
KHDHEH<FboZbe�<eZ^bfbjh\bq
BKKE?>H<:GB?�B HILBFBA:PBY�IJHP?KK:�B H;HJM>H<:GBY�WDKLJMABB�J?ABGH<UO�KF?K?C

Ki_pbZevghklv ���������±FZrbgu��Z]j_]Zlu�b ijhp_kku�obfbq_kdhc�ijhfure_gghklb�

:\lhj_n_jZl^bkk_jlZpbb�gZ�khbkdZgb_ mq_ghc�kl_i_gbdZg^b^ZlZ�l_ogbq_kdbo�gZmd

LZf[h\�����JZ[hlZ�\uiheg_gZ�\ LZf[h\kdhf�]hkm^Zjkl\_gghf�l_ogbq_kdhf�mgb\_jkbl_l_�gZ�dZn_^j_��Ihebf_jgh_�fZrbghkljh_gb_��

GZmqgu_�jmdh\h^bl_eb�� dZg^b^Zl�l_ogbq_kdbo�gZmd��ijhn_kkhjDebgdh\�:e_dk_c�Kl_iZgh\bqdZg^b^Zl�l_ogbq_kdbo�gZmd��^hp_glDhq_lh\�<bdlhj�B\Zgh\bq
HnbpbZevgu_�hiihg_glu���^hdlhj�l_ogbq_kdbo�gZmd��ijhn_kkhjKdmjZlh\�<eZ^bfbj�Dbjbeeh\bq^hdlhj�l_ogbq_kdbo�gZmd��ijhn_kkhj>he]mgbg�<bdlhj�GbdheZ_\bq
<_^msZy�hj]ZgbaZpby�� :H �GBBJLfZr� ]��LZf[h\



H;S:Y�O:J:DL?JBKLBD:�J:;HLU
:dlmZevghklv�jZ[hlu��< ijhba\h^kl\_�j_abghl_ogbq_kdbo�ba^_ebc�f_lh^hf�wdkljmabb�kms_kl\m_l�ijh[e_fZ�g_jZpbhgZevgh]h�bkihevah\Zgby�wdkljmabhggh]h�h[hjm^h\Zgby�k lhqdb�aj_gby� agZqbl_evguo� wg_j]haZljZl� gZ� ieZklbdZpbx� i_j_jZ[Zlu\Z_fh]h� fZl_jbZeZ��mom^r_gby� nbabdh�f_oZgbq_kdbo� ihdZaZl_e_c� wdkljm^ZlZ�� b bgh]^Z� [jZdZ� ba^_ebc� aZ� kq_l�l_jfh^_kljmdpbb�ijb�baf_g_gbb�j_`bfguo�iZjZf_ljh\�ijhp_kkZ�Kms_kl\mxsb_�fZl_fZlbq_kdb_�fh^_eb�ijhp_kkZ�wdkljmabb�j_abgh\uo�kf_k_c�g_�bf_xl�mjZ\g_gbc�� hibku\Zxsbo� dZq_kl\h� wdkljm^ZlZ�� \ qZklghklb�� ijb� i_j_jZ[hld_� j_abgh\uo�kf_k_c� ± ih^\medZgbaZpbx�� Ihwlhfm� f_lh^bdb� bg`_g_jgh]h� jZkq_lZ� ijhp_kkZ� bh[hjm^h\Zgby�^ey�wdkljmabb�j_abgh\uo�kf_k_c�g_�kh^_j`Zl�jZa^_eu��mqblu\Zxsb_�dZq_kl\h�ihemqZ_fuo�ba^_ebc�Kha^Zgb_ fZl_fZlbq_kdhc� fh^_eb� ijhp_kkZ� wdkljmabb� j_abgh\uo� kf_k_c� iha\hebl�fbgbfbabjh\Zlv� ihe_agmx� fhsghklv� k mq_lhf� ihemq_gby� dZq_kl\_ggh]h� wdkljm^ZlZ� bjZajZ[hlZlv� ijh]jZffgh_� h[_ki_q_gb_� ^ey� hilbfZevgh]h� ijh_dlbjh\Zgby�� qlh� iha\hebl�mkljZgblv�i_j_qbke_ggu_�g_^hklZldb�< k\yab� k wlbf�� ijh\_^_ggu_� \ jZ[hl_� bkke_^h\Zgby� ijhp_kkZ� b h[hjm^h\Zgby� ^ey�wdkljmabb� j_abgh\uo� kf_k_c�� jZajZ[hlZggZy� fZl_fZlbq_kdZy� fh^_ev�� Z lZd`_� f_lh^bdZ�bg`_g_jgh]h�jZkq_lZ�hilbfZevguo�l_ogheh]bq_kdbo�iZjZf_ljh\�ijhp_kkZ�b dhgkljmdlb\guo�iZjZf_ljh\�h[hjm^h\Zgby�bf_xl�ZdlmZevgh_�gZmqgh_�b ijZdlbq_kdh_�agZq_gb_�JZ[hlZ� \uihegyeZkv� \ khhl\_lkl\bb� k f_`\mah\kdhc� gZmqgh�l_ogb�q_kdhc� ijh]jZffhc�Fbgh[jZah\Zgby�JN��BgnhjfZpbhggu_�l_ogheh]bb�\ h[jZah\Zgbb���dh^ ������������ �����]]�P_ev� jZ[hlu�� JZajZ[hldZ� fZl_fZlbq_kdhc� fh^_eb� ijhp_kkZ� wdkljmabb� j_abgh\uo�kf_k_c�� iha\heyxsZy� hij_^_eylv� hilbfZevgu_� l_ogheh]bq_kdb_� iZjZf_lju� ijhp_kkZ� bdhgkljmdlb\gu_� iZjZf_lju� h[hjm^h\Zgby� k mq_lhf� fbgbfbaZpbb� ihe_aghc� fhsghklb� bihemq_gby�dZq_kl\_ggh]h�wdkljm^ZlZ��< khhl\_lkl\bb�k wlbf�j_rZebkv�ke_^mxsb_�aZ^Zqb�� ZgZeba�kh\j_f_ggh]h�khklhygby�hibkZgby�ijhp_kkZ�wdkljmabb�j_abgh\uo�kf_k_c�� fZl_fZlbq_kdh_� fh^_ebjh\Zgb_� ijhp_kkZ� wdkljmabb� j_abgh\uo� kf_k_c�� k p_evx�hij_^_e_gby� hilbfZevguo� l_ogheh]bq_kdbo� iZjZf_ljh\� ijhp_kkZ� b dhgkljmdlb\guo�iZjZf_ljh\� h[hjm^h\Zgby� k mq_lhf�fbgbfbaZpbb� l_ogheh]bq_kdhc�fhsghklb� b ihemq_gby�dZq_kl\_ggh]h�wdkljm^ZlZ�� bkke_^h\Zgb_� \ebygby� jZaebqguo� j_`bfguo� iZjZf_ljh\� ijhp_kkZ� wdkljmabb� bdhgkljmdlb\guo� iZjZf_ljh\� h[hjm^h\Zgby� gZ� \_ebqbgm� djbl_jby� hilbfbaZpbb� �ihe_aghc�fhsghklb���dZq_kl\Z�b ijhba\h^bl_evghklb�q_j\yqghc�fZrbgu�k p_evx�\u[hjZ�iZjZf_ljh\�mijZ\e_gby�� bkke_^h\Zgb_� \ebygby� hkgh\guo� j_`bfguo� iZjZf_ljh\� ijhp_kkZ� wdkljmabb� bdhgkljmdlb\guo� iZjZf_ljh\� h[hjm^h\Zgby� gZ� \_ebqbgm� djbl_jby� hilbfbaZpbb� �ihe_aghc�fhsghklb�� ijb� aZ^Zgguo� ijhba\h^bl_evghklb� q_j\yqghc� fZrbgu�� dZq_kl\_� wdkljm^ZlZ� bl_fi_jZlmj_�_]h�gZ�\uoh^_�k p_evx�\u[hjZ�hilbfZevguo�l_ogheh]bq_kdbo�b dhgkljmdlb\guo�iZjZf_ljh\�ijhp_kkZ�wdkljmabb�b q_j\yqgh]h�h[hjm^h\Zgby�GZmqgZy�gh\bagZ�jZ[hlu��Ij_^eh`_gZ� mkh\_jr_gkl\h\ZggZy�fZl_fZlbq_kdZy�fh^_ev��iha\heyxsZy� jZkkqblZlv� hilbfZevgu_� l_ogheh]bq_kdb_� b dhgkljmdlb\gu_� iZjZf_lju�ijhp_kkZ� b h[hjm^h\Zgby� wdkljmabb� j_abgh\uo� kf_k_c� ijb� mkeh\bb� fbgbfbaZpbb�wg_j]haZljZl�b ihemq_gbb�dZq_kl\_gguo�ba^_ebc�JZajZ[hlZgZ� f_lh^bdZ� bg`_g_jgh]h� jZkq_lZ� hilbfZevguo� l_ogheh]bq_kdbo� bdhgkljmdlb\guo�iZjZf_ljh\�q_j\yqgh]h�h[hjm^h\Zgby�k mq_lhf�ijhqghklguo��dZq_kl\_gguo�b l_ogheh]bq_kdbo� h]jZgbq_gbc�� ij_^gZagZq_ggZy� dZd� ^ey� hilbfZevgh]h� ijh_dlbjh\Zgby�gh\h]h�h[hjm^h\Zgby��lZd�b ^ey�memqr_gby�jZ[hlu�kms_kl\mxs_]h�IjZdlbq_kdZy� p_gghklv� JZajZ[hlZg� Ze]hjblf� jZkq_lZ� l_ogheh]bq_kdbo� bdhgkljmdlb\guo�iZjZf_ljh\�ijhp_kkZ�b h[hjm^h\Zgby�wdkljmabb�j_abgh\uo�kf_k_c��kha^Zgh�ijh]jZffgh_�h[_ki_q_gb_�gZ�W<F�^ey�_]h j_ZebaZpbb�



JZajZ[hlZggZy� f_lh^bdZ� bg`_g_jgh]h� jZkq_lZ� \g_^j_gZ� gZ� :H�LZf[h\j_abghZk[hl_ogbdZ���dhlhjZy�iha\hebeZ�kgbablv�wg_j]haZljZlu�gZ ���� ������Ijh]jZffgh_�h[_ki_q_gb_�gZ�W<F�^ey�Z\lhfZlbabjh\Zggh]h�ijh_dlbjh\Zgby�q_j\yqgh]h�h[hjm^h\Zgby� \g_^j_gh� \ mq_[guc� ijhp_kk� ih^]hlh\db� bg`_g_jh\� f_oZgbdh\� ih�ki_pbZevghklb��������:ijh[Zpby�jZ[hlu��J_amevlZlu�^bkk_jlZpbhgghc�jZ[hlu�^heh`_gu�gZ�F_`^mgZjh^guo�dhgn_j_gpbyo�fheh^uo�mq_guo��Kbgl_a��bkke_^h\Zgb_�k\hckl\��fh^bnbdZpby�b i_j_jZ[hldZ�<FK��� �DZaZgv�� ������ ����� ]]���� F_`^mgZjh^ghc� gZmqghc� dhgn_j_gpbb� �F_lh^u�db[_jg_lbdb�obfbdh�l_ogheh]bq_kdbo�ijhp_kkh\���DZaZgv�������]����f_`^mgZjh^ghc�gZmqgh�ijZdlbq_kdhc�dhgn_j_gpbb��BgnhjfZpbhggu_�l_ogheh]bb�\ h[jZah\Zgbb� �RZolu�������]����,9��9��9, gZmqguo�dhgn_j_gpbyo�L=LM��LZf[h\�������������������]]���Im[ebdZpbb��Ih�fZl_jbZeZf�^bkk_jlZpbb�him[ebdh\Zgh����jZ[hl�H[t_f�b kljmdlmjZ�^bkk_jlZpbb��>bkk_jlZpbhggZy� jZ[hlZ� khklhbl�ba�\\_^_gby��iylb�]eZ\�� \u\h^h\�� kibkdZ� bkihevah\Zgguo� bklhqgbdh\� ba� gZbf_gh\Zgbc b� ijbeh`_gbc��Kh^_j`bl kljZgbp�hkgh\gh]h�l_dklZ�����jbkmgdh\�����lZ[ebp�KH>?J@:GB?�J:;HLU
<h�\\_^_gbb�^Zgh�djZldh_�kh^_j`Zgb_�jZ[hlu�b ihdZaZgZ�ZdlmZevghklv�j_rZ_fuo�\ g_c�aZ^Zq�< i_j\hc� ]eZ\_ ijh\_^_g� ZgZeba� jZ[hl� hl_q_kl\_gguo� b aZjm[_`guo� Z\lhjh\� ih�fZl_fZlbq_kdhfm� hibkZgbx� ijhp_kkZ� l_q_gby� ZghfZevgh� \yadbo� `b^dhkl_c� \ dZgZeZo�gZj_adb� q_j\ydZ�� jZkq_lm� gZ� ijhqghklv��`_kldhklv� b mklhcqb\hklv� q_j\ydZ� wdkljmabhgguo�fZrbg�Ijh\_^_g� ih^jh[guc� ZgZeba� jZ[hl� ih� ijh[e_fZf� hilbfZevgh]h� ijh_dlbjh\Zgby�ijhp_kkZ� b h[hjm^h\Zgby� ^ey� wdkljmabb� ZghfZevgh� \yadbo� `b^dhkl_c� gZ� q_j\yqguo�fZrbgZo��Kj_^b�aZ^Zq�hilbfZevgh]h�ijh_dlbjh\Zgby�ijhp_kkZ�j_rZ_lky�aZ^ZqZ�h fbgbfmf_�jZkoh^Z�wg_j]bb�gZ�ijhp_kk�wdkljmabb�ijb�h[_ki_q_gbb�aZ^Zgghc�ijhba\h^bl_evghklb�;hevrhc�\deZ^ \ j_r_gb_�ijh[e_f�fh^_ebjh\Zgby�b hilbfbaZpbb�wdkljmabb�ihebf_jh\�b weZklhf_jh\��kha^Zgby�gh\h]h�h[hjm^h\Zgby�\g_keb�mq_gu_�L��W��;_jgoZj^l��J��<��Lhjg_j��G��B��;Zkh\��X��<��DZaZgdh\�������������<��<��KdZqdh\��<��K��Dbf��G��=��;_dbg b ^j�H^gbf� ba� hkgh\guo djbl_jb_\�� k ihfhsvx� dhlhjh]h� fh`gh� fZl_fZlbq_kdb� hibkZlv�dZq_kl\h� j_abgh\hc� kf_kb� �hp_gdZ� l_ieh\h]h� klZj_gby� beb� ih^\medZgbaZpbb�� y\ey_lky�djbl_jbc�;_ceb�Ijbf_g_gb_�djbl_jby�;_ceb�\ dZq_kl\_�h]jZgbq_gby�ih�dZq_kl\m�j_abgh\hc�kf_kb�ijb�i_j_jZ[hld_�gZ�\Zedh\hf�h[hjm^h\Zgbb�[ueh�ij_^eh`_gh�G��=��;_dbguf�GZ� hkgh\Zgbb� ijh\_^_ggh]h� ZgZebaZ� mklZgh\e_gh�� qlh� \k_� ba\_klgu_� ZgZeblbq_kdb_� bqbke_ggu_� f_lh^u� jZkq_lZ� b hilbfbaZpbb� l_q_gby� ZghfZevgh� \yadhc� `b^dhklb� \ dZgZe_�\bglh\hc�gZj_adb�q_j\ydZ�g_�mqblu\Zxl�mjZ\g_gbc�hibku\Zxsbo�dZq_kl\h�j_abgh\hc�kf_kb�k lhqdb�aj_gby�hp_gdb�__ ih^\medZgbaZpbb�<f_kl_� k l_f�� hl� ijZ\bevgh]h� \u[hjZ� fZl_fZlbq_kdh]h� hibkZgby� ijhp_kkZ� wdkljmabb�j_abgh\hc� kf_kb� k mq_lhf� h]jZgbq_gbc� \ \b^_� mjZ\g_gbc� hibku\Zxsbo� dZq_kl\h�i_j_jZ[Zlu\Z_fh]h fZl_jbZeZ��ijhqghklv��`_kldhklv�b mklhcqb\hklv�q_j\ydZ��jZpbhgZevgh]h�\u[hjZ� \Zjvbjm_fuo� l_ogheh]bq_kdbo� b dhgkljmdlb\guo� iZjZf_ljh\� \ agZqbl_evghc�f_j_�aZ\bkbl� ^he]h\_qghklv�� gZ^_`ghklv� b wdhghfbqghklv� q_j\yqgh]h� h[hjm^h\Zgby�� Zke_^h\Zl_evgh��ijhba\h^kl\h�\ g_f�j_abghl_ogbq_kdbo�ba^_ebc�k ]ZjZglbjm_fuf�dZq_kl\hf�I_j\Zy� ]eZ\Z� aZ\_jrZ_lky� ihklZgh\dhc� aZ^Zqb� bkke_^h\Zgby�� dhlhjZy� khklhbl� \jZajZ[hld_�b bkke_^h\Zgbb�fZl_fZlbq_kdhc�fh^_eb�ijhp_kkZ� wdkljmabb� j_abgh\uo� kf_k_c��iha\heyxsZy� hij_^_eylv� hilbfZevgu_� l_ogheh]bq_kdb_� b dhgkljmdlb\gu_� iZjZf_lju�ijhp_kkZ� b q_j\yqgh]h� h[hjm^h\Zgby� k mq_lhf� fbgbfbaZpbb� wg_j]haZljZl� b ihemq_gby�dZq_kl\_gguo�ba^_ebc�<lhjZy� ]eZ\Z� ihk\ys_gZ� jZajZ[hld_� fZl_fZlbq_kdhc� fh^_eb� ijhp_kkZ wdkljmabb� bijh\_jd_�__ Z^_d\Zlghklb�;beb \u[jZgu� mjZ\g_gby� hibku\Zxsb_� aZ\bkbfhklv� wg_j]hkbeh\uo iZjZf_ljh\�ijhp_kkZ� wdkljmabb� hl� dhgkljmdlb\guo� b l_ogheh]bq_kdbo� iZjZf_ljh\� h[hjm^h\Zgby�ihemq_ggu_�mq_gufb�G��B ;Zkh\uf��X��<��DZaZgdh\uf�



L_ogheh]bq_kdZy�fhsghklv
1  �1� ��1����1����������������� ���

]^_� 1�� ��% ��K����9[����9]���P���9 ��K�Q���]^)]����1�� ��9]������%K '3��]]57(]) ]
] w ³^�^ ��H[S� ���1�  9 �9 � G�Q�P��H[S >( � �5 7p�@ H FRV �M�]^��9]  9FRVM��]^ / � VLQM��9  Z' � ��gZihjgh�jZkoh^h\Zy�oZjZdl_jbklbdZ

4  �4� � 4��������������������������������������������������������
]^_�4�� ��9] ���� �%���K�)J���4�� �%K�)j'3 � >���9 � K� Q��P� )= ]^@�l_fi_jZlmjgh_�ihe_�ih�^ebg_�q_j\ydZZ��ihebljhiguc�j_`bf

7�]�� �7p ��* H[S >( � �57�@�± �* H[S >( � �57� @�± 7kf�\o����7p� H[S �±$]���� ���
]^_ *� �P��K� � ��.O��9 � K�Q����$� ��.D% ��4K���D� �O��UF���.� �DK �O��9f �4 �%K�ljZgkp_g^_glgh_�mjZ\g_gb_�^ey�hij_^_e_gby�kj_^g_c�ih�^ebg_�ahgu�l_fi_jZlmju�7kj�7kj 7p �*H[S�( � 57kj� �� � �H[S �±$]^� ±�� � �$]^�� � �7p ± 7kf�\o� �H[S �±$]^� ±�� �$]^�� ���

[��Z^bZ[Zlbq_kdbc�j_`bf 7�]�  �7kf�\o ��*%K � �UF4� H[S �( � 57kj� ]���������������������������������ljZgkp_g^_glgh_�mjZ\g_gb_�^ey�hij_^_e_gby�kj_^g_c�ih�^ebg_�ahgu�l_fi_jZlmju�7kj�
7kj� �7kf�\o��*%K � �UF4��H[S �(�57� ]^ � ����������������������������\��bahl_jfbq_kdbc�j_`bf

7kf�\o  �7kf�\uo�����������������������������������������������������j_heh]bq_kdh_�mjZ\g_gb_
�H[S��� 57(P Q �J K ���

>ey�hp_gdb�dZq_kl\Z�j_abgh\hc�kf_kb�ij_^eh`_gh�bkihevah\Zlv�djbl_jbc�;_ceb
��@�>�@�>��

��  W wW w ¦ ³³ �
c

L
W
W

W L
L W7 WW7 WW-

]^_� ³c W wW W7 W� �@�> w³ W7 WW> � �@�
W � hp_gdZ�ih^\medZgbaZpbb�S_abgh\uooZSZdl_SbamxsZy�ih^\medZgbaZpbx��\S_fy�^hklb`_gby��kdl_fi_SZlmSu��� W
 � \S_fy�^hklb`_gby� �kdhSqbg]Z��iSb aZ^Z7�W��>ey� hp_gdb� Z^_d\Zlghklb� fZl_fZlbq_kdhc� fh^_eb� ibkke_^h\Zlv� k\hckl\Z� i_j_jZ[Zlu\Z_fh]h� fZl_jbZeZ� ^h� aihke_�ijh\_^_gby�ijhp_kkZ�wdkljmabb�
���

�kf_k_c������ W >7 �W� @�� dSb\Zy�hSqbg]Z��\ mkeh\byo�ihklhygkl\Z�gghf�iShp_kk_�ih^\medZgbaZpbb�
jhp_kkZ� wdkljmabb� g_h[oh^bfh�Z]jmadb� \ q_j\yqgmx� fZrbgm� b



>ey� wlbo� p_e_c� kijh_dlbjh\ZgZ� b ba]hlh\e_gZ�ki_pbZevgZy�wdki_jbf_glZevgZy�mklZgh\dZ �WM���jbk������ ij_^klZ\eyxsZy� kh[hc� q_j\yqgmx� fZrbgm� k^bZf_ljhf�q_j\ydZ�'  �������f��hlghr_gb_f�^ebgu�gZj_adb� d ^bZf_ljm� /�'  � ���� m]ehf� gZdehgZ� _]h�gZj_adb� M  � ��q�� ]em[bghc� \bglh\h]h� dZgZeZ� K  �������� «� ������� f�� <jZs_gb_ q_j\ydZ� fZrbgu�ijhbkoh^bl� hl� we_dljh^\b]Zl_ey�ihklhyggh]h� lhdZ� k\hafh`ghklvx� j_]mebjh\Zgby� m]eh\hc�kdhjhklb� \ ij_^_e_�Z  � ��� «� ������ k����WM� kgZ[`_gZ� kbkl_fhc�l_jfhklZlbjh\Zgby� pbebg^jZ�� q_j\ydZ��nhjfmxs_c� ]heh\db�� dhlhjZy� \dexqZ_l�l_jfhklZl�� kgZ[`_gguc� l_jfhiZjhc� bijb[hjZfb� j_]mebjh\Zgby� b dhgljhey�l_fi_jZlmju� l_iehghkbl_ey� �\h^u��� <pbebg^j_� mklZgh\e_gZ� l_jfhiZjZ� ^ey�baf_j_gby� l_fi_jZlmju� j_abgh\hc� kf_kb�� NhjfmxsZy� ]heh\dZ� kgZ[`_gZ�^Zlqbdhf� ^Z\e_gby� b l_jfhiZjhc� ^ey� baf_j_gby� ^Z\e_gby� b l_fi_jZlmju�j_abgh\hc� kf_kb� gZ� \uoh^_� ba� dZgZeZ� gZj_adb� q_j\ydZ�� khhl\_lkl\_ggh��MijZ\e_gb_� WM hkms_kl\ey_lky� k imevlZ� mijZ\e_gby��GZ�sbl_� jZkiheh`_gu��Zfi_jf_lj�� ^ey�aZ^Zgby�gm`ghc�qZklhlu�\jZs_gby��\hevlf_lj�� ^ey�baf_j_gby�ihlj_[ey_fh]h�gZijy`_gby��Baf_j_gb_�ihlj_[ey_fhc�fhsghklb�WM ijhbkoh^bl�k ihfhsvx�\hevlZfi_jghc�oZjZdl_jbklbdb�K p_evx� bkdexq_gby� hrb[db� ijb� baf_j_gbb� ihe_aghc� fhsghklb�we_dljbq_kdbf� f_lh^hf� ijh\h^bebkv� wdki_jbf_glZevgu_� bkke_^h\Zgby� gZ�mklZgh\d_� lbiZ� �fhlhj�\_ku��� khklhys_c� ba� dhjimkZ� q_j\yqgh]h� pbebg^jZ�mklZgh\e_ggh]h�\ ih^rbigbdZo��k jZaf_s_gguf�\ g_f�q_j\ydhf�^bZf_ljhf�'  ������f�� m]ehf�gZdehgZ�gZj_adb�M  � ��q�� ]em[bghc� \bglh\h]h� dZgZeZ� K  � �������«� �������b\hafh`ghklvx� baf_gylv� m]eh\mx� kdhjhklv� \ ij_^_eZo� Z  � ��� «� ������� k���� Mkljhckl\h�jZ[hlZ_l� ke_^mxsbf� h[jZahf� ijb� \jZs_gbb� q_j\ydZ� fhf_gl� khijhlb\e_gby� i_j_^Z_lky�j_abgh\hc�kf_kvx�gZ�pbebg^j�b aZklZ\ey_l�_]h�hldehgylky�\hdjm]�k\h_c�hkb�gZ�g_dhlhjuc�m]he�D�L_ogheh]bq_kdZy�fhsghklv�jZkkqblu\Z_lky�ih�mjZ\g_gbx� 1  3U VLQD��]^_�3 � \_k�]jmaZ��U � jZ^bmk�juqZ]Z�< dZq_kl\_�h[t_dlZ�bkke_^h\Zgby�ijbgyl�ijhp_kk�wdkljmabb�j_abgh\hc�kf_kb�GH � ���kh�ke_^mxsbfb�iZjZf_ljZfb��U  ����� d]�f���O  � � � � � � � � � � � � � �  ������<l��f�]jZ^���k  ������>`��d]�]jZ^�� P�� �����dIZ�kQ��Q� ������7kf��\o� ����������� �����.��7p  �����D�� ^ey '3 ���«����FIZ�KjZ\gbl_evguc� ZgZeba� agZq_gbc� ij_^_eZ� ijhqghklb� b hlghkbl_evgh]h� hklZlhqgh]h�m^ebg_gby� �jbk�� ��� ^h� �Vjw�� Ghkl�w�� b ihke_� �Vj�� Ghkl��� ijhp_kkZ� wdkljmabb� ijb� jZaebqghc�ijhba\h^bl_evghklb�ihdZaZe�bo�jZkoh`^_gb_�g_�[he__������KjZ\gbl_evguc�ZgZeba�djb\uo�ih^\medZgbaZpbb��dhlhju_�ghkyl�g_ebg_cguc�oZjZdl_j_�ijb�mkeh\bb�-% d ������^h�b ihke_�ijhp_kkZ�wdkljmabb�ihdZaZe�bo�jZkoh`^_gb_�g_�[he__�����Lj_lvy�]eZ\Z ihk\ys_gZ�l_hj_lbq_kdhfm�ZgZebam�\ebygby�l_ogheh]bq_kdbo�iZjZf_ljh\�ijhp_kkZ� wdkljmabb� b dhgkljmdlb\guo� iZjZf_ljh\� q_j\yqgh]h� h[hjm^h\Zgby�gZ�iZjZf_lju�khklhygby�b \u[hjm�iZjZf_ljh\�mijZ\e_gby�< dZq_kl\_� iZjZf_ljh\� khklhygby� ijbgbfZeb� l_ogheh]bq_kdmx fhsghklv�1�� djbl_jbc�ih^\medZgbaZpbb�-%��ijhba\h^bl_evghklv�q_j\yqghc�fZrbgu�4�<ebygb_� dhgkljmdlb\guo� b l_ogheh]bq_kdbo� iZjZf_ljh\� q_j\yqghc� fZrbgu�jZkkfhlj_gh�gZ�ijbf_j_�wdkljmabb�j_abgh\hc�kf_kb�GH � ���kh�ke_^mxsbfb�iZjZf_ljZfb��U � ���� d]�f���O  � �����<l��f � ]jZ^��� k  � � � � � � � � � � � � � � � � � � � � � � �  � �����>`� �� �d]�]jZ^��ijb� Z ±bahl_jfbq_kdbc�j_`bf�wdkljmabb��PR  ��������  �����dIZ�� kQ��Q� ������7kf��\o�  �7kf��\uo� �

Jbk����Ko_fZ�wdki_jbf_glZevghc�hij_^_e_gby�lwe_dljbq_kdbf�f���nhjfm� xsbc�mkljhckl\h�� ��� ijb\h^�ihklhyggh]h�lhdZ����^Zlqbd�^Z\e_gby

Jbk�����AZ\bkbfhklv�ihe_aghc�fhsghklb �1��b iZjZf_ljh\�dZq_kl\Z�wdkljm^ZlZ��VVj��GGhkl��ijb�M  ���q��K  �������f� '  �������f� /  �������f��Z  ������«�������k����7kf��\o�� ����q&��7  ���� «������



��� .��7p  ����D�� [ ± g_bahl_jfbq_kdbc�j_`bf�wdkljmabb��P�� �����dIZ�� kQ��Q  ������7kf��\o�� �����.��7p �����D�� ^ey '3  ���FIZ�Bkoh^y�ba�ZgZebaZ�ebgbc�mjh\gy�nmgdpbc�ihe_aghc�fhsghklb�1��djbl_jby�dZq_kl\Z�-% bijhba\h^bl_evghklb� q_j\yqghc� fZrbgu� 4 �jbk�� �� � ��� ijhba\h^beky� \u[hj� iZjZf_ljh\�mijZ\e_gby� ^ey� bkke_^h\Zgby b hilbfbaZpbb� ijhp_kkZ� b dhgkljmdpbb� h[hjm^h\Zgby� ^ey�i_j_jZ[hldb� j_abgh\hc� kf_kb� ijb� jZaebqguo� j_`bfZo� wdkljmabb�� JZkkfZljb\Zy� \ebygb_�dZ`^h]h�ba�hkgh\guo�l_ogheh]bq_kdbo �Z� b dhgkljmdlb\guo��M��K��'��/��G��H��iZjZf_ljh\�gZ�\_ebqbgm�baf_g_gby�nmgdpbc� khklhygby� �1�� -%��4��� lh� _klv��hij_^_eyy�bo�\_k��\u[bjZ_f�\dZq_kl\_�iZjZf_ljh\�mijZ\e_gby�ke_^mxsb_�\Zjvbjm_fu_�\_ebqbgu� m]he�gZdehgZ�\bglh\hc�ebgbb�q_j\ydZ M� _]h�]em[bgm�\bglh\h]h�dZgZeZ�K� gZjm`gbc�^bZf_lj '��m]eh\mx�kdhjhklv�Z�^ebgm�gZj_aghc�qZklb�/�Q_l\_jlZy ]eZ\Z ihk\ys_gZ� ihklZgh\d_� b j_r_gbx� aZ^Zqb� hilbfbaZpbb� ijhp_kkZ� bh[hjm^h\Zgby� wdkljmabb� j_abgh\uo� kf_k_c�� iha\heyxs_c� hij_^_eylv� hilbfZevgu_�l_ogheh]bq_kdb_� b dhgkljmdlb\gu_� iZjZf_lju� ijhp_kkZ� wdkljmabb� b q_j\yqgh]h�h[hjm^h\Zgby� k mq_lhf� fbgbfbaZpbb� ihe_aghc� fhsghklb� b ihemq_gby� dZq_kl\_ggh]h�wdkljm^ZlZ�� Z lZd�`_�� l_hj_lbq_kdhfm� bkke_^h\Zgbx� \ebygby� hkgh\guo� dhgkljmdlb\guo� bl_ogheh]bq_kdbo�iZjZf_ljh\�gZ�\_ebqbgm�djbl_jby�hilbfbaZpbb� �ihe_aghc�fhsghklb��ijb�aZ^Zgghf�j_`bf_�wdkljmabb�



Z [
Jbk����Ebgbb mjh\gy�nmgdpbc�fhsghklb�1 �<l���djbl_jby�dZq_kl\Z�-% ����bijhba\h^bl_evghklb�4 �f��k��ijb�'  �������f��ZZ  ������F�� ����fbg�����/  ������f��H  ��������f��GG  �������f�Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf

Z [Jbk����Ebgbb�mjh\gy�nmgdpbc fhsghklb�1 �<l���djbl_jby�dZq_kl\Z�-% ����bijhba\h^bl_evghklb�4 �f��k��ijb�+  ������f� ZZ  ������F�� ����fbg����/  ������f��H  ��������f��GG  �������f�Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf

Z [Jbk����Ebgbb�mjh\gy�nmgdpbc�fhsghklb�1 �<l���djbl_jby�dZq_kl\Z�-% ����bijhba\h^bl_evghklb�4 �f��k��ijb +  ������f��'  �������f��/  ������f�H  ��������f��GG  �������f�



Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf

Z [
Jbk� ��Ebgbb�mjh\gy�nmgdpbc�fhsghklb�1 �<l���djbl_jby�dZq_kl\Z�-% ����bijhba\h^bl_evghklb�4 �f��k��ijb�+  ������f��'  �������f� ZZ  ������F������fbg�����H  ��������f��GG  �������f�Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf

Z [
Jbk����Ebgbb�mjh\gy�nmgdpbc�fhsghklb�1 �<l���djbl_jby�dZq_kl\Z�-% ����bijhba\h^bl_evghklb�4 �f��k��ijb�+  ������f��'  �������f�ZZ  ������F�� ����fbg�����/  ������f��H  ��������f�Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf

Z [



Jbk����Ebgbb�mjh\gy�nmgdpbc�fhsghklb�1 �<l���djbl_jby�dZq_kl\Z�-% ����bijhba\h^bl_evghklb�4 �f��k�ijb�+  ������f��'  �������f�ZZ  ������F�� ����fbg�����/  ������f��GG  �������f�Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf



IhklZgh\dZ�aZ^Zqb�hilbfbaZpbb�ijhp_kkZ�b h[hjm^h\Zgby�wdkljmabb�j_abgh\uo�kf_k_c�aZdexqZ_lky� \ ke_^mxs_f�� g_h[oh^bfh� gZclb� lZdb_� agZq_gby� dhgkljmdlb\guo� bl_ogheh]bq_kdbo�iZjZf_ljh\��qlh[u�djbl_jbc�hilbfbaZpbb��ihe_agZy�fhsghklv��klj_fbeky�d fbgbfmfm� >)� �1�M��K��'��Z� /�@o PLQ� ����ijb�\uiheg_gbb�mkeh\bc�\ \b^_�h]jZgbq_gbc�����± ����� dZq_kl\h�wdkljm^ZlZ ³ ¦ ³c
�

HdW w W w  W
L

W
W
L
L W7 WW7 WW-5 �� � �@�>�@�>�� ��������������������������������

� ijhqghklv�fZl_jbZeZ��`_kldhklv��mklhcqb\hklv��q_j\ydZ
5���M��K��'��Z� /��d >V@� ����� ijhba\h^bl_evghklv�q_j\yqghc�fZrbgu
4aZ^  �4�M��K��'��Z� /������ ����

� l_fi_jZlmjm�\uoh^Z�wdkljm^ZlZ
7kf��\uo�M��K��'��Z� /�� �7aZ^�� ����

� ]jZgbpu�baf_g_gby�\Zjvbjm_fuo�iZjZf_ljh\
'
 d ' d '
�M
 d Md M
�'NK
 d NK' d 'NK
����������������������������������������������Z
 d Zd Z
�'N/
 d N/' d 'N/
�

]^_ M
�� 'NK
�� '
�� Z
� ' N/
 b M
�� 'NK
�� '
�� Z
� 'N/
 � e_\Zy� b ijZ\Zy� ]jZgbpu� baf_g_gby�dhgkljmdlb\guo� �M��K��'��/�b l_ogheh]bq_kdh]h��Z��iZjZf_ljh\��khhl\_lkl\_ggh� NK��N/��NK��N/�� NK�� N/ � dhwnnbpb_glu� mqblu\Zxsb_� e_\mx�� ijZ\mx� ]jZgbpu� b gZqZevgu_� agZq_gby�dhgkljmdlb\guo� iZjZf_ljh\� �K�� /��� khhl\_lkl\_ggh� H� 4aZ^�� 7aZ^�� � aZ^Zggu_� agZq_gby�bgl_]jZeZ�;_ceb��ijhba\h^bl_evghklb�q_j\yqghc�fZrbgu��l_fi_jZlmju�j_abgh\hc�kf_kb�gZ�\uoh^_�� khhl\_lkl\_ggh�� >V@� � ^himkdZ_fh_� gZijy`_gb_� fZl_jbZeZ� q_j\ydZ� �^himkdZ_fuc�ijh]b[��dhwnnbpb_gl�aZiZkZ�ih�mklhcqb\hklb��>ey� j_r_gby� ihklZ\e_gghc� aZ^Zqb� ����� � ����� ijbf_gyeky�f_lh^� kdhevays_]h� ^himkdZ��j_Zebam_fuc� ijh]jZffhc� gZ� yaud_� ;_ckbd�� ihemq_gu� agZq_gby� hilbfZevguo�dhgkljmdlb\guo� �M�� K�� '�� /�� b l_ogheh]bq_kdbo� �Z�� 1�� iZjZf_ljh\� \ \b^_� ]jZnbq_kdbo�aZ\bkbfhkl_c� hl� ijhba\h^bl_evghklb� q_j\yqghc�fZrbgu�4 ijb� bah� b g_bahl_jfbq_kdhf�j_`bfZo�wdkljmabb��i_j_iZ^Z�l_fi_jZlmju�ih�^ebg_�q_j\ydZ�'7��IjbgbfZebkv�ke_^mxsb_�bkoh^gu_�b gZqZevgu_�^Zggu_��'   ����� «������f��M  �����«����q��NK
  ������ NK
  ������ Z  �������«������k��� N/
  ��� N/
  �����'3  ����FIZ��G  �������f��_  ����'��'�  ������f��M�  ���q�� K�  ����' f��Z�  ������k����/�  ��' f�Kh]eZkgh� djb\uf� gZ� �jbk�� �� � ����� ijb� m\_ebq_gbb� ijhba\h^bl_evghklb� q_j\yqghc�fZrbgu 4�� ihe_aghc� fhsghklb� 1 m\_ebqb\Z_lky� ]eZ\guf� h[jZahf� aZ� kq_l� m\_ebq_gby�m]eh\hc� kdhjhklb� q_j\ydZ� Z�� lZd� dZd� \hajZklZxl� aZljZlu� wg_j]bb� gZ�� ljZgkihjlbjh\Zgb_�i_j_jZ[Zlu\Z_fh]h� fZl_jbZeZ� ih� \bglh\hfm� dZgZem�� dhfi_gkZpbx� ihl_jv� \ke_^kl\b_�i_j_iZ^Z�^Z\e_gby�ih�^ebg_�q_j\ydZ��lj_gb_�\ aZahj_�G�Ba�jbk����" Z \b^gh��qlh�k jhklhf�^ebgu�/ ijhbkoh^bl�m\_ebq_gb_�i_j_iZ^Z�l_fi_jZlmju�'7�� l�d�� fZl_jbZe� ij_[u\Z_l� \ pbebg^j_� [hevr__� \j_fy�� Z ke_^h\Zl_evgh�� mki_\Z_l�



ijh]j_lvky�^h�[hevr_c�l_fi_jZlmju��LZd�`_��k mf_gvr_gb_f�]em[bgu�K b khhl\_lkl\mxsbf�wlhfm�m\_ebq_gbb�m]eh\hc�kdhjhklb�Z��gZ[ex^Z_lky�jhkl�i_j_iZ^Z�l_fijZlmju�'7��Ijbq_f�mf_gvr_gb_� ]em[bgu� K ijb\h^bl� d mf_gvr_gbx� ijhba\h^bl_evghklb� 4 b�� __ aZ^Zggh_�agZq_gb_�dhfi_gkbjm_lky�m\_ebq_gb_f�m]eh\hc�kdhjhklb�Z�Ba� jbk�� ���� [ \b^gh�� qlh� l_ogheh]bq_kdZy� fhsghklv� ijb� bahl_jfbq_kdhf� j_`bf_�wdkljmabb� ijbf_jgh� \ ���� «� ���� jZaZ� f_gvr_�� q_f� ijb� g_bahl_jfbq_kdhf� j_`bf_�� Wlh�h[tykgy_lky�l_f��qlh�^ey�aZ^Zggh]h�i_j_iZ^Zl_fi_jZlmj� �'7�  � ��� D��� \yadhklv� j_abgh\hc� kf_kb� baf_gy_lky� \ rbjhdhf� bgl_j\Ze_� \klhjhgm�mf_gvr_gby������������ ��� IZ��kQ��qlh�\ k\hx�hq_j_^v�ijb\h^bl�d [he__�bgl_gkb\guf�k^\b]h\uf�^_nhjfZpbyf��q_f�ijb�bahl_jfbq_kdhf�j_`bf_�J_amevlZlu� hilbfbaZpbb� ^ey� ihebljhigh]h� b Z^bZ[Zlbq_kdh]h� j_`bfh\� �jbk�� ���� [��ijZdlbq_kdb� g_� hlebqZxlky�� lZd� dZd� ijb� hilbfbaZpbb� ihebljhigh]h� ijhp_kkZ� ihl_jb� \kbkl_f_�l_jfhklZlbjh\Zgby�klj_fylky�d gmex�Ihemq_ggu_� \ jZ[hl_� aZ\bkbfhklb� �jbk�� ��� ���� iha\heyxl� hij_^_eylv� hilbfZevgu_�l_ogheh]bq_kdb_� b dhgkljmdlb\gu_� iZjZf_lju� ijhp_kkZ� b h[hjm^h\Zgby� wdkljmabb�j_abgh\uo�kf_k_c�:^_d\Zlghklv� j_r_gby� aZ^Zqb� hilbfbaZpbb� lZd� `_� ijh\_jyeZkv� k ihfhsvx�wdki_jbf_glZevguo�bkke_^h\Zgbc�gZ�hiulguo�mklZgh\dZo��jbk������>ey�lj_o�q_j\ydh\�h^gh]h�b lh]h� `_� ^bZf_ljZ�� gh� jZaghc� hilbfZevghc� ]em[bgu� \bglh\h]h� dZgZeZ�� ihemq_gu�aZ\bkbfhklb� fhsghklb� hl� \_ebqbgu� jZkoh^Z� ijb� aZ^Zgghf� ^Z\e_gbb� b i_j_iZ^_�l_fi_jZlmju��jbk�������Z lZd`_�h]jZgbq_gbb�gZ�dZq_kl\h�wdkljm^ZlZ��-%  ����������JZkoh`^_gb_�wdki_jbf_glZevguo�b l_hj_lbq_kdbo�j_amevlZlh\�khklZ\beh�g_�[he__������



Z [
Jbk�����=jZnbd�aZ\bkbfhklb�hilbfZevguo�dhgkljmdlb\guo��MM��K��'��/��bl_ogheh]bq_kdbo��ZZ� 1��iZjZf_ljh\�hl�ijhba\h^bl_evghklb�4ijb�''3  ����FIZ�^ey�Z � bahl_jfbq_kdbc�j_`bf� [ � g_bahl_jfbq_kdbc�j_`bf

Z [
Jbk�����=jZnbd�aZ\bkbfhklb�hilbfZevguo�dhgkljmdlb\guo��MM��K��'��/��bl_ogheh]bq_kdbo��ZZ� 1��iZjZf_ljh\�hl�Z � i_j_iZ^Z�l_fi_jZlmju�ih�^ebg_�q_j\ydZ�'7 ijb�4  ���� ���� f��k�[ � ijhba\h^bl_evghklb�4�ijb�jZaebqguo�j_`bfZo�wdkljmabb



< iylhc� ]eZ\_� gZ�hkgh\Zgbb� ZgZebaZ�j_amevlZlh\� bkke_^h\Zgbc�ij_^eh`_gZ� f_lh^bdZ�bg`_g_jgh]h� jZkq_lZ�hilbfZevguo�l_ogheh]bq_kdbo� bdhgkljmdlb\guo� iZjZf_ljh\�ijhp_kkZ� wdkljmabb� bq_j\yqgh]h�h[hjm^h\Zgby�Ijb�jZkq_l_� hkgh\guo� hilbfZevguo� iZjZf_ljh\�ijhp_kkZ�b h[hjm^h\Zgby�fh]ml�\klj_� qZlvky�^\Z�lbiZ�aZ^Zq�<ZjbZgl� ��� jZajZ[hldZ� ijhba\h^kl\Z�j_abghl_ogbq_kdbo� ba^_ebc� �JLB�� wdkljmabhgguf� f_lh^hf� bijh_dlbjh\Zgb_�gh\h]h�h[hjm^h\Zgby�<ZjbZgl ��� fh^_jgbaZpby� kms_kl\mxs_]h� ijhp_kkZ� bh[hjm^h\Zgby�ijb�ijhba\h^kl\_�JLB�< dZq_kl\_� bkoh^guo� iZjZf_ljh\� ^he`gu� [ulv� aZ^Zgu�j_heh]bq_kdb_� dhgklZglu� i_j_jZ[Zlu\Z_fh]h�fZl_jbZeZ� ijb� l_fi_jZlmj_� \oh^Z� djb\Zy� ih^\medZgbaZpbb W>7�W�@� ]jZgbpu�baf_g_gby�\Zjvbjm_fuo�iZjZf_ljh\��i_j_iZ^�^Z\e_gby�'3 b l_fi_jZlmju�'7ih� ^ebg_� q_j\ydZ� ijhba\h^bl_evghklv� q_j\yqghc� fZrbgu� h]jZgbq_gby� gZ� ijhqghklvfZl_jbZeZ�q_j\ydZ���`_kldhklv�b mklhcqb\hklv�� h]jZgbq_gb_�gZ�dZq_kl\h�wdkljm^ZlZ�Ih�hibkZgghc�\ ^bkk_jlZpbb�f_lh^bd_�ijb�mkeh\bb�fbgbfbaZpbb�ihe_aghc�fhsghklb bkhhl\_lkl\mxsbo�bkoh^guo�^Zgguo�b h]jZgbq_gbyo�hij_^_eyxlky��\ZjbZgl���� hilbfZevgu_l_ogheh]bq_kdb_� �Z� 1��b dhgkljmdlb\gu_� �M��K��'��/��iZjZf_lju� \ZjbZgl��� � hilbfZevgu_l_ogheh]bq_kdb_� �Z� 1�� b dhgkljmdlb\gu_� �M�� K�� iZjZf_lju�� JZkq_l� ijh\_^_g� gZ� ijbf_j_�wdkljmabb�j_abgh\hc�kf_kb�fZjdb�GH������HKGH<GU?�J?AMEVL:LU�B <U<H>U� JZajZ[hlZgZ� fZl_fZlbq_kdZy� fh^_ev� ijhp_kkZ� wdkljmabb� j_abgh\uo� kf_k_c��iha\heyxsZy� hij_^_eylv� hilbfZevgu_� l_ogheh]bq_kdb_� b dhgkljmdlb\gu_� iZjZf_lju�ijhp_kkZ�b h[hjm^h\Zgby�ijb�mkeh\bb�fbgbfbaZpbb�ihe_aghc�fhsghklb�k mq_lhf�ihemq_gby�dZq_kl\_gguo�j_abghl_ogbq_kdbo�ba^_ebc�b ijh\_j_gZ�__ Z^_d\Zlghklv�� JZajZ[hlZg� Ze]hjblf� b ijh]jZffgh_� h[_ki_q_gb_� ^ey� jZkq_lZ� ijhp_kkZ wdkljmabb�j_abgh\uo�kf_k_c�� JZajZ[hlZgZ� wdki_jbf_glZevgZy� mklZgh\dZ�� iha\heyxsZy� hij_^_eylv� ihe_agmx�fhsghklv�ijhp_kkZ�ijb�aZ^Zgghf�j_`bf_�wdkljmabb��'7��'3��Z��� Ijh\_^_gu� bkke_^h\Zgby� \ebygby� jZaebqguo� j_`bfguo� iZjZf_ljh\� ijhp_kkZ�wdkljmabb�b dhgkljmdlb\guo�iZjZf_ljh\�h[hjm^h\Zgby�gZ�\_ebqbgm�djbl_jby�hilbfbaZpbb�1

Jbk�����KjZ\g_gb_�wdki_jbf_glZevguo����������bl_hj_lbq_kdbo�������agZq_gbc�l_ogheh]bq_kdhc�fhsghklb�1 bhilbfZevguo�iZjZf_ljh\�K ��ZZijb�jZaebqghc�ijhba\h^bl_evghklb�4 ^ey ''3  ����FIZ��''7kf�\uo� �����«����qqK�Z � we_dljbq_kdbc�f_lh^��[ � f_oZgbq_kdbc�f_lh^

Z

[



�ihe_aghc� fhsghklb��� djbl_jby� dZq_kl\Z� -% b ijhba\h^bl_evghklb� q_j\yqghc� fZrbgu 4��iha\heyxsb_�\u[jZlv�iZjZf_lju�mijZ\e_gby�� Knhjfmebjh\ZgZ� b j_r_gZ� aZ^ZqZ� hilbfbaZpbb�ijhp_kkZ�b h[hjm^h\Zgby wdkljmabb�j_abgh\uo�kf_k_c�ijb�mkeh\bb�fbgbfbaZpbb�ihe_aghc�fhsghklb�b ihemq_gby�dZq_kl\_ggh]h�wdkljm^ZlZ�� Ijh\_^_gu� bkke_^h\Zgby� \ebygby� hkgh\guo� j_`bfguo� iZjZf_ljh\� ijhp_kkZ�wdkljmabb� b dhgkljmdlb\guo� iZjZf_ljh\� q_j\yqgh]h� h[hjm^h\Zgby� gZ� \_ebqbgm� djbl_jby�hilbfbaZpbb�1 �ihe_aghc�fhsghklb��ijb�aZ^Zgguo�ijhba\h^bl_evghklb�q_j\yqghc�fZrbgu4��dZq_kl\_�wdkljm^ZlZ�-% b l_fi_jZlmj_�_]h�gZ�\uoh^_ 7kf�\uo��� GZ� hkgh\_� l_hj_lbq_kdbo�b wdki_jbf_glZevguo�bkke_^h\Zgbc� jZajZ[hlZgZ�f_lh^bdZ�bg`_g_jgh]h�jZkq_lZ�q_j\yqgh]h�h[hjm^h\Zgby�� r¶½Æ¶·ÄÈ¶ÃÃ¶µ� Â»ÈÄº¾À¶� ¾Ã¼»Ã»ÆÃÄ¹Ä� Æ¶ÇÍ»È¶� ¸Ã»ºÆ»Ã¶� Ã¶� bp��t¶Â·Ä¸Æ»½¾ÃÄ¶Ç·ÄÈ»ËÃ¾À¶��� ÀÄÈÄÆ¶µ� ÅÄ½¸ÄÁ¾Á¶� ÇÃ¾½¾ÈÒ� ÓÃ»Æ¹Ä½¶ÈÆ¶ÈÑ� Ã¶� ��� � ��� ���qÆÄ¹Æ¶ÂÂÃÄ»� Ä·»ÇÅ»Í»Ã¾»� Ã¶� �dn� ºÁµ� ¶¸ÈÄÂ¶È¾½¾ÆÄ¸¶ÃÃÄ¹Ä� ÅÆÄ»ÀÈ¾ÆÄ¸¶Ã¾µ�Í»Æ¸µÍÃÄ¹Ä� Ä·ÄÆÉºÄ¸¶Ã¾µ� ¸Ã»ºÆ»ÃÄ� ¸� ÉÍ»·ÃÑ¿� ÅÆÄÌ»ÇÇ� ÅÄº¹ÄÈÄ¸À¾� ¾Ã¼»Ã»ÆÄ¸�Â»Ë¶Ã¾ÀÄ¸�ÅÄ�ÇÅ»Ì¾¶ÁÒÃÄÇÈ¾��������HKGH<GU?�H;HAG:Q?GBYD � l_fi_jZlmjhijh\h^ghklv�� f��k�� %� � rbjbgZ� \bglh\h]h� dZgZeZ� q_j\ydZ�� f�� k �l_ieh_fdhklv� j_abgh\hc� kf_kb�� >`��d]�]jZ^��� ' � ^bZf_lj q_j\ydZ�� f�� -%�djbl_jbcih^\medZgbaZpbb�� ��� H � rbjbgZ� \bldZ� q_j\ydZ�� f�� )J�� )S � dhwnnbpb_glu�nhjfu� dZgZeZ�q_j\ydZ�� K � ]em[bgZ� \bglh\h]h� dZgZeZ�� f�� / � ^ebgZ� gZj_aghc� qZklb� q_j\ydZ�� f�� P��� Q� �j_heh]bq_kdb_� dhgklZglu� i_j_jZ[Zlu\Z_fh]h� fZl_jbZeZ� ijb� 7kf�� \o��� IZ� kQ�� 1� � ihe_agZy�fhsghklv��<l��'3�� i_j_iZ^�^Z\e_gby�ih�^ebg_�q_j\ydZ��FIZ��7p��7kf��\o��7kf��\uo��� l_fi_jZlmjZ�fZl_jbZevgh]h� pbebg^jZ�� j_abgh\hc� kf_kb� gZ� \oh^_� b \uoh^_��D��9f��9��9[��9] � kdhjhklv�i_j_jZ[Zju\Z_fh]h�fZl_jbZeZ�� hdjm`gZy� kdhjhklv� q_j\ydZ� b __� ijh_dpbb� khhl\_lkl\_ggh��f�k��4 � ijhba\h^bl_evghklv�q_j\yqghc�fZrbgu��f��k��]^ � ^ebgZ�\bglh\h]h�dZgZeZ�q_j\ydZ��f��D � dhwnnbpb_gl� l_iehhl^Zqb� hl� j_abgh\hc� kf_kb� d kl_gd_� fZl_jbZevgh]h� pbebg^jZ� bq_j\ydZ�� <l��f��]jZ^��� G � aZahj� f_`^m� ]j_[g_f� q_j\ydZ� b \gmlj_gg_c ih\_joghklvx�fZl_jbZevgh]h�pbebg^jZ��f��Ghkl�w��Ghkl�� hlghkbl_evgh_�hklZlhqgh_�m^ebg_gb_�h[jZaph\�j_abgu�^h�b ihke_� ijhp_kkZ� wdkljmabb� khhl\_lkl\_ggh�� ���M � m]he� gZdehgZ� \bglh\hc� ebgbb�� ]jZ^��� O �l_iehijh\h^ghklv� j_abgh\hc� kf_kb��<l��f�]jZ^��� U�iehlghklv� j_abgh\hc� kf_kb�� d]�f���Vjw��Vj �ij_^_e�ijhqghklb�gZ�jZaju\�h[jZaph\ j_abgu�^h�b ihke_�ijhp_kkZ�wdkljmabb� khhl\_lkl\_ggh��Z � m]eh\Zy�kdhjhklv�q_j\ydZ��k���
HKGH<GH?�KH>?J@:GB?�>BKK?JL:PBB�BAEH@?GH�< KE?>MXSBO�J:;HL:O� Debgdh\� :� K��� Dhq_lh\� <� B��� Khdheh\� F� <�� Hij_^_e_gb_� hilbfZevguo�l_ogheh]bq_kdbo� b dhgkljmdlb\guo� iZjZf_ljh\� ij_kkh\h]h� b eblv_\h]h� h[hjm^h\Zgby� kmq_lhf� ihemq_gby� \ukhdhdZq_kl\_gguo� nhjfh\uo� ba^_ebc� ba� ieZklfZkk� b weZklhf_jh\ ��L_a��^hde��,9 gZmq� dhgn� L=LM��LZf[h\��������K��������� Khdheh\�F� <��� Debgdh\� :� K��� Dhq_lh\� <� B��F_lh^bdZ� hij_^_e_gby� hilbfZevguo�dhgkljmdlb\guo� b l_ogheh]bq_kdbo� iZjZf_ljh\� q_j\yqgh]h� maeZ� ieZklbdZpbb� ^ey�i_j_jZ[hldb� ieZklfZkk� b weZklhf_jh\ �� L_abku� ^hde�� f_`^mg�� gZmqg�� dhgn�� �F_lh^u�db[_jg_lbdb�obfbdh�l_ogheh]bq_kdbo�ijhp_kkh\���DZaZgv��������K��������� Khdheh\�F� <���Debgdh\�:� K���Dhq_lh\�<� B��HilbfZevgh_�ijh_dlbjh\Zgb_�ij_kkh\h]h�b eblv_\h]h� h[hjm^h\Zgby� k mq_lhf� ihemq_gby� \ukhdhdZq_kl\_gguo�nhjfh\uo� ba^_ebc�ba�ieZklfZkk�b weZklhf_jh\ �� <_klgbd�L=M��?kl_kl\_ggu_�b l_ogbq_kdb_�gZmdb��LZf[h\��������L���� <ui���� K����������� Khdheh\�F� <���Debgdh\�:� K���Dhq_lh\�<� B��D \hijhkm�hij_^_e_gby�dhgkljmdlb\guo�bl_ogheh]bq_kdbo� iZjZf_ljh\� ij_kkh\h]h� b eblv_\h]h� h[hjm^h\Zgby� ^ey� ijhba\h^kl\Z�nhjfh\uo ba^_ebc� ba� ieZklfZkk� b weZklhf_jh\ �� L_ogheh]bq_kdb_� ijhp_kku� bh[hjm^h\Zgb_� K[��gZmqg��lj��L=LM� LZf[h\��������<ui�����K��������



� Dhq_lh\� <�� B�� Khdheh\� F�� <� Hij_^_e_gb_� hilbfZevguo� l_ogheh]bq_kdbo� bdhgkljmdlb\guo� iZjZf_ljh\� wdkljmabhggh]h� h[hjm^h\Zgby ��� L_a�� ^hde� 9 gZmqg�� dhgn��L=LM� LZf[h\������� K��������� Khdheh\�F��<��F_lh^bdZ�bkke_^h\Zgby�b wdki_jbf_glZevgZy�mklZgh\dZ�^ey�wdkljmabb�weZklhf_jh\ ���L_ogheh]bq_kdb_�ijhp_kku�b h[hjm^h\Zgb_� K[��gZmq��lj��L=LM� LZf[h\�������<ui���� K� ��� � ����� Khdheh\�F��<�� Debgdh\�:��K�� ?nj_fh\�H��<� H[mqZxs__�ijh]jZffgh_�h[_ki_q_gb_�^ey� bamq_gby� b hilbfZevgh]h� ijh_dlbjh\Zgby� wdkljmabhggh]h� h[hjm^h\Zgby �� F_`^mgZj�gZmqg��ijZdl��dhgn���BgnhjfZpbhggu_�l_ogheh]bb \ h[jZah\Zgbb��RZolu��������K���� � ���� Dhq_lh\� <�� B��� Debgdh\� :�� K�� Khdheh\� F�� <� Hij_^_e_gb_� hilbfZevguo�l_ogheh]bq_kdbo� b dhgkljmdlb\guo� iZjZf_ljh\� q_j\yqguo� fZrbg� ^ey� i_j_jZ[hldb�weZklhf_jh\ ���Obfbq_kdh_�b g_nl_]Zah\h_�fZrbghkljh_gb_�������� ���K���� � ���� Debgdh\ :��K�� Khdheh\�F��<�� Dhq_lh\�<��B��D \hijhkm� hij_^_e_gby� hilbfZevguo�j_`bfh\� b dhgkljmdlb\guo� iZjZf_ljh\� q_j\yqguo�fZrbg� ^ey� i_j_jZ[hldb� weZklhf_jh\ ���<_klgbd�L=LM� ����� L� �� K���� � �����Khdheh\� F�� <�� Debgdh\� :�� K�� HilbfbaZpby� ijhp_kkZ� wdkljmabb� weZklhf_jh\� ijb�jZaebqguo�j_`bfZo ���L_a��^hde� 9, gZmqg��dhgn��L=LM� LZf[h\������� K� ����������Khdheh\� F�� <�� ;_ey_\� F�� I��� Debgdh\� :�� K� Hkh[_gghklb� jZkq_lZ� hilbfZevguo�dhgkljmdlb\guo� b l_ogheh]bq_kdbo� iZjZf_ljh\� q_j\yqguo� fZrbg� ��� L_a�� ^hde�� OOf_`^mgZj�� dhgn� �Kbgl_a�� bkke_^h\Zgb_� k\hckl\�� fh^bnbdZpby� b i_j_jZ[hldZ�\ukhdhfhe_dmeyjguo�kh_^bg_gbc�� DZaZgv��������K������������Khdheh\�F��<�� Debgdh\�:��K��HilbfbaZpby�ijhp_kkZ� wdkljmabb�b h[hjm^h\Zgby�^ey�i_j_jZ[hldb�weZklhf_jh\ ���L_ogheh]bq_kdb_ ijhp_kku�b h[hjm^h\Zgb_��K[��gZmq��lj� L=LMLZf[h\��������<ui���� K���� � ���


	ÑÎÊÎËÎÂ Ìèõàèë Âëàäèìèðîâè÷
	Àâòîðåôåðàò
	ÎÁÙÀß ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÐÀÁÎÒÛ
	Â ïÿòîé ãëàâå íà îñíîâàíèè àíàëèçà ðåçóëüòàòîâ èññëåäîâàíèé ïðåäëîæåíà ìåòîäèêà èíæåíåðíîãî ðàñ÷åòà îïòèìàëüíûõ òåõíîëîãè÷åñêèõ è êîíñòðóêòèâíûõ ïàðàìåòðîâ ïðîöåññà ýêñòðóçèè è ÷åðâÿ÷íîãî îáîðóäîâàíèÿ.
	ÎÑÍÎÂÍÛÅ ÐÅÇÓËÜÒÀÒÛ È ÂÛÂÎÄÛ
	ÎÑÍÎÂÍÛÅ ÎÁÎÇÍÀ×ÅÍÈß





