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=eZ\Z 9� Q_luj_om]hevgbdb� �� Fgh]hm]hevgbdb
����

':<?� '(%'� '%&' '$%)� '%)&� '&)'� '')(
����Ih nhjfme_ h kmff_ m]eh\ \uimdeh]h fgh]hm]hevgbdZ bf__f�Z� Q  �� qq  qq��� ���� ����������������Q �[� Q  �� qq qq��� ��� ����������������Q �\� Q  ��� q  qq�� ��� ������������������Q �]^_ Q² qbkeh m]eh\�
����Ih nhjfme_ h kmff_ m]eh\ \uimdeh]h fgh]hm]hevgbdZ bf__f�DQ  �Q � ������� ���  ���Q ± DQ� hldm^Z ke_^m_l�Q  D�������Z� D�  ��q� lh Q  �� [� D�  ��q� lh Q  ��\� D�  ���q� lh Q  ��
���� >Zgh� $%&' � q_luj_om]hevgbd�J$%&'  �kf  ��ff�$'!:< gZ �ff�$'!<K gZ �ff�$'!&' gZ �ff�:<� <K� &'� $'  "
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J_r_gb_�$'  [� lh]^Z &'  [ ± �� %&  [ ± �� $%  [ ± ��J$%&'  :< � <K � &' � $'���  [ � � � [ � � � [ � � � [� ��  �[� [  ��� ke_^h\Zl_evgh�$'  ��ff� &'  ��ff� <K  ��ff� :<  ��ff�Hl\_l� ��� ��� ��� ���
���� >Zgh�J$%&'  ��kf� <K!&' gZ �kf�<K�:< gZ �kf�$'!&' \ ljb jZaZ�:<� <K� &'� $'  "J_r_gb_�%&  [� lh]^Z $%  [ � �� &'  [ ± �� $'  ��[ ± ���J$%&'  :< � <K � &' � $'�[ � � � [ � [�� � ���[ � ��  ��� �[  ��� [  ��� ke_^h\Zl_evgh�<K  ��kf� &'  �kf� :<  ��kf� :'  ��Ff�Hl\_l� �� ��� ��� ���
���� >Zgh� $%&' � q_luj_om]hevgbd��:  �<  �K  �'��:  "J_r_gb_� ih nhjfme_ h kmff_ m]eh\ \uimdeh]h fgh]hm]hevgbdZbf__f� q  q��  �� ����������������Q �Ih mkeh\bx �:  �< �K �'� ke_^h\Zl_evgh� �: ���q��  ��q�Hl\_l� ����
���� >Zgh� $%&' � q_luj_om]hevgbd��:  �<  �K��'  ���q��:� �<� �K  "
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J_r_gb_��: � �< � �K � �'  ���q� �: � �< � �K � ���q  ���q�Imklv �:  �<  �K  [� lh]^Z �[  ���q � ���q� �o  ���q�o  ��q� ke_^h\Zl_evgh� �:  �<  �K  ��q�Hl\_l� ��q�
���� >Zgh� $%&' � q_luj_om]hevgbd��:��<��K��'  ���������:� �<� �K� �'  "
J_r_gb_��: � �< � �K � �'  ���q�imklv�:  o� lh]^Z�<  �o��K  �o��' �o� ke_^h\Zl_evgh�[ � �o � �o � �o  ���q� ��o  ����� o  ���� hldm^Z�$  ���� �%  � � ���  ���� �&  � � ���  ������'  � � ���  �����Hl\_l� ��q� ��q� ���q b ���q�

� �� IZjZee_eh]jZff b ljZi_pby
���� Z� >Zgh� $%&' � q_luj_om]hevgbd��<:K  �:K'��<K:  �':K�>hdZaZlv� :<K' ± iZjZee_eh]jZff>hdZaZl_evkl\h�JZkkfhljbf ':<K b 'K':�ih mkeh\bx� �%$&  �$&'� �$&%  � &$'� :K � h[sZy�ke_^h\Zl_evgh� ih klhjhg_ b ^\mf ijbe_`Zsbf d g_c m]eZf�':<K  'K':� hldm^Z� ba hij_^_e_gby jZ\guo lj_m]hevgbdh\�ke_^m_l� <K  :'�L� d� �<:K  �:K' � gZdj_kl e_`Zsb_ m]eu ijb iZjZee_evguoijyfuo <K b :' b k_dms_c :K� ke_^h\Zl_evgh� <K__$'�L�d� <K  $' b <K__$' �ba ��� lh ih ��fm ijbagZdm iZjZee_eh�]jZffZ :<K' ± iZjZee_eh]jZff� qlh b lj_[h\Zehkv ^hdZaZlv�
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[� >Zgh� $%&' � q_luj_om]hevgbd�:<__&'� �:  �K�>hdZaZlv� :<K' ± iZjZee_eh]jZff�
>hdZaZl_evkl\h�:<__&' �ih mkeh\bx�� ke_^h\Zl_evgh� ��  �� �gZdj_kl e_`Z�sb_��l� d� kmffZ m]eh\ lj_m]hevgbdZ jZ\gZ ���q� lh ��  ���JZkkfhljbf ':<' b 'K<'<' � h[sZy� ��  ��� ��  ��� ke_^h\Zl_evgh� ih klhjhg_ b ^\mfijbe_`Zsbf d g_c m]eZf ':<'  'K<'�ih hij_^_e_gbx jZ\guo lj_m]hevgbdh\ :<  K':<__K' b :<  K'� lh ih ��fm ijbagZdm iZjZee_eh]jZffZ:<K' ± iZjZee_eh]jZff� qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� J:<K'  ��kf�:<� <K  "
J_r_gb_�Z� :' ! :< gZ �kf�?keb $%  [� lh $'  [ � � b J:<K'  �� �:< � :'�� l�_���  ���o � �o � ���� �o  ��� o  ���� kf�:<  K'  [  ����kf� :'  <K  [ � �  ����kf�[� :' ! :< gZ �kf �$' ± $%  ���?keb $%  [� lh $'  [ � � b J:<K'  ���:< � :'�� l�_���  ���o � �o � ���� �o  ��� o  ��� kf�:<  K'  [  ���kf� :'  <K  [ � �  ����kf�\� :'!:< \ � jZaZ�?keb $%  [� lh $'  �[ b J:<K'  ���:< � :'�� l�_���  ���o � �o�� �o  ��� o  � kf�:<  K'  [  �kf� :'  <K  �[  ��kf����� >Zgh� :<K' � iZjZee_eh]jZff�J:<K'  ��kf��K  ��q� <GA&'� <G  ���kf�:<� <K  "
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J_r_gb_�Ih k\hckl\m iZjZee_eh]jZffZ�K  �:  ��q�Imklv ':<G ± ijyfhm]hevguc� ]^_ �+  �����:  ��q� ke_^h\Zl_evgh� <G  �� :<� l�_�:<  ��<G  �����  ��kf�J:<K'  ���:< � :'�� ��  ����� � $'�� �� � $'  ��� $'  ���Hl\_l� ��kf� ��kf����� >Zgh� J:<K' ± iZjZee_eh]jZff�:D ± [bkk_dljbkZ�:�<D  ��kf� DK  �kf�J:<K'  "J_r_gb_�l� d� $%&' ± iZjZee_eh]jZff� lh <K__$' b ��  �� �dZd gZdj_kle_`Zsb_����  �� �ih k\hckl\m [bkk_dljbku�� l�_� ��  ��� lh b ��  ���ke_^h\Zl_evgh ':<D ± jZ\gh[_^j_gguc� l�_�:<  <D  ��kf� Z l�d� $%  &'� lh K'  ��kf�<K  %.  �� � �  ��kf� %&  $'  ��kf�J:<K'  ���:< � :'�� J:<K'  ����� � ���  ����  ��kf�Hl\_l� ��kf����� >Zgh� :<K' ± iZjZee_eh]jZff�:? ± [bkk_dljbkZ�:�<?  �kf� ?K  ��kf�J:<K'  "J_r_gb_�l� d� $%&' iZjZee_eh]jZff� lh <K__$' b ��  �� �dZd gZdj_kle_`Zsb_����  �� �ih k\hckl\m [bkk_dljbku�� ke_^h\Zl_evgh� ��  ���agZqbl� ':<? ± jZ\gh[_^j_gguc� lh]^Z :<  <?  �kf�<K  � � ��  ��kf� $'  <K  ��kf�J:<K'  ���:< � :'�  ���� � ���  ����  ��kf�Hl\_l� ��kf�
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���� >Zgh� :<K' ± iZjZee_eh]jZff��:� �<� �K� �'  "
J_r_gb_�Z� �:  ��q�ih k\hckl\m m]eh\ iZjZee_eh]jZffZ��:  �K  ��q� �%  �'�l�d� �:��< ���q� lh �< ���q���q  ��q� ke_^h\Zl_evgh� �' ��q�Hl\_l� ��q� ��q� ��q� ��q�[� �: � �<  ��q�
®̄ q ��� q ��� �����%$ %$ � ®̄ q ����q ��q � ������� �� %% %$ � ®̄ q � ��q � ���� ��% %$ �
®̄ cq � cq � ���� �����%$ � �$  �&  ������c� �%  �'  �����c�
Hl\_l� ���q��c� ��q��c� ���q��c� ��q��c�\� �: � �K  ���q�ih k\hckl\m iZjZee_eh]jZffZ� �:  �K�ke_^h\Zl_evgh� �:  �K  ���q��  ��q��: � �<  ���q �k\hckl\h iZjZee_eh]jZffZ���<  ���q � ��q  ���q� �'  �<  ���q�Hl\_l� ��q� ���q� ��q� ���q�]� �:  ��<�ih k\hckl\m iZjZee_eh]jZffZ� �: � �<  ���q���< � �<  ���q� ��<  ���q� �<  ��q� �'  �%  �����:  ��%  ���q� �&  �$  �����Hl\_l� ���q� ��q� ���q� ��q� ^� _keb �K:'  ��q� �:K'  ��q��K:' � �:K' � �'  ���q��q� ��q � �'  ���q� �'  ���q��<  �'  ���q�ih k\hckl\m iZjZee_eh]jZffZ��: � �<  ���q� �: � ���q  ���q� �:  ��q� �K  �:  ��q�Hl\_l� ��q� ���q� ��q� ���q�
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���� >Zgh�1+A04� �01+  ��q�0+  �kf� +4  �kf�01� 04  "�0� �1  "
J_r_gb_�'01+ ± ijyfhm]hevguc� �0 � �1 � �+  ������0  ���� ± ��� ± ���  ����l� d� �1  ��q� lh01  �0+� 01  ���  �kf� 01  43  � kf��013  ��q � ��q  ���q� 04  � � �  �kf� 13  04  �kf�Hl\_l� 01  43  �kf� �F  �J  ��q�04  13  �kf� �1  �4  ���q�
���� >Zgh�<DA:K� '0A:K�>hdZaZlv� <F'D ±iZjZee_eh]jZff�
>hdZaZl_evkl\h�JZkkfhljbf ':<D b 'K'F:<  K'� $%__&' �ih ��fm ijbagZdm iZjZee_eh]jZffZ��:K ± h[sZy� ke_^h\Zl_evgh��  �� �dZd gZdj_kl e_`Zsb_ m]euijb :<__&' b k_dms_c :K��agZqbl� ':<D  'K'0 �ih ]bihl_gma_ b hklj� m]em��lh]^Z <D  0' �ba hij_^_e_gby jZ\guo lj_m]hevgbdh\��JZkkfhljbf 'K<F b ' $'.�$'  K<� $'___&% �ih ��fm ijbagZdm iZjZee_eh]jZffZ��:K ± h[sZy� ke_^h\Zl_evgh� ��  �� �dZd gZdj_kl e_`Zsb_ m]euijb :'__%& b k_dms_c :K�� ke_^h\Zl_evgh�'$'.  'K<F �ih ]bihl_gma_ b hkljhfm m]em��ke_^h\Zl_evgh� .'  <F�<D  0'� .'  <F� agZqbl�%0'. ± iZjZee_eh]jZff� q�l�^�
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���� >Zgh�F�:<� 1�<K� J�K'� 4�:'�:F  KJ� %1  '4�%0  '3� 1&  4$�>hdZaZlv� :<K'� 0134 ±iZjZee_eh]jZffu�
>hdZaZl_evkl\h�<K  %1 � 1&  '4 � 4$  $'� %&  $'�:<  :F �F<  3& � '3  '&� $%  '&�ke_^h\Zl_evgh� :<K' ± iZjZee_eh]jZff�L� d� :<&' ± iZjZee_eh]jZff� lh ih k\hckl\m iZjZee_eh]jZffZ�:  �K� �<  �'�JZkkfhljbf ':F4 b '&31�:F  KJ� $4  K1� �:  �K�agZqbl� '$04  '&31 �ih � klhjhgZf b m]em f_`^m��ke_^h\Zl_evgh� 04  13�JZkkfhljbf '43' b '0%1�0%  '3� %1  4'� �<  �'�ke_^h\Zl_evgh� '0%1  '43' �ih � klhjhgZf b m]em f_`^m��ke_^h\Zl_evgh� 01  43�04  13� 01  43� lh]^Z0134 ± iZjZee_eh]jZff� q�l�^�
���� >Zgh� H�:  H�<�:<  H�H��>hdZaZlv� :<__H�H��

>hdZaZl_evkl\h� ih mkeh\bxH�:  H�<� :<  H�H��ke_^h\Zl_evgh� :<H�H� ± iZjZee_eh]jZff�agZqbl� :<__H�H��$+ K ± \ukhlZ iZjZee_eh]jZffZ� 5 d Kd�� ]^_ 5 ± jZ^bmk dhe_kZ�?keb K  5 � lh $%2�2� ± ijyfhm]hevgbd�_keb K  �� lh $% b H�H� e_`Zl gZ h^ghc ijyfhc�

K
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����

>Zgh� :��H:� <��H<�K��HK� '��H'� ::�  :�H� <<�  <�H�KK�  K�H� ''�  '�2�>hdZaZlv� :�<�K�'� ± iZjZee_eh]jZff>hdZaZl_evkl\h�:<K' ± iZjZee_eh]jZff� ke_^h\Zl_evgh� ih k\hckl\m ^bZ]hgZe_ciZjZee_eh]jZffZ� :H  HK� <H  H'�:�H  �� :H b K�H  �� HK� ke_^h\Zl_evgh� :�H  K�H�
<�H  �� H< b '�H  �� H'� ke_^h\Zl_evgh� %�H  '�H�<�'��:�K�  H� :�H  K�H� %�H  '�H�ke_^h\Zl_evgh� :�<�K�'� ± iZjZee_eh]jZff� q�l�^�
����

>Zgh�J4 �<'� 3%  4'�>hdZaZlv� :3K4 ± iZjZee_eh]jZff�>hdZaZl_evkl\h�JZkkfhljbf ':<3 b 'K'4� ih ijbagZdm iZjZee_eh]jZffZ:<  K' b $%__&'�%3  4'� ��  ��� �gZdj_kl e_`Zsb_ m]eu ijb i_j_k_q_gbb:<__&' k k_dms_c %'��l�_� ':<J  'K'4 �ih � klhjhgZf b m]em f_`^m��ke_^h\Zl_evgh� :J  &4�:gZeh]bqgh� q_j_a '<JK b ':'4 ihemqbf JK  $4�:J  &4� JK  $4� ke_^h\Zl_evgh� ih ijbagZdm:3K4 ± iZjZee_eh]jZff� q�l�^�
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���� >Zgh�(�:<� :(  (<�)�K'� &)  )'�>hdZaZlv� ()__$'�
>hdZaZl_evkl\h�Imklv ( ± k_j_^bgZ $%� Ijh\_^_f ijyfmx ()__$'__%&� LhqdZ ) ±k_j_^bgZ &' ih l� NZe_kZ� >hdZ`_f� qlh () ± _^bgkl\_gguc�Q_j_a lhqdb ( b ) fh`gh ijh\_klb lhevdh h^gm ijyfmx �Zdkbh�fZ�� l�_� hlj_ahd� kh_^bgyxsbc k_j_^bgu [hdh\uo klhjhg ljZi_�pbb $%&' iZjZee_e_g hkgh\Zgbyf� q�l�^�
���� >Zgh��:  ��q� �K  ���q��<  "�'  "
J_r_gb_�$'__<K� �: � �<  ���q� ��q ��<  ���q� �<  ���q��K � �'  ���q� ���q � �'  ���q� �'  ��q�Hl\_l� ���q� ��q�
���� >Zgh�:<  K'�>hdZaZlv� �� �:  �'� �<  �K��� :K  <'�
>hdZaZl_evkl\h�Ijh\_^_f K?__:<�:<K? ± iZjZee_eh]jZff� l�_� :<__&(� ke_^h\Zl_evgh� ��  �� dZdkhhl\_lkl\_ggu_�l� d� '?K' ± jZ\gh[_^j_gguc� lh ��  ��� b� ke_^h\Zl_evgh���  ��� l� _� �:  �'�

$
% &

'
( )
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:'__<K� �: � �<  ���q� �'��K  ���q��<  ���q ��:� �K  ���q � �'�l�d� �$  �'� lh �<  �K�JZkkfhljbf ':<' b ''K:� :<  K'� $' ± h[sZy��:  �'� ke_^h\Zl_evgh� ':<'  ''&$ �ih � klhjhgZf b m]emf_`^m gbfb�� ke_^h\Zl_evgh� %'  :K����� >Zgh�Z� �:  �'��<  �K�[� :K  <'�>hdZaZlv� :<  K'�>hdZaZl_evkl\h�Z�ijh\_^_f <<�A:'� &&�A$'�<KK�<� ± ijyfhm]hevgbd�JZkkfhljbf ':<<� b 'K'&��<<� K&� �ba ijyfhm]hevgbdZ <KK�<��� �:  �'� ke_^h\Zl_evgh�':<<�  'K'&� �ih dZl_lm b hkljhfm m]em�� ke_^h\Zl_evgh�:<  K'� qlh b lj_[h\Zehkv ^hdZaZlv�[� JZkkfhljbf ':KK� b ''%%�:K  <'� KK�  %%�� ke_^h\Zl_evgh� ':KK�  ''%%� �ih dZl_lm b]bihl_gma_�� ke_^h\Zl_evgh� :K�  %�'�:<�  $&� � <�&�� &�'  %�' � <�&�� ke_^h\Zl_evgh :<�  &�'JZkkfhljbf ':<<� b ''&&��<<�  K&�� :<�  '&�� ke_^h\Zl_evgh� ':<<�  ''&&� �ih ^\mfdZl_lZf�� ke_^h\Zl_evgh� :<  K'� q�l�^�
���� >Zgh��:  ��q� :<  K'��<� �K� �'  "
J_r_gb_�ljZi_pby $%&' jZ\gh[_^j_ggZy� ke_^h\Zl_evgh� �:  �'  ��q�Z �<  �K��: � �<  ���q� �<  ���q � ��q  ���q� �K  �<  �����Hl\_l� ���q� ���q� ��q�
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���� Mkeh\b_ aZ^Zqb knhjfmebjh\Zgh g_�dhjj_dlgh� >hdZaZl_evkl\h g_\hafh`�gh�
Ijbf_j� Imklv 6 ± iehsZ^v iZjd_lghc iebldb \ \b^_ jZ\gh�[_^j_gghc ljZi_pbb� 6� ± g_dZy iehsZ^v� h]jZgbq_ggZy kl_gZfb�Lh]^Z ijb 6!6� iZjd_l meh`blv g_evay�

���� >Zgh��'  ��q� $'  E�%&  D� �:  D�Z� :<  "[� K'  "J_r_gb_�Z� Z  �kf� E  �kf� D  ��qijh\_^_f� <<�A$'� $%�  $' ± '%��:<�  � � �  �kf� \ ':<<� �:  ��q �ih mke��� lh �<  ��q� ke_�^h\Zl_evgh� :<�  �� :< �k\hckl\h ijyfhm]hevgh]h lj_m]hevgb�dZ�� l�_� :<  ���  �kf�Hl\_l� �kf�[� _keb Z  ��kf� E  ��kf� D  ��q� :<�  $' ± '%�:<�  �� � ��  �kf� ke_^h\Zl_evgh &'  �kf �k\hckl\h ijyfh�m]hevgbdZ��Hl\_l� �kf����� $%&'� $'c%&� $%'cc&�Ihkljh_gb_��� Kh_^bgbf lhqdb :� <� K hlj_adZfb�ihemqbf ':<K��� ijh\_^_f ijyfu_ O�__<K� O�__:<� O�__:K�� O��O�  '� O��O�  'c� O��O�  'cc�:<K'� :'c<K� :<'ccK ± bkdhfu_ iZ�jZee_eh]jZffu�
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Ke_^h\Zl_evgh� fh`gh ihkljhblv � iZjZee_eh]jZffZ� m^h\e_l\h�jyxsb_ ^Zgghfm mkeh\bx�
����>Zgh�

Ihkljhblv� :<K' ± iZjZee_eh]jZfflZdhc� qlh�:<  3�4�� K  3�4�� �:  �KN�
:gZeba� Ihkljh_gb_�

�� ihkljhbeb�:  �KN� :<  3�4���� \hkklZgh\beb i_ji_g^bdmeyj \ lhqd_ < d emqm :<�%1A:<� %1A3�4���� q_j_a 1 ijh\_^_f ijyfmx O__:<��� O�K  '� hl ' hleh`bf hlj_ahd� jZ\guc 3�4� � '&  3�4���� kh_^bgbf <K� ihemqbeb :<K' ± iZjZee_eh]jZff�
����
Z� >Zgh�Ihkljhblv� :<K' ± jZ\gh[_^j_ggmx ljZi_pbx� lZdmx� qlh$' ± hkgh\Zgb_� :< ± [hdh\Zy klhjhgZ�Ihkljh_gb_���hlj_ahd $'� �� �:��� :<� gZ klhjhg_ m]eZ� �� �'  �K��� '&  :<��� :<K' ± bkdhfZy ljZi_pby�[� >Zgh�Ihkljhblv� :<K' ± jZ\gh[_^j_ggmx ljZi_pbx� ]^_<K ± f_gvr__ hkgh\Zgb_� :< ± [hdh\Zy klhjhgZ� %' ± ^bZ]hgZev�
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��

IeZgu ihkljh_gby��� hlj_ahd %&��� hdjm`ghklb k p_gljhf \ < b K b jZ�^bmkZf :<��� hdjm`ghklv k p_gljhf \ < b jZ^bm�khf <'��� IhiZjgh_ i_j_k_q_gb_ wlbo hdjm`ghkl_c ^Zkl lhqdb : b H��� :<K' ± jZ\gh[_^j_ggZy ljZi_pby�Ihkljh_gb_ \hafh`gh lhevdh lh]^Z� dh]^Z ba hlj_adh\ %&� $% b%' fh`gh ihkljhblv lj_m]hevgbd�
����>Zgh�
Ihkljhblv� :<K' ± ijyfhm]hevgmx ljZi_pbx lZdmx� qlh K<�$' ± hkgh\Zgby� %' ± f_gvrZy [hdh\Zy klhjhgZ�IeZg ihkljh_gby��� hlj_ahd <K��� %'A<K��� q_j_a ' ijh\_^_f O__<K��� '$�O��� ihemqZ_f ljZi_pbx $%&'�

� �� Ijyfhm]hevgbd� jhf[� d\Z^jZl
���� >Zgh� :<K' � iZjZee_eh]jZff�:  ��q�>hdZaZlv� :<K' � ijyfhm]hevgbd�
>hdZaZl_evkl\h�:<K' � iZjZee_eh]jZff� ke_^h\Zl_evgh� :<  &'� <K  $'��:  �K  ��q� �<  �'�L� d� �: � �<  ���q� lh �<  ���q � ��q  ��q�L�_� \ :<K' klhjhgu ihiZjgh jZ\gu� \k_ m]eu ijyfu_� agZqbl�:<K' ± ijyfhm]hevgbd�
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���� >Zgh��:  �<  �K  �'  ��q�>hdZaZlv� :<K' ± ijyfhm]hevgbd�
>hdZaZl_evkl\h��: � �<  ���q��:� �< ± h^ghklhjhggb_ ijb :' b <& b k_dms_c :<�ke_^h\Zl_evgh :'__<&�ZgZeh]bqgh� $%__&'� �%� �& ± h^ghklhjhggb_ ijb &'� $% b k_�dms_c <K�:'__%&� :<__&'� ke_^h\Zl_evgh� :<K' � iZjZee_eh]jZff��:  �<  �K  �'  ��q� ke_^h\Zl_evgh� :<K' � ijyfhm]hev�gbd� q�l�^�
���� >Zgh�:? ± [bkk_dljbkZ�:�J:<K' � "
J_r_gb_�Z� ?�<K� <?  ����kf� ?K  ����kf�ba mkeh\by��  ��� ��  ��� ��  �� �l�d� $'__<K�� agZqbl�':<? ± jZ\gh[_^j_gguc b :<  <?  ����kf<K  <? � ?K� <K  ���� � ����  �����kf� $'  <K  �����kf�J:<K'  ���:< � $'��J:<K'  ������� � ������  �����kf�Hl\_l� �����kf� ?�'K� &?  ���^f� ?'  ���^f�':?' ± jZ\gh[_^j_gguc �l� d� ��   ���� ke_^h\Zl_evgh� $'  ('  ���^f�K'  &? � ?'  ��� � ���  ���^f�J:<K'  ���:' � &'��J:<K'  ������ � ����  ����^f�Hl\_l� ����^f�
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��

����
>hdZaZlv� ' :H' b ':H< ±± jZ\gh[_^j_ggu_�

>hdZaZl_evkl\h�:<K' ± ijyfhm]hevgbd� ke_^h\Zl_evgh� ih k\�\Zf ijyfhm]hev�gbdZ :K  <'� <H  H'� :H  HK� l�_� :H  HK  H<  H'� agZ�qbl ':H' b ':H< ± jZ\gh[_^j_ggu_ �ih hij_^_e_gbx�� l� d� :H H' b :H  H<�
���� >Zgh�:K�<'  H��K:'  ��q�:K  ��kf�J:H<  "J_r_gb_�':K' ± ijyfhm]hevguc �ih mke����:  ��q� agZqbl� K'  �� :K  �� ���  �kf� :<  &'  �kf�
:H  �� :K� :H  H<� agZqbl� :H  H<  �kf�J:H<  :< � <H � :H� J:H<  � � � � �  ��kf�Hl\_l� ��kf�
���� >Zgh� �K  ���� %'  $'�K' ± f_^bZgZ�>hdZaZlv� &'  �� :<�
>hdZaZl_evkl\h��� ijh^ebf hlj_ahd &' b hlf_lbf gZ emq_ hlj_ahd '0  &'�:F<K ± q_luj_om]hevgbd�
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�� GZ^h ^hdZaZlv� qlh :F<K ± ijyfhm]hevgbd�JZkkfhljbf ':'0 b '&'%� ih mkeh\bx$' $%� 0'  '&� �$'0 �&'% �dZd \_jlbd��� agZqbl� '$'0  '&'% �ih � klhjhgZf b m]em f_`^m gbfb�� ke_^h\Zl_evgh�:F <K�LZd `_ ba ':'&  '%'0 ke_^m_l :K  F<�AgZqbl� :F  <K� :K  F<� �K  ��q� l�_��:F<K ± ijyfhm]hevgbd��� :< b FK ± ^bZ]hgZeb ijyfhm]hevgbdZ :F<K� l�_�:<  FK� $'  '%  0'  '&� agZqbl� '&  �� $%� q�l�^�
���� >Zgh�:K  :<�Z� �:� �<� �K� �'  "[� ��� ��  "
J_r_gb_��� :<  :K� ke_^h\Zl_evgh� ':<K ± jZ\ghklhjhggbc� l�_���  �<  ��  ��q��� ih k\�\m m]eh\ jhf[Z �: � �<  ���q� l�_��:  ���q � ��q  ���q��� ':<H ± ijyfhm]hevguc� l�_� ba k\�\Z m]eh\�� � ��  ��q� ��� � ��  ��q� ��  ��q�Hl\_l� Z� ���q� ��q� ���q� ��q� [� ��q� ��q�
���� >Zgh� $%  <K  &'  $'��<  ��q�:K  ����kf�J:<K'  "
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J_r_gb_�':<K ± jZ\gh[_^j_gguc� ke_^h\Zl_evgh� �:  �K� �<  ��q�agZqbl� b �:  �K  ��q� l�_� ':<K ± jZ\ghklhjhggbc�:<  <K  :K  ����kf�J:<K'  ��:<  ������  ��kf�Hl\_l� �� kf�
���� >Zgh��<  ��q���� ��  "
J_r_gb_��� %' ± [bkk_dljbkZ�:<K� ke_^h\Zl_evgh� ��  �� �<  �� ���q   ��q��c�� ':<H ± ijyfhm]hevguc� agZqbl� �� � ��  ��q� ��  ��� ±± �����c  ��q��c�Hl\_l� ��q��c b ��q��c�
����>Zgh� :<K' � iZjZee_eh]jZff� �<HK  ����>hdZaZlv� :<K' � jhf[�>hdZaZl_evkl\h� Z� :KA%'�Ba '<KH b ''&2 ih k\�\m ^bZ]hgZe_c ke_^m�_l� <H  2'�KH ± h[sZy� agZqbl� '<KH  ''&2 �ih � dZ�l_lZf�� l�_� <K  &'�l�d� <K $'� <K  &'� lh :<  <K  &'  $'�ke_^h\Zl_evgh� :<K' � jhf[� qlh b lj_[h\Zehkv ^hdZaZlv�[� :K ± [bkk_dljbkZ m]eh\�'$&' ± jZ\gh[_^j_gguc ih ijbagZdm�l�d� �:  �K� ke_^h\Zl_evgh� $'  '&�$'  <K� $'  '&� agZqbl� :'  'K  %&   $%� l� _� :<K' � jhf[� q�l�^�
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���� >Zgh� :<K' ± jhf[��:  ��q�>hdZaZlv� :<K' � d\Z^jZl�
>hdZaZl_evkl\h�$%&' ± jhf[� ke_^h\Zl_evgh�:<  <K  &'  $'��:  �K  ��q��: � �<  ���q� l�_� �<  ���� ± �:  ��q�L�d� \k_ klhjhgu jZ\gu b \k_ m]eu jZ\gu ��q� lh :<K' ± d\Z^jZl�
����

Z� g_l� [� g_l� \� ^Z�
���� >Zgh� ':<K� �K  ��q�K? ± [bkk_dljbkZ�?D__:K�F?__KD�>hdZaZlv� KF?D ± d\Z^jZl�
>hdZaZl_evkl\h�Ih mkeh\bxFK__?D� agZqbl� ih hij_^_e_gbxKF?D ± iZjZee_eh�]jZff�Ih k\hckl\m m]eh\ iZjZee_eh]jZffZ�K  �?�l�d� K? ± [bkk_dljbkZ�K� lh ?K ± [bkk_dljbkZ�?� agZqbl���  �� b 'KD? ± jZ\gh[_^j� �ih ijbagZdm��L�_� KD  ?D�KD  F?� l�d� KF?D ± iZjZee_eh]jZff�ke_^h\Zl_evgh� KF?D ± jhf[��K  ��q� agZqbl� �?  ��q� �F  �D  ��q�Ke_^h\Zl_evgh� KF?D ± d\Z^jZl� qlh b lj_[h\Zehkv ^hdZaZlv�
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����
>Zgh� ':<K��K  ��q�:K  <K  ��kf�&'() ± d\Z^jZl� ?�:<�J$'()  "

J_r_gb_��� ':<K ± jZ\gh[_^j_gguc� ke_^h\Zl_evgh� �:  �<  ��q�l�_� '$'( b '()% ± jZ\gh[_^j_ggu_ ijyfhm]hevgu_ lj_m]hevgb�db� ]^_ $'  '( b ()  %)� &'() ± d\Z^jZl �ih mke��� ke_^h\Z�l_evgh� '(  ()� l�_� $'  '(  ()  %)��� J&'()  &' � '( � () � &)� ]^_ '(  $'� ()  %)�JK'()  &' � $' � %) � &)� ]^_ &' � $'  $&� %) � &)  %&�JK'()  $& � %&  �� � ��  ��kf�Hl\_l� ��kf�
����Ihkljhblv ijyfhm]hevgbd�Z� ih � kf_`guf klhjhgZf�Ihkljh_gb_��PQ  ��q�gZ emq_ Q hlj_ahd� jZ\guc D�gZ emq_ P hlj_ahd� jZ\guc E�q_j_a : b < ijh\_klb O�__P b O�__Q�O��O�  &� H:<K ± ijyfhm]hevgbd�

[� ih klhjhg_ b ^bZ]hgZeb�Ihkljh_gb_��PQ  ��q�gZ emq_ Q hlj_ahd� jZ\guc D�Hdj� �:� G�� Hdj� �:� G��P  &�q_j_a & ijh\_klb ijyfmx O�__Q�q_j_a : ijh\_klb ijyfmx O�__P�O��O�  %�H:<K ± bkdhfuc ijyfhm]hevgbd�
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\� ih � ^bZ]hgZeyf b m]em f_`^m gbfb�Ihkljh_gb_��H  D�>bZ]hgZeb ijyfhm]hevgbdZ lhqdhc i_�j_k_q_gby ^_eylky ihiheZf� ke_^h\Z�l_evgh hl H \ jZagu_ klhjhgu hleh`bfhlj_adb� jZ\gu_ �� G� H:  H<  HK  H'  �� G�$'%& ± bkdhfuc ijyfhm]hevgbd�
����Ihkljhblv jhf[� Z� ih � ^bZ]hgZeyfIhkljh_gb_�^bZ]hgZeb jhf[Z i_ji_g^bdmeyjgu� ke_�^h\Zl_evgh� DAE� lZd `_ ^bZ]hgZeb jhf[Zlhqdhc i_j_k_q_gby ^_eylky ihiheZf� agZ�qbl� gZ ijyfhc E hl H hleh`bf H:  H<   HK  �� G�� $<K' ± bkdhfuc jhf[�[� ih klhjhg_ b m]emIhkljh_gb_��:  D� ijh\_^_f :<  Z�q_j_a E ijh\_^_f O�__Q� <K  Z�q_j_a K ijh\_^_f O�__P�ihemqbf O��Q  '� lh$<K' ± bkdhfuc jhf[�
����Ihkljhblv d\Z^jZl Z� ih klhjhg_�Ihkljh_gb_�ihkljhbf QAP� Q�P  :� hl : gZ Q hl�eh`bf :<  D b $'  Z gZ P�q_j_a < b ' ijyfu_ O�__P� O�__Q�bf__f O��O�  &� lh]^Z$<K' ± bkdhfuc d\Z^jZl�
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��

[� ih ^bZ]hgZeb�Ihkljhbf QAP� Q�P  H�^bZ]hgZeb \aZbfgh i_ji_g^bdmeyjgu�jZ\gu b lhqdhc i_j_k_q_gby ^_eylkyihiheZf� ke_^h\Zl_evgh� hleh`bf gZPH:  HK  �� G�H<  2'  �� G gZ Q� bf__f $<K' ± bkdhfuc d\Z^jZl�
���� Ijh\_klb d ijyfhc Z A q_j_a F� ijh�\_klb hdjm`ghklv k p_gljhf H b5 HF� Ijb i_j_k_q_gbb hdjm`ghklbk A ihemqbf Fc ± bkdhfZy�
����Z� � hkb kbff_ljbb ± ijyfZy gZ dhlhjhc e_`bl hlj_ahd b k_j_�^bgguc i_ji_g^bdmeyj�[� [_kdhg_qgh_ fgh`_kl\h hk_c kbff_ljbb ± � i_ji_g^bdmeyj bkZfZ ijyfZy�\� h^gm hkv kbff_ljbb ± ijyfZy� gZ dhlhjhc e_`bl emq�����R� :� ?� H ± bf_xl hkv kbff_ljbb�

����
Ba hij_^_e_gby nb]mju� kbff_ljbqghchlghkbl_evgh ijyfhc� ke_^m_l� qlh dZ`�^Zy lhqdZ ijyfhm]hevgbdZ bf__l kbf�f_ljbqgmx lhqdm ijyfhm]hevgbdZ hlgh�kbl_evgh ex[hc ba ijyfhc O b O��

? H:R
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����
;bkk_dljbkZ jZ\gh[_^j_ggh]h lj_�m]hevgbdZ :<K� hims_ggZy gZ hkgh�\Zgb_ :K� y\ey_lky hkvx kbff_ljbb�l� _� dZ`^Zy lhqdZ :< bf__l kbff_l�jbqgmx lhqdm hlj_adZ <K ':<K�
����

F� ± kbff_ljbqgZ F hlghkbl_evgh H� ]^_ H ±k_j_^bgZ :<�
����Z� ^Z� [� g_l� \� ^Z� ]� ^Z�
����H b O�

���� >Zgh� :<K' ± q_luj_om]hevgbd�g_ \k_ m]eu jZ\gu ^jm] ^jm]m�>hdZaZlv� ohly [u h^bg m]he ± lm�ihc�
>hdZaZl_evkl\h�Imklv \ q_luj_om]hevgbd_ \k_ m]eu hklju_� Z bf_ggh �: ���q��<���q� �K���q� �'���q� lh�: ��< � �K � �' � ���q� Z lZdh]h g_ fh`_l [ulv� l�d� kmffZ m]�eh\ q_luj_om]hevgbdZ jZ\gZ ���q� L�_� ij_^iheh`_gb_ h lhf� qlh\k_ m]eu hklju_ ± g_\_jgh� Ke_^h\Zl_evgh� ohly [u h^bg m]he ±lmihc� qlh b lj_[h\Zehkv ^hdZaZlv�
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��

���� >Zgh� :<K' � iZjZee_eh]jZff�J:<K'  ��kf� :<  ��kf�:? ± [bkk_dljbkZ�GZclb� dZdmx klhjhgm�:? "hlj_adb i_j_k_q_gby�
J_r_gb_��� J:<K'  ���:< � $'�� ��  ����� � $'�� ke_^h\Zl_evgh�$'  �kf� $'�:<� agZqbl� ?�'&��� ��  �� �:<__&' b k_dmsZy :?�� ih mkeh\bx ��  ��� agZqbl���  ��� l�_� '$(' ± jZ\gh[_^j_gguc b $'  ('  �kf��� K?  &' � ('  �� � �  �kf�Hl\_l� �kf� �kf����� >Zgh� :<K' � iZjZee_eh]jZff�:<  �kf� $'  ��kf�:? ± [bkk_dljbkZ�:�') ± [bkk_dljbkZ�'�<?� ()� )K  "J_r_gb_��� ':<? ± jZ\gh[_^j_gguc� l�d� ��  ��� agZqbl�:<  <?  �kf� lZd `_ ba ''&) ke_^m_l� qlh &'  )&  �kf��� ()  %& � %( � )&� ()  �� � �  �kf�Hl\_l� �kf� �kf� �kf����� >Zgh� ':<K� :<  <K�'�:K� '(__:<� )(__:K�>hdZaZlv� J$)('  :< � <K�
>hdZaZl_evkl\h��� ':<K ± jZ\gh[_^j_gguc� ke_^h\Zl_evgh� �:  �K�
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:<__'(� ke_^h\Zl_evgh� dZd khhl\_lkl\_ggu_�:  �'� l�_��'  �K b '(  (&��� )%__'(� )'__%(� ke_^h\Zl_evgh� %(') ± iZjZee_eh]jZff� l�_�)'  %( b )%  '(� )'__<&� agZqbl� �K  �$')� �:  �K� l�_��:  �$')� ke_^h\Zl_evgh� $)  )'��� J)%('  )% � %( �(' � )'� ]^_ ('  (&� )'  $)J$)('  )% � %( � (& � $)  :< � <K� qlh b lj_[h\Zehkv ^h�dZaZlv�
���� >Zgh� :<K' ± iZjZee_eh]jZff�:< z $'� ::�� <<�� KK�� ''� ±[bkk_dljbku m]eh\�>hdZaZlv� :�<�K�'� ± ijyfhm]hev�gbd
>hdZaZl_evkl\h��� ih k\hckl\m m]eh\ iZjZee_eh]jZffZ�:  �<  ���q � agZqbl��� � ��  ��q ���  �� �:� ��  �� �<�� ke_^h\Zl_evgh� \ ':<:��:�  ��q b ':<:� ± ijyfhm]hevguc�:gZeh]bqgh� �K�  ��q \ 'KK�'��� ih k\hckl\m m]eh\ iZjZee_eh]jZffZ �<  �'� <<�� ''� ± [bk�k_dljbku� agZqbl� ��  ��  ��  ��� <K__$'� ke_^h\Zl_evgh���  ��� l�_� ��  �� dZd khhl\_lkl\_ggu_ m]eu ijb ijyfuo <<�b ''� b k_dms_c $'� hlkx^Z <<�__''�� :gZeh]bqgh ::�__KK���� ::�__KK�� <<�__''�� �:�  �K�  ��q� agZqbl� :�<�K�'� ± ijy�fhm]hevgbd� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :<K' � q_luj_om]hevgbd��: � �<  ���q��< � �K  ���q�>hdZaZlv� :<K' � iZjZee_eh]jZff�>hdZaZl_evkl\h��� �:� �< ± h^ghklhjhggb_ ijb ijyfuo $' b %& b k_dms_c $%�L�d� ih mkeh\bx �$ � �%  ���q� lh ih ijbagZdm$'__%&�
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�� �<� �K ± h^ghklhjhggb_ ijb ijyfuo $% b &' b k_dms_c %&�L�d� ih mkeh\bx �% � �&  ���q� lh ih ijbagZdm :<__&'��� L�d� $'__%&� $%__&'� lh ih hij_^_e_gbx $%&' ± iZjZee_eh�]jZff� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� $%&' � q_luj_om]hevgbd��:  �K� �<  �'�>hdZaZlv� :<K'� iZjZee_eh]jZff�
>hdZaZl_evkl\h��� ih k\hckl\m kmffu m]eh\ q_luj_om]hevgbdZ� �: � �< � �K �� �'  ���q� ]^_ �:  �K� �<  �'� hlkx^Z ke_^m_l���: ����<  ���q� �: � �<  ���q��� �:� � < ² h^ghklhjhggb_ m]eu ijb ijyfuo $' b <K b k_dm�s_c :<� �: ��<  ���q� agZqbl� $'__<&��� �<� �K ± h^ghklhjhggb_ m]eu ijb ijyfuo $< b K' b k_dms_c<K� �< ��K  ���q� agZqbl� $%__&'��� $'__<&� $%__&'� l�_� :<K' � iZjZee_eh]jZff� qlh b lj_[h\Z�ehkv ^hdZaZlv�
���� >Zgh� ':<K� :F ± f_^bZgZ�D�:F� :D  DF�<D�:K  '�>hdZaZlv� $'  ��:K�
>hdZaZl_evkl\h��� ijh\_^_f FD__<'� '.  DK �ih l� NZe_kZ���� \ ':FD .'__05� :D  DF� ke_^h\Zl_evgh� ih l� NZe_kZ $'   '.��� :K  $' � '. �.&� gh $'  '.  DK� agZqbl� :K  �$'� l�_�$'  ��:K� qlh b lj_[h\Zehkv ^hdZaZlv�
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��

���� >Zgh� :<K' � iZjZee_eh]jZff�F�:'� :0  F'�1�%&� %1  1&�$1�%'  .� &0�%'  (�>hdZaZlv� %.  .(  ('�
>hdZaZl_evkl\h��� Bf__f '$%1 b '&'0� ih k\hckl\m iZjZee_eh]jZffZ:<  K'� %1  0' �ih mkeh\bx�� �<  �' �ih mke��� l�_� ih ^\mfklhjhgZf b m]em '$%1  '&'0� ke_^h\Zl_evgh� :1  0K��� Ih mkeh\bx 1&  :F� b $1  0&� agZqbl� $1&0 ± iZjZee_�eh]jZff� b $1__0&��� < '<K?� 1D__&?�%1  1&� agZqbl <D  D? �l� NZe_kZ��< '$.'� 0(__$.�$0  0'� ke_^h\Zl_evgh� D(  ?' �l� NZe_kZ�� ke_^h\Zl_evgh�<D  D?  ('� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� $%&' � jhf[�%0A'&� <DA$'�>hdZaZlv� %' ± [bkk_dljbkZ�D<F�
>hdZaZl_evkl\h��� �<  �' ih k\�\m m]eh\ jhf[Z� Z ih k\�\m ^bZ]hgZeb %' ± [bk�k_dljbkZ��� GZ^h ^hdZaZlv� qlh �'F<  �'<D�Z� Bf__f '<KF b '<:D�L�d� $%&' ± jhf[� <K  <:� �K  �:� agZqbl '<KF  '<:D �ih]bihl_gma_ b hkljhfm m]em�� l�_� ih hij_^_e_gbx jZ\guo lj_�m]hevgbdh\�K<F  �:<D�[� �0%'  �'%& � �F<K� �'%.  �'%$ � �:<D� agZqbl��F<'  �'%. b %' y\ey_lky [bkk_dljbkhc �F<D� qlh b lj_�[h\Zehkv ^hdZaZlv�
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��

���� >Zgh� $%&'� jhf[� :K�%' H�>hdZaZlv� 21  20  2(  2)�

>hdZaZl_evkl\h��� Bf__f '%21 b '<HF� ]^_ <H ± h[sZy klhjhgZ� ih k\�\m jhf�[Z �1%2  �0%2� l�_� ih ]bihl_gma_ b hkljhfm m]em'%21  '%20�Ke_^h\Zl_evgh� HF  21��� lZd `_ q_j_a ')2'  '(2' bf__f 2(  2)��� Bf__f '$2) b 'KHF� ih k\�\m jhf[Z :H  HK b �2$)   �2&0� l�_� '$2)  '&20 �ih ]bihl_gma_ b hkljhfm m]em��ke_^h\Zl_evgh� 2)  20��� Bf__f HF  21� H?  2)� 2)  20� ke_^h\Zl_evgh�21  20 2(  2)� Qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� ':<K�'�:K� D�%'� <D  .'�>hdZaZlv� :F  0%� %1  1&�
>hdZaZl_evkl\h��� Ijh\_^_f q_j_a D ijyfmx O__:K��� JZkkfhljbf ':<'�FD__$'� <D  .'�ba l_hj_fu NZe_kZ ke_^m_l� <F  F:�qlh b lj_[h\Zehkv ^hdZaZlv��� JZkkfhljbf ''%&� .1__'&� %.  .'�ba l_hj_fu NZe_kZ ke_^m_l %1  1&�qlh b lj_[h\Zehkv ^hdZaZlv�
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���� >Zgh� :<K' � d\Z^jZl�:K  ����kf�:�O� OA:K�O�%&  0� O�&'  1�01  "
J_r_gb_��� ih k\�\m d\Z^jZlZ :K ± [bkk_dljbkZ�K� l�_��<K:  �:K'  ��q��� 'F:K ± ijyfhm]hevguc�:  ��q� �K ��q� agZqbl� �F  ��q�b :F  :K  ����kf�LZd`_ '$&1 ± ijyfhm]hevguc� $1  $&  ����kf��� 01  0$ � $1  ���� � ����  ����kf�Hl\_l� ����kf�
���� >Zgh� :<K' � d\Z^jZl�F�:&� :%  $F� +0A:K�>hdZaZlv� <G  GF  FK�

>hdZaZl_evkl\h��� Bf__f 'GFK b ')0& k h[s_c klhjhghc KF��GKF  �)&0  ��q� l�_� ih dZl_lm b hkljhfm m]em'GKF  ')0&� ke_^h\Zl_evgh� GK  K)� +0  0)��� Bf__f ':<G b ':FG k h[s_c klhjhghc :G�:<  :F �ih mkeh\bx��':<G  ':FG� l�_ ih dZl_lm b ]bihl_gma_� ke_^h\Zl_evgh�<G  GF��� Bf__f KF  GF  <G� qlh b lj_[h\Zehkv ^hdZaZlv�

'
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���� >Zgh� $%&' � ljZi_pby�:KA&'� �<:K  �&$'�J:<K'  ��kf� �'  ��q�$'  "
J_r_gb_��� < '$&'�K  ��q� �'  ��q� agZqbl� �: ��q� ke_^h\Zl_evgh� &'  �� $'��� l�d� �<:K  �&$'  ��q� lh �:  ��q� ke_^h\Zl_evgh� :<K' ±jZ\gh[_^j_gguc� l�_� &'  $%��� l�d� �&$'  �<:K� lh �<:K  �<K:� agZqbl� ':<K ± jZ\�gh[_^j_gguc� l�_� :<  <K��� J:<K'  :< � <K � &' � $'� ]^_ &'  �� $'� $%  %&  &'�
��  �� $'� �� $' � �� $' � $'  ���$'���  ��� $'� $'  ������  ��Hl\_l� �kf�
���� >Zgh� $%&' � ljZi_pby��: ��'  ��q�%1  1&�$0  0'�>hdZaZlv� 01  �� �$' � %&��
>hdZaZl_evkl\h���Ihkljhbf1D__:< b1)__&'� $%1. b1&') ± iZjZee_eh]jZffu��� ��  �� �khhl\_lkl\_ggu_ ijb $%__1. b k_dms_c :D����  �� �khhl\_lkl\_ggu_ ijb 1)__&' b k_dms_c )'��AgZqbl�� ���  ��q��� < '.1)� �����  ��q� ke_^h\Zl_evgh� �1  ��q� b'.1) ± ijyfhm]hevguc� 10 ± f_^bZgZ�
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AgZqbl� 10  �� .)� ]^_ .)  $' � �$. �)'�  
 $' � %&� agZqbl01 �� �$' � %&�� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� ':<K�$%10� %()& ± d\Z^jZlu�>hdZaZlv� %4  �� 1(�
>hdZaZl_evkl\h��� Ihkljhbf 4'  4%� bf__f ih ijbagZdm iZjZee_eh]jZffZ�$%&' ± iZjZee_eh]jZff� $4  4&� %4  4'� Ke_^h\Zl_evgh�$'  %&��� < '%1( b '$%'�1%  $%� %(  $'� �%  �$� l�_� ih ^\mf klhjhgZf b m]em f_`�^m gbfb '%1(  '$%'� ih hij_^_e_gbx jZ\guo ' 1(  %'� l�_�%4  �� %'  �� 1(� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :<K' ± jhf[�>hdZaZlv� %'� $& ± hkbkbff_ljbb�

>hdZaZl_evkl\h��� ':<K b '$'& ± jZ\gh[_^j_ggu_ lj_m]hevgbdb��� ;bkk_dljbkZ %' ± hkv kbff_ljbb jZ\gh[_^j_ggh]h lj_m]hev�gbdZ �ex[Zy lhqdZ hlj_adZ :< bf__l kbff_ljbqgmx lhqdm hlj_a�dZ <K hlghkbl_evgh %'������>Zgh� :<K' ± jhf[>hdZaZlv� H ± hkv kbff_ljbb�Kf� ����
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����

;_kdhg_qgh_ fgh`_kl\h�
���� >Zgh� DAE� D�E 2�D� E ± hkb kbff_ljbb hdj� �H�5��>hdZaZlv� H ± p_glj kbff_ljbb�

>hdZaZl_evkl\h�'0)2  '0�2) ih dZl_lm b ]bihl_gma_ �HF  HF�  5� 2) ±h[sZy klhjhgZ�� l�_� 0)  )0� ke_^h\Zl_evgh� F b F� ± kbff_l�jbqgu_ hlghkbl_evgh ijyfhc D���F� b F� ± kbff_ljbqgu hlghkbl_evgh ijyfhc E� l�d�'F�24  'F�24� hldm^Z� 0�4  40���� 0)__E� F�4 __D� �2  ��q� agZqbl� 0)24 ± ijyfhm]hevgbd b�F�  ��q�Ke_^h\Zl_evgh� 'F�FF� ± ijyfhm]hevguc k �F�  ��q�L�_�F�F� ± ^bZf_lj hdjm`ghklb b F�H  HF�ke_^h\Zl_evgh� F� b F ± kbff_ljbqgu hlghkbl_evgh H� qlh blj_[h\Zehkv ^hdZaZlv�
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=eZ\Z 9,� IehsZ^v� �� IehsZ^v fgh]hm]hevgbdZ���� Ijyfhm]hevgu_ lj_m]hevgbdb
KhklZ\blv��� ijyfhm]hevgbd� �� iZjZee_eh]jZff� �� jZ\gh[_^j_gguclj_m]hevgbd�

����
6$%&'  � _^��Z� d\Z^jZl� [� ijyfhm]hevgbd� \� lj_m]hevgbd�

���� >Zgh� $%&' ± iZjZee_eh]jZff�&0  &'�>hdZaZlv� 6$%&'  6$0'�
>hdZaZl_evkl\h��� < '$%2 b '0&2� $%  &0� ��  �� �gZdj_kl e_`� ijb:<__&' b k_dms_c $0����  �� �gZdj_kl e_`� ijb :<__&' b k_dms_c %&�� agZqbl�'$%2  '0&2 �ih klhjhg_ b � ijbe_`Zsbf m]eZf�� l�_� ih k\�\miehsZ^_c 6$%2  60&2�

: '
% :

< K
'

http://alexbooks.ucoz.com



��

�� 6$%&'  6$%K � 6$2&' � ]^_ 6$%&  60&2�6$0'  60&2 � 6$2&'�6$%&'  6$0' � qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� $%&' ± ijyfhm]hevgbdgbd�'$('� $(�%&  0�('�%&  1� $0  0(�>hdZaZlv� 6$%&'  6$'(�
>hdZaZl_evkl\h��� (.A01�< '$%0 b '(.0�$0  0(� ��  �� �l�d� gZdj_kl e_`� ijb $%__(. ijb k_dms_c$&�� agZqbl� '$%0  '(.0 �ih ]bihl_gma_ b hkljhfm m]em� b ihk\�\m iehsZ^_c 6$%0  6(.0��� < '.(1 b '&'1(.  &'� ��  �� �l�d� gZdj_kl e_`Zsb_ ijb .(__&' b k_dms_c('�� l�_� ih k\�\m iehsZ^_c 6.(1  6&'1��� 6$%&'  6$%0 � 6$01' � 6&'1 � ke_^h\Zl_evgh�6$('  60(. � 6$01' � 6.(1� l�_� 6$%&'  6$'(�Qlh b lj_[h\Zehkv ^hdZaZlv����� 6  D��Z� D  ���kf� 6  ����kf��[� D  �� ^f� 6  ��� ^f��\� D  � � f� 6  ��f� ����� 6  D�� beb D  6Z� 6  ��kf�� D  �kf�[� 6  ����^f�� D  ���^f�\� 6  ��f�� D  � �f�����6  ��kf�  ����ff�  ����^f��
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���� 6  DE�Z� D  ���kf� E  ���kf� 6  ����kf��[� D  � � kf� E  �kf� 6  � � kf��\� D  ��kf� 6  �����kf�� l�d� E  6 � D�E  ����kf�]� E  ���kf� 6  ����kf�� ����  D����� D  ���kf �D  6 � E��
����6  D � E� ke_^h\Zl_evgh�Z� 6 m\_ebqblky \ � jZaZ� [� 6 m\_ebq� \ � jZaZ� \� 6 g_ baf_gblky����� >Zgh� $%&' ± ijyfhm]hevgbdZ� $' ! $% \ ��� jZaZ� 6$%&'  ��� kf��[� 6$%&'  � f�� 3$%&'  ��f�$%� $'  "
J_r_gb_�Z� Imklv :<  o� lh]^Z $'  ���[ kf� 6  $%�$'����  ���o�� o�  ���� o  ��� bf__f $%  ��kf� $'  ��kf�[� Imklv :<  o� $'  \�6$%&'  $%�$'� 3$%&'  ��$% � $'���  [\� ��  ��[ � \�� [�\  �� l�_� [  \  �� $%  $'  �kf������� GZc^_f iehsZ^v dZ`^hc iebldb� ����  ���kf� ��� GZc^_f iehsZ^v iheZ� �����  ��f�  ������ kf���� ����������  �����l�_� ���� ieblhd ihlj_[m_lky ^ey ihdjulby iheZ�Hl\_l� ����������� GZc^_f iehsZ^v iebldb� �����  ���kf� ��� GZc^_f iehsZ^v kl_gu������  ���f�  �����kf���� ���������  ���� l�_� ��� ieblhd ihlj_[m_lky gZ h[ebph\dm�Hl\_l� ����
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������ 6ijyfhm]�  D�E  ����  ��� f���� 6ijyfhm]�  6d\� �ke_^h\Zl_evgh� klhjhgZ d\Z^jZlZ jZ\gZ �� f�Hl\_l� ��f�
���� �� J�  ������ � ����  ���f�J�  J� � ke_^h\Zl_evgh� J�  ��D�]^_ Z ± klhjhgZ d\Z^jZlZ����  �D� D  ���f��� 6�  �������  ����� f��6�  ��� � ���  ����� f��l�_� 6� � 6�  ���f�� Ke_^h\Zl_evgh� iehsZ^v d\Z^jZlgh]h mqZkldZ[hevr_ iehsZ^b ijyfhm]hevgh]h gZ ���f��

� �� IehsZ^b iZjZee_eh]jZffZ�lj_m]hevgbdZ b ljZi_pbb
���� 6  DK��� D  ��kf� K  ��kf� 6  ���kf���� 6  ��kf�� K  ���kf� D  �kf��� 6  ���kf�� K  �� D� ���  D� �� D � ���  Z��Z  ��kf��� K  �D� 6  ��� ��  Z��Z� �  Z�� Z  �� K  ������ >Zgh� $%&' � iZjZee_eh]jZff%'A&'� %'  ��kf� &'  ��kf�6  "
J_r_gb_�6  %'�&'  �����  ��� kf��Hl\_l� ��� kf��
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���� >Zgh� $%&' � jhf[� �%  ���q�$%  �kf�6  "
J_r_gb_��� $(A%&�< ':<?� �?  ��q� �<  ��q� ke_^h\Zl_evgh�:?  �� :<  �kf��� 6$%&'  :?�<K  ���  �� kf��Hl\_l� �� kf� �
���� >Zgh� $%&' ± iZjZee_eh]jZff�$'  ���kf� $&  ��kf��&$'  ��q�6  "
J_r_gb_�&+A$'� 6$%&'  $'�&+�< '$&+� �G  ��q� �:  ��q� ke_^h\Zl_evgh� KG �� :K�KG  �kf� l�_�6$%&'  �����  ����kf��Hl\_l� ����kf��
���� 6  D�K� beb 6  E�K��Z� Z  �� kf� E  ��kf� K�  �kf�K� ! K�� K�  " � ���K�  ����� K�  ���[� Z  �� kf� E  ��kf� K�  �kf�K� ! K�� K�  " � ����  ���K�� K�  ��\� 6  �� kf�� Z  ���kf� E  ��kf�K� � "� K�  " � ��  ����K�� K�  ��� ��  ��K�� K�  ��
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���� >Zgh� $%&' ± iZjZee_eh]jZff��$  ��q� K�  �kf� K�  �kf�6  "
J_r_gb_��� < ':<?� �?  ��q� �:  ��q� ke_^h\Zl_evgh�<?  �� :<� �  �� :<� l�_� :<  �kf��� &'  :<  �kf� 6$%&'  &'�K�  ���  �� kf��Hl\_l� ��kf��
���� >Zgh� $%&' ± iZjZee_eh]jZff��$  ��q� $'  ����kf�%'  $%�6  "
J_r_gb_��� Ih mkeh\bx $% %'� ke_^h\Zl_evgh '$%' ± jZ\gh[_^j_gguc�l�d� �:  ��q� lh �'  ��q� Z �<  ��q�Ih k\hckl\m f_^bZgu ijyfhm]hevgh]h lj_m]hevgbdZ� hims_gghcgZ ]bihl_gmam� bf__f� %+  �� $'  ���kf��� 6$%&'  %+�$'  ��������  ������kf��Hl\_l� ������kf��
���� >Zgh� $%&' ± d\Z^jZl�01.( ± jhf[�3$%&'  301.( �KjZ\gblv 6$%&' b 601.(�
6$%&'  Z�� 601.(  Z�K�'01) ± ijyfhm]hevguc�
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0)�01� ke_^h\Zl_evgh� K�D� b khhl\_lkl\_ggh Z�!DK�agZqbl� 6$%&' ! 601.(� qlh b lj_[h\Zehkv ^hdZaZlv�
����

6  �� ZK�Z� D  �kf� K  ��kf� ke_^h\Zl_evgh�6  ����kf��[� Z  � � kf� K  �kf� ke_^h\Zl_evgh�6  � � kf��\� 6  ����kf�� D  ��kf� ke_^h\Zl_evgh� ����  �� ����K � K  ���kf�]� 6  ��kf�� K � � kf� ke_^h\Zl_evgh� ��  �� �� � �D� D  � � kf�
���� >Zgh� ':<K�:<  ��kf� <K  ��kf�:?A<K�:?  "
J_r_gb_�6$%&  �� :<�'&  �� ������  �� kf��
LZd`_� 6$%&  �� <K�:?���  �� ����:?� hldm^Z :?  �kf�Hl\_l� � kf����� >Zgh� ':<K�:<  ���kf� <K  ���kf�&1A$<� &1  ���kf�:FA<K�:F  "
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J_r_gb_�6$%&  �� :<�&1  �� ��������  � kf�� lZd`_
6$%&  �� :F�<K� �  �� �:F����� hldm^Z :F  �����kf�
Hl\_l� �����kf�����

6  �� DE�Z� Z  �kf� E  ��kf� ke_^h\Zl_evgh6'  ��kf��[� Z  ���^f� E  �^f� 6'  ���^f��Hl\_l� �� kf�� ��� ^f������ >Zgh� ':<K� �K  ��q�:K�<K  ���� �6$%&  ���kf��:<� <K  "
J_r_gb_�Imklv o kf ± � qZklv� ke_^h\Zl_evgh�:K  �o kf� <K  ��o kf�6'  �� :K�<K� ke_^h\Zl_evgh� ���  �� ��o���o�o�  �� o  ��:K  � � [  ��kf� <K  �� � [  ��kf�Hl\_l� ��kf� ��kf�����>Zgh� ':<K� K�P� P__:<� '�P�>hdZaZlv� 6$%&  6$%' �>hdZaZl_evkl\h��� 6$%&  �� :<�&K�A:<� beb
6$%&  �� :<�''�� �''� A:<��
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�� GZ^h ^hdZaZlv� qlh &&�  ''���� < q_luj_om]hevgbd_&''�&� �&'__&�'� �&'�P� &�'��:<��&&�__''� �&'�P� &�'��$%��&&�__''� �&&�A$%� ''�A$%�� agZqbl�&''�&� ± iZjZee_eh]jZff� ]^_ &&�  ''� �ih k\�\m��Ke_^h\Zl_evgh� 6$%&  6$%' �
���� >Zgh� ':<K� ]^_<F ± f_^bZgZ�KjZ\gblv� 6$%& b 60%& �
6$%0  �� :0�%+  ��0&�%+� l�d� <F ± f_^bZgZ� $0  0&�6$%&  60%& �
���� JZa^_ebf <K gZ ljb jZ\gu_ qZklb�bf__f 'K:F� '0$1� '1$%�6'  D � K� ke_^h\Zl_evgh�6$0&  &0�K�60$1  01�K�61$%  1%�K� ]^_ %0  01  1%  D�
���� >Zgh� $%&' ± jhf[�>hdZaZlv� 6$%&'  �� :K�%'�
>hdZaZl_evkl\h��� $&� %' ± ^bZ]hgZeb� '$2'  '$2%  '%2&  '&2' ± ijy�fhm]hevgu_�
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< ':<H� 6$%2  �� :H�H<� ]^_ :H  �� :K� <H  �� %'��� 6$%&'  ��6$%2  �� �� :H�H<  �� �� �:K�%'�  �� :K�%'� qlh blj_[h\Zehkv ^hdZaZlv�Z� G�  ���^f� G�  ��kf� ke_^h\Zl_evgh� 6  �� �����  ���kf��
[� G�  ���^f� G�  �^f� ke_^h\Zl_evgh� 6  �� �����  ���^f��
���� >Zgh� $%&' ± jhf[�6$%&'  ��kf��:K�%' \ ��� jZaZ�:K� %'  "
J_r_gb_�Imklv :K  o kf� lh]^Z %'  ���o kf�6$%&'  �� :K�%'�� ��  �� �o����o� lh]^Zo�  ��� o  ��:K  �kf� %'  �kf�Hl\_l� �kf� �kf�
���� >Zgh� $%&' ± q_luj_om]hevgbd�%'A:K�>hdZaZlv� 6$%&'  �� :K�%'�
>hdZaZl_evkl\h�6$%&'  6$2% � 6&2' � 6%2& � 6'2$�6$%&'  �� �:2�2% � <H�HK � HK�2' � 2'�H:��
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6$%&'  �� :2��2% � 2'� � �� 2&��<H � H'�  �� $2�%' �
� �� 2&�%'  �� %'�$&�
���� Z� :<  �kf� :K  �kf�$'  �kf� :?  �kf�6$%&  ��kf�6$'(  "�: ± h[sbc� agZqbl�66 $% $&$' $($%&

$'(
'
'  �� l�_���6 �� �$'('  ��� � 6'$'(  �kf�[� :<  �kf� :K  �kf� :?  �kf� 6$'(  ��kf�� $' � "66 $' $($% $&$'(
$%&

'
'  �� � l�_�
��� $'� � �� � � hldm^Z $'  ���kf�
����

6$%&  �� �$' � &%��K�Z� $'  ��kf� &%  ��kf�K  �kf� ke_^h\Zl_evgh�6  �� ��� � �����  ���kf�[� �'  ��q� <K  �kf� $'  ��kf� '&  �kf� 6  "JZkkfhljbf ''&&�� �&�  ��q� �'  ��q� ke_^h\Zl_evgh�K&�  �� &'� &&�  �kf� l�d� KK�  K� lh K  �kf�
6$%&'  �� ��������  �� kf��\� :<  �kf� <K  �kf� &'  ��kf�6$%&'  �� �� � �����  ��kf��
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���� >Zgh� $%&' ± ljZi_pby��'  ��q� <K  &'  ���<  ���q�6$%&'  "J_r_gb_��� <<�A$'� \ ':<<�� �<�  ��q� �:  �<  ��q� lh]^Z�:<�  &'  <<�  �kf�hlkx^Z $'  %�' � :<�  � � �  ��kf�� 6$%&'  �� �$' � %&��&'  �� ��� � ����  ��kf��
Hl\_l� ��kf��
���� >Zgh� $%&' ± ljZi_pby�:<  &'��<  ���q�6  "J_r_gb_��� < ':<<�� �<�  ��q� �:  �<  ��q� agZqbl� :<�  <<�   ���kf� lZd`_ ba 'KK�'� K�'  &�&  ���kf��� <�K�  <�' � &�'  ��� � ���  � kf� L�d� <�K�  <K� lh <K �kf�$'  $%� � %�'  ��� � ���� $'  ���kf��� 6$%&'  �� �$' � %&��%%�  �� ���� �������  ���� kf��
Hl\_l� ����kf��

� �� L_hj_fZ IbnZ]hjZ
���� F�  D� � E��Z� Z  �� E  �� k�  �� � ��  ���� k  ���   ���[� Z  �� E  �� k�  �� � ��  ��� k  �� �
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\� Z  �� � E  �� � k�  ��� ���� �����  � k  ������  �
]� Z  �� E  � � � k�  �� � ���  ���� k  ���  ���
���� F�  D� � E��Z� Z  ��� F  ��� ���  ��� � E�� E�  ��� E   ��  ��[� Z  �� F  �� ��  �� � E�� E�  ��� E  ��\� Z  ��� F  �E� �E�  ��� � E�� �E�  ����E�  ��� E  ��  � �]� Z  � � � F  �E� �E�  �� � E�� �E�  ��� E�  �� E  �  ��^� Z  �E� F  � ��  �E� � E�� ��E�  ��� E�  �� E  �  ��
���� >Zgh� ':<K� �K  ��q��:  ��q� :<  k�<K  "
J_r_gb_��� �:  ���� �K  ���� ke_^h\Zl_evgh� �< ��q� agZqbl� :K  �� k��� <K�  :<� � :K�  k� � �� k�  �� k� � l�_� <K  k ��Hl\_l� k ��
���� Z� :<  �� :K  ��� $'  "$&�  $'� � &'�� hlkx^Z$'�  $&� � &'��$'�  ��� � ��  ����$'  ���  ���
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[� &'  ���� $&  ���� %&  " $&�  %&� � $%�� hlkx^Z%&�  $&� � $%�� %&�  ���� � ����  �� %&  �  ��\� %'  ��� %&  ��� &'  " %'�  &'� � %&�� hlkx^Z&'�  %'� � %&�� &'�  ��� � ���  ��� &'  ��  ������ >Zgh� ':<K�:<  <K  ��kf�:K  ��kf� <<�A:K�<<�  "
J_r_gb_��� ba\_klgh� qlh \ukhlZ jZ\gh[_^j_ggh]h lj_m]hevgbdZ y\ey_lkyf_^bZghc� ke_^h\Zl_evgh� :<  <K  �kf��� < ':<<�� :<�  <<�� � :<��� hlkx^Z<<��  :<� � :<��� <<��  ��� � ��  ���� <<�  ���  ���Hl\_l� ��kf����� Z� ':<K ± jZ\ghklhjhggbc�:<  �kf�K  "
:<�  <<�� � :<��� hlkx^Z<<��  :<�� � :<�� � <<��  �� � �  ��� <<�  ��  � � �[� ':<K ± jZ\ghklhjhggbc�K  �kf�:<  "
Imklv :<�  o� lh]^Z :<  �o b:<�  <<�� � :<�� � �o�  �� � o�� �o�  ���o�  ��� � l�_� o  ���  � �� kf�
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���� >Zgh� ':<K ± jZ\ghklhjhggbc�:<  Z�>hdZaZlv� 6$%&  Z� ��
>hdZaZl_evkl\h��� < ':<<�� :<�  <<�� � :<��� hlkx^Z<<��  :<� � :<��  Z� � Z��  ���Z � <<�  �� �Z  Z ��
�� 6$%&  �� :K�<<�  �� �Z� Z ��  Z� ��Z� Z  �� 6$%&  �� ��[� Z  ���� 6$%&  ���� � � \� Z  � � � 6$%&  � � ����� >Zgh� ':<K� :<  <K�:<  " b 6$%&  "
J_r_gb_�Z� :K  ��kf� <<  �kf� <<�A:K�:<�  <<�� � :<�� �ba ijyfhm]hevgh]h ':<<���:<�  �� � ��  ���� :<  ���  ���6'  �� :K�<<�� 6'  �� �����  ��kf��[� :K  �kf� �<  ���q��� < ':<<�� �<�  ��q� �<  ��q� agZqbl� �:  ��q�imklv <<�  o� lh]^Z :<  �o�:<�  :<�� � <<��� �o�  �� � o�� �o�  ��� o�  ��� �
[  ������  � l�d� :<  �[� lh :<  � �� kf� Z <<�  � �� kf�
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�� 6'  �� :K�<<�  �� ���  �� �� kf��\� �<  ��q� <<�  �kf�< ':<<�� �<  ��q� �:  �<  ��q� ke_^h\Zl_evgh�:<�  <<�  �kf� :<�  :<�� � <<��� :<�  �� � ��  ���:<  ����  kf�6'  �� $&�%%� 6'  �� �����  ��kf��
���� >Zgh� ':<K� �K  ��q�KK�A:<�KK�  "
J_r_gb_� F�  D� � E��Z� Z  �� E  ��� k  ��� � ��  ���� k  ���  ����� \ ':KK�� KK��  :K� � :K���\ '<KK�� KK��  <K� � <K��� agZqbl�:K� �:K��  <K� � <K��� ��� � o�  �� � ��� � o��� ]^_ :K�  [���� � o�  �� � ��� � ��o � o����o  ���� o  �� ��� � l�_� :K�  �� ���ba ':KK�� :K�  KK�� � :K��� l�_��� KK��  :K� � :K���KK��  ��� � ������ ¹̧·©̈§  ��� � ������ ¹̧·©̈§  ����������� ������������ � ��
KK�  ������������� � �  � ���
Hl\_l� � ���[� Z  ��� E  ��� k  ��� ��� � o�  ��� � ����o�� �kf� \ur_����� � o�  ��� ���� � ��o � o�� ��o  ���� o  ����� ]^_ [  $&��:K�  ����kf� ke_^h\Zl_evgh� KK��  ��� � ������KK��  ��������  ������ KK  �����  ���kf�
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���� >Zgh�:<  <K  ��kf�:k  ��kf�K�� K�� K�  "
J_r_gb_��� JZkkfhljbf ':<G� :<�  <G� � :G�� ke_^h\Zl_evgh�<G�  :<� � :G�� <G�  ��� � ��  ��� <G  ��  �kf��� JZkkfhljbf ':?K� :?�  :K� � K?��':<?� :?�  :<� � <?�� _keb K?  [� lh bf__f���� � o�  ��� � ��� � o��� ��� � o�  ��� � ��� � ��o � o����o  ���� [  ��� kf� l�_� o  ?K  ���kf��� :?�  :K� � K?�� :?�  ��� ������  ������ :?  �����  ����Hl\_l� K�  K�  ���kf� K�  �kf����� >Zgh� :<K' ± jhf[�:K  ��kf� %'  ��kf�6  "� $%  "
J_r_gb_�6$%&'  �� :K�%'  �� ������  ���kf��JZkkfhljbf ':<H� :<�  :H� � <H�� :<�  �� � ����:<  ���  ��kf�Hl\_l� ��kf� ���kf������ >Zgh� :<K' ± jhf[�:<  ��kf� :K  ��kf�6  "� %'  "
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J_r_gb_�JZkkfhljbf ':<H� <H�  :<� � :H�� <H�  ��� � ��  ���<H  ��  �kf� l�d� %'  �<H� lh %'  ��kf�6$%&'  �� :K�%'� 6$%&'  �� ������  ��kf��Hl\_l� �� kf� �� kf��
���� >Zgh� :<K' ± ljZi_pby�:<__&'�6$%&'  "
J_r_gb_�Z� :<  ��kf� <&  ':  ��kf� &'  ��kf�ih mke� ':  %&� ke_^h\Zl_evgh� '$'$�  '%&%� ih dZl_lm b ]b�ihl_gma_� ]^_ ::��  $'� � '$��� $$��  ��� � ��  ��� � ��  ����$$�  ���  ��kf��� 6$%&'  �� ��$% � '&��$$�  �� ���� � ������  ���kf��Hl\_l� ���kf��[� �K  �'  ��q� $%  %&  �kf�JZkkfhljbf '<K<�� �<�  ��q� �K  ��q� �<  ��q� ke_^h\Zl_ev�gh� <�K  �� <K  �� ��  �kf�bf__f� ''$$�  'K<<�� agZqbl '$�  �kf�'&  '$� � %�& � $�%�� '&  � � � � �  ��kf� ba '<<�K bf__f�<<��  <K� � <�K�� <<��  �� � ��  ��� <<�  ��  � � �6$%&'  �� �$% � '&��%%�  �� ��� � ��� � � � �� � kf��Hl\_l� �� � kf��\� �K  �'  ��q� $%  �kf� %&  � � kf�ih mke� �K  '  ��q� agZqbl ''$$�  '%&&� �ih dZl_lm b hkljh�fm m]em� l�d� '$�  $�$  %%�  %�&�� lh hgb jZ\gh[_^j_ggu_ba '$$�' ke_^m_l� $'�  $$�� � '$������  o� � o�� [�  ��� [  ��  �� %�&  %%�  �kf�'&  $�%� � '$� � %�&  � � � � �  ��kf�
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6$%&'  �� �:< �&'��$$�  �� �� � �����  ��� kf��
Hl\_l� ���kf������ >Zgh� ':<K�&'A:<� $'  <K�:<  �� K'  � �:K  "
J_r_gb_��� Imklv <K  $'  [� lh]^Z \ ''%&� %&�  '&� � '%��[�  � � �� � �� �[��  � � ���[ � [�� �[  ��� [  �� l�_�%&  $'  �kf��� ba '$'&� $&�  $'� � '&�  � � �  �� $&  � �Hl\_l� � ����� >Zgh� $%&' ± iZjZee_eh]jZff�%'A$'�3$%&'  ��kf�:K ± $'  � kf�K'  "
J_r_gb_��� Imklv :'  o kf� lh]^Z $K  �[ � �� kf� ihkdhevdm3$%&'  ��$K � $'�� lh ��  ���o � o � �����  �o � �� �o  ��� o  ��� l�_� :'  �� kf� $K  �� kf��� ba '$K'� K'�  $K� � $'��K'�  ��� � ���� K'�  ��� K'  ��  � kf�Hl\_l� �kf�����Y\ey_lky eb lj_m]hevgbd ijyfhm]hevguf" D� � E�  F�� ]^_ DE ±dZl_l� k ± ]bihl_gmaZ�Z� �� �� ��� �� � ��  ���� ke_^h\Zl_evgh� ^Z�[� �� �� �� �� � �� z ��� ke_^h\Zl_evgh� g_l�
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\� �� ��� ��� �� � ���  ���� ���  ���� ke_^h\Zl_evgh� ^Z�]� ��� ��� ��� ��� � ���  ���� ���  ���� ke_^h\Zl_evgh� ^Z�^� �� �� �� �� � �� z ��� �� z ��� ke_^h\Zl_evgh� g_l�_� ��� �� ��� ��� � �� z ���� ��� z ���� ke_^h\Zl_evgh� g_l�`� ��� ��� ��� ��� � ���  ���� ���  ���� ke_^h\Zl_evgh� ^Z�
���� Z� >Zgh� ':<K�:<  ��kf� <K  ��kf� :K  �kf�GZclb� f_gvrmx \ukhlm�
J_r_gb_�<ukhlZ� dhlhjZy hims_gZ gZ [hevrmx klhjhgm� y\ey_lky f_gv�r_c�ba '$%'� $'�  $%� � %'��ba '$&'� $'�  $&� �&'��l�_� $%� � %'�  $&� � &'����� � [�  �� � ����[��� ]^_ %'  [���[  ����� [  ������ [  %'  ����� kf�$'�  $%� � %'�� l�_�$'�  ��� � ��������  �������� $'  �������  ����kf�[� >Zgh� ':<K�:<  ��kf� :K  ��kf�<K  �kf�KG  "
J_r_gb_�ba ':KG� GK� :K� � :G��ba '<KG� GK�  <K� � <G�� l�_� :K� � :G�  <K � <G������o�  �������o��� ����o�  ������ � �� � o�� ]^_ :G  [���o  ���� o  �� ��� � l�d� :G  [� lh :G  �� ���GK�  :K � :G��
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GK�  ��� � ��� ��� ��  ��� ������ � GK  ������� �  �� ��� kf�
Hl\_l� �� ��� kf�
���� >Zgh� ':<K� �K  ��q� :K  <K�%'(.� :HKD ± d\Z^jZlu�>hdZaZlv� 6%'(.  ��6$2&.�
>hdZaZl_evkl\h��� Imklv :K  <K  Z� lh]^Z 6%'(K  Z��\ ':HK� HK  �� :<� l�d� :<�  :K� � <K�� lh :<�  �Z�� l�_�
:<  Z � � agZqbl� HK  Z �� � b
6$2&.  Z Z�� �

� �§©̈ ·¹̧  
KjZ\gb\Zy 6%'(&  D� b 6$2&.  ��Z � ihemqZ_f 6%'(&  ��6$2&.�Qlh b lj_[h\Zehkv ^hdZaZlv�������]Z  ����df�  ������f� ����� >Zgh� :<K' ± iZjZee_eh]jZff�J$%&'  �� kf�K�  �kf� K�  �kf�6$%&'  "
J_r_gb_��� J$%&'  ���:< � $'�� l�_� ��  ���$% � $'�� ke_^h\Zl_evgh�$%  ���$'�
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�� $'�K�  $%�K�� $'��  ����$'����$'  �� �� � agZqbl� :<  �� ± ����  ��� kf�
�� 6$%&'  $' � K�  �� �� ��  �� �� kf��
Hl\_l� �� �� kf��
���� >Zgh� :<K' ± iZjZee_eh]jZff�6$%&'  ��kf��HGA$'� HG  �kf�H?A:<� H?  �kf�J:<K'  "J_r_gb_�6$%&'  GG� � $'� ��  � � $'� $'  �kf� lZd`_6$%&'  :<�??�� ��  :< � �� :<  � kf�J:<K'  ���:< � $'�  ���� � ��  �� kf�Hl\_l� �� kf�
���� >Zgh� :<K' ± iZjZee_eh]jZff�:<  ��kf� HGA$'�:G  ��kf� +'  ��kf�6:<K'  "
J_r_gb_��� %%�A$'� \ '%'%�� ih k\hckl\m ^bZ]hgZe_c %2  2'�%�+ A%%� �l�d� %�%A$'� 2+A$'�� ih l_hj_f_ NZe_kZ bf__f�+'  +%�  ��kf��� < ':<<�� <<��  :<��:<��  ��� ± ��� ± ����  ����<<�  ���  ��kf� $'  $+ � 9'  �� kf��� 6$%&'  $'�<<�� 6$%&'  �����  ���kf��Hl\_l� ���kf��
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����
6'  �� DK�� �� ��

6$%&  �� D�K� 6$ % &� � �  �� D�K�� 6$ % &� � �  �� D�E�
< kemqZyo �� b �� K b K� � E� �\ ijyfhm]hevghf lj_m]hevgbd_]bihl_gmaZ [hevr_ ex[h]h dZl_lZ��KjZ\gb\Zy ijZ\u_ qZklb nhjfme� bf__f��� Z�K� �� D�E� �� D�K�� �� D�E� ke_^h\Zl_evgh�

��� &%$6 ccc  �� D�E ± gZb[hevrZy�
����

Imklv :<  Z� lh]^Z 6�  �� %0 � $%�
6�  �� '1 � $'� 6�  6$%&' � ��6��
Imklv F�<K� lh]^Z <F  �� <K� Z1�&'� lh]^Z '1  �� &'� agZqbl�$0� $1 � bkdhfu_ ijyfu_�Bf__f� 6'$%0  �� D�%0� 6'$'1  �� D�'1�6'$0&  �� D�0&� 6'$1&  �� D�&1� l�_� '1  <F  0& � &1�ke_^h\Zl_evgh� �<K � &'� ^_ebf gZ � jZ\guo qZkl_c� bf_ggh�%& b &' gZ � jZ\gu_ qZklb� l�_� <F  �� %& b '1  �� &'�
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����< ':<K� :<  <K  ��kf� :K  ��kf�\ '?F1� (0  01  (1  ��kf�

Z� ba ijyfhm]hevgh]h ':<G� [� ba ijyfhm]hevgh]h '(0)�<G�  :<� � :G�� 0)�  (0� � ()��<G�  ��� ���  ���� 0)�  ��� � ��  ����<G  ���  � �� � 0)  ���  � � �6:<K  �� �:K�<G� 6(01  �� �(1�0)�
6:<K  �� ���� ���  �� �� kf�� 6(01  �� ���� ��  �� � kf��l�d� ������� ! � lh �6$%& ! 6(01�
���� >Zgh� ':<K� :<  <K�01A%&� 0.A$%�)(A%&� )4A$%�>hdZaZlv� 10 � 0.  () � )4�
>hdZaZl_evkl\h��� 6'$%&  6'$%0 � 6'0%& lZd`_6'$%&  6'$%) � 6')%&� l�_�6'$%0 � 6'0%&  6'$%) � 6')%& beb�� %&�01 � �� $%�0.  �� $%�)4 � �� %&�()�$%��01 � 0.�  $%��)4 � )(��l�_� 01 � 0.  )4 � )(�
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���� >Zgh� ':<K�:<  <K  :K�(1A%&� (.A$&� (0A$%�24A%&� 2+A$&� 2)A$%�>hdZaZlv� (1 � (. � (0   24 � 2+ � 2)�
>hdZaZl_evkl\h��� 6'$%&  6'$(&�6'%(&�6'$%( � lZd`_ 6'$%& 6'$2& � 6'&2% � 6'$2%�l�_� 6'$(& � 6'%(& � 6'$%(  6'$2& � 6'&2% � 6'$2% beb�� $&�(. � �� %&�(1 � �� $%�(0  �� $&�2+ � �� %&�24 �
� �� $%�2)� bf__f�$&�(. � (1�<K � $%�(0  $&�2+ � %&�24 � 2)�:<Qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� ':<K�'�<K�('__:K� ')__$%�>hdZaZlv� 6$&'  6%')�

>hdZaZl_evkl\h��� Ijh\_^_f ).A%'� bf__f ).%' b $(') ± iZjZee_eh]jZffu�6$(')  $(�K� 6).'%  .%�K� :?  D<� ke_^h\Zl_evgh�6$(')  6).'%�')%'  �� ).'%� ke_^h\Zl_evgh� 6')'%  �� 6).'%  �� 6$(') ������ Ijh\_^_f &4__('� &4  ('� bf__f 4&(' ± iZjZee_eh]jZff biZjZee_eh]jZff $(')� m dhlhjuo klhjhgu jZ\gu� l�_�64&('  6$(')�'('&  �� iZjZee_eh]jZffZ4&('� ke_^h\Zl_evgh�

http://alexbooks.ucoz.com



��

6'('&  �� 64&('  �� 6$(') ������ KjZ\gb\Zy ��� b ��� bf__f� 6'('&  6')'%�Qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� :<K' ± ljZi_pby�:K�%'  ���� KjZ\gblv� 6$%& b 6$&' ��� KjZ\gblv� 6$%2  6&'2�>hdZaZlv� :H�H<  HK�2'�
�� KjZ\gb\Zy '$%' b '$&'� bf__f�6$%'  �� $'�%%�� 6$&'  �� $'�&&�� %%�  &&�� l�_�6$%'  6$&' ��� 6$%2  6$%' � 6$2' � 6&'2  6$&' � 6$2'�� 6$%2  6&'2��� \ '$2% b '&2' \_jlbdZevgu_ m]eu �:H<  �'2&� ke_^h\Z�l_evgh� 66 $2 2%&2 2'$2%

&'2
'
'  �� � l�_� �  $2 2%&2 2'�� � l�_� :H�H<  KH�2'�qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� $%&' ± ljZi_pby�<K  Z� $'  E�01__$'6$01'  60%&1 �01  "

J_r_gb_�Imklv01  o kf� lh]^Z�� 6$01'  �� �E � [��K�K��  �� �[�D�K�� l�_��K�K���E�[�  �[�D�K�� K�E�[�  �D�E��[�K���� 6$%&'  6$01' � 60%&1� l�_� �� �D � E��K  �E�[��K�K�� � �� �[�D�K�beb �D�E��K  �E�[�K � �D�E�K�� �D�[�K  �D�E�K���� Bf__f kbkl_fm ba ^\mo mjZ\g_gbc�
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� � � �� � � �E [ K D E [ KD [ K D E K� �  � � �� �  � �®̄ � �
�

�
�D�[��D�E��[�  �E�[��D�[��D� � DE ��D[�D[�E[��[�  DE�D[�E��E[� D� � �[� � E�  ��
�[�  D��E�  �� l�_� [�  D E� ��� � Z [  D E� ���
Hl\_l� 01  D E� ��� �
����>Zgh� :<K' ± jhf[�G�  ��f� G�  ��f�J:<K'  "� K  "J_r_gb_��� 6$%&'  �� G��G�  �� ������  ���f��� Ba ':<H� :<�  :H� � <H�� l�_�:<�  �� � ���� :<�  ���� :<  ���  ��f��� 6$%&'  K�:<� ���  K���� K  ����f��� 3$%&'  ��$%  ����  ��f�Hl\_l� ��f� ���� f�
����>Zgh� :<K' ± jhf[� 6$%&'  ���kf� G  ���^f� HGA:<�HG  "J_r_gb_��� 6$%&'  �� G��G�� l�_� ���  �� ����G�� hlkx^Z G�  ��f�:H  �� G�  ����kf� H<  �� G�  ��f��� ba ':<H�  :<�  :H� � H<��:<�  ������ ����  ������� :<  ������  ���� f��� 6$%&'  GG��:<� ���  GG�������GG�  �� ��� � GH  �� GG�  �� ���� f�
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����Z� >Zgh� ':<K� :<  <K  ��kf� �:  ��q�6:<K  "J_r_gb_��� ba ':<F� �G  ��q� �:  ��q� ke_^h\Zl_evgh� <G  �� :<  
 �� ���  ��kf��� 6:<K  �� :K�<G  �� �� � ���  ��� � kf�:G�  :< � <G�  �������  ���� :G  ������  kf�agZqbl :K  �� � kf�[� >Zgh� ':<K� :<  <K� :GA<K� :G  �kf� �K:G  ��qGZclb� 6:<K  "J_r_gb_��� \ ':FK� �G  ��q� �:  ��q� agZqbl� �K  ��q� ke_^h\Zl_evgh�:G  GK  �kf�:K�  :G� � GK�  �� � ��  ��� ke_^h\Zl_evgh :K  ��  � � ��� �K  ��q b :<  <K� ke_^h\Zl_evgh�<:K  ��q� agZqbl ':<K± ijyfhm]hevguc� agZqbl� :G b :< kh\iZ^Zxl� ke_^h\Zl_evgh�6:<K  �� :G�GK  �� ����  ��kf��Hl\_l� �� kf������ >Zgh� ':<K� <K  ��kf�01A$&� %0  0&�$1  ��kf� 1&  ��kf�6:<K  "J_r_gb_��� <GA:K� ba '<KG� <F  FK� 01__<G� agZqbl�1&  1G  ��kf��� ba '<KG� <K�  <G� � GK�� l�_� <G�  <K��GK��<G�  �����  ���� <G  ���  ��kf��� 6:<K  �� �:K�<G  �� ������  ���kf��Hl\_l� ��� kf��
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���� >Zgh� :<K' ± q_luj_om]hevgbd�:<  �kf� <K  ��kf�&'  �kf� '$  ��kf� :K  ��kf�6$%&'  "
J_r_gb_� <K�  <:� � :K�� l�_� :K�  <K� ± <:��L�d� :<�  ��� <K�  ��� �ih mke��� lh :K�  ���±��  ����L�d� &'�  ��� $'�  ��� �ih mke��� lh :K�  ������  ����ke_^h\Zl_evgh� ':<K b '$&' ± ijyfhm]hevgu_� bf_xsb_ h[�smx klhjhgm :K  ��kf�6:<K'  6$%& � 6$&'  �� $%�$&� �� $&�&'�6$%&'  �� ������ � �����  �� kf��Hl\_l� �� kf��
���� Z� >Zgh� :<&' ± ljZi_pby�:<  &'� %&  ��kf�<G  �kf� �:  ��q�6$%&'  "J_r_gb_��� ba ':<G� �G  ��q� �:  ��q� agZqbl� �<  ��q� agZqbl� G<   :G  �kf�:<K' ± jZ\gh[_^j�� agZqbl :G  &'�  �kf b $'  ��kf��� 6$%&'  �� �%& � $'��%+  �� ���������  ���kf��

[� >Zgh� :<&' ± ljZi_pby�:<  &'�:<  ��kf� $'  ��kf�:KA%'�6$%&'  "
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J_r_gb_��� :<K' ± jZ\gh[_^j�� agZqbl� %'  :K b 2'  :H� <H  HK�ba '<HK� <H� � HK�  ���� �o�  ���� o  � � � ]^_ [  %2  2&�\ '$2'� :H� �2'�  $'�� �\�  ���� \  �� � � ]^_ \  $2  2'�$&  $2 � 2&  � � � �� �  �� � ��� 6$%&'  �� $&�%'� l�_� 6$%&'  �� ��� � ��� �  ���kf��
���� >Zgh� :<K' ± ljZi_pby�:KA%'�%%�A$'� %%�  K�6$%&'  "J_r_gb_��� Ijh\_^_f� ''�A%&� bf__f %%�''� ± ijyfhm]hevgbd�6% %'� �  6$%&' �l�d� 6 $%%�'  6 K �' '' � 6%�%&' � h[sZy���� GZ^h ^hdZaZlv� qlh <<�''� ± d\Z^jZl�l�d� $%&' ± iZjZee_eh]jZff� lh :K  %�'��ba %'A$&� $&__%�'� ke_^m_l� qlh %'A%�'�� %'  %�'��gh l�d� q_luj_om]hevgbd� ^bZ]hgZeb dhlhjh]h jZ\gu� i_ji_g^bdm�eyjgu b lhqdhc i_j_k_q_gby ^_eylky ihiheZf ± d\Z^jZl� lh%%�  %'�  K�  ''%%6 cc  6$%&'  K��Hl\_l� K����� >Zgh� :<K' ± jZ\gh[_^j_ggZy ljZi_pby�:KA%'� $%  &'�$' � %&  �D�6$%&'  "J_r_gb_�6$%&'  �� �<K� $'��%%�� 6$%&'  %%�� �kf� ����� ke_^h\Zl_evgh��� ��D�%%�  %%��� ]^_ D  %%�� l�_� 6$%&'  Z��
Hl\_l� 6$%&'  Z��
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���� >Zgh� :<K' ± q_luj_om]hevgbd�:KA%'�>hdZaZlv� $'� � %&�  $%� � &'��
>hdZaZl_evkl\h�JZkkfhljbf ':H<� ' <HK b '$2'�$'� � %&�  �$2� � 2'�� � �%2� � 2&��  �$2� � %2�� � �2'� �� 2&��  $%� � &'� �ih l_hj_f_ IbnZ]hjZ������ >Zgh� $%&' ± ljZi_pby�$%  &'�$'  ��kf� <K  �kf�:<  ��kf�<F�:K  ?� :?  ?K�6%'0  "J_r_gb_��� ba ':<<�� <<��  :<��:<�  ���������������  ������  ���<<�  ��  �kf��� ba ':?F b '<?K� :?  ?K� �:?F  �<?K���  �� �dZd gZdj_kl e_`Zsb_ ijb $'__%& b k_d� :K�� agZqbl�'<?K ':?F �ih klhjhg_ b � ijbe_`Zsbf m]eZf�� b :F <K �kf�0'  $' ± $0  ����  ��kf��� 6%'0  ��0'�%%�  �� �����  ��kf��Hl\_l� �� kf������ >Zgh� $%&'� $(). ± d\Z^jZlu�:<  :?  Z�6�  "
J_r_gb_��� ba ijyfhm]hevgh]h ':<K� :K�  :<� � <K�  �Z�� l�_�:K  Z � �
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�� ?K  :K � :?  Z � � Z��� 6(&4  �� (&�(4� gh (&  (4� ke_^h\Zl_evgh� 6(&4  �� �(&���
6(&4  �� D�� � � ���  � �� � �� �� �Z
6�  6$%& �6(&4  �� D�� �� �� � � � �D�  
 �� D� � �� D� � � D�  D�� � � ���
Hl\_l� D� � � �������� >Zgh� :<K' ± iZjZee_eh]jZff�Z  ������ f�K�Z gZ �� ���f�6  "

J_r_gb_�6$%&'  D�K� K �ih mkeh\bx�  ������������  ���� f� ke_^h\Zl_ev�gh 6  �����������  ������� f��Z� 6 | ������ f�� [� 6 | ����� f�� \� 6 | ���� f������ >Zgh� ':<K b ':�<�K���:  �:��:<  ����kf� :K  ����kf�:�<�  ����kf�:�K�  ����kf�GZclb� 6':<K �6':�<�K� � "
J_r_gb_�l�d� �:  �:�� lh 6':<K �6':�<�K�  ������������������� | ��������� >Zgh� $%&' ± ljZi_pby�<K  ���� ^f� $'  ����kf�K  ����^f�GZclb� 6$%&' � "

http://alexbooks.ucoz.com

http://alexbooks.ucoz.com


��

J_r_gb_�6  �$' � %&��K�6  �� ����� � ����������  ����������  ������� | ����^f��
Hl\_l� ����^f��
���� >Zgh� 6$%&'  ������kf�:<  ����kf�GZclb� $' � "
J_r_gb_�$'  �����������  ������������kf�Z� $' | ����kf� [� $' | ���kf�
���� >Zgh� ':<K�<K  ����f� :K  ����f�<?A:K�GZclb� <? � "
J_r_gb_��� 6'  �� <K�:G� 6'  �� ����������  �������f��
�� 6'  �� :K�<?� �������  �� ������<?�ke_^h\Zl_evgh� <? �������� | �f ��kf�Hl\_l� �f ��kf�
����Z� Z  ���kf� E  ���kf� 6  ������  ����kf��fh`gh 6  ��r��kf��[� Z  ���kf� E  ���kf� 6  �������  �kf��fh`gh 6  ��r��kf��
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\� Z  ���kf� E  ���kf� 6  �������  �����kf�� g_l� l�d������ d 6 d �����kf��
����k�  Z��E��_keb Z  ����� E  ����� lhk�  ����� � �����  ��� ���� � ��������k�  �������� k | ����kf�
����k�  Z� � E�Z� _keb Z�k \ ljb jZaZ� gZclb E � "Z  ������  ��������� � E�  k��Z��E�  ����� � ��� ��� ��  � �������� �������� ������ ���������� ���      ���������E  ������������[� E | ��^f �kf  ���kf� \� �����kf�
���� Z | ���kf� E | ���kf�F�  Z� � E��k  �� ED � �k  �� ������ �  ���������� �   ����� | ��������
Z� G_evay� l�d� ���� kf d k d ����kf�[�Fh`gh� l�d� k  ���� r ����kf�
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=eZ\Z 9,,� Ih^h[gu_ lj_m]hevgbdb� �� Hij_^_e_gb_ ih^h[guo lj_m]hevgbdh\����>Zgh� :<  ��kf� &'  ��kf�:<&'  "
J_r_gb_� :<&'  ����  ��?keb ^ebgu hlj_adh\ \ujZablv \ fbeebf_ljZo� lh bo khhlghr_�gb_ g_ baf_gblky�����
Z� bf__f� :<  �� _^�� &'  � _^�� �����   $%&' �F�F�  �_^��
FF�  � _^�� ������ �  �0000 � l�_� �� �0000$'&'  ± ijhihjpbhgZevgu�[� :<  �_^�� <K  �_^�� &'  � _^�FF�  �_^��FF�  �_^��F�F�  �_^�:<FF �  �� %&FF�  �� K'0 0� �  ��
L�_� :<FF �  %&FF�  K'0 0� � ± ijhihjpbhgZevgu�\� :<  �_^�� %'  �_^��FF�  �_^��F�F�  �_^�:<00�  �� <'0 0� �  ����
L�_� :<00� z <'0 0� � � ke_^h\Zl_evgh� hlj_adb g_ijhihjpbhgZevgu�
���� Z� >Zgh� ':<K�%' ± [bkk_dljbkZ�<K  �kf�'&  ���kf�$'  ���kf�:<  "J_r_gb_�
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%' ± [bkk_dljbkZ� ke_^h\Zl_evgh�:'$<  'K<K � � ��$<  � ��� � �$<  �� � :<  ���
Hl\_l� ��kf� [� >Zgh� ':<K�%' ± [bkk_dljbkZ�:<  ��� $'  ���%'  ����%'&  �&�'K  "
J_r_gb_��� %' ± [bkk_dljbkZ� ke_^h\Zl_evgh� :<$' %&'&  ���� � l�_�%&'&  �� � <K  �o� '&  �o�
�� �%'&  �K� %'  <K� agZqbl� ��  �o� o  � �� � <K  ��[  ��
�� '&  ��[  ��� ��  �� ��
Hl\_l� �� ������ >Zgh� ':<K$' ± [bkk_dljbkZ�:<  ��kf� <K  ��kf�:K  ��kf�%' b '&  "
J_r_gb_�$' ± [bkk_dljbkZ� ke_^h\Zl_evgh� '&$&  '<$%Imklv '&  o kf� lh]^Z %'  �� � [ kf� o��  ����� [ ��o  �� � �o� o  ��� [  '&  ��kf� %'  �� ± [  �� ± ��  �kf�Hl\_l� <'  � kf� '&  �� kf�
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���� >Zgh� ':<K�$' ± [bkk_dljbkZ�&'  ���kf� %'  ����kf�J:<K  ��kf�:< b :K  "
J_r_gb_�K<  &' � '%  ��� � ����  ��kf�J:<K  :< � <K � K:  :K � :< � ��  ��� l�_�:K � :<  �� ������ $' ± [bkk_dljbkZ� ke_^h\Zl_evgh� :KK' :%'< �:K :%� � �� �� � � :K:<  �����  �� ����L�_� :K  o� :<  �o��� Ih^klZ\eyy ��� \ ����bf__f�o��o  ��� �o  ��� o  �� l�d� :K  [� $%  �[� lh:K  �kf� :<  ��kf�Hl\_l� �� ������� >Zgh� '01.�0'() ± jhf[�'�01� (�1.� )�0.�01  �kf� 1.  �kf�FD  �kf�1(� (.  "J_r_gb_���F? ± ^bZ]hgZev jhf[Z0'()� ke_^h\Zl_evgh� 0( ± [bkk_dljb�kZ �ih k\hckl\m ^bZ]hgZe_c jhf[Z�� l�_� 011( 0.(. ����
Imklv 1(  o� lh]^Z ?D  � � o� ba ��� ke_^m_l� � ��o o �����o�  �o� ��o  ��� o  ����1(  ���kf� ?D  ���kf�Hl\_l� ���� ����
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���� >Zgh� '&'(�J&'(  ��kf�'0)1 ± jhf[�0�&'� )�&(� 1�'(�&)  �kf� ()  ��kf�&' b '(  "
J_r_gb_��� ') ± ^bZ]hgZev jhf[Z '1)0� ') ± [bkk_dljbkZ �k\�\h jhf[Z��ke_^h\Zl_evgh� 'KK) '()( � 'K '(� �� � l�_� 'K'(   ��� �� � agZqbl�'(  �[��� 3&'(  &' � '( � &(� l�_���  �[ � �[� � � ��� [  ��'&  ���  ��kf� '(  ���  ��kf�Hl\_l� ��� ���
���� >Zgh� ':<K b ''()��:  ���q� �?  ���q��<  ��q� �  ��q�:K  ���kf� '(  ����kf�:<  ���kf� )'  ����kf�<K  ���kf� ()  ����kf�>hdZaZlv� ':<K a''()�>hdZaZl_evkl\h��� �:  �?  ���q� �<  �'  ��q� �K  �)  ��q�<k_ m]eu khhl\_lkl\_ggh jZ\gu��� $&)(   � ��� � ���� � $<'(   � ��� � ���� � %&')   ����� � ��� �
$&)( $%'( %&')  �':<Ka''()� L�d� klhjhgu khhl\_lkl\_ggh ijhihjpbhgZevgu kN �� � m]eu khhl\_lkl\_ggh jZ\gu�
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����>Zgh� ':<Ka'.01� :< b DF� <K b01 ± koh^gu_�:<  �kf� <K  �kf� K:  �kf�DF:<  ����DF� 01� .1  "
J_r_gb_��� ':<Ka'D01� ke_^h\Zl_evgh� $0.0 %&01 $&.1  �� � �.0 01 .1  
�� D0:<  ���� ke_^h\Zl_evgh� DF  �����  ���������  01  ����� �����  .1� .1  �����Hl\_l� ���� ����� �����
����>Zgh�':<Ka:�<�K��>hdZaZlv� $&$& %'% '� � � � 
>hdZaZl_evkl\h�
�� ':<Ka':�<�K�� agZqbl� 66 $% $&$ % $&$%&

$ % &
'
' � � � � � � � �� �

l�d�6'$%&  �� :K�%'� 6 $ % &� � �'  �� :�K��%�'�� lh�
��� &%$$%&66''  ����������

�� &$%$ $&$%'%&$
%'$& �� �
� �
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����<ujZablv Zk b EF q_j_a Z� E� F� D�  E� � F� ��Z�  Zk�k� Zk  Z��F  D�� D E� �� �ba ����E�  EF�F� EF  E��F  E�� D E� �� �ba����
���� >Zgh� ':<K ± ijyfhm]hevguc>hdZaZlv��� K  DEF�� DD EE�

F
�
F >hdZaZl_evkl\h�

�� EF  Ek� � DF  Dk� � hlkx^Z� K  E DF F�  EF� � Dk�  DEk�� E�  EF�F� l�_� F  EE�F � D�  DF�F� l�_� F  ZZ�F �bf__f� EE�F  ZZ�F � qlh b lj_[h\Zehkv ^hdZaZlv�
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���� >Zgh� ':<K� �K  ��q�:K�<K  ����:<  ��ff�&'A$%�$'� %'  "
J_r_gb_��� :K  �[� %&  �[� :K� � <K�  :<�� ��o�� � ��o��  �������o�  ����� o  ��� l�_� :K  ��ff� <K  ��ff��� $'  :K�:<  �����  ��� %'  <K:<�  ������  ���
Hl\_l� ��ff� �� ff�
���� >Zgh� ':<K� �K  ��q�:K�<K  ����&'A$%�$'!'% gZ ��kf�$%  "
J_r_gb_��� K<'<�  :K$'�Imklv %'  [ kf� lh]^Z $'  o � ��kf� ���� ��o o�  ��o  �� �o����� o  ��� l�_� '  ��kf� $'  ��kf��� :<  $' � '%  �� � ��  �� kf �Hl\_l� ��kf����� >Zgh� ':<K�:<  �kf� <K  ��kf�:K  ��ff�<'A$K�$'� K'  "
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J_r_gb_�':<K ± ijyfhm]hevguc ih l_hj_f_ IbnZ]hjZ ��� � ���  ������<  ��q��� &'  K<:K�  �����  �� �� �
$'  :<:K�  ����  �����
Hl\_l� �� �� � � �����
���� >Zgh� <K�  ���f�<K  ���f�:K  ���f�:�K�  "
J_r_gb_�< ':<K b ':�<K�� �< ± h[sbc��K�  �K  ��q� agZqbl� ':<Ka':�<K� �ih ^\mf m]eZf�� l�_�:<: K� �  <K<K� � ���: K� �

� �� � �� � hlkx^Z
<�K�  ����  ������
Hl\_l� ����� f�
���� >Zgh� :K�  ����f�:K  ���f�<K  ���f�<�K�  "
J_r_gb_�< ':<K b ' :<�K���: ± h[sbc�'K�  �K  ��q� agZqbl� ':<Ka':<�K� � ih ^\mf m]eZf��
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l�_� <K< K� �  :K:K� �l�_� <�K�  �� ��������  ������
Hl\_l� ������
���� >Zgh� :K  ���kf�<K  ��kf�$'  ���kf�'(  ���f���  ���)(  "J_r_gb_��� < '$%' b '()'� ��  ��� �(  ��q� �$  ���� agZqbl�'$%'a'()' �ih ^\mf m]eZf� b

()$%('$')'%'   ��� :<  :K � <K  ��� ���  ���kf� bf__f����() ������ � hlkx^Z ()  �����  ��� kf�
Hl\_l� ���kf�
���� >Zgh� ':<Ka:�<�K��:K  ��f�:�K�  ���kf�:�<�  ���kf�:<  "

J_r_gb_�':<Ka':�<�K�� ke_^h\Zl_evgh� :<: <� �  :K: K� � � :<���  ������� �
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hlkx^Z� :<  ��� ��������  �� �������  �����  �����
Hl\_l� ��f����� >Zgh� ':<Ka':�<�K��:K  ���f�:K�  ��f�:<�  ��f�<<�  "J_r_gb_��� ':<Ka':�<�K�� ke_^h\Zl_evgh�:K:K�  :<:<� � :<��  ����� � :<  �� ������  ��������� <<�  :< ± :<�  ������ � ��  ����� f�Hl\_l� ����� f�����>Zgh�
JZa^_eblv gZ hlj_adb� Z� ���� [� ���� \� ����Ihkljh_gb_�Z� :< ^_ebf gZ � jZ\guo qZkl_c�Ijh\h^bf ijhba\hevguc emq :K� hldeZ^u\Z_f � jZ\guo hlj_adh\�Kh_^bgy_f <F� Q_j_a lhqd F��F��F� kljhbf ijyfu_� iZjZe�e_evgu_ ijyfhc <F� Ih l_hj_f_ NZe_kZ bf__f�$'�  '�'�  '�'�  '�'�  '�'�  '�%� $'��'�%  ��������>Zgh�

Ihkljhblv� ':<K� �:  D��K  E�$'  O�
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Ihkljh_gb_��� �:  D��� Ijh\_klb [bkk_dljbkm�:� $'  O��� Kljhbf �'  ���q � D E� �§©̈ ·¹̧KlhjhgZ�' i_j_k_q_l klhjhgm m]eZ: \ lhqd_ K��� Kljhbf m]he� kf_`guc k �$'&� KlhjhgZ wlh]h m]eZ i_j_k_q_l^jm]mx klhjhgm�: \ lhqd_ <��� ':<K ± bkdhfuc

����>Zgh�

Ihkljhblv� ':<K� �:  D� �<  E� KGA:<� KG  K�:gZeba� Ihkljh_gb_��� Kljhbf ijyfmx O��� KGAO� &+  K� G�O��� �K  ��q � E� h^gZ ba klhjhg i_j_�k_dZ_l ijyfmx \ lhqd_ <��� �K  ��q � D \ ^jm]hc ihemiehkdh�klb� h^gZ ba klhjhg i_j_k_dZ_l ijy�fmx \ lhqd_ :��� ':<K ± bkdhfuc�����>Zgh�
Ihkljhblv ':<K� �:  D�:F  P�
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:gZeba� Ihkljh_gb_��� �:  D��� GZ h^ghc ba klhjhg m]eZ :hleh`blv � h^bgZdh\uo hlj_a�dZ� Z gZ ^jm]hc ± � lZdbo `_ hl�j_adZ�Kh_^bgblv )1��� GZclb k_j_^bgm1)��� GZ emq_ :H ± hlj_ahd :F  P��� Q_j_a F kljhbf ijyfmx O __ 1)��� O�$)  &� O�$1  %��� ':<K ± bkdhfuc� '$1)a':<K�]^_ �: ± h[sbc��<  �1 �khhl\_lkl\_ggu_ ijb 1)__%K b k_dms_c $%��12  2)� agZqbl� <F  FK� l�_� :F ± f_^bZgZ�

� �� Khhlghr_gby f_`^m klhjhgZfb b m]eZfbijyfhm]hevgh]h lj_m]hevgbdZ
����>Zgh� ':<K� �K ��q�VLQ� FRV� WJ�$ b �<  "J_r_gb_� :<�  :K� � <K��Z� <K  �� :<  ��� l�d� :K�  :<� � <K�� lh:K  ��� �� ����   ���VLQ�$  <K:<  ��� VLQ�<  :K:<  ����FRV�$  :K:<  ���� FRV�%  <K:<  ���WJ�$  <K:K  ��� WJ�%  :K<K  ���[� <K  ��� :K  ��� l�d� :<�  :K� � <K�� lh
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:<  ��� ��� ����   ���VLQ�$  FRV�%  <K:<  ���� VLQ�%  FRV�$  :K:<  ����WJ�$  <K:K  ���� WJ�%  :K<K  ����\� <K  �� :K  �� l�d� :<�  :K� � <K�� lh :<  � � ��  khV�%  VLQ�$  <K:<  �� FRV�$  VLQ�%  :K:<  ��WJ�$  <K:K  �� WJ�%  :K<K  �]� :K  ��� :<  ��� l�d� <K�  :<� �:K�� lh<K  ��� ��� ���   �VLQ�$  FRV�%  <K:<  ��� VLQ�%  FRV�$  :K:<  ����WJ�$  <K:K  ��� WJ�%  :K<K  ���
����Ihkljhblv�D� _keb�Z� WJD  �� [� WJD  ��

\� FRVD  ���� ]� FRVD  �� � FRVD  <K:K  ���K ± bkdhfuc m]he� �K ± bkdhfuc m]he�
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^� VLQD  �� � VLQD  K<:K  �� _� VLQD  ��� VLQD  <K:K  ���: ± bkdhfuc m]he� �: ± bkdhfuc m]he�

����
Z� FRVD  �� � VLQD� WJD  "VLQ�D  � � FRV�D� ke_^h\Zl_evghVLQD  � ���  �� WJD  �����FRVVLQ  DD  � �
[� FRVD  �� � VLQD� WJD  "ZgZeh]bqgh Z��VLQD  � ���  �� � WJD  �� �
\� VLQD  �� � FRVD� WJD  "
FRV�D  � ± VLQ�D� FRVD  � �� ���   �� � WJD  � �
]� VLQD  �� � FRVD� WJD  "
FRVD  � ���� ����   ��� WJD  ��� �
���� >Zgh� ':<K� �K  ��q��<  E� :K  E�<ujZablv� <K b �:� :<�
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J_r_gb_��� Ba hij_^_e_gby� WJ�<  :K<K � l�_�
<K  :KWJ�  E EEWJ � :<  EVLQE�:  ��� ± E���� E  ��kf� E  ��q� <K  οWJ���� | �������� | ����kf�
�:  ��q� :<  οVLQ���� | ������� | ������
Hl\_l� EWJE � ��q � E� EVLQE � | ����� ��q� | ������
���� >Zgh� ':<K� �K  ��q�:  D� :K  E�<ujZablv� <K b �<� :<�

J_r_gb_��� WJD  <K:K � hlkx^Z :<  E�FRVD� <K  E�WJD��<  ��q � D�� E  ���WJ��q  ��������� | ����kf:<  ο��FRV��  ��� ����� | �����kf� �<  ��q � ��q  ��q�
Hl\_l� E�WJD� EFRVD ��q � D | ��kf� | ��kf� ��q�
���� >Zgh� ':<K� �K  ��q��:  D� :<  k�<K� :K b �<  "
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J_r_gb_��� <K  :<�VLQ�:  k�VLQD� :K  :<�FRV�$  F�FRVD��<  ��q � D��� k  ��kf� D  ��q� <K  ��� VLQ��q  ��������� | ��kf�:K  ���FRV ��q  ��������� | ��kf��<  ��q � ��q  ��q�Hl\_l� k�VLQD� k� FRVD� ��q � D� |��kf� |��kf� ��q�
���� >Zgh� �K  ��q�<K  Z� :K  E�$K� �$ b �<  "

J_r_gb_��� :<�  :K� � <K�� :<  Z E� �� �ih l� IbnZ]hjZ��Z� VLQ�<  FRV �:  ��D E E� � [� WJ�:  DE � WJ�<  ED�� Z  ��kf� E  ��� :<  ��� ��� ����  | ��kf�WJ�:  ���� | ���� l�_� �: | ��q��c�
WJ�<  ����  ����� l�_� �< | ��q��c�
���� Z� >Zgh� :<  <K��:  D� :<  E�6$%&  "
J_r_gb_� <GA:K�6$%&  �� :K�<G�
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ba ':<G� <G  :<�VLQ�$  E�VLQD� :G  :<�FRV�$  E�FRVD�ke_^h\Zl_evgh�6$%&  �� E��VLQD�FRVD  E��VLQD�FRVD�[� >Zgh� :<  <K��:  D� :K  Z�6$%&  "
J_r_gb_�':<G� <G  :G�WJ�$  Z� �WJD�6'$%&  �� $&�%+  �� D� Z� WJD  �� D� WJD�
���� >Zgh�:<  &'�<K  �kf� $'  �kf��:  D�6$%&'  "J_r_gb_�$%&' � jZ\gh[_^j_ggZy ljZi_pby� ke_^h\Zl_evgh�':<<�  ''&&�� ]^_ $%�  &�'  �� � ����  �kf�< ':<<�� <<�  :<�� WJ�:� <<�  �� WJD� agZqbl�6$%&'  �� �$' � %&��%%�� 6$%&'  �� �� � ����� WJD  � WJDkf��
Hl\_l� � WJD�
���� >Zgh�%&  �� f�K  �� f��$  �'  ����$'  "
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J_r_gb_��� ':<<�� <<��FRV�:  :<�� hlkx^Z :<�  ��� WJ��q  ��� �   � �f��� &�'  :<�  � �f��� $'  $%� � <�K� � &�'  � � � �� � � � | �� � ����  ���� f�Hl\_l� ����f����� >Zgh� $%&' ± jhf[�:K  �� %'  � � ��:� �<  "
J_r_gb_�':H<� :H  �� <H  � � WJ�<:H  <H:H  �� � agZqbl� �<:H   ��q� l�_� �:<H  ��q � ��q  ��q�:K� %' � [bkk_dljbku m]eh\ : b <� agZqbl� �<  ��q� �:  ���q����� >Zgh� :<K' ± ijyfhm]hevgbd�:<  � � <K  ����� ��  "
J_r_gb_�'$%'� WJ��  $'$%   �� � � l�_� ��  ��q� agZqbl���  ��q � ��q  ��q�Hl\_l� ��q b ��q����� >Zgh� :<K' ± iZjZee_eh]jZff�%'A$%� $'  ��kf��%$'  ��q��c�6$%&'  "
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J_r_gb_�6$%&'  $%�%'��� $%  $'�FRV�$�$%  ���FRV��q��c | ��������� | ����kf�%'  $'�VLQ �$� %'  ���VLQ��q��c | ��������� | ����kf��� 6$%&'  ��������� | ����� kf��Hl\_l� |��kf��
���� >Zgh� ':<Ka':�<�K��:<  �KF� <K  �kf�:K  ��kf� :�K�  ���kf�:�<�� <�K�  "
J_r_gb_�':<Ka:�<�K�� ke_^h\Zl_evgh� ������ K<<KK::K<::<   �

���� K<������<:�   � hlkx^Z�
:�<�  � � ���� �  ���� Z <�K�  � � ���� �  �����
Hl\_l� ���kf� ����kf�
���� >Zgh� :<K' ± ljZi_pby�':<Ka''&$� $'  E�%&  D�>hdZaZlv� :K�  DE�
>hdZaZl_evkl\h�':<Ka''&$� agZqbl� $%'& %&&$ $&'$  :K�  %&�'$ �k\hckl\h ijhihjpbb��l�_� $&�  D�E� qlh b lj_[h\Zehkv ^hdZaZlv�
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���� >Zgh� '013�0'� 1. ± [bkk_dljbku�0'�1.  2�01  �kf� 13  �kf�FJ  �kf�HD� 21  "
J_r_gb_��� 1. � [bkk_dljbkZ� ke_^h\Zl_evgh� 010. 13.3 � �FD �DJ � imklv
FD  o� lh]^Z DJ  � � o� agZqbl� �o �� � o � �� � �o  �o� o  FD  
 � �� kf��� 0' ± [bkk_dljbkZ� ke_^h\Zl_evgh� 0..2 0112 

12.2010.   � ��� �����  �� �k\hckl\h ijhihjpbc��
Hl\_l� HD�21  �������� >Zgh� ':<K�:<  <K�%'A$&� %'  ��kf�:H ± [bkk_dljbkZ�<H� 2'  "J_r_gb_��� < ':<K� :<�$'  ���� $'  �[� :<  �o�:<�  $'� � %'�� �[� � ���  �[�� [�  ���� [  ���  � � kf�agZqbl� :<  �� � kf� $'  �� � ��� :H ± [bkk_dljbkZ� ke_^h\Zl_evgh� $%%2 $'2' 
imklv '2  [� lh]^Z %2  �� � [� agZqbl� �� ��� � o �� �o �o  �����o�� o  ��� l�_� '2  ��kf� <H  �����  ��kf�Hl\_l� ��� ���
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���� >Zgh� ':H<� :H  H<� K�H<�HF ± [bkk_dljbkZ�:H<�>hdZaZlv�F:�FK�

>hdZaZl_evkl\h�HF ± [bkk_dljbkZ� ke_^h\Zl_evgh� :H:F HK0K  FK<KH<� �
:H � �H< � <K�� :H:F H<� <K0K � ke_^h\Zl_evgh�
:F �FK� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh�':<K� '�%&�%':% 'K$K �>hdZaZlv� $' ± [bkk_dljbkZ�
>hdZaZl_evkl\h�:G ± \ukhlZ '$%' b '$&'� l�_� 66 <''K$%'

$'&  ����
LZd `_ 6$%'  �� :<�'(� 6$'&  �� <L�:K� bf__f�66 $% <''1 $&$%'

$'&  �� ����KjZ\gb\Zy ��� b ��� bf__f�%''& $% <''1 $& �� � ¹̧·©̈§  mkeh\bxih$&$%'&%' �
O  '?'1 � agZqbl�'(  '1� $' ± [bkk_dljbkZ �ih k\hckl\m��
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���� >Zgh� ':HK�O�$&  0� O�%&  1�$0�0&  ����$%  ��kf� <K  ��kf�K:  ����kf�FK� 1&� 01  "J_r_gb_��� < ':<K b '01&� �K ± h[sbc��F  �: �khhl\_lkl\_ggu_ ijb $%__O b k_dms_c $&��agZqbl ':<Ka'01& �ih � m]eZf�� l�_�
��   0&$&01$%1&%& �

�� $%01  �� � %&1&  �� � $&0&  �� �01  �� :<  �� ���  � �� �kf�1&  �� ���  �� kf�FK  �� �:K  �� �����  ���� kf�
���� >Zgh� ':<K�:F ± f_^bZgZ� ()__<K�:F�()  2�>hdZaZlv� ?H  2)�
>hdZaZl_evkl\h�< '$2) b ':FK� �: ± h[sbc��&  �) �khhl\_lkl\_ggu_ ijb ()__0K�� agZqbl '$2)a':FK�ih � m]eZf�� l�_�2)0& $2$0 � hlkx^Z 2)  2: FK$0� ���< ':H? b ':F<� �: ± h[sbc��<  �? �khhl\_lkl\_ggu_ ijb ()__%K�� agZqbl�':H?a':F< �ih � m]eZf�� l�_�
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2?<0 $2$0 � hlkx^Z H?  $2 <F$0� ����KjZ\gbf ��� b ����2)  2: FK$0� � 2(  $2 <F$0� � l�d�FK  <F� lh fh`gh k^_eZlv\u\h^� qlh 2)  2(�
���� >Zgh� :<  Z� '&  E�$.  P� .&  Q�$&  G� 2.  [�>hdZaZlv�Z� PG [E b QG [D 

[� oZ [E�  ��o  "J_r_gb_��� < '$'& b '$2.� �$ ± h[sbc��D  �K  ��q� agZqbl� '$'&a'$2. �ih � m]eZf�� l�_�'&2. $&$. � hlkx^Z E[ GP �� < ':<K b 'DHK��K ± h[sbc� �:  �D  ��q� agZqbl�':<Ka'DHK �ih � m]eZf�$%.2 $&.& � hlkx^Z D[ GQ 
�� QG [D b PG [E �
agZqbl oZ [E�  QG PG Q � PG GG�  �  � � oZ [E�  ��� qlh b lj_[h\Z�ehkv ^hdZaZlv��� oZ [E�  �� oE � D[ZE  �� o�D � E�ZE  ��
l�_� o  ZEZ � E �
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����Z� >Zgh� ':<K b ':�<�K�� $%$ % $&$ & %0% 0� � � � � �  �
<F� <�F� ± f_^bZgu�>hdZaZlv� ':<Ka':�<�K��

>hdZaZl_evkl\h�< ':<F b ':�<�F� ih mkeh\bx
$%$ % %0% 0

�� $&�� $ &� � � � � �
  �ke_^h\Zl_evgh�

':<Fa':�<�K� �ih lj_f klhjhgZf�� agZqbl� �:  �:���� Ba mkeh\by $%$ % $&$ &� � � � � �:  �:� �kf� \ur_��':<Ka':�<�K� �ih � klhjhgZf b m]em f_`^m gbfb��[� >Zgh� ':<K b ':�<�K���:�  �:�
���� K::KG<<G  �

<GA:K� <�G�A:�K��>hdZaZlv� ':<Ka':�<�K��
>hdZaZl_evkl\h��� < ':<G b ':�<�G�� �: �:���G  �G�  ��q� agZqbl� ':<Ga':�<�K� �ih � m]eZf��l�_� ������ <::<G<<GG::G   �
�� < ':<K b ':�<�K�� ���� <::<K::K  b �:  �:�� agZqbl�':<Ka':�<�K�� �ih � klhjhgZf b m]em f_`^m gbfb��Qlh b lj_[h\Zehkv ^hdZaZlv�
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���� >Zgh� $%&' ± ljZi_pby��:  ��q�:KA%'� %'�&$  2�$%  �kf� $'  �kf�'&� '%�&%  "J_r_gb_���%'�  $%� � $'� �l� IbnZ]hjZ�� %'�  �����  ��� %'  ��   � �� kf��� '$'& b '%$'� �'  �$  ��q� �&  �'� agZqbl�'$'&a'%$' �ih ^\mf m]eZf�� l�_�
%'$&%$$'$''&   � %'$&���'&   � '&  ��� � �� 

�� %+  � � � ��  � ��ba ijyfhm]hevgh]h '<KG� <K�  <G� � KG�  �� � ��� �§©̈ ·¹̧  
 �� ����� ���� � l�_� <K  ����  �� �� kf�
Hl\_l� � �� kf � � �� kf� �� �� kf�
���� >Zgh� $%&' ± ljZi_pby�:K�%'  H�01__$'�$'  D� %&  E�01  "
J_r_gb_��� < '$2' b '&2%� ��  �� �\_jlbdZevgu_����  �� �gZdj_kl e_`Zsb_ ijb $'__%& b k_dms_c :K��agZqbl '$2'a'&2% �ih ^\mf m]eZf�� l�_�

ED   2&$22%2'%&$' �
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�� < '$%' b 'F<H� �< ± h[sbc��F  �: �khhl\_lkl\_ggu_ ijb $'__%K b k_dms_c $&��agZqbl '$%'a'F<H �ih ^\mf m]eZf�� l�_�
2F:'%H<'  � hlkx^Z HF  $' %2%' D %2%'�  �

�� '%'&a'2'1 �ih ^\mf m]eZf�� ke_^h\Zl_evgh
'&'&2'%'21%&   � l�_� 21  %& 2'%' E 2'%'�  �

�� 01  21 � 02  E 2'%'� � Z <2%'�  %' %2D2'E ��� �
%'  2% � 2'  2% � DE 2%  2%� E � DED %2� E DE 2%2% D � EE

2%�D � D�2% D � EE
�DED � E� �

�  �  � qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� ':<K�01 ± kj_^gyy ebgby�::�A01� %%�A01�&&�A01�>hdZaZlv� ::�  <<�  KK��
>hdZaZl_evkl\h��� < '::�F b '<<�F� :F  F<���  �� �\_jlbdZevgu_�� agZqbl�'::�F  '<<�F �ih ]bihl_gma_ b hkljhfm m]em��l�_� ::�  <<� ������ < '<<�1 b '&&�1� %1  1&���  �� �\_jlbdZevgu_�� l�_�'<<�1  '&&�1 �ih ]bihl_gma_ b hkljhfm m]em�� agZqbl�::�  <<� ������ KjZ\gbf ��� b ���� ihemqbf ::�  <<�  KK�� qlh b lj_[h\Zehkv^hdZaZlv�
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���

���� >Zgh� :<K' ± jhf[�0� 1� .� ) ± k_j_^bgu klhjhg�>hdZaZlv� 01.) ±ijyfhm]hevgbd�
>hdZaZl_evkl\h��� < '$%'� )0 ± kj_^gyy ebgby� ke_^h\Zl_evgh�%'__)0 b )0  �� %'�< '%&'� 1.__%' b 1.  �� %'�Ih ijbagZdm )01. ± iZjZee_eh]jZff��� %'__)0__1.� '%A$& �ih k\hckl\m ^bZ]hgZevgh]h jhf[Z��agZqbl 1.A$& b )0A$&�01__$&__).� )0A$&� agZqbl� )0�01� 1.A$&�)DA)F b 1.A01� 1.A).� ke_^h\Zl_evgh� 01). ± ijyfh�m]hevgbd� qlh b lj_[h\Zehkv ^hdZaZlv�

���� >Zgh� :<K' ± iZjZee_eh]jZff�F�&'� &0  0'�1�%&� %1  1&�$1�%'  (� $0�%'  )�>hdZaZlv� <?  ?)  )'�
>hdZaZl_evkl\h��� < ':<K� $1� %2 ± f_^bZgu�<?�?H  ��� �k\hckl\h f_^bZg���� < '$&'� ')�)2  ������ < iZjZee_eh]jZff_ $%&' ^bZ]hgZeb lhqdhci_j_k_q_gby ^_eylky ihiheZf� ke_^h\Zl_evgh� <H  2'�%( � (2  2) � )'� agZqbl� <?  ()  )'��[  �[ � �[  �[� qlh b lj_[h\Zehkv ^hdZaZlv�
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���� >Zgh� ':<K�$' ± [bkk_dljbkZ�$'�%&  '�>hdZaZlv� %'$% '&$& 

>hdZaZl_evkl\h��� :GA'& �:G ± \ukhlZ ^ey '$%' b ^ey '$'&��6$%'  �� $+�%'�� 6$&'  �� $+�&'� bf__f�66 %'&'$%'
$&'  ����

�� 6$%'  �� '0�$%� 6$&'  �� 'D�$&� '.  '0�\ '$'. b '$'0� '$ ± h[sZy� ��  ��� l�_�'$'.  '$'0 �ih ]bihl_gma_ b hkljhfm m]em�� ke_^h\Zl_evgh�66 :%:&$%'
$&'  ������ KjZ\gb\Zy ��� b ���� bf__f ih k\hckl\m ijhihjpbhgZevghklb�:%:& %'&' � :%:' $&&' �qlh b lj_[h\Zehkv ^hdZaZlv�

���� >Zgh� ':<K�$' ± [bkk_dljbkZ�D�<K� <D  DK�.'__$$��>hdZaZlv� %'  (&�
>hdZaZl_evkl\h��� ::� ± [bkk_dljbkZ� ke_^h\Zl_evgh� :%%: $&$ &� � 
�� ''%.a'$%$� �ih ^\mf m]eZf� �< ± h[sbc� �:  �'��
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l�_� '%%$ %.%$� � %' %.� %$%:� ����
�� '$$�&a'?DK ��K ± h[sbc� �:  �K��l�_� :&.& $&(& �
?K  DK� :K: &� ������ KjZ\gb\Zy ��� b ���� bf__f� <D  DK�%$%:�  :K: &� � l�_� %'  ?K� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :<K' ± ljZi_pby�$' � %&  E� $&  D��$&%  D�6$%&'  "J_r_gb_�6$%&'  �� �$' � %&��&&��'KK�:� �K�  ��� �:  D� :K  Z� l�_� KK�  ZVLQD��� <K � $'  E� ke_^h\Zl_evgh� 6$%&'  �� DEVLQD�
Hl\_l� 6$%&'  �� DEVLQD�
���� >Zgh� ':<Ka':�<�K���6$%&  6$ % &� � � �Ihkljhblv� ':�<�K��
Ihkljh_gb_�':<Ka':�<�K�� agZqbl� 66 $%&

$ % &� � �  N��

http://alexbooks.ucoz.com



���

66 $%&
$ % &� � �  �� � agZqbl� N�  �� � l�_� N  ��Bkihevamy k\hckl\h iZjZee_evguo ijyfuo kljhbf ':�<�K�� klh�jhgu dhlhjh]h \ �� [hevr_ ':<K�

���� >Zgh� :� <� K ± k_j_^bgu klhjhg�g_dhlhjh]h ':�<�K��Ihkljhblv� ':�<�K��
Ihkljh_gb_��� Q_j_a lhqdb :� <� K kljhbf ijyfu_ Z__<K�E__$&� F__$%��� D� E� F ihiZjgh i_j_k_dmlky \ lhqdZo :�� <�� K�� ':�<�K� ± bk�dhfuc�
����>Zgh�
Ihkljhblv� ':<K� :<  Z� ::�  P�� %%�  P�:gZeba� Ihkljh_gb_��� :<  Z��� ::�  P�� H�::� b H�<<�� f_�^bZgu i_j_k_dZxlky b ^_eylky wlhclhqdhc :H� H:�  ��� <H�H<�  ������ Kljhbf Hdj� $� 5 �� P� � §©̈ ·¹̧ b
Hdj� <� 5 �� P� � §©̈ ·¹̧ � Hgb i_j_k_dmlky \ lhqd_ H��� Emqb :H b <H ijh^e_\Z_f gZ ^ebgm ::�  P� b <<  P���� <:� b :<� i_j_k_dmlky \ lhqd_ K��� ':<K ± bkdhfuc�
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=eZ\Z 9,,,� Hdjm`ghklv� �� DZkZl_evgZy d hdjm`ghklb
����Hij_^_eblv \aZbfgh_ jZkiheh`_gb_ ijyfhc S b hdjm`ghklb�

Z� U  ��kf� G  ��kf�U!G� ke_^h\Zl_evgh� ijyfZy b hdjm`ghklv i_j_k_dZxlky \ ^\molhqdZo� [� U  �kf� G  ���kf�U!G� ke_^h\Zl_evgh O�Hdjm`ghklv�H� U�  ®:� <¾ �\� U  ���^f� G  ���^f��Z� H� i_j_k_dZxlky \ ^\mo lhqdZo�
]� U  �^f� G  ���^f�U�G� ke_^h\Zl_evgh� ijyfZy b hdjm`�ghklv g_ i_j_k_dZxlky�
^� U  �^f� G  ��^f� ke_^h\Zl_evgh�U  G� agZqbl� ijyfZy b hdjm`ghklv dZ�kZxlky�

���� >Zgh� hdjm`ghklv �H� U��2$  G� 2%  U�G�U� $�O�>hdZaZlv� O ± k_dmsZy�>hdZaZl_evkl\h�
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�� Imklv OA2$� lh]^Z G�U b O ± k_dmsZy �ih hij����� Imklv O g_ A2$� lh]^Z HDAO 'H:D ± ijyfhm]hevgucl�d� H: ± ]bihl_gmaZ� lh H:!HD�U!H:� U!HD �ih mkeh\bx�� ke_^h\Zl_evgh� O ± k_dmsZy ih hij_^_�e_gbx�Qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� :<KH ± d\Z^jZl�:<  �kf�Hdjm`ghklv �H� �kf��Hij_^_eblv� dZdb_ ba ijyfuo H:� :<�<K b :K k_dmsb_ ih hlghr_gbx dhdjm`ghklb �H� �kf��U � :<� agZqbl� ijyfu_ H: b HK ± k_dmsb_����� >Zgh� Hdjm`ghklv �H� 5�:< ± ohj^Z�HF  5� :<�HF  ?�:?  ?<�F�O ± dZkZl_evgZy�>hdZaZlv� O__:<�
>hdZaZl_evkl\h��� < ':H<� :H  H<  :<  5� ke_^h\Zl_evgh��:  �<  �H  ��q��� Ih k\hckl\m dZkZl_evguo H:AO� agZqbl��D  ��q � �:  ��q � ��q  ��q�Hl\_l� ��q����� >Zgh� Hdj �H� 5��$%  5�O��O�  &��:K<  "

J_r_gb_�
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�� :<  H:  H<  5� �:  �<  �H  ��q��� Ba k\hckl\Z dZkZl_evguo H:A O�� 2%AO�� agZqbl��K:<  �K<:  ��q � ��q  ��q��� ':<K� �: � �< � �K  ���q� l�_� �K  ���q���q  ���q�Hl\_l� ��������� >Zgh� Hdj �H�5��:<  �5��K:<  ��q�&'�$%  '�>hdZaZlv� '$&' ± jZ\gh[_^j_gguc�
>hdZaZl_evkl\h��� :H  HK  5� ke_^h\Zl_evgh� ':HK ± jZ\gh[_^j_gguc� l�_��K  �:  ��q��� HKA&'� ke_^h\Zl_evgh� �$&'  �2&$ � �'&2��$&'  ��q � ��q  ���q��� '$&'� �' � �: � �K  ���q��' � ��q � ���q  ���q� �'  ��q� l�_��$  �'  ��q� ke_^h\Zl_evgh�:K  &' b '$&' ± jZ\gh[_^j_gguc�Qlh b lj_[h\Zehkv ^hdZaZlv���� >Zgh� Hdj �H� ���kf��:< ± dZkZl_evgZy�H<  ���kf� H:  �kf�:<  "
J_r_gb_��� :< ± dZkZl_evgZy �ih mke��� ke_^h\Zl_evgh H<A:< b ':H< ±ijyfhm]hevguc�:<�  H:� � H<�  � � ����  ���� �ih l� IbnZ]hjZ�� l�_�:<  �� � kf�
Hl\_l� �� � kf�
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���� >Zgh� Hdj �H� ��kf��:< ± dZkZl_evgZy��:H<  ��q�:<  "
J_r_gb_��� :< ± dZkZl_evgZy �ih mke��� ke_^h\Zl_evgh� H<A:<�ba ':H<� WJ�H  :<H< � hlkx^Z�:<  H<�WJ�H  ���WJ��q  �� � �kf��
���� >Zgh� Hdj �H� ���kf��H:  �kf�:<� :K ± dZkZl_evgu_��<:K  "
J_r_gb_��� < ':H<� �<  ��q� H:  �� H<  ���� l�_� H<  �� H:�Bf__f� �H:<  ��q��� LZd`_� ba ':HK�H:K  ��q��� �<:K  �H:K � �H:<  ��q � ��q  ��q�Hl\_l� ��q�
���� >Zgh� Hdj �H� 5��:<� :K ± dZkZl_evgu_�H:�Hdj �H� 5�  (�2(  ($��%$&  "
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J_r_gb_��� H?  HK  H<  5 �H:  �H?  �5���� ':H<�H<  �� H:� ke_^h\Zl_evgh� �<:H  ��q� Z �<  ��q��� :H ± [bkk_dljbkZ�<:K� agZqbl� �<:K  ��q�Hl\_l� ��q
���� >Zgh� H<  �kf� H:  �kf�:<� :K� ��� ��  "

J_r_gb_��� < ':H<� �<  ��q� :<�  H:� � H<� �ih l� IbnZ]hjZ��:<�  �� � �  ��� :<  ��  � � kf��� VLQ��  H<:H  ��  �� � agZqbl� ��  ��q��� ':H<  ':HK� l�_� :K  :<  � � kf� ��  ��  ��q�Hl\_l� � � kf� � � kf� ��q� ��q�
���� >Zgh� Hdj �H� 5��:<� :K ± dZkZl_evgu_�:<  �kf� �H:  ��q�<K  "

J_r_gb_��� < ':H<� �<  ��q��:  ��q� ke_^h\Zl_evgh� <H  �� :H�
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Imklv <H  o� lh]^Z :H  �o:H�  <H� � :<�� �o�  o� � ��� o  � ���� < '<HK� �H  ���q� l�_�� \ '<H? �<H?  ��q�Hlkx^Z �H<?  ��q� <?  <H�FRV�<� l�_�<?  � �� �FRV��q  � �� � ��  ��  �kf�
Hl\_l� �kf�
���� >Zgh� Hdj �H� 5��:F� <F ± dZkZl_evgu_�H<  <K�>hdZaZlv� �:FK  ��<FK�
>hdZaZl_evkl\h��� < 'HF< b ' KF<�F< ± h[sZy�H<  <K� agZqbl 'KF<  'HF< �ih ^\mf dZl_lZf�� l�_��HF<  �KF<��� �<FH  �:FH �k\hckl\h iZjZee_evguo hlj_adh\���� �:FK  �:FH � �<FK � �HF<� �:FK  ���� l�d��HF<  �<FK  �:FH� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� Hdj �H� 5��:<  �5�&�O ± dZkZl_evgZy�::�AO� %%�AO�>hdZaZlv� :�K  K<��>hdZaZl_evkl\h��� ::�AO� <<�AO� agZqbl� <<� __ ::�� l�_�$%&' ± ijyfhm]hevgZy ljZi_pby��� L�d� HKAO� lh HK __ ::� __ <<�� H:  <H� H�:<�l�_� ih l� NZe_kZ HK ± kj_^gyy ebgby ljZi_pbbb :�K  K<�� qlh b lj_[h\Zehkv ^hdZaZlv�
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���� Ba mkeh\by K<A:<�:<  5 Hdj �:� :<��agZqbl ih ijbagZdmK< ± dZkZl_evgZy d Hdj �:� :<���� Ba mkeh\by K<A:<�K<  U Hdj �&� &<�� agZqbl ih ijbagZdm$< ± dZkZl_evgZy d Hdj �&� %&���� Imklv Hdj �<� <K�� lh]^Z :K k_dmsZy d wlhc hdjm`ghklb��<K!<G��Imklv Hdj �<� :<�� lh]^Z :K k_dmsZy d wlhc hdjm`ghklb��:<!<G��
���� >Zgh� Hdj �H� �kf��GZclb� y\ey_lky eb :G dZkZl_evghc"

Z� H:  �kf� :G  �kf�< ':GH� H:  �� :G  �� HG  �� ih l� IbnZ]hjZ�� ������ ��  ��� ke_^h\Zl_evgh� ':GH ± ijyfhm]hevguc� l�_��HG:  ��q b :G y\ey_lky dZkZl_evghc�[� �G:H  ��q� H:  �kf�< ':GH�HG  �� H:  �� �G:H  ��q�>himklbf� �G  ��q� lh]^Z :G  HG  �� l�_� :H  � � � Z wlhijhlb\hj_qbl mkeh\bx :H  �� ke_^h\Zl_evgh� ij_^iheh`_gb_g_\_jgh b :G g_ y\ey_lky dZkZl_evghc�\� �G:H  ��q� H:  �kf�< ':GH� H:  �� HG  �� �:  ��q�HG  �� H:� agZqbl� �G  ��q� l�_�
:G y\ey_lky dZkZl_evghc�
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����>Zgh� Z� Ihkljhblv dZkZl_evgmx d hdjm`gh�klb� iZjZee_evgmx O�Ihkljh_gb_��� Kljhbf HFAO��� 20�Hdj �H�5�  :��� Q_j_a lhqdm : ijh\_^_f ijyfmxZ __ O��� Z ± bkdhfZy dZkZl_evgZy�>Zgh�[� Ihkljhblv dZkZl_evgmx d hdjm`gh�klb� i_ji_g^bdmeyjgmx O�Ihkljh_gb_��� Kljhbf HFAO�� Q_j_a lhqdm H ijh\h^bf ijyfmxE __ O��� E�Hdj �H�5�  ®:� <¾��� Q_j_a : beb < ijh\h^bf ijyfmxZ __ O��� E�Hdj �H�5�  ®:� <¾��� Q_j_a : beb < ijh\h^bf ijyfmx Z __ HF��� Z beb Z� ± y\ey_lky bkdhf dZkZl_evgu_�
� �� P_gljZevgu_ b \ibkZggu_ m]eu

����Z� [�
:H  :<  <H  5

\� ':<H b '<HK ± jZ\ghklhjhggb_� ]�
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���� >Zgh� Hdj� �H� ���:<  "
J_r_gb_�Z� �:H<  ��q� agZqbl ':H< ±jZ\ghklhjhggbc b :<  ��[� �:H<  ��q� agZqbl� ':H< ± ijyfhm]hevguc b :< �� �\� �:H<  ���q� agZqbl� :<  :H � H<  ����  ���

���� Z� >Zgh� Hdj �H�5��:<  &'�>hdZaZlv� :<  &'�
>hdZaZl_evkl\h�< ':H< b '&2'� HK  H:  5� H'  2%  5�ba mke��$%  &'� l�_�':H<  '&2' �ih lj_f klhjhgZf�� l�_��:H<  �&2'� $%  &'� [� >Zgh� Hdj �H�5��:<  &'�&' b &%'  "

J_r_gb_�

http://alexbooks.ucoz.com



���

�� :<  &' �kf� \ur_���:H<  ���q� agZqbl�:<  ��� b &'  ���q��� L�_� �&%'  ���q � ���q  ���q�Hl\_l� ���q b ���q�
���� >Zgh� :K  ��q�%'  ��q�5  ��kf�&'  "
J_r_gb_��� &'  ���q � �$& � '%�  ���q � ��q  ���q��� ba '&2'� �2  ���q� 2'  2&  ��kf�l�d� H?A&'� VLQ�(2'  ('2' � l�_� ('  2'�VLQ�(2'  
 ���VLQ���q  ��� �� kf b &'  ��('  �� � kf�Hl\_l� �� � kf�
���� >Zgh� �:<K ± \ibkZgguc��:<K  "
J_r_gb_� ���$&$%&  �Z� $&  ��q� ke_^h\Zl_evgh� �:<K  ��q�[� $&  ��q� ke_^h\Zl_evgh� �:<K  ��q��c�\� $&  ��q� ke_^h\Zl_evgh� �:<K  ��q�]� $&  ���q� ke_^h\Zl_evgh� �:<K  ��q�^� $&  ���q� ke_^h\Zl_evgh� �:<K  ��q�
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���

����
Z� �o  �� ����q � ��q � ���q�  ��q� \� �o  ����q � ���q���  ��q�[� o  ���q����q � ���q�  ���q� ]� o  ���q � ����q � ��q�  ���q�
���� >Zgh� �:<K !:K< gZ ��q�:H<� :K<  "

J_r_gb_�Imklv �:K<  o� lh]^Z �:H<  o � ��q��:H< :<� ke_^h\Zl_evgh� �:H<  �� :<� o  �� �o � ��q�  ��q�agZqbl� �:K<  ��q� �:H<  ��q�
���� Z� >Zgh� :<  ���q�:K  ��q�GZclb� �<:K ± "
J_r_gb_��<:K  �� <K� hlkx^Z <K  ���q � ����q � ��q�  ��� q� ke_^h\Z�l_evgh� �<:K  ���q� [��<:K  �� <K� ]^_<K  :< � :K  ���q � ��q  ��q�l�_� �<:K  �� <K  ��q�
Hl\_l� ���q beb ��q�
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����
>Zgh� $%  ���qF� $% � $0 �0%  �����<:F  "

J_r_gb_��� :F<  ���q� ]^_ %$  ���q � ���q  ���q�$0 �0%  ���� ke_^h\Zl_evgh� $0  �o� $0 � 0%  ���q�0%  �o� �o � �o  ���� o  ���l�_� $0  ����  ���q� 0%  ����  ���q��� �<:F  �� � %0  �� ����q  ��q�Hl\_l� ��q���� >Zgh� :< ± dZkZl_evgZy�$' ± k_dmsZy�'�Hdj�H� 5��%'  ���q��c��%$'� �$'%  "
J_r_gb_��� l�d� �%.' ± \ibkZgguc� lh�%.'  �� %'  �� ���q��c  ��q��c��� Bf__f �'%.  �� '.  ��q� ke_^h\Zl_evgh��'%$  ��q � �%.'� �%'$  ��q��c � ��q��c  ��q��c��� H<  2'  5� agZqbl� '%2' ± jZ\gh[_^j_gguc� l�_��'%2  �%'2  ��q��c� ke_^h\Zl_evgh��'%$  �'%2 � �2%$  ��q��c � ��q  ���q��c� agZqbl��%$'  ���q � ����q��c � ��q��c�  ���q��c � ���q��c  ��q��c�Hl\_l� ��q��c b ��q��c�
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���� >Zgh� :<__&'�>hdZaZlv� $'  %&�

>hdZaZl_evkl\h��� �<:K b $&' ± gZdj_kl e_`Zsb_ ijb :< __ &' b k_dms_c :K�l�_� �<:K  �$&'��� l�d� �$&'  �� $' b �<:K  �� K<� lh&%  $'� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :K� :? ± k_dmsb_��:K?  ��q�:?  ���q�%'  "
J_r_gb_��� �:<? ± \ibkZgguc� ke_^h\Zl_evgh� �:<? �� :? �� ���q ��q��� l�d� �?<K b �:<? kf_`gu_� lh�<?'  ���q����q � ��q�  ��q� ke_^h\Zl_evgh�%'  ���%('  �����  ��q�Hl\_l� �������� >Zgh� $&� )& ± k_dmsb_�$)  ���q� %'  ��q��$&)  "
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J_r_gb_��� L�d� �$%) ± \ibkZgguc� lh �$%)  �� $)  ��q��� L�d� �%)' ± \ibkZgguc� lh �%)'  �� %'  ��q��� Ba '%&)� �)  ��q� �% �kf_`guc k �$%)�  ���q���q  ���q��&  ���q � ���q � ���q�  ��q�Hl\_l� ��q�
���� >Zgh�:<�&'  (�$'  ��q� %&  ��q��<?K  "
J_r_gb_��� L�d� �$&'  �� $'� lh �$&'  ��q�
�<:K  �� <K� l�_� �<:K  �� � ���  ��q��� ':?K� �?  ���q � ��K � �:���?  ���q � ���q � ����  ���q��� L�d� �<?K b �:?K ± kf_`gu_� lh �<?K  ���q � ���q  ��q�Hl\_l� ��q�
���� >Zgh�:K ± ^bZf_lj�Hdj�H�5��:< ± ohj^Z� :F ± dZkZl_evgZy��F:<���q�>hdZaZlv� �F:<  �:K<�
>hdZaZl_evkl\h��� <  �� :K  ��q� ke_^h\Zl_evgh� ':<K ± ijyfhm]hevguc�
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�K  ��q ± �<:K ������ :F ± dZkZl_evgZy d hdjm`ghklb� agZqbl� :FA:K b�F:<  ��q � �<:K ������ KjZ\gb\Zy ��� b ���� bf__f��K  �F:<� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :F ± dZkZl_evgZy�:< ± ohj^Z�>hdZaZlv� �F:<  �� :<�
>hdZaZl_evkl\h�L�d� :H  <H  5� ':H< ± jZ\gh[_^j_gguc� ke_^h\Zl_evgh��<  �:  D� l�_� �:H<  ���q � � D �����:H< ± p_gljZevguc� agZqbl� �:H<  :<�L�d� :F ± dZkZl_evgZy� :FA:H� l�_� �F:<  ��q � D�KjZ\gb\Zy ��� b ���� bf__f��F:<  �� �:H<  �� :< � qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :� <� K�Hdj� :< ±^bZf_lj�>hdZaZlv� �K !�:� �K !�<�

>hdZaZl_evkl\h��� L�d� �:K< ± \ibkZgguc� lh �:K<  �� :<  �� ����q  ��q�ke_^h\Zl_evgh ':<K ± ijyfhm]hevguc� l�_� �K !�<� �K!�:��: � �<  ��q �ih k\hckl\m m]eh\ ijyfhm]hevgh]h lj_m]hevgb�dZ�� ke_^h\Zl_evgh� dZ`^uc ba m]eh\ f_gvr_ �K�
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���� >Zgh� :<�K<  ?�('  "

J_r_gb_�Z� :?  �� <?  �� K?  ���� ih k\hckl\m ohj^ bf__f�:?�?<  K?�('� ���  ����('� hlkx^Z('  ��� � ������   ��[� :?  ��� ?<  �� K?  ('� agZqbl� :?�?<  K?�('�����  o�o� o�  ����� o  ��� �  ���\� :?  ���� <?  ���� K?  ���� agZqbl� :?�?<  ?K�('� l�_��������  ���('� ('  �������  ��������� >Zgh� :�: ± ^bZf_lj�::�A<<�� ::��<<�  ��:K  �kf� K:�  �kf�<<�  "
J_r_gb_��� ::�A<<�� ke_^h\Zl_evgh� HK ± \ukhlZ jZ\gh[_^j_ggh]h'<H<�� ke_^h\Zl_evgh� HK ± f_^bZgZ� agZqbl� <K  K<���� :K�K:�  <K�K<� �k\�\h ohj^�� l�_����  o�o� o�  ��� o  � � � <K  � � � <<�  �<K  � � kf�Hlkx^Z� <<�  � � kf����� >Zgh� :< ± ^bZf_lj�&'A$%� &'�$%  .�>hdZaZlv� KD  :D D<� �
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>hdZaZl_evkl\h��� &'A:<� ke_^h\Zl_evgh� KD  .' �kf� ������� Ih k\hckl\m ohj^� :D�D<  KD�.'� l�d� KD  .'� lh:D�D<  KD�� KD  :D D<� � qlh b lj_[h\Zehkv ^hdZaZlv�
����>Zgh�
Ihkljhblv� :<� :<  D E� �Ihkljh_gb_�ijh\h^bf ijyfmx O� gZ g_c hldeZ^u\Z_f ^\Z hlj_adZ .1  D�10  E�kljhbf hdjm`ghklv k p_gljhf gZ O b ^bZf_ljhf DF�ijh\h^bf ijyfmx� i_ji_g^bdmeyjgmx O� q_j_a lhqdm1�i_ji_g^bdmeyj i_j_k_dZ_l hdjm`ghklv \ lhqdZo : b <� bf__f�:< ± bkdhfuc hlj_ahd�
���� >Zgh� :< ± dZkZl_evgZy�$4 ± k_dmsZy�>hdZaZlv� :<�  :J�$4�

>hdZaZl_evkl\h�< ':<J b ' $4%��: ± h[sbc� �4  �%� ke_^h\Zl_evgh�':<Ja'$4%� l�_� $%$4 $3$% :<�  $4�$3 �ih k\hckl\m ijhihjpbb�� qlh b lj_[h\Zehkv ^hdZ�aZlv�
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���� >Zgh� :< ± dZkZl_evgZy�$' ± k_dmsZy�&'  "

J_r_gb_�Z� :<  �kf� :K  �kf� lh]^Z :<�  :K�$'�imklv &'  [� lh]^Z ��  ��o � � �� ��  �o � ��o  �� l�_�&'  �kf�Hl\_l� � kf�[� :<  �kf� $'  ��kf� lh]^Z :<�  :K�$'���  :K���� hlkx^Z :K  ���kf�&'  $'�$&  �� � ���  ���kf�Hl\_l� ��� kf�
���� >Zgh� :K� b :K� ± k_dmsb_�>hdZaZlv� :<��:K�  :<��:K��

>hdZaZl_evkl\h��� < ':K�<� b ':K�<���: ± h[sbc� �K�  �K�  �� <�<�� l�_�':K�<�a':K�<� �ih ^\mf m]eZf�� agZqbl�:K:K :<:<�
�

�
� �ba k\hckl\Z ijhihjpbb�� l�_�:K��:<�  :<��:K�� qlh b lj_[h\Zehkv ^hdZaZlv�
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� �� Q_luj_ aZf_qZl_evgu_ lhqdb lj_m]hevgbdZ
���� >Zgh� �H�HF ± [bkk_dljbkZ�F:AH:�F<AH<�>hdZaZlv� :<AHF�
>hdZaZl_evkl\h��� < 'FH< b 'FH:� HF ± h[sZy� l�d� HF ± [bkk_dljbkZ� lh��  ��� agZqbl�'FH<  'FH: �ih ]bihl_gma_ b hkljhfm m]em�� ke_^h\Zl_evgh�H<  H: b ':H< ± jZ\gh[_^j_gguc��� < 'H<D b 'H:D� H<  H:���  ��� HD ± h[sZy� agZqbl�'H<D  'H:D �ih ^\mf klhjhgZf b m]em f_`^m gbfb�� l�_�<D  D:� ke_^h\Zl_evgh� HD ± f_^bZgZ� lh]^Z ih k\�\m f_^bZgujZ\gh[_^j_ggh]h ' HDA<:� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� �H�Hdj�H�� 5��Hdj�H��U�  :�>hdZaZlv� H�� H��H:�

>hdZaZl_evkl\h��� <K b <�K� ± dZkZl_evgu_ d hdjm`ghklyf� agZqbl�H�<A<K� H�KA<K b� H�K�A<�K�� H�<�A<�K�� l�_�lhqdb H� b H� e_`Zl gZ [bkk_dljbk_�H � ih k\hckl\m [bkk_dljb�ku���� l�d� :D  :D� �ih k\hckl\m [bkk_dljbku�� lh : e_`bl gZ [bk�k_dljbk_�
����
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>Zgh� :<� :K ± dZkZl_evgu_ d Hdj �H�U��GZclb� Z� H:� [� U�

J_r_gb_�Z� U  �kf� �:  ��q �mke����� H<A:<� HKA:K� ke_^h\Zl_evgh� :H y\ey_lky [bkk_dljbkhc��� < ':KH��K  ��q� �:  ��q� :H  ���� HK  �kf� l�_�:H  �HK �ba ijyfhm]� lj_m]hevgbdZ :HK��:H  ���  ��kf�[� :H ± [bkk_dljbkZ� lh]^Z \ ':HK� �:  ��q� �K  ��q��H  ��q� l�_� :K  HK  U����  �U�� U�  �� �l� IbnZ]hjZ�� U  � � �
���� >Zgh� ':<K�<H� KH ± [bkk_dljbku�>hdZaZlv� H ± p_glj hdjm`ghklb�:<� :K b <K ± __ dZkZl_evgu_�

>hdZaZl_evkl\h��� <H ± [bkk_dljbkZ�&%'� ke_^h\Zl_evgh�24A%' b 2)A%& jZ\gu �k\hckl\h [bkk_dljbku���� KH ± [bkk_dljbkZ�<KD� ke_^h\Zl_evgh� 2)A%& b 20A&.�jZ\gu �k\hckl\h [bkk_dljbku���� Bf__f� 24  2)� 2)  20� l�_�24  2F  2) ± jZ^bmku hdjm`ghklb k p_gljhf \ lhqd_ H�Z :K� <K� :< ± dZkZl_evgu_�
����
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>Zgh�':<K�::�� <<� ± [bkk_dljbku�::��<<�  F�GZclb� �:KF b �<KF�
J_r_gb_�Z� �:F<  ���q��F ± lhqdZ i_j_k_q_gby [bkk_dljbk ::� b <<�� ke_^h\Zl_evgh�KF ± [bkk_dljbkZ�:K< b �:KF  �<KF��� ':<F� �: � �< � �K  ���q� l�_��� � ��  ���q � ���q  ��q��� ':<K� �: � �< � �K  ���q��K  ���q � ��< � �:�� ����� � ���  �����q  ��q��K  ���q � ��q  ��q� l�_� �<KF  �:KF  ��q�[� �:F<  ���q�Bf__f� �K  ���q � ������q ����q��  ��q� l�_��:KF  �<KF  ��q�Hl\_l� Z� ��q� ��q� [� ��q� ��q�
���� >Zgh� ':<K�'.A%&� &.  .%�Z� $' b &'  "[� :K  "
J_r_gb_�Z� %'  �kf� :K  ���kf�'. ± k_j_^bgguc i_ji_g^bdmeyj d <K� ke_^h\Zl_evgh� <'  'K�ih k\�\m�� l�_� '&  �kf� lh]^Z$'  :K �'&  ��� � �  ���kf�[� %'  ����kf� $'  ��� kf�'. ± k_j_^bgguc i_ji_g^bdmeyj d <K� ke_^h\Zl_evgh�'K  <'  ����kf�
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:K  'K � :'  ��� � ���� � ����kf�Hl\_l� Z� �kf� ���kf� [� ����kf b ����kf�
���� >Zgh� ':<K�)'A$&� ('A$%�&)A)$� $(  (%�>hdZaZlv�Z� ' ± k_j_^bgZ <K�[� �:  �< � �K�>hdZaZl_evkl\h�Z� �� '(A$%� $(  (%� ke_^h\Zl_evgh� <'  :'� ih k\hckl\m k_�j_^bggh]h i_ji_g^bdmeyjZ��� )'A$&� &)  )$� ke_^h\Zl_evgh� &'  '$� ih k\hckl\m k_j_�^bggh]h i_ji_g^bdmeyjZ��� Bf__f� $'  %'� &'  '$� l�_�&'  '%� agZqbl ' ± k_j_^bgZ K<�[� �$  �&$' � �'$%�'$&' ± jZ\gh[_^j_gguc� agZqbl� �&$'  �K�'$'% ± jZ\gh[_^j_gguc� agZqbl� �'$&  �%� l�_��:  �< � �K� qlh b lj_[h\Zehkv ^hdZaZlv�
����>Zgh� ':<K ± jZ\gh[_^j_gguc�??�A:<� :?�  ?�<�J:<K  ��kf� :<  ��kf�:K  "J_r_gb_�< ':?K� J:?K  :? � ?K � :K� ih k\hckl\m k_j_^bggh]h i_ji_g�^bdmeyjZ :?  <?� agZqbl�J:<K  <? � ?K � :K�J:?K  <K � :K� ]^_ <K  :< ih mkeh\bx� l�_�J:?K  :< � :K� ��  �� � :K�:K  �kf�Hl\_l� � kf�
����
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>Zgh� ':<K� :K  K<�'$'%� $'  '%�>hdZaZlv� &'A$% b :D  D<�

>hdZaZl_evkl\h��� Ba mkeh\by :K  K<� K�O�� OA$%� ]^_O ± k_j_^bgguc i_ji_g^bdmeyj$'  '%� ke_^h\Zl_evgh� '�O�� ]^_ O�A:<Bf__f� K b ' e_`Zl gZ h^ghf k_j_^bgghf i_ji_g^bdmeyj_ d :<�b O b � kh\iZ^Zxl� l�d�:D  D<�:D  D<� Z bf_ggh�q_j_a D ijh\_^_gu ^\Z i_ji_g^bdmeyjZ d h^ghfm hlj_adm� gh wlhg_\hafh`gh ih l_hj_f_� O b O kh\iZeb� agZqbl�&'A$%� &'�$%  .� :D  D<�
���� >Zgh� ':<K�:<z:K�:F ± f_^bZgZ�>hdZaZlv� :F g_ A<K�
>hdZaZl_evkl\h��� Imklv :FA<K��� < ':FK b ':F<�:F ± h[sZy� KF  F<� l�_�':FK  ':F< �ih ^\mf dZl_lZf�� agZqbl�:K  :<� gh wlh ijhlb\hj_qbl mkeh\bx :< z:K��� Ke_^h\Zl_evgh� gZr_ ij_^iheh`_gb_ g_\_jgh� b :F g_ A<K�qlh b lj_[h\Zehkv ^hdZaZlv�
����
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>Zgh� ':<K�:K  <K�::�� <<� ± [bkk_dljbku�::��<<�  F�>hdZaZlv� KFA:<�
>hdZaZl_evkl\h�::��<<�  F� ke_^h\Zl_evgh� KF ± [bkk_dljbkZ�K� hims_ggZygZ hkgh\Zgb_ jZ\gh[_^j_ggh]h lj_m]hevgbdZ� l�_� KFA:<� qlh blj_[h\Zehkv ^hdZaZlv�
���� >Zgh� ':<K�::��<<�  F�:K  <K�<<�A:K� ::�A<K�>hdZaZlv� KFA<:�<D  D:�
>hdZaZl_evkl\h��� ::��<<�  F� ke_^h\Zl_evgh ih aZf_qZl_evghfm k\hckl\mlj_m]hevgbdZ� KFA:<��� < '<KD b ':KD� KD ± h[sZy� <K  :K� l�_�':KD  '<KD �ih dZl_lm b ]bihl_gma_�� agZqbl�D:  <D� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� Z�:� <�Z�Ihkljhblv�F�Z� :F  F<�

Ihkljh_gb_��� Kljhbf hlj_ahd :<��� Kljhbf OA:<� ]^_ O ± k_j_^bgguc i_ji_g^bdmeyj d hlj_adm :<�� O i_j_k_dZ_l \ lhqd_ F�
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��F ± bkdhfZy lhqdZ�
���� >Zgh� �D� :<�Ihkljhblv�F� lZdmx� qlh[uF:�AH:��F<�AH<� b:F  F<�
Ihkljh_gb_�Kljhbf [bkk_dljbkkm�H�Kljhbf k_j_^bgguc i_ji_g^bdmeyj d :<�Z�E F�F ± bkdhfZy lhqdZ�

� �� <ibkZggZy b hibkZggZy hdjm`ghklb
���� >Zgh� ':<K�:K  ��kf� :<  <K  ��kf�Hdj� �H�U� ± \ibkZgZ \ ':<K�U  "
J_r_gb_�< ':<D b 'H<F��< ± h[sbc� �F  �D  ��q� l�_�':<Da'H<F �ih ^\mf m]eZf�� agZqbl�

H<:<HF:D<F<D   �:<�  :D� � <D� �l� IbnZ]hjZ�� ���  �� � <D�� <D  ���
%0U ������  � � �����U�  ��U� U  � ��  � ��

Hl\_l� � �� kf�
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���� >Zgh� ':<K�:<  <K  ��kf�<H�HG  �����<GA:K ± p_glj \ibkZgghchdjm`ghklb�:K  "
J_r_gb_�< ':<G b 'H<F� �< ± h[sbc� �F  �<  ��q� l�_�':<Ga'H<F �ih ^\mf m]eZf�� agZqbl� H<:<HF:G<F<G   �<F  ��[� 20  �[� ke_^h\Zl_evgh�

�[$+��[��  � :G  ��[�[�� � � :G  ��kf�Hlkx^Z� :K  ��:G  ��kf����� >Zgh� ':<K�<?  �kf� :?  �kf�:<  <K�GZclb� J:<K � "

J_r_gb_��� :?  :D �k\hckl\h dZkZl_evguo hlj_adh\��agZqbl� :D  �kf b:K  �kf��� :<  :? � ?<  � � �  �kf��� J:<K  � � � � �  ��kf�Hl\_l� ��kf�
���� >Zgh� ':<K�Hdj �H� 5� ± \ibkZgZ�:<  ��kf� <K  ��kf� K:  �kf�
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���

:J� J<� %4� 4&� &5� 5$  "
J_r_gb_�J<  %4� 4&  &5� $5  $3 �ih k\�\m dZkZl_evguo hlj_adh\��Imklv J<  o� lh]^Z 4&  ���o b :J  �� � o�$5 � 5&  �� �� � o � �� � o  �� o  ����J<  %4  ���kf� :J  $5  ���kf� 5&  4&  ��� kf�
���� >Zgh� ':<K� �K  ��q�J:<K  "

J_r_gb_�Z� :<  ��kf� U  �kf�J:<K  :< � <K � :K  ��� J:<K  <D � DK � K? � :?�J:<K  �� � � � <D � :?� )% � )$  ��� J:<K  �� � � � ��  ��kf�[� $)  �kf� )%  ��kf��� $)  :?  �kf� )%  %.  ��kf �k\�\h dZkZl_evguo hlj_adh\��Imklv ?K  KD  U�lh]^Z :K  ��U� <K  ���U�:<�  :K� � <K� �l� IbnZ]hjZ ^ey ':<K����  ���U�� � ��� � U����U� � ��U � ���  �� U� � ��U � ��  �� bs_f dhjgb mjZ\g_gby
«¬ª  � �����U kfukemihih^oh^blg_U �ke_^h\Zl_evgh� ?K  U�  �kf��� J:<K  :< � <K � :K  �� � ��� � �� � �� � ��� � ��  ��kf�Hl\_l� ��kf�
���� >Zgh� ':<K� �K  ��q�:<  k�:K � K<  P�
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G ± "

J_r_gb_�Ih k\hckl\m dZkZl_evguo hlj_adh\� 1%  0%� DK  &1� :F :D�Imklv :D  :F  o� lh]^Z <1  0%  F � [ b� l�d�:K � K<  P� lh�[ � U� � �F � [� � U  P� �U  P � F� G  P � F�
���� >Zgh� :<K' ± q_luj_om]hevgbd�Hdj �H� 5� ± \ibkZgZ�:< � &'  ��kf�J$%&'  "
J_r_gb_��� :<K' ± hibkZgguc q_luj_om]hevgbd� ke_^h\Zl_evgh�:< � &'  $' � %&� l�_� $' � '&  ��kf��� 3$%&'  :< � K' � %& � $'  ��kf�
���� >Zgh� :<K' ± iZjZee_eh]jZff�Hdj �H� 5� ± \ibkZgZ�>hdZaZlv� $%&' ± jhf[�

>hdZaZl_evkl\h�$%&' ± hibkZgguc hdheh Hdj �H� 5�� ke_^h\Zl_evgh�:< � &'  $' � %&�Fu agZ_f� qlh klhjhgu \ iZjZee_eh]jZff_ ihiZjgh jZ\gu� ke_�^h\Zl_evgh� aZibr_f� �:<  �$'� l�_�$%  $' �khk_^gb_ klhjhgu jZ\gu�� ke_^h\Zl_evgh� $%&' ±jhf[� Qlh b lj_[h\Zehkv ^hdZaZlv�����

http://alexbooks.ucoz.com



���

>Zgh� :<K' ± hibkZgguc q_luj_o�m]hevgbd�>hdZaZlv� 6$%&'  �� 3$%&'�5�
>hdZaZl_evkl\h�6$%&'  6%2& � 6&2' � 6$2' � 6 $%2�6 $%&'  �� %&�5 � �� &'�5 � �� $'�5 � �� $%�5  
 �� 5 �$% � %& � &' � $'�  �� 3$%&' � 5�Qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� :<K' ± hibkZgguc q_luj_o�m]hevgbd �$% � &'  ��kf� 5  �kf�6$%&'  "
J_r_gb_�6$%&'  �� �3$%&'  ����  ��kf� ke_^h\Zl_evgh�6$%&'  �� �����  ��kf��
Hl\_l� ��kf������ >Zgh� :<K' ± hibkZgguc q_luj_o�m]hevgbd�:< � &'  ��kf� 6$%&'  ��kf��5  "

J_r_gb_��� $%&' ± hibkZgguc� ke_^h\Zl_evgh� 3$%&'  ����  ��kf��� 6$%&'  �� 5�3$%&'� l�_� 5  �63  � �����  ��� kf�
Hl\_l� ���kf�
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����Kmffu ijhlb\hiheh`guo klhjhg jhf[Z jZ\gu� ke_^h\Zl_evgh� \ex[hc jhf[ fh`gh \ibkZlv hdjm`ghklv�����Z� hkljhm]hevguc� [� ijyfhm]hevguc�

\� lmihm]hevguc�
���� >Zgh� ':<K ± \ibkZg \ Hdj �H�5��:< ± ^bZf_lj��:� �<� �K  "

J_r_gb_�Z� <K  ���q��:  �� <K  ��q� �<  ��q � ��q  ��q� �K  �� :<  ��q�
Hl\_l� ��q� ��q� ��q�[� :K  ��q��K  ��q �hibjZ_lky gZ ^bZf_lj�� �<  �� :K  �� ����  ��q��:  ��q � ��q  ��q�Hl\_l� ��q� ��q� ��q�
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���� >Zgh� ':<K ± \ibkZgguc�:<  :K� <K  ���q��:� �<� �K  "

J_r_gb_��:  �� <K  ��q�:<  :K� ke_^h\Zl_evgh� �<  �K  ����q � ��q���  ��q��c�Hl\_l� ��q� ��q��c� ��q��c�
���� >Zgh� ':<K� �K  ��q ± \ibkZgguc \Hdj �H�5��>hdZaZlv� �� H�:<��� H:  H<�
>hdZaZl_evkl\h��� �K  ��q� ke_^h\Zl_evgh� :<  ���q� agZqbl�:< ± ^bZf_lj Hdj �H�5�� H�:< b :H  H<��� :K� <K b :<  " ?keb :<  G b �:  D�':<K ± ijyfhm]hevguc� ke_^h\Zl_evgh�<K  :<�VLQ�:� l�_� <K  G�VLQD�:K  :<�FRV�$� l�_� $&  G�FRVD�
���� >Zgh� ':<K� �K  ��q ± \ibkZgguc�H:  "
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J_r_gb_�Z� :K  �� <K  �� :<�  :K� � <K��:<�  �� � ��  ���� :<  �����  � ke_^h\Zl_evgh� :H  �kf�[� :K  ��� �<  ��q� lh]^Z :K  �� :<�l�_� :<  �:K  ��kf� lh]^Z :H  ��kf�
���� >Zgh� ':<K ± \ibkZgguc�:<  <K  :K�H<  ��kf�:<  "
J_r_gb_��� ':<K ± jZ\ghklhjhggbc� ke_^h\Zl_evgh� �:  �<  �K  ��q��� < '<DH� �D  ��q� �<  ��q� H<  ��q� agZqbl�<D  H<�FRV��q  ��� ��  � � ��� <K  �<D  �� � �
���� >Zgh� ':<K ± \ibkZgguc�:<  <K  �� �<  ���q�G  "

J_r_gb_��� ':<K ± jZ\gh[_^j_gguc� ke_^h\Zl_evgh��K  �:  ����q � ���q���  ��q��� �K  �� :<� l�_� :<  ��q� �:  �� <K� l�_� <K  ��q� agZqbl��:<K  ���q b �:HK  ���q�
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�� :<KH ± iZjZee_eh]jZff �l�d� �:  �K� �<  �H�� l�_�:<  HK� <K  :H �ih k\hckl\m��:<  <K  �� HK  H:  �kf��� G  �U  ���  ��kf�
���� Z� < ijyfhm]hevgbd_ \k_ m]eu ijy�fu_� ke_^h\Zl_evgh� kmffu ijhlb\h�iheh`guo m]eh\ jZ\gu ih ���q� qlhy\ey_lky g_h[oh^bfuf mkeh\b_f ^eylh]h� qlh[u hibkZlv hdjm`ghklv hdh�eh ��om]hevgbdZ�[��� �:  �'� �K  �< �ih k\hckl\m jZ\gh[_^j_gghc ljZi_pbb���� �< � �:  ���q� �K � �'  ���q �ih k\hckl\m jZ\gh[_^j_g�ghc ljZi_pbb�Bf__f� �: � �K  �< � �'  ���q g_h[oh^bfh_ mkeh\b_ ^ey lh�]h� qlh[u fh`gh [ueh hibkZlv hdjm`ghklv�L�_� hdheh ex[hc jZ\gh[_^j_gghc ljZi_pbb fh`gh hibkZlv hd�jm`ghklv�
���� >Zgh� :<K' ± iZjZee_eh]jZff\ibkZgguc�>hdZaZlv� $%&' ± ijyfhm]hevgbd�

>hdZaZl_evkl\h�$%&' ± \ibkZgguc� ke_^h\Zl_evgh� �K � �:  ���q� �' � �%   ���q�gh ih k\hckl\m m]eh\ iZjZee_eh]jZffZ�K  �: b �<  �'�l�_� �:  �K  �<  �'  ��q� agZqbl$%&' ± ijyfhm]hevgbd �ih hij_^_e_gbx��
����>Zgh� :<K' ± ljZi_pby \ibkZggZy
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>hdZaZlv� $%  &'>hdZaZl_evkl\h��� $%&' ± \ibkZggZy ljZi_pby� ke_^h\Zl_evgh�< � �'  ���q� �K � �:  ���� ����LZd `_� �: � �<  ���q� �K � �'  ���q ����ih k\hckl\m m]eh\ ijb $'__%&��� KjZ\gb\Z_f ��� b �����: ��K  ���q� �: ��<  ���q� l�_� �<  �K��% ��'  ���q� �: ��%  ���q� l�_� �:  �'�Bf__f� m]eu ijb \_jog_f b gb`g_f hkgh\Zgbyo ihiZjgh jZ\gu�ke_^h\Zl_evgh� :<&' ± jZ\gh[_^j_ggZy�
������ Hkljhm]hevguc� �� Ijyfhm]hevguc� �� Lmihm]hevguc�

���� >Zgh� Hdj�H� 5��:< ± ohj^Z�:K� <K ± dZkZl_evgu_�>hdZaZlv� :K�<K  K�

>hdZaZl_evkl\h��� �<:K  �� $% b �:<K  �� $% �kf� ����� lh]^Z� �<:K   �:<K���q� l�d� :<����q� agZqbl�ohj^Z :< g_ y\ey_lky ^bZf_ljhf��� �:<K  �<:K z ��q� ke_^h\Zl_evgh�:K g_A:<� <K g_ A:<� agZqbl� :K�<K�
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Qlh b lj_[h\Zehkv ^hdZaZlv����� >Zgh� Hdj�H�5��:<� :K ± dZkZl_evgu_�O�<K� O�O�O ± dZkZl_evgZy�:<�O  F� :K�O  1�>hdZaZlv� J$%&' b �021 g_ aZ\bkyl hl\u[hjZ lhqdb O�
>hdZaZl_evkl\h��� J$10  :F � $1 � 01�%0  0; b ;1  1& �k\hckl\h dZkZl_evguo hlj_adh\�� l�_�J$10  1: � �0; � ;1� � $0  1$ � 0% � 1& � $0  $%� $&�qlh b lj_[h\Zehkv ^hdZaZlv��� �021  �;21 � �02;�'<FH  'FOH �ih dZl_lm <F  FO b ]bihl_gma_ FH�� agZqbl�FHO  �<HF�LZd`_ ba 'K21  ';21� �&21  �;21� l�_� �021  �%20 ���&21� Z bf_ggh� g_ aZ\bkbl hl O� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� Hdj�H�� 5� b Hdj�H�� U��Hdj�H�� 5�� Hdj�H�� U�  0�Z ± h[sZy dZkZl_evgZy�:< ± dZkZl_evgZy�>hdZaZlv�F� Hdj�D� �� :<��>hdZaZl_evkl\h���F ± lhqdZ dZkZgby hdjm`ghkl_c� Z ± bo dZkZl_evgZy�ZAH�H���� ih k\hckl\m dZkZl_evguo d hdjm`ghklb H�:�A:<� H�<A:<�l�_� H�:__H�< �ih k\hckl\m iZjZee_evguo ijyfuo���� < FD<H��<H�  FH�  5� �F  �<  ��q� l�_�FD<H� ± d\Z^jZl��� LZd`_� :DFH� ± d\Z^jZl� l�_�FD  D<  :D� agZqbl�
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D jZ\ghm^Ze_gZ hl :�F� <� l�_� D ± p_glj hdjm`ghklb jZ^bmkZ:D� ]^_ :D  �� :<�Bf__f�F�Hdj �D� �� :<�� l�d�FD  :D  �� :<�ijyfu_ :H�� <H�� H�H� ± dZkZl_evgu_ d wlhc hdjm`ghklb�
���� >Zgh� Hdj�H� 5��::� ± ^bZf_lj� <<� ± ohj^Z�::�A<<��>hdZaZlv� :<  :<� � ���q�
>hdZaZl_evkl\h��� <H  H<�  5� ke_^h\Zl_evgh� '<�<H ± jZ\gh[_^j_ggucba mke� H:A<<� � agZqbl :<  :<���� :< � :<�  <<� �beb �:<  <<���<<�  ���q ± gZb[hevr__ agZq_gb_�^himklbf� <<� ± ^bZf_lj hdjm`ghklb � gh wlh ijhlb\hj_qbl mkeh�\bx� agZqbl� <<� � ���q�l�_� :<  <<� ���q����q�
���� >Zgh� :� <� K� '�Hdj�H� 5��:<  K<�>hdZaZlv� :<  K<

>hdZaZl_evkl\h��� Ih k\�\m :<  '&� ke_^h\Zl_evgh� �:H<  �'2&��� < ':H< b ''2&� HK  :H  5� H'  2<  5��:H<  �'2&� agZqbl�':H<  ''2& �ih ^\mf klhjhgZf b m]em f_`^m gbfb��
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agZqbl� :<  &'� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� :< ± ^bZf_lj�Hdj�H� 5��$'__&%�>hdZaZlv� &' ± ^bZf_lj�

>hdZaZl_evkl\h��� $'__&%� ke_^h\Zl_evgh� ��  ��� ��  �� �gZdj_kl e_`Zsb_���� ':K<� '$%' ± ijyfhm]hevgu_ lj_m]hevgbdb��'  �&  ��q� :< ± h[sZy� ��  ��� l�_�':<K  '$%' �ih ]bihl_gma_ b m]em�� agZqbl���  ��  ��q � ��� ��  ����� < '$&'��: � �' � �&  ���q��$ � �� ���q � ��  ���q� l�_� �$  ��qBf__f� &'  ��$  ���q� agZqbl�&' ± ^bZf_lj hdjm`ghklb� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� Hdj�H� 5��:K� :? ± k_dmsb_�>hdZaZlv� �K:?  �� �K? � %'��

>hdZaZl_evkl\h��� < '$&'� �:  ���q � ��K � �'� �,���� �'  ���q � �&'(� �&'( ± \ibkZgguc� ke_^h\Zl_evgh�� &'(  �� &(� l�_� �'  ���q � �� K? ����
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�K ± \ibkZgguc� ke_^h\Zl_evgh� �K  �� %' ����Ih^klZ\bf \ , nhjfmem agZq_gby ��� b ���� bf__f��:  ���q � ����q � �� K? � �� %'�  ���q � ���q � �� &( � �� %'  
 �� �&( � %'�� qlh b lj_[h\Zehkv ^hdZaZlv�
����<_jrbgZ jZaghklhjhgg_]h lj_m]hevgbdZ g_ fh`_l e_`ZlvgZ k_j_^bgghf i_ji_g^bdmeyj_ d dZdhc eb[h klhjhg_� l�d�dZ`^Zy lhqdZ k_j_^bggh]h i_ji_g^bdmeyjZ ^he`gZ [ulvjZ\ghm^Ze_gZ hl dhgph\ hlj_adZ� d dhlhjhfm ijh\_^_g wlhli_ji_g^bdmeyj �ih k\ \m�� : wlh mkeh\b_ g_ \uihegy_lky� l�d�:<z:Kz<K�
����G_h[oh^bfuf mkeh\b_f \ibkZlv hdjm`ghklv \ q_luj_om]hevgbd y\ey_lky jZ\_gkl\h kmff ^ebg ijhlb\hiheh`guoklhjhg� agZqbl d\Z^jZl ± _^bgkl\_gguc ijyfhm]hevgbd� dhlhjuc m^h\e_l\hjy_l wlhfm mkeh\bx� Ke_^h\Zl_evgh� ijyfhm]hevgbd�hibkZgguc hdheh hdjm`ghklb ± d\Z^jZl�
���� >Zgh� $%&' ± q_luj_om]hevgbd�hibkZgguc hdheh Hdj�H� U��:<�&'  ���� $'�%&  ����6$%&'  6�GZclb� :<� <K� &'� $' � "
J_r_gb_��� $%&' ± hibkZgguc� ke_^h\Zl_evgh� 6$%&'  �� J$%&'�2.� l�_�3$%&'  �62. �65$%&'  �� LZd`_� 3$%&'  :< � <K � &' � $'$%&' ± hibkZgguc� ke_^h\Zl_evgh�
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&' � $%  $' � %&  �� 3$%&'� l�_�

°°̄
°®  �

 �
U6%&$' U6$%&' � °°̄

°®  �
 �
U6�\\ U6�[�[ �

o kf ± ^ebgZ O qZklb� \ kf ± ^ebgZ O qZklb�o  6U�\  6U
®°°°̄°

� [  6U\  6U
®°°°̄°

�
Bf__f�:<  � �  6�U �6�U � <K  � �  6�U �6�U � &'  � �  6�U �6�U � $'  6�U
Hl\_l� �6�U � �6�U � �6�U � 6�U �
���� >Zgh� $%&' ± ljZi_pby�<K� $' ± dZkZl_evgu_ dHdj�H� 5��). ± kj_^gyy ebgby�>hdZaZlv� H� ).�
>hdZaZl_evkl\h��� <K ± dZkZl_evgZy� ke_^h\Zl_evgh� H?A<K�$' ± dZkZl_evgZy� ke_^h\Zl_evgh� 21A$'�<K__$' �ba hij_^_e_gby ljZi_pbb�� agZqbl�)1 ± _^bgkl\_gguc i_ji_g^bdmeyj d <K b $'�ijhoh^ysbc q_j_a lhqdm H��� ). ± kj_^gyy ebgby ljZi_pbb� ke_^h\Zl_evgh� ).__<K__$' b).�(1  2 b ?H  21 �l� NZe_kZ��
���� >Zgh� :<&' ± ljZi_pby��'  ��q�%&  D� $'  E�
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&'  "
J_r_gb_�< ':<G� �G  ��q� :G  E � D�$%&' ± hibkZgguc� ke_^h\Zl_evgh� :< � &'  $' � %&  D � E�l�_� :< � <G  D � E�Imklv <G  o� lh]^Z :<  �D � E� � [<G�  :<� � :G� �ih l� IbnZ]hjZ�� l�_�o�  �Z � E�� � �[ �D � E� � [� � �E � D��[�  D� � �DE � E� � �[ �D � E� � [� � E� � �DE � D��[ �D� E�  �DE� [  �DE��D � E�  DE�D � E�
���� >Zgh� ':<K ±\ibkZgguc \ Hdj�H� 5�H�f_^bZg_>hdZaZlv� ':<K ±jZ\gh[_^j_gguc bebijyfhm]hevguc
>hdZaZl_evkl\h�P_glj hdjm`ghklb� hibkZgghc hdheh lj_m]hevgbdZ� e_`bl gZi_j_k_q_gbb k_j_�^bgguo i_ji_g^b�dmeyjh\ d klhjhgZf':<K� L�d�H�f_^bZg_� agZqblf_^bZgZ b k_j_^bg�guc i_ji_g^bdmeyjkh\iZ^Zxl� l�_� lj_�m]hevgbd jZ\ghklh�jhggbc beb jZ\gh�[_^j_gguc �h^gZ baf_^bZg y\ey_lky k_�j_^bgguf i_ji_g�
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^bdmeyjhf d hkgh�\Zgbx��H ± e_`bl gZ ]bihl_gma_ ijyfhm]hevgh]h lj_m]hevgbdZ<H  :H  HK�
���� >Zgh� ':<K� :<  <K�H� ± p_glj \ibkZgghc hdjm`ghklb�H� ± p_glj hibkZgghc hdjm`ghklb�<GA:K� :G  GK�>hdZaZlv� H�� H��<G�
>hdZaZl_evkl\h��� H� ± p_glj hibkZgghc hdjm`ghklb e_`bl gZ i_j_k_q_gbb k_j_�^bgguo i_ji_g^bdmeyjh\� agZqbl� H��G<� l�d� G<A:K��� H� ± p_glj \ibkZgghc hdjm`ghklb e_`bl gZ i_j_k_q_gbb [bk�k_dljbk� agZqbl� H��G<� G< ± [bkk_dljbkZ �k\hckl\h \ukhlujZ\gh[_^j_ggh]h lj_m]hevgbdZ���� Bf__f� H��G< b H��<G�
���� >Zgh� :<K' ± jhf[ \ibkZgguc�>hdZaZlv� $%&' ± d\Z^jZl�

>hdZaZl_evkl\h�$%&' ± \ibkZgguc� ke_^h\Zl_evgh� �< � �'  �& � �$  ���q�< jhf[_ �'  �%� �K  �:� lh �K  �<  �:  �'  ��q� ke_�^h\Zl_evgh� $%&' ± d\Z^jZl�
���� >Zgh� ':H<�DAE� EA2$�
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D�E  K�>hdZaZlv� hdheh :K<H fh`ghhibkZlv hdjm`ghklv�
>hdZaZl_evkl\h��� DAE� EA2$� ke_^h\Zl_evgh� �:HK  �H<K  ��q� l�_��H<K � �H:K  ���q��� < q_luj_om]hevgbd_�: � �< � �H ��K  ���q��K  �H  ���q� Z bf_ggh�kmffu ijhlb\hiheh`guo m]eh\ jZ\gu ih ���q� b hdheh :H<Kfh`gh hibkZlv hdjm`ghklv�
���� >Zgh� $%&' ± ljZi_pby�::�� <<�� KK�� ''� ±[bkk_dljbku�>hdZaZlv� hdheh .()4 fh`ghhibkZlv hdjm`ghklv�
>hdZaZl_evkl\h��� �: � �<  ���q �dZd h^ghklhjhggb_ ijb <K__$' b k_dms_c:<�� ke_^h\Zl_evgh� �� �: � �� �<  ��q�Ba ':<D� �� � �� � ��q� � �D  ���q � ]^_ ��  ����l�_� �D  ��q��� LZd`_� ba '&)'��)  ��q��� Bf__f� \ q_luj_om]hevgbd_.()4�) � �.  ��q � ��q  ���q� l�_��(��4  ���q� agZqbl� hdheh .()4 fh`gh hibkZlv hdjm`ghklv����� >Zgh� ':<K�F�:K�FGA:<�>hdZaZlv� �FGK  �F<K�
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>hdZaZl_evkl\h�< q_luj_om]hevgbd_ G<KF�K  �G  ��q� l�_� �K � �G  ���q� lh]^Z�F � �<  ���q� agZqbl hdheh G<KF fh`gh hibkZlv hdjm`�ghklv��FGK ± \ibkZgguc� ke_^h\Zl_evgh� �F<K  �� GK� agZqbl��FGK  �F<K� qlh b lj_[h\Zehkv ^hdZaZlv�
���� >Zgh� ':<K�:<  <K  :K�5  ��kf�U  "
J_r_gb_�� ':<K ± jZ\ghklhjhggbc� ke_^h\Zl_evgh� p_glju hdjm`ghkl_ckh\iZ^Zxl��� G<A:K� ke_^h\Zl_evgh�<G ± [bkk_dljbkZ �k\hckl\h jZ\ghklhjhgg_]h lj_m]hevgbdZ��L�_� \ ')%2� �)  ��q� �%  ��q� %2  ��kf� agZqbl�2) e_`bl ijhlb\�5  ��q� l�_�� )2  �� <H  �kf�
Hl\_l� �kf�
���� >Zgh� $%&' ± iZjZee_eh]jZff�\ibkZgguc b hibkZgguc�>hdZaZlv� $%&' ± d\Z^jZl�
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>hdZaZl_evkl\h��� $%&' ± \ibkZgguc� ke_^h\Zl_evgh��K��: ���q��'��< ��q�l�_� $%&' ± d\Z^jZl��� $%&' ± hibkZgguc� ke_^h\Zl_evgh� &' � $%  $' � %&< iZjZee_eh]jZff_ <K  $'� :<  &'� agZqbl�:<  <K  K<  $'� l�_�� $%&' ± jhf[� gh�:  �K  �<  �'  ��q� agZqbl wlhl jhf[ ± d\Z^jZl�Q_luj_om]hevgbd \ibkZgguc b hibkZgguc h^gh\j_f_ggh ± d\Z^�jZl�
���� >Zgh� $%&' ± ljZi_pby \ibkZggZy bhibkZggZy�$%  D� &'  E�U  "
J_r_gb_��� $%&' ± ljZi_pby \ibkZggZy \ hdjm`ghklv� ke_^h\Zl_evgh�$%&' ± jZ\gh[_^j_ggZy ljZi_pby b <K  $'��� $%&' ± ljZi_pby� hibkZggZy hdheh hdjm`ghklb� agZqbl�$' � %&  &' � $%  E � D� %&  '$  D � E� � %&�  D E��� '<KK�� �K�  ��q� ih l� IbnZ]hjZ�
KK��  <K� � <K�� � l�_� KK��  � � � �D � E D � E� �� ��  ��DE  DE� bf_�_f� KK�  DE �Gh U  �� &&�� agZqbl� U  DE�
Hl\_l� DE�
���� >Zgh� :�D� %�Z�Ihkljhblv hdjm`ghklv lZdmx� qlh[u<�Hdj�

http://alexbooks.ucoz.com



���

Z ± dZkZeZkv hdjm`ghklb \ lhqd_ :�
Ihkljh_gb_�:<�Kljhbf k_j_^bgguc i_ji_g^bdmeyjP d :<�Ba lhqdb : kljhbf i_ji_g^bdmeyj Q d ijyfhc ZQ�P  2 ± p_glj bkdhfhc hdjm`ghklb�
���� >Zgh� Z__E� $�Z� :�E�Ihkljhblv hdjm`ghklv� lZdmx�qlh[u:�Hdj�Z� E ± dZkZl_evgu_ d Hdj�
Ihkljh_gb_��� Z b E ² dZkZl_evgu_ d h^ghc hdjm`ghklb� Z__E� agZqbl� hgbijhoh^yl q_j_a dhgpu ^bZf_ljZ�U  "Z� \hkklZgh\bf i_ji_g^bdmeyj ba F�Z d ijyfhc E�[� ihkljhbf k_j_^bgguc i_ji_g^bdmeyj d01�k� �01  2� H1  02  5�\� ijh\_^_f hdjm`ghklv k p_gljhf \ lhqd_ : b jZ^bmkhf 5�]� hdjm`ghklv i_j_k_dZ_l ijyfmx \ ^\mo lhqdZo H� b H��H� b H� ± _klv p_glju bkdhfuo hdjm`ghkl_c�
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=eZ\Z ,;� <_dlhju� �� Ihgylb_ \_dlhjZ
����

<: � gZqZeh � l� <� dhg_p � l� :�K: � gZqZeh � l� K� dhg_p � l� :�:< � gZqZeh � l� :� dhg_p � l� <�<K � gZqZeh � l� <� dhg_p � l� K�:K � gZqZeh � l� :� dhg_p � l� K�K< � gZqZeh � l� K� dhg_p � l� <�
����

FZkrlZ[� \ � kf ��� df� l�_� �� ���������
���� Z� _:< _  � kf� [� _:< _  � kf�_'& _  ��� kf� _() _  � kf�_() _  ��� kf� _&' _  ��� kf�
����

Z� ρZnn ρG � ρZnn Oρ�[� ρE nn ρH � ρE nn ρQ �\� ρE np ρN � ρE np ρk �]� ρZnp Jρ � ρZnp ρP �
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���

���� Z� _ ρD _  _ ρE _  � kf�
ρD b ρE ± g_dheebg_Zjgu�
[� ρk nn ρG � _ ρk _  _ ρG _  ��� kf� ρk  ρG �<_dlhju jZ\gu� l�d� bo ^ebgu jZ\gu bhgb khihklZ\bfu
\� ρPnp ρQ � _ ρP _  _ ρQ _  � kf�

���� $$�  ρD � l�d� _$$� _  _ ρD _ b $$�nn ρD �<<�  ρD � l�d� _<<� _  _ ρD _ b <<�nn ρD �KK�  ρD � l�d� _KK� _  _ ρD _ b KK� nn ρD �
����<_dlhjgu_ \_ebqbgu ± kdhjhklv b kbeZ� l�d� ^ey gbo g_h[oh^bfhagZlv g_ lhevdh qbkeh\h_ agZq_gb_� gh b gZijZ\e_gb_�
���� >Zgh� $%&' ± ijyfhm]hevgbd�:<  � kf� <K  � kf�F ± k_j_^bgZ :<�GZclb� _:< _� _<K _� _'& _�_FK _� _F: _� _K< _� _:K _ ± "
J_r_gb_��� \ ijyfhm]hevgbd_ ijhlb\hiheh`gu_ klhjhgu jZ\gu� agZqbl�&'  � kf� $'  �kf� Ba '$&'�
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:K  $' &'� ��  �  � � ��� �  � �kf�� �l� IbnZ]hjZ��F ± k_j_^bgZ :<� ke_^h\Zl_evgh�F<  F:  ��  ��� �kf��< '<KF �<  ��q ih l� IbnZ]hjZ�FK  <K <F� ��  �  � �� �� ��� �� � �kf���� >ebghc \_dlhjZ gZau\Z_lky ^ebgZ hlj_adZ� kh_^bgyxsZy gZqZ±eh \_dlhjZ b dhg_p� bf__f� _:< _  � kf� _<K _  � kf� _'& _ �kf�_K< _  � kf� _F: _  ��� kf� _FK _  �� ��� kf� _:K _  � kf�
���� >Zgh��'  ��� �:  ��q�'  �� kf� :<  � kf�_%' _� _K' _� _:K _  "
J_r_gb_��� < '$%' ��:  ��q��%'�  $%� � $'� �l� IbnZ]hjZ��%'  $< :'� ��  �  �  � �� �� ��� ���� �  �� �kf��� %'  �� kf��� Ihkljhbf &.A$'� :<KD ± ijyfhm]hevgbd� agZqbl�:D  <K� :<  KD  � kf��� < '&.'� �D  ��q� �'  ��q� agZqbl� �.&'  ���q� ��q� ��q  ��q�'&.' ± jZ\gh[_^j_gguc� l�_� K.  .'  � kf�< '&.'� ��D  ��q� ih l� IbnZ]hjZ�&'�  &.� � .'�� agZqbl�&'  KD D'� ��  �  �  �  � � �� �� � �� � �� � �kf��� K'  � � kf��� KD  :<  � kf b <K  :D� .'  �kf� l�_�:D  $' � .'  �� � �  � �kf�� <K  � kf�< ':<K ih l� IbnZ]hjZ�:K�  :<� � <K�� agZqbl�:&  �������� ��  � � � �� <K:< �kf���:K  �� kf�
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���� Z� 0134 ± iZjZee_eh]jZff�

Dheebg_Zjgu_ \_dlhju� 13 � 04 � 31 � 4F �]^_� 13 nn04 b 13 np31 � 13 np4F �31nn4F b 31np13 � 31np04 �Dheebg_Zjgu_ \_dlhju� 01 � 10 � 34b 43 �ijbq_f� 01nn43 b 01np10 � 01np3434nn10 b 34np01 � 34np43 �[� $%&' ± ljZi_pby�

Dheebg_Zjgu_ \_dlhju� %& � $' � &% � '$ �ijbq_f� %& nn'$ b %& np'$ � %& np&%'$nn&% b '$np%& � '$np$' �\�Dheebg_Zjgu_ \_dlhju�)*np*) �*+np+* �)+np+) �
���� Z� l�d� _'& _  _:< _� :<  '& ��:<  '& ± ijhlb\he_`Zsb_ klhjh�gu iZjZee_eh]jZffZ�� $%__'&� l�_�:<nn'&[� %& np'$ � %& z'$ �\� $2  2& � �_$2 _  _2& _��
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L�d� ^bZ]hgZeb iZjZee_eh]jZffZ lhqdhc i_j_k_q_gby ^_eylky ih�iheZf� lh :H  �� :K b HK  �� :K� l�_� 2& nn$2 �]� $& z %' � l�d� wlb \_dlhju g_ y\eyxlky khgZijZ\e_ggufb�
���� >Zgh�01  /.� 6 ± k_j_^bgZ01�7 ± k_j_^bgZ /.�
1/ z ./ � �wlb \_dlhju g_ khgZijZ\e_ggu_��06  61 � �_06  _61 _� b 06nn61 �01 z ./� �wlb \_dlhju g_ y\eyxlky khgZijZ\e_ggufb��_0. _ z _76 _� ke_^h\Zl_evgh� _76 _ z .0 � < 01/. 76 ± kj_^gyyebgby� agZqbl�76  1/ � 0.� � l�d� 1/ z 0.� lh b 76 z 0.7/  .7 � l�d� .7nn7/ b _7/ _  _.7 _ �l�d� L ± k_j_^bgZ ./� l�_�7/  .7��
������ >Zgh� :<  K'>hdZaZlv� k_j_^bgu $' b <K kh\iZ^Zxl�>hdZaZl_evkl\h�:<  K' � ihwlhfm b _:< _  _K' _� :<nnK' �l�_� :<__&' b :<  &'�$%&'� :<__&' b :<  &'� ke_^h\Zl_evgh� $%&' ± iZjZee_eh�]jZff �ih , ijbagZdm�� ^bZ]hgZeb \ iZjZee_eh]jZff_ i_j_k_dZxl�ky b lhqdhc i_j_k_q_gby ^_eylky ihiheZf� l�_� k_j_^bgu $' b <Kkh\iZ^Zxl��� >Zgh� k_j_^bgu hlj_adh\ $' b '% kh\iZ^Zxl�>hdZaZlv� :<  K' �>hdZaZl_evkl\h�Q_luj_om]hevgbd$%&'� ^bZ]hgZeb i_j_k_dZxlky blhqdhc i_j_k_q_gby ^_eylky ihiheZf� l�_�
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$%&' ± iZjZee_eh]jZff �ih ,,, ijbagZdm�� < iZjZee_eh]jZff_ijhlb\he_`Zsb_ klhjhgu iZjZee_evgu b jZ\gu� l�_� :<__&' bK'  $% b K'nn:< � _K' _  _:< _� ke_^h\Zl_evgh� :<  K' �
����Z� :<  '&b _:< _  _%& _ �ih mke���Hij_^_eblv� \b^ q_luj_om]hevgbdZ$%&'��� '&  :< � l�_� :<nn'& � agZqbl� :<__'&� _:< _  _'& _� lh'&  :<�< $%&' ijhlb\he_`Zsb_ klhjhgu iZjZee_evgu b jZ\gu� l�_�$%&' ± iZjZee_eh]jZff �ih , ijbagZdm���� _:< _  _%& _� l�_� <K  :<� agZqbl kf_`gu_ klhjhgu jZ\gu b\k_ klhjhgu iZjZee_eh]jZffZ$%&' jZ\gu� agZqbl�$%&' ± jhf[�[� >Zgh� :<nn'& � $' b %& g_ dheebg_Zjgu�Hij_^_eblv� \b^ q_luj_om]hevgbdZ$%&'�'&nn:< � l�_� :<__'& b $' b %& g_ dheebg_Zjgu� $' g_iZjZee_evgZ <K�L�_� \ q_luj_om]hevgbd_$%&' ^\_ klhjhgu iZjZee_evgu� Z ^\_^jm]b_ g_ iZjZee_evgu� ke_^h\Zl_evgh� $%&' ± ljZi_pby�
����Z� _keb ρD  ρE � lh _ ρD _  _ ρE _ b ρDnn ρE �<_jgh�[� _keb ρD  ρE � lh ρDnn ρE � l�_� ρD b ρE dheebg_Zjgu�<_jgh�\� _keb ρD  ρE � lh ρDnn ρE � l�_� ρDnp ρE ± g_ fh`_l [ulv�G_ \_jgh�]� _keb ρDnn ρE � lh g_ h[yaZl_evgh ρD  ρE �fh`_l [ulv b ρD z ρE �G_ \_jgh�^� _keb ρD  ρ� � lh ρDnn ρE � ρ� khgZijZ\e_g k ex[uf \_dlhjhf��<_jgh�
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� �� Keh`_gb_ b \uqblZgb_ \_dlhjh\
����

FZkrlZ[� l�_� ��� ��� ���� �\ � kf �� df�� :<� %&  $& �
����

����

:<  ρD � ρk � ρE � ρ_ � ρG �
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����

����
K'  ρm � ρ] �:<  ρo � ρm �()  ρo � ).  ρ] �() � ).  ρo � ρ] �(.  ρo � ρ] �

����

Z� :<  ρD � ρE �
[� &'  ρE � ρD �\� ()  � ρD � ρE �

Z� $%  ρD � ρE �
[� ()  ρE � ρD �\� &'  � ρD � ρE �
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����Ih ijZ\bem lj_m]hevgbdZ bf__f� :< � %&  $& �Z� 01 �14  04 b 03 � 34 04 � lh]^Z� 01 �14 03 �34 �[� 01 �13  03 b 04 � 43 03 � lh]^Z� 01 �13  04 �43 �
���� �� ?keb :� <� K g_ e_`Zl gZ h^ghcijyfhc� lh \_dlhju ρo � ρm b ρo � ρm h[jZ�amxl ':<K� Ih g_jZ\_gkl\m lj_�m]hevgbdZ :K�:K � <K� l�_�_ ρo � ρm _ � _ ρo _ � _ ρm _��� ?keb :� <� K e_`Zl gZ h^ghc ijyfhc� lh \_dlhju ρo b ρm dheeb�g_Zjgu� gh wlh g_ lZd ih mkeh\bx�
����Ih ijZ\bem fgh]hm]hevgbdZ bf__f� :< � %& � K' � '$  $$ �gh $$  ρ� ba hij_^_e_gby�
���� >Zgh� ':<K ± jZ\ghklhjhggbc khklhjhghc Z�Z� _:< � %& _  "[� _:< � $& _  "\� _:< � &% _  "]�_ %$ � %& _  "^� _:< � $& _  "
J_r_gb_�Z� _:< � %& _  $&  Z�[� Ihkljhbf &'__:< b %'__:K� Lh]^Z $%&' ± iZjZee_eh]jZff�ih hij_^_e_gbx� b kf_`gu_ klhjhgu :<  :K  Z� ke_^h\Zl_ev�gh� $%&' ± jhf[�Ih ijZ\bem iZjZee_eh]jZffZ bf__f� :< � $&  $' � agZqbl�_:< � $& _  _$' _ $'� $' ± ^bZ]hgZev jhf[Z� ke_^h\Zl_evgh�
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$'  �$2� :HA<K b H ± k_j_^bgZ <K� JZkkfhljbf ':HK���H  ��q� ih l� IbnZ]hjZ�
:H�  :K� � HK�  Z� � Z� �§©̈ ·¹̧  Z� � Z Z� �� �� � ke_^h\Zl_evgh�
:H  �� ���Z Z � $'  ��:H  � � Z ��  Z � �\� Ihkljhbf '(__<K b '(  <K� Lh]^Z '(  &%b K'  :< �dZdijhlb\he_`Zsb_ klhjhgu iZjZee_eh]jZffZ�� AgZqbl�:< � &%  K' � '(  &( � &'(% ± jhf[ ih ihkljh_gbx khklhjhghc Z b &'(%  $%'&�lh]^Z� ^bZ]hgZev K?  $'  Z � �]� ih ijZ\bem lj_m]hevgbdZ bf__f� %$ � $&  %& � l�_�%$ �%&  �$& � lh]^Z %$ �%&  &$ � _%$ �%& _ _&$ _  K$  Z�^� ih ijZ\bem lj_m]hevgbdZ bf__f� :< � %&  $& � ke_^h\Zl_ev�gh�:< � $&  �%& � lh]^Z :<�$&  &% � _:<�$& _ _&% _  &%  D�Hl\_l� Z� Z � � Z � � Z� Z�
���� >Zgh� �<  ��q�:<  �� <K  ��Z� _%$ _ � _%& _ b _%$ � %& _  "[� _:< _ � _%& _ b _:< � %& _  "\� _%$ _ � _%& _ b _%$ � %& _  "]� _:< _ � _%& _ b _:< � %& _  "

J_r_gb_�Z� _%$ _ � _%& _  <: � <K  � � �  � �� _%$ � %& _  &$  K:�Ih l� IbnZ]hjZ� :K�  <:� � <K� � agZqbl�:K  � � �� �� ���� ��  �   ��� agZqbl� _%$ � %& _  ���[� _:< _ � _%& _  � � �  ��� _:< � %& _  $&  :K  ���\� _%$ _ � _%& _  � � �  ���Ihkljhbf :D__<K b :D  <K� AgZqbl� :KD< ± iZjZee_eh]jZff
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b �K<:  �<:D  ��q� ke_^h\Zl_evgh� :KD< ± ijyfhm]hevgbd�%$ � %&  %$ � :.  %. � _%$ � %& _ %.  <D���:  ��q� ih l� IbnZ]hjZ� :D� � :<�  <D� � agZqbl�<D  � � �� �� ���� ��  �   ��� lh]^Z _%$ � %& _  ���]� _:< _ � _%& _  � � �  ���Ihkljhbf %'  <K b K� <� ' e_`Zl gZ h^ghc ijyfhc� ke_^h\Z�l_evgh�&%  %'b :< � %&  :< � &%  :< � %'  $' �Ih l� IbnZ]hjZ�:'�  :%� � %'� � agZqbl�$'  � � �� �� ���� ��  �   ��� agZqbl� _:< � %& _  ���
����Mqblu\Zy� qlh :<  �%$ � bf__f�Z� �:< � %& � 0& � � �0' � .' �  �:< � %& � &0 � � �0' � '. �  $0 � 0.  :. �[� �&% � $& � %' � � �0. � .' �   �$& � &% � %' � � �0' � $' � 0'  $' � '0  $0 �
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01  �� �$' � %& �� agZqbl� 01 __$'� 01__<K �%& b $'± dhe�
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�%&' � �'  ���q �dZd h^ghklhjhggb_ ijb iZjZee_evguo $'�<K b k_dms_c &'�� agZqbl�%&'  ���q��:<K  �%&'  ���q� l�d� $%&' ± jZ\gh[_^j_ggZy�Hl\_l� ��q� ��q� ���q� ���q�
���� >Zgh� <D� KFA$'�:<  K'� .'  ��() ± kj_^gyy ^ebgby�()  "
Imklv D0  Z� agZqbl <K  Z �D<KF ± ijyfhm]hevgbd�� Imklv:D  E� agZqbl0'  E �':<D  ''&0 ih ]bihl_gma_ :<  &' bhkljhfm m]em�:  �'�� l�d� $%&' ± jZ\gh[_^j_ggZy�':<D ?J ± kj_^gyy ebgby� lh]^Z ?J  �� E�''&0 )6 ± kj_^gyy ebgby� lh]^Z )6  �� E�()__<K� ke_^h\Zl_evgh� 36__<K� 36A<D� 3%&6 ± ijyfhm]� b36  <K  Z��� ()  (3 � 36 � 6)  �� E � D � �� E  D � E  .0 � 0'  .' �kf
Hl\_l� � kf�
���� ,� >Zgh� ρPnn ρQ �>hdZaZlv� _ ρP � ρQ _  _ ρP _ � _ ρQ _�<uihegbf keh`_gb_ \_dlhjh\ ρP b ρQ lZd�ihf_klbf gZqZeh \_dlhjZ ρQ \ dhg_p \_dlhjZ ρP b kh_^bgbf gZqZ�eh \_dlhjZ ρP b dhg_p \_dlhjZ ρQ � Ba ρPnn ρQ ke_^m_l� qlh lhqdb :�<� K e_`Zl gZ h^ghc ijyfhc b < e_`bl f_`^m : b K� lh]^Z:<�<K  :K� b :K  _ ρP � ρQ _� $%  _ ρP _ b <K  _ ρQ _� agZqbl�_ ρP � ρQ _  _ ρP _ � _ ρQ _� ,,� >Zgh� ρPnp ρQ � _ ρP _t_ ρQ _�>hdZaZlv�_ ρP � ρQ _  _ ρP _ � _ ρQ _�
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���

<uihegbf keh`_gb_ \_dlhjh\ ρP b ρQ lZd�ihf_klbf gZqZeh \_dlhjZ ρQ \ dhg_p \_d�lhjZ ρP b kh_^bgbf aZl_f gZqZeh \_dlhjZ
ρP b dhg_p \_dlhjZ ρQ � Ba ρPnp ρQ ke_^m_l�qlh lhqdb :� <� K e_`Zl gZ h^ghc ijyfhcb K e_`bl f_`^m : b <� lh]^Z:<  :K � <K� b _$& _  _ ρP � ρQ _� _:< _  _ ρP _ b _%& _  _ ρQ _�:K  :< � <K� agZqbl _ ρP � ρQ _  _ ρP _ � _ ρQ _�

����>hdZaZlv� _ ρo _ � _ ρm _ d _ ρo � ρm _ d _ ρo _ � _ ρm _�,� ρo b ρm g_dheebg_Zjgu�G_jZ\_gkl\h \_jgh� l�d� _ ρo _� _ ρm _ b _ ρo � ρm _ klh�jhgu lj_m]hevgbdZ� b ih ba\_klghfm g_jZ\_g�kl\m bf__f�_ ρo � ρm _�_ ρo _ � _ ρm _ b _ ρo _ � _ ρo � ρm _ � _ ρm _� l�_�_ ρo _ ± _ ρm _ � _ ρo � ρm _�,,� ?keb ρo b ρm dheebg_Zjgu� lh ih ij_^u^ms_c aZ^Zq__ ρP � ρQ _  _ ρP _ � _ ρQ _� _keb ρPnn ρQ � b _ ρP � ρQ _  _ ρP _ � _ ρQ _�_keb ρPnp ρQ � agZqbl� \_jgh�_ ρo _ � _ ρm _ d _ ρo � ρm _ d _ ρo _ � _ ρm _�
���� >Zgh�%1  �1&�

ρZ  %$ b ρE  %& �<ujZablv� $1 q_j_a ρZ b ρE �
J_r_gb_�Ba %1  �1& ke_^m_l� %1  �� %&  �� ρE �
$1  :< � %1  �%$ � %1  � ρZ � �� ρE  � �� ρE � ρZ �
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���

���� >Zgh�FO;1  �� � 1<<3  �� �
ρZ  10 � ρE  13 �<ujZablv� ;< � 03 q_j_a ρZ b ρE �

Ba FO;1  �� ke_^m_l� 1; �� 10 � ba 1<<3  �� ke_^m_l 1<  �� 13 �
1; � ;<  1< � agZqbl� ;<  �� 13 � �� 10  �� ρE � �� ρZ �
����

>Zgh� <K  ��$'�$.  ��$'� ρZ  %$ � ρE  K' �<ujZablv� K. � .' � %& q_j_a ρZ b ρE �J_r_gb_�<K  �� $' b :D  ��$'� ke_^h\Zl_evgh�<K  :D b <K __:D� lh]^Z :<KD ± iZjZee_eh]jZff�< iZjZee_eh]jZff_ ijhlb\he_`Zsb_ klhjhgu iZjZee_evgu bjZ\gu ih k\hckl\m� <:  KD b <:__KD� lh]^Z� K.  %$  ρZ �K. � .'  K' � agZqbl� .'  K' � K.  ρE � ρZ �:.  �� $' � lh]^Z :.  �� .'  �� � ρE � ρZ �� Lh]^Z:<KD ± iZjZee_eh]jZff� ke_^h\Zl_evgh�%&  :.  �� � ρE � ρZ �  �� ρE � �� ρZ �
����

>Zgh� %&  �� :< � H ± ijhba\hevgZylhqdZ�>hdZaZlv� 2%  �� 2$ � �� 2& �
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���

>hdZaZl_evkl\h�2$ � $&  2& � ke_^h\Zl_evgh� $&  2& � 2$ � %&  �� :< �ke_^h\Zl_evgh�:<  �� $&  �� �2& � 2$ �  �� 2& � �� 2$ � lh]^Z
2%  2$ � :<  2$ � �� 2& � �� 2$  �� 2$ � �� 2& �Q�l�^�
���� >Zgh�:K�K<  P�Q� H ± ijhba\hevgZy lhq�dZ�>hdZaZlv� 2&  QP� Q 2$ � PP� Q 2%>hdZaZl_evkl\h�2$ � :<  2% � lh]^Z :<  2% � 2$ �L�d� :K�K<  P�Q� ke_^m_l $&  PP� Q :<  PP� Q �2% � 2$ �  
 PP� Q 2% � QP� Q 2$ � lh]^Z
2&  2$ � $&  2$ � PP� Q 2% � PP� Q 2$  
 2$ �� � PP� Q � � PP� Q 2%  2$ � P� QP� Q � PP� Q � �� PP� Q 2%  P� Q � PP� Q 2$ � PP� Q 2%  QP� Q 2$ � PP� Q 2% �Q�l�^�
����>Zgh� ::�� <<� b KK� ± f_^bZgu ':<K� H ± ijhba\hevgZy lhqdZ�>hdZaZlv� 2$ � 2% � 2&  2$� � 2%� � 2&� �>hdZaZl_evkl\h�Bf__f�2$ � :$�  2$� � 2% � %%�  2%� b 2& � &&�  2&� � lh]^Z
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kdeZ^u\Zy ihqe_ggh ijZ\u_ b e_\u_ qZklb jZ\_gkl\� [m^_fbf_lv�2$ � 2% � 2& � :$� � %%� � &&�  2$� � 2%� � 2&� �>hdZ`_f� qlh :$� � %%� � &&� ± gme_\hc \_dlhj�Ih aZ^Zq_ ��� ihemqZ_f�:$�  �� �:< � $& �� %%�  �� �%$ �%& �� &&�  �� �&$ � &% ��
AgZqbl� :$� � %%� � &&�  �� �:< � $& � � �� �%$ � %& � �
� �� �&$ �&% �  �� :< � �� %$ � �� $& � �� &$ � �� %& �
� �� &%  �� :< � �� :< � �� $& � �� $& � �� %& � �� %&   �ρ � �ρ � �ρ  �ρ ± ^hdZaZeb�2$ � 2% � 2& � :$� � %%��&&� 2$� � 2%� � 2&� � gh:$� � %%� � &&�  ρ� � ke_^h\Zl_evgh�2$ � 2% � 2&  2$� � 2%� � 2&� � q�l�^�
���� >Zgh�:� <� K� ' ± k_j_^bgu klhjhgkhhl\_lkl\_ggh�:�<�� <�K�� &�'�� '�$��H ± ijhba\hevgZy lhqdZ�>hdZaZlv� 2$ � 2&  2% � 2' �
>hdZaZl_evkl\h��� Ihkljhbf ^bZ]hgZev <�'��< ± k_j_^bgZ <�K�� K ± k_j_^bgZ K�'� b <K  �� <�'��: ± k_j_^bgZ :�<�� ' ± k_j_^bgZ :�'�� ke_^h\Zl_evgh�$' ± kj_^gyy ebgby ':�<�'�� agZqbl� $'__<�'� b $'  �� <�'��
<K__<�'�� <K  �� <�'� b $'  �� <�'�� lh]^Z %&  $' �2%�%&  2& � ke_^h\Zl_evgh�2& � 2%  %& �
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���

2$ � $'  2' � ke_^h\Zl_evgh�2' � 2$  $' b $'  %& � lh]^Z2& � 2%  %& b 2' � 2$  %& � agZqbl�2& � 2%  2' � 2$ � beb 2$ � 2&  2% � 2' � Q�l�^�
����

>Zgh� �: ��q��K  ���q� :K  Z� &'  Z�kj_^gyy ebgby  "J_r_gb_��K  ���q� lh]^Z� �'  ��q� ba �K � �'  ���q�h^ghklhjhggb_ ijb iZjZee_evguo <K� $' b k_dms_c &'��'$&' ± jZ\gh[_^j_gguc lj_m]hevgbd� ba :K  &'� lh]^Z�'$&  �'  ��q� agZqbl� '$&' ± jZ\ghklhjhggbc lj_m]hevgbd�\k_ m]eu jZ\gu�� $'  Z� '$&'  ��q� �%&'  ���q� agZqbl��:K<  ��q�Ba ':<K��<  ��q� �:K<  ��q� ke_^h\Zl_evgh��<:K  ���q � ��q � ��q  ��q� <K  �� :K  �� Z �ih k\�\m ± \ijyfhm]hevghf lj_m]hevgbd_ ijhlb\ m]eZ \ ��q e_`bl dZl_l� jZ\�guc iheh\bg_ ]bihl_gmau�<K  �� Z� $'  Z�Kj_^gyy ebgby ljZi_pbb jZ\gZ ihemkmff_ hkgh\Zgbc� l�_�
<K � $'�

�� �
��� �� �   D D D D �

Hl\_l� �� Z �

http://alexbooks.ucoz.com



���

���� >Zgh�01 ± kj_^gyy ebgby�H ± \_jrbgZ�:H<�:H ± [bkk_dljbkZ�:�<H ± [bkk_dljbkZ�<�>hdZaZlv� H �01�
>hdZaZl_evkl\h�Ex[Zy lhqdZ [bkk_dljbku g_jZa\_jgmlh]h m]eZ jZ\ghm^Ze_gZ hl_]h klhjhg� 26A<K� HDA:<� 2)A$'�Ba lhqdZ H e_`bl gZ [bkk_dljbk_ �:<K� ke_^m_l H jZ\ghm^Ze_gZhl klhjhg <: b <K� lh]^Z 26  HD�LhqdZ H e_`bl gZ [bkk_dljbk_ �%$'� ke_^h\Zl_evgh H jZ\gh�m^Ze_gZ hl klhjhg :< b $'� lh]^Z HD  2)�26  HD b HD  2)� agZqbl� 26  2)� ke_^h\Zl_evgh� H � 01�]^_01 kj_^gyy ebgby� Q�l�^�
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№ 461. Дано: ABCD – параллелограмм 
сторона AB = 12см 
сторона AD = 14см 
угол α = 30° 
Найти площадь S 

 
 
 
 

S=12•14•   =84 

Ответ: 84см2 
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