


�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 2 2"2%�21�์�3ลอ� 
1@0ล>เอC0  

ลA ?&!NอR' �#อ&O2 ��?Q%!อ%�>!CลG�0#�CQR'#CP�ลNอ�#CP/@�อ"GN�#Oอ!�Oอค/@! <NลEอ�/?!"F#CP!Oอ��@#Q�Oค@%"�= 
N!EPอ� NลEอ�OลO/ /?!"FอEP%#CPR!NR ONลEอ��>ห@"R'  

�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 3 2"2%�21�์�3ลอ� 

1@0ล>เอC0  

ลA ?&!NอR' 2EPอ�>O2 ��#อ&�Oอค/@!/N@ <NลEอ�!AOห%N�&%ค@%N�EPอ/@�/?!"F= N!EPอNลEอ�OลO/ !?/Nล�#CPNลEอ�
�>N'ลCP"%N'็%2C2 Q2 Oล>/?!"F�>"G�%AR'/@�&%ค@% ค/@!"@/#CP/? �@��F ห!F%R'"?�!AOห%N��อ�%QAห%?�/?!"F ค@%
�>NอC"�R' O@%#CP!C/?!"Fอ"GN  ?�#G' O@%ลN@�  



�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 4 2"2%�21�์�3ลอ� 
1@0ล>เอC0  

ลA ?&!NอR' 2EPอ�>O2 ��#อ&�Oอค/@!/N@ <NลEอ�!AOห%N�&%ค@%#CP�>ออ�O#��"@"@!= N!EPอNลEอ�OลO/ !?/
Nล�#CPNลEอ��>N'ลCP"%N'็%2C2 Q2 Oล>�>!C!Eอ!@� #CPค@% !@!!AOห%N�#CPNลEอ� �#Oอ!!?/อ?�1#Oล>!?/Nล�O2 ��%@ 
�อ�O#�#CP!Eอ� ล�&%ค@% #?Q�%CQ ค@%�>"?�ค�NอC"�R' O@%#CP!C/?!"Fอ"GNNห!Eอ%N B!  ?�#G' O@%ลN@�  

�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 5 2"2%�21�์�3ลอ� 
1@0ล>เอC0  

ลA ?&!NอR' 2EPอ�>O2 ��#อ&�Oอค/@!/N@ <NลEอ��%@ O#�N2C" #@%= �@�%?Q% <NลEอ�O2 �O(% @�O#�= 
O2 � ?�#G' O@%ลN@�  



�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 6 2"2%�21�์�3ลอ� 

1@0ล>เอC0  

ลA ?&!NอR' 2EPอ�>O2 ��#อ&�Oอค/@!/N@ <NลEPอ%O"&NลEPอ%N�EPอออ�O#�� ค@%�%�#>#?P�ค@%อ"GNQ%2! Fล= 
P "N!EPอ� #CPO"&คO@�R/OOลO/ล@� 2EPอ�>O2 ��@#NคลEPอ%Rห/�อ�ค@%!@!�%@ �อ�O#�#CPR O#?& !?/อ"N@� ?�#G' O@%ลN@�  

�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 7 2"2%�21�์�3ลอ� 

1@0ล>เอC0  

�%�#>#?P� ค@%อ"GNQ%2! Fล �%@%�?&�EQ% #F�อ"N@��>ห"F  OลO/!C2?ญล?�1�์คA"@!'#@�ฏ QหO� N�EPอR'ห%O@
!อ&คA"@! O2 � ?�#G' O@%ลN@�  





�B��11/!CN 1 ค@�อ?� ?  1 ค3"2/ 

1@0ล>เอC0  

#CPห%O@O2 �คA"@! QหO(GOQ�OอN@%Oล>NลEอ�คA!อ&#CP"G�N�C"��OอN C"/ N!EPอNลEอ�คA!อ&ค#&#F��OอOลO/ �>!C'FN! 
<!#/�คA!อ&= '#@�ฏ�DQ% QหO� !#/�คA!อ& "O@"?�R!N"G� !อ&Qห!NR OอC� 1 ค#?Q� �Nอ%#CP2EPอ�>N�ล" 



�B��11/!CN 1 ค@�อ?� ?  1 ค3"2/ 

1@0ล>เอC0  

N!EPอ!อ&คA"@!R O"G�#F��Oอ �>!C'FN! <O%/คA!อ&Oล>คAอ$B&@"#CPN�CP"/�Oอ�= Oล>'FN! <�ล?&= QหO(GOQ�ONลEอ�/N@ 
�>0D�1@O%/คA!อ&�อ�คA"@!ห#EอR!N ห#Eอ�>�ล?&R'N#C"%#GO!Nอ  

�B��11/!CN 1 ค@�อ?� ?  1 �1Q%!อ%#5P 7 2"2%�21�์�3ลอ� 

1@0ล>เอC0  

N!EPอ(GOQ�O0D�1@�@#Q�Oค@%อ?% ?& 1 "�/?!"F#CP!C%QAห%?�O!�!N@��?% 2 อ?% P "NลEอ�!AOห%N�/?!"FOล>!AOห%N�
O#��"@"@!O!�!N@��?%OลO/ Oล>R O!อ&คA"@!2Aห#?&�#�C%?Q% N#C"&#Oอ"OลO/ 2EPอ�>O2 �'FN! <คA"@!#O@"�B�##!= 
O2 � ?�#G' O@%ลN@�  



�B��11/!CN 1 ค@�อ?� ?  1 คA @/!้@0�B��11/ 

1@0ล>เอC0  

N!EPอ� 'FN! <คA"@!#O@"�B��###!= 2EPอ�>�@R'#CPห%O@O2 �คA"@!#O@"�B��##!#Cล>�Oอ (GOQ�O2@!@#"!อ&
คA"@!P "�@#� #CP/��ล!ห%O@�Oอค/@!#CPคB /N@ N'็%คA!อ&#CP"G� �@�%?Q%� !#/�คA!อ& �DP�2EPอ�>QหO(GOQ�O2@!@#"!อ&
(B R O 2 ค#?Q� �Nอ%�>N�ล" "O@!อ&(B  2EPอ�>O2 ��Oอค/@! <ลอ� GQห!N= "O@!อ&"G� 2EPอ�>O2 �Nค#EPอ�ห!@""G� �#Oอ!
�Oอค/@! </BNค#@>ห์R O C!@�=  

#@"�@#คA"@!�#Oอ!!?/NลEอ� Oล> !?/อ"N@��@#O2 �ห%O@คA"@!#O@"�B��##!  ?�#G' O@%ลN@� 



N!EPอ!อ&คA"@!#O@"�B��##!Oล>!#/�คA!อ&R O"G�!Oอ�#?Q�ห! OลO/ Q%ห%O@�อ�คA"@!2F #O@" �>'#@�ฏ
�#อ&�Oอค/@! <2#F'(ล�@##A�B��##!= QหO� N�EPอR'0D�1@ 



�B��11/!CN 1 ค@�อ?� ?  1 218'(ล�21#3�4��11/ 

1@0ล>เอC0  

#CPห%O@2#F'(ล�@##A�B��##!#CP 1 �>!C�Oอค/@!O�O�QหO(GOQ�OR O <� Oล>ล@�คAQ%�#อ&2C�O@R'/@�Q%�Nอ�/N@�#CP
N/O%R/OQ%�Oอค/@!2#F'(ล�@##A�B��##! O@%ลN@�QหO"G�!Oอ�= P "(GOQ�O!Oอ�ล@�คAR'N!B!Q%�Nอ�/N@�QหON!O!#F��Nอ�#CP!C�Nอ% 
�D�2@!@#"� 'FN! <!#/�คA!อ&= R O �DP�"O@!C2N/%คA#CP/@�Q%�Nอ�/N@�R!N"G�!Oอ� หล?��@�� !#/�คA!อ& 2EPอ�>O2 �
�Oอค/@! <�"@"@!R O C O!N&@�คA"?�ล�R!N"G� ลอ�คB  GQห!N OลO/ลอ�อC�ค#?Q�=   

O!N"O@/@�คA"G�!Oอ�#F��Nอ�/N@� 2EPอ�>O2 �Nค#EPอ�ห!@""G� �#Oอ!�Oอค/@! <"อ N"CP"! #Aค/@!N�O@Q�N%EQอห@
Q%�B��##!R O C!@� !=  

#?Q�%CQ "O@/@�คAR!N"G�!Oอ�#F��Nอ�/N@� 2 ค#?Q� 2EPอ�>N�ล"QหO !?/อ"N@��#�C�@#2#F'(ล�@##A�B��##! Oล> �@#
O2 �(ล2>#Oอ%�ล?&  ?�#G' O@%ลN@� 





ห�้@1อ�!� Oอ�BN/ช?� 1 

1@0ล>เอC0  

N!EPอ#A�B��##!Q N2#O� หล?��@�2#F'(ล�@##A�B��##! �>�ล?&!@ห%O@#อ�'� #CPQหONลEอ��B��##! N�EPอN�O@R'
N#C"%#GO �DP�(GOQ�O�>!Oอ�#A�B��##!#CP 2 ค@%อ?% ?& 2 Oล> �B��##!#CP 3 ค@%อ?% ?& 3 Q%ล?�1�>N C"/�?& �B��##!#CP 1 
ค@%อ?% ?& 1 N�EPอ#CP(N@%2EPอ%CQR'R O 



2 

!O%#N2� 3 �#0 2%N#APอ�#2/2APอ2"2%�2#�์� 2ลอ�O&&!?'�>21!�1%$์ 
N1?Nอ� .�1A 

�ลBN!/>�2�ิ2>�2์ 
O�OR�/1%#?P28 �.�. 2568 

.@พ1ว/�อ�.?Nอ 

2APอ2"2%�2#�์� 2ลอ�O&&!?'�>21!�1%$์N#APอ� Nค#APอ��ลอ"N2��N2": 2�#C !?/1!"B'#02�ค์ คAอ N�APอQหO(COQ�O0@�12�2#
# 2�2%�อ�2�#CP "Q�Oค/2!#CON#APอ��2% (N2%�2## 2�>��##!#?PN'็%2"2%�2#�์� 2ลอ��2## 2�2%�อ�2�#C Oล0N�APอQหO(COQ�O
22!2#"ค 2%/��2#R ON'#?"&N�>��ลOล0'#02>#$> 2��อ�2�#C P "!?!2#2��Oอ!Cล2 2ห#1&QหO(COQ�OR O&1%#@� />Nค#20ห์ 
Oล0!อ&ค 2"2! N�APอ2#O2�ค/2!N�O2Q��2��2## 2�>��##!  

2APอ >�>#1ล!?N2?"�&##"2"'#0�อ&�1 %!อ%�2## 2�>��##! ค/2!ห!2"�อ�ค 2 Oล0 ค 2อ$>&2"!N2� N !ลอ �2#
Q�O�2%2APอ 

�อ N���อ�.?Nอ 

N'็%2"2%�2#�์� 2ลอ��อ��2## ลอ�Oล>�@/ออ�O&&#CPNห-@>2Aห/?&%?�N/C.%/> ?& -.'ล@. Q%�@/N/C.%/GQ
Oล>P!Q!อ&�?&2EPอ N�CP./�?&2�/G  

#1 �%?   2"Q%2APอ �0!?�2#QหON%A อห2Q%2N/%�2#ห2N�APอQหO(COQ�O�2��2#'#1&N'ล?P"%#10!?ค2% #0"0N�ล?"/ Oล0O#�
N2?" #2% ค 2"2!O&&NลAอ�!อ&#?P!#/�ค 2!อ&R O !?�2#QหONลAอ�ค 2R'/2�Q%�Oอค/2!2#B'(ล�>��##!  �#อ&�Oอค/2!
O2 ��2#2#B'(ล�2## 2�>��##!  

N!APอQ�O2APอN#?"%#CON#APอ�%? OลO/ ค2 ห/1�/N2 (COQ�O�022!2#"!อ&ค 2"2! 2 ค 2"2! 1�%? R O 
1. �2#R ON'#?"&N�>��ล�อ�2�#Cค 2%/�R Oอ"N2�R# Oล0!?ค/2!21!�1%$์�1&#10!?ค2% #0"0N�ล?"/ Oล0O#�

N2?" #2%อ"N2�R#
2. '#02>#$> 2��อ�2�#Cค 2%/�R Oอ"N2�R# Oล0!?ค/2!21!�1%$์�1&#10!?ค2% #0"0N�ล?"/ Oล0O#�N2?" #2%

อ"N2�R#
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.Nว�!?NN�?N0ว�? �>��11/ ค @ @/!O@0�>��11/ Oล> .1@!"ล�@1! @�>��11/ 

 ห�O@!� 

1@0ล>เอี0ดหน้@ปก 

  Q@%&% Q%O"&2CN�Q- O2 ��EPอ'/>N,#2EPอOล>�EPอN/EPอ�2EPอ
 !/��ล@��Q@.-Eอ O2 � ,@*!?/อ.P@�2"@%�@/�์�Aลอ�Q%2EPอ 2P/%!/��ล@��/@-Eอ O2 ��EPอ�ลFP-/B�@ �EPอ2"@&?%

'FP-�  G </?!"F'/>2�ค์�อ�2EPอ=  'FP- <คAO%>%A�@/Q�Q�@%= Oล> 'FP- <N/BP-= QหQN�Q@R'Q�Q�@%
  Q@%ลP@��/@ N'O%�Qอค/@-<�Qอ-Gล#?P/R'N�CP./�?&2EPอ= Oล> <�@/O�QR�'?ญห@N&EQอ�!Q%= #CP�  G/@.ล>NอC. R Q

!@่/ Interactive 

1. 'BN! </1!"B'#02�ค์�อ�2APอ= � OลO/ �0O2 ��#อ&�Oอค/2!/1!"B'#02�ค์�อ�2APอ  1�ห%O2"1 R'
2. 'BN! <ค 2O%0% 2�2#Q�O�2%= � OลO/ �0O2 ��#อ&�Oอค/2!ค 2O%0% 2�2#Q�O�2%  1�ห%O2"1 R'
3. 'BN! <�Oอ!Cล#1P/R'N�?P"/�1&2APอ= � OลO/ �0O2 ��#อ&�Oอค/2!�Oอ!Cล#1P/R'N�?P"/�1&2APอ  1�ห%O2"1 R'
4. 'BN! <�2#O�OR�'ัญห2N&A อ�!O%= � OลO/ �0O2 ��#อ&�Oอค/2!�2#O�OR�'ัญห2N&A อ�!O%  1�ห%O2"1 R'

!@่/ navigation 

1. 'BN! <N#>P!= N�APอR'2CNห%O2O#��อ��>��##!
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#?P#อ�#1&�2#Q�O�2%2APอ/ #/!#1 �Nอ�22#อO2�อ>�#?PQ�OQ%�2#�1�%22APอ �@P��0�1 # 2Q% 2"หล1� 

2N/% <�@1O�OP�!ัญห@N ?Oอ��O�=  N'็%�#อ&O2 �ค 2O%0% 2�2#Q�O�2%2APอ&%P##01�#์NคลAPอ%#?P Q%'#0N O%
�2#�"2"ห%O2�อ  1�!1/อ"N2� O2%ลN2� 
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2"2%�2#�์� 2ลอ��2## 2�2%�อ�2�#C Oล0ค 2%/��2#R ON'#?"&N�>��ลOล0'#02>#$> 2��อ�2�#C P "!?!2#2��Oอ!Cล
2 2ห#1&QหO(COQ�OR O&1%#@� />Nค#20ห์ Oล0!อ&ค 2"2! N�APอ2#O2�ค/2!N�O2Q��2��2## 2�>��##!  
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2N/%O"& O2%&%  Nห!Aอ%ห%O2#อ�'� 

2N/%O2 �2"2%�2#�์� 2ลอ� 
1. 'BN! <ค 2"2!2 2ค1ญ= #?P� OลO/ �0O2 ��#อ&ค 2"2!#?P�#0!BO%QหO(COQ�Oห2ค 2!อ&(N2%�2## 2�>��##!
2. 'BN! <N'O2ห!2"�>��##!= #?P� OลO/ �0O2 �N'O2ห!2"#?P(COQ�O�0!Oอ�# 2�>��##!QหOค#& N�APอR'2CN�2#!อ&

ค 2"2!#O2"�>��##! Oล02#B'(ล�2## 2�>��##!
2N/%O"& O2%�O2" 

1. �Oอค/2!�? N2O%Q!O QหO� N�APอ0@�12ค/2!#CON#APอ�2�#C
2. �Oอค/2!�? N2O%Q!O QหO� N�APอ0@�12�2#ห2�2#R ON'#?"&N�>��ล�อ�2�#C
3. �Oอค/2!�? N2O%Q!O QหO� N�APอ0@�12�2#ห2'#02>#$> 2��อ�2�#C

N%O@3/@0�อ��>��11/ 

 
�ล?$R%3#O@O1� 

�0@0N�O/3#O@�อ 

N%>�-%>� N2?0�$110@0 

ค @ @/2 @ค?ญ 

�Cค @O#># @�@1Q�O�@# 

%BN /ค @ @/!O@0�>��11/ 

Oล>21B%�>��11/ 

%BN /�@1@�$?#!@�&ล
�@1! @�>��11/ 

%BN /NลAอ� 

1?0/?ค@#2�1C 

%BN /NลAอ�O1�N2?0�!@# 
%BN /N1>P/3/B# 

2�1Cอ?�ค1?Q� 

O $NลAPอ#NพAPอ
3/B#ค@#2�1C 

%BN /NลAอ� 

1>0>N�ล?0/ 

��NพAPอ0@�1@ค/@/1C ON1APอ�2�1C 

��NพAPอ0@�1@�@13@
�@1R�ON%1?0$N�>��ล ��NพAPอ0@�1@�@13@

%1>2>!">.@พ 
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4. 'BN!NลAอ�#10!?ค2%2�#C
5. 'BN!NลAอ�#0"0N�ล?"/
6. 'BN!NลAอ�O#�N2?" #2%

2N/%O"& O2%ลN2� 
1. 'BN!ค 2"2!#O2"�>��##!Oล02#B'�>��##!
2. 'BN!!2#2�&1%#@�(ล�2## 2�>��##!
3. O"&NลAPอ%N�APอห!B%ค2%2�#C
4. 'BN!N#>P!ห!B%2�#Cอ?�ค#1 �

!@่/ navigation 
1. 'BN!#C'&O2%  �ล1&R'"1�ห%O2'� 
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�>��11/ 2�#C ค 2"2!2 2ค1ญOล0N'O2ห!2"�>��##! 

#1 �%?  �Nอ%N#>P!# 2�>��##! �0QหO(COQ�OR O� 'BN! <ค 2"2!2 2ค1ญ= Oล0 <N'O2ห!2"�>��##!= �Nอ% 
N-EPอ� #CP'FP-Rอคอ% <คA"@-2Aค?ญ= Oล> <N'Q@ห-@.= �>'/@���/อ&O2 ��Qอค/@- ?�%CQ  

ค @ถ@/. @ค?ญ 
1. �@/R QN'/C.&N�B��ล�อ�2�/GคA%/�R Qอ.P@�R/ Oล>-Cค/@-2?-*?%$์�?&/?0-Cค@%2�/G />.>N�ลC./ Oล>O/�

N2C. #@%อ.P@�R/
2. '/>2B#$B,@*�อ�2�/GคA%/�R Qอ.P@�R/ Oล>-Cค/@-2?-*?%$์�?&/?0-Cค@%2�/G />.>N�ลC./ Oล>O/�N2C. 

#@%อ.P@�R/

เป้@ห/@0 
1. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% /?0-Cค@%2�/G 1 คP@ P .N'ลCP.%/>.>

N�ลC./ 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 
2. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%

2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 

3. N'/C.&N#C.&�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G Q%�/�C#CP-COล>R-P-CO/�N2C. #@%

!?/อ.P@��@/O2 �คA"@-2Aค?ญQ%ห%Q@2"@%�@/�์�Aลอ� P .*EQ%หล?�QหQ#@�&/B1?#ออ�O&&N'O%อGP�Pอ-/" 
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�>��11/ 2�#C �A %�2%�อ�2�#C 
1@0ล>เอี0ด 

หล?��@�#CP(GQQ�Q#/@&คA"@-2Aค?ญOล>N'Q@ห-@.�อ��B��//-OลQ/ �>N/BP-#A�B��//-!@-�?Q%!อ%#CP-C�/อ&
�Qอค/@-Oล>ลG�0//>&F!@-ลA ?&Q%��>(GQQ�QN/BP-N'B Oอ'*ลBNค�?% 2EPอO2 ��/อ&�Qอค/@-/P@ <� N*EPอ0D�1@ค/2!#CO
N#APอ�2�/G= �DP��>-CลG�0/�CQR'#CP�Qอค/@-�C N2Q%Q!Q <2�/G= ?�/G' 

N-EPอ(GQQ�Q-C�@/� #CP�Qอค/@-�C N2Q%Q!Q <2�/G=QหQ2EPอO2 �ห%Q@!P@��/อ&�Qอค/@-�A%/% 2 ห%Q@  ?�%CQ  
ห%Q@#CP 1 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 
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N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 2 

ห%Q@#CP 2 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 1 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

Oอ%BN-�?%'/>�อ& : N-EPอN�Q@2GPห%Q@%CQ QหQ'/@���Qอค/@-Q%.Pอห%Q@ลP@��Q@. <N-EPอออ�O/� Fin #CP�/>#A�?&.....= 
*/Qอ-�?&O2 �Oอ%BN-�?%�@/ออ�O/�ห-F%ค@%Q%O%//> ?&�%'ล@.ค@%NคลEPอ%#CPค/& 1 /อ& */Qอ-�?%�?&�@/#CP
N�ลC./2�/GNคลEPอ%#CP�D Q%N'O%/>.>#@� 1 N�ลC./2�/G Oล>O2 �'/B-@�#@�+B2B�2์#CPN�C P./�Qอ�!@-/G' N-EPอN2/O�2BQ%
�/>&/%�@/ QหQ'/@���Qอค/@- Q@%ลP@� <O/�#CPQหQ�?&2�/G //-"D��@%#CPQหQOล>........= 
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ห%Q@#CP 3 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

2EPอ'/@���/อ&�Qอค/@- <ค/@-/GQN/EPอ�2�/G %AR''/>.F�!์Q%�C/B!'/>�A/?% N*EPอQ�Q2/Q@�Nค/EPอ�-Eอ(Pอ%O/�!P@� 
N N�P% O-PO/�O&&2�/G�DP�Q�QQ%�@/.�/?!"Fห%?�QหQ2G��DQ% ห/Eอ '@��@�?&�BQ%�@% R�ค/��?&2�/G )@�/ O&&N�ลC./ Oล>
%อ! �DP�Q�QQ%�@/.D �?&/?!"FQหQอ.GP%BP�=  

N-EPอ(GQQ�Q � 'FP- <1.O-PO/�O&&2�/G (screw jack)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <1.O-PO/�O&&2�/G 
(screw jack)=   

N-EPอ(GQQ�Q � 'FP- <2.'@��@�?&�BQ%�@%ห/Eอ#CP.D  (clamp)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <2.'@��@�?&�BQ%�@%
ห/Eอ#CP.D  (clamp)= 

N- E Pอ( G Q Q� Q  � ' F P- <3.R�ค/�Oล>2�/ G  (screw driver and screw)= Qห QR'# C Pห% Q@! P@��/อ&�Qอค/@- 
<3.R�ค/�Oล>2�/G (screw driver and screw)= 

N-EPอ(GQQ�Q � 'FP- <4.)@O&&N�ลC./ (screw cap)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <4.)@O&&N�ลC./ (screw 

cap)= 

N-EPอ(GQQ�Q � 'FP- <5.%อ!!?/(GQOล>%อ!!?/N-C. (bolt and nut)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <5.%อ!!?/(GQ
Oล>%อ!!?/N-C. (bolt and nut)= 

N-EPอ(GQQ�Q � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 2 
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ห%Q@ <1.O-PO/�O&&2�/G (screw jack)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

ห%Q@ <2.'@��@�?&�BQ%�@%ห/Eอ#CP.D  (clamp)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 
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ห%Q@ <3.R�ค/�Oล>2�/G (screw driver and screw)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

ห%Q@ <4.)@O&&N�ลC./ (screw cap)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

ห%Q@ <5.%อ!!?/(GQOล>%อ!!?/N-C. (bolt and nut)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 
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�>��11/ 2�#C �2#R ON'#?"&N�>��ล 

1@0ล>เอี0ด 

2EPอO2 ��/อ&�Qอค/@-/P@ <� N*EPอ0D�1@�@/R QN'/C.&N�B��ล�อ�2�/G= �DP��>-CลG�0/�CQR'#CP�Qอค/@-�C N2Q%Q!Q 
<�@/R QN'/C.&N�B��ล�อ�2�/G= ?�/G' 

N-EPอ(GQQ�Q-C�@/� #CP�Qอค/@-�C N2Q%Q!Q <�@/R QN'/C.&N�B��ล�อ�2�/G=QหQ2EPอO2 �ห%Q@!P@��/อ&�Qอค/@-  ?�/G' 

Oอ%BN-�?%'/>�อ& : N-EPอN�Q@2GPห%Q@%CQ O2 �Oอ%BN-�?%�@/ออ�O/�ห-F%ค@%Q%O%//> ?&�%'ล@.ค@%NคลEPอ%#CP
ค/& 5 /อ& */Qอ-�?%�?&�@/#CPN�ลC./2�/GNคลEPอ%#CP�DQ%N'O%/>.>#@� 5 N�ลC./2�/G Oล>O2 �'/B-@�#@�+B2B�2์#CP
N�CP./�Qอ�!@-/G'  

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 
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�>��11/ 2�#C '#02>#$> 2� 

1@0ล>เอี0ด 

2EPอO2 ��/อ&�Qอค/@-/P@ <� N*EPอ0D�1@'/>2B#$B,@*�อ�2�/G= �DP��>-CลG�0/�CQR'#CP�Qอค/@-�C N2Q%Q!Q 
<'/>2B#$B,@*�อ�2�/G= ?�/G' 

N-EPอ(GQQ�Q-C�@/� #CP�Qอค/@-�C N2Q%Q!Q <'/>2B#$B,@*�อ�2�/G=QหQ2EPอO2 �ห%Q@!P@��/อ&�Qอค/@-  ?�/G' 

Oอ%BN-�?%'/>�อ& : N-EPอN�Q@2GPห%Q@%CQ O2 �Oอ%BN-�?%�@/ออ�O/�ห-F%ค@%Q%O%//> ?&�%'ล@.ค@%NคลEPอ%#CP
ค/& 5 /อ& */Qอ-�?%�?&�@/#CPN�ลC./2�/GNคลEPอ%#CP�DQ%N'O%/>.>#@� 5 N�ลC./2�/G Oล>O2 �'/B-@�#@�+B2B�2์#CP
N�CP./�Qอ�!@-/G'  

N-EPอ(GQQ�Q � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 
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�>��11/ 2�#C �1 %!อ%#?P 1 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

2EPอ�>O2 � 
�/อ&�Qอค/@-/P@ <� N*EPอNลEอ�/?0-Cค@%2�/G= Oล>ลG�0/�CQR'#CP�/อ& </?0-Cค@%2�/G= P .&/B1?#ออ�O&&

*EQ%หล?�!?/Nล�Qห-PQหQN'O%/G'2CPNหลCP.-�?!F/?2 Q/.2C*EQ%หล?�#CPNห-@>2- 

�/อ&�Qอค/@-/P@ <� N*EPอNลEอ�/>.>N�ลC./= Oล>ลG�0/�CQR'#CP�/อ& </>.>N�ลC./= P .&/B1?#ออ�O&&*EQ%
หล?�!?/Nล�Qห-PQหQN'O%/G'2CPNหลCP.-�?!F/?2 Q/.2C*EQ%หล?�#CPNห-@>2- 

�/อ&�Qอค/@-/P@ <� N*EPอNลEอ�O/�N2C. #@%= Oล>ลG�0/�CQR'#CP�/อ& <O/�N2C. #@%/>ห/P@�N�ลC./�?&�@%
ค/อ&N�ลC./= P .&/B1?#ออ�O&&'FP-!?/NลEอ�Qห-PQหQN'O%/G'2CPNหลCP.-�?!F/?2 Q/.2C*EQ%หล?�#CPNห-@>2- 

N-EPอ(GQQ�Q � NลEอ� /?0-Cค@%2�/G />.>N�ลC./ Oล>O/�N2C. #@% 2EPอ�>O2 �อ?!/@2P/%�อ�/?0-Cค@%2�/G!Pอ
/>.>N�ลC./#CP2-�/B� Oล>N'ลCP.%2C�อ�N�ลC./2�/G!@-O/�N2C. #@%#CPNลEอ�P . 2C�อ�N�ลC./2�/GN'O%2CN�B%N�@�@-N-EPอ
NลEอ� <R-P-CO/�N2C. #@%= Oล>2C�อ�N�ลC./2�/GN'O%2CN#@NหลO�2%B-N-EPอNลEอ� <-CO/�N2C. #@%= Oล>'FP- <O2 �
O(%,@*O/�= #CP�>'/@��N-EPอNลEอ� <R-P-CO/�N2C. #@%= P .N-EPอ� #CP'FP- <O2 �O(%,@*O/�= 2EPอ�>O2 �O/�#CP
N�B �DQ%�?&/>&&2�/G !?/อ.P@��@/(ล�@/NลEอ� N'O% ?�/G'  

�>��11/ 2�#C �1 %!อ%#?P 2 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

2EPอ�>O2 ��/อ&�Qอค/@-/P@ <� คQ@�OลQ/ล@�N*EPอห-F%ค@%2�/G= Oล>ลG�0/�CQR'#CPO"& <NลEPอ%N*EPอห-F%ค@%
2�/G= 

N-EPอ(GQQ�Q� คQ@�Oล>ล@�O"& ?��ลP@/ 2EPอ�>O2 � 
-!?/Nล�Q%�/อ&�Qอค/@- </>.>#@�#CP2�/G.�/?!"F�DQ% (sout)= P .�>N'ลCP.%R'!@-อ?!/@2P/%�@/ล@�O"&O!P-C

คP@2G�2F #CP 0.10 m 

-!?/Nล�Q%�/อ&�Qอค/@- </>.>#@�#CPห-F%ค@% (sin)= P .�>N'ลCP.%R'!@-อ?!/@2P/%�@/ล@�O"&
-!?/Nล�Q%�/อ&�Qอค/@- <�A%/%/อ&#CPห-F%ค@% (n)= P .�>N'ลCP.%R'!@-อ?!/@2P/%�@/ล@�O"&
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-'FP-Nค/EPอ�ห-@.คA"@- P .'FP-%CQ�>'/@��!ลอ N/ล@O-Qหล?�(GQQ�Q'ลPอ.-Eอ�@�O"&ล@� Oล>N-EPอ(GQQ�Q� 
'FP-Nค/EPอ�ห-@.คA"@- �>R'#CP�/อ&ห%Q@!P@�คA"@- <�@/R QN'/C.&N�B��ลOล>'/>2B#$B,@*= 

Oอ%BN-�?%'/>�อ& : 2EPอO2 �Oอ%BN-�?%�@/ห-F%ค@%N'O%/��ล-*/Qอ-�?&�@/#CP2�/G.�/?!"FQหQ2G��DQ%Oล>O2 �
QหQNหO%N�ลC./2�/G#CPP(ลP�@��@%ค/อ&N�ลC./-@��DQ% !@-อ?!/@2P/%�@/ล@�O"& */Qอ-#?Q�O2 �'/B-@�#@�+B2B�2์#CP
N�CP./�Qอ� R QO�P Fin Fout sin sout Oล>#@�&/B1?#ออ�O&&2�/GOล>�@%ค/อ&N�ลC./QหQO!�!P@�ออ�R'�@�/G'!Q%O&&
N*EPอR-PQหQ!B ลB�2B#$B์  
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�>��11/ 2�#C �1 %!อ%#?P 3 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

#CP�/อ&ห%Q@!P@�คA"@- <�@/R QN'/C.&N�B��ลOล>'/>2B#$B,@*= 2EPอ�>O2 ��/อ&�Qอค/@-คA"@- 3 �Qอ P�0
&COQ�O2@/@1 �อ$ค @ @/P�0�@1��!?P/��ล/3#O@�Oอค/@/!?Pค>�/N@  N%O#ค @�อ$!?P C� �@�#?Q#���1/�ค @�อ$ �@P�2APอ
�>Q3O&COQ�O2@/@1 �อ$&>�R�O 2 ค1?Q�  O@�อ$&>� 2APอ�>O2���Oอค/@/  <ลอ��CQ3/N=  O@�อ$ C� 2APอ�>O2��
Nค1APอ�3/@0 C�   �?�1C% 

N/APอ&COQ�O�อ$&>� 2 ค1?Q� 31Aอ�อ$ค @ @/R�O C��Oอ�!?Q� 3 �Oอ Oล>���1/�ค @�อ$ 2APอO2��/��ล/2?O��1อ$
�Oอ!?P C��Oอ�OลO/ %BN / <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�= �>%1@�ฏ�@ Q#/@ Q3O&COQ�O2@/@1 ��%BN /NพAPอ�Cพ1Oอ/�?$
O2��O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�R�O �@�#?Q#2APอ�>O2���1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?P
N�?P0/�Oอ�ค @ @/�Oอ!?P 1= �?�1C%   
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ค @อ">$@0�Oอ!?P 1 

N-EPอ(GQQ�Q � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@-  
N-EPอ(GQQ�Q � 'FP- <ห%Q@"? R'= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�ค @ @/

�Oอ!?P 2= 
ค @อ">$@0�Oอ!?P 2 

N-EPอ(GQQ�Q � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@-  
N-EPอ(GQQ�Q � 'FP- <ห%Q@"? R'= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�ค @ @/

�Oอ!?P 3= 
N-EPอ(GQQ�Q � 'FP- <ห%Q@�Pอ%= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�ค @ @/

�Oอ!?P 1= 
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ค @อ">$@0�Oอ!?P 3 

N-EPอ(GQQ�Q � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@-  
N-EPอ(GQQ�Q � 'FP- <ห%Q@�Pอ%= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�ค @ @/

�Oอ!?P 2= 

�>��11/ 2�#C �1 %!อ%#?P 4 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

N-EPอ(GQQ�Q�ล?&-@#CPห%Q@หล?� 2EPอ�>O2 ��/อ&�Qอค/@-/P@ <� N*EPอ G!@/@�&?%#D��B��//-= Oล>ลG�0/�CQR'#CP'FP- 
<!@/@�&?%#D�(ล�@/# ลอ�=  

N-EPอ(GQQ�Q� 'FP- <!@/@�&?%#D�(ล�@/#A�B��//-= 2EPอ�>*@R'�/อ&ห%Q@!P@� <!@/@�&?%#D�(ล�@/#A
�B��//-=  ?�/G' 
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2EPอ�>&?%#D�คP@'/B-@�#@�+B2B�2์#CPN�CP./�Qอ��?&�B��//-2�/G#CP(GQQ�QR Q#A�&�/>&/%�@/!?Q�O!PNลEอ�/?0-Cค@%
2�/G />.>N�ลC./ O/�N2C. #@% �%"D��?Q%-C�@/N�ล.คA!อ&#CP"G�!Qอ� Q/./��ล-2CO �ห%Q@�Qอค/@-#CP"G�!Qอ��DP�อ@�-@
�@��@/!อ&คA"@-"G�!Qอ�#?Q� 3 �Qอห/Eอ!อ&คA"@-(B  2 ค/?Q� P .Q%ห%Q@!@/@�&?%#D�(ล�@/#A�B��//- 2EPอ�>O2 �
Nค/EPอ�ห-@."G�ห%Q@O"/#CP�B��//-2�/G%?Q%"G�#A�%N2/O�2BQ%OลQ/ �@�!?/อ.P@� (GQQ�QNลEอ�/?0-Cค@%2�/G 100 mm />.>
N�ลC./ 2.5 mm Oล> <R-P-C=O/�N2C. #@% Oล>#A�B��//-�%�/#?P�!อ&คA"@-"G�#?Q� 3 �Qอ Q%!@/@�&?%#D�(ล�@/#A
�B��//- �D�O2 � ?�/G'  

2EPอ#A�@/!//�2อ&N�EPอ%R�/P@ �B��//-2�/G#CP(GQQ�Q#AN2/O�2BQ%�%R QNค/EPอ�ห-@."G�ห%Q@O"/ !/�!@-N�EPอ%R�
�อ�N'Q@ห-@.�B��//- 3 �Qอ  ?�%CQ  

1. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% /?0-Cค@%2�/G 1 คP@ P .N'ลCP.%/>.>
N�ลC./ 2 คP@ Oล>�@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. 
#@%  

2. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%
2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 

3. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/N'/C.&N#C.&Q%�/�C#CP-COล>R-P-CO/�N2C. #@%
N-EPอ(GQQ�Q#A�B��//-2�/G�%ค/&!@-N�EPอ%R��QอQ  2EPอ�>O2 �Nค/EPอ�ห-@."G� ห%Q@N�EPอ%R��Qอ%?Q% �@�!?/อ.P@�

N-EPอ(GQQ�Q#A�B��//-2�/G�%ค/&!@-N�EPอ%R� 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% /?0-C
ค@%2�/G 1 คP@ P .N'ลCP.%/>.>N�ลC./ 2 คP@ Oล>�@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.% /?0-Cค@%2�/G 2 คP@ 
Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 2EPอ�>'/@�� ?�/G' 
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N-EPอ(GQQ�Q#A�B��//-2�/G�%ค/&!@-N�EPอ%R�#?Q� 3 �Qอ 2EPอ�>O2 �Nค/EPอ�ห-@."G� ห%Q@N�EPอ%R�#?Q� 3 �Qอ Oล>
O2 ��/อ&�Qอค/@- <0D�1@ค/&!@-N'Q@ห-@.�อ��B��//-OลQ/ 2@-@/"�ล?&ห%Q@หล?�N*EPอ!อ&คA"@-#Q@.�B��//-
Oล>2/F'(ล�B��//-R Q=  ?�/G' 

�>��11/ 2�#C ค 2"2!#O2"�>��##! 

1@0ล>เอี0ด 
N-EPอ(GQQ�Q�ล?&-@#CPห%Q@หล?� 2EPอ�>O2 ��/อ&�Qอค/@-/P@ <� N*EPอ!อ&คA"@-#Q@.�B��//-Oล>2/F'�B��//-= 

Oล>ลG�0/�CQR'#CP'FP- <คA"@-#Q@.�B��//-Oล>2/F'�B��//-= �DP�*EQ%หล?�'FP-�>N'ลCP.%�@�2C AN'O%2CNหลEอ� N-EPอ(GQQ�Q#A
�B��//-2�/Gค/&!@-N'Q@ห-@.#?Q� 3 �Qอ Oล>'FP-2@-@/"� R Q  ?�/G' 
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N-EPอ(GQQ�Q� 'FP- <คA"@-#Q@.�B��//-Oล>2/F'�B��//-= 2EPอ�>*@R'�/อ&ห%Q@!P@� <คA"@-#Q@.�B��//-�Qอ#CP 
1=  ?�/G' 

N-EPอ(GQQ�Q� #CP'FP- <NลEอ�คA!อ&#CP"G�!Qอ�= �>'/@���/อ&�Qอค/@-O&& drop-down O2 �!?/NลEอ�#CPQ�Q!อ&
คA"@-  ?�/G'  
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N-EPอ(GQQ�Q� NลEอ�คA!อ& Oล>� 'FP- <!//�คA!อ&= "Q@(GQQ�QNลEอ�คA!อ&#CP(B  2EPอ�>O2 ��/อ&�Qอค/@- 
<ลอ� GQห-P= �DP�2@-@/"!อ&(B R Q 2 ค/?Q� "Q@(GQQ�QNลEอ�คA!อ&#CP"G� Oล>� 'FP- <!//�คA!อ&= �>O2 �Nค/EPอ�ห-@.
"G� Oล>N�ล.P .2EPอ�>O2 ��/อ&�Qอค/@-/P@ <N�ล.Oล>O%/คAอ$B&@. .......=  ?�/G' 

Q%ห%Q@�QอคA"@-N-EPอ(GQQ�Q� 'FP- <�  G!@/@�&?%#D�(ล�@/#A�B��//-=�>'/@��ห%Q@!P@�!@/@�&?%#D�(ล
�B��//-  ?�/G' 
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!?/อ.P@�ห%Q@คA"@-�Qอ#CP 2 – 6 N'O% ?�/G' 
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Q%ห%Q@คA"@-�Qอ 6 N-EPอ(GQQ�Q� 'FP- <ห%Q@"? R'= 2EPอ�>*@R'ห%Q@!P@��/อ& <2/F'(ล�@/#A�B��//-= 

�>��11/ 2�#C 2#B'(ล�2## 2�>��##! 

1@0ล>เอี0ด 

#CPห%Q@2/F'(ล�@/#A�B��//- �>-C�Qอค/@-O�Q�(GQQ�Q <QหQ� Oล>ล@�คAQ%�/อ&2C�@/R'/@�Q%�Pอ�/P@�#CPN/Q%R/Q
Q%�Qอค/@-2/F'(ล�@/#A�B��//- Q@%ลP@�QหQ"G�!Qอ�= P .(GQQ�Q!Qอ�ล@�คAR'N!B-Q%�Pอ�/P@�QหQN!O-#F��Pอ�#CP-C�Pอ% �D�
2@-@/"� 'FP- <!//�คA!อ&= R Q �DP�"Q@-C2P/%คA#CP/@�Q%�Pอ�/P@�R-P"G�!Qอ� หล?��@�� !//�คA!อ& 2EPอ�>O2 �
�Qอค/@- <*.@.@-R Q C O!P&@�คA.?�ล�R-P"G� ลอ�คB  GQห-P OลQ/ลอ�อC�ค/?Q�=   

O!P"Q@/@�คA"G�!Qอ�#F��Pอ�/P@� 2EPอ�>O2 �Nค/EPอ�ห-@."G� */Qอ-�Qอค/@- <.อ N.CP.- #Aค/@-N�Q@Q�N%EQอห@
Q%�B��//-R Q C-@� !=  

#?Q�%CQ "Q@/@�คAR-P"G�!Qอ�#F��Pอ�/P@� 2 ค/?Q� 2EPอ�>N�ล.QหQ !?/อ.P@��/�C�@/2/F'(ล�@/#A�B��//- Oล> �@/
O2 �(ล2>#Qอ%�ล?&  ?�/G' Q@%ลP@� 
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2 

!O%#N2� 3 �#0 2%N#APอ�#2/2APอ2"2%�2#�์� 2ลอ�O&&!?'�>21!�1%$์ 
N1?Nอ� .�1A 

�ลBN!/>�2�ิ2>�2์ 
O�OR�/1%#?P28 �.�. 2568 

.@พ1ว/�อ�.?Nอ 

2APอ2"2%�2#�์� 2ลอ�O&&!?'�>21!�1%$์N#APอ� Nค#APอ��ลอ"N2��N2": 2�#C !?/1!"B'#02�ค์ คAอ N�APอQหO(COQ�O�2%0@�12
�2## 2�2%�อ�2�#CP "Q�Oค/2!#CON#APอ��2% (N2%�2## 2�>��##!#?PN'็%2"2%�2#�์� 2ลอ��2## 2�2%�อ�2�#C Oล0N�APอQหO
(COQ�O�2%22!2#"ค 2%/��2#R ON'#?"&N�>��ลOล0'#02>#$> 2��อ�2�#C P "!?!2#2��Oอ!Cล2 2ห#1&QหO(COQ�OR O&1%#@� 
/>Nค#20ห์ Oล0!อ&ค 2"2! N�APอ2#O2�ค/2!N�O2Q��2��2## 2�>��##!  

2APอ >�>#1ล!?N2?"�&##"2"'#0�อ&�1 %!อ%�2## 2�>��##! ค/2!ห!2"�อ�ค 2 Oล0 ค 2อ$>&2"!N2� N !ลอ �2#
Q�O�2%2APอ 

�อ N���อ�.?Nอ 

N'็%2"2%�2#�์� 2ลอ��อ��2## ลอ�Oล>�@/ออ�O&&#CPNห-@>2Aห/?&%?�N/C.%/> ?& -.'ล@. Q%�@/N/C.%/GQ
Oล>P!Q!อ&�?&2EPอ N�CP./�?&2�/G  

#1 �%?   2"Q%2APอ �0!?�2#QหON%A อห2Q%2N/%�2#ห2N�APอQหO(COQ�O�2%�2��2#'#1&N'ล?P"%#10!?ค2% #0"0N�ล?"/ Oล0
O#�N2?" #2% ค 2"2!O&&NลAอ�!อ&#?P!#/�ค 2!อ&R O !?�2#QหONลAอ�ค 2R'/2�Q%�Oอค/2!2#B'(ล�>��##!  �#อ&
�Oอค/2!O2 ��2#2#B'(ล�2## 2�>��##!  

N!APอQ�O2APอN#?"%#CON#APอ�%? OลO/ ค2 ห/1�/N2 (COQ�O�022!2#"!อ&ค 2"2! 2 ค 2"2! 1�%? R O 
1. �2#R ON'#?"&N�>��ล�อ�2�#Cค 2%/�R Oอ"N2�R# Oล0!?ค/2!21!�1%$์�1&#10!?ค2% #0"0N�ล?"/ Oล0O#�

N2?" #2%อ"N2�R#
2. '#02>#$> 2��อ�2�#Cค 2%/�R Oอ"N2�R# Oล0!?ค/2!21!�1%$์�1&#10!?ค2% #0"0N�ล?"/ Oล0O#�N2?" #2%

อ"N2�R#
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.Nว�!?NN�?N0ว�? �>��11/ ค @ @/!O@0�>��11/ Oล> .1@!"ล�@1! @�>��11/ 

 ห�O@!� 

1@0ล>เอี0ดหน้@ปก 

  Q@%&% Q%O"&2CN�Q- O2 ��EPอ'/>N,#2EPอOล>�EPอN/EPอ�2EPอ
 !/��ล@��Q@.-Eอ O2 � ,@*!?/อ.P@�2"@%�@/�์�Aลอ�Q%2EPอ 2P/%!/��ล@��/@-Eอ O2 ��EPอ�ลFP-/B�@ �EPอ2"@&?%

'FP-�  G </?!"F'/>2�ค์�อ�2EPอ=  'FP- <คAO%>%A�@/Q�Q�@%= Oล> 'FP- <N/BP-= QหQN�Q@R'Q�Q�@%
  Q@%ลP@��/@ N'O%�Qอค/@-<�Qอ-Gล#?P/R'N�CP./�?&2EPอ= Oล> <�@/O�QR�'?ญห@N&EQอ�!Q%= #CP�  G/@.ล>NอC. R Q

!@่/ Interactive 

1. 'BN! </1!"B'#02�ค์�อ�2APอ= � OลO/ �0O2 ��#อ&�Oอค/2!/1!"B'#02�ค์�อ�2APอ  1�ห%O2"1 R'
2. 'BN! <ค 2O%0% 2�2#Q�O�2%= � OลO/ �0O2 ��#อ&�Oอค/2!ค 2O%0% 2�2#Q�O�2%  1�ห%O2"1 R'
3. 'BN! <�Oอ!Cล#1P/R'N�?P"/�1&2APอ= � OลO/ �0O2 ��#อ&�Oอค/2!�Oอ!Cล#1P/R'N�?P"/�1&2APอ  1�ห%O2"1 R'
4. 'BN! <�2#O�OR�'ัญห2N&A อ�!O%= � OลO/ �0O2 ��#อ&�Oอค/2!�2#O�OR�'ัญห2N&A อ�!O%  1�ห%O2"1 R'

!@่/ navigation 

1. 'BN! <N#>P!= N�APอR'2CNห%O2O#��อ��>��##!
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N!APอ� #?P'BN! </1!"B'#02�ค์�อ�2APอ= �0'#2���#อ&O2 ��Oอค/2! 1�%?  
ว?� @!1>.�ค์�อ�.?Nอ 

1. N�APอQหO(COQ�O�2%0@�12�2## 2�2%�อ�2�#CP "Q�Oค/2!#CON#APอ��2% (N2%�2## 2�>��##!#?PN'็%2"2%�2#�์� 2ลอ�
�2## 2�2%�อ�2�#C

2. N�APอQหO(COQ�O�2%22!2#"ค 2%/��2#R ON'#?"&N�>��ลOล0'#02>#$> 2��อ�2�#C

2N/% <ค @O�>� @�@1OชO�@�= �0�1 # 2N'็%O&& infographic �@P��0  2N%>%�2# 2"หล1�#?PR O2!อ#?P&อ#์ #?P!?
�2#O�OR�OลO/ 

2N/% <�Oอ/Aล!?NวP!N�?N0ว�? .?Nอ=   N'็%�#อ&O2 �#2"�APอค�0(CO�1 # 2 ค�0&##�2$>�2# #0&&Oล0อB'�#�์
#?P#อ�#1&�2#Q�O�2%2APอ/ #/!#1 �Nอ�22#อO2�อ>�#?PQ�OQ%�2#�1�%22APอ �@P��0�1 # 2Q% 2"หล1� 

2N/% <�@1O�OP�!ัญห@N ?Oอ��O�=  N'็%�#อ&O2 �ค 2O%0% 2�2#Q�O�2%2APอ&%P##01�#์NคลAPอ%#?P Q%'#0N O%
�2#�"2"ห%O2�อ  1�!1/อ"N2� O2%ลN2� 
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�>��11/ 2�#C 2"2%�2#�์� 2ลอ� 

1@0ล>เอี0ด 

�B��//-%CQN'O%�2#QหO(COQ�O�2%R O0@�12�2## 2�2%�อ�2�#CP "Q�Oค/2!#CON#APอ��2% (N2%�2## 2�>��##!#?PN'็%
2"2%�2#�์� 2ลอ��2## 2�2%�อ�2�#C Oล0ค 2%/��2#R ON'#?"&N�>��ลOล0'#02>#$> 2��อ�2�#C P "!?!2#2��Oอ!Cล
2 2ห#1&QหO(COQ�OR O&1%#@� />Nค#20ห์ Oล0!อ&ค 2"2! N�APอ2#O2�ค/2!N�O2Q��2��2## 2�>��##!  

!@่/ Interactive 

2N/%O"& O2%&%  Nห!Aอ%ห%O2#อ�'� 

2N/%O2 �2"2%�2#�์� 2ลอ� 
1. 'BN! <ค 2"2!2 2ค1ญ= #?P� OลO/ �0O2 ��#อ&ค 2"2!#?P�#0!BO%QหO(COQ�Oห2ค 2!อ&(N2%�2## 2�>��##!
2. 'BN! <N'O2ห!2"�>��##!= #?P� OลO/ �0O2 �N'O2ห!2"#?P(COQ�O�0!Oอ�# 2�>��##!QหOค#& N�APอR'2CN�2#!อ&

ค 2"2!#O2"�>��##! Oล02#B'(ล�2## 2�>��##!
2N/%O"& O2%�O2" 

1. �Oอค/2!�? N2O%Q!O QหO� N�APอ0@�12ค/2!#CON#APอ�2�#C
2. �Oอค/2!�? N2O%Q!O QหO� N�APอ0@�12�2#ห2�2#R ON'#?"&N�>��ล�อ�2�#C
3. �Oอค/2!�? N2O%Q!O QหO� N�APอ0@�12�2#ห2'#02>#$> 2��อ�2�#C

N%O@3/@0�อ��>��11/ 

 
�ล?$R%3#O@O1� 

�0@0N�O/3#O@�อ 

N%>�-%>� N2?0�$110@0 

ค @ @/2 @ค?ญ 

�Cค @O#># @�@1Q�O�@# 

%BN /ค @ @/!O@0�>��11/ 

Oล>21B%�>��11/ 

%BN /�@1@�$?#!@�&ล
�@1! @�>��11/ 

%BN /NลAอ� 

1?0/?ค@#2�1C 

%BN /NลAอ�O1�N2?0�!@# 
%BN /N1>P/3/B# 

2�1Cอ?�ค1?Q� 

O $NลAPอ#NพAPอ
3/B#ค@#2�1C 

%BN /NลAอ� 

1>0>N�ล?0/ 

��NพAPอ0@�1@ค/@/1C ON1APอ�2�1C 

��NพAPอ0@�1@�@13@
�@1R�ON%1?0$N�>��ล ��NพAPอ0@�1@�@13@

%1>2>!">.@พ 
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4. 'BN!NลAอ�#10!?ค2%2�#C
5. 'BN!NลAอ�#0"0N�ล?"/
6. 'BN!NลAอ�O#�N2?" #2%

2N/%O"& O2%ลN2� 
1. 'BN!ค 2"2!#O2"�>��##!Oล02#B'�>��##!
2. 'BN!!2#2�&1%#@�(ล�2## 2�>��##!
3. O"&NลAPอ%N�APอห!B%ค2%2�#C
4. 'BN!N#>P!ห!B%2�#Cอ?�ค#1 �

!@่/ navigation 
1. 'BN!#C'&O2%  �ล1&R'"1�ห%O2'� 
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�>��11/ 2�#C ค 2"2!2 2ค1ญOล0N'O2ห!2"�>��##! 

#1 �%?  �Nอ%N#>P!# 2�>��##! �0QหO(COQ�OR O� 'BN! <ค 2"2!2 2ค1ญ= Oล0 <N'O2ห!2"�>��##!= �Nอ% 
N-EPอ� #CP'FP-Rอคอ% <คA"@-2Aค?ญ= Oล> <N'Q@ห-@.= �>'/@���/อ&O2 ��Qอค/@- ?�%CQ  

ค @ถ@/. @ค?ญ 
1. �@/R QN'/C.&N�B��ล�อ�2�/GคA%/�R Qอ.P@�R/ Oล>-Cค/@-2?-*?%$์�?&/?0-Cค@%2�/G />.>N�ลC./ Oล>O/�

N2C. #@%อ.P@�R/
2. '/>2B#$B,@*�อ�2�/GคA%/�R Qอ.P@�R/ Oล>-Cค/@-2?-*?%$์�?&/?0-Cค@%2�/G />.>N�ลC./ Oล>O/�N2C. 

#@%อ.P@�R/

เป้@ห/@0 
1. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% /?0-Cค@%2�/G 1 คP@ P .N'ลCP.%/>.>

N�ลC./ 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 
2. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%

2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 

3. N'/C.&N#C.&�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G Q%�/�C#CP-COล>R-P-CO/�N2C. #@%

!?/อ.P@��@/O2 �คA"@-2Aค?ญQ%ห%Q@2"@%�@/�์�Aลอ� P .*EQ%หล?�QหQ#@�&/B1?#ออ�O&&N'O%อGP�Pอ-/" 
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�>��11/ 2�#C �A %�2%�อ�2�#C 
1@0ล>เอี0ด 

หล?��@�#CP(GQQ�Q�@%#/@&คA"@-2Aค?ญOล>N'Q@ห-@.�อ��B��//-OลQ/ �>N/BP-#A�B��//-!@-�?Q%!อ%#CP-C�/อ&
�Qอค/@-Oล>ลG�0//>&F!@-ลA ?&Q%��>(GQQ�Q�@%N/BP-N'B Oอ'*ลBNค�?% 2EPอO2 ��/อ&�Qอค/@-/P@ <� N*EPอ0D�1@
ค/2!#CON#APอ�2�/G= �DP��>-CลG�0/�CQR'#CP�Qอค/@-�C N2Q%Q!Q <2�/G= ?�/G' 

N-EPอ(GQQ�Q�@%-C�@/� #CP�Qอค/@-�C N2Q%Q!Q <2�/G=QหQ2EPอO2 �ห%Q@!P@��/อ&�Qอค/@-�A%/% 2 ห%Q@  ?�%CQ  
ห%Q@#CP 1 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 



9 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 2 

ห%Q@#CP 2 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 1 

N-EPอ(GQQ�Q�@% � 'FP- QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

Oอ%BN-�?%'/>�อ& : N-EPอN�Q@2GPห%Q@%CQ QหQ'/@���Qอค/@-Q%.Pอห%Q@ลP@��Q@. <N-EPอออ�O/� Fin #CP�/>#A�?&.....= 
*/Qอ-�?&O2 �Oอ%BN-�?%�@/ออ�O/�ห-F%ค@%Q%O%//> ?&�%'ล@.ค@%NคลEPอ%#CPค/& 1 /อ& */Qอ-�?%�?&�@/#CP
N�ลC./2�/GNคลEPอ%#CP�D Q%N'O%/>.>#@� 1 N�ลC./2�/G Oล>O2 �'/B-@�#@�+B2B�2์#CPN�C P./�Qอ�!@-/G' N-EPอN2/O�2BQ%
�/>&/%�@/ QหQ'/@���Qอค/@- Q@%ลP@� <O/�#CPQหQ�?&2�/G //-"D��@%#CPQหQOล>........= 
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ห%Q@#CP 3 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

2EPอ'/@���/อ&�Qอค/@- <ค/@-/GQN/EPอ�2�/G %AR''/>.F�!์Q%�C/B!'/>�A/?% N*EPอQ�Q2/Q@�Nค/EPอ�-Eอ(Pอ%O/�!P@� 
N N�P% O-PO/�O&&2�/G�DP�Q�QQ%�@/.�/?!"Fห%?�QหQ2G��DQ% ห/Eอ '@��@�?&�BQ%�@% R�ค/��?&2�/G )@�/ O&&N�ลC./ Oล>
%อ! �DP�Q�QQ%�@/.D �?&/?!"FQหQอ.GP%BP�=  

N-EPอ(GQQ�Q�@% � 'FP- <1.O-PO/�O&&2�/G (screw jack)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <1.O-PO/�O&&2�/G 
(screw jack)=   

N-EPอ(GQQ�Q�@% � 'FP- <2.'@��@�?&�BQ%�@%ห/Eอ#CP.D  (clamp)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <2.'@��@�?&
�BQ%�@%ห/Eอ#CP.D  (clamp)= 

N-E Pอ(G QQ�Q�@% � 'F P- <3.R�ค/�Oล>2�/G (screw driver and screw)= QหQR'#C Pห%Q@!P@��/อ&�Qอค/@- 
<3.R�ค/�Oล>2�/G (screw driver and screw)= 

N-EPอ(GQQ�Q�@% � 'FP- <4.)@O&&N�ลC./ (screw cap)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <4.)@O&&N�ลC./ 
(screw cap)= 

N-EPอ(GQQ�Q�@% � 'FP- <5.%อ!!?/(GQOล>%อ!!?/N-C. (bolt and nut)= QหQR'#CPห%Q@!P@��/อ&�Qอค/@- <5.%อ!!?/
(GQOล>%อ!!?/N-C. (bolt and nut)= 

N-EPอ(GQQ�Q�@% � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 2 
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ห%Q@ <1.O-PO/�O&&2�/G (screw jack)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

ห%Q@ <2.'@��@�?&�BQ%�@%ห/Eอ#CP.D  (clamp)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 
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ห%Q@ <3.R�ค/�Oล>2�/G (screw driver and screw)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

ห%Q@ <4.)@O&&N�ลC./ (screw cap)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 

ห%Q@ <5.%อ!!?/(GQOล>%อ!!?/N-C. (bolt and nut)= 

2EPอO2 ��Qอค/@-Oล>/G',@*  ?�%CQ 

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 

N-EPอ(GQQ�Q�@% � 'FP-  QหQR'#CPห%Q@!P@��/อ&�Qอค/@-#CP 3 
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�>��11/ 2�#C �2#R ON'#?"&N�>��ล 

1@0ล>เอี0ด 

2EPอO2 ��/อ&�Qอค/@-/P@ <� N*EPอ0D�1@�@/R QN'/C.&N�B��ล�อ�2�/G= �DP��>-CลG�0/�CQR'#CP�Qอค/@-�C N2Q%Q!Q 
<�@/R QN'/C.&N�B��ล�อ�2�/G= ?�/G' 

N-EPอ(GQQ�Q�@%-C�@/� #CP�Qอค/@-�C N2Q%Q!Q <�@/R QN'/C.&N�B��ล�อ�2�/G=QหQ2EPอO2 �ห%Q@!P@��/อ&�Qอค/@- 

 ?�/G' 

Oอ%BN-�?%'/>�อ& : N-EPอN�Q@2GPห%Q@%CQ O2 �Oอ%BN-�?%�@/ออ�O/�ห-F%ค@%Q%O%//> ?&�%'ล@.ค@%NคลEPอ%#CP
ค/& 5 /อ& */Qอ-�?%�?&�@/#CPN�ลC./2�/GNคลEPอ%#CP�DQ%N'O%/>.>#@� 5 N�ลC./2�/G Oล>O2 �'/B-@�#@�+B2B�2์#CP
N�CP./�Qอ�!@-/G'  

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 
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�>��11/ 2�#C '#02>#$> 2� 

1@0ล>เอี0ด 

2EPอO2 ��/อ&�Qอค/@-/P@ <� N*EPอ0D�1@'/>2B#$B,@*�อ�2�/G= �DP��>-CลG�0/�CQR'#CP�Qอค/@-�C N2Q%Q!Q 
<'/>2B#$B,@*�อ�2�/G= ?�/G' 

N-EPอ(GQQ�Q�@%-C�@/� #CP�Qอค/@-�C N2Q%Q!Q <'/>2B#$B,@*�อ�2�/G=QหQ2EPอO2 �ห%Q@!P@��/อ&�Qอค/@-  ?�/G' 

Oอ%BN-�?%'/>�อ& : N-EPอN�Q@2GPห%Q@%CQ O2 �Oอ%BN-�?%�@/ออ�O/�ห-F%ค@%Q%O%//> ?&�%'ล@.ค@%NคลEPอ%#CP
ค/& 5 /อ& */Qอ-�?%�?&�@/#CPN�ลC./2�/GNคลEPอ%#CP�DQ%N'O%/>.>#@� 5 N�ลC./2�/G Oล>O2 �'/B-@�#@�+B2B�2์#CP
N�CP./�Qอ�!@-/G'  

N-EPอ(GQQ�Q�@% � 'FP-  �>'B ห%Q@!P@��/อ&�Qอค/@- OลQ/�ล?&N�Q@ห%Q@หล?� 
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�>��11/ 2�#C �1 %!อ%#?P 1 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

2EPอ�>O2 � 
�/อ&�Qอค/@-/P@ <� N*EPอNลEอ�/?0-Cค@%2�/G= Oล>ลG�0/�CQR'#CP�/อ& </?0-Cค@%2�/G= P .&/B1?#ออ�O&&

*EQ%หล?�!?/Nล�Qห-PQหQN'O%/G'2CPNหลCP.-�?!F/?2 Q/.2C*EQ%หล?�#CPNห-@>2- 

�/อ&�Qอค/@-/P@ <� N*EPอNลEอ�/>.>N�ลC./= Oล>ลG�0/�CQR'#CP�/อ& </>.>N�ลC./= P .&/B1?#ออ�O&&*EQ%
หล?�!?/Nล�Qห-PQหQN'O%/G'2CPNหลCP.-�?!F/?2 Q/.2C*EQ%หล?�#CPNห-@>2- 

�/อ&�Qอค/@-/P@ <� N*EPอNลEอ�O/�N2C. #@%= Oล>ลG�0/�CQR'#CP�/อ& <O/�N2C. #@%/>ห/P@�N�ลC./�?&�@%
ค/อ&N�ลC./= P .&/B1?#ออ�O&&'FP-!?/NลEอ�Qห-PQหQN'O%/G'2CPNหลCP.-�?!F/?2 Q/.2C*EQ%หล?�#CPNห-@>2- 

N-EPอ(GQQ�Q�@% � NลEอ� /?0-Cค@%2�/G />.>N�ลC./ Oล>O/�N2C. #@% 2EPอ�>O2 �อ?!/@2P/%�อ�/?0-Cค@%2�/G!Pอ
/>.>N�ลC./#CP2-�/B� Oล>N'ลCP.%2C�อ�N�ลC./2�/G!@-O/�N2C. #@%#CPNลEอ�P . 2C�อ�N�ลC./2�/GN'O%2CN�B%N�@�@-N-EPอ
NลEอ� <R-P-CO/�N2C. #@%= Oล>2C�อ�N�ลC./2�/GN'O%2CN#@NหลO�2%B-N-EPอNลEอ� <-CO/�N2C. #@%= Oล>'FP- <O2 �
O(%,@*O/�= #CP�>'/@��N-EPอNลEอ� <R-P-CO/�N2C. #@%= P .N-EPอ� #CP'FP- <O2 �O(%,@*O/�= 2EPอ�>O2 �O/�#CP
N�B �DQ%�?&/>&&2�/G !?/อ.P@��@/(ล�@/NลEอ� N'O% ?�/G'  

�>��11/ 2�#C �1 %!อ%#?P 2 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

2EPอ�>O2 ��/อ&�Qอค/@-/P@ <� คQ@�OลQ/ล@�N*EPอห-F%ค@%2�/G= Oล>ลG�0/�CQR'#CPO"& <NลEPอ%N*EPอห-F%ค@%
2�/G= 

N-EPอ(GQQ�Q�@%� คQ@�Oล>ล@�O"& ?��ลP@/ 2EPอ�>O2 � 
-!?/Nล�Q%�/อ&�Qอค/@- </>.>#@�#CP2�/G.�/?!"F�DQ% (sout)= P .�>N'ลCP.%R'!@-อ?!/@2P/%�@/ล@�O"&O!P-C

คP@2G�2F #CP 0.10 m 

-!?/Nล�Q%�/อ&�Qอค/@- </>.>#@�#CPห-F%ค@% (sin)= P .�>N'ลCP.%R'!@-อ?!/@2P/%�@/ล@�O"&
-!?/Nล�Q%�/อ&�Qอค/@- <�A%/%/อ&#CPห-F%ค@% (n)= P .�>N'ลCP.%R'!@-อ?!/@2P/%�@/ล@�O"&
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-'FP-Nค/EPอ�ห-@.คA"@- P .'FP-%CQ�>'/@��!ลอ N/ล@O-Qหล?�(GQQ�Q�@%'ลPอ.-Eอ�@�O"&ล@� Oล>N-EPอ
(GQQ�Q�@%� 'FP-Nค/EPอ�ห-@.คA"@- �>R'#CP�/อ&ห%Q@!P@�คA"@- <�@/R QN'/C.&N�B��ลOล>'/>2B#$B,@*= 

Oอ%BN-�?%'/>�อ& : 2EPอO2 �Oอ%BN-�?%�@/ห-F%ค@%N'O%/��ล-*/Qอ-�?&�@/#CP2�/G.�/?!"FQหQ2G��DQ%Oล>O2 �
QหQNหO%N�ลC./2�/G#CPP(ลP�@��@%ค/อ&N�ลC./-@��DQ% !@-อ?!/@2P/%�@/ล@�O"& */Qอ-#?Q�O2 �'/B-@�#@�+B2B�2์#CP
N�CP./�Qอ� R QO�P Fin Fout sin sout Oล>#@�&/B1?#ออ�O&&2�/GOล>�@%ค/อ&N�ลC./QหQO!�!P@�ออ�R'�@�/G'!Q%O&&
N*EPอR-PQหQ!B ลB�2B#$B์  
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�>��11/ 2�#C �1 %!อ%#?P 3 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

#CP�/อ&ห%Q@!P@�คA"@- <�@/R QN'/C.&N�B��ลOล>'/>2B#$B,@*= 2EPอ�>O2 ��/อ&�Qอค/@-คA"@- 3 �Qอ P�0
&COQ�O2@/@1 �อ$ค @ @/P�0�@1��!?P/��ล/3#O@�Oอค/@/!?Pค>�/N@  N%O#ค @�อ$!?P C� �@�#?Q#���1/�ค @�อ$ �@P�2APอ
�>Q3O&COQ�O2@/@1 �อ$&>�R�O 2 ค1?Q�  O@�อ$&>� 2APอ�>O2���Oอค/@/  <ลอ��CQ3/N=  O@�อ$ C� 2APอ�>O2��
Nค1APอ�3/@0 C�   �?�1C% 

N/APอ&COQ�O�@#�อ$&>� 2 ค1?Q� 31Aอ�อ$ค @ @/R�O C��Oอ�!?Q� 3 �Oอ Oล>���1/�ค @�อ$ 2APอO2��/��ล/2?O��
1อ$�Oอ!?P C��Oอ�OลO/ %BN / <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�= �>%1@�ฏ�@ Q#/@ Q3O&COQ�O�@#2@/@1 ��%BN /NพAPอ�C
พ1Oอ/�?$O2��O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�R�O �@�#?Q#2APอ�>O2���1อ$�Oอค/@/ <O#/ค @�อ$Oล>
ค @อ">$@0!?PN�?P0/�Oอ�ค @ @/�Oอ!?P 1= �?�1C%   



18 

ค @อ">$@0�Oอ!?P 1 

N-EPอ(GQQ�Q�@% � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@- 
N-EPอ(GQQ�Q�@% � 'FP- <ห%Q@"? R'= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�

ค @ @/�Oอ!?P 2= 
ค @อ">$@0�Oอ!?P 2 

N-EPอ(GQQ�Q�@% � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@- 
N-EPอ(GQQ�Q�@% � 'FP- <ห%Q@"? R'= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�

ค @ @/�Oอ!?P 3= 
N-EPอ(GQQ�Q�@% � 'FP- <ห%Q@�Pอ%= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�

ค @ @/�Oอ!?P 1= 
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ค @อ">$@0�Oอ!?P 3 

N-EPอ(GQQ�Q�@% � 'FP-   �>'B ห%Q@!P@��/อ&�Qอค/@- 
N-EPอ(GQQ�Q�@% � 'FP- <ห%Q@�Pอ%= QหQR'#CPห%Q@!P@��1อ$�Oอค/@/ <O#/ค @�อ$Oล>ค @อ">$@0!?PN�?P0/�Oอ�

ค @ @/�Oอ!?P 2= 

�>��11/ 2�#C �1 %!อ%#?P 4 2"2%�2#�์� 2ลอ� 
1@0ล>เอี0ด 

N-EPอ(GQQ�Q�@%�ล?&-@#CPห%Q@หล?� 2EPอ�>O2 ��/อ&�Qอค/@-/P@ <� N*EPอ G!@/@�&?%#D��B��//-= Oล>ลG�0/�CQR'
#CP'FP- <!@/@�&?%#D�(ล�@/# ลอ�=  

N-EPอ(GQQ�Q�@%� 'FP- <!@/@�&?%#D�(ล�@/#A�B��//-= 2EPอ�>*@R'�/อ&ห%Q@!P@� <!@/@�&?%#D�(ล�@/#A
�B��//-=  ?�/G' 
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2EPอ�>&?%#D�คP@'/B-@�#@�+B2B�2์#CPN�CP./�Qอ��?&�B��//-2�/G#CP(GQQ�Q�@%R Q#A�&�/>&/%�@/!?Q�O!PNลEอ�/?0-C
ค@%2�/G />.>N�ลC./ O/�N2C. #@% �%"D��?Q%-C�@/N�ล.คA!อ&#CP"G�!Qอ� Q/./��ล-2CO �ห%Q@�Qอค/@-#CP"G�!Qอ��DP�
อ@�-@�@��@/!อ&คA"@-"G�!Qอ�#?Q� 3 �Qอห/Eอ!อ&คA"@-(B  2 ค/?Q� P .Q%ห%Q@!@/@�&?%#D�(ล�@/#A�B��//- 2EPอ
�>O2 �Nค/EPอ�ห-@."G�ห%Q@O"/#CP�B��//-2�/G%?Q%"G�#A�%N2/O�2BQ%OลQ/ �@�!?/อ.P@� (GQQ�Q�@%NลEอ�/?0-Cค@%2�/G 100 

mm />.>N�ลC./ 2.5 mm Oล> <R-P-C=O/�N2C. #@% Oล>#A�B��//-�%�/#?P�!อ&คA"@-"G�#?Q� 3 �Qอ Q%!@/@�
&?%#D�(ล�@/#A�B��//- �D�O2 � ?�/G'  

2EPอ#A�@/!//�2อ&N�EPอ%R�/P@ �B��//-2�/G#CP(GQQ�Q�@%#AN2/O�2BQ%�%R QNค/EPอ�ห-@."G�ห%Q@O"/ !/�!@-
N�EPอ%R��อ�N'Q@ห-@.�B��//- 3 �Qอ  ?�%CQ  

1. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% /?0-Cค@%2�/G 1 คP@ P .N'ลCP.%/>.>
N�ลC./ 2 คP@ Oล>�@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. 
#@%  

2. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%
2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 

3. 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/N'/C.&N#C.&Q%�/�C#CP-COล>R-P-CO/�N2C. #@%
N-EPอ(GQQ�Q�@%#A�B��//-2�/G�%ค/&!@-N�EPอ%R��QอQ  2EPอ�>O2 �Nค/EPอ�ห-@."G� ห%Q@N�EPอ%R��Qอ%?Q% �@�

!?/อ.P@� N-EPอ(GQQ�Q�@%#A�B��//-2�/G�%ค/&!@-N�EPอ%R� 0D�1@�@/R QN'/C.&N�B��ล�?&'/>2B#$B,@*�อ�2�/G �@��@/
�Aห% /?0-Cค@%2�/G 1 คP@ P .N'ลCP.%/>.>N�ลC./ 2 คP@ Oล>�@��@/�Aห% />.>N�ลC./ 1 คP@ P .N'ลCP.%/?0-Cค@%
2�/G 2 คP@ Oล>Q%�/�C#CP-C�?&R-P-CO/�N2C. #@% 2EPอ�>'/@�� ?�/G' 
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N-EPอ(GQQ�Q�@%#A�B��//-2�/G�%ค/&!@-N�EPอ%R�#?Q� 3 �Qอ 2EPอ�>O2 �Nค/EPอ�ห-@."G� ห%Q@N�EPอ%R�#?Q� 3 �Qอ 
Oล>O2 ��/อ&�Qอค/@- <0D�1@ค/&!@-N'Q@ห-@.�อ��B��//-OลQ/ 2@-@/"�ล?&ห%Q@หล?�N*EPอ!อ&คA"@-#Q@.
�B��//-Oล>2/F'(ล�B��//-R Q=  ?�/G' 

�>��11/ 2�#C ค 2"2!#O2"�>��##! 

1@0ล>เอี0ด 
N-EPอ(GQQ�Q�@%�ล?&-@#CPห%Q@หล?� 2EPอ�>O2 ��/อ&�Qอค/@-/P@ <� N*EPอ!อ&คA"@-#Q@.�B��//-Oล>2/F'

�B��//-= Oล>ลG�0/�CQR'#CP'FP- <คA"@-#Q@.�B��//-Oล>2/F'�B��//-= �DP�*EQ%หล?�'FP-�>N'ลCP.%�@�2C AN'O%2CNหลEอ� 
N-EPอ(GQQ�Q�@%#A�B��//-2�/Gค/&!@-N'Q@ห-@.#?Q� 3 �Qอ Oล>'FP-2@-@/"� R Q  ?�/G' 
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N-EPอ(GQQ�Q�@%� 'FP- <คA"@-#Q@.�B��//-Oล>2/F'�B��//-= 2EPอ�>*@R'�/อ&ห%Q@!P@� <คA"@-#Q@.�B��//-
�Qอ#CP 1=  ?�/G' 

N-EPอ(GQQ�Q� #CP'FP- <NลEอ�คA!อ&#CP"G�!Qอ�= �>'/@���/อ&�Qอค/@-O&& drop-down O2 �!?/NลEอ�#CPQ�Q!อ&
คA"@-  ?�/G'  
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N-EPอ(GQQ�Q� NลEอ�คA!อ& Oล>� 'FP- <!//�คA!อ&= "Q@(GQQ�Q�@%NลEอ�คA!อ&#CP(B  2EPอ�>O2 ��/อ&�Qอค/@- 
<ลอ� GQห-P= �D P�2@-@/"!อ&(B R Q 2 ค/? Q� "Q@(G QQ�Q�@%NลEอ�คA!อ&#CP"G� Oล>� 'FP- <!//�คA!อ&= �>O2 �
Nค/EPอ�ห-@."G� Oล>N�ล.P .2EPอ�>O2 ��/อ&�Qอค/@-/P@ <N�ล.Oล>O%/คAอ$B&@. .......=  ?�/G' 

Q%ห%Q@�QอคA"@-N-EPอ(GQQ�Q�@%� 'FP- <�  G!@/@�&?%#D�(ล�@/#A�B��//-=�>'/@��ห%Q@!P@�!@/@�&?%#D�(ล
�B��//-  ?�/G' 
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!?/อ.P@�ห%Q@คA"@-�Qอ#CP 2 – 6 N'O% ?�/G' 
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Q%ห%Q@คA"@-�Qอ 6 N-EPอ(GQQ�Q�@%� 'FP- <ห%Q@"? R'= 2EPอ�>*@R'ห%Q@!P@��/อ& <2/F'(ล�@/#A�B��//-= 

�>��11/ 2�#C 2#B'(ล�2## 2�>��##! 

1@0ล>เอี0ด 

#CPห%Q@2/F'(ล�@/#A�B��//- �>-C�Qอค/@-O�Q�(GQ Q�Q�@% <QหQ� Oล>ล@�คAQ%�/อ&2C�@/R'/@�Q%�Pอ�/P@�#CP
N/Q%R/QQ%�Qอค/@-2/F'(ล�@/#A�B��//- Q@%ลP@�QหQ"G�!Qอ�= P .(GQQ�Q!Qอ�ล@�คAR'N!B-Q%�Pอ�/P@�QหQN!O-#F��Pอ�#CP-C�Pอ% 
�D�2@-@/"� 'FP- <!//�คA!อ&= R Q �DP�"Q@-C2P/%คA#CP/@�Q%�Pอ�/P@�R-P"G�!Qอ� หล?��@�� !//�คA!อ& 2EPอ�>O2 �
�Qอค/@- <*.@.@-R Q C O!P&@�คA.?�ล�R-P"G� ลอ�คB  GQห-P OลQ/ลอ�อC�ค/?Q�=   

O!P"Q@/@�คA"G�!Qอ�#F��Pอ�/P@� 2EPอ�>O2 �Nค/EPอ�ห-@."G� */Qอ-�Qอค/@- <.อ N.CP.- #Aค/@-N�Q@Q�N%EQอห@
Q%�B��//-R Q C-@� !=  

#?Q�%CQ "Q@/@�คAR-P"G�!Qอ�#F��Pอ�/P@� 2 ค/?Q� 2EPอ�>N�ล.QหQ !?/อ.P@��/�C�@/2/F'(ล�@/#A�B��//- Oล> �@/
O2 �(ล2>#Qอ%�ล?&  ?�/G' Q@%ลP@� 
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1 
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'FP!�  G </?!"F'#>2�ค์�อ�2EPอ= Oล> <คAO%>%A�@#Q�Q�@%= 

'FP! <N#BP!= QหQN�Q@R'Q�Q�@% 
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3 

N!APอ� #?P'BN! </1!"B'#02�ค์�อ�2APอ= �0'#2�ฏ�#อ&O2 ��Oอค/2! 1�%?Q 
/?� @%#>.�ค์�อ�.?Nอ  
N�APอ# ลอ�ห2ค/2!21!�1%$์#0ห/N2�ค/2!!N2�01�"์#0ห/N2��1Q/O&!N!อ#?P�1&�#0O2R��O2  

2N/% <ค @O#># @�@#OชO�@#= �0�1 # 2N'็%O&& infographic �@P��0  2N%>%�2# 2"หล1�#?PR O2!อ#?P&อ#์ #?P!?
�2#O�OR�OลO/ 

2N/% <�Oอ!Aล!?N/P%N�?N"/�?$.?Nอ= N'็%�#อ&O2 �#2"�APอค�0(CO�1 # 2 ค�0&##�2$>�2# #0&&Oล0อB'�#�์#?P
#อ�#1&�2#Q�O�2%2APอ/ #/!#1Q�Nอ�22#อO2�อ>�#?P2APอQ�OQ%�2#�1�%2 �@P��0�1 # 2Q% 2"หล1� 

2N/% <�@#O�OP�%ัญห@N$?Oอ��O#=  N'็%�#อ&O2 �ค 2O%0% 2�2#Q�O�2%2APอ&%P##01�#์NคลAPอ%#?P Q%'#0N O%
�2#�"2"ห%O2�อ  1�!1/อ"N2� O2%ลN2� �N@�>QชOค  @/N@ <Q/ONอ?"�อB!�#�์

N�APอQ/O�อ @�อ"CNQ�O�/�อ�= 



4 

�>��##! ค/2!21!�1%$์#0ห/N2�ค/2!!N2�01�"์#0ห/N2��1Q/O&!N!อ#?P�1&�#0O2R��O2 2"2%�2#�์� 2ลอ� 

1@0ล>เอ?0� 

�>��##!%?QN'็%�2#QหO(COQ�O�2%R O0@�12N�?P"/�1&�2#/1 ค/2!!N2�01�"์#0ห/N2��1Q/O&!N!อ#?P  N!APอN'ล?P"%คN2 
 2"%อ�ค/2!!O2%#2%  5 คN2 Oล0ห2คN2�#0O2R��O2Q%/��# �#Oอ!&1%#@�คN2QหO"C�!Oอ� �1&�2#ห2ค/2!21!�1%$์

#0ห/N2�ค/2!!N2�01�"์#0ห/N2��1Q/O&!N!อ#?P�1&�#0O2R��O2 หล1��2��2#&1%#@�(ล (COQ�O�0R O% 2�Oอ!CลR'N�?"%�#2� 
N�APอ/>Nค#20ห์(ล�2## 2�>��##!(N2%�2#!อ&ค 2"2!N�APอ# 2ค/2!N�O2Q�ค/2!21!�1%$์#0ห/N2�ค/2!!N2�01�"์#0ห/N2��1Q/
O&!N!อ#?P�1&�#0O2R��O2 Oล0N!APอR O!อ&ค 2"2! Oล02#B'(ล�2## 2�>��##!OลO/ (COQ�O�0R Oอ >'#2"N�>P!N!>!N�?P"/�1&
2!�2# ΔV= - Ir   

 

�EQ%#CP2Aห#?&!PออF'�#�์ 

� NลAอ�O !N!อ#?P � NลAอ�!?/!O@�#@� � NลAอ�.@"R� 

ค @"@!.  @ค?ญ �ล? R!/�O@O#� 

�"@"N!O!/�O@�อ 

N!> -!>  N.?"� ##"@" 

N!O@/!@"�อ��>��##! 

� N�APอN#>P!Q/!N 

ค @O�>� @�@#QชO�@� 

� NลAอ�P/ล!์!>N!อ# ์

� N�APอ ?�#@�"ล�@##  @�>��##! 

� N�APอN�?"��#@� 



5 
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2N/%O"& O2%&% 
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P/ล!์!BN!อ#์�>'#@���DQ%  2EPอ�>#>&F/P@ <!PอP/ล!์!BN!อ#์�?&O&!N!อ#CPR Q"G�!Qอ� R'# ลอ��?%!PอNล"%>ค>= "Q@!Pอ(B 
R!PNห!Eอ% ?�#G'  �>O2 ��Qอค/@!O%>O%/#@�/P@ <!PอP/ล!์!BN!อ#์�?&O&!N!อ#CPR!P"G�!Qอ�  �@#!PอP/ล!์!BN!อ#์ QหQ!Pอ
�?Q/&/��อ�P/ล!์!BN!อ#์�?&�?Q/&/��อ�O&!N!อ#CP Oล>!Pอ�?Q/ล&�อ�P/ล!์!BN!อ#์N�Q@�?&�?Q/ล&�อ�O&!N!อ#CP= Oล>QหQลอ�
#AQห!PอC� 1 ค#?Q� "Q@R!P"G�N'O%ค#?Q�#CP 2 2EPอ�>N�ล"�@#!PอP "O2 ��Qอค/@!Oล>#G'�@#!Pอ#CP"G�!Qอ� ?�%CQ < �@#!Pอ 

P/ล!์!BN!อ#์N�Q@�?&�?Q/&/�Oล>�?Q/ล&�อ�O&!N!อ#CPQหQ!Pอ ?�#G' =    �@�%?Q%2EPอ�> AN%B%�@#Q%�?Q%!อ%ลA ?&!PอR' 

ห/@0เห�ุ 'FP!!#/�คA!อ& "Q@� 'FP!!#/�คA!อ&OลQ/QหQ�DQ% feedback QหQNล" #/!#?Q�"Q@อF'�#�์Q "G�NลEอ�%AR'Q�Q
OลQ/ QหQ#A�@�NR/Q N�EPอO2 �/P@อF'�#�์%CQR!P!CQหQห"B&OลQ/ QหQ#AQ%#F�NN�#!Nล" 

      ห%Q@�อP/ล!์!BN!อ#์ ค/#�DQ%!?/Nล�!@!!@#@�#CP�Aห% R/QQ%O!Pล>�#�C#CPN�@NลEอ�อF'�#�์  P "�>!Qอ�อP@%
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4. '8N! <�2#O�OR�'ัญห2N&7Qอ�!O%= � OลO/ �0O2 ��#อ&�Oอค/2!�2#O�OR�'ัญห2N&7Qอ�!O%  1�ห%O2"1 R'

!@่/ navigation 

1. '8N! <N#4P!= N�7PอR'29Nห%O2O#��อ��4��##!
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N!7Pอ� #5P'8N! </1!"8'#02�ค์�อ�27Pอ= �0'#2�ฏ�#อ&O2 ��Oอค/2! 1�%5Q 
ว?� @!1>.�ค์�อ�.?Nอ 

1. N�7Pอ06�12$##!�2!4�2#2ล2"�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25
2. N�7Pอ06�12'#4!2�#5PN�5P"/�Oอ��1&อ1!#2�2#2ล2"�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25  

2N/% <คAO�>�A�@1OชO�@�= �0�1 #3N'็%O&& infographic �6P��0 3N%4%�2# 2"หล1�#5PR O2!อ#5P&อ#์ #5P!5
�2#O�OR�OลO/ 

2N/% <�Oอ/Aล!?NวP!N�CN0ว�? .?Nอ=   N'็%�#อ&O2 �#2"�7Pอค�0(9O�1 #3 ค�0&##�2$4�2# #0&&Oล0อ8'�#�์
#5P#อ�#1&�2#Q�O�2%27Pอ/ #/!#1Q�Nอ�22#อO2�อ4�#5PQ�OQ%�2#�1�%227Pอ �6P��0�1 #3Q% 2"หล1� 

2N/% <�@1O�OP�!ัญห@N ?Oอ��O�=  N'็%�#อ&O2 �ค3O%0%3�2#Q�O�2%27Pอ&%P##01�#์Nคล7Pอ%#5P Q%'#0N O%
�2#�"2"ห%O2�อ  1�!1/อ"N2� O2%ลN2� 
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ห�O@1อ�!� 

1@0ล>เอC0� 

Q%ห%O@#อ�'� '#>�อ& O/"Oอ%BN!�?% Oล>�Oอค/@! P "!#��ล@� O2 �Oอ%BN!�?%�#Oอ!�Oอค/@!#CP�#>!FO%ค/@!2%Q�
�/%QหO(GOQ�Oอ"@�#A�B��##!Oล>N#C"%#GO�@�2EPอ  P " O@%�/@!EอลN@� O2 �'FN! <N�O@2GN�B��##!= #CP� OลO/ �>R'2GNห%O@
�อ��B��##!  

!@่/ Interactive 

2N/%O"& O2%&%
1. '8N! i      � OลO/ �0O2 ��#อ&ค3O%0%3�2#Q�O�2%
2. '8N!#9'ล3P��  � N�7PอN'ิ ห#7อ'ิ N25"�&##"2" 

3. '8N!       � N�7Pอ�"2"QหO27PอO2 �N!O!ห%O2�ออ8'�#�์

�Oอคว2/#?P/?N.?0�&11020อN2%!2/ 

�ล1&R'/%O2O1� 

�020N!O//%O2�อ 

N'> -'>  N.?0�&11020 
Oอ%>N/�1% '10�อ&�Oอคว2/Oล0N.?0�&11020 O%0% 2N�?P0ว�1& 
�21.ล20/ .1O2�คว2/%N2.%Q/O(COQ�Oอ02�N1?0%1C ON%A Qอ/2Q%.APอ%? Q 

'BN /Q/O� N�O2.CN�>��11/ 

 Cค 2O%0% 2�21Q�O�2% 

!@่/ navigation 

1. '8N!#9'&O2%  �ล1&R'"1�ห%O2'� 

2. '8N! <N�O229N�4��##!= � N�7PอR'29N�4��##!
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ห�O@1อ�!� Oอ�BN/ช?� 1 

1@0ล>เอC0� 

Q%ห%O@#อ�'� Oอ%BN!�?%%AN�O@2GN�B��##! !C�@#O2 � @�NคลEPอ%Rห/Oล>�Oอค/@! ?�%CQ  
�Oอค/@!#CP 1:<$@!FOล>RอP�P#'�?!!?%!#?�2CO!Nล>�%B  !Cอ?!#@�@#2ล@"#CPO!�!N@��?% &@��%B 2ล@"�%N�Eอ&ห! 
 @"Q%N/ล@R!N�CP%@#C O!N&@��%B Q�ON/ล@2ล@"%@%หล@"#Oอ" ห#Eอ หล@"�?%'?= 

Oอ%BN!�?%'#>�อ&�Oอค/@!#CP 1: O2 ��@#2ล@"�อ�%B/NคลC"2RอP�P#'�?!!?%!#?�2C�CN�C"!-137 #CP2ล@"QหO&C!@OลO/
N'ลCP"%R'N'็%%B/NคลC"2�อ�O&N#C"!-137 �@�%?Q% O&N#C"!-137 �>2ล@"!NอQหOO�!!@  
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ห�O@1อ�!� Oอ�BN/ช?� 2 

1@0ล>เอC0� 

Q%ห%O@#อ�'� Oอ%BN!�?%%AN�O@2GN�B��##! !C�@#O2 � @�NคลEPอ%Rห/Oล>�Oอค/@! ?�%CQ  
�Oอค/@!#CP 2:<ค/@!O!�!N@�%CQ �N/"QหO2@!@#"%A$@!FOล>RอP�P#'�?!!?%!#?�2CO!Nล>�%B !@'#>"F�!์Q�OR Oหล@�หล@"
 O@%= 

Oอ%BN!�?%'#>�อ&�Oอค/@!#CP 2: O2 ��@#2ล@"�อ�%B/NคลC"2RอP�P#'�?!!?%!#?�2Cค@#์&อ%-14 #CP2ล@"QหO&C!@OลO/
N'ลCP"%R'N'็%%B/NคลC"2�อ�R%P!#N�%-14 #CPN2"C"#  
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ห�O@1อ�!� Oอ�BN/ช?� 3 

1@0ล>เอC0� 

Q%ห%O@#อ�'� Oอ%BN!�?%%AN�O@2GN�B��##! !C�@#O2 � @�NคลEPอ%Rห/Oล>�Oอค/@! ?�%CQ  
�Oอค/@!#CP 3:<N�N% Q%�@#!#/�/B%B��?"#@��@#O�#"์ �>�C RอP�P#'�?!!?%!#?�2C�%B #CP2ล@"R ON#O/N�O@R'Q%#N@��@" 
N�EPอQหOR O'#B!@�#?�2CN�C"��อQ%�@#!#/�/B%B��?"Q%�N/�N/ล@2?Q% N P "Q!NQ�O2@#�?!!?%!#?�2C!@�%?� Oล>R!Nหล�NหลEอ
Q%!?/(GO'N/"= 

Oอ%BN!�?%'#>�อ&�Oอค/@!#CP 3: O2 ��@#�C 2@##CP!CRอP�P#'�?!!?%!#?�2CN�O@#CPN2O%NลEอ &#BN/�!O%�@ �@�%?Q% 
!C�@#%ANค#EPอ�/? '#B!@�#?�2C!@/? !@!2N/%!N@� N �อ��@Oล>N#O@ N�EPอ/B%B��?"�@#อF !?%�อ�N2O%NลEอ  
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ห�O@1อ�!� Oอ�BN/ช?� 4 

1@0ล>เอC0� 

Q%ห%O@#อ�'� Oอ%BN!�?%%AN�O@2GN�B��##! !C�@#O2 � @�NคลEPอ%Rห/Oล>�Oอค/@! ?�%CQ  
�Oอค/@!#CP 4:<2N/%Q%#@�P&#@�ค Cห#Eอ$#�C/B#"@ �>Q�ORอP�P#'�?!!?%!#?�2C�%B #CP2ล@"R O#> ?&�?%ห#EอลO@%'? #CP"?�
!C'#B!@�NหลEออ"GNQ%/?!"Fห#Eอ�@� D� A&##�์N�C"��อ#CP�>!#/�/? R O= 

Oอ%BN!�?%'#>�อ&�Oอค/@!#CP 4: O2 �/?!"FP&#@�Oล>�อ2�BลR P%N2@#์ 
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ห�O@1อ�!� Oอ�BN/ช?� 5 

1@0ล>เอC0� 

Q%ห%O@#อ�'� Oอ%BN!�?%%AN�O@2GN�B��##! !C�@#O2 � @�NคลEPอ%Rห/Oล>�Oอค/@! ?�%CQ  
�Oอค/@!#CP 5:<�@#2ล@"�อ�$@!FOล>RอP�P#'�?!!?%!#?�2C !C$##!�@!BN'็%อ"N@�R# อ>R##CP#AQหO&@��%B 2ล@"�O@ &@�
�%B 2ล@"R ON#O/ OลO/N#@2@!@#"/? Oล>คA%/�'#B!@�!N@� N #CPN�CP"/�?&อ?!#@�@#2ล@"R Oห#EอR!N อ"N@�R# 0D�1@Oล> 

#Aค/@!N�O@Q�R O�@��B��##! � 'FN! N�O@2GN�B��##!= 

Oอ%BN!�?%'#>�อ&�Oอค/@!#CP 5: O2 ��@#2ล@"�อ�%B/NคลC"2RอP�P#'�?!!?%!#?�2Cค@#์&อ%-14 #CP2ล@"QหO&C!@OลO/
N'ลCP"%R'N'็%%B/NคลC"2�อ�R%P!#N�%-14 #CPN2"C"# 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

�B��##!%CQN'็%�2#QหO(9OQ�OR O06�12N�5P"/�1&$##!�2!4�2#2ล2"�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25 �2��2#
21�N�!�2#2ล2"�อ�%4/Nคล5"2Q%O!Nล0�N/�N/ล2 �2�%1Q%R Oห"8 N/ล2Oล0&1%#6��3%/%%4/Nคล5"2#5PN�4 �2#2ล2"Oล0
�3%/%%4/Nคล5"2#5PNหล7ออ"9NQ%O!Nล0�N/�N/ล2 "1 !2 (9OQ�O�0R O/4Nค#20ห์�Oอ!9ล#5P&1%#6�R/OQ%!2#2�&1%#6�(ล(N2%�2#!อ&
ค3"2!#O2"�4��##!N�7Pอ#3ค/2!N�O2Q�$##!�2!4�อ��2#2ล2" Oล0N!7PอR O!อ&ค3"2!OลO/ �0R O2#8'(ล�2##3
�4��##! Oล0อ 4'#2"N#5"%#9ON�4P!N!4!N�5P"/�1&คN2ค�!1/�2#2ล2" Oล0�1!!1%! 2�  

 

!@่/ Interactive 

2N/%O"& O2%&%  Nห!7อ%ห%O2#อ�'� 

� NลAอ��%> �อ�$2!B
/1AอRอP�P#'�1//1%!11�.? 

� NลAอ�� 2%ว%%>วNคล?0.
N1>P/!O%#?P!Oอ��21พ>�21�2 � NพAPอR'.CN�21

.1B'�>��11/ 

ค 2"2/. 2ค1ญ �ล1&R'/%O2O1� 

�020N!O//%O2�อ 

N'> -'>  N.?0�&11020 

N'O2//20�อ��>��11/ 

� N1>P/Nวล2 
Q/ONวล2N >% 

'BN /N1>P/Q//N 

Nล�O. �� 2%ว%%>วNคล?0. 

O"&O. �Nวล2#?P(N2%R' 

� NพAPอ&1%#@�(ล
�21# 2�>��11/ 
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2N/%O2 �2"2%�2#�์�3ลอ� 
1. '8N! <ค3"2!23ค1ญ= #5P� OลO/ �0O2 ��#อ&ค3"2!#5P�#0!8O%QหO(9OQ�Oห2ค3!อ&(N2%�2##3�4��##!
2. '8N! <N'O2ห!2"�4��##!= #5P� OลO/ �0O2 �N'O2ห!2"#5P(9OQ�O�0!Oอ�#3�4��##!QหOค#& N�7PอR'29N�2#!อ&

ค3"2!#O2"�4��##! Oล02#8'(ล�2##3�4��##!
2N/%O"& O2%ลN2� 

1. '8N!Nล7อ��%4 �อ�RอP�P#'�1!!1%!#1�25
2. '8N!Nล7อ��3%/%%4/Nคล5"2N#4P!!O%#5P!Oอ��2#�4�2#�2
3. '8N!QหO� N#4P!N/ล2
4. '8N!QหO� N�7PอO2 �!2#2�&1%#6�(ล�2##3�4��##!
5. '8N!QหO� OลO/R'ห%O2#8'(ล�2##3�4��##!

!@่/ navigation 
1. '8N!#9'&O2%  �ล1&R'"1�ห%O2'� 

�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� ค3"2!23ค1ญOล0N'O2ห!2"�4��##! 

#1Q�%5Q �Nอ%N#4P!#3�4��##! �0QหO(9OQ�OR O� '8N! <ค3"2!23ค1ญ= Oล0 <N'O2ห!2"�4��##!= �Nอ% 
N!EPอ� #CP'FN!Rอคอ% <คA"@!2Aค?ญ= Oล> <N'O@ห!@"= �>'#@�ฏ�#อ&O2 ��Oอค/@! ?�%CQ  

คA @/.Aค?ญ 
�@#2ล@"�อ�%B/NคลC"2�อ�$@!FOล>RอP�P#'�?!!?%!#?�2C!Cล?�1�>2Aค?ญอ"N@�R# Oล>'#B!@�อ>R##CPQ�O&อ�

อ?!#@�@#2ล@" 

เป้@ห/@0 
2?�N�!�@#2ล@"�อ�%B/NคลC"2�อ�$@!Fห#EอRอP�P#'�?!!?%!#?�2Cอ"N@�%Oอ" 2 �%B   O/"�A%/%%B/NคลC"2

N#BP!!O%!N@��?% &?%#D�(ล Oล>!อ&คA"@! 
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!?/อ"N@��@#O2 �คA"@!2Aค?ญQ%ห%O@2"@%�@#�์�Aลอ� �อ��B��##! คN@ค�!?/�@#2ล@"Oล>�?!!?%! @� 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 1 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล?��@�#CP(GOQ�O##@&คA"@!2Aค?ญOล>N'O@ห!@"�อ��B��##! OลO/ �>N#BP!#A�B��##! !@!�?Q%!อ%#CP!C�#อ&
�Oอค/@!Oล>ลG�0##>&F!@!ลA ?& P "N#BP!!O% 2EPอ�>O2 ��#อ&�Oอค/@!/N@ <� NลEอ�RอP�P#'�?!!?%!#?�2C= Oล>ลG�0#
�CQR'#CP�#อ&#CP!CRอP�P#'�?!!?%!#?�2C�%B !N@� N N!E Pอ� NลEอ�RอP�P#'Q RอP�P#'ห%DP�OลO/ 2E Pอ�>O2 �/?!"F#C P!C
RอP�P#'�?!!?%!#?�2C�%B %?Q%N'็%อ�ค์'#>�อ& �#Oอ!ห%N/"&%2N�ลN/ล@ !?/อ"N@�N�N% �#�C#CPNลEอ� �CN�C"!-137 2EPอ�>
O2 �O#N�/?!"F##��#>&อ�2C A #CP!C�CN�C"!-137 N'็%อ�ค์'#>�อ& #CP�ล@�ห%O@�อ Oล>2N�ลN/ล@ 0 "D� 60 '?  ?�#G'  
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 2 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ลA ?&!NอR' �#อ&O2 ��?Q%!อ%�>!CลG�0#�CQR'#CP�#อ&�อ��A%/%%B/NคลC"2�#Oอ!�Oอค/@! <� NลEอ��A%/%
%B/NคลC"2N#BP!!O%= N!EPอ� OลO/ 2EPอ�>O2 �!?/Nล�Q%�#อ& O@%�/@!Eอ&% <�A%/%%B/NคลC"2N#BP!!O%= Oล> <�A%/%
%B/NคลC"2#CPNหลEออ"GN= N'็%�A%/%%B/NคลC"2#CPNลEอ� !?/อ"N@�N�N% �#�C#CPNลEอ� 106 %B/NคลC"2 !?/Nล�O2 ��A%/%
%B/NคลC"2N#BP!!O% Oล> #CPNหลEออ"GN Q%�#อ& O@%&%�/@!Eอ �>O2 �Nล� 1106   ?�#G'  
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 3 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ลA ?&!NอR' �#อ&O2 ��?Q%!อ%�>!CลG�0#�CQR'#CP/ ?!"F�ล@�2EPอ �#Oอ!�Oอค/@! <� #CP/?!"F#C P!CRอP�P#'
�?!!?%!#?�2CN�E Pอ�"@"Oล>0D�1@�@#2ล@"�อ�%B/NคลC"2= �D P�N!E Pอ� OลO/ 2E Pอ�>O2 �%B/NคลC"2�อ�RอP�P#'
�?!!?%!#?�2C#C PNลEอ�R/O Q%�A%/%!@!�A%/%%B/NคลC"2NลEอ�R/O !?/อ"N@�N�N% �#�C#CPNลEอ��CN�C"!-137 �A%/% 106 

%B/NคลC"2 N!EPอ� #CP/?!"F##��#>&อ� 2EPอ�> zoom R'�%O2 �%B/NคลC"2�อ��CN�C"!-137 �A%/%ห%DP� #CPNหO%�? N�% 
('#>!@� 50 %B/NคลC"2) Oล>NหO%&@�%B/NคลC"2N'็%�ลFN! �A%/%!@� 2C�@� N อ"GN O@%หล?�  ?�#G' 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 4 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ลA ?&!NอR' �#อ&O2 ��?Q%!อ%�>!CลG�0#�CQR'#CP�#อ&N#BP!ห#Eอห"F N/ล@ �#Oอ!�Oอค/@! <� N#BP!N/ล@= N!EPอ
(GOQ�O� OลO/ 2@!NหลCP"!#CP2N�ลN/ล@�>N#BP!NคลEPอ%#CPR'#@��/@ Oล>2N/%O2 �2"@%�@#�์�Aลอ��>O2 �Oอ%BN!�?%�อ�
�@#R!NN2"C"#�อ�%B/NคลC"2 O/"�@#2?P% (!@�ห%Nอ") �@�%?Q%�>N�B �@#2ล@" P "'ลNอ"#?�2C#CPN'็%อ%F @คNลO� N ออ�!@
�#Oอ!N'ลCP"%R'N'็%%B/NคลC"2�อ�$@!FQห!N#CP!C�@#2?P%%Oอ"ล� (�#�C %B/NคลC"2'ลNอ"#?�2CO�!!@ �>R!N!C�@#N'ลCP"%�%B 
%B/NคลC"2 O!N�>หล?��@�'ลNอ"OลO/ �>2?P%%Oอ"ล�) #?Q�%CQ �@#2ล@"�>N�B �DQ%O&&2FN! P " � N/ล@ห%DP� อ@�2ล@" 1 

%B/NคลC"2 5 %B/NคลC"2 ห#Eอ 3 %B/NคลC"2 

!?/อ"N@�N�N% N!EPอ� N#BP!N/ล@OลO/ %B/NคลC"2�อ��CN�C"!-137 #F�%B/NคลC"2�>!C�@#2?P% �@�%?Q% %B/NคลC"2�F 
O#��>N#BP!2ล@" O/"�@#'ลNอ"อBNลO�!#อ% (#?�2C&C!@) ออ�!@ OลO/N'ลCP"%R'N'็% %B/NคลC"2�อ�O&N#C"!-137 P "
%B/NคลC"2�อ�O&N#C"!-137 #CPN�B �DQ%�>"?�!C�@#2?P% OลO/�>2ล@"QหO#?�2CO�!!@!NออC�#?%#C หล?��@�2ล@" %B/NคลC"2
�อ�O&N#C"!-137 �>2?P%%Oอ"ล� 2"@%�@#�์ล?�1�>%CQ �> AN%B%R' N!EPอN�O!�CQ2N�ลN/ล@NคลEPอ%#CPR'#@��/@N#EPอ" N 
P "!C%B/NคลC"2�CN�C"!-137 2ล@" 2 %B/NคลC"2�#Oอ!�?%&O@� 1 %B/NคลC"2&O@� 5 %B/NคลC"2�#Oอ!�?%&O@� N'็%R'Q%
ล?�1�>2FN!  

2N/%!?/Nล�O2 ��A%/%%B/NคลC"2#CP2ล@" O@%&%�/@!Eอ �>คNอ" N ล  #Cล>%Oอ" N�N% �@� 1.00105   N'็% 
9.89105   N'็%  9.34105  N'็%  8.92105  N'็% 8.54105  N'็% 8.03105 N'็% 7.78 105  N'็%!O% �%�#>#?P� 
N!E PอN/ล@(N@%R' 5 '? 2@!NหลCP"!#CP2N�ลN/ล@�CQ#CP 5 '?  �A%/%%B/NคลC"2�CN�C"!-137 #CP2ล@"R'OลO/ �>!C�A%/% 
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1.10105 %B/NคลC"2 Oล>�A%/%%B/NคลC"2�CN�C"!-137 NหลEออ"G N�A%/% 10105 – 1.10105 = 8.90105 

%B/NคลC"2 !?/Nล� 1.10105 Oล> 8.90105 %CQ �>O2 �#CP�#อ& O@%&%�/@!Eอ  ?�#G' O@%ลN@� 

�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 5 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!EPอ'ลNอ"QหO2@!NหลCP"!#CP2N�ลN/ล@NคลEPอ%#CPR'#@��/@N#EPอ" N %B/NคลC"2�>!C�@#2ล@"N#EPอ" N �%�#>#?P� � 
N/ล@#CP2EPอ�Aห%  2@!NหลCP"!&%2N�ลN/ล@�>ห"F  Oล>�@#2ล@"�อ�%B/NคลC"2�>ห"F  OลO/!C�#อ&�Oอค/@!O2 �
�?Q%!อ%QหO� N�EPอ <&?%#D�(ล= !?/อ"N@� O@%ลN@� �#�C�CN�C"!-137 !C�@#�Aห% QหON/ล@ห"F #F��N/�N/ล@ 10 '?   
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 6 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!EPอ� 'FN!&?%#D�(ลOลO/ 2EPอ�>O2 �!@#@�&?%#D�(ล �#Oอ!�#อ&�Oอค/@!!CลG�0#�CQR'#CPO"&/N@�2C�@/Q%
!@#@� Oล>�Oอค/@! <&?%#D��A%/%%B/NคลC"2= N!EPอ(GOQ�OR O�#อ��A%/%%B/NคลC"2#CPNหลEออ"GN�?&%B/NคลC"2#CP2ล@"Q%
!@#@�OลO/ � !#/�คA!อ& 2EPอ�>#>&F/N@"G�ห#Eอ(B  "O@(B �>R!NO2 �2?ญล?�1�์(B O!N�>O2 ��#อ&�Oอค/@!QหO
�Aล?�Q�Oล>O%>O%/#@� N�N% <ลอ� GQห!N 2?�N�!!?/Nล�#CPO2 � O@%&%�/@!Eอ C N=  "O@Q2N!?/Nล�"G� 2EPอ�>O2 �
Rอคอ%"G��#Oอ!�Oอค/@!#CP�EP%�!ค/@!�"@"@!#CP!อ&�%"G� N�N% <2?�N�!R O C!@�= #?Q�%CQ "O@Q2N!?/Nล�R!N"G� 2 ค#?Q� 2EPอ
�>N�ล" !?/อ"N@�N�N% �#�C#CP&?%#D��A%/%%B/NคลC"2�อ��CN�C"!-137 #CPNหลEออ"GNOล>#CP2ล@"OลO/�  <!#/�คA!อ&= "O@
R O(ล#CP(B  2EPอ�>O2 ��#อ&�Oอค/@! <ลอ� GQห!N 2?�N�!!?/Nล�#CPO2 � O@%&%�/@!Eอ= Oล>"O@R O(ล#CP"G�!Oอ� 2EPอ�>
O2 ��Oอค/@! <2?�N�!R O C!@�= �#Oอ!N2C"�Nอ�N�็ค 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 7 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล?��@��#อ�!?/Nล�Q%!@#@�&?%#D�(ลR O"G�!Oอ�OลO/ 2EPอ�>'> ห%O@!@#@�&?%#D�(ล OลO/�>!C�#อ&O2 �
�?Q%!อ%/N@ <� N#BP!N/ล@= �#Oอ!ลG�0#�CQR'#CP'FN!� N#BP!N/ล@ �DP�N!EPอ� OลO/ 'FN!ห"F N/ล@�>N'ลCP"%N'็%'FN!QหON/ล@N B% 
�#Oอ!�?&2@!NหลCP"!#CP2N�ลN/ล@�>N#BP!N B%!Nอ %B/NคลC"2�>N�B �@#2ล@"!Nอ 2"@%�@#�์%C Q�> AN%B%!NอN%EPอ�R' 
�%�#>#?P�"D�N/ล@#CP2EPอ�Aห% QหOห"F อC�ค#?Q� 2@!NหลCP"!&%2N�ลN/ล@�>ห"F  Oล>�@#2ล@"�อ�%B/NคลC"2�>ห"F  
OลO/!C�#อ&�Oอค/@!O2 ��?Q%!อ%QหO� N�EPอ <&?%#D�(ล= !?/อ"N@� O@%ลN@� �#�C�CN�C"!-137 !C�@#�Aห% QหON/ล@ห"F 
#F��N/�N/ล@ 10 '? �>ห"F อC�ค#?Q�N!EPอ"D� 20 '? 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 8 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N�N%N C"/�?&�Nอ%ห%O@%CQ N!EPอ� &?%#D�(ลOลO/ 2EPอ�>O2 �!@#@�&?%#D�(ล#CP!C!?/Nล�&?%#D�R/O�@�(ล�Nอ%ห%O@ 
�#Oอ!�#อ&�Oอค/@!!CลG�0#�CQR'#CPO"&/N@�2C�@/Q%!@#@� Oล>�Oอค/@! <&?%#D��A%/%%B/NคลC"2= N!EPอ(GOQ�OR O�#อ�
�A%/%%B/NคลC"2#CPNหลEออ"GN�?&%B/NคลC"2#CP2ล@"Q%!@#@� OลO/�  <!#/�คA!อ&= 2EPอ�>#>&F/N@"G�ห#Eอ(B  "O@(B  �>R!N
O2 �2?ญล?�1�์(B O!N�>O2 ��#อ&�Oอค/@!QหO�Aล?�Q�Oล> O%>O%/#@� N�N% <ลอ� GQห!N 2?�N�!!?/Nล�#CPO2 �
 O@%&%�/@!Eอ C N=  "O@Q2N!?/Nล�"G� 2EPอ�>O2 �Rอคอ%"G� �#Oอ!�Oอค/@!#CP�EP%�!ค/@!�"@"@!#CP!อ&�%"G� N�N% 
<2?�N�!R O C!@�= #?Q�%CQ "O@Q2N!?/Nล�R!N"G� 2 ค#?Q� 2EPอ�>N�ล" "O@R O(ล"G�!Oอ� �>R'�?Q%!NอR'  
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 9 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล?��@��#อ�!?/Nล�Q%!@#@�&?%#D�(ลR O"G�!Oอ�OลO/ 2E Pอ�>'> ห%O@!@#@�&?%#D�(ล OลO/�>!C�#อ&O2 �
�?Q%!อ%/N@ <� N#BP!N/ล@= �#Oอ!ลG�0#�CQR'#CP'FN!� N#BP!N/ล@ �DP�N!EPอ� OลO/ 'FN!ห"F N/ล@�>N'ลCP"%N'็%'FN!QหON/ล@N B% 
�#Oอ!�?&2@!NหลCP"!#CP2N�ลN/ล@�>N#BP!N B%!Nอ %B/NคลC"2�>N�B �@#2ล@"!Nอ 2"@%�@#�์%CQ�> AN%B%�QAอC� 1 ค#?Q� N'็%
ค#?Q�#CP 3 หล?��@�ค#?Q�%CQ 2EPอ�>O2 �2"@%�@#�์�Aลอ��@#2ล@"R'�%2F 2N�ลN/ล@ OลO/!@#@�&?%#D�(ล �>O2 ��DQ%!@
อ?!P%!?!B �#Oอ!!C'FN! <O2 �(ล#CPNหลEอ= QหO�  �DP�N!EPอ� OลO/ !@#@��>O2 �!?/Nล��อ��A%/%%B/NคลC"2Q%2N/%�อ�
�N/�N/ล@#CP 40 50 Oล> 60 '? P "อ?!P%!?!B หล?��@�%?Q% N!EPอO2 �ค#&�N/�N/ล@OลO/ 2EPอ�>O2 �'FN! <0D�1@�@#2ล@"�อ�
$@!Fห#EอRอP�P#'�?!!?%!#?�2CอEP% N อC�= '#@�ฏ�DQ%  ?�#G' 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 10 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!EPอ�ล?&!@#A�B��##!N�EPอ0D�1@�@#2ล@"�อ�$@!Fห#EอRอP�P#'�?!!?%!#?�2CอEP% N N�BP!N!B! 2EPอ�>N#BP!!O%Qห!N
#?Q�ห!  R!!C�@#NลEอ�$@!Fห#EอRอP�P#'Q  N O"&N/ล@R!N!Cห%N/"#>&F !?/Nล��A%/%%B/NคลC"2 O@%&%�/@N'็% 0 OลO/
�>!C�#อ&�?Q%!อ%QหONลEอ�RอP�P#'�?!!?%!#?�2C�%B #CP!N@��@�N B! O!�!N@�R'�@�N B! !?/อ"N@� O@%ลN@�O2 ��@#NลEอ� 
RอPอ C%-131 N!EPอNลEอ�OลO/ O"&O2 �N/ล@ �>O2 �ห%N/"N'็% </?%= OลO/2N�ลN/ล@�>!C!?/Nล� 4, 8, 12, 16, 20 

�A�?&  ?�#G' O@%ลN@� 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 11 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ลA ?&!NอR' �#อ&O2 ��?Q%!อ%�>O2 ��Oอค/@! <� NลEอ��A%/%%B/NคลC"2N#BP!!O%= �#Oอ!ลG�0#�CQR'#CP�#อ&
QหONลEอ��A%/%%B/NคลC"2N#B P!!O% �D P� N!E Pอ� NลEอ�OลO/ 2E Pอ�>O2 �!?/Nล�#CPNลEอ�Q%�#อ& O@%�/@!Eอ&% <�A%/%
%B/NคลC"2N#BP!!O%= Oล> <�A%/%%B/NคลC"2#CPNหลEออ"GN= !@!�A%/%#CPNลEอ� "�!?/อ"N@� �#�CNลEอ� 1020   ?�#G' O@%ลN@� 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 12 - 24 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

�@�%?Q% �?Q%!อ%!N@� N �>N'็%/%�QAN�N%N C"/�?&�#�CO#�คEอ  
� #CP/?!"F#C P!C$@!Fห#EอRอP�P#'�?!!?%!#?�2CN�E Pอ�"@"Oล>0D�1@�@#2ล@"�อ�%B/NคลC"2 → � N#B P!N/ล@ 

→ &?%#D�(ล → &?%#D��A%/%%B/NคลC"2 → !#/�คA!อ& → � N#BP!N/ล@ → ................  �DP�2F N#O@" N!EPอR O
!?/Nล�Q%!@#@��อ�$@!Fห#EอRอP�P#'�?!!?%!#?�2C�%B #CP 2 ค#&OลO/ 2EPอ�>O2 �'FN! <� !อ&คA"@!#O@"�B��##!= QหO
�  R'2GNห%O@!อ&คA"@!#O@"�B��##!  ?�!?/อ"N@� O@%ลN@� 

�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� ค3"2!#O2"�4��##! 

1@0ล>เอC0� 

N!EPอ� 'FN! <คA"@!#O@"�B��###!= 2EPอ�>�@R'#CPห%O@O2 �คA"@!#O@"�B��##!#Cล>�Oอ P "(GOQ�O2@!@#"!อ&
คA"@!P "�@#� #CP/��ล!ห%O@�Oอค/@!#CPคB /N@ N'็%คA!อ&#CP"G� �@�%?Q%� !#/�คA!อ& �DP�2EPอ�>QหO(GOQ�O2@!@#"!อ&
(B R O 2 ค#?Q� �Nอ%�>N�ล" "O@!อ&(B  2EPอ�>O2 ��Oอค/@! <ลอ� GQห!N= "O@!อ&"G� 2EPอ�>O2 �Nค#EPอ�ห!@""G� �#Oอ!
�Oอค/@! </BNค#@>ห์R O C!@�=  

#@"�@#คA"@!�#Oอ!!?/NลEอ� Oล> !?/อ"N@��@#O2 �ห%O@คA"@!#O@"�B��##! �#�C�CN�C"!-137  ?�#G'
 O@%ลN@� 
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คA @/ข้อ!C่ 1 

#F��N/�N/ล@N#N@ N �?%#CP(N@%R' %B/NคลC"2�อ�$@!Fห#EอRอP�P#'�?!!?%!#?�2C!C�@#2ล@" O/"�A%/%ล ล� N#N@N B! ห#Eอ 
!@��DQ% 

o ล ล�
o N#N@N B!
o !@��DQ%

(N�ล" !?/NลEอ�#CP 1 ล ล�) 

คA @/ข้อ!C่ 2 

N�#@>Nห!FQ  #F��N/�N/ล@N#N@ N �?%#CP(N@%R' %B/NคลC"2�อ�$@!Fห#EอRอP�P#'�?!!?%!#?�2C�D�!C�@#2ล@" O/"�A%/%#CP
ล ล� 
o N�#@>�A%/%%B/NคลC"2#CP!Cอ"GNล ล�
o N�#@>2 @/>O/ ลOอ!#อ& N %B/NคลC"2N'ลCP"%R'
o N�#@>�A%/%%B/NคลC"2#CP!Cอ"GN!C�@##A'ฏB�B#B"@#>ห/N@��?%%Oอ"ล�

(N�ล" !?/NลEอ�#CP 1 N�#@>%B/NคลC"2#CP!Cอ"GN��>%?Q% ล ล�) 

คA @/ข้อ!C่ 3 

Q%#F��N/�N/ล@N#N@ N �?%#CP(N@%R' 2? 2N/%#>ห/N@��A%/%%B/NคลC"2#CP2ล@"�?&�A%/%%B/NคลC"2#CP!Cอ"GNN!EPอ� N#BP!N/ล@ !C
คN@N#N@�?&N#N@Q  �B�@#�@�#�C �CN�C"!-137 คA%/�2? 2N/% ?��ลN@/ Oล>�#อ�(ลN'็%!?/Nล�#0%B"! 3 !AOห%N�Q%
คอล?!%์�/@!Eอ2F �อ�!@#@� O@%ลN@� 

(N�ล" 
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คA @/ข้อ!C่ 4 

�@�(ล�@#คA%/�Q%�Oอ 3. Q%#F��N/�N/ล@N#N@ N �?%#CP(N@%R' 2? 2N/%#>ห/N@��A%/%%B/NคลC"2#CP2ล@"�?&�A%/%
%B/NคลC"2#CP!Cอ"GNN!EPอ� N#BP!N/ล@ !CคN@N'็%อ"N@�R# 

o N#N@�?%
o Q�ลONคC"��?%
o O!�!N@��?%!@� P "!C2? 2N/%N�BP!�DQ%N#EPอ" N

(N�ล" !?/NลEอ�#CP 2 Q�ลONคC"��?%) 

คA @/ข้อ!C่ 5 

Q%O!Nล>�N/�N/ล@N#N@ N �?%#CP(N@%R' 2? 2N/%#>ห/N@��A%/%%B/NคลC"2#CP2ล@"�?&�A%/%%B/NคลC"2#CP!CN!EPอ� N#BP!N/ล@ 
O2 �"D�อ>R# 

o อ?!#@�@#2ล@"�อ�%B/NคลC"2#CP�>ห! R'
o �@#N'ลCP"%O'ล��อ��A%/%%B/NคลC"2N!EPอN/ล@(N@%R'
o Pอ�@2ห#Eอค/@!%N@�>N'็%#CP%B/NคลC"2�>N�B �@#2ล@"Q%ห%DP��N/�N/ล@

(N�ล" !?/NลEอ�#CP 3 Pอ�@2ห#Eอค/@!%N@�>N'็%#CP%B/NคลC"2�>N�B �@#2ล@"Q%ห%DP��N/�N/ล@) 
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N!EPอ!อ&คA"@!#O@"�B��##!Oล>!#/�คA!อ&R O"G�!Oอ�#?Q�ห!  5 �OอOลO/ Q%ห%O@�อ�คA"@!2F #O@" �>'#@�ฏ�#อ&
�Oอค/@! <R'2#F'(ล�@##A�B��##!= QหO� N�EPอR'ห%O@2"@%�@#�์�Aลอ�#CP!C'FN!QหO� 2#F'(ล�@##A�B��##! 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� �1Q%!อ%#5P 25 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!EPอ� 'FN! <R'2#F'(ล�@##A�B��##!= 2EPอ�>�@!@ห%O@2"@%�@#�์�Aลอ� #CPNคลC"#์#F�ออ��?P%ออ� OลO/!C
O2 ��#อ&�?Q%!อ%/N@ <� 2#F'(ล�@##A�B��##!= �DP�'FN!2#F'(ล#CPO"& O@%ลN@��>!C2CN N% �? N�% Oล>!C�#>�#B& N 
QหO�  �DP�N!EPอ� OลO/ �>R'#CPห%O@ 2#F'(ล�@##A�B��##!  

�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� 2#8'(ล�2##3�4��##! 

1@0ล>เอC0� 

#CPห%O@2#F'(ล�@##A�B��##! �>!C�Oอค/@!O�O�(GOQ�O <QหO� Oล>ล@�คAQ%�#อ&2CNหลEอ�R'/@�Q%�Nอ�/N@�#CPN/O%
R/OQ%�Oอค/@!2#F'(ล�@##A�B��##! O@%ลN@�QหO"G�!Oอ�= P "(GOQ�O!Oอ�ล@�คAR'N!B!Q%�Nอ�/N@�QหON!O!#F��Nอ�#CP!C�Nอ% �D�
2@!@#"� 'FN! <!#/�คA!อ&= R O �DP�"O@!C2N/%คA#CP/@�Q%�Nอ�/N@�R!N"G�!Oอ� หล?��@�� !#/�คA!อ& 2EPอ�>O2 �
�Oอค/@! <�"@"@!R O C O!N&@�คA"?�ล�R!N"G� ลอ�คB  GQห!N OลO/ลอ�อC�ค#?Q�=   

O!N"O@/@�คA"G�!Oอ�#F��Nอ�/N@� 2EPอ�>O2 �Nค#EPอ�ห!@""G� �#Oอ!�Oอค/@! <"อ N"CP"! #Aค/@!N�O@Q�N%EQอห@
Q%�B��##!R O C!@� != �#Oอ!O2 �'FN! <อ B'#@"N�BP!N!B!= #CP!F!�/@ลN@�  

#?Q�%CQ "O@/@�คAR!N"G�!Oอ�#F��Nอ�/N@� 2 ค#?Q� 2EPอ�>N�ล"QหO !?/อ"N@��#�C�@#2#F'(ล�@##A�B��##! Oล> �@#
O2 �(ล2>#Oอ%�ล?&  

คA0ํ�#์Oล>�Oอค/@!2#F' �#Oอ!!?/อ"N@��@#O2 �ห%O@2#F'(ล  ?�#G' O@%ลN@� 
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� Oล0ล2�ค3Q%�#อ&25Nหล7อ�R'/2�Q%�Nอ�/N2�#5PN/O%R/OQ%�Oอค/2!2#8'(ล�2##3�4��##! O2%ลN2�QหO"9�!Oอ� 

�3%/%%4/Nคล5"2�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25#5PN�4 �2#2ล2"Q%�N/�N/ล2ห%6P� N  �0.......................N#7Pอ" N 
N!7PอN/ล2(N2%R' !2!�3%/%%4/Nคล5"2#5P!5อ"9N#5P......................... Q%��0#5P21 2N/%#0ห/N2��3%/%%4/Nคล5"2�อ�$2!8ห#7อ
RอP�P#'�1!!1%!#1�25#5P2ล2"�1&�3%/%%4/Nคล5"2#5P!5อ"9N � N/ล2#5PN#4P!!O%�4�2#�2 !5คN2…………………. 21 2N/%%5Qค7อ 
Pอ�22ห#7อ .................................... #5P%4/Nคล5"2NหลN2%1Q%�02ล2"Q%ห%6P��N/�N/ล2%1Q% P "ค/2!%N2�0N'็%#5P%4/Nคล5"2
�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25!N2��%4 �1%�02ล2"Q%�N/�N/ล2ห%6P� N !5คN2................................. �6P�คN2%1Q%N'็%คN2 
...............................  �อ�O!Nล0�%4 $2!8ห#7อRอP�P#' 

N�ล" 

�3%/%%4/Nคล5"2�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25#5PN�4 �2#2ล2"Q%�N/�N/ล2ห%6P� N  �0.......................N#7Pอ" N 
N!7PอN/ล2(N2%R' !2!�3%/%%4/Nคล5"2#5P!5อ"9N#5P......................... Q%��0#5P21 2N/%#0ห/N2��3%/%%4/Nคล5"2�อ�$2!8ห#7อ
RอP�P#'�1!!1%!#1�25#5P2ล2"�1&�3%/%%4/Nคล5"2#5P!5อ"9N � N/ล2#5PN#4P!!O%�4�2#�2 !5คN2…………………. 21 2N/%%5Qค7อ 
Pอ�22ห#7อ .................................... #5P%4/Nคล5"2NหลN2%1Q%�02ล2"Q%ห%6P��N/�N/ล2%1Q% P "ค/2!%N2�0N'็%#5P%4/Nคล5"2
�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25!N2��%4 �1%�02ล2"Q%�N/�N/ล2ห%6P� N !5คN2................................. �6P�คN2%1Q%N'็%คN2 
...............................  �อ�O!Nล0�%4 $2!8ห#7อRอP�P#' 

O!�!N2��1% N��20 ล ล� Nห!7อ%�1% อ1!#22N/% 

ล ล� N�4P!�6Q% ค�!1/ ค/2!%N2�0N'็% 

ล ล� 

ล ล� 
ค�!1/ 

O!�!N2��1% 

N��20 

ค/2!%N2�0N'็% 
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�B��11/ คN2ค�!1/�2#2ล2"Oล0�1!!1%! 2� อ 4'#2"N�4P!N!4! 

1@0ล>เอC0� 

#CPห%O@ <อ B'#@"N�BP!N!B!= 2EPอ�>O2 ��Oอค/@!อ$B&@"QหOค/@!#GON�BP!N!B!N�CP"/�?&คN@ค�!?/�@#2ล@" Oล>
�?!!?%! @� �#Oอ!2!�@##CPN�CP"/�Oอ�  ?��Oอค/@!Oล> ?�!?/อ"N@�#G' O@%ลN@� P "Q%ห%O@#CP2อ� !C�@#O2 �Oอ%BN!�?%
�@#!#/�/? '#B!@�#?�2C O/"Nค#EPอ�%?&#?�2CR�N�อ#์ O/"  

N!EPอ(GOQ�OR O0D�1@�Oอค/@! Oล>�  Gห%O@"? R'OลO/ �>N'็%�@#�&�@##A�B��##! QหO(GOQ�O� 'FN! <�&�B��##!= 
N�EPอR'N#BP!!O%ห%O@O#� (ห%O@'�) �อ�2EPอ 

อ.Bป1@0เพB่/เ�B/ 

Pอ�@2ห#Eอค/@!%N@�>N'็%#CP%B/NคลC"2�อ�$@!FOล>RอP�P#'�?!!?%!#?�2C�>N�B �@#2ล@"Q%ห%DP�
ห%N/"N/ล@ N#C"�/N@ คN@ค�!?/�@#2ล@" (decay constant) O#% O/"2?ญล?�1�์  �DP�!Cห%N/"N'็% !Nอ/B%@#C 
(s-1) !Nอ/?% (day-1) ห#Eอ !Nอ'? (year-1)  

#?Q�%CQ คN@ค�!?/�@#2ล@"N'็%คN@ค�!?/Oล>N'็%คN@N��@>�อ�$@!FOล>RอP�P#'�?!!?%!#?�2CO!Nล>�%B  
$@!F�?!!?%!#?�2CQ !CคN@ค�!?/�@#2ล@"!@� O2 �/N@ !CPอ�@2#CP�>2ล@"!@�Oล>!C�A%/%%B/NคลC"2ล ล�อ"N@�
#/ N#O/  

คN@ค�!?/�@#2ล@"!Cค/@!2?!�?%$์�?&อ?!#@�@#2ล@"ห#Eอ�@#O(N#?�2C�อ�$@!F�?!!?%!#?�2C �DP�N#C"�/N@ 
�?!!?%! @� (activity) O#% O/"!?/อ?�1# A P " 

       A = N 

  N!EPอ N คEอ �A%/%%B/NคลC"2#CP!Cอ"GNQ%��>%?Q%  
Q%#>&&Nอ2Rอ �?!!?%! @�!Cห%N/"N'็% �A%/%%B/NคลC"2!Nอ/B%@#C (s-1) ห#Eอ N&O�NคอN#ล (Bq) #?Q�%CQ 

&@�OหN�อ@�Q�Oห%N/"�?!!?%! @�N'็% คG#C O#% O/"2?ญล?�1�์ Ci P " 1 Ci = 3.71010 Bq 

Q%#@�'ฏB&?!B N#@Q�ONค#EPอ�/? '#B!@�#?�2C N�EPอ/? อ?!#@�@#2ล@"�อ�$@!Fห#EอRอP�P#'�?!!?%!#?�2C 
ห#Eอ �?!!?%! @� �@�%?Q% 2@!@#"%AคN@�?!!?%! @�!@คA%/�ห@ คN@ค�!?/�@#2ล@" �อ�$@!Fห#EอRอP�P#'
�?!!?%!#?�2C%?Q% N R O �@�2!�@#     

 = N / A
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1 

!O%#N2� 4 �#0 2%N#7Pอ�#2/27Pอ2"2%�2#�์�3ลอ�O&&!5'ฏ421!�1%$์ 

N1ENอ� ค1DN�ชCวB� 
�ล8N!/4�2�>24�2์ 

O�OR�/1%#5P 18 N!.". 2568 

.@พ1ว/�อ�.ENอ 

27Pอ2"2%�2#�์�3ลอ�O&&!5'ฏ421!�1%$์N#7Pอ� ค#6P��5/4! !5/1!"8'#02�ค์ค7อ N�7PอQหO(9OQ�OR ON�O2Q�$##!�2!4�อ��2#
2ล2"�อ�%4/Nคล5"2�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25 #5 P!5ล1�1�0�อ��2#28N! #/!#1Q� R O N�O2Q�'#4!2� ค#6P��5/4! #5P
N�5P"/�Oอ��1&อ1!#2�2#2ล2" !ลอ �%22!2#"ค3%/�ค#6P��5/4!Oล0'#4!2�!N2� N #5PN�5P"/�Oอ�R O (N2%�2##3�4��##!#5P
2#O2�2"2%�2#�์�3ลอ�$##!�2!4�2#2ล2"�อ�%4/Nคล5"2�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25 #5P!5�2#2ล2"O&&28N! P " � 
N/ล2ห%6P� อ2�!5�2#2ล2" 1 %4/Nคล5"2 3 %4/Nคล5"/ ห#7อ 5 %4/Nคล5"2 N!7PอN/ล2(N2%R' P "!5�2#O2 �!1/Nล��3%/%
%4/Nคล5"2#5P2ล2"Oล0#5PNหล7ออ"9N 23ห#1&QหO(9OQ�OR O21�N�!&1%#6� /4Nค#20ห์ Oล0!อ&ค3"2! N�7Pอ2#O2�ค/2!N�O2Q��2��2##3
�4��##!  

Q%�2#N#5"%#9ON�5P"/�1&ค#6P��5/4!�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25 O/"27Pอ/ N#7Pอ�%5Q (9OQ�O�0R ON#5"%#9O(N2%�2##3
�4��##!  O/"�2#21�N�!�2#2ล2"�อ�%4/Nคล5"2N!7PอN/ล2(N2%R' &1%#6��3%/%%4/Nคล5"2#5PNหล7ออ"9Nค#6P�ห%6P��อ��3%/%
N#4P!!O%Oล0�N/�N/ล2#5P(N2%R' 06�12�#2�#0ห/N2��3%/%%4/Nคล5"2#5PNหล7อ�1&N/ล2 �2�%1Q% !อ&ค3"2! /4Nค#20ห์�#2� 
2#8'(ล�2##3�4��##! Oล0อ 4'#2"N�4P!N!4!N�7Pอ#3ค/2!N�O2Q�N�5P"/�1&ค#6P��5/4!�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25  

27Pอ 4�4#1ล!5N25"�&##"2"'#0�อ&�1Q%!อ%�2##3�4��##! ค/2!ห!2"�อ�ค3 Oล0 ค3อ$4&2"!N2� N !ลอ  

�2#Q�O�2%27Pอ 

�อ N���อ�.ENอ 

N'็%2"2%�2#�์�3ลอ�#5PO2 �$##!�2!4�2#2ล2"�อ�%4/Nคล5"2�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25 P "!5
!2#2�&1%#6�(ลQหO(9OQ�O&1%#6� R O/4Nค#20ห์(ล�2�!2#2� R O2#O2�Oล0/4Nค#20ห์�#2� ค3"2!O&&Nล7อ�!อ&#5P!#/�
ค3!อ&R O !5�2#QหONล7อ�ค3R'/2�Q%�Oอค/2!2#8'(ล�4��##!   

N!7PอQ�O27PอN#5"%#9ON#7Pอ�%5QOลO/ ค2 ห/1�/N2 (9OQ�O�022!2#"!อ&ค3"2!!NอR'%5QR O 
1. ค#6P��5/4!�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25ค7ออ0R#
2. $2!8ห#7อRอP�P#'�1!!1%!#1�25#5P!N2��%4 �1% �0!5ค#6P��5/4!O!�!N2��1%ห#7อR!N อ"N2�R#
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 ห�้@!� 

1@0ล>เอC0� 

ห%O2'�'#0�อ& O/"�7Pอ�อ�27Pอ �7Pอ�ล8N!/4�2 �7Pอ2"2&1%  2�!1/อ"N2�2"2%�2#�์�3ลอ�ห%6P�Q%27Pอ 
'8N!�  9 </1!"8'#02�ค์�อ�27Pอ= Oล0 <ค3O%0%3�2#Q�O�2%= 

'8N! <N#4P!= QหON�O2R'Q�O�2% 

!F่/ Interactive 

1. '8N! </1!"8'#02�ค์�อ�27Pอ= � OลO/ �0O2 ��#อ&�Oอค/2!/1!"8'#02�ค์�อ�27Pอ  1�ห%O2"1 R'
2. '8N! <ค3O%0%3�2#Q�O�2%= � OลO/ �0O2 ��#อ&�Oอค/2!ค3O%0%3�2#Q�O�2%  1�ห%O2"1 R'
3. '8N! <�Oอ!9ล#1P/R'N�5P"/�1&27Pอ= � OลO/ �0O2 ��#อ&�Oอค/2!�Oอ!9ล#1P/R'N�5P"/�1&27Pอ  1�ห%O2"1 R'
4. '8N! <�2#O�OR�'ัญห2N&7Qอ�!O%= � OลO/ �0O2 ��#อ&�Oอค/2!�2#O�OR�'ัญห2N&7Qอ�!O%  1�ห%O2"1 R'

!F่/ navigation 

1. '8N! <N#4P!= N�7PอR'29Nห%O2O#��อ��4��##!



3 

N!7Pอ� #5P'8N! </1!"8'#02�ค์�อ�27Pอ= �0'#2�ฏ�#อ&O2 ��Oอค/2! 1�%5Q 
ว?� F!1>.�ค์�อ�.ENอ 

1. N�7Pอ06�12ค#6P��5/4!�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25
2. N�7Pอ06�12�2#'#0"8�!์Q�Oค/2!N�O2Q�N�5P"/�1&�2#2ล2"�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25Q%�2#ค3%/�ห2

อ2"8�อ�/1!"8P&#2� �2� 6� 3&##�์ Oล0/12 8#2�$#�5/4#"2

2N/% <คAO�>�A�@1Oช้�@�= �0�1 #3N'็%O&& infographic �6P��0 3N%4%�2# 2"หล1�#5PR O2!อ#5P&อ#์ #5P!5
�2#O�OR�OลO/ 

2N/% <�้อ/Gล!?NวP!N�CN0ว�? .ENอ=   N'็%�#อ&O2 �#2"�7Pอค�0(9O�1 #3 ค�0&##�2$4�2# #0&&Oล0อ8'�#�์
#5P#อ�#1&�2#Q�O�2%27Pอ/ #/!#1Q�Nอ�22#อO2�อ4�#5PQ�OQ%�2#�1�%227Pอ �6P��0�1 #3Q% 2"หล1� 

2N/% <�@1O�้P�!ัญห@N EOอ��้�=  N'็%�#อ&O2 �ค3O%0%3�2#Q�O�2%27Pอ&%P##01�#์Nคล7Pอ%#5P Q%'#0N O%
�2#�"2"ห%O2�อ  1�!1/อ"N2� O2%ลN2� 
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ห�้@1อ�!� 

1@0ล>เอC0� 

Q%ห%O2#อ�'� '#0�อ& O/"Oอ%4N!�1% �Oอค/2! Oล0'8N!� Nล7อ��4��##! P " O2%�O2"!7อ O2 �Oอ%4N!�1%�#Oอ!
�Oอค/2!#5P�#0!8O%ค/2!2%Q��/%QหO(9OQ�Oอ"2�#3�4��##!Oล0N#5"%#9O�2�27Pอ  2N/% O2%�/2!7อ O2 �'8N!�4��##!#5P 1 – 
2 QหO(9OQ�ONล7อ��4��##!#5P!Oอ��2# OลO/� '8N! <N�O229N�4��##!= N�7PอR'29Nห%O2�อ��4��##!%1Q% N  

!F่/ Interactive 

2N/%O"& O2%&%
1. '8N! i      � OลO/ �0O2 ��#อ&ค3O%0%3�2#Q�O�2%
2. '8N!#9'ล3P��  � N�7PอN'> ห#7อ'> N25"�&##"2" 

3. '8N!       � N�7Pอ�"2"QหO27PอO2 �N!O!ห%O2�ออ8'�#�์

�Oอคว2/#?P/?N.?0� 11020อN2�!2/ 

�ล1 R!/�O2O1� 

�020N!O//�O2�อ 

N!> -!>  N.?0� 11020 
Oอ�>N/�1� !10�อ �Oอคว2/Oล0N.?0� 11020 O�0� 2N�?P0ว�1  
�21.ล20/ .1O2�คว2/�N2.�Q/O"COQ�Oอ02�N1?0�1C ON�A Qอ/2Q�.APอ�? Q 

!BN /Q/O� N�O2.CN�>��11/0Nอ0#?PNลAอ� 

!BN /�>��111/0Nอ0
Q/O� NลAอ� 

 Cค 2O�0� 2�21Q�O�2� 

!F่/ navigation 

1. '8N!#9'&O2%  �ล1&R'"1�ห%O2'� 

2. '8N!�4��##! 2 �4��##! #5P� N�7PอNล7อ�
�4��##!#5P!Oอ��2#06�12

3. '8N! <N�O229N�4��##!= � N�7PอR'29N�4��##!
#5PNล7อ�
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ห�้@1อ�!� Oอ�BN/ช?� 1 

1@0ล>เอC0� 

Q%ห%O2#อ�'� Oอ%4N!�1%%3N�O229N�4��##! !5�2#O2 � 2�Nคล7Pอ%Rห/Oล0�Oอค/2! 1�%5Q  
�Oอค/2!#5P 1:<$2!8Oล0RอP�P#'�1!!1%!#1�25O!Nล0�%4  !5ค#6P��5/4!#5PO!�!N2��1% &2��%4 !5ค#6P��5/4!R!N�5P24&/1% Q%��0#5P
&2��%4 !5ค#6P��5/4!หล2"#Oอ"'? &2��%4 หล2"�1%'?= 

Oอ%4N!�1%'#0�อ&�Oอค/2!#5P 1: O2 �O#N#5P!5$2!8Oล0RอP�P#'�1!!1%!#1�25'#0�อ& R OO�N "9N#N%5"!-238 Pค&อล!์-60 
Oล0 �5N�5"!-137 
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ห�้@1อ�!� Oอ�BN/ช?� 2 

1@0ล>เอC0� 

Q%ห%O2#อ�'� Oอ%4N!�1%%3N�O229N�4��##! !5�2#O2 � 2�Nคล7Pอ%Rห/Oล0�Oอค/2! 1�%5Q  
�Oอค/2!#5P 2:<ค/2!O!�!N2�%5Q �N/"QหO22!2#"%3$2!8Oล0RอP�P#'�1!!1%!#1�25O!Nล0�%4 !2'#0"8�!์Q�Oห2อ2"8�อ�24P�
!N2� N R Oหล2�หล2"= 

Oอ%4N!�1%'#0�อ&�Oอค/2!#5P 2: O2 ��2#2ล2"�อ�%4/Nคล5"2RอP�P#'�1!!1%!#1�25ค2#์&อ%-14 #5P2ล2"QหO&5!2OลO/
N'ล5P"%R'N'็%%4/Nคล5"2�อ�R%P!#N�%-14 #5PN2"5"#  
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ห�้@1อ�!� Oอ�BN/ช?� 3 

1@0ล>เอC0� 

Q%ห%O2#อ�'� Oอ%4N!�1%%3N�O229N�4��##! !5�2#O2 � 2�Nคล7Pอ%Rห/Oล0�Oอค/2! 1�%5Q  
�Oอค/2!#5P 3:<N�N% Q%#2�P&#2�ค 5 �0Q�ORอP�P#'�1!!1%!#1�25�%4 #5P2ล2"R O#0 1&#Oอ"ห#7อ�1%'? 23ห#1&�2#
/4Nค#20ห์ห2อ2"8 Q%��0#5P Q%#2�$#�5/4#"2 �0Q�ORอP�P#'�1!!1%!#1�25#5P!5ค#6P��5/4!หล2"#Oอ"ลO2%'?= 

Oอ%4N!�1%'#0�อ&�Oอค/2!#5P 3: O2 �/1!"8P&#2�Oล0�อ2�4ลR P%N22#์ 
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ห�้@1อ�!� Oอ�BN/ช?� 4 

1@0ล>เอC0� 

Q%ห%O2#อ�'� Oอ%4N!�1%%3N�O229N�4��##! !5�2#O2 � 2�Nคล7Pอ%Rห/Oล0�Oอค/2! 1�%5Q  
�Oอค/2!#5P 4:<ค#6P��5/4!�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25!5ล1�1�023ค1�อ"N2�R# Oล0!5ค/2!21!�1%$์�1&'#4!2�อ7P% N 
#5PN�5P"/�Oอ��1&อ1!#2�2#2ล2"ห#7อR!N อ"N2�R#= 

Oอ%4N!�1%'#0�อ&�Oอค/2!#5P 4: O2 �!1/O'#!N2� N #5PN�5P"/�Oอ��1&อ1!#2�2#2ล2"�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25  
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ห�้@1อ�!� Oอ�BN/ช?� 5 

1@0ล>เอC0� 

Q%ห%O2#อ�'� Oอ%4N!�1%%3N�O229N�4��##! !5�2#O2 � 2�Nคล7Pอ%Rห/Oล0�Oอค/2! 1�%5Q  
�Oอค/2!#5P 5:<OลO/N#2�0%3ค/2!N�O2Q�N�5P"/�1&ค#6P��5/4!!2'#0"8�!์Q�OQ%�2#ห2อ2"8�อ�/1!"8P&#2�ห#7อ�2� 6� 3
&##�์R Oอ"N2�R# 06�12Oล0#3ค/2!N�O2Q�R O�2��4��##!#5P 1 – 2  � Nล7อ��4��##! OลO/� '8N! N�O229N�4��##!= 

Oอ%4N!�1%'#0�อ&�Oอค/2!#5P 5: O2 �/1!"8P&#2� �อ2�4ล ห4% O#N 
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ห�้@1อ�!� NลEอ��B��11/ 

1@0ล>เอC0� 

Q%ห%O2#อ�'� 2!!!4(9OQ�ONล7อ��4��##!#5P 1 ค#6P��5/4! #3QหO25PNหล5P"!#อ&�#อ&�4��##!!5252  Oล0!5�2#N#7อ�O2�  1�#9'
!1/อ"N2� O2%ลN2� 
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�B��11/!CN 1 ค#6P��5/4! 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

�4��##!#5P 1 %5QN'็%�2#QหO(9OQ�OR O06�12N�5P"/�1&ค/2!ห!2"�อ�ค#6P��5/4! Oล0N'#5"&N#5"&ค#6P��5/4!�อ�$2!8Oล0
RอP�P#'�1!!1%!#1�25!N2� N �2��2#21�N�!�2#2ล2"�อ�%4/Nคล5"2Oล0&1%#6�N/ล2#5P�3%/%%4/Nคล5"22ล2"�%ล Nหล7อ
ค#6P�ห%6P��อ�'#4!2�N#4 P!!O% �2�%1Q% (9OQ�O�0R O/4Nค#20ห์(ล�2##3�4��##!(N2%�2#!อ&ค3"2!N�7Pอ#3ค/2!N�O2Q�
ค/2!ห!2"�อ�ค#6P��5/4! Oล0N'#5"&N#5"&ค#6P��5/4!�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25!N2� N #1Q�%5Q N!7Pอ(9OQ�OR O!อ&ค3"2! 
อ 4'#2" Oล02#8'(ล�2##3�4��##!OลO/ (9 OQ�O�0R Oอ 4'#2"N�4P!N!4!N�5 P"/�1&ค/2!21!�1%$์#0ห/N2�ค#6P��5/4!�1& 

คN2ค�!1/�2#2ล2" #/!#1Q�2!�2#!N2� N #5PN�5P"/�Oอ� 

 

!F่/ Interactive 

2N/%O"& O2%&%  Nห!7อ%ห%O2#อ�'� 

� NลAอ���> �อ�
RอP�P#!�1//1�!11�.? 

� NลAอ�� 2�ว��>วNคล?0.
N1>P/!O�#?P!Oอ��21�>�21�2 � N�APอ 1�#@�"ล

�21# 2�>��11/ 

ค 2"2/. 2ค1ญ �ล1 R!/�O2O1� 

�020N!O//�O2�อ 

N!> -!>  N.?0� 11020 

N!O2//20�อ��>��11/ 

� N1>P/Q/ONวล2N >� 

!BN /N1>P/Q//N 

Nล�O. �� 2�ว��>วNคล?0. 

O" O. �Nวล2#?P"N2�R! 

� N�APอR!/�O2
.1O2��12� 
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2N/%O2 �2"2%�2#�์�3ลอ� 
1. '8N! <ค3"2!23ค1ญ= #5P� OลO/ �0O2 ��#อ&ค3"2!#5P�#0!8O%QหO(9OQ�Oห2ค3!อ&(N2%�2##3�4��##!
2. '8N! <N'O2ห!2"�4��##!= #5P� OลO/ �0O2 �N'O2ห!2"#5P(9OQ�O�0!Oอ�#3�4��##!QหOค#& N�7PอR'29N�2#!อ&

ค3"2!#O2"�4��##! Oล02#8'(ล�2##3�4��##!
2N/%O"& O2%ลN2� 

1. '8N!Nล7อ��%4 �อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25
2. '8N!Nล7อ��3%/%%4/Nคล5"2N#4P!!O%#5P!Oอ��2#�4�2#�2
3. '8N!QหO� N#4P!ห#7อห"8 N/ล2
4. '8N!QหO� N�7PอO2 �!2#2�&1%#6�(ล�2##3�4��##!
5. '8N!QหO� N�7Pอ2#O2��#2�

!F่/ navigation 
1. '8N!#9'&O2%  �ล1&R'"1�ห%O2'� 
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�B��11/!CN 1 ค#6P��5/4! ค3"2!23ค1ญOล0N'O2ห!2"�4��##! 

#1Q�%5Q �Nอ%N#4P!#3�4��##! �0QหO(9OQ�OR O� '8N! <ค3"2!23ค1ญ= Oล0 <N'O2ห!2"�4��##!= �Nอ% 

N!7Pอ� #5P'8N!Rอคอ% <ค3"2!23ค1�= �0'#2���#อ&O2 ��Oอค/2! 1�%5Q 
คA @/.Aค?ญ 

ค#6P��5/4!�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25ค7ออ0R# Oล0!5ล1�1�023ค1�อ"N2�R# 
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N!7Pอ� #5P'8N!Rอคอ% <N'O2ห!2"= �0'#2���#อ&O2 ��Oอค/2! 1�%5Q  

เป้@ห/@0 
21�N�!�2#2ล2"�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25อ"N2�%Oอ" 2 �%4  N!7 PอN/ล2(N2%R'Oล0&1%#6��3%/%

%4/Nคล5"2#5P2ล2"Q%O!Nล0�N/�N/ล2   

!1/อ"N2��2#O2 �N'O2ห!2"Q%ห%O22"2%�2#�์�3ลอ��อ��4��##!#5P 1 ค#6P��5/4! 
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�B��11/!CN 1 ค#6P��5/4! �1Q%!อ%#5P 1 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล1��2�#5P(9OQ�O##2&ค3"2!23ค1�Oล0N'O2ห!2"�อ��4��##!#5P 1 OลO/ �0N#4P!#3�4��##!#5P 1 !2!�1Q%!อ%#5P!5
�#อ&�Oอค/2!Oล0ล9�0##0&8!2!ล3 1& �6P��0คลO2"�1&�4��##!#5P 1 ค7อ N#4P!!O% 27Pอ�0O2 ��#อ&�Oอค/2!/N2 <� 
Nล7อ�RอP�P#'�1!!1%!#1�25= Oล0 N!7Pอ� Nล7อ�RอP�P#'Q RอP�P#'ห%6P�OลO/ 27Pอ�0O2 �/1!"8#5P!5RอP�P#'�1!!1%!#1�25
�%4 %1Q%N'็%อ�ค์'#0�อ& �#Oอ!ห%N/"&%2N�ลN/ล2 !1/อ"N2�N�N% �#�5#5PNล7อ� ค2#์&อ%-14 27Pอ�0O2 �#Nอ%R!O #5P!5
ค2#์&อ%-14 N'็%อ�ค์'#0�อ& #5P�ล2�ห%O2�อ �#Oอ!ห%N/"&%2N�ลN/ล2N'็% 0 '? "6� 24,000 '?  1�#9' 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 2 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ล3 1&!NอR' �#อ&O2 ��1Q%!อ%�0!5ล9�0#�5QR'#5P�#อ&�อ��3%/%%4/Nคล5"2�#Oอ!�Oอค/2! <� Nล7อ��3%/%
%4/Nคล5"2N#4P!!O%= N!7Pอ� OลO/ 27Pอ�0O2 �!1/Nล� <�3%/%%4/Nคล5"2N#4P!!O%= Oล0 <�3%/%%4/Nคล5"2#5PNหล7ออ"9N= N'็%
�3%/%%4/Nคล5"2#5PNล7อ� !1/อ"N2�N�N% �#�5#5PNล7อ� 1010 %4/Nคล5"2 !1/Nล�O2 ��3%/%%4/Nคล5"2#5PNหล7ออ"9N Q%�#อ&
 O2%&%�/2!7อ �0O2 �Nล� 1.001010  1�#9'  
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 3 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ล3 1&!NอR' �#อ&O2 ��1Q%!อ%�0!5ล9�0#�5QR'#5 P/1!"8  �#Oอ!�Oอค/2! <� #5P/1!"8#5 P!5$2!8ห#7อRอP�P#'
�1!!1%!#1�25N�7 Pอ�"2"Oล006�12�2#2ล2"�อ�%4/Nคล5"2= �6 P�N!7 Pอ� OลO/ 27 Pอ�0O2 �%4/Nคล5"2�อ�RอP�P#'
�1!!1%!#1�25#5PNล7อ�R/O !1/อ"N2�N�N% �#�5#5PNล7อ�ค2#์&อ%-14 �3%/% 1010 %4/Nคล5"2 N!7Pอ� #5P#Nอ%R!O 27Pอ�0 zoom R'
�%O2 �%4/Nคล5"2�อค2#์&อ%-14 P "!5�3%/% 50 %4/Nคล5"2#5PNหO%�1 N�% Oล02N/%#5PNหล7อ�0NหO%N'็% background 

 O2%หล1�  1�#9' 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 4 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

ล3 1&!NอR' �#อ&O2 ��1Q%!อ%�0!5ล9�0#�5QR'#5P�#อ&N#4P!ห#7อห"8 N/ล2 �#Oอ!�Oอค/2! <� N#4P!N/ล2= N!7Pอ
(9OQ�O� OลO/ 22!Nหล5P"!#5P2N�ลN/ล2�0N#4P!Nคล7Pอ%#5PR'#2��/2 Oล02N/%O2 �2"2%�2#�์�3ลอ��0O2 �Oอ%4N!�1%�2#
2ล2"�อ�%4/Nคล5"2 P "%4/Nคล5"2#5P�02ล2"N#4 P!!5�2#21P%NลO�%Oอ"�Nอ%�0'ลNอ"#1�25ออ�!2�#Oอ!N'ล5P"%R'N'็%
%4/Nคล5"2�อ�$2!8Qห!N (�#�5 %4/Nคล5"2'ลNอ"#1�25O�!!2 �0R!N!5�2#N'ล5P"%�%4 %4/Nคล5"2 O!N�0หล1��2�'ลNอ"OลO/ 
�021P%%Oอ"ล�) #1Q�%5Q �2#2ล2"�0N�4 �6Q%O&&28N! P "2ล2" 3 %4/Nคล5"2�#Oอ!�1%&O2� 1 %4/Nคล5"2&O2� 5 %4/Nคล5"2
�#Oอ!�1%&O2� 

!1/อ"N2�N�N% N!7Pอ� N#4P!N/ล2OลO/ %4/Nคล5"2�อ�ค2#์&อ%-14 &2�%4/Nคล5"2 �02ล2"Oล0'ลNอ"อ4NลO�!#อ%ค/2!N#O/29� 
(#1�25&5!2) OลO/N'ล5P"%R'N'็% R%P!#N�%-14 O&&28N! (25�O2) �%�#0#1P� N!7PอN/ล2(N2%R' 2,000 '? 22!Nหล5P"!#5P2N�ล
N/ล2�5Q#5P 2,000 '?  �3%/%%4/Nคล5"2#5P2ล2"R'OลO/!5�3%/% 2.30109 %4/Nคล5"2 Oล0�3%/%%4/Nคล5"2ค2#์&อ%-14 
Nหล7ออ"9N�3%/% 1.001010  – 2.30109  = 7.70109  %4/Nคล5"2 P "�2#O2 �2"2%�2#�์ �0O2 �QหONหO%�2#
2ล2"�อ�ค2#์&อ%-14 OคN 2 %4/Nคล5"2  2N/%!1/Nล� 2.30109 Oล0 7.70109 %5Q �0O2 �#5P�#อ& O2%&%�/2!7อ  1�
#9' O2%ลN2� 



19 

ห#7อ�#�5 N/ล2(N2%R' 4,000 '? 27Pอ�0O2 �2"2%�2#�์ 1�#9' O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 5 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7Pอ'ลNอ"QหO22!Nหล5P"!#5P2N�ลN/ล2Nคล7Pอ%#5PR'#2��/2N#7Pอ" N %4/Nคล5"2�0!5�2#2ล2"N#7Pอ" N �%�#0#1P� � 
N/ล2#5P�3%/%%4/Nคล5"2#5PNหล7ออ"9N!5�3%/%ค#6P�ห%6P��อ��3%/%N#4P!!O% 22!Nหล5P"!&%2N�ลN/ล2�0ห"8  Oล0�2#2ล2"
�อ�%4/Nคล5"2�0ห"8  OลO/!5�#อ&�Oอค/2!O2 ��1Q%!อ%QหO� N�7Pอ <&1%#6�(ล= !1/อ"N2� O2%ลN2� �#�5ค2#์&อ%-14 

N/ล2�0ห"8 #8��N/�N/ล2 5,730 '?   
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 6 2"2%�2#�์�3ลอ� 
1@0ล>เอC0� 

N!7Pอ� &1%#6�(ลOลO/ 27Pอ�0O2 �!2#2�&1%#6�(ล #5P!5�Oอ!9ล�อ��3%/%%4/Nคล5"2#5P!5อ"9NN!7Pอ� N#4P!N/ล2 �1& 
N/ล2#5P(N2%R'อ"9N �#Oอ!�#อ&�Oอค/2!!5ล9�0#�5QR'#5PO"&/N2�25�2/Q%!2#2� Oล0�Oอค/2! <&1%#6��3%/%%4/Nคล5"2= 
Oล0N!7Pอ(9OQ�OR O�#อ��3%/%%4/Nคล5"2#5PNหล7ออ"9NQ%!2#2�OลO/ � !#/�ค3!อ& 27Pอ�0#0&8/N2"9�ห#7อ(4  "O2(4  �0R!N
O2 �21�ล1�1�์(4 O!N�0O2 ��#อ&�Oอค/2!QหO�3ล1�Q�Oล0O%0O%/#2� N�N% <ลอ� 9Qห!N 21�N�!!1/Nล�#5PO2 �
 O2%&%�/2!7อ 5 N=  "O2Q2N!1/Nล�"9� 27Pอ�0O2 �Rอคอ%"9��#Oอ!�Oอค/2!#5P�7P%�!ค/2!�"2"2!#5P!อ&�%"9� N�N% 
<21�N�!R O 5!2�= #1Q�%5Q "O2Q2N!1/Nล�R!N"9� 2 ค#1Q� 27Pอ�0N�ล" !1/อ"N2�N�N% �#�5#5P&1%#6��3%/%%4/Nคล5"2�อ�ค2#์&อ%-

14 #5PNหล7ออ"9NOลO/�  <!#/�ค3!อ&= "O2R O(ล"9�!Oอ� �0!5�Oอค/2! <21�N�!R O 5!2�= Oล0Nค#7Pอ�ห!2""9�  1�#9' 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 7 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล1��2��#อ�!1/Nล�Q%!2#2�&1%#6�(ลR O"9�!Oอ�OลO/ 27Pอ�0'> ห%O2!2#2�&1%#6�(ล OลO/�0!5�#อ&O2 �
�1Q%!อ%/N2 <� N#4P!N/ล2= �#Oอ!ล9�0#�5QR'#5P'8N!� N#4P!N/ล2 �6P�N!7Pอ� OลO/ '8N!ห"8 N/ล2�0N'ล5P"%N'็%'8N!QหON/ล2N 4% 
�#Oอ!�1&22!Nหล5P"!#5P2N�ลN/ล2�0N#4P!N 4%!Nอ %4/Nคล5"2�0N�4 �2#2ล2"!Nอ อ 2"2%�2#�์%5Q�0 3N%4%!NอN%7Pอ�R' 
�%�#0#1P�"6�N/ล2#5P�3%/%%4/Nคล5"2Nหล7อค#6P�ห%6P�อ5�ค#1Q�  22!Nหล5P"!&%2N�ลN/ล2�0ห"8  Oล0�2#2ล2"�อ�
%4/Nคล5"2�0ห"8  OลO/!5�#อ&�Oอค/2!O2 ��1Q%!อ%QหO� N�7Pอ <&1%#6�(ล= !1/อ"N2� O2%ลN2� �#�5ค2#์&อ%-14  �0
ห"8 ค#1Q�#5P 2 N!7PอN/ล2(N2%R' 2 N#N2�อ� 5,730 '? ห#7อ 11,460 '? 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 8 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7Pอ� '8N!&1%#6�(ลOลO/ 27Pอ�0O2 �!2#2�&1%#6�(ล#5P!5!1/Nล�&1%#6�R/O�2�(ล�Nอ%ห%O2 Oล0�Oอ!9ล%4/Nล5"2
N#4 P!!O%�1&N/ล2#5P(N2%R' �#Oอ!�#อ&�Oอค/2!!5ล9�0#�5QR'#5PO"&/N2�25�2/Q%!2#2� Oล0�Oอค/2! <&1%#6��3%/%
%4/Nคล5"2= N!7Pอ(9OQ�OR O�#อ�!1/Nล�Q%!2#2� OลO/�  <!#/�ค3!อ&= "O2R O(ล"9�!Oอ� 27Pอ�0 3N%4%�2#Q%�1Q%!อ%
ล3 1&!NอR' 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 9 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล1��2��#อ�!1/Nล�Q%!2#2�&1%#6�(ลR O"9�!Oอ�OลO/ 27Pอ�0'> ห%O2!2#2�&1%#6�(ล OลO/�0!5�#อ&O2 �
�1Q%!อ%/N2 <� N#4P!N/ล2= �#Oอ!ล9�0#�5QR'#5P'8N!� N#4P!N/ล2 �6P�N!7Pอ� OลO/ '8N!ห"8 N/ล2�0N'ล5P"%N'็%'8N!QหON/ล2N 4% 
�#Oอ!�1&22!Nหล5P"!#5P2N�ลN/ล2�0N#4P!N 4%!Nอ %4/Nคล5"2�0N�4 �2#2ล2"!Nอ 2"2%�2#�์%5Q�0 3N%4%!NอN%7Pอ�R' 
�%�#0#1P�(9OQ�OR O�#อ�!1/Nล��3%/%%4/Nคล5"2อ5� 3 – 4 ค#1Q� �%24Q%28 2N�ลN/ล2  

N!7Pอ&1%#6�!1/Nล�Q%!2#2�&1%#6�(ลR O"9�!Oอ�ห! #8�O"/OลO/ 27Pอ�0QหO'8N! <2#O2��#2�= Q%O"& O2%ลN2� !5
ค/2!2/N2��6Q%Oล0NหO%252 Q2!2��6Q% �#Oอ!!5�#อ&�Oอค/2!/N2 <2#O2�Oล006�12�#2�= P "ล9�0#�5QR'#5PRอคอ%�#2� 
 1�#9' 
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�B��11/!CN 1 ค1DN�ชCวB� 2#O2�Oล0/4Nค#20ห์�#2� 

1@0ล>เอC0� 

N!7 Pอ� '8N! <2#O2��#2�= 27Pอ�0�2R'#5Pห%O2O2 �!2#2��#2�/N2� N #5P!5O�%#0&8/N2 O%/!1Q�N'็%�3%/%
%4/Nคล5"2�อ�RอP�P#'�1!!1%!#1�25#5 PNหล7ออ"9N  O�%%อ%O2 �N/ล2#5P(N2%R' �#Oอ!�1&'8N!/��ล!#5P!5�4�1 !1/Nล� 

O2 ��3%/%%4/Nคล5"2Oล0N/ล2#5P(N2%R' 2อ คลOอ��1&!2#2�&1%#6�(ล �#Oอ!�Oอค/2!O�O��1Q%!อ%/N2 <� Oล0ล2�
/��ล!R'/2�&%�#2�Q%&#4N/�#5P!5คN2�3%/%%4/Nคล5"2Oล0N/ล2#5P2อ คลOอ��1%= !1/อ"N2� �#�5 ค2#์&อ%-14  1�#9'
 O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� 2#O2�Oล0/4Nค#20ห์�#2� 

1@0ล>เอC0� 

N!7Pอ(9OQ�Oล2�/��ล!R'&#4N/�#5P!#��1&�4�1 &%�#2�OลO/ 27Pอ�02#O2��8 #5P!#��1&�4�1 �อ�/��ล!%1Q% N "O2R!N
อ"9NQ%&#4N/�#5PQ�ลONค5"��1&�4�1 #5P"9�!Oอ�&%�#2� 27Pอ�0R!NO2 ��8 &%�#2� OลO/N!7Pอล2��%ค#&#8��8  27Pอ�0O2 �
'8N!�%4 �อ��#2� 3 O&&ค7อ �#2�N2O%!#� �#2��2#2P&ล2 Oล0 �#2�Nอ��์P�N%%N�5"ล �#Oอ!�Oอค/2!O�O��1Q%!อ%
QหO <Nล7อ�ล2��#2��%4 #5PO2 �ค/2!21!�1%$์2อ คลOอ��1&�8 &%�#2�= !1/อ"N2� �#�5 ค2#์&อ%-14  1�#9' O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� 2#O2�Oล0/4Nค#20ห์�#2� 

1@0ล>เอC0� 

N!7Pอ(9OQ�ONล7อ�ล2��#2��%4 #5PO2 �ค/2!21!�1%$์2อ คลOอ��1&�8 &%�#2�R OR!N"9�!Oอ� 27Pอ�0O�O��Oอค/2!QหO 
<ลอ� 9Qห!N= Oล0N!7PอNล7อ�R O"9�!Oอ� 27Pอ�0O2 �Nค#7Pอ�ห!2""9� �#Oอ!�Oอค/2! <"อ N"5P"!= Oล0'8N! <06�12$2!8
ห#7อRอP�P#'�1!!1%!#1�25อ7P% N อ5�= !1/อ"N2� �#�5 ค2#์&อ%-14  1�#9' O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 10 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7Pอ�  <06�12$2!8ห#7อRอP�P#'�1!!1%!#1�25อ7P% N อ5�= 27Pอ�0�ล1&R'ห%O2O#��อ��4��##! QหO(9OQ�OR ONล7อ�
$2!8ห#7อRอP�P#'�%4 Qห!N �3%/%%4/Nคล5"2N#4P!!O%Qห!N OลO/N#4P!� N#4P!N/ล2 N�7Pอ21�N�!�2#2ล2"Oล0&1%#6�(ล�อ�
$2!8ห#7อRอP�P#'�%4 Qห!N%1Q%  !1/อ"N2� O2%ลN2� �#�5Nล7อ� "9N#N%5"!-235 �0'#2���Oอ%ห4%#5P!5"9N#N%5"!-235 N'็%
อ�ค์'#0�อ& �#Oอ!2N�ลN/ล2#5P!5ห%N/"N'็% <ลO2%'?=  1�#9' O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 11 - 22 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

�2�%1Q% �1Q%!อ%!N2� N �0Nห!7อ%�1&�#�5$2!8ห#7อRอP�P#'�1!!1%!#1�25�Nอ%ห%O2%5Qค7อ  
� Nล7อ��3%/%%4/Nคล5"2N#4P!!O%→ � #5P/1!"8#5P!5$2!8ห#7อRอP�P#'�1!!1%!#1�25N�7Pอ�"2"Oล006�12�2#2ล2"

�อ�%4/Nคล5"2→� N#4P!N/ล2 → &1%#6�(ล → &1%#6��3%/%%4/Nคล5"2 →!#/�ค3!อ& → � N#4P!N/ล2 ............. 
→ 2#O2�Oล006�12�#2� →� Oล0ล2�/��ล!R'/2�&%�#2�Q%&#4N/�#5P!5คN2�3%/%%4/Nคล5"2Oล0N/ล2#5P
2อ คลOอ��1% →Nล7อ�ล2��#2��%4 #5PO2 �ค/2!21!�1%$์2อ คลOอ��1&�8 &%�#2�

N!7PอNล7อ��%4 �อ��#2�R O"9�!Oอ� 23ห#1&$2!8ห#7อRอP�P#'�1!!1%!#1�25�%4 #5P 2 OลO/ �0'#2��'8N! <R'!อ&
ค3"2!#O2"�4��##!= QหO(9OQ�O�  N�7PอR'29Nห%O2ค3"2!#O2"�4��##!  1�!1/อ"N2�#9' O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� ค3"2!#O2"�4��##! 

1@0ล>เอC0� 

N!7Pอ� '8N! <R'!อ&ค3"2!#O2"�4��###!= 27Pอ�0�2R'#5Pห%O2O2 �ค3"2!#O2"�4��##!#5ล0�Oอ (9OQ�O22!2#"
!อ&ค3"2!P "�2#� #5P/��ล!ห%O2�Oอค/2!#5Pค4 /N2 N'็%ค3!อ&#5P"9� �2�%1Q%� !#/�ค3!อ& �6P�27Pอ�0QหO(9OQ�O22!2#"
!อ&(4 R O 2 ค#1Q� �Nอ%�0N�ล" "O2!อ&(4  27Pอ�0O2 ��Oอค/2! <ลอ� 9Qห!N= "O2!อ&"9� 27Pอ�0O2 �Nค#7Pอ�ห!2""9� 
�#Oอ!�Oอค/2! </4Nค#20ห์R O 5!2�=  

#2"�2#ค3"2!�#Oอ!!1/Nล7อ� Oล0 !1/อ"N2��2#O2 �ห%O2ค3"2!#O2"�4��##!  1�#9' O2%ลN2� 

คA @/�Oอ!C่ 1 

23ห#1&�N/�N/ล2Q%O!Nล0�N/�#5P�3%/%%4/Nคล5"2ล ล�Nหล7ออ"9Nค#6P�ห%6P��อ��3%/%#5P!5อ"9N �N/�N/ล2NหลN2%1Q%O!�!N2��1%
ห#7อR!N อ"N2�R# 
o R!NO!�!N2��1%
o O!�!N2��1% P "N!7PอN/ล2(N2%R' �N/�N/ล2 1��ลN2/�0%2%�6Q%N#7Pอ" N
o O!�!N2��1% P "N!7PอN/ล2(N2%R' �N/�N/ล2 1��ลN2/�0N#O/�6Q%N#7Pอ" N

(N�ล" !1/Nล7อ�#5P 1 R!NO!�!N2��1% ) 

คA @/�Oอ!C่ 2 

N�#20Nห!8Q  �N/�N/ล2Q%ค3"2!�Oอ 1. �6�R!NO!�!N2��1% 
o N�#20%4/Nคล5"2!5�2#2ล2"!2��6Q% !2!N/ล2#5P(N2%R'
o N�#20�2#2ล2"�อ�%4/Nคล5"2R!N�6Q%อ"9N�1&2 2�O/ ลOอ!
o N�#20�2#2ล2"�อ�%4/Nคล5"2N'็%2!&1!4#1P/R'#5P#8�%4/Nคล5"2!5Nห!7อ%�1%

(N�ล" !1/Nล7อ�#5P 2 N�#20�2#2ล2"�อ�%4/Nคล5"2R!N�6Q%อ"9N�1&2 2�O/ ลOอ! ) 

คA @/�Oอ!C่ 3 

"O2QหO T1/2 N'็%�N/�N/ล2#5P�3%/%%4/Nคล5"2ล ล�Nหล7ออ"9Nค#6P�ห%6P��อ��3%/%N#4P!!O% N/ล2(N2%R'�5P'? �3%/%%4/Nคล5"2
�6�ล ล�Nหล7ออ"9N 1/8 �อ��3%/%%4/Nคล5"2N#4P!!O% 

o 2T1/2

o 3T1/2

o 4T1/2

(N�ล" !1/Nล7อ�#5P 2   3T1/2) 
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คA @/�Oอ!C่ 4 

�#2�#0ห/N2��3%/%%4/Nคล5"2#5PNหล7ออ"9N�1&N/ล2#5P(N2%R' N'็%�#2��อ��ั��์�1%อ0R# Oล0!5#9'#1P/R'�อ�2!�2#
�ั��์�1%N'็%อ"N2�R# 
o �#2��อ��ั��์�1%�2#2P&ล2 �6P�!5#9'#1P/R'�อ�2!�2#ค7อ  y = ax

2+bx+c

o �#2��อ��ั��์�1%N�4�N2O% �6P�!5#9'#1P/R'�อ�2!�2#ค7อ y = ax+c

o �#2��อ��ั��์�1%Nอ��7P�N%%N�5"ล �6P�!5#9'#1P/R'�อ�2!�2#ค7อ y = Ce
-kx

(N�ล" !1/Nล7อ�#5P 3 �#2��อ��ั��์�1%Nอ��P์�N%%N�5"ล �6P�!5#9'#1P/R'�อ�2!�2#ค7อ y = Ce
-kx) 

คA @/�Oอ!C่ 5 

ค#6P��5/4!�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25 ค7ออ0R# 

o N/ล2#5P$2!8ห#7อRอP�P#'�1!!1%!#1�25"9�Q�OR'OลO/ค#6P�ห%6P�
o N/ล2#5P�3%/%%4/Nคล5"2�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25ล ล�Nหล7อค#6P�ห%6P��อ��3%/%N#4P!!O%
o N/ล2#5P$2!8ห#7อRอP�P#'�1!!1%!#1�252ล2"R'N'็%�ล1��2%Oล0Nหล7ออ"9Nค#6P�ห%6P��อ��ล1��2%N#4P!!O%

(N�ล" !1/Nล7อ�#5P 2 N/ล2#5P�3%/%%4/Nคล5"2�อ�$2!8ห#7อRอP�P#'�1!!1%!#1�25ล ล�Nหล7อค#6P�ห%6P��อ��3%/%N#4P!!O% ) 
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!7Pอ!อ&ค3"2!#O2"�4��##!Oล0!#/�ค3!อ&R O"9�!Oอ�#1Q�ห!  3 �OอOลO/ Q%ห%O2�อ�ค3"2!28 #O2" �0'#2���#อ&
�Oอค/2! <�ล1&R'#3�4��##!!Nอ= QหO� N�7Pอ�ล1&R'#3�4��##!Q%#อ&Qห!N 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 15 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล1��2�#5P(9OQ�OR O06�12�2#2ล2"Oล0ค#6P��5/4!�อ�RอP�P#'�1!!1%!#1�25ค#& 2 �%4 #5PNล7อ� Oล0N!7Pอ� '8N! 
<�ล1&R'#3�4��##!!Nอ= Q%ห%O2ค3"2!#O2"�4��##!ค3"2!28 #O2"�อ�RอP�P#'�1!!1%!#1�25�%4 #5P 2 OลO/ 27Pอ�0O2 �
'8N! <2#8'(ล�2##3�4��##!= �6P�N!7Pอ� OลO/ �0R'#5Pห%O2 2#8'(ล�2##3�4��##!  1�#9' O2%ลN2� 
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�B��11/!CN 1 ค1DN�ชCวB� 2#8'(ล�2##3�4��##! 

1@0ล>เอC0� 

#5Pห%O22#8'(ล�2##3�4��##!#5P 1 �0!5�Oอค/2!O�O�QหO(9OQ�OR O <� Oล0ล2�ค3Q%�#อ&25�O2R'/2�Q%�Nอ�/N2�#5P
N/O%R/OQ%�Oอค/2!2#8'(ล�2##3�4��##! O2%ลN2�QหO"9�!Oอ�= P "(9OQ�O!Oอ�ล2�ค3R'N!4!Q%�Nอ�/N2�QหON!O!#8��Nอ�#5P!5�Nอ% 
�6�22!2#"� '8N! <!#/�ค3!อ&= R O �6P�"O2!52N/%ค3#5P/2�Q%�Nอ�/N2�R!N"9�!Oอ� หล1��2�� !#/�ค3!อ& 27Pอ�0O2 �
�Oอค/2! <�"2"2!R O 5 O!N&2�ค3"1�ล�R!N"9� ลอ�ค4  9Qห!N OลO/ลอ�อ5�ค#1Q�=   

O!N"O2/2�ค3"9�!Oอ�#8��Nอ�/N2� 27Pอ�0O2 �Nค#7Pอ�ห!2""9� �#Oอ!�Oอค/2! <"อ N"5P"! #3ค/2!N�O2Q�N%7Qอห2
Q%�4��##!R O 5!2� != �#Oอ!O2 �'8N! <อ 4'#2"N�4P!N!4!= #5P!8!�/2ลN2�  

#1Q�%5Q "O2/2�ค3R!N"9�!Oอ�#8��Nอ�/N2� 2 ค#1Q� 27Pอ�0N�ล"QหO !1/อ"N2��#�5�2#2#8'(ล�2##3�4��##! Oล0 �2#
O2 �(ล20#Oอ%�ล1&  1�#9' O2%ลN2� 

ค30ํ�#์Oล0�Oอค/2!2#8' �#Oอ!!1/อ"N2��2#O2 �ห%O22#8'(ล  1�#9' O2%ลN2� 

� Oล0ล2�ค3Q%�#อ&25�O2R'/2�Q%�Nอ�/N2�#5PN/O%R/OQ%�Oอค/2!2#8'(ล�2##3�4��##! O2%ลN2�QหO"9�!Oอ� 

• ค#6P��5/4! ค7อ ........................ #5P�3%/%%4/Nคล5"2�อ�RอP�P#'�1!!1%!#1�25ล ล�Nหล7ออ"9N................................ 
�อ��3%/%N#4P!!O% 

• ค#6P��5/4!�อ�RอP�P#'�1!!1%!#1�25�%4 ห%6P� N !5............................ 
• RอP�P#'�1!!1%!#1�25!N2��%4 �1% !5ค#6P��5/4!.................................... P " อ2�!5�N/�N/ล2N'็% 

/4%2#5 ...........................   หล2"24&'? ห#7อ ........................ 

หล2"�1%'? ค#6P�ห%6P� �N/�N/ล2 อ1!#22N/% 

O!�!N2��1% คN2N��20 หล2"24&/1% N#N2�1% 
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N�ล" 

• ค#6P��5/4! ค7อ ........................ #5P�3%/%%4/Nคล5"2�อ�RอP�P#'�1!!1%!#1�25ล ล�Nหล7ออ"9N................................ 
�อ��3%/%N#4P!!O% 

• ค#6P��5/4!�อ�RอP�P#'�1!!1%!#1�25�%4 ห%6P� N !5............................ 
• RอP�P#'�1!!1%!#1�25!N2��%4 �1% !5ค#6P��5/4!.................................... P " อ2�!5�N/�N/ล2N'็% 

/4%2#5 ...........................   หล2"24&'? ห#7อ ........................ 

ค#6P�ห%6P� �N/�N/ล2 

คN2N��20 

หล2"�1%'? 
O!�!N2��1% 

หล2"24&/1% 
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�B��11/!CN 1 ค1DN�ชCวB� �1Q%!อ%#5P 17 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

#5Pห%O2 <อ 4'#2"N�4P!N!4!= 27Pอ�0O2 ��Oอค/2!อ$4&2"N�5P"/�1&ค#6P��5/4! Oล02!�2# �#Oอ!2!�2##5PN�5P"/�Oอ� 
 1��Oอค/2!Oล0!1/อ"N2�#9' O2%ลN2� P "N!7Pอ(9OQ�OR O06�12�Oอค/2!OลO/ �0N'็%�2#�&�2##3�4��##!#5P 1 QหO(9OQ�O� '8N! 
<�ล1&ห%O2O#�= N�7PอR'Nล7อ�06�12�4��##!อ7P% N #5P!Oอ��2# 

อ.Bป1@0เพB่/เ�B/ 

�N/�N/ล2#5P$2!8ห#7อRอP�P#'�1!!1%!#1�252ล2"�%�#0#1P�ล ล�Nหล7อ'#4!2�อ"9Nค#6P�ห%6P��อ�'#4!2�
N#4P!!O% N#5"�/N2 ค1D่��CวB� (half life) O#% O/"21�ล1�1�์      �6P�!5ห%N/"N'็% /4%2#5 (s) /1% (day) ห#7อ '? 
(year)  

�2��4��##! �#2�#5PR O�2�RอP�P#'�1!!1%!#1�25O!Nล0RอP�P#'!5ล1�1�0PคO�Nห!7อ%�1&�#2��อ�
�ั��์�1%Nอ��์P�N%%N�5"ล �6P�!52!�2#�อ��#2�N'็%  

0

t
N N e

−=

 N!7Pอ   ค7อ คN2ค�!1/�2#2ล2" !5ห%N/" !Nอ/4%2#5 (s-1) 
 N ค7อ �3%/%%4/Nคล5"2#5PNหล7อหล1��2#2ล2"N!7PอN/ล2(N2%R' t 
 N0 ค7อ �3%/%%4/Nคล5"2N#4P!!O% 

     e   ค7อ คN2ค�!1/#5PN'็%�2%�อ�ลอ�2#4#6!$##!�2!4 !5คN2'#0!2� 2.7182818 

�2�2!�2#�O2�!O% "O2�4�2#�2#5PN/ล2ค#6P��5/4!�อ�RอP�P#'�1!!1%!#1�25 ห#7อ   

�3%/%%4/Nคล5"2�0Nหล7ออ"9Nค#6P�ห%6P��อ��3%/%N#4P!!O% ห#7อ 

O#%คN2ล�Q%2!�2# �0R O 

ห2ลอ�2#4#6!$##!�2!4 �0R O 

ห#7อ 

%1P 
%ค7อ ค#6P��5/4!�อ�RอP�P#'�1!!1%!#1�25!5คN2N'็%21 2N/%(�(1%�1&คN2ค�!1/�2#2ล2" 

1

2

t T=
0

2

N
N =

1

20

0

2

TN
N e

−
=

1

2 2
T

e

−
=

1

2

ln 2
T


=

1

2

0.693
T


=
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�@1�1ว�วBนB��?0�Oว0�@1�C�ไอโ�โ!ป�?//?น�1?�.Cเ�O@1N@��@0 

O�#"์�0�5 P�N 5"!-24 #5PO(N#1�25O�!!2 Oล0!5ค#6P��5/4!'#0!2� 15 �1P/P!� N�O2R'Q%หลอ Nล7อ  �6P�
�0RหลN/5"%R'!2!2N/%!N2� N �อ�#N2��2" �2�%1Q% �0Q�ONค#7 Pอ�/1 '#4!2�#1�25 /1 #1�25#5P2N/%!N2� N �อ�
#N2��2" "O2�8 Q  !#/��&'#4!2�#1�25%Oอ" �022!2#"#0&8R O/N2 !5�2#อ8 !1%ห#7อ�2#ห!8%N/5"%�อ�Nล7อ R!N
20 /�Q%2N/%%1Q% �6P�หล1��2��2#/4%4��1" 15 �1P/P!� �0R!N!5RอP�P#'�1!!1%!#1�25 P�N 5"!-24 หล�Nหล7ออ"9NQ%
#N2��2"(9O'N/" 
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ห�้@1อ�!� 

1@0ล>เอC0� 

N!7Pอ� '8N! <�ล1&ห%O2O#�= �0�ล1&!2#5Pห%O2#อ�'� 23ห#1&Nล7อ�4��##!#5P!Oอ��2# Oล0N!7PอNล7อ� �4��##!#5P 2 ค#6P�
�5/4! '8N!�4��##!#5P 1 �02/N2� �2�%1Q% QหO(9OQ�O� '8N! <N�O229N�4��##!= 
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�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

�4��##!#5P 2 %5QN'็%�2#QหO(9OQ�OR OQ�Oค/2!#9ON�5P"/�1&ค#6P��5/4!�อ��อ�$2!8Oล0RอP�P#'�1!!1%!#1�25!N2� N Q%�2#
ค3%/�ห2อ2"8�อ�/1!"8P&#2� �2� 6� 3&##�์ Oล0/12 8#2�$#�5/4#"2 �2��2#R ONล7อ�24P�#5P!Oอ��2#ห2อ2"8 Oล0
RอP�P#'�1!!1%!#1�25#5P�0%3!2Q�Oห2อ2"8 �2�%1Q% (9 OQ�O�0R O%3(ล�2#/4Nค#20ห์'#4!2�RอP�P#'�1!!1%!#1�25�2�
หOอ�'ฏ4&1!4�2#!2ค3%/�ห2อ2"8�อ�/1!"8%1Q% N  

!F่/ Interactive 

2N/%O"& O2%&%  Nห!7อ%ห%O2#อ�'� 

2N/%O2 �2"2%�2#�์�3ลอ� 
1. '8N! <ค3"2!23ค1ญ= #5P� OลO/ �0O2 ��#อ&ค3"2!#5P�#0!8O%QหO(9OQ�Oห2ค3!อ&(N2%�2##3�4��##!
2. '8N! <N'O2ห!2"�4��##!= #5P� OลO/ �0O2 �N'O2ห!2"#5P(9OQ�O�0!Oอ�#3�4��##!QหOค#& N�7PอR'29N�2#!อ&

ค3"2!#O2"�4��##! Oล02#8'(ล�2##3�4��##!

� NลAอ�ว1!"B#?P!Oอ��21� 2/2ค 2�ว�/2อ20B � NลAอ���> RอP�P#!�1//1�!11�.?#?P
!Oอ��21Q�O/2อ20Bว1!"B 

ค 2"2/. 2ค1ญ �ล1 R!/�O2O1� 

�020N!O//�O2�อ 

N!> -!>  N.?0� 11020 

N!O2//20�อ��>��11/ 

!BN /N1>P/Q//N 

� N�APอR!/�O2
ค 2�ว�/2อ20B 
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2N/%O"& O2%ลN2� 
1. '8N!Nล7อ�/1!"8#5P!Oอ��2#%3!2ห2อ2"8
2. '8N!Nล7อ��%4 RอP�P#'�1!!1%!#1�25#5P!Oอ��2#Q�Oห2อ2"8/1!"8
3. '8N!QหO� N�7PอR'ห%O2ค3%/�ห2อ2"8/1!"8

!F่/ navigation 
1. '8N!#9'&O2%  �ล1&R'"1�ห%O2'� 

2. '8N!ล9�0#/��ล1& QหON#4P!Qห!N!1Q�O!N!O%
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�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ ค3"2!23ค1ญOล0N'O2ห!2"�4��##! 

#1Q�%5Q �Nอ%N#4P!#3�4��##! �0QหO(9OQ�OR O� '8N! <ค3"2!23ค1ญ= Oล0 <N'O2ห!2"�4��##!= �Nอ% 
N!7Pอ� #5P'8N!Rอคอ% <ค3"2!23ค1�= �0'#2���#อ&O2 ��Oอค/2! 1�%5Q  

คA @/.Aค?ญ 
�2#ห2อ2"8�อ�/1!"8P&#2�ห#7อ�2� 6� 3&##�์ O/"�2#Q�Oค/2!#9ON�5P"/�1&ค#6P��5/4!�อ�RอP�P#'�1!!1%!#1�25!5

/4$5�2#อ"N2�R#  
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N!7Pอ� #5P'8N!Rอคอ% <N'O2ห!2"= �0'#2���#อ&O2 ��Oอค/2! 1�%5Q 

เป้@ห/@0  
Q�Oค/2!#9ON�5P"/�1&ค#6P��5/4!�อ�$2!8Oล0RอP�P#'�1!!1%!#1�25 ห2อ2"8�อ�24P��อ� 3 �%4  
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�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ �1Q%!อ%#5P 1 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

หล1��2�#5P(9OQ�O##2&ค3"2!23ค1�Oล0N'O2ห!2"�อ��4��##!#5P 2 OลO/ �0N#4P!#3�4��##!#5P 2 !2!�1Q%!อ%#5P!5
�#อ&�Oอค/2!Oล0ล9�0##0&8!2!ล3 1& P "N#4P!!O% 27Pอ�0O2 ��#อ&�Oอค/2!/N2 <� Nล7อ�/1!"8#5P!Oอ��2###2&อ2"8= 
Oล0 N!7Pอ� Nล7อ�/1!"8อ1%Q อ1%ห%6P�OลO/ /1!"8%1Q%�02/N2� !52521%�1 N�% �#Oอ!!5�2#O2 ��#อ&�Oอค/2!อ$4&2"�N/�อ2"8
�อ�/1!"8%1Q% Oล0/4$5�2#/4Nค#20ห์N�7Pอห2อ2"8�2�RอP�P#'�1!!1%!#1�25  

!1/อ"N2�N�N% �#�5#5PNล7อ� �#0 9�R P%N22#์ 27Pอ�0O2 ��#อ&�Oอค/2!/N2 <R P%N22#์!5�5/4!อ"9NQ%�N/� 65 – 
250 ลO2%'?�Nอ% �2#ห2อ2"8R P%N22#์ 2N/%Qห�N�0Q�O/4$5�2#ห2อ2"8�อ�ห4% 9N�2R�#5Pอ"9N#อ& N �2� 6� 3&##�์�อ�
R P%N22#์ �2#N!#5"!!1/อ"N2�23ห#1&�2#ห2อ2"8 !Oอ�%3&2�2N/%�อ�ห4%!2(N2%�#0&/%�2##2��2" 2�N�7PอQหOR O2N/%
#5PR!N'%N'?้อ%22#อ7P% N Oล0อ"9NQ% 2�%0#5P�#Oอ!�0%3R'!#/�ห2'#4!2�RอP�P#'�1!!1%!#1�25= P "!5'8N! <�1Q%!อ%
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�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ �1Q%!อ%#5P 2 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7 Pอ�  <"1 R'= OลO/ 27 Pอ�0O2 �#9'/1!"8#5 P!Oอ��2###2&อ2"8#5 PNล7อ�R/O �#Oอ! 2�%0&##�8N!#5"!%3R'
/4Nค#20ห์ �#Oอ!�#อ&O2 ��1Q%!อ% <Nล7อ�RอP�P#'�1!!1%!#1�25#5P!Oอ��2#Q�Oห2อ2"8= P "!5ล9�0#�5QR'#5P�#อ&�อ��%4 
RอP�P#'�1!!1%!#1�25 N!7Pอ� OลO/ 27Pอ�0O2 ��#อ&�Oอค/2!#5PQหO�Oอ!9ลN�5P"/�1&RอP�P#'�1!!1%!#1�25%1Q% OลO/!5'8N!QหO
Nล7อ�/N2 <"7%"1%Nล7อ�= RอP�P#'%5Q ห#7อ <N'ล5P"%RอP�P#'=  

!1/อ"N2�N�N% �#�5#5PNล7อ� ค2#์&อ%-14 �0!5�#อ&QหO�Oอ!9ล/N2 <ค2#์&อ%-14 !5�2#2ล2"R'N'็% R%P!#N�%-14 
#5PN2"5"# P "!5ค#6P��5/4!'#0!2� 5,730 '? N!7Pอ24P�!5�5/4!!2" '#4!2��อ�ค2#์&อ%-14 �0ล ล�N#7Pอ" N Q%��0#5P
'#4!2�ค2#์&อ%-12 �0คNอ%�O2�ค�!1/  1�%1Q% N#222!2#"%3อ1!#22N/%#0ห/N2�ค2#์&อ%-12 �1& ค2#์&อ%-14 Q%�2�
24P�!5�5/4!!2ค3%/�ห2อ2"8�อ�24P�!5�5/4!Q%อ 5!#5P!5อ2"8R!NN�4% 50,000 '? R O= �2�%1Q% "O2(9OQ�O!1 24%Q� <N'ล5P"%
RอP�P#'= '8N!252O!�02/N2� OลO/�#อ&�Oอค/2!�0ห2"R' OลO/QหO(9OQ�ONล7อ�RอP�P#'�%4 Qห!N   
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1@0ล>เอC0� 

N!7Pอ�  <N'ล5P"%RอP�P#'= OลO/ 27Pอ�0Nคล5"#์�2#Nล7อ�RอP�P#'ห!  QหO(9OQ�ONล7อ�Qห!N P ""1�!5#9'�อ�24P��อ�
#5P!Oอ��2###2&อ2"8Nห!7อ%N 4! OลO/�0!5�#อ&O2 ��1Q%!อ% <Nล7อ�RอP�P#'�1!!1%!#1�25#5P!Oอ��2#Q�Oห2อ2"8= Oล0
ล9�0#�5QR'#5P�#อ&�อ��%4 RอP�P#'�1!!1%!#1�25Nห!7อ%N 4! Oล0N!7Pอ� Nล7อ�RอP�P#'Qห!NOลO/ 27Pอ�0O2 ��#อ&
�Oอค/2!#5PQหO�Oอ!9ลN�5P"/�1&RอP�P#'�1!!1%!#1�25%1Q% OลO/!5'8N!QหONล7อ�/N2 <"7%"1%Nล7อ�= RอP�P#'%5Q ห#7อ <N'ล5P"%
RอP�P#'= N�N%N 5"/�1% 
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1@0ล>เอC0� 

!1/อ"N2�N�N% �#�5#5PNล7อ� "9N#N%5"!-235 �0!5�#อ&QหO�Oอ!9ล/N2 <"9N#N%5"!-235 2ล2"R'N'็% !0�1P/-207 #5P
N2"5"#  O/"ค#6P��5/4!'#0!2� 704 ลO2%'? ห4%&2��%4 #5Pล6�ล�R'Q!O�7Q% 4%!5"9N#N%5"!N'็%อ�ค์'#0�อ& N#222!2#"%3
อ1!#22N/%#0ห/N2� "9N#N%5"!-235 Oล0 !0�1P/-207 #5Pอ"9NQ%ห4% !2ห2อ2"8�อ�ห4%#5P!5อ2"8#0ห/N2� 1 ลO2%'? "6� 4.5 
�1%ลO2%'? R O=  

 �2�%1Q% "O2(9OQ�O!1 24%Q� <"7%"1%Nล7อ�= '8N!25N�5"/�02/N2� OลO/�#อ&�Oอค/2!�0ห2"R' N'ล5P"%N'็% 2�
 2�%0&##�8�4Q%2N/%�อ�24P�#5P!Oอ��2###2&อ2"8 �ลNอ��12 8 Oล0�Oอค/2!Q%�#อ&/N2 <2N��4Q%2N/%�อ�ห4% 9N�2R�#อ& N 
�2� 6� 3&##�์�อ��#0 9�R P%N22#์ R'"1�หOอ�'�4&1!4�2#/4#"2022!#์%4/Nคล5"#์ N�7Pอห221 2N/%#0ห/N2�= OลO/Q%
�#อ&N'็%RอP�P#'#5PNล7อ� N�N% <"9N#N%5"!-235 �1& !0�1P/-207= �#Oอ!!5'8N! <"1 R'= QหO�  
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�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ �1Q%!อ%#5P 5 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7Pอ� '8N! <"1 R'= 27Pอ�0O2 �  2�หOอ�'�4&1!4�2#/4#"2022!#์%4/Nคล5"#์ #5P!5�12 8!2"6� OลO/!5'8N! <"1 R'= 
QหO� อ5� N!7Pอ� OลO/ �0N'็%�2#O2 � 2�หOอ�'�1&!4�2# O2%Q% OลO/!5'8N! <"1 R'= QหO� อ5�  



54 

�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ �1Q%!อ%#5P 6 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7Pอ� '8N! <"1 R'= อ5� 27Pอ�0O2 � 2�คอ!�4/N!อ#์P%O!&8Pค #5Pห%O2�อO2 �Rอคอ%อ5N!ล#5P!5N!ลN�O2!2 1 N!ล์ 
�2�%1Q% !5�#อ&O2 ��1Q%!อ%/N2 <�  9อ5N!ล์O�O�(ล�2#/4Nค#20ห์'#4!2�RอP�P#'�1!!1%!#1�25�2�หOอ�'�4&1!4�2#= 
�#Oอ!ล9�0#�5QR'#5PRอคอ%อ5N!ล 
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1@0ล>เอC0� 

N!7Pอ� #5P#9'อ5N!ล์OลO/ 27Pอ�0O2 �#2"�2%(ล�2�หOอ�'�4&1!4�2#/ #0&8/N2 !5RอP�P#'�1!!1%!#1�25#5P!Oอ��2#
##2&'#4!2�อ"9NN#N2R# �#Oอ!!5'8N!QหO <ค3%/�ห2อ2"8�อ�/1!"8= "�!1/อ"N2� �#�5ห4% 9N�2R� #5Pอ"9NQ%�1Q%N 5"/�1&�2�
 6� 3&##�์�#0 9�R P%N22#์ N!7Pอ#0&8QหOQ�ORอP�P#'�1!!1%!#1�25 "9N#N%5"!-235 Q%�2#ห2อ2"8 อ5N!ล#2"�2%(ล�0
#2"�2%/N2 �&'#4!2�!0�1P/-207  3.48 1025  อ0!อ! '#4!2�"9N#N%5"!-235  3.09 1025 อ0!อ!  
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1@0ล>เอC0� 

N!7Pอ� '8N! <ค3%/�ห2อ2"8/1!"8= OลO/ 27Pอ�0O2 �ห%O22!�2##5PQ�OQ%�2#ค3%/� P "ห%O2O#� �0O2 ��2#
�1 #9'2!�2# P "#2��/2!7อ !5�2#O2 �#2"�2%(ล�2�หOอ�'�4&1!4�2#"6�'#4!2�RอP�P#'#5P!#/�/1 R O P "!5'8N! 
<"1 R'= QหO�  N�7PอR'29Nห%O2�2#ค3%/�  
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�B��11/!CN 2 �2#ห2อ2"8�อ�/1!"8P&#2�Oล0�2� 6� 3&##�์ �1Q%!อ%#5P 9 2"2%�2#�์�3ลอ� 

1@0ล>เอC0� 

N!7Pอ� '8N! <"1 R'= OลO/ 27Pอ�0O2 �ห%O22!�2##5P!5�Nอ�/N2�25�2/QหON!4! Oล0!5'8N!QหO!#/�ค3!อ& �#Oอ!!5
�#อ&�Oอค/2!QหO'�4&1!4 <ค3%/� �#อ�(ล�2#ค3%/�N'็%#0%4"! 2 !3Oห%N� Oล0!#/�ค3!อ&= Oล0N!7Pอ� !#/�
ค3!อ& 27Pอ�0#0&8/N2"9�ห#7อ(4  "O2(4  �0R!NO2 �21�ล1�1�์(4 O!N�0O2 ��#อ&�Oอค/2!QหO�3ล1�Q�Oล0 

O%0O%/#2� N�N% <ลอ� 9Qห!N=  "O2Q2N!1/Nล�"9� 27Pอ�0O2 �Rอคอ%"9��#Oอ!�Oอค/2!#5P�7P%�! <N�O2Q�R O"9�!Oอ� N"5P"!
!2�= �#Oอ!'8N! <"1 R'= N�7PอR'ห%O2#5Pค3%/�อ2"8�อ�/1!"8 
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1@0ล>เอC0� 

Q%ห%O2ค3%/�อ2"8�อ�/1!"8 �0คลO2"�1&ห%O2�Nอ%ห%O2%5Q ค7อ 27Pอ�0O2 �ห%O22!�2##5P!5�Nอ�/N2�25�2/QหON!4! 
Oล0!5'8N!QหO!#/�ค3!อ& �#Oอ!!5�#อ&�Oอค/2!QหO'�4&1!4 <ค3%/� �#อ�(ล�2#ค3%/�N'็%#0%4"! 2 !3Oห%N� Oล0
!#/�ค3!อ&= Oล0N!7Pอ� !#/�ค3!อ& 27Pอ�0#0&8/N2"9�ห#7อ(4  "O2(4  �0R!NO2 �21�ล1�1�์(4 O!N�0O2 ��#อ&
�Oอค/2!QหO�3ล1�Q�Oล0O%0O%/#2� N�N% <ลอ� 9Qห!N=  "O2Q2N!1/Nล�"9� 27Pอ�0O2 �Rอคอ%"9��#Oอ!�Oอค/2!#5P�7P%�! 
<N�O2Q�Oล0ค3%/�R O"9�!Oอ� N�N�!2�= �#Oอ!'8N! <R'ห2อ2"8�อ�/1!"8อ7P%อ5�= N�7PอR'N#4P!!O% Nล7อ�/1!"8#5P!Oอ��2#ห2อ2"8
Qห!N  
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1@0ล>เอC0� 

N!7Pอ� '8N! <ห2อ2"8�อ�/1!"8อ7P%= 27Pอ�0�ล1&!2ห%O2O#� QหO(9OQ�OR O <� Nล7อ�/1!"8#5P!Oอ��2###2&อ2"8= อ5�#อ& 
P "/1!"8#5PR Oค3%/�ห2อ2"8R'OลO/ �0!5Nค#7Pอ�ห!2""9�อ"9N O2%ห%O2 R!N22!2#"Nล7อ�R Oอ5�  
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1@0ล>เอC0� 

�2�%1Q% �1Q%!อ%!N2� N �0/%�Q3N 4! �%�#0#1P� (9OQ�Oห2"8/1!"8!N2� N R O 3 �%4  Q%ห%O228 #O2"27Pอ�0O2 �'8N! 
<2#8'(ล�2##3�4��##!= N!7Pอ� OลO/ �0R'ห%O22#8'(ล�2##3�4��##! 
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1@0ล>เอC0� 

#5Pห%O22#8'(ล�2##3�4��##!#5P 2 �0!5�Oอค/2!O�O�QหO(9OQ�OR O <� Oล0ล2�ค3Q%�#อ&Nหล7อ�R'/2�Q%�Nอ�/N2�
#5PN/O%R/OQ%�Oอค/2!2#8'(ล�2##3�4��##! O2%ลN2�QหO"9�!Oอ�= P "(9OQ�O!Oอ�ล2�ค3R'N!4!Q%�Nอ�/N2�QหON!O!#8��Nอ�#5P!5
�Nอ% �6�22!2#"� '8N! <!#/�ค3!อ&= R O �6P�"O2!52N/%ค3#5P/2�Q%�Nอ�/N2�R!N"9�!Oอ� หล1��2�� !#/�ค3!อ& 27Pอ�0
O2 ��Oอค/2! <�"2"2!R O 5 O!N&2�ค3"1�ล�R!N"9� ลอ�ค4  9Qห!N OลO/ลอ�อ5�ค#1Q�=   

O!N"O2/2�ค3"9�!Oอ�#8��Nอ�/N2� 27Pอ�0O2 �Nค#7Pอ�ห!2""9� �#Oอ!�Oอค/2! <"อ N"5P"! #3ค/2!N�O2Q�N%7Qอห2
Q%�4��##!R O 5!2� != #1Q�%5Q "O2/2�ค3R!N"9�!Oอ�#8��Nอ�/N2� 2 ค#1Q� 27Pอ�0N�ล"QหO !1/อ"N2��#�5�2#2#8'(ล�2##3
�4��##! Oล0 �2#O2 �(ล20#Oอ%�ล1&  1�#9' O2%ลN2� 
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1@0ล>เอC0� 

#5Pห%O22#8'(ล�2##3�4��##!#5P 2 หล1��2�!#/�ค3!อ&R O(ล"9�!Oอ�OลO/ 27Pอ�0O2 �'8N! <�&�4��##!= �6P�
N!7Pอ� OลO/ �0�ล1&ห%O2O#�  
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