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! "#$! %&# '(&)&Y (1) 
 
 

!" #$%&" '(")*% ( +,*%(-" ./&% 0&%#$- 1#% ## ,2/3#"$ 4%2,$52 /" #$%&"% 6% 7#'892 %& 
/(% #:;4892 9# 03)("(% )(< ## ,2/3#"$ 1#% 4%2,$52.  
!". !#"$#%&'($) – Confessiones (5$) *+.)  

 
 

!" !"#$%&%'  
 
,(* *-./ "0"$(/): $ 12/($) 0'(*+ 3 -.4$( $+50'* *-/ &+) 4(($+0) -$# 123%+µ$-$+$6µ0 %&3( $2"7(8%3 &3) 
%5493) 5*+ &3) :27%3) µ*), &*#&/12$(* /µ8) 0'(*+ 3 -.4$( *%*;<). =0( 0-+:410&*+ 5*(4(*( *-./ 5*+ 
:+*;8&+%&+5/ $2+%µ/ -*2/.$ -$# 0'(*+ 0.71+%&0) $+ -02+-&>%0+) %&3 5*?3µ02+(/&3&7 µ*) -$# :0( 
#-7210+ %#(-*'%?3%3 &$# 12/($#. @0((+/µ*%&0, A$6µ0, 02"*A/µ*%&0 5*+ *(*-*#/µ*%&0 µ4%* %0 4(* 
%#"5052+µ4($ 12$(+5/ -.*'%+$. B2"*(>($#µ0 &+) :2*%&32+/&3&0) &3) 3µ42*) µ*) µ0 C7%3 &$ 2482$. @+* 
&$( 7(?28-$, &* 12$(+57 -.*'%+* µ0&2>(&*+ µ0 &$ µ4&2$ &3) >2*), &* #-$-$..*-.7%+* 5*+ &* 
-$..*-.7%+7 &$#. D$ %#($.+5/ *(?2>-+($ µ4&2$ &$# 12/($#, *(7.$"* C4C*+* µ0 &3( 0-$1< 5*+ &$( &/-$, 
0'(*+ &3) &7E3) &8( 80 0&>(. F#"52'(0&0 *#&/ &$ µ4&2$ µ0 &$ µ4&2$ &3) "3) -$# 0'(*+ &3) &7E3) &8( 5 :+) 
0&>( < &$# %6µ-*(&$) &8( 15 – 20 :+) 0&>(. B+ :+*;$24) 0'(*+ *%6..3-&0) "+* &$ 5$+(/ ($#, 0(> 3 
%#($.+5< "(8%&< +%&$2'* 5*+ -2$G%&$2'* 0'(*+ 5/55$) 7µµ$# µ-2$%&7 %&3( +%&$2'* &3) =3µ+$#2"'*). B+ 
12$(+54) 5.'µ*50) %&3 ;6%3 5#µ*'($(&*+ *-/ :+*%&<µ*&* &3) &7E3) 10-25 sec -$# 0'(*+ $ 12/($) A8<) 
$2+%µ4(8( *%&*?>( %8µ*&+:'8( µ412+ 12$(+57 :+*%&<µ*&* &3) &7E3) &8( 1020 sec -$# *(&+%&$+10' %&3( 
3.+5'* &$# %6µ-*(&$) [Ridley, 1994].  
 
!( 5*+ 3 :+7250+* A8<) 0(/) *(?2>-$# ;*(&7A0+ *%<µ*(&3 µ-2$%&7 %&3( 3.+5'* µ+*) 3-0'2$# < 0(/) 
-.*(<&3, $ 7(?28-$) 0'(*+ &$ µ$(*:+5/ -.7%µ* %&3 :3µ+$#2"'* -$# *%1$.0'&*+ 5*+ ?4&0+ 028&<µ*&* "+* 
&$ 12/($. @+*&' &$ 57(0+ 72*"0 *#&/; T3( *-7(&3%3 &3 :'(0+ $ !2+%&$&4.3):  
 

=$%&" 3:"( *#2- 1"#,#<%89#2- & #0/*- /2% 3''2% & 0&" /( 58/;#& 4"& /( )2- 03)(/# 
)&,(<9"35#/&" ( +,*%(- 9# 9+>9; ## /; ?<+8 '%(<( 0&" 4"&/$ 7#2,#$/&" */" #$%&" )&,@% ( 
+,*%(- 9# *'& /& ),34#&/& 1;'&18 0&" 9/; 4; 0&" 9/; 73'&99& 0&" 9/(% (<,&%*%%% A"& 
/( )*9(% /@,& &% 1#% <)3,+#" ?<+8 '%(<-($ 7& <)8,+# ( +,*%(- 8 *+" #$%&" 03/" 4"& /( 
()($( 7& #)(,(B9# 03)("(- %& &)(,#$% 6% /@,& /$)(/# 3''( 1#% #$%&" C/"&4#>%( &)* /; 
CB9; /(< 4"& %& &,"7##$ )&,3 #*%(% ; ?<+8 0&" 9<%#)@- ( %(<- /;- ?<+8-$ /*/# #$%&" 
&1B%&/(% %& <)3,+#" +,*%(- &% 1#% <)3,+#" ?<+8. [H#%+57, I+C.'$ =, 223a] 

 
F&$ -*2*-7(8 *-/%-*%µ* $ !2+%&$&4.3) *(*28&+4&*+ 5*&’ *21<( "+* &$ /2"*($ -$# ?4&0+ &* 028&<µ*&* 
5*+ *(*A3&0' &+) *-*(&<%0+) %0 %14%3 µ0 &$ 12/($. J27"µ*&+, *) *(*28&3?$6µ0 5*+ 0µ0') -$+$) ?4&0+ &$ 
02>&3µ* "+* &$ 12/($, -$+$) 0'(*+ *#&/) -$# *(*28&+4&*+ 5*+ -$+$) 0'(*+ *#&/) -$# 0( &4.0+ 
«*(&+.*µC7(0&*+» &$ 12/($. B ($#) µ*) 0'(*+ -$# ?4&0+ &$ 02>&3µ*, "+*&' *#&/) 0'(*+ -$#, µ0 57-$+$ 
&2/-$, *(&+.*µC7(0&*+ &$ 12/($ <, $2?/&02*, &$ -42*%µ* &$# 12/($# (2). B+ %5490+) &$# !2+%&$&4.3 5*+ 
$+ *(*.#&+5/&02$+ -2$C.3µ*&+%µ$' &$# !". !#"$#%&'($# -$..$6) *+>(0) µ0&7, 4?0%*( &+) C7%0+) "+* &$( 
%6"12$($ :+*182+%µ/ µ0&*E6 *+,-.-/01-2 (< 3µ430501-2 < 45-67401-2) 5*+ 8+601-2 12/($# (3). 
"+6019: ,59;-: 0'(*+ $ :3µ/%+$) 12/($), $ 12/($) &3) ;#%+5<), 5*+ *+,-.-/019: ,59;-: 0'(*+ $ 
+:+8&+5/) 12/($). B 9#1$.$"+5/) 12/($) %&*µ*&7 (µ7..$( %&*µ*&7 "+* (* 0'µ*%&0 %8%&/&02$+) /&*( 
*-$%620&*+ 3 %#(0':3%3 5*+ 3 A8<, 0(> $ ;#%+5/) /1+. B ;#%+5/) 12/($) 0'(*+ 12<%+µ$) "+* &3( 
0-+%&<µ3 (5#2'8) &3 ;#%+5<), 0(> $2+%µ4(0) *-/90+) &$# 9#1$.$"+5$6 12/($# 0'(*+ 12<%+µ0) "+* &3 
:+0#?4&3%3 &8( :2*%&32+$&<&8( &$# *(?2>-$# µ4%* %&3 µ42*, &$ 4&$) 5*+ "0(+57 5*&7 &3 :+7250+* &3) 

                                                 
(1) D$ 50'µ0($ *#&/ *-$&0.0' µ+* &2$-$-$+3µ4(3 µ$2;< &3) :+7.0E3) -$# :/?350 %&$ J(0#µ*&+5/ K4(&2$ K$2'(?$# 
%&+) 15 L*'$# 2005.  
(2) D$ *( &>2* /.0) $+ 9#14) ((/0)) *(&+.*µC7($(&*+ < /1+ &$ ':+$ -27"µ* 8) 12/($, < &$( 12/($ 8) &$ ':+$ -27"µ* 
0'(*+ 4(* 7..$ A<&3µ*.  
(3) M-7210+ 5*+ $ .0"/µ0($) <0-.-/019: ,59;-:, $ $-$'$) *( 5*+ %#(:40&*+ µ0 &$ 9#1$.$"+5/ 0( &$6&$+) :0( 410+  
57-$+$ $#%+*%&+5/ 0(:+*;42$( 5*+ :0( ?* µ*) *-*%1$.<%0+ 0:>.  



 2

A8<) &$#.  
 
B 12/($) 410+ &3 -$.6 1*2*5&32+%&+5< +:+/&3&* (* -02(70+ < (* 5#.70+ /-8) .4µ0. !#&< .$+-/( 3 *-.< 
;27%3 /&+ «$ 12/($) 5#.7» *-$&0.0' 4(* *-/ &* µ0"*.6&02* µ#%&<2+* &3) %6"12$(3) ;#%+5<).  
 
!(*28&3?0'&0 -.1., &$ 0E<) -$.6 *-./: D+ 0'(*+ *#&/ -$# «5#.7» 5*+ 8) -2$) &+ < -$+$ -27"µ* «5#.7»; 
N&*( µ0&*5+(3?> %&$ 1>2$ :6$ C<µ*&* µ0&*5+(0'&*+ (:3.*:< µ0&*C7..0+ &3 ?4%3 &$#) &$ %>µ* µ$# :6$ 
C<µ*&* %0 %14%3 µ0 &$ &2*-4A+ < &2'* µ4&2* %0 %14%3 µ0 &3 5*245.* 5..-. M-7210+ -7(&$&0 4(* %3µ0'$ 
*(*;$27) 8) -2$) &$ $-$'$ µ0&*5+(<?35* 5*+ 4(* %*;4) *(&+50'µ0($ &$ $-$'$ µ0&*5+(<?350 %&$ 1>2$ 
(0( -2$50+µ4(8 &$ %>µ* µ$#). N&*( .4µ0 /µ8) /&+ 56.3%0 $ 12/($) < -42*%0 3 >2*, &+ 0'(*+ *52+C>) 
*#&/ -$# 56.3%0 5*+ 8) -2$) &+ 56.3%0; J$+* 0'(*+ 3 *(*;$27 µ$# 0:>; F*) .48 *-/ &>2* /&+ &$ 
02>&3µ* *#&/ 0'(*+ *(*-7(&3&$, $-/&0 µ3 5$#27A0%&0 7:+5*. !-/ &3( 7..3 /µ8) -.0#27 µ3( ?082<%0&0 
µ0 C0C*+/&3&* /&+ $ 12/($) (/,&+ 5*+ *( %3µ*'(0+ *#&/) :0( 5#.7, "+*&' &$ /&+ $ 12/($) 5#.7 µ0 57-$+$ 
&2/-$ 0-+C0C*+>(0&*+ *-/ &3( 0µ-0+2'* µ*) (/1+ /µ8) %#(01>) 5*+ /1+ µ0 &$( ':+$ -7(&$&0 &2/-$).  
 
F0 57-$+$#) 3 :+7.0E3 *#&< <:3 410+ *21'%0+ (* ;*'(0&*+ C*20&<. K$+&$6( &$ 2$./+ &$#) 5*+ 
*(*28&+$6(&*+ "+*&' :0( -02(7 3 >2*. F0 57-$+$#) 7..$#) *24%$#( *#&7 -$# *5$6"$(&*+ 5*+ :0( 
($+7A$(&*+ "+* &$ -/%3 >2* 410+ -027%0+. O *'%?3%3 &$# 12/($# 0'(*+ :+*;$20&+5< "+* &+) -*2*-7(8 
$µ7:0) *(?2>-8( 5*+ *#&/ 0'(*+ µ+* 7-$93 &$# *+,-.-/01-2 ,59;-+. ,10&0 4(* 2*(&0C$6 µ0 &3( 
"#(*'5* < &$( 7(:2* &8( $(0'28( %*) %&+) 22:00 5*+ C2'%50%&0 %&$( &/-$ &$# 2*(&0C$6 %&+) 21:50. J/%$ 
µ*2&#2+57 *2"7 ;*'(0&*+ &/&0 /&+ 5#.7 $ 12/($) µ412+ (* "'(0+ 22:00 3 >2*. !(&'%&2$;*, 410&0 %&+) 
12:00 4(* 2*(&0C$6 µ0 &$( $:$(&$"+*&2/ %*) "+* µ+* :6%5$.3 0E*"8"< -$# &3( *(*C7..*&0 "+* 5*+2/. 
J/%$ "2<"$2* ;*'(0&*+ /&+ 5#.7 &/&0 $ 12/($) *-/ &3( >2* -$# ?* E#-(<%0&0 µ412+ &3( >2* &$# 
2*(&0C$6... O 5*?3µ02+(/&3&7 µ*) 5*+ 3 9#1$.$"'* µ*) 0'(*+ 72235&* %#(:0:0µ4(0) µ0 &3( 4(($+* &3) 
2$<) &$# 12/($#.  
 
!) E05*?*2'%$#µ0 *-/ &>2* 57&+ *5/µ*: :0( µ*) 0(:+*;42$#( $+ %#µC*&+54) *-/90+) "+* &$ 12/($ 
:3.*:< $+ 5.'µ*50) < &* 12$(+57 µ0"4?3 *#&7 5*?’ 0*#&7, *..7 3 ':+* 3 $#%'*, 3 $(&/&3&* &$# 12/($#. 
B+ 5.'µ*50) 5*+ &* µ0"4?3 0'(*+ *(?2>-+(0) %#µC7%0+) -$# 0+%71?35*( *-.7 "+* (* 123%+µ$-$+$6(&*+ 
%&3 5*?3µ02+(/&3&* $2+%µ4(* (12$(+57) µ4&2* 5*+ 4&%+ (* µ-$20' $ 7(?28-$) (* µ+.7 *2+?µ3&+57 "+* 
12$(+54) :+*;$24) («),"% &)* 1B( @,#-» 0'(*+ -+$ -2/%;*&$ *-/ &$ «),"% &)* ) @,#-» 5..-.). B+ 
%#µC7%0+) *#&4) C*%'A$(&*+ %0 $2+%µ4(* -02+$:+57 ;*+(/µ0(*, -.1., &+) ;7%0+) &3) %0.<(3), &+) 4 0-$14), 
&3( -02+%&2$;< &3) "3) "628 *-/ &$( 7E$(7 &3), 5..-.  

 
N.$ *#&/ -$# *-$5*.$6µ0 
+%&$2'* 0'(*+, 5*&7 µ'* 4(($+*, 
3 :+7&*E3 %3µ*(&+5>( 
"0"$(/&8( -7(8 %0 µ+* 0#?0'* 
"2*µµ<. D$ "0"$(/) -$# 
-2$3"0'&*+ 0(/) 7..$# 0'(*+ 
%&3( *2+%&02< -.0#27 &$#. D$ 
"0"$(/) -$# 4-0&*+ 0'(*+ %&3 
:0E+7 -.0#27 &$#. ,&%+ .4µ0 $ 
!! J*"5/%µ+$) J/.0µ$) 
-2$3"0'&*+ &$# I! 

J*"5/%µ+$# J$.4µ$#. L0 *#&/( &$( &2/-$ 0+%7"0&*+ µ+* C*%+5< +:+/&3&* &$# 12/($#: 3 :#(*&/&3&* 
:+7&*E3) &8( "0"$(/&8( -7(8 %0 µ+* 0#?0'* "2*µµ<. !#&< 3 «µ$($:+*%&/&3&*» (4) &$# 12/($# ;*'(0&*+ 
(* 0'(*+ 4(* -$.6 *-./ µ$(&4.$, µ*) 0E#-320&0' /µ8) µ+* 1*27 %&$ (* µ-$2$6µ0 (* %#(0(($$6µ*%&0 
µ0&*E6 µ*), .4"$(&*) 5*+ 5*&*($>(&*) &+ *52+C>) %3µ*'(0+ /&+, -.1., «$ P 4;&*%0 %&$ 2*(&0C$6 µ*) µ0&7 
&$( M». F&$ -*2*-7(8 %1<µ* ;*'(0&*+ 3 +435-/5=µµ01> ?4-*@ *#&<) &3) µ$($:+*%&/&3&*). F&3( 
-02'-&8%3 *#&< :0( #-721$#( -+?*(7 0(*..*5&+57 (µ0..$(&+57) 0(:01/µ0(*: &$ -*20.?/( 0'(*+ 
%#"5052+µ4($ (µ0 &3( 4(($+* /&+ 0µ;*('%?350 57-$+$ 0(:01/µ0($) *..7 5*+ &$ µ4..$( :0( 0'(*+ *($+5&/ 

                                                 
(4) O «µ$($:+*%&/&3&*» *#&< :0( %3µ*'(0+ *-*2*'&3&* 5*+ "2*µµ+5/&3&* &$# 12/($#. L0 &3( 4(($+* -$# &3 
123%+µ$-$+> 0:> %3µ*'(0+ 5*µ-6.3 (0#?0'* < /1+) -7(8 %&3( $-$'* µ-$20' (* #-72E0+ %*;<) :+7&*E3 &8( 
"0"$(/&8( 5*+ /1+ 0-'-0:$ < 0-+;7(0+*.  

D&,#'7*% 
!@,&

E>''(%

& #AB(-C(DEEFG&$ '(&)&$
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– *-.7 µ*) 0'(*+ 7"(8%&$ (#-/ &3( 4(($+* /&+ µ-$20' (* 0µ;*(+%?0' 4(* µ/($( %#"5052+µ4($ 0(:01/µ0($ 
µ0 C7%3 &$ (/µ$ *+&'$# – *-$&0.4%µ*&$)) (5). !(*.6$(&*) .'"$ &3( &0.0#&*'* -2/&*%3 µ-$2$6µ0 (* 
*(*;42$#µ0 /&+ 3 #-0205µ0&7..0#%3 &8( ;#%+5>( -/28( *-/ &$#) 5*&$'5$#) µ+*) 5$+(/&3&*) ?* 
-2$5*.4%0+ %&3 %#(410+* 5$+(8(+57, -02+C*..$(&+57 5*+ $+5$($µ+57 -2$C.<µ*&* %&3( 5$+(/&3&*, < /&+ 
4(* &%+"72$ -$# -4&*E0 57-$+$) *-2/%01&$) %&$ :7%$) -2$57.0%0 %&3 %#(410+* &3 µ0"7.3 *#&< 
-#25*"+7.  
 
J2$%4E&0 /&+ &$ *'&+$ -2$3"0'&*+ 12$(+57 -7(&$&0 &$# *-$&0.4%µ*&$) (*#&/ *5$6"0&*+ '%8) 8) µ+* 
-2$;*(<) :<.8%3, *..7 3 %6"12$(3 ;#%+5< -2$C.3µ*&'A0&*+ -$.6 µ0 *#&< &3( *-.< :<.8%3, /-8) ?* 
:$6µ0 %&3 %#(410+*). L0 *#&/ &$ %50-&+5/ 3 4(($+* &$# 12/($# %#(:4?350 *-/ $2+%µ4($#) 0-+%&<µ$(0) 
5*+ ;+./%$;$#) µ0 &3( *21< &3) =0H09H@H=: (causality), 5*+ 4(*) *-/ &$#) -.4$( %6"12$($#) $2+%µ$6) 
"+* &$ 12/($ *(*;420+ /&+ ,59;-: 3I;=0 @ J0?6H=6@ H@: =0H09H@H=:.  
 
L+* 7..3 -02'-&8%3 µ$($:+7%&*&$# 12/($# (*#&/ -$# ?* *-$5*.$6µ0 3/196µ0- ,59;-), [Raju, 2003], 
*;$27 %0 4(* %6($.$ :#(*&$&<&8( -$# 57?0 ;$27 -2*"µ*&$-$+0'&*+ µ+* *-/ *#&4). K*&7 %#(4-0+*, *#&/ 
-$# 0µ;*('A0&*+ 8) 2$< &$# 12/($# µ-$20' (* *-$:$?0' 8) 4(* :0(:28&/ :+7"2*µµ*. !#&/ -$# 
"(82'A$#µ0 µ/($( %&$ -*2/( 0'(*+ (5*+ -7.+ /-8) -*2*-7(8) 3 05-.<28%3 (0µ;7(+%3) µ+*) 5*+ µ/(3) 
:#(*&/&3&*). @+* &$ µ4..$( µ-$2$6µ0 (* 0+57%$#µ0 $2+%µ4(* -+?*(7 0(:01/µ0(* 5*+ 3 *.<?0+* &3) 
0+5*%'*) µ*) ?* 0-+C0C*+8?0' < ?* *(*+20?0' µ/($ &3 %&+"µ< &3) -2*"µ*&$-$'3%3) &$# %#"5052+µ4($# 
-+* 0(:01$µ4($#. D$ -*20.?/( 0'(*+ :0:$µ4($ (µ0 &3( 4(($+* /&+ 0µ;*('%?350 57-$+$ 0(:01/µ0($) *..7 
&$ µ4..$( 0'(*+ *($+5&/ (µ0 &3( 4(($+* /&+ µ-$20' (* 0µ;*(+%?0' 4(* %6($.$ :#(*&>( 0(:01$µ4(8(). K*+ 
-7.+ 3 *21< &3) *+&+/&3&*) 0'(*+ µ0 57-$+$ &2/-$ -*2$6%*, *..7 %&3 C7%3 0(/) %#(/.$# -+?*(>( (/1+ 
/µ8) +%$-'?*(8() 0(:01$µ4(8(. K7?0 *'&+$ µ-$20' (* -2$5*.4%0+ 4(* %6($.$ :#(*&>( *-$&0.0%µ7&8(, 
?* 0µ;*(+%?0' /µ8) µ/($( 4(*. D$ -$+$ ?* 0'(*+ *#&/ :0( µ-$2$6µ0 (* &$ "(82'A$#µ0 05 &8( -2$&428( 
(./"8 0..+-$6) "(>%3) &8( %#(?35>(), µ-$2$6µ0 /µ8) %0 57?0 4(* :#(*&/ 0(:01/µ0($ (* *-$:>%$#µ0 
05 &8( -2$&428( (a priori) 57-$+$ µ4&2$ -+?*(/&3&*). F&3 ?0>23%3 *#&< C*%'A0&*+ 4(* µ0"7.$ µ42$) &3) 
%&$1*%&+5<) µ0.4&3) &3) ;6%3) 5*+ &8( ;*+($µ4(8( &3) (6).J02+%%/&02* "+* &3( &$-$.$"'* ("08µ0&2'*) 
&$# 12/($# C.. [Raju, 2003] 5*+ %&$ 0:7;+$ 7. O *+&+$52*&'* ((&0&02µ+(+%µ/)) 5*+ 3 %&$1*%&+5/&3&* 
*-$&0.$6%*( "+* -$..$6) *+>(0) &+) :6$ C*%+54) -2$%0""'%0+) "+* &3 µ0.4&3 &8( ;#%+5>( ;*+($µ4(8(. 
D$( &0.0#&*'$ *+>(* -2$%&4?350 µ+* &2'&3, 3 1*$&+5< -2$%4""+%3.   
 

L0 &$ µ#%&<2+$ &$# 12/($# 
*%1$.$6(&*+ $+ ;+./%$;$+, $+ 
µ*?3µ*&+5$', $+ ;#%+5$', $+ 
?0$./"$+ 5*+ $+ -$+3&4). L0 &$ 
12/($ *%1$.<?350 $ J.7&8(*) 
5*+ $ !2+%&$&4.3), 3 J*.*+7 5*+ 
3 K*+(< =+*?<53, $+ I4:0), $+ 
B#-*(+%7:0) 5*+ 7..* *21*'* 
50'µ0(*, *250&$' -2$%852*&+5$' 
;+./%$;$+, 5..-. L0 &$( 12/($ 
0'(*+ %#(:0:0µ4(0) 0-'%3) µ02+54) 
*-/ &+) %3µ*(&+5/&020) 
µ0&*;#%+54) +:40) &$# 5/%µ$# µ*) 
(:#&+5$6 5*+ *(*&$.+5$6): O 
*+8(+/&3&*, 3 &0.+5< K2'%3 &$# 
K#2'$# %&$ -.<28µ* &$# 12/($#, 
3 *?*(*%'* &3) 9#1<), 3 
*(7%&*%3 &8( (052>(, 3 

=3µ+$#2"'* 5*+ 3 5*&7.#%< &3), 3 µ0&0µ9618%3 < µ0&0(%7258%3, *5/µ* 5*+ ;27%0+) &3) ?23%50'*) µ*) 
-.1., 3 45;2*%3 «0+) &$#) *+>(*) &8( *+>(8(», < 3 45;2*%3 &$# %#µC/.$# &3) -'%&08) «-2$ -7(&8( &8( 
                                                 
(5) ,(* -$.6 *-./ -*27:0+"µ* *#&<) &3) 7-$93) 0'(*+ /&+ /&*( -0&7E8 µ+* -4&2* -2$) &* -7(8 *#&<, ./"8 &3) 
C*26&3&*) (*'&+$), ?* -4%0+ -7(&$&0 5*+ *2"/&02* µ0 &$( ':+$ &2/-$ (0.06?023 -&>%3) -2$) &3 "3 (*-$&4.0%µ*). D+ 
?* .4"*&0 /µ8) µ0 C7%3 &* -*2*-7(8 "+* &3( -02'-&8%3 &$# Q3%$6 -$# -02-7&3%0 %&* (027 &3) .'µ(3);  
(6) D$ -02-7&3µ* &$# Q3%$6 %&3 .'µ(3 *-$&0.0' %0 *#&<( &3( -02'-&8%3 4(* *-/ &* :#(*&7 0(:01/µ0(* µ0 
*-0+2$%&7 µ+52< /µ8) -+?*(/&3&* 0µ;7(+%3).  

D&,#'7*%

!@,&

E>''(%

R* µ-$2$6%0  
(* 0'10 %#µC0' ... 

& BCG&$EF&$ '(&)&$
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*+>(8(». F&3( -02';3µ3 -02+5$-< &$# 5*&7 Q87((3 S#*""0.'$# *(*;420&*+: *!( )*+, ;% ( F*4(- 0&" ( 
F*4(- ;% ),(- /(% G#*% 0&" G#*- ;% ( F*4(-% HB/(- ;% -( )*+, ),(- /(% G#*%+. B ':+$) $ Q3%$6) 
*(*;420+ *.*/( 6I,&3# 4#%>97&" =4@ ="#$+$ *( )"9/#B2% #"- ##> >+#" 01,( )/2(/3(+. N.0) *#&4) $+ 
*-$%&2$;4) -2$T-$?4&$#( < 4%&8 #-$($$6( 57-$+* 6-*2E3 12/($#, < µ<-8) 5*+ &3( *21< &3);  
 
O %6"12$(3 ;#%+5< 0-'%3) *%1$.0'&*+ %#%&3µ*&+57 &$#) 5 &0.0#&*'$#) *+>(0), +:+*'&02* /µ8) *-/ &$( 
20$ 5*+ 4-0+&* µ0 &3( 4(($+* &$# 12/($# 5*+ &8( :+*;$20&+5>( &$# *-/908(.  
 
@+* :+0#5/.#(%3 &3) -02*+&428 µ0.4&3) *) ?4%$#µ0 $2+%µ4(* C*%+57 028&<µ*&*:  
 

1. D+ 0'(*+ 12/($); ,10+ 57-$+* $#%+*%&+5< #-/%&*%3; !( #-7210+ $ 12/($) #-<2E0 57-$+* %&+"µ< 
-$# (* µ3( #-<210; R* #-72E0+ 57-$+* %&+"µ< -$# ?* -790+ (* #-7210+ 12/($); 

2. !( $ 12/($) #-7210+ -$+* 0'(*+ 3 %14%3 &$# µ0 &3 ;6%3; J$+* 0'(*+ 3 ?4%3 &$# *(?2>-$# µ4%* 
%&$ 12/($ 5*+ 3 %14%3 &$# µ*A' &$#;  

3. D+ %3µ*'(0+ -*20.?/( 5*+ µ4..$(. D+ 0'(*+ *#&/ -$# $($µ7A0&*+ -*2/(;  
 
J$.6 065$.* ?* :+*-+%&>%$#µ0 /&+ /-8) 5*+ *( 0-+10+2<%$#µ0 (* $2'%$#µ0 &$ 12/($ %0 57?0 µ*) 
-2$%-7?0+* ?* 0'µ*%&0 *(*"5*%µ4($+ (* 123%+µ$-$+<%$#µ0 4(($+0) 5*+ +:40) -$# %10&'A$(&*+ < 
-*27"$(&*+ *-/ &3( 4(($+* &3( $-$'* -2$%-*?$6µ0 (* $2'%$#µ0, 41$(&*) µ+* 5.*%%+5< -02'-&8%3 
5#5.+5$6 $2+%µ$6 (7). I2+%5/µ*%&0 .$+-/( 5*+ 0µ0') %&3 :6%5$.3 ?4%3 -$# C24?350 5*+ $ !". 
!#"$#%&'($). Nµ8), ?* %#(01'%$#µ0 (* *(*;02/µ*%&0 5*+ (* ?4&$#µ0 028&<%0+) "+* &$ 12/($ *5/µ* 5*+ 
*( :0( µ-$2$6µ0 (* :>%$#µ0 4(*( -.<23, *-./ 5*+ +5*($-$+3&+5/ $2+%µ/, /(&*) /µ8) %'"$#2$+ /&+ 
*(*"(82'A$#µ0 "+* -$+$ -27"µ* µ+.7µ0.  
 
D$( 12/($ µ-$2$6µ0 (* &$( 0E0&7%$#µ0 *-/ -$..4) *-/90+): &3 ;+.$%$;+5<, &3( 0-+%&3µ$(+5<, &3 
µ0&*;#%+5<-?0$.$"+5<, &3( 0µ-0+2+5< < 9#1$.$"+5< 7-$93, 5.$.5. N.0) 41$#( &$ 0(:+*;42$( &$#) 
5*?/%$( #-$:0+5(6$#( :+*;$20&+54) -2$%0""'%0+) -$# µ-$20' $ ($#) (* 123%+µ$-$+<%0+ %&3( *(*A<&3%3 
&3) *.<?0+*) µ+*) +:4*).  
 
B+ ;+./%$;$+ *(*A3&$6( µ+* ?082'* 3 $-$'* (* *(&*-$52'(0&*+ %0 ;+.$%$;+57 028&<µ*&* &$# &6-$#: *) 
#-7210+ $ 12/($) 8) $(&/&3&* (:3.*:< #-7210+ *.3?+(7); C) *( $ 12/($) #-7210+ -$+$) &$( :3µ+$62"3%0 
< ->) :3µ+$#2"<?350; ") µ-$20' $ :+*182+%µ/) -*20.?/(&$), -*2/(&$) 5*+ µ4..$(&$) (* 0'(*+ 
*(&+50+µ0(+5/); :) -8) µ-$20' (* 5*&*($3?0' 3 2$< &$# 12/($#; L'* %6"12$(3 *(*%5/-3%3 %&3( 4(($+* 
&$# 12/($# µ0 C7%3 &* -*2*-7(8 028&<µ*&* "'(0&*+ *-/ &$( [Le Poidevin, 2003]. O *(*%5/-3%3 *#&< 
0'(*+ 5#2'8) ;+.$%$;+5<) 12$+7) 5*+ -2$T-$?4&0+ 0.71+%&0) µ*?3µ*&+54) "(>%0+) *-/ &3( -.0#27 &$# 
*(*"(>%&3. 
 
B+ 0-+%&<µ$(0) *%1$.$6(&*+ µ0 &$ 12/($ 5*?/%$( /.* &* ;#%+57 ;*+(/µ0(* 0E0.'%%$(&*+ %&$ 1>2$ 5*+ 
&$ 12/($ 5*+ µ7.+%&* %0 /.0) &+) :#(*&4) 182$12$(+54) 5.'µ*50) -$# *(*;42*µ0 -+$ -7(8. D$ 4(*#%µ* 
-7(&8) "+* &3 µ0.4&3 &$# 12/($# *#&$6 5*?0*#&$6 :/?350 *-/ &$ -02';3µ$ 42"$ &$# Newton «Philoso-
phiae Naturalis Principia Mathematica» (1687) 5*+ &+) %10&+54) *(*&*27E0+) -$# 0-4;020 &$ 42"$ *#&/ 
%&3( 0-$1< &$# 5*+ µ412+ %<µ02*. B Newton -2>&$) :+*&6-8%0 µ0 %*;<(0+* &3( 7-$93 -02' 
*-$.#&/&3&*) 5*+ "2*µµ+5/&3&*) &$# 12/($#, $ $-$'$) 410+ 57-$+* *21< 5*+ ?* 410+ 57-$+$ &4.$) 
-#2$:$&>(&*) *-/ &3( 0-$1< 050'(3 µ412+ %<µ02* µ+* -$.6 µ0"7.3 %#A<&3%3 "+* &$ ?4µ*. !-/ &3( 
*21*+$0..3(+5< "2*µµ*&0'* ?* :+*52'(*µ0 &+) *-/90+) &$# !2+%&$&4.3 %&* «H#%+57», &$# J.7&8(* %&$ 
«D'µ*+$» 5*+ &$# J.8&'($# %&+) «S((07:0)». !-/ &3 P2+%&+*(+5< "2*µµ*&0'* ?* E0182'A*µ0 &$ 42"$ &$# 
!". !#"$#%&'($# $ $-$'$) *%1$.<?350 05&0&*µ4(* µ0 &$ ?4µ* &$# 12/($# %&$ -02';3µ$ %6""2*µµ7 &$# 
“Confessiones”.  
 
                                                 
(7) @+* &$ 12/($ µ-$2$6( (* :$?$6( :+7;$2$+ $2+%µ$', /-8) -.1., B 12/($) 0'(*+ 3 %#..$"< &8( 6H0/µK; (0'(*+ 
µ7..$( 4(*) &0&2+µµ4($) $2+%µ/), -2$%4E&0 &3 .4E3 %&+"µ>(), B 12/($) 0'(*+ *#&/ -$# 0µ-$:'A0+ &* -7(&* *-/ &$ 
(* %#µC$6( H=+H9,5-;= (4µµ0%$) $2+%µ/), -2$%4E&0 &3 .4E3 &*#&/12$(*), B 12/($) 0'(*+ 3 5-> &8( "0"$(/&8( 
-42* *-/ &3( 6H=60µ9H@H= (4(*) *-./) ;+.$%$;+5/) $2+%µ/)). !-/ &3( 7..3 -.0#27, 3 0-+%&<µ3 :'(0+ 4(*( 
;*+($µ0(+57 %8%&/ $2+%µ/ "+* &$ 12/($: B 12/($) *-$&0.0'&*+ *-/ 4(* %#(014) 5*+ $µ$"0(4) µ4%$( %&+"µ>(, %&$ 
$-$'$ 3 57?0 %&+"µ< 410+ µ3:0(+5< :+7250+* ($ -2$%:+$2+%µ/) %#(014) µ4%$ 0'(*+ *µ;'C$.$) 5*?>) :0( #-7210+ 
&2/-$) µ4&23%3) µ0 &/%$ .0-&< :+*µ42+%3 4&%+ >%&0 (* *-$:0+1?0' 3 %#(410+* &$# 12/($#).  
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$" ' !445"$ 657 895457 #6' :";5#5:"$ <$" 6' =!5;5%"$ 
 
,(* *-/ &* µ0"*.6&02* ?4µ*&* -$# *(&+µ0&>-+%0 3 *21*'* 0..3(+5< ;+.$%$;'* *;$2$6%0 &3 %14%3 
*(7µ0%* %&$ "'"(0%?*+, :3.*:< %&+) *..*"4) -$# 0µ;*('A$(&*+ %&$( #.+5/ 5/%µ$ 5*+ %&3( *+>(+* 
-2*"µ*&+5/&3&* &$# B(&$) (8). B J.7&8(*) *(&+µ0&>-+%0 &$ ?4µ* 57($(&*) &3 :+752+%3 *(7µ0%* %&$ B( 
5*+ &$ "'"(0%?*+, &3( *+8(+/&3&* 5*+ &$ 12/($, &3 %5493 5*+ &3( 0µ-0+2'*. @+* &$( J.7&8(* &$ "'"(0%?*+ 
5*+ $ 12/($) 41$#( &3( *21< &$#) %&$ B(. F&$( D'µ*+$ *(*;420+:  
 

./&% ( )&/>,&- /(< 9B#)&%/(- #$1# /( 1;#"(B,4;#3 /(< %& 0"%#$/&" 0&" %& 5#" #<+&,"9/87;0# 
0&" #>9& 9/; +&,3 /(< 90>C/;0# %& /( 03%#" &0*#& )"( *#("( ## /( <)*1#"4#&% J&7@- 
'(")*% /( K)*1#"4#& #$%&" >#I"( (% ## &"@%"& B)&,:; #)"+#$,;9# %& ),(91@9#" 0&" 9/( 
9B#)&% /;% &%3'(4; "1"*/;/&% L &"@%"& CB9; /(< ),(/B)(< =#I$(< H%/(- 8/&% &1B%&/( %& 
##/&C#,7#$ &</(B9"& 9/( 4#%%;#>%( MB#)&%% M0>C/;0# #)(#>%2- %& 1;#"(<,489#" 03)("& 
0"%;/8 #"0*%& /;- &"2%"*/;/&-% =%@ '(")*% >I&5# /3:; 9/(% (<,&%*$ >C/"&:# 0&" /; ,<7#"03 
0"%(B##%; &"@%"& #"0*%& /;- &0$%;/;- 9/;% #%*/;/3 /;- &"2%"*/;/&- & /( 1;#"(B,4;#& )(< 
>+(<## (%(#39#" +,*%(. [D'µ*+$), 37c µ412+ 5*+ 39e].  

 
L0 7..* ./"+* $ J.7&8( ?0820' &$ 12/($ 8) 4(* C*%+5/ &µ<µ* &3) :+*:+5*%'*) 05:<.8%3) &$# N(&$). 
J$..7 12/(+* *2"/&02* $ J.8&'($) ?* *(*-&6E0+ 05&0(4%&*&* &* -*2*-7(8 182'* &$# J.7&8(* 
:'($(&*) µ+* $.$5.328µ4(3 0+5/(* &8( -.*&8(+5>( *-/908( -02' 12/($#. I.. -*2*57&8.  
 
B !2+%&$&4.3) %0 *(&'?0%3 µ0 &$ :7%5*./ &$# %&$ 42"$ &$# [H#%+57, I+C.'$ =, 219b 48) 5*+ 220a] 
*(*;420+ /&+ $ 12/($) :0( 0'(*+ 5'(3%3 *..7 4(* µ4%$( (02"*.0'$) "+* &3 µ4&23%3 &3) 5'(3%3) 5*+ 
%10&'A0+ &$ 12/($ µ0 &+) 4(($+0) &3) *..*"<), &3) 5'(3%3) 5*+ &3) 0E4.+E3). !(*;420+ 1*2*5&32+%&+57  
 

!(B/( 4&, #9/$% ( +,*%(-$ &,"7#*- 0"%89#2- 0&/3 /( ),*/#,(% 0&" B9/#,(%%%% (<0 3,& 
0$%;9"- ( +,*%(- &'', ; &,"7#*% >+#" 0$%;9"- '/(B/( #$%&" ),34#&/" ( +,*%(-$ &,"7#*- 
1;'&18 0"%89#2- & &</* )(< ##/,3/&" 9/; 0$%;9; ## &,"7#* 0&" 9<%#)@- &,"7##$/&" & 
&)* /;% 3)(?; /(< ),*/#,(< 0&" B9/#,(<%%% 1#% #$%&" 3,& 0$%;9; ( +,*%(-$ &''3 2- 
&,"7#* & 0,"/8,"( &,"7#;#>%(<- /(% )#,">+#" ; 0$%;9;(  

 
L02+54) ;$24) $ !2+%&$&4.3) µ+.7 %*( (* 0'(*+ $ 12/($) 5'(3%3, *..7 5*+ %0 *#&4) &+) *-$%&2$;4) 
C0C*+>(0+ /&+ *( 5*+ $ 12/($) 0'(*+ %#(:0:0µ4($) µ0 &3 5'(3%3 0( &$6&$+) :0( 0'(*+ $6&0 3 5#5.+5< 
5'(3%3 &8( $#2*(>( $6&0 57-$+* 7..3 5'(3%3. !(&'?0&* $ 12/($) "+* &$( !2+%&$&4.3 µ0&27&*+ µL67 
&3) 5'(3%3) (3 $-$'* 0'(*+ µ0&2<%+µ3). ,&%+, *(7µ0%* %0 :6$ µ$2;4) 5'(3%3) :+*&0&*"µ4(0) 8) «-2+(» 
5*+ «µ0&7» µ0%$.*C0' 57-$+$ :+7%&3µ* -$# &$ *-$5*.0' 12/($. J7(&8), $ !2+%&$&4.3) ;*'(0&*+ (* 
-+%&060+ /&+ $ 12/($) 0'(*+ 0'&0 µ3--2*"µ*&+5/) 0'&0 0.71+%&* -2*"µ*&+5/): 8 *'2- (<0 #9/"% 8 #*'"- 0&" 
&#<1,@-$ [H#%+57, I+C.'$ =, 10]. I.. 5*+ [Ross, 1993].  
 
B J.8&'($) %&$ &2'&$ C+C.'$ &$# %&3( -02';3µ3 4C:$µ3 S((07:* &$# (J02' *+>($) 5*+ 12/($#) 
*(*;420&*+ 5*&’ *21<( %&3( *+8(+/&3&*:  
 

6</* '(")*% )(< (B/# 8/&% (B/# >) #$%&" &''3 #*%(% #$%&"$ /(< ()($(< ; B)&,:; #$%&" 
9/&/"08 '*42 /(< */" 1#% ##/&I3''#/&" 9/( >) #$%&" 0&" (<1>)(/# >+#" ##/&I';7#$$ 
#$%&" ; &"2%"*/;/&.  

 
F0 4(* 7..$ %3µ0'$ %&3( ':+* S((07:* *(*;420+:  
 

L &"2%"*/;/& #$%&" #"& 528 )(< #$%&" 81; 3)#",( '*42 /(< */" #$%&" *'(% 0&" 1#% 
&%&'$90#" /$)(/& &)* /(% #&</* /;-$ &C(B 1#% >+#" (B/# )&,#'7*% (B/# #>''(% - &% #$+#$ 
1#% 7& 8/&% 528 2- *'(% 7& 8/&% 0(%/3 9/(% (,"9#* /;-.  

 
!;$6 $ J.8&'($) *(*-&6E0+ &+) *-/90+) &$# "+* &3( *+8(+/&3&*, %&3 %#(410+* 0E3"0' -8) $ 12/($) 
0"0'20&*+ *-/ &3( *+8(+/&3&*:  

                                                 
(8) B+ *-/90+) -02' 12/($# &8( -2$%852*&+5>( ;+.$%/;8( -02+"27;$(&*+ %&$ [Kirk et al., 1988].  
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J&7@- *#2- <)8,+# #"& )('<),34#2% CB9; )(< 87#'# %& 1"("0#$ /(% #&</* /;-$ 
#)"'>4(%/&- %& &%&5;/3#" )#,"99*/#,& &)* /;% 0&/39/&9; 9/;% ()($& I,"90*/&%$ &</8 
0"%87;0# 0&" #&5$ 0"%87;0# 0&" ( +,*%(-$ 9<%#+@- ),(- /( >)#"/&$ /( B9/#,& 0&" *+" 
$1"($ &''3 9/( >%& ),34#& ##/3 /( 3''($ 1@9&## 03)("( #80(- 9/;% )(,#$& #&- 0&" 
1;#"(<,489&## /( +,*%( 2- #"0*%& /;- &"2%"*/;/&- %%% . N/9" ; &%;9B+&9/; 1B%&#; /;- 
?<+8- ),@/& >7#9# /(% #&</* /;- 9# +,*%($ /(% ()($( 1;#"(B,4;9# &%/$ /;- 
&"2%"*/;/&-% N)#"/& >129# &</* )(< 1;#"(<,487;0# 1(B'( 9/( +,*%( 03%(%/3- /(% %& 
#$%&" 9/( 9B%('* /(< 9# +,*%( %%% .  

 
B J.8&'($) :3.*:< µ0&*&$-'A0+ &$ µ#%&<2+$ &$# P2/($# %0 4(* 0E'%$# µ4"* µ#%&<2+$ &3( 
:2*%&32+/&3&* µ4%* %&3 5*2:+7 &3) µ3-:2*%&32+/&3&*), < *..+>) %&$ µ#%&<2+$ &3) :3µ+$#2"'*) &$# 
K/%µ$# *-/ &$ !-/.#&$ B(. I.. [J.8&'($), S((07:0)].  
 
B !#"$#%&'($) 0-3207%&350 < &$#.71+%&$( µ0.4&3%0 0(:0.01>) &$#) U0$-.*&8(+5$6) ;+.$%/;$#) 5*+ 
0+:+5/&02* &$( J.8&'($. B ':+$) 0-320*%µ4($) 5*+ *-/ &3 :+:*%5*.'* &$# !2+%&$&4.3 5*+ &8( 
F50-&+5+%&>( :0'1(0+ (* *µ;+C7..0+ "+* &3( -2*"µ*&+5/&3&* &$# 12/($# µ0 C7%3 &$ 0E<) 0-+10'23µ*: 
S;/%$( 57?0 12$(+5/ :+7%&3µ* µ-$20' (* :+*182+%&0' %0 :6$ µ423 4(* -*20.?$(&+5/ 5*+ 4(* µ0..$(&+5/ 
µ/($( *#&7 µ-$2$6( (* 0-05&*?$6(. D$ -*2/( :0( µ-$20' (* 0-05&*?0' "+*&' *( 0-05&0+(/&*( ?* 
µ-$2$6%0 -7.+ (* :+*182+%&0' %0 :6$ µ423 5$5. S( &$6&$+), $6&0 &$ -*20.?/( #-7210+ $6&0 &$ µ4..$(. 
D$ -*20.?/( 410+ -027%0+ *(0-+%&20-&' 5*+ &$ µ4..$( :0( 410+ 42?0+ *5/µ*. K*&7 %#(4-0+* #-7210+ 
µ/($( &$ -*2/(. D$ -*2/( -7(&$&0 -02(7 %0 µ3-6-*2E3. !( &$ -*2/( :0( -02($6%0 &/&0 :0( ?* <&*( 4(* 
-2/%5*+2$ -*2/( *..7 3 *+8(+/&3&*. Nµ8) 57&+ µ-$20' (* 0-+µ35#(?0' µ/($( *( #-7210+. ,&%+, *( &$ 
-*2/( 5*+ &$ -*20.?/( :0( #-721$#( :0( µ-$2$6( (* 0-+µ35#(?$6(. B 12/($) /µ8) ;*'(0&*+ /&+ 
0-+µ356(0&*+ (:0( 0'(*+ /µ8) 3 0-+µ<5#(%3 $6&0 &$# -*2/(&$), $6&0 &$# -*20.?/(&$) 5*+ &$# 
µ4..$(&$)). V2* µ7..$( $ 12/($) :0( µ-$20' (* 0'(*+ -2*"µ*&+5/).  
 
F&$ -2/C.3µ* *#&/ $ !#"$#%&'($) 0'10 :6$ 0-+.$"4): < (* :01?0' /&+ &$ -*2/( #-7210+ (72* µ-$20' (* 
0-+µ35#(?0', 72* (* µ3( -02(70+ -$&4 5*+ 72* (* &*#&'A0&*+ µ0 &3( *+8(+/&3&*) < (* :01?0' /&+ &$ -*2/( 
5*+ &$ µ4..$( 0'(*+ -2*"µ*&+57 *..7 5*&7 57-$+$ &2/-$ 0'(*+ 52#µµ4(* *-/ 0µ7). F&$ 57&8-57&8 $+ 
-2$;<&0) -2$4C.0-*( &$ µ4..$( 5*+ /.$+ µ*) 5$#C*.$6µ0 %&$ ($# µ*) &$ -*20.?/( µ*). O +:4* *#&< 
4%&2090 &$( !#"$#%&'($ %&3( -2$%8-+5< 0µ-0+2'* &$# 12/($#. N.$+ µ*) µ0 57-$+$ &2/-$ µ0&2$6µ0 &$ 
12/($ 5*+ %#"52'($#µ0 12$(+57 :+*%&<µ*&*. ,&%+ $ !#"$#%&'($) %#(:#7A0+ &* 0-+10+2<µ*&* &8( 
%50-&+5+%&>( 0E3">(&*) /µ8) &*#&/12$(* &3( +5*(/&3&7 µ*) (* µ0&2$6µ0 &$ 12/($. L0 *#&/( &$( &2/-$ 
0'(*+ %*( (* :410&*+ /&+ #-7210+ µ/($( &$ -*2/( (4%&8 5*+ *( 0'(*+ -*2$:+5/), 0(> &$ -*20.?/( 5*+ &$ 
µ4..$( #-721$#( µ/($( %&$ ($# µ*) 8) 9#1$.$"+54) :+*:+5*%'0) &3) µ(<µ3) ("+* &$ -*20.?/() 5*+ &3) 
-2$%:$5'*) ("+* &$ µ4..$(). I.. [!#"$#%&'($), SE$µ$.$"<%0+)]. 
 
D$ L0%*'8(* $ R8µ7) !5+(7&3) (1135-1174) %&$ 42"$ &$# Summa Theologica, *(*;420+ &20+) µ$2;4) 
12/($#: F&3( *#%&32< &$# 4(($+* 0'(*+ µ+* 5*&7%&*%3 :+*:$1<) µ0 *21< 5*+ &4.$) 5*+ 0;*2µ/A0&*+ µ/($ 
%&* "<+(* %>µ*&* 5*+ &* ;*+(/µ0(*. O :06&023 7-$93 *;$27 &3( !+8(+/&3&* -$# 0'(*+ 712$(3 5*+ 
-2$(/µ+$ &$# R0$6. O &2'&3 (./012) µ$+7A0+ µ0 &$ 12/($ -$# 410+ *21< 5*+ /1+ &4.$). !#&< 3 µ$2;< 
12/($# *;$27 &$#) *""4.$#), &* $#27(+* %>µ*&* 5*+ &+) +:40) (9).  
 
@+* µ+* 0-+%5/-3%3 &8( +:0>( "+* &$ 12/($ %0 :+7;$2* ?23%50#&+57 5*+ ;+.$%$;+57 206µ*&* &3) 
*21*+/&3&*) µ412+ &$ L0%*'8(* C.. [Sorabji, 1983]. @+* µ+* "0(+5/&023 0-+%5/-3%3 &3) 4(($+*) &$# 
12/($# %#µ-02+.*µC7($(&*) 5*+ &+) 0-+%&3µ$(+54) *-/90+) *-/ &3( 0-$1< &$# Newton µ412+ &3 
%6"12$(3 ;#%+5< C.. [L-*:$"+*((75+), 2000] 5*+ -*2*-$µ-4) -$# *(*;42$(&*+ 050'.  
 
 

                                                 
(9) F0 "0(+54) "2*µµ4) $+ µ$($?0G%&+54) ?23%50'0) :41$(&*+ /&+ $ R0/) :3µ+$62"3%0 &$ F6µ-*( 5*+ #-7210+ 4E8 *-/ 
&$ 12/($ 5*+ &$ 1>2$. !#&/) $ *+>(+$) R0/) #-7210+ 4E8 *-/ &$ F6µ-*( 5*+ :0( 4210&*+ %0 *(&'?0%3 µ0 &3( 
*(&'.393 &3) %6"12$(3) ;#%+5<) "+* &3 :3µ+$#2"'* &$# F6µ-*(&$) (5*+ 5*&7 %#(4-0+* &$# 1>2$# 5*+ &$# 12/($#) 
µ4%8 &3) µ0"7.3) 4523E3) (Big-Bang). K*&*.35&+57, $+ %6"12$($+ ?0$./"$+ :41$(&*+ /&+ $ R0/) :3µ+$62"3%0 &$ 
Big-Bang, *..7 $ ':+$) #-7210+ 4E8 *-/ &$( 12/($. 
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%" ' !445"$ 657 895457 #6' :7#"<'  
 
B Isaac Iarrow, V"".$) ;#%+5/) &$# 17$# *+>(* .40+ /&+ ( +,*%(- <)3,+#" &%#:3,/;/& &)* /;% 0$%;9; 0&" 
<)8,+# &0*#& 0&" ),"% &)* /;% &,+8 /;- 1;#"(<,4$&- &)* /(% G#*. B Isaac Newton (1642-1727, µ*?3&<) 
&$# Iarrow 5*+ C*?6&*&* 0-320*%µ4($) *-/ &+) +:40) &$#) *(*;420+:  
 

H &)*'</(-$ ( &';7"%*- 0&" #&7;#&/"0*- +,*%(-$ &)* /; CB9; /(< ,>#" )3%/(/# 
(#("*#(,C&$ +2,$- 9+>9; ## ($/"18)(/# #:2/#,"0*$ 0&" ## >%& 3''( *%(#& &)(0&'#$/&" 
*1"3,0#"&+% M+#/"0*-$ C&"%(##%"0*- 0&" 0("%*- +,*%(- #$%&" /( &"97;/* 0&" #:2/#,"0* 
#>/,( /;- 1"3,0#"&- #>9& &)* /; 0$%;9;$ ( ()($(- 9<%872- +,;9"#()("#$/&" &%/$ /(< 
&';7"%(B +,*%(<3 *)2- #"& @,&$ >%&- #8%&-$ >%& >/(-% 

 
=3.*:<, 5*&7 &$( Newton, $ 12/($) 5*+ $ 1>2$) *-$&0.$6( µ+* 7-0+23 :0E*µ0(< "+* /.* &* "0"$(/&* 5*+ 
*#&< 3 :0E*µ0(< #-7210+ µ0 < 182') &* "0"$(/&*. B 12/($) 5*+ $ 1>2$) :0( 41$#( #.+5< #-/%&*%3, *..7 
0'(*+ %*( (* 41$#( #-/%&*%3 µ0 &3( 4(($+* /&+ 0'(*+ *(0E72&3&* *-/ &3( 6.3 < &3( 5'(3%3 < 
$-$+$#:<-$&0 7..$# 05&/) &$# ?0$6. S:> "'(0&*+ µ+* %3µ*(&+5< &$µ< %&3( -2$%-7?0+* 5*&*(/3%3) &$# 
12/($#. F6µ;8(* µ0 &$( Newton, $ 1>2$) 5*+ $ 12/($) ?* #-<21*( *5/µ3 5+ *( :0( #-<21*( &* ;#%+57 
*(&+50'µ0(* 5*+ "0"$(/&* %&$ %6µ-*(. B Newton <&*( "0(+57 7(?28-$) -$# *%1$.$6&*( µ0 &* 
-(0#µ*&+57 5*+ &* ?0$.$"+57 A3&<µ*&* (*-/ &3 12+%&+*(+5< 7-$93). O +%1#2< ?23%50#&+5< -'%&3 &$# 
<&*( 0(:01$µ4(8) *#&< -$# &$( $:<"3%0 %&3( :+*&6-8%3 &3) 4(($+*) &$# =49.+H-+ 12/($#, 3 %3µ*%'* 
&$# $-$'$# *(*+24?350 < &$#.71+%&$( *µ;+%C3&<?350 5*&7 &$( 20$ *+>(* µ0 &+) 02"*%'0) &$# Einstein µ0 
&3( "0(+5< 5#2'8) (5*+ &3( 0+:+5<) %10&+5/&3&*. B+ *-/.#&0) ?082'0) "+* &$ 12/($ 5#2+7213%*( 
-02+%%/&02$ &$( 18$ 5*+ 19$ *+>(*, 0(> $+ %10&+5+%&+54) ?082'0) 5#2+7213%*( %&$ µ0"*.6&02$ µ42$) &$# 
20$# *+>(*. 
 
J2$%4E&0 &>2* %0 &+ ?23%50#&+5$6) µ-0.7:0) µ*) C7A0+ 3 ?0>23%3 &$# Newton: !#&/ -$# #-$526-&0&*+ 
%&+) +:40) &$# 0'(*+ /&+ *(, -2$) %&+"µ<, <&*( -.<28) "(8%&< 3 5*&7%&*%3 &$# %6µ-*(&$) &/&0, ?* 
µ-$2$6%*µ0 (* 0E*%;*.'%$#µ0 &3( -2/"(8%3 /.8( &8( µ0..$(&+5>( 5*&*%&7%08( µ0 *-/.#&3 *52'C0+* 
5*?>) 0-'%3) 5*+ &3( "(>%3 /.8( &8( -*20.?$(&+5>( 5*&*%&7%08(. K*+ *( 0'(*+ 4&%+ &* -27"µ*&*, %0 
*#&<( &3( -02'-&8%3 -$# -70+ 72*"0 3 -02';3µ3 0.06?023 C$6.3%3 &$# *&/µ$#;  
 
B Leibniz *(&'?0&* µ0 &$( Newton :0 :410&*+ &3( *(&+50+µ0(+5< #-/%&*%3 &$# 12/($#, *-$;06"$(&*) 
4&%+ 5*+ -2$C.<µ*&* &$# *(8&428 &6-$#. O C*%+5< 7-$93 &$# Leibniz "+* &$ 12/($ 0'(*+ /&+ *#&/) 
:3µ+$#2"0'&*+ *-/ &* "0"$(/&* 5*+ /1+ &$ *(&'%&2$;$ (... 0&" ( +,*%(- 7#2,(B##%(- +2,$- C&"%*##%& 
#$%&" >%&- &0&/&%*;/(- #B7(-), [Alexander, 1998].  
  
O %6"12$(3 ;#%+5< :410&*+ "0(+57 /&+ $ 12/($) E05'(3%0 (* #-7210+ 5*&7 &$ Big-Bang. D$ ':+$ &$ Big-
Bang :0( µ-$20' 5*( (* ?0823?0' 8) &$ -2>&$ "0"$(/), "+*&' 4(* "0"$(/) -2$T-$?4&0+ &3( 6-*2E3 &$# 
12/($#. !-/ &3( 7..3 µ02+7, &$ Big-Bang :0( µ-$20' (* *-$:$?0' %0 57-$+$ *'&+$, "+*&' 3 %14%3 *+&'$# 
*-$&0.4%µ*&$) #-7210+ µ/($( µ4%* %&$ 12/($. K*&7 %#(4-0+* &$ Big-Bang *-.7 %#(4C3. M-7210+ µ+* 
0(:+*;42$#%* 7-$93 -$# *(*;420+ /&+ 3 %6"12$(3 ;#%+5< (:3.*:< 3 ;#%+5< &$# :#&+5$6 5/%µ$#) 
$;0'.0+, 5*&7 57-$+$ .*(?7($(&* 4%&8 &2/-$, (* 0'(*+ -$.+&+57 $2?< 5*+ %0 *2µ$('* µ0 &+) 0-+52*&$6%0) 
?23%50#&+54) -0-$+?<%0+). M-/ *#&< &3( 7-$93 &$ Big-Bang *-$&0.0' &3( *21< &3) =3µ+$#2"'*) 3 $.+5< 
5*&*%&2$;< &3) $-$'*) ?* *-$&0.0' &$ &4.$) &3) 5*+ &$ $2+%&+5/ &4.$) &$# 12/($#. B+ +:40) *#&4) 0'(*+ 
%6µ;8(0) µ0 &$ 12+%&+*(+5/ µ$(&4.$ &$# 5/%µ$# -$# *(7µ0%* %&* 7..* ?0820' &$ 12/($ µ3-5#5.+5/. O 
7-$93 *#&< *(*.60&*+ %&$( [Raju, 2003]. F&3( ':+* µ$($"2*;'* *(*-&6%%$(&*+ *(*.#&+57 $+ %#(?<50) 
-$# $:<"3%*( &$( Newton %&3 :+*&6-8%3 &3) "2*µµ+5<) 5*+ *-/.#&3) 7-$93) "+* &$ 12/($ 5*?>) 5*+ $+ 
0-+%&3µ$(+5$' ./"$+ "+* &$#) $-$'$#) $+ (/µ$+ &3) 5'(3%3) &$# Newton 41$#( %$C*27 0(($+$.$"+57 
-2$C.<µ*&* %0 %14%3 µ0 &$( &2/-$ -$# 0(%8µ*&>($#( &3 12$(+5< µ0&*C.3&< (10). B+ *-/90+) *#&4) *( 
5*+ :0( %&02$6(&*+ -28&$&#-'*) 5*+ .$"+5<) C7%3) 0( &$6&$+) :0( "'($(&*+ :05&4) *-/ &3 %3µ02+(< 
0-+%&3µ$(+5< 5$+(/&3&*.  

                                                 
(10) !E'A0+ (* *(*;02?0' /&+ $ Newton E/:090 50 12/(+* *-/ &3 A8< &$# "+* (* %#""2790+ µ+* 055.3%+*%&+5< 
+%&$2'* -2$%-*?>(&*) (* :0'E0+ &$( &2/-$ -$# $ 5.<2$) -*2*172*E0 &3 I'C.$ "+* (* +5*($-$+<%0+ &+) 5$%µ+54) 
0-+:+>E0+) 5*+ *(7"50) &$#. O $.$5.328µ4(3 µ$2;< *#&>( &8( 10+2$"27;8( 400 12/(+* µ0&7 &$ ?7(*&$ &$# New-
ton :0( 0'(*+ *5/µ* :+*?4%+µ3 %&$ *(*"(8%&+5/ 5$+(/.  



 8

 
B+ +:40) &$# Newton /&+ :3.*:< $ 1>2$) 5*+ $ 12/($) 0'(*+ E0182+%&$', $µ$+/µ$2;$+ 5*+ *-/.#&$+, 
*µ;+%C3&<?35*( 5*+ &0.+57 *-$22';?35*( -*2/.$ -$# 0'(*+ "0(+57 :05&/ /&+ $+ (/µ$+ &$# .0+&$#2"$6( 
-72* -$.6 5*.7 %&3 %#(&2+-&+5< -.0+$93;'* &8( -02+-&>%08( (11). F<µ02* 3 ;#%+5< :410&*+ &$ 1>2$ 
5*+ &$ 12/($ 8) 4(* H3H5=J0?6H=H- ,75-,5-;019 6+;3,L:, 0(&/) &$# $-$'$# &* 12$(+57 5*+ 182+57 
:+*%&<µ*&* 0E*2&>(&*+ *-/ &3 %10&+5< 5'(3%3 &$# -*2*&323&< 5*+ &$# -*2*&32$6µ0($#. L0 *#&/( &$( 
&2/-$ 0+%7"0&*+ 3 4(($+* &$# 6,3H01-2 ,59;-+ 5*+ 3 4(($+* &$# -*2/(&$) "'(0&*+ -+$ -.$#2*.+%&+5<.  
 
D3( -+$ 0(:+*;42$#%* 5*+ %*"3(0#&+5< 7-$93 "+* &$ 12/($ :+*&6-8%0 $ !G(%&7+( (5*&7 7..$#) -2>&$) 
$ Poincaré) %&3 -02';3µ3 S+:+5< R082'* &3) F10&+5/&3&*) (SRF). O 7-$93 *#&< 0'(*+ 0-+%&3µ$(+5$6 
1*2*5&<2*, *..7 410+ 0-'%3) 5*+ 7..0) -2$05&7%0+) 5*+ 57-$# %#(*(&7 &3 ;+.$%$;'*. B Reichenbach &3 
:05*0&'* &$# ’60 4:8%0 µ+* %*;< ;+.$%$;+5< 12$+7 %&+) *-/90+) &$# Einstein, [Reichenbach, 1958]. O 
SRF C*%'A0&*+ %&* 0E<) :6$ C*%+57 *E+>µ*&*:  
 

1. B+ ;#%+5$' (/µ$+ 0'(*+ $+ ':+$+ %0 /.* &* *:2*(0+*57 %#%&<µ*&* *(*;$27).  
2. O &*16&3&* &$# ;8&/) %&$ 50(/ 410+ %&*?02< &+µ< *(0E72&3&* *-/ &3 &*16&3&* &3) -3"<) < &$# 

-*2*&323&<. 
 
D$ -2>&$ *E'8µ* #-$($0' /&+ :0( #-7210+ 57-$+$ *-/.#&$ %6%&3µ* *(*;$27) (%0 *(&'?0%3 µ0 &+) 
*-/90+) &$# Newton). F&$#) (/µ$#) &$# Newton :6$ %#%&<µ*&* *(*;$27) -$# 5+($6(&*+ µ0 %&*?02< 
&*16&3&* 0'(*+ +%$:6(*µ*. !( /µ8) &$ 4(* %6%&3µ* 0-+&*16(0+ 8) -2$) &$ 7..$ &/&0 &* :6$ %#%&<µ*&* 
-*6$#( (* 0'(*+ +%$:6(*µ*. B+ (/µ$+ &$# Newton 0E*2&>(&*+ *-/ &3( 0-+&71#(%3 5*+ /1+ *-/ &3( 
&*16&3&* (%0 *(&'?0%3 µ0 &3 SRF -$# 0+%4210&*+ 3 &*16&3&* &$# %>µ*&$) 5*+ 3 &*16&3&* &$# ;8&/)). F0 
4(* 0-+&*1#(/µ0($ %6%&3µ* µ-$20' (* C20?0' 3 0-+&71#(%< &$# *..7 %0 4(* %&*?027 5+($6µ0($ %6%&3µ* 
:0( µ-$20' (* -2$%:+$2+%?0' *-$.6&8) 3 &*16&3&7 &$# (:3.*:< /&*( :6$ &2*'(* C2'%5$(&*+ %0 4(* 
%&*?µ/ 5*+ &$ 4(* *-/ &* :6$ *21'%0+ (* 5+(0'&*+, &/&0 57-$+$) -*2*&323&<) -$# C2'%50&*+ %0 4(* *-/ &* 
:6$ &2*'(* :0( µ-$20' (* 5*&*.7C0+ *( 5+(0'&*+ &$ &2*'($ &$# < &$ :+-.*(/ &$#).  
 
O ,59;-: 6H@; B0J01> M375I= H@: $,3H019H@H=:  
 
D$ C*%+5/ *-$&4.0%µ* &3) SRF *(*;420&*+ %&$ /&+ &$ 12$(+5/ :+7%&3µ* µ0&*E6 :6$ "0"$(/&8( :0( 0'(*+ 
%&*?02/ "+* /.$#) &$#) -*2*&323&4) *..7 0E*2&7&*+ *-/ &+) %10&+54) &*16&3&0) &8( -.*+%'8( *(*;$27) 
*#&>( &8( -*2*&323&>(. B Sinstein &$ 1905, #-$%&<2+E0 -8) &$ 12$(+5/ :+7%&3µ* (5*+ 3 *-/%&*%3) 
µ0&*E6 :6$ "0"$(/&8( 0E*2&7&*+ *-/ &$ %6%&3µ* *(*;$27) &$# -*2*&323&<. «K7?0 «%>µ*-*(*;$27)» 
410+ &$( :+5/ &$# %#"5052+µ4($ 12/($ 5*+ µ<5$). S7( :0( -.32$;$23?$6µ0 "+* &$ %>µ*-*(*;$27) %&$ 
$-$'$ *(*;420&*+ µ+* 12$(+5< %&+"µ<, &/&0 :0( #-7210+ 5*(4(* (/3µ* %&3( :<.8%3 &3) 12$(+5<) %&+"µ<) 
0µ;7(+%3) 0(/) "0"$(/&$).  
 
D$ -+$ 1*2*5&32+%&+5/ -*27:0+"µ* &3) :+*%&$.<) &$# 12/($# (12) *-$&0.0' '%8) &$ -*27:$E$ &8( 
:+:6µ8(: !) #-$?4%$#µ0 /&+ µ/.+) "0((+$6(&*+ :':#µ* %&4.($#µ0 &$ 4(* *-/ &* :#$ %&$ :+7%&3µ* µ0 4(* 
-72* -$.6 "2<"$2$ :+*%&3µ/-.$+$. D$ 2037 0-+%&24;0+ &$ :+*%&3µ/-.$+$ %&3 "3 5*+ $ :':#µ$) C"*'(0+ 
4E8 5*+ µ0 45-.3E3 :+*-+%&>(0+ /&+ $ *:0.;/) &$# 410+ µ0"*.>%0+ 5*+ 0'(*+ 52 12$(>( 0(> $ ':+$) 0'(*+ 
*5/µ* 32 12$(>(. !#&/) 0'(*+ $ ./"$) -$# -$..$' 7(?28-$+ %#(:4$#( &3( :+*%&$.< &$# 12/($# µ0 &* 
&*E':+* %&$ 12/($. J27"µ*&+ *( %50;&$6µ0 /&+ "+* &$( *%&2$(*6&3 :':#µ$ 41$#( -027%0+ µ/.+) 32 12/(+* 
/&*( *#&/) 0-+%&2490+ %&3 "3 ?* 41$#( -027%0+ 52 12/(+*. V2* $ :':#µ$) *#&/) %&3( -2*"µ*&+5/&3&* 

                                                 
(11) O *-$%&$.< &$# :+*%&3µ/-.$+$# «!-/..8(» %&$ :+7%&3µ* C*%'%?350 %&$#) (/µ$#) &3) U0#&>(0+*) 
µ31*(+5<). O U0#&>(0+* µ31*(+5< :0( 410+ +%16 µ/($ "+* &*16&3&0) 5$(&7 %&3( &*16&3&* &$# ;8&/).  
(12) O %14%3 -$# 05;27A0+ &3 :+*%&$.< &$# 12/($# 0'(*+ 3 *5/.$#?3:  

0

2

21

4
4

1
5

!
! "

#

,  

/-$# 1  0'(*+ 3 &*16&3&* &$# 5+($6µ0($# %#%&<µ*&$) *(*;$27), 5  3 &*16&3&* &$# ;8&/), 04!  0'(*+ &$ 12$(+5/ 

:+7%&3µ* %&$ 5+($6µ0($ %6%&3µ* *(*;$27) 5*+ 4!  &$ 12$(+5/ :+7%&3µ* %&$ *5'(3&$ %6%&3µ* *(*;$27). 
J02+%%/&02* "+* &3( SRF 5*+ &3 @RF C.. -.1., [L+1*3.':3), F;*2(7) 2005]. 
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410+ 57(0+ 4(* &*E':+ %&$ µ4..$(. W2*'$) &2/-$) "+* (* µ4(0+ 5*(0') (4$). ,&%+ :0( 0'(*+;  
 
!) :$6µ0 /µ8) µ+* 0(:+*;42$#%* 7-$93 &$# -*27:$E$# *#&$6. B (0>&02$) :':#µ$) +%1#2'A0&*+ /&+ ?* 
-02'µ0(0 (* C20+ &$( *:0.;/ &$# (0>&02$ *-/ &$( ':+$ "+*&' %&3( -2*"µ*&+5/&3&* 3 "3 0'(*+ -$# 
*-$µ*526(0&*+ µ0 -72* -$.6 µ0"7.3 &*16&3&* *-/ &$ :+*%&3µ/-.$+$. F&3( -2*"µ*&+5/&3&* :'5+$ 410+ $ 
-*2*&323&<) -$# C2'%50&*+ %&3 "3. =/?35*( -$..4) *-/90+) "+* &3( 02µ3(0'* *#&$6 &$# -*2*:/E$#, 
µ'* 05 &8( $-$'8( *(*;420+ /&+ $+ 0E+%>%0+) &3) %10&+5/&3&*) 0;*2µ/A$(&*+ µ/($( *-/ -*2*&323&4) 
-$# :0( µ0&*C7..$#( &3 &*16&3&* < &3( 5*&06?#(%< &$#). @+* &$( *%&2$(*6&3 :':#µ$ µ0&*C7..$(&*+ 
5*+ &* :6$ 5*+ 5*&7 %#(4-0+* :0( +%160+ 3 :+*%&$.< &$# 12/($#. D$ µ$(&4.$ &$# Einstein -$# 
:+*&#->(0&*+ µ4%8 &3) ?082'*) &3) %10&+5/&3&*) 4:8%0 &$ 4(*#%µ* "+* µ+* µ0"7.3 %#A<&3%3 %10&+57 
µ0 &* &*E':+* %&$ 12/($. I.. -.1., [Al-Khalili, 1999].  
 
B Minkowski ($ $-$'$) <&*( :7%5*.$) &$# Einstein) &$ 1908 0'10 µ+* µ0&*;#%+5< +:4* %0 %14%3 µ0 &$ 
12/($. X&*( $ -2>&$) -$# %#(0+:3&$-$'3%0 -8) $ 182/12$($) 0'(*+ µ+* 4(($+* -$.6 -+$ ?0µ0.+>:3) *-/ 
/&+ $ 1>2$) < $ 12/($) E0182+%&7. D$ µ0&*;#%+5/ %#µ-42*%µ* &3) +:4*) *#&<) 0'(*+ -8) *#&/ -$# 
1*2*5&32'A0&*+ &*#&/12$($ *-/ :6$ -*2*&323&4) %&3( -2*"µ*&+5/&3&* :0( µ-$20' (* #-72E0+ µ0 
*-/.#&$ &2/-$ -*27 µ/($( µ0 %10&+5/. B ./"$) 0'(*+ /&+ &$ «&*#&/12$($» *-*+&0' &*#&$%3µ'* &/%$ %&$ 
1>2$ /%$ 5*+ %&$ 12/($. D4&$+* &*#&$%3µ'* #-7210+ µ/($( *( &*#&'A$(&*+ $+ :6$ -*2*&323&4).  
 

F&$ *-.$-$+3µ4($ %1<µ* -$# C.4-$#µ0 :'-.* 
;*'(0&*+ 3 0+5/(* &8( 0-+;*(0+*5>( 5#µ*&+%µ>( 
-$# :3µ+$#2"<?35*( *-/ &$ 2'E+µ$ µ+*) -4&2*) %&$ 
(02/, 8) 0(/) *(0%&2*µµ4($# 5>($# µ0 :6$ 182+54) 
("+* 0#5$.'*) 5*+ µ+* 12$(+5< %#(&0&*"µ4(3. O 
*(7"(8%3 &3) 0+5/(*) :0( 0'(*+ 065$.3: *#&/ -$# 
:0'1(0+ &$ %1<µ* 0'(*+ 3 0+5/(* -$# ?* 0'1*µ0 *( 
µ-$2$6%*( $+ *+%?<%0+) µ*) < 57&+ 7..$ (* 
*(&+.*µC7($(&*+ &$ 1>2$ µ=NI µ0 &$ 12/($. F0 *#&< 
:3.*:< &3( -02'-&8%3 41$#µ0 &3 %#($.+5< 
182$12$(+5< 0E4.+E3 0(/) ;*+($µ4($# -*2$6%* 
%#(01>) «µ-2$%&7 %&* µ7&+* µ*)». D$ -7(8 µ42$) 
&3) 0+5/(*) :0'1(0+ µ+* -2*"µ*&+5< ;8&$"2*;'* &$# 
;*+($µ4($# &3) 2'93) µ4%* %&$ (02/.  
 
L0 C7%3 &3( $-&+5< &$# Minkowski, &$ %6µ-*( 
(:3.*:< &$ %6($.$ &$# 1>2$# 5*+ &$# 12/($#) 
-2$%$µ$+7A0+ µ0 4(* 5$#&' (&0%%728( :+*%&7%08( – 
3 182+5>( 5*+ µ'*) 12$(+5<)). F0 *#&/ &$ µ$(&4.$ – 
5$#&' /.$ &$ -*20.?/(, -*2/( 5*+ µ4..$( 
05&#.'%%$(&*+ -*"8µ4(* µ-2$%&7 µ*) 

%#(#-721$(&*). =0( #-7210+ 5*µ'* :+752+%3 *(7µ0%* %&$ -*20.?/( 5*+ &$ µ4..$(, &$ $-$'$ µ0 C7%3 
*#&< &3 ?0>23%3 0'(*+ -2$5*?$2+%µ4($. L0 *#&/ &$( &2/-$, 57?0 %6%&3µ* *(*;$27) (< %>µ* 
*(*;$27)) :+*182'A0+ &$ 182/12$($ %0 :+*;$20&+54) 12$(+54) 5*+ 182+54) :+*µ02'%0+) µ3( 0-+&24-$(&*) 
&3( 6-*2E3 0(/) -*"5/%µ+$# «&>2*» (Relativity Of Simultaneity). I.. [Al-Khalili, 1999]. O 4(($+* *#&$6 
&$# 5$#&+$6 410+ $2+%µ4(0) 0(:+*;42$#%0) -2$05&7%0+). D$ µ4..$(, &$ -*2/( 5*+ &$ -*20.?/( 0'(*+ *(7 
-7%* %&+"µ< :+*?4%+µ*, :3.*:< /.3 3 *(&+50+µ0(+5< -2*"µ*&+5/&3&* *-.7 #-7210+ 5*+ &'-$&0 &0.+57 :0( 
*..7A0+ %&$ -*"8µ4($ 182/12$($. O +:4* *#&< %&3( $./&3&7 &3) 0'(*+ %#"5.$(+%&+5<. ,(*) µ0"7.$) 
%&$1*%&<) &$# -02*%µ4($# *+>(* $ P. Uspenskii %&$ -02';3µ$ %6""2*µµ7 &$# «,(* (4$ -2/&#-$ &$# 
%6µ-*(&$)» µ0.0&7 05&0(>) &3( +:4* &3) &4&*2&3) :+7%&*%3) *-/ µ+* -02+%%/&02$ µ0&*;#%+5< %5$-+7 
182') /µ8) (* *-$5/-&0&*+ *-/ &$ µ*?3µ*&+5/ ;$2µ*.+%µ/, /(&*) 5*+ $ ':+$) µ*?3µ*&+5/). D$ ?4µ* 
/-8) &$ µ0.0&7 $ Uspenskii 0'(*+ &027%&+$ 5*+ +:+*'&02* 0(:+*;42$( "+’ *#&/ 5*+ ?* *-$&0.4%0+ 
*(&+50'µ0($ µ+*) 0-/µ0(3) 02"*%'*).  
 
B µ*?3µ*&+5/) Hermann Weyl :+*&#->(0+ $2+%µ4(0) 0(:+*;42$#%0) *-/90+) %0 %14%3 µ0 &+) -*2*-7(8 
+:40): H &%/"0#"##%"0*- 0*9#(- &)'3 <)3,+#" 1#% 9<#I&$%#"% E*%(% ; 9<%#$1;98 #&- %%% #$%&" 9&% #"& 
1"&1"0&9$& )(< 0"%#$/&" ),(- /& ##),*- 9/( +,*%(% K)(9/;,$5#" 1;'&18 ( 6/78 */" )&,*/" /$)(/# 1#% 
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&''35#" )(/> 9/(% /#/,&1"39/&/( +2,*+,(%($ ; 9<%#$1;98 #&- 0"%#$/&" ## 03)("(% /,*)( #>9& 9# &</* /( 
0(</$ 0&" >/9" >+(<## /;% &$97;9; #"&- &#$ ##/&I&''*##%;- )&,(B9&- 9/"4#8-.  
 
B Weyl +%1#2'A0&*+ /&+ *#&/ 0'(*+ µ+* 90#:*'%?3%3. Nµ8) 3 5'(3%3 /%$ *-*&3.< 5*+ *( 0'(*+ 
%#(0-7"0&*+ (57-$+*) µ0&*C$.< 5*+ 3 &0.0#&*'* *-*+&0' &3( -72$:$ &$# 12/($#. !( .$+-/( 3 %#(0':3%< 
µ*) C+>(0+ &3 µ0&*C$.< &$# 12/($# &/&0 *#&< (3 %#(0':3%3) ?* -24-0+ (* C2'%50&*+ %&$ 0E8&02+5/ &$# 
%&*&+5$6 182/12$($#, [Al-Khalili, 1999].  
 
N.3 3 %6"12$(3 ;#%+5< (*-/ &$ 0-'-0:$ &8( #-$*&$µ+5>( %8µ*&+:'8( µ412+ &$ %#µ-*(&+5/ 0-'-0:$), 
/-8) *(*;420+ 5*+ $ ':+$) $ Hawking +%$22$-0' %&3 5/93 *(7µ0%* %&3 ?23%50'* 5*+ &3( 0-+%&<µ3. 
M-721$#( $2+%µ4(* µ0"7.* 206µ*&* %5493) &$# Hawking, &$# Penrose 5*+ &$# Prigosine %10&+57 µ0 &$ 
%6µ-*(, &$ 1>2$ 5*+ &$ 12/($. !E'A0+ (* %3µ0+>%$#µ0 /&+ 4(* µ0"7.$ µ42$) &3) 02"*%'*) &$# Penrose 
5*+ µ/($( *;$27 &$ /2"*($ µ0 &$ $-$'$ $ 7(?28-$) -2$%-*?0' (* 5*&*($<%0+ &* µ#%&<2+* &$# 
%6µ-*(&$), :3.*:< &$( ':+$ &$( ($# &$#. I.. &$ 0E*+20&+57 &$.µ32/ &$# 42"$ «B (4$) !#&$527&$2*);».  
 
 

&" 65 ?!;5# 657 895457" $4$#69!@"A!# B"$B"<$#"!# <$" !4695."$ 
 
F<µ02* *250&$' ;#%+5$' 0-+%&<µ$(0) (µ0 C7%3 5#2'8) &+) ?082<%0+) &$# Minkowski 5*+ &$# Einstein) 
:0( -+%&06$#( -8) $ 12/($) 240+ *-/ &$ -*20.?/( -2$) &$ µ4..$(. !(&'?0&* -+%&06$#( -8) &* "0"$(/&* 
*-.7 0(#-721$#( %&$( 182$12/($ (13). L0 C7%3 &3 ?0>23%3 *#&< $ *(&+50+µ0(+5/) 5/%µ$) *-.7 0'(*+, 
:0( #-7210+ 5*µ+7 $(&$.$"+5< :+*;$27 µ0&*E6 &$# -*20.?/(&$), &$# -*2/(&$) 5*+ &$# µ4..$(&$), 
*52+C>) /-8) :0( #-7210+ 5*µ+7 $(&$.$"+5< :+*;$27 µ0&*E6 &$# «0:>» 5*+ &$# «050'». O +:4* *#&< 
0'(*+ "(8%&< 8) Olock Universe Idea ($ /2$) *-$:':0&*+ %&$( William James).  
 
F10&+5< +:4* 0'(*+ &$ <L.-: H-+ ,59;-+, -$# *;$27 &3( 0+:+5< :+*226?µ+%3 &8( "0"$(/&8( %&$ 12/($. 
S'(*+ *#&/ -$# :+*182'A0+ &* "0"$(/&* µ0 C7%3 &3 %14%3 *#&>( -$# %#µC*'($#( «-2+(» 5*+ *#&>( -$# 
%#µC*'($#( «µ0&7» 5*+ %10&'A0&*+ 7µ0%* µ0 &* *(*%&249+µ* 5*+ &* µ3-*(*%&249+µ* (5#2'8) *#&7) 
;*+(/µ0(*. F&3 %6"12$(3 ;#%+5< *(*%&249+µ0) :+*:+5*%'0) ($$6(&*+ *#&4) -$# µ-$2$6( (* 0-*(4.?$#( 
%&3( 5*&7%&*%3 *-/ &3( $-$'* E05'(3%*( (&4&$+0) ?082$6(&*+ -.1., $+ C*%+54) %#µ-02+;$24) &8( 
%&$+10+8:>( %8µ*&+:'8( - &$ 5*/(+$ 0'(*+ 4(* &4&$+$ %8µ7&+$). !-/ &3( 7..3 -.0#27 µ+* µ3-
*(*%&249+µ3 :+*:+5*%'*, 7-*E 5*+ -2*"µ*&8?0' :0( µ-$20' (* 0-+%&2490+ %&3( 5*&7%&*%3 *-/ &3( $-$'* 
E05'(3%0. D$ %-$#:*+/&02$ µ3-*(*%&249+µ$ ;*+(/µ0($ &$# ;#%+5$6 5/%µ$# 0'(*+ 3 ':+* 3 A8<. O 
"<2*(%3 0'(*+ µ3-*(*%&249+µ3 :+*:+5*%'* µ0 &3( 4(($+* /&+ 4(*) 3.+5+8µ4($) :0( µ-$20' (* 0-*(4.?0+ 
%&3( -*+:+5< &$# 3.+5'* 5*?>) $ 12/($) 5#.7. N.* &* ;#%+57 ;*+(/µ0(* -$# -2$%0""'A$#( &3( 
*(?2>-+(3 5.'µ*5* 0'(*+ µ3-*(*%&249+µ*.  
 
D$ C4.$) µ+*) µ3-*(*%&249+µ3) ;#%+5<) :+02"*%'*) 0'(*+ $ &2/-$) µ0 &$( $-$'$ 0E0.'%%0&*+ 
;#%+$.$"+57, $ &2/-$) µ0 &$( $-$'$ «E0:+-.>(0&*+» µ4%* %&$( 12/($ –5*+ *( /1+ µ4%* %0 /.$ &$( 12/($, 
&/&0 µ4%* %&$( 12/($ &3) -*2$6%*) 0-$1<) &3) %#µ-*(&+5<) +%&$2'*). !) #-$?4%$#µ0 /&+ C.4-$#µ0 %0 
µ+* &*+('* 4(*( 7(:2* (* -'(0+ &$ 5*;4 &$# 5*+ (* C7A0+ µ4%* .'"3 524µ*. !( -*'E$#µ0 &3( &*+('* 
*(7-$:* (:3.*:< :$6µ0 &3( 524µ* (* C"*'(0+ µ4%* *-/ &$( 5*;4 5*+ (* "#2'A0+ %&$ 5$#&' &3)) &/&0 
5*&*.*C*'($#µ0 /&+ 57&+ :0( 0'(*+ %8%&/. !#&/ 0'(*+ µ+* &01(3&< *(&+%&2$;< &$# C4.$#) &$# 12/($#. 
H*(&*%&0'&0 &+ ?* %#(4C*+(0 *( /(&8) 0-4.?0+ 57-$+* %&+"µ< *(&+%&2$;< &$# C4.$#) &$# 12/($#: ?* 
?#µ/µ*%&0 &$ µ4..$( µ*) 5*+ ?* -02+µ4($#µ0 0(*"8('8) &$ -*20.?/( µ*) ... B 12/($) .$+-/( *-$&0.0' 
C*%+5/ %#%&*&+5/ &8( *(*%&249+µ8( :+*:+5*%+>( µ+*) 5*+ 0'(*+ *#&/) -$# %&3( -2*"µ*&+5/&3&* 
*(&+%&24;0&*+. N.0) $+ 0E+%>%0+) &3) "0(+5<) 5*+ 0+:+5<) %10&+5/&3&*), &3) U0#&>(0+*) L31*(+5<), &3) 
3.05&2$µ*"(3&+5<) ?082'*) &$# Maxwell 5*+ &3) 5C*(&$µ31*(+5<), :0( µ0&*C7..$(&*+ *( 
*(&+%&249$#µ0 &3 5*&06?#(%3 &$# 12/($#, ?4%$#µ0 :3.*:< *-.7 /-$# 4  &$ 4# . !#&/ %3µ*'(0+ /&+ $+ 
C*%+5$' (/µ$+ &3) 0-+%&<µ3) :0( 0-3207A$(&*+ *-/ &$( :+*182+%µ/ µ0&*E6 -*20.?/(&$) 5*+ µ4..$(&$) 

                                                 
(13) !#&< 3 +:4* 0'(*+ *250&7 0-*(*%&*&+5< 5*?>) 4210&*+ %0 *(&'?0%3 µ0 &3( 0µ-0+2'* µ*) -$# #-$:0+5(60+ /&+ &* 
"0"$(/&* 421$(&*+ (%#µC*'($#() µ0 µ+* %0+27 -$# 7..0) ;$24) $;0'.0&*+ %&3 %14%3 *+&'$#-*-$&0.4%µ*&$) ("+* &$#) 
(&0&02µ+(+%&4)), 7..0) ;$24) %&+) (7"(8%&0)) C$#.4) &$# K#2'$# 5*+ 7..0) ;$24) %&3 «µ$'2*». K*+ %&+) &20+) /µ8) 
-02+-&>%0+) #-7210+ µ+* 2$< &8( "0"$(/&8( *-/ &$ -*20.?/( -2$) &$ µ4..$(. 
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5*+ 5*&7 %#(4-0+* "+* *#&4) &+) ?082<%0+) :0( #-7210+ 3 4(($+* &$# C4.$#) &$# 12/($#, :3.*:< :0( 
#-7210+ 12$(+5< 5*&06?#(%3. !#&/ C4C*+* 0'(*+ 57&+ &$#.71+%&$( -*27:$E$ 5*+ 4210&*+ %0 *(&'?0%3 µ0 
&3( 0µ-0+2'* µ*). B+ ;#%+5$' E0-02($6( &$ 0(($+$.$"+5/ 5*+ $#%+*%&+5/ *#&/ 50(/ .4"$(&*) /&+ $ 12/($) 
0'(*+ 9#1$.$"+5/) < #-$50+µ0(+5/) 5..-., *..7 /-8) 5*&*.*C*'($#µ0 3 :<.8%3 *#&< :0( .6(0+ &$ 
(#-*25&/) -2/C.3µ*. ,1$#µ0 .$+-/( 0:> %#($.+57 :6$ *(&+;7%0+): µ'* *(&';*%3 &3) ;#%+5<) µ0 &3( 
*(?2>-+(3 0µ-0+2'* (3 05&/E0#%3 0(/) C.<µ*&$) *-/ &$ 5*(/(+ 0'(*+ &$ «':+$» -2*5&+57 ;*+(/µ0($ µ0 
&3( 0-*(*;$27 &$# C.<µ*&$) µ4%* %&$ 5*(/(+) 5*+ µ'* 0%8&02+5< *(&';*%3 &3) ':+*) &3) ;#%+5<) µ0 &3( 
4(($+* /&+ $2+%µ4($+ ;#%+5$' (/µ$+ (-.1., &3) µ31*(+5<)) +%16$#( *:+*;/28) &3) 12$(+5<) 5*&06?#(%3), 
0(> $2+%µ4($+ 7..$+ (-.1., &3) ?02µ$:#(*µ+5<)) .*µC7($#( #-/93 &$#) &3 12$(+5< 5*&06?#(%3. D3 .6%3 
%&$ -2/C.3µ* ;*'(0&*+ (* 4:8%*( $+ Maxwell 5*+ Thomson 5*+ %0 -+$ 0-0E02"*%µ4(3 µ$2;< $ Boltz-
mann µ4%8 &3) %&*&+%&+5<) µ31*(+5<). I.. [P23%&':3), 1997].  
 
B µ$(*:+5/) (/µ$) &3) H#%+5<) %&$( $-$'$ #-0+%4210&*+ 3 4(($+* &$# C4.$#) &$# 12/($# 0'(*+ $ 
=06&02$) R02µ$:#(*µ+5/) U/µ$) (*E'8µ*), $ $-$'$) -$.6 *-.7 *(*;420+ /&+ 3 ?02µ/&3&* -3"*'(0+ 
-7(&$&0 *-/ &$ ?02µ/&02$ %>µ* -2$) &$ 9#12/&02$, :3.*:< #-$:3.>(0+ µ+* %*;< 5*&06?#(%3. D$ 
*(&'%&2$;$ ;*+(/µ0($ (2$< ?02µ/&3&*) *-/ 4(* 9#12/ %>µ* -2$) 4(* ?02µ/&02$) J3; µ4-53I ;= 6+µ<3I 
4-HL. !#&/) $ (/µ$) :+*&#-8µ4($) 8) M375I= B;H5-4I=: &$# Boltzmann *(*;420+ /&+ 3 %0+27 &8( 
"0"$(/&8( %&+) ;#%+54) :+02"*%'0) 5+(0'&*+ -2$) &3( 5*&06?#(%3 &3) µ0"*.6&023) -+?*(/&3&*) < *..+>) 
&3 5*&06?#(%3 &3) µ0"*.6&023) 3;H5-4I=: < &3( 5*&06?#(%3 µ0 &3 µ0"*.6&023 *&*E'* 5*+ &3 .+"/&023 
«-.32$;$2'*». O +:4* *#&<, *-/ µ+* 7-$93, 0'(*+ .'"$ *-$"$3&0#&+5<: B 5/%µ$) µ*) C*:'A0+ *-/ &$ 
*-'?*($ (-.<23) &7E3) -2$) &$ -+$ -+?*(/ (-.<23) *&*E'*). D$ %6µ-*( #-$C*?µ'A0&*+ %#(410+* 
$:3"$6µ0($ -2$) &$ 5$%µ+5/ ?02µ+5/ ?7(*&$, %&3( &4.0+* *-$:+$2"7(8%3 /-$# ?* #-72E0+ 3 
-$.#-/?3&3 +%$22$-'* ! (14) 
 
=6$ %6"12$($+ 0-+%&<µ$(0) $+ W. Ritz 5*+ R. Penrose, #-$%&<2+E*( /&+ :0( 41$#( *5/µ3 *(*5*.#;?0' $+ 
-2*"µ*&+5$' < $+ +:*(+5/&02$+ (/µ$+ $+ $-$'$+ (* -02+"27;$#( +5*($-$+3&+57 &3( %#µ-02+;$27 &3) 
;6%3). J24-0+ (* %#(01+%&0' 3 *(*A<&3%3 "+* &3( 0620%3 C*%+5>( 12$(+5>( (/µ8( $+ $-$'$+ (* 
C*%'A$(&*+ %&3( *%#µµ0&2'*, 4&%+ >%&0 (* 05&+µ3?0' 5*.6&02* &$ C4.$) &$# 12/($#. U$µ'A8 /&+ *#&< 3 
?4%3 *-0+5$('A0+ µ0 &$ 5*.6&02$ &2/-$ &3( *.<?0+* "+* &* -27"µ*&*, "+* /.* &* -27"µ*&*.  
 
 

'" 89545# <$" 457#  
 
@+*&' 5*+ -8) $ ($#) *(*"(82'A0+ 57&+ 8) 12/($ (15); 
!#&/ %#µC*'(0+ 5*&7 &3 "(>µ3 µ$# "+* &20+) ./"$#), 3 
0µ;7(+%3 &8( $-$'8( :0( 0'(*+ *-*2*'&3&* 
&*#&/12$(3:  
 

1) Y/"8 &3) .30H-+5/I=: H@: µ;>µ@: ($ ($#) 
?#µ7&*+ 5*+ 3 ?6µ3%3 *(*5*.0'&*+). ,%&8 /&+ 
41$#µ0 2*(&0C$6 0"> µ0 &$( P 5*+ &$( M. 
J2>&$) 4210&*+ %&$ 2*(&0C$6 $ M (%&3( >2* 
&$#) 5*+ %&3 %#(410+* (µ0 5*?#%&423%3 15 
.0-&>() $ P. F&3 %#(3?+%µ4(3 5*&7%&*%3 $ 
($#) *(*"(82'A0+ /&+ $ P 72"3%0 (* 42?0+ %&$ 
2*(&0C$6 (<2?0 µ0&7 &$( M) 0-0+:< $ ($#) 
P+µ?H=0 /&+ $ M <2?0 -2>&$). Y/"8 *#&<) 
&3) ?6µ3%3) $ ($#) *(*"(82'A0+ %&3 %#(410+* 

                                                 
(14) B Q. Prigosin 5*+ 3 020#(3&+5< &$# $µ7:* #-$%&32'A$#( /&+ %&3 5*?$:+5< *#&< -$20'* &$# %6µ-*(&$) 
*(*:6$(&*+ :0'"µ*&* &7E3) 5*+ *#&$$2"7(8%3). D$ ?0823&+5/ *#&/ µ$(&4.$ $($µ7A0&*+ ?082'* &3) 
?02µ$:#(*µ+5<) &3) µ3 +%$22$-'*).  
(15) S-*(*.*µC7(8 0:> /&+ µ+* %#($.+5< ?0>23%3 &$# 12/($# 8) *(&+50+µ0(+5< 5*+ #-02-*+%?3&< &4&*2&3 
:+7%&*%3 %#(:0:0µ4(3 µ0 &+) &20+) 182+54) :+*%&7%0+), "'(0&*+ *-/ &$( P. Uspenskii. F&$ 0:7;+$ *#&/ %#A3&0'&*+ 3 
%#(<?3) %#(-*'%?3%3 &$# 12/($#.  

K'(3%3 &$# ($# (0-+?#µ'* "+*  
:27%3 µ0 *-$&4.0%µ*, 5..-.) 

L(<µ3  K'(3%3 %&$ 5/%µ$  
&8( ;*+($µ4(8(  
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(µ4%8 0(/) 5+(3&+5$6 / %#"52+&+5$6  µ31*(+%µ$6) /&+ #-7210+ 12$(+5< 5*?#%&423%3 – 0E $# 5*+ 3 
(*/2+%&3) 4(($+* &3) «12$(+5<) :+7250+*)». O 6-*2E3 5*+ .0+&$#2"'* &3) µ(<µ3) 0'(*+ =;=/1=I= 
%#(?<53 "+* &3( *(*"(>2+%3 (%#(-*'%?3%3) &$# 12/($#.  

2) Y/"8 &3) 1I;@6@: (µ0&*C$.<), :+*:+5*%'*), 0E4.+E3), 5..-.) H7; 3Q7H3501K; 45=/µ?H7; 
("0"$(/&8(, %#µC7(&8(, ;*+($µ4(8(). F0 /&+ *;$27 &* 0E8&02+57 %#µC7(&*, $ ($#) *(*"(82'A0+ 
/&+ µ+* 5'(3%3, µ0&*C$.< < 0E4.+E3 «-2$3"0'&*+» < «4-0&*+» µ+*) 7..3) 5*+ -*'2(0+ 57-$+$ 
«12/($» (* $.$5.328?0' (*( :0( 0'(*+ µ3:0(+5<) :+7250+*)). !#&/ /µ8) :0( %#µC*'(0+ -7(&* 5*+ 
/&*( %#µC*'(0+ :0( %#µC*'(0+ -7(&* µ0 &$( ':+$ &2/-$. F&$ *-./ -*27:0+"µ* -$# *(*;42*µ0 
-*2*-7(8 #-721$#( &* 0E<) 0(:01/µ0(*:  
i) $ ($#) 05(0#2'A0&*+ -$# $ P 5*?#%&020' 5*+ <:3 410+ *-$:>%0+ &$ µ4&2$ &$# 12/($# 

(#-$50+µ0(+57) %&3 5*?#%&423%3 &$# P. O -2>&3 5'(3%3 0'(*+ 3 0µ;7(+%3 &$# M «%&3( >2* 
&$#». O :06&023 5'(3%3 0'(*+ 3 0µ;7(+%3 (µ3-0µ;7(+%3) &$# P (µ412+) 57-$+* «%&+"µ<» 5*+, 
5*&7 %#(4-0+*, 3 µ0&*C$.< (µ3-µ0&*C$.<) &3) %6(?0%3) &3) -*24*). To µ4&2$ &$# 12/($# 
&3) 5*?#%&423%3) 0E*2&7&*+ *-/.#&* *-/ &3 5*&7%&*%3 &$# ($#. S:> 3 µ0&*C$.< (5'(3%3) 
&3) 0E8&02+5<) 5*&7%&*%3) 0'(*+ *-*2*'&3&3.  

ii) J2+( 0µ;*(+%?0' $ P, $ ($#) *21'A0+ µ+* 0(:+*;42$#%* %#A<&3%3 µ0 &$( M 5*+ *-.7 57-$+* 
%&+"µ< :+*-+%&>(0&*+ /&+ <2?0 $ P. F0 *#&< &3( -02'-&8%3 $ ($#) :0( *-$:':0+ 5*(4(* µ4&2$ 
12/($#, :0( #-7210+ 5*µ'* %#(*'%?3%3 &$# 12/($# -$# 56.3%0, 0;/%$( $ ($#) *%1$.0'&*+ µ0 
57&+ -$.6 -+$ 0(:+*;42$( (/-8) 0'(*+ 0( -2$50+µ4(8 3 %#A<&3%3 µ0 &$( M) -$# &$# *-$%-7 
&3( -2$%$1<, :3.*:< &3( 0(42"0+* &3) %#(0+:<%08). S:> 3 µ0&*C$.< (5'(3%3) &3) 
0E8&02+5<) 5*&7%&*%3) :0( 0'(*+ *-*2*'&3&3 "+* &3 %#(-*'%?3%3 &$# 12/($#.  

N-8) ;*'(0&*+, 3 %#(?<53 *#&< (:3.*:< 3 0E8&02+5< 5'(3%3) 0'(*+ 01=;> *..7 9,0 =;=/1=I= - 
0E8&02+5< 5'(3%3 #-7210+ -7(&* %&3 #.+5< =3µ+$#2"'*. D$ /&+ 3 %#(?<53 *#&< :0( 0'(*+ 
*(*"5*'* *-$&0.0', *-/ µ+* 7-$93, -*27:$E$ 5*?/%$( 4(* µ0"7.$ 206µ* %5493) *-$:':0+ %&3( 
0E8&02+5< µ0&*C$.< &3 "4(0%3 &3) %#(*'%?3%3) &$# 12/($#. O 0E8&02+5< 5'(3%3 #-/ 
5*&7..3.0) 5*+ µ/($( 0%8&02+54) ($3&+54) %#(?<50) :+0#5$.6(0+ &3( %#(-*'%?3%3 &$# 12/($#.  

3) Y/"8 &3) 1I;@6@: &$# ':+$# &$# ($#. F#(<?8) 3 5'(3%3 *#&< *(*;420&*+ %&3( *(75.3%3 
57-$+*) +:4*)-%6"52+%3), <, %#(3?4%&*&*, %&3( 4"02%3 57-$+*) 0-+?#µ'*). =0( ?* *(*-&6E8 
-02*+&428 &3( -02'-&8%3 *#&<, *25$6µ*+ µ/($( (* %3µ0+>%8 /&+ 3 %#(?<53 *#&< (:3.*:< 3 
0%8&02+5< 5'(3%3 &$# ($#) 0'(*+ 3 µ/(3 01=;> 1=0 =;=/1=I= 6+;P>1@ "+* &3( %#(*'%?3%3 &$# 
12/($#. F&$ -2$3"$6µ0($ -*27:0+"µ* &$# 2*(&0C$6 *-/.#&* 0%&+*%µ4(3 -2$%$1< %&+) %#(?<50) 
&$# -*2/(&$) ?* 0-+&2490+ -.32$;/23%3 "+* 57-$+$ µ4&2$ 12/($# "+* 5*?*27 -2*5&+5$6) 
./"$#) (-.1., *(*"5*+/&3&* 7..8( -2$5*?$2+%µ4(8( :2*%&32+$&<&8(). I.. %10&+57 &3( 
#-$%3µ0'8%3 *#&<) &3) %0.':*).  

 
D0.+57 3 -#5(/&3&* &3) :+*?4%+µ3) %#(0+:3&/&3&*) *-$:':0+ µ4&2$ (57-$+$ µ4&2$) %&$ 12/($. M93.< 
-#5(/&3&* %#(0-7"0&*+ µ3:*µ+(/ µ4&2$ 12/($#. P*µ3.< -#5(/&3&* %#(0+:3&/&3&*) 0-7"0+ µ4&2$ 
12/($# (16). O %6(:0%3 &3) %#(0+:3&/&3&*) (&3) %#(0+:3%+*5<) 5*&7%&*%3)) µ0 &$ 12/($ 0-+10+2<?350 
*-/ &$( Bergson to 1888, [Bergson, 1958].  
 
@+* (* -2$%-*?<%$#µ0 (* 5*&*($<%$#µ0 &>2* 4(* 7..$ C*%+5/ 1*2*5&32+%&+5/ &$# 12/($#, 
;*(&*%?0'&0 /&+ C2+%5/µ*%&0 5*?+%µ4($+ %0 4(* %3µ0'$ &$# F6µ-*(&$) *-/ /-$# 41$#µ0 µ+* -.<23 
$-&+5< 0+5/(* &3) 0-+52*&$6%*) 5*&7%&*%3). !) #-$?4%$#µ0 .$+-/( /&+ *-/ &$ µ#%&<2+$ *#&/ %3µ0'$ 
C.4-$#µ0 4(*( 5/%µ$ 182') 5*µ'* 5'(3%3, 182') 5*µ'* µ0&*C$.<, 182') "0"$(/&* (%#µC7(&*). 
H*(&*%?0'&0 &$( <.+$ 5*+ &3 "3 *5'(3&* (%#(410+* µ42* < (61&*), &* *%&42+* *5'(3&*, &3 ;6%3 $./5.323 
*5'(3&3. H*(&*%?0'&0 *5/µ* &$( ':+$ &$ ($# %*) *5'(3&$ 182') &3( -*2*µ+52< %5493 < +:4*. 
H*(&*%?0'&0 *5/µ* /&+ :0( *(*-(40&0. F0 *#&< &3 5*&7%&*%3 #-7210+ 12/($); !+%?7(0%&0 /&+ $ 12/($) 
5#.70+; F50;&0'&0 &>2* 57&+ -+$ 20*.+%&+5/: ?#µ3?0'&0 µ+* %&+"µ<, µ+* 0µ-0+2'* &3) A8<) %*) -$# #-<2E0 
*-/.#&3 0#&#1'* 5*+ "*.<(3. D+ %<µ*+(0 050'(3 &3 %&+"µ< 3 4(($+* &$# 12/($#; M-<210 72*"0 12/($); 
R#µ3?0'&0.  
                                                 
(16) M93.< -#5(/&3&* %#(0+:3&/&3&*) #-7210+ /&*( #-7210+ µ0"7.3 -2$%$1< < +5*(/&3&* 0-'"(8%3). O 5*&7%&*%3 
*#&< µ$+7A0+ -$.6 µ0 5*&7%&*%3 *5+(3%'*) &$# ($#. P*µ3.< -#5(/&3&* %#(0+:3&/&3&*) #-7210+ /&*( :0( #-7210+ 
0%&+*%µ4(3 -2$%$1< < µ0"7.3 +5*(/&3&* 0-'"(8%3). O 5*&7%&*%3 *#&< -2$%$µ$+7A0+ -$.6 µ0 µ+* 5*&7%&*%3 
%#(01$6) 5'(3%3) &$# ($#. O 5'(3%3 *#&<, %&3 %#(&2+-&+5< -.0+$93;'* &8( -02+-&>%08(, $;0'.0&*+ %&3 4"02%3 
0-+?#µ+>( -$# 0-+A3&$6( +5*($-$'3%3. !#&/ 0E *(7"53) $:3"0' %&3( :27%3 µ0 0-+?#µ'* *-$&0.4%µ*&$), :3.*:< %0 
:+*%-*%µ4(3 -2$%$1< 5*+ &0.+57 %0 %#(-*'%?3%3 &$# 12/($#.  
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N.* *#&7 &* 028&<µ*&* 0'(*+ ?0823&+57 5*+ 0-+:41$(&*+ 82*+/&*&0) ?0823&+54) *-*(&<%0+). =0( ?* µ-8 
%&$( -0+2*%µ/ (* :>%8 $2+%µ4(0). S'(*+ ?4µ* -2$%8-+5<) 0µ-0+2'*).  
 
 

(" 65 .$954  
 
O %#%50#< -$# µ-$20' %&*&+57 (* *-$&#->%0+ 5*.6&02* &3( 0+5/(* *#&$6 -$# $($µ7A$#µ0 -*2/(&* 
12/($ 0'(*+ 3 ;8&$"2*;+5< µ31*(<. J*&7) &$ 5$#µ-' 5*+ 3 0+5/(* &3) -*2$6%*) %&+"µ<) µ4(0+ "+* -7(&* 
*-$&#-8µ4(3 %&3( *+8(+/&3&*. O µ<-8) :0( 0'(*+ *52+C>) 4&%+; A) &$ 0E0&7%$#µ0 .'"$ *(*.#&+5/&02*.  
 
K7?0 µ31*(< 410+ 57&+ %*( -*2*-4&*%µ* &$ $-$'$ *($'"0+ "+* 57-$+$ 12$(+5/ :+7%&3µ* 5*+ *;<(0+ &$ 
;8) (* -027%0+ %&$ ;+.µ 5*+ (* *-$&#-8?0' µ0 *#&/( &$( &2/-$ 3 0+5/(*. !) #-$?4%$#µ0 /&+ &$ 7($+"µ* 
*#&$6 &$# -*2*-4&$# 52*&7 1 :0#&02/.0-&$. F&3( -2$50+µ4(3 -02'-&8%3 :3.*:<, 3 -*2$6%* %&+"µ< -$# 
*-$&#->(0&*+ %&3 µ31*(< 410+ :+7250+* 1 :0#&02/.0-&$. D+ "'(0&*+ /µ8) *( 57-$+$) 4:+(0 12/($ 
*($'"µ*&$) %&$ -*2*-4&$ µ+%/ :0#&02/.0-&$; F&3( -02'-&8%3 *#&< :3.*:<, 3 -*2$6%* %&+"µ< -$# 
*-$&#->(0&*+ %&3 µ31*(< 410+ :+7250+* 1/2 :0#&02/.0-&$. D$ 02>&3µ* 0:> 0'(*+ &+ "'(0&*+ µ0 &+) 
«-*2$6%0) %&+"µ4)» -$# 41$#( :+7250+* ¼ &$# :0#&02$.4-&$#, 1/5 &$# :0#&02$.4-&$#, 1/1000 &$# 
:0#&02$.4-&$# 5$5. D0.+57, *#&/ -$# ($µ'A$#µ0 /&+ *-$?*(*&'A$#µ0 %&3 ;8&$"2*;+5< µ31*(< 8) 
0(%&*(&*(4 (%&+"µ+*'$) :0( 0'(*+ &'-$&* 7..$ *-/ 4(* %#($?6.0#µ* *-/ «-*2$6%0) %&+"µ4)» µ0 7-0+2* 
µ+52< :+7250+* 3 57?0 µ+*, *..7 µ0 57-$+* -7(&8) :+7250+* (17). L+* µ31*(< :0( 410+ ($# "+* (* 
*(*28&+4&*+ &+ 0'(*+ *#&/ -$# *-$?*(*&'A0&*+, 0µ0') /µ8) µ-$2$6µ0 (* ?4%$#µ0 &$ 02>&3µ* «-$6 
*52+C>) C2'%50&*+ &$ -*2/(;». L0 C7%3 *#&7 -$# 0'-*µ0 &$ -*2/( :0( µ-$20' (* #-72E0+ -$#?0(7 µ4%* 
%&$ 12/($ – 0'(*+ 712$($. L0 &$ 12/($ %10&'A$(&*+ µ/($ &$ -*20.?/( 5*+ &$ µ4..$( 5*+ $+ ;+./%$;$+ 
.4(0 /&+ &$ -*2/( C2'%50&*+ %&3 &$µ< *#&>( &8( :6$ :+*%&7%08(.  
 
!( %50;?$6µ0 /&+ $+ *+%?<%0+) µ*) *-/ µ/(0) &$#) 0'(*+ *-.7 &01(+57 02"*.0'* (-.1. &$ µ7&+ 4(*) ;*5/), 
&$ *#&' 4(* 18(', 5$5) -$.6 5*.<) -$+/&3&*) µ0(, *..7 02"*.0'*, &/&0 ?* -24-0+ (* *(&+µ0&8-'A$#( &* 
':+* &01(+57 -2$C.<µ*&* -$# *(&+µ0&8-'A0+ 5*+ 3 ;8&$"2*;+5< µ31*(<. S:> /µ8) #-7210+ µ+* 
%3µ*(&+5< :+*;$27. D* 02"*.0'* *#&7 182') &$ ($# 0'(*+ 0(&0.>) 7123%&*. B ($#) 0'(*+ *#&/) -$# 
%13µ*&'A0+ &0.+57 5*+ :'(0+ (/3µ* %&3( 0+5/(*, %&$( <1$ < %&3 µ#28:+7, &3 %#(:40+ 5*+ &3( *E+$.$"0' %0 
%14%3 µ0 &3( -2/&023 0µ-0+2'* / #-721$#%* "(>%3. !) :$6µ0 &+ "'(0&*+ µ0 µ+* 0+5/(* -$# %13µ*&'A0&*+ 
%&$ ($#. !) #-$?4%$#µ0 /&+ 5$+&7µ0 4(* *#&$5'(3&$ -*25*2+%µ4($ 57&8 *-/ 4(* :4(:2$. F&3( 
-2*"µ*&+5/&3&* *#&/ -$# C.4-$#µ0 0'(*+ :+*;$24) %&3( 4(&*%3 (&$ &/($) &$# ;8&/) 5*+ :+*;$20&+57 
µ<53 56µ*&$). F&3 %#(410+* *#&/ -$# 57(0+ $ ($#) 0'(*+ (* %13µ*&$-$+<%0+ 5*+ (* :>%0+ %*;< 
-02+"27µµ*&* %&+) :+*;$20&+54) *#&4) 0(&7%0+) &$# ;8&/) (* 02µ3(06%0+ &* :+*;$20&+57 µ<53 56µ*&$) 
8) 12>µ* 5*+ %#(:#7A$(&*) *#&4) &+) -.32$;$2'0) (* *(*"(82'%0+ &$ :4(:2$ 8) :4(:2$ 5*+ &$ 
*#&$5'(3&$ 8) *#&$5'(3&$. L0 *#&< *52+C>) &3 :+*:+5*%'* $ ($#) µ*) $($µ7A0+ (0%;*.µ4(* C4C*+*) &$ 
5$#.$#2+*%µ4($ %5$+(' - ;':+. F&3 %#(410+* µ-$20' (* 57(0+ %#"52'%0+) *( &$ *#&$5'(3&$ -$# C.4-0+ 
0'(*+ 5*.6&02$ *-/ &$ :+5/ &$#, *( &$# *24%0+ &$ 12>µ* 5$5. O *21+5< 0+5/(* 410+ *(&+5*&*%&*?0' 
%10:/( *µ4%8) *-/ 7..0) 0+5/(0) -$# :0( 41$#( 5*µ'* %14%3 µ0 *#&/ -$# -28&$0+:>?350. N.3 *#&< 3 
:+*:+5*%'* "'(0&*+ - #-$&'?0&*+ - %&$ «-*2/(», *..7 -$+$ 5*+ -$# 0'(*+ &$ -*2/( %&3 :+*:+5*%'* -$# 
-02+"27;350;  
 
D$ -*2/( 410+ (* 57(0+ µ0 &3 ?4%3 &$# ($# µ4%* %&$ 12/($. !( $ ($#) 0'(*+ µ4%* %&$ 12/($, :3.*:< 
*(7"0+ %0 -2/&020) 0µ-0+2'0) < -2$05C7..0+ %0 µ0..$(&+57 %0(72+* 5*+ #-$?4%0+) *#&/ -$# 
*(&+.*µC7(0&*+ µ4%8 &8( *+%?<%08(, &/&0 $ ($#) 5+(0'&*+ %&3 µ+* < &3( 7..3 :+7%&*%3 &$# 12/($#. ,&%+ 
:0( µ-$20' (* C20?0' -$&4 %&3( &$µ< &$#), :3.*:< %&$ -*2/(.  
 
 
 

                                                 
(17) D$ -*27:0+"µ* *#&/ µ$+7A0+ -$.6 µ0 &* -*27:$E* &$# Z<(8(*. !#&/ :0( 0'(*+ 5*&’ *(7"53( *2(3&+5/, "+*&' *) 
µ3 E01(7µ0 /&+ :0( #-7210+ *5/µ* $#%+*%&+57 -0+%&+5< *-7(&3%3 %&* -*27:$E* *#&7, -*27 µ/($( 3 µ*?3µ*&+5< 
02µ3(0'* &$#). 
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)" ' %!&A!69"$ 657 895457 
 
 B+ -02+%%/&02$+ *-/ &$#) *21*'$#) ,..3(0) 5*+ [8µ*'$#) -'%&0#*( -8) $ 12/($) 0'(*+ 5#5.+5/). B 
!2+%&$&4.3) 4:8%0 9#1$.$"+57 0-+10+2<µ*&* "+* &3( 5*&*..3./&3&* &$# 5#5.+5$6 µ$(&4.$# "+* &$( 
12/($. D$ %50-&+5/ &$# 0#?6"2*µµ$# 12/($# 0µ;*('%&350 *21+57 %&* "2*-&7 &8( SC2*'8( 5*+ &8( 
Q2*(>( Z82$*%&2>(. D$ Q%.7µ 5*+ $ P2+%&+*(+%µ/) #+$?4&3%*( &3( Q$#:*G5< *(&'.393 &$# 
0#?6"2*µµ$# 12/($#, 5*&7 &3( $-$'* &$ %6µ-*( :3µ+$#2"<?350 %0 µ+* %#"5052+µ4(3 %&+"µ< &$# 
-*20.?/(&$). O 12+%&+*(+5< 7-$93 "+* &$ 12/($ :0'1(0&*+ %&$ -*2*57&8 F1<µ*. !#&/ &$ 0':$) 12/($# 

4210&*+ (* %#µ-.32>%0+ 
&$( 0"5/%µ+$ 5*+ &$( 
#-02-"2*µµ+5/ 12/($ -$# 
-*2$#%+7%&35*( %&$ 
0:7;+$ 1.  
 
O &2'&3 *#&< -02'-&8%3 
"2*µµ+5$6 12/($# 0'(*+ $ 
.0"/µ0($) *-$5*.#-&+5/) 
< ?0$.$"+5/) 12/($). F0 
*#&<( &3( -02'-&8%3, 
*21< &$# 12/($# 41$#µ0 
µ0 &3 :3µ+$#2"'*. D$ 
&4.$) &$# 12/($# 

0-+:410&*+ :6$ µ/($( :#(*&/&3&0): J*27:0+%$) – K/.*%3. N.* &* 0(:01/µ0(* 0'(*+ :+*&0&*"µ4(* %0 µ+* 
0#?0'* "2*µµ< 5*+ 0'(*+ 3 C$6.3%3 &$# K#2'$# -$# 0-+&24-0+ &3( -2*"µ*&$-$'3%3 &$# 0(/) < 7..$# 
0(:01$µ4($#. !-/ *#&<( &3( 7-$93 ;*'(0&*+ (* µ3( #-721$#( -+?*(7 0(*..*5&+57 0(:01/µ0(*. D$ 
-*20.?/( 0'(*+ %#"5052+µ4($ *..7 5*+ &$ µ4..$( 0-'%3) – *-.7 µ*) 0'(*+ 7"(8%&$ (µ0 &3( 4(($+* /&+ :0( 
"(82'A$#µ0 &3 C$6.3%3 &$# K#2'$#). !-/ &$#) -*&420) &3) S55.3%'*), $ W2+"4(3) µ+.7 µ0 %*;<(0+* "+* 
&3 5#5.+5/&3&* &$# 12/($#: F&3( 53 $+5$#µ0(+5< /µ8) F6($:$ %&3( K8(%&*(&+($6-$.3, $ W2+"4(3) 5*+ 
$+ +:40) &$# 5*&*:+57%&35*( (:0( ?* #-0+%4.?$#µ0 0:> %&* -8) 5*+ &* "+*&'). B+ Barrow, Leibniz, Locke 
5*+ Kant -2$>?3%*( &3( +:4* &3) "2*µµ+5/&3&*) &$# 12/($#. B R8µ7) !5+(7&3) &$ L0%*'8(* 
%#µ;>(3%0 µ0 &+) ?4%0+) &$# !". !#"$#%&'($# 5*+ $ Newton &$ 1687 *(*-*27%&3%0 &$( 12/($ µ0 
µ*?3µ*&+5/ &2/-$ 123%+µ$-$+>(&*) 0#?0'* 5*+ /1+ 565.$. 
 
F<µ02*, 3 +:4* &$# 0#?6"2*µµ$# 12/($# 410+ 0-+52*&<%0+ -.4$( %10:/( %0 $./5.32$ &$( =#&+5/ 5/%µ$, 
&/%$ %&* -.*'%+* &3) ;+.$%$;'*) /%$ 5*+ &3) 0-+%&<µ3) (5#2'8) 0E *+&'*) &3) ?082'*) &3) µ0"7.3) 
4523E3)). B+ C*%+54) -2$%0""'%0+) %&$ ?4µ* &3) "08µ0&2'*) &$# 12/($# *;$2$6( &3 5#5.+5/&3&* < &3( 
90#:$-5#5.+5/&3&*, &3 "2*µµ+5/&3&* 5*+ &3( #-02"2*µµ+5/&3&* 5..-. D$ A<&3µ* 0'(*+ µ0"7.$ 5*+ 
E0;06"0+ *-/ &* -.*'%+* *#&<) &3) 02"*%'*). @+* -02+%%/&02* C..  [Raju, 2003]. 
 

 F&3( -2*"µ*&+5/&3&* $ 7(?28-$) 
*(7.$"* µ0 &3 5*&7%&*%3 &$# $2"7($# 
µ0 &$ $-$'$ 0µ-0+27&*+ 5*+ µ0.0&7 &$ 
12/($ (?#µ3?0'&0 &$ %10&+5/ *-/%-*%µ* 
*-/ &$( !2+%&$&4.3 %&$ 0:7;+$ 1) 410+ 
5*+ :+*;$20&+5< 0µ-0+2'* < ?0>23%3 &3) 
"08µ0&2'*) &$# 12/($#. M-721$#( &20+) 
5.'µ*50) (0-'-0:*) ?0>23%3). F0 57?0 
*(>&023 (.0-&/&023) 5.'µ*5* -#5(>(0+ 
3 :6(*µ3 &3) 0-'"(8%3). F&$ -2>&$ 
0-'-0:$ 0'(*+ &$ %>µ* 5*+ $ 5*&>&02$) 
($#) (%*(%52. manas). D$ %>µ* 5+(0'&*+ 
%&$ "2*µµ+5/ 12/($ 5*+ :0( µ-$20' $6&0 
%0 *#&7 &* %&0(7 -.*'%+* (* -70+ .'"$ 
µ-2$) < .'"$ -'%8. F&$( ':+$ 0-'-0:$ 

5+(0'&*+ 5*+ &$ µ#*./ &$# *(?2>-$# ($+ -.32$;$2'0) *-/ &+) *+%?<%0+) #-$:3.>($#( %#(01< ;?$27 5*+ 
*..*"< %&$ 5/%µ$ &8( ;*+($µ4(8(). O %14%3 *+&'$# 5*+ *-$&0.4%µ*&$) ;*'(0&*+ *(*µ;+%C<&3&3 5*+ 

#.019 & 1=HKH35- ;-@H019 34I43J- (manas) 
M-02-"2*µµ+5/) 12/($) 

A;3+µ=H019 34I43J-  
J*2/( - !+8(+/&3&* 

D;KH35- ;-@H019 34I43J- 
5#5.+5/) 12/($) ;*+($µ4(8( 

!@,& 6)(03'<?; 

& '(&)&$ %!$ DA&GDR#S!$

O;#"(<,4$& D&,31#"9(- 

J*'&9; 
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*µ0'.+5&3. D$ &4.$) &$# *&/µ$# %#(:40&*+ µ0 &$ &4.$) &$# %>µ*&$) 5*+ &3( $2+%&+5< 5*+ :+* -*(&/) 
*->.0+* &8( *+%?<%08(. B 12/($) "+* &$( 7(?28-$ 410+ *21< (&3 "4((3%< &$#) 5*+ &4.$) (µ0 &$ ?7(*&/ 
&$#), 0'(*+ :3.*:< µ0&2<%+µ$) 5*+ -0-02*%µ4($). D$ 7&$µ$ %0 *#&/ &$ 0-'-0:$ 410+ &3( ':+* 7-$93 "+* 
&$( 0*#&/ &$# (0'(*+ -0-02*%µ4($) 5*+ ;?*2&/), 5#.70+ µ*A' µ0 &$ -$&7µ+ &3) A8<) 5*+ &$# 12/($#). F0 
*#&/ &$ 0-'-0:$ &$ 7&$µ$ %#(-*+%?7(0&*+ *#&/ -$# $($µ7A$#µ0 12/($ – 5#2'8) 0E’ *+&'*) &$# ;/C$# &$# 
?*(7&$#.  
 
F&$ :06&02$ 0-'-0:$ 0'(*+ 3 5*2:+7 &$# ($#, &$ *+%?3µ*&+5/ 54(&2$ &$# *(?2>-$#. D* -.*'%+* 0'(*+ 
&>2* -$.6 0#26&02*, $ 12/($) 0'(*+ -72* -$.6 «.0-&/&02$)» *..7 3 µ(3µ$%6(3 %0 *#&< &3( -02'-&8%3 
:#%&#1>) :0( C$3?70+, :0( µ-$20' (* .0+&$#2"<%0+ &/%$ «-'%8». D$ µ/($ «02"*.0'$» -$# :+*?4&0+ $ 
7(?28-$) %0 *#&/ &$ 0-'-0:$ (52*&>(&*) *-4E8 µ0&*;#%+5$6 < #-(8&+5$6 &6-$# 0µ-0+2'0)) 0'(*+ 3 
:6(*µ3 &3) :+752+%3) (%*(%52. buddhi). O $E0'* :+752+%3 *(*"(82'A0+ &3( *.<?0+* &8( 5#5.+5>( (/µ8( 
%0 *#&/ &$ 0-'-0:$ 5*+ *-$22'-&0+ 8) *C7%+µ0) "2*µµ+54) *-/90+) "+* &$ 12/($.  
 
F&$ &2'&$ 0-'-0:$ 0'(*+ &$ -(06µ*. =0( 120+7A0&*+ (* 5+(3?0' -$&4 5*+ -2$) $-$#:<-$&0 "+*&' :0( #-7210+ 
&'-$&* %&$ $-$'$ (* µ3( 0'(*+. S'(*+ -7(&* -*(&$6 5*+ -7(&$&0. F0 *#&/ &$ 0-'-0:$ .0+&$#2"0' 3 0(/2*%3 
5*+ -+?*(/( 3 0µ-0+2'* – $6&0 $ *(>&02$) ($#) :0( µ-$20' (* %#(:27µ0+. S:> 12/($) J3; +4?5,30, 0'(*+ 
µ/($( 3 *-*&3.< 0+5/(* &3) 0E4.+E3) &8( ;*+($µ4(8(, 4(* *-/ &* C*%+5/&02* %#%&*&+57 &$# -4-.$# &3) 
90#:*'%?3%3) - &3) maya.  
 
K*&*.35&+57, %&$ 1$(&2/ (#.+5/) 0-'-0:$ $ 12/($) 0'(*+ "2*µµ+5/) ("4(0%3, *(7-&#E3, ;?$27 5*+ 
?7(*&$)), %&$ .0-&/ (*(>&02$ ($3&+5/) 0-'-0:$ $ 12/($) 0'(*+ 5#5.+5/) ("4(0%3, *(7-&#E3, ;?$27 5*+ 
?7(*&$)-"4(0%3, *(7-&#E3, ...) 5*+ %&$ *+&+*5/ (-(0#µ*&+5/) 0-'-0:$ 12/($) 0'(*+ 3 *+8(+/&3&*, :3.*:< 
µ@-,59;-:, *#&/ -$# ?* *-$5*.$6µ0 H- 4=59;. J>) µ*) -2$%;420&*+ &>2* &$ -*2/( %0 *#&< &3 
5.'µ*5* &3) :3µ+$#2"'*) -$# A$6µ0; S:> 4210&*+ µ+* µ0"7.3 5*+ -*(721*+* +:4*: F&24;$(&*) &3 :6(*µ3 
&3) -2$%$1<) %0 4(* %3µ0'$. D$ %3µ0'$ %&$ $-$'$ -*20.?/( 5*+ µ4..$( %#"18(06$(&*+ 5*+ :+*.6$(&*+ 
%&$ -*2/(. D$ %3µ0'$ -$# "'(0&*+ 57?0 0':$#) -(0#µ*&+5< 02"*%'*. 
 
 

*" !.";5%5# 
 
J$+* 0'(*+ &>2* 3 ?4%3 < 3 7-$93 µ*) "+* &$ 12/($; L'* *-42*(&3 %+8-<, µ+*) 5*+ &$ ?4µ* -*2*µ4(0+ 
-+?*(/&*&* 0E'%$# %5$&0+(/ /%$ <&*( %&3( *21< &3) -*2$6%*) $µ+.'*), < "+* (* &$ ?4%8 $2?/&02* 
-02+%%/&02$ %5$&0+(/ *-/ /&+ %&3( *21< &3) -*2$6%*) $µ+.'*)... F#"182<%&0 µ0 "+* *#&/. L3( 
*(3%#10'&0 /µ8). D$ A<&3µ* &$# 12/($# 0'(*+ *-.7 4(* *-/ &* 05*&$µµ62+* 7..* ?4µ*&* &3) 
=3µ+$#2"'*) -$# -02+µ4($#( %&3 %0+27 &$#) (* 0E3"3?$6( *-/ &3 %6"12$(3 0-+%&<µ3. !( E0;06"*µ0 "+* 
.'"$ *-/ &3 "$3&0'* -$# -2$%;42$#( 3 0-+%&<µ3 5*+ 3 ;+.$%$;'*, -2$) &* -$# ?* 4-20-0 72*"0 (* 
%&2*;$6µ0 "+* (* -72$#µ0 +:40) 5*+ (* -2$182<%$#µ0 &3( 420#(7 µ*); \%8) %&3( -$'3%3; B T.S. Elliot 
%&* 4 K$#*2&4&* &$# µ+.70+ 5*+ "+* &$ 12/($. @+* &$ 12/($ µ4%* %&$( $-$'$ C2+%5/µ*%&0 5*+ 4E8 *-/ 
&$( $-$'$ 0'µ*%&0. L+.70+ "+* &3( *"7-3. D3( *"7-3 -$# 0'(*+ 3 *;$2µ< /.3) &3) 5'(3%3) &3) 
=3µ+$#2"'*). D3( *"7-3 -$# -*"+:060&*+ %0 4"12$(* %1<µ*&* -02+$2+%µ4(* ... D4.$) µ+.70+ "+* &$ 
-*2/(, -$# ;06"0+ µ4%* *-/ &* 142+* µ*) /-8) 5#.70+ &$ (02/.  
 

To be conscious is not to be in time  
………. 
Ridiculous the waste sad time  
Stretching before and after._ 
 
%.S. Elliot: Burnt Norton - 4 Quartets 

P3+#"- #)$4%29; 9;#&$%#" %& #; I,$90#9&" 9/( +,*%(  
%%%%%%% 
A#'($(- ( &:"(7,8%;/(- +&,&#"9#>%(- +,*%(-  
D(< &%3##9& /#%/@%#/&" 9/( ),"% 0&" /( ##/3  

 
\%8) &0.+57 &$ -2/C.3µ* 5*+ &*#&/12$(* 3 .6%3 &$# -$# 0'(*+ 5*+ 3 .6%3 "+* /.* &* -27"µ*&* &$# 
5/%µ$# C2'%50&*+ %&$ /&+  
 

=0 #>,(<- 4"4%@90(##% 0&" #0 #>,(<- ),(C;/#B(##%% ./&% 1# >'7#" /( />'#"(%$ /*/# /( 
#0 #>,(<- 0&/&,4;789#/&". [J2$) K$2+(?'$#) !, Q@’, 9-10] 
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