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S.S. Leush, M.V. Protsyk 
RSTSUSVWXY�Z[X\S][V�^W_\`[V�a]\bWcY\Xd��ed\b��afc[\]W

g``Sc_\]T�XS�XhW�ijk��[lSmX�� !�Sn�`h\V_cW]�[cW�lSc]�JcWU[XmcWVd�WbWcd�dW[c'�ohW�hWUSYX[X\`�YdYXWU�Sn�XhW�nWXmY�[]_�]WplSc]�\Y�U[cfW_Vd�
_\nnWcW]X�ncSU�XhW�S]WY�Sn�[_mVXY'�qhdY\SVST\`[V�`S]`W]Xc[X\S]Y�Sn�`S[TmV[X\S]�JcSXW\]Y�Tc[_m[VVd�\]`cW[YW�_mc\]T�JcWT][]`d�[]_�[cW�WrJW`XW_�
VSpWc� \]�JcWXWcU� \]n[]XY�`SUJ[cW_� XS� nmVV9XWcU� \]n[]XY'� .X�Y�f]Sp]�XS_[d� Xh[X�]WS][XWY�h[bW�[�cW_m`X\S]�Sn�`S[TmV[X\S]� n[`XScY� ./0..� 2Wr`WJX�
3...4��XhW�`S[TmV[X\S]�\]h\l\XScY�[]X\XhcSUl\]�...��JcSXW\]�s��[]_�hWJ[c\]�`Sn[`XSc�..�[X�XhW�Y[UW�X\UW'�ohW�XW]_W]`d�XS�hdJS`S[TmV[X\S]�\Y�UScW��
JcS]Sm]`W_�\]�JcWU[XmcW�]WplSc]Y'
=6#9"1/�5�XS�`SUJ[cW�XhW�U[\]�J[c[UWXWcY�Sn�hWUSYX[Y\Y�\]�nmVV9XWcU�[]_�JcWU[XmcW�]WplSc]Y�\]�_\nnWcW]X�TWYX[X\S][V�JWc\S_Y'
>'&/#%'31�'(8�0/&5"81��oh\Y�YXm_d�h[Y�[][VdtW_�XhW�VWbWV�Sn�n\lc\]STW]��89_\UWc��JcSXhcSUl\]�\]_Wr��[]_�[`X\b[XW_�J[cX\[V�XhcSUlSJV[YX\]�
X\UW�\]�XhW�lVSS_�Sn�USXhWcY�[]_�XhW\c�]WplSc]Y'�ohW�YXm_d�\]`Vm_W_�XhcWW�TcSmJY�Sn�USXhWcY�[]_�XhW\c�]WplSc]Y=�XhW�ucSmJ�.�[X�?@/A��pWWfY�
Sn�TWYX[X\S]��XhW�ucSmJ�..�5�BC/?A�pWWfY��XhW�ucSmJ�...�5�BB/B@�pWWfY'
?/163&1��ohW�YXm_\WY�h[bW�YhSp]� Xh[X� XhW� VWbWV�Sn� n\lc\]STW]� \]�mUl\V\`[V�`Sc_�lVSS_� \Y�Um`h� VSpWc� Xh[]� \]�U[XWc][V��lSXh� \]� nmVVX\UW�_WV\9�
bWcd�[]_� \]�JcWXWcU�`[YWY�Sn�BC/?A�pWWfY�[]_�BB/B@�pWWfY'�ohW� \]`cW[YW�Sn� XhW�89_\UWc�c[]TW�`SUJ[c[X\bWVd� XS�USXhWc�Y� \Y� cW`W\bW_� \]�
[VV�XWcUY�[]_�UScW�Xh[]�_SmlVW�\]�BB/B@�pWWfY�2D� E?A@'F�vTGV� \]�]WplSc]�[T[\]YX�U[XWc][V�AC@EBF@' �vTGV��JK ' L4'�g�nWX[V�JcSXhcSUl\]�
\]_Wr� VWbWV�p[Y�S]W�[]_�[�h[Vn�UScW� XpS� X\UWY�YU[VVWc� \]�`SUJ[c\YS]� XS�USXhWcY�Y\T]Y� \]�[VV� `[YWY=�LFED'C!� \]�?L/A��pWWfY��L?E�?'B!��
\]�BC/?A�pWWfY�[]_�F E��'@!�\]�BB/B@�pWWfY�Sn�TWYX[X\S]Y'�g]_�b\`W�bWcY[��[]�[`X\b[XW_�J[cX\[V�XhcSUlSJV[YX\]�X\UW�\Y�S]W�[]_�[�h[Vn�UScW�
XpS�X\UWY�h\ThWc�Xh[]�[VV�U[XWc][V�b[VmWY�5�AD'@E@'CF�YW`'��LD'AE�D'���YW`'��[]_�L '�EBB'�L�YW`'� \]�[``Sc_[]`W�p\Xh�XWcUY�Sn�TWYX[X\S]Y��
p\Xh�[�]ScU[V�BC/A �YW`'�\]�[_mVX'
@"($361%"(1��ohW�lVSS_�Sn�]WplSc]Y�\]�[VV�XWcUY�\Y�̀ h[c[`XWc\tW_�ld�[�h\ThWc�VWbWV�Sn�89_\UWc�̀ SUJ[cW_�XS�U[XWc][V�b[VmWY�2D@ EA? 'D�vTGV�\]�
XhW�XWcU�?@/A��pWWfY��C@LEBBF'��vTGV�\]�BC/?A�pWWfY��D� E?A@'F�vTGV�\]�BB/B@�pWWfY4'�89_\UWc�`S]`W]Xc[X\S]�c[]TWY�\]�]WS][XWY�_\nnWc�ncSU�
XhSYW�\]�[_mVXY��YS�̀ [mX\S]�\Y�cWwm\cW_�\]�XhW\c�mYW�[]_�\]XWcJcWX[X\S]'�g�h\ThWc�VWbWV�Sn�gsho�2AD'@E@'CF�YW`I�LD'AE�D'���YW`I�L '�EBB'�L�YW`��[`-
`Sc_\]T�XS�TcSmJY4�[]_�VSpWc�n\lc\]STW]�b[VmWY�2�CA EFF 'L�UTGV�\]�XWcU�?@/A��pWWfYI��@?AELAB'F�UTGV�\]�BC/?A�pWWfYI��ADCE�  L'L�UTGV�
\]�BB/B@�pWWfY4�[]_�q.�2LFED'C!I�L?E�?'B!I�F E��'@!4�`SUJ[cW_�XS�XhW\c�USXhWcY'�B'�ohW�VWbWV�Sn�n\lc\]STW]�`S]`W]Xc[X\S]�Sn�nmVV9XWcU�]Wp-
lSc]Y�2�CA EFF 'L�UTGV4�\Y�JcSl[lVd�h\ThWc��̀ SUJ[cW_�XS��ADCE�  L'L�UTGV�\]�XhW�JWc\S_�Sn�BB/B@�pWWfY�Sn�TWYX[X\S]�2JK ' L4��XhW�_\nnWcW]`W�
\]�SXhWc�\]_\`[XScY�Sn�`S[TmV[X\S]�\]_WJW]_W]XVd�ncSU�XhW�TWYX[X\S][V�[TW�p[Y�]SX�YX[X\YX\`[VVd�Y\T]\n\`[]X'
ohW�cWYW[c`h�p[Y�`[cc\W_�SmX�\]�[``Sc_[]`W�p\Xh�XhW�Jc\]`\JVWY�Sn�XhW�jWVY\]f\�8W`V[c[X\S]'�ohW�YXm_d�JcSXS`SV�p[Y�[JJcSbW_�ld�XhW�xS`[V�yXh\`Y�
sSUU\XXWW�Sn�XhW�J[cX\`\J[X\]T�\]YX\XmX\S]'�ohW�\]nScUW_�`S]YW]X�Sn�XhW�J[X\W]X�p[Y�SlX[\]W_�nSc�`S]_m`X\]T�XhW�YXm_\WY'
ZS�`S]nV\`X�Sn�\]XWcWYXY�p[Y�_W`V[cW_�ld�XhW�[mXhScY'
A/;<"#81)�JcWXWcU�V[lSmc��h[WUSYX[Y\Y�\]�XhW�mUl\V\`[V�`Sc_�bWYYWVY��h[WUSYX[Y\Y�\]�V[lSmc\]T�pSUW]'
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