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� : �⃗⃗⃗ , �⃗⃗⃗ , �⃗⃗⃗ : ⃗⃗⃗⃗ , ⃗⃗⃗⃗ , ⃗⃗⃗⃗ 
� /�� = [ � � �� � �� � � ] � /�� = [ ]

� , � , � � 
� /� = � /�� . � /�� − = [ ]
�



� /� = �= [cos − sinsin cos ] [ cos − sinsin cos ] [ cos � sin �− sin � cos �]
= [cos − sin cos sin sinsin cos cos − cos sinsin cos ] [ cos � sin �− sin � cos �]
= [cos cos � − sin sin sin � − sin cos cos sin � + sin sin cos �sin cos � + cos sin sin � cos cos sin sin � − cos sin cos �−cos sin � sin cos cos � ]

- =  sin ≠ −   ≠ +=  sin−
� =  tan− (− ⁄ )=  tan− (− ⁄ )

- =  − = −9 °+ � =  tan− ( ⁄ )
- =   =  9 °− � =  tan− ( ⁄ )

�� = = tan− ( ⁄ )
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 = ( )
⃗⃗ ⃗⃗ ⃗⃗  = ( )

⃗⃗⃗⃗ ⃗⃗ = ( ) ⃗⃗ ⃗⃗ ⃗⃗  = ( )
⃗⃗ ⃗⃗ ⃗⃗  

(  , ⃗⃗ ⃗⃗ ⃗⃗  ̂ ) = cos−  . ⃗⃗ ⃗⃗ ⃗⃗  ‖  ‖‖⃗⃗ ⃗⃗ ⃗⃗  ‖
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≈ √ � ≈ √ �
� �

� � < 5,99 = ,95
� = � = 5,99 � √� �



= √ − − + − −
= { , = … }

 = { , + , … , + − }

| + − + | <   ∀ ∈ [ ; − ]�
� = − +�� �



< − +
� = − + ∑�

�
, = − � +�





- 

- 

- 

- 

- 

- 









http://www.campbellcollaboration.org/resources/effect_size_input.php
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, , ,�  ⃗ , ,
||

=  cos(�⁄ )=  . sin(�⁄ )=  . sin(�⁄ )=  . sin(�⁄ )
�′ = ∗ � ∗ ̅�, , , , � �′, ′, ′, ′̅  ̅ , − ,− ,−

′′ ∗



∗ , , ,, , ,, , ,
| = − − −= + + −= − + += + − +



 

 













� � /�� = [− −− ]
= ,√ , + ,



= ,√ , + ,
, , , ,

� � /�� = [ − − − ++ − − −− + − − ]
, = −
, = − −, , ,

[ − − − ++ − − −− + − − ] =  [− −− ]

||
==== √ +



� �  /� �  = � �  /� � − � �  /� �



� �  , �é/� �  = � �  /� � − |
� �  , �é/� � = � �  /� � ∗ � �  , �é/� �  













 



























 

  

























 

  





 







 



 

 





 





 

 





 

  





















 

 



 

 

 


