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!"#$%&"'$(($)*+,-.*&/01.2%*+3+41&)$&)+5-&+6*.+7$1(*.(8.$9*+3
41&:;%.<&)=+Olga Komarova

7<.$8-.!1&&*&=
Kasia Prusik-Lutz, Mariia Varlygina, Artur Wabik

>$<*.+6*.+?<((8*@@<&)=+ABCDC+"+ECFCDBDG

>1*+H<2%*+&$2%+I.*1J(8-K

L*18+1(8+*1&*+&12%8+*.&*<*.J$.*+M*((-<.2*C+N$(+J*6*<8*8+*(+:;.+61*+
O*&(2%%*18P+ Q*&&+ 61*+ R$S1R$@*+ ?<(J*<8<&)+ 6*.+ L*18+ *.:-@)8T+
N*&&+ 61*+ >12%8*+ 6*.+ 4.*1)&1((*P+ 61*+ U*(2%Q1&61)0*18+ 6*.+
V&:-.R$81-&*&P+61*+;J*.:;@@8*+51.8<*@@*+N*@8+5-.+WJ*.@$(8<&)+*SX@-"
61*.*&T+ 7-RR8+ &12%8+ 6*.+O-R*&8P+ 1&+ 6*R+ (12%+ 61*+ 7.Y:8*P+ 61*+
61*(*+N*@8+$<:)*J$<8+%$J*&P+*.(2%ZX:*&+Q*.6*&T

>$(+ L*18$@8*.+ 6*(+ ?&8%.-X-/Y&(+ &Y%.8+ (12%+ 5-R+ '*.X*8<<R+
R-J1@*+ 6*(+ O*&(2%*&=+ 6*R+ 1RR*.QY%.*&6*&+ N<&(2%+ &$2%+
H8*1)*.<&)+ 6*(+ N1((*&(C+ ,*16*.+ &1RR8+ 61*(*(+ [*.@$&)*&+ *1&*+
.Y<J*.1(2%*+\-.R+$&P+Q*&&+*(+&<.+&-2%+6$.<R+)*%8P+/<+*.-J*.&+
<&6+61*+7-&8.-@@*+/<+J*%$@8*&C+WJ*.+61*+N*@8+6*.+O*&(2%*&P+6*.+
I1*.*P+6*.+]$8<.C+N1.+%$J*&+&12%8+J*R*.08P+$@(+(12%+R18+6*&+4..<&"
)*&(2%$:8*&+6*(+O*&(2%*&+61*+^/*$&*+R18+5*.)1:8*8*R+N$((*.+
/<+:;@@*&+J*)$&&*&P+6*.+_1RR*@+(12%+5*.6<&0*@8*+<&6+61*+4.1&&*"
.<&)+(12%+R18+6<&0@*&+H*18*&+:;@@8*C+
>1*+N*@8+ :@$20*.8+*@*08.1(2%P+ 5*.Y&)(81)8+<&(+R18+4&*.)1*R$&)*@+
<&6+_<&)*.P+&12%8+R*%.+R18+R*8$X%-.1(2%*.P+(-&6*.&+R18+.*$@*.+
><&0*@%*18+<&6+H81@@*C
+
>*.+.<((1(2%*+41&R$.(2%+1&+61*+!0.$1&*+?&:$&)+DBDD+%$8+Q*@8Q*18+
*1&*+N*@@*+ 5-&+ M*$081-&*&+ $<()*@Z(8C+ !&(*.*+ U*&*.$81-&+ X.;:8+
R18+1%.*R+*1)*&*&+,*1JP+1%.*R+,*J*&P+1%.*+R*&(2%@12%*&+N*.8*P+
1%.+[*.(8Y&6&1(+ 5-&+N;.6*+<&6+H*@J(8J*(81RR<&)C+N*.6*&+ (1*+
;J*.@*J*&T+N1.+%$J*&+*1:.1)+&$2%+M*((-<.2*&+)*(<2%8P+ <R+61*+
N*@8+/<+*.(2%$K*&P+<&6+61*+N*@8P+61*+)*(2%$K*&+Q<.6*P+J.$<2%8+
Q*18*.%1&+ I.*1J(8-KC+ N*.6*&+ Q1.+ )*&<)+ I.*1J(8-K+ 1&+ \-.R+ 5-&+
L*18P+ ,1*J*+ <&6+ U@$<J*&+ %$J*&T+ N$(+ %$J*&+ Q1.+ 1&+ <&(*.*&+
_Y&6*&+<&6+_*./*&T
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