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Kýzã×PBo
âvPp}yùpðzýñþ ô ìvBDê ô ìzßç|R gBÁ qðlâþ yùpÿ, Gý{Aq Ký{ÂpôoR OõWú
øíú WBðHú Gú oAøHpkøBÿ uõkìñl GpAÿ Gùýñú uBqÿ qðlâþ uBÞñBó yùpøB oA æ|qï uBgPú
AuQ. ko ìýBó ÎõAìê OBSýp ânAo ko yùp|øB ìBðñl ìdýÈ qüvQ yùpÿ, cíê ô ðÛê yùpÿ,
Aüíñþ yùpÿ ô GpðBìú oürÿ yùpÿ, üà ÎBìê GvýBo ìùî Þú OBSýp ÖrAüñlû ô OÏýýò Þññlû|Aÿ Gp
küãp ÎõAìê uBqðlû qðlâþ yùpÿ kAok, ìlüpüQ yùpÿ AuQ . øp ÖÏBèýQ AWPíBÎþ Glôó
ôWõk ìlüpüQ uBqìBó üBÖPú Þú AølAÙ ô AGrAoøBÿ ouýló Gú @ðùB oA ìzhÀ Þñl ô ÖÏBèýQ|øB
oA øíBøñä uBqk –Aq øî ìþ|KByl ô Gú Gþ ðËíþ ìþ| âpAül. yùpøB ðýr Þú Ký̀ýlû|Opüò ô
ìPñõÑ|Opüò Wéõû|øBÿ qðlâþ AWPíBÎþ Gzpÿ oA ko gõk kAoðl Glôó ôWõk ðËBï ìlüpüQ
yùpÿ Þú Âíò AðXBï GpðBìú oürÿ|øBÿ æ|qï GpAÿ oyl ô OõuÏú @üñlû yùp Gú ìÛBGéú GB ìvBDê
ô ìzßç|R Þñõðþ @ðùB GLpkAqk Gþ uBìBó ìþ| âpkðl.
ko ðËpüú|øBÿ Wlül ìlüpüQ, Gú GBæ|Opüò uBqìBó Aq ðËp Þý×ýQ, uBqìBó ìPÏBèþ ìþ| âõüñl.
üà uBqìBó qìBðþ ìPÏBèþ AuQ Þú OíBï AÎÃB Gú ìBøýQ mAOþ ô koôðþ oôAGÈ gõk AøíýQ
køñl, Glüò ìÏñB Þú øp Öpkÿ GpAÿ ÞBo@üþ GýzPp Aq øýa Þõyzþ koüÔ ðõoqk . Gp gç|Ù üà
oAGÇú ìPÛBGê gzà ô ouíþ Þú ko @ó ÆpÖýò Gú ̂ãõðãþ OÛvýî ìñBÖÐ Îç|Úíñlÿ ðzBó
ìþ|køñl, AÎÃBF üà uBqìBó ìPÏBèþ ô GpOp GýzPp ìBüê Aðl GlAðñl ̂ãõðú øp üà Aq @ðBó
ìþ|OõAðñl ð×Ð GýzPpÿ Gú uBqìBó AoADú køñl, AÖrôó Gp Aüò, OíBìþ|AÎÃB uBqìBó Gú Aüò
ìõÂõÑ Îç|Úíñlðl Þú ̂ãõðú ìþ|OõAðñl GpAÿ AÖpAk gBoZ Aq uBqìBó ðýr ìTíp Síp GByñl.
ðËBï ìlüpüQ yùpÿ ðýr ìþ|GBül Gú WBüãBû ìPÏBèþ gõk GpAÿ glìBR ouBðþ GùPp Gú ìñËõo
oÂBüPíñlÿ øp ̂ú GýzPp yùpôðlAó Þzõo kuQ üBGl. ìùíPpüò oAû GpAÿ ouýló Gú Aüò
ølÙ GpAÿ ðËBï ìlüpüQ yùpÿ kuQ üBGþ Gú WpüBó kAð{ô AÆç|ÎBR GùPp ko WùQ Agn
O¿íýî ìñBuI ô ÞBø{gÇBøB ko O¿íýî âýpÿ ô AWpA ìþ|GByl. kAyPò kAð{ô AÆç|ÎBR Aq
Îlï ÚÇÏýQ ko oôðl O¿íýî âýpÿ|øB ìþ| ÞBøl . ìùíPpüò AGrAo kuQ üBGþ Gú AÆç|ÎBR ko
WùBó Aìpôq ìPõó ðõyPBoÿ üB AèßPpôðýà ìþ|GByl Þú Aâp cB¾ê Oé×ýÜ Îéî ôÎíê GByñl
OBSýp ânAoÿ @ó Gú ìpAOI Gp ìhBÆHýò GýzPp gõAøl Gõk. Gú ìñËõo AðPzBo kuQ @ôokøBÿ
Wlül Îéíþ ô Îíéþ ko qìýñú|øBÿ ìhPéØ ìlüpüQ yùpÿ Ktôøzßlû ìlüpüQ yùpÿ ô
oôuPBüþ uBqìBó yùpkAoÿ|øB ô køýBoÿ|øBÿ Þzõo GB øíßBoÿ kÖPp Aìõo yùpÿ ô yõoAøBÿ
AuPBðlAoÿ ìpÞrÿ AÚlAï Gú AðPzBo ÞPI @ìõqyþ Aÿ GB ÎñBôüò qüp ðíõkû AuQ OB âBìþ|øp ̂ñl



Þõ̂à ko AoOÛBFuÇe Îéíþ yùpkAoÿ|øB Þzõo GpkAyPú ylû GByl .
1-  @yñBüþ GB ìùñluþ Aoq}.
2-  A¾õë ô ìHBðþ ìlüpüQ glìBR yùpÿ ko yùpkAoÿ.
3-  ìlüpüQ cíê ô ðÛê yùpÿ.
4-  @yñBüþ GB ôÊBüØ ô AgPýBoAR yùpkAo ô ðdõû AðPhBJ ô ypAüÈ AcpAq yùpkAo.
5-  OñËýî ô ¾lôo yñBuñBìú uBgPíBðþ.
ÞPBJ cBÂp GB ÎñõAó @yñBüþ GB ìùñluþ Aoq}ko kô Ö¿ê Oùýú ylû AuQ. Ö¿õë Aüò ÞPBJ
ÎHBoOñl Aq: Ö¿ê Aôë: ÞéýBR yBìê: OBoüh`ú OßBìê ô OõuÏú ìùñluþ Aoq}ô ìùñluþ
Aoq}ô cê ìvBDê Ký̀ýlû ô Ö¿ê kôï GB ÎñõAó GpðBìú ÞBo ìùñluþ Aoq}yBìê OÏBoüØ,
oô}yñBuþ ìÇBèÏú, qìBó ìPñBuI ô ìlR qìBó AðXBï ìùñluþ Aoq}ô Gpouþ ðíõðú|øBÿ
ìõokÿ ìÇBèÏBR ìùñluþ Aoq}ìþ|GByl .
ko KBüBó Aq øíßBoÿ ¾íýíBðú @ÚBüBó øõyñä GBqôðl ìÏBôó Aìõo ÎípAðþ AuPBðlAoÿ ìpÞrÿ,
cvýò oWI ¾ç|cþ ìÏBôó @ìõqyþ Ktôøzßlû ìlüpüQ yùpÿ ô oôuPBüþ uBqìBó
yùpkAoÿ|øB ô køýBoÿ Þzõo, ÞýõìpV ìdíõkÿ ìlüp Þê AuHÜ kÖPp Aìõo yùpÿ ô yõoAøBÿ
AuPBðlAoÿ ìpÞrÿ, uýBìà uéýíBðþ upKpuQ kÖPp Aìõo yùpÿ ô yõoAøBÿ AuPBðlAoÿ
ìpÞrÿ, yùpkAoÿ ÞpìBó ô Ktôøzßlû Öpøñä, øñp ô ìÏíBoÿ WùBk kAðzãBøþ Þú ko Oùýú,
Olôüò ô ðzp Aüò ÞPBJ Oç|}ÖpAôAðþ ðíõkðl ðùBüQ OÛlüp ô Ozßp Gú Îíê ìþ| @ül.

ìdíl oÂB GíBðýBó                                                     |Îéþ|AÞHp yÏHBðþ Öpk
oDýw Ktôøzßlû ìlüpüQ yùpÿ ô oôuPBüþ                                 AuPBðlAo ìpÞrÿ

uBqìBó yùpkAoÿ|øB ô køýBoÿ|øBÿ Þzõo



�

� �

����� �	
��  
 
����                ����  

�������	�..........................................................................................................�
 �
��� ��� :�����  .....................................................................................................................  1  

��
���............................................................................................................�2�
��
���............................................................................................................�3�

1-1. ������� ����� � ����� ��
��� �!���..............................................................�5�
1-1-1 ."��
�	 ��
��� �!���.............................................................................�6�
1-1-2 .#��$ ���%��& ��
��� �!���.....................................................................�8�
1-1-3 .#��$ ����� ��
��� �!���.......................................................................�10�

1-1-4 .�
���� �!�� �$ ��'�(�...........................................................................�11�

1-2. ��
���  �!�� � �) �*�+� #
���	�................................................................�12�

1-3. ,�(/� �
���� �!���..................................................................................�15�

1-4. ��$(7��9: ��
���  �!���............................................................................�18�

�;<=�.........................................................................................................�22�

����!>$�=�.....................................................................................................�23�

��� ��� :�!"� #	$��� "�� ���%
&  .................................................................................  23  
��
���..........................................................................................................�25�

2-1. �����?�...................................................................................................�26�

2-2. ������&� ��@�A��...................................................................................�27�

2-2-1 .C)(�� "�	 ��@�A��................................................................................�31�

2-2-2 .��@�A� �� #�D��9 C;���.............................................................................�39�

2-2-2-1 .!�% F�,�G<�......................................................................................�39�

2-2-2-2 .!�% ��CH� $(9��9�...............................................................................�40�

2-2-2-3 .!�% I�J<=�......................................................................................�46�



�

' �

2-2-2-4 .!�% �7��!�� ),��LJ(�............................................................................�47�

2-2-2-5 .!�% ������........................................................................................�49�

2-2-2-6 .!�% �*����...........................................................................................�53�

2-2-3 . ��@�A� N���C��.....................................................................................�55�

2-3. '��! O���� � ,
� '��! P�QR� ,��@�A� ��
���  �!���.........................................�56�

2-4. �R�NR S�@�A� T(%� �
���� �!�� - #U�(	 #$��	 :!�����.........................................�58�

2-4-1 .S��R(7 ��9 ��@�A� �
���� �!���................................................................�63�

2-4-1-1 ."�	 ��@�A��......................................................................................�63�

2-5. S�@�A� �
���� �!�� T���G� '�(��- V(9�.......................................................�70�

2-5-1 .!�% ,�G<F��.........................................................................................�70�

2-5-2 .CH��� $(9��9�.......................................................................................�72�

2-5-3 .!�% J<=�I�..........................................................................................�73�

2-5-4 .!�% !���7��W ����� � �*����..........................................................................�75�

�;<=�.........................................................................................................�77�

����!>$�=�.....................................................................................................�78�

I���	�.........................................................................................................�80�

X-1 .��$�NR ��N�+� CH��� $(9��9�.....................................................................�81�

X-1-1. ��
���...............................................................................................�81�

X-1-2. Y��R� ��$�NR ��N�+� CH��� $(9��9�............................................................�81�

X-1-3. �(��Z ��$�NR ��N�+� H�C�� $(9��9�..........................................................�83�

X-1-4. �R�NR ���� !� ��$�NR �N�+�� ��CH� $(9��9�...................................................�84�

X-2 .'��% J<=�I�.........................................................................................�88�

X-2-1. '�%�� (�%:�.........................................................................................�88�

X-2-2.��� '�$��D�.......................................................................................�89�

X-2-3. I�(�% [(��9�.....................................................................................�89�

X-2-4. CH��� U�@�%�������...............................................................................�89�



�

( �

X-2-5. I�(�% '$(9 ;�\=�,��.........................................................................�90�

X-3 .'��% !���7���...........................................................................................�90�

X-3-1. !���7�� �7 ]N9 ��� �@$��......................................................................�90�

X-3-2. ��� �����^ _��I�..................................................................................�92�

X-3-3. !���7�� �7 ��� ��CH� �C+C� �`��(��...........................................................�97�

X-3-3-1.��������..........................................................................................�97�

X-3-3-2.�R�`� �C;��......................................................................................�98�

X-3-3-3 .�)�(� �7��!���..................................................................................�99�

X-3-3-4 .����� a�(��� :�� �+���� ���bD �� (7 :��`� ������� � (�! ��������................�102�

X-3-3-5 .^���� '!� ������� � I��@�� :
�7 ���bD ���...............................................�102�

X-4.��Dc� ��: �+��� (D�................................................................................�104�

X-5.CH��� b���� [�F (NG�.............................................................................�105�

X-5-1. ��� ���&� CH��� b���� [�F (NG�..........................................................�107�

X-5-2. [�d� CH��� b���� [�F (NG�...................................................................�107�

X-6 ."�(	 ��: 
��[�� #��7�$ �
���� �!���......................................................�110�

X-7 .e(7��9 ��: $��� #$����� I�f P�QR� ,��@�A� �
���� �!���.............................�116�

X-7-1.e(7��9 I���=�$ P�QR� ��@�A� �
���� �!���..............................................�116�

X-7-2.e(7��9 ,�\��� ��NG� U�(	#�................................................................�120�

X-7-3. e(7��9 �%(�� :�LG� Z�� ��@�A� ��
��� �!���..........................................�122�

X-7-4. e(7��9 ,�\��� g7��� ��G<F�� #U�(	�......................................................�125�

X-7-5- e(7��9 ���$ 
�7: ,�
��+� h`�(� �7 #U�(	�...............................................�127�

X-7-6. e(7��9 ���R(7 R��!� ,��@�A� ��
��� �!���...............................................�129�

X-7-7. e(7��9 ���R(7 R��!� ��L) �LG�: ��Z ��@�A� �
���� �!�� �$ #�D��9 ���..............�131�

X-7-8. e(7��9 [
� b�����..............................................................................�133�

X-7-9. e(7��9 [
� "$(9��9- b����- ��7"�...........................................................�135�

X-7-10. e(7��9 I`/ I�(�% ��#
 ��: i(F #
& �$ �C)(� J<=�I�.............................�136�



�

) �

X-7-11. e(7��9 ,�G<F� N���C��.....................................................................�137�

X-7-12. e(7��9 ,�G<F� N���C� �C)(� ������.....................................................�138�

I�(�% g7��� � gf�(��.....................................................................................�143�

  

   



�

* �

��+,� � ���$- �	
��  

����                  �����

[�
f #��N&1-1 :�
���� �!�� �$ ]� #��R�............................................................�4�
��& #��N&1-1 :�A7�� 	�D
��� �@k+� �7 "��b%� $�
�� ����G�......................................�13�

��& #��N& 1-2 :[$��� ^�7 ,�l)<� �G�N�f� � W����� ��% � :$�\�J��.......................�13�

��& #��N&  1-3 :�) �*�+� #
���	 �7 �<� ���(D Z�� �
���� �!���........................�14�

��& #��N& 1-4 :
��>(% Z�N\�:!�� ��9���� �$ �7��� Z�N\�:!�� ]��`R�f�................�21�

[�
f #��N&  2-1 :S��R(7 ��9�..............................................................................�29�

��& #��N&2-1:"=(m � ��(�� ��!�% �$ ���R(7 ��9 ��@�A� ��
���  �!���.........................�31�

��& #��N& 2-2 :[
� b���� )nU�(	 �7!��: #�(D�b7(�.................................................�36�

[�
f #��N& 2-2 :��R(7� ��9 �@�A�� C;���..............................................................�39�

[�
f #��N& 2-3 :�R�NR �: !� ��$(9��9: U�(	# �7!��: #�(D�b7�.....................................�43�

[�
f N&#�� 2-4 :#�HR �`��H� o=�& �!���.........................................................�52�

��& #��N&2-3 :���b� [�NG� ,�(��p� � ��+R��	 "��9 ���b��......................................�57�

[�
f #��N& 2-5 :O���� ^�(� '��! � '�b�� I�N�� :��bD(7 #�D��9 ��
���  �!�� �$ #U�(	 :�� 
�R�(NG�.........................................................................................................�58�

[�
f #��N& 2-6 :'!� :������� �7��!�� #U�(	�.........................................................�65�

��& #��N& 2-4 :��$�NR CH��� $(9��9 ��N�+� 	�#$� ���.............................................�66�

[�
f #��N& 2-7 :I�(�% ��$(9��9: O�����.........................................................�67�

[�
f �N&#� 2-8 ::��$(9��9 O���� � $�
�� #
�� :�� �F�7(��.....................................�67�

[�
f #��N& 2-9 :��#
 ��: (�(7�...........................................................................�68�

[�
f #��N& 2- 10 :��R�q ��@�A��........................................................................�69�

��& #��N& 2-5 :��$�NR CH��� $(9��9 T���G� '�(��- (9V�.........................................�73�

[�
f #��N& X-1- r�bf� � :��$(9��9 
�����..........................................................�85�

��& #��N& X-1 :��$�NR �N�+�� ��CH� $(9��9 
�����..............................................�86�

[�
f #��N& X-2 ::�bf� (�� s�(m t(7 � :��$(9��9 ��R>�...........................................�86�



�

� �

��& #��N& X-2 :��$�NR �N�+�� ��CH� $(9��9 (�� s�(m t(7�....................................�87�

[�
f #��N& X-3 :(����a N\��Z D�(:�................................................................�94�

[�
f #��N& X-4- (����a N\��Z D�(: �����^- _��I )P�D ZQ�	(�................................�95�

[�
f #��N& X-5 :(����a N\��Z D�(: �����^- _��I )P�D Z�&(�.................................�96�

[�
f #��N& X-6 :(����a N\��Z D�(: �����^- _��I )P�D Z���(�.................................�96�

��& #��N& X-3 ::��@� [�N�� Z�� �C+C� O��(� �Cu+��...........................................�99�

[�
f #��N& X-7 :v���� �N9 � ���9 �(7: �+���� �f�! ������� �$ ��� AHP�............�101�

��& #��N& X-4 :a�(��� �+���� �f�! :������� �C;� (7 :��`� �
��........................�102�



 

1�

 ������   

�����  

  
  
  

   



�                          

 

� 2�

�

�!"� #	$��� �& #/��,0

 4�$5� 4�$5�    

 O@�A� �7 ����&> W�\% ^�� ��@�A� !� �
��� (�! 
&�7:  
1. ����! ��& :�� �!�� ��
��� :(�D 

2. #U�(	 �$ ?��T �!�� ����G I=��& �� 

3. :$(9��9 #��R w�$ 

4.  I�J<= "�R I=��& 

5. ���(D��9 I�N�� I=��& 

6.  ,���� I=��& $(���� ���b� "��9 � �!�� ��
���  



                                                            

 

3� �

�

������

 ��$6� ��$6�  

 ��
��� ������ �!��W ���(�
� �7 �� $�= �����9 �9 I�� � ��b7� ]� '���G  (/xy� ���(�

�%(; � I=�� W�)�(F $�`�7 :�(7  �y��b� �$ ���f       Iy�� #
R�y�� ,�y`/� �y7 �yNG �$ �y� .

�7 ��
��� :(�D��9 �%(; � i(F $�`�7 !� "�7 ��%��� �!��   �y��b� �$ ���yf    �y	 �$ �y�
I�� ��&�$ .�� �CNf '> !� #(�7 W��$��
R���� :����� �7 '���  :(�D#��& !� ]���� � ��   :�y�

� ^��R  $�Q�� (���7 t���&� �$�$ I9���� :�(7 $�(%� Z�N\� :(�D :�� '��!��  "��b%� � ��
,���� �7 �� $(9 #��&� ���(D ��9 ��@$.  

z%�� !� ��� �!�� ��
��� ��� ^�(� ����&    $�y`�7 � �y��b� "��9 W�@k+� �) :��
I�� I���9 � $(�CNG .     �y��9 '�y�! ,
y� �$ '> '
�y�� �yQ��R �7 W:$(9��9 #��R��� W# y* �

#�� �)  �7 �9 �N�� I�$ �7 ��9 P�QR� � ���(f� :��o\�� � w(��� �
�   ?yC��� :�y�W 
#�� �7 � #$�NR ���(7 �� [�\H� �� #U�(	 :��$(9��9    Oy���� ^�b���yf �yR�J<= :����9   (y�

�� $�����	 '> :�(7 
�9W ]���� (��$ �7 �+���� �$ '> b��N� #�f� !� ��� � ��  �7��� :��
�� &�7
. 

�7 (��$ ,��`GW  ��
���     Iy�� ��H�$(9��y9 � 
�Ny&�� �y����� �!�� .  ]y���� ^y�� 
�7 $(9��9 [�`R$ :�� �7 Z�+�� �� I�
= W[�\H� z�H� ��l��    �(y; �y7 ��$(9��9 ^�=��

#
�� !� #$����� �7 W(NG [�F ���b� � g7��� ^�(�N9  ]� �R�J<= :��Z��  {(Q� � o\���
�� 
&�7.  

 ]���� ^�� (�/k�#U�(	 �$ ���(�
�     �yDc�� !� �y�� :���$ �y9 ���y�     W|�y7 �y��b� :�y�
#$�7 |�7 ]+�� � |�7 �D
���	 W|�7 :(�}	��(��     �y� #
��y�� (�y��7 W
yR�  $�y& .  ^�y��N�



�  

 

�

 �$ 
 b�R

    �y
  �$

 �

  ^y
 � #
      #U�
 �y  

    �
  ���

����
1. S

              �!"� #	$��� �& #/�

I+�R .����7 �7��
�!W {�m��m �� R

y7�J (�/ky� 
y�R���7
     
y���NR zy�H� .

  �y�
��� '�� �!��

�!"� # 
�f$�7 �7 ���b  

��(% 

��  Iy�� :� .y�� �$
#$(�+D $(���� W?
�(y	 ?yC��� �y�

   $(7��y9 �y�
���
}y) � [�y\H� �
�y+7 �`R�f :���b�

����������������������������
Synergy 

        ��,0

����7 ��@�A R �7��
 !�� ��
��� :��

�� ��(J  7 �9 
�$
�y�$(9��9 "��by

�y� �y9 �� �y� �y�

7�8% 9/ "�   
�;�% #	$��� <�5

'�!b� z�`A� �� :!��
����� i  

I���9 [(  
i(F   

%��9 (lR $��� :��(��p


y�m Z�� (7 �y&�
#�D
� ?C��� :��

���G '�y�� �y��(D
^�� !� ��W  (yD� �ym

�y� Z�+�� W#U�(	
�7  '> :(�D��9  b�

�������� ������������������

   

�

�!�� ��
���W A�
@��9 � ��@�A� �$

'����(%��9 ����=
�y��b� " y%� � �y�

�R> � �!�� ��


  
1 -1 :�!"� #	$���

� :�yy�

#
  

�� 
��>(%
i(F 
�R
(��9 ��b7�
:(�R!�7
p� [�NG�

Z� ���b%�1W ����
�$ !� :��$��=(7 �
Zy� #(=|�y7 � w D

(7��9 �  (�� $�&.
	 ]� �C;� :��$
W'<9 #��R ]� �$

�

�9 I&�$ �f�� �
�� P� �) �$ W
��

.        
!��  � � �$ �� :��9

"��9 �$ �� #(`= 
% ^�7 :
��� 
��>(

I�.  

��$- 7"�>,
�!"� #	$��� <  

�yy��b� �}yy) :�(yy7 


��&� :�  
(NG #��  

,�`/� � #
& ��%(�}	 
&
i(F $ 

�7 � [�\) ��l��

��&� �7 (Q�� :�

Z�m w(��� !�
R�
�7 W���R�N(`�����$

(9��9 "��b%� � �
�� : $ �@� W
�R�$

�

���R ^�� �7 ��+
�QR� �7 {�m��m ]

 � 
�R���(��p 
�7��
� �!�� ��
���

'����&��9 �l)
[�1-1 �+���� :�

 WI+�� #
& �*���

�;5 <�5
� (%>
�Nyy&�� 
yy��

:��(T(�~  
� 
�m �N�� $(����
� �$ ���b� (7 ���`�
� ���(�
� ]���� 	
� $�`�7 :�(7 ��;(%
  

 ��
��� 7 �!��
���W 
�m �N�� ��9

m � z%� $�Q�� W(�D
N�	 W����� W��(%�

 ���& �$ ������
��� :��(T(�~ :��

4�

+��7
]�
��

)<�

f

+R�$

���
D�(%

)��9
�!��

�b�



                                                            

�

5� �

�

������

�7 :$��! I&�$ 
���= #�(N�. #�D> �!�� ��
��� ��@�A� ]� I�b� �J�
)    Y<yF� � '
y&
:� A� $��� #U�(	 �� i(F ?C��� '�A7�#�D
�$ !� ��@� �� (��
�� :�� 
&�7 . 

11--11..  �!"� #	$��� �?	�@ � ���+@ �AB/"�@�!"� #	$��� �?	�@ � ���+@ �AB/"�@  

bC��� :�| 
��&1  [�� �$1947 ��� �NR '�ND IJ�   #�D
y�$ �9 $(9»  $(9��y9 
y�(= «  �y7
 :�f»��AJ 
�(= «  $��}y�7 (�/ky� :$(7��9 P�CG (7 #
��> �$ 
R���7 #!�
R� ^�� �� . �y7   '�yND

�$ (/x� ����G !� ��� �J�
\� #��R :�f �7 :$(9��9 #��RW  '���� ���%��&$�= $�y7   !� �y9
I�$�
H�W �7  #$����� I;(% ]� '���G$�NR . (7 b9(N�»  �y) �@ky+� « �» �!�� "��by%� «

o=�& !� ���  bC��� :�| Z�� !��7 :��$�7 .  bC��y�»  �y) �@ky+� «   $�y= �$ hy�% �� �@ky+� 
 I7�/ ��C7 $(�R :(���	$�NR   #�y�R (��p� �9     �y� �N�y+�� � g��yf #�y�R � $(y%    �y7 
yR���

���b� �!�� W(�N9 :�� 
��(%��7 |�� :�� . �R�=��9 !� ���(�> �����$ :�(�R #
R��(% 
�$!�7 (D�
]�(��@� [�(�f- ]� �7 I+R��� bC��� �9 ���f   Iy���9 �7 �7>(�! #
�=(m �N	 WIN�J P��

�9 
�@�� (��7-  W$�`R $�7 ^�N�7 �!�� $(���� �(�+D  $�y& �yf��� :(�N9 IG(� � . �$

�� �!�� $(���� :����b7� !� ��� �9 (/x� ��`��� I���)     ^y�� �(�y+D �yG�7 W$�= W
&�7

�$(D ���.  

��J� �<� W����� [�F �$ #���N�       �(y\� �y7 �R�
�N�$��y� :��D
yR�� :�(y7 (�7 (�}	�R
Z� Wg7��� ����7 Z� � $�! I�� #$�7 ����� .#�D �$ W^�7 ^�� !� ��N& �lH@ W�����    $�yf� ���y�

�7 I�J<= :�(�R �9 
R��$   �!�� $�y`�7 :�(y7 ��AG �A�R W:��>�R � #
�> (�7 IN� :���W 

������������������������������������������������������������
1. Larry Miles 



�  

 

�

 (�

  ]
     �yf
 ^�
   �
   �y

   �y� 
$�.  

 
y 
   �y9

����
1. F
2. G
3. H

              �!"� #	$��� �& #/�

� $��� �$ �R��\��

]yy��$(% '��! !� W
f��� zy�NG [�yH
�� W��9 #��$� [�;� 

bC }y) Iy�f �$
y��(D ��y9 :���b�

|�,  !�y~> !� W'>
�� i(A� ���� �&

 !� (���7 bC��� y)
[1944 9 �R�y�!

����������������������������
Fredrick Taylor 
Gilberts 
Henry Fayoll 

        ��,0

� ,��LJ :�(7 ��

: W���b� "��9 �
H� ]y� �7 W����9 

[3 i(A� �7 '$(9
�<�  Cyy��� :�y�

� !� #$����� � ��$

Z�� � 
 �H� ^�(�
��� � ���%��& W"

:�J> (lR !� ]�(�

�$(D bC���  .[��

�������� ������������������

   

�

�lH@ ^��m : ���

:��(T(�~ g7��� 
(��7 P�QR� :�(7 �

[���% :(�� � ��9 
�7 ����! ^�� �$ :

$(�CNG (7 ���`� 
I%(.  


�
f $�����$ ^�
C)(� �� "��
�	 �

��@� [�(�f I9(&
� �C;� �~
~$ ��

$ W
& #$��y~
~
�(D$(9��y9 :�(y7

,ky�R �yQR> !� �
�y�@�� $��� P� :�

�

��& 
R�� I :(�D
�� ��N& 
�> .  

�7 !� :( :(�D��9
�NCG I�(�
� :(
P�QR� '��! ��@�A


R$ .:
y�7 [�yH�
I�$ �7 : >:$��
�!�� ��" (D P�R
��& 
��> �� :(�D

O@�J �$ W(T�) '

�!"� #	$���!"� #	$��  

& �$ [�\H� 
�@�
���b� "��9 :�(7

9(& 
�(= �ND I
9 �y&(�R :(�D�


 .�y&(�R ^�y�m
�$ �R��f ��f Y

�

I�� #$! Z .I=��&
�7 :��(T W:�� &

��� (�D�Cf :��
��C1 �7 �7 � (�D��9

�$ .b�(`C�D2 A� �7
�  ����� �� ��$�$
��� :��(T(�~ :��


& (Q  �9"�
���
"�7 ^�� �$W >(%

[ '(J ���
�7� :��

11--11..  �� C/�$�D�� C/�$�D

[ �� ���b� �� :��
.  �}@7 ���� ^�%��

(�
� I�N_� �7 bC
�7 �G�7 �� �� ��y9

�� 
y& �y�@�� $���
 Y�(& �7 �9 I%(D

6�

ZJ�
�>�R

Cy��
$(D

���
�b�
Q��

[��

11--11

[��
$�7
C���
���
����
��



                                                            

�

7� �

�

������

I�@��% ����=� �$ gCJ � ���R WbR(7 Wa� WP������@> W$|�% '�m  
y��%(D ��(J ���f :�� . �$
�@�) �bC% ^�� �9
R$�7 ]�R�(��@� I��; ��@�� $��� �     :�y�$(7��9 �$ �y�R> ���yQR �(y\� W

$(9 �f��� :
�
f "@�m �7 �� I��; ^�� W��f �7 h`�(� �}@ �#��m   $��y� ���b���f bf :�
 $��� �7 I��; ^�� ��@��(��$ $�`R .:��$(9��9 �9 $�7 �@�) �$ ^��  ̂ y��    ̂ ��ky� 
y��7 #$�y� 

�� 
& .�R�NR [�� '> �$ �9 :�   
yT $|�y% ���b���f W
�$(D �(f� ��     �yN	 ��y��� �$ �yR!
$�7 ^�b���f #$�� ]� �7 {>(�! .        (y7�(7 �y�N�J W(�y��7 P��$ (y7 #�<yG ^�b���yf #$�y� ^��

]� I&�$ �� �R! 
T $|�% IN�J P�� ." ,���� ^��m ��@$�I+�m :���&>"  �@�x� ^��
(��@�� :(� � bC��� ^�� �9 $�71@� [�(�f I9(& '���� W�7 �� ]�(��   Iy&�$ ��A�� $�= .

 [�� !� bC��� W#
& i(A� "�(	 �7 ���	 :�(71947  �y7    ,��y; P�yN�     I�@�uy+� �y7 IyJ�
[�\H� ���b� "��9 �7 ]�(��@� [�(�f I9(& �$ �� 
& #$��ND ��9 . [�� ��1952   bC��y�

$(9��9 Z�����$�$ �(�+D �� ���b� �7 h`�(� : . �y��b�     ���y���& ��y+��7 �%�yT� :�y�  �
�� �}) 
�$(D    '�!�� [�y\H� W�y�@�� $��y� ��%� '��! �$ ��) ��    �y7 :(�>��y9 � (y�   Iy�$

�� '��(��� 
��� . 

�7 WbC��� h��� #
&�(f� ���R(7 #�� ]� '���G    WI�(�
y� $�y`�7 �)» �!�� �y�CH� «  P�yR
I%(D .����� �7 bC��� �+Cf I9(& !� ���� �� '�D
��9 ,$�G !� (��(% I���=   [�yN�� :��

=
���
R��7 $� .���b� "��9 �7 ��`��� �$ �(D$(9��9 $(���� �
�7� �$   !� ay	 � $�7 i(A� ��
I%(D ��(J (lR
� [�\H� �!�� "��b%� '> .  

�� �$[ ��@�� :��W    �y���� �y� W$�7 ]�(��@� [�(�f I9(& �7 $�
H� �!�� ��CH� ���R(7
 ��$ ����� �$1950 Z� �@��� ����R� �7 '��! � #��7�$ ����   :�(y�R �$ ��� ^y�� W�!�� ��CH

������������������������������������������������������������
1. Harry Erlicher 



�                          

 

� 8�

�

�!"� #	$��� �& #/��,0

���R ��CH� (7 
�9k� �7 � ���(�> �����$i(F ��
��� :�� 7 ���     i<Ay;� � 
y& �y�%(D ��9
»�!�� ��
��� « ^�b���f»�!�� ��CH� «
�$(D.  

 [�� �$ �!�� ��
��� ����N� ^�@��1952  �$   
y& ��byD(7 ]y�(��@� [�(�f �R�=��9 .
"�7 ��C9 !� ]N9 �7 !��R �D�$ :��   ]y� ��
R��!�y� Of�� W[�\H� ��(% � 
�@�� �$ (

��&�
�m Z�� 
�$(D :� .
& �f��� �R> I��%�� �7 Z�� ^�� ����� .  $���y� �=(7 �$60   �y�
80 
;�$ ���b� �$ �%(; �� �%(; '�b�� �@� W
�$(D ���f f  $�
y) �$ $���� (���7 �$ ���
5  ��10 $�7 
;�$ .I��%�� $��7� ����� $�f� �7W 7 ?C���  �y��R(7 I��%�� �$ ��N� �@� $�


��&�$ z%��� .�7   Oy�@ '���� �7 bC��� :�J> :
�C9 "�R ICG"  �!�� �y�
��� �
y	"  #$�$
I�� #
&.  

11--11--22..  �!"� #	$��� #/���+, 7"���!"� #	$��� #/���+, 7"��  

 !� �!�� ��
���,|�\H� �7 � 
& Y�(& ����;    �y�$ (y=��� !� q��
�1960   I��y; �$
I=�� � 9 W,��
= � g���; (��$ � !��$(9 �
�	 $(7�� . #�D �!�� ��
��� I��%�� 
�m (�

"@�m �7I����� W]���� ^�� I��%�� $���� $
�� ^��@ W
�$(D �f��� ����  (��p� (7�(7 �$ ��
,(�) q���R � I+�& Z� �$ �� �7 :��> $��> I�$.  

 ]�(��@� [�(�f #$�
H� !� V��= �7 ]���� ^�� ����� �7 �!�� ��
��� ���%��& #��$
 !�~>�7 � |�H�, ^NQR� ����� I���R �$ � ���b� "��9 �$ �%(�&   �!�� �y�
��� :��


�$(D (Q�� ?C��� :�����9 �$ .Z�� |�H� ^�(�, !� 
R$�7 ,��`G #��$ ^�� : 

?@� ( bC��� :�J> IN� �7 �!�� ��CH� ����N� ^�@�� ���	(7)1952(  
 {(  "�7 �$ �!�� ��
��� !� #$�����  ?C��� :��"���  ���(�>)!�  [��1954( 



                                                            

�

9� �

�

������

 V(   {��9 ����R�» �!�� ��
���#U�(	 I�(�
� �$ « ��+9�� ��&�R)1955( 

 $(  :��bD(7  ��L) �7 ���(�> �$ �!�� ��
��� �C� "��N� ^�@��300  Z��(y% � (�R  
y&' 
"�	 !��R �!�� ��
��� ^NQR� a��k� :�� )1958( 

 #(  ���(�> �!�� ��
��� ^NQR� �����1 )1959 ( 

 �(  :��bD(7   9 ^�y��$ � ^�y@��      Z��y��R> � ��R��C�y+�	 #��y�R�$ �$ �!�� �y�
��� aR�(y��
 ��R(��@�9)[�� :��1959  �1960( 

 !(  ^��> :��
�7 O��\� $�$��(J ���R:��  ���(�> "��� �$ �!�� ��
���)1961( 

 i(      :|�y7 �!�� �y7 :�y�$�$��(J �$ �!�� ��
��� '
& :��`f�100  ,��!� �$ �|$ ��by�
���(�> Y�%$ )1962( 

 �(  ��� !� #$��������(�> �R�(���9 I9(& �$ �!�� ��
 )1963 ( 

 :(  Z��� 
��>(% ?�(��       �y7 h`�(y� :��$���y��	 !� :
y;�$ �$ #
�y&�(% � ���R�N�	 '
&
�%(; ���f 
��k� :�� �7 (��p� $�����	 '���G IH� #
& �!�� ��
��� ���2)1963(  

 w(       y�R�N�	 :�(y7 �y&b��R� ^�R��yJ ^��
y� �7 '�(NG ��
��� �$ �!�� ��
��� 
&� '���
) 1963�� 1965( 

 [(   ��@�(��� �$ �!�� ��
��� I9(& ^�@�� a��k�)1965 ( 

 P(  $(9��9 �N�+�� ��CH� ��$�NR Y�
7�3    :����y7 b@��ym hy���4    '��!�y� �
y� �y7   �y�$
�7 ��$(9��9 Zl�� � ��A�� ��� )1965( 

������������������������������������������������������������
1. Society of American Value Engineering (SAVE) 
2. Value Engineering Change Proposal (VECP) 
3. Function Analysis System Technique (FAST) 
4. Charles Bytheway 
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�!"� #	$��� �& #/��,0

 '(  �7      :��byD(7 !� ay	 �y��(�> '�(yNG '��!�� h��� '����R�N�	 �&b��R� ^�R��J :(�D��9
D��9#�  ���(	 :�(7 �&!��> :��)1966( 

v (  ���*     �y��(�> #(y��9 hy��� �!�� �y�
��� :�(yf� $�����	 �  #U�(y	 �$    I=�y� :�y�
#�(D�b7 �� ^��k� [��
% I���) z�(F !� ��R> �f$�7 �9 ���� 
�$(D. )1970 ( 

� (   �yy��(�> ���yyNG ,��
yy= #��$� ���yy�$1  �$ �!�� �yy�
��� ��� !� #$���yy�� :�(yy7
'�N�	  WI�(�
� :�� �R�N�=�� :����9 :�(f� � �)�(F)1973( 

� (    ��
y; I�f ���(�> �!�� '��
��� ^NQR� !� ���(�> ���NG ,��
= #��$� I���=�$
  �y7 '> ^�%�y� I�N�� � �!�� ��
��� ��������D     �y7 $��
R��y�� ]y� '��y�G    
y��k� �R�y�R

 I�)<;  �!�� ��
��� ��&� �$ '> #
R��$)1973(  
� (  ��& ��� :(�D ��CH� 
�
f :��       � #U�(y	 I�(�
y� 
y��>(% �y7 '> Oy�9(� � �!��

 I�(�
� �$ ����) ��b7� ]� �7 �7����$) ��$ (=���1980  ��$ ����� �1990( 

� (  h= '�R�J i<;�  '�NL� '$(9 �%�T� �7 ���(�> #
H�� ,|��� [��
% ,�9��
� #��$� ���
(�!: 

 » :��
��>(% :�(f� I�� PbC� ���(f� '��!�� (� �!�� ��
���7 ���  �%(y; ��l��   ���yf
���b� �$ $!�� �CNG ��. «)1996(  

� (  ^�7 ^NQR� �7 ���(�> �!�� ��
��� ^NQR� P�R (��p�  �!�� ��
��� �CCN@�)1997(  

11--11--33..  �!"� #	$��� ���+@ 7"���!"� #	$��� ���+@ 7"��  

�!�� ��
��� (T�) [�) �$W #$(�+D :��$(7��9 #U�(	 �$ :�  �R�(NG W����; W���lR :��
$��$ ����
= � .I��T� ^��W  Iy��%�� {��!�7    �y� ��y&}D �$ '> :�y�  
y&�7 . [�y� !�  :�y�

������������������������������������������������������������
1 . USBR 
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 ��$ ���
�7�1970 #��$    �y�
��� Iy���H� �y7 �G���� :������N� � $
��� �&!��> :��
I�� #
& ��bD(7 �!�� .[�� ^�� �$ ����D ��  �y��R       I�)<y; 
y��k� Iy�f :$
y��� :�y�

 [�� !� I���R �$ � 
�$(D �$�; �!�� '�\\���1992 f '�����
% �R��  �!�� �y�
���
 I`+R ��R$ ?C��� :�����9 � 
& ����� O��\� �7,���b@� �7 �R�R�J   �y�
��� :(�D��9

i(F ?C��� �)�(� �$ �!�� 
R$(9 P�
J� W�� .  
[�� �$ i(F ����7 :�(f� !� �!�� ��
��� $(7��9 �A�) (�=� :��    �$ � �y�%� (y��(% ��

i(F '<9 :(`���       y�� #$(y9 �
y�	 $(7��y9 by�R �y�I.    �yR�NR (y�! $���y�   $(y�CNG !� ���y� 
I��%�� b��> �� �!�� ��
��� 
&�7.  

1. �7 �7 I�� �G
� ���(�> "��� ����! :�(�R  [�F �$ �!�� ��
��� :(�D��913 [��W 
 (7 �@�7600 �%(; �|$ '��C�� I�� #$(9 ���f . [�� �$1996    !� "�y7 #
yH�� ,|��� �$

20 �%(; �|$ $���C�� ��� (/� �$ ���f
& �;�) W(��p� $�����	 ��.  
2. [�� �C;�% �$ �CH� #�� #��$� ]� �$ ����   :�y�1991   �y�1993   !� "�y7460   '�y�C��

�%(; �|$  '����R�N�	 ��$�	 �9 
�$(D ���f158   $�y7 �|$ '�y�C�� .    by�R $�$��(yJ ]y� �$
 �7 ]�$bR98 �%(; �|$ '��C��  '����R�N�	 ��$�	 �9 
�$(D ���f50  �|$ '��C��
&.  

3. #�(D�b7 �$ [�� [�F �$ #
H�� ,|��� :��  :��1997  ��2000 �%(; ���f  �@�7 ���� (7 
54 W769 W864  �1128      �%(y; I`y+R �y9 Iy%(D ,��y; �|$ '��C��     �y��b� �y7 ���yf

��@�A� �7 �!�� ��
��� :��  O��(�1:106 W1:117 W1:113 �1:145 $�7. 

11--11--44..  
�
/� "� �!"� #	$���
�
/� "� �!"� #	$���  

�
��� ��7��I+�R �R|�F '�(�� �$ �!�� �. Z�� P�
J� ^�(�  ,��y; :��    h7��yT � �y�%(D
�� �� �A7�� ^�� �$ $�f�� �7 '��� $�NR '��7 (�! ,��;:  
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�!"� #	$��� �& #/��,0

1. #��$ ^�@��    [�y� �$ ]y� [�
� �&!��> :��1381      �y�@�A� ^�
y�m � 
y�$(D ��byD(7

��� P�QR� �7 ���9 �$ �!�� ��
���.  

2.  [�� �$1382 WP���m ���R(7 �7�\�      #U�(y	 �$ �!�� �y�
��� [�yNG_� (y7 #��y7�$   :�y�
$�NR 
�9k� �R�(NG.  

3.  (�� �$1383 ���R(7 � I�(�
� '��!��  :by��W      �y7 (y��p� $���y��	 ,��
y= i(y&  ���
 �!�� ��
��� $�NR s<7� �� '����R�N�	 �&b��R� ^�R��J �) S�(�R290 .( 

4.  
���� �$84  ����y�$ �G�NQ� W:b�� ���R(7 � I�(�
� '��!���N�@   �y�@�A� :�y�   :�y�
I�@��% !� "�	 #��$ �$ �!�� ��
��� $(9 s<7� �� ���(f� :��. 

5.  [�� �f$�7 '�R�J �$86 #U�(	 :�(7 �!�� ��
��� !� #$�����      !� "�y7 �@�y`� �y7 :�y�
100 
& ���b@� [��� $���C��. 

[�� �$ W(�=� :�� ��@�A� P�QR� �7 :(���7 ���N� #U�(	 �$ �!�� ��
��� :�� ��   by�R �
'��!�� �$ '> :(�D�(% I9(& � �� I�� #
& $�Q�� �� .(7  z`F   W:$�y\�J� P�y� ���R(7 '�R�J

        #$�y� W�yf$�7 � ���y�@�� P�ylR WZ�y�� �y\% W'�(y�� ��<�� :���Nf ����(% � �G�N�f�  
61- V-  W#����$ i(F 
����� ���(f� :��  $�����	 �7 �� $�= :�(f� I�$ �$ �R�(NG :��

�R(7 '��!���7 �f$�7 � �� #$�� ��l�� '�!�� � :!��  :!��)�!�� ��
��� [�NG_� �7(W   ^NyT

��$ ��(J :(�R!�7 $��� ��% :��$��
R���� I��G�.  

11--22..   #	$��� #	$���  �;� �F � �!"��;� �F � �!"�GG7$�A�D �7$�A�D �  

�7  �C9 ��F�+�*   Iy�� Z�y+�� �y7�J �`�9(� � �C�CH� ���$ �$ �7 ��
��� �.  �y+� �$* �
 ���%� ^���� W�
� W�C�CH��� Z�+��?�(�� � o��� h��(& ]� �$ (lR $�   Iy�� #
y& .

�+� �$*W�
� W�`�9(� �  ����� �� �\��� ���%� W��= h��(& �$ �9 I�� �N�+�� ^�%��

�9 .�+� �)*�� �f��� :$��! :��(�����	 �7 �`�9(� �  �y���7 O�9(� 
��7 � 
&�7   :�(y7 :�
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$$(D �;�) ��R> . �7 :$���� ^��m �$ I�� ���
7  IyCG      �y���G ���yN� '$�y7 o�y���R
Z�N\� W��}D(�/k� :(�DW $�7 
���= #
���	 � ���&$W ��`��� � ����G $
�� ����� ^NT   :�y�

i(F �$ ��R> ^�7 �7���� �7 �D
���	 "��b%� Of�� e�b7 :�� (�~ ,��;   �y� �yA=  $�y&. 
  ��y& �y9 ��AR�N� 1-1   �y� '�y�R  
y�$W      yF�`��� � �y���G $�
y�� "��by%� �y7,�  W�y7���� 

�D
���	 �� "��b%� b�R �� 
7��.   

  
�+, 7"�>,1-1:  #H$�A�D ��&�"��I;� ����� ��$?@ C/�J�� �&  

"@�m (��$ !� �	 :��" �$ �� i(F    yl)<� ^�y7 [$�y�� �A�R �7 '
��� We�b7 :��,� 
I�� :$�\�J�  � ��% W����� � �G�N�f� )��&1-2.(  

  
�+,  7"�>,1-2:  K�& ���?@��LFM� � #��>N-� <���NO� � #�� P#	��	  
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   WI
 :�
  �yC
  $�(
 ���
 �9
  �$ 
 :�
     ^�

  

              �!"� #	$��� �& #/�

�����= ����l�R� W��
 {�y�� Iy�� (�}y	�R

G ��(7 �� ��R> z�N
I� .^�� !� C7��� ��

(y%� I�J<= :(�D
�� �9   y��� '����


9 I�����b7� ^�� ^
�  
y�$ .gyJ�� �$

  �@ky+� �y) [�`R �
�%�y� �y7 �$�yJ ��

 �!"� #  

        ��,0

= �$ I�%��& $�Q
�f� ���(D��9 � �
���+7 � ���9 w�$
�� #$�NR ^�N��R 

7 � ���(D �� D��9
9 I�� 
�NR��� :��

�!�z%�� !� ^�(�
 �y� ���y�� 
y��

R$ �7 
)�� Z�+��
W   �y7 ]y�(� ��y���

#	$��� Q�@ #5�
H

�

���� �

   

�

�7 � �D Q�� ��l��
��Nf $(= (7 ���

#U�(	 :!�%
 $ W��
� ���&$ Wo\��
��9 W��Nf $(= 

#(� ����b7� !� :(�D

7�� z . ��
��� ��

P�lR $��=(7 � I
� ]� O@�J �$ Wi

Iy���� � �@ky+�W
��&1-3.(  

�G H �M@ �& 7$�A�D
  

��	 �
�� �
�

������ ��	 ��

D
���	 ^�� �7 ���
i(F �� We�b7 :��

��&�
�m 
�m � :�
�� � {(Q� �
�m

��!��R :
�7
�m

P�lR { �7 �7 � 
��
z�H� �N�� ��9 � 

I�J<= W�N�� ��9 
i(F :
�C9 '�A7�

�7 �9 
�&�7 �y�@$
�NR '> :  
�&�7)

7"�>, 1-3:  �FG�;�

��	  ���� �

�

������ �$ ^��(7��7
,�� F '����(%��9

m I���� ��R> #c�
m(� W#U�(	 ���G ]

�+�*m � #
���	 �
I .{�m��m ]� �$

O�9(� I�J<=
� �� '> �C;� :��

 ��
� :� �!�� �
��&$ � #
���� � 7

#�� ^�(�(/  �(7 �):

�+, ,

14�

��b@�
�7 ��

]�
� �7

I��
$�7
���	
���
��	
(/x�
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11--33..  
R�
R�����   �!"� #	$��� �!"� #	$���  

�� �G�7 :$
��� ����G i(F �$ �!�� �� 
R$(D [�\H� W��  ��"��9 ,��
= �  
7��.  �!��
�7 I�� ���b� �7 $(9��9 I`+R W#$�� '��7.  (y/�,�       "��y9 W��>��y9 "��y9 Oyf�� �y���

���b� "��b%� WI���9 �� �7 � �� �!�� "��9 �;<= ,��; $$(D .   ^y�� �yCNf !� (�! $����
�� ����G 
�&�7.  

?@� ( h�yH� !� �9 
��+� �C���G ��A�H� ����G    �y%() W:��y9 :�y� � :�    �yR��$ h��(y&
'��!�� ��& �� I�@��% �Q��R � ��>��9 (7 � ��%(D [�\H� � �� �� (/� �� 
R��}D .  ^y�� '�b��

�%() I�\�& W�R��!�� ���(% �7 ��+7 (/� � :�'��!�� :��9 P�lR � $�(%  Iy�� ,����� �� .
$bN��$ W,�G<F� $�`N9 W'��! $�`N9 ��`��� $�`R W�%�9�R :��  '�\\��� '��� �%�9 $�`R W

���b� ,�G<F� $�`N9 W
) !� "�7 :��$��
R���� $�f� �� ��$��
R����  #U�(y	 #��7�$ :�   :�y�
 :U�y@���� �7 $��! �C;�% W�7���  � !�� :�y�       �y� �y�C� �yN��$ �y9 IyJ�� h��(y&   !� W
R�y&

Z�� �� ����G ^�� ^�(� 
�&�7.  
 {(  ����(% ����G� h�H� !� (��(% �C���G  �9 (7 �9 
��+� :��9 :���7 � Y�N�f�   '> gy`�

�� ��}D(�/k� ���(�
� � ��
��� ����f (7 
�&�7 .����� ��
�� #U�(	 �$ ��#
�$�R W   ^�%(yD
#
�� ���b� "��9 :�(7 �%�9 I�
f P
G W�� I�@��% :�L% �$ Z���� r�� W��  :�y�  �y%()  W:�

I�(�
� ?�T Wg��f � ]���N�+�� 
�$ $�`R  �      ̂ y�� �yCNf !� Wg7�y�� �y7 I�y��+) P
yG 
�� ����G 
�&�7. 

 V(  $�(%� I�\�& �7 h`�(� � �R�+R� ����G :   !� $(y% ,
y�!��$ :(�}	(/� !� �&�R ����G ^��
�� Y�N�f�  ��}D(/� �R��!�� ���(% � :��9 P�lR (7 ^���N� � q���R W��
��>(% (7 �9 
�&�7
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�!"� #	$��� �& #/��,0


��+� .,$�G "��7 W��      [
y� W�R�J$�y; [�y) ^�yG �$ � hyC~ :����\� W��    � �y��� :�y�
��O\ #
�� �7 I`+R :!�� �R�NR W�\�& :�� �� ����G ���$ ^�� !� ���� 
�&�7 .  

��
��� ,�J ���R !� :��$��=(7 �7 �!��  �� $�= ��=  ����G (7 :$��! $�
) �� 
R���
�!�� "��9W 
&�7 ��}D(�/�� .�7 �!�� ��
��� ,�J ���R !� �=(7  �� (�! i(& 
&�7. 

  
?@�( #
�� 
�@�� �R :��  

!� ��� #U�(	 �$ ?��T �!�� $�f� ��|$ W��  #
�� $�`N9   �y� �R :��  
y&�7 . y7�    P
yG �y�@$
���R(7 ��`��� :b�� (F ^�7 #
&�J<G �9 '�)�   #$���y�� �y7 
��  ��y+R�$ !�     $�y= �yC`J :�y�

#
�� 
�@�� ����! W
��+� 
& 
����R Z��(% �R :�� . ��
���  �!��  :�y�$(9��9 (7 b9(N� �7
!�% P�QR� � �C;�    #
y�� !�(y7 :�(y7 O���� h��(& W��R> $��� �$ I�J<=     Z��(y% �� �yR :�y�

�� $��> .
�� ^��# i(F �$ �� �7 :
�7 :�� �� #$����� �7�J [�N�� ��F 
�&�7.  
  
 

 {(  �7 ��9 P�QR� ���(D ,��; 

Z�� !� ��� ���(D ��9 P�QR� �$ Z9 �7(Q� �L�� ^�(�      �$ �y9 Iy�� �y���f �y���(% :��
z�NG ��| ^�(� � {(yT �9 ����f :(�% :�  �ydN@�   �y� �y�    �$ �y��� by�R 
y&�7�  Iy�� #
yR .
{(T �dN@� 
�R�� ���� :»�> 
& �� �$ �9 b�&>W �� ��& �7 �� $�& ]NR « ��»   Iy�$ �y�$

�NR ��f �7 ��Nf 
�>! «
��+� ��`J ^�� !� .   ��
y`� ��y��� gR��� !� ��� �7 Y�T�� ^��
I�� #
& .����� :��R$ �$ x� ��9 ��� ��%��#$(�+D ����$ �7 (/  :��NR ��   byf �9 I%�� '���

o\�� �7 $�(%� ��L) �7 
&�7 ��%(D ��& O���� ��
R��!�� �7 #�(N� W?C��� :��. 
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 ��
��� o\�� �7 $�(%� W(/x� �&�� �7 �!��  Z�$(D �� ?C��� :��#$��>   ]y���� �7 �
 W�7��!�� � I�J<= :��!�% �<�=� !� :���+7 ����! �7 !� �� ���� ^ $(7.  

  
 V(  �7 � ��$��
R���� :����� ��R> '$(9 !�� 

:U�@���� 
&� � :(�7 "R�$ ����� �7 �9 I�� ���
7W �� ��$��
R���� �7 I+��7 !��  
R�y& .
�`��H� �7 ��$��
R���� ^��
� #���N�       ,��y; Oy���� '�y��NF� O��(yT [�yNG� � ��% :��

�� $(�}	 . W:$�y\�J� h��(& (�lR �C���G �7 O��(T ^��   �y�A�� � ���y�%�(pf   W�y��b�% W:�
!��R $��� ,�G<F� '$�7 $�f�� � ���U�@����W ��+7�� I�� . Z�� �$ ��
���  �!�� $�(%� !�

o\�� �7 �� #$����� ?C��� :�� #
�� � I�J<= !�% �$ ^���N� W$�&   �y� �7�y�    (y� '��y�
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�� ��(J (���7 ���(7 $��� ?C��� 
R(�D .
��>(% ^��W �� ��(J ����=� �$ ��;(%  �$ �9 
�$
"�	 W�NCG � �\\�� :�L% �(%       �$ � 
yR(�D ��(yJ �y��(7 � 
y�R $��y� ��$��
R���� � ��

�;:� gf�(� �7 ��$��
R���� (��p� WO���� ����! $�f� ,� $$(D $�����	 h7� .  
  
 

 $(  �>O)�; {��Q� !� #$����� � �!� '�(lR 

#�D��9 �$ �!�� ��
��� :��W �7 #
�� i(F :�(7 ����! $�Q�� ��@$   �y�) �y7    :�y�!�% �$ #cy��
�7��!�� � ,�G<F� (O)�; h��� ��R> !� Y�%$ �  � ��(lR �7 ����&> :�(7 :$��! '���� W'�(lR

�7(Q� :(�D�(%  �y� Z��(% ?C��� :��  $�y& . �y�
���   �!�� �y�   �y7 
yR���    !� �y�� '��y�G
��� [���R� :�� O)�; $�(%� �7(Q� � "R�$ W,�G<F�    i(yA� (ylR     �$ Y�yT�� ^y�� � 
y&�7

 �C;� #�D��9)�7 W,�G<F� :��!�% �$ #c��  ����� � �7��!�� (z�H� �� 7��
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2. �R��� !� ���D> �� o\�� � ��  $�f�� :�� 

3. I=��& #$����� � !� :U�@���� #
�� i(F z�(F !� 
�
f :�� Z�� :�LG� ^�7 �$ �R :�� 

4. O)�; {��Q� '
&
��+�  '�(lR 

5.  �7 '����&��9 ����&>�*�+� '��� ��&�  :� 

6. #
�� ,�G<F� ]R�7 ����� #U�(	 �$ ��R> !� #$����� � �� (��$ :�� 

7.    !� ��y�R�N�	 � ���y�� W��(%��9 (���7 I=��& �*�y+�  �y���l�R� W�y�!��R W  ��y�� �   :�y�
 (��
�� 

8.  �) �$ '����&��9 (���7 I9�����*�+�   �7<�`� 

9.  Z��(%'
& ���R��� "��b%� � $�NR :�(7 O���� ����! $�(%�. 

11--44..  #	$��� <�5�
&"��#	$��� <�5�
&"��     �!"� �!"�  

���       �y�@�A� $��y� Y�yT�� �y7 Oy����� � Y���� :��$(7��9 � ��
�� :���$ �!�� ����&
�� 
&�7 . ��
��� �� $(7��9 :���$ �C9 #�D
�$ �$ !� �!�� I�� (�! i(& �7 �9 
&�7  :  
?@�( �����7 #�D
�$ �!�� '$(9  

 �!�� ��
��� �C;� �
� (D�»#
�� �7 �7����$ (�
�N&!�� :�� «�C;� !� ��� W
&�7  ^�(�
����) � "�	 ^�(� I�� ]���N�+�� ��� ]� !� #$����� W'> :��!��R . �NG �$ W��9 ���R(7

I�� ^9� ^�� ��C`� .���    #(y�7 �yN�� ��y9 !� �9 #$(�% � b9(N�� :��   �y� 
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��� �7 �+���� $�`�7 (��$ :��W    g�(y� q��y�R W(N�y+� $�`�7 �� ��$�����	 P�lR 
�R��   � (y�
 :(�(/x��7 #$��> ��7 
R� . �y7          :�y���b7� !� #$���y�� �y7 ^��yR I�(�
y� $(y���� �y�@$ ^�yN�

#���9 I�� ��%�� ���N� b9(N�� � ,
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 {(  �@k+� �) #�D
�$  
�@k+� �) 
�$ !�1P�D #
��m W�!�� ��
��� ��9 ���R(7 W �7 P�lR � P�D   [�yN�� ��� !� 
��

 �@k+� �))#�� :�(f� W�@k+� �) W�@k+� ^���� �) (�� 
&�7 .  (�y��7 �7 $��=(7 �$ �*�y+� 
��%- I���9 � ���b� W'��! W���(�
�W 
R��$ �R�(H7 #�D � :
�C9 "�R .  ^y�� O�9(� WOC~�

^���� #�D � ���� #
R��>
�
	 W����G �� #U�(	 ]� I+�& �� :!�(�	 #
��9 
&�7 .  ^y�� �$
#�� �7 �7����$ (D� I@�)  �\\��
�m ���(D $(���� ]� z�(F !� �)   #$���y�� �y7 � t<=

�NR �) �7�J �@�+� $���� (���7 �$ W$$(�R ^�N� {(Q� $�(%� !� 
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��� Wt�% $���� �7 �f�� �7 ����! �$ �!�� ����& �� �NG ,�
J :���$ (�! :�� 
&�7:  

1. ���b� � �(f� �$ :$�`�7 #�D(�W ��� W
&�7 (lR
� �� �!�� ����&    
yR���  �y7    #$(y7 ��y9
$�& .�� $�`�7 �(7 �� �@�� 
�$ !� 
R��  v����C���G  (/� W�(�R W'��! WI���9 W:��>$�� 
�R��

#!�
R� P��$ I�C7�J � �A�H�  :(�D  $�y& .���       P�yN� �$ �y`�(�� ,��y; �y7 �!�� �y���&
����! I�@��% ?C��� :�� �� (�7 :�� �7 
R���  #$(7 ��9 $�&.  

2. #U�(	 �$ '�N�=�� 
�R�� ���lR � :��Q� W�R�(NG :�� #�(D�b7 W��    � �yR�=��9 I=�y� W��
i(F gNf :�� �7 �9 {<T�% ���\� � :��> �� (lR ]� 
�� �$ �(f� �7 ��7  ��  
��>) �7��� �$

�� 
�@�� ��`�(� �9 �%(\� :��|�9 
R�&(  Iy�� ,��y��� #U�(	 (� :�(7 �!�� ��
��� W . !�

������������������������������������������������������������
1. Problem Solving 
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  �y��(f� ���b� W$
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�
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��� ��y= �
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3. ���  �$ $(7��9 (7 #�<G �!�� ����&����!  :��I�� ��b%�
�R�� : '�N�=��    �y� :!�y�

#U�(	 (���   �y���! �$ W���y�7(�! :��   P(yR :�y�       WI=�y� � 
y�@�� :��
y��>(% 
y�R�� :��by%�
I+�! ,��
= WI&�
�7 A�H����R(7 W� Z�+�� W:b��    by�R �R��!�y� ���=�� � ���(�
� :��

�� $(7��9 :���$ 
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4. �\H� :�(7,| Z�+�� �� �R��� Z�+�� 
�R�� ����      � ��by7� �y� ���ylR �y��R�(��@� :��

 ����(y� �����  ��� W��y= :�        !� '�y��NF� Iy�f �y)�(F �yC)(� �$ �y9 �!�� �y���&
"�	 !� ��
�� �7 �7����$  ^���� &�7 #
 �� ��9      �Ny�� �y�@�A� ]y� $���y� (���7 �$ W$��


yy�@�� �yy=(m ]yy� Y�(yy& !� �yy`J � �yy�@�� i(yyF 
yy��k� !� 
yy�7 �!�� /�yy� I=�yy� 
yy&�7 .
���   I=�y� [�yF �$ I�� ^�N� �!�� ����& /    �y7 !� '�y��NF� Iy�f 
y�@��   :(�D��y9

�7 b�R :U�@���� � $��� ^�(�
�
f $�& #$(7 ��9.  
5. ��� :��$(7��9 !� ��� &�!�� ����W ���R(7 �$ #$�����  i(yF ���� � :b��    g��yf :�y�
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&�7 .i(F O��\� � ���� �)�(� '> gJ��� !� :���+7 �$ ��        �y7 �y9 Iy�� �R|�yF �
yJ
$�7 
����R �(f� �7�J #$(�+D :��(��p� ��@$ .�R|�F ��@$ I�� ^�N� i(F '
&  '�
�% ��

I�f :(�D �R(7 $�`R W���	 ,�G<F� '�\�R W���� "�7(�! :��   I9��y�� � :���N� P
G � ��
'��!��  :� :��$��R � 
&�7 h7� .Z�N\� gJ�� �$ ^���N� Z�N\� ?�T W:(�D   (y�lR :!��

I��AJ P
G ����(f� W� i(F '$�`R �<�=� � �� Z�N\� �$ z���� �G�7 ��(lR �� :(�D $�&.  
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��$,� Z�N\� 
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]� � ���7 
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��� �9 ���b� :��9 P�N� IN�J "��9 :�(7 ��    �y�C7 WIy+�R #
&

�+� �7 g��f ����R�$��$ � .(% ����� ,����>��� (��� �7 �!�� ��
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��  "��9 :��
I�� Z�� ^�N� �$ ���b� .    � �y�bQ� �y7 #�(yN� �(D$(9��9 � ���(f� �&(�R �!�� ��
���

 ��CH��@k+� P�lR ,��; �7 $��$ 
�N%
� � 
�� .�7 �!�� ��
��� #�� ^�%�� [�`R$   :�y���9
I�J<= (7 ���� �7 W(lR $��� nU�(	 ��
�� z�H� :�(7 ^�b���f    ��y9 Oy@�J �$ � :$(% :��
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��� �7 $��� !� "�	     �$ Zy�� nU�� 
y�m P�y��� I�� P!| W�!�� ��
��� S�@�A� ����&
$�& ?�(�� �!�� ��
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V��( �
�"��  

�NG � SQ��R $��� ��l�R� !� ]� W[�\H� #U�(	 �� (%>
�� I�� .�7 �R��7  W(y��$    �y9 :��y9
�7 [�\H� P�QR� (F�= �� ��(% �7 '> '$�$ $�� .W[�d� :�(7  ^�&�R :�(7 �� ��9$�= :(���

�� �7 ��$�= W$(= I9() (F�= �� ��(% �7 '$(9 
��.  
 

 X(   ��/J5  
I=�$(	 Y�NQ� ����R � 
�@�� ����G ^��k� :�(7 �9 ����      ,��
y= �y� |�y9 W[�y\H� '
&

�� ,��; $(�D.  
 

 ((  ��&  
Z9 I�� $(9��9 ]� P�QR� :�(7 P!| IN�J ^�(� .�	�^�   �$ :�(y7 �y�=�$(	 S��b� ^�(�  ^�y&

�� ��l�� |�9 '> :��7 W:(��� 
�$ !� [�\H� ]� $�&.  
 

 �(  �!"�  
 ���b� �7 !��R $��� $(9��9 I`+R) (yNG [�F(  �y�  
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��� Sy�@�A� �
y�
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�7� !� 
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(7 �Cyy;� SyyC)(� �yy� !� ��yy9 �yy��R�yy� ���yy�� $�yy&. �A� �Cyy;� �yy)�(� �yy�@���yy& :
C�D �?����2 WZ?���� #���3 )�C;� #�D��9 ( �Z?����  #[��>+@4  �y�  
y&�7.  Zy��   ^�(y�

 W�C)(�#�D��9 �� �C;�           Iy�J<= W$(9��y9 �y�CH� W,�yG<F� !�y% "y& ���y& �y9 
y&�7
)#
�� �7��(�7��!�� W ),��LJ(�� �*��� � ����� W 
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f2-1 P�D � �)�(�  ��9 S��R(7 :��

�� '��R �� 
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������������������������������������������������������������
1. Job plan 
2. Pre study 
3. Study  
4. Post study 
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22--22--22..  #��� 7�H"�� �/ �?����#��� 7�H"�� �/ �?����  

P�D W�C;� #�D��9 �� ��@�A� �C)(�    #$�y�	 �yCNG :�y�  ��� :!�y� ��&   ���y& �� �!�� �y�
�� $�& . �$ #�D��9 ^��"& W$(9��9 ��CH� W,�G<F� !�%    �y*��� � ��y��� W�7��!�� WI�J<=

�� P�QR� $(�D ) [�
f2-2(.  
  

��$-  7"�>,2-2: #��� Z?���� "�� Z��%
&  
�!"� Z?����  

!��  ����?�  
1 .���MY� !��  ��@�A� �R�`� � ,�G<F� :�� (7 z%��� � z�J
� W��N�� 

2 .�
�"�� ����@ !��  ���$ W��$(9��9 ?�(��   S`y��H� W�y�$(9��9 :��7 ^���� W:$(9��9 [
� S��� W��$(9��9 :
�7
��@�A� S��$� :�(7 (�(7 :��$(9��9 {���R� W��$(9��9 S��b�  

3 .��OMU !��  #
��(�(7 :��$(9��9 :�(7 �7�� 
4 .#&�/!"� !��  �`��'!� � :
�7#
�� ��$$�����	 :��#
�� {���R� W:(���7 h+7 :�(7 O���� :��  
5 .�?	�@ !��  #$��	 S��R(7 S��� W��% ,�G<F� ��N�� W����R ��CH�    S`y��H� � ���y�R $���y��	 S��� W:!��

��R> �!�� o=�&  
6 .�G�"� !��  *��� � ^��
��*��� � ^��
� W����& ���bD�*��� W{���� ���bD�  �y7 ]N9 � ��(%��9 �7 ���bD

�R���bD {��� ��(%��9 h��� (�(7  

22--22--22--11..  ���MY� !�����MY� !��  

 ���G<F� �G�NQ� '$(9 ���9 W,�G<F� !�% �
� �y�  
y&�7    "�y	 �yC)(� �$ �y9   �y�@�A�
I�� #
& :��>$(D. Z�� :�LG�W   Iy+�R ]� �$ �� �!�� ,��@�A� !��R $��� ,�G<F� ��C9
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���NR . !� Z�� !��R ,��; �$ ^���N�
$�NR 
���= 
�$!�7 #U�(	 #���=��.  

      � �����y9 W�y��b� W�!�� 
y�R�� $�y`�7 ��
y�� � z�$�\� :�(7 P!| ,��%��� W!�% ^�� �$
�� ,��; '��! �� '�
� ����R :(�R!�7 !� 
�7 W$��� ^�� �$ ����R ,��%��� � $(�D $�& . �$

�7 ��
�� v��� (7 !�% ^�� :���R��� :(�R!�7 ��$
Q� ,��@�A� n$�
H� W$�` $(D$. 

»"�	 ���bD ��@�A� «   ^NyT Z�y� $�(%� � ��%(D ��(J ���(7 $��� !�% ^�� �$ #
& ����
'> :���H� (7 hC+� Wz%��� ��  
y��9 .      gyNf ,�yG<F� (y7 #�<yG ���byD ^y��   W#
y& :��>

��CH�  ��@�A� �R�`� :��) W$�f�� q���R � ��[
� �  ���b�    by�R �y�  
y&�7   �$ �y9  !�y% ^y�� 
 z�J
��� O��\� � $(D$.  

 

"��� 8- 
�;>5 ���MY� 
�
�  
'�+N� �(�N� �G�7 '> :�� (7 z%��� � Z�� :�LG� ^�7 ,�G<F� '$(9     !� :(�D�yCf W#�yD��9 '
y&


& 
���= #���9 '��! �$ (��7 SQ��R [�\) � �LG� ^�7 ,����� ,�G<F� !� �&�R �<�=� $�Q��. 

  

22--22--22--22..  �
�"�� ����@ !���
�"�� ����@ !��  

��� OCJ W#U�(	 :��$(9��9 ��CH� � ������& I�� �!�� ����& .    � ^�y@�� WIy�@��% ^y��
Z��  ���D ^�(��� 
&�7  ��� �9   ��� (��y� !� �� �!�� �y���&   �y���7 :�y�    �y) � :!�y�

�� b��N�� �@k+� 
�9 .#$�
H� ������& W!�% ^�� �
�   �y9 Iy�� ��@�A� !� ����   ^�(�y��7
� $�`�7�� Of�� #U�(	 �$ � 
R�&.      I��
y� �y7 Z�y� hy��� $(9��9 ��CH� ��$�NR !�% ^�� �$

���+� � (`��� �� Z��(� (D $$(D �9 � :��$(9��9     (��y\� �y7 ��$�yNR ]� O@�J �$ #U�(	



                                                            

�

41� �

�

�!"� #	$��� "�� ���%
&�

 �9�
�� # $�& .Z�� :�LG�W �7 �� ��$�NR �C�&  Z��(���  �7 |�7 �A� :��$(9��9 �9 
��9
 ^���	 �A� :��$(9��9I�@��% �  ��h`�(�  zA�� ��$(9��9 '��� � 
R�&"��R��m-  ��(ym" 

$�& ��(J(7 . :�(7 �|�N��:$�(%�  �9 �$�%() {��Q�  �f��� :$(9��9 #�D
�$ �7 (�N9 $�= :�
#$�7 
R�W  !�% ^�� ��N��$�7 
���= ����   �(y; �C)(� ^�� �$ �9 �&<� �@� �y�   �$ $�y&

I+�R 
���= (N/ �7 I�J<= !�% . a	     #U�(y	 :$(9��y9 [
y� Z�y�(� !�    WZ�y� Y�yNf� �y7
 W���b�(	 :��$(9��9 :���$ I;(%�  |�y7 ]+�� �    Iy�J<= !�y% :�(y7   {�y��R� � ���y���&

�� 
R�& . 

"���9-C	
D�
�"�� ����@ !�� "� �S85�" <�5  
1. �� P�QR� �CNG �m �
�$  
2. �
�$ P�QR� 
��7 �CNG �m  
3. �� ���b� �
�m (T�) [�) �$ $(9��9 ^�� (7�$  
4. �� �
�m $(9��9 ^�� �$!��  
5. �I�� ���R�/ �� �C;� W$(9��9  
6. $(9��9 ��>):�� (�$��$ $�f� :��(T(�~  

  
'�\\��� ^�7 
)�� '��7 $�Q�� P�
� �Q��R � ���(D     �y�@�A� '$(y9 ��yH� P t�y�  '$�$

   $�y`�7 :�(y7 ��+R��	(	 �)��R {���R� � ��CH� � ��bQ� W��$(9��9 �7 #U�(	 :�bf� !� �H7
) �H�I�J<= !�% b9(N�( �  #$�y�> � #U�(	 !� ����@�A� Z�� w�$ "��b%�     :�(y7 �y�R> :!�y�

#
�� �!�$(	 �� [�`R$ $(9��9 ��CH� !�% �$ �9 I�� �%�
�� �CNf !� O���� :�� $�&.  
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1. 7�@�� "� �?���� j�k�� <�5�
�"�� V/
?@ � #/�	��, �"�T� K/
@  

�(\� �� :��
�(= ��@$ ^�� �7 �� ,��
= �� |�9 W#
��9      �y7 �� �y\��� $(9��y9 �y9 
�9
�� �9 �@�	 :�!� 
�$ P�QR� "��(7 $!�$(	 . R� (y7�(7 $(9��9 SQ��R (D� W^��(7��7   W
y&�`R ��yl�

�(\� :�(7 (�~ #
��9     �� '> �!�� W�y��b� �$ "��y9 ��
y�� (y� � $�7 
���= #$����� �7�J
7
���7 
����R $�`� .   �y� ^�y7 !� �� :by�m :��(T $(7��9 �9 ����$(9��9    !� �<yNG W
yR(7

�(\� :�(7 '> �!�� �� #
��9 
���9 . (y��$ �(F !�W       !�y�R 
y) !� (y��(% �y9 ���y�$(9��9
�(\� :�(7 :b�m�R �!�� W
�&�7 I&�$ 
����= #
��9 .   �y7 :by�m (� I=�� WO��(� ^�
7

$��� 
) !� (�N9 :$(7��9          by�R 
y) !� "�y7 :$(7��y9 �y7 � Iy�� [�y`J �y7�J (y�~ W!��RW 
(�~I�� g7��� '$�$�
� :���� �7 � :��(T .     �y7 �� o�y& #�y��9 �`@�yJ �$ $(9��9 ?�(��

�� �� IJ$ � !�Q�� $��$.  
 
2. �N	� �/�%�R � #��� #�� 7�
H �� �& �5�
�"�� <$�& 

�`�f �C;� $(9��9 �� ?�(�� �� ��9 !� :� H� 
��7 �9 
�9
7�� z� .  �y7 �C;� $(9��9 gJ�� �$
�� ���	 "�(	 ^�� 
�$ :»�
�$ P�QR� 
��7 :��9 �m« . y��R�/ $(9��9�   �y`�f by�R   !� ���y�

�� ?�(�� 
R�& P�QR� 
��7 �9 ����$(9��9 (7 #�<G �� Z�+�� �� [�\H� ]� $(9��9  
y�9 .
     '�N�=�y� :�yNR �yR� �Cy;� $(9��9 W�R�NR :�(7»  �Ay� Iy���) «  y/ $(9��y9 � '> :�R�

»(��� ���`�! «I�� . [�
f �$2-3 �R�NR  �y7 #U�(	 ���R�/ � �C;� :��$(9��9 !� :�   :!�y�
I�� #
�$(D �*��� #�(D�b7 .  
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Y�R $(9��9 

�C;� ��N�� $�`�7 
:�R�/ v(��$ $�`�7:(�}	 
�C;� I+�! ,�(/� "��9��A�H 
�C;� "���(% "��9 
:�R�/ :��`G ��A= "��b%� 
:�R�/ 
�$ '�
�� $�`�7 

 
3. �
�"�� ����@ #>N;�	 "���>% Q�	
@1 

I��7 b@��m :�2  [�� �$1964          ��$�yNR �y7 �y9 $(y9 Y�
y7� $(9��y9 �y�CH� :�(y7 �� �&��
I�� #
& ����� $(9��9 ��CH� �N�+�� .��$ h7��� o���� :�(7 ��� ^�� !� #!�(��  �yR

�� #$����� ��@�A� Y�T�� :��$(9��9 $�& .    Iy���	 "y�7 �$ ��$�yNR ^�� Z��(� ,��*bf
#$��> I�� #
&.  

  
4. �5�
�"�� <��& � ��/J5 K��?@ 

Z9 W��7 ���b� I�� $(9��9 (� P�QR� #�� ^�(� .    �y7 �yf�� '�
y7 W$(9��y9 :��7 ^����   �y����
�7 �R��m � �Q9 �$ $(9��9   �y� �y�%(D ��9    y�� !� ay	 W$�y&o�     � �y�$(9��9 P�yN� '
y&

��`F �� !�~> :��(T (�~ :��$(9��9 ^�&�}D���9 � :�R�/ � �C;� O@�J �$ ��R> :
�7 $�& .
!�� ���& W$(9��9 �$ ��7 � ���b� ^�7 SC;�%�7 �� � �� I�$    ���y& �y7 :��$(9��9 � 
�$

�� �!�� "��b%� I�f �$ (���7 S�@�A� :�(7 ��+R��	(	 ���R !� ��� |�7 �!��I.  
  

������������������������������������������������������������
1. Function Analysis Systems Technique (FAST) 
2. Charles Bythewat 
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5. �	��� K��?@ 
/lD��T�& m�6% � �5�
�"�� K/
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Z�� !� � �����R� I�@��% W(�}	$�`�7 ���R {���R�    �y� $(9��y9 �y�CH� !�% q���R ^�(�  
y&�7 .
I�f Of�� WI�@��% ^�� �$ IJ$     �yf�(= �yQ��R �$ � Iy�J<= !�y% �7 O���� ��$   :�y�

 ��@�A�
& 
���=. ���R  (�}	$�`�7)R��	 �9 ����$(9��9
R��$ $�`�7 :�(7 |�7 ��+( �7 OC~� W
 �!�� o=�& �`��H�)���b� �7 ��7 (#U�(	 �$ � ����; :����9 �$   (ylR �$ �7 �R�(NG :��

     �y� {�y��R� (y��$ :�y������ � �y��b� W�D
���	 W]+�� '�m ����(�p�� ^�%(D  $$(yD .
�7 (��$ ,��`GW (9��9 {���R� ����$��  
yR$(D     
y���	 W]y+��(	 W�y��b�(	 �y9  :���$ �y� #


�&�7 $�`�7 I�f O���� I;(% . �$ Z�� '��� � '��! '�b�� �7 �f�� �7 ��$(9��9 ^�� $�
��
#
�� !�%  ^�7 �|�N�� W:!�$(	5-10  �y� (�p�� $(9��9  
y&�7.       by�R ����y	 �y;� !� #$���y�� �y7

�� ���b� Z�� ^�(���7 �9 �� ����$(9��9 '��� $(9 ������& 
R��$ �� :� )�$�910(.  
�"��10-�@"�D ��� 
$���� '�R�J �7 �9 '�R�J ^�� v��� (7-  WI�� ��(�� b�R I+�780 ���b� 
;�$  !� #U�(	 :��20 

I�@��% 
;�$ �� �&�R '> :�� 
R�& . W(��$ �R��7 �720  �7 ^�=�$(	 �(; �� '��! 
;�$80 
 � :��9 ���+� 
;�$80  �7 '�N�J� 
;�$20 $��$ zC�� '�N�����9 
;�$ .  

(�@> ����@���� '�$$�\�J� ����	 $)1923- 1848 ( �$ ,�(/ g�!�� n��7�$ #$(�+D ,��@�A� �	 �$
 W
R��$ ����=� �$ �� ������ ,�(/ P$(� !� �N9 #�(D Wg���f �L�7 �$ �9 
��� �Q��R ^�� �7 �	���

#(�7 :b�m�R ,�(/ !� :(��$ ���+7 n
G �9 �@�) �$ 
R
�� . ���+� �$ ����	 '�R�J #!�(�� � :$�\�J�
�� ��%(D ��9 �7 :���> '��% � I���9 �)�`� !� :���+7$�&. 
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22--22--22--33..  ��OMU !����OMU !��  

 :��$(9��9 z�H� :�(7 W!�% ^�� �${���R� �� $�����	 #
�� :$��! $�
�� W#
& $�& .#
��  ��
:�LG� �R|��% I9���� �7 �7 ���L% �$ WZ�� $��J !� ��$W ,�$�GW ^��W �����=  yN� � �� ,<��

����W I�$�
H�   �y� �y*��� � $�����	 W��= :������� � �T(% :�� $(D yR
.    ^y�� [�yF �$
I�@��%W �NR ,��; �LG� '��� �dH7 �� ,��LJ ��� #
�� ���9 ���(7 � $(�D  
�7 !�% �$ ��

�� ,��; $(�D.  
 �$ I��%�� :�(7 (�! :�N���� �;� �$I�J<= !�%  ��(J (lR
��� $(�D :  

1.  W!�% ^�� �$#�� �*��� � $�Q�� �
�      �
y� �y�C7 WIy+�R $
yQ� �)�(F :�(7 ?C��� :��
#�� ����� � (��p� �) z�H� :�� I�� O���� :��$(9��9 .   �$ Iy�J<= !�y% �Q��R gJ�� �$

�� �!�� #�D��9 ]� #
�� !� ����� ?�F 
R��� $$(D ���& �� �� .  
2. �7(Q� '> �$ �9 I�� ���� 
��>(% ]� I�J<= � �7 �C`J :��  Oy�9(� � #
& O�9(� Z

�� �;�) �� :
�
f  
y�9 .    Oy�9(� �y*��� � $�yQ�� W�
y�       zy�H� �y9 Iy�� :
y�
f :�y�
     (y+�� W�y`J �y7 I`y+R �����9 $�`�7 ^���N� � ���b� ^�(�N9 �7 �� (lR $��� :��$(9��9

 
��NR .  
]���� #
�� 
�@�� :�(7 :$��! #
& ��=��& :�� $��$ $�f� 
�
f :�� . ����7 [�N�� ��F 

]���� !� ��R> ���N� �$  :��» '�%��:(�%«1 #$�� �9   ��� (��y� !� (�(/xy� � (�    Iy�f �y�
�� #
�� :$��! $�
�� $�Q��   �y� #$���y�� W
&�7  $$(yD .  #��y& (��y�   �y7 �y�  yR  $��y� �$ � ,�


#U�(	 �7 ��= :�� �� ��9 
R�� .    �7�y�!�� �y9 Iy�� ^y�� ��R> �N� �$ I��%�� � �N���� �;� 
�NR P�QR�  $(�D#
�� � ���%� $�!> '��(f � ��- :
�R ��� '�
7- �� ,��; $(�D . 

������������������������������������������������������������
1  . Brain Storming 
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&�7 !�7 �<��9 
��7 ^�� I�J<= !�% �$ .I+�R '��> I�J<= 
��>(% !�~> . (���7 ���N�
 I�� ^�� (7  gyNf �(�}	 �� #$(9 $�
H� �� ���� ��  $$(yD �y;�) .   !� ,��yLJ � ���y�!��

 
��7 �9 
��+� I�J<= Z�� gR�����&�$(7 
R�& .Z�� {�m��m ^�� �$   Iy�� '> ���R ^�(�
�7 I�J<= !�% �9 $�& �
f �C�CH� :��
��>(% !� ���9 ��F.  

"���11- <
+� 
���@ K�%��O 

1. (� �R�D $���R� Y��N� WI�� !� !�(7� I�@��� ��+��7 �� ��
� :��$$�= $�&. 

2. (7 "=(m $�!> ,�G<F� 
�9k� ��&�$ 
&�7 . �m (�#
�� �R���+f W�� �I�� (��7 
&�7 (. 

3. WI��N9 $��� (lR I��. (� �m $�
�� #
�� �� (���7 
&�7 [�N�)� ����  #
y��  :�y�  
y���  (�y��7 
I��. 

4. :�LG� Z�� �7 �9(�#
�� O 
R�& O�~(� ��R> i<;� � ��      �y*��� �$ $�y= Z�y� :�y��� (y7 #�<G � 
#
�� #
�� $�`�7 :����� �$ ����$�����	 W�R :�� O�9(� �� '�(��$ :�� #
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��$ �*��� ��. 
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�� �m (�    W
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y���=  $�y7 .
'�N�   �y���& ��= �7 �� $��> �� {> �A� �7 �
; :$��! $�
�� ��7 (� W
����(� ���~ �9 :��F

�7 
����(� ]� #
�� ��+��7 �@�G #
�� ]� �7 '
��� :�(7 
��7 W
�> I�$ ��(9 
�@�� :$��! :$.  
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#
�� ��CH� � ��bQ� W�7��!�� !�% �
� #
�� {���R� � I�J<= !�% �$ #
& �*��� :��  �7�J :��
h+7 � i(& :�(7 W�(f� )�����( I�� (���7 .����� !� #$����� �7:��  �$ #
& ^���� �7��!��

"�	 !�% #
�� W��@�A� ���$ W��  :
�7'!� � �� ��$ 
R�& .  
 ���& !�% ^��P�D  :��I�� (�! : 

1. #
�� �}) h`�(�(�~ � �CNG(�~ :��  
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���(�
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3. $   �y7 Z�y� �yLG ]� �J�
) ^�%(D (lR �   '��y�G     �yH7 �$ #
y�� (y� :�(y7 g%�
y�   � �y�
�7��!��  Z�� :��)�*��� I�� ���
7  #
��9 ̂ y�� �$ �9 ����; �$ � $�7 
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� W#
�� 

�� ��� #
�� W
�R OCF��$ #
�� !� Y�%$ :�(7 :�LG ��� �C)(� $�&(. 

4. I�(�% #
�� (� O���� � ���b� '$(9 

5. �`�� #
�� :
�7 �%(D (lR �$ �7 W���$ (� �$ �� �7 � �7��!�� :������� !� P�
9 (� I�N�� ^
]���� !� #$����� �N�� Y�Nf� � :$
G �7��!�� 
�R�� ���� 

6. #
�� {���R� ��(�(7 :   
�7 !�% �$ ����� :�(7 

��� (D� #
�� !� P�
9     W
yR$�`R ��|�y7 �y`�� :���$ W�7��!�� :������� v��� (7 ����R :��
 
��7 Z��#��7�$ D(7 I�J<= !�% �7$$(. #
��       � �yH7 $��y� Iy�J<= !�y% :�� "y�(	   ��(yJ

�� 
R(�D .#
�� �9 I�� ^�� �
�      W
yR��$ �� (/xy� � >��y9 Z���y�� �7 ��
`� I�C7�J �9 ����
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&�(f� �� 
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#�� ^�(��7 O�9(� � {���R� W����� !�% �
� �)   �y��bD i(yF � �7��!�� !�% :��    (y�(7 :�y�
I�� �!�� $�`�7 :�(7 .P�D ���& !�% ^�� I�� (�! :��: 

1. ���bD �
�7� :� ��CH� � #$(9 {���R� I�� ��|�7 �`�� :���$ �9 ��     ,�y��b@� � $�y� :�y�
���b� $��>(7 
�R�� �(f� ���b� W��@�� :�� ���b� � (NG #��$ :��  
�R�� ���bD (7 �C�NH� :��

I��AJ P
G � ]+�� �� ,��; �� $(�D.  
2. �� P�QR� W���bD (� :�(f� !� �C;�) ��>��9 "��b%� ��CH� � ��bQ� $(�D. 

3. $�����	 ���bD (� :�(7#
&W ?C��� ,�G<F� � ��% (F 
) �$ ���(f�� �)��@��   �y���
�� $�& .'��! ���R(7 ���& i(F ^��   Iy�@��% W:
y�7        :�(y7 !�y�R $��y� I�(�
y� � Z�y� W�y�

#$��	  :$�����	 ���bD :!�����b� (lR !� ��`� i(F �7 ���bD �+���� �    ��>��y9 '�by�� � ��
�� 
&�7.  
4. �� ^�(=>��;           W�y���� h��(y& 
y�R�� �!�� ,�y�@�A� (y7 Z9�y) h��(y& $��y� �$ �y�

#U�(	 $�f� W:��(AT� $���� (���� ��!�7 W(��$ :�� $$(D [�NG�. 

#
�� W!�% ^�� �$ :�� Z�� h��� O����    �y� #$�$ ��y��� #(�R
y�m :��9 :��  
R�y& . �$
P(% ��� ����� :��%]+�� W,�(L� Wg  Iy��AJ P
G � ��   #
y�� :�y�  :   � i(yA� :$���y��	

 $��>(7 [�`J �7�J O�(�� �7 (NG [�F ���b��� $�& �� �+���� ��`� i(F ���b� �7 �  $(yD$ .
 �������	 #�D
�$ [�NG� �7 ��+7�� !�% ^�� I��%���� 
&�7 .     �y9 :$�
yH� IyJ� �y7 �f�� �7


��7 WI�� I�$ �$ #
�� ����� :�(7  :�� (7 :��9 b9(N�20  
;�$C*�+�   �y9 
y&�7 �80  
�7 �� ��$(9��9 
;�$ �� I�$ 
�$ .  
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#
�� ����� �$ (D�  �<� ��$�& P
G '���� 
) �$ �� ���b� � g%��� $��>(7 �$ I��AJ  ��
#
�� �R��\�� �+���� W
&�7 v���� ]� �$   �y�A�� �y�`� i(F �7 ��$�����	 � ��    �y7�J � (y�

 (�����$�7 
���=.   ��y��� !�y% �$W   ]yN9 '�y���   9 :�(y�R !� ^�%(yD   � '�`��y�	 �y���&��
I9(& $��$ $�f� �H7 $��� ����! �$ o\��� :�� .  ��y��� Z�� ��`@� 
y��7    (y7 Iy���R �$

 �7 � $�= #�D
�$ v��� I��G��7 � ��\R� ���9 �%(F W���b� � g%���    �� #
y�� :��  �`y��H�

��NR.  

 $�
) I�� (��710    
R�y& �y�N�� ��y��� !�% �$ $�����	W    "y�	 �(y�! '��y�  �$ Z�y� 
15��20 $�����	W �� "��9 �� Z�� I��%�� [�N�)�  
y�$ .  (y��$ �(yF !�W   gyJ��� (yd9� �$ 

#
�� ����� ��	 �9 :�R�%(; ��+  ���f100 
)�� �@�	 $��$ �� W �C�= ���b� ]� !� :(���7
#
�� �%(; ��+R��	 �7 :�  ���f1 
)�� �@�	W $��
R !��R  '�R�J z`F (7 I�� (��7 �����	 '��� 

 �(; Z��#
�� ���� $�& �%(; �����	 � z%� :���$ �9 
��+� (���7 ���f . I���� �7 ��+7
#U�(	W #
�� I�� ^�N� ����� :��  ��
��� $�����	 O@�J �$ ��%��     �y7 �y� 
R�y& �*��� �!��

#
�� O�9(� ��W ���bD 
R�& �*��� ?C��� :�� .#U�(	 �$     [�yN�)� ^y�� hy���� � ]m�9 :��
��� !�% �9 $��$ $�f�#U�(	 :�(7 �@� 
�(7 P�N�� �7 #�D��9 '��(f �$ �� e�b7 :��  (��7  ��F

[�N�� #
�� ����� !� �N�� 
;�$ �� P�QR� �7 #�D��9 !� 
�7 ��  
y�� .     Iy�� ^y�� (y7 ��y�
   $(y�D P�yQR� Z�y� :�LG� ���N� ��L) �7 #�D��9 �$ ����� !�% !� ��N+J �J�
)W    �y9 �(ym

�& �`��H� !�% ^�� �$ ����R �f�(=���bD :�(7 �!�� o=      (��
y�� �y7 �y�R> �y+���� � ��
�� 
&�7.  #(`= '����&��9 '$��> Z�$(D ^���N��NR P�QR� �R��> �7   !� Iy�� (��7 � $�&

#�D��9 '��!W  (d9�
)#(�7 $��> �NG �7 �� :��$(7. !�% ^�� �$ ����R �Q��RW   o=�y& �`��H�
���bD �+���� � ���bD (� :�(7 �!�� (��
�� �7 �� o=�& ^�� v��� (7 �� �� 
&�7.  
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#
�� O�9(� !� W����� !�% :���R� �$ ���bD I���R �$ � �������� W��   �y� $�yQ�� ��  
R�y& .
���bD :�(7 �!�� o=�&   �y�`� i(F � ���   '!� v�y�� (y7      '!� :�y������ �y7 #$�y� �y�$

#$�$ �� �`��H� ���bD (� �7 #
& $�& .���bD o=�& ���� �7 ��`� i(F !� �9    �y7 $�y7 (�y�
Z�N\� :�(7 ��(%��9  
y& 
���= �*��� :(�D.   [�
yf2-4     �� �!�� o=�y& �`y��H� #�yHR

�� '��R 
�$.  
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��$- 7"�>, 2-4: �!"� oU�, �T	��� 7��%  
�����  

���bD  
�����1   
 '!�)w1(  

�����2   
 '!�)w2(  

........  
.......  

 �!�� o=�&
)VI(  

���bD1  n1 n2 .....    
���bD2  ...  ...  ....    

....  ...  ....  ....    

  
 �7���bD !� ]� (� W�� v��� (7 (� �����W  #(NR1  ��10 �� #$�$ $�&. '!�  �������  �7 b�R

 ��� !� #$����� �f�! S+����)AHP (�� �`��H� �7�J 
&�7 .  (y7 ���bD (� �!�� o=�&
�� �`��H� (�! SA7�� v��� $�&:  

  
 

"���12 - C	
D <$��� <�5 :�?	�@ !�� 

1. >�� $�`�7 �� �!�� W���bD ^�� �� 
�$ � 

2. �$��$ (7�$ �� ��!��R SN� ��> 

3. �I�� �f��� ���(f� ,<��� �7 ��> 

4. �I+�m '> ����G � q���R 

5. ���bD (��$ �7 '> ,����  �I+�m �$ ��   
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22--22--22--66..  �G�"� !���G�"� !��  

I�$ �*��� W!�% ^�� !� �
� >  �y��(f� #��y7�$ z%��� � �!�� ��@�A� :��$��   ��y;�� '$�y7   �y�
I��. ��^ I�$ >$���� ���bD 
�m ���& ��    (�y��7 �y�(%��9 {���R� ,�
J �9 
&�7 $$(yD. 

��� ���& !�% ^��*��@�� ����& �W ���9 �`�9 ���bD ]� �7 #�(N�   �y)�(� ��C9 q���R :��)
��@�A� I�� .  
�7  �C)(� ^�(=> '���G �C;� #�D��9A� ��
��� Z�� W�!�� ��@�  (ylR �!��  �� $�y= ,�

�(7Z�N\� : �� �*��� :(�D 
�$ .�H7 � �*��� [�F �$  Z�y� W�C���� :��  W�y�@�A�   :��
y����
!��R $��� 
�
f ,�G<F� �� ,�(��p� [�NG� :�(7 �� !��R $��� ^�� :�(7 �7 ��9 �� I�$ $��>.  

"���13-  #H\/���/JH<�5 <����S�D 

1. I�C7�J �(f� ��&�$ 
&�7.  
2. ,<��� � ���b� :�� ���(f� ���(7 &#
 
&�7. 

3. ��CH� �%(; ���f � "��b%� ���b� [�F (NG #U�(	 ,��; ��%(D 
&�7. 

4. #$�$ :�� ��% � ���b� :� �9 #�� :����9 �*��� #
& �� �R�`���	 W
�9 
&�7 $�f��.  

 
�� !�%��*W "�R $��$ �!�� ,��@�A� I��%�� �$ :
�C9 .#
�� (D�  #�D��9 :��$�����	 � ��

�!�� �7 (/x� � O���� �HR �y�R �*��� :$W    Iy�� ^y�N�     $��y� �7�y= ���y+7 :��$���y��	

R(��R ��(J ��(%��9 �(�}	 . �9 I�� ^�� (��$ Z�� ���R�m(D� �� �@�G $�����	 ]�  
R���

 W
7 �*��� ICG �7 �NR �@� $�(7 I�$ !�   �y*��� ]y� �7 '���        $��y� �� ?��yT #
y�� ]y� �@�yG
$�$ ��(J ��(%��9 �(�}	 . 
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yy��7
yy&�7 o�yy�� �<��yy9. �yy*��� � �@�yyG :��$���yy��	 �yy���   :�(yy7 '> �@�yyG

Z�N\� '�(�DW o��� '�
7 Z�N\� �9 �����
J� �� Z�N\� '$(9 (�D'�D
R   }y=� 
��7 
y��9W 
�� �G�7 Z9 �!�� ,��@�A� q���R $�& 
R�& �R�. Z�� �����  W�!�� Z�N\�    � Iy�� :!�y�

Z�N\�  ��+��7 '�(�D�7 z�J$ ��F 
�R�
7W     
y��7 �����
yJ� �ym ��$�����	 g%��� z�H� :�(7

��$ P�QR� . P�QR� Z�� �LG 
�m � (`��� h��� �*��� W!�% ^�� �$�� $�&. "�(	 �7 ���	  ��

i(A� ,����7� � #
&W �7 
��7   ̂ �y&�$ (ylR �$ �7 � �N�� ,��;     Z�y� �$ I��yLG � oy\��
$(�D P�QR� #
�� ����� .,
� �*��� '��!W  $�
)40 ��60  ���J$I��  �H7 :�(7 P!| '��! �

 ��%(D (lR �$ {��f � "�(	 ��� $�& . #U�(	 ,�
��+� ��C9+��7�� �7  ���R�(��@� ,��;
"�(	 �7 ���	 P���� �$ �� #$�7 v(��$ �$  :���7 ��7(� $����� ��@�A� 
��>(% 
yR$(D # .

�� ��;�� Z�N\� :�(7 ����R �*��� !� �`J $�&  Z�� :�LG� ��L) �$ �*��� W'�(�D $�y& P�QR� 
"�(	 v��� (7 � {��f � �� �*��� W#
& i(A� :��   ����R #$��>$$(D .�� �$    Iy�� (y��7 W�y*�

�;�) q���R �7 #
& $�& �*��� �N�� ��9 �Q��R '���G.   
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1 .��
�� ):� W#U�(	 ,
� � '��� W#U�(	 �
� W#U�(	 �%(��    :��$��
R��y�� W#U�(y	 S��b� W'�A7�
,��(T W#U�(	 �!�� S�@�A� P�QR� ��@$ W#U�(	 :�� (  

2 . ��@�A� S��R(7)'��! "�	 �)�(� :
�7 �C�N�� S�@�A� � �C;� S�@�A� W��@�A�(  
3 . �!�� S�@�A� Z��)WZ�� :�LG� �%(�� o\�� ]�R�(��@� I+	 W^�C� W�LG� "�R W��(  
4 . �Cu+� ��(��)#
& P�
J� '> �) :�(7 ��@�A� P�QR� �7 �9 #U�(	 ���� �� �Cu+�(  
5 . �Cu+� ������&)�Cu+� $�f�� gT� W'> g%� P
G :��
���	 W���� �� �Cu+� !�(7 ��@$(  
6 . $(9��9 ��CH�)���$ W��$(9��9 I�(�% ��b� W��$(9��9 :
�7��$(9��9 S(  
7 .���b� #U�(	 :��  
8 .���bD ������&  ��)#�� �) P�QR� �@��� � '> P�QR� [�u+� W:$�����	 :��(  
9 .���bD S���� � �7��!��  ��)���bD S+���� ��R> ?C��� ,�`�9(� � ��(  

10 .���bD ,�T�(��  ��)���bD O���� � ���b� � �Dc�� ��(  
11 .H� � (�(7 ���bD {���R� ��|$���bD �!�� o=�& �`��  ��)W'��! ��f��  I���9 W���b�(  
12 .gNf :
�7  
13 .��;�� ��$�����	 � ��  

22--22--33..     #��>+@ �?���� #��>+@ �?����  

#$��	 !� '���NF� [�\) W�(f� !�% �� �C�N�� S�@�A� �
�  �y7 � :!��  ��y9    �y��(��p� ^�y+7
    #
y& ��y;�� �!�� Sy�@�A� '�y��	 �$ �9 I��  
yR� .  ^�(y=>   Iy7�7 !� P�yD  :�(yf� ^�NyL� 

�!�� ��@�A� :��$�����	W t�% I�N�� :���$ #$��@� I�� :� .#
�� �9 �R��! ��    �y�@�A� :�y�W 
 ��@�A� �<NG W$��R �(f�
& 
����R gJ�� (/x� .Z��    �y�
��� Z�y� '����&��9 ����� ^�(�
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��� Z�� ,�(��p� �9 I�� ^�� I�(�
� 
��k� $��� '�\\��� (��$ �� �!�� �� �!�� 

��9 �*��� � ��N�� W���� W���(f� �)(F � #$(9 ��N�� .     !� �y�� I��yLG �y�|$ !� �y��

�(	 '|�u+�U�7 #  ^�N� �!�� Z�� �LG '���G���R I�� . �@�y) �$     �!�� Z�y� (y`��� �y9
I%(��	 I�� ^�N�  ����� W
�9 [�`R$ �� ���(f� :��)i�(F (I�� �(f� [�u+� #U�(	 .  (y�

�7 
��7 ���bD �+� ��F     �(yf� !� �y`J !�y�R$��� :$�$��(yJ ,�(��p� � #
& 
��k� � �)�(F ��
$$(D (9�.  

22--33..   #	$��� ��?���� ��i%� 
��! �$� � �	��� 
��! #	$��� ��?���� ��i%� 
��! �$� � �	��� 
��!   �!"� �!"�  

#U�(	 �$ �!�� ��@�A� ]� P�QR� :�(7 '��! ^�(��7 I�� #U�(	 ����� ��@�� �)�(� ��W   �(y�!
 ��
��� Z�� :��$�����	 �(f� �7�J (�=k� �7 �!�� �� 
&�7 .  �R�y�! gA�� �� ����� ^�� �$

�� ��;�� $�&:  
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]�> �7 :!�+�7( 
"��b%��(f� IG(� 

:��
��R � ,�(�N�� � ����! $�`�7 
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 �R�!�� ��%(D ,��; :��$��>(7 v���120  �y� ��`G '> !� ��$�= ��b�  
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�%��
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& ?J��� :����$�= I=��
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�?���� 4�$5� �!"� #	$���  

�7    �y� �@ky+� �) :�(7 �!�� ��
��� ��@�A� [�N�� ��F  �!�� o=�y& "��by%�   ,��y;
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 ��(%��9 ,���b@�"����G I%���$" �� 
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 !� $(9��9 ��CH� :�(7��� »r�bf� I�(�% «���& �9 
�$(D #$�����:  
1. #U�(	 ?C��� :�bf� ^���� 

2. #U�(	 �9 � rbf (� $(9��9r�bf� ^���� 

3. Z��  $(9��9 ��CH� �N�+�� ]���� ��$�NR)FAST( 

4. O���� :��$(9��9 ^���� 

 �$ ��&2-5    Iy�� #
y& #$��> $(9��y9 ��CH� �N�+�� ]���� ��$�NR .$(9��9  :�y�
#
& o��� ,����� �R� �7 O���� 
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#
�� I�f ��\= �$ :!�$(	 O���� :��$(9��9W   
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2 .�f�7 $�
�� "��b%� ��  
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18 . '�7��� :���R� �7 �T���G [���R�)V(9 ]�$bR(  
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 �9 ^�� �f�� �7�J ���R  #
��"�T���G �})" I�$�
H� �bf �� ����(%��9 :��   
y&�7
�NR ��(J ���(7 $��� �7��!�� !�% �$ �9        �yC)(� ^y�� �$ #
y�� '��y�G �y7 '> (y9� �@� $(�D
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7 (��$ (�+�( 4  
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y�� "��by%� W�7��f 
R�7 �$ �T���G gA�� �$ '�7��� :���	 "��b%�
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�N&�� � ���R�(��@� ,��; �7 ����G ^�%(D 20  �7  �6  
4  ]�R�(��@� (�& �(�+D 20  �16  
  

���bD :�(7 �!�� o=�& ���R� �$ �� �`��H� ?C��� :�� $�& . �7 ������� ��9 ^�� :�(7
 �f�! S+���� ��� !� #$�����)AHP ('!� �� ��$ $$(D.  

  
  

7"�>,  "��?�  "��?� 
!� )$�"�(  
1 ���b� "��9 27 
2 IJ� �<�� "��9 30 
3 ,��
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 ���bD4  4 7 6 3 31/5  

  
'�N� �� �l)<� �9 ��F $�&W ���bD  ���& !����� O��(� �7 ��2  �1  �3  �4 ��  
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�� �*��� ��(%��9  ��(%��9 � $�&��  
R���
��bD(7 �� ���bD ���m !� ���.  

  



                                                            

 

77� �

�

�!"� #	$��� "�� ���%
&�

��MU��MU  

�!�� ��
��� <GW�!�� "��b%� (7 #�   �y) n��& ]� �@ky+�  Iy�� . �y)  �@ky+�  �y7   ��yF
 [�N�� ���&���b� "��9 :�� #U�(	 I�C7�J "��b%� #�D �      [�y\H� ]y� :�y�$(7��9 � �y�

I�@��% gR��� � ,<L�� g%� b�R �R��! � I��  #U�(	 ]� :��f :���� 
&�7   ���yD ��) �
#�� ^�%�� �
� �7 ]+�� "��9 :�(7 �C) �(	 :�� P�QR� #U�� $�&.  

Z��    y��R(7 W�!�� �y�
��� �yDc�� ^�(��    Iy�� '> S�%�����=�y� ��y9 . �y7   (y��$ '�y�7W 
I�C7�J  :�� ^���7 ���  y�@�A� ]� O@�J �$ �9 I�� �����
J� z�J$ �@��� � O��(� SA���� 

��R(7 (7 z`A��� �� P�QR� ��9 $�& .i(A� :�
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�� �� �!�� ��
��� 
�R�� �9 I%�� '���  �� '> � 
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2. ��7 �(m ,�G<F� ���N� ��+#U�(	 �7 h`�(� #�D
�$ � :� :�� '�A7� �$(9 :��>$(D ��  
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�9  
6. $(9��9 :��7 � ���b� ,���� �I+�m �$  
7. �C;� �I+�m �$ �G(% $(9��9 � �C;� $(9��9 ,���� ^�(� 

8. P�D �C;� $(9��9 "�	 :��  '��7 �� �C�N�� S�@�A� � �C;� S�@�A� W��@�A�
���NR� 
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10.  (��� �$ ���� � I`d� ����G �R�J<=
��+� �m�  
11. �
��$ ��T�� ��\�=� �7 �� �R�J<= (��� ?C��� '��%  
12. �$(9 :�(�	 ��+��7 :
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 I���	2 .I�J<= '��%�
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 I���	4 .�Dc��  :�����+� (D�

 I���	5 .(NG [�F S��b� ��CH��

 I���	6 ."�(	 �!�� ��
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�� :���
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ww--11--11..  ��$6���$6�  

"�	 ���9 w�$ � I=��& W$(9��9 ��CH� SC)(� �C;� �
� �9 
& ���D (�   Iy�� #U�(y	 .
$(9��9 ��CH� SC)(�W ��� S`�f ^�(�$(% �7 (\H�� I�� �!�� ����& . �7 $(9��9 ��CH�

�� �NG I�J<= :���$ '$��D 
�C9 �7�d� 
�9 .       :���y+7 �$ $�(y%� �y9 $�y7 
y���� bC��y�
�� $�
H� $�= ���%� ��\) �$ ,�J��   �� $�y= 
�$ z%� 
�R���7 �9 
R��$ !��R ���� �7 � 
R�&

:�(7 ���bD ������& #$(�+D (���7 :�� $!�� (� .���(7 �$ bC���  Z�� SQ��R �$ �7 $�= :��

���:  

1. WI�� #
& ���%(D $�f�� Z����� ��\) �$ �R�J<= (��� 

2. �����= � ��!��R :�� b9(N�    I�$�
yH� ^�y+�& �y7 I%(D P�R $(9��9 ��
�7 �9 ��   W�y�
I;(% ������& �� (Q�� �R�J<= #��R � �� $�&. 

7       Zy�� �y7 �y�$(9��9 hy7��� �y�CH� � $(9��y9 P�y��� �9 $�7 v��� ^�� (    Sy�@x� ^�(y�
��� 
& ��
`� �!�� ����& .     �Cy;� ��by7� W$(9��y9 �y�CH� �N�+�� ��$�NR W'��� ^�� �$

I�� #
�$(D Y�
7� $�\�� ^�� :�(7.  
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�"�� ����@ #>N;�	 "���>% j��%�  

 �7 [�y��R� :�(7 $(9��9 ��CH� ��$�NR       � ^y�N� :�yL% ^�(y�N9 �$ Zy�� ,�yG<F� ^�(�y�
�� '��! � ��$(9��9 �@��� � h7��� o���� �� Z��(� ��R> '$�$ $�& .  ��$�yNR ^y��W   :��by7�

������������������������������������������������������������
1. Function Analysis Systems Technique (FAST)  
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1. ]��<91 

2. ������2 

3. :(��� �(D3  
��CH� [
� �� (� �C;� [�;�W  Iy�� '�+�� $(9��9 .      [
y� �y� ^y�� :(��y� ,��y��
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�&�7 ��&�$ ��R>.  
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��  z�H� �� '> 
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 ������ ��$�NR :        Z�y�(� �yN���� ��yA= � �y�@�A� #$�
yH� �$ $(9��y9 W[
y� ^�� �$
�� W
R$(D �%�T� ��T�� ��� ��� �R�� :(��NR (9� ]��<9 ��$�NR 
 $�&.  

:(��� ��$�NR �(D ::(��� 
�$ !� ��$(9��9 W[
� ^�� �$ /�� ?�(�� (7��9  '�
7 � 
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�� ���$� ��$�NR Z��(� W��$�NR n
��9$�
H� ��A= ^�&�$ 
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1. Classical   
2.Technical   
3.Customer oriented  
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1.Gordon  
2.Checklist  
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