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Xzb��Uieeda�� % � RII(�� % � oiy��RR("L%Q#�� % � _�� &&(%&L&�� VXET�
R'�R'RMS''L'%Q'RK"I(#'''R&%l�

šQ›� rapa‘ •̀D�Š�r��ƒ{̀ ih|�ik�cab`ajcb|�eiè abj�kih�phscbhph|�yc†{b�s`pej�S�
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e`pjdh`è abj�ik�b{ �̀•ihb`q�jz`gbhde�ca�giezy`q�yc†{b�s`pej�S�r�o��
oiy|phD� Y�o�� Gh`bj~iD� Šp�x�� r~cei•pD� Šd�r�� x†ihi•�SS� Uiezdb`h�
Xzbcgj�� % �&'RK�� % � oiy�� QR"R#�� % �_�� JLM%JQL�� VXET� R'�RK&KJS&QR&•
MRJI%&'RJ%Q&%(%JLM%JQL�

šM›� g{`aD� G�� ƒc†{b�kigdjca†� ik�`yyczbcgpyy|�ziyphc}̀ m� •ihb`q�s`pej�S�G��
U{̀ aD�‹��_d�SS�rzzy��Xzb��% �&''I��% �oiy��QK"J#��% �_�� R&KK%R&IQ��VXET�
R'�RLMQSrX�QK�''R&KK�

'R'L(&



NE�� ->)<./,*)./?�0*.:-,-.12?�2�8*5*)O>./?�A0*5/��� .:*,8/12*..@-�4-P.*5*;22�2�./.*4-P.*5*;22!�"� � � �%&'&(#
�-012?�R���*8]6[4-,./?�*]420/�2�./.*:*4*.20/

$ � � * � * � *0��!!�+�!)��>�1��4	�$��������>�����5	�#��,
• � �S� •�	5����B��,�*��� �,�������� �)��	����1���� �

!�1��4	�$����������!���*�4	��!�4��
	�	���*45?,�

�.7424<4�7274-8�*+,/+*402�23*+,/>-.2BD�����
��<,=/4*9702B�2.7424<4!

�/8/,/D��*772?�
�/8/,702B�./12*./56.@B�2775-)*9/4-56702B�<.29-,724-4�

28��/0/)-820/��� ���*,*5-9/�
�/8/,/D��*772?�

pypa~i˜czjchpj�hd

������*9/5O9�
�.7424<4�7274-8�*+,/+*402�23*+,/>-.2BD�����

��<,=/4*9702B�2.7424<4!
�/8/,/D��*772?�

�/8/,702B�./12*./56.@B�2775-)*9/4-56702B�<.29-,724-4�
28��/0/)-820/��� ���*,*5-9/�

�/8/,/D��*772?�
~iby|ph˜czjchpj�hd

��������	 ™� �/,?)<� 7*� 70/5?,.@82� *]42=-70282�
92P,?82D� P/,/04-,23<[^2827?� 4*]*5*;2=-7028� 3/,?)*8�
"��#� 2� *,+24/56.@8�<;5*9@8�8*8-.4*8� "���#D� 239-74.@�
4/0>-� ]*5?,23/12*..@-� *]42=-702-� 92P,2D� ]*5?,23/12?�
0*4*,@P� 8-.?-47?� 7� /328<4/56.@8� <;5*8�� �/02-�
]*5?,23/12*..@-� 72.;<5?,.*742� *]27@9/[47?�
2.)-07/82D� /./5*;2=.@82� ����  *� /./5*;22�7*� 70/5?,.@8�
���D� 9� )/..*B� ,/+*4-� ,/778/4,29/[47?� )9/� 9*38*>.@P�
*],-)-5-.2?� ]*5?,23/12*..*;*� ����� �)2.� ����
],*]*,12*./5-.� <;5*9*B� 70*,*742� 238-.-.2?�
./],/95-.2?� 9-04*,/� 52.-B.*B� ]*5?,23/122D� 4*;)/� 0/0�
),<;*B� ],*]*,12*./5-.� <;5*9*B� 70*,*742� 238-.-.2?�
Z552]42=.*742�Z552]7/�]*5?,23/122�

��������� ����� ™ � ������������������ ������ ��"���	 �
������	�������� ���	��"�������	� ������	������� �
����������������������������������&����������	��"����

��� � ����� 	 �

�39-74.*D� =4*� 92P,-9@-� 5/3-,.@-� ]<=02� 28-[4�
:/3*9<[� 72.;<5?,.*746D� /� 4/0>-� 4*]*5*;2=-702B� 3/,?)
šR›� 2� *,+24/56.@B� <;5*9*B� 8*8-.4� "���#� š&›��
	-04*,.@-� ]<=02� 4/0>-� 8*;<4� 28-46� ]*5?,23/12*..@-�
72.;<5?,.*742D� P/,/04-,23<-8@-� 2.)-07/82
72.;<5?,.*742� ]*5?,23/122� šL›�� 	*3.20/-4� 9*],*7T�
8*;<4� 52� ]*5?,23/12*..@-� 92P,2� 28-46�
]*5?,23/12*..@B� ��� � 2� 0/0*B� *.� 28--4� :232=-702B�
78@75­� �,/)212*..@B���� �70/5?,.*;*� ]*5?�<0/3@9/-4�
./� 7,-).[[� /328<4/56.<[� 70*,*746� 238-.-.2?� :/3@� 2�
],*?95?-47?� 9� 7]*7*+.*742� 92P,-9*;*� ]<=0/� 9,/^/46�
=/7421<� ]*� 0,<;*9*B� 4,/-04*,22� šQ›�� � /� ],/0420-�
9-04*,.@-� ]*5?,23/12*..@-� 92P,2�8*;<4�*7<^-7495?46�
8/77*]-,-.*7� š(›� 9� ]*5?,23/12*..*�%=<974924-56.*B�
7,-)-� š 7›��  *� Z4*B� ],2=2.-� 8@� 7=24/-8� 2.4-,-7.@8�
,/778*4,-46� 9-52=2.@D� ]*)*+.@-� ���D� )5?� 79-4*9@P�
]*5-B� 7� .-*).*,*).*B� ]*5?,23/12-B�� 	� Z4*B� ,/+*4-� 8@�
99*)28�2�2775-)<-8� )9/� .*9@P� ���T� ]*5?,23/12*..@B�
���D� ],*]*,12*./56.@B� /328<4/56.*B� 70*,*742�
238-.-.2?� ./05*./� 9-04*,/� ]*5?,23/122D� 2� ;2+,2).@B�
���D� ],*]*,12*./56.@B� /328<4/56.*B� 70*,*742�
238-.-.2?�Z552]42=.*742�]*5?,23/122�

���� 2 �,	�� �*�� � �� �� � � � � �� � � �� � �� �� �+���" �	 �
� ���� �� � " �� ����

�,+24/56.@B� <;5*9*B� 8*8-.4� "���#� 70/5?,.@P�
]<=0*9�,/9-.�š � ›

M� ž �Ee�• � k ��„� � ;� �: # ™ l �"hD�: #�;G;Gm9�� "R#
‰� '� *� - �

�5?� 9-04*,.@P� 79-4*9@P� ]*5-B� ��� � 4,/)212*..*�
*],-)-5?-47?�0/0�šJ›

u� &>
‹ �ž�Ee�‹ ‹ F � x „�"h�P�o#K�nn�� "&#

*� *� o+8�C �J

;)-� h � ž� "qD�C�� J)� % �,/)2<7%9-04*,� 4*=02�9� 7-=-.22� ]<=0/��
�5?� ]/,/072/56.@P� ]*5-B� 7<^-749-../� 4*560*�
],*)*56./?�7*74/95?[^/?�9-04*,/�" � #T

u�&�

� � ž Ee�� Kp�" :#  � � K � �"h D:#;G;G:�� "L#

�232=-702� 9-04*,� ��� � "L#� ],-)74/95?-4� 7*+*B�
7,-).[[� /328<4/56.<[� 70*,*746� 238-.-.2?� :/3@�
0/>)*B�23� ]*]-,-=.@P� 0*8]*.-.4� ]*5?�� �5?�9-04*,.*;*�
]*5?� 7� ],*239*56.*B� .-*).*,*).*B� 52.-B.*B�
]*5?,23/12-BD� 0*;)/� :<.0122� 0*8]5-07.@P� /8]524<)�
0*8]*.-.4� ]*5?� l8 �2� lC�)-B74924-56.@D� ��� � "L#� ,/9-.�
.<5[��  *Z4*8<� 4,/)212*..@B� ��� � .-� 8*>-4�
P/,/04-,23*9/46� ]*5?,23/12*..@-� *7*+-..*742�
9-04*,.*;*� ]*5?��  *� Z4*B� ],2=2.-� ./)*� ./B42� /./5*;2�
���D� 7]*7*+.@-� P/,/04-,23*9/46� ]*5?,23/12*..@-�
92P,2�� �/778*4,28� .-70*560*� 0/.)2)/4*9� ./� ��� �
]*5?,23/12*..@P�92P,-B�

����� 2 �,	 �� �*�� � �� �� � � � � �� � � �� � �� �� �� � �� �� � �� �
� �� �� �� � �� ����+ �� ��� � � �*� � � �� 	 � �� � � �

 �����������

	9-)O8� 9-52=2.<D� 3/)/..<[� 2.4-;,/5*8D� ]*)*+.@8�
70/5?,.*8<� �� � � "R#D� .*� *],-)-5O..<[� )5?� 9-04*,.*;*�
]*5?�75-)<[^28�*+,/3*8T

M o J� ž �& W ` �• �• �l � � ; � : ) ] q l C � � ; � � ) ; G ; G�� �� "Q #
*� *� — :

�<)-8� ./3@9/46� Z4<� 9-52=2.<� ]*5?,23/12*..@8�
��� �"]���#�� �/0�92).*�23�"Q#D� ]��� �*452=-.�*4�.<5?D�
-752� :<.0122� l8 � 2� lC� )-B74924-56.@�� �/],28-,D

'R'LM&

mailto:alanko@ipsiras.ru
mailto:kotlyar@ipsiras.ru


NE�� ->)<./,*)./?�0*.:-,-.12?�2�8*5*)O>./?�A0*5/��� .:*,8/12*..@-�4-P.*5*;22�2�./.*4-P.*5*;22!�"� � � �%&'&(#
�-012?�R���*8]6[4-,./?�*]420/�2�./.*:*4*.20/

,/778*4,28� 1252.),2=-702B� 9-04*,.@B� ]<=*0� a%;*�
]*,?)0/T

L7� 8 9�ž�� " � �’ "“ :� � "(#
—KR "�:#�#

;)-� S�;) � % � :<.012?D� 3/)/[^/?� ,/)2/56.*-
,/7],-)-5-.2-�0*8]5-07.*B�/8]524<)@�

 *)74/95??�/8]524<)@�"(#�9�"Q#D� ]*5<=28�Mo�J�+�4r ��r �
% � Z.-,;2?� ]*5?#D� 4*;)/� 0/0� � � � � "L#� )/O4� .*56�� �*>.*�
]*0/3/46D� =4*� ]��� � "Q#� *]27@9/-4� 7,-).[[
/328<4/56.<[� 70*,*746� 9,/^-.2?� 9-04*,*9� 52.-B.*B�
]*5?,23/122� 9� 7-=-.22� .-*).*,*).*;*� 9-04*,.*;*
]<=0/�

�.�� 2 �,	 �� �*�� � �� �� � � � � �� � � �� � ��	,�	 �� � ��
	���������� ������v��� ��������� �����������

�],-)-5-.2-� ]��� � "Q#� 8*>.*� 8*)2:212,*9/46D�
-752� 98-74*� )-B74924-56.*B� =/742� 0*8]5-07.*;*� =275/�
93?46� 8.28<[� =/746�� �*;)/� 8@� ]*5<=28� .*9*-
*],-)-5-.2-� ]*5?,23/12*..*;*� ����� �5?� *452=2?� *4�
*],-)-5-.2?� "Q#� 8@� ./3@9/-8� Z4*4� �� � � ;2+,2).@8�
]*5?,23/12*..@8���� �";���#T

4*�&�0� %5

Ms J � ž�&Ee�‹ € " �h �: # — �l C�"�hD��#�;G;G����� " 7#
*� *� (�� �

�752� ]*5-� "(#� ]*)74/9246� 9� ;��� � " 7#D� 4*� ]*5<=28�
.*56�� �-]-,6� ,/778*4,28� ;2+,2).*-� 9-04*,.*-� ]*5-D�
0*4*,*-� 7*=-4/-4� 9� 7-+-� 79*B749/� 0/0� 1252.),2=-70*;*�
9-04*,.*;*� ]*5?� "(#D� 4/0� 2� ]*5?� 7� 0,<;*9*B�
]*5?,23/12-BT

x "hD�:#�ž�S �;)�� ��'("\ �#�R�� "J#
—S�KR "�:#�)

�� ,*74*8� /328<4/56.*;*� <;5/� ]*5?,23/12?
9-04*,.*;*� ]*5?� "J#� 8-.?-47?� 7� 52.-B.*B� ./�
Z552]42=-70<[� 2� 0,<;*9<[D� 2� )/5--� 7.*9/� 7�
Z552]42=-70*B� ./� 52.-B.<[D� ]-,2*)2=-702� ]*94*,??76��
 *)74/95??�/8]524<)@�"J#� 9�<,/9.-.2-� " 7#D� ]*5<=/-8�Ms�J�
ž� al�� �/028� *+,/3*8D� ;2+,2).@B� ��� � " 7#� <0/3@9/-4�
/328<4/56.<[� 70*,*746� 238-.-.2?� 74-]-.2�
Z552]42=.*742� 79-4*9@P� ]<=0*9� 7� .-*).*,*).*B�
Z552]42=-70*B� ]*5?,23/12-B�� �/5--� 9� 0/=-749-� ],28-,/�
,/778*4,28� 92P,-9*B� ]<=*0� 7� 4*]*5*;2=-7028� 3/,?)*8�
6 � 2� 7� 1252.),2=-70*B� ]*5?,23/12-B� 4� %;*� ]*,?)0/D� 4*�
-746� <� 4/0*;*� ]<=0/� -746� 2� :/3*9/?� 72.;<5?,.*746D� 2�
]*5?,23/12*../?T

x "hD:#�ž�S �; #`qz"S)/:#—�—— :#�› � �� "8#

 *)74/95??� " 8#� 9� "L#D� ]*5<=/-8D� =4*� *+@=.@B� ��� �
]<=0/� " 8#� ,/9-.� M t�J�ž� 6r� � �752� " 8#� ]*)74/9246� 9� "Q#D� 4*�
]*5<=28D�=4*�]*5?,23/12*..@B���� �]<=0/�" 8#�,/9-.� MoJ�
ž� 4r� � �2+,2).@B� ��� � ]<=0/� " 8#� ,/9-.� .<5[��
�./5*;2=.*� ,/778*4,28� 3)-76� 92P,-9*B� ]<=*0� 7�
;2+,2).*B�]*5?,23/12-BT

x "hD�: #�ž �S �; #�̀ qz�" S4: # �— — • ��� "I#

�5?�]<=0/�"I#�5-;0*�)*0/3/46D�=4*� Mt�J�ž�elD� MouI�ž�'D�Ms�J�
ž�4r�

.�� / ���0 ���	 �

 *)*+.*� 239-74.*8<� 9-04*,.*8<� ���D�
P/,/04-,23<[^-8<� /328<4/56.*-� 238-.-.2-� :/3@�
]*]-,-=.@P� 0*8]*.-.4� Z5-04,2=-70*;*� 9-04*,/D�
,/778*4,-.� ]*5?,23/12*..@B� ���D� P/,/04-,23<[^2B�
/328<4/56.*-� 238-.-.2-� ./],/95-.2?� 9-04*,/�
]*5?,23/122D� 2� ;2+,2).@B� ���D� P/,/04-,23<[^2B�
/328<4/56.*-�238-.-.2-�74-]-.2�Z552]42=.*742�Z552]7/�
]*5?,23/122� 9� 7-=-.22� ;2+,2).*;*� 9-04*,.*;*� ]*5?��
�./=-.2?� Z42P� ��� � +@52� ]*5<=-.@� )5?� .-70*5602P�
],28-,*9�9-04*,.@P�]*5-B�

1 � � �� �� �� � ��	

�/+*4/�9@]*5.-./�],2�]*))-,>0-�;,/.4/��*772B70*;*�
./<=.*;*� :*.)/� • � &&%R&%''RLM� "9� =/742� 4-*,22#� 2� 9�
,/80/P� �*7<)/,749-..*;*� 3/)/.2?� �� � � ��<,=/4*9702B�
2.7424<4!�"9�=/742�8*)-52,*9/.2?#�

� 	 ���� �� ��

šR›� G`hh|D� Y�o�� Xzbcgpy� •ihbcg j̀� •̀iy•ca†� khie� {̀ ycgicmpy� cab`†`h� pam�
khpgbciapy�z{pj̀ � jb`zj�S�Y�o�� G`hh|�SS�‹�� Xzb�� rT� _dh �̀ rzzy�� Xzb��%�
&''Q��% �oiy��M"&#��% �_��&(I%&MK��VXET� R'�R'KKSRQMQ%Q&(KSMS&S'RK�
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np•̀ y`a†b{j�djca†�p�zypjeiacg�è bpjdhkpg �̀S�x��€phcecD�F��r��Fg{dy}D
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apaiè bpyycg� j̀ ecgiamdgbih�ypj̀ hj�S�G��‰{pa†D� ƒ��X~ceibiD�ƒ�� ƒpa`edhpD�
Š��Hp~pai�SS�‹pzpa j̀̀ �‹idhapy�ik�rzzyc`m�_{|jcgj��% �&'RQ��% �oiy�� (L"RR#��%�
_��RR&J'L��VXET�R'�J(MJS‹‹r_�(L�RR&J'L�
šR'›� †zhYpq� šxy`gbhiacg� h j̀idhg ›̀�� % � rgg j̀j� eim`T�
{bbzjTSSnnn�†zhepq�gieScam`q�j{bey�"R&�'&�&'&(#�
šRR›� kmbmLm� šxy`gbhiacg� h j̀idhg ›̀�� % � rgg j̀j� eim`T�
{bbzjTSS†cb{ds�gieS}`h'RRsSkmbmLm�"R&�'&�&'&(#�
šR&›� Gpy|~i•D� ‚�� _phpyy`y� ˆVƒV� jiy•̀ h� ncb{� izbcepy� biziyi†|� pam�
m|apecg� spypagca†� SS� Fdz`hgiezdbca†T� ƒ{chm� Wdjjcpa� Fdz`hgiezdbca†�
Vp|jD�WdFUVp|j�&'RJD�YijginD�WdjjcpD�F`zb`es`h�&(%&MD�&'RJD�W •̀cj̀ m�
F`y`gb`m�_pz`hj�L��% �&'RJ��% �_��LLJ%LQK��VXET�{bbzjTSSmic�ih†SR'�R''JSIJK%�
L%LRI%JR&((%'©&J�
šRL›� Gpy|~i•D� ‚�� _phpyy`y� ˆVƒV� Fiy•̀ h� ncb{� Fbpbcg� pam� V|apecg� wipm�
Gpypagca†� SS� Fdz`hgiezdbca†T� Qb{� Wdjjcpa� Fdz`hgiezdbca†� Vp|jD�
WdFUVp|j� &'RKD� YijginD� WdjjcpD� F`zb`es`h� &Q%&(D� &'RKD� W •̀cj̀ m�
F`y`gb`m�_pz`hj�Q��% �&'RI��% �_��L'R%LRL��VXET�{bbzjTSSmic�ih†SR'�R''JSIJK%�
L%'L'%'(K'J%Q©&M�
šRQ›� �/5@0*9D� �����  /,/55-56.@B� /5;*,248� ,-A-.2?� <,/9.-.2B�
�/079-55/� 8-4*)*8� 0*.-=.@P� ,/3.*74-B� 9*� 9,-8-..*B� *+5/742� 7�
]*))-,>0*B�Y_E�2�Udmp�9@=275-.2B�S������ �/5@0*9D� �� �� �82,.*9�SS�
��������	%&'RJ��% �&'RJ��% ����I&%IQ�
šR(›� ‹ihmpaD� •�̂ �� xqz`hc`ag �̀ ncb{� ˆVƒV�b`g{acŽd j̀� ia�b{ �̀ Uhp|�Yƒr�
jdz`hgiezdb`h� S� •�̂ �� ‹ihmpaD� F�� Gi~{phcD� F�� Fbp~`hD� ‹�W�� Fpd`hD� Y�r��
xy•̀ yspn|D� Y�‹�� _c~`b%Yp|�SS� _hig``mca†j� ik�b{ �̀ F_Ex�� % � &''R�� % �oiy��
Q(&K��% �_��MK%JM��VXET�{bbzjTSSmic�ih†SR'�RRRJSR&�QLQKJK�
šRM›� €hp~cnj~|D�F�x��‚hpz{cgj�zhig j̀jih�dacb�"‚_•#�pgg`y`hpbcia�ik�kcacb`%�
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W�o�� F~cmpai•D�Y�r��Gdbb�SS�rm•pag̀m�Ypb h̀cpyj� ƒ̀g{aiyi†c j̀��% �&'&Q��% �_��
&Q'R'&K��VXET�R'�R''&Spmeb�&'&Q'R'&K�

šJ›� lpa†D� ƒ�� F̀giam� {pheiacg� G̀jj̀ y%‚pdjj� s̀pe� j{pzca†�ncb{� ỳyczbcg�pqcgia
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�27��L�� �-=-.2?�9�]5*70*742�q|�"2.4-.729.*746#�./�,/774*?.22� RD(N�*4�
0,/?�,-56-:/�Z5-8-.4/D�],2� � �ž�'�"/D�9#�2�� �ž�RQRDMK�"+D�;#�

�5-)<-4� *48-4246D� =4*� )5?� 5/3-,.*;*� ]<=0/� 7�
+*56A28� 3./=-.2-8� � � <9-52=-.2-� 9@7*4@� ,-56-:/�
],29-5*� 0� :*,82,*9/.2[� :*0/56.*;*� ]?4./� 9� 1-.4,-D� 9�
*452=2-�*4�4*;*�>-�75<=/?�],2� s�ž� RD'MN�

����� / � ��0 ���	 �

	� )/..*B� ,/+*4-� 8-4*)*8� ˆVƒV� +@5*� ],*9-)-.*�
2775-)*9/.2-� )2:,/0122� ;/<77*9@P� ]<=0*9� g

'R'MI&

https://rscf.ru/project/24-


NE�� ->)<./,*)./?�0*.:-,-.12?�2�8*5*)O>./?�A0*5/��� .:*,8/12*..@-�4-P.*5*;22�2�./.*4-P.*5*;22!�"� � � �%&'&(#
�-012?�R���*8]6[4-,./?�*]420/�2�./.*:*4*.20/

"��4	�$�������,�����	��	����	�F����Y��#�	� �
��1*+)��!�	*)�*	�	� �������! ���

��� ����-A-4.20*9�
�/.04% -4-,+<,;702B�

;*7<)/,749-..@B�<.29-,724-4�
�/.04% -4-,+<,;D��*772?�
m�m�h`j{`bac~i•˜†epcy�gie

������	/A<0-92=�
�/.04% -4-,+<,;702B�

;*7<)/,749-..@B�<.29-,724-4�
�/.04% -4-,+<,;D��*772?�
•pj{d~`•cg{`p˜†epcy�gie

	�� u��	-.-)204*9�
�/.04% -4-,+<,;702B�

;*7<)/,749-..@B�<.29-,724-4�
�/.04% -4-,+<,;D��*772?�
•ypm�•`a`mc~bi•˜epcy�hd

r������@>/?�
�/.04% -4-,+<,;702B

Z5-04,*4-P.2=-702B�<.29-,724-4�
��v��!D��/.04% -4-,+<,;D��*772?�

h|}{p|p��apjb|pRIII˜†epcy��gie

������ �-9,[;2.�
�/.04% -4-,+<,;702B�

Z5-04,*4-P.2=-702B�<.29-,724-4�
��v��!D��/.04% -4-,+<,;D��*772?�

j`•h©jpj{p˜epcy�hd

G����� -4,*9�
�/.04% -4-,+<,;702B

;*7<)/,749-..@B�<.29-,724-4�
�/.04% -4-,+<,;D��*772?�

•c~z`bhikk˜epcy�hd

������ /9-52./�
�/.04% -4-,+<,;702B�

;*7<)/,749-..@B�<.29-,724-4�
�/.04% -4-,+<,;D��*772?�
zp•`ycap�ephcp˜|pam`q�hd

��� ��� �*0*5*9�
�/12*./56.@B�

2775-)*9/4-56702B�
<.29-,724-4���v�!D�

�*709/D��*772?�
pyji~iyi•˜s~�hd

��������	 � ™��775-)*9/.2-�./],/95-.*� ./� ,/3,/+*40<�
2� Z07]-,28-.4/56.*-� 23<=-.2-� .*9*B� 7P-8@�
2.4-,:-,*8-4,/D� 9� 0*4*,*8� 27]*563<[47?� 0<+2=-702-�
<;*50*9@-� *4,/>/4-52� 7*� 7]-12/56.@8� :/3*7)92;/[^-8�
]*0,@42-8D� )5?� ;-.-,/122� ]<=0*9� 7� .-.<5-9@8�
4*]*5*;2=-7028� 3/,?)*8� 2� ,/352=.@82
]*5?,23/12*..@82� 74,<04<,/82�� �P-8/� 2.4-,:-,*8-4,/�
8*>-4�+@46� ],28-.-./� )5?� ;-.-,/122� *]42=-702P� 92P,-B�
9� 3/)/=/P� 09/.4*9*B� 0,2]4*;,/:22D� 09/.4*9*B� 79?32D� /�
4/0>-� 9� 7274-8/P� 7]<4.20*9*B� *]42=-70*B� ]-,-)/=2�
)/..@P�

��������� ����� � ™ � ����������� �� ��� �
������������������ ������ ������������ �������� ������� �
����������� ���������� ����9������� ���������������� �
���	��"��������� ��������������� ���	��"���	� ������ �
���������2����������������	��"��������������

��� � ����� 	 �

	� ./74*?^--� 9,-8?� /04</56.*B� 4-8*B� 9� 3/)/=/P� 0/0�
05/772=-70*BD� 4/0�2� 09/.4*9*B� 2.:*,8/12*..*B� *]4202�
?95?[47?� ]<=02� 7� *,+24/56.@8� <;5*9@8� 8*8-.4*8�
"���#� 252� *]42=-702-� 92P,2�� �/0� 9� ,/+*4/P� šR%L›�
],-)74/95-.@� 2.4-,-7.@-� ,-/523/122� /48*7:-,.@P�
*]42=-702P� 0/./5*9� 79?32D� ;)-� 9� 0/=-749-� /5:/924/� )5?�
0*)2,*9/.2?� 2.:*,8/122� 27]*563<[47?� ]<=02� 7�
,/352=.@82� 3./=-.2?82� �����  <=02� ]*)P*)?4� )5?�
27]*563*9/.2?� 9� 0/./5/P� 79?32� 7]<4.20%7]<4.20� 2�
7]<4.20%�-85?� šQ›D� /� 4/0>-� 9� 7274-8/P� 09/.4*9*;*�
,/7],-)-5-.2?� 05[=/� "���#� š(D� 7›�� �/02-� ]<=02�
2.4-,-7.@� 4-8D� =4*� 2P� *7-7288-4,2=./?� 74,<04<,/�
]*39*5?-4� 23+/92467?� *4� .-*+P*)28*742� ]*)74,*B02�
]-,-)/[^-B� 2� ],2-8.*B� 7274-8� *4.*724-56.*� ]*9*,*4/�
9*0,<;� *72� ,/7],*74,/.-.2?� ]<=0/� šJ›�� �).*B� 23�
*7*+-..*74-B� *]42=-70*;*� 92P,?� ?95?-47?� 7]*7*+.*746�
7*P,/.?46� 3./=-.2-� ��� � ],2� ],*P*>)-.22� =-,-3�
4<,+<5-.4.@-�7,-)@�š8›�

�-56� ,/+*4@D� ,-3<564/4@� 0*4*,*B� ],-)74/95-.@� 9�
./74*?^-B� 74/46-D� 3/05[=/-47?� 9� ,-/523/122� .*9*B�
7P-8@�]*5?,23/12*..*;*�2.4-,:-,*8-4,/�)5?�;-.-,/122

7*74*?.2B� *]42=-70*;*� 92P,?� ./� *7.*9-�
8*)2:212,*9/..*;*� 2.4-,:-,*8-4,/� � /P/%�-.)-,/� 7�
0<+2=-70282� <;*50*9@82� *4,/>/4-5?82� "���#� 7*�
7]-12/56.@8�:/3*7)92;/[^-8�]*0,@42-8�

���� 2 � � � � � � � ���� ���	 ��� � 	 � ��� ��E��	+

	� ,/+*4/P� šID� R'›� ]*),*+.*� *]27/.� ],2.12]� ,/+*4@�
]*5?,23/12*..*;*� 2.4-,:-,*8-4,/��  <=*0D� ]/)/[^2B�
./� ���D� 27]@4@9/-4� ]*75-)*9/4-56.@-� *4,/>-.2?� *4�
4,-P�;,/.-BD� 0/>)*-�23�0*4*,@P�],29*)24�0�7)92;<� :/3@�
8->)<� *,4*;*./56.@82� 0*8]*.-.4/82� 9-04*,/�
./],?>-..*742�Z5-04,2=-70*;*� ]*5?�x�

 -,9*./=/56.@B� 9*5.*9*B� :,*.4� ]<=0/D� ]/)/[^-;*�
./� ���D� ,/3)-5?-47?� ./� 7� =/74-BD� 0/>)/?� 23� 0*4*,@P�
28--4� 79*-� 7*74*?.2-� ]*5?,23/122� 2� ./+-;� :/3@�� 	�
3/92728*742� *4� ]/,/8-4,*9� ���� 2� ]*5?,23/122�
27P*).*;*� ]<=0/D�9�,-3<564/4-� ],*1-77*9�2.4-,:-,-.122�
2� )2:,/0122� +<)-4� :*,82,*9/467?� 75*>./?�
)2:,/012*../?� 0/,42./� )/56.-;*� ]*5?� "��� #� ]<=0/D�
*4,/>-..*;*�*4�����

	� ,/80/P� )/..*B� ,/+*4@� 2.4-,-7./�0*.:2;<,/12?D� 9�
0*4*,*B�705/)@9/[47?�]<=02D� *4,/>-..@-� *4�)9<P����D�
]*9O,.<4@P� ./�<;*5� L'ª� *4.*724-56.*� ),<;� ),<;/�� �752�
Z42� <75*92?� +<)<4� 9@]*5.-.@D� 4*� 9� 3/92728*742� *4�
]*5?,23/122� ]<=0*9D� ]/)/[^2P� ./� ���D� /� 4/0>-�
:/3*9*;*�7)92;/�8->)<�.282D�8*;<4�+@46�7:*,82,*9/.@�
,/352=.@-�0*.:2;<,/122�*]42=-702P�92P,-B�

����� F ��� ��	 � �� �� �*� �+ ��� ��*

 *5./?� *]42=-70/?� 7P-8/� Z07]-,28-.4/56.*B�
<74/.*902� ],-)74/95-./� ./� ,27�� � � 2� ]*),*+.*� *]27/./�9�
74/46-� šRR›�� �P-8/� ./� ,27�� R� ],-)74/95?-4� 7*+*B�
2.4-,:-,*8-4,� �/P/%�-.)-,/D� 9� ]5-=/P� 0*4*,*;*�
98-74*�3-,0/5�<74/.*95-.@������ �*8+2./12?�9*5.*9@P�
]5/742.*0� "ID� R'D� RQD� R(#� 7� ]*5?,23/12*..@82
79-4*)-524-5?82� "8D� RL#� ]*8*;/-4� 7;-.-,2,*9/46� ./�
9@P*)-� 2.4-,:-,*8-4,/� ],*74,/.749-..*•
74,<04<,2,*9/..@-� ]<=02� 7� ,/352=.@82� 9-04*,.@82

'R'JK&

mailto:d.d.reshetnikov@gmail.com
mailto:vashukevichea@gmail.com
mailto:vlad.venediktov@mail.ru
mailto:ryzhaya.nastya1999@gmail.com
mailto:sevr_sasha@mail.ru
mailto:vikpetroff@mail.ru
mailto:pavelina.maria@yandex.ru
mailto:alsokolov@bk.ru


NE�� ->)<./,*)./?�0*.:-,-.12?�2�8*5*)O>./?�A0*5/��� .:*,8/12*..@-�4-P.*5*;22�2�./.*4-P.*5*;22!�"� � � �%&'&(#
�-012?�R��� �*8]6[4-,./?�*]420/�2�./.*:*4*.20/

7*74*?.2?82� ]*5?,23/122� 2� ,/7],-)-5-.2?82�
2.4-.729.*742D� 9� 3/92728*742� *4� <;5*9� ]*9*,*4/�
9*5.*9@P�]5/742.*0�

�27�� R�� v07]-,28-.4/56./?� <74/.*90/T� R� % � 5/3-,� M('� .8D� R� 8	4f�
&DMDIDR&DRQ�%�]*5<9*5.*9/?�]5/742.0/f�L�% �],238/��5/./%�-B5*,/f�QD(�%�
0*8+2./12?�52.3f� JDKDRL� % � ]*5?,23/12*..@B� 79-4*)-524-56.@B� 0<+f�
RJ�% �79-4*)-524-56.@B�0<+f�R'DR(�% �=-49-,469*5.*9/?�]5/742.0/f�RRDRM�
% � 0<+2=-702-� <;*50*9@-� *4,/>/4-52f� RKDRI� 2� &RD&&� % � 0*8+2./12?�
7*+2,/[̂ 2P�52.3f�&'D&L�% �)-4-04*,@�"UUV�% �0/8-,@#�

 ,2� 52.-B.*B� ]*5?,23/122� 8*>.*� ./+5[)/46�
P/,/04-,.<[� 0/,42.<� ]**=-,-).*;*� 9@)-5-.2?�=-4@,-P�
7-04*,*9� 9� ]*]-,-=.*B� ]5*70*742� ]<=0/�� 	� 75<=/-�
]<=0*9�7�9-,420/56.*B�]*5?,23/12-B�./�9@P*)�7P-8@�.-�
],*P*)24� 235<=-.2-� 9� =/74?P� 9*5.*9*;*� :,*.4/D�
7**49-4749<[^2P� 7-04*,/8� ���� L� 2� MD� )5?�
;*,23*.4/56.*B�™ �&�2�(D�/�)5?�)2/;*./56.*B�™ �R�2�Q�

�27�� &�� �/7],-)-5-.2-� 2.4-.729.*742� 9� +52>.-B� 3*.-� )2:,/0122�
]<=0/D� *4,/>-..*;*� *4� ���D� 9� 3/92728*742� *4� 9P*).*;*� 7*74*?.2?�
]*5?,23/122�� �2.-B./?�9-,420/56./?�"/#D�52.-B./?�)2/;*./56./?�"s#D�
52.-B./?�;*,23*.4/56./?�"7#D�0,<;*9/?�],/9/?�"m#�

�/,42.<D� 9� 0*4*,*B� ]*)79-=-.@� 97-� A-746� 7-04*,*9D�
8*>.*� ./+5[)/46�9�75<=/-�0,<;*9*B�]*5?,23/122�

�27��L�� �/7],-)-5-.2?�2.4-.729.*742�9�+52>.-B�3*.-�)2:,/0122�],2�
75*>-.22�]<=0*9D�*4,/>-..@P�*4����D�],2�<;5/P�8->)<�����'ª�"/#�2�
L'ª�" B#�

 ,2� *4,/>-.22� ]<=0/� 7� 0,<;*9*B� ]*5?,23/12-B� *4�
���� --�P/,/04-,� 7*P,/.?-47?�9�0/>)*B�=/742�9*5.*9*;*�
:,*.4/� ]<=0/D� ],2� Z4*8� ],/9/?� 0,<;*9/?� ]*5?,23/12?�
8-.?-47?� ./� 5-9<[� 2� ./*+*,*4��  ,2� 7*98-^-.22� ./�
9@P*).*8�79-4*)-524-56.*8�0<+-� ]<=0*9D� *4,/329A2P7?

*4�����9�]5-=/P�2.4-,:-,*8-4,/D�28--8�9�+52>.-B�3*.-�
)2:,/0122�0/,42.<D�]*0/3/..<[�./�,27�� A��

�5?� ]*5<=-.2?� 4,-+<-8*B� 0/,42.@� 7*74*?.2?�
*]42=-70*;*� 92P,?� ",27�� Ls#� .-*+P*)28*� =4*+@� *)2.� 23�
����*4.*724-56.*�),<;*;*�+@5�]*9-,.<4�./�<;*5�L'ª�

�.�� / � ��0 ���	 �

	� ,-3<564/4-� ,/+*4@� +@5/� ,/3,/+*4/./� 2� ],*9-,-./�
7P-8/� )5?� ;-.-,/122� 7*74*?.2B� *]42=-70*;*� 92P,?� ./�
*7.*9-� ���� 2� 2.4-,:-,*8-4,/� �/P/%�-.)-,/D� 0*4*,/?�
]*39*5?-4� ;-.-,2,*9/46� ]<=02� 7� /072/56.*%7288-4,2=.*B�
]*5?,23/12*..*B� 74,<04<,*B��  ,-)5*>-../?� 7P-8/� 8*>-4�
+@46� 27]*563*9/./� )5?� +@74,*B� ;-.-,/122� 8/5*:*4*..@P�
09/.4*9@P�*]42=-702P�92P,-BD�=4*�=,-39@=/B.*�/04</56.*�9�
3/)/=/P����� 2� 09/.4*9@P�*]42=-702P�0*88<.20/12B��  ,2�
Z4*8�9*38*>.*746�238-.?46� ;-.-,2,<-8*-�7*74*?.2-�]<4-8�
238-.-.2?�:/3@�*).*;*�23�]<=0*9�]*39*5?-4�]-,-05[=/467?�
8->)<� 7*74*?.2?82� 7� =/74*4*BD� *],-)-5?-8*B� 70*,*746[�
,/+*4@� :/3*9*;*� 8*)<5?4*,/D� 0*4*,/?� 8*>-4� )*742;/46�
.-70*5602P���1�šR&›�

����������
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4:;<=>?<™�r�b{h``%jbp†`� e`b{im�kih� j|ab{`jc}ca†� bcbpacde�
mciqcm`� ecghijghiyyj� ncb{� z`hcimcg� jbhdgbdh`� cj� m`•`yiz`m��
Eacbcpyy|D�p�zihidj�kcye�cj�kihe`m�s|�ypj`h�psypbciaD�kiyyin`m�s|�
mizca†� ncb{� yca`ph� gphsia� g{pcaj� jbpscyc}`m� s|� †iym�
apaizphbcgy`j� •cp� Fzhp|ca†%‹`b� e`b{im�� ˆcapyy|D� ecghijghiyyj�
ph`� gh`pb`m� s|� b{`� sypmca†� e`b{im�� ƒ{`� jbhdgbdh`� ik� b{`�
jpezy`j� cj� m`amhcbcg� pam� z`hcimcgD� ncb{� m`b`heca`m� jc}`j� ik�
jbhdgbdhpy� `y`e`abj�� xy`gbhiz{|jcgpy� zhiz`hbc`j� ph`� jbdmc`mD�
h`•`pyca†� z{ibi`y`gbhcg� pgbc•cb|�ncb{�Ždpabde� `kkcgc`ag|� dz� bi�
QM–� dam`h� izbcec}`m� giamcbciaj�� r� Fg{ibb~|� mcim`� eim`y� cj�
zhizij`m�ncb{� pa� `hhih� ik�ai� eih`�b{pa� R'–�� ƒ{`� jbdm|� pyji�
giezph`j� ncb{� gizz`h� pam� chia� apaizphbcgy`%miz`m� j|jb`ejD�
kcamca†�b{`e�pj�•cpsy`�pyb`hapbc•`j�

@ABCD=E;™ � <F<>GFHI�EFDJFEA�IF?=D;?=DKK;�� DL<F?>K�AJ?F<><FDG��
LMD<D?H==AG<��N?MD<<OB�EFDEA�IDEAK,

��� � GHIJKL6HMJG

Ycghi%pam� apaijbhdgbdh`j� spj`m� ia� bcbpacde� mciqcm`�
"�u �#� ph`� zhiecjca†� caai•pbc•`� epb`hcpyj� b{pb� ph`� pgbc•`y|�
h`j`phg{`m� ca� •phcidj� kc`ymj� md`� bi� b{`ch� dacŽd`� iz`hpbciapy�
pam�z{|jcgpy�zhiz`hbc`j�� ƒcXc�apaijbhdgbdh`j� ph`� dj`m�ca�b{`�
m`•`yize`ab� ik� {c†{%z`hkihepag`� z{ibigpbpy|bcg� g`yyjD� jiyph�
g`yyjD� j`ajih� pam� z{ibig{hiecg� m`•cg`jD� gipbca†j� kih�
scie`mcgpy� cezypabjD� pam� ib{`h� {c†{%b`g{�pzzycgpbciaj�� ƒcXc�
apaikcyej� {p•`� {c†{� yc†{b� j`ajcbc•cb|D� g{`ecgpy� pam�
e`g{pacgpy� jbpscycb|D� pam� dacŽd`� izbcgpy� zhiz`hbc`j��
V`z`amca†� ia� b{`� m`†h``� ik� iqcmpbciaD� b{`|� `q{cscb� ecq`m�
`y`gbhiz{|jcgpy�g{phpgb`hcjbcgj�pam�gpa�cagh`pj`�b{`� `y`gbhcgpy�
giamdgbc•cb|� md`� bi� jdhkpg`� m`k`gbj� pam�z{ibigdhh`ab� mdhca†�
chhpmcpbcia�šR›��ƒ{`ch�{c†{�h`khpgbc•`� cam`q�pyyinj�b{`e �bi�s`�
dj`m� ca� izbcgpy� pzzycgpbciaj�� ophcidj� e`b{imj� ph`� dj`m� kih�
b{`� j|ab{`jcj� ik�ƒcX �� ecghi� %� pam� apaibds`jD� n{cg{�djdpyy|�
h`Ždch`� giezycpag`�ncb{�giezy`q�giamcbciajD� cagydmca†�{c†{�
b`ez`hpbdh`jD� zh`jjdh`jD� pam� jc†ackcgpab� bce`� `qz`amcbdh`j��
r j� pa� pyb`hapbc•`� bi� e`b{imj� b{pb� mi� aib� h`Ždch`� jbhcgb�
giezycpag`� ncb{� giezy`q� j|ab{`jcj� giamcbciajD� n`� gpa�
zhizij`�p�b{h``%jbp†`� jg{`e`�b{pb�pyyinj� isbpcaca†�`qb`am`m�
jpezy`j� ik� ecghi%pam� apaibds`j� ncb{� pa� ihm`h`m� jbhdgbdh`�
pam� zhiecjca†� z{ibi`y`gbhcg� zhiz`hbc`j� ca� p� h`ypbc•`y|� j{ihb�
bce`�

���� @ NHOIMN4P�NGK�QOHRJKP

ƒ{`�zhizij`m�p�b{h``%jbp†`�e`b{im�ca•iy•`j�ypj`h�j|ab{`jcj�
ik� p� zihidj� bcbpacde� mciqcm`� kcye� kiyyin`m� s|� e`g{pacgpy�
kihepbcia�ik�ecghi%hiyy� j|jb`ej�"ˆc†��� #��_h`•cidj�`qz`hce`abj�
{p•`� j{ina� b{pb� e`bpy%gphsia� giezy`q`j� spj`m� ia� yca`ph�
gphsia� jbpscyc}`m� s|� †iym� apaizphbcgy`j� gpa� †`a`hpb`� p�
jc†ackcgpab�peidab� ik�z{ibi`qgcb`m�`y`gbhiaj�š&›��Ea�b{cj�nih~D�
n`� zhizij`� p� e`b{im� kih� zhimdgca†� bcbpacde� mciqcm`�
ecghijghiyyj� miz`m� ncb{�yca`ph�gphsia�g{pcaj� djca†�b{`� sypm`�
zhig`jjca†�e`b{im��ƒ{cj�e`b{im�cj�spj`m�ia�e`g{pacgpy�cezpgb�
ik� p� ei•ca†� sypm`� ia� b{`� ƒci � � kcye� jdhkpg`� pyia†� p�
zh`m`b`heca`m�bhp•`gbih|� "ˆc†��&#��ƒ{cj�pzzhipg{�pzz`phj�bi�s`�
eih`� b`g{aiyi†cgpyy|� pm•pag`m� giezph`m� bi� b{`� zh`•cidjy|�
zhizij`m� e`b{im� ik� e`bpjdhkpg`� kihepbcia�s|� psypbcia� ca� p�
ep†a`bcg�kc`ym�šL›�

ĉ†��R��F|ab{̀ jcj�jg{̀ è �ik�bcbpacde�mciqcm �̀ecghijghiyyjT� "p#�F|ab{̀ jcj�ik�
ƒcX&� jbhdgbdh`T� R� ™� bph†`bD� &� ™� EƒX%†ypjj� jdsjbhpb`D� L� ™� nih~ca†�
g{pes`hD�Q�™�ypj̀ h�hpmcpbciaD� (�™�mch`gbcia�ik�ei•̀ è abD�M�™�ep†a`bjf�
"s#�U%rd�m`zijcbcia�cabi�ƒcX&�jbhdgbdh`T�R�™�jdsjbhpb`D�&�™�jzhp|�ai}}y`D�L�
™� yca`ph� gphsia� g{pcaj� jbpscyc}̀ m� s|� †iym� apaizphbcgy j̀f� "g#� îymca†� ik�
ecghibdsdy j̀T� R�™�zihidj�ƒcX&�kcye�ncb{�U%rdD�&�™�ecghibdsdy j̀D�L�™�
sypm`D�Q�™�mch`gbcia�ik�ei•̀ è ab�

ĉ†��&��FxY�cep†�ik�ƒcX&�ecghijghiyyj�isbpca`m�s|�b{ �̀sypmca†�è b{im�
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ƒ{`� jpezy`� ncb{�b{`� ecghijghiyy� j|jb`e�npj� `qpeca`m�
djca†� pbiecg� kihg`� ecghijgiz|� "rˆY#� sib{� ca� apbdhpy�
pbeijz{`h`� pam� ca� •pgdde�� ƒ{cj� pyyin`m� dj� bi� isbpca�
gdhh`ab%•iybp†`� g{phpgb`hcjbcgj� "EoU#� ik� b{`� bdaa`yca†�
gdhh`ab� khie� cbj� jdhkpg`�� ˆc†�� L� zh`j`abj� b{`� e`pjdh`e`ab�
h`jdybj� ik�EoU� pb� p� jca†y`� zicabT� ˆc†�� Lp� ca� pchD� ˆc†�� Ls� ca�
•pgdde�� r� jc†ackcgpab� mckk`h`ag`� ca� b{`� gdhh`ab%•iybp†`�
g{phpgb`hcjbcgj� †hpz{j� ca� •pgdde� pam� ca� pch� cj� isj`h•`mD�
n{cg{�cj� `qzypca`m�s|� b{`� zh`j`ag`� i k�kh``� `y`gbhiaj� ca�b{`�
apbdhpy�pbeijz{`h`D�n{cg{�giabhcsdb`�bi�b{`� `a{pag`e`ab� ik�
b{`� bdaa`yca†� gdhh`ab�� Ea�•pgddeD� }`hi� gdhh`ab� cj� isj`h•`m�
iay|� pb� }`hi� •iybp†`D� camcgpbca†� `y`gbhia� `ecjjcia�� Ea� pchD�
}`hi� gdhh`ab� cj� h`gihm`m� pb� a`†pbc•`� •iybp†`� md`� bi� b{`�
pzz`phpag`� ik� pmmcbciapy� g{ph†`� ia� b{`� jdhkpg`�� Ea� pyy�
e`pjdh`e`abjD� pa� cagh`pj`� ca� gdhh`ab� npj� isj`h•`m� pkb`h�
bdhaca†� ia� ypj`h� zdezca†� pb� b{`� jpe`� •iybp†`� •pyd`jD�
camcgpbca†� b{`� z{ibij`ajcbc•cb|� ik� b{`� epb`hcpy� pam� b{`�
iggdhh`ag`�ik�̀ qb`hapy�z{ibi`y`gbhcg�`kk`gb�

R�' � %'D( � ' � ' �( � R�' � %R� ' � R� &� L
U��o � U �x

ĉ†��L��Udhh`ab%•iybp† �̀g{phpgb`hcjbcgj� ik�b{ �̀ jpezy �̀ncb{�ecghihiyy�phhp|j�
pb�pa�phscbhph|�zicabT� R� ™�ncb{idb�chhpmcpbciaD� &�™�EƒX%†ypjjD� L� ™�ncb{�
chhpmcpbciaf�è pjdh`è abj�ca�pch�"p#�pam�•pgdde�"s#�

Vd`� bi� b{`� zh`j`ag`� ik�e`bpy%j`ecgiamdgbih� giabpgb� ca�
b{`� jbdmc`m�jbhdgbdh`jD�n{cg{�iggdhj�n{`a�†iym�apaizphbcgy`j�
gie`�cabi�giabpgb�ncb{�p�bcbpacde�mciqcm`�epbhcqD�p�Fg{ibb~|�
sphhc`h�ncyy�kihe�� ƒi� eim`y�b{`� zphpe`b`hj� ik�b{`� Fg{ibb~|�
mcim`D� b{`� h`jdybj� isbpca`m� khie� b{`� gdhh`ab%•iybp†`�
g{phpgb`hcjbcgj�ik�b{`� jpezy`j�n`h`�dj`m�"ˆc†�Q#�

D�� � � � &� � � &� � � &� � � &� � ,,,,,,,

�� � >� �� m� �� >� �� >� �� >������
' �L � X�F� ' �J � ' �I � R�R� R�L
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ĉ†��Q�� ƒ{̀ � gdhh`ab%•iybp† �̀ g{phpgb`hcjbcgj� eim`y� ca� b{ �̀ Fg{ibb~|� mcim �̀
pzzhiqcepbcia�

ƒ{`� epqcede� h`ypbc•`� `hhih� ik�b{`� eim`y� mcm� aib� `qg``m�
(–D� n{cg{� camcgpb`j� cbj� {c†{� pm`Ždpg|�� ƒ{`� jcedypbcia�
h`jdybj� ph`� giajcjb`ab�ncb{�b{`� mpbp� isbpca`m� khie�b{`� jbdm|�
ik�h`py�jpezy`j�

����� = JG64LPMJG

ƒ{`�h`jdybj� ik�pa�`qz`hce`abpy� jbdm|�pam�eim`yca†�ik�b{`�
`y`gbhiz{|jcgpy� g{phpgb`hcjbcgj� ik� ecghiphhp|j� miz`m� ncb{�
e`bpy%gphsia� giezy`q`j� jbpscyc}`m� ncb{� †iym� apaizphbcgy`j�
{p•`� m`eiajbhpb`m� zhiecjca†� z{ibi`y`gbhcg� zhiz`hbc`j�� ƒ{`�
{c†{� Ždpabde� `kkcgc`ag|� ik�dz� bi� QM–� gpa�s`� pm•djb`m� s|�
g{pa†ca†� b{`� zdez� zphpe`b`hjD� jdg{� pj� b{`� zdez� mdhpbcia�
pam� zin`h�� r� giezphpbc•`� papy|jcj� ik� b{`� `y`gbhiz{|jcgpy�
g{phpgb`hcjbcgj�ik�jpezy`j�ncb{�†iym�apaizphbcgy`j�pam�jcecyph�
j|jb`ej�ncb{�gizz`h�pam�chia�apaizphbcgy`j�h`•`py`m�b{pb�b{`�
ypbb`h�gpa�s`�pa�`k%k`gbc•`� pyb`hapbc•`D�zhi•cmca†� jbpscyc}pbcia�
ik� yca`ph� gchgdcbj� pam� `a{pagca†� b{`� z{ibigdhh`ab� ik� yc†{b��
F|ab{`jc}`m� jpezy`j� ia� EƒX� †ypjj� jdsjbhpb`j� iz`a�dz� a`n�
zhijz`gbj� kih�pzzycgpbciaj� ca�z{ibi•iybpcg� m`•cg`jD� cagydmca†�
bhpajzph`ab�jiyph�zpa`yj�

> 6SGJT4OKUQOGH

ƒ{cj�nih~�npj� jdzzihb`m�s|�b{`�khpe`nih~�ik�WFˆ%†hpab�
&L%R&%&'''Q�"{bbzjTSShjgk�hdSzhi•`gbS&L%R&%&'''QS#

VOWOIOG6OP

šR›� €p•i~capD� F�� ƒcbpacde%Gpj̀ m� Y`bpjdhkpg j̀� kih� Xzbì y`gbhiacgj� S�
F��€p•i~capD� o��Fpe|j{~caD� ‹��UpiD� r��rshpei•D� r��Xjczi•D�
F��_��xjjp~pD�H��€{pycei•D�V��Gimdai•D�r��€p•i~ca�SSHpaiepb`hcpyj��
% �&'&L��% �oiy��RQ"R#�% �_��(M��VXET�R'�LLI'SapaiRQ'R''(M�

š&›� €dbhi•j~p|pD�F�� xy`gbhcg� kc`ym� pjjcjb`m� pyc†aè ab� ik� eiaipbiecg�
gphsia� g{pcaj� S� F��€dbhi•j~p|pD� E��U{̀ jbai•D� r��Xjczi•D
o�� Fpe|j{~caD� E��Fpz`†capD� r��€p•i~caD� r��€dg{̀ hc~� SS� Fgc`abckcg�
W`zihbj�� ™� &'&'�� ™� oiy��R'"R#��™� rhb��ai�IJ'I�
VXET�R'�R'LKSjQR(IK%'&'%M(L(M%K�

šL›� €dbhi•j~p|pD�F�� Hpaigiezijcb �̀ è bpepb`hcpyj� spj̀ m� ia� j̀ yk•
pjj̀ esy`m�bcbpacde�mciqcm �̀hiyyj�ncb{�`es`mm`m�†iym�apaizphbcgy j̀�S�
F��€dbhi•j~p|pD� r��€dg{̀ hc~D� r��Xjczi•D� o��Fpe|j{~caD� r��Ejbhpbi•D�
r��o��€p•i~ca� SSFgc`abckcg� W`zihbj�� % � &'RI�� % � oiy�� I"R#�� % � rhb��ai��
J'&L��VXET� R'�R'LKSjQR(IK%'RI%QL(KK%J�
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š&›� Xjbhi•j~|D�r��F��‚̀ à hpbce�ik�•c̀ �\z̀hk̀gb\�izbcgpy�•ihb q̀�djca†�p�ycŽdcm%gh|jbpy�
jzpbcpy�yc†{b�eimdypbih�S�r��F��Xjbhi•j~|D�U��Wcg~̀ajbahkk%_phhpiD�o��rhhc}e�SS�
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ỳ è̀abj�S�Š��wcdD�Š��€̀D�‹��‰{id�š̀ b�py�›�SS�Fgc àbckcg�Ẁzihbj��% �&'RJ��% �oiy��J��% �_��
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ik�ps̀hhpbciaj�khie�b{̀ �zpbb h̀a�ik�b{̀ �zicab�jzh p̀m�kdagbcia�idb�ik�b{̀ �kigpy�zypà �
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_{|jcgjT� Uiak h̀ àg̀ � F̀hc j̀�� % � &'&R�� % � oiy�� &'KM"R#�� % � _�� R&RQK�� VXET�
R'�R'KKSRJQ&%M(IMS&'KMSRS'R&RQK�

šL›� V}|dspD�r��lp•̀ khiab�rs̀ hhpbciaj�W`gi†acbcia�Fbdm|�Gpj̀ m�ia�Ydybc%U{paày�
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U{pzb h̀�I� ca�xy g̀bhiep†àbcg�zhizp†pbcia�pam�np•̀†dcm j̀� ca�z{ibiacgj� pam�
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&'R&��% �oiy��&I"&&#��% �_��&&Q'R'�

š(›� Hpd̀hb{D�F��rch%bi%†hidam�Ždpabde�gieedacgpbcia�S�F��Hpd̀hb{D�̂ ��YiyyD�Y��WpdD
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bdhsdy àg̀ �pam�Ždphbcg�ps̀hhpbcia�S�H��Yijp•cD�G��Yph~j�G��GiiàD�U��Ỳa|d~D�SS�
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_pm†̀bbD�Y�‹��_icagph`%jz{̀h �̀̀ Ždc•py àb�kih�yc†{b�s̀ pej�giabpcaca†�ihscbpy�pa†dyph�
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pa�isjbpgy`�ca�p�dackc`m�np|�̀ ezyi|ca†�b{`�ihscbpy�Fbi~`j�zphpe`b`hj
šL›�� Eb� cj� b{`� zhisy`e� ik� mch`gb� e`pjdh`e`ab� ik� ihscbpy� Fbi~`j�
zphpe`b`hjD�cagydmca†�XrY�pam�b{`�{cmm`a�†`ie`bh|�ik�jbpsy`�pam�
cabhcajcg� dajbpsy`� jbhdgbdh`m� s`pej� gi•`hca†� hpamiey|� z`hbdhs`m�
jz`g~y`�s`pejD�b{pb�dam`hypca�b{`�spjcj�ik�idh�mcjgdjjcia�
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cj� jz`gckc`m� s|� b{`� cm`abcgpy� ‚id|� z{pj`j� ik� b{`� s`pe�
`c†`aeim`j�� Ea� giabhpjbD� b{`� eim`j� ik� dajbpsy`� jbhdgbdh`m�
s`pej� {p•`� mckk`h`ab� ‚id|� z{pj`jD� n{cg{�y`pm� bi� sh`p~ca†�
b{`�s`pe �jbhdgbdh`� mina�mdhca†�zhizp†pbcia��ƒ{`� `qg`zbcia�
cj� jzchpy� s`pej� šQ›D� ca� n{cg{� b{`� z{pj`� dagidzyca†� cj�
h`cesdhj`m�ncb{�hibpbca†�b{`�s`pe �jbhdgbdh`�pj�p�n{iy`�� rj�p�
•c•cm� `qpezy`� ik� p� jbpsy`� s`peD� n`� g{ij`� p� kidh%�
zphpe`b`hc}`m� jbhdgbdh`m� jw‚%j•‚� s`pe� gpzpsy`� ik�s`ca†�
bhpajkihe`m� cabi� p� jbhdgbdh`m� wp†d`hh`%‚pdjjcpa� "jw‚#D�
•`hecb`%‚pdjjcpa� "j•‚#� s`pejD� ih� b{`ch� giescapbciaD�
n{cg{� jc†ackcgpaby|� mcjbca†dcj{`j� cb� khie � p� ia`%
zphpe`b`hc}`m� •`hecb`%wp†d`hh`%‚pdjjcpe� "•w‚#� s`pe
š(›��Ebj�giezy`q�pezycbdm`�cj�h`pm�pj� šM›�
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D�o&�"q�S�L'�C @ L'# — " q DC#� D�L2� jbpamj� kih� p� s`pe� npcjb�

hpmcdj�pb�J+'�� v �+�&4�0�‚ �pam
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w�6�4�cj�‹pgisc�ziy|aiecpyD�g q�cj�‚id|�z{pj`

ƒq|� ž ƒq� b g |� "L#

n{`h`� ƒq� ž�ph†�š J R �m� � �›� pam�gC� ž�p h † RSm|&�›� šM›�
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‚ � pam�̂ �: �" 'D&5#� jbpam� kih� b{`� giezy`q� pezycbdm`� pam�

z{pj`� giabhiy� zphpe`b`hj� n{`h`pj� o �ž�"¥RD�Y 9#� pam�

m�ž�"¥RD�Y 9#� ph`� h`pyc†ae`ab�zphpe`b`hj� n{cg{�gpa�bp~`� b{`

•pyd`j� camcgpb`m� ca�shpg~`bj�� W`pyc†ae`ab�zphpe`b`hj� pyyin�
dj� jncbg{ca†�khie� ia`� †hidz� ik�sdamy`j� bi� paib{`h� ia`�� ˆih�
`qpezy`D� kih�o+m+9�� n`� isbpca� p� jbpamphm� jbhdgbdh`m� jw‚�
s`pe�šM›D�n{cg{�gpa�s`�h`zh`j`ab`m�pj�b{`� jde�ik�p� jbpamphm�
w‚�s`pe�pam� p� {|shcm� •w‚�s`pe�hibpb`m�s|� pa�pa†y`� ik�%�
59@Q�� Ek�o+ #E�� m+E��pam�� � � ��b{`a�p�• ‚ �•ihb`q�s`pe�cj� j{pz`m�
giajcjbca†� ik�bni� • ‚ � eim`jD� b{`� pq`j� ik�n{cg{� ph`� hibpb`m�
s|� pa�pa†y`� ik�5S&� šJ›�� ƒ{`� z{pj`� 9%zphpe`b`h�g{pa†`j� b{`�
jbhdgbdh`� ik� b{`� s`pe� ncb{ca� b{`� †hidz�� rb� •`h|� {c†{�
pezycbdm`� j%zphpe`b`hjD�‚� [[ �R� b{`� •w‚�s`pe�hibpb`m�s|� %�
5E@Q� cj� kihe`m�� Fdg{� pa� pj|ezbibcg� zhiz`hb|� kih� pyy�
h`pyc†ae`ab�ades`hj� {pj� zhiezb`m�dj� bi� gpyy�b{cj�shipm� j`|�
ik�b{`j`� s`pej� jbhdgbdh`m� •`hecb`%wp†d`hh`%‚pdjjcpa� ia`j�
"j•w‚#�

ˆih� idh� h`j`phg{� ik� e`pjdhca†� b{`� ihscbpy� Fbi~`j�
zphpe`b`hjD� n`� g{ij`� b{`� jbpsy`� †`a`hpyc}`m� j•w‚� s`pe�
ncb{� zphpe`b`hj�o+#/�� m+/�� <+#/�� n{cg{� {p•`� p� dacŽd`�
zhiz`hb|� h`ypbc•`� bi� ib{`h� jbhdgbdh`m� s`pe� †hidzj�� ˆc†�R�
cyydjbhpb`jD� ca� `jj`ag`D� jdg{� `qg`zbciapy� zhiz`hbc`j�� ƒ{`�
m`z`am`ag`� ik�b{`�XrY�ia�b{`�z{pj`� 9%zphpe`b`h�ca�ˆc†�� Rp�
j{inj� b{pb� b{`� XrY� epqcede� cj� `Ždpy� bi� jcq� pb� p� hpmcpy�
ades`h� ik� 4+A� pam�g€� +� /� � •in`•`hD� ncb{� cagh`pjca†� b{`�
ades`h� aD� sdb� kih� b{`� jpe`� ƒU� ž� R� ca� ˆc†�� RsD� b{`� XrY�
pzzhiqcepb`y|� midsy`j��� b�&4 � D� ji� b{pb� pb� yph†`�4 ˜ E� p�

j{phz�sdhjb�ik�b{`�XrY�pzz`phj�p†pcajb�b{`�spg~†hidam�ik�p�
jepyy�hczzy`� jdhhidamca†�cb�
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Ea� p� h`g`ab� zpz`h� šM›D� n`� `qpeca`m� p� e`b{im� kih�
e`pjdhca†� b{`� ihscbpy� Fbi~`j� zphpe`b`hj�94� 349D2;6�
7<59F67591#D;::� jbhdgbdh`m�s`pej� spj`m� ia� pa� papyi†|� ncb{�
e`pjdhca†� b{`� ziyphc}pbcia� Fbi~`j� zphpe`b`hj�� Ea� idh� gpj`D
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b{`� hiy`� ik�b{`� ziyphc}`h�cj� zyp|`m�s|� z{|jcgpyy|� e`pjdhpsy`�
b{`� j`giam�ihm`h� cj� s|�b{`� _9�pam�_� �

� � �

ĉ†��R�� _hiz`hbc j̀� ik�b{ �̀ j•w‚� jbhdgbdh`m�s`pejD� "p#�b{ �̀XrY��� � ik�b{̀ �

j•‚�s`pe�ncb{� 4+A�� ‚+/ �•̀ hjdj� �� %z{pj̀ �zphpè b`h�pam�\ +o] 2^ ��m] ^ –�"s#�
`qz`hcè abpy� `•iydbcia� ik� b{ �̀ epca� XrY� epqcede� kR̄R� pyia†� b{̀

M%z{pj`� zphpè b`h�kih�•phcidj�hpmcpy�ades`hj�4+�'�&')� � pb�g€+‚+/� � b{̀ �
ihmcapy� ades`h� ik� `pg{� gchgy`b� gihh j̀ziamj� bi� b{ �̀ hpmcpy� ades`h� a� ��
UpyyidbjT�a`b�ik�z{pj̀ �yca j̀�ia�b{ �̀spg~†hidam�ik�b{ �̀cab`ajcb|�zpbb`haj�kih�
b{ �̀ j•w‚� s`pe� zicab`m� idb� s|� phhinj�� ƒ{̀ � syd �̀ gchgy j̀� h`zh j̀̀ ab�
`qz`hcè abpy�zicabj�

rj� p�Ždphb`h%np•`� zypb`D�n`� `ezyi|� b{`� g|ycamhcgpy� y`aj�
pam�b{`�kh``� jzpg`�dz�bi� b{`� isj`h•pbcia�zypa`� yigpb`m�pb�b{`�
mcjbpag`� ik�b{`� midsy`� kigdj� ik�b{`� y`aj�� Ea� b{cj� zypa`D� b{`�
bhpaj•`hj`� cab`ajcb|� eie`abj� r8C�pam�rC8�ph`� e`pjdh`mD� b{`�
mckk`h`ag`� ik� n{cg{� m`b`heca`j� b{`� b{chm�_� � Fbi~`j� ihscbpy�
zphpe`b`h�� •in`•`hD� bi� e`pjdh`� b{`� ihscbpy� zphpe`b`hj� ca�
aia%dackihe�pjbc†epbcg�s`pejD� p�giezy`b`y|� ib{`h�pzzhipg{�
cj�h`Ždch`m�� l`�h`•`py`m�b{pb�ca�p�pjbc†epbcg� jbhdgbdh`m�s`peD�
bni� ghcbcgpy� zypa`j� ph`� kihe`m� pkb`h�b{`� g|ycamhcgpy� y`aj��X9�
pam�X � �ca�ˆc†�� &#D�n{`h`�b{`�s`pe�npcjb�hpmcc�ca�b{`�q%pam�|%�
mch`gbciaj�gicagcm`�L8+LC��pam�b{`� ‚id|�z{pj`�mckk`h`ag`�?=��
{pj�p� j{phz�aphhin�sdhjb�`Ždpy�bi��@&�ca�b{`�kchjb�zypa`�X9� ih�
gicagcm`�ca�b{`� j`giam�ia`�X � ��Yih`i•`hD�pa�cab`ajcb|�zpbb`ha�
jcecyph� bi� b{pb� pb� b{`� `abhpag`� ik� b{`� g|ycamhcgpy� y`aj� cj�
h`jbih`m� ca� b{`� j`giam� ghcbcgpy� zypa`D� n{`h`pj� ca� b{`� kchjb�
zypa`� b{`h`� cj� p� j{phz�XrY�mcz� "ih�sdhjb#�� ƒ{`j`� zhiz`hbc`j�
`apsy`m� dj� bi� kcam�_9� pam�_� � s|� e`pjdhca†� b{`� cab`ajcb|�
eie`abj� r88 D�rCCD�r8C� ca� b{`� kchjb�X9� zypa`D� pam�_� � s|�
e`pjdhca†�r8C�pam�rC8�ca�b{`� j`giam�X � �ghcbcgpy�zypa`�

xezyi|ca†� b{cj� pzzhipg{D� n`� z`hkihe`m� b{h``� g|gy`j� ik�
`qz`hce`abj�kih�jbpsy`�pam�dajbpsy`�s`pej�kih�e`pjdhca†�b{`�
ihscbpy� Fbi~`j� zphpe`b`hj�� Ea� ˆc†�� RpD� `qz`hce`abpy� gchgy`bj
pggiezpa|� b{`� gdh•`� � ' )�+�_� � isbpca`m�s|� e`pjdhca†�b{`

ihscbpy� Fbi~`j� zphpe`b`hj� ik� p� jbpsy`� jbhdgbdh`m� s`pe�� ƒ{`�
e`pjdh`e`ab�̀ hhih�bdha`m�idb�bi�s`�ai�nihj`�b{pa�Q–�kih�F2žXrY�
�rj�p�j`giam�dacŽd`�jbpsy`�jbhdgbdh`m�s`pe�n`�bh`pb`m�p�jzchpy�jbph%�
b|z`� s`pešQ›�� ƒ{`� `•iydbcia� ik�cbj� jbhdgbdh`� ca� p� j|jb`e� ik�bni�
jz{`hcgpy�y`aj`j�pam�p�g|ycamhcgpy�y`aj�s`bn``a�b{`e�cj�cyydjbhpb`m�s|�
b{`�dzz`h�yca`� ik�b{`�cab`ajcb|�zpbb`haj�ca�̂ c†�&��Hibpsy|�b{pb�ca�b{`�
kchjb� ghcbcgpy� zypa`D� zpbb`haj� cj� isj`h•`m� cab`ajcb|� zpbb`ha�
bhpajkihepbciajD�ca{`h`ab�ca�b{`�w‚%•‚�ih�•‚%w‚�gia•`hjcia

Y`pjdh`e`abj� ik�b{`� ihscbpy� Fbi~`j� zphpe`b`hj� ik�b{`� jb`yyph�
jzchpy�s`pe�{p•`�j{ina�b{pb�cbj�XrY� j L� +�R(�L�¥�'�'L� mckk`hj�khie�

cbj� jbpamphm� •pyd`� s|� ai� eih`� b{pa� Q–�� Gdb� pa� da`qz`gb`m�
e`pjdh`e`ab�h`jdyb�npj�isbpca`m�n{`a�b{cj�jbph%yc~`�jzchpy�s`pe�npj�
zpjj`m�b{hid†{�†hidam�†ypjj�zypb`��l`�h`•`py`m�b{pb�pb�iag`�pkb`h�b{`�
†hidam�†ypjjD�b{`�s`pe�jbhdgbdh`�pgŽdch`j�p�jz`g~y`%yc~`�j{pz`D�c� �̀�cb�
s`gie`j� cabhcajcg� dajbpsy`� s`pe� "j``� sibbie� yca`� ca� ˆc†�&#��
•in`•`hD�ca�b{`�j`giam�ghcbcgpy�zypa`D�b{`�s`pe�jbhdgbdh`�cj�zphbcpyy|�
h`jbih`mD�ji�b{pb�cbj�gihh`ypbcia�m`†h``�ncb{�b{`�s`pe�pb�b{`�g|ycamhcgpy

y`aj� cazdb� cj� '�KLD� sdb� b{`� e`pjdh`m� XrY� m`gh`pj`j� bi� RQ�(�
giezph`m�ncb{�b{`�cacbcpy�jzchpy�s`pe�

ĉ†��&�� F~`bg{� ik�pa� izbcgpy� j|jb`e�giajcjbca†�ik�bni� jz{̀ hcgpy�y`aj̀ j�wR�
pam�w&D�pam�p�g|ycamhcgpy�y`aj�Uw�yigpb`m�s`bn`̀ a�b{̀ e��ƒ{̀ �dzz`h�yca �̀ik�
cab`ajcb|�zpbb`haj�gihh j̀ziamj�bi�b{ �̀`•iydbcia� ik�p� jzchpy� jbph%b|z �̀s`pe���
ƒ{̀ �yiǹ h�yca �̀ ik�cab`ajcb|�zpbb`haj�gihh j̀ziamj�bi�b{ �̀ jz`g~y`%yc~ �̀ jzchpy�
jbph%b|z �̀s`peD�n{̀ h �̀F_�% �jz`g~y �̀zpbb`ha�

ƒ{`� e`pjdhca†� h`jdybj� ik�b{`� ihscbpyFbi~`j� zphpe`b`hj�
gpa�s`�`pjcy|�epzz`m�iabi�b{`�ihscbpy�_icagph`� jz{`h`�ca�b{`�
kihe�ik�cabhcgpb`�bhp•`gbihc`j�n{`a�g|gycg�•ph|ca†� b{`�z{pj`�
pam�pezycbdm`�zphpe`b`hj
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ƒ{djD�p�a`n�b`g{acŽd`�kih�e`pjdhca†�ihscbpy�Fbi~`j�zphpe`b`hj�
ca�pjbc†epbcg� jbpsy`� pam� dajbpsy`� s`pej� {pj� s``a�m`•`yiz`m�pam�
`qz`hce`abpyy|� cezy`e`ab`m�� ƒ{h``� b|z`j� ik� jbpsy`� pam� dajbpsy`�
jbhdgbdh`j�ik�m`bpg{`m�s`pej�n`h`� j`y`gb`m�pj�giabhiy�•ihb`q�kc`ymj��
ƒ{`�kchjb� jbpsy`�s`pe�npj�p�kidh%zphpe`b`h�s`pe�n{ij`�XrY�cj�
†c•`a�s|�b{`� midsy`m�hpmcpy�ades`h�� r� jbph%j{pz`m�hibpbca†�s`pe�
npj�g{ij`a�pj�b{`�j`giam�jbpsy`�ia`��ƒ{`�dajbpsy`�s`pe�npj�j{pz`m�
khie�p�j`giam�jbpsy`�jzchpy�s`pe�s|�zpjjca†�cb�b{hid†{�†hidam�†ypjj�
zypb`�bi� kihe�p� jz`g~y`� jbhdgbdh`�� Eb�bdha`m�idb�b{pb�e`pjdhca†�b{`�
ihscbpy� Fbi~`j� ihscbpy� zphpe`b`hj� ik� pyy� b{h``� s`pe� b|z`j� †c•`�
m`•cpbciaj�khie�b{`�•pyd`j� ik�b{`�giezdb`h�jcedypbcia�ik�ai�nihj`�
b{pa�Q–�

> 6SGJT4OKUQOGH

ƒ{cj� nih~� npj� kcapagcpyy|� jdzzihb`m� s|� b{`� Wdjjcpa�
Fgc`ag`�ˆidampbcia�dam`h�zhi•`gb�Hi��&Q%&&%''&JK�
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šR›� l̀s̀ hD�•�wpj̀ h�z{|jcgj�pam�pzzycgpbciaj��Fds•iydè�rT�wpj̀ h�̂dampèabpyj�S�•��
l̀s̀ hD� ‚�•̀h}c†̀hD�W��_izhpǹ�% �G̀hycaT� Fzhca†̀hD�&''Q��EFGHT� IJK%L%(Q'•
QQK&R%R�

š&›� EFX�RRRQM%&T&'&R��wpj̀ hj�pam�ypj̀h%h ỳpb`m�̀ Ždczèab�% �ƒ̀ jb�èb{imj�kih�ypj̀ h�
s̀ pe�ncmb{jD�mc•̀h†̀ag̀ �pa†y j̀�pam�s̀ pe�zhizp†pbcia�hpbcij��_phb�&T� ‚̀àhpy�
pjbc†epbcg�s̀pej��‚̀à •pD�Fncb}̀hypamT�EFXf�&'&R�

šL›� oiy|phD�r��Ypzzca†�jbhdgbdh`m�wp†d̀hh`%‚pdjjcpa�s̀ pe�jbpb j̀�iabi�b{̀ �ihscbpy�
_icagph �̀jz{̀h �̀ca�b{̀ �kihe�ik�giabhiyypsy �̀jzpbcpy�bhp•̀ gbihc j̀��S�r o��oiy|phD�Y�o��
Gh b̀j~i�SS�‹��Xzb��Fig�� re��r��% �&'&Q��% �oiy��QR"I#��% �_�� RMQK%RM((��VXET�
R'�RLMQS‹XFrr�(&IKIQ�

šQ›� rshpeig{~caD�x�‚��Fzchpy�yc†{b�s̀ pej�S�x�‚��rshpeig{~caD�o�‚��oiyijbac~i•�SS�
_{|j�� •jz�� % � &''Q�� % � oiy�� QJ�� % � _�� RRJJ%R&'L�� VXET
R'�R'J'S_•&''Q•'QJaR&rGx•''RK'&�

š(›� rshpeig{~caD�x�‚�� ‚̀ àhpyc}̀m� ‚pdjjcpa�s̀ pej�S�x�‚�� rshpeig{~caD� o�‚�
oiyijbac~i•�SS�‹��Xzb��r � _dh �̀rzzy��Xzb��% �&''Q��% �oiy��MD�_��FR(J%FRMR��VXET
R'�R'KKSRQMQ%Q&(KSMS(S''R�

šM›� oiy|phD� r�� Fcezy �̀Vch g̀b�Ỳpjdh è̀ab�ik�b{̀ �Xhscbpy� Fbi~̀ j� _phpèb h̀j� ca�
Fbhdgbdh`m�oihb q̀�G̀pej�S�r � oiy|phD�Y��Gh b̀j~iD�F��€{pycyi•D�Š��r~cei•p�
SS_{ibiacgj��% �&'&Q��%RR"RR#��% �R'I(��VXET�R'�LLI'Sz{ibiacgjRRRRR'I(�

šJ›� €iby|phD� o�o��oihb`q� •̀hecb`%‚pdjjcpa� ypj̀ h� s̀ pej�S� o�o�� €iby|phD�r r
€i•py •̀D� r _��_ihkch •̀�SS�Xzb��ẁbb��% �&'R(��% �oiy��Q'"(#��% �_��J'R%J'Q�� VXET
R'�RLMQS'w�Q'�'''J'R
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giajcm`h�b{pb�b{`� _icjjia•j� gi`kkcgc`ab�cj� b{`� jpe`� kih�sib{

epb`hcpyj�� ƒ{`� j`ajcbc•cb|�_ B� ik� b{`� hidam� sceihz{

gihh`gbih� gidym� s`� `qzh`jj`m� pj� b{`� hpbci� s`bn``a� pzzyc`m�
•iybp†`�pam�jbhi~`�ik�b{`�echhih�jdhkpg`T�

G&� G&

_B� „e x � Q b&�G9/*
"L#

n{`h`� G�cj�b{`�mcpe`b`h�ik�zc`}i`y`gbhcg�zypb`�

EEE�� ‚xXYxƒWŠ�X_ƒEYE‰rƒEXH

ˆhie� b{`� zicab� ik�•c`n� ik� `ypjbcgcb|� b{`ih|D� p� sceihz{�
m`kihepsy`� echhih� cj� p� b{ca� zypb`D� c�`�D� {p•ca†� pa� phscbhph|�
b{cg~a`jj� ca� b{`� †`a`hpy� gpj`D� sdb� jepyy� giezph`m� bi� b{`�
yia†cbdmcapy�mce`ajciaj�

‚`a`hpy�s`amca†�ik�b{ca�zypb`�cj�m`jghcs`m�pj�kiyyinjT

m;Q� U�; &� U�; &�Q
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ƒ{cj� kihedyp� j{inj� b{pb� p� sceihz{� m`kihepsy`� echhih�
gpaaibD� ca� zhcagczy`D� gihh`gb� np•`khiab� ps`hhpbciaj� ncb{� p�
m`†h``�ik�b{`�hpmcdj�ca�ziyph�giihmcapb`j�h�{c†{`h�b{pa�Q� šRL›��
Ea�ihm`h�bi�m`b`heca`�b{`�izbcepy�ades`h�ik�giabhiy�`y`e`abj�
kih� gihh`gbca†� yph†`%jgpy`� ps`hhpbciaj� ik�b{`� ypj`h� hpmcpbcia�
np•`khiab� p� jcedypbcia� npj� z`hkihe`m� ca� b{`� rHFŠF�
jikbnph`� `a•chiae`ab�� ƒ{`� zijjcscycbc`j� ik� h`zhimdgca†�
‰`hac~`� ziy|aiecpyj� gihh`jziamca†� bi� yin� ihm`hj� "m`kigdjD�
pjbc†epbcjeD� giepD� pam� jz{`hcgpy�ps`hhpbcia#� n`h`� papy|}`m��
ƒ{`� giabhiy� `y`e`ab�†`ie`bh|�npj� j`y`gb`m�bi�s`� †hcmj�ncb{�
JD� RID� LJD�MRD� IR� pam� R&J�`y`gbhim`j�phhpa†`m�ca�p�hpmcpy%hca†�
jbhdgbdh`�ji�b{pb�b{`�ph`pj�ik�pyy�`y`gbhim`j�n`h`�`Ždpy�

ƒ{`� izbcec}pbcia�ghcb`hcia�npj� b{`� h`jcmdpy� WYF� •pyd`D�
n{cg{�gihh`jziamj�bi�b{`�zicab%s|%zicab� jdsbhpgbcia�ik�z{pj`�
jdhkpg`j� ncb{�p� mcjgh`b`� zphbcbcia� ik� R'&Q„R'&Q� zicabj�� ƒ{`�
z{pj`� •pyd`� cj� ~aina� pb� `pg{� zicab�� G|� jdsbhpgbca†� b{`�
gihh`jziamca†� z{pj`� •pyd`j� kih� bni� jdhkpg`jD� n`� isbpca� p�
b{chm� jdhkpg`� %�p�mckk`h`ag`� jdhkpg`�� ƒ{`�giakc†dhpbcia�ik�b{`�
`y`gbhim`j� cj� isbpca`m� iay|� kih� j{pz`� h`giajbhdgbcia� ik�b{`�
‰`hac~`� ziy|aiecpyj�� ˆc†�� L� j{inj� b{`� pggdhpg|� ik�
h`zhimdgbcia� ik�‰`hac~`� ziy|aiecpyj� s|� b{`� h`jcmdpy� WYF�
hpbci�kih�mckk`h`ab�ades`hj� ik�giabhiy�`y`e`abj�kih�yin%ihm`h�
np•`khiab� ps`hhpbciaj� "‰L%‰R(#�� ƒi� kcam� b{`� izbcepy�
giakc†dhpbcia�ik�`y`gbhim`j�kih�p�sce ihz{�m`kihepsy`�echhihD�
cb�j``ej�pzzhizhcpb`�bi�g{iij`�s`bn``a�b{h``�eimckcgpbciaj�% �
LJD� MR� pam�IR� `y`gbhim`jD� jcag`�b{`� pggdhpg|� ik�h`zhimdgbcia�
ik�‰`hac~`� ziy|aiecpyj� s|� p� RI%`y`e`ab� echhih�cj� yinD� pam�
s|�p�R&J%`y`e`ab�echhih�% �`qg`jjc•`�

Gpj`m� ia�b{`� †hpz{j� ca�ˆc†�� QD� b{`� h`giajbhdgbcia� ik�b{`�
‰`hac~`�ziy|aiecpyj�‰KD�‰ID�‰RL�djca†�p�MR%`y`gbhim`�echhih�
{pj� p� {c†{`h� pggdhpg|� giezph`m� bi� p� LJ%`y`gbhim`� echhihD�
{in`•`hD�b{`�dj`�ik�p�IR%`y`gbhim`�gihh`gbih�cj�aib�•djbckc`m�ca�
b`hej�ik�yin`h�h`zhimdgbcia�pggdhpg|T

%�kih�‰KD�b{`� h`zhimdgbcia�pggdhpg|� cj� I&�M–D� IJ�R–�pam�
II�(–�kih�b{`�LJ%D�MR%�pam�IR%`y`gbhim`�echhihjD�h`jz`gbc•`y|f

%�kih�‰ID�b{`� h`zhimdgbcia�pggdhpg|� cj� KJ�(–D� I&�M–�pam�
IQ�Q–�kih�b{`�LJ%D�MR%�pam�IR%`y`gbhim`�echhihjD�h`jz`gbc•`y|f

%�kih�‰RLD�b{`�h`zhimdgbcia�pggdhpg|�cj�KJ�R–D� IL�J–�pam�
I(�I–�kih�b{`�LJ%D�MR%�pam�IR%`y`gbhim`�echhihjD�h`jz`gbc•`y|�

Yih`i•`hD� cagh`pjca†� b{`� ades`h� ik� giabhiy� `y`e`abj�
n{cy`� epcabpcaca†�b{`� jdsjbhpb`� pz`hbdh`� dag{pa†`m�y`pmj�bi�
p�m`gh`pj`� ca�b{`� j`ajcbc•cb|� ik�b{`� echhihD� jcag`� eijb� ik�b{`�
ph`p�ik�b{`� zc`}ig`hpecg�mcj~�ncyy�s`� iggdzc`m�s|� cajdypbca†�
bhpg~j�pam�b{`�ph`p�ik�b{`�`y`gbhim`�ncyy�m`gh`pj`�
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ĉ†��L��‰`hac~ �̀ ziy|aiecpy� h`zhimdgbcia� pggdhpg|�s|� b{ �̀ h j̀cmdpy� WYF�
•pyd �̀kih�mckk`h`ab�ades`hj� ik�giabhiy� `y`è abj� kih�yin%ihm`h�np•̀ khiab�
ps`hhpbciaj�

ĉ†��Q��rggdhpg|�ik�‰`hac~ �̀ziy|aiecpyj�‰KD�‰ID�‰RL�kih�b{ �̀giakc†dhpbcia�
ik�p�sceihz{�m`kihepsy �̀echhih�ncb{�LJD�MR�pam�IR�`y`gbhim j̀�

�.�� = JG64LPMJG

ƒi�kcam�izbcepy�yp|idb�ik�giabhiy�`y`e`abj�b{`�s`{p•cih�ik�b{`�
sceihz{�m`kihepsy`�echhih�npj�jcedypb`m�ca�rHFŠF�jikbnph`��ƒ{`�
giezphcjia�ik�b{`�~`|jbia`�†`ie`bh|�npj�papy|}`m�kih�J%D� RI%D�LJ%D�
MR%D� IR%D� R&J%`y`gbhim`� giakc†dhpbciaj�� Eb�npj� j{ina�b{pb� izbcepy�
ades`h� ik�pgbdpbihj� kih�sceihz{�np•`khiab�gihh`gbih�kih�‰`hac~`�
h`zhimdgbcia�dz�bi�R(�ziy|aiecpy�npj�MR�`y`e`abj�
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šR›� ŒdD� ‰�� (''� ‚sSj� kh`̀%jzpg̀ � izbcgpy� bhpajecjjcia� i•̀ h� jbhia†� pbeijz{̀hcg�
bdhsdy àg̀ �g{paàyj�S�‰�ŒdD�E��G��V•ihm•̀ •cg�SS�Xzbcgj�ẁbb h̀j��% �&'RM��% �oiy��
QR"RQ#��% �_��L&K(%L&KK��VXET�R'�RLMQSXw�QR�''L&K(�

š&›� G̀yeiab`D� r�� F̀Žd̀abcpy� izbcec}pbcia� ik�pmpzbc•̀ � phhp|j� ca� gi{̀ h àb� ypj̀ h�
gieedacgpbcgaj�S�r � G̀yeiab`D�‹��Y��€p{a�SS�wc†{bnp•̀ �ƒ̀g{aiy��% �&'RL��% �oiy��
LR"I#��% �_��RLKL%RLKJ��VXET�R'�RR'IS‹wƒ�&'RL�&&('QKQ

šL›� wcD�‰��Ugescapbcgaypy%m̀kgyhepsy`%echhih�pmpzbc•̀ �izbcgj�j|jb è�kih�pbeijz{̀hcg�
giez̀ajpbcia�ca�kh`̀ �jzpg̀ �gieedacgpbcia�S�‰��wcD�‹��UpiD�N��‰{piD�l��wcd�SS�
Xzbcgj� Upaedacgpbciaj�� % � &'RQ�� % � oiy�� L&'�� % � _�� RM%RM�� VXET�
R'�R'RMS•�izbgie�&'RQ�'R�'Q&

šQ›� ƒizihi•j~|D� o�o�� Uiiy`m� Fbpg~̀m%rgbdpbih� V̀kihepsy �̀ Ychhih� kih�
Uiez̀ajpbcia� kih� _{pj̀ � ŷdgbdpbciaj� ca� p� ƒdhsdy àb� rbeijz{̀h �̀ S� o�o��
ƒizihi•j~|D� r o��€dmh|pj{i•D�o�o��Fpeph~ca�̀ b�py��SS�rbeijz{̀hcg�pam�Xg̀pacg�
Xzbcgj��% �&'&'��% �oiy��LL��% �_��(KQ%(I'��VXET�R'�RRLQSFR'&QK(M'&''M'&QN

š(›� ƒizihi•j~|D�o��lcm �̀pz̀hbdh �̀{c†{�h j̀iydbcia�jbpg~̀m%pgbdpbih�mk̀ihepsy �̀echhih�
kih�{c†{�ziǹh�ypj̀ h�s̀ pe�gihh g̀bcia�S�o�� ƒizihi•j~|D� r�� €dmh|pj{i•D� o��
Fpeph~ca� `b�py�� SS�_hig�� F_Ex�% �&'RI�� % �oiy�� R'KIK�� % �_�� R'KIK'I�� VXET�
R'�RRRJSR&�&(R'RQQ

šM›� ƒizihi•j~|D� o�o�D� _c }̀ijbpg~� mk̀ihepsy �̀ echhih� ncb{� {c†{� b g̀{aiyi†cgpy�
k̀k̀ gbc•̀ à jj�S�o�o��ƒizihi•j~|D�r�o��€dmh|pj{i•D�o�o��Fpeph~ca�`b�py��SS�‹��
_{|j�T� Uiak� F̀h�� % � &'&R�� % � o�� &R'L�� % � _�� 'R&RI'�� VXET� R'�R'KKSRJQ&•
M(IMS&R'LSRS'R&RI'

šJ›� lyimphg}|~D� €�� Fgpypsy �̀ jbpg~̀m� phhp|� zc }̀ìy g̀bhcg� mk̀ihepsy �̀ echhih� kih�
pjbhiaie|�pam� ypj̀ h�zhig̀ jjca†�pzzycgpbciaj�S�€�� lyimphg}|~D� x�� Gh|g̀D� H��
Fg{nphb}D�`b�py��SS�Ẁ•�� ik�Fgc��Eajb��% �&'RQ��% �oiy��K("&#��% �_��'&Q('&��VXET�
R'�R'MLSR�QKM(R&(

šK›� ƒizihi•j~|D�o��rzzycgpscycb|�ik�jepyy�jc}̀ �np•̀ khiab�gihh̀gbih‘j�bi�giez̀ajpb �̀kih�
np•̀ khiab�mcjbihbciaj�ca�ypj̀ h�j|jb èj�S�o��ƒizihi•j~|D�r��€dmh|pj{i•� b̀�py��SS�
_hig��F_Ex��% �&'&'��% �oiy��RR&MM��% �_��RR&MMRI��VXET�R'�RRRJSR&�&(QKL&(�

šI›� ƒizihi•j~cc� o�� o�� ŷ q̀csy �̀ sceihz{cg�echhih� ncb{� {c†{� màjcb|� ik�giabhiy�
ỳ g̀bhimj̀� kih� gihh g̀bca†� np•̀ khiab�ps̀hhpbciaj� S� o�� o�� ƒizihi•j~ccD� r�� r��
F~•ihbji•D�r��o��€dmh|pj{i•�̀ b�py��SS�‹��Xzb��ƒ̀g{aiy��&'RI��% �oiy��KM��% �_��L&%LK��
VXET�R'�RLMQS‹'ƒ�KM�''''L&

šR'›� ƒizihi•j~|D� o�� Gceihz{� mk̀ihepsy �̀ echhih� zphpèb h̀j� izbcec}pbcia� ca�
pbeijz{̀hcg� pzzycgpbciaj�S�o�� ƒizihi•j~|D� o�� Fpeph~caD� r�� €dmh|pj{i•D� E��
‚pyp~bciai•� SS� _hig�� F_Ex�� % � &'&&�� % � oiy�� R&&RK�� % � _�� R&&RK'M�� VXET�
R'�RRRJSR&�&ML&IRQ

šRR›� ƒizihi•j~|D�o��•c†{�jzpbcpy�h j̀iydbcia�sceihz{�mk̀ihepsy �̀echhih�kih�ypj̀ h�s̀ pe�
giabhiy�S�o��ƒizihi•j~|D�r��F~•ihbji•D� r � €dmh|pj{i•�`b�py�� SS�_hig��F_Ex��%�
&'RK��% �oiy��R'(RK��% �_��R'(RK&R��V'ETR'�RRRJSR&�&&IJ(IK

šR&›� VpcD� ‚��Y�� Yimpy�giez̀ajpbcia� ik�pbeijz{̀hcg�bdhsdy àg̀ � ncb{�b{̀ �dj̀ � ik�
‰h̀ac~̀ �ziy|aiecpyj�pam�€ph{dàa%�wì •̀ �kdagbciaj�S�‚��Y��Vpc�SS�‹idhapy�ik�b{̀ �
Xzbcgpy� Figc b̀|� ik� rèhcgp� r�� % � oiy�� R&�� % � _�� &RK&%&RIL�� VXET�
R'�RLMQS‹'Frr�R&�''&RK&
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pm•djbpsy �̀edybc%•ihb q̀�z{pj̀ j�S�€��‹cD�Š��ŒcaD�N��wcdD�•�‰{̀ a†�•��ẀaD�Š��•d�SS�
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rabiai•�SS�Xzbì y`gbhia�D�Eajbhdè ab��pam�Vpbp�_hig j̀jca†��% �&'&'��%�
oiy��(M"&#��% �_��R'I%R&R��VXET�R'�LR'LSFKJ(MMII'&''&''JJ�
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šRL›� Špa†D�Š��Eab`yyc†`ab�è bpjdhkpg j̀T�Eab`†hpbcia�ik�phbckcgcpy�cab`yyc†`ag �̀
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h j̀idhg ›̀� SS� phNc•T&R'J�'M'(K� šz{|jcgj�izbcgj›�� % � &'&R�� % � rgg j̀j�
eim`T�{bbzjTSSphqc•�ih†SpsjS&R'J�'M'(K�"RQ�'&�&'&(#�

š(›� •pajia� ‹�� U�� Ghipmspam� W �̂ _{pj̀ m� rhhp|� V j̀c†a� ncb{� Yxx_T�
Uiezphcjiaj� bi� rhhp|� ƒ{̀ ih|� ca� ƒni� pam� ƒ{h`̀ � Vcè ajciaj�
šxy`gbhiacg�h j̀idhg ›̀›� SS�phNc•�zh`zhcab�� % �&'&R�� % � �->28�)*74<]/T�
{bbzjTSSphqc•�ih†SpsjS&R'&�'Q(K(�")/4/�*+,/̂ -.2?T�RQ�'&�&'&(#�

šM›� ˆhcepaD� r�� ˆVƒV�jcedypbcia�py†ihcb{e�ik�ep†a`bc}`m�zypjep�è mcp
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cezy`è abpbcia�šxy`gbhiacg�h j̀idhg ›̀�S�r��U`h•paD�r��Xj~iicD�F��U{dpD�
F�‚�� ‹i{ajia�SS�phNc•T&''J�'IL&I�šz{|jcgj�izbcgj›��% �&'&'��% �rgg j̀j�
eim`T�{bbzjTSSphqc•�ih†SpsjS&''J�'IL&I�"RQ�'&�&'&(#�
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cab h̀k̀ hièbh|S�x��r��€hpjaiz̀ •bj̀ •�SS�‹idhapy�ik�Xzbcgpy�ƒ̀g{aiyi†c j̀�™�&''M��
™� oiy��JL"&#�™_�� II%R''�� VXETR'�RLMQS‹Xƒ�JL�''''IM

'R&QL&



NE�� ->)<./,*)./?�0*.:-,-.12?�2�8*5*)O>./?�A0*5/��� .:*,8/12*..@-�4-P.*5*;22�2�./.*4-P.*5*;22!�"� � � �%&'&(#
�-012?�R���*8]6[4-,./?�*]420/�2�./.*:*4*.20/

9������	���	��	�)�� ����!��)���r �
1�	!1�)�� ��������	�����������)� �
�! �,!� �>��������������1	�������4�

��	���20*.*,*9�
�.29-,724-4������

�/.04% -4-,+<,;D��*772?�
Hc~iaihi•˜ic��ckei��hd

	�	�� -7.?0*9�
�.29-,724-4������

�/.04% -4-,+<,;D��*772?�
•�z`ja|pg~ikk˜|pam`q�hd

	�����7--9�
�.29-,724-4������

�/.04% -4-,+<,;D��*772?�
rj``•˜ic�ckei�hd�����

$���5P/5/+2�
�.29-,724-4������

�/.04% -4-,+<,;D��*772?�
{pm``ypy{pypscIK˜epcy�hd

�;2+.-9�
�.29-,724-4������

�/.04% -4-,+<,;D��*772?�
j†csa`•`e˜†epcy�gie

�����vA+-0*9�
�/8/,0/.)702B�;*7<)/,749-..@B�

<.29-,724-4�28���/,*:/��/A2)*9/�
�/8/,0/.)D��3+-0274/.�

`j{s`~i•%p˜epcy�hd

��������	 �™��*4*%4-,8*%,-:,/0429.@-�"���#�74-05/�
],-)74/95?[4� 7*+*B� 7,-)<� )5?� 3/]272� 79-,P;5<+*02P�
*+t-8.@P� ;*5*;,/:2=-702P� *]42=-702P� Z5-8-.4*9D� 9�
0*4*,*B�]*)�)-B7492-8�235<=-.2?�2�4-,8**+,/+*402D�4�-�� 9�
,-3<564/4-� :*4*%4-,8*%2.)<12,*9/..*B� 0,274/5523/122D�
:*,82,<[47?� 8-4/552=-702-� ./.*=/7421@� 7-,-+,/� 2�
*+*5*=02� 9� 92)-� ;/5*;-.2)*9� 7-,-+,/� 2� :4*,2)/� ./4,2?��
�/352=2-� 9� ]*0/3/4-5?P� ],-5*85-.2?� 8/4,21@� 74-05/� 2�
./.*0,274/55*9� ;/5*;-.2)*9� ]*39*5?-4� 3/]27@9/46� 9�
*+t-8-� ���� 74-05/� 9@7*0*Z::-0429.@-� +,Z;;*9702-�
,-A-402��  *0/3/.@� ],28-,@� 7*3)/.2?� ;*5*;,/:2=-702P�
*]42=-702P�Z5-8-.4*9�./�*7.*9-� ����74-0*5��  ,-)5*>-.@�
)9-�4-P.*5*;22�]*�8*)2:20/122�]*9-,P.*742�����74-0*5T�
.230*4-8]-,/4<,.@B� 2*..@B� *+8-.� 2� :*4*P282=-70*-�
4,/95-.2-�� �/0>-� ],-)74/95-./� 0*8+2./12?� Z42P�
4-P.*5*;2B� 7� :*4*%4-,8*%2.)<12,*9/..*B
0,274/5523/12-B� 74-05/�� �/0/?� 8*)2:20/12?� ]*39*5?-4�
<9-52=29/46� 8-P/.2=-70<[D� 4-,82=-70<[� 2� *]42=-70<[�
],*=.*746� +,Z;;*9702P� ,-A-4*0� ./� *7.*9-� ���� 74-05/D� /�
4/0>-�7*3)/9/46�LV�]*5@-�820,*74,<04<,@�2�9*5.*9*)@�

��������� ����� � r � ����2�����2������������� ������� �
����2�����2��&����������	� ���������"���	�� ������ �
������� ���� �������������������,

��� � ����� 	 �

�*4*%4-,8*%,-:,/0429.@-� "���#�74-05/�% �Z4*� .*9@B�
05/77� :*4*=<974924-56.@P� 8/4-,2/5*9D
],-)./3./=-..@B� )5?� ;*5*;,/:2=-70*B� 3/]272�
*+t-8.@P� +,Z;;*9702P� ,-A-4*0D� 0*4*,@-� 7-;*).?�
0,/B.-� 9*74,-+*9/.@� ./� ,@.0-� :*4*.202�� �38-.-.2-�
]*0/3/4-5?� ],-5*85-.2?� "E� EEE#� *+<75*95-.*
:*,82,*9/.2-8� 8-4/552=-702P� ./.*=/7421� 7-,-+,/� 2�
,*74*8� ./� .2P� ;/5*;-.2)*9� 7-,-+,/�2� :4*,2)/� ./4,2?�9�
*+5<=-..*B� *+5/742� 3/� 7=-4� :*4*%4-,8*%�
2.)<12,*9/..*B�"���#�0,274/5523/122�� �38-.-.2-� E EEE�
9� *+5<=-..*B� *+5/742� ]*� 7,/9.-.2[� 7� .-*+5<=-..*B�
*+5/746[� ]*39*5?-4� 3/]27@9/46� :/3*9@-� *+t-8.@-�
+,Z;;*9702-�,-A-402�"���#� šR›�

� /� 7-;*).?A.2B� )-.6� 7*3)/./� A2,*0/?� 52.-B0/�
Z5-8-.4*9� 2� <74,*B749� :*4*.202� .*9*;*� ]*0*5-.2?T�
79-,P<30*]*5*7.@-� 7]-04,/56.@-� :2564,@D
=2,]2,*9/..@-� +,Z;;*9702-� ,-A-402� )5?� 0*8],-7722�
79-4*9@P� 28]<567*9D� 7]-04,/56.@-� 8<5642]5-07*,@D�
7<88/4*,@� 5/3-,.@P� ]<=0*9D� ;*5*;,/:2=-702-� ],238@D

*]42=-702-� 8*)<52� )5?� *=0*9�)*]*5.-..*B�,-/56.*742D�
52824-,@� )5?� 3/^24@� :*4*],2-8.20*9� *4� )-B7492?�
28]<567.*;*�5/3-,.*;*�235<=-.2?�šR›�

	� ./74*?^-B� ,/+*4-� ],-)5*>-.@� )9-� 4-P.*5*;22� ]*�
8*)2:20/122� ]*9-,P.*742� ���� 74-0*5T�
.230*4-8]-,/4<,.@B� 2*..@B� *+8-.� "���#� 2�
:*4*P282=-70*-� 4,/95-.2-�� �/0>-� ],-)74/95-./�
0*8+2./12?� Z42P� 4-P.*5*;2B� 7� � �� � 0,274/5523/12-B�
74-05/�

���� � ��� �	 �����+ �� � � �* �	 ���!��*����

S�� ‰{ ����!� ��������%�^�‰{}�!�����

���� 74-05*� 28--4� 7*74/9� Hp&X%rzXL%‰aX%FcX&%�
Hpˆ� % � HpGh� % � €Gh� 7� )*+/95-.2-8� U`X� � "'D'R� 8*5–#D�
Fs&XL� "'D'(� 8*5–#D� r† �X� "'DR(� 8*5–#�� 	� Z4*8� 74-05-�
2*.@� 1-,2?� *49-=/[4� 3/� :*4*=<974924-56.*746� 2� --�
7]-04,/56.<[� *+5/746D� 2*.@� 7<,68@� 2� 7-,-+,/�
9@74<]/[4� 9� ,*52� )*.*,*9� 2� /01-]4*,*9� Z5-04,*.*9D�
2*.@� ./4,2?� 2� ;/5*;-.2)*9� *49-=/[4� 3/� ,*74�
./.*0,274/55*9� 9� 8/4,21-� 74-05/D� 4�-�� 3/� ],*1-77�
0,274/5523/122�74-05/�� �/352=2-�9�E EEE� 0,274/552=-70*B�
:/3@� 9� *+5<=-..*B� *+5/742� 2� E E � 74-05*:/3@� 9�
.-*+5<=-..*B� *+5/742� 74-05/� 27]*563<-47?� )5?� 3/]272�
����9�����74-05-� šR›�

V�� ¡�-�!|�z¢}���� �� ��

�5?� 3/]272� ���� 27]*563*9/57?� �� � •`%Um� 5/3-,� 7�
)52.*B�9*5.@�L&(� .8D�4�-�� +5230*B�0�8/0728<8<� ]*5*7@�
]*;5*^-.2?�2*.*9�1-,2?�� °* 75 - �*+5<=-.2?�],*9*)25/76�
4-,8**+,/+*40/� "4-,8*],*?95-.2-#� ;*5*;,/88� ],2� ƒž�
(''� *�� 9� 4-=-.2-� R'� =/7*9�� � 5<=-..@-� ���� 28-[4�
9@7*0<[� )2:,/012*..<[� Z::-0429.*746� "£� I'–#��
� ),*+.*�4-P.*5*;2?�3/]272�����*]27/./�9�šR›�

€��  ���	��� ���

�*)-,>/.2-�9�74-05-� ./4,2?�")*� R(� 8*5–#� ]*39*5?-4�
27]*563*9/46�4-P.*5*;2[�.230*4-8]-,/4<,.*;*�2*..*;*�
*+8-./� "���#� )5?�7*3)/.2?� ]5/./,.@P�9*5.*9*)*9� š&›��
	� )/..*8� ],*1-77-� ^-5*=.@-� 2*.@� 23� 8/4,21@� 74-05/�
"2*.@�./4,2?#�3/8-^/[47?�2*./82�8-4/55/�"7-,-+,/�252�
0/52?#� 23� ,/7]5/9/�7*52� "r†HX 2� 252�€HX 2#D� 9� 0*4*,@B�
]*;,<>-./� ]*)5*>0/� 23� ���� 74-05/�� � � � � ],*27P*)24�
],2�4-8]-,/4<,-� �žL&'� ª�� )5?�*+8-./�Hp”%r†”�2� �žQ''�
ªU� )5?� *+8-./� Hp”%€”D� =4*� 3./=24-56.*� .2>-

'R&(J&

mailto:v.pesnyackoff@yandex.ru
mailto:Aseev@oi.ifmo.ru
mailto:hadeelalhalabi98@mail.ru
mailto:sgibnevem@gmail.com
mailto:eshbekov-a@mail.ru


NE�� ->)<./,*)./?�0*.:-,-.12?�2�8*5*)O>./?�A0*5/��� .:*,8/12*..@-�4-P.*5*;22�2�./.*4-P.*5*;22!�"� � � �%&'&(#
�-012?�R��� �*8]6[4-,./?�*]420/�2�./.*:*4*.20/

4-8]-,/4<,@� � �� � 0,274/5523/122� "ƒ%(' ' � ªU#� 2
4-8]-,/4<,@�74-05*9/.2?�����74-05/�"ƒ†¬(L'�ªU#�

�*..@B� *+8-.� Hp”%r†”� ]*39*525� ]*5<=246� 9� ����
74-05-� ]5/./,.@-� 9*5.*9*)@� 7� 9@7*028� ],2,*74*8� E E �
")*� �?ž� 'DR#D� +*56A*B� ;5<+2.*B� )2::<32*..*;*� 75*?�
")*� L'%Q'�808#� 2�8/5@82�*]42=-70282�]*4-,?82� "8-.--�
'D&� )�S78#�� �5-)<-4� *48-4246D� =4*� )5?� 7*3)/.2?�
9*5.*9*).@P� 74,<04<,� ,/3,/+*4/.@� 7]-12/56.@-�
8.*;*0*8]*.-.4.@-� 72520/4.@-� 74-05/�� �� .28D� ],->)-�
97-;*D� 8*>.*� *4.-742�74-05/�8/,02�G‚‚LR� 2�G‚‚L(�� 	�
./A-B� ,/+*4-� ]*0/3/.*D� =4*� ],2� *)2./0*9@P� <75*92?P�
���� "0*.1-.4,/122� .24,/4/� 7-,-+,/� 9� 7*5-9*B� 9/..-D�
4-8]-,/4<,-� 2�9,-8-.2�2*..*;*� *+8-./#� ���� 74-05*� ]*�
79*28� P/,/04-,27420/8� .-� <74<]/-4� 7]-12/56.*�
,/3,/+*4/..@8� )5?� 3/)/=� 2.4-;,/56.*B� *]4202� 74-05/8�
G‚‚LR�2�G‚‚L(�

�5?� *+8-./� 2*.*9� Hp”%€”� ]*5<=-.@� ]5/./,.@-�
/.23*4,*].@-� 9*5.*9*)@� 7� ],2,*74*8� ��� �?ž� 'D'RLD�
)9*B.@8� 5<=-],-5*85-.2-8� (až� aƒY� % � aƒxž� 'D''L� ";)-D�
aƒY�2�aƒx�% � E E � )5?�ƒY�2�ƒx�]*5?,23/122#D� ;5<+2.*B�&'�
808�2�*]42=-70282�]*4-,?82�¬�'D&�)�S78��°,2 , *74� E EEE�2�
)9*B.*-� 5<=-],-5*85-.2-� 9� 75<=/-� *+8-./� Hp”%�
€”*+<75*95-.@� )-B7492-8� 7>28/[^2P� )2::<32*..@P�
./],?>-.2B� "4�-�� Z::-04*8� :*4*<],<;*742#� 9�
]*9-,P.*74.*8� 75*-� ���� 74-05/D� 0*4*,@-� )*742;/[4�
+*56A*B� 9-52=2.@� ")*� RDL� ��/#� 3/� 7=-4� *+8-./� 2*.*9�
,/3.*;*� ,/)2<7/T� 'DIK� �� )5?� 2*.*9� ./4,2?� 2� RDLL� �� )5?�
2*.*9� 0/52?�� �/02-� +*56A2-� ./],?>-.2?� +5/;*],2?4.*�
952?[4� ./� :2320*%8-P/.2=-702-� 79*B749/� ���� 74-05/D�
]*9@A/?�-;*�8-P/.2=-70<[�2�4-,82=-70<[�],*=.*746D� /�
4/0>-�820,*49-,)*746�

X�� z £��������� ‰{ ����!� ������������• z

	� *7.*9-�*+t-)2.-.2?�� �� �2�2*..*;*�*+8-./�9�����
74-05-� 5->24� ,/352=-.2-� 9� 4-8]-,/4<,/P�
4-P.*5*;2=-702P� ],*1-77*9T� �¬(''*�� )5?� ���
0,274/5523/122�2� �¬L''%Q''*��)5?������ ��-�� ./�]-,9*B�
74/)22� 7*3)/-47?� *+t-8./?� +,Z;;*970/?�,-A-40/�3/�7=-4�
� �� �0,274/5523/122�],2��� �*+5<=-.22�•`%Um�5/3-,*8�
2�]*75-)<[^-B�4-,8**+,/+*402�],2� �¬(''*�� 9�4-=-.2-�
R'� =/7*9�� � 70*560<� ]*75-� 3/]272� P/,/04-,274202�
+,Z;;*970*B� ,-A-402� 74/+256.@� .-� 4*560*� ],2�
0*8./4.*B�4-8]-,/4<,-D� .*�2�],2�9@7*02P�4-8]-,/4<,/P�
"9]5*46� )*� M''*�#� šR›D� 4*� ]*75-)<[^2B� ���� "L''%�
Q''*�#� +<)-4� :*,82,*9/46� 9*5.*9*).@B� 75*B� ],2�
7*P,/.-.22�+,Z;;*970*B�,-A-402�

l�� ‰���=���ˆ�!�������^�����

	� ./A-B� ,/+*4-� ]*0/3/.*D� =4*� 70*,*746� 4,/95-.2?�
0,274/552=-70*B� :/3@D� 7*3)/..*B� 3/� 7=-4� ��� �
0,274/5523/122D� 9� •ˆ� 0275*4-� 9� &'%Q'� ,/3� 9@A-D� =-8�
70*,*746� 4,/95-.2?� 8/4,21@� 74-05/�� v4*4� Z::-04D� ]*�
/./5*;22� 7� 239-74.@82� :*4*724/55/82� ˆibdhpaƒYD�
ˆibikihe¯D� _x‚ƒY� šL›D� ]*39*5?-4� 7*3)/9/46� LV� ]*5@-�
820,*0/./56.@-� 74,<04<,@� 9� *+t-8-� 74-05/T�
820,*,-/04*,@D� 820,*7-.7*,@D� 820,*4<,+2.@D�
820,*8207-,@D�5/+*,/4*,22�./�=2]-�

ƒ�� z £���������‰{  ����!������������ =���ˆ�!����
���^����%���• z

	� ./74*?^-B� ,/+*4-� ]*0/3/.*D� =4*� ���� 74-05*�
)*]<70/-4� *+t-)2.-.2-� 4,-P� 4-P.*5*;2BT� ���
0,274/5523/122D� :*4*P282=-70*;*� 4,/95-.2?� 2� �����
� /� ]-,9*B� 74/)22� ],*27P*)24� � �� � 0,274/5523/12?D�
905[=/[^/?� 3/]276� 70,@4*;*� 23*+,/>-.2?� ���
235<=-.2-8� 2� 4-,8*],*?95-.2-� 23*+,/>-.2?� % �
:*,82,*9/.2-� 0,274/552=-70*B� :/3@� ",*74� 7-,-+,?.@P�
./.*=/7421� =/742� 2� ./.*0,274/55*9� Hpˆ#� 9� *+5<=-..*B�
*+5/742� 74-05/�� � /� 94*,*B� 74/)22� ,-/523<-47?�
P282=-70*-� 9@4,/9529/.2-� 9� *+5<=-..*B� *+5/742�
0,274/552=-70*B� :/3@� 2� *74/9A-B7?� 74-05*:/3@� 9�
]5/920*9*B� 0275*4-D� =4*� ],29*)24� 0� :*,82,*9/.2[�
]*5@P� 820,*:5[2).@P� 74,<04<,�� � /� 4,-46-B� 74/)22�
,-/523<-47?� ��� � 9� ,/7]5/9-� r†HXL� "252� €HX 2#D� =4*�
],29*)24� 0� ]*9@A-.2[� E E � 9� ]*5*8� 0/./5-� 2D�
7**49-4749-..*D� 0� :*,82,*9/.2[� 9� .-8� 9*5.*9*).*B�
74,<04<,@�� �/028� *+,/3*8D� *+t-)2.-.2-�
],-)74/95-..@P� 4-P.*5*;2B� "��� � 0,274/5523/122D�
:*4*P282=-70*;*� 4,/95-.2?�2� ���#D� ]*39*5?-4
05/772:212,*9/46� ���� 74-05*� 0/0
8.*;*:<.012*./56.@B� 8/4-,2/5D� ]*39*5?[^2B� ,-A/46�
A2,*02B�0,<;�3/)/=�)5?�:*4*.202�

����� / � ��0 ���	 �

	� ,/+*4-� ],-)5*>-.@� )9-� 4-P.*5*;22� ]*�
8*)2:20/122� ]*9-,P.*742� ���� 74-0*5T� ��� � 2
:*4*P282=-70*-� 4,/95-.2-���/0>-� ],-)74/95-./
0*8+2./12?� Z42P�4-P.*5*;2B� 7� � �� � 0,274/5523/12-B
74-05/�� �/0/?� 8*)2:20/12?� ]*39*5?-4� P/,/04-,23*9/46�
���� 74-05*� 0/0� 8.*;*:<.012*./56.@B� 8/4-,2/5D� 9�
0*4*,*8� 8*>.*� 3/]27@9/46�.-� 4*560*� *+t-8.@-
+,Z;;*9702-� ,-A-402D� .*� 4/0>-� 7*3)/9/46� LV� ]*5@-�
74,<04<,@� )5?� 820,*:5[2)202D� 2*.**+8-..@-�
*]42=-702-� 9*5.*9*)@� )5?� 2.4-;,/56.*B� *]4202D� /�
4/0>-� <9-52=29/46� 8-P/.2=-70<[� 2� 4-,82=-70<[�
],*=.*746� 2� 820,*49O,)*746� *]42=-702P� Z5-8-.4*9D� 9�
4*8�=275-D�+,Z;;*9702P�,-A-4*0�./�*7.*9-�����74-05/�

1 � � �� �� �� � ��	

�/+*4/� 9@]*5.-./� ],2� ]*))-,>0-� �*772B70*;*�
./<=.*;*� :*.)/� , * -04�• �&Q%QL%&''&'#�

����������

šR›� Hc~iaihi•D�H��o�� _{ibi%b{̀ hei%h`khpgbc•̀ � †ypjjT� p� zhiecjca†�
z{ibiacgj�epb`hcpy�S� H��o��Hc~iaihi•D�F��r��E•pai•D�x��F��Ydjc~{cap�
SS�‹idhapy�ik�Xzbcgpy�ƒ`g{aiyi†|��% �oiy��I'"L#��% �&'&L��% �_�� RQ&%RM'��
VXET�R'�RLMQS‹Xƒ�I'�'''RQ&�

š&›� F†csa •̀D�Š�Y�� Xzbcgpy� †hpmc`ab� np•̀ †dcm j̀� ca� z{ibi%b{̀ hei%�
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z{pj̀ �zypb j̀�S�F�H��€{iacapD�r�o��•jbcai•D�o�E��wi†pg{̀ •D�pam�r�_��_ihkch •̀�
SS�_{|j��W•̀��r�% �&'&'��% �oiy��R'R��% �_��'QLK&I�

šI›� •jbcai•D� r�o�� Uiabhiy� ik�b{̀ � cab`ajcb|�mcjbhcsdbcia� pyia†�b{̀ � yc†{b� jzchpy�
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G|hàD�U��Wg̀̀ ab�zhi†h j̀j�ca�z{ibigpbpy|jcj�kih�̀ a•chiaèabpy�pzzycgpbciaj�S� U��
G|hàD�‚��FdshpepacpaD�F�U��_cyypc�SS�‹idhapy�ik�xa•chia��U{̀e��xa†ca��% �&'RK��%
o�M��% �_��L(LR%L(((��VXET�R'�R'RMS•��•̀ g̀ �&'RJ�'J�'K'�
•pehidacD� r�� Fiy%†̀y� j|ab{̀ jcj� pam� z{ibigpbpy|bcg� pgbc•cb|� ik�‰aX%FaX��
apaigiezijcb j̀�S�r��•pehidacD�H��YidjjpD�̂ ��_phhcaiD�r�Vc�_piyiD�r��•idpjD�w��
_pyecjpai�SS�‹��Yiy g̀��Upbpy��r�U{̀ e��% �&'RQ��% �o��LI'��% �_��RLL%RQR��
€{iedbcaac~i•pD� w�w�� Eab àjc•̀ � jca†y b̀� iq|†̀a� z{ibi†̀ àhpbcia� pam�
z{ibigpbpy|bcg� pgbc•cb|� ik� FaDˆ̀%miz̀m� ‰aX%spj̀ m� giezijcb j̀� S� w�w��
€{iedbcaac~i•pD� F�€�� x•jbhizc •̀D� E�€�� Ỳj{~i•j~ccD� E�o�� Yij~py à~iD� E�o��
Gp†hi•D�x�o��F~ihs�SS�‹��_{ibig{̀e��‡�_{ibisciy��r�U{̀e��% �&'&(��% �o��QM&��%�
RRM&(Q��VXET�R'�R'RMS•�•z{ibig{̀e�&'&Q�RRM&(Q��MM�
F{̀y èpai•D�r��Ud%miz̀m�zihidj�‰aX%‰ary�X��apaigiezijcb j̀�j|ab{̀ jc}̀m�s|�
ziy|èh%jpyb�èb{im�kih�z{ibigpbpy|bcg�npb h̀�zdhckcgpbcia�S�r��F{̀y èpai•D� r��
ƒcagdD�F��x•jbhizc •̀D�H��Hc~iaihi•D�o��opjcy|̀ •�SS�‹��Uiezijcb �̀Fgc��% �&'&L��% �o��
J��% �&ML��VXET�R'�LLI'S•gjJ'J'&ML�

š(›� �/9,25*9/D� � ��� �]42823/12?� P282=-70*;*� 7*74/9/� 2� 74,<04<,@�
:*4*0/4/523/4*,*9� 7274-8@� ‰aX%FaXhˆ̀ —X� S� ��� �/9,25*9/D� ���
�/9,25*9/D� ���� $*8<42..20*9/D� ����� �974,*]6-9D� ���� �-A0*9702B�SS�
�]420/�2�7]-04,*70*]2?��% �&'&Q��% ���� RL&��% �	@]�Q��% ���QRL%Q&'�� VXET�
R'�MR'RRSXF�&'&Q�'Q�(K&&'�M'RM%&Q�
ƒij{c{chiD� V�� îhepbcia�pam� s̀ {p•cih� ik�jca†y b̀�eiy g̀dyph� iq|†̀a� ca�ƒcX�
z{ibigpbpy|jcj� jbdmc`m� s|� mb̀ g̀bcia� ik� àph%cakhph`m� z{ijz{ih j̀g̀ ag̀ � SV��
ƒij{c{chiD�V��H��Šij{ci�SS�‹��_{|j��U{̀ e��U��%&''J��% �o��RRR��% �_��QQ&'%QQ&Q��
€̀yy h̀D�H��xb{|y à̀ �h èi•py�pam�kc j̀{�zhimdgb�jbihp†̀T�p�g{pyy à†̀ �pb�b{̀ �khiabc h̀�
ik�g{̀ecjbh|��ƒinphm�pa�pzzhipg{�s|�z{ibigpbpy|bcg�iqcmpbcia�S�H��€̀yy h̀D�Y�%H��
VdgpezD�V��Wis̀hbD�o��€̀yy h̀�SS�U{̀e��Ẁ•��% �&'RL��% �o�RRL��% �•J��% �_��('I•
('J'��VXETR'�R'&RSgbI''LIKo�

šM›

šJ›
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rapjbpjccp�W|e}{cap�

Hpai`a†ca``hca†�V`zphbe`ab�
Fpephp�Hpbciapy�W`j`phg{�•ac•`hjcb|�

FpephpD�Wdjjcp�
apjb|p�h|e}{cap�IK˜epcy�hd�

oypmcech�_p•`y|`•�
Hpai`a†ca``hca†�V`zphbe`ab�

Fpephp�Hpbciapy�W`j`phg{�•ac•`hjcb|�
FpephpD�Wdjjcp�

zp•`y|`•�R'�̃ epcy�hd

_hpg{c�F{phep�
Hpai`a†ca``hca†�V`zphbe`ab�

Fpephp�Hpbciapy�W`j`phg{�•ac•`hjcb|�
FpephpD�Wdjjcpf
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"FxHFx#
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U{`ecjbh|�V`zphbe`ab�
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FpephpD�Wdjjcp�

hi•••˜|pam`q�hd�
Hcj{pab�ƒhczpb{c„�

Hpai`a†ca``hca†�V`zphbe`ab�
Fpephp�Hpbciapy�W`j`phg{�•ac•`hjcb|�

FpephpD�Wdjjcp�
acj{pab�bhczpb{c��RR�̃ †epcy�gie

4:;<=>?<�r � { a [ � ` d ` [ ^ � ` ^ [ < [ f ] < � d � \ _ h ` d ^ c < _ f � < ] g @ b � ^ [ < g Z] < �

_ f � ] a [ � a [ ] [ ^ _ < ] ^ g \ ] g ^ [ � k [ ] j [ [ f � { cS 2 � d f @ � ' _ ^ _ g < � S cZc \ _ f � j c ] a �

` g ^ [ � ' _ ^ _ g < � S cZc \ _ f � _ ` ] _ [ Z [ \ ] ^ _ f c \ � ` ^ _ ` [ ^ ] c [ < � e _ ^ � ` a _ ] _ f c \ < �

d ` ` Z c \ d ] c _ f < m� { _ � @ _ � ] a c< > � ] c ] d f cg h � ] ^ c < g Ze c @ [ > � ' _ ^ _ g < � S cZc \ _ f � d f @�

d � a [ ] [ ^ _ < ] ^ g \ ] g ^ [ � k [ ] j [ [ f � ] a [ h � j [ ^ [ � < b f ] a [ < c l [ @ � d f @ �

c f • [ < ] c | d ] [ @ m� { a [ � ^ [ < g Z] < � @ [ h _ f < ] ^ d ] [ � ] a [ � ^ [ Z [ • d f \ [ � _ e � g < c f | �

a [ ] [ ^ _ < ] ^ g \ ] g ^ [ < � e _ ^ � ] a [ � @ [ • [ Z _ ` h [ f ] � _ e � f [ j � | [ f [ ^ d ] c_ f �

` a _ ] _ @ [ ] [ \ ] _ ^ < m

@ABCD=E;r 0FN;�� *D=DH;
LMD<DEA<A?<D=��DL<DAKA?<=DGF?;

NFKF?DG�� MA<A=D;<=H?<H=A�

��� � GHIJKL6HMJG

ƒ{`� dj`� ik� a`n� bni%mce`ajciapy� epb`hcpyj� pam�
{`b`hijbhdgbdh`j� ncb{� b{`e� cj� h`y`•pab� pam� iz`aj� dz� a`n�
zijjcscycbc`j�kih�b{`�zhimdgbcia�ik�z{ibim`b`gbihj�ncb{�m`jch`m�
g{phpgb`hcjbcgj� šR›�� Ea�b{`� zh`j`ab`m� nih~D� p� {`b`hijbhdgbdh`�
epm`� ik�bcbpacde�bhcjdykcm`� "ƒcFL#�ncb{�zihidj� jcycgia�"_%Fc#�
pam�zdh`�_%Fc�ph`�giajcm`h`m�

ƒcF2� ca� bni%mce`ajciapy� "&V#� kihe� cj� pa� a%b|z`�
j`ecgiamdgbih�n{cg{�{pj�p�mch`gb�spam�†pz�ik�pzzhiqcepb`y|�
R�RK�`o� pam� b{`� giag`abhpbcia� ik� g{ph†`� gphhc`hj� ik�
%J �&ƒ 'RR� ge%&�š&D�L›��_%Fc�cezy`e`ab`m�ca�b{`�gdhh`ab�nih~�cj�
p�z%b|z`� j`ecgiamdgbih�ncb{�aphhin�spam†pz�šQ›�

_%Fc�cj�p�n`yy%`jbpsycj{`m�epb`hcpy�kih�z{ibi•iybpcg�m`•cg`j
š(›�� ƒ{`� zih`j� pyyin� b{`� epb`hcpy� bi� cagh`pj`� cbj� hpmcpbcia�
psjihzbcia�s|�h`mdgca†�h`ky`gbcia�yijj`j�� ˆchjb�pm•pabp†`�ik�_ •
Fc� dj`� ca�b{`� {`b`hijbhdgbdh`� cj� b{pb�cb�ncyy� cagh`pj`� b{`� yc†{b�
psjihzbcia�gpzpgcb|� ik�ƒcF2�� F`giamD� b{`� {`b`hi•dagbcia�ncb{�
_%Fc� ncyy� jyin� mina� b{`� h`giescapbcia� ik�z{ibi†`a`hpb`m�
`y`gbhia%{iy`� zpchj� pam� cagh`pj`� b{`ch� yck`bce`�� ƒ{`� b{chm�
s`a`kcb� cj� b{pb� _%Fc� ncyy� cagh`pj`� b{`� pgbc•`� jdhkpg`� ph`p� kih�
hpmcpbcia� psjihzbcia�� r � {`b`hijbhdgbdh`� s`bn``a� b{`j`�
epb`hcpyj�giajbhdgbj�p�z%a�•dagbcia�b{pb�y`pmj�bi�pa�cezhi•`m�
g{ph†`�gphhc`hj� j`zphpbcia�pam�b{`ch�h`giescapbcia�hpb`�

ƒ{djD� b{`� epb`hcpyj� b{pb� ep~`� dz� b{`� {`b`hijbhdgbdh`�
giesca`� `pg{� ib{`h‘j� zhiz`hbc`j� pam� b{`h`kih`� giabhcsdb`� bi�
cezhi•ca†� b{`� z{ibim`b`gbcia� z`hkihepag`� giezph`m� bi�
camc•cmdpy�epb`hcpyj�

���� D j5OIMQOGHN4 �KOHNM4P

Ea�b{cj�nih~D�ƒcFL�cj�j|ab{`jc}`m�s|�b{`�g{`ecgpy�bhpajzihb�
e`b{im�kiyyin`m�s|�ycŽdcm�`qkiycpbcia�ca�mce`b{|ykihepecm`��
Ebj�spam†pz�cj�`jbcepb`m�pj�R�RK�`o��_%Fc�npj� j|ab{`jc}`m�s|�
`y`gbhig{`ecgpy� `bg{ca†� ik�z%b|z`� jcycgia�pamD� pggihmca†� bi�
jidhg`jD�{pj�p�spam†pz�ik�'�&�`o�šQ›��ƒ{`�{`b`hijbhdgbdh`�npj

epm`�s|� mhiz�gpjb� ik�ƒcFL� iabi�_%Fc� jdsjbhpb`�� ƒni� zphpyy`y�
giabpgbj� ia�b{`� jdsjbhpb`�n`h`� epm`�s|� †iym� jzdbb`hca†�ncb{�
b{`�dj`�ik�j{pmin�epj~�

����� V OPL4H�NGK�KMP6LPPMJG

ƒ{cj� jbdm|� zh`j`abj� p� giezphpbc•`� papy|jcj� ik� bni�
z{ibim`b`gbihj�m`jc†a`m�kih�m`b`gbcia�ik�h`m�ypj`h�hpmcpbcia�pb�
p� np•`y`a†b{� ik� ML&�K� ae�� ƒ{`� kchjb� z{ibim`b`gbih� cj�
giajbhdgb`m� khie� zdh`� _%FcD� n{cy`� b{`� j`giam� dbcyc}`j� p�
{`b`hijbhdgbdh`�giezhcjca†�_%Fc�pam�ƒcFL��l`�ca•`jbc†pb`�b{`ch�
z`hkihepag`�g{phpgb`hcjbcgjD�cagydmca†�z{ibigdhh`abD�h`jziaj`�
bce`D� h`gi•`h|� bce`D� Ždpabde� `kkcgc`ag|D� m`b`gbc•cb|D� pam�
z{ibih`jziajc•cb|�dam`h�•ph|ca†�scpj�•iybp†`j� "R�o�pam�&�o#�
pam�ypj`h�zin`h�m`ajcbc`j� "'�L� elSge&�pam�'�I�elSge&#�� Eb�
gpa�s`� j``a�khie�ˆc†�� R�b{pb�sib{�z{ibim`b`gbihj�m`eiajbhpb`�
h`z`pbpsy`� h`jziaj`� bi� yc†{b�� ƒ{`� h`jdybj� j{in� b{pb� b{`�
z{ibim`b`gbih� spj`m� ia� b{`� {`b`hijbhdgbdh`� jc†ackcgpaby|�
idbz`hkihej� b{`� zdh`� _%Fc%spj`m� z{ibim`b`gbih� ca� eijb�
zphpe`b`hj�

ĉ†�� R��_{ibigdhh`ab�zyibj�pb�•phcidj�•pyd j̀�ik�b{ �̀ypj̀ h�yc†{b�ziǹ h�m`ajcb|�
pam�scpj�•iybp† �̀kih�b{ �̀zh`zph`m�z{ibim`b`gbih�pj�b{̀ �kdagbcia�ik�bcè ��wca j̀�
’r“�pam�’G“�ph �̀h`k`hh`m�bi�b{̀ �zdh �̀_%Fc%spj̀ m�z{ibim`b`gbihD�n{cy �̀yca j̀�’U“�
pam�’V“�% �bi�b{ �̀z{ibim`b`gbih�spj̀ m�ia�b{ �̀{̀ b`hijbhdgbdh �̀�wca j̀�’rRD�GRD�
URD�VR“�ph �̀h`ypb`m�bi�'�L�elSge&�ypj̀ h�yc†{b�ziǹ h�m`ajcb|�n{cy �̀yca j̀�’r&D�
G&D�U&D�V&“�% �bi�b{ �̀'�I�elSge&�ypj̀ h�yc†{b�zin`h�m`ajcb|��wca j̀�’rRD�r&D�
URD�U&“�ph �̀pbbhcsdb`m�bi�R�o�scpjD�n{cy �̀yca j̀�’GRD�G&D�VRD�V&“�% �bi�&�o�scpj�

ˆ ih�cajbpag`D� pj� cb�gpa�s`� j``a�khie�ˆc†�� &p�pam�ˆc†�� &mD�
dam`h�R�o�scpj�pam�'�L�elSge&�ypj`h�yc†{b�zin`h�m`ajcb|D�b{`�
z{ibigdhh`ab�kih�b{`� {`b`hijbhdgbdh`� h`pg{`m� '�LI� R'%J� rD� ca�
giabhpjb�bi� '�'QK� R'%J� r�kih�b{`� zdh`� _%Fc�� rmmcbciapyy|D� b{`�
h`jziaj`�bce`� ik�b{`� {`b`hijbhdgbdh`%spj`m�z{ibim`b`gbih�pb� R�
o �pam�'�L�elSge&�ypj`h�yc†{b�zin`h�m`ajcb|�npj�aibpsy|�jnckb�
pb�'�'R(� j`giamjD� giezph`m�bi� '�RMI� j`giamj�kih�b{`�zdh`�_ •
Fc�spj`m�z{ibim`b`gbih�

'R&KI&
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ĉ†��&��_{ibigdhh`abD�Ždpabde�`kkcgc`ag|D�pam�m`b`gbc•cb|�zyibj�pj�b{ �̀kdagbcia�ik�b{ �̀ypj̀ h�yc†{b�ziǹ h�m`ajcb|�pb�R�o�scpj�kih�b{ �̀zdh �̀_%Fc%spj̀ m�z{ibim`b`gbih�
"pD�sD�g#�pam�kih�b{ �̀z{ibim`b`gbih�spj̀ m�ia�b{ �̀{̀ b`hijbhdgbdh �̀"mD�`D�k#D�h j̀z`gbc•̀ y|�

ˆc†�� &s� pam�ˆc†�� &`� m`eiajbhpb`�b{pb�Ždpabde�`kkcgc`ag|�
e`pjdh`e`abj� kdhb{`h� {c†{yc†{b`m� b{`� pm•pabp†`j� ik� b{`�
{`b`hijbhdgbdh`%spj`m�z{ibim`b`gbihD�ncb{�•pyd`j�ik�R(R�JI((�
rS"l ae#� pb� R� o� scpj� pam� '�L� elSge&� ypj`h� yc†{b� zin`h�
m`ajcb|D� idbz`hkiheca†� zdh`� _%Fc� spj`m� z{ibim`b`gbih��
Uihh`jziamca†�m`b`gbc•cb|�•pyd`j�b{pb�ph`�j{ina�ca�b{`�ˆc†��&g�
pam� ˆc†�� &k�gihhisihpb`� b{cj� bh`amD� ncb{� b{`� {`b`hijbhdgbdh`%�
spj`m� z{ibim`b`gbih� pg{c`•ca†� R(�QILK� R'I�1 6 q q • J @r �
giezph`m� bi� R�I'MIL� R'I� 1 6 q q • J @r � kih� b{`� zdh`� _%Fc%�
spj`m�z{ibim`b`gbih�

Ea�b{`�zh`ycecaph|�giamdgb`m�b{`ih`bcgpy�`jbcepbcia�šM›�n`�
kidam�b{pb�b{`�{`b`hijbhdgbdh`�dam`h�giajcm`hpbcia�cj�pbbhcsdb`m�
bi� b{`� b|z`%R� {`b`hijbhdgbdh`D� c�`�� b{`� sibbie� ik� b{`� ƒcFL�
giamdgbcia�spam�yc`j�psi•`�b{`�sibbie�ik�b{`�_%Fc�giamdgbcia�
spamD�pam�b{`�biz�ik�b{`�ƒcFL�•py`ag`�spam�yc`j�s`yin�b{`�biz�
ik�b{`�_%Fc�•py`ag`�spam�� Ea�jdg{�p�{`b`hijbhdgbdh`D� `y`gbhiaj�
pam� {iy`j� kyin� ca� izzijcb`� mch`gbciajD� n{cg{� y`pmj� bi� pa�
cagh`pj`� ca� b{`� g{ph†`� gphhc`hj� j`zphpbcia� `kkcgc`ag|� pam�
†hinb{�ca�b{`� z{ibim`b`gbcia�`kkcgc`ag|�� ƒ{djD� b{`� zh`j`ab`m�
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