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����eni ���΍�n ���ΟnΟ�ި�Ο�ϓni ިϫiΟ�ni ���ϤoΜi �������
���iިcni �ϳiiި΍䁈ni ���μni ��

���䁈ϓni �iΟ⺁ �ϳި��e����� ���n�ni ���i �n� ��΍�����
�Ϥ�ϴ�ϟ �ϴ�Α�ϟ� �ϴ�⺁ �ϴ�Ϥ���� �ϧ�ϻ�ϟ �ϴ�Α�ϟ� �ϴ�⺁

�ϟϧ΍ϟ� �ϻ�Ϥ� �Ϥϴ��� �ϻ�Ϥ�
���oe�ni

�ϴ�ΜϤϴϟ� �타� �Β�ϻϟ� �Ϥ타ѧ�Ϥ� �ϴ�ϴϴϴ�ϟ� Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �Ϥ타ѧ��� �타타Ωϻ� �ϟϤ�
�ϟ Ϥ타�ϬϤ�ϧ�ϻ� �타� ��Ϥϟ�� �ϴ�Ϥ΍�� �텠타⺁ �타� �ϟި⺁ ��ϤΑϴ타� �� �ϴϴϟ�Α타΍�ϟ� �타� ��ϧ타ѧ
�타타Ϥ �Ϥ타ѧ��� �타���⺁ �ϔ���ѧϟ� �ϬϤΎϤ타ѧ�⺁ �Ϥ타���� �Ϥϴϴ� �타ϴϴϬΑѧϟ� �Β�Ϥ타ѧѧϟ� �� �Β�ϻϟ�
Αϴ타타타�ϔϬ⺁ �타타타ѧ���� �타ϴ�ϴϴϴ�ϟ� Ϥ타ϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �타�⺁ �타��Β⺁ �Ϥ�ϟ텠ϴѧ타타타타타ѧ� ⺁� �ϴ타타타ѧ�ѧ�
�타ϴѧ��ϟ� Αϴ타�ϻϬ⺁ �Ϥ타타��Βϧ΍Ϭ �타ϟ ��� ��타ϟ� �Ϥ타ϴ�ѧϻϟ�⺁ �타타��ϧϻϟ�⺁ �타ϴϟ�ϧ�ϧϴ�ϟ� ΑϤϤ타타타Ωѧϟ�
Αϴ�΍ϟ� ���⺁ Ϥ���⺁ �� �Ϥѧ�Ϥ�� ��� ��ϟ�⺁ � �Α타ѧϤϻѧϟ�⺁ ��Β�ϴϟ� �ϴϤϤϔѧϟ� �� �ϴΜϤϴ�ϟ�
�ϟΑϬ⺁ ��Αϟѧ� �⺁� ��ϤΒ� �ϟ Αϴϴ⺁ �΍ѧ� �ϤϤ�Ϭ �ΜϤϴ�ϟ� �⺁Ϥ�ѧ �� � �ϟϤϻϟ� ����� ��
�ϴϻϴϴΎ �ϴϟ�Α΍� ΑϤϤΩ� �� � �ΜϤϴ�ϟ� �Ϥ�ϧ�� �ΑϟϧϬ Ϥ� �ި� �타ѧϤ⺁⺁ ��ϧ�ϟ� �⺁�ϟ�
� �ΜϤϴ타��ϟ �ިϤ타� Α타타Ϡ�⺁ �Ϥ΍ѧϟ� �� �ϻ�Ϭ ��ϟ� �ϴ�Β�Ϥ�ϟ�⺁ �ΒΑΘѧ� �ϗ�ϧѧϟ� ⺁� ���타�
�ϴϴϟ� �타Ϥ �ϟ � �ϴ�ϴϴϟ� �ΜϤϴ�ϟ� �΋Ϥ⺁� �Ϥ� �� �Ϥ�ѧϟ�⺁ ��ѧ� �ϴѧ �Ϥ΍Ϝ� �ѧѧϬ⺁
�ϟ �ϴϗ�Αϻϟ� �Β⺁�Αϴ타타Ϡϟ� �ϴ타타��ϟ� �ϟ �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� Α타Ϥ�ϧΩϟ� �ϴѧϤ� �타ѧ��� ��ϴ타ѧ

���Αϻϟ� �ϟ �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� �� ���⺁ �ΜϤϴ�ϟ� ΎϤѧ�ϟ�
Abstract
Most of the applied geomorphology studies received the attention of many
researchers, whether geographers or others, through the possibility of
benefiting from its information in many projects related to human life and
its various activities and the degree of spread or decay of these activities�
Applied geomorphology is concerned with studying and interpreting the
geomorphic aspects, factors and processes that led to their formation, and
tourism development is one of the modern and contemporary concepts,
which interest began in when many countries of the world found, that the
tourism industry contributes significantly to increasing the income of
individuals and supplies the national income, especially if The foundations
of tourism are available from attractive natural geographical features or
archaeological and historical sites that make the place an attractive element
for tourism, and include the shapes of the earth's surface and climate, one of
the most important pillars of environmental tourism� In this research, the
importance of geomorphological phenomena in the Iraqi desert plateau in
tourism activity will be studied as part of tourism development in Iraq�
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����������ni
Ϥ���⺁ �� �Ϥѧ�Ϥ�� ���⺁ � �ΑѧϤϻѧϟ�⺁ ��Β�ϴϟ� �ϴϤϤϔѧϟ� �� �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� �ϧ�ϔ�
�⺁� ��ϤΒ� �ϟ Αϴϴ⺁ �΍ѧ� �ϤϤ�Ϭ �ΜϤϴ�ϟ� �⺁Ϥ�타ѧ �Ϥ� �ϟϤϻϟ� ����� �� Αϴ�΍ϟ� ���⺁
ΑϤϤ타Ω� �타� � �ΜϤϴ타�ϟ� �Ϥ타�ϧ�� �ΑϟϧϬ Ϥ타� �ި� �타타ѧϤ⺁⺁ �타�ϧ�ϟ� �⺁�ϟ� �ϟΑϬ⺁ ��Αϟѧ�
Α타타Ϡ�⺁ �Ϥ타΍ѧϟ� �타� �타ϻ�Ϭ ��ϟ� �ϴ�Β�Ϥ�ϟ�⺁ �ΒΑΘѧ� �ϗ�ϧѧϟ� ⺁� ���타� �ϴϻϴϴΎ �ϴϟ�Α΍�

� �ΜϤϴ��ϟ �ިϤ�
�타�ϴ�� ��ѧ� ��⺁ ��ϴ�Ϭ ��ϟ� �΋Ϥ��ϟ� Ϥ��� ��⺁ �ϴΜϤϴ타�ϟ� �ϴѧ��ϟ� �ΒΑϻϬ �΍ѧΒ
Full-utilization �타��ѧ� �Ϥѧ��타타타ѧ�� �타타타�� �타타� 타타타타��Ϭ ��타ϟ� ����Α타�ϟ�⺁ ����Α타타타�ѧϟ
�Ϥϴ타타Ϝ� �Ϥ��타타�ϟ�⺁ �텠ϴ�타타��ϟ� Αϴ타ϟϧϬ⺁ ���Ϥ΍ϟ�⺁ ��΍ѧѧϟ� �ΜϤϴ타타�ϟ� �타타타�ϟ� Α타타타ѧϤ�ϻϟ
�ϴΜϤϴ타�ϟ� �ϴѧ��ϟ� ��ϴ�Ϭ⺁ � �타ϻϔ�ѧϟ� �Ϥ타��� �타타Ϡϗ� �ϴ�ϴϬ �타�� �타� �Ϥϴ타�ϟ� �Ϥϴ��
�타� �타΍ѧ� ��타ϻ� Αϴ타⺁� �ϴ�ϴϬ ��타�Β Ϥϴѧ�⺁ Ϥ�ϧ�타ѧ� ��Ϥϴ�⺁Ϥ� �ΜϤϴ타�ϟ� �ϴϴ��ϟ� �⺁�Ϭ
�ϴϴ��ϟ� Αϴ�ϻΒ Ϥ�Ϥ �타�⺁ �타�� �타ϗ�⺁ �타ϗ⺁ Α타타타Ϡϗ�⺁ ��΍ѧ� �타ϔ�⺁ �타ϗϗ� �ΜϤϴ타타�ϟ� ϧ타ѧ�ϟ�

� �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� ���⺁Αѧ �� �ΜϤϴ�ϟ�
�ϴϬϤϴ�ϟ� ��ϴϴϟ�⺁ �Ϥ�ѧϟ�⺁ ��ѧ� �ϴѧ �Ϥ΍Ϝ� ��⺁ �ѧѧϬ⺁ �ϴϻϴϴϴϟ� ΑϤ�ϧΩϟ� �ϻϬ
��ϴ타ѧ �타ϴϴϟ� �타Ϥ �ϟ � �ϴ�ϴϴϟ� �ΜϤϴ타�ϟ� �΋Ϥ⺁� �Ϥ� �� �ϴ΋Ϥѧϟ� �Ϥϴϴ타�ѧϟ�⺁ �ϴ��ϧϴϴϟ�⺁
ΎϤ타ѧ�ϟ� �ϟ �ϴϗ�Αϻϟ� �Β⺁�Αϴ타Ϡϟ� �ϴ타��ϟ� �ϟ �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� ΑϤ�ϧΩϟ� �ϴѧϤ� �타ѧ���
�ϟ �ΜϤϴ�ϟ� �타�ϟ� ΑѧϤ�⺁ ΑϟϧϬ ��� ��Αϻϟ� �ϟ �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� �� ���⺁ �ΜϤϴ�ϟ�
�ΑΎ ΑϴϟϧϬ �ϴ�ϗѧϟ �ϔϴϴϧϟ� �ϻϴϟ� �� �ѧϤ��Ϭ⺁ 타��Ϭ �ϴϴϴϴ�Ϭ ����Α�� ��ϴ�Β �ϴ�ϗ��
��ϴϟ� �Ϥ��⺁ ΑϴϟϧϬ Ϥ��� �ϴ�ϗ�� �ϟ� �ϧ타ѧϧϟ� �ϴ�ѧ⺁ ���Ϭ ��ϟ� �ϔ���ѧϟ� �텠타ѧ�ϧѧϟ�
�Β�ϴϬ⺁ �ϴ�ϗ�� �ϟ �ΜϤϴ타�ϟ� �ϴΩ��ϟ� �⺁ϤϴϤ �ϴϴ�Ϭ ⺁ �Ϥϴ타��ϟ ��Ϥϗ�� �Ϥ��타⺁⺁ �ϴ�ϴ�ϟ�

� �텠ѧ�ϧѧϟ� �Αϴ� �ϻ� �� Ϥ�ϴ��⺁ ϤϤΑΒϧϴϬ⺁ �ϴΜϤϴ�ϟ� �ϗ�ϧѧϟ�
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�iިcni �� �Μi��ni ��o΍� ��Ο� ��� �oϳި�

�ϴΒΑ⺁ � �ϴϗ�Αϻϟ� �ΜϤ�ѧ�ϟ ��Ϥϻϟ� ��ϴ�ϟ� -� ��⺁ �Ϥѧ�⺁�Ϥ� ��ΜϤϴϟ� �ѧ⺁ �� ����Ϡѧϟ�
��������/� �Ϥϴ�� ����� ���ϟ �Βϧϴ�ϴϟ� ��Αϻϟ�

-�� ����eni ��o�oni �Ομϔ�
�⺁ϧѧ�� �⺁ ��Ϥϴ⺁ ϧϤ⺁ �ϧѧ��ϟ� �ϴϴ��ϟ� ��ϧ�� �� �ϧ� ϧϤ �ΜϤϴ�ϟ� �ϴϴ��ϟ�
�텠⺁ �� �ϻϔ�ѧϟ� �� ���� �타Ϡϗ� �ϴ�ϴϬ �ϟ� ���Ϭ ��ϟ� ����Α���⺁ ����Α�ϟ� ��
�ϴѧ��ϟ� �Ϥ타�ϧ�� �ϟϤ΍ϟ ���Ϥ타Ϝ ���Α� 타ϴϔ�Ϭ⺁ ���타⺁� �ΒΑ타타Ύ �타⺁ � �ϴΜϤϴ타�ϟ� �ϤΎϤ타ѧ�ϟ�
�Ϥ�Ϭ��� ��� ��⺁ � Ϥ��ϴϟϤѧ�⺁ ��ϴϴϟ� ��⺁ �ΩϟϤϴѧϟ� �Ϥϴ�⺁�� ΑΩ�� 타⺁ѧ� �� �ϴΜϤϴ�ϟ�
�ΜϤϴ�ϟ� �ϴϴ��ϟ� ��Ϥ� �⺁Α�Ϭ �� �� � Ϥ�ϬϤ�Ϥϴ�Μ�⺁ �ϴΜϤϴ�ϟ� �Ϥ���ϟ� �ϟ �ѧϧ�ϟ�⺁

-� �ϴϬΗ� �ѧѧ� ��⺁
-�Ϥ타�ϴ��ϧ� �ϟϤ΍� ���Ϥ타ѧϟ� �ϴ�ϧ�ϟ� �타ϴ�ϟ� �타� ��타� �ϴΜϤϴ타�ϟ� �ϴѧ��ϟ� �타ϴ⺁ �ϧ타΍Ϭ ��

��⺁ Ϥϴ�Ϥ�Β� �΍ϻ�Ϭ ��ϴ� �΋Ϥ�� ��ϴϬ �ϴ�ϟ� �� �� �ϧ⺁ �ϴ⺁Ϥѧ����⺁ �Β�ϤϠ�ϗ��
�Α⺁ѧ� �Β�Ϥ타Ϡ�ϗ�� �Ϥ⺁Ϥϴ�ϟ�⺁ �ΜϤϴ�ϟ� �ϴϴ��ϟ� �ϴ� ���ϧ�ϟ� �Ϥϟ �타ϟ � �Α⺁ѧ�

� �ϤϤ Α��
-��ϧ΍Ϭ ��⺁ �Β�Ϥ타Ϡ�ϗ�� �ϴѧ���ϟ �Ϥϴ�ϴϬ�Α�ѧ�� �Μ� �ΜϤϴ�ϟ� �Ϥϴ�ϟ� �ϴѧ�Ϭ �ϧ΍Ϭ ��

� �ϟ⺁��ϟ ��ϤϠ�ϗ�� �΍ϴ�ϟ� �ϟ �Ϥ���� �Ϥ⺁Ϥϴϗ �� ��� �ΜϤϴ�ϟ� �⺁Ϥ�ѧ
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-3�ϴϴϴϴ��ϟ� �Ϥϴ�ѧϻϟ� �ϟ ��⺁�⺁ �Ϥ�ϟ� �Ϥϴ�ϟ�⺁ �Ϥϻϟ� �Ϥϴ�ϟ� �� �⺁ �Β�ϴϬ ��Β ��
Ϥ타��ϧ⺁ �ΒΑϴϤϤѧ�ϟ� �⺁�Ϥ타ѧѧϟ� ��ϴΒ Ϥ타� �타타Ϥ⺁ � �ΜϤϴ타�ϟ� �Ϥ타타ϴ�ϟ� �ϴѧ��� �타타타ѧϤ�ϟ�

�ϴΜϤϴ�ϟ� �ϴѧ���ϟ �ϴ�ϟ� �Ϥ��� �ϟ ��� ΑϠ�⺁
-4�텠ѧ�ϧ� �ΑΎ⺁ ��Ϥ��⺁ �Ϥ�Α�⺁⺁ �Ϥ� �� �ϴ�ϴ�ϟ� ��ϴϟ� �Ϥ��⺁ ΑϴϟϧϬ ��Β ��

���ϤϠϬ�⺁
-5�Ϥ타ϴ⺁� �타� �ϧϤ��ϟ� �타� Ϥ타��ΒϤѧΜ⺁ �ϴΜϤϴ타�ϟ� �⺁Ϥ타��� ��Ϥϴ타타ѧ⺁ �ΒϤѧΜ ��⺁ �타ѧϻϟ�

� �ΒΑΘ� ⺁� �ϴ�Β�ϤϬ ��Ϥ⺁ ��ϧѧ ���Ϥ�ϟ� �ϴΜϤϴ�ϟ� ���ϧѧϟ� �ΒϤѧΜ �ϟި �ϟ �ϴѧϤ�
-6�ϻ��Αѧ�ϟ ��Ϥϗ �ϧ΍Β �ϴϴ� ��Β��Ϭ⺁ Αѧ�타��⺁ �Α� �ΜϤϴ타�ϟ� �ϴϴ��ϟ� �ϧ΍Β ��

� �ϴ��ϟ ��Ϥϻϟ� ���Ϥѧ� ��ϴΒ Ϥѧ� �Β�ϻ�ϟ�⺁
-7��Β �Ϥ타�Α��⺁ �텠⺁�� �ϟ ��Ϥ타Ϡ�ϗ� �Ϥ타Ω�⺁ �ΜϤϴ타�ϟ� �⺁Ϥ�타ѧ �� ��Ϥϻ�ϟ� ��Β ��

� ��Ϥϻϟ� �ϴ�ϟ� �ϤΎ� �ϟ �ϴϗ�⺁ �Ω�� �΍ѧ� Ϥ��Ϥ�Μ
-2-� �����eni ���΍oni �o� �i�⺁� ��iި�

Ϥѧ⺁ �ϴ��⺁⺁ �ϴ�Β�ϤϬ⺁ �ϴ⺁Ϥѧ���⺁ �ΒΑѧ�⺁ �ϴϻϴϴΎ �ϴ� �ΜϤϴ�ϟ� ΑѧϤ�⺁ �ϧ�Ϭ �ϴ��
�ϟ �ϴϠϠ��� �ϴΜϤϴ�ϟ� �ϴѧ���ϟ �ϴ�ϟ� �ѧ⺁ �ϟ �Α�ѧΒ �� �� � �타ϟ � Ϥ��Ϥѧ Ϥ�ϴѧ⺁
Ϥѧ�� �ϧ΍Β �� �타�Β �ΜϤϴ타�ϟ� �타ϴ�ѧϟ� ⺁ � �타ϴ�ϟ� Ϥ��ѧ타타��Ϭ ��ϟ� ����ѧϟ� ��Ϥ타�ѧϟ�
�ϴѧ��ϟ� �Ϥ�� �ϟ �ϴ���ϟ�⺁ �Β�Ϥ타Ϡ�ϗ�� �Ϥ⺁Ϥϴ�ϟ� �ΑϟϧϬ �� ��ϧ�Β Ϥѧ� ��ϻ�Β Ϥ� �΍�

-� �ϬΗ� ϧϴ�ϟ� ��⺁ �Μ�Α� �΍Ϝ ��⺁ �ϧ΍Ϭ �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� �ϴ⺁ �� � �ϴΜϤϴ�ϟ�
-���ϟ� �Ϥ�ϧ�ѧϟ� �타Ϥ Ϥ�⺁ � Ϥ�⺁�ϧ�� �Β�ϴϬ⺁ �ϴΜϤϴ타�ϟ� �Ϥϴ�Ϥ΍��� �Ϥ타Μ �ϗ�⺁ �타ѧ���

� �Ϥϗϧϻѧϟ� �Β�ϴϬ �ϟ�타⺁⺁ �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� ���Ϭ �ϴ�Ϥ�Β� ΑѧϤ�⺁ �΍ѧϬ
-��ϗ�⺁ �타ѧ��� �타� �Ϭ Ϥ타� �텠타⺁ �타� �ϴΜϤϴ타�ϟ� �ϴѧ��ϟ� �타ϴ�ϟ �타�Ϥϻϟ� ���타Ϥѧ� �Β�ϴϬ

���Ϥ΍ϟ� �Ϥϴ�Ϥ΍��� �텠⺁ �� ���Β �� �΍ѧΒ Ϥ�⺁ �ΜϤ�ѧϟ� �Ϥϴ�Ϥ΍��� �ѧѧ⺁ �Ϥϴϟ�
타ϴϔ�Ϭ⺁ ���타⺁� �텠타⺁ �ϴ�ΜΑ� ���타Ϥ� ��타ϴϬ �� �΍ѧΒ⺁ �ϟ⺁� �΍타ѧ� ��타ϴϬ ���타Ϥѧ� �

� �ϴѧ��ϟ� �ϴ⺁
-3Ϥ��ѧ타타ѧϬ �� �타΍ѧΒ ��ϟ� �Ϥϴ�Ϥ΍��� �ϴѧ� �타타⺁ �ϴ�ϴ타타타ϠϔϬ �ϴ���ϴ� �ϤΜϧ타타�� ��Α타타��

�Ϥ타�ϧ�ϻѧϟ� �ϴ�ϴϬ⺁ �ΜϤϴ타�ϟ� ΑΒϧϴ��ϟ �타ϴ�ϟ� Ϥ��ѧ타ѧϬ ��ϟ� �ΎϤ�ѧϟ� �타⺁⺁ �타ϴ�ϟ�
�ѧ⺁ �ϟ �ϴϴϴ�ѧϟ� Ϥ�ϴϟ� ����Β �� ��� �� �Ϥѧ���ϟ� ���� �ѧϤ�ϟ� �ϴ΋ϤϠΜ��

� �ϴ�ϟϤ� �ѧϤ�ϟ� �΋��ϴϟ�
-4�타� �ϴϟ� �타타타ѧϧ�ϟ� �Ϭ Ϥ타� �ϧ타타타ѧ �타ϟ �ΜϤϴ타�ϟ� �ϴѧ��ϟ �ϴϴϴϴ�Ϭ �΋��� ��타⺁ �타타타ѧ⺁

��Ϥϗϧϻ�⺁ �Ϥϴ�Ϥ΍��
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-5�Β�� �΍ϟ �΋�ϧϔϟ�⺁ ��΍ϟ� �ϴ�ϴϬ �텠⺁ �� �타�ϟѧ� �Β�ϴϟ� �Ϥϴ�⺁�⺁ �΋��ϴϟ� �Ϥϴ�⺁�
�타ϟ�⺁ ϤϴѧϤ�� Α�⺁� �ϧ΍Β �타ϟ� �Β�ϴϟ� �Ϥϴ�⺁� �ϟ텠⺁ �� �΍ѧΒ �ѧ�⺁ �ϧ�ѧ� �� ⺁�

� ��� �ϗ�⺁ �ϔ�⺁ �ϗϗ� ���Ϥѧ� ��ϴΒ �� �΍ѧΒ
-6� ��ϟѧ� �Β�ϴϟ� 타ϴϔ�Ϭ ��⺁ ���Ϥ�ϟ� �Β����� �⺁Ϥϴ�ϟ�⺁ �ϴϟϤѧϟ� ���ϧѧϟ� ΑϴϟϧϬ
-7�ϟϤΜ �ϟ �ϴ�ϟ� ���Ϥ�� Αϴϴ΍Ϭ �ϴ�Ϥ΍�� �Ϥϴ�⺁�� ΑΩ�� 타⺁ѧ� �� �ϴ�ϟ� 타ϴϔ�Ϭ �ϻ�Ϥ��

�ѧ⺁⺁ �Ϥѧ���ϟ� ���⺁� �Ϥ�Θ� �Ϥϴ�ϴϟϤ� 타⺁ϗϬ �ϟ �Ϥϗϧϻ� ⺁� ��Β�� �Ϥϴ�Ϥ΍�� �ϧ�ϴ
�ϧ�Αϟ� �� Feed back �ϻ��Αϟ� �Β타΍�ϟ� �ѧ타�Β Ϥ� �Ϥѧ�⺁� �ΒΑ타Ύ �타⺁ � �΋��ϴϟ�

� 타ϴϔ��ϟ� �Ϥ�Θ� ������ѧϟ� �ϧѧ �ϟ �Ϥ�ѧϟ� Αϴϴ΍Ϭ⺁ �ϴ�ϟ� �Β��� �ϟ�
-3�ϳiiި΍䁈ni ���μni ����i �� ��䁤�fi ����fi

�Ϥ타타Ω�� ���Ϭ �ϴ�ϧϟϧϟ�ϧѧϴ�ϟ� �Ϥ΍타Ϝ��⺁ ΑϤϤ타타Ωѧϟ� �타� Αϴ�⺁ �� �⺁Α타ϻѧϟ� �타�
�ϟ �ϻϴϴϴϟ� �ΑΘ� ��ϟ� �Ϥ΍Ϝ�� �타ѧϤ⺁ �Ϥϴ�ϟ�⺁ �ϻϴϴϴϟϤ� �ϴѧ��ѧϟ� �� �Αϴ�⺁ �Ϥѧ�Ϥ�⺁
Ϥ�� �ѧϤ⺁ �ϴϻϴϴΎ ���ϴѧ� �ϟϤ�ϟ� �ϴϟϤϗ텠ϟ⺁ � �ϴ΋Ϥѧϟ� ⺁� �ϴ΋�ϧ�ϟ� �ΒΑϻ�ϟ� ��ϴ�� Ϥ��Βϧ΍Ϭ
�ϟ �Β�Ϥ�ϟ� �Ϥ����ϟ� ⺁� ���Ϥϴ타�ϟ� �ϤϗϤϴ타�⺁ �ϴ타타타ѧϤΒ� �ϤΎϤ타ѧ�� �Ϥϴ�ϟ� ��⺁ �ϻ�타ѧ�
�ϟ �ϴ⺁Ϥ�ϴѧ� ⺁� �ϴϻϴϴΎ ��Ϥ⺁ ��ϧѧ �ϴ΋Ϥ� �Ϥϴϴ�� �ϧ�⺁ �� Ϥѧ⺁ � �Α⺁ϧϟ� �ΎϤ�ѧϟ�
Ϥ�ϴϟ� Αϔ��ϟ �ϧѧ�Β �Ϥϻ����⺁ �ϴΜϤϴѧ �ϤΎϤѧ�� �Ϥϴ�ϟ� ��⺁ ��ѧϬ �Β⺁�ΑϴϠϟ� �ΎϤ�ѧϟ�

� �ϟϤϻϟ� �� ���Ϥϴϟ� �ΎϤ�ѧϟ� �Ϥ΍ѧ
�ѧ���ϟ� ��ϴ�ѧϟ �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� �Ϥ΍Ϝ�� �Αϻ���ѧ �ϴϴϟ� �� ���ϟ� �타Ϥ �ϟ
Ϥ타���ϧ⺁ ��ϟ� �ϴ타타타ѧ��� �Ϥ΍타Ϝ�Ϥ� ��ϴ�⺁ � Ϥ타���ϧ⺁ ��ϟ� �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� �Ϥϴ�ѧϻ�ϟ Ϥ타ϻϴϬ
�Ϥ타ϴ�ѧ⺁ �타� Ϥ타�� �ϴϬΑ타Β Ϥ타�⺁ �타Β⺁Ϥϴѧϴ΍ϟ� �� �타Β⺁ϤΒ�ϴϔϟ� ��ϧ타타ѧ Weathering�타Βϧ��ϟ�
�Ϥϴ�ѧϻϟ� �타Ϥ �ϴ�� �ѧ���ϟ� ��ϴ�� �ϟ Α�ΩϬ⺁ � Exfoliation Αѧ�Ϭ⺁ Α�΍Ϭ⺁ �ΩѧϬ
ϤϤ�ϧ�⺁ �⺁Ϥ�� �ϟ �ΒϤϴ�Ϭ ��ϴϗ� �΋Ϥϔ타ѧ �΍Ϝ ��⺁ �ϧ�타Ϡ�ϟ �ϴϴϴ�ϟ� ������ �ϻ�
�ϧ�ѧϟ� �ѧ�⺁ �΍ѧ�⺁ Αѧ��Ϭ Ϥѧ⺁ � �ѧ���ϟ� ��ϴ�ѧϟ �Α�Ϡϟ� �ϴ⺁Α�ϟ� �ΒϤϴ�� Ϥ��ϟϤ�⺁⺁
�Ϥ타타ϴ΍� �타타타ѧ���� �타� �ϻ타ѧ�⺁ �ϤΜϤ타�� �타�ϧϬ⺁ � �ΒΑ�타타타Ϡϟ� �Ϥ�Βϧ΍�ϟ� �ϟ �ϴ타ѧ�Αϟ�

� ��ϴѧ� �ϴϟ�ϧ�ϧϴ� �Ϥ΍Ϝ� ��ϧ⺁ �Ϥ�Μ��⺁ �ϠϴϟϤ�
�ϴ타타ѧ Ϥ타�ϟ �Α타ϻ�Β ��ϟ� �Ϥϴ�ѧϻϟ� �ϴѧ� Ϥ타��Ϥ� �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� �Ϥϴ�ѧϻϟ� ��타ϻϬ
�Ϥ타ϴ�ѧ⺁ �ϟ� �Α타ϻ�Β ި� � �ϴ타타��ϟ �ϴ타타ѧϤѧ�� �타�텠ѧϟ� Αϴ타ϴ΍Ϭ �ϟ� ���타Ϭ ��ϟ� ����
�Αϴ� ��ϟ� �ϧ�ϟ� �Ϥ �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� �ϴ�ѧϻϟ� �ϻϬ Ϥѧ⺁ � �Ϥѧ��⺁ ���⺁ �ΒΑϻϬ⺁ �Βϧ�Ϭ
�ϴ΋ϤΒ�ϴϔϟ� ��Αϴ΍�ϟ� �⺁ϧѧ�� �� �ϟϗ�Ϭ �Ϥ⺁ ���� �ϴѧ ΑϤϤΩ� �ϟ Αϴ΍Ϭ �ϟ���⺁
ϗ타ѧ�Ϭ⺁ � ���� �ϴ타ѧ �Ϥ΍타Ϝ� �ϧ타타ϴϬ �ϟ �Ϥ타ѧ�� �⺁�ϟ� �타ϻ�Ϭ ��ϟ� �ϟϤ⺁ �ϴ΋Ϥѧϴ΍ϟ�⺁
��ϟ� ��ϴϴϴϟ� �Ϥ타⺁Αϴϟ� �ѧ타ѧϬ ��ϟ� �ϴ�⺁��ϟ� �ϧ�ϟ� �타Ϥ �ϴ�⺁ϧ타ѧ�� �타�ϴ�� �Β�Ϥ타타타��ϟ�
�ѧѧϬ⺁ �ϻΒΑ�ϟ� �Ϥ⺁Αϴϟ�⺁ �Ϥϴ��ϟ �ϴ�Ϥϴϟ� �Ϥ⺁Αϴϟ�⺁ ���Ϥ��ϟ �ϴ�Ϥϴϟ� �Ϥ⺁Αϴϟ� �ѧ��Ϭ
�타��ϟ�⺁ �ΒΑϻ�ϟ�⺁ �Βϧ��ϟ� �ϧ타ϗ � �ѧ타타타��Ϭ ��ϟ� �ϴ��Ϥ�ϟ� �ϧ타�ϟ�⺁ � �ϴ⺁�Αϴϟ�⺁ ����ϟ�
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�ϴѧ�ѧ� �Ϥ΍Ϝѧ� �ϴѧ�Ϭ⺁ �������� �ϴѧ �� �Ω⺁�� ���ϟ� �΍ѧϬ ��ϟ� � �Ϥѧ���⺁
�ΒΑϻ�ϟ�⺁ �Βϧ��ϟ� �Ϥϴ�ѧ⺁ �� �ϟި⺁ �Αѧ��ѧϟ� Αϴ΍�ϟϤ� �ϟϤ�ϟ� �ϴϜ⺁ �ϟϤ�ϟ� �ΎϤ�ѧϟ� �ϟ
�ϻϟ �� Ϥѧ⺁⺁ � �ϔ���ѧϟ� ���� �ϴѧ �Ϥ΍Ϝ� �Β�ϻϬ⺁ �ϴ� ��⺁ �ѧ�ϧ�� �΍ѧ� �ѧϻϬ
��΋Ϥ�ϟ� �ϴϟ�ϧ�ϧϴ�ϟ� �Ϥϴ�ѧϻϟ� �ϴ�ϠϬ �΍ѧΒ⺁� Α⺁� �ϟ� �Ϥ΍� �� �ΒϤϴ�Β �Ϥϴ�ѧϻϟ� �타Ϥ

��ϬϗΒ Ϥ� �ϟ� Ϥ��⺁ ��ϬϤ�ϟ� �ϴѧ�ѧ� �Ϥ΍Ϝѧ�⺁ �ѧ���ϟ� ��ϴ�� �ϟ

� �ϳΟϓoni �����⺁ �⺁ �ϓި�΍ni ��䁤�fi ����fi - �-3
�ΎϤ�ѧϟ� �� Ϥ��ϧ΍ϟ �ѧ���ϟ� ��ϴ�� �ϟ �Βϧ��ϟ� ��ϧ�� �ѧ�� �� �ϴ΋ϤΒ�ϴϔϟ� �Βϧ��ϟ� Αϴ�ϻϬ
�ϟ ��΋Ϥ타�ϟ� �ϴ΋ϤΒ�ϴϔϟ� �Βϧ��ϟ� ��ϧ�� �타Ϥ� �Α타⺁ ��Β Ϥ타ѧϴϟ⺁ �Ϥ타ϴ��� ��ϴ��ϟ�⺁ �ϟϤ�ϟ�

-� �ѧ���ϟ� ��ϴ��
�� �타⺁ϧѧ�� �텠타⺁ �� �ϴ�ѧϻϟ� �타Ϥ ��Ϭ -�� ���������ni � ����ϳΎ�ϔni �ϳΟϓoni -�-�-3

-�- �⺁Ο�ϓ�ni ��f ��� -� �ϬϤΒ Ϥѧ� ϤϤ�Β�ϴϬ �΍ѧΒ �Ϥϴϟ��
-��Α�Ϡϟ� Αϴѧ��ϟ�
-��Α�Ϡϟ� ��ϔ�ϟ�
-3�Ωѧ�ϟ�
-4�ϴϴϴϴϟ� Ύ�Αϔ���
-5���Αϴϟ� ���� �ϟ Α˷ϴ΍�ϟ� �ϻϔ� �ϴ΍ϴ�Ϥ΍ϴѧϟ� �Βϧ��ϟ�
-6�Ϥϴѧϟ� �Ϥѧ��� �ϻϔ� �ϴ΍ϴ�Ϥ΍ϴѧϟ� �Βϧ��ϟ�
-7��ϧ�ϴϟ� ϧѧ�ϟ� �ϻϔ� �ϴ΍ϴ�Ϥ΍ϴѧϟ� �Βϧ��ϟ�
-8�ϧ�Ϡϟ� �ϧϟ �� �΍�ϟ� �ϟ��� �ϻϔ� �Βϧ��ϟ�
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��ϧѧϟϤ� �Β�타� ��Αϴ타΍Ϭ ��타ϴϬ �ϴ΋Ϥϴѧϴ⺁ �Ϥϴ�ѧ⺁ �타Ϥ⺁ -� ��������ni �ϳΟϓoni -2-�-3
�ϴ�ѧ⺁ �타타ϠϴϬ ��ϴ�타타ѧ�� ��Ϥ타ѧϟ� �타⺁ ����Ϭ �Α타⺁� ��ϧ타� �ϟ� Ϥ타�ϟϧϴϬ ��ϟ� �ΒΑ�타타Ϡϟ�
-2-�⺁Ο�ϓ�ni ��f -��ϴϟϤ�ϟ� �Ϥϴ�ѧϻϟ� �텠⺁ �� �ѧ���ϟ� ��ϴ�� �ϟ �ϴ΋Ϥϴѧϴ΍ϟ� �Βϧ��ϟ�



���䁈ϓni �iΟ⺁ �ϳި��e����� ���n�ni ���i �n� ��΍�����

�㓠߿闸㓠 �타ި⺁ �타ި⺁ �ިި⺁ ��

-��΍�ި�nii ��i΍�i ����⺁
-2�e�ϛoni ����⺁
-3���oni ����⺁

-4�ϳΟ�cni �ϳi�����ni �ϳΟϓoni ����⺁
-5�΍΍ni �ϳc�
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-3-�-3�ϧ�타Ϡϟ� �Ϥ�Β�� �ϴ�ϔϬ �ϟ �Ϥϻϟ ΑΘ� �ϴϴϟ� �Ϥ�΋Ϥ΍�ϟ -���ި��΍ni �ϳΟϓoni
��ѧ�Ϭ⺁ �ϔ���ѧϟ� �ΒΑϻ�ϟ� �Ϥϴ�ѧ⺁ �⺁�Μ ���Ϭ �Θ ��⺁� Ϥϴ�ϧϟϧϴ� Ϥ�ϟϤϻѧ�⺁ ��

-� ��Β Ϥѧ⺁ �Ϥ⺁ �Θ텠Θ ���ϧ� �ϟ �ΒΑϻ�ϟ� �타Ϥ
-��Β�Ϥ타타Ϡ�ϗ�� �ϴ타ѧ��� �타� �Β�ϻϟ� �타ѧ�Ϥѧѧ� �Ϥ타���� �ϧ�Β -� �ΒΑ타ѧϴϟ� �Βϧ��ϟ�

�ϤΜϤ타타�� �ΒΑ타타�Ϭ⺁ ��타ϴϴϟ� �Ϥ타타Ω�ϟ� Αϴ타ϴ΍Ϭ �ϟ� ���타Β �타ϟ� Α΋Ϥ타타�ϟ� �Β�타ϻ�ϟ� �타��
��� �Ϥ�ϴϟ� �Ϥϴ�ѧ⺁ �ϟ �타ѧ�ѧϟ� �ϴ΋Ϥ타ѧ��� ��ϧ타ѧϟ� ��⺁ �ϧ타타타Ϡϴϟ� ��타�� �ϻ타ѧ�⺁

�3� ��Αϴϟ� �ѧ� �ϟ �����Ϭ ��ϟ� �ϴ�텠�ϟ�⺁ ��Αϟ�⺁ �Ϡϴϟ�
-��타� �타ϴ΋Ϥϴѧϴ΍ϟ� �타Βϧ��ϟ� �타ϴ�ѧ⺁ �타ϟ �⺁� �Ϥ타��ϧϴϴ�ϟ -� ��ϧ타ϴϴϟ� �타ϻϔ� �타Βϧ��ϟ�

�ϟ ϤϤ�⺁�� ΑΘ�Ϭ �΋Ϥϴѧϴ⺁ ��ϴϬ Ϥϴ�ѧ⺁ �� Ϥ��⺁ ���Β Ϥ�⺁ ��Αϟ�� �Ϥϴ�ѧ⺁ �텠⺁
�타ϟ ϤϤ�Ϥ타타��� �타�ϴϬ⺁ �타ϴ��ϧϴϴϟ� �Ϥ타�΋Ϥ΍�ϟ Αѧ�타타�ѧϟ� �ϧ타ѧϟ� �� Ϥ타ѧ⺁ � �ϧ�타타타타Ϡϟ�

��4��Βϧ��ϟ� �Ϥϴ�ѧ⺁ �⺁�Μ �ϟ� ���Β ����
-3�ΒΑϻ�ϟ� �타� Ϥ타��ΒϤѧΜ⺁ ��Α�ϟ� �타ѧϤѧ�� �ϤϬϤϴ�ϟ� �ϧ�Ϭ -� �Ϥϴ�ϟ� �타ϻϔ� �Βϧ��ϟ�

ϤϤ�⺁타타� �� �텠타⺁ �� �ϟި⺁ ��Α��ϟ �Αϴ��Ϭ �ѧϻ� �ϧ�Ϭ �ϗϧϟ� �ϔ� �ϟ Ϥ��΍ϟ⺁
�⺁�Ϡϟ�⺁ �ϧ�ѧϟ� �Ϥϴ�ϟ �텠⺁ �ϧ�Ϡϟ� �ϴѧ�⺁ ��Α�ϟ� �ΎϤ� �ϟ ��ϧ�Ϭ ��ϟ�
�ϟ �ϤϬϤϴ�ϟ� ��Ϥ⺁ �ިϤϟ ��5� �ϧ�타타Ϡϟ� �ϴ΍ϔϬ⺁ �ϧ�타ѧϟ� �타타Ϥ �Ϥ타�Ϭ� ��⺁ �타ѧϻϬ⺁
�ϻ� �ΒΑ�타Ϡϟ� ��΍ϟ� Ύϧ�ѧ Ϥ��⺁ ���ϴϟ � ����ϴ�ѧϟ�⺁ �ϧϔ�ϟϤ⺁ �ϻϔϬΑ� �ΎϤ��
�ϧ�ѧϟ� �ϟ⺁ ��Α�ϟ� �ϟ �Ϥϴ��ϟ �ϴ�ϴ΋Αϟ� �⺁타�ϟ� �΍�΍Ϭ ��Αѧ�ѧ� ��ϴ��⺁ Ϥ�΍΍ϔϬ
�⺁Ϥ�Β⺁ �ΒΑ�Ϡϟ� �Ϥ��Αϔϟ� �⺁�� �ϧ��Ϥ΍ϟ� �ϴ�⺁⺁� ��ϤΘ �ϴ�� ����Ϭ �ΒΑ�Ϡϟ�

� �6���Α�ϟ� �ϟ �ϴ΋Ϥϴѧϴ΍ϟ� �Βϧ��ϟ� �ϻϟ �ϴѧ�Ϭ ��⺁ �ϟި



���䁈ϓni �iΟ⺁ �ϳި��e����� ���n�ni ���i �n� ��΍�����

�㓠߿闸㓠 �타ި⺁ �타ި⺁ �ިި⺁ ��

�ϴ타ѧ��� �Ϥ΍Ϝ�� �� �Β�ϻϟ� �타Ϥ ���ϻ�ѧϟ�⺁ �⺁ϧ��ѧϟ� �Βϧ��ϟ� �Ϥϴ�ѧ⺁ �⺁ ���Β
��ϴΒ ⺁ � Ϥ��Βϧ΍Ϭ �ϟ �΍�Ϥ타ѧ��⺁ �ΑϟϤ타Ω�� ��ϧ타Ϡ� �Ϥϴ�ѧϻϟ� �타Ϥ �ϤϤ타�Ϭ ��ϟ� �Α타⺁��
�ϟ� ����타ϴ�ѧϟ� �ϟϤ타⺁� �� �ΒΑ�타타Ϡϟ� ��΍ϟ�⺁ �ϴ�ϧ타ѧΑϟ� ���Ϥ타ϴ΍ϟ� �Α타ϴϬ �ϴ�ѧ⺁ ��⺁
�타� Α타타⺁� �⺁�타Ϭ �� �타��ϟ� ⺁� �Α타타ϴ�ϟ� �타ϴ�ѧϻ� �ϧ타�Β �� �⺁� Ϥ����타ϗ� �타타ϴϬ Ϥ타�⺁ Ϥ��ϔ타타ѧ�
�ϴ타ѧ��� �ϴ�ިϤ�ϟ� �ϻϔ� �타Ϥ ��ϧѧϟ� �⺁ΑΜ ��Ϭ⺁ ���ϧѧϟ� �⺁ΑΜ �ϴѧ�Ϭ �ΒΑϻ�ϟ� ���ϧ⺁
��Β Ϥ� �ϴѧ��� �Ϥ΍Ϝ�� �타Ϥ ��⺁� �ϤϴѧϟϤ� ��Α�ϟ� �ϴѧϬ ���⺁ ���� �ϴѧ ���ϴ��⺁
��� ��ϴϬ �Ϥ ��ϟ�⺁ �ϴ�ϧϟϧϟΑ�ϧϴ� �Ϥϴ�ѧ⺁ �Ϥ ��Α�ϟ� �Βϧ΍Ϭ �Ϥϴ�ѧ⺁ �ϻϬ -� ��Α�ϟ�

� �7�� �Ϥѧ���⺁ ���ϟ�⺁ �ϴϟ� � �ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� �Ϥϴ�ѧϻ�ϟ ��Ϥ��ѧ��
-�� �ϧ�타Ϡϟ� �Μ�⺁ �ѧ�⺁Αϟ�⺁ �ΒΑ�타Ϡϟ� ��ϧѧϟ� �Μ� �� �⺁ �ѧѧϬ -� �Μ�ϟ�

Ϥ�타타타�ϻ� �타� �타ѧϴ��ѧϟ� �타타ѧ�⺁Αϟ�⺁ �ΒΑ�타타타Ϡϟ� �Ϥ�ϔ�ϟ ��ϴϴ� �타타Μ� �ϴ�ѧ⺁ �타Ϥ⺁
�ΒΑ�타타Ϡϟ� �Ϥ�ϴϴϟ� �����⺁ ��� �� ��ϴϬ �ϻϗ�ϧϟ� ��Α�ϟ� �Μ�ϟ �타�ϴ�� �ϻϴϟ�

� �8��Α⺁� ��� ��
-2��ϴ�� �ϟ �ϴ타ѧ��� ���Ϥϴ���� �Ϥ� �� �Α�타Ϡϟ� �ϗϤ타��ϟ� -� �ϧ�타Ϡϟ� �ϗϤ타�Ϭ

�� Ϥ�� �Ϥ⺁ � ���ϴ��� ��Β�ѧϟ� Ϥϴ�ϻϟ� �ΒΑ�Ϡϟ� �ϧϔ�ϟ� �ϧϟ ��ϴΒ ϧϤ⺁ �ѧ���ϟ�
�9���ϴ�ѧϟ� ���� �Ϥ�ϬϤ� �ϴ���⺁� �⺁Αϴ� �ΑΜ��Ϭ ⺁� ΑΜ Ύϧ�ѧ ��ϻΒ �ΑϜϤϴ� �ϧ�Ϭ
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�ϤΎ ��⺁ �ѧϤ⺁⺁ �Αϴ�ϟ� Α�ϴϟ� ��⺁ �ϧ�ϴϬ ��ϟ� �Ϥ�Βϧ΍�ϟ� �ϟ �ϟϤϴϟ� �타Ϥ Α�΍Ϭ
� ���ϟ�

-3�ϴ타ѧ� �ϟ �Ϥϻϟ� ���타ϴ��� �� �ΒΑ�타Ϡϟ� ��΍ϟ� �Α타ϴϬ ϧϤ -� �Α�타Ϡϟ� ������
� ���� �ϔ���ѧϟ� �ΒΑϻ�ϟ� ���ϧ⺁ ��⺁Ϥ�� �⺁� �� �ΒΑ�Ϡϟ� �Ϥ�ϴϴϟ�

� ����ni �⺁ �ϓި�΍ni ��䁤�fi ����fi -2-3
Ϥ�ϔ타ѧϧ� �Β�Ϥ�ϟ� �Ϥϴѧϟ� �ϻϔ� �ϴ�ϴ΋� ��ϧ타Ϡ� �ѧ⺁��ѧϟ� �ϴ타ѧ��� �Ϥ΍Ϝ�� �ϴϬΑϬ
�타΍ѧΒ⺁ � Ϥ타�ϟ �ϧ타΍ѧϟ� �타ϴΜϧϟ� �타�Ϥϻϟ� �타ϴϟ �타�΍ϟ⺁ �타�Βϧ΍Ϭ �타ϟ �⺁Ϥ타타��⺁ Ϥϴ타타�ϴ΋� 텠�Ϥ타타⺁

-� �ϟ� �ϴѧ��� �Ϥ΍Ϝ�� �타Ϥ �ϴ�ϠϬ
��μ΍⺁ �ϓި�΍ni ��䁤�fi ����fii ��΍oeni ����ni -�-2-3

��Αϔϟ� Α�� ��⺁ � Ϥ��Β�⺁�ϴѧ� �ѧ���ϟ� ��ϴ�� �ϟ �ϴ΋Ϥѧϟ� ���ϧѧϟ� �ϴѧ� �ϴѧ�Ϭ
�ϟ �ΒΑϠϬ ���� ��ϴΒ �ϴΜ � �Α�ѧϟ� �ϔΒΑϠϬ �ΒϤϴ�� �Ϥ�ѧΒ �타ϟ�⺁ �ϤΒΑ�ϟ� �΋��ϟ�
��Ϭ⺁ ���ΑΒ�Μ⺁ �ΒϤ� �Α�Ϝ �ϟ �ΒΑϠϬ ��⺁�⺁ � �⺁�� �ΒΑѧϬ Α�Ϝ �ϟ
�ΎϤ�� �ϟ� Ϥϴ⺁Ϥ�ѧ �Ϥϴѧϟ� ��� �Ϥϴ�ѧ⺁ ��⺁ �ϴ�⺁��ϟ� �Ϥ��ϟ� �Ωϻ� �ϟ ��� ��Ϥϔ�ѧ��
����Αϟ�⺁ �ϴ�Ϥϴϴϟ� �Αϴϴϴ� ���ѧ�ѧϟ� �ϴϻϴϴϴϟ� ��Αϴϴϴϟ� �⺁ 텠�ϟ � ��ϴϻ� �Α⺁�
����ϟ� Αϴ�⺁ �ϴѧ�Ϥ�ϟ� �Αϴϴ� �ϟ타⺁⺁ �Ϥϴѧϟ� ��⺁ �Ϥϴ�ѧ⺁ �ϟ �����ѧ� ��ϟ�⺁
�Ϥϴ��� �ΒϤϴϬ �ϴ�� Α⺁Η �Ϥ΍� �� Ϥ�ϴϴѧ ��⺁ �Β�Ϥ�ϟ� �Ϥϴѧϟ� �ϴѧ⺁ �ϟ �ΒϤϴ�Ϭ⺁
�ϴѧ⺁ �� Ϥѧ⺁ ��ϴϠϟ� �Ϡϟ �ϟ Ϥ����ϻ��⺁ �Ϥ�ѧϟ� �Ϡϟ �ϟ ϤϤ�⺁ΑϬ⺁ Ϥϴ�Ϥ΍�⺁ Ϥϴ�Ϥ��
�ϧϴ� ���ѧ�� �타Ϥ⺁ � ���ϧϟ� �ΒΑ��ϧϟ�ϧѧ� �ϴϬΑϬ �ϤΒ�ϧϟ� �ϧϴ� �ϟ �Β�Ϥ�ϟ� �Ϥϴѧϟ�
�⺁ 텠�ϟ �Β타΍�ϟ� �ϧΜ �ϻѧ⺁ �ϴϟ ��Α�ϟ� �ϻϴϴΎ⺁ �ΒΑ��ϟ� ��ϟϤ�⺁⺁ ��΍Ϝ⺁ ���ϧϟ�
�ϴ�ϧϟ⺁��ϴ�ϟ� ��ϧΜ�� �� ��⺁ �ϟ� �ѧ���ϟ� ��ϴ�� ���Ϭ⺁ � �ϬϤϴ�ϟ� �Ϥϴ΍ϟ� �ϟϤ�⺁
�ϴ�Αϻϟ� �Ϥϴϗ�� �ϟ� �ϴϗ�Αϻϟ� �⺁�ϴϟ� Αϴ⺁ Ϥ��� Ϥѧ�ϗ ��ѧΒ ��ϟ� �-�- �⺁���
�ϴϗ�Αϻϟ� �⺁�ϴϟ� �⺁�� �ϗϤ��ϟϤ� �타΍�Ϭ ��ϟ�⺁� �Β�ϧϻ�ϟ�⺁ �����⺁ ϤΒ�ϧѧ ��⺁Ϥ�ѧϟ�
�타Ϥ Ϥ�ϴѧ��� �ϟ ��ѧϬ ��ϟ� ��⺁Ϥ�ѧϟ� �Ϥϴϗ�� �� �⺁�ϴϟ� Αϴ⺁ ����ϧϟ� �ϧϴ�ϟ�⺁

� ��Β Ϥѧ� ��ϴ�ѧϟ� �ϟ ��ϴ΋Αϟ� �ϴ�ϧϟ⺁��ϴ�ϟ� ��ϧΜ�� ��ѧ�Ϭ⺁ � ��ϧΜ��
�ѧ���ϟ� ��ϴ�� �ϟ �ϴ�ϴ΋Αϟ� �ϴ�ϧϟ⺁��ϴ�ϟ� ��ϧΜ�� -�- �⺁��

��� �Αϻ΍ϟ� �ϔ���⺁ �ϤϜϤ΍⺁ �ϧΜ
�2� �ϟϧϟ� �ϧΜ
�3� ���ϧΜ �ϧΜ
�4� ��ѧϴѧϟ� �ϤΒ�⺁ �⺁ϧѧ�� �ϧΜ
�5� ��Ϥ⺁ �ϧΜ

�6� ��΍ϟ� �ϧΜ
�7� �ϴϬ⺁ �ϴ��� �ϧΜ
�8� Α�ϤΜ �ϧΜ
�9����ϟ� Αϴ� �ϧΜ
��0� �Ϥѧ��ϟ� �ϔ��� �ϧΜ

��Αϴ타타Ϡϟ� � �Αϟ� �Β�Ϥ타ѧ� �ϴ�Ϥ타타ϠϬ⺁ �Ϥ타ѧ���ϟ ��Αϔϟ� �⺁Α타� ��Αϟ�⺁ �타⺁���ϟ� ����⺁ � ��Α타ϻϟ� �Β�ϧ�ѧ� -���타타Ϡѧϟ�
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���988 � Ϥ��΋���⺁ �ΜΑ��ѧϟ�⺁ �ѧ΋��ϟ� �⺁��ϟ� �ϗ�ϧ�⺁ �ϴ�ϧϟ⺁��ϴ�ϟ� ��ϧΜ�� � �ϴ�Α΍ϟ�

�Αϴϴ΍ϟ� �ϤΒ�ϧϟ� �� �Αϴϴ⺁ ���⺁ ��ϴ�ѧϟ� ��Ϭ ��ϧΜ�� �타Ϥ �ϟ� �ϟϤѧ�Ϥ�
��ϻѧϟ� ���Β⺁ � ��ϴ�ѧϟ� �⺁�� Ϥ�ϤϤϴ� �ΑϠ�Ϭ ��ϟ� � -�- �ϴΒΑ⺁� �Αϴ΍Ϡϟ�⺁
�Ϥϴ� �� �ϠΒ Ϥ� ���Β⺁ �3� �ϧϴ�� 35� �⺁�ϴ� Ϥϻϴѧ� Ϥ�ϴϟ �ϧϴ�ϟ� �Ϥϴѧ΍ϟ �ϧ��ϟ�
�ϧϴ���46 ������ Ϥ� �ϤΒ�ϧϟ� �타Ϥ Αϴ⺁ ��ϧ�ϧѧϟ� ��Αϴϴϴϟ�⺁ ��Αϔϟ� Α�� �ϟ�
�Α�ϟ �텠⺁ �ѧ���ϟ� ��ϴ�� �ϟ �Α�Ϭ ��ϟ� �ϴѧѧϧѧϟ� �ϤΒ�ϧ�ϟ �ϴ��ϟϤ� Ϥ�������3�
�ϴ��⺁ �΍ϟ⺁ Ϥ�ϴϟ �ϴ΋Ϥѧϟ� ���ϧѧϟ� �� Ϥѧ�� ����ϧ� Αϴ�ϻϬ ��ϟ�⺁ �Ϥϴ��� Ύϧ�ѧ
�타Ϥ �Α�Ϭ �ϴ�� �ϤϔϬ��⺁ Α�ϴ�ϟ� �ϴѧ⺁ �ϤϔϬ�Ϥ� ���ѧ�ѧϟ� ��΋Ϥ�ϟ� �ϴϻϴϴϴϟ� �⺁ΑΩϟ�
�ϴѧѧϧѧϟ� �ϤΒ�ϧϟ� ��⺁ ���⺁ �Ϥϴѧϟ� �타Ϥ �ϴѧ⺁ ��ϔ��� ��ϟ ���� �ΎϤ� �ϟ� �Ϥϴѧϟ�

� �ϤΒ��⺁ 88 �⺁�ϴ� �ѧ���ϟ� ��ϴ�� �ϟ
�2�oϳި��

��iިϔni �ިި� �iިcni �� ���ި�ni �ϳiiި΍䁈ni ���μni �� �e��ިni �ϳ�ifi �iΟ��
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Αϴ�΍ϟ� �Ϥѧ��� ��ϴ�ѧϟ� �ϟ �ϴϴϴ�ϟ� �Ϥϴѧϟ� ��ϤϠ� �Ϥ� �� �Ϥ�ϔ��ѧϟ� Αϴ�ϻϬ⺁
�� �Ϥ�ϔ��ѧϟ� �타Ϥ ϧϴ� ��ϴ�Ϭ �ϧϴѧ �΍ѧϬ ��ϟ� �Ϥϴ��� �Ϥϴ� Ϥ�ϴϟ �ѧ��Ϭ⺁ Ϥ���
�Αϴ΍Ϡϟ� Ϥ��� �ϴ⺁ϧ� ��⺁ �Ϥ�ϔ��ѧϟ� �타Ϥ⺁ � �ϻϔϬΑѧϟ� ��⺁Ϥ�ѧϟ� �ΎϤ�ѧϟ�
�Ϥѧϴϟ� ��ѧ �ϟ �⺁Α�Ϭ⺁ ���Ϥϴ�ϟ�� �ѧ�Ϭ⺁ �ѧ���ϟ� ��ϴ�� �Ωϻ� �ϟ �Αѧ��ѧϟ�
ϤϻϴϬ �ΒΑ�ѧϟ� ⺁� Α�ѧϟ� ��ϴϬ �Ϭ⺁Ϥϔ�� ��Α�ϟ ��ϴϬ ��ϟ� �Ϥϴ�ѧ� �Ϥϴѧϟ �ϻϴϴΎ �ѧ�ѧ⺁

���ϻϴ΍ϟ�⺁ �ϴΜѧ�� ��Ϥϴ�ϟ� �타Ϥ ��⺁ � ������΋Ϥ�ϟ� �ΒΑѧϴϟ�⺁ �ϴϻϴϴϴϟ� �⺁ΑΩ�ϟ
�ϤΒ�ϧϟ� ���ϧ� ��⺁ ��΋Ϥϔϟ� �ϧϴ�ϟ� Ϥ�ϴϟ �ѧ��Ϭ �ϴϻϴϴΎ �Ϥ�ϔ��� Ϥ��ϗ� �ΑϻϬ⺁
�ϻ�Α� ��Α��ϧ�ϴ⺁ ��⺁ ��ΜϤ�� ��ϴϬ Ϥ� Ϥ��ѧϟ Ϥ��ΜϤ�� �ϟ ����Ϭ⺁ � Ϥ�⺁⺁Αϟ ⺁�
�ΒϤ�� �ϧ΍Β Ϥ��� �ϻϴϟ�⺁ �Ϥ�ϴϔϟ� �타Ϥ �� �Β�ϻϟ� �ϴ�Α΍ϟ� �ϴ��ϟ� �ϤΒ�⺁ �Α��Ϭ⺁
��ϴϟ⺁ � �ϴϬ ���⺁ �ϴ��ϟ� �ϤѧϜ �Β�Ϥϴ�ϟ� ��ϴϟ �Ϥ�ϴϔϟ� �Ϥ�⺁ � �ϤΒ�ϧϟ� �타�ϟ
�ϴϟ텠Ϭ �ϤϻϔϬΑѧ� �ΎϤϴ�⺁ �ϴΎΑϟ� �Ϥ�� ���⺁ Ϥ�ϗΑ��Β ��ϟ� �ϴΎΑϟ� �ϧ�� �Ϥ�ѧϟ�
�Ϥ�Ϥ ���Ϭ Ϥ� �ϟ� �ϟϤѧ�⺁� ��3��ϴΎΑϟ� �Β�Ϥ� �ϟ �Ϥ�ϴϔϟ� �ϧ��⺁ ��Μ� �� Αϴ�ϻϬ⺁
Ϥ��ϻ� �Ϥϴ��� Ύϧ�ѧ �ϴ�� �Ϥ�ѧϟ� �Ϡϟ �ϟ Α�ΩϬ ��ϟ� �ϴ΋Ϥѧϟ� �Ϥϻѧ��ϟ� �ϻ�
�ϴϻϴϴϴϟ� �Ϥϴѧϟ� �Ϥ���⺁ Ϥ�������΍ϟ�⺁ �ϴ΋Ϥѧϟ� �Αϴϟ� �Ϥ �Αϴϴ⺁ �ΜϤ�� ��ި
��ϴ�� �ϟ �ϴϴϴ�ϟ� �Ϥϴѧϟ� ��ϤϠ� �� ��Ϡ� �Α⺁�� �Ϥ Αϴ�ϻ�ϟ �ϴ⺁Ϥ�ϴѧ��⺁
�Αϴϴ� Ϥ���⺁ �ϴϻϴϴϴϟ� �Ϥ����ϟ� �타Ϥ �� ��⺁ ��⺁ Ϥ�΋�ϧ�ΜϤ� �Ϥ�ѧϬ ��ϟ� �ѧ���ϟ�

��ϴ�Ϥϴϴϟ� �Αϴϴ� ⺁ ����Αϟ�
�Α�ϟ� �Β��� �� �Αѧ��ѧ� ��ϟ� �Ϥ�ϔ��ѧϟ� �� ��Μ�⺁ �ϴ�Ϥϴϴϟ� �Αϴϴ� Αϴ�ϻϬ
�ϴ�ϴϬ �ϟ타⺁⺁ ϤϤΑΎϤ�� �� �ϴ���ϟ�⺁ ��Αϔϟ� Α��ϟ �Ϥ�Ϥ�ϴϔϟ� �Ϥϴ� ���ϟ �ΒΑѧϻϟ�
��Β�� �Ϥ�� �ΒΑΎ �⺁ ϤϴΜϤϴѧ �Αѧ��ѧ� �Αϴϴϴϟ� �타Ϥ �� �⺁ 텠�ϟ � �ϴ΋Ϥ� ����ϧ�
ΎϤѧ�ϟ� ��Ϥ⺁� �Ϥ΍��Ϥ�⺁ �ϟϤϻϟ� �Ϥϴ�� ����� �� �Ϥϴ�ϟ� �타�Ϭ ��Ϥ⺁ �ϴΜϤϴѧ
��Β�� �ϴΜϤϴѧ ��Β�� �Ϥѧ�� �ϴ⺁ ��ϟ ��� Ϥ�� � Ϥ��ϴϤϤϬ ��Ϥ⺁� �Ϭ Ϥ� �ި� Ϥ�ϟ �ΜϤϴ�ϟ�
�ϧ΍�ѧ ��Β�Μ �ϴΜϤϴѧ �ϟ�Α� Ϥ�ϴϟ Αϟϧ�Ϭ �Αϴϴϴϟ� �ϔ� ��⺁ �Ϥѧ��ѧ�� �ΒΑΎ �⺁

� ��ϴϟ� ��Ϥ⺁⺁ �⺁�� �� �Ϥϴ��ϟ ��ިϤ�
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�ϴ�Ϥϴϴϟ� �Αϴϴ� ��⺁ ��Β��ϟ� �ϴΜϤϴ�ϟ� ��Β�ѧϟ� �ϴ�� �-�-� �ϴ��

�ϻϴϴϴϟ� Ϥ�⺁ϧ��� �ϴ�΍ϟ� �ϴ�ϴϴϟ� �ΜϤϴ�ϟ� �ΎϤ�� �� ����ϟ� Αϴ� �ϔ��� �ϻΒ
�ϴΜ ��Ϥ⺁ �΍ѧ� �ΩϟϤϴѧϟ� ��⺁ ��ϤϠ�ϗ� �Ϥϻ���⺁ �⺁�Α� Ϥ�ϟ ��ϟ� ���ϧϟϧΒϤϴϟ�⺁
�ϧϴϴϟ� �� �ϔ���� ��ϧ�ѧ �ϴϟϤ�� ��ϴ� ��ϴ�ѧϟ� ��Ϭ �ϟ �ϴ΋Ϥѧϟ� �Ϥϴϴ�ѧϟ� �΍ѧϬ
��Ϡϟ �텠⺁ ��ϴ�ѧѧ� Ϥ��Ύ�ϧ� �Α�Ϭ �Α�Ϥ�ѧϟ� �ϧϴϴϟϤϟ ��ϴ�ѧѧ� �ϧϴϴϟ�⺁ ��Α�Ϥ�ѧϟ�
�ϔ��ѧϟ� �타Ϥ �ϟ �ϴ΋Ϥѧϟ� �Ϥϴϴ�ѧϟ� �ϟ� Ϥ��� �Αϴ�⺁ ��Αѧ� �Ϡ�ϟ ��ΒΑ�ϟ�⺁ �ϴ�Αϟ�

���Η� ި텠ѧϟ�⺁ ��타΍ϟ�⺁ ���ϟ� �⺁ ��ΜϤ�
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-� �μ� �μ⺁iΟ�i ��co� �����ni �ϳިconi �� �ϓި�΍ni ��䁤�fi ����fi ��� -� -�-2-3
-��ϟ ��ϧ�ϧѧϟ� �ϴ타ѧ��� �Ϥ΍Ϝ�� �Ϥ� �ϤΒ�ϧϟ� �ϻϬ -� ��ϳ�Οni

� �ѧ���ϟ� ��ϴ��
-���ި �ϧϴ타타타ѧ �타타타⺁ ��Ϥ타ϴ⺁ �타타타Ϥ⺁ -� �ϳި������䁈ni �iި���ϓni

�⺁Α�ϟ� �ϻϬ⺁ ���� �9�� �ϟ� �ϠϬ �ϗ⺁ ���� �4�� �⺁ �Β�Ϭ ��Β�Ϝ �����ϴ��
� ��4��ϴ΋Ϥѧϟ� �ΒΑϻ�ϟ� �Ϥϴ�ѧϻ� �ϴϬΑϬ ��ϟ� �ѧ�ѧϟ� �ϴѧ��� �Ϥ΍Ϝ�� ��

-3�Β⺁�� �ϴ� ��ϧ타타Ϡϴѧϟ� ��ϴ�ѧϟ� �타Ϥ -� �i���΍΍�ni �Οϔ�Μ
��5� ���ϴ�ѧϟ� ��ϗ �Β���⺁ �Α�Ϡϟ� �Α�ϟ� �ϔѧ� ���ϴ��� Αϴ΍Ϭ

-4�Ϥ�ϴϴϟ� �˷ϴѧϬ ��ϟ� �ϴ타타ѧ�ѧ� �Ϥ΍타Ϝѧ� �� �타Ϥ⺁ -� �΍����ni
��ѧΒ �7-��5� �ϴ� �⺁�Α�Β ��Β��Ϭ ���ϴ�Ϥ� �Ϥ�ѧϬ ����ϴϴϟ� �� ��ϟϤ�ϟ� �Β⺁�ΑϴϠϟ�

��6� � �ϤΒ�ϧϟ� �ϤϴѧΑϬ �ϟ� ����ϴ�ѧϟ� �ϧϔѧ �ΒϤ�� ��
-5��⺁ ��ѧ� �� �ϴϟϧΎ �������� �ΒΑ��ϟ� �Ϥ���ѧϟ� Αϴ�ϻϬ -� �ϳިμ΍ni ������ni

Α�ΩϬ Ϥ� �ϤϴϟϤ�⺁ �Α⺁ѧ� �ϧϟ ��Μ�ϧϟ� �ΎϤ타Ϡ� ��ϴϤ ��⺁ �ϧ΍Ϭ⺁ ���ϧϟ� �ϴ�Ϥ�
���7�Ϥ��� �ϔѧѧ� ���ϟ� �ϴ� ��ϧϠϴ� Α��ϟ� �Α�� �ϧ΍Β⺁ � ��⺁�� ��⺁ Ϥ���

-6�Ϥ΍Ϝ� �Ϥ⺁ ����Ϥ΍ϟ� ⺁� �Ϥϴϴ타��ϟ�⺁� Ϥ�ϴѧϟ� � Ϥ�ϴ�⺁ ��ϴΒ⺁ -� �ϳި��䁈ni ��iΟ�ni
�Ϥ�ϴΎ �ϧ�⺁ ��⺁ �ϟϤ�ϟ� �ϴϜ⺁ �ϟϤ�ϟ� �ΎϤ�ѧϟ� �ϟ �ϧ΍�Ϭ � �ϴ�ϟ� �Βϧ��� �ϴѧ��
��Β�타타타Ϝ �Ϥ타ϟϤΜ ��⺁ި �ϧ타타΍Ϭ⺁ ��ϴ�타타타타ѧ �ΒΑ�타타타타ѧ �Ϥ타�ϴΎ Ϥ타타�ϴϴ΍Ϭ �타�ϴϟ �ΒΑ�타타타타ѧ

� ��8����ϴ���
-7�ΒΑ�타타타Ϡϟ� �타΋�ϧѧϟ� �Α타ϻ�Ϭ Ϥ��타�⺁ �Ϥ΍타타Ϝ�� �타타Ϥ �ϧ타΍�Ϭ -� �ϳި����䁈ni �ϫiΟ���ni

Α΍타ѧ� �����⺁ �Ϥ타�Ϥ �ϟ� �Β�Ϥ�ϟ� �Ϥϴѧϟ� �ϻϔ� �ϴ��Ϭ⺁ �ϴϟ� �ϴ�ѧ⺁ �ϟ� ϤϤ�⺁��
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�ϴ타타타타타���ϟ �타�ϟ�� ���타���� �타타� Αϴ타타⺁� �ϧ타타΍Β �타타ϟ� ��ϧ타타ѧϻϟ� ���타���� Ϥ타타�ϴ�⺁ �타�΍Β
� �ϻϴ��ѧϟ�

-8�ΒΑ�타Ϡϟ� �΋�ϧѧϟ� Ϥ��Βϧ΍Ϭ �ϟ �ϴѧϬ �Ϥ⺁ ���Ϥ΍ϟ� Ϥϴ�ϴ� Ϥ�ϴ�⺁ ��ϴΒ -� �Ο������ni
�ϴ타�� �타타Ϥ �타���⺁ � ���타ϴ��� ��Β�타Ϝ �ϧϴ타ѧ ��ި⺁ Ϥ타��� Ϥ�ѧ�Μ Α΍타타ѧ� Ϥ타��� ��

���9��ϴϴΒΑϟ�⺁ �ϴ΋Ϥѧϟ� �ΒΑϻ�ϟ� �Ϥϴ�ѧ⺁ �ϟ� �ΒΑ�Ϡϟ� �΋�ϧѧϟ� �ΑϻϬ
-9�ΒΑϻ�ϟ� �ϟ �����ѧϟ� �Μ�Αѧϟ� �� �Ϥ �ΒΑϻ�ϟ� �텠Ϭ ϤΒϤ�� Αϴ�ϻϬ -��ϳިconi �cި �ϳ���

� ���� ���ϴ��� ��ϴ�ϗ ���ϧ� ��ި �ϴ�Ϥϴϗ �텠Ϭ �⺁ ��Ϥϴ⺁ �Ϥ⺁ ��ϤϬϧϴϴϟ� ��⺁
-�0�3 �ϟ⺁�ϟ� �Ϥѧ�� �ѧϤѧϟ� �Α�ϟ� �� ��Ϥ�ϟ� �Ϡ�ϟ� �ϟ -� �ϳiiި΍䁈ni ���iΟni

�타⺁ �ϴϟϧ�ϟ� �Ϥϴѧϟ� �Αѧ��타타ѧ� �� �타ϻ� �타타타�ϔ��ѧϟ� �ΎϤ�ѧϟ� �타ϟ �Β⺁�Αϴ타타타ѧ �타타Μ�⺁
�ΎϤ�ѧϟ� ��Ϭ Αϴ�타ѧϬ �ϟ �타⺁����ϟ �ϴϟϤ타타Ϡϟ� �Ϥϴѧϟ� �����타ѧ�⺁ �Ϥ��� ΑϔΜ �ΒΑ타Ύ
⺁� Ϥ�ϴϟ Α��타ѧ� ��Ϥ΍타ѧ �타타� �ΎϤ�� �ϴϴ타ѧ�⺁ ��⺁Ϥϔϟ� �Ϥ�타Ϝ�⺁ �ϤΒΑ�ϟ ���타Ϡѧ�
�ϴϴ���ϟ �텠타ϴ�� ΎϤ�� �ϧ타΍Ϭ �� �타΍ѧ� �Ϥ타Μ�ϧϟ� �타타Ϥ � ⺁�ϴϟ� �Ϥ΍타ѧ Ϥ타��� �Α�ϟϤ�
텠�ϟ � �ΜϤ��ϟ �ϴ�ϴ�ϟ� ��ϴϟ� �Ϥ��⺁ �ΑϟϧϬ Ϥ� �ި� �ѧϤ⺁⺁ ��ϴ�ѧϟ� �ϟ �ΜϤϴ�ϟ�
�⺁�ѧ �Ϥ�� �ΒΑ타Ύ �⺁ �ϤΒ�ϧϟ� ��Ϥ�� �ϟ �ϴ⺁Ϥ�ϴ타ѧ� ��Αϴϴ� ��⺁ �ϴ�Ϥ΍�� �⺁

� Ϥ�ϴϟ �Ϥϴ��� �Ϥϴ� �ϴѧ��ϟ
-�����ni ��Μިoni �⺁ �ϓި�΍ni ��䁤��i �����i -2-�-2-3

Ϥ���⺁ �ϴѧΑ�ϟ� �ϴ�ѧ⺁ ��ϴϬ ި� Ϥ�ϴϴѧΑϬ �ϟ �ѧϤѧ� ��Ϥ⺁ �Ϥѧϟ� �ϧ΍Β ��ϟ� �Ϥ΍Ϝ�� �Ϥ⺁
�ϟϧѧϴϟ� ��Ϭ �ѧΑ�Ϭ ��⺁Αѧ �ϗϤ�Ϭ ��⺁⺁ � ��⺁Αѧ ϗΎϤϴ�Ϭ⺁ �΋Ϥѧϟ� �Α�ѧϟ� �ϗϤΎ ��Ϭ

-� Ϥ���⺁ �ϴѧ�� �Ϥ΍Ϝ� ��ϧ΍�
-�Ϥ�ϴѧϧ�Β �ϗ ����ϴ��� ��ϴ�ϗ �ϴ�ϴ�� �ѧ��� Ϥ��ϧ΍� �Ϥ�ϴϔϟ� �Ϡ�Ϭ -� ����ϔni

�타ΒΑ΋�� �ϧ타΍Ϭ Ϥ타� Ϥ타��ѧϟ � Ϥ�ϟϤ΍타타Ϝ�⺁ Ϥ�ϬϤΜϤ타타�� �타ϟ �ΒϤ타ϴ�Ϭ � �Ϥ타�� �타타⺁ϧѧ�� ⺁� Α�타�
������Ϥ�ϟ�� �텠�ϟ� �타Ϥ �ѧ�Ϭ⺁ Ϥ�ϬϤ�� �ϴѧ� �� �텠�ϟ� Ϥ�� �ϴϴϬ �΍ѧϟ�

-��ϴ� � Ϥ��΍Ϝ⺁ Ϥ�ѧ�Μ �ϟ �ΒϤϴ�Ϭ �ѧ�⺁� �⺁ ��Ϥϴ⺁ �Ϥ -���ϳ�Οni ��c�� �Μii�
Ϥ타���⺁ �타타ϠϴϟϤ⺁ �타�ϴϟ� �타ѧϧ�� ϧϤϤ타� Ϥ타���⺁ �ΒΑ�타타Ϡϟ� ��΍ϟ�⺁ �ϴ�텠�ϟϤ⺁ Αϴϴ΍ϟ�

� ���� � �ΒΑ΍ϟ�⺁ ��ΑϟϤ⺁ �⺁Ϥ� ϧϤϤ�
-3Ϥ�ϴ타ѧΑϬ ��ϟ� �ϴ타ѧ��� �Ϥ΍타Ϝ�� �� �타ѧ�⺁Αϟ� �타타Ϥ Αϴ�ϻϬ -� ���iި�ni ��Μiiިni

�ΎϤ�ѧϟ� �� Ϥ��⺁Α⺁ �ϻ� �΋Ϥѧϟ� �Α�ѧ�ϟ ���Ϥϔѧϟ�⺁ �Ϥϴϟ� �Ϥϔ���� �ϻ� �Ϥϴѧϟ�
��ϻϔϬΑѧϟ�

� �μ΍⺁ �ϓި�΍ni ��䁤�fi ����fii ���Οϓni ����ni -2-2-3
��ѧ�Ϭ � ��3� �ϔ���ѧϟ� �ϧ�타Ϡϟ� �Ϥ타�� �ϟ ��ϧ타�ϧѧϟ� �Ϥϴѧϟ� �ϴ�ΎϤϴϟ� �ϤϴѧϟϤ� �타Ϡ�Β
�타�ϴ�� �타타ϴΒ �타ϟ� �타타⺁⺁Αϟ⺁ ��Α타ϔϟ� Α타�� �타� �타타ϜΑϟ� �ΒΑ타타Ύ �타타⺁ �타ѧ��Ϭ ��ϟ� �ϤϴѧϟϤ�
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�Ϥϴ� ⺁� �타ѧ���ϟ� ��ϴ�� �ϟ ��΋Ϥ타�ϟ� �ϤΒ�ϧϟ� �� Ϥ�타타�ϻ� �ϬϤΒ ��Ϥ�ϟ�⺁ � ϤϗΑ타Ϝ �타ѧ���ϟ�
� ��4� �Αϴϟ⺁ �Ϥϴѧ⺁⺁ �ѧ΋�� �Ϥϴ� �Ϥ⺁ �ѧΒ�ϗ �ϴϟϧ�

-��타ϴϴϟ�⺁ �Ϥ타타타Ϡ�Ϡϟ� �타� �Ϥ타�Βϧ΍Ϭ �ϧ타ϟ �΍ϬΑ타Ϭ �타ϴϴ�� �Ϥϴϴ타타�� �타Ϥ -� �����eni
�ϴϟϧ�ϟ� �Ϥϴѧϟ� ��⺁ ��΍ϬΑ타ѧϟ� ��ϴϴϟ� ��⺁ �텠타�ѧ� �⺁�ΑϬ �타ϻϔ� �ϧ타΍�Ϭ � �ΒΑ타΍ϟ�⺁
�Ϥϴѧϟ� �ΑϻϬ ��⺁⺁ � �ΒΑϻѧϟ� �ϴѧϤ�ϟ� �ϻϔ� �ϴ�ϟ� �ϟ� �텠�ѧ� ����Ϭ Ϥ� ϤϴϟϤ�⺁
�ϴϴ�ѧϟ� �ϴ��ϻѧϟ� �ѧ�⺁Αϟ� �ѧ��Ϭ Ϥϔϴѧ ���Αϴϟ� �Ϥ��� �ϤϔϬ�� �ϴ�� Α�ϴ�ϟ� �ϟ�

���5� �Ϥϴ�ϟ� �타Ϥ �ϧϟ
-�⺁� �Ϥϴѧ�ϟ �Β⺁Ϥϴϟ� �Ϥ�ϴϴϟ� �� �ϴϟϧ�ϟ� �Ϥϴѧϟ� ��ϴ�Ϭ Ϥ���⺁ �ϧϴϻϟ� �ϧ΍�Ϭ -� �Ο�cni

� �타ϟި �타ϟ Α타Θ� �� �Ϥ타타타��ѧϟ �ϧ타타΍Β �� �⺁� Ϥ타ϴϻϴϴΎ Ϥ타ϗϤ�ϴ�� �타ϴϟϧ�ϟ� Ϥ타타�ϬϤ���⺁ �타타�
�타ϟ� Αϴ� ϧ�� �ϟϤϟ ��� �ϧϴϻϟ� �ϧ�ϴ �ϟ �⺁� �ϧ�ѧϟ�⺁ �ϟ�ϧϔϟ�⺁ �⺁�Ϡ�ϟ ��⺁��6�
��ϴϴ⺁ ��ϴ�� �ϟ �ϴ�ΒΑϴ΍ϟ� �ϧϴϻϟ� �ϟ �Ϥϴϟ� ϧϤ Ϥѧ⺁ � ��7��ϧϴϻϟ� �Ωϻ� �ϴ�⺁ ��Ϭ
�타� �타ϴϟϤ⺁ �ϴ타타�� Ϥ타�΋�ϧ�Μ� �ϟ� Ϥ타�ϴϟ �ϧ타ϴϻϟ� �Ϥ타ϴ� �Ϥ타�ѧϬ ��ϟ�⺁ �타ϴϟϤΜΑϟ�⺁ �ΘϤ�타타Ϝ⺁
�타΍ѧΒ⺁ �Β���ϟ� ��Α타�텠ϟ �ϴ�텠⺁ �Ϥϴѧ⺁ ����타타�Ϭ �� �타΍ѧΒ �Ϥϴѧϟ� �타타Ϥ⺁ �ΒΑϴ΍ϟ�
� �ϴϤ ��ϴ�� �ϟ �ΒΑϴ�ϟ� �ϧϴϻϟ� �Ϥϴ� �⺁ 텠�ϟ � �ϴΜϤϴ�ϟ� ��Α�텠ϟ ϤϤ�Ϥѧ��ѧ�

-3�ϻϔ� �ΒΑϴ�ϟ� �ϧ�Ϡϟ� �ϧϴѧ �ϧϟ �ϧϴ�Ϭ⺁ �ϧ΍�Ϭ ΑϔΜ �Ϥ⺁ -� �μ�oni �ިϫ��
��Α타ϴϗ Ϥ타��ϧ΍Ϭ ��ϟ� �타�ϴϟ� �Αϴ΍타타Ϡϟ� ����ϟ� �ϴ� Ϥ타�ѧ�Μ �ϧ타΍Β⺁ ���Α΍ϟ� �Ϥϴ�ѧ⺁

��8� ���ި��⺁ �ΒΑϻ�ϟ� �ϴ�ѧ⺁ �ϻϔ� �Ϥϴ���
-4Ϥ�Β�Ϥ�� Ϥ타Ϝ텠�Ϭ⺁ �ϴѧ타�Ϭ ��ϟ� �ϴϴ타�ϟ� ��Ϥ타�ѧϟ� Ϥ�� �타Ϡ�Β -� ����cni �ϳ�ifi

�ި �Ϥ�Ϝ ���⺁ �ϧΜ �ϟ �Β�⺁�� �타Ϥ ��ѧ�Ϭ �ϴϟϧ� ��Ϥ�� �ϟ� �ϧϴ�Ϭ⺁ Ϥ�ϤϤϴ�⺁
�ϴϬϤ�ϔϟ� �타ѧ�⺁ΑϟϤ� ���ѧϟ� ��ϧ타ѧΑϟ� ��타�ϟ� �타� �타���Β �타ϟ� �Αϴ�타ѧϟ� �ΒΑ타타Ϡ�ϟ�

� ��9� �ѧ�⺁ΑϟϤ� ����ѧѧϟ� �ϴ�ѧ�Ϥ΍ϟ� Αϔϴϟ� �� �Β�ϻϟ� ��⺁ �Β⺁Ϥϴϟ�
-5�� �Α⺁� Ϥ⺁ϧ� �Β⺁�ΑϴϠϟ� �ϴ�ϴ�ϟ� �Αѧ�ϟ� �Ϥ�ި -� �ϳiiި΍䁈ni ��e�ϓni �ި��ni

�ϴ�ϟ� ��⺁ �ϴ�ϴ�ϟ� �텠��� �⺁�ΑϬ �ϻϔ� �ϧѧ�ϟ� �타Ϥ �ϧ΍�Ϭ � �ϴ타ѧ��� �Ϥ΍Ϝ��
��3�� � �΍ѧϟ� �ΒΑ�� �ϴϴ�� ���ϧ�� �� ��ϧ΍� �ѧ�⺁� �Ϥ⺁ � ��� ϤϴΒΑϗ ⺁�

-6�ΎϤ�ѧϟ� �ϟ �ϧ΍�Ϭ �Ϥ΍Ϝ� �⺁ ��Ϥϴ⺁ �Ϥ⺁ -� ��oΜ���ni ��ϔe�nii ���ϔ�΍�ni
�Ϥϴѧϟ� �Α��� �ѧ�Ϭ ��ϟ� �ѧ�ϧϔϟ�⺁ �ϧ�ѧϟ� Ϥ�ϴϟ Α�΍Ϭ ��ϟ� �ΒΑϴ�ϟ� �ϧ�Ϡϟ� ��ި
��ϟ� �ϧϴ타�ϟϤ΍ϟ� �Ϥ�ϧ��Ϥ⺁ �타� �ΒΑϴ�ϟ� �ϧ�타타Ϡϟ� �ϧ타΍�Ϭ �ϴΜ ����� �ΎϤ� �ϟ�
���ި�� �Ϥϴ�ѧ⺁ �ϟ�ϧ��⺁ �ϧ�타Ϡϟ� ��Ϭ ���ި� ��⺁ �ѧϻΒ⺁ �타ϻϟ� �Ϥѧϟ� �ϟ �⺁타Ϭ�
�타�ϧ΍� �타��ި�� �타ϴ�ѧ⺁ Ϥ타�� �타타ѧ�Ϭ ��ϟ� ���타타��� �타ϟ Ϥϴ�Β��타Ϭ ���� �ϴ타타ѧ �타ϴ�Β

� � �Ϥ�ϔ��ѧϟ� ��� �ΑϻΒϤ�
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� ��ϳިni �⺁ �ϓި�΍ni ��䁤�fi ����fi -3-3
�ϟ �ϴ�Α΍ϟ� �Β⺁�Αϴ타Ϡϟ� �ϴ타��ϟ� ��ѧϬ ��ϟ�⺁ �ϟϤ�ϟ� �ϴϜ⺁ �ϟϤ�ϟ� �ΎϤ�ѧϟ� �ϻϬ
�Ϥϴ��� �ϴѧ⺁ �Ϥϔ��� ��� � �ϴϴΒΑϟ� �ΒΑϻ�ϟ� �Ϥϴ�ѧϻϟ �Α�� ���Αϔϟ� �Α�� ��Αϻϟ�
��Αϴϟ� �⺁Α�ϟ� � �ϟ� �ϤΒΑϟ� �⺁Αѧ �ϧѧ⺁⺁ �ϴ�ϟ� ��ϧ�ѧ�⺁ �ϻϴϴϴϟ� �Ϥϴ�ϟ� ����⺁
Α�Ωѧϟ� �ϴ΍ѧϬ �ϟ �ϴϴΒΑϟ� �ΒΑϻ�ϟ� �ϴϟϤϻϟ ��⺁ �ѧ�⺁ �΍ѧ�⺁ �ϟި �΍ϻ�� �ϴΜ� �칀� �
�ϴ�ѧ⺁ ⺁ Deflation �Β�타�ϟ� �ϴ�ѧ⺁ �ϴ�ϴ�ѧ⺁ ��⺁ �타� �타ѧ���ϟ� ��ϴ�� �ϟ �타타타ѧ���
�ϟ �타⺁Ϥϔϟ� �⺁�ϟ� �Β�타�ϟ� �ϴѧ�ϻϟ �Ϥ타⺁ ���Ϭ Ϥ타ѧϟ �타�ϴ��⺁ �Abrasion ��타ϴϟ� � ��타타타Ϡϟ�
�ϔ타타ѧ���⺁ Stony Desert �ΒΑ�타타Ϡϟ� �ϧϴ타�ϟϤ⺁ �ϴ타타ѧ��� ΑϤϤ타Ωѧϟ� �ϻ� �ϴ΍타ѧϬ
Reg �Βϧ타Ϡϴϟ� �ϧ�타�ϟ� ��ϧ�� �� �ϧ� �ϻϬ ��ϟ� Desert Pavement �Β⺁�Αϴ타Ϡϟ�
�Β⺁Ϥ타타타타타타타타�Ϭ⺁ Basin-Like Depressions �Β⺁�Αϴ타타타타타타타타타타타타타Ϡϟ� �Ϥ타타타타타타타타타타타타타�ϔ��ѧϟ�⺁
�타타Ϥ� �타타�⺁ � Wind Blowouts �Ϥ타ΒΑϟ� Α타ϔΜ ⺁� Deflation Hollows �타Β�타�ϟ�
��ި �ϧ�Ϡϟ�⺁ �Ϡϴϟ� �Ϥ �ϴϟ� ⺁� ��Ϡϟ� �ϴ�ѧϻ� �ϴϴϬ�� ��ϟ� �ϴѧ��� �Ϥ΍Ϝ��
Ϥ�� �Pedestal Rocks �Β�Ϥ΍Ϭ��� �ϧ�Ϡϟ�⺁Butte �ϧϴϴϟ�⺁ Ventifacets ��⺁��
�타타΍ϟ⺁ �타ΒΑϻ�ϟ� Α타타타Ϥ�ϧϴ �타타� ���타타ϻΒ � Ϥ타타ѧ��� �타타� ��ΑϟϤ타�⺁ �ϴ타타타ѧΑ�ϟ�⺁ �타��ϟ� Ϥ타�ϴ�ѧ⺁
��ϴ�� �ϟ �ϴѧ��� ΑϤϤΩѧϟ� �ϻ� �ϴ΍ѧϬ �ϟ ΑΘ�� Ϥѧ�ϟ �Ϥ⺁ �ϤΒΑϟ� �ѧϻ� Ϥѧ�ΎϤϴϬ��

� �ϴ��Αϟ� �Ϥϴ�΍ϟ� Ϥ�ѧϤ� �ѧ���ϟ�
ި� ��ΒΑϻ�ϟ�⺁ �ϴϟ� �ϟ �Ϥϴѧ� �텠�Ϥ⺁ �ϟϤ�ϟ� �ϴϜ⺁ �ϟϤ�ϟ� �ΎϤ�ѧϟ� �ϟ �ϤΒΑϟ� �ϻϬ
�ϟ �ϴ타ѧϬ ��Β�타Ϝ �ϤΒ� �ϧϴϤ �ϟ� �ΎϤ�ѧϟ� ��Ϭ �ϟ �ϤϻΒΑ타�ϟ� �ΒΑϴ�ϟ�⺁ �ϴ�타��ϟ� ���Β
ΑϴΘϗ�ϟ �Ϥϴ타ѧϤѧ� ��ΑϴΘϤϬ �Ϥ�Ϥ⺁ �3�� ��ϗ� Ϥ��ϴϟϤϻϟ ��Ϥ⺁ ��⺁ Ϥ� �타Μ �ϟ� �Ϥϴѧϟ� Ϥ�⺁ϧ�타ѧ
�ѧϻϟ� �3��� ϤѧϤ �Β⺁�Αϴ타Ϡϟ� �ΎϤ�ѧϟ� �ϟ �ϧ�타Ϡϟ� ��⺁⺁ ��ѧ� �ϴ타ѧ ��⺁ �ϤΒΑϟ�
�타Ϥ �ѧ�Ϭ⺁ �ϤΒΑϟ� �ϧ�� ���ϔѧϟ� �Ϥϴ�ϧѧΑϟ� �ϟ��� �⺁ ���Β ⺁ �ϤΒΑ�ϟ �ϬϤϴ�ϟ� ⺁� ����ϟ�
�Ϥ타ϴϴϴϴϟϤ� Ϥ타��ϤϴϬ�� �타타�ϴ�� �ϧ�타타타타Ϡϟ� �Α타� �타타⺁ �타��Β �Ϥ타타타타�Β�⺁ ��타Β�타�ϟ�� �� �타ϴ�ѧϻϟ�
ΑϴΘϗ�ϟ�⺁ ���ϴ타�ϟ�� ⺁� � �Αϴϟ�� �� �ϴ�ѧϻϟ� �타타Ϥ �ѧ타�Ϭ⺁ �ϤΒΑϟ� Ϥ타�⺁ΑϴϬ ��ϟ� �ϴ�ϧ타ѧΑϟ�
�ϤΒΑϟ� �⺁Α타ѧ �ϗϤ��Ϭ Ϥ���⺁ �Ϥ타ѧ��� �ϴ�ѧ⺁ ��타ϴϬ⺁ �ϴΒΑϟ� �Ϥ타ѧ��� ϧ타Ϥ ��Ϥ�ϟ�
�타⺁ �ϤΒΑϟ� �ϻ� �타⺁ �타�ϬϤ�ϟ� �ϟϤ타�ѧϟ� �ϧ타ϴϟ ⺁� �Ϥ�ϤϤ�Ϭ�⺁ Ϥ��⺁Α타ѧ �ϴϻΒ �΋Ϥ타⺁ �ϧ타�ϧϟ
Ϥѧ�⺁ ��� �ϴΜ � �ѧ�⺁Αϟ� �� �ϤΒΑϟ� �ϟϧѧΜ ��ϤΒ�ϟ ��ϴ�� ⺁� � �ϴΒΑϟ� ΑΒ�Ϡ�ϟ� �ΎϤ��
Ϥѧ�⺁ �ϤΒΑϟ� �⺁Α타ѧ �ϗϤ��Ϭ Ϥѧ⺁ �Ϥ��⺁Α타ѧ �� �ϟި ��ϗ �타ѧ�⺁Αϟ� �� Ϥ��ϟϧѧΜ ����
�ϗϤΎ Αϴ타⺁� Ϥ타��� Ϥ타ѧ⺁ ��ϴΎΑϟ� �ϤΒΑϟ� �타� �⺁Α타ѧ Α�타⺁� �ϟϤ�ϟ� �ϤΒΑϟϤϟ Ϥ타���ϧΎ� ����
�타ѧ�⺁Αϟ� �타��⺁ �ϟ��� �ϟ� �ϴϗϤ타�ϟ� �Ϥ타ϴ�ѧ� ���Ϭ Ϥѧ⺁ ��ϴϴΒΑϟ� �타ѧ�⺁Αϟ� ��� ��⺁
�Ϥ타ϴ�ѧ� �ΑϤϤ타ϴ �ϟި �타⺁ ���Β⺁ �타ѧ⺁Ϥ�ϟ� �Ϥ타�Αϟ�⺁ �Ϥϴ΍ϟϤ⺁ ��ϟϤϻϟ� �타타ѧϤ⺁⺁ �ϴϴΒΑϟ�
�ϴѧΑϬ⺁ ��� ��⺁ �ϤΒΑϟ� ���ϗ �� �ϤΒΑ�ϟ �΋Ϥ�ϴϟ� �ѧϻϟ� ���Βi ��33� �ϴ�ϴϟ� ⺁� ��Αѧϴϟ�
�� ��΋ϤϤ �Ϥϴѧ⺁ �ѧϴϬ ��ϟ ��ϴϻϴϴϴϟ� ���ϟ� ���ϧ⺁ �Ϥ� �ϤΒΑϟ� �ϻϬ⺁ ��Α�Ϡϟ� �Ϥ�ϔϟ�
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��ϴ�� �ϟ �ϴ타ѧ�ѧ� �Ϥ΍타Ϝѧ� �Βϧ΍Ϭ �ϟ �ϤΒΑϟ� �⺁� �ϴ타ѧϧϬ �΍ѧΒ⺁ ��Ϥϴ΍ϟ�⺁ �Ϥ�Αϟ�
���ϬϗΒ Ϥѧ⺁ �ѧ���ϟ�

-��� �Ϥ타ϴ΍� �타ϴ΍�Ϭ ��ѧ� �ϴ타ѧ �� ���타�� Ϥ�� �타Ϡ�Β -� �ϳiiި΍�䁈ni �ϔ�n��i
��Ϭ ��ϟ� �ϧ�Ϡϟ� ��ϴΒ � �ϴϴ� �΍ѧѧ ���� �Ϥϴ΍ϟ� �타Ϥ �Ϥ�ѧΒ⺁ ��ΒΑ�Ϡϟ� �ϴ�ϟ�

��34���Αϟ�� ⺁� �ΑΒΑ�ϟ�� ⺁� ��Β⺁�ΑϴϠϟ� �ϔѧ�ѧ���� �ΑϻϬ ���ϔѧ�
-2�타Ϡϴϟ� �ѧ΍�Ϭ �ϴΜ ��타ϠϴϟϤ� �ϟϧ타ѧΑ� �Βϧ��� �ϴѧ� �Ϥ-� ���ϓ΍ni �μ�Μ

��ѧ� �ϴ타ѧ �ϴϴ΍� �타타Ϡϴϟ� ��ϴ�ϟ ��ϤΒΑϟ� �ϴ타ѧ�ϧ� �타ѧ⺁Ϥ�ϟ� ��ϧ타ѧϟ� �ϟ��� �타ϻ�
�35��ϻѧ�⺁ �ϤΜϤ�� ��⺁

-3��ϟ� �ϧ�타Ϡϟ� ��⺁ ��ϴΒ ��ϴ타Ϡ� ϧϤ -� ����΍ϳ� ��Οni � �nΟ��䁈�ni �Ο��䁈ni
�타타ϟ� � �ϴΒΑ타ϟ� �타타ѧ΍ϟ� �타ϻϔ� �ϟϧ타타ѧ΍� �ϴ타타ѧ� �타ϟ� �ϴ�타타타타ѧѧ� Ϥ�ϴϴ타타ѧ� �타ϟϧϴϬ

� �36� ��ϟϤ�ϟ�⺁ ��ϟϤϻϟ� �ϤΒΑϟ� �ϟϧѧΜ �ѧ�ϤѧϬ
-4�ϧ΍�Ϭ ��ϟ� �Β⺁�ΑϴϠϟ� �ΎϤ�ѧϟ� �ϟ �Ϥ�ϔ��ѧϟ� ϗѧ�Ϭ -� �ϳiiި΍䁈ni ���ϔ�΍�ni

�타타타Ϥ �ϧ타타΍Ϭ �타ϗ⺁ �Ϥ타타Ϥ��ϧ� �Ϥ타타��⺁�⺁ Ϥ타타ϤΑϔΜ �Ϥ타ΒΑϟ� �ϴϴ�타타�Ϭ �타타ѧϤ �ϧ�타타타타ѧ �타타�
��37��ϟϧ�ϟ� �Ϥѧϟ� �ϧ��� �ϟ� �ϠϬ ��ϴѧ⺁⺁ �ϻѧ�⺁ �Ϥ�ϔ��ѧϟ�

-5�� ��ϴ�ϟ� ���타�ѧ� �ϟ �타ϴ�Ϭ �Β⺁Ϥ타�Ϭ �타⺁ ��Ϥϴ⺁ �타Ϥ -���ϳިni �Ο�μ� i� �Ο�⺁
�Α�Ϭ⺁ ��ϧ�ѧϟ� �ΒΑ�타Ϡϟ� �Ϥ��ϔѧϟ� ���⺁ �ϴ� ��⺁ �ϤΒΑϟ� �ѧϻϬ �ϴΜ ��ϧ�타Ϡϟ�
�타타Ϥ �ϴϬΑϬ⺁ �ΜϤ타�ѧϟ� ��⺁�타ϴѧϟ�⺁ �Ϥ타�Ϭ�� �ϻ타타타ѧ�ϧ�ѧϟ� ��ϧ타�ϔϟ� �타ϻ� Ϥ타Ϥ���⺁
�ϬϤϴ�ϟ� �Ϥϴ΍ϟ� �� �ϴϟϤ�ϟ� �ΎϤ�ѧϟ� �ϟ ��⺁Ϥ�ѧϟ� �ϔϴϻ�ϟ� �ϧ�ϠϟϤ� �ϤѧϤѧ� �ΑϤϤΩϟ�
�ϤϟϤΜ⺁ �ΒΑ�타타Ϡϟ� �⺁Α타�ϟ� ��⺁ �ΑϤϤ타Ωϟ� �타타Ϥ �⺁Α�Ϭ⺁��38��Ϥϔ�ϟϤ� �ϴ타ѧ�Ϭ ��ϟ�

� �ϤΒΑ�ϟ ����ϧѧϟ� �Β�⺁ѧ�
-6�ϧ΍�Ϭ ��ϟ� �Αϴ΍타Ϡϟ� �ϴ��Αϟ� �Ϥѧ⺁�Α�ϟ� ��⺁ Αϴϴϻ�ϟ� �타Ϥ ��ϴΒ � �����ިni �c��ni

�Ϥϴ타타ѧϤѧ� �ϤΎΑ타타Ϝ �타ϴ�ϻϟ� �타타Ϥ �ϧ타타�⺁ Αϴ타�ϻΒ⺁ ��Ϥ타ϴ�ϻϟ� �타� �타ϴ�⺁ �ϧ타타Μ �타ϴϻ� �Ϥ타타Ω��
�타Ϥ ��� �ϧ�⺁ ���Β ި� ��ϴѧ⺁ �Ϥϴ� ⺁� �ϧ�타ѧ �ϧ�ϧ� �Ϥϴ�ϻϟ� ��ѧ�Ϭ⺁ �Ϥ��ϧ΍�ϟ
�ϧ타΍Ϭ⺁ ��⺁Ϥ타�ϟ� Ϥ타ѧϤ��ϧϤ �타ϴ �ϟ �ϴ��ϴ�� ��⺁ �ϟ� �ϤΒΑϟ� �ΒΑ타Ύ �ϟ �Ϥϴ�ϻϟ�
�타타ϟ� �Ϥ타타타�Ϭ�� �타ϟ �타ϴ�Ϥ�ϟ�⺁ �Ϥ타ΒΑϟ� �타�� �Ϭϗ타Ϭ �타타ϟ� �Ϥ타타타�Ϭ�� �타ϟ �타ϴ��ϴ�ѧϟ� ��타타타Μ�
Ϥ타��� �ϧ타΍�Β⺁ �Ϥ타�Αϟ� �⺁�Α타Ϭ ��타ϴΒ �타ϴ��ϴ�ѧϟ� �ϴϬϤ타타Ϥ �타ϟ⺁ � �Ϥ타ΒΑϟ� �타ϴϟ� �Α타타타타Ϡ�Ϭ
�Ϥ타�Ϭ�� �ϟ Α타⺁Η�⺁ ���Αϟ� �ϴ�⺁� �타ѧϤ� �Α타ϻΒ �ϤΒΑ�ϟ �타���ϧ� ϤѧϤ�타Μ� �Ϥϴ�΍ϟ�
�ϻ� �Βϧ΍Ϭ �ϟ ��� �⺁�� �ϤϬϤϴ�ϟ� �ϧ�Ϭ Ϥѧ⺁��39����타ϟ� �ϴ�⺁� �ѧϤ� �ΑϻΒ ��Ϥ�ѧϟ�
�타타�ϴ�� �ϧ타΍�Ϭ ��ϟ� �Ϥ타ϴ�΍ϟ� �타Ϥ⺁ ���타΍ϴ�ϟ� ⺁� �Ϥ타ϴ�ϟ���� �ѧ타타�Ϭ ��ϟ� �Ϥ타ϴ�΍ϟ� ��ϧ타��
Ϥ��ѧϴϬ ��ϟ� �Ϥ�Αϟ� ���ި �ϴѧΑϬ �ϟ� �ϟި ���Β Ϥѧ� ��ϤΒΑ�ϟ �ϤϬϤϴ�ϟ� ��Α�⺁�

� �ϤϬϤϴ�ϟ� ��Ϭ ��⺁ �ϤΒΑϟ�
-7�⺁Α타�ϟ�⺁ �텠�ϟ�⺁ ����타ϴ�ѧϟ� �ϧϔ타ѧ ��⺁ �ΑϤϤ타Ωϟ� �타타Ϥ �ϧ타΍�Ϭ -� ����ިni �ϔ�Μ

�타�Ϭ Ϥ��타ϻ�⺁ ���⺁� �ϟ� �Α타타ϴ�Ϭ �ϤΒΑϟ� �타ϻ�Ϭ ��ϟ�⺁ ��ϤΒΑ�ϟ ����ϧѧϟ��ΒΑ�타타타Ϡϟ�
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�ϻ� �ϟ⺁ ��Ϥ�� �� ��ѧϴϬ Ϥ� �ϴѧΑ�� �ϤΒΑϟ� �ϧ��ϟ �⺁Αϴϟ� �타�ϟ ��ϴ�� Ϥ��⺁Αѧ
�ϟ Ϥ타��ϟϧѧΜ �타� ��ϴ�ϗ �Ϥϴѧ⺁ �� �타ѧΑϬ � �Βϧϗ �ϤΒΑϟ� Ϥ타�ϴϟ �ϧ타΍Ϭ ��ϟ� �⺁Ϥ타�ѧ�
���ϴ�ѧϟ� ��⺁� �ϟ ���⺁Α� �ϴѧΑ�ϟ� �ϴϠΒ �ϴΜ �����ϴ�ѧϟ� �� ��ϔ�ϟ� ����ѧ�
�ΑΒ⺁ �Ϥ타�ϬϤϴϴϴΜ �Ϥ타�Μ� �ΒϤϴϬ⺁ Ϥ타��ϤΩ��� ��타ϻ� �Αϴϴ΍ϟ� �Ϥ타�ϧѧ�ϟ� �ϴ타ѧ�Ϭ Ϥ타� �ϤϴϟϤ�⺁
�Ϥ타�ϬϤϴϴϴΜ �타�Μ �ΒϤϴ�� �Α타ϜϤϴ� ��ϧ타타Ϡ� �ϴϬΑΒ �΍타ѧϟ� �Ϥ타타Ω��� ��타⺁ �� �Sharp�
�ϤΒΑϟ� �⺁Αѧ �Β�Ϭ Ϥ���⺁ ��ϴϟ� ���Ϥ��� �ϤϴϴϴΜ �� �ϧ΍�Ϭ �Αϴ΍Ϡϟ� �Ϥ�ϧѧ�ϟϤϟ
�Ϥ타ϟϤΜ⺁ �ΒΑ�타타타Ϡϟ� �⺁Α타타�ϟ� �타�⺁ �ΑϤϤ타타Ωϟ� �타타Ϥ �타타�ϧϬ⺁ ��4�� �Ϥ타Θ/�타타ѧ65� ��⺁

��Β�⺁ѧ�
-8�ϧϟ ��ϧϬ �Ϥ΍Ϝѧ� �ѧΩ��� �Ϥ�ϧѧϬ �⺁ ��Ϥϴ⺁ �Ϥ � �ϳiiި΍�䁈ni ��΍ni ���c⺁

�⺁Αϴϟ ��ϴ�� �Ϥ�ϧѧ�ϟ� �타Ϥ ϗѧ�Ϭ⺁ ��Β⺁�Αϴ타Ϡϟ� �ϴ��Αϟ� ��Β�ϴϟ� �ϤϴѧΑ�ϟ� �ϴѧ
��� �Ϭϗ�Β �타ϟ� �ϴ�ϟ� ��Ϥ� �ѧ타�Β⺁ ��΍΍ϔѧϟ� �ϴ��Αϟ� �타ѧ�⺁Αϟ� �ϴ타ѧ ��⺁ �ϤΒΑϟ�
� ��⺁Ϥ타ϻѧϟ� �타�Ϥ�ϟ���� �ѧ타타�ϴϟ Α타타⺁Η� �타�Ϥ�ϟ� Ϥ타�� ���타타��ϧѧϟ� �타�Ϥ�ϟ���� �Ϥ타ΒΑϟ�
�ϧ타΍Ϭ ��ϟ Ϥ타�ѧѧϗ �ϟ Ϥ타ѧ⺁⺁ ��ϤϔϬ���⺁ �타�ϴϟ�⺁ �΍타ѧϟ� �ϟ �ϴ�ϟ� �Ϥ타�텠⺁ ����Ϭ⺁
�타Ϥ �⺁Α�Ϭ⺁ ���ΘϤѧ�� Αϴ�⺁ ��ΘϤѧ��⺁ ��ϧѧ�� ⺁� �ѧϴ���� ⺁� �ϻϴ��� ⺁� ��타ѧ�ϧ��

���ѧ4� Ϥ�⺁ϤϔϬ�� �⺁�Α�Β �ϴΜ ��ѧ���ϟ� ��ϴ�� �� ���ϴ� ����� �ϟ �ΑϤϤΩϟ�
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���e�fi �c� �⺁ �ϓި�΍ni ��䁤�fi ����fi -4-3
�타ϟ �타타타ѧ�⺁ Αϴϴ΍Ϭ �ϟ� ��⺁Α타타타�ϟϤ� ���Ϭ � �ϴ타타ѧ�ѧ� �타� Αϴ�΍ϟ� �� �타� ��Αϟ� ��⺁
�Αϻ�ϟ� �΍ѧѧϟ� Αϴ� �� ��Ϥϟ � ��Β�� �ϴ타ѧ�� �Ϥ΍Ϝ� �Βϧ΍Ϭ ⺁� �ϴϟ�ϧ�ϧϴ�ϟ� �Ϥϴ�ѧϻϟ�
�Ϥ��ѧϟ ΑϜϤϴѧϟ� Αϴ�⺁ ΑϜϤϴѧϟ� �⺁��ϟ� �⺁ ���� ��ϟ� �ϴѧ�ѧ� �Ϥ΍Ϝѧ� �ϻ� ��⺁
��⺁�� �ϟ�ϧ�ϧϴ�ϟ� �ΑϴΘϗϬ �ϟ �ϴϬΑΒ � �ϴΜ� �ϟ Αϴ타Ω� � �΍타ѧ� ΑΘ�� �Ϥ타��ѧ�ϟ ��4��
⺁� Ϥ��ϴϻ� �ϴϟ�ϧ�ϧϴ� �ϴ�ѧϻ� ����Β �⺁ �ѧ�� �΍Ϝ �� Α�⺁� ⺁� �ϴϻ� �΍ѧ�⺁� �ΒΑϻ�ϟ�
�Ϥ���� Ϥ��ϴ΍타ѧϬ �Ϥϴ�ѧ⺁⺁ ��ѧ� �ϴ타ѧ �Ϥ΍타Ϝ� �타⺁ �ϟ ΑΘ�Β �ϴΜ �Ϥ�Ϭ�타� �Ϥ΍타Ϝ�
��� ���ϟ� �� �Ϥ��텠ϟ ΑϜϤϴѧϟ� �⺁��ϟ� �⺁ ��ϬϤ�ϟ� �ϴѧ��� �Ϥ΍Ϝ�� �� ��4�� �ϔ����
텠�ϟ Ϥ��ϧ΍Ϭ �⺁Αѧ �ϴ�� �ϟި⺁ �ϴϻϴϴϴϟ� �ϴѧ��� �Ϥ΍Ϝ�� �⺁ ϤϤ�ϴϴѧϬ⺁ Ϥ��ΩΜ텠�
�Ϥ΍Ϝ�� �⺁ ��ѧϟ� �ϻ� ����Ϭ Ϥ��ϻ�Ϭ ��ϟ� �ϴѧ�ϧϟ� ΑϤϤΩѧϟ� �ϻϴ� ϤϤ�ϴϴѧϬ �⺁
�� �ϴϟ ��Ϥϟ �Ϥ��텠ϟ ΑϜϤϴ� Αϴ΍ϟ� �⺁��ϟ� �⺁ ��ϬϤ�ϟ� �ϴѧ��� �Ϥ΍Ϝ�� Ϥ�� � �ϴϻϴϴϴϟ�
��ϴϬ Ϥ��ϧ΍ϟ ���� �ϴѧ �Ϥ΍Ϝ� ��⺁ �ΑϜϤϴ� �΋Ϥ�� �Α�Ϭ � Ϥ��� ϤϤ�타ѧ� ���ϟ�
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�΍ѧΒ⺁ � �43���ϧ타Ϡ�� Αϴ타� ��ΒΑϴ�⺁ �Ϥ타���� Ϥϴ�ϧϟϧ�΍Ϭ �ϴ타ѧ�ϧ� ��ϴϴϟ� Αϴϴ΍�ϟ� �타�ϴ��
��ϔϬ ��ϴΒ �ϟ타ϟ ��ϴ��⺁ � �ϴ�Α΍ϟ� �ϴ��ϟ� �ѧ��� �Θ�ΑΜ �ϟ �Ϥ���� ΑϴΘϗϬ �ΩΜ텠�
�타타⺁ �텠타타타�ϟ� �Ϥ타ΒΑϟ� �타ϻϔ� Ϥ타��ΒΑϻϬ⺁ Ϥ타�ϟ�Α��� �ϟϧ�타타ѧ �ϟި �타타⺁ �타��Β⺁ �타�ϔ��ϟ �타�Α��ϟ
��ΑϔΜ �˷ϧ΍�ϟ ����ϟ� ��Β�� �ϤѧϜ �Αѧ��ѧϟ� �ϟϤ�ѧϟ� �텠⺁ �� �ϴ�ϴ�ϟ� �Αѧ��ϟ �ϟ텠΍�ѧ�
�ϟި⺁� �Αϴ타�ϟ� Α타�ϴϟ� �ϧ�타타ѧ ��⺁ �ϴ�Ϥ�Β�ϟϤ� Αϴ타�ϔ��ϟ ��⺁ � �ϟި ��Α타� �타� �ϻ타ѧ�⺁

�Βϧ΍Ϭ �ϟ �ѧ�ϧϟ� ΑΘѧ� ���ѧѧѧ� �⺁Ϥ�ѧ �ϟ Ϥ�ϟ텠΍�ѧ�

�ϧ�타타타Ϡϟ� ��타ѧϬ⺁ ��Αϴ타�ϔ�ϟ� ��Ϭ Ϥ타�⺁Α�Ϭ ��ϟ� Αϔϴϟ� �텠타⺁ �타� �ϴ타타타ѧ�ѧ� �Ϥ΍타Ϝѧ�
�ϧ�타Ϡϟ� Α타ѧ��Ϭ � Ϥ�ϴϟ �Βϧ��ϟ� �Ϥϴ�ѧ⺁ ΎϤ타ѧ�ϟ �타ѧΑϟ �타ϴϻΒ Ϥѧ� Ϥ�΍΍ϔϬ⺁ ��⺁Ϥ타�ѧϟ�
�Α� �ѧ�⺁ �΍ѧ� ��ϴ�ϔϟ� �Βϧ΍�ϟ ��ϔ�ϟ� ���ϟ� � ��Αϔϟ� � �Ϥ��ϟ�� �Βϧ΍Ϭ �� �ϴ��΍ϟ�
�ѧϻ�타타�Β �타ϟ�⺁ ���Αϟ� Α타타�ϴϟ� ��Α��타타ѧϤ� �타타타ѧϤ�ϟ� �ϟϤ타�ѧϟ� �ϟϤ�Ϥ⺁ � �타타��ϟ� �타�Β��
�� ��ϧ⺁�� �ϤΒϤ�ϟ�⺁ �ϴ��Α�ϟ� �Αϴϟ� ��Ϥϗ�⺁ � �Ϡϴϟ�⺁ ��Αϟ� �ϟϤ��⺁ � �Ϥ�ϴϟ� ��Α�ѧ
�타�ΒϤϴ�� �ϤϟϤ타타�ѧ� � � ���5� �Ϥ타ϔϬ�Ϥ�⺁ ���Α�타ϟ� �ΒΑ타타ϴϟ� �ϴ�Ϥ타타� �타�⺁ �타타타타ѧϧϬ �타타�Αϟ�
� �타��ϟ� �ΒΑ타Ύ ��⺁ �ΑϤϤ타Ωϟ� �타타Ϥ �타타��Ϭ⺁ �ΒΑ타ϴϟ� ��⺁ �ϟ���ϟ �⺁ ���-5��⺁�Α�Ϭ
⺁� Ϥ��� �Αϴϴ΍ϟ� ��Ϥ⺁� ��ϧѧ �Αϴϴ⺁ ϤϤΑϴΘϗϬ �ϧ΍ϴϟ �Ϥ��ϧϴϴϟ� ��Β Ϥѧϴϟ Ϥ�� � ��΍ϴѧϟ�
�ϴϟϧϴϟ� �ϴϴѧϻϟ� �ϤϬϤϴ�ϟ� ��⺁ ����⺁ �Ϥ��ѧϤ⺁ �⺁Αϟ� �Ϥ��ϧϴΜ �타΍�Ϭ �ϴΜ � �Αϴ΍Ϡϟ�
�타⺁ �텠타타�ϟ � Ϥ타�ϴϟ �ϴ΋Ϥѧϟ� ⺁� �ϴ΋�ϧ�ϟ� �ΒΑϻ�ϟ� ��⺁ �⺁Ϥ타�Β Ϥ타ѧ� ���Α타� ��ѧ� ��타⺁�ϤϬ
�ϟ� ��ϧ�ϟ� �ϴѧ�ϧ� Ϥ���� �Θ ��⺁ Ϥ�΍΍ϔϬ �� �Β�Β Ϥѧ� ��Α�ϟ� ��⺁ �Ϥ��ϧϴϴϟ� ��Ϭ �⺁ΑΜ
�ΒΑ�타Ϡϟ� �Ϥ��ϔѧϟ� �Μ��� �텠⺁ �� Ϥ�΋�ϧΒ� �⺁Ϥ�� �Ϥ��ϧϴϴϟ� �ѧϻϬ⺁ � �Α⺁� �⺁Ϥ��

� ���ϟ� �ϤΎ �ϟ Ϥѧ⺁ �ϧϔ�ϟ� �Ϥ��ϗ ��⺁
���nΟonii �nc�ni

��ϧ�ϟ� �⺁�ϟ� �ϟΑϬ⺁ ��Αϟѧ� �⺁� ��ϤΒ� �ϟ Αϴϴ⺁ �΍ѧ� �ΜϤϴ�ϟ� �⺁Ϥ�타ѧ �ϤϤ�Ϭ
�ϗ�ϧѧϟ� ⺁� ���타� �ϴϻϴϴΎ �ϴϟ�Α΍� ΑϤϤΩ� �� �ΜϤϴ�ϟ� �Ϥ�ϧ�� �ΑϟϧϬ Ϥ� �ި� �ѧϤ⺁⺁
�ϟϤϻϟ� �⺁� ����� �� ��ϧ��ϟ �ިϤ� ΑϠ�⺁ �Ϥ΍ѧϟ� �� �ϻ�Ϭ ��ϟ� �ϴ�Β�Ϥ�ϟ�⺁ �ΒΑΘѧ�
�Ϭ �ϴϴϟ� �타Ϥ �ϟ⺁ ��ϴ�ϴϴϟ� �ΜϤϴ�ϟ� �΋Ϥ⺁� �Ϥ� �� �Ϥ�ѧϟ�⺁ ��ѧ� �ϴѧ �Ϥ΍Ϝ� �ϻϬ⺁ �
�타ϴ�Ϥ΍��⺁ �타ϴϗ�Αϻϟ� �Β⺁�Αϴ타타타Ϡϟ� �ϴ타타타��ϟ� �타ϟ �타ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� Α타타Ϥ�ϧΩϟ� �타타Ϥ� �타타ѧ���
ϤϤΑΒϧϴ�� ⺁� �ϻϴϴϴϟ� Ϥ��΍ѧ� ��Ϥ⺁ ���ϧѧ �ΜϤϴ�ϟ� �타��ϟ �ϴϻϴϴΎ ΑѧϤ�ϻ⺁ ϤϤ�Ϥѧ��ѧ�
��Αϴ타타ϴ� �Ϥ타타ѧ�ϗ⺁ ��ϴϴϟ� �ϴ타타�ϴϬ ⺁� �ϴΜϤϴ타타ѧ �ϴ��⺁ �⺁�Α타� ��⺁ �ΒΑ타타Ύ �타타⺁ Ϥ타��ϴѧ�Ϭ⺁
�타ѧ���ϟ� �타Ϥ ��⺁ �타ѧϤ⺁ �ϴΜϤϴ타ѧ �Ϥϻ���� ⺁� �ϴϻϴϴΎ �Ϥϴѧϴ� �Ϥ타ѧ�� ⺁� �ϴ⺁Ϥ�ϴ타ѧ�
�ϟ �ϴ타타ѧ��� �Ϥ΍타Ϝѧϟ �ϧ��ϟ� �텠타⺁ �타� �ΜϤϴ타�ϟ� �Ϥѧ��타ѧ텠ϟ �ϴ�Ϥ΍�� �Ϥ�Ϥ �� ��ϴΘ�
타타⺁�� �타�Β �ϴΜϤϴ타�ϟ� �ϴѧ���ϟ �ϴ�ϴϬ�Α�타ѧ� �타타ѧ⺁ �타�� �타�⺁ �ϟި ��⺁ ��Ϥ��⺁ ��ϴ�ѧϟ�

� �ϴϬ�� �Ϥϴѧϧ�ϟϤ�
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-��ϟϤ΍� ���Ϥ타ѧϟ� �ϴ�ϧ�ϟ� �타타ϴ�ϟ� �타� ��타� �ϴΜϤϴ타�ϟ� �ϴѧ��ϟ� �타타ϴ⺁ �타타타ѧ⺁ �ϧ타΍Β ��
�΍ϻ�Ϭ ��ϴ� �΋Ϥ�� ��ϴϬ �타ϴ�ϟ� �� �� �ϧ⺁ � �ϴ⺁Ϥѧ����⺁ �Β�Ϥ타Ϡ�ϗ�� Ϥ�ϴ��ϧ�
�Ϥ타타타타⺁Ϥϴ�ϟ�⺁ �ΜϤϴ타타타타�ϟ� �타ϴϴ��ϟ� �타ϴ� ���ϧ타�ϟ� �Ϥ타타ϟ �타타ϟ � �Α타타타타⺁ѧ� �타�⺁ Ϥ타ϴ�Ϥ�Β�

� �ϤϤ Α�� �Α⺁ѧ� �Β�ϤϠ�ϗ��
-��ϧ΍Ϭ ��⺁ �Β�Ϥ타Ϡ�ϗ�� �ϴѧ���ϟ �Ϥϴ�ϴϬ�Α�ѧ�� �Μ� �ΜϤϴ�ϟ� �Ϥϴ�ϟ� �ϴѧ�Ϭ �ϧ΍Ϭ ��

� �ϟ⺁��ϟ ��ϤϠ�ϗ�� �΍ϴ�ϟ� �ϟ �Ϥ���� �Ϥ⺁Ϥϴϗ �� ��� �ΜϤϴ�ϟ� �⺁Ϥ�ѧ
-3�ϴϴϴϴ��ϟ� �Ϥϴ�ѧϻϟ� �ϟ ��⺁�⺁ �Ϥ�ϟ� �Ϥϴ�ϟ�⺁ �Ϥϻϟ� �Ϥϴ�ϟ� �� �⺁ �Β�ϴϬ ��Β ��

Ϥ타��ϧ⺁ �ΒΑϴϤϤѧ�ϟ� �⺁�Ϥ타ѧѧϟ� ��ϴΒ Ϥ타� �타타Ϥ⺁ � �ΜϤϴ타�ϟ� �Ϥ타타ϴ�ϟ� �ϴѧ��� �타타타ѧϤ�ϟ�
�ϴΜϤϴ�ϟ� �ϴѧ���ϟ �ϴ�ϟ� �Ϥ��� �ϟ ��� ΑϠ�⺁

-4�텠타타ѧ�ϧ� �Α타Ύ⺁ ��Ϥ타��⺁ �Ϥ�Α�⺁⺁ �Ϥ� �� �ϴ�ϴ�ϟ� ��ϴϟ� �Ϥ��타⺁ ΑϴϟϧϬ �ϻΒ
�ϟϤ�ϟϤ�⺁ �ϴΜϤϴ�ϟ� �ϴѧ��ϟ� �ϴ⺁ �Ϥ��� �ϟ �Β�⺁Α�ϟ� �Ϥ�����ѧϟ� �� ��ϤϠϬ�⺁
�ϟ�⺁ �Β�Ϥ타ѧѧϟ� �타타Ϥ ��ѧϟ �Β⺁Ϥϴϟ� �ΎϤ�ѧϟ� �ϴѧ�Ϭ⺁ ΑΒϧϴϬ �ϟ Αϴϴ⺁ �΍타ѧ�⺁ ��타�Β
�ϤϟϤ��ϟϤ� Ύ텠�⺁�� �ϴ타ѧ�ϧ� �ΎϤ�ѧϟ� �타타Ϥ �Ϥ΍타�ϟ �ϟϤ��ϟ�⺁ ��Ϥ타타Ϡ�ϗ�� �ϧ�타�ѧϟ�

���ϧ��ϟ ���ϻ�ѧϟ�⺁ �⺁ϧ��ѧϟ�
-5�Ϥ타ϴ⺁� �타� �ϧϤ��ϟ� �타� Ϥ타��ΒϤѧΜ⺁ �ϴΜϤϴ타�ϟ� �⺁Ϥ타��� ��Ϥϴ타타ѧ⺁ �ΒϤѧΜ ��⺁ �타ѧϻϟ�

�ѧϤ⺁ �ΒΑΘ� ⺁� �ϴ�Β�ϤϬ ��Ϥ⺁ ��ϧѧ ���Ϥ�ϟ� �ϴΜϤϴ�ϟ� ���ϧѧϟ� �ΒϤѧΜ �ϟި �ϟ �ϴѧϤ�
�΋Ϥ�ϟ�⺁ �ϴϤ ��Β�ѧ⺁ �타ѧΒ�ϗ �ϴ�Β�ϤϬ ��타� Ϥ타�ϟ�ΑΎ� �ϟ �타타타�Ϭ �타ѧ���ϟ� ��ϴ�� ��⺁

� �ϟϧ΍ϟ�⺁ ���ϟ� ��Β�ѧ⺁ �Αϴϴ⺁ �ϴ�Β� �ϴѧϤ� ��ި ���⺁ ��ϴϴ⺁⺁ ��⺁⺁
-6�ϻ��Αѧ�ϟ ��Ϥϗ �ϧ΍Β �ϴϴ� ��Β��Ϭ⺁ Αѧ�타��⺁ �Α� �ΜϤϴ타�ϟ� �ϴϴ��ϟ� �ϧ΍Β ��

� �ϴ��ϟ ��Ϥϻϟ� ���Ϥѧ� ��ϴΒ Ϥѧ� �Β�ϻ�ϟ�⺁
-7��Β �Ϥ타�Α��⺁ �텠⺁�� �ϟ ��Ϥ타Ϡ�ϗ� �Ϥ타Ω�⺁ �ΜϤϴ타�ϟ� �⺁Ϥ�타ѧ �� ��Ϥϻ�ϟ� ��Β ��

� ��Ϥϻϟ� �ϴ�ϟ� �ϤΎ� �ϟ �ϴϗ�⺁ �Ω�� �΍ѧ� Ϥ��Ϥ�Μ
-8���Ϥϴ타�ϟ� �ϤϗϤϴ타�ϟ �타ѧϤ⺁⺁ �ΜϤϴ타�ϟ� ΎϤ타ѧ��ϟ �ϴ�ϧϟϧϟ�ϧѧϴ�ϟ� ΑϤ�ϧΩϟ� �Ϥѧ��타ѧ�

� �ΜϤϴ�ϟ� �ϴ�ѧϬ⺁ �타�ϟ Ϥϴ�텠⺁� �ϟި �Β�ϻϬ⺁ �Β�Ϥ�ϟ� �Ϥ���ϟ�⺁
-9�Α타΍ϟ �ϤΒ�ϧϟ�⺁ �Ϥ타타�ϔ��ѧϟ� �타ϻ� �ϟ �ϴ⺁Ϥ�ϴ타타ѧ� ��Αϴ타ϴ� �Ϥ타ѧ�� ��⺁ �타ѧϻϟ�

� �ϴΜϤϴѧ �Ϥϻ���� �Ϥѧ�� �ѧ΋텠� ��ϴϴ� ��⺁
-���타타타ѧ���ϟ� �타�ϴ�� �ѧ타타타타타ѧ �Αϴ타�⺁ �타ϗ�ϧ� �타타타타타ѧϤ�⺁ �Β�Ϥ타Ϭ �Ϥ타ϴΜѧ �ϧ⺁�타ϟ�

�ΒΑ타타�ϴϟ� �ΎϤ�ѧϟϤ� �타ѧϧ�ϟ�⺁ � �타ѧ�� �타ѧΒ�ϗ �ΒΑΘ�⺁ �Β�Ϥ타타�Μ �⺁�Α타� Ϥ타Ϥ�Ϥϴ�⺁Ϥ�
�Ϥ타타타ѧ�Ϥ��⺁ �ϟϤ타타��ϟ�⺁ ��Ϥ타타타타타��ϟ�⺁ ��ϴϟΑ�타타ϟ�⺁ �ΜϤϴ타타타타타�ϟ� �타타타타타타�ϟ� ��ި �타타Β�Ϥ��ϟ�⺁
�Αϴ타ϴ� ��ϴ�� �ϟ �타ѧϤ⺁⺁ �타ѧ���ϟ� ��ϴ�� �ѧ타ѧ ��타⺁�ϧϟ� �ϴΜϤϴ타�ϟ� �Ϥ⺁⺁Α타ѧѧϟϤ�
�Ϥ타�ϧ�� ���ѧϬ ��ϟ� �Α타⺁�� �ΎϤ�ѧϟ� �타� Ϥ타ϤΑϴ�⺁ �타��ϟ� Α타ϴ� ��ϴ��⺁ �ϴ�Ϥϴϴϟ�

�Αϴϴ⺁ �ΜϤϴѧ �타�
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-���타�� �� �ϟ �ϟ⺁�ϟ�⺁ ��ϴѧϟ� �Βϧ타��ϟ�⺁ �ΜϤϴ타�ϟ� �텠⺁ѧϤ� Αϴϴ΍ϟ� �Ϥѧ�Ϥ��
�Ϥ�ϧ�ѧϟ�⺁ Α타ѧϤ�ϻϟ� ��⺁ ���Ϥѧ�⺁� �ѧ���ϟ� ��ϴ�� �ϟ ��� �ΜϤϴѧ �타Ϡ�� �ϴѧϗϬ
�Ϥ타타�� �타ϟ �ϴ��Ϥ타ϻϟ�⺁ �타�Ϥ⺁ �ϴ�Ύ�ϧ타ѧϟ� ��ϟ �ΜϤϴ타타�ϟ� �타타⺁ϧϟ� ��Ϥ타Β�⺁� �ϴΜϤϴ타타�ϟ�
�΍ѧ� �ϔ���ѧϟ�⺁ �⺁ϧ��ѧϟ� �Ϥ�ϤΒ�ϟ�⺁ �ϤϟϤ��ϟ� �ϴ��ϟ �ѧϤ⺁ ��ϧϠ� �ϗ��ϔϟ�⺁ �ΜϤϴ�ϟ�
���⺁�ϟ�⺁ �ϴѧ타ѧΑϟ� ��타��ѧ�⺁ �텠타⺁�� ��타��� �타⺁ Αϴ�타�Ϭ⺁ � �타⺁�⺁⺁ ��Ϥ타타�Μ
�타�Μ⺁ �ϴϴ΋Ϥ타�ϟ� �타� �타�Ϥϻ�ϟ� �ϟ �ΜϤϴ타�ϟ� �⺁ϧ���ϟ� �타� �Β������ ���ϟ �ϴϴΒ���ϟ�
�타� ��Ϥϔ�타ѧ텠ϟ �Ϥ�Ϥѧ타타ѧ �타�ϻ� �타�Ϥϻ�ϟ� �ϟ �타Ϥ���ϟ�⺁ ��Ϥ�ѧ�⺁ ������ϗ�ϟ�⺁ ������ϟϤϴ��ѧ�

��Β��Α΍�ϟ� �ΜϤϴ�ϟ� Α΍ϔϟ �ϤΜϤ���⺁ ��ϤΒ�ϟ� ��Α΍Ϭ
���oc�ni ���䁈�ni

ΑϜϤϴѧϟ� Ϥ�ΎϤϴϬ�� �ϴ��⺁ � ��� �Α�ϟϤ� ⺁� ���� �ϴѧ ��⺁ �⺁Α�ѧ� �ѧϻϬ �Ϥϴ�ѧ⺁ ��⺁ ��⺁ �ѧ�ѧΒ ��ϴϠ� �Ϥ - 

�Ϥѧϗ⺁ �타�Ϭ� ��ϟ� �Ϥϴ���⺁ ���Αϴϟ� �ΑϠ�⺁ ��⺁ �ѧ��� Α�Ωѧϟ� �ϟ ϤϤΑϴΘϗϬ ���⺁ Ϥ�Ϭ�Ϝ ���� �ϔϗϧϬ �Ϥ�ѧϟϤ�
� �ϴ΋Ϥϴѧϴ⺁ �Βϧ�Ϭ⺁ �ϴ΋ϤΒ�ϴϟ �Βϧ�Ϭ �ϴ⺁ϧ� ��⺁ �Ϥ⺁ � �Ϥ�ѧϟ� �� ��ϴ� �ϧ� �ϴ�⺁ �Βϧ��ϟ� �� �ϧ� ��Ϥϴѧ �ϴ� �ϗ텠ϻ�ϟ
�7-�6� � �986� �ΑϠϴϟ� �ϻ�Ϥ� � Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �ϴѧ��� �Ϥ΍Ϝ�� ��⺁� ��Α⺁ �ϗ⺁�� �ϟ�� �ϴ⺁ ��
�Μ⺁ΑΎ� ��Αϴ�ѧ �ΑΒ��ϟ �ѧ�ѧ� Α�Ωѧϟ� �ϴ΍ѧϬ �ϟ �ϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �Ϥϴ�ѧϻϟ� �⺁� ���ϤѧΜ �ѧΜ� ��ϴ⺁ �ѧΜ���
��������� ����΍� �ϻ�Ϥ� ��Ϝ� ��� �ϴ�Α�ϟ� �ϴ�⺁ ����ϧѧ�� Αϴ�� ���ϧ�⺁�
� ���ϟ� �ϴ�Ϥ �ϟ Ϥ��⺁ ��ϬϤ�ϟ� �ϴѧ��� �Ϥ΍Ϝ��⺁ �Βϧ��ϟ� �ϴ�ѧ⺁ � �ѧϤ� �ΜϤѧ �Ϥ⺁� � ��Βϧ� ��ϴϟ� �ϴ⺁ �ϧѧϴ� �3
��8�� � �Ϥ�ϴ�ϟ �ϴ�Α�ϟ� �ϴ�⺁ � �ϟϧ΍ϟ� �ϻ�Ϥ�� ����ϻϟ� � �ϴϟ�Α΍�ϟ� �ϧϴϴϟ� ����
�ϴ�⺁ � Αϴ���Ϥ� �ϟϤѧ�� ��ިϤ�ѧϟ� �Ϥ��ϟ �ѧ���Α�Ωѧϟ� �ϴ΍ѧϬ �ϟ �ϴϟ�ϧ�ϧϴ�ϟ� �Ϥϴ�ѧϻϟ� �⺁� � �ϴ�� ��Ϥѧ �ϴѧ� �4
87�����4� �ϟϧ΍ϟ� �ϻ�Ϥ� ��Ϥ�ϴ�ϟ �ϴ�Α�ϟ�
����� �973� �ΒΑϠѧϟ� ϧ����� �ϴ�΍� � �⺁�� ���ϟ� � �ϴϻϴϴϴϟ� �ϴϟ�Α΍�ϟ� � ��⺁ ��Ϥѧ �ѧϴ� �5
�� Ύ ������� �Ϥѧ⺁ � �Β�ϧ�ϟ�⺁ Αѧ��ϟ ��Ϥѧ���� �� Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ�� �Β�Ϥ��ϟ� �ϴϟ�Α΍�� �Αѧѧϟ� �ѧϧΒ �ѧϤϗ�6
�38�� ����
�ϟ �ѧ��� � Ϥ�� ���ϻ�ѧϟ� �ϴѧ��� �Ϥ΍Ϝ��⺁ �Βϧ�Ϥ�ϟ� ����Αϟ� �Αϴϴ� �Α� �ϤΒ�⺁ � ��ϴ�ϻϟ� �ϧϴ⺁ �Ϥϴѧ � �ϴ⺁ - 7
76� � �ϴϻϴϴϴϟ� �ϴϟ�Α΍�ϟ�
�� Cuchlaine A�M�K ing �Techniques in Geomorphology� Edward Amold �978,p58
���9/�/6 �Β�Ϥ�� �ϴ���ϴѧϟ� �ѧ���ϟ� � 9
���9/�/6 �Β�Ϥ�� �ϴ���ϴѧϟ� �ѧ���ϟ� � ��
���ϧѧ�� Αϴ�� Αϴ���Ϥ� �ϟϤѧ� � ��Αϻϟ� �ϟ �Β⺁�ΑϴϠϟ� �ΜϤϴ�ϟ� �Ϥѧ��ѧ� �ϴ�Ϥ΍�� � ��Ϥ��ϟ� ���Αϟ� �ϴ⺁ �ѧΜ� �ϟϤΎ ����

�43� � ���� � �Ϥϴ��� �ϻ�Ϥ� � �ϴ�Α�ϟ� �ϴ�⺁ �
�58� � ��Ϥѧ ��Ϡ� � �ϤϠ�ϟ� ΑѧϤ� �ϟϤ� ����
�ϻϴϴ� � �⺁���ϟ� �텠ѧ��⺁ �⺁���ϟ� ����⺁ � ��Αϻϟ� �ϟ �Β⺁�ΑϴϠϟ� �⺁�Αѧϟ� � �ϴϴ�ϟ� �Β�ϟ� �ϴ� �ѧϴ� ��3�

��83� � �978 � ���΍� � ��Αѧ �ϴ�ϟ⺁�
377�� �988 � �Β���΍ѧ�� � �ϴϻ�Ϥ�ϟ� �ϟΑϻѧϟ� ��� � Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� � ��ϧ� �ϴ��Μ ��ϧ� ��4
��7�� � ��Ϥѧ ��Ϡ� � ��ϴ�ϻϟ� �ϧϴ⺁ �Ϥϴѧ � �ϴ⺁ ��5
ΎϤѧ�ϟϤ� Ϥ��ϗ텠⺁⺁ �⺁Ϥѧ⺁ ����Αϟ� �ϬΑϴϴ� �ϴ� �ϻϴ��ѧϟ� �ϤϟϤϴϟ� �ϟ �ϴѧ��� �Ϥ΍Ϝ�� � �����ϟ� �ѧϤ� �ΒϤ⺁ ��6
�64� � ��Ϥѧ ��Ϡ� � �Αѧϴϟ�
�345 � ���Ϥѧ ��Ϡ� ���ϧϟϧϟ�ϧ�ϧϴ�ϟ� � �ϤϴϠϟ� ��⺁ �ѧϴ� ���� � �Ϥ��ϟ� ΑϗϤ� �Ϥ��⺁- �7
��8�� � ��Ϥѧ ��Ϡ� � ��ϴϴϴ�ϟ� ��ѧ� �ϴѧ �Ϥ΍Ϝ� � �⺁�� �ϴ�Α� ��΍Ϭ - �8
�����9/�/5 �Β�Ϥ�� �ϴ���ϴѧϟ� �ѧ���ϟ� ��9
�����9/�/4 �Β�Ϥ�� �ϴ���ϴѧϟ� �ѧ���ϟ� ���
��ϴ���ϴѧϟ� ���ϤΒ�ϟ� � � ���-6 � ��⺁Ϥ�ѧϟ� �ѧ��ѧ� �ϧ��� �⺁ �ϔϬΑϬ �텠Ϭ� �Ϥ�ϟ� 
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��97 � ���Ϥѧ ��Ϡ� ��ϴ�ϧϟϧϟΑ�ϧϴ�ϟ� � �ϤϴϠϟ� ��⺁ �ѧϴ� ���� � �Ϥ��ϟ� ΑϗϤ� �Ϥ��⺁ ���
�����9/�/4/8 �Β�Ϥ�� �ϴ���ϴѧϟ� �ѧ���ϟ� ���
���9� � ��Ϥѧ ��Ϡ� � �ϴѧ��� �Ϥ΍Ϝ�� �ϴ�ϧϟϧϟΑ�ϧϴ� � �ϧ�ϴ� �Αϴѧ �ѧϴ� - �3
Ϥ��ϗ텠⺁⺁ ���ϟ� �ΩϟϤϴ� �ϟ �ϴ�Α΍ϟ� �ϴ��ϟ� �ϤΒ�ϧϟ �ΒΑ��ϧϟ�ϧѧϟ� �΋ϤϠ�ϟ� �ΒϤϴϬ � ��ѧ�� �ϔϴ�ϟ ��ѧΜ ��Ϥ⺁ - �4
�97� � ���� � �ϟϧ΍ϟ� �ϻ�Ϥ� ����� �ϴ�⺁ � ���ϧ�⺁� �Μ⺁ΑΎ� � �Αѧϴϟ� ΎϤѧ�ϟϤ�
���3� � ��Ϥѧ ��Ϡ� � ���� ��ϴ�� �ϟ �ϴѧ��� �Ϥ΍Ϝ�� � �ϻϴ�Αϟ� �ϧϠ�� �΍� - �5
�48�� � ��Ϥѧ ��Ϡ� � Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �ϧѧ� � �ϴ�ϴϻϟ� ϧ�� �ϴѧ ��Μ - �6
�����9/�/5 �Β�Ϥ�� � �ϴ���ϴѧϟ� �ѧ���ϟ� - �7
� ���΍� �ϻ�Ϥ� �ϻϴϴ� � �⺁�� ���ϟ� � �Ϥѧ�ϟ� ��Μ �ϴϟ⺁ �ѧ�ΑϬ � Ϥϴ�ϧϟϧϟϧ�ϧϴ�ϟ� �ѧ� � �Αϴ��ϧΘ �� �ϴϟ⺁ - �8
�76� ��975� ���΍�
Αϴ�� Αϴ���Ϥ� �ϟϤѧ� � ��Αϻϟ� �ϧ�� �ϴϟϤ�ѧϟ� ��ϴ�ѧϟ �ϴϟϧ�ϟ� �Ϥϴѧϟ� �ϴ�ϧϟϧϴ�⺁��ϴϤ � �����ѧϟ� ��ΑΜ �Ϥѧ⺁ ��Ϥѧ - �9
��8�����3� ���΍� �ϻ�Ϥ� � �ϧ�ϻϟ� �ϴ�⺁ � ���ϧѧ��
��63�� ��Ϥѧ ��Ϡ�� Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� � �ϤϴϠϟ� ��⺁ �ѧϴ� ���� � �Ϥ��ϟ� ΑϗϤ� �Ϥ��⺁ - 3�
�Β���⺁ ���� �ϴ�� �΍΍ϔѧϟ�⺁ �ϟϤ�ϟ� �΋Ϥϗ�ϟ� ���ΑϬ �ϧϗ ����ϟ �ϴ�ѧ⺁ ��ϴϬ ϤϤ��⺁ ��ϟ� �⺁Α�ϟ� �Ϥ⺁ � ��Αϴϟ� �⺁Α�ϟ� �칀�
-� ΑΩ�� � ϤΘ/�5�7-3�5 �ϴ� �⺁Α�ϟ� �타Ϥ ��⺁Α�Ϭ⺁ � �⺁Α�ϟ� �타Ϥ Αѧ��Ϭ⺁ ��ϴϬ Ϥ���⺁ �� �ΒΑϻ�ϟ� �ϴ�ѧ⺁ ��Ϭ �⺁ � Ϥ�⺁ΑϴϬ
� Αϴ��ϟ� �Ϥ�ϗ �ϟ ��Α��ϟ �ϴϴΒΑϟ� �ΒΑϻ�ϟ� ΑΒ��Ϭ �ϟ �ϴѧ⺁ �ϴϟϤѧ� �����ѧ� � �΍ϟϤѧϟ� �ϟϤѧ � �ϴ⺁⺁ � �ϟ⺁ �ϴ�ϟ� ��Ϥ�
� ��ި� 7-6 ����� �ϴ�΍ϟ �⺁�� �ѧ�ϻϟ� ΑѧϬ�ѧϟ� �΋Ϥϗϧ� �Ϥ⺁ ��⺁ ��89� � ���� � 35 ��ϻϟ� � �ΑϠϴϟ� ���� ����
�����
�ѧ�� ���ϧѧ�� �ϤϜϤϴϟ� ��Μ �ϻѧ ��ѧѧ� Α⺁ϤϜ ��ΒϤ⺁ ��Ϥ�ϟ� �ϴ⺁ �ѧ�ΑϬ ���Ϥϻϟ� Ϥϴ�ϧϟϧϴ�ϟ� �Α�ѧϧϟ � �Α�⺁� - 3�
��98� ��98� ����ѧ� ��ϴ�Αϻϟ� �΍�ϟ�
�����ѧ� ��΍ϟ� �⺁Α� �Ϥϴ�ϧϟϧϴ�ϟ� ��⺁ �ϤϴѧϤѧ� ��Ϥ��ϟ� ΑϗϤ� �Ϥ��⺁ ��ΒΑϜ �ϴ�Μ �ѧϴ� ���Μ �ѧϧΒ �ѧϴ� - 3�
��53-�5�� ��998
��8� -�79� � ����� �Αϴ�ѧϟ� ��� � ����� � �Ϥѧ⺁ � Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �ϧѧ� � ��텠ѧ �Ϥ��� ��Μ - 33
Αϴ�� Αϴ���Ϥ� �ϟϤѧ� ��ϴ�Α΍ϟ� �Ϥϴ��� �ϟ ΑϠ�ϟ� ���⺁ �ϧΜ �ϴ�ϧϟϧϟ�ϧ�ϧϴ� ���Β�ϴϟ� �Ϥϴ⺁ Αϴ�⺁ ��Ϥϴ⺁ �ѧΜ� - 34
���9� ����� ��Ϥϴ��� �ϻ�Ϥ� ��ϴ�Ϥ���� �ϧ�ϻ�ϟ �ϴ�Α�ϟ� �ϴ�⺁ ����ϧѧ��
��38� ���Ϥѧ ��Ϡ� ��ϴϻϴϴϴϟ� Ϥϴϟ�Α΍�ϟ� ��⺁ �ϟ� �⺁�ѧϟ� � ��Ϥ� ��⺁ ��ϧѧѧ ϧ�� ��Μ - 35
��69� ���Ϥѧ ��Ϡ� �Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� �ϧѧ� ���텠ѧ �Ϥ��� ��Μ �36�

�4�4� ��98� ��⺁Αϴ� ��ϴ�Αϻϟ� ����ϟ� ��� ���ѧ� �ϴѧ �ϟϤϻ� ���ϧ� �ϴ��Μ ��ϧ� �37

����� ���Ϥѧ ��Ϡ� ���ѧ�� �ϔϴ�ϟ ��ѧΜ ��Ϥ⺁ �38

���8� ���Ϥѧ ��Ϡ� �Ϥϴ�ϧϟϧϟ�ϧ�ϧϴ�ϟ� ��⺁ ��ϤϴϠϟ� �ѧϴ� ���� ��Β�Μ �ϴϻѧ �ѧΜ� ��Ϥѧ�ϟ� �ϴ�Μ �ϴϟ⺁ �39
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