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᪵᪤᫂᪨᪮᪯ᪿ᪺᪩᪤᪰᪨᪮᪱�᪯᪱᪯᪪᪤ᪧ᪨᪥᪷᪮᪬᪤�᪦᪤᪨᪵᪴᪱�᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵�᪲᪴᪱᪦᪴᪤᪯᪬᪵᪤�;hE�WͿ�ᪧ᪤�᪼᪩᪨᪬᪾᪤᪴᪬᪬᪵�
᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵᪤�ᪧ᪤�᪫᪤᪰᪤᪯᪼᪴᪱᪯᪮᪱᪥᪬᪵�᪵᪤᪤᪦᪨᪶᪵᪰᪱�;^��Ϳ�᪯᫂᪤᪴ᪧ᪤᫁᪨᪴᪬᪫͘�᪸᪲᪴᪱᪨᪵᪬᪷᪮᪬�᪷᪰᪤᪴᪨᪥᪬᪵�
᪵᪤᪤᪦᪨᪶᪵᪰᪱᪤�ᪧ᪤�᪦᪤᪨᪵᪴᪱�᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵�᪲᪴᪱᪦᪴᪤᪯᪬᪵�᪵᪤᪦᪴᪤᪶᪰᪱�᪲᪴᪱᪨᪹᪶᪬᪵�᪵ͣ᪤᪹᪤᪴᪫᪩᪨᪮᪱᪼᪬�᪵᪸᪱᪮᪬᪵�
᪯᪨᪷᪴᪰᪨᪱᪥᪤᪵᪫᪤᪰�ᪧ᪤᪭᪤᪩᪼᪬᪴᪨᪥᪷᪮᪬�᪵᪬᪵᪶᪨᪯᪨᪥᪬᪵�᪦᪤᪸᪤᪴᪫᪱᪨᪥᪤�ᪧ᪤�᪸᪲᪴᪱᪨᪵᪬᪷᪮᪬�᪦᪤᪰᪤᪫᪮᪨᪥᪬᪵�
᪯᪱ᪧ᪨᪴᪰᪬᪪᪤᪾᪬᪤͕�᪸᪤᪪᪤�ʹ�//͞�᪸᪤᪴᪦᪮᪨᪥᪼᪬͘

ᫀ᪬᪰᪤᪯ᪧ᪨᪥᪤᪴᪨�᪦᪤᪯᪱᪾᪨᪯᪤᪼᪬�᪦᪤᪯᪱᪫᪹᪯᪷᪮᪬�᪯᪵᪱᪤᪪᪴᪨᪥᪨᪥᪬�᪤᪩᪶᪱᪴᪬᪵᪨᪷᪮᪬᪤�ᪧ᪤�᪼᪨᪬ᪿ᪮᪨᪥᪤�᪤᪴�᪤᪵᪤᫂᪤᪩ᪧ᪨᪵�
᪦᪤᪨᪵᪴᪱�᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵�᪲᪴᪱᪦᪴᪤᪯᪬᪵͕�᪼᪩᪨᪬᪾᪤᪴᪬᪬᪵�᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵᪤�ᪧ᪤�᪫᪤᪰᪤᪼᪴᪱᪯᪮᪱᪥᪬᪵�᪵᪤᪤᪦᪨᪶᪵᪰᪱᪤�
ᪧ᪤�᪤;᪤Ϳ᪬᪲�᪸᪲᪴᪱᪨᪵᪬᪷᪮᪬�᪷᪰᪤᪴᪨᪥᪬᪵�᪵᪤᪤᪦᪨᪶᪵᪰᪱�᪫᪩᪤᪮᪵᪤᪪᪴᪬᪵᪵͘

᪵᪤᫂᪨᪮᪯ᪿ᪺᪩᪤᪰᪨᪮᪱�ᫀ ᪤᪴᪯᪱᪤ᪧ᪦᪨᪵᪰�᪲ ᪸᪴᪱᪨᪵᪬᪷᪮᪬�᪷ ᪰᪤᪴᪨᪥᪬᪵�᪵ ᪤᪤᪦᪨᪶᪵᪰᪱�᪵ ᪤᪭᪷᪫᪴᪨᪥᪤᪵�ᪧ ᪤�᪦᪤᪰᪭᪷᪫᪩᪰᪬᪮᪬᪤�
᪸᪲᪴᪱᪨᪵᪬᪷᪮᪬�᪦᪤᪰᪤᪫᪮᪨᪥᪬᪵�᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪬᪵᪫᪩᪬᪵͕�᪴᪱᪯᪮᪨᪥᪬᪾�᪸᪲᪴᪱᪨᪵᪬᪷᪮᪬�᪵᪤᪦᪤᪰᪯᪤᪰᪤᪫᪮᪨᪥᪮᪱�
᪲᪴᪱᪦᪴᪤᪯᪬᪵�᪸᪤᪴᪦᪮᪨᪥᪼᪬�᪦᪤᪬᪩᪮᪬᪤᪰�᪵᪤᪷᪼᪤᪮᪱�᪦᪤᪰᪤᪫᪮᪨᪥᪬᪵�᪭᪱᪯᪲᪱᪰᪨᪶᪵᪰᪤᪾͘

᪵᪤᫂᪨᪮᪯ᪿ᪺᪩᪤᪰᪨᪮᪱᪪᪨�᪯᪷᪼᪤᪱᪥ᪧ᪤�᪤᪩᪶᪱᪴᪫᪤�᫃᪦᪷᪸᪬:

�᪹᪨᪫᪨᪩᪤᪰�᪾᪨᪴᪾᪩᪤ᪿ᪨

�᪨᪩᪦᪨᪰᪬�᪦᪷᪦᪷᪮᪤᪼᪩᪬᪮᪬

᪯᪤ᪧ᪮᪱᪥᪤᪵�᪩᪷᫂ᪧ᪬᪫�᫃᪷᪮᪬᪨᪶᪤�᪶᪤᪥᪨᪼᪤ᪿ᪨᪵͕�᪯᪤᪴᪬᪰᪨�᪤᫂᪤᪮᪤᪬᪤᪵͕�᪵᪩᪨᪶᪤�᪦᪱᪴᪦᪬᪼᪨᪮᪵͕�᪯᪪᪬᪤�ᪧ᪤ᪧ᪩᪤᪵͕᪰�
᪰᪤᪰᪤�᪾᪬᪰᪾᪤ᪿ᪨᪵͕�᪫᪤᪯᪤᪴�᪯᪷᪷᪵᪴᪬ᪿ᪨᪵͕�᪰᪤᪰᪬�᪵᪤᪮᪬᪤᪵͕�᪰᪤᪶᪱�᪦᪨᪴᪦᪤᪬᪤᪵͕�᪾᪬᪾᪱�᪫᪱᪴᪬᪤᪵͕�᪰᪬᪰᪨᪮᪬�᪾᪨᪴᪾᪩᪤ᪿ᪨᪵�
ᪧ᪤�᪯᪤᪬᪤�᪦᪩᪨᪮᪨᪵᪬᪤᪵᪰�᪵᪤᫂᪨᪮᪯ᪿ᪺᪩᪤᪰᪨᪮᪵᪱�᪼᪨᪹᪯᪰᪤᪼᪬�᪼᪨᪶᪤᪰᪬᪮᪬�ᫀ᪩᪮᪬᪮᪬᪵᪫᪩᪬᪵͘

᪴᪨ᪧ᪤᪹᪶᪱᪴᪬:�᪪᪷᪴᪤᪥�᪩᪤᫂᪤᪰᪬᪤

᪦᪴᪤᪸᪬᪭᪷᪮᪬�ᪧ᪬᪪᪤᪬᪰᪨᪴᪬͗�᪩᪨᪴᪤�᪲᪤᪲᪤᪵᪭᪬᪴᪬

᪵᪤᪤᪩᪶᪱᪴᪱�᪷᪸᪮᪨᪥᪨᪥᪬�ᪧ᪤᪾᪷᪮᪬᪤

᪵᪤᪹᪤᪴᪫᪩᪨᪮͕᪱�᪫᪥᪬᪮᪬᪵᪬͕�ϮϬϮϮ
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đĆčĊđĆĘĎďęĖĎ
ĢĎĈĒĎĊĖĊćĆ

1 �čĊđĆ�ÔďēđĔĐĊěėęĖĎ�ĉĆċĆĐĊćĆ

᫛᫘᫟᫔�ϭ͘�᫟᫡᫠᫔᫮᫘᫟᫛᫔�᫔᫠᫔᫞᫜᫚᫜

ϭ͘ϭ͘�᫟᫡᫠᫔᫮᫘᫟᫘᫕᫜᫥�᫬᫘᫖᫤᫡᫙᫘᫕᫔�

ϭ͘Ϯ͘�᫟᫡᫠᫔᫮᫘᫟᫘᫕᫜᫥�᫝᫞᫔᫥᫜᫨᫜᫝᫔᫮᫜᫔

ϭ͘ϯ͘�᫟᫡᫠᫔᫮᫘᫟᫘᫕᫜᫥�᫰᫔᫤᫟᫡᫗᫖᫘᫠᫔

ϭ͘ϰ͘�᫴᫜᫥᫦᫡᫖᫤᫔᫟᫔͕�᫗᫔᫳᫖᫧᫨᫘᫕᫧᫞᫜�᫟᫡᫠᫔᫮᫘᫟᫘᫕᫜

ϭ͘ϱ͘�᫟᫘᫗᫜᫔᫠᫔͕�᫟᫡᫗᫔͕�᫥᫔᫬᫧᫔᫞᫡͕�᫖᫔᫕᫠᫘᫙᫜᫥�᫗᫜᫔᫢᫔᫚᫡᫠᫜

ϭ͘ϲ͘�᫟᫡᫠᫔᫮᫘᫟᫛᫔�᫖᫔᫠᫔᫰᫜᫞᫘᫕᫜᫥�᫨᫡᫤᫟᫘᫕᫜

Ϯ �čĊđĆ�ÔďēđĔĐĊěėęĖĎ�ĉĆċĆĐĊćĆ

᫛᫘᫟᫔�Ϯ͘ ᫟᫡᫗᫘᫞᫜᫤᫘᫕᫔�᫨᫧᫠᫩᫮᫜᫜᫛

Ϯ͘ϭ͘�᫝᫡᫤᫘᫞᫔᫮᫜᫔͕�᫟᫜᫥᫔᫗᫔᫖᫘᫕᫜᫥�᫰᫤᫨᫘�
Ϯ͘Ϯ͘�᫡᫤᫖᫔᫠᫚᫡᫟᫜᫞᫘᫕᫜᫔᫠᫜�᫥᫜᫲᫬᫜᫤᫜᫥�᫮᫲᫤᫜᫞᫜
ϯ͘ϯ͘�᫢᫜᫤᫥᫡᫠᫜᫥�᫝᫡᫤᫘᫞᫔᫮᫜᫜᫥�᫝᫡᫘᫨᫜᫮᫜᫘᫠᫦᫜

ϯ �čĊđĆ�ÔďēđĔĐĊěėęĖĎ�ĉĆċĆĐĊćĆ

᫛᫘᫟᫔�ϯ͘�᫝᫡᫟᫕᫜᫠᫔᫦᫡᫤᫜᫝᫔

ϯ͘ϭ͘�᫙᫔᫤᫜᫔᫠᫦᫘᫕᫜᫥�᫗᫔᫛᫙᫞᫔͕�᫙᫔᫤᫜᫔᫠᫦᫘᫕᫜᫥�᫗᫔᫛᫙᫞᫜᫥ 
᫖᫔᫟᫤᫔᫙᫞᫘᫕᫜᫥�᫰᫘᫥᫜�

ϯ͘Ϯ͘�᫨᫔᫩᫦᫡᫤᫜᫔᫞᫜͕�᫖᫔᫗᫔᫠᫔᫮᫙᫞᫘᫕᫔͕�᫰᫫᫡᫕᫔͕�᫳᫧᫨᫛᫘᫕᫔

ϰ �čĊđĆ�ÔďēđĔĐĊěėęĖĎ�ĉĆċĆĐĊćĆ

čĊđĆ����᫲᫗᫡᫟᫜᫞᫡᫕᫜᫥�᫔᫞᫕᫔᫛᫡᫕᫔

ϰ͘ϭ͘�᫲᫗᫡᫟᫜᫞᫡᫕᫔͖�᫲᫗᫡᫟᫜᫞᫡᫕᫜᫥�᫔᫞᫕᫔᫛᫡᫕᫜᫥�᫖᫔᫠᫟᫔᫤᫦᫘᫕᫔

ϰ͘Ϯ͘�᫡᫤᫜�᫲᫗᫡᫟᫜᫞᫡᫕᫜᫥�᫧᫤᫛᫜᫘᫤᫛᫗᫔᫟᫡᫝᫜᫗᫘᫕᫧᫞᫘᫕᫔
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đĆčĊđĆĘĎďęĖĎ
ĢĎĈĒĎĊĖĊćĆ

ėĘĆĘĎėĘĎďĆ 
ĉĆ�ĆĐćĆčēćĆ

čĆċĎ�V

᪫᪤᪰᪤᪯᪨ᪧ᪴᪱᪩᪨�᪵ᫀ᪴᪤᪸᪤ᪧ�᪾᪩᪤᪮᪨᪥᪤ᪧ�᪶᪨᪹᪰᪱᪮᪱᪦᪬᪷᪴�᫂᪤᪰᪤᪼᪬�᪭᪱᪯᪲᪬᪷᪶᪨᪷᪴᪮᪬�᪯᪨᪾᪰᪬᪨᪴᪨᪥᪬᪵᪤�ᪧ᪤�
᪶᪨᪹᪰᪱᪮᪱᪦᪬᪨᪥᪬᪵�᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪬�᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤᪤͘�᪯᪱᪯᪤᪩᪤᪮�᪬᪰᪳᪬᪰᪴᪨᪥᪵᪤�ᪧ᪤�᪯᪨᪾᪰᪬-
᪨᪴᪨᪥᪵͕��᪴᪱᪯᪮᪨᪥᪯᪤᪾�᪶᪨᪹᪰᪱᪮᪱᪦᪬᪨᪥᪬᪵�᪵᪤᪪᪺᪩᪴᪨᪥᪬�᪷᪰ᪧ᪤�᪦᪤᪤᪺᪴᪩᪬͕᪱᪰�᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤᪼᪬�ᪿ᪮᪬᪨᪴᪬�
᪵᪤᪸᪷ᪿ᪩᪨᪮᪬�᪷᪰ᪧ᪤�᫄᪹᪱᪰ᪧ᪨᪫͘�᪭᪱᪯᪲᪬᪷᪶᪨᪷᪴᪮᪬�᪬᪰᪳᪬᪰᪨᪴᪬᪤�ᪧ᪤�᪪᪱᪦᪤ᪧ᪤ᪧ�᪬᪰᪳᪬᪰᪨᪴᪬᪤�᪯᪨᪶ᫀ᪬᪮᪤ᪧ��
᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤᪵᪤�ᪧ᪤�᪵᪤᪥᪷᪰᪨᪥᪬᪵᪯᪨᪶᪻᪩᪨᪮᪱�᪯᪨᪾᪰᪬᪨᪴᪨᪥᪤᪵�᪬᪻᪨᪰᪨᪥᪵�᪲᪴᪱᪥᪮᪨᪯᪨᪥᪬᪵�᪦᪤ᪧ᪤᫁᪴᪤᪼᪬͕�᪯᪱᪩᪮᪨-
᪰᪬᪵��᪯᪱ᪧ᪨᪮᪬᪴᪨᪥᪤᪵᪤�ᪧ᪤�᪭᪩᪮᪨᪩᪤᪼᪬͕�᪴᪤᪾�᪲᪴᪱᪦᪴᪨᪵᪬᪵᪤�ᪧ᪤�᪦᪤᪰᪩᪬᪫᪤᪴᪨᪥᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪬᪤͘�

᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤�^d�D�᪦᪤᪰᪤᪫᪮᪨᪥᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪬᪤͕�᪴᪤᪾�᪲᪴᪱᪥᪮᪨᪯᪤᪪᪨�ᪧ᪤�᪭᪩᪮᪨᪩᪤᪪᪨�ᪧ᪤᪸᪷ᪿ᪰᪨᪥᪷᪮᪬�
᪵ᫀ᪤᪩᪮᪨᪥᪬᪵�᪵᪤᪷᪼᪤᪮᪨᪥᪤᪵�᪬ᪿ᪮᪨᪩᪤͘
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�����᫟᫡᫠᫔᫮᫘᫟᫛᫔�᫖᫔᫠᫔᫰᫜᫞᫘᫕᫜᫥�᫨᫡᫤᫟᫘᫕᫜

᪯᪱ᪧ᪤�᪤᪴᪬᪵�᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤᪼᪬�᪻᪩᪨᪮᪤᪪᪨�
᫂᪼᪬᪴᪤ᪧ�᪦᪤᪰᪯᪨᪱᪴᪨᪥᪤ᪧ᪬�᪯᪱᪰᪤᪾᪨᪯᪬͘��᪯᪱᪰᪤᪾᪨᪯᪫᪤�
᪵᪬᫂᪼᪬᪴᪨᪫᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤᪯�᪼᪨᪬ᪿ᪮᪨᪥᪤��᪯᪬᪬᪺᪵᪱�
᪦᪤᪵᪰᫂᪩᪤᪩᪨᪥᪷᪮᪬�᪸᪱᪴᪯᪨᪥᪬͘�᪬᪯᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫�᪫᪷�
᪵᪤ᪧ�᪤᪺᪯᪽᪱᪰ᪧ᪨᪥᪤�᪯᪱ᪧ᪤͘�

᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪬᪵�ϯ�ᪿ᪬᪴᪬᪫᪤ᪧ᪬�᪸᪱᪴᪯᪤�᪯᪱᪻᪩᪤᪰᪬᪮᪬᪤�
᪹᪩᪨᪯᪱᪫͘�ᫀ᪻᪩᪨᪶᪬᪮᪬�᫂᪤᪪᪬�᪯᪬᪤᪰᪬᪼᪰᪨᪥᪵�᪯᪱᪰᪤᪾᪨᪯Ͳ 
᪫᪤�᪯᪱ᪧ᪤᪪᪨͘

᪤᪵᪬᪯᪨᪶᪴᪬᪷᪮᪬�᪨ᫀ᪱ᪧ᪨᪥᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤᪵͕�᪴᪱ᪧ᪨-
᪵᪤᪾�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪫᪤᪩᪯᪱᪻᪴᪬᪮᪬᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪬᪵�
᪨᪴᪫�᪥᪱᪮᪱᪼᪬�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪬᪵�᪯᪨᪱᪴᪨�᪥᪱᪮᪱᪼᪬�
;᪨ᫀ͘͘�᪭᪷ᪧ᪼᪬Ϳ�᪦᪤᪰᪮᪤᪦᪨᪥᪷᪮᪬᪤�᪬᪼᪩᪬᪤᪫᪤ᪧ�ᪧ᪤᪸᪬᪹-
᪵᪬᪴᪨᪥᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬͘

žźŽƅƊź���

᪦᪤᪰᫂᪬᪮᪷᪮᪬�᪯᪤᪦᪤᪮᪬᪫᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫͕�᪦᪤᪰᪤ᫀ᪬-
᪮᪨᪥᪤�᪤᪴᪬᪵�᪷᪤᪸᪴᪻᪱᪬᪫᪤ᪧ�᪤᪵᪬᪯᪨᪶᪴᪬᪷᪮᪬͘�

᪯᪱ᪧ᪤

�� ᪵᪬᪯᪨᪶᪴᪬᪷᪮᪬�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤

�� ᪷᪤᪸᪴᪻᪱᪬᪫᪤ᪧ�᪤᪵᪬᪯᪨᪶᪴᪬᪷᪮᪬

�� ᪧ᪤ᪧ᪨᪥᪬᪫᪤ᪧ�᪤᪵᪬᪯᪨᪶᪴᪬᪷᪮᪬

MacBook
დამხმატებითი პარაგრაფი, წინა მასალის გახსენება/გაღრმავება
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ϭ͘� ᪦᪤᪯ ᪭᪱᪬᪫᫂᪨᪵� ᪼᪨᪯᪫᫂᪩᪨᪩᪬᪫᪬� ᫀ᪨᪵᪬᪫� ᪼᪨᪽᪴᪨᪷᪮᪬ 
᪯᪱᪯᫂᪯᪤᪴᪨᪥᪮᪨᪥᪬͘�᪯᪤᪫�ᪧ᪤᪷᪵᪩᪨᪵�᪭᪬᪫᫂᪩᪤͗� ͣ᪴᪤᪯Ͳ 
ᪧ᪨᫃᪰᪨᪴�᪬᪻᪤᪩᪬᪫�᪵᪤᪻᪬ᪧ᪮᪨᪥᪪᪨�᪵᪷᪲᪨᪴᪯᪤ ᪭᪴᪨᪶᪼᪬�
᪥᪱᪮᪱�᪭᪩᪬᪴᪤᪵͍͞
᪯᪱᪰᪤᪾᪨᪯᪫᪤�ᪧ᪤᪯᪷᪼᪤᪩᪨᪥᪬᪵�᪼᪨᪯ᪧ᪨᪦͕�ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬-
᪰᪨᪫�᪵᪩᪨᪶᪱᪩᪤᪰᪬�ᪧ᪬᪤᪦᪴᪤᪯᪬᪵�᪵᪤᫂᪬᪫͘

ᪧ᪬᪤᪦᪴᪤᪯᪬ᪧ᪤᪰�᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨�᪷᪲᪤᪵᪷᫂᪨᪫�
᪭᪬᪫᫂᪩᪨᪥᪵͗

�� ᪴᪤᪯ᪧ᪨᪰᪯᪤�᪯᪱᪯᫂᪯᪤᪴᪨᪥᪨᪮᪯᪤�᪯᪬᪬᪺᪱�᪯᪱᪰᪤ᫀ᪬-
᪮᪨᪱᪥᪤�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤᪼᪬͍

�� ᪴᪤᪯ᪧ᪨᪰᪬�᪯᪱᪯᫂᪯᪤᪴᪨᪥᪨᪮᪬�᪬᪻᪱�᪵᪤᪻᪬ᪧ᪮᪨᪥᪪᪨�
᪨᪴᪫᫂᪨᪮͕�᫃᪱᪴᪨͍᪴

�� ᪴᪤᪯ᪧ᪨᪰᪬�᪲᪴᪱᪾᪨᪶᪰᪬�᪯᪬ᪧ᪬᪵�᪵᪤᪻᪬ᪧ᪮᪨᪥᪪᪨�᪵᪷᪲᪨᪴᪯᪤ ᪭᪴᪨᪶᪼᪬�ϱͲ᫃᪨᪴�ᪧ᪤�᪯᪨᪶᫃᪨͍᪴

�� ᪤᪺ᫀ᪨᪴᪨�᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤͘

Ϯ͘� ᪨᪴᪫Ͳ᪨᪴᪫᪬�᪭᪱᪯᪲᪤᪰᪬᪬᪵�᪫᪤᪰᪤᪯᪼᪴᪱᪯᪮᪨᪥᪵�᪵᪫᫂᪱᪩᪨᪵�᪽᪤᪨᪰᪬᪼᪰᪤᪫͕�᪴᪤᪯ᪧ᪨᫃᪰᪨᪴�᪷᫂ᪧ᪨᪥᪱ᪧ᪤᪫�᪭᪩᪬᪴᪬᪵�
᪦᪤᪰᪯᪤᪩᪮᪱᪥᪤᪼᪬�᪸᪱᪬᪵᪬᪵�ᪧ᪤᪶᪱᪩᪨᪥᪤�᪵᪤᪹᪯᪬᪤᪰᪬�᪼᪨᫂᪩᪨ᪧ᪴᪨᪥᪬᪵�᪦᪤᪯᪱͘�ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨�᪯᪱᪾᪨᪯᪷᪮᪬᪤��᪦᪤᪯᪱-
᪭᪬᪫᫂᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬͘

0 1 2 3 4 5 6 7 8 9 10 11

᪥᪬᪪᪰᪨᪵�᪼᪨᫂᪩᪨ᪧ᪴᪨᪥᪬�᪸᪱᪬᪵᪬᪵�᪦᪤᪴᪨᪫

᪼᪨᫂᪩᪨ᪧ᪴᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤

᪷᪲᪤᪵᪷᫂᪨᪫�᪼᪨᪭᪬᪫᫂᪩᪨᪥᪵͗

�� ᪴᪤�᪤᪴᪬᪵�᪾᪩᪮᪤ᪧ᪬�᪤᪯�᪭᪩᪮᪨᪩᪤᪼᪬͍

�� ᪤᪵᫂᪨᪰᪬᪫͕�᪴᪤᪶᪱᪯᪤᪤�᪨᪵�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�ᪧ᪬ ᪭᪵᪴᪨᪶᪷᪮᪬�᪴᪬᪾᫂᪩᪬᪫᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬͍

�� ᪴᪤᪯ᪧ᪨᪰᪯᪤�᪲᪴᪱᪾᪨᪶᪰᪯᪤�᪤᪴�ᪧ᪤᪶᪱᪩᪤�᪸᪱᪬᪵᪬͍

�� ᪴᪤᪯ᪧ᪨᪰᪯᪤�᪲᪴᪱᪾᪨᪶᪰᪯᪤�ᪧ᪤᪶᪱᪩᪤�᪸᪱᪬᪵᪬�ϱͲ᫃᪨᪴�ᪧ᪤�᪯᪨᪶᫃᪨͍᪴

�� ᪴᪱᪯᪨᪮᪬᪤�᪤᪯�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪻᪩᪨᪮᪤᪪᪨�᫂᪼᪬᪴᪤ᪧ�᪦᪤᪰᪯᪨᪱᪴᪨᪥᪤ᪧ᪬�᪯᪱᪰᪤᪾᪨᪯᪬͍

�� ᪴᪱᪦᪱᪴�ᪧ᪤᪤᫂᪤᪵᪬᪤᪫᪨᪥ᪧ᪬�᪯᪱᪰᪤᪾᪨᪯᪵͕�᪴᪱᪯᪮᪬᪵�᪯᪰᪬᪼᪩᪰᪨᪮᪱᪥᪤�᪤᪴᪬᪵�ϭϬͲ᪬᪵�᪶᪱᪮᪬͍

ƃŲŷŲƂƑźƊſŶųź

᪵᪬᫂᪼᪬᪴᪨

᪯᪱᪯᫂᪯᪤᪴᪨᪥᪮᪨᪥᪬

᪵᪷᪲᪨᪴᪯᪤᪴᪭᪨᪶᪼᪬�᪦᪤᪶᪤᪴᪨᪥᪷᪮᪬�ᪧ᪴᪱

1 Ϯ ϯ ϰ ϱ ϲ 7

ϭϬ

ϴ

ϲ

ϰ

Ϯ

Ϭ
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ϯ͘� ᪴᪱᪦᪱᪴�᪤᪴᪬᪵�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨͍
᪤Ϳ ᪥Ϳ

ϭϬ

ϴ

ϲ

ϰ

Ϯ

Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ

ϭϬ

ϴ

ϲ

ϰ

Ϯ

Ϭ 1 ϯ ϱ 7Ϯ ϰ ϲ ϴ ݔ

᪦Ϳ ᪧͿ

1 ϱϮ ϲϯ 7 ϵϰ ϴ ݔ Ϯݔ ϰ ϲ ϴ ϭϬ ϭϮ

  ĈĆđĊēĖĊćĆ

ϰ͘� ᪾᫂᪴᪬᪮᪼᪬�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪸᪴᪨᪰᪥᪷᪴᪫᪬᪵�᪦᪷᪰ᪧ᪬᪵�᪯᪱᪫᪤᪯᪤᪼᪨᪫᪤�ᫀ᪱᪰᪨᪥᪬͘

᪤Ϳ�᪾᫂᪴᪬᪮᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫͕�᪤᪤᪦᪨᪫�᪵᪬᫂᪼᪬᪴᪨᪫᪤�᫄᪬᪵᪶᪱᪦-
᪴᪤᪯᪤͘�᪦᪤ ᪭᪴᪩᪨᪩᪬᪫�ᪧ᪤᪬᪶᪤᪰᪨᪫�᪺᪨ᪿ᪴᪨᪥᪪᪨�᪬᪶᪰᪨᪴᪩᪤᪮᪨᪥᪬͕�
᪦᪤᪬᪫᪩᪤᪮᪬᪵ᫀ᪬᪰᪨᪫͕�᪴᪱᪯�᫄᪬᪵᪶᪱᪦᪴᪤᪯᪬᪵�ᪧ᪤᪵᪤᪫᪤᪷᪴᪨᪥᪤�
᪤᪷᪾᪬᪮᪨᪥᪨᪮᪬᪤͖

᪥Ϳ�᪤᪺ᫀ᪨᪴᪨᪫�᪴᪱᪦᪱᪴᪬᪤�᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤͖

ᫀ᪱᪰᪤�;᪭᪦Ϳ ᪵᪬᫂᪼᪬᪴᪨

ݔ > 75 ч�ϴϬ 2

ݔ > 80 ч�ϴϱ 5

ݔ > 85 ч�ϵϬ 8

ݔ > 90 ч�ϵϱ 7

ݔ > 95 ч�ϭϬϬ 5

ݔ > 100 ч�ϭϬϱ 1

ϱ͘� ᪸᪲᪴᪱᪨᪵᪬᪷᪮᪯᪤�᪵᪤᪵ᫀ᪤᪩᪮᪨᪥᪨᪮᪯᪤�᪦᪤᪯᪱᪬᪭᪬᪫᫂᪤�ϱϬ�᪵᪶᪷ᪧ᪨᪶᪰᪬͕�᪬᪯᪬᪵�᪦᪤᪵᪤ ᪭᪴᪩᪨᪩᪤ᪧ�᪫᪷�᪴᪤�ᪧ᪵᪴᪱�᫂᪤᪴-
᫃᪤᪩ᪧ᪰᪨᪰�᪬᪵᪬᪰᪬�᪵᪤᪵ᫀ᪤᪩᪮᪨᪥᪨᪮᪼᪬�᪯᪬᪵᪩᪮᪤᪯ᪧ᪨͘�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�ᫀ᪷᪫᪨᪥᪼᪬͗

16 8 10 17 25 34 42 18 24 18 45 33 40

3 20 12 10 10 27 16 37 45 15 16 26 16

14 18 15 27 19 32 6 12 14 20 10 16

21 25 8 32 46 14 15 20 18 8 10 25

ƃŲŷŲƂƑźƊſŶųź

᪤Ϳ�᪴᪱᪦᪱᪴�ᪧ᪤᪤᫂᪤᪵᪬᪤᪫᪨᪥ᪧ᪬᪫�ᪧ᪵͍᪴᪱

᪥Ϳ�ᪧ᪤᪤᪮᪤᪦᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪪᪴ᪧ᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫͖

᪦Ϳ�᪴᪱᪦᪱᪴᪬᪤�᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤͍
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᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�ᪧ᪤᪯᪷᪼᪤-
᪩᪨᪥᪤�᪯᪤᪴᪫᪭᪷᪫᫂᪨ᪧ᪬᪵�
᪸᪱᪴᪯᪬᪵�᪷᪻᪫᪬᪵᪤�ᪧ᪤�
᪯᪱᪰᪤᪭᪩᪨᪫᪬᪵�᪯᪨᪼᪩᪨᪱-
᪥᪬᪫�;�Žǆ�ĂŶĚ�tŚŝƐŬĞƌ�
WůŽƚͿ�

ሿሱሷሱሾሶሺሷር

�᪭᪩᪮᪨᪩᪤ 

᪬᪶᪰᪨᪴᪰᪨᪶᪬᪵�᪯᪨᪼᪩᪨᪱-
᪥᪬᪫�᪯᪱᪬᪲᪱᪩᪨᪫�᪬᪸᪰᪱-
᪴᪯᪤᪾᪬᪤�ᪧ᪤�᪼᪨᪤ᪧ᪤᪴᪨᪫�
᪤᪺᪰᪬᪷᪼᪰᪮᪬�᪯᪨᪫᪱ᪧ᪬᪫�
᪫᪹᪩᪨᪰᪬�᪵᪤᪻᪩᪤᪴᪨᪮᪬�
᪵᪶᪵᪲᪱᪴᪯᪨᪰᪨᪥᪬᪵�᪯᪱᪰᪤-
᪾᪨᪯᪨᪥᪬�ᪧ᪤�ᪧ᪤᪤ᪧ᪦᪬-
᪰᪨᪫͕�᪴᪱᪯᪨᪮᪬�᪷᪸᪴᪱�
᪨᪸᪨᪹᪶᪷᪴᪬�᪯᪱᪫᪤᪯᪤᪼᪨�
᪬᪻᪱�ᫀ᪮᪬᪵�᪦᪤᪰᪯᪤᪩᪮᪱-
᪥᪤᪼᪬͘�

 ᫗᫔᫨᫜᫩᫤᫗᫜᫛͗
᪼᪨᪬ᪿ᪮᪨᪥᪤�᪫᪷�᪤᪴᪤�᪨᪴Ͳ 
᪫᪬�᪯᪱᪫᪤᪯᪤᪼᪬᪵�᪯᪤᪹᪵᪬-
᪯᪷᪯᪬�᪬᪵᪻᪱��᪯᪨᪱᪴᪨᪪᪨�
᪦᪤᪾᪬᪮᪨᪥᪬᪫�᪯᪤᪺᪤᪮᪬͕�
᪯᪤᪦᪴᪤᪯�᪯᪨᪱᪴᪨�᪯᪱᪫᪤-
᪯᪤᪼᪨�᪦᪤᪾᪬᪮᪨᪥᪬᪫�
᪨᪸᪨᪹᪶᪷᪴᪬�ᪧ᪤�᪵᪶᪤᪥᪬-
᪮᪷᪴᪬�᪯᪱᪫᪤᪯᪤᪼᪨�᪬᪵͍᪻᪱�
᪴᪱᪦᪱᪴᪬�᪵᪤᫂᪨�᪨᪹᪰᪨᪥᪤�
᪯᪵᪦᪤᪩᪵᪬�᪵᪬᪶᪷᪤᪾᪬᪬᪵�
ᪧ᪬᪤᪦᪴᪤᪯᪤᪵͍

᪤᪺᪰᪬᪷᪼᪰᪮�᪯᪱᪰᪤᪾᪨᪯᪫᪤�ᪧ᪤᪯᪷᪼᪤᪩᪨᪥᪬᪵�ᫀ᪨᪵᪬᪫͕�᫂᪼᪬᪴᪤ᪧ�᫂ᪧ᪨᪥᪤�᪱᪴᪬�᪵᪶᪲᪱᪴Ͳ 
᪵᪯᪨᪰᪬᪵�᪤᪰�᪱᪴᪬�᪭᪱᪯᪲᪤᪰᪬᪬᪵�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪼᪨ᪧ᪤᪴᪨᪥᪤͕�᪬᪯᪬᪵᪤᪫᪩᪬᪵͕�᪴᪱᪯�
᪯᪬᪬᪺᪱᪰�᪦᪤ᪧ᪤ᫀ᪻᪩᪨᪶᪬᪮᪨᪥᪤͕�᪴᪱᪯᪨᪮᪬�᪷᪸᪴᪱�᪨᪸᪨᪹᪶᪷᪴᪬�᪤᪰�᪯᪱᪯᪦᪨᪥᪬᪤᪰᪬�
᪬᪹᪰᪨᪥᪤͘

᪩᪫᪹᪩᪤᪫͕�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪴᪤᪯ᪧ᪨᪰᪬�᪹᪷᪮᪤�᪯᪷᪶᪱᪤᪰᪤�᪴᪱᪯᪨᪮᪬᪺᪤᪾�᪭᪤᪮᪤᪫᪥᪷᪴Ͳ 
᪫᪨᪮᪯᪤�᪦᪷᪰ᪧ᪵�᪥᪱᪮᪱�ϭϮ�᪫᪤᪯᪤᪼᪼᪬͗��ϲ͕�ϲ͕�ϲ͕�ϲ͕�ϴ͕�ϴ͕�ϴ͕�ϵ͕�ϭϬ͕�ϭϮ͕�ϭϮ͕�ϭϰ͘

᪩᪬᪵ᫀ᪤᪩᪮᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�ᪧ᪤᪯᪷᪼᪤᪩᪨᪥᪬᪵�ᪧ᪤�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪵�᪭᪬ᪧ᪨᪩�᪨᪴᪫᪬�
ᪿ᪤᪮᪬᪤᪰�᪲᪴᪤᪹᪶᪬᪭᪷᪮᪬�᪯᪨᪫᪱ᪧ᪬͘�᪤᪺᪰᪬᪷᪼᪰᪮᪬�᪯᪨᪫᪱ᪧ᪬�᪯᪱᪬᪾᪤᪩᪵�᪼᪨᪯ᪧ᪨᪦�
᪰᪤᪥᪬᫃᪨᪥᪵͗

�� ᪩᪬᪲᪱᪩᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪨ᪧ᪬᪤᪰᪤�
�� ᪯᪨ᪧ᪬᪤᪰᪬᪵�᪯᪨᪼᪩᪨᪱᪥᪬᪫�᪦᪤᪩᪻᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪱᪴�᪰᪤ᫀ᪬᪮᪤ᪧ�ᪧ᪤�

᪩᪬᪲᪱᪩᪱᪫�᪪᪨ᪧ᪤�ᪧ᪤�᪹᪩᪨ᪧ᪤�ᪧ᪤᪰᪤᪸᪻᪱᪬᪵�᪯᪨ᪧ᪬᪤᪰᪨᪥᪬�;ᫀ᪨᪵᪬͗�᪯᪱᪰᪤-
᪾᪨᪯᪨᪥᪵�᪩᪸᪻᪱᪫�᪷᪼᪤᪪᪨�ᪧ᪤�᪩᪷᪲᪱᪮᪱᪥᪫�᪾᪤᪮Ͳ᪾᪤᪮᪭᪨�᪫᪬᪫᪱᪨᪷᪮᪬��
᪰᪤᫂᪨᪩᪴᪬᪵�᪯᪨ᪧ᪬᪤᪰᪨᪥᪵Ϳ͘

�� ᪩᪬᪲᪱᪩᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪤᪹᪵᪬᪯᪷᪯᪬�ᪧ᪤�᪯᪬᪰᪬᪯᪷᪯᪬͘
�� ᫀ᪤᪴᪯᪱᪩᪤ᪧ᪦᪬᪰᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪯᪱᪰᪤᪭᪩᪨᪫᪪᪨�᪼᪨᪯ᪧ᪨᪦᪬�ᫀ᪨᪵᪬᪫͗

᪯᪤᪹᪵᪬᪯᪷᪯᪬ 14

᪯᪬᪰᪬᪯᪷᪯᪬ 4

᪯᪨ᪧ᪬᪤᪰᪤�;Y2Ϳ 8

᪯᪤᪴᪾᫂᪨᪰᪤�᪰᪤᫂᪨᪩᪴᪬᪵�᪯᪨ᪧ᪬᪤᪰᪤�
;᪹᪩᪨ᪧ᪤�᪭᪩᪤᪶᪴᪬᪮᪬�Y1Ϳ

6

᪯᪤᫃᪴᪩᪨᪰᪤�᪰᪤᫂᪨᪩᪴᪬᪵�᪯᪨ᪧ᪬᪤᪰᪤�
;᪪᪨ᪧ᪤�᪭᪩᪤᪶᪴᪬᪮᪬�Y3Ϳ

11

ᫀ᪤᪴᪯᪱᪩᪤ᪧ᪦᪬᪰᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪴᪬᪾᫂᪩᪬᪫�᪵᫂᪬᪩᪪᪨��᪼᪨᪯ᪧ᪨᪦᪬�ᫀ᪨᪵᪬᪫͗

�� ᪦᪤ᪧ᪤᪩᪬᪶᪤᪰᪱᪫�᪴᪬᪾᫂᪩᪬᪫�᪵᫂᪬᪩᪪᪨�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪬᪰᪬᪯᪷᪯᪬�ᪧ᪤�
᪯᪤᪹᪵᪬᪯᪷᪯᪬͕�᪼᪨᪵᪤᪥᪤᪯᪬᪵᪤ᪧ�ϰ�ᪧ᪤�ϭϰ͘

�� ᪦᪤ᪧ᪤᪩᪬᪶᪤᪰᪱᪫�᪴᪬᪾᫂᪩᪬᪫�᪵᫂᪬᪩᪪᪨�᪯᪨ᪧ᪬᪤᪰᪤�ϴ͘

᪦᪤ᪧ᪤᪩᪬᪶᪤᪰᪱᪫�᪴ ᪬᪾᫂᪩᪬᪫�᪵ ᫂᪬᪩᪪᪨�᪹ ᪩᪨ᪧ᪤�ᪧ ᪤�᪪᪨ᪧ᪤�ᪧ ᪤᪰᪤᪸᪻᪱᪨᪥᪬᪵�᪯᪨ᪧ᪬᪤᪰᪨᪥᪬�
;᪭᪩᪤᪶᪴᪬᪮᪨᪥᪬Ϳ͕�ϲ�ᪧ᪤�ϭϭ͘

�� ᪼᪨᪩᪤᪨᪴᪫᪱᪫�᪯᪤᪴᪫᪭᪷᪫᫂᪨ᪧ᪬᪫�᪯᪨ᪧ᪬᪤᪰᪨᪥᪬�᪬᪵᪨͕�᪴ ᪱᪦᪱᪴᪾�᪹ ᪩᪨᪯᪱᪫�
ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨᪤�᪰᪤᪽᪩᪨᪰᪨᪥᪬

�� ᪼᪨᪩᪤᪨᪴᪫᪱᪫�᪯᪤᪴᪫᪭᪷᪫᫂᪨ᪧ᪬᪵�᪦᪩᪨᪴ᪧ᪨᪥᪬�᪯᪬᪰᪬᪯᪷᪯᪫᪤᪰�ᪧ᪤�᪯᪤᪹᪵᪬-
᪯᪷᪯᪫᪤᪰͘

3 4 5 6 7 8 9 10 11 12 13 14 15

᪪᪨ᪧ᪤�ᪧ᪤�᪹᪩᪨ᪧ᪤�᪭᪩᪤᪶᪴᪬᪮᪨᪥᪬᪵�᪵᫂᪩᪤᪱᪥᪤�᪦᪩᪬᪽᪩᪨᪰᪨᪥᪵�᪫᪷�᪴᪱᪦᪱᪴�᪤᪴᪬᪵�
᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪯᪨ᪧ᪬᪤᪰᪤᪵᪫᪤᪰�᪯᪬᪯᪤᪴᪫᪨᪥᪬᪫͘�᪤᪺᪰᪬᪷᪼᪰᪮᪬�
ᪧ᪬᪤᪦᪴᪤᪯᪤�᪦᪩᪤ᪿ᪮᪨᪩᪵�᪵᪤᪷᪼᪤᪮᪨᪥᪤᪵�᪦᪤᪩᪤᪤᪰᪤᪮᪬᪪᪱᪫�ᪧ᪤�᪼᪨᪩᪤ᪧ᪤᪴᪱᪫�᪱᪴᪬�
᪵᪬᪯᪴᪤᪩᪮᪨�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵᪤͘

ϵ͗ϯϬͲሰርሹ�ሯርሹስቋስሷሱሮር�
ርቃሹስቅሹቀሷስ�ሾርሶስሴቋስ

https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
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ƃŲŷŲƂƑźƊſŶųź

����� 0$7+�/DE�Ó�ĈĆĆĆĒĆĐĎČĊč�ĞĊđĉĊĈĎ�ĉĎĆĈĖĆđĆ

ϭ͘� ᪤᪺᪰᪬᪷᪼᪰᪮᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤�᪦᪩᪤ᫀ᪩ᪧ᪬᪵�
᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤᪵�᪱᪴᪬�᪭᪱᪯᪲᪤᪰᪬᪬᪵�
᪦᪤᪻᪬ᪧ᪩᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪪᪨͘�᪴᪬᪵᪬�
᪫᪹᪯᪤�᪼᪨᪦᪩᪬ᪿ᪮᪬᪤͍�᪴᪱᪯᪨᪮᪬�᪷᪸᪴᪱�
᪨᪸᪨᪹᪶᪷᪴᪤ᪧ�᪯᪷᪼᪤᪱᪥᪵͍�᪫᪹᪩᪨᪰᪬�
᪤᪪᪴᪬᪫͕�᪴᪱᪯᪨᪮᪬᪤�᪯᪨᪶᪤ᪧ�᪵᪶᪤᪥᪬-
᪮᪷᪴᪬�᪭᪱᪯᪲᪤᪰᪬᪤�᪦᪤᪻᪬ᪧ᪩᪨᪥᪼᪬͍

60 100 140 180 220 260 300 340 380

Ϯ͘� ᪹᪩᪨᪯᪱᪫�ᪧ ᪬᪤᪦᪴᪤᪯᪬᪫�᪼ ᪨ᪧ᪤᪴᪨᪥᪷᪮᪬᪤�᪱ ᪴᪬��᪯᪨ᫀ᪤᪴᪯᪬᪵�᪯᪬᪨᪴�ᪧ ᪺᪨᪼᪬�᪦᪤᪻᪬ᪧ᪷᪮᪬�᪲ ᪴᪱ᪧ᪷᪹᪾᪬᪬᪵�᪴ ᪤᪱ᪧ᪨-
᪰᪱᪥᪤�;᪽᪤᪩᪫᪩᪤᪮᪱᪫͕�᪴᪱᪯�᪯᪨ᫀ᪤᪴᪯᪨᪨᪥᪬�᪻᪬ᪧ᪬᪤᪰�᪨᪴᪫᪵᪤�ᪧ᪤�᪬᪯᪤᪩᪨�᪲᪴᪱ᪧ᪷᪹᪾᪬᪤᪵Ϳ͘�EϭͲ᪯᪨ᫀ᪤᪴᪯᪬᪵�ᪧ᪬᪤-
᪦᪴᪤᪯᪤�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪮᪷᫃᪴᪬�᪸᪨᪴᪬᪫͕�EϮ�᪯᪨ᫀ᪤᪴᪯᪬᪵�ʹ�ᫀ᪬᪫᪨᪮᪬�᪸᪨᪴᪬᪫͘

��

20 30 40 50 60 70 80

᪴᪱᪯᪨᪮�ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨᪤�᪯᪨ᪧ᪬᪤᪰᪤�᪯᪨᪶᪬͍

�� ᪴᪱᪯᪨᪮᪬�ᪧ᪬᪤᪦᪴᪤᪯᪬᪫�᪤᪴᪬᪵�᪯᪱᪾᪨᪯᪷᪮᪬�᪷᪸᪴᪱�ᪧ᪬ᪧ᪬�ᪧ᪬᪤᪲᪤᪪᪱᪰᪬͍

�� ᪴᪤᪵�᪷ᪧ᪴᪬᪵�᪪᪨ᪧ᪤�ᪧ᪤�᪹᪩᪨ᪧ᪤�᪰᪤᫂᪨᪩᪴᪨᪥᪬᪵�᪯᪨ᪧ᪬᪤᪰᪨᪥᪬᪵�᪵᫂᪩᪤᪱᪥᪤�ᪧ᪤�᪴᪤᪶᪱᪯�᪼᪨᪬ᪿ᪮᪨᪥᪤�᪬᪵᪻᪱�
᪤᪺᪰᪬᪷᪼᪰᪮᪬�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤�᪵᪤᫁᪬͍᪴᪱�᪦᪤᪯᪱᪫᪹᪩᪬᪫�᪩᪤᪴᪤᪷ᪧ᪬

ϯ͘� ᪵᪷᪴᪤᪫᪪᪨�᪯᪱᪾᪨᪯᪷᪮᪬�᪷᪻᪫᪬᪵᪨᪥᪴᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤�
᪦᪩᪬᪽᪩᪨᪰᪨᪥᪵͕�᪭᪮᪤᪵᪬᪵�᪯᪬᪨᪴�᪶᪨᪵᪶᪼᪬�ᪧ᪤᪦᪴᪱᪩᪨Ͳ 
᪥᪷᪮᪬�᪹᪷᪮᪨᪥᪬᪵�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤᪵͘�᪯᪬᪵᪬�᪯᪬᫂᪨ᪧ-
᪩᪬᪫�᪷᪲᪤᪵᪷᫂᪨᪫͗

᪤Ϳ�᪴᪤᪯ᪧ᪨᪰᪬�᪬᪻᪱͗�/Ϳ�᪻᪩᪨᪮᪤᪪᪨�᪯᪤᪺᪤᪮᪬�᪹᪷᪮᪤͍��

20 30 40 50 60 70 80 90 100
᪶᪨᪵᪶᪬᪵�᪹᪷᪮᪤�;йͿ
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//Ϳ�᪻᪩᪨᪮᪤᪪᪨�ᪧ᪤᪥᪤᪮᪬�᪹᪷᪮᪤͍
᪥Ϳ�᪴᪤᪯ᪧ᪨᪰᪬�᪬᪻᪱�᪹᪷᪮᪤᪫᪤�᪯᪨ᪧ᪬᪤᪰᪤͍
᪦Ϳ�᪴᪤᪯ᪧ᪨᪰᪬�᪬᪻᪱�᪦᪤᪥᪰᪨᪩᪬᪵�ᪧ᪬᪤᪲᪤᪪᪱᪰᪬͍
ᪧͿ�᪫᪷�᪼᪨᪰�ᪧ᪤᪤᪦᪴᪱᪩᪨�ϳϬ�᪹᪷᪮᪤͕�᪯᪤᪼᪬᪰�᪯᪱᫂᪩ᪧ᪨᪥᪬�᪫᪷�᪤᪴᪤�᪵᪤᪷᪭᪨᪫᪨᪵᪱�᪹᪷᪮᪨᪥᪬᪵�᪯᪹᪱᪰᪨�᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪬᪵�
ϱϬйͲ᪼᪬͍
᪦᪤᪯᪱᪫᪹᪩᪬�᪯᪵᪱᪤᪪᪴᪨᪥᪤�᪯᪱᪾᪨᪯᪷᪮᪬�᪷᪻᪫᪬᪵᪨᪥᪴᪬�ᪧ᪬᪤᪦᪴᪤᪯᪬᪵�᪵᪬᪯᪨᪶᪴᪬᪷᪮᪱᪥᪬᪵�᪼᪨᪵᪤᫂᪨᪥͘

ϰ͘� ᪯᪤᪴᪬᪤᪯᪯᪤�᪦᪤ᪧ᪤ᫀ᪻᪩᪬᪶᪤�ᪧ᪤᪬᪫᪩᪤᪮᪵᪱�ᪧ᪤�᪤᪺ᫀ᪨᪵᪴᪱�ϯϯ�᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�᪲᪤ ᪭᪴᪼᪬�᪤᪵᪴᪨᪥᪷᪮᪬�᪩᪤᪼᪮᪨᪥᪬᪵�
᪴᪤᪱ᪧ᪨᪰᪱᪥᪤͘�᪯᪤᪰�᪤᪵᪨᪫᪬�᪼᪨ᪧ᪨᪦᪬�᪯᪬᪬᪺᪱͗

ϱ͕�ϴ͕�ϭϬ͕�ϰ͕�Ϯ͕�ϭϮ͕�ϲ͕�ϱ͕�ϳ͕�ϳ͕�ϱ͕�ϱ͕�ϱ͕�ϭϯ͕�ϵ͕�ϯ͕�ϰ͕�ϰ͕�ϳ͕�ϴ͕�ϵ͕�ϱ͕�ϱ͕�ϰ͕�ϯ͕�ϲ͕�ϲ͕�ϲ͕�ϲ͕�ϵ͕�ϴ͕�ϳ͕�ϲ͘

᪤Ϳ�᪬᪲᪱᪩᪨�᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪯᪨ᪧ᪬᪤᪰᪤͕�᪪᪨ᪧ᪤�ᪧ᪤�᪹᪩᪨ᪧ᪤�᪯᪨᪱᪫᫂᪨ᪧ᪨᪥᪬͖

᪥Ϳ�ᪧ᪤᫂᪤᪪᪨�᪤᪯�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪼᪨᪵᪤᪥᪤᪯᪬᪵᪬�᪷᪻᪫᪬᪵᪨᪥᪴᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤͘

ϱ͘� ᪹᪩᪨᪯᪱᪫�᪾᫂᪴᪬᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤�᪫᪷�ᪧ᪺᪬᪵�᪦᪤᪰᪯᪤᪩᪮᪱᪥᪤᪼᪬�᪴᪤᪯ᪧ᪨᪰᪬�᪵᪤᪤᪫᪬�᪵ᪿ᪬᪰᪤᪩᪵�
᪯᪵ᫀ᪱᪤᪩᪮᪨᪵�ᪧ᪤�᪴᪤᪯ᪧ᪨᪰᪬�᪯᪤᪵ᫀ᪤᪩᪮᪨᪥᪨᪮᪵͖
�� ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪷᪻᪫᪬᪵᪨᪥᪴᪬�᪸᪱᪴᪯᪬᪵�ᪧ᪬᪤᪦᪴᪤᪯᪬᪫�;�Žǆ�ĂŶĚ�tŚŝƐŬĞƌ�ƉůŽƚͿ

�� ᪦᪤᪤᪤᪰᪤᪮᪬᪪᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬

ᪿ᪬᪮᪬᪵�ᪧ᪴᪱᪬᪵�᪵᪤᪷᪼᪤᪮᪱�᫂᪤᪰᪦ᪿ᪴᪮᪬᪩᪱᪥᪤�᪻᪱᪩᪨᪮�ᪧ᪺᪨

᪯᪵ᫀ᪱᪤᪩᪮᪨ ϵ͕�ϳ͕�ϭϬ͕�ϲ͕�ϭϭ͕�ϳ͕�ϵ͕�ϭϬ͕�ϭϬ͕�ϳ͕�ϵ͕�ϭϬ͕�ϴ͕�ϵ͕�ϭϭ

᪯᪤᪵ᫀ᪤᪩᪮᪨᪥᪨᪮᪬ ϳ͕�ϲ͕�ϴ͕�ϵ͕�ϴ͕�ϳ͕�ϭϬ͕�ϲ͕�ϳ͕�ϵ͕�ϲ͕�ϳ͕�ϱ͕�ϳ͕�ϴ

ƃŲŷŲƂƑźƊſŶųź
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 ĘĊėĘĎė�ĒĎđęĞĎ

������ ᪧ᪨᪯᪨᪶᪴᪨᪯�ᪧ᪤�᪵᪤᪥᪤᪯�᪦᪤ᪧ᪤ᫀ᪻᪩᪬᪶᪨᪵�᪽᪤᪨᪶᪤᪴᪨᪥᪬᪰᪤᪫�᪭᪩᪮᪨᪩᪤͕�᪴᪱᪯᪨᪮᪬�᪶᪨᪮᪨᪸᪱᪰᪬�᪷᪸᪴᪱�᪷᪽᪴᪨᪩᪰᪬᪤᪫�
᪯᪱᪯᫂᪯᪤᪴᪨᪥᪮᪨᪥᪵͗�᪤᪬᪸᪱᪰᪬�᪫᪷�᪵᪤᪯᪵᪷᪰᪦᪬͍�ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͗

�� ᪴᪱᪯᪮᪬᪵�᪭᪩᪮᪨᪩᪬᪵�᪼᪨ᪧ᪨᪦᪬�᪬᪹᪰᪨᪥᪤�᪷᪸᪴᪱�᪯᪬᪤᫂᪮᪱᪨᪥᪷᪮᪬�᪴᪨᪤᪮᪱᪥᪤᪵᪫᪤͍᪰

�� ᪴᪤�᪯᪨᪫᪱ᪧ᪬᪫�᪽᪤᪤᪶᪤᪴᪤�᪭᪩᪮᪨᪩᪤�᪵᪤᪥᪤᪯�ᪧ᪤�᪴᪤�᪯᪨᪫᪱ᪧ᪬᪫�ᪧ᪨᪯᪨᪶᪴᪨᪯͍

᪭᪬᪫᫂᪩᪤͗�᪤᪬᪸᪱᪰᪬᪫�᪷᪸᪴᪱�᪭᪯᪤᪸᪻᪱᪬᪮᪬�᫂᪤᪴᪫�᪫᪷�᪵᪤᪯᪵᪷᪰᪦᪬᪫͍

᪭᪩᪮᪨᪩᪬᪵�ᫀ᪨᪵᪬ ᪼᪨ᪧ᪨᪦᪨᪥᪬

ᪧ᪨᪯᪨᪶᪴᪨�᪦᪤᪯ ᪭᪱᪬᪫᫂᪤�᪼᪨᪯᪫᫂᪩᪨᪩᪬᪫�᪯᪨᪶-
᪴᪱ᪧ᪤᪰�᪤᪯᪵᪷᪱᪮᪬�ϴϬϬ�᪤ᪧ᪤᪯᪬᪤᪰᪬͘

ϲϱ�й�Ͷ�᪯᪵ᫀ᪵᪱᪱᪰�᪵᪤᪯᪵᪷᪰᪦᪬

᪵᪤᪥᪤�᪦᪤᪯᫄᪱᪭᪬᪫᫂᪤��᪤᪬᪸᪱᪰᪬᪵�᪯᪤᪺᪤᪪᪬᪬ᪧ᪤᪰�
᪦᪤᪯᪵᪷᪱᪮᪬�᪯᪱᪯᫂᪯᪤᪴᪨᪥᪨᪮᪬

�ϵϱ�й�Ͷ�᪯᪵ᫀ᪵᪱᪱᪰�᪤᪬᪸᪱᪰᪬

�᪼᪨᪰᪬᪼᪩᪰᪤͗�᪤᪯᪱᪾᪤᪰᪤᪼᪬�᪯᪱᪾᪨᪯᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪤᪴�᪤᪴᪬᪵�᪴᪨᪤᪮᪷᪴᪬�᪭᪩᪮᪨᪩᪬ᪧ᪤᪰�᪤᪺᪨᪥᪷᪮᪬͘

������ ᪧ᪤ᫀ᪨᪴᪨᪫�᪭᪩᪮᪨᪩᪬᪵�᪴᪱᪯᪨᪮᪬�᪯᪨᪫᪱ᪧ᪬�᪷᪰ᪧ᪤�᪬᪵᪻᪱�᪦᪤᪯᪱᪻᪨᪰᪨᪥᪷᪮᪬�᪽᪤᪯᪱᪫᪩᪮᪬᪮᪬�᪵᪤᪭᪬᪫᫂᪨᪥᪬᪵�᪤᪰᪤-
᪮᪬᪪᪬᪵᪫᪩᪬᪵͍�;᪷᪰ᪧ᪤�᪤᪺᪬ᫀ᪨᪵᪴᪱�᪵᪷᪴᪮᪬�᪯᪵᪱᪤᫂᪮᪨᪱᪥᪬᪵�᪤᪷᪰�᪷᪲᪱᪲᪮᪤᪾᪬᪬᪵�᪫᪷�᪼᪨᪽᪴᪨᪩᪬᪫᪬�᪼᪨᪽᪴᪨᪩᪬᪵��
ᫀ᪨᪵᪬᪫�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤�᪵᪤᪭᪯᪤᪴᪬᪵᪬᪤͍Ϳ͘

᪤Ϳ�᪴᪱᪯᪨᪮᪬᪤�᪻᪩᪨᪮᪤᪪᪨�᪷᪲᪱᪲᪮᪤᪷᪴᪮᪬�᪭᪱᪯᪲᪬᪷᪶᪨᪷᪴᪮᪬�᪫᪤᪯᪤᪼᪬͍
᪥Ϳ�ϭϱ�ᫀ᪮᪤᪯ᪧ᪨�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪵�᪭᪤᪮᪤᪫᪥᪷᪴᪫᪬᪵�᪷᪻᪴᪨᪥᪤�᪷᪸᪴᪱�᪷᪰ᪧ᪤᪫�᪫᪷�᪸᪨᫂᪥᪷᪴᪫᪬᪵͍
᪦Ϳ�᪦᪤᪬᪪᪤᪴ᪧ᪤�᪫᪷�᪤᪴᪤�᪼᪱᪥᪤ᪧ᪱᪥᪬᪵�᪴᪬᪾᫂᪩᪬�ᫀ᪨᪮᪵�ᫀ᪬᪰᪤�ᫀ᪨᪮᪫᪤᪰�᪼᪨ᪧ᪤᪴᪨᪥᪬᪫͍

������ ᪬᪲᪱᪩᪨᪫�᪯᪱᪾᪨᪯᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪨ᪧ᪬᪤᪰᪤͕�᪯᪱ᪧ᪤͕�᪵᪤᪷᪼᪤᪮᪱�ᪧ᪤�ᪧ᪬᪤᪲᪤᪪᪱᪰᪬͗

ϰപϮപϱപϭപϭപϮപϳപϵപϭ�͘

������ ᪵᪬᫂᪼᪬᪴᪬᪵�᪯᪱᪰᪤᪭᪩᪨᪫᪪᪨�᪦᪤᪰᪫᪤᪩᪵᪨᪥᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫͕�᪬᪲᪱-
᪩᪨᪫͗

᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪨ᪧ᪬᪤᪰᪤͕�᪯᪱ᪧ᪤�ᪧ᪤�᪵᪤᪷᪼᪤᪮᪱͘� �
᪰᪤᫂᪤᪪᪪᪨�᪯᪱᪾᪨᪯᪷᪮᪬�᪴᪬᪾᫂᪩᪨᪥᪬͘

������ ᪷᪰᪬᪩᪨᪵᪴᪬᪶᪨᪶᪬᪵�᪵᪤᪭᪤᪮᪤᪫᪥᪷᪴᪫᪱�᪦᪷᪰ᪧ᪵�᫄᪻᪤᪩᪵�ϰϱϬϬ�᪨᪴᪫᪦᪷᪮᪬�᪦᪷᪮᪼᪨᪯᪤᪶᪭᪬᪩᪤᪴᪬͕�᪴᪱᪯᪨᪮᪫᪤�
᪰᪤ᫀ᪬᪮᪬�᪼᪨᫃᪬᪥᪴᪨᪥᪨᪥᪪᪨�᪯᪷ᪧ᪯᪬᪩᪤ᪧ�ᪧ᪤ᪧ᪬᪵�᪦᪷᪰ᪧ᪬᪵�᪭᪤᪮᪤᪫᪥᪷᪴᪫᪬᪵�᪯᪤᪬᪵᪷᪴᪨᪥᪬᪫͘�᪮᪷᪭᪤᪯�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤�
᪽᪤᪤᪶᪤᪴᪤�᪼᪨᪯᪫᫂᪩᪨᪩᪬᪫᪬�᪼᪨᪽᪴᪨᪩᪬᪵�ᫀ᪨᪵᪬᪫�ᪧ᪤�᫄᪭᪬᪫᫂᪤�᪦᪷᪮᪼᪨᪯᪤᪶᪭᪬᪩᪴᪨᪥᪵͗�᪩᪬᪰�᪽᪤᪬᪾᪩᪤᪯ᪧ᪤�᪯᪤᪬᪵᪷᪵᪴�
᪯᪱᪯᪤᪩᪤᪮᪬�᪫᪤᪯᪤᪼᪬᪵᪫᪩᪬᪵͍�᪦᪤᪯ ᪭᪱᪬᪫᪷᫂᪮᪬�ϯϬ�᪦᪷᪮᪼᪨᪯᪤᪶᪭᪬᪩᪴᪬ᪧ᪤᪰�ϮϰͲ᪯᪤�᪦᪤᪰᪤᪾᫂᪤ᪧ᪤͕�᪴᪱᪯�᪯᪱᪩᪬-
ᪧ᪱ᪧ᪤�᪯᪤᪬᪵᪷᪴᪬᪫͘�᪴᪤�᪩᪤᪴᪤᪷ᪧ᪬᪵�᪦᪤᪯᪱᪫᪹᪯᪤�᪼᪨᪷ᪿ᪮᪬᪤�᪮᪷᪭᪤᪵͍�᪵᪷᪴᪮᪬�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬ᪧ᪤᪰�᪵᪤᪩᪤᪴᪤᪷ᪧ᪱ᪧ�
᪴᪤᪯ᪧ᪨᪰᪬�᪦᪷᪮᪼᪨᪯᪤᪶᪭᪬᪩᪤᪴᪬�᪯᪱᪩᪤�᪤᪺᪰᪬᪷᪼᪰᪮᪬�᪯᪤᪬᪵᪷᪴᪬᪫͍�

������ ᪴᪤�᪤᪴᪬᪵�᪾᫂᪴᪬᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪱ᪧ᪤͍
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������ ᪤᪺᪰᪬᪷᪼᪰᪮᪬�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫�ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪵᪤᪨᪴᪫᪱�᪦᪤᪯ ᪭᪱᪬᪫᪷᫂᪮᪬ᪧ᪤᪰�᪴᪤᪯ᪧ᪨᪵᪰�᪯᪵ᫀ᪵᪱᪱᪰�
᪭᪬͍᪰᪱�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤�᪽᪤ᫀ᪨᪴᪨᪫�᪸᪤᪴ᪧ᪱᪥᪬᪫᪬�᪵᪬᫂᪼᪬᪴᪬᪵�ᪧ᪤�᪲᪴᪱᪾᪨᪶᪰᪬᪵�᪯᪨᪼᪩᪨᪱᪥᪬᪫͘

������
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ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨�᪯᪱᪾᪨᪯᪷᪮᪬�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪬ᪧ᪤᪰�᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨͕�᪬᪲᪱᪩᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪯᪱ᪧ᪤�ᪧ᪤�ᪧ᪤᪤᫂᪤᪵᪬-
᪤᪫᪨᪫�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤͘
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ďēđĔĐĊěėęĖĎ�ĉĆċĆĐĊćĆᪧ᪤᪩᪤᪮᪨᪥᪬᪵ 
ᫀ᪤᪴ᪧ᪦᪨᪰᪤

�� ሽሺሯሺሽ�ርሽስሾ�ሰርሸሺሶስሰሱሮቀሷስ�ሹስርሰርሯስሾ�ሱሽሺሳስር�
ሹርሷሱቂሱሮስሾ�ሽርሺሰሱሹሺሮርሳሱ͍�

᫥᫔᫝᫙᫔᫠᫯᫡�᫝᫜᫛᫲᫙᫔͗�

᪫᪹᪩᪨᪰᪬�ᪧ᪤᪩᪤᪮᪨᪥᪤

ᪧ᪤᪤᪱᪴᪦᪤᪰᪬᪪᪨᪫�᪭᪩᪮᪨᪩᪤�ᪧ᪤�᪼᪨᪬᪵ᫀ᪤᪩᪮᪨᪫�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�
᪭᪤᪩᪼᪬᪴᪬�;᪭᪱᪴᪨᪮᪤᪾᪬᪤Ϳ�᪰᪤᪮᪨᪹᪨᪥᪬᪵�᪲᪬᪴᪱᪥᪨᪥᪼᪬�ᪧ᪵᪴᪱᪤�
ᪧ᪤�᪰᪬᪤ᪧ᪤᪦᪬᪵�᪨᪴᪱᪪᪬᪤᪵�᪼᪱᪴᪬᪵͘�᪦᪤᪨᪾᪤᪰᪬᪫�᪰᪬᪤ᪧ᪤᪦᪬᪵�
᪨᪴᪱᪪᪬᪤᪵᪫᪤᪰�ᪧ᪤᪭᪤᪩᪼᪬᪴᪨᪥᪷᪮�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤᪵

 ሹስርሰርሯስሾ�ሱሽሺሳስር

᪭᪩᪮᪨᪩᪬᪵�ᪧ᪤᪵᪤᪱᪴᪦᪤᪰᪬᪪᪨᪥᪮᪤ᪧ�᪯᪱᪬᪹᪨᪾᪬᪫�
᪼᪨᪯ᪧ᪨᪦᪰᪤᪬᪴᪤ᪧ͗
ϭ͘� ᪤᪬᪺᪨᪫�᪵᪬᪮᪤�;᪤᪰�᪯᪬ᫀ᪤Ϳ�ᪧ᪤�᪯᪱᪪᪬᪮᪨᪫�᪯᪬᪵᪦᪤᪰�᪯᪻᪤᪴᪬�

᪯᪤᪵᪤͕�᪴᪱᪯᪨᪮᪵᪤᪾�᪨᪹᪰᪨᪥᪤�᪭᪮ᪧ᪬᪵�᪤᪰�᪯᪱᪯᪾᪴᪱�᪯᪫᪬᪵�
᪸᪱᪴᪯᪤͖

Ϯ͘� ᪦᪤᪪᪱᪯᪨᪫�᪫᪹᪩᪨᪰�᪯᪬᪨᪴�᪯᪱᪪᪨᪮᪬᪮᪬�᪯᪤᪵᪬᪵�᪵᪬᪯᪤᪺᪮᪨͕�
᪼᪨᪯ᪧ᪨᪦�ᪧ᪴᪱᪬᪵�᪫᪤᪰᪤᪥᪤᪴�᪬᪶᪰᪨᪴᪩᪤᪮᪨᪥᪼᪬�ᪧ᪤᪤᪵᫂᪬᪫�
᪫᪤᪰᪤᪥᪤᪴᪬�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬᪵�ᫀ᪻᪤᪮᪬�ᪧ᪤�᪼᪨᪤᪵᪷᪴᪮᪨᪫�
᪦᪤᪪᪱᪯᪩᪨᪥᪬͖

�� ᪯᪤᪦᪤᪮᪬᪫᪤ᪧ͕�᪦᪤᪪᪱᪯᪨᪫�᪫᪹᪩᪨᪰�᪯᪬᪨᪴�᪯᪱᪪᪨᪮᪬᪮᪬�᪯᪤᪵᪬᪵�
᪵᪬᪯᪤᪺᪮᪨͕�᪼᪨᪯ᪧ᪨᪦�ᪧ᪤᪤᪵᫂᪬᪫�ᫀ᪻᪤᪮᪬�ᪧ᪤�ϮϬ�ᫀ᪤᪯᪼᪬�;᪤᪰�ϯϬ�
ᫀ᪤᪯᪼᪬͕�᪤᪰�ϭϬ�ᫀ᪤᪯᪼᪬Ϳ�᪦᪤᪪᪱᪯᪨᪫�᪵᪬᪯᪤᪺᪮᪨͕�᪼᪨᪯ᪧ᪨᪦�᪬᪵᪨᪩�
ᪧ᪤᪤᪵᫂᪬᪫�ᫀ ᪻᪤᪮᪬�ᪧ ᪤�ϮϬ�ᫀ ᪤᪯᪼᪬�᪦᪤᪪᪱᪯᪨᪫�᪵ ᪬᪯᪤᪺᪮᪨͕��᪦᪤᪬-
᪯᪨᪱᪴᪨᪫�᪲ ᪴᪱᪾᪨ᪧ᪷᪴᪤�᪯᪤᪰᪤᪯͕�᪵ ᪤᪰᪤᪯�᪵ ᪷᪴᪮᪬᪤ᪧ�᪤᪴�ᪧ ᪤᪬᪼-
᪮᪨᪥᪤�᪯᪤᪵᪤͘�᪻᪱᪩᪨᪮᪬�ᫀ᪻᪮᪬᪵�ᪧ᪤᪵᫂᪯᪬᪵�᪼᪨᪯ᪧ᪨᪦͕�᪯᪨᪱᪴᪨�
ᫀ᪻᪮᪬᪵�ᪧ᪤᪵᫂᪯᪤᪯ᪧ᪨�᪼᪨᪦᪴᪱᪩᪨᪥᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪽᪤᪯᪱-
ᫀ᪨᪴᪨᪫�᪾᫂᪴᪬᪮᪼᪬͖�᪻ ᪷᪴᪤ᪧ᪺᪨᪥᪤�᪯᪬᪤᪹᪾᪬᪨᪫͕�᪴ ᪱᪯�᪤᪬᪺᪱᪫�
ᪧ᪴᪱᪬᪵�᪨᪴᪫᪬�ᪧ᪤�᪬᪦᪬᪩᪨�᪬᪶᪰᪨᪴᪩᪤᪮᪨᪥᪬͖�ᪧ᪤᪬᪫᪩᪤᪮᪨᪫�
᪴᪤�ᪧ᪴᪱᪼᪬�ᪧ᪤᪬᪼᪮᪨᪥᪤�᪵᪷᪴᪮᪤ᪧ�᪯᪱᪾᪨᪯᪷᪮᪬�᪯᪤᪵᪤͖

ᪧ᪴᪱ ᪵᪬᪯᪤᪺᪮᪨

᪵᪤ᫀ᪻᪬᪵᪬�ᪧ᪴᪱ ᪵᪤ᫀ᪻᪬᪵᪬�᪵᪬᪯᪤᪺᪮᪨

ϮϬ�ᫀ᪯

ϰϬ�ᫀ᪯

ϲϬ�ᫀ᪯

ϴϬ�ᫀ᪯

ᪧ᪤�᪤᪼͘͘

᪦᪤᪦ᪿ᪴᪨᪮᪨᪥᪤

https://agronews.ge/niadagis-erozia-da-mis-satsinaaghmdego-ghonisdziebebi-rekomendatsia/
https://agronews.ge/niadagis-erozia-da-mis-satsinaaghmdego-ghonisdziebebi-rekomendatsia/
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ďēđĔĐĊěėęĖĎ�ĉĆċĆĐĊćĆᪧ᪤᪩᪤᪮᪨᪥᪬᪵ 
ᫀ᪤᪴ᪧ᪦᪨᪰᪤

᪼᪨᪰᪬�ᪧ᪤᪩᪤᪮᪨᪥᪤

ϯ͘� ᪦᪤ᪧ᪤᪬᪶᪤᪰᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪵᪤᪭᪱᪱᪴ᪧ᪬᪰᪤᪶᪱�᪵᪬᪥-
᪶᪴᪻᪨᪪᪨�ᪧ᪤�ᪧ᪤᪸᪬᪹᪴ᪧ᪬᪫͕�᪴᪬᪵᪬�᪫᪹᪯᪤�᪼᪨᪦᪬ᪿ᪮᪬᪤᪫͍

᪭᪩᪮᪨᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬�ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪨᪫�᪴᪨᪸᪨᪴᪤᪶᪬᪵�
᪵᪤᫂᪬᪫͕�᪴᪱᪯᪨᪮᪵᪤᪾�᪫᪤᪰�ᪧ᪤᪷᪴᪫᪤᪩᪫�᪨᪹᪵᪲᪨᪴᪬᪯᪨᪶᪰᪬᪵�
᪸᪶᪱᪱Ͳ᪯᪤᪵᪤᪮᪤᪵�ᪧ᪤�ᪧ᪤᪱᪴᪦᪤᪰᪬᪪᪨᪥᪷᪮�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪵͖

᪰᪤᪼᪴᪱᪯᪬᪵�ᫀ᪤᪴ᪧ᪦᪨᪰᪬᪵᪤᪵�᪷᪲᪤᪵᪷᫂᪨᪫�᪭᪬᪫᫂᪩᪨᪥᪵͗

�� ᪴᪤᪶᪱᪯�᪤᪴᪬᪵�᪯᪰᪬᪼᪩᪰᪨᪮᪱᪩᪤᪰᪬�᪭᪩᪮᪨᪩᪬᪵�ᪧ᪤᪦᪨᪦᪯᪩᪤�
ᪧ᪤�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪼᪨᪦᪴᪱᪩᪨᪥᪤͍

�� ᪴᪤�ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪤᪩᪼᪬᪴᪬�ᪧ᪴᪱᪼᪬�
᪰᪤᪮᪨᪹᪨᪥᪬᪵��᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪵᪤��ᪧ᪤�᪰᪬᪤ᪧ᪤᪦᪬᪵�᪨᪴᪱᪪᪬᪤᪵��
᪼᪱᪴᪬᪵͍�ᪧ᪤ᫀ᪨᪴᪨᪫�᪵᪬᪶᪷᪤᪾᪬᪬᪵�᪤᪺᪯ᫀ᪨᪴᪬�᪯᪤᪫᪨᪯᪤᪶᪬-
᪭᪷᪴᪬�᪯᪱ᪧ᪨᪮᪬͘

�� ᪴᪨᪤᪮᪷᪴᪬�᪯᪱᪩᪮᪨᪰᪬᪵�᪭᪩᪮᪨᪩᪬᪵᪤᪵͕��᪼᪨᪬ᪿ᪮᪨᪥᪤�᪫᪷�
᪤᪴᪤�᪯᪨᪾᪰᪬᪨᪴᪨᪥᪯᪤�᪦᪤᪯᪱᪫᪹᪩᪤᪰�᪩᪤᪴᪤᪷ᪧ᪬͕�᪴᪤�ᪧ᪴᪱᪼᪬�
ᪧ᪤�᪴᪤�᪲᪬᪴᪱᪥᪨᪥᪼᪬�᪼᪨᪬ᪿ᪮᪨᪥᪤�᪯᪱᫂ᪧ᪨᪵�᪯᪫᪬᪵�;᪤᪰�
᪭᪮ᪧ᪬᪵Ϳ�᪽᪤᪯᪱᪼᪮᪤͍��

�� ᪫᪹᪩᪨᪰᪬�᪤᪪᪴᪬᪫͕�᪭᪬ᪧ᪨᪩�᪴᪤�᪯᪱᪩᪮᪨᪰᪨᪥᪵�᪤᪹᪩᪵�᪦᪤᪩᪮᪨-
᪰᪤᪵��᪰᪬᪤ᪧ᪤᪦᪬᪵�᪨᪴᪱᪪᪬᪤᪪᪨͍�᪴᪱᪦᪱᪴�᪦᪤᪤᪷᪯᫃᪱᪥᪨᪵᪨᪥-
ᪧ᪬᪫�᪨᪹᪵᪲᪨᪴᪬᪯᪨᪶᪵͍᪰�
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�����᫝᫡᫤᫘᫞᫔᫮᫜᫔͕�᫟᫜᫥᫔᫗᫔᫖᫘᫕᫜᫥�᫰᫤᫨᫘�

čĊđĆ���� đēĉĊĐĎĖĊćĆ�ĚęĒěĠĎĎč

᪽᪩᪨᪰�᪷᪭᪩᪨�᪦᪤᪩᪨᪾᪤᪰᪬᪫�᪾᪨᪶᪰᪴᪤᪮᪷᪴᪬�᪶᪨᪰ᪧ᪨᪰᪾᪬᪬᪵�
᪵᪤᪪᪱᪯�᪨᪴᪫᪨᪷᪮᪨᪥᪵͗�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪵᪤᪷᪼᪤᪮᪱�
᪤᪴᪬᪫᪯᪨᪶᪬᪭᪷᪮᪵͕�᪯᪨ᪧ᪬᪤᪰᪤᪵͕�᪯᪱ᪧ᪤᪵͖�᪤᪺᪰᪬᪷᪼᪰᪮᪬�
᪵᪤᪪᪱᪯᪬�᪨᪴᪫᪨᪷᪮᪨᪥᪬�᪤᫂᪤᪵᪬᪤᪫᪨᪥᪵�᪨᪴᪫᪬�᪾᪩᪮᪤-
ᪧ᪬᪫�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪵�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪵͘

᪦᪤᪰᪩᪬᫂᪬᪮᪱᪫�᪱᪴᪬�᪾᪩᪮᪤ᪧ᪬�᪵᪬ᪧ᪬ᪧ᪨͕�᪴᪱᪯᪮᪨-
᪥᪬᪾�᪼᪨᪬ᪿ᪮᪨᪥᪤�ᪧ᪤᪭᪤᪩᪼᪬᪴᪨᪥᪷᪮᪬�᪬᪵᪻᪱�᪨᪴᪫᪯᪤-
᪰᪨᪫᪫᪤͖᪰��᪽᪩᪨᪰�᪷᪭᪩᪨��᪦᪤᪰᪩᪬᫂᪬᪮᪨᪫�ᪧ᪤�᪩᪬᪾᪬᪫�
᪾᪩᪮᪤ᪧ�᪵᪬ᪧ᪬ᪧ᪨᪨᪥᪵�᪼᪱᪴᪬᪵�᪸᪷᪹᪰᪾᪬᪷᪴᪬�᪭᪤᪩᪼᪬᪴᪬͘
᪴᪱ᪧ᪨᪵᪤᪾��᪩᪾ᪧ᪬᪮᪱᪥᪫�ᪧ᪤᪩᪤᪭᪤᪩᪼᪬᪴᪱᪫�᪨᪴᪫᪯᪤-
᪰᪨᪫᪫᪤᪰�᪱᪴᪬�᪵᪬ᪧ᪬ᪧ᪨͕�᪩᪬᪾᪬᪫�᪴᪱᪯͕�᪨᪴᪫᪬�᪼᪨᪬-
ᪿ᪮᪨᪥᪤�᪬᪵᪻᪱�ᪧ᪤᪯᪷᪱᪭᪬ᪧ᪨᪥᪨᪮᪬�᪾᪩᪮᪤ᪧ᪬͕�᪯᪨᪱᪴᪨��
ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪬͘

᪴᪱ᪧ᪨᪵᪤᪾�᪱᪴�᪵᪬ᪧ᪬ᪧ᪨᪵�᪼᪱᪴᪬᪵�᪤᪵᪴᪨᪥᪱᪥᪵�᪯᪬᪪᪨᪪Ͳ 
᪼᪨ᪧ᪨᪦᪱᪥᪴᪬᪩᪬�ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪨᪥᪤͕�᪤᪰�᪱᪴᪬�᪵᪬Ͳ 
ᪧ᪬ᪧ᪨�ᪧ᪤᪭᪤᪩᪼᪬᪴᪨᪥᪷᪮᪬᪤�᪨᪴᪫᪯᪤᪰᪨᪫᪫᪤͕᪰�᪤᪺᪰᪬᪼-
᪷᪰᪮᪬�ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪨᪥᪤�᪼᪨᪬ᪿ᪮᪨᪥᪤�ᫀ᪤᪴᪯᪱ᪧ᪦᪨-
᪰᪬᪮᪬�᪬᪵᪻᪱�᪴᪤᪯ᪧ᪨᪰᪬᪯᪨�᪵᪤᫂᪬᪫͗�᪵᪬᪶᪻᪩᪬᪨᪴᪤ᪧ͕�
᪾᫂᪴᪬᪮᪬᪵�᪵᪤᫂᪬᪫͕�᪤᪰᪤᪮᪬᪪᪷᪴᪤ᪧ�;᪸᪱᪴᪯᪷᪮᪤Ϳ�᪤᪰�
᪦᪴᪤᪸᪬᪭᪬᪵�᪯᪨᪼᪩᪨᪱᪥᪬᪫͘

᪵᪶᪤᪶᪬᪵᪶᪬᪭᪷᪴᪬�᪭᪩᪮᪨᪩᪨᪥᪬᪵�᪼᪨ᪧ᪨᪦᪤ᪧ͕�᫂᪼᪬᪴᪤ᪧ�
᪸᪬᪹᪵᪬᪴ᪧ᪨᪥᪤�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵͕�᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�
᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪱ ᪴᪬�᪵ ᪬᪯᪴᪤᪩᪮᪬᪵�᪨᪮᪨᪯᪨᪶᪰᪨᪥᪵�᪼ ᪱᪴᪬᪵�
᪭᪤᪩᪼᪬᪴᪬͖�᪤᪺᪰᪬᪷᪼᪰᪮᪬�᪭᪤᪩᪼᪬᪴᪬�᪸᪷᪹᪰᪾᪬᪷᪴᪬�᪭᪤᪩-
᪼᪬᪴᪬᪵᪦᪤᪰�᪬᪯᪬᪫�᪦᪤᪵᪰᪤᫂᪩᪤᪩ᪧ᪨᪥᪤͕�᪴᪱᪯�᪼᪨᪬ᪿ᪮᪨᪥᪤�
ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪬�᪬᪵᪻᪱�᪼᪨᪯᪫᫂᪩᪨᪩᪬᪫�᪸᪤᪹᪶᪱-
᪴᪨᪥᪪᪨᪾͕�;᪵᪤᪭᪶᪱᪰᪴᪱᪮᪱�᪾᪩᪮᪤ᪧ᪪᪨ͬ᪲᪤᪴᪤᪯᪨᪶Ͳ 
᪴᪪᪨͕�᪴᪱᪯᪮᪬᪵�᪭᪩᪮᪨᪩᪤᪾�ᪿ᪤᪮᪬᪤᪰�᪵᪤᪬᪶᪰᪴᪨᪵᪱᪤Ϳ͘�
᪴᪱ᪧ᪨᪵᪤᪾�᪵᪶᪤᪶᪬᪵᪶᪬᪭᪤᪼᪬�᪬᪭᪩᪮᪨᪩᪨᪰�᪱᪴�᪾᪩᪮᪤ᪧ᪵�
᪼᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪵͕᪴�᪤᪺᪰᪬᪷᪼᪰᪮�᪭᪩᪮᪨᪩᪨᪥᪵�᪷ ᫀ᪱ᪧ᪨᪥᪨᪰�
᪭᪱᪴᪨᪮᪤᪾᪬᪷᪴�᪭᪩᪮᪨᪩᪨᪥᪵͘

᪭᪱᪴᪨᪮᪤᪾᪬᪤�;᪮᪤᪫᪬᪷᪰᪴᪤ᪧ�ʹ �ĐŽƌƌĞůĂƚŝŽŶͿ�ʹ �᪵ ᪬᪶᪻᪩᪤�
᪰᪬᪼᪰᪤᪩᪵�᪦᪤ ᪭᪴᪩᪨᪷᪮�᪱᪥᪬᪨᪹᪶᪨᪥᪵�᪼᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪵͕᪴�
ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪨᪥᪤᪵͖�᪵᪶᪤᪶᪬᪵᪶᪬᪭᪤᪼᪬�᪱᪴�᪤᪰�᪯᪨᪶�
᪾᪩᪮᪤ᪧ᪵�᪼᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪵͕᪴�᪴᪱ᪧ᪨᪵᪤᪾�᪨᪴᪫᪬�᪾᪩᪮᪤-
ᪧ᪬᪵�᪯᪰᪬᪼᪩᪰᪨᪮᪱᪥᪬᪵�᪪᪴ᪧ᪤᪵�᪤᫂᪤᪵᪬᪤᪫᪨᪥᪵�᪯᪨᪱᪴᪨�
᪾᪩᪮᪤ᪧ᪬᪵�᪯᪰᪬᪼᪩᪰᪨᪮᪱᪥᪬᪵�᪵᪬᪵᪶᪨᪯᪤᪶᪷᪴᪬�᪪᪴ᪧ᪤�
᪤᪰�᪭᪮᪨᪥᪤͖�᪵᪶᪤᪶᪬᪵᪶᪬᪭᪤᪼᪬͕�᪴᪱ᪧ᪨᪵᪤᪾�᪩᪬᪭᪩᪮᪨᪩᪫�
᪱᪴�᪾᪩᪮᪤ᪧ᪵�᪼ ᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪵͕᪴�᪤᪷᪾᪬᪮᪨᪥᪮᪤ᪧ�᪷ ᪰ᪧ᪤�
ᪧ᪤᪩᪵᪩᪤᪫�᪼᪨᪯ᪧ᪨᪦᪬�᪭᪬᪫᫂᪩᪨᪥᪬͗���

᪵᪶᪤᪶᪬᪵᪶᪬᪭᪤᪼᪬�᪴᪱ᪧ᪨᪵᪤᪾�᪱᪴�᪾᪩᪮᪤ᪧ᪵�
᪼᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪵᪴�᪩᪬᪭᪩᪮᪨᪩᪫͕�᪤᪷᪾᪬᪮᪨᪥᪮᪤ᪧ�
᪷᪰ᪧ᪤�ᪧ᪤᪩᪵᪩᪤᪫�᪼᪨᪯ᪧ᪨᪦᪬�᪭᪬᪫᫂᪩᪨᪥᪬͗

ϭ͘� ᪤᪵᪴᪨᪥᪱᪥᪵�᪫᪷�᪤᪴᪤�᪭᪤᪩᪼᪬᪴᪬�᪱᪴�᪾᪩᪮᪤ᪧ᪵�
;᪯᪱᪰᪤᪾᪨᪯᪫᪤�᪱᪴�᪵᪬᪯᪴᪤᪩᪮᪨᪵Ϳ�᪼᪱᪴᪬᪵͍

Ϯ͘� ᪴᪤�᪯᪬᪯᪤᪴᪫᪷᪮᪨᪥᪤�᪤᪹᪩᪵�᪤᪯�᪭᪤᪩᪼᪬᪵͍᪴�
;᪪᪴ᪧ᪤ᪧ᪬᪤�᪫᪷�᪭᪮᪨᪥᪤ᪧ᪬͍Ϳ

ϯ͘� ᪴᪤᪯ᪧ᪨᪰᪤ᪧ�ᪿ᪮᪬᪨᪴᪬᪤�᪨᪵�᪭᪤᪩᪼᪬᪴᪬͍

�᫥᫔᫝᫙᫞᫘᫙᫜�᫝᫜᫛᫲᫙᫔ 

᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪤᪩᪼᪬᪴᪬�᪤ᪧ᪤᪯᪬᪤᪰᪬᪵�᪵᪬᪯᪤᪺᪮᪨᪵᪤�
ᪧ᪤�᪯᪬᪵�᪸᪨᫂᪬᪵�᪪᪱᪯᪤᪵�᪼᪱᪴᪬᪵͍

᪦᪤᪰᪩᪬᫂᪬᪮᪱᪫�᪱᪴᪬�᪾᪩᪮᪤ᪧ᪬͗�

 � ᪵᪬᪯᪤᪺᪮᪨�ᪧ᪤�᪸᪨᫂᪬᪵�᪪᪱᪯᪤͖

 � ᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪬᪫�᪼᪨᪩᪤᪦᪴᪱᪩᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬͕�
᪴᪱᪯᪮᪨᪥᪬᪾�᪦᪤᪰᪨᪭᪷᪫᪩᪰᪨᪥᪬᪤᪰�᪴᪤᪱ᪧ᪨᪰᪱᪥-
᪴᪬᪩᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪶᪬᪵͖᪲

 � ϭϬ�᪤ᪧ᪤᪯᪬᪤᪵᪰�᪩᪭᪬᪫᫂᪱᪫�᪵᪬᪯᪤᪺᪮᪨�ᪧ᪤�᪸᪨᫂᪬᪵�
᪪᪱᪯᪤�ᪧ᪤�ᪧ᪤᪩᪤ᪧ᪦᪬᪰᪱᪫͕�᪤ᪧ᪤᪯᪬᪤᪰᪬᪵�᪸᪨᫂᪬᪵�
᪪᪱᪯᪤�᪴᪱᪦᪱᪴�᪤᪴᪬᪵�ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪬�᪵᪬᪯᪤᪺Ͳ 
᪮᪨᪪᪨͘
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ᫀ᪤᪴᪯᪱᪩᪤ᪧ᪦᪬᪰᪱᪫��
᪾᫂᪴᪬᪮᪬᪫ 

᪵᪬᪯᪤᪺᪮᪨�;᪵᪯Ϳ ᪸᪨᫂᪬᪵�᪪᪱᪯᪤

ϭϲϬ ϯϲ

ϭϲϮ ϯϳ

ϭϲϱ ϯϵ

ϭϲϴ ϯϴ

ϭϳϬ ϯϵ

ϭϳϮ ϰϭ

ϭϳϰ ϯϵ͘ϱ

ϭϳϲ ϰϬ

ϭϳϴ ϰϭ

ϭϴϬ ϰϮ

᪵᪶᪤᪶᪬᪵᪶᪬᪭᪤᪼᪬�᪼᪨᪦᪴᪱᪩᪨᪥᪷᪮�᪬᪰Ͳ 
᪸᪱᪴᪯᪤᪾᪬᪤᪵�᪨ᫀ᪱ᪧ᪨᪥᪤�ʹ�᪯᪱᪰᪤᪾᪨-
᪯᪨᪥᪬͘�᪫᪤᪩᪬᪵�ᪧ᪤᪵᪤ᫀ᪻᪬᪵᪼᪬�ᫀ᪤᪴Ͳ 
᪯᪱ᪧ᪦᪨᪰᪬᪮�᪭᪬᪫᫂᪩᪤᪵᪴�᪫᪷�ᪧ᪤᪩᪤᪭Ͳ 
᪩᪬᪴ᪧ᪨᪥᪬᪫�᪯᪬᪩᫂᪩ᪧ᪨᪥᪬᪫͕�᪴᪱᪯�
᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪤᪴᪬᪵�᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�
᪵᪤᫂᪬᪵͗�᪴᪤᪱ᪧ᪨᪰᪱᪥᪴᪬᪩᪬�ᪧ᪤�᪫᪩᪬-
᪵᪨᪥᪴᪬᪩᪬͘

᪫᪤᪩᪬᪵�᪯᫂᪴᪬᪩��᫂ᪧ᪨᪥᪤�᪴ ᪤᪱ᪧ᪨᪰᪱᪥-
᪴᪬᪩᪬�ᪧ᪤�᪫᪩᪬᪵᪨᪥᪴᪬᪩᪬�᪯᪱᪰᪤᪾᪨᪯᪨-
᪥᪬᪵�᪭᪮᪤᪵᪬᪸᪬᪭᪤᪾᪬᪤͘

O᪺�ݔ᪨ᪿ᪴᪪᪨�᪦᪤ᪧ᪤᪩᪪᪱᪯᪱᪫�᪵᪬᪯᪤-
᪺᪮᪨͕�᫂᪱᪮᪱�O᪺�ݕ᪨ᪿ᪴᪪᪨�᪭᪬�᪸᪨Ͳ 
᫂᪬᪵�᪪᪱᪯᪤͘

ᪧ᪤᪩᪬᪰᪤᫂᪤᪩᪫͕�᪴᪱᪯�ᫀ᪨᪶᪴᪬᪮᪫᪤�
᪵᪬᪯᪴᪤᪩᪮᪨�᪤᪴�᪤᪴᪬᪵�᪦᪤᪰᪮᪤᪦᪨-
᪥᪷᪮᪬�ᫀ᪸᪴᪨᪪᪨͕�᪫᪷᪯᪾᪤�᪫᪩᪤᪮᪬᪵�
᪪᪱᪯᪬᪫�᪫᪷�᪦᪤᪩᪤᪩᪮᪨᪥᪫�ᫀ᪸᪴᪨᪵͕�
᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪬᪹᪰᪨᪥᪬᪤᪰�ᫀ ᪸᪴᪨᪵᪫᪤᪰�
᪤᫂᪮᪵᪱͘

᪽᪩᪨᪰�᪷᪭᪩᪨�᪩᪬᪾᪬᪫͕�᪴᪱᪦᪱᪴�ᪧ᪤᪩ᫀ᪨-
᪴᪱᪫�ᫀ᪸᪴᪬᪵�᪦᪤᪶᪰᪱᪮᪨᪥᪤͖�᪤᪩᪤-
᪽᪴᪬᪱᪫�᪱᪴᪬�ᫀ᪨᪶᪴᪬᪮᪬͕�᪩᪫᪹᪩᪤᪫��
;ϭϳϬ͖�ϯϵͿ͕�;ϭϳϲ͕ϰϬͿ�᪴᪱᪯᪨᪮᪪᪨᪾�
᪦᪤᪩᪤᪩᪮᪨᪥᪫�ᫀ᪸᪴᪨᪵͖�ᪧ᪤᪩ᫀ᪨᪴᪱᪫�
ᫀ᪸᪴᪬᪵�᪦᪤᪶᪰᪱᪮᪨᪥᪤͖�

᪩᪬᪾᪬᪫͕�᪴᪱᪯ݕ� = kݔ + b

᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪵�᪼᪨᪯ᪧ᪨᪦͕�᪽᪩᪨᪰�᪼᪨᪦᪩᪬ᪿ᪮᪬᪤�᪩᪫᪹᪩᪤᪫͕�
᪴᪱᪯�᪴᪤᪾�᪷᪸᪴᪱�᪯᪤᪺᪤᪮᪬᪤�᪤ᪧ᪤᪯᪬᪤᪰᪬͕�᪸᪨᫂᪬᪵�᪪᪱᪯᪤᪾��᪼᪨ᪧ᪤᪴᪨-
᪥᪬᪫�ᪧ᪬ᪧ᪬�᪨᪹᪰᪨᪥᪤͘�᪼᪨᪬ᪿ᪮᪨᪥᪤�ᪧ᪤᪩᪤ ᪭᪵᪩᪰᪤᪫͕�᪴᪱᪯�᪵᪬᪯᪤᪺᪮᪨᪵᪤�ᪧ᪤�
᪸᪨᫂᪬᪵�᪪᪱᪯᪤᪵�᪼᪱᪴᪬᪵�᪤᪵᪴᪨᪥᪱᪥᪵�᪭᪤᪩᪼᪬᪴᪬͕�ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪨᪥᪤͕�
᪴᪱᪯᪨᪮᪵᪤᪾�᪵᪶᪤᪶᪬᪵᪶᪬᪭᪤᪼᪬�᪩᪷ᫀ᪱ᪧ᪨᪥᪫�᪭᪱᪴᪨᪮᪤᪾᪬᪤᪵͘�

ሴሲርሷስሾ�ሳሺሸስሴ�ርሯሱሮቀሷስ�ሾርቀሶሱሴሱሾሺ�ሸስሾርሰርሯሱሮስሾ�቉ሽቁሱ

᪤᪩᪤᪽᪴᪬᪱᪫�᪵᪬᪥᪶᪴᪻᪨᪪᪨�᪱᪴᪬�ᫀ᪨᪶᪴᪬᪮᪬͕�᪴᪱᪯᪨᪮᪪᪨�᪦᪤᪩᪮᪨᪥᪷᪮᪬�
ᫀ᪸᪴᪨᪾�᪯᪨᪶᪤ᪧ�᪤᫂᪮᪵᪱�᪬᪹᪰᪨᪥᪤�᪵᫂᪩᪤�ᪧ᪤᪰᪤᪽᪴᪨᪰�᪯᪱᪰᪤᪾᪨᪯᪫᪤᪰͘

᪩᪬᪶᪻᪩᪬᪫͕�᪴᪱᪯�᪵᪬᪯᪤᪺᪮᪨᪵᪤�ᪧ᪤�᪸᪨᫂᪬᪵�᪪᪱᪯᪤᪵��᪼᪱᪴᪬᪵�᪤᪵᪴᪨᪥᪱᪥᪵�
ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤͘
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k= 
1ݕ�ʹ�2ݕ

1ݔ�ʹ�2ݔ
 = ϰϬ�ʹ�ϯϵ
ϭϳϲ�ʹ�ϭϳϬ

 = 1
6

 

1  = ݕ
6

b͕�᪽᪤᪩᪵᪩᪤᪫�;ϭϳϬ͖�ϯϵͿ�ᫀ᪨᪶᪴᪬᪮᪬᪵�᪭᪱᪱᪴ᪧ᪬᪰᪤᪶᪨᪥᪬�᪦᪤᪶᪰᪱᪮᪨᪥᪤᪼᪬�ᪧ᪤�᪩᪬᪲᪱᪩᪱᪫�b͖ + ݔ 
1
6

  ∙ 170 + ď�= 39

ď�с�ϯϵ�ʹ�170
6

  
ď�у�ϯϵ�ʹ�Ϯϴ͘ϯ�с�ϭϬ͘ϳ

1 = ݕ
6
н�ϭϬ͘ϳ ݔ

᪴᪱ᪧ᪨᪵᪤᪾�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪦᪤᪰᪮᪤᪦᪨᪥᪷᪮᪬᪤�᪴᪤᪬᪯᪨�ᫀ᪸᪴᪨᪵᪫᪤᪰�᪤᫂᪮᪵͕᪱�᪯᪤᪼᪬᪰�᪤᪯�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪵�᪩᪤᪸᪤-
᪵᪨᪥᪫�᪤᪺᪰᪬᪷᪼᪰᪮᪬�ᫀ᪸᪴᪬᪫͘��᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨�᪬᪹᪬ᪧ᪤͕᪰�᪫᪷�᪴᪱᪦᪱᪴�᪤᪴᪬᪵�᪦᪤᪰᪮᪤᪦᪨᪥᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�
ᫀ᪸᪴᪬᪵�᪯᪬᪯᪤᪴᪫͕�᪽᪩᪨᪰�᪼᪨᪦᪩᪬ᪿ᪮᪬᪤�ᪧ᪤᪩᪤ᪧ᪦᪬᪰᪱᪫�᪴᪤᪯ᪧ᪨᪰᪤ᪧ�ᪿ᪮᪬᪨᪴᪬᪤�᪭᪤᪩᪼᪬᪴᪬�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵

᪴᪱ᪧ᪨᪵᪤᪾�ᫀ᪨᪶᪴᪬᪮᪨᪥᪬�᪤᪴᪬᪵�᪯᫁᪬ᪧ᪴᪱ᪧ�
᪤᫂᪮᪵᪱�ᫀ᪸᪴᪨᪵᪫᪤͕᪰��᪨᪴᪫᪬�᪾᪩᪮᪤ᪧ᪬᪵�᪪᪴ᪧ᪤᪵�
᪤᫂᪤᪵᪬᪤᪫᪨᪥᪵�᪯᪨᪱᪴᪨�᪾᪩᪮᪤ᪧ᪬᪵�᪪᪴ᪧ᪤͕�᪩᪤᪯-
᪥᪱᪥᪫͕�᪴᪱᪯�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�ᪿ᪮᪬᪨᪴᪬�
ᪧ᪤ᪧ᪨᪥᪬᪫᪬�ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤᪤͘

ݕ

ݔ

᪴᪱ᪧ᪨᪵᪤᪾�ᫀ ᪨᪶᪴᪬᪮᪨᪥᪬᪵�᪰ ᪤ᫀ᪬᪮᪬�ᫀ ᪸᪴᪨᪵᪫᪤᪰�᪤᫂᪮᪵᪱�
᪤᪴᪬᪵͕�᪰᪤ᫀ᪬᪮᪬�᪭᪬�᪦᪤᪥᪰᪨᪷᪮᪬᪤͕�᪫᪷᪯᪾᪤�᪨᪴᪫᪬�᪾᪩᪮᪤-
ᪧ᪬᪵�᪪᪴ᪧ᪤᪵�᪤᫂᪤᪵᪬᪤᪫᪨᪥᪵�᪯᪨᪱᪴᪨�᪾᪩᪮᪤ᪧ᪬᪵�᪪᪴ᪧ᪤͕�
᪩᪤᪯᪥᪱᪫͕�᪴᪱᪯��᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�᪤᪴᪬᪵�᪵᪷᪵᪶᪬�;᪤᪰�
᪪᪱᪯᪬᪨᪴᪬Ϳ�ᪧ᪤ᪧ᪨᪥᪬᪫᪬�ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤͘

ݕ

ݔ
 ᫟᫜᫛᫜᫛᫘᫕᫔͗�᪼᪨᪯ᪧ᪨᪦�᪦᪤᪭᪩᪨᪫᪬᪮᪼᪬�᪦᪤᪩᪨᪾᪰᪱-

᪥᪬᪫�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪵͕᪰�᪴᪱᪯᪨᪮᪬᪾�ᪧ᪤᪦᪩᪨᫂᪯᪤᪴᪨᪥᪤�
ᪧ᪤᪩᪤ᪧ᪦᪬᪰᪱᪫�᪴᪤᪯ᪧ᪨᪰᪤ᪧ�ᪿ᪮᪬᪨᪴᪬᪤�᪭᪤᪩᪼᪬᪴᪬�
;ᪿ᪮᪬᪨᪴᪬᪤͕�᪵᪷᪵᪶᪬᪤�᪫᪷�᪪᪱᪯᪬᪨᪴᪬᪤Ϳ͘

᪴᪱ᪧ᪨᪵᪤᪾�ᫀ᪨᪶᪴᪬᪮᪨᪥᪬�᪤᪴᪬᪵�᪯᫁᪬ᪧ᪴᪱ᪧ�
᪤᫂᪮᪵᪱�ᫀ᪸᪴᪨᪵᪫᪤͕᪰�᪨᪴᪫᪬�᪾᪩᪮᪤ᪧ᪬᪵�᪪᪴ᪧ᪤᪵�
᪤᫂᪤᪵᪬᪤᪫᪨᪥᪵�᪯᪨᪱᪴᪨�᪾᪩᪮᪤ᪧ᪬᪵�᪭᪮᪨᪥᪤͕�᪩᪤᪯-
᪥᪱᪥᪫͕�᪴᪱᪯�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�᪤᪴᪬᪵�ᪿ᪮᪬-
᪨᪴᪬�᪷᪤᪸᪴᪻᪱᪬᪫᪬�ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤͘

᪴᪱ᪧ᪨᪵᪤᪾�ᫀ᪨᪶᪴᪬᪮᪨᪥᪬᪵�᪰᪤ᫀ᪬᪮᪬�ᫀ᪸᪴᪨᪵᪫᪤᪰�᪤᫂Ͳ 
᪮᪵᪱�᪤᪴᪬᪵�᪰᪤ᫀ᪬᪮᪬�᪭᪬�᪦᪤᪥᪰᪨᪷᪮᪬᪤͕�᪫᪷᪯᪾᪤�᪨᪴᪫᪬�
᪾᪩᪮᪤ᪧ᪬᪵�᪪᪴ᪧ᪤᪵�᪤᫂᪤᪵᪬᪤᪫᪨᪥᪵�᪯᪨᪱᪴᪨�᪾᪩᪮᪤ᪧ᪬᪵�
᪭᪮᪨᪥᪤͕�᪩᪤᪯᪥᪱᪫͕�᪴᪱᪯�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�᪤᪴᪬᪵�
᪵᪷᪵᪶᪬�;᪤᪰�᪪᪱᪯᪬᪨᪴᪬Ϳ�᪷᪤᪸᪴᪻᪱᪬᪫᪬�ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨-
᪮᪤᪾᪬᪤͘

᪦᪤᪦ᪿ᪴᪨᪮᪨᪥᪤
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ݕ

12

8

4

0
0 10 40 60 80 120 ݔ
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᪤᪺᪰᪬᪷᪼᪰᪮�᪼᪨᪯᪫᫂᪩᪨᪩᪤᪼᪬�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�
᪤᪴�᪤᪵᪴᪨᪥᪱᪥᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪤͕�᪴᪤ᪧ᪦᪤᪰�ᫀ᪨᪶᪴᪬-
᪮᪨᪥᪬�᪦᪤᪥᪰᪨᪷᪮᪬᪤�᪵᪤᪭᪱᪱᪴ᪧ᪬᪰᪤᪶᪱�᪵᪬᪥-
᪶᪴᪻᪨᪪᪨͖

6

ݕ

ݔ

4

2

0
0 2 4 6 8

᪤᪴᪤ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤

᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪵᪬᪥᪶᪴᪻᪨᪪᪨�᪦᪤ᪧ᪤᪶᪤᪰᪬᪵�᪼᪨᪯ᪧ᪨᪦͕�᪯᪤Ͳ 
᪫᪬�᪤᪺ᫀ᪨᪴᪤�᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�᪦᪴᪤᪸᪬᪭᪬᪫᪤᪤�᪼᪨᪵᪤ᪿ᪮᪨᪥᪨Ͳ 
᪮᪬͖�᪤᪺᪰᪬᪷᪼᪰᪮�᪼᪨᪯᪫᫂᪩᪨᪩᪤᪼᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪵�᪼᪱᪴᪬᪵�
᪤᪴᪬᪵�᪤᪴᪬᪵�ᫀ᪸᪴᪬᪩᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤�;᪤᪴᪬᪵�᪭᪩᪤ᪧ᪴᪤-
᪶᪷᪮᪬�ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪨᪥᪤Ϳ͕�᪴᪤ᪧ᪦᪤᪰�᪦᪴᪤᪸᪬᪭᪵�᪤᪹᪩᪵�
᪲᪤᪴᪤᪥᪱᪮᪤᪵�᪸᪱᪴᪯᪤͖

ݕ

8
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4

2

0
0 2 4 6 8 ݔ

᪲᪤᪰ᪧ᪨᪯᪬᪬᪵�᪲᪨᪴᪬᪱ᪧ᪼᪬͕�ᪧ᪤᪯᪭᪩᪬ᪧ᪴ᪧ᪤�ᪧ᪤�
᫂᪼᪬᪴᪤ᪧ�᪶᪨᪮᪨᪩᪬᪪᪬᪨᪥᪬᪫�᪦᪩᪨᪵᪯᪱ᪧ᪤�᪵᪬᪶᪻᪩᪤�
᪭᪮᪤᪵᪶᪨᪴᪬͘

�� ᪴᪤�᪤᪴᪬᪵�᪭᪮᪤᪵᪶᪨᪴᪬͍�ͣ᪭᪮᪤᪵᪶᪨᪴᪬͞�
ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪥᪤�᪮᪤᪫᪬᪷᪰᪴᪬�᪵᪬᪶᪻᪩᪬᪵᪦᪤᪰͘�
᪬᪰᪦᪮᪬᪵᪷᪴᪤ᪧ�ͣĐůƵƐƚĞƌ͕͞�᪴᪤᪾�᪰᪬᪼᪰᪤᪩᪵͗�
ͣ᪫᪤᪩᪯᪱᪻᪴᪤͕�ᪧ᪤᪦᪴᪱᪩᪨᪥᪤͕͞�ͣ᪭᪱᪰᪤͘͞

᪴᪱ᪧ᪨᪵᪤᪾�ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪰᪤ᫀ᪬᪮᪬�
᪤᪴᪬᪵�ᪧ᪤᫃᪦᪷᪸᪨᪥᪷᪮᪬͕�᪩᪤᪯᪥᪱᪥᪫͕�᪴᪱᪯�᪯᪱᪾᪨-
᪯᪷᪮᪬᪤�᪭᪮᪤᪵᪶᪨᪴᪬͘
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ϭ͘� ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨�᪯᪱᪾᪨᪯᪷᪮᪬�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪬ᪧ᪤᪰�᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨͕�ᪧ᪤᪤᫂᪤᪵᪬᪤᪫᪨᪫�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�
᪭᪱᪴᪨᪮᪤᪾᪬᪤͗�ᪧ᪤ᪧ᪨᪥᪬᪫᪬᪤�᪫᪷�᪷᪤᪸᪴᪻᪱᪬᪫᪬͍�ᪿ᪮᪬᪨᪴᪬�᪫᪷�᪵᪷᪵᪶᪬͍�᪴᪱᪯᪨᪮�ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨᪤�᪤᪯᪱᪩᪤᪴ᪧ-
᪰᪬᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪬͍�᪲᪤᪵᪷᫂᪬�ᪧ᪤᪤᪵᪤᪥᪷᪫᪨᪫͘
᪤Ϳ ᪥Ϳ

ݕ

ݔ

ݕ

ݔ
᪦Ϳ ᪧͿ

ݕ

ݔ

ݕ

ݔ

Ϯ͘� ᪾᫂᪴᪬᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪹᪷᪮᪨᪥᪬͕�᪴᪱᪯᪨᪮᪬᪾�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪯᪤�᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤᪵᪤�ᪧ᪤�᪸᪬᪪᪬᪭᪤᪼᪬�᪯᪬᪬᪺᪨᪵͘

᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤ 4 5 6 7 7 8 8 9 9 10
᪸᪬᪪᪬᪭᪤ 3 4 4 5 4 6 7 7 8 9

�� ᪦᪤ᪧ᪤᪬᪶᪤᪰᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪵᪤᪭᪱᪱᪴ᪧ᪬᪰᪤᪶᪱�᪵᪬᪥᪶᪴᪻᪨᪪᪨͘
�� ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪯᪤᪫᪨᪯᪤᪶᪬᪭᪬᪵᪤�ᪧ᪤�᪸᪬᪪᪬᪭᪬᪵�᪹᪷᪮᪨᪥᪵�᪼᪱᪴᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪤͕�᪫᪷�᪤᪴᪬᪵͕�

᪴᪱᪦᪱᪴᪬͍

ϯ͘� ᪯᪱᪾᪨᪯᪷᪮᪬�᪾᫂᪴᪬᪮᪬�᪤᪵᪤᫂᪤᪩᪵�᪤᪩᪤᪴᪬᪷᪮�᪼᪨᪯᪫᫂᪩᪨᪩᪨᪥᪵᪤�ᪧ᪤�᪯ᪿ᪺᪱᪮᪬᪵�᪤᪵᪤᪭᪵�᪼᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪵᪴͘

ƃŲŷŲƂƑźƊſŶųź

᪯ᪿ᪺᪱᪮᪬᪵�᪤᪵᪤᪭᪬

᪤᪩᪤᪴᪬᪬᪵�
᪼᪨᪯᪫᫂᪩᪨᪩᪨᪥᪬᪵�
᪴᪤᪱ᪧ᪨᪰᪱᪥᪤
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�� ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪤᪩᪤᪴᪬᪨᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰᪬�᪲᪴᪱-
᪾᪨᪶᪰᪬�᪯᪱ᪧ᪬᪵�᪫᪬᪫᪱᪨᪷᪮�᪤᪵᪤᪭᪱᪥᪴᪬᪩�
᫃᪦᪷᪸᪪᪨͖

�� ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪤᪩᪤᪴᪬᪬᪵�
᪼᪨᪯᪫᫂᪩᪨᪩᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪵᪤�ᪧ᪤�
᪯ᪿ᪺᪱᪮᪬᪵�᪤᪵᪤᪭᪵�᪼᪱᪴᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪤͕�
᪫᪷�᪤᪴᪬᪵͕�᪴᪱᪦᪱᪴᪬͍�

�� ᪬᪲᪱᪩᪨᪫�᪴᪱᪯᪨᪮᪬᪯᪨�᪯᪬᪵᪤ᪧ᪤᪦᪨᪥᪬᪵�
ᫀ᪸᪴᪨͘
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ϰ͘� ᪹᪩᪨᪯᪱᪫�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪮᪬�᪦᪴᪤᪸᪬᪭᪬ᪧ᪤᪰�᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨͕�᪤᪺ᫀ᪨᪴᪨᪫�᪴᪤�᪶᪬᪲᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪤᪤�᪾᪩᪮᪤ᪧ᪨᪥᪵�
᪼᪱᪴᪬᪵͍

�� ᪦᪤ᪧ᪤᪬᪶᪤᪰᪨᪫�᪦᪴᪤᪸᪬᪭᪬�᪴᪩᪨᪷᪮᪼᪬͕�᪫᪩᪤᪮᪬᪵�᪪᪱᪯᪬᪫�᪦᪤᪤᪩᪮᪨᪫�᪯᪬᪵᪤ᪧ᪤᪦᪨᪥᪬᪵�ᫀ᪸᪴᪨�ᪧ᪤�ᪧ᪤ᫀ᪨᪴᪨᪫�
ᫀ᪸᪴᪬᪵�᪦᪤᪶᪰᪱᪮᪨᪥᪤͖

�� ᫀ᪸᪴᪬᪵�᪦᪤᪶᪰᪱᪮᪨᪥᪬᪵�ᪧ᪤ᫀ᪨᪴᪬᪵�᪼᪨ᪧ᪨᪦͕�ᪧ᪤ᫀ᪨᪴᪨᪫�᪴᪱᪦᪱᪴�ᪧ᪤�᪴᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪼᪨᪬ᪿ᪮᪨᪥᪤�
᪼᪨᪯ᪧ᪨᪦᪬�ᫀ᪨᪶᪴᪬᪮᪬᪵�᪤ᪧ᪦᪬᪮᪬᪵�᪲᪴᪱᪦᪰᪱᪪᪬᪴᪨᪥᪤͍

᪤Ϳ ᪥Ϳ
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᪦Ϳ ᪧͿ
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4

2

0

ϱ͘� ᪾᫂᪴᪬᪮᪼᪬�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪭᪬᪰᪱᪫᪨᪤᪶᪴᪼᪬�᪦᪤᪻᪬ᪧ᪷᪮᪬�᪥᪬᪮᪨᪫᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤�ᪧ᪤�᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤͘�᪼᪨-
᪤ᪧ᪦᪬᪰᪨᪫�᪯᪱᪾᪨᪯᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪫�ᫀ᪨᪶᪴᪬᪮᪱᪩᪤᪰᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤͘�ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪤᪩᪼᪬᪴᪬�
᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤᪵᪤�ᪧ᪤�᪦᪤᪻᪬ᪧ᪷᪮᪬�᪥᪬᪮᪨᪫᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪵�᪼᪱᪴᪬᪵͘�;᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪸᪤-
᪴᪨᫄᪰᪨᪬᪶᪨᪥᪬᪫Ϳ͘

᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤�;&ϬͿ ᪦᪤᪻᪬ᪧ᪷᪮᪬�᪥᪬᪮᪨᪫᪨᪥᪬

40 120
45 100
50 125
55 105
60 90
65 105
80 60
85 55
90 60
95 50

ƃŲŷŲƂƑźƊſŶųź
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ƃŲŷŲƂƑźƊſŶųź

ϲ͘� ᪧ᪬᪤᪦᪴᪤᪯᪤᪪᪨ᫀ�ݔ� ᪤᪴᪯᪱᪤ᪧ᪦᪨᪵᪰�ᫀ ᪮᪨᪥᪵͕�ᪧ ᪤ᫀ᪻᪨᪥᪷᪮᪬�ϮϬϬϬ�ᫀ ᪮᪬ᪧ᪤᪰��ϮϬϭϮ�ᫀ ᪮᪤᪯ᪧ᪨͕�᫂᪱᪮ᫀ᪱�ݕ� ᪤᪴᪯᪱᪤ᪧͲ 
᪦᪨᪵᪰�᪦᪤᪪᪬᪵�᪸᪤᪵᪵�᪮᪤᪴᪨᪥᪼᪬͘

��

4

ݕ

ݔ

2
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᪦᪤᪯᪱᪫᪩᪤᪮᪨᪫�᪴᪤�᪦᪤᪵᪰᫂᪩᪤᪩᪨᪥᪤᪤�ϮϬϭϮ�ᪧ᪤�ϮϬϬϮ�ᫀ᪮᪨᪥᪬᪵�᪦᪤᪪᪬᪵�᪸᪤᪵᪨᪥᪵�᪼᪱᪴᪬᪵͍�᪲᪤᪵᪷᫂᪬�ᪧ᪤᪤᪯᪴᪦-
᪩᪤᪮᪨᪫�᪯᪨᪤᪵᪨ᪧ᪤᪯ᪧ᪨�᪵᪬᪪᪷᪵᪶᪬᪫͖

�� ᪫᪷�᪸᪤᪵᪬᪵�᪯᪤᪶᪨᪥᪤�᪦᪤᪦ᪿ᪴᪨᪮ᪧ᪤�᪤᪺᪰᪬᪷᪼᪰᪮᪬�ᫀ᪨᪵᪬᪫͕�᪦᪤᪯᪱᪫᪹᪩᪬᪫�᪩᪤᪴᪤᪷ᪧ᪬͕�᪴᪤�᪼᪨᪬ᪿ᪮᪨᪥᪤�᪬᪵᪻᪱�
᪦᪤᪪᪬᪵�᪸᪤᪵᪬�ϮϬϮϱ�ᫀ᪨᪮᪵͍�ϮϬϯϬ�ᫀ᪨᪮᪵͍
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�����᫡᫤᫖᫔᫠᫚᫡᫟᫜᫞᫘᫕᫜᫔᫠᫜�᫥᫜᫲᫬᫜᫤᫜᫥�᫮᫲᫤᫜᫞᫜

᪱᪴᪦᪤᪰᪪᪱᪯᪬᪮᪨᪥᪬᪤᪰᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬�᪦᪩᪤ᪿ᪮᪨᪩᪵�᪼᪨᪵᪤ᪿ᪮᪨᪥᪮᪱᪥᪤᪵�ᫀ᪤᪴᪯᪱᪩᪤ᪧ᪦᪬᪰᪱᪫�᪼᪨᪵᪤᪥᪤᪯᪬-
᪵᪱᪥᪨᪥᪬�᪱᪴�᪫᪩᪬᪵᪨᪥᪴᪬᪩�᪯᪱᪰᪤᪾᪨᪯᪵�᪼᪱᪴᪬᪵͘

ľĺĽŅŊĺ��� 

᪾᫂᪴᪬᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬᪤��᪭᪩᪮᪨᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬͕�᪴᪱᪯᪨᪮᪬᪾�᪨᫂᪨᪥᪱ᪧ᪤�᪦᪱᪦᪱᪨᪥᪬᪵᪤�ᪧ᪤�᪥᪬᫁᪨᪥᪬᪵�᪵᪤᪻᪩᪤᪴᪨᪮�
᪵᪤᪵᪯᪨᪮᪵͘

᪾᫂᪴᪬᪮᪬᪫�ᪧ᪤᪱᪴᪦᪤᪰᪬᪪᪨᪥᪷᪮᪬᪤��᪫᪩᪬᪵᪨᪥᪴᪬᪩᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬͖

᪭᪩᪮᪨᪩᪬᪵�᪼᪨ᪧ᪨᪦᪤ᪧ�᪵᪷᪴ᪧ᪤᪫�ᪧ᪤᪨ᪧ᪦᪬᪰᪤᪫͕�᪴᪱᪯᪨᪮᪬�᪷᪸᪴᪱�᪯᪵ᫀ᪱᪱᪰ᪧ᪤᪫�᪦᪱᪦᪱᪨᪥᪵�ᪧ᪤�᪥᪬᫁᪨᪥᪵͗�ᪿ᪴᪨͕�
ᫀ᪻᪤᪮᪬�᪫᪷�᪰᪤᪶᪷᪴᪤᪮᪷᪴᪬�ᫀ᪩᪨᪰᪬͘�᪯᪭᪩᪮᪨᪩᪤᪵᪴�᪵᪷᪴ᪧ᪤͕�᪤᪵᪨᪩᪨͕�᪼᪨ᪧ᪤᪴᪨᪥᪬᪫᪬�᪤᪰᪤᪮᪬᪪᪬᪵�᪦᪤᪭᪨᪫᪨᪥᪤͘

᪵᪤᪵᪯᪮᪬᪵�᪵᪤᫂᪨᪱᪥᪤

ᪿ᪴᪨ ᫀ᪻᪤᪮᪬ ᪰᪤᪶᪷᪴᪤᪮᪷᪴᪬�ᫀ᪩᪨᪰᪬ ᪵᪷᪮

᪵᪹
᪨᪵

᪬ ᪦᪱᪦᪱᪨᪥᪬ 24 36 40 100

᪥᪬᫁᪨᪥᪬ 20 30 50 100

᪵᪷᪮ 44 36 90 200

ቇቋሽስሷስ�Eϭ͘

᪾᫂᪴᪬᪮᪬�ϭͲ᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪽᪩᪨᪰�᪼᪨᪦᪩᪬ᪿ᪮᪬᪤�᪦᪤᪩᪤᪭᪨᪫᪱᪫�᪸᪤᪴ᪧ᪱᪥᪬᪫᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬��
;᪯᪱᪰᪤᪾᪨᪯᪬᪵�᪼᪨᪸᪤᪴ᪧ᪨᪥᪬᪫�᪵᪤᪨᪴᪫᪱�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪵᪫᪤᪰Ϳ͖�᪤᪵᪨᪩᪨�ᫀ᪤᪴᪯᪱᪩᪤ᪧ᪦᪬᪰᪱᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�
᪲᪴᪱᪾᪨᪶᪰᪬᪵�᪵᪤᫂᪬᪫͘

᪵᪤᪵᪯᪮᪬᪵�᪵᪤᫂᪨᪱᪥᪤

ᪿ᪴᪨ ᫀ᪻᪤᪮᪬ ᪰᪤᪶᪷᪴᪤᪮᪷᪴᪬�ᫀ᪩᪨᪰᪬ ᪵᪷᪮

᪵᪹
᪨᪵

᪬ ᪦᪱᪦᪱᪨᪥᪬ 12% 18% 20% 50%

᪥᪬᫁᪨᪥᪬ 10% 15% 25% 50%

᪵᪷᪮ 22% 33% 45% 100%

ቇቋሽስሷስ��EϮ͘
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ϭ͘� ᪾᫂᪱᪩᪨᪮᪫᪤�᪯᪱᪻᪩᪤᪷᪴᪮�᫃᪦᪷᪸᪼᪬�᪻᪱᪩᪨᪮�᪤ᪧ᪤᪯᪬᪤᪵᪰�᫄᪻᪤᪩᪵�ᪿ᪤᪺᪮᪬͕�᪭᪤᪶᪤�᪤᪰�᪽᪬᪶᪬͘�᪱᪴᪦᪤᪰᪪᪱᪯᪬᪮᪨-
᪥᪬᪤᪰᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬�᪦᪩᪬᪽᪩᪨᪰᪨᪥᪵�᪴᪤᪯ᪧ᪨᪰�᪤ᪧ᪤᪯᪬᪤᪵᪰�᪻᪤᪩᪵�᪫᪬᪫᪱᪨᪷᪮᪬�᪵᪤᫂᪨᪱᪥᪤͘�᪤᪯�᪾᫂᪴᪬᪮᪬᪵��
᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪼᪨᪤ᪧ᪦᪬᪰᪨᪫�᪸᪤᪴ᪧ᪱᪥᪬᪫᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬͕�᪤᪵᪨᪩᪨͕�ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪨᪫�᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤��
᪲᪴᪱᪾᪨᪶᪰᪬᪵�᪵᪤᫂᪬᪫͖�ᪧ᪤᪤᪯᪴᪦᪩᪤᪮᪨᪫�᪲᪴᪱᪾᪨᪶᪰᪬�᪯᪨᪤᪫᪨ᪧ᪤᪯ᪧ᪨�᪵᪬᪪᪷᪵᪶᪬᪫͘

᪵᪤᫂᪨᪱᪥᪤
᪭᪤᪶᪤ ᪿ᪤᪺᪮᪬ ᪽᪬᪶᪬ ᪵᪷᪮

᪵᪹
᪨᪵

᪬ ᪯ᪧ᪨ᪧ᪴᪱᪥᪬᪫᪬ 50 20 10
᪯᪤᪯᪴᪱᪥᪬᪫᪬ 45 15 10

᪵᪷᪮

Ϯ͘� ᪽᪤᪤᪶᪤᪴᪨᪫�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤͕�᪴ ᪬᪵᪬�᪻ ᪷᪴᪨᪥᪤�᪷ ᪽᪴᪨᪩᪰᪬᪤᪫�᪫᪹᪩᪨᪵᪰�᪫᪤᪰᪤᪶᪱᪮᪨᪥᪵͗�᪸ ᪬᪮᪯᪨᪥᪬᪵͕�᪵ ᪨᪴᪬᪤᪮᪨᪥᪬᪵�
᪫᪷�᪤᪰᪬᪯᪤᪾᪬᪨᪥᪬᪵͘�ᪧ ᪤᪤᪱᪴᪦᪤᪰᪬᪪᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪾᫂᪴᪬᪮᪼᪬�ᪧ ᪤�ᫀ ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪨᪫�᪼ ᪨ᪧ᪨᪦᪨᪥᪬᪵�᪬᪶᪰᪨᪴᪲᪨-
᪴᪨᪶᪤᪾᪬᪤�;ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪨᪫�᪾᫂᪴᪬᪮᪬͕�᪴᪱᪯᪨᪮᪼᪬᪾�᪯᪱᪾᪨᪯᪷᪮᪬�᪬᪹᪰᪨᪥᪤�᪲᪴᪱᪾᪨᪶᪷᪰᪮᪬�᪦᪤᪰᪤ᫀ᪬᪮᪨᪥᪤Ϳ͘

᪵᪤᫂᪨᪱᪥᪤
᪭᪤᪶᪤ ᪿ᪤᪺᪮᪬ ᪽᪬᪶᪬ ᪵᪷᪮

᪵᪹
᪨᪵

᪬ ᪯ᪧ᪨ᪧ᪴᪱᪥᪬᪫᪬ 40 20 15
᪯᪤᪯᪴᪱᪥᪬᪫᪬ 80 20 25

᪵᪷᪮

ϯ͘� ᪽᪤᪤᪶᪤᪴᪨᪫�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤͕�᪴ ᪱᪯᪨᪮᪬�᪵ ᪱᪾᪬᪤᪮᪷᪴᪬�᪹ ᪵᪨᪮᪬�᪯᪵ᫀ᪱᪱᪰᪫�᪯᪨᪶᪤ᪧ�᪫᪹᪩᪨᪵᪰�᪫᪤᪰᪤᪶᪱᪮᪨᪥᪵͘�᪼ ᪨-
᪤᪽᪴᪬᪨᪫�ϯ�᪵᪱᪾᪬᪤᪮᪷᪴᪬�᪹᪵᪨᪮᪬͕�᪼᪨᪤᪦᪴᪱᪩᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬͕�ᪧ᪤᪤᪱᪴᪦᪤᪰᪬᪪᪨᪫�᪾᫂᪴᪬᪮᪼᪬�ᪧ᪤�ᫀ᪤᪴᪯᪱᪤ᪧͲ 
᪦᪬᪰᪨᪫�᪼᪨ᪧ᪨᪦᪨᪥᪬᪵�᪬᪶᪰᪨᪴᪲᪴᪨᪶᪤᪾᪬᪤͘

᪵᪱᪾᪬᪤᪮᪷᪴᪬�᪹᪵᪨᪮᪬
᪵᪷᪮

᪵᪹
᪨᪵

᪬ ᪦᪱᪦᪱᪨᪥᪬
᪥᪬᫁᪨᪥᪬
᪵᪷᪮

�᫖᫔᫟᫡᫰᫙᫘᫙᫔͗�᪼᪨᪦᪬ᪿ᪮᪬᪤᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪱᪫͕�᪤᪵᪨᪩᪨͕� 
᪵᪩᪨᪶᪨᪥᪬᪤᪰᪬�ᪧ᪬᪤᪦᪴᪤᪯᪬᪵�᪵᪤᫂᪬᪫�ᪧ᪤�᪼᪨᪤ᪧ᪤᪴᪱᪫�᪦᪴᪤᪸᪬᪭᪷᪮᪤ᪧ᪤᪾͘

ϰ͘� ᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪯᪤�᪭᪱᪮᪨᫃᪼᪬�᪽᪤᪤᪶᪤᪴᪨᪵�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤�᪭᪩᪬᪴᪤᪼᪬�᪴᪤᪯ᪧ᪨᪰�᪵᪤᪤᪫᪵�᫂᪤᫃᪴᪤᪩᪨᪰�᪵᪤᪼᪬᪰᪤᪱�ᪧ᪤᪩᪤-
᪮᪨᪥᪤᪪᪨͍�᪱᪴᪦᪤᪰᪪᪱᪯᪬᪮᪨᪥᪬᪤᪰᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬᪤��᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬͘�
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᪵᪤᪤᪫᪨᪥᪬

ф�ϭͲ᪪᪨ ϭͲϮ�᪵᪤᪤᪫᪬ ϯͲϰ�᪵᪤᪤᪫᪬ ϱͲϲ�᪵᪤᪤᪫᪬ ϲͲ᪪᪨�᪯᪨᪶᪬ ᪵᪷᪮

᪭�
᪮

�᪤
�᪵
᪬�

s/ 18 53 45 20 6 142

s// 21 48 42 27 12 150

s/// 17 46 65 57 15 200

᪵᪷᪮� 56 147 152 104 33 492

᪦᪤᪤᪤᪰᪤᪮᪬᪪᪨᪫�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬͖��᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪼᪨᪹᪯᪰᪬᪫�᪾᫂᪴᪬᪮᪬͕�᪴᪱᪯᪨᪮᪼᪬᪾�
᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤�᪬᪹᪰᪨᪥᪤�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪮᪬�᪲᪴᪱᪾᪨᪶᪰᪨᪥᪬᪫�ᪧ᪤�᪷᪲᪤᪵᪷᫂᪨᪫�᪭᪬᪫᫂᪩᪨᪥᪵͗

�� ᪵᪷᪮�᪴᪤᪯ᪧ᪨᪰᪬�᪯᪵ᫀ᪱᪤᪩᪮᪨�᪦᪤᪯᪱᪬᪭᪬᪫᫂᪤͍�᪴᪤᪯ᪧ᪨᪰᪬�᪯᪨Ͳϴ�᪭᪮᪤᪵᪨᪮᪬͍

�� ᪯᪵ᫀ᪱᪤᪩᪮᪨᪫᪤�᪵᪤᪨᪴᪫᪱�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪯᪨Ͳϳ�᪭᪮᪤᪵᪨᪮᪨᪥᪬͍

�� ᪵᪤᪨᪴᪫᪱�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬᪵�᪴᪤�᪲᪴᪱᪾᪨᪶᪰᪬�᪷᪫᪯᪱᪥᪵�ᪧ᪤᪩᪤᪮᪨᪥᪨᪥᪬᪵�᪼᪨᪵᪷᪴᪮᪨᪥᪤᪵�ϱͲϲ�᪵᪤᪤᪫᪵͍�᪤᪺᪰᪬᪼-
᪷᪰᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪬ᪧ᪤͕᪰�᪴᪤�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪯᪨Ͳϴ�᪭᪮᪤᪵᪨᪮᪨᪥᪬͍�

�� ᪯᪵ᫀ᪱᪤᪩᪮᪨᪫᪤�᪵᪤᪨᪴᪫᪱�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪬͕�᪴᪱᪯᪮᪨᪥᪬᪾�
᪵᪤᪼᪬᪰᪤᪱�ᪧ᪤᪩᪤᪮᪨᪥᪬᪵�᪼᪨᪵᪷᪴᪮᪨᪥᪤᪵�᪷᪫᪯᪱᪥᪨᪰�ϯͲϰ�᪵᪤᪤᪫᪵�ᪧ᪤�᪤᪴᪬᪤᪰�᪯᪨Ͳϲ�᪭᪮᪤᪵᪼᪬͍

�� ᪯᪵ᫀ᪱᪤᪩᪮᪨᪫᪤�᪵᪤᪨᪴᪫᪱�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪬͕�᪴᪱᪯᪮᪨᪥᪬᪾�
᪵᪤᪼᪬᪰᪤᪱�ᪧ᪤᪩᪤᪮᪨᪥᪬᪵�᪼᪨᪵᪷᪴᪮᪨᪥᪤᪵�᪷᪫᪯᪱᪥᪨᪰�ϭͲϮ�᪵᪤᪤᪫᪵�ᪧ᪤�᪤᪴᪬᪤᪰�᪯᪨Ͳϲ�ᪧ᪤�᪯᪨Ͳϳ�᪭᪮᪤᪵᪨᪥᪼᪬͍

�� ᪯᪵ᫀ᪱᪤᪩᪮᪨᪫᪤�᪵᪤᪨᪴᪫᪱�᪴᪤᪱ᪧ᪨᪰᪱᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪬͕�᪴᪱᪯᪮᪨᪥᪬᪾�
᪵᪤᪼᪬᪰᪤᪱�ᪧ᪤᪩᪤᪮᪨᪥᪬᪵�᪼᪨᪵᪷᪴᪮᪨᪥᪤᪵�᪷᪫᪯᪱᪥᪨᪰�ϲ�᪵᪤᪤᪫᪪᪨�᪯᪨᪶᪵�ᪧ᪤�᪤᪴᪬᪤᪰�᪯᪨Ͳϴ�᪭᪮᪤᪵᪼᪬͍

�� ᫁᪨᪼᪯᪤᪴᪬᪶᪬᪤�᪫᪷�᪯᪾ᪧ᪤᪴᪬�᪼᪨᪯ᪧ᪨᪦᪬�ᫀ᪬᪰᪤ᪧ᪤ᪧ᪨᪥᪤͗�ͣ᪬᪯�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤͕�᪴᪱᪯᪮᪨᪥᪬᪾�
᪵᪤᪼᪬᪰᪤᪱�ᪧ᪤᪩᪤᪮᪨᪥᪤᪪᪨�᫂᪤᫃᪴᪤᪩᪨᪰�ϱͲϲ�᪵᪤᪤᪫᪵͕�᪷᪸᪴᪱�᪯᪨᪶᪬᪤͕�᪩᪬ᪧ᪴᪨�᪯᪵ᫀ᪱᪤᪩᪮᪨᪨᪥᪬᪵᪤͕�᪴᪱᪯᪮᪨᪥᪬᪾�
ϭͲϮ�᪵᪤᪤᪫᪵�᪷᪫᪯᪱᪥᪨᪰�᪵᪤᪼᪬᪰᪤᪱�ᪧ᪤᪩᪤᪮᪨᪥᪬᪵�᪯᪱᪯᪪᪤ᪧ᪨᪥᪤᪵͘͞

ϱ͘� ᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪯᪤�᪭᪱᪮᪨᫃᪼᪬�᪽᪤᪤᪶᪤᪴᪨᪵�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪤͕�᪴᪤᪵�᪤᪰᪬᫁᪨᪥ᪧ᪰᪨᪰�᪷᪲᪬᪴᪤᪶᪨᪵᪱᪥᪤᪵͗�᪫᫂᪬᪮᪤᪯᪷᪴᪨-
᪥᪬᪫�᪵᪴᪬᪤᪮᪵͕�᪾᪬᪦᪨᪥᪬᪫�᪵᪴᪬᪤᪮᪵�᪫᪷�᪸᪬᪦᪷᪷᪴᪮�᪵᪴᪬᪤᪮᪵͘�᪱᪴᪦᪤᪰᪪᪱᪯᪬᪮᪨᪥᪬᪤᪰᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬-
᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬͘�

᪫᫂᪬᪮᪤᪯᪷᪴᪨᪥᪬� ᪾᪬᪦᪨᪥᪬� ᪸᪬᪦᪷᪷᪴᪮᪬�
᪵᪴᪬᪤᪮᪬� ᪵᪷᪮�

᪥᪬᫁᪨᪥᪬ 19 24 9 52

᪦᪱᪦᪱᪨᪥᪬ 12 15 26 53

᪵᪷᪮ 31 39 35 105

᪦᪤᪤᪤᪰᪤᪮᪬᪪᪨᪫�᪦᪤᪯ ᪭᪱᪬᪫᫂᪩᪬᪵�᪼᪨ᪧ᪨᪦᪨᪥᪬͖��᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪼᪨᪹᪯᪰᪬᪫�᪾᫂᪴᪬᪮᪬͕�᪴᪱᪯᪨᪮᪼᪬᪾�
᪬᪸᪰᪱᪴᪯᪤᪾᪬᪤�᪬᪹᪰᪨᪥᪤�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪮᪬�᪲᪴᪱᪾᪨᪶᪰᪨᪥᪬᪫�ᪧ᪤�᪷᪲᪤᪵᪷᫂᪨᪫�᪭᪬᪫᫂᪩᪨᪥᪵͗
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�� ᪵᪷᪮�᪴᪤᪯ᪧ᪨᪰᪬�᪵᪶᪷ᪧ᪨᪶᪰᪬�᪦᪤᪯᪱᪬᪭᪬᪫᫂᪤͍�

�� ᪦᪤᪯ ᪭᪱᪬᪫᪷᫂᪮᪬�᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪦᪱᪦᪱᪨᪥᪬͕�᪴᪱᪯᪮᪨᪥᪬᪾�᪷᪲᪬᪴᪤᪶᪨-
᪵᪱᪥᪤᪵�᪤᪰᪬᫁᪨᪥᪨᪰�᪸᪬᪦᪷᪷᪴᪮�᪵᪴᪬᪤᪮᪵͍

�� ᪦᪤᪯ ᪭᪱᪬᪫᪷᫂᪮᪬�᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪥᪬᫁᪨᪥᪬͕�᪴᪱᪯᪮᪨᪥᪬᪾�᪷᪲᪬᪴᪤᪶᪨᪵᪱-
᪥᪤᪵�᪤᪰᪬᫁᪨᪥᪨᪰�᪫᫂᪬᪮᪤᪯᪷᪴᪨᪥᪬᪫�᪵᪴᪬᪤᪮᪵͍

�� ᪦᪤᪯ ᪭᪱᪬᪫᪷᫂᪮᪬�᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪬᪵�᪴᪤᪯ᪧ᪨᪰�᪲᪴᪱᪾᪨᪶᪵᪰�᪼᪨᪤ᪧ᪦᪨᪰᪨᪰�᪵᪶᪷ᪧ᪨᪶᪰᪨᪥᪬͕�᪴᪱᪯᪮᪨᪥᪬᪾�᪷᪲᪬᪴᪤-
᪶᪨᪵᪱᪥᪤᪵�᪤᪰᪬᫁᪨᪥᪨᪰�᪾᪬᪦᪨᪥᪬᪫�᪵᪴᪬᪤᪮᪵͍

�� ᪦᪤᪯ ᪭᪱᪬᪫᪷᫂᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪦᪤᪤ ᪭᪴᪩᪬᪨᪫�᪴᪤᪯ᪧ᪨᪰᪬�᪲᪴᪱᪾᪨᪶᪰᪬᪫�᪯᪨᪶�᪦᪱᪦᪵᪱�
᪯᪵ᫀ᪵᪱᪱᪰�᪸᪬᪦᪷᪷᪴᪮᪬�᪵᪴᪬᪤᪮᪬�᪩᪬ᪧ᪴᪨�᪾᪬᪦᪨᪥᪬᪫�᪵᪴᪬᪤᪮᪬͍

�� ᪧ᪤᪵᪩᪬᪫�ᪧ᪤᪯᪤᪶᪨᪥᪬᪫᪬�᪭᪬᪫᫂᪩᪨᪥᪬�ᪧ᪤�᪷᪲᪤᪵᪷᫂᪨᪫͘

ϲ͘� ᪧ᪤᪤᪱᪴᪦᪤᪰᪬᪪᪨᪫�᪭᪩᪮᪨᪩᪤�᪫᪹᪩᪨᪰᪫᪩᪬᪵�᪵ ᪬᪤᪶᪰᪨᪴᪨᪵᪱�᪫᪨᪯᪨᪥᪪᪨�ᪧ ᪤�ᫀ ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪨᪫�᪱ ᪴᪦᪤᪰᪪᪱᪯᪬᪮᪨᪥᪬-
᪤᪰᪬�᪵᪬᫂᪼᪬᪴᪬᪵�᪾᫂᪴᪬᪮᪬᪵�᪯᪨᪼᪩᪨᪱᪥᪬᪫͘
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᪴᪱ᪧ᪨᪵᪤᪾�᪱᪴�᪾᪩᪮᪤ᪧ�᪵᪬ᪧ᪬ᪧ᪨᪵�᪼᪱᪴᪬᪵�᪩᪤ᪧ᪦᪨᪰᪫�᪭᪱᪴᪨᪮᪤᪾᪬᪤᪵͕�᪼᪨᪵᪤ᪿ᪮᪨-
᪥᪨᪮᪬᪤�᪵᪬᪶᪷᪤᪾᪬᪬᪵�᪤᪺ᫀ᪨᪴᪤�ᪧ᪤�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪤�ᪧ᪬ ᪭᪵᪴᪨᪶᪷᪮᪬�᪦᪴᪤᪸᪬᪭᪬᪫͖�
᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨�᪬᪹᪬ᪧ᪤͕᪰�᪫᪷�᪴᪱᪦᪱᪴�᪤᪴᪬᪵�ᫀ᪨᪶᪴᪬᪮᪨᪥᪬�᪦᪤᪰᪮᪤᪦᪨᪥᪷᪮᪬�
᪵᪬᪥᪶᪴᪻᪨᪪᪨͕�᪼᪨᪦᪩᪬ᪿ᪮᪬᪤�᪵᪬᪶᪷᪤᪾᪬᪬᪵�᪼᪨᪸᪤᪵᪨᪥᪤�᪯᪬᪤᫂᪮᪱᪨᪥᪬᪫᪬�᪦᪴᪤᪸᪬᪭᪬᪵�
ᪧ᪤᫂᪯᪤᪴᪨᪥᪬᪫͘

᪦᪤᪰᪩᪬᫂᪬᪮᪱᪫�᪯᪬᪵᪤ᪧ᪤᪦᪨᪥᪬᪵�ᫀ᪸᪴᪨͕�᪴᪱᪯᪨᪮᪵᪤᪾�᪩᪤᪦᪨᪥ᪧ᪬᪫�᪲᪬᪴᪱᪥᪬᪫᪤ᪧ͕�
᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬ᪧ᪤᪰�᪤᪺᪨᪥᪷᪮᪬�᪰᪨᪥᪬᪵᪯᪬᪨᪴᪬�᪱᪴᪬�ᫀ᪨᪶᪴᪬᪮᪬᪵�᪼᪨᪽᪴᪨᪩᪬᪫͖�
᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�᪤ᪧ᪤᪯᪬᪤᪰᪯᪤͕�ᫀ᪨᪶᪴᪬᪮᪨᪥᪬᪵�᪦᪤᪵᪰᫂᪩᪤᪩᪨᪥᪷᪮᪬�᪼᪨᪽᪴᪨᪩᪬᪵�᪦᪤᪯͕᪱�
᪼᪨᪵᪤ᪿ᪮᪨᪥᪨᪮᪬᪤�ᪧ᪤᫂᪤᪪᪵᪱��᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�᪦᪴᪤᪸᪬᪭᪬�ᪧ᪤�ᪧ᪤ᫀ᪨᪵᪴᪱�᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�
᪯᪬᪵᪤ᪧ᪤᪦᪨᪥᪬᪵�ᫀ᪸᪴᪬᪵�᪦᪤᪶᪰᪱᪮᪨᪥᪤͖�

᪬᪯᪬᪵᪤᪫᪩᪬᪵͕�᪴᪱᪯�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪼᪨᪸᪤᪵᪨᪥᪤�᪤᪴�᪬᪵᪻᪱�ᪧ᪤᪯ ᪭᪱᪬ᪧ᪨᪥᪷᪮᪬�
᪤ᪧ᪤᪯᪬᪤᪰᪬᪵�᪯᪬᪨᪴�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬ᪧ᪤᪰�᪼᪨᪯᪫᫂᪩᪨᪩᪬᪫�᪼᪨᪽᪴᪨᪷᪮�ᫀ᪨᪶᪴᪬᪮᪨᪥᪪᪨͕�
᪼᪨᪯᪶᪱᪤᪰᪬᪮᪬᪤�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵��᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬᪱᪴�͕ݎ�᪯᪮᪬᪵�᪦᪤᪯᪱᪫᪩᪮᪬᪵�
᪼᪨᪯ᪧ᪨᪦�᪷᪭᪩᪨�᪰᪨᪥᪬᪵᪯᪬᪨᪴᪬�ᪧ᪤᪯᪭᪩᪬᪴᪩᪨᪥᪨᪮᪬�᪨᪴᪫᪰᪤᪬᪴᪤ᪧ�᪤᪺ᫀ᪨᪵᪴�᪭᪱᪴᪨᪮᪤-
᪾᪬᪤᪵�᪵᪬ᪧ᪬ᪧ᪨᪨᪥᪵�᪼᪱᪴᪬᪵͕�᪴᪤᪾�᪯᪨᪶᪤ᪧ�᪱᪥᪬᪨᪹᪶᪷᪴᪬᪤͘

᪯᪤᪫᪨᪯᪤᪶᪬᪭᪵᪱᪯᪤�᪭᪤᪴᪮�᪲᪬᪵᪴᪱᪰᪯᪤�᪼᪨᪯᪱᪬᪺᪱�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬᪱᪴�͕ݎ�᪯᪮᪬᪵�
᪯᪰᪬᪼᪩᪰᪨᪮᪱᪥᪤�᪯᪱᪫᪤᪩᪵᪨᪥᪷᪮᪬᪤�ʹϭͲ᪵᪤�ᪧ᪤�ϭͲ᪵�᪼᪱᪴᪬᪵�ʹ�ϭ�чݎ��ч�ϭ͖�᪭᪱᪨᪸᪬᪾᪬-
᪨᪶᪰᪬᪵�᪯᪰᪬᪼᪩᪰᪨᪮᪱᪥᪬᪫�ᪧ᪤�᪰᪬᪼᪰᪬᪫�᪼᪨᪬ᪿ᪮᪨᪥᪤�ᪧ᪤᪩᪤ᪧ᪦᪬᪰᪱᪫͕�᪴᪱᪦᪱᪴᪬᪤�
᪭᪱᪴᪨᪮᪤᪾᪬᪤�᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵͘

᪲᪬᪵᪴᪱᪰᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪦᪤᪯᪱᪫᪩᪮᪤�᪤᪴᪬᪵�᪴᪫᪷᪮᪬�ᪧ᪤�᪯᪤᪵�᪬᪫᪩᪮᪬᪤᪰�
᪫᪤᪰᪤᪯᪨ᪧ᪴᪱᪩᪨�᪨᪮᪨᪹᪶᪷᪴᪱᪰᪮᪬� �᪶᪨᪹᪰᪱᪮᪱᪦᪬᪨᪥᪬᪵�᪦᪤᪯᪱᪻᪨᪰᪨᪥᪬᪫͘

 ᫟᫜᫛᫜᫛᫘᫕᫔͗�

᪤᪴�᪦᪤᪤᪬᪦᪬᪩᪱᪫�᪲᪬᪵᪴᪱᪰᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪤�ᫀ᪸᪴᪬᪵�ᪧ᪤᫂᪴᪬᪮᪱᪥᪤᪵᪫᪤᪰�;᪭᪷᪫᪷᫂᪴�
᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪫᪤᪰Ϳ͖�᪬᪵�᪦᪤᪯᪱᪬᪫᪩᪮᪨᪥᪤�᪴᪫᪷᪮᪬�᪸᪱᪴᪯᪷᪮᪬᪫͕�᪴᪱᪯᪨᪮᪬᪾�
᪤᪴�᪤᪴᪬᪵�᪲᪴᪱᪦᪴᪤᪯᪤᪼᪬͕�᪫᪷᪯᪾᪤�᪯᪤᪫᪨᪯᪤᪶᪬᪭᪬᪵�᪯᪱᪻᪩᪤᪷᪴᪮᪨᪥᪯᪤�᪼᪨᪦᪬ᪿ᪮᪬᪤᪫�
᪬᫂᪬᪮᪱᪫�᪹᪩᪨᪯᪱᪫͘�

  ƃŲŻŷŲžƍſ�ŻźŹƐŷŲ���

ሽሺሯሺሽ�ሲስሻሺሲሺሴ�ሻስሽሾሺሹስሾ�ሶሺሽሱሷርቇስስሾ�ሶሺሱቁስቇስሱሹሿስ�ሿሱቂሹሺሷሺሯስͲ�
ሱሮስሾ�ሯርሸሺቄሱሹሱሮስሴ͍

ስቋስሷሱሴ�ሲስሰሱሺ�ስሹሾሿሽቀቂቇስር

 ᪯᪤᪫᪨᪯᪤᪶᪬᪭᪬᪵�
᪯᪱᪻᪩᪤᪷᪴᪮᪫᪤᪫᪩᪬᪵Ύ

ሿሱሷሱሾሶሺሷር�

ϵ͗ϯϬͲሰርሹ�ሯርሹስቋስሷሱሮር�
ርቃሹስቅሹቀሷስ�ሾርሶስሴቋስ

�����᫢᫜᫤᫥᫡᫠᫜᫥�᫝᫡᫤᫘᫞᫔᫮᫜᫜᫥�᫝᫡᫘᫨᫜᫮᫜᫘᫠᫦᫜

https://youtu.be/jeCyh0EI4h4
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
https://www.youtube.com/watch?v=BHw9lWQRaAY&t=1s
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᫠᫔᫕᫜᫳᫜�ϭ͗

᪨᪹᪵᪨᪮᪬᪵�᪾᫂᪴᪬᪮᪼᪬�ᪧ᪤᪩᪤᪱᪴᪦᪤᪰᪬᪪᪱᪫�᪬᪸᪰᪱᪴᪯᪤-
᪾᪬᪤�;ݕ͖ݔͿ�ᫀ᪻᪩᪬᪮᪨᪥᪬

ݔ ݕ
5 10

6 12

7 16

8 14

9 8

10 15

11 19

12 20

᫠᫔᫕᫜᫳᫜�Ϯ͗

᪯᪱᪩᪰᪬᪼᪰᪱᪫�᪾᫂᪴᪬᪮᪼᪬�᪯᪱᪾᪨᪯᪷᪮᪬�᪬᪸᪰᪱᪴-
᪯᪤᪾᪬᪤͕�ᪧ᪤᪩᪬᪯᪤᪵᫂᪱᪩᪴᪱᪫�;᪥ᪿ᪴᪤᪰᪨᪥᪤��ŽƉǇͲ᪵�
᪯᪨᪼᪩᪨᪱᪥᪬᪫Ϳ͘

᫠᫔᫕᫜᫳᫜�ϰ

᪯᪤᪵�᪼᪨᪯ᪧ᪨᪦͕�᪴᪤᪾�᪾᫂᪴᪬᪮᪬᪫�᪼᪨᪬᪶᪤᪰᪫�᪬᪸᪰᪱᪴᪯᪤-
᪾᪬᪤᪵͕�᪯᪤᫃᪴᪩᪨᪰᪤�᪯᫂᪤᪴᪨᪵�᪦᪤᪯᪽᪱᪰ᪧ᪨᪥᪤�᪾᫂᪴᪬᪮᪬᪵�
᪼᪨᪵᪤᪥᪤᪯᪬᪵᪬�᪦᪴᪤᪸᪬᪭᪬͘

᪾᫂᪴᪬᪮᪬᪵�᪼᪨᪯ᪧ᪨᪦�᪩᪨᪮᪼᪬�᪤᪭᪴᪬᪸᪨᪫�᪥ᪿ᪴᪤᪰᪨᪥᪤͗�
�Žƌƌ;1ݕ�1͖ݔͿ�᪤᪯᪬᪵�᪼᪨᪯ᪧ᪨᪦͕�᪯᪨᪵᪤᪯᪨�᪩᪨᪮᪼᪬�᪦᪤᪯᪽᪱-
᪰ᪧ᪨᪥᪤�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬᪵�᪯᪰᪬᪼᪩᪰᪨-
᪮᪱᪥᪤͘

᪽᪩᪨᪰�᪯᪬᪨᪴�᪦᪤᪰᫂᪬᪮᪷᪮�᪼᪨᪯᪫᫂᪩᪨᪩᪤᪼᪬͕�᪭᪱᪴᪨᪮᪤-
᪾᪬᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬᪵�᪯᪬᪤᫂᪮᪱᪨᪥᪬᪫᪬�᪯᪰᪬᪼᪩᪰᪨-
᪮᪱᪥᪤᪤

�у�Ϭ͘ϲϳݎ 

᪦᪤᪯᪱᪯ᪧ᪬᪰᪤᪴᪨�᪬᪹᪬ᪧ᪤͕᪰�᪫᪷�᪴᪤᪵�᪷ᪧ᪴᪬᪵�᪲᪬᪵᪴᪱-
᪰᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬᪵�᪯᪰᪬᪼᪰᪨᪮᪱᪥᪤͕�᪼᪨᪦᪩᪬ᪿ᪮᪬᪤�
᪾᪩᪮᪤ᪧ᪨᪥᪵�᪼᪱᪴᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪼᪨᪸᪤᪵᪨᪥᪤͘

᫠᫔᫕᫜᫳᫜�ϯ͗�

᪼᪨᪩᪬ᪧ᪨᪫�᪩᪨᪥Ͳ᪦᪩᪨᪴ᪧ᪪᪨

ŚƩƉƐ͗ͬͬǁǁǁ͘ĚĞƐŵŽƐ͘ĐŽŵͬĐĂůĐƵůĂƚŽƌ�

ᪧ᪤�᪯᪤᪴᪾᫂᪨᪰᪤�᪵᪩᪨᪶᪼᪬�᪦᪤ᪧ᪤᪬᪶᪤᪰᪨᪫�ᪧ᪤᪯᪤᪵᫂᪱᪩Ͳ 
᪴᪨᪥᪷᪮᪬�᪬᪸᪰᪱᪯᪤᪾᪬᪤�᪥ᪿ᪴᪤᪰᪨᪥᪬᪵�;ƉĂƐƚĞͲ᪬᪵�
᪯᪨᪼᪩᪨᪱᪥᪬᪫Ϳ

1ݔ 1ݕ 

5 10
6 12
7 16
8 14
9 8

10 15
11 19
12 20

ĐŽƌƌ;1ݕ1ݔͿ

�с�Ϭ͘ϲϳϭϵϯϲϴϰϬϵϬϱ

1ݔ 1ݕ 

5 10
6 12
7 16
8 14
9 8

10 15
11 19
12 20

https://www.desmos.com/calculator
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ᪧ᪤ᪧ᪨᪥᪬᪫᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤ ᪷᪤᪸᪴᪻᪱᪬᪫᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤

1 = ݎ
᪵᪷᪴᪮᪸᪻᪱᪬᪮᪬ 
ᪧ᪤ᪧ᪨᪥᪬᪫᪬ 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

�с�ʹ�ϭݎ
᪵᪷᪴᪮᪸᪻᪱᪬᪮᪬ 
�᪷᪤᪸᪴᪻᪱᪬᪫᪬ 
�᪭᪱᪴᪨᪮᪤᪾᪬᪤

Ϭ͘ϵϱ�ч1 > ݎ�
ᪿ᪤᪮᪬᪤᪰�ᪿ᪮᪬᪨᪴᪬ 
ᪧ᪤ᪧ᪨᪥᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

ʹϭ�фݎ��ч�ʹϬ͘ϵϱ
ᪿ᪤᪮᪬᪤᪰�ᪿ᪮᪬᪨᪴᪬ 
�᪷᪤᪸᪴᪻᪱᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

Ϭ͘ϴϳ�чݎ��ф�Ϭ͘ϵϱ
ᪿ᪮᪬᪨᪴᪬� 
ᪧ᪤ᪧ᪨᪥᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

ʹϬ͘ϵϱ�фݎ��ч�
ʹϬ͘ϴϳ

ᪿ᪮᪬᪨᪴᪬ 
�᪷᪤᪸᪴᪻᪱᪬᪫᪬ 
�᪭᪱᪴᪨᪮᪤᪾᪬᪤

Ϭ͘ϳ�чݎ� ф�Ϭ͘ϴϳ
᪪᪱᪯᪬᪨᪴᪤ᪧ� 
ᪧ᪤ᪧ᪨᪥᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

ʹϬ͘ϴϳ�фݎ��ч�ʹϬ͘ϳ
᪪᪱᪯᪬᪨᪴᪤ᪧ� 
᪷᪤᪸᪴᪻᪱᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

Ϭ͘ϱ�чݎ��ф�Ϭ͘ϳ
᪵᪷᪵᪶᪬� 
ᪧ᪤ᪧ᪨᪥᪬᪫᪬ 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

ʹϬ͘ϳ�фݎ��ч�ʹϬ͘ϱ
᪵᪷᪵᪶᪬ 
�᪷᪤᪸᪴᪻᪱᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

Ϭ�чݎ��ф�Ϭ͘ϱ
ᪿ᪤᪮᪬᪤᪰�᪵᪷᪵᪶᪬ 
ᪧ᪤ᪧ᪨᪥᪬᪫᪬ 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

ʹϬ͘ϱ�ф0 > ݎ�
ᪿ᪤᪮᪬᪤᪰�᪵᪷᪵᪶᪬ 
�᪷᪤᪸᪴᪻᪱᪬᪫᪬� 
᪭᪱᪴᪨᪮᪤᪾᪬᪤

቉ቄርሽሺ͗�ሰስርሯሽርሸር�ርቃሱሮቀሷስር�/�Ͳስሾ�቉ስሯሹስሰርሹ͘

᪫᪷ݎ��с�ϬͲ᪵�᪩᪤᪯᪥᪱᪥᪫͕�᪴᪱᪯�᪵᪬ᪧ᪬ᪧ᪨᪨᪥᪵�᪼᪱᪴᪬᪵�᪭᪱᪴᪨᪮᪤᪾᪬᪤�᪤᪴�᪤᪵᪴᪨᪥᪱᪥᪵͘
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᪴᪱᪦᪱᪴�᪩᪬᪲᪱᪩᪱᪫�᪲᪬᪵᪴᪱᪰᪬᪵�᪭᪱᪴᪨᪮᪤-
᪾᪬᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬�᪶᪨᪹᪰᪱᪮᪱᪦᪬᪨᪥᪬᪵�
᪦᪤᪯᪱᪻᪨᪰᪨᪥᪬᪫͍

ስቋስሷሱሴ�ሲስሰሱሺ�ስሹሾሿሽቀቂቇስር

ϭ͘� ᪾᫂᪴᪬᪮᪬᪫�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪱᪴�᪾᪩᪮᪤ᪧ�
᪵᪬ᪧ᪬ᪧ᪨᪵�᪼᪱᪴᪬᪵�᪭᪤᪩᪼᪬᪴᪬͖�᪶᪨᪹᪰᪱-
᪮᪱᪦᪬᪨᪥᪬᪵�᪯᪨᪼᪩᪨᪱᪥᪬᪫�ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫�
᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪱᪴᪨᪮᪤᪾᪬᪤�᪾᪩᪮᪤ᪧ᪨᪥᪵�
᪼᪱᪴᪬᪵͕�ᪧ᪤�᪫᪷�᪤᪴᪬᪵͕�᪴᪱᪦᪱᪴᪬͍

᪤Ϳ ᪥Ϳ

ݔ ݕ
1 8
2 8
3 10
4 15
5 13
6 12
7 18
8 16
9 20

10 20

ݔ ݕ
11 60
13 59
15 50
17 52
19 45
21 48
23 40
25 34
27 30
29 32

Ϯ͘� ᪾᫂᪴᪬᪮᪼᪬�᪯᪱᪾᪨᪯᪷᪮᪬᪤�᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤�ᪧ᪤�᪭᪬᪰᪱᪫᪨᪤᪶᪴᪼᪬�᪦᪤᪻᪬ᪧ᪷᪮᪬�᪥᪬᪮᪨᪫᪨᪥᪬᪵�
᪴᪤᪱ᪧ᪨᪰᪱᪥᪤�᪼᪨᪵᪤᪥᪤᪯᪬᪵᪬�ᪧ᪺᪬᪵�᪯᪬᫂᪨ᪧ᪩᪬᪫͘�

�� ᪯᪱᪾᪨᪯᪷᪮᪬�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬᪵�᪵᪤᪸᪷ᪿ᪩᪨᪮᪪᪨�᪼᪨᪤ᪧ᪦᪬᪰᪨᪫���ᫀ᪨᪶᪴᪬᪮᪱᪩᪤᪰᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤͖�
ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪱᪴᪨᪮᪤᪾᪬᪤�᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤᪵᪤�ᪧ᪤�᪦᪤᪻᪬ᪧ᪷᪮᪬�᪥᪬᪮᪨-
᪫᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪵�᪼᪱᪴᪬᪵͍�

�� ᪬᪲᪱᪩᪨᪫�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬�ᪧ᪤�᪬᪯᪵᫃᪨᪮᪨᪫�᪯᪱᪾᪨᪯᪷᪮�᪵᪬᪶᪷᪤᪾᪬᪤᪪᪨͘

᪶᪨᪯᪲᪨᪴᪤᪶᪷᪴᪤�;&0Ϳ ᪦᪤᪻᪬ᪧ᪷᪮᪬�
᪥᪬᪮᪨᪫᪨᪥᪬

40 120
45 100
50 125
55 105
60 90
65 105
80 60
85 55
90 60
95 50

ƃŲŷŲƂƑźƊſŶųź
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᪯᪤᪵�᪼᪨᪯ᪧ᪨᪦͕�᪴᪤᪾�ᪧ᪤᪤ᪧ᪦᪨᪰᪫�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪵͕᪰�᪷᪲᪤᪵᪷᫂᪨᪫�᪭᪬᪫᫂᪩᪨᪥᪵͗

�� ᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪤᪩᪼᪬᪴᪬�᪤᪯᪬᪰ᪧ᪵᪤�ᪧ᪤�᪦᪤᪻᪬ᪧ᪷᪮᪬�᪥᪬᪮᪨᪫᪨᪥᪬᪵�᪴᪤᪱ᪧ᪨᪰᪱᪥᪤᪵�
᪼᪱᪴᪬᪵͍

�� ᪴᪤᪯ᪧ᪨᪰᪤ᪧ�᪯᪰᪬᪼᪩᪰᪨᪮᪱᪩᪤᪰᪬᪤�᪭᪱᪰᪾᪨᪶᪴᪬᪵�᪱᪴᪦᪤᪰᪬᪪᪤᪶᪱᪴᪨᪥᪯᪤�᪺᪱᪰᪬᪵ᪿ᪬᪨᪥᪬᪵�
ᪧ᪤᪦᪨᪦᪯᪩᪤᪯ᪧ᪨�᪦᪤᪬᪫᪩᪤᪮᪬᪵ᫀ᪬᪰᪱᪰��᪤᪯᪬᪰ᪧ᪬᪵�᪸᪤᪹᪶᪱᪴᪬͍

�� ᪫᪹᪩᪨᪰᪪᪨�᪴᪤᪯ᪧ᪨᪰᪤ᪧ�᪯᪹᪱᪯᪨ᪧ᪨᪥᪵�᪤᪯᪬᪰ᪧ᪬᪵�᪸᪤᪹᪶᪱᪴᪬͍

ϯ͘� ᪫᪷ᫀ�ݔ�᪤᪴᪯᪱᪤ᪧ᪦᪨᪵᪰�ᫀ᪮᪨᪥᪵͕�ᪧ᪤ᫀ᪻᪨᪥᪷᪮᪬�ϮϬϬϬ�ᫀ᪮᪬ᪧ᪤᪰�ϮϬϭϮ�ᫀ᪮᪤᪯ᪧ᪨�ᪧ᪤ᫀ�ݕ�᪤᪴᪯᪱-
᪤ᪧ᪦᪨᪵᪰�᪦᪤᪪᪬᪵�᪸᪤᪵᪵͗

�� ᪦᪤ᪧ᪤᪬᪶᪤᪰᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪾᫂᪴᪬᪮᪼᪬�;᪯᪬᪤᫂᪮᪱᪨᪥᪬᪫Ϳ�ᪧ᪤�᪶᪨᪹᪰᪱᪮᪱᪦᪬᪨᪥᪬᪵�
᪯᪨᪼᪩᪨᪱᪥᪬᪫�᪬᪲᪱᪩᪨᪫�᪭᪱᪴᪨᪮᪤᪾᪬᪬᪵�᪭᪱᪨᪸᪬᪾᪬᪨᪶᪰᪬͘�

�� ᪫᪷�᪸᪤᪵᪬᪵�᪯᪤᪶᪨᪥᪤�᪦᪤᪦ᪿ᪴᪨᪮ᪧ᪤�᪤᪺᪰᪬᪷᪼᪰᪮᪬�ᫀ᪨᪵᪬᪫͕�᪦᪤᪯᪱᪫᪹᪩᪬᪫�᪩᪤᪴᪤᪷ᪧ᪬͕�᪴᪤�
᪼᪨᪬ᪿ᪮᪨᪥᪤�᪬᪵᪻᪱�᪦᪤᪪᪬᪵�᪸᪤᪵᪬�ϮϬϮϱ�ᫀ᪨᪮᪵͍�ϮϬϯϬ�ᫀ᪨᪮᪵͍

ϰ͘�

4

ݕ

ݔ

2

0
0 2 4 6 8 10 12

᪦᪤᪯ ᪭᪱᪬᪫᫂᪨᪫�᪫᪹᪩᪨᪵᪰�᪬᪴᪦᪩᪮᪬᪩�᪫᪤᪰᪤᪶᪱᪮᪨᪥᪬͕�᫄᪭᪬᪫᫂᪨᪫�᪵᪬᪯᪤᪺᪮᪨�ᪧ᪤�᪸᪨᫂᪬᪵�᪪᪱᪯᪤͕�
ᪧ᪤᪤᪱᪴᪦᪤᪰᪬᪪᪨᪫�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪬�᪾᫂᪴᪬᪮᪼᪬�ᪧ᪤�ᪧ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪴᪱᪦᪱᪴᪬�᪭᪱᪴᪨᪮᪤᪾᪬᪤᪤�᪵᪬-
᪯᪤᪺᪮᪨᪵᪤�ᪧ᪤�᪸᪨᫂᪬᪵�᪪᪱᪯᪤᪵�᪼᪱᪴᪬᪵͍

ϱ͘� ᪽᪤᪤᪶᪤᪴᪨᪫�᪭᪩᪮᪨᪩᪤͕�᫄᪭᪬᪫᫂᪨᪫�᪫᪤᪰᪤᪶᪱᪮�᪨᪥᪵͕�᪴ ᪤�᪹ ᪷᪮᪨᪥᪵�᪬᪺᪨᪥᪨᪰�᪯᪤᪫᪨᪯᪤᪶᪬᪭᪤᪵᪤�ᪧ ᪤ 
᪹᪤᪴᪫᪷᪮᪼᪬͖�ᪧ ᪤᪤ᪧ᪦᪬᪰᪨᪫͕�᪤᪴᪬᪵�᪫᪷�᪤᪴᪤�᪭᪱᪴᪨᪮᪤᪾᪬᪤��᪰ ᪬᪼᪰᪨᪥᪵�᪼ ᪱᪴᪬᪵�ᪧ ᪤�᪦᪤᪤᪭᪨᪫᪨᪫�
ᪧ᪤ ᪭᪵᪩᪰᪤͖

ϲ͘�  ᫤᫘᫝᫡᫟᫘᫠᫗᫔᫮᫜᫔͗�᪫᪹᪩᪨᪰�᪯᪬᪨᪴�ᪧ᪤᪱᪴᪦᪤᪰᪬᪪᪨᪥᪷᪮�᪭᪩᪮᪨᪩᪨᪥᪼᪬�᪫᪷�᪤᪴᪬᪵�᪼᪨᪵᪤ᪿ-
᪮᪨᪥᪨᪮᪬� ᪧ᪤ᪧ᪦᪬᪰ᪧ᪨᪵� ᪭᪱᪴᪨᪮᪤᪾᪬᪤� ᪾᪩᪮᪤ᪧ᪨᪥᪵� ᪼᪱᪴᪬᪵͕� ᪦᪤᪯᪱᪬᪻᪨᪰᪨᪫� ᪤᪺᪰᪬᪷᪼᪰᪮᪬�
᪾᪱ᪧ᪰᪤͘

ƃŲŷŲƂƑźƊſŶųź
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᪸᪮᪱᪴᪨᪵᪰�᪰᪤᪬᪶᪦᪨᪬᪮᪵�᪯᪺᪱᪩᪤ᫀ᪨᪱᪥᪤�᪬᪻᪱�
᪯᪴᪤᪩᪤᪮᪯᫂᪴᪬᪩᪬�ᪧ᪤�᪵᪤᪬᪶᪰᪨᪴᪨᪵᪱͘�

ስሹሿሱሯሽስሽሱሮር�ስሹሯሷስሾቀሽሴርሹ
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᪸᪮᪱᪴᪨᪵᪰�᪰᪤᪬᪶᪬᪰᪦᪨᪬᪮᪬�;ϭϴϮϬͲϭϵϭϬͿ�ʹ�᪬᪰᪦᪮᪬᪵᪨᪮᪬�
᪵᪶᪤᪶᪬᪵᪶᪬᪭᪵᪱᪬͕�᪴᪱᪯᪨᪮᪯᪤᪾�᪽᪤᪷᪻᪤᪴᪤�᪵᪤᪸᪷ᪿ᪩᪨᪮᪬�᪯᪨ᪧ-
ᪧ᪬᪵�᪸᪲᪴᪱᪨᪵᪬᪤᪵͘

᪸᪮᪱᪴᪨᪵᪰�᪰᪤᪬᪶᪬᪰᪦᪨᪬᪮᪬�᪨᪴᪫Ͳ᪨᪴᪫᪬�᪲᪬᪴᪩᪨᪨᪮᪬�᪬͕᪻᪱�
᪩᪬᪰᪾�᪨᪸᪨᪹᪶᪷᪴᪤ᪧ�᪬᪻᪨᪰᪨᪥ᪧ᪤�᪬᪸᪰᪱᪦᪴᪤᪸᪬᪭᪨᪥᪵͕�᪦᪴᪤᪸᪬-
᪭᪷᪮�᪲᪴᪨᪪᪨᪶᪰᪤᪾᪬᪨᪥᪵᪤�ᪧ᪤�᪵᪶᪤᪶᪬᪵᪶᪬᪭᪷᪴�᪯᪱᪰᪤᪾᪨᪯᪨᪥᪵͘�
᪤᪵᪨᪩᪨͕�᪹᪯᪰᪬ᪧ᪤�᪤᫂᪤᪮�ᪧ᪬᪤᪦᪴᪤᪯᪨᪥᪵᪤�ᪧ᪤�ᫀ᪤᪴᪯᪱ᪧ᪦᪨᪰᪬᪵�
᪸᪱᪴᪯᪨᪥᪵͘�

᪹᪩᪨᪯᪱᪫�᪯᪱᪾᪨᪯᪷᪮᪬�ᪧ᪬᪤᪦᪴᪤᪯᪤�᪼᪨᪹᪯᪰᪬᪮᪬᪤�᪸᪮᪱᪴᪨᪰-
᪵᪬᪵�᪯᪬᪨͕᪴�᪯᪤͕᪰�᪤᪺᪰᪬᪷᪼᪰᪮᪬�ᪧ᪬᪤᪦᪴᪤᪯᪬᪫͕�᪱᪯᪬᪵�ᪧ᪵᪴᪱�
᪦᪤᪴ᪧ᪤᪾᪩᪮᪬᪮᪨᪥᪬᪵�᪵᫂᪩᪤ᪧ᪤᪵᫂᪩᪤�᪯᪬᪪᪨᪪᪬�ᫀ᪤᪴᪯᪱᪤ᪧ᪦᪬᪰᪤͘

ስቋስሷሱሴ�ሰርሸርሿሱሮስሴስ�ስሹቁሺሽሸርቇስር

https://www.sciencemuseum.org.uk/objects-and-stories/florence-nightingale-pioneer-statistician

	ვარიანტების დათვლა, ვარიანტების დათვლის გამრავლების წესი
	 თემა -კომპლექსური დავალება 
	თემა 1. მონაცემი, მონაცემთა ანალიზი 
	1.1. მონაცემების შეგროვება  
	1.2. მონაცემების კლასიფიკაცია 
	1.3. მონაცემების წარმოდგენა 
	1.4. ჰისტოგრამა, დაჯგუფებული მონაცემები 
	1.5. მედიანა, მოდა, საშუალო, გაბნევის დიაპაზონი 
	1.6. მონაცემთა განაწილების ფორმები 
	 თემა -კომპლექსური დავალება 
	თემა 2. მოდელირება ფუნქციით და სტატისტიკა 
	2.1. კორელაცია, მისადაგების წრფე  
	2.2. ორგანზომილებიანი სიხშირის ცხრილი 
	 თემა -კომპლექსური დავალება 
	თემა 3. კომბინატორიკა, ხდომილობა, ხდომილობის ალბათობა 
	3.1. ვარიანტების დათვლა, ვარიანტების დათვლის გამრავლების წესი  
	3.2. ფაქტორიალი, გადანაცვლება, წყობა, ჯუფთება 
	 თემა -კომპლექსური დავალება 
	4.1. ხდომილობა; ხდომილობის ალბათობის განმარტება 
	4.2. ორი ხდომილობის ურთიერთდამოკიდებულება

	Text Field 65: 
	Text Field 66: 
	Text Field 67: 
	Text Field 68: 
	Text Field 69: 
	Button 18: 
	Text Field 78: 
	Text Field 79: 
	Text Field 71: 
	Text Field 72: 
	Text Field 73: 
	Text Field 80: 
	Text Field 81: 
	Text Field 82: 
	Text Field 75: 
	Text Field 76: 
	Text Field 74: 
	Text Field 83: 
	Text Field 87: 
	Text Field 91: 
	Text Field 95: 
	Text Field 88: 
	Text Field 92: 
	Text Field 96: 
	Text Field 84: 
	Text Field 89: 
	Text Field 93: 
	Text Field 97: 
	Text Field 85: 
	Text Field 90: 
	Text Field 94: 
	Text Field 98: 
	Text Field 86: 
	Button 19: 


