
 

 

� �
� �
� �
� �

The Origin, Requirements, and Possibility of Interdisciplinary 
Studies in Relation to Islamic Sciences 

Nafiseh Faghihi Moghaddas1 Mohammad Reza Maleki Borujeni2 

Received: 15/07/2020   Accepted: 10/04/2021 

Abstract 
Interdisciplinary studies have recently become an important field of 

study in the West, affecting both education and research. In our country, 

some research institutions have been encouraging these studies for 

some time. The fundamental question is whether these studies can be 

pursued primarily in the field of Islamic sciences or not? What is its 

origin and requirements? This article examines the epistemological and 

non-epistemological existential origins of interdisciplinary as well as the 

intrinsic requirements and realization of interdisciplinary. The studies 

conducted in the present article show that it is possible to re-read and 

redefine interdisciplinary by considering its origin and requirements in 

the field of Islamic sciences; On the other hand, if we do not pay 

attention to the stated origins, we will undergo intellectual and cultural 

transformation in these studies and we will lose our scientific identity in 

the face of this type of knowledge. This article is written by analytical-

comparative method. 
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�³�{s´?VyK�µmKm�qKr��m´k�r¾[BW�VhW�Kq�|·³vS�¬·���sK�ÈkrO�¶¡�VyK�×n²c�t¾±�L�q´~¡�qm
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ŔŎĖńŎ 

X½s´S�¶¡�n¾yq�¶`¾X±�°½K�¶O�ÈX�³�¯qn�×L¾±m¾�³�V/yK�n/?qL¡L±�«´ª��sK�ÈkrO�qm�¬z½´
 W�µL¦±��V/¾��K³�¶/O�×n/�OÈ®±�n/±K´W�n/²¡�¬·Kr/��¨IL/z�×Kr/O�×q´/kqm�MK´/_,��¶/O

�L/O�n/±K´XO�¶/¡�n/}�¨/IL��È®z½´¾X¢TyrS{³q�L/·�¶/O�U³L/�X�×L/½K³s�sK�³�¯´¥L/±´¥�×
msKmrTO�¨ILz�³�UL�´�´��È��lW��¯n}¶X}q�L·��mr¡�mL`½K�«´ª��¯L¾�È�¾®���L¢}

V~¥�r¦½n¢½�sK�«´ª��È¦±L¦¾O�NPy�³���°/½K�qm�¨IL/z�sK�È/krO�n/}�N/_´�r/K�°½K
n±r¾¥�qKr���L¢}���0ÆP��¶¡�«´ª��Ung³�µn½K���lW�³�È½Kr¥r\¢W�LO���qm�|/±Km�È½Kr¥

�¶/O�L/W�mr/¡�L¾gK�Kq�m´k�,mn`��½r�WsLO�³�È±K´ksLO�LO�m´O�µmq´k�Vz¢}�¯qn�×L¾±m
µ´¾}��×K�mr¾¥�U´��µn½K�°½K�´±��,r¥srO����,«������� 

�LO�¶X}q�¶O�¶~½n±K�¨½nPW¬¾z�W�×n²O�V�r½pS�«L`±K�«´ª����¶/O�«Kn�K�sK�¨P�¬¾/z�W�×n²O�
´�yqK��y´W�«´ª�,��È½L/±Km�³�V/®¢g�Uq´/��¶/O�rX/~¾O�³�n±m´P±�°¾ªT¾z½m�×KqKm�«´ª�

�¶XkL²}È�n±n}�¶X}q�LW��¬¾z�W�×n²O�ms�´�/yqK�¶¡�m´O�¯´¾yKt¾±qn�n¾ª¡�«´ª����/yqK�´
�LO¬¾z�W�×n²O��¶/O�Kq�«´/ª��-mKm�«L`±K�qL¡�n²c�«´ª��Uq´/�O�È±L/¦½L¶/PWq�×n/²O��³�mr/¡

�mr¡�°¾¾�W�sr�«´ª��×KrO�¶¢±?�r¦½m��,¯q´������,������È/z¡�n/}�NPy�´�yqK�qL¡�°½K
�¶X/}Km�¶~½n±K�×sK³rSn²ªO�n±K´X±n/}LO�n/~lO�È½L/·q�³K�È²¾ªT¾/z½m�¯Kn/±s�sK�Kq�m´/k�³-�

°½KrOL²O��°½K�qm�«´ª�M´cqLc�V�r~¾S�³�n²X~¥�¬¾`g�L·�n/±mr¡���¶²¾ªT¾/z½m�°/½K�N/ª�K
n±L�È�LO�È½´�yqK-��,¬¾/z�W�°/½K�¶/O�r/¦½m�°¾ªT¾z½m�n²c�¯m³t�K�LO�«ÆyK�¯L¸_�qm�ÈXg

V~¥�£rO�³�¶kL}rS�rX~¾O�´�yqK�|±Km�Vkqm�� �
V¡rg�¯qn�¯Kq³m�¶²¾ªT¾z½m�×´y�¶O�n¾~lO�V�ry�Kq�¶~½n±K�¯mr¡���¶/~½n±K��ªzW

¶Or`W�Kr¥µn±r4 O�|±Km�×L·sr�¶¡�n}�NPy�¬ª��³�¶~½n±K�rO�È®z¾WL®¥KrS�³�¶±L½���¨P��sK�rW
m´}��{³q�¶Pª��LO�n¾}´¡�t¾±�¬z½´¾X½s´S��¶~½n±K�rO,��«´/ª��¯L/¾�×qKp¥sr�×KrO�Kq�µKq
×´���Kq�¬/ª��×L/²��r/¦½m��r��sK�³�rW�n/²¡�È®/z½´X½s´S�{³q�qm�m³n/h����r/��sK

È�L/®X_K�×L·mr¢½³q�r¦½m���È/O�¶/Pª��°/½K�qm�t/¾±�È/yL¾y��n/±m´P±�r¾[B/W��×r/WrO��¨/��
                                                           

1. Method 
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µu´y��q´h���qm¶�r��L·�È±Kn²®/~±Km�¶�L_��_r�¶¡�n}�NPy�t¾±�È�L®X_K�³�ÈyL¾y�×
�sK�µmL�XyK�LO�³�m´k�mL¾²Om´k�¨���LO�¶¡�n±´}§ÅnXyK�L·r`W�³�È±Æ���×�sK��L/�m�¶/O�È/O

È�q´K�n±sKmrS���È/It_�¨/���¶/O�mL/®X�K�¶/¡�n/}�NP/y�t/¾±�×n¾��r·�sK�r~O��´±�×mKs?
m´//}�rX//~¾O�È®//z¾©L±´¾yKq���¯L//¾�°//½K�qm¯L½r_�L//·¨//I´X¢ªX±K�³�×r¢�²//}³q�×��×L//·

¶L±s³q�n±m´O�V¾®·KrS�qL¾zO�qL¦±��� �
�LO�¶cr¥K�«´ª��¯L¾�Ung³¬¾z�W�×n²O�V~¥�sL�?�´�yqK,��°½K�¶KmK�µn/¸��rO�r¾z

n}�¶X}Kp¥�¶�yÆ��r¦½m��«³qL¾X²½L/y�L²¥L´¾WKq´ILX/z²½K�,È²¾WqL�wL¾WL�,L¢½m´X�L½n½?�
�V//½L¸±qm�³°¢¾//O�x¾//z±Kr��µmq�¶//O�t//¾±�n//±n½sq³�UqmL//P�|//±Km�×n//²O���MLh//�K

r½Km¹��qL�®©K��n²X�r¥�ÈS�Kq�qL¡�°½K�t¾±�L·��,¯q´/����,��������¶/½L�Kq�¶�/zª��t/¾±�UqL/¡m
�«´ª��Ung³È�V}Kn²S��m´O�n�X��³��¶/¡�V/yK�V/kqm� ½�n²±L�¶O��´®`qm�¶�zª�

¶~½q�L·¶²W�, ½t¾�LX�|½���³� ½t¾��{K¶kL}�L·È/rOqm�Kq�r/¦½m�«´/ª��¶®·�|½�mr/¾¥���
�rK�°½KLO�mr¡�Kn¾S�¶KmK�V±L¡��È��lW�V®y�¶O�Kq�«´ª��×³���´y�¯n}mKm����È®ª��r·

È��VyK�«L�±� ½�¶z�±����n½LO�L�����³�Kt/`�×L²O� ½�Uq´��¶O�¯?�LO�¶¡�¬½sL�L¾O�°½K�¶O
¬¾²¡qL¡�¨�Xz����,¯q´�������,���������³�µL¦~±Km�¶O��q´��{Æ/W�¬ª��mL¸±�Èª¡È�n/²¡�

¶/X�r½pS�M´cqL/c�¯L/®·�qm�Kq�¬ª��n/·m�V�r/~¾S�³�V/¡rg�µn/}��¶X/}q�L·�,UÆ/`�,
µq³m�L·�³�×rX¡m�×¶_m´O�L·¤/²W�Kq�«´ª��×L·sr�È~·³vS�×��³�×q³?´/±�³�n/±mr¡�r/W

�sK�Kq�V¾�Æk¯Lz±K�L·�n²X�r¥��O�mr¡�{ÆW�V±L¡�¶zª��¶ª¾y³�§sL±�È®ª��¶¢²½K�¨¾©m�¶O�¶�
�¶O�qL®}È�n?,�ÈO�È~·³vS�¯LLy�³�V¾�Æk�n²²¡�mL`½K�Kq�V½m³nh��� �

¶Xzz¥�{´Kr��³�«´ª��¯n}��È¦±L¦¾Om´ksK�È�´±�NPy�|±Km�«L�±�È¦cqLT¢½�¯n}
V//~¥�«´//ª��qm�¯´¾//yL²¾©K�³���¶//�¾�³�³�V//¾�Æk�³�mKm�V//ym�sK�Kq�m´//k�È½KqL//¡�¬//ª�

Èª�K�{K�¨g�¶¡�¶ªJz�m´/O,��-n/}�µmrT/y�È/}´Kr��V/ym�¶/O{³q�L/·��³�n/}�r/�h²
m´P±�µn¾d¾S�¨ILz�×´¦OK´_���³�È¦cqLT¢½�«n��sK�mL�X±K�¶¡�n}�NPy�rK�°½K¶X/}q�L·�×

n/½Kr¥�È/±³t��¶O�³q�È·L¦~±Km�r�h²�³�m³nh��¶/²¾s�L·U´/��¨/\�È/X�r��×��°X�r/¥
                                                           

1. Subjective reason 
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¯L½r_�L·VzS�×��°½K�¶O�t¾±�ÈX�r��¬z¾©Kq´ªS�³�¬z¾±qn�¶ªJz�°Km�È��ms�¯K´/XO�n½L/}�³
n±m´O�¶¢y� ½�×³q�³m�L¸²½K�¶¡�V�¥�� �

�V®y�¶O�V¡rg¯L¾�È¦X}q�n}�sL�?�«³m�È±L¸_�¤²_�sK�n�O���µqL/}K�V/¡rg�°½K
�¶O|©Lc�L·�/O³q�¯?�L/O�«³m�¤²_�sK�n�O�¯L¸_�¶¡�mqKm�ÈªILz�³¶�m´/O�³q,��,¤/²_�,r/��

�,V¾�®_�mL½msK�,È¦²yr¥|P²_�L·³�Vz½s��¾h�,¯L±s�×�������qm�¬/·�×r/¦½m�¨/K´�
×³q��¶O�¯mq³?¯L¾�È¦X}q�Dm´O�r[,��,rW´¾TL¡�0L�´�l� ½u´©´²¢W�r�L²��q´¸��¨\

�¯K´//²��¶//O�È¥n//¾d¾S�³�È¦X�//}?�°¾//¾PW�³�×u´//©´¡K�¯´//d®·�È�L//PWqK�«´//ª��|½Kn//¾S
¶L±rO�L·�UL/�¾�hW�×¯L¾�¶X/}q�×K���L/k�L/¡´WÅ�¯´WL/�,³�V/yqL��,������,�������È/ª���¬�q

¬ª��°½mL¾²O�¨ILz�¨g�×KrO�Mr��{ÆW,��UL/�©L��V/¡rg¯L¾�¶X/}q�×K��¯L/®·�¶/O�t/¾±
V®y�³�Kn¾S��´y�§Lg�qm�´y��VyK�¯mr¡�L¡´WÅ�¯´WL�,³�VyqL��,����,�������r/�±�¶/O�L/K�-�
È��nyq¶¡�È��¯K´W�UL/�©L��UL½L��³��Kn·K�VkL²}�LO¯L¾�¶X/}q�×K�È±K´ksL/O�³��L/¸±?
��È±K´ksLO�m´k�V²y�³�j½qLW�,¤²·r��LO�NyL²X�Kq�UL�©L��°½Kmr¡���¶/O�t/¾±�¶/©L��°/½K

VyK�rK�°¾®·�§LP±m-��V®y�¶O�V¡rg¯L¾�È¦X}q�³m�LO��«´/ª��³�«´/ª��¯L¾��LPWqK�µn½K
�sK�È½L·q�³�È±Lz±KV½m³nh�L·×�¶X}q��×K×r²¾ªT¾z½m�³,�È�±K´W�L/~¦·Kq�¯L/¾�°/½K�qm�n

�n}LO�L¡´WÅ�¯´WL�,³�VyqL��,����,���������¯L¾�¶/¡�ÈWq´��qm�È¦X/}q��¤/²·r��¶/�r��L/O
mq´lO�n±´¾S�È´®�,�È�±K´W�È/¢¾²¢W�È/Xg�³�È�L/®X_K�,È¦²·r��UÆ¢~�sK�×qL¾zO�n

�n²¡�¨g�Kq�L�L¡´WÅ�¯´WL�,³�VyqL��,�������,������ �

˺˨
ōŞŕʭŀŎ˨ ˨
ʴ	˨ʴ˨
äŎŦğù˨ōŋķ˨ŗ˨ōŋķ˨ ˨

V/yK�V/�r���ª��×L²��¶O�¶©L��°½K�qm�¬ª�����sK�¯?�ÈX/z¾c�sK��qL/��¶/¡�È½L/²��¯?
�µmL�XyK���²�³�¶�zª��qm�sLOr½mVyK�µn}�È�³��L/¸±?�r/¡o�¶/¡�n/}LO�¶X}Km�ÈLz�K�n±K´W

�mqKn±�ÈWq³r��L`²½K�qm���g�¶¡{³q�,�´�´�¨\��Lk�q´h� ½�§´��³�V½L��/®_�
µn}�n±K��mr/¡�§´/hW�³�r/¾¾�W�È�´±�qLcm�Kq�¬ª��sK�È�ªW�¶X¾±qn���È/�ªW�r/�±�°¾/zgn¾y

È�¯?�ÈX²y�È�ªW�sK�¶±L¦¾O�Kq�¬ª��sK�n½n_��¶/¡�V/yK�§KD/y�°/½K�¶O�jyLS�§LP±m�¶O�³�n±Km
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��¬½KmKqL/S�³�¨¢/}�³�«r/��¶/¡�mKm�iq�¶/c�x±L/z±q�È/®ª��MÆ�±K�qm�³�mr/¡�r/¾¾�W�¬/ª
È¥v½³�mq³?�Vym�¶O�×n½n_�×L·���Nasr, 2005, p. 37��� �

È¥v½³�¬ª��sK�n½n_�È�ªW�È�µn/½m�r/X®¡�ÈX²/y�«´/ª��qm�¶/¡�mqKm�È½L·�m´/}���°/½K
È¥v½³�È�Kq�L·�¶/O�¯K´/W�mr®/}rO�°¾/²c�qL/�XkK��q�¬/z¾©L±´¾yK�¨/���È½Kr¥��¬¾/z½rT?�,

�¶///Or`W�È½Kr¥��¬///z½´¾X½s´S�,�UL///P[K�È½Kr¥��¬///z¾±L³K�,�È½Kr¥r///~O��¬///z½qÅ´¢y�,
�È½Kr¥L¾±m���È¥v½³�°/½K�r¥K��¬¾±Kn/O�n/½n_�¬/ª��È/WKo�Kq�L/·�r½n/��,|±Km������,�����qm�,

�«´/ª��qm�¯qn/�«´ª��¬½KmKqLS�È±LP�¶¡�mr¡�V�m�n½LO�¯qn�«´ª��LO�ÈX²y�«´ª��¶¸_K´
n²¢±�¶~½q�ÈX²y��yK�È±L/P�wL/yKrO�n/½LO�0L/����¯qn/�«´ª��LO�ÈX²y�«´ª��¶¸_K´�×vWKrX

mKm�V¸_�r¾¾�W�§L���¶¸_K´�×´y�¶O�¶±Æ��²�¶¸_K´�sK�¯K´XO�LW�n}LO�È¦~½n±K�� �
¯L²c�È²½m�¬ª���¶�/yÆ��¶/¡¶X�¥�,n/±K��°/½m�¶/O�¬/ª��µuK³�¶/¡�V/z¾±�È�L/�K�N/¾¡rW� �
n}LO�µn}�¶�L�K,�n}LO�¬ª���´�´�°½m�¶¡�L²��°½K�¶O,�V/yK�È�/�³�N/¾¡rW�¶¢ªO-��¶/O
È²½m�¶¡�L²��°½K�È�³�V/yK�¬ª����³�¯m´O��sK�L/½��´/�´�sK�L/½�Kq��/�³�°/½K�n/±K´W

È�¬/ª��r/¦½m�UqLP��¶O�-n}LO�¶X�r¥��´�´r¾���, /½t¾�LX�,�´/�´�qL/PX�K�¶/O�n/±K´W
¤²·r��³�¬5©L��,t½´`W�,{³q�³�È/²½m�¶/O��/�X�¯n/®W�È/²½mr¾��L/½�¯m´/O�m´/}�¯m´/O��

�L¾±LyqLS�VyK�n�X��V/z¾±�«ÆyK�t_�n±³Knk�mt±�°½m�V�¾�g�¶¡L`±?sK�� 3n/²5�� 3°½ <n/©K� 8̄ 5E
�4« 3Æ 7y5 7ÃK� 5 8ÉK�,��V/yK�ÈÆ/yK�¬ª��×L²��¯L®·�¶O�È²½m�¬ª���,L¾±L/yqLS�����/��,«����������L/O

r��È/²½m�¬/ª��sK�L¾±L/yqLS�VIKr��§Lg�°½K¶/±L¦½�V/IK�V/z¾±�×K,��µn/±qL¦±�r/�±�sK�¶/cr¥K
´P�§��L¸±?�°½rW�VyK�� �

È�¯L¾�°½K�qm�mr¡�µqL}K�«Æ¡LP½s�r�±�¶O�¯K´W��¶/O�«´/ª��VyK�n�X��×³���/ª��q´�
|¾S�sK�¯´h//~��r��{sqK�³�È±L//P�,L//·��L//·n²X//z·{sqK�°//½K�-��UL//P[K�¨//OL��r//¾��×L//·

                                                           
1. But what occurred during the Renaissance and�especially�in�the�seventeenth�century Scientific 

Revolution was the imposition of a new and alien �form� or paradigm upon the content of this 

scientific heritage, a )form( which�was�derived directly�from�the�anthropomorphic�and�rationalistic�
nature�of the�thought�of the�age�and�the secularization of the cosmos to which the whole 

development of the so-called Renaissance led, often in spite of the attempts of some of its leading 

intellectual figures to keep alive the vision of the sacred character of the cosmic order. 
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È�{sqK�LO�n²±K´W�n±mr¥�°½t¦½L_�È²½m�×L·��rO�È�wLyK�°½K��¯K´W�È²½m�¬ª���V}Km�� �
¶/½r�±�ÈL®W�°�µn¾���¶O�×sKmrS��«´/ª��qm�È±L/z±K�«´/ª��qm�¯Æ/¡�³�mr/k�×L·

n±qK´XyK�ÈyLyK�°¡q�³m�rO�,È½L¸±�¨¾ªhW�qm�,È�L®X_K�³�È±Lz±K��ÈXz¾¡�È¢½��¯L/z±K
¯Lz±K�§L®¡�³�UmL�y�ÈXz¾c�×r¦½m�³��Èª��,È²zg��,Èh�OK�ng´�³�q´S������,������ �

�¶d±L²c�r�±�°¾zgn¾y�r�²�sK�ÈX²/y�ÈÆ/yK�¬/ª��wLyKrO�ÈÆyK�¨¾�K�¬ª����¶/O
VyK��OL����K³�LO�n½n_�¬ª��sK�¶d±?�sK�n±K´XO�§Lg�°¾��qm�³�n½?�m´_³,��³�n²¡�µmL�XyK

�L¸±?�n²¡�Mp_�m´k�qm�Kq,�¯?��µL¥�/��K³�×L/¾gK�×Kr/O�È/yLyK�«Kn/�KÈÆ/yK�¯n/®W�È��
n}�n·K´k�¶X}KmrO���È±L/P�r/O�µ³Æ/��VyK�n�X��r�±/X�¬/ª��,È/²½m�ÈWL/¾¸©K�³�È¢½t¾�L

�n}LO�ÈX²y��OL²�sK�¶X�r¥rO�n½LO�ÈÆyK�²zgÈ��³¯Kr¦½m,�����,������������ �

ʴ	˨ʵ˨
ŏʭŞŎ˨ŗ˨ŔĄģę˨ŔĄģę˨ ˨

°¾ªT¾z½m�µuK³�¶®_rW�¶X}q�µuK³��VyK��¬�±�-VyK�L²��³m�×KqKm�¶®ª¡�°½K�³���LP/�±K
È®ª��¶X}q�×r¦½m�³��È�ªW�°½K�LO�È��¯K´W�¯n¾/~¡n²O�¶/O�¶X/}q�¶/¡�mr/¡�mKn/®ª��°¾/²c

qKm�qKr��¯LLy� ½�qm�¶¡�VyK��qL��sK�ÈkrO±n���Uqn��VPz±�¬ª��³�°¾ªT¾z½m�VPz±
VyK�V�r��³��¨¢/}�¯L/®X�¥�°¾ªT¾z½m�rWLyq�¯L¾O�¶O�¶/X�r¥�V/�r��¶/¡�V/yK�×K���×L/·

�n¾©´W�L�×KrO�Kq�È�LkÈ�n²¡�mr¾¦O�µn½mL±�t¾±�Kq��qL��sK�×qL¾zO�mqKm�¯L¢K�³� 

mqKm�È/�l~�r/®��¶¡�VyK�È±LsLy�¶OL\�¶O�°¾ªT¾z½m�³�×´/��¯L/s�q³r/�¶/O��/W�³�r
¬¾`g���rWÈ�mmr¥È��LP}K�ng�¶O�Kq�¯?�¯Ls�V}p¥�LK�-���×q³?´/±�¶/¡�È½L/_�L/W�n±Lyq

�Vym�sK�Kq�m´kÈ�n·m�|¾S�n½n_�¨ILz�¨g�×KrO�³�µn?,�MK´_�t_���³�×qKr/¢W�×L·
±�¶IKqK�×t¾c�n?qL¡L±È®�n·m���¨ILz�L½�¶¡�mqKm�N¾�q�L½�  4}� ½�¶O�sL¾±�°¾ªT¾z½m�°½K
°¾ªT¾z½m�×KrO�n½n_�×q³?´±�×L¾¸�Kq�¯?�°¾ªT¾z½m�¯LsLy�qm�r¾¾�W�LO�L½�n²¡�mL`½K���×L·

n±Kmr¥�n½n_��m´k�°¾ªT¾z½m�¯LsLy�qm�r¾¾�W�È�±K´W�LO�n§n�L·�mr¾¥�Uq´��È�ªXl�×
mqKm�sL¾±�È½Kt`�ZhO�¶O�m´k�¶¡�� �

                                                           
1. Discipline 
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¯L¾�È¦X}q��sK�Kq�¬/ª��¶/¡�V/yK�×n²�rW|±Km�L/·¶²¾ªT¾/z½m�×�n/~lO�È½L/·q�µn/},�
�¶O�¶cr¥K�L/K�-V/yK�|±Km�¯LLzOL±���³�×KrO�È²¢z4�¶OL\�¶O�t¾±�rK�°½K�µn±qL¦±�mL�X�K

È±´²¡�V¾��³�qm�È��¯K´W�{r¦±�°½K�LO�¶¡�V}Km�n¾K|±Km�L·�/}�]qLk�m´¡q�sKn±´��³
V/yK�È/z�±K�³�È�L/�?�UL/½?�VkL²/}�³�¶ªJ/z�¨/g�L/±L®·�¶/¡�m´/k�Èª/�K�¶/�¾�³�¶O,�

n±mr¥sLO���¯q´�§´��¶O¯L¾�È¦X}q,��±K×mL�X���VyK�È¦X}q�¬�±�¶O��,¯q´/�����/��,���
����¶/ª®_�sK�¯?�UÅ´/�h�³�¶/X¾±qn�¶/O�µqL/Or¦½m�¶/_´W�¨�Lg�t¾±�rK�°½K�³|±Km�L/·�
�°¾ªT¾z½m��L·��VyK��� �

¯L¾�È¦X}q�ÈO�³�VyK�È¦X}q�V5P\�m´k�¶¢²½K�LO��qÈO�È¦X}��VyK�L²�,��§L/g�°/½K�L/O
¶O�È�´±�sK�|yrS�� /¾X¢©L½m�³�È¦X/}q�¯n¾~¡¶X/}q�L·��¾�/��³��q´/�[�³�m³n/g�¯n/}

�°ly�L�LO�È¦X}qÈ�n½´¥��¶X}q�L·�r¾��³�Vly�sr�¨OL��Vym�sK�Kq�m´k�o´�±�µmKm��n±K
�r¦½m�LO�´¦X�¥�µmL?�³¶X}q�L·�µn}�n±K��¶X/}Km�×r®[�È½´¦X�¥�°¾²c�¶¢²½K�sK��qL���n/}LO

�¶//±�L//½¯L¾�È¦X//}q��°Xl½q³r//��n//½´±|±Km�L//·¶²¾ªT¾//z½m�³��qL//�X�×��Kq�µn//}È�n//·m��
¯L¾�È¦X}q±�È�±�Kq�È¦X}q�,È®�n²¡,��n�±�Kq�¯?�¶¢ªOÈ�n²¡���,r¥srO������,������ �

n}�¯L¾O�¶¡�×r¾yL�W�«L®W�LO,�¯L¾�È¦X}q��sK�«L/¸OK�°/½K�L/K�-V/yK�¬¸P/�×r/K�s´/²·
�V¾®·K¯L¾�È¦X}q�È®±��n·L¡-��rK�qm�«L¸OK�°¾®·�¶¡Krc¯L¾�È¦X/}q��V/yK�µn/}�NP/y

¶²¾ªTz½m�«Km�qm�µqLO³m�¶¡��¯mr¡|±Km�L·��«L/±�LO¯L¾�È¦X/}q��³�¬¾X�L/¾±¯L¾�È¦X/}q��m´/k
mm´~±�¶²¾ªT¾z½����½r�W�qm�«L¸OK�°½K�¯q´¯L¾�È¦X}q�È�Kq���°¾/®·�V/yK�n/�X��³�n½LXy

�NPy�«L¸OK��L��±K�×r½pS��¯L¾�È¦X}q�È�mmr¥���,¯q´������,������ �
��½r�W�sK�¶d±?¶X}q�L·�VyK�µn}�fª��,�VyK�°¾²c����°¾/¾�W�¶/¡�È®ª��UL�L®X_K

È�n/²²¡�¶/½r�±�³�×q´/h�¬¾·L/��,n/±r¾¥�qKr/��¶//�©L��mq´/�n/½LO�¨IL/z�«Kn/¡���×L//·
¯LsLy�È�er��Kq�µn²·m���°®/�X�,n±sLy{³q�L/·|·³v/S��L/k�×��V/z~±�,n/±K���×L/·

¬·��|·³v/S�V®·L/z�×Kr/O�È/~½n±K��Ur¾/�O�³�L/·��È/�¬·Kr/��L/·���×L/·qL¢·Kq�³�n±sL/y
�r·�¯Kn²®~½n±KÈ��l~�Kq�¶X}q��n±sLy����,´¢Sq������,��������½r�W�×KrO¯L¾��È¦X/}q

È��¯K´W�È±K´ksLO�Kq�´¢Sq��½r�Wmr¡��¯L/¾�Uq´/��°½K�qm��¶X/}q�L·��È/®ª��UL/�L®X_K
±?�¨ILz�¶¡�n²Xz·L¸�Kq�³���h�,¶�L_�����°¾¾�WÈ�n/²²¡,�È�±K´W/²�³�×q´/h�¬¾·L/��n
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¶½r�±��¯LsLy�×L·�/}LO�¶X}Kn±�L½�¶X}Km�µn²·m²¶/½r�±�L/½�n���¶/²¾s�¶/O�¶/_´W�L/O�n/½n_�×L/·
²¡�mL`½K�|·³vS/²�,n{³q�L/·qKn±�|·³v/S�×Kr/O�È/�Lk�×/±n,��¶/¢ªO{³q�L/·±?�×L/¸�

È�±K´W²sK�È�¾�ªW�L½�¬ª��n²c�L½� ½�sK�n��L¸±?�}LO²n��L��¶/O�¶/_´W�L/O�t/¾±�L·qL¢·Kq�UL/�©
�¾�ªW�³�¶X}q�°½n²c��L¸±?�È�mL`½K���h�qL¢XOK�¶O�¶_´W�LO�³��mr¥±n�� �

mqKm�°}³q�È´¸��¶¢²½K�LO�¶X}q,��LK¯L¾�È¦X}q��Uq´��¶O�Nª�K�³�¤²¥�È´¸�
�L²��ÈPªyÈ�mmr¥��¯L¾�«L¸OK���µuK³�sK�È}L±�¶X}q�¯L¾����qm¯L¾�È¦X}q��VyK���¶/O�¶X/zO
�µuK³�×L²��¯L¾���qm¯L¾�È¦X/}q��sK�È/²¾�X�×L/²�¯L¾�È¦X/}q��-V/}Km�¬¾·K´/kx/S�

¯L¾�È¦X}q�¯L¾�r·�×KrO���Kq�¶X/}q�n²c�L½�³m�¯L¾�¨L�W��´±�¶¡�mqKm�È�Lk�×L²��¶X}q
�°¾�XÈ�n²¡���5̄ L/¾�¨/L�W�¨�Lg���¶X/}q�L·��×L/²��¯L/¾����l/~�KqÈ�n/²¡��°¾/®·�³
¨L�W��§n�U³L�X�×L·�L·�sK�È�ªXl�×¯L¾�È¦X}q�Kq��qL¢}?È�n²¡�� �

�W�sK�È¢½�½r�È½L·��×KrO�¶¡¯L¾�È¦X}q���½r�W�VyK�µn}�¶IKqK´/¢Sq�°/©?�V/yK��
��UL�©L�¯L¾�¶X}q�×K�r��sK�VyK�UqLP�K�¶ªJz� ½�¨g�,|yrS� ½�¶O�È½´¦lyLS�n²½

¯?�¶¡��´�´� ½�LO�¶¸_K´�L½��L/½�È/®ª��¶X/}q� /½�¶¡�VyK�µn¾d¾S�L½�³�µmrXz¥�qn�
�ngK³���lXÈ®±�n±K´W�¶O��sK�¶`¾X±qm�³�m´}�¶_K´�¯?�LO�È½L¸²W¶X}q�L·�mn/�X�È®ª��×
�¶X�r¥� ®¡È�m´}�µL¥n½m�³���×L·¶X}q�L·�µL¥n/½m� /½�¨¾¢/~W��½r��sK�Kq��ªXl�×

�L//_��È��//¾�ªW�r//W�n//²¡���V//yK�µn//~±�µqL//}K�rX//~¾O�¶//X¢±�³m�¶//O�´//¢Sq��//½r�W�qm��
¶ªJz���¯m´Oq´h|±Km�L·�×¯L¾�¶X}q�×K�È�¾�ªW�r¦½m�³�OL/¸±?�¯m´���¶/¡�mr/¡�¯L/�oK�n/½LO

�×n/¾ª¡�UL¢±�sK�¶X¢±�³m�°½K¯L¾�¶X/}q�×K�n²X/z·°½KL/O�-��¶/X�¥�«L/¸OK�§L/g��°/½K�qm�µn/}
mqKm�m´_³��½r�W��VyK�mKr�È�¾�ªW��´±�¶c,��³�VyK�mKr�t¾c�¶c�qm��¾�ªWÅKDy�sK�ÈW

VyK�er��¨OL��Vym�°½K�� �
n//}�¯L//¾O�¶//d±?�¶//O�¶//_´W�L//O�È��¯K´//W¯L//¾��c�Kq�¶X//}qmKm�f¾//�´W�°¾//²���UL//�©L�

¯L¾�¶X}q�×K��×L/²��¶/O�0L/yLyK�q´/P���V/yK�°¾ªT¾/z½m�m³n/g�³�L/·sr�sK��°/½K��q´/P��sK
                                                           

1. Inter 
2. Interdisciplinary 
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°¾ªT¾z½m�×L·sr�È�±K´Wn/}LO�{³q�³�V/½L��,�´/�´�¶/�¾g�qm�n���q´/P��¶/O�L/·sr�sK
Vz¾±�¶XkL²}L±�°¾sry,�°½K�¶¢ªO�c�q´P��¶X/}q�¶/O�È½L/��³�È�´/�´�,È}³q��Lh©�sK�¶

K�r¦½mVy��sK�q´P��µ´¾}�³�¨¢}�¶X}q��×Kr¦½m�¶X}q�¶O,��§n¯L¾�¶X}q�×K�ÈrO�Kq��msLy�� �
°¾ªT¾z½m���sK�È/krO�qm�¶/¡�n/±qKm�Kq�V/¾�r��°½K�t¾±�ÈÆyK�«´ª��µs´g�qm�È²½m�×L·

µs´g��Vz¾±�wrXym�sK�q³m�rK�°½K�³�n²²¡�¶Or`W�Kq�q´P��°½K�L·��¶�qLO���V/ym�°½K�sK�È½L·
S�³�UL�©L��qm�q´P�|·³v���µn½m�r¾kK�×L·È�m´},��¶�/zª��¶O�§´�K�¬ª��sK�V¡rg�¨\

¯LOs�,¯LOs���r¦½m�³�ÈXkL²}�ÈyL²}¶X}q�L·��È®½L���,L¾±�������¶X}q�L·�sK�n/�O�t/¾±�È²½m�«´ª��×
¬/¡�V/¡rg�qLcm�m´k�È½L�´¢}�¯Kq³m�sK�°X}p¥��¨IL/z�¶/O�j/yLS�V/¸_�qm�È/�³r�

�³�¤²·r��,¶�L_�V¾®¡Lgµn}�n±Kr�±�¶O�°½KrOL²O�-�È��nyq�L/O�L/W�mqKm�m´_³�V¾�r��°½K
�UL�©L��µqLOqm�¶d±?¯L¾�¶X}q�×K�n}�¯L¾O,��sK�ÈkrO�qm¶²¾s�L·�²¡�È±K´ksLO�Kq�m´k²n�� �

ʵ˨
ʭĸŊʭİŎ˨˫ʭâĄğʭēā˨ŏʭŞŎ˨äâĄģę˨äŎŦğù˨ŌŘŋķ˨ʭý˨ĂþĠő˨ęĕ 

¯L¾�È¦X}q�t_�È±´²¡�¶±Ls�qm³��µmr®}�¬ª��«L�±�UL½q³r�È�m´/}��Kq�Uq³r/��°/½K�
È��¯K´//Wmr//¡�n²X//z�µL¦X//yLk�³m�¶//O��V//�r��×m´//_³�µL¦X//yLk���µL¦X//yLk�³�¶±L//yL²}

V�r�r¾��×m´_³��¶±LyL²}��V�r��×m´_³�µL¦XyLk��¶/O�¶/¡�V/yK�È/ªª��¨®h�¶±LyL²}
¶~½n±K�rO��ªz�ÈX�r��m´_³�¨¾©m���Uq³r/��³�L�X�K�L·¯L¾�È¦X/}q��mL/`½K�KqÈ�n/²¡��

×m´_³�µL¦XyLk�V�r�r¾����qm�È�¾�g�LK�ÈX�r�r¾��ÈWL�L�WK�³��½L�³�¨®h�t¾±�¶±LyL²}
�Uq³r��mL`½K�NPy�¶¡�VyK��L®X_K�³�¤²·r��,j½qLW�rXzO¯L¾�È¦X}q�V/yK�µn}���L/O

�¶/O�¶_´W�����Uq³r��n}�¯L¾O�¶d±?�¶O�¶_´W¯L¾�È¦X/}q�Uq´/��Z/¾g�³m�sK���×n/²O
È�mmr¥��V�r��×m´_³�µL¦XyLk��XyLk�³�¶±LyL²}r¾��×m´_³�µL¦��V�r���¶±LyL²}� 

ʵ	˨ʴ˨
˨āʭĸŊʭİŎ˨ŔőʭğʭŒģ˨ĂĿĚĸŎ˨ãĕŘċŗ˨˫ʭâĄğʭēŏʭŞŎ˨äâĄģę 

�sK�Kq�¶�/zª���´/�´�,È�/zª��¨IL/z�qm�È/¢¾±rT¡�MÆ�±K�³�|krc�mL`½K�LO�V±L¡
V�r��¶O�ÈyL²}m´_³��mKm�V¸_�r¾¾�W�ÈyL²}���¨/���n/½nhW�³�¨/¾ªhW�¨/¾©m�¶/O�r/K�°½K

V�r¥�Uq´����mKnkq�°½K�mKnXKmKm�¯L/~±�t/¾±�|/±Km�³�¬/ª����³�qm�Kq�m´k���sK�x/S
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V~¥�¨BW�¨h�V�r��¶O�ÈOL¾Xym�¶_´�{³q�¯?��PW�¶O�³�V�r��¶¾_´W�V±L¡���°¾®·
V/�r��¶/²¾s�L/O�¯Kn²®/~½n±K�³�¯Kn²®/~±Km�¶®·�n}�NPy�×r¢��×vWKrXyK���mqK³�È/yL²}

n±mr¥�m´k�³r®ª��³�¶�¾g���sr�V~¥�NPy�rK�°½K|±Km�L/·��³�{³q�L/OV/�r����È/yL²}
°¾ªT¾/z½m�qL/�h±K�³�n/±mr¥�¶/_´�m´/k��Lk��¶/O�L/·�mmr¥sL/O�{³q�qL/�h±K���°/½K�L/O

n/}LO�¶X/}Km�{³q�¶/d±?�³�n/}LO�¶X/}Km�{³q�¶/¡�VyK�¬ª��×t¾c�¯?�UL�¾�´W,��¬/ª�
VyK��¶X}q�L·�¶/O�-n/±n½mr¥�mL/`½K�¶/~½n±K�°¾/®·��OLW�t¾±�UqL/P���|kr/c�sL/�?�r/¦½m

V�r���}q�mL`½K�xTy�¶�zª��ÈyL²}¶X��n}�È½Kr¥� 

�MLX¡�qm�V±L¡Ƽź�ǃǈƱ�ƁƲǁ��°¾²c�¯q´�sK�¨�±�¶OÈ�n/½´¥����¶/z�±�È/��È/®ª��r/·
-VyK�«L�±� ½����n½LO�L�����¨�X/z�³�Kt`�×L²O� ½�Uq´��¶O�¯?�LO�¶¡�¬½sL�L¾O�°½K�¶O

¬¾²¡�qL¡��m´k�¨¡� ½�¶OL\�¶O�Kq�¯?�n½LO����¯K´/²��¶/O�¶/±�³�¬¾·m�qKr��ÈyqrO�mq´�L½LS
�¶kL}� ½r/¦½m�×L²O�sK�È~lO�L½���¶/cr¥K�È��¯K´/W�sK�ÈX/~¥rO�³�V/�q�×qp/¥�0Kn/�O

¬¾}LO�¶X}Km�r¦½m�|lO�¶O�È~lO����,¯q´������,������ �
�mL/`½K�Èª¢/~�¶ªJ/z�¨/g��Lk�{³q�m´_³��r��¶¡�mr¡�µqL}K�¶X¢±�°½K�¶O�n½LO

±È®�n²¡K�-n}LO�¶X}Km�È¦XzO�×rK�¶c�¶O�¬ª��V½´·�¶¡�VyK�¬¸�L���¬/ª��V½´·�È·L¥
¯?�{³q�¶/O�È·L/¥�³�¬ª��¯?��r��¶O�È·L¥�³�VyK�¬ª���´�´�¶O���¬/ª��V/½´·�r/¥K

È�È}³q�mKnPXyK�qLcm�,n}LO�{³q�sK�r[BX���¨/¾©m�¶/O�¨IL/z�sK�×qL¾/zO�¨/g�sK�³�¬½´}
V½m³nh�L·È�¯K´WL±�{³q�×��´��qm�LK�-¬½mr¥�¬/ª��¯?��r/��¶O�¬ª��V½´·�¶¡�ÈWq
n}LO�¶XzOK³,�×KrO��µmL�X/yK�È/®ª��r/·�sK�È/¸���¶ªJ/z� /½�¨g�×KrO�§L\È�mmr/¥,��sK

n½n_�È¢}tS�LW�¶X�r¥�Mr��UL¾OmK�� �
ÈXz·�¶²¾s�LO�ÈÆyK�¶�zª��V±L¡�¶~½n±K��ÆkrO���¬/ª��¶�¾g�¶O�µqK´®·�m´k�ÈyL²}

ÈXz·��PW�¶O�V�r��sK�³�µn}�mqK³��ZhO�ÈyL²}�È��VyK�µmr¡���x²_�sK�t¾±�m´k�V�r�
-V/yK�¶X/zOK³�V/�r��¨/¾ªhW�¶/O�m´_³�È½LyL²}�r¦½m��r��sK�³�VyK�m´_³�È��¯K´/W

�¬/·�qm�L/K�V/yK�m´/_³�¯L/¡L®¡�ÈÆ/yK�¶�/zª���´�´�¶cr¥K�¶¡�mr¡�r¾P�W�¶±´¦²½K
V�r��³�¶±LyL²}m´_³�¨ILz�È¥n¾²W��VyK�m´¸~�¯?�qm�¶±LyL²}��,¶/���,¶¾©L�X�V®¢g�

¶ªJz�¶¢ªO�¶X}Kn±�È}³q�mKnPXyK�¶¡�n²Xz·�ÈÆyK�«´ª��¶ª®_�sK�§´�K��µm´/O�q´/h���-n/±K
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�¶/~½n±K�L/O�V/OL�q�¨/¾©m�¶/O�¶/¡�mqKm�m´/_³�t/¾±�«´/ª��°/½K�×Kr/O�È/Xg�n/½n¸W�°½K�¶XP©K
{³q���¶/¡�¯L/²c�n/·m�V/ym�sK�Kq�m´/k�mr¡qL/¡�³�n±´/}�È/}³q�mKnPX/yK�qL/cm�q´h

qKm�m´_³��´�´�°½K�×KrO�×n·K´}m�� �
VyK�È²��V¸_�°½K�sK�m´k�¶¾©L�X�V®¢g��¶ªJ/z�,Kqn�Æ�mr¢½³q���r�L/±�³�q´/h

V/yK�µm´/O�¶ªJz�¨g�¶O���,È/ª���m´¸/}�,È±L/�r��m´¸/}�r/¾�±�È�OL/²�sK�µmL�X/yK�L/O�×³
�³�UL½K³q�,È±?r��UKqL}K�����°/½K�¶ªJ/z�¨/g�¶/O�r�L±�³�µmr¡�§ÅnXyK�¬`z²�ÈL�±�qm

�qL²¡�qm�Kq�U³L�X�×L·mr¢½³qÈ�r¦½n¢½��n±L~±���°/½K�L/O�Kqn��¶_K´��´±�n±L®±�¶X�¥L±
×r/P_��/®_�sK�³�µm´/P±�È¢¾±L¢��´²X�×L·mr¢½³q��L/¸±?�±�mL/`½KÈ®�mmr/¥�°/½K�¶/¢ªO�-

�V/yK�¶/X�L½�^/�4±�×K�¶/~½n±K�¬`/z²�«L�±� ½�qm�³�VyK�È�¾�ªW�0ÆL¡�mr¢½³q�sr/Kr��

��,È¢ªKr�������,������ �
�qL/¾XkK�qm�n/X�¶/OL\�¶O�×mqKn±LXyK�³�VOL[�{³q�m´k�¨ILz�¨g�×KrO�t¾±�¶���|±Km

È®±�mr����¨IL/z�L/O�È½³qL½³q�qm�t¾±�|±Km�°½K�¶¢ªO�-msKmrTO�È¸���¨ILz�¨g�¶O�LW�mqKp¥
ÈS�Kq�È�Lk�{³q�U³L�X���×r¾¥È�n²¡�Èz¡�mqKn±�È³t©�¨¾©m�°¾®·�¶O�-�¨/g�L/O�¶/¡
�Kn¾S�È½L²}?�È¸���¶ªJz�n²cÈ�n²¡�n/²¡�¨/���³�¨g�ÈXyqm�¶O�Kq�n½n_�¨ILz�n±K´XO��

×´/��MK´/OK�sK�È/krO�qm�°½n/¸X`�sK�È/��O�¶/¡�VyK�µn}�Z�LO�rK�°½K���MK´/OK�sK�r/W
 ½mt±�r¦½n¢½�¶O�È}³q��Lh©�sK�MLO� ½�¨ILz�¨g�¶¡Krc�-n²}LO�r¦½m��VyK�rW�� �

�µL¦XyLk�n}�¯L¾O�¶¢±L²cV/�r��¨/K´��¶/O�¨ILz�sK�ÈkrO���¶X/zOK³�m´/_´�¶±L/yL²}
ÈrO�Kq�¨K´��°½K�sK�ÈkrO�¨¾©m�°¾®·�¶O�-VyK��¬½qL®}�� �

ʴ
 ¤²W�¶_³�¨¾©m�¶O�µn}�¶²¾ªT¾z½m�«´ª����sK�m´/_´�UL�´/�´�³�¨IL/z�¶/O�¶/±Kr�±
�L¸±?�¨L¡�¨¾ªhW�È�sLO���È/�ªXl�×L/·L�k�L/O�¬/ª��³�|/±Km�¨/¾©m�°¾/®·�¶O�n²±L

È�¶_K´�¯L¾�Kp/©�-V/yK�¶ªJ/z�¨g���L±�{³q�sK�È}L±�¶¡�m´}��×Kr/O�È¦X/}q
¬¡�VyK�µn}�¶XkL²}�NyL²�¶�¾�±�°½K�¯mr¡���NP/y�¨/L��°¾®·��V/½L�¡�«n/�

È®½KmKqLS� W�«´ª��È�L²�K���³�ÈIt_��×r¦±��|±Km�°½K��r��È�L·��m´}��,È/®¾·KrOK

������,������� �
ʵ
 ¶~½n±K�¶Pª����¶/¡�n/}�NP/y�¯Kn²®/~±Km�È/®ª��³�×r¢��×L���rO�¯qn�VzS�×L·
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n²}LO�L���°½K�sK�r[BX�t¾±�µn}�¶²¾ªT¾z½m�«´ª����V/zS��´zª¾��°¾©³K�¯K´²��¶O�¶d¾±
È��lW�¶O��KrX�K�qm�¯qn�¶X}q�µsKn±K�sK�|¾O�¯n}�È�°¾²c�L·�n½´¥��� �

¯L/z±K�§Æ�XyK�¶¾Æ�K�¶±Kn²®/}´·�sK�È/¢½�,¶�/zª��sK�×³�×mKs?�,¬/ª��sK���°½r/W
ÈO�³� ¾WKr¡´m�×L·nL¾S��VyK�È¥n±s�¯m´O�¨¢}���°/½K��r/��³�x�±�¬½r¢W

�m´/k�r/®��qL/¸O�°½rX¸O�qm�³�¨L¡�È½L�´¢}�qm�L_�¶®·�qm� ²½K�r¦~·³vS�¶¡
È�ry�¶O���mrO��,¯q´������,������ �
�¶©L��qm�¶d¾±ǄŨ�ƄǇťǆǂǫǈƎ��ƅΎƎƆǈƽŘ�ǄŨťųƽ�È�n½´¥�� �

�È±L®©?�¯Kn²®~±Km����È�|±Km�¶O�rX~¾O�¶±L�yBX��¯Lz±K��´±�¶O�LW�n²~½n±K���¯L/²½K
µn}�V¾OrW�¯L²c�V/z¢}�È·LT/y�¨/\�Kq�m´/k�¶¡�n±K���|/±Km�È±L/Or��µmq´/k

È�¨z±�n²±K´XO�m´k�¬¸y�¶O�LW�n²²¡��×n/�O�×L/·��n²±L/~¢O�µL/¦±LOr��°/½K�¶/O�Kq
��,¶d¾±������,«������� �

±�µn½m�¯?�qm�È±Lz±K�¶_³�b¾·�¶¡�×mqKn±LXyK�¬ª��rO�¶d¾±È®�m´}��r¦½m�r¾P�W�¶O�³
È�VyK�µn}�¶±L¦¾Om´k�sK��X��³�msLW�µn/}�¶X�r¥�µn½mL±�¬ª��È±Lz±K�¶_³�VyK�n�

VyK��V/yK�µn}�¶ªJz�¬ª��m´k�¯´²¡K�³�VyK�µm´O�¯Lz±K�¨ILz�¨g�¬ª��V½L���
¯Lz±K�L·�µn?qm�¬ª��Vnk�¶O��n²¡�Vnk�¯Lz±K�¶O�¬ª��¶¢²½K�×L_�¶O�n±K�� �

ʶ
 V/yK�µn¾/~¡�×n/_�|©L/c�¶/O�Kq�¬ª��¶¡�VyK�ÈªILz�sK�È¢½�È½Kr¥���lW��
K�r¾��¶¡�×n²®~±KmÈ®±�Kq�×t¾c�m´k���lW�³�¶X}q�s��¶²¾s�¶O�VPz±�³�n²¾O��×L·

�¾y³��È�¶±L¦¾O�rW�È�V/ym�sK�Kq�¨IL/z�¶/O��L_�µL¦±�Uqn��³�m´}��n/·m��,´/¢Sq

�������,��������� �
ʷ
 s�µn//}�¶²¾ªT¾//z½m�«´//ª��°//�O�sK�n//½n_�×L//·mr¢½³qÈ®±�µmK�m´//}���×L//·mr¢½³q

�V/yK�r/WKr��È·L/¦±�«tªX/z�n/²¡� ®¡�n½nS´±�¨ILz�¨g�¶O�n±K´XO�¶¡�×n½n_
��,´¢Sq�������,����� �

ʸ
 V�r��µL¦±�sK�¶_´W������ÈXz·�µL¦±�¶O�¶±LyL²}���¶±LyL²}��,È±KrhO������,«������ �
ʹ
 �NP//y�¨IL//z�sK��//�O�qm��//ªXl�«´//ª��sK�L//·r¾�X�sK�È//krO�n½n//}�È¦X//zP®·

È��L¸±?�¨¾ªhW�×KrO�n½n_�µKq�¶¡�m´}��mmr¥��~¡��,r¥srO������,«������ �
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ʺ
 ¶½r�±��V�r��n½n_�×L·��¶/�L_�0L/�´�l�³�¶�/zª��,ÈyL²}���°/½K�r/O�¬/ª��È/yL²}
�¬/ª��¶/¢ªO�n²X/z¾±�Kn_�¬ª��sK�È}sqK�ÈXg�³�È¦²·r��,È�L®X_K�¨K´��¶¡�n±q³LO

¶/²¾s�sK�r[B/X�È±L/z±K�×n²½?r��qm��m´/_³�¶/O�È/}sqK�³�È�L/®X_K�,È/¦²·r��×L·
È��ª��¨¾©m�°¾®·�¶O�n½?�¨ILz�³�n²X�r¥�qKr��¶�©L��mq´�×r¦½m�×L·rXzO�qm�«´
¶P²_��n±mr¡�Kn¾S�t¾±�×r¦½m�×L·��¯L¾�È�È�/y�È¦X/}q��µKr/®·�¶/O�Kq�¨IL/z�n/²¡

¶²¾s�ÈªK´����n²¡�¨¾ªhW�×K��, ±³�������,��������� �
ʻ
 ¶X}q�¯L¾��sL²W�sK� ±³�È/�¯L¾�¶O�°ly�t¾±�L·���¨/L�W�¯?�µKq�¶/¡�È�sL/²W�-mq³?

VyK�µn}�¶XkL²}���¯L¾��Kt±�¨ILz�¨g�×KrO��ªXl�×L·mr¢½³q�°X�r¥�¨¢}�LO
¶X}q�V�r¥�¨¢}�t¾±�«´ª��³�L·��V/yK�¶X/}Km�m´/_³�sLOr½m�sK��Kt±�°½K���V²/y�qm

�¯L/¾��Kt/±�ÈÆyK¯K³q�¯L/¾��Kt/±�¯qn/�×L/¾±m�qm�³�L/OmK�³�¯´/¾��²���³�È/yL²}
¶�L_��¶X}q�¯Ls�V}p¥�LO�¶XP©K�¶¡�µm´O�LSr½m�È�Kt±�ÈyL²}��³�n±n/}�¶²¾ªT¾/z½m�L·
�Kt±���Kt±�«´ª��¯L¾�s´²·�§Lg�°½K�LO�-V�L½�¯L½LS�L·���n½n_�¨ILz�ÈkrO�ry�rO�È½L·

È�iq�n·m��¶X}q�¯L¾�UL�sL²W�°½K� ±³�O�Kq�L·¬¾/z�W�¶X/ym�n²c�¶�È�×n²O��n/²¡
�L¸±?�qL�XkK�¶O�¶¡�È�r¡o�Kq���¬¾²¡��, ±³������,������ �

 ¶X}q�sr�ry�rO��sL²W��L·�O�¨\È©´ªy�È®¾}´¾O�³�È©´¢©´�×u´©´¾�� �
 ¶X/}q�³r®ª��ry�rO��sL²W��L·�¶/�L_���×u´/©´¾O�,È/yL²~±K³q�,mL/�X�K�,�È/yL²}

È©´¢©´�� �
 ¶X}q�V½m´_´�ry�rO��sL²W��L·�×u´©´½t¾��³�×u´©´½t¾�³q´±�� �
 �«´ª��rlz®W�¯Lz±K�³�rW´¾TL¡�«´ª���ÈyL²}�� �
 ¶X}q�³�«´ª��¯L¾�È±K³q��sL²W��L·��³�È�L®X_K�«´ª�Èyn²¸�«´ª��� �

È�m´_´O��rX~�¨ILz�rO�UL�sL²W�°½K��n½?��� /½�ÈW³L/�X�¶/P²_�sK�È®ª��r·�r¥K
�qKr��ÈyqrO�mq´�Kq�¶ªJzÈ�n·m�¯L½LS�×KrO��¯mKm�³�¨/L�W�sK�r/X¸O�×rK�¶c�UL�sL²W�¶O

��¾�ªW¶X}q�L·��¯K³q�¯L¾��sL²W��¶/�L_�³�ÈyL²}��È/yL²}�È�/±K´W¶ª¾/y³�¶/O�n�¶X/}q��×K�¨/\
¯K³q��¶�L_�,È�L®X_K�ÈyL²}��ÈyL²}���r/¦½m�³�Kr¥qL/X�q�×L/·¶X/}q�L·��³�¨/g�×m³n/g�L/W

m´}�¨���� �
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ʵ	˨ʵ˨
ĂĿĚĸŎĚŞĻ˨ãĕŘċŗ˨˫ʭâĄğʭē˨˨˨āʭĸŊʭİŎ˨ŔőʭğʭŒģŏʭŞŎ˨äâĄģę 

�¶O�¶_´W�NPy�¶¡�n±qKm�m´_³�¨K´��ÈkrO¯L¾�È¦X}q�µn}�n±K�¨/K´��¶ª®_�sK�LK�-
V/�r����ML//zg�¶/O�¶±L//yL²}È//®±��n/²½?sK�¶X/ym�°//½K��,×mr//��¶//²¾s�mL/`½K�NP//y�¨//K´�

��Lk�ÈX�r��s³rO�×KrO�È®ª��ÈXg�³�È¦²·r��,È�L®X_KÈ�m´}���n/½LP±�¨/¾©m�°¾/®·�¶O
V/}Km�q³m�r/�±�sK�Kq�¨/K´��°/½K���³�×mr//��µn/®��¶X/ym�³m�¶/O�Kq�¨/K´��°//½K�L¾±L/yqLS

�,×mL/�X�K�¨/K´��¶O�t¾±�Kq�È�L®X_K�¨K´��r¦½m��r��sK�³�VyK�µmr¡�¬¾z�W�È�L®X_K
y�³�ÈL�±�,ÈyL¾¶²¾s�L·� ½u´©´In½K�×¬¾/z�W�×n²O�È�n/²¡���,L¾±L/yqLS�����/��,���������

¯L¾O�¨K´��°½K�sK�ÈkrO�|lO�°½K�qm�È�mmr¥� 

ʴ
 �NP/y�VyK�]qLk�¬ª�� ½���lW�µs´g�sK�¶¡�ÈWÆ¢~�³�¨ILz�ÈkrO�mL`½K
¯L¾�«´ª��¶O�|½Kr¥�¶¡�n}��´/}�rX/~¾O�¨IL/z�¨/g�×KrO�¶X}q�r/¾�±�ÈWÆ¢/~�-m

Vz½s�¨ILz���³�È�L®X_K�,ÈXz½s�, ½u´©´²¢W�,ÈyL²}K´·�,È�¾h�����n/}�NP/y
�L¸±?�¨g�¶¡�n½?�m´_³�¶O�ÈªILz�¶¡�×qL¢®·�«tªXz��¯L¾�×L·�¶X}q�mmr¥�×K�� �

ʵ
 N©L����¨/K´��sK�r/¦½m�È/¢½�¬¾·L/��§L/�X±K�×Kr/O��rX/~�¯L/Os�³�rX¸O�È±L¾O�×L·
VyK�ÈX�r�r¾����¨g�×KrO�È·L¥�r¦½n/¢½�L/O��/ªXl�«´/ª��¶¡�VyK�sL¾±�¶ªJz

¬·�¨¾km�«´ª��LO�n±K´XO�¶¡�VyK�È±LOs�n²sL¾±�¨L�W�°½K�-n²}LO�¶X}Km�¨L�W���È±LOs
�n²¡��,r¥srO�������,��������� �

ʶ
 �¶/ª®_�sK�È¦±L/¦¾Om´ksK�«´/¸��-«´/ª��È¦±L/¦¾Om´ksK�r/¾�±�È�L/®X_K�UKmL�X±K
n}�µmL�XyK�x¡qL��y´W�qLO�°¾©³K�×KrO�¶¡�VyK�È®¾·L����«´¸��°½K�È±K´ksLO

{´Kr��×L²��¶O�È²½m�UL¾OmK�qm��rh²�³�V½L��¯mr¡�V/yK�Èª�K�V½L��sK�¯n}��
z�¨g�×KrO�¶¡�È´ª��¶/O�Ur/k?�³�L/¾±m�qm�r/X¸O�È¥n±s�×KrO�-«mr�³�¶�L_�¨IL

�n/²XkKmrS�¨IL/z�sK�È/krO�¶/O�³�n±mr¡�{´Kr��Kq�m´k�Èª�K�¶�¾�³�,n±n?�m´_³
V}Kn±�¨ILz�¨g�×KrO�È½KqL¡�b¾·�¶¡��È�ÈÆ/yK�«´/ª��qm��MK´/OK�È/krO�¯K´/W

È/�qL/¡�¶O�¶���¨ILz�¨g�×KrO�L¸²W�¬ª��°½K�-ms�§L\�Kq�§´�K�¬ª��³q�N/©L_�L/K�-m
È/¸���MK´/OK�sK�ML/O�b¾·�qm�È©´�K�¨ILz�sK�ÈkrO�¶¡�VyK��qKr/��µmL�X/yK�mq´/

È®±���L¸±?�mrOqL¡�×KrO�¶���¬ª��qm�È�Kn��rWLyq�r¾P�W�¶O�³�n±r¾¥�mqKn±�m´_³� 
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ʷ
 È�t¾±�Kq�ÈyKr¡´m�r¾�±�ÈyL¾y�UKmL�X±K�mr/¡�È±K´ksL/O�ÈÆ/yK�«´ª��qm�¯K´W��
�¶O�¬ª��×L���qm�ÈyKr¡´m�¨/g�×Kr/O�ÈX�r�r¾��×L·n²O�³�n¾��sK�×mKs?�×L²�

È�r¦~·³vS�×KrO�Kq�µKq�¬ª��m´k�È·L¥�LK�-VyK�¶ªJz���¶/���§´�K�¬ª��r¥K�mn²O
{³q�rO�È²XP��Z/gLP�×Kr/O�È/·Kq�msKmr/TO�È©´�K�¨ILz�¨g�¶O�¯LOs�È�r��×L·

È®±�sLO�ZgLP�°½K�¶O�m³q³�×KrO�¯LOs�¨¾ªhW��KnPX/yK�sK�n/½LO�Kp/©�-mqKp/¥�È/®ª��m
{³q�m³q³�×Kr/O�Kq�µKq�³�×r¾¥´ª_�¶/~½n±K�³�L/·���sK�³�V/}Kp¥sLO��/ªXl�×L/·

jyLS�³�¨ILz�,×n_�n�±�LO�r¦½m��r���mr¡��¾�nW�³�f¾h�W�Kq�L·� 

ʸ
 |yrS�¶O�jyLS�×KrO�È·³r¥qL¡�¶O�¨½L®W����/�lW�°½n²c�¶O�sL¾±�¶¡�µn¾d¾S�×L·
È�¬·�Vym�¶O�Vym�mqKm��r¦½n¢½�qL²¡�qm�°¾��h�LW�n·m�MqL/�W�³�¨L�W�LO�³

¯L¾�«L±�¶O�×n½n_�¯LOs�È®ª��n±q³?�m´_´O�È¦X}q� 

ʹ
 VyL¾y�³�È±K³q�¨ILz�ÈkrO��È�t¾±�È®ª��¶�L_�×L·��-n/}LO�r[´�rK�°½K�rO�n±K´W
�wLzgK�,V¾�Æk�«n�ÈO��³�«mr/�³�¶/�L_�×Kr/O�µn½L��«n��wLzgK�,È¦ªJz����

È�r�V®y�¶O�¶¡�n²¡�N¾�rW�Kq�È®ª��¶�L_�n±K´W|±Km�r¦½m�×L·s��V/¡rg�L/·
n²²¡�Kn¾S�Vym�n²m´y�³�n½n_�¨ILz�¶O�n²±K´XO�¯?�§Æk�sK�LW�n²²¡� 

ʺ
 ¶X}q�sK�ÈkrO�¯L¾�0LWKo�È®ª��×L·�¶X/}q��n²X/z·�×K��, /±³������,�����«´/ª��¨/\�-
 ½u´©´²¢W��¯L¾� 0Æ/®��È²¾��¨ILz�LO�×r¾¥qm�¨¾©m�¶O� ¾±³rX¢©K�¬ª��¶X/}q��×K

µL¦Xym�°XkLy�×KrO� 0Æ\�¶¢²½K�¨¾©m�¶O�-VyK���È¢/}tS�¬/ª��L/O�n/½LO�È¢/}tS�×L·
�×Kr/O�,È/yL²}K´·�«´/ª��L/O�È/yL²}K´·�UKt¾¸`W�°XkLy�×KrO�,n}LO�¶X}Km��LPWqK

µL¦Xym�°XkLy���mmr¥��¾�ªW� ¾±L¢�¬ª��LO�n½LO�È¢¾±L¢�×L·� /¾±³rWL¢��qm�,
�n}LO�¶X}Km�¨L�W�r¦½m�«´ª��LO�n½LO�t¾±�ÈL�±��½L²��§L¦²_�� 

ʵ	˨ʶ˨
ĂĿĚĸŎ˨ãĕŘċŗ˨˫ʭâĄğʭē˨˨˨ŔőʭğʭŒģŏʭŞŎ˨äâĄģę˨äŎŦğù˨ŌŘŋķ˨ʭý˨ĂþĠő˨ęĕ 

ʴ
 ÈXz·�µL¦±�sLOr½m�sK�ÈÆyK�«´ª���VyK�¶X}Km�¨ILz�¨g�¶O�¶±LyL²}���{³q�¨g�qm
�«´/ª��¶�/yÆ��³�L/®ª��¶/�n�m�³�¶X/}Km�qKr��¬ª��¶O�VPz±�×´±L[�µL¦½L_qm�¨ILz

È/�Kn/¾S�V/¾®·K�t/¾±�{³q�¶ªJz�¨g�VPyL²�¶O�³�µm´O�¶ªJz�¨g�ÈÆyK���µmr/¡



�����
��

��

 

�§
Ly

�«³
m

�µq
L®
}

«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

����

VyK��¶/O�Kq��´/�´�°½K�ÈÆyK�«´ª��qm�¶ªJz�¨g�{³q�qm�V�m���¯L/~±�e´/�³
È�n·m���¶/O�È·L¥�¶���§´�K�¨ILz�sK�ÈkrO�qm¯L/Os�Z/gLP���¶/O�È·L/¥�,È/yL²}

È��´/_q�UL/½K³q�³�UL/½?�¶O�È·L¥�³�«L���r��mmr/¥��°}³q�×Kr/O��°/½K�¯n/}
È�¯?�¶O�Nª�K�¯´¾©´�K�¶¡�È\gLP�sK�È¢½�ZhO��È�ÈyqrO�n±sKmrS��¯L~±�LW�m´}

¯L¾�Uq´/��¶/O�0LyLyK�¶¡�m´}�µmKm�È/�¨/g�¨IL/z�È¦X/}q���¶/XP©K�-V/yK�¶X/~¥
¯L¾�L�XyK�×L²��¶O�È¦X}q{³q�sK�µm�¶ªJz�¨g�qm��ªXl�×L·� 

�¯?�¶/O�°½n/¸X`�¶/���§´/�K�]qL/k�w³qm�N/ª�K�qm�¶/¡�È©´�K�¨ILz�sK�È¢½
�¶XkKmrSÈ�m´}��¶ªJz�L/²��sK�r/\¡K�qm���©�§L®�XyK��V/yK���°/½K�¶/O�¶ªJ/z�°/½K
È�§KDy��mq´/�¶/ª®_�qm�L/²�� /½�sK�|¾/O�qm��/�©�¶¡�VyK�°¢®�L½?�-msKmrS

O�.mr¾¥�qKr��µmL�XyK�«L/K�¶/_K´��´/±�¶ªJ/z�°/½K�¶/O�°XkKmr/S�{³q�ÈyqrO�×Kr
È//²¾®kŃ��ML//X¡�sK�Kq�¶ªJ//z�°//½K�¶//OƷǈƨƨƒʭŤ�ƼƨƨƺƢ�ͳƨƨƹŤ�ƷǈƨƨƒǈƹŤ�Ŵťƨƨǆǂƽ�È//yqrO�

È�¬¾²¡�� �
¨·�� ���³�¶/¾��¨®�X/z®©K�¯´/¢½�¯B/O�-m 6n/�X®©K�È/��n/gK´©K��/�ª©K�¨®�Xz½�¯A�s´`½

È//²�®©K�� ���.0Km 6n//�X��L//z©K�È//©E�È//�ª®©K�Kr//�Kp//·� 6̄ A�r·L//�©K�³�§Æ�X//yÅK�°//�¬·m
�6̈ h�°��]rl½�¶¾ª���,mKr�±ÅK³�� ���>Kt/_A�×o�ngK³� 0È²��È��¨®�XyK�KoE�L�ZhP©K

mKr�A�×o�³A���°¾/�6�h®©K�°/�r/¾\¡�0Æ/���¶�L²XK�È©E�N·o�³���µsK´/_�«n/��È/©E³�,
�0º�©�� ��¬¸��O����,È²¾®k�����,]��,�������� �

�°½K�.VyK�t½L_�mn�X�È±L��qm�ngK³���©�§L®�XyK�L½?§KDy�r/O³q�MK´_�³m�LO�³
��²X®�0Æ���Kq�¯?�È��O�-VyKÈ�n²±Km��§L®�X/yK�°½K�È±LOs��Lh©�sK�r¦½m�ÈkrO�³

±�t½L_�KqÈ®�n²±Km���°/½K�¶O�jyLS�×KrO�¶¡�VyK�°}³q�°½KrOL²O§KD/y��b¾/·�È©´/�K
_³�È}³q�n¾��Z/gLP�sK�¬·�³�VyK�µn}�µmrO�µr¸O�Èª���ZgLP�sK�¬·�-mqKn±�m´

È±LOs��� �
ʵ
 V/�r��«n/�W�L/¸²W�¶±�¶¡Krc�n²Xz¾±�¶²¾ªT¾z½m�0LyLyK�ÈÆyK�«´ª����L/¸±?�r/O�È/yL²}
�È/It_�¶/¢ªO�VyK�µm´P±�¬¡Lg��j/yLS�³�µm´/P±�r/¦±���,r/¦½m�«´/ª��L/O�Kq�m´/k�×L/·

È�¶`²y�rPX��UL½K³q�³�Z½mLgK��VyK�µmr¡��®·È/�NPy�rK�°¾���«´/ª��°/½K�n/}
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V�r���Lh©�sK�0LyLyK��n²}LP±�¶²¾ªT¾z½m�ÈyL²}��°½KLO��È�r�±�¶O�¶cr¥K�§Lg��qm�nyq
¶²¾ªT¾z½m�È�´±�qLcm�«´ª��ÈkrO�¶X~¥�¯n}���ÈÆ/yK�«´/ª��È/WKo�r/K�°/½K�L/K�¬½K

VyK�¯?�È�r��¶¢ªO�Vz¾±�� �
ʶ
 ¯L¾�¶O�¯mq³?�×³q�¨K´��sK�VzS�È¦X}q��¥�¯K´²��¬z¾±qnV~��VzS���¬/z¾±qn

�r¦½m�×´y�sK�LK�-Vz¾±�L�¨¢~�³�¶ªJz�0LyLyK�¶¡�¶d±?�-ÈX�r��È¦X�}?�È²�½
¬¾X/z·�¶/_K´�¯qn�¯L¸_�LO�ÈX�r���LPWqK�«n��¨¢~�LO�L��V/zS���¶/O�¬/z¾±qn

¶²¾ªT¾z½m�sK�mL�X±K�È�sLO�Kq�ÈX�r��r\¢W�µKq�|±Km�¯n}���r/¦½m�×´y�sK�LK�-n±Kmr¥
r��¬z¾}qL±?�¶OÈ�qLcm�ÈX��m´}���«n/��¨¢/~�L/O�ÈÆ/yK�«´ª��µs´g�¨OL��qm

�´�´�³�¶ªJz�¬¸���VyK�¶_K´�ÈOL½��VzS��È/X�r��×L/·sr�°X�L¢}�×KrO�¯qn
¯L¾��sK�q´/P��n/²sL¾±�n/½n_�×L/¾±m�¨ILz�¶O�¯n¾yq�×KrO�L�³�V�L¢}�Kq�È¦X}q

°¾ªT¾z½m��¬¾Xz·�ÈÆyK�«´ª��wLyK�È±K´ksLO�³�L·�� �
ʷ
 �×³s´g�«´ª�¯L¾�V¾·L�m´k�È�´�´�³��Lk�V½´·�¨¾©m�¶O�n/±qKm�È¦X/}q��

r¾¥qm�¨¾©m�¶O�×³s´g�«´ª��Nª�K��³�È¦²·r��,È�L®X_K�¨ILz�LO�¯n}�����r/�²�sK
¯L¾�V¾·L�°½m��×Kr/O� /½u´©´²¢W�«´/ª��¯´/d®·�¨/¾©m�°¾/®·�¶O�n±qKm�È¦X}q

|©Lc�qLcm�¶ªJz�VgLy�¶O�mqK³�È®±��¾�ªW�Vly�×L·�n±´}�� �

ʵ	˨ʷ˨
âĄğʭēĂĿĚĸŎĚŞĻ˨ãĕŘċŗ˨˫ʭ˨˨˨ŔőʭğʭŒģŏʭŞŎ˨äâĄģę˨äŎŦğù˨ŌŘŋķ˨ ě˫Řď˨ʭý˨ĂþĠő˨ęĕ 

ʴ
 ¶²¾s�¨ILz�¶O�¶_´W���×K�Èl½qLW�³�È¦²·r��,È�L®X_K���³�r¾[B/W�³�¬ª��VgLy�qm
È/�qKr/��ÈÆ/yK�«´/ª��¯L/¥qtO�sK�ÈkrO�¶_´W�mq´�¯?�LO�¬ª��r[BW���L/K�-V/�r¥

¶²¾ªT¾z½m�¬¡�Kq�rK�°½K�«´ª��¯n}��VyK�µmr¡�¤±q�È/krO�¶/_K´�µ´h±�¶O��´_q�-
V½?�¯´d®·�L®ª��sK��×mr_³rO� Þ6ÉKŃV½?�,��È²¾®k�«LK�0L�´�l�³�×mn� Þ6ÉKŃ��LO

È/�q´¸��¶�²�Kq�¨ILz�LO�¶_K´�sK�×n½n_��´±�V¾�r��¨ILz���ÈªIL/z�-n±L/yq
n±qKm�j½qLW�³�¤²·r��,�L®X_K�LO�È¦±L¦²W��LPWqK�¶¡� 

ʵ
 �«n/��ÈÆ/yK�«´/ª��µs´g�¨ILz�µn®��sK¶/¢¾WL®ªO³rS��³�È�L/®X_K�¨IL/z�¯n/}
VyK�°½m�r�²�sK�È¦²·r����«´/ª��µs´/g�È/X�r���L�/~±K�Z/�LO�¶¡�VyK�rK�°½K
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VyK�µn}�¤²·r��³��L®X_K�°X�sK�ÈÆyK��Èª���¬�q{ÆW���¨/g�×Kr/O�¶/¡�È½L/·
�VyK�µn}�¶ªJz�°½K��µn¢~½n±K�x¾yBW�¨\��µn¢~·³vS�³�L·��L·���¶ªJ/z�°½K�s´²·

VyK�¶X~¦±�¨g��µn¢~·³vS�¶cr¥K��� ®¡�¶ªJz�°½K�¨g�¶O�L·È��sL/¾±�L/K�-n/²²¡
¶²½mL¸±�¶O�¶¢¾WL®ªO³rS�¯n}��wL/zgK�°/½m�r�²�sK�È¦²·r��³�È�L®X_K�¨ILz�¯n}

È�m´}��±���h�rK�°½KÈ®�¶/²½mL¸±�sK�µmL�X/yK�L/O�t_�mmr¥��¯n/}¯L¾�È¦X/}q��qm
ÈÆyK�«´ª��µs´g�� �

ʶ
 jyLS�µKq�³�¨ILz��~¡�³�er��qm�V¾�Æk���L/¸±?�¶O�È½´¥��¶/¡�V/yK�È�n/·�t/¾±
¯L¾�È�t/¾±�ÈÆ/yK�«´ª��µs´g�qm�È¦X}q�È/S�n/±K´W��n/²¡�×r/¾¥���N/��W�«n/�

V�r��°Xz±Km�rPX��³�ÈX�r��³�È}³q���È/kKr��¶/²¾s�È/ª�±�³�È/ª���,ÈOr`W�×L·
È�mL`½K�¯Kr¦~·³vS�×KrO�n²¡�� �

ʷ
 r��sK�¶//¡�ÈX¾®¡L//g�È//Xg�³�È//¦²·r��,È�L//®X_K�¨IL//z�sK�È//krO�m´//_³�È//�
¶/P²_�×KqKm�r/¦½m��r/��sK�³�V/yK�µmq³?�m´/_´O�Kq�×n/½n_�UL�´�´���×L/·

¯L¾�¶O�sL¾±�VyK�ÈX�r���ªXl�È�¯L~±�|¾S�sK�|¾O�Kq�È¦X}q�n·m� 

ʸ
  //½mt±��¶//¡�V//yK�r//¦½m�×L//·sL¾±�¶//ª®_�sK�È//²¾��¨IL//z�¶//O�°//½m�¯L//Os�¯n//}
¯L¾�È�È¦X}q�n½?rO�¯?�µn¸��sK�n±K´W��¯L¾�µn}�mL`½K�¶ª�L��¨¾©m�¶O��°/½m�¯L/Os

��lW�¨¾©m�¶O�¶L��¯LOs�³��¶²¾ªT¾/z½m�sK�È/}L±�È/½Kr¥�¶X/}q�sK�È/krO�¯n/}��×L·
¨��ry�,«´ª��È±K´ksLO�¶O�sL¾±�È®ª���¶X}q�,L·�{³q�³�L·�È�wLzgK�L·�m´}��� �

ʶ˨
ŔĄĠŰʭý˨˨˨ãʭŕŏʭŞŎ˨äâĄģę˨äŎŦğù˨ŌŘŋķ˨ʭý˨ĂþĠő˨ęĕ 

�Vª���¯?�sK�È·L¥�¶¡�È®¸�¨ILz�sKÈ�m´/}�r/O�¯?�¶/O�¶/_´W�³�È/�¾P�W�UL/�©L��×K
¶Xz½LO�,VyK�×q³r����×L·¯L¾�È¦X}q�VyK���V~¥�¯L¾O�0LXn��¶¡�¯L²c¯L¾�È¦X}q��qm
�sK��qL��³�ÈX�r��Âk¶²¾s�L·�¶/O�V/¡rg�Kp/©�-VyK�¶X�r¦±�¨¢}�È¦²·r��³�È�L®X_K�×

�V®//y¯L¾�È¦X//}q�¶//O�V//yK�¶X//z½LO�¶//¡�mqKm�ÈWL//Kt©K��L//¸±?�m´//}�¶//_´W��¶X//z½LO���×L//·
¯L¾�È¦X}q��¬¾z�W�|lO�³m�¶OÈ�mmr¥¶Xz½LO�-���ÈWKo�×L·¯L¾�È¦X}q¶Xz½LO�,����/�hW�×L·
¯L¾�È¦X}q��¶Xz½LO���ÈWKo�×L·¯L¾�È¦X}q�¶Xz½LO���×r/K�m´/_³�×Kr/O�0LyLyK�¶¡�VyK�È½L·
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�«L±�¶O¯L¾�È¦X}q�m´/_³�«n/��¶/¡�×q´/K�r/¦½m�UqLP��¶O�-VyK�×q³r���L/¸±?��¯L/¢K
�«L±�¶O�×rK¯L¾�È¦X}q��sK�KqÈ�°¾O��¶Xz½LO�mrO���ÈWKo�×L·¯L¾�È¦X}q�V/yK���¶/¡�×q´/K

m´//_³��L//¸±?���//�hW�×Kr//O¯L¾�È¦X//}q�¶X//z½LO�V//yK�×q³r//�����//�hW�×L//·¯L¾�È¦X//}q�� �
�L/K�-mqKm�×m´/_³�¯L/¢K�¶X/}q�¯L/¾�¶/¢²½K�L/O�q´/K�°½K�m´_³�«n��Uq´��qm�-n²Xz·

mqKn±���hW�¯L¢K� 

ʶ	ʴ˨
ŔĄĠŰʭý˨˨˨äăùė˨ãʭŕŏʭŞŎ˨äâĄģę 

O�m´_³�«L/±�¶/O�×r/K�¯L¢K�×KrO�q´K�Èkr¯L¾�È¦X/}q�V/yK�×q³r/���q´/K�°/½K�
È�±K´WV/�r��×m´/_³�µL¦X/yLk�È/²�½�µn/}�¯L¾O�rXzO�³m�sK�n²���µL¦X/yLk�L/½�³�¶±L/yL²}

V�r�r¾��×m´_³��n}LO�µn}�È}L±�¶±LyL²}��Kq�q´K�°½K�sK�ÈkrO�È��¯K´Wmr®}rO� 

ʴ
 ŏʭŞŎ˨Ģőùĕ˨ęĕ˨ŔŋøĠŎ˨ĂŰęŘĐŎ˨ŔĄģę˨ˉãù˨ ˨
L¾�qm�̄�¶ªJz�ÈXz½LO�¶X}q���mmr/¥�|/±Km�³�¶/½r�±�,UL/�©L��mL/`½K� 5q´/h���r/K�°/½K

��h�KnXOK�qm�¶¡�VyK�¯?�«tªXz�¶O��q´��L/¸²W�m´/k�×Kr/O�³�m´/}�r¾¥qm�¶ªJz�LO�×n_
È�¶¡�È�n·��n}LO�¶ªJz�¨g�nOL½���NP/y�¶ªJ/z�L/O���h�×r¾¥qmÈ�mmr/¥��µt/¾¦±K�×³

�³�L//½K³s�sK�¶ªJ//z�È//yqrO�×Kr//O�È�L//¡�³�«´//ª��L//O�³�n//}LO�¶X//}Km�Kq�¯´¥L//±´¥�N//±K´_
|±Km�L·mmr¥�r¾¥qm�r¦½m�×��¶/�n�m�b¾/·��/�h�°½KrOL²O���n/·K´l±�¶ªJ/z�¨/g�t/_�×K

¬½KmKqLS�LO�Kq�m´k�³�V}Km��±�r¾¥qm��ªXl�×L·È®�n²¡�� �
ʵ
 ŏʭŞŎ˨ŔĄģę˨ˉĂğù˨ĶŃùŗ˨ęŘŎù˨ʭý˨ĚŞáęĕ˨ãù˨ ˨

|·³vS�°½K��m´_´�UÆ���³�UÆ¢~�sK�°XyLkrO�¨¾©m�¶O�L·��r/¾¥qm��/�K³�q´K�LO
È���|·³v/S�×KqKm�0Å´/®��×mL¾²O�¨ILz�Kp©�-n±mr¥¯L¾�¶X/}q�×K��³��PX©L/O�r/¦�-n²X/z¾±

�r�©LO�� �
ʶ
 ˉÛĚĄĤŎ˨ŏʭýě˨ŐĄĿʭŰ˨ ˨

��r/�� /½�sK�-mqKm�¶P²_�³m��rX~�¯LOs|±Km�L/·�qm�r/¾¥qm�×¯L¾�¶X/}q�×K��n/½LO
�r��È/©?�È®¾/}�³�È/yqL��UL/¾OmK�0Æ\/�n²/}LO�¶X/}Km��/¾�ªW�V¾�r��-n/±qKn±��/¾�ªW�V/¾

 ½t¾��³�È®¾}��ÆkrO���¯L/Os�°X�L/½�×Kr/O�Kq�«sÅ�È½L/±K´W�n/½LO��/�h�r¦½m��r��sK
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n}LO�¶X}Km�«´ª��¯L¾��rX~��¶P²_�LO���h�È½L²}?�«tªXz�rK�°½K���«´/ª���/ªXl�×L/·
¯L¾�qm�r¾¥qm��VyK�¶X}q���°½K�LO�È½L²}?|±Km�L/·��¶/½r�±�³�{³q�³�È±L/P�f�/y�qm�n/½LO

W�n}LOn²¡�mL`½K���h�×KrO�Kq��¾�ªW�È½L±K´W�L�� �
ʷ
 ˉŔĄģę˨Ŕý˨ŔċŘă˨āŗęĚī˨ ˨

¶X¢±���¶/¡�V/yK�¯?�m´}�µmKm�r¡pW�³�¶_´W�¯?�¶O�n½LO�¶¡�×K¯L¾�È¦X/}q��¶X/}q�È/�±
Vz¾±��¯L¾���LO�L¸²W�¶X}q¶X}q�L·�LW�³�mqKm�L²��¶X}q��×K�È/XgKq�¶O�n}LO�µn¾yr±��LP}K�ng�¶O
È®±��mr¡�q´P��¯?�sK�¯K´W��¯L¾�}qÈ¦X¶¢²½K�LO�Vz¾±�×n½n_�¶X}q�,�È�/±K´W¶/n��n���×K

x¾yBW�×KrO�¶X}q��×Kn}LO�n½n_��¯L¾�¶¡�VyK�×q³r��t¾±�¶X¢±�°½K�r¡pW���¶/¢±L²c�¶X}q
�Vz¾±�t¾±�¶X}qn²c�³�¶X}qKr��VyK�µmr¡�µqL}K�t¾±�´¢Sq��,´¢Sq�������,���³������ �

ʸ
 ŏʭŞŎ˨äáĖŒĠýĕŘē˨ŌĖķ˨˨ŔĄģę˨ˉʭŕ˨ ˨
��ÆkrO|±Km�L·MK´_�¶O�¯n¾yq�µKq�³�{³q�,¶ªJz�¶¡�§´®��×���L�¶O�Kq�rPX��×L·

È�¯L~±�¯L/¾�UL/�©L��,Vz¾±�|±Km�sK�q´P��¶O�×sL¾±�³�n·m���È¥n²/zOm´k�°/½K�n/_K³�¶X/}q
Vz¾±��L¾�UL�©L��¶ªJz� ½�LO�¶_K´�qm���h�³m�VyK�°¢®�̄¶X}q��0ÆL¡�×K��sK�ÈW³L/�X

¨¢}�¶O�³�n²·m�¯L~±�m´k��|±Km�sK�ÈW³L�X�×L·�n²¡�µmL�XyK�r¾¥qm�×L·���,´¢Sq������,������ �
ʹ
 ŔĄģę˨łŞŀŋă˨ˉʭŕ˨ ˨

Vly�³�°½rX®¸�sK�È¢½��¯L/¾�UL�©L��qm�L·qL¡�°½rW����/¾�ªW�¶X/}q|±Km�/·L�V/yK��
¯L¾��¶X}q�L·���/¾�ªW�L/O�¶X/zOK³�0L/X¾·L¶X/}q�L·��r/K�°/½K��/�hW�«n/��Uq´/��qm�³�n²X/z·
¯L¾�¶X}q�×K�V}Km�¬¾·K´l±�¬·�� �

ʶ	ʵ˨
ŔĄĠŰʭý˨˨˨łńĐă˨ãʭŕŏʭŞŎ˨äâĄģę 

¶Xz½LO�m´_³�Uq´��qm��¯L/¾�¨IL/z�sK�È/krO�qm�ÈWKo�×L·���sK�È/krO�¶/O�n/½LO�¶X/}q
���hW�×KrO�¶¡�¨K´�¯L¾�È¦X}q�³r�mr¡�µqL}K�mqKm�Uq��¶²¾s�,¨K´��°½K���L¾¸�Kq�×K

È�n²¡��¶¡¯L¾�È¦X}q�mmr¥��ªk� 

ʴ
 ŏʭŞŎ˨ˉä˙Şă˨ä˙ŋķ˨ĂŞŊʭĸĿ˨ŔýʭĈŎ˨Ŕý˨äâĄģę˨ ˨
¯L¾�È¦X}q��-mqKm�sL/¾±�È/®¾W�qL/¡�¶/O�¶X}q�n²c� 5̄ L¾��LPWqK�³�ÈªL�W�V¾·L�¨¾©m�¶O
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K�sK�È®¸y�×qL¢®·�¶²¾s�³�m´k�È½L±K´W�¶O�¶_´W�LO���lX�mr��r·�¶/O�Kq�UL/�©L��°/½
��L�XkK�m´kÈ�n·m���³�Vl/y�×qL/¡�×mr/��Uq´��¶O�×K�¶X}q�¯L¾�UL�©L��«L`±K

µu³rS�¨¾©m�°¾®·�¶O�VyK�ÅLO� z½q�×KqKm���×L/·¯L¾�¶X/}q�×K��qL/¡�Uq´/��¶/O�0Å´/®�
È·³r¥���V½Kn·�³�V½r½nÈ�mmr¥�� �

ʵ
 ŏʭŞŎ˨ãĖŒŎěʭŞő˨ˉäŎʭď˨ĕʭŖő˨Ŕý˨äâĄģę˨ ˨
«L`±K�×KrO�È©L��OL²�°¾BW�V¾©L���L·�|·³v/S�³���×L/·¯L¾�¶X/}q�×K��×q³r/��×qL/¡

VyK��µu³rS���×L·¯L¾�¶X}q�×K�¶/²½t·�È/®ª��V/¾©L���«L/`±K�f�y�¶O�¶XzO���Kq�ÈW³L/�X�×L/·
�mL`½KÈ�n²²¡��¬¾W�q´�g�¨¾©m�¶O��µu³rS�«L`±K�qm�È�®_�V¡qL~�³���lX�×L·���×L/·
¯L¾�¶X}q�×K�¶²½t·���«L`±K�×L·V¾©L���L·½n²c�È®ª��×�rOKrO�°È�mmr¥Kp©�-�¶O��q´��§´/®�

|·³vS���×L/·¯L¾�¶X/}q�×K�|·³v/S��V¡r/}�,L/·mL¸±��r/��sK�µn/}�{qL�/y�×L/·���³�L/·
¯L¥qK��È�ÈX©³m�³�È�´�k�×L·��n}LO���UL/�©L��°/½K�¶/¡�V/yK�µn/}�NP/y�r/K�°¾/®·

¶`¾X±�0Å´®���n²}LO�q´h�� �
ʶ
 ŏʭŞŎ˨ŌŘŋķ˨ġĚŰĘÏ˨ŔĄģę˨ˉä˙ŋķ˨ŔĸŎʭċ˨ĮğŘă˨ãù˨ ˨

È®ª��¶�L_�O¶��q´��´/Or�mL/¸±�³�«L/��¶/O��q´�¯L/¾�n/½LO��L/k���¯K´/²��¶/O�Kq�¶X/}q
�UL/�©L��¶/¡�VyK�¶X¢±�°½K�¶O�q³LO�×L²��¶O�°X�r½pS�°½K�¶XP©K�-mr½pTO�n²m´y�ÈWL�©L�

¯L¾�¶X}q�È�×K�±K´Wn}LO�n²m´y�¨ILz�sK�ÈkrO�¨g�×KrO�n�� �

ʶ	ʶ˨
ŔĄĠŰʭý˨ŗ˨äŎŦğù˨ŌŘŋķ˨˫ěŘď˨˨˨ãʭŕŏʭŞŎ˨äâĄģę 

sK�ÈkrO�µL¦XyLk���m´_´�×L·¯L¾�È¦X}q�V�r��¶c���µs´g�qm�¯?�r¾��¶c�³�¶±LyL²}
mqKm�m´_³�ÈÆyK�«´ª���È/�¬·Kr/��Kq�¶/X¢±�°/½K�¶/O�¶/_´W�NP/y�r/K�°½K���¶/¡�n/±Kmr¥

¯L¾�È¦X}q��qm�{q´/¸��³�m´/®±�¶/¡�¯?�µL¦X/yLk�L/O�¶/_´W�L/O�ÈÆ/yK�«´ª��µs´g�qm
¶Xz½LO���ÈWKo�×L·¯L¾�È¦X}q�±�,VyK�Èª`XVyK�È±K´ksLO�n²sL¾� 

¶X/z½LO�VPz±�qm�ÈÆyK�«´ª��µs´g���È/WKo�×L/·¯L¾�È¦X/}q��L/O�.mqKm�ÈX¾�/�³�¶/c
                                                           

1. team working 
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¶Xz½LO�¯K´²��¶O�¶d±?�È±K´ksLO���È/WKo�×L/·¯L¾�È¦X/}q�n/}�¯L/¾O�È��¯K´/W�¶/¡�mKm�¯L/~±
¶Xz½LO���ÈWKo�×L·¯L¾�È¦X}q�mqKm�m´_³�ÈÆyK�«´ª��µs´g�qm�r¦½m�ÈXIKr��¶O�¶XP©K��� �
ʴ
 ĐŎŏʭŞŎ˨Ģőùĕ˨ęĕ˨ŔŋøĠŎ˨ĂŰęŘ˨ŔĄģę˨˨ˉãù 

�qm�¶ªJ//z�V//½q´h�n//}�¯L//¾O�¶//¡�q´�±L//®·|±Km�L//·�×¯L¾�È¦X//}q��qm�wL//yK�sK
|±Km�L·¶ªJ/z�°/½K�³�V}Km�¯L½r_�§´�K�³�¶���¨\�È½���È/²¾��³�È/��K³�¶/_K´�sK�t/¾±�L/·� �

È�µmKs�¨ILz�LO�mKr�K��×qL¾/zO�Kp/©�-¯L/®©L��r¦/~yrS�¯L/·oK�¶/XkKmrS�³�¶XkL/y�¶/±�n/}�� �
�L/O�È//¸���³�È©´//�K�¨IL/z�sK§KD//y��sL//�?È�m´/}���×qL¾//zO�¶//¡�n//}�NP/y�r//K�°¾//®·� �

�n²/}LO�t_L��§´�K�¬ª���½r�W�sK�¯´¾©´�K�sK�¶/¡Krc�È/}³q�³�È�´/�´��/z±�³�¬/�±
VyK�¶X}Kn±��È±L/yKrk�n/±´k?Ń��ÈX½L/��L/O�Kq�¬/ª��°/½K�qL/cL±�§´/�K�¬/ª���/½r�W�qm� �

��½r�W�VyK�q´�X�¯?�×KrO�¶¡È�n²¡��L/O�¶±�³��´/�´��¶/¡Krc�È�´/²X�UL�´/�´� �
er��¬ª��°½K�qm�È�m´/}���{³q�L/O�¶/±�È/Xg�³��¶/¡Krc�³��´/²X�t/¾±�¬/ª��°/½K�{³q� �

�VyK�r\¢X�� �
ʵ
 ˉÛĚĄĤŎ˨ŏʭýě˨ŐĄĿʭŰ˨ ˨

�sK�ÈkrO�0L²J®�¶X}q�L·�¨IL/z�¶/¡�n/±qKm�Kq�V/¾�r��°/½K�¶/���¨/\�ÈÆ/yK�«´ª��×
È�qKr��È�r}�¬¢g��ª�X�¶¡�×n½n_��È/yqrO�mq´/�Kq�n±r¾¥�n/²·m�qKr/����{Æ/W�¶/��

È�n²¡�^²S�«L¢gK�,«L¢gK�UL�´�´��~¡�sK�µmL�XyK�LO����¶O�Kq�¶±L¥��L¸±?�n²¡�NzX²���qm
�¬/¢g�ML/zX±K�V/¸_�«L/¢gK�UL�´/�´�f¾/�²W�³��/~¡��rX~�¯LOs�¶���¨\�È®ª�

¶O�È�r}�È�L¸±?�±K´Wm´}�mKn®ª��n�� �
ʶ
 ŏʭŞŎ˨äáĖŒĠýĕŘē˨ŌĖķ˨ŗ˨ŔĄģę˨Ŕý˨ŔċŘă˨āŗęĚī˨˨ˉŔĄģę 

K�°½K¯L¾�UL�©L��×KrO�¶¡�VyK�°}³q�0ÆL¡�r�¶X}q��ÈWL/¾g�|/�±�¶X}q�¶O�¶_´W�×K
mqKm��¯L¾�È¢}tS�³�¶���¶O�¶_´W�¯³nO�¶X}q�¶���×K��ÈO�È¢}tS��VyK�L²���¯L¾�¶X}q��¨\�×K
¶����ÈrO�È¢}tS�Kq�¯?�UL�´�´�¶¡�VyK�ÈL¢gK�§LP±m�¶O�È¢}tS��msLy�� �

ʷ
 ŔĄģę˨łŞŀŋă˨ˉʭŕ 
¯L¾�ULKt©K�sK�}q�L/O�³�mq´/�¶/O�mq´/�Uq´/��¶/O�n/½LO�rK�°½K�¶¡�VyK��¾�ªW�È¦X
V¾�r��¶O�¶_´W��¶X}q�×L·�mr¾¥�qKr��{L¢²¡�mq´��¾�ªW�mq´�×L·��� �
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ʷ˨
ŏʭŞŎ˨āʭĸŊʭİŎ˨ŏʭÞŎù˨˨äŎŦğù˨ŌŘŋķ˨˫ěŘď˨ęĕ˨ŔĄģę 

�¨/g�×Kr/O�«mr/��/_r�¶/±L¦½�³�¶X}Km�Kq�«mr�¨ILz�¨g�¶�n�m�sLOr½m�sK�ÈÆyK�¬ª�
µm´O�¨ILz�°½K�VyK��È/®±�¶�Æk�¶���qm�L¸²W�ÈÆyK�«´ª��¶X}p¥�qm���,«Æ/¡�¶/¢ªO�n/}

�³�«´`±�,UL¾�L½q�,¶�zª��,§´�K����È��¾�hW�³�x½qnW�ÈÆyK�«´ª��µs´g�qm�t¾±��n/}��
�µmKm�qKr/��m´/k�r¾[B/W�V/hW�Kq�«mr�³�¶�L_�¯´J}�«L®W�¶���¬¸�³�¬¾���¯L½r_�¶¢²½K�LO

¶���ÈOr��mn`W�qKr�XyK�LO�LK�-m´O��,V/´¢g�¨IL/z�L/O�È½³qL/½³q�«n/��¨/¾©m�¶/O�¶�¾/}
n/}�µn¾/~¡�|©L/c�¶/O�n/½n_�¨IL/z�¶ª¾/y´O�m´k�V²y�qm�mL�X�K�³��L®X_K���×sL/y´±

mqK³�³�¬¾ª�W�³�{s´?��¯mr¡�er/��×Kr/O�Kq�µKq�,�/¾�hW�³�¬¾/ª�W�VgL/y�¶O�¯qn�«´ª�
V/zO�¶�¾/}�ÈÆ/yK�«´ª��³�«ÆyK�µs´g�qm�¨ILz��V/©³m��S�µn·L/~�L/O�t/¾±�L/·�V�r/~¾

�¶/®·�qm�³�n±n/}�¯L/±?�×L·mq³LX/ym�¶X�¾}�Mr�� ½u´©´²¢W¶/²¾s�L·��n/½n_�«´/ª��¶/O
n±mr¡�mL®X�K��{´Kr���¯n}�«´/ª��µs´g�rO�Kq�µKq�q´~¡�È²½m�³�È�L®X_K�,È¦²·r��¶²¾s

�¶O�Kq�§L`�t¾±�¯qn�«´ª��¶O�¶_´W�³�VzO�q´~¡�¨ILz�¶�r��¶O��y´�m³q³�×KrO�¶�¾}
ILz�LW�mrTy�«´ª��°½Kn²¡�¨g�Kq�q´~¡�¨� 

ms�¬�q�Kq�×n½n_�r���ÈÆyK�V¾®¡Lg�¨¾¢~W�³�ÈÆyK�MÆ�±K���V}p¥�sK�xS
�È�L/®X_K�³�È/¦²·r��,×mL/�X�K�,ÈX¾®¡L/g�UÆ¢/~�³�¨IL/z�MÆ�±K�sK�È±Ls��n±K

¯LP½r¥��V/©³m�r¾¥��µL¦/~±Km�,L/·��n/}�¶/�L_�³�L/·���¶/²¾s�¶/O�¶/_´W�L/O�ÈÆ/yK�V/¾®¡Lg
È²½m�³�È�L®X_K�,È¦²·r��µs´g�°½K�¨ILz�mqKm�È�y�q´~¡���«Æ/yK�È±L/P�r/O�È²XP�Kq�L·

�r/O�È/²XP�×qL/_�¨IL/z�¶O�È½´¦lyLS�×KrO�rPX���_r�¶±L¦½�°½KrOL²O�-n²¡�¨���³�¨g
VyK�ÈÆyK�«´ª��µs´g�ÈÆyK�¶~½n±K�� �

�°/½K�L/O�V/yK�mL/½s�¶/�L_�¨ILz�³�L·sL¾±�¶O�È½´¦lyLS�×KrO�ÈÆyK�«´ª��sK�L�L�W
?�«L�±�§LgVyK�ÈX²y�n¸X`�{q³rS�rO�È²XP�ÈÆyK�«´ª��È}s´���¯L¾©L/y�n½LO�n¸X`

�L/O�n/²¡�Nz¡�Kq�È¸���¨ILz�¨g�V¸_�«sÅ�qLPX�K�LW�n²¡�¨¾�hW�«´ª��°½K�qm�È±Å´�
�LO�n½n_�¨ILz�¨g�×KrO�s´²·�§Lg�°½K|©Lc�L·V/yK�¶/_K´�×mL½s�×���¯m´/P±� /OLc

�,×r¾¥mL½�n²½?r��¯m´O�È±Å´��,È}s´?�«L�±�È½´¦l/yLS�V¸_�«sÅ�qLPX�K�Nz¡�«n�
�s³q�³�n/½n_�¨ILz�¶O�È½´¦lyLS�qm�Kq�¬ª��«L�±�¶¡�VyK�ÈWÆ¢~�¶ª®_�sK�,¨ILz�¶O
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VyK�µmr¡�n²4¡��°¾´���V²y�sK�¶d±?�§Lg�°½K�LOń�¶©Lyq�³���³�¨IL/z®©K�f¾/�´W�×L·
��LP²XyK�¯´¾±Lg³q�¶O�«mr��´_q��´±È�mmr¥�¶ªJz��qm�¬ª��mL¸±�¯m´O�q´h��«´ª��V²y

jyLS�¬ª��mL¸±�s´²·�¶¡�¯L²c�VyK�µm´O�ÈÆyK���¶O�È½´¥ÅKDy�È/WKo�¶/�¾�³�Kq�«mr/�U
�mKn®ª��m´kÈ�n²¡�� �

V/¾�r��«L/®W�³�m´/O�È²XP�¶�L_�³�«mr�¶ªJz�¨g�rO�×³s´g�V²y�¶¡�°½K�LO���qm�L/·
jyLS�V¸_��MLX¡�LO�^½qnW�¶O�m´O�¶X�r¥�qKr��¨ILz�°½K�¶O�È½´¥��q´h��¯n}mL/¸±��³�¬/ª�

�³�«mr/�¨IL/z�¨/g�³�|/±Km�UKo�×L/_�¶/O�N/X¡�³�wL²/}ry�¯Kn²®~±Km�°X�L½�wn�W
n/}�¶²¾ªT¾/z½m�È/²½m��qL��³�«´ª��,¶�L_���È/ª®��V/®¢g�¶/c�³�×r/�±�V/®¢g�¶/c

¬½KmKqLS���sK�L/¸²W�Kq�¶/�L_�UÆ¢/~�³�¨IL/z�³�mr/¡�¶²¾ªT¾/z½m�m´/k�×KrO�Kq�ÈXOL[�×L·
¶d½qm��L¸±?�Vz~±�µqL�±�¶O���Un}�LO�³�¤/²·r��,¶/�L_�UÆ¢/~�³�¨ILz�°X�r¥�����³

�sK�|¾/O�^½Kq�«´ª��³�ÈÆyK�«´ª��V½L��¯L¾��L¢}�«mr�×L·sL¾±�LO�°½m�È±LOt®·�«n�
n}�¯L½L®±�|¾S���-V/yK�¶X/}Kn±�°/½m�×Kr/`�sK�«mr/�¶ªJz�¨g�t_�ÈX½L��ÈÆyK�¬ª�

¶½r�±����ªXl�wqKn�,×sKmrS�KrL/y�,¬��,�`±���/ªXl�N/WL¢�,�L/PkK�È©´/�K�,×q
³�����n±m´O�¶X�L½�¯LLy�rK�°¾®·�V¸_�qm�¶®·�� �

¶O�¶���µs´g�qm�L¸²W�¶±�rK�°½K��¶O�e´�³��È�¬~c���t/¾±�«Æ/¡�³�¶�/zª��µs´g�qm�,mq´k
m´O�Uq´��°¾®·�¶O�rK��V�L½�^�4±�>L~�LO�´¦X�¥�qm��Kr}K�NX¢���t/¾±�¶¾©L�X�V®¢g

½?�LO�¨L�W�qm�³�¯L�r��³��Kr}K�LO�×´¦X�¥�qm�sK�x/S�L/K�-V/�L½�¯LL/y�UL/½K³q�³�UL
mLX�K�q³m�m´k�Èª�K�V½L��sK�³�n}�¶²¾ªT¾z½m�t¾±�«´ª��°½K�ÈWn�� �

�³�¯qn�¶±LsÅKDy�mL/`½K�L/�×Kr/O�°½m�r�²�sK�n½n_�¶�L_�¶¡�ÈWÈ�n/²¡�È/·Kq�,
È®±�È�LO�L�×KrO��L/K�-¬¾²¡�¨�X�§Lg�¯Ls�¶O�Kq�m´k�V²y�mKnXK�LW�mqKp¥�È��¯K´/W�L/O

ksLO�L/O�N/yL²X�³�n/½nS´±�ULIL�X�K�LO�V²y�sLX®�³�°}³q��Kn·K�¶O�V²y�×mL�X±K�È±K´
V�L½�Vym�°½m�wLyK�¶O�§ÆkK�¯³nO�n½n_�ÈX�r��×L·´¦©K���L/O�V/yK�¶Xz½LO�³q�°½K�sK

µn½nS�|±K´k��×mL�X±K�È±K´ksLO�³�´±�×L·��L¸±?��×Kr/O�µKq�È´/O�ÈX�r��È±LP�sK�µmL�XyK�LO
¨�³��¯mr¡Ls�¶O�V²ymmr¥�L¾¸�r�Lg�¶±�� �

¯L¾�È¦X}q��È/yLyK�È±L/P�sK�¶Xym�³m�qm��´�h�È½Kqn�´±�ÈX�r��È±LP�wLyKrO
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V�r��-VyK�×m´_³��V�r�r¾��³�¶±LyL²}��¶±L/yL²}���°/½K�¶/O�L/�¶/_´W�«n/��Uq´/��qm
mqK³�¶¾//}Lg�qm�È±L//P�¯?�q´//�g�È±L//P��¯mr//¡�Z//gLP¯L¾�È�È¦X//}q�//±K´W�r¾[B//W�n

L�¤²·r��qm�Èy´zhL±��L/�ÈX�r��³�È¦²·r��È±LP�L�¤²·r��qm�´®±³n}q�LO�³�¶X}Km
n²¡�¶©LhXyK�Kq����½r�WsLO�³�È±LP�°½K�È±K´ksLO¯L¾�È�È¦X}q�/±K´W�mr/¢½³q�L/O�Kq�L/�n
�sK�×n½n_¯L¾�È¦X}q�È/®±�«´/`·�L/�ÈX�r��È±LP�¶O�L¸²W�¶±�¶¡�n²¡�³rO³q��¶/¢ªO�mq³?�

È�//±K´W´//ª��L//O�×r//X¸O�È±L//Ot®·�³�È©n//®·�nV//�r��È±L//P�³�ÈÆ//yK�«���³�¶±L//yL²}
V�r�r¾���n}LO�¶X}Km�L�¶±LyL²}��È±Ls�È²½m�¬ª��L¾±LyqLS�r�²�sK�È�±K´W�¶/�r��¶/O�L/S�n

¯L¾²O�¶¡�mqKp¦O�m´_³��¶~½n±K�¯L¸²S�×L·��V/zS�³�¯qn/�×L/·���n/~¡�|©L/c�¶/O�Kq�¯qn/
��,L¾±LyqLS������,«������ �

È��¶Xz½LO�³�µL¦XyLk�ÈyqrO�V�¥�¯K´W���×L·¯L¾�È¦X}q��¯L~±È�n·m��q´/�g�¯L¢K
¯L¾�È¦X}q�µL¦XyLk�¶O�¶_´W�LO�ÈÆyK�«´ª��µs´g�qm��¶X/z½LO�³�×m´_³�×L·���È/WKo�×L/·

µL¦X/yLk�°/½K�qm�U³L/�W�LK�-mqKm�m´_³�¯?���NP/y�L/·È�m´/}���/¾�ªW�¶/¡¯L¾�È¦X/}q�
�¶O�0ÅL®XgKµ´¾}��×K��Lk�ÈÆ/yK�«´ª��µv½³�{³q�³� ½t¾�LX�,UL�´�´�LO�NyL²X�³

ÈS�¨OL��¶X¢±�°½K�¶¡�mr½pS�«L`±K��VyK�×r¾¥�� �

Ķ˙ċ˨˨ŔČŞĄő˨ŗ˨ãĖŒý˨˨ãĚŞá 

¯L¾�È¦X}q�ÈO�È®ª��V¾©L�����¤/²·r��sK�¶X/yLkrO�UL/�©L��sK�V/ym�°/½K�Vz¾±�ÈX½´·
ÈO�¶¡�VyK�È�Lk�Èª®��³�È®ª���·r��È¦X/zOK³�qLcm�Kq�L�¯?�¶O�È¸_´W�È/®ª��³�È/¦²

È��n±Kmr¥��¯?�È±K´ksLO�¶¡�È²��ÈX²y�m´_³�È�±K´W�L/�È/®ª��V�r~¾S��rh�q´W´�n
¶²¾s�È¦XzOK³�sK�Kq�L�n}LO��mKm�n·K´k�UL`±�×K� 

¯L¾�È¦X}q�V�r��×m´_³�¨ILz�LO�¶_K´�qm�Mr��rkBX�µq³m�§´�h���³�¶±LyL²}
V�r�r¾����°/½K�sK�È/krO�LO�L�¶¡�VyK�|½´k�¶±LyL²}�r/¦½m�È/krO�L/O�³�¶/_K´�¨IL/z

V/�r��×m´/_³�µL¦X/yLk�È±K´ksL/O�Kp/©�-¬¾Xz¾±�¶_K´���¶±L/yL²}�V/�r�r¾��³�¶±L/yL²}
¯L¾�È¦X}q�È�mKn®ª��×q³r��Kq��¬¾²¡��� �

¯L¾�È¦X}q�¶Xz½LO�¯?�ÈªL¢W�³�×mL`½K�µL¦XyLk�¶O�¶_´W�LO���sK�È/krO�¶/¡�mqKm�È½L·
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¶Xz½LO�¯?���ÈWKo�L·¯L¾�È¦X}q�K�¶O�VyK�¯?�m´P±�¶¡�L²��°½¯L¾�È¦X}q��È/�X²�È/ª¡�¶O�Kq
È��¶Xz½LO�r¦½m�ÈkrO�³�n±Kmr¥�����hW�×L·¯L¾�È¦X}q�m´/_³�Uq´��qm�¶¡�VyK��L/¸±?
��¶��±¯L¾�È¦X}q�È�¨¢}��mr¾¥�� �

�UL�©L��¯L¢K�ÈyqrO�×KrO¯L¾�¶X}q�×K��¶/X¢±�³m�¶/O�¶/_´W�ÈÆ/yK�«´ª��µs´g�qm
È�r�±�¶O�×q³r���nyq��µL¦XyLk��UL�©L��°X�L½�^�±¯L¾�¶X}q�×K��qKr/��¶_´W�mq´�n½LO

��½r�WsLO�×KrO�Kq�m´k��Lk�µL¦XyLk�ÈÆyK�«´ª��µs´g�³�mr¾¥¯L¾�È¦X}q��VyKqKm
¯L¾�Èª�K�µL¦XyLk�LO�ÈkrO�qm�¶¡�mqKm�È/yLyK�U³L/�W�r/¦½m�È/krO�L/O�³��rX~�È¦X}q��

¶Xz½LO�°¾d®·��¯L¾�ÈWKo�×L·�V²y�¶O�¶_´W�LO�t¾±�È¦X}q�È®ª���È±K´ksLO�¨OL��¯L�VyK�� �
È�V//½L¸±�qm�¶X//z½LO�³�µL¦X//yLk�¶//O�¶//_´W�L//O�¶//¡�V//�r¥�¶//`¾X±�°¾//²c�¯K´//W���×L//·

¯L¾�¯L¾�q´�g�¯L¢K�È¦X}q�µL¦X/yLk�¶/O�¶_´W�LO�ÈÆyK�«´ª��µs´g�qm�È¦X}q���×L/·
¶Xz½LO�³�×m´_³��µL¦XyLk�°½K�qm�U³L�W�LK�-mqKm�m´_³�¯?�ÈWKo�×L·��È�NP/y�L/·��m´/}

¡¯L¾��¾�ªW�¶�µ´¾}�¶O�0ÅL®XgK�È¦X}q��UÅL/��qm�¶/X¢±�°/½K�¶/¡�mr½p/S�«L/`±K��Lk�×K
ÈS�¨OL��×n�O��VyK�×r¾¥��È�¶©L��°½K��¬·Kr/��Kq�§KD/y�°/½K�¶O�°X�¥�jyLS�V¾�r��n±K´W

È�È©n�³�µ´¾}�¶c�¶O�¶¡�mq³?�¯L¾�«´ª��¯K´W�¶X}q�mr¡��¾�ªW�Kq�×K��� �
� ���
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� �
�OL²�Vyr¸���

� �
�� �,È®¾·KrOKÈ�Wr�������«���Uq³r��ÈyqrO�¯L¾�UL�©L��×L·�¶X}q�È±L/z±K�«´/ª��µs´/g�qm�×K,�

�È~·³vS�È®ª��¶L²ª��ƿťɕƽ�Ŭťƣƹťƛƽ�ǄůƎƄ��ŐͳǁťƋǁŤ�ƻǈƺƢ�Ƅƀ�ɒŤǒǒ������,���¨���� �
�� È±KrhO,�È�Wr�������«���¯L¾�,¶X}q��³�¶X}q¬¾z�W�×n²O�«´ª�,��È/®ª��¶L²ª/����È/~·³vS�

ƿťɕƽ�Ŭťƣƹťƛƽ�ǄůƎƄ�ťƋǁŤ�ƻǈƺƢ�Ƅƀ�ɒŤŐͳǁ�Ǒǘ������,���¨���� �
�� r¥srO,�K¬¾·KrO�������«����«´ª��È½Kn¾S�¶�zª��³�ÈXz¾c�¶dl½qLW¯L¾�¶X}q�×K,��È®ª��¶L²ª��

��È~·³vS�ƿťɕƽ�Ŭťƣƹťƛƽ�ǄůƎƄ��ŐͳǁťƋǁŤ�ƻǈƺƢ�Ƅƀ�ɒŤǑ������,���¨���� �
�� L¾±LyqLS,�gn¾®����������¤²·r��³�¶½r�±��{³q�/yL²}È�¶/½r�±�°½´/¢W�°½mL/¾²O�L/·×�/®ª��,È

��¶L²ª�È®ª����È~·³vS�ȡǂǅƅƭ�ƀƅũǅŤƄŐ�ǖ�������,��¨���� �
�� L¾±LyqLS,�gn¾®�������«���È/²½m�¬/ª��È±K´ksL/O�³�¯qn/�¬/ª��×sL/ysLO,��È/®ª��¶L²ª/����

È~·³vS�ȡǂǅƅƭ�ƀƅũǅŤƄŐ�Ǔ������,���¨���� �
�� L¾±LyqLS,�gn/¾®�������«���W�L/O�È/²½m�¬/ª��ÈX/z¾cBÈ/ª?�×mK´/_�mLX/yK�µL¥n/½m�r/O�n/¾¡,�

È®ª��¶L²ª��³m���³vS�È~·ŤƅƊŤ�ŭƾźŐ�Ǚ������,���¨���� �
�� È²zg,�y-L�qn¾®gn¾�Èª��q´S,�-×n¸��³Èh�OK�ng´,��n®hn¾y�È�W����������ͳǂɔƀ�ƼƺƢŐ�

ǃťȢƁɔƀ�ŬťƟźʮƽ�Ǉ�ťǅ��¬���µL¦~±Km�³�µs´g�µL¦~·³vS�� �
�� È²¾®k,�e³q�� Þ6ÉK����������ƷǈƒʭŤ�ƼƺƣƹŤ�ͳƹŤ�ƷǈƒǈƹŤ�Ŵťǆǂƽ��¯Kr¸W���qL[?�r~±�³�¬¾�²W�¶zyD

È²¾®k�«LKŃ�� �
�� r½n�|±Km,�n®h����������È¥v½³�L·¯qn�¬ª��×,�È±Lz±K�«´ª��rO�n¾¡BW�LO,��¶L²ª���ŭƭƅƣƽ

ͳƢťƾůŶŤ�ͳȣǂǅƅƭ,������������������ �
��� ´/¢Sq,�?�K�°/©����������ƿťɕƽ�ƍǅǇȊƨƨǫ�ǄůƨƎƄ�ɒŤ��ƁƨƨǂɔŘƅƭ�Ǉ�ǄƨɔƅƟǁ��¯L/®_rX��°//zhn¾y�

×´ª��q´S¡�n¾`�,Èr,�V½Kn·�K� Þ6É�×mL®X�K�qm�µmKs½×n±´¢�³��Èª�¡KrP�n±´¾ª�q´±���¯Kr/¸W��
×q³L²��³�UL�¾�hW�«´ª��UqKs³�È�L®X_K�³�È¦²·r��UL�©L��µn¢~·³vS�� �



�����
��

��

 

�§
Ly

�«³
m

�µq
L®
}

«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

����

��� srKr���È¢ªKr�,��n/gK�������«���{³q�Kqn/��¶�/zª��È/yL²}��È/®ª��¶L²ª/������È/~·³vS
ŤƄƁƒ�ǄƽťǁƀƅžŐ�ǔǓ��������,��¨���� �

��� È®½L��L¾±,��Èª��L�q�������«���¯LOs�È/±?r��UL/�©L��³�ÈXkL²/}�È/yL²},�È/®ª��¶L²ª/�����
�È~·³vSǀǅƂŐ�Ǔǚ������,��¨���� �

��� L///¡´WÅ,�©aK�¯Ks´///y�,V///yqL��³�-×?�V///²¡�,¯´WL///�-qK�L///z¾����������ƍƹťǷ�ťƨƨƨǅ��Ǉ
ƼƏǷ�ƿťɕƽ�Ŭťƨƣƹťƛƽ�ɒťǅƆŤƁǁŤ�ǄůƨƎƄ�ɒŤ��¯L/®_rX��°/zhn¾y�×´/ª��q´/S¡�n/¾`�,È/r,�

V½Kn·�K� Þ6É�×mL®X�K�qm�µmKs½×n±´¢�³��Èª�rP¡K�n±´¾ª�q´±���¯Kr¸W��¦~·³vS�³�È±Lz±K�«´ª��µL
È¦²·r��UL�©L��� �

��� ¯q´qL¥mK�,����������ƿťɕƽ�ͳȣůƎƄ��¬_r/X��mm³K�È®WL/g���¯Kr/¸W���UL/�©L��µn¢/~·³vS
È�L®X_K�³�È¦²·r��� �

��� ¶d¾±,�¬ª¸ª½³�|½qn½r��������«���r¦}s´?�¶OL\�¶O�q³L¸²S´}��¬_r/X��°¾/K�°/zgn¾y���
È®ª��¶L²ª�����È��lW�ǄƮƋƺƭ�ǄƽťǁŐ�Ǚ������,����¨����� �

���  ±³,�m ¾²¾³����������ƿťɕƽ�ɒťƨǅƀƅŨƄťȕ�ͳȣůƨƎƄ��¬_r/X��Wµn/¾g´�È/}LOÆ���¯Kr/¸W��
È�L®X_K�³�È¦²·r��UL�©L��µn¢~·³vS�� �

17. Nasr, S. H. (2005). The need for a sacred science. Richmond: Curzon�� 



�����

 

� �
 

,µL
¦X
yL
k

�
¶X
z½
LO

�L·�³�
¯L
¢
K

�
U
L�©
L�


�
¯L
¾

�
È¦

X}
q

�
qm�

V
Pz

±
�LO�

«´
ª�

�
È

Æy
K

��

References 
1. Ebrahimi, M. (2014). Investigating the Necessities of Interdisciplinary Studies 

in the Field of Humanities. Interdisciplinary Studies in the Humanities, 22(6), 

pp. 19-32. [In Persian] 

2. Bahrani, M. (2013). Discipline, Interdisciplinary and Division of Sciences. 

Interdisciplinary Studies in Humanities, 18(5), pp. 37-60. [In Persian] 

3. Barzegar, E. (2008). History of what and the philosophy of the emergence of 

interdisciplinary sciences Interdisciplinary Studies in the Humanities, 1(1), pp. 

37-56. [In Persian] 

4. Parsania, H. (1392 AP). Theory and Culture: Fundamental Methodology of 

Development of Scientific Theories. Cultural Strategy, 6(23), pp. 7-28. [In 

Persian] 

5. Parsania, H. (2008). Reconstruction of modern science and re-reading of 

religious science. Cultural Strategy, 3(1), pp. 17-32. [In Persian] 

6. Parsania, H. (2017). The Quiddity of Religious Science with Emphasis on the 

Viewpoint of Professor Javadi Amoli. Isra Hikmat, 9(29), pp. 63-92. [In Persian] 

7. Hassani, S. H. R., Alipour, M., & Movahed Abtahi, S. M . T. (1392 AP). 

Religious science, views and considerations. Qom: Research Institute of 

Hawzah and University. [In Persian] 

8. Ayatollah Khomeini. (1387 AP). Manahij al-wusul ila 'ilm al-usul. Tehran: 

Institute for Compilation and Publication of Imam Khomeini's Works. [In 

Persian] 

9. Qadir Danesh, M. (1389 AP). Characteristics of modern science, with emphasis on 

humanities. Ma'rifat-i Farhangi Ejtemaii, 2(4). Pp. 95-124. [In Persian] 

10. Repco, Alan F. (1394). Interdisciplinary research: process and theory (S. M. 

Alavipour, M. Karami, H. Etemadizadeh Derikwandi, & A. A. Noor Alivand, 

Trans.). Tehran: Research Institute for Cultural and Social Studies. [In Persian] 

11. Faramarz Gharamaleki, A. (2006). Methodology of Sadra's philosophy. 

Kheradname-ye Sadra, 43 (11), pp. 24-28. [In Persian] 



�����
��

��

 

�§
Ly

�«³
m

�µq
L®
}

«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

����

12. Qaeminia, A. R. (2007). Cognitive Linguistics and Quranic Studies. Mind, 

30(8), pp. 3�26. [In Persian] 

13. Lattuca, L. R., Maton, K. I., & Forrest, S. H. (1387 AP). Challenges and 

Perspectives of Interdisciplinary Studies (S. M. Alavipour, M. Karami, H. 

Etemadizadeh Derikwandi, & A. A. Noor Alivand, Trans.). Tehran: Institute 

of Humanities and Cultural Studies. [In Persian] 

14. Moran, J. (1396 AP). Interdisciplinarity (D. Hatami, Trans.). Tehran: Research 

Institute for Cultural and Social Studies. [In Persian] 

15. Nietzsche, F. W. (2000). Schopenhauer as an educator (S. H. Amin, Trans.). 

Journal of Philosophy, 9(4), pp. 192-214. [In Persian] 

16. Vanak, D. (1388 AP). Interdisciplinary applications (T. Molabashi, Trans.). 

Tehran: Research Institute for Cultural and Social Studies. [In Persian] 

17. Nasr, S. H. (2005). The need for a sacred science. Richmond: Curzon�� 

� �


