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Streszczenie. !"#$%&'()*(+*(,-.&(/"0$1.23-+2-("-.*,42(5"*0(0*%"-6&("0-,057-85(/596#*75-
7$,:(95%&)-+#;7(/.*+26#$,0+$,:(7(856/59*"57*+2&(759*)2<(%#;"$,:(79"*3*+2-(6'&3$(
562=8+2>,2&(.&1(76/5)*8*(562=8+2>,2-(951"-85(6#*+&?/5#-+,4*'&(4-9+5.2#$,:(,0>@,2(7;9(A(
/596#*757$,:(4-9+56#-%(:$9"58"*B,0+$,:(76%*0*+$,:(7(C*)57-4(D$"-%#$72-(E59+-4(7(
5/*",2&<(5(%#;"-("-*.2057*+-(6=(/560,0-8;.+-(-.-)-+#$(/"5,-6&(/.*+57*+2*(#4F(5,-+*(6#*+&(
7;9<(76%*0*+2-(,-.;7(@"595726%57$,:<(76%*0*+2-(902*'*G(+2-01>9+$,:(95(562=8+2-,2*(#$,:(
,-.;7<(,0$(#-3(5,-+*("$0$%*(+2-562=8+2>,2*(,-.;7F(H"0-96#*72-+2-(0*%"-6&<(:2-"*",:22(5"*0(
"-.*,42(/5)2>90$(95%&)-+#*)2(/.*+26#$,0+$)2(#4F(/.*+(856/59*"57*+2*(759*)2(+*(5160*"0-(
95"0-,0*<(7*"&+%2(%5"0$6#*+2*(0(7;9("-825+&(759+-85(5"*0(0.-7+2(&'*#72(0"50&)2-+2-(0'5-
35+5@,2(/"5,-6&(/.*+57*+2*(7(856/59*"57*+2&(759*)2(5"*0(07";,2(&7*8>(+*(%5+2-,0+5@I(
&708.>9+2*+2*(0*/26;7(77F(95%&)-+#;7(7("*)*,:(/"5,-9&"(/"57*905+$,:()F2+F(7(,-.&(
7$9*+2*(/5075.-G(759+5/"*7+$,:F(

 !"#$%&'()*"#+,%856/59*"%*(759+*<(4-9+5.2#-(,0>@,2(7;9(/572-"0,:+257$,:<(%5"0$6#*+2-(
0(7;9<(5160*"(95"0-,0*<(5160*"$(,:"5+25+-<("-825+(759+$F

H"5,-6(/.*+57*+2*(7(856/59*"57*+2&(759*)2(7(H5.6,-("-*.2057*+$(4-6#(7(5/*",2&(
5(7$)*8*+2*(60-"-8&(9$"-%#$7(&+24+$,:<(%#;"$,:(0*/26$(7(H5.6,-(#"*+6/5+57*+-(6=(
)F2+F( 95( /596#*757-85( *%#&( /"*7+-85( "-8&.&4=,-85( 0*6*9$( 0*"0=90*+2*( 0*651*)2(
759+$)2<(*(72>,(95(&6#*7$(0(9+2*(JK(.2/,*(LMMJ("F(H"*75(759+-(ND0FOF(0(LMJL("F<(/50F(
JPQ(0-(0)FRF(H"0-9)25#-)(+2+2-460-85(*"#$%&'&(4-6#(/"0$1.23-+2-(/596#*757$,:(2+6#"&-
)-+#;7(/.*+26#$,0+$,:(7(856/59*"57*+2&(759*)2<(%#;"$,:(,-.-)(4-6#(562=8+2>,2-(.&1(
76/5)*8*+2-(562=8+2>,2*(#07F(951"-85(6#*+&?/5#-+,4*'&(7;9(7(/-"6/-%#$72-("5%&(LMJQ(
N7(&0*6*9+25+$,:(/"0$/*9%*,:("5%&(LMLJ(5"*0("5%&(LML RF(S-.(#-+(7$+2%*(7/"56#(0(
D$"-%#$7$(LMMM?TM?EU(#07F(C*)57-4(D$"-%#$7$(E59+-4<(%#;"-4(0*/26$(7(09-,$95-
7*+-4(72>%605@,2(056#*'$(/"0-#"*+6/5+57*+-(95(&6#*7$(H"*75(759+-F

H.*+57*+2-(7(856/59*"57*+2&(759*)2(591$7*(62>(7(,$%.*,:(T(.-#+2,:<(%#;"$,:(
-V-%#-)( 6=( 5/"*,57$7*+-( /"0-0( H"-0-6*(W"*457-85(X*"0=9&(Y56/59*"%2(E59+-4(
7(59+2-62-+2&(95(5160*";7(95"0-,0$(/.*+$(856/59*"57*+2*(759*)2(A(/596#*757-(
95%&)-+#$(/.*+26#$,0+-(6#*+572=,-(2+6#"&)-+#(6'&3=,$(562=8*+2&(951"-85(6#*+&?/5#-+-
,4*'&(,0>@,2(7;9F(Z25"=,(/59(&7*8>(/5'53-+2-("-825+&(759+-85(E*"#$(N7(#$)(";7+2-3(
0.-7+2>("0-%2(H"56+$R(95%&)-+#-)(7/'$7*4=,$)(1-0/5@"-9+25(+*(#-+(5160*"(4-6#(H.*+(
856/59*"57*+2*(759*)2( +*( 5160*"0-( 95"0-,0*([9"$<( %#;"$( 056#*'( 5/&1.2%57*+$(7(
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9+2&(L FMQFLMJJ("F(N\FHF(LMJJ<(+"(PM<(/50F(PQJR. H.*+(0859+2-(0(*"#F(JJP(&6#*7$(H"*75(
759+-(0*72-"*]
 58;.+$(5/26( ,-,:( ,:*"*%#-"$6#$,0+$,:(5160*"&(95"0-,0*<( 51-4)&4=,$(7$%*0( 4-9-

+5.2#$,:(,0>@,2(7;9(/572-"0,:+257$,:<(7"*0(0(/59*+2-)(2,:(#$/;7(2(&6#*.5+$,:(
7*"&+%;7("-V-"-+,$4+$,:(5"*0(7$%*0(4-9+5.2#$,:(,0>@,2(7;9(/5902-)+$,:<

 /596&)57*+2-( 29-+#$B%*,42(0+*,0=,$,:(59902*'$7*G(*+#"5/58-+2,0+$,:( 2(5,-+$(
2,:(7/'$7&(+*(6#*+(7;9(/572-"0,:+257$,:(2(/5902-)+$,:<

 "-4-6#"(7$%*0;7(5160*";7(,:"5+25+$,:(7"*0(0(2,:(8"*B,0+$)(/"0-96#*72-+2-)<
 )*/>(62-,2()5+2#5"2+8&<(7"*0(0(/"-0-+#*,4=(/"58"*);7()5+2#5"2+857$,:<
 &6#*.-+2-(,-.;7(@"595726%57$,:(9.*(4-9+5.2#$,:(,0>@,2(7;9(2(5160*";7(,:"5+25+$,:<
 /596&)57*+2-(7$+2%;7(*+*.20$(-%5+5)2,0+-4(072=0*+-4(0(%5"0$6#*+2-)(0(7;9<
 /596&)57*+2-( 902*'*G( 0*7*"#$,:(7( /"58"*)2-(759+5^@"595726%57$)(%"*4&<(

0(&708.>9+2-+2-)(6/5651;7(562=8*+2*(&6#*+*72*+$,:(,-.;7(@"595726%57$,:<
 7$%*0( 2++$,:( 60,0-8;'57$,:(/"58"*);7( 2( /.*+;7(856/59*"57*+2*( 9.*( 5160*"&(

95"0-,0*(95#$,0=,$,:( 0.-7+2<( 6-%#5";7(856/59*"%2<( /"51.-);7( .&1( #$/;7(7;9<(
7"*0(0(5);72-+2-)(0*7*"#5@,2(#$,:(/"58"*);7(2(/.*+;7<

 /596&)57*+2-( 902*'*G( 0*6#5657*+$,:(7( ,-.&( 2+V5")57*+2*( 6/5'-,0-G6#7*(
2( %5+6&.#*,42( /&1.2,0+$,:<( 5/26(7$+2%;7( 2( 95%5+*+$,:( +*( #-4( /596#*72-( 0)2*+(
7(/.*+2-<

 7$%*0( 5"8*+;7(7'*@,27$,:(7( 6/"*7*,:( 856/59*"57*+2*(759*)2( 9.*( 5160*"&(
95"0-,0*<

 2+V5")*,4>( 5( 6/5651*,:( 2( /"5,-9&"*,:( /50$6%27*+2*( 2+V5")*,42( 2( 95%&)-+#*,42(
_";9'57-4(7$%5"0$6#*+-4(95(6/5"0=90-+2*(/.*+&(5"*0(2+V5")*,42(5(6/5902-7*+$,:(
7$+2%*,:("-*.20*,42(/.*+&F

H.*+(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*([9"$<(0859+2-(0(&)5,57*+2-)(
/"*7+$)<(6#*+572(26#5#+-(+*"0>902-(5,:"5+$(0*651;7(759+$,:(/5/"0-0(7/'$7(4-85(
0*/26;7(+*(/"5,-9&"$(072=0*+-(0(&6#*.-+2-)(0*856/59*"57*+2*(/"0-6#"0-++-85<(7$9*-
7*+2-)(/5075.-G(759+5/"*7+$,:(<(,0$(#-3(9-,$042(5(@"595726%57$,:(&7*"&+%57*GF(

E(6/56;1(1-0/5@"-9+2(%7-6#2-(#-("-8&.&4-()F2+F(*"#F(JJK(&6#*7$(H"*75(759+-<(0859+2-(
0(%#;"$)(&6#*.-+2*(H.*+&(/572++$(1$I(1"*+-(/59(&7*8>()F2+F(/"0$(6/5"0=90*+2&(%5+-
,-/,42(/"0-6#"0-++-85(0*856/59*"57*+2*(%"*4&<(6#"*#-822("50754&(754-7;90#7<(/.*+;7(
0*856/59*"57*+2*( /"0-6#"0-++-85(754-7;90#7<( 6#&92;7(&7*"&+%57*G( 2( %2-"&+%;7(
0*856/59*"57*+2*(/"0-6#"0-++-85(8)2+(5"*0()2-46,57$,:(/.*+;7(0*856/59*"57*+2*(
/"0-6#"0-++-85F(H5+*9#5(H.*+()&62(1$I(&708.>9+2*+$(7("*)*,:(/"5,-9&"(95#$,0=,$,:(
7$9*7*+2*(/5075.-G(759+5/"*7+$,:<(0(&7*82(+*(0*/26$(*"#F(JLQ(/%#(J(&6#*7$(H"*75(
759+-<(/5+2-7*3(/"0-9)25#57-(9-,$04-(+2-()58=(+*"&60*I(4-85(&6#*.-GF(E$4=#%2-)(59(
#-4("-8&'$(4-6#(6$#&*,4*<(7("*)*,:(%#;"-4(95/&60,0*(62>(+*"&60-+2-(,-.;7(@"595726%57$,:(
5%"-@.5+$,:(7(H.*+2-<(+/F(/"0$("-*.20*,42(0125"+2%*("-#-+,$4+-85<(4-9+*%3-()&60=(056#*I(
6/-'+25+-('=,0+2-(/"0-6'*+%2<(5(%#;"$,:()57*(7(*"#F(`K(4(&6#*7$(H"*75(759+-<(*(72>,]
 /59-4)57*+-(6=(760-.%2-(902*'*+2*<(*1$('*85902I(6%&#%2(+-8*#$7+$,:(59902*'$7*G(

+*(6#*+(4-9+5.2#$,:(,0>@,2(7;9a
 /"0$,0$+$(0)2*+(2(902*'*G(NbR(6=(60,0-8;'575(/"0-96#*725+-(7(/.*+2-(856/59*"5-

7*+2*(759*)2(+*(5160*"0-(95"0-,0*a
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  !"#$"#%#&"'()%&(&*"()+),&-./&01&2")0)*%(3%4&%)*!"5*%#'&(%64!404'& 278($"%#'9&

)& 3"#6#:%4&4;4<6#&*8)&=!3*3:(0<)&(&0 3+4$"4,06:)&":(1")%4&"&3$>!3%1&"*!3:()9&

26!"#')%(4'&74" (4$"4,06:)&3!)"&"!?:%3:)@3%#'&!3":3A4'& !"4:)@)A1&%)*&<3-
!"#=$()'(&26!)$3%#'(&:&%)065 06:(4&6#$>&"'()%&(&*"()+),B

 ")<+)*)%4& <3!"#=$(&:#%(<)A1$4& "4& "'()%& (& *"()+),9& 3& <6?!#$>&'3:)&:&206C& DEF9&

%(4&'3G1&"306)H&30(1G%(564& !"#&")06303:)%(2&(%%#$>&*"()+),9&<3!"#06%(4A0"#$>&"&

 2%<62&:(*"4%()&(%64!40?:&=!3*3:(0<)9&"4&:"G85*2&%)&%4G)6#:%4&2:)!2%<3:)%()&

:#<3%)8%3=$(& 64$>%($"%4A& 827&%(4 !3 3!$A3%)8%(4&:#03<(4& <30"6#&:& 06302%<2&*3&

0 3*"(4:)%#$>&<3!"#=$(C

I3*)6<3:3&3 278(<3:)%(4&J8)%2&3"%)$")&373:(1"4<&7!)%()& 3*&2:)G5&A4G3&206)-
84,& !"#&0 3!"1*")%(2&3 4!)6?:&:3*%3 !):%#$>&*3+1$"3%#$>&*3&:%(30<2&3&:#*)%(4&

 3":384%()&:3*%3 !):%4G3&-)!6C&DFK&206C&K& <6&L&206):#&J!):3&:3*%4/C&J3%)*63&:&

'#=8&)!6C&MD&206C&F&206):#&"&*%()&F& )N*"(4!%(<)&KOOM&!C&3&2*3065 %()%(2&(%;3!')$A(&3&

=!3*3:(0<2&(&A4G3&3$>!3%(4&2*"()84&0 3+4$"4,06:)&:&3$>!3%(4&=!3*3:(0<)&3!)"&3&3$4%)$>&

Rys. 1. P) )&J380<(&%)&684&370")!?:&*3!"4$"#&(&!4G(3%?:&:3*%#$>

 !"#$%&'J8)%3:)%(4&:&G30 3*)!3:)%(2&:3*)'(&:&!4G(3%(4&:3*%#'&Q)!6#9&RSTQ&:&J3"%)%(29&&

J(3%&S)037?:&Q3*%#$>9&J3"%),&KOOMC&
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59902*'$7*+2*(+*(@"595726%5<(5"8*+(7'*@,27$(95(7$9*+2*(9-,$042(5(@"595726%57$,:(
&7*"&+%57*+2*,:(59)*72*(0859$(+*("-*.20*,4>(/"0-962>702>,2*(4-3-.2()53-(5+5(6/575-
957*I(+2-562=8+2>,2-(,-.;7(@"595726%57$,:(5%"-@.5+$,:(7(H.*+2-(N5(2.-(+2-(0*,:590=(
/"0-6'*+%2(0*7*"#-(7(*"#F(`K4(&6#*7$(H"*75(759+-RF

E(,:72.2( 51-,+-4( 9512-8*(%5G,*( cc( ,$%.( /.*+26#$,0+$( 072=0*+$( 0( /.*+57*+2-)(
7(856/59*"57*+2&(759*)2<(%#;"-85(-V-%#-)(B+*.+$)(1>902-(5/"*,57*+2-(7(#-")2+2-(
95(LLFJLFLMJQ("F(*%#&*.20*,42(H.*+&(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*([9"$(
/&1.2%57*+-4(+*6#>/+2-(7(D02-++2%&(O"0>957$)(CH(\5+2#5"(H5.6%2F(Z25"=,(/59(&7*8>(
"*+8>(95%&)-+#&(9.*(5,:"5+$(0*651;7(759+$,:(1>902-(5+(/599*+$(51.28*#5"$4+$)(
T()2-62>,0+$)(%5+6&.#*,45)( 6/5'-,0+$)(/"57*905+$)<(7( #"$12-( *"#F( JP(C*)57-4(
D$"-%#$7$(E59+-4(5"*0(*"#F(JJd(&6#F( (&6#*7$(H"*75(759+-<(59(/*_902-"+2%*(LMJP("F(95(
%72-#+2*(LMJQ("F(E(#$)(5%"-62-(H"-0-6*(W"*457-85(X*"0=9&(Y56/59*"%2(E59+-4(76/5)*-
8*I(1>902-<(+*(5160*"0-("-825+&(759+-85(E*"#$<(D$"-%#5"(C-825+*.+-85(X*"0=9&(Y56/5-
9*"%2(E59+-4(7(H50+*+2&F(D02*'*+2*(/"57*905+-(1>9=(7(5/*",2&(5(,$%.(6-)2+*"2;7(2+-
V5")*,$4+5^%5+6&.#*,$4+$,:(5"8*+2057*+$,:(7(H50+*+2&<(H2.-<(W5+2+2-(2(S0>6#5,:572-<(
6/5#%*+2*(8"&/(-%6/-",%2,:<(/&1.2%57*+2-(2+V5")*,42(7(/"*62-<("506$'*+2-(2+V5")*,42(0*(
/5@"-9+2,#7-)(/5,0#$(-.-%#"5+2,0+-4(5"*0(5"8*+2057*+-(902*'*+2*(-9&%*,$4+-(6%2-"57*-
+-(95(60%;'(82)+*04*.+$,:F(c6#5#+$)(-.-)-+#-)(#$,:(/"*,(1>902-(0**+8*357*+2-(,0'5+-
%;7(C*9$(Y56/59*"%2(E59+-4(C-825+&(E59+-85(E*"#$(N5"8*+&(5/2+259*7,05^95"*9-
,0-85(D$"-%#5"*(CXYE(7(H50+*+2&R<(7(6%'*9(7(%#;"-4(7,:590=(/"0-96#*72,2-.-(5"8*+;7(
6*)5"0=9&(#-"$#5"2*.+-85<(5"8*+20*,42("5.+2,0$,:<("$1*,%2,:<(6/5'-,0+$,:(072=0*+$,:(
0(856/59*"57*+2-)(759*)2(*(#*%3-(0*%'*9;7(%5"0$6#*4=,$,:(0(7;9(5"*0(,0'5+%;7(
e#*'-4(W5)2642(96F(O902*'&(e/5'-,0-G6#7*(7(6%'*9<(%#;"-4(7,:590=(/"0-96#*72,2-.-(*9-
)2+26#"*,42("0=957-4?6*)5"0=957-4<(&3$#%57+2%;7(7;9(5"*0(5"8*+20*,42(/50*"0=957$,:(
+/F(H5.6%2-85(f57*"0$6#7*(c+3$+2-"22(U%5.582,0+-4(̂ ([9902*'(X2-)2(W*.26%2-4F(H5+*9#5(
7(59+2-62-+2&(95(/"54-%#&(*%#&*.20*,42(H.*+&(/"0-/"57*90*+*(1>902-(/"5,-9&"*(6#"*#--
82,0+-4(5,-+$(59902*'$7*+2*(+*(@"595726%5(7("*)*,:<(%#;"-4(/59(%5+6&.#*,4-(/599*+-(
056#*+=(/"54-%#(95%&)-+#&(7"*0(0(/"58+50=(59902*'$7*+2*(+*(@"595726%5F

c6#5#+$)(-.-)-+#-)(/.*+&(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*(4-6#(/596&-
)57*+2-(902*'*G(0*7*"#$,:(7(H"58"*)2-(759+5^@"595726%57$)(%"*4&(A(902*'*G<(%#;"$,:(
"-*.20*,4*(76/5)*8*(562=8+2>,2-(.&1(&#"0$)*+2-(951"-85(6#*+&?/5#-+,4*'&(,0>@,2(7;9F(D5-
%&)-+#(#-+(7(/"0$/*9%&(H.*+&(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*([9"$(N5/&-
1.2%57*+-85(7(9+2&(L FMQFLMJJ("FR(0*72-"*(0-6#*72-+2*(902*'*G(59+560=,$,:(62>(95(#07F(
6,*.5+$,:(,0>@,2(7;9(/572-"0,:+257$,:(51-4)&4=,$,:(67$)(0*62>82-)(%2.%*(4-9+5.2#$,:(
,0>@,2(7;9(5(/5951+-4(,:*"*%#-"$6#$,-F(g-9+=(0(%*#-85"22(902*'*G(6=(902*'*+2*(5"8*+20*,$4-
+5^(/"*7+-<(%#;"-(51-4)&4=()F2+F(%5+2-,0+5@I(5/"*,57*+2*(/"0-0(9$"-%#5";7("-825+*.-
+$,:(0*"0=9;7(856/59*"%2(759+-4(7*"&+%;7(%5"0$6#*+2*(0(7;9("-825+;7(759+$,:(5"*0(
7(7$1"*+$,:(/"0$/*9%*,:(7*"&+%;7(%5"0$6#*+2*(0(7;9(0.-7+2F(E()$@.(*"#F(JLM(&6#F(
J(&6#*7$(H"*75(759+-(/"0$(5/"*,57$7*+2&(7*"&+%;7(%5"0$6#*+2*(0(7;9("-825+&(759+-85(
2(0.-7+2(+*.-3$(%2-"57*I(62>(";7+2-3(&6#*.-+2*)2(/.*+&(856/59*"57*+2*(759*)2(+*(
5160*"0-(95"0-,0*F

E(/"0$/*9%&( "-825+&(759+-85(E*"#$(7*"&+%2( %5"0$6#*+2*( 0(7;9( 6=( &6#*.*+-(
7(9"590-(*%#&(/"*7*()2-46,57-85(/"0-0(D$"-%#5"*(C-825+*.+-85(X*"0=9&(Y56/59*"%2(
E59+-4(7(H50+*+2&F(E*"&+%2("-8&.&4=(0*6*9$(%5"0$6#*+2*(0(7;9(7("-825+2-(759+$)<(%#;"-(
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0(&7*82(+*(2+9$729&*.+-(9.*("-825+&(&7*"&+%57*+2*(+2-(056#*'$(&708.>9+25+-(7(H.*+2-(
856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*([9"$F(X*%"-6("0-,057$(7*"&+%;7(7$-
+2%*(7/"56#(0(&/57*3+2-+2*(&6#*757-85(76%*0*+-85(7(*"#F(JJQ(&6#*7$(H"*75(759+-F

X859+2-(0(&/57*3+2-+2-)(&6#*757$)(7*"&+%2()58=(0*72-"*I]
JR( 60,0-8;'57-(7$)*8*+2*(95#$,0=,-(6#*+&(7;9(7("-825+2-(759+$)(E*"#$<(7$+2-

%*4=,-(0(,-.;7(@"595726%57$,:(&6#*.5+$,:(7(H.*+2-(856/59*"57*+2*(759*)2(+*(
5160*"0-( 95"0-,0*([9"$( ^( "50&)2*+-( 4*%5( ,:*"*%#-"$6#$,0+-( 2( 2+9$729&*.+-( 9.*(
"-825+&(759+-85(E*"#$(7$)*8*+2*(6#*+&(7;9<(%#;"$,:(+2-(6/-'+2-+2-<(0(&7*82(+*(
2,:(,:*"*%#-"$6#$%><(0*8"*3*(7(6/56;1(26#5#+$(562=8+2>,2&(,-.;7(@"595726%57$,:a

LR( /"25"$#-#$(7(%5"0$6#*+2&(0(7;9(A("50&)2*+-(4*%5(0*6*9$(9$6/5+57*+2*(0*651*)2(
759+$)2(7( 6/56;1(0859+$(0( 0*6*9=(0";7+57*35+-85( "50754&( 2(76/5)*8*4=,$(
562=8+2>,2-(,-.;7(@"595726%57$,:(7("-825+2-a

`R( 58"*+2,0-+2*(7(%5"0$6#*+2&(0(7;9(A("50&)2*+-(4*%5(,:*"*%#-"$6#$,0+-(9.*("-825-
+&(759+-85(E*"#$(7*"&+%2( .&1( +5")$(7(%5"0$6#*+2&( 0(7;9<( 58"*+2,0*4=,-( +2-(
0*1"5+25+-( /"*7-)(%5"0$6#*+2-( 0(7;9<(7( 0*%"-62-( &)53.272*4=,$)(562=8+2>,2-(
029-+#$B%57*+$,:(9.*("-825+&(759+-85(E*"#$(60,0-8;'57$,:(7$)*8*G(6#*+&(0(
&708.>9+2-+2-)(&6#*.5+$,:(/"25"$#-#;7F

E*"&+%2(%5"0$6#*+2*(0(7;9<(6=(515%(/.*+&(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0--
,0*<(/596#*757$)(95%&)-+#-)(/.*+26#$,0+$)(7(0*%"-62-(856/59*"57*+2*(759*)2(5"*0(
+*"0>902-)(76/5)*8*4=,$)(/"5,-6(0*"0=90*+2*(0*651*)2(759+$)2(2(%60#*'#57*+2*(6/5-
651&(2,:(&3$#%57*+2*F(Y';7+$)(0*9*+2-)(7*"&+%;7(4-6#(76/5)*8*+2-(562=8+2>,2*(,-.;7(
@"595726%57$,:(76%*0*+$,:(7(/.*+2-(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*F(
E(/"0$/*9%&("-825+&(759+-85(E*"#$(7*"&+%2(%5"0$6#*+2*(0(7;9(/5(/"0-/"57*905+-4(
/"5,-9&"0-(6#"*#-82,0+-4(5,-+$(59902*'$7*+2*(+*(@"595726%5(056#*'$(5/&1.2%57*+-(7(
K(D02-++2%*,:(O"0>957$,:(E54-7;90#7]
 D02-++2%(O"0>957$(E54-7;90#7*(W&4*76%5^H5)5"6%2-85(0(9+2*(MPFMPFLMJP( "F<(

/50F(JJ`J<(
 D02-++2%(O"0>957$(E54-7;90#7*(h&1&6%2-85(0(9+2*(MLFMPFLMJP("F<(/50F(KJM<
 D02-++2%(O"0>957$(E54-7;90#7*(i;90%2-85(0(9+2*(M`FMPFLMJP("F<(/50F(JQdK<
 D02-++2%(O"0>957$(E54-7;90#7*([/5.6%2-85(0(9+2*(MPFMPFLMJP("F<(/50F(dPd<
 D02-++2%(O"0>957$(E54-7;90#7*(H5)5"6%2-85(0(9+2*(M FMPFLMJP("F<(/50F(J`d`<
 D02-++2%(O"0>957$(E54-7;90#7*(j.=6%2-85(0(9+2*(M`FMPFLMJP("F<(/50F(Jd P<
 D02-++2%(O"0>957$(E54-7;90#7*(E2-.%5/5.6%2-85(0(9+2*(MLFMPFLMJP("F<(/50F(LJLd<
 D02-++2%(O"0>957$(E54-7;90#7*(X*,:59+25/5)5"6%2-85( 0( 9+2*( MKFMPFLMJP( "F<(

/50F(JQQ F

H"0-9(/&1.2%*,4=(/"54-%#("50/5"0=90-+2*(D$"-%#5"*(CXYE(7(H50+*+2&(/59.-8*'(
60-"5%2)(%5+6&.#*,45)(6/5'-,0+$)<(7("*)*,:(%#;"$,:(6/-'+25+5(7$)*8*+2*(/"5,--
9&"$(&902*'&(6/5'-,0-G6#7*(76%*0*+-(7(*"#F(`d(&6#*7$(0(9+2*(`(/*_902-"+2%*(LMMK("F(
5( &956#>/+2*+2&( 2+V5")*,42( 5( @"595726%&( 2( 4-85( 5,:"5+2-<( &902*.-( 6/5'-,0-G6#7*(7(
5,:"5+2-(@"595726%*(5"*0(5(5,-+*,:(59902*'$7*+2*(+*(@"595726%5F(H"5,-9&"*(&902*'&(
6/5'-,0-G6#7*(/"0$(6/5"0=90*+2&(/"54-%#&(E*"&+%;7(%5"0$6#*+2*(0(7;9("-825+&(759-
+-85(E*"#$<(056#*'*(/"0-/"57*905+*(7(6/56;1(-#*/57$F(
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H2-"760$(-#*/(51-4)57*'(%5+6&.#*,4-(6/5'-,0+-(#"7*4=,-(7(#-")2+2-(59(JdFJMFLMJJ("F(
95(JKFJJFLMJJ("F(7(%#;"$)<(0*72*95)25+5(5(/"0$6#=/2-+2&(95(6/5"0=90*+2*(/"54-%#&(
7*"&+%;7(%5"0$6#*+2*(0(7;9("-825+&(759+-85(E*"#$F(D5(/&1.2,0+-4(72*95)5@,2<(,-.-)(
0*/50+*+2*(62>(2(7+2-62-+2*(-7-+#&*.+$,:(&7*8(1=9_(7+256%;7<(7$'535+5(5/"*,57*+2-(
/+F(k\*#-"2*'$(7$4@,257-(95(V5")&'57*+2*(7*"&+%;7(%5"0$6#*+2*(0(7;9("-825+&(759-
+-85(E*"#$l<(CXYE(7(H50+*+2&<(7"0-62-G(LMJJ("F([/"*,57*+2-(#5(0*72-"*'5(2+V5")*,4-(
95#$,0=,-(,:*"*%#-"$6#$%2("-825+&(759+-85(E*"#$(/59(%=#-)(6#*+&(0*651;7(759+$,:F(

W5.-4+$( -#*/( /"5,-9&"$( &902*'&( 6/5'-,0-G6#7*( 95#$,0$'( 0*72*95)2-+2*(
5(/"0$6#=/2-+2&(95(6/5"0=90-+2*(/"54-%#&(7*"&+%;7(%5"0$6#*+2*(0(7;9("-825+&(759+-85(
2(1$'(/"57*905+$(7(#-")2+2-(59(M FMdFLMJL("F(95(MTFJJFLMJL("F<(7("*)*,:(%#;"-85(/59(
%5+6&.#*,4-(7$'535+5(/"54-%#("50/5"0=90-+2*(D$"-%#5"*(CXYE(7(H50+*+2&F(X859+2-(
0(&0859+2-+2*)2(5#"0$)*+$)2(59(Y-+-"*.+-85(D$"-%#5"*([,:"5+$(j"595726%*(5"*0(
Y';7+-85(c+6/-%#5"*(e*+2#*"+-85<(D$"-%#5"(CXYE(7(H50+*+2&(056#*'(051572=0*+$(95(
/"0-/"57*90-+2*(6#"*#-82,0+-4(5,-+$(59902*'$7*+2*(+*(@"595726%5(/"54-%#&(E*"&+%;7(
%5"0$6#*+2*(0(7;9("-825+&(759+-85(E*"#$(2(#$)(6*)$)(95(/"0-/"57*90-+2*(/"5,-9&"$(
&902*'&( 6/5'-,0-G6#7*(708.>9-)(56#*#-,0+-85(/"54-%#&(7*"&+%;7(7"*0(0(/"58+50=(
59902*'$7*+2*(+*(@"595726%5F(O0$6%*+2-(#$,:(&0859+2-G(6/575957*'5<(3-(77F(-#*/(
0$6%*'(,:*"*%#-"(/"*,(#$/575("515,0$,:<("-*.2057*+$,:(/50*(/"5,-9&"=(6#"*#-82,0+-4(
5,-+$(59902*'$7*+2*(+*(@"595726%5F

m2+*.+$(-#*/(/"5,-9&"$(&902*'&(6/5'-,0-G6#7*<("-*.2057*+$(7("*)*,:(6#"*#-82,0+-4(
5,-+$(59902*'$7*+2*(+*(@"595726%5<(/"0-/"57*905+5(7(9+2*,:(59(MJFJMFLMJ`("F(95(
LQFJMFLMJ`("F(2(95#$,0$'(0*72*95)2-+2*(5(6/5"0=90-+2&(/"54-%#&(E*"&+%;7(%5"0$6#*+2*(
0(7;9("-825+&(759+-85(E*"#$(7"*0(0(/"58+50=(59902*'$7*+2*(+*(@"595726%5F(E$+2-
%2-)(#-85(-#*/&(1$'5(5/"*,57*+2-(56#*#-,0+-4(7-"642("50/5"0=90-+2*(D$"-%#5"*(CXYE(
7(H50+*+2&F

H"0$4>#-(2(5/&1.2%57*+-("50/5"0=90-+2-<(7-(7'*@,27$,:(/59(708.>9-)(#-"$#5"2*.-
+$)(9.*("-825+&(759+-85(E*"#$(902-++2%*,:(&"0>957$,:(754-7;90#7<(0*72-"*()F2+F(
60,0-8;'57-(7$)*8*+2*(95#$,0=,-(6#*+&(7;9<(%#;"$,:( "-*.20*,4*( 4-6#(%5+2-,0+*(9.*(
562=8+2>,2*(,-.;7(@"595726%57$,:F(D5#$,0=(5+-]
 58"*+2,0-+2*()2+2)*.+-4(7*"#5@,2(/"0-/'$7&(+2-+*"&60*.+-85(+*(,2-%*,:("-825+&<(

.-,0(1-0(76%*0$7*+2*(6/5651&(4-85(7$.2,0-+2*<
 +2-( /58*"60*+2*( 6#*+&(+*#&"*.+-4( "-#-+,42( 8"&+#57-4( A( /"0-,27902*'*+2-( 04*726%&(

6#-/572-+2*(E2-.%5/5.6%2(5"*0(7$6#>/57*+2&(04*726%(-%6#"-)*.+$,:<
 7$0+*,0-+2*(,2-%;7<(9.*(%#;"$,:(9"53+5@I()5"V5.582,0+*(4-6#(+2-01>9+*(9.*(562=8+2>,2*(

951"-85(6#*+&(.&1(/5#-+,4*'&(0(&708.>9+2-+2-)(2,:(/5902*'&(+*(,2-%2(60,0-8;.+2-(26#5#+-(
2(26#5#+-(/-'+2=,-(V&+%,4-(%5"$#*"0$()28"*,$4+$,:("$1(5"*0()2-46,(#*".26%(2(95"*6#*+2*(
V5")()'595,2*+$,:<

 &6#*.-G(125.582,0+$,:(7$)*8*G(9"53+5@,2(+*(/560,0-8;.+$,:(,2-%*,:(60,0-8;.+2-(
26#5#+$,:(2(26#5#+$,:(7(%5+#-%@,2-(1$#&4=,$,:(+*(/560,0-8;.+$,:(,2-%*,:(.&1(2,:(
59,2+%*,:(8*#&+%;7("$1F

E*"&+%2(%5"0$6#*+2*(0(7;9("-825+&(759+-85(E*"#$(76%*0&4=(";7+2-3(58"*+2,0*+2*(
7(%5"0$6#*+2&(0(7;9<(%#;"-(59+560=(62>(95](7$%5+$7*+2*(+57-4(0*1&957$(5"*0(58"*+2-
,0-G(7(&3$#%57*+2&(26#+2-4=,$,:(1&957.2(+*(,2-%*,:(60,0-8;.+2-(26#5#+$,:(2(26#5#+$,:(
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-./0%10(S2-%2( 26#5#+-(N%5.5"(+2-12-6%2R( 2(60,0-8;.+2-( 26#5#+-(N%5.5"(,0-"75+$R(9.*(0*,:57*+2*(
,2=8'5@,2()5"V5.582,0+-4(7("-825+2-(759+$)(E*"#$

2345!",%D02-++2%(O"0>957$(E54-7;90#7*(E2-.%5/5.6%2-85(0(9+2*(MLFMPFLMJP("F<(/50F(LJLda(
H2-,:572*%(WF<(E*"&+%2(%5"0$6#*+2*(0(7;9("-825+&(759+-85(E*"#$<(6/5#%*+2-(2+V5")*-
,$4+-<(H50+*G<(JdFMLFLMJP("F

6$7+'$%80(E$%*0( ,2-%;7( 60,0-8;.+2-( 26#5#+$,:( 9.*( 0*,:57*+2*( ,2=8'5@,2()5"V5.582,0+-4(
7("-825+2-(759+$)(E*"#$

Lp. Ciek
19:;<9=:>='?@<>:A;'<>=AB'>'C=D?'A>E?F=GH;I

JA>E?F=GH;I'KD'FLMLN

1 -("C(
39#A>D&%(#93#E9"6#93#<%2"?;72!3#;C3<4%(#<39C"76 A>8&2!3#93542#
;C(43?%;=3#7(<3"6#7F%3"4%=(#G27%3";=3#H= #IJII#K#LMMJNOP

2 Q3C2R
39#A>D&%(#93#-("C6#93#A>D&%(#:?96#
H= #IJII#0#SSNJMP

3 T"(?(
39#A>D&%(#93#Q3C2&%#93#A>D&%(#U3"6C4%&6#
H= #IJII#0#LMJVP

4 :?9(
39#A>D&%(#93#Q3C2&%#93#A>D&%(#.72"4%&6#
H= #IJII#0#NMJOP

2345!",%D02-++2%(O"0>957$(E54-7;90#7*(E2-.%5/5.6%2-85(0(9+2*(MLFMPFLMJP("F<(/50F(LJLd
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9.*(0*,:57*+2*(,2=8'5@,2()5"V5.582,0+-4<(58"*+2,0-+2*(6#"*#(+*#&"*.+-4("-#-+,42(8"&+#5-
7-4(5"*0(95(58"*+2,0-+2*(+2-%5+#"5.57*+$,:(0"0&#;7(0(/"0$95)57$,:(5,0$60,0*.+2(
@,2-%;7<(7(%#;"$,:(+2-()*()53.275@,2(%5+#"5.2(/*"*)-#";7("-9&%,42(0*+2-,0$60,0-GF

Z25"=,(/59(&7*8>(/"*%#$%>(6#5657*+2*<(51572=0&4=,-85(0(9+2-)(J()*4*(LMJP("F<(
"50/5"0=90-+2*(D$"-%#5"*(CXYE(7(H50+*+2&(7(6/"*72-(7*"&+%;7(%5"0$6#*+2*(0(7;9(
"-825+&(759+-85(E*"#$<(+*.-3$(/59%"-@.2I<(0-(&6#*.-+2*(7(+2)(0*7*"#-()&60=(1$I(1"*+-(
/59(&7*8>(/"0$](7$9*7*+2&(/5075.-G(759+5/"*7+$,:(N*"#F(JLQ(&6#*7$(H"*75(759+-R(
5"*0(/"0$(6/5"0=90*+2&(5/-"*#;7(759+5/"*7+$,:(N*"#F(J`L(&6#F(L(/%#(P(&6#*7$(H"*75(
759+-RF(H5+*9#5(0*/26$(&6#*7$(0(9+2*(L ()*",*(LMM`("F(5(/.*+57*+2&(2(0*856/59*"57*-
+2&(/"0-6#"0-++$)(N#4F(D0FOF(0(LMJL("F<(/50F(TP (0-(0)FR(A(*"#F(J(&6#F(L(/%#(`<(*"#F(JM(&6#F(
J(/%#(`(5"*0(*"#F(JQ(&6#F(L(/%#(`<(76%*0&4=(+*(%5+2-,0+5@I(&708.>9+2-+2*(7(/.*+57*+2&(
/"0-6#"0-++$)(7(#$)()F2+F(/"0$(6/5"0=90*+2&(6#&92;7(&7*"&+%57*G(2(%2-"&+%;7(0*-
856/59*"57*+2*(/"0-6#"0-++-85(8)2+$(5"*0()2-46,57$,:(/.*+;7(0*856/59*"57*+2*(
/"0-6#"0-++-85<(7$)58;7(5,:"5+$(@"595726%*(7(#$)(856/59*"57*+2*(759*)2F

[/";,0(7*"&+%;7(%5"0$6#*+2*(0(7;9("-825+&(759+-85(E*"#$(%5.-4+$)2(+*"0>902*)2(
/.*+26#$,0+$)2(76%*0*+$)2(7(&6#*72-(H"*75(759+-(2(76/5)*8*4=,$)2(562=8+2-,2-(,--
.;7(@"595726%57$,:(5%"-@.5+$,:(7(/.*+2-(856/59*"57*+2*(759*)2(+*(5160*"0-(95"0-,0*(
6=(7*"&+%2(%5"0$6#*+2*(0(7;9(0.-7+2F(D5%&)-+#$(#-(&6#*.*+-(6=(/"0-0(9$"-%#5";7(CXYE(
7(9"590-( *%#;7(/"*7*()2-46,57-85<( /&1.2%57*+$,:(7-(7'*@,27$,:( 902-++2%*,:(
&"0>957$,:(754-7;90#7F(

6$7+'$%10((E$%*0(,2-%;7(26#5#+$,:(9.*(0*,:57*+2*(,2=8'5@,2()5"V5.582,0+-4(7("-825+2-(759+$)(
E*"#$

Lp. Ciek
19:;<9=:>='?@<>:A;'<>=AB'>'C=D?'A>E?F=GH;I

JA>E?F=GH;I'KD'FLMLN

1 Q3C2R 39#A>D&%(#:?96#93#>27B#:3<)3#H= #SSNJM#0#WNVJSP

2
$()(#Q3C2R

HQ3C2R#/(&'394%(P
39#A>D&%(#93#Q3C2&%#93#G27B#@(=3;=%2!3#@X)43&42!3#H= #IJI#0#WJIP

3 :8;(?=( 39#A>D&%(#93#Q3C2&%#93#G27B#+3F%2>A;=%2!3#H= #IJI#K#WVJIP

4 EF"( 39#A>D&%(#93#-("C6#93#G27%3"42>#H+C"A!%#G27%3"42>P#H= #IJI#0#WVJOP

5
G27%3"4(

H+C"A!(#G27%3"4(P
39#A>D&%(#93#EF"6#H7F%3"4%=#Y52972?P#93#>27B#.'6&%4(#H= #IJI#0#SJZP

6 T"(?(
39#A>D&%(#U3"6C4%&6#93#>27B#TAF%2#H93#!"(4%&6#T"(?%2[;=%2!3#@("=A#
Q("393?2!3P#H= #LMJV#0#\\JIP

7 @)3&%&74( 39#A>D&%(#93#T"(?6#93#>27B#E;C"3?%C2#HE;C"3?%2&P#H= #IJI#0#SZJIP

8 U3"6C4%&( 39#A>D&%(#93#T"(?6#93#>27B#U3"6C4%&(#H= #IJI#0#SZJZP

N @%)(?( 39#A>D&%(#93#:?96#93#T3F"76&6#H= #IJI#0#SIJZP

10 @5%C4%&(#H@)6C4%&(P 39#A>D&%(#93#:?96#93#+( F3"=%#H= #IJI#0#NJVP

11 -2)4( 39#A>D&%(#93#-("C6#93#A>D&%(#]5%4C6#H= #IJI#0#SWJZP

12
U3[&7(=

HU(4()#U3[&7(=P
39#A>D&%(#93#-("C6#93#U(4()A#^A93 %&=%2!3#H= #IJI#K#SLJOP

13 +( %&(#U%2";=( 39#A>D&%(#93#-("C6#93#G27B#U%2";=%2!3#H= #IJI#0#WMJ\P

2345!",%D02-++2%(O"0>957$(E54-7;90#7*(E2-.%5/5.6%2-85(0(9+2*(MLFMPFLMJP("F<(/50F(LJLd
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O/57*3+2-+2-(&6#*757-(76%*0*+-(7(*"#F(JJQ(&6#*7$(H"*75(759+-<(4-6#(#*%2-(6*)5(
7( /"0$/*9%&( 0*%"-6&(7*"&+%;7( %5"0$6#*+2*( 0(7;9( "-825+&(759+-85( 2( 7*"&+-
%;7( %5"0$6#*+2*( 0( 7;9( 0.-7+2F( O6#*7*( H"*75(759+-( 7/"57*90*( 4-9+*%( .5-
82,0+$( "50902*'( /5)2>90$( "-8&.*,4*)2( &6#*+*72*+$)2( 7( #$,:( 95%&)-+#*,:<(
7$+2%*4=,$( 0( 2,:( #-"$#5"2*.+-85( 0*62>8&( #4F( 7*"&+%2( %5"0$6#*+2*( 0( 7;9( 0.-7+2(
0*72-"*4=( &+5")57*+2*( %5"0$6#*+2*( 0( 7;9( 59+560=,-( 62>( 95( 2+9$729&*.+$,:(
&7*"&+%57*G(7$)*8*4=,$,:( &"-8&.57*+2*(7( /560,0-8;.+$,:( 0.-7+2*,:<( %#;"-(
0( &7*82( +*( 0";3+2,57*+-( 2( .5%*.+-(7$6#>/57*+2-( +2-()58'5( 056#*I( &+5")57*+-(
7(7*"&+%*,:(%5"0$6#*+2*(0(7;9("-825+&(759+-85F

E*"&+%2(%5"0$6#*+2*(0(7;9(0.-7+2(5/"*,57$7*+-(6=(72>,(7$'=,0+2-(9.*(#$,:(0.-7+2<(
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