱϭΎγϳ ϝϭϷ΍ ΎϫΩΣ ΔϳΑΎγΣ ΔϳϟΎΗΗϣ˻ ϱϭΎγϳ έηΎόϟ΍ ΩΣϟ΍ϭ˻˹  Γέηόϟ΍ ΩϭΩΣϟ΍ ωϭϣΟϣ ϥΎϓ
 ϱϭΎγϳ ΎϬϧϣ ϰϟϭϷ΍:

΃ΏΝΩ ˻˻˾˾˺˺˹˻˻˹

˾

ͳ
α

ߙ 

˾
α

˻

˿α

̂
́

˺
˼

˾˿˿က̀˾̀

ͳ
α

ߙ  ιιߙα ιߙα˻ ͳ
α

ߙ  ι˻

 αʹ ˻˾  =˹ αʹ ˾  =˹

 αʹ ˾  αʹ ˾  =˹ αʹ ˻  αʹ ˼˾  =˹

˻˻

˻˻



Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍

 ϲγ΍έΩϟ΍ ϝΎΟϣϟ΍ :     ΕΎϳοΎϳέϟ΍-       ΔϣλΎόϟ΍ ϪϳΟϭΗ-      ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-   ϟ΍ ϑλϟ΍έηΎό

 ΎϳϧΎΛ : ΩϭϧΑϟ΍ ϲϓ (˼-́  ) ΩϧΑ ϝϛϟ˽  ϝ΍Ωϟ΍ ίϣέϟ΍ ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ ˬ ΔΣϳΣλ ρϘϓ Ύϫ΍ΩΣ΍ ΕΎΑΎΟ·
 ΔΣϳΣλϟ΍ ΔΑΎΟϹ΍ ϰϠϋ:

̀΍Ϋ΍ ΟΎΟ ˰ = ϥΎϓ ˬ έϔλΟΎΟ ˰ ×ΟΎΗϗ ϱϭΎγϳ ˰:

́ ϼϣΎϛ ΎόΑέϣ αϳϟ ϲϠϳ Ύϣϣ έϳΑόΗ ϱ΃:

Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ ΔΑΎΟ·

˺

˻

˼

˽

˾

˿

̀

́

΃Ώ

΃Ώ

΃Ώ

΃Ώ

΃Ώ

΃Ώ

΃Ώ

΃Ώ

ΝΩ

ΝΩ

ΝΩ

ΝΩ

ΝΩ

ΝΩ

΃ΏΝΩ έϔλ˺ΟΎυ˰ΟΎΗυ˰

΃Ώ

ΝΩ

˽  αʹ ˻˽  α +˼˿ ˻˻

˻˻

 αʹ ˺˽  α +˽̂  =˹

̂  α +˿˿  α +˺˻˺́˺  α- ˺˻˹  α +˺˹˹



 

 

ΝΫϮϤϧ  ΔΑΎΟ΍ ( ϲΒϳήΠΗ ϥΎΤΘϣ΍ ˾  )  
 

 ϒμϟ΍ ΍ϟόΎ ήη  
 

 ΔϳΎϬϧϟ΍ ϲγ΍έΪϟ΍ Ϟμϔϟ΍ϲϧΎΜ ˼˻˹˻/ ˽˻˹˻  

 
 
 
 
 
 

·ΕΎϴοΎϳήϠϟ ϲϔϟ΍ ϪϴΟϮΘϟ΍ Ω΍Ϊϋ  

ϘτϨϣΔϴϤϴϠόΘϟ΍ ΔϤλΎόϟ΍ Δ  

 

 

 

 

 



 

  

 ᓀᘭᑿᘭᑩᎻኤᑢቨ ᓀᑿᎉቲᎻᑢቨ ᓀᏽᎣᒙᑿᑢ ᓀᑻቲᎻᑢቨ ᒻጳቨጕᕔቨ 
 ቺቲᘭᎊቲᗫᖁᑩᑢ ᢝ ᡧᣎᏟᑢቨ ᒷᘭዟᓗኤᑢቨ 

ᗫᖁዱ኏ ው጖ᓗᑿᒐ ᢝ ᢔᣎ  Ϳ  ᅷ   ᓀᘭ።ቨጳጤᑢቨ ᒻ ᡨᣂᏟᑢቨ ;ᣠᓆᕕቨ  ᡫᣃቲᎻᑢቨ Ꮹᎏᑩᑢ 
 ᢝᣒቨጳጤᑢቨ ᑷቲᎻᑩᑢᅴᅲᅴᅵ ͭᅴᅲᅴᅶ ᑷ 

  ቺቲᘭᎊቲᗫᖁᑢቨ ͗ ᢝᣒቨጳጤᑢቨ ᑛቲዱᑿᑢቨ                              ᒢᑻፆᑢቨ ͗ ᡧ ᢕᣌኤᎳቲ።  ᓀᏽᘭᏸጕ ᒻ ᡫᣄᎳ ፸ᑿዡᓆ 
 

 ᑛቲᏽᑿᑢቨ ᓀᑩᔊ።ቦ ͗ᑛᓆᕓቨ ᒃ፭ᏽᑢቨ 

ᑰዲᑢቨ ቺቨᓗᎣዡ ቲ᠍ዲᎊᓗᑻ ᓀᘭᑢቲኤᑢቨ ᓀᑩᔊ።ᕓቨ ᒢᎳ ኸዟቦ 

 (  :ϝϭϷ΍ ϝ΍΅γϟ΍˺˻ ) ΔΟέΩ    

              ˻α˻ + ˽α – ̀ =˹ 

 = ΃˻       ˬ       = Ώ˽        =  ˰Ο ˬ-̀   

 Ώ =˻ – ˽   ˰Ο ΃ 

   ( =˽)˻ – ˽×˻×-̀  =̀˻       ˬ̀˻  >˹ 

     ϥΎϔϠΗΧϣ ϥΎϳϘϳϘΣ ϥ΍έΫΟ ΔϟΩΎόϣϠϟ 

   ˰˰ ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰  = α 

 

       ˰˰ ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰   = 

 

    α  Ύϣ΍  =  ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰     ˰˰ ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = α      ϭ΍ 

 

      }  ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰  ˬ   ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰  { = Ρ . ϡ 

 

 

(˽ )ΕΎΟέΩ 

(΃)  ϡ΍ΩΧΗγΎΑ :ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃ ϥϭϧΎϘϟ΍ 

[˺] 

- Ώ        

       ˻ ΃ 

- ˽       ̀˻ 

     ˻  ×˻ 

- ˻    + ˼  ˻ 

       ˻   

- ˻    - ˼  ˻ 

       ˻   

- ˻    + ˼  ˻ 

       ˻   

- ˻    - ˼  ˻ 

       ˻   



 

  

: ϝϭϷ΍ ϝ΍΅γϟ΍ ϊΑΎΗ                                                             (˽  ) ΕΎΟέΩ 

  ) Ώ (  ι ΕϧΎϛ ΍Ϋ·ן ι ΕϧΎϛϭ  α  =̂ α ΎϣΩϧϋ =  ˺˻  .ι ΎϣΩϧϋ α Δϣϳϗ ΩΟϭ΄ϓ =  ˼ 

 ϞΤϟ΍  : 

        ι  α 

       α × ϙ = ι 
      ̂   × ϙ =˺˻  

       = ϙ 

      α ×     = ι 

      = ι ΎϣΩϧϋ˼            ˼  α ×     = 

       = α˼ ×   

       = α˽  

 

 

 

 

 

 

 

 

[˻] 



 

  

: ϝϭϷ΍ ϝ΍΅γϟ΍ ϊΑΎΗ                                                                        (˽  ) ΕΎΟέΩ 

  (˰Ο  ) :ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

   α Δϣϳϗ ΩΟϭ΃ 

 
 
 

   : ϝΣϟ΍ 
 
 
ᄰ  =  ) Ω ( ϕ = ) Ώ ( ϕ̂˹                                                              ˺ 

      έυΎϧΗ ϊοϭ ϲϓ Ύϣϫϭ 

ᄱ   ˰Ο Ώ // ˰ϫ Ω                                                             ˺ 
 
 ᄱ               =                                                                      ˺ 

 
                  =                                                                       

 
         = α 

         = α˺̄˾  ϡγ 
 
 
 
 
 
 
 

΃ 

Ώ Ο˰ 

α 

Ω 

 ˼ϡγ 

ϫ 

Ω ΃ 

Ώ Ω 

˰ϫ ΃ 

˰Ο ˰ϫ 

˼ 

α 

˾ 

˻̄˾ 

˼  ×˻̄˾ 

˾ 

[˼] 



 

  

: ϲϧΎΛϟ΍ ϝ΍΅γϟ΍ (˺˻ )ΔΟέΩ                                                                 

 ) ΃ ( :ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃                                                        (˿ ) ΕΎΟέΩ                                                                                                                                             

˻α -˼    = +α˺ 
 

 : ϞΤϟ΍ 
 

˻α – ˼      =α  +˺           ϭ΃       ˻ α  -  ˼      = - α  - ˺                               ˻  

  ˻ α  - α    =˼   +˺                     ˻   α +α     =˼  - ˺                                   ˻  

           α    =˽                                 ˼  α     =˻        

                                                              α         =                                     ˺     

 { =  Ρ . ϡ˽   }  ˰˰˰˰˰ ˬ                                                                                    ˺ 

 
 
 
 
 
 

 
 
 
 
 
 

  

[˽] 

˻ 

˼ 

˻ 

˼ 



 

  

 ϊΑΎΗ: ϲϧΎΛϟ΍ ϝ΍΅γϟ΍                                                                    (˿ ) ΕΎΟέΩ                                                                                                    

 (Ώ  ) ϱϭΎγΗ Δϳίϛέϣϟ΍ ΎϬΗϳϭ΍ί αΎϳϗ Δϳέ΋΍Ω Δόρϗ ΔΣΎγϣ ΩΟϭ΃˿˹   ϭ  ΎϬΗέ΋΍Ω έρϗ ϑλϧ ϝϭρ 

       ˺˹ ϡγ . 

 

ϖϧ         = Δϳή΋΍Ϊϟ΍ ΔότϘϟ΍ ΔΣΎδϣ˻  ˰ϫ(Ω –   ΎΟ˰ϫΩ )                                          ˺ 

 

˰ϫΩ =˿˹  ×                =                                                                             ˻ 

 

         = Δϳή΋΍Ϊϟ΍ ΔότϘϟ΍ ΔΣΎδϣ×  (˺˹ )˻   ×            [-  ]         ΎΟ                    ˻ 

                              

                               ≈ ̂࿽˹˿ Ϣγ˻                                                                          ˺ 

 

 

 

 

 

 

 

 

 

 

 

 

 ࣊

˺́˹ 
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 ࣊
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 ࣊
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 ࣊
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˻ 

[˾] 



 

  

 ϝ΍΅γϟ΍ΙϟΎΛϟ΍  : (˺˻ )ΔΟέΩ 

  ) ΃ (  : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ                                                               (˿  ) ΕΎΟέΩ                                                                                                    

   ᅻ( ΃  ϫ ˰Ω ) =  ᅻ( ΃  Ώ Ο ˰=) ̂˹     . 

    ϥ΍ ΕΑΛ΃      ΃  Ώ Ο  ˰ ׾      ΃ ϫ ˰  Ω 

 
 
 
 
 

:ϞΤϟ΍   

 

  ˰Ο Ώ ΃ ϥΎΜϠΜϤϟ΍΃ ˬ   Ω ˰ϫ : ΎϤϬϴϓ                                                              ˺  

 ˰ϫ(ϕ = )Ώ ΃ ˰Ο(ϕ ΃ (         )Ω  ΔϛήΘθϣ Δϳϭ΍ί)                                                ˻  

(ϕ ΃ Ώ ˰Ο   (ϕ = ) Ω ˰ϫ ΃= )   ˹̂˸                                                                    ˻  

  : ˻ ˬ  ˺ Ϧϣ 

 ∆ ΃  Ώ    ˰Ο၉   ∆  ΃ ˰ϫ Ω     ) Δϳήψϧ (                                                                 ˺ 
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Ο˰ 

ϫ˰ 

Ώ  Ω     

[˿] 

^ ^ 

^ ^ 



 

  

 ϊΑΎΗ ϝ΍΅γϟ΍ΙϟΎΛϟ΍  :                                                                       (˿  ) ΕΎΟέΩ                                                                                                   

 (Ώ  )   ϱέΫΟ ωϭϣΟϣ ϥΎϛ ΍Ϋ·˻α˻+ Ώ α -˾ =˹   ϱϭΎγϳ˺  . Ώ  Δϣϳϗ ΩΟϭ΍  ˬ 

  ΔϟΩΎόϣϟ΍ ϝΣ ϡΛ  . 

  : ϝΣϟ΍ 

ᄰ  =  ˰˰˰˰˰˰˰  = ϦϳέάΠϟ΍ ωϮϤΠϣ˺                                                                     ˺ 

ᄱ    =     ˰˰˰˰˰˰˰˰˰˺ 

ᄱ      = Ώ - ˻   

ᄱ    : ΔϟΩΎόϤϟ΍˻α˻-  ˻  α-˾ =˹ 
      = ΍˻ = Ώ ˬ  -˻  = ˰Ο ˬ-˾                                                                                    

 

     ˰˰ ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = α 

    ѐ  Ώ =˻ – ˽ ( = ˰Ο ΃-˻)˻  – ˽  ×˻  × -˾   =˽˽                                  ˺ 

 

     ˰˰ ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = α                                                                        ˺ 

 

    ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = α     ϭ΃     ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = α                                          ˺ 

 

 

 

 

 

 

 

 

 

[̀] 

-  Ώ 

΃  (-   )Ώ 

˻ 

 -   Ώ ц    ѐ 

 ˻ ΃ 

 -  (-˻  )ц    ˽˽     

 ˻ ×˻ 

 ˺   н ˺˺      

 ˻    

 ˺ Ͳ   ˺˺      

 ˻    



 

  

 ϝ΍΅γϟ΍ϊΑ΍έϟ΍  : (˺˻ )ΔΟέΩ 

 ΃ (  ) ˬ ι ϲϓ Δϳϭ΍ίϟ΍ ϡ΋ΎϘϟ΍ ω ι α ΙϠΛϣϟ΍ ϝΣ = ι α Ϫϳϓ ϱΫϟ΍˾     ˬ ϡγ    (˿ ΕΎΟέΩ )                                                                                                   

ω α = ˺˼ϡγ . 

 
 : ϞΤϟ΍ 

 
 
 

 : ΙέϮϏΎΜϴϓ Δϳήψϧ Ϧϣ 
) ω ι(˻   ) ω α( =˻   - ) ι α(˻     

  
(     = ω ι˺˼)˻ –    (˾ )˻                                                                                 ˺   

 
         = ω ι˺˻      Ϣγ 

 
  = α Ύ˰˰ΘΟ˰˰˰˰˰˰˰˰                                                                                        ˺ 

 
 

  = α Ύ˰˰ΘΟ˰˰˰˰˰˰˰˰                                                                                        ˺ 
 

       ≈ ) α ( ϕ˿̀̄˽                                                                                     ˺ 
 

         ≈ ) ω ( ϕ̂˹  -  ˿̀̄˽ = ˻˻̄˿                                                                  ˺ 
 

 
 
 
 
 

  

[́] 

 ι α 

 ω α 

˾ 

˺˼ 
^ 
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 ϊΑΎΗ ϝ΍΅γϟ΍ϊΑ΍έϟ΍  :   

 (Ώ   )( ΔϳγΩϧϬϟ΍ ΔϳϟΎΗΗϣϟ΍ ϲϓ˽˾ˬ˺˾ˬ˾ˬ ... ......ΩΟϭ΃ )                              (˿  ) ΕΎΟέΩ                                                                                                    

(˺) έηΎόϟ΍ ΩΣϟ΍ Δϣϳϗ . 

(˻) ΎϬϧϣ ϰϟϭϷ΍ Γέηόϟ΍ ΩϭΩΣϟ΍ ωϭϣΟϣ   . 

   : ϝΣϟ΍ 
Ρ
 ˺  =˾     =έ  ˬ ˰˰˰˰˰   =˼   

 Ρ ϥ = Ρ
˺× έϥ - ˺                                                                                     ˺            

Ρ ˺˹ =  ˾  × (˼ ) ̂   =̂́˽˺˾                                                                  ˺          

 

       ˰Οϥ = Ρ
˺× ˰˰˰˰˰˰˰˰˰˰˰˰˰˰                     ΍                                                                 

 

       ˰Ο˺˹  = ˾× ˰˰˰˰˰˰˰˰˰˰˰˰˰˰                                                                                 ˻     

 

              =˺˽̀˿˻˹                                                                             ˺ 

 

 

 

 

 

 

 

 

 

  

˺˾ 

˾ 

έ  ϥ -  ˺ 

 έ - ˺ 

˼˺˹  - ˺ 

˼  - ˺ 

[̂] 



 

  

 

    

   

 Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ ΎϳϧΎΛ 

 : ˱ϻϭ΃  ϲϓ ( ΩϭϧΑϟ΍˺ – ˻     ΃   ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ )ΔΣϳΣλ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ· 

                                                    ϝϠυϭ    Ώ: Δ΋ρΎΧ ΓέΎΑόϟ΍ ΕϧΎϛ ΍Ϋ·  

˺    Ώ΃ ΙϠΛϣ  Ο˰  Ώ ϲϓ Δϳϭ΍ίϟ΍ ϡ΋Ύϗ   ˬΏ΃ Ϫϳϓ   =˼ϡγ  ˬΏ Ο ˰ =˽ϡγ  . ΎΟ ϥΈϓ Ο(˰)  =˹̄̀˾  
ϲϓ ϝϛηϟ΍ : 

       = ) ˰Ο Ω ΃ ϕ˾˹                                                                           
    

 ( ΩϭϧΑϟ΍ ϲϓ : ˱ΎϳϧΎΛ˼ – ́  ΩϧΑ ϝϛϟ )˽   ΔΑΎΟϹ΍ Δϗέϭ ϲϓ ϝϠυ ΔΣϳΣλ ρϘϓ Ύϫ΍ΩΣ· Ε΍έΎϳΗΧ΍
 : ΔΣϳΣλϟ΍ ΔΑΎΟϹ΍ ϰϠϋ ϝ΍Ωϟ΍ ίϣέϟ΍ 

˻ ϥΎϛ ΍Ϋ· ˰˰˰˰˰˰˰ =  ˰˰˰˰˰˰   ˬ ϥΈϓ  ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰   =˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ 

 ϡΎυϧϟ΍ ϝΣ ΔϋϭϣΟϣ˻α -˼ι  =˺  ˬ ˼ α + ˽ι = ˺˹ ϲϫ  : 

}   (˺,˻){              } (˺࿽˻){              }( -˻࿽˺){                } (˻ ,-˺){ 
˼ 

 ϪΗέ΋΍Ω έρϗ ϝϭρ ϱέ΋΍Ω ωΎρϗ˻˹ϡγ  ϭ  ϪΗΣΎγϣ˼˹ϡγ˻  ϱϭΎγϳ Ϫγϭϗ ϝϭρ ϥΈϓ : 

       ˼           ϡγ          ˿             ϡγ        ̂        ϡγ              ˺˻ϡγ 

˽ 

 Ύϫ΍έΫΟ ϲΗϟ΍ ΔϟΩΎόϣϟ΍˼, -˽  ϲϫ : 

      α˻ - α +˺˻ =˹                                            α˻- α -˺˻ =˹ 

         α˻+ α +˺˻ =˹                                           α˻+ α -˺˻=˹ 

˾ 

 Δϣϳϗ ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ  α ϲϫ : 

 

 

 

       ˿                        ˻˽                      ˺˻                          ˼˿ 

˺˹ 
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 ΃ 
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 ˽ 

 ΃ Ώ + 

   Ώ 

 ˼  +˽ 

   ˽ 

[˺˹] 



 

  

 

 

 

 

 

 

 " ΔϠΌγϷ΍ ΖϬΘϧ΍ " 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ΕϧΎϛ ΍Ϋ· ˻˹ ˬα  ˬ˼˻  α ϥΈϓ ϝγϠγΗϣ ΏγΎϧΗ ϲϓ = 

         ˻   ˺˹                ˽  ˺˹                  ˺˹                      ́   ˺˹ 

̀ 

 ( ΔϳΑΎγΣϟ΍ ΔϳϟΎΗΗϣϟ΍ ϲϓ˽ ˬ ˺ ˬ -˻ ˬ  ) .....  ϪΗϣϳϗ ϱΫϟ΍ ΩΣϟ΍ ΔΑΗέ ϥϭϛϳ -˻˼  :ϲϫ 

        ́                        ̂                        ˺˹                          ˺˻ 

́ 

[˺˺] 



 

  

 

 ΔϴϋϮοϮϤϟ΍ ΩϮϨΒϟ΍ ΔΑΎΟ· Δϗέϭ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ΔΑΎΟϹ΍ ϝ΍΅γϟ΍ ϡϗέ 

 

  (˺ )  

  (˻ )  

    (˼ )  

    (˽ )  

    (˾ )  

    (˿ )  

    (̀ )  

    (́ )  

[˺˻] 



 

 

ΝΫϮϤϧ  ΔΑΎΟ΍ ( ϲΒϳήΠΗ ϥΎΤΘϣ΍ ˿  )  
 

 ϟ΍ ϒμϟ΍ϱΩΎΤ  ϟ΍ ήθϋϲϤϠό  
 

 ΔϳΎϬϧϟ΍ ϲγ΍έΪϟ΍ Ϟμϔϟ΍ϲϧΎΜ ˼˻˹˻/ ˽˻˹˻  

 
 
 
 
 
 

·ΕΎϴοΎϳήϠϟ ϲϔϟ΍ ϪϴΟϮΘϟ΍ Ω΍Ϊϋ  

ϘτϨϣΔϴϤϴϠόΘϟ΍ ΔϤλΎόϟ΍ Δ  

 

 

 

 

 



  

 

ᓀᘭᑿᘭᑩᎻኤᑢቨ ᓀᑿᎉቲᎻᑢቨ ᓀᏽᎣᒙᑿᑢ ᓀᑻቲᎻᑢቨ ᒻጳቨጕᕔቨ 
ቺቲᘭᎊቲᗫᖁᑩᑢ ᢝ ᡧᣎᏟᑢቨ ᒷᘭዟᓗኤᑢቨ 

ᗫᖁዱ኏ ው጖ᓗᑿᒐ ᢝ ᢔᣎ Ϳ ᅸ  ᓀᘭ።ቨጳጤᑢቨ ᒻ ᡨᣂᏟᑢቨ ;ᣠᓆᕕቨ  ᡫᣃቲᎻᑢቨ Ꮹᎏᑩᑢ 
 ᢝᣒቨጳጤᑢቨ ᑷቲᎻᑩᑢᅴᅲᅴᅵͭᅴᅲᅴᅶ ᑷ 

  ቺቲᘭᎊቲᗫᖁᑢቨ ͗ ᢝᣒቨጳጤᑢቨ ᑛቲዱᑿᑢቨ                              ᒢᑻፆᑢቨ ͗ ᡧ ᢕᣌኤᎳቲ። ᓀᏽᘭᏸጕ ᒻ ᡫᣄᎳ ፸ᑿዡᓆ 
 

ᑛቲᏽᑿᑢቨ ᓀᑩᔊ።ቦ ͗ᑛᓆᕓቨ ᒃ፭ᏽᑢቨ 
ᑰዲᑢቨ ቺቨᓗᎣዡ ቲ᠍ዲᎊᓗᑻ ᓀᘭᑢቲኤᑢቨ ᓀᑩᔊ።ᕓቨ ᒢᎳ ኸዟቦ 

 (  :ϝϭϷ΍ ϝ΍΅γϟ΍˺˻ ) ΔΟέΩ 

: ϥϭϧΎϘϟ΍ ϡ΍ΩΧΗγΎΑ ΔϟΩΎόϣϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΟϭ΃ 

                  ˼α˻ -˻ α-˾  =˹ 
 

:ϝΣϟ΍                                                                                                                      
΃=˼                  =Ώ -˻              =Ν -˾                                                                                           

 
 = Ώ˻ – ˽  × ΃ ×˰Ο 

   
= (-˻) ˻ – ˽  ×˼  ×-˾  
     

= ˿˽ >˹ 
                                                                                                    

ϥΎϔϠΗΧϣ ϥΎϳϘϳϘΣ ϥ΍έΫΟ ΎϬϟ ΔϟΩΎόϣϟ΍ 
 
  

                                           
 
 

 

 

 = α                             = α-˺ 

= ϝΣϟ΍ ΔϋϭϣΟϣ            ˬ-˺  

(˽ )ΕΎΟέΩ 
(΃) 

-Ώ ᅱᅱᅱᅱᅱᅱᅱᅱ  н 

ᅴ п   ቦ 

 с ፗ 

˿˽ -(-˻) ᅱᅱᅱᅱᅱᅱᅱᅱ 
 н 

˻  ×˼  
 с ፗ 

˽ 

˼ 

˺ 

˺ 

˺ 

˺ 

 ׵ 

˽ 

˼ 



  

 

: ϝϭϷ΍ ϝ΍΅γϟ΍ ϊΑΎΗ                                                            (˽ ) ΕΎΟέΩ 

  Ώ ( )ϥΎϛ ΍Ϋ·     ιĮ              ΕϧΎϛϭ=ι˼  ˬ  ΎϣΩϧϋα =˿ 
 

 = ι ΎϣΩϧϋ α Δϣϳϗ ΩΟϭ΃̂ 

 
 : ϝΣϟ΍ 

                    ι  ɲ 

  

 

        

 

 

                      

    α   =˻ 

 

 

 

 

 

  ˺       
  α 

  ᅳ       

  ፗ 

 ιൌ        ׵ 
ϙ 

α 

         )έ˷ϳϐΗϟ΍ ΕΑΎΛ :ϙ( 

 ൌ        ˼ ׵
ϙ 

˿ 

 = ϙ˺́        ׵        ιൌ 
˺́ 

α 

= ι ΎϣΩϧϋ̂ :ϥϭϛΗ α       ൌ 
˺́ 

̂ 

 ׶

˺ 

˺ 

˺ 

˺ 



  

 

: ϝϭϷ΍ ϝ΍΅γϟ΍ ϊΑΎΗ                                                                        (˽ ) ΕΎΟέΩ 

  (˰Ο  ) ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

 : ϥ΃ ΕΑΛ΍ 

(˺)  ˰Ο Ώ ΃ ΙϠΛϣϟ΍ ˬ  ϥ ϡ ΃  ΙϠΛϣϟ΍ϥΎϬΑΎηΗϣ 

(˻) ˰Ο Ώ          ϥ ϡ                                        

: ϥΎϫέΑϟ΍  

 
 

 

 

 

 

 

           ˰Ο Ώ ΃ Ą        ϥ ϡ ΃ϥΎϬΑΎηΗϣ 

 έυΎϧΗϟ΍ ϊοϭ ϲϓ Ύϣϫϭ                                                      ϥ΃ ΞΗϧϳϭ 

                   

                         ˰Ο Ώ          ϥ ϡ                

 

 

 

ϡ ΃ 

Ώ ΃ 

˿က˼ 

̂ 
с  =˹̄̀ 

ϥ ΃ 

˰Ο ΃ 

̀ 

˺˹ 
с  =˹̄̀ 

ϥ ϡ 

˰Ο Ώ 

˺˹က˾ 

˺˾ 
=  =˹̄̀ 

ϡ ΃ 

Ώ ΃ 
с с 

ϥ ΃ 

˰Ο ΃ 

ϥ ϡ 

˰˰Ο Ώ 
 ̀̄˹=  ׵

 ׵

 ( ϕ˰Ο Ώ ΃෣  ( ϕ = )ϥ ϡ ΃෢  ) 

 ׵

˺ 

˺ 

˺ 

˺ 



  

 

: ϲϧΎΛϟ΍ ϝ΍΅γϟ΍ (˺˻ )ΔΟέΩ                                                         (˿ ) ΕΎΟέΩ                                                                                               

  ) ΃ (  α  | = ι   Δϟ΍Ωϟ΍ ϥΎϳΑ ϡγέϟ ΏΎΣγϧϻ΍ϭ ϊΟέϣϟ΍ Δϟ΍Ω ϡΩΧΗγ΍- ˻  + |˺ 

 
ϝΣϟ΍ 

 

          ϊΟέϣϟ΍ Δϟ΍Ω                                  |  α  | = ι                 ૚૛  

                    
 
 
 

                             ˻       
   
 

 
ΓΩΣϭ ϰϠϋϷ΍ ϰϟ΍ϭ ϥϳΗΩΣϭ ϥϳϣϳϟ΍ ϰϟ΍ ΔΣ΍ί·                                       ˺  

 
 

 ૚૛ ૛ 

   
   
 
 
 
 
 
 
 
 
 

 
 

α -˻ -˺ ˹ ˺ ˻ 
ι ˻ ˺ ˹ ˺ ˻ 

     ˾     

     ˽     

     ˼     

       ˻     

     ˺     

 ˽ ˼ ˻ ˺  -˺ -˻ -˼ -˽ 

     -˺     

     -˻     

     -˼     

     -˽     

α 

ι 



  

 

 ϊΑΎΗ: ϲϧΎΛϟ΍ ϝ΍΅γϟ΍                                                                   (˿ ) ΕΎΟέΩ 

Ώ (  Ϫϳϓ ϱΫϟ΍ϭ Ώ ϲϓ ϡ΋ΎϘϟ΍  ˰Ο Ώ ΍ ΙϠΛϣϟ΍ ϝΣ  ) 

 = Ώ ΍˾= ˰Ο Ώ   ˬ  ϡγ˺˻ ϡγ 

ϝΣϟ΍ 

 = Ώ ΍˾ ˮ = ) ΍ ( ϕ         ϡγ 

  = ˰Ο Ώ˺˻  = ) Ώ (ϕ     ϡγ̂˹ 

  ˮ =  ) ˰Ο (ϕ              ˮ= ˰Ο ΍ 

αέϭϏΎΛϳϓ Δϳέυϧ ϥϣ 

(      = ˰Ο ΍˺˻)˻ (+˾)˻      =˺˼ ϡγ        2 

   ΃ Ύυ=    1 

 = ) ΃ ( ϕ˿̀က˼́ 1 

 = ) ˰Ο (ϕ˺́˹- (̂˹ +˿̀က˼́  = )˻˻က˿˻ ˾ 1+1 

 

 

 

 

 

 

 

  

˺˻ ϡγ 

΃ Ώ 

˰Ο 

˾ ϡγ 

^ 

^ 

^ 

0 

˺˻ 

˾ 

^ 

^ 
0 0 

0 

0 



  

 

     ˺̀  =          α˾˺ 

 = α˼ 

˻п˼+˼= ι˺˻ 

˼= ι˺˻ʹ ˿ 

 = ι˻ 

˻+α˼ = ι˺˻ 

 ϊϤΠϟΎΑ 

 ϲϠϋ  ϪϤδϘϟΎΑ˺̀ 

˺˻ )ΔΟέΩ 

 ) ΃ (   ϡΎυϧϟ΍ ϝΣ ΔϋϭϣΟϣ ΩΎΟϳϹ ϑΫΣϟ΍ ΔϘϳέρ ϡΩΧΗγ΍                             (˿ ) ΕΎΟέΩ                                                                                      

 

 
                         ϲϓ           ΔϟΩΎόϤϟ΍ ΏήπΑ˼ 

 
  

 ϥϭϛΗϓ 
 
  

 
   ΔϟΩΎόϣϟ΍ ϲϓ νϳϭόΗϟΎΑ 
  

  
 
 

                         ({ = Ρ .  ϡ˼ ˬ˻}) 

 
 
 
 
 
 
 
 

 

} ˻  + α˼  = ι˺˻ 

˾  α˰˰˰   ι   =˺˼ ˻ 

˺˾ αʹ˼= ι˼̂ 

˻ 

˺ 

˺ 

˺ 

˺ 

˺ 

˺ 

˺ 
˻ 

˺ 

˺ 
˻ 

ϝΣϟ΍ 



  

 

 ϊΑΎΗ ϝ΍΅γϟ΍ΙϟΎΛϟ΍ :  

 (Ώ   ) : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ                                                               (˿ ) ΕΎΟέΩ                                                                                                                                                                                 

 ΩΟϭ΃   ι ˬ α 
  

 

 

 

 αΩϳϠϗ΍ Δϳέυϧ ϡ΍ΩΧΗγΎΑ 

 α˻ Ω ΃ =п  ˰Ο Ω 

        =α˻˹п ˺˹      =˺˹  ˻ 

     

 

ι˻ Ω ˰Ο =п  ˰Ο ΃ 

   =ι˺˹ п ˼˹     =˺˹  ˼ 

 

 

 

 

 

 

 

 

 

 ፗ
 

ᅴᅲ ᒃ። ᅳᅲ ᒃ። 
 ቦ 

ቹ 

ᅱዟ  ጕ 

=α˺˹  ˻ 

ι=˺˹  ˼ 

˺ 

˺ 

˺ 

˺ 

˺ 

˺ 

ϝΣϟ΍ 



  

 

 ϝ΍΅γϟ΍ϊΑ΍έϟ΍ : (˺˻ )ΔΟέΩ                                                        (˿ ) ΕΎΟέΩ 

   ) ΃ ( ΎϬΗέ΋΍Ω έρϗ ϑλϧ ϝϭρ Δϳέ΋΍Ω Δόρϗ ΔΣΎγϣ ΩΟϭ΃˺˽  ϡγ 

          Δϳίϛέϣϟ΍ ΎϬΗϳϭ΍ί αΎϳϗϭ˿˼˾ . 

 

: ϝΣϟ΍  

 

                                                                                                                                                                                          

 
 
 
 
 
 
 

                          =     
 
 
 
 
 
 
 
 
 

   ϖϧ            = Δϳέ΋΍Ωϟ΍ ΔόρϘϟ΍ ΔΣΎγϣൣ   ˰ϫ ΎΟ െ   ˰ϫ  ൧ ˻ Ω Ω ᅳ 

ᅴ 

  ˱ϻϭ΃ ϝϭΣϧϟ˿˹  °ϱέ΋΍Ωϟ΍ αΎϳϘϟ΍ ϰϟ· 

 =  ˰ϫ˿˼°ൈ        
ૈ 

˺́˹° 
ൎ  ˺̄˹̂ 

Ω 

  ( ΎΟ :ΔΑγΎΣϟ΍ ΔϟϵΎΑ˿˼°  )ൎ ˹̄́̂  

ᅳ 

ᅴ 

(             ̂́̄˹ – ̂˹̄˺)  ̂́˺Δϳέ΋΍Ωϟ΍ ΔόρϘϟ΍ ΔΣΎγϣ =                         ׵ ൈ        

ൎ  ˺̂̄˿  ϡγ ˻ 

˻ 

˺ 

˺ 

˺ 

˺ 



  

 

 ϊΑΎΗ ϝ΍΅γϟ΍ϊΑ΍έϟ΍ :                                                                (˿ ) ΕΎΟέΩ 

 ϪΗϣϳϗ ϱΫϟ΍ ΩΣϟ΍ ΔΑΗέ ΩΟϭ΃̂̂  (   ΔϳΑΎγΣϟ΍ ΔϳϟΎΗΗϣϟ΍ ϲϓ˾  ˬ̀  ˬ̂  )... ˬ 
 ΔϳϟΎΗΗϣϟ΍ ΩϭΩΣ ωϭϣΟϣ ΩΟϭ΃ ϡΛ 

 
: ϝΣϟ΍ 

 
Ρ˺  =˾          = ˯      ˬ̀ – ˾  =˻  
Ρ ϥΡ =˺ ( + ϥ -˺) ×  ˯ 

̂̂ = ˾ +(  ϥ-˺  ) ×˻ 
̂̂-˾ ( =  ϥ– ˺  × )˻ 

̂˽ ( =  ϥ– ˺  × )˻ 

˽̀  ( =  ϥ– ˺ ) 

 = ϥ˽́ 

˰˰˰˰Ο˽́                 =[Ρ˺ Ρ +ϥ] 
 

˰˰˰˰Ο˽́            =[˾  +̂̂] 

 

˰˰˰˰Ο˽́ =˻˽̂˿  

 ᒇ        

 ᅴ  

ᅶᅺ 

 ᅴ  

˺ 

˺ 

˺ 

˺ 

˺ 

˺ 



  

 

 : ϊΑΎΗέΎΑΗΧ΍ ΝΫϭϣϧ  ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-  έηΎόϟ΍  ϑλϠϟ– ΕΎϳοΎϳέϟ΍ ΓΩΎϣ-  ϲγ΍έΩϟ΍ ϡΎόϟ΍˻˹˻˼/ ˻˹˻˽ϡ. 
 Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ ˰˰˰˰˰˰ ϲϧΎΛϟ΍ ϡγϘϟ΍ 

 
 ( ΩϭϧΑϟ΍ ϲϓ : ϻϭ΃˺ – ˻ )  ϝϠυ           ϝϠυϭ ΔΣϳΣλ ΓέΎΑόϟ΍ ΕϧΎϛ  ΍Ϋ·         ΓέΎΑόϟ΍ ΕϧΎϛ  ΍Ϋ·

 Δ΋ρΎΧ:- 
                                                          

 (˺ ϝϭρ )  Ύϫέρϗ ϑλϧ ϝϭρ ϲΗϟ΍ Γέ΋΍Ωϟ΍ αϭϘϟ΍˾  ΎϬγΎϳϗ Δϳίϛέϣ Δϳϭ΍ί ϝΑΎϘϳϭ ϡγ 
        (˺က˻  ) Ω ϱϭΎγϳ˼ ϡγ 

 
 (˻  ) Ω΍ΩϋϷ΍ ΕϧΎϛ ΍Ϋ·˽  ˬ˺˿  ˬ α ˬ˺˻́  ϥΈϓ ΔΑγΎϧΗϣ   = α˼˻  
 
 
 

( ΩϭϧΑϟ΍ ϲϓ :ΎϳϧΎΛ́-˼ϝϛϟ   )  ΔΑΎΟϹ΍ ϰϠϋ ϝ΍Ωϟ΍ ίϣέϟ΍ ϝϠυ ˬ ΢ϳΣλ ρϘϓ ΎϬϧϣ ΩΣ΍ϭ Ε΍έΎϳΗΧ΍ ΔόΑέ΃ ΩϧΑ
ΔΣϳΣλϟ΍  

  
 (˼  ) : ϭϫ                Δϳϭ΍ίϠϟ ϲϧϳΗγϟ΍ αΎϳϘϟ΍ 

 

     ˼˹˹ o                         ˼˼˹ o                     ˼˺˾ O                ˼˺˹ o  

                              
 

 (˽  ) έΑϛϷ΍ ΙϠΛϣϟ΍ ρϳΣϣ ϥΎϛ ΍Ϋ· ˬ             ΔΑγϧΑ ϥΎϬΑΎηΗϣ ϥΎΛϠΛϣ˽˾  ΙϠΛϣϟ΍ ρϳΣϣ ϥΈϓ ϡγ
 ϱϭΎγϳ έϐλϷ΍ 

  

     ˼˹                         ϡγ˼˾                        ϡγ˽˹                       ϡγ˽˾ ϡγ 
 
 
  (˾  )] ˻  ˬ̀  )ဝ ] -˺  ˬ˼ = ) 

             
      (˻  ˬ˼                      )] ˻ ˬ˼  (                     )˻  ˬ˼ [                  ] -˺  ˬ̀ ) 

 
  

 
 (˿  ) = ω Δϣϳϗ : ϝΑΎϘϣϟ΍ ϝϛηϟ΍ ϲϓ 

           
 

    ˼                   ϝϭρ ΓΩΣϭ˽                ϝϭρ ΓΩΣϭ˾                 ϝϭρ ΓΩΣϭ˿               ϝϭρ ΓΩΣϭ 
 

          
  

ʋ ᅳᅳ 

ᅸ 

ᅴ   

ᅵ 

˺˻ 

˺˹ 

ω 

˾ 



  

 

 : ϊΑΎΗέΎΑΗΧ΍ ΝΫϭϣϧ  ϰϟϭϷ΍ Δϳγ΍έΩϟ΍ ΓέΗϔϟ΍-  έηΎόϟ΍  ϑλϠϟ– ΕΎϳοΎϳέϟ΍ ΓΩΎϣ-  ϲγ΍έΩϟ΍ ϡΎόϟ΍˻˹˻˼/ ˻˹˻˽ϡ. 
 

 (̀ )  ( ΔϳγΩϧϬϟ΍ ΔϳϟΎΗΗϣϟ΍ ϲϓ-˾  ˬ˺˹  ˬ-˻˹  ˬ˽˹  = α  ϥΈϓ ) α ˬ 
 
 

                ́˹                             - ́˹                        ˽˻                           -˽˻                           

          
 (́  ) ΔϧϳΎΑΗϣϟ΍ ϝΣ ΔϋϭϣΟϣϟ ϲϣΗϧΗ ϲΗϟ΍ ΔϣϳϘϟ΍-˽  <-˽  α-˻  <́   : ϲϫ 
 
  

                -˺                             ˻                             ˼                             -˼              
 
 

 
 

 Δϳϋϭοϭϣϟ΍ ΩϭϧΑϟ΍ ΔΑΎΟ· Δϗέϭ 
 

ϝ΍΅γϟ΍ ϡϗέ ΔΣϳΣλϟ΍ ΔΑΎΟϹ΍ 

 (˺ ) ΃ Ώ 
 

 (˻ ) ΃ Ώ 

 (˼ ) ΃ Ώ Ο˰ Ω 

 (˽ ) ΃ Ώ Ο˰ Ω 

 (˾ ) ΃ Ώ Ο˰ Ω 

 (˿ ) ΃ Ώ Ο˰ Ω 

 (̀ ) ΃ Ώ Ο˰ Ω 

 (́ ) ΃ Ώ Ο˰ Ω 
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