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7,3+#(.)(+*+-$%&',.(+;36'7,.7$4,)*(+6*<+5,.(8$+);&7;+3$:$&>'?;+4+1$&?*(C+
4+%,3*(%+8$+$@(5)*(+'),?>!

[&7>67>5')(+#>7,)*,+(#$3*+$8)*63;%9+6*<+%,3$+,37;,:)(+*+=>4(+#&$@:(M
?>+4+5,.>?+-'*(:(+2,)3*(4*5',!+\@$3+',5A.,))(%+F,@6$&#5%*H+?,?>+%(-M
),3+3&>7>5')9+6(:(37>4)$DEC+,+@,5'),+$@6(&4,5%,+740&5'$D5*+*))>5A+*+@:*M
63,+ '+ )*?*+46#0.#&,5,+ )*(+ 69+ #$4$-(?+#$4*(&'5A$4)>5A+ ',#$=>5'(LC+
:(5'+&,5'(%+740&5'>?C+5'<67$+3&>7>5')>?+-*,:$8*(?T!+P,&7$+4*<5+#&'>%&'(E+
6*<+5(:$?+*+D&$-3$?+7$4,&'>6'95>?+4(-.;8+2,)3*(4*5',+74$&'()*;C+$#*(M
&,%95+6*<+),+4>#$4*(-'*,5A+,&7>67>+$&,'+%(?;+46#0.5'(6)>5A!

2$-67,4$4(+]&0-.$+)*)*(%6'>5A+&$'4,=,L+67,)$4*9+4>3.,->+4>8.$M
6'$)(+-:,+3&,3$463*5A+67;-()704!+2&$4,-'$)(+4+R;4&'(+4+8&$)*(+#&'>M
6'.>5A+3,#*6704C+'$67,.>+'&(-,8$4,)(+#&'('+/0'(1,+^',#63*(8$_!+B(367>+7(+
;';#(.)*,%9+46#$?)*()*,+#,6*(&@*5>+?,:,&',+O+/,-4*8*+`?$5A$463*(%V!

Fa,)*?+'-,?>+6$@*(+6#&,4<+'+7(8$C+5$+$@&,'+#&'(-67,4*,C+;-(&',+),6+
$)+%,3$+$'-$@*$),+4+#(4*()+6#$60@+powierzchnia+bcdC+67&$),+?,7(&*,:M
),+#$4*(&'5A)*+%(67+#$-67,49+),6'(8$+(67(7>5')(8$+4&,=()*,HY!+2&'>+$3,M
'%*+4*'>7>+/0'(1,+^',#63*(8$+4+#&,5$4)*+#&$1(6$&,+;6.>6',.+$)+7$+64$*67(+
5&(-$+ ,&7>67>!$ F"7&$),+?,7(&*,:),+ #$4*(&'5A)*HC+ %(%+ 3$)3&(7)>+4>8:9-+ O+
%(6'5'(+)*(+#:,?>+@,&4)(+*+*5A+&(:,5%(C+:(5'+#$4*(&'5A)*,+$-5';4,),+%,3$+
6;@67,)5%,:),+5,.$DE+4+64(%+3$)3&(7)$D5*C+:D)*()*;C+3$6'7$4)(%+?,7(&*,:M
)$D5*C+?,+4(-.;8+2,)3*(4*5',+ 6.;=>E+ ',-$4$:()*;+ *+ (67(7>5')(%C+ 6()6;M
,:)(%+#&'>%(?)$D5*!+e$?()7;%95+?!6'33@$A!3*7#5/!$B'7+3+/,),+f,)+G>53,C+
-$#$4*,-,g+F".;6')*(+#$&04),)$+#&'(-'*4)*(+-&$8$5())9+?,7(&*<+7(8$+
$@&,';+-$+4>#$:(&$4,)(%+#$4*(&'5A)*+,8,7;HX!

 T+ \+4#.>4,5A+),+740&5'$DE+2,)3*(4*5',C+*5A+&0=)$&$-)$D5*+*+'.$=$)$D5*+'$@!+
/!+ /,)$463*C+ >C/#D $9!31+#2+*/$2'E#*$F"!*+;,1+#%$ -5!6)*%+G$4!7!5,-2!$ #05'.#%,1+#&'C+F2,?*<7M
)*3+"'7;3+2*<3)>5AHC+IZZNC+)&+Th+$+,;7$)$?*5')(%C+3&>7>5')(%C+6(:(37>4)(%+#$67,4*(+
4$@(5+@*(=95>5A+#&9-04+,&7>67>5')>5A+'$@!+i!+P,5A$4*,3C+>C/#D!$9!31+#2+*/!$-2C5*/)$
6),105,$/$!2!3&!56HC$b4gd+I+#1$!2!3&!56)C+#$-+&(-!+R!+K*(6'5',-C+e&,304+IZZVC+6!+TINO 

OTTI!
 _+ /!+^',#63*C+J)*+#$+$6/+#"'=$I).'2+#6/+$'$,/-0*#C+P,&6',4,+ SNV!
 V+ /!+`?$5A$463,C+I$15@&0$9!31+#2+*/!=$I,.'43+#3+!$+$7+,-)$KLMNOKLPMC+e&,304+
 SVN!
 Y+ /!+^',#63*C+J)*+#C+6!+ XN!
 X+ W@*-(?C+6!+ T_!
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"#$60@+F?>D:()*,+?,:,&63*(8$HC+4,&7$D5*$4,)*(+(67(7>5')>5A+63.,-M
)*304+ -'*(.,+ $#*(&,+ %(-),3+ 2,)3*(4*5'+ ),+ ?$)$:*5*(+ 2,;:,+ ^j',))(J,C+
$+370&>?+?04*g

=,-()+'+,&7>6704+46#0.5'(6)>5A+)*(+'-,4,.+6$@*(+7,3+%,6)$+6#&,4>+
'+ ',-,L+?,:,&674,C+ %,3+^j',))(!+P6'>673*(+ 1$&?>+ &(-;3;%9+ 6*<+ -$+
@&>.+ 8($?(7&>5')>5AC+46'>673*(+ 3$:$&>+ *+ 7$)>+ 69+ 3$)7&,67,?*C+ 370M
&(+67,)$4*9+$+4,&7$D5*+#:,67>5')(%+#.,6'5'>')>+$@&,';+b!!!d+79+-&$89+
$7&'>?;%(+^j',))(+A,&?$)*<C+370&9+U&(5>+$3&(D:,:*+%,3$+F'%(-)$5'(M
)*(+&0=)$D5*+*+;'8$-)*()*(+)*('8$-)$D5*HS!+

/,3+',;4,=,+^',#63*+F%(-)9+'+',6,-)*5'>5A+&(4$:;5%*+^j',))(J,C+b!!!d+
b%(67d+5,.3*(?+D4*,-$?(+scalenie rysunku i koloru+4+$@&,'*(C+#&'>+
7>?+;'),)*(+3$:$&;C+,+)*(+&>6;)3;+',+3$)67&;35>%)>+#;)37+4>%D5*,+#.07),+
*+4,&7$DE+),-&'<-)9H Z!

"79-+ 2,)3*(4*5'C+ %,3$+ %(-()+ '+ ,#$:$8(704+ ^j',))(J,C+ )*(+ *8)$&;%(+
 !"#$"%&'$(+#&'(-67,4*()*,+4>)*3,%95(%+'+)&*&+#,-#$"%#$./"0,-12(03!+
2&'(5*4)*(+ O+ %,3+46#$?*),g+ F%;=+4+ #*(&46'>5A+ #&'(=>5*,5A+?,:,&63*5A+
5';.(?+:$8*3<+3$)7&,6704+*+%(=(:*+',#,:*.(?+6*<+-$+U*(&>?63*(8$C+7$+-:,7(M
8$+4.,D)*(C+=(+),+%(8$+#.07),5A+4*-'*,.(?+-'*,.,)*(+#&,4,+3$)7&,6704H  !+
i04*+ $+ F?;'>3,:)$D5*+ *+ 6':,5A(7)$D5*+ @,&4>H+ ^,),::(77, IC+ $+ $@&,',5A+
k(&$)(6(8$C+ =(+ F-,%9+ ',-$4$:()*(+ &04)*(+ )*(?,7(&*,:)(+ %,3+?;'>3,H NC+
,+$+B>5%,)*(C+*=+;?*,.+F'$&3*(67&$4,E+l,+#$+)*?+m(?@&,)-7n+),%@$8,76'(+

 S+ W@*-(?C+6!+ NV!
  Z+ /!+^',#63*C+9!-5/H*C+e&,304+ SXNC+6!+_Th+4+36*9=5(+K,:',5,+<#$*Q#0R5#,$6S'0R5#$
T3*'30+'+ XNI+&!C+370&9+$@,%+?,:,&'(+5()*:*C+5'>7,?>g+Fo5*D:(+?04*95C+&>6;)(3+)*(+*67)*(M
%(p+b!!!d+)*(+?,+:*)**+4+),7;&'(+b!!!d+4?$-(:$4;%95+-$#*(&$+&>6;%(?>C+7')!+4>-$@>4,?>+
&'(5'>+'+$7$5'()*,C+4+370&>?+6*<+'),%-;%9HC+ *@*-(?C+ 6!+__h+#$-$@)*(+@&'?*9+ 6.$4,+
^j',))(J,g+Fm>6;)(3+*+3$:$&+)*(+69+5'>?D+&0=)>?!+i,:;%95C+&>6;%(?>!+W?+@,&-'*(%+3$M
:$&+6*<+A,&?$)*';%(C+7>?+&>6;)(3+%(67+@,&-'*(%+#&(5>'>%)>!+e*(->+3$:$&+%(67+;+6'5'>7;+
@$8,574,C+47(->+1$&?,+$6*98,+#(.)*<HC+*@*-(?C+6!+V !
   + /!+^',#63*C+J)*+#C+6!+ XT!
  I+ W@*-(?C+6!+ I_!
  N+ W@*-(?C+6!+ ZY!
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8,?>+3$:$&04+ *+ 7$)04H T!+2$-3&(D:,+ *5A+;?*(%<7)(+'(67,4*()*,+3$:$&04+
-$#(.)*,%95>5A+$&,'+7$)04+5*(#.>5A+*+'*?)>5A!

[&7>67,+#&$#,8$4,.+-]4*<5')*(+'A,&?$)*'$4,)>+3$:$&C+370&>+%(-)$M
5'(D)*(+$--,%(+1$&?<+#&'(67&'())9+$&,'+?,7(&*<+#&'(-?*$7;!+`:,7(8$+7(=+
,35()7;%(+walorC+3&>7>3;%95+*?#&(6%$)*6704+',+F'8;@*()*(+#&'(-?*$7;H _C+
,+K$)),&-,+O+',+F#$&';5()*(+#$5';5*,+?,7(&*,:)$D5*H V!+P,:$&+%(67+*67$7M
)>+)*(+7>:3$+'(+4'8:<-;+),+#$4*9',)*(+'+3$:$&(?C+370&(8$+*)7()6>4)$DE+
*+ %,3$DE+?$->q3;%( Y!+r?$=:*4*,+ $)+ &04)*(=+ @;-$4,)*(+ #&'(67&'()*+ ',+
#$?$59+D4*,7.$5*()*,!+B,+ %(67+4,=),C+8->=+D4*,7+4*-'*,:)>+ %(67+-:,+,&7>M
67>+#;)37(?+4>%D5*,+ *+ $-)*(6*()*,C+ ,+ F4+),7;&'(+?,?>+ 7>:3$+#&'(-?*$M
7>+ ;67,4*$)(+ 4+ &0=)>5A+ #:,),5AH X!+ 2$),-7$+ 3$)6(34()7)*(+ @;-$4,),+
4+"0,-+"03+;?$=:*4*,+3$?#$'>5>%)(+65,:()*(+$@&,';+*+),-,)*(+?;+:$8*3*+
#&'('+;=>5*(+D4*,7.$5*()*,!

a+4*(&)$D5*9+),7;&'(C+#&'(-?*$7$4$D5*9C+$@$3+#&'(67&'())$D5*C+4*9M
',.+ 2,)3*(4*5'+ &04)*(=+ oddanie materiig+ F?,7(&*,.+ #&'(-?*$704+ %(67+
65A,&,37(&>'$4,)>+ 649+ 4.,D5*4$D5*9+ #$5A.,)*,)*,+ :;@+ $-@*%,)*,+ D4*,M
7.,H S!+ e$:$&+ %(67+ *67$7)>+ '+ %(-)(%+ 67&$)>+ %,3$+ 5'<DE+?;'>5')(%+ 5,.$D5*C+
#$4*9',)(%+'(+6$@9+4',%(?)>?*+67$6;)3,?*+#&'('+A,&?$)*<+*+3$)7&,67>C+
,+ %(-)$5'(D)*(C+ %,3+ 4+ $@&,'*(+ '7',,#04+ l XIVn+ ^,?*::(J,+ ^$&$7,C+ #&'('+
,35()7$4,)*(+ F4,&7$D5*+ 6>)7(7>5')(%+ #:,?>+ 3$:$&$4(%C+ 4>&,=,%95(%+ %(-M
)$5'(D)*(+ D4*,7.$+ *+?,7(&*,.+ #&'(-?*$7;HIZ!+[),:*';%95+ )*(6,?$4*79+ 8&<+
'2(1-5&$(0%(1+;+[-&*,(),+f,)+\67,-(C+2,)3*(4*5'+674*(&-',C+=(+#$-$@)*(+

  T+ W@*-(?C+6!+ NY!
  _+ W@*-(?C+6!+ NS!
  V+ W@*-(?C+6!+ V_!
  Y+ Fb!!!d+ '?*,),+ *)7()6>4)$D5*+ 4,:$&;+ #$4$-;%(+ '?*,)<+ 3$:$& ; C+ )*(+ 7>:3$+
'?*,)<+ %(8$+ ),7<=()*,!+i$=),+ 7$+ #$&04),E+ '+ 3$?()7,&',?*+K(&86$),+ $+ '4*9'3;+
?*<-'>+%,3$D5*9+*+*:$D5*9+lU0!7+-# i U0!3-+-#n!+K(&86$)+*:;67&;%(+7$+#&'>3.,-,?*+'+-'*(-'*M
)>+q'%$:$8**!+e*(->+),6+@$:9+'<@>+*+@0:+6*<+'?)*(%6',C+'?)*(%6',+6*<+)*(+7>:3$+s*:$DEtC+
,:(+*+s%,3$DEt+O+@0:+67,%(+6*<+*))>HC+*@*-(?C+6!+ VI!
  X+ W@*-(?C+6!+  N!
  S+ W@*-(?C+6!+ ZX!
 IZ+ W@*-(?C+6!+ NN!
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%,3+m(?@&,)-7C+'+6,?(8$+D4*,7.,+;5'>)*.+$)+$D+-'*(.,C+)*(+)*4(5'95+%(-M
),3+#&'(-?*$7;C+5$+%(67+%(-)9+'+4,-+*?#&(6%$)*'?;I !

a),5')*(+4*<36'9+4,8<+)*=+46#0.5'(D)*+#&'>4*9'>4,.+2,)3*(4*5'+-$+
&>6;)3;+ *+#$#&,4)$D5*+ ,),7$?**!+P>-,%(+ 6*<C+ =(+ rysunek+ %(67+-:,+)*(8$+
4>&,'(?+;5'5*4$D5*+?,:,&63*(%IIC+4,&6'7,7$4(%+6$:*-)$D5*+*+4*(&)$D5*+),M
7;&'(!+/,3+6'5'(80.$4$+,),:*';%(+#$-+7>?+397(?+-'*(.,C+#$3,';%(+4>5A4>M
5()*(+]:(+),&>6$4,)(%+-.$)*+4+9'5-5#*+#$.!3+$ '56+#5+/(,),+[!+ !̀+W)8&(6J,INC+
,+#$#&,4)*(+)#!+4+V0-'.'5-5#*+#$/$',-#4+[:@&(5A7,+`u&(&,IT!

[35()7$4,)*(+ 7&,->5>%)>5A+ 4,&7$D5*+ #:,67>5')>5A+ O+ #$#&,4)(8$+
&>6;)3;+ '+ #$6',)$4,)*(?+ #&$#$&5%*C+ #&'(67&'())$D5*+ @;-$4,)(%+ D4*,M
7.$5*()*(?+*+4,:$&(?+O+)*(+%(67+#&'>#,-3$4(!+r?$=:*4*,%9+$)(+&(,:*',5%<+
%(-)(8$+'+#$-67,4$4>5A+4(-.;8+)*(8$C+$@$3+ 1;)35%*+ 5'>67$+-(3$&,5>%M
)(%C+',-,L+?,:,&674,C+7%!+oddawania natury+O+#&'(-?*$704+*+:;-'*C+4+*5A+
4(4)<7&')(%+ F#&,4-'*(H+ *+ F7,%(?)*5>H+ '+?,36>?,:)>?+$@*(37>4*'?(?+
4>#.>4,%95>?+ '+ ;5'5*4(8$C+ 4'&$3$4(8$+ 67;-*$4,)*,!+ a),?*())(+ 69+
)*(%(-)$3&$7)*(+#&'>4$.,)(+#&'('+,&7>67<+#$67;:,7>g+F#&,4->H+4+67$6;)M
3;+ -$+ ),7;&>+ $&,'+ ;5A4>5()*,+ F=>5*,HI_+4+ #&'(-67,4*()*,5A+ 5'.$4*(3,!+
P+$67,7)*?+5A$-'*+$+?$=:*4*(+8.<@$3*+$8:9-+A;?,)*67>5')(%+#(.)*+$6$@>!+
r:$7)(+#$%<5*,+#&,4->+4+$@&,'*(+$&,'+=>5*,+#$67,5*+69+&(,:*'$4,)(+4+6#$M
60@+@,&-'$+3$)3&(7)>C+'+;=>5*(?+,),:*'$4,)>5A+45'(D)*(%+#:,67>5')>5A+
D&$-304g+F)*(+?,+)*5+@,&-'*(%+#&,4-'*4(8$+$-+6*.>+4>&,';+3,=-(%+#$67,5*+
,=+-$+;3.,-;+-&,#(&**!+B$+%(67+#&,4-,C+$+370&9+4+$@&,'*(+,&7>D5*(+5A$-'*E+
#$4*))$HIV!+\@*(37>4*'?+?,+4*<5+64(+]&0-.$+4+4*(&)$D5*+'$@,5'$)(M
?;!+ K>+ 4>%,D)*E+ &$:<+ #*(&4*,673,+ @,&-'*(%+ $80:)(8$C+ A;?,)*67>5')(8$C+
2,)3*(4*5'+$-4$.;%(+6*<+-$+?*67&'04+-,4)>5Ag+FP+-'*(.,5A+4*(:3*5A+?*M
67&'04+#$4*(&'5A)*,+$@&,';+)*(+%(67+4+6#&'(5')$D5*+'+7>?C+5$+4>$@&,=,C+

 I + F\)*+b*?#&(6%$)*D5*d+%(-)$5'(D)*(+'8;@*:*+#&'(-?*$7+*+)*(+$6*98)<:*+463;7(3+
7(8$+#$('%*+D4*,7.,+$D4*(7:,%95(8$HC+*@*-(?C+6!+ TXO TS!
 II+ ".$4,g+Fm>6;)(3+%(67+;5'5*4$D5*9+?,:,&674,H+#&'>#*6;%(+6*<+W)8&(6J$4*!
 IN+ W@*-(?C+6!+  _!
 IT+ W@*-(?C+6!+ TTO T_!
 I_+ FR;@*+4045',6+ #$47,&',EC+ =(+ &,5 %< +?*,.+k,6,&*C+ 8->+ %,3$+ ),%4>=6'9+ #$M
5A4,.<+$+$@&,'*(+?04*.+*'4#$R+R'HC+/!+^',#63*C+B!%$0-5!*'3)C+b4gd+*-(?C+9!-5/H*C+e&,304+
 SXNC+6!+ IV!
 IV+ W-(?C+J)*+#C+6!+ ZX!+



Mirosław Wachowiak394

,+4,&7$DE+?,:,&63,+$-#$4*,-,+',46'(+4,&7$D5*+:;-'3*(%!+b!!!d+P*'%,+),7;&>+
%(67+]&0-.(?+)*(4>5'(&#,)>?+1$&?+*+@,&4+-:,+$3,+?,:,&',HIY!+K>+#(.)*(%+
%(6'5'(+'*:;67&$4,E+64(+#$8:9->C+5>7;%(+7&,37,7+`u&(&,g+F2&,4-'*4,+6'7;M
3,+ 734*+4+),7;&'(C+37$+ %9+?$=(+'+)*(%+4>-$@>EC+ 7()+ %9+#$6*,-,!+ W?+@,&M
-'*(%+-'*(.$+74$%(+'8$-)(+%(67+'+=>5*(?C+7>?+%(67+:(#6'(HIX!+2,)3*(4*5'$4*+
)*(+ 5A$-'*+ %(-),3+$+-$6.$4)>+ &(,:*'?!+P6',3+ 674*(&-',+O+$#$4*,-,%95+
$+ $@&,'*(+ v&,+[8(:*5,C+ @>),%?)*(%+ )*(+ 5'>67$+ &(,:*67>5')>?+O+ =(+ #(%',=+
%(8$+F$-->5A,+#&,4-9HC+,:(+F)*(+%(67+$)+7>:3$+-(3$&,5%9HC+#$)*(4,=+F)*(M
@$C+'*(?*,C+-&'(4,+69+4*-'*,)(+*+$-5';7(HIS!+W67$7<+67,)$4*+4*<5+)*(+7>:3$+
(:(?()7+ $@*(37>4)(8$+ #,7&'()*,C+ ,:(+ *+ (?$5%*C+ 4'&;6'()*,C+ ,+ ?*(%65,?*+
*+-(:*3,7)(%+67>:*',5%*C+%,3+4+#&'>#,-3;+[:(66$+K,:-$f*)(77*(8$C+;+370&(8$+
:*)*,+%(67+F#(.),+#&,4->C+,+%,3=(+#&'>+7>?+4>6';3,),HNZ!+e:;5'$4>?+(:(M
?()7(?+4>-,%(+6*<+',7(?+#*(&4$7),+#$67,4,+,q&?,5%*+&'(5'>4*67$D5*+%,3$+
]&0-.,+74$&'()*,!+a),?*())(C+=(+4+5,.(%+740&5'$D5*+,&7>67>+O+370&,C+%(D:*+
%(67+ F#&,4-9H+4*(&)9+ ),7;&'(C+ 7$+ %(-),3+ F4>6';3,)9H+ O+?*?$+ D4*,-$M
?(%+-(3$&,5>%)$D5*C+,+4+$3&(6*(+A*6'#,L63*?C+7,3=(+6>)7(7>'$4,)*,+@&>.>C+
)*(+'),%-'*(?>+4+%(8$+$@&,',5A+(:(?()7;+-(1$&?,5%*C+,+#&'>),%?)*(%+)*(+
4+7,3*?+%(%+&$';?*()*;C+%,3+)#!+;+^A,*?,+"$;7*)(J,+5'>+740&504+(36#&(M
6%$)*'?;+)*(?*(53*(8$!

2,)3*(4*5'+#$7<#*,.+',&04)$+F(67(7>'$4,)*(+;5';EHN C+%,3+*+F63&,%)>+
6;@*(37>4*'?HC+ 3.,-95+),5*63+),+ 7$C+ =(+ F4*-'()*(+ ',:(=)(+ %(67+ )*(+ 7>:3$+
$-+),6'(8$+7(?#(&,?()7;C+,:(+*+$-+),6'(%+woli+4*-'()*,+7,3+5'>+*),5'(M
%HNI!+ /(-)$5'(D)*(+6#&'(5*4*,.+6*<+'@>7)*(?;+ *)7(:(37;,:*'?$4*+4+6'7;5(C+
370&>+)*06.+'(+6$@9+3:,6>5>'?NN+5'>+F#6(;-$),3$4>H+)($*?#&(6%$)*'?NT!+ 

 IY+ W@*-(?C+6!+ NYO NX!
 IX+ W@*-(?C+6!+ YX!
 IS+ W@*-(?C+6!+ X !
 NZ+ W@*-(?C+6!+   !
 N + W@*-(?C+6!+ T_!
 NI+ W@*-(?C+6!+ Y !
 NN+ i*<-'>+*))>?*+$+95/),+@6/#$W'5!*%0,/)+`,f*-,+?04*g+Fw*(+?$=),+),+7(+$@&,M
'>+&(,8$4,E+;5';5*$4$C+7&'(@,+%(+#&'>%9E+&$';?(?!+`:,7(8$+$-79-+',5'>),+@>E+]:(+
'+?,:,&674(?HC+*@*-(?C+6!+ N O NI!
 NT+ W@*-(?C+6!+ N_!
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[&7>67,+ #$5A4,:,+ (36#&(6%<C+ %(-),3+ 7<+ '4*9',)9+ '+ F),#*<5*(?+ ;5';5*$M
4>?H+#&'(-67,4*$)>5A+#$67,5*C+?)*(%+O+?,:;%95(8$+%(+740&5>!

2,)3*(4*5'+#$+&,'+3$:(%)>+63.,)*,+6*<+3;+?*67&'$?+-,4)>?C+&$'4,M
=,%95+#&$@:(?+kompozycji!+/(%+#$-67,49+?,+@>E+%(-)$DE+#&'(-67,4*()*,C+
;?*,&+*+#$&'9-(3C+$6*98,)(+#&'('+:$8*3<+D4*,7.$5*()*,C+&>7?C+&04)$4,=(M
)*(+6*<+3$:$&>67>5')(+ *+4,:$&$4(+#:,?!+K&'?*959+#$+7&$6'(+ %,3+?,)*1(67+
,&7>67>5')>+?,:,&',+4>#$4*(-]g+F),+7>?+#$:(8,+-'*(.$+6'7;3*C+=(+5'.$4*(3+
8&;#;%(+ (:(?()7>+ D4*,7,+ *+ 4#&$4,-',+4+ D4*,7+ '(4)<7&')>+ .,-+ *+ :*5'@<!+
w,%@,&-'*(%+$@5>?+=>4*$.(?+6'7;3*+ %(67+@('.,-HC+ *:;67&$4,.+#&'>3.,-(?+
w*5$:,6,+2$;66*),N_!+W67$7),C+$#&05'+#$&'9-3;+3$?#$'>5>%)(8$C+ %(67+7(=+
46#0.',:(=)$DEC+D5*6.(+#$4*9',)*(+(:(?()704C+'+370&>5A+=,-()+)*(+?$=(+
-'*,.,E+ %,3$+ 4>*'$:$4,)>+ 5'>))*3!+ w*('?*(&)*(+ -:,+ 2,)3*(4*5',+ 4,=)9+
4,&7$DE+?;'>5')9+#&'(-67,4*()*,+$6*98,+6*<+#&'('+F$&3*(67&,5%<H+46'>67M
3*5A+ &0=)$&$-)>5A+ D&$-304C+ 370&(+ %(-),3+)*(+@;&'9+ %(-)$:*7$D5*+ -'*(.,C+
,:(+#&'('+4',%(?)(+;67$6;)3$4,)*(+ *+46#0.8&,)*(+ %(6'5'(+ %9+#$-3&(D:,M
%9!+ [),:*';%95+ B>5%,),C+ ,35()7;%(g+ F%(-),3$4$DE+ ),#*<5*,+ @,&4>+ ),+
5,:;73*(%+ #$4*(&'5A)*+ $@&,';HNV+ $&,'+ &$:<+ 6#,%,%959+ D4*,7.,NY!+P6'>673*(+
&$'#,7&>4,)(+-$7>5A5',6+D&$-3*+#:,67>5')(+%,3$+$6$@)(+*+,;7$)$?*5')(+
O+4+3$?#$'>5%*+'),%-;%9+46#0:)>+?*,)$4)*3C+4,&;)3;%95>+ *+ *:;67&;%95>+
%(-)$DE+;#$&'9-3$4,)(8$+1$&?,:)*(+-'*(.,!

B,3+ %,3+$--,)*(+#&,4->+),7;&>+4>?,8,+3$)3&(7)>5A+ D&$-304+#:,M
67>5')>5AC+7,3+(1(37+4*';,:)>+$6*98,+6*<+-'*<3*+'2(16& 0 !+;=>5*;+),M
&'<-'*+*+'),%$?$D5*+',6,-+ 1*1+,)(07&/+"0 (&,51!+r+`u&(&,+#$-3&(D:,+
2,)3*(4*5'+F*)7(:*8()5%<+4*'%*HC+',5A4>5,+6*<+3$?#$'>5%9+w*5$:,6,+2$;6M
6*),+F63$)67&;$4,)9+5,.3*(?+D4*,-$?*(HNXC+,+4+^,),::(75*(+&$'3$6';%(+6*<+
F4>6$3*?+8,7;)3*(?+8&>+@,&4)(%+b!!!dC+$@*(37>4)*(+D5*6.(%HNS!+"#$8:9-,%95+
467(5'C+463,';%(+),+F'4*9'(3+?*<-'>+;?*(%<7)$D5*9+,&7>67>+,+4*'%9HTZ!+m$'M
#,5',+),-+;#,-3*(?+ &'(?*$6.,C+@$:(%(+),-+ *8)$&,)5%9+4*(:;+46#0.5'(6M 

 N_+ W@*-(?C+6!+ IV!
 NV+ W@*-(?C+6!+  S!
 NY+ W@*-(?C+6!+  Z!
 NX+ bX X*!7#3+0$9!5),!dC+*@*-(?C+6!+ IV!
 NS+ W@*-(?C+6!+ I_!
 TZ+ W@*-(?C+6!+ YS!
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)>5A+4+#$-67,4$4(%+?,:,&63*(%+4*(-'>T !+P(-.;8+)*(8$+-,4)*+?*67&'$M
4*(+-$63$),:(+&$'4*9',:*+*)7;*5>%)*(+1$&?,:)(+',-,)*,C+'+370&>?*+)*(+&,-'9+
6$@*(+QWQM4*(5')*+ 740&5>TI!+ 2&'>#$?*),%95C+ *:(+ 67;-*$4,)*;+ *+ 3$#*$4,M
)*;+-'*(.+-,4)>5A+',4-'*<5',%9+U;67,f(+^$;&@(7C+x-$;,&-+i,)(7C+2,;:+
^j',))(C+74*(&-'*C+=(+F$-+$-'>63,)*,+7(%+2(06"#/+"0 (&,51+',:(=>+#&'>M
6'.$DE+?,:,&674,HTN!+ ",?+ 67;-*;%(+?*67&'04+4+ $&>8*),:(+ 4+ 7&,35*(+ :*5'M
)>5A+#$-&0=>+-$+P.$5AC+y*6'#,)**C+K(:8**C+y$:,)-**C+[;67&**!+P>3$);%(+
7(=+3$#*(+'+m;@()6,C+k(&$)(6(8$C+B>5%,),!+e$)7,37+'+-'*(.,?*+-,4)>?*+
$-+5',6;+#*(&46'(8$+?.$-'*(L5'(8$+#$@>7;+4+2(7(&6@;&8;+36'7,.7$4,.+
?,:,&',+)*(+?)*(%+)*=+740&5'$DE+46#0.5'(6)>5AC+'+370&(%+7(=+%(-),3+$@qM
5*(+5'(&#,.!+B$+'+4*'>7+4+:*5')>5A+?;'(,5A+4>)*06.+,&7>67,+3;:7+?,:,&63*(%+
6$:*-)$D5*+*+D4*,-$?$DE+&$:*+;=>7>5A+D&$-304+*+?,7(&*,.04!

r5'(L+/,)+^>@*6+7,3+#*6'(+$+64$*?+#&$1(6$&'(g+F"'7;3,+*+%,3$DE+@>.>+
6>)$)*?(?+-:,+2,)3*(4*5',!+B()+#$67;:,7+%,3$D5*+&$'5*98,.+,=+),+?,7(&*,.C+
370&>?+#&,5$4,.C+,=+),+),&'<-'*,C+370&>?*+6*<+#$6.;8*4,.!+2$#,7&'?>+),+
#,#*(&>C+),+370&>5A+&>6$4,.!!!+/(8$+-$@&(+$@>5',%(+&'(?*(D:)*5'(+#&'>4$M
-'9+),?+),+?>D:+&,5'(%+7,3*5A+.!5$#Y*#77#3*#+6'7,:;8$4504+*+#&,37>304+%,3+
-,4)*+y$:()-&'>HTT!

2$-$@)(+$#*)*(C+D4*,-5'95(+$+#&'>4*9'>4,)*;+4,8*+-$+;=>7>5A+?,7(M
&*,.04+$&,'+#(&1(35%*+4,&6'7,7;+740&5'(8$C+'),%-;%(?>+&04)*(=+4(+46#$M
?)*()*,5A+#,6*(&@*5>+?,:,&',g+F-$@*(&,.+),%#*<3)*(%6'(+#,#*(&>+5'(&#,)(C+
5A*L63*(C+ %,#$L63*(+ b!!!d+ #,?*<7,?+ ),4(7+ $-@*73<+ '&$@*$)9+ ),+ #(&8,?*M
)*(HT_!+\-@*%,)(+8&,q3*+?;6*,.>+@>E+*-(,:)(C+4*<5+F)*(+4>&<5',.+6*<+)*3*?+
O+ 7&,4*.+ *+ $-@*%,.+ ',46'(+ 6,?+ b!!!dHTVC+ ,+4'8:<-(?+$-@*7>5A+ 3*:3,3&$7)*(+
#.>7+8&,q5')>5A+l,34,1$&7+*+6;5A(%+*8.>n+-,%(+463,'043*+`?$5A$463*(%g+
F#&'(7$#*E+),+#,7(:)*(C+@>:(+-,:(%+)*(+&(#&$-;3$4,EHTY!+P6#$?*),+$),C+=(+

 T + W@*-(?C+6!+ _Y!
 TI+ W@*-(?C+6!+ X !
 TN+ W@*-(?C+6!+ _Y!
 TT+ /!+^>@*6C+I,-@.$6'$A!-!7'&0$2),-!2)$F>C/#D $9!31+#2+*/=$Z/+#"!$+$.!4+H-1+$/$.5!*'2-
3+GC+P,&6',4,+ STYC+6!+V!
 T_+ /!+`?$5A$463,C+$#!+5*7!C+6!+XS!
 TV+ W@*-(?C+6!+XXOXS!
 TY+ W@*-(?C+6!+SZ!
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F?,:$4,.+',46'(+5,.>+&,)(3HTX!+a-,)*(+7$+6;8(&;%(+5*98.$DE+*+6>67(?,7>5'M
)$DE+#&,5>+740&5'(%TS!

i,:;%95C+ ,&7>67,+4>3$&'>67>4,.+ :;67&$C+ 6#&,4-',%95+ F7$C+ 5$+4*-'*,.>+
%(8$+$5'>C+*+7$C+5$+&<3,+#&'()$6*.,+),+#.07)$H_Z!+\74,&7,+#$'$67,%(+34(67*,+
3$&'>67,)*,+'+1$7$8&,q*!+`?$5A$463,+6;8(&;%(C+*=+,&7>67,+)*(+;5*(3,.+6*<+
-$+%(%+#$?$5>_ !+a,5A$4,)(+1$7$8&,q(+'+5',6;+#&,5+),-+>!.'31H$#$3,';%9+
5$+#&,4-,C+=(+2,)3*(4*5'+'&('>8)$4,.+'+:;67&,+4+7:(C+#$'<+?$-(:3*+'?$M
->q3$4,.+%(-),3+7>:3$+)*('),5')*(!+a-%<5*(+),7$?*,67+#$';%95(8$+-$+#$&M
7&(7;+#&'>+1$&7(#*,)*(+v(:*36,+/,6*(L63*(8$+%(67+&,5'(%+-$3;?()7,5%9+#&,5>+
)*=+#$?$59+#&'>+?,:$4,)*;_I!+\#*(&,.+ 6*<+4+#&,5>+F),+)$7,73,5A+@9-]+
&>6;)3$4>5AC+ @9-]+ #*6,)>5AH_N!+\#&05'+ :*5')>5A+ 6'3*504+ &>6;)3$4>5A+
-$+ $@&,'04+ $&,'+ ,34,&(:$4>5A+ @9-]+ $:(%)>5A+ #&$%(3704+ *+ 4,&*,)704+
$67,7(5')>5A+#&'(-67,4*(LC+',5A$4,.+6*<+6'3*5+'+)$7,739+-(q)*;%959+3$:$&+
#(%',=;+'+?>D:9+$+?,%95>?+#$467,E+$@&,'*(_T!

^())(+*)1$&?,5%(+$+4,&6'7,5*(+,&7>67>+4+:,7,5A+IZ!+#&'>7,5',+^',#63*g

 TX+ W@*-(?C+6!+ TX!
 TS+ F"7,&>+2,)3*(4*5'+?,4*,.C+=(+)*(+4,&7$+?,:$4,EC+%(=(:*+6*<+)*(+?,+#&'>),%M
?)*(%+_Z+:,7+5',6;+),+),;3<HC+/!+^',#63*C+[!6#0,/$9+'-5$9'-2'5'2,1+C+b4gd+*-(?C+9!-5/H*C+
6!+ISI!
 _Z+ `?$5A$463,+-$-,%(C+=(+F@>.+ 7$+$3&(6C+8->+ :;@$4,.+6*<+4+$-@*5*,5A+4+:;M
67&'(HC+ 46#$?*),%95+ #&,5(+ ),-+ >!.'31HC+ ,+ 7,3=(+ #&$%(37+ #$&7&(7;+ b2,)3*(4*5'$4(%d+
'+ F$-@*5*(?+ 74,&'>+ 4+ :;67&'(+ $+ 6'(&$3*5AC+ ,)7>5')>5A+ &,?,5AHC+ /!+ `?$5A$463,C+
$#!+5*7!C+6!+V_C+@>E+?$=(+%(8$+&(,:*',5%9+%(67$A'E+#-!$*/#,/H*!$,+@C+ S  C+4.,6)$DE+i;'(;?+
w,&$-$4(8$+4+e&,3$4*(!
 _ + W@*-(?C+6!+V_!
 _I+ v$7$8&,q(+#$';%95(%+-$+$@&,';+>!.'31!+P,)->+2,)3*(4*5'$4(%+&(#&$-;3;%(+
/!+`?$5A$463,C+$#!+5*7!C+6!+VIC+1$7$8&,q(+#$';%95(8$+v(:*36,+/,6*(L63*(8$C+&(#&!g+*@*M
-(?C+6!+V !
 _N+ W@*-(?C+6!+V_!
 _T+ Fr+6,?(%+80&>+),-+-;=9+6$6)9C+@*,.(+?$5)$+63$)7&,67$4,)(+$@.$3*C+-&$@)(C+
#$6',&#,)(+ ),+ 7:(+ )*(@,+ 5*(#.$q$:(7$4(8$!+ 2*(L+ $:*43*+ #$5A>:$)(%+ $@$3+ -;=(%+ ),+
:(4$C+'*?)>+ %,3+#*(L+-;=>+ *+ 7()+),+#&,4$C+),+@&'(8;+$@&,';!+\:*43,+),+ 7:(+?$&',+
?$5)*(%+63$)7&,67$4,),!+U.04)*(+#*(L+*+8,.<'*(+),+'*(?*+#$-+79+$:*439+6%(),C+=0.7,M
4(+%,D)*(%6'(+6?;8*!+w,+?$&';C+-&$@)(+6?;8*+q$:!+;3$D)(C+'?)*(%6',%95(+6*<+4+$--,M
:*!+"$6),+-;=,+4*<5(%+#&'('&$5'>67,HC+*@*-(?C+6!+ ZT!
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b2,)3*(4*5'd+4&,5,+-$+3:,6>5')(%+?(7$->+#&,5>+l&>6;)(3+O+4,:$&+O+
3$:$&n+b!!!d+#$-&>6$4;%(+$@&,'+#&'(-+?,:$4,)*(?C+b!!!d+;=>4,+#$-3.,M
-04+b!!!d!+2&'(-+$67,7(5')>?+#$.$=()*(?+3$:$&;+'*(:$)(8$+:;@+5',&M
)(8$+3.,-'*(+2,)3*(4*5'+#:,?>+8$&95(+*+4'@$8,5,+7>?+-]4*<5')$DE+
7$);+l'4<=,+#,:(7<+b!!!d+#$',+3$)*(5')$D5*9+$--,)*,+3$:$&;+:$3,:)(M
8$C+?,:;%(+#&,4*(+4>.95')*(+3*:3;+'*(?*,?*+*+5'(&)*9!+w,4(7+4+-$M
?*(6'3,5A+;=>4,+)*(5A<7)*(+)*(@*(63*5A+3$:$&04+ *+4$:*+#$6.;8*4,E+
6*<+5'(&)*9__!

^',#63*+#$-,%(+&04)*(=+#(.)9+#,:(7<+?,:,&',+4+7>?+$3&(6*(C+#$74*(&M
-',%959+5(:$4(C+'),5')(+%(%+$8&,)*5'()*(_V!

Pankiewicza technologa+#$'),%(?>C+$@6(&4;%95+&,'(?+'+)*?+$@&,'>+
#&('()7$4,)(+4(+ 1&,)5;63*5A+ '@*$&,5A!+[),:*'*(+ 1$&?>+ 5'<67$+ 7$4,&'>M
6'9+ 6#$67&'(=()*,+4,&6'7,7$4(!+P(-.;8+2,)3*(4*5',+ F"7,&'>+?*67&'$4*(+
'),:*+7(5A)*3<+#$-3.,-;H_YC+,:(+#&'>+$@&,'*(+m*@(&>+A0-#53'&!+6;8(&;%(C+=(+
@>.+?,:$4,)>+!77!$ .5+4!_X=+\8:9-,%95+`$?()*5,+k()('*,),C+463,';%(+),+
#$-?,:$4,)*(+3,&),5%*+`'*(5*973,+'*(?*9+'*(:$)9_S!+r+K,66,),+,),:*';%(+
:,6(&;)3*+'+F:,3*+#;&#;&$4(%C+6'3,&.,7)(%C+=0.7(%+ :;@+'*(:$)(%HC+3.,-'*$)(+
),+%,6)(+*?#,67>VZC+,+;+U(&,&-,+`,f*-,+*+f,)+G>53,+'4&,5,+;4,8<+),+4>M
6$3*(+*?#,67>+5*(?)>5A+1&,8?()704V !+^A,&,37(&>';%95+7(5A)*3<+?,:,&639+
7>5A+$67,7)*5AC+674*(&-',g+F"9+7$+1,&@>+$:(%)(C+,:(+$5'>4*D5*(+5,.3*(?+*))(+

 __+ /!+^',#63*C$J)*+#C+6!+STOS_!
 _V+ F2,:(7,+-'*6*(%6',+2,)3*(4*5',g+@*(:+6&(@&),C+=0.7,+)(,#$:*7,L63,C+=0.7,+@&>M
:,)7$4,C+ $5A&,+ =0.7,C+ ;?@&,C+ 5'(&4*(L+ *)->%63,C+ 6*()),C+ #,:$),C+ ;?@&,C+ ),7;&,:),+
5'(&L+ '+ 3$D5*+ 6.$)*$4(%!+P+ #(%',=,5A+ #$6.;8;%(+ 6*<+ %(6'5'(+ -$-,73$4$+ 5A&$?(?+
%,6)>?C+ %,;)(+-(+"7&$)7,*)(C+3$@,:7(?C+;:7&,?,&>)9C+'*(:()*9+3$@,:7$49!+w*(+;=>4,+
)*8->+'*(:()*+ 6'?,&,8-$4(%+ ,)*+3,-?*;?04C+ :,';&+3&,#$4>C+5>)$@(&C+@.<3*7+#&;63*+
67$6;%(+4+4>%973$4>5A+7>:3$+4>#,-3,5AHC+*@*-(?C+#&'>#*6+ C+6!+ST!
 _Y+ W@*-(?C+6!+ TV!
 _X+ W@*-(?C+6!+ IN!
 _S+ B'4!+R#56!*+'C+$+370&>?+4+64>?+7&,37,5*(+46#$?*),.+^())*)*C+,+2,)3*(4*5'+
',;4,=,.g+F/(67+ 7$+#&$5(-(&+;#&,4*,)>+#&'('+045'(6)>5A+?,:,&'>HC+ *@*-(?C+6!+ Y !+
a),%$?$DE+ 7(8$+ 6'5'(80.;+?$=(+ D4*,-5'>E+$+5'>7,)*;+#&'('+2,)3*(4*5',+ 7&,37,7;+
^())*)*(8$+l4+#(4)>?+$3&(6*(+64(%+740&5'$D5*+67;-*$4,.+8$+m()$*&n!
 VZ+ W@*-(?C+6!+ V !
 V + W@*-(?C+6!+ TV!
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$-+),6'>5AHVI!+"9-+ 7()+#$47,&',+&04)*(=+#&'>+$@&,'*(+ /(,),+i$;::*$),g+
FW+%,3*(+1,&@>+?*(:*+5*+:;-'*(p+e4*,7>+5'(&4$)(+4+)*(@*(63*?+4,'$)*3;+-$+
-'*D+ -)*,+ ',5A$4,.>+ 649+ *)7()6>4)$DEC+ 370&,+4+ #.07),5AC+?,:$4,)>5A+
-'*6*(%6'>?*+1,&@,?*C+#$+3*:3;),67;+:,7,5A+',5'>),+%;=+8,6)9EHVN!+P*(-',+
*+ D4*,-$?$DE+ ;%,4)*,%9+ 6*<+ 7,3=(C+ 8->+ ,&7>67,+ 46#$?*),+ $+ ?$=:*4$D5*+
5*(?)*()*,+)*(370&>5A+#*8?()704VTC+$+4#.>4*(+),+$-@*0&+-'*(.,+=0.3)9M
5(8$+4(&)*36;V_+$&,'+#&'(#&$4,-'$)>5A+),+$@&,'*(+3$)6(&4,5%*+*+&(67,;M
racjiVV!+/(8$+6#$67&'(=()*,+D4*,-5'9+$+#$67,4*(+,),:*';%95(8$+7(5A)$:$8,C+
63;#*,%95(8$+6*<+),+;=>7>5A+?,7(&*,.,5A+*+7(5A)*5(C+6.;=95>5A+$6*98)*<5*;+
$5'(3*4,)>5A+(1(3704+#:,67>5')>5A!

2$D4*<5()*(+,&7>67>C+5A595(8$+;'>63,E+),%-$63$),:6'>+(1(37+4+$@&,M
'*(C+;4*-,5')*,+%(8$+$-#$4*(-]+),+#>7,)*(+#,6*(&@*5>+$+#$40-+',)*(5A,M
)*,+#$:63*(8$+#(%',=;g+F^,.>+5A,&,37(&+#$:63*(8$+3&,%$@&,';+:(=>+),+:*)**+
A$&>'$)7;!+z(@>+7$+$--,EC+7&'(@,+#$.$=>E+6*<+),+'*(?*C+8$-'*),?*+:(=(E+
4+@&;]-'*(!+m$@*.(?+7$+3*(->DC+7(&,'+#&'(3&,5',+7$+?$%(+?$=:*4$D5*HVY!

2&'(?04*()*(+ '+  SIX+ &$3;+ #$-6;?$4;%(+ ?,:,&63*(+ #&'(?>D:()*,+
2,)3*(4*5',g+F2$+-.;8*?+-$#*(&$+6';3,)*;+ *+@.9-'()*;C+ b!!!d+$-3&>4,+6*<+
*+ ,;7()7>q3;%(+),7;&<g+#&,4-,+ *67)*(%(+ 7>:3$+4+6'7;5(p+ b!!!d+\@$4*9'3*(?+
b!!!d+3,=-(8$+,&7>67>+%(67+#&'(-(+46'>673*?+-9=()*(+-$+#$'),)*,+D&$-304+
#$7&'(@)>5A+-$+'&(,:*'$4,)*,+4+-,)(%+?,7(&**+1$&?>C+370&,+674*(&-',+'&$M
';?*()*(HVX!

P+ 7(%+ #&'(?$4*(+ ',4*(&,+ 6*<+ ,35()7$4,)*(+ &'(?*$6.,+ *+ 4,&6'7,7;+
$&,'+ $8&$?),+ 63&$?)$DE+ *+ #$3$&,+ ,&7>67>!+w*(+ #$467&'>?;%9+ $)(+ %(-M
),3+#&$1(6$&,+#&'(-+$67&9C+-$8.<@)9+3&>7>39+46#0.5'(6)$D5*g+FK&,3+4*,&>+
674$&'>.+-'*39+?*(6',)*)<+#$%<EC+5A,$6C+4>#,5'()*(+:;-'3*(8$+$@:*5',!+b!!!d+
46'>65>+6*<+6#*(6'9C+b!!!d+)*37+)*(+5A5(+*+)*(+?$=(+'-$@>E+6*<+),+#&,4-'*M
49+5*98.$DE+63;#*()*,+b!!!d!+i,?>+-'*D+'+%(-)(%+67&$)>+&$'@*5*(+#6>5A*5')(+

 VI+ W@*-(?!
 VN+ W@*-(?C+6!+ VT!
 VT+ W@*-(?C+6!+ _ZO _ !
 V_+ W@*-(?C+6!+  S!
 VV+ W@*-(?C+6!+ ZS!
 VY+ /!+`?$5A$463,C+$#!+5*7=C+6!+I Y!
 VX+ W@*-(?C+6!+IZ_C+IZV!
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*+?$&,:)(+5'.$4*(3,C+'+-&;8*(%+$@)*=()*(+&'(?*$6.,HVS!+w,+3&>7>5(+%(-),3+
)*(+#$#&'(67,%(!+m(5(#7<+?,+67,)$4*E+'+%(-)(%+67&$)>+67;-*$4,)*(+),7;&>C+
'+-&;8*(%+ O+ 6#$6$@;+ %(%+ #&'(-67,4*()*,+#&'('+-,4)>5A+?*67&'04C+#$+ 7$C+
@>+;+)*5A+$-),:(]E+4.,D5*4(+D&$-3*+#:,67>5')(+*+?(7$->+?,:,&63*(C+@>+)*(+
F-&(#7,E+4$30.+&$'4*9',)>5AH+%;=+F#&$@:(?,704HYZC+@>+4&05*E+-$+F2+#*/-
3#%$',6,->+?,:,&674,+O+#:,67>5')$D5*HC+*+'+-'*(.+-,4)>5A+;5'>E+6*<+',#$M
?)*,)(8$+4,&6'7,7;Y !

B&;-)$+@>.$@>+-'*D+4'>4,E+46#0.5'(6)>5A+-$+-$6.$4)(8$+67;-*$M
4,)*,+),7;&>C+5'(8$+'&(6'79+*+6,?+2,)3*(4*5'+)*(+5'>)*.!+a,#>7,)>+$+-(M
1$&?,5%(+4+$@&,'*(+^j',))(J,+\5!%H*)$2$1!5-)+ l XSZO XSInC+$-#$4*,-,g+
F)*(+4*-'<+7;+)*5+#$',+4>5';5*(?+5A,&,37(&;+7>5A+#$67,5*C+#$',+$67&$D5*9+
4*-'()*,H!+2&'>+@:*=6'>?+$8:9-'*(+$3,=(+6*<C+=(+6#$%&'()*(+,&7>67>+),+),M
7;&<+ %(67+ $6$@*67(+ O+ %(-),3+ )*(+4+ 6()6*(+ 6*:)(%C+ (36#&(6>%)(%+ -(1$&?,5%*C+
,:(+&$';?*,)(+%,3$+6(:(37>4)$DEC+;)*3,)*(+7(8$C+5$+)*(#$3$%95(C+,+%(-)$M
5'(D)*(+*)7()6>q3$4,)*(+4,&674>+-(3$&,5>%)(%+-'*(.,!+F\67&$DE+4*-'()*,H+
O+370&9+5A<7)*(+#&'>#*6,:*@>D?>+(36#&(6%$)*67$?+O+)*(+@<-'*(+',7(?+6#$%M
&'()*(?+4>'>4,%95>?C+,:(+3$)7(?#:,5>%)>?!+P$%)<+*+5*(&#*()*(+4+64$%(%+
4*'%*+),7;&>+,&7>67,+63&'<7)*(+#$?*)9.!+F\67&(HC+,+&,5'(%+;4,=)(+6#$%&'(M
)*(+$@%,4*.+8.04)*(+4$@(5+F#&'(-?*$7;HC+'+%(8$+-$7>3,:)9+?,7(&*,:)$D5*9+
*+%,6)>?+#$6,-$4*()*(?+4+#&'(67&'()*!+

e:;5'$4(+-:,+'&$';?*()*,+',6>8),:*'$4,)(%+6(:(37>4)$D5*+4*-'()*,+
4>-,%(+6*<+#$%?$4,)*(+#&'('+2,)3*(4*5',+?,:,&674,+%,3$+&$'3$6'>C+#&'>M
%(?)$D5*!+P>'),)*(g+Fr&$3+'?>6.$4>+%(67+#&'>)<79+)*($-'$4)9+-:,+#&'(M
5';5*,+7,%(?)*5>+=>5*,!+"'7;3,+?;6*+@>E+&$'3$6'9C+-'*<3*+370&(%+$@%,4*,%9+
6*<+),?+#&,4->+ *))9+-&$89+)*(-$67<#)(HYI+O+)$6*+ '),?*$),+$6$@*67(8$+
?,)*1(67;!+P#,7&>4,)*(+6*<+4+$@&,'+m(?@&,)-7,+:#-,/!E#+O+%,3+6,?+46#$M
?*),+ O+ 6#$4$-$4,.$+ D?*(5AC+ 46#0.;5'(67)*5'()*(+4+ #$),-&,5%$),:)(%+
?,:,&63*(%+;5'5*(C+6()6;,:)(%+#&'>%(?)$D5*C+3$%95(%+*+&$'3$6')(%YN!

`&$8,+740&5',+2,)3*(4*5',+7$+6';3,)*(+'.$7(8$+D&$-3,+O+?,:,&674$+
#$8$-'$)>5A+6#&'(5')$D5*!+`(q)*;%9+%(+#,&>+,)7>)$?**g+6'7;3,+*+),7;&,C+

 VS+ /!+^',#63*C+J)*+#C+6!+ YX!
 YZ+ W@*-(?C+6!+ X !
 Y + W@*-(?C+6!+ _Y!
 YI+ W@*-(?C+6!+ N !
 YN+ P+7&,35*(+4*'>7>+4+?;'(;?+4&,'+K$)),&-(?C+*@*-(?C+6!+ _I!
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$@*(37>4*'?+ *+ 6;@*(37>4*'?+4*-'()*,C+ #&,4-,C+ ,:(+4>6';3,),C+ &>6;)(3C+
:(5'+7>:3$+%(D:*+%(-)$5'(D)*(+?,:,&63*C+-(3$&,5>%)(+&$';?*()*(+#$4*(&'5AM
)*+$@&,';C+'+',5A$4,)*(?+%(8$+8.<@*+#&'(67&'())(%C+D4*,-$?$DE+*+4'&;M
6'()*(C+ '->65>#:*)$4,),+ 3$)67&;35%,+ *+ %(-)$5'(D)*(+ 3$:$&>67>5'),+ ?;M
'>5')$DE!+/(8$+740&5'$DE+7$+4$:,+36'7,.7$4,)*,+*+&$'3$6'+#$--,4,)*,+6*<C+
7&,->5%,C+,:(+'$@,5'$),+#&'('+D&$-3*+?,:,&63*(+4>-'*(:$)(+7,3+?$5)$+$-+
6*(@*(+ ),4',%(?+-$#*(&$+ #&'('+ ,4,)8,&-$4>+4*(3+QQ!+i,:,&674$+ 3&,M
3$463*(8$+#&$1(6$&,+ 7$+ D4*(=(+ 6#$%&'()*(+@('+#&'(3&(D:,)*,+),7;&>C+$-M
-,4,)*(+?,:,&63*(8$+4'&;6'()*,+@('+#$#,-,)*,+4+(8',:7,5%<!+P6'>673*?+
&'9-'*+;?*,&!+"79-+4@&(4+,4,)8,&-'*(+@&$)*.+&>6;)3;C+4,:$&;C+#&'(-?*$M
7;C+ #&'(67&'()*C+ %(-)$D5*+ 3$?#$'>5>%)(%!+ 2&'(-+ 6'7>4)$D5*9C+ $65A.$D5*9+
6#$%&'()*,+ ;67&'(8.$+ 8$+ ;?*.$4,)*(+ 3$:$&>67>5')(%+ 8&>C+ ,=+ #$+?;'>5'M
)$DEC+-]4*<5')$DE+@,&4>!+2&'(-+#(.)>?+#$--,)*(?+6*<+,;7$)$?*5')>?+
D&$-3$?+?,:,&63*?+467&'>?>4,.$+8$+67;-*$4,)*(+*+3$)7(?#:,5%,+),7;&>!+
P#&$4,-',%95+4+$&@*7<+$--'*,.>4,L+,4,)8,&-$4(%+6'7;3*+#$:63*(%+#$67,M
5*+7,3*(+%,3+i$%=(6'+e*6:*)8C+6,?+#$'$67,.+4*(&)>+'+#$3$&9+4>'),5'$)(M
?;+5(:$4*+O+$@&,'$4*+6#&,4*,%95(?;+*+4>&,=,%95(?;+&,-$DE+'+;%&',)(8$+
1&,8?()7;+),7;&>!+B,3,+#$67,4,+4+(#$5(+?)$=95>5A+6*<+#&$#$'>5%*+,)7>M
),7;&,:*67>5')>5A+?;6*,.,+),#,4,E+#$-+3$)*(5+=>5*,+8$&>5'9C+$6.,-',)9+
)*(%(-)$3&$7)*(+6#$%&'()*(?+4+#&'(6'.$DEC+),+#&'(30&+A,.,D:*4>?+,4,)M
8,&-$?!+ P',%(?)(+ #&'()*3,)*(+ 67,&(8$+ *+ )$4(8$C+ ),%@,&-'*(%+ 4(-.;8+
3&,3$463*(8$+#&$1(6$&,+',#.,-)*,%95(C+-(q)*;%(+4+&$'?$4*(+'+%(-)>?+'(+
64$*5A+;5')*04C+/,)(?+/,&(?9g+F/,+)*(+?04*<C+=(@>+ *?*7$4,E+m()(6,)6+
,:@$+y$:()-&04+O+ 7$+@>+@>.$+';#(.)>?+)*('&$';?*()*(?+O+ %,+;4,=,?+
67,)$45'$C+ =(+ 7&'(@,+ *DE+-$+ 6'7;3*+P.$5A04+ *+y$:()-&04+#&'('+2,&>=C+
#&'('+46#0.5'(6)>+67$6;)(3+-$+)*5AHYT!

^$+ -,.$+ 740&5'(%+ -&$-'(+ 2,)3*(4*5',C+ ?*?$+ ',,35()7$4,)>5A+
6#&'(5')$D5*C+,)7>)$?**C+4+-'*(:(+%(-),3+),%5'<D5*(%+'+6;35(6(?+#$8$-'$M
)>5AC+7,39+6#0%)$DE+*+%,3$DE{+i$=),+',&>'>3$4,E+674*(&-'()*(C+=(+#&'(-+
@('#.$-)>?+1,:$4,)*(?+4&,'+'+3,=-9+)$4*)39+*+M+/4#4J+5A&$)*.,+8$C+#&'>+
#$6',)$4,)*;+#&,4*-(.+8*(&+@,&4)>5AC+4*(:3,+&,-$DE+?,:$4,)*,+7(8$C+5$+
4*-'*+O+,q&?,5%,+&'(5'>4*67$D5*C+46#,&7,+6$:*-)>?+4,&6'7,7(?+*+5*98:(+),+

 YT+ /!+/,&(?,C+B'/4'2!$/$>C/#D#4$9!31+#2+*/#4C+FU.$6+2:,67>304HC+ SNNC+)&+ OIC+
6!+X!
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)$4$+$-&,@*,)9+:(35%9+'+?*67&'04C+',&04)$+7>5A+F"7,&>5AHC+%,3+*+)$4>5A+
3:,6>304+46#0.5'(6)$D5*+1$&?,7;+^j',))(J,!

Summary

�e re�ned truth. Józef Pankiewicz on art in the context  

of the workshop practice

2,)3*(4*5'+ ,6+ 5$)65*$;6+ ,&7*67+ $1 + A*6+ 7*?(+ 4,6+ ,@6$&@*)8+ ,5A*(f(?()76+ $1 +
*))$f,7*f(+?$f(?()76+,##(,&*)8+7A&$;8A$;7+A*6+:*1(!+|(7+A(+4,6+5&*7*5,:+,)-+-*-+
5A$$6(+6$;&5(6+$1 +*)6#*&,7*$)6+6(:(57*f(:>!+"$?(+7&,-*7*$),:+(:(?()76+$1 +7A(+4$&3+
$1 +,&7+,6+#&$#$&7*$)+(}#&(66(-+4*7A+#&$#(&+-&,4*)8C+$&+A$?$8()$;6C+@,:,)5(-+
,)-+ ;)*7(-+ 5$?#$6*7*$)+ ,6+ 4(::+ ,6+ 6#,5(+ 8,*)(-+ 4*7A+ 7A(+ :*8A7+ ,)-+ 6A,-$4+
-*-+ 67*::+?,77(&+ 1$&+ A*?!+\)+ 7A(+ $7A(&+ A,)-+ A(+ ,-?*&(-+ 5$:$;&1;:+ *)7(&,57*$)C+
6*?;:7,)($;6+5$)7&,67+,)-+?;6*5,:+A,&?$)*(6+$1 +7A(+#(&1(57:>+%;}7,#$6(-+A;(6!+
y*6+ ,&7+ 5,)+ @(+ 5A,&,57(&*6(-+ @>+ #,*&6+ $1 + $##$6*7*$)6+ :*3(+ 7&;7AC+ @;7+ &(q)(-C+
),7;&(+$@6(&f(-+@;7+*)+7A(+6,?(+7*?(+1(:7+4*7A+(?$7*$)C+7A(+%$>+$1 +#,*)7*)8+@;7+
5$)7&$::(-+4*7A+5$)65*$;6+4*::C+#&$5((-*)8+&,7*$),::>+7$+7A(+q),:+(11(57!+y(+7&(,7(-+
f(&>+ 6(&*$;6:>+,:6$+ 7A(+ 7(5A)*5,:+#,&7+$1 +4$&3+;6*)8+A*8A+~;,:*7>+?,7(&*,:6+ ,)-+
67;->*)8+\:-+i,67(&6+7$+:(,&)+?(7A$-6+$1 +6$:;7*$)+$1 +1$&?,:+,)-+7(5A)$:$8*5,:+
#&$@:(?6!+ R,53+ $1 + 7(5A)$:$8*5,:+ 3)$4:(-8(+ ,)-+ #&,57*5,:+ 4$&36A$#+ #&,57*5(+
6((?6+1$&+2,)3*(4*5'+7$+@(+7A(+6$;&5(+$1 +?,)>+#&$@:(?6+$1 +7A(+�>$;)8+,&7!H+|(7+
7&,-*7*$)+-*-+)$7+5:$6(+A*?+$)+)(4+#&$#$6*7*$)6+$1 +,f,)7M8,&-(+,)-+(6#(5*,::>+
$1 + 5$:$;&*67*5+ ,5A*(f(?()76!+`(q)*)8+ *)+ 7A(+?$-(&)+4,>+4$&3+ $1 + ,&7+ ,7+ q&67+
,6+-(5$&,7*f(+6;&1,5(+8*f*)8+%$>+7$+7A(+(>(6+A(+-*-+)$7+&(6*8)(-+1&$?+),7;&(+,6+
6$;&5(+$1 +?,*)+ *)6#*&,7*$)!+y*6+,&7+5$)7*);$;6:>+(f$:f*)8+3(#7+ *76+6$:*-)(66+@>+
5&(,7*f(+-*,:$8;(+$1 +$:-+,)-+)(4+5$)1&$)7(-+4*7A+67&*57+5:(,&+6*8A7+-*&(57(-+7$+
f*6*@:(+&(,:*7>+,)-+6$17()(-+@>+-(:*8A7+4*7A+5$:$;&!+W)6#*&(-+4*7A+^j',))(+,)-+A*6+
4$&-6+$)+7A(+;)*7>+$1 +7A(+-&,4*)8+,)-+5$:$;&C+A(+4,6+8$*)8+A*6+$4)+#,7A+1,*7A1;:+
7$+),7;&(+6(()+4*7A+7A(+1&(6A+(>(+$1 +7A(+%$>1;:+@;7+5$)65*$;6+5$:$;&*67!


