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Abstract: 

 This research deals with a civilized historical topic, he studies the stimuli of creative 

thinking among scholars Andalusian, in the extended period between the 2-5 centuries AH / 

8-11 AD; which will Command stands out the importance of the catalysts as an essential 

factor from factors that distinguishes the Andalusian civilization on other from civilizations 

and he was this aspect absent from a lot studies talked about the scholars of Andalusia, and 

their civilized creations. and has adepend the study on historical method. after collected the 

information linked to its subject; through different historical the sources, and from then 

discuss it and comment on it through the following axes: clarifying the concept of catalysts, 

and their relationship to creative thinking, and view the most prominent stimuli that 

motivated Andalusian scholars towards creativity, with citing names scholars that era, and 

their scientific production, and the study reached a number important results; Most notably: 

that the relationship between catalysts and creative thinking a relationship its source  Islamic 

law, that what was of care of the rulers of Andalusia only out of keenness to achieve the 

purposes of Islamic law in the reconstruction of the land, and personality  Andalusian is 

Creative personality by nature and has a high sense of responsibility. The study recommended 

the intensification of research’s related to Andalusian scholars who were scarcely mentioned 

in Arabic sources, responsible the authorities have been on directed for caring for the gifted 

to benefit from the Andalusian experience; In motivating and enabling creators to innovate.!
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5!J!א(ZO83w،!Q¸.!ª)8@W!1!D8@KS!אT¬;a!bא!@א3!،6).45א(NfJC!א(Z;-GC،!-+b'W!3K'،!
Ê117K! 
6!J!_8P!Qbl!7}!Q3�d!א�.Kk!-�;K:C!{jGjC!�®!-23!�8א!،6).45א�Å!45א.(X0!"^.!-}!bn8´!
!;*-!INOd،!b¹G�!-}!7Z9،!bQ-8!{-א!�j}TU;«،!bא!®�!L�Ã�!276<=،!b_8P!W.!@Id(Tא!·¯;:)א
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!.s!b7NfY!/Oא;47א!�)b�×××£��!/[�!R!،¼(×××Bא@Kk،!�NU×××��!3.�א!Z[^8s!-Z[Y)א
!¥./אB2>!Q@B�!WL,א!Y!F206J238<=××L!821J853>E،!b7#83!R(�!QP*�א!{-!{¸;)א
1!W[La!45א.(X×G95!�]/!؛f£¼!א(�×jG�!3bP!Qw!yK83u!Qb!5:�×8P،!Qb!�;K !Qb!DO.Kd،!�Y!
-[L@!א(Z[^8s!7NfY!א�G8u!א(#*;KC!bא(Z[^GC،!7}!�2l!/[L>!א(:;ÀP!א(*;KY،!bא�.Kk!bא(#:¼،!
�xy!¨[C!7}!א(Z[^8s!45א.(XG9؛!Q7�8lW!-:0!-}!ª[.!F'273<=×L886>EF1E!،!bB[G^8P!
!<X2)א!.F2E،!b"^.!-}!/O¼:#)א!0!F474<=L1081>E،!b(¼!/.u!D�85G !1[O8)א! ]�!{-
!C×¬])א4c×̂C،!bא!I×.K×k!{7!+�*)א!6).×45א!®�!­U××××Ó!F'286<=××××××××L899>E!bQ3�×dא
bא(U××Z;F3E،!b�+<Y!7}!א(Z[^8s!א(mK}!_85L7!אN8@oא!([U××;KZC!א,B××27GC!bDL]G¼!45א.(X××G9!
3KNGp8!א()L]G¼!47א�dK!!

!_^8!�×××*Ãd!b]L3!/.u!/N8{×××;!ª)[#C!1!4א{×××d!b7}!א(.K858'!אTh)[#CF4E،!/87[|8!
QB×8B×Gp8!1!-[L@u!א(U×h�×GC!45א.(X×GC،!אTN#)jC!/[�!؛;�`א!b�P!א�)[ !/N¼!1!א(.K}،!�Z[�!

 

-}!Q-0!�GOC!b�+<Y!7}!Qc^C!א�.Kk!bQ/27¼،!bD#8/d!7�!QB[L-fY،!b¯;K:)fY!1!DZ[Gd!4אI83Kk!
-�#C!�8{C،!IGk!K�#¼!א-}!א(#;n0!-�5¼!?_8P!/8T|8!-8�.Kk!-�+oא!-�;W¼،!7)*[ô8!/[�!/[[¼?K!
!4y3w!F'403<=L!1013>EW!D8@KS!/[^8sא!.^"!{-!³א!.L(G.!/O)א!n0W!Q-L;#)א!{-א!5Ä;Wא
!،Z�;KC،!-+b'W1427<=L2006>،!¶1)א!OC(*Tא!،w@אL§א!{K.)א!´2}!G�W:�!،6).45א
Â2،!Ê610K! 
1!J!<L!-:0!-}!ª[.!-}!K%K.،!Q-L!/O.!45א!{¸;)א.(X0!�8א!·¯;:)א�Å،!{8I�!א()#X+!bאTXN.،!
Q�m!/}!¹G�!-}!¹G�!א([G�0،!b@Id!�®!אTU;«K!5אÄ;W!א(XGL¯0،!/O.!א(;¸}!-}!Q-0!-*;،!¯O:8'!
 uW!F3K'E،!¶1،!Â1،!Ê40K;>8:)א!،T#X;K}،!�:G�W!/[0!"^.!/^;،!7*)OC!b<OCא
2!J!א-}!-U*LאlW!א(�[C،!Â1،!Ê200K 
3!J!א!{-א(#;n0W!D8@KS!/[^8s!6).45א،!Â1،!Ê16K 
4!J!_8P!45א!�^(«א.(X0!K)*L�P!7}!/.u!/N8{;!ª)[#C!א;/4א«!bא(.K858'،!7NfY!א(:L¶!bא(Z;a!
bא(x-;!bא(GfL3،!(2B)%3אu5א!؛Ä;W!א(O[G[C،!"^.!WXY!א(XG.!"^.W!א»)^�!45א.(X0!1!/�;!78,א@u!
!N�!_[GC).)א!87ZC[!،aא3`אL>!b]Z[^0!([Z)א!Ojk)א!47LKC!F138J316<=L755J928>E،!Ë[Cא
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!{K;�`א!�]/!אB××××27G×C،!�[Y!KN*;b,א!Z:G×.u)8×-!6).×45א!Q<×d!<א%()א!{�Y!7;)א
/:8c.<Y!7}!�+!אTX××[^9F1E،!-d!e!D�(G !_)�!D)j.¢!/}!אT?[d!4א�;r،!bK�Z.�!א-}!I%>!
!{/!?Njd)אT[d!bא?!¼-8(_!1!¢�.�!.:�!؛8l«א!אm>!3אX0!F'459<=×L1067>E!7}!@b).45א
!X×GLP).45א!;B×27GCF2E،!bDOjH,א!;NÄ)א!fC[B×27GC،!b58WU×f8!7}!b,א!+�B×27GC!b,א!d]?Tא
1!<m¥!אTLn×L/8'؛!(G£.bא!א(LB×8cd!אTN8B×OC!�^�!bDLIG.!א»)^�!45א.(X×0!3bP!/N�×;KC،!
b<0!א(�×××L@u!א�:G:GC!(ÇB×××2>،!bW.!אDX×××^�!א�G8u!א\])^8/GC!1!6).45א!-�×××L@u!/87C!
-8\B×):;5!@א)G£C!(m(�،!�:.!Q_X×�!א()X×87�!א(.KÓ!-23!6).45א!-Z.oא!IJ×8@Kp8،!bאy3<8@oא!
-8(Ú!4א�;F3E،!�*85�!�××h�××GC!45א.(X××0،!�××h�××GC!/8TGC!7Nm!bW�!7O*;،!א_)X××O�!7}!
��×8ci!א�J×8@u!א,B×27GC!<m¥!א(�×#C!א(#;K.u،!b�+<8!7}!8×�­אci!א(Z.K.uF4E،!א(�!
7*ÃN)f8!7}!WOLl!א`�;،!b7%Â!78!/N.¥!�8!/N.!3!;�`אbP!��2l!1!WLא!./א(.K}!א�NG K!

!b_8P!�8(OGC!45א.(X××××GLP!Q{××××j8a!/f.!b7G�8«،!\!F[#LP!/fL3<Y،!¤8!KNO°Ô!/}!
�×××h�×××G8'!WG83KC،!bאn×××jC!1!7Nf£f8!b8½א<f8،!7*)X×××O9!7}!I*87fY!א�*^C!bא(:Lu،!
bא(L�××8s!-××8(ZfL3،!bW××.!/O�;'!/}!R(××�!_�+!7}!4אI××.1!¢א!/�××××;Aw!8××7,א@u!b­2א�××C!

 

Z.3!F14E،!7�10،!KL5GL!2014،!Ê105J)א!،PאXL3)א!،Z[^0)א!Ojk)אZ[G8!b)א!'B8א@.)א
146K! 

1!J!א(x3bKd،!Ë.w!�[GdW!א!�א.-,א�J8@w!([^X[^9!1!1!6).45א!/f.w!78,א@u!b­2א�C،!
@B8(C!78]X)+،!�87אZC!א,B27GC،!�%uW!2015،!Ê18K!
2!J!א!{-א(#;n0W!D8@KS!/[^8s!6).45א،!Â1،!Ê339K 
3!J!א(.b@w،!/O.א(Z%K%W!א�J8@u!א(Z;-GC!א,B27GC!1!א@3!%_;7!،6).45אB8'!א(LI.u!א(Z;-GC،!
-+b'W2007،!¶1،!Â1،!Ê24K 
4!J!/}!��8ci!א�J8@u!א,B27GC،!5אÄ;W!Q-L!�[Gd،!�LW0W!א�J8@u!א(Z;-GC!א,B27GC،!3א@!
!،B270,א!;*#)אB27GC!b,א!�J8@uא!TZ8{;،!-+b'W!1996>K!�[·،!Q-L!yK.،!D8@KSא!;*#)א
7*)OC!א(L<OC،!8:)א<;uW!1433<=L2012>K! 
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!{-!{¸;)א!.W;¯OC!7Nm!/f.!/O!�]/!'א@X×#8)א!{Z.K.!7)א!'.�אDL!.:�!؛47LK)9א
N××8{××××;!F300!J)א!{¸;)א!.××Y!F206!J238<=××××××××L822J8835>E،!b/f××.!/O*�א

350<=××L913J961>E،!bא-N¼!א�*Y!אTX)N�;!F350!J366<=××L961J977>E،!D�[�!
!אTX×[^9F1E،!b_8P!<mא!X×G9).45א!X×G8B×GC!-GNf8!b-9)א!'2×�)א!.X×2>،!bDL¯G)אb!�]×�)א
!X××××G8B××××GC)אt-LKC!b)א!،bq@.)א!{7!אo+�_!6).45א!�J××××8@w،!B××××OG[|8!()[:$0!Q-N8sא!.TU××××fא
bא(Z[^GC،!bא(.-[L78B×GC!b�+<8،!b_d!R(�!{×:d!�×h�×G8DfY!bQ<[f8؛!(:G83u!7X×+u!א.-,א�!
!!T83KCKאN#XGC!b)א!�5א�Lא!�J8@w!-�L@u!7*)^[Cא

!TZ;�C!1!_dאZ[Y!b)א!{/!LW$.u،!DOjk(X×GC،!�×h�×GC!7).45א!U×h�×GC)א!�85_!8^_!
3@a؛!bR(�!5)G£C!()^X××*fY!-)Z8(GY!א(.K}!א,B××270،!א(mw!3/8!�®!א(Z[Y،!W8l!DZ8®W!]!
××××WÌ;AQÌ!-×?8Bא ÈYE!@A-×°�²!א(×Ãm?w!�A[²�A[F2E،!_×̂8!Q7;!-×8()#*¦;!bא()×.-�;!b�7×()א×�d،!bא(Oj×k!bא()j[G×d!
bא()#X+!([ÄLא!1!;>א(Z.K.!7}!א`K8'!7Nf8!WL(¼!DZ8®W!]!bA�?0!Q²5#ÉX?*ÉYÈ!◌ۚ!Q²�²[²8!D�OÈ�?;�bPA[ F3EK!

!.Z.K)א!¼n×××0!1!D8@F;#)א!{-א!;_Z[Y،!�Gm)א!�]¯!I[C!1;)א!®�!X×××GLP).45א!�]��85!
7}!/[^8s!א!6).45א(mK}!@I[Lא!�]¯!1!א(Z[Y!bא\B)*�8@!7N¼F4E!،!�:.!b�;!א,B2>!1!-23!
!אb/^.b!؛�2¯\אsu!bא;:)א!�X××G9!I).45א!TN8B××�F5E،!bÁ�!(.rא!w;*#)א!TN8âא!6).45א
!G×d!QP!_×d!R(×�!_×8P^�אTZ;�×C،!bאZ[Y!b)א!;××××T*)O×8'،!b5Uא!N×8s(Wאb!،�×(*)א!�^�!ZN×8K×C)א!®�

 
1!J!(2B)%3אu5א!؛Ä;W!/N8P،!"^.!/O.!3!،³אb(C!א,B2>!1!(*7!،6).45אOC!­8אÎ0،!8:)א<;uW!

1417<=L1997>K!�£0א،!/O.!8()א!،{¸;)א@KS!45א.(X0!7}!א(#)�!I)�!B:L¶!�;58¯C،!3א@!
 Y،!37U�W2014K]:)א
2!J!BL@u!א(Z[�،!ÀKCW!F1EK!
3!-!BL@u!א(mא@K8'،!ÀKCW!F21EK!
4!J!5אÄ;W!א!{-א(#;n0W!D8@KS!/[^8s!6).45א،!Ë[.אPK 
5!J!�£0א،!/O.!א(;¸}W!3@אBC!א(Ä8<;u!א(Z[^GC!1!א»)^�!45א.(X0،!<G©C!Q-L!Õ·!([�:8�C!
bא(tא¢،!Q-L!Õ·W!1428<=L2007>،!Ê44J45K 
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(L]××¼!³א!DZ××8®،!K:Ll!Q-L!א(;-G�!B××××[G^××8P!-}!B××××××8±!45א!2/0*)א××.(X××××0!
F'634<=××××××L1237>E،!/N.78!{××N� !_)8a!#8(_\אsW!?b_d!R(�!KU××f.!³א!QP!אT;3א!�G¼!
�)א!¼(¸@Z^G�،!b)א!¼KY،!b�IX××85;*)א!¼4bl!b]fא!.××�:)8-!7Nf8!�××��!(N#X××¼!Q5¼!א(;¸}!
!IGY?F1EK;)א

!_^8!~G�%!/[^8s!6).45א!-X×;/C!א�#Å،!bא(m_8s!bא(#�NC،!b(GX×�!<m¥!א(Ä8<;u!583@u!
-GNfY!-d!<0!_�+u!7�(L�C،!�G� !אT:Ã;wH!א!{-א(#h8@!א(:;¯·!F'419<=×××L1028>E!-�5¼W!
?_8P!7}!Q{×j8a!א(Z[Y!bא(m_8s!?F2E،!b_8P!W8n×0!8^�א/C!-:;¯OC!Q-L!אT�;M!/O.!א(;¸}!
-}!��G6!F'402<=L1012>E،!/8(0!א(�O:C،!bRא!W.@u!/[^GC!583@u!b3@]C!_O+u!7}!BZC!
!Kk!7}!I#Ä¼!1!7X£.¥?F3EK.�א!KC،!b_8P!K�^[0א@.)א!KC!bI#Åאb;)א

!b¤8!ÜG%!45א.(X×G9!B×ZC!אTZ;�C،!�*8P!QW[fY!Í^�!-9!/[^9!7}!א(Z[L>،!�P!±!K*}!
Q_�;،!b<m¥!אTG%uא!؛�×tV!�Gf8!�8(OGC!/[^8s!אTX×[^9!1!א(Z�×;!א(LB×Gµ�2!؛!½.!-GNfY!7}!\!
K):}!/[L>!א([¬×C!א(Z;-G×C!b�;b/f×8،!bא(Z[L>!א(×.KNG×C!-×�5Lא/f×8،!b/[L>!א(�OGZ×C!b�NL5f×8،!bW×.!
-.'!<m¥!א(X××^C!�××8cZC!1!-23!6).45א،!�Z[�!B××OGd!אT�8l!\!א��××;W!Q-L!/OG.u!7X××[Y!-}!
Q¸.!אTZ;bM!-�×××8I�!א(:O[CW!?!_8P!Qbl!7}!א�×××)f;!1!6).45א!-Z[Y!4אbאcd!bא�X×××8a!
bא(N£L>،!b_8P!/8T|8|!¡;_8'!א(*Lא_�!?F4EK!

�8(�o8W!DU£G�!8*�א>!bD:.K;<Y!([Z[^8sK!

 
1!J!2/0*)א،!Q-L!א(;-G�،!B[G^8P!-}!7LB�!-}!B8±!א�^+w!45א.(X0!F'!٦٣٤!<=EW!א\_)#8s!1!
7¬8yw!@BLl!³א!b�2)א�C!#8]­אs،!�:G�W!"^.!/O.!א!�(*)א!@א3!،�8/!@83:)א(Z[^GC،!
-+b'W1420<=،!¶1،!Â1،!Ê5K 
2!J!אT:Ã;wHW!5#S!א(�G�،!Â2،!Ê61K 
3!J!א-}!-U*LאlW!א(�[C،!Â1،!Ê310K 
4!J!אT:Ã;wHW!5#�!א(�G�،!Â2،!Ê232K 
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!¤8!�×××£��!/[�!D:.�>!7X×××+u!א(Z[Y!bא()Z[GY!1!-23!6).45א،!_LP!Q�[�!
Q7;אcf×8!47אLK9!_×85L8̂×]/!אs!bQ3-×8s?F1E،!bא\y3<×8@!א!81×:�)א(×mw!-[¬)×¼!-23!6).×45א!±!K*}!
b(G×.!א(�××××.�×C،!-×d!_×8P!5)×8Â!א<)×̂8>!_O+!bÛ�Gµ!bD×.-+،!b/×̂d!¯LK×d!7}!I*×8>!-Ó!Q7G×C،!
!@U××ZL)א!�d!F'172<=××××××L798>E!F2E،!�*8Pא.)א!{¸;)א!.O/!+47א!KC!7}!7�B××X××f8א.-
-ZÄ×̂C!7×8n××××GfY،!(×¼!א!;�4א(O×8(Ú!1!�;K×�!א§?ÂY!�®!¯[×�!א(Z[Y،!�×̂8!�P!א/)[�!47א+!/O×.!
!mw)א!،W8>!-ON8s!]87�!W;¯OC!�(47LKC!F138<=×××L755>E!Iא!u@78,א!�d!/;ãא.)א!{¸;)א
Q{××××O�!7N8@u!([Z[Y!1!א(¬;a!א,B××××270!/[�!2¯,א«F3E،!b_m(�!47א+!<U××××8>!-}!/O.!
!،F4E!<8^(>\א8KC!b/;)א!{7!+�*)א!¥.Z[^8s!1!/f)א!mw!(:0)א!،F'180<=×L967>E!{¸;)א
bK�j.°�N8!אT:Ã;wH!/}!Q�2«!47א+!/O.!�850)א!{¸;)אF'238<=×××××L853>E،!b�××¬#¼!-8(Z[Y!
bDU×£GZ¼!([Z[^8s!�G:LlW!?b_8P!/8T|8!-Z[L>!א(U×;KZC!bא(#[X×#C،!b-�NG�!1!QK87¼!א�L7א�!-*L@!
!Z[Y)א!Q<×d!<א;_�!<%()א!¼×L¯G×CW!?�5:)א!{-א!¼×8P!@]×d!/[Y!bb@�?F5E،!bW×8l!/N×*�!،6).×45א
bQ<d!43אa!bא(U×××Z;!1!3b()¼!b�B×××Z8�fY!1!7�8(OfY!_[f8?F6E،!bK:Ll!א-}!�[.bP!W!?_8P!

 
1!J!א(Z*Ù،!�-;א<GY!/[0W!א(t-GC!bא()Z[GY!1!8^/!@א3!،6).45א@!([NU;!bא()LyK�،!3@4אPW!

1986>،!Ê73K 
2!J!{83«،!W8BY،!א(U^;w،!�8ywW!3b@!I*8>!1!6).45א!DU£G�!א(Z[Y!bא(Z[^8s!Fא(Z�;!47אLw!
b/�;!7[LV!א(�Lאc !ÁLR]o8!F138J483<=L755J1090>E،!Ë[C!/�L@!].K.u،!7�!F7E،!
 Z.3!F26E،!Q-;Kd!1438<=L2016>K!Ê187)א
3!J!/GX�،!"^.!/O.!א�^G.W!D8@KS!א(t-GC!bא()Z[GY!1!א!;*#)א!@א3!،6).45א(Z;-0،!8:)א<;uW!

1982>،!Ê79K 
4!J!א!{-א­�G�،!(X8P!א(.K}!Q-L!/O.!³א!"^.W!Q/^8l!8^/4אl!�G^}!-.K�!WOd!א\I)2>!7}!7[LV!
!،Z[^GC)א!�(*)א!@אF�:G�W!_X;bw!IX}E،!¶1،!-+b'W!3!<2*)א!{B2>!b78!K)Z[�!-m(�!7,א

1424<=L2003>،!Â2،!Ê12J13K 
5!J!אT:Ã;wHW!5#�!א(�G�،!Â1،!Ê154K 
6!J!א!{-א(:L¯GC،!"^.!-}!/^;!-}!/O.!א(Z%K%!F'!397<=L977>EW!D8@KS!א�))6).45א!´8،!
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�f×8];!�®!7×.KN×C!35אG×C!45א×.(X××××G×CF3E،!א(LאWZ×C!/[�!-Z×.!F500E!_[Y!7}!W;¯O×C،!bQW×8>!�Gf×8!
I)�!bא!¼(�אTNGC،!_8P!@K8n××Gp8!�[*Gp8،!D)[^m!/[�!K.w!א(Z27C!א»;K�0،!b-Z.!QP!Q±�!-8(Z[L>!
!b/�Ó!/N8KC!�8{×C!¡;_C!�]#)א!Y�!-Z[Y(>א!K8n×G8'F4E،!_^8;)א!B×Cא@3!�]/!��*5א!4B×8B×GCא
!.×X××××N)א!X×××××̂8bK×C،!bbn××××�!yK�!F]×.bl!�[*0E!/[�!¯;K:×C)א!<א;[4אb!�×_אL*)אN£L>!b)א
<N.F5E،!bQ�×××8@!-Zº!א(O8I�9!�®!QP!?א(X×××N.!<N.?!3�d!45א.(1!6!{×××G¬)¼!אTN:ÃjC!4אb®!
!.×F6E،!bW@8×#××××�)א!{-א!¥K�0!bD[^G×m;«א!Z×.K[×¼!bD*GG#×¼!7X××××[×̂C(-!<8×:�!،9>אx)א!{G×C!7)8×­א

 
1!J!א!{-א(ON8s!אT;א_U0،!Q-L!א(ZO8q!Q¸.!-}!"^.!-}!/�^8P!4אy3w!F'!721<=EW!אT:8\'!1!/[Y!
 3PW!1982>،!Ê19J20K@4א!،W8P;#)א!@אP،!3א.�X8a،!�:G�!Q¸.!B[GY!BZGא
2!J!אT�.@!א(X8-�،!Ê20K 
3!J!35אGC!FDéniaEW!D:�!/[�!B8Id!א(Oj;!אT)LBµ!bD�Z.�!W8/.u!7}!WL6).45א!»;�!./א!bDOZ.!
/}!-[NXGC!16!�;Bho8،!bD�Z)OA;!7GN8so!@cGXo8!7}!7L6).45א!»;�!50אK!א�^LwW!7Z£Y!א(O[.אP،!Â3،!
Ê223K 
4!J!BZ.!³א،!Q-L!-*;!�8(.W!�#8)א!{-א@!F5<=L11>E!45א!0*]#)א.(X0!א(mw!B�°̂0!-8�¼!?!_L_�!
!Z.3!34،!78KL!2022>،!Ê126K)א!،;*#)א!Ë[C!،?@�#8)א
5!J!א(XN.!<N.W!7�( !<N.w!KJY!7Z[L78'!ÝGNC!1!/[Y!א(#[�،!D;¨¼!/O.!א;-�!{-!.^"!³א<GY!
!�wJ!"^.!-}!7LB;£§א!k)�8)א!P;:)א!J1!¥;�(�א!Z;-GC!�Y)א!®�!w!F'180<=L796>E@א;#)א
 47Y،49J50Kא!'W!¯O:8./8}!{-א!5Ä;Wא!y70!F'!232<=L847>EK@א­Lא
6!J!�+50،!�LאP،!B87XL،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!n^}!א�%s!4אbl!7}!
7LBL/C!D8@KS!א(Z[L>!א(Z;-GC،!��;אM!@א�.!@�.w،!7NUL@א@3!%_;7!'אB8'!א(LI.u!א(Z;-GC!
b7�BXC!/O.!³א!�L78P،!F-+b'W!1997>E،!Ê344K 
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!'mw!B×£�d!�G¼!Q�*8@!b7Z[L78)א!¼-8(*-!@#8×�)א!{-א!;f(×�א
D�ZNA�!-�;K:×C!אB××××)h×.א!<א,B××××�;\a،!b�×8¥!?א(Z×̂d!
-8,B×××�;\a?،!b<N8V!7}!KNX×××O¼!���!�®!א»;K�0F1E،!!
bR_;'!אT�×××××83@!8×()א@FG×C!QP!QW×.>!7%b(×CF2E!�B××××27G×C!
I#Ä)f8!4אK8>!<0!7}!{×××N�!א-}!א!0*]#)א!@#8×××�)א(U×××f+!

 
1!J!BZ.!³אW!�#8)א!{-א@!F5<=L!11>E!45א!0*]#)א.(X0،!Ê127K 
2J!D�U)��!_[^C!7%b(C!7}!א(#Zd!yאl،!�G:8l!yאl!א(U0s!K%bl!yb8|)א،!�ZN�!�LHl!bR<�،!byאl!7}!
7*85¼!�Rא!DNj��!byאl!א(Nf8@!bא@D#�،!byא!�)א(U^6!yb8|)א!�R78!א(�!/}!_O.!א(X^8s،!byאl!yאcd!א(Äd،!
b<N8V!�;«!bÕG#0!b{N8/0!-9!אT%b(C!bא(X8/C!א(U^XGC!�84b®!FאT%b(CE؛!ª)�C!-)O9!B8/8'!
�)א!C!7Nf8}�8!؛lאb%)א!.Nf8@!-Z)א!(.Kf8!/2WC!-�2D0!א(Äf;!bא(Z�;،!Q78!�85)אGC!Fא(X8/8'!
!TX[^9אZ;a!b)א!T%b(C!Q<Y!78!KZ;Mא!�Nf8@!_[f8،!b_85)א!'h��C!1!DOG9!B8/8(U^XGCE!�f0!7)א
()ZG9!א(LW�!-8(JOµ،!IGk!�.�3!א(LW�!1!א(Nf8@!-LאB�C!Õd!/L3!Qb!_^8!K�X�̂�!Fא(U8�iE،!K��O��!
/^L3Kp8!/[�!(L´!@�870!7;W^C!].א@KC!Qb!7X�jC!Q�:GC!/[�!4א@�،!b_85�!D%bH3!-f8!_d!אTX8].!
!TG:8D0א!OG9()א!.P!�\!-Zא4Rא!'Z�;،!b_8P!\!K�;�²�!{L)אÄf;!b)א!j.K.!Z7L/.w!{2u()!؛�87ZCא
7}!¯;M!אT�W�!8:)אcY!/[Gf8!5אÄ;W!850(*)א،!"^.W!7LBL/C!אT��[�!א(tא!�0א(Z;-0!bא(.KÓ!
bא(Z[^0،!38:�)א!@א�C!([NU;!bא()LyK�،!א!@א.)א(OGJ8sW!2014>،!Ê2435،!!�8(�،!/O.!א(;IGYW!
7LBL/C!א(Z^8@u!א,B27GC،!7�OZC!];bq!-;q،!3K'،!Ê55K!

 ةظوفحم ةیملاسإ ةلوزم مدقأ( :)1(لكش
 رافصلا نبا اھعنص ةبطرقب راثلآا فحتمب

 )م1000 ماع
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F1E،!bKZ8@�!�LאP!�+50!b�L(GL!B×××87X×××L!R(؛�!IGk!KZ):.אP!Q5f8!7}!{×××N�!
Q�G¼!"^.!-}!�#8)א@F2EK!

!b7}!/[^8s!6).45א!Q-L!8:)אB×Y!Q{×OÚ!-}!"^.!-}!א(X×^�!F'426<=××××L1034>E،!
b�(×?.!-:;¯O×C،!b�Gf×8!א�××××)f;!-[:×�!אTfN×.q،!/×8±!-Z[Y!א(Z×.3!bא§N×.B×××××C!b/[Y!4�2אV!
bא(N£L>،!�Y!�×83@<×8!�®!7×.KN×C!�;5×8×̄C؛!�R!/×8ã!�Gf×8!-:G×C!IG×8D×¼،!b<N×8V!-×.Q!א(Z×̂d!1!
!؛N.B××C§אK8n××G8'!b;)א!T�(#8'!1!Ë8lא!{Z.K.!7)א!�××K8n××G8'،!bbn;)אb!��)אb!،�]#)א
IG×k!bn××××�!א(Z×.K×.!7}!א(NÄ;K×8'،!bI×d!אTZ×83\'!א(t-GZG×C!bא()*ZGOG×C،!b_×d!7×8!K)Z[�!
-8­�L¶!אTNjNGC!bאTX×××):G^C!F3E،!_^8!_85�!(¼!/N8KC!-8(��،!b¤8!_)O¼!אT.�d!�®!א§N.B×××C!
1!D#X××+!_)8a!�W[G.q،!b_)8a!1!Ý8@!א(Z.3،!b_)8a!1!¯OGZC!א(Z.3،!b(¼!_)8a!n××hY!1!
!TNjÓ،!�n×8�C!�®!7�(#8D¼!1!{×N8/CאT:Lq!bאTX×):GY!bא!­µא!s!ILlא%[N.B×C،!n×�̂N¼!Q§א
!GC!F4EK*]#)א!blא.�אB�;\a!b,א

!_^8!K�Z.�!Q-L!8:)אB×Y!�[ !-}!/O8q!א;>%)אbw!45א.(X×0!F427<=××××L1035>EF5E،!
!n×jC!1אmK}!_85�!§Y!-�×^C!b)א!O8s¯4א!;TZ;bM!1!Qb@b-8!-8B×Y!?Abulcasis?F6E!7}!Q�×fא
/[Y!א(�×�،!b�(×?.!1!7×.KN×C!א;>%)אsF7E،!b5U××××�!�Gf×8!b3@q!א(�×�!/[�!K×.!/[×̂8cf×8،!b-;�!�G×¼!

 
1!J!3K#G.،!_GNÚW!/[Y!א(#[�!bא»)^�!א,B270،!7LBL/C!D8@KS!א(Z[L>!א(Z;-GC،!7;_%!3@אB8'!
 �L78P،!F-+b'W!1997>E!Â1،!Ê137K!³א!.Z;-GC!b7�BXC!/O)א!LI.u)א
2!J!�+50،!�LאP،!B87XL،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!Ê267K 
3!J!Q-L!�[Gd،!�LW0W!/[^8s!6).45א،!Ê35K 
4!J!{8/.!45א.(X0W!¯O:8'!47אY،!Ê169J171K 
5!J!א-}!Q-0!Q{GOZCW!/GLP!45אO8s،!Ê484K!
6JQ-L!�[Gd،!�LW0W!/[^8s!6).45א،!Ê31K!
7!J!D:�!7.KNC!א;>%)אs!/[�!-Z.!Ý85GC!_G[L7tא'!Ð8l!�;a!W;¯OC!/[�!B#�!]Od!א(Z;bq!7}!]O8l!
W;¯OC،!-N8<8!א­[G#C!/O.!א!{¸;)א(N8{;K!(2B)%3אu5א!؛Ä;W!3,א@KX0W!5%<C!אTU)8«،!Ê312،!
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I)�!Q{××O�!¯OG�!א�*Y!�850)אF1E،!b_8P!Qbl!7}!QB××6!/[Y!א;�אIC،!bQbl!7}!
78@B××f8!-9!4א¯O8sF2E،!bK�Z)OA;!Qbl!7}!@-µ!א(U××;K8P!,K:8M!א(N%K F3E،!b~*Ã}!7}!א�tא�E!
QÉb®!Q3bא;�א!'אIC!bא(�!\!D%אl!D�X)h.A>!�®!א(GL>8_!؛TU;¶!bאT:i°!א;�אI0،!_^8!bn�!
�)אI××C،!bא;£])!59אL:)א4B××××6!bא!7}!Q<Ĥf××8!@-µ!4אb/G××C!TN�!5%�f××8،!bא�t�!�GL¶!
!¿;ZL-C!IGN©mÒ،!±!Í××�)א!IG�C!�××.K.uא;�א!'Z^[G�8)א!sא;[�!1!¼(/א;-!®�!n××8�C,8-!؛ICא;�א
¯OG�!/[�!�Z[f8!WO[¼F4E8*�!؛P!Qbl!7}!Î�!1!/^[G�C!�)�!א�N£;u!Fא(:�××OC!א§LאcGCE!F5E،!
_^8!QP!א;>%)אbw!Qb�l!7}!IJ×�;!4אW;אÊ!-8(*O6!1!WL�8!�)א{×�C!F6EF7EK!b<L!Qbl!@אc.!1!
!XN9!F8EK)א!'4T850!�©8א!�O8/C،!B8-:|8!(GLIN8!�LDNxÞ)א

 

!TZ�8@،!Ê80J82Kא!�b;)א!wW+^�א!،T¬;a،!Â2،!Ê231א!OG8P)א!wW@אm/!{-א
1!J!א(X;]850،!@א��W!W�C!א(Z[L>!א(�OGC،!7�BXC!אW;Q،!8:)א<;uW2009>،!¶1،!Ê201K 
2!J!Q-L!�[Gd،!�LW0W!/[^8s!6).45א،!Ê32K 
3!J!-85:8،!�§8>!7Z)�Y!א(OU+W!D�L@!/[Y!א;�אIC!/N.!/[^8s!אTX[^9!1!6).45אW!Q-L!8:)אBY!
/O8q!א;>%)אbw!@אc.!/[Y!א;�אIC!QÁLR]o8،!Ë[C!א-}!�[.bP!([.@אB8'!bא!،7�1!،8¢¡4א(Z.3!
F3E،!Â2،!Ê1173K!
4!J!אT;]�!א(X8-�،!א(�#jC!5#Xf8K 
5!J!0]/!،��8.)א!-}!/O.!³אW!@b3א!/[Y!א!1!��)א�J8@u!א,B27GC،!7�BXC!א(;B8(C،!-+b'W!

1998>،!Ê105K 
6!J!-;_8'،!"^.!7;3אW!א(tא!·�)א!¢א(Z;-0!bא(�G.(C،!7*)OC!y<;אs!א(U;«،!8:)א<;uW!2008>،!
Ê106.!
7!J!bR(�!?/[�!(L´!7}!4א-NLq!Qb!א(Z8Â،!�G�Z.H!�Y!K�NUA;!�®!5�#9!¯L(|8،!�Y!K�j#²;!1!_d!b]¼!
W.@!�[Å!5� !א(:;Ê،!bK�N:²Ù!/[�!WZ;!QI.!א(L]f9!אBY!א(:;Ê!אT;3א!{NZ¼!7�OL/o8!-U*d!
7Z*Lq،!�G*LP!א(N:Ù!{jGjo8!7:;bsoא!/N.!�;bÂ!4אW;אÊ،!(2B)%3אuK!Q5Ä;W!Q-L!�[Gd،!�LW0W!
/[^8s!6).45א،!Ê33K!
8!J!אT;]�!א(X8-�،!Ê32K 
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!b7NfY!Q-L!�8(�!IO8a!-}!/O83u!א;#)אcJ××0،!_8P!7U××fL@oא!-Z[Y!א(Z.3،!1!
bB××µ!7[�!/O.!א!{¸;)א(N8{××;!(.K}!³א،!b(¼!1!א;#)אcº!D�(G !IX××}!7U××fL@!F1E،!bQ-L!
QKLa!/O.!8¬)א�;!-}!"^.!QI.!אTf;u!-Z[Y!א§N.B×C،!b(¼!D�(G !IX×}!1!א;#)אcº!F2E،!b/O.!
!،�X×××O)א!N.B×××C،!b(¼!_)8a!7U×××fL@!1§אTZ;bM!-8(X×××;w،!_8P!/8T|8!-8(Z.3!bא!.^"!{-!³א
b_×8P!7�!R(×�!@][×|8!5×8B××××*×8!�:Gf×o8!�7×87×o8!1!א(NjL!bא([¬×C،!b_×8P!K�NX×××× A�!�(G×¼!א(Z[Y!-�××××N×8/×C!
!¼#*B×)*�8@!7N¼،!�G:OJ×¼!/N¼!bK\א!<N�×;!-8³!KZÄ$^¼،!bK��?;¥!bK;b(×TXא!Y*�א!G^G8s!b_8P*)א
!y<.¥!F3EK!¼(]�א.7!{/

!b_�;!5OLÞ!45א.(XG9!1!א(:;P!F5<=×××L10>E؛!b-;�!7NfY!BZG.!-}!"^.!א(�[G�[0،!
!،Z.3)אN.BC،!b§א!O�¬�L5Ù!F'444<=L!1052>E،!Q�m!-:;¯OC!/[Y)א!{-!T*ÓH!-�-0!/�^8Pא
bא�)¬d!-8(��F4E،!b"^.!-}!/^;!-}!"^.!אTZ;bM!-8-}!-;�L¢،!bאT*ÓH!-�-0!/O.!7!³א}!
D27Gm!Q-0!8:)אB××Y!-}!#8××�)א@!F'!444<=××××××L1052>E،!b<L!Q_x!D27Gm¥،!bQb�(ÉfY!R?_;oא!
�GfY،!b_×8P!7)Aj:$:×|8!-×8(Z[L>!א(;K×8n××××G×C،!ª)�×××× p8!7Nf×8!-×Ï�×8@!/[Y!4�2אV!b<G©×8Df×8!bI;_×8'!
!،�L�×8c)אb!،¼×:#)אÀP!b;:)א!NjL!b7Z;�×C)א!bQ@{××××83<×8!b_×8P!(×¼!7�!R(×�!�:¦�!-Z[Y!،�×_אL*)א
b��;אM!IX}!/[�!B8c;!א(Z[L>F5EK!

!b7}!/[^8s!45א.(6!Fא-}!�×××f;E!Q-L!א�X×××}!ª)8@!-}!/O.!א(;¸}!-}!ª)8@!-}!�×××f;!
!NjL)אC!b¬])א!7o8!1.:(N£L>،!7)א!N.B×C!1§8-!אGÓ!F'!435<=××××!L1043>E،!_8P!-�×+o/;)א
bא�.Kk!bא(#:¼،!-[G¬o8!�8/;o7!א)*[ô8،!R8>3!אs!b7Z;�C!-8(X+!bא()Lא@KS!F6EK!

 
1!J!{8/.W!¯O:8'!47אY،!Ê67K 
2!J!אT�.@!א(X8-�،!Ê67K 
3!J!אT�.@!א(X8-�،!Ê68K 
4!J!8-`א!{-א@W!א()*^[C،!Â4،!Ê!114K!
5!J!{8/.W!¯O:8'!47אY،!Ê72K!
6!J!אT�.@!א(X8-�،!5#6!א(�#jCK 
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!b7NfY!Q-L!-*;!¹G�!-}!Q¸××.!אTZ;bM!-××8-}!א­G××8¶!F'!447<=××××××××!L!
1055>E،!/[ô8!1!א(Z.3!bא§N.B×××C!bא(N£L>!F1E،!b7NfY!Q-L!8:)אB×××Y!"^.!-}!/O.!³א!-}!
7;�.!7}!Q<d!W;¯OC!F'!448<=L!1056>E!W8l!/N¼!8-`א!{-א@W!?_8P!_8DOo8!_87d!א(�N8/C،!
Í^�!�®!R(�!א(U;b�!1!/[L>!_�+u!7}!א�X8a!bא()N£GY!bא§N.BC?!F2EK!

!b-;�!/O.!³א!-}!Q¸.!א(X;WX�0!F'!448<=×××!L!1056>E!1!/[Y!א(Z.3!bא§N.BC!
bא(N£L>،!W8l!{×8/.W!?R_;!D[^Gm¥!/[0!-}!Î.¥!-}!3אbb3!אTfN.qW!�5¼!78!(:0!QI.oא!QIX×}!
D�×;�|8!1!א§N.B×C!7N¼،!b\!Qn×Oµ!4{×L§8?F3E،!b7}!/[^8s!6).45א!Fא!{-א(Z�8@E!"^.!-}!
�+u!א(Z�8@،!7):}!(Z[Y!א(Z.3!bא§N.B×C،!bא;#)אcº!b(¼!-�×;!-�×N8/C!א(N£L>،!b/N8KC!-Z[Y!
I×;_××8D×f××8!F4E،!b7×N×f×Y!Q-×L!7X×××××[×Y!/××̂;b!-×}!Q¸××.!-×}!�×[××.bP!א�J×××××;7×0!F'!

449<=×××××L1057>E،!7}!Q�×;אM!Q<d!��×OG[GC!_8P!7)�×;�|8!1!/[L>!א(#[X×#C!7U×fL@oא!-Z[Y!
!F5EK!��)אN£L>!b)אN.BC!b§א

!b7NfY!�2א!{-אa!א�X×××9!-}!/O.!א(;¸}W!?QI.!אzN�*9!1!/[Y!א§N.B×××C!bא§G©C!
F6E،!b7}!א(Z[×̂8s!א(;K×8n××××G9!/[0!-}!�[ !אTZ;bM!-×8(�××××G×.\50!F7E،!bQ×̧.!-}!"×̂.!
!TX8IC!Q¸.!-}!5�;!F9EKא!N.BC!F8E،!b7}!/[^8s§אZ.3!b)א!Z.bw،!7}!Q�f;!/[^8s)א

 
1!J!א-}!Q-0!Q{GOZCW!/GLP!45אO8s،497K 
2!J!8-`א!{-א@W!א()*^[C،!Â2،!Ê!76K 
3!J!{8/.W!¯O:8'!47אY،!Ê!74K 
4!J!אT�.@!א(X8-�،!5#6!א(�#jCK 
5!J!א-}!Q-0!Q{GOZCW!/GLP!45אO8s،!Ê485،!{8/.W!¯O:8'!47אY،!Ê!72K! 
6!J!{8/.،!¯O:8'!47אY،!Ê74K! 
7!J!אT�.@!א(X8-�،!Ê75K 
8!J!אT�.@!א(X8-�،!Ê67K 
9!J!א(J·،!Q-L!]Z#;!Q¸.!-}!¹G�!-}!Q¸.!-}!/^+u!F'599<=L1203>EW!-¬GC!אT[)^6!1!
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!b7}!/[×̂8s!א!6).×45א(Z×8±!]×8-;!-}!Q�[�!F'450<=××××××××L1058>E!F1E،!
�[*0!@K8n×0،!b�(?.!-Ï�×OG[GC!-845.(6،!bD�L�$0!1!W;¯OC،!Q-.�!]8-;!1!7Z83(C!\!D%אl!D�./A�!
-NÄ;KC!]8-;،!D�X×)h.A>!1!Id!אT�[�8'!א(*;bKC!8:)אc^C،!b<0W!F])8!a!Z!])8!À!I8!aEF2E،!
b¯L�@!À(C!�8{×××C!-:G8q!�.K.!א\@D#8�!א%)אbw!([N£L>!F3E،!b_8P!א-}!Q�[�!58W.oא!b7Z8@n××× o8!
(OZº!Q�*×8@!-�[G^Lq0#�!؛!_)×א!´2××××}�!¼×-8»X××××�0!B××××£×�d!72IÄ×8'!bQ��×8s!/[�!
-�[G^Lq،!b7}!א/tאn×8D¼W!78!K)Z[�!�X×�(C!Q-Z83!א(*L؛�_א!�:.!Q_.!DOZo8!�X×8-8D¼!­8א{×C!
Q5×¼!Í×�!bn××××�!א(%<;u!b/�×8@3!7Z×o8!�L«!א(U××××^68|×��2!؛!(#*;u!-�[G^Lq!8×:)אc[×C!-*L5f×̂8!
!U^6 b<N8V!72IÄ8'!Q�;rF4EK)א!��

!b7}!/[×̂8s!45א×.(א!6TZ)N9!-Z[Y!א§N×.B×××××C!bא(N£L>!bא(�×�،!Q-L!]Z#;!Q×̧.!-}!
çG6!-}!/×87;!7}!Q<×d!W[Z×C!QKLaF5E،!�Y!5א):×d!�®!¯[G�[×C!bאB××××)L¯Nf×8!bD×�3�a!-f×8F6E،!

 

D8@KS!@]8l!Q<d!6).45א،!�:G�W!�-;א<GY!4א-G8@w،!38(*)א!@אa!אT�;w،!8:)א<;uW!
1410<=L1989>،!¶1،!Ê256K 

1!J!W.@w!I8�Å!¯LW8P،!D;א!¢א(Z;a!א(Z[^0!1!א(;K8nG8'!bא(#[�!F3א!@א(:[Y،!8:)א<;u!
1382<=L1963>E،!Ê133K 

2!J!F])8!aZ!])8!À!I8!aEW!@7Ly!R3!'א\\'!@K8nGC!1!IX8a!אT�[�8'K!(2B)%3אuK!Q5Ä;W!�+50،!
�LאP،!B87XL،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!Ê390J394K!
3!J!�;bâ،!/^;W!D8@KS!א(Z[L>!/N.!א(Z;a،!3א!@א(NfJC!א(Z;-GC،!-+b'W!1410<=L1990>،!
Ê129K 
4!J!�+50،!�LאP،!B87XL،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!Ê390K!
5!J!W[ZC!QKLaW!bא,BO8P!K:L(LP!_2D8KL3!?Calatayud?،!D:�!]fC!B;WX�C،!-�NGA�!1!/�;!
!LwW!?7.KNC^�א!'h^0،!bB�°̂G�!-8�¼،!K:Ll!/Nf8!K8WL])א!�QKLa!-}!IOG!0)אL)א!.L\u،!/[�!K)א
/ÄG^C!][G[C!8-!6).845-!@.:)א(�¬;،!7}!Q/^8l!B;WX�C،!-:Z)f8!_�+u!4�£8א@،!b45אf8@!bאT%א@�،!
b§8!/.u!I�LP?!5אÄ;W!א�^LwW!7Z£Y!א(O[.אP،!Â4،!Ê390K 
6!J!א-}!Q-0!Q{GOZCW!/GLP!45אO8s،!Ê485K 
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b7NfY!א(Z8±!"^.!-}!Q¸.!-}!"^.!-}!א([Gk!F'455<=×××××L!1063>E،!7)j::|8!
-Z[Y!א(Z.3!bא§N.B×C!bא§G©C،!-�×+o8>+¬-!אF1E،!_^8!K�Z.�!Q-L!yK.!/O.!א(;¸}!-}!/O.!³א!-}!
B×ZG.!א(*[·!F'456<=××××L!1064>E!7}!Q<d!-[NX×GCF2E،!/8T|8|!-8(Z.3!bא�X×8a،!7:.7o8!1!
R(�،!b±!K*}!QI.!7}!Q<d!y785¼!KZ.(¼!1!א§N.BC،!bK�Z.�!Q-L!א�*Y!/^;b!-}!/O.!א(;¸}!
!N.B×C§א!B×h9!1!/[Yא;)א!.F'458<=×××××L1066>E!7}!Q<d!W;¯OC،!QI!7850;*)א!0]/!{-
bא(Z×.3،!b_×8P!@I×d!�®!אTU××××;«،!b5א)f�!�®!I;אP!7}!-23!א�%K;u،!�Z�N?0!<N×8V!-�[×�!
!�)L¯}!7.KNC!B××;WX××�C،!b±!KX××O:¼!�®!R(××Bאb!،6).45א!®�!�[@!�Y!،��)אN.B××C!b§א
QI×.F3E،!_×̂8!K�Z×.�!Q-L!4א{××××OÚ!/GX××××�!-}!Q×̧.!א(LאB××××�0،!7}!/[×̂8s!א§N×.B××××C!bא(Z×.3!
bא;#)אcºF4E،!b7NfY!א�X××9!-}!"^.!-}!א�X××9!-}!I0!א()£G·!אTfN.q!F'456<=×××××L!

1064>E،!D[^Gm!7!،7850;*)א}!Q<d!W;¯OC،!-�+!-8§N.BC!bא(N£L>F5EK!!
!b7}!/[^8s!6).45א!Q-L!/O.!7!{-!.^"!³אZ8R!א�G850!א(;K8n××0!0*]#)א،!b�(?.!-:;¯OC!
BNC!F379<=×××L989>E!bD�L�$0!-Z.!F471<=×××L1017>EF6E،!bW.!QÎ%!א(Z.K.!7}!א.�אbl!
�)א!G8P[!�G8'!7.KNCא.ÏI-!�]Z(GC!D*]#)א!�f.!_XL�f8!/8>!471<=×××L1079>،!��(Ã !_)8-o8!
!�]Z[!،�F7E،!bD;V!Q/^8(|8!@K8n××××GC!b�[*GC!7)^G%u]#)א!X××××LM!K�Z.�!7;]Zo8!1!/[Y*)א!{/

 
1!J!8-`א!{-א@W!א()*^[C،!Â1،!Ê65K!
2!J!-[NXGCW!7.KNC!D:�!�;«!45א.(6،!-GNf8!b-9!W;¯OC!/[�!¯;K�!�85C!B)C!/U;!KL7o8،!b-GNf8!b-9!
 TZ�8@،!Ê97Kא!�b;)א!wW+^�א!5Ä;Wא!Oj;!�2�C!Q7G8lK)א
3!J!{8/.W!¯O:8'!47אY،!Ê71K!א-}!Q-0!Q{GOZCW!/GLP!45אO8s،!Ê!484K 
4!J!{8/.W!¯O:8'!47אY،!Ê72K 
5!J!אT�.@!א(X8-�،!Ê73K 
6!J!8-`א!{-א@W!א()*^[C،!Ê375K 
7!J!W;WL@،!KLB W!b7J8'!7}!א(tא!¢א§N.B0!א(Z;-0!א,B270!FאT¬;a!b45א.(6E!א-).אso!7}!
 !MK;�(-!Z.3!25،!2013،!Ê89)א!،¶אP!6<=L11>،!Ë[C!]87ZC!/^8@!�[Gj0!-84�L;:)א
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×××xb5¼!7}!Q�J×××d!@K8n(G9!KZ-;¬)א ?0°!]G[¼!1!-23!7!،6).45אNf8!7:8(C!1!�×××;´!
!7f8א.h(8B-!¼[7Z8R!KZ;M!çXC!7:83K;!?_^G8'?!b!{-א!�]NXOC،!bn�!�Gf8!@¿KC!7ZGNC!]Z)א
!¥m§!¼(-T:8(CW!?QP!B×O�!_)8א!�G850!1!7:.7Cא!;_bKC،!bRא%)א­µ!bאZ.3!b)א!N.B×C،!7Nf8§א!1
!،?8s!�Gf×8×[!b(U××××;´!-Zº!7×8!؛G×.q]4W!876×­א!8a×(*)א!T:×8(×C!<L!DZ[G:×¼!/[�!7×8!b@3!1א
�h8( !א�G850!@Qw!�W[G.q!א(mw!±!KZ)x!א(Z.3!7:.א@oא!<N.B×Gp8،!b-;�@!DZ;K#¼!([NX×OC؛!IGk!
!´א@!�m_8s!K�[Y�!�T87o8!-X×G�|8!-8(NX×OC،!b7}!�Y)א!{�t�!1!7:8()¼!QP!_d!�5X×8P!K)^)�!-N�×G�!7א
KX××××)N)�!�LאÊ�!Q�;r!([NX××××O×C!7N)fG×o8!-;-µ!7#fL7×¼!§×8!-×m(×�!א(×mw!Qb@3¥!�W[G×.qF1E،!b(×¼!
/×̂d!À�;!7}!4א<^G×C!�*×8P،!ILl!4אWLאq!1!א(*;u!-ZNLאP!ËfL\'!WX××××0!א(*;u،!b<L!
_)8a!KZ)x¥!אT�@�LP!Qbl!D�(G !1!/[Y!אT�[�8'!א(*;bw!{××××8@!7Z¼!<mא!א(Z[Y!7X××××):?[è8!/}!
/[Y!א(#[�F2E،!?b¹)Lw!_)8a!ËfL\'!WX×0!א(*;u!/[�!].bl!(:GY!Õd!/.K.!א(%bאK8؛!�R!
_×8P!א�G×850!¹X××××�!א(Ä×d!-×8/)O×8@¥!7X××××8bK×o8!�×8{××××d!WX×××××̂C!א�G×�!/[�!]G×�!8̂×()א>F3E،!
bאT2IÅ!QP!7!{-אZ×8R!_×8P!W×.!I�××××d!/[�!/×.u!WGY!([Ä×d8×-!؛B××××)h×.א!<א(�;K:×C!אTX×××××̂8u!
-8\B×)*^8l!א(t-GZ0"Quadratic interpolation"،!b<0!אT;u!4אb®!א(�!K)Y!�Gf8!אB×)Z^8l!<m¥!
!��Gא!X××�?!1!IX××8a¬)א?!0*]#)א!¼-8(_!{^××Df8!nאK:C!R;�)א!<.h(××Bא6،!b).K:C!-845;�)א
!�G850?،!bW.!W.�>!�Gf8א!�TX^8u!-=×!?yKאGC!b*]#)א!blא.�א!�G850א!'9?F4E،!b7}!7�(#8(bKא%])
!@ZOC!bÕfL*)א!8¥½א2u!b××�)א!�WGאKS،!b7L@אL()אWG�!bאL()א!N8bl(TZ[L78'!Dא!{p̂8!7_! )�Tא

 
1!J!אT;]�!א(X8-�،!Ê91K 
2!J!�+b50،!�LאP،!B87XLא،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!Ê376J378K 
3!J!א�G�!<LW!<L!א(NXOC!-9!א(J[�!אT:8-d!(%אbKC!bא(LD;!1!7�[k Rw!yאbKC!W8c^C،!¡Gk!
K*LP!א(LD; <L!א(J[�!אT:8-d!([%אbKC!8:)אc^C،!b]G�!8^()א>W!<L!QI.!א(.bאl!אT�[�GC!א(;cGXC،!b<L!
5XOC!א(J[�!8«אb@!(%אbKC!�®!א(LD;!1!7�[k!Rw!yאbKC!W8c^CK!5אÄ;W!א(OZ[O*0،!7N+،!א(OZ[O*0،!@7%wW!
!Z[Y!([^2K9،!-+b'W!2008>،!¶1،!Ê278K)א!@אKk،!3.�א!TL@3א
4!J!�+b50،!�LאP،!B87XLא،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!Ê377K 
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!a!1!I:[0;¬)א!r.×)!;�4א!+�G×850!_Oא!'X××××L�×8'F1E،!b_×8P!T�(#×8*)אÃC!b×]?>4א
!�K]#)א!K8nG8'!b/[Y;)א

!b7}!/[×̂8s!א;-�!6).×45א<GY!-}!B××××ZG×.!א(X××××f[0!
!P!D�L�$0!-Z.!F473<=×××L1080>E،!Qbl!7}!{N�!_;uאLy)א
-G�}!/[Gf×8!א(X×××××̂8s!bא(*Lא_×�!bא(N£L>!F2E،!bK�Z%r!�(G×¼!
! l!"#LÕ|8!1!7)jאB×�;\a!/�;EM!-8�¼،!78!y,!¥@8*(-א
D8@KS!א(Z[L>!1!Qb_X×#L@3،!bQ5U×�!_m(�!�B×�;\-o8!_;bKp8!
7�@�o8!/8>!F478<=×L!1085>،!"#LÕ|8!1!7)j !א(Z[L>!
1!�[L@5X×××××8،!b(×¼!W�Z×C!Q�;r!7L]L3u!-×8T*)O×C!א(L¯NG×C!
!!f8!F3EK(:-5XGC!_X8;#)א

!bK�Z)OA;!I8_Y!B×××;WX×××�C!KLB××× !-}!
Q¸×××.!-×××}!<×××L3!אT×××[×××:××× Ã�!-×××8T×××�~×××}!
F'478<=×××××L1085>E،!7}!Q�×f;!/[^8s!
!K8n××C،!b<L;)אN.B××C!b§א!Y]/!1!6).45א
�8(k!7[LV!-Ó!<L3!I*8>!B××;WX××�C!78!-9!
F430J540<××=××××××××L1039J1146>E،!
b7[×�!7}!7[LV!א(�Lאc !-×845×.(6،!b(?0A!
-Z.!b�8u!Q-G¼!BNC!474<=××××،!~G�%!/}!-8W0!אT[LV!-U¬#¼!א(Z[^0،!�8{C!א(Z[L>!א(;K8nGC!7Nf8!

 
1!J!W;WL@W!b7J8'!7}!א(tא!¢א§N.B0،!Ê93K!
2!J!Q-L!�[Gd،!�LW0W!/[^8s!6).45א،!Ê39K!

3- Viladrich^ M.^ #Astrolabios andalusíes$ ^ in Vernet^ J. ; Samsó^ J.^ (éd.)^ El 
legado científico andalusí. Madrid: Ministerio de Cultura^ 1992^ p.65- 53-^ en 
particulier p.64 . 

 يلھسلا میھاربا بلارطسا( :)2( لكش
 دروفسكأ يف مولعلا خیرات فحتم يف

  ھمسا ھیلع رفح
 

 نمتؤملا طخب لامكتسلاا باتك نم ةعطق( :)3( لكش
  )دوھ نب
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F1E،!{××××8I×�!Q�××××f;!7�( !1!א§N×.B××××C؛!IG×k!_×8P!אT�DAÂ}!W×8c×̂o8!/[�!א(Z[L>!
!�;-!،TN8Õ;?F2EאB×)f2l!b\א?!8a(_8l?،!b^*(×B\א?!�Gf8!DÑ(G ،!7Nf8!_)8a!¼)K8n×GC،!b;)א
!B××)*^8l\א!¼-J××^}!_)8(8lF3E،!bK^*(××B\אTN8Õ;!bא!K8n××GC،!bQ(Ã !�Gf8!_)8-0;)א!<Z[L)א!1
-L{××#¼!_)8-o8!]87Zo8،!3@אB××)9!1!א(;K8n××G8'!אT)N8<GC!א@.)א!،;¬××�)אB××C!4אb®!DZ8é!7X××8IC!
!،�85GC)א!B×××Cא@.)אTLn×××L�،!bא!B×××N8P!ILl!5#6!{-א! )�T*8�Ô!-U×××*d!WLw،!7}!7א!��:)א
D)N8bl!7X×�(C!א(X×�L´!Rא!'א,I8¯C!אT)X×8bKC،!bK:X×Y!אT�~²}!א(Z[L>!א(;K8n×GC!�®!]NX×9W!
!T83KCF4EKא!N.BC§א!ILl!�850)אNÄ;KC،!b)א!N.BC§א!4bl!ILlא

!b7NfY!Q-L!א(L(G×.!<U××××8>!-}!Q×̧.!-}!<U××××8>!-}!�×8(×.!א(*N×850،!אTZ;bM!-×8(LWU××××0!
F'489<=L!1096>E،!7}!Q<d!¯[G�[C،!bQI.!אT)#N°N9!1!א(Z[L>،!7}!Q<d!א!;*#)א(�jG�!
bא(NÄ;!�8)אW�،!bא()j:¦�!-�××××N8/C!א§N.B××××C!bאTN��F5E،!b7}!/[^8s!6).45א!Q-L!�B××××j�!
!H@W8(C!F6E!F'493<=×L!1099>E،!?b<L%)א!{-TZ;bM!-=×8א!،N:Ö8ã)א!H£G·H()א!�GY!-}!¹G>א;-�
Q-�;!Q<d!y785¼!-�@{83!א(*Lא_�!b<G©C!4�2אV!bIX8a!I;_8Df8،!bQ/[^fY!-Z[Y!4אyK8Â،!
bאB××××)O8¶!א!'\`א(N£L7GC?F7E،!b�(?.!1!7.KNC!¯[G�[C،!b-f8!W8>!-�_�;!Q@{××××83¥!-f8،!_8P!(¼!

 
1!J!{8/.W!¯O:8'!47אY،!Ê75K!
2!J!אT:Ã;wHW!5#�!א(�G�،!Â1،!Ê441K!
3!J!א(:[:UN.w،!Q¸.!-}!/[0!-}!Q¸.!א%#)א@w!F'821<=L1418>EW!{O�!4א/U�!1!{N8/C!
 uW!1430<=L1922>،!Â1،!Ê480K;>8:)א!،T�;KCא!�(*)א!@א5U8s،!3,א
4!J!@�.w،!@א�.W!א(;K8nG8'!א()j[G[GC!-9!א(:;P!�8)א(k!bא(:;P!א!­876א§£;w،!7;_%!3@אB8'!
 Z;-GC،!-+b'W2011،!Â1،!Ê740K)א!LI.u)א
5!J!{8/.W!¯O:8'!47אY،!Ê74K!
6!J!_[^C!y@W8(C!7��LRu!7}!א(*[^C!2)אDGNGC?Arzachel"،!bDZÓ!א(N:8ã؛!IGk!_8P!1!-.אKC!IG8D¼!
5:8ã!7Z83P،!�8_)X�!7!¼�א}!<m¥!אTfNC،!5אÄ;W!{8/.W!¯O:8'!47אY،!Ê75K!!
7!J!אT�.@!א(X8-�،!5#6!א(�#jCK!
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!¼)!d!7Nf8!�®!W;¯OC bD�L�$0!-Ï�OG[GC،!_8P:(5א!�OG:0F1E،!�Y()א!�]#)א!XO�!1!/[Y)א
!،�NL)א!אTU×fL@u!1!QK.w!Q<d!<mא!WG8l@%)א!GjC#×}!¼)?!،'א@8*(-\אb!'8/א�t\א!{Z.K.!7)א
�)א!¨Z×�!7}!/[Y!)א!'8×_;�א#[*G×C!_×d!-×.K�!7�!8×>@8××××�(�א،!bT×8!b@3'!/[�!/[×̂8s!<×mא!
!L�G�،!b(¼!Q@{×83!W.!@{×.<8()א!.�f^f8!�\!-Z!{/!אb/£%b!8§!אTU×;«!I8@bא!�@�-!،U×�P)א
b5�:?[×²�!/N×¼?F2E،!�:×.!א�t�!{××××N#×|8!]×.K×.oא!{7!א,B××××�;\-×8'،!K�Z;M!-×8B××××Y!?א(�××××#Gj×C!
!B××�;\a!/[�!7Nf8Â!].K.،!bbn××�!§8!�××;Io8!1,א!Z^8l(××Bא!�Gf8!_G#GC!´;××�!؛?GC)W8@%)א
@B×8(C!Q�;r،!_8P!§8!-8(Ú!7!1!;�4אG.אP!א(;{×.F3E،!b7}!Q-;y!א_)U×8�8D¼!QP!I;_C!7Gd!QbÂ!
××××}mw!DL×)א!K×k.×�א!WY;)אC،!DO[Ú!12.40!�×85G×C،!b×(-N£L>!�×8)א!®�!U××××^6!-×8(NX××××O×C)א �d!�(G×¼!
××××LB××××µ!WG×8B(Tא!Gº-4א!;Oj)א!Z[×̂8s!<L!11.8!�×85G×CF4E،!b<L!Qbl!7}!W×8q!¯Ll)א o8!3WG:×|8؛!
IGk!Q/��!א�N)9!bQ@-Z9!3@]C،!b<L!@WY!W;K�!].p7!א}!WGY!א(:G8B×××8'!א�.K�C،!��×××j��!
-m(�!אTZ[L78'!א;¬�א�GC!(O�[G^Lq!bא­Lא@y70،!�:.!b].!QP!¯Ll!א(Oj;!4א-Gº!אT)LB×µ!

 
1!J!/[Y!א(N£L>!KU)^d!/[�!WX^9!QI.<^8!/[Y!3\\'!א(*Lא!�]/!�_אTX):Od،!bא!�850)א(Z[Y!
!<א;[4א!{/!¼G^0!K�OjAk!�G]Z()א!<N£L)א!Z[L>،!�Z[Y)א!{mw!K�Z.�!7)א!L>!�850)א!XY:)א!אZ[G^0،!b<m()א
!،bQ�*8§8!bbn�!-ZJf8!/[�!-Zº!<א;[4א!4bl!/}!/.3א!،¥�2�C!b]L!{7!�@4א!{/X^8bKC!b)א
bD;DGOf8!1!א(Z8±!b7:83K;<8!bQ-Z83<8!/}!4א@�،!b1!�850)א!I;_8'!א!<א;[4א(X^8bKC،!bD#8{G[f8!
7}!IGk!�*[f8!b7*85f8،!b�8)א(k!KOjk!�G¼!/}!4א@�!bאTZ^L@!bD:XGY!4אW8(GYK!(2B)%3אu؛!
 !Z;a،!Ê472K)א!.Z[L>!/N)א!5Ä;W!�;bâ،!/^;،!bÀ�;bPW!D8@KSא
2!J!#�0:)אW!Q�O8@!8^*�אs،!Ê50K 
3!J!Q-L!�[Gd،!�LW0W!/[^8s!אTX[^9!b�-.8/אDfY!אT)^G%u،!Ê43K!
4!J!אT;]�!א(X8-�،!5#6!א(�#jCK 
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<L!42!3@]×C!b(G6!62!3@]×C!_^×8!W×8l!-�[G^Lq،!b<L!Qbl!7}!W×8l!-×.b@אP!
!N£L>!bbn×Zf8!1!QyK8Â!/�;E�²�!-8B×Y)א!�WאGJ×LKC،!_^8!W8>!¡X×8a!7L-!'א@א.7!1!�_אL*)א
�)א!83}@4א!G�[GC?،!DU^d]�)א!4yK8Âא?!W8>!-f8!7�!y72c¼!1!¯[G�[CF1EK!!

!!!b7}!/[^8s!א!6).45אTO./9!Q¸.!-}!�[ !אT;3אw!/8ã!1!א(:;P!F5<=××L11>E،!
{×××8I�!אTh�L¯C!א(Z[^GC!?_)8a!4אB×××;8(5!1!@אc�!8*�4א@?F2E،!1!/[Y!א�Gd!?א§N.B×××C!
!f%u[4אTZ:×Ã.u!bא!'X××××8/×8)א!{Z×.K×.!7)א!L7×8'!/}!D�××××87GY]I)L'!/[�!7Zא!،TG*×85G*G×Cא
!I×9אL×�×)א!{×/!s!7×f×^××Cא%×I×)×L'!/×[×�!Q]א!T×O×)×*×²;u،!_×^××8א
bאT*8-6!אT8cGC،!b�×;´!F31E!5L�!7}!א!'\`אTG*85G*GC!
bB8/C!ÐXGC!7)�L@uK!

b7}!/[×̂8s!א!6).×45אTfN×.q!Q-L!yK×.!/O×.!א(;¸}!
-}!BG.!F'473<=×L1096>E!/8ã!1!-[NXGC،!b<L!7}!
×̈[××C!א(×Z×[×^××8s!45א××.(X×××××G×9!א(××mK×}!×̄L�@b1!א!/×[×Y!
!1!3א;B×G.!~G�%!-8\5#!{-א?!W@8-`א!{-א!¼K8n×G8'،!W8l!/N;)א
/[Y!א§N.B×C?F3E،!bא(LאW�!QP!Q/^8l!א-}!B×G.!_X×8-:¼،!\!
KZ;�f×8!א(O×8I�LP!�\!7}!�2l!�××××f×83א'!�+<Y،!bDZ%w!א(O×8I�×C!/×.>!b]L3!7Z[L7×8'!bא�G×C!
/}!/[^8s!א(:;P!אl5<=××××L11>،!�®!B×[X×[C!4אI.א!¢א(X×G8B×GC!אTt3KC!א(�!B×83'!א(O23!1!

 
1!J!(2B)%3אu5א!؛Ä;W!�+b50،!�LאP،!B87XLא،!�L(GLW!D�L@א!'א(Z[Y!א(Z;-0!1!6).45א،!
Ê374،!א!.^"!،­�8-0א(Z;-0W!7}!א(tא!¢א(Z[^0!1!א(¬;a!א,B270W!@B8(C!א!{-א(ON8!/[�!
 .¶8-;)א!،<Z.3!241،!";>!1405<=L1984)א!،��א!�87ZC،!Ë[C!3/Luא!W8(GC@%)א!GjC#�)א
2!J!e!5U;!_)8a!4אB;3!1!@אb(C!W�;،!/8>!2022>،!��8/Gd،!BG.!/[0W!�Bf8>!D;�0א!§G©C!
!�TLWא!KC!Q5Ä; kenanaonline.com/users/sayed-esmail/posts/119167،!~�!yK8@u;�:)א! T)8Iא
-)8@KS!18!KL5GL!2023K!
3!J!{8/.W!¯O:8'!47אY،!Ê74K!

 يف رارسلأا باتك نم ةعطق( :)4( لكش
 حضوم يدارملا فلخ نبلا راكفلأا جئاتن

 )ةیكیناكیملا ھتاراكتبا دحأ اھیف
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D[�!א(#tuF1E،!b±!K�×××d!7}!/^[¼!�\!7[hi!1!�2�C!{×××#j8'!I;�@<8!D[^Gm¥!
Q-L!-*;!-}!-8]C!F533<=×××××L1139>EF2E،!DZ[Ã:�!<m¥!8^/4אl!-.@אB×C!אTNjNG8'!אT[)LKC،!
bאTNjNG8'!אTX)LKC،!bW.�>!א-}!BG.!¯;K:C!<N.BGC!D:L>!/[�!7NjNG8'!].K.u!bDX^�!-)Z^GY!
7X×�(C!א!{-א§G�Y،!��b@3!8-!{-א]C!1!@B×8c[¼!א(#[X×#GC!��!/NLאPW!?�-85C!�J×d!/O.!א(;¸}!
-}!B××××G×.!אTfN×.q?!�××××;I×o8!4/×̂8(×¼!8×­א{××××C!1!-Zº!אTLאn××××�!א§N×.B××××G×C!Rא!'א(Z2W×C!
-×8Th;b×̄8'،!b-Z×.!5\א)f×8s!7}!א(Z;�!W×8lW!?b<×mא!א(NjL!7}!א(NÄY!<L!א(×mw!bW�!/[G×¼!א-}!
BG.!אTfN.q?F3EK!

!bDU×+!א(O8I�C!1!5f8KC!<m¥!א@.)אB×C،!�®!/O:;KC!אTfN.B×9!45א.(X×G9،!א(mK}!-;/Lא!
1!7×.!WNLא!'אTG×8¥!3א�×d!אT×.P!45א×.(X××××G×C،!b@�Zf×8!�®!7©×8'!אTt8×-!،'אB××××)h×.7!<אL�L@א'!
!،FGC@8()א!@T�×××83א!mK}!�×××j��!/}!R_;!Q�8cfY)א!�©)NÄ+،!b�®!Qb)א!��:ÏD:8P!7N-!؛OG©C)א
bא(×mK}!-;/Lא!1!א(Z×̂8@u!45א×.(X××××G×C،!א(×m_G×C،!אT:×8b7×C!�;א@u!א(�××××G ،!b-;3!א(U××××)×8s،!b7×8!
!l!<N8VאTO./9،!b78!yא!6).45א!O8I�C!<N8،!78!<L!�\!�Gº!7}!�Gº!/[^8s)א!¼-!'.B×)U×fא
!X××GC!/[�!B××8_NGf8،!�*8P).45א!OG©C)א!¼-!'83[!78!אY،!b<m[אt)א!�(_!��7NfY!-9!3!+�*)א
!{/!�3<8;#(-!X××GC).45א!�J××8@uא!�b\!/£�!¤}!KNZ!،6).45א!�C!7}!�8'!Q<d!�א.-,א
-8W0!א�J8@א'K!
 !

 
1!J!5אÄ;!/N8P،!"^.!/O.!³אW!3b(C!א,B2>!1!6).45א،!Â3،!Ê216K!
2!J!א-}!Q-0!Q{GOZCW!/GLP!45אO8s،!Ê515K 
3!J!(2B)%3אu5א!؛Ä;W!W;WL@،!b7J8'!7}!א(tא!¢א§N.B0!א(Z;-0!-8(¬;a!א,B270،!Ê94J
97K!
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�8~CW!
!0W>!؛�8c(BC!�®!/.u!5א@.)א!O8I�C!1!5f8KC)א!��]�

• QP!א(Z2WC!-9!אz#$%א'!b2/!0/א.-,א!+*#()אWC!7OZ�f8!א(U××;KZC!א,B××27GC،!
b7×8!_×8P!7}!/N×8K×C!I*×8>!6).×45א!-f×m؛�×85×�א!א!�\!I;{××××× o8!/[�!�:G�!
 b�IG8cf8K!�@4א!@8^/�!1!؛B27GC,א!U;KZC)א!.}7:8

!B××××OG×d!'א%$#8z×�!؛2W×C!b¯G×.u/!0/א.×-,א!+*#()אb!'א%$#zא!Z2W×C!-9)א •
(Ç-×.א!�א(#*;w،!bDN×.@Â!1!{××××G×8�×C!7#fL7×¼،!bÜ*NN×8!b{××××#×¼!-×�5×¼W!?I×8(×C!
R<NG×C!/×8�××××f×8!/[×̂8s!(5!؛6).×45אG£×C!�^[×C!7}!אz#$%א!'אT×83K×C!bאTZNLK×C،!
�)א!QB××××f×̂�!1!DN^G×C!7f×8@אDfY!א(#*;K×C!bW×.@אDfY!אTZ;�G×C؛!([)¬[×�!/[�!
7ZLW8'!א(OG©C،!b�.7C!Ë)^ZfY!1!¨G�!8«א\'K 

!،X×GC!�×h�×GC!7O./C!-#�;Df8،!b(.Kf8!I6!/8l�!-8TX×�b(GC).45א!U×h�×GC)א! •
bKÄf;!R(×�!][G×p8!1!ªt/×8DfY!bא-)*×א@8DfY؛!�R!DO×.b!7NX××××£×̂C!7�!7Z�G×8'!
 X0K).45א!�^(«א!'G8]8(IאOG©C!b)א

• QP!א(OG©C!אz#$%u!([^O./9،!D�*X×× !؛GC!�××;/G)f8!bDO[L@<8/א.-,א!'8>8½\א!�?
1!7Nf£9!�*;w!b/^[0،!/[�!QB××6!bאn××jC،!bאT^8@B××8'!א(Z:[GC!א(�!
D�{××× °d!א.-,א�!_f.M!7)£.3،!7}!�2l!אz#$%א'!bא(NÄY،!א(�!D�Z°̂�!�Ü8P!
!�85*�!،�א.-,אDfY،!bD.�ZfY!(2-)*8@!bא@.TO./9!-�5#X×fY،!bD�Z%°y!7}!Wא
!�^(«א!�]/!�××××nאL)א!¼××××5Z*8Bא!�)C،!b_8P!(m]^(*X××××GC!-G©C!7).45א!OG©C)א
 X0K).45א

• <N×8V!/2W×C!b¯G×.u!-9!8×(5,אÂ!א(#*;w!TO×./0!45א×.(6!bא\I)G×8]×8'!א(×.KNG×C!
bא»)^ZGC،!¤8!K.l!/[�!�IX××××8q!/8l�!([^X××××�b(GC!א\])^8/GC!(.r!Qb(©�!
 Z[^8sK)א
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• �P!<×.M!א()N×8�6!א(Z[^0!-9!א(Z[^×8s!1!-23!א!،6).×45א(L{××××Ll!�®!

!T83w،!Qbא!�×××X*)א!{/!אL@u،!-ZG.o×××}!5X×××8P!-��J×××d,א!8c�،!b�.7C:�א
 8KCK¬)א!B)h2M،!<L\א!b�:G�!7O.Q!³א!TZNLw،!�;n8א

• QP!<N×8V!7Nf£G×C!bאn××××j×C،!(×.r!/[×̂8s!1!6).×45א!D�L�@<Y!א(Z[^0،!b<0!
!،Z[Y)א!�×]¯!Q'!-×8(;I[×C!1.×-!،@8×*(-\אOj×k!b)א!GL>!1)א!TZ)×̂A.uא!TNf£G×Cא
b¨�!א(*)×�،!bW;אsDf×8،!b�j�××××f×8!b~jG�××××f×8،!�Y!-×.Q!א(Z[×̂8s!-Ln××××�!
-�×^)fY!­8א{×C!1!א�.K.!7}!א!8¢¡4אTO)*;u،!b\!B×OGd!(Ç-.א�!B×Lr!<mא!
 K�K;�)א

• ([Z[Y!@אKC!±!Df%7f8!א():[O8'!א(X××G8B××GC!1!-23!45א.(6،!bK)J××�!R(�!7}!
/×.3!/[×̂8s!א(:;P!א!876×­א§£;w!83×�אw!/U××××;!אTG23w،!b7×8!-Z×.¥،!bD�Z×A.�!
<m¥!אT.u!-.אKC!א(ZLא! }א(XG8BGC،!�*8P!א(Z8±!Ü)[�!Q3bא!'אTZ;�C،!bKO.�!
/[�!@�Y!א�;baK!�Á8!-XO�!D[�!א(Ä;bM،!n8/�!7!+�*)א}!Q�O8@<YK! 

!<mא،!bDL{0!א(O8I�C!�8!K[0W 

!C×-;£()א!{83u!7×#(××××B\א!،TL<L-9א!C!/}!@/×8K×C×)TX××××�bא!'T�B××××X××××8א!�]/ •
!ON8s_!؛TN8B×××OCא!OG©C)א!�G^8!Fi!DfG©C!،0/א.-,א!+*#()א!%X×××GC!1!�#G).45א
7.P!ª���C!,W87)fY،!�^d!5#6!אTL#8}א'،!b8^�א(G8'K 

• D*�G !א!8¢¡4אT)Z[:C!-8(Z[^8s!45א.(X×××G9!א(mK}!�×××��!R_;<Y!1!אT�×××83@!
!N:G××�!/N××¼!1()א!O××8I�9)א!�]/T#:L3،!bא!¢אt)א!{Z;-G××C،!bK�Z××.�!R(××�!7)א
!!NOGCK[4א!@T�83א

 !
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W8c^C!אT�83@!bאT;א]�!

Qb(|8W!א(:;ÀP!א(*;KYK!
�85Go8W!אT�83@!א(Z;-GCW!

1Jא-}!Q-0!Q{××××GOZ×C!FQ×̧.E،!/GLP!45אO×8s!1!¯O:×8'!4א¯O×8s،!3א!�×(*)א!@א(Z[^G×C،!
-+b'W!1998>K 

2J8××-`א!{-א@F"^××.E،!א()*^[×C!(*)×8a!א(�××××[×C،!�:G�W!א;-א<GY!4א-G××8@w،!¶1،!
!O××N××85××0،!-××+b'W××]××)א!8a××(××*××)א!@אT�××××××;w،!3א!8a××(××*××)א!@אuW!3;××>8××:××)א

1410<=L1989>K 

3Jא�[C!א(X+אs،!�:G�W!IX9!7�56،!3א!@אTZ8@M،!8:)א<;uW1985>K 

4Jא!{-א(ON8s!אT;א_U×0!FQ-L!א(ZO8q!Q¸.!-}!"^.!-}!/�^8P!4אy3wE!F'!721<=×××××L!
13217=××××××E،!אT:8\'!1!/[Y!א�X××8a،!�:G�W!Q¸.!B×××[GY!B×××ZG.אP،!3א@!
 3PW!1982>K@4א!،W8P;#)א

5Jא!{-א­�G�!F(X×8P!א(.K}!Q-L!/O.!³א!"^.!-}!/O.!³אE!F'776<=××××L1374>E،!
Q/^8l!8^/4אl!�G^}!-.K�!WOd!א\I)2>!7}!7[LV!א,B××2>!b78!K)Z[�!-m(�!7}!
!،Z×[××̂G××C×)א!�××(×*×)א!@אG×�W!_X××××;bw!IX××××}،!¶1،!-×+b'W!3×:×�!،<2×*×)א

1424<=L2003>K 

6J7ZG8@!א\�)G8@!1!R_;!אTZ8<.!7}!א(.K8@،!�:G�W!"^.!_^8l!�××O85C،!7*)OC!8:�)א�C!
 uW2006>K;>8:)א!،KNGC.)א
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7Jא!{-א(U×O8¶!F"^.!-}!/[0!אT�×;w!א()Ly@w!E!F'681<=×××××L1282>E،!W�ZC!
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