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฀سقسمتمو฀:฀قضیه฀فیثاغوذس฀ي฀฀

฀฀฀���(Q�(฀�&)x฀7�9�฀JN��฀NJ฀�V)V(฀�)�฀��cx฀P(฀�}�฀��(J(฀NJ฀฀฀)9�t฀�฀��cx฀�,฀r�On�฀฀฀2)�-8(฀�฀�)�,฀(N฀TN�p

���|฀���฀฀

฀فیثاغوذسقضیه(قضیه x฀(&�฀):ي 7�9�฀ O�฀ NJ฀฀),฀ O4�฀ l,O�฀ ���(Q�(

3V(฀O,(O,฀�!฀O��J฀l�b฀�J฀�)�n,O�฀k��=��฀฀

฀฀

฀اثبات฀:฀฀

��DO��1�l�b฀�,฀�n,O�฀ba ��฀�VN฀฀���|�฀�&)x฀7�9�฀N)�@฀l,O�฀��(฀NJ฀U1V฀k�b(฀),฀���(Q�(b�฀a฀

��฀��}[4฀���J�฀฀

��DO��2�฀3�)D฀�,฀)�,฀�฀̀`P฀�K�5W�฀3[����฀��^(฀7�9�฀),฀�฀O��K��฀),฀7�9�฀N)�@฀��(�฀฀

ADBC 



฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀


 ADEABC
90 D̂Ĉ
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�P฀�)�฀��)W4฀K��|฀��)|฀(N฀O�฀฀฀฀:20تمرین

 )cos( 150�฀4฀฀120tan�฀1฀฀

 )sin( 

2
13�฀5฀฀)cos( 135�฀฀฀2฀฀

฀ )sin(  3�฀6฀฀)cot( 210�฀3฀฀

฀฀
฀K��|฀3,)8฀(N฀O�P฀��)W4฀�฀฀:21تمرین

2
3135210301352  )tan()cos().cot()sin( ฀฀

22:฀��)W4฀NJ฀�)<฀�,฀O�P฀x���(P฀{�฀K��J฀N(Ox฀+V)��฀��฀฀

฀)cos()sin( xx  10฀฀฀฀

฀�D฀�K�Z),฀O��K��฀��5�฀K�),฀���(P฀�J฀�฀U0�฀฀
408029010  xxxx฀฀

฀฀
���฀฀

฀฀:تمرین฀براي฀حل

23:฀K�N�!฀3VJ฀�,฀(N฀O�P฀�)�฀2N)-m฀w�xJ฀N(Ky�฀�฀฀

)cos(
3

25฀�:฀฀฀ ฀฀฀฀ ฀฀฀฀ ฀฀฀฀฀฀ ฀฀฀ ฀)  ฀฀฀ ฀฀฀ ฀฀฀tan( 
6
11฀�*)sin(  ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀

4
3�s�(฀฀

24:฀฀�|฀K��J฀�)[�฀0
2

 )cos()sin( 
฀฀

25:฀K�N�!฀3VJ฀�,฀(N฀O�P฀�)�฀2N)-m฀P(฀{�฀O�฀�JKm฀N(Ky�฀�฀฀

 )tan()cot()tan(  13515030�s�(฀฀






)tan()cos()cos(

)sin()cos()cos()sin(




45135225
30270120240�*฀฀

26฀:)D฀) �^tan(...)tan()tan()tan(  180604020 K�N�!฀3VJ฀�,฀(N฀�฀฀
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27:฀฀�^)D฀
)cos(

)sin(




2401
300


K�N�!฀3VJ฀�,฀(N฀�฀฀

28:฀K��|฀���� n4฀(N฀�,)y�฀2N)-m฀�JKm฀N(Ky�฀�฀฀

฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀
)tan(

)sin()cos(




45
150240




A฀฀

29:฀K��|฀3,)8฀(N฀O�P฀�)�฀��)W4฀�5VNJ฀�฀฀

�฀s�(฀฀

1
2

2
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 )tan()tan()sin()cos()cos()sin( xxxxxx



฀฀

)cos()cos()cos()sin()sin(  20160221555703 �*฀฀

30:฀�g,(N฀�K��|฀3,)8฀(N฀O�P฀฀฀฀ ฀฀฀ ฀฀฀ �฀

040504101402230  )sin()cos()sin()sin()sin( ฀฀

31:฀�(O@฀�K�Z),฀�5Z(J฀�)W}�฀T���V฀�|฀3t)�฀�(�4฀��฀���(P฀�J฀)�!฀�N�g@฀T���W|฀�(O,฀฀฀

32:฀K��|฀�VNO,฀(N฀O�P฀�)�฀��)W4฀�5VNJ฀�฀฀

)sin()sin(  60840 �฀s�(฀฀
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)sin()sin(  155875 �฀J฀฀
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฀฀مسدرسو:฀฀مثلثاتی฀توابع฀฀฀ ฀

7E,฀�,฀J�N�฀P(฀�-x��4)9�9�฀l,(�4฀�฀��฀�D฀(N฀O�P฀�)9�฀

���|�฀฀

฀฀฀�O��(J฀k)n�Z฀�|฀JN(J฀�}�t฀�฀FO@฀�P),฀O�Z฀{�฀฀฀�!฀�

15฀3V(฀O5�฀฀���^)t�O�(J฀Q|O�฀�฀฀฀)�4฀{�t฀�฀FO@฀��(฀�

฀���P฀CgV203V(฀O5�฀฀�฀��,)|฀O�฀k)u4N(฀�|฀3V(฀Cb(�

K��)�฀��,)|A฀฀฀���(P฀O��� q4฀),฀�฀฀฀�(O�,฀�฀K�|฀��฀O��� q4฀

3Z��฀�(�4฀��฀��,)|฀k)u4N(�฀฀

 sinsin.sin 15 OAOH
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OH฀฀

sin1520 OHOKKHh฀฀

sin1520 h฀฀

฀{�฀(N฀v�t฀l,)4฀�,)[�฀l,)4฀Oمثلثاتی�฀تابعK��)�฀��฀��P฀2�(�'V฀�,฀l,)4฀��(฀�,฀�<�4฀),฀K��J฀GV)0฀O�฀฀

s�(฀��|฀�5x�฀(N฀��,)|฀k)u4N(120K�N�!฀3VJ฀�,฀(N฀�฀฀

฀*฀�K��|฀���� n4฀(N฀��,)|฀k)u4N(฀�O9|(KD฀N(Ky�฀�฀��x(KD฀N(Ky��฀฀

฀:฀����(P฀�|฀�K��|฀���� n4�฀��,)|฀k)u4N(฀)4฀KZ),฀NKy@20J�Z฀O5�฀�฀฀

���฀฀

฀لاو฀قسمت฀:مثلث฀توابع฀฀اتی฀฀

฀฀฀K����฀��฀�4)9�9�฀l,)4฀(N฀�4)9�9�฀�)�฀3-W�฀��)Z฀l,)4฀O�฀�฀฀฀�)��฀l,)4xxf cos)( �xxf sin)( ฀

฀฀฀K�5W�฀�4)9�9�฀�)�฀l,)4฀��O4฀�J)V�฀฀฀��,฀��gy�฀K�@฀*)I5�(฀�X�N฀��O4฀�J)V฀�n,(�4฀���@฀N(J���฀�VN฀�(O,฀

5I�฀�)�5VJ฀��N฀)��!฀�JO|฀(K�0฀�฀��J)n�฀{�|฀2)_��,)�฀�gy�฀X�N฀�KZ),฀���฀฀

฀฀l,)4฀N(J���฀xxf:1مثال sin)( ��^)t฀NJ฀(N฀฀�],[ 20K��|฀�VN฀�฀฀

฀�D฀���J)n�฀{�|฀�,฀(N฀l,)4฀N(J���฀P(฀�gy�฀K�@฀(K5,(���|฀��฀*)I5�(฀�฀�KZ฀�J(J฀��฀฀
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฀�)�฀l,)4฀N(J���฀xxf:1تمرین cos)( �฀xxf sin)( ��^)t฀NJ฀(N฀฀�],[  22K��|฀�VN฀�฀฀

���฀฀

฀دقسمتمو฀:฀฀฀مثلثاتی฀توابع฀฀

�P(JO0฀��฀l,(�4฀��(฀\(�H฀�VNO,฀�,฀��(J(฀NJ฀��฀฀

฀1خاصیت:฀฀�O9|(KD฀N(Ky�฀�max฀��)�฀l,)4xxf cos)( �฀xxf sin)( ฀O,(O,฀1฀N(Ky�฀�฀

฀��x(KD�min฀�฀O,(O,฀)��!1�KZ),฀��฀�฀฀

฀2خاصیت:฀���(J฀�)�฀l,)4฀�xxf cos)( �฀xxf sin)( �m��=�฀฀)��!฀JO,฀�฀�y�yD฀J(Km(฀�

�P),฀�],[ 11KZ),฀��฀฀฀�฀฀

฀3خاصیت:฀l,)4฀xxf sin)( JNM�฀��฀2)_5I�฀"K-�฀P(฀�l,)4฀���฀xxf cos)( �gy�฀P(�),( 10฀

JNM�฀���฀฀

฀฀฀4خاصیت:฀฀K�5W�฀*�)�5�฀l,)4฀�J฀��(฀฀�J�Z฀��฀N(O}4฀)��!฀N(J���฀���n�฀�^(�t฀NJ฀��n�฀�฀O�฀��f฀฀฀P(฀{��

�N�J฀(N฀)�฀��^)t฀��(K��)�฀��฀*�)�4฀�฀�l,)4฀�J฀��(฀*�)�4฀�฀�N�J2TKZ),฀��฀�฀฀
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฀l,)4฀N(Ky�฀xxf:2تمرین 32sin)( �gy�฀NJ฀(N฀�
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xK�N�!฀3VK,฀�฀฀
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
xK�N�!฀3VK,฀�฀฀
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6

x0j2b�฀ 7/฀e�฀�2฀�฀฀
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2
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3
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xxf sin)( 23 ฀฀

฀حل฀براي฀تمرین:฀฀

6:฀฀N(Ky�฀��x(KD฀�฀�O9|(KDK�,)�,฀(N฀O�P฀l,)4฀�฀฀
xxf cos)( 53 ฀฀

7฀:฀N(Ky�฀��x(KD฀�฀�O9|(KDK�,)�,฀(N฀O�P฀l,)4฀�฀฀
xxf sin)( 27 ฀฀
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s�(฀��)�฀��f฀�,฀�f)y�฀NJ฀T���V฀l,)4฀N(Ky�฀O9|(KD
2

2 
  kx3V(฀�฀฀

*฀��x(KD�)�฀��f฀�,฀�f)y�฀NJ฀T���V฀l,)4฀N(Ky�฀
2

32 
  kx3V(฀�฀฀

9:฀฀฀฀l�,(�4฀JN���฀NJ฀(N฀O��P฀2���<฀P(฀{��฀O��฀�5�VNJ)�฀)�฀�5VNJ฀xxf cos)( ฀�฀xxf sin)( ฀฀฀ ฀฀฀ ฀

K��|฀���� n4�฀฀

s�(฀����(J�m��=�฀T���V฀l,)4฀�฀�฀��� ��� ��� ��� ��� ��� ��� ��� ��� ��m��=�฀�!฀JO,฀�฀�฀��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �3V(�฀฀

*฀����(J�m��=�฀T���W|฀l,)4฀�฀�฀��� ��� ��� ��� ��� ��� ��� ��� ��� ��m��=�฀�!฀JO,฀�฀�฀��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���3V(�฀฀

.฀��)�฀��f฀NJ฀T���V฀l,)4฀N(Ky�)( Zk฀kx ฀฀฀ O,(O,฀�฀��� ��� ��� ��� ��� ���3V(�฀฀

2�฀�)�฀��f฀�,฀�f)y�฀NJ฀T���W|฀l,)4฀N(Ky�฀฀��� ��� ��� ��� ��� ��� ��� ��� ���3V(฀฀฀ Ou^฀),฀O,(O,�฀฀

:�฀T���W|฀l,)4฀N(Ky�฀O9|(KD฀฀฀฀��� ��� ��� ��� ��� ��� ��� ���฀3V(�)�฀��f฀�,฀�f)y�฀NJ฀�|)( Zk฀kx 23V(฀�฀฀

B����W|฀l,)4฀N(Ky�฀�x(KD฀฀T฀฀฀��� ��� ��� ��� ��� ��� ��� ��� �฀3V(฀�)�฀��f฀�,฀�f)y�฀NJ฀�|฀��� ��� ��� ��� ��� ��� ��� ��� ���K�!฀��฀3VJ฀�,�฀฀
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10:฀K��|฀�VN฀(N฀O�P฀l,(�4฀N(J���฀฀฀�฀฀

xy sin 1�฀*฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀xy cos3�฀s�(฀฀
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฀سقسمت฀مو฀:مسئله฀حند฀لگاذیتمیحل฀و฀نمایی฀توابع฀کاذبردي฀ي฀฀

฀��(฀NJ��'W�฀�J฀�,���|฀��฀�N)Z(฀��5�N)��฀�฀��)��฀l,(�4฀�JO,N)|฀��฀฀

฀الف฀:ذشد฀به฀مربوط฀باکتريمسائل฀฀฀
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�2(O��� q4฀+�Ob�฀K�����฀฀

x
CVx


฀฀

K��|฀�<�4฀฀฀s�On4฀w-f฀�|฀�Ob)�฀�J(J฀��K�|(O0฀+�฀��฀�O��฀�P(K�(฀KD(�฀Kx)t฀�KZ),฀O�P฀JN(��฀NJ฀+�p(฀(M�

J�Z฀��฀�J)u5V(�฀฀

฀s�(฀��W�)y�฀�(O,��n�)<฀K�@฀)�฀�J฀฀��J(J฀�O��฀�P(K�(฀KD(�฀�|฀�N)�!฀KZ),฀2�)u5�฀)��!฀�)��฀฀฀฀

��9��฀�W�)y���฀�)�N฀+WDO,฀�}�฀J�V฀�|฀3|OZ฀�J฀J�V฀฀฀N�J฀+WD฀O,฀�O��J฀J�VKZ),�฀฀

฀฀฀*฀�฀�W�)y�฀�(O,�฀฀฀�n�)<฀K�@฀)�฀�J฀�฀฀฀K�Z),฀O,(O,฀)��!฀�)�฀U�)�N(�฀�|฀฀฀฀����)���฀���฀฀฀K��N(J฀2�)�u5�฀�)���฀

��9��฀฀฀฀3|OZ฀�J฀O�P฀2)m�f(฀�,฀�<�4),x฀y �฀฀�฀฀฀K��N(J฀��)W�฀����)��฀���฀K�5W�฀O,(O,฀N)�n�฀r(OE�(฀�(N(J

3|OZ฀(M�y3|OZ฀),฀�W�)y�฀NJ฀�O5�,฀3|OZ฀��K�|(O0฀P(฀xJ�Z฀��฀*�WE�฀�฀฀

��K�|(O0฀+�Ob฀฀N)�n�฀r(OE�(฀฀����)��฀฀�฀฀
2�0฀฀2฀฀10฀฀3|OZ฀x฀฀฀฀
1�0฀฀2฀฀20฀฀3|OZ฀y฀฀฀฀

฀฀
฀مثال:�฀(N฀O�P฀�)�฀�J(J฀��K�|(O0฀+�Ob฀K��|฀�-V)E�฀฀

6฀�฀8฀�฀3฀�฀9฀�฀4฀฀

2)( xxi ฀฀xxi ฀฀xi฀฀

4฀฀2�4฀฀
9฀฀39฀฀
9฀฀3�3฀฀
4฀฀28฀฀
0฀฀06฀฀
26฀฀���฀฀30฀�฀l�<฀฀

6
5
30
 

n

x
x i����)��฀฀฀
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22ي฀صفحه

25
5
262

2 /
)(




 
n

xxiU�)�N(�฀฀฀

฀28225 // N)�n�฀r(OE�(฀฀฀

380
6
282

/
/


x
CV

฀฀฀2(O��� q4฀+�Ob฀฀

���฀�K�Z),฀O,(O,฀�N)�!฀�)�฀�J(J฀�)�4฀O�(฀3V(฀Ou^฀)��!฀2(O:نتیجه q4฀+�Ob�฀฀

���฀฀

฀حل฀براي฀تمرین:฀฀

15:฀K��|฀�-V)E�฀(N฀2(O��� q4฀+�Ob฀O�P฀�)�฀�J(J฀�(O,฀�฀฀

12฀�฀15฀�฀3฀�฀6฀�฀9฀฀

16:฀฀2(O��� q4฀+�Ob฀O�(฀10฀O,(O,฀�J(J฀2฀O,(O,฀)��!฀����)��฀�฀4K�N�!฀3VJ฀�,฀(N฀)�฀�J(J฀U�)�N(�฀�KZ),฀�฀฀

17:฀฀฀฀�m��=�฀{�฀�)�฀�J(J฀�)�4฀O�(฀�|฀K��J฀�)[�฀฀฀฀�)�฀�J(J฀�฀฀฀3�-9�฀JKm฀NJ฀(N฀�N)�!k�฀฀฀����|฀*O�b฀

K�|฀���฀�O��� q4฀)��!฀2(O��� q4฀+�Ob�฀฀

18:฀฀฀฀�m��=�฀{�฀�)�฀�J(J฀�)�4฀O�(฀�|฀K��J฀C�b�4฀฀฀฀�)�฀�J(J฀�฀฀฀3�-9�฀JKm฀),฀(N฀�N)�!k฀฀฀����|฀l��<฀฀�

q4฀+�Ob����K�|฀��฀�O��� q4฀�@฀)��!฀2(O฀฀

19:฀฀฀฀฀�m��=�฀{�฀�)�฀�J(J฀฀฀K��(฀�K�Z฀�O��฀�P(K�(฀O5�฀+WD฀O,฀�N)�!฀�)�฀�J(J฀�฀�฀฀฀�O���฀�P(K��(฀K�D(�

2(O��� q4฀+�Ob฀฀฀ �฀N)�n�฀r(OE�(฀�฀U�)�N(�฀�฀����)��฀฀฀ �)�N)�n�฀[�฀(NK��|฀]I�฀฀

20:฀฀฀e]f฀3T�฀฀฀eFc](\฀Qj฀h�f฀d/�/฀h฀฀฀0a9��฀hb�8\฀h2�\�฀h�f฀d/�/฀h฀�d2��2/฀฀฀^�฀6`��j2�b฀b฀_kU`�k\฀h

� KT฀^�c!฀i\฀e)฀eFc](\฀฀

21:฀฀�m��=�฀{�฀�)�฀�J(J฀�)�4฀O�(฀)��!฀����)��฀�฀��)W�฀�N)�!฀�5KZ),฀฀�฀�)�฀]H)Z฀P(฀{�฀O�฀N(Ky�

K�W���,฀(N฀O�P�฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀฀s�(฀�)��฀฀฀��*฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀�฀N)�n�฀r(OE�(฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀

22:฀�m��=�฀{�฀����)��฀฀�N)�!฀�)�฀�J(J฀�5฀)��!฀U�)�N(�฀�฀123V(฀�฀฀�V฀(N฀)�฀�J(J฀�)�4฀�|฀�4N�^฀NJ

K�W���,฀(N฀K�K<฀�)�฀�J(J฀U�)�N(�฀�฀����)��฀����|฀O,(O,฀฀฀�฀
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23ي฀صفحه

23:฀P(฀Ou�฀�J฀�N)|฀2N)��฀2(P)�5�(฀฀NJ฀�)�[�)�P!฀{�฀��VO0฀53V(฀O�P฀2N�^฀�,฀�N)|฀P�N฀฀�฀K��|฀���� n4

3V(฀O5[�,฀{,฀�(K|฀��m฀3xJ฀�|�฀฀

28฀�฀26฀�฀23฀�฀22฀�฀21฀�฀B฀฀฀ ฀฀฀ ฀฀฀ ฀�฀฀฀ ฀฀฀ ฀฀฀27฀�฀฀฀26฀�฀24฀�฀23฀�฀20฀�฀A฀฀
฀฀

24:฀฀฀฀BO�Z฀��,฀���m฀���P!฀{�฀NJ฀3|OZ฀�(O,฀�(P��!฀Y�(J฀P(฀�Ou�฀;�0฀��4฀{�฀�VK��฀�฀�b)�N฀2(O��฀

฀฀฀��K<฀3V(฀O�P฀�฀฀฀)��฀��b)�N฀����P!฀�(K�|฀NJ฀��4฀��(฀�|฀K��|฀���� n4฀U1V฀�฀K��|฀��)|฀(N฀��K<฀�)�฀��)H

K�)��฀3|OZ฀3V(฀O5�,฀�VK��฀�฀฀฀�(O@฀

s�JN฀฀P��!฀Y�(J฀�)�฀฀�b)�N฀฀�VK��฀฀
1฀฀�K�D(฀�WE�฀฀15฀฀12฀฀
2฀฀��)bN฀��m฀฀11฀฀16฀฀
3฀฀�O-|(฀)bN฀฀12฀฀10฀฀
4฀฀���m฀K�D(฀฀18฀฀17฀฀
5฀฀�xJ)^฀��WD฀฀19฀฀20฀฀

฀฀฀฀฀฀฀฀میانگین
฀฀฀฀฀฀฀฀واذیانس
฀฀฀฀฀฀฀฀انحراف฀معیاذ
฀฀฀฀฀฀฀฀ضریب฀تغییرات

฀฀

���฀฀

฀฀

฀฀

฀฀

฀฀

฀฀

฀฀

฀฀

฀฀
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24ي฀صفحه

฀฀حاذك฀ها

฀฀฀�m��=�฀{�฀NJ฀฀฀฀�N)�!฀�)�฀�J(J฀��K�Z),฀�KZ฀+4O�฀���Q�฀O�p฀2N�^฀�,฀�!฀�)�฀�J(J฀�|฀m฀฀฀���(฀eV�฀JK

฀฀฀(N฀)�฀�J(J��)��฀฀฀)�฀฀��J฀zN)@฀฀฀�฀฀฀),฀(O�!฀�฀K��)�฀��2Q฀฀฀K��J฀��฀Y�)��฀�฀฀฀Of฀P(฀฀��)��฀�t�฀����฀� �฀�(฀฀฀฀(N฀)�฀�J(J฀�

��(฀zN)@��฀1Q�฀�฀฀��)�������฀���J฀��V฀zN)@฀(N฀)��!฀���฀3Q�K��)�฀��฀�฀฀

�����V฀)4฀�K��|฀��(฀�)�฀zN)@�฀฀฀:مثال n4฀(N฀O�P฀�)�฀�J(J฀��฀฀

19฀�฀31฀�฀25฀�฀18฀�฀32฀�฀43฀�฀41฀�฀34฀�฀18฀�฀27฀�฀14฀�฀23฀�฀15฀�10฀�12฀฀฀฀
�D�฀฀

฀฀

฀฀

฀(M���(฀zN)@�฀151 Q฀฀฀฀฀฀ ���J฀zN)@�฀�฀��)��฀�232 Q฀�฀��V฀zN)@�฀323 Q฀฀

฀฀฀توجه:฀฀฀���)��฀����V฀�฀���(฀�)�฀zN)@฀���� n4฀�(O,฀���฀���|฀��฀�-V)E�฀(N฀��)��฀(K5,(฀�)�฀zN)@฀���� n4฀�(O,฀

ZO(J฀3|J�Z฀���฀�J฀฀฀�฀

฀اي฀جعبه฀دامنهنموداذ฀حاذکیو฀میان฀ي฀฀

฀฀฀JO|฀���� n4฀�!฀{�|฀�,฀�(�4฀��฀(N฀�J(J฀��K�|(O0฀�)�N)�n�฀�|฀�N(J���฀�฀�(฀�-n<฀N(J���฀�,฀��V��฀�N(J���

3V(�฀��)��฀r(Of(฀NJ฀(N฀�J(J฀��K�|(O0฀N(J���฀��(฀K[|฀��฀O��_4฀�,฀(N฀���V฀�฀���(฀zN)@฀P(฀Kn,฀�฀�-x฀�฀�฀��(

J���฀฀฀�m��=�฀{�฀�)�฀�J(J฀���V฀)4฀���(฀�)�฀zN)@฀�฀�J(J฀��O5[�,฀�฀��O5�|฀{�|฀�,฀N(฀฀฀N)��!฀�฀฀฀���VO4฀�

J�Z฀���฀฀

฀฀

฀฀

฀฀

฀฀฀KZ)-�฀�-n<฀eV�฀��)��฀�3V(฀�}��฀�(฀�-n<฀N(J���฀NJ฀�฀฀฀)�฀�J(J฀3�V฀�!฀NJ฀�J�Z฀��)�5�฀3�V฀O�฀�,฀��)��

K�5W�฀O4฀�K�|(O0฀)�฀�J(J฀O��J฀3�V฀NJ฀�฀K�O5}�JQ�฀��฀�,�฀฀

1Q 2Q 3Q

43฀�41฀�฀34฀�32฀�31฀�27฀�25฀฀฀฀ �23฀�฀19�฀18�฀18�฀15�14฀�฀12฀�10฀฀

�J(J฀��O5�| ���(฀zN)@ O5[�,�J(J฀�����J฀zN)@ ���V฀zN)@

Min Max
1Q 2Q 3Q
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25ي฀صفحه

฀฀฀{�฀฀฀�J)5t(฀N�J฀�)�฀�J(J฀J�<�฀2N�^฀NJ฀�|฀O��J฀N)�n��2O�0฀�฀฀฀JO���฀���฀N(Ox฀�J)u5V(฀JN��฀�฀����(J฀฀฀�)���฀�

3V(฀�|N)@฀����(J฀(N฀���V฀zN)@฀P(฀���(฀zN)@฀�b)u4฀),฀(N฀�!฀�฀K��)�฀��฀�|N)@฀�)��฀�IQR฀��฀Y�)��฀

K��J�฀฀

13 QQIQR ฀฀

�22�4��฀:฀J(Kn4฀��WD฀�)مثال�,฀฀Q�Ox฀��฀�฀o),฀{�O�Z฀(NJ3V(฀�฀�฀(N฀)�฀�J(J฀��(฀�(฀�-n<฀N(J���฀��VO4

���(J฀�฀�J���฀�|N)@฀�)��฀�฀(NK��|฀�-V)E��฀฀

8฀�฀7฀�฀7฀�฀6฀�฀5฀�฀5฀�฀4฀�฀4฀�฀4฀�฀3฀�฀3฀฀฀�฀฀฀2฀�฀฀฀2฀�฀2฀�฀2฀�฀2฀�฀2฀�1฀�฀1฀�฀1฀�1฀�฀1฀฀

฀�D�฀฀

฀8฀�฀7฀�฀7฀�฀6฀�฀5฀�฀5฀�฀4฀�฀4฀�฀4฀�฀3฀�฀3฀�฀฀฀฀2฀฀฀�฀2฀�฀2฀�฀2฀�฀2฀�฀2�฀1฀�฀1฀�฀1�฀1฀�฀1฀฀

8max฀�฀53 Q฀�฀฀฀52
2

32
2 /


Q฀�฀฀฀21 Q฀�฀฀฀1min฀฀

฀฀

฀฀

฀฀

32513  QQIQR���(J฀�|N)@฀�)��฀�฀฀

฀حل฀براي฀تمرین:฀฀

24฀:฀�)�฀�J(J฀K�O��,฀Oj�฀NJ฀(N฀O�P฀฀฀�฀

฀19�฀31฀�฀25฀�฀18฀�฀32฀�฀43฀�฀41฀�฀34฀�฀16฀�฀27฀�฀14฀�฀23฀�฀15฀�฀10฀�฀12฀฀

฀s�(฀���(฀�)�฀zN)@��V฀)4฀�K��|฀���� n4฀(N฀O�P฀�)�฀�J(J฀��฀฀

฀*฀����(JK��|฀�-V)E�฀(N฀�|N)@฀�)��฀��฀฀

฀:฀�K��|฀��VO4฀�(฀�-n<฀N(J����฀฀

25:฀฀��(฀�)�฀zN)@��V฀)4฀�฀฀฀���(J฀��฀�|N)@฀�)��฀�K��|฀�-V)E�฀(N฀O�P฀�)�฀�J(J�฀฀

41฀�฀฀฀17฀�฀16฀�฀19฀�฀13฀�฀14�฀18฀�฀16฀�฀15฀�฀17฀฀

฀฀

1
3 4 5

6 7 8
2

1Q 2Q 3Q

maxmin
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26ي฀صفحه

26:฀฀฀�)�฀�J(JO�PK�O��,฀Oj�฀NJ฀(N฀�฀฀

฀฀฀ ฀฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀฀฀฀฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀฀26฀�฀22฀�฀41฀�฀31฀�฀25฀�22฀�฀28฀�30฀�฀24฀�฀20฀฀

s�(�฀����)��฀�K��|฀�-V)E�฀(N฀��)���฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀฀ ฀฀

*�฀���(J฀�|N)@฀�)��฀�K��|฀���� n4฀(N�฀฀
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