
7(+1,>.$�0(+$1,.$���XQLYHU]LWHWQL�SURJUDP���L]SLW�����������������DYJXVW������
�
�
���QDORJD��
�

8WHC�]�PDVR�P��MH�]�EUH]PDVQR��QHUD]WHJOMLYR�
YUYLFR� SRYH]DQD� SUHNR� EUH]PDVQHJD� ^NULSFD� ]�
YDOMHP� ]� PDVR� P�� WHU� PDVQLP� Y]WUDMQRVWQLP�
PRPHQWRP�-����7D�YDOM�MH�]�Y]PHWMR�V�WRJRVWMR�
N�� SRYH]DQ� ]� YDOMHP� ]� PDVR� P�� LQ� PDVQLP�
Y]WUDMQRVWQLP�PRPHQWRP�-����NL�SD� MH�GDOMH�]�
Y]PHWMR� V� WRJRVWMR� N�� SRYH]DQ� V� WRJR� VWHQR��
2ED�YDOMD��NL�VH�ODKNR�NRWDOLWD�SR�KRUL]RQWDOQL�

UDYQLQL��LPDWD�UDGLM�U���
3RLVNDWL� MH�SRWUHEQR�^WHYLOR�SURVWRVWQLK�VWRSHQM�VLVWHPD�WHU�]DSLVDWL�GLIHUHQFLDOQH�HQDaEH�
JLEDQMD���
�
���QDORJD��

�
�
7RJL� NYDGUDW� ]�GROCLQR� VWUDQLF� D� VH�JLEOMH� WDNR��GD�
WRaND� $� GUVL� SR� KRUL]RQWDOQL� UDYQLQL� V� KLWURVWMR�

s

m
1.0vA = �� WRaND� %� SD� GUVL� SR� YHUWLNDOQL� VWHQL�� 6�

NDN^QLPD� KLWURVWLPD� VH� JLEOMHWD� WRaNL� &� LQ� '�� NR�
RNOHSD�URE�WULNRWQLND�$%�]�YHUWLNDOQR�VWHQR�NRW����"��
�
�
�
�
�
� �

���QDORJD��
�

1D� PDVQR� WRaNR�� NL� VH� EUH]� WUHQMD� JLEOMH� SR� UDYQLQL� V�
KLWURVWMR� Y��� ]DaQH� GHORYDWL� Y� QHNHP� WUHQXWNX� VLOD�

( ) ttF ⋅α= ��NMHU�MH�α�NRQVWDQWD��
3RL^aL�L]UD]H�]D�SRORCDM��KLWURVW�LQ�SRVSH^HN�NRW�IXQNFLMH�aDVD�� � � ������
� �
�
�
�
�
1DYRGLOR��
3,>,7(� A,7/-,92� ,1� 5$=80/-,92�� 1$� 96$.2� 675$1� 1$3,>,7(� 1$�9,'12�
0(672�,0(�,1�35,,0(.�$/,�>7(9,/.2�,1'(.6$�7(5�=$325('12�>7(9,/.2�
675$1,��/,67$�=�1$/2*$0,�1,�3275(%12�2''$7,��

 

	 


�� �� 

�� 

� 

��� ��� 
��

 

��
 

�

 

m 
( ) ttF ⋅α=  

ov  

�

 

B 

vA 

A 

a 

ϕ 

a=0.4 m 

C 

a 

D 

a 


