
xxBA>:L?EVKL<H L=LMxxM>D �������;;D�<��y��
Ml\_j`^_gh�j_^Zdpbhggh�ba^Zl_evkdbf�kh\_lhf�mgb\_jkbl_lZ

J_p_ga_glDZg^b^Zl�nbabdh�fZl_fZlbq_kdbo�gZmd� ^hp_gl�:��<��F_^\_^_\
KhklZ\bl_ev: � B � �Ihih\

HebfibZ^gu_� aZ^Zqb� ih� l_hj_lbq_kdhc� f_oZgbd_� gZ� W<F�� F_lh^� mdZaZgby ��Khkl�� :� B��Ihih\� LZf[h\� Ba^�\h�LZf[� ]hk� l_og� mg�lZ������� ���k�



Ijb\_^_gh�iheh`_gb_�h dhfivxl_jghf�dhgdmjk_�gZ�<k_jhkkbckdhc�hebfibZ^_�ih� l_hj_lbq_kdhc� f_oZgbd_�� jZkkfhlj_gu� hebfibZ^gu_� aZ^Zqb�� j_r_gb_� dhlhjuo�lj_[m_l�ijbf_g_gby�kj_^kl\�\uqbkebl_evghc�l_ogbdb�F_lh^bq_kdb_�mdZaZgby�ij_^gZagZq_gu�^ey�klm^_glh\� ����dmjkh\�l_ogbq_kdbo�ki_pbZevghkl_c�

��LZf[h\kdbc�]hkm^Zjkl\_gguc�l_ogbq_kdbc�mgb\_jkbl_l �L=LM�������
Fbgbkl_jkl\h�h[jZah\Zgby�Jhkkbckdhc�N_^_jZpbbL:F;H<KDBC�=HKM>:JKL<?GGUC�L?OGBQ?KDBC�MGB<?JKBL?L

HEBFIB:>GU?�A:>:QBIH L?HJ?LBQ?KDHC�F?O:GBD?G:�W<F
F_lh^bq_kdb_�mdZaZgby�^ey�klm^_glh\�����dmjkh\ l_ogbq_kdbo�ki_pbZevghkl_c�

LZf[h\�Ba^Zl_evkl\h�L=LM����



<\_^_gb_
Dhfivxl_jguc�dhgdmjk�ijh\h^blky�gZ�<k_jhkkbckdbo�hebfibZ^Zo�gZqbgZy�k �����]h^Z��MqZklgbdb�ihemqZxl�aZ^Zqm�^bgZfbdb��j_r_gb_�dhlhjhc�lj_[m_l�bkihevah\Zgby�kj_^kl\� \uqbkebl_evghc� l_ogbdb��GZ� j_r_gb_� aZ^Zqb�hl\h^blky� ��qZkZ��MqZklgbdZf�ij_^hklZ\ey_lky�i_jkhgZevguc�dhfivxl_j��g_�gb`_ �����b kh\j_f_ggh_�ijh]jZffgh_�h[_ki_q_gb_�AZ�hl\_^_ggh_�\j_fy�mqZklgbd�^he`_g�ih]jmablvky�\ bgnhjfZpbhggh_�ihe_� aZ^Zqb��\uy\blv� b ijbf_gblv� hkgh\gu_� aZdhgu� ^bgZfbdb� d bkke_^h\Zgbx� ^\b`_gby�f_oZgbq_kdbo� kbkl_f�� hij_^_eblv� gZqZevgu_� mkeh\by�� \u[jZlv� qbke_gguc� f_lh^�j_r_gby�ihemq_gguo�mjZ\g_gbc�b ]jZfhlgh�b hilbfZevgh�j_Zebah\Zlv�_]h�G_h[oh^bfh� ijh\_klb� ijh\_jdm� gZ� Z^_d\Zlghklv� ihemq_ggh]h� j_r_gby� b�� ijb�g_h[oh^bfhklb��kdhjj_dlbjh\Zlv�j_r_gb_�Ijb� j_r_gbb� lZdh]h� jh^Z� aZ^Zq� klm^_glZf� \Z`gh� g_� lhevdh� agZlv� hkgh\gu_�iheh`_gby�l_hj_lbq_kdhc�f_oZgbdb�b \uqbkebl_evghc�fZl_fZlbdb��gh�b mf_lv�]jZfhlgh�b [ukljh� ijbf_gylv� bf_xsb_ky� agZgby� d j_r_gbx� ihklZ\e_gguo� ijhn_kkbhgZevgh�hjb_glbjh\Zgguo�aZ^Zq��< gZklhys__�\j_fy�hl^_evgh�ijh\h^ylky�bg^b\b^mZevguc�b dhfZg^guc�dhgdmjku�A:>:Q: �����386+.$������[Zeeh\�

FZl_jbZevgZy�lhqdZ�F fZkku�P ^\b`_lky�\ \ha^mo_�ih^�^_ckl\b_f�kbeu�ijbly`_gby�a_feb��Kh�klhjhgu�\ha^moZ�gZ�lhqdm�F ^_ckl\m_l�kbeZ�khijhlb\e_gby��GZijZ\e_gb_�wlhc�kbeu� ijhlb\hiheh`gh� gZijZ\e_gbx� kdhjhklb� ^\b`_gby� lhqdb� F�� <_ebqbgZ� kbeu�khijhlb\e_gby� \ha^moZ� ijyfh� ijhihjpbhgZevgZ� d\Z^jZlm� kdhjhklb� lhqdb� F�� kdhwnnbpb_glhf�ijhihjpbhgZevghklb�N��dhlhjuc�baf_gy_lky�k \ukhlhc�K ihe_lZ�lhqdb Fkh]eZkgh�ke_^mxs_fm�aZdhgm KHKNN ���� E�E  �]^_� �E !���b �E !���± ba\_klgu_�ihklhyggu_�
AZ^Zgb_GZibkZlv� ^bnn_j_gpbZevgu_� mjZ\g_gby�� hibku\Zxsb_� ^\b`_gb_� lhqdb� F��KhklZ\blv� ijh]jZffm� ^ey� W<F�� dhlhjZy� ih aZ^Z\Z_fuf� gZ� \oh^_� gZqZevguf� ^Zgguf�qbke_ggh� bgl_]jbjm_l� wlb� ^bnn_j_gpbZevgu_� mjZ\g_gby� �l�_�� qbke_ggh� j_rZ_l� aZ^Zqm�Dhrb���HibjZykv�gZ�wlm�ih^ijh]jZffm�knhjfbjh\Zlv�ijh]jZffm�^ey�W<F��dhlhjZy�ijb�ba\_klguo�agZq_gbyo P  ����d]�� ������  E E �ijb�wlhf�ij_^iheZ]Z_lky��qlh�\ukhlZ�Kbaf_jy_lky�\ f_ljZo��hij_^_ey_l�ih^�dZdbf�m]ehf� D d ]hjbahglm� �kf��jbk�����gZ^e_`bl�[jhkblv�k ih\_joghklb�a_feb�lhqdm�F��ijb^Z\�_c�gZqZevgmx�kdhjhklv�ih�fh^mex�jZ\gmx�f�k����  Q �� ^ey� lh]h�� qlh[u� lhqdZ� F �k lhqghklvx� f��r �� \_jgmeZkv� h[jZlgh� gZ�ih\_joghklv�a_feb�gZ�jZkklhygbb���df�hl�f_klZ�[jhkZgby��J_amevlbjmxsmx�ijh]jZffm�ke_^m_l� gZa\Zlv SXVKND�� >ey� ijh\_jdb� ^hklZlhqgh� ij_^klZ\blv� bkihegbfuc� nZce�SXVKND�H[H�

Jbk���



<gbfZgb_���< ijh]jZff_� SXVKND�g_� lj_[m_lky�ij_^mkfZljb\Zlv� \\h^�bkoh^guo�^Zgguo�� lZd�dZd�wlb� ^Zggu_� ba\_klgu�� <u\h^� j_amevlZlh\� jZ[hlu� ijh]jZffu� SXVKND� gZ^e_`bl�hj]Zgbah\Zlv� gZ� wdjZg� dhfivxl_jZ�� Ijb� wlhf�� ^hklZlhqgh� \u\_klb� lhevdh� gZc^_ggu_�ijh]jZffhc� agZq_gby� �\ jZ^bZgZo�� bkdhfh]h� m]eZ� D �ke_^bl_� aZ� l_f�� qlh[u� m]he� Dhlkqblu\Zeky� lZd�� dZd� wlh� mdZaZgh� gZ� jbkmgd_���@_eZl_evgh� lZd`_� \u\_klb� gZ� wdjZg�djZldbc�l_dkl��ihykgyxsbc�ihemq_ggu_�j_amevlZlu��GZ�hkgh\_�wlhc�bgnhjfZpbb�`xjb�[m^_l� hp_gb\Zlv� ijZ\bevghklv� jZ[hlu� ijh]jZffu� SXVKND�� L_dkl� ijh]jZffu�jZkkfZljb\Zlvky�g_�[m^_l�Ijbf_qZgb_Z��@_eZxsb_�fh]ml�ij_^mkfhlj_lv�\ ijh]jZff_� SXVKND� ]jZnbq_kdmx�beexkljZpbx�jZ[hlu�wlhc�ijh]jZffu��GZijbf_j��bah[jZ`_gb_�fh^_ebjm_fuo�ijh]jZffhc�ljZ_dlhjbc�ihe_lZ�lhqdb�F��Wlh�[m^_l�hp_gb\Zlvky�`xjb�^hihegbl_evgufb�[ZeeZfb�[�� �@_eZl_evgh�� qlh[u� \j_fy�� lj_[m_fh_� ^ey� jZ[hlu� ijh]jZffu� SXVKND�� [ueh� g_�kebrdhf� [hevrbf� \ jZamfguo� ij_^_eZo�� \ kZfhf� djZcg_f� kemqZ_� hgh� g_� ^he`gh�ij_\urZlv��� fbgml�
A:>:Q: �����9,17������[Zeeh\�

F_oZgbq_kdZy�kbkl_fZ�khklhbl�ba�^\mo�l_e�± fZl_jbZevghc�ih\_joghklb�:� dhlhjZy�ij_^klZ\ey_l� kh[hc� dmkhd� \bglh\hc� ih\_joghklb�� b fZl_jbZevghc�lhqdb�F� dhlhjZy�^\b`_lky�ih�ih\_joghklb �kf��jbk�����

Jbk���< PBEBG>JBQ?KDHC�KBKL?F?�DHHJ>BG:L�IH<?JOGHKLV�:HIBKU<:?LKY�KHHLGHR?GBYFB�
�� MS N] ��� SdMd �� 5U5 dd �]^_�N ± rZ]�\bglZ� �N�!�����5� ± jZ^bmk�\gmlj_gg_c�\bglh\hc�ebgbb� �5��!�����5� ± jZ^bmk�\g_rg_c�\bglh\hc�ebgbb��5��!�5����HgZ�bf__l�hlghkbl_evgh�\_jlbdZevghc�hkb�] fhf_gl�bg_jpbb� - b fh`_l� [_a� lj_gby� \jZsZlvky� \hdjm]� wlhc� hkb� �l_dms__� iheh`_gb_�ih\_joghklb� : hij_^_ey_lky� m]ehf� - ��� LhqdZ�F bf__l� fZkkm� P� b fh`_l [_a� lj_gby�kdhevablv�ih�ih\_joghklb�: �l_dms__�iheh`_gb_�lhqdb�F gZ�ih\_joghklb�: hij_^_ey_lky�jZ^bmkhf� Uf b m]ehf� fM ���Ijb� wlhf� ij_^iheZ]Z_lky�� qlh� gZ� kbkl_fm� �:��F�� gZeh`_gZ�k\yav�� \ kbem� dhlhjhc� lhqdZ�F g_� fh`_l� ihdbgmlv� ih\_joghklv� : ihdZ� g_� \uc^_l� gZ�]jZgbqguc�dhglmj�wlhc�ih\_joghklb�

AZ^Zgb_��GZibkZlv� mjZ\g_gby�� hibku\Zxsb_� ^\b`_gb_� ^Zgghc� f_oZgbq_kdhc� kbkl_fu��gZijbf_j�� \ nhjf_� mjZ\g_gbc� EZ]jZg`Z� \lhjh]h� jh^Z��� HibjZykv� gZ� wlb� mjZ\g_gby��
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khklZ\blv�ijh]jZffm�^ey�W<F��dhlhjZy��ih�aZ^Z\Z_fuf�gZ�\oh^_�iZjZf_ljZf �N� 5�� 5�� -�P�� b gZqZevghfm� khklhygbx� kbkl_fu� � ��fhfhfhfh ����� --MM ���UU �� \ fhf_gl� \j_f_gb� W�  � ���qbke_ggh� fh^_ebjm_l� ^\b`_gb_� ^Zgghc� f_oZgbq_kdhc� kbkl_fu�� Ijb� wlhf�� ijh]jZffZ�^he`gZ�hklZgh\blv ijhp_kk�fh^_ebjh\Zgby�\ lhl�fhf_gl��dh]^Z�kh]eZkgh�\uqbke_gbyf�lhqdZ�F \i_j\u_� hdZ`_lky� aZ� ij_^_eZfb ih\_joghklb� :��Ijh]jZffm� ke_^m_l� gZa\Zlv�YLQWB���>ey�ijh\_jdb�^hklZlhqgh�ij_^klZ\blv�bkihegbfuc�nZce�YLQWB��H[H�
<gbfZgb_���Z��Ijh\_jdZ�jZ[hlu�ijh]jZff� YLQWB���ij_^klZ\e_gguo�mqZklgbdZfb�dhfivxl_jgh]h�dhgdmjkZ��[m^_l�ijh\h^blvky�gZ hkgh\_�ih^]hlh\e_gguo�`xjb�l_klh\��L_klu�\dexqZxl�\k_[y� gZ[hj� bkoh^guo� ^Zgguo�� Ihwlhfm�� \ ijh]jZff_� gZ^e_`bl� ij_^mkfhlj_lv� \\h^�bkoh^guo�^Zgguo�eb[h�k deZ\bZlmju��k \u\h^hf�gZ�wdjZg�khhl\_lkl\mxsbo�ihykgyxsbo�aZijhkh\��eb[h�ij_^mkfhlj_lv�kqblu\Zgb_�wlbo�^Zgguo�ba�l_dklh\h]h�nZceZ��bf_xs_]h�ke_^mxsmx�kljmdlmjm���y kljhdZ� N�����5����� 5������� -������P��y kljhdZ��Ufh fhU� fhM fhM� �- �-��a^_kv�kbf\he ��������hagZqZ_l��ijh[_e���GZijbf_j��nZce�k bkoh^gufb�^Zggufb�fh`_l�[ulv�lZdbf�������������������������������������������������������< IHKE?>G?F�KEMQ:?�KE?>M?L�<U<?KLB�G:�WDJ:G�DHFIVXL?J:�A:IJHK��± �<<?>BL?�BFY�N:CE:�BKOH>GUO�>:GGUO"��AZf_qZgb_��<u[hj�kihkh[Z�hj]ZgbaZpbb�\\h^Z�bkoh^guo�^Zgguo� �k deZ\bZlmju�beb�ba�nZceZ��g_�[m^_l�\ebylv�gZ�hp_gdm�ijh]jZffu�[� <u\h^�j_amevlZlh\�ijh]jZffu�YLQWB��gZ^e_`bl�hj]Zgbah\Zlv�ke_^mxsbf�h[jZahf��GZ�wdjZg�dhfivxl_jZ�beb�\ kha^Z\Z_fuc�ijh]jZffhc�YLQWB��l_dklh\uc�nZce UHVXOWB��W[W�ihkljhqgh� \u\h^ylky� iheh`_gby� kbkl_fu� � -M �� ffU �� \ fhf_glu� \j_f_gb� W�� gZqbgZy� kfhf_glZ�W� �W�  ����b ^Ze__��k rZ]hf�ih�\j_f_gb�G� �������g_aZ\bkbfh�hl�\u[jZggh]h�rZ]Z�qbke_ggh]h� bgl_]jbjh\Zgby� khhl\_lkl\mxsbo� ^bnn_j_gpbZevguo� mjZ\g_gbc���GZijbf_j��lZ[ebpZ�\u\h^bfuo�ijh]jZff�YLQWB��j_amevlZlh\�^he`gZ�\u]ey^_lv�ijbf_jgh�lZd�W  ��������������UB0  �
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�^he`gu klhylv�j_amevlZlu�\uqbke_gbc��< ihke_^gxx�kljhdm�wlhc�lZ[ebpu�\u\h^ylky�fhf_gl�\j_f_gb� WBHQG b khhl\_lkl\mxs__� _fm�iheh`_gb_�kbkl_fu��^ey�dhlhjuo�ijh]jZffZ�\i_j\u_�hij_^_ebeZ��qlh� lhqdZ�F m`_�gZoh^blky� aZ�ij_^_eZfb�ih\_joghklb�:��Ijh\_jdZ�ijZ\bevghklb�jZ[hlu�ijh]jZffu�YLQWB��[m^_l�hkms_kl\eylvky�`xjb� iml_f� kjZ\g_gby� j_amevlZlh\�� \u\h^bfuo� wlhc� ijh]jZffhc� \ hl\_l� gZ� l_klh\u_�bkoh^gu_�^Zggu_ k wlZehggufb�agZq_gbyfb��^himklbfuf�[m^_l�kqblZlvky�hldehg_gb_�hl�wlZehgZ�g_�[he__�q_f�\ ������L_dkl�ijh]jZffu�jZkkfZljb\Zlvky�g_�[m^_l�AZf_qZgb_ ���Ijb�\u\h^_�j_amevlZlh\�\uqbke_gbc�ke_^bl_�aZ�l_f��qlh[u�m]eu� fM bhlkqblu\Zebkv�lZd��dZd�wlh�mdZaZgh�gZ�jbk�����AZf_qZgb_ ���?s_�jZa�h[jZsZ_f�\gbfZgb_ gZ�lh��qlh rZ] ih�\j_f_gb�^ey�qbke_ggh]h�bgl_]jbjh\Zgby ^bnn_j_gpbZevguo�mjZ\g_gbc��hibku\Zxsbo�^\b`_gb_�kbkl_fu��:��F��\u[bjZ_lky� j_rZxsbf� aZ^Zqm� kZfhklhyl_evgh�� lZd� qlh[u� h[_ki_qblv� lj_[m_fmx�lhqghklv� fh^_ebjh\Zgby�� H^gZdh�� dZd� [ueh� mdZaZgh� \ur_�� j_amevlZlu� l_dmsbo�\uqbke_gbc� �hl� W��  � ��� WBHQG�� \u\h^ylky� ebrv ^ey� l_o� fhf_glh\� \j_f_gb�� dhlhju_�hlebqZxlky�^jm]�hl�^jm]Z�gZ�\_ebqbgm�G  ������



AZ^Zgb_��>Zgu� dhgdj_lgu_� iZjZf_lju� f_oZgbq_kdhc� kbkl_fu� �:F������������� ��     S P-55N ��Ba\_klgh��qlh�\ gZqZevguc�fhf_gl�\j_f_gb�W�� ���\bglh\Zy�ih\_joghklv�: gZoh^blky�\ ihdh_� ��� ��  - - � ��GZ�ih\_joghklb�: aZ^Zgu�^\Z�iheh`_gby�±�������� ���  M U3 ������ ���  M U3 �� < fhf_gl� \j_f_gb� W�  � �� lhqdZ� F gZoh^blky� \iheh`_gbb 3��� �Ufh  � U��� �fh M M ���Ijb�wlhf��gZqZevgu_� agZq_gby� fhU� b fhM� Zijbhjb�g_�ba\_klgu�� ba\_klgh� lhevdh�� qlh� lhqdZ� F \ fhf_gl� \j_f_gb� W��  � �� bf__l� gZqZevgmx�kdhjhklv��ih�fh^mex�jZ\gmx�Y�  ����Lj_[m_lky�khklZ\blv�ijh]jZffm�^ey�W<F��dhlhjZy�ijb� wlbo� dhgdj_lguo� qbkeh\uo� ^Zgguo� kgZqZeZ� hij_^_ey_l� dZdbfb� ^he`gu [ulv�gZqZevgu_�agZq_gby� fhU� b fhM� ^ey�lh]h��qlh[u�\ oh^_�ihke_^mxs_]h�^\b`_gby�kbkl_fu��:��F��lhqdZ�F��ij_`^_�q_f�ihdbgmlv�ih\_joghklv�:��ijhreZ�q_j_a�iheh`_gb_�J���Z aZl_f�fh^_ebjm_l� khhl\_lkl\mxs__� ^\b`_gb_� kbkl_fu� �:�� F��� >Zggmx� ijh]jZffm� ke_^m_l�gZa\Zlv�YLQWB���>ey�ijh\_jdb�^hklZlhqgh�ij_^klZ\blv�bkihegbfuc�nZce�YLQWB��H[H�AZf_qZgb_�� Ihkdhevdm� \uqbke_gby� gZ� dhfivxl_j_� y\eyxlky� ijb[eb`_ggufb�� lh�mkeh\b_�ijhoh`^_gby�lhqdb�F q_j_a�iheh`_gb_�J� ^hklZlhqgh�kqblZlv�ihiZ^Zgb_�lhqdb�F \ hdj_klghklb ^�U��M ��� ���� �U ��U ��U� ������� ���� �M �M � ���� �M `�iheh`_gby�J��<gbfZgb_����< ijh]jZff_� YLQWB�� g_� lj_[m_lky� ij_^mkfZljb\Zlv� \\h^� bkoh^guo� ^Zgguo�� lZd� dZd�wlb� ^Zggu_� ba\_klgu�� <u\h^� j_amevlZlh\� jZ[hlu� ijh]jZffu� YLQWB�� gZ^e_`bl�hj]Zgbah\Zlv� eb[h� gZ� wdjZg� dhfivxl_jZ�� eb[h� \ kha^Z\Z_fuc� ijh]jZffhc� YLQWB��l_dklh\uc� nZce� UHVXOWB��W[W�� Ijb� wlhf� \ i_j\mx� kljhdm� ke_^m_l� \u\_klb� gZc^_ggu_�ijh]jZffhc YLQWB��bkdhfu_�agZq_gby� fhU� b fhM� �W� �� GUB0���GW� �
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< ke_^mxsb_�kljhdb�lZ[ebpu��hibkZgghc�\ imgdl_�[��aZ^Zgby����lj_[m_lky�\u\_klb�j_amevlZlu� fh^_ebjh\Zgby� khhl\_lkl\mxs_]h� wlbf� agZq_gbyf� fhU� b fhM� ^\b`_gby�f_oZgbq_kdhc� kbkl_fu� �:�� F��� GZ� hkgh\_� wlhc� bgnhjfZpbb� `xjb� [m^_l� hp_gb\Zlv�ijZ\bevghklv�jZ[hlu�ijh]jZffu�YLQWB���L_dkl�ijh]jZffu�jZkkfZljb\Zlvky�g_�[m^_l�Ijbf_qZgb_�Z�� @_eZxsb_� fh]ml� ij_^mkfhlj_lv� \ ijh]jZffZo YLQWB�� b YLQWB�� ]jZnbq_kdh_�bah[jZ`_gb_�fh^_ebjm_fuo� wlbfb� ijh]jZffZfb� ^\b`_gbc� kbkl_fu� �:��F���GZijbf_j��bah[jZ`_gb_� \b^Z� k\_jom� gZ� hlghkbl_evgh_� ^\b`_gb_� lhqdb� F ih� ih\_joghklb� :��=jZnbq_kdZy� ih^^_j`dZ jZ[hlu� ij_^eZ]Z_fuo� mqZklgbdZfb� dhfivxl_jgh]h� dhgdmjkZ�ijh]jZff�[m^_l�hp_gb\Zlvky�`xjb�^hihegbl_evgufb�[ZeeZfb�[� @_eZl_evgh��qlh[u�\j_fy��lj_[m_fh_�^ey�jZ[hlu�ijh]jZffu� YLQWB�� �jZ\gh�dZd�b^ey� ijh]jZffu� YLQWB���� [ueh� g_� kebrdhf� [hevrbf� \ jZamfguo� ij_^_eZo�� \ kZfhf�djZcg_f�kemqZ_�hgh�g_�^he`gh�ij_\urZlv��� fbgml�A:>:Q: �

Jbk���
DZlmrdZ�khklhbl�ba�^\mo�h^bgZdh\uo�lhgdbo�^bkdh\�jZ^bmkZ�5�� f��gZkZ`_gguo�gZ�hkv�jZ^bmkZ�5�� f �kf��jbk�� ����LhgdZy�g_\_khfZy�g_jZkly`bfZy�gblv�gZfhlZgZ gZ�hkv�b



aZdj_ie_gZ�\ lhqd_�$��ihke_�q_]h�dZlmrdZ�hlims_gZ�ba�khklhygby�ihdhy�\ \_jlbdZevghc�iehkdhklb��kh\iZ^Zxs_c�k iehkdhklvx�jbkmgdZ��FZkkZ�dZlmrdb�jZ\gZ�P��d]��P_glj�fZkk�gZoh^blky�\ lhqd_�K��Fhf_gl�bg_jpbb�hlghkbl_evgh�hkb��ijhoh^ys_c�q_j_a�p_glj�fZkki_ji_g^bdmeyjgh�iehkdhklb�dZlmrdb��jZ\_g�-� d]�f���
AZ^Zgb_�������[Zeeh\�

GZibkZlv�mjZ\g_gby��hibku\Zxsb_�^\b`_gby�dZlmrdb��HibjZykv�gZ�wlb�mjZ\g_gby��khklZ\blv�ijh]jZffm�^ey�W<F��dhlhjZy�qbke_ggh�fh^_ebjm_l�^\b`_gb_�dZlmrdb�^h�l_o�ihj�� ihdZ� f_oZgbq_kdZy� dZjlbgZ� ^Zggh]h� y\e_gby� g_� klZg_l� ^hklZlhqgh� ykghc�� bhij_^_ey_l� ijb� wlhf�fZdkbfZevgh_� agZq_gb_� j_Zdpbb� gblb 7PD[��Bkoh^gufb� ^Zggufb�^ey�wlhc�ijh]jZffu�y\eyxlky�iZjZf_lju� �5���5�� P� -���Z lZd`_�^ebgZ�k\h[h^ghc�qZklb�gblb O���f �O� t 5�� b m]he�gZdehgZ�gblb�d \_jlbdZeb�M�� jZ^��\ gZqZevguc�fhf_gl�\j_f_gb� W��  ��� Ijh]jZffm� ke_^m_l� gZa\Zlv GUXPB��� >ey� ijh\_jdb� ^hklZlhqgh�ij_^klZ\blv�bkihegbfuc�nZce�GUXPB��H[H��AZf_qZgb_� �� Ijb� khklZ\e_gbb� ijh]jZffu� fh`gh� iheZ]Zlv�� qlh� gZqZevgh_� p_gljZ�fZkk�K gZoh^blky�gb`_�]hjbahglZeb��ijhoh^ys_c�q_j_a�lhqdm�:��b djhf_�lh]h��qlh� �M !�
�S� �AZf_qZgb_��� Mkdhj_gb_�k\h[h^gh]h�iZ^_gby�ijbgylv�jZ\guf�����f�k��<gbfZgb_��� Ijh\_jdZ� jZ[hlu� ijh]jZff� GUXPB��� ij_^klZ\e_gguo� mqZklgbdZfb�dhfivxl_jgh]h� dhgdmjkZ�� [m^_l� ijh\h^blvky� gZ� hkgh\_� ih^]hlh\e_gguo�`xjb� l_klh\��L_klu� \dexqZxl� \ k_[y� gZ[hj� bkoh^guo� ^Zgguo�� Ihwlhfm�� \ ijh]jZff_� gZ^e_`bl�ij_^mkfhlj_lv� \\h^� bkoh^guo� ^Zgguo� eb[h� k deZ\bZlmju�� k \u\h^hf� gZ� wdjZg�khhl\_lkl\mxsbo� ihykgyxsbo� aZijhkh\�� eb[h�ij_^mkfhlj_lv� kqblu\Zgb_� wlbo�^Zgguo�ba�l_dklh\h]h�nZceZ��bf_xs_]h�ke_^mxsmx�kljmdlmjm���y kljhdZ����5� 5� P -��y kljhdZ�����O� �M�a^_kv�kbf\he����������hagZqZ_l��ijh[_e���GZijbf_j��nZce�k bkoh^gufb�^Zggufb�fh`_l�[ulv�lZdbf�����������������< ihke_^g_f� kemqZ_� ke_^m_l� \u\_klb�gZ� wdjZg�dhfivxl_jZ� aZijhk�� ± �<\_^bl_�bfy�nZceZ�bkoh^guo�^Zgguo"�AZf_qZgb_� <u[hj�kihkh[Z�hj]ZgbaZpbb�\\h^Z�bkoh^guo�^Zgguo� �k deZ\bZlmju�beb�ba�nZceZ��g_�[m^_l�\ebylv�gZ�hp_gdm�ijh]jZffu�<u\h^� j_amevlZlh\� jZ[hlu� ijh]jZffu� GUXPB�� gZ^e_`bl� hj]Zgbah\Zlv� gZ� wdjZg�dhfivxl_jZ� �beb� \ kha^Z\Z_fuc� ijh]jZffhc� GUXPB�� l_dklh\uc�nZce� UHVXOWB��W[W���Ijb�wlhf�^hklZlhqgh�\\_klb�lhevdh�gZc^_ggu_�ijh]jZffhc�bkdhfh_�agZq_gb_�fZdkbfZevghc�\_ebqbgu�j_Zdpbb gblb� PD[L ��Z lZd`_�fhf_gl�\j_f_gb�W
�b khhl\_lkl\mxs__�iheh`_gb_�dZlmrdb��dhhj^bgZlu��[ 
K ���\
K ��__ p_gljZ�fZkk���dh]^Z�\i_j\u_�^hklb]Z_lky�wlh�agZq_gb_�j_Zdpbb� gblb PD[L �� Djhf_� lh]h�� `_eZl_evgh� \u\_klb� djZldbc� l_dkl�� ihykgyxsbc�ihemq_ggu_� j_amevlZlu�� Ijh\_jdZ� ijZ\bevghklb� jZ[hlu� ijh]jZffu� GUXPB�� [m^_l�hkms_kl\eylvky� `xjb� iml_f� kjZ\g_gby� j_amevlZlh\�� \u\h^bfuo wlhc� ijh]jZffhc� \hl\_l� gZ� l_klh\u_� bkoh^gu_� ^Zggu_�� k wlZehggufb� agZq_gbyfb� �^himklbfuf� [m^_l�kqblZlvky�hldehg_gb_�hl�wlZehgZ�g_�[he__�q_f�gZ�������L_dkl�ijh]jZffu�jZkkfZljb\Zlvky�g_�[m^_l�

AZ^Zgb_��������[Zeeh\�



>Zgu�dhgdj_lgu_�iZjZf_lju�5�� �����f��5�� �����f��P� ���d]��-� ������d]�f�� Ba\_klgh��qlh�\ gZqZevguc�fhf_gl� \j_f_gb� W�  � �� ^ebgZ k\h[h^ghc� qZklb� gblb O�  � f��Lj_[m_lky�khklZ\blv�ijh]jZffm�^ey�W<F��dhlhjZy�ijb� wlbo�qbkeh\uo�^Zgguo�hij_^_ey_l�� ���ijb�dZdbo� agZq_gbyo� gZqZevgh]h� m]eZ� �M fZdkbfZevgZy� \_ebqbgZ� j_Zdpbb� gblb� 7PD[�^hklb]Z_fZy \� oh^_� ^\b`_gby� dZlmrdb�� [m^_l \ ^\Z� jZaZ� [hevr_� \_kZ� dZlmrdb� �klhqghklvx�r������� ���\ dZdhc�fhf_gl�\j_f_gb�W
 ijb�gZc^_gguo� �M ^hklb]Z_lky�wlh� fZdkbfZevgh_� agZq_gb_� j_Zdpbb� gblb� b dZdh\h� ijb� wlhf� iheh`_gb_� dZlmrdb��dhhj^bgZlu� � 
&[ � 
&\ ��__ p_gljZ�fZkk���>Zggmx�ijh]jZffm�ke_^m_l�gZa\Zlv� GUXPB���>ey�ijh\_jdb�^hklZlhqgh�ij_^klZ\blv�bkihegbfuc�nZce�GUXPB��H[H��<GBF:GB?��� < IJH=J:FF? '580B��G?�LJ?;M?LKY�IJ?>MKF:LJB<:LV�<<H>�BKOH>GUO�>:GGUO��L:D�D:D�WLB�>:GGU? M@?�BA<?KLGU��<U<H>�J?AMEVL:LH<�J:;HLU�IJH=J:FFU�'580B��G:>E?@BL�HJ=:GBAH<:LV�G:WDJ:G� DHFIVXL?J:� �EB;H� < KHA>:<:?FUC� IJH=J:FFHC� '580B��L?DKLH<UC� N:CE 5(68/7B��7;7��� IJB� WLHF� >HKL:LHQGH� <U<?KLB�G:C>?GGU?� IJH=J:FFHC AG:Q?GBY� �< J:>B:G:O�� BKDHFH=H� M=E:� �M�KE?>BL?� A:�L?F��QLH;U�M=HE� �M HLKQBLU<:EKY�L:D��D:D�MD:A:GH�G:JBK�� ��� B KHHL<?LKL<MXSB?� WLHFM �M AG:Q?GBY� <J?F?GB� 7
 BIHEH@?GB?� D:LMRDB� � 
&[ � 
&\ ��� @?E:L?EVGH� L:D@?� KG:;>BLV�<U<H>BFU?� J?AMEVL:LU� DJ:LDBFB� L?DKLH<UFB� IHYKG?GBYFB�� G:HKGH<?� WLHC� BGNHJF:PBB @XJB� ;M>?L� HP?GB<:LV� IJ:<BEVGHKLV�J:;HLU�IJH=J:FFU� '580B��� L?DKL�IJH=J:FFU J:KKF:LJB<:LVKY�G?�;M>?L�Ijbf_qZgb_Z�� @_eZxsb_� fh]ml� ij_^mkfhlj_lv� \ ijh]jZffZo� GUXPB�� b GUXPB�� ]jZnbq_kdh_�bah[jZ`_gb_� fh^_ebjm_fuo� wlhc� ijh]jZffhc� ^\b`_gbc� dZlmrdb�� Z lZd`_�� gZijbf_j��bah[jZ`_gb_� ]jZnbdZ� baf_g_gby� gZly`_gby� gblb� k l_q_gb_f� \j_f_gb� �^ey� GUXPB����]jZnbdZ� aZ\bkbfhklb� PD[L hl� �M �^ey� GUXPB���� =jZnbq_kdZy ih^^_j`dZ� jZ[hlu�ij_^eZ]Z_fuo�mqZklgbdZfb�dhfivxl_jgh]h�dhgdmjkZ�ijh]jZff�[m^_l�hp_gb\Zlvky�`xjb�^hihegbl_evgufb�[ZeeZfb��g_�[he__����[Zeeh\�^ey�dZ`^h]h�aZ^Zgby��[��@_eZl_evgh��qlh[u�\j_fy��lj_[m_fh_�^ey�jZ[hlu�ijh]jZffu�GUXPB���jZ\gh�dZd�b^ey� ijh]jZffu GUXPB���� [ueh� g_� kebrdhf� [hevrbf� \ jZamfguo� ij_^_eZo�� \ kZfhf�djZcg_f�kemqZ_�hgh�g_�^he`gh�ij_\urZlv ���fbgml�
A:>:Q: �

JZkkfhljbf� f_oZgbq_kdmx� kbkl_fm�� mkeh\gh� hibku\Z_fmx� ke_^mxsbf� h[jZahf��;jmkhd�F b lhq_qguc� ]jma�P kh_^bg_gu�g_\_khfuf�kl_j`g_f / �kf��jbk�� ����[jmkhd�Ffh`_l�[_a�lj_gby�kdhevablv�ih�[_kdhg_qgh�^ebgghc�]hjbahglZevghc�[Zed_�:��Kl_j`_gv�/fh`_l� \jZsZlvky� [_a� lj_gby� \hdjm]� hkb� i_ji_g^bdmeyjghc� iehkdhklb� jbkmgdZ� bijhoh^ys_c� q_j_a� p_glj� fZkk� K [jmkdZ� F�� F_oZgbq_kdZy� kbkl_fZ� kh\_jrZ_liehkdhiZjZee_evgh_� ^\b`_gb_� iZjZee_evgh� iehkdhklb� jbkmgdZ� �iehkdhklv� jbkmgdZ�\_jlbdZevgZ��p_glj�fZkk�K [jmkdZ�F b kl_j`_gv�/ ijbgZ^e_`Zl�wlhc�iehkdhklb���FZkku�[jmkdZ�F b ]jmaZ�P jZ\gu� khhl\_lkl\_ggh� ��� d]� b �� d]��>ebgZ� kl_j`gy� / jZ\gZ� �� f��Mkdhj_gb_�k\h[h^gh]h�iZ^_gby�ijbgylv�jZ\guf J� �����f�k��
Jbk� �



AZf_qZgb_� GZ�jbkmgd_�[ k ± ]hjbahglZevgZy�dhhj^bgZlZ�p_gljZ�fZkk�K [jmkdZ�F��M ±m]he�ih\hjhlZ�kl_j`gy�/��hlkqblu\Z_fuc�hl�\_jlbdZeb�
AZ^Zgb_�������[Zeeh\�

;jmkhd� F e_`bl� g_ih^\b`gh� gZ [Zed_� :�� < gZqZevguc� fhf_gl� \j_f_gb W� � ��dhhj^bgZlZ�[ Ç  ����f�� m]he M  �±���jZ^���b kl_j`gx�/ khh[sZ_lky�m]eh\Zy�kdhjhklv� M�  ����jZ^��k��� KhklZ\blv� ijh]jZffm�� qbke_ggh� fh^_ebjmxsmx� ^\b`_gb_� ^Zgghc� f_oZgbq_kdhc�kbkl_fu�gZ�hlj_ad_�\j_f_gb >���@���k��<oh^gu_�^Zggu_��fhf_gl�\j_f_gb�W�� >���@�<uoh^gu_� \_ebqbgu�� dhhj^bgZlZ� [Ç b m]he�M�� j_Zebah\Z\rb_ky� \ oh^_� ^\b`_gby� \fhf_gl�\j_f_gb�W�GZijbf_j��ijb�W� ������k��gZ�\uoh^_�ihemqZ_f��[Ç �������f��M  �������jZ^�>himklbfh_�hldehg_gb_�hl�wlZehgguo�agZq_gbc��r�����Ijh]jZffm�ke_^m_l�gZa\Zlv�]�� <j_fy�jZ[hlu�ijh]jZffu�]���g_�[he__����k�
Mq_[gh_ ba^Zgb_

HEBFIB:>GU?�A:>:QBIH L?HJ?LBQ?KDHC�F?O:GBD?G:�W<F
F_lh^bq_kdb_�mdZaZgby�

K h�k l�Z \�b l�_ e�v Ihih\ :g^j_c B\Zgh\bq
J_^Zdlhj <��G��Fb l j hn Z g h \ Z

Dhfivxl_jgh_�fZd_lbjh\Zgb_ F��:��Nb e Z l h \ h c
EJ�� �������hl��������������Iej � �������hl���������

Ih^ibkZgh�\ i_qZlv ����������NhjfZl���u�������=ZjgblmjZ�7LPHV��;mfZ]Z�hnk_lgZy��I_qZlv�hnk_lgZy�H[t_f�������mke��i_q��e��������mq��ba^��e��LbjZ`�����wda��K������
Ba^Zl_evkdh�iheb]jZnbq_kdbc�p_gljLZf[h\kdh]h�]hkm^Zjkl\_ggh]h�l_ogbq_kdh]h�mgb\_jkbl_lZ��������LZf[h\��Kh\_lkdZy�������d����
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	Â ñëåäóþùèå ñòðîêè òàáëèöû, îïèñàííîé â ïóíêòå á) çàäàíèÿ 1, òðåáóåòñÿ âûâåñòè ðåçóëüòàòû ìîäåëèðîâàíèÿ ñîîòâåòñòâóþùåãî ýòèì çíà÷åíèÿì  è  äâèæåíèÿ ìåõàíè÷åñêîé ñèñòåìû (À, Ì). Íà îñíîâå ýòîé èíôîðìàöèè æþðè áóäåò îöåíèâàòü ïðàâèëüíîñòü ðàáîòû ïðîãðàììû vint_2. Òåêñò ïðîãðàììû ðàññìàòðèâàòüñÿ íå áóäåò.
	Ïðèìå÷àíèå

	Äàíû êîíêðåòíûå ïàðàìåòðû R1 = 0,3 ì, R2 = 0,1 ì, m = 1 êã, J = 0,15 êã(ì2. Èçâåñòíî, ÷òî â íà÷àëüíûé ìîìåíò âðåìåíè t0 = 0 äëèíà ñâîáîäíîé ÷àñòè íèòè l0 = 1 ì. Òðåáóåòñÿ ñîñòàâèòü ïðîãðàììó äëÿ ÝÂÌ, êîòîðàÿ ïðè ýòèõ ÷èñëîâûõ äàííûõ îïðåäåëÿåò: 1) ïðè êàêèõ çíà÷åíèÿõ íà÷àëüíîãî óãëà  ìàêñèìàëüíàÿ âåëè÷èíà ðåàêöèè íèòè Tmax, äîñòèãàåìàÿ â õîäå äâèæåíèÿ êàòóøêè, áóäåò â äâà ðàçà áîëüøå âåñà êàòóøêè (ñ òî÷íîñòüþ (0,05);             2) â êàêîé ìîìåíò âðåìåíè t* ïðè íàéäåííûõ  äîñòèãàåòñÿ ýòî ìàêñèìàëüíîå çíà÷åíèå ðåàêöèè íèòè è êàêîâî ïðè ýòîì ïîëîæåíèå êàòóøêè (êîîðäèíàòû (, ) åå öåíòðà ìàññ). Äàííóþ ïðîãðàììó ñëåäóåò íàçâàòü drum_2. Äëÿ ïðîâåðêè äîñòàòî÷íî ïðåäñòàâèòü èñïîëíèìûé ôàéë drum_2.exe .
	ÂÍÈÌÀÍÈÅ!!! Â ÏÐÎÃÐÀÌÌÅ DRUM_2 ÍÅ ÒÐÅÁÓÅÒÑß ÏÐÅÄÓÑÌÀÒÐÈÂÀÒÜ ÂÂÎÄ ÈÑÕÎÄÍÛÕ ÄÀÍÍÛÕ, ÒÀÊ ÊÀÊ ÝÒÈ ÄÀÍÍÛÅ ÓÆÅ ÈÇÂÅÑÒÍÛ. ÂÛÂÎÄ ÐÅÇÓËÜÒÀÒÎÂ ÐÀÁÎÒÛ ÏÐÎÃÐÀÌÌÛ DRUM_2 ÍÀÄËÅÆÈÒ ÎÐÃÀÍÈÇÎÂÀÒÜ ÍÀ ÝÊÐÀÍ ÊÎÌÏÜÞÒÅÐÀ (ËÈÁÎ Â ÑÎÇÄÀÂÀÅÌÛÉ ÏÐÎÃÐÀÌÌÎÉ DRUM_2 ÒÅÊÑÒÎÂÛÉ ÔÀÉË RESULT_2.TXT). ÏÐÈ ÝÒÎÌ ÄÎÑÒÀÒÎ×ÍÎ ÂÛÂÅÑÒÈ ÍÀÉÄÅÍÍÛÅ ÏÐÎÃÐÀÌÌÎÉ ÇÍÀ×ÅÍÈß (Â ÐÀÄÈÀÍÀÕ) ÈÑÊÎÌÎÃÎ ÓÃËÀ  (ÑËÅÄÈÒÅ ÇÀ ÒÅÌ, ×ÒÎÁÛ ÓÃÎË  ÎÒÑ×ÈÒÛÂÀËÑß ÒÀÊ, ÊÀÊ ÓÊÀÇÀÍÎ ÍÀ ÐÈÑ. 3) È ÑÎÎÒÂÅÒÑÒÂÓÞÙÈÅ ÝÒÎÌÓ  ÇÍÀ×ÅÍÈß ÂÐÅÌÅÍÈ T È ÏÎËÎÆÅÍÈÅ ÊÀÒÓØÊÈ (, ). ÆÅËÀÒÅËÜÍÎ ÒÀÊÆÅ ÑÍÀÁÄÈÒÜ ÂÛÂÎÄÈÌÛÅ ÐÅÇÓËÜÒÀÒÛ ÊÐÀÒÊÈÌÈ ÒÅÊÑÒÎÂÛÌÈ ÏÎßÑÍÅÍÈßÌÈ. ÍÀ ÎÑÍÎÂÅ ÝÒÎÉ ÈÍÔÎÐÌÀÖÈÈ ÆÞÐÈ ÁÓÄÅÒ ÎÖÅÍÈÂÀÒÜ ÏÐÀÂÈËÜÍÎÑÒÜ ÐÀÁÎÒÛ ÏÐÎÃÐÀÌÌÛ DRUM_2. ÒÅÊÑÒ ÏÐÎÃÐÀÌÌÛ ÐÀÑÑÌÀÒÐÈÂÀÒÜÑß ÍÅ ÁÓÄÅÒ.
	ÇÀÄÀ×À 4


	Áðóñîê Ì ëåæèò íåïîäâèæíî íà áàëêå À. Â íà÷àëüíûé ìîìåíò âðåìåíè t= 0 êîîðäèíàòà x= 0 (ì), óãîë (  = –1 (ðàä.) è ñòåðæíþ L ñîîáùàåòñÿ óãëîâàÿ ñêîðîñòü  = 8 (ðàä./ñ). Ñîñòàâèòü ïðîãðàììó, ÷èñëåííî ìîäåëèðóþùóþ äâèæåíèå äàííîé ìåõàíè÷åñêîé ñèñòåìû íà îòðåçêå âðåìåíè [0,1], (ñ).
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