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�AP12�6"5!1B�)0@�16   )/6/>�*6-5*�5�1>� 

/>�*6N��/ค�4   />�*6N��&5�-B� ��4/>0/�++)062�+์ 
 

/)/��?P 1 �O1)C-�5P/R# 

  

1. +/52O-4�AP1/-5�2C�+ 
 +/52/-5�2C�+ : 25590221101427 

 (616R�* : /-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2์ 

 (61615��,1 : Bachelor of Engineering Program in Mechatronics Engineering 

 

2. �AP1#+>��6O-426�6/>�6  

 �AP1N�O) (R�*) : />0/�++)062�+"5��>� (/>0/�++)N)��6�+1!>�2์) 
 �AP1*N1 (R�*)  : /0.". (/>0/�++)N)��6�+1!>�2์) 
 �AP1N�O) (15��,1) : Bachelor of Engineering (Mechatronics Engineering) 

 �AP1*N1 (15��,1)  : B.Eng. (Mechatronics Engineering) 

 

3. />�6N1�  

 R)N)? 
 

4. � 6!/!/!N/*�>��?PN+?*!�-1�/-5�2C�+ 

 R)N!O1*�/N6 148 /!N/*�>� 

 

5. +C#O""�1�/-5�2C�+ 

 5.1 +C#O"" 

  /-5�2C�++4�5"#+>��6�+? 4 #? 



 

)ค1.2 TSU 2 

 5.2 #+4N(��1�/-5�2C�+  

  ÿ  /-5�2C�+#+>��6�+?�6�/>�6�6+ 

  ÿ  /-5�2C�+#+>��6�+?�6�/>�6�?& 

  ÿ  /-5�2C�+#+>��6�+?#�>"5�>�6+ 
  ÿ  /-5�2C�+"5��>�0@�16 
 5.3 (616�?PQ�O  
  ÿ (616R�*  
  ÿ (616�N6�#+4N�0(616 ..........................  
  ÿ (616R�* O-4(616�N6�#+4N�0(616.................................... 
 5.4 �6++5"N�O60@�16  

  ÿ +5"N�&64!>2>�R�* 

  ÿ +5"N�&64!>2>��N6��6�> 
  ÿ +5"�5Q�!>2>�R�*O-4!>2>��N6��6�> 
 5.5 ค/6)+N/))A1�5"2�6"5!1AP!  

  ÿ N#O!/-5�2C�+�1�2�6"5!P�*N�&64 �?P�5��6+N+?*!�6+21!P�*�+� 
  ÿ N#O!/-5�2C�++N/)�5"2�6"5!1AP! 

   �AP12�6"5!  ………………………………….   #+4N�0 ……………… 

   +C#O""�1��6++N/))A1 

   ÿ +N/))A1�5! P�*)/6/>�*6-5*�5�1>�N#O!$COQ/O#+>��6 
   ÿ +N/))A1�5! P�*$CO0@�16R�O+5"#+>��6�6� 2 2�6"5! 

 5.6 �6+Q/O#+>��6O�N$CO2 6N+O��6+0@�16  

  �+�?/-5�2C�+N�&64�1�2�6"5! 

  ø Q/O#+>��6N&?*�26�6/>�6N�?*/ 

  ø Q/O#+>��6)6��/N6/!@P�26�6/>�6 
   ��4�?PN#O!$CO+5"$>��1"/-5�.......................................................  
   ��4�?P+N/)+5"$>��1"........................................................  
  �+�?/-5�2C�++N/)�5"2�6"5!1AP! 

  ø /-5�2C�+#+>��6�CN (Double Degree) 
  ø /-5�2C�+#+>��6+N/) (Joint Degree) 
 

 

 

 

 

 

 

 
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6. 2�6!(6&�1�/-5�2C�+O-4�6+&>�6+�61!B)5�>/N/O!�1"/-5�2C�+ 

 6.1 /-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2์ /-5�2C�+#+5"#+B� &.0. 
2565 #+5"#+B��6�/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2์ /-5�2C�+Q/)N
&.0. 2559 

 6.2 R�O+5"�/6)N/O!�1"�6�2(6/>�6�6+ Q!�6+#+4�B)2)5*/>26)5� �+5Q��?P 1/2564 

  N)AP1/5!�?P 12 �5!*6*! 2564 

 6.3 R�O+5"1!B)5�>�6�2(6)/6/>�*6-5*�5�1>� Q!�6+#+4�B)�+5Q��?P 11/2564 

  N)AP1/5!�?P 4  5!/6�) 2564 

 6.4 N#>�21!(6�N+?*!�?P 1 #?�6+0@�16 2565 N#O!�O!R# 

 

7. ค/6)&+O1)Q!�6+N$*O&+N/-5�2C�+�?P)?คB�(6&O-4)6�+�6! 

 /-5�2C�+)?�/6)&+O1)Q!�6+N$*O&+N�B�(6&O-4)6�+�6!�6)�+1")6�+�6!�B�/B�>
+4�5"1B�)0@�16O/N��6�> &.0. 2552 O-4)6�+�6!�B�/B�>+4�5"#+>��6�+? 26�6/>�6/>0/�++062�+์ 
&.0. 2552 Q!#?�6+0@�16 2567 

 

8. 16�?&�?P26)6+�#+4�1"16�?&R�O/-5�2 6N+O��6+0@�16  

 8.1 />0/�+Q!(6�+5� (6�N1��!O-4+5�/>26/�>� 

 8.2 />0/�+11�O""�?PQ�ON��P!P-*?�O6!/>0/�++)R''O6/+A1N)��6�+1!>�2์ N�N! +4""R''O6� 6-5� 
+4""�/"�B)15�P!)5�>O-4 /BN!*!�์ *6!*!�์R''O6 O-41AP! N 

 8.3 !5�/>�6�6+ !5�/>�5*Q!26�6/>�6/>0/�++)N)��6�+1!>�2์ O-426�61AP! N �?P)?&AQ!�6!/>�6�6+
Q�-ON�?*��5! 

 8.4 $CO#+4�1"�6+ O-416�?&1>2+4�?PN�?P*/�O1��5"26�6�6��O6!/>0/�++)R''O6N)��6�+1!>�2์ 
 8.5 �?P#+@�16�O6!/>0/�++)R''O6/+A1N)��6�+1!>�2์ 
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9. �AP1 !6)2�B- � 6O/!N� O-4คB�/B�>�1�16�6+*์$CO+5"$>��1"/-5�2C�+ 

- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 

1 !6* /5�  �C�>� 16�6+*์ /0.�. 
/0.). 
/0.". 
(N�?*+�>!>*)15!�5" 2) 

/>0/�++)R''O6 

/>0/�++)R''O6 

/>0/�++)R''O6 

)/6/>�*6-5*N��P!P-*?2B+!6+? 
)/6/>�*6-5*N��P!P-*?2B+!6+? 
)/6/>�*6-5*N��P!P-*?2B+!6+? 

2562 

2553 

2550 

2 !6*�O6*  "5��>05��>N 16�6+*์ #+.�. 
/0.). 
/0.". 

/>0/�++)R''O6 

/>0/�++)R''O6 

/>0/�++)R''O6 

)/6/>�*6-5*2��-6!�+>!�+์ 
)/6/>�*6-5*2��-6!�+>!�+์ 
)/6/>�*6-5*2��-6!�+>!�+์ 

2559 

2552 

2550 

3 !6*N+>�/B�>  �CN)A1� $CO�N/*062�+6�6+*์ /0.�. 
/0.). 
/0.". 

N)��6�+1!>�2์ 

N)��6�+1!>�2์ 

/>0/�++)�1)&>/N�1+์ 

2�6"5!N��P!P-*?O/N�N1N�?* 

2�6"5!N��P!P-*?O/N�N1N�?* 

)/6/>�*6-5*0+?#�B) 

2548 

2543 

2540 

4 !6�26/ 6+�>&*์  2>� >+5�1์ 16�6+*์ /0.). 
/0.". 

/>0/�++)R''O6 

/>0/�++)R''O6 

)/6/>�*6-5*2��-6!�+>!�+์ 
)/6/>�*6-5*2��-6!�+>!�+์ 

2559 

2555 

5 !6*!5!�&5! ์  !(5�+6!5!�!์ 16�6+*์ #+.�. 
/0.). 
/0.". 

N��P!P-*?&-5��6! 

/>0/�++)N�+AP1��- 

/>0/�++)N�+AP1��- 

)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+? 
)/6/>�*6-5*2��-6!�+>!�+์ 
).2��-6!�+>!�+์ 

2549 

2539 

2537 
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10. 2�6!�?P�5��6+N+?*!�6+21!  
)/6/>�*6-5*�5�1>� />�*6N��&5�-B� 
!1��6�!?Q *5��5��6+N+?*!�6+21!�?P/!N/*�6!/2�6"5!1AP! �A1 2�6!#+4�1"�6+%@��6!/+A1 

2/�>�0@�16 
 

11. 2�6!�6+�์(6*!1�/+A1�6+&5�!6�?P� 6N#็!�O1�! 6)6&>�6+�6Q!�6+/6�O$!/-5�2C�+ 

11.1 2�6!�6+�์/+A1�6+&5�!6�6�N0+1��>� 

 (1) �6+�1"2!1�!P*"6*O-4*B� 062�+์�6�> 20 #? (&.0. 2561 - 2580) 
!P*"6*O-4*B� 062�+์�6�> 6 #+4�6+ ค/6)N�?P*/�O1��5"/-5�2C�+ 

ÿ 1. *B� 062�+์�O6!�/6))5P!��  

ÿ 2. *B� 062�+์�O6!�6+2+O6��/6)26)6+�Q!�6+
O�N��5! 

#+4N�O!*B� 062�+์ �6+N�1�+2+O6�)C-คN6  
#+4N�O!*N1*N�1�+15�+>*4 ! 6N�คP!P-*?O-4
!/5��++))6#+4*B��์Q�OQ!�6+&5�!6 

- /-5�2C�+/>0/�++)N)��6�+1!>�2์ R�ON!O!Q!�6+
2+O6�!/5��++)�?PN/)642)N&AP1)6#+4*B��์Q�O�5"�6+
� 6�6+N�1�+2)5*Q/)N P�*Q�ON��P!P-*?�N6� N �?P)?
�/6)O)N!* 62C� N�O6)6�N/*Q!�6+� 6�6! P�*Q/O
�/6)2 6�5��5"�/6)#-1�(5*�N1$CO"+>P(� 
2>P�O/�-O1) O-4N#O!�6+Q�O�+5&*6�+Q/O�BO)�N6�?P2B� 
P�*Q!/-5�2C�+�4)?/>�6�?PN�?P*/�O1��5"N�1�+15�+>*4 
(Smart Farm /+A1 Intelligent Farm) N�N!+4""
�>�>�5-O-4R)P�+�1!P�+-N-1+์ N�!N�1+์O-4
�+6!2�>/N�1+์ !/5��++)�O6!+4""�/"�B)15�P!)5�>
O-4/BN!*!�์ O-4+6*/>�6P�+��6!/>0/�++)N)��6
�+1!>�2์ P�*Q!�6+N+?*!�6+21!Q!+6*/>�6N/-N6!?Q
�4Q�O�B)�!N#O!�6!Q!�6+N+?*!+CO 

ÿ 3. *B� 062�+์�6+&5�!6O-4N2+>)2+O6�05�*(6&
�! 

#+4N�O!*B� 062�+์ 2+O6�2(6&O/�-O1)�?PN1AQ1�N1
�6+&5�!6O-4N2+>)2+O6�05�*(6&�+5&*6�+)!B1*์
#+4N�O!*N1*�6+2+O6�ค/6)1*CN�?)?2B��1�ค+1"ค+5/
R�* 

- /-5�2C�+/>0�++)N)��6�+1!>�2์)?N#O6/)6*Q!�6+
&5�!6O-4N2+>)2+O6�05�*(6&� 6-5��!+N/)�5"�B)�!

 

 
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!P*"6*O-4*B� 062�+์�6�> 6 #+4�6+ ค/6)N�?P*/�O1��5"/-5�2C�+ 

/+A11B�26/�++)N&AP1Q/ON�>�1��์�/6)+CO �-1��!
�5�14N&AP12N�N2+>)Q/ON�>��6+N#O!$CO#+4�1"�6+O-4
�6+2+O6�!/5��++) 2N�N2+>)N0+1��>��6!+6� �@P��4
! 6R#2CN�6+&5�!6�6+2+O6��/6)1*CN�?)?2B�Q!
�+1"�+5/ 

ÿ 4. *B� 062�+์�O6!�6+2+O6�P1�62�/6)N2)1
(6�O-4N�N6N�?*)�5!�6�25��)  

 

ÿ 5. *B� 062�+์�O6!�6+2+O6��6+N�>"P�"!
�B�(6&�?/>��?PN#O!)>�+�5"2>P�O/�-O1) 

 

ÿ 6. *B� 062�+์�O6!�6+#+5"2)�B-O-4&5�!6
+4""�6+"+>/6+�5��6+(6�+5�  

 

 

 (2) �6+�1"2!1�!P*"6*�6+&5�!6� 6-5�ค!�1�#+4N�0  
!P*"6*�6+&5�!6� 6-5�ค!�1�#+4N�0  

ÿ 1. 1B�26/�++)*6!*!�์2)5*Q/)N �6+N+?*!�6+21!Q!/-5�2C�+)?�6+&5�!6� 6-5��!Q/O
)?�/6)+CO�O6!1B�26/�++)*6!*!�์2)5*Q/)N P�*!>2>�
�1�/-5�2C�+�4�O1�)?�/6)+CO�/6)N�O6Q�Q!N+AP1� 
N�+AP1��5�+�-R''O6 1>N-O��+1!>�2์� 6-5� +4""
�/"�B) +4""�5"N�-AP1!R''O6 O-4+4""+�R''O6 �@P�
N#O!�6+�1"2!1��6+&5�!6� 6-5��!Q!�O6!
1B�26/�++)*6!*!�์2)5*Q/)N N�N! *6!*!�์R''O6 
+�R''O6 +�R'�/6)N+O/2C� N#O!�O! 

ÿ 2. 1B�26/�++)1>N-O��+1!>�2์15��+>*4  

ÿ 3. 1B�26/�++)N�1�+O-4N��P!P-*?�?/(6&  

ÿ 4. 1B�26/�++)�6+O#++C#16/6+  

ÿ 5. /BN!*!�์N&AP11B�26/�++) /-5�2C�+)BN�N!O!�6+$->�� 6-5��!�?P)?�/6)+CO
�/6)26)6+� O-4�5�14&AQ!�6!�6��O6!/>0/�++)
N)��6�+1!>�2์ N&AP12+O6�!/5�/�++)�O6!+4""
�/"�B)15�P!)5�O-4/BN!*!�์N&AP1N�O6R#�N/*N/-A1(6�
�B)�B)/+A11B�26/�++)(6*Q!#+4N�0 2N�N2+>)Q/O

 

 
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!P*"6*�6+&5�!6� 6-5�ค!�1�#+4N�0  

(6�1B�26/�++)N/-N6!5Q!26)6+�#+5"N#-?P*!
�+4"/!�6+$->�N&AP1N&>P)$-$->� 

ÿ 6. 1B�26/�++)�6+">!O-4P-�>2�>�2์  

ÿ 7. 1B�26/�++)N�AQ1N&->��?/(6&O-4N�)?�?/(6&  

ÿ 8. 1B�26/�++)�>�>�5-  

ÿ 9. �-BN)$CO2C�16*B  

ÿ 10. soft skill /-5�2C�+/>0/�++)N)��6�+1!>�2์)?�+4"/!�6+
N+?*!�6+21!O-4-�)A1#�>"5�>�+>� N&AP1&5�!6
� 6-5��!Q/ON�>��5�14�?P� 6N#O!Q!�6+N+?*!+COQ!
0�/++1�?P 21 (21st Century Skills) �@P�
#+4�1"�O/*�5�14�6+N+?*!+COO-4!/5��++) �5�14
26+2!N�0 2AP1 N��P!P-*? O-4�5�14�?/>�O-416�?& 
�-1��!2N�N2+>)�5�14�6+N+?*!+CO�-1��?/>� P�*
/-5�2C�+R�O�5��>��++)N&AP1%@��5�14�O6!�N6� N 
+/)�@��6+�>�/>N�+64/์1*N6�2+O6�2++�์N&AP1&5�!6
!/5��++)25��) O-4�6+2+O6�$CO#+4�1"�6+ 

 

 (3) �6+�1"N#O6/)6*�6+&5�!6�?P*5P�*A!�1�1�ค์�6+2/#+4�6�6�> SDGs 

  /-5�2C�+/>0/�++)N)��6�+1!>�2์26)6+��1"2!1��6+&5�!6�?P*5P�*A!�1� SDCs �6)
N#O6/)6*�5�!?Q 

  N#O6/)6*�?P 4 2+O6�/-5�#+4�5!/N6�B��!)?�6+0@�16�?P)?�B�(6& 1*N6��+1"�-B)O-4
N�N6N�?*) O-42!5"2!B!P1�62Q!�6+N+?*!+CO �-1��?/>� 

  N#O6/)6*�?P 8 2N�N2+>)�6+N�>"P��6�N0+1��>��?P�N1N!AP1� �+1"�-B) O-4*5P�*A! �6+�O6�
�6!N�O)�?PO-4)?$->�(6& O-4�6+)?�6!�?P2)�/+ 2 6/+5"�B��! 

  N#O6/)6*�?P 9 2+O6�P�+�2+O6�&AQ!�6!�?P�/6)�!�6! 2N�N2+>) �6+&5�!61B�26/�++)�?P
�+1"�-B)O-4*5P�*A! O-42N�N2+>) !/5��++) 

11.2 2�6!�6+�์/+A1�6+&5�!6�6�25�ค)O-4/5�! ++) 

 #+4N�0R�*� 6-5�N�O62CN#+4N�0$CO2C�16*BN�N!N�?*/�5"#+4N�0�?PN�+>�O-O//-6*#+4N�0 
N!AP1��6��6+N&>P)�@Q!�1�� 6!/!#+4�6�+�1�#+4N�0R�*)?15�+6�?P-�-�Q!�N/� &.0. 2549 - 2565 O-4
�41*CNQ!+4�5"1>P)�5/�?P� 6!/!#+4)6� 67 -O6!�! Q!#? &.0. 2565 (6*/-5��6�!5Q! � 6!/!#+4�6�+
�4N+>P)-�-� N!AP1��6�15�+6�6+N�>��?P-�-� O-4�!R�*)?16*B*A!*6/�@Q! 2N�$-Q/OP�+�2+O6��1�#+4�6�+

 
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N#-?P*!O#-�R# �@�� 6N#O!�?P�O1�)?�6+�CO-�-BN)$CO2C�16*B)6��@Q! #+4�1"�5"�6+N�+>�N�>"P��6�N0+1��>�
�1�#+4N�0 � 6Q/O�/6)�O1��6+O+��6!2C��@Q! �@�R)N21��-O1��5"P�+�2+O6�#+4�6�+�1�#+4N�0R�*  

)?$-Q/O#+4N�0R�*N�>�2(6/4�6�O�-!O+��6! P�*#ั�/6�6+�6�O�-!O+��6!�4+B!O+�Q!�-BN) B+�>�
�?PQ�OO+��6!/!5� N�N! �6+�N12+O6� O-4�-BN) B+�>��?P�O1��6+�5�14N�&64 N�N! *6!*!�์ 1>N-O��+1!>�2์ 
/+A1P+�O+)O-4(5��6�6+ P�*#+4N�0R�*)?O+��6!�5�142C��?P)?/B�>�6+0@�16+4�5"1B�)0@�16�@Q!R# Q!
�-BN)26�6/>�625��)062�+์O-4)!B1*062�+์ )?25�2N/!)6��/N6�-BN )26�6/>�6/>�*6062�+์O-4
/>0/�++)062�+์ �/6)R)N2)�B-�5!!?Q � 6Q/O1B�26/�++)*6!*!�์ O-4N�+AP1�Q�OR''O6O-41>N-O��+1!>�2์ 
�@P�N#O!1B�26/�++)2N�11�/-5��1�R�*�O1�N$�>��5"�O1� 6�5�Q!�6+N�>"P� �6��/6)*A�/*BN!Q!�6+
#+5"N#-?P*!N�>�P�+�2+O6� O-4� 6-5��4#+42"#ั�/6�6�O�-!O+��6!1*N6�+B!O+� �6��6+$->�"5��>�
�?PR)N21��-O1��5"�/6)�O1��6+�1�(6� B+�>� �@P�O+��6!26*/>�*6062�+์O-4/>0/�++)062�+์)?N&?*�
+O1*-4 18 �1�O+��6!/B�>�6+0@�16+4�5"#+>��6�+?�5Q�/)� �6��6+N#-?P*!O#-��1�P�+�2+O6�
#+4�6�+O-4�6+�6�O�-!O+��6!Q!(6�1B�26/�++) �O/*N/�B$-!?Q(6�1B�26/�++)R�O! 6+4""
�/"�B)15�P!)5�>O-4/BN!*!�์N&AP1��O�!�6+�6�O�-!O+��6!O-4N&>P)$-$->� �5�!5Q!� 6N#O!�O1�&5�!6
/-5�2C�+ N&AP1$->�"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2์ �?P)?�B� ++) �+>* ++) �/6)+5"$>��1" 
O-4)?�B�-5�1�4�?P)?�/6)+1"+CO&AQ!�6!�6�/>0/�++)062�+์ O-4/>�*6062�+์ O-426)6+�#+4*B��์Q�O
�/6)+COQ!�6+#+4�1"/>�6�?&/>0/�++)N)��6�+1!>�2์ )?�/6)+COQ!26�6/>0/�++)N)��6�+1!>�2์ O-4
26)6+�"C+�6�6+ �5Q�(6��,1�?O-4#�>"5�> N&AP1N&>P)05�*(6&Q!�6+� 6�6! O-426)6+��N1*1�2CN�6+
/>�5* 2+O6�!/5��++) O-4�6+0@�16Q!�5Q!2C��N1R# )?�/6)+COO-4�5�14N&AP1#+4�1"16�?&1>2+4 O-4N#O!
$CO#+4�1"�6+ O-4)?�++*6"++��6�/>�6�?& O-4)?�/6)+5"$>��1"Q!�6!4$CO#+4�1"/>�6�?& +/)�@�
N�O6Q��@�"+>"��6�25��)�1�/>�6�?&/>0/�++)Q!O�N-426�6�5Q�O�N1�?��!�@�#ั��B"5! 

 

12. $-�+4�"�6��O1 11.1 O-4 11.2 �N1�6+&5�!6/-5�2C�+O-4ค/6)N�?P*/�O1��5"&5! �>��1�
2�6"5! 

12.1 $-�+4�"�N1�6+&5�!6/-5�2C�+  

  ��4/>0/�++)062�+์ R�O� 6N!>!�6+&5�!6/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6
/>0/�++)N)��6�+1!>�2์ N&AP12!1��1"�N1�/6)�O1��6+"B�-6�+�O6!!?Q�1�#+4N�0 �@P�+4""
1B�26/�++)(6*Q!#+4N�0 )?�6+N�>"P�1*N6�+/�N+O/ !5"R�O/N6N#O!2N/!2 6�5�Q!�6+&5�!6O-42+O6�
+6*R�O/-5�Q/O�5"#+4N�0 #+4�1"�5"�/6)�O6//!O6�6��O6!N��P!P-*?�N6� N � 6Q/O(6�1B�26/�++)
O-4(6�"+>�6+�N6� N )?�/6)�O1��6+�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์)6��@Q! N&AP1N&>P)� 6-5��6+
$->�O-4#+42>� >(6&�6+$->�Q/O2C��@Q! O-4-��O!�B!�O6!O+��6!-� +/)�@�N�+AP1�)A1N�+AP1�Q�O15�P!)5�>     
�N6� N �?P�4�N/*1 6!/*�/6)24�/�O-4�CO-$CO2C�16*B�?P)?� 6!/!)6��@Q! 

  /-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2์ 26)6+��1"2!1�
�/6)�O1��6+/>0/�+N)��6�+1!>�2์�1�&AQ!�?P(6�Q�O �@P�)?1B�26/�++)/-6*#+4N(� N�N! 1B�26/�++)
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16/6+ 1B�26/�++)R)O15� 1B�26/�++)*6� 1B�26/�++)#6-์) O-41B�26/�++)16/6+25�/์ N#O!�O!   
�?P)?�/6)� 6N#O!�O1�&5�!6R#2CN+4""�6+$->�15�P!)5�>�?P� 6�6!+N/)�5"/BN!*!�์ +/)�@�(6�N�1�+�++)
O-4/>26/�>��!6��-6�O-4N-O� (SME) �5�!5Q!/>0/�+N)��6�+1!>�2์ �@�)?�/6)� 6N#O!�N1�6+&5�!6
1B�26/�++)�N6� N Q!&AQ!�?P(6�Q�O 

12.2 ค/6)N�?P*/�O1��5"&5! �>��1�2�6"5! 

 �6+�1"!P*"6*�-*B� ์�1�)/6/>�*6-5*  P�*)/6/>�*6-5*�5�1>�)BN �2CN �6+N#O! 
<)/6/>�*6-5*!/5��++)25��)= P�*)/6/>�*6-5*)?&5! �>�/-5� �5�!?Q 

 1. &5�!6� 6-5��!Q!�6+�5"N�-AP1!�6+&5�!6#+4N�0 P�*N!O!�6+2+O6�2)++�!4�6+&5�!6
!/5��++)25��) O-4�6+N#O!$CO#+4�1"�6+ 

 2. />�5*N&AP1�6+&5�!62CNN��P!P-*?O-4!/5��++)�?P�1"P��*์�6+&5�!6N0+1��>� 25��) O-4
�6+N&>P)�?��/6)26)6+�Q!�6+O�N��5!�1�#+4N�0 

 3. "+>�6+/>�6�6+O-4�N6*�1��/6)+CO N��P!P-*? O-4!/5��++)N&AP1�6+&5�!6N�>�&AQ!�?P 
 4. &5�!6!/5��++)25��)"!�6!0>-#4 /5�! ++) /+A1(C)>#ั��6�O1��>P! N&AP1�6+� 6!B" 6+B�

0>-#4/5�! ++) O-4*�+4�5"�B�(6&�?/>�Q!�B)�! 

 N&AP1�1"2!1�O-42N�N2+>)&5! �>��5��-N6/ ��4/>0/�++)062�+์�@�R�O� 6/-5�2C�+/>0/�++)
N)��6�+1!>�2์ �@P�N#O!/-5�2C�+#+5"#+B� P�*)BN�N!O!�6+$->�"5��>��?P)?�/6)+CO�/6)26)6+�Q!�O6!�6+
11�O""+4""R''O6O-4�6+#O1��5! O-4+4""�/"�B)15�P!)5�>O-4/BN!*!�์ P�*)BN�N!O!�6+N#O!!/5��+
�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ N&AP1! 6!/5��++)N/-N6!5Q!)6Q�O2 6/+5"(6��B)�! />26/�>��B)�! 
�-1��!(6�1B�26/�++) !1��6�!5Q!O-O//-5�2C�+/>0/�++)N)��6�+1!>�2์*5�)BN�N!O!Q/O"5��>�)?
�5�14�6+N#O!$CO#+4�1"�6+ �@P��5Q��6+2+O6�!/5��++)O-4�6+N#O!$CO#+4�1"�6+N#O!�6+�1"!P*"6*
�-*B� ์�?P2 6�5��1�)/6/>�*6-5* +/)�@�/-5�2C�+/>0/�++)N)��6�+1!>�2์*5�R�O)BN�N!O!�6+� 6�6!/>�5*Q!
-5�1�4N�+A1�N6*�5"/-6*(6�2N/!�5Q�(6�+5�O-4(6�N1��! �@P�$-�6!/>�5*26)6+�"+>�6+/>�6�6+O-4
�N6*�1��/6)+CO N��P!P-*? O-4!/5��++)N&AP1�6+&5�!6N�>�&AQ!�?PR�O 

 

13. ค/6)25)&5! ์�5"/-5�2C�+1AP!�?PN#>�21!Q!ค�4/(6ค/>�61AP!�1�)/6/>�*6-5*  
 13.1 �-BN)/>�6/�+4"/!/>�6Q!/-5�2C�+!?Q�?PN#>�21!P�*ค�4/26�6/>�6//-5�2C�+1AP!  

ÿ /)/�/>�60@�16�5P/R# 
ÿ /)/�/>�6N�&64 

ÿ /)/�/>�6N-A1�N2+? 
 13.2 �-BN)/>�6/+6*/>�6Q!/-5�2C�+!?Q�?PN#>�21!N&AP1Q/O"+>�6+ค�4/26�6/>�61AP!  

ÿ /)/�/>�60@�16�5P/R# 
ÿ /)/�/>�6N�&64 

ÿ /)/�/>�6N-A1�N2+? 

 

 

 

 

 
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ÿ R)N)? 
 13.3 �6+"+>/6+�5��6+ 

13.3.1 /)/�/>�60@�16�5P/R# � 6/!�Q/O16�6+*์#+4� 6�?P25��5�2N/!�6!/>�6�6+O-42N/!�6!
1AP!�?PR�O+5")1"/)6*�6�)/6/>�*6-5*N#O!$CO21! P�*)?+1�1 >�6+"�?�?PR�O+5")1"/)6*Q/O+5"$>��1" 

�O6!/>�6�6+N#O!$CO� 6�5"�CO- O-4%N6*/>�6�6+N#O!$CO#+426!�6! 

13.3.2 /)/�/>�6N�&64�?P� 6N!>!�6+21!P�*��4/>�*6062�+์ � 6/!�Q/O16�6+*์#+4� 6�?P
25 ��5���4/>�*6062�+์�?P R�O+5")1"/)6*�6�26�6/>�6�?P N�?P*/�O1� P�*)?+1���"�?  ��4
/>0/�++)062�+์�?PR�O+5")1"/)6*Q/O� 6�5"�CO-�O6!/>�6�6+N#O!$CO� 6�5"�CO- O-4��4/>0/�++)062�+์
N#O!$CO#+426!�6! 

13.3.3 )1"/)6*��4�++)�6+"+>/6+/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6
/>0/�++)N)��6�+1!>�2์ � 6N!>!�6+N�?P*/�5"�+4"/!�6+�5��6+N+?*!�6+21! N&AP1Q/O"++-BN#O6/)6*
+6*/>�6 P�*)?�6+"C+�6�6+�/6)+N/))A1Q!N+AP1��+5&*6�+�O6!�6+N+?*!�6+21! N�N! 1B#�+�์ O-4/
/+A1 N�+AP1�)A1�O6!�N6� N �5"26�6/>�6 /+A1��4�N6� N �?P)?�/6)N�?P*/�O1� 

13.3.4 16�6+*์$CO+5"$>��1"/-5�2C�+#+426!�6!�5"16�6+*์$CO21! �O6!N!AQ1/626+4Q/O
21��-O1��5")6�+�6!$-�6+N+?*!+CO 
 

14. ค/6)+N/))A1�6�/>�6�6+�5"/!N/*�6!1AP! 

 14.1 )? MOU 

/!N/*�6! Pค+��6+/�>��++) 

1. "+>15� N12.N1O).�?. (#+4N�0R�*) � 6�5� - +N/))A1Q!�6+�5�� 6P�+��6+/>�5*O-4&5�!6�?P
N#O!#+4P*�!์�O6!N��P!P-*?!>/O)�>�2์ 

- +N/))A1Q!�6+Q�O#+4P*�!์�6��+5&*6�+�1��5Q�
21�%N6* �5Q�Q!�O6!N�+AP1�)A1 1B#�+�์ 2�6!�?P 
"B�-6�+ O-4#ั��5*1AP! N �?PN�?P*/�O1� 
- +N/)�5!� 6N!>!�>��++)/+A1P�+��6+1AP! N 
�6)�?P�5Q�21�%N6*N/O!2)�/++N/)�5! 

2. "+>15� T.C. Welding Automation Co., Ltd. - +N/))A1Q!�6+�5�� 6P�+��6+/>�5*O-4&5�!6�?P
N#O!#+4P*�!์�O6!+4""�/"�B)15�P!)5�>O-4
/BN!*!�์ 

- +N/))A1Q!�6+Q�O#+4P*�!์�6��+5&*6�+�1��5Q�
21�%N6* �5Q�Q!�O6!N�+AP1�)A1 1B#�+�์ 2�6!�?P 
"B�-6�+ O-4#ั��5*1AP! N �?PN�?P*/�O1� 
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/!N/*�6! Pค+��6+/�>��++) 

- +N/)�5!� 6N!>!�>��++)/+A1P�+��6+1AP! N 
�6)�?P�5Q�21�%N6*N/O!2)�/++N/)�5! 

 

 14.2 R)N)? MOU 

/!N/*�6! Pค+��6+/�>��++) 

1. )/6/>�*6-5*!+6 >/62+6�!�+>!�+์  � 6�6!/>�5*N+AP1� Alternative Fuel +N/)�5" 
Automotive Lab. (6�/>�6/>0/�++)*6!*!�์ 
��4/>0/�++)062�+์ 

2. )/6/>�*6-5*+6�(5�!�+0+? ++)+6� � 6�6!/>�5*N+AP1� Smart Farming +N/)�5"��4
N��P!P-*?1B�26/�++) 

3. 1B�*6!/>�*6062�+์(6�Q�O O-42 6!5��6!
&5�!6/>�*6062�+์O-4N��P!P-*? 

N�O6+N/)P�+��6+P#+O�+)2!5"2!B!�6+&5�!6
N��P!P-*?O-4!/5��++) (Innovation and 

Technology Assistance Program: iTAP) N&AP1
&5�!605�*(6&�1�/>26/�>��!6��-6�O-4   
�!6�*N1) (SMEs) 

4. ��4/>0/�++)062�+์
)/6/>�*6-5*2��-6!�+>!�+์ 

P�+��6+"5��>�&5! B์Q/)NO-4� 6-5��!�?P)?
2)++�!4 

2 6/+5"�6+N�?*!P#+O�+)�6��O6! Image 

Processing, Embedded System Design 

O-4 Model Based Design 2 6/+5"
1B�26/�++)   *6!*!�์2)5*Q/)N  
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/)/��?P 2 �O1)C-N�&64�1�/-5�2C�+ 

 

1. #+5��6 /5��B#+42�ค์ O-4$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 

 1.1 #+5��6 
  $->�/>0/�+R''O6O-4N)��6�+1!>�2์�?P)?�B�(6&�6))6�+�6!/>�6�?&&+O1)�5Q�#ั��6 
�+>* ++) �/6)�>�N�>�/>�5*O-42+O6�2++�์N&AP1&5�!6!/5��++)25��)! 6R#2CN�6+N#O!$CO#+4�1"�6+ 

 1.2 /5��B#+42�ค์/-5�2C�+ N&AP1$->�"5��>��?P : 
  1.2.1 N#O!/>0/�+N)��6�+1!>�2์�?P26)6+�#+4�1"/>�6�?&/>0/�++)�/"�B)26�6/>�6
/>0/�++)R''O6 �6!R''O6� 6-5�R�O O-4)?�5�14�6+�>�/>N�+64/์O-4#+4*B��์Q�O�/6)+CO�O6!/>0/�++)Q!
�6+O�OR�#ั�/6�?P�5"�O1!R�O1*N6�N#O!+4"" 

  1.2.2 )?�/6)+COO-4�5�14N&AP1#+4�1"16�?&1>2+4O-4N#O!$CO#+4�1"�6+ 
  1.2.3 26)6+�"C+�6�6+�/6)+CO+1"�O6!�5Q�(6��,1�?O-4#�>"5�>Q!�6+11�O""
2+O6�2++�์$-�6!�?PN�?P*/�O1��5"/>0/�++)N)��6�+1!>�2์Q/O�1"2!1��N1�/6)�O1��6+1B�26/�++)Q/)N 
  1.2.4 )?(6/4�/6)N#O!$CO! 6O-4$CO�6)�?P�? )?�/6)�-6��6�16+)�์O-4� 6�6!+N/)�5"$CO1AP!
R�O N�O6Q�Q!/5�! ++)�?P/-6�/-6* O-4Q�ON��P!P-*?26+2!N�01*N6�N/)642)N&AP1�/6)�O6//!O6�6�
/>�6�?& 

  1.2.5 26)6+�#�>"5�>�6!"!�6!�++*6"++�/>�6�?& )?�50!��>N�>�"/�Q!�6+� 6�6!       
)?�>�26 6+�4 )?�/6)+5"$>��1"�N125��)O-4#+4N�0�6�> 
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1.3 $--5& ์�6+N+?*!+CO�1�/-5�2C�+ (Program Learning Outcomes : PLOs) 

$-�6+N+?*!+CO�1�/-5�2C�+ 

(PLO O-4 Sub PLO) 

$-�6+N+?*!+CO
�5P/R# 

(Generic LO) 

$-�6+N+?*!+CO
N�&6426�6 

(Specific LO) 

Bloom’s 
Taxonomy 

C (U, A, E) 
AF, P 

�6+N+?*!+CO 5 
�O6!�1� TQF/

)ค1.1 

2)++�!4�6)
�O1� 6/!��1�
)/6/>�*6-5* 

PLO 1 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�
2CN062�+์/>0/�++)�5Q!&AQ!�6! 

 √    

Sub PLO 

1A   

1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�/>�*6062�+์ 
 √ 

U, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1���>�062�+์ 
 √ 

U, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3, 5.2 

3 

PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!2 6/+5" 

�N1*1�2CN/>0/�++)�5Q!2C� 
 √    

Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6! 

Q!2N/!�1�/>0/�++)N�+AP1��- 
 √ 

U, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6! 

Q!2N/!�1�/>0/�++)R''O6 
 √ 

U, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6! 

Q!2N/!�1�/>0/�++)�/"�B) 
 √ 

U, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

 
 

 
  

   



 

 

)ค1.2 TSU 14 

$-�6+N+?*!+CO�1�/-5�2C�+ 

(PLO O-4 Sub PLO) 

$-�6+N+?*!+CO
�5P/R# 

(Generic LO) 

$-�6+N+?*!+CO
N�&6426�6 

(Specific LO) 

Bloom’s 
Taxonomy 

C (U, A, E) 
AF, P 

�6+N+?*!+CO 5 
�O6!�1� TQF/

)ค1.1 

2)++�!4�6)
�O1� 6/!��1�
)/6/>�*6-5* 

PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! 
Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4
(6ค1B�26/�++) 

 √    

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""
R''O6 

 √ 
A, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""
#O1��5! 

 √ 
A, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+
O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

 √    

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""
�/"�B)15�P!)5�> 

 √ 
A, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 

Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""/BN!*!�์
2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!(6�1B�2/�++) 

 √ 
A, P 1, 2.1, 2.2, 3.1, 

3.2, 3.3 

3 
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$-�6+N+?*!+CO�1�/-5�2C�+ 

(PLO O-4 Sub PLO) 

$-�6+N+?*!+CO
�5P/R# 

(Generic LO) 

$-�6+N+?*!+CO
N�&6426�6 

(Specific LO) 

Bloom’s 
Taxonomy 

C (U, A, E) 
AF, P 

�6+N+?*!+CO 5 
�O6!�1� TQF/

)ค1.1 

2)++�!4�6)
�O1� 6/!��1�
)/6/>�*6-5* 

PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?
2)5*Q/)N 

 √    

Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)NN&AP1! 6R#2CN�6+O�O#ั�/6�O/*
062�+์�6��O6!/>0/�++)N)��6�+1!>�2์  

√ A, P 1, 2.1, 2.2, 2.4, 

2.5, 3, 5.1, 5.2, 

5.4, 5.5 

3, 4.1 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�N��P!P-*?
2)5*Q/)N 

 
√ E, P 1, 2.1, 2.2, 2.5, 

3, 4.4 

3, 4.4 

PLO 6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�
!/5��++)25�ค)O-4�6+N#็!$CO#+4�1"�6+ 

 √    

Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�!/5��++)
25��) 

 
√ E, P 1, 2.3, 2.5, 3, 4, 

5.1, 5.2, 5.5 

1, 3, 4.4 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*!/5��++)�6�25��) 
 

√ E, P 1, 2.3, 2.5, 3, 4, 

5.1, 5.2, 5.5 

1, 2 

PLO 7 O2��11��@�คB�-5�1�4�?P�?�1�/>0/�+N)คค6�+1!>�2์ √     

Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?�++*6"++�Q!/>�6�?& √  AF 1, 2.3, 4.2, 4.5 4.3 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?#+42>� >(6& √  AF 1, 2.3, 4.2, 4.3, 

4.4 

4.2, 4.3 



 

 

)ค1.2 TSU 16 

$-�6+N+?*!+CO�1�/-5�2C�+ 

(PLO O-4 Sub PLO) 

$-�6+N+?*!+CO
�5P/R# 

(Generic LO) 

$-�6+N+?*!+CO
N�&6426�6 

(Specific LO) 

Bloom’s 
Taxonomy 

C (U, A, E) 
AF, P 

�6+N+?*!+CO 5 
�O6!�1� TQF/

)ค1.1 

2)++�!4�6)
�O1� 6/!��1�
)/6/>�*6-5* 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1�
�?/>� (lifelong learning) 

√  AF 1, 2.3, 3.1, 3.2, 

3.3, 3.4, 4.2, 

4.3, 5.2 

4.1, 4.4 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

√  AF 1, 2.3, 4.1, 5.1, 

5.2, 5.3, 5.4 

4.1, 4.2, 4.5 

/)6*N/�B 1. C= Cognitive (U = Remembering/understanding, A=Applying /Analyzing, E= Evaluation/Creating) AF= Affective, P = Psychomotor 

    2. /-5�2C�+�6!2)++�!4 

       (1) �6+2+O6�!/5��++)25��) (2) �6+N#O!$CO#+4�1"�6+ (3) 2)++�!4N�&64�O6! (4) 2)++�!4O-4�5�14�6+N+?*!+COQ!0�/++1�?P 21 N!O!�5�14 (4.1) �6+
�>�/>�6+��6�O-4�6+O�O#ั�/6 (Critical Thinking and Problem Solving) (4.2) �6+2AP126+ (Communication) (4.3) �6++N/))A1 (Collaboration) (4.4) �/6)�>�
2+O6�2++�์ (Creativity) (4.5) �/6)N�O6Q�O-4Q�ON��P!P-*?�>�>�5- (Digital Literacy) 
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1.4 +4"BN!AQ1/6�?P$CON+?*!�O1� "+CO (Know)" O-4 "N�O6Q� (Understanding)" �5�14 (Skills) �?P$CON+?*!�O1�%@� O-4N��ค�> (Attitude) �?P$CON+?*!�O1�)?N&AP1Q/ON�>�$-
-5& ์�6+N+?*!+CO�6)�?P+4"BR/O 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

PLO 1 1 >"6*ค/6)+CO�O6!
/>�*6062�+์O-4ค�>�062�+์
&AQ!�6!2 6/+5"�N1*1�2CN062�+์
/>0/�++)�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14
#�>"5�>Q!062�+์�1�/>�*6062�+์ 
Sub PLO 1B 1 >"6*O-4)?�5�14
#�>"5�>Q!062�+์�1���>�062�+์ 

K1 �/6)+CO&AQ!�6!�6�'>2>�2์O-4�6�N�)? 
K2 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6�'>2>�2์
O-4�6�N�)? 
K3 �/6)+CO&AQ!�6!�6���>�062�+์ 
K4 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6�
��>�062�+์ 

S1 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
'>2>�2์O-4�6�N�)? 
S2 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
'>2>�2์O-4�6�N�)? 
S3 �6+#�>"5�>�6!O�O#ั�/6�6�'>2>�2์O-4
�6�N�)? 
S4 �6+N�?*!+6*�6!�6+��-1��6�'>2>�2์
O-4�6�N�)? 
S5 �6+�O!�/O6 />N�+64/์ #+6���6+�์�?P
N�?P*/�O1��5"��>�062�+์ 

A1 )?�50!��>�?P�?N�?P*/�O1��5"#+6���6+�์
�6�'>2>�2์O-4�6�N�)? 
A2 N/O!�B��N6Q!�6+Q�O'>2>�2์O-4N�)?1*N6�
N/)642) 

A3 )?�50!��>�?P�?N�?P*/�O1��5"��>�062�+์ 
A4 N/O!�B��N6Q!�6+Q�O��>�062�+์1*N6�
N/)642) 

PLO 2 1 >"6*062�+์�6��O6!
/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!
2 6/+5"�N1*1�2CN/>0/�++)�5Q!2C� 
Sub PLO 2A 1 >"6*O-4)?�5�14
#�>"5�>�6��O6!/>0/�++)N)��6   
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)N�+AP1��- 

K1 �/6)+CO&AQ!�6!�6�/>0/�++)N�+AP1��-�5Q!
&AQ!�6!�?P� 6N#O!�N1/>0/�++)N)��6�+1!>�2์ 

K2 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6�
/>0/�++)N�+AP1��-�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
K3 �/6)+CO&AQ!�6!�6�/>0/�++)R''O6�5Q!
&AQ!�6!�?P� 6N#O!�N1/>0/�++)N)��6�+1!>�2์ 

S1 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)N�+AP1��-�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S2 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
/>0/�++)N�+AP1��-�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 

A1 )?�50!��>�?P�?N�?P*/�O1��5"/>0/�++)N)��6
�+1!>�2์�5Q!&AQ!�6! 

A2 N/O!�B��N6Q!�6+Q�O/>0/�++)N)��6   
�+1!>�2์�5Q!&AQ!�6!1*N6�N/)642) 

A3 #�>"5�>�6)�O1� 6/!��6�/>�6�?&
/>0/�++)�1�/>0/�++)N)��6�+1!>�2์ 
A4 )?�/6)�+4�A1+A1+O!Q!�6+O�O#ั�/6 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

Sub PLO 2B 1 >"6*O-4)?�5�14
#�>"5�>�6��O6!/>0/�++)N)��6   
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)R''O6 

Sub PLO 2C 1 >"6*O-4)?�5�14
#�>"5�>�6��O6!/>0/�++)N)��6   
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)�/"�B) 

K4 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6�
/>0/�++)R''O6�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
K5 �/6)+CO&AQ!�6!�6�/>0/�++)�/"�B)�5Q!
&AQ!�6!�?P� 6N#O!�N1/>0/�++)N)��6�+1!>�2์ 

K6 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6�
/>0/�++)�/"�B)�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 

S3 �6+#�>"5�>�6!O�O#ั�/6�6�
/>0/�++)N�+AP1��- �5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S4 �6+N�?*!+6*�6!�6+��-1��6�
/>0/�++)N�+AP1��-�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S5 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)R''O6�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S6 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
/>0/�++)R''O6�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S7 �6+#�>"5�>�6!O�O#ั�/6�6�
/>0/�++)R''O6�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S8 �6+N�?*!+6*�6!�6+��-1��6�
/>0/�++)R''O6�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 

A5 )?�++*6"++�Q!�6+#�>"5�>�6!�O6!
/>0/�++)N)��6�+1!>�2์ 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

S9 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)�/"�B)�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S10 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
/>0/�++)�/"�B)�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
S11 �6+#�>"5�>�6!O�O#ั�/6�6�/>0/�++)
�/"�B) �5Q!&AQ!�6!�?P� 6N#O!�N1/>0/�++)   

N)��6�+1!>�2์ 

S12 �6+N�?*!+6*�6!�6+��-1��6�
/>0/�++)�/"�B)�5Q!&AQ!�6!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 

PLO 3 #+4*B��์Q�O062�+์�6��O6!
�6+11�O""+4""R''O6O-4+4""
#O1��5! Q!�6+O�O#ั�/6 O-4&5�!6
�N1*1�2 6/+5"(6ค�B)�!O-4
(6ค1B�26/�++) 

K1 �/6)+CO�5Q!2C��6�/>0/�++)R''O6�O6!�6+
11�O""+4""R''O6 

K2 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6��O6!
�6+11�O""+4""R''O6�?P� 6N#O!�N1
/>0/�++)N)��6    �+1!>�2์ 
K3 �/6)+CO�5Q!2C��6�/>0/�++)R''O6�O6!�6+
11�O""+4""#O1��5! 

S1 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)R''O6�O6!�6+11�O""+4""R''O6 

S2 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)R''O6�O6!�6+11�O""+4""
#O1��5! 

A1 )?�50!��>�?P�?N�?P*/�O1��5"/>0/�++)R''O6
�O6!�6+11�O""+4""R''O6 

A2 N/O!�B��N6Q!�6+Q�O/>0/�++)R''O6�O6!
�6+11�O""+4""R''O61*N6�N/)642) 

A3 #�>"5�>�6)�O1� 6/!��6�/>�6�?&
/>0/�++)�1�/>0/�++)R''O6�O6!�6+
11�O""+4""R''O6 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

Sub PLO 3A )?�5�14#�>"5�>O-4
#+4*B��์Q�O�6!062�+์�6��O6!�6+
11�O""+4""R''O6 

 

Sub PLO 3B )?�5�14#�>"5�>O-4
#+4*B��์Q�O�6!062�+์�6��O6!�6+
11�O""+4""#O1��5! 

K4 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6��O6!
�6+11�O""+4""#O1��5!�?P� 6N#O!�N1
/>0/�++)N)��6�+1!>�2์ 
K5 #+4*B��์Q�O�6!O-4O�O#ั�/6�6�
/>0/�++)�O/*062�+์�6��O6!�6+11�O""
+4""R''O6O-4+4""#O1��5!Q!2�6!�6+�์
�+>� 

S3 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
/>0/�++)R''O6�O6!�6+11�O""+4""R''O6
O-4+4""#O1��5! 

S4 �6+#�>"5�>�6!O�O#ั�/6�6�
/>0/�++)R''O6�O6!�6+11�O""+4""R''O6
O-4+4""#O1��5! 

S5 �6+N�?*!+6*�6!�6+#�>"5�>�6+�6�
/>0/�++)R''O6�O6!�6+11�O""+4""R''O6
O-4+4""#O1��5! 

A4 )?�++*6"++�Q!�6+#�>"5�>�6!
/>0/�++)R''O6�O6!�6+11�O""+4""R''O6 

A5 )?�50!��>�?P�?N�?P*/�O1��5"/>0/�++)R''O6
�O6!�6+11�O""+4""#O1��5! 

A6 N/O!�B��N6Q!�6+Q�O/>0/�++)R''O6�O6!
�6+11�O""+4""#O1��5!1*N6�N/)642) 

A7 #�>"5�>�6)�O1� 6/!��6�/>�6�?&
/>0/�++)�1�/>0/�++)R''O6�O6!�6+
11�O""+4""#O1��5! 

A8 )?�++*6"++�Q!�6+#�>"5�>�6!
/>0/�++)R''O6�O6!�6+11�O""+4""
#O1��5! 

A9 )?�/6)�+4�A1+A1+O!Q!�6+O�O#ั�/6 

A10 �6+N-A1�O-4�6+�5�2>!Q��6+O�OR�
#ั�/6R�O1*N6�N/)642)O-4�5�14�6+
! 6N2!1$-�6!�6+11�O""/+A1N2!1O!4
�6+O�OR�#ั�/6 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

PLO 4 #+4*B��์Q�O062�+์�6��O6!
+4""ค/"คB)15�P!)5�>O-4/BN!*!�์
Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�
2 6/+5"(6ค�B)�!O-4
(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4
#+4*B��์Q�O�6!062�+์�6��O6!�6+
11�O""+4""�/"�B)15�P!)5�> 
Sub PLO 4B )?�5�14#�>"5�>O-4
#+4*B��์Q�O�6!062�+์�6��O6!�6+
11�O""/BN!*!�์2 6/+5"�6!�/"�B)
+4""15�P!)5�>Q!(6�1B�26/�++) 

K1 �/6)+CO�5Q!2C��6��O6!�6+11�O""+4""
�/"�B)15�P!)5�> 
K2 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6��O6!
�6+11�O""+4""�/"�B)15�P!)5�>�?P� 6N#O!
�N1/>0/�++)N)��6�+1!>�2์ 

K3 �/6)+CO�5Q!2C��6��O6!/BN!*!�์1B�26/�++) 

K4 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6��O6!
/BN!*!�์1B�26/�++)�?P� 6N#O!�N1/>0/�++)
N)��6�+1!>�2์ 

K5 #+4*B��์Q�O�6!O-4O�O#ั�/6�6�
/>0/�++)�O/*+4""�/"�B)15�P!)5�>O-4
/BN!*!�์Q!(6�1B�26/�++) 

S1 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)N)��6�+1!>�2์�O6!�6+11�O""
+4""�/"�B)15�P!)5�> 
S2 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
/>0/�++)N)��6�+1!>�2์�O6!�6+11�O""
+4""�/"�B)15�P!)5�> 
S3 �6+#�>"5�>�6!O�O#ั�/6�6�/>0/�++) 
N)��6�+1!>�2์�O6!�6+11�O""+4""
�/"�B)15�P!)5�> 
S4 �6+N�?*!+6*�6!�6+#�>"5�>�6+�6�
/>0/�++)N)��6�+1!>�2์/BN!*!�์
1B�26/�++) 

S5 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)N)��6�+1!>�2์/BN!*!�์
1B�26/�++) 

S6 �6+Q�O1B#�+�์O-4N�+AP1�)A1�+/�/5��6�
/>0/�++)N)��6�+1!>�2์/BN!*!�์
1B�26/�++) 

A1 )?�50!��>�?P�?N�?P*/�O1��5"/>0/�++)N)��6
�+1!>�2์�O6!�6+11�O""+4""�/"�B)
15�P!)5�> 
A2 N/O!�B��N6Q!�6+Q�O/>0/�++)N)��6�+1
!>�2์�O6!�6+11�O""+4""�/"�B)15�P!)5�> 
A3 #�>"5�>�6)�O1� 6/!��6�/>�6�?&
/>0/�++)�1�/>0/�++)N)��6�+1!>�2์�O6!
�6+11�O""+4""�/"�B)15�P!)5�> 
A4 )?�++*6"++�Q!�6+#�>"5�>�6!/>0/�++)
N)��6 �+1!>�2์�O6!�6+11�O""+4""
�/"�B)15�P!)5�> 
A5 )?�50!��>�?P�?N�?P*/�O1��5"/>0/�++)N)��6
�+1!>�2์/BN!*!�์1B�26/�++) 

A6 N/O!�B��N6Q!�6+Q�O/>0/�++)N)��6�+1
!>�2์/BN!*!�์1B�26/�++) 

A7 #�>"5�>�6)�O1� 6/!��6�/>�6�?&
/>0/�++)�1�/>0/�++)N)��6�+1!>�2์
/BN!*!�์1B�26/�++) 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

S7 �6+#�>"5�>�6!O�O#ั�/6�6�/>0/�++) 

N)��6�+1!>�2์�O6!/BN!*!�์1B�26/�++) 

S8 �6+N�?*!+6*�6!�6+#�>"5�>�6+�6�
/>0/�++)N)��6�+1!>�2์/BN!*!�์
1B�26/�++) 

A8 )?�++*6"++�Q!�6+#�>"5�>�6!/>0/�++)
N)��6 �+1!>�2์/BN!*!�์1B�26/�++) 

A9 )?�/6)�+4�A1+A1+O!Q!�6+O�O#ั�/6 

A10 �6+N-A1�O-4�6+�5�2>!Q��6+O�OR�
#ั�/6R�O1*N6�N/)642)O-4�5�14�6+
! 6N2!1$-�6!�6+11�O""/+A1N2!1O!4
�6+O�OR�#ั�/6 

PLO 5 "C+�6�6+062�+์�6��O6!
/>0/�++)N)คค6�+1!>�2์N&AP12+O6�
N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*
N��P!P-*?2)5*Q/)NN&AP1! 6R#2CN�6+
O�O#ั�/6�O/*062�+์�6��O6!
/>0/�++)N)��6�+1!>�2์ 
Sub PLO 5B #+4*B��์062�+์
�6��O6!/>0/�++)N)��6�+1!>�2์ 
N&AP12+O6�N��P!P-*?2)5*Q/)N 

K1 �/6)+CO�5Q!2C��6�/>0/�++)N)��6�+1!>�2์
+N/)�5"N��P!P-*?2)5*Q/)N 
K2 �/6)25)&5! ์�1�#ั��5*�?P2 6�5��6�
/>0/�++)N)��6�+1!>�2์�5"N��P!P-*?
2)5*Q/)N 
K3 �6+#+4*B��์Q�OO-4O�O#ั�/6�6�
/>0/�++)�O/*062�+์�6��O6!/>0/�++)N)��6
�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)NQ!
2�6!�6+�์Q!(6�1B�26/�++) 

S1 �6+�O!�/O6 />N�+64/์ #+6���6+�์�6�
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?
2)5*Q/)N 
S2 �6+Q�O1B#�+�์ N�+AP1�)A1�+/�/5� O-4
�1'O/+์ �6�/>0/�++)N)��6�+1!>�2์
+N/)�5"N��P!P-*?2)5*Q/)N 
S3 �6+#�>"5�>�6!O�O#ั�/6�6�/>0/�++) 

N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
S4 �6+N�?*!+6*�6!�6+#�>"5�>�6+�6�
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?
2)5*Q/)N 

A1 )?�50!��>�?P�?N�?P*/�O1��5"/>0/�++)N)��6
�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
A2 N/O!�B��N6Q!�6+Q�O/>0/�++)N)��6   
�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
A3 #�>"5�>�6)�O1� 6/!��6�/>�6�?&
/>0/�++)�1�/>0/�++)N)��6�+1!>�2์
+N/)�5"N��P!P-*?2)5*Q/)N 
A4 )?�++*6"++�Q!�6+#�>"5�>�6!/>0/�++)
N)��6 �+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
A5 )?�/6)�+4�A1+A1+O!Q!�6+O�O#ั�/6 

A6 �6+N-A1�O-4�6+�5�2>!Q��6+O�OR�
#ั�/6R�O1*N6�N/)642) O-4�5�14�6+
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

! 6N2!1$-�6!�6+11�O""/+A1N2!1O!4
�6+O�OR�#ั�/6 

PLO 6 "C+�6�6+062�+์�6��O6!
/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+
2+O6�!/5��++)25�ค)O-4�6+N#็!
$CO#+4�1"�6+ 

Sub PLO 6A #+4*B��์062�+์
�6��O6!/>0/�++)N)��6�+1!>�2์N&AP1
2+O6�!/5��++)25��) 

Sub PLO 6B )?�5�14�6+N#O!
$CO#+4�1"�6+�O/*!/5��++)�6�
25��) 

K1 �/6)+CO�/6)N�O6Q�Q!�6+2+O6�!/5��++)
25��)O-4�6+N#O!$CO#+4�1"�6+Q!"+>"��1�
062�+์/>0/�++)N)��6�+1!>�2์ 

K2 �6+11�O""O-42+O6�!/5��++)25��)
O-4�6+N#O!$CO#+4�1"�6+Q!"+>"��1�
062�+์/>0/�++)N)��6�+1!>�2์ 

K3 �+4"/!�6+"C+�6�6+1��์�/6)+CO2 6/+5"
�6+2+O6�!/5��++)25��)O-4�6+N#O!
$CO#+4�1"�6+ 

K4 �6+� 6O$! B+�>�O-4�6+/6�O$!�6+
� 6N!>!�6! 

S1 �6+�N6*�1��/6)+COO-4!/5��++)
�6��O6!/>0/�++)N)��6�+1!>�2์ 
S2 �6+11�O""O-42+O6�!/5��++)�6��O6!
/>0/�++)N)��6�+1!>�2์�?P�1"2!1��/6)
�O1��6+�1�25��) 

S3 �6+/6�O$!�6+#�>"5�>�6!N&AP1Q/O"++-B
/5��B#+42��์�?P�O1��6+ 

S4 �6+Q�ON�+AP1�)A1/�1'O/+์N&AP1 2A"�O! 
/>N�+64/์ N�?*!+6*�6! O-4! 6N2!1$-�6!
�6+2+O6�!/5��++)25��) 

A1 )?�++*6"++�Q!�6+2+O6�!/5��++) 

A2 )?�++*6"++�Q!�6+N#O!$CO#+4�1"�6+ 

PLO 7 O2��11��@�คB�-5�1�4�1�
/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7A )?�/6)+5"$>��1"�N1
�!N1� 25��) O-4)?�++*6"++�Q!
/>�6�?& 

K1 �/6)+COQ!"�"6�/!O6�?P�1��!N1� N�6+&
2>� >�1�$CO1AP! O-4)?�++*6"++�Q!/>�6�?& 

K2 �/6)+CO2 6/+5"(6/4�6+N#O!$CO! 6Q!�6+
2+O6��?) O-4"+>/6+�5��6+�6+� 6�6!+N/)�5"
$CO1AP!R�O1*N6�)?#+42>� >(6& 

S1 �6+N�?*!+6*�6!�6+/>�5* O-4! 6N2!1
$-�6! 

S2 �6+� 6�6!+N/)�5"$CO1AP! 

S3 �6+Q�ON�+AP1�)A1O-4N��P!P-*?26+2!N�0
2 6/+5"�6+#�>"5�>�6+ �6!/>�5* O-4�6+
2+O6�2++�์$-�6! 

A1 +5"'ั��/6)�>�N/O!O-4�6+� 6�6!+N/)�5"
$CO1AP!  
A2 *1)+5"O-4N/O!�/6)2 6�5��1�1��์
�/6)+COQ!062�+์�?PO���N6� 
A3 N�6+&2>� >�1�$CO1AP! O-4)?�++*6"++�Q!
/>�6�?& 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

(SPLOs) 

N!AQ1/6�?P$CON+?*!�O1� "+CO" O-4 "N�O6Q�" 
(Know) 

�5�14 (Skills) N��ค�> (Attitude) 

Sub PLO 7B )?(6/4$CO! 6 26)6+�
� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?
#+42>� >(6& 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?
/B�>(6/4Q!�6+O�OR�#ั�/6 O-4)?
�6+N+?*!+CO�-1��?/>� (lifelong 

learning) 

Sub PLO 7D )?�/6)26)6+��O!�/O6
�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+
�5Q�Q!+C#O""�6+&C�O-4�6+N�?*!P�*
Q�ON��P!P-*?26+2!N�0�?PN/)642) 

K3 �/6)+COQ!�6+�O!�/O6�O1)C-�?P�C��O1� 
�5!2)5* P�*Q�ON��P!P-*?26+2!N�0�?P
N/)642) 

K4 �/6)+CO�O6!�6+2AP126+�5Q�Q!+C#O""�6+
&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0
�?PN/)642) 

K5 �/6)+CON�?P*/�5"�6+N�?*!N1�26+�6�
/>�6�6+R�O1*N6��C��O1��6)/-5�/>�6�6+ 

S4 �6+O�O#ั�/6P�*Q�O�5�14�6+N#O!$CO! 6 
O-4"+>/6+�5��6+�6+� 6�6!+N/)�5"$CO1AP! 

S5 �6+O�O#ั�/6�O/*�/6)�>�2+O6�2++�์ Q�O
�/6)+CO�?P�C��O1�O-4�5!2)5*  
S6 �6+�O!�/O6�O1)C-�/6)+CO�?P�C��O1�O-4
�5!2)5*P�*Q�ON��P!P-*?26+2!N�0�?P
N/)642) 

S7 �6+2AP126+�5Q�Q!+C#O""�6+&C�O-4�6+
N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

A4 )?�++*6"++�Q!�6+#�>"5�>�6! �6!/>�5* 
�6+2+O6�2++�์$-�6! 

A5 )?�/6)+5"$>��1"�N1/!O6�?PO-4)?�/6)
N#O!$CO! 6 
A6 )?�/6)�+4�A1+A1+O!Q!�6+N+?*!+CO2>P�Q/)NN 
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1.5 �6+&5�!6$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

PLO 1 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4
ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�2CN062�+์/>0/�++)
�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์
�1�/>�*6062�+์ 

0209103 '>2>�2์2 6/+5"/>0/�++) 1                           3(3-0-6) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

0204103 N�)?2 6/+5"/>0/�++)                                 3(3-0-6) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1               1(0-3-0) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

0204193 #�>"5�>�6+N�)?2 6/+5"/>0/�++)                    1(0-3-0) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์
�1���>�062�+์ 

0202104 ��>�062�+์2 6/+5"/>0/�++) 1                    3(3-0-6) 

(K3+K4+S5+A3+A4) 

0202105 ��>�062�+์2 6/+5"/>0/�++) 2                    3(3-0-6) 

(K3+K4+S5+A3+A4) 

0202212 2)�6+N�>�1!B&5! ์                                    3(3-0-6) 

(K3+K4+S5+A3+A4) 
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$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6    
�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN/>0/�++)�5Q!2C� 

Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)N�+AP1��- 

1000010 �+4"/!�6+$->��5Q!&AQ!�6!                        1(0-3-0) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

1000011 �6+N�?*!O""/>0/�++)                             3(2-3-4) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

1000211 /52�B/>0/�++)                                         3(3-0-6) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

1000012 �-062�+์/>0/�++)                                  3(3-0-6) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

1000222 1B�/&-062�+์O-4�-062�+์�1�R/-            3(3-0-6) 

(K1+K2+S1+S2+S3+S4+A1+A2) 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)R''O6 

1001201 #�>"5�>�6+/��+R''O6                                1(0-3-0) 

(K3+K4+S5+S6+S7+S8+A1+A2+A3+A4+A5) 

1001202 #�>"5�>�6+1>N-O��+1!>�2O์-4                       1(0-3-0) 
         N�+AP1�)A1/5��6�R''O6 
(K3+K4+S5+S6+S7+S8+A1+A2+A3+A4+A5) 

1001221 /��+R''O6                                             3(3-0-6) 

(K3+K4+S5+S6+S7+S8+A1+A2) 
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$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001223 />0/�++)1>N-O��+1!>�2์                             3(3-0-6) 

(K3+K4+S5+S6+S7+S8+A1+A2) 

1001224 N�+AP1�)A1/5��6�R''O6O-4�6+/5�                  3(3-0-6) 

(K3+K4+S5+S6+S7+S8+A1+A2) 

1001222 2!6)O)NN/-O�R''O6                                  3(3-0-6) 

(K3+K4+S5+S6+S7+S8+A1+A2) 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์                3(2-3-4) 

(K3+K4+S5+S6+S7+S8+A1+A2+A3+A4+A5) 

1001322 +4""�/"�B)                                         3(2-3-4) 

(K3+K4+S5+S6+S7+S8+A1+A2+A3+A4+A5) 

1001225 25��6�O-4+4""                                   3(3-0-6) 

(K3+K4+S5+S6+S7+S8+A1+A2) 

 Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)�/"�B) 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"           3(2-3-4) 
         �6!/>0/�++)  
(K5+K6+S9+S10+S11+S12+A1+A2+A3+A4+A5) 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์                3(2-3-4) 

(K5+K6+S9+S10+S11+S12+A1+A2+A3+A4+A5) 

 



 

 

)ค1.2 TSU 28 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001322 +4""�/"�B)                                         3(2-3-4) 

(K5+K6+S9+S10+S11+S12+A1+A2+A3+A4+A5) 

PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""
R''O6O-4+4""#O1��5! Q!�6+O�O#ั�/6 O-4&5�!6
�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""+4""R''O6 

1001321 N�+AP1��5�+�-R''O6                                   3(3-0-6) 
(K1+K2+S1+A1+A2) 

1001331 1>N-O��+1!>�2์� 6-5�                                  3(2-3-4) 
(K1+K2+S1+S2+S3+S4+S5+A1+A2+A3+A4+A5) 

1001332 P+��O!� 6-5�R''O6O-42�6!?*N1*                   3(3-0-6) 
(K1+K2+S1+A1+A2) 
1001333 +4""� 6-5�R''O6                                     3(3-0-6) 
(K1+K2+S1+A1+A2) 

1001334 �6+11�O""+4""R''O6                            3(3-0-6) 
(K1+K2+K5+S1+S2+S3+S4+S5+A1+A2+A3+A4+A5+A6+A7+ 

A8+A9+A10) 

1001335 />0/�++)R''O6O+�2C�                                3(3-0-6) 
(K1+K2+S1+A1+A2) 
1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6!                 3(3-0-6) 
(K1+K2+S1+A1+A2) 
 



 

 

)ค1.2 TSU 29 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""+4""#O1��5! 

1001321 N�+AP1��5�+�-R''O6                                   3(3-0-6) 
(K1+K2+S1+A1+A2) 

1001331 1>N-O��+1!>�2์� 6-5�                                  3(2-3-4) 
(K1+K3+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

1001332 P+��O!� 6-5�R''O6O-42�6!?*N1*                   3(3-0-6) 
(K1+K2+S1+A1+A2) 
1001333 +4""� 6-5�R''O6                                     3(3-0-6) 
(K1+K2+S1+A1+A2) 

1001334 �6+11�O""+4""R''O6                            3(3-0-6) 
(K1+K2+K5+S1+S2+S3+S4+S5+A1+A2+A3+A4+A5+A6+A7+ 

A8+A9+A10) 

1001335 />0/�++)R''O6O+�2C�                                3(3-0-6) 
(K1+K2+S1+A1+A2) 
1001431 �6+#O1��5!+4""R''O6� 6-5�                        3(2-3-4) 
(K3+K4+K5+K3+S1+S2+S3+S4+A1+A2+A3+A3+A4+A5+A6+ 

A7+A8+A9+A10) 

1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6!                 3(3-0-6) 
(K1+K2+S1+A1+A2) 



 

 

)ค1.2 TSU 30 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

PLO4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)
15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 O-4&5�!6   
�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""+4""�/"�B)15�P!)5�> 

1001141 N)��6�+1!>�2N์"AQ1��O!                             1(1-0-2) 
(K1+K2+S1+S2+A1+A2) 

1001322 +4""�/"�B)                                         3(2-3-4) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์                        3(2-3-4) 
(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

1001343 R2�+1->�O-4!>/N)�>�                               3(2-3-4) 
(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 
(K1+K2+K3+K4+K5+S1+S2+S3+S4+A1+A2+A3+A4+A5) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

1001301 25))!6                                                 1(0-3-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

1001403 2/�>�0@�16                                      6(0-18-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 



 

 

)ค1.2 TSU 31 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2         3(0-9-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

Sub PLO 4B 1 >"6* )?�5�14#�>"5�> O-4
#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""/BN!*!�์
2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!
(6�1B�26/�++) 

1001141 N)��6�+1!>�2์N"AQ1��O!                             1(1-0-2) 

(K3+K4+S3+S4+A1+A2) 

1001322 +4""�/"�B)                                         3(2-3-4) 

(K3+K4+S5+S6+S7+S8+A5+A6+A7+A8+A9+A10) 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์                        3(2-3-4) 
(K3+K4+S3+S4+S5+S6+S7+S8+A5+A6+A7+A8+A9+A10) 
1001343 R2�+1->�O-4!>/N)�>�                               3(2-3-4) 
(K3+K4+S5+S6+S7+S8+A5+A6+A7+A8+A9+A10) 
1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)             3(2-3-4) 
(K3+K4+S5+S6+S7+S8+A5+A6+A7+A8+A9+A10) 
1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 
(K3+K4+K5+S5+S6+S7+S8+A5+A6+A7+A8+A5+A9+A10) 



 

 

)ค1.2 TSU 32 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001301 25))!6                                                 1(0-3-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

1001403 2/�>�0@�16                                      6(0-18-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2         3(0-9-0) 

(K1+K2+K3+K4+K5+S1+S2+S3+S4+S5+S6+S7+S8+A1+A2+ 

A3+A4+A5+A6+A7+A8+A5+A9+A10) 

 

 

 

 

 

 

  



 

 

)ค1.2 TSU 33 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

PLO5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6 
�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 

Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?
2)5*Q/)NN&AP1! 6R#2CN�6+O�O#ั�/6�O/*062�+์
�6��O6!/>0/�++)N)��6�+1!>�2์ 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001301 25))!6                                                 1(0-3-0) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001403 2/�>�0@�16                                      6(0-18-0) 
(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2         3(0-9-0) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

 

 

 



 

 

)ค1.2 TSU 34 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)
N)��6�+1!>�2์N&AP12+O6�N��P!P-*?2)5*Q/)N 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K1+K2+S1+S2+S3+A1+A2+A3) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 

(K1+K2+S1+S2+S3+A1+A2+A3) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K1+K2+S1+S2+S3+A1+A2+A3) 

1001301 25))!6                                                 1(0-3-0) 

(K1+K2+S1+S2+S3+S4+A1+A2+A3+A4+A5+A6) 

1001403 2/�>�0@�16                                      6(0-18-0) 
(K1+K2+S1+S2+S3+A1+A2+A3) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K1+K2+S1+S2+S3+A1+A2+A3) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2         3(0-9-0) 

(K1+K2+S1+S2+S3+A1+A2+A3) 

 

 

 



 

 

)ค1.2 TSU 35 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

PLO6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6 
�+1!>�2์2 6/+5"�6+2+O6�!/5��++)25�ค)O-4�6+N#็!
$CO#+4�1"�6+ 

Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)
N)��6�+1!>�2์N&AP12+O6�!/5��++)25��) 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K2+S1+S4+A1+A2) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001301 25))!6                                                 1(0-3-0) 

(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001403 2/�>�0@�16                                      6(0-18-0) 
(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2         3(0-9-0) 

(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

 

 

 

 

 



 

 

)ค1.2 TSU 36 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*
!/5��++)�6�25��) 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++)  3(2-3-4) 

         N)��6�+1!>�2์  
(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K2+S1+S4+A1+A2) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001301 25))!6                                                 1(0-3-0) 

(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16                 2(2-0-4) 
(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001403 2/�>�0@�16                                      6(0-18-0) 
(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2         3(0-9-0) 

(K1+K2+K3+K4+S1+S2+S3+S4+A1+A2) 



 

 

)ค1.2 TSU 37 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

PLO7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6     
�+1!>�2์ 

Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) 
O-4)?�++*6"++�Q!/>�6�?& 

1000010 �+4"/!�6+$->��5Q!&AQ!�6!                        1(0-3-0) 
(K1+K3+K4+K5+S1+S3+5+S6+S7+A1+A2+A3+A4+A5+A6) 

1000011 �6+N�?*!O""/>0/�++)                             3(2-3-4) 
(K1+K3+K4+K5+S1+S3+5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"           3(2-3-4) 
         �6!/>0/�++)  
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++)  3(2-3-4) 
         N)��6�+1!>�2์  
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001201 #�>"5�>�6+/��+R''O6                                1(0-3-0) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001202 #�>"5�>�6+1>N-O��+1!>�2O์-4                       1(0-3-0) 
         N�+AP1�)A1/5��6�R''O6 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 



 

 

)ค1.2 TSU 38 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์                3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001322 +4""�/"�B)                                         3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001331 1>N-O��+1!>�2์� 6-5�                                  3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001431 �6+#O1��5!+4""R''O6� 6-5�                        3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001141 N)��6�+1!>�2N์"AQ1��O!                             1(1-0-2) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์                        3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001343 R2�+1->�O-4!>/N)�>�                               3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)             3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 



 

 

)ค1.2 TSU 39 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001301 25))!6                                        1(0-3-0) 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K1+K3+K4+K5+S1+S3+ 5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2 ์1         2(0-6-0) 
(K1+K3+K4+K5+S1+S3+5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�22์          3(0-9-0) 
(K1+K3+K4+K5+S1+S3+5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16                 2(2-0-4) 
(K1+K3+K4+K5+S1+S3+5+S6+S7+A1+A2+A3+A4+A5+A6) 

1001403  2/�>�0@�16                                      6(0-18-0) 
(K1+K3+K4+K5+S1+S3+5+S6+S7+A1+A2+A3+A4+A5+A6) 
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$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"
$CO1AP!R�O1*N6�)?#+42>� >(6& 

1000010 �+4"/!�6+$->��5Q!&AQ!�6!                        1(0-3-0) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1000011 �6+N�?*!O""/>0/�++)                             3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"           3(2-3-4) 
         �6!/>0/�++) 

(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++)  3(2-3-4) 
         N)��6�+1!>�2์  
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001201 #�>"5�>�6+/��+R''O6                                1(0-3-0) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001202 #�>"5�>�6+1>N-O��+1!>�2O์-4                       1(0-3-0) 
         N�+AP1�)A1/5��6�R''O6 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 



 

 

)ค1.2 TSU 41 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์                3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001322 +4""�/"�B)                                         3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001331 1>N-O��+1!>�2์� 6-5�                                  3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001431 �6+#O1��5!+4""R''O6� 6-5�                        3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001141 N)��6�+1!>�2N์"AQ1��O!                             1(1-0-2) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์                        3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001343 R2�+1->�O-4!>/N)�>�                               3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)             3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 



 

 

)ค1.2 TSU 42 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001301 25))!6                                        1(0-3-0) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2 ์1         2(0-6-0) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์2          3(0-9-0) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16                 2(2-0-4) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

1001403 2/�>�0@�16                                      6(0-18-0) 
(K1+K2+S2+S3+S4+S7+A1+A2+A3+A5+A6) 

 

 

 

 

 

 



 

 

)ค1.2 TSU 43 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

Sun PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!
�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1��?/>� 
(lifelong learning) 

1000010 �+4"/!�6+$->��5Q!&AQ!�6!                        1(0-3-0) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1000011 �6+N�?*!O""/>0/�++)                             3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"           3(2-3-4) 
         �6!/>0/�++)  
(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++)  3(2-3-4) 

         N)��6�+1!>�2์  
(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001201 #�>"5�>�6+/��+R''O6                                1(0-3-0) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001202 #�>"5�>�6+1>N-O��+1!>�2O์-4                       1(0-3-0) 
         N�+AP1�)A1/5��6�R''O6 
(K2+S2+S4+S5+A1+A2+A4+A5+A6) 



 

 

)ค1.2 TSU 44 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์                3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001322 +4""�/"�B)                                         3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001331 1>N-O��+1!>�2์� 6-5�                                  3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001431 �6+#O1��5!+4""R''O6� 6-5�                        3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์                        3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001343 R2�+1->�O-4!>/N)�>�                               3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)             3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001301 25))!6                                        1(0-3-0) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 



 

 

)ค1.2 TSU 45 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์      270 �5P/P)� 
(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์2          3(0-9-0) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16                 2(2-0-4) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

1001403 2/�>�0@�16                                      6(0-18-0) 

(K2+S2+S4+S5+A1+A2+A4+A5+A6) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P
�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""�6+&C�
O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?P
N/)642) 

1000010 �+4"/!�6+$->��5Q!&AQ!�6!                        1(0-3-0) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1000011 �6+N�?*!O""/>0/�++)                             3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"           3(2-3-4) 
         �6!/>0/�++)  
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

 



 

 

)ค1.2 TSU 46 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)    2(1-3-2) 
         N)��6�+1!>�2์ 

(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++)  3(2-3-4) 
         N)��6�+1!>�2์  
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001201 #�>"5�>�6+/��+R''O6                                1(0-3-0) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001202 #�>"5�>�6+1>N-O��+1!>�2O์-4                       1(0-3-0) 
         N�+AP1�)A1/5��6�R''O6 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์                3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001322 +4""�/"�B)                                         3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001331 1>N-O��+1!>�2์� 6-5�                                  3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 
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$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001431 �6+#O1��5!+4""R''O6� 6-5�                        3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001141 N)��6�+1!>�2N์"AQ1��O!                             1(1-0-2) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์                        3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001343 R2�+1->�O-4!>/N)�>�                               3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)             3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001441 �6+11�O""+4""N)��6�+1!>�2์                3(2-3-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001301 25))!6                                        1(0-3-0) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2 ์     270 �5P/P)� 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1         2(0-6-0) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 



 

 

)ค1.2 TSU 48 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 
Program Learning Outcomes 

(PLOs) 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 

Sub - Program Learning Outcomes 

(SPLOs) 
�AP1/>�6 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�22์          3(0-9-0) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16                 2(2-0-4) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 

1001403  2/�>�0@�16                                      6(0-18-0) 
(K3+K4+K5+S1+S3+S5+S6+S7+A3+A4+A6) 



 

 

)ค1.2 TSU 49 

1.6 +4"B/> ?�6+/5� (Assessment) ค/6)26)6+� O-4/+A1 $--5& ์�6+N+?*!+CO�?P� 6/!� 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

PLO 1 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�2CN062�+์/>0/�++)�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�
/>�*6062�+์ 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O/>�*6062�+์
&AQ!�6! 

- �6+21"/5��/6)+CO 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"/>�*6062�+์
&AQ!�6!R�O 
- 26)6+�� 6!/�O-4/>N�+64/์�O1)C-�O6!
/>�*6062�+์&AQ!�6!R�O 
- )?�/6))BN�)5P! �5Q�Q�� 6�6!1*N6�N�O)�/6)26)6+� 

- 26)6+�O�OR�#ั�/6Q!�6+� 6�6!R�ON#O!+4"" 

- +C#O""O-4N!AQ1/6+6*�6!)?�/6)�C��O1��6) 

+4N"?*"/> ?/>�5* 

- 26)6+�11�O""�6+��-1� N&AP1/62(6/4�?P
N/)642)R�O1*N6��C��O1� 

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�
��>�062�+์ 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O��>�062�+์
&AQ!�6! 

- �6+21"/5��/6)+CO 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"��>�062�+์
&AQ!�6!R�O 
- 26)6+�� 6!/�O-4/>N�+64/์�O1)C-�O6!
��>�062�+์&AQ!�6!R�O 
- )?�/6))BN�)5P! �5Q�Q�� 6�6!1*N6�N�O)�/6)26)6+� 

- 26)6+�O�OR�#ั�/6Q!�6+� 6�6!R�ON#O!+4"" 

 



 

 

)ค1.2 TSU 50 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- +C#O""O-4N!AQ1/6+6*�6!)?�/6)�C��O1��6) 

+4N"?*"/> ?/>�5* 

PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN/>0/�++)�5Q!2C� 

Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)N�+AP1��- 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์ 
- O""%@�/5� 

- #�>"5�>�6��O6!/>0/�++)N�+AP1��- 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O 062�+์�1�
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

- �6+21"/5��/6)+CO�6��O6!�,1�? 
- �6+21"/5��/6)+CO�6��O6!�5�14�6+#�>"5�> 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"/>0/�++)  
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)N�+AP1��- 

- 26)6+�� 6!/��O1)C-�O6!/>0/�++)N)��6     
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

- 26)6+�/>N�+64/์�O1)C-�O6!/>0/�++)N)��6    
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!/>0/�++)N)��6
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)R''O6 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์ 
- O""%@�/5� 

- #�>"5�>�6��O6!/>0/�++)N�+AP1��- 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�1�
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

- �6+21"/5��/6)+CO�6��O6!�,1�? 
- �6+21"/5��/6)+CO�6��O6!�5�14�6+#�>"5�> 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"/>0/�++)   
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)R''O6 

- 26)6+�� 6!/��O1)C-�O6!/>0/�++)N)��6     
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)R''O6 

- 26)6+�/>N�+64/์�O1)C-�O6!/>0/�++)N)��6    
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)R''O6 



 

 

)ค1.2 TSU 51 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!/>0/�++)N)��6
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)R''O6 

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)
�/"�B) 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์ 
- O""%@�/5� 

- #�>"5�>�6��O6!/>0/�++)N�+AP1��- 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�1�
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

- �6+21"/5��/6)+CO�6��O6!�,1�? 
- �6+21"/5��/6)+CO�6��O6!�5�14�6+#�>"5�> 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"/>0/�++)  
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)
�/"�B) 

- 26)6+�� 6!/��O1)C-�O6!/>0/�++)N)��6     
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)�/"�B) 

- 26)6+�/>N�+64/์�O1)C-�O6!/>0/�++)N)��6   
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)�/"�B)Q!
+4�5"&1Q�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!/>0/�++)N)��6
�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)�/"�B) 

PLO3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""R''O6 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�6��O6!
�6+11�O""+4""R''O6 

- �+�?0@�16�O6!062�+์�6��O6!�6+11�O""+4""R''O6 

- 0@�16�C�6!!1�2�6!�?P 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์
�6��O6!�6+11�O""+4""R''O6 

- 26)6+�� 6!/��O1)C-�O6!�6+11�O""+4""
R''O6 

- 26)6+�/>N�+64/์�O1)C-�O6!062�+์�6��O6!�6+
11�O""+4""R''O6Q!+4�5"&1Q�O 



 

 

)ค1.2 TSU 52 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"062�+์�6��O6!�6+11�O""
+4""R''O6 

- �6+21"/5��/6)+CO 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!�6+11�O""
+4""R''O6 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!
!1�2�6!�?P 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""#O1��5! 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�6��O6!
�6+11�O""+4""#O1��5! 

- �+�?0@�16�O6!062�+์�6��O6!�6+11�O""+4""#O1��5! 

- 0@�16�C�6!!1�2�6!�?P 
- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"062�+์�6��O6!�6+11�O""
+4""#O1��5! 

- �6+21"/5��/6)+CO 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์
�6��O6!�6+11�O""+4""#O1��5! 

- 26)6+�� 6!/��O1)C-�O6!�6+11�O""+4""
#O1��5! 

- 26)6+�/>N�+64/์�O1)C-�O6!062�+์�6��O6!�6+
11�O""+4""#O1��5!Q!+4�5"&1Q�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!�6+11�O""
+4""#O1��5!Q!+4�5"&1Q�O 
- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!
!1�2�6!�?P 

 

 

 

  



 

 

)ค1.2 TSU 53 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

PLO4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""�/"�B)15�P!)5�> 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�6��O6!
�6+11�O""+4""�/"�B)15�P!)5�> 
- �+�?0@�16�O6!062�+์�6��O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 

- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"�O6!+4""�/"�B)15�P!)5�>O-4
/BN!*!�์ 

- 0@�16�C�6!!1�2�6!�?P 
- �6+21"/5��/6)+CO 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์
�6��O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 
- 26)6+�� 6!/��O1)C-�O6!+4""�/"�B)15�P!)5�>
O-4/BN!*!�์ 
- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�
N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!
!1�2�6!�?P 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!+4""�/"�B)
15�P!)5�>O-4/BN!*!�์ 

Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""/BN!*!�์2 6/+5"�6!�/"�B)+4""
15�P!)5�>Q!(6�1B�26/�++) 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�6��O6!
�6+11�O""/BN!*!�์2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!
(6�1B�26/�++) 

- �+�?0@�16�6��O6!�6+11�O""/BN!*!�์2 6/+5"�6!�/"�B)+4""
15�P!)5�>Q!(6�1B�26/�++) 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์
�6��O6!�6+11�O""/BN!*!�์2 6/+5"�6!�/"�B)
+4""15�P!)5�>Q!(6�1B�26/�++) 

- 26)6+�� 6!/��O1)C-�6��O6!�6+11�O""
/BN!*!�์2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!
(6�1B�26/�++)Q!+4�5"&1Q�O 
 



 

 

)ค1.2 TSU 54 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"062�+์�6��O6!�6+11�O""
/BN!*!�์2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 

- 0@�16�C�6!!1�2�6!�?P 
- �6+21"/5��/6)+CO 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�
N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!
!1�2�6!�?P 
- 26)6+�N�AP1)P*�1��์�/6)+CO�6��O6!�6+11�O""
/BN!*!�์2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!
(6�1B�26/�++) 

PLO5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)N
N&AP1! 6R#2CN�6+O�O#ั�/6�O/*062�+์�6��O6!/>0/�++)
N)��6�+1!>�2์ 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�1�
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- �+�?0@�16�O6!/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 0@�16�C�6!!1�2�6!�?P 
- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"�O6!/>0/�++)N)��6�+1!>�2์
+N/)�5"N��P!P-*?2)5*Q/)N 
- �6+21"/5��/6)+CO 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์�1�
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 26)6+�� 6!/��O1)C-�6+#+4*B��์Q�O/>0/�++)
N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 26)6+�/>N�+64/์�O1)C-�O6!�6+#+4*B��์Q�O
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�
N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!
!1�2�6!�?P 
 



 

 

)ค1.2 TSU 55 

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!�6+#+4*B��์Q�O
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6
�+1!>�2์N&AP12+O6�N��P!P-*?2)5*Q/)N 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์  
- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�+4"/!�6+O-4�6+#+4*B��์Q�O062�+์�1�
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- �+�?0@�16�O6!/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 0@�16�C�6!!1�2�6!�?P 
- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"�O6!/>0/�++)N)��6�+1!>�2์
+N/)�5"N��P!P-*?2)5*Q/)N 
- �6+21"/5��/6)+CO 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์�1�
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 26)6+�� 6!/��O1)C-�6+#+4*B��์Q�O/>0/�++)
N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 26)6+�/>N�+64/์�O1)C-�O6!�6+#+4*B��์Q�O
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N
Q!+4�5"&1Q�O 
- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�
N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!
!1�2�6!�?P 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!�6+#+4*B��์Q�O
/>0/�++)N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

PLO6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)25�ค)O-4�6+N#็!$CO#+4�1"�6+ 

Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)N)��6
�+1!>�2์N&AP12+O6�!/5��++)25��) 

- �5Q�� 6�6)N�?P*/�5"�/6)+CO�/6)N�O6Q�Q!�6+2+O6�!/5��++)25��)O-4
�6+N#O!$CO#+4�1"�6+ 

- � 6P�+��6!N�?P*/�5"!/5��++)�6��O6!/>0/�++)N)��6�+1!>�2์ 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์ 
- �6+#+4*B��์Q�O�/6)+CON&AP1�N1*1�N#O!!/5��++)O-4�6+N#O!
$CO#+4�1"�6+ 

- �6+�?&>)&์"��/6)/>�5* 

- 2N�N2+>)Q/ON�O6+N/)�>��++)O�N��5! Start up 

- 2N�N2+>)Q/O!>2>�N�O6+N/)�6+O�N��5!/BN!*!�์Q!P�+��6+�N6� N 

- P�+��6!�?P!>2>�� 6�5"2�6!#+4�1"�6+ 

- 26)6+�1 >"6*�+4"/!�6+2+O6�!/5��++)25��)
O-4�6+N#O!$CO#+4�1"�6+R�O 
- 26)6+�/>N�+64/์�O1)C-�?PN�?P*/�O1�Q!�6+�6+2+O6�
!/5��++)25��)O-4�6+N#O!$CO#+4�1"�6+R�O 
- 26)6+�N�AP1)P*�1��์�/6)+CON&AP1�6+2+O6�
!/5��++)25��)O-4�6+N#O!$CO#+4�1"�6+R�O 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*
!/5��++)�6�25��) 

- �+�?0@�16�?PN�?P*/�O1��5"�6+#+4*B��์Q�O�/6)+CON&AP12+O6�!/5��++)
25��)O-4�6+N#O!$CO#+4�1"�6+ 

- � 6P�+��6!N�?P*/�5"!/5��++)�6��O6!/>0/�++)N)��6�+1!>�2์ 

- �6+� 6+6*�6!/�6+N�?*!N-N)#+>��6!>&! ์ 
- �6+-�)A1#�>"5�>Q!�6!/>�5*�?PN�?P*/�O1��5"�6+2+O6�!/5��++)25��) 

- 2N�N2+>)Q/ON�O6+N/)�>��++)O�N��5! Start up 

- P�+��6!�?P!>2>�� 6�5"2�6!#+4�1"�6+ 

- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�
N/)642) 

- 26)6+�Q�O1��์�/6)+CO O-4!/5��++)N&AP1O�O#ั�/6
R�O1*N6�N/)642) 

- 26)6+�#�>"5�>�6!/>�5*�?PN�?P*/�O1��5"�6+2+O6�
!/5��++)25��)O-4�6+N#O!$CO#+4�1"�6+R�O1*N6�
�C��O1� 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?
�++*6"++�Q!/>�6�?& 

- �6+)1"/)6*�6!N#O!�-BN)*N1*P�*2-5"/)B!N/?*!� 6O/!N�/!O6�?P
�/6)+5"$>��1"Q!�-BN) 

- 21�O�+�N�?P*/�5"�/6)+5"$>��1"Q!�6!�?PR�O+5")1"/)6* N�N! 
�6+� 6O""%@�/5� �6+�O!�/O6N&>P)N�>) O-4)1"/)6*Q/O! 6N2!1N�-*
O""%@�/5� 

- 21!21�O�+�N+AP1��/6)+5"$>��1" �6+)?)!B1*25)&5! ์ �6+N�O6Q�
/5�! ++)�1�1��์�+ 3-3 

- �5��>��++)�6+21!$N6!2AP1P�*N!O!$CO�?P)?�/6)N�?P*/�6� /+A1)?
#+42"�6+�์�+� N&AP1Q/O!>2>�R�O�+6"�O1)C-O-�N#-?P*!N+?*!+CO�5Q�1��์
�/6)+COO-4�5�14�+4"/!�6+ /-5��6+ �6��,1�?2CN�6+#+4*B��์Q!
�6+� 6�6!�+>� 
- �+4"/!�6+N+?*!�6+21!�1�16�6+*์$CO21!R�O21�O�+��B� ++)
�+>* ++)O-4�++*6"++��6�/>�6�?&Q/OO�N!>2>� 

- N�?*!+6*�6!#�>"5�>�6+ �6+N�?*!"��/6)/>�5* O-4�6+N�?*!
+6*�6!/>�5* 

- �6+�+��N1N/-6�1�!>2>�Q!�6+N�O6N+?*! �6+2N�
�6!�?PR�O+5")1"/)6* �6+N�O6+N/)�>��++) 

- 26)6+�2A"�O!�6!/>�5* 1N6! 0@�16O-4/>N�+64/์
�6!/>�5*�?PR�O�6��6+2A"�O! 

- 26)6+�� 6O""%@�/5��5Q�Q!O-4!1��5Q!N+?*! 

- �+��N1N/-6�1�!>2>�Q!�6+N�O6N+?*!  
- )?&,�>�++)�6+N+?*!O-4�6+21"N#O!R#�6)
+4N"?*!�?P� 6/!� 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O
1*N6�)?#+42>� >(6& 

- �6+N-N6#+42"�6+�์ 

- 21�21�O�+�N+AP1��/6)+5"$>��1" �6+)?)!B1*25)&5! ์ �6+N�O6Q�
/5�! ++)�1�1��์�+ 3-3 

- �5��>��++)�6+N+?*!�6+21!�?PN!O!�6+� 6�6!N#O!�-BN)O-4�6!�?P
�O1�)?#�>25)&5! ์+4//N6�"B��- 

- �5��>��++)�6+21!$N6!2AP1P�*N!O!$CO�?P)?�/6)N�?P*/�6� /+A1)?
#+42"�6+�์�+� N&AP1Q/O!>2>�R�O�+6"�O1)C-O-�N#-?P*!N+?*!+CO�5Q�  
1��์�/6)+COO-4�5�14�+4"/!�6+ /-5��6+ �6��,1�?2CN�6+#+4*B��์
Q!�6+� 6�6!�+>� 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�! 6N2!1$-�6!O-4O2��O!/�6+�>�
/>N�+64/์ O-4O�O#ั�/6Q!/5/�O1�?PN�?P*/�O1� 
�>�O�O#ั�/6Q!/5/�O1Q!+6*/>�6R�O 
- 26)6+�! 6N2!1O-4N-N6#+42"�6+�์R�O 
- 26)6+�� 6�6!�-BN)+N/)�5"$CO1AP!R�O�5Q�2�6!4�?PN#O!
$CO! 6O-4$CO�6) 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+
O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1��?/>� (lifelong 

learning) 

- O""%@�/5� 

- �5Q�� 6�6)N�?P*/�5"�,1�?�O6!/>0/�++)N)��6�+1!>�2์ 
- �6+21"/5��/6)+CO 
- �+�?0@�16�?PN�?P*/�O1��5"�6+O�O#ั�/6�O6!/>0/�++)N)��6�+1!>�2์ 

- �6+-�)A1#�>"5�>Q!�6!�?PN�?P*/�O1��5"�6+O�O#ั�/6�O6!/>0/�++)
N)��6�+1!>�2์ 

- �6+Q�O�1'O/+์Q!�6+O�O#ั�/6�O6!/>0/�++)N)��6�+1!>�2์ 
- &,�>�++) O-4�/6)�5Q�Q�Q!�6+O�O#ั�/6�1�$CON+?*! 

- 26)6+�� 6!/��O1)C-�?PN�?P*/�O1��O6!/>0/�++)
N)��6�+1!>�2์R�O 
- 26)6+�/>N�+64/์�O1)C-�?PN�?P*/�O1��O6!/>0/�++)
N)��6�+1!>�2์R�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!/>0/�++)N)��6
�+1!>�2์�5"062�+์�?PN�?P*/�O1�R�O 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- �50!��>�?P)?�N1�6+#�>"5�>�6!�1�!>2>� 

- +6*�6!�/6)�O6//!O6P�+��6! P�*+4"B1B#2++� #ั�/6 O-4
O!/�6�O�OR� 

- �6+! 6N2!125))!6 O-4�6+�1"� 6�6)�1�!>2>� 

- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 

- 26)6+�#+4*B��์Q�O�/6)+CO�O6!/>0/�++)N)��6
�+1!>�2์N&AP1O�O#ั�/6�6��+�?0@�16R�O1*N6�
�C��O1�N/)642) 

- 26)6+�#�>"5�>�6!�?PN�?P*/�O1��5"�6+O�O#ั�/6
�O6!/>0/�++)N)��6�+1!>�2์R�O1*N6��C��O1� 
- 26)6+�Q�O�1'O/+์N&AP1�6+O�O#ั�/6�O6!
/>0/�++)N)��6�+1!>�2์R�O1*N6�N/)642) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� 
�5!2)5* O-4 2AP126+�5Q�Q!+C#O""�6+&C�O-4�6+N�?*!
P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

- �6+N-N6#+42"�6+�์ 

- )1"/)6*�6!�6+2A"�O!"��/6)/>�5* �O1)C-O-41��์�/6)+CO�N6� N 
Q!�N1��6�26+2!N�0�?P/-6�/-6* 

- �5��>��++)�6+21!$N6!2AP1P�*N!O!$CO�?P)?�/6)N�?P*/�6� /+A1)?
#+42"�6+�์�+� N&AP1Q/O!>2>�R�O�+6"�O1)C-O-�N#-?P*!N+?*!+CO�5Q�  
1��์�/6)+COO-4�5�14�+4"/!�6+ /-5��6+ �6��,1�?2CN�6+#+4*B��์
Q!�6+� 6�6!�+>� 
- �5��6+N+?*!+CO�?PN!O!$CON+?*!N#O!2 6�5� N!O!�6+N+?*!�6+21!�?PN#O! 
Active Learning P�*�5�Q/O)?�6+N+?*!+CO�6�2�6!�6+�์�+>� 
- ! 6N2!1Q!+C#O""�6+O�N��5! N�N! �6+ pitching O$!�6+#+4�1"
 B+�>� 

 

- 26)6+�2A"�O!�O1)C- �6!/>�5*�6��6!�O1)C-�N6� N 
O-4!/5��++)Q!�5Q!N+?*! 

- 26)6+�! 6N2!1O-4N-N6#+42"�6+�์R�O 
- �6+�6)-�1" O-4�6+25�N�� 

- 26)6+�! 6N2!1$-�6!O-4O2��O!/�6+�>�
/>N�+64/์ O-4O�O#ั�/6Q!/5/�O1�?PN�?P*/�O1� 
�>�O�O#ั�/6Q!/5/�O1Q!+6*/>�6R�O 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ 
(SPLOs) 

2�6!�6+�์/+A1(6+4�6!�?P24�O1!2)++�!4�1�$CON+?*! 

(Performance Criteria) 
N���์�6+"++-B2)++�!4/LO 

 

- N2!1O!4O/-N��O1)C-�/6)+CO O-4�6+2A"�O!�O1)C-�O/*N��P!P-*?
26+2!N�0 2AP11>N-O��+1!>�2์ 2AP1 website 2AP1�6+21! e-learning 

O-4� 6+6*�6! P�*N!O!�6+! 6�5/N-� /+A1)?2�>�>1O6�1>� �6�
O/-N��?P)6�O1)C-�?P!N6N�AP1�A1 
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1.7 O$!�6+N+?*!�?P21�ค-O1��5"$--5& ์�6+N+?*!+CO�1�/-5�2C�+ SPLOs  

$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

PLO 1 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�ค�>�062�+์ 
Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�
/>�*6062�+์ 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�> 

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�
��>�062�+์ 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�> 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN/>0/�++)�5Q!2C� 

Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++) 
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)N�+AP1��- 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�> 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++) 
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)R''O6 

- "++*6* 

- �6+21!O""26 >� 

- �5Q�� 6�6) 

- �6+*��5/1*N6� 
- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+� 6-1�N/�B�6+�์N&AP1N#O!�+�?0@�16 
- �6+-�)A1#�>"5�> 
- 0@�16�C�6!!1�2�6!�?P 
- N�O6+N/)�6+1"+)/+A125))!6�?PN�?P*/�O1� 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++) 
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�/>0/�++)�/"�B) 

- "++*6* 

- �6+21!O""26 >� 

- �5Q�� 6�6) 

- �6+*��5/1*N6� 
- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+� 6-1�N/�B�6+�์N&AP1N#O!�+�?0@�16 
- �6+-�)A1#�>"5�> 
- 0@�16�C�6!!1�2�6!�?P 
- N�O6+N/)�6+1"+)/+A125))!6�?PN�?P*/�O1� 

PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""R''O6 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�>�6+1(>#+6*Q!�5Q!N+?*! 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""#O1��5! 

- "++*6* 

- �6+21!O""26 >� 

- �5Q�� 6�6) 

- �6+*��5/1*N6� 
- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+� 6-1�N/�B�6+�์N&AP1N#O!�+�?0@�16 
- �6+-�)A1#�>"5�> 
- 0@�16�C�6!!1�2�6!�?P 
- N�O6+N/)�6+1"+)/+A125))!6�?PN�?P*/�O1� 

PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""�/"�B)15�P!)5�> 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�>�6+1(>#+6*Q!�5Q!N+?*! 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""/BN!*!�์2 6/+5"�6!�/"�B)+4""
15�P!)5�>Q!(6�1B�26/�++) 

- "++*6* 

- �6+21!O""26 >� 

- �5Q�� 6�6) 

- �6+*��5/1*N6� 
- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+� 6-1�N/�B�6+�์N&AP1N#O!�+�?0@�16 
- �6+-�)A1#�>"5�> 
- 0@�16�C�6!!1�2�6!�?P 
- N�O6+N/)�6+1"+)/+A125))!6�?PN�?P*/�O1� 

PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)NN&AP1
! 6R#2CN�6+O�O#ั�/6�O/*062�+์�6��O6!/>0/�++)N)��6   
�+1!>�2์ 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�>�6+1(>#+6*Q!�5Q!N+?*! 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6    
�+1!>�2์N&AP12+O6�N��P!P-*?2)5*Q/)N 

- "++*6* 

- �6+21!O""26 >� 

- �5Q�� 6�6) 

- �6+*��5/1*N6� 
- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+� 6-1�N/�B�6+�์N&AP1N#O!�+�?0@�16 
- �6+-�)A1#�>"5�> 
- 0@�16�C�6!!1�2�6!�?P 
- N�O6+N/)�6+1"+)/+A125))!6�?PN�?P*/�O1� 

PLO 6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)25�ค)O-4�6+N#็!$CO#+4�1"�6+ 

Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)N)��6    
�+1!>�2์N&AP12+O6�!/5��++)25��) 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+1(>#+6*Q!�5Q!N+?*! 

- �6+%@�/>N�+64/์�5/1*N6� 
- �6+! 6N2!1�6! 

- �6+� 6+6*�6! 

- �6+-�)A1#�>"5�>�6+1(>#+6*Q!�5Q!N+?*! 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*!/5��++)
�6�25��) 

- "++*6* 

- �6+21!O""26 >� 

- �5Q�� 6�6) 

- �6+*��5/1*N6� 
- )1"/)6*�6! 

- �6+0@�16�O!�/O6�O/*�!N1� 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning  

- �6+� 6-1�N/�B�6+�์N&AP1N#O!�+�?0@�16 
- �6+-�)A1#�>"5�> 
- 0@�16�C�6!!1�2�6!�?P 
- N�O6+N/)�6+1"+)/+A125))!6�?PN�?P*/�O1� 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?
�++*6"++�Q!/>�6�?& 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Community based learning 

- +6*�6!�/6)�O6//!O6#+>��6!>&! ์   
- �6+! 6N2!125))!6�1�!>2>� 

- �6+%@�N�?*!+6*�6! /+A1"��/6)/>�5* 

- �6+-�&AQ!�?P�B)�! 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�
)?#+42>� >(6& 

- �6+� 6�>��++)�-BN) 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
 

- �6+1(>#+6*�-BN)*N1* 

- �6+%@��5Q�� 6�6) 

- �6+! 6N2!1�6! O-4�6+! 6N2!125))!6�1�!>2>� 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+O�OR�
#ั�/6 O-4)?�6+N+?*!+CO�-1��?/>� (lifelong learning) 

- �6+� 6�>��++)�-BN) 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
 

- �6+1(>#+6*�-BN)*N1* 

- �6+%@��5Q�� 6�6) 

- �6+! 6N2!1�6! O-4�6+! 6N2!125))!6�1�!>2>� 
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$--5& ์�6+N+?*!+CO*N1*�1�/-5�2C�+ (SPLOs) 
/> ?�5��6+N+?*!�6+21! 

(Learning Pedagogy) 
�6+�5��>��++)�6+N+?*!+CO 
(Learning Activities) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* 
O-4 2AP126+�5Q�Q!+C#O""�6+&C�O-4�6+N�?*!P�*Q�O
N��P!P-*?26+2!N�0�?PN/)642) 

- "++*6* 

- �6+%@�#�>"5�> 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- Project based learning 

- �6+0@�16�O!�/O6�O/*�!N1� 

- +6*�6!�/6)�O6//!O6#+>��6!>&! ์   
- �6+! 6N2!1�6! O-4�6+! 6N2!125))!6�1�!>2>� 

- �6+%@�N�?*!+6*�6! /+A1"��/6)/>�5* 
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 1.8 ค/6)ค6�//5��1�$--5& ์�6+N+?*!+CON)AP12>Q!#?�6+0@�16 (Year Learning Outcomes: 

YLOs) 
�5Q!#?�?P +6*-4N1?*� 

1 1) 1 >"6*O-4#+4*B��์�/6)+CO&AQ!�6!�O6!��>�062�+์O-4/>�*6062�+์N&AP1N#O!&AQ!�6!Q!
�6+0@�16+6*/>�6�O6!/>0/�++)062�+์ 

2) )?�5�14Q!�6+-�)A1#�>"5�>�6+�+4"/!�6+$->��5Q!&AQ!�6! />0/�++)N)��6�+1!>�2์N"AQ1��O!
O-4�6+N�?*!O""/>0/�++) 

3) )?�5�14Q!�6+2AP126+ �6+'ั� �6+&C� �6+1N6! O-4�6+N�?*!(616R�* 

4) )?�5�14Q!�6+2AP126+ �6+'ั� �6+&C� �6+1N6! O-4(61615��,1 

2 1) 1 >"6*/-5��6+&AQ!�6!�6�/>0/�++) +4"B#ั�/6 O-4#+4*B��์Q�OQ!�6+O�O#ั�/6�6�
/>0/�++)&AQ!�6!R�O 

2) )?�5�14Q!�6+-�)A1#�>"5�>�6+�O6!&AQ!�6!�6��O6!/>0/�++)N�+AP1��- />0/�++)R''O6 O-4
/>0/�++)�/"�B) 

3) *1)+5"�/6)O���N6��6��/6)�>�O-4/5�! ++) N+?*!+CO�?P�41*CN+N/)�5"2)6�>�Q!25��)�?P)?
�/6)/-6�/-6*�6�/5�! ++)R�O1*N6�)?�/6)2B� 

3 1) ! 6�/6)+COO-4/-5��6+&AQ!�6!�6�/>0/�++))6�N1*1�N&AP10@�16O-4O�O#ั�/6�6�/>0/�++)�?P
�5"�O1!R�O 

2) )?�5�14Q!�6+#�>"5�>�6+/>0/�++)�5Q!2C� 26)6+�11�O"" &5�!6 O-4� 6N!>!�6+��-1�N�>�
/>0/�++)�?PN�?P*/�O1��6�/>0/�++)N)��6�+1!>�2์O-4/>0/�++)R''O6 (�6!R''O6� 6-5�) )?�6+
/>N�+64/์�O1)C- O#-$-�O1)C-O-4�6+�5�2>!N�>�/>0/�++)N&AP1�6+2+B#$-R�O1*N6�N/)642) 

3) )?�/6)26)6+�Q!�6+#�>"5�>�6!�6�/>0/�++)R�O1*N6�#-1�(5* 11�O""+4""�6!/+A1
�+4"/!�6+�6�/>0/�++)�6)�/6)�O1��6+O-4�O1� 6/!��1��6!P�*� 6!@��@��/6)
#-1�(5* 2>P�O/�-O1) O-4)6�+�6!�6+#�>"5�>/>�6�?& 

4 1) #+4*B��์Q�O�/6)+CO�6�/>0/�++)Q!�6+11�O"" O�O#ั�/6 �5�2+O6�1B#�+�์�N6� N R�O1*N6�
N/)642)O-4)?#+42>� >(6& 

2) )?�/6)&+O1)Q!�6+� 6�6!+N/)�5"$CO1AP!�?P)?�/6)/-6�/-6*Q!2/26�6/>�6R�O1*N6�)?
#+42>� >(6& )?(6/4$CO! 6 2+O6�2(6&O/�-O1)Q!�6+� 6�6!Q/O�+�N#O6/)6*�6)�?P/6�O$!
O-4"++-B/5��B#+42��์  

3) )?�/6)+5"$>��1"�N1�6+#�>"5�>/>�6�?&/>0/�++) �N1"+>"��1�25��)O-42>P�O/�-O1) O-4
26)6+�#+4N)>!$-�+4�"�1��6+O�OR�#ั�/6�6�/>0/�++)�?P�5"�O1!�N125��) 2>P�O/�-O1) 
O-4�6+&5�!6�?P*5P�*A! 

4) *@�)5P!O-4#�>"5�>�6)�++*6"++�O/N�/>�6�?& )?�/6)26)6+�Q!�6+N+?*!+COO-4&5�!6�!N1�
�-1��?/?� 



 

 

)ค1.2 TSU 70 

�5Q!#?�?P +6*-4N1?*� 

5) 26)6+�"C+�6�6+1��์�/6)+CO�6�/>0/�++)N)��6�+1!>�2์O-4062�+์�?PN�?P*/�O1�Q!�6+2+O6�
!/5��++)�?PN/)642)�5""+>"��1��+5&*6�+Q!�B)�! )?�/6)&+O1)Q!�6+#+4�1"16�?&
1>2+4O-4N#O!$CO#+4�1"�6+Q�O062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N#O!&AQ!�6! 

6) )?�5�14Q!�6+2AP126+ �6+'ั� �6+&C� �6+1N6! O-4(61615��,1 

 

2. O$!�6+&5�!6/#+5"#+B� 
O$!�6+&5�!6/N#-?P*!O#-� �-*B� ์ /-5��6!/�5/"N��?Q 

1. #+5"#+B�/-5�2C�+Q/O)?)6�+�6!
O-421��-O1��5"�/6)�O1��6+
�1��-6�O+��6! O-4N#O!R#
�6)�+1")6�+�6!�B�/B�>
+4�5"1B�)0@�16 &.0. 2552 

O-4)6�+�6!/>�6�?& 

- Q�OO!/�6�O-4�+4"/!�6+#+5"#+B�
/-5�2C�+�6)N���์�1� ASEAN 

University Network Quality 

Assurance (AUN - QA) +/)�@�
)6�+�6!�B�(6&�6+0@�16
/>0/�++)062�+์ (TABEE) P�*
�"�/!O-4� 6/!�$-�6+N+?*!+CO�?P
�6�//5��6)�/6)�O1��6+�1��6+)?
2N/!R�O2N/!N2?*�B��-BN) P�*Q�O�O1)C-
�6� 

1) #+4N)>!O-4�>��6)/-5�2C�+�B�   
5 #? �6�$CON+?*! $CO#+4�1"�6+ 
O-4$COQ�O"5��>� 

2) #+4N)>!�>��6)�B�(6&�1�"5��>�
�6�$CO#+4�1"�6+#?-4 1 �+5Q� 

3) #+4�B)/25))!6$CO+5"$>��1"
/-5�2C�+ 16�6+*์#+4� 6/-5�2C�+ 

4) �>��6)�/6)�O6//!O6�1�       
1��์�/6)+COQ!/>�6�?& 

- N1�26+#+5"#+B�/-5�2C�+ 

- +6*�6!$-�6+#+4N)>!/-5�2C�+ 

- +6*�6!$-�6+#+4N)>!�/6)     

&@�&1Q�Q!�6+Q�O"5��>�O-4
�O1N2!1O!4�1�$COQ�O"5��>� 

- +6*�6!$-�6+#+4N)>!�/6)      
&@�&1Q�Q!�6+Q�O"5��>�O-4
�O1N2!1O!4�1�"5��>� O-4!>2>�
#ั��B"5! 

- N1�26+�6+#+4�B) 

- N1�26+�O1N2!1O!4�6�$CO/>&6�1์
/-5�2C�+ 

- +6*/>�6Q!/-5�2C�+�?P21��-O1��5"
�6+N#-?P*!O#-��1�/>�6�?& 

2. �/6)21��-O1��5"2(6&25��)
O-41��์�+ 

- 2 6+/��6+N#-?P*!O#-��1�
2�6!�6+�์�N6� N �?P)?$-�N1�/6)
�6�//5��N1"5��>� 

- 2 6+/��/6)&@�&1Q�O-4
�O1N2!1O!4�1�$COQ�O"5��>� 

 

- +6*�6!$-�6+2 6+/��/6)
�6�//5��1�$COQ�O"5��>� 

- +6*�6!$-�6+2 6+/��/6)       
&@�&1Q��1�$COQ�O"5��>� 
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O$!�6+&5�!6/N#-?P*!O#-� �-*B� ์ /-5��6!/�5/"N��?Q 
- 2 6+/��/6)&@�&1Q�O-4
�O1N2!1O!4�1�!>2>�#ั��B"5!�N1
�B�(6&�1�/-5�2C�+ 

- +6*�6!$-�6+#+4N)>!�/6)     
&@�&1Q� O-4�O1N2!1�1�!>2>�
#ั��B"5!�?P)?�N1/-5�2C�+ 

3. &5�!6"B�-6�+�O6!�6+N+?*!
�6+21! 

- 2!5"2!B! O-42N�N2+>)Q!N+AP1��6+
&5�!62)++�!4"B�-6�+�O6!�6+
N+?*!�6+21! �6+/>�5* O-4"+>�6+
/>�6�6+ Q/O)?�/6)+CO�/6)N�?P*/�6�
�O6!/>0/�++)N)��6�+1!>�2์ N�N! 
+4""�/"�B)15�P!)5�>O-4/BN!*!�์N&AP1
1B�26/�++) �6+11�O""+4""R''O6
O-4�6+#O1��5! 

- &5�!6�5�14�6+N+?*!�6+21!�?PN!O!
�O6!�/6)+CO �/6)26)6+� 2)++�!4 
�5�14 O-4�B� ++)�+>* ++) 

- 2N�N2+>)�6+� 6/>�5*O-4�6+"+>�6+
/>�6�6+O�N25��) 

- #+>)6�O-4�B�(6&�1�$-�6!
�6�/>�6�6+ 

- �/6)&@�&1Q��1�$CON+?*!�N1
16�6+*์ O-4�>��++)2N�N2+>)
/-5�2C�+ 

- �O1)C-�6+N�O6+5"1"+)#�)!>N�0
16�6+*์Q/)N�O6!�6+�5��6+N+?*!�6+
21! 

- �O1)C-�6+�5�1"+)25))!6 /+A1
�6+0@�16�C�6!Q!1��์�+�5Q!! 6 
- �6+N�O6+5"�6+1"+)25))!6N�>�
/>�6�6+ 
- �/6)&@�&1Q��1�#+4�6�!O-4
25��)�N1�6+/>�5*O-4"+>�6+/>�6�6+
O�N25��) 

4. &5�!6!>2>�Q/O)?�5�14�6�
/>�6�?&&+O1)�?P�4#�>"5�>�6! 

- 2N�N2+>)�+4"/!�6+N+?*!�6+21! 
O-4�5��>��++)N2+>)N&AP1N&>P)�5�14
�6+#�>"5�>�6! �O/*�6+%@��6!O-4
�6+0@�16�C�6!�5"1��์�6+�5Q!! 6�5Q�Q!
O-4!1�#+4N�0 

- 2N�N2+>)Q/O)?2/�>�0@�16 

- �1�"�N+?*!/-5��6�N2+O�2>Q!�6+%@�
#+42"�6+�์/>�6�?&�1�!>2>��5Q!#?�?P 3 

O$!P�+��6! O-4!>2>��5Q!#?�?P 4 

O$!2/�>�0@�16 

- � 6!/!O-4$-25),� >N�1�P�+��6+
2N�N2+>)�+4"/!�6+N+?*!�6+21! 
O-4�5�14Q!�6+#�>"5�>�6! 

- � 6!/!P�+��6+%@��6!O-40@�16�C
�6!Q!1��์�+�5Q!! 6 

- � 6!/!!>2>��?PN�O6+N/)O$!2/�>�
0@�16 
- +6*�6!�6+�1�"�N+?*!N&AP1
/>N�+64/์O-4&5�!6�+4"/!�6+
�5��6+21!�6��6+%@�#+42"�6+�์
/>�6�?&  
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/)/��?P 3 +4""�6+�5��6+0@�16 �6+� 6N!>!�6+ O-4Pค+�2+O6��1�/-5�2C�+ 

 

1. +4""�6+�5��6+0@�16 

 1.1 +4"" 

  +4""�/>(6� P�* 1 #?�6+0@�16O"N�11�N#O! 2 (6��6+0@�16#��> 1 (6��6+0@�16#��>)?
+4*4N/-60@�16R)N!O1*�/N6 15 25#�6/์ 
 1.2 �6+�5��6+0@�16(6ค,�C+O1!  

  ø O$!�6+0@�16R)N)?(6�,�C+O1! 

  ø O$!�6+0@�16� 6/!�Q/O)?(6�,�C+O1! P�*)?+4*4N/-60@�16(6�N+?*!,�C+O1! R)N!O1*
�/N6 6 25#�6/์ �@P�)?�6+�5��5P/P)��6+N+?*!N�N6�5" 15 25#�6/์ (�5��5P/P)��6+N+?*! N�N6�5" 2.5 N�N6 �1�
(6�N+?*!#��>) � 6!/! 1 (6��6+0@�16 Q!�5Q!#?�?P 3 

 1.3 �6+N�?*"Nค?*�/!N/*�>�Q!+4""�/>(6ค  
R)N)? 

2. �6+� 6N!>!�6+/-5�2C�+ 
 2.1 /5! - N/-6Q!�6+� 6N!>!�6+N+?*!�6+21! 

  (6�N+?*!�?P 1   �5Q�O�NN�A1!)>�B!6*! - N�A1!�B-6�) 

  (6�N+?*!�?P 2   �5Q�O�NN�A1!&,0�>�6*! - N�A1!)?!6�) 

  (6�N+?*!,�C+O1! �5Q�O�NN�A1!)>�B!6*! - N�A1!�+��6�) 

   ø Q!N/-6+6��6+ 

   ø !1�N/-6+6��6+ P#+�+4"B.............................. 
 2.2 คB�2)"5�>�1�$CON�O60@�16  
  2.2.1 �6)N���์)6�+�6!�5Q!)5 *)0@�16�1!#-6*/+A1N�?*"N�N6 
  2.2.2 �6)N���์)6�+�6! #/�./#/2. /+A1N�?*"N�N6 
  2.2.3 N#O!$CO)?�/6)#+4&,�>�? 
   O-4N#O!R#�6)�O1"5��5")/6/>�*6-5*�5�1>� /N6�O/* �6+0@�16+4�5"#+>��6�+? 
&.0. 2559 /)/��?P 3 �O1�?P 12  
 2.3 #ั�/6�1�!>2>�O+�N�O6  
  ø �/6)+CO�O6!(616�N6�#+4N�0R)NN&?*�&1 

  ø �/6)+CO�O6!��>�062�+์//>�*6062�+์R)NN&?*�&1 

  ø �6+#+5"�5/�6��6+N+?*!Q!+4�5")5 *)0@�16  
  ø !>2>�R)N#+42��์�4N+?*!Q!26�6/>�6�?P21"�5�N-A1�R�O 
  ø 1AP!N (+4"B) ..............................................................  
 

 

 

 
 
 
 
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 2.4 �-*B� ์Q!�6+� 6N!>!�6+N&AP1O�OR�#ั�/6/�O1� 6�5��1�!>2>�Q!�O1 2.3 

ÿ �5�21!N2+>)N�+?*)�/6)+CO&AQ!�6!�N1!�6+N+?*! 

ÿ �5��6+#�)!> N�0!>2>�Q/)N O!4! 6�6+/6�N#O6/)6*�?/>� N��!>��6+N+?*!Q!
)/6/>�*6-5* O-4�6+O"N�N/-6 

ÿ �5�Q/O)?+4""16�6+*์�?P#+@�16N&AP1� 6/!O6�?P21�2N1��CO- �5�N�A1! Q/O� 6O!4! 6O�N!>2>� 
O-4Q/ON!O!*Q 6Q!�+�?�?P!>2>�)?#ั�/6�6)�O6��O!N#O!�+�?&>N01 

ÿ �5��>��++)�?PN�?P*/�O1��5"�6+2+O6��/6)25)&5! ์�1�!>2>�O-4�6+�CO-!>2>� R�OO�N      /5!
O+�&"+4//N6�!>2>��5"16�6+*์ /5!&"$CO#��+1� �6+�>��6)�6+N+?*!�1�!>2>��5Q!  #?�?P 
1 �6�16�6+*์$CO21! O-4�5��>��++)21!N2+>)�O6� 6N#O! 

ÿ 1AP!N (+4"B) .............................................................. 
 2.5 O$!�6++5"!>2>�O-4$CO2 6N+O��6+0@�16Q!+4*4 5 #?  

+4�5"�5Q!#? 
� 6!/!!>2>�Q!O�N-4#?�6+0@�16 

2565 2566 2567 2568 2569 

�5Q!#?�?P 1 40 40 40 40 40 

�5Q!#?�?P 2 - 40 40 40 40 

�5Q!#?�?P 3 - - 40 40 40 

�5Q!#?�?P 4 - - - 40 40 

+/) 40 80 120 160 160 

ค6�/N6�42 6N+O��6+0@�16 - - - 40 40 

 

2.6 �"#+4)6��6)O$! 

�N6" 6+B��6+0@�16O-4�N6N-N6N+?*!O""N/)6�N6*         18,000 "6�/(6�N+?*! 

#+4)6��6+�-1�/-5�2C�+ 153,000 "6�/ค! 

คN6Q�O�N6*�N1/5//ค!/#? 36,000  

/)6*N/�B : *� 6!/! 8 (6�N+?*!#��>O-4 1 (6�N+?*!,�C+O1! 

   2.6.1 �"#+4)6�+6*+5" (/!N/*: "6�) 

#+4)6��6++6*+5" /!N/*!5" 
#?�"#+4)6� 

2565 2566 2567 2568 2569 

�N6-��4N"?*! "6�/#? 1,440,000  2,880,000  4,680,000  6,120,000  6,120,000 

�6!"+>�6+/>�6�6+�6�(6*!1�  "6�/#? 200,000 300,000 450,000 675,000 1,012,500 

�B!�O6!�6+N+?*!�6+21!O-4�6+/>�5* "6�/#? 50,000 100,000 150,000 200,000 250,000 

+/)  1,690,000 3,280,000 5,280,000 6,995,000 7,382,500 

 

 
 

 

 
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   2.6.2 �"#+4)6�+6*�N6* (/!N/*: "6�) 

+6*�6+ 
#?�"#+4)6� 

2565 2566 2567 2568 2569 

1. คN6Q�O�N6*� 6N!>!�6!      

1.1 �N6�1"O�! 50,000 50,000 50,000 50,000 50,000 

1.2 �N6Q�O21* 30,000 30,000 30,000 30,000 30,000 

1.3 �N6/52�B 30,000 30,000 30,000 30,000 30,000 

1.4 �N626 6+�C#P(�  10,000 10,000 10,000 10,000 10,000 

2. +6*�N6*Q/O)/6/>�*6-5*  20,000 30,000 45,000 67,500 10,1250 

3. �"-��B! 500,000 1,000,000 1,500,000 2,000,000 - 

+/)�5Q�2>Q! 640,000 1,150,000 1,665,000 2,187,500 221,250 

 

 2.7 +4""�6+0@�16 

ÿ O""�5Q!N+?*! 

ÿ O""�6�R�-$N6!2AP12>P�&>)&์N#O!/-5� 

ÿ O""�6�R�-$N6!2AP1O&+N(6&O-4N2?*�N#O!2AP1/-5� 

ÿ O""�6�R�-�6�1>N-O��+1!>�2์N#O!2AP1/-5� (E-learning) 

ÿ O""�6�R�-�6�1>!N�1+์N!O� 

ÿ 1AP!N (+4"B) O""11!R-!์ 
 2.8 �6+N�?*"P1!/!N/*�>� +6*/>�6 O-4�6+-��4N"?*!�O6))/6/>�*6-5* 

  �6+N�?*"+6*/>�6 N!AQ1/6�1�� 61 >"6*+6*/>�6Q!+6*/>�6�?P�1N�?*"�4�O1��+1"�-B)N!AQ1/6
�1�� 61 >"6*+6*/>�6�6)P�+�2+O6��?P!>2>��O1�N+?*!R)N!O1*�/N6+O1*-4 75 +6*/>�6�?PP1!�O1�N#O!+6*/>�6
�?P!>2>�N�*N+?*!)6O-O/R)NN�>! 5 #? O-4R�O+5"+4�5"�5Q!R)N�P 6�/N6 C /+A1R�O+5"�N6+4�5"�5Q!R)N�P 6�/N6 2.00 
�5Q�!?Q� 6!/!/!N/*�>��?P�1+5"P1!+6*/>�6 N�?*"P1!+6*/>�6 O-4N�?*"#+42"�6+�์ +/)�5!O-O/�O1�R)NN�>!
+O1*-4 40 �1�� 6!/!/!N/*�>�+6*/>�6�6)P�+�2+O6�/-5�2C�+ O-4N#O!R#�6)�O1"5��5")/6/>�*6-5*
�5�1>� /N6�O/* �6+0@�16+4�5"#+>��6�+? &.0. 2559 /)/��?P 7 �O1 30 �O1 31 �O1 32 �O1 33 O-4�O1 
34  
 

 

 
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3. /-5�2C�+O-416�6+*์$CO21! 

3.1 /-5�2C�+ 
 3.1.1 � 6!/!/!N/*�>�+/)�-1�/-5�2C�+ R)N!O1*�/N6 148 /!N/*�>� 

 3.1.2 Pค+�2+O6�/-5�2C�+ 
�. /)/�/>�60@�16�5P/R# R)N!O1*�/N6 30 /!N/*�>� 

�. /)/�/>�6N�&64 R)N!O1*�/N6 112 /!N/*�>� 

 />�6/>�*6062�+์O-4��>�062�+์  17 /!N/*�>� 

 />�6&AQ!�6!�6�/>0/�++)062�+์  21 /!N/*�>� 

 />�6"5��5"  62 /!N/*�>� 

    �-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6 26 /!N/*�>� 

    �-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5! 21 /!N/*�>� 

    �-BN)/>�6+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 15 /!N/*�>� 

 />�6N-A1� R)N!O1*�/N6 6 /!N/*�>� 

 />�6#+42"�6+�์/>�6�?&  6 /!N/*�>� 

ค. /)/�/>�6N-A1�N2+? R)N!O1*�/N6 6 /!N/*�>� 

 3.1.3 +6*/>�6 

�. /)/�/>�60@�16�5P/R# R)N!O1*�/N6 30 /!N/*�>� 

 />�6"5�ค5"  18 /!N/*�>� 

�-BN)�6+Q�O(616  9 /!N/*�>� 

0000111 (616R�*2 6/+5"1B�)0@�16   3(3-0-6) 
  Thai for Higher Education 

0000121 (61615��,1&AQ!�6!Q!�?/>�#+4� 6/5! 3(3-0-6) 
  Basic English in Daily Life 

0000122 �6+1N6!O-4N�?*!(61615��,1&AQ!�6! 3(3-0-6) 
  Read and Write in Basic English 

�-BN)"C+�6�6+     9 /!N/*�>� 

0000161 �B�(6&�?/>�  3(3-0-6) 
  Quality of Life 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� 3(3-0-6) 
  Environment and Lifestyle 

0000261 25��)*5P�*A!O-4N0+1��>�&1N&?*� 3(3-0-6) 
  Social Sustainability and Sufficiency Economy  
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 />�6N-A1� R)N!O1*�/N6 12 /!N/*�>� 

�-BN)/>�6"5�ค5"N-A1�  3 /!N/*�>� 

 N-A1��6�+6*/>�6 
0000262 �5�1>�0@�16 3(2-2-5) 
  Southern Thai Studies 

0000263 />�?�B)�!�O1��>P! 3(1-6-2) 
  Local Community Ways 

/)6*N/�B : �+�?�?PN-A1�N+?*!+6*/>�6Q�+6*/>�6/!@P�N#O!/>�6"5��5"N-A1�O-O/ 26)6+�
N-A1�+6*/>�6�?PN/-A1N#O!/>�6N-A1�R�O 

 �-BN)/>�6N-A1� R)N!O1*�/N6 9 /!N/*�>� 

 />�6N-A1� 9 /!N/*�>�Q/ON-A1��6�+6*/>�6�5��N1R#!?Q 
N-A1��6�+6*/>�6�-BN)�6+Q�O(616 

0000112 &/B(616N&AP1�6+N+?*!+CO 3(2-2-5) 

 Multilingual for Learning  

0000131 (616O-4/5�! ++)&)N6 3(3-0-6) 

 Burmese Language and Culture 

0000132 (616O-4/5�! ++)N/?*�!6) 3(3-0-6) 

Vietnamese Language and Culture 

0000133 (616O-4/5�! ++)N�6/-? 3(3-0-6) 

Korean Language and Culture  

0000134 (616O-4/5�! ++)�?P#BN! 3(3-0-6) 

Japanese Language and Culture 

0000135 (616O-4/5�! ++)�?! 3(3-0-6) 

Chinese Language and Culture  

0000136 (616O-4/5�! ++))-6*C 3(3-0-6) 

Malay Language and Culture  

0000137 (616+52N�?*2 6/+5"�?/>�#+4� 6/5! 3(3-0-6) 

Russian for Daily Life  

 N-A1��6�+6*/>�6�-BN)"C+�6�6+    

0000163 />�?16N�?*! 3(3-0-6) 

ASEAN Ways  

0000164 /-5�#+5��6O-4062!6N&AP1�6+&5�!6�?/>� 3(3-0-6) 

Philosophy and Religion Principles for Life Development 
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0000165 �)0>-#N �C/!5� 'ั�N&-� 2(2-0-4) 

Audio and Visual Art Appreciation  

0000166 R''O6�5"�?/>� 3(2-2-5) 

Electricity and Life 

0000167 16/6+N&AP1�?/>�O-4�/6)�6) 3(3-0-6) 

Food for Life and Beauty  

0000168 �6+1N6!N&AP1�?/>� 2(2-0-4) 

Reading for Life  

0000169 �?06O-4!5!�!6�6+N&AP12B�(6& 2(1-2-3) 

Sports and Recreation for Health  

0000171 />�?�>�>�5-�5"�6+N+?*!+CO 3(2-2-5) 

Learning Digital Ways  

0000181 �6+$->�$->�(5��์�?PQ�OQ!"O6!N+A1! 3(2-2-5) 

Production for Home Products  

0000182 $CO/�>��5""�"6�Q!25��) 3(3-0-6) 

Women and Roles in Society  

0000183 �?/>��?�?)?R�O�B�/5! 3(3-0-6) 
Everyday Good Life  

0000184 �-6��>��6�/>�*6062�+์Q!�?/>�#+4� 6/5! 3(2-2-5) 

Smart Thinking with Sciences in Daily Life  

0000185 &-5��!+BN!Q/)NQ�2416� 3(2-2-5) 

The Power of New Generations with Pure Mind  

0000186 15�-5�1�์�5�1>�O-4�6+N+?*!+CO1*N6�2+O6�2++�์ 3(2-2-5) 

Thaksin Identities and Creative Learning  

0000191 (6/4$CO! 6*B��>�>�5- 3(2-2-5) 
Digital Leadership  

0000192 N��P!P-*?O-4!/5��++)N&AP1�B)�! 3(2-2-5) 

Technology and Innovation for Community  

0000264 N0+1�062�+์O-4�6+�5��6+ 2(2-0-4) 

Economics and Management  

0000265 �/6))5P!���6�16/6+O-4&-5��6!�5"�6+&5�!6�B�(6&�?/>� 2(2-0-4) 

Food and Energy Security for Quality of Life  
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0000266 N0+1��>�2+O6�2++�์ 3(2-2-5) 

Creative Economy  

0000267 �50!0>-#NO-425��?�/>�5�1์ 2(2-0-4) 

Visual Art and Music Appreciation  

0000268 �6+N)A1��6+#��+1�R�* 3(3-0-6) 

Thai Politics and Governance 

0000271 �6+0@�16N&AP12+O6��/6)N#O!&-N)A1� 3(2-2-5) 

Civic Education  

0000281 �50!0@�16N&AP1�6+N+?*!+CO(616O-4/5�! ++) 3(2-2-5) 
Visual Education to Learn Languages and Cultures  

0000282 N��!>��6+��O�N�(6&O-4�6+�5��N1/>�?P1 3(2-2-5) 

Technique for Photo Retouching and Video Editing  

0000283 N��P!P-*?�>�>�5-N&AP1�6+N+?*!+CO 3(2-2-5) 

Digital Technology for Learning  

0000284 #ั��6#+4�>1�์O-41>!N�1+์N!O�2++&2>P� 3(2-2-5) 

Artificial Intelligence and Internet of Things  

�. /)/�/>�6N�&64 R)N!O1*�/N6 112 /!N/*�>� 

  />�6/>�*6062�+์O-4ค�>�062�+์ 17 /!N/*�>� 

0202104 ��>�062�+์2 6/+5"/>0/�++) 1 3(3-0-6) 

 Mathematics for Engineering 1   

0202105 ��>�062�+์2 6/+5"/>0/�++) 2  3(3-0-6) 

 Mathematics for Engineering 2  

0202212 2)�6+N�>�1!B&5! ์ 3(3-0-6) 

 Differential Equations  

0204103 N�)?2 6/+5"/>0/�++) 3(3-0-6) 

 Chemistry for Engineering  

0204193 #�>"5�>�6+N�)?2 6/+5"/>0/�++) 1(0-3-0) 

 Chemistry Laboratory for Engineering  

0209103 '>2>�2์2 6/+5"/>0/�++) 1 3(3-0-6) 

 Physics for Engineering 1  

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 1(0-3-0) 

 Physics Laboratory for Engineering 1  
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/>�6&AQ!�6!�6�/>0/�++)062�+์ 21   /!N/*�>� 

1000010 �+4"/!�6+$->��5Q!&AQ!�6! 1(0-3-0) 

 Basic Manufacturing Processes  

1000011 �6+N�?*!O""/>0/�++) 3(2-3-4) 

 Engineering Drawing  

1000211 /52�B/>0/�++) 3(3-0-6) 

 Engineering Materials  

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 3(2-3-4) 

 Computer Programming for Engineering 

1000012 �-062�+์/>0/�++) 3(3-0-6) 

 Engineering Mechanics  

1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 3(3-0-6) 

 Thermodynamics and Mechanics of Fluids  

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)��6�+1!>�2์ 2(1-2-3) 

 Research Development and Innovation in  

 Mechatronics Engineering 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++) 3(2-3-4) 

 N)��6�+1!>�2์ 

 Foundations to Business Operation for 

 Mechatronics Engineering 

/>�6"5�ค5" 62   /!N/*�>� 

  �-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6    26   /!N/*�>� 

1001221 /��+R''O6 3(3-0-6) 
 Electric Circuits  

1001201 #�>"5�>�6+/��+R''O6 1(0-3-0) 

 Electric Circuits Laboratory 

1001222 2!6)O)NN/-O�R''O6 3(3-0-6) 

 Electromagnetic Fields  

1001223 />0/�++)1>N-O��+1!>�2์ 3(3-0-6) 
 Engineering Electronics  

1001224 N�+AP1�)A1/5��6�R''O6O-4�6+/5� 3(3-0-6) 
 Electrical Instruments and Measurements  
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1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4N�+AP1�)A1/5��6�R''O6 1(0-3-0) 
 Electronics and Electrical Instruments Laboratory 

1001225  25��6�O-4+4"" 3(3-0-6) 

  Signals and Systems 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 3(2-3-4) 
  Digital Systems and Microcontrollers 

1001321 N�+AP1��5�+�-R''O6 3(3-0-6) 

  Electrical Machines  

1001322 +4""�/"�B) 3(2-3-4) 
 Control Systems 

  �-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5!   21   /!N/*�>� 

1001331 1>N-O��+1!>�2์� 6-5� 3(2-3-4) 
  Power Electronics 

1001332 P+��O!� 6-5�R''O6O-42�6!?*N1* 3(3-0-6) 
  Electrical Power Plant and Substation 

1001333 +4""� 6-5�R''O6 3(3-0-6) 

  Electrical Power System 

1001334 �6+11�O""+4""R''O6 3(3-0-6) 
  Electrical Systems Design 

1001335 />0/�++)R''O6O+�2C� 3(3-0-6) 

  High Voltage Engineering 

1001431 �6+#O1��5!+4""R''O6� 6-5� 3(2-3-4) 

  Power Protection System 

1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6! 3(3-0-6) 

  Energy Storage Technologies 

  �-BN)/>�6+4""ค/"คB)15�P!)5�>O-4/BN!*!�์   15   /!N/*�>� 

1001141 N)��6�+1!>�2์N"AQ1��O! 1(1-0-2) 

  Fundamentals of Mechatronics 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 3(2-3-4) 
  Sensors and Transducers  

1001342 #�>"5�>�6+�6+Q�O�1)&>/N�1+์�N/*Q!�6+11�O"" 1(0-3-0) 

 O-4�6+$->� 

 (CAD/CAM Design) 
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1001343 R2�+1->�O-4!>/N)�>� 3(2-3-4) 

  Pneumatic and Hydraulic 

1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 1(0-3-0) 

 Industrial control with Programmable Logic  

 Controller (PLC) 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 3(2-3-4) 

  Industrial Robotics 

1001441 �6+11�O""+4""N)��6�+1!>�2์  3(2-3-4) 
  Mechatronics System Design 

 />�6N-A1� R)N!O1*�/N6    6 /!N/*�>� 

Q!�-BN)/>�6N-A1�!>2>�26)6+�N-A1�N+?*!�-BN)/>�6�N6�N R�O�6)�?P!>2>�2!Q� O�N�O1�
-��4N"?*!N+?*!Q!/)/�!?QR)N!O1*�/N6 6 /!N/*�>� P�*)?+6*-4N1?*��5�!?Q 

�-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6   12   /!N/*�>� 

1001323 �6+#+4)/-$-25��6��>�>�1- 3(3-0-6)

   Digital Signal Processing  

1001324 />0/�++)O2�2/N6� 3(3-0-6) 

  Illumination Engineering 

1001325 /> ?N�>��5/N-�2 6/+5"/>0/�+R''O6 3(3-0-6) 

  Numerical Methods for Electrical Engineers 

1001326 /52�B�6�/>0/�++)R''O6 3(3-0-6) 

  Electrical Engineering Materials 

�-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5! 33    /!N/*�>� 

1001336 �/6)#-1�(5*�6�R''O6 3(3-0-6) 
  Electrical Safety  

1001337 +4""�5"N�-AP1!R''O6 3(3-0-6) 
  Electric Drive Systems  

1001338 �6+N�AP1)�N1�5"N�+A1�N6*R''O6 3(3-0-6) 

  Grid Integration 

1001339 �6+1!B+5�1์O-4�6+�5��6+&-5��6! 3(3-0-6) 

  Energy Conservation and Management 

1001433 +4""� 6/!N6*R''O6� 6-5� 3(3-0-6) 

  Electrical Power Distribution Systems 
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1001434 �6+$->�� 6-5�R''O6�O/*&-5��6!O2�16�>�*์O-4&-5��6!-) 3(3-0-6) 

  Solar and Wind Power Generation 

1001435 +4""�5"N�-AP1!*6!*!�์R''O6O-4*6!*!�์R''O6$2)$26! 3(3-0-6) 

  Electric and Hybrid Electric Vehicle Traction Systems 

1001436  +4""�N6*R''O62 6/+5"+�R' 3(3-0-6) 

  Railway Electrification Systems 

1001437 �6+-6��C��O/*R''O6O-4N��P!P-*?�"/!+�R' 3(3-0-6)  

  Electric Traction and Rollingstock Technology  

1001438 �6+�/"�B)O-4#�>"5�>�6++�R' 3(3-0-6)  

  Railway Operation and Control 

1001439 �6+11�O""+4""P+��5�+R''O6 3(3-0-6)  
  Power Plant System Design 

�-BN)/>�6+4""15�P!)5�>O-4/BN!*!�์ 36    /!N/*�>� 

1001346 1>!N�1+์N!O��1�2++&2>P�2 6/+5"1B�26/�++) 3(2-3-4) 

 Internet of Things for Industry 

1001347 �6+N�AP1)�N1O-4�6+2AP126++4//N6��1)&>/N�1+์  3(2-3-4) 

 Computer Interfacing and Communication 

1001348 �6+�/"�B)N�>��5/N-��O/*�1)&>/N�1+์O-4 3(2-3-4) 

 �6+�/"�B)N�>��5/N-�P�*�+� 
 Computer Numerical Control (CNC) and 

 Direct Numerical Control (DNC) 

1001349 �6+N�?*!P#+O�+)N�AP1)+4//N6�N�+AP1��5�+�5")!B1*์ 3(2-3-4) 

 Human Machine Interfacing (HMI) Programming  

1001442 �6++5"(6&�1�N�+AP1� 3(2-3-4) 

 Machine Vision 

1001443 /BN!*!�์N�-AP1!�?P15�P!)5�> 3(2-3-4) 

 Autonomous Mobile Robot  

1001444 �6+N+?*!+CO�1�N�+AP1��5�+O-4+4""15��+>*4  3(2-3-4) 

 Machine Learning and Intelligent System 

1001445 +4""#�>"5�>�6+O-4N�+A1�N6*Q!(6�1B�26/�++) 3(2-3-4) 

 Operating System and Networking in Industry 

1001446 +4""�6+$->�O""*A�/*BN! 3(2-3-4) 

 Flexible Manufacturing System (FMS) 
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1001447 �6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์ 3(3-0-6) 

 Computer Integrated Manufacturing (CIM) 

1001448 +4""2)1��-%ั��5/ 3(2-3-4) 

 Embedded System 

1001449 �6+N�?*!P#+O�+)�B�� 625P�(616/>�/- 3(2-3-4) 

 Visual Programming 

�-BN)/>�6#+4*B��์�6�/>0/�++)  12    /!N/*�>� 

1000311 N0+1�062�+์/>0/�++)  3(3-0-6) 

 Engineering Economics   

1001452 !/5��++)�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 3(3-0-6) 

 Innovation in Automatic Control Systems and Robotics 

1001453 /5/�O1&>N01�6�/>0/�++)N)��6�+1!>�2์ 1 3(3-0-6) 

 Special Topics in Mechatronics Engineering 1  

1001454 /5/�O1&>N01�6�/>0/�++)N)��6�+1!>�2์ 2 3(3-0-6) 

 Special Topics in Mechatronics Engineering 2 

1001455 /5/�O1&>N01�6�/>0/�++)N)��6�+1!>�2์ 3 3(3-0-6) 

 Special Topics in Mechatronics Engineering 3 

�-BN)/>�6"C+�6�6+�6�/>0/�++)   6     /!N/*�>� 

1000462 �6+�/"�B)�B�(6& 3(3-0-6) 

 Quality Control  

1000464 2�>�>2 6/+5"/>0/�++) 3(3-0-6) 

 Statistics for Engineering 

/>�6#+42"�6+�์/>�6�?& 6 /!N/*�>� 

 N-A1�N+?*! 1 O$!�6+0@�16�5�!?Q 
 O$!�6+0@�16Pค+��6! 6 /!N/*�>� 

1001301 25))!6 1(0-3-0) 

 Seminar  

1001303* �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์                      270 �5P/P)� 
 Practicum in Mechatronics Engineering  

1001401 P�+��6!/>0/�++)N)��6�+1!>�2์ 1 2(0-6-0) 

 Mechatronics Engineering Project 1  

1001402 P�+��6!/>0/�++)N)��6�+1!>�2์ 2 3(0-9-0) 

 Mechatronics Engineering Project 2 
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 O$!�6+0@�162/�>�0@�16 6 /!N/*�>� 

1001302** �6+N�+?*)�/6)&+O1)2/�>�0@�16 2(2-0-4) 

 Preparation Cooperative Education  

1001403 2/�>�0@�16 6(0-18-0) 

 Cooperative Education 

* />�6 1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์  N#O!+6*/>�6"5��5"Q/O!>2>�
/-5�2C�+O$! 1 O$!�6+0@�16P�+��6!�B��!-��4N"?*!N+?*! P�*$-�6+N+?*!�?PR�O�O1�R)N�P 6�/N6+4�5" 
S (N#O!�?P&1Q�) 

** />�6 1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16 N#O!+6*/>�6"5��5"Q/O!>2>�/-5�2C�+
O$! 2 O$!�6+0@�162/�>�0@�16�B��!-��4N"?*!N+?*! P�*R)N!5"/!N/*�>�242)Q!/-5�2C�+ (Audit) 

P�*$-�6+N+?*!�?PR�O�O1�R)N�P 6�/N6+4�5" S (N#O!�?P&1Q�) 

/)6*N/�B !>2>�26)6+�N-A1�N+?*!+6*/>�6�?PN#>�21!P�*26�6/>�61AP!�1���4
/>0/�++)062�+์ N&AP1!5"N#O!/>�6N-A1��1�/)/�/>�6N�&64R�O P�*�/6)N/O!�1"�1���4�++)�6+
"+>/6+/-5�2C�+ ��4�++)�6+#+4� 62N/!�6! O-4R�O+5"1!B)5�>�6���"�? 

ค. /)/�/>�6N-A1�N2+? R)N!O1*�/N6 6 /!N/*�>� 

� 6/!�Q/ON-A1�N+?*!+6*/>�6�?PN#>�21!Q!)/6/>�*6-5*�5�1>�/+A1N-A1�N+?*!/>�6
Q!2�6"5!1B�)0@�161AP! P�*�/6)N/O!�1"�1���4�++)�6+#+4� 6��4�?P/-5�2C�+25��5� �5Q�!?Q+6*/>�6
�5��-N6/�O1�N#O!+6*/>�6�?P-��4N"?*!N+?*!Q!+4*4N/-6R)NN�>! 5 #? !5"�@�/5!�?P�1P1! 

 

ค/6)/)6*�1�+/52/>�6 

N-�+/52#+4� 6+6*/>�6�?PQ�OQ!/-5�2C�+  #+4�1"�O/*N-� 7 /-5� )?�/6)/)6*�5�!?Q 
N-�+/5221�/-5�O+� /)6*�@� N-�+/52ค�4 

N-� 10 /)6*�@� ��4��4/>0/�++)062�+์ 

N-�+/52/-5��?P26)O-42?P           /)6*�@� N-�+/5226�6/>�6 

N-� 00 /)6*�@� 26�6/>�6/>�6&AQ!�6!��4/>0/�++)062�+์ 
N-� 01 /)6*�@� 26�6/>�6/>0/�++)N)��6�+1!>�2์ 
N-� 02 /)6*�@� 26�6/>�6/>0/�++)*6�O-4&1->N)1+์ 
N-� 03 /)6*�@� 26�6/>�6/>0/�++)N�+AP1��- 

N-�+/52/-5��?P/O6 /)6*�@� �5Q!#?�?PN#>�21! 

N-� 1 /)6*�@� �5Q!#?�?P 1 

N-� 2 /)6*�@� �5Q!#?�?P 2 

N-� 3 /)6*�@� �5Q!#?�?P 3 

N-� 4 /)6*�@� �5Q!#?�?P 4 
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N-�+/52/-5��?P/� /)6*�@� /)/�/>�6/+A1�-BN)/>�6 

N-� 0 /)6*�@� �-BN)/>�6#�>"5�>�6+ %@��6! P�+��6! O-42/�>�0@�16 

N-� 1 /)6*�@� �-BN)/>�6&AQ!�6!�6�/>0/�++) 

N-� 2 /)6*�@� �-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6 

N-� 3 /)6*�@� �-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5! 

N-� 4 /)6*�@� �-BN)/>�6+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 
N-� 5 /)6*�@� �-BN)/>�6#+4*B��์�6�/>0/�++) 

N-� 6 /)6*�@� "C+�6�6+�6�/>0/�++) 

 

 3.1.4 O2��O$!�6+0@�16 

/-5�2C�+/>0/�++)062�+์ 26�6/>�6/>0/�++)N)คค6�+1!>�2์ 
/!N/*�>�+/)�-1�/-5�2C�+ R)N!O1*�/N6 148 /!N/*�>� 

�5Q!#?�?P 1 (6ค�6+0@�16�?P 1  /!N/*�>� 

/)/�/>�60@�16�5P/R# 6 

/>�6�-BN)�6+Q�O(616 6 

0000111 (616R�*2 6/+5"1B�)0@�16 3(3-0-6) 

0000121 (61615��,1&AQ!�6!Q!�?/>�#+4� 6/5! 3(3-0-6) 

/)/�/>�6N�&64 11 

/>�6�-BN)/>�*6062�+์O-4ค�>�062�+์ 7 

0202104 ��>�062�+์2 6/+5"/>0/�++) 1 3(3-0-6) 
0209103 '>2>�2์2 6/+5"/>0/�++) 1 3(3-0-6) 
0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 1(0-3-0) 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์ 4 

1001141 N)��6�+1!>�2์N"AQ1��O! 1(1-0-2) 

1000011 �6+N�?*!O""/>0/�++) 3(2-3-4) 

+/)/!N/*�>� 17 
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�5Q!#?�?P 1 (6ค�6+0@�16�?P 2  /!N/*�>� 

/)/�/>�60@�16�5P/R# 6 

/>�6�-BN)�6+Q�O(616 3 

0000122 �6+1N6!O-4N�?*!(61615��,1&AQ!�6! 3(3-0-6) 

/>�6�-BN)"C+�6�6+ 3 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� 3(3-0-6) 
/)/�/>�6N�&64 11 

 />�6�-BN)/>�*6062�+์O-4ค�>�062�+์ 7 

0202105 ��>�062�+์2 6/+5"/>0/�++) 2 3(3-0-6) 

0204103 N�)?2 6/+5"/>0/�++) 3(3-0-6) 

0204193 #�>"5�>�6+N�)?2 6/+5"/>0/�++) 1(0-3-0) 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์ 4 

1000010 �+4"/!�6+$->��5Q!&AQ!�6! 1(0-3-0) 
1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 3(2-3-4) 
+/)/!N/*�>� 17 

 

�5Q!#?�?P 2 (6ค�6+0@�16�?P 1  /!N/*�>� 

/)/�/>�60@�16�5P/R# 6 

�-BN)/>�6"5�ค5"N-A1� (N-A1��6�+6*/>�6) 3 

0000262 �5�1>�0@�16 3(2-2-5) 

0000263 />�?�B)�!�O1��>P! 3(1-6-2) 
/>�6N-A1� 3 

(N-A1��6��-BN)+6*/>�6N-A1�)  

/)/�/>�6N�&64 15 

 �-BN)/>�6/>�*6062�+์O-4ค�>�062�+์ 3 

0202212 2)�6+N�>�1!B&5! ์ 3(3-0-6) 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์ 6 

1000012 �-062�+์/>0/�++) 3(3-0-6) 

1000211 /52�B/>0/�++) 3(3-0-6) 

/>�6�-BN)"5�ค5" 6 

1001221 /��+R''O6 3(3-0-6) 

1001222 2!6)O)NN/-O�R''O6 3(3-0-6) 
+/)/!N/*�>� 21 
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�5Q!#?�?P 2 (6ค�6+0@�16�?P 2  /!N/*�>� 

/)/�/>�60@�16�5P/R# 3 

/>�6�-BN)"C+�6�6+ 3 

0000261 25��)*5P�*A!O-4N0+1��>�&1N&?*� 3(3-0-6) 

/)/�/>�6N�&64 17 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์ 3 

1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 3(3-0-6) 

/>�6�-BN)"5�ค5" 14 

1001223 />0/�++)1>N-O��+1!>�2์ 3(3-0-6) 

1001224 N�+AP1�)A1/5��6�R''O6O-4�6+/5� 3(3-0-6) 

1001201 #�>"5�>�6+/��+R''O6 1(0-3-0) 
1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4N�+AP1�)A1/5��6�R''O6 1(0-3-0) 

1001225 25��6�O-4+4"" 3(3-0-6) 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 3(2-3-4) 
+/)/!N/*�>� 20 

 

�5Q!#?�?P 3 (6ค�6+0@�16�?P 1  /!N/*�>� 

/)/�/>�60@�16�5P/R# 3 

/>�6�-BN)"C+�6�6+ 3 

0000161 �B�(6&�?/>� 3(3-0-6) 
/)/�/>�6N�&64 16-17 

/>�6�-BN)"5�ค5" 16 

1001321 N�+AP1��5�+�-R''O6 3(3-0-6) 

1001322 +4""�/"�B) 3(2-3-4) 

1001331 1>N-O��+1!>�2์� 6-5� 3(2-3-4) 

1001332 P+��O!� 6-5�R''O6O-42�6!?*N1* 3(3-0-6)  
1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 3(2-3-4) 

1001342 �6+Q�O�1)&>/N�1+์�N/*Q!�6+11�O""O-4�6+$->� 1(0-3-0) 
 O$!�6+0@�16Pค+��6! 

/>�6�-BN)#+42"�6+�์/>�6�?& 1 

1001301 25))!6 1(0-3-0) 

+/)/!N/*�>� 19-20 

 



 

 

)ค1.2 TSU 88 

�5Q!#?�?P 3 (6ค�6+0@�16�?P 2  /!N/*�>� 

/)/�/>�60@�16�5P/R# 3 

/>�6N-A1� 3 

 (N-A1��6��-BN)+6*/>�6N-A1�) 
/)/�/>�6N�&64 18 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์ 2 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)��6�+1!>�2์ 2(1-2-3) 

/>�6�-BN)"5�ค5" 16 

1001333 +4""� 6-5�R''O6 3(3-0-6) 

1001334 �6+11�O""+4""R''O6 3(3-0-6) 

1001335 />0/�++)R''O6O+�2C� 3(3-0-6) 

1001343 R2�+1->�O-4!>/N)�>� 3(2-3-4) 

1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 1(0-3-0) 
1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 3(2-3-4) 

+/)/!N/*�>� 21 

 

�5Q!#?�?P 3 (6คN+?*!,�C+O1! /!N/*�>� 

 O$!�6+0@�16Pค+��6! 

/)/�/>�6N�&64 0 

/>�6�-BN)#+42"�6+�์/>�6�?& 0 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์                                               270 �5P/P)� 
 O$!�6+0@�162/�>� 

/)/�/>�6N�&64 6 

 />�6�-BN)/>�6N-A1� 3 

1001... ........................................................ 3(.........) 
 />�6�-BN)"5�ค5" 3 

1001441 �6+11�O""+4""N)��6�+1!>�2์ 3(2-3-4) 
 />�6�-BN)#+42"�6+�์/>�6�?& 2 

1001302** �6+N�+?*)�/6)&+O1)2/�>�0@�16 2(2-0-4) 
+/)/!N/*�>� 0-6 

**R)N!5"/!N/*�>� 
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�5Q!#?�?P 4 (6ค�6+0@�16�?P 1  /!N/*�>� 

 O$!�6+0@�16Pค+��6! 

/)/�/>�6N�&64 11 

/>�6�-BN)"5�ค5" 3 

1001441 �6+11�O""+4""N)��6�+1!>�2์ 3(2-3-4) 

/>�6�-BN)/>�6N-A1� 6 

1001..... ............................................. 3(.........) 

1001..... ............................................. 3(.........) 

/>�6�-BN)#+42"�6+�์/>�6�?& 2 

1001401 P�+��6!/>0/�++)N)��6�+1!>�2์ 1 2(0-6-0) 

/)/�/>�6N-A1�N2+? 3 

……....... ............................................. 3(.........) 

 O$!�6+0@�162/�>� 

/)/�/>�6N�&64 6 

 />�6�-BN)#+42"�6+�์/>�6�?& 6 

1001403 2/�>�0@�16 6(0-18-0) 

+/)/!N/*�>� 6-14 

 

�5Q!#?�?P 4 (6ค�6+0@�16�?P 2  /!N/*�>� 

/)/�/>�60@�16�5P/R# 3 

/>�6�-BN)"C+�6�6+ 3 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� 3(3-0-6) 
/)/�/>�6N�&64 12-15 

 />�6�-BN)"5�ค5" 6 

1001431 �6+#O1��5!+4""R''O6� 6-5� 3(2-3-4) 

1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6! 3(3-0-6) 

 />�6�-BN)&AQ!�6!�6�/>0/�++)062�+์ 3 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++)N)��6�+1!>�2์ 3(2-3-4) 
/)/�/>�6N-A1�N2+? 3 

……....... ............................................. 3(.........) 

 O$!�6+0@�16Pค+��6! 

/>�6�-BN)#+42"�6+�์/>�6�?& 3 

1001402 P�+��6!/>0/�++)N)��6�+1!>�2์ 2 3(0-9-0) 
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 O$!�6+0@�162/�>� 

 />�6�-BN)/>�6N-A1� 3 

1001..... ............................................. 3(.........)
/)/�/>�6N-A1�N2+? 3 

……....... ............................................. 3(.........) 

+/)/!N/*�>� 18-21 

 

3.1.5 ค 61 >"6*+6*/>�6 

 �. /)/�/>�60@�16�5P/R#  
0000111 (616R�*2 6/+5"1B�)0@�16  3(3-0-6) 
 Thai for Higher Education 

�6+Q�O(616R�*N&AP1�6+0@�16Q!+4�5"1B�)0@�16  'ั�"++*6*�6�/>�6�6+ �5"Q��/6) 
2+B#�/6) O-4! 6N2!1�O/*�6+&C�/+A1N�?*!  0@�16�O!�/O6�/6)+CO�6��6+1N6!2AP12>P�&>)&์O-42AP1
1>N-O��+1!>�2์ />N�+64/์ 25�N�+64/์ ! 6N2!1�O/*�6+&C�O-4�6+N�?*!P�*� 6!@��@��B� ++) �+>* ++) 
O-4)6+*6�Q!�6+2AP126+ 

Thai language used in studying at higher education level, listening to academic 

lectures, gasping main ideas, summary, oral and written presentations.  A search for 

knowledge from reading publications and electronic media, analysis and synthesis of the 

knowledge acquired from the search with oral or written presentation in line with ethics 

and codes of conduct in communications 

0000121 (61615��,1&AQ!�6!Q!�?/>�#+4� 6/5! 3(3-0-6) 
 Basic English in Daily Life  

'ั� &C� 1N6! O-4N�?*!(61615��,1Q!2�6!�6+�์�N6� N P�*N!O!�6+'ั� &C� N&AP1�6+
2AP126+ 

Listening, speaking, reading and writing skills in English in different situations 

with an emphasis on listening and speaking communication skills 

0000122 �6+1N6!O-4N�?*!(61615��,1&AQ!�6! 3(3-0-6) 
 Read and Write in Basic English 

/-5��6+ �-/> ?�6+1N6!O-4N�?*!(61615��,1 %@�1N6!O-4N�?*!#+4P*�O-4�O1�/6)  

25Q! N N&AP1�6+2AP126+Q!�?/>�#+4� 6/5! 

Principles and strategies of reading and writing basic English with a hand-on 

practice in reading and writing sentences and short passages for communication in daily 

life 
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0000131 (616O-4/5�! ++)&)N6 3(3-0-6) 
 Burmese Language and Culture 

� 605&�์ +4""N2?*� O-4+4""R/*6�+�์(616&)N6N"AQ1��O!�?PQ�OQ!�?/>�#+4� 6/5! P�*%@�
�6+'ั�O-4�6+&C�Q!"+>"�25��)/5�! ++)&)N6 

A study of basic Burmese vocabulary, sound and grammar systems used 

primarily in everyday life practicing listening and speaking within the Burmese social and 

cultural context 

0000132 (616O-4/5�! ++)N/?*�!6) 3(3-0-6) 
 Vietnamese Language and Culture  

� 605&�์ +4""N2?*� O-4+4""R/*6�+�์(616N/?*�!6)N"AQ1��O!�?PQ�OQ!�?/>�#+4� 6/5! P�*
%@��6+'ั� O-4�6+&C�Q!"+>"�25��)/5�! ++)N/?*�!6) 

A study of basic Vietnamese vocabulary, sound and grammar systems used 

primarily in everyday life practicing listening and speaking within the Vietnamese social 

and cultural context 

0000133 (616O-4/5�! ++)N�6/-? 3(3-0-6) 
 Korean Language and Culture  

� 605&�์ +4""N2?*� O-4+4""R/*6�+�์(616N�6/-?N"AQ1��O!Q!�?/>�#+4� 6/5! P�*%@�'ั�
O-4&C�Q!"+>"�25��)/5�! ++)N�6/-? 

A study of basic Korean vocabulary, sound and grammar systems used 

primarily in everyday life practicing listening and speaking within the Korean social and 

cultural context 

0000134 (616O-4/5�! ++)�?P#BN! 3(3-0-6) 
 Japanese Language and Culture  

� 605&�์ +4""N2?*� O-4+4""R/*6�+�์(616�?P#BN!N"AQ1��O!Q!�?/>�#+4� 6/5! P�*%@�'ั�
O-4&C�Q!"+>"�25��)/5�! ++)�?P#BN! 

A study of basic Japanese vocabulary, sound and grammar systems used 

primarily in everyday life practicing listening and speaking within the Japanese social and 

cultural context 

0000135 (616O-4/5�! ++)�?! 3(3-0-6) 
 Chinese Language and Culture  

� 605&�์ +4""N2?*� O-4+4""R/*6�+�์(616�?!N"AQ1��O!�?PQ�OQ!�?/>�#+4� 6/5! P�*%@��6+
'ั� O-4�6+&C�Q!"+>"�25��)/5�! ++)�?! 
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A study of basic Chinese vocabulary, sound and grammar systems used 

primarily in everyday life practicing listening and speaking within the Chinese social and 

cultural context 

0000136 (616O-4/5�! ++))-6*C 3(3-0-6) 
 Malay Language and Culture  

 �/6)+COO-4�5�14�6+Q�O(616)-6*CN&AP1�6+2AP126+N"AQ1��O! �6+N+?*!+CO#+4N&�? 0>-#4 
P-��50!์ />�?�?/>�O-4(C)>/-5��1��6/)-6*C 

Knowledge and skills in the use of Malay for basic communication.  Learning 

about custom, arts, worldviews, lifestyles and backgrounds of the Malays 

0000137 (616+52N�?*2 6/+5"�?/>�#+4� 6/5! 3(3-0-6) 

 Russian for Daily Life                                           

0@�16O-4#�>"5�>N�?P*/�5" �6+N�?*!O-4�6+11�N2?*��5/15�1+(616+52N�?* �6+#+42)� 6
N&AP1�6+11�N2?*�� 605&�์O-4/-? N&AP1O#-�/6)/)6* �6+Q�O /!O6�?PO-4� 6O/!N��1�� 6 P�+�2+O6�
#+4P*�&AQ!�6! N&AP1! 6R#2CN�6+2AP126+(616+52N�?*Q!�?/>�#+4� 6/5!O-416�?& 

Study and practice of Russian speaking and writing, word combination for 

pronunciation, vocabulary and phrases. To interpret the usage, function, and position of 

words basic sentence structure to communicate in Russian daily life and career 

0000161 คB�(6&�?/>� 3(3-0-6) 
 Quality of Life  

 �/6)+CO&AQ!�6!O-4�5�!?�?Q/5�N�?P*/�5"�B�(6&�?/>��O6!+N6��6* �>�Q� N0+1��>� 25��)O-4
/5�! ++) !P*"6*+5� 2/52�>�6+�1�+5�O-4N��P!P-*?26+2!N�0�?P2N�$-�N1�6+&5�!6�B�(6&�?/>� 

 Fundamental knowledge and indicators of quality of life in the physical, 

psychological, economic and social dimensions as well as the government’s policy and 

state welfares and information technology that have impacts on development of the 

quality of life 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� 3(3-0-6) 
 Environment and Lifestyle  

#ั�/6 $-�+4�"�6+N#-?P*!O#-��+5&*6�+ ++)�6�> 2>P�O/�-O1) !>N/0/>�*6 O-4 

(5*&>"5�> �>�2 6!@�O-4�+>* ++)�6�2>P�O/�-O1) #+4*B��์�/6)+COO-4N��P!P-*?26+2!N�0Q!�6++5�16
�B-*(6&�1�2>P�O/�-O1) O-4Q�O!/5��++)N&AP1�6+O�O#ั�/6 
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Problems, impacts of changes in natural resources, environment and ecology 

as well as disaster, awareness and ethical concerns of environment; applying knowledge 

and information technology in keeping the equilibrium of the environment and 

innovative solutions of the problems 

0000163 />�?16N�?*! 3(3-0-6) 
 ASEAN Ways 

(C)>+5�062�+์ �6�>&5! B์25)&5! ์ �/6)N#O!)6 15�-5�1�์�/6)/-6�/-6* )+���6�
 ++)�6�>O-4/5�! ++) />�?#+4�6�) N0+1��>�#+4�6�6�> "B��-2 6�5� #�>25)&5! ์�5"P-�(6*!1� 
2�6!�6+�์#ั��B"5!O-4O!/P!O)Q!1!6���1�16N�?*! 

Geopolitics, ethnic relations, backgrounds, diverse identities, natural and 

cultural heritage, community ways, national economy, dignitaries, interactions with the 

outside world, current situations and future prospects of the ASEAN 

0000164 /-5�#+5��6O-4062!6N&AP1�6+&5�!6�?/>� 3(3-0-6) 
 Philosophy and Religion Principles for Life Development  

/>N�+64/์/-5�#+5��6O-4062!6�N6� N N&AP1N#O!O!/�6�Q!�6+&5�!6�!N1�O-425��)  
�O/*�6+N+?*!+CON�O6Q�)?�/6)�>�N#O!N/�BN#O!$-  �6)�,1�?2 6�5��6�#+5��6  N���์�5�2>!�6�
�+>* ++)  � 621!2 6�5��6�062!6  )!B1*์�5"P-�  )!B1*์�5")!B1*์O-4�B��N6�N6� N Q!�?/>�)!B1*์ 

Analysis of various philosophy and religious principles in order to guide the 

development of persons and society by learning, understanding and thinking rationally 

in accordance with the philosophical theory, ethical criteria, religious teachings, man and 

the world, relationship between man and man including the values in human life 

0000165 �)0>-#N �C/!5� 'ั�N&-� 2(2-0-4) 
 Audio and Visual Art Appreciation  

2+O6�N2+>)+2!>*)Q!�6+N�O6�@��6!�50!0>-#N �!�+? O-4(6&*!�+์1*N6�+CON�N6�5! �+4/!5�
Q!�B��N6 26)6+�/>N�+64/์ />�6+�์Q!�6!4$CO"+>P(�/+A1$CO2!5"2!B!�?P)?�B�(6& 

Promoting sense of taste for meaningful appreciation of visual art, music, 

movies.   Recognizing the values of the art genres to enable learners in analyzing and 

making critics as quality consumers or advocates 
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0000166 R''O6�5"�?/>� 3(2-2-5) 
 Electricity and Life  

�6+Q�OR''O6Q!�?/>�#+4� 6/5! �/6)�O1��6+Q�OR''O6Q!#+4N�0 $-�+4�"�1��6+$->�
R''O6�N12>P�O/�-O1) P�+�2+O6��N6R''O6 +C#O""�6+$->�R''O6 O-4�6+� 6!/��N6R''O6Q!"O6!N+A1! 
�6+#+4/*5�R''O6Q!+4"" O2�2/N6� +4""#+5"16�60 O-4N�+AP1�Q�OR''O6�!>��N6� N �/6)#-1�(5*
�1��6+Q�OR''O6Q!�?/>�#+4� 6/5! �+�?0@�16O-4#�>"5�>�6+#+4*B��์Q�O�/6)+CO�O6!R''O6N"AQ1��O!�5"
2�6!�6+�์�+>� 

Understanding of electricity use in daily life, the demand for electricity in the 

country, the impact of electricity generation on the environment, electricity tariff 

structure; forms of electricity generation and calculation of the electrical power for 

household usage; electric saving in lighting and air conditioning systems, electrical 

appliances of various kinds including safety of using electricity in daily life, Case studies 

and practical application of basic knowledge of electricity to real situations. 
0000167 16/6+N&AP1�?/>�O-4ค/6)�6) 3(3-0-6) 
 Food for Life and Beauty  

16/6+O-4�B��N6�6�P(�!6�6+ �/6)�O1��6+16/6+�1�+N6��6* �B�(6&�?/>��5" 

�6++5"#+4�6!16/6+ 16/6+N&AP12B�(6&O-4�/6)�6) #+4N(�O-4"�"6��1�16/6+N&AP12B�(6&
O-4�/6)�6) �!>�O-4�-R��1�26+11�,� >N�6��?/(6&�?P)?$-�N12B�(6&O-4�/6)�6) N��P!P-*?Q!
�6+$->�O-4"++�B(5��์2 6/+5"16/6+N&AP12B�(6&O-4�/6)�6) �-6�16/6+ ��/)6*16/6+ O-4 

�6+�BO)�+1�$CO"+>P(� O!/P!O)�1��-6�$->�(5��์16/6+N2+>)2B�(6&O-4�/6)�6)Q!#ั��B"5! 

Food and nutritional values for bodily needs, quality of life and food 

consumption, food for health and beauty, types and roles of food for health and beauty, 

types and mechanisms of bioactive compounds that affect the health and beauty, 

technologies in production and packaging of food for health and beauty, food labeling, 

food laws, consumer protection, current market trends of food supplements for health 

and beauty 

0000168 �6+1N6!N&AP1�?/>� 2(2-0-4) 
 Reading for Life  

%@�1N6!�6�"��/6) "�#+4&5! ์  !/!>*6* N+AP 1�25Q! /+A1�6�2AP12>P �&>)&์O-4 

2AP11>N-O��+1!>�2์�N6� N �6)�/6)2!Q� O-O/! 6N2!1�O12+B#Q��/6)2 6�5��6�2>P��?P1N6! O-4! 6�/6)+CO
)6#+4*B��์Q�OQ!�?/>�#+4� 6/5!R�O 
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Practice reading of articles, novels, short stories or articles from printed media 

and electronic media according to the choice of interest and present the key conclusions 

from the reading texts, and the knowledge acquired from such reading applied for use 

in everyday life 

0000169 �?06O-4!5!�!6�6+N&AP12B�(6& 2(1-2-3) 
 Sports and Recreation for Health  

�/6)2 6�5� �/6)25)&5! ์�1�2B�(6&O-42)++�(6&�6��6* �5�14O-4�50!��>�?P�?Q!
�6+N-N!�?06/+A111�� 6-5��6*N&AP12B�(6& 2)++�(6&O-4!5!�!6�6+ �6+2+O6�N2+>)O-4��21"
2)++�(6&�6��6* %@�#�>"5�>�>��++)�?06/+A1!5!�!6�6+�6)�/6)2!Q�N&AP1&5�!6�/6)N#O!$CO)?
2B�(6&�?O-4"B�->��?P�? )?!Q 6Q�!5��?06 N�6+&O-4#�>"5�>�6)�� +4N"?*" ��>�6 )6+*6��1�$CON-N! $CO�C 
! 6R##+4*B��์Q�O�5"��>�6�1�25��) 

Importance and the relationship of health and physical fitness, skills and 

attitudes in sports or exercise.  Fitness and recreation, enhance the physical fitness test. 
Practicing sports or recreational interest in order to develop a healthy and great 

personalities. Sportsmanship respect abide by the rules and etiquette of players applied 

to the rules of society 

0000181 �6+$->�$->�(5��์�?PQ�OQ!"O6!N+A1! 3(2-2-5) 

 Production for Home Products  
�/6)+CO�5P/R#N�?P*/�5" /-5��6+ �+4"/!�6+ /52�B1B#�+�์ O-4N�)?(5��์ 2 6/+5"�6+� 6

$->�(5��์�?PQ�OQ!"O6!N+A1! P�*! 6�/6)+CO�?PR�OR#�5�� 6$->�(5��์�O/*�!N1� �6+� 62"CN �+?)�6$>/ P-�5P! 
!Q 6/1) *6/)N1� !Q 6*6-O6��6! O-4!Q 6*6#+5"$O6!BN) 

Basic knowledge about principle, process, material, equipment and chemical 

for do product by yourself; soap, skin cream, lotion, perfumes, balm, washing liquid, and 

fabric softener 

0000182 $CO/�>��5""�"6�Q!25�ค) 3(3-0-6) 

 Women and Roles in Society 

�5�14�?/>��5""�"6�Q!25��)�1�$CO/�>� �B�-5�1�4�1�$CO�?P2/* +/* N�N� �6+"+>/6+O-4
�6+�5��6+#ั�/6�?/>� #ั�/62B�(6& #ั�/6�6��6+N�>! #ั�/6�6+N+?*!O-4�6+� 6�6! #ั�/6�CN�+1� 
#ั�/6�6+�CO-"B�+O-4$CO2C�16*B 

Life skills in the 21th century; character of beautiful, rich and smart person; 

administration and management of life problems including health problems, financial 

problems, study and work problems, spouse problems, child and elderly care problems 
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0000183 �?/>��?�?)?R�O�B�/5! 3(3-0-6) 
 Everyday Good Life 

�6+/>N�+64/์O-4#+5"N#-?P*!/>�?�6+� 6N!>!�?/>� �6+2+O6�O-411�O""P#+O�+)�/6)2B� 
N&AP1�6+�+4�BO!O+�O-42+O6�&-5�Q�Q/O�5/N1� 2+O6�2B��1��+1"�+5/Q!�>�/5�+#+4� 6/5 !�5Q� �6+
+5"#+4�6!16/6+ �6+N+?*!O-4�6+� 6�6! �6+11�� 6-5��6* �6+&5�$N1!/*N1!Q� O-4� 6�>�Q�Q/O
$N1�Q2 N&AP1�6+� 6N!>!�?/>��?P�?O-4)?�/6)2B� 

This way of thinking and ideas to change in lifestyle. The program is designed 

to create a happiness. In order to motivate and empower it to yourself for create a 

happy family in the daily routine, eating time, studying in class and working,  exercise 

time, recreation and calmness in meditation for a good and happiness life 

0000184 �-6�ค>��6�/>�*6062�+์Q!�?/>�#+4� 6/5! 3(2-2-5) 

 Smart Thinking with Sciences in Daily Life 

�+4"/!�6+�>��6�/>�*6062�+์ �5�14Q!�6+�5�2>!Q�N-A1�O!/�6�#�>"5�>R�O1*N6�
N/)642)Q!�6+� 6N!>!�?/>� �5�14�6�/>�*6062�+์Q!�6+N-A1��!1)16/6+ �6+"+>P(�16/6+ 
26)6+�N-A1�Q�O26+N�)?Q!�?/>�#+4� 6/5! +CON�N6�5!)/5!�(5*�1�*6N2&�>� O-4+CO�5�&-5��6!��O�! ! 6
�/6)+CO&AQ!�6!N&AP1! 6)6#+5"#+B��B�(6&�?/>�Q/O21��-O1��5"�/6)�O1��6+&AQ!�6!�1�)!B1*์O-4�6+
#+4*B��์Q�ON��P!P-*?Q!�?/>�#+4� 6/5! 

Scientific thinking process, Skills of decisions for make the guidelines right 

choice in life, Scientific skills in food preservation, Food consumption, Choose chemicals 

in daily life, Knowing the disaster of drugs and knowing renewable energy, Using basic 

knowledge for Improvement of the quality of life in accordance with basic human needs 

and the application of technology in daily life 

0000185  &-5�ค!+BN!Q/)NQ�2416� 3(2-2-5) 

 The Power of New Generations with Pure Mind 

�6+�B�+>� #+4N(�O-4+C#O""�1��6+�B�+>� )6�+�6+#O1��5!O-4#+6"#+6)�6+�B�+>� 
��/)6*�?PN�?P*/�O1��5"�6+#O1��5!O-4#+6"#+6)�6+�B�+>�Q!+4�5"26�- +4�5"#+4N�0 �50!��>O-4
�/6)�+4/!5��@�$-�+4�"�?P+O6*O+��1��6+�B�+>� �>�2 6!@��1��6+N#O!&-N)A1��?Q!�6+#O1��5!O-4
�N1�O6!�6+�B�+>� O!/�6�Q!�6+&5�!6�!N1�N&AP1/-?�N-?P*��6+�B�+>� �+�?0@�16O!/�6��6+#O1��5!
O-4#+6"#+6)�6+�B�+>�Q!#+4N�0R�* �6+2+O6�2++�์25��)�)R�*Q!1!6�� 
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Corruption, types and forms of corruption, Anti-corruption measures, 

International and national laws about preventing and subjugating corruption, attitude 

and understanding of severe impact of corruption, consciousness of being a good citizen 

in preventing and counteract corruption, process of self-development to avoid 

corruption, Case study guidelines for prevention and suppression of corruption in 

Thailand, Creative Thai society for the future 

0000186  15�-5�1�์�5�1>�O-4�6+N+?*!+CO1*N6�2+O6�2++ค์ 3(2-2-5) 

 Thaksin Identities and Creative Learning 

 �6+N+?*!+COQ!0�/++1�?P 21 �5�14�6+N+?*!+CO �5�14�6+2AP126+ �5�14�6+�>� �6+� 6�6!
1*N6�2+O6�2++�์ �6+&5�!6�5�14�6+N#O!$CO! 6O-4�6+N#O!$CO�6) (C)>#ั��6�O1��>P! �>��++)2+O6�2++�์ 
"C+�6�6+�/6)+CO2CN�6+#�>"5�>Q!+C#O""�6+�5�� 6P�+��6+�5�1>�2+O6�2++�์N&AP1�6+�5��6+N+?*!+CO2CN
�B)�! �6)15�-5�1�์ )BN�$->�"5��>��?P)?�/6)+5"$>��1" +1"+CO 2CO�6! )?#+42"�6+�์N�>�#�>"5�> O-4
�5�1426�- 

 Learning in the 21st Century, Learning skills, Communication skills, Thinking 

skills, Creative Works, Developing Leadership and Follower Skills,  Local wisdom, Creative 

Activities , Thaksin Projects for Learning Management to Community, Writing and 

Operating Creative Thaksin Projects for Learning Management to Community 

0000191 (6/4$CO! 6*Bค�>�>�5- 3(2-2-5) 
 Digital Leadership  

 $CO! 6 (6/4$CO! 6Q!*B�P-��>�>�5- �6+#+5"�5/�5"2�6!�6+�์#ั��B"5! �6+N#O!&-N)A1��>�>�5- 
N�+A1�N6*�6+N+?*!+CO�?PQ�ON��P!P-*?�?P�5!2)5* !/5��++)�6+N+?*!+COQ!P-�1!6�� �5�14Q/)N Reskills, 

Upskills, Future skills �?P� 6N#O!2 6/+5"$CO! 6�>�>�5- �6+N#-?P*!$N6!�6+N+?*!+CO�6�*B��5Q�N�>) 2CN*B��>�>�5-  
%@�"B�->�(6&�1�$CO! 6*B��>�>�5- �6+2AP126+"!P-��>�>�5- �6+#+5"�5/Q/O�5!�5"N��P!P-*?�6+&5�!6�!
O-4�6+2+O6��!2CN1��์�+�>�>�5- �6+� 6+��?/>�Q!2�6!�6+�์�6+N#-?P*!O#-�Q!*B� Discerptions 15�
-5�1�์"B��- �6+�>�N�>�2+O6�2++�์N&AP1�6+1*CN+N/)�5!Q!25��)N&AP1�/6)N�N6N�?*) O-4-��/6)N/-AP1)
-Q 6�1�25��)R�* 
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 Leadership in the digital age Adaptation to the current situation Citizenship 

Digital learning network Learning innovation in the future world,  New skills Reskills, 

Upskills, Future skills necessary for digital leaders. Transition from learning from the 

primitive era to the digital age Train the personality of digital leaders. Digital 

communication Adaptation to keep up with technology, human development, and the 

creation of people to digital organizations. Living in a changing situation in the age of 

Discerptions. Creative thinking for coexistence in society for equality and reduce the 

inequality of Thai society 

0000192 N�คP!P-*?O-4!/5��++)N&AP1�B)�! 3(2-2-5) 

 Technology and Innovation for Community 

 O!/�/6)�>�O-4�6+"/!�6+Q!�6+&5�!6N��P!P-*? N��P!P-*?�O6!�6+N�1�+O-4�6+
#+4*B��์Q�O O!/�/6)�>��6+Q�O!/5��++) �+4"/!�6+&5�!6!/5��++)N&AP1�O1��>P!P�*�6+Q�O
/>�*6062�+์ N��P!P-*?O-4(C)>#ั��6�O1��>P! /5��5�+�?/>��1�N��P!P-*?O-4�6+&5�!6!/5��++) 
2�6+์�15&�?P�5!2)5* N&AP1N&>P)$-$->�(6��6+N�1�+�?P)?�B�(6&O-4#-1�(5* 

 Concepts and processes in technology development, agricultural technology 

and application, the process of innovation development for localities by using science, 

technology and local wisdom, technology process life cycle and innovation 

development, start up to increase safety and high quality of agriculture productivity 

0000261 25�ค)*5P�*A!O-4N0+1��>�&1N&?*� 3(3-0-6) 
 Social Sustainability and Sufficiency Economy 

 #+5��6 O!/�>��6+N#-?P*!O#-�/>�?R�* />�?P-� �6+1*CN+N/)�5!Q!25��)&/B/5�! ++) 
N0+1��>�&1N&?*� N0+1��>��B)�! �6+&5�!61*N6�*5P�*A! ��/)6*O-4�+>* ++)N&AP1�6+� 6N!>!�?/>� 
�5�14(6/4$CO! 6 �/6)�>�N�>�2+O6�2++�์ �/6)N#O!$CO#+4�1"�6+ �6+#+4*B��์O-4�6+#+5"�5/Q!"+>"�
25��)P-� �+�?0@�16N0+1��>��B)�!P�*Q�O25��)/>&6�1์N�>�"/� 

 Philosophies and concepts of change in the way of life of Thai people, global 

way, co-existence in a multicultural society, sufficient economy, community economy 

and sustainable development; legal and ethical concepts in lifestyle, leadership skills, 

creative thinking, entrepreneurship and adaptation in the context of a global society. 
Case studies of the community economy using social critique positively 
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0000262 �5�1>�0@�16 3(2-2-5) 
 Southern Thai Studies  

16+* ++)R�* /5�! ++)(6�Q�O #+4/5�>062�+์ P"+6���? />�?�?/>� #+4N&�? &> ?�++) 
�/6)N�AP1 0>-#4 /5���++) �6+-4N-N!&AQ!"O6! (C)>#ั��6�O1��>P! 2>P�2+O6�2++�์Q!(6�Q�O  O-4
�/6)25)&5! ์�6�/5�! ++)(6�Q�O�5"(C)>(6�16N�?*! P�*0@�16�6�&>&> (5��์��>�!/>�*6 2�6"5!
�5�1>���?0@�16 />�*6-5*(C)>#ั��6�B)�! O-4O/-N�N+?*!+COQ!�O1��>P! 

Thai civilization, Southern Thai culture, Southern Thailand history, archeology, 

ways of life, traditions, beliefs, arts and crafts, folk play, folk wisdom, creative entities in 

the South and cultural relations with the ASEAN region based on the information 

compiled by the Folklore Museum of the Institute for Southern Thai Studies, College of 

Local Wisdom and local learning resources 

0000263 />�?�B)�!�O1��>P! 3(1-6-2) 
 Local Community Ways  

�B)�!O-42>� >�B)�! N+?*!+CO N�>�"C+�6�6+N�?P*/�5"/>�?�B)�!�O1��>P!(6�Q�O �-R� 

�6+#+5"�5/�?P21��-O1��5"�6+N#-?P*!O#-��6��6*(6& �?/(6& N0+1��>� 25��) O-4/5�! ++)�1�
�B)�! �6+#+4*B��์Q�OO!/�6�#+5��6N0+1��>�&1N&?*��?P21��-O1��5""+>"�� 6N&64�1�O�N-4�B)�!  
�?P! 6R#2CN�6+&5�!6O""*5P�*A! 

Community and community rights, integrative learning on local community in 

the South.  Adjustment mechanism in harmony with changes in the physical, biological, 

economic, social and cultural dimensions of the community.  The application of the 

sufficient economy consistent with the specific context of each community which leads 

to sustainable development 

0000264 N0+1�062�+์O-4�6+�5��6+ 2(2-0-4) 
 Economics and Management  

+4""N0+1��>� N0+1�062�+์Q!�6+� 6N!>!�?/>� N0+1��>�&1N&?*� �6+�5��6+�/6)N2?P*� 
�6+�5��6+N/-6 �6+N�>!O-4�6+11) �6+-��B! �6+"5��?�+5/N+A1! �6+�5��6+"B�->�(6& �6+�5��6+
�/6)/-6�/-6* �6+Q�ON��P!P-*?26+2!N�0 �+>* ++)O-4�/6)+5"$>��1"25��) 

Economic system and economics leading a lifestyle, sufficient economy, risk 

management, time management, finance and savings, investment, household 

accounting, personality management, diversity management, application of information 

technology, ethics and social responsibility 
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0000265 ค/6))5P!ค��6�16/6+ O-4&-5��6! �5"�6+&5�!6คB�(6&�?/>� 2(2-0-4) 
 Food and Energy Security for Quality of Life  

�6+&5�!6�B�(6&�?/>� �/6))5P!���6�16/6+O-4&-5��6! Q!+4�5"�+5/N+A1! �B)�! 
�/6)25)&5! ์�1��/6))5P!���6�16/6+O-4&-5��6!�5"�6+&5�!6�B�(6&�?/>� +4""�6+$->�16/6+ 
O-4&-5��6!�6�N-A1� �6+$->�16/6+#-1�(5* �6+�5��6+$-$->��6��6+N�1�+N&AP1N#O!16/6+O-4
&-5��6! +6*R�O/-5� -�+6*�N6* +6*R�ON2+>) !5!�!6�6+ O-4�>��++)N&AP125��) 

Development of quality of life, food and energy security at the household 

level, community relations in food and energy security and improvement of the quality 

of life, food production system and alternative energy, safety food production, 

management of agricultural products for food and energy, core revenue, expense 

reduction, supplement income, recreation and social activities 

0000266 N0+1��>�2+O6�2++ค์ 3(2-2-5) 
 Creative Economy  

"C+�6�6+O!/�/6)�>�N0+1��>�2+O6�2++�์�5"�6+2+O6�N1�-5�1�์�1�$->�(5��์ �/6)
*6��N1�6+-1�N-?*!O"" �6+�6*R�O+6�6 �6+$26!/5�! ++)�O1��>P! �/6)26)6+��6��6+�-6� 
� 6O!��6)�-BN)$->�(5��์ #ั��5*Q!�6+�5"N�-AP1!�?P#+4�1"R#�O/*N��P!P-*? �/6)�O1��6+2>!�O6 �6+
�N1�N�?P*/ O-4�B�-5�1�4�1�$CO#+4�1"�6+ &AQ!�6!�6+�>��?P�426)6+�! 6)6�@P��6+� 6 B+�>�Q!N�>�
2+O6�2++�์ 

Integrated creative concepts with creation uniqueness of product, difficulty 

of imitating, increasing cost values ; weaving local culture, ability of marketing 

classification according to products ; factors in driving technology , need of product ; 

tourism, and characteristics of entrepreneurs ; ability of using fundamental thinking to 

run creative business 

000267 �50!0>-#NO-425�ค?�/>�5�1์ 2(2-0-4) 
 Visual Art and Music Appreciation  

�/6)�6"�@Q�Q!�/6)�6)O-4�B��N6�1��50!0>-#N�5"�!�+?�?P26)6+�! 6R#Q�O#+4P*�!์N&AP1
�6+11�O""O-4�6+&5�!6�B�(6&�?/>� 

The appreciation of the beauty and value of the visual arts and music that 

can be used to design and improve the quality of life 
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0000268 �6+N)A1��6+#�ค+1�R�* 3(3-0-6) 
 Thai Politics and Governance  

/>/5�!6�6++4"1"�6+N)A1��1�R�*�5Q�O�N1�?��!�@�#ั��B"5! �+4"/!�6+!P*"6*O-4�6+
/6�O$! +5� ++)!C� &++��6+N)A1�O-4�6+N-A1��5Q� "�"6��6��6+N)A1��1�1��์�+(6�+5� (6� B+�>�
N1��! (6�#+4�6�! #ั�/6/-5��6��6+N)A1�O-4�6+"+>/6++5��>� �-1��!O!/�6��6+#�>+C#
�6+N)A1��1�R�* 

Thailand's political evolution from past to present, policy and planning 

process, constitution, political parties and elections.  Political role of government, 

business and public sector organizations.   Major problems of political and public 

administration, as well as the political reform in Thailand 

0000281 �50!0@�16N&AP1�6+N+?*!+CO(616O-4/5�! ++) 3(2-2-5) 
 Visual Education to Learn Languages and Cultures 

�/6)+CO N"AQ1��O!N�?P*/�5"�6+�N1�N�?P */ +C#O""�1��6+�N1�N�?P*/ �6+�N1�N�?P*/�5Q�
(6*Q!#+4N�0O-4�N6�#+4N�0 2�6!�?P�N1�N�?P*/�?P!N62!Q��5Q�(6*Q!#+4N�0O-4�N6�#+4N�0 �/6)+CO
N"AQ1��O!N�?P*/�5"25��) /5�! ++) �6+Q�O(616#+4N�0 O-4�6+N�>!�6��N1�N�?P*/+C#O""24&6*N#O  
 Basic knowledge about tourism Style of tourism Tourism both domestically 

and internationally Tourist attractions both domestically and internationally. Basic 

knowledge about society, culture, language usage, country And travel, backpack style 

0000282 N�ค!>ค�6+��O�N�(6&O-4�6+�5��N1/>�?P1 3(2-2-5) 

 Technique for Photo Retouching and Video Editing 

/-5��6+2+O6�(6&-6*N2O! �6+��O�N�(6&�N6* �6+Q�ON�+AP1�)A1&AQ!�6! �6+�5�(6&N�&64
2N/! �6+�5�/6� �6+#+5"+C#�+� �6+2+O6��O1�/6) �6+Q�ON��!>�&>N01 /-5��6+�N6*/>�?P1O-4�6+�5�
�N1/>�?P1 �6+�5��6+- 6�5"�1��6� �6+�5��6+1��์#+4�1"�1��6� N��!>�&>N01Q!�6+N#-?P*!�6� 

O-4�6+Q2NN��!>�&>N011AP! N �6+2+O6��6+N�-AP1!R//�1��->#/>�?P1 �6+� 6�6!�5"N2?*� �6+! 6R'-์
/>�?P111�N$*O&+NO-4%@�#�>"5�> 

Principles of vector creating, bitmap retouching. How to use basic tools, 

images cropping, layout, shape adjustment, text creating, special techniques. Principles 

of video recording and video editing, sequence management, timeline and key frames 

management, transitions, motion, effects, audio, exporting video files and practices 
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0000283 N�คP!P-*?�>�>�5-N&AP1�6+N+?*!+CO 3(2-2-5) 

 Digital Technology for Learning 

2)++�!4Q!�6+Q�ON��P!P-*?�>�>�5-; �/6)+CO&AQ!�6!N�?P*/�5"�6+Q�O�6!N�+AP1�)A1�O6!�>�>�5-  
�5�14�/6)N�O6Q�O-4�6+Q�ON��P!P-*?�>�>�5- �6+N-A1�O/-N�26+2!N�0N&AP1�6+�O!�/O6 �6+Q�O
N��P!P-*?�>�>�5-Q!�6+2A"�O!26+2!N�0 �/6)N�O6Q�2AP1�>�>�5- �6+2AP126+*B��>�>�5- �/6))5P!��
#-1�(5*Q!*B��>�>�5- ��/)6*�>�>�5- O!/#�>"5�>Q!25��)�>�>�5- �6+Q�OP#+O�+)#+4*B��์N&AP1�6+
! 6N2!126+2!N�0 �5��6+N1�26+ �6+� 6!/� O-4�6+2+O6�N/O"R��์2 6N+O�+C# 

Competency in using digital technology; preliminary knowledge about the use 

of digital tools; digital literacy; selection of proper resources for searching; understanding 

about digital media, digital communication, security in digital era, digital laws, practices 

in digital society; the use of digital technology for searching; the use of applications for 

presentation, document management, calculation; and creating website 

0000284  #ั��6#+4�>1�์O-41>!N�1+์N!O�2++&2>P� 3(2-2-5) 

 Artificial Intelligence and Internet of Things  

N�O6Q�O!/�>��1�#ั��6#+4�>1�์N"AQ1��O!O-41>!N�1+์N!O�2++&2>P� /-5��6+&5�!6
N�+AP1��5�+�6+N+?*!+COO-4/BN!*!�์P�O�1""!2AP125��)11!R-!์ �6+#+4*B��์Q�O1>!N�1+์N!O�2++&2>P� 
$-�+4�"�1��6+! 6#ั��6#+4�>1�์O-41>!N�1+์N!O�2++&2>P�R#Q�OQ!�6+O�OR�#ั�/6 �/6)25)&5! ์
+4//N6�1>!N�1+์N!O�2++&2>P�O-4�6+#+4)/-$-O""�-BN)N)� �6+%@�#�>"5�>O-4�+�?0@�16 

Understand the concept of the artificial intelligence (AI) and internet of things 

(IoT); fundamentals of machine learning and Chabot on social media; application of an 

IoT impacts of used an IoT and AI for the problem-solving solutions; the relationship 

between IoT and cloud computing; practicum and case study 

 �. /)/�/>�6N�&64 

0202104 ค�>�062�+์2 6/+5"/>0/�++) 1 3(3-0-6) 

 Mathematics for Engineering 1 

1B#!5*N�>���>�062�+์ 'ั��์�5!O-4�+6' ->)>�O-4�/6)�N1N!AP1� 1!B&5! ์�1�'ั��์�5! �6+
#+4*B��์�1�1!B&5! ์ �6+#+4*B��์1!B&5! ์N�?P*/�5"+C#O""R)N� 6/!� #+>&5! ์�1�'ั��์�5! N��!>��6+/6
#+>&5! ์ #+>&5! ์R)N�+�O"" �6+#+4*B��์�1�#+>&5! ์ #+>&5! ์O-41!B&5! ์N�>��5/N-� 2)�6+N�>�1!B&5! ์
N"AQ1��O!O-4�6+#+4*B��์ +4""&>�5�N�>��5Q/ 

  



 

 

)ค1.2 TSU 103 

Mathematical induction; functions and graphs; limit and continuity; 

derivatives of functions; applications of derivatives; indeterminate forms; integration of 

functions; techniques of integration; improper integrals; applications of integrals; 

numerical integration and differentiation; introduction to differential equations and 

applications; polar coordinates system 

0202105 ค�>�062�+์2 6/+5"/>0/�++) 2 3(3-0-6) 

 Mathematics for Engineering 2 

"B+&/>�6 : 0202104 ��>�062�+์2 6/+5"/>0/�++) 1  
- 6�5"O-41!B�+)�1�� 6!/!�+>� �6+�+4�6*1!B�+)N�*์N-1+์�1�'ั��์�5!)C-�6! &?���>�

N/�N�1+์Q!26))>�> N2O! +4!6" O-4&AQ!$>/�1�#+>(C)>26))>�> 'ั��์�5!21��5/O#+ 'ั��์�5!/-6*�5/O#+ 
O-4�6+#+4*B��์ 1!B&5! ์�1�'ั��์�5!/-6*�5/O#+ N/�N�1+์O�-�C-52 #+>&5! ์�6)N2O! #+>&5! ์�6)$>/ 
O-4#+>&5! ์�6)#+>)6�+ O-4�6+#+4*B��์ 

Sequences and series of real numbers; Taylor series expansions of elementary 

function; vector algebra in three dimensions; lines; planes and surfaces in three-

dimensional space; calculus of real-valued functions of two variables; calculus of real-

valued functions of several variables and applications; multiple integrals; vector calculus; 

introduction to line, surface and volume integrals and applications 

0202212  2)�6+N�>�1!B&5! ์ 3(3-0-6) 

Differential Equations 

"B+&/>�6 : 0202105 ��>�062�+์2 6/+5"/>0/�++) 2 

2)�6+N�>�1!B&5! ์26)5�15!�5"�?P/!@P�O-4�6+#+4*B��์ 2)�6+N�>�1!B&5! ์15!�5"21� 
2)�6+N�>�1!B&5! ์15!�5"2C�O-4�6+#+4*B��์ 2)�6+N�>�1!B&5! ์O""N�>�N2O! 2)�6+N�>�1!B&5! ์26)5�N�>�
N2O!15!�5"�?P21��?P)?25)#+42>� >NN#O!�N6���5/O-4�6+#+4*B��์ 2)�6+N�>�1!B&5! ์26)5�N�>�N2O!�?P)?
25)#+42>� >NN#O!�5/O#+ 1!B�+)� 6-5� 1!B�+)'CN+?*+์ $-�6+O#-�-6#-6�O-4�6+#+4*B��์ +4""2)�6+
N�>�1!B&5! ์N�>�N2O! #ั�/6�N6�1" 2)�6+N�>�1!B&5! ์*N1*N"AQ1��O! 

First order ordinary differential equations and applications; second order 

differential equations; higher order differential equations and applications; linear 

differential equations; second order linear ordinary differential equations with constant 

coefficients and applications; linear ordinary differential equations with variable 

coefficients; power series; Fourier series; Laplace transforms and applications; linear 

differential equations systems; boundary value problems; introduction to partial 

differential equations 
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0204103 Nค)?2 6/+5"/>0/�++) 3(3-0-6) 

Chemistry for Engineering   

&AQ!�6!�,1�?14�1) P�+�2+O6�14�1) &5! N�)? 2)"5�>&?+?11�>�  6�BN+&+>N�!N��>' P-/4
O-41P-/4 P-/4�+6!�>�5! #+>)6�25)&5! ์ 2)"5�>�1�O�O2 �1�N/-/ �1�O�O� O-426+-4-6* 2)�B-
N�)? 2)�B-R11! �-!&-062�+์N�)? N�1+์P)R�!6)>�2์ N�)?R''O6 

Basis of the atomic theory; electronic structures of atoms; chemical bonds; 

periodic properties; representative elements; metal and nonmetal; transition metals; 

stoichiometry; properties of gas, liquid, solid, and solution; chemical equilibrium; ionic 

equilibrium; chemical kinetic; thermodynamics; electrochemistry 

0204193 #�>"5�>�6+Nค)?2 6/+5"/>0/�++) 1(0-3-0) 
Chemistry Laboratory for Engineering   

�/"�CN : 0204103 N�)?2 6/+5"/>0/�++) 

�/6)R)NO!N!1!Q!�6+�5P�O-4�/� �6+/6�N6�/6)N#O!�+�-N"2�1�26+-4-6*O-4�6+/6
#+>)6��O/*�6+R�N�+� N�1+์P)N�)? 2)"5�>�1-->N��?'�1�26+-4-6* 15�+6�6+N�>�#�>�>+>*6N�)? 
N�)?R''O6 �6+/>N�+64/์O1!R111!O-4O��R111!/)CN/!@P�O""�@P��B-(6� 

Uncertainty of measurement; pH measurements and quantitative analysis by 

titration; thermochemistry; colligative properties of solutions; rate of chemical reactions; 

electrochemistry; semi-micro-qualitative analysis of anions and group I cations 

0209103 '>2>�2์2 6/+5"/>0/�++) 1 3(3-0-6) 

Physics for Engineering 1  

���6+N�-AP1!�?P�1�!>/�5! &-5��6!O-4�6! P)N)!�5)N�>�N2O! �6+/)B! �1+์�O-4P)N)!�5)
N�>�)B) R''O62�>� O)NN/-O�R''O6 R''O6�+4O2�+� R''O6�+4O22-5" �-AP!O)NN/-O�R''O6 1>N-O��+1!>�2์
&AQ!�6! �50!062�+์O-4'>2>�2์*B�Q/)N 

Newton’s laws of motion; energy and work; linear momentum; rotation; torque 

and angular momentum; electrostatics, electromagnetics, direct current, alternative 

current; electromagnetic wave; fundamental of electronics; optics; and modern physics 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 1(0-3-0)  

Physics Laboratory for Engineering 1  

�6+��-1��?P�+1"�-B)N!AQ1/6 0209103 '>2>�2์2 6/+5"/>0/�++) 1 

A laboratory course that accompanies the topics in 0209103 Physics for 

Engineering 1 
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1000010 �+4"/!�6+$->��5Q!&AQ!�6! 1(0-3-0)  

Basic Manufacturing Processes  

+4""�6+$->� �6+N-A1��+4"/!�6+$->� N�+AP1��5�+�-P+��6!O""�N6� N N�+AP1��-@� Q")?�
O-4�6+�5"*@��>Q!�6! �6+�-@�P-/4 �6+� 6!/�N/-6�?PQ�O Q!�6+�-@� #�>"5�>�6+�-@�P-/4�O/*N�+AP1��-@�
 ++)�6 O-426 >��6+Q�O�6!N�+AP1��-@��?N1O!�? �!>�O-42)"5�>�1�P-/4O$N! �+4"/!�6+$->��>Q!�6!
P-/4O$N!�O/*N�+AP1��5�+�-Q!P+��6!1B�26/�++) N�+AP1��5�+�-�?N1O!�?2 6/+5"�6!P-/4O$N! �6+N�?*!
O$N!�-?P �6+*@�P-/4O$N! #�>"5�>�6+P-/4O$N! /-5��6+N�AP1)P-/4 N�+AP1�)A1O-41B#�+�์�6+N�AP1) 
�/6)#-1�(5*Q!�6!N�AP1) �+4"/!�6+N�AP1)P-/4O""�N6� N �N6N�AP1) O!/N�AP1)O-4�6+�+/�21" 
#�>"5�>�6+N�AP1)�O/*�P6�11��?14N��>-?! O-4�6+N�AP1)16+์� 

Manufacturing systems; manufacturing processes selection; machines, tools and 

fixtures; metal turning; turning time calculation; typical metal turning practices; and CNC 

turning center demonstration; types and characteristics of sheet metals; sheet metal 

forming processes; CNC machines for sheet metal forming; sheet metal pattern 

development; sheet metal fastening; sheet metal operation practices; principles of metal 

welding; machines and equipment for welding; welding safety; welding processes; welding 

posture; weld and inspection; oxy acetylene welding and arc welding practices 

1000011 N�?*!O""/>0/�++)  3(2-3-4)  

Engineering Drawing  

�/6)2 6�5��1��6+N�?*!O"" N�+AP1�)A11B#�+�์O-4/> ?Q�O �6+N�?*!�5/N-�O-4�5/15�1+ 
N+�6��>�#+4*B��์ (6&�6*11P �+6''>� �6+N�?*!(6&26))>�>O-4(6&11P �+6''>� �6+� 6/!�
�!6�O-4+4*4N$AP1 �6+N�?*!(6&�5� �6+N�?*!(6&�N/*O-4�6+&5�!6 �6+N�?*!(6&2N�O� �6+N�?*!
(6&+6*-4N1?*�O-4(6&�6+#+4�1" &AQ!�6!�6+N�?*!O""�O/*�1)&>/N�1+์ O-4#�>"5�>�6+�?P
N�?P*/�O1� 

Significance of drawing; instruments and uses; lettering; applied geometry; 

orthographic projections; pictorial drawing and orthographic drawing; dimensioning and 

tolerancing; sections views; auxiliary views and development; freehand sketches; detail 

and assembly drawing; basic computer aided drawings and related practice 

1000211 /52�B/>0/�++) 3(3-0-6)  

Engineering Materials   

�/6)25)&5! ์+4//N6�P�+�2+O6� 2)"5�> �+4"/!�6+$->� O-4�6+#+4*B��์Q�O�6!�1�/52�B
/>0/�++)/-5� P-/4 &1->N)1+์ N�+6)>�2์ O-4/52�B$2) O$!(6&2)�B-N'2O-4�6+! 6R#Q�O#+4P*�!์ 
2)"5�>N�>��- �6+�5��+N1! O-4�6+N2AP1)2(6&�1�/52�B 2)"5�>O-4�6+Q�O�6!�1�/52�B1>N-O��+1!>�2์ 
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Relationship between structures, properties, production processes and 

applications of the main groups of engineering materials: metals, polymers, ceramics 

composites; phase equilibrium diagrams and their interpretation; mechanical properties, 

corrosion and degradation of materials; properties and applications of electronic materials 

1000012 �-062�+์/>0/�++)  3(3-0-6)  

Engineering Mechanics   

O!/�>�O-4/-5��6+&AQ!�6!�1�2�>�*062�+์ 2�>�*062�+์�1�R/- +4""O+�21�)>�>O-4
26))>�> �6++/)O-4�6+O*�O+� 2�6&2)�B- P)N)!�์ O+��CN�/"O-4+4""O+�2))C- O+�N2?*��6! 
0C!*์�N/� N�!�+1*�์ P)N)!�์�/6)N�AP1*�1�&AQ!�?P �-!062�+์�1�1!B(6�O-4/5��BN�+O� �-!&-062�+์
�1�1!B(6�O-4/5��BN�+O� ���6+N�-AP1!�?P�O1�?P 2 �1�!>/�5! �6!O-4&-5��6! 1>)&5-2์O-4P)N)!�5) 

Fundamental concepts and principles of statics; fluid statics; two and three 

dimensional force systems; composition and resultant forces; equilibrium; moments; 

couples and equivalent force system; friction; center of gravity; centroids; moments of 

inertia of plane areas; kinematics of particles and rigid bodies; kinetics of particles and 

rigid bodies; Newton's second law of motion; work and energy; impulse and momentum 

1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 3(3-0-6) 
 Thermodynamics and Mechanics of Fluids 

 "B+&/>�6 : 0209103 '>2>�2์2 6/+5"/>0/�++) 1  
/-5��6+&AQ!�6! )>�>O-4/!N/* 2)"5�>�1��1�R/- 2�>�*062�+์�1�R/- �/6)�5!O-4�6+

/5� O+��+4� 6�N1/5��BQ!�1�R/- �6+�+��5/�1�/5��B-1*O-42)�B-25)&5� ์ �1�R/-2))B�>O-4�1�R/-
�+>� �6+R/-O""+6"N+?*"O-4#ัP!#N/! �6+R/-�1��1�R/-�?P15��5/O-4R)N15��5/ 2)�6+�N1N!AP1� 2)�6+
P)N)!�5) 2)�6+&-5��6!O-42)�6+N"1+์!C--? �6+/>N�+64/์N�>�)>�>O-4�/6)�-O6* �6+R/-Q!�N1 O+�
N2?*��6!O-4�/6)�5!-�Q!�N1 �6+R/-O""2(6/4���5/R)N15��5/ �6+/>N�+64/์/��+�N11*N6��N6* �6+
/5�15�+6�6+R/- 

Fundamental concepts, dimension and unit; fluid properties; fluid statics, 

pressure and measurements, forces on rigid body in fluid; stability of float body and 

relative equilibrium; ideal fluid and real fluid; laminar flow and turbulent flow; flow of 

compressible and incompressible fluid; continuity equation, momentum equations, 

energy equation and Bernoullli’s equation; dimensional analysis and similitude; flow 
inside pipe, frictions and pressure losses along pipe, steady incompressible flow; basic 

piping network calculation; flow measurement 
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1001111 �6+N�?*!P#+O�+)ค1)&>/N�1+์2 6/+5"�6!/>0/�++) 3(2-3-4) 

 Computer Programming for Engineering 

 O!/�>�O-42N/!#+4�1"�1��1)&>/N�1+์ �6+#�>25)&5! ์+4//N6�26+์�O/+์O-4�1'�์O/+์ 
/> ?�6+11�O""O-4&5�!6P#+O�+) O!/�>��6+N�?*!P#+O�+)(616+4�5"2C� O!/�>��6+N�?*!
P#+O�+)+1�+5"N/�B�6+�์ #+4N(��O1)C- �5/O#+ 16+์N+*์O-4P�+�2+O6��O1)C- �6+� 6N!>!�6+O-4
!>&�!์ #+4P*�� 625P� �6+�/"�B)- 6�5" �6+� 6�Q 6 P#+O�+)*N1*/+A1'ั��์�5!O-4�+4"/!�6+2N�$N6!
&6+6)>N�1+์ �1"N���1��5/O#+O-4P#+O�+)*N1* �6+&5�!6O1#&->N��5!2 6/+5"�+/�21" �6+
/>N�+64/์�O1)C- O-4�6+�/"�B)�O/*1>!N�1+์N!O��1�2++&2>P� �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) 
P�+��6!N�?*!P#+O�+)#+4*B��์  
 Computer concepts and components; hardware and software interaction; 

program design and development method; high-level language programming concepts; 

event-driven programming concepts; data types; variables; arrays and structures; 

operations and expression; statement; sequence controls; iteration; subprograms or 

function and parameter passing process; scope of variables and subprogram; develop of 

application for monitoring data analysis and controls with Internet Of Things (IoT); related 

practice in engineering; application programming project 

1000311 N0+1�062�+์/>0/�++)  3(3-0-6) 

Engineering Economics 

/-5��6+&AQ!�6!�6�N0+1�062�+์ O!/�/6)�>�N�?P*/�5"�O!�B! �N6�1�N�>!�?PN#-?P*!O#-�R#
�6)�6-N/-6 �6+/>N�+64/์�B��BO)�B! �6+��O�!�+5&*์2>! �N6N2AP1)+6�6 �6+#+4N)>!P�+��6+N�?P*/ 
�6+N#+?*"N�?*"O-4N-A1��6�N-A1� )C-�N6#ั��B"5! �6+/>N�+64/์15�+62N/!$-�1"O�!�N1�O!�B! 15�+6
$-�1"O�!(6*Q! 15�+6$-�1"O�!(6*!1� �6+�5�2>!Q�(6*Q�O�/6)N2?P*�O-4�/6)R)NO!N!1! 

Basic principles of economics; cost concepts; time value of money; break even 

analysis; replacement analysis; depreciation; evaluation a single project; comparison and 

selection among alternatives; present worth; benefit - cost ratio analysis; internal rate of 

return; external rate of return; decision making under uncertainty and risk 
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1000462 �6+ค/"คB)คB�(6&  3(3-0-6)  

Quality Control 

2�>�>�?PQ�OQ!�6!�/"�B)�B�(6& O$!(C)>�/"�B)2 6/+5"�O1)C-$5!O#+ O$!(C)>�/"�B)N�>�
-5�1�4 O$!(C)>�/"�B)�+4"/!�6+$->��!>�1AP! N O$!�6+�5�2>P��5/1*N6� N2O!P�O�P1�?  O$!�6+�5�2>P�
�5/1*N6�N�>�N�?P*/ O$!�6+�5�2>P��5/1*N6�N�>�N�?P*/O"")?�6+�+1� O$!�6+�5�2>P��5/1*N6�N�>��CN O$!�6+
�5�2>P��5/1*N6�N�>��CNO"")?�6+�+1� O$!�6+�5�2>P��5/1*N6�O""�N1N!AP1� O$!�6+�5�2>P��5/1*N6�N�>��O1! 
O$!�6+�5�2>P��5/1*N6� MIL-STD-105E O$!�6+�5�2>P��5/1*N6�2 6/+5"�O1)C-$5!O#+ �O!�B!�B�(6& 
�,1�?�/6)!N6N�AP1�A1 �6+"+>/6+�B�(6&�5P/�5Q�1��์�+ +4"""+>/6+�B�(6& ISO 9000:2008 +6�/5-
�B�(6&O/N��6�> 

Statistics for quality control; control charts for variables; control charts for 

attributes; other types of control charts; acceptance sampling; OC  curve; single sampling 

plan; rectified single sampling plan; double sampling plan; rectified double sampling plan; 

continuous sampling plan; multiple sampling plan; military standard  MIL-STD-105 E (ANSI 

/ ASQC Z 1.4); sampling plan for variables; quality cost analysis; reliability theory; total 

quality management (TQM); quality management system; ISO 9000:2008; national quality 

award 

1000452 2�>�>2 6/+5"/>0/�++) 3(3-0-6)  

Statistics for Engineering 

/> ?�6+�6�2�>�> -5�1�42)"5�>�1��O1)C-O-4�6+/>N�+64/์ �/6)!N6�4N#O! �5/O#+2BN) �6+
O��O���/6)!N6�4N#O!O""�N/� �6+O��O���/6)!N6�4N#O!O""�N1N!AP1� �6+O��O���1�2>P��5/1*N6� 
�,1�?�6+#+4)6��N6 �6+��21"2))�>�6! �6+/>N�+64/์�/6)O#+#+/! �6+/>N�+64/์�6+���1*N�>�
N2O!�+�  2/25)&5! ์ 

Statistical methods; properties of data and analysis; probability; random 

variables; discrete probability distribution function; continuous probability distribution 

function; sampling distribution; estimation theory; test of hypothesis; analysis of variance; 

linear regression analysis; correlation 
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1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)คค6�+1!>�2์ 2(1-2-3) 

Research Development and Innovation in Mechatronics Engineering 

"B+&/>�6 : 1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 
         1001211 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

         1001321 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 

�/"�CN : 1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

�/6)/)6* /5��B#+42��์ O-4�+4"/!�6+/>�5*O-4&5�!6 �6+�"�/!/++��++)�?P
N�?P*/�O1� +4N"?*"/> ?�6+/>�5* &5�!6 O-4!/5��++)�O6!/>0/�++)062�+์ /> ?�6+�6�2�>�> �6+/>N�+64/์
O-4O#-$- �6+! 6N2!1$-�6!/>�5*&5�!6O-4!/5��++) �6+N�?*!P�+��6+O-4�6+N�?*!+6*�6! 
�++*6"++�Q!�6!/>�5*O-4&5�!6�O6!/>0/�++)062�+์ %@��6+#�>"5�>�6+/>�5*O-4&5�!6�O6!
/>0/�++)062�+์ O-4#�>"5�>�6+�?PN�?P*/�O1� 

Definition, objectives and process of research and development; literature 

review; research development and Innovation methodology in engineering; statistical 

method; analysis and interpretation of data; research development and Innovation 

presentation; proposal and report writing; ethics in research and development in 

engineering; practice in engineering research and development and related practice 

1001451 &AQ!�6!�6+N#็!$CO#+4�1"�6+2 6/+5"/>0/�++)N)คค6�+1!>�2์ 3(2-3-4) 

Foundations to Business Operation for Mechatronics Engineering 

-5�1�4&AQ!�6!�1� B+�>�#+4N(��N6� N �6+N#O!$CO#+4�1"�6+Q/)N �6+#+4N)>!05�*(6&Q!
�6+N#O!$CO#+4�1"�6+ �6+#+4N)>!P1�62�6� B+�>� �6+/>N�+64/์�/6)N#O!R#R�O�1�P�+��6+ O$! B+�>�
O-4�6+�5�� 6O$! B+�>� �6+/>N�+64/์2�6!�6+�์N#O6/)6* �6+2 6+/�O-4�6+/>�5*�-6� �-*B� ์
�6+�-6�2 6/+5" B+�>�Q/)N �6+&*6�+�์�/6)�O1��6+�6��6+�-6� �6+/6�O$!�6+�-6� �6+"+>/6+
�6+$->� �6+/6�O$!�6+$->�/"+>�6+ �6+/6�O$!�6+"+>/6+1��์�+O-4�+5&*6�+)!B1*์ +4"""5��?
$CO#+4�1"�6+ �6+/>N�+64/์�"�6+N�>! �6+�5�� 6O$!�6+N�>! �6+/>N�+64/์�/6)N2?P*�O-4�/6)R/Q!
�6+#+4�1"�6+ B+�>� �6+�5��6+�+5&*์2>!�6�#ั��6Q!�6+#+4�1"�6+ B+�>� O/-N�N�>!�B! +4""(61?
16�+O-4��/)6*�?PN�?P*/�O1� N�+A1�N6* B+�>� �6+"+>�6+�1�(6�+5�N&AP1$CO#+4�1"�6+ �+>* ++)Q!�6+
#+4�1" B+�>� �6+%@�#�>"5�>N�?P*/�5"�6+#+4�1" B+�>� 
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Basic characteristics of different types of business; introduction to new 

entrepreneur creation; entrepreneurship appraisal; business opportunity analysis; project 

feasibility study; business plan; SWOT analysis; market survey and research; marketing 

strategy for new business; business marketing; marketing planning; production 

management; production and service planning; organization and human resource 

management; accounting; financial analysis; financial planning; business’s risk analysis; 
intellectual property management; investment funding sources; tax and business laws 

and regulations; business network; public sector’s services for entrepreneurs; business 

ethics; practice in business operation 

1001141 N)คค6�+1!>�2์N"AQ1��O! 1(1-0-2) 

Fundamentals of Mechatronics  

 #+5��6O-4O!/�>��?PN�?P*/�O1�Q!N)��6�+1!>�2์ (6&+/)�1�N)��6�+1!>�2์ +4""�6+
$->� +4""�/"�B)O""#O1!�-5" +4""�/"�B)�6)- 6�5" �6+11�O""O-4#+4�1"N�O6N#O!+4"" �6+
�5�- 6�5"�/6)2 6�5� �6+O�O#ั�/6�1�/�O-4�6+N&>P)#+42>� >(6& P��*์Q!�6!1B�26/�++)N&AP1Q/O
!>2>�N+?*!+CO/> ?�6+O�O#ั�/6 

 Related philosophy and concepts in mechatronics; overview of mechatronics; 

manufacturing system; feed-back control system; sequential control system; design and 

integration into the system assemble; ordering priority; bottle-neck problem solving and 

optimization; industrial problem for students to learn how to solve the problem 

1001201 #�>"5�>�6+/��+R''O6 1(0-3-0)  

Electric Circuits Laboratory  

�/"�CN : 1001221 /��+R''O6 
�6+��-1�&AQ!�6!�6�/>0/�++)R''O6Q!/5/�O1�?PN�?P*/�O1��5"/��+R''O6 

Basic experiments in electrical engineering relating to electric circuits 

1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4Nค+AP1�)A1/5��6�R''O6 1(0-3-0)  

Electronics and Electrical Instruments Laboratory  

"B+&/>�6 : 1001221 /��+R''O6 
�6+��-1�&AQ!�6!�6�/>0/�++)R''O6Q!/5/�O1�?PN�?P*/�O1��5" N�+AP1�)A1/5��6�R''O6 /��+

O-41>N-O��+1!>�2์P�*#�>"5�>�6))6�+�6!O-4�/6)#-1�(5*�6�R''O6 
Basic experiments in electrical engineering relating to electrical instruments, 

and electronic circuits by complying with standards and electrical safety 
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1001221 /��+R''O6 3(3-0-6) 

Electric Circuits  

"B+&/>�6 : 0209104 '>2>�2์2 6/+5"/>0/�++) 1 

25��6�O-4�5/O""/��+ 1��์#+4�1"/��+ ���1�P1/์)O-4���1�N�1+์�1''N �6+
/>N�+64/์O""P/!�O-4O""N)O� �/6)N#O!N�>�N2O!O-4/-5��6+�O1!�5" /��+2))C-O-4�,1�?/��+ 
1��์#+4�1"242)&-5��6! /��+15!�5"/!@P�O-415!�5"21� $-�1"2!1� ++)�6�>O-4$-�1"2!1�
�6)O/-N��N6* (6/4�5P/�+CN O-42�6!41*CN�5/ �6+/>N�+64/์/��+R''O6�+4O22-5"Q!2�6!41*CN�5/ 
�N6N�-?P*O-4�N6#+42>� >$- N'N�1+์R�14O�+) 1>)&?O�!�์O-4O1�)>�O�!�์ �6+/>N�+64/์� 6-5�Q!
/��+R''O6�+4O22-5" �6+#+5"#+B��5/#+4�1"� 6-5� /��+26)N'2 �5/N/!?P*/! 6�CN�/"O-4/)O1O#-� 

Signals and models; circuit elements; Ohm’ s law and Kirchhoff’ s laws; nodal 

and mesh analysis; linearity and superposition; equivalent circuits and network theorems; 

energy storage element; first- order and second- order circuits; natural and forced 

responses; transient and steady state; AC steady state analysis; average and effective 

values; phasor diagram; impedance and admittance; AC circuit power analysis; power 

factor improvement; three-phase circuits; coupled inductors and transformers 

1001222 2!6)O)NN/-O�R''O6 3(3-0-6)  

Electromagnetic Fields  

"B+&/>�6 : 0209103  '>2>�2์2 6/+5"/>0/�++) 1 

         : 0202105 ��>�062�+์2 6/+5"/>0/�++) 2 

2!6)R''O62�>�*์ �5/! 6O-4R�1>N-O��+>� �/6)�BR''O6 �6+&6O-4�6+! 6�+4O2 �/6)
�O6!�6! 2!6)O)NN/-O�2�>�*์ /52�BO)NN/-O� �/6)N/!?P*/! 6 2!6)O)NN/-O�R''O6�?PO#+�6)N/-6 2)�6+
�1�O)O�N/-�์ �6+O!4! 6�-AP!+4!6" 

Electrostatic fields; conductors and dielectrics; capacitance; convection and 

conduction currents; resistance, magnetostatic fields; magnetic materials; inductance, 

time-varying electromagnetic fields; Maxwell’s equations; introduction to plane wave 

1001223 />0/�++)1>N-O��+1!>�2์ 3(3-0-6)  

Engineering Electronics  

"B+&/>�6 : 1001221 /��+R''O6 
 1B#�+�์�@P��5/! 6 �B�2)"5�>�+4O2R''O6-O+��5!R''O6O-4�/6)�?P �6+/>N�+64/์O-411�O""
/��+R�P1� �6+/>N�+64/์O-411�O""/��+R"P&-6+์�+6!�>2N�1+์ )12�+6!�>2N�1+์ �?)12
�+6!�>2N�1+์ O-4 ">�)12�+6!�>2N�1+์ 11#O1)#NO-4�6+#+4*B��์Q�O�6! P)�C-O/-N��N6*R' 
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 Semiconductors devices; current-voltage and frequency characteristics; analysis 

and design of diode circuits; analysis and design of BJT MOS, CMOS and BICMOS transistors 

circuits; operational amplifiers and its applications; power supply module 

1001224 Nค+AP1�)A1/5��6�R''O6O-4�6+/5� 3(3-0-6)  

Electrical Instruments and Measurements  

"B+&/>�6 : 1001221 /��+R''O6 
/!N/*�6+/5�O-4)6�+�6!�6+/5��6�R''O6 �6+O"N�#+4N(�O-4�B�2)"5�>�1�N�+AP1�)A1/5� 

�/6)#-1�(5*O-4�/6)O)N!* 6 �6+/>N�+64/์$-�6+/5� �6+/5�O+��5!R''O6O-4�+4O2R''O6O""
�+4O2�+�O-4�+4O22-5"�O/*N�+AP1�)A1/5�O""1!6-1�O-4�>�>�5- �6+/5�� 6-5�R''O6 �5/#+4�1"� 6-5� 
O-4&-5��6!R''O6 �6+/5��N6�/6)�O6!�6!R''O6 �/6)N/!?P*/! 6R''O6O-4�/6)�BR''O6 �6+/5��/6)�?P  
�6"O-4�N/�N/-6 �6+/5��6�O)NN/-O� N��!>��6��>�>�5-2 6/+5"�6+/5� 25��6�+"�/! �5/O#+25��6� 
15�+62N/!�1�25��6��N125��6�+"�/!�1��6+� 6"5� �6+N&>P)#+42>� >(6& �+6!2�>/N�1+์ �6+21"
N�?*")6�+�6! 

Units and standard of electrical measurements; instrument classifications and 

characteristics; safety and precision, measurement analysis, measurement of DC and AC 

current and voltage using analog and digital instruments; power, power factor, and energy 

measurements; resistance, inductance, and capacitance measurements; frequency and 

period/time-interval measurements; magnetic measurements; digital techniques in 

measurement; noises; shielding signal-to-noise ratio; enhancement techniques; 

transducers; calibration 

1001225 25��6�O-4+4"" 3(3-0-6)  

Signals and Systems  

"B+&/>�6 : 0202212 2)�6+N�>�1!B&5! ์ 
O""� 6-1��6+2AP126+O-4N��P!P-*?�6+2AP126+ 25��6�N/-6�N1N!AP1�O-425��6�N/-6R)N

�N1N!AP1� �6+� 6O!�O-4�6+1 >"6*25��6��O/*'ั��์�5P!��>�062�+์ �6+1 >"6*+4""Q!N�>���>�062�+์ 
�B�2)"5�>�1�+4""N�>�N2O!R)NN#-?P*!$5!�6)N/-6 $-�1"2!1��1�+4"" �1!P/-C�5P! N2�?*+(6& 
1!B�+)'C+>N*+์ �6+O#-�'C+>N*+์ 'ั��์�5P!�6+�N6*P1!O-4$-�1"2!1�N�>��/6)�?P �6+�5��5/1*N6�O-4
�,1�?�6+�5��5/1*N6� �6+O#-�-6#-6� �6+O#-�O"" Z �6+O�O#ั�/6�O/*N)�+>�� ์
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Communication models and communication technologies; continuous-time 

and discrete-time signals; classification and mathematical description of signals; 

mathematical description of systems; properties of linear time-invariant systems; system 

responses; convolution; stability; Fourier series; Fourier transform; transfer function and 

frequency response; sampling of signals and sampling theorem; Laplace transform;  

z-transform; Matrix problem solving 

1001226 +4""�>�>�5-O-4R)Pค+P&+N�2N�1+์ 3(2-3-4)  

Digital Systems and Microcontrollers  

"B+&/>�6 : 1001221 /��+R''O6 
          1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

+4""�5/N-�O-4+/52 &?���>�O"""C--?! �6+11�O""/��+�++�4N�>�$2)O-4/��+�++�4
N�>�- 6�5"�6+#+4*B��์Q�O�6!�N6� N 2�6#ั�*�++)�1�R)P�+P&+N�2N�1+์ /> ?�6+� 6/!�N-��?P1*CN  
�!>��1�� 625P�N�+AP1�O-4N#+?*"N�?*"2�6#ั�*�++)O-4�B�� 625P�N�+AP1��1�R)P�+P&+N�2N�1+์�?P
/-6�/-6* 0@�16R)P�+P&+N�2N�1+์�?P�5!2)5*�5//!@P �P�*-4N1?*� �@��6+� 6/!�N-��?P1*CN +1"�1�
N�+AP1� (Machine cycles) �6+�5��5�//4O-4�6+N�?*!P#+O�+)(616O12N�)"-?O-4(616+4�5"2C�
2 6/+5"R)P�+P&+N�2N�1+์�O6��O! �6+#�>"5�>�6+�?PN�?P*/�O1��5"+4""�>�>�5-O-4R)P�+�1!P�+-N-1+์ 
P�+��6!N&AP1Q/O!>2>�11�O""+4""�1)&>/N�1+์1*N6��N6* 

Numbering system and codes; Boolean algebra; design and application of 

combinational circuit and sequential circuit; Microprocessor architecture; addressing 

modes; instruction set and comparison of various microprocessor architecture; a detail 

study of a selective microprocessor, its addressing modes, machine cycle, interrupt cycle 

and assembly and high level language programming; related practice in digital systems 

and microcontrollers; the project for students to create a simple computer 

1001301 25))!6 1(0-3-0) 
 Seminar  

+6*/>�6�/"�CN : 1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)��6�+1!>�2์ 
�6+0@�16O-4! 6N2!1N+AP1��6�/>0/�++)N)��6�+1!>�2์ P�*�4)BN�N!O!Q!N+AP1��1��6+

&5�!6N��P!P-*?/>0/�++)N)��6�+1!>�2์O-4�6+! 6N2!1�O/*N��P!P-*?26+2!N�0 

Presentation of research study in mechatronics engineering related topic with 

an emphasis on mechatronics engineering technology development by information 

technology 
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1001302 �6+N�+?*)ค/6)&+O1)2/�>�0@�16 2(2-0-4) 
 Preparation Cooperative Education 

"B+&/>�6 : 1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)��6�+1!>�2์ 
�/6)+CON"AQ1��O!N�?P*/�5"�+4"/!�6+2/�>�0@�16 /-5��6+N�?*!��/)6*2)5�+�6! �6+N-A1�

2�6!#+4�1"�6+ /-5��6+25)(61�์�6!16�?& /5�! ++)1��์�+ �6+&5�!6"B�->�(6& �++*6"++�
/>�6�?& �B� ++)�+>* ++) ��/)6*O+��6! �6+#+4�5!25��) �>��++) 5 2 +4"")6�+�6!�6+#+4�5!
�B�(6&O-4�/6)#-1�(5*Q!�6+� 6�6! �6+Q�O�6!(61615��,1N&AP1�6+2AP126+ �6+N�?*!+6*�6! �6+
! 6N2!1$-�6! �5�14�6+/6�O$! �5�14�6+/>N�+64/์ �5�14�6+O�O#ั�/6N�&64/!O6O-4�6+�5�2>!Q� 
�/6)+CO�5P/R#N�?P*/�5"N��P!P-*?26+2!N�0O-4��/)6*N��P!P-*?26+2!N�0 O-4�6+2A"�O!�O1)C- 

Basic knowledge in cooperative education processes; principles of job 

application letter writing; selection of establishment; principle of professional; 

organizational culture; personality development; professional ethics; virtue and morality; 

labor laws; social security; 5S activities; quality assurance and safety standards; English for 

communication; report writing; presentation; planning skills; analytical skills; facing 

problem solving and decision making skills; general knowledge of information technology 

and IT laws; and information retrieval 

1001303 �6+%@��6!�6�/>0/�++)N)คค6�+1!>�2์                                           270 �5P/P)� 
 Practicum in Mechatronics Engineering 

"B+&/>�6 : 1001301 25))!6 
            1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)��6�+1!>�2์ 
�6+%@��6!Q!P+��6!1B�26/�++) /+A1/!N/*�6!�?P�-O6*�-@��5!�?PR�O+5"1!B)5�>�62�6"5! 

N#O!N/-6R)N!O1*�/N6 8 25#�6/์ /+A1R)N!O1*�/N6 270 �5P/P)� �6+N�?*!+6*�6!P�+��6+ 
 A minimum of 8 weeks ( 2 7 0  hours)  summer training in an industry or 

departmental approved institutions; writing project report  

1001321 Nค+AP1��5�+�-R''O6 3(3-0-6)  

Electrical Machines  

"B+&/>�6 : 1001221 /��+R''O6 1001222 2!6)O)NN/-O�R''O6 
 /��+O)NN/-O� /-5��6+�1��6+O#-�$5!&-5��6!N�>��-R''O6 &-5��6!O-4&-5��6!+N/)Q!

/��+O)NN/-O� /)O1O#-�N'2N�?*/O-426)N'2 /-5��6+�1�N�+AP1��5�+�-R''O6/)B! N�+AP1��5�+�-R''O6
�+4O2�+� P�+�2+O6�N�+AP1��5�+�-R''O6�+4O22-5" N�+AP1��5�+�-�>�P�+!52 N�+AP1��5�+�-R''O6
N/!?P*/! 6N'2N�?*/O-426)N'2 +4""#O1��5!N�+AP1��5�+�-R''O6 
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Magnetic circuit; principles of electromechanical energy conversion; energy 

and co-energy in magnetic circuits; single-phase and three-phase transformers; principle 

of rotating machines; DC machines; AC machines construction; synchronous machines; 

single phase and three phase induction machines; machines protection system 

1001322 +4""ค/"คB) 3(2-3-4) 

Control Systems  

"B+&/>�6 : 1000012 �-062�+์/>0/�++) 

            0202212 2)�6+N�>�1!B&5! ์ 
            1001221 /��+R''O6 

O""� 6-1��6���>�062�+์�1�+4"" 'ั��์�5!�N6*P1! O""� 6-1�+4""Q!P�N)!N/-6O-4
P�N)!�/6)�?P O""� 6-1�&-/5�O-4�6+�1"2!1�N�>�&-/5��1�+4"" +4""- 6�5"�?P/!@P�O-4- 6�5"�?P
21� +4""�/"�B)O""/�N#>�O-4O""/�#>� +4""�/"�B)O""*O1!�-5"O-4�N6�/6)1N1!R// �!>��1�
�6+�/"�B)O""*O1!�-5" O!/�>�O-4N�AP1!R��1�N2�?*+(6&Q!+4"" /> ?�1��6+��21"N2�?*+(6& 
N���์2)++�!4 �6+11�O""�6+��N�*O-4�5/�/"�B)Q!+4""�/"�B) �6+%@�#�>"5�>�6+N�?P*/�5"+4""
�/"�B)P�*#�>"5�>�6))6�+�6!O-4�/6)#-1�(5*�6�R''O6 

Mathematical models of systems; transfer function; system models on time 

domain and frequency domain; dynamic models and dynamic responses of systems; first 

and second order systems; open-loop and closed-loop control systems; feedback control 

system and sensitivity, types of feedback control; concepts and conditions of system 

stability, methods of stability test; performance criteria; compensation and controller 

design in control system; related practice in control systems by observing standards and 

electrical safety 

1001323 �6+#+4)/-$-25��6��>�>�1- 3(3-0-6)  

Digital Signal Processing  

25��6�O-4+4""N/-6N�O)/!N/*O-4�6+O#-�O""O�� (z) �6+O#-�'C+>N*+์N�O)/!N/* 
�6+O#-�'C+>N*+์O""N+O/ �5/�+1��!>� FIR O-4 IIR O-4�6+11�O"" $-N!AP1��6�� 6�?P)?�/6)*6/� 6�5� 
25��6�2BN)O-4�+4"/!�6+2P��62�>� O-4#�>"5�>�6+�?PN�?P*/�O1� 

Signals and discrete-time system and z-transform; discrete Fourier transform; 

fast Fourier transform; finite impulse response (FIR) filters and infinite impulse response 

(IIR) filter; FIR and IIR filters design; effects of finite word length; introduction to sampled 

signals and stochastic processes; related practice 
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1001324 />0/�++)O2�2/N6� 3(3-0-6)  

Illumination Engineering  

 ++)�6�>�1�O2�O-4�6+)1�N/O! �/6)25)&5! ์+4//N6�O2�2/N6�O-4�6+)1�N/O! #+>)6�
O-4�B�(6&�1��6+2N1�2/N6� -5�1�4N�&64�1�O/-N�� 6N!>�O2� �6+�/"�B)O2�2/N6�O-4P�)R''O6 
�6+11�O""O2�2/N6�(6*Q!16�6+ O2�2/N6�(6*Q!P+��6! �6+11�O""O2�2/N6�(6*!1�16�6+ R'
�!! 

 Nature of light and sight; relationship of light and sight; quantity and quality of 

illumination; specific characteristics of light sources; light control and luminaires; interior 

lighting design; industrial lighting; exterior lighting design; street lighting 

1001325 /> ?N�>��5/N-�2 6/+5"/>0/�+R''O6 3(3-0-6)  

Numerical Methods for Electrical Engineers  

�6+O�O#ั�/62)�6+N�>�N2O!O-4R)NN�>�N2O! �6+/>N�+64/์�/6)�-6�N�-AP1! �6+/6+6��1�
2)�6+N�>�N2O!O-4R)NN�>�N2O! �6+O�O+4""2)�6+N�>�N2O!�O/*�6+� 6!/�N�>��5/N-� �6+#+4)6��N6
Q!�N/�O-4!1��N/� 1!B&5! ์O-4#+>&5! ์N�>��5/N-� �6+O�O+4""2)�6+N�>�1!B&5! ์�O/*+4N"?*"/> ?N�>�
�5/N-� �6+/6�N6R1N�!O-4N/�N�1+์R1N�! �6+/6$-N�-*�1�2)�6+N�>�1!B&5! ์*N1* �6+#+4*B��์Q�O
P#+O�+)  

Solving linear and nonlinear equations; error analysis; finding the roots of linear 

and nonlinear equations; adjustment of linear equation system with numerical 

calculations; In-range and out-of-range estimation; numerical derivatives and integrals; 

solving systems of differential equations by numerical method; determination of the Eigen 

and the Eigen vector; finding solutions of partial differential equations application of 

programs 

1001326 /52�B�6�/>0/�++)R''O6 3(3-0-6)  

Electrical Engineering Materials 

"B+&/>�6 : 0209104 '>2>�2์2 6/+5"/>0/�++) 1 

P�+�2+O6��1�/52�B 2)"5�>�6�R''O6�1�/52�B 2)"5�>O)NN/-O��1�/52�B 2)"5�>�6�O2��1�/52�B 
�/6)+CON"AQ1��O!N�?P*/�5"1B#�+�์26+�@P��5/! 6 �5/! 6R''O6*>P�*/� 2(6&�6+N#O!�!/!R''O6�1��1�O�O� 
�1�N/-/ O-4O�P2 �6+#+4*B��์Q�O/52�B1B#�+�์R''O6 

Structure of materials, electrical properties of materials; magnetic properties 

of materials; optical properties of materials; introduction to semiconductor devices; 

superconductivity; solid, liquid, and gas dielectrics; applications of materials in electrical 

devices 
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1001331 1>N-O��+1!>�2์� 6-5� 3(2-3-4)  

Power Electronics  

"B+&/>�6 : 1001223 />0/�++)1>N-O��+1!>�2์ 
�B�-5�1�4�1�1B#�+�์1>N-O��+1!>�2์� 6-5�#+4(� R�P1�� 6-5� SCR GTO R"P&-6+์� 6-5� 

)12N'�� 6-5� O-4 IGBT /-5��6+�1�/��+O#-�$5! /��+O#-�$5! AC-DC /��+O#-�$5! DC-DC /��+
O#-�$5! AC-AC O-4 /��+O#-�$5! DC-AC O-4#�>"5�>�6+�?PN�?P*/�O1��5"1>N-O��+1!>�2์� 6-5� 

Characteristics of power electronics devices; power diode, SCR, GTO, power 

bipolar, power MOSFET, and IGBT; principles of converters; AC to DC converters; DC-DC 

converters; AC-AC converters; DC-AC converters; practice in power electronics. 

1001332 P+��O!� 6-5�R''O6O-42�6!?*N1* 3(3-0-6)  

Electrical Power Plant and Substation  

"B+&/>�6 : 1001221 /��+R''O6 
N2O!P�O��1�P/-� P+�R''O6�?N�- P+�R''O6�5�/5!R1!Q 6 P+�R''O6�5�/5!O�P2 P+�R''O6�/6)

+O1!+N/) P+�R''O6&-5�!Q 6 P+�R''O6!>/N�-?*+์ O/-N�&-5��6!/)B!N/?*! �!>��1�2�6!?�N6*R''O6*N1* 
1B#�+�์Q!2�6!?�N6*R''O6*N1* �6+�5�/6�2�6!?�N6*R''O6*N1* 2�6!?�N6*R''O6*N1*15�P!)5�> �6+#O1��5!
'O6$N62 6/+5"2�6!?�N6*R''O6*N1* +4""�6+�N1-��>! 

 Load curve; diesel power plant; steam power plant; gas turbine power plant; 

combined cycle power plant; hydro power plant; nuclear power plant; renewable energy 

sources; type of substation; substation equipment; substation layout; substation 

automation, lightning protection for substation; grounding systems 

1001333 +4""R''O6� 6-5� 3(3-0-6) 

Electrical Power System  

"B+&/>�6 : 1001221 /��+R''O6 O-4 1001321 N�+AP1��5�+�-R''O6 
P�+�2+O6�+4""R''O6� 6-5� �6+$->�&-5��6!R''O6 P+��5�+R''O6 �B�-5�1�4�1�P/-�O""

�N6� N �+6'�1�P/-� �+6'�1��N/�P/-�O-4�5/#+4�1"�1�P/-� /��+R''O6� 6-5�O""�+4O22-5" 
+4""26)N'2 +4""�N1/!N/* �B�2)"5�>O-4O""� 6-1��1�N�+AP1�� 6N!>�R''O6 �B�2)"5�>O-4
O""� 6-1��1�/)O1O#-�R''O6� 6-5� �6+� 6!/�&6+6)>N�1+์O-4O""� 6-1��1�26*2N�R''O6 
&6+6)>N�1+์O-4O""� 6-1��1�26*N�N">- 2)�6+N�+A1�N6*�1�+4""R''O6� 6-5� &AQ!�6!�6+R/-�1�
P/-� &AQ!�6!�6+� 6!/��/6)$>�&+N1� 
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Electrical power system structure; electrical energy generation, power plants, 

load characteristics; load curves, load duration curves, and load factors, AC power circuits; 

three-phase circuits; per unit system; generator characteristics and models; power 

transformer characteristics and models; transmission line parameters and models; cable 

parameters and models; network equations for electrical power systems; fundamental of 

load flow; fundamental of fault calculation 

1001334 �6+11�O""+4""R''O6 3(3-0-6)  

Electrical System Design  

"B+&/>�6 : 1001221 /��+R''O6 O-4 1001321 N�+AP1��5�+�-R''O6 
O!/�>��6+11�O""N"AQ1��O! �O1� 6/!�O-4)6�+�6! +4""�6+� 6/!N6*R''O6 �6+N�?*!

O""�6�R''O6 26*R''O6O-4N�N">- +6�26* 1B#�+�์�6�R''O6O-41B#�+�์�O6�N�?*� �6+� 6!/�O-4
�6+#+4)6�P/-� �6+11�O""�6+N�>!26* �6+O�O�N6�5/#+4�1"� 6-5�O-4�6+11�O""/��+�5/N�O"
#+4�B�!6! �6+11�O""/��+O2�2/N6�O-41B#�+�์ �6+11�O""/��+)1N�1+์ P/-�26*#O1!O-4O-4
�COR''O6/-5� �6+� 6!/��+4O2-5�/��+ �6+Q�O�6!+N/)�5!�1�1B#�+�์#O1��5! +4""R''O6� 6-5��B�N�>! 
+4""�6+�N1-��>!2 6/+5"�6+�>��5Q��6�R''O6 

Basic design concepts; codes and standards; power distribution schemes; 

electrical drawing; electrical wires and cables; raceways; electrical equipment and 

apparatus; load calculation and estimation; wiring design; power factor improvement and 

capacitor bank circuit design; lighting and appliances circuit design; motor circuit design; 

load, feeder and main schedule; short-circuit calculation; co-ordination of protective 

devices; emergency power systems; grounding system for electrical installation; 

1001335 />0/�++)R''O6O+�2C� 3(3-0-6)  

High Voltage Engineering  

�6+Q�O�6!R''O6O+��5!2C�O-4O+��5!N�>!Q!+4""R''O6� 6-5� �6+� 6N!>�R''O6O+��5!2C�N&AP1
�6+��21" N��!>��6+/5��6�R''O6O+��5!2C� N��!>��/6)N�+?*�2!6)R''O6O-4�!/!R''O6 �6+N�>�
N"+��6/!์�6�R''O6Q!�!/!O�P2 �1�N/-/O-4�1�O�O� N��!>��6+��21"R''O6O+��5!2C�2 6/+5"/52�B
O-41B#�+�์ �6+N�>�'O6$N6O-4�6+#O1��5!'O6$N6 �6+#+426!�6+Q�O�!/!O-4+4""�6+�N1-��>! 

Uses of high voltage and overvoltage in power systems; generation of high 

voltage for testing; high voltage measurement techniques; electric field stress and 

insulation techniques, breakdown of gas; liquid and solid dielectrics; high voltage testing 

techniques for material and equipment; lightning and protection; insulation coordination 

and grounding systems 
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1001336 ค/6)#-1�(5*�6�R''O6 3(3-0-6)  

Electrical Safety  

15!�+6*�6�R''O6O-4)6�+�6+�/6)#-1�(5* 26N/�B�1��6+N�>�1B"5�>N/�BO-4�6+"6�N�O"
�6�R''O6 R''O6�O1� O+��5!�N/��O6/O-4O+��5!25)$52 �6+�6*#+4�BR''O62�>� 16+์��6�R''O6O-4�6+
#O1��5! �6+O*�P��R''O6 �6+�N126*�>! �6+N�AP1)O-4�6+/BO) �6+��21"�/6)#-1�(5*�6�R''O6 
1B#�+�์#O1��5!/��+ � 6O!4! 62 6/+5"�/6)#-1�(5*+4""R''O6O+��P 6O-4+4""R''O6O+�2C� �/6)
#-1�(5*�O6!R''O6Q!2�6!�?P� 6�6! 

Electrical hazards and safety measures; causes of electrical accidents and 

injuries; electric shock; step and touch potentials; electrostatic discharge (ESD); electrical 

arc flash and protection; electrical isolation; practical grounding, bonding and shielding; 

electrical safety testing; circuit protection devices; electrical safety guidance for low-

voltage and high-voltage systems; electrical safety in the workplaces 

1001337 +4""�5"Nค-AP1!R''O6 3(2-3-4)  

Electric Drive Systems  

"B+&/>�6 : 1001321 N�+AP1��5�+�-R''O6 
/-5��6+O#++C#&-5��6!R''O6N�>��- �,1�?�+1"O�!1O6�1>� 1��์#+4�1"�1��6+

�5"N�-AP1!�O/*R''O6 -5�1�42)"5�>P/-� �6+N-A1�)1N�1+์�?PN/)642) �B�-5�1�4�1��1!N/1+์N�1+์ 
�1"N���6+� 6�6!�1��6+�5"N�-AP1! /> ?�6+N"+�)1N�1+์ �6+� 6/!��!6�O-4/> ?�6+2N�� 6-5� -5�1�4
�6�O+�">�-�/6)N+O/+1"�1�)1N�1+์R''O6 �6+�5"N�-AP1!)1N�1+์R''O6�+4O2�+� �6+�5"N�-AP1!
)1N�1+์R''O6�+4O22-5" +4""�6+�5"N�-AP1!O""N�1+์P/ �6+Q�O�6!+4""�5"N�-AP1!Q!+4""
1B�26/�++)15�P!)5�> 

Principles of electromechanical energy conversion; reference frame theory; 

electric drive components; load characteristics; proper selection of motors; converter 

characteristics; operating region of drives; braking methods of motors; power transmission 

and sizing; torque-speed characteristics of electric motors; DC motor drives; AC motor 

drives; servo drives systems; applications of drives in industrial automation 
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1001338 �6+N�AP1)�N1�5"Nค+A1�N6*R''O6 3(3-0-6)  

Grid Integration 

"B+&/>�6 : 1001333 +4""R''O6� 6-5� 
�6+O!4! 6+4""� 6/!N6*&-5��6!R''O6 +4""R''O626)N'2 +4""2N��N6*R''O6O+�2C�

�+4O2�+� �6+N�AP1)�N1�5"N�+A1�N6*R''O6 �6+#O1��5!N�+A1�N6*R''O6 2/>��์N�?*+์ �6+#O1��5!'O6$N6 O-4
�6+N�O6�5!R�O�6�O)NN/-O�R''O6 O!4! 6�6++"�/!N�+A1�N6* � 6-5�R''O6-5�/��+O-41>)&?O�!�์N�+A1�N6*
�?P�B��N1+N/)�6�R''O6 �6+&>�6+�6O-4#+4N)>!�N6O+��5!�?PN#-?P*!O#-� R'�+4&+>" O+��5!26+์)1!>�2์
O-426+์)1!>�2์�N1N�AP1) +4�5"�/6)N�O6�5!R�O �5/��N�*� 6-5�R''O6�>!�(6& /��+�+1� �O1� 6/!��1�
N�+A1�N6*R''O6 

Introduction to electrical energy distribution; three-phase systems; high-voltage 

direct-current transmission; grid integration; electrical grid protection; switchgears; 

lightning protection and EMC; introduction to network disturbances; short circuit power 

and network impedance at the point of common coupling; determination and assessment 

of voltage change; flicker; harmonic and inter-harmonic voltages; compatibility level; 

reactive power compensators; filter circuits; grid codes 

1001339 �6+1!B+5�1์O-4�6+�5��6+&-5��6! 3(3-0-6) 

 Energy Conservation and Management 

 &AQ!�6!�1�#+42>� >(6&�1�&-5��6! /-5��6+�1�#+42>� >(6&&-5��6!Q!16�6+O-4
1B�26/�++) �6+"+>/6+�5��6+(6+4R''O6 ���O1"5��5"�6+1!B+5�1์&-5��6! �6+"+>/6+O-4/>N�+64/์
&-5��6!Q!1B26/�++)O-416�6+ N��!>��6+Q�O&-5��6!1*N6�)?#+42>� >(6&Q!+4""2N1�2/N6� +4""
+4"6*�/6)+O1! O-4+4""#+5"16�60 )1N�1+์Q!1B�26/�++) +4""�6+$->�R''O6�/6)+O1!+N/) �6+
1!B+5�1์&-5��6! )6�+�6+�5��6+&-5��6! O-4�6+/>N�6+4/์N�>�N01�062�+์ 

 Fundamental of energy efficiency; principles of energy efficiency in building and 

industry; load management; laws and regulations of energy conservation; energy 

management and analysis in industrial and building; techniques of energy use efficiently 

in lighting system, heating, and ventilating and air-conditioning (hvac) systems; industrial 

motor; co-generation; energy conservations; management measures and economics 

analysis 
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1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 3(2-3-4)  

Sensors and Transducers  

"B+&/>�6 : 1001221 /��+R''O6 
�,1�?O-4/-5��6+�5P/R#N�?P*/�5"N�+AP1�)A1/5��6�N�+AP1��- R''O6O-41>N-O��+1!>�2์      �6+

� 6�6!N�!N�1+์O-4�+6!2�>/N�1+์�?PQ�OQ!(6�1B�26/�++) N�!N�1+์25)$52O-4R)N25)$52 N�!N�1+์/5�
+4*4��5� N�!N�1+์/5�N�-AP1!�?P N�!N�1+์/5�O+� N�!N�1+์/5��6+R/- N�!N�1+์/5�+4�5" N�!N�1+์/5�
�/6)�5! N�!N�1+์/5�1B�/(C)> /-1�R' P�-?!1*�์ +?N-*์ )1N�1+์R''O6 �6+#+4*B��์N�!N�1+์O-4 
�+62�>/N�1+์Q!+4""N)��6�+1!>�2์ �6+N-A1��!>��1�N�!N�1+์O-4�+62�>/ N�1+์ �6+#+5"O�N�
25��6��?PR�O+5"Q/ON/)64�5"�6+Q�O�6! /> ?�6+2N�$N6!25��6��?PR�OO-4�6+�+1�25��6�+"�/!11�R# 
�6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++)P�*#�>"5�>�6))6�+�6!O-4�/6)#-1�(5*�6�R''O6 
P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�ON�!N�1+์O-4�+6!2�>/N�1+์ 

Theories and general principles of measuring; mechanical instruments; 

electrical instruments; electronic instruments; sensors and transducer in industrial; 

contact and non-contact sensors; displacement sensors; motion sensors; force sensors; 

flow sensors; level sensors; pressure sensors; temperature sensors; lamp; solenoid; relay; 

electrical motor; applications of sensors and transducers in mechatronic systems; 

selecting type of sensor and transducer; signal conditioning; method of transmit and 

receive a signal and filtering a noise; related practice in engineering by complying with 

standards and electrical safety; project for students to apply sensors and transducers 

1001342 �6+Q�Oค1)&>/N�1+์�N/*Q!�6+11�O""O-4�6+$->� 1(0-3-0)  

Computer Aided Design and Manufacturing  

"B+&/>�6 : 1000011 N�?*!O""/>0/�++) 

 �,1�?O-4/-5��6+N"AQ1��O!�1��1)&>/N�1+์�N/*Q!�6+11�O""�?PN�?P*/�5"+C#�+�N+�6��>�
�1�N2O! &AQ!$>/O-4#+>)6�+ /-5��6+N"AQ1��O!�1��1)&>/N�1+์�+6''>� �6+Q�OP#+O�+)�1)&>/N�1+์
�N/*Q!�6+11�O""�6+$->�Q!�6+11�O""�>Q!�6! �6+Q�O�1'�์O/+์#+4�1"�5"N�+AP1��5�+�-�?N1O!�?
O-4�6+2+O6��>Q!�6! �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�11�O""+4""
�-R�O-42+O6��>Q!2N/!�?PQ�OQ!1B�26/�++) 

 Basic theories and principles of computer aided design (CAD) related to line 

surface and volume; basic principles of computer graphics; computer-aided design of 

production; fabrication software; related practice in engineering; the project for students 

to design and create mechanical system and industrial parts 
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1001343 R2�+1->�O-4!>/N)�>� 3(2-3-4)  

Pneumatic and Hydraulic  

"B+&/>�6 : 1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 

�/"�CN : 1001346 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
�B�2)"5�>�1�P/-��1�+4""N)��6�+1!>�2์ �6+N-A1��5/�5"N�-AP1!�?PN/)642)�5"P/-��?P)?

1*CN !>/N)�>�O-4R2�+1->�R�+์'�5Q�O""N�>�N2O!O-4O""/)B! )1N�1+์#+4N(��N6� N �6+#+4*B��์Q�O
+4""R2�+1->�O-4!>/N)�>�Q!1B�26/�++) �B�2)"5�>�1�!Q 6)5!R2�+1->�O-416�6015� �6+#+4*B��์
�-062�+์�1�R/-�5"�6+� 6�6!�1�1B#�+�์!>/N)�>� �5/�5"N�-AP1! +4""�/"�B)�1�R/-O""/��+N#>�
O-4/��+#>�  �6+11�O""/��+�++�O-4�5/�/"�B)O""P#+O�+)R�O �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!
/>0/�++) P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�OR2�+1->�O-4!>/N)�>� 

Load characteristics of mechatronic system; selecting appropriate drive for 

existing load; linear and rotary of pneumatic and hydraulic drives; types of motors; applied 

to motion control system; application of hydraulic and pneumatic systems in industry; 

properties of hydraulic oil and compressed air; application of fluid mechanics to operation 

of pneumatic devices; actuator; open- and closed- fluid control system; design of logic 

circuits and programmable logic controllers; related practice in engineering; project for 

students to apply pneumatics and hydraulics 

1001344 +4""ค/"คB)Q!1B�26/�++)�O/*&?O1-�? 1(0-3-0)  

Industrial control with Programmable Logic Controller (PLC)  

"B+&/>�6 : 1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 

�6+11�O""+4""�?PQ�O&?O1-�?�/"�B)�6+� 6�6!�1�+4""Q!1B�26/�++) N+?*!+CO&?O1-�?
O""�N6�N �?PQ�O1*CNQ!(6�1B�26/�++) �O1� 6�5�O-4�O1�?�O1N2?*�1�&?O1-�?O""�N6�N �1"N���6+Q�O
�6!�1�&?O1-�? �6+N�?*!P#+O�+)&?O1-�? �6+N�AP1)�N114!6-O1�O-4�>�>�5-N�!N�1+์O-4
�+6!2�>/N�1+์ N�+A1�N6*�6+2AP126+�1�&?O1-�? �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++)P�*#�>"5�>
�6))6�+�6!O-4�/6)#-1�(5*�6�R''O6 P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O&?O1-�?Q!1B�26/�++)  

Programmable logic controller (PLC)–based system design to control operating 

of system in industrial; learning about the different types of PLCs used in the industrial; 

limitations and advantages and disadvantages of various PLCs; scope of PLC use; PLC 

programming; analog and digital sensors and transducers interfacing; related practice in 

engineering systems by observing standards and electrical safety; project for students to 

apply PLC in an industry 
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1001345 />�*6�6+/BN!*!�์Q!(6ค1B�26/�++) 3(2-3-4)  

Industrial Robotics  

"B+&/>�6 : 0202105 ��>�062�+์2 6/+5"/>0/�++)062�+์ 2 

          1001322 +4""�/"�B) 

          1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

�/6)+CO&AQ!�6!�1�/BN!*!�์ �6+� 6O!�#+4N(��1�/BN!*!�์ 1��์#+4�1"�1�/BN!*!�์ +4""
&>�5��1�/BN!*!�์ ��>�062�+์�1�/BN!*!�์ �-!062�+์�1�/BN!*!�์N�?P*/�5" �6+/>N�+64/์� 6O/!N� �6+
N�-AP1!�?PN�>�1!B&5! ์ �6+/>N�+64/์R�!6)>� �6+/6�O$!�6+N�-AP1!�?P +4""�/"�B)/BN!*!�์ �6+N�?*!
P#+O�+)�/"�B)/BN!*!�์ �6+#+4*B��์�6+Q�O�6!/BN!*!�์Q!1B�26/�++) �O1&@�#�>"5�>)6�+�6!O-4
�/6)#-1�(5*Q!�6+11�O""O-4�6+�>��5Q��6�R''O6  �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) 
P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O/BN!*!�์Q!�6!1B�26/�++) 

Fundamental of robot; type of robot; component of robot; coordinate system 

of robot; mathematics of robot; robot kinematics related a position analysis, differential 

motion, dynamic analysis, trajectory and planning; robot control system; robot control 

programming; Industrial robot applications; standard procedure and safety in electrical 

designs and installations; related practice in engineering; the project for students to apply 

a robot in an industry 

1001346 1>!N�1+์N!O��1�2++&2>P�2 6/+5"1B�26/�++) 3(2-3-4)  

Internet of Things (IoT) for Industry  

"B+&/>�6 : 1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 

(6&+/)1>!N�1+์N!O��1�2++&2>P� 26+์�O/+์O-4�1'�์O/+์2 6/+5"1>!N�1+์N!O��1�2++&2>P� 
N��P!P-*?O-4P#+P��1- �6+#+4*B��์Q�O1>!N�1+์N!O��1�2++&2>P�Q!�6! />0/�++) 1B�26/�++) �/6)
#-1�(5* 2B�(6& 2AP126+ �6+�-6�O-4�6+P�1�6 �6+#+4*B��์Q�O�6+$->� P�+��6+2 6/+5"!>2>�Q!�6+
2+O6�1>!N�1+์N!O��1�2++&2>P�2 6/+5"�6+Q�O�6! 

Internet of Things (IoT) overview; hardware and software for IoT; technology 

and protocols; IoT application in engineering, industry, safety, health, media, marketing 

and advertising; manufacturing application; project for students to create the IoT 

application; 
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1001347 �6+N�AP1)�N1O-4�6+2AP126++4//N6�ค1)&>/N�1+์ 3(2-3-4)  

Computer Interfacing and Communication  

"B+&/>�6 : 1001221 /��+R''O6 
             1001223 />0/�++)1>N-O��+1!>�2์ 
             1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 

�6+N�AP1)�N1+4""�1)&>/N�1+์�5"1B#�+�์�N6� N �6+N�AP1)�N1O""Q�O26*O-4R+O26*       
�6+N�AP1)�N1O""1!B�+) �6+N�AP1)�N1O""�!6! �6+&5�!6P#+O�+)O-4��21"+4""�1)&>/N�1+์�5"
1B#�+�์�N6� N �?P� 6�6+N�AP1)�N1 �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�
11�O""O-42+O6��6+N�AP1)�N1O-4�6+2AP126++4//N6��1)&>/N�1+์ 

Computer and device interfacing; wired and wireless connection; serial 

connection; parallels connection; program development and testing between computer 

system and various interfacing devices; related practice in engineering; project for students 

to design and create computer Interfacing and communication 

1001348 �6+ค/"คB)N�>��5/N-��O/*ค1)&>/N�1+์O-4�6+ค/"คB)N�>��5/N-�P�*�+� 3(2-3-4)  

Computer Numerical Control (CNC) and Direct Numerical Control (DNC) 

"B+&/>�6/�/"�CN : 1001342 �6+Q�O�1)&>/N�1+์�N/*Q!�6+11�O""O-4�6+$->� 

/-5��6+�/"�B)O""�?N1O!�?O-4�?N1O!�?1��์ #+4�1"�1��?N1O!�?O-4�?N1O!�?�5Q�Q!�O6!
26+์�O/+์O-4�1'�์O/+์ �6+�5Q��N6 �6+21"N�?*" �6+Q�O�6! �6+N�?*!P#+O�+)�/"�B) �6+#�>"5�>�6+
�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O�?N1O!�?O-4�?N1O!�?2 6/+5"�6+$->� 

Principle of CNC and DNC; component of CNC and DNC; both hardware and 

software; setup; calibration; operation; programming; related practice in engineering; 

project for students to apply CNC and DNC for manufacturing 

1001349 �6+N�?*!P#+O�+)N�AP1)+4//N6�Nค+AP1��5�+�5")!B1*์ 3(2-3-4)  

Human Machine Interfacing (HMI) programming  

"B+&/>�6/�/"�CN : 1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
/-5��6+O-4�6+11�O""&AQ!�6!N�?P*/�5"2N/!#+426!�5"$COQ�O2 6/+5"2�6�6 �6+N+?*!+CO

P�+�2+O6��1�+4""�6!Q!P+��6!O-4�6+11�O""P#+O�+) N&AP1Q�ON�AP1)P*�+4""�N6�  N Q!�6!�6+
$->�O-4�/"�B)N�O6�O/*�5! �6+N+?*!+CO�6+Q�O�6!�1'�์O/+์2�6�6�?P)?Q�OQ!#ั��B"5! �6+#�>"5�>�6+�?P
N�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�&5�!6P#+O�+)N�AP1)+4//N6�N�+AP1��5�+�5")!B1*์Q!
1B�26/�++) 
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Principles and basic design of User Interface (UI) for (Supervisory Control and 

Data Acquisition (SCADA); Learn about the structure of the factory system and program 

design in order to connect various systems in the production and control; Learn about 

SCADA software such as Genesis, Intouch, Advantech and LabVIEW; related practice in 

engineering; the project for students to develop a Human Machine Interfacing (HMI) in 

industry 

1001401 Pค+��6!/>0/�++)N)คค6�+1!>�2์ 1 2(0-6-0) 
 Mechatronics Engineering Project 1 

 "B+&/>�6 : 1001301 25))!6  
            1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)N)��6�+1!>�2์ 

�6+0@�16�O/*�!N1�/+A1�-BN)�1�P�+��6!�?P!N62!Q��6�/>0/�++)N)��6�+1!>�2์ (6*Q�O
�6+�CO-�1�16�6+*์�?P#+@�161*N6�Q�-O�>� �6+2 6+/�/++��++) �6+&5�!6/5/�O1P�+��6! �6+�5Q�
/5��B#+42��์O-4�1"N���6+0@�16 �5�N�+?*)+4N"?*"/> ?2 6/+5"�6+� 6P�+��6!1*N6��5�N�! �6+
11�O""�B�1B#�+�์�6+��-1�O-4�6+N�O"�O1)C-�6+��-1� �6+! 6N2!1+6*�6!P�+��6!�N1
��4�++)�6+21" �O1&@�#�>"5�>)6�+�6!O-4�/6)#-1�(5*Q!�6+11�O""O-4�6+�>��5Q��6�R''O6 

Self-study or group study of an interesting project in Mechatronics Engineering; 

literature reviews; development of project title; setting up objectives and scope of studies; 

preparing clear project methodology; designing experimental apparatus and experimental 

data collections; presentation of project report; standard procedure and safety in 

electrical designs and installations 

1001402 Pค+��6!/>0/�++)N)คค6�+1!>�2์ 2 3(0-9-0) 
 Mechatronics Engineering Project 2 

"B+&/>�6 : 1001401  P�+��6!/>0/�++)N)��6�+1!>�2์ 1 

�6+2+O6�1B#�+�์�6+��-1� /+A12+O6��>Q!�6!�O!O"" /+A12+O6�O""� 6-1��6)-5�1�4�1�
�6!N!AQ1/6 � 6�6+��-1�O-4N�O"�O1)C- �6+O2��$--5& ์O-4�6+/>�6+�์$- �6+2+B#$-�1��6+� 6
P�+��6! �6+�5�� 6+6*�6!�"5"2)"C+�์ �6+! 6N2!1+6*�6!P�+��6!�"5"2)"C+�์�N1��4�++)�6+
21"P�+��6! �O1&@�#�>"5�>)6�+�6!O-4�/6)#-1�(5*Q!�6+11�O""O-4�6+�>��5Q��6�R''O6 

Experimental deice construction or prototype work or model work as project 

characteristics; doing experiment and data collection; results presentation and discussion; 

final report; presentation of project report to project committee; standard procedure and 

safety in electrical designs and installations 
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1001403 2/�>�0@�16  6(0-18-0) 
 Cooperative Education 

 "B+&/>�6 : 1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16  

 #�>"5�>�6+Q!2�6!#+4�1"�6+/+A1/!N/*�6!�?PN�?P*/�O1��5"26�6/>�6/>0/�++)N)��6 
�+1!>�2์ �6)P�+��6+2/�>�0@�16�1�)/6/>�*6-5*�5�1>� )?+4*4N/-6 1 (6�N+?*! �6+� 6P�+��6!
N�?P*/�5"/>0/�++)N)��6�+1!>�2์ �O1�#�>"5�>�6)�O1� 6/!��1�2�6!#+4�1"�6++/)�@�)6�+�6!O-4
�/6)#-1�(5*Q!�6�R''O6 
 Training in an establishment or organizations related to mechatronics 

engineering according to university co-operative education program for a period of one 

semester; working on the mechatronics engineering project; the requirements of the 

establishment, including standards and electrical safety must be met 

1001431 �6+#O1��5!+4""R''O6� 6-5� 3(2-3-4)  

Power System Protection  

"B+&/>�6 : 1001333 +4""R''O6� 6-5� 
26N/�BO-42�>�>�1��6+N�>��/6)$>�&+N1� �6+/>N�+64/์�6+-5�/��+O""2))6�+ �6+

/>N�+64/์�6+-5�/��+O""R)N2))6�+ &AQ!�6!�6�#�>"5�>�1��6+#O1��5! /)O1O#-�N�+AP1�)A1/5�O-4
�+6!2�>/N�1+์ 1B#�+�์#O1��5!O-4+4""#O1��5! "�"6��1�+?N-*์#O1��5! &AQ!�6!�1�+?N-*์#O1��5! 
�/6)�O1��6+Q!�6+Q�O�6!�1�+?N-*์ P�+�2+O6�O-4�B�2)"5�>�1�+?N-*์ �6+#O1��5!�+4O2N�>!O-4�6+
-5�/��+-��>! �6+#O1��5!N�>�$-�N6� �6+#O1��5!26*2N�P�*Q�O+?N-*์+4*4�6� �6+#O1��5!26*2N�P�*Q�O
+?N-*์R&-1� �6+#O1��5!)1N�1+์ �6+#O1��5!/)O1O#-� �6+#O1��5!N�+AP1�� 6N!>�R''O6 �6+#O1!�5!P�!
�1�"52 �6+O!4! 61B#�+�์#O1��5!O""�>�>�5- �O1&@�#�>"5�>)6�+�6!O-4�/6)#-1�(5*Q!�6+11�O""
O-4�6+�>��5Q��6�R''O6 �6+%@�#�>"5�>�6+N�?P*/�5"+4""R''O6� 6-5�O-4+4""#O1��5!R''O6� 6-5� 

Causes and statistics of faults; symmetrical short circuit analysis; unsymmetrical 

short circuit analysis; fundamental of protection practices; instrument transformers and 

transducers, protection devices and protection systems, role of protective relays; 

fundamental of protective relaying; protective relays requirement; relay structures and 

characteristics; overcurrent and earth fault protection; differential protection; transmission 

line protection by distance relaying; transmission line protection by pilot relaying; motor 

protection; transformer protection; generator protection; bus-zone protection; 

introduction to digital protection devices; standard procedure and safety in electrical 

designs and installations; related practice in electrical power system and power system 

protection 
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1001432 N�คP!P-*?1B#�+�์�5�N�O"&-5��6! 3(3-0-6)  

Energy Storage Technologies  

O!/P!O)�6+&5�!6+4""R''O6� 6-5� 1B#�+�์�5�N�O"&-5��6!�@P�N#O!/!N/*/!@P��1�+4""
R''O6� 6-5� �6+Q�O1B#�+�์�5�N�O"&-5��6!Q!+�R2"+>�O-4+�R''O6 &-5��6!�/6)+O1! &-5��6!!Q 6O""
2C"�-5" &-5��6!16�6015�&-5��6!�6�R2P�+N�!O-4N�AQ1N&->�25�N�+64/์O""1AP! &-5��6!R''O6N�)? 
O�/�5/N�O"#+4�B &-5��6!O)NN/-O��5/N/!?P*/! 6*>P�*/� �6+&>�6+�6�5/N-A1�+4""242)&-5��6! 

Trends in power system development; energy storage as a structural unit of a 

power system; storage applications in hybrid and electric automotive; thermal energy; 

flywheels; pumped hydro and compressed air; hydrogen and other synthetic fuels; 

electrochemical energy; capacitor banks; superconducting magnetic energy; 

considerations on choices of a power storage system 

1001433 +4""� 6/!N6*R''O6� 6-5� 3(3-0-6)  

Electrical Power Distribution Systems  

"B+&/>�6 : 1001333 +4""R''O6� 6-5� 
�6+&>�6+�6�@��6+11�O""+4""� 6/!N6*R''O6 �6+N-A1�+4""� 6/!N6*R''O6 �6+Q�O�6!

�1�� 6-5�R''O6 P�+�2+O6�O-42N/!#+4�1"�1�+4""� 6/!N6*R''O6 +4""2�6!?R''O6*N1*O""�N6� N 
1B#�+�์Q!2�6!?R''O6*N1* �6+/6�� 6O/!N��1�2�6!?R''O6*N1* �6+#O1��5!'O6$N6 +4""�6+�N1-��>! 
+4""�6+$->�O%�O""�+4�6* �B�2)"5�>�1�+4""R)P�+�+>� �6+Q�O�6!+4""R)P�+�+>�Q!+4""
� 6/!N6*R''O6 �B�(6&O-4�/6)!N6N�AP1�A1�1�+4""� 6/!N6*R''O6 

Considerations for designs of electrical distribution systems; selections of 

distribution systems; electrical power utilization; structures and components of 

distribution systems; types of substations; substation equipment; substation layout 

lightning protection; grounding systems; distributed generation systems; characteristics of 

microgrid systems; applications of microgrid systems in electrical distribution systems; 

quality and reliability of electrical distribution systems 

1001434 �6+$->�� 6-5�R''O6�O/*&-5��6!O2�16�>�*์O-4&-5��6!-) 3(3-0-6)  

Solar and Wind Power Generation  

�/6)+CON"AQ1��O!N�?P*/�5"&-5��6!-)O-4O2�16�>�*์ �B�-5�1�4�1�-) +4""R''O6� 6-5��6�
&-5��6!-) �5�/5!-)O-4�B�-5�1�4�1��5�/5!-) �B�-5�1�4�1�O2�16�>�*์ +4""R''O6� 6-5��6�
N�--์O2�16�>�*์ +4""R''O6� 6-5��6�&-5��6!�/6)+O1!�6�O2�16�>�*์ �B�-5�1�4�1�N�--์
O2�16�>�*์ �B�-5�1�4�1�O$�242)&-5��6!�/6)+O1!�6�O2�16�>�*์ 1>N-O��+1!>�2์� 6-5�O-4+4""
�5"N�-AP1!�6�R''O62 6/+5"�6+O#-�&-5��6!�6�&-5��6!O2�16�>�*์O-4-) +4""�6+�5�N�O"&-5��6! 
+4""P��N�?P*/O-4+4""N�AP1)�N1+4""R''O6 
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Introduction to wind and solar energy; wind characteristics; wind power system; 

wind turbine and its characteristics; solar radiation characteristics; solar photovoltaic 

power system; solar thermal system; photovoltaic cell characteristics; solar thermal 

collector characteristics; power electronics and drives for solar and wind energy 

conversions; energy storage system; stand alone and grid connected system 

1001435 +4""�5"Nค-AP1!*6!*!�์R''O6O-4*6!*!�์R''O6$2)$26! 3(3-0-6)  

Electric and Hybrid Electric Vehicle Traction Systems  

"B+&/>�6 : 1001337 +4""�5"N�-AP1!R''O6 
/-5��6+�6+� 6�6!+4""�5"N�-AP1!�1�*6!*!�์R''O6O-4*6!*!�์R''O6$2)$26!      �6+

� 6�6!�?PP/)��/6)N+O/�P 6O+�">����?PO-4P/)��/6)N+O/2C�� 6-5�R''O6���?P �B�2)"5�>N�>�1B�)��>�1� 
N�+AP1��5�+R''O6�+4O2�+� O""�+4�BO!O*� O-4O""R+OO#-��N6!N�+AP1��5�+R''O6�>�P�+!52O""
O)NN/-O��6/+ N�+AP1��5�+R''O6N/!?P*/! 6�?P15�+62N/!� 6-5�R''O6�5"�/6)N+O/2C� (CPSR) N�+AP1��5�+�-
R''O6O""2/>��์+?-5�O�!�์ �6+#+4*B��์Q�O�6! 

Operating principles of traction drives for electric and hybrid electric vehicles. 

low speed constant torque control mode and high speed constant power control mode. 

ideal performance of doubly fed, separately excited dc machine, wound rotor 

synchronous machine; high CPSR drives based on singly-fed machines including the 

induction; permanent magnet synchronous; brushless dc and switched reluctance motors; 

applications 

1001436 +4""�N6*R''O62 6/+5"+�R' 3(3-0-6)  

Railway Electrification Systems  

#+4/5�>�6+&5�!6+�R' �6+�5"N�-AP1!+4""-6��C�O-4�"/!+�R' �6+�N6*R''O6�+4O2�+�
2 6/+5"+�R' �6+�6*R''O6�+4O22-5"2 6/+5"+�R' +4""26*O��?!6+?O""&6�16�60O-4+4""+6�
�5/! 6 �6+�N1-��>!O-4�6+N�AP1)�N1�5!Q!+4""+�R''O6 �B�(6&� 6-5�O-426+์)1!>�2์Q!+4""R''O6 
�6+N%O6�+/�2(6/4�6+� 6�6!�1�+4""+�R' 

History of railway development; driving of traction systems and train; DC power 

supply for trains; AC power supply for trains; catenary wire and conductor rail systems; 

earthing and bonding in electric train system; power quality and harmonics in power 

systems; monitoring operating conditions of railway system 
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1001437 �6+-6��C��O/*R''O6O-4N�คP!P-*?�"/!+�R' 3(3-0-6)  

Electric Traction and Rollingstock Technology  

�6+Q�O&-5��6!�1�+�R' �6+�!2N�$COP�*26+O-4�6+�!2N�2>!�O6�6�+6� )1N�1+์-6��C�O-4
N��P!P-*?�6+�5"N�-AP1! /5/+��5�+N�+AP1�*!�์�?N�- /5/+��5�+�?N�--R''O6 /5/+��5�+R''O6 +�R'�?N�-
+6� (DMU) +��5�+R''O6 (EMU) /5/+��5�+R2"+>� N��P!P-*?+�R'�/6)N+O/2C� +�R'O)NN/-O� 

Train power consumption; passenger transport and rail freight; traction motor 

and drive technology; diesel engine locomotive; diesel-electric locomotive; electric 

locomotive; Diesel Multiple Unit (DMU); Electric Multiple Unit (EMU); hybrid locomotive; 

high speed rail technology; magnetic train 

1001438 �6+ค/"คB)O-4#�>"5�>�6++�R' 3(3-0-6)  

Railway Operation and Control  

/-5��6+&AQ!�6!�1��6+#�>"5�>�6!O-4�/"�B)+�R' �6+16�5�>25��6�N"AQ1��O! &-/5��6+
N�-AP1!�?P�1�+�R' +4*4/N6�+4//N6��"/!+�R'O-4/-5��6+"5��5"25)&5! ์ �6+�5��6+6�N/-6N�>!+�R' 
�6+�/"�B)�6+N�>!+�R' 

Basic principles of train operation and control; preliminary signaling; train 

movement dynamics; the distance between trains and principles of relationship control; 

train schedule; railway control 

1001439 �6+11�O""+4""P+��5�+R''O6 3(3-0-6)  

Power Plant System Design 

"B+&/>�6 : 1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 

O/-N�&-5��6! P+��5�+R''O6&-5�!Q 6 P+��5�+R''O6&-5�R1!Q 6 P+��5�+R''O6O""�/6)+O1!+N/) 
P+��5�+R''O6�!>�O�P2 P+��5�+R''O6�!>�N�+AP1��5�+�?N�- P+��5�+R''O6!>/N�-?*+์ O""� 6-1��6�
��>�062�+์�1�P+��5�+R''O6 �6+0@�16P�+�2+O6�2N/!#+4�1"O-4�6+� 6�6!+N/)�5!�1�P+��5�+R''O6
#+4N(��N6� N �6+11�O""+4""�/"�B)Q!P+��5�+R''O6 +4""N�+AP1�)A1/5� +4""#O1��5! �6+
&>�6+�6Q!O�N2>P�O/�-O1) O-4O�NN0+1�062�+์ �6+� 6N!>!�6!�6�N0+1�062�+์�1�+4""R''O6� 6-5� 

Energy resources; hydropower plants; steam power plants; combined-cycle 

plants, gas turbine plants; diesel plants; nuclear power plants; mathematical models of 

power plants; studies on structures, components, and co-operation of power plants, 

design of control systems in power plants; instrument systems; protection systems; 

considerations on environmental and economical aspects; economic operation of power 

systems 
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1001441 �6+11�O""+4""N)คค6�+1!>�2์ 3(2-3-4)  

Mechatronics System Design  

"B+&/>�6 : 1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 

             1001343 R2�+1->�O-4!>/N)�>� 

             1001342 �6+Q�O�1)&>/N�1+์�N/*Q!�6+11�O""O-4�6+$->�  
              1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
             1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

/-5��6+11�O""+4""N)��6�+1!>�2์ �6+11�O""P�+�2+O6�O-4�-R��1�+4""      �6+
N-A1�N�!N�1+์O-4�5/2N�� 6-5��1�+4"" �6+11�O""/��+� 6-5� �6+11�O""/��+�/"�B) �6+N�?*!
P#+O�+)�/"�B) �6+#+4�1"2N/!�N6� N N#O!+4"" �6+11�O""+4""�?P� 6!@��@��O!�B!O-4+4""
�/6)#-1�(5* �O1&@�#�>"5�>)6�+�6! O-4 �/6)#-1�(5*Q!�6+11�O""O-4�>��5Q��6�R''O6  �6+
#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�11�O""+4""15�P!)5�>Q!�6!1B�26/�++) 

Principles of mechatronics design; structure and mechanism system design; 

Selecting of sensors and actuators of system; power circuit design; control circuit design; 

programming; system integration; system design that takes into cost and safety system; 

standard procedure and safety in electrical designs and installations; related practice in 

engineering; project for students to design an automation system in an industry 

1001442 �6++5"(6&�1�Nค+AP1� 3(2-3-4)  

Machine Vision  

"B+&/>�6 : 1000111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

             1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

O!/�>�N"AQ1��O!�1��6++5"(6&�1�N�+AP1� 2N/!#+4�1"�1�+4""�6++5"(6&�1�N�+AP1� 
�6+�5Q��N6+4""�6+�N6*(6& �6++5"(6& �6+/>N�+64/์(6& �6+#+4)/-$-(6& �6+#+5"#+B��B�(6&
�1�(6&Q!P�N)!N�>�&AQ!�?P �6+#+5"#+B��B�(6&�1�(6&Q!P�N)!N�>��/6)�@P �6+O"N�2N/!(6& �6+2�5�
�B�-5�1�4 �6+�5"�CN �6+/5� �6+�5�/)/�/)CN �6+#+4*B��์Q�O�6!�6++5"(6&�1�N�+AP1� �6+#�>"5�>�6+
�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O�6++5"(6&�1�N�+AP1�Q!�6!1B�26/�++) 

Fundamental concepts of Machine Vision; component of machine vision; 

setting up an Imaging system; image acquisition; image analysis; image processing; image 

enhancement in spatial domain; image enhancement in frequency domain; image 

segmentation; feature extraction; matching; measurement; classification; machine vision 

application; related practice in engineering; project for students to apply a machine vision 

in an industry 
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1001443 /BN!*!�์Nค-AP1!�?P15�P!)5�> 3(2-3-4)  

Autonomous Mobile Robot  

"B+&/>�6 : 1000111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

           1001226 +4""�>�>�5-O-4R)P�+�1!P�+-N-1+์ 

�/6)+CO&AQ!�6!�1�/BN!*!�์N�-AP1!�?P15�P!)5�> 1��์#+4�1"�1�/BN!*!�์N�-AP1!�?P +4""&>�5�
�1�/BN!*!�์N�-AP1!�?P ��>�062�+์�1�/BN!*!�์ �-!062�+์�1�/BN!*!�์N�-AP1!�?PN�?P*/�5" �6+/>N�+64/์
� 6O/!N� �6+N�-AP1!�?PN�>�1!B&5! ์ �6+/>N�+64/์R�!6)>� �6+N�-AP1!�?PO-4�6+/6�O$! N�!N�1+์O-4O1�
�CN1N�1+์ +4""�/"�B)/BN!*!�์ �6+N�?*!P#+O�+)�/"�B)/BN!*!�์N�-AP1!�?P �6+#+4*B��์�6+Q�O�6!
/BN!*!�์N�-AP1!�?PQ!1B�26/�++) �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�
11�O""O-42+O6�/BN!*!�์N�-AP1!�?PQ!�6!1B�26/�++) 

Fundamental knowledge of an autonomous mobile robot; component of 

mobile robot; coordinate system of mobile robot; mathematics of robot; robot kinematics 

related a position analysis, differential motion, dynamic analysis, trajectory and planning; 

sensors and actuators; robot control system; mobile robot control programming; industrial 

mobile robot applications; related practice in engineering; project for students to design 

and create the mobile robot in industry 

1001444 �6+N+?*!+CO�1�Nค+AP1��5�+O-4+4""15��+>*4 3(2-3-4)  

Machine Learning and Intelligent System  

"B+&/>�6 : 1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

�6+2+O6�+4""�6+N+?*!+COO-4�/6)�-6��1�+4""N)��6�+1!>�2์ /> ?�6+N+?*!+CO�?PN�?P*/�O1�
�5"�6+N+?*!+CO�1�N�+AP1��5�+O-4+4""15�+>*4 �6+#+4*B��์Q�O+4""�6+N+?*!+CO�1�N�+AP1��5�+O-4
+4""15�+>*4 �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O+4""�6+N+?*!+CO
�1�N�+AP1��5�+O-4+4""15�+>*4Q!�6!1B�26/�++) 

Development of machine learning and intelligence of mechatronics system; 

Learning methods related to machine learning and intelligence, application of machine 

learning and intelligent systems; related practice in engineering; project for students to 

apply machine learning and intelligent system in industry 
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1001445 +4""#�>"5�>�6+O-4Nค+A1�N6*Q!(6ค1B�26/�++) 3(2-3-4)  

Operating System and Networking in Industry  

"B+&/>�6 : 1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
             1001348 �6+�/"�B)N�>��5/N-��O/*�1)&>/N�1+์O-4 

                           �6+�/"�B)N�>��5/N-�P�*�+� 
+4""#�>"5�>�6+�N6� N O-4N�+A1�N6*�?PQ�O1*CNQ!(6�1B�26/�++) �6+�>��5Q� �6+Q�O�6! 

�6+0@�16N�?P*/�5"1B#�+�์�N6� N �?PN�?P*/�O1�N&AP1Q/ON�>�+4""#�>"5�>�6+O-4N�+A1�N6*Q!(6�1B�26/�++) 
�6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++)  P�+��6!N&AP1Q/O!>2>�R�O2+O6�N�+A1�N6*�O/*1B#�+�์N�+A1�N6* 
�6+N�AP1)�N1�5"N�+AP1�&?O1-�? (PLC) O-4�?N1O!�? (CNC) /+A11B#�+�์�?PQ�OQ!1B�26/�++)  

operating systems and networks used in the industrial; installation; operation; 

studies about devices related to the creation of operating systems and networks in 

industrial; related practice in engineering; project for students to create a network with 

networked devices; connection with PLC and CNC or industrial equipment 

1001446 +4""�6+$->�O""*A�/*BN! 3(3-0-6)  

Flexible Manufacturing System (FMS)  

"B+&/>�6 : 1001445 +4""#�>"5�>�6+O-4N�+A1�N6*Q!(6�1B�26/�++) 

/>/5�!6�6+�1�+4""�6+$->�O""*A�/*BN! /-5��6+� 6�6!�1�+4""�6+$->�O""*A�/*BN! 
/> ?�6+2+O6�+4""�6+$->�O""*A�/*BN! #ั��5*O-4�O1� 6/!��?PQ�OQ!�6+� 6�6!�1�+4""�6+$->�O""
*A�/*BN! �6+�5Q�N/-6���?P �6+�5Q�N/-6O""N+?*-R�)์ �6+�>��N12AP126++4//N6�2N/!�N6� N Q!+4""�6+
$->�O""*A�/*BN! 26+์�O/+์O-4�1'�์O/+์�?P! 6)62+O6�+4""�6+$->�O""*A�/*BN! �O1� 6�5� �O1�?�O1N2?* 
�6+" 6+B�+5�16+4""�6+$->�O""*A�/*BN! �6+/>N�+64/์+4""�6+$->�O""*A�/*BN! 

Evolution of Flexible Manufacturing System (FMS); principle of FMS; FMS 

operation methods; factors and requirements used in operation of the FMS; fixed 

scheduling; real-time scheduling; communication between different parts of FMS; 

hardware and software used to build FMS; limitations, advantage and disadvantage 

maintenance of FMS; FMS Analysis; 

1001447 �6+"C+�6�6+�6+$->��O/*ค1)&>/N�1+์ 3(3-0-6)  

 Computer Integrated Manufacturing (CIM)  

 "B+&/>�6 : 1001445 +4""#�>"5�>�6+O-4N�+A1�N6*Q!(6�1B�26/�++) 

/-5��6+&AQ!�6!�1��6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์ �6+! 6/-5��6+�1��6+   
"C+�6�6+�6+$->��O/*�1)&>/N�1+์R##+4*B��์Q�OQ!�6!1B�26/�++) �6+! 6N16�1)&>/N�1+์)6
#+4*B��์Q�O�6!Q!�O6!�1��6+2AP126+�O1)C- +4""�6!�O1)C- 2N/!#+426!+4//N6�)!B1*์�5"N�+AP1��5�+ 
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�6+/6�O$!�6+�5��6+/52�B �6+/6�O$!O/-N��?P)6�1�/52�B - 6�5"�/6)2 6�5� O-4#ั�/6�1�/� 
�6+0@�16+4""�6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์�?P)?�6+Q�O�6!1*CN#ั��B"5! 

Basic principles of Computer Integrated Manufacturing (CIM); an application of 

the principles of CIM in industrial applications; bringing computers to be applied in the 

fields of data communication, database system, Human Machine interfacing (HMI), 

Material Requirement Planning (MRP), Material Resource Planning (MRP II), Priority and 

Bottle-neck; a study of the current CIM 

1001448 +4""2)1��-%ั��5/ 3(2-3-4)  

Embedded System  

"B+&/>�6 : 1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 

(6&+/)�1�+4""2)1��-%ั��5/ �B�-5�1�4�1�+4""2)1��-%ั��5/ P�+�2+O6�&AQ!�6!�1�
+4""2)1��-%ั��5/ �6+11�O""+4""2)1��-%ั��5/ N�+AP1�#+4)/-$-Q!+4""%ั��5/ #+4N(��1�
N�+AP1�#+4)/-$- 2�6#ั�*�++)�1�R)P�+P#+N�2N�1+์O-4R)P�+�1!P�+-N-1+์ N�+AP1�)A1O-41B#�+�์
�N1&N/� �6+N�?*!P#+O�+)1>!&B�O-4N16�์&B� +?�?2N�1+์ �B�� 625P� P/)��?P1*CN �5/!5"N/-6 �6+�5��5�//4 
�6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�11�O""+4""2)1��-%ั��5/  

Embedded system overview; characteristics of an embedded system; basic 

structure of an embedded system; embedded system design; processors in an embedded 

system; types of processors; microprocessor and microcontroller architecture; tools and 

peripherals; I/O programming; register; instruction set; addressing mode; timer counter; 

interruption; related practice in engineering; project for students to create an embedded 

system 

1001449 �6+N�?*!P#+O�+)�B�ค 625P�(616/>�/- 3(2-3-4)  

Visual Programming  

"B+&/>�6 : 1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

�6+N�?*!�B�� 625P�/>�/-�O/*(616/>�/- #+4N(��O1)C- 16+์N+*์ �5/�?Q O'O)�O1)C- �6!�O1)C- 
�6+�>��N1�5"&1+์�"!�1)&>/N�1+์ �6+11�O""P�+�2+O6��1�P#+O�+)O-4�6+��21"�/6)�C��O1�
�1�P#+O�+) �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�&5�!6P#+O�+)�B�� 625P�
(616/>�/-Q!1B�26/�++) 

Visual programming; data types; array; pointer; file; database; connecting to a 

port on a computer; design structure of program and debugging; related practice in 

engineering; the project for students to develop a visual programming in industry 
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1001452 !/5��++)�O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์ 3(2-3-4)  

Innovation in Automatic Control Systems and Robotics  

"B+&/>�6 : 1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

             1001441 �6+11�O""+4""N)��6�+1!>�2์ 

2+O6�!/5��++)�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์Q!�6!1B�26/�++)N�?P*/�5" �6+N�AP1) 
�5�N+?*�2>!�O6O-4/52�B �6+�+/�21"�>Q! �6+�5��>Q!�6! �6+&N!2? �6+�@Q!+C#�>Q!�6! O-4+4""15�P!)5�> 
P�+��6!N&AP1Q/O!>2>�11�O""O-42+O6�!/5��++)�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 

Create innovation in automation control systems and robotics in industry 

related welding, palletizing, inspection, cutting, painting, casting and automation system; 

project for students to design and create embedded system; 

1001453 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์ 1 3(3-0-6)  

Special Topics in Mechatronics Engineering 1  

เ�ืOอห@พ>เ01เ�?N0/�? เทคN�Nล0?O�2@�@เ/คค@ท1อ�>�2์Nด0�>/?�@1!1>�@01@0ล>เอ?0ด
ลN/�ห�O@ 

Special content on technology in the mechatronics field will be announced in 

advance 

1001454 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์ 2 3(3-0-6)  

Special Topics in Mechatronics Engineering 2  

เ�ืOอห@พ>เ01เ�?N0/�? เทคN�Nล0?O�2@�@เ/คค@ท1อ�>�2์Nด0�>/?�@1!1>�@01@0ล>เอ?0ด
ลN/�ห�O@ 

Special content on technology in the mechatronics field will be announced in 

advance 

1001455 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์ 3 3(3-0-6)  

Special Topics in Mechatronics Engineering 3  

เ�ืOอห@พ>เ01เ�?N0/�? เทคN�Nล0?O�2@�@เ/คค@ท1อ�>�2์Nด0�>/?�@1!1>�@01@0ล>เอ?0ด
ลN/�ห�O@ 

Special content on technology in the mechatronics field will be announced in 

advance 
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3.2 �AP1 2�B- � 6O/!N� O-4คB�/B�>�1�16�6+*์ 

3.2.1 16�6+*์#+4� 6/-5�2C�+ 

- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 
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/>0/�++)�1)&>/N�1+์ 
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/0.". 

/>0/�++)R''O6 

/>0/�++)R''O6 

)/6/>�*6-5*2��-6!�+>!�+์ 
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- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 

6 !6*��B&+  O�O/1N1! +1�062�+6�6+*์ #+.�. 
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/0.". 

N��P!P-*?&-5��6! 

N��P!P-*?&-5��6! 

/>0/�++)N�+AP1��- 

)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+? 
)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+? 
)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+? 

2554 

2546 

2541 

7 !6*!N+0  �>)N+0 16�6+*์ /0.�. 
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/>0/�++)N�+AP1��- 
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8 /N6�?P +�. &-�,1�์  

�-O6*/>�(5�+ 

16�6+*์ #+.�. 
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/0.". 

/>0/�++)N�+AP1��- 

'>2>�2์ 
/>0/�++)N�+AP1��- 

)/6/>�*6-5* ++)062�+์ 

)/6/>�*6-5*�5�1>� 

)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6            
&+4!�+N/!A1 

2559 

2553 

2548 

9 !6* !/5�!์  0+?+5�16 16�6+*์ #+.�. 
/0.). 
 

/0.". 

/>0/�++)N�+AP1��- 

/>0/�++)N�+AP1��- 

 

/>0/�++)*6!*!�์ 

)/6/>�*6-5*2��-6!�+>!�+์ 
2�6"5!N��P!P-*?&+4�1)N�-O6 

N�O6�B��/6+-6��+4"5� 
)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6&+4
!�+N/!A1 

2562 

2552 

 

2548 

10 !6*�5*/5�!์  �B)&-�B- 16�6+*์ /0.). 
/0.". 

/>0/�++)N�+AP1��- 

/>0/�++)N�+AP1��- 

)/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+? 
)/6/>�*6-5*N1N�?*16�N!*์ 

2560 

2553 
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- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 

11 !6�26/N26/�?*์  2>�/์2P+�5* 16�6+*์ #+.�. 
/0.). 
/0.". 
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2560 
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2556 

2549 

2546 

13 !6*P���5*  N/)A1!)60 $CO�N/*062�+6�6+*์ /0.�. 
/�.". 

/>0/�++)N�)? 
N�)?1B�26/�++) 

)/6/>�*6-5*2��-6!�+>!�+์ 
)/6/>�*6-5*2��-6!�+>!�+์ 

2553 

2547 

 

3.2.2 16�6+*์&>N01 

- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 

1 !6*/>�>�+ �>�N+0 062�+6�6+*์ /0.�. 
 

/0.). 
 

/0.". 
(N�?*+�>!>*)15!�5" 2) 

Electronics and Electrical 

Engineering 

/>0/�++)R''O6 

 

/>0/�++)R''O6 

University of Nottingham, United 

Kingdom 

2�6"5!N��P!P-*?&+4�1)N�-O6N�O6�B�
�/6+-6��+4"5� 
2�6"5!N��P!P-*?&+4�1)N�-O6N�O6�B�
�/6+-6��+4"5� 

2540 

 

2535 

 

2530 
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- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 

2 !6* !5��5* �B-/+/6!>�&�1์ +1�062�+6�6+*์ Ph.D. 

 

/0.). 
/0.". 
(N�?*+�>!>*)15!�5" 1) 

Electronic and Electrical 

Engineering  

/>0/�++)R''O6 

/>0/�++)R''O6 

 

The University of Birmingham, United 

Kingdom 

 

�B06-��+�์)/6/>�*6-5* 

)/6/>�*6-5*N��P!P-*?2B+!6+? 

2546 
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)/6/>�*6-5*N��P!P-*?2B+!6+? 

2560 
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2548 
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- 6�5" �AP1-!6)2�B- 
� 6O/!N� 

�6�/>�6�6+ 
คB�/B�> 26�6/>�6 2�6"5! #? &.0. 

6 !6*�0&- +5�!์!>*)�5* $CO�N/*062�+6�6+*์ Ph.D. 

 

/0.). 
/0.". 
(N�?*+�>!>*)15!�5" 1) 

Electronic, Electrical and 

Computer Engineering

/>0/�++)R''O6 

/>0/�++)R''O6 

University of Birmingham, United 

Kingdom 

)/6/>�*6-5*N��P!P-*?2B+!6+? 
)/6/>�*6-5*N��P!P-*?2B+!6+? 

2559 

 

2549 
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)/6/>�*6-5*N��P!P-*?2B+!6+? 
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2561 

2555 

2552 

8 !6**++*��์ &5! ์2/52�>N $CO�N/*062�+6�6+*์ Ph.D. 

 

M.Eng. 
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2559 

 

2553 
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4. 1�ค์#+4�1"N�?P*/�5"#+42"�6+�์(6ค2!6) (�6+%@��6! /+A12/�>�0@�16)  
 +6*/>�6 1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์ /+A1  1001403 2/�>�0@�16 
#+4�1"�O/* �6+N�+?*)�5/�N1!%@��6! �6++6*�6!�/6)�O6//!O6+4//N6�%@��6! �6++6*�6!$-O-4
! 6N2!1�6+%@��6! �6+#+4N)>!$- O-4�6++/"+/)�/6)+CO�?PR�O�6��6+%@��6! 

4.1 )6�+�6!$-�6+N+?*!+CO�1�#+42"�6+�์(6ค2!6) 

1) )?�5�14Q!�6+#�>"5�>�6!�O6!/>0/�++)N)��6�+1!>�2์ 

2) )?�5�14"C+�6�6+�/6)+CON&AP1! 6R#O�O#ั�/6�6�/>0/�++)R�O1*N6�N/)642) 

3) )?)!B1*25)&5! ์O-4� 6�6!+N/)�5"$CO1AP!R�O�? +/)�5Q�26)6+�#+5"�5/N�O6�5"$CO+N/)�6!/+A1
2�6!#+4�1"�6+R�O 

4) )?�5�14N#O!$CO! 6 O-4$CO�6) Q!�6+#�>"5�>�6!R�O1*N6�2+O6�2++�์ 

5) )?+4N"?*"/>!5* �+�N/-6 O-4)?�/6)�AP125�*์Q!�6+#�>"5�>�6! 

6) )?�/6)N�O6Q�Q!�/6)O���N6��6�/5�! ++)  
7) )?�/6)�-O6Q!�6+O2��11� O-4)?�/6)�>�+>N+>P)2+O6�2++�์Q!�6+&5�!6�6!Q/O)?�B�(6&

*>P��@Q! 

4.2 �N/�N/-6 

(6�N+?*!�?P 3 �5Q!#?�?P 3 2 6/+5"O$!�6+0@�16P�+��6! 

(6�N+?*!�?P 2 �5Q!#?�?P 4 2 6/+5"O$!�6+0@�162/�>�0@�16 
4.3 �6+�5�N/-6O-4�6+6�21! 

�6)N/-6#�>"5�>�6!�1�2�6!#+4�1"�6+ 

 

5. �O1� 6/!�N�?P*/�5"�6+� 6Pค+��6!/+A1+6*/>�5* 

5.1 ค 61 >"6*P�**N1 

!>2>��4R�O+5")1"/)6*Q/O0@�16O-4#�>"5�>�6!�+>� Q!/5/�O1P�+��6!�?P)?�/6)!N62!Q�
�6��O6!/>0/�++)N)��6�+1!>�2์ P�*�O1�$N6!�5Q��6+�O!�/O6O-4�"�/!N1�26+�6!/>�5* �6+N�?*!
�O1N2!1P�+��6+ O-4�6+� 6N!>!P�+��6+Q/OO-O/N2+O� (6*Q�O�6+Q/O� 6#+@�16�1�16�6+*์�?P#+@�16
P�+��6!  O-4�6+Q/O�O1N2!1O!4�6��++)�6+#+4N)>!P�+��6! +/)R#�@��O1�)?�6+&5�!605�*(6&
�O6!�6+N�?*!+6*�6!�"5"2)"C+�์ 26)6+�! 6�,1�?)61 >"6*�6!/>�5*�?P� 6R�O &+O1)�5Q��6+! 6N2!1
$-�6!R�O 

5.2 )6�+�6!$-�6+N+?*!+CO�1��6+� 6Pค+��6!/+A1�6!/>�5* 

1) )?/>!5* �+��N1N/-6 O-4#�>"5�>�6)���O1"5��5" 

2) 26)6+�Q�O�/6)+CO�6��O6!��>�062�+์ />�*6062�+์ O-4/>0/�++)062�+์ N&AP1
� 6N!>!�6!O-4O�O#ั�/6Q!/5/�O1P�+��6!�?P!N62!Q��6�/>0/�++)N)��6�+1!>�2์R�O 
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3) 26)6+�O2/�/6�/6)+CO )?/>�6+��6� �6+�>�/>N�+64/์ O-4�>!�!6�6+ �?P�4Q�O      1��์
�/6)+CO#+4�1"�6+�5�2>!Q�O-4O�OR�#ั�/6Q!/5/�O1P�+��6!�?P!N62!Q��6�/>0/�++)N)��6�+1!>�2์R�O 

4) #�>"5�>�6!�O/*�/6)+5"$>��1" )?�>�2 6!@��O6!�/6)#-1�(5* O-4+5�162(6&O/�-O1)
�6+� 6�6! 

5) )?�5�14Q!�6+2AP126+�5Q��6+N�?*!O-4�6+&C�  O-426)6+�! 6N2!1�O1)C-N�?P*/�5"
P�+��6!�6��O6!/>0/�++)N)��6�+1!>�2์P�*Q�ON��P!P-*?26+2!N�0R�O1*N6�N/)642) 

5.3 �N/�N/-6  
(6�N+?*!�?P 1 O-4 2 �5Q!#?�?P 4 

5.4 � 6!/!/!N/*�>� 

5 /!N/*�>� /+A1 � 6!/!�5P/P)� 225 �5P/P)� 
5.5 �6+N�+?*)�6+ 

1) /5/�O1P�+��6!16�� 6/!�P�*16�6+*์ /+A1!>2>��5"16�6+*์+N/)�5!� 6/!� �@P�$N6!�/6)
N/O!�1"�1���4�++)�6++6*/>�6 P�*2N�N2+>)Q/O)?/5/�O1P�+��6!�?PN�?P*/�O1��5"$CO#+4�1"�6+ R)N!O1*
�/N6+O1*-4 20 

2) ��4/>0/�++)062�+์2!5"2!B!�"#+4)6� 2�6!�?P O-41B#�+�์N�+AP1�)A12 6/+5"Q/O
!>2>�� 6P�+��6! 

3) ��4/>0/�++)062�+์�5�1"+)�/6)+CO�/6)26)6+�N&>P)N�>)Q/O!>2>�+4//N6��6+� 6
P�+��6!Q!/5/�O1�?P2 6�5� N�N! �+4"/!�6+11�O"" �6+2A"�O!O-4�6+/>N�+64/์2>� >"5�+O-4"��/6)
/>�5* �6+N�?*!�O1N2!1P�+��6+O-4+6*�6! N��!>��6+! 6N2!1 O-4�6+Q�ON�+AP1�)A1�N6� 

4) 16�6+*์�?P#+@�16P�+��6!Q/O� 6#+@�16Q!+6*-4N1?*� O-4�>��6)�6+� 6N!>!�6!�1�
!>2>� �-1��6+� 6N!>!P�+��6+�1�!>2>� 

5) �++)�6+#+4N)>!P�+��6!�4Q/O� 6O!4! 6N&>P)N�>)Q!O�N-4�+5Q��1��6+21"#+4N)>!
�/6)�O6//!O6 

6) ��4/>0/�++)062�+์�5�Q/O!>2>�R�O! 6N2!1$-�6! N&AP1N#O!�6+O-�N#-?P*!N+?*!+CO O-4
N#O!O!/�6�Q/O�5"!>2>�+BN!�N1R# 

5.6 �+4"/!�6+#+4N)>!$- 

1) #+4N)>!$CON+?*!�6�$-�6+� 6N!>!�6!P�+��6! �6+! 6N2!1 +6*�6! O-4�6+N�O6+N/)
�>��++)2N�N2+>)�6+N+?*!+CO 

2) 16�6+*์�?P#+@�16P�+��6!O-4�++)�6+#+4N)>!$-�6+N+?*!+CO�1�$CON+?*!�6)O""'1+์)
O-421��-O1��5"$--5& ์�6+N+?*!+CO�1�+6*/>�6 
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/)/��?P 4 $-�6+N+?*!+CO �-*B� ์�6+21!O-4�6+#+4N)>!$- 

 

1. �6+&5�!6คB�-5�1�4&>N01�1�!>2>� 

คB�-5�1�4&>N01 �-*B� ์/+A1�>��++)�1�!>2>� +6*/>�6 

1. N#O!/>0/�+�?P26)6+�2+O6�
!/5��++)25��) 

- Q/O)?�6+%@�#�>"5�>�6!�O6!
/>0/�++)N)��6�+1!>�2์ �O/*�6+
�5��6+N+?*!�6+21! �5��6+
%@�1"+)N�>�#�>"5�>�6+O-4�6+
%@��6! 

- �5��6+#+4�/�O�N��5!!/5��++) 
O-42N�N2+>)Q/O!/5��++)�?P)?�/6)
P��N�N!N�O6+N/)�6+#+4�/�
!/5��++)O�N��5!+4�5"�6�>/+A1
+4�5"!6!6�6�> 

1001141 N)��6�+1!>�2์N"AQ1��O! 

1001341N�!N�1+์O-4�+6!2�>/N�1+์ 

1001343 R2�+1->�O-4!>/N)�>� 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)  
1001441 �6+11�O""+4""N)��6�+1!>�2์  
1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์ 
1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2 

1001403 2/�>�0@�16 

2. N#O!/>0/�+�?P)?05�*(6&Q!
�6+N#O!$CO#+4�1"�6+ 

- �5�Q/O!>2>�N�O6+N/)P�+��6+�?P�6�
/-5�2C�+3 R�O� 6"5!�@��/6)+N/))A1
�5"(6�1B�26/�++)  
- �5��6+#+4�/�O�N��5!N�?P*/�5"
�6+N#O!$CO#+4�1"�6+ O-42N�N2+>)
Q/O!>2>�N�O6+N/)�6+#+4�/�O�N��5!
�6��O6!�6+N#O!$CO#+4�1"�6+
+4�5"�6�>/+A1+4�5"!6!6�6�> 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"
/>0/�++)N)��6�+1!>�2์ 
1001141 N)��6�+1!>�2์N"AQ1��O!  
1001341N�!N�1+์O-4�+6!2�>/N�1+์ 

1001343 R2�+1->�O-4!>/N)�>� 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)  
1001441 �6+11�O""+4""N)��6�+1!>�2์  
1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์ 
1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2 

1001403 2/�>�0@�16 

3. N#O!/>0/�+�?P26)6+�
� 6�6!+N/)�5"�B)�! 

- Q/O)?�6+%@�#�>"5�>�6!�O6!
/>0/�++)N)��6�+1!>�2์ �O/*�6+
�5��6+N+?*!�6+21! �5��6+
%@�1"+)N�>�#�>"5�>�6+O-4�6+
%@��6! 

- �5�Q/O!>2>�N�O6+N/)P�+��6+�?P�6�
/-5�2C�+3 R�O� 6"5!�@��/6)+N/))A1
�5"(6�1B�26/�++)  

0000262 �5�1>�0@�16 

0000263 />�?�B)�!�O1��>P! 

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์ 
1001401 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 1 

1001402 P�+��6!�6�/>0/�++)N)��6�+1!>�2์ 2 

1001403 2/�>�0@�16 



 

 

)ค1.2 TSU 144 

คB�-5�1�4&>N01 �-*B� ์/+A1�>��++)�1�!>2>� +6*/>�6 

- �5��>��++)Q/O!>2>�0@�16�C�6!�6)
2�6!#+4�1"�6+O-4/>26/�>�
�B)�!�N6� N 
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2. �6+&5�!6$-�6+N+?*!+COQ!O�N-4�O6! 

 

$--5& ์�6+N+?*!+CO 
(PLO/SubPLO) 

�-*B� ์�6+21!�?PQ�O&5�!6�6+N+?*!+CO �-*B� ์�6+#+4N)>!$-�6+N+?*!+CO 

PLO 1 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4
ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�2CN062�+์
/>0/�++)�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!
062�+์�1�/>�*6062�+์ 
Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์
�1���>�062�+์ 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+21!O""26 >� 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+0@�16�O!�/O6�O/*�!N1� 
- Project based learning 

- 1 >"6*�,1�?O-4/-5��6+&AQ!�6!�/6)+CO�6��O6!��>�062�+์O-4
/>�*6062�+์R�O 
- />N�+64/์O-4O�O#ั�/6N�?P*/�5"�,1�?O-4/-5��6+&AQ!�6!�/6)+CO
�6��O6!��>�062�+์O-4/>�*6062�+์R�O1*N6��C��O1�N/)642) 

- -�)A1#�>"5�>�6!�6��O6!��>�062�+์O-4/>�*6062�+์R�O1*N6��C��O1�
N/)642) 

- �1"2!1�1*N6��?Q!"�N+?*!�6��O6!��>�062�+์O-4/>�*6062�+์ 

- �+��N1N/-6 O-4+5"$>��1"�N1�6!�?PR�O+5")1"/)6* 

PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6
�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN/>0/�++) 
�5Q!2C� 
Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)N�+AP1��- 

 

 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+21!O""26 >� 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+0@�16�O!�/O6�O/*�!N1� 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6! 

- 26)6+�� 6!/��O1)C-�O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!R�O 
- 26)6+�/>N�+64/์�O1)C-�O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!R�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6! 

- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!!1�2�6!�?P 
- 26)6+�#�>"5�>�6!�?PN�?P*/�O1��5"/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!R�O
1*N6��C��O1� 
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$--5& ์�6+N+?*!+CO 
(PLO/SubPLO) 

�-*B� ์�6+21!�?PQ�O&5�!6�6+N+?*!+CO �-*B� ์�6+#+4N)>!$-�6+N+?*!+CO 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)R''O6 

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!
/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)�/"�B) 

- Project based learning  

 

- �6+25�N��&,�>�++)O-4�6+�1"2!1��1�$CON+?*! 

- �6+25)(61�์O-4�6+Q�OO""21"�6)24�O1!N����> 
- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�50!��>Q!�6+Q�O/>/>0/�++)N)��6�+1
!>�2์�5Q!&AQ!�6!N&AP125��) 

- �6+�>��6)�/6)�O6//!O6#+>��6!>&! ์  
- �/6)2)"C+�์�1�N!AQ1/6 �/6)�+��N1N/-6 O-4�/6)26)6+�Q!�6+�1"
� 6�6) 

PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""
+4""R''O6O-4+4""#O1��5! Q!�6+O�O#ั�/6 
O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4
(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""+4""R''O6 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""+4""#O1��5! 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+21!O""26 >� 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+0@�16�O!�/O6�O/*�!N1� 
- Project based learning  

 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"062�+์�6��O6!�6+11�O""+4""
R''O6O-4+4""#O1��5!R�O 
- 26)6+�� 6!/��O1)C-�O6!�6+11�O""+4""R''O6O-4+4""#O1��5!R�O 
- 26)6+�/>N�+64/์�O1)C-�O6!�6+11�O""+4""R''O6O-4+4""#O1��5!R�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!�6+11�O""+4""R''O6O-4+4""
#O1��5! 

- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!!1�2�6!�?P 
- 26)6+�#�>"5�>�6!�?PN�?P*/�O1��5"062�+์�6��O6!�6+11�O""+4""R''O6
O-4+4""#O1��5!R�O1*N6��C��O1� 
- �6+25�N��&,�>�++)O-4�6+�1"2!1��1�$CON+?*! 

- �6+25)(61�์O-4�6+Q�OO""21"�6)24�O1!N����> 
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$--5& ์�6+N+?*!+CO 
(PLO/SubPLO) 

�-*B� ์�6+21!�?PQ�O&5�!6�6+N+?*!+CO �-*B� ์�6+#+4N)>!$-�6+N+?*!+CO 

- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�50!��>Q!�6+Q�O1��์�/6)+CO�6��O6!
/>0/�++)N)��6�+1!>�2์N&AP125��) 

- �6+�>��6)�/6)�O6//!O6#+>��6!>&! ์  
- �/6)2)"C+�์�1�N!AQ1/6 �/6)�+��N1N/-6 O-4�/6)26)6+�Q!�6+�1"
� 6�6) 

PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)
15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 O-4
&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4
(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""+4""�/"�B)
15�P!)5�> 
Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!
062�+์�6��O6!�6+11�O""/BN!*!�์2 6/+5"�6!
�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+21!O""26 >� 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+0@�16�O!�/O6�O/*�!N1� 
- Project based learning  

 

- 26)6+�1 >"6*�,1�?�?P N�?P*/�O1��5"062�+์�6��O6!+4""�/"�B)
15�P!)5�>O-4/BN!*!�์R�O 
- 26)6+�� 6!/��O1)C-�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์R�O 
- 26)6+�/>N�+64/์�O1)C-�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์R�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 

- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!!1�2�6!�?P 
- 26)6+�#�>"5�>�6!�?PN�?P*/�O1��5"062�+์�6��O6!+4""�/"�B)15�P!)5�>
O-4/BN!*!�์R�O1*N6��C��O1� 
- �6+25�N��&,�>�++)O-4�6+�1"2!1��1�$CON+?*! 

- �6+25)(61�์O-4�6+Q�OO""21"�6)24�O1!N����> 
- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�50!��>Q!�6+Q�O1��์�/6)+CO�6��O6!
/>0/�++)N)��6�+1!>�2์N&AP125��) 

- �6+�>��6)�/6)�O6//!O6#+>��6!>&! ์  
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$--5& ์�6+N+?*!+CO 
(PLO/SubPLO) 

�-*B� ์�6+21!�?PQ�O&5�!6�6+N+?*!+CO �-*B� ์�6+#+4N)>!$-�6+N+?*!+CO 

- �/6)2)"C+�์�1�N!AQ1/6 �/6)�+��N1N/-6 O-4�/6)26)6+�Q!�6+�1"
� 6�6) 

PLO 5 #+4*B��์Q�O062�+์�1�/>0/�++)N)คค6
�+1!>�2์+N/)�5"N�คP!P-*?2)5*Q/)N Q!�6+
O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!
O-4(6ค1B�26/�++) 

Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?
2)5*Q/)NN&AP1! 6R#2CN�6+O�O#ั�/6�O/*062�+์
�6��O6!/>0/�++)N)��6�+1!>�2์ 
Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)
N)��6�+1!>�2์N&AP12+O6�N��P!P-*?2)5*Q/)N 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+21!O""26 >� 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+0@�16�O!�/O6�O/*�!N1� 
- Project based learning  

 

- 26)6+�1 >"6*�,1�?�?PN�?P*/�O1��5"#+4*B��์Q�O062�+์�1�/>0/�++)    
N)��6�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)NR�O 
- 26)6+�� 6!/��O1)C-�O6!#+4*B��์Q�O062�+์�1�/>0/�++)N)��6�+1
!>�2์+N/)�5"N��P!P-*?2)5*Q/)NR�O 
- 26)6+�/>N�+64/์�O1)C-�O6!#+4*B��์Q�O062�+์�1�/>0/�++)N)��6     
�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)NR�O 
- 26)6+�N�AP1)P*�1��์�/6)+CO�O6!#+4*B��์Q�O062�+์�1�/>0/�++)N)��6
�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N 
- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�N/)642) 

- 26)6+�/>N�+64/์�O1)C-�?PR�O�6��6+0@�16�C�6!!1�2�6!�?P 
- 26)6+�#�>"5�>�6!�?PN�?P*/�O1��5"#+4*B��์Q�O062�+์�1�/>0/�++)N)��6
�+1!>�2์+N/)�5"N��P!P-*?2)5*Q/)N R�O1*N6��C��O1� 
- �6+25�N��&,�>�++)O-4�6+�1"2!1��1�$CON+?*! 

- �6+25)(61�์O-4�6+Q�OO""21"�6)24�O1!N����> 
- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�50!��>Q!�6+Q�O1��์�/6)+CO�6��O6!
/>0/�++)N)��6�+1!>�2์N&AP125��) 

- �6+�>��6)�/6)�O6//!O6#+>��6!>&! ์  
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$--5& ์�6+N+?*!+CO 
(PLO/SubPLO) 

�-*B� ์�6+21!�?PQ�O&5�!6�6+N+?*!+CO �-*B� ์�6+#+4N)>!$-�6+N+?*!+CO 

- �/6)2)"C+�์�1�N!AQ1/6 �/6)�+��N1N/-6 O-4�/6)26)6+�Q!�6+�1"
� 6�6) 

PLO 6 "C+�6�6+062�+์�6��O6!/>0/�++)   
N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)25�ค)
O-4�6+N#็!$CO#+4�1"�6+ 
Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)
N)��6�+1!>�2์N&AP12+O6�!/5��++)25��) 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*
!/5��++)�6�25��) 

- "++*6* 

- �5Q�� 6�6) 

- *��5/1*N6� 
- O""%@�/5� 

- )1"/)6*�6! 

- �6+21!O""26 >� 

- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+0@�16�O!�/O6�O/*�!N1� 
- Project based learning  

-  26)6+�1 >"6*�+4"/!�6+2+O6�!/5��++)25��)O-4�6+N#O!
$CO#+4�1"�6+R�O 
- 26)6+�/>N�+64/์�O1)C-�?PN�?P*/�O1�Q!�6+!/5��++)25��)O-4�6+N#O!
$CO#+4�1"�6+R�O 
- 26)6+�N�AP1)P*�1��์�/6)+CON&AP1�6+2+O6�!/5��++)25��)O-4�6+N#O!
$CO#+4�1"�6+R�O 
- 26)6+�O�O#ั�/6�6��+�?0@�16R�O1*N6��C��O1�N/)642) 

- 26)6+�Q�O1��์�/6)+CO�O6!!/5��++)25��)O-4�6+N#O!$CO#+4�1"�6+N&AP1
O�O#ั�/6R�O1*N6�N/)642) 

- �6+25�N��&,�>�++)�6+� 6�6!+N/)�5"�B)�! 

- 26)6+�#�>"5�>�6!/>�5*�?PN�?P*/�O1��5"�6+2+O6�!/5��++)25��)O-4�6+
N#O!$CO#+4�1"�6+R�O1*N6��C��O1� 
- �6+25�N��&,�>�++)O-4�6+�1"2!1��1�$CON+?*! 

- �6+25)(61�์O-4�6+Q�OO""21"�6)24�O1!N����> 
- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�50!��>Q!�6+Q�O1��์�/6)+CO�6��O6!
/>0/�++)N)��6�+1!>�2์N&AP125��) 
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$--5& ์�6+N+?*!+CO 
(PLO/SubPLO) 

�-*B� ์�6+21!�?PQ�O&5�!6�6+N+?*!+CO �-*B� ์�6+#+4N)>!$-�6+N+?*!+CO 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+  
N)คค6�+1!>�2์ 
Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) 
O-4)?�++*6"++�Q!/>�6�?& 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"
$CO1AP!R�O1*N6�)?#+42>� >(6& 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!
�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1��?/>� 
(lifelong learning) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P
�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""�6+&C�
O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?P
N/)642) 

- "++*6* 

- �6+%@�#�>"5�> 
- �6+N+?*!+CO�6��6+%@�#�>"5�> 
- �6+� 6�>��++)�-BN) 

- Project based learning 

- Community based learning 

- �6+0@�16�O!�/O6�O/*�!N1� 

- �6+25�N��&,�>�++)O-4�6+�1"2!1��1�$CON+?*! 

- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�50!��> 
- �/6)�+��N1N/-6 �/6)2)"C+�์�1�N!AQ1/6Q!�6!�?PR�O+5")1"/)6* 

- �/6)�Q 6�O1!Q!�6+N�?*!+6*�6!/>�5* "��/6)/>�5* 

- �6+1O6�1>��O1)C-�6�O/-N��N6� N �?P�C��O1� 
- �6+25�N��&,�>�++)O-4�6+�1"2!1�Q!�6+N+?*!�6+21! �6+! 6N2!1 
�6+� 6�>��++)�-BN)  
- �6+Q�O/> ?�5Q�� 6�6)N&AP124�O1!�/6)�>�O-4�50!��>Q!�6+�6+#�>"5�>�6!
+N/)�5"$CO1AP!�1�!>2>� 

- O/-N��O1)C-Q!�6+�O!�/O6)?�/6)!N6N�AP1�A1 �5!2)5* �C��O1� O-4�+��5"�?P
�O1��6+ 
- N-A1�Q�ON��P!P-*?R�O1*N6��C��O1� N/)642)�5"�6+� 6�6! 
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3. O$!�?PO2���6+�+4�6*ค/6)+5"$>��1")6�+�6!$-�6+N+?*!+CO�6�/-5�2C�+2CN+6*/>�6 (Curriculum Mapping)  

 /)/�/>�60@�16�5P/R# 

ø �/6)+5"$>��1"/-5�      ù �/6)+5"$>��1"+1� 

+6*/>�6 

1. �O6!
คB� ++) 
�+>* ++) 

2. �O6!ค/6)+CO 3. �O6!�5�14�6�#ั��6 4. �O6!�5�14ค/6)25)&5! ์+4//N6�
"Bคค-O-4ค/6)+5"$>��1" 

5.�O6!�5�14�6+
/>Nค+64/์N�>�

�5/N-��6+2AP126+ 
O-4N�คP!P-*?

26+2!N�0 

1.1 1.2 2.1 2.2 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 

�-BN)�6+Q�O(616              

0000111 (616R�*2 6/+5"1B�)0@�16 ø ø ø  ø  ø ø  ø  ø ø 

0000121 (61615��,1&AQ!�6!Q!�?/>�#+4� 6/5!  ø ø ø ø ø    ø ø ø  

0000122 �6+1N6!O-4N�?*!(61615��,1&AQ!�6!  ø ø ø ø ø    ø ø ø  

�-BN)"C+�6�6+              

0000161 �B�(6&�?/>� ø ø ø ø ù ø ù ù ø ù  ù ø 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� ø ù ø ø ø ø ø ù ù ø ù ø ø 

0000261 25��)*5P�*A!O-4N0+1��>�&1N&?*� ø ø ø ø ø ø  ø ø ø ø ø  

�-BN)/>�6"5�ค5"N-A1�              

0000262 �5�1>�0@�16 ø ø ø ø ø ø  ø ø ø ø ù ø 

0000263 />�?�B)�!�O1��>P! ø ø ø ø ø ø  ø ø ø ø ù ø 

�-BN)/>�6N-A1�              

0000112 &/B(616N&AP1�6+N+?*!+CO ø ù ø ø  ø ù ø ø ù ø ø  

0000131 (616O-4/5�! ++)&)N6  ø ø ø  ø ø  ø  ø ø  
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+6*/>�6 

1. �O6!
คB� ++) 
�+>* ++) 

2. �O6!ค/6)+CO 3. �O6!�5�14�6�#ั��6 4. �O6!�5�14ค/6)25)&5! ์+4//N6�
"Bคค-O-4ค/6)+5"$>��1" 

5.�O6!�5�14�6+
/>Nค+64/์N�>�

�5/N-��6+2AP126+ 
O-4N�คP!P-*?

26+2!N�0 

1.1 1.2 2.1 2.2 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 

0000132 (616O-4/5�! ++)N/?*�!6)  ø ø ø  ø ø  ø  ø ø  

0000133 (616O-4/5�! ++)N�6/-?  ø ø ø  ø ø  ø  ø ø  

0000134 (616O-4/5�! ++)�?P#BN!  ø ø ø  ø ø  ø  ø ø  

0000135 (616O-4/5�! ++)�?!  ø ø ø  ø ø  ø  ø ø  

0000136 (616O-4/5�! ++))-6*C ù ø ø  ù ø  ù ø ù ø ø  

0000137 (616+52N�?*2 6/+5"�?/>�#+4� 6/5! ù ù ø ø ø ø ù ù ø ù  ø ø 

0000163 />�?16N�?*!  ø ø ø ø ø ù ø   ø  ø 

0000164 /-5�#+5��6O-4062!6N&AP1�6+&5�!6�?/>�  ø ø ø ø ø    ù ø ø  

0000165 �)0>-#N �C/!5� 'ั�N&-� ø ø ù ø ø     ù ø ø ø 

0000166 R''O6�5"�?/>�  ø ø ø ø ø ø   ø ø ø  

0000167 16/6+N&AP1�?/>�O-4�/6)�6) ù ø ø ø ø ø ø  ø ø ù ø  

0000168 �6+1N6!N&AP1�?/>� ø ø ø  ø  ø ø  ù  ø  

0000169 �?06O-4!5!�!6�6+N&AP12B�(6& ù ø ø ø ù ø  ø ø ø  ù ù 

0000171 />�?�>�>�5-�5"�6+N+?*!+CO ø ù  ø ù  ø ù ù ù ù ø ø 

0000181 �6+$->�$->�(5��์�?PQ�OQ!"O6!N+A1! ù ù ø  ù ø ø ù ø ù ù ø ø 

0000182 $CO/�>��5""�"6�Q!25��) ù ø ø ø ø ù ø ø ù ø  ø ø 

0000183 �?/>��?�?)?R�O�B�/5! ù ø ø ø ù ø ù ù ø ø ù ø ù 
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+6*/>�6 

1. �O6!
คB� ++) 
�+>* ++) 

2. �O6!ค/6)+CO 3. �O6!�5�14�6�#ั��6 4. �O6!�5�14ค/6)25)&5! ์+4//N6�
"Bคค-O-4ค/6)+5"$>��1" 

5.�O6!�5�14�6+
/>Nค+64/์N�>�

�5/N-��6+2AP126+ 
O-4N�คP!P-*?

26+2!N�0 

1.1 1.2 2.1 2.2 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 

0000184 �-6��>��6�/>�*6062�+์Q!�?/>�#+4� 6/5! ø ù ø ø ø ù ù ø ø ù ø ø ø 

0000185 &-5��!+BN!Q/)NQ�2416� ø ø ø ø ø ø ù ù ø ù ø ø ø 

0000186 15�-5�1�์�5�1>�O-4�6+N+?*!+CO1*N6�2+O6�2++�์ ù ù ø ø ø ø ù ù ù ø ø ø ø 

0000191 (6/4$CO! 6*B��>�>�5- ø ø ø ù ø ø ù ø ø ø  ø ø 

0000192 N��P!P-*?O-4!/5��++)N&AP1�B)�! ù ø ø ø ø ø ù ù ø ù  ø ù 

0000264 N0+1�062�+์O-4�6+�5��6+  ø ø  ø ø    ø ø  ø 

0000265 �/6))5P!���6�16/6+O-4&-5��6!�5"�6+&5�!6
�B�(6&�?/>� 

ø ø ø ø ø ø ø  ø ù ù ø  

0000266 N0+1��>�2+O6�2++�์ ø ù ø  ø ø ø ø  ø  ø  

0000267 �50!0>-#NO-425��?�/>�5�1์ ø   ø ø ø     ø ø ø 

0000268 �6+N)A1��6+#��+1�R�*  ø ø ø ø ø    ø ø ø  

0000271 �6+0@�16N&AP12+O6��/6)N#O!&-N)A1� ø ø ù ø ù ø ù ø ø ø ø ù ù 

0000281 �50!0@�16N&AP1�6+N+?*!+CO(616O-4/5�! ++) ù ø ø ù ù ø ø ù ù ø ø ø ù 

0000282 N��!>��6+��O�N�(6&O-4�6+�5��N1/>�?P1 ø ù  ø ù  ø ù ù ù ù ø ø 

0000283 N��P!P-*?�>�>�5-N&AP1�6+N+?*!+CO  ø ø ù ø ø ù ø ù ù  ø ø 

0000284 #ั��6#+4�>1�์O-41>!N�1+์N!O�2++&2>P�  ø ø ø ø ù  ù ù  ø ø  
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ค/6)/)6*�1�$--5& ์�6+N+?*!+CO TQF 5 �O6! )?�5�!?Q 
/)/�/>�60@�16�5P/R# 
1. �O6!คB� ++) �+>* ++) 

1.1 )?�B� ++)O-4�+>* ++) P�*N!O!�/6)�AP125�*์2B�+>� 2B(6& 1N1!!O1)�N1)�! O-4*@�/-5� ++)Q!�6+� 6N!>!�?/>�1*N6�&1N&?*� 
1.2 )?/>!5* �*5!O-4+5"$>��1"Q!/!O6�?P�5Q��N1�!N1�O-4$CO1AP! 

2. �O6!ค/6)+CO 
2.1 )?�/6)+1"+COQ!062�+์�N6� N �?PN�?P*/�O1��5" ++)�6�> �?/>�O-425��) 

2.2 )?P-��50!์�/O6�R�- )?�/6)N�O6Q� ++)�6�> �!N1�O-425��) 
3. �O6!�5�14�6�#ั��6 

3.1 )?�/6)26)6+�Q!�6+�>�/>N�+64/์ 25�N�+64/์1*N6�N#O!+4"" 

3.2 26)6+�"C+�6�6+062�+์�N6� N R##+4*B��์N&AP1&5�!6�!N1�O-425��)R�O 
3.3 )?�/6)Q%N+COO-426)6+�O2/�/6�/6)+CO�O/*�!N1� 

4. �O6!�5�14ค/6)25)&5! ์+4//N6�"Bคค-O-4ค/6)+5"$>��1" 

4.1 N�6+&�� +4N"?*"25��) O-4)?�/6)+5"$>��1"�N1�!N1� �B)�! O-425��) 

4.2 )?)!B1*25)&5! ์�?P�? N�6+&O-4Q/O�B��N6O�N�!N1�O-4$CO1AP! 

4.3 )?�>�1626O-42 6!@�26 6+�426)6+�� 6�6!+N/)�5"$CO1AP!�5Q�Q!�6!4$CO! 6O-42)6�>��1��B)�!O-425��) 

4.4 *1)+5"�/6)O���N6��6��/6)�>�O-4/5�! ++) N+?*!+CO�?P�41*CN+N/)�5"2)6�>�Q!25��)�?P)?�/6)/-6�/-6*�6�/5�! ++)R�O1*N6�)?�/6)2B� 

5. �5�14�6+/>Nค+64/์N�>��5/N-� �6+2AP126+ O-4�6+Q�ON�คP!P-*?26+2!N�0 

5.1 )?�/6)26)6+�Q!�6+2A"�O! +/"+/)�O1)C- />N�+64/์ 25�N�+64/์ 2+B##+4N�O! ! 6N2!1O-42AP126+P�*Q�O(616R�*/+A1(616�N6�#+4N�0R�O1*N6�)?
#+42>� >(6&  

5.2 26)6+�N-A1�Q�ON��P!P-*?O-426+2!N�01*N6�N/)642)O-4+CON�N6�5!
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 3.1 �6+6�O2��ค/6)25)&5! ์+4//N6�$--5& ์�6+N+?*!+CO+4�5"/-5�2C�+�5"$--5& ์�6+N+?*!+CO+4�5"+6*/>�6 (PLO Curriculum Mapping) 
+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

�5Q!#?�?P 1 (6คN+?*!�?P 1                  

/>�6/>�*6062�+์O-4ค�>�062�+์                  

0202104 ��>�062�+์2 6/+5"/>0/�++) 1  ø            ù   ù 

0209103 '>2>�2์2 6/+5"/>0/�++) 1 ø ù            ù   ù 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 ø ù            ù ù  ù 

/>�6&AQ!�6!�6�/>0/�++)062�+์                  

1000010 �+4"/!�6+$->��5Q!&AQ!�6!    ø          ù ù  ù 

1000011 �6+N�?*!O""/>0/�++)   ù ø ù     ù    ù ù ù ù 

�5Q!#?�?P 1 (6คN+?*!�?P 2                  

/>�6/>�*6062�+์O-4ค�>�062�+์                  

0202105 ��>�062�+์2 6/+5"/>0/�++) 2  ø            ù   ù 

0204103 N�)?2 6/+5"/>0/�++) ø             ù ù  ù 

0204193 #�>"5�>�6+N�)?2 6/+5"/>0/�++) ø ù            ù ù  ù 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์                  

1001141 N)��6�+1!>�2์N"AQ1��O!        ø  ù    ù ù ù ù 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!
/>0/�++) 

  ù ù ø   ù  ù    ù ù ù ù 
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+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

�5Q!#?�?P 2 (6คN+?*!�?P 1                  

�-BN)/>�6/>�*6062�+์O-4ค�>�062�+์                  

0202212 2)�6+N�>�1!B&5! ์  ø            ù ù  ù 

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์                  

1000211 /52�B/>0/�++)   ø ø ø         ù ù ù ù 

1000012 �-062�+์/>0/�++)   ù ø ù         ù ù ù ù 

/>�6"5�ค5"                  

1001221 /��+R''O6   ø   ù        ù ù  ù 

1001222 2!6)O)NN/-O�R''O6   ø   ù        ù ù ù ù 

�5Q!#?�?P 2 (6คN+?*!�?P 2                  

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์                  

1000222 1B�/&-062�+์O-4�-062�+์�1�R/-   ù ø ù         ù ù ù ù 

/>�6"5�ค5"                  

1001201 #�>"5�>�6+/��+R''O6   ø   ù        ù ù  ù 

1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4N�+AP1�)A1/5��6�R''O6   ø   ù        ù ù  ù 

1001223 />0/�++)1>N-O��+1!>�2์   ø   ù        ù ù  ù 

1001224 N�+AP1�)A1/5��6�R''O6O-4�6+/5�   ø   ù        ù ù  ù 

1001225 25��6�O-4+4""   ø   ù        ù ù  ù 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์   ù ù ø ù  ù  ù    ù ù ù ù 
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+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

�5Q!#?�?P 3 (6คN+?*!�?P 1                  

/>�6"5�ค5"                  

1001321 N�+AP1��5�+�-R''O6   ù   ø        ù ù  ù 

1001322 +4""�/"�B)   ù ù ø ù        ù ù  ù 

1001331 1>N-O��+1!>�2์� 6-5�   ù ù ù ø        ù ù  ù 

1001332 P+��O!� 6-5�R''O6O-42�6!?*N1*   ù ù  ø        ù ù  ù 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์   ù ù ù   ø      ù ù  ù 

1001342 �6+Q�O�1)&>/N�1+์�N/*Q!�6+11�O""O-4�6+
$->� 

   ù    ø ù ø  ù  ù ù  ù 

/>�6�-BN)#+42"�6+�์/>�6�?&                  

1001301 25))!6      ø ø ø ø ø ø ø ø ø ù ø ø 

�5Q!#?�?P 3 (6คN+?*!�?P 2                  

/>�6�-BN)&AQ!�6!�6�/>0/�++)062�+์                  

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++) 

             N)��6�+1!>�2์ 
     ø ø ø ø ø ø ø ø ø ù ø ø 

/>�6"5�ค5"                  

1001333 +4""� 6-5�R''O6      ø ø       ø ù ù ù 

1001334 �6+11�O""+4""R''O6      ø ø       ø ù ù ù 

1001335 />0/�++)R''O6O+�2C�      ø ø       ø ù  ù 

1001343 R2�+1->�O-4!>/N)�>�        ø ø ø ø ù ù ù ù  ù 
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+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�?        ø ø ø ø ù ù ù ù ù ù 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++)        ø ø ø ø ù ù ù ù ù ù 

O$!�6+0@�16Pค+��6!                  

�5Q!#?�?P 3 (6คN+?*!�?P 3                  

/>�6�-BN)#+42"�6+�์/>�6�?&                  

1001303 �6+%@��6!�6�/>0/�++)N)��6�+1!>�2์ ù ù ù ù ø ø ø ø ø ø ø ø ù ø ø ø ø 

�5Q!#?�?P 4 (6คN+?*!�?P 1                  

/>�6�-BN)"5�ค5"                  

1001441 �6+11�O""+4""N)��6�+1!>�2์   ù ù ù ù ù ø ø ø ø ø ù ø ù ù ø 

/>�6�-BN)#+42"�6+�์/>�6�?&                  

1001401 P�+��6!/>0/�++)N)��6�+1!>�2์ 1  ù ù ù ù ù ù ø ø ø ø ø ù ø ø ø ø 

�5Q!#?�?P 4 (6คN+?*!�?P 2                  

/>�6�-BN)"5�ค5"                  

1001431 �6+#O1��5!+4""R''O6� 6-5�   ù   ù ø ø ù ù ù   ø ù ù ù 

1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6!   ù   ù ø ø ù ù ù   ø ù ù ù 

�-BN)/>�6&AQ!�6!�6�/>0/�++)062�+์                  

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++) 

            N)��6�+1!>� 

  ù ù ù ù ù ø ø ø ø ø ø ù ù ø ù 
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+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

/>�6�-BN)#+42"�6+�์/>�6�?&                  

1001402 P�+��6!/>0/�++)N)��6�+1!>�2์ 2   ù ù ù ù ù ø ø ø ø ø ù ø ø ø ø 

O$!�6+0@�162/�>�0@�16                  

�5Q!#?�?P 3 (6คN+?*!�?P 3                  

�-BN)/>�6"5�ค5"                  

1001441 �6+11�O""+4""N)��6�+1!>�2์     ù ù ù ø ø ø ø ø ø ø ù ù ø 

/>�6�-BN)#+42"�6+�์/>�6�?&                  

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16 ù ù ù ù ù ù ù ù ù ù ù ø ù ø ø ø ø 

�5Q!#?�?P 4 (6คN+?*!�?P 1                  

/>�6�-BN)#+42"�6+�์/>�6�?&                  

1001403 2/�>�0@�16 ù ù ù ù ù ù ù ù ù ù ù ø ø ø ø ø ø 

�5Q!#?�?P 4 (6คN+?*!�?P 2                  

/>�6�-BN)"5�ค5"                  

1001431 �6+#O1��5!+4""R''O6� 6-5�   ù   ù ø ø ø ù ù ù ù ø ù ù ù 

1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6!   ù   ù ø ø ø ù ù ù ù ø ù ù ù 

�-BN)/>�6&AQ!�6!�6�/>0/�++)062�+์                  

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+2 6/+5"/>0/�++) 

            N)��6�+1!>�2์ 
           ø ø ù ù ø ù 
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+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

/>�6N-A1�                  

1001323 �6+#+4)/-$-25��6��>�>�1-      ø ù       ù ù ù ù 

1001324 />0/�++)O2�2/N6�   ù   ø ù       ø ù ù ù 

1001325 /> ?N�>��5/N-�2 6/+5"/>0/�+R''O6  ù ù   ø ù       ù ù ù ù 

1001326 /52�B�6�/>0/�++)R''O6   ù   ø ù       ø ù ù ù 

1001336 �/6)#-1�(5*�6�R''O6      ø ù ù ù   ù  ø ù ù ù 

1001337 +4""�5"N�-AP1!R''O6      ø ù ù ù   ù  ø ù ù ù 

1001338 �6+N�AP1)�N1�5"N�+A1�N6*R''O6      ù ø ù ù   ù  ù ù ù ù 

1001339 �6+1!B+5�1์O-4�6+�5��6+&-5��6!      ø ù ù ù   ù  ø ù ù ù 

1001433 +4""� 6/!N6*R''O6� 6-5�      ù ø ù ù   ù  ø ù ù ù 

1001434 �6+$->�� 6-5�R''O6�O/*&-5��6!O2�16�>�*์ 

             O-4&-5��6!-) 

     ù ø ù ù   ù  ø ù ù ù 

1001435 +4""�5"N�-AP1!*6!*!�์R''O6O-4*6!*!�์R''O6 
             $2)$26! 

     ù ø ù ù   ù  ø ù ø ù 

1001436 +4""�N6*R''O62 6/+5"+�R'      ù ø ù ù   ù  ø ù ù ù 

1001437 �6+-6��C��O/*R''O6O-4N��P!P-*?�"/!+�R'      ù ø ù ù   ù  ø ù ù ù 

1001438 �6+�/"�B)O-4#�>"5�>�6++�R'      ù ø ù ù   ù  ø ù ù ù 

1001439 �6+11�O""+4""P+��5�+R''O6      ù ø ù ù   ù  ø ù ù ù 

1001346 1>!N�1+์N!O��1�2++&2>P�2 6/+5"1B�26/�++)       ù ø ø ø ù   ù ù ù ù 

1001347 �6+N�AP1)�N1O-4�6+2AP126++4//N6��1)&>/N�1+์       ù ø ø ø ù   ù ù ù ù 
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+6*/>�6 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 

1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B 7C 7D 

1001348 �6+�/"�B)N�>��5/N-��O/*�1)&>/N�1+์O-4 

             �6+�/"�B)N�>��5/N-�P�*�+� 
      ù ø ø ø ù   ù ù ù ù 

1001349 �6+N�?*!P#+O�+)N�AP1)+4//N6�N�+AP1��5�+�5"
)!B1* ์

       ø ù ø ù   ù ù ù ù 

1001442 �6++5"(6&�1�N�+AP1�        ø ù ø ù   ù ù ù ù 

1001443 /BN!*!�์N�-AP1!�?P15�P!)5�>        ø ù ø ù   ù ù ù ù 

1001444 �6+N+?*!+CO�1�N�+AP1��5�+O-4+4""15��+>*4        ø ø ø ù   ù ù ù ù 

1001445 +4""#�>"5�>�6+O-4N�+A1�N6*Q!(6�1B�26/�++)        ø ø ø ù   ù ù ù ù 

1001446 +4""�6+$->�O""*A�/*BN!        ø ø ø ù ù  ù ù ù ù 

1001447 �6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์        ø ø ø ù ù  ù ù ù ù 

1001448 +4""2)1��-%ั��5/        ø ø ø ù   ù ù ù ù 

1001449 �6+N�?*!P#+O�+)�B�� 625P�(616/>�/-        ø ø ø ù   ù ù ù ù 

1000462 �6+�/"�B)�B�(6&        ø ø ø ù   ù ù ù ù 

1000452 2�>�>2 6/+5"/>0/�++)  ø ù ù ù ù ù ù ù ù ù ù ù ù ù ù ù 

1001452 !/5��++)�O6!+4""�/"�B)15�P!)5�>O-4 

             /BN!*!�์ 

  ù ù ù ù ù ù ù ø ø ø ø ù ù ù ø 

1001453 /5/�O1&>N01�6�/>0/�++)N)��6�+1!>�2์ 1      ø ù ø ù ø ù ù ù ø ù ù ù 

1001454 /5/�O1&>N01�6�/>0/�++)N)��6�+1!>�2์ 2      ø ù ø ù ø ù ù ù ø ù ù ù 

1001455 /5/�O1&>N01�6�/>0/�++)N)��6�+1!>�2์ 3      ø ù ø ù ø ù ù ù ø ù ù ù 
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3.2 O$!�?PO2���6+�+4�6*ค/6)+5"$>��1")6�+�6!$-�6+N+?*!+CO�6�/-5�2C�+2CN+6*/>�6 (Curriculum Mapping) 

+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

/>�6/>�*6062�+์O-4ค�>�062�+์ 
0202104 ��>�062�+2์ 6/+5"
/>0/�++) 1 

ù ø  ù  ø  ù    ù ù  ù   ù    ù   ø 

0202105 ��>�062�+2์ 6/+5"
/>0/�++) 2 

ù ø  ù  ø  ù    ù ù  ù   ù    ù   ø 

0202212 2)�6+N�>�1!B&5! ์ ù ø  ù  ø  ù    ù ù  ù   ù    ù   ø 

0204103 N�)?2 6/+5"/>0/�++) ù ø  ù  ø  ù    ù ù  ù   ù    ù   ø 

0204193 #�>"5�>�6+N�)?2 6/+5"
/>0/�++) 

ø ø    ø     ø ù ù  ù   ù ù ø  ø  ø ù 

0209103 '>2>�2์2 6/+5"/>0/�++) 
1 

ù ø  ù  ø  ù    ù ù  ù   ù    ù   ø 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"
/>0/�++) 1 

ø ø    ø     ø ù ù  ù   ù ù ø  ø  ø ù 

/>�6&AQ!�6!�6�/>0/�++)062�+์                       

1000010 �+4"/!�6+$->��5Q!
&AQ!�6! 

ø ø    ù ø    ù   ø    ø  ø      

1000011  �6+N�?*!O""/>0/�++) ø ø    ù ø ù   ù   ø    ø   ø  ù ø  

1000211 /52�B/>0/�++) ù ø     ø ø       ø   ø        
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+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

1001111  �6+N�?*!P#+O�+)
�1)&>/N�1+2์ 6/+5"�6!/>0/�++) 

ø ø  ù  ø  ù ø ø  ù ù ù ø   ù ù  ø ù ù ù  

1000012 �-062�+์/>0/�++) ù ø     ø   ù  ø ø     ø       ø 

1000222 1B�/&-062�+์O-4
�-062�+์�1�R/- 

ù ø     ø   ù  ø ø     ø       ø 

1001351  �6+/>�5* &5�!6 O-4
!/5��++)�6�/>0/�++)N)��6�+1
!>�2 ์

ù ø ù ø ù  ø ø ù ø ù ù ø ø ù ø ø ø ù  ù ù ø ø  

1001451 &AQ!�6!�6+N#O!
$CO#+4�1"�6+2 6/+5"/>0/�++)
N)��6�+1!>�2 ์

ù ø ù ø ù  ø ø ù ø ù ù ø ø ù ø ø ø ù  ù ù ø ø  

�-BN)/>�6"5�ค5" 

�-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6 

1001221  /��+R''O6 ù ù    ù ø   ù  ù ø  ù   ø       ø 

1001201  #�>"5�>�6+/��+R''O6 ø ø ù  ù  ø  ø ù ø ø ù     ù ø ø  ø ø   

1001222 2!6)O)NN/-O�R''O6 ù ù    ù ø   ù  ù ø  ù   ø       ø 

1001223  />0/�++)1>N-O��+1!>�2 ์ ù ù    ù ø   ù  ù ø  ù   ø       ø 

1001224  N�+AP1�)A1/5��6�R''O6
O-4�6+/5� 

ù ù    ù ø   ù  ù ø  ù   ø       ø 
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+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

1001202 #�>"5�>�6+
1>N-O��+1!>�2์O-4N�+AP1�)A1/5��6�
R''O6 

ø ø ù  ù  ø  ø ù ø ø ù     ù ø ø  ø ø   

1001225 25��6�O-4+4"" ù ù    ù ø   ù  ù ø  ù   ø       ø 

1001226 +4""�>�>�5-O-4R)P�+
P&+N�2N�1+ ์ ø ø ù  ù ù ø  ø ù ø ø ø  ù   ø ø ø  ø ø  ø 

1001321  N�+AP1��5�+�-R''O6 ù ù     ù  ø ø  ø ø     ø  ø     ø 

1001322  +4""�/"�B) ø ø ù  ù  ø  ø ø ø ø ø  ù   ø ø ø  ø ø ù ø 

�-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5! 

1001331 1>N-O��+1!>�2์� 6-5� ø ø ù  ù ù ø  ø ù ø ø ø  ù   ø ø ø  ø ø ù ø 

1001332  P+��O!� 6-5�R''O6O-4
2�6!?*N1* 

ù ù    ù ù  ø ø  ø ø     ø  ø     ø 

1001333 +4""� 6-5�R''O6 ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

1001334 �6+11�O""+4""
R''O6 ù ù  ø ø  ù ù ø ø   ù ø ø  ø  ù ø    ø ø 

1001335  />0/�++)R''O6O+�2C� ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

1001431  �6+#O1��5!+4""R''O6
� 6-5� ø ø ù ø ø ù ø ù ø ø ø ø ø  ù   ø ø ø  ø ø ù ø 

1001432  N��P!P-*?1B#�+�์�5�
N�O"&-5��6! 

ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 
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+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

�-BN)/>�6+4""ค/"คB)15�P!)5�>O-4/BN!*!�์ 

1001141  N)��6�+1!>�2N์"AQ1��O! ù ù     ø ø  ù  ù ø  ù   ø      ù ø 

1001341 N�!N�1+์O-4
�+6!2�>/N�1+ ์ ù ù ø    ù ø ø   ù ø ø ù   ø ø    ø ø  

1001342  #�>"5�>�6+�6+Q�O
�1)&>/N�1+์�N/*Q!�6+11�O""
O-4�6+$->� 

ù ù  ù ù ù ù ù ø ø   ø ø ù  ø    ø ø    

1001343 R2�+1->�O-4!>/N)�>� ù ù ø    ù ø ø   ù ø ø ù   ø ø    ø ø  

1001344  +4""�/"�B)Q!
1B�26/�++)�O/*&?O1-�? ù ù   ø  ù ù ø ø  ù  ø ø   ø   ø  ù  ø 

1001345 />�*6�6+/BN!*!�์Q!
(6�1B�26/�++) 

ù ù ø    ù ø ø   ù ø ø ù   ø ø    ø ø  

1001441 �6+11�O""+4""N)�
�6�+1!>�2 ์

ù ù ø ù ø  ù ø ø ù ø ù ø ø   ø  ø ù   ø ø  

�-BN)/>�6N-A1� 

�-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6  

1001323 �6+#+4)/-$-
25��6��>�>�1- 

ù ù   ø  ù  ø ø  ù ø ù ø   ø   ø   ù ø 

1001324 />0/�++)O2�2/N6� ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 
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+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

1001325 /> ?N�>��5/N-�2 6/+5"
/>0/�+R''O6 ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

1001326  /52�B�6�/>0/�++)R''O6 ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

�-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5! 

1001336  �/6)#-1�(5*�6�
R''O6 ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

1001337 +4""�5"N�-AP1!R''O6 ù ù    ù ù  ø ø  ø ø     ø  ø     ø 

1001338  �6+N�AP1)�N1�5"
N�+A1�N6*R''O6 ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

1001339 �6+1!B+5�1์O-4�6+�5�
�6+&-5��6! 

ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 

1001433 +4""� 6/!N6*R''O6
� 6-5� ù ù  ø ø  ù ù ø ø   ù ø ø   ù  ø ù   ù ø 

1001434  �6+$->�� 6-5�R''O6�O/*
&-5��6!O2�16�>�*์O-4&-5��6!
-) 

ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 

1001435 +4""�5"N�-AP1!*6!
*!�์R''O6O-4*6!*!�์R''O6
$2)$26! 

ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 



 

 

)ค1.2 TSU 167 

+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

1001436 +4""�N6*R''O62 6/+5"
+�R' 

ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 

1001437 �6+-6��C��O/*R''O6
O-4N��P!P-*?�"/!+�R' 

ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 

1001438 �6+�/"�B)O-4
#�>"5�>�6++�R' 

ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 

1001439  �6+11�O""+4""P+�
�5�+R''O6 ù ù  ø ù  ù ù  ø  ù ø  ø   ø  ø   ù  ø 

�-BN)/>�6+4""15�P!)5�>O-4/BN!*!�์ 

1001346  1>!N�1+์N!O��1�2++&
2>P�2 6/+5"1B�26/�++) 

ù ù  ù ù ù ù ù ø ø   ø ø ù  ø    ø ø    

1001347  �6+N�AP1)�N1O-4�6+
2AP126++4//N6��1)&>/N�1+ ์ ù ù  ù ù ù ù ù ø ø   ø ø ù  ø    ø ø    

1001348  �6+�/"�B)N�>��5/N-�
�O/*�1)&>/N�1+์O-4�6+�/"�B)
N�>��5/N-�P�*�+� 

ù ù   ø  ù ù ø ø  ù  ø ø   ø   ø  ù  ø 

1001349 �6+N�?*!P#+O�+)
N�AP1)+4//N6�N�+AP1��5�+�5")!B1* ์

ù ù     ù ø  ø    ø ø  ø     ø ø ù  

1001442 �6++5"(6&�1�N�+AP1� ù ù     ù  ø ø    ø ø  ø    ø ø  ù  
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+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

1001443 /BN!*!�์N�-AP1!�?P
15�P!)5�> ù ù     ù   ø   ø ø    ø   ø ø  ù  

1001444  �6+N+?*!+CO�1�
N�+AP1��5�+O-4+4""15��+>*4 

ù ù     ù   ø   ø ø    ø   ø ø  ù  

1001445 +4""#�>"5�>�6+O-4
N�+A1�N6*Q!(6�1B�26/�++) 

ù ù  ù ù ù ù ù ø ø   ø ø ù  ø    ø ø    

1001446 +4""�6+$->�O""
*A�/*BN! 

ù ù     ù ù ù ø   ø ø    ø   ù  ø ù  

1001447  �6+"C+�6�6+�6+$->�
�O/*�1)&>/N�1+์ ù ù     ù   ø   ø ø    ø   ø ø  ù  

1001448  +4""2)1��-%ั��5/ ù ù     ù ù ù ø   ø ø    ø   ù  ø ù  

1001449  �6+N�?*!P#+O�+)
�B�� 625P�(616/>�/- 

ù ù     ù ù ù ø   ø ø    ø   ù  ø ù  

�-BN)/>�6#+4*B��์�6�/>0/�++) 

1000311 N0+1�062�+์/>0/�++) ù ø ù  ù ø ù ø ù ù ù ø ø  ù ø  ø ù  ù ø    

1001452 !/5��++)�O6!+4""
�/"�B)15�P!)5�>O-4/BN!*!�์ 

ù ù ø    ù ø ø   ù ø ø ù   ø ø    ø ø  

1001453 /5/�O1&>N01�6�
/>0/�++)N)��6�+1!>�2์ 1 

ù ù  ù ù  ù ù ø ø  ù  ø ø  ù ø ù ù   ø ø  
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+6*/>�6 
1. คB� ++) �+>* ++) 2.  ค/6)+CO 3.  �5�14�6�#ั��6 

4.  �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5.  �5�14�6+/>Nค+64/์N�>�
�5/N-� 2AP126+ O-4�6+Q�O

N�คP!P-*?26+2!N�0 
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 5.5 

1001454 �O1&>N01�6�/>0/�++)
N)��6�+1!>�2์ 2 

ù ù  ù ù  ù ù ø ø  ù  ø ø  ù ø ù ù   ø ø  

1001455 /5/�O1&>N01�6�
/>0/�++)N)��6�+1!>�2์ 3 

ù ù  ù ù  ù ù ø ø  ù  ø ø  ù ø ù ù   ø ø  

�-BN)/>�6"C+�6�6+�6�/>0/�++) 

1000462  �6+�/"�B)�B�(6& ù ù   ø  ù ø    ø ø  ù  ù  ù ø   ø   

1000464 2�>�>2 6/+5"/>0/�++) ù ø    ù ù ù  ø  ø ø     ø   ù ø   ø 

�-BN)/>�6#+42"�6+�์/>�6�?& 

O$! 1 O$!�6+0@�16Pค+��6! 

1001301 25))!6 ù ù ø ø   ù  ø ø ø    ø ø ù ù  ù ø  ø ø  

1001303 �6+%@��6!�6�
/>0/�++)N)��6�+1!>�2 ์

ù ù ù ø ø   ø  ø ø  ø   ø ù ù  ø ø  ø ø  

1001401 P�+��6!/>0/�++)N)�
�6�+1!>�2์ 1 

ù ù ù ø ø  ù ø ø ø ù ø ø ù ø ø ù ø  ø ø ø ø ø  

1001402  P�+��6!/>0/�++)N)�
�6�+1!>�2์ 2 

ù ù ù ø ø  ù ø ø ø ù ø ø ù ø ø ù ø ø ø  ø ø ø  

O$! 2 O$!�6+0@�162/�>�0@�16                          

1001302 �6+N�+?*)�/6)
&+O1)2/�>�0@�16 

 ù ù ø   ù  ø  ø    ø ø ù ù  ù ø  ø ø  

1001403 2/�>�0@�16 ù ù ù ø ø   ø  ø ø    ù ø ù ù ø ø  ø ø ø  
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3.3 �6+6�O2��ค/6)25)&5! ์+4//N6�$--5& ์�6+N+?*!+CO�1�/-5�2C�+ (PLOs) �5" $-�6+N+?*!+CO 5 �O6!�1� TQF 

$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 

$--5& ์�6+N+?*!+CO TQF /+A1 )ค1.1 

1. คB� ++) �+>* ++) 2. ค/6)+CO 3. �5�14�6�#ั��6 
4. �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5. �5�14�6+/>Nค+64/์N�>�
�5/N-� �6+2AP126+ O-4
N�คP!P-*?26+2!N�0 

1.

1 

1.

2 

1.

3 

1.

4 

1.

5 

2.

1 

2.

2 

2.

3 

2.

4 
2.5 

3.

1 

3.

2 
3.3 

3.

4 

3.

5 

4.

1 

4.

2 

4.

3 

4.

4 
4.5 

5.

1 

5.

2 

5.

3 

5.

4 
5.5 

PLO 1: 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�2CN062�+์/>0/�++)�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�
/>�*6062�+์                          

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�
��>�062�+์                          

PLO 2: 1 >"6*062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN/>0/�++)�5Q!2C� 
Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)

N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)N�+AP1��- 

                         

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)R''O6 

                         

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)
N)��6�+1!>�2์�5Q!&AQ!�6!Q!2N/!�1�
/>0/�++)�/"�B) 

                         
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$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 

$--5& ์�6+N+?*!+CO TQF /+A1 )ค1.1 

1. คB� ++) �+>* ++) 2. ค/6)+CO 3. �5�14�6�#ั��6 
4. �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5. �5�14�6+/>Nค+64/์N�>�
�5/N-� �6+2AP126+ O-4
N�คP!P-*?26+2!N�0 

1.

1 

1.

2 

1.

3 

1.

4 

1.

5 

2.

1 

2.

2 

2.

3 

2.

4 
2.5 

3.

1 

3.

2 
3.3 

3.

4 

3.

5 

4.

1 

4.

2 

4.

3 

4.

4 
4.5 

5.

1 

5.

2 

5.

3 

5.

4 
5.5 

PLO 3: #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""R''O6                          

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""#O1��5! 

                         

PLO 4: #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""+4""�/"�B)15�P!)5�>                          

Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์
�6��O6!�6+11�O""/BN!*!�์2 6/+5"�6!
�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 

                         

PLO 5: "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)N

N&AP1! 6R#2CN�6+O�O#ั�/6�O/*062�+์
�6��O6!/>0/�++)N)��6�+1!>�2 ์

                         

Sub PLO 5B #+4*B��0์62�+์�6��O6!/>0/�++)N)��6
�+1!>�2์N&AP12+O6�N��P!P-*?2)5*Q/)N                          
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$--5& ์�6+N+?*!+CO�1�/-5�2C�+ 

$--5& ์�6+N+?*!+CO TQF /+A1 )ค1.1 

1. คB� ++) �+>* ++) 2. ค/6)+CO 3. �5�14�6�#ั��6 
4. �5�14ค/6)25)&5! ์
+4//N6�"Bคค-O-4ค/6)

+5"$>��1" 

5. �5�14�6+/>Nค+64/์N�>�
�5/N-� �6+2AP126+ O-4
N�คP!P-*?26+2!N�0 

1.

1 

1.

2 

1.

3 

1.

4 

1.

5 

2.

1 

2.

2 

2.

3 

2.

4 
2.5 

3.

1 

3.

2 
3.3 

3.

4 

3.

5 

4.

1 

4.

2 

4.

3 

4.

4 
4.5 

5.

1 

5.

2 

5.

3 

5.

4 
5.5 

PLO 6: "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)25�ค)O-4�6+N#็!$CO#+4�1"�6+ 

Sub PLO 6A #+4*B��0์62�+์�6��O6!/>0/�++)N)��6
�+1!>�2์N&AP12+O6�!/5��++)25��) 

                         

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*
!/5��++)�6�25��) 

                         

PLO 7: O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์  

Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?
�++*6"++�Q!/>�6�?& 

                         

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O
1*N6�)?#+42>� >(6& 

                         

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+
O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1��?/>� 
(lifelong learning) 

                         

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� 
�5!2)5* O-4 2AP126+�5Q�Q!+C#O""�6+&C�
O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?P
N/)642) 

                         
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ค/6)/)6*�1�$--5& ์�6+N+?*!+CO TQF 5 �O6! )?�5�!?Q  
/)/�/>�6N�&64 
1. �O6!คB� ++) �+>* ++) 

1.1 N�O6Q�O-4�6"�@Q�Q!/5�! ++)R�* �+4/!5�Q!�B��N6�1�+4""�B� ++) �+>* ++) N2?*2-4 O-4�AP125�*์2B�+>� 

1.2 )?/>!5* �+��N1N/-6 +5"$>��1"�N1�!N1�O-425��) N�6+&+4N"?*"�O1"5��5"�N6� N �1�1��์�+O-425��) 

1.3 )?(6/4�/6)N#O!$CO! 6O-4$CO�6) 26)6+�� 6�6!N#O!/)CN��4 26)6+�O�OR��O1�5�O*O��6)- 6�5"�/6)2 6�5� N�6+&2>� >O-4+5"'ั��/6)�>�N/O!�1�$CO 1AP! 
+/)�5Q�N�6+&Q!�B��N6O-405��>N0+?�1��/6)N#O!)!B1*์ 

1.4 26)6+�/>N�+64/์O-4#+4N)>!$-�+4�"�6��6+Q�O�/6)+CO�6�/>0/�++)�N1"B��- 1��์�+ 25��) O-42>P�O/�-O1) 

1.5 )?�++*6"++��6�/>�6�6+O-4/>�6�?& O-4)?�/6)+5"$>��1"Q!�6!4$CO#+4�1"/>�6�?& +/)�@�N�O6Q��@�"+>"��6�25��)�1�/>�6�?&/>0/�++)Q!O�N- 4
26�6�5Q�O�N1�?��!�@�#ั��B"5! 

2. �O6!ค/6)+CO 
2.1 )?�/6)+COO-4�/6)N�O6Q��6���>�062�+์&AQ!�6! />�*6062�+์&AQ!�6! />0/�++)&AQ!�6! O-4N0+1�062�+์ N&AP1�6+#+4*B��์Q�O�5"�6!�6��O6!

/>0/�++)062�+์�?PN�?P*/�O1� O-4�6+2+O6�!/5��++)�6�N��P!P-*? 
2.2 )?�/6)+COO-4�/6)N�O6Q�N�?P*/�5"/-5��6+�?P2 6�5� �5Q�Q!N�>��,1�?O-4#�>"5�> Q!N!AQ1/6�1�26�6/>�6N�&64�O6!�6�/>0/�++) 

2.3 26)6+�"C+�6�6+�/6)+COQ!26�6/>�6�?P0@�16�5"�/6)+COQ!062�+์1AP! N �?PN�?P*/�O1� 
2.4 26)6+�/>N�+64/์O-4O�OR�#ั�/6 �O/*/> ?�6+�?PN/)642) +/)�@��6+#+4*B��์Q�ON�+AP1�)A1�?PN/)642) N�N! P#+O�+)�1)&>/N�1+์ N#O!�O! 

2.5 26)6+�Q�O�/6)+COO-4�5�14Q!26�6/>�6�1��! Q!�6+#+4*B��์O�OR�#ั�/6Q!�6!�+>�R�O 
3. �O6!�5�14�6�#ั��6 

3.1 )?�/6)�>�1*N6�)?/>�6+��6��?P�? 
3.2 26)6+�+/"+/) 0@�16 />N�+64/์ O-42+B##+4N�O!#ั�/6O-4�/6)�O1��6+ 

3.3 26)6+��>� />N�+64/์ O-4O�OR�#ั�/6�O6!/>0/�++)1*N6�)?+4"" +/)�@��6+Q�O�O1)C-#+4�1"�6+�5�2>!Q�Q!�6+� 6�6!R�O1*N6�)?#+42>� >(6& 
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3.4 )?�>!�!6�6+O-4�/6)*A�/*BN!Q!�6+#+5"Q�O1��์�/6)+CO�?PN�?P*/�O1�1*N6�N/)642) Q!�6+&5�!6!/5��++)/+A1�N1*1�1��์�/6)+CO�6�N�>)R�O1 *N6�
2+O6�2++�์ 

3.5 26)6+�N-A1��O!�O1)C-O-4O2/�/6�/6)+CON&>P)N�>)R�O�O/*�!N1� N&AP1�6+N+?*!+CO�-1��?/>� O-4�5!�N1�6+N#-?P*!O#-��6�1 ��์�/6)+COO-4N��P!P-*? 
Q/)N N 

4. �O6!�5�14ค/6)25)&5! ์+4//N6�"Bคค-O-4ค/6)+5"$>��1" 

4.1 26)6+�2AP126+�5"�-BN)�!�?P/-6�/-6* O-426)6+�2!�!6�5Q�(616R�*O-4(616�N6�#+4N�0R�O1*N6�)?#+42>� >(6& 26)6+�Q�O�/6)+COQ!26�6
/>�6�?&)62AP126+�N125��)Q!#+4N�O!�?PN/)642) 

4.2 26)6+�N#O!$CO+>N+>P)O2��#+4N�O!Q!�6+O�OR�2�6!�6+�์N�>�2+O6�2++�์�5Q�2N/!�5/O-42N/!+/) &+O1)�5Q�O2���B�*A!1*N6�&1N/)64�5Q��1�� !N1�O-4
�1��-BN) +/)�5Q�Q/O�/6)�N/*N/-A1O-41 6!/*�/6)24�/�Q!�6+O�OR�#ั�/62�6!�6+�์�N6� N 

4.3 26)6+�/6�O$!O-4+5"$>��1"Q!�6+&5�!6�6+N+?*!+CO�5Q��1��!N1� O-421��-O1��5"�6�/>�6�?&1*N6��N1N!AP1� 
4.4 +CO�5�"�"6� /!O6�?P O-4)?�/6)+5"$>��1"Q!�6+� 6�6!�6)�?P)1"/)6* �5Q��6!"B��- O-4�6!�-BN) 26)6+�#+5"�5/O-4� 6�6!+N/)�5"$CO1AP!�5Q�Q!�6!4

$CO! 6O-4$CO�6)R�O1*N6�)?#+42>� >(6& 26)6+�/6��5/R�O1*N6�N/)642)�5"�/6)+5"$>��1" 

4.5 )?�>�2 6!@��/6)+5"$>��1"�O6!�/6)#-1�(5*Q!�6+� 6�6! O-4�6++5�162(6&O/�-O1)�N125��) 

5. �5�14�6+/>Nค+64/์N�>��5/N-� �6+2AP126+ O-4�6+Q�ON�คP!P-*?26+2!N�0 

5.1 )?�5�14Q!�6+Q�O�1)&>/N�1+์ 2 6/+5"�6+� 6�6!�?PN�?P*/�O1��5"/>�6�?&R�ON#O!1*N6��? 
5.2 )?�5�14Q!�6+/>N�+64/์�O1)C-26+2!N�0�6���>�062�+์/+A1�6+O2��2�>�>#+4*B��์�N1�6+O�O#ั�/6�?PN�?P*/�O1�R�O1*N6�2+O6�2++�์ 

5.3 26)6+�#+4*B��์Q�ON��P!P-*?26+2!N�0O-4�6+2AP126+�?P�5!2)5*R�O1*N6�N/)642)O-4)?#+42>� >(6& 

5.4 )?�5�14Q!�6+2AP126+�O1)C-�5Q��6��6+&C� �6+N�?*! O-4�6+2AP1�/6)/)6*P�*Q�O25�-5�1�์ 

5.5 26)6+�Q�ON�+AP1�)A1�6+� 6!/�O-4N�+AP1�)A1�6�/>0/�++) N&AP1#+4�1"/>�6�?&Q!26�6/>0/�++)�?PN�?P*/�O1�R�O 
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/)/��?P 5 /-5�N���์Q!�6+#+4N)>!$-!>2>� 

 

1. ��+4N"?*"/+A1/-5�N���์Q!�6+Q/O+4�5"ค4O!! (N�+�) 
!>2>��4�O1�)?N/-6N+?*!Q!+6*/>�6/!@P� N R)N!O1*�/N6+O1*-4 80 �1�N/-6N+?*!�5Q�/)��1�+6*/>�6!5Q!   

�@��4R�O+5"$-�6+N+?*!Q!+6*/>�6!5Q! +4""�6+#+4N)>!$-�6+N+?*!�1�O�N-4+6*/>�6N#O!O""+4�5"�5Q!�+�?
+6*/>�6Q!/-5�2C�+R)N)?�6+#+4N)>!$-N#O!+4�5"�5Q!Q/OQ�O25�-5�1�์O�! P�*N#O!R#�6)�O1"5��5")/6/>�*6-5*
�5�1>� /N6�O/* �6+0@�16+4�5"#+>��6�+? &.0. 2559 /)/��?P 5 

 

2. �+4"/!�6+�/!21")6�+�6!$-25),� >N�1�!>2>� 

2.1 �6+�/!21")6�+�6!$-�6+N+?*!+CO��4!>2>�*5�R)N2 6N+O��6+0@�16 

 (1) Q/O� 6/!�+4""�6+�/!21"$-25),� >N�6+N+?*!+CO�1�!>2>�N#O!2N/!/!@P��1�+4""#+4�5!
�B�(6&�6+0@�16(6*Q!O-4� 6�/6)N�O6Q��+��5!�5Q�)/6/>�*6-5* O-4� 6N!>!�6+�!"++-B$-25),� >N 

 (2) �6+�/!21"Q!+4�5"+6*/>�6� 6/!�Q/O!>2>�#+4N)>!�6+N+?*!�6+21!Q!+4�5"+6*/>�6 O-4)?
��4�++)�6+&>�6+�6�/6)N/)642)�1��O121"Q/ON#O!R#�6)O$!�6+21! 

 (3) �6+�/!21"Q!+4�5"/-5�2C�+26)6+�� 6R�OP�*+4""#+4�5!�B�(6&0@�16(6*Q!�1�
)/6/>�*6-5* P�*� 6N!>!�6+�/!21")6�+�6!$-�6+N+?*!+COO-4+6*�6!$- 

2.2 �6+�/!21")6�+�6!$-�6+N+?*!+CO/-5��6�!>2>�2 6N+O��6+0@�16 

 � 6/!��-/> ?�6+�/!21")6�+�6!$-�6+N+?*!+CO�1�!>2>� N!O!�6+2 6+/� N�O"�O1)C-O-4/>N�+64/์
25),� >$-�1��6+#+4�1"16�?&�1�"5��>� O-4! 6$-�?PR�O)6#+5"#+B��+4"/!�6+N+?*!�6+21!O-4
/-5�2C�+O""�+"/��+ +/)�5Q�)?�6+#+4N)>!�B�(6&/-5�2C�+�6�/!N/!�6!(6*Q!O-4(6*!1� �@P�Q!�6+
2 6+/�25),� >$-�1��6+#+4�1"16�?&�1�"5��>�26)6+�� 6N!>!�6+R�O�5�!?Q 

 (1) 2 6+/��6�(6/4�6+R�O�6!� 6�1�"5��>��B�#?�6+0@�16Q!�O6!�1�+4*4N/-6Q!�6+/6�6!�6 
�/6)N/O!�N1�/6)+CO�/6)26)6+� �/6))5P!Q��1�"5��>�Q!�6+#+4�1"�6+�6!16�?& 

 (2) 2 6+/��6��/6)&@�&1Q��1�2�6!#+4�1"�6+P�*�6+�1N�O625)(61�์/+A1�6+2N�
O""21"�6)N&AP1#+4N)>!�/6)&@�&1Q��N1"5��>��?P2 6 N+O��6+0@�16�6)�+1")6�+�6!�B�/B�>
+4�5"1B�)0@�16 

 (3) 2 6+/��6��/6)�>�N/O!�1�"5��>�N�?P*/�5"�/6)&+O1)O-4�/6)+CO�6�26�6/>�6�?PN+? *! +/)�5Q�
26�61AP!N �?P� 6/!�Q!/-5�2C�+�?P26)6+�! 6R##+4*B��์Q!�6+#+4�1"16�?& +/)�5Q�N#>�P1�62Q/ON2!1
�O1�>�N/O!Q!�6+#+5"/-5�2C�+Q/O�?*>P��@Q!�O/* 

 (4) �6+#+4N)>!� 6O/!N�O-4/+A1�/6)�O6//!O6Q!26*�6!�1�"5��>� 
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3. N���์�6+2 6N+O��6+0@�16�6)/-5�2C�+ 

!>2>��O1�-��4N"?*!+6*/>�6�+"�6)P�+�2+O6�/-5�2C�+ 21"$N6!O-4)?$-�6+#+4N)>!P�*2)"C+�์�B�
+6*/>�6�?P-��4N"?*! �5Q�!?Q �O1�)?�N6N�-?P*242)R)N!O1*�/N6 2.00 O-4�O1�N#O!R#�6)�O1"5��5")/6/>�*6-5*
�5�1>� /N6�O/* �6+0@�16+4�5"#+>��6�+? &.0. 2559 /)/��?P 8 �O1 37 O-4�O1 38  
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/)/��?P 6 �6+&5�!6ค�6�6+*์ 

 

1. �6+N�+?*)�6+2 6/+5"16�6+*์Q/)N 
+4�5")/6/>�*6-5* 

)/6/>�*6-5*�5�1>�)?�6+�5�P�+��6+#�)!>N�0 2 6/+5"16�6+*์Q/)NN#O!#+4� 6�B�#? N&AP1Q/O16�6+*์
Q/)N)?�/6)+COO-4N�O6Q�!P*"6*�1�)/6/>�*6-5* ��4�-1��!Q!/-5�2C�+�?P21! 1?��5Q�*5�)BN�N!O!Q!N+AP1�
�6+N#O!�+C)A116�?&: N��!>��6+21!, /-5��6+/5�O-4�6+#+4N)>!$-�6+N+?*! N&AP1N&>P)&C!�5�14�6+
�5��6+N+?*!�6+21!O-4�6+#+4N)>!$-Q/O�5!2)5* N�N! +4""�6+N+?*!�6+21!O-4�6+#+4N)>!$- P�*
Q�O2AP111!R-!์ 

+4�5"ค�4  
1) � 6/!�Q/O16�6+*์Q/)N�O1�$N6!�6+%@�1"+) (/-5�2C�+2 6/+5"16�6+*์Q/)N) N�N! N+AP1��-*B� ์

O-4/> ?�6+21!O""�N6� N �-*B� ์�6+#+4N)>!$-25),� >N�1�!>2>� �6+#+4N)>!#+42>� >$-�1�+6*/>�6
O-4�6+#+5"#+B� 

2) )1"/)6*16�6+*์&?PN-?Q*� �@P�N#O!16�6+*์�?P)?#+42"�6+�์�6+� 6�6!O-4�6+21!Q!/-5�2C�+!?Q
N#O!$COQ/O� 6O!4! 6�6��O6!�N6� N �5Q��O6!�6+21!O-4�6+/>�5* 1?��5Q��N/*Q!�6+�>��6)�6+� 6�6!�1�
16�6+*์Q/)N1*N6�!O1* 1 (6�N+?*!�?P 1 (6��6+0@�16 

3) �6���4R�O2N�N2+>)16�6+*์Q/O)?�/6)+CON&>P)N�>)O-42+O6�N2+>)#+42"�6+�์ N&AP12N�N2+>)�6+21!
O-4�6!/>�5*1*N6��N1N!AP1� N�N! �6+%@�1"+) �6+�C�6!�6�/>�6�6+O-4/>�6�?&Q!1��์�+�N6� N        �6+
#+4�B)�6�/>�6�6+�5Q�Q!#+4N�0//+A1�N6�#+4N�0 �6+�5�2++�"#+4)6� 2 6/+5"�6!/>�5* +/)�@�
2N�N2+>)Q/O16�6+*์N�O6+N/)�-BN)/>�5*�N6� N �1�)/6/>�*6-5* 

+4�5"/-5�2C�+ 
1) �6�/-5�2C�+R�O�?QO��O-4)1"N1�26+�?PN�?P*/�O1�R�OO�N+6*-4N1?*�/-5�2C�+ �@P�O2���@�#+5��6 

�/6)2 6�5�O-4/5��B#+42��์�1�/-5�2C�+ ��+4N"?*"�6+0@�16 �CN)A1!>2>� �CN)A116�6+*์ 3-3           Q/O
16�6+*์Q/)N 

2) �6�/-5�2C�+R�O�?QO��O-4�6+�5�� 6+6*-4N1?*�+6*/>�6 �@P�O2���@�$-�6+N+?*!+CO�?P�6�//5��6�
+6*/>�6O-4�-*B� ์�6+21!O-4�6+#+4N)>!$-Q/OO�N16�6+*์Q/)N 

3) �6�/-5�2C�+R�O� 6/!�(6+4�6+21!�1�16�6+*์Q/ON/)642) N&AP1Q/O16�6+*์Q/)N26)6+�
N�+?*)�6+21!O-4N+>P)�6+� 6/>�5*R�O 
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2. �6+&5�!6ค/6)+COO-4�5�14Q/OO�N16�6+*์ 

2.1 �6+&5�!6�5�14�6+�5��6+N+?*!�6+21! �6+/5�O-4�6+#+4N)>!$- 

(1) 2N�N2+>)16�6+*์Q/O)?�6+N&>P)&C!�/6)+CO 2+O6�N2+>)#+42"�6+�์ N&AP12N�N2+>)�6+21!�6+
/>�5*1*N6��N1N!AP1� �6+2!5"2!B!�O6!�6+0@�16�N1 %@�1"+) �C�6!�6�/>�6�6+O-4/>�6�?&Q!1��์�+ 

�N6� N �6+#+4�B)�6�/>�6�6+�5Q�Q!#+4N�0O-4//+A1�N6�#+4N�0 /+A1�6+-6N&>P)N&>P)&C!#+42"�6+�์ 
(2) � 6/!�(6+4�6+21!�1�16�6+*์Q/OR)N)6�N�>!R# N&AP1Q/O16�6+*์26)6+�#+5"#+B��6+

21!O-4 "+>�6+/>�6�6+O-4� 6�6+/>�5*R�O 
(3) 2N�N2+>)Q/O16�6+*์$CO21!�B��!R�ON+?*!+COO-4&5�!6�6+21! P�*N!O!$-25),� >N�1�$CON+?*!

�6)�+1"O!/�>��1�/-5�2C�+�?P&*6*6)11�O""/-5�2C�+�6)O!/�6��6+0@�16N�>�$--5& ์ /+A1 OBE 

(Outcome-Based Education)  

(4) �6+N&>P)&C!�5�14�6+�5��6+N+?*!�6+21!O-4�6+#+4N)>!$-Q/O�5!2)5* P�*)/6/>�*6-5*
)?/-5�2C�+1"+) 2 6/+5"16�6+*์N�?P*/�5"�6+21!O""�N6� N �6+2+O6�O""��21"�N6� N �-1��!�6+
Q�OO1&&->N��5P!�?P�5!2)5*Q!�6+�N/*�6+N+?*!�6+21!O-4�6+#+4N)>!$- N�N! �6+Q�OP#+O�+) Webex 

Q!�6+#+4�1"�6+N+?*!�6+21! 

2.2 �6+&5�!6/>�6�6+O-4/>�6�?&�O6!1AP! N  
(1) �6+)?2N/!+N/)Q!�>��++)"+>�6+/>�6�6+O�N�B)�!�?PN�?P*/�O1��5"�6+&5�!6�/6)+COO-4

�B� ++) 

(2) )?�6+�+4�BO!16�6+*์� 6$-�6!�6�/>�6�6+26*�+�Q!26�6/>�6O-42!5"2!B!Q/O16�6+*์R#
1"+)/+A1#+4�B)25))!6�5Q�Q!/>�6�?&O-4/>�6�6+1AP! N N&AP1Q/O�+6"O!/P!O)N��P!P-*?Q/)N N �?P)?�/6)
�5!2)5* �@P�� 6N#O!�N1�6+#+5"N!AQ1/6+6*/>�6�?PN�?P*/�O1� 

(3) 2N�N2+>)�6+� 6/>�5* N&AP12+O6�1��์�/6)+COQ/)NN#O!/-5�O-4N&AP1&5�!6�6+N+?*!�6+21!O-4
)?�/6)N�?P*/�6�Q!26�6/>�6�?& 
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/)/��?P 7 �6+#+4�5!คB�(6&/-5�2C�+ 

 

�6+� 6N!>!�6+#+4�5!�B�(6&/-5�2C�+N#O!R#�6)+4""#+4�5!�B�(6&�6)O!/�6� ASEAN 

University Network - Quality Assurance (AUN-QA) #+4N�0R�* /+A1 /6�/-5�2C�+Q�#+42��์�4
Q/O)?�6+#+4�5!�B�(6&�6)O!/�6�1AP! N �?PN#O!�?P*1)+5"Q!+4�5"26�- N�N! Association to Advance 

Collegiate Schools of Business ( AACSB) , Accreditation Board for Engineering and 

Technology (ABET) 3-3 �OR�ON�N!�5! 

�6+#+4N)>!+4�5"/-5�2C�+�4O"N�R�ON#O! 2 1��์#+4�1" R�OO�N 
- 1��์#+4�1"�?P 1 �6+� 6�5")6�+�6! - N&AP1N#O!�6+�BO)�+1�$CO"+>P(� �B�/-5�2C�+�O1��C�

� 6�5"�CO-Q/O)?�6+� 6N!>!�6+�6)1��์#+4�1"�?P  1 (N���์)6�+�6!/-5�2C�+) �1�2 6!5��6!
��4�++)�6+�6+1B�)0@�16 (2�1.) 

- 1��์#+4�1"�?P 2 N���์�6+&5�!6 - Q�OO!/�6��1� ASEAN University Network Quality 

Assurance (AUN-QA) /+A1O!/�6�1AP!�?PN#O!�?P*1)+5"Q!+4�5"26�-�6)�/6)N/)642) N�N! AACSB, 

ABET N#O!�O! 

 

1. �6+� 6�5")6�+�6! 

�6+"+>/6+�5��6+/-5�2C�+�6)N���์)6�+�6!/-5�2C�+�?P� 6/!�P�*2 6!5��6!��4�++)�6+
�6+1B�)0@�16 �6)N���์)6�+�6!/-5�2C�+ &.0. 2558 (+4�5"#+>��6�+?)  �5�+6*-4N1?*��N1R#!?Q 
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O"")?26*O-4R+O26* N&AP12N�N2+>)�6+N+?*!�6+21!O-41 6!/*�/6)24�/�Q/O�5"!>2>�O-4"B�-6�+  

Q!2N/!�1�&AQ!�?P2 6/+5"�6+� 6�>��++)�N6� N !1��5Q!N+?*! O-4�6+11�� 6-5��6*�1�!>2>� ��4)?
�6+�CO-(6*Q!"+>N/��1���4 O-4�5�+4""+5�16�/6)#-1�(5*1*N6�N�O)�/� +/)�@�)/6/>�*6-5*)?
�6+2!5"2!B!Q/ON�>�2>P�O/�-O1)�?P�? )?0C!*์�CO-2B�(6&O-4�6+�?06 )?+4""+5�16�/6)#-1�(5*Q!�?/>�
O-4�+5&*์2>! O-4)?�6+2!5"2!B!�O6!2/52�>�6+N�?P*/�5"2B�(6&O-4�6+�?06O�N"B�-6�+O-4!>2>� 

 

7. �5/"N��?Q$-�6+� 6N!>!�6! (Key performance indicators)  

�5/"N��?Q$-�6+� 6N!>!�6! 
#?�6+0@�16 

#?�?P 1 #?�?P 2 #?�?P 3 #?�?P 4 #?�?P 5 

1. 16�6+*์$CO+5"$>��1"/-5�2C�+1*N6�!O1*+O1*-4 80 )?2N/!
+N/)Q!�6+#+4�B)N&AP1/6�O$! �>��6) O-4�"�/!�6+
� 6N!>!�6!/-5�2C�+ 

X X X X X 

2. )?+6*-4N1?*��1�/-5�2C�+�6)O"" )�1.2 �?P21��-O1�
�5"�+1")6�+�6!�B�/B�>O/N��6�> /+A1)6�+�6!26�6/
26�6/>�6 

X X X X X 
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�5/"N��?Q$-�6+� 6N!>!�6! 
#?�6+0@�16 

#?�?P 1 #?�?P 2 #?�?P 3 #?�?P 4 #?�?P 5 

3. )?+6*-4N1?*��1�+6*/>�6 O-4+6*-4N1?*��1�
#+42"�6+�์(6�2!6) (�O6)?) �6)O"" )�1.3 O-4 )�1.4  
1*N6�!O1*�N1!�6+N#>�21!Q!O�N-4(6�N+?*!Q/O�+"�B�
+6*/>�6 

X X X X X 

4. �5�� 6+6*�6!$-�6+� 6N!>!�6+�1�+6*/>�6 O-4+6*�6!
$-�6+� 6N!>!�6+�1�#+42"�6+�์(6�2!6) (�O6)?) �6)O""  
)�1.5 O-4 )�1.6 (6*Q! 30 /5! /-5�2>Q!2B�#?�6+0@�16 

X X X X X 

5. �5�� 6+6*�6!$-�6+� 6N!>!�6+�1�/-5�2C�+�6)O"" 
)�1. 7 (6*Q! 60 /5! /-5�2>Q!2B�#?�6+0@�16 

X X X X X 

6. )?�6+�/!21"$-25),� >N�1�!5�0@�16�6))6�+�6!$-
�6+N+?*!+CO �?P� 6/!�Q! )�1.3 O-4 )�1.4 (�O6)?) 1*N6�!O1*
+O1*-4 25 �1�+6*/>�6�?PN#>�21!Q!O�N-4#?�6+0@�16 

X X X X X 

7. )?�6+&5�!6/#+5"#+B��6+�5��6+N+?*!�6+21!  
�-*B� ์�6+21! /+A1�6+#+4N)>!$-�6+N+?*!+CO�6�$-�6+
#+4N)>!�6+� 6N!>!�6!�?P+6*�6!Q! )�1.7 #?�?PO-O/   

 X X X X 

8. 16�6+*์Q/)N�B��!R�O+5"�6+#�)!>N�0/+A1� 6O!4! 6�O6!
�6+�5��6+N+?*!�6+21! 

X X X X X 

9. 16�6+*์#+4� 6�B��!R�O+5"�6+&5�!6�6�/>�6�6+ O-4/
/+A1/>�6�?&1*N6�!O1*#?-4 1 �+5Q� 

X X X X X 

10. � 6!/!"B�-6�+2!5"2!B!�6+N+?*!�6+21! (�O6)?) R�O+5"
�6+&5�!6/>�6�6+ O-4//+A1/>�6�?&R)N!O1*�/N6+O1*-4 50  

�N1#? 

X X X X X 

11. +4�5"�/6)&@�&1Q��1�!>2>��?P)?�N1�B�(6&�6+21!   
/)/�/>�60@�16�5P/R#N�-?P*R)N!O1*�/N6 3.5 �6��4O!!N�O) 
5.0 

   X X 

12. +4�5"�/6)&@�&1Q��1�$COQ�O"5��>��?P)?�N1"5��>�Q/)N  
N�-?P*R)N!O1*�/N6 3.5 �6��4O!!N�O) 5.0 

    X 

+/)�5/"N��?Q"5�ค5"�?P�O1�� 6N!>!�6+ (�O1 1-5) Q!O�N-4#? 5 5 5 5 5 

�5/"N��?Q"5�ค5" (�O1�?P) 1-5 1-5 1-5 1-5 1-5 

+/)�5/"N��?QQ!O�N-4#? 9 10 10 11 12 
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/)/��?P 8 �6+#+4N)>!O-4#+5"#+B��6+� 6N!>!�6+�1�/-5�2C�+ 

 

1.1 �6+#+4N)>!�-*B� ์�6+21! 

1.1.1 #+4N)>!&,�>�++)�6+�1"2!1��1�!>2>�Q!�5Q!N+?*! 

1.1.2 #+4N)>!�6+21!+6*/>�6P�*!>2>�$N6!+4""�6+#+4N)>!�6+N+?*!�6+21!�1�
)/6/>�*6-5* 

1.1.3 #+4�B)��6�6+*์#+4� 6/-5�2C�+ N&AP1O-�N#-?P*!N+?*!+COO-4�1� 6O!4! 6 

 

1.2 �6+#+4N)>!�5�14�1�16�6+*์Q!�6+Q�OO$!�-*B� ์�6+21! 

1.2.1 #+4N)>!�6+21!+6*/>�6P�*!>2>�$N6!+4""�6+#+4N)>!�6+ N+?*!�6+21!�1�
)/6/>�*6-5* 

1.2.2 #+4N)>!P�*�5/16�6+*์N1�O-4��6�6+*์#+4� 6/-5�2C�+ 

 

2. �6+#+4N)>!/-5�2C�+Q!(6&+/) 

2.1 P�*!>2>�O-4"5��>�  
   - #+4N)>!$-�6+N+?*!+CO P�*!>2>�O�N-4�5Q!#? Q!�B� N #?�6+0@�16 
   - #+4N)>!$-�6+N+?*!+COQ!(6&+/) P�*"5��>��"Q/)NQ!�B� N #?�6+0@�16 

2.2 P�*$CO�+�คB�/B�> O-4//+A1�6�$CO#+4N)>!(6*!1�  
   - #+4N)>!/-5�2C�+ P�*$CO�+��B�/B�>�6�(6*!1� 

2.3 P�*$COQ�O"5��>� O-4//+A1$CO)?2N/!R�O2N/!N2?*1AP! N  
   - #+4N)>!�/6)&@�&1Q��1�$COQ�O"5��>� 

 

3. �6+#+4N)>!$-�6+� 6N!>!�6!�6)+6*-4N1?*�/-5�2C�+  

#+4N)>!$-�6+� 6N!>!�6!�6)�5/"N��?Q (Key Performance Indicators) Q!/)/��?P 7 �O1 7 P�*
��4�++)�6+#+4�5!�B�(6&/-5�2C�+�1�)/6/>�*6-5* 

 

4. �6+�"�/!$-�6+#+4N)>!O-4/6�O$!#+5"#+B� 
�6��6+N�O"+/"+/)�O1)C-(6&+/)O-4O�N-4+6*/>�6Q!/-5�2C�+ � 6Q/O�+6"#ั�/6�?PN�>��@Q!Q!

+4//N6��6+� 6N!>!�6!�1�/-5�2C�+R�O1*N6�+/�N+O/ O-426)6+�#+5"#+B�*N1* N&AP1Q/O#ั�/6�?PN�>��@Q!
�-?P�-6*R�O�5!�N/��? O-4Q!�B� N 5 #? �4� 6N!>!�6+N&AP1#+5"#+B�/O�OR�Q/O/-5�2C�+)?�/6)�5!2)5*O-4
21��-O1��5"�/6)�O1��6+�1�$COQ�O"5��>�1*N6�2)P 6N2)1 
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N1�26+O!" 

(6�$!/� � � 625P�O�N��5Q���4�++)�6+#+5"#+B�/-5�2C�+ 

(6�$!/� �  #+4/5�>O-4$-�6!�6�/>�6�6+�1�16�6+*์$CO+5"$>��1"/-5�2C�+O-416�6+*์#+4� 6
/-5�2C�+  

(6�$!/� �  �6+6�N#+?*"N�?*"�6+N#-?P*!O#-�+4//N6�/-5�2C�+N�>)�5"/-5�2C�+#+5"#+B� 
(6�$!/� �  �6+6�O2��25�2N/!�6+�5��6+N+?*!�6+21!O""N�>�+B� Active Learning 

(6�$!/� � �6+6�N#+?*"N�?*"N!AQ1/6+6*/>�6�1�/-5�2C�+�5" )�1.1 

(6�$!/� � )6�+�6!�B�/B�>+4�5"#+>��6�+? 26�6/>0/�++)N)��6�+1!>�2์ ()�1.1) 
(6�$!/� � �6+6�N#+?*"N�?*"N!AQ1/626+42 6�5��1�/-5�2C�+�5"N!AQ1/626+4�6)2(6/>�6�?& 

(6�$!/� � N���์2(6/>�6�?& 

(6�$!/� � �O1"5��5")/6/>�*6-5*�5�1>� /N6�O/* �6+0@�16+4�5"#+>��6�+? &.0. 2559 
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(6ค$!/� � 

ค 625P�O�N��5Q�ค�4�++)�6+#+5"#+B�/-5�2C�+ 
/-5�2C�+/>0/�++)062�+"5��>� 

26�6/>�6/>0/�++)N)คค6�+1!>�2์ 
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(6ค$!/� � 

#+4/5�>O-4$-�6!�6�/>�6�6+�1� 
16�6+*์$CO+5"$>��1"/-5�2C�+O-416�6+*์#+4� 6/-5�2C�+ 
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#+4/5�>O-4$-�6!�6�/>�6�6+�1�16�6+*์$CO+5"$>��1"/-5�2C�+O-416�6+*์#+4� 6/-5�2C�+ 

 

1. 16�6+*์ �+. /5� �C�>�  
 #+4/5�>�6+0@�16 

/0.�. (/>0/�++)R''O6) )/6/>�*6-5*N��P!P-*?2B+!6+?, 2562 

/0.). (/>0/�++)R''O6) )/6/>�*6-5*N��P!P-*?2B+!6+?, 2553 

/0.". (/>0/�++)R''O6) )/6/>�*6-5*N��P!P-*?2B+!6+?, 2550 

$-�6!�6�/>�6�6+ 

1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 
Chucthit, T., Sumpavakup, C. and Kulworawanichpong, T. (2019), <Energy Demand of a 

Single train Movement in Viaduct Structure Using Multi Conductor Earthing 

Systems=, GMSARN International Journal, 13, 171 – 182. 
Chuchit, T., Ratniyomchai, T. and Kulworawanichpong, T. (2018), <Simulation of Stray 

Current in DC Railways System with Rail Potential and Structure Voltage=, 
International Journal of Industrial Electronics and Electrical Engineering (IJIEEE), 

6(6), 32-38.  
"�ค/6)Q!�?P#+4�B)+4�5"!6!6�6�> (International Conference)  

Yatbamrung, T., Chuchit, T. and Kulworawanichpong, T. (2018 ) . <Detection of leakage 

current in Formula Electric by Voltage Measurement Method,= 2nd IIE 

International Conference on Computer, Electrical, Electronics & Communication 

Engineering (CEECE-2018), (pp. 14 – 19), May 31-June 2, 2018, Pattaya (Thailand). 
 "�ค/6)Q!�?P#+4�B)+4�5"�6�> (National Conference) 

 /5� �C�>�, N+>�/B�> �CN)A1�, O-4  !5��5* �B-/+/6!>�&�1์ (2563). <�6+�+/��5"05�*์R''O6�?P+6�/>P�2 6/+5"
P�+�2+O6��6�*�+4�5"N�?P*/O""*N12N/! (2563),= �6+#+4�B)/>�6�6+�6�/>0/�++)R''O6 �+5Q�
�?P 43, (/!O6 362 – 365), 28 - 30 �B-6�) 2563 )/6/>�*6-5*!N+0/+, &>1�BP-�. 
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2. 16�6+*์ �+.�O6* "5��>05��>N 
 #+4/5�>�6+0@�16 

#+.�. (/>0/�++)R''O6) )/6/>�*6-5*2��-6!�+>!�+์, 2559 

/0.). (/>0/�++)R''O6) )/6/>�*6-5*2��-6!�+>!�+์, 2552 

/0." (/>0/�++)R''O6) )/6/>�*6-5*2��-6!�+>!�+์, 2550 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 "�ค/6)Q!�?P#+4�B)+4�5"�6�> (National Conference) 

�O6* "5��>05��>N O-4  6+�>&*์ 2>� >+5�1์ (2564). <�6+&5�!6O""� 6-1��6�N(25��-!062�+์�1�*6
�6-"C�6)1-Q!$CO#N/*+4""�6�N�>!/6*Q�P�*Q�OO""� 6-1�O""O"N�2N/!=, �6+#+4�B)
/>�6�6++4�5"�6�> �O6!/>�*6062�+์O-4N��P!P-*?N�+A1�N6* (6�Q�O �+5Q��?P 6, (/!O6 752-760), 

1-2 N)16*! 2564, )/6/>�*6-5*+6�(5�2��-6 �5�//5�2��-6 

2. 2>� >"5�+ (Patent) 
Real time capacitive affinity sensor, Application No. 901000618, Application Date 4-FEB-

2009 

3. 1!B2>� >"5�+ (Petty Patent) 
Portable Nitrogen and Chlorophyll measurement device, Application No. 1703001309, 

Application Date 2-MAY-2017 

 

3. $CO�N/*062�+6�6+*์ �+.N+>�/B�> �CN)A1� 
 #+4/5�>�6+0@�16 

 /0.�. (N)��6�+1!>�2์) 2�6"5!N��P!P-*?O/N�N1N�?*, 2548 

 /0.). (N)��6�+1!>�2์) 2�6"5!N��P!P-*?O/N�N1N�?*, 2543 

 /0." (/>0/�++)�1)&>/N�1+์) )/6/>�*6-5*0+?#�B), 2540 

$-�6!�6�/>�6�6+ 

1. "�ค/6)/>�5* 

 /6+26++4�5"�6�> (National Journal) 
"B�*,� >N 0+?#6!, 1!5!��B- 1>!�+$�B�, N+>�/B�> �CN)A1� O-4/B�> 2B�N�+>�. (2019). <�6+11�O""O-4

&5�!6+4""26+2!N�0N�>�+B�2 6/+5"�6+2AP126+�6��6+O&�*์,= TNI Journal of 

Engineering and Technology. 7(1), 1 – 6. 
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 "�ค/6)Q!�?P#+4�B)+4�5"�6�> (National Conference) 

 /5� �C�>�, N+>�/B�> �CN)A1�, O-4  !5��5* �B-/+/6!>�&�1์ (2563). <�6+�+/��5"05�*์R''O6�?P+6�/>P�2 6/+5"
P�+�2+O6��6�*�+4�5"N�?P*/O""*N12N/! (2563),= �6+#+4�B)/>�6�6+�6�/>0/�++)R''O6 �+5Q�
�?P 43, (/!O6 362 – 365), 28 - 30 �B-6�) 2563 )/6/>�*6-5*!N+0/+, &>1�BP-�. 

�5�&- "5/Q/�N, /0>! ��>"++��-6(, �5�&�0์ �5��!B�, !(�- 1B�6*(>�6�>, N+>�/B�> �CN)A1� (2563). 

<&5�!6P#+O�+/>N�+64/์)B)25)$52/*�!Q 6P�*/> ?�6+#+4)/-$-(6&N&AP1#+4N)>!+4�5"�/6)
R)N�1"!Q 6�1��!/!R''O6,= �6+#+4�B)/>�6�6+�6�/>0/�++)R''O6 �+5Q��?P 43, (/!O6 599 – 

602), 28 - 30 �B-6�) 2563 )/6/>�*6-5*!N+0/+, &>1�BP-�. 

"B�*,� >N 0+?#6!, 1!5!��B- 1>!�+$�B�, N+>�/B�> �CN)A1� O-4/B�> 2B�N�+>�. (2562). <&,�>�++)�6+
"+>P(��O1)C-�6��6+O&�*์$N6!+4""1>!N�1+์N!O�Q!#+4N�0&)N6,= �6+#+4�B)/>�6�6+
+4�5"�6�>O-4!6!6�6�> �+5Q��?P 6 )/6/>�*6-5*(6��4/5!11�N�?*�N/!A1. (/!O6 1239 - 1245). 
/5!�?P 20 �+��6�) 2562, )/6/>�*6-5*(6��4/5!11�N�?*�N/!A1 �5�//5��1!O�N!. 

N+>�/B�> �CN)A1�, �,� %ั!N�?*! O-4�5*/5�!์ �B)&-�B-. (2562). <�6+11�O""+4""�/"�B)�/6)O)N!* 6
2C�2 6/+5"P+�N+A1!�-O/*R)O�O/*�6+�/"�B)O""'ั��?P-1�>�,= �6+#+4�B)/>�6�6++4�5"�6�>
)/6/>�*6-5*�5�1>! �+5Q��?P 29 #+4� 6#? 2562. (/!O6 205 - 213). /5!�?P 9 - 10 &,1(6�) 
2562, � P+�O+)2*6)11N+?*!�5-. 1 6N(1/6�Q/�N �5�//5�2��-6. 

2. $-�6!�6�/>�6�6+1AP! N  
$-�6!/>�6�6++5"Q�O25�ค) 

2563 16�6+*์�?P#+@�16 <16262)5�+�B)�!= 2CO(5*P�/>� (6*Q�OP�+��6+�O6��6!#+4�6�!�?PR�O+5"$-�+4�"�6� 

2�6!�6+�์�6++4"6��1�P+��>�N�AQ1R/+52P�P+!N6 2019 (COVID-19) 

2561 P�+��6+0@�16+4""O-41��์#+4�1"�1�N�+AP1�P��6O)� HT-6M (/5//!O6P�+��6+, O/-N�
�B!2�6"5!N��P!P-*?!>/N�-?*+์O/N��6�> (1��์�6+)/6�!)) 

2561 &5�!6N�+AP1�1"O/O��O/*+5�2?1>!'+6N+� (�?P#+@�16P�+��6+, O/-N��B! 2 6!5��6!!/5��++)
O/N��6�> (NIA) O-4"+>15� �>��>+5�!&++� � 6�5�) 
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4. 16�6+*์  6+�>&*์ 2>� >+5�1์ 
 #+4/5�>�6+0@�16 

/0.). (/>0/�++)R''O6) )/6/>�*6-5*2��-6!�+>!�+์, 2559 

/0.". (/>0/�++)R''O6) )/6/>�*6-5*2��-6!�+>!�+์, 2555 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 

Booranawong, A., Sopajarn, J., Sittiruk, T. and Jindapetch, N. (2018) <Reduction of RSSI 

variations for indoor position estimation in wireless sensor networks= 
Engineering and Applied Science Research, 45(3) : 212-220. 

 

5. 16�6+*์ �+.!5!�&5! ์ !(5�+6!5!�!์ 

 #+4/5�>�6+0@�16 

#+.�. (N��P!P-*?&-5��6!) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2549 

/0.). (/>0/�++)N�+AP1��-) )/6/>�*6-5*2��-6!�+>!�+์, 2539 

/0.". (/>0/�++)N�+AP1��-) )/6/>�*6-5*2��-6!�+>!�+์, 2537 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 "�ค/6)Q!�?P#+4�B)+4�5"�6�> (National Conference) 

�,� %ั!N�?*!, �5*/5�!์ �B)&-�B- O-4 !5!�&5! ์ !(5�+6!5!�์. (2562). <�6+&5�!6O-4� 6-1�+4""
�+/�+COO-415-�1+>�@)�1�/BN!*!�์N�>!�6)N2O!2 6/+5"�6++4"B� 6O/!N��?PO)N!* 6,= �6+#+4�B)
/>�6�6++4�5"�6�>)/6/>�*6-5*�5�1>� �+5Q��?P 29 #+4� 6#? 2562. (/!O6 213 - 220). 9 - 10 

&,1(6�) 2562, � P+�O+)2*6)11N+?*!�5-. 1 6N(1/6�Q/�N �5�//5�2��-6.  
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6. +1�062�+6�6+*์ �+.��B&+ O�O/1N1! 

 #+4/5�>�6+0@�16 

#+.�. (N��P!P-*?&-5��6!) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2554 

#+.). (N��P!P-*?&-5��6!) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2546 

/0.". (/>0/�++)N�+AP1��-) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2541  
$-�6!�6�/>�6�6+ 
1. "�ค/6)/>�5* 

 /6+26++4�5"�6�> (National Journal) 
&�1์05��>N �+5&*26+ �5�+&5! ์ �1�"B��C 1)6/2? +5�N+A1�  N!0 R�*�!4 &!>�6 �O��BN! O-4 ��B&+ O�O/

1N1! (2561). <�6+/>N�+64/์�P6��?/)/-�?PR�O�6�O�P2�>R'N11+์O""R/--� P�*Q�O
�4-6)4&+O6/N#O!N�AQ1N&->�,= /6+26+)/6/>�*6-5*�5�1>�. 21(2), 61–68. 

+1!? ">-/)B� 1)6/2? +5�N+A1� 2)�6* /�1์/>N01 O-4 ��B&+ O�O/1N1!. (2561). <2/25)&5! ์Q/)N2 6/+5"Q�O
Q!�6+� 6!6*�N6�/6)�5!-���4�/"O!N!�1�26+� 6�/6)N*O! R134a (6*Q!�N1O"!,= /6+26+
)/6/>�*6-5*�5�1>�. 21(2), 79–89. 

 /6+26++4�5"!6!6�6�> (International Journal) 
Rukruang, A., Chimres, N., Kaew-On, J. and Wongwises, S. (2019). <Experimental and 

numerical study on heat transfer and flow characteristics in an alternating cross-

section flattened tube,= Heat Transfer–Asian Research. 48(3), 817–834.  

 

7. 16�6+*์ �+.!N+0 �>)N+0  
 #+4/5�>�6+0@�16 

/0.�. (/>0/�++)N�+AP1��-) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2561 

/0.). (/>0/�++)N�+AP1��-) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2546 

/0.". (/>0/�++)N�+AP1��-) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2542  
$-�6!�6�/>�6�6+   
1. "�ค/6)�6�/>�6�6+ 

 /6+26++4�5"!6!6�6�> (International Journal) 

Chimres, N., and Wongwises, S. (2018). <A Critical Review of the Prominent Method of 
Heat Transfer Enhancement for the Fin-and-Tube Heat Exchanger by Interrupted 

Fin Surface: The Vortex Generators Approach,= International Journal of Air-

Conditioning and Refrigeration. 26, 1830001.  
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2. "�ค/6)/>�5* 

/6+26++4�5"!6!6�6�> (International Journal) 

Chimres, N., Chittiphalungsri, T., Asirvatham, L.G., Dalkilic, A.S., Mahian, O. and 

Wongwises, S. (2020). <Experimental and numerical studies on heat transfer 
enhancement for air conditioner condensers using a wavy fin with a rectangular 

winglet,= Journal of Mechanical Science and Technology. 34(10), 4307-4322.  

Rukruang, A., Chimres, N., Kaew-On, J. and Wongwises, S. (2019). <Experimental and 
numerical study on heat transfer and flow characteristics in an alternating cross-

section flattened tube,= Heat Transfer-Asian Research. 48(3), 817–834.  
Chimres, N., Wang, C.C., and Wongwises, S. (2018). <Optimal design of the semi-dimple 

vortex generator in the fin and tube heat exchanger,= International Journal of 

Heat and Mass Transfer. 120, 1173–1186. 
Chimres, N., Wang, C.C., and Wongwises, S. (2018). <Effect of elliptical winglet on the air-

side performance of fin-and-tube heat exchanger,= International Journal of Heat 

and Mass Transfer. 123, 583–599.  
Kaewpradub, S., Sanguanduean, P., Katesuwan, W., Chimres, N., Punyasukhananda, P., 

Asirvatham, L.G., Mahian, O., Dalkilic, A.S. and Wongwises, S. (2018). <Absorption 
refrigeration system using engine exhaust gas as an energy source,= Case Studies 

in Thermal Engineering. 12, 797–804.  
 

8. 16�6+*์ /N6�?P +�. �+.&-�,1�์ ค-O6*/>�(5�+  
 #+4/5�>�6+0@�16 

#+.�. (/>0/�++)N�+AP1��-) )/6/>�*6-5* ++)062�+์, 2559 

/�.). ('>2>�2์) )/6/>�*6-5*�5�1>�, 2553 

/0.". (/>0/�++)N�+AP1��-) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6&+4!�+N/!A1, 2548 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 

Sangaroon, S., Promping, J., Wisitsorasak, A., Klaywittaphat, P., Picha, R., Onjun, T. (2019). 

<Neutronics assessment for the Thailand tokamak upgrade,= Plasma and 

Fusion Research. 14, 3405082. 
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9. 16�6+*์ �+. !/5�!์ 0+?+5�16 

 #+4/5�>�6+0@�16 

#+.�. (/>0/�++)N�+AP1��-) )/6/>�*6-5*2��-6!�+>!�+์, 2562 

/0.). (/>0/�++)N�+AP1��-) 2�6"5!N��P!P-*?&+4�1)N�-O6N�O6�B��/6+-6��+4"5�, 2552 

/0.". (/>0/�++)*6!*!�์) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6&+4!�+N/!A1, 2548  
$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"�6�> (National Journal) 

&�0�+�์ N�&1+ O-4  !/5�!์ 0+?+5�16. (2561). <�6+N#+?*"N�?*"#+42>� >(6&�1�N�+AP1�$->��?/)/-
15�O�N�+4//N6�O"" D-type �5" R-type,= /6+26+)/6/>�*6-5*!+6 >/62+6�!�+>!�+์. 
10(3), 177 - 183 

 /6+26++4�5"!6!6�6�> (International Journal) 
Srirugsa, T., Prasertsan, S., Theppaya, T., Leevijit, T. and Prasertsan. P. (2018). 

<Appropriate mixing speeds of Rushton turbine for biohydrogen production 
from palm oil mill effluent in a continuous stirred tank reactor,= Energy. 179, 

823 - 830. 

Prasertsan, S., Srirugsa, T., Theppaya, T. and Leevijit, T. (2018). <Biohydrogen production 
from palm oil mill effluent in a continuous stirred tank reactor: effect of mixing 

speeds of Rushton turbine,= New Biotechnology. 44, S126. 

 

10.  16�6+*์ �5*/5�!์ �B)&-�B-  
 #+4/5�>�6+0@�16 

/0.). (/>0/�++)N�+AP1��-) )/6/>�*6-5*N��P!P-*?&+4�1)N�-O6 !"B+?, 2560 

/0.". (/>0/�++)N�+AP1��-) )/6/>�*6-5*N1N�?*16�N!*์, 2553  
$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 

Jumpholkul, C., Asirvatham, L.G., Dalkilic, A.S., Mahian, O., Ahn, H.S., Jerng, D.W. and 

Wongwises, S. (2020). <Experimental investigation of the heat transfer and 
pressure drop characteristics of SiO2/water nanofluids flowing through a circular 

tube equipped with free rotating swirl generators=, Heat and Mass Transfer. 56, 

1613-1626. 
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Dalkilic, A.S., Uluc, B., Cellek, M.S., Celen, A., Jumpholkul, C., Newaz, K.S. and Wongwises, 

S. (2020). <Single phase flow heat transfer characteristics of quad-channel 

twisted tape inserts in tubes=, International Communications in Heat and Mass 

Transfer. 118, 104835. 

Dalkilic, A.S., Kucukyilidirim, B.O., Eker, A.A., Yildiz, F., Akpinar, A., Jumpholkul, C. and 

Wongwises, S. (2020). <Effects of sonication time on the stability and viscosity of 
functionalized MWCNT-based nanolubricants=, Current Nanoscience, 16, 639–
654. 

Dalkilic, A.S., Yalcin, G., Kucukyilidirim, B.O., Oztuna, S., Eker, A.A., Jumpholkul, C., 

Nakkaew, S. and Wongwises, S. (2018). <Experimental study on the thermal 

conductivity of water-based CNT-SiO2 hybrid nanofluids=, International 

Communications in Heat and Mass Transfer. 99, 18-25.  
Senthilkumar, D., Jumpholkul, C. and Wongwises, S. (2018). <Enhancing thermal behavior 

of SiC nanopowder and SiC water nanofluid by using cryogenic treatment=, 
Advances in Materials and Processing Technologies. 4, 402-415. 

Dalkilic, A.S., Acikgoz, O., Kucukyildirim, B.O., Eker, A.A, Luleci, B., Jumpholkul, C. and 

Wongwises, S. (2018). <Experimental investigation on the viscosity characteristics 

of water based SiO2-Graphite hybrid nanofluids=, International Communications 

in Heat and Mass Transfer. 97, 30-38. 
Amani, M., Amani, P., Jumpholkul, C., Mahian, O. and Wongwises, S. (2018). 

<Hydrothermal optimization of SiO2/water nanofluids based on attitudes in 

decision making=, International Communications in Heat and Mass Transfer. 90, 

67-72. 
Dalkilic, A.S., Mahian, O., Kucukyildirim, B.O., Eker, A.A., Ozturk, T.H., Jumpholkul, C. and 

Wongwises, S. (2018). <Experimental study on the stability and viscosity for the 

blends of functionalized MWCNTs with refrigeration compressor oils=, Current 

Nanoscience. 14, 216-226. 
2. $-�6!�6�/>�6�6+1AP! N  

�6!2+O6�2++ค์+4�5"�6�>/!6!6�6�> 
+6�/5-2(6/>�5*O/N��6�> : +6�/5-$-�6!/>�5* #+4� 6#?�"#+4)6� 2562 +6�/5-+4�5"�? N+AP1� <�1�R/-

!6P!= !/5��++)Q/)N�1��1�R/-� 6�6!.  
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11. 16�6+*์ �+.N26/�?*์ 2>�/์2P+�5* 

 #+4/5�>�6+0@�16 

#+.�. (/>0/�++)/52�B) )/6/>�*6-5*2��-6!�+>!�+์, 2560 

/0.). (/>0/�++)/52�B) )/6/>�*6-5*2��-6!�+>!�+์, 2555 

/0.". (/>0/�++)/52�B) )/6/>�*6-5*2��-6!�+>!�+์, 2553 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 

Chanadee, T. and Singsarothai, S. (2019). <Effect of High-Energy Milling on 

Magnesiothermic Self-Propagating High-Temperature Synthesis in a Mixture of 

SiO2, C, and Mg Reactant Powders,= Combustion, Explosion, and Shock Waves, 

55, 97-106. 

Chanadee, T. and Singsarothai, S. (2018). <Mechanoactivated SHS of Si–SiC Powders from 

Natural Sand: Influence of Milling Time,= International Journal of Self-

Propagating High-Temperature Synthesis, 27, 85-88. 

Khangkhamano, M., Singsarothai, S., Kokoo, R. and Niyomwas, S. (2018). <Conversion of 
Bagasse Ash Waste to Nanosized SiC Powder,= International Journal of Self-

Propagating High-Temperature Synthesis, 27, 98-102. 

 "�ค/6)Q!�?P#+4�B)+4�5"�6�> (National Conference)N26/�?*์ 2>�/์2P+�5*, �,1�6  
�6�2>!O+N-CP��?!�O/*/> ?�6+#�>�>+>*6�O6//!O6�O/*�5/N1��?P1B�/(C)>2C�,= �6+#+4�B)/>�6�6++4�5"�6�>

)/6/>�*6-5*�5�1>� �+5Q��?P 28 #+4� 6#? 2561. (/!O6 84 - 85). /5!�?P 9 - 10 &,1(6�) 
2562, /6�Q/�N, #+4N�0R�*. 

�,1�6 &5�+2>� >N, N26/�?*์ 2>�/์2P+�5*, 1!>�6 N&O�+O�O/, 1>2+4 )?�>�+, O-4�O1��>�6�+ "B��N/*. 
(2562). <$-�1��>��์ (II) �-1R+�์�N12)"5�>N�>��-�1�'>-์)"6�&1->R/!>-�-1R+�์�5"&1->R/!>-
O1-�121-์,= �6+#+4�B)/>�6�6++4�5"�6�>)/6/>�*6-5*�5�1>� �+5Q��?P 28 #+4� 6#? 2561. 

(/!O6 482 - 483). /5!�?P 9 - 10 &,1(6�) 2562, /6�Q/�N, #+4N�0R�*. 
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12. $CO�N/*062�+6�6+*์ �+.+/)&+ !>ค) 

 #+4/5�>�6+0@�16 

#+.�. (/>0/�++)N�)?) )/6/>�*6-5*2��-6!�+>!�+์, 2556 

/0.). (/>0/�++)N�)?) )/6/>�*6-5*2��-6!�+>!�+์, 2549 

/�.". (N��P!P-*?/52�B(5��์) )/6/>�*6-5*2��-6!�+>!�+์, 2546 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 

Chanakaewsomboon, I., Tongurai, C., Photaworn, S., Kungsanant, S. and Nikhom, R. 

(2020). <Investigation of Saponification Mechanisms in Biodiesel Production: 
Microscopic Visualization of the Effects of FFA, Water and the Amount of 

Alkaline Catalyst,= Journal of Environmental Chemical Engineering. 8. 

doi:10.1016/j.jece.2019.103538 

Nikhom, R., Mueanmas, C., Suppalakpanya, K. and Tongurai, C. (2019). <Utilization of oil 
recovered from biodiesel wastewater as an alternative feedstock for biodiesel 

production,= Environmental Progress & Sustainable Energy. 

doi:10.1002/ep.13365 

Nikhom, R., Mueanmas, C. and Suppalakpanya, K. (2019).  <Enhancement of biodiesel 
production from palm fatty acid distillate using methyl t-butyl ether co-solvent: 

process optimization,= International Journal of Renewable Energy Research. 

9(3): 1319-1327. 

Suppalakpanya, K. Nikhom, R., Booranawong, T. and Booranawong, A. (2019). <Study of 
Several Exponential Smoothing Methods for Forecasting Crude Palm Oil 

Productions in Thailand,= Current Applied Science and Technology. 19(2), pp. 

123-139. 

Suppalakpanya, K. Nikhom, R., Booranawong, A. and Booranawong, T. (2019). <An 

Evaluation of Holt-winters Methods with Different Initial Trend Values for 

Forecasting Crude Palm Oil Production and Prices in Thailand,= Suranaree 

Journal of Science and Technology. 26(1), pp. 13-22.  

Suppalakpanya, K. Nikhom, R., Booranawong, T. and Booranawong, A. (2019). 

<Forecasting Oil Palm and Crude Palm Oil Data in Thailand Using Exponential 
Time-series Methods,= Engineering and Applied Science Research. 46(1), pp. 44-

55. 
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Mueanmas, C., Nikhom, R.,   Petchkaew, A., Iewkittayakorn, J. and Prasertsit, K. (2019). 

<Extraction and esterification of waste coffee grounds oil as non-edible 

feedstock for biodiesel production,= Renewable Energy. 133, pp 1414-1425. 

Suppalakpanya, K., Pengmak, C. and Nikhom, R. (2018). <Effect of drying methods on the 
physical properties of dried champedak,= Journal of Food, Agriculture & 

Environment. 16(2)., pp 43-48. 

 "�ค/6)Q!�?P#+4�B)+4�5"�6�> (National Conference) 

�>��>(C)> 0B(-5�1�์#ั��6 +/)&+ !>�) O-4 2B/5�!6 !>�). (2561). <�6+$->��N6!15�O�N��6��O1!N�AQ1
N/O�!6�'O6�?PQ�OO-O/O-4N#-A1��BN+?*!,= �6+#+4�B)/>�6�6+�6�/>0/�++)N�)?O-4N�)?#+4*B��์
O/N�#+4N�0R�* �+5Q��?P 28. (/!O6 110 - 114). /5!�?P 8 - 9 &,0�>�6*! 2561, �-"B+?, #+4N�0R�*. 

P���5* N/)A1!)60, +/)&+ !>�), �?+/5�!์ P2(6�6+* ์O-41!>�6 N&O�+O�O/) .2561). <�6+0@�16
1>� >&-�1�#ั��5*�?P2N�$-�N1#�>�>+>*6N12N�1+>'>N��5!�1�!Q 6)5!�6��6��6O'P�*/> ?&AQ!$>/
�1"2!1�,= �6+#+4�B)/>�6�6++4�5"�6�>)/6/>�*6-5*�5�1>� �+5Q��?P 28 #+4� 6#? 2561. 

(/!O6 140 - 148). /5!�?P 8 - 9 &,1(6�) 2561, � P+�O+)"?&? 2/)>-6 "?�  .1 6N(1N)A1� 
�5�//5�2��-6. 

1!>�6 N&O�+O�O/, +5�&�1์ /!C/)6�, �,1�6 &5�+2>� >N, P���5* N/)A1!)60 O-4 +/)&+ !>�). (2561). 

<�6+N�+?*)*6�$2)�1�*6� ++)�6�>�5"*6�R!R�+-์N&AP1$->�*6�P1+>�2 6/+5"N�+AP1�#ัP!O*�!Q 6
*6��O!,= �6+#+4�B)/>�6�6++4�5"�6�>)/6/>�*6-5*�5�1>� �+5Q��?P 28 #+4� 6#? 2561. (/!O6 
175 - 182). /5!�?P 8 - 9 &,1(6�) 2561, � P+�O+)"?&? 2/)>-6 "?�  .1 6N(1N)A1� �5�//5�
2��-6.  

 

13. $CO�N/*062�+6�6+*์ �+.P�ค�5* N/)A1!)60 

 #+4/5�>�6+0@�16 

/0.�. (/>0/�++)N�)?) )/6/>�*6-5*2��-6!�+>!�+์, 2553 

/�.". (N�)?1B�26/�++)) )/6/>�*6-5*2��-6!�+>!�+์, 2547 

$-�6!�6�/>�6�6+   
1. "�ค/6)/>�5* 

 /6+26++4�5"!6!6�6�> (International Journal) 

Nikhom, R., Mueanmas, C., Suppalakpanya, K. and Tongurai, C., (2019). <Utilization of oil 

recovered from biodiesel wastewater as an alternative feedstock for biodiesel 

production,= Environmental Progress & Sustainable Energy (published Article 

doi: 10.1002/ep.13365). 
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Nikhom, R., Mueanmas, C. and Suppalakpanya, K. (2019). <Enchancement of biodiesel 

production from palm fatty acid distillate using methyl t-butyl ether co-solvent: 

process optimization,= International Journal of Renewable Energy Research 9(3): 

1319-1327.  

Mueanmas, C. and Indum, P. (2019). <Application of Plackett-Burman Design on 

Screening the Factors Affecting Torrefaction of Palm Kernel Shell,=. IOP 

Conference Series: Earth and Environmental Science, 301, 1-6.   

Indum, P. and Mueanmas, C. (2019). <Screening the Factor Affecting Torrefaction of Palm 

Kernel Shell by using Plackett-Burman Design,= IOP Conference Series: Earth 

and Environmental Science, 268, 1-6.   

Mueanmas, C., Nikhom, R., Petchkaew, A., Lewkittayakorn, J. and Prasertsit, K. (2019). 

<Extraction and esterification of waste coffee grounds oil as non-edible 

feedstock for biodiesel production,=. Renewable Energy. 133, 1414-1425.  
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(6ค$!/� ค 

�6+6�N#+?*"N�?*"�6+N#-?P*!O#-�+4//N6� 
/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++) 

N)คค6�+1!>�2์/-5�2C�+Q/)N &.0. 2559 

�5" 

/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++) 

N)คค6�+1!>�2์ /-5�2C�+#+5"#+B� &.0. 2565 
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�6+6�N#+?*"N�?*"�6+N#-?P*!O#-�+4//N6�/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)คค6�+1!>�2์ /-5�2C�+Q/)N &.0. 2559 

�5"/-5�2C�+/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)คค6�+1!>�2์ /-5�2C�+#+5"#+B� &.0. 2565 

 

+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1. �AP1/-5�2C�+  
/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2 ์

Bachelor of Engineering Program in Mechatronics Engineering 

1. �AP1/-5�2C�+ 
/>0/�++)062�+"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2 ์

Bachelor of Engineering Program in Mechatronics Engineering 

 

��N�>) 

2. �AP1#+>��6 
/>0/�++)062�+"5��>� (/>0/�++)N)��6�+1!>�2์) 
Bachelor of Engineering (Mechatronics Engineering) 

/0.". (/>0/�++)N)��6�+1!>�2์) 
B.Eng. (Mechatronics Engineering) 

2. �AP1#+>��6 
/>0/�++)062�+"5��>� (/>0/�++)N)��6�+1!>�2์) 
Bachelor of Engineering (Mechatronics Engineering) 

/0.". (/>0/�++)N)��6�+1!>�2์) 
B.Eng. (Mechatronics Engineering) 

 

��N�>) 

3. /!N/*�6!�?P+5"$>��1" 

��4/>0/�++)062�+์ )/6/>�*6-5*�5�1>� 

3. /!N/*�6!�?P+5"$>��1" 

��4/>0/�++)062�+์ )/6/>�*6-5*�5�1>� 

 

��N�>) 

4. #+5��6 ค/6)2 6ค5�O-4/5��B#+42�ค์�1�/-5�2C�+ 
4.1 #+5��6 

$->�/>0/�+N)��6�+1!>�2์&+O1)�O/*)6�+�6!/>�6�?& #ั��6 
�+>* ++) )?�/6)�>�2+O6�2++�์ #+4�1"/>�6�?&/>0/�++)N&AP1�6+&5�!6
#+4N�0 O-4�O6/2CN$CO#+4�1"�6+�5Q!! 6 

4.2 /5��B#+42�ค์�1�/-5�2C�+ 
N&AP1$->�"5��>� 26�6/>�6/>0/�++)N)��6�+1!>�2์ �?P)?�B� ++) 

�+>* ++) �/6)+5"$>��1" O-4)?�B�-5�1�4�5�!?Q 

4. #+5��6 ค/6)2 6ค5�O-4/5��B#+42�ค์�1�/-5�2C�+ 
4.1 #+5��6 

$->�/>0/�+R''O6O-4N)��6�+1!>�2์�?P)?�B�(6&�6))6�+�6!/>�6�?&
&+O1)�5Q�#ั��6 �+>* ++) �/6)�>�N�>�/>�5*O-42+O6�2++�์N&AP1&5�!6!/5��++)
25��)! 6R#2CN�6+N#O!$CO#+4�1"�6+ 

   4.2 /5��B#+42�ค์�1�/-5�2C�+ N&AP1$->�"5��>��?P : 
1. N#O!/>0/�+N)��6�+1!>�2์�?P26)6+�#+4�1"/>�6�?&/>0/�++)

�/"�B)26�6/>�6/>0/�++)R''O6 �6!R''O6� 6-5�R�O O-4)?�5�14�6+�>�/>N�+64/์

 

#+5"N#-?P*! N&AP1Q/O21��-O1��5")6�+�6!
�B�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ 
&.0.2553 O-4Q/O�5!2)5*�5"�/6)�O6//!O6
�6��O6!/>0/�++)N)��6�+1!>�2์Q!#ั��B"5! 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1. )?�/6)+CO �/6)26)6+��5Q�(6��,1�?O-4#�>"5�> 26)6+�/>N�+64/์
O-4#+4*B��์062�+์�O6!/>0/�++)N)��6�+1!>�2์ R�O1*N6�N/)642) N&AP1�6+
#+4�1"/>�6�?&O-4�6+N#O!/>0/�+�?P)?�B�(6& +/)�@��6+2+O6��6!/>�5*O-4
1��์�/6)+COQ/)N 

2. )?�/6)�>�+>N+>P)2+O6�2++�์ )?�/6)Q%N+COQ!1��์�/6)+COO-4N��P!P-*?�?P
)?�6+N#-?P*!O#-�1*N6��N1N!AP1� 26)6+�&5�!61��์�/6)+CO�?P�!)?1*CN O-4
26)6+�N-A1�/> ?O�OR�#ั�/6R�O1*N6�N/)642) N&AP1&5�!6�!N1� �6! 25��)O-4
#+4N�0�6�> 

3. )?�5�14�O6!�6+� 6�6! )?)!B1*25)&5! ์ O-4N#O!$CO)?�50!��>�?P�?Q!
�6+� 6�6!  

4. )?�/6)&+O1)N&AP1#+4�1"16�?&1>2+4 O-4N#O!$CO#+4�1"�6+ 

O-4#+4*B��์Q�O�/6)+CO�O6!/>0/�++)Q!�6+O�OR�#ั�/6�?P�5"�O1!R�O1*N6�N#O!
+4"" 

2 )?�/6)+COO-4�5�14N&AP1#+4�1"16�?&1>2+4O-4N#O!$CO#+4�1"�6+ 

3. 26)6+�"C+�6�6+�/6)+CO+1"�O6!�5Q�(6��,1�?O-4#�>"5�>Q!�6+
11�O""2+O6�2++�์$-�6!�?PN�?P*/�O1��5"/>0/�++)N)��6�+1!>�2์Q/O�1"2!1�
�N1�/6)�O1��6+1B�26/�++)Q/)N 

4. )?(6/4�/6)N#O!$CO! 6O-4$CO�6)�?P�? )?�/6)�-6��6�16+)�์O-4
� 6�6!+N/)�5"$CO1AP!R�O N�O6Q�Q!/5�! ++)�?P/-6�/-6* O-4Q�ON��P!P-*?
26+2!N�01*N6�N/)642)N&AP1�/6)�O6//!O6�6�/>�6�?& 

5. 26)6+�#�>"5�>�6!"!�6!�++*6"++�/>�6�?& )?�50!��>N�>�"/�Q!
�6+� 6�6! )?�>�26 6+�4 )?�/6)+5"$>��1"�N125��)O-4#+4N�0�6�> 

5. � 6!/!/!N/*�>� 

� 6!/!/!N/*�>�+/) R)N!O1*�/N6 149 /!N/*�>� 

5. � 6!/!/!N/*�>� 

� 6!/!/!N/*�>�+/) R)N!O1*�/N6 148 /!N/*�>� 

��N�>) 

6. Pค+�2+O6�/-5�2C�+ 

�. /)/�/>�60@�16�5P/R#  R)N!O1*�/N6 30 /!N/*�>� 

�. /)/�/>�6N�&64 R)N!O1*�/N6 113 /!N/*�>� 

/>�6/>�*6062�+์O-4��>�062�+์ 21 /!N/*�>� 

/>�6&AQ!�6!�6�/>0/�++)062�+์ 27 /!N/*�>� 

/>�6N1� R)N!O1*�/N6 59 /!N/*�>� 

/>�6"5��5" 50 /!N/*�>� 

/>�6N-A1� R)N!O1*�/N6 9 /!N/*�>� 

/>�6#+42"�6+�์/>�6�?& 6 /!N/*�>� 

6. Pค+�2+O6�/-5�2C�+ 
�. /)/�/>�60@�16�5P/R#  R)N!O1*�/N6 30 /!N/*�>� 

�. /)/�/>�6N�&64 R)N!O1*�/N6 112 /!N/*�>� 

/>�6/>�*6062�+์O-4��>�062�+์ 17 /!N/*�>� 

/>�6&AQ!�6!�6�/>0/�++)062�+์ 21 /!N/*�>� 

/>�6N1� R)N!O1*�/N6 68 /!N/*�>� 

/>�6"5��5" 62 /!N/*�>� 

&AQ!�6!�6��O6!/>0/�++)R''O6 26 /!N/*�>� 

�6+11�O""+4""R''O6O-4+4""#O1��5! 21 /!N/*�>� 

 

#+5"/!N/*�>�Q!/)/�/>�6 N�&64  N&AP 1 Q/O
21��-O1��5")6�+�6!�B�/B�>+4�5"#+>��6�+?  
#+5��6O-4/5��B#+42��์�1�/-5�2C�+/>0/�++)
062�+"5��>� 26�6/>�6/>0/�++)N)��6    �+1
!>�2์ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

ค. /)/�/>�6N-A1�N2+? R)N!O1*�/N6 6 /!N/*�>� 
 

+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 15 /!N/*�>� 

/>�6N-A1� R)N!O1*�/N6 6 /!N/*�>� 

/>�6#+42"�6+�์/>�6�?& 6 /!N/*�>� 

ค. /)/�/>�6N-A1�N2+? R)N!O1*�/N6 6 /!N/*�>�  
7. ค 61 >"6*+6*/>�6  7. ค 61 >"6*+6*/>�6   

0202104 ค�>�062�+์2 6/+5"/>0/�++)062�+์ 1             3(3-0-6) 
 Mathematics for Engineering 1 

 1B#!5*N�>���>�062�+์ 'ั��์�5!O-4�+6' ->)>�O-4�/6)�N1N!AP1� 
1!B&5! ์�1�'ั��์�5! �6+#+4*B��์�1�1!B&5! ์ #+>&5! ์�1�'ั��์�5! #+>&5! ์R)N
�+�O""  �6+#+4*B��์�1�#+>&5! ์  +4""&>�5�N�>��5Q/ 

0202104 ค�>�062�+์2 6/+5"/>0/�++) 1             3(3-0-6) 
 Mathematics for Engineering 1 

 1B#!5*N�>���>�062�+์ 'ั��์�5!O-4�+6' ->)>�O-4�/6)�N1N!AP1� 
1!B&5! ์�1�'ั��์�5! �6+#+4*B���์1�1!B&5! ์ �6+#+4*B��์1!B&5! ์N�?P*/�5"
+C#O""R)N� 6/!� #+>&5! ์�1�'ั��์�5! N��!>��6+/6#+>&5! ์ #+>&5! ์R)N�+�
O"" �6+#+4*B��์�1�#+>&5! ์ #+>&5! ์O-41!B&5! ์N�>��5/N-� 2)�6+N�>�
1!B&5! ์N"AQ1��O!O-4�6+#+4*B��์ +4""&>�5�N�>��5Q/ 

#+5"� 61 >"6*+6*/>�6 

0202105 ค�>�062�+์2 6/+5"/>0/�++)062�+์ 2             3(3-0-6) 

 Mathematics for Engineering 2  

 "B+&/>�6 : 0202104  ��>�062�+์2 6/+5"/>0/�++) 1 

 - 6�5"O-41!B�+)�1�� 6!/!�+>� N/�N�1+์O-4N+�6��>�/>N�+64/์
26))>�> &?���>�N/�N�1+์Q!26))>�> 'ั��์�5!/-6*�5/O#+ 1!B&5! ์�1�'ั��์�5!
/-6*�5/O#+ #+>&5! ์/-6*�5Q! N/�N�1+์O�-�C-52 #+>&5! ์�6)N2O!O-4#+>&5! ์
�6)$>/ /> ?�6+/6#+>&5! ์O-4�6+/61!B&5! ์N�>��5/N-� 

0202105 ค�>�062�+์2 6/+5"/>0/�++) 2             3(3-0-6) 
 Mathematics for Engineering 2  

 "B+&/>�6 : 0202104 ��>�062�+์2 6/+5"/>0/�++) 1  
 - 6�5"O-41!B�+)�1�� 6!/!�+>� �6+�+4�6*1!B�+)N�*์N-1+์�1�
'ั��์�5!)C-�6! &?���>�N/�N�1+์Q!26))>�> N2O! +4!6" O-4&AQ!$>/�1�#+>(C)>
26))>�> 'ั��์�5!21��5/O#+ 'ั��์�5!/-6*�5/O#+ O-4�6+#+4*B��์ 1!B&5! ์�1�
'ั��์�5!/-6*�5/O#+ N/�N�1+์O�-�C-52 #+>&5! ์�6)N2O! #+>&5! ์�6)$>/ O-4
#+>&5! ์�6)#+>)6�+ O-4�6+#+4*B�� ์

#+5"� 61 >"6*+6*/>�6 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

   

0202212 2)�6+N�>�1!B&5! ์             3(3-0-6) 

 Differential Equations  

 "B+&/>�6 : 0202105  ��>�062�+์2 6/+5"/>0/�++) 2 

 2)�6+N�>�1!B&5! ์26)5�15!�5"�?P/!@P�O-4�6+#+4*B��์  2)�6+N�>�
1!B&5! ์15!�5"21�  2)�6+N�>�1!B&5! ์15!�5"2C�O-4�6+#+4*B��์  2)�6+N�>�
1!B&5! ์O""N�>�N2O! 2)�6+N�>�1!B&5! ์26)5�N�>�N2O!15!�5"�?P21��?P)?25)#+42>� >N
N#O!�N6���5/O-4�6+#+4*B��์  2)�6+N�>�1!B&5! ์26)5�N�>�N2O!�?P)?25)#+42>� >N
N#O!�5/O#+ 1!B�+)� 6-5� 1!B�+)'CN+?*+์  $-�6+O#-�-6#-6�O-4�6+#+4*B��์ 
+4""2)�6+N�>�1!B&5! ์N�>�N2O! #ั�/6�N6�1" 2)�6+N�>�1!B&5! ์*N1*N"AQ1��O! 

0202212 2)�6+N�>�1!B&5!  ์             3(3-0-6) 
 Differential Equations  

 "B+&/>�6 : 0202105  ��>�062�+์2 6/+5"/>0/�++) 2 

 +&/>�6 : 0202105 ��>�062�+์2 6/+5"/>0/�++) 2 

2)�6+N�>�1!B&5! ์26)5�15!�5"�?P/!@P�O-4�6+#+4*B��์ 2)�6+N�>�1!B&5! ์15!�5"
21� 2)�6+N�>�1!B&5! ์15!�5"2C�O-4�6+#+4*B��์ 2)�6+N�>�1!B&5! ์O""N�>�
N2O! 2)�6+N�>�1!B&5! ์26)5�N�>�N2O!15!�5"�?P21��?P)?25)#+42>� >NN#O!�N6���5/
O-4�6+#+4*B��์ 2)�6+N�>�1!B&5! ์26)5�N�>�N2O!�?P)?25)#+42>� >NN#O!�5/O#+ 
1!B�+)� 6-5� 1!B�+)'CN+?*+์ $-�6+O#-�-6#-6�O-4�6+#+4*B��์ +4""
2)�6+N�>�1!B&5! ์N�>�N2O! #ั�/6�N6�1" 2)�6+N�>�1!B&5! ์*N1*N"AQ1��O! 

#+5"� 61 >"6*+6*/>�6 

0204103 Nค)?2 6/+5"/>0/�++)062�+์             3(3-0-6) 
 Chemistry for Engineering  

 #+>)6�25)&5! ์ P�+�2+O6�14�1)O-4&5! 4N�)?  6�B�+6!�>�5!
O-426+N�>��O1!  N�1+์P)R�!6)>�2์  O�P2 �1�O/-/O-426+-4-6* �1�O�O� 
�-!&-062�+์N�)? 2)�B-N�)? 2)�B-�+�-N"2 N�)?R''O6 

0204103 Nค)?2 6/+5"/>0/�++)             3(3-0-6) 
 Chemistry for Engineering  

 &AQ!�6!�,1�?14�1) P�+�2+O6�14�1) &5! N�)? 2)"5�>&?+?11�>� 
 6�BN+&+>N�!N��>' P-/4O-41P-/4 P-/4�+6!�>�5! #+>)6�25)&5! ์ 2)"5�>
�1�O�O2 �1�N/-/ �1�O�O� O-426+-4-6* 2)�B-N�)?  2)�B-R11! 
�-!&-062�+์N�)? N�1+์P)R�!6)>�2์ N�)?R''O6 

#+5"� 61 >"6*+6*/>�6 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

0204193 #�>"5�>�6+Nค)?2 6/+5"/>0/�++)062�+์             1(0-3-0) 
 Chemistry Laboratory for Engineering  

 +6*/>�6�/"�CN: 0204103  N�)?2 6/+5"/>0/�++) 

 �/6)R)NO!N!1!Q!�6+�5P�O-4�/�  �6+/6�N6�/6)N#O!�+�-N"2
�1�26+-4-6*O-4�6+/6#+>)6��O/*�6+R�N�+� N�1+์P)N�)? 2)"5�>�1-->N�
�?'�1�26+-4-6* 15�+6�6+N�>�#�>�>+>*6N�)? N�)?R''O6 �6+/>N�+64/์O1!
R111!O-4O��R111!/)CN/!@P�O""�@P��B-(6� 

0204193 #�>"5�>�6+Nค)?2 6/+5"/>0/�++)062�+์             1(0-3-0) 
 Chemistry Laboratory for Engineering  

 +6*/>�6�/"�CN: 0204103  N�)?2 6/+5"/>0/�++) 

 �/6)R)NO!N!1!Q!�6+�5P�O-4�/�  �6+/6�N6�/6)N#O!�+�-N"2
�1�26+-4-6*O-4�6+/6#+>)6��O/*�6+R�N�+� N�1+์P)N�)? 2)"5�>�1-->N�
�?'�1�26+-4-6* 15�+6�6+N�>�#�>�>+>*6N�)? N�)?R''O6 �6+/>N�+64/์O1!
R111!O-4O��R111!/)CN/!@P�O""�@P��B-(6� 

��N�>) 

0209103 '>2>�2์2 6/+5"/>0/�++)062�+์ 1             3(3-0-6) 
 Physics for Engineering 1  

 N!O!�6+#+4*B��์Q�O���N6� N �6�'>2>�2์ N/�N�1+์ �6+N�-AP1!�?PQ! 
1-, 2-, O-4 3- )>�> ���6+N�-AP1!�?P�1�!>/�5! &-5��6!O-4�6!P)N)!�5)N�>�
N2O! �6+/)B! �1+์�O-4P)N)!�5)N�>�)B) 2)�B-O-4�6+*A�/*BN!�1�R/- �6+
25P! �-AP!O-4N2?*� 1B�/&-062�+์ �,1�?�-!์�1��P6� 

0209103 '>2>�2์2 6/+5"/>0/�++) 1             3(3-0-6) 
 Physics for Engineering 1  

 ���6+N�-AP1!�?P�1�!>/�5! &-5��6!O-4�6!P)N)!�5)N�>�N2O!     
�6+/)B! �1+์�O-4P)N)!�5)N�>�)B) R''O62�>� O)NN/-O�R''O6 R''O6�+4O2�+� 
R''O6�+4O22-5" �-AP!O)NN/-O�R''O6 1>N-O��+1!>�2์&AQ!�6! �50!062�+์O-4
'>2>�2์*B�Q/)N 

+/)+6*/>�6'>2>�2์N�O6�O/*�5! 

0209104 '>2>�2์2 6/+5"/>0/�++)062�+์ 2             3(3-0-6) 
 Physics for Engineering 2  

 "B+&/>�6 : 0209103 '>2>�2์2 6/+5"/>0/�++) 1  

 �6+#+4*B��์Q�O���N6� N �6�'>2>�2์ 2!6)R''O6 ���1�N�62์ 
05�*์R''O6 �/6)�BR''O6 �+4O2R''O6O-4�/6)�O6!�6! /��+R''O6 
2!6)O)NN/-O�N!AP1��6��+4O2 ���1�O1)O#+์ �6+N/!?P*/! 6O-4�/6)
N/!?P*/! 6 2)�6+�1�O)��์N/--์ �6+112�>-N-��6�O)NN/-O�R''O6O-4
�+4O22-5" �-AP!O)NN/-O�R''O6 �6+O�+�21� �6+N-?Q*/N"! P'�1!O-4�-AP!
226+ 14�1) �50!062�+์ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++)062�+์ 1             1(0-3-0) 
 Physics Laboratory for Engineering 1  

 +6*/>�6�/"�CN : 0209103  '>2>�2์2 6/+5"/>0/�++) 1 

 �6+��-1��?P�+1"�-B)N!AQ1/6 0209103 '>2>�2์2 6/+5"/>0/�++) 
1 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1             1(0-3-0) 
 Physics Laboratory for Engineering 1  

 +6*/>�6�/"�CN : 0209103  '>2>�2์2 6/+5"/>0/�++) 1 

 �6+��-1��?P�+1"�-B)N!AQ1/6 0209103 '>2>�2์2 6/+5"/>0/�++) 
1 

+/)+6*/>�6'>2>�2์#�>"5�>�6+N�O6�O/*�5! 

0209194 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++)062�+์ 2             1(0-3-0) 
 Physics Laboratory for Engineering 2  

 +6*/>�6�/"�CN : 0209104  '>2>�2์2 6/+5"/>0/�++) 2 

 �6+��-1��?P�+1"�-B)N!AQ1/6 0209104 '>2>�2์2 6/+5"/>0/�++) 
2 

1000101 �+4"/!�6+$->��5Q!&AQ!�6!             1(0-3-0) 
 Basic Manufacturing Processes  

 +4""�6+$->� �6+N-A1��+4"/!�6+$->� N�+AP1��5�+�-P+��6!
O""�N6� N N�+AP1��-@� Q")?�O-4�6+�5"*@��>Q!�6! �6+�-@�P-/4 �6+� 6!/�
N/-6�?PQ�O Q!�6+�-@� #�>"5�>�6+�-@�P-/4�O/*N�+AP1��-@� ++)�6 O-426 >��6+
Q�O�6!N�+AP1��-@��?N1O!�? �!>�O-42)"5�>�1�P-/4O$N! �+4"/!�6+$->��>Q!�6!
P-/4O$N!�O/*N�+AP1��5�+�-Q!P+��6!1B�26/�++) N�+AP1��5�+�-�?N1O!�?2 6/+5"
�6!P-/4O$N! �6+N�?*!O$N!�-?P �6+*@�P-/4O$N! #�>"5�>�6+P-/4O$N! 
/-5��6+N�AP1)P-/4 N�+AP1�)A1O-41B#�+�์�6+N�AP1) �/6)#-1�(5*Q!�6!N�AP1) 
�+4"/!�6+N�AP1)P-/4O""�N6� N �N6N�AP1) O!/N�AP1)O-4�6+�+/�21" 
#�>"5�>�6+N�AP1)�O/*�P6�11��?14N��>-?! O-4�6+N�AP1)16+์� 

1000010 �+4"/!�6+$->��5Q!&AQ!�6!             1(0-3-0) 
 Basic Manufacturing Processes  

 +4""�6+$->� �6+N-A1��+4"/!�6+$->� N�+AP1��5�+�-P+��6!
O""�N6� N N�+AP1��-@� Q")?�O-4�6+�5"*@��>Q!�6! �6+�-@�P-/4 �6+� 6!/�
N/-6�?PQ�O Q!�6+�-@� #�>"5�>�6+�-@�P-/4�O/*N�+AP1��-@� ++)�6 O-426 >��6+
Q�O�6!N�+AP1��-@��?N1O!�? �!>�O-42)"5�>�1�P-/4O$N! �+4"/!�6+$->��>Q!�6!
P-/4O$N!�O/*N�+AP1��5�+�-Q!P+��6!1B�26/�++) N�+AP1��5�+�-�?N1O!�?2 6/+5"
�6!P-/4O$N! �6+N�?*!O$N!�-?P �6+*@�P-/4O$N! #�>"5�>�6+P-/4O$N! 
/-5��6+N�AP1)P-/4 N�+AP1�)A1O-41B#�+�์�6+N�AP1) �/6)#-1�(5*Q!�6!N�AP1) 
�+4"/!�6+N�AP1)P-/4O""�N6� N �N6N�AP1) O!/N�AP1)O-4�6+�+/�21" 
#�>"5�>�6+N�AP1)�O/*�P6�11��?14N��>-?! O-4�6+N�AP1)16+์� 

#+5"+/52/>�6 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000111 N�?*!O""/>0/�++)             3(2-3-4) 
 Engineering Drawing  

 �/6)2 6�5��1��6+N�?*!O"" N�+AP1�)A11B#�+�์O-4/> ?Q�O �6+
N�?*!�5/N-�O-4�5/15�1+ N+�6��>�#+4*B��์ (6&�6*11P �+6''>� �6+N�?*!
(6&26))>�>O-4(6&11P �+6''>� �6+� 6/!��!6�O-4+4*4N$AP1 �6+N�?*!
(6&�5� �6+N�?*!(6&�N/*O-4�6+&5�!6 �6+N�?*!(6&2N�O� �6+N�?*!(6&
+6*-4N1?*�O-4(6&�6+#+4�1" &AQ!�6!�6+N�?*!O""�O/*�1)&>/N�1+์ O-4
#�>"5�>�6+�?PN�?P*/�O1� 

1000011 N�?*!O""/>0/�++)             3(2-3-4) 
 Engineering Drawing  

 �/6)2 6�5��1��6+N�?*!O"" N�+AP1�)A11B#�+�์O-4/> ?Q�O �6+
N�?*!�5/N-�O-4�5/15�1+ N+�6��>�#+4*B��์ (6&�6*11P �+6''>� �6+N�?*!
(6&26))>�>O-4(6&11P �+6''>� �6+� 6/!��!6�O-4+4*4N$AP1 �6+N�?*!
(6&�5� �6+N�?*!(6&�N/*O-4�6+&5�!6 �6+N�?*!(6&2N�O� �6+N�?*!(6&
+6*-4N1?*�O-4(6&�6+#+4�1" &AQ!�6!�6+N�?*!O""�O/*�1)&>/N�1+์ O-4
#�>"5�>�6+�?PN�?P*/�O1� 

#+5"+/52/>�6 

1000211 /52�B/>0/�++)             3(3-0-6) 
 Engineering Materials  

 �/6)25)&5! ์+4//N6�P�+�2+O6� 2)"5�> �+4"/!�6+$->� O-4�6+
#+4*B��์Q�O�6!�1�/52�B/>0/�++)/-5� P-/4 &1->N)1+์ N�+6)>�2์ O-4/52�B$2) 
O$!(6&2)�B-N'2O-4�6+! 6R#Q�O#+4P*�!์ 2)"5�>N�>��- �6+�5��+N1! O-4
�6+N2AP1)2(6&�1�/52�B 2)"5�>O-4�6+Q�O�6!�1�/52�B1>N-O��+1!>�2์ 

1000211 /52�B/>0/�++)             3(3-0-6) 
 Engineering Materials  

 �/6)25)&5! ์+4//N6�P�+�2+O6� 2)"5�> �+4"/!�6+$->� O-4�6+
#+4*B��์Q�O�6!�1�/52�B/>0/�++)/-5� P-/4 &1->N)1+์ N�+6)>�2์ O-4/52�B$2) 
O$!(6&2)�B-N'2O-4�6+! 6R#Q�O#+4P*�!์ 2)"5�>N�>��- �6+�5��+N1! O-4
�6+N2AP1)2(6&�1�/52�B 2)"5�>O-4�6+Q�O�6!�1�/52�B1>N-O��+1!>�2 ์

��N�>) 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000212 �6+N�?*!P#+O�+)ค1)&>/N�1+์2 6/+5"                   3(2-2-5) 
 �6!/>0/�++)062�+์ 
 Computer Programming for Engineering  

 O!/�>�O-41��์#+4�1"�1��1)&>/N�1+์  �6+� 6�6!+N/)�5!�1�
26+์�O/+์O-4�1'�์O/+์  O!/�>��1��6+#+4)/-$-�O1)C-1>N-O��+1!>�2์ 
O!/�>��6+P#+O�+)N�>�N/�B�6+�์ O!/�>��6+P#+O�+)�O/*(616+4�5"2C�  
+4N"?*"/> ?�6+11�O""O-4&5�!6P#+O�+) �!>��1��O1)C- �O1)C-O""16+์N+*์
O-4P�+�2+O6��O1)C- �5/� 6N!>!�6+O-4!>&�!์  #+4P*�� 625P�O-4#+4P*�� 625P�
N�>�#+4�1"  �6+� 6�6!�6)- 6�5" �6+� 6�6!O""�6�N-A1�O-4O""/!�Q 6  
P#+O�+)*N1*O-4�+4"/!�6+2N��N6&6+6)>N�1+์ �1"N���6+Q�O�6!�1��5/O#+
O-4P#+O�+)*N1* #�>"5�>�6+�?PN�?P*/�O1� 

1001111 �6+N�?*!P#+O�+)ค1)&>/N�1+์2 6/+5"�6!/>0/�++)   3(2-3-4)  
 Computer Programming for Engineering 

 O!/�>�O-42N/!#+4�1"�1��1)&>/N�1+์ �6+#�>25)&5! ์+4//N6�
26+์�O/+์O-4�1'�์O/+์ /> ?�6+11�O""O-4&5�!6P#+O�+) O!/�>��6+N�?*!
P#+O�+)(616+4�5"2C� O!/�>��6+N�?*!P#+O�+)+1�+5"N/�B�6+�์ #+4N(�
�O1)C- �5/O#+ 16+์N+*์O-4P�+�2+O6��O1)C- �6+� 6N!>!�6+O-4!>&�!์ #+4P*�
� 625P� �6+�/"�B)- 6�5" �6+� 6�Q 6 P#+O�+)*N1*/+A1'ั��์�5!O-4�+4"/!�6+
2N�$N6!&6+6)>N�1+์ �1"N���1��5/O#+O-4P#+O�+)*N1* �6+&5�!6O1#&->N�
�5!2 6/+5"�+/�21" �6+/>N�+64/์�O1)C- O-4�6+�/"�B)�O/*1>!N�1+์N!O��1�
2++&2>P� �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N�?*!P#+O�+)
#+4*B��์ 

#+5"+/52/>�6 
#+5"�AP1(61615��,1 

#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1000221 /-5��-062�+์/>0/�++)             3(3-0-6) 
 Principle of Engineering Mechanics  

 O!/�>�O-4/-5��6+&AQ!�6!�1�2�>�*062�+์ 2�>�*062�+์�1�R/- 
+4""O+�21�)>�>O-426))>�> �6++/)O-4�6+O*�O+� 2(6&2)�B- P)N)!�์ 
O+��CN�/"O-4+4""O+�2))C- O+�N2?*��6! 0C!*์�N/� N�!�+1*�์ �/6)N�AP1*
�1�&AQ!�?P �-!062�+์�1�1!B(6�O-4/5��BN�+O� �-!&-062�+์�1�1!B(6�O-4
/5��BN�+O� ���6+N�-AP1!�?P�O1�?P 2 �1�!>/�5!  O+� )/-O-4�/6)N+N� �6!O-4
&-5��6! 1>)&5-2์O-4P)N)!�5) 

1000012 �-062�+์/>0/�++)             3(3-0-6) 
 Engineering Mechanics  

 O!/�>�O-4/-5��6+&AQ!�6!�1�2�>�*062�+์ 2�>�*062�+์�1�R/- 
+4""O+�21�)>�>O-426))>�> �6++/)O-4�6+O*�O+� 2(6&2)�B- P)N)!�์ 
O+��CN�/"O-4+4""O+�2))C- O+�N2?*��6! 0C!*์�N/� N�!�+1*�์ �/6)N�AP1*
�1�&AQ!�?P �-!062�+์�1�1!B(6�O-4/5��BN�+O� �-!&-062�+์�1�1!B(6�O-4
/5��BN�+O� ���6+N�-AP1!�?P�O1�?P 2 �1�!>/�5!  O+� )/-O-4�/6)N+N� �6!O-4
&-5��6! 1>)&5-2์O-4P)N)!�5) 

#+5"+/52/>�6 
N#-?P*!�AP1(616R�*O-4(61615��,1 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000222 1B�/&-062�+์O-4�-062�+์�1�R/-             3(3-0-6) 
 Thermodynamics and Mechanics of Fluids   

 "B+&/>�6 : 0209104  '>2>�2์2 6/+5"/>0/�++) 1 

 )P!�50!์N"AQ1��O! )>�>O-4/!N/* 2)"5�>�1��1�R/- �/6)�5!O-4
�6+/5� �6+�+��5/�1�/5��B-1* )P!�50!์�1��1�R/-2))B�>O-4�1�R/-�+>� 
�6+R/-O""+6"N+?*"O-4#ัP!#N/! �6+R/-O""�/6)/!6O!N!���?PO-4R)N���?P  
2)�6+�N1N!AP1� 2)�6+P)N)!�5) 2)�6+&-5��6! O-42)�6+N"1+์!C--?�5"�6+
#+4*B��์�5"N�+AP1��5�+�-�1�R/- �6+R/-Q!�N1 O+�N2?*��6!O-4�/6)�5!-�
Q!�N1 �6+/>N�+64/์/��+�N11*N6��N6* �6+/5�15�+6�6+R/- ���O1�?P/!@P�O-4
21��1�1B�/&-062�+์  'ั��์�5P!�N6� N N�>�1B�/&-062�+์O-4�6+#+4*B��์  
�6!O-4�/6)+O1! 2)"5�>�1�26+"+>2B� >N �6+/6�N62)"5�>�6�1B�/&-062�+์
�1�26+�N6� N �6��+6' �6+6� O-42)�6+2�6!4 -5�1�4�6+R/-�1��1�
R/-Q!�N1O-4�6+R/-$N6!/5/�?��!>��N6� N /5��5�+�6+์P!�์ 

1000222 1B�/&-062�+์O-4�-062�+์�1�R/-             3(3-0-6) 
 Thermodynamics and Mechanics of Fluids   

 "B+&/>�6 : 0209104  '>2>�2์2 6/+5"/>0/�++) 1 

 )P!�50!์N"AQ1��O! )>�>O-4/!N/* 2)"5�>�1��1�R/- �/6)�5!O-4
�6+/5� �6+�+��5/�1�/5��B-1* )P!�50!์�1��1�R/-2))B�>O-4�1�R/-�+>� 
�6+R/-O""+6"N+?*"O-4#ัP!#N/! �6+R/-O""�/6)/!6O!N!���?PO-4R)N���?P  
2)�6+�N1N!AP1� 2)�6+P)N)!�5) 2)�6+&-5��6! O-42)�6+N"1+์!C--?�5"�6+
#+4*B��์�5"N�+AP1��5�+�-�1�R/- �6+R/-Q!�N1 O+�N2?*��6!O-4�/6)�5!-�
Q!�N1 �6+/>N�+64/์/��+�N11*N6��N6* �6+/5�15�+6�6+R/- ���O1�?P/!@P�O-4
21��1�1B�/&-062�+์ 'ั��์�5P!�N6� N  N�>�1B�/&-062�+์O-4�6+#+4*B��์  
�6!O-4�/6)+O1!  2)"5�>�1�26+"+>2B� >N  �6+/6�N62)"5�>�6�1B�/&-062�+์
�1�26+�N6� N �6��+6' �6+6� O-42)�6+2�6!4 -5�1�4�6+R/-�1��1�
R/-Q!�N1O-4�6+R/-$N6!/5/�?��!>��N6� N /5��5�+�6+์P!�์ 

��N�>) 

1000223 �-062�+์/52�B             3(3-0-6) 
 Mechanics of Materials  

 "B+&/>�6 : 1000221  /-5��-062�+์/>0/�++) 

 O!4! 6�-062�+์�1�/52�B�?P N#-?P*!+C#R�O  O+�O-4�/6)N�O! 
�/6)N�+?*�  �/6)25)&5! ์�1��/6)N�O!�/6)N�+?*� �6+/>N�+64/์�/6)N�O!Q!
�6!�!>��N6� N �/6)N�O!N�A1! O+�N�A1!O-4R�14O�+)�1�P)N)!�์�5� �6+
P�N��5/�1��6! �6+">��5/ O!4! 6P�+�2+O6��?PR)N26)6+�/>N�+64/์�O/*
2�>�*062�+์  �6+P�N��5/�1�N26 /��-))1+์O-4�/6)N�O!+/) N���์�/6)
N2?*/6* 

*�N->� *�N->�+6*/>�6 N&AP1Q/O21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

R)N)? 1001141 N)คค6�+1!>�2์N"AQ1��O!             1(1-0-2) 
 Fundamentals of Mechatronics 

 #+5��6O-4O!/�>��?PN�?P*/�O1�Q!N)��6�+1!>�2์ (6&+/)�1�   

N)��6�+1!>�2์ +4""�6+$->� +4""�/"�B)O""#O1!�-5" +4""�/"�B)
�6)- 6�5" �6+11�O""O-4#+4�1"N�O6N#O!+4"" �6+�5�- 6�5"�/6)2 6�5� 
�6+O�O#ั�/6�1�/�O-4�6+N&>P)#+42>� >(6& P��*์Q!�6!1B�26/�++)N&AP1Q/O
!>2>�N+?*!+CO/> ?�6+O�O#ั�/6 

N&>P)+6*/>�6N&AP1Q/O21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์

1000311 N0+1�062�+์/>0/�++)             3(3-0-6) 
 Engineering Economics  

 /-5��6+&AQ!�6!�6�N0+1�062�+์ O!/�/6)�>�N�?P*/�5"�O!�B! �N6
�1�N�>!�?PN#-?P*!O#-�R#�6)�6-N/-6 �6+/>N�+64/์�B��BO)�B! �6+��O�!
�+5&*์2>! �N6N2AP1)+6�6 �6+#+4N)>!�N6O-4�6+N-A1��6�N-A1�Q!�6+�5�2>!Q� 
)C-�N6#ั��B"5! 15�+6$-�1"O�!(6*Q!O-415�+6$-�1"O�!(6*!1� �6+
�5�2>!Q�(6*Q�O�/6)N2?P*�O-4�/6)R)NO!N!1! 

1000311 N0+1�062�+์/>0/�++)             3(3-0-6) 
 Engineering Economics  

 /-5��6+&AQ!�6!�6�N0+1�062�+์ O!/�/6)�>�N�?P*/�5"�O!�B! �N6
�1�N�>!�?PN#-?P*!O#-�R#�6)�6-N/-6 �6+/>N�+64/์�B��BO)�B! �6+��O�!
�+5&*์2>! �N6N2AP1)+6�6 �6+#+4N)>!P�+��6+N�?P*/ �6+N#+?*"N�?*"O-4N-A1�
�6�N-A1� )C-�N6#ั��B"5! �6+/>N�+64/์15�+62N/!$-�1"O�!�N1�O!�B! 15�+6
$-�1"O�!(6*Q! 15�+6$-�1"O�!(6*!1� �6+�5�2>!Q�(6*Q�O�/6)N2?P*�
O-4�/6)R)NO!N!1! 

#+5"+/52/>�6 *O6*+6*/>�6R#1*CNQ!/>�6N-A1� 

N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000361 �6+/>�5*O-4&5�!6�O6!/>0/�++)062�+์             2(1-3-2) 
 Research and Development in Engineering  

 �/6)/)6* /5��B#+42��์O-4�+4"/!�6+/>�5*O-4&5�!6 �6+
�"�/!/++��++)�?P N�?P * /�O 1� +4N"?*"/> ?�6+/>�5 *O-4&5�!6�O 6!
/>0/�++)062�+์ /> ?�6+�6�2�>�>  �6+/>N�+64/์O-4O#-$- �6+! 6N2!1
$-�6!/>�5*O-4&5�!6  �6+N�?*!P�+��6+O-4�6+N�?*!+6*�6!  �++*6"++�
Q!�6!/>�5*O-4&5�!6�O6!/>0/�++)062�+์ %@�#�>"5�>�6+/>�5*O-4&5�!6�O6!
/>0/�++)062�+์ 

1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++)           2(1-2-3) 
 N)คค6�+1!>�2์ 

 Research Development and Innovation in  

 Mechatronics Engineering 

 "B+&/>�6 : 1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 

             :1001211 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6! 

                                        />0/�++) 

            : 1001321 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 
 �/"�CN : 1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

 �/6)/)6* /5��B#+42��์ O-4�+4"/!�6+/>�5*O-4&5�!6 �6+
�"�/!/++��++)�?PN�?P*/�O1� +4N"?*"/> ?�6+/>�5* &5�!6 O-4!/5��++)�O6!
/>0/�++)062�+์ /> ?�6+�6�2�>�> �6+/>N�+64/์O-4O#-$- �6+! 6N2!1
$-�6!/>�5*&5�!6O-4!/5��++) �6+N�?*!P�+��6+O-4�6+N�?*!+6*�6! 
�++*6"++�Q!�6!/>�5*O-4&5�!6�O6!/>0/�++)062�+์ %@��6+#�>"5�>�6+/>�5*
O-4&5�!6�O6!/>0/�++)062�+์ O-4#�>"5�>�6+�?PN�?P*/�O1� 

#+5"+/52/>�6 
#+5"�AP1/>�6(616R�*O-4(61615��,1 

#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000461 ค/6)+CON"AQ1��O!N�?P*/�5"�6+#+4�1"�6+ B+�>�           3(2-3-4) 
 Introduction to Business Operation  

 -5�1�4&AQ!�6!�1� B+�>�#+4N(��N6� N �6+N#O!$CO#+4�1"�6+
Q/)N  �6+#+4N)>!05�*(6&Q!�6+N#O!$CO#+4�1"�6+ �6+#+4N)>!P1�62�6�
 B+�>� �6+/>N�+64/์�/6)N#O!R#R�O�1�P�+��6+ O$! B+�>�O-4�6+�5�� 6O$!
 B+�>� �6+/>N�+64/์2�6!�6+�์N#O6/)6* �6+2 6+/�O-4�6+/>�5*�-6� �-*B� ์
�6+�-6�2 6/+5" B+�>�Q/)N �6+&*6�+�์�/6)�O1��6+�6��6+�-6� N��!>�
�6+�6* �6+/6�O$!�6+�-6� �6+"+>/6+�6+$->� �6+/6�O$!�6+$->�/
"+>�6+ �6+/6�O$!�6+"+>/6+1��์�+O-4�+5&*6�+)!B1*์ +4"""5��?
$CO#+4�1"�6+ />N�+64/์�"�6+N�>! �6+�5�� 6O$!�6+N�>! �6+/>N�+64/์�/6)
N2?P*�O-4�/6)R/Q!�6+#+4�1"�6+ B+�>�  �6+�5��6+�+5&*์2>!�6�#ั��6Q!
�6+#+4�1"�6+ B+�>�  O/-N�N�>!�B! +4""(61?16�+O-4��/)6*�?PN�?P*/�O1� 
N�+A1�N6* B+�>�  �6+"+>�6+�1�(6�+5�N&AP1$CO#+4�1"�6+  �+>* ++)Q!�6+
#+4�1" B+�>� O-4%@�#�>"5�>N�?P*/�5"�6+#+4�1" B+�>� 

1001451 &AQ!�6!�6+N#็!$CO#+4�1"�6+2 6/+5"             3(2-3-4) 
 />0/�++)N)คค6�+1!>�2์  
 Foundations to Business Operation for Mechatronics 

 Engineering 

 -5�1�4&AQ!�6!�1� B+�>�#+4N(��N6� N �6+N#O!$CO#+4�1"�6+
Q/)N �6+#+4N)>!05�*(6&Q!�6+N#O!$CO#+4�1"�6+ �6+#+4N)>!P1�62�6�
 B+�>� �6+/>N�+64/์�/6)N#O!R#R�O�1�P�+��6+ O$! B+�>�O-4�6+�5�� 6O$!
 B+�>� �6+/>N�+64/์2�6!�6+�์N#O6/)6* �6+2 6+/�O-4�6+/>�5*�-6� �-*B� ์
�6+�-6�2 6/+5" B+�>�Q/)N �6+&*6�+�์�/6)�O1��6+�6��6+�-6� �6+
/6�O$!�6+�-6� �6+"+>/6+�6+$->� �6+/6�O$!�6+$->�/"+>�6+ �6+
/6�O$!�6+"+>/6+1��์�+O-4�+5&*6�+)!B1*์ +4"""5��?$CO#+4�1"�6+ �6+
/>N�+64/์�"�6+N�>! �6+�5�� 6O$!�6+N�>! �6+/>N�+64/์�/6)N2?P*�O-4�/6)R/
Q!�6+#+4�1"�6+ B+�>� �6+�5��6+�+5&*์2>!�6�#ั��6Q!�6+#+4�1"�6+
 B+�>� O/-N�N�>!�B! +4""(61?16�+O-4��/)6*�?PN�?P*/�O1� N�+A1�N6* B+�>� 
�6+"+>�6+�1�(6�+5�N&AP1$CO#+4�1"�6+ �+>* ++)Q!�6+#+4�1" B+�>� �6+%@�
#�>"5�>N�?P*/�5"�6+#+4�1" B+�>� 

#+5"+/52/>�6 
#+5"�AP1/>�6(616R�*O-4(61615��,1 N&AP1Q/O
21��-O1��5"26�6/>�6/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000462 �6+ค/"คB)คB�(6&             3(3-0-6) 
 Quality Control  

 2�>�>�?PQ�OQ!�6!�/"�B)�B�(6& O$!(C)>�/"�B)2 6/+5"�O1)C-$5!
O#+ O$!(C)>�/"�B)N�>�-5�1�4 O$!(C)>�/"�B)�+4"/!�6+$->��!>�1AP! N 
O$!�6+�5�2>P��5/1*N6� N2O!P�O�P1�?  O$!�6+�5�2>P��5/1*N6�N�>�N�?P*/ O$!�6+�5�
2>P��5/1*N6�N�>�N�?P*/O"")?�6+�+1� O$!�6+�5�2>P��5/1*N6�N�>��CN O$!�6+�5�2>P�
�5/1*N6�N�>��CNO"")?�6+�+1� O$!�6+�5�2>P��5/1*N6�O""�N1N!AP1� O$!�6+�5�
2>P��5/1*N6�N�>��O1! O$!�6+�5�2>P��5/1*N6�  MIL-STD-105E O$!�6+�5�2>P�
�5/1*N6�2 6/+5"�O1)C-$5!O#+ �O!�B!�B�(6& �,1�?�/6)!N6N�AP1�A1 �6+"+>/6+
�B�(6&�5P/�5Q�1��์�+ +4"""+>/6+�B�(6& ISO 9000 : 2008 +6�/5-�B�(6&
O/N��6�> 

1000462 �6+ค/"คB)คB�(6&              3(3-0-6)  
 Quality Control   

 2�>�>�?PQ�OQ!�6!�/"�B)�B�(6& O$!(C)>�/"�B)2 6/+5"�O1)C-$5!
O#+ O$!(C)>�/"�B)N�>�-5�1�4 O$!(C)>�/"�B)�+4"/!�6+$->��!>�1AP! N 
O$!�6+�5�2>P��5/1*N6� N2O!P�O�P1�? O$!�6+�5�2>P��5/1*N6�N�>�N�?P*/ O$!�6+�5�
2>P��5/1*N6�N�>�N�?P*/O"")?�6+�+1� O$!�6+�5�2>P��5/1*N6�N�>��CN O$!�6+�5�2>P�
�5/1*N6�N�>��CNO"")?�6+�+1� O$!�6+�5�2>P��5/1*N6�O""�N1N!AP1� O$!�6+�5�
2>P��5/1*N6�N�>��O1! O$!�6+�5�2>P��5/1*N6�  MIL-STD-105E O$!�6+�5�2>P�
�5/1*N6�2 6/+5"�O1)C-$5!O#+ �O!�B!�B�(6& �,1�?�/6)!N6N�AP1�A1 �6+"+>/6+
�B�(6&�5P/�5Q�1��์�+ +4"""+>/6+�B�(6& ISO 9000 : 2008 +6�/5-�B�(6&
O/N��6�> 

#+5"+6*/>�6N&AP1Q/O21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์

1000463 �6+�5��6+�6+$->�O-4�6+� 6N!>!�6!             3(3-0-6) 
 Production and Operations Management  

 +4""�6+� 6N!>!�6! #+4�1"�O/* �6+�5��6+� 6N!>!�6! �-*B� ์
�6+� 6N!>!�6! �6+&*6�+�์  �6+N-A1�� 6N-�?P�5Q�  �6+/6�$5�P+��6! �6+0@�16
�6+� 6�6! �6+"+>/6+P�+��6+ �6+/6�O$!� 6-5�$->� �6+/6�O$!+/) �6+
/6�O$!�/6)�O1��6+/52�B �6+�5��6+&52�B���-5� �6+�5��6+/N/�P�N1B#�6!  
�6+"+>/6++4""�B�(6& O-4�6+�/"�B)�B�(6& 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1000464 2�>�>2 6/+5"/>0/�++)062�+์             3(3-0-6) 
 Statistics for Engineering    

 /> ?�6+�6�2�>�> -5�1�42)"5�>�1��O1)C-O-4�6+/>N�+64/์ �/6)
!N6�4N#O! �5/O#+2BN) �6+O��O���/6)!N6�4N#O!O""�N/� �6+O��O���/6)
!N6�4N#O!O""�N1N!AP1� �6+O��O���1�2>P��5/1*N6� �,1�?�6+#+4)6��N6 �6+
��21"2))�>�6! �6+/>N�+64/์�/6)O#+#+/! �6+/>N�+64/์�6+���1*N�>�
N2O!�+�  2/25)&5! ์ 

1000452 2�>�>2 6/+5"/>0/�++)             3(3-0-6)  
 Statistics for Engineering   

 /> ?�6+�6�2�>�> -5�1�42)"5�>�1��O1)C-O-4�6+/>N�+64/์ �/6)
!N6�4N#O! �5/O#+2BN) �6+O��O���/6)!N6�4N#O!O""�N/� �6+O��O���/6)
!N6�4N#O!O""�N1N!AP1� �6+O��O���1�2>P��5/1*N6� �,1�?�6+#+4)6��N6 �6+
��21"2))�>�6! �6+/>N�+64/์�/6)O#+#+/! �6+/>N�+64/์�6+���1*N�>�
N2O!�+� 2/25)&5! ์ 

#+5"+/52/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001231 /��+R''O6             3(3-0-6) 
 Electric Circuits  

 "B+&/>�6 : 0209104  '>2>�2์2 6/+5"/>0/�++) 2 

 25��6�O-4�5/O""/��+ �5/#+4�1"/��+-5)&์ �>0�6�1O6�1>� ��
�1�P1/์)O-4���1�N�1+์�1''N �/6)N#O!N�>�N2O!O-4�6+�O1!�5" /��+2))C-
O-4�,1�?&AQ!�6!Q!�6+/>N�+64/์ /��+�C15- �6+/>N�+64/์O""P/!� O-4O""
N)O� /��+15!�5"/!@P�O-415!�5"21� $-�1"2!1� ++)�6�>O-4$-�1"2!1�
�6)O/-N��N6* (6/4�5P/�+CN O-42�6!41*CN�5/ $-�1"2!1� ++)�6�>O""�N6� N 
�1�/��+15!�5"21� �6+/>N�+64/์N�>�R�!C�1*�์Q!2�6!41*CN�5/  25��6�O""
R�!C�1*�์  �N6N�-?P*O-4�N6#+42>� >$-  N'N�1+์R�14O�+) 1>)&?O�!�์O-4O1�
)>�O�!�์  /��+� 6-5�R''O6�+4O22-5" �6+#+5"#+B��5/#+4�1"� 6-5� +4""
R''O626)N'2 �5/N/!?P*/! 6�CN�/"O-4/)O1O#-� 

1001221 /��+R''O6             3(3-0-6) 
 Electric Circuits  

 "B+&/>�6 : 0209104  '>2>�2์2 6/+5"/>0/�++) 1 

 25��6�O-4�5/O""/��+ 1��์#+4�1"/��+ ���1�P1/์)O-4��
�1�N�1+์�1''N �6+/>N�+64/์O""P/!�O-4O""N)O� �/6)N#O!N�>�N2O!O-4
/-5��6+�O1!�5" /��+2))C-O-4�,1�?/��+ 1��์#+4�1"242)&-5��6! /��+
15!�5"/!@P�O-415!�5"21� $-�1"2!1� ++)�6�>O-4$-�1"2!1��6)
O/-N��N6* (6/4�5P/�+CN O-42�6!41*CN�5/ �6+/>N�+64/์/��+R''O6�+4O22-5"Q!
2�6!41*CN�5/ �N6N�-?P*O-4�N6#+42>� >$- N'N�1+์R�14O�+) 1>)&?O�!�์O-4
O1�)>�O�!�์ �6+/>N�+64/์� 6-5�Q!/��+R''O6�+4O22-5" �6+#+5"#+B��5/
#+4�1"� 6-5� /��+26)N'2 �5/N/!?P*/! 6�CN�/"O-4/)O1O#-� 

#+5"+/52/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

R)N)? 1001201 #�>"5�>�6+/��+R''O6             1(0-3-0)  
 Electric Circuits Laboratory  

 �/"�CN : 1001221 /��+R''O6 
 �6+��-1�&AQ!�6!�6�/>0/�++)R''O6Q!/5/�O1�?PN�?P*/�O1��5"
/��+R''O6 

N&>P)+6*/>�6Q!�-BN)+6*/>�6&AQ!�6!�6��O6!
/>0/�++) N&AP1Q/O!>2>�N2+>)2+O6��/6)N�O)O�O�
�6�/>�6�6+ 

1001232 2!6)O)NN/-O�R''O6             3(3-0-6) 
 Electromagnetic Fields 

 "B+&/>�6 : 0209104  '>2>�2์2 6/+5"/>0/�++) 2 

 2!6)R''O62�>� �5/! 6O-4R�1>N-O��+>� �/6)�BR''O6 �6+&6O-4
�6+! 6�+4O2 �/6)�O6!�6! 2!6)O)NN/-O�2�>� /52�BO)NN/-O� �/6)N/!?P*/! 6 
2!6)O)NN/-O�R''O6�?PO#+�6)N/-6 2)�6+�1�O)��์N/--์ 

1001222 2!6)O)NN/-O�R''O6             3(3-0-6)  
 Electromagnetic Fields  

 "B+&/>�6 : 0209103  '>2>�2์2 6/+5"/>0/�++) 1 

            : 0202105 ��>�062�+์2 6/+5"/>0/�++) 2 

 2!6)R''O62�>�*์ �5/! 6O-4R�1>N-O��+>� �/6)�BR''O6 �6+&6O-4
�6+! 6�+4O2 �/6)�O6!�6! 2!6)O)NN/-O�2�>�*์ /52�BO)NN/-O� �/6)
N/!?P*/! 6 2!6)O)NN/-O�R''O6�?PO#+�6)N/-6 2)�6+�1�O)O�N/-�์ �6+O!4! 6
�-AP!+4!6" 

#+5"+/52/>�6  
N&>P)"B+&/>�6 N&AP1Q/O21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2์O-4O$!�6+0@�16 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001233 Nค+AP1�)A1/5��6�R''O6O-4�6+/5�             3(3-0-6) 
 Electrical Instruments and Measurements  

 "B+&/>�6 : 1001231 /��+R''O6 
 /!N/*�6+/5�O-4N�+AP1�)A1/5� )6�+�6!�6+O"N�#+4N(�O-4
�B�2)"5�>�1�N�+AP1�)A1/5� �6+/>N�+64/์$-�6+/5� �6+/5�O+��5!R''O6 
�+4O2R''O6 AC O-4 DC �5Q�O""1!6-1�O-4�>�>�5- �6+/5�� 6-5�R''O6 �5/
#+4�1"� 6-5� O-4&-5��6! �6+/5��N6�/6)�O6!�6! �/6)N/!?P*/! 6O-4�/6)
N�O"#+4�B �6+/5��/6)�?PO-4�N/�N/-6 25��6�+"�/! �+6!2�>/N�1+์ �6+
21"N�?*" 

1001224 Nค+AP1�)A1/5��6�R''O6O-4�6+/5�             3(3-0-6)  
 Electrical Instruments and Measurements  

 "B+&/>�6 : 1001221 /��+R''O6 
 /!N/*�6+/5�O-4)6�+�6!�6+/5��6�R''O6 �6+O"N�#+4N(�O-4
�B�2)"5�>�1�N�+AP1�)A1/5� �/6)#-1�(5*O-4�/6)O)N!* 6 �6+/>N�+64/์$-
�6+/5� �6+/5�O+��5!R''O6O-4�+4O2R''O6O""�+4O2�+�O-4�+4O22-5"
�O/*N�+AP1�)A1/5�O""1!6-1�O-4�>�>�5- �6+/5�� 6-5�R''O6 �5/#+4�1"� 6-5� 
O-4&-5��6!R''O6 �6+/5��N6�/6)�O6!�6!R''O6 �/6)N/!?P*/! 6R''O6O-4
�/6)�BR''O6 �6+/5��/6)�?P �6"O-4�N/�N/-6 �6+/5��6�O)NN/-O� N��!>��6�
�>�>�5-2 6/+5"�6+/5� 25��6�+"�/! �5/O#+25��6� 15�+62N/!�1�25��6�
�N125��6�+"�/!�1��6+� 6"5� �6+N&>P)#+42>� >(6& �+6!2�>/N�1+์ �6+
21"N�?*")6�+�6! 

#+5"+/52/>�6 
#+5"� 61 >"6*+6*/>�6 N&AP1Q/O21��-O1��5"
26�6/>�6/>0/�++)N)��6�+1!>�2 ์

1001234 />0/�++)1>N-O��+1!>�2์             3(3-0-6) 
 Engineering Electronics 

 "B+&/>�6 : 1001231  /��+R''O6 
 1B#�+�์�@P��5/! 6 �+4O2R''O6 O+��5!R''O6 O-4�B�-5�1�4N�&64
�6��/6)�?P �6+/>N�+64/์O-411�O""/��+R�P1� �6+/>N�+64/์O-411�O""
/��+R"P&-6+์�+6!�>2N�1+์ )12�+6!�>2N�1+์ �?)12�+6!�>2N�1+์ O-4 ">
�)12�+6!�>2N�1+์ 11#O1)#NO-4�6+#+4*B��์Q�O�6! P)�C-O/-N��N6*R' 

1001223 />0/�++)1>N-O��+1!>�2์             3(3-0-6)  
 Engineering Electronics  

 "B+&/>�6 : 1001221 /��+R''O6 
 1B#�+�์�@P��5/! 6 �B�2)"5�>�+4O2R''O6-O+��5!R''O6O-4�/6)�?P 
�6+/>N�+64/์O-411�O""/��+R�P1� �6+/>N�+64/์O-411�O""/��+
R"P&-6+์�+6!�>2N�1+์ )12�+6!�>2N�1+์ �?)12�+6!�>2N�1+์ O-4 ">�)12
�+6!�>2N�1+์ 11#O1)#NO-4�6+#+4*B��์Q�O�6! P)�C-O/-N��N6*R' 

#+5"+/52/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

 

 

 

  



 

 

)ค1.2 TSU 220 

+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

R)N)? 1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4Nค+AP1�)A1/5��6�R''O6 1(0-3-0)  
 Electronics and Electrical Instruments Laboratory

 "B+&/>�6 : 1001221 /��+R''O6 
 �6+��-1�&AQ!�6!�6�/>0/�++)R''O6Q!/5/�O1�?PN�?P*/�O1��5" 
N�+AP1�)A1/5��6�R''O6 /��+O-41>N-O��+1!>�2์P�*#�>"5�>�6))6�+�6!O-4
�/6)#-1�(5*�6�R''O6 

N&>P)+6*/>�6Q!�-BN)+6*/>�6&AQ!�6!�6��O6!
/>0/�++) N&AP1Q/O!>2>�N2+>)2+O6��/6)N�O)O�O�
�6�/>�6�6+ 

1001301 #�>"5�>�6+/>0/�++)N)คค6�+1!>�2์ 1             1(0-3-0) 
 Mechatronics Engineering Laboratory 1  

 "B+&/>�6 : 1000222 1B�/&-062�+์O-4�-062�+์�1�R/- , 

1000223 �-062�+์/52�B O-4 1001231 /��+R''O6 

 #�>"5�>�6+&AQ!�6!N�?P*/�5" �/6)O�O�O+��1�/52�B �-062�+์�1�
R/- 1B�/&-062�+์ O-41>N-O��+1!>�2์ #+4�1"(6��,1�?�?PN�*N+?*!)6 P�*
)?N/-6#�>"5�>�6++/)�5!R)N!O1*�/N6 45 �5P/P)� 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์

1001302 #�>"5�>�6+/>0/�++)N)คค6�+1!>�2์ 2             1(0-3-0) 
 Mechatronics Engineering Laboratory 2  

 "B+&/>�6 : 1001351  N�!N�1+์O-4�+6!2�>/N�1+์ , 1001352  
+4""�/"�B)15�P!)5�> O-4 1001371 N�+AP1��5�+�-R''O6 
 #�>"5�>�6+N&>P)N�>)N�?P*/�5"+4""�/"�B) N�!N�1+์O-41B#�+�์
�/"�B)  /)O1O#-�R''O6 )1N�1+์R''O6 P�*)?N/-6#�>"5�>�6++/)�5!R)N!O1*
�/N6 45 �5P/P)� 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001303 25))!6             1(0-3-0) 
 Seminar  

 �/"�CN : 1000361 �6+/>�5*O-4&5�!6�O6!/>0/�++)062�+์   
 0@�16O-4! 6N2!1N+AP1��6�/>0/�++)N)��6�+1!>�2์ P�*�4)BN�N!O!
Q!N+AP1��1��6+&5�!6N��P!P-*?/>0/�++)N)��6�+1!>�2์O-4�6+! 6N2!1�O/*
N��P!P-*?26+2!N�0 

1001301 25))!6                                                       1(0-3-0) 
 Seminar

  

�/"�CN : 1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++) 

                       N)��6�+1!>�2์ 
0@�16O-4! 6N2!1N+AP1��6�/>0/�++)N)��6�+1!>�2์ P�*�4

)BN�N!O!Q!N+AP1��1��6+&5�!6N��P!P-*?/>0/�++)N)��6�+1!>�2์O-4�6+
! 6N2!1�O/*N��P!P-*?26+2!N�0 

#+5"+/52/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001304 �6+%@��6!           6(0-18-0) 
 Practical Training 

 "B+&/>�6 : 1001303 25))!6  
                            1000361 �6+/>�5*O-4&5�!6�O6!/>0/�++)062�+์ 
 !>2>��4�O1�%@��6!Q!P+��6!1B�26/�++) /+A1/!N/*�6!�?P
�-O6*�-@��5!  N#O!N/-6R)N!O1*�/N6 8 25#�6/์  /+A1R)N!O1*�/N6 288 �5P/P)� �O1�
N�?*!+6*�6!N2!126�6/>�63 O-4)?+6*�6!$-�6+#�>"5�>�6!�6�$CO�/"�B)N#O!
�?P!N6&1Q� 

1001303 �6+%@��6!�6�/>0/�++)N)คค6�+1!>�2์             270 �5P/P)� 
 Practicum in Mechatronics Engineering 

 "B+&/>�6 : 1001301 25))!6 
           1001351 �6+/>�5* &5�!6 O-4!/5��++)�6� 
                        />0/�++)N)��6�+1!>�2์ 
�6+%@��6!Q!P+��6!1B�26/�++) /+A1/!N/*�6!�?P�-O6*�-@��5!

�?PR�O+5"1!B)5�>�62�6"5! N#O!N/-6R)N!O1*�/N6 8 25#�6/์ /+A1R)N!O1*�/N6 288 
�5P/P)� �6+N�?*!+6*�6!P�+��6+ 

#+5"+/52/>�6 
#+5"N#O!�5P/P)�O�!/!N/*�>� 

N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

 

1001305 �6+N�+?*)ค/6)&+O1)2/�>�0@�16             2(2-0-4) 
 Preparation Cooperative Education 

 "B+&/>�6 : 1000361  �6+/>�5*O-4&5�!6�O6!/>0/�++)062�+์  
 �/6)+CON"AQ1��O!N�?P*/�5"�+4"/!�6+2/�>�0@�16 /-5��6+N�?*!
��/)6*2)5�+�6! �6+N-A1�2�6!#+4�1"�6+ /-5��6+25)(61�์�6!16�?& 
/5�! ++)1��์�+ �6+&5�!6"B�->�(6& �++*6"++�/>�6�?& �B� ++)�+>* ++) 
��/)6*O+��6! �6+#+4�5!25��) �>��++) 5 2 +4"")6�+�6!�6+#+4�5!
�B�(6&O-4�/6)#-1�(5*Q!�6+� 6�6! �6+Q�O�6!(61615��,1N&AP1�6+
2AP126+ �6+N�?*!+6*�6! �6+! 6N2!1$-�6! �5�14�6+/6�O$! �5�14�6+
/>N�+64/์ �5�14�6+O�O#ั�/6N�&64/!O6O-4�6+�5�2>!Q� �/6)+CO�5P/R#N�?P*/�5"
N��P!P-*?26+2!N�0O-4��/)6*N��P!P-*?26+2!N�0 O-4�6+2A"�O!�O1)C- 

1001302 �6+N�+?*)ค/6)&+O1)2/�>�0@�16             2(2-0-4) 
 Preparation Cooperative Education 

 "B+&/>�6 : 1001351 �6+/>�5* &5�!6 O-4!/5��++)�6� 
                            />0/�++)N)��6�+1!>�2์ 
 �/6)+CON"AQ1��O!N�?P*/�5"�+4"/!�6+2/�>�0@�16 /-5��6+N�?*!
��/)6*2)5�+�6! �6+N-A1�2�6!#+4�1"�6+ /-5��6+25)(61�์�6!16�?& 
/5�! ++)1��์�+ �6+&5�!6"B�->�(6& �++*6"++�/>�6�?& �B� ++)�+>* ++) 
��/)6*O+��6! �6+#+4�5!25��) �>��++) 5 2 +4"")6�+�6!�6+#+4�5!
�B�(6&O-4�/6)#-1�(5*Q!�6+� 6�6! �6+Q�O�6!(61615��,1N&AP1�6+
2AP126+ �6+N�?*!+6*�6! �6+! 6N2!1$-�6! �5�14�6+/6�O$! �5�14�6+
/>N�+64/์ �5�14�6+O�O#ั�/6N�&64/!O6O-4�6+�5�2>!Q� �/6)+CO�5P/R#N�?P*/�5"
N��P!P-*?26+2!N�0O-4��/)6*N��P!P-*?26+2!N�0 O-4�6+2A"�O!�O1)C- 

#+5"+/52/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001321 � 6-5��1�R/-             3(2-3-4) 
 Fluid Power 

 "B+&/>�6 : 1000222  1B�/&-062�+์O-4�-062�+์�1�R/- 

 /-5��6+N"AQ1��O!�1�� 6-5��1�R/-  ��#62�6-  �6+R/-Q!�N1  
+4""�N1�N6*  +4""R2�+1->�O-41B#�+�์  R�OO�N #๊ั)  �5/� 6�6!  ->Q!O-4
1B#�+�์�/"�B)  /��+R2�+1->�&AQ!�6!O-4�6+#+4*B��์Q�O�6!  +4""!>/O)�>�
O-41B#�+�์  R�OO�N N�+AP1�15�16�60  �5/� 6�6!  ->Q!O-41B#�+�์�/"�B)  /��+
!>/O)�>�&AQ!�6!O-4�6+#+4*B��์Q�O�6!  O!4! 6+4""�/"�B)�O/*&?O1-�? �6+
11�O""/��+!>/N)�>�2์�O/*/> ?�6+์P!�์-/>��์ O-4#�>"5�>�6+�?PN�?P*/�O1� 

1001343 R2�+1->�O-4!>/N)�>�             3(2-3-4)  
 Pneumatic and Hydraulic  

 "B+&/>�6 : 1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 

 �/"�CN : 1001346 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
 �B�2)"5�>�1�P/-��1�+4""N)��6�+1!>�2์ �6+N-A1��5/�5"
N�-AP1!�?PN/)642)�5"P/-��?P)?1*CN !>/N)�>�O-4R2�+1->�R�+์'�5Q�O""N�>�N2O!
O-4O""/)B! )1N�1+์#+4N(��N6� N �6+#+4*B��์Q�O+4""R2�+1->�O-4!>/N)
�>�Q!1B�26/�++) �B�2)"5�>�1�!Q 6)5!R2�+1->�O-416�6015� �6+#+4*B��์
�-062�+์�1�R/-�5"�6+� 6�6!�1�1B#�+�์!>/N)�>� �5/�5"N�-AP1! +4""
�/"�B)�1�R/-O""/��+N#>�O-4/��+#>�  �6+11�O""/��+�++�O-4�5/
�/"�B)O""P#+O�+)R�O �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!
N&AP1Q/O!>2>�#+4*B��์Q�OR2�+1->�O-4!>/N)�>� 

#+5"+/52/>�6 
#+5"�AP1+6*/>�6(616R�*O-4(61615��,1 

#+5"� 61 >"6*+6*/>�6 
N&>P)+6*/>�6Q!�-BN)+6*/>�6"5��5" N&AP1Q/O
21��-O1��5"26�6/>�6/>0/�++)N)��6�+1!>�2 ์

1001322 �6+11�O""Nค+AP1��5�+�-             3(3-0-6) 
 Mechine Design  

 "B+&/>�6 : 1000223  �-062�+์/52�B O-4 1000111  N�?*!O""
/>0/�++) 

 /-5��6+11�O""N�+AP1��- 2)"5�>�1�/52�B �,1�?�6+/>"5�>�1�/52�B  
�6+/>"5�>�1�/52�BN/!?*/O-4/52�BN#+64(6*Q�OO+����?P  1>� >&-�1��B�+/)
�/6)N�O!O-4#+4*B��์Q!�6!11�O""  �/6)-O6O-4�6+/>"5�>(6*Q�O(6+4�/6)
-O6 �6+11�O""�>Q!2N/!N�+AP1��5�+�-1*N6��N6* R�OO�N  2#+>� �O1�N12-5�N�-?*/  
�O1�N1N�AP1)  N#O!�O! �6+11�O""�>Q!2N/!2N�� 6-5� R�OO�N N"+�O-4�-5��์  

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

26*&6! P�NO-42->� �-5"-C�#A! N&-6O-41B#�+�์�5"*@� N#O!�O! �6+/-N1-AP!
O-4�6+11�O""+1�-AP! �?-O-4#+4N�O! P�+��6!11�O"" 

1001351 N�!N�1+์O-4�+6!2�>/N�1+์             3(3-0-6) 
 Sensors and Transducers  

 "B+&/>�6 : 1001231  /��+R''O6 
 /-5��6+�1��6+/5�O-41B#�+�์�/"�B) �+6!2�>/N�1+์O""O1
!4-O1�O-4�>�>�5- N��!>��6+/5��/6)�5! �+6!2)>�N�1+์�/6)�5!O���N6� �6+
/5��6+R/-�O/*)>N�1+์#�)(C)> �O/*)>N�1+์�B�>*(C)>O-4/> ?&>N01 �6+/5�1B�/(C)>
�O/*/> ?R)NQ�OR''O6 /> ?�6�R''O6 O-4/> ?O$N+5�2? �!>��1��6+/5�+4�5"�1�N/-/ 
/> ?�6+/5�+4�5"�1�N/-/P�*�+� /> ?�6+/5�+4�5"�1�N/-/P�*1O1)�O/*/> ?�/6)
�5!2�>� /> ?�6�R''O6 O-4/> ?&>N01 �6+#+4*B��์Q�ON�!N�1+์�6�1B�26/�++) 
N�N! 2/>��์� 6�5�+4*4 1B#�+�์�+/�/5��!>�O2� 1B#�+�์�+/��5"/5��B 1B#�+�์
�+/�/5��!>��-AP!N2?*��/6)�?P2C� 1B#�+�์�+/�/5�!Q 6/!5� 1B#�+�์/5�+4*4��5� 
O-4N1O!P��N�1+์ /-5��6+#+4*B��์Q�O�6!1B#�+�์�/"�B)�6�1B�26/�++) N�N! 
+?N-*์ 1B#�+�์/!N/�N/-6 1B#�+�์!5"� 6!/! N�+AP1��/"�B)O""�5Q�N�>) N�+AP1�
�/"�B)O""&?O1-�? 

1001341 N�!N�1+์O-4�+6!2�>/N�1+์             3(2-3-4)  
 Sensors and Transducers  

 "B+&/>�6 : 1001221 /��+R''O6 
 �,1�?O-4/-5��6+�5P/R#N�?P*/�5"N�+AP1�)A1/5��6�N�+AP1��- R''O6
O-41>N-O��+1!>�2์      �6+� 6�6!N�!N�1+์O-4�+6!2�>/N�1+์�?PQ�OQ!
(6�1B�26/�++) N�!N�1+์25)$52O-4R)N25)$52 N�!N�1+์/5�+4*4��5� N�!N�1+์
/5�N�-AP1!�?P N�!N�1+์/5�O+� N�!N�1+์/5��6+R/- N�!N�1+์/5�+4�5" N�!N�1+์/5�
�/6)�5! N�!N�1+์/5�1B�/(C)> /-1�R' P�-?!1*�์ +?N-*์ )1N�1+์R''O6 �6+
#+4*B��์N�!N�1+์O-4 �+62�>/N�1+์Q!+4""N)��6�+1!>�2์ �6+N-A1��!>��1�
N�!N�1+์O-4�+62�>/N�1+์ �6+#+5"O�N�25��6��?PR�O+5"Q/ON/)64�5"�6+Q�O�6! 
/> ?�6+2N�$N6!25��6��?PR�OO-4�6+�+1�25��6�+"�/!11�R# �6+#�>"5�>�6+
�?PN�?P*/�O1�Q!�6!/>0/�++)P�*#�>"5�>�6))6�+�6!O-4�/6)#-1�(5*�6�
R''O6 P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�ON�!N�1+์O-4�+6!2�>/N�1+์ 

#+5"+/52/>�6 
#+5"/!N/*�>� 

#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001352 +4""ค/"คB)15�P!)5�>             3(3-0-6) 
 Automatic Control Systems  

 "B+&/>�6 : 1000221  /-5��-062�+์/>0/�++) 

                            0202212  2)�6+N�>�1!B&5! ์ 

 O!4! 6+4""�/"�B) 2N/!#+4�1"&AQ!�6!�1�+4"" �6+�/"�B)
O""N#>�O-4O""#>� O""� 6-1�N�>���>�062�+์�1�+4"" 'ั��์�5!�N6*P1! 
�+6'�6+R/-�1�25��6� O""� 6-1�O-4�6+/>N�+64/์�O/*P�N)!N/-6O-4
P�N)!�/6)�?P O""� 6-1�R�!6)>�O-4�6+�1"2!1�R�!6)>��1�+4"" +4""
15!�5"/!@P�O-415!�5"21�  &,�>�++)Q!2(6/4O#+�5/O-4N���์2)++�!4 
�!>��1��6+�/"�B)O""#O1!�-5" �6+�/"�B)O""#O1!�-5"O-4�6+
�1"2!1� O!/�>�O-4N�AP1!R��1�N2�?*+(6&�1�+4"" /> ?�6+��21"
N2�?*+(6&�1�+4"" 

1001322 +4""ค/"คB)             3(2-3-4) 
 Control Systems  

 "B+&/>�6 : 1000012 �-062�+์/>0/�++) 

                            0202212 2)�6+N�>�1!B&5! ์ 

                            1001221 /��+R''O6 
 O""� 6-1��6���>�062�+์�1�+4"" 'ั��์�5!�N6*P1! O""� 6-1�
+4""Q!P�N)!N/-6O-4P�N)!�/6)�?P O""� 6-1�&-/5�O-4�6+�1"2!1�N�>�
&-/5��1�+4"" +4""- 6�5"�?P/!@P�O-4- 6�5"�?P21� +4""�/"�B)O""/�N#>�
O-4O""/�#>� +4""�/"�B)O""*O1!�-5"O-4�N6�/6)1N1!R// �!>��1��6+
�/"�B)O""*O1!�-5" O!/�>�O-4N�AP1!R��1�N2�?*+(6&Q!+4"" /> ?�1��6+
��21"N2�?*+(6& N���2์)++�!4 �6+11�O""�6+��N�*O-4�5/�/"�B)Q!
+4""�/"�B) �6+%@�#�>"5�>�6+N�?P*/�5"+4""�/"�B)P�*#�>"5�>�6))6�+�6!
O-4�/6)#-1�(5*�6�R''O6 

#+5"+/52/>�6 
#+5"�AP1(616R�*O-415��,1 

#+5"/!N/*�>� 

#+5"� 61 >"6*+6*/>�6O-4N&>P)N!AQ1/6+6*/>�6
N�?P*/�5"#�>"5�>�6+ 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

R)N)? 1001325 /> ?N�>��5/N-�2 6/+5"/>0/�+R''O6                         3(3-0-6)  

Numerical Methods for Electrical 

Engineers  

�6+O�O#ั�/62)�6+N�>�N2O!O-4R)NN�>�N2O! �6+/>N�+64/์�/6)
�-6�N�-AP1! �6+/6+6��1�2)�6+N�>�N2O!O-4R)NN�>�N2O! �6+O�O+4""2)�6+
N�>�N2O!�O/*�6+� 6!/�N�>��5/N-� �6+#+4)6��N6Q!�N/�O-4!1��N/� 1!B&5! ์
O-4#+>&5! ์N�>��5/N-� �6+O�O+4""2)�6+N�>�1!B&5! ์�O/*+4N"?*"/> ?N�>��5/N-� 
�6+/6�N6R1N�!O-4N/�N�1+์R1N�! �6+/6$-N�-*�1�2)�6+N�>�1!B&5! ์*N1* 
�6+#+4*B��์Q�OP#+O�+)  

N&>P)+6*/>�6Q!�-BN)+6*/>�6&AQ!�6!�6��O6!
/>0/�++) N&AP1Q/O!>2>�N2+>)2+O6��/6)N�O)O�O�
�6�/>�6�6+O-4N#O!R#�6)2(6/>0/�+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001353 +4""N�>��>�>�5-O-4�6+11�O""N�>��++�4             3(2-3-4) 
 Digital Systems and Logic Design 

 +4""�5/N-�O-4+/52 �6+� 6N!>!�6+N�>��++�4O-4�5/� 6N!>!�6+ 
&?���>��1�"C-?! �6+N#-?P*!+C# O-4�6+� 6!>&�!์N�>��++�4Q/ON#O!+C#1*N6��N6* 
/> ?�6+� 6Q/O)?&�!์!O1*�?P2B� �6+Q�OO$!$5� �6+Q�O�6+6� /��+�++�4N�>��5�/)CN 
�5/N�O6+/52O-4�5/�1�+/52 )5-�>N&-�N�1+์O-4�?)5-�>N&-�N�1+์ /��+�++�4
N�>�- 6�5" /��+'->#'-1# /��+!5"O-4+?�>2N�1+์�N6*P1! $5�2�6!4O-4�6+6�
2�6!4 �6+/>N�+64/์O-411�O""/��+�++�4N�>�- 6�5" 1B#�+�์26)2�6!4 
�5/� 6N!>!�6+N�>��++�4�!>�1>N-O��+1!>�2์ O-4#�>"5�>�6+�?PN�?P*/�O1� 

1001226 +4""�>�>�5-O-4R)Pค+P&+N�2N�1+์             3(2-3-4)  
 Digital Systems and Microcontrollers  

 "B+&/>�6 : 1001221 /��+R''O6 

              1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6! 

                                         />0/�++) 

 +4""�5/N-�O-4+/52 &?���>�O"""C--?! �6+11�O""/��+
�++�4N�> �$2)O-4/��+�++�4N�> �- 6�5"�6+#+4*B��์ Q�O �6!�N6� N 
2�6#ั�*�++)�1�R)P�+P&+N�2N�1+์ /> ?�6+� 6/!�N-��?P1*CN �!>��1�� 625P�
N�+AP1�O-4N#+?*"N�?*"2�6#ั�*�++)O-4�B�� 625P�N�+AP1��1�R)P�+P&+N�2N�1+์
�?P/-6�/-6* 0@�16R)P�+P&+N�2N�1+์�?P�5!2)5*�5//!@P�P�*-4N1?*� �@��6+
� 6/!�N-��?P1*CN +1"�1�N�+AP1� (Machine cycles) �6+�5��5�//4O-4�6+
N�?*!P#+O�+)(616O12N�)"-?O-4(616+4�5"2C�2 6/+5"R)P�+P&+N�2N�1+์
�O6��O! �6+#�>"5�>�6+�?PN�?P*/�O1��5"+4""�>�>�5-O-4R)P�+�1!P�+-N-1+์ 
P�+��6!N&AP1Q/O!>2>�11�O""+4""�1)&>/N�1+์1*N6��N6* 

"C+�6�6++6*/>�6 1001354 /-5��6+O-4�6+
#+4*B��์Q�O�6!R)P�+P#+N�2N�1+์ O-4
1001353  +4""N�>��>�>�5-O-4�6+11�O""N�>�
�++�4 N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)
N)��6�+1!>�2 ์

1001354 /-5��6+O-4�6+#+4*B��์Q�O�6!R)Pค+P#+N�2N�1+์ 3(3-0-6) 
 Microprocessor Principles and Applications  

 "B+&/>�6 : 1000212  �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!
/>0/�++)062�+์ O-4 1001353  +4""N�>��>�>�5-O-4�6+11�O""N�>��++�4 

 O!/�>�N"AQ1��O!�1�R)P�+P#+N�2N�1+์ R)P�+�1!P�+-N-1+์ 
R)P�+�1)&>/N�1+์ P�+�2+O6�R)P�+P#+N�2N�1+์ 2�6#ั�*�++)�1�
R)P�+P#+N�2N�1+์ 8 ">� 16 ">� 32 ">� O-4 64 ">� �6+�5�1��์�+�6�
26+์�O/+์ �B�� 625P� N��!>��6+P#+O�+)O12O�)"-? �6+N�AP1)#+426!1B#�+�์
1>!&B�O-4N16�์&B� �6+N�AP1)#+426!/!N/*�/6)� 6 �5/!5"O-4�5/�?QN/-6�?P
26)6+�P#+O�+)R�O �5/O#-�25��6�O1!6-1�N#O!�>�>�5- �5/O#-�25��6�
�>�>�5-N#O!O1!6-1� �5/2+O6�25��6�)1�CN-��/6)�/O6�&5-2์ �6+�5��5�//4 
�6+N�AP1)#+426!O""�!6! �6+N�AP1)#+426!O""1!B�+)O""�N6� N  O!4! 6
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

�6+N-A1�Q�OR)P�+P#+N�2N�1+์ �6+#+4*B��์Q�OR)P�+P#+N�2N�1+์Q!+4""�6+
/5� �6+#+4*B��์Q�OR)P�+P#+N�2N�1+์Q!+4""�6+$->�15�P!)5�> 

R)N)? 1001225 25��6�O-4+4""             3(3-0-6)  
 Signals and Systems  

 "B+&/>�6 : 0202212 2)�6+N�>�1!B&5! ์ 

 O""� 6-1��6+2AP126+O-4N��P!P-*?�6+2AP126+ 25��6�N/-6
�N1N!AP1�O-425��6�N/-6R)N�N1N!AP1� �6+� 6O!�O-4�6+1 >"6*25��6��O/*
'ั��์�5P!��>�062�+์ �6+1 >"6*+4""Q!N�>���>�062�+์ �B�2)"5�>�1�+4""
N�>�N2O!R)NN#-?P*!$5!�6)N/-6 $-�1"2!1��1�+4"" �1!P/-C�5P! N2�?*+(6& 
1!B�+)'C+>N*+์ �6+O#-�'C+>N*+์ 'ั��์�5P!�6+�N6*P1!O-4$-�1"2!1�N�>��/6)�?P 
�6+�5��5/1*N6�O-4�,1�?�6+�5��5/1*N6� �6+O#-�-6#-6� �6+O#-�O"" Z 

�6+O�O#ั�/6�O/*N)�+>��์ 

N&>P)+6*/>�6Q!�-BN)+6*/>�6&AQ!�6!�6��O6!
/>0/�++) N&AP1Q/O!>2>�N2+>)2+O6��/6)N�O)O�O�
�6�/>�6�6+O-4N#O!R#�6)2(6/>0/�+ 

1001355 �6+11�O""+4""N)คค6�+1!>�2์              3(2-3-4) 
 Mechatronics Engineering Design  

 �6+� 6-1�+4""&-/5��O/*P#+O�+)�1)&>/N�1+์  �6+2N�$N6!
� 6-5�N�>��-  �5/�+/�+CO  �5/�5"  O-4�6+�N1N�AP1)�5"�1)&>/N�1+์  +4""
R''O6R2�+1->� O-4R''O6!>/O)�>�  &?O1-�?  �6+/>N�+64/์25��6�  O-4�6+
&5�!6P#+O�+)�+>�  O"N��-BN)*N1*� 6P�+��6!�6+11�O""+4"" 

1001441 �6+11�O""+4""N)คค6�+1!>�2์             3(2-3-4)  
 Mechatronics System Design  

"B+&/>�6 : 1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 

             1001343 R2�+1->�O-4!>/N)�>� 

             1001342 �6+Q�O�1)&>/N�1+์�N/*Q!�6+11�O"" 

                           O-4�6+$->�  
              1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
             1001345 />�*6�6+/BN!*!�Q์!(6�1B�26/�++) 

/-5��6+11�O""+4""N)��6�+1!>�2์ �6+11�O""P�+�2+O6�
O-4�-R��1�+4"" �6+N-A1�N�!N�1+์O-4�5/2N�� 6-5��1�+4"" �6+11�O""

#+5"+/52/>�6 
#+5"�AP1(616R�*O-415��,1 

N&>P)"B+&/>�6 
#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

/��+� 6-5� �6+11�O""/��+�/"�B) �6+N�?*!P#+O�+)�/"�B) �6+#+4�1"
2N/!�N6� N N#O!+4"" �6+11�O""+4""�?P� 6!@��@��O!�B!O-4+4""�/6)
#-1�(5* �O1&@�#�>"5�>)6�+�6! O-4 �/6)#-1�(5*Q!�6+11�O""O-4�>��5Q�
�6�R''O6 �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�
11�O""+4""15�P!)5�>Q!�6!1B�26/�++) 

1001356 /BN!*!�์1B�26/�++)             3(2-3-4) 
 Industrial Robotics  

 �6+0@�16�O!�/O6�/6)+CON"AQ1��O!N�?P*/�5"N��P!P-*?�O6!/BN!*!�์ 
O-4�6+! 6R#Q�O�6!Q!�O6!�6+$->� N��P!P-*?/BN!*!�์#+4�1"�O/* 
2N/!#+4�1"�N6� N �1�/BN!*!�์ �6+/>N�+64/์�6+N�-AP1!�?PO-4�6+�/"�B)O-4
N�!N�1+์�?PQ�O�5"/BN!*!�์ �6+Q�OP#+O�+)/BN!*!�์ (616�?PQ�O�5"/BN!*!�์ 
P�+�2+O6��1�/BN!*!�์ � 625P��?PQ�O�5"/BN!*!�์ #ั��6#+4�>1�์ �6+11�O""�5"
�-BN)�1�N�+AP1��5�+ /BN!*!�์O-4�6+�/"�B) �6+! 6R##+4*B��์Q�O�6!�5"
1B�26/�++)�6+$->� �6+�!*O6*�>Q!�6! �6+�!*O6*/52�B �6+�5"�>Q!�6!�@Q!O-4
-��6�N�+AP1��5�+ �6+� 6�6!�1��+4"/!�6+$->� �6+#+4�1" �6+�+/�21" 
�6+N�AP1) �6+/-N1 �6+N-A1�/BN!*!�์ O-4#�>"5�>�6+�?PN�?P*/�O1� 

1001345 />�*6�6+/BN!*!�์Q!(6ค1B�26/�++)             3(2-3-4)  
 Industrial Robotics  

 "B+&/>�6 : 1000012 �-062�+์/>0/�++)  
              1001322 +4""�/"�B) 

              1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6! 

                                         />0/�++) 

 �/6)+CO&AQ!�6!�1�/BN!*!�์ �6+� 6O!�#+4N(��1�/BN!*!�์ 
1��์#+4�1"�1�/BN!*!�์ +4""&>�5��1�/BN!*!�์ ��>�062�+์�1�/BN!*!�์ 
�-!062�+์�1�/BN!*!�์N�?P*/�5" �6+/>N�+64/์� 6O/!N� �6+N�-AP1!�?PN�>�1!B&5! ์ 
�6+/>N�+64/์R�!6)>� �6+/6�O$!�6+N�-AP1!�?P +4""�/"�B)/BN!*!�์ �6+N�?*!
P#+O�+)�/"�B)/BN!*!�์ �6+#+4*B��์�6+Q�O�6!/BN!*!�์Q!1B�26/�++) �O1&@�
#�>"5�>)6�+�6!O-4�/6)#-1�(5*Q!�6+11�O""O-4�6+�>��5Q��6�R''O6 
�6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O
/BN!*!�์Q!�6!1B�26/�++) 

#+5"+/52/>�6 
#+5"�AP1(616R�* 

#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

 

R)N)? 1001452 !/5��++)�O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์ 3(2-3-4)  
 Innovation in Automatic Control Systems and 

Robotics 

 "B+&/>�6 : 1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

              1001441 �6+11�O""+4""N)��6�+1!>�2 ์

 2+O6�!/5��++)�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์Q!�6!
1B�26/�++)N�?P*/�5" �6+N�AP1) �5�N+?*�2>!�O6O-4/52�B �6+�+/�21"�>Q! �6+
�5��>Q!�6! �6+&N!2? �6+�@Q!+C#�>Q!�6! O-4+4""15�P!)5�> P�+��6!N&AP1Q/O!>2>�
11�O""O-42+O6�!/5��++)�O6!+4""�/"�B)15�P!)5�>O-4/BN!*!�์ 

N&>P)+6*/>�6Q!�-BN)+6*/>�6"5��5" N&AP1Q/O!>2>�
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

1001357 +4""�5"Nค-AP1!R''O6             3(3-0-6) 
 Electric Drives  

 "B+&/>�6 : 1001234  />0/�++)1>N-O��+1!>�2์  O-4 1001371  
N�+AP1��5�+�-R''O6 
 1B#�+�์�5"R''O6 �B�-5�1�4(6+4 �N/��6+� 6�6!�1��5/�5"  
+4""�5"N�-AP1!�+4O2�+� +4""�5"N�-AP1!�+4O22-5" +4""�5"N�-AP1!N�1P/ 
/> ?�6+N"+�)1N�1+์ �!6�O-4�6+2N�� 6-5� -5�1�4N�&64O+�">�-�/6)N+O/
2 6/+5")1N�1+์R''O6 �!>��1��5/�/"�B) �6+�/"�B)�/6)N+O/�1�)1N�1+์
�+4O2�+�O-4�+4O22-5"O""Q�O/��+1>N-O��+1!>�2์� 6-5� �6+#+4*B��์Q�O�5/
�5"Q!�6+$->�15�P!)5�>�1�1B�26/�++) 

1001337 +4""�5"Nค-AP1!R''O6             3(2-3-4)  
 Electric Drive Systems  

 "B+&/>�6 : 1001321 N�+AP1��5�+�-R''O6 
 /-5��6+O#++C#&-5��6!R''O6N�>��- �,1�?�+1"O�!1O6�1>� 
1��์#+4�1"�1��6+�5"N�-AP1!�O/*R''O6 -5�1�42)"5�>P/-� �6+N-A1�
)1N�1+์�?PN/)642) �B�-5�1�4�1��1!N/1+์N�1+์ �1"N���6+� 6�6!�1��6+
�5"N�-AP1! /> ?�6+N"+�)1N�1+์ �6+� 6/!��!6�O-4/> ?�6+2N�� 6-5� -5�1�4
�6�O+�">�-�/6)N+O/+1"�1�)1N�1+์R''O6 �6+�5"N�-AP1!)1N�1+์R''O6
�+4O2�+� �6+�5"N�-AP1!)1N�1+์R''O6�+4O22-5" +4""�6+�5"N�-AP1!O""
N�1+์P/ �6+Q�O�6!+4""�5"N�-AP1!Q!+4""1B�26/�++)15�P!)5�> 

#+5"+/52/>�6 
#+5"/!N/*�>� 

#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

 

1001371 Nค+AP1��5�+�-R''O6             3(3-0-6) 
 Electrical Machines  

 "B+&/>�6 : 1001231  /��+R''O6 
 /��+O)NN/-O�O-4/)O1O#-� /-5��6+O#-�&-5��6!�--R''O6 
&-5��6!O-4&-5��6!+N/)Q!/��+O)NN/-O� '-5��์O-4/��+�CN�/"N�>�O)NN/-O� 
/)O1O#-�1B�)��>O-4R)N1B�)��> /��+2))C-�1�/)O1O#-� /)O1O#-�N'2N�?*/
O-426)N'2 /-5��6+� 6�6!�1�N�+AP1��5�+�-/)B!�+4O2�+�O-4�+4O22-5" 
�6+2+O6�O+�">�O-4O+�N�-AP1!R''O6 2!6)O)NN/-O�/)B!  N�+AP1��5�+�-R''O6
�+4O2�+�  �,1�? P�+�2+O6� �6+/>N�+64/์Q!(6/41*CN�5/O-4/��+2))C- 16+์
N)N�1+์+?O1��5! �1))>/N��5!O-4�5Q/O)NN/-O�N2+>) �6+2�6+์�)1N�1+์O-4
�/"�B)�/6)N+O/ �/6)2C�N2?* �/6)+O1!O-4&>�5� /-5��6+&AQ!�6!�1�)1N�1+์
N/!?P*/! 6�!>�26)N'2O-4N'2N�?*/ P�+�2+O6� �6+/>N�+64/์Q!(6/41*CN�5/O-4
/��+2))C- -5�1�4N�&64�1�)1N�1+์ �6+2�6+์�)1N�1+์O-4�6+�/"�B)
�/6)N+O/ &>�5�O-4#+42>� >(6& N�+AP1��5�+�-R''O6�>�P�+!52 �6+#+4*B��์Q�O
�6! �6+#O1��5! 

1001321 Nค+AP1��5�+�-R''O6             3(3-0-6)  
 Electrical Machines  

 "B+&/>�6 : 1001221 /��+R''O6 1001222 2!6)O)NN/-O�R''O6 
 /��+O)NN/-O� /-5��6+�1��6+O#-�$5!&-5��6!N�>��-R''O6 
&-5��6!O-4&-5��6!+N/)Q!/��+O)NN/-O� /)O1O#-�N'2N�?*/O-426)N'2 
/-5��6+�1�N�+AP1��5�+�-R''O6/)B! N�+AP1��5�+�-R''O6�+4O2�+� P�+�2+O6�
N�+AP1��5�+�-R''O6�+4O22-5" N�+AP1��5�+�-�>�P�+!52 N�+AP1��5�+�-R''O6
N/!?P*/! 6N'2N�?*/O-426)N'2 +4""#O1��5!N�+AP1��5�+�-R''O6 

#+5"+/52 

N&>P)"B+&/>�6 
#+5"N!AQ1/6Q/O�+4�5"�@Q! 

N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001372 1>N-O��+1!>�2์� 6-5�             3(3-0-6) 
 Power Electronics  

 "B+&/>�6 : 1001234  />0/�++)1>N-O��+1!>�2์   
�B�-5�1�4�1�1B#�+�์1> N-O��+1!>�2์� 6-5� R�P1�� 6-5� R�+>2N�1+์ 
�+6!�>2N�1+์� 6-5� )12N'�� 6-5� R1�?"?�? /-5��6+�1��6+O#-�$5!� 6-5�  
/��+O#-�$5!R''O6�+4O22-5"N#O!R''O6�+4O2�+� /��+O#-�$5!R''O6
�+4O2�+�N#O!R''O6�+4O2�+�  /��+O#-�$5!R''O6�+4O22-5"N#O!R''O6
�+4O22-5" /��+O#-�$5!R''O6�+4O2�+�N#O!R''O6�+4O22-5" �B�-5�1�4
(6+4 �N/��6+� 6�6!�1�1B#�+�์  O/-N��N6*� 6-5�R''O6O""/> ?2/>��์ 

1001331 1>N-O��+1!>�2์� 6-5�             3(2-3-4)  
 Power Electronics  

 "B+&/>�6 : 1001223 />0/�++)1>N-O��+1!>�2์ 
 �B�-5�1�4�1�1B#�+�์1>N-O��+1!>�2์� 6-5�#+4(� R�P1�� 6-5� 
SCR GTO R"P&-6+์� 6-5� )12N'�� 6-5� O-4 IGBT /-5��6+�1�/��+O#-�$5! 
/��+O#-�$5! AC-DC /��+O#-�$5! DC-DC /��+O#-�$5! AC-AC O-4 /��+
O#-�$5! DC-AC O-4#�>"5�>�6+�?PN�?P*/�O1��5"1>N-O��+1!>�2์� 6-5� 

#+5"+/52 

#+5"N!AQ1/6Q/O�+4�5"�@Q!O-4N&>P)#�>"5�>�6+ 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001373 ค/6)#-1�(5*�6�R''O6             3(3-0-6) 
 Electrical Safety  

 15!�+6*�6�R''O6O-4)6�+�6+�/6)#-1�(5* 26N/�B�1��6+N�>�
1B"5�>N/�BO-4�6+"6�N�O"�6�R''O6 R''O6�O1� O+��5!�N/��O6/O-4O+��5!25)$52 
�6+�6*#+4�BR''O62�>� 16+์��6�R''O6O-4�6+#O1��5! �6+O*�P��R''O6 �6+
�N126*�>! �6+N�AP1)O-4�6+/BO) �6+��21"�/6)#-1�(5*�6�R''O6 1B#�+�์
#O1��5!/��+ � 6O!4! 62 6/+5"�/6)#-1�(5*+4""R''O6O+��P 6 O-4+4""
R''O6O+�2C� �/6)#-1�(5*�O6!R''O6Q!2�6!�?P� 6�6! 

1001336 ค/6)#-1�(5*�6�R''O6             3(3-0-6)  
 Electrical Safety  

 15!�+6*�6�R''O6O-4)6�+�6+�/6)#-1�(5* 26N/�B�1��6+N�>�
1B"5�>N/�BO-4�6+"6�N�O"�6�R''O6 R''O6�O1� O+��5!�N/��O6/O-4O+��5!25)$52 
�6+�6*#+4�BR''O62�>� 16+์��6�R''O6O-4�6+#O1��5! �6+O*�P��R''O6 �6+
�N126*�>! �6+N�AP1)O-4�6+/BO) �6+��21"�/6)#-1�(5*�6�R''O6 1B#�+�์
#O1��5!/��+ � 6O!4! 62 6/+5"�/6)#-1�(5*+4""R''O6O+��P 6O-4+4""
R''O6O+�2C� �/6)#-1�(5*�O6!R''O6Q!2�6!�?P� 6�6! 

#+5"+/52/>�6 N!AP1��6�*O6*N#O!+6*/>�6N-A1� 
O-4N&AP1Q/O21��-O1��5"O$!�6+0@�16 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001401 Pค+��6!/>0/�++)N)คค6�+1!>�2์ 1             2(0-6-0) 
 Mechatronics Engineering Project 1  

 "B+&/>�6 : 1001303 25))!6 O-4  
                            1000361 �6+/>�5*O-4&5�!6�O6!/>0/�++)062�+์ 
 �6+0@�16�O/*�!N1�/+A1�-BN)�1�P�+��6!�?P!N62!Q��6�/>0/�++)
N)��6�+1!>�2์ (6*Q�O�6+�CO-�1�16�6+*์�?P#+@�161*N6�Q�-O�>� P�*!>2>�N+>P)
0@�16�6��6+2 6+/�/++��++) &5�!6/5/�O1P�+��6! �5Q�/5��B#+42��์O-4
�1"N���6+0@�16 �5�N�+?*)+4N"?*"/> ?2 6/+5"�6+� 6P�+��6!1*N6��5�N�!
+/)�5Q��6+11�O""�B�1B#�+�์�6+��-1�O-4�6+N�O"�O1)C-�6+��-1� O-4
! 6N2!1+6*�6!P�+��6!�N1��4�++)�6+21" 

1001401 Pค+��6!/>0/�++)N)คค6�+1!>�2์ 1             2(0-6-0) 
 Mechatronics Engineering Project 1  

 "B+&/>�6 : 1001301 25))!6 
                            1001351 �6+/>�5* &5�!6 O-4!/5��++)�6�/>0/�++) 

                                         N)��6�+1!>�2์ 
 �6+0@�16�O/*�!N1�/+A1�-BN)�1�P�+��6!�?P!N62!Q��6�/>0/�++)
N)��6�+1!>�2์ (6*Q�O�6+�CO-�1�16�6+*์�?P#+@�161*N6�Q�-O�>� �6+2 6+/�
/++��++) �6+&5�!6/5/�O1P�+��6! �6+�5Q�/5��B#+42��์O-4�1"N��
�6+0@�16 �5�N�+?*)+4N"?*"/> ?2 6/+5"�6+� 6P�+��6!1*N6��5�N�! �6+
11�O""�B�1B#�+�์�6+��-1�O-4�6+N�O"�O1)C-�6+��-1� �6+! 6N2!1
+6*�6!P�+��6!�N1��4�++)�6+21" �O1&@�#�>"5�>)6�+�6!O-4�/6)
#-1�(5*Q!�6+11�O""O-4�6+�>��5Q��6�R''O6 

#+5""B+&/>�6Q/O21��-O1��5"/-5�2C�+#+5"#+B� 

1001402 Pค+��6!/>0/�++)N)คค6�+1!>�2์ 2             3(0-9-0) 
 Mechatronics Engineering Project 2  

 "B+&/>�6 : 1001401 P�+��6!/>0/�++)N)��6�+1!>�2์ 1 

 +6*/>�6�?P�N1N!AP1��6�/>�6P�+��6!/>0/�++)N)��6�+1!>�2์ 1 P�*
!>2>�N+>P)�O/*�6+2+O6�1B#�+�์�6+��-1� /+A12+O6��>Q!�6!�O!O"" /+A12+O6�
O""� 6-1��6)-5�1�4�1��6!N!AQ1/6 � 6�6+��-1�O-4N�O"�O1)C- O2��
$--5& ์O-4�6+/>�6+�์$- 2+B#$-�1��6+� 6P�+��6! �5�� 6+6*�6!�"5"
2)"C+�์ O-4! 6N2!1+6*�6!P�+��6!�"5"2)"C+�์�N1��4�++)�6+21"
P�+��6! 

1001402 Pค+��6!/>0/�++)N)คค6�+1!>�2์ 2             3(0-9-0) 
 Mechatronics Engineering Project 2  

 "B+&/>�6 : 1001401 P�+��6!/>0/�++)N)��6�+1!>�2์ 1 

 �6+2+O6�1B#�+�์�6+��-1� /+A12+O6��>Q!�6!�O!O"" /+A12+O6�
O""� 6-1��6)-5�1�4�1��6!N!AQ1/6 � 6�6+��-1�O-4N�O"�O1)C- �6+O2��
$--5& ์O-4�6+/>�6+�์$- �6+2+B#$-�1��6+� 6P�+��6! �6+�5�� 6+6*�6!
�"5"2)"C+�์ �6+! 6N2!1+6*�6!P�+��6!�"5"2)"C+�์�N1��4�++)�6+21"
P�+��6! �O1&@�#�>"5�>)6�+�6!O-4�/6)#-1�(5*Q!�6+11�O""O-4�6+
�>��5Q��6�R''O6 

#+5""B+&/>�6Q/O21��-O1��5"/-5�2C�+#+5"#+B� 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001403 2/�>�0@�16           6(0-18-0) 
 Cooperative Education  

 "B+&/>�6 : 1001305 �6+N�+?*)�/6)&+O1)2/�>�0@�16 
 #�>"5�>�6+Q!2�6!#+4�1"�6+/+A1/!N/*�6!�?PN�?P*/�O1��5"
26�6/>�6/>0/�++)N)��6�+1!>�2์ �6)P�+��6+2/�>�0@�16�1�)/6/>�*6-5*3 
)?+4*4N/-6 1 (6�N+?*! O-4� 6P�+��6!N�?P*/�5"/>0/�++) 

N)��6�+1!>�2์Q!2�6!#+4�1"�6+ 

1001403 2/�>�0@�16           6(0-18-0) 
 Cooperative Education  

 "B+&/>�6 : 1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16 
 #�>"5�>�6+Q!2�6!#+4�1"�6+/+A1/!N/*�6!�?PN�?P*/�O1��5"
26�6/>�6/>0/�++)N)��6 �+1!>�2์ �6)P�+��6+2/�>�0@�16�1�)/6/>�*6-5*
�5�1>� )?+4*4N/-6 1 (6�N+?*! �6+� 6P�+��6!N�?P*/�5"/>0/�++)N)��6     

�+1!>�2์ �O1�#�>"5�>�6)�O1� 6/!��1�2�6!#+4�1"�6++/)�@�)6�+�6!O-4
�/6)#-1�(5*Q!�6�R''O6 

#+5""B+&/>�6Q/O21��-O1��5"/-5�2C�+#+5"#+B� 

1001421 �-062�+์Nค+AP1��5�+�-             3(3-0-6) 
 Mechanics of Machinery  

 "B+&/>�6 : 1000221  /-5��-062�+์/>0/�++) 

 &AQ!�6!�-R�O-4N�1+์)>P!P-�? �6+/>N�+64/์�-!062�+์�1��-R�
�O/*/> ?� 6!/�O-4/> ?�+6'>� �6+/>N�+64/์�/6)N+O/O-4�/6)N+N� �6+/>N�+64/์
�-062�+์O-4&-062�+์�1�O+� �-R�O�!�N1  N'A1��B�  -C�N"?Q*/  O-4�-R�
2N�� 6-5�  �6+/>N�+64/์�-!&-062�+์�1�/5��BN�+O�  /-5��6+�1��6-1)O"+์   
�6+#+4*B��์O-4�6+#+5"2)�B-�1�N�+AP1��5�+�- 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001422 �6+25P!24N�A1!N�>��-             3(3-0-6) 
 Mechanical Vibrations  

 "B+&/>�6 : 0202212  2)�6+N�>�1!B&5! ์ O-4 1000221  /-5�
�-062�+์/>0/�++) 

 +4""�?P)?/!@P�1�06�1��/6)1>2+4 �6+25P!24N�A1!O""1>2+4O-4
"5��5" �6+25P!24N�A1!�1��6+/)B! �/6)�?P ++)�6�>O-4$-�6��6+/!N/� 
/-5��6+�1��6+�5!25P!24N�A1!O-4N�+AP1�)A1/5��6+25P!24N�A1!  /> ?�6++4""
N�?*"N�N6 +4""�?P)?/-6*1�06�1��/6)1>2+4 +4""-5)&์�?P)?21�1�06�1�
�/6)1>2+4�?P�/6)�?P ++)�6�> P/)�O-4+C#�+��1�P/)�  /-5��6+�1�R�!6
)>�O1O"�1"N"1+์ O!4! 6+4""�+4�6*&6+6)>N�1+์ /> ?�6+O-4N��!>��6+-�
O-4�/"�B)�6+25P!24N�A1! 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์

1001423 �6+1!B+5�1์&-5��6!             3(3-0-6) 
 Energy Conservation  

 /-5��6+&AQ!�6!N�?P*/�5" �/6)+O1! �6! O-4&-5��6! �/6)+CO
N"AQ1��O!�1��6+1!B+5�1์&-5��6! 2�>�>�6+Q�O&-5��6!�1�#+4N�0R�* 
$-�+4�"�1��6+Q�O&-5��6!�N12>P�O/�-O1) P�+�2+O6��N6R''O6O-4/> ?�6+�>�
�N6R''O6 /> ?�6+#+4/*5�&-5��6!Q!16�6+ +4""O2�2/N6� +4""!Q 6#+4#6 
+4""� 6�/6)N*O! +4""#+5"16�60 +4""� 6�/6)+O1! O-4N�+AP1��O!� 6-5�
�!>��N6� N 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001431 +4""ค/"คB)O""P#+O�+)             3(2-3-4) 
 Programmable Control Systems 

 "B+&/>�6 : 1001351  N�!N�1+์O-4�+6!2�>/N�1+์ O-4 

                            1001352  +4""�/"�B)15�P!)5�> 
 N�+AP1��/"�B)�!>�P#+O�+)�5"�6+�/"�B)O""�++�4 O-4�6+
�/"�B)15!�5"2(6&O/�-O1)�O6!�1'�์O/+์O-4�6+N�?*!P#+O�+)�1�N�+AP1�
�/"�B)�!>�P#+O�+) +C#O""�6+� 6/!�-5�1�4N�&64O-4P�+�2+O6��6+
�/"�B)15!�5" �6+N�?*!P#+O�+) 25�-5�1�์/��+R''O6 O$!(C )>15!�5" 
2(6&O/�-O1)�O6!26+์�O/+�์1�N�+AP1��/"�B)P#+O�+) N�+AP1��/"�B)15�P!)5�>
�!>�P#+O�+) (O&�) 

1001344 +4""ค/"คB)Q!1B�26/�++)�O/*&?O1-�?             1(0-3-0)  
 Industrial control with Programmable Logic  

 Controller (PLC) 

 �6+11�O""+4""�?PQ�O&?O1-�?�/"�B)�6+� 6�6!�1�+4""Q!
1B�26/�++) N+?*!+CO&?O1-�?O""�N6�N �?PQ�O1*CNQ!(6�1B�26/�++) �O1� 6�5�O-4
�O1�?�O1N2?*�1�&?O1-�?O""�N6�N �1"N���6+Q�O�6!�1�&?O1-�? �6+N�?*!
P#+O�+)&?O1-�? �6+N�AP1)�N114!6-O1�O-4�>�>�5-N�!N�1+์O-4�+6!2�>/N�1+์ 
N�+A1�N6*�6+2AP126+�1�&?O1-�? �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++)P�*
#�>"5�>�6))6�+�6!O-4�/6)#-1�(5*�6�R''O6 P�+��6!N&AP1Q/O!>2>�
#+4*B��์Q�O&?O1-�?Q!1B�26/�++) 

#+5"+/52/>�6 
#+5"/!N/*�>� 

#+5"�AP1+6*/>�6(616R�*O-4(61615��,1 

#+5"N!AQ1/6+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001432 Nค+AP1��5�+ค/"คB)N�>�N-�             3(2-3-4) 
 Computer Numerically Controlled Machine  

 "B+&/>�6 : 1001351  N�!N�1+์O-4�+6!2�>/N�1+์ O-4 

                            1001352  +4""�/"�B)15�P!)5�> 
 /-5��6+�/"�B)N�>�N-� N�+AP1��5�+�/"�B)N�>�N-� O-4N�+AP1��5�+
�/"�B)P�*�1)&>/N�1+์N�>�N-� #+4N(��1�N�+AP1��5�+�/"�B)P�*�1)&>/N�1+์
N�>�N-� +4""�B�2CN�B�O-4+4""N�>�N2O! +4""&>�5�2)"C+�์O-425)&5� ์ �6+
P#+O�+)N�+AP1��5�+�/"�B)N�>�N-� �6+#�>"5�>�6!$->��>Q!�6!P�*N�+AP1��5�+
�/"�B)N�>�N-� 

*�N->� *�N->�+6*/>�6 N!AP1��6�R�O)?�6+N&>P)+6*/>�6
N-A1�+6*/>�61AP!�?P21��-O1��5"26�6/>�6
/>0/�++)N)��6�+1!>�2 ์
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001441 �6+#+4)/-25��6�N�>��>�>�5-             3(2-3-4) 
 Digital Signal Processing  

 25��6�O-4+4""N/-6N�O)/!N/*O-4�6+O#-�O""O�� (z) �6+
O#-�'C+>N*+์N�O)/!N/* �6+O#-�'C+>N*+์O""N+O/ �5/�+1��!>� FIR O-4 IIR O-4
N��!>��6+11�O"" $-N!AP1��6�� 6�?P)?�/6)*6/� 6�5� O!4! 6 25��6�2BN)
O-4�+4"/!�6+2P��62�>� O-4#�>"5�>�6+�?PN�?P*/�O1� 

1001323 �6+#+4)/-$-25��6��>�>�1-             3(3-0-6)  
 Digital Signal Processing  

 25��6�O-4+4""N/-6N�O)/!N/*O-4�6+O#-�O""O�� (z) �6+
O#-�'C+>N*+์N�O)/!N/* �6+O#-�'C+>N*+์O""N+O/ �5/�+1��!>� FIR O-4 IIR O-4
�6+11�O"" $-N!AP1��6�� 6�?P)?�/6)*6/� 6�5� 25��6�2BN)O-4�+4"/!�6+2
P��62�>� O-4#�>"5�>�6+�?PN�?P*/�O1� 

#+5"+/52/>�6 
#+5"N!AQ1/6+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001442 �6+#+4)/-(6&N�>��>�>�5-             3(2-3-4) 
 Digital Image Processing  

 �6+#+4)/-(6&N�>�N-� +4""21�)>�>O-4��>�062�+์N"AQ1��O! 
�6++5"+CO(6& �6+�5��5/1*N6�O-4�6+�/1!R��์25��6�(6& �6+O#-�(6& 
�6+O�!(6&�O/*�5/O""N'O!2BN) �6+#+5"#+B�(6& �6+�+1�(6& �6+� 6Q/O
(6&�?�5�N�>) �6+/>N�+64/์(6& �6+2+O6�(6&�6�(6&�6* �6+"?"15�
�O1)C-(6& O-4#�>"5�>�6+�?PN�?P*/�O1� 

*�N->�  

1001443 P#+O�+)N/-6�+>� 3(2-3-4) 
 Real Time Software  

 �/6)+CON"AQ1��O!N�?P*/�5"+4""N�>�N/-6�+>� �6+/>N�+64/์�/6)
�O1��6+O-4�B�-5�1�4N�&64  &AQ!�6!�6+11�O""P#+O�+) /> ?�6+O$!(6& 
/> ?�6+� 6/!��B�-5�1�4N�&64O"")?+C#O""  (6162 6/+5"+4""N�>�N/-6�+>� 
+4""#�>"5�>�6+2 6/+5"�6+#+4*B��์Q�O�6!N�>�N/-6�+>�   �6+/>N�+64/์O-4
11�O""�1'�์O/+์ N�+AP1�)A1Q!�6+&5�!6�1'�์O/+์ 

*�N->�  
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001451 ค1)&>/N�1+์�N/*Q!�6+11�O"" $->� O-4/>Nค+64/์ 3(2-3-4) 
 CAD/CAM/CAE  

 /-5��6+&AQ!�6!�1��6+O2��(6&�O/*�1)&>/N�1+์ �6+! 6
�1)&>/N�1+์�N/*Q!�6+2+O6��>Q!�6!O"" 3 )>�>  &AQ!$>/O-4�+��5! /-5��6+
&AQ!�6!�6+�/"�B)N�>�N-� P�+�2+O6� �6+P#+O�+)�/"�B)N�+AP1��5�+O-4 
1B#�+�์�5"N�-AP1!N�>��- 15-�1->�@)�6+1>!N�1P#N-�O-4�/"�B) �6+�/"�B)
N�>��>�>�5- �6+P#+O�+)N�+AP1��5�+N1O!�? N�+AP1��5�+�?N1O!�? 

1001342 �6+Q�Oค1)&>/N�1+์�N/*Q!�6+11�O""O-4�6+$->� 1(0-3-0)  
 Computer Aided Design and Manufacturing  

 "B+&/>�6 : 1000011 N�?*!O""/>0/�++) 

 �,1�?O-4/-5��6+N"AQ1��O!�1��1)&>/N�1+์�N/*Q!�6+11�O""�?P
N�?P*/�5"+C#�+�N+�6��>��1�N2O! &AQ!$>/O-4#+>)6�+ /-5��6+N"AQ1��O!�1�
�1)&>/N�1+์�+6''>� �6+Q�OP#+O�+)�1)&>/N�1+์�N/*Q!�6+11�O""�6+
$->�Q!�6+11�O""�>Q!�6! �6+Q�O�1'�์O/+์#+4�1"�5"N�+AP1��5�+�-�?N1O!�?
O-4�6+2+O6��>Q!�6! �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O
!>2>�11�O""+4""�-R�O-42+O6��>Q!2N/!�?PQ�OQ!1B�26/�++) 

#+5"+/52/>�6 
#+5"�AP1+6*/>�6(616R�*O-4(61615��,1 

N&>P)"B+&/>�6 
#+5"N!AQ1/6+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001452 �5�+�-15��+>*4             3(2-3-4) 
 Machine Intelligence  

 /> ?�6+O-4N��P!P-*?�?P� 6Q/ON�+AP1��5�+)?�/6)26)6+�Q!�6+
N+?*!+CO �6+#+5"�5/ �6+�5�2>!Q� �6+O2��11��6�&,�>�++) +4""2!5"2!B!
�6+�5�2>!Q� �6+�/"�B)�6��-6� #ั��6#+4�>1�์ �6+#+4)/-$-�6��-6� 
�6+�5�2>!Q�O""/-6*N�AP1!R� �6++/)�O1)C- +4""'ั��?P N�+A1�N6*#+426�
N�?*) N/)A1��O1)C- �,1�?�1�N"*์ �5Q!�1!/> ?&5! B�++) +4""$CON�?P*/�6�O-4
+4""�6!�/6)+CO O-4#�>"5�>�6+�?PN�?P*/�O1� 

*�N->�  
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001453 +4""�6+$->�O""*A�/*BN!             3(2-3-4) 
 Flexible Manufacturing System  

 �/6)+CON"AQ1��O!N�?P*/�5"+4""�6+$->�O""*A�/*BN! +4""�6+
"+>/6+�6!�O1)C-Q!+4""�6+$->�O""*A�/*BN! �-BN)�1�N��P!P-*? #+4N(�
�1�+4""�6+$->�15�P!)5�> �6+P#+O�+)Q!�6+�/"�B)+4""�6+$->� �6+
�+4�6*�6!�O1)C-�1�N�+AP1�)A1Q!+4""�6+$->�O""*A�/*BN! 2N/!#+4�1"
"6�1*N6�Q!+4""�6+$->�O""*A�/*BN! �6+/6�O$!O-4�6+�/"�B)�6+$->�Q!
+4""�6+$->�O""*A�/*BN! O-4#�>"5�>�6+�?PN�?P*/�O1� 

1001446 +4""�6+$->�O""*A�/*BN!             3(3-0-6)  
 Flexible Manufacturing System (FMS)  

 "B+&/>�6 : 1001445 +4""#�>"5�>�6+O-4N�+A1�N6*Q! 

                                        (6�1B�26/�++) 

 />/5�!6�6+�1�+4""�6+$->�O""*A�/*BN! /-5��6+� 6�6!�1�
+4""�6+$->�O""*A�/*BN! /> ?�6+2+O6�+4""�6+$->�O""*A�/*BN! #ั��5*O-4
�O1� 6/!��?PQ�OQ!�6+� 6�6!�1�+4""�6+$->�O""*A�/*BN! N�N! �6+�5Q�N/-6
���?P �6+�5Q�N/-6O""N+?*-R�)์ �6+�>��N12AP126++4//N6�2N/!�N6�N Q!+4""�6+
$->�O""*A�/*BN! 26+์�O/+์O-4 �1'�์O/+์�?P! 6)62+O6�+4""�6+$->�O""
*A�/*BN! �O1� 6�5� �O1�?�O1N2?* �6+" 6+B�+5�16+4""�6+$->�O""*A�/*BN! �6+
/>N�+64/์+4""�6+$->�O""*A�/*BN! 3-3 

#+5"+/52/>�6 
#+5"�AP1+6*/>�6(61615��,1 

#+5"N!AQ1/6+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

1001454 Nค+AP1��5�+�-15�P!)5�>             3(2-3-4) 
 Automated Machinery  

 /-5��6+�6�/>0/�++)�1�N�+AP1��5�+�-15�P!)5�> 1��์#+4�1"�6�
R''O6 �6��6+�/"�B) O-4�6��-Q!N�+AP1��5�+�-15�P!)5�> �-R� �6+/>N�+64/์
O-4�6+2+O6��6+N�-AP1!�?P �-062�+์O-4&-062�+์�1�N�+AP1��5�+ #ั�/6�6+
25P!24N�A1! �6+/>!>��5*�O1"�&+N1�N"AQ1��O! O-4#�>"5�>�6+�?PN�?P*/�O1� 

*�N->�  
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001456 O1ค�CN1N�1+์/BN!*!�์O-4N�!N�1+์             3(2-3-4) 
 Robot Actuators and Sensors  

 O!4! 6O""� 6-1�O-4�6+Q�O�6!O1��CN1N�1+์ N�!N�1+์O-4
R)P�+�1!P�+-N-1+์Q!�6+11�O""N)��6�+1!>�2์ /5/�O1�N6� N #+4�1"�O/* 
)1N�1+์R''O6 ()1N�1+์ AC, DC, )1N�1+์2N�O#) P�->!1*�์ R)P�+O1��CN1N�1+ ์
N�!N�1+์� 6O/!N� (N1O!P��N�1+์ P�!6+์ 1>!'+6N+�) &+O1��>)>�?QN�!N�1+์O-4
R)P�+�1!P�+-N-1+์ O-4#�>"5�>�6+�?PN�?P*/�O1� 

*�N->�  

1001457 �+4"/!�6+$->�15�P!)5�>              3(2-3-4) 
 Manufacturing Automation  

 /-5��6++4""15�P!)5�>Q!�6+$->� /-5��6+�6+� 6N!>!�6+�1�
+4""O-41��์#+4�1"�?PQ�OQ!+4""15�P!)5�> #+4�1"�O/*�6+�/"�B)!>/N)
�>�2์O-4R2�+1->�Q!�+4"/!�6+$->� �6+11�O""R�14O�+)/��+"!&AQ!�6! 
PLC N#+?*"N�?*"�6+Q�ON�+AP1�)A1� 6!/�N�>��5/N-� �6+� 6!/�)A1O-4�6+
�/"�B)15�P!)5�> +4""�6+11�O""15�P!)5�>P�*�6+#+4*B��์Q�O1��์#+4�1"�?P
25)&5! ์�5! N�N! +4""�6+#+4�1"15�P!)5�> +4""�6+$->��?P)?�/6)*A�/*BN! 
O-41AP! N  +/)�5Q�#�>"5�>�6+�?PN�?P*/�O1� 

*�N->�  
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001458 �6+/6�O$!�6+$->�O-4�6+ค/"คB)             3(2-3-4) 
 Production Planning and Control  

 O!4! 6+4""�6+$->� N��!>��6+&*6�+�์ �6+�5��6+2>!�O6��
�-5� �6+/6�O$!�6+$->� �6+/>N�+64/์�O!�B!O-4� 6R+2 6/+5"�5�2>!Q� �6+6�
�6+$->� �6+�/"�B)�6+$->� O-4#�>"5�>�6+�?PN�?P*/�O1� 

*�N->�  

1001471 �6+11�O""O-4�>��5Q�+4""R''O6             3(3-0-6) 
 Electrical Systems Installation and Design  

 "B+&/>�6 : 1001231  /��+R''O6 
 O!/�>��6+11�O""N"AQ1��O! �O1� 6/!�O-4)6�+�6! )6�+�6!
�/6)#-1�(5* +C#O""�6+� 6/!N6*R''O6� 6-5� 26*R''O6O-4N�N">-  N+2N/  
1B#�+�์R''O6O-41B#�+�์�O6�N�?*� �6+� 6!/�(6+4 �6+#+5"#+B��5/#+4�1"
� 6-5�O-4�6+11�O""/��+ !6�6+�5/N�O"#+4�B �6+11�O""/��+O2�2/N6�
O-41B#�+�์�O6�N�?*� �6+11�O""/��+)1N�1+์ P/-� '?�N�1+์O-4�COR''O6
/-5�  1B#�+�์#O1��5! +4""R''O6�B�N�>! �6+� 6!/��6+-5�/��+ �6+�N1-��>!
2 6/+5"�6+�>��5Q�1B#�+�์R''O6 �6+�>��5Q�1B#�+�์R''O6Q!16�6+&6�>�*์ 
P+��6!1B�26/�++)O-416�6+�?P1*CN1605* 

1001334 �6+11�O""+4""R''O6             3(3-0-6)  
 Electrical System Design  

 "B+&/>�6 : 1001221 /��+R''O6 1001321 N�+AP1��5�+�-R''O6 
 O!/�>��6+11�O""N"AQ1��O! �O1� 6/!�O-4)6�+�6! +4""�6+
� 6/!N6*R''O6 �6+N�?*!O""�6�R''O6 26*R''O6O-4N�N">- +6�26* 1B#�+�์
�6�R''O6O-41B#�+�์�O6�N�?*� �6+� 6!/�O-4�6+#+4)6�P/-� �6+
11�O""�6+N�>!26* �6+O�O�N6�5/#+4�1"� 6-5�O-4�6+11�O""/��+�5/N�O"
#+4�B�!6! �6+11�O""/��+O2�2/N6�O-41B#�+�์ �6+11�O""/��+
)1N�1+์ P/-�26*#O1!O-4O-4�COR''O6/-5� �6+� 6!/��+4O2-5�/��+ �6+Q�O
�6!+N/)�5!�1�1B#�+�์#O1��5! +4""R''O6� 6-5��B�N�>! +4""�6+�N1-��>!
2 6/+5"�6+�>��5Q��6�R''O6 

#+5"+/52/>�6 
#+5"�AP1/>�6(616R�*O-4(61615��,1  
#+5"� 61 >"6*+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2์O-4O$!�6+0@�16 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

1001472 +4""� 6-5�R''O6 3(3-0-6) 
 Electrical Power System  

 P � + �2 +O 6 � +4"" R''O 6� 6-5 �  1B #� +�์ + 4""R''O 6� 6-5 � 
-5�1�4N�&64�1�P/-� /��+R''O6�+4O22-5" +4""/!@P�/!N/* �B�-5�1�4
�1�N�+AP1�� 6N!>�R''O6O-4O""� 6-1� �B�-5�1�4�1�/)O1O#-�R''O6O-4
O""� 6-1� &6+6)>N�1+์�1�26*2N�O-4O""� 6-1� &6+6)>N�1+์�1�26*N�N">-
O-4O""� 6-1� /-5��6+�1�P/-�P'-/์ /-5��6+� 6!/��/6)$>�&+N1� +4""
�6+�N6*R''O6� 6-5� 

1001333 +4""R''O6� 6-5�             3(3-0-6) 
 Electrical Power System  

 "B+&/>�6 : 1001221 /��+R''O6 1001321 N�+AP1��5�+�-R''O6 

 P�+�2+O6�+4""R''O6� 6-5� �6+$->�&-5��6!R''O6 P+��5�+R''O6 
�B�-5�1�4�1�P/-�O""�N6� N �+6'�1�P/-� �+6'�1��N/�P/-�O-4�5/
#+4�1"�1�P/-� /��+R''O6� 6-5�O""�+4O22-5" +4""26)N'2 +4""�N1
/!N/* �B�2)"5�>O-4O""� 6-1��1�N�+AP1�� 6N!>�R''O6 �B�2)"5�>O-4
O""� 6-1��1�/)O1O#-�R''O6� 6-5� �6+� 6!/�&6+6)>N�1+์O-4O""� 6-1�
�1�26*2N�R''O6 &6+6)>N�1+์O-4O""� 6-1��1�26*N�N">- 2)�6+N�+A1�N6*
�1�+4""R''O6� 6-5� &AQ!�6!�6+R/-�1�P/-� &AQ!�6!�6+� 6!/��/6)$>�
&+N1� 

#+5"+/52 

N&>P)"B+&/>�6 
N&>P)N!AQ1/6+6*/>�6 
N&AP1Q/O21��-O1��5"26�6/>�6/>0/�++)N)��6
�+1!>�2 ์

R)N)? 1001431 �6+#O1��5!+4""R''O6� 6-5�             3(2-3-4)  
 Power System Protection  

 "B+&/>�6 : 1001333 +4""R''O6� 6-5� 
 26N/�BO-42�>�>�1��6+N�>��/6)$>�&+N1� �6+/>N�+64/์�6+
-5�/��+O""2))6�+ �6+/>N�+64/์�6+-5�/��+O""R)N2))6�+ &AQ!�6!�6�
#�>"5�>�1��6+#O1��5! /)O1O#-�N�+AP1�)A1/5�O-4�+6!2�>/N�1+์ 1B#�+�์
#O1��5!O-4+4""#O1��5! "�"6��1�+?N-*์#O1��5! &AQ!�6!�1�+?N-*์#O1��5! 
�/6)�O1��6+Q!�6+Q�O�6!�1�+?N-*์ P�+�2+O6�O-4�B�2)"5�>�1�+?N-*์ �6+
#O1��5!�+4O2N�>!O-4�6+-5�/��+-��>! �6+#O1��5!N�>�$-�N6� �6+#O1��5!26*
2N�P�*Q�O+?N-*์+4*4�6� �6+#O1��5!26*2N�P�*Q�O+?N-*์R&-1� �6+#O1��5!
)1N�1+์ �6+#O1��5!/)O1O#-� �6+#O1��5!N�+AP1�� 6N!>�R''O6 �6+#O1!�5!P�!

N&>P)+6*/>�6Q!�-BN)+6*/>�6N�&64 N&AP1Q/O!>2>�
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+O-4N#O!R#
�6)2(6/>0/�+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

�1�"52 �6+O!4! 61B#�+�์#O1��5!O""�>�>�5- �O1&@�#�>"5�>)6�+�6!O-4�/6)
#-1�(5*Q!�6+11�O""O-4�6+�>��5Q��6�R''O6 �6+%@�#�>"5�>�6+N�?P*/�5"
+4""R''O6� 6-5�O-4+4""#O1��5!R''O6� 6-5� 

R)N)? 1001324 />0/�++)O2�2/N6�             3(3-0-6)  
 Illumination Engineering  

  ++)�6�>�1�O2�O-4�6+)1�N/O! �/6)25)&5! ์+4//N6�O2�2/N6�
O-4�6+)1�N/O! #+>)6�O-4 �B�(6&�1��6+2N1�2/N6� -5�1�4N�&64�1�
O/-N�� 6N!>�O2� �6+�/"�B)O2�2/N6�O-4P�)R''O6 �6+ 11�O""O2�2/N6�
(6*Q!16�6+ O2�2/N6�(6*Q!P+��6! �6+11�O""O2�2/N6�(6*!1�16�6+ 
R'�!! 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001325 /> ?N�>��5/N-�2 6/+5"/>0/�+R''O6             3(3-0-6)  
 Numerical Methods for Electrical Engineers  

 �6+O�O#ั�/62)�6+N�>�N2O!O-4R)NN�>�N2O! �6+/>N�+64/์�/6)
�-6�N�-AP1! �6+/6+6��1�2)�6+N�>�N2O!O-4R)NN�>�N2O! �6+O�O+4""2)�6+
N�>�N2O!�O/*�6+� 6!/�N�>��5/N-� �6+#+4)6��N6Q!�N/�O-4!1��N/� 1!B&5! ์
O-4#+>&5! ์N�>��5/N-� �6+O�O+4""2)�6+N�>�1!B&5! ์�O/*+4N"?*"/> ?N�>��5/N-� 
�6+/6�N6R1N�!O-4N/�N�1+์R1N�! �6+/6$-N�-*�1�2)�6+N�>�1!B&5! ์*N1* 
�6+#+4*B��์Q�OP#+O�+) 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

R)N)? 1001326 /52�B�6�/>0/�++)R''O6             3(3-0-6)  
 Electrical Engineering Materials  

 P�+�2+O6��1�/52�B 2)"5�>�6�R''O6�1�/52�B 2)"5�>O)NN/-O��1�
/52�B 2)"5�>�6�O2��1�/52�B �/6)+CON"AQ1��O!N�?P*/�5"1B#�+�์26+�@P��5/! 6 �5/! 6
R''O6*>P�*/� 2(6&�6+N#O!�!/!R''O6�1��1�O�O� �1�N/-/ O-4O�P2 �6+
#+4*B��์Q�O/52�B1B#�+�์R''O6 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001335 />0/�++)R''O6O+�2C�             3(3-0-6)  
 High Voltage Engineering  

 �6+Q�O�6!R''O6O+��5!2C�O-4O+��5!N�>!Q!+4""R''O6� 6-5� �6+
� 6N!>�R''O6O+��5!2C�N&AP1�6+��21" N��!>��6+/5��6�R''O6O+��5!2C� 
N��!>��/6)N�+?*�2!6)R''O6O-4�!/!R''O6 �6+N�>�N"+��6/!์�6�R''O6Q!
�!/!O�P2 �1�N/-/O-4�1�O�O� N��!>��6+��21"R''O6O+��5!2C�2 6/+5"
/52�BO-41B#�+�์ �6+N�>�'O6$N6O-4�6+#O1��5!'O6$N6 �6+#+426!�6+Q�O�!/!
O-4+4""�6+�N1-��>! 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001339 �6+1!B+5�1์O-4�6+�5��6+&-5��6!             3(3-0-6) 
 Energy Conservation and Management 

 &AQ!�6!�1�#+42>� >(6&�1�&-5��6! /-5��6+�1�#+42>� >(6&
&-5��6!Q!16�6+O-41B�26/�++) �6+"+>/6+�5��6+(6+4R''O6 ���O1"5��5"
�6+1!B+5�1์&-5��6! �6+"+>/6+O-4/>N�+64/์&-5��6!Q!1B26/�++)O-416�6+ 
N��!>��6+Q�O&-5��6!1*N6�)?#+42>� >(6&Q!+4""2N1�2/N6� +4""+4"6*�/6)
+O1! O-4+4""#+5"16�60 )1N�1+์Q!1B�26/�++) +4""�6+$->�R''O6�/6)

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

+O1!+N/) �6+1!B+5�1์&-5��6! )6�+�6+�5��6+&-5��6! O-4�6+/>N�6+4/์N�>�
N01�062�+์ 

R)N)? 1001432 N�คP!P-*?1B#�+�์�5�N�O"&-5��6!             3(3-0-6)  
 Energy Storage Technologies  

 O!/P!O)�6+&5�!6+4""R''O6� 6-5� 1B#�+�์�5�N�O"&-5��6!�@P�N#O!
/!N/*/!@P��1�+4""R''O6� 6-5� �6+Q�O1B#�+�์�5�N�O"&-5��6!Q!+�R2"+>�O-4
+�R''O6 &-5��6!�/6)+O1! &-5��6!!Q 6O""2C"�-5" &-5��6!16�6015�&-5��6!
�6�R2P�+N�!O-4N�AQ1N&->�25�N�+64/์O""1AP! &-5��6!R''O6N�)? O�/�5/N�O"
#+4�B &-5��6!O)NN/-O��5/N/!?P*/! 6*>P�*/� �6+&>�6+�6�5/N-A1�+4""242)
&-5��6! 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001432 N�AP1)�N1�5"Nค+A1�N6*R''O6             3(3-0-6)  
 Grid Integration 

 "B+&/>�6 : 1001333 +4""R''O6� 6-5� 
 O!4! 6+4""� 6/!N6*&-5��6!R''O6 +4""R''O626)N'2 +4""2N�
�N6*R''O6O+�2C��+4O2�+� �6+N�AP1)�N1�5"N�+A1�N6*R''O6 �6+#O1��5!
N�+A1�N6*R''O6 2/>� �์N�?* +์  �6+#O1��5!'O6$N6  O-4�6+N�O6�5!R�O�6�
O)NN/-O�R''O6 O!4! 6�6++"�/!N�+A1�N6* � 6-5�R''O6-5�/��+O-41>)&?O�!�์
N�+A1�N6*�?P�B��N1+N/)�6�R''O6 �6+&>�6+�6O-4#+4N)>!�N6O+��5!�?P
N#-?P*!O#-� R'�+4&+>" O+��5!26+์)1!>�2์O-426+์)1!>�2์�N1N�AP1) +4�5"
�/6)N�O6�5!R�O �5/��N�*� 6-5�R''O6�>!�(6& /��+�+1� �O1� 6/!��1�
N�+A1�N6*R''O6 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

   

R)N)? 1001433 +4""� 6/!N6*R''O6� 6-5�             3(3-0-6)  
 Electrical Power Distribution Systems  

 "B+&/>�6 : 1001333 +4""R''O6� 6-5� 
 /-5��6+&>�6+�6�@��6+11�O""+4""� 6/!N6*R''O6 �6+N-A1�
+4""� 6/!N6*R''O6 �6+Q�O�6!�1�� 6-5�R''O6 P�+�2+O6�O-42N/!#+4�1"�1�
+4""� 6/!N6*R''O6 +4""2�6!?R''O6*N1*O""�N6�N 1B#�+�์Q!2�6!?R''O6
*N1* �6+/6�� 6O/!N��1�2�6!?R''O6*N1* �6+#O1��5!'O6$N6 +4""�6+�N1-��>! 
+4""�6+$->�O%�O""�+4�6* �B�2)"5�>�1�+4""R)P�+�+>� �6+Q�O�6!
+4""R)P�+�+>�Q!+4""� 6/!N6*R''O6 �B�(6&O-4�/6)!N6N�AP1�A1�1�+4""
� 6/!N6*R''O6 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001434 �6+$->�� 6-5�R''O6�O/*&-5��6!             3(3-0-6) 
 O2�16�>�*์O-4&-5��6!-) 

 Solar and Wind Power Generation  

 �/6)+CON"AQ1��O!N�?P*/�5"&-5��6!-)O-4O2�16�>�*์ �B�-5�1�4
�1�-) +4""R''O6� 6-5��6�&-5��6!-) �5�/5!-)O-4�B�-5�1�4�1��5�/5!-) 
�B�-5�1�4�1�O2�16�>�*์ +4""R''O6� 6-5��6�N�--์O2�16�>�*์ +4""R''O6
� 6-5��6�&-5��6!�/6)+O1!�6�O2�16�>�*์ �B�-5�1�4�1�N�--์O2�16�>�*์ 
�B�-5�1�4�1�O$�242)&-5��6!�/6)+O1!�6�O2�16�>�*์ 1>N-O��+1!>�2์
� 6-5�O-4+4""�5"N�-AP1!�6�R''O62 6/+5"�6+O#-�&-5��6!�6�&-5��6!

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

O2�16�>�*์O-4-) +4""�6+�5�N�O"&-5��6! +4""P��N�?P*/O-4+4""N�AP1)�N1
+4""R''O6 

R)N)? 1001435 +4""�5"Nค-AP1!*6!*!�์R''O6O-4             3(3-0-6) 
 *6!*!�์R''O6$2)$26!  
 Electric and Hybrid Electric Vehicle Traction Systems 

 "B+&/>�6 : 1001337 +4""�5"N�-AP1!R''O6 
�6+� 6�6!+4""�5"N�-AP1!�1�*6!*!�์R''O6 O-4*6!*!�์R''O6

$2)$26! �6+� 6�6!�?PP/)��/6)N+O/�P 6O+�">����?P O-4P/)��/6)N+O/2C�
� 6-5�R''O6���?P �B�2)"5�>N�>�1B�)��>�1� N�+AP1��5�+R''O6�+4O2�+� O""
�+4�BO!O*� O-4O""R+OO#-��N6!N�+AP1��5�+R''O6�>�P�+!52O""O)NN/-O��6/+ 
N�+AP1��5�+R''O6N/!?P*/! 6�?P15�+62N/!� 6-5�R''O6�5"�/6)N+O/2C� (CPSR) 

N�+AP1��5�+�-R''O6O""2/>��์+?-5�O�!�์ O-4�6+#+4*B��์Q�O�6! 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001436 +4""�N6*R''O62 6/+5"+�R'             3(3-0-6)  
 Railway Electrification Systems  

 #+4/5�>�6+&5�!6+�R' �6+�5"N�-AP1!+4""-6��C�O-4�"/!+�R' 
�6+�N6*R''O6�+4O2�+�2 6/+5"+�R' �6+�6*R''O6�+4O22-5"2 6/+5"+�R' 
+4""26*O��?!6+?O""&6�16�60O-4+4""+6��5/! 6 �6+�N1-��>!O-4�6+
N�AP1)�N1�5!Q!+4""+�R''O6 �B�(6&� 6-5�O-426+์)1!>�2์Q!+4""R''O6 �6+
N%O6�+/�2(6/4�6+� 6�6!�1�+4""+�R' 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

 

R)N)? 1001437 �6+-6��C��O/*R''O6O-4N�คP!P-*?�"/!+�R' 3(3-0-6)  
 Electric Traction and Rollingstock Technology  

�6+Q�O&-5��6!�1�+�R' �6+�!2N�$COP�*26+O-4�6+�!2N�2>!�O6�6�+6� 
)1N�1+์-6��C�O-4N��P!P-*?�6+�5"N�-AP1! /5/+��5�+N�+AP1�*!�์�?N�- /5/+�
�5�+�?N�--R''O6 /5/+��5�+R''O6 +�R'�?N�-+6� (DMU) +��5�+R''O6 (EMU) 

/5/+��5�+R2"+>� N��P!P-*?+�R'�/6)N+O/2C� +�R'O)NN/-O� 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001438 �6+ค/"คB)O-4#�>"5�>�6++�R'             3(3-0-6)  
 Railway Operation and Control  

 /-5��6+&AQ!�6!�1��6+#�>"5�>�6!O-4�/"�B)+�R' �6+16�5�>
25��6�N"AQ1��O! &-/5��6+N�-AP1!�?P�1�+�R' +4*4/N6�+4//N6��"/!+�R'
O-4/-5��6+"5��5"25)&5! ์ �6+�5��6+6�N/-6N�>!+�R' �6+�/"�B)�6+N�>!
+�R' 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001346 1>!N�1+์N!O��1�2++&2>P�2 6/+5"1B�26/�++)            3(2-3-4)  
 Internet of Things (IoT) for Industry  

 "B+&/>�6 : 1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 
 (6&+/)1>!N�1+์N!O��1�2++&2>P� 26+์�O/+์O-4�1'�์O/+์2 6/+5"
1>!N�1+์N!O��1�2++&2>P� N��P!P-*?O-4P#+P��1- �6+#+4*B��์Q�O1>!N�1+์N!O�
�1�2++&2>P�Q!�6! />0/�++) 1B�26/�++) �/6)#-1�(5* 2B�(6& 2AP126+ 
�6+�-6�O-4�6+P�1�6 �6+#+4*B��์Q�O�6+$->� P�+��6+2 6/+5"!>2>�Q!�6+
2+O6�1>!N�1+์N!O��1�2++&2>P�2 6/+5"�6+Q�O�6! 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

   

R)N)? 1001347 �6+N�AP1)�N1O-4�6+2AP126++4//N6�ค1)&>/N�1+์ 3(2-3-4)  
 Computer Interfacing and Communication  

"B+&/>�6 : 1001221 /��+R''O6 
             1001223 />0/�++)1>N-O��+1!>�2์ 
             1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 

 �6+N�AP1)�N1+4""�1)&>/N�1+์�5"1B#�+�์�N6�N �6+N�AP1)�N1O""
Q�O26*O-4R+O26* �6+N�AP1)�N1O""1!B�+) �6+N�AP1)�N1O""�!6! �6+&5�!6
P#+O�+)O-4��21"+4""�1)&>/N�1+์�5"1B#�+��์N6�N �?P� 6�6+N�AP1)�N1 �6+
#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�11�O""O-42+O6�
�6+N�AP1)�N1O-4�6+2AP126++4//N6��1)&>/N�1+์ 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001348 �6+ค/"คB)N�>��5/N-��O/*ค1)&>/N�1+์             3(2-3-4)  
 O-4�6+ค/"คB)N�>��5/N-�P�*�+� 
 Computer Aid Design (CAD) and 

 Computer Aid Manufacturing (CAM) 

 "B+&/>�6/�/"�CN : 1001342 �6+Q�O�1)&>/N�1+์�N/*Q!�6+ 
                                                 11�O""O-4�6+$->� 

 /-5��6+�/"�B)O""�?N1O!�?O-4�?N1O!�?1��์ #+4�1"�1��?N1O!�?
O-4�?N1O!�?�5Q�Q!�O6!26+์�O/+์O-4�1'�์O/+์ �6+�5Q��N6 �6+21"N�?*" �6+Q�O
�6! �6+N�?*!P#+O�+)�/"�B) �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) 
P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O�?N1O!�?O-4�?N1O!�?2 6/+5"�6+$->� 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

 

 

  

R)N)? 1001349 �6+N�?*!P#+O�+)N�AP1)+4//N6�Nค+AP1��5�+�5")!B1*์ 3(2-3-4)  
 Human Machine Interfacing (HMI) programming 

 "B+&/>�6/�/"�CN : 1001344 +4""�/"�B)Q!1B�26/�++)�O/* 

                                                 &?O1-�? 
/-5��6+O-4�6+11�O""&AQ!�6!N�?P*/�5"2N/!#+426!�5"$COQ�O

2 6/+5"2�6�6 �6+N+?*!+COP�+�2+O6��1�+4""�6!Q!P+��6!O-4�6+11�O""
P#+O�+) N&AP1Q�ON�AP1)P*�+4""�N6�N Q!�6!�6+$->�O-4�/"�B)N�O6�O/*�5! 
�6+N+?*!+CO�6+Q�O�6!�1'�์O/+์2�6�6�?P)?Q�OQ!#ั��B"5! �6+#�>"5�>�6+�?P
N�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�&5�!6P#+O�+)N�AP1)+4//N6�
N�+AP1��5�+�5")!B1*์Q!1B�26/�++) 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001442 �6++5"(6&�1�Nค+AP1�             3(2-3-4)  
 Machine Vision  

 "B+&/>�6 : 1000111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6! 

                                         />0/�++) 

                             1001345 />�*6�6+/BN!*!�Q์!(6�1B�26/�++) 

O!/�>�N"AQ1��O!�1��6++5"(6&�1�N�+AP1� 2N/!#+4�1"�1�
+4""�6++5"(6&�1�N�+AP1� �6+�5Q��N6+4""�6+�N6*(6& �6++5"(6& �6+
/>N�+64/์(6& �6+#+4)/-$-(6& �6+#+5"#+B��B�(6&�1�(6&Q!P�N)!N�>�
&AQ!�?P �6+#+5"#+B��B�(6&�1�(6&Q!P�N)!N�>��/6)�@P �6+O"N�2N/!(6& �6+
2�5��B�-5�1�4 �6+�5"�CN �6+/5� �6+�5�/)/�/)CN �6+#+4*B��์Q�O�6!�6++5"

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

(6&�1�N�+AP1� �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�
#+4*B��์Q�O�6++5"(6&�1�N�+AP1�Q!�6!1B�26/�++) 

R)N)? 1001443 /BN!*!�์Nค-AP1!�?P15�P!)5�>             3(2-3-4)  
 Autonomous Mobile Robot  

 "B+&/>�6 : 1000111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6! 

                                         />0/�++) 

               1001226 +4""�>�>�5-O-4R)P�+�1!P�+-N-1+์ 
 �/6)+CO&AQ!�6!�1�/BN!*!�์N�-AP1!�?P15�P!)5�> 1��์#+4�1"�1�
/BN!*!�์N�-AP1!�?P +4""&>�5��1�/BN!*!�์N�-AP1!�?P ��>�062�+์�1�/BN!*!�์ 
�-!062�+์�1�/BN!*!�์N�-AP1!�?PN�?P*/�5" �6+/>N�+64/์� 6O/!N� �6+N�-AP1!�?P
N�>�1!B&5! ์ �6+/>N�+64/์R�!6)>� �6+N�-AP1!�?PO-4�6+/6�O$! N�!N�1+์O-4
O1��CN1N�1+์ +4""�/"�B)/BN!*!�์ �6+N�?*!P#+O�+)�/"�B)/BN!*!�์N�-AP1!�?P 
�6+#+4*B��์�6+Q�O�6!/BN!*!�์N�-AP1!�?PQ!1B�26/�++) �6+#�>"5�>�6+�?P
N�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�11�O""O-42+O6�/BN!*!�์
N�-AP1!�?PQ!�6!1B�26/�++) 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001444 �6+N+?*!+CO�1�Nค+AP1��5�+O-4+4""15��+>*4             3(2-3-4)  
 Machine Learning and Intelligent System  

 "B+&/>�6 : 1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6! 

                                         />0/�++) 

 �6+2+O6�+4""�6+N+?*!+COO-4�/6)�-6��1�+4""N)��6�+1!>�2์ 
/> ?�6+N+?*!+CO�?PN�?P*/�O1��5"�6+N+?*!+CO�1�N�+AP1��5�+O-4+4""15�+>*4 �6+
#+4*B��์Q�O+4""�6+N+?*!+CO�1�N�+AP1��5�+O-4+4""15�+>*4 �6+#�>"5�>�6+�?P

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

N�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�#+4*B��์Q�O+4""�6+N+?*!+CO�1�
N�+AP1��5�+O-4+4""15�+>*4Q!�6!1B�26/�++) 

R)N)? 1001445 +4""#�>"5�>�6+O-4Nค+A1�N6*Q!(6ค1B�26/�++) 3(2-3-4)  
 Operating System and Networking in Industry  

 "B+&/>�6 : 1001344 +4""�/"�B)Q!1B�26/�++)�O/*&?O1-�? 
           1001348 �6+�/"�B)N�>��5/N-��O/*�1)&>/N�1+์O-4 

                        �6+�/"�B)N�>��5/N-�P�*�+� 
+4""#�>"5�>�6+�N6�N O-4N�+A1�N6*�?PQ�O1*CNQ!(6�1B�26/�++) 

�6+�>��5Q� �6+Q�O�6! �6+0@�16N�?P*/�5"1B#�+�์�N6�N �?PN�?P*/�O1�N&AP1Q/ON�>�
+4""#�>"5�>�6+O-4N�+A1�N6*Q!(6�1B�26/�++) �6+#�>"5�>�6+�?PN�?P*/�O1�Q!
�6!/>0/�++)  P�+��6!N&AP1Q/O!>2>�R�O2+O6�N�+A1�N6*�O/*1B#�+�์N�+A1�N6* �6+
N�AP1)�N1�5"N�+AP1�&?O1-�? (PLC) O-4�?N1O!�? (CNC) /+A11B#�+�์�?PQ�OQ!
1B�26/�++) 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001447 �6+"C+�6�6+�6+$->��O/*ค1)&>/N�1+์             3(2-3-4)  
 Computer Integrated Manufacturing (CIM)  

 "B+&/>�6 : 1001445 +4""#�>"5�>�6+O-4N�+A1�N6*Q! 

                                         (6�1B�26/�++) 

 /-5��6+&AQ!�6!�1��6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์ �6+
! 6/-5��6+�1��6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์R##+4*B��์Q�OQ!�6!
1B�26/�++) �6+! 6N16�1)&>/N�1+์)6#+4*B��์Q�O�6!Q!�O6!�1��6+2AP126+
�O1)C- +4""�6!�O1)C- 2N/!#+426!+4//N6�)!B1*์�5"N�+AP1��5�+ �6+/6�O$!
�6+�5��6+/52�B �6+/6�O$!O/-N��?P)6�1�/52�B - 6�5"�/6)2 6�5� O-4#ั�/6

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

�1�/� �6+0@�16+4""�6+"C+�6�6+�6+$->��O/*�1)&>/N�1+์�?P)?�6+Q�O�6!
1*CN#ั��B"5! 

R)N)? 1001448 +4""2)1��-%ั��5/             3(2-3-4)  
 Embedded System  

 "B+&/>�6 : 1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 
 (6&+/)�1�+4""2)1��-%ั��5/ �B�-5�1�4�1�+4""2)1��-%ั�
�5/ P�+�2+O6�&AQ!�6!�1�+4""2)1��-%ั��5/ �6+11�O""+4""2)1��-%ั��5/ 
N�+AP1�#+4)/-$-Q!+4""%ั��5/ #+4N(��1�N�+AP1�#+4)/-$- 2�6#ั�*�++)
�1�R)P�+P#+N�2N�1+์O-4R)P�+�1!P�+-N-1+์ N�+AP1�)A1O-41B#�+�์�N1&N/� 
�6+N�?*!P#+O�+)1>!&B�O-4N16�์&B� +?�?2N�1+์ �B�� 625P� P/)��?P1*CN �5/!5"
N/-6 �6+�5��5�//4 �6+#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O
!>2>�11�O""+4""2)1��-%ั��5/ 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

R)N)? 1001449 �6+N�?*!P#+O�+)�B�ค 625P�(616/>�/-             3(2-3-4)  
 Visual Programming  

 "B+&/>�6 : 1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5" 

                                         �6!/>0/�++) 

 �6+N�?*!�B�� 625P�/>�/-�O/*(616/>�/- #+4N(��O1)C- 16+์N+*์ �5/
�?Q O'O)�O1)C- �6!�O1)C- �6+�>��N1�5"&1+์�"!�1)&>/N�1+์ �6+11�O""
P�+�2+O6��1�P#+O�+)O-4�6+��21"�/6)�C��O1��1�P#+O�+) �6+
#�>"5�>�6+�?PN�?P*/�O1�Q!�6!/>0/�++) P�+��6!N&AP1Q/O!>2>�&5�!6P#+O�+)
�B�� 625P�(616/>�/-Q!1B�26/�++) 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 
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+6*/>�6/-5�2C�+N�>) +6*/>�6/-5�2C�+#+5"#+B� N/�B$-�6+#+5"#+B� 

   

1001455 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์  3(2-3-4) 
 Special Topics in Mechatronics Engineering   

 "B+&/>�6 : �@Q!1*CN�5"-5�1�4N!AQ1/6�1�/>�6 

 N#O!/>�6N�?P*/�5"/>�*6�6+�?P!N62!Q�N#O!&>N01 O-4N#O!#+4P*�!์
�N 1!> 2> �  O-4�O 1�$N 6!�6+ N/O!�1"�6���4�++)�6+#+4� 6��4
/>0/�++)062�+์R)N)? 

1001453 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์ 1 3(2-3-4)  
 Special Topics in Mechatronics Engineering 1  

 N!AQ1/6&>N01N�?P*/�5"N��P!P-*?Q!26�6N)��6�+1!>�2์P�*�4)?�6+
#+4�60+6*-4N1?*�-N/�/!O6 

N&>P)+6*/>�6Q!�-BN)+6*/>�6N-A1� N&AP1Q/O!>2>�)?
+6*/>�6N-A1��?P/-6�/-6* )?�/6)�5!2)5* O-4
N2+>)2+O6��/6)N�O)O�O��6�/>�6�6+ 

1001454 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์ 2 3(2-3-4)  
 Special Topics in Mechatronics Engineering 2  

 N!AQ1/6&>N01N�?P*/�5"N��P!P-*?Q!26�6N)��6�+1!>�2์P�*�4)?�6+
#+4�60+6*-4N1?*�-N/�/!O6 
1001455 /5/�O1&>N01�6�/>0/�++)N)คค6�+1!>�2์ 3 3(2-3-4)  
 Special Topics in Mechatronics Engineering 3  

 N!AQ1/6&>N01N�?P*/�5"N��P!P-*?Q!26�6N)��6�+1!>�2์P�*�4)?�6+
#+4�60+6*-4N1?*�-N/�/!O6 
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�6+6�O2��25�2N/!�6+�5��6+N+?*!�6+21!O""N�>�+B� 

Active Learning  
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�6+6�O2��25�2N/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) 
 

� 6!/!+6*/>�6�5Q�/)��?PN#>�21!Q!/-5�2C�+ 80 +6*/>�6 
� 6!/!+6*/>�6�?P�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) 68 +6*/>�6 �>�N#O!+O1*-4 85 �1�+6*/>�6Q!/-5�2C�+ 

� 6!/!+6*/>�6�?PR)NR�O�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) 12 +6*/>�6 �>�N#O!+O1*-4 15 �1�+6*/>�6Q!/-5�2C�+ 

2+B#�?P�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) 66 +6*/>�6 P�*)?+6*-4N1?*� �5�!?Q 

+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

/)/�/>�6N�&64 R)N!O1*�/N6 112 /!N/*�>�         

/>�6/>�*6062�+์O-4ค�>�062�+์ 17 /!N/*�>�         

0202104 ��>�062�+์2 6/+5"/>0/�++) 1 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

0202105 ��>�062�+์2 6/+5"/>0/�++) 2 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

0202212 2)�6+N�>�1!B&5! ์ 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

0204103 N�)?2 6/+5"/>0/�++) 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

0204193 #�>"5�>�6+N�)?2 6/+5"/>0/�++) 1(0-3-0) 20 - 15 30 15 20 100 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

0209103 '>2>�2์2 6/+5"/>0/�++) 1 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

0209193 #�>"5�>�6+'>2>�22์ 6/+5"/>0/�++) 1 1(0-3-0) 20 - 15 30 15 20 100 - 
/>�6&AQ!�6!�6�/>0/�++)062�+์ 24 /!N/*�>�         

1000010 �+4"/!�6+$->��5Q!&AQ!�6! 1(0-3-0) 30 - 10 50 - 10 100 - 
1000011 �6+N�?*!O""/>0/�++) 3(2-3-4) 10 - 10 30 - 50 100 - 
1000211 /52�B/>0/�++) 3(3-0-6) 30 - 10 - 10 50 100 - 
1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์  3(2-3-4) 

 2 6/+5"�6!/>0/�++)�6!/>0/�++) 

20 - 10 10 10 50 100 - 

1000012 �-062�+์/>0/�++) 3(3-0-6) 15 - 10 - - 75 100 - 
1000222 1B�/&-062�+์O-4�-062�+์  3(3-0-6) 

 �1�R/- 

10 - 10 - 5 75 100 - 

1001351 �6+/>�5* &5�!6 O-4!/5��++) 2(1-2-3) 

 �6�/>0/�++)N)��6�+1!>�2 ์

5 30 20 - 5 40 100 - 

1001451 &AQ!�6!�6+N#O!$CO#+4�1"�6+  3(2-3-4) 

 2 6/+5"/>0/�++)N)��6�+1!>�2 ์

30 - 10 - 10 50 10 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

/>�6N1� R)N!O1*�/N6 68 /!N/*�>�         

/)/�/>�6"5�ค5" 62 /!N/*�>�         

�-BN)/>�6&AQ!�6!�6��O6!/>0/�++)R''O6 26 /!N/*�>�         

1001201 #�>"5�>�6+/��+R''O6 1(0-3-0) - - 15 50 15 20 100 - 
1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4 1(0-3-0) 

 N�+AP1�)A1/5��6�R''O6 
- - 15 50 15 20 100 - 

1001221 /��+R''O6 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

1001222 2!6)O)NN/-O�R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001223 />0/�++)1>N-O��+1!>�2 ์ 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�

Q!/>�6/-5�O-4P�+��6! 

1001224 N�+AP1�)A1/5��6�R''O6O-4�6+/5� 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

1001225 25��6�O-4+4"" 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�
Q!/>�6/-5�O-4P�+��6! 

1001226 +4""�>�>�5-O-4  3(2-3-4) 

 R)P�+�1!P�+-N-1+์ 
10 20 - 10 10 50 100 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

1001321 N�+AP1��5�+�-R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001322 +4""�/"�B) 3(2-3-4) 10 - 10 30 - 50 100 - 
�-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5! 

21 /!N/*�>� 

        

1001331 1>N-O��+1!>�2์� 6-5� 3(2-3-4) 10 - 10 30 - 50 100 - 
1001332 P+��O!� 6-5�R''O6O-42�6!?*N1* 3(3-0-6) 20 - 5 - - 75 100 - 
1001333 +4""� 6-5�R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001334 �6+11�O""+4""R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001335 />0/�++)R''O6O+�2C� 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�

Q!/>�6/-5�O-4P�+��6! 

1001431 �6+#O1��5!+4""R''O6� 6-5� 3(2-3-4) 10 - 10 30 - 50 100 - 
1001432 N��P!P-*?1B#�+�์�5�N�O"&-5��6! 3(3-0-6) - - - - - 100 100 N#O!/>�6&AQ!�6!N&AP1Q�O�N1*1�

Q!/>�6/-5�O-4P�+��6! 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

�-BN)/>�6+4""ค/"คB)15�P!)5�>O-4/BN!*!�์ 15 /!N/*�>�         

1001141 N)��6�+1!>�2์N"AQ1��O! 1(1-0-2) - - 30 10 10 50 100 - 
1001341 N�!N�1+์O-4�+6!2�>/N�1+์ 3(2-3-4) 10 - 20 10 10 50 100 - 
1001342 �6+Q�O�1)&>/N�1+์�N/*Q! 1(0-3-0) 

 �6+11�O""O-4�6+$->� 

- - 15 50 15 20 100 - 

1001343 R2�+1->�O-4!>/N)�>� 3(2-3-4) 10 - 20 10 10 50 100 - 
1001344 +4""�/"�B)Q!1B�26/�++)  1(0-3-0) 

 �O/*&?O1-�? 
- - 15 50 15 20 100 - 

1001345 />�*6�6+/BN!*!�์Q!(6�  3(2-3-4) 

 1B�26/�++) 

10 - 20 10 10 50 100 - 

1001441 �6+11�O""+4""N)��6�+1!>�2 ์ 3(2-3-4) 30 - 5 10 5 50 100 - 
/>�6N-A1� R)N!O1*�/N6 6 /!N/*�>�         

�-BN)&AQ!�6!�6��O6!/>0/�++)R''O6         

1001323 �6+#+4)/-$-25��6��>�>�1- 3(3-0-6) 20 - 5 - - 75 100 - 
1001324 />0/�++)O2�2/N6� 3(3-0-6) 20 - 5 - - 75 100 - 
1001325 /> ?N�>��5/N-�2 6/+5"/>0/�+R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001326 /52�B�6�/>0/�++)R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

�-BN)/>�6�6+11�O""+4""R''O6O-4+4""#O1��5!         

1001336 �/6)#-1�(5*�6�R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001337 +4""�5"N�-AP1!R''O6 3(2-3-4) 20 - 5 - - 75 100 - 
1001338 �6+N�AP1)�N1�5"N�+A1�N6*R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
1001339 �6+1!B+5�1์O-4�6+�5��6+&-5��6! 3(3-0-6) 20 - 5 - - 75 100 - 
1001433 +4""� 6/!N6*R''O6� 6-5� 3(3-0-6) 20 - 5 - - 75 100 - 
1001434 �6+$->�� 6-5�R''O6�O/*&-5��6! 3(3-0-6) 

 O2�16�>�*์O-4&-5��6!-) 

20 - 5 - - 75 100 - 

1001435 +4""�5"N�-AP1!*6!*!�์R''O6O-4 3(3-0-6) 

 *6!*!�์R''O6$2)$26! 

20 - 5 - - 75 100 - 

1001436 +4""�N6*R''O62 6/+5"+�R' 3(3-0-6) 20 - 5 - - 75 100 - 
1001437 �6+-6��C��O/*R''O6O-4  3(3-0-6) 

 N��P!P-*?�"/!+�R' 

20 - 5 - - 75 100 - 

1001438 �6+�/"�B)O-4#�>"5�>�6++�R' 3(3-0-6) 20 - 5 - - 75 100 - 
1001439 �6+11�O""+4""P+��5�+R''O6 3(3-0-6) 20 - 5 - - 75 100 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

�-BN)/>�6+4""15�P!)5�>O-4/BN!*!�์        - 
1001346 1>!N�1+์N!O��1�2++&2>P�  3(2-3-4) 

 2 6/+5"1B�26/�++) 

30 - 5 10 5 50 100 - 

1001347 �6+N�AP1)�N1O-4�6+2AP126+  3(2-3-4) 

 +4//N6��1)&>/N�1+์ 
20 - 10 10 10 50 100 - 

1001348 �6+�/"�B)N�>��5/N-��O/* 3(2-3-4) 

 �1)&>/N�1+์O-4�6+�/"�B)N�>��5/N-�P�*�+� 
30 - 5 10 5 50 100 - 

1001349 �6+N�?*!P#+O�+)N�AP1)+4//N6�  3(2-3-4) 

 N�+AP1��5�+�5")!B1*์ 

30 - 5 10 5 50 100 - 

1001442 �6++5"(6&�1�N�+AP1� 3(2-3-4) 30 - 5 10 5 50 100 - 
1001443 /BN!*!�์N�-AP1!�?P15�P!)5�> 3(2-3-4) 30 - 5 10 5 50 100 - 
1001444 �6+N+?*!+CO�1�N�+AP1��5�+  3(2-3-4) 

 O-4+4""15��+>*4 

30 - 5 10 5 50 100 - 

1001445 +4""#�>"5�>�6+O-4N�+A1�N6* 3(2-3-4) 

 Q!(6�1B�26/�++) 

20 - 10 10 10 50 100 - 

1001446 +4""�6+$->�O""*A�/*BN! 3(3-0-6) 10 - 30 - 10 50 100 - 
1001447 �6+"C+�6�6+�6+$->� 3(3-0-6) 

 �O/*�1)&>/N�1+์ 
10 - 30 - 10 50 100 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

1001448 +4""2)1��-%ั��5/ 3(2-3-4) 30 - 5 10 5 50 100 - 
1001449 �6+N�?*!P#+O�+)�B�� 625P�  3(2-3-4) 

 (616/>�/- 

30 - 5 10 5 50 100 - 

�-BN)#+4*B��์�6�/>0/�++)         

1000311 N0+1�062�+์/>0/�++) 3(3-0-6) - - - - - 100 100 - 
1001452 !/5��++)�O6!+4""�/"�B)15�P!)5�> 
             O-4/BN!*!� ์

20 5 5 20 - 50 100 - 

1001453 /5/�O1&>N01�6�/>0/�++)  3(3-0-6)) 

 N)��6�+1!>�2์ 1 

20 5 5 20 - 50 100 - 

1001454 /5/�O1&>N01�6�/>0/�++)  3(3-0-6)) 

 N)��6�+1!>�2์ 2 

20 5 5 20 - 50 100 - 

1001455 /5/�O1&>N01�6�/>0/�++)  3(3-0-6)) 

 N)��6�+1!>�2์ 3 

20 5 5 20 - 50 100 - 

�-BN)"C+�6�6+�6�/>0/�++)         

1000462 �6+�/"�B)�B�(6& 3(3-0-6) - - - - - 100 10 - 
1000462 2�>�>2 6/+5"/>0/�++) 3(3-0-6) - - - - - 100 10 - 
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+/52/>�6/�AP1+6*/>�6//!N/*�>� 

+O1*-4�1��+4"/!�6+�5��6+N+?*!�6+21!O""N�>�+B� (Active Learning) O-4O"""++*6* 

+/)+O1*-4 
100 

+4"BN/�B$-Q!�+�?�?P+6*/>�6
!5Q!R)N)?�6+21!O""N�>�+B�  

(Active Learning) 

+O1*-4�1��6+�5��6+N+?*!+COO""N�>�+B� (Active Learning) +4"B+O1*-4�1�
�6+�5��6+
N+?*!+COO""

�,1�? 
(Passive 

Learning) 

Project 

 Based 

Learning 

(+O1*-4) 

Research 

Based 

Learning 

(+O1*-4) 

Problem 

Based 

Learning 

(+O1*-4) 

Activity 

Based 

Learning 

(+O1*-4) 

�6+21! 

N�>�+B�1AP! N 

(+O1*-4) 

/>�6#+42"�6+�์/>�6�?& 6 /!N/*�>�         

O$!�6+0@�16Pค+��6!         

1001301 25))!6 1(0-3-0) 10 40 20 20 10 - 100 - 
1001303 �6+%@��6!�6�/>0/�++)  270 �5P/P)� 
 N)��6�+1!>�2 ์

  20 60 20 - 100 - 

1001401 P�+��6!�6�/>0/�++) 2(0-6-0) 

 N)��6�+1!>�2์ 1 

40 20 20 10 10 - 100 - 

1001402 P�+��6!�6�/>0/�++) 3(0-9-0) 

 N)��6�+1!>�2์ 2 

40 20 20 10 10 - 100  

O$!�6+0@�162/�>�0@�16         

1001302 �6+N�+?*)�/6)&+O1)2/�>�0@�16 2(2-0-4) - - - - - 100 100 N+?*!+CON&AP1N�+?*)�5/R#2/�>�
0@�16 

1001403 2/�>�0@�16 6(0-18-0) - - 5 85 10 - 100 - 

 

/)6*N/�B  )/6/>�*6-5*� 6/!�Q/O/-5�2C�+�O1�N&>P)�6+�5��6+N+?*!�6+21!O"" Active Based Learning, Problem Based Learning, Project Based Learning, 

Research Based Learning, Activity Based Learning, /+A1+C#O""1AP! N �?PR)NQ�N�6+21!O"""++*6*P�*)?25�2N/!�6+21!�5��-N6/R)N!O1*�/N6+O1*-4 50  

�1�+6*/>�6�5Q�/-5�2C�+ P�*+6*/>�6N/-N6!?Q�4�O1�)?25�2N/!�1�N/-621!�O/*/> ?�6+�O6��O!R)N!O1*�/N6+O1*-4 25 �1�N/-6�5Q�/)�Q!+6*/>�6!5Q!
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(6ค$!/� � 

�6+6�N#+?*"N�?*"N!AQ1/626+42 6ค5��1�/-5�2C�+�5"N!AQ1/6
26+4�6)#+4�60�+4�+/�0@�16 >�6+ N+AP1� )6�+�6!

คB�/B�>+4�5"#+>��6�+? 26�6/>�6/>0/�++)062�+์       
&.0. 2553
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�6+6�N#+?*"N�?*"N!AQ1/626+42 6ค5��1�/-5�2C�+�5"N!AQ1/626+4�6)#+4�60�+4�+/�0@�16 >�6+ N+AP1� )6�+�6!คB�/B�>+4�5"#+>��6�+?  
26�6/>�6/>0/�++)062�+์ &.0. 2553 

 

)ค1.1 /-5�2C�+ 
1. �AP126�6   

/>0/�++)N)��6�+1!>�2์ 
 

/>0/�++)N)��6�+1!>�2์ 
2. �AP1#+>��6    

(616R�*: />0/�++)062�+"5��>� (/>0/�++)N)��6�+1!>�2์) 
(61615��,1: Bachelor of Engineering (Mechatronics Engineering) 

 

(616R�*: />0/�++)062�+"5��>� (/>0/�++)N)��6�+1!>�2์) 
(61615��,1: Bachelor of Engineering (Mechatronics Engineering) 

3. -5�1�4�1�26�6/26�6/>�6 

   3.1 1��์�/6)+CO�?PN�?P*/N!AP1��5"��>�062�+์#+4*B��์�1)&>/N�1+์O-4�6+
� 6-1� (Applied Mathematics, Computer and Simulations) /)6*�@� 
N!AQ1/6�/6)+CO�?P! 6N2!1+4""�N6� N Q!+C#O"" �1�2)�6+��>�062�+์�6+
� 6-1�+4"" �6+11�O""O-4/>N�+64/์+4""� 6-1� +4""#O1!�-5" O-4 
�6+#+4)/-$-"!�1)&>/N�1+์ N#O!�O! 

0202104 ��>�062�+์2 6/+5"/>0/�++) 1 

1000011 �6+N�?*!O""/>0/�++) 

1001111 �6+N�?*!P#+O�+)�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 
1001322 +4""�/"�B) 

1001334 �6+11�O""+4""R''O6 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

1001441 �6+11�O""+4""N)��6�+1!>�2์  
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)ค1.1 /-5�2C�+ 
   3.2 1��์�/6)+CO�?PN�?P*/N!AP1�Q!�O6!�-062�+์ (Mechanics) /)6*�@� N!AQ1/6
�/6)+CO�?P1*CN"! &AQ!�6!�?PN�?P*/�O1��5"�6+/>N�+64/์O+�/+A1(6+41AP! N �?P�+4� 6
�5"+4""N�>��- +/)�5Q��6+/>N�+64/์�6+ N�-AP1!�?P�!�+4�5P��@��6+/>N�+64/์
�/6)N�O!O-4�6+N#-?P*!+C#�1�/5��B(6*Q�O(6+4O""�N6�N �?P)6�+4� 6 

0209103 '>2>�2์2 6/+5"/>0/�++) 1 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 

1000012 �-062�+์/>0/�++) 

   3.3 1��์�/6)+CO�?PN�?P*/N!AP1��5"1B�/062�+์O-4�-062�+์�1�R/- (Thermal 

Sciences and Fluid Mechanics) /)6*�@� N!AQ1/6�/6)+CO�?P1*CN"!�/6)+CO
&AQ!�6!�1�-5�1�4N�&64 (characteristics) O-4�+4"/!�6+�1��1�R/- 
/-5��6+&-062�+์�1��1�R/- �6+N�-AP1!�?P�1��/6)+O1! +4""�6� �/6)
+O1!O-4�6+#+4*B��์Q�O�?PN�?P*/N!AP1��5Q�/)� 

1000222 1B�/&-062�+์O-4�-062�+์�1�R/- 

1001141 N)��6�+1!>�2์N"AQ1��O!  
1001341 N�!N�1+์O-4�+6!2�>/N�1+์  
1001343 R2�+1->�O-4!>/N)�>� 

1001345 />�*6�6+/BN!*!�์Q!(6�1B�26/�++) 

1001441 �6+11�O""+4""N)��6�+1!>�2์  
   3.4 1��์�/6)+CO�?PN�?P*/N!AP1��6�N�)?O-4/52�B (Chemistry and Materials) 

/)6*�@� N!AQ1/6 �/6)+CO�?P1*CN"!&AQ!�6!�1�2)"5�>O-42�6!4�1�226+ �6+
N#-?P*!O#-� �6+O#++C# O-4�6+N�>�#�>�>+>*6�1�226+ �6+#+4*B��์Q�O�6!
226+Q!�O6!�N6� N +/)�5Q��+4"/!�6+�6�/>0/�++)�1�/52�B 

0204193 #�>"5�>�6+N�)?2 6/+5"/>0/�++) 

0204103 N�)?2 6/+5"/>0/�++) 

1000211 /52�B/>0/�++) 

1000010 �+4"/!�6+$->��5Q!&AQ!�6! 

   3.5 1��์�/6)+CO�?PN�?P*/N!AP1��6�&-5��6! (Energy) /)6*�@� N!AQ1/6�/6)+CO�?P
N�?P*/�O1��5" &-5��6!#+4N(��N6�N �?P� 6N#O!Q!�?/>�#+4� 6/5! �+4"/!�6+
$->� �6+�!2N� N#O!�O! +/)�@��-R�/+A1 /-5��6+�6+N#-?P*!+C#�1�&-5��6! 
O-4+/)�5Q�N!AQ1/6�?PN�?P*/�5"&-5��6!�6�N-A1�O-4&-5��6!��O�! 2 6/+5"Q!
1!6�� 

0209104 '>2>�2์2 6/+5"/>0/�++) 1 

0209194 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 

1001201 #�>"5�>�6+/��+R''O6  
1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4N�+AP1�)A1/5��6�R''O6 

1001221 /��+R''O6 

1001321 N�+AP1��5�+�-R''O6 
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)ค1.1 /-5�2C�+ 
1001331 1>N-O��+1!>�2์� 6-5� 
1001333 +4""� 6-5�R''O6 

1001334 �6+11�O""+4""R''O6 

   3.6 1��์�/6)+CO�?PN�?P*/N!AP1��5"R''O6O-41>N-O��+1!>�2์ (Electricity and 

Electronics) /)6*�@� N!AQ1/6�/6)+CO�@P � N�?P */�5"�,1�?�6�R''O6O-4
1>N-O��+1!>�2์N�N! /��+O-4+4""R''O6 1B#�+�์O-4/��+1>N-O��+1!>�2์�-AP!
O)NN/-O�R''O6 25��6� N#O!�O! +/)R#�@��6+#+4*B��์Q�O�6!�O/* N��P!P-*?
�6�R''O6O-41>N-O��+1!>�2์ 

0209104 '>2>�2์2 6/+5"/>0/�++) 1 

0209194 #�>"5�>�6+'>2>�2์2 6/+5"/>0/�++) 1 

1001201 #�>"5�>�6+/��+R''O6  
1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4N�+AP1�)A1/5��6�R''O6 

1001221 /��+R''O6 

1001223 />0/�++)1>N-O��+1!>�2์ 
1001224 N�+AP1�)A1/5��6�R''O6O-4�6+/5� 

1001222 2!6)O)NN/-O�R''O6 
1001226 +4""�>�>�5-O-4R)P�+P&+N�2N�1+์ 
1001322 +4""�/"�B) 

1001225 25��6�O-4+4"" 

1001321 N�+AP1��5�+�-R''O6 

1001331 1>N-O��+1!>�2์� 6-5� 
1001333 +4""� 6-5�R''O6 

1001334 �6+11�O""+4""R''O6 

1001431 �6+#O1��5!+4""R''O6� 6-5� 
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)ค1.1 /-5�2C�+ 
   3.7 1� �์�/6)+CO �?P N �?P */ N!AP 1��5"�6+"+>/6+�5��6++4"" ( System 

Management) /)6*�@� N!AQ1/6�/6)+CO�6��6+�5��6+O-4�6+�/"�B)Q!+4""
1B�26/�++) )6�+�6!O-4�/6)#-1�(5*�6� />0/�++) N0+1�062�+์P-�>2�>
�2์+/)R#�@��6+! 626+2!N�0)6Q�OQ!�6+"+>/6+�5��6+ 

1000461 �/6)+CON"AQ1��O!N�?P*/�5"�6+#+4�1" B+�>� 

1001334 �6+11�O""+4""R''O6 

1001431 �6+#O1��5!+4""R''O6� 6-5� 

   3.8 1��์�/6)+C์�?PN�?P*/N!AP1��6��?//>�*6 2B�(6& O-42>P�O/�-O1) (Biology 

Health and Environment) /)6*�@� N!AQ1/6�/6)+CO�?P1*CN"!&AQ!�6!�1��,1�?
O-4�6+! 6)6#+4*B��์Q�O�6! �?PN�?P*/N!AP1��6��O6!�?//>�*6 2B�(6& O-4
2>P�O/�-O1) 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� 

0000262 �5�1>�0@�16 

0000263 />�?�B)�!�O1��>P! 

0000261 25��)*5P�*A!O-4N0+1��>�&1N&?*� 
0000161 �B�(6&�?/>� 

0000162 2>P�O/�-O1)�5"�6+� 6N!>!�?/>� 

4. คB�-5�1�4�1�"5��>��?P&@�#+42�ค 

   4.1 )?�B� ++) �+>* ++) )?25))6�6+/4 +CO�5��6-N�04 O-4� 6/!O6�?PN#O!
&-N)A1��?+5"$>��1" �N1�!N1� />�6�?& O-4�N125��) O-4#�>"5�>�!(6*Q�O
�++*6"++�/>�6�?&�O/*�/6) �AP125�*์2B�+>� O-4N2?*2-4 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์  
Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?�++*6"++�Q!/>�6�?& 

  4.2 )?�/6)+COQ!062�+์�?PN�?P*/�O1��5Q�(6��,1�?O-4#�>"5�>26)6+�#+4*B��์Q�O
062�+์�5��-N6/1*N6�N/)642)N&AP1�6+#+4�1"/>�6�?&�1��! O-4�6+0@�16
�N1Q!+4�5"2C��@Q!R#R�O 

PLO 1 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�2CN062�+์
/>0/�++)�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�/>�*6062�+์ 

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1���>�062�+์ 
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)ค1.1 /-5�2C�+ 
PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN
/>0/�++)�5Q!2C� 
Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!
2N/!�1�/>0/�++)N�+AP1��- 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!
2N/!�1�/>0/�++)R''O6 

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!
2N/!�1�/>0/�++)�/"�B) 

PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+
O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""R''O6 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""#O1��5! 

PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 
O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""�/"�B)
15�P!)5�> 
Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""/BN!*!�์
2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 
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)ค1.1 /-5�2C�+ 
PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)NN&AP1! 6R#2CN�6+O�O#ั�/6�O/*
062�+์�6��O6!/>0/�++)N)��6�+1!>�2์ 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�N��P!P-*?
2)5*Q/)N 

  4.3 )?�/6)Q%N+COQ!1��์�/6)+COO-4N��P!P-*?�?P)?�6+N#-?P*!O#-�&5�!61*N6�
�N1N!AP1� 26)6+�&5�!61��์�/6)+CO�?P�!)?1*CNQ/O2C��@Q!R# N&AP1&5�!6�!N1� 
&5�!6�6! &5�!625��)O-4 #+4N�0�6�> 

PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�N��P!P-*?
2)5*Q/)N 
PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์  
Sub PLO 7C )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

   4.4 �>�N#O! � 6N#O! )?�/6)�>�+>N+>P)2+O6�2++�์O-426)6+�N-A1�/> ?O�OR�
#ั�/6R�O1*N6�N/)642) 

PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+
O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""#O1��5! 

PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 
O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""/BN!*!�์
2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 
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)ค1.1 /-5�2C�+ 
PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�N��P!P-*?
2)5*Q/)N 
PLO 6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)
25�ค)O-4�6+N#็!$CO#+4�1"�6+ 
Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*!/5��++)�6�25��) 

   4.5 )?)!B1*25)&5! ์O-4)?�/6)26)6+�Q!�6+� 6�6!+N/)�5"$CO1AP! )?�5�14Q!
�O6!�6+� 6�6! N#O!/)CN��4 26)6+�"+>/6+�5��6+�6+� 6�6!R�O1*N6�
N/)642) O-4N#O!$CO)?�50!��>�?P�? Q!�6+� 6�6! 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์  
Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?#+42>� >(6& 

   4.6 )?�/6)26)6+�Q!�6+�>��N12AP126+ O-4Q�O(616R�* (616�N6�#+4N�0 
O-405&�์�6�N��!>�Q!�6+�>��N12AP126+ +/)�@��6+Q�ON��P!P-*?26+2!N�0R�O
N#O!1*N6��? 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?#+42>� >(6& 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1�
�?/>� (lifelong learning) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 
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)ค1.1 /-5�2C�+ 
5. )6�+�6!$-�6+N+?*!+CO 
   5.1 �B� ++) �+>* ++)  PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 

Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?�++*6"++�Q!/>�6�?& 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?#+42>� >(6& 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1�
�?/>� (lifelong learning) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

   5.2 �/6)+CO PLO 1 1 >"6*ค/6)+CO�O6!/>�*6062�+์O-4ค�>�062�+์&AQ!�6!2 6/+5"�N1*1�2CN062�+์
/>0/�++)�5Q!&AQ!�6! 

Sub PLO 1A 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1�/>�*6062�+์ 

Sub PLO 1B 1 >"6*O-4)?�5�14#�>"5�>Q!062�+์�1���>�062�+์ 

PLO 2 1 >"6*062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์�5Q!&AQ!�6!2 6/+5"�N1*1�2CN
/>0/�++)�5Q!2C� 
Sub PLO 2A 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!
2N/!�1�/>0/�++)N�+AP1��- 

Sub PLO 2B 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!
2N/!�1�/>0/�++)R''O6 

Sub PLO 2C 1 >"6*O-4)?�5�14#�>"5�>�6��O6!/>0/�++)N)��6�+1!>�2์�5Q!&AQ!�6!Q!
2N/!�1�/>0/�++)�/"�B) 
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)ค1.1 /-5�2C�+ 
PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+
O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""R''O6 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""#O1��5! 

PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 
O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""�/"�B)
15�P!)5�> 
Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""/BN!*!�์
2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 

PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)NN&AP1! 6R#2CN�6+O�O#ั�/6�O/*
062�+์�6��O6!/>0/�++)N)��6�+1!>�2์ 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�N��P!P-*?
2)5*Q/)N 

   5.3 �5�14#ั��6 PLO 3 #+4*B��์Q�O062�+์�6��O6!�6+11�O""+4""R''O6O-4+4""#O1��5! Q!�6+
O�O#ั�/6 O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 3A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""R''O6 

Sub PLO 3B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""#O1��5! 
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)ค1.1 /-5�2C�+ 
PLO 4 #+4*B��์Q�O062�+์�6��O6!+4""ค/"คB)15�P!)5�>O-4/BN!*!�์Q!�6+O�O#ั�/6 
O-4&5�!6�N1*1�2 6/+5"(6ค�B)�!O-4(6ค1B�26/�++) 

Sub PLO 4A )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""+4""�/"�B)
15�P!)5�> 
Sub PLO 4B )?�5�14#�>"5�>O-4#+4*B��์Q�O�6!062�+์�6��O6!�6+11�O""/BN!*!�์
2 6/+5"�6!�/"�B)+4""15�P!)5�>Q!(6�1B�26/�++) 

PLO 5 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์N&AP12+O6�N�คP!P-*?2)5*Q/)N 
Sub PLO 5A />N�+64/์O-41(>#+6*N��P!P-*?2)5*Q/)NN&AP1! 6R#2CN�6+O�O#ั�/6�O/*
062�+์�6��O6!/>0/�++)N)��6�+1!>�2์ 

Sub PLO 5B #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�N��P!P-*?
2)5*Q/)N 
PLO 6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)
25�ค)O-4�6+N#็!$CO#+4�1"�6+ 
Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�!/5��++)25��) 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*!/5��++)�6�25��) 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?�++*6"++�Q!/>�6�?& 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?#+42>� >(6& 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1�
�?/>� (lifelong learning) 
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)ค1.1 /-5�2C�+ 
Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

   5.4  �5�14�/6)25)&5! ์+4//N6�"B��-O-4�/6)+"$>��1" PLO 6 "C+�6�6+062�+์�6��O6!/>0/�++)N)คค6�+1!>�2์2 6/+5"�6+2+O6�!/5��++)
25�ค)O-4�6+N#็!$CO#+4�1"�6+ 
Sub PLO 6A #+4*B��์062�+์�6��O6!/>0/�++)N)��6�+1!>�2์N&AP12+O6�!/5��++)25��) 

Sub PLO 6B )?�5�14�6+N#O!$CO#+4�1"�6+�O/*!/5��++)�6�25��) 

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7A )?�/6)+5"$>��1"�N1�!N1� 25��) O-4)?�++*6"++�Q!/>�6�?& 

Sub PLO 7B )?(6/4$CO! 6 26)6+�� 6�6!+N/)�5"$CO1AP!R�O1*N6�)?#+42>� >(6& 

Sub PLO 7C )?�/6)�>�2+O6�2++�์ )?/B�>(6/4Q!�6+O�OR�#ั�/6 O-4)?�6+N+?*!+CO�-1�
�?/>� (lifelong learning) 

Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 

   5.5 �5�14�6+/>N�+64/์N�>��5/N-� �6+2AP126+O-4�6+Q�ON��P!P-*?
26+2!N�0  

PLO 7 O2��11��@�คB�-5�1�4�1�/>0/�+N)คค6�+1!>�2์ 
Sub PLO 7D )?�/6)26)6+��O!�/O6�/6)+CO�?P�C��O1� �5!2)5* O-4 2AP126+�5Q�Q!+C#O""
�6+&C�O-4�6+N�?*!P�*Q�ON��P!P-*?26+2!N�0�?PN/)642) 
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(6ค$!/� � 

)6�+�6!คB�/B�>+4�5" #+>��6�+?  
26�6/>0/�++)N)คค6�+1!>�2์ ()ค1.1)  
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)6�+�6!คB�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ 
&.0.`cca 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N1�26+O!"�O6* 

#+4�60�+4�+/�0@�16 >�6+ 
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N+AP1� )6�+�6!คB�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ 
&.0.`cca 

)6�+�6!คB�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ 
 

_. �AP126�6/26�6/>�6 

�AP126�6 />0/�++)062�+์ 
�AP126�6/>�6  

(_) />0/�++)R''O6 

(`) />0/�++)R''O6 (26�6*N1*R''O6� 6-5�) 
(a) />0/�++)R''O6 (26�6*N1*R''O62AP126+/P�+�)!6�)) /+A1 />0/�++)P�+�)!6�) /+A1 

/>0/�++)R''O62AP126+ 

(b) />0/�++)R''O6 (26�6*N1*1>N-O��+1!>�2์) /+A1 />0/�++)1>N-O��+1!>�2์ 

(c) />0/�++)R''O6 (26�6*N1*+4""/5��B)) /+A1 />0/�++)+4""/5��B) /+A1/>0/�++)15�P!)5�> 
(d) />0/�++)N�+AP1��- 

(e) />0/�++)P* 6 
(f) />0/�++)1B�26/�6+ 

(g) />0/�++)N�)? 
(_^) />0/�++)2>P�O/�-O1) 

(__) />0/�++)N�1�+ 

(_`) />0/�++)N)��6�+1!>�2์ 

(_a) />0/�++)N/)A1�O+N 
(_b) />0/�++)*6!*!�์ 

(_c) />0/�++)/52�B 
(_d) />0/�++)16/6+ 

(_e) />0/�++)�+4"/!�6+�?/(6& 

`. �AP1#+>��6 
(616R�*:  />0/�++)062�+"5��>� 

/0.". 
(61615��,1:  Bachelor of Engineering 

B.Eng. 
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/)6*N/�B )6�+�6!�B�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ �4N!O!)6�+�6!$-�6+N+?*!+CON#O!
/-5� 2N/!�AP1#+>��6O-4�AP1�?PO2��26�6/>�6 16�� 6/!�O���N6��5!Q!2�6"5!1B�)0@�16
�N6�N �6)+6*-4N1?*��1�26�6/>�6O-4/>�6�?&!5Q! /6��AP1#+>��6O-4/+A1�AP126�6/>�6�?P
2�6"5!1B�)0@�16� 6/!� O���N6��6��?P#+6��Q!)6�+�6!�B�/B�>3 �O1�)?$-�6+N+?*!+CO
21��-O1��5"�AP1#+>��6!5Q!N (+6*-4N1?*�#+6��Q!(6�$!/�) O-42(6��"�?��4
/>0/�++)062�+์O/N �#+4N�0R�*Q/O�/6)N/O!�1" �5Q �!?Q Q/O N#O!R#�6)#+4�60
�+4�+/�0@�16 >�6+ N+AP1� /-5�N���์�6+� 6/!��AP1#+>��6 

a. -5�1�4�1�26�6/26�6/>�6 

26�6/>0/�++)062�+์ N#O!26�6/>�6�?PN�?P*/�5"�6+! 6�/6)+CO�6���>�062�+์O-4/>�*6062�+์
 ++)�6�>)6#+4*B��์Q�O )?/-6*26�6*N1*� 6Q/ON�>��/6)/-6�/-6*Q!�O6!1��์�/6)+COO-426�6/>�6�?&
�?PN�?P*/�O1� �5Q�!?Q&AQ!�6!�/6)+CO�1�26�6/>0/�++)062�+์#+4�1"�O/*�/6)+CO�6��O6!��>�062�+์
/>�*6062�+์&AQ!�6!O-4/>�*6062�+์#+4*B��์ N&AP1! 6R#2CN�6+�N1*1�1��์�/6)+CO�O/*062�+์O-4
N��P!P-*?�?PN�?P*/�O1��5"26�6/>�6�?& 

#ั��B"5!26�6/>0/�++)062�+์)?�/6)/-6�/-6*O-4O��O�!�N#O!26�6/>�6*N1*/-6*�O6!
N!AP1�)6�6��6+N#-?P*!O#-�1*N6�+/�N+O/�1�N��P!P-*?O-4�/6)�O1��6+�1�25��) �@�)?/-6*2�6"5!
�5�� 6/-5�2C�+�?P)BN�N!O!1��์�/6)+CO�?PO���N6��5!�6)N1�-5�1�์�1�O�N-42�6"5! �6+� 6O!�26�6/>�6
*N1*Q!26�6/>0/�++)062�+์ �@Q!1*CN�5"�6+�5�1��์#+4�1"�1�1��์�/6)+CO�?P� 6N#O!Q!O�N-426�6/>�6�?& 

O!/�6�Q!�6+�5��6+�1"N��1��์�/6)+COQ!26�6/>0/�++)062�+์ R�O&>�6+�6�6��O1O!4! 6  

(Recommendation) O-4O!/�6��?P ! 6 N2!1Q!�+1"Q/�N� 6))6�+� 6!26�-�1�26�6
/> 0 / � + + ) 0 6 2 � +์  N �N !  International Education Accords (Washington Accord), The 

Accreditation Board for Engineering and Technology (ABET), Japanese Accreditation Board 

for Engineering Education (JABEE) �+1")6�+�6!�B�/B�>�N6�#+4N�0 +N/)�5"�6++4�)�/6)+COO-4
#+42"�6+�์�1�"B�-6�+Q!26�6/>0/�++)062�+์�6�2�6"5!1B�)0@�16�N6�N O-4�6�2(6/>0/�+ 
#+4�1"�5"�/6)�O1��6+�1�25��)O-4&AQ!�6!1B�26/�++)Q!#+4N�0�?P2N�N2+>)�6+&5�!6N��P!P-*?�?P
N/)642) &@P�&6�!N1� O-4-��6+! 6N�O6N��P!P-*? �5�!5Q! !1�N/!A1�6�ค/6)+CO&AQ!�6!�6�
ค�>�062�+์O-4/>�*6062�+์ ++)�6�> �@P�N#็!1�ค์ค/6)+CO&AQ!�6!�?P� 6N#็!2 6/+5"�B�26�6/>�6�?&
O-O/ 26�6/>�6*N1*�6�/>0/�++)062�+์�B�26�6/>�6 *5�� 6N#O!�?P�4�O1�)?1��์#+4�1"�1�1��์�/6)+CO�?P
� 6N#O!Q!�6+#+4�1"/>�6�?& P�*16�� 6O!�N#O!�1"N��1��์�/6)+CO�?P2 6�5��5��N1R#!?Q 

_) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"ค�>�062�+์#+4*B��์ ค1)&>/N�1+์ O-4�6+� 6-1� 
(Applied Mathematics, Computer and Simulations) 

`) 1�ค์ค/6)+CO�?PN�?P*/N!AP1�Q!�O6!�-062�+์ 
(Mechanics) 

a) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"1B�/062�+์O-4�-062�+์�1�R/- 
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(Thermal Sciences and Fluid Mechanics) 

b) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��6�Nค)?O-4/52�B 
(Chemistry and Materials) 

c) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��6�&-5��6! 

(Energy) 

d) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"R''O6O-41>N-O��+1!>�2์ 
(Electricity and Electronics) 

e) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"�6+"+>/6+�5��6++4"" 

(System Management) 

f) 1�ค์ค/6)+CO�?PN�?P*/N!AP1��6��?//>�*6 2B�(6& O-42>P�O/�-O1) 

(Biology Health and Environment) 

1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"ค�>�062�+์#+4*B��์ ค1)&>/N�1+์ O-4�6+� 6-1� (Applied 

Mathematics, Computer and Simulations) /)6*�@� N!AQ1/6�/6)+CO�?P! 6N2!1+4""�N6�N Q!
+C#O""�1�2)�6+��>�062�+์ �6+� 6-1�+4"" �6+11�O""O-4/>N�+64/์+4""� 6-1� +4""
#O1!�-5" O-4�6+#+4)/-$-"!�1)&>/N�1+์ N#O!�O! 

1�ค์ค/6)+CO�?PN�?P*/N!AP1�Q!�O6!�-062�+์ (Mechanics) /)6*�@� N!AQ1/6�/6)+CO�?P1*CN"!
&AQ!�6!�?PN�?P*/�O1��5"�6+/>N�+64/์O+�/+A1(6+41AP!N �?P�+4� 6�5"+4""N�>��- +/)�5Q��6+/>N�+64/์�6+
N�-AP1!�?P �!�+4�5P��@��6+/>N�+64/์�/6)N�O!O-4�6+N#-?P*!+C#�1�/5��B(6*Q�O(6+4O""�N6�N �?P)6
�+4� 6 

1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"1B�/062�+์O-4�-062�+์�1�R/- (Thermal Sciences and 

Fluid Mechanics) /)6*�@� N!AQ1/6�/6)+CO�?P1*CN"!�/6)+CO&AQ!�6!�1�-5�1�4N�&64 (characteristics) 

O-4�+4"/!�6+�1��1�R/- /-5��6+&-062�+์�1��1�R/- �6+N�-AP1!�?P�1��/6)+O1! +4""�6�
�/6)+O1!O-4�6+#+4*B��์Q�O�?PN�?P*/N!AP1��5Q�/)� 

1�ค์ค/6)+CO�?PN�?P*/N!AP1��6�Nค)?O-4/52�B (Chemistry and Materials) /)6*�@� N!AQ1/6
�/6)+CO�?P1*CN"!&AQ!�6!�1�2)"5�>O-42�6!4�1�226+ �6+N#-?P*!O#-� �6+O#++C# O-4�6+
N�>�#�>�>+>*6�1�226+ �6+#+4*B��์Q�O�6!226+Q!�O6!�N6� N +/)�5Q��+4"/!�6+�6�/>0/�++)�1�/52�B 

1�ค์ค/6)+CO�?PN�?P*/N!AP1��6�&-5��6! (Energy) /)6*�@� N!AQ1/6�/6)+CO�?PN�?P*/�O1��5"&-5��6!
#+4N(��N6�N �?P� 6N#O!Q!�?/>�#+4� 6/5! �+4"/!�6+$->� �6+�!2N� N#O!�O! +/)�@��-R�/+A1/-5��6+
�6+N#-?P*!+C#�1�&-5��6! O-4+/)�5Q�N!AQ1/6�?PN�?P*/�5"&-5��6!�6�N-A1�O-4&-5��6!��O�!2 6/+5"Q!
1!6�� 

1�ค์ค/6)+CO�?P N�?P*/N!AP1��5"R''O6O-41> N-O��+1!>�2์ (Electricity and Electronics) 

/)6*�@� N!AQ1/6�/6)+CO�@P�N�?P*/�5"�,1�?�6�R''O6O-41>N-O��+1!>�2์ N�N! /��+O-4+4""R''O6 1B#�+�์
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O-4/��+1>N-O��+1!>�2์ �-AP!O)NN/-O�R''O6 25��6� N#O!�O! +/)R#�@��6+#+4*B��์Q�O�6!�O/*
N��P!P-*?�6�R''O6O-41>N-O��+1!>�2์ 

1�ค์ค/6)+CO�?PN�?P*/N!AP1��5"�6+"+>/6+�5��6++4"" (System Management) /)6*�@� 
N!AQ1/6�/6)+CO�6��6+�5��6+O-4�6+�/"�B)Q!+4""1B�26/�++) )6�+�6!O-4�/6)#-1�(5*�6�
/>0/�++) N0+1�062�+์ P-�>2�>�2์ +/)R#�@��6+! 626+2!N�0)6Q�OQ!�6+"+>/6+�5��6+ 

1�ค์ค/6)+CO�?PN�?P*/N!AP1��6��?//>�*6 2B�(6& O-42>P�O/�-O1) (Biology Health and 

Environment) /)6*�@� N!AQ1/6�/6)+CO�?P1*CN"!&AQ!�6!�1��,1�?O-4�6+! 6)6#+4*B��์Q�O�6!�?P
N�?P*/N!AP1��6��O6!�?//>�*6 2B�(6& O-42>P�O/�-O1) 

+C#�?P a._ O2��P�+�2+O6��1�-5�1�426�6�6�/>0/�++)062�+์ P�*�B�26�6/>�6�O1�)?1��์
�/6)+CO&AQ!�6!�?PN#O!�-BN)/>�6�6���>�062�+์O-4/>�*6062�+์ ++)�6�> N�N! '>2>�2์ N�)? (O2���O/*
�+1"N2O!�@"Q!+C#�?P a._) 2 6/+5"O�N-426�6/>�6�1�26�6/>0/�++)062�+์ �4#+4�1"�O/*1��์�/6)+CO
�N6�N �5��?P�-N6/R/OO-O/�O6��O!Q!"6�1��์�/6)+CO�@Q!�5"N1�-5�1�์�1�/-5�2C�+ (O2���O/*�+1"N2O!#+4
Q!+C#�?P a._) P�*)?25�2N/!1��์�/6)+CO�?PO���N6��5!R�OQ!O�N-426�6/>�6 �5Q�!?QN!AP1��6�062�+์O-4
N��P!P-*?Q!26�6/>0/�++)062�+์ )?�6+&5�!6N#-?P*!O#-��?P�N1!�O6�+/�N+O/ �6+� 6/!�25�2N/!�?P
O!N!1!2 6/+5"26�6/>�6�@�)>16��+4� 6R�O �6+11�O""/-5�2C�+Q/O�5!2)5*�4�O1�� 6!@��@��/6)2 6�5�
�1�N��P!P-*?Q!�N/�N/-6!5Q! �@P�16�� 6Q/O/-5�2C�+Q!26�6/>�6N�?*/�5! )?25�2N/!�1�1��์�/6)+CO�?P
O���N6��5!N)AP1N/-6N#-?P*!O#-�R# �5�!5Q! �6+11�O""/-5�2C�+�?P�?O-4�5!2)5* 21��-O1��5"�/6)
�O1��6+25��) �4�O1�� 6!@��@�N��P!P-*?�?PN#O!#ั��B"5! #+4�1"�5"N1�-5�1�์�1�O�N-42�6"5!3 
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/)6*N/�B _) 2 6/+5"/-5�2C�+�?PN#>�21!Q!-5�1�4�1��6+"C+�6�6+�/6)+CO�6�N!AQ1/6�1�26�6/>�6

�N6�N �6)�5/1*N6��?P#+6��Q!�+1")6�+�6!�B�/B�>3!?Q 26)6+�Q�O�+1")6�+�6!�B�/B�>
3!?QQ!�6+11�O""/-5�2C�+R�O P�*Q/OQ�ON!AQ1/626+4�?PN�?P*/�O1�$2)$26!N�O6�O/*�5!Q!
25�2N/!�?PN/)64�5"26�6/>�6�?&!5Q!N 

`) 2 6/+5"26�6/>�6�?P)>R�O)?+6*-4N1?*�#+6��Q!�+1")6�+�6!�B�/B�>3!?Q 26)6+�Q�O�+1"
)6�+�6!�B�/B�>3!?QQ!�6+11�O""/-5�2C�+N"AQ1��O!R�O P�*N!O!$-�6+N+?*!+CON#O!2 6�5� 
2N/!+6*-4N1?*�N!AQ1/626+42 6�5� 26)6+��5�� 6+6*-4N1?*�N&>P)N�>)Q!O�N-4/5/�O1�?P
N�?P*/�O1�R�OQ!1!6�� 

b. คB�-5�1�4�1�"5��>��?P&@�#+42�ค์ 

b._ )?�B� ++) �+>* ++) )?25))6�6+/4 +CO�5��6-N�04 O-4� 6/!O6�?PN#O!&-N)A1��? +5"$>��1"
�N1�!N1� />�6�?& O-4�N125��) O-4#�>"5�>�!(6*Q�O�++*6"++�/>�6�?&�O/*�/6)
�AP125�*์2B�+>� O-4N2?*2-4 
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b.` )?�/6)+COQ!062�+์�?PN�?P*/�O1��5Q�(6��,1�?O-4#�>"5�> 26)6+�#+4*B��์Q�O062�+์�5��-N6/
1*N6�N/)642)N&AP1�6+#+4�1"/>�6�?&�1��! O-4�6+0@�16�N1Q!+4�5"2C��@Q!R#R�O 

b.a )?�/6)Q%N+COQ!1��์�/6)+COO-4N��P!P-*?�?P)?�6+N#-?P*!O#-�&5�!61*N6��N1N!AP1� 26)6+�
&5�!61��์�/6)+CO�?P�!)?1*CNQ/O2C��@Q!R# N&AP1&5�!6�!N1� &5�!6�6! &5�!625��)O-4
#+4N�0�6�> 

b.b �>�N#O! � 6N#O! )?�/6)�>�+>N+>P)2+O6�2++�์ O-426)6+�N-A1�/> ?O�OR�#ั�/6R�O1*N6�
N/)642) 

b.c )?)!B1*25)&5! ์O-4)?�/6)26)6+�Q!�6+� 6�6!+N/)�5"$CO1AP! )?�5�14Q!�O6!�6+� 6�6!
N#O!/)CN��4 26)6+�"+>/6+�5��6+�6+� 6�6!R�O1*N6�N/)642) O-4N#O!$CO)?�50!��>�?P�?Q!
�6+� 6�6! 

b.d )?�/6)26)6+�Q!�6+�>��N12AP126+ O-4Q�O(616R�* (616�N6�#+4N�0 O-405&�์�6�
N��!>�Q!�6+�>��N12AP126+ +/)�@��6+Q�ON��P!P-*?26+2!N�0R�ON#O!1*N6��? 

c. )6�+�6!$-�6+N+?*!+CO 
)6�+�6!$-�6+N+?*!+CO 24�O1!�B�-5�1�4"5��>��?P&@�#+42��์ #+4�1"�O/* 

c._ คB� ++) �+>* ++) 

(_) N�O6Q�O-4�6"�@Q�Q!/5�! ++)R�* �+4/!5�Q!�B��N6�1�+4""�B� ++) �+>* ++)N2?*2-4 
O-4 �AP125�*์2B�+>� 

(`) )?/>!5* �+��N1N/-6 +5"$>��1"�N1�!N1�O-425��) N�6+&��+4N"?*"O-4�O1"5��5"�N6�N�1�
1��์�+O-425��) 

(a) )?(6/4�/6)N#O!$CO! 6O-4$CO�6) 26)6+�� 6�6!N#O!/)CN��4 26)6+�O�OR��O1�5�O*O�
�6)- 6�5"�/6)2 6�5� N�6+&2>� >O-4+5"'ั��/6)�>�N/O!�1�$CO1AP! +/)�5Q�N�6+&Q!�B��N6
O-405��>N0+?�1��/6)N#O!)!B1* ์

(b) 26)6+�/>N�+64/์O-4#+4N)>!$-�+4�"�6��6+Q�O�/6)+CO�6�/>0/�++)�N1"B��- 1��์�+
25��)O-42>P�O/�-O1) 

(c) )?�++*6"++��6�/>�6�6+O-4/>�6�?& O-4)?�/6)+5"$>��1"Q!�6!4$CO#+4�1"/>�6�?&
+/)�@�N�O6Q��@�"+>"��6�25��)�1�/>�6�?&/>0/�++)Q!O�N-426�6�5Q�O�N1�?��!�@�#ั��B"5! 

c.` ค/6)+CO 
(_) )?�/6)+COO-4�/6)N�O6Q��6���>�062�+์&AQ!�6! />�*6062�+์&AQ!�6! />0/�++)&AQ!�6!O-4

N0+1�062�+์ N&AP1�6+#+4*B��์Q�O�5"�6!�6��O6!/>0/�++)062�+์�?PN�?P*/�O1� O-4�6+2+O6�
!/5��++)�6�N��P!P-*? 

(`) )?�/6)+COO-4�/6)N�O6Q�N�?P*/�5"/-5��6+�?P2 6�5� �5Q�Q!N�>��,1�?O-4#�>"5�> Q!N!AQ1/6�1�
26�6/>�6N�&64�O6!�6�/>0/�++) 

(a) 26)6+�"C+�6�6+�/6)+COQ!26�6/>�6�?P0@�16�5"�/6)+COQ!062�+์1AP!N �?PN�?P*/�O1� 
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(b) 26)6+�/>N�+64/์O-4O�OR�#ั�/6 �O/*/> ?�6+�?PN/)642) +/)�@��6+#+4*B��์Q�ON�+AP1�)A1�?P
N/)642) N�N! P#+O�+)�1)&>/N�1+์ N#O!�O! 

(c) 26)6+�Q�O�/6)+COO-4�5�14Q!26�6/>�6�1��! Q!�6+#+4*B��์O�OR�#ั�/6Q!�6!�+>�R�O 
c.a �5�14�6�#ั��6 

(_) )?�/6)�>�1*N6�)?/>�6+��6��?P�? 
(`) 26)6+�+/"+/) 0@�16 />N�+64/์ O-4 2+B##+4N�O!#ั�/6O-4�/6)�O1��6+ 

(a) 26)6+��>� />N�+64/์ O-4O�OR�#ั�/6�O6!/>0/�++)R�O1*N6�)?+4"" +/)�@��6+Q�O�O1)C-
#+4�1"�6+�5�2>!Q�Q!�6+� 6�6!R�O1*N6�)?#+42>� >(6& 

(b) )?�>!�!6�6+O-4�/6)*A�/*BN!Q!�6+#+5"Q�O1��์�/6)+CO�?PN�?P*/�O1�1*N6�N/)642) Q!�6+
&5�!6!/5��++)/+A1�N1*1�1��์�/6)+CO�6�N�>)R�O1*N6�2+O6�2++�์ 

(c) 26)6+�2A"�O!�O1)C-O-4O2/�/6�/6)+CON&>P)N�>)R�O�O/*�!N1� N&AP1�6+N+?*!+CO�-1��?/>�O-4
�5!�N1�6+N#-?P*!O#-��6�1��์�/6)+COO-4N��P!P-*?Q/)NN 

c.b �5�14ค/6)25)&5! ์+4//N6�"Bคค-O-4ค/6)+5"$>��1" 

(_) 26)6+�2AP126+�5"�-BN)�!�?P/-6�/-6* O-426)6+�2!�!6�5Q �(616R�*O-4
(616�N6�#+4N�0R�O1*N6�)?#+42>� >(6& 26)6+�Q�O�/6)+COQ!26�6/>�6�?&)62AP126+�N1
25��)R�OQ!#+4N�O!�?PN/)642) 

(`) 26)6+�N#O!$CO+>N+>P)O2��#+4N�O!Q!�6+O�OR�2�6!�6+�์N�>�2+O6�2++�์�5Q�2N/!�5/O-4
2N/!+/) &+O1)�5Q�O2���B�*A!1*N6�&1N/)64�5Q��1��!N1�O-4�1��-BN) +/)�5Q�Q/O�/6)
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(a) 26)6+�/6�O$!O-4+5"$>��1"Q!�6+&5�!6�6+N+?*!+CO�5Q��1��!N1� O-421��-O1��5"�6�
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2(6/>0/�+ (Council of Engineer) 
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R�ON#O!1*N6��? 
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/>�6"5��5"�6�/>0/�++) O-4 �-BN)/>�6N-A1��6�/>0/�++) 

Pค+�2+O6�/-5�2C�+/>0/�++)062�+"5��>� 
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_) �-BN)�/6)+CO�O6!�-062�+์O-4N�+AP1��5�+�- 
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$-�6! �6+#+4N)>!�!N1��1�$CON+?*! 2N/!�6+#+4N)>!$-/-5�2C�+N#O!�/6)+5"$>��1"+N/)�5!�1�
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26)6+�#+4*B��์Q�O�/6)+CON&AP1�6+� 6+��?/>�Q!25��)R�O1*N6�)?�/6)2B��ON#O!2>P��?P� 6N#O! 16�6+*์$CO21!
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/+A1R)N N&AP1Q�ON#O!O!/�6�Q!�6+#+4N)>! !1�N/!A1�6��6+#+4N)>!�?PR�O+5"�-5")6�6�$CO#+4�1"�6+
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+6*/>�6O-4#+42"�6+�์(6�2!6)Q!O�N-4(6��6+0@�16O-O/ Q/O16�6+*์$CO21!�5�� 6+6*�6!$-�6+
� 6N!>!�6+�1�+6*/>�6 �@P�+/)�@��6+#+4N)>!$-O-4�6+�/!21"$-�6+N+?*!Q!+6*/>�6�?P�!+5"$>��1"
&+O1)#ั�/6/1B#2++�O-4�O1N2!1O!4 P�*)?/5/�O11*N6�!O1*�6)O"" )�1.c (+6*�6!$-�6+
� 6N!>!�6+�1�+6*/>�6) O-4O"" )�1.d (+6*�6!$-�6+� 6N!>!�6+�1�#+42"�6+�์(6�2!6)) Q/O
16�6+*์$CO+5"$>��1"/-5�2C�+#+4)/-//>N�+64/์#+42>� >(6&O-4#+42>� >$-�6+� 6N!>!�6+ O-4�5�� 6
+6*�6!$-�6+� 6N!>!�6+�1�/-5�2C�+Q!(6&+/)#+4� 6#?�6+0@�16N)AP12>Q!#?�6+0@�16 P�*)?/5/�O1
1*N6�!O1*�6)O"" )�1.e (+6*�6!$-�6+� 6N!>!�6+�1�/-5�2C�+) N&AP1Q�OQ!�6+&>�6+�6#+5"#+B�O-4
&5�!6�-*B� ์�6+21! �-*B� ์�6+#+4N)>!$-O-4O�OR�#ั�/61B#2++��?PN�>��@Q! O-4/6�� 6N#O!�4�O1�
#+5"#+B�/-5�2C�+/+A1�6+�5��6+N+?*!�6+21!�O26)6+��+4� 6R�O 

g) N)AP1�+"+1"/-5�2C�+ Q/O�5�� 6+6*�6!$-�6+� 6N!>!�6+�1�/-5�2C�+ P�*)?/5/�O1O-4
+6*-4N1?*�1*N6�!O1*�6)O"" )�1.e (+6*�6!$-�6+� 6N!>!�6+�1�/-5�2C�+) N�N!N�?*/�5"�6+
+6*�6!$-�6+� 6N!>!�6+�1�/-5�2C�+Q!O�N-4#?�6+0@�16 O-4/>N�+64/์#+42>� >(6&O-4#+42>� >$-
�1��6+"+>/6+�5��6+/-5�2C�+Q!(6&+/) /N6"5��>�"++-B)6�+�6!$-�6+N+?*!+CO�6)�?P�6�//5�R/O
/+A1R)N +/)�5Q�Q/O! 6$-�6+/>N�+64/์)6#+5"#+B�O-4&5�!6/-5�2C�+O-4//+A1�6+� 6N!>!�6+�1�
/-5�2C�+�N1R# 

_e. �6+N$*O&+N/-5�2C�+�?P)?คB�(6&O-4)6�+�6!�6)�+1")6�+�6!คB�/B�>3 �@P�"5!�@�Q!
�6!�O1)C-/-5�2C�+N&AP1�6+N$*O&+N (Thai Qualifications Register: TQR) 

N&AP1#+4P*�!์�N1�6+� 6�5"�CO-�B�(6&�6+�5��6+0@�16�1���4�++)�6+�6+1B�)0@�16 �6+
+5"+1��B�/B�>N&AP1� 6/!�15�+6N�>!N�A1!Q!�6+N�O6+5"+6��6+�1���4�++)�6+�O6+6��6+&-N+A1! 
(�.&.)�6++5"+1��B�/B�>N&AP1�6+0@�16�N1/+A1� 6�6!Q!�N6�#+4N�0 O-4N#O!�O1)C-2 6/+5"$CO#+4�1"�6+ 
25��) O-4$CO)?2N/!R�O2N/!N2?*�426)6+��+/�21"/-5�2C�+�?P)?�B�(6&O-4)6�+�6!R�OP�*24�/� Q/O
2 6!5��6!��4�++)�6+�6+1B�)0@�16N$*O&+N/-5�2C�+�?P)?�B�(6&O-4)6�+�6!�6)�+1")6�+�6!
�B�/B�>3�@P�"5!�@�Q!�6!�O1)C-/-5�2C�+N&AP1�6+N$*O&+N (Thai Qualifications Register: TQR) N)AP1
2�6"5!3R�ON#>�21!R#O-O/1*N6�!O1*�+@P�+4*4N/-6�1�/-5�2C�+�6)/-5�N���์�N1R#!?Q 
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_e._ N#O!/-5�2C�+�?PR�O+5"1!B)5�>�6�2(62�6"5!1B�)0@�16�N1!N#>�21!O-4R�OO�O�2 6!5��6!
��4�++)�6+�6+1B�)0@�16+5"�+6"(6*Q! a^ /5!!5"O�N2(62�6"5!1B�)0@�161!B)5�>/-5�2C�+!5Q! 

_e.` $-�6+#+4N)>!�B�(6&(6*Q!�6)�5/"N��?Q�?P� 6/!�R/OQ!+6*-4N1?*��1�/-5�2C�+�@P�
21��-O1��5"�6+#+4�5!�B�(6&(6*Q!�4�O1�)?�4O!!N�-?P*+4�5"�?�@Q!R#�N1N!AP1��5! ` #? !5"�5Q�O�NN#>�
21!/-5�2C�+�?PR�O&5�!6�6)�+1")6�+�6!�B�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ �?PR�O� 6/!�
�5/"N��?QO-4//+A1N���์�6+#+4N)>!N&>P)N�>) $-�6+#+4N)>!�B�(6&�4�O1�N#O!R#�6)/-5�N���์�?P
)6�+�6!�B�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ � 6/!� �@��4R�O+5"�6+N$*O&+N 

_e.a /-5�2C�+Q��?PR)NR�O+5"�6+N$*O&+N Q/O2�6"5!1B�)0@�16� 6N!>!�6+#+5"#+B��6)N�AP1!R��?P
��4�++)�6+�6+1B�)0@�16�4� 6/!��6�$-�6+#+4N)>!�N1R# 

_e.b �+�?/-5�2C�+Q�R�O+5"�6+N$*O&+NO-O/ 2�6"5!1B�)0@�16�4�O1�� 6�5"�CO-Q/O)?�6++5�16
�B�(6&Q/O)?)6�+�6!1*CNN2)1 P�*$-�6+#+4N)>!�B�(6&(6*Q!�O1�)?�4O!!N�-?P*1*CNQ!+4�5"�?�@Q!R#
/+A1N#O!R#�6)�?P)6�+�6!�B�/B�>+4�5"#+>��6�+? 26�6/>0/�++)062�+์ � 6/!��B�#?/-5��6�R�O+5"
�6+N$*O&+N /6��N1)6#+6��/N6$-�6+#+4N)>!�B�(6&/-5�2C�+�1�2�6"5!1B�)0@�16Q�R)NN#O!R#
�6)�?P� 6/!� Q/O2 6!5��6!��4�++)�6+�6+1B�)0@�16N2!1��4�++)�6+�6+1B�)0@�16N&AP1&>�6+�6
�1!�6+N$*O&+N/-5�2C�+!5Q! �!�/N62�6"5!1B�)0@�16!5Q!�4R�O)?�6+#+5"#+B��6)N�AP1!R��1�
��4�++)�6+�6+1B�)0@�16 
_f. (6ค$!/� 

_f._ N!AQ1/626+42 6ค5��1�26�6/>0/�++)062�+์ 
N!AQ1/626+42 6�5�Q!O�N-426�6/>�6�1�26�6/>0/�++)062�+์ O"N�11�N#O!�-BN)�/6)+CO�N6�N 

(�O1 f) �@P�O�N-4�-BN)�/6)+CO26)6+�16�� 6O!�*N1*N#O!N!AQ1/6�/6)+CO P�*�/6)25)&5! ์+4//N6�N!AQ1/6
�/6)+CO�5"1��์�/6)+CO&AQ!�6!Q!/5/�O1 a O2��R�O�O/*�5/1*N6�+6*-4N1?*�N!AQ1/6/>�6�6)�6+6�
�5��N1R#!?Q 
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(6ค$!/� � 

�6+6�N#+?*"N�?*"N!AQ1/626+42 6ค5��1�/-5�2C�+�5"N!AQ1/6
26+4�6)2(6/>�6�?& 
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O""�6+�+/� (CHECKLIST) 2 6/+5"�6++5"+1�#+>��6  #+4�60!?*"5�+  /+A1/B�>"5�+Q!�6+#+4�1"/>�6�?&/>0/�++)ค/"คB)  26�6/>0/�++)R''O6 

 

/-5�2C�+ : /-5�2C�+/>0/�++)062�+"5��>� /5!�?P :  

#+>��6 : 
26�6/>�6/>0/�++)N)��6�+1!>�2 ์

)�>2(62�6"5!�6+0@�16 :    

ค�4 : />0/�++)062�+์ #?�?P�1+5"+1� : 2565 �@� 2569 

2�6"5! : )/6/>�*6�5�1>� />�*6N��&5�-B� &>�6+�6�6)N���์ : +4N"?*"2(6/>0/�+ &.0. 2562 
 

 

- 6�5" �5�!?�?PQ�OQ!�6+�+/�21" 
*A!*5!�6++5"+1��!N1� 

/)6*N/�B (N1�26+1O6�1>�//!O6) 
)? R)N)? 

�6+6�+5"+1��!N1� (Self-Declaration) /-5�2C�+�?P2�6"5!�6+0@�16�1+5"+1� (ใหO0 @ ?�ก@1.@ก/@ใ0Nเค1A่องห/@0   ) 
1. /-5�2C�+$N6!2(6)/6/>�*6-5* �+4�+/�$CO+5"$>��1"+5"�+6"�6+ N#>�/#+5"#+B� /-5�2C�+ /+A1�6++5"+1�)6�+�6!�6+0@�16      

O /-5�2C�+Q/)N (�O1�*AP!�1O-4R�O+5"�6++5"+1��N1!N#>�+5"!5�0@�16) 
O /-5�2C�+#+5"#+B� (�O1�*AP!�1(6*Q! 1 #? !5"O�N/5!�?P2�6!0@�16N/O!�1"#+5"#+B�) 
 

2. /5��B#+42��์�1�/-5�2C�+ N&AP1$->�/>0/�+)6#+4�1"/>�6�?&/>0/�++)Q!26�6�?P�1+5"+1� O-41AP!N    

3. 2�6"5!�6+0@�16�O1�� 6/!�/> ?�6+O-4/-5�N���์�6+�5�N-A1�$CO2)5�+N�O60@�16 N&AP1Q/OR�O!5�0@�16�?P)?�B�(6&21��-O1��5"
/5��B#+42��์ 

   

4. N���์�6++5"!5�0@�16     

O +5"$CO�" ).6 /+A1N�?*"N�N6 
O +5"$CO�" #/2. N�?*"P1!R�OR)NN�>! 35 /!N/*�>�  

- R)N26)6+�N�?*"P1!/>�6&AQ!�6!/>�*6062�+์ />�6&AQ!�6!�6�/>0/�++) O-4/>�6N�&64�6�/>0/�++)R�O 
- $CO�@P�$N6!�6+N+?*!�6+21!/>�6&AQ!�6!�6�/>�*6062�+์�6)/-5�2C�+�?P��4�++)�6+2(6/>0/�+R�O+5"+1�#+>��6 #+4�60!?*"5�+ /+A1/B�>"5�+Q!

�6+#+4�1"/>�6�?&/>0/�++)�/"�B)26)6+��1N�?*"P1!/>�6&AQ!�6!�6�/>�*6062�+์R�O 
O +5"/B�>1AP!O-4)?/> ?�6+N�?*"P1! 

 

 
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- 6�5" �5�!?�?PQ�OQ!�6+�+/�21" 
*A!*5!�6++5"+1��!N1� 

/)6*N/�B (N1�26+1O6�1>�//!O6) 
)? R)N)? 

5. /-5�2C�+�6+0@�16      

 

 

 

 

� 6!/! 83 /!N/*�>� 

O +4""�/>(6� 

O +4""R�+(6� 

O 1AP!N ... (N�N! +4""�-5�/!N/*�>�, P)�C- O-41AP!N �6)�+4�+/� 1/.)  
 * P�+�2+O6�/-5�2C�+)?/)/�/>�6N�&64�6�/>0/�++)062�+์ )?O�!�/>�6*N1*R)N!O1*�/N6 4 O�!� 
 *  )?/>�6�6�/>0/�++)062�+์ (/>�6&AQ!�6!�6�/>0/�++)O-4/>�6N�&64�6�/>0/�++)) )?/!N/*�>� +/)R)N!O1*�/N6 72 /!N/*�>� Q!+4""�/>(6� 

6. 2�6"5!�6+0@�16�O1��5�� 6+4""#+4�5!�B�(6&�6+0@�16 (+4�5"2�6"5!�6+0@�16) 
(�O1"5��5"3 �O1 11. � 6/!�Q/O$N6!�6+#+4N)>!�6�/!N/*�6!�?P��4�++)�6+2(6/>0/�+N/O!2)�/+) 

   

7. )?O/-N�N+?*!+CO�?P&?*�&1 N�N! /O1�2)B� �1)&>/N�1+์"+>�6+    

- 6�5" �5�!?�?PQ�OQ!�6+�+/�21" 
*A!*5!�6++5"+1��!N1� 

/)6*N/�B (N1�26+1O6�1>�//!O6) 
)? R)N)? 

�6+6�+5"+1��!N1� (Self-Declaration) คB�2)5"5�>ค�6�6+*์N#็!R#�6)N���์�?P2(6/>0/�+� 6/!� (ใหO0 @ ?�ก@1.@ก/@ใ0Nเค1A่องห/@0   ) 
1. #+4 6!/-5�2C�+//5//!O6(6�/>�6//5//!O626�6/>�6 �O1�)?�B�2)"5�> �5�!?Q    1. �+.  /5� �C�>� (/!O6 4) 

- 1*N6�!O1*�O1�2 6N+O��6+0@�16+4�5"#+>��6R)N!O1*�/N621�+4�5"Q!26�6/>0/�++)!5Q! /+A1   /0.". R''O6 ).N��P!P-*?2B+!6+? 
- 2 6N+O��6+0@�16+4�5"#+>��6/!@P�+4�5"Q!26�6/>0/�++)!5Q!O-4)?�P 6O/!N��6�/>�6�6+R)N�P 6�/N6+1�062�+6�6+*์ /+A1    /0.). R''O6 ).N��P!P-*?2B+!6+? 
- )?#+42"�6+�์�O6!�6+21!Q!26�6/>0/�++)!5Q!1*N6�!O1*2>"#   /0.�. R''O6 ).N��P!P-*?2B+!6+? 

2. 16�6+*์#+4� 6/-5�2C�+�@P�� 6/!O6�?P�O6!�6+21!Q!O�N-426�6/>0/�++)�O1�)?1*N6�!O1*21��!O-42 6N+O��6+0@�16+4�5"#+>��6
�6�/>0/�++)062�+์1*N6�!O1*21�+4�5"Q!26�6!5Q! 

   
1. �+.  /5� �C�>�, 1. �+. �O6* "5��>05��>N 
1.  6+�>&*์ 2>� >+5�1์ 

3. 16�6+*์$CO21!/>�6&AQ!�6!�6�/>�*6062�+์ 1*N6�!O1*�O1�2 6N+O��6+0@�16+4�5"#+>��6P��6��O6!!5Q!/+A1�6�/>0/�++)062�+์      

4. 16�6+*์$CO21!/>�6&AQ!�6!�6��O6!/>0/�++)�O1�)?�B�2)"5�>1*N6�Q�1*N6�/!@P� �5��N1R#!?Q     

�. 2 6N+O��6+0@�16+4�5"#+>��6�+?O-4R)N�P 6�/N6#+>��6P��6�/>0/�++)062�+์     

 
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- 6�5" �5�!?�?PQ�OQ!�6+�+/�21" 
*A!*5!�6++5"+1��!N1� 

/)6*N/�B (N1�26+1O6�1>�//!O6) 
)? R)N)? 

�. 2 6N+O��6+0@�16+4�5"#+>��6�+?�O6!1AP!!1��6�/>0/�++)062�+์ O�N2 6N+O��6+0@�16R)N�P 6�/N6#+>��6P��6�/>0/�++)062�+์ 
O-4)?#+42"�6+�์�O6!�6+21!�6�/>0/�++)1*N6�!O1*26)#?  

   

�. N#O!$CO21!Q!/-5�2C�+�?P2(6/>0/�++5"+1��N1!#?�6+0@�16 2546    

5. 16�6+*์$CO21!/>�6&AQ!�6!�6��O6!/>0/�++)�?P�6"N�?P*/�5"/>�6&AQ!�6!�6�/>�*6062�+์�O1�2 6N+O��6+0@�16+4�5"#+>��6�+?O-4
#+>��6P��6�/>0/�++)062�+์/+A1/>�*6062�+ ์      

6. 16�6+*์$CO21!/>�6N�&64�6�/>0/�++) �O1�)?�B�2)"5�>1*N6�Q�1*N6�/!@P� �5��N1R#!?Q    

�. 2 6N+O��6+0@�16+4�5"#+>��6�+?O-4R)N�P 6�/N6#+>��6P��6�/>0/�++)062�+์Q!26�6�?P�+�/+A125)&5! ์�5!�5"/>�6�?P21!    

�. 2 6N+O��6+0@�16+4�5"#+>��6�+?�O6!1AP!!1��6�/>0/�++)062�+์ O�N2 6N+O��6+0@�16R)N�P 6�/N6#+>��6P��6�/>0/�++)062�+์ 
O-4)?#+42"�6+�์�O6!�6+21!�6�/>0/�++)1*N6�!O1*/O6#?Q!26�6�?P�+�/+A125)&5! ์�5!�5"/>�6�?P21! 

   

�. 2 6N+O��6+0@�16+4�5"#+>��6�6�/>0/�++)062�+์1*N6�!O1*21�+4�5" Q!26�6�?P�+�/+A125)&5! ์�5!�5"/>�6�?P21!    

�. N#O!$CO21!Q!/-5�2C�+�?P2(6/>0/�++5"+1��N1!#?�6+0@�16 2546    

7 �. 16�6+*์$CO21!/>�6#�>"5�>�6+Q!/-5�2C�+#�>"5�>�6+ �O1�)?�B�2)"5�>1*N6�Q�1*N6�/!@P��6) (d) �. �@� �. /+A1)?�B�2)"5�> �5��N1R#!?Q    

1). 2 6N+O��6+0@�16+4�5"#+>��6�+?�6�/>0/�++)062�+์Q!26�6�?P�+�/+A125)&5! ์�5!�5"/>�6�?P21!O-4)?#+42"�6+�์�6+� 6�6!
�?PN�?P*/�O1��5"/>�6�?P21!)6O-O/1*N6�!O1*/�#? /+A1 

   

2). 2 6N+O��6+0@�16+4�5"#+>��6�+?�6�/>0/�++)062�+์ Q!26�6�?P�+�/+A125)&5! ์�5!�5"/>�6�?P21! O-4)?Q"1!B�6�#+4�1"
/>�6�?&/>0/�++)�/"�B)Q!26�6�?PN�?P*/�O1��5"/>�6�?P21! �5Q�O�N+4�5"26)5�/>0/�+�@Q!R# 

   

8. "B�-6�+�N/*21!Q!26�6/>�6#�>"5�>�6+ �O1�)?�B�/B�>R)N�P 6�/N6#+4�60!?*"5�+/>�6�?&�5Q!2C�  
/+A1 !0.#.P� #+4� 61*N6�!O1* 1 �! (�O6)?)   R)N)? 

9. 15�+62N/!+4//N6�16�6+*์#+4� 6�N1� 6!/!!5�0@�16 21��-O1��6)N���์     

10. �O1�)?O$!&5�!6�B�(6&16�6+*#์+4� 6     

$COQ/O�O1)C- (�6)ค 6+5"+1��!N1� Self-Declaration ) 
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- 6�5" �5�!?�?PQ�OQ!�6+�+/�21" 
*A!*5!�6++5"+1��!N1� 

/)6*N/�B (N1�26+1O6�1>�//!O6) 
)? R)N)? 

1. �AP1O-4� 6O/!N�$CO+5"+1��O1)C- 
� 6O/!N�"+>/6+ 

(1 >�6+"�?/+A1$CO�?PR�O+5")1"/)6*) 
/6+4�6+� 6+�� 6O/!N� &.0. 25xx - &.0. 25xx 

(&.0. 25xx - &.0 25xx) 
2. �AP1$CO+5"$>��1"/$CO#+426!�6!/-5�2C�+ 1. �+.  /5� �C�>�  

3. $CO#+426!�6!/-5�2C�+ !6*�5**B�  )�?�6*  

 

 

 

 

 

 

 

 

�6+6�+5"+1��!N1� (Self-Declaration) �6+N�?*"+6*/>�6�?P2�6"5!�1N�?*"�6)N���์�?P2(6/>0/�+� 6/!� 

- 6�5" /)/�/�-BN)/>�6 /@.ว>ช@ท?่ขอเท?.บ (ว>ช@บ?งค?บ) 
(6+4 

/!N/*�>� 

)?1�ค์ค/6)+CO 
�6)N���์ 

16�6+*์$CO21! 

/?�@/เกณฑ์ 
/)6*N/�B (N1�26+1O6�1>�//!O6) 

1 1�ค์ค/6)+CO&AQ!�6!�6�/>�*6062�+์      

'>2>�2์"!&AQ!�6!�1�O�-�C-52 0209103 '>2>�2์2 6/+5"/>0/�++) 1            
                                    3(3-0-6) 

3   /!O6 105 

0209193 #�>"5�>�6+'>2>�2์2 6/+5"
/>0/�++) 1                      1(0-3-0) 

1   /!O6 105 

N�)?  0204103 N�)?2 6/+5"/>0/�++) 

                                    3(3-0-6) 
3   /!O6 105 
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- 6�5" /)/�/�-BN)/>�6 /@.ว>ช@ท?่ขอเท?.บ (ว>ช@บ?งค?บ) 
(6+4 

/!N/*�>� 

)?1�ค์ค/6)+CO 
�6)N���์ 

16�6+*์$CO21! 

/?�@/เกณฑ์ 
/)6*N/�B (N1�26+1O6�1>�//!O6) 

0204193 #�>"5�>�6+N�)?2 6/+5"
/>0/�++)                         1(0-3-0) 

1   /!O6 105 

��>�062�+์N�>�/>0/�++) 0202104 ��>�062�+์2 6/+5"
/>0/�++) 1                      3(3-0-6) 

3   /!O6 103 

0202105 ��>�062�+์2 6/+5"
/>0/�++) 2                      3(3-0-6) 

3   /!O6 104 

0202212 2)�6+N�>�1!B&5! ์     
                                    3(3-0-6) 

3   /!O6 104 

2 1�ค์ค/6)+CO&AQ!�6!�6�/>0/�++)      

1. �/6)N�O6Q�O-4�/6)26)6+�Q!�6+�1��/6)/)6*�6�O""�6�
/>0/�++) 

1000011 �6+N�?*!O""/>0/�++)  
                                      3(2-3-4) 

3   /!O6 106 

2. /52�B/>0/�++) 1000211 /52�B/>0/�++)           
                                    3(3-0-6) 

3   /!O6 106 

3. &AQ!�6!�-062�+์ 1000012 �-062�+์/>0/�++)    
                                    3(3-0-6) 

3   /!O6 107 

4. �,1�?/��+R''O6 1001221 /��+R''O6              
                                    3(3-0-6) 

3   /!O6 112 

1001201 #�>"5�>�6+/��+R''O6      
                                    1(0-3-0) 

1   /!O6 111 

5. 25��6�O-4+4"" 1001225 25��6�O-4+4""      
                                    3(3-0-6) 

2   /!O6 113 

6. 2!6)O)NN/-O�R''O6 1001222 2!6)O)NN/-O�R''O6         
                                    3(3-0-6) 

3   /!O6 112 



 

 

)ค1.2 TSU 303 

- 6�5" /)/�/�-BN)/>�6 /@.ว>ช@ท?่ขอเท?.บ (ว>ช@บ?งค?บ) 
(6+4 

/!N/*�>� 

)?1�ค์ค/6)+CO 
�6)N���์ 

16�6+*์$CO21! 

/?�@/เกณฑ์ 
/)6*N/�B (N1�26+1O6�1>�//!O6) 

7. 1B#�+�์O-4/��+1>N-O��+1!>�2์ 
O""O1!4-O1�O-4�>�>�5- 

1001223 />0/�++)1>N-O��+1!>�2์      
                                   3(3-0-6) 

3   /!O6 112 

1001226 +4""�>�>�5-O-4R)P�+
P&+N�2N�1+์          3(2-3-4) 

3   /!O6 114 

8. �6+O#-�+C#&-5��6!R''O6N�>��- 1001321 N�+AP1��5�+�-R''O6        
                                  3(3-0-6) 

3   /!O6 115 

9. �6+/5�O-4N�+AP1�)A1/5��6�R''O6 1001224 N�+AP1�)A1/5��6�R''O6O-4
�6+/5�                        3(3-0-6) 

3   /!O6 113 

10. +4""�/"�B) 1001322 +4""�/"�B)        3(2-3-4) 2   /!O6 116 

11. �6+P#+O�+)�1)&>/N�1+์ 1001111 �6+N�?*!P#+O�+)
�1)&>/N�1+์2 6/+5"�6!/>0/�++) 

                                    3(2-3-4) 

2   /!O6 108 

12. N��P!P-*?�6+2AP126+ 1001111 �6+N�?*!P#+O�+)
�1)&>/N�1+์2 6/+5"�6!/>0/�++)  
                                    3(2-3-4) 

1   /!O6 108 

1001225 25��6�O-4+4""      
                                    3(3-0-6) 

1   /!O6 113 

3 1�ค์ค/6)+CON�&64�6�/>0/�++) 

�6!R''O6� 6-5�-+4N"?*" 2562  
10.5+3+3+15.5(16.5)= 32(33)     

1. �6+$->� 2N��N6* � 6/!N6*O-4�6+Q�O�6!�1�� 6-5�R''O6 1001332 P+��O!� 6-5�R''O6O-42�6!?
*N1*                              3(3-0-6) 

3   /!O6 118 

1001333 +4""� 6-5�R''O6 

                                    3(3-0-6) 
3   /!O6 118 
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- 6�5" /)/�/�-BN)/>�6 /@.ว>ช@ท?่ขอเท?.บ (ว>ช@บ?งค?บ) 
(6+4 

/!N/*�>� 

)?1�ค์ค/6)+CO 
�6)N���์ 

16�6+*์$CO21! 

/?�@/เกณฑ์ 
/)6*N/�B (N1�26+1O6�1>�//!O6) 

1001334 �6+11�O""+4""R''O6       
                                    3(3-0-6) 

1.5   /!O6 119 

1001335 />0/�++)R''O6O+�2C� 
                                    3(3-0-6) 

3   /!O6 119 

2. �6+O#-�+C#� 6-5�R''O6 1001331 1>N-O��+1!>�2์� 6-5�        
                                    3(2-3-4) 

3   /!O6 118 

3. �6+�5�N�O"&-5��6! 1001432 N��P!P-*?1B#�+�์�5�N�O"
&-5��6!                          3(3-0-6) 

3   /!O6 128 

4. �O1&@�#�>"5�>)6�+�6! O-4 �/6)#-1�(5*Q!�6+11�O""O-4
�>��5Q��6�R''O6 

1001334 �6+11�O""+4""R''O6       
                                3(3-0-6) 

1.5   /!O6 119 

1001431 �6+#O1��5!+4""R''O6� 6-5�   
                               3(2-3-4) 

3   /!O6 127 

1001322 +4""�/"�B)        3(2-3-4) 1   /!O6 116 

1001202 #�>"5�>�6+1>N-O��+1!>�2์
O-4N�+AP1�)A1/5��6�R''O6    1(0-3-0) 

1   /!O6 111 

*1001401 P�+��6!/>0/�++)N)��6
�+1!>�2์ 1          2(0-6-0) 

2   /!O6 126 

*1001402 P�+��6!/>0/�++)N)��6
�+1!>�2์ 2                    3(0-9-0) 

3   /!O6 126 

1001345 />�*6�6+/BN!*!�์Q!
(6�1B�26/�++)            3(2-3-4) 

1   /!O6 124 
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- 6�5" /)/�/�-BN)/>�6 /@.ว>ช@ท?่ขอเท?.บ (ว>ช@บ?งค?บ) 
(6+4 

/!N/*�>� 

)?1�ค์ค/6)+CO 
�6)N���์ 

16�6+*์$CO21! 

/?�@/เกณฑ์ 
/)6*N/�B (N1�26+1O6�1>�//!O6) 

1001441  �6+11�O""+4""N)��6
�+1!>�2์                       3(2-3-4 

1   /!O6 131 

1001344 +4""�/"�B)Q!
1B�26/�++)�O/*&?O1-�?   1(0-3-0) 

1   /!O6 123 

1001341 N�!N�1+์O-4
�+6!2�>/N�1+์               3(2-3-4) 

1   /!O6 122 

**1001403 2/�>�0@�16 6(0-18-0) 6   /!O6 127 

*O$!%@��6! 

**O$!2/�>�0@�16 
 

 

 

 

 

 

 

- 6�5" /)/�/�-BN)/>�6 /@.ว>ช@ท?่ขอเท?.บ (ว>ช@บ?งค?บ) 
(6+4 

/!N/*�>� 

)?1�ค์ค/6)+CO 
�6)N���์ 

16�6+*์$CO21! 

/?�@/เกณฑ์ 
/)6*N/�B (N1�26+1O6�1>�//!O6) 

3 

(�N1) 
1�ค์ค/6)+CON�&64�6�/>0/�++) 

�6!R''O62AP126+-+4N"?*" 2562 

     

1. +4""2AP126+)?26*O-4R+O26*      
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2. +4""+5"-2N�25��6��/6)�?P/>�*B/+A1�-AP!O)NN/-O�R''O6      

3. �6+11�O"" �6+� 6�6!�1�N�+A1�N6*P�+�)!6�) 
26+2!N�0N&AP1�6+"+>�6+ 

     

4 #�>"5�>�6+      

4.1 #�>"5�>�6+ 1 #�>"5�>�6+/��+R''O6   1001201 #�>"5�>�6+/��+R''O6                                  
1(0-3-0) 

1   /!O6 111 

4.2 #�>"5�>�6+ 2 #�>"5�>�6+1>N-O��+1!>�2์O-4N�+AP1�)A1/5�
�6�R''O6 

1001202 #�>"5�>�6+1>N-O��+1!>�2์O-4
N�+AP1�)A1/5��6�R''O6           1(0-3-0) 

1   /!O6 111 

4.3 #�>"5�>�6+ 3 #�>"5�>�6++4""�>�>�5-O-4
R)P�+P#+N�2N�1+ ์

1001226 +4""�>�>�5-O-4R)P�+
P&+N�2N�1+์          3(2-3-4) 

1   /!O6 114 

4.4 #�>"5�>�6+ 4 #�>"5�>�6++4""�/"�B) 1001322 +4""�/"�B)        3(2-3-4) 1   /!O6 116 

4.5 #�>"5�>�6+ 5 #�>"5�>N�+AP1��5�+�-R''O6O-4
1>N-O��+1!>�2์� 6-5� 

1001331 1>N-O��+1!>�2์� 6-5�        
                                    3(2-3-4) 

1   /!O6 118 

4.6 #�>"5�>�6+ 6 #�>"5�>�6++4""R''O6� 6-5� 1001431 �6+#O1��5!+4""R''O6� 6-5�   
                               3(2-3-4) 

1   /!O6 127 
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(6ค$!/� � 

N���์�1�2(6/>�6�?& 
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�O1N2!1O!4Q!�6+�5�/-5�2C�+N�?P*/�5"/O1�#�>"5�>�6+ 

�6)คCN)A1�6++5"+1�#+>��6 #+4�60!?*"5�+O-4/B�>"5�+ Q!�6+#+4�1"/>�6�?&/>0/�++)ค/"คB) 

��41!B�++)�6+)6�+�6!�6+0@�16 N/O!�/+Q/O�5�� 6�O1N2!1O!4Q!�6+�5�/-5�2C�+N�?P*/�5"
/O1�#�>"5�>�6+ N&AP1N#O!O!/�6�Q!�6+�5��6+N+?*!�6+21!Q!/O1�#�>"5�>�6+N"AQ1��O! O-4N#O!N���์Q!
�6+�+/�/O1�#�>"5�>�6+�1���41!B�++)�6+3 �6)�O1"5��5"2(6/>0/�+ �@P�Q!O�N-4/O1�#�>"5�>�6+ 
�/+�5�/52�B 1B#�+�์ O-4�+B(5��์�5� Q!26�6/>0/�++)R''O6 �6!R''O6� 6-5� �N1R#!?Q 
1. /O1�#�>"5�>�6+/��+R''O6 #+4�1"�O/* 

 1.1 1B#�+�์�N6*R''O6�+4O2�+�O-4R''O6+C#�-AP!25��6��N6�N 

 1.2 N�+AP1�)A1/5�O+��5! �+4O2O-4� 6-5�R''O6�!6��N6�N 

 1.3 N�+AP1�)A1/5�+C#�-AP!R''O6 

 1.4 N�+AP1�)A1/5� impedance 

 1.5 1B#�+�์ R, L, C �!6��N6�N 

 1.6 O$��N1/��+R''O6 

 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
2. /O1�#�>"5�>�6+Nค+AP1��5�+�-R''O6 #+4�1"�O/* 

 2.1 �B���-1�/)O1O#-�R''O6 1 N'2 O-4 3 N'2 

 2.2 �B���-1�)1N�1+์O-4N�+AP1�� 6N!>�R''O6O""�N6�N 

 2.3 P/-� 1 N'2 O-4 3 N'2 �!6��N6�N 

 2.4 N�+AP1�)A1/5�O+��5! �+4O2O-4� 6-5�R''O6�!6��N6�N 

 2.5 N�+AP1�)A1/5��/6)N+O/+1" 

 2.6 N�+AP1�)A1/5� Torque 

 2.7 1B#�+�์#+5"�N6O+��5!R''O6�!>� 1 N'2 O-4 3 N'2 

 2.8 Rheostat �!6��N6�N 

 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
3. /O1�#�>"5�>�6+1>N-O��+1!>ค2์ #+4�1"�O/* 

 3.1 1B#�+�์�N6*R''O6�+4O2�+�O-4R''O6+C#�-AP!25��6��N6�N 

 3.2 N�+AP1�)A1/5�O+��5! �+4O2O-4� 6-5�R''O6�!6��N6�N 

 3.3 N�+AP1�)A1/5�+C#�-AP!R''O6 

 3.4 O$��N1/��+1>N-O��+1!>�2์ 

 3.5 1B#�+�์1>N-O��+1!>�2์�N6�N 2 6/+5"�6+��-1� 
 3.6 1B#�+�์ R, L, C �N6�N 2 6/+5"�6+��-1� 
 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
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4. /O1�#�>"5�>�6+Nค+AP1�)A1/5��6�R''O6 #+4�1"�O/* 

 4.1 1B#�+�์�N6*R''O6�+4O2�+�O-4R''O6+C#�-AP!25��6��N6�N� 

 4.2 N�+AP1�)A1/5�O+��5! �+4O2O-4� 6-5�R''O6�!6��N6�N 

 4.3 N�+AP1�)A1/5�+C#�-AP!R''O6 

 4.4 �B�1B#�+�์/5�1B�/(C)> �/6)�5! O2�O-4N�!N�1+์O""�N6�N 

 4.5 Bridge #+4N(��N6�N 

 4.6 �B�1B#�+�์/5��/6)�O6!�6!�N6!O1*)6�O-4�N62C�)6� 

 4.7 1B#�+�์ R, L, C O-41>N-O��+1!>�2์�!6��N6�N 

 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
5. /O1�#�>"5�>�6++4""ค/"คB) #+4�1"�O/* 

 5.1 1B#�+�์�N6*R''O6�+4O2�+�O-4R''O6+C#�-AP!25��6��N6�N 

 5.2 N�+AP1�)A1/5�O+��5! �+4O2O-4� 6-5�R''O6�!6��N6�N 

 5.3 N�+AP1�)A1/5�+C#�-AP!R''O6 

 5.4 �B�1B#�+�์+4""�/"�B)�!>�+4""N#>�O-4+4""#>� 

 5.5 �B�1B#�+�์��-1�N2�?*+(6&�1�+4"" 

 5.6 �B�1B#�+�์��-1��6+�/"�B)�6)- 6�5"�5Q! 

 5.7 �B�1B#�+�์��-1��6+�/"�B)O""N�>�N-� 

 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
6. /O1�#�>"5�>�6+R)Pค+P&+N�2N�1+์ #+4�1"�O/* 

 6.1 O$�R)P�+P&+N�2N�1+์ 

 6.2 1B#�+�์N�+AP1�)A1/5��?PN�?P*/�O1� 
 6.3 1B#�+�์O2��$- 

 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
7. /O1�#�>"5�>�6++4""R''O6� 6-5� #+4�1"�O/* 

 7.1 �B�1B#�+�์N�+AP1�� 6N!>�R''O6�!>� 3 N'2 O""�N6�N 

 7.2 �B���-1�+4""26*2N� 
 7.3 P/-�O""�N6�N 

 7.4 �B�1B#�+�์2/>��์N�?*+์O-4"52"6+์ 

 7.5 �B�1B#�+�์�6+/5��6+�N1-��>!O""�N6�N 

 7.6 �B�1B#�+�์�6+#O1��5!+4""R''O6� 6-5�O""�N6�N 

 7.7 N�+AP1�)A1/5�O+��5! �+4O2O-4� 6-5�R''O6�!6��N6�N 

 Q!#+>)6��?P21��-O1��5"� 6!/!!5�0@�16�?PN�O6#�>"5�>�6+O�N-4�+5Q� 
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(6ค$!/� � 

�O1"5�ค5")/6/>�*6-5*�5�1>� 

/N6�O/* �6+0@�16+4�5"#+>��6�+? &.0. 2559 
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