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TV 14^9IAAS^IJJ olj^S^isUi iAj-Oy^tO13 ', 

VT ^p-xJ ^Xi Ij jl5j*A^ aAjIJ jl ;jy ' 
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f >** 

j\ Jt t J iloaJpL^-I Ij 1 a j ^ 

j* iSj^j^r iS^ji ■Js:>j<jr* jJ* (^ jj^ ji 

Aj La 1 oJ L)J Jl 1) JJ b 0 L i La-S i Aj Li L I acS La i iji! 

(^IA^jL-wI Li JULI <0J^Pr OAjiA^j 0^jX^J> ^O-jal ojLJi jS^Aj\j£ 

t_3 ...a 4_j LjI ^Jjj_Ja Ljj^/Lo j tjAjl AjjLa ^yjJSS- 

J IAj^Xw^^—I /fPl OJLjjJI 4A^»-L_^ iLt -LjJj^a Lij O LLJL>xj' 

^ \ S* S* * 
(jlA—> 1JJU_P tO^vi ^pxla-jj ^^-SAICLLSLAJ y>^ LJIP "LiLLa ^LA^L-wv^J 

Jpy^y* LS ^ la*1 j j AAjljp»- j^a jl ^5JUl ji1A*J aS 

A ij LSsj Aji LiJjj Ij 1 A y* J ^A-^ ^^ (_5^* ^ iy~^ Aj. 11 i |j ^-L-P Lo Aj 

AJ LCP I Ai^.i.:Jt 1 j A La j ^ . Aj-A L) ^AJLLJ L LAJU^O y j a^*J LA" 

(_5LA4i>-L« AAil y o ilA^*j' AjjL 'ry^1 yA LL ojLiji y y\j ^ 

.-AJL LL>a j A_IJ^>A Ij ^JISLA 

A—iLj aaaj 1 i ^jj j^yi Aj U t^xLp c^>-La A(_$ 1 jj 

^H—Sj aj j-L <L' Ajl^pA^« j^ j! y^y "^L'(_^0 j)I Aao-AjIs j C-w- 
  =- 

^LLo' ^La^S"! ji LLsj ^-a-Lp ^tAjjJaj .Owl ((Aj^Jaj iLL^ Jajb)} 

^La jl yy-* Aj-j aL ((O-al O-UA. C-oU ^j-LP ipLJ jffl AL AjJ>y Lc-il 

^u-i} '0^,, Jj^>^ jl a^-A C5ja1:j k 

4J>- Aj t 4.7-«-*J 1 ^ ^LL*-r4 * «^1 AT-J LO 1 Aj ^^Q_LP JPL>xJ jl ^ALP^I 

i^iA-p Aijj-p^ <5" Zyl'y aL yy* y \ yh^' j* 

^ f (jl^-a A_j ^jL-i A-Lp- Aj "jLl ((JLap-1)} jl aS A-A AjbljA- t ^y yy* 

Jupji ^ T L j AJT^y ji Ij^rl ^A ^JLLA Arj^" •"■1 A^1 <*--~*'L" ^-PJ^ 

^ijL yyjj\^9 a^- JLAL 

Aj t ^ip C-.-.J-Ls j 1 ^1 o j Ij L$ L-1 *-y»y j I 1—w 1 k—j Lp (—J LS" y 1 i—5 AA 

j Iy ALAwvp J-*-4 A^ oaja A^ k LACAPO A ^-LP L wLo I J^J aS yjy^1 

i j5> AjJb 1 jP- L_oj Aj LS" j ^ ^-j A-A« t J LLa . A—L ^LLxJ j A—a^PJ Aj^j 1 i 



>- Ai_ Jcb A 

0JJ L<^wo IA ^ J^ b 1" ****' ^ j c5^ ^ 

^Ip oAuS'lA^- ^-, b (jL-Ai^S' Sj <5" Ajjlj A-w c.*- ■ *> ^La'^Aju 

^yUoJU-i U^j_c>i ^jl j (.xLiS'(pseudoscience) ^^Jp j! iy^\j 

JI 4 i (jd wJj ^1j—) .wLULA jj ^A dP^-v^S' jS Ij i 

^L>- jj a 1 S-^- jl p-j Ij I*-^S 1p»^I»P b 1—AJ U n—sAA 

y\y JcStyt A^o Lifl JlSv> L \j o ^lj-^ oIS^Aj L»jl AS ^JUA! 

'pjj 

Ll*>> Uuil 

LWJ A^a L>- j t4P—Jj Aj JIj^J JJ jl AS t^JLp i wPiijt AJw^s J A^« li 

, ^ jj 0 JL>jJ /»-.. i.i^J.I 

4j ^5" AjL^Jj jl fj\Aj>-LA idA>-U-A Aj 1 i^S^Iz^a Aa—As 
> 

j' iSjirT^ 0^s' Ao-lxA |>jbcap-UAI L^jy. 
* 6 

j C^—JI ijJL>t_a '^LJJLS' JJJla»- ^J-P' AjL^oli A^ JLjlt O-Slj AX^vi ^1 Aj y* 

(./♦-Ip ai ^ j ■ i'*'' a y<t\s- ^LaOwLJAJ V <L^^> yi j y Aj Ij ^lAjLbj 

*■," - -4_> <0<--^^<>,-^ L* ^Oft Aj C i JLo-P 

J1 ^ wipO L>0-o ^A.g,..g_>- Aj ^ ^ J ^ ^ J ^ 1 ^ I 

A^r Vo-O jLf Aj yd*jJ> iS^Aojy- J* b o^Jj Ai1 ^y'c^ b' tCX—l yyr 

aSZ^^a V Alvf 3 jJ LoX-JJ ^-Chip^*-p iX*J»-Llv-' j 1 b OA-lxA jy L^j^r 

(_jLaajJa^- JT& (_$LfeO-JL«_9 1j-Jj t^jb C-w^»_al oiAJl^ji jy yyJ 

Oj-J>- ^jLftjt-Lp A^_fcj .Axb^—A yd-* (^y&S J -L_)jb ^(A.jl^&UaXa 

lJAIjLj^ AO A^r^f! tU^JLp a^A .XJu-oA.slp jL^j (astrology) ^yxjyA-1 

A^ Ju yA Aa^oLj>- (_$!y j i j-i ^1y o ^-A!I—' (_$ jW ">- 1 « ^«lSb__A 

J jl aS AXsiU y^y y'^iSj^'^ y J jbr^ '/J' 

•XiV^L^ lS-S^ 

A_o_jb j-bl aS tOwl ^Aojlj y* AS iSj^yr y bj t*»lp 

t_f—iSb|—Ab^ y^i^* 'yr iSyyy^ <bbxi j Lambs' 

AJ jt-lp t Aj j^J A I—a j I ty**1 b***' • • • •' _) A ^ ^ ^ ^ I—>p L) ; (I 



^ JcAo i 

jS\ J jASi (jl oJluS" JL^«lb (j£JjJp 

jA* 4j i_S^Ay jj ^ j! *Ojj» ^UjLb b ^^Sbb. ^U<>ib0vij_Uj 

C5^a,*7j^' ^b Obwl jj <^oI j wLJi JlaIjUr-i Lf>\j)':' j 

J J-1 ^ .Xldi JZ^Jly^y lj jbl ^1 3jj JLLAty- 

()jl-^-,t jUi-a! "U J y ^y> ^... t 

^ ^ I .ir?'3 i I ^rtvb-i*' TtJjb' d « ll U rt <5" i " , , .t I /I 

1—^ j' ^ ^ '—"■'b ^Si^-a jl 

jj <StSjlte Sj* j fl* u^j-^ <^1^ )j u ^bliy -bLi bat cJLib^ijj 

,ijL- Jjli La ^SLbJ 

^lAjJUa-a ^ j[ C^-al OjLt j»JLp ClblaLa 4-J^- 

jl_S'laojJ_?Ji b.1 ^Uoltt ilyl lj Jlp .Cw<1 ojb h,...J 

.A■ ■<>_. I..' 11^ •.'•->11^ lo 1_SL^-j i^ ^L_i»j! .J_>jl3 oj Li\jS Lftj t"a 

j Lfto1 .i ji jLi! .-i—J 1 -b^_a tolSbj^Lajl jjj^L—S' L 

J jLS" J ^U- 

jLa_A jl Jjjljj^a ^Jp lS^Aj3 j UjL^ aj^j-3 u^jji iS\LH L)Lv 

j 4jwL>- ^ fljUji jjipjj.j b-S' a^-S' aili^at j La^jj 

^LakU^—p- 4^JlJ2_a jl t<jbL^bLa .Juy^yi jlS" 4j ^SblA 

o-bb ol^Jii Ipil ^jI b j flips' Jjb' ^jp XJp Js- Aj pjp 

X^b }y>-j Ja\_ jL^)> J 0~vl ^plw-! (^ybJbo 

1^ J ^ ^ br^*"^y, 4j ^jajj  

A^S lj 4j La Lji ■"■*»- b_Jj ^ ^jp Jl Oil 

^b-P 4_J LJ wb5 i—LjL' !j bL^j>- 4J \?y yi OaA-Jl^ July 

^Ub^-I (^UoLfJ J ULcp^-i (^ULpI A-b (_$^j juLkj^ i^La jUbl ia^aj| 

P^5 ^4-^pb t wbPwP 

(j^-i l'f»b_p j! jlai^^ l?j^5jj^5ojbjj b t_jL5 

4:^^oiLa 

L^J-P 4j Ij^r 45 ^-PLp- ^y^y J _bPj^j ^.Jblyi- '^LvaPa 1 j 



C .^Ac- Vt ^ai N * 

Aj '.JjS A-Jtily^- (V^-jj IJ lj .C—^l ^-U- O-JiU 

ili *^A1 y- £yj>y j I—JU-W! O!j jl J^L^J J =) (J^l_y 

<LPJ^>T^O , .JLJIOJ ^jj (A^JJ) ol^oLp- **> jA (^| ^5" 

^ ^^ ^ ^ \y*- jy y ^y0 J^' ^ vL-'i^^Aja^sl 

IaojI H J! t fe o yi'j3) *•—•'' L>-*^Ja^p 1 ^jjl AS" 'Jp- ol—^ 

, jw-vf 1)) U Jtlp Ai^Ji iS^J ^JJ-1 S J j'-5 4^- 

^JLp A^ji j^ ^ Jj^" ((JUajl 

s _ i"^ n A jVi-V-J (|j 1 y™^ j^S" La ^ ^ ^ T w) L^j iwJ l-^S" Aj o l^j! , J-a L>*J 1 

AjJlk-o r^yr cSj^>- A_) j_)J ^ L^JJ T v^j:' 

J jv-US"^o (^JCJ \j (j jS' AJ UlP .-ij-; 3j^2y*i (^IAI-OW-JJ jt-Lp Lk-^t Aj«^» L>- 

j^^ ^ J y jl aS' 1^ L^o A^ 

.^-u5' ij 0-^>! oXsi OjS 

yy j (jL^a Aiajlj 0 jLji -Vj .V^- ,5 A_UwaJ ji ^J^Ajy_ L 

»jy * ypy&p* ' I.Oj-^\jjS ^j-L-ff- oL—^ Aia_^ jl ^■v-ws.'J .AjL^J—a A ol^l 

^ylJ-5 ^ yy^ J •(*~^'(_y1 ^ 

,2yS/y> a^ai jl y^-y yyy L$^y ''yr^^y* C-Jjy^> 

[ ■ A 1 ^ CIa'LAJ^-^- AA-XJ , \.'/2$ AAAAJ 

tL#Oj_f *)_P ji A.S' ^LA^jj ^fJai ^ItijLal L>Lb^jj :3jSy> 

iS^jy (_rij!>jjj J t^U ^U jLj— x>y^y sly jS Aj SJUJTj J tjJa^a 

^lAAjy>-j ji JU J^>- ^L&AjjJil AS' Aj^f jl jt-Lp Cl^Ala fljLji 

^Ji_p oJj^>I a_) ]&yy (^^A^yJAjUaS'jl yj^a^u* jLj aj j |JjfijT 

j\ ^y~ y A-aU ^S"jL_jj jl S' t-^—aaJ tlA. \*/3.3 oL_a ^IaaL-^jS—5 ji 

j^lAJwaj (V*^S' ^ jf^JJ ^ (__S"0 jj.^-"a 01-^A^aa-AJ 1 i 

L) ^jljLU-jjljl C>a^A Aj _ C~:\jy2j i-J jLr^y — j i,yyj\j j 

.iyA^f ^aO Aj^i-ljly j AJ^-UAJ (, ^-yJ^La O^UJljy ^LftC-* ■_ ■. ? '>*~^> 

2. The Structure of Scientific Revolution 



\ I i 

t? /^Lo_a ^Ja-w ji ( jIXS' ^1 

<^—'j^j jjl^J ji ^l^U:—jl^j al5'<S',J-JiLi mjfp pli jLJfU^a jl aj 

J^r C-^ajULa [ /jXa jj] ^3 OUj^>- L oLwiL j ji (_^l<5o' j 

O ^ (f i *-, ^1)) iC^ *r- Ja^?.^ ^S'_ ^ ^ ^ c ^ Lfli 4-1 Ji Ln^a j3 

^ i^JJaa Crfi .C-4 jL^*1 J"^ Otwi'Lj^j  C^—jI aJuw a 

.X-ijj jl jl jl^j'^a aS O-^l o-\_Jf aili jl^ igjitf 

ajUji 

J ^J-^3 J' Wi jl 3 i-XjIj jly jLa^i^a jj* 

la...^—P Sj jj-jl 45" kX&i jl^Lal L»_Jj <L) lj' C-wal oJLal ^-^1Iji ^^rj1 ^ 

.J-jvS' jLji 

-\j Ij-j LjjJ j t_5j ((^j^iu a i Ij (_$o 4^ C-^JJ i KJ^ 'dS jl^jjj oT jjj i 

Ij JJ -X^- ^i.lp J IA4J^Jaj OLJ^>- ^i>- L JuS'Ljjl jJ ^a^a ^" a'' 

y^rA\j\j-^\ iL^-j y_ AS j^JLp t JU- yjI L .JLa^JJj 

^jaA^-^- 4j jx^j i£\jt cXoal j C^~^>- jt OjLp *JLp ^JuiU jlji^\ 

^1-3 (_^14^-1^J_3 ,^yzJ>x^Ji ^_A i_$\y Jj^stfl J (.jlf^ IjUja 

j xx j j 4j aS xx xa \j^~ \j Xx j j^j i_y< j** ^ * J (j^ 1 ■l---"^ 1 y-* ^ 

*11. $ yS> Iji- Ja>- JI j lj jXa aS j 1j l) 1 Xx- 4j La 1 t JcS La-X yA } 

t? y^jSio ^Lj-JJ t^jjXXa J5jLa j| AS p-ij^La jU—-J j^SL^aL^a 

\j <—J b-S" (_5 La l^J_jX y-y 4_S' j 1 1j—t ^ (S 1 _J J ^O jX Xi ya i I 

obi 45CX jL^bl j XXl^p- 

^ib aS LAlJa>- oJ^X-wa J t XXa Lj yS l^a ^!4Xa jj aS {£yy j I L> X 1 a 

.C,'-~aI ^a aX^P jj XioXLa 

x5Jl^ Jy* 

To o 0 ^jb5 

jA .Xj^^a (VlC (j-^) 1—Jlaj jLL —ilaab aj [A3J^S\ (Jxia » 

1. Michael Matthews 2. William McComas 3. Edmond Schonberg 

4. Peter Slezak 



o ^ 1 oLo-S^^o 4>*J 1 

-UJSO^O ^1>bj( 

1 

4oU^jUd c5o 

Ij (^TT-^O^T) (^Jlf/LJli') AiJlf 

jl ji ^jL_j>- ^jiub^-Lj jj .AjlojjjT jU ^ 

;xilLLi jjg...s^y -Lu^ijb j>U>i ji jt ^UoJUi 

b e-Lj,! Jij Lib IjI Vb L^j ^5" gjt jl -bUlf 

■ J-^1 ^ J^1 ^ J^1 

iVji j) Ujl jl j fcwS'jjj ^-j* 

I jl j jl ^ilj^j" t JjloJLJi 4j>.bj t_Sbj 

c5jj) -Viloj^p- pi^S"J t Jfbt wXj I LSO j o b^j 

'(uC/hj CHJ Jl ^ j rxrxrxr = A^ 

L^l^y6 t-SbbT oJ-4j!ji L^J.. c?llyrl L$ly ^ (.^ULf 

b! 4_S' JJ5' 'CJytkA L^ly jb bb iS C^b ^■o.,.^.T tiy Oj/"I C^sb^ji 

.y->- b C^rfl ^ bt UJj <0 ^ jA b ubj 

L^Sb1M Cwi AS' JJO^ y ^j^b 1j jbT ^by tc^! yJb g^SbyUjT 

(jb^Jpl b Ai_Sol Jj-S £j-i b^b y*,jb jl lj ^bbt y—Jib 

b ■obb! ybyx^S" jt j Uj bby^A jjb 4j e-l jj! aS syjj ^b^b- 

bbjl ybfti—O'lS'j.j^ j! aS ^Sbbj .wUyb^yj ^-jb' jl Aibbby>-b 

J-5 b 'bbjy^Jl OAPbi (_5b yTy) JJJ-i yyylS""Lr-b^p l>JJ j -- ^^ 



^ 

I ^ * •*'" ,.' ^ ^.min-tc AJjJaj ^uj^3 tVcw^ jJ U] djjJaj wO i^jLiT 
4—clx Uko) j*a£ Lc iXc>_ys .C***)' jLawJ^I 

jil ■   '' ^iXA«wL> kX> (jJkX; b C«bjsLo j jt 

L)~^.' O"'""w'O-! *J—0^5' j (jJ' 

tBS—oii sio-U-i ?X^y(j-e ;;>-   (^it :«>jl<SjJ ro^c 

O—lc 3 ^ Jjjb'jUtjli b rt-lc 3 bj ^JuTjjX Jj.Ju. 

C—wl «4_f^iii JAAi» <>S tyj jJii? Ijj* 3 9 jujIJU ^jbu* 

^wLsaSbj ,i_3 |3LJL; j „ 

iaJiS^ J^l^j aS JJ-fcT^c bcil b jl 
Aa.*l -■■1 ^b—**>' >«—J o'j-bkj—o 'b' Cwl a*UAC ^ AS jjU* .kJ«pl 

.^.Lc d ... ' >xil L_) dS L> ^jl U bcl ,C*ti jS o Jj ^b b jw b 

C-—ibr1^ Cw-wf «dj jiaj kjy Jai3» ^laJubic ai" jJUj" .C-jb ji oV^ 

It™***il a>xbLC jl dj 
i^jlj OJL-JJJ JL-i iX> jf 'L"

j- 'l ^■*' i,"*! 111 i "*■ iU lii1' ■_1V-r 

CJ jl IJ f>bc d^" yl'ii kXfcijd> ^jL^-cf dj 45" 

vs—bta*c dj fj aS) 4_sJroji>! ^ d*b) 

. L^J j b ( Jkrfj Lb JJ ^C- (^Lc O j-hki^" 

(jbjJ—iljji- d—r ^5-Lu: djl^l b 3 CdjUJs^3-b b 

^—»ki'M-5' jb ^ ^a^kS lj kCuil jUki] 

jl k_-—wjl ^L_J-xj ^■i* ■ *.0. A) d_jLl .JuJjljjj 315*3^^ dj ^JLc oli 

L—f l?l—yjt (d^yjJaj 3 oLJ'l 'kjjjli >^0 olc i^b*3' 3 I^r® ^bs-Mla-a') 

j—*£ k_-_)b> jl I—Jlx a—f SJ3L_^O 3 O3I -aXe aki 1-^1^333 

dl^3 4J OJU lj ^,*513 (jUdjjiaj ajly ob-'iUa^l dj jtjkbAbJlj 

J—& _ ^lAdj^yL 3 .lAjJ3b kJy lic olj jl dj Jwb" ti'jJuj 3 kXati 

.iXbwb ak.^LbrkXcbba) lA^yl AS ^Jb jJ>S 

b b kM^i^pkm^iC I kX^OkjWkkd I ^ ^ I dji b ij=S *Xj 2 a b ^ Ia ^ ^-•■•. b ^ ^ La ** ^ 

jjLTJ-JI^ ^jlj-bo-ibly /jjl j) yi ^ Jwb^ 

.■bloJLL dJL>UJj j-uJ" ySLki ^labcc 

k^.i.A13^ bbjj rtA 315^X^5' d; ^eb> 3 13^-1—^33 ^i'l 

kJ^Lw kXAl^j. dlSL ^1 dA-3^ yLLy lj 3I (^A 3 Cw*A- f^ic dT jjLc^i 

C^3—^ 3' ftry1*-3'^ 3 fV,3—Sj^ >» ^ ^LA^jAJ fe*!*6 Jr^ '>> ^ 

-wU^^JP^JU jLH^MJ ^ ^ Aj >1AJ W5SJ 1TJL3» 

kjlo^ 
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