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The purposes of this research are (1) to develop geometrical learning 

activities with reallife situations for grade eight students with the aim of achieving a 
60/60 criteria; (2) to study the outcomes of the implementation of the geometrical 
learning activities with reallife situations for grade eight students by examining their 
ability to associate geometry concepts to reallife situations; (3) to study the effectiveness 
of the geometrical learning activities with reallife situations for grade eight students by 
examining their appreciation of the geometry concepts in real-life situations. The grade 
eight students were selected from Pramochwittayaramintra School with specific criteria 
and four of them were chosen for in-depth analyses. The findings showed that (1) the 
implementation of the geometry learning activities with reallife situations helped the 
grade eight students. Particularly, their efficiency, E1/E2, was 73.08/65.64, corresponding 
to the 60/60 criteria; (2) more than sixty percent of the students demonstrated an ability 
to associate geometry concepts to real-life situations at least sixty percent of the full 
score, with a statistically  significant level of 0.05; (3) The students also demonstrated 
their appreciation of the geometry concepts in reallife situations by agreeing on the 
overall question, yielding an average score of 3.95, surpassing the criteria at 3.5, with a 
standard deviation of 0.44. 
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ÛØØöć 1 
ÛØÚČó 

áúâõìæòÈ 
ÿäÃóÅÔõÖÿÂõÕÃ÷ĈÚĂÚîöãõÜÖ°āÛäóÔ ÿâøćîÜäñâóÔ 700 Üö Â¬îÚÅäõëÖ°éòÂäóË ËóèîöãõÜÖ°Āæñ

ËóèÛóÛõāæÚÖ¬óÈÂĆëÚĂÉÿäÃóÅÔõÖĂÚĀÈ¬ÂóäÚČóăÜĂË­Ăì­ÿÜĆÚÜäñāãËÚ°ĀÅ¬ÂóäÕČóäÈËöèõÖ ÿË¬Ú  
ÂóäèòÕäñãñØóÈ ÂóäìóßøĈÚØöć ÿÜĆÚÖ­Ú É÷ÈØČóĂì­Åèóâäú­ÿÂöćãèÂòÛÿäÃóÅÔõÖëâòãîöãõÜÖ°ĀæñÛóÛõāæÚ
ÉČóÂòÕèÈĀÅÛ ÿÜĆÚÅèóâäú­ØöćăÕ­ÿÊßóñÉóÂÂóäĂË­ëòÎËóÖÎóÔ ÂóäØÕæîÈĀæñÂóäÅóÕÅñÿÚÿØ¬óÚòĈÚ 
Ö¬îâóäóè 600 ×÷È 200 ÜöÂ¬îÚÅäõëÖ°éòÂäóË ËóèÂäöÂĂì­ÅèóâëÚĂÉÿäÃóÅÔõÖĀÖÂÖ¬óÈăÜÉóÂ 
ËóèîöãõÜÖ°ĀæñËóèÛóÛõāæÚāÕãëõĈÚÿËõÈ ËóèÂäöÂëÚĂÉé÷ÂêóÿäøćîÈäóèĀæñÜäóÂÐÂóäÔ°ÃîÈ
ÙääâËóÖõ ÚòÂÅÔõÖéóëÖä°ËóèÂäöÂÌ÷ćÈĂÚÃÔñÿÕöãèÂòÚÂĆÿÜĆÚÚòÂÜäòËÎóÕ­èãâöÅèóâÖ­îÈÂóäØöćÉñ
Å­ÚìóäúÜĀÛÛÖ¬óÈ ą ÃîÈÙääâËóÖõ ÿßäóñÿËøćîè¬óÿäÃóÅÔõÖÿÜĆÚĀÂÚÂæóÈÃîÈäúÜĀÛÛÃîÈÙääâËóÖõ
Åèóâäú­ÿÂöćãèÂòÛÿäÃóÅÔõÖâöë¬èÚÿÂöćãèÃ­îÈëòâßòÚÙ°ÂòÛËöèõÖÜäñÉČóèòÚÃîÈâÚùêã°îã¬óÈâóÂ āÕãĂË­
ÿäÃóÅÔõÖĂÚËöèõÖÉäõÈÿßøćîØČóÅèóâÿÃ­óĂÉìäøîîÙõÛóãëõćÈÖ¬óÈ ą äîÛÖòè ÿË¬Ú ĂË­ÿäÃóÅÔõÖĂÚÂóä
ëČóäèÉßøĈÚØöć ëä­óÈÝòÈÿâøîÈ ëä­óÈ×ÚÚìÚØóÈ ëČóäèÉāæÂĀæñîèÂóé (ë×óÛòÚë¬ÈÿëäõâÂóäëîÚ
èõØãóéóëÖä°ĀæñÿØÅāÚāæãö, 2556, Ú. 43) ìäøîÛóÈÅäòĈÈîóÉĂË­ĀØÚÅèóâÅõÕìäøîëõćÈÖ¬óÈ ą  
Õ­èãäúÜÿäÃóÅÔõÖ ÿäÃóÅÔõÖË¬èãßòÓÚóØòÂêñØöćëČóÅòÎ ìæóãÜäñÂóä ÿË¬Ú ØòÂêñÿËõÈâõÖõëòâßòÚÙ°
ìäøîÅèóâäú­ë÷ÂÿËõÈÜäõáúâõ ÂóäĂì­ÿìÖùÝæ ĀæñÅèóâÅõÕëä­óÈëääÅ° Ì÷ćÈØòÂêñÿìæ¬óÚöĈÿÜĆÚßøĈÚÑóÚ 
ë¬èÚìÚ÷ćÈÃîÈÂóäÿäöãÚÅÔõÖéóëÖä°ĀÃÚÈîøćÚ ÿË¬Ú ßöËÅÔõÖ ÖäöāÂÔâõÖõ ĀÅæÅúæòë ĀæñÿÜĆÚßøĈÚÑóÚ 
ĂÚÂóäÿäöãÚèõËóîøćÚ ăÕ­ĀÂ¬ àõëõÂë° éõæÜñ ÕóäóéóëÖä° ÙäÔöèõØãó (āÅäÈëä­óÈÃîÈÝæ÷Â) ËöèèõØãó 
(āÅäÈëä­óÈÃîÈÿÌææ°) ÿÅâö (āÅäÈëä­óÈîñÖîâĀæñāâÿæÂùæ) ĀæñãòÈÿÜĆÚØòÂêñØöćâöÅèóâëČóÅòÎ 
ĂÚÂóäÿäöãÚëóÃóë×óÜòÖãÂääâĀæñ ÂóäîîÂĀÛÛ èõéèÂääâĀæñëóÃóîøćÚ ą ØöćÖ­îÈÿÂöćãèÃ­îÈÂòÛ
ÈóÚÿËõÈāÅäÈëä­óÈ (Sherad III, 1981, p. 20) îöÂØòĈÈèõËóÿäÃóÅÔõÖãòÈëóâóä×Ë¬èãßòÓÚóÝú­ÿäöãÚ 
ĂÚÕ­óÚÂóäÅõÕÿËõÈÖääÂéóëÖä° Âóäî¬óÚ ÂóäÖöÅèóâ Âóäî­óÈÿìÖùÝæ (Suydam, 1985, p. 481) 
ĀæñãòÈÿÜĆÚÿÅäøćîÈâøîØöćÚČóăÜË¬èãĂÚÂóäĀÂ­ÜòÎìóØóÈÅÔõÖéóëÖä°ëóÃóîøćÚ ą Õ­èãèõÙöÂóäØöćÈ¬óãĀæñ
ìóÅČóÖîÛăÕ­ÿäĆèÃ÷ĈÚ äèâ×÷ÈË¬èãßòÓÚóÝú­ÿäöãÚĂì­ÿÜĆÚÅÚâöÿìÖùÝæ ØČóÈóÚîã¬óÈâöäñÛÛĀæñßòÓÚó
Åèóâëóâóä×Õ­óÚÂóäÅ­ÚßÛ (āÂâæ ăßéóæ, 2540, Ú. 2) 

ÿâøćîßõÉóäÔóÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖßÛè¬óÚòÂÿäöãÚë¬èÚâóÂăâ¬ËîÛèõËóÿäÃóÅÔõÖ
ÿÚøćîÈÉóÂÿäÃóÅÔõÖÿÜĆÚÿäøćîÈãóÂĀæñâöÜòÎìóĂÚÂóäÿäöãÚ ØČóĂì­ÚòÂÿäöãÚăâ¬ÜäñëÛÝæëČóÿäĆÉ 
ĂÚÂóäÿäöãÚÿØ¬óØöćÅèä (āÂâæ ăßéóæ, 2540, Ú. 2) Ì÷ćÈëîÕÅæ­îÈÂòÛÈóÚèõÉòãØöćßÛè¬óÂóäÿäöãÚ 
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ÂóäëîÚÅÔõÖéóëÖä°ØöćÿÜĆÚîãú¬ÚòÂÿäöãÚë¬èÚâóÂăâ¬ăÕ­ëòâÝòëÂòÛë×óÚÂóäÔ°ØöćÿÂöćãèÃ­îÈÂòÛ 
ÖòèÚòÂÿäöãÚ (ëùäëóæ ÝóëùÃ, 2546, Ú. 3) ÂóäëîÚÃîÈÅäúÿÚ­ÚĂÚÿäøćîÈÂóäÉČóëúÖä Úõãóâ ØåêÏö Āæñ
èõÙöÂóäìóÅČóÖîÛØöć×úÂÖ­îÈāÕãëîÚĂì­ÚòÂÿäöãÚĀÂ­āÉØã°ÜòÎìóÕ­èãèõÙöÂóäÿßöãÈèõÙöÿÕöãè  (ÂõÖÖõ 
ßòÓÚÖäñÂúæëùÃ, 2545-2546, Ú. 54) Ì÷ćÈÿÜĆÚÂóäÿäöãÚÂóäëîÚĀÛÛØóÈÿÕöãè ÃóÕÂóäÅ­ÚÅè­ó 
ØÕæîÈÿÚ­ÚÿÚøĈîìó ÃóÕÂäñÛèÚÂóä ØČóĂì­ÚòÂÿäöãÚâîÈÿìĆÚÅÔõÖéóëÖä°ÿÜĆÚÿäøćîÈăÂæÖòè  
ăâ¬âöÜäñāãËÚ° ăâ¬ëÚùÂÂòÛÂóäÿäöãÚèõËóÅÔõÖéóëÖä° (Éääãó áúîùÕâ, 2545, Ú. 23-24) ĀæñØöćëČóÅòÎ
ÂäñÛèÚÂóäÂóäÿäöãÚÂóäëîÚĂÚÜòÉÉùÛòÚăâ¬ÿîøĈîîČóÚèãÖ¬îÂóäØČóĂì­ÚòÂÿäöãÚËîÛÿäöãÚ 
èõËóÅÔõÖéóëÖä° ÃóÕÂóäÛúäÔóÂóäĀæñÿËøćîâāãÈèõËóÅèóâäú­ĀæñÜäñëÛÂóäÔ°Ö¬óÈ ą ë¬ÈÝæ 
ØČóĂì­ÿÕĆÂăØãâöÝæëòâåØÙõċØóÈÅÔõÖéóëÖä°ăâ¬ÿØöãÛÿØ¬óÂòÛËóÖõîøćÚ ą (èòËäö ÂóÎÉÚ°ÂöäÖõ, 2554, Ú. 
17-18) ÕòÈÝæÉóÂÂóäé÷ÂêóëáóßÜòÎìóÿÂöćãèÂòÛÂóäé÷ÂêóĀÚèāÚ­âÂóäÉòÕÂóäé÷ÂêóÅÔõÖéóëÖä°
ĀæñèõØãóéóëÖä°äñÕòÛÚóÚóËóÖõ TIMSS 2015 (Trends in International Mathematics and 
Science Study ìäøî TIMSS 2015) ßÛè¬ó ÜäñÿØéăØãâöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä°ÿØ¬óÂòÛ  
431 ÅñĀÚÚ ÉòÕîãú¬ĂÚîòÚÕòÛØöć 26 ÃîÈÜäñÿØéØöćÿÃ­óä¬èâÂóäÜäñÿâõÚÉóÂØòĈÈìâÕ 39 ÜäñÿØé  
āÕãÅñĀÚÚØöćăÕ­îãú¬ äñÕòÛ 1 ìäøîäñÕòÛÖČćó (Low International Benchmark) Ì÷ćÈâöäñÕòÛÅñĀÚÚ
ÖòĈÈĀÖ¬ 400 - 474 ÅñĀÚÚ ĀæñÉóÂÂóäé÷ÂêóëáóßÜòÎìóÿÂöćãèÂòÛÂóäÉòÕÂóäÿäöãÚÂóäëîÚ 
ÃîÈÚòÂÿäöãÚË¬èÈËòĈÚØöć 3 äñÕòÛâòÙãâé÷ÂêóÖîÚÖ­ÚÉóÂāÅäÈÂóäÜäñÿâõÚÝæÚòÂÿäöãÚä¬èâÂòÛ
ÚóÚóËóÖõ (Programme for International Student Assessment ìäøî PISA) ÃîÈîÈÅ°Âóä 
ÿßøćîÅèóâä¬èââøîØóÈÿéäêÑÂõÉĀæñÂóäßòÓÚó (Organisation  for  Economic  Co-operation  
and  Development  ìäøî OECD) Ì÷ćÈÝæÂóäÜäñÿâõÚ PISA 2012 ßÛè¬ó ÚòÂÿäöãÚăØãâöÅñĀÚÚ
ÿÊæöćãèõËóÅÔõÖéóëÖä° 427 ÅñĀÚÚ (Å¬óÿÊæöćã OECD 494 ÅñĀÚÚ) Ì÷ćÈÖČćóÂè¬óÅ¬óÿÊæöćã OECD  
ãõćÈăÜÂè¬óÚòĈÚ ÿâøćîé÷ÂêóÝæÂóäØÕëîÛÉóÂëČóÚòÂÜäñÿâõÚÝæÂóäÉòÕÂóäé÷ÂêóØöćÕČóÿÚõÚÂóäÜäñÿâõÚ
ÅùÔáóßÂóäé÷ÂêóäñÕòÛËóÖõÿßøćîÅèÛÅùâĀæñäòÂêóÅùÔáóßÂóäé÷ÂêóÃîÈë×óÚé÷ÂêóÖ¬óÈ ą  
ØòćèÜäñÿØéĂì­âöâóÖäÑóÚĂÂæ­ÿÅöãÈÂòÚĀæñëñØ­îÚ×÷ÈÅùÔáóßÃîÈÝú­ÿäöãÚ āÕãÝæÂóäÜäñÿâõÚ 
ĂÚÜöÂóäé÷Âêó 2559 Ì÷ćÈØÕëîÛÝæëòâåØÙõċØóÈÂóäÿäöãÚÃîÈÚòÂÿäöãÚäñÕòÛÜäñ×âé÷ÂêóÜöØöć 6 Āæñ
âòÙãâé÷ÂêóÜöØöć 3 ßÛè¬óÚòÂÿäöãÚĂÚäñÕòÛËòĈÚÜäñ×âé÷ÂêóÜöØöć 6 âöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä° 
ĂÚëóäñÿäÃóÅÔõÖ ä­îãæñ 44.21 ĀæñËòĈÚâòÙãâé÷ÂêóÜöØöć  3 âöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä° 
ĂÚëóäñÿäÃóÅÔõÖ ä­îãæñ 44.90 Ì÷ćÈîãú¬ĂÚäñÕòÛÖČćó (ë×óÛòÚë¬ÈÿëäõâÂóäëîÚèõØãóéóëÖä°Āæñ
ÿØÅāÚāæãö, 2557) ĀæñÝæØöćÝú­èõÉòãëîÛ×óâÅäúØöćëîÚĂÚäñÕòÛÜäñ×âé÷ÂêóĀæñâòÙãâé÷ÂêóÉČóÚèÚ 
11 ÅÚ ÉóÂ 7 āäÈÿäöãÚ Ì÷ćÈßÛè¬óëóÿìÖùØöćÚòÂÿäöãÚăâ¬ëóâóä×ÿäöãÚèõËóÿäÃóÅÔõÖăÕ­ÕöÿØ¬óØöćÅèäâö

http://www.oecd.org/pisa/
http://www.oecd.org/pisa/
https://www.oecd.org/
https://www.oecd.org/
http://www.oecd.org/
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ëóÿìÖùìæòÂ ą âóÉóÂÂóäØöćÚòÂÿäöãÚÃóÕÅèóâäú­ßøĈÚÑóÚØóÈÿäÃóÅÔõÖ Åèóâäú­ØöćÚòÂÿäöãÚăÕ­ÉóÂ
ì­îÈÿäöãÚÿÜĆÚÅèóâäú­ĀÛÛØ¬îÈÉČóÿßøćîÚČóăÜĂË­ëîÛÿØ¬óÚòĈÚ ĀæñëóÿìÖùØöćÚòÂÿäöãÚăâ¬ÖäñìÚòÂ×÷È
ÅùÔÅ¬óĀæñÅèóâëČóÅòÎÃîÈèõËóÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÚòĈÚ âóÉóÂÂóäÿäöãÚÂóäëîÚ
ĂÚì­îÈÿäöãÚØöćÃóÕëøćîÂóäÿäöãÚÂóäëîÚØöćÿÜĆÚäúÜÙääâØöćÿÜĆÚëõćÈØöćîãú¬ĂÚËöèõÖÜäñÉČóèòÚÃîÈÚòÂÿäöãÚ 
ĀæñÂóäÿäöãÚÂóäëîÚãòÈÃóÕÂóäÿËøćîâāãÈìäøîãÂÖòèîã¬óÈë×óÚÂóäÔ° ìäøîÛäõÛØØöćâÚùêã°ĂË­
ÜäñāãËÚ°ÉóÂÿäÃóÅÔõÖĂÚËöèõÖÜäñÉČóèòÚ Ì÷ćÈëîÕÅæ­îÈÂòÛÝæØöćÝú­èõÉòãăÕ­ëîÛ×óâÝú­ÿËöćãèËóÎ
ØóÈÕ­óÚÂóäÿäöãÚÂóäëîÚèõËóÿäÃóÅÔõÖÉČóÚèÚ 4 Ø¬óÚ ßÛè¬óÂóäÿäöãÚÂóäëîÚĂÚÜòÉÉùÛòÚ  
Åäúăâ¬ăÕ­âù¬ÈÿÚ­ÚĂì­ÚòÂÿäöãÚÿìĆÚÜäñāãËÚ°ìäøîÅùÔÅ¬óÃîÈèõËóÿäÃóÅÔõÖØöćâöÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ØČóĂì­ÚòÂÿäöãÚÃóÕÅèóâëÚĂÉĂÚèõËóÕòÈÂæ¬óè ÿßäóñâîÈè¬óÿâøćîÿäöãÚÿäÃóÅÔõÖĀæ­èăâ¬ăÕ­ÚČóăÜĂË­
ÜäñāãËÚ° ÚîÂÉóÂÚöĈäñÛÛÂóäëîÚÃîÈÅäúÚòĈÚ ãòÈăâ¬ÿîøĈîÖ¬îÂóäëøÛÅ­Ú ÅóÕÂóäÔ° èóÈĀÝÚ
ĀÂ­ÜòÎìóìäøîĂË­ÜäñāãËÚ°ÉóÂÂóäÿäöãÚÿäÃóÅÔõÖ ë¬ÈÝæĂì­ÚòÂÿäöãÚăâ¬ËîÛèõËóÿäÃóÅÔõÖ ×÷ÈÉñâö
ÛóÈāäÈÿäöãÚßãóãóâĂË­ÌîàÖ°Āèä°ĂÚÂóäÚČóÿëÚîÜäñāãËÚ°ÃîÈÿäÃóÅÔõÖ ĀÖ¬Ýú­ÿËöćãèËóÎÿìĆÚè¬óëõćÈ
ÕòÈÂæ¬óèãòÈÃóÕÂóäÿËøćîâāãÈăÜëú¬āæÂĀì¬ÈÅèóâÿÜĆÚÉäõÈØöćÿäÃóÅÔõÖÚòĈÚÿÜĆÚëõćÈØöćîãú¬äîÛÖòèĀæñ
ëóâóä×ĂË­ÜäñāãËÚ°ÉóÂÅèóâäú­ßøĈÚÑóÚÈ¬óã ą āÕãØöćÿÕĆÂĂÚäñÕòÛÜäñ×âé÷Âêóëóâóä×Å­ÚßÛăÕ­ 
āÕãÝú­ëîÚãÂë×óÚÂóäÔ°Ăì­ÚòÂÿäöãÚăÕ­ÿÂõÕÂóäÿäöãÚäú­Õ­èãÖÚÿîÈ ÿË¬Ú ÝæäèâÃîÈÅèóâãóèÕ­óÚ
ÃîÈäúÜëóâÿìæöćãâëîÈÕ­óÚÉñãóèÂè¬óÕ­óÚØöćÿìæøîÿëâî āÅäÈëä­óÈØöćÿÂõÕÉóÂäúÜëóâÿìæöćãâÚòĈÚ
ĀÃĆÈĀäÈÂè¬óāÅäÈëä­óÈäúÜìæóãÿìæöćãâîøćÚ ą ÚîÂÉóÂÚöĈÝú­èõÉòãăÕ­ëîÛ×óâÚòÂÿäöãÚØöćÂČóæòÈé÷Âêóîãú¬ 
ËòĈÚâòÙãâé÷ÂêóÖîÚÖ­Ú ÉČóÚèÚ 12 āäÈÿäöãÚ āÕãĂì­ÖîÛĀÛÛäñÕâÅèóâÅõÕÿÂöćãèÂòÛÅèóâäú­
ßøĈÚÑóÚØóÈÿäÃóÅÔõÖØöćÚòÂÿäöãÚĂË­ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÿË¬Ú äúÜëóâÿìæöćãâ ëöćÿìæöćãâ èÈÂæâ 
ĀæñäúÜìæóãÿìæöćãâîøćÚ ą ÝæÜäóÂÐè¬ó ÚòÂÿäöãÚë¬èÚĂìÎ¬âöÅèóâäú­ÿÂöćãèÂòÛÂóäìóßøĈÚØöć Åèóâãóè 
ÿë­ÚäîÛäúÜ ÃÚóÕÃîÈâùâ ĀÖ¬ăâ¬ăÕ­âîÈ×÷ÈÜäñāãËÚ°ØöćĂË­ìäøîØöćÿÂöćãèÃ­îÈĂÚËöèõÖÉäõÈĀâ­è¬óÝú­èõÉòã 
ăÕ­ãÂÖòèîã¬óÈÿÅäøćîÈâøîÿÅäøćîÈĂË­Øöćâöîãú¬ĂÚËöèõÖÜäñÉČóèòÚĀæ­è×óâÚòÂÿäöãÚè¬óÿÅäøćîÈâøîÿìæ¬óÚöĈ 
ĂË­Åèóâäú­ÉóÂÿäÃóÅÔõÖĂÚÿäøćîÈĂÕ ÚòÂÿäöãÚë¬èÚĂìÎ¬ÖîÛè¬ó ÿÂöćãèÃ­îÈÂòÛäúÜä¬óÈĀæñØäÈ 
ØóÈÿäÃóÅÔõÖÿØ¬óÚòĈÚ ăâ¬ăÕ­Âæ¬óè×÷ÈÂóäÚČóëâÛòÖõÃîÈäúÜÿäÃóÅÔõÖìäøîØäÈÿäÃóÅÔõÖØöćÚČóăÜĂË­ÂòÛ
ÿÅäøćîÈâøîÿÅäøćîÈĂË­ÚòĈÚ ą  Ì÷ćÈÉóÂÖòèîã¬óÈÕòÈÂæ¬óèÉñÿìĆÚè¬óÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖÚòĈÚãòÈÃóÕ
ÂóäãÂÖòèîã¬óÈìäøîÂóäÿËøćîâāãÈÅèóâäú­ØóÈÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ØČóĂì­ÚòÂÿäöãÚ 
ăâ¬ÿìĆÚÜäñāãËÚ°ìäøîÅùÔÅ¬óÃîÈÂóäÿäöãÚèõËóÿäÃóÅÔõÖ ÕòÈÚòĈÚĂÚÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­Ýú­ëîÚ
É÷ÈÉČóÿÜĆÚÖ­îÈâöÂóäÛúäÔóÂóäìäøîÿËøćîâāãÈÅèóâäú­ØóÈÿäÃóÅÔõÖÿÃ­óÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ
ÿßøćîĂì­ÚòÂÿäöãÚâîÈÿìĆÚÜäñāãËÚ°ĀæñÿìĆÚÅùÔÅ¬óÃîÈÂóäÿäöãÚÿäÃóÅÔõÖ 
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ÂóäÛúäÔóÂóäÿÜĆÚÂóäÉòÕìæòÂëúÖäÿËøćîâāãÈÅèóâäú­ĀæñÜäñëÛÂóäÔ°ØùÂÜäñÿáØ 
ÿÃ­óÕ­èãÂòÚĂÚĀÝÚÂóäÉòÕìæòÂëúÖä āÕãÿÚ­ÚÂóäÿËøćîâāãÈÜäñÿÕĆÚĀæñìâèÕìâú¬ÉóÂÿÚøĈîìóÖ¬óÈ ą 
ØòĈÈìâÕÿÃ­óÕ­èãÂòÚÿßøćîĂì­Ýú­ÿäöãÚăÕ­âîÈÿìĆÚáóßäèâÃîÈÅèóâäú­ĀæñăÕ­ÿäöãÚäú­ÅèóâìâóãØöćæ÷ÂÌ÷ĈÈ
ÃîÈëóäñèõËóØöćÿäöãÚÌ÷ćÈÉČóÿÜĆÚÖ­îÈâöÂóäÉòÕÜäñëÛÂóäÔ°ÂóäÿäöãÚäú­ØöćÿÚ­ÚÅèóâëòâßòÚÙ°ÃîÈĀÖ¬æñ
îÈÅ°ÜäñÂîÛĂÚæòÂêÔñÿÜĆÚìÚ¬èãÿÕöãèÂòÚăâ¬ĀãÂÿÜĆÚë¬èÚ ą ĀæñĀÖ¬æñäóãèõËóÖ­îÈÿËøćîâāãÈ 
ÿÃ­óÂòÛèõËóîøćÚ  ą ĂÚæòÂêÔñØöćâöÜÐõëòâßòÚÙ°Ö¬îÂòÚĀæñÂòÚ    (Ornstein & Hunkins, 1988, pp. 
321-325) ÂóäÛúäÔóÂóäÿÜĆÚÂóäÚČóëõćÈØöćâöÅèóâëòâßòÚÙ°ÂòÚ ÿË¬Ú ÿÚøĈîìó ìäøîÜäñëÛÂóäÔ°âó
äèâÂòÚÿßøćîĂì­ÿÂõÕÅèóâëâÛúäÔ°ĀæñÿßøćîÚČóăÜĂË­ÜäñāãËÚ°ĂÚËöèõÖÉäõÈ (ÿÂäöãÈéòÂÕõċ ÿÉäõÎèÈé°éòÂÕõċ, 
2546, Ú . 10; Susskind, 1994, p. 325; Johnsen, 1994, p. 37; UNESCO, 1981, p. 10; 
Travass & Revore, 1990, p. 9) ĀæñÚîÂÿìÚøîÉóÂÂóäÛúäÔóÂóäÿÚøĈîìóĀæ­èÅèäâöÂóäÛúäÔóÂóä
ĂÚæòÂêÔñîøćÚ ą ÅèÛÅú¬ăÜÕ­èã ăÕ­ĀÂ¬ ÂóäÛúäÔóÂóääñìè¬óÈÅèóâäú­ĀæñÂäñÛèÚÂóä ÂóäÛúäÔó
Âóääñìè¬óÈÅèóâäú­ÂòÛÂóäÂäñØČóĀæñÂóäÛúäÔóÂóääñìè¬óÈëõćÈØöćâöĂÚāäÈÿäöãÚÂòÛëõćÈØöćÿÜĆÚîãú¬ĂÚ
ËöèõÖÜäñÉČóèòÚÃîÈÝú­ÿäöãÚ ÙČóäÈ Ûòèéäö (2542, Ú. 200-201) ÃÔñØöć Âú®Õ ĀæñÛöÚ (Good, 1973, p. 
308; Beane. 1991, p. 9) Âæ¬óèè¬ó ÂóäÛúäÔóÂóäÿÜĆÚÂäñÛèÚÂóääèÛäèâäóãèõËóÖ¬óÈ ą āÕã
ëä­óÈÅèóâäú­ĀæñÜäñëÛÂóäÔ°Ã÷ĈÚĂìâ¬ Ì÷ćÈÿÜĆÚÂóäãîâäòÛĀÚèÅõÕĀæñâùââîÈÃîÈÝú­îøćÚ 

ÂóäÿËøćîâāãÈÿÜĆÚäúÜĀÛÛìÚ÷ćÈÃîÈÂóäÛúäÔóÂóäÿÜĆÚÂóäÿËøćîâāãÈÅèóâëòâßòÚÙ°ÃîÈ
ÿÚøĈîìó ÉóÂÿÚøĈîìóìÚ÷ćÈăÜãòÈÿÚøĈîìó×òÕăÜ āÕãâöÖòèÿËøćîâÅøî ìòèÃ­î ØòÂêñ ÿÉÖÅÖõ ÅèóâÅõÕäèÛãîÕ 
ìäøîë×óÚÂóäÔ°ØöćÿÂöćãèÂòÛÿÚøĈîìóÌ÷ćÈÿÜĆÚØòÂêñØóÈÅÔõÖéóëÖä°ØöćâöÅèóâëČóÅòÎØòÂêñìÚ÷ćÈ  
Ì÷ćÈÂóäÿËøćîâāãÈâöÜäñāãËÚ° ăÕ­ĀÂ¬ 1) ØČóĂì­ÚòÂÿäöãÚÿÃ­óĂÉÿÚøĈîìóăÕ­æ÷ÂÌ÷ĈÈÃ÷ĈÚĀæñãóèÚóÚÃ÷ĈÚ  
2) ØČóĂì­ÚòÂÿäöãÚÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìó æÕË¬îÈè¬óÈĂÚÂóäÿäöãÚäú­ 3) ØČóĂì­ÚòÂÿäöãÚâîÈ
ÅÔõÖéóëÖä°ÿÜĆÚèõËóØöćâöËöèõÖËöèóĀæñÚČóăÜĂË­ÜäñāãËÚ°ĂÚËöèõÖÉäõÈăÕ­ 4) ØČóĂì­ìæòÂëúÖäÿÂõÕÅèóâ
ëâÕùæ (NCTM, 2000, pp. 64-66; Coxford, 1995, p. 3) ĀæñÉóÂÈóÚèõÉòãÃîÈæîëòÚĀæñāâïòÚ 
(Lawson & Mohan, 2000, pp. 26-43) ßÛè¬ó ÂóäÿËøćîâāãÈÃîÈÚòÂÿäöãÚâöîõØÙõßæÖ¬îÂóäÜäñëÛ
ÅèóâëČóÿäĆÉĂÚÂóäĀÂ­ÜòÎìóâóÂÂè¬óÂóääú­ÿÚøĈîìóÅÔõÖéóëÖä°ëČóìäòÛØòĈÈÚòÂÿäöãÚØöćâöÅèóâëóâóä×
ëúÈĀæñÚòÂÿäöãÚØöćâöÅèóâëóâóä×ÖČćó ÂóäÿËøćîâāãÈäñìè¬óÈÅÔõÖéóëÖä°ÂòÛËöèõÖÜäñÉČóèòÚÿÜĆÚ 
ÂóäÉòÕÂóäÿäöãÚÂóäëîÚØöćë¬ÈÿëäõâĂì­ÚòÂÿäöãÚÿäöãÚäú­ØöćÉñÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛËöèõÖÉäõÈ 
ĂÚÂóäĀÂ­ÜòÎìóë×óÚÂóäÔ°Ö¬óÈ ą Ì÷ćÈÿÜĆÚÿäøćîÈĂÂæ­Öòè āÕãĂì­ÚòÂÿäöãÚæÈâøîÜÐõÛòÖõÉäõÈ  
ØČóĂì­ÚòÂÿäöãÚÿäöãÚäú­Õ­èãÖÚÿîÈ ÿìĆÚ×÷ÈÅèóâëČóÅòÎÃîÈÅÔõÖéóëÖä°âóÂÃ÷ĈÚ Ì÷ćÈëîÕÅæ­îÈÂòÛ 
ÅČóÂæ¬óèÃîÈ îòâßä â­óÅÚîÈ (2553, Ú. 60-61) ØöćÂæ¬óèè¬ó ÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÿÜĆÚëõćÈ 
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ØöćëñØ­îÚĂì­ÿìĆÚ×÷ÈÂóäĂË­ÈóÚÃîÈÅÔõÖéóëÖä°ĂÚËöèõÖÉäõÈØöćëóâóä×ßÛÿìĆÚăÕ­ØòćèăÜ âöÅèóâëČóÅòÎ
ĀæñÉČóÿÜĆÚëČóìäòÛÂóäÿäöãÚäú­ÅÔõÖéóëÖä°îã¬óÈâöÅèóâìâóã (Meaningful mathematics 
learning) ÿÚøćîÈÉóÂÂóäÿËøćîâāãÈÉñË¬èãĂì­ÚòÂÿäöãÚÿÃ­óĂÉÅÔõÖéóëÖä°ØöćÿäöãÚĂÚì­îÈÿäöãÚăÕ­ÕöÃ÷ĈÚ 
ÖæîÕÉÚâîÈÿìĆÚÅèóâëČóÅòÎĀæñÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°ĂÚĀÈ¬ÃîÈÂóäÿÜĆÚÿÅäøćîÈâøîØöćÿÜĆÚ
ÜäñāãËÚ°Øöćëóâóä×ÚČóăÜĂË­ÂòÛéóëÖä°îøćÚăÕ­ ØČóĂì­ÅÔõÖéóëÖä°ÿÜĆÚèõËóØöćÚ¬óëÚĂÉ ăâ¬ĂË¬ÿßöãÈèõËó 
ØöćÿäöãÚØåêÏöÛØ ÂÏ ëúÖä Úõãóâ ÿßøćîĂË­ĂÚÂóäĀÂ­ÜòÎìóÅÔõÖéóëÖä°ÿÊßóñĂÚì­îÈÿäöãÚîöÂÖ¬îăÜ 
Õ­èãÿìÖùÝæÕòÈÂæ¬óè ØòÂêñÂóäÿËøćîâāãÈ  É÷È×úÂÿÚ­ÚâóÂĂÚÂóäëîÚÜòÉÉùÛòÚĀæñëîÕÅæ­îÈÂòÛ 
ïõæÿÛõä°ÖĀæñÅóä°ÿßÚÿÖîä°  (Hiebert & Carpenter, 1992, p. 1)  ăÕ­Âæ¬óè×÷È  ÂóäÿÃ­óĂÉ 
(Understanding)  ØóÈÅÔõÖéóëÖä°  ÿÜĆÚëõćÈØöćÖäÈÂòÚÃ­óâÂòÛÂóäØ¬îÈÉČó  (Rote Learning)  
ÂóäÿäöãÚäú­ÿßøćîĂì­ëóâóä×ÚČóăÜĂË­ăÕ­ÚòĈÚ ÉČóÿÜĆÚÖ­îÈäú­ÂäñÛèÚÂóäØöćÿÂõÕÃ÷ĈÚÃîÈÝú­ÿäöãÚØöćÿÚ­ÚèõÙö 
ÂóäÿäöãÚäú­Õ­èãÖÚÿîÈ ÿßøćîË¬èãĂì­Ýú­ÿäöãÚëóâóä×ÅõÕăÖä¬ÖäîÈăÕ­îã¬óÈëä­óÈëääÅ° Ë¬èãßòÓÚóëòÈÅâ
ĀæñëõćÈĀèÕæ­îâ ĀæñÚČóÅèóâäú­ØöćăÕ­äòÛăÜÛúäÔóÂóäĂÚÂóäÕČóäÈËöèõÖăÕ­îã¬óÈâöÅèóâëùÃ ÚîÂÉóÂÚöĈ 
ÂóäÉòÕÂóäÿäöãÚÂóäëîÚÿßøćîĂì­ÚòÂÿäöãÚâöÅèóâëóâóä×ĂÚÂóäÝëâÝëóÚĀÚèÅõÕØóÈÅÔõÖéóëÖä°
ØöćâöÅèóâëòâßòÚÙ°ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈĂì­äèâÿÜĆÚîÈÅ°ÜäñÂîÛÿÕöãèÂòÚØČóĂì­âîÈÅÔõÖéóëÖä°
ÿÜĆÚÿäøćîÈĂÂæ­Öòè ëóâóä×ÚČóăÜĂË­ĂÚËöèõÖÜäñÉČóèòÚ ìäøîéóëÖä°îøćÚ ą ăÕ­ ĀæñÿìĆÚÅèóâëČóÅòÎĀæñ
ÅùÔÅ¬óÃîÈÅÔõÖéóëÖä° ÚîÂÉóÂÚöĈÚòÂÿäöãÚÉñÖ­îÈäú­ÉòÂëä­óÈÂóäÿËøćîâāãÈäñìè¬óÈëõćÈØöćÿÜĆÚäúÜÙääâ
ăÕ­ĀÂ¬  äúÜáóß  ĀÝÚáóß  ëòÎæòÂêÔ°ĀæñâāÚâÖõÂòÛÂäñÛèÚÂóääèâÿÚøĈîìó  ĀæñèõÙöÂóäÖ¬óÈ ą  
ØóÈÅÔõÖéóëÖä°ÿÃ­óÕ­èãÂòÚ  ĀæñÉñÖ­îÈäú­ÉòÂëä­óÈÂóäÿËøćîâāãÈäñìè¬óÈÅÔõÖéóëÖä°ÂòÛËöèõÖÉäõÈ 
(Kennedy & Tipps, 1994, p. 194)  Āæñ ßä­îâßääÔ îùÕâëõÚ (2547, Ú. 148) ăÕ­Âæ¬óèăè­è¬ó 
ÜäñëÛÂóäÔ°ØöćìæóÂìæóãØöćÉñË¬èãĂì­ÿÂõÕÅèóâÿÃ­óĂÉăÕ­Õ­èãÂóäâöÜäñëÛÂóäÔ°ĂÚÂóäÿËøćîâāãÈ
Åèóâäú­äñìè¬óÈÅÔõÖéóëÖä°ëóÃóÖ¬óÈ ą ìäøîÂóäÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛë×óÚÂóäÔ°ĂÚāæÂ 
Āì¬ÈÅèóâÿÜĆÚÉäõÈ É÷ÈÉñØČóĂì­ÅÔõÖéóëÖä°âöÅèóâìâóãÖ¬îÝú­ÿäöãÚâóÂÃ÷ĈÚ ÿË¬ÚÿÕöãèÂòÛ ãúÌõëÂõÚ 
(Usiskin, 2001, p. 8) Ì÷ćÈăÕ­Âæ¬óèăè­è¬ó ÂóäÚČóÿëÚîÅÔõÖéóëÖä°ĂÚÛäõÛØØöćÿËøćîâāãÈÂòÛ
ë×óÚÂóäÔ°ÉäõÈØöćÿÂõÕÃ÷ĈÚÉñØČóĂì­ÚòÂÿäöãÚÿäöãÚăÕ­ÕöĀæñëÚùÂÂòÛÂóäÿäöãÚ 

ÉóÂÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈØöćÂæ¬óèĂÚÃ­óÈÖ­ÚÉ÷ÈÅèäë¬ÈÿëäõâĂì­ÚòÂÿäöãÚâöØòÂêñ
ÕòÈÂæ¬óèâóÂÃ÷ĈÚÿßøćîË¬èãĂì­ÚòÂÿäöãÚÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóăÕ­ÕöÃ÷ĈÚ ÿìâóñëâĂÚÂóäÚČóâóĂË­
ĀÂ­ÜòÎìóÂóäÿäöãÚÂóäëîÚèõËóÅÔõÖéóëÖä°ÿßäóñË¬èãĂì­ÚòÂÿäöãÚßòÓÚóÅèóâäú­ÅèóâÿÃ­óĂÉ
ÿÚøĈîìóÅÔõÖéóëÖä°âóÂÃ÷ĈÚĀæñãòÈë¬ÈÿëäõâĂì­âöÂóäÚČóë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈâóĂË­ĂÚÂóäÿäöãÚ 
ÂóäëîÚØČóĂì­ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îËöèõÖÉäõÈâóÂÃ÷ĈÚîöÂÕ­èã (ÛùÎÎõëó ĀÌ¬ìæ¬î, 
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2550, Ú. 3) Õ­èãÿìÖùÝæÕòÈÂæ¬óèÝú­èõÉòãëÚĂÉØöćÉñßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóä 
ÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
ÿßøćîĂì­ÿÜĆÚĀÚèØóÈĂÚÂóäßòÓÚóäúÜĀÛÛÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖØöćÉñØČóĂì­ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬ó
ĀæñÅèóâëČóÅòÎÃîÈÂóäÿäöãÚÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

 
Åèóââù¬ÈìâóãÃîÈÂóäèõÉòã 

1. ÿßøćîßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛ
ë×óÚÂóäÔ° ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 Ăì­âöÜäñëõØÙõáóßÖóâÿÂÔÒ° 60/60 

2. ÿßøćîé÷ÂêóÝæÃîÈÂóäĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈ
ÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ĂÚÕ­óÚÅèóâëóâóä×ĂÚÂóä
ÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

3. ÿßøćîé÷ÂêóÝæÃîÈÂóäĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈ
ÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ĂÚÕ­óÚÂóäÿìĆÚÅùÔÅ¬óÃîÈ
ÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

 
ÅèóâëČóÅòÎÃîÈÂóäèõÉòã 

1. ăÕ­ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°
ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 

2. ÿÜĆÚÃ­îâúæßøĈÚÑóÚëČóìäòÛÅäúĂÚÂóäé÷ÂêóÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìó
ÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÃîÈÚòÂÿäöãÚØöćÿäöãÚÕ­èãÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã
ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

3. ÿÜĆÚÃ­îâúæßøĈÚÑóÚëČóìäòÛÅäúĂÚÂóäé÷ÂêóÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°
ĂÚËöèõÖÉäõÈ 

4. ÿÜĆÚĀÚèØóÈëČóìäòÛÅäúĀæñÝú­ØöćëÚĂÉĂÚÂóäÿäöãÚÂóäëîÚÅÔõÖéóëÖä°ĂÚëóäñîøćÚ ą 
āÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÅÔõÖéóëÖä°ĂÚëóäñÚòĈÚ ą ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
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ÃîÛÿÃÖÃîÈÂóäèõÉòã 
ÃîÛÿÃÖÃîÈÿÚøĈîìóØöćĂË­ĂÚÂóäèõÉòã 
ÿÚøĈîìóØöćĂË­ĂÚÂóäé÷ÂêóÅäòĈÈÚöĈÿÜĆÚ ÿÚøĈîìóÅÔõÖéóëÖä° ÿäøćîÈÿäÃóÅÔõÖØöćăâ¬ÿÂõÚäñÕòÛ

âòÙãâé÷ÂêóÖîÚÖ­Ú ÖóâìæòÂëúÖäĀÂÚÂæóÈÂóäé÷ÂêóÃòĈÚßøĈÚÑóÚ ß.é. 2551 ĀæñâóÖäÑóÚ 
ÂóäÿäöãÚäú­ĀæñÖòèËöĈèòÕð (ÊÛòÛÜäòÛÜäùÈ ß.é. 2560) Âæù¬âëóäñÂóäÿäöãÚäú­ÅÔõÖéóëÖä° 
äñãñÿèæóØöćĂË­ĂÚÂóäØÕæîÈ 
ĂË­ÿèæóĂÚÂóäØÕæîÈØòĈÈìâÕ 29 ÅóÛ ÅóÛæñ 50 ÚóØö  āÕãĀÛ¬ÈÿÜĆÚÂóäÉòÕÂõÉÂääâ 

ÂóäÿäöãÚäú­  7 ÂõÉÂääâ ÉČóÚèÚ 27 ÅóÛ ĀæñØČóĀÛÛØÕëîÛìæòÈÿäöãÚÉČóÚèÚ 2 ÅóÛ  
Âæù¬âÿÜ­óìâóãØöćĂË­ĂÚÂóäèõÉòã 
Âæù¬âÿÜ­óìâóãÿÜĆÚÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 áóÅÿäöãÚØöć 2 ÜöÂóäé÷Âêó 2562 

āäÈÿäöãÚÜäóāâËèõØãóäóâîõÚØäó ÿÃÖÛóÈÿÃÚ ÂäùÈÿØßâìóÚÅä ÉČóÚèÚ 1 ì­îÈÿäöãÚ äèâ 26 ÅÚ  
āÕãÂóäÿæøîÂĀÛÛÿÉóñÉÈ  Ì÷ćÈāäÈÿäöãÚăÕ­ÉòÕÚòÂÿäöãÚĀÖ¬æñì­îÈĀÛÛÅæñÅèóâëóâóä×ÃîÈÚòÂÿäöãÚ
ØöćâöÝæÂóäÿäöãÚĀÛÛÿÂ¬È  ÜóÚÂæóÈ Āæñî¬îÚ 
ÖòèĀÜäØöćé÷Âêó 
ÖòèĀÜäîõëäñ Åøî ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛ

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
ÖòèĀÜäÖóâ ăÕ­ĀÂ¬  
1. Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
2. ÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

ÚõãóâéòßØ°ÿÊßóñ 
1. ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìó ìâóã×÷È ÂóäÚČóÿÚøĈîìóÿäÃóÅÔõÖ ÿÚøĈîìó

ÅÔõÖéóëÖä°ĂÚÿäøćîÈîøćÚ ą ØöćâöÅèóâëòâßòÚÙ°ÂòÚâóëîÚä¬èâÂòÚ ÿßøćîÜäñāãËÚ°ĂÚÂóäÉòÕÂóäÿäöãÚ 
ÂóäëîÚĂÚæòÂêÔñØöćÿÜĆÚîÈÅ°äèâĀæñëîÕÅæ­îÈÂòÛëáóßÉäõÈÃîÈÝú­ÿäöãÚ 

2. ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ° 
ĂÚËöèõÖÉäõÈ ìâóã×÷È ÂõÉÂääâØöćÝú­èõÉòãëä­óÈÃ÷ĈÚÿßøćîÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ āÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÉñÿÚ­Úë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈØöćÿÂöćãèÂòÛ
ÿÚøĈîìóÿäÃóÅÔõÖØöćÚòÂÿäöãÚÅù­ÚÿÅãĂÚËöèõÖÜäñÉČóèòÚ Ì÷ćÈÉñĂì­ÅèóâëČóÅòÎăÜØöćÂóäÚČóÅèóâäú­ 
ØóÈÿäÃóÅÔõÖăÜĀÂ­ÜòÎìóìäøîîÙõÛóãÿÂöćãèÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈØöćÂČóìÚÕĀæñëóâóä× 
ÚČóÅèóâäú­ØóÈÿäÃóÅÔõÖâóÜäñÕõêÑ°ÿÜĆÚËõĈÚÈóÚăÕ­ 
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3. Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ìâóã×÷È 
Åèóâëóâóä×ÃîÈÚòÂÿäöãÚĂÚÂóäÚČóÅèóâäú­ØóÈÿäÃóÅÔõÖä¬èâÂòÛÿÚøĈîìóÅÔõÖéóëÖä°ÿäøćîÈîøćÚ ą ăÜ
îÙõÛóãÜäóÂÐÂóäÔ°Ö¬óÈ ą ÿÂöćãèÂòÛÂóäÿäöãÚÂóäëîÚÿÚøĈîìóÿäÃóÅÔõÖ āÕãâöØòĈÈìâÕ 3 ÜäñÿÕĆÚ 
ÕòÈÚöĈ 

3.1 ÂóääñÛùÅèóâäú­ØóÈÿäÃóÅÔõÖØöćÿÂöćãèÃ­îÈÂòÛÜäóÂÐÂóäÔ°Ö¬óÈ ą ÃîÈÿÅäøćîÈâøî
ÿÅäøćîÈĂË­ìäøîÿØÅāÚāæãöÖ¬óÈ ą ØöćÿÂöćãèÃ­îÈÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ  

3.2 ÂóäîÙõÛóãäóãæñÿîöãÕÃîÈÂóäÚČóÅèóâäú­ØóÈÿäÃóÅÔõÖĂÚäúÜ ØåêÏö ÂÏ ëúÖä 
ĀæñĀÛÛÉČóæîÈØóÈÿäÃóÅÔõÖØöćÿÂöćãèÃ­îÈăÜĂË­ĂÚÂóäîÙõÛóãÜäóÂÐÂóäÔ°Ö¬óÈ ą ÃîÈÿÅäøćîÈâøî
ÿÅäøćîÈĂË­ìäøîÿØÅāÚāæãöÖ¬óÈ ą ØöćÿÂöćãèÃ­îÈÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

3.3 ÂóäĀëÕÈÃòĈÚÖîÚĂÚÂóäîÙõÛóãäóãæñÿîöãÕāÕãĂË­Åèóâäú­ØóÈÿäÃóÅÔõÖìäøî
Åèóâäú­ØóÈÿäÃóÅÔõÖä¬èâÂòÛÿÚøĈîìóÅÔõÖéóëÖä°ÿäøćîÈîøćÚ ą ăÜĂË­ĂÚÂóäîÙõÛóãÜäóÂÐÂóäÔ°Ö¬óÈ ą 
ÃîÈÿÅäøćîÈâøîÿÅäøćîÈĂË­ìäøîÿØÅāÚāæãöÖ¬óÈ ą ØöćÿÂöćãèÃ­îÈÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

āÕãßõÉóäÔóÉóÂ 
(1) ÅñĀÚÚÉóÂÂõÉÂääâäóãÛùÅÅæ 2 ÂõÉÂääâ āÕãâöÅñĀÚÚÿÖĆâÂõÉÂääâæñ  

12 ÅñĀÚÚ äèâÿÜĆÚ 24 ÅñĀÚÚ 
(2) ÅñĀÚÚÉóÂĀÛÛØÕëîÛèòÕÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖ

ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 30 ÅñĀÚÚ 
4. ÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ìâóã×÷È ÅèóâÅõÕÿìĆÚìäøî

ßåÖõÂääâØöćÚòÂÿäöãÚĀëÕÈîîÂĂÚÕ­óÚÛèÂÿÂöćãèÂòÛÿäÃóÅÔõÖ ăÕ­ĀÂ¬ ÚòÂÿäöãÚâöÅèóâßãóãóâ 
ĂÚÂóäĂË­Åèóâäú­ØóÈÿäÃóÅÔõÖØöćâöîãú¬âóË¬èãĂÚÂóäÖîÛÅČó×óâÿÂöćãèÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ÚòÂÿäöãÚâöÅèóâëÚùÂëÚóÚÃÔñØöćÿäöãÚÿÚøĈîìóÿäÃóÅÔõÖ  ÚòÂÿäöãÚÅõÕè¬óÿäÃóÅÔõÖâöÜäñāãËÚ° 
Ö¬îËöèõÖÉäõÈ ÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈèòÕÕ­èãĀÛÛëîÛ×óâØöć
âöëÿÂæÂóäèòÕĀÛÛ 5 îòÚÕòÛ ÕòÈÚöĈ 5 : ÿìĆÚÕ­èãîã¬óÈãõćÈ 4 : ÿìĆÚÕ­èã 3 : ăâ¬ĀÚ¬ĂÉ 2 : ăâ¬ÿìĆÚÕ­èã   
1 : ăâ¬ÿìĆÚÕ­èãîã¬óÈãõćÈ ×­óÚòÂÿäöãÚăÕ­Å¬óÿÊæöćãÖòĈÈĀÖ¬ 3.5 Ã÷ĈÚăÜ ĀëÕÈè¬óÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈ
ÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

5. ÜäñëõØÙõáóßÃîÈÿÅäøćîÈâøî ìâóã×÷È ÅùÔáóßÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã
ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2      
ÿâøćîÚČóăÜĂË­ĂÚËòĈÚÿäöãÚĀæ­èØČóĂì­ÚòÂÿäöãÚëóâóä×ÛääæùÉùÕâù¬ÈìâóãÃîÈÂõÉÂääâÂóäÿäöãÚäú­Øöć
ÂČóìÚÕăè­ĂÚÂóäèõÉòãÅäòĈÈÚöĈĂË­ëúÖä E1/E2 āÕãØöć 
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E1 ìâóã×÷È Å¬óÿÊæöćãä­îãæñÃîÈÅñĀÚÚØöćÚòÂÿäöãÚăÕ­ĂÚÂóäØČóĂÛÂõÉÂääâäóãÛùÅÅæ 
E2 ìâóã×÷È Å¬óÿÊæöćãä­îãæñÃîÈÅñĀÚÚØöćÚòÂÿäöãÚăÕ­ĂÚÂóäØČóĀÛÛØÕëîÛ 

èòÕÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
āÕãâöÿÂÔÒ°ÂóäÖòÕëõÚ E1 /E2 ÿÜĆÚ 60/60 ëČóìäòÛÂóäßõÉóäÔóÖäèÉëîÛ 
 

ëââÖõÑóÚÂóäèõÉòã  
1. ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ° 

ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 âöÜäñëõØÙõáóßÖóâÿÂÔÒ° 
2. ÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ØöćÿäöãÚÕ­èãÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóä 

ÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈâöÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìó
ÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÖòĈÈĀÖ¬ä­îãæñ 60 Ã÷ĈÚăÜÃîÈÅñĀÚÚÿÖĆâ âöÉČóÚèÚâóÂÂè¬ó 
ä­îãæñ 60 ÃîÈÉČóÚèÚÚòÂÿäöãÚØòĈÈìâÕ 

3. ÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ØöćÿäöãÚÕ­èãÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóä 
ÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°
ĂÚËöèõÖÉäõÈ 
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ÂäîÛĀÚèÅõÕĂÚÂóäèõÉòã 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
áóßÜäñÂîÛ 1 ÂäîÛĀÚèÅõÕĂÚÂóäèõÉòãÂóäßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóä            
ÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 

 
 
 
 
 
 
 
 
 

ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈ 
ÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 

ÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ 
ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛ 

ÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

- Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
- ÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

ÂóäÛúäÔóÂóä 

ĀÛÛÿËøćîâāãÈ 

ÿäÃóÅÔõÖ 

ÂòÛë×óÚÂóäÔ° 

ĂÚËöèõÖÉäõÈ 



  
 

11 

ÛØØöć 2 
ÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ 

ĂÚÂóäèõÉòãÅäòĈÈÚöĈ Ýú­èõÉòãăÕ­é÷ÂêóÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈĀæñăÕ­ÚČóÿëÚîÖóâ
ìòèÃ­îÖ¬îăÜÚöĈ 

1. ÿäÃóÅÔõÖ 
1.1 ÜäñèòÖõÃîÈÿäÃóÅÔõÖ 
1.2 ÅèóâìâóãÃîÈÿäÃóÅÔõÖ 
1.3 ÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖ 
1.4 ìæòÂëúÖäÂæù¬âëóäñÂóäÿäöãÚäú­ÅÔõÖéóëÖä° 

2. ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈ 
2.1 ÂóäÛúäÔóÂóä 

2.1.1 ÅèóâìâóãÃîÈÂóäÛúäÔóÂóä 
2.1.2 ÅèóâëČóÅòÎÃîÈÂóäÛúäÔóÂóä 
2.1.3 äúÜĀÛÛÃîÈÂóäÛúäÔóÂóä 
2.1.4 ÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä° 

2.2 ÂóäÿËøćîâāãÈ 
2.2.1 ÅèóâìâóãÃîÈÂóäÿËøćîâāãÈ 
2.2.2 ÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈĂÚÅÔõÖéóëÖä° 

2.3 ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìó 
3. ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

3.1 ÅèóâìâóãÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
3.2 ÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
3.3 ÂóäÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

4. ÂóäÜäñÿâõÚÝæ 
4.1 ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅ 
4.2 ÂóäÜäñÿâõÚÖóâëáóßÉäõÈ 

5. ÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ  
5.1 ÈóÚèõÉòãÖ¬óÈÜäñÿØé 
5.2 ÈóÚèõÉòãĂÚÜäñÿØé 
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1. ÿäÃóÅÔõÖ 
ÿäÃóÅÔõÖÿÜĆÚèõËóØöćâöäóÂÑóÚâóîã¬óÈãóèÚóÚÉóÂîÕöÖÉÚ×÷ÈÜòÉÉùÛòÚ ÿÜĆÚéóëÖä° 

ØöćâöÜäñāãËÚ° âöÅùÔÅ¬ó ĀæñâöÅèóâëòâßòÚÙ°ÂòÛËöèõÖâÚùêã°ØùÂãùÅØùÂëâòã āÕãÉñÂæ¬óè×÷ÈÕòÈÖ¬îăÜÚöĈ 
1.1 ÜäñèòÖõÃîÈÿäÃóÅÔõÖ 
ÂäöÚÿÛõä°Â (Greenberg, 1964) ăÕ­ÿÃöãÚÿÂöćãèÂòÛÜäñèòÖõÿäÃóÅÔõÖè¬ó ÅČóè¬ó ÿäÃóÅÔõÖ 

ĀÜæâóÉóÂÅČóè¬ó geometry Ì÷ćÈâóÉóÂÅČóè¬ó geometrien ÿÜĆÚáóêóÂäöÂ ØöćăÕ­âóÉóÂÂóä 
ÝëâÅČóè¬ó geo ĀÜæè¬óāæÂ Āæñ metrien ĀÜæè¬óÂóäèòÕ ÿìÖùØöćËøćîÕòÈÂæ¬óè ÿÚøćîÈâóÉóÂ ÿäÃóÅÔõÖ
âöÖ­ÚÂČóÿÚõÕâóÉóÂÂóäèòÕßøĈÚāæÂ ËÚËóÖõØöćâöÅèóâäú­ØóÈÿäÃóÅÔõÖâóĀÖ¬āÛäóÔ ăÕ­ĀÂ¬  
ËóèĀÛÛõæîÚ ïõÚÕú ÉöÚ îöãõÜÖ° ĀæñāäâòÚ 

ïõāäāÕÖòë Āì¬È ĀïæõÅóä°ĀÚÌòë (Herodotus of Halicarnassus îãú¬äñìè¬óÈ ƚƞƚ · 420 Üö 
Â¬îÚÅäõëÖ°éòÂäóË) ÚòÂÜäñèòÖõéóëÖä°ËóèÂäöÂãÂã¬îÈè¬ó ÚòÂäòÈèòÕËóèîöãõÜÖ°âöë¬èÚĂì­ÂČóÿÚõÕèõËó
ÿäÃóÅÔõÖĂÚëâòãĀäÂÿäõćâ ìæòÂÑóÚØöćÿËøćîè¬óâÚùêã°âöÅèóâäú­ØóÈÿäÃóÅÔõÖâóÂè¬ó 3,000 Üö 
Â¬îÚÅäõëÖ°éòÂäóË ăÕ­ĀÂ¬ Éóä÷ÂÛÚĀÝ¬ÚÕõÚÿìÚöãèĂÚĀÅè­ÚÿâāëāÜÿÖÿâöã Ì÷ćÈÿÜĆÚÃîÈËóèëùÿâÿäöãÚ 
(3,000 Üö Â¬îÚÅäõëÖ°éòÂäóË) ĀæñËóèĀÛÛõæîÚ (2,000-100 ÜöÂ¬îÚÅäõëÖ°éòÂäóË) ìæòÂÑóÚ
ÕòÈÂæ¬óè ØČóĂì­ØäóÛè¬óßèÂÿÃóâöÅèóâäú­Ö¬îăÜÚöĈÌ÷ćÈâöØòĈÈ×úÂĀæñÝõÕ 

1. ëúÖäÅèóâãóèÿë­ÚäîÛèÈÃîÈèÈÂæâ  = 3 ÿØ¬óÃîÈÿë­ÚÝ¬óÚéúÚã°ÂæóÈ 

2. ëúÖäßøĈÚØöćèÈÂæâ   = 
1
12 ÃîÈÂČóæòÈëîÈÃîÈÿë­ÚäîÛèÈ 

3. ÜäõâóÖäÃîÈØäÈÂäñÛîÂ = ßøĈÚØöćÑóÚ ³ëúÈ 

4. ÜäõâóÖäÃîÈßöäñâõÕãîÕÖòÕ = ëúÈ ³
1
2ÃîÈÝæÛèÂÃîÈßøĈÚØöćìÚ­óÖòÕ 

5. ßøĈÚØöćÃîÈäúÜëöćÿìæöćãâĂÕ ą  = 
(a+b)×(b+d)

4  ÿâøćî a, b, c, d ÿÜĆÚÅèóâãóèÕ­óÚ 

6. Õ­óÚØöćëâÚòãÃîÈäúÜëöćÿìæöćãââùâÊóÂëîÈäúÜØöćÅæ­óãÂòÚÿÜĆÚëòÕë¬èÚÂòÚ 
7. ë¬èÚëúÈÃîÈäúÜëóâÿìæöćãâìÚ­óÉòćèĀÛ¬ÈÅä÷ćÈÑóÚ 
8. âùâĂÚÅä÷ćÈèÈÂæâÿÜĆÚâùâÊóÂ 
9. Å¬ó p ÜäñâóÔ 3.5 
ÚîÂÉóÂÚöĈãòÈØäóÛè¬óâöëúÖäØöćÿÂöćãèÃ­îÈÂòÛÂóäèòÕ ÿË¬Ú ëúÖäßøĈÚØöćÃîÈäúÜëöćÿìæöćãââùâÊóÂ

äúÜëóâÿìæöćãââùâÊóÂ äèâ×÷ÈäúÜëóâÿìæöćãâØòćèăÜ äúÜëöćÿìæöćãâÅóÈìâúØöćâöÕ­óÚ ìÚ÷ćÈÖòĈÈÊóÂÂòÛ 
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Õ­óÚÅú¬ÃÚóÚ ëúÖäÜäõâóÖäÃîÈØäÈëöćÿìæöćãâÕ­óÚÃÚóÚ ØäÈëöćÿìæöćãâĂÕ ą ĀæñÜäõÌ÷âÖäÈØöćâöÑóÚÿÜĆÚ
äúÜëöćÿìæöćãâÅóÈìâúĀæñâöÕ­óÚìÚ­óÖòĈÈÊóÂÂòÛÕ­óÚÅú¬ÃÚóÚ 

Ã­îâúæìæòÂÑóÚØöćÿÂöćãèÃ­îÈÂòÛÿäÃóÅÔõÖÃîÈîöãõÜÖ° ăÕ­ĀÂ¬ÛòÚØ÷ÂĂÚÂäñÕóê ßóăßäòë  
ØöćâöËøćîè¬ó âîëāÂ ßóăßäòë (Moscow Papyrus) âöîóãùäóè 1,850 Üö Â¬îÚÅäõëÖ°éòÂäóË Āæñ ăäÚ° 
ßóăßäòë (Rhind Papyrus) âöîóãùäóè 1,650 Üö Â¬îÚÅäõëÖ°éòÂäóË ÿÜĆÚìÚòÈëøîØöćäèÛäèâÜòÎìó 
ØöćÿÂöćãèÂòÛÜòÎìóÿäÃóÅÔõÖĀæñÿÂöćãèÂòÛëúÖäÃîÈÂóäèòÕ 

Åèóâäú­ØóÈÿäÃóÅÔõÖĂÚëâòãāÛäóÔăÕ­âóÕ­èãèõÙöÂóäëòÈÿÂÖ ÅóÕÅñÿÚ æîÈÝõÕæîÈ×úÂ        
ÿÜĆÚÿäÃóÅÔõÖÿËõÈÜÐõÛòÖõØÕæîÈ ãòÈăâ¬âöÂóäßõëúÉÚ°Ăì­ÿìÖùÝæ ìæòÂÑóÚØöćĀëÕÈĂì­ÿìĆÚè¬óÿäÃóÅÔõÖ
ĂÚëâòãÚòĈÚÿÜĆÚÿËõÈÜÐõÛòÖõ ăÕ­ĀÂ¬ ÿÅäøćîÈâøîëČóäèÉØóÈÕóäóéóëÖä°ÃîÈËóèîöãõÜÖ° Ì÷ćÈÿÂ¬óĀÂ¬îóãùäóè 
1,850 Üö Â¬îÚÅäõëÖ°éòÂäóË ÚóíõÂóĀÕÕîóãùäóè 1,500 Üö Â¬îÚÅäõëÖ°éòÂäóË ĀæñßöäñâõÕØöćÂöÌó
(Giza) îóãùäóè 2,900 Üö Â¬îÚÅäõëÖ°éòÂäóË Åèóâäú­ØóÈÿäÃóÅÔõÖĂÚëâòãÂ¬îÚĀâ­Éñăâ¬âöÂóäßõëúÉÚ°
ĀÖ¬ÂĆÿßöãÈßîĂÚÕ­óÚÂóäÚČóăÜĂË­Öòèîã¬óÈ ÿË¬Ú îöãõÜÖ°ĂË­ÿËøîÂÝúÂÜâì¬óÈÿØ¬ó ą ÂòÚ ÿâøćîÖ­îÈÂóä 
âùâÊóÂÂĆÉñĂË­èõÙöÃ÷ÈÿËøîÂÿÜĆÚäúÜëóâÿìæöćãâ ÃÚóÕ 3, 4, 5 ìÚ¬èã îöãõÜÖ°âöÅèóâëóâóä×Õ­óÚÂóä
ÚČóÅèóâäú­ăÜĂË­ëä­óÈßöäñâõÕëóâóä×ìóßøĈÚØöćĀæñÜäõâóÖäÌ÷ćÈâöÛóÈëúÖäÂĆ×úÂÛóÈëúÖäÂĆÝõÕ  
ËóèÂäöÂäù¬ÚìæòÈØöćăÕ­äòÛÂóä×¬óãØîÕÅèóâäú­  Ö¬îâóâöÅèóâÿìĆÚè¬óÅèóâäú­ØóÈÿäÃóÅÔõÖÃîÈîöãõÜÖ° 
ăâ¬âöÂóäĂì­ÿìÖùÝæ ăâ¬ëóâóä×îÙõÛóã ăÕ­è¬ó ØČóăâÉ÷ÈØČóÿË¬ÚÚòĈÚ ËóèÂäöÂÉ÷ÈëÚĂÉØöćÉñìóÿìÖùÝæÃîÈ
Åèóâäú­ÿìæ¬óÚòĈÚ 

ãùÅĂìâ¬ÃîÈÅÔõÖéóëÖä°ăÕ­ÿäõćâÖ­ÚÃ÷ĈÚÿâøćîÜäñâóÔ 600 Üö Â¬îÚÅäõëÖ°éòÂäóË ÿâøćîÖ­îÈÂóä
ÖîÛÅČó×óâè¬ó "ØČóăâ" ĀæñÖ­îÈÂóäÅČóÖîÛØöćÿÜĆÚÿìÖùÿÜĆÚÝæ É÷ÈØČóĂì­ÂóäÅõÕ ÿÂöćãèÂòÛÅÔõÖéóëÖä°
ÿÜæöćãÚÉóÂÂóäÞ÷ÂÜÐõÛòÖõâóÿÜĆÚèõÙöØöćÿäöãÂè¬ó "èõÙöÿËõÈëòÉßÉÚ°" (axiomatic method) èõÙöÂóäÕòÈÂæ¬óè
ÉñÿäõćâÉóÂÂóäãîâäòÛÅèóâäú­ë¬èÚìÚ÷ćÈāÕãăâ¬Ö­îÈ ßõëúÉÚ° ÿäöãÂè¬ó ëòÉßÉÚ° ÉóÂÚòĈÚĂË­Åèóâäú­ 
ØóÈÖääÂéóëÖä°ëäùÜÅèóâäú­îøćÚ ą āÕãîóéòãëòÉßÉÚ°ÿìæ¬óÚòĈÚ Öòèîã¬óÈÂóäĂË­èõÙöÿËõÈëòÉßÉÚ°ĂÚ 
ëâòãĀäÂÿäõćâ Åøî èõËóÿäÃóÅÔõÖ Âæ¬óèÂòÚè¬óÝú­äõÿäõćâßõëúÉÚ°ØåêÏöÛØ ăÕ­ĀÂ¬ ÿØæöëĀì¬ÈăâæöÖòë (Thales 
of Miletus 625-547 Üö Â¬îÚÅäõëÖ°éòÂäóË) ÿÜĆÚß¬îÅ­óËóèÂäöÂ Ø¬óÚé÷ÂêóÅèóâäú­ÅÔõÖéóëÖä°ÉóÂ
îöãõÜÖ°ĀæñÉóÂÿâøîÈîøćÚĂÚÖñèòÚîîÂ Öòèîã¬óÈØåêÏöÛØØöćØ¬óÚßõëúÉÚ° ÿË¬Ú âùâØöćÑóÚÃîÈ 
äúÜëóâÿìæöćãâìÚ­óÉòćèã¬îâÿØ¬óÂòÚ ÿë­ÚÝ¬óÚéúÚã°ÂæóÈã¬îâĀÛ¬ÈÅä÷ćÈèÈÂæâ âùâĂÚÅä÷ćÈèÈÂæâÿÜĆÚ 
âùâÊóÂ ÃÔñØöćÿØæöë îóéòãîãú¬ĂÚîöãõÜÖ° Ø¬óÚăÕ­ÿëÚîèõÙöèòÕÅèóâëúÈÃîÈßöäñâõÕāÕãÂóäèòÕÿÈóÃîÈ
ßöäñâõÕĀæñÿÈóÃîÈăâ­ÖòĈÈÖäÈØöćÿäóØäóÛÅèóâëúÈ Āæ­èĂË­îòÖäóë¬èÚÃîÈÿÈóĀæñÅèóâëúÈ ÚîÂÉóÂÚöĈ 
ÿØæöëãòÈâöËøćîÿëöãÈâóÂÉóÂÂóäØČóÚóãëùäõãÅäóëĂÚÜö 585 Â¬îÚÅäõëÖ°éòÂäóË 
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ÿäÃóÅÔõÖÃîÈÂäöÂÿäõćââöÂóäĂì­ÿìÖùÝæĂÚëâòãÃîÈÿØæöë ĀÚèØóÈÕòÈÂæ¬óèâöÂóäëøÛØîÕ
Ö¬îâóĂÚÂäöÂîöÂëîÈéÖèääêāÕãßöØóāÂäòëĀì¬ÈÌóâîë (Pythagoras of Samos, ÜäñâóÔ  
580-496 Üö Â¬îÚÅäõëÖ°éòÂäóË) Ø¬óÚăÕ­ÖòĈÈāäÈÿäöãÚëîÚèõØãóÂóäìæóãĀÃÚÈÖóâØöćÚõãâĂÚëâòãÚòĈÚ 
ëČóìäòÛÅèóâäú­ØóÈÅÔõÖéóëÖä° ăÕ­âöÂóäëîÚëâÛòÖõÿÂöćãèÂòÛÉČóÚèÚ ÿäøćîÈÕòÈÂæ¬óèâöÜäóÂÐĂÚ 
ìÚòÈëøîîõæõÿâÚÖ°ÃîÈãùÅæõÕÿæ¬â VII ÚîÂÉóÂÚöĈāäÈÿäöãÚÃîÈßöØóāÂäòëãòÈăÕ­ëîÚßøĈÚÑóÚÃîÈ
ÿäÃóÅÔõÖĂÚäñÚóÛØöćÿÜĆÚäñÛÛ Ö¬îâóïõÜāÜÿÅäØöëĀì¬ÈăÅîîë (Hippocrates of Chios ÜäñâóÔ 
460-377 Üö Â¬îÚÅäõëÖ°éòÂäóË) éõêã°ÿîÂßöØóāÂäòëăÕ­äèÛäèâÿÃöãÚÖČóäóÿäÃóÅÔõÖÿæ¬âĀäÂ (400 Üö
Â¬îÚÅäõëÖ°éòÂäóË) Ö­ÚÊÛòÛÖČóäóÕòÈÂæ¬óèăÕ­ìóãăÜ ĀÖ¬áóãìæòÈâöÿÚøĈîìóÕòÈÂæ¬óèÜäóÂÐĂÚ 
ìÚòÈëøîîõæõÿâÚÖ°ÃîÈãùÅæõÕÿæ¬â I - IV Âæù¬âÃîÈßöØóāÂäòëĂÚëâòãÚòĈÚăâ¬ăÕ­ßòÓÚóØåêÏöÛØÿÂöćãèÂòÛ
ëòÕë¬èÚè¬óëóâóä×ĂË­ëČóìäòÛÂäÔöØöćÅèóâãóèÃîÈë¬èÚÃîÈÿë­ÚÖäÈĀØÚăÕ­Õ­èãÉČóÚèÚ Ö¬îâó
áóãìæòÈãúāÕÌùëĀì¬ÈăÚÕòë (Eudoxus of Cnidus 408-355 Üö Â¬îÚÅäõëÖ°éòÂäóË) ÜäñëÛÝæëČóÿäĆÉ
ĂÚÂóäßòÓÚóØåêÏöÛØÿÂöćãèÂòÛëòÕë¬èÚ ÝæÈóÚÕòÈÂæ¬óèâöÜäóÂÐĂÚìÚòÈëøîîõæõÿâÚÖ°ÿæ¬â V  
ĂÚéÖèääêØöć 4 Â¬îÚÅäõëÖ°éòÂäóË ÿÜĆÚãùÅÃîÈÅèóâäù¬ÈÿäøîÈÃîÈÿßæāÖĀì¬ÈØõāèæö (Plato of Tivoli 
ÜäñâóÔ 428-348 Üö Â¬îÚÅäõëÖ°éòÂäóË) Ø¬óÚăÕ­ÖòĈÈāäÈÿäöãÚÃ÷ĈÚ îãú¬ĂÚëèÚëóÙóäÔñØöćÿîÿÙÚë°  
Ì÷ćÈÿÃöãÚÃ­îÅèóâăè­âöĂÉÅèóâè¬ó "Âóäé÷ÂêóÅÔõÖéóëÖä°Éñëóâóä×ßòÓÚóĀæñÉòÕäñÛÛÅèóâÅõÕ
ÃîÈëâîÈăÕ­îã¬óÈâöÅùÔÅ¬óâóÂÂè¬óÂóäĂË­Öó×÷ÈßòÚÖó ÿßäóñè¬óÂóäĂË­ÅèóâÅõÕëóâóä×ØČóĂì­ 
ÿÃ­óĂÉÅèóâÉäõÈăÕ­" ÿßæāÖăÕ­ëîÚè¬óì­èÈÃîÈÅèóâÅõÕëČóÅòÎÂè¬óāæÂÃîÈèòÖ×ùØöćëòâÝòëÕ­èãÜäñëóØ
ëòâÝòëÿßäóñāæÂÃîÈèòÖ×ùØöćëòâÝòëÕ­èãÜäñëóØëòâÝòëÚöĈÿÜĆÚÿßöãÈÿÈóÃîÈÅèóâÚ÷ÂÅõÕÿØ¬óÚòĈÚ  
āæÂÃîÈèòÖ×ùÿÜäöãÛÿëâøîÚ×ČĈóäúÿÃĆâÛÚÝÚòÈ×ČĈóÿäóÉñÿìĆÚÿßöãÈÿÈóÃîÈÅèóâÿÜĆÚÉäõÈÿâøćîâöĀëÈë¬îÈ
ÉóÂÃ­óÈÚîÂÿÃ­óâóÿØ¬óÚòĈÚÅèóâÝõÕßæóÕÃîÈÜäñëóØëòâÝòëÿäóëóâóä×ÉñĀÂ­ăÃăÕ­āÕãĂË­ëâîÈ 
Ú÷ÂÅõÕ Ì÷ćÈèõÙöÿäöãÚäú­ØöćÕöØöćëùÕ ÅøîÂóäé÷ÂêóÅÔõÖéóëÖä° ÚîÂÉóÂÅČóÃèòÎÕòÈÂæ¬óèĀæ­èÿìÚøîÜäñÖú
ØóÈÿÃ­óāäÈÿäöãÚÖõÕÜ­óãĂÉÅèóâè¬ó "Ýú­ăâ¬âöÅèóâäú­ØóÈÿäÃóÅÔõÖì­óâÿÃ­ó" ÿßæāÖâöæúÂéõêã°ÅÚìÚ÷ćÈ 
ØöćâöËøćîÿëöãÈĀæñâöÅèóâëóâóä×ØóÈÿäÃóÅÔõÖÅøî ãùÅæõÕ Ì÷ćÈăÕ­ÿÃöãÚ ÖČóäóÿäÃóÅÔõÖāÕãäèÛäèâ
Åèóâäú­Ö¬óÈ ą ØóÈÿäÃóÅÔõÖÉòÕÿÜĆÚäñÛÛëòÉßÉÚ°ØöćÿÜĆÚÿìÖùÿÜĆÚÝæÖ¬îÿÚøćîÈÂòÚÉÚăÅ­äòÛÅèóâÚõãâ
ĂË­ÿÜĆÚĀÛÛÿäöãÚâóÚóÚÂè¬ó2,000 Üö ×­óăâ¬ÚòÛÅòâáöä°ăÛÿÛõæĀæ­è ÖČóäóÕòÈÂæ¬óèÿÜĆÚÖČóäóØöćāÕ¬ÈÕòÈ
ØöćëùÕÿæ¬âìÚ÷ćÈ 
1.2 ÅèóâìâóãÃîÈÿäÃóÅÔõÖ 
âöÝú­Ăì­ÅèóâìâóãÃîÈÿäÃóÅÔõÖăè­ĂÚæòÂêÔñÖ¬óÈ ą ÕòÈÚöĈ 
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ăÅæ° (Klein, 1872) Âæ¬óèè¬ó ÿäÃóÅÔõÖÿÜĆÚèõËóØöćé÷ÂêóÿÂöćãèÂòÛëâÛòÖõÃîÈÿÌÖ S Ì÷ćÈÅÈ 
ãøÚãÈÿâøćîëâóËõÂÃîÈ S ×úÂÂäñØČóāÕãÂóäĀÜæÈÃîÈëâóËõÂÛóÈÖòèÃîÈäúÜÃîÈÂóäĀÜæÈ  
Ì÷ćÈëóâóä×îÙõÛóãăÕ­Åøî Ăì­ S ÿÜĆÚÿÌÖÃîÈÉùÕÛÚäñÚóÛÜÂÖõ ßõÉóäÔóÿÌÖÃîÈÂóäĀÜæÈØòĈÈìâÕ
Ì÷ćÈÿÂõÕÉóÂÂóäÜäñÂîÛ (composition) ÃîÈÂóäÿæøćîÚ (translation) ÂóäìâùÚ (rotation) Āæñ 
ÂóäëñØ­îÚ (refection) ÉñăÕ­ÿÌÖÂòÛÂóäÜäñÂîÛÿÜĆÚäúÜÃîÈÂóäÿÜæöćãÚĀÜæÈÿäÃóÅÔõÖÌ÷ćÈ 
ÿÂõÕÉóÂ S ÂòÛÂóäĀÜæÈÃîÈ ÅøîÿäÃóÅÔõÖĀÛÛãùÅæõÕØöćÿäóăÕ­é÷ÂêóĂÚäñÕòÛāäÈÿäöãÚ ÿÚøćîÈÉóÂ
ëâÛòÖõ ÿË¬Ú äñãñØóÈ ßøĈÚØöć ÅèóâÿØ¬óÂòÚØùÂÜäñÂóä ÂóäÃÚóÚÂòÚ ÂóäÖòĈÈÊóÂÌ÷ćÈÂòÚĀæñÂòÚ 
ÅèóâÅæ­óã Âóäîãú¬ÛÚÿë­ÚÿÕöãèÂòÚÃîÈÉùÕ ÂóäßÛØöćÉùÕÿÕöãèÂòÚÃîÈÿë­ÚãøÚãÈáóãĂÖ­äúÜ ÕòÈÚòĈÚ
ëâÛòÖõÿìæ¬óÚöĈ Åøî ëâÛòÖõØöćÖ­îÈé÷ÂêóĂÚÿäÃóÅÔõÖĀÛÛãùÅæõÕÛÚäñÚóÛĀæñÉóÂÅèóâìâóãÃ­óÈÖ­Ú
ăÅæ° ãòÈăÕ­ĀÛ¬ÈÿäÃóÅÔõÖîîÂÿÜĆÚ 3 ÜäñÿáØÅøî Parabolic, Elliptic Āæñ Hyperbolic ĀæñÂóäĀÛ¬È
ÜäñÿáØÃîÈÿäÃóÅÔõÖÚöĈÖòĈÈîãú¬ÛÚäóÂÑóÚÃîÈÉČóÚèÚÿë­ÚÃÚóÚØöćăâ¬ăÕ­îãú¬ÛÚÿë­ÚØöćÂČóìÚÕĂì­ 

ëõäõèääÔ ÖòĈÈÉõÖèòÓÚñÂùæ (2542, Ú. 62) Ăì­Åèóâìâóãè¬ó ÿäÃóÅÔõÖ ìâóã×÷È èõËóØöć
é÷ÂêóÿÂöćãèÂòÛëâÛòÖõÃîÈäúÜ ăÕ­ĀÂ¬ ÃÚóÕ äúÜä¬óÈ ĀæñÖČóĀìÚ¬ÈĂÚÜäõáúâõ 

ëâØäÈ ëùèßóÚõË (2553, Ú. 33) Âæ¬óèè¬ó ÅèóâìâóãÖóâäóÂéòßØ°ÃîÈ Geometry 
ìâóã×÷È ́ÂóäèòÕßøĈÚāæÂµ ÿäÃóÅÔõÖÿÜĆÚÅÔõÖéóëÖä°ĀÃÚÈìÚ÷ćÈÌ÷ćÈè¬óÕ­èãÿäøćîÈëâÛòÖõÃîÈÜäõáúâõ 
(Space) ØöćèòÖ×ùÖòĈÈîãú¬ ØöćèòÖ×ùÿÅæøćîÚăìèĀæñØöćÿìÖùÂóäÔ°ÿÂõÕÃ÷ĈÚĀæñãòÈÿÂöćãèÃ­îÈÂòÛäúÜä¬óÈĀæñ
äúÜĀÛÛÃîÈèòÖ×ùĂÚÜäõáúâõÿäÃóÅÔõÖâöÖ­ÚÂČóÿÚõÕâóÉóÂÅèóâëòâßòÚÙ°äñìè¬óÈâÚùêã°ÂòÛÙääâËóÖõ 
āÕãâÚùêã°ßãóãóâÜäòÛÖòèĂì­ÿÃ­óÂòÛÙääâËóÖõÿßøćîÂóäîãú¬äîÕ ÅèóâÉČóÿÜĆÚÖ¬óÈ ą ØöćÿÂõÕÃ÷ĈÚÿßøćî
Åèóâîãú¬äîÕÃîÈâÚùêã°ØČóĂì­ÿÂõÕÅèóâäú­Ã÷ĈÚ ÿË¬Ú ÅèóâÉČóÿÜĆÚĂÚÂóäã­óãØöćîãú¬îóéòãØČóĂì­âÚùêã°
ÿÂõÕÅèóâÿÃ­óĂÉÅèóâìâóãÃîÈÿèæóĀæñäñãñØóÈ Åøî âÚùêã°ÿäõćâÿÃ­óĂÉ×÷ÈÂóäÿÕõÚØóÈØöćĂÂæ­Āæñ
ăÂæĀæñäú­ÉòÂëòÈÿÂÖÿèæóØöćĂË­ÿÕõÚØóÈè¬óĂË­âóÂîãÿßöãÈĂÕ Ö¬îâóâÚùêã°ÿäõćâäèâÖòèÿÜĆÚÂæù¬âÉ÷ÈÿÂõÕ
ÅèóâÉČóÿÜĆÚØöćÉñÖ­îÈëä­óÈØöćîãú¬îóéòã ăÕ­ëòÈÿÂÖëõćÈĀèÕæ­îâÖóâÙääâËóÖõĀæ­èÅõÕÜäñÕõêÑ°ëõćÈÖ¬óÈ ą
āÕãÂóäÿæöãÚĀÛÛäúÜä¬óÈÖ¬óÈ ą ØöćÜäóÂÐîãú¬ĂÚÙääâËóÖõ âÚùêã°ÿäõćâäú­ÉòÂÂóäĀæÂÿÜæöćãÚîóìóäĀæñ
ÿÅäøćîÈĂË­Ì÷ćÈÂòÚĀæñÂòÚ ÿâøćîâöÃîÈÿìæ¬óÚöĈÿÂõÚÅèóâÖ­îÈÂóäÉ÷ÈØČóĂì­ÿÂõÕÅèóâÅõÕÿäøćîÈÂóäèòÕ 

éõäóÔö ÉòÚØä°ÛùÖä (2562, Ú. 29) ăÕ­Ăì­Åèóâìâóãè¬ó ÿäÃóÅÔõÖìâóã×÷ÈÂóäÛîÂ
ÖČóĀìÚ¬È ØõéØóÈĀæñäñãñØóÈ ÃîÈëõćÈÖ¬óÈ ą ÿË¬Ú ĂÂæ­-ăÂæ ìÚ­ó-ìæòÈ ĂÚ-ÚîÂ ÛÚ-æ¬óÈ ØõéØóÈ 
ÂóäÉČóĀÚÂäúÜÿäÃóÅÔõÖĀæñÿÃ­óĂÉÂóäÿÜæöćãÚĀÜæÈäúÜÿäÃóÅÔõÖØöćÿÂõÕÉóÂÂóäÉòÕÂäñØČóÿÂöćãèÂòÛ
äúÜÿäÃóÅÔõÖëóââõÖõĀæñëîÈâõÖõ ÿË¬Ú ØäÈÂæâ ØäÈëöćÿìæöćãâ âùâÊóÂ Âäèã ĀæñØäÈÂäñÛîÂ Āæñ
äúÜèÈÂæâ äúÜëóâÿìæöćãâ äúÜëöćÿìæöćãâ 
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ÉóÂÅèóâìâóãÃîÈÿäÃóÅÔõÖØöćÂæ¬óèâóÃ­óÈÖ­Ú ßîëäùÜăÕ­è¬ó ÿäÃóÅÔõÖ ìâóã×÷È èõËóØöć
é÷ÂêóÿÂöćãèÂòÛëâÛòÖõÃîÈäúÜāÕãĀÛ¬ÈÿÜĆÚ Ƙ æòÂêÔñ ÅøîäúÜÿäÃóÅÔõÖëîÈâõÖõ ÿË¬Ú äúÜèÈÂæâ  
äúÜëóâÿìæöćãâ äúÜëöćÿìæöćãâ ðæð ĀæñäúÜÿäÃóÅÔõÖëóââõÖõ ÿË¬Ú ØäÈÂæâ Âäèã ØäÈÂäñÛîÂ ÿÜĆÚ
Ö­Ú 
1.3 ÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖ 
ÿäÃóÅÔõÖÿÜĆÚèõËóØöćÿäöãÚäú­Ý¬óÚØóÈÂóäâîÈÿìĆÚ (Visual Subject) ÿÜĆÚ 1 ĂÚ 3  

ëóÃóÅÔõÖéóëÖä° ØöćÜäñÂîÛÕ­èã ßöËÅÔõÖ ÿäÃóÅÔõÖĀæñÂóäèõÿÅäóñì° ĀæñÿÜĆÚØöćãîâäòÛ 
ÂòÚāÕãØòćèăÜè¬óìæòÂëúÖäÅÔõÖéóëÖä°ĂÚäñÕòÛāäÈÿäöãÚÉČóÿÜĆÚÖ­îÈâöèõËóÿäÃóÅÔõÖîãú¬Õ­èã  
ÚòÂÂóäé÷ÂêóăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖăè­ÕòÈÚöĈ 

ÜóÚØîÈ ÂùæÚó×éõäõ (2541, Ú. 3-5) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖëäùÜăÕ­è¬ó 
ÿäÃóÅÔõÖÿÜĆÚßøĈÚÑóÚØöćëČóÅòÎÖ¬îÂóäÿäöãÚÅÔõÖéóëÖä°ĂÚØùÂäñÕòÛ ÿäÃóÅÔõÖÿÜĆÚéóëÖä°Øöćâö
Åèóâìâóã âöÅùÔÅ¬ó âöÜäñāãËÚ° ĀæñâöÅèóâÝúÂßòÚÂòÛËöèõÖâÚùêã°âóÚòÛÿÜĆÚÿèæóÚóÚ 

îòâßä â­óÅÚîÈ (2547, Ú. 64-65) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖëäùÜăÕ­è¬ó  
äúÜÿäÃóÅÔõÖëîÈâõÖõĀæñëóââõÖõ âöÅèóâëòâßòÚÙ°ÂòÛËöèõÖÜäñÉČóèòÚÃîÈâÚùêã° ÿâøćîßõÉóäÔóÉóÂ
ëõćÈÃîÈØòćèØùÂâùâāæÂæ­èÚîÙõÛóãæòÂêÔñăÕ­Õ­èãäúÜÿäÃóÅÔõÖëîÈâõÖõĀæñëóââõÖõ ÿÜĆÚÿÚøĈîìóÃîÈØöć
ÿÜĆÚäúÜÙääâ ëóâóä×ÿÃ­óĂÉăÕ­Õ­èãÂóäâîÈÿìĆÚ ÂóäÚ÷Âáóß ÂóäëòâÝòë ÿÜĆÚäúÜØöćÜäñÂîÛÕ­èãÉùÕ 
ÿë­ÚÖäÈ ÿë­ÚāÅ­È äñÚóÛ ðæð îã¬óÈÚ­îãìÚ÷ćÈîã¬óÈ Öòèîã¬óÈÃîÈäúÜÿäÃóÅÔõÖ ăÕ­ĀÂ¬ äúÜëóâÿìæöćãâ
ìÚ­óÉòćè äúÜëöćÿìæöćãâÕ­óÚÃÚóÚ äúÜëöćÿìæöćãâÅóÈìâú ÜäõÌ÷â ĀæñØäÈÂäñÛîÂ 

ëâØäÈ ëùèßóÚõË (2553, Ú. 33-37) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖëäùÜăÕ­è¬ó 
ÿäÃóÅÔõÖÿÜĆÚëõćÈØ­óØóãÅèóâÅõÕØöćË¬èãÿßóñÅèóâëóâóä×ĂÚÂóäÅõÕèõÿÅäóñì° ë¬ÈÿëäõâÅèóâÅõÕ
ëä­óÈëääÅ° ÜæúÂÞòÈÅèóâëóâóä×Õ­óÚâõÖõëòâßòÚÙ° (Spatial Ability) ĀæñßòÓÚóĀÛÛÅèóâÅõÕ
ÅÔõÖéóëÖä° (Mathematical Cast of Mind) ÿäÃóÅÔõÖÉòÕè¬óÿÜĆÚÖòèË¬èãèóÈäóÂÑóÚĂÚÂóäßõëúÉÚ°
îã¬óÈâöÅèóâìâóã ÿßäóñĂÚÿäÃóÅÔõÖÿîÈăÕ­ÛääÉùāÅäÈëä­óÈØöćëâÿìÖùëâÝæ (Logical Structure) 

ãùèääÔÕó ßäìâÚõèóë (2553, Ú. 19) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖ ëäùÜăÕ­è¬ó
ÿäÃóÅÔõÖÿÜĆÚéóëÖä°ØöćâöÅèóâìâóã ë¬ÈÿëäõâĂì­âöÅèóâÅõÕèõÿÅäóñì° âöÿìÖùâöÝæ ØòĈÈÚöĈãòÈâö
ÅèóâëČóÅòÎîã¬óÈâóÂÖ¬îâÚùêã°ÖòĈÈĀÖ¬îÕöÖÉÚ×÷ÈÜòÉÉùÛòÚ ÿäÃóÅÔõÖëóâóä×ÚČóâóÜäñãùÂÖ°ĂË­Ăì­
ÿÜĆÚÜäñāãËÚ°ăÕ­îã¬óÈâóÂâóã ÿË¬Ú ĂÚÂóäÂ¬îëä­óÈ ĂÚÕ­óÚèõéèÂääâ ĂÚÂóäëČóäèÉ ĂÚÕ­óÚ 
ÕóäóéóëÖä° ÿÜĆÚÖ­Ú 
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ë×óÛòÚë¬ÈÿëäõâÂóäëîÚèõØãóéóëÖä°ĀæñÿØÅāÚāæãö (2556, Ú. 43) Âæ¬óèè¬ó ÿäÃóÅÔõÖ
ÿÜĆÚë¬èÚìÚ÷ćÈÃîÈÅÔõÖéóëÖä°ĀæñÿÜĆÚßøĈÚÑóÚØöćëČóÅòÎÖ¬îÂóäÿäöãÚÅÔõÖéóëÖä°ĂÚØùÂäñÕòÛ 
ÿäÃóÅÔõÖâöÅèóâëČóÅòÎØòĈÈĂÚëâòãîÕöÖĀæñÜòÉÉùÛòÚâöÂóäÚČóÿäÃóÅÔõÖăÜĂË­ÜäñāãËÚ°âóÂâóã 
ÿË¬Ú ĂÚÂóäÂ¬îëä­óÈ ĂÚÕ­óÚèõéèÂääâ ĂÚÂóäëČóäèÉÕ­óÚÕóäóéóëÖä° ÿÜĆÚÖ­Ú 

ëâèÈê° ĀÜæÈÜäñëßāËÅ (2558, Ú. 9) Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖ ëäùÜăÕ­è¬ó 
ÿäÃóÅÔõÖÞ÷ÂĂì­ÚòÂÿäöãÚÿÜĆÚÅÚâöÿìÖùâöÝæâóÂÂè¬óÉñÿËøćîāËÅæóÈìäøîÿÕóëù¬â āÕãÂóäÿäöãÚ
ÿäÃóÅÔõÖÞ÷ÂĂì­âöÅèóâëóâóä×Õ­óÚÚõäÚòã ëóâóä×ãÂÖòèîã¬óÈÅ­óÚëČóìäòÛÃ­îÅèóâØöćÿÜĆÚÿØĆÉ  
Ăì­ÚõãóâØöćËòÕÿÉÚĀæñäòÕÂùâ äú­ÉòÂÿÈøćîÚăÃØöćÉČóÿÜĆÚĀæñÿßöãÈßî ëóâóä×ßõëúÉÚ°ÛóÈäúÜĀÛÛăÕ­ ØČóĂì­
äú­ÉòÂäñÛÛëòÉßÉÚ°ĀæñÅùÔÅ¬óÃîÈäñÛÛëòÉßÉÚ° âóÂăÜÂè¬óÚòĈÚÿäÃóÅÔõÖãòÈÞ÷ÂÅèóâëóâóä×Õ­óÚ
âõÖõëòâßòÚÙ°ØČóĂì­ëóâóä×âîÈāÅäÈëä­óÈìäøîäúÜëČóÅòÎîîÂÉóÂäúÜØöćÌòÛÌ­îÚ (Field independent) 
ÖæîÕÉÚÂóäÉõÚÖÚóÂóäĂÚÿäøćîÈëââóÖä îöÂØòĈÈãòÈÿÜĆÚßøĈÚÑóÚëČóìäòÛÂóäÚČóăÜĂË­ĂÚÕ­óÚ
ÿØÅāÚāæãöØóÈèõØãóéóëÖä° ÂæéóëÖä° ĀëÈ ÿëöãÈ Āæñ èõéèÂääâéóëÖä° äèâăÜ×÷ÈÂóäîîÂĀÛÛÌ÷ćÈ
ÜäñÂîÛăÜÕ­èãëòÎæòÂêÔ°ĀæñÿÅäøćîÈÂæ ÂóäëČóäèÉ ë×óÜòÖãÂääâ Ë¬óÈăâ­ Ë¬óÈÖòÕÿëøĈî ÂóäÿÕõÚÿäøî 
ÚîÂÉóÂÚöĈÿäóîóÉĂË­ÿäÃóÅÔõÖÿÜĆÚĀÛÛÉČóæîÈ îÙõÛóãÝ¬óÚâÖõØóÈÿæÃÅÔõÖ ĀæñîóÉĂË­ÿÜĆÚ
ëøćîÂæóÈëČóìäòÛÂóäĀÂ­ÜòÎìóØöćÌòÛÌ­îÚâóÂãõćÈÃ÷ĈÚ    

Ââæ ÚóÅëùØÙõ (2559, Ú. 2) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖëäùÜăÕ­è¬óÅèóâäú­
ÿÂöćãèÂòÛÿäÃóÅÔõÖâöë¬èÚÿÂöćãèÃ­îÈëòâßòÚÙ°ÂòÛËöèõÖÜäñÉČóèòÚÃîÈâÚùêã°ÿäóîã¬óÈâóÂ ÿäóĂË­
ÿäÃóÅÔõÖĂÚËöèõÖÉäõÈÿßøćîØČóÅèóâÿÃ­óĂÉìäøîîÙõÛóãëõćÈÖ¬óÈ ą äîÛÖòè Ì÷ćÈÿäÃóÅÔõÖÿÜĆÚéóëÖä°
ëóÃóìÚ÷ćÈØöćÿÚ­ÚÿäøćîÈÂóäÅõÕĀæñÂóäĂì­ÿìÖùÝæ ÚîÂÉóÂÚöĈÿäÃóÅÔõÖãòÈâöÅèóâëČóÅòÎØöćË¬èãßòÓÚó 
ÅèóâÅõÕĀæñÅèóâëóâóä×ĂÚÂóäĂì­ÿìÖùÝæ îòÚÉñÚČóăÜëú¬Åèóâëóâóä×ĂÚÂóäÿÃöãÚßõëúÉÚ° Ì÷ćÈÿÜĆÚ
ÂóäßòÓÚóÅèóâÿÃ­óĂÉØóÈÿäÃóÅÔõÖÃòĈÚëúÈÖ¬îăÜ 

ÉóäùèääÔ ëîÚĀÜÈ (2559, Ú. 4) Âæ¬óèè¬ó ÿäÃóÅÔõÖÿÜĆÚëóäñÂóäÿäöãÚäú­ÅÔõÖéóëÖä°
ìÚ÷ćÈØöćëČóÅòÎ ÿßäóñÂóäÿäöãÚÿäÃóÅÔõÖÉñË¬èãÞ÷ÂĂì­ÚòÂÿäöãÚëóâóä×ĀëÕÈÿìÖùÝæĂÚÂóäßõëúÉÚ°
ØåêÏöÛØ ĀæñË¬èãÞ÷ÂĂì­ÚòÂÿäöãÚëóâóä×ÅõÕèõÿÅäóñì°ăÕ­ ÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚ
ÿäÃóÅÔõÖ É÷È×øîÿÜĆÚÿäøćîÈãóÂëČóìäòÛÅäúÝú­ëîÚØöćÖ­îÈîîÂĀÛÛÂõÉÂääâÂóäÿäöãÚÂóäëîÚĂì­ÚòÂÿäöãÚ
ëóâóä×ßõëúÉÚ°ØåêÏöÛØĂì­ÿÜĆÚĀæñÞ÷ÂĂì­ÚòÂÿäöãÚâöÅèóâëóâóä×ĂÚÂóäĂì­ÿìÖùÝæ ÿßøćîÚČóăÜĂË­ĂÚ
ÂóäĀÂ­ÜòÎìóØóÈÿäÃóÅÔõÖ ÿßäóñÿÚøćîÈÉóÂÛóÈØåêÏöÛØÂĆßõëúÉÚ°ăÕ­āÕãÖäÈÉóÂÂóäĂË­ÛØÚõãóâ 
ÛóÈØåêÏöÛØÖ­îÈîóéòãØåêÏöÛØîøćÚâóË¬èãĂÚÂóäßõëúÉÚ°Ì÷ćÈÂóäßõëúÉÚ°ØåêÏöÛØÉñăâ¬ëóâóä×
ë¬ÈÝæÂòÛÅèóâÿÃ­óĂÉÃîÈÚòÂÿäöãÚ ×­óÂóäßõëúÉÚ°ÚòĈÚâóÉóÂÂóäØ¬îÈÉČóÃîÈÚòÂÿäöãÚ ìäøîâóÉóÂÂóä
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ëîÚÉóÂÅäúÝú­ëîÚāÕãÖäÈÚòÂÿäöãÚÉñëóâóä×ÿäöãÚĀæñÿÃ­óĂÉĂÚÿÚøĈîìóØöćÿäöãÚăÕ­Õö ÿâøćîÚòÂÿäöãÚăÕ­
ßõëúÉÚ°ØåêÏöÛØĀæñĀÂ­ÜòÎìóÕ­èãÖòèÃîÈÚòÂÿäöãÚÿîÈ 

ËóÚòÚØ° Ã¬óÃòÚâñæö (2559, Ú. 1) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖëäùÜăÕ­è¬ó  
ÿäÃóÅÔõÖÿÜĆÚéóëÖä°ØöćÿäöãÚäú­āÕãÝ¬óÚÂóäâîÈÿìĆÚ (Visual subject) ÿÜĆÚëõćÈØ­óØóãÅèóâÅõÕÿßäóñ
Åèóâëóâóä×ĂÚÂóäÅõÕèõÿÅäóñì° ë¬ÈÿëäõâÅèóâÅõÕëä­óÈëääÅ° ÜæúÂÞòÈÅèóâëóâóä×Õ­óÚâõÖõ
ëòâßòÚÙ° (spatial ability) ĀæñßòÓÚóĀÛÛÅèóâÅõÕØóÈÅÔõÖéóëÖä° (mathematical cast of 
mind) āÕãØòćèăÜĀæ­è ßòÓÚóÂóäĂÚÂóäãîâäòÛëõćÈÖ¬óÈ ą ÃîÈâÚùêã° ÿäõćâÉóÂÂóäĂË­ÂóäìãòćÈäú­ 
(intuition) Āæ­èăÜëõĈÚëùÕØöćÂóäî­óÈÿìÖùÝæ ÂóäßõëúÉÚ°É÷ÈâöÛØÛóØîòÚëČóÅòÎãõćÈÖ¬îÂóäĂË­ÿìÖùÝæĀØÚ
ÂóäÿÕó æîÈÝõÕæîÈ×úÂ ìäøîÖòÕëõÚÉóÂîÅÖõÃîÈÖÚ ÿäÃóÅÔõÖÉòÕè¬óÿÜĆÚÖòèË¬èãèóÈäóÂÑóÚĂÚÂóä
ßõëúÉÚ°îã¬óÈâöÅèóâìâóã ÿßäóñĂÚÿäÃóÅÔõÖÿîÈăÕ­ÛääÉùăè­Õ­èãāÅäÈëä­óÈØöćëâÿìÖùëâÝæ (logical 
structure) Âóäé÷ÂêóäñÛÛëòÉßÉÚ°ØóÈÿäÃóÅÔõÖ ÿÜĆÚÿëâøîÚëõćÈØöćË¬èãëä­óÈ ́ÂÖõÂóµ  
Ì÷ćÈËöĈĂì­ÿìĆÚè¬óÂÖõÂóÜäòÛÜäùÈÿÜæöćãÚĀÜæÈăÕ­ ĀæñØČóĂì­ÿÂõÕÅèóâĀÖÂÖ¬óÈÃ÷ĈÚ ÂóäßõëúÉÚ°Éñâó 
Ë¬èãËöĈĀÚñ ØČóĂì­ãîâäòÛĂÚÅèóâĀÖÂÖ¬óÈÚòĈÚÿÜĆÚÂóäãîâäòÛÕ­èãÿìÖùÝæØöćâöÅèóâËòÕÿÉÚ ÉóÂ
æòÂêÔñëČóÅòÎĀæñÅèóâÿÜĆÚâóØöćÚ¬óëÚĂÉÃîÈÿäÃóÅÔõÖ ØČóĂì­ÿäóâîÈÿìĆÚÜäñāãËÚ°ØöćÉñăÕ­ÉóÂ
ÂóäÿäöãÚäú­ÿäÃóÅÔõÖĂÚÕ­óÚÖ¬óÈ ą îòÚăÕ­ĀÂ¬ ĂÚÂóäÕČóÿÚõÚËöèõÖ ÿË¬Ú ÂóäîîÂĀÛÛÅöâæĆîÅ ÉóÂÂóä
ÜäòÛāÅäÈäúÜëóâÿìæöćãâË¬èãã÷ÕÿëóÂòÛāÅäÈä¬óÈÃîÈëõćÈÂ¬îëä­óÈØöćãòÈăâ¬ëČóÿäĆÉ ÂóäÿÃ­óĂÉëõćÈĀèÕæ­îâ
Öòèÿäó ÿßäóñëõćÈØöćßÛÿìĆÚăâ¬è¬óÉñÿÂõÕÉóÂÙääâËóÖõ ìäøîÝæÈóÚÃîÈâÚùêã°æ­èÚÜäóÂÐĂÚäúÜĀÛÛ
ØóÈÿäÃóÅÔõÖÿÜĆÚßøĈÚÑóÚĂÚæòÂêÔñëóââõÖõìäøîîóéòãìæòÂÂóäÃîÈÿäÃóÅÔõÖĂÚÂóäëä­óÈëääÅ°
ÈóÚÿìæ¬óÚòĈÚ ÿÕĆÂÅù­ÚÿÅã ËõÚÖó ĀæñĂì­ÅèóâëÚĂÚëõćÈØöćÜäóÂÐĂÚÙääâËóÖõîãú¬Āæ­è ÿßöãÈĀÖ¬ÃóÕ
ÂóäËöĈÚČóØöćÕö ØČóĂì­ßòÓÚóÂóäÕ­óÚÿäÃóÅÔõÖăâ¬×÷ÈÃöÕëùÕĂÚèõËóËößÖ¬óÈ ą ÿË¬Ú èõéèÂä ë×óÜÚõÂ  
ÉõÖäÂä ìäøîèõËóËößØöćÖ­îÈîóéòãÅèóâÜäñÔöÖĀæñìæòÂÂóäÿÊßóñÿË¬Ú Ë¬óÈăâ­ Ë¬óÈÂæ Ë¬óÈÂ¬îëä­óÈ 
Ë¬óÈÜäñÜó æ­èÚÉČóÿÜĆÚÉñÖ­îÈâöÅèóâäú­ÅèóâÿÃ­óĂÉéóëÖä°ØóÈÿäÃóÅÔõÖØòĈÈëõĈÚ 

ÕõâóÂîë (Dimakos,  2007, p. 87) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖè¬óÿÜĆÚ
ÅÔõÖéóëÖä°ëóÃóìÚ÷ćÈÌ÷ćÈâöÅèóâëČóÅòÎÖ¬îÂóäÕČóÿÚõÚËöèõÖÃîÈâÚùêã°âóîã¬óÈãóèÚóÚ ĂÚãùÅ
ÜòÉÉùÛòÚâÚùêã°ÂĆãòÈÅÈÚČóÿäÃóÅÔõÖâóÜäñãùÂÖ°ĂË­ĂÚËöèõÖÜäñÉČóèòÚîã¬óÈâóÂâóã ÕòÈÿìĆÚăÕ­ÉóÂ
ÿäÃóÅÔõÖâöÛØÛóØëČóÅòÎØòĈÈÖ¬îèõØãóéóëÖä°ĂÚìæóãëóÃóäèâØòĈÈØóÈÕ­óÚéõæÜñÕ­èã 

ÉóÂÂóäé÷ÂêóÅèóâëČóÅòÎÃîÈÿäÃóÅÔõÖÉñÿìĆÚăÕ­è¬óÿäÃóÅÔõÖâöÅèóâëČóÅòÎìæóãÕ­óÚ 
ØòĈÈĂÚÕ­óÚËöèõÖÜäñÉČóèòÚ Õ­óÚÂóäÜäñÂîÛîóËöß Õ­óÚèòÓÚÙääâ āÕãÿÊßóñÕ­óÚÂóäÿÜĆÚÿÅäøćîÈâøî
ĂÚÂóäÜæúÂÞòÈîÛäâ Ì÷ćÈÿÜĆÚÕ­óÚØöćâöÅèóâëČóÅòÎâóÂĂÚÂóäßòÓÚóÅÚĂì­âöÅèóâÅõÕ ëóâóä× 
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ÅõÕèóÈĀÝÚ ÖòÕëõÚ ĀÂ­ÜòÎìó ßòÓÚóĂì­âÚùêã°âöÅèóâëâÛúäÔ°ØòĈÈä¬óÈÂóã ÉõÖĂÉ ëÖõÜòÎÎó Āæñ
îóäâÔ° 
1.4 ìæòÂëúÖäÂæù¬âëóäñÂóäÿäöãÚäú­ÅÔõÖéóëÖä° 
ÅÔõÖéóëÖä°âöÛØÛóØëČóÅòÎãõćÈÖ¬îÅèóâëČóÿäĆÉĂÚÂóäÿäöãÚäú­ĂÚéÖèääêØöć 21 ÿÚøćîÈÉóÂ

ÅÔõÖéóëÖä° Ë¬èãĂì­âÚùêã°âöÅèóâÅõÕäõÿäõćâëä­óÈëääÅ° ÅõÕîã¬óÈâöÿìÖùÝæ ÿÜĆÚäñÛÛ âöĀÛÛĀÝÚ 
ëóâóä×èõÿÅäóñì°ÜòÎìó ìäøîë×óÚÂóäÔ°ăÕ­îã¬óÈäîÛÅîÛĀæñ×öć×­èÚ Ë¬èãĂì­ÅóÕÂóäÔ° èóÈĀÝÚ 
ÖòÕëõÚĂÉ ĀÂ­ÜòÎìó ăÕ­îã¬óÈ×úÂÖ­îÈ ÿìâóñëâ Āæñëóâóä×ÚČóăÜĂË­ĂÚËöèõÖÉäõÈăÕ­îã¬óÈâö
ÜäñëõØÙõáóß ÚîÂÉóÂÚöĈ ÅÔõÖéóëÖä°ãòÈÿÜĆÚÿÅäøćîÈâøî ĂÚÂóäé÷ÂêóÕ­óÚèõØãóéóëÖä° ÿØÅāÚāæãö 
ĀæñéóëÖä°îøćÚ ą îòÚÿÜĆÚäóÂÑóÚĂÚÂóäßòÓÚóØäòßãóÂäÛùÅÅæÃîÈËóÖõĂì­âöÅùÔáóßĀæñßòÓÚó 
ÿéäêÑÂõÉÃîÈÜäñÿØéĂì­ØòÕÿØöãâÂòÛÚóÚóËóÖõ Âóäé÷ÂêóÅÔõÖéóëÖä° É÷ÈÉČóÿÜĆÚÖ­îÈâöÂóäßòÓÚó
îã¬óÈÖ¬îÿÚøćîÈ ÿßøćîĂì­ØòÚëâòãĀæñëîÕÅæ­îÈÂòÛëáóßÿéäêÑÂõÉ ëòÈÅâ ĀæñÅèóâäú­  
ØóÈèõØãóéóëÖä°ĀæñÿØÅāÚāæãöØöćÿÉäõÎÂ­óèìÚ­óîã¬óÈäèÕÿäĆèĂÚãùÅāæÂóáõèòÖÚ°āÕãÂóäÉòÕÂóä
ÿäöãÚäú­ÅÔõÖéóëÖä°ØöćÜäñëÛÅèóâëČóÿäĆÉÚòĈÚ ÉñÖ­îÈÿÖäöãâÝú­ÿäöãÚĂì­âöÅèóâßä­îâØöćÉñÿäöãÚäú­ 
ëõćÈÖ¬óÈ  ą ßä­îâØöćÉñÜäñÂîÛîóËößÿâøćîÉÛÂóäé÷Âêó ìäøîëóâóä×é÷ÂêóÖ¬îĂÚäñÕòÛØöćëúÈÃ÷ĈÚ Āæñ
ÅèäÉòÕÂóäÿäöãÚäú­Ăì­ÿìâóñëâÖóâéòÂãáóßÃîÈÝú­ÿäöãÚ (ÂäñØäèÈé÷ÂêóÙõÂóä, 2561, Ú. 1) 

ìæòÂëúÖäĀÂÚÂæóÈÂóäé÷ÂêóÃòĈÚßøĈÚÑóÚ ß.é. 2551 ĀæñâóÖäÑóÚÂóäÿäöãÚäú­ĀæñÖòèËöĈèòÕ
(ÊÛòÛÜäòÛÜäùÈ ß.é. 2560) (ÂäñØäèÈé÷ÂêóÙõÂóä, 2561) ÿÜĆÚìæòÂëúÖäĀÂÚÂæóÈÃîÈÜäñÿØé 
ăÕ­ÂČóìÚÕÂäîÛëóäñĀæñâóÖäÑóÚØöćÿîøĈîîČóÚèãĂì­ë×óÚé÷Âêó ÅäúÝú­ëîÚĀæñÝú­ÿÂöćãèÃ­îÈëóâóä×
ÉòÕØČóìæòÂëúÖäăÕ­ÖóâÅèóâÿìâóñëâÃîÈÝú­ÿäöãÚĀæñÿÜĆÚăÜÖóâÉùÕâù¬ÈìâóãÃîÈìæòÂëúÖä  
ÿÚ­ÚÂóäÉòÕÂóäÿäöãÚäú­Øöćã÷ÕìæòÂè¬óÝú­ÿäöãÚØùÂÅÚâöÅèóâëóâóä×ÿäöãÚäú­ĀæñßòÓÚóÖÚÿîÈăÕ­  
Āæñ×øîè¬óÝú­ÿäöãÚâöÅèóâëČóÅòÎØöćëùÕ ØòĈÈÚöĈÿßøćîĂì­ÂóäÉòÕÂóäé÷ÂêóÿÜĆÚăÜÖóâ ìæòÂÂóä ÉùÕìâóã
ĀæñâóÖäÑóÚÂóäÿäöãÚäú­ ØöćÂČóìÚÕăè­Ăì­ë×óÚé÷ÂêóĀæñÝú­ØöćÿÂöćãèÃ­îÈâöĀÚèÜÐõÛòÖõĂÚÂóä 
ÉòÕìæòÂëúÖäë×óÚé÷Âêó É÷ÈăÕ­ÂČóìÚÕāÅäÈëä­óÈÃîÈìæòÂëúÖäÂóäé÷ÂêóÃòĈÚßøĈÚÑóÚ Åøî 

1. äñÕòÛËòĈÚØöćÉòÕĂì­ÿìâóñëâÂòÛÙääâËóÖõÂóäÿäöãÚäú­ĀæñäñÕòÛßòÓÚóÂóäÃîÈÝú­ÿäöãÚ
ÿÜĆÚ 3 äñÕòÛ ÕòÈÚöĈ 

1.1 äñÕòÛÜäñ×âé÷Âêó 
1.2 äñÕòÛâòÙãâé÷ÂêóÖîÚÖ­Ú  
1.3 äñÕòÛâòÙãâé÷ÂêóÖîÚÜæóã 
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2. ëóäñÂóäÿäöãÚäú­ØöćÜäñÂîÛÕ­èã Âæù¬âîÈÅ°Åèóâäú­ ØòÂêñìäøîÂäñÛèÚÂóäÂóäÿäöãÚäú­      
ĀæñÅùÔæòÂêÔñìäøîÅ¬óÚõãâ ÅùÔÙääâÉäõãÙääâÃîÈÝú­ÿäöãÚÿÜĆÚ 8 Âæù¬â Åøî áóêóăØã ÅÔõÖéóëÖä° 
èõØãóéóëÖä° ëòÈÅâé÷Âêó éóëÚóĀæñèòÓÚÙääâ ëùÃé÷ÂêóĀæñßæé÷Âêó éõæÜñ  
ÂóäÈóÚîóËöß ÿØÅāÚāæãöĀæñáóêóÖ¬óÈÜäñÿØé 

Âæù¬âëóäñÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ÿÜĆÚìÚ÷ćÈĂÚĀÜÕÂæù¬âëóäñØöćăÕ­ĀÛ¬ÈëóäñÂóäÿäöãÚäú­ 
îòÚÿÜĆÚëóäñìæòÂØöćÉČóÿÜĆÚëČóìäòÛÝú­ÿäöãÚ ÉČóÚèÚ 4 ëóäñ Ýú­ëîÚÅèäÛúäÔóÂóäëóäñÖ¬óÈ  ą  
ÿÃ­óÕ­èãÂòÚÿØ¬óØöćÉñÿÜĆÚăÜăÕ­ ÿâøćîÝú­ÿäöãÚÉÛÂóäé÷ÂêóÃòĈÚßøĈÚÑóÚ 12 Üö Ýú­ÿäöãÚÉñÖ­îÈâöÅèóâäú­ 
ÅèóâÿÃ­óĂÉĂÚÿÚøĈîìóëóäñÅÔõÖéóëÖä° âöØòÂêñĀæñÂäñÛèÚÂóäØóÈÅÔõÖéóëÖä°  âöÿÉÖÅÖõØöćÕöÖ¬î
ÅÔõÖéóëÖä° ÖäñìÚòÂĂÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Āæñëóâóä×ÚČóÅèóâäú­ØóÈÅÔõÖéóëÖä°ăÜßòÓÚó
ÅùÔáóßËöèõÖ ÖæîÕÉÚëóâóä×ÚČóÅèóâäú­ØóÈÅÔõÖéóëÖä°ăÜÿÜĆÚÿÅäøćîÈâøîĂÚÂóäÿäöãÚäú­ëõćÈÖ¬óÈ  ą 
ĀæñÿÜĆÚßøĈÚÑóÚĂÚÂóäé÷ÂêóĂÚäñÕòÛØöćëúÈÃ÷ĈÚ ÂóäØöćÝú­ÿäöãÚÉñÿÂõÕÂóäÿäöãÚäú­ÅÔõÖéóëÖä°îã¬óÈâö
ÅùÔáóßÚòĈÚ ÉñÖ­îÈâöÅèóâëâÕùæäñìè¬óÈëóäñØóÈÕ­óÚÅèóâäú­ ØòÂêñĀæñÂäñÛèÚÂóä ÅèÛÅú¬ăÜ
ÂòÛÅùÔÙääâ ÉäõãÙääâĀæñÅ¬óÚõãâ ÖóâÅùÔáóßÃîÈÝú­ÿäöãÚØöćăÕ­ÂČóìÚÕăè­ĂÚĀÖ¬æñË¬èÈËòĈÚ ëČóìäòÛ
Ýú­ÿäöãÚØöćâöÅèóâëÚĂÉìäøîâöÅèóâëóâóä×ëúÈØóÈÅÔõÖéóëÖä° ë×óÚé÷ÂêóîóÉÉòÕĂì­Ýú­ÿäöãÚÿäöãÚäú­
ëóäñØöćÿÜĆÚÿÚøĈîìóèõËóĂì­Âè­óÈÃ÷ĈÚ ÿÃ­âÃ­ÚÃ÷ĈÚ ìäøîÿÚ­ÚØòÂêñÂäñÛèÚÂóäâóÂÃ÷ĈÚāÕãßõÉóäÔóÉóÂ
ëóäñìæòÂØöćÂČóìÚÕăè­ÚöĈ ìäøîë×óÚé÷ÂêóîóÉÉòÕëóäñÂóäÿäöãÚäú­ÅÔõÖéóëÖä°îøćÚ ą ÿßõćâÿÖõâāÕã
ßõÉóäÔóĂì­ÿìâóñëâÂòÛÅèóâëóâóä×ĀæñÅèóâÖ­îÈÂóäÃîÈÝú­ÿäöãÚ (ÂäñØäèÈé÷ÂêóÙõÂóä, 
2561) 

ëóäñĀæñâóÖäÑóÚÂóäÿäöãÚäú­èõËóÅÔõÖéóëÖä° 
ëóäñØöć 1 ÉČóÚèÚĀæñßöËÅÔõÖ 
âóÖäÑóÚ Å 1.1 : ÿÃ­óĂÉÅèóâìæóÂìæóãÃîÈÂóäĀëÕÈÉČóÚèÚ äñÛÛÉČóÚèÚ 

ÂóäÕČóÿÚõÚÂóäÃîÈÉČóÚèÚ ÝæØöćÿÂõÕÃ÷ĈÚÉóÂÂóäÕČóÿÚõÚÂóä ëâÛòÖõÃîÈÂóäÕČóÿÚõÚÂóä ĀæñÚČóăÜĂË­ 
âóÖäÑóÚ Å 1.2 : ÿÃ­óĂÉĀæñèõÿÅäóñì°äúÜĀÛÛ ÅèóâëòâßòÚÙ° àòÈÂ°ËòÚ æČóÕòÛĀæñ

îÚùÂäâ ĀæñÚČóăÜĂË­ 
âóÖäÑóÚ Å 1.3 : ĂË­ÚõßÉÚ° ëâÂóä îëâÂóä ĀæñÿâØäõÂÌ° îÙõÛóãÅèóâëòâßòÚÙ°

ìäøîË¬èãĀÂ­ÜòÎìóØöćÂČóìÚÕĂì­ 
ëóäñØöć 2 ÂóäèòÕĀæñÿäÃóÅÔõÖ 
âóÖäÑóÚ Å 2.1 : ÿÃ­óĂÉßøĈÚÑóÚÿÂöćãèÂòÛÂóäèòÕ èòÕĀæñÅóÕÅñÿÚÃÚóÕÃîÈëõćÈØöć

Ö­îÈÂóäèòÕ ĀæñÚČóăÜĂË­ 
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âóÖäÑóÚ Å 2.2 : ÿÃ­óĂÉĀæñèõÿÅäóñì°äúÜÿäÃóÅÔõÖ ëâÛòÖõÃîÈäúÜÿäÃóÅÔõÖ 
ÅèóâëòâßòÚÙ°äñìè¬óÈäúÜÿäÃóÅÔõÖ ĀæñØåêÏöÛØØóÈÿäÃóÅÔõÖ ĀæñÚČóăÜĂË­ 

âóÖäÑóÚ Å 2.3 : ÿÃ­óĂÉÿäÃóÅÔõÖèõÿÅäóñì° ĀæñÚČóăÜĂË­ 
âóÖäÑóÚ Å 2.4 :  ÿÃ­óĂÉÿèÂÿÖîä° ÂóäÕČóÿÚõÚÂóäÃîÈÿèÂÿÖîä° ĀæñÚČóăÜĂË­ 

ëóäñØöć 3 ë×õÖõĀæñÅèóâÚ¬óÉñÿÜĆÚ 
âóÖäÑóÚ Å 3.1 : ÿÃ­óĂÉÂäñÛèÚÂóäØóÈë×õÖõ ĀæñĂË­Åèóâäú­ØóÈë×õÖõĂÚÂóä

ĀÂ­ÜòÎìó 
âóÖäÑóÚ Å 3.2 : ÿÃ­óĂÉìæòÂÂóäÚòÛÿÛøĈîÈÖ­Ú ÅèóâÚ¬óÉñÿÜĆÚ ĀæñÚČóăÜĂË­ 

ëóäñØöć 4 ĀÅæÅúæòë  
âóÖäÑóÚ Å 4.1 : ÿÃ­óĂÉæõâõÖĀæñÅèóâÖ¬îÿÚøćîÈÃîÈàòÈÂ°ËòÚ îÚùßòÚÙ°ÃîÈàòÈÂ°ËòÚ 

ĀæñÜäõßòÚÙ°ÃîÈàòÈÂ°ËòÚ ĀæñÚČóăÜĂË­ 
ëóäñĀæñâóÖäÑóÚÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ëóäñØöć 2 ÂóäèòÕĀæñÿäÃóÅÔõÖ ĂÚË¬èÈËòĈÚØöć 3 

ĂÚìæòÂëúÖäÂóäé÷ÂêóÃòĈÚßøĈÚÑóÚ ßùØÙéòÂäóË 2551 (ÊÛòÛÜäòÛÜäùÈ ß.é. 2560) Âæù¬âëóäñÂóä
ÿäöãÚäú­ÅÔõÖéóëÖä°  ăÕ­ÂČóìÚÕäóãæñÿîöãÕëóäñĀæñâóÖäÑóÚÂóäÿäöãÚäú­ÅÔõÖéóëÖä° ëóäñØöć 2 
ÂóäèòÕĀæñÿäÃóÅÔõÖ ăè­ÕòÈÚöĈ 

âóÖäÑóÚ Å 2.1 : ÿÃ­óĂÉßøĈÚÑóÚÿÂöćãèÂòÛÂóäèòÕ èòÕĀæñÅóÕÅñÿÚÃÚóÕÃîÈëõćÈØöć
Ö­îÈÂóäèòÕ  ĀæñÚČóăÜĂË­ 

âóÖäÑóÚÂóäÿäöãÚäú­Ë¬èÈËòĈÚØöć 3 
1. ÂóäìóßøĈÚØöćÝõèÃîÈÜäõÌ÷âĀæñØäÈÂäñÛîÂ  
2. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛßøĈÚØöćÝõèÃîÈÜäõÌ÷âĀæñØäÈÂäñÛîÂăÜĂË­ĂÚÂóä

ĀÂ­ÜòÎìó 
3. ÂóäìóÜäõâóÖäÃîÈÜäõÌ÷âĀæñØäÈÂäñÛîÂ 
4. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÜäõâóÖäÃîÈÜäõÌ÷âĀæñØäÈÂäñÛîÂăÜĂË­ĂÚÂóä

ĀÂ­ÜòÎìó 
5. ÂóäìóßøĈÚØöćÝõèÃîÈßöäñâõÕ Âäèã ĀæñØäÈÂæâ  
6. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛßøĈÚØöćÝõèÃîÈßöäñâõÕ Âäèã ĀæñØäÈÂæâăÜĂË­ĂÚÂóä

ĀÂ­ÜòÎìó 
7. ÂóäìóÜäõâóÖäÃîÈßöäñâõÕ Âäèã ĀæñØäÈÂæâ   
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8. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÜäõâóÖäÃîÈßöäñâõÕ Âäèã ĀæñØäÈÂæâăÜĂË­ĂÚÂóä
ĀÂ­ÜòÎìó 

 
âóÖäÑóÚ Å 2.2 : ÿÃ­óĂÉĀæñèõÿÅäóñì°äúÜÿäÃóÅÔõÖ ëâÛòÖõÃîÈäúÜÿäÃóÅÔõÖ 

ÅèóâëòâßòÚÙ°äñìè¬óÈäúÜÿäÃóÅÔõÖ ĀæñØåêÏöÛØØóÈÿäÃóÅÔõÖ ĀæñÚČóăÜĂË­  
âóÖäÑóÚÂóäÿäöãÚäú­Ë¬èÈËòĈÚØöć 3      
1. Âóäëä­óÈßøĈÚÑóÚØóÈÿäÃóÅÔõÖ 
2. Âóäëä­óÈäúÜÿäÃóÅÔõÖëîÈâõÖõāÕãĂË­Âóäëä­óÈßøĈÚÑóÚØóÈÿäÃóÅÔõÖ  
3. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÂóäëä­óÈßøĈÚÑóÚØóÈÿäÃóÅÔõÖăÜĂË­ĂÚËöèõÖÉäõÈ 
4. ìÚ­óÖòÕÃîÈäúÜÿäÃóÅÔõÖëóââõÖõ  
5. áóßØöćăÕ­ÉóÂÂóäâîÈÕ­óÚìÚ­ó Õ­óÚÃ­óÈ Õ­óÚÛÚÃîÈäúÜÿäÃóÅÔõÖëóââõÖõØöć

ÜäñÂîÛÃ÷ĈÚÉóÂæúÂÛóéÂ° 
6. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÂČóäëä­óÈØóÈÿäÃóÅÔõÖăÜĂË­ĂÚËöèõÖÉäõÈ 
7. ëâÛòÖõÿÂöćãèÂòÛÿë­ÚÃÚóÚĀæñäúÜëóâÿìæöćãâ 
8. ÂóäÿæøćîÚÃÚóÚ  
9. ÂóäëñØ­îÚ  
10. ÂóäìâùÚ  
11. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÂóäĀÜæÈØóÈÿäÃóÅÔõÖăÜĂË­ĂÚÂóäĀÂ­ÜòÎìó 
12. ÅèóâÿØ¬óÂòÚØùÂÜäñÂóäÃîÈäúÜëóâÿìæöćãâ  
13. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÅèóâÿØ¬óÂòÚØùÂÜäñÂóäăÜĂË­ĂÚÂóäĀÂ­ÜòÎìó 
14. ØåêÏöÛØßöØóāÂäòëĀæñÛØÂæòÛ  
15. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛØåêÏöÛØßöØóāÂäòëĀæñÛØÂæòÛăÜĂË­ĂÚËöèõÖÉäõÈ 
16. äúÜëóâÿìæöćãâØöćÅæ­óãÂòÚ  
17. ÂóäÚČóÅèóâäú­ÿÂöćãèÂòÛÅèóâÅæ­óãăÜĂË­ĂÚÂóäĀÂ­ÜòÎìó 
18. îòÖäóë¬èÚÖäöāÂÔâõÖõ  
19. ÂóäÚČóÅ¬óîòÖäóë¬èÚÖäöāÂÔâõÖõÃîÈâùâ 30 îÈéó 45 îÈéó Āæñ 60 îÈéóăÜ

ĂË­ĂÚÂóäĀÂ­ÜòÎìó 
20. èÈÂæâ Åîä°Õ Āæñÿë­ÚëòâÝòë  
21. ØåêÏöÛØÿÂöćãèÂòÛèÈÂæâ 
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2. ÿîÂëóäØöćÿÂöćãèÃ­îÈÂòÛÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈ 
2.1 ÂóäÛúäÔóÂóä 
ÂóäÚČóÅČóè¬ó ́ÛúäÔóÂóäµ ăÜĂË­ÚòĈÚâöìæóÂìæóãæòÂêÔñÌ÷ćÈÂĆĀæ­èĀÖ¬ÂóäÖöÅèóâĂì­

ÿìâóñëâÂòÛÂóäĂË­ÈóÚ ĀÖ¬āÕãäèâĀæ­èâöÉùÕä¬èâÂòÚÅøî ẤóäÛúäÔóÂóäµ ÿÜĆÚÂóäÝëâÝëóÚ
ØäòßãóÂäØöćâöîãú¬ÚČóâóÛäõìóäÉòÕÂóää¬èâÂòÚÿßøćîĂì­ÿÂõÕÂóäßòÓÚó ìäøî ØČóĂì­ÕöÃ÷ĈÚ 

2.1.1 ÅèóâìâóãÃîÈÂóäÛúäÔóÂóä 
ĂÚÂóäÉòÕÂóäÿäöãÚÂóäëîÚÅÔõÖéóëÖä°ØöćÖ­îÈÂóäĂì­ÚòÂÿäöãÚâöÅèóâäú­ĀæñâößøĈÚÑóÚ

ÿßöãÈßîØöćÉñÚČóăÜé÷ÂêóÖ¬îÚòĈÚÉČóÿÜĆÚÖ­îÈÛúäÔóÂóäìäøîÿËøćîâāãÈÿÚøĈîìóÖ¬óÈ ą ĂÚèõËó
ÅÔõÖéóëÖä°ÿÃ­óÕ­èãÂòÚ ÚòÂÂóäé÷ÂêóìæóãÅÚăÕ­ÚČóÿëÚîÅèóâìâóãÃîÈÂóäÛúäÔóÂóä ÕòÈÚöĈ 

ëóāäË Ûòèéäö (2529, Ú. 7) Ăì­ÅèóâìâóãÃîÈÂóäÛúäÔóÂóäăè­è¬ó ìâóã×÷È ÂóäØČó
Ăì­ëâÛúäÔ° ÂóäØČóĂì­ÿÖĆâìÚ¬èãÿÛĆÕÿëäĆÉĂÚÖòè ĀæñÚČóăÜĂË­ÜäñāãËÚ°ăÕ­æòÂêÔñÃîÈÂóäĂì­
ÅèóâìâóãæòÂêÔñìÚ÷ćÈ ÅøîÂóäØČóĂì­ÅèóâìâóãĂÚĀÈ¬ÂóäÛúäÔóÂóäÿÚøĈîìó 

ÿÂäöãÈéòÂÕõċ ÿÉäõÎèÈé°éòÂÕõċ (2546, Ú. 10) Ăì­ÅèóâìâóãÃîÈÂóäÛúäÔóÂóäè¬ó  
ÿÜĆÚÂóäÚČóëõćÈìÚ÷ćÈÿÃ­óäèâÂòÛîöÂëõćÈìÚ÷ćÈ ÿßøćîØČóĂì­ëõćÈØöćâöîãú¬ÿßõćâßúÚ ÿÂõÕÅèóâëâÛúäÔ°âóÂÂè¬óÿÕõâ 
āÕãÿÂõÕÂóäÿîøĈîÜäñāãËÚ°Ö¬îÂòÚ 

ëùèõØã° âúæÅČó (2551, Ú. 32) ăÕ­Ăì­Åèóâìâóãăè­è¬ó ÂóäÛúäÔóÂóäÿÜĆÚÂóäÿËøćîâāãÈ
éóëÖä°ìäøîÿÚøĈîìóëóÃóÖ¬óÈ ą ØöćâöÅèóâëòâßòÚÙ°ÿÂöćãèÃ­îÈÂòÚâóÝëâÝëóÚÿÃ­óÕ­èãÂòÚ ÿßøćîĂì­ÿÂõÕ
Åèóâäú­ØöćâöÅèóâìâóã âöÅèóâìæóÂìæóãĀæñëóâóä×ÚČóăÜĂË­ÜäñāãËÚ°ăÕ­ÉäõÈĂÚë×óÚÂóäÔ°ĂÚ
ËöèõÖÉäõÈ 

ØõéÚó ĀÃââÔö (2552, Ú. 145-146) Âæ¬óèè¬ó ÂóäÛúäÔóÂóä ìâóã×÷È ÂóäÚČó
éóëÖä°Ö¬óÈ ą ØöćâöÅèóâëòâßòÚÙ°ÿÂöćãèÃ­îÈÂòÚâóÝëâÝëóÚ ÂòÚÿßøćîĂì­ÿÂõÕÜäñāãËÚ°ĂÚÂóä
ÕČóÿÚõÚÂóäÂóäÉòÕÂóäÿäöãÚÂóäëîÚĀÛÛÛúäÔóÂóä É÷Èìâóã×÷ÈÂóäÚČóÿîóÅèóâäú­ëóÃóèõËóÖ¬óÈ ą 
ìäøîÿÚøĈîìóëóäñØöćâöÅèóâëòâßòÚÙ°ÂòÚâóÝëâÝëóÚÂòÚĀæñÉòÕÂõÉÂääâÂóäÿäöãÚäú­Ăì­Ýú­ÿäöãÚÿÂõÕ
Åèóâäú­ÅèóâÿÃ­óĂÉĂÚæòÂêÔñØöćÿÜĆÚîÈÅ°äèâ Āæñëóâóä×ÚČóÅèóâäú­ăÜÜäñãùÂÖ°ĂË­ĂÚ
ËöèõÖÜäñÉČóèòÚăÕ­ ØòĈÈÚöĈÚîÂÿìÚøîÉóÂÂóäÛúäÔóÂóäĂÚÿÚøĈîìóëóäñĀæ­è ÂóäÉòÕÂóäÿäöãÚÂóäëîÚ
ÅèäâöÂóäÛúäÔóÂóäĂÚæòÂêÔñîøćÚ ą ÅèÛÅú¬ăÜÕ­èã ăÕ­ĀÂ¬ ÂóäÛúäÔóÂóääñìè¬óÈÅèóâäú­  
ÂòÛÂäñÛèÚÂóäÿäöãÚäú­ÂóäÛúäÔóÂóääñìè¬óÈßòÓÚóÂóäØóÈÕ­óÚÅèóâäú­ÂòÛØóÈÕ­óÚÉõÖĂÉ Āæñ
ÂóäÛúäÔóÂóääñìè¬óÈëõćÈØöćÿäöãÚĂÚì­îÈÿäöãÚÂòÛëõćÈØöćÿÜĆÚîãú¬ĂÚËöèõÖÉäõÈ 
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ÂåêÕó ÚäõÚØä° (2555, Ú. 21) Âæ¬óèè¬ó ÂóäÛúäÔóÂóäØóÈÅÔõÖéóëÖä°ÿÜĆÚ
ÂäñÛèÚÂóäØöćÝú­ÿäöãÚÚČóÅèóâäú­ ÅèóâÿÃ­óĂÉÿÂöćãèÂòÛÅÔõÖéóëÖä°âóÜäñãùÂÖ°ĂË­ĂÚÂóäÿäöãÚäú­ Āæñ
ÂóäĀÂ­ÜòÎìóÖ¬óÈ ą ØòĈÈĂÚÿÚøĈîìóèõËóĀæñÜòÎìóĂÚËöèõÖÉäõÈăÕ­îã¬óÈâöÅèóâìâóã 

ÂõÖÖõËòã ëùÙóëõāÚÛæ (2555, Ú. 14) ăÕ­Ăì­ÅèóâìâóãÃîÈÂóäÛúäÔóÂóäè¬óÿÜĆÚ
æòÂêÔñÃîÈÂóäÝëâÝëóÚÿÚøĈîìóèõËóÂóä ìäøîèõÙöëîÚÿßøćîë¬ÈÝæĂì­Ýú­ÿäöãÚÿÂõÕÂóäÿäöãÚäú­ Āæñ  
âöÜäñëÛÂóäÔ°ĂÚîòÚØöćÉñäèÛäèâÅèóâÅõÕ âāÚØòéÚ° Åèóâäú­ ØòÂêñ ĀæñâöÜäñëÛÂóäÔ°ĂÚÂóä
ĀÂ­ÜòÎìóßä­îâØöćÉñÚČóăÜÜäñãùÂÖ°ĂË­ÿßøćîĂì­ÿÂõÕÜäñāãËÚ° 

ÜäñÂóéõÖ îóÚùáóßĀëÚãóÂä (2555, Ú. 431) ăÕ­Ăì­ÅèóâìâóãÂóäÛúäÔóÂóäăè­è¬ó 
ÿÜĆÚÂóäÉòÕÂóäÿäöãÚäú­Ăì­ĀÂ¬Ýú­ÿäöãÚÖóâÅèóâëÚĂÉ Åèóâëóâóä× ĀæñÅèóâÖ­îÈÂóäāÕã 
ÂóäÿËøćîâāãÈÿÚøĈîìó Åèóâäú­ ÅèóâÅõÕ ØòÂêñĀæñÜäñëÛÂóäÔ°ØöćÿÂöćãèÃ­îÈÉóÂéóëÖä°Ö¬óÈ ą ÃîÈ
äóãèõËóÿÕöãèÂòÚìäøîäóãèõËóÖ¬óÈ ą âóëòâßòÚÙ°Ăì­ÿÜĆÚÿäøćîÈÿÕöãèÂòÚ ØòĈÈÚöĈÿßøćîĂì­Ýú­ÿäöãÚÿÂõÕ 
ÂóäÿÜæöćãÚĀÜæÈÜäòÛÜäùÈßåÖõÂääâÃîÈÝú­ÿäöãÚ ØòĈÈÕ­óÚëÖõÜòÎÎó (Cognitive) ØòÂêñĀæñÉõÖĂÉ
ëóâóä×ÚČóÅèóâäú­ĀæñØòÂêñØöćăÕ­ăÜĀÂ­ăÃÜòÎìóÕ­èãÖÚÿîÈĀæñëóâóä×ÚČóăÜÜäñãùÂÖ°ĂË­Ăì­ÿÂõÕ
ÜäñāãËÚ°ăÕ­ÉäõÈĂÚë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

ÜóÚÿßËä ä¬âăØä (2558, Ú. 40) ăÕ­Ăì­ÅèóâìâóãÂóäÛúäÔóÂóäăè­è¬ó  
ÿÜĆÚÂäñÛèÚÂóäÉòÕÜäñëÛÂóäÔ°ÂóäÿäöãÚäú­Ăì­ĀÂ¬Ýú­ÿäöãÚÖóâÅèóâëÚĂÉ Åèóâëóâóä× Āæñ 
ÅèóâÖ­îÈÂóä āÕãÂóäÿËøćîâāãÈëóäñÂóäÿäöãÚäú­ĂÚéóëÖä°ëóÃóÖ¬óÈ ą ØöćâöÅèóâÿÂöćãèÃ­îÈëòâßòÚÙ°
ÂòÚÿßøćîĂì­Ýú­ÿäöãÚăÕ­ÿÂõÕÂóäÿÜæöćãÚĀÜæÈ ÜäòÛÜäùÈßåÖõÂääâĂÚÕ­óÚëÖõÜòÎÎó ØòÂêñ ĀæñÉõÖĂÉ 
Āæñëóâóä×ÚČóÅèóâäú­ĀæñØòÂêñØöćăÕ­ăÜĂË­ÜäñāãËÚ°ĂÚËöèõÖÜäñÉČóèòÚăÕ­ 

Øäóÿèëë° Āæñäöèîä° (Travass & Revore, 1990, p. 9) Âæ¬óèè¬ó ÂóäÛúäÔóÂóäÿÜĆÚ
èõÙöÂóäÉòÕÜäñëÛÂóäÔ°ÂóäÿäöãÚäú­Ăì­âöÅèóâëòâßòÚÙ°ÂòÚ ÿßøćîĂì­Ýú­ÿäöãÚăÕ­ÿìĆÚÅèóâëîÕÅæ­îÈ
äñìè¬óÈëõćÈØöćÿäöãÚáóãĂÚāäÈÿäöãÚÂòÛëáóßĂÚëòÈÅâÉäõÈ ÂóäÉòÕÜäñëÛÂóäÔ°ÚîÂÉóÂÉñâöÂóä
ÉòÕÿÖäöãâ āÕãã÷Õ×øîÅèóâëâÛúäÔ° ĀæñÿßøćîÚČóăÜĂË­ÜäñāãËÚ°ĂÚËöèõÖÉäõÈ 

ÛöÚ ĀæñãúÿÚëāÂ (Beane, 1991; UNESCO, 1981, p. 10) Ăì­ÅèóâìâóãÃîÈ 
ÂóäÛúäÔóÂóä è¬óÿÜĆÚÂóäëä­óÈÅèóâäú­ ĀæñÜäñëÛÂóäÔ°Ã÷ĈÚĂìâ¬ĂÚæòÂêÔñÃîÈÂóäÝëâÝëóÚÿÃ­ó
Õ­èãÂòÚØòĈÈìâÕ ÿßøćîĂì­ëîÕÅæ­îÈÂòÛÅèóâÖ­îÈÂóäĀæñëáóßËöèõÖÉäõÈÃîÈÝú­ÿäöãÚ 

èóä° ĀæñëòëăÅÕ° (Vars, 1991, p.  4; Susskind, 1994, p. 325) ăÕ­Ăì­Åèóâìâóãăè­è¬ó 
ÂóäÛúäÔóÂóä ÿÜĆÚÂóääèâÿÚøĈîìó ìäøîØòÂêñèõËóØöćÿäöãÚĂÚì­îÈÿäöãÚáóãĂÖ­ÉùÕÜäñëÈÅ°ÿÕöãèÂòÚÿÃ­ó
Õ­èãÂòÚ ÉòÕÿÜĆÚìæòÂëúÖäĂìâ¬ ĀÖ¬ÿÚøĈîìóÉñÖ­îÈëîÕÅæ­îÈÖ¬îÉùÕÜäñëÈÅ°ÂóäÿäöãÚÿÕõâ 
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ÉîìÚ°ÿÌÚ (Johnsen, 1994, p. 37) ăÕ­Ăì­Åèóâìâóãăè­è¬ó ÂóäÛúäÔóÂóäÿÜĆÚÅèóâ
ßãóãóâØöćÉñìóÅèóâëòâßòÚÙ°äñìè¬óÈÿÚøĈîìóèõËóÂòÛìòèÃ­î ÅèóâÅõÕäèÛãîÕ ìäøîÜòÎìóØöćÖ­îÈÂóä
Ăì­Ýú­ÿäöãÚé÷Âêó 

ÉóÂÅèóâìâóãÃîÈÂóäÛúäÔóÂóäØöćÂæ¬óèâó ßîÉñëäùÜăÕ­è¬ó ÂóäÛúäÔóÂóä 
ìâóã×÷È ÂóäÉòÕÜäñëÛÂóäÔ°ÂóäÿäöãÚäú­Ăì­âöÅèóâëòâßòÚÙ°ÂòÚāÕãÂóäÿËøćîâāãÈÿÚøĈîìó Åèóâäú­ 
ÅèóâÅõÕ ØòÂêñĀæñÜäñëÛÂóäÔ°ØöćÿÂöćãèÃ­îÈÉóÂéóëÖä°Ö¬óÈ ą ÃîÈäóãèõËóÿÕöãèÂòÚìäøîäóãèõËó
Ö¬óÈ ą âóëòâßòÚÙ°Ăì­ÿÜĆÚÿäøćîÈÿÕöãèÂòÚĀæñëóâóä×ÚČóÅèóâäú­ĀæñØòÂêñØöćăÕ­ăÜĂË­ÜäñāãËÚ° 
ĂÚËöèõÖÜäñÉČóèòÚăÕ­ 

2.1.2 ÅèóâëČóÅòÎÃîÈÂóäÛúäÔóÂóä 
ÂóäÛúäÔóÂóäâöÅèóâÉČóÿÜĆÚĀæñëČóÅòÎÖ¬îÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚ āÕãâö

ÚòÂÂóäé÷ÂêóăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÂóäÛúäÔóÂóäăè­ ÕòÈÖ¬îăÜÚöĈ 
îòâßä â­óÅÚîÈ (2547, Ú. 101) Âæ¬óèè¬óÂóäÛúäÔóÂóäâöÅèóâëČóÅòÎĀæñÉČóÿÜĆÚ

ëČóìäòÛÂóäÿäöãÚÅÔõÖéóëÖä°îã¬óÈâöÅèóâìâóã ÿÚøćîÈÉóÂÂóäÛúäÔóÂóäÉñË¬èãĂì­Ýú­ÿäöãÚÿÃ­óĂÉ
ÅÔõÖéóëÖä°ØöćÿäöãÚĂÚì­îÈÿäöãÚăÕ­ÕöÃ÷ĈÚ ĀæñâîÈÿìĆÚÅèóâëČóÅòÎÃîÈÅÔõÖéóëÖä°ĂÚĀÈ¬ÃîÈÂóä
ÿÜĆÚÿÅäøćîÈâøîØöćÿÜĆÚÜäñāãËÚ°Øöćëóâóä×ÚČóăÜĂË­ÂòÛéóëÖä°ëóÃóîøćÚăÕ­ 

ßõÂùæ ÿîÂèäóÈÂúä (2550, Ú. 35-36) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈÂóäÛúäÔóÂóä 
ăè­ÕòÈÚöĈ 

1. ÿÜĆÚÂóäÿäöãÚäú­ØöćØČóĂì­Ýú­ÿäöãÚâöāîÂóëăÕ­äòÛÜäñëÛÂóäÔ°ØöćëòâßòÚÙ° 
ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈĀæñË¬èãĂì­Ýú­ÿäöãÚëóâóä×ÛúäÔóÂóäÂæèõÙöÖ¬óÈ ą ØöćăÕ­ÉóÂÂóäé÷Âêó 
ÿæ¬óÿäöãÚăÜĂË­ĂÚÂóäÕČóäÈËöèõÖ 

2. Ë¬èãĂì­ÿÂõÕÂóäÿäöãÚäú­æòÂêÔñäîÛäú­ âöÅèóâäú­ìæóãÕ­óÚ ÿËøćîâāãÈÂòÚ 
ÿÜĆÚîÈÅ°äèâ Åèóâäú­ÜäñëÛÂóäÔ°ăâ¬ÅòÛĀÅÛĀæñÿÂõÕÂóäßòÓÚóËöèõÖØùÂÕ­óÚ  

3. Åèóâäú­ØöćăÕ­äòÛâöÅèóâìâóãÖ¬îËöèõÖĀæñëñÕèÂÖ¬îÂóäÚČóăÜĂË­ÜäñāãËÚ° 
Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÿßäóñăÕ­ÿäöãÚäú­ëõćÈØöćëîÕÅæ­îÈÂòÛëáóßÉäõÈ ăÕ­ÿäöãÚäú­îã¬óÈÿÜĆÚîÈÅ°äèâ 
âöÅèóâäîÛäú­ÿäøćîÈÚòĈÚ ą Ì÷ćÈÿâøćîÉñĂË­ìäøîĀÂ­ÜòÎìóĂÚËöèõÖÉäõÈÉñÖ­îÈĂË­ÅèóâäîÛäú­ Åèóâäú­ØöćăÕ­ÿäöãÚ
îã¬óÈÛúäÔóÂóäĀÛÛÿËøćîâāãÈÂòÛëõćÈØöćÖ­îÈÂóäĂË­ĂÚë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÉ÷ÈëîÕÅæ­îÈÂòÚ ëñÕèÂ
Ö¬îÂóäĂË­ÈóÚ 

4. Ë¬èãæÕÅèóâÌČĈóÌ­îÚÃîÈÿÚøĈîìó ÜäñìãòÕÿèæóÂóäÿäöãÚäú­ĀæñË¬èãæÕáóäñ 
ÂóäëîÚăÕ­ 
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5. ë¬ÈÿëäõâÂóäÿäöãÚäú­ØöćìæóÂìæóã ÅõÕèõÿÅäóñì°ÿËøćîâāãÈăÕ­ĀæñË¬èãÂóäßòÓÚó
ÅèóâÅõÕëä­óÈëääÅ° 

ËãóáäÔ° äòÂß¬î (2551, Ú. 9) Âæ¬óèè¬ó ÂóäÛúäÔóÂóäâöÅèóâëČóÅòÎĀæñÜäñāãËÚ°
ÃîÈÂóäÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛËöèõÖÜäñÉČóèòÚ ÚîÂÉóÂÉñË¬èãĂì­ÚòÂÿäöãÚÿìĆÚÂóäÚČóÅÔõÖéóëÖä°
ăÜÜäñãùÂÖ°ĂË­ĂÚÂóäĀÂ­ÜòÎìóĂÚËöèõÖÜäñÉČóèòÚĀæ­è ãòÈË¬èãë¬ÈÿëäõâĂì­ÚòÂÿäöãÚâöÅèóâÿËøćîâòćÚĂÚ
ÅùÔÅ¬óÃîÈÅÔõÖéóëÖä° âîÈè¬óÅÔõÖéóëÖä°ÿÜĆÚëõćÈØöćîãú¬ĂÚëòÈÅâĀæñÉČóÿÜĆÚÖ¬îËöèõÖÃîÈÿÃó ÿÜĆÚÝæ
Ăì­ÚòÂÿäöãÚâöÅèóâëÚĂÉĂÚÂóäÿäöãÚÅÔõÖéóëÖä°âóÂÃ÷ĈÚ 

ë×óÛòÚë¬ÈÿëäõâÂóäëîÚèõØãóéóëÖä°ĀæñÿØÅāÚāæãö (2555) ăÕ­îÙõÛóãÅèóâëČóÅòÎ
ÃîÈÂóäÛúäÔóÂóäăè­è¬ó Ë¬èãë¬ÈÿëäõâĂì­ÚòÂÿäöãÚÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóÖ¬óÈ ą ĂÚÅÔõÖéóëÖä° 
ĀæñÅèóâëòâßòÚÙ°äñìè¬óÈĀÚèÅõÕØóÈÅÔõÖéóëÖä°ÂòÛéóëÖä°îøćÚ ą ØČóĂì­ÚòÂÿäöãÚâöÅèóâäú­Åèóâ
ÿÃ­óĂÉÿÚøĈîìóØóÈÅÔõÖéóëÖä°ăÕ­æ÷ÂÌ÷ĈÈĀæñãóèÚóÚÃ÷ĈÚ ÖæîÕÉÚË¬èãĂì­ÚòÂÿäöãÚÿìĆÚè¬óÅÔõÖéóëÖä°
ÿÜĆÚèõËóØöćâöÅùÔÅ¬ó Ú¬óëÚĂÉĀæñëóâóä×ÚČóăÜĂË­ÜäñāãËÚ°ĂÚËöèõÖÉäõÈăÕ­ 

ëùÛääÔ ÖòĈÈéäöÿëäö (2546) Âæ¬óèè¬ó ÂóäÛúäÔóÂóäÿÜĆÚÂóäÿËøćîâāãÈÅèóâäú­
ÅÔõÖéóëÖä°âöÅèóâëČóÅòÎîã¬óÈãõćÈĂÚÂóäÿäöãÚèõËóÅÔõÖéóëÖä° ÿßäóñÉñË¬èãĂì­ÚòÂÿäöãÚÿÃ­óĂÉ
ÿÚøĈîìóÅÔõÖéóëÖä°æ÷ÂÌ÷ĈÈĀæñãóèÚóÚ ÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóÂòÛëõćÈÖ¬óÈ ą äîÛÖòè ĀæñÉñØČó
Ăì­ÚòÂÿäöãÚÿìĆÚè¬óÅÔõÖéóëÖä°ÿÜĆÚèõËóØöćÚ¬óëÚĂÉ âöÜäñāãËÚ°ĀæñÚČóăÜĂË­ĀÂ­ÜòÎìóĂÚËöèõÖÉäõÈăÕ­ 

ÛæóëÅîßĀæñËóÌòÚ (Blaskopf & Chazan, 2001, p. 625) Âæ¬óèè¬ó ÂóäÛúäÔóÂóä
âöÅèóâëČóÅòÎĂÚÂóäÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛËöèõÖÜäñÉČóèòÚ Ë¬èãĂì­ÚòÂÿäöãÚÖäñìÚòÂè¬ó
ÅÔõÖéóëÖä°ÿÜĆÚÉäõÈ âöÅèóâìâóãĀæñâöÜäñāãËÚ°ëČóìäòÛØùÂÅÚ Ë¬èãĂì­ÚòÂÿäöãÚâöÅèóâÿÃ­óĂÉĀæñ
ÿìĆÚÅùÔÅ¬óĂÚÅÔõÖéóëÖä°âóÂÃ÷ĈÚ 

ÿÅÚÿÚÕöĈĀæñØõÜë° (Kennedy & Tipps, 1994, pp. 194-198) Âæ¬óèè¬ó ÂóäÛúäÔóÂóä
âöÅèóâëČóÅòÎ Åøî ØČóĂì­ÚòÂÿäöãÚäú­ÉòÂëä­óÈÂóäÿËøćîâāãÈäñìè¬óÈëõćÈØöćÿÜĆÚäúÜÙääâ ăÕ­ĀÂ¬ äúÜáóß 
ĀÝÚáóß ëòÎæòÂêÔ° ĀæñâāÚâÖõ ÂòÛÂäñÛèÚÂóääèâÿÚøĈîìóĀæñèõÙöÂóäÖ¬óÈ ą ØóÈÅÔõÖéóëÖä°
ÿÃ­óÕ­èãÂòÚ Āæñäú­ÉòÂëä­óÈÂóäÿËøćîâāãÈäñìè¬óÈÅÔõÖéóëÖä°ÂòÛËöèõÖÉäõÈ ÂóäÿËøćîâāãÈÅèäëä­óÈĂì­
ÿÂõÕÃ÷ĈÚîã¬óÈëâČćóÿëâîĂÚäñìè¬óÈÂóäÿäöãÚÂóäëîÚ ÅøîĂì­ÚòÂÿäöãÚÜÐõÛòÖõÈóÚìäøîØČóÂõÉÂääâĀæ­è
ĀÜæÈÂõÉÂääâÿìæ¬óÚòĈÚîîÂâóÿÜĆÚäúÜáóß ĀÝÚáóß ĀÝÚáúâõ ĀÝÚÝòÈ Âäóà ĀæñëòÎæòÂêÔ°Ö¬óÈ ą 
ÂóäÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛéóëÖä°îøćÚ ą ĀæñÂòÛËöèõÖÉäõÈÿÂõÕÃ÷ĈÚăÕ­âóÂâóã Åäúëóâóä×Ăì­
ÚòÂÿäöãÚÜÐõÛòÖõÈóÚØöćÉñÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛèõØãóéóëÖä° ëòÈÅâé÷Âêó éõæÜñ ÈóÚÅìÂääâ
ÿÂöćãèÂòÛîóìóäĀæñÂõÉÂääâĂÚèõËóÖ¬óÈ ą 
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ëáóÅäúÅÔõÖéóëÖä°Āì¬ÈëìäòÑîÿâäõÂó (National Council of Teacher of 
Mathematics, 2000, pp. 64-66) Âæ¬óèè¬ó ÂóäÛúäÔóÂóäÿÜĆÚÜòÉÉòãØöćëČóÅòÎëČóìäòÛÂóäÉòÕÂóä
ÿäöãÚäú­ÿßøćîĂì­Ýú­ÿäöãÚÿÂõÕÂóäßòÓÚóØòÂêñÂóäÿËøćîâāãÈ Åøî Ýú­ëîÚ ØòÂêñÂóäÿËøćîâāãÈÿÜĆÚØòÂêñ
ØóÈÅÔõÖéóëÖä°ØöćâöÅèóâëČóÅòÎâóÂØòÂêñìÚ÷ćÈ ØČóĂì­ÚòÂÿäöãÚÿÃ­óĂÉÿÚøĈîìóăÕ­æ÷ÂÌ÷ĈÈÃ÷ĈÚĀæñ
ãóèÚóÚÃ÷ĈÚÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìó æÕË¬îÈè¬óÈĂÚÂóäÿäöãÚäú­ âîÈÅÔõÖéóëÖä°ÿÜĆÚèõËóØöćâö
ËöèõÖËöèóĀæñÚČóăÜĂË­ĂÚËöèõÖÉäõÈăÕ­ ĀæñØČóĂì­ìæòÂëúÖäÿÂõÕÅèóâëâÕùæ 

ÉóÂÅèóâëČóÅòÎÃîÈÂóäÛúäÔóÂóäØöćÂæ¬óèâó ßîÉñëäùÜăÕ­ÕòÈÚöĈ Åøî ØČóĂì­ÚòÂÿäöãÚ
ÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóÖ¬óÈ ą ĂÚÅÔõÖéóëÖä°ĀæñÅèóâëòâßòÚÙ°äñìè¬óÈĀÚèÅõÕØóÈ
ÅÔõÖéóëÖä°ÂòÛéóëÖä°îøćÚ ą ØČóĂì­ÚòÂÿäöãÚâöÅèóâäú­ÅèóâÿÃ­óĂÉÿÚøĈîìóØóÈÅÔõÖéóëÖä°ăÕ­æ÷ÂÌ÷ĈÈ
ĀæñãóèÚóÚÃ÷ĈÚĀæñäú­ÉòÂëä­óÈÅèóâÿËøćîâāãÈäñìè¬óÈÅÔõÖéóëÖä°ÂòÛËöèõÖÉäõÈ 

2.1.3 äúÜĀÛÛÃîÈÂóäÛúäÔóÂóä  
ÚòÂÂóäé÷ÂêóìæóãØ¬óÚĀæñîÈÅ°ÂäëČóÅòÎìæóãîÈÅ°ÂäăÕ­Âæ¬óè×÷ÈæòÂêÔñÃîÈ 

ÂóäÉòÕÂóäÿäöãÚäú­ĀÛÛÛúäÔóÂóä  è¬óÿÜĆÚÂóäÿËøćîâāãÈèõËóìäøîéóëÖä°Ö¬óÈą ÿÃ­óÕ­èãÂòÚÿßøćîĂì­ÿÂõÕ
ÂóäÿäöãÚäú­Øöćæ÷ÂÌ÷ćÈâöæòÂêÔñĂÂæ­ÿÅöãÈÂòÛËöèõÖÉäõÈâóÂÃ÷ĈÚ  āÕãÚòÂÂóäé÷ÂêóĀæñîÈÅ°ÂäÕòÈÂæ¬óèăÕ­
ĀëÕÈäúÜĀÛÛÃîÈÂóäÛúäÔóÂóäăè­ìæóãäúÜĀÛÛ ÕòÈÖ¬îăÜÚöĈ 

ãúÿÚëāÂ (UNESCO, 1981, pp. 19-20) ăÕ­ÉČóĀÚÂäúÜĀÛÛÂóäÛúäÔóÂóä ÿÜĆÚ 2
äúÜĀÛÛ ÕòÈÚöĈ 

1. ÂóäÛúäÔóÂóäÖóâĀÚèÕõćÈ (Vertical  Integration) ìâóã×÷È ÂóäÛúäÔóÂóä
ÿÚøĈîìóÃîÈÂóäé÷ÂêóĂÚäñÕòÛÖ¬óÈ ą ÿÃ­óÕ­èãÂòÚ ÿË¬Ú Üäñ×âé÷Âêó âòÙãâé÷Âêó ĀæñîùÕâé÷Âêó
ÿßøćîË¬èãĂì­Ýú­ÿäöãÚëóâóä×ÜäñÂîÛîóËößăÕ­ ÂóäÛúäÔóÂóäĀÛÛÚöĈĂË­ĂÚÂóäÉòÕÂóäé÷ÂêóÚîÂäñÛÛ
āäÈÿäöãÚ Ì÷ćÈÿÜĆÚÂóäé÷ÂêóÖæîÕËöèõÖ 

2. ÂóäÛúäÔóÂóäÖóâĀÚèäóÛ (Horizontal Integration) ìâóã×÷ÈÂóäÛúäÔóÂóä
Åèóâäú­ ØòÂêñĀæñØòéÚÅÖõØöćÖ­îÈÂóäÿÃ­óÕ­èãÂòÚ ÿßøćîÚČóăÜëú¬ÂóäëòćÈëâÅèóâäú­ Åèóâëóâóä×Øöć 
ÉñÚČóâóÜäñãùÂÖ°ĂË­ĂÚÂóäØČóÈóÚĂÚëóÃóèõËóØöćÿÂöćãèÃ­îÈ ĀæñÂóäÕČóÿÚõÚËöèõÖ ÿË¬Ú ÂóäÛúäÔóÂóä
ÿÚøĈîìóÅÔõÖéóëÖä°ĀæñàõëõÂë°ÿÃ­óÕ­èãÂòÚ ÿßøćîË¬èãĂì­Ýú­ÿäöãÚëóâóä××¬óãāãÈÂóäÿäöãÚäú­ăÜëú¬Âóä
ÕČóäÈËöèõÖăÕ­ ÂóäÛúäÔóÂóäâöĀÚèāÚ­âØöćÉñÚČóëóÃóèõËóØöćĂÂæ­ÿÅöãÈÂòÚâóÛúäÔóÂóäÿÃ­óÕ­èãÂòÚ Āæñ
ØČóæóãÖòèÜõÕÂòĈÚëóÃóèõËóĂì­ìâÕăÜ ÉñÿìĆÚăÕ­è¬óØòĈÈÂóäÛúäÔóÂóäÖóâĀÚèÕõćÈĀæñÖóâĀÚèäóÛ
Ö¬óÈÂĆÿÜĆÚÂóäÛúäÔóÂóäÿßøćîĂì­Ýú­ÿäöãÚÿÂõÕÂóäÿäöãÚäú­ ÿßøćîëóâóä×ÚČóÝæÂóäÿäöãÚäú­ăÜĂË­ăÕ­îã¬óÈÕö 
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ãúÿÚëāÂ (UNESCO, 1981, pp. 19-20) ăÕ­ÿëÚîæòÂêÔñÃîÈÂóäÛúäÔóÂóäØöćÕö
îîÂÿÜĆÚ 5 æòÂêÔñ āÕãÉñÖ­îÈßãóãóâĂì­ÿÂõÕÂóäÛúäÔóÂóäĂÚ 5 æòÂêÔñÚöĈîã¬óÈÅäÛ×­èÚ ÕòÈÚöĈ 

1. ÂóäÛúäÔóÂóääñìè¬óÈÅèóâäú­ĀæñÂäñÛèÚÂóäÿäöãÚäú­ (Integration of 
Knowledge and Learning Process) ÂóäØöćÉñØČóĂì­ÂóäÿäöãÚäú­âöÅèóâĂÂæ­ËõÕÂòÛÅèóâäú­ ÿßøćîĂì­
Ýú­ÿäöãÚßòÓÚóèõÙöÂóäĀëèÈìóĀæñÂóäăÕ­âóÃîÈÅèóâäú­ØöćÖ­îÈÂóäÝ¬óÚÂäñÛèÚÂóäÜÐõÛòÖõ 

2. ÂóäÛúäÔóÂóääñìè¬óÈßòÓÚóÂóäÕ­óÚëÖõÜòÎÎóĀæñßòÓÚóÂóäÕ­óÚÉõÖĂÉ
(Integration of Cognition and Affection) ×­óÝú­ÿäöãÚăÕ­äòÛÂóäßòÓÚóØòĈÈ 2 Õ­óÚ ßî ą ÂòÚ ØČóĂì­
ÂóäÿäöãÚäú­âöÜäñëõØÙõáóßâóÂÃ÷ĈÚ ÿßäóñ×­óÝú­ÿäöãÚăÕ­äòÛÜäñëÛÂóäÔ°Øöćëä­óÈÅèóâäú­ë÷ÂÜäñØòÛĂÉ 
ÂĆÉñâù¬ÈâòćÚĂÚÂóäÿäöãÚ 

3. ÂóäÛúäÔóÂóääñìè¬óÈÅèóâäú­ĀæñÂóäÂäñØČó (Integration of Knowledge  
and Concoct) ÿÜĆÚÂóäĂì­ÅèóâëÚĂÉäñìè¬óÈÂóäÂäñØČóĀæñÅèóâäú­Ăì­âöÅèóâëČóÅòÎßî ą ÂòÚ 

4. ÂóäÛúäÔóÂóääñìè¬óÈëõćÈØöćÿäöãÚĂÚì­îÈÿäöãÚÂòÛëõćÈØöćÿÜĆÚÉäõÈĂÚËöèõÖÃîÈÝú­ÿäöãÚ 
(Integration of Learning and the Actual Life  of  the  Learners) ĂÚÂóäÛúäÔóÂóäÿÚøĈîìóèõËó
Ö¬óÈ  ą ÿßøćîÛääæùÿÜ­óìâóãØöćĀØ­ÉäõÈÚòĈÚ ëõćÈØöćëîÚĂÚāäÈÿäöãÚÅèäâöÅèóâìâóãĀæñË¬èãÿìæøîÝú­ÿäöãÚ
ĂÚÂóäÜäòÛÜäùÈÅùÔáóßËöèõÖÚîÂì­îÈÿäöãÚăÕ­ 

5. ÂóäÛúäÔóÂóääñìè¬óÈÿÚøĈîìóèõËóÖ¬óÈ ą (Integration of Subject Areas)  
ÿÜĆÚèõÙöÂóäÿßøćîĂì­ÿËøćîâāãÈÿÚøĈîìóØöćâöÅèóâëòâßòÚÙ°ÂòÚÿÃ­óÕ­èãÂòÚ ÿßøćîĂì­Ýú­ÿäöãÚăÕ­äòÛÅèóâäú­Āæñ
ÿÂõÕÿÉÖÅÖõÖóâÖ­îÈÂóä 

ÂóäÉòÕäúÜĀÛÛÂóäÛúäÔóÂóäîöÂæòÂêÔñìÚ÷ćÈ ÿÜĆÚÂóäÛúäÔóÂóäĂÚ 3 æòÂêÔñÅøî 
ÛúäÔóÂóäáóãĂÚèõËó  ÛúäÔóÂóääñìè¬óÈèõËó ĀæñÛúäÔóÂóäáóãĂÚÖòèÝú­ÿäöãÚ ÿÜĆÚÂóäÛúäÔóÂóä
ÃîÈāàÂóä°Öö (Fogaty, 1991, pp. 61-65) ÚîÂÉóÂÚöĈāàÂóä°Öö ãòÈÉČóĀÚÂäúÜĀÛÛÂóäÛúäÔóÂóäÿÜĆÚ 
10 äúÜĀÛÛ Åøî 

1. äúÜĀÛÛØöćĀãÂîîÂÉóÂÂòÚÿÜĆÚë¬èÚ (Fragmented  Model) ÿÜĆÚäúÜĀÛÛØöćâîÈ
èõËóÖ¬óÈ ą ÿÜĆÚÿÕöćãè ą ĀæñâöæòÂêÔñÿÊßóñÖòè 

2. äúÜĀÛÛÿËøćîâāãÈ (Connected  Model) ÿÜĆÚÂóäÛúäÔóÂóäáóãĂÚèõËóÃîÈ
ÖÚÿîÈ āÕãÂóäÿËøćîâāãÈÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìó ÿËøćîâāãÈÉóÂÿÚøĈîìóìÚ÷ćÈăÜãòÈÿÚøĈîìó×òÕăÜ 
āÕãâöÖòèÿËøćîâ Åøî ìòèÃ­î ØòÂêñ ÿÉÖÅÖõ ÅèóâÅõÕäèÛãîÕ ìäøîë×óÚÂóäÔ°ØöćÿÂöćãèÂòÛÿÚøĈîìó 
āÕãÂóäÿËøćîâāãÈëõćÈëČóÅòÎ Åøî Ö­îÈëîÚĂì­ÚòÂÿäöãÚÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóØöćëòâßòÚÙ°ÂòÚ
ËòÕÿÉÚ ăâ¬ĂË¬ëäùÜāÕãØòÚØöè¬óÚòÂÿäöãÚÿÃ­óĂÉÂóäÿËøćîâāãÈ 
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3. äúÜĀÛÛØöćÌ­îÚÂòÚ (Nested  Model) ÿÜĆÚÂóäÛúäÔóÂóäáóãĂÚèõËó āÕãĂË­
ìòèÃ­îÿäøćîÈĂÚ 3 ìòèÃ­îĂÚÕ­óÚ ëòÈÅâ  ÂóäÅõÕĀæñÿÚøĈîìó 

4. äúÜĀÛÛÂóäÿäöãÈæČóÕòÛ (Sequenced  Model) ÿÜĆÚÂóäÛúäÔóÂóäØöćÚČóÿÚøĈîìó
âóÉòÕÿäöãÈĂìâ¬ āÕãĂì­ÿÚøĈîìóØöćâöÅèóâëòâßòÚÙ°ÂòÚâóëîÚÖ¬îÿÚøćîÈÂòÚ 

5. äúÜĀÛÛÂóäâöë¬èÚä¬èâ (Share  Model) ÿÜĆÚÂóäèóÈĀÝÚāÕãØöâÈóÚìäøîØöâ
Ýú­ëîÚ ĀæñÚČó 2 èõËó ØöćâöÅèóâëòâßòÚÙ°ÂòÚâóäèâÂòÚ āÕãÿÚ­ÚÂóäâöë¬èÚä¬èâĂÚĀÈ¬ÅèóâÅõÕäèÛãîÕ 
ØòÂêñĀæñÿÉÖÅÖõ 

6. äúÜĀÛÛÂóäāãÈĂã (Webbed  Model) ÿÜĆÚÂóäĂË­ìòèÃ­îÿäøćîÈØöćÚ¬óëÚĂÉÿßøćîāãÈ
ÿÚøĈîìóØöćÿÂöćãèÂòÛìòèÃ­îÿäøćîÈÚòĈÚâóëîÚä¬èâÂòÚ 

7. äúÜĀÛÛÂóää­îãÕ­óã (Threaded  Model) ÿÜĆÚÂóäÛúäÔóÂóäØöćĂË­ØòÂêñÖ¬óÈ ą 
ÅøîØòÂêñÂóäÅõÕ ØòÂêñØóÈëòÈÅâ ØòÂêñÂóäÿäöãÚ ÿÜĆÚÖòèÂČóìÚÕÿÚøĈîìóÿßøćîÿËøćîâāãÈÿÚøĈîìóÖ¬óÈ ą 

8. äúÜĀÛÛØöćÜäñëóÚÂòÚ (Integrated  Model) ÿÜĆÚÂóääèâÿÚøĈîìóĂÚäúÜĀÛÛ 
ØöćìæóÂìæóãìòèÃ­îÿäøćîÈØóÈèõËóÂóäØöćâöÅèóâëòâßòÚÙ°ÂòÚÉñ×úÂÉòÕÿäöãÈăÜÿäøćîã ą āÕãÂóäÌ­îÚØòÛ
ÂòÚÃîÈÅèóâÅõÕäèÛãîÕ ØòÂêñĀæñÿÉÖÅÖõ 

9. äúÜĀÛÛØöćÃãóãĂì­ĂìÎ¬Ã÷ĈÚ (Immersed Model) ÿÜĆÚäúÜĀÛÛØöćÝú­ÿäöãÚÛúäÔóÂóä
Ã­óâăÜãòÈäóãèõËóîøćÚĂÚÿäøćîÈØöćÝú­ÿäöãÚëÚĂÉ 

10.  äúÜĀÛÛÿÅäøîÃ¬óã (Networked  Model) ÿÜĆÚÂóäÛúäÔóÂóäÃîÈÝú­ÿäöãÚ āÕã
ã÷ÕÅèóâëÚĂÉÃîÈÝú­ÿäöãÚ ÿßøćîÿËøćîâāãÈÉóÂäóãèõËóìÚ÷ćÈăÜãòÈîöÂäóãèõËóìÚ÷ćÈ āÕãÝ¬óÚÝú­ÿËöćãèËóÎ
ĂÚäóãèõËóÚòĈÚ ą ÿßøćîĂì­ăÕ­Åèóâäú­ÿäøćîÈØöćÚòÂÿäöãÚëÚĂÉâóÂÃ÷ĈÚ 

ÜèöÔó ËóæöÿÅäøî (2553, Ú. 11) Âæ¬óèăè­è¬ó äúÜĀÛÛÃîÈÂóäÛúäÔóÂóä ÂóäÿäöãÚ 
ÂóäëîÚâöäúÜĀÛÛëČóÅòÎ ą ÕòÈÚöĈ 

1. ĀÛÛèõØãóÂóäßøĈÚÑóÚ (Discipline-Based) ÿÜĆÚäúÜĀÛÛØöćÝú­ëîÚĂÚèõËóìÚ÷ćÈ
ëîÕĀØäÂÿÚøĈîìóÃîÈèõËóîøćÚ ą ÿÃ­óăÜĂÚÂóäëîÚ ÿÜĆÚÂóäèóÈĀÝÚÂóäëîÚĀæñëîÚāÕãÝú­ëîÚ
ÿßöãÈÅÚÿÕöãè 

2. ĀÛÛÅú¬ÃÚóÚ (Parallel) ÿÜĆÚäúÜĀÛÛØöćÝú­ëîÚÖòĈÈĀÖ¬ 2 ÅÚÃ÷ĈÚăÜ ëîÚÖ¬óÈèõËóÂòÚ
ĀÖ¬èóÈĀÝÚÂóäëîÚä¬èâÂòÚ āÕãäñÛùëõćÈØöćä¬èâÂòÚĀæñÖòÕëõÚĂÉè¬ó ìòèÿäøćîÈ/âāÚØòéÚ°/ÜòÎìóÿÕöãèÂòÚ
ÚòĈÚÉñëîÚîã¬óÈăäĂÚèõËóÃîÈĀÖ¬æñÅÚ ÈóÚØöćÉñâîÛìâóãĂì­Ýú­ÿäöãÚØČóÉñĀÖÂÖ¬óÈÂòÚăÜĂÚĀÖ¬æñ
èõËó 
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3. ĀÛÛßìùèõØãóÂóä (Multidisciplinary) ÿÜĆÚäúÜĀÛÛØöćÝú­ëîÚÖ¬óÈèõËóâóä¬èâÂòÚ
ëîÚÿÜĆÚØöâ ä¬èâèóÈĀÝÚĀæñÂČóìÚÕìòèÿäøćîÈ/ÜòÎìóä¬èâÂòÚĀæñÕČóÿÚõÚÂóäëîÚÝú­ÿäöãÚÂæù¬â
ÿÕöãèÂòÚâîÛìâóãÈóÚìäøîāÅäÈÂóäĂì­Ýú­ÿäöãÚØČóä¬èâÂòÚÿÜĆÚÈóÚĂìÎ¬ËõĈÚÿÕöãè 

4. ĀÛÛëìèõØãóÂóä (Interdisciplinary) ÿÜĆÚÂóäëîÚØöćÝú­ëîÚĀÖ¬æñÅÚÖ¬óÈëîÚ
èõËóÃîÈÖÚÿîÈ ăâ¬ăÕ­îîÂĀÛÛĂì­Ýú­ÿäöãÚØČóÈóÚä¬èâÂòÚäñìè¬óÈèõËó ĀÖ¬ÉñâöÂóäëîÚĀÛÛÛúäÔóÂóä
ÿÊßóñØöćäñÛùăè­ĂÚĀÖ¬æñèõËóÿØ¬óÚòĈÚ Ýú­ëîÚĀÖ¬æñÅÚĂÚĀÖ¬æñÖ¬óÈèõËó ăâ¬ăÕ­âöÂóäĀÛ¬ÈÂóäØČóÂõÉÂääâ
ÃîÈÝú­ÿäöãÚÕ­èãÂòÚ ÿßöãÈĀÖ¬Ăì­ÿèæóĀæ­èâîÛìâóãÈóÚ ìäøîÜòÎìóĂì­Ýú­ÿäöãÚÂæòÛăÜÕČóÿÚõÚÂóä
ÂòÚÿîÈ 

5. ĀÛÛÛúäÔóÂóä (Integrated) ÿÜĆÚÂóäÛúäÔóÂóäØòĈÈâāÚØòéÚ° ØòÂêñ ÿÉÖÅÖõ 
ĀæñÅèóâÿËøćîÖæîÕÉÚÿÚøĈîìó ØČóĂì­ÿÜĆÚÂóäëîÚØöćÖ­îÈîóéòãÅèóâìæóÂìæóãèõÙöØöćëóâóä×ÿÜĆÚăÜ
ăÕ­ Ýú­ÿäöãÚëóâóä×ÿæøîÂØöćÉñÞ÷ÂĂÚëõćÈØöćÖ­îÈÂóäÉñÿäöãÚäú­ ÖóâÅèóâ×ÚòÕĀæñÅèóâëÚĂÉÃîÈÖÚÿîÈ
îã¬óÈâöîõëäñ 

ÜóÚÿßËä ä¬âăØä (2558, Ú. 42-44) Âæ¬óèăè­è¬ó äúÜĀÛÛÃîÈÂóäÛúäÔóÂóä ëóâóä×
ÜäñâèæăÕ­ìæóãäúÜĀÛÛ ÕòÈÚöĈ 

1. ÉČóĀÚÂÖóâÉČóÚèÚÝú­ëîÚ 
1.1 ÂóäÛúäÔóÂóäĀÛÛÝú­ëîÚÅÚÿÕöãè 
āÕãÅäúÝú­ëîÚëóâóä×ÉòÕÂóäÿäöãÚäú­āÕãÿËøćîâāãÈëóäñÂóäÿäöãÚäú­Ö¬óÈ ą 

ÂòÛìòèÿäøćîÈ ØöćëîÕÅæ­îÈÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ìäøîëóäñØöćÂČóìÚÕÃ÷ĈÚâó ÿË¬Ú ÿäøćîÈëõćÈĀèÕæ­îâ 
ÚČĈó ÿÜĆÚÖ­Ú ÅäúÝú­ëîÚ ëóâóä×ÿËøćîâāãÈëóäñĀæñÂäñÛèÚÂóäÿäöãÚäú­ÃîÈÂæù¬âëóäñÖ¬óÈ ą ÿË¬Ú  
Âóäî¬óÚ ÂóäÿÃöãÚ ÂóäÅõÕÅČóÚèÔ ÂóäÅõÕèõÿÅäóñì°Ö¬óÈ ą ØČóĂì­Ýú­ÿäöãÚăÕ­ĂË­ØòÂêñĀæñ
ÂäñÛèÚÂóäÿäöãÚäú­ăÜĀëèÈìó Åèóâäú­ÅèóâÉäõÈÉóÂìòèÃ­îÿäøćîÈØöćÂČóìÚÕ 

1.2 ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÅú¬ÃÚóÚ  
āÕãâöÅäúÝú­ëîÚÖòĈÈĀÖ¬ 2 ÅÚÃ÷ĈÚăÜ ÉòÕÂóäëîÚāÕãîóÉã÷ÕìòèÃ­îÿÂöćãèÂòÛ

ÿäøćîÈĂÕÿäøćîÈìÚ÷ćÈ Āæ­èÛúäÔóÂóäÿËøćîâāãÈĀÛÛÅú¬ÃÚóÚ 
1.3 ÂóäÛúäÔóÂóäĀÛÛëìèõØãóÂóä 
ÂóäÛúäÔóĂÚæòÂêÔñÚöĈÚČóÿÚøĈîìóÉóÂìæóãÂæù¬âëóäñâóÿËøćîâāãÈÿßøćî

ÉòÕÂóäÿäöãÚäú­ Ì÷ćÈāÕãØòćèăÜÝú­ëîÚâòÂÉòÕÂóäÿäöãÚÂóäëîÚĀãÂÖóâäóãèõËó ìäøîÂæù¬âèõËó ĀÖ¬ĂÚÛóÈ
ÿäøćîÈÅäúÝú­ëîÚÉòÕÂóäÿäöãÚÂóäëîÚä¬èâÂòÚĂÚÿäøćîÈÿÕöãèÂòÚ ÿË¬Ú ÿäøćîÈèòÚëõćÈĀèÕæ­îâ ÅäúÝú­ëîÚèõËó
áóêóăØã îóÉÉòÕÂóäÿäöãÚÂóäëîÚĂì­Ýú­ÿäöãÚäú­áóêóÅČóéòßØ°ÿÂöćãèÂòÛëõćÈĀèÕæ­îâ ÅäúÝú­ëîÚ
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èõØãóéóëÖä°ÉòÕÂõÉÂääâÅ­ÚÅè­óÿÂöćãèÂòÛëõćÈĀèÕæ­îâ ÅäúÝú­ëîÚëòÈÅâé÷ÂêóĂì­Ýú­ÿäöãÚÅ­ÚÅè­óìäøî 
ØČóÂõÉÂääâËâäâÿÂöćãèÂòÛëõćÈĀèÕæ­îâĀæñÅäúÝú­ëîÚëùÃé÷ÂêóîóÉÉòÕØČóÂõÉÂääâÿÂöćãèÂòÛÂóääòÂêó
ëõćÈĀèÕæ­îâĂì­×úÂëùÃæòÂêÔñ ÿÜĆÚÖ­Ú 

1.4 ÂóäÛúäÔóÂóäĀÛÛāÅäÈÂóä 
ÿÜĆÚÂóäÉòÕÂóäÿäöãÚÂóäëîÚāÕãÛúäÔóÂóäÿËøćîâāãÈÿÜĆÚāÅäÈÂóä āÕã

Ýú­ÿäöãÚĀæñÅäúÝú­ëîÚä¬èâÂòÚëä­óÈëääÅ°āÅäÈÂóäÃ÷ĈÚ āÕãĂË­ÿèæóÂóäÿäöãÚÖ¬îÿÚøćîÈÂòÚĂÚìæóãËòćèāâÈ
Õ­èãÂóäÚČóÿîóÉČóÚèÚËòćèāâÈÃîÈèõËóÖ¬óÈ ą ØöćÅäúÝú­ëîÚÿÅãëîÚĀãÂÂòÚĂÚæòÂêÔñÃîÈÂóäëîÚ
ÿÜĆÚØöâ ĂÚÂäÔöØöćÖ­îÈÂóäÿÚ­ÚØòÂêñÛóÈÿäøćîÈÿÜĆÚßõÿéêÅäúÝú­ëîÚëóâóä×ĀãÂÂóäëîÚăÕ­ ÿË¬Ú 
ÂõÉÂääâÿÃ­óÅ¬óãÕÚÖäö ÂõÉÂääâÿÃ­óÅ¬óãéõæÜñ ÿÜĆÚÖ­Ú 

2. ÉČóĀÚÂÖóâÂæù¬âëóäñÂóäÿäöãÚäú­ 
2.1 ÂóäÛúäÔóÂóäáóãĂÚÂæù¬âëóäñÂóäÿäöãÚäú­ (áóãĂÚèõËó) Åøî ÂóäÿËøćîâāãÈ

ÿÚøĈîìóëóäñĂÚÂæù¬âÜäñëÛÂóäÔ°ìäøîäóãèõËóÿÕöãèÂòÚÿÃ­óÕ­èãÂòÚĂì­ÿÜĆÚìòèÃ­îÿäøćîÈ (Theme) ìäøî 
ìÚ¬èãÂóäÿäöãÚäú­ (Learning Unit) 

2.2 ÂóäÛúäÔóÂóääñìè¬óÈÂæù¬âëóäñÂóäÿäöãÚäú­ (äñìè¬óÈèõËó) Åøî  
ÂóäÿËøćîâāãÈÿÚøĈîìóëóäñÉóÂìæóãÂæù¬âÜäñëÛÂóäÔ°ìäøîìæóãäóãèõËóÿÃ­óÕ­èãÂòÚĂì­ÿÜĆÚìòèÃ­î
ÿäøćîÈ (Theme) ìäøîìÚ¬èãÂóäÿäöãÚäú­ (Learning Unit) 

3. ÉČóĀÚÂÖóâÜäñÿáØÃîÈÂóäÛúäÔóÂóä  

3.1 ÂóäÛúäÔóÂóäĀÛÛëìèõØãóÂóä (Interdisciplinary) Åøî Âóäëä­óÈ 
ìòèÿäøćîÈ (Theme) ìäøîìÚ¬èãÂóäÿäöãÚäú­ (Learning Unit) Ã÷ĈÚâóĀæ­èÚČóÿÚøĈîìóëóäñÉóÂäóãèõËó 
Ö¬óÈ ą âóÿËøćîâāãÈëòâßòÚÙ°ÂòÛìòèÿäøćîÈìäøîìÚ¬èãÂóäÿäöãÚäú­ÚòĈÚ ą 

3.2 ÂóäÛúäÔóÂóäĀÛÛßìùèõØãóÂóä (Multidisciplinary) Åøî ÂóäÚČóëóäñ
ÂóäÿäöãÚäú­ØöćÖ­îÈÂóäÉñĂì­Ýú­ÿäöãÚăÕ­ÿäöãÚäú­âóëîÕĀØäÂăè­ĂÚäóãèõËóÖ¬óÈ ą ìäøîÂóäÿÚ­ÚÿÚøĈîìóÃîÈ
èõËóÿÜĆÚĀÂÚĀæ­èÚČóëóäñÂóäÿäöãÚäú­ØöćÖ­îÈÂóäĂì­ÿÂõÕĀÂ¬Ýú­ÿäöãÚăÜëîÕĀØäÂĂÚèõËóĀÂÚÕòÈÂæ¬óè  
Ì÷ćÈîóÉÿäöãÂè¬óÿÜĆÚÂóäÛúäÔóÂóäØöćÿÚ­ÚÿÚøĈîìóäóãèõËóÿÜĆÚìæòÂ 

āëáõÕó ÉõÖÖ°ĂÉÊČćó (2561, Ú. 11) Âæ¬óèăè­è¬ó äúÜĀÛÛÃîÈÂóäÛúäÔóÂóäÿÜĆÚÂóäÿäöãÚ
ÂóäëîÚäñìè¬óÈÿÚøĈîìóèõËóĂÚÂæù¬âÜäñëÛÂóäÔ°ìäøîäóãèõËóÿÕöãèÂòÚÿÃ­óÕ­èãÂòÚ Ì÷ćÈāÕãÜÂÖõ
Ýú­ëîÚèõËóÖ¬óÈ ą ÉñÜÐõÛòÖõîãú¬Āæ­è ë¬èÚÂóäÛúäÔóÂóääñìè¬óÈèõËóÉñâö 4 äúÜĀÛÛ Åøî  

1. ÂóäëîÚÛúäÔóÂóäĀÛÛëîÕĀØäÂ (Infusion) ÿÜĆÚÂóäëîÚĂÚæòÂêÔñØöćÝú­ëîÚ
ĂÚèõËóìÚ÷ćÈëîÕĀØäÂÿÚøĈîìóèõËóîøćÚ ą ĂÚÂóäëîÚÃîÈÖÚ 
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2. ÂóäëîÚÛúäÔóÂóäĀÛÛÅú¬ÃÚóÚ (Parallel Instruction) ÿÜĆÚÂóäëîÚāÕãÝú­ëîÚ
ÖòĈÈĀÖ¬ 2 ÅÚÃ÷ĈÚăÜ ä¬èâèóÈĀÝÚÂóäëîÚä¬èâÂòÚ āÕãâù¬ÈëîÚìòèÿäøćîÈ ìäøîÅèóâÅõÕäèÛãîÕ 
ìäøîÜòÎìóÿÕöãèÂòÚ ĀÖ¬ëîÚÖ¬óÈèõËóÂòÚ ĀæñÖ¬óÈÅÚÖ¬óÈëîÚ  

3. ÂóäëîÚÛúäÔóÂóäĀÛÛëìèõØãóÂóä   (Multidisciplinary  Instruction) 
ÿÜĆÚÂóäëîÚÛúäÔóÂóäĀÛÛÅú¬ÃÚóÚ ĀÖ¬âöÂóäâîÛìâóãÈóÚìäøîāÅäÈÂóää¬èâÂòÚ  

4. ÂóäëîÚÛúäÔóÂóäĀÛÛÃ­óâèõËóìäøîëîÚÿÜĆÚÅÔñ (Transdisciplinary 
Instruction) ÿÜĆÚÂóäëîÚØöćÝú­ëîÚèõËóÖ¬óÈ ą ä¬èâÂòÚëîÚÿÜĆÚÅÔñìäøîÿÜĆÚØöâ âöÂóäèóÈĀÝÚ
Üä÷Âêóìóäøîä¬èâÂòÚ āÕãÂČóìÚÕìòèÿäøćîÈ ÅèóâÅõÕäèÛãîÕìäøîÜòÎìóä¬èâÂòÚĀæ­èä¬èâÂòÚëîÚ 
Ýú­ÿäöãÚÿÜĆÚÂæù¬âÿÕöãèÂòÚ 

ÉóÂäúÜĀÛÛÃîÈÂóäÛúäÔóÂóäØöćÂæ¬óèĂÚÃ­óÈÖ­Ú ÉñÿìĆÚè¬óäúÜĀÛÛÂóäÛúäÔóÂóä  
âöìæóãäúÜĀÛÛĀÖÂÖ¬óÈÂòÚăÜÃ÷ĈÚîãú¬ÂòÛâùââîÈÃîÈĀÖ¬æñÅÚ ĀÖ¬âöÜäñÿÕĆÚÖäÈØöćÂóäìóÿÚøĈîìó 
ÜäñëÛÂóäÔ° ØöćâöÅèóâëòâßòÚÙ°ÂòÚ ìäøîìóìòèÿäøćîÈ ìäøîÜäñëÛÂóäÔ°Øöćëóâóä×ÿËøćîâāãÈăÕ­                 
ăâ¬è¬óÉñÿÜĆÚÂóäÛúäÔóÂóäáóãĂÚëóÃóèõËóÿÕöãèÂòÚ ÂóäÛúäÔóÂóääñìè¬óÈëóÃóèõËó               
ìäøîÂóäÛúäÔóÂóäÿÚøĈîìóèõËóÂòÛìòèÿäøćîÈ ìäøîÜäñëÛÂóäÔ°  ÿßøćîË¬èãĂì­ÚòÂÿäöãÚ ÛúäÔóÂóä ØòĈÈĂÚĀÈ¬
ÿÚøĈîìó  ØòÂêñĀæñÿÉÖÅÖõ  Ì÷ćÈĂÚÈóÚèõÉòãÚöĈÉñÿÜĆÚÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ āÕãÿÜĆÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖĀæñÿÚøĈîìóÅÔõÖéóëÖä°ÿäøćîÈîøćÚ ą 
ÿÃ­óÕ­èãÂòÚ äèâ×÷ÈÂóäÿËøćîâāãÈÿÚøĈîÿÚøĈîìóÿäÃóÅÔõÖĀæñÿÚøĈîìóÅÔõÖéóëÖä°ÿäøćîÈîøćÚ ą ÿÃ­óÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ  

2.1.4 ÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä° 
ëČóìäòÛÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚÅÔõÖéóëÖä°Õ­èãÂóäÛúäÔóÂóäÚòĈÚâö 

ÚòÂÂóäé÷ÂêóìæóãØ¬óÚăÕ­Âæ¬óè×÷ÈÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä°ăè­ÕòÈÚöĈ 
ÂäâèõËóÂóä (2545, Ú. 203) Âæ¬óè×÷ÈÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä° 

ăÜÜäñãùÂÖ°ĂÚèõËóËößÛóÈîã¬óÈāÕãÖäÈ ÿË¬Ú ÂóäÖòÕÿãĆÛÿëøĈîÝ­ó ÈóÚÅìÂääâÿÂöćãèÂòÛîóìóä                
ÈóÚÿÂêÖä ÈóÚîîÂĀÛÛëä­óÈìöÛì¬îÛääÉùáòÔÒ°Ö¬óÈ ą äèâ×÷ÈÂóäÚČóÅÔõÖéóëÖä°ăÜÿËøćîâāãÈÂòÛ
ËöèõÖÅèóâÿÜĆÚîãú¬ÜäñÉČóèòÚ ÿË¬Ú ÂóäÌøĈîÃóã ÂóäËòćÈ ÖèÈ èòÕ ÂóäÅČóÚèÔäñãñØóÈĀæñÿèæóØöćĂË­ĂÚ
ÂóäÿÕõÚØóÈ ÂóäèóÈĀÝÚĂÚÂóäîîâÿÈõÚăè­ĂË­ĂÚË¬èÈÛòĈÚÜæóãÃîÈËöèõÖ 

èõâæ îãú¬ßõßòÓÚ° (2551, Ú. 36) ÅÔõÖéóëÖä°ÂòÛāæÂÜòÉÉùÛòÚÿËøćîâāãÈÂòÚĂÚìæóã ą 
Õ­óÚ ÉóÂÛØÅèóâĂÚìÚòÈëøîßõâß°ìäøîÚõÖãëóä ăâ¬è¬óÉñÿÜĆÚØóÈÕ­óÚÙùäÂõÉ ĀÚèāÚ­âØóÈÿéäêÑÂõÉ 
ëáóßîóÂóé ĀæñÃ­îâúæØóÈèõØãóéóëÖä° ÂóääóãÈóÚßõÿéêØòĈÈĂÚäúÜÛØÅèóâ ĀæñáóßÃ¬óè 
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ĀÝÚÝòÈÂóäÿÕõÚØóÈØöćØ¬óÿäøî ë×óÚöä×ăàĀæñëÚóâÛõÚ æ­èÚĂì­Ã­îâúæØöćÿÜĆÚÅÔõÖéóëÖä°ÿßøćîîČóÚèã
ÅèóâëñÕèÂĀÂ¬Ýú­ÅÚØòĈÈëõĈÚ ÜòÎìóØóÈÿéäêÑÂõÉ ÜòÎìóÂóäÉòÕÂóäÃãñĀæñâæßõêØöćÿÂõÕÉóÂ
ä×ãÚÖ° ÃîÈÿëöãÉóÂāäÈÈóÚ ăÕ­ØČóĂì­ÚòÂÿäöãÚëóâóä×ÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛÂóäÕČóäÈËöèõÖ
ÜòÉÉùÛòÚ ÅäúÉ÷ÈÅèäëîÚāÕãÂóäÛúäÔóÂóäÅÔõÖéóëÖä°ÂòÛéóëÖä°îøćÚ ą ìäøîÂòÛÜòÎìóĂÚËöèõÖÉäõÈØöć
ÿÂõÕÃ÷ĈÚĂÚĀÖ¬æñèòÚ 

îòâßä â­óÅÚîÈ (2553) ăÕ­îÙõÛóãÿßõćâÿÖõâÿÂöćãèÂòÛÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚ
ÅÔõÖéóëÖä°ÿÜĆÚëõćÈØöćëñØ­îÚĂì­ÿìĆÚ×÷ÈÂóäĂË­ÈóÚÃîÈÅÔõÖéóëÖä°ĂÚËöèõÖÉäõÈØöćëóâóä×ßÛÿìĆÚăÕ­
ØòćèăÜ ÂóäÿËøćîâāãÈâöÅèóâëČóÅòÎĀæñÉČóÿÜĆÚëČóìäòÛÂóäÿäöãÚäú­ÅÔõÖéóëÖä°îã¬óÈâöÅèóâìâóã 
ÿÚøćîÈÉóÂÂóäÿËøćîâāãÈÉñË¬èãĂì­Ýú­ÿäöãÚÿÃ­óĂÉÅÔõÖéóëÖä°ØöćÿäöãÚĂÚì­îÈÿäöãÚăÕ­ÕöãõćÈÃ÷ĈÚ ÖæîÕÉÚ
âîÈÿìĆÚÅèóâëČóÅòÎĀæñÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°ĂÚĀÈ¬ÃîÈÂóäÿÜĆÚÿÅäøćîÈâøîØöćÿÜĆÚÜäñāãËÚ°  
Øöćëóâóä×ÚČóăÜĂË­ÂòÛéóëÖä°ëóÃóîøćÚăÕ­ ØČóĂì­ÅÔõÖéóëÖä°ÿÜĆÚèõËóØöćÚ¬óëÚĂÉ ăâ¬ĂË¬ÿÜĆÚÿßöãÈèõËóØöć
ÿäöãÚØåêÏöÛØ ÂÏ ëúÖä Úõãóâ ÿßøćîĂË­ĀÂ­ÜòÎìóÅÔõÖéóëÖä°ÿÊßóñĂÚì­îÈÿäöãÚîöÂÖ¬îăÜ 

ßóèó ßÈê°ßòÚÙù° (2559, Ú. 31) Âæ¬óèè¬ó ÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä°
ÂòÛËöèõÖÉäõÈ ÿË¬Ú ÂóäÚČóÅèóâäú­ÅÔõÖéóëÖä°ăÜĂË­ĂÚÂóäÖÂĀÖ¬ÈÛ­óÚ ÿË¬Ú ×­óÉñÜúÂäñÿÛøĈîÈäúÜ
ëöćÿìæöćãâÉòÖùäòëÃÚóÕ 20 X 20 ÖóäóÈÿÌÚÖõÿâÖä Ăì­ßîÕöÂòÛßøĈÚì­îÈäúÜëöćÿìæöćãâÉòÖùäòë ØöćâößøĈÚØöć  
16 ÖóäóÈÿâÖä ÉñÖ­îÈĂË­ÂäñÿÛøĈîÈÉČóÚèÚÂöćĀÝ¬Ú ÂóäÚČóÅèóâäú­ØóÈÅÔõÖéóëÖä°ăÜĂË­ĂÚÂóä 
ÌøĈîëõÚÅ­ó ÿË¬Ú ×­óÌøĈîăÃ¬ăÂ¬ 3 àîÈäóÅó 10 ÛóØ ĀÖ¬×­óÌøĈîăÃ¬ăÂ¬ 5 àîÈ äóÅó 15 ÛóØ ÅèäÉñÌøĈî
îã¬óÈăäÉ÷ÈÉñăÕ­ăÃ¬ăÂ¬äóÅó×úÂØöćëùÕ ÂóäÚČóÅèóâäú­ÅÔõÖéóëÖä° ÿäøćîÈ ÂóäèõÿÅäóñì°Ã­îâúæăÜĂË­ĂÚÂóä
ßõÉóäÔóĀÚèāÚ­âÃîÈÃ­îâúæĂÚËöèõÖÉäõÈØöćîãú¬ĂÚäúÜÂäóàÖ¬óÈ ą ÿË¬Ú ĀÚèāÚ­âØóÈÕ­óÚÿéäêÑÂõÉ
ëáóßîóÂóé ÜòÎìóÂóäÉòÕÂóäÃãñâæßõêØöćÿÂõÕÉóÂä×ãÚÖ° ÃîÈÿëöãÉóÂāäÈÈóÚîùÖëóìÂääâ 

ÉóÂÜäñāãËÚ°ÃîÈÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä°ØöćÂæ¬óèâóÃ­óÈÖ­Ú ßîÉñëäùÜăÕ­è¬ó  
ÂóäÛúäÔóÂóäĂÚÅÔõÖéóëÖä°ÉñË¬èãĂì­Ýú­ÿäöãÚÿÃ­óĂÉÅÔõÖéóëÖä°ØöćÿäöãÚăÕ­ÕöãõćÈÃ÷ĈÚ ØČóĂì­Ýú­ÿäöãÚ
âîÈÿìĆÚÅèóâëČóÅòÎÃîÈÅÔõÖéóëÖä°ĀæñÿìĆÚ×÷ÈÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°ĂÚĀÈ¬ÃîÈÂóäĂË­ÈóÚÃîÈ
ÅÔõÖéóëÖä°ĂÚËöèõÖÉäõÈ 
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2.2 ÂóäÿËøćîâāãÈ 
ÂóäÿËøćîâāãÈÿÜĆÚäúÜĀÛÛìÚ÷ćÈÃîÈÂóäÛúäÔóÂóä āÕãâöÚòÂÂóäé÷ÂêóăÕ­Ăì­ÅèóâìâóãÃîÈ

ÂóäÿËøćîâāãÈăè­ ÕòÈÚöĈ 
2.2.1 ÅèóâìâóãÃîÈÂóäÿËøćîâāãÈ 
ÂóäÿËøćîâāãÈ ÿÜĆÚæòÂêÔñìÚ÷ćÈÃîÈÂóäÛúäÔóÂóä ÕòÈÚòĈÚ ĂÚÂóäĂì­ÅèóâìâóãÃîÈ 

ÂóäÿËøćîâāãÈÚòĈÚ âöë¬èÚÅæ­óãÅæ÷ÈÂòÛÂóäÛúäÔóÂóäÅ¬îÚÃ­óÈâóÂ  ÕòÈØöć  Üäñÿèé èñëö (2547, Ú. 
18-21) ĀæñÿÂäöãÈéòÂÕõċ ÿÉäõÎèÈé°éòÂÕõċ (2546, Ú. 7) Âæ¬óè×÷È ÅèóâìâóãÃîÈÂóäÿËøćîâāãÈè¬ó  
ÿÜĆÚÂóäØČóĂì­ëõćÈìÚ÷ćÈìäøîìæóãëõćÈâóÿËøćîâÂòÛëõćÈìÚ÷ćÈØöćîãú¬ĂÚæòÂêÔñÿÜĆÚĀÂÚÂæóÈØČóĂì­ÿÂõÕ 
ÂóäÿËøćîâāãÈÿÜĆÚÿÅäøîÃ¬óãĀëÕÈ×÷ÈÅèóâÿÂöćãèßòÚ âöÅèóâëòâßòÚÙ°ÿËõÈÿìÖùÝæäñìè¬óÈÂòÚ 

ÚîÂÉóÂÚöĈ îóÉĂì­ÅèóâìâóãÃîÈÂóäÿËøćîâāãÈĂÚÕ­óÚÂóäÿËøćîâāãÈÿÚøĈîìóĂÚ
äóãèõËóÖ¬óÈ ą Ì÷ćÈ āàÂóä°Öö (Fogaty, 1991, p. 61) Âæ¬óè×÷È ÂóäÿËøćîâāãÈè¬ó ÿÜĆÚÂóäâîÈìó
ÅèóâëòâßòÚÙ°ÃîÈäóãèõËóìäøîÖ¬óÈëóÃóèõËó Āæ­èÚČóâóÿËøćîâÂòÚāÕãĂË­ ìòèÃ­î ØòÂêñ ÿÉÖÅÖõ ìäøî
ÅèóâÅõÕäèÛãîÕìäøîë×óÚÂóäÔ°ØöćÿÂöćãèÂòÛÿÚøĈîìó 

ßîÉñëäùÜăÕ­è¬ó ÂóäÿËøćîâāãÈ ìâóã×÷È ÂóäÿËøćîâÅèóâëòâßòÚÙ°ÃîÈëõćÈÖ¬óÈ ą āÕãâö
ĀÂÚÂæóÈ ÿË¬Ú ìòèÃ­î  ÅèóâÅõÕäèÛãîÕìäøîë×óÚÂóäÔ°ØöćÿÂöćãèÃ­îÈÂòÛÿÚøĈîìó ØČóĂì­ÿÂõÕ 
ÂóäÿËøćîâāãÈÿÜĆÚÿÅäøîÃ¬óãĀëÕÈ×÷ÈÅèóâÿÂöćãèßòÚ âöÅèóâëòâßòÚÙ°ÿËõÈÿìÖùÝæäñìè¬óÈÂòÚ 

2.2.2 ÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈĂÚÅÔõÖéóëÖä° 
ÉóÂìæòÂëúÖäÅÔõÖéóëÖä°ÃîÈÜäñÿØéăØã ăÕ­ÜäòÛÿÜæöćãÚĂì­âöÂóäÚČóØòÂêñ 

ÂóäÿËøćîâāãÈ âóÿÜĆÚØòÂêñØöćÚòÂÿäöãÚÉČóÿÜĆÚÖ­îÈÿäöãÚäú­ÚòĈÚ ËöĈĂì­ÿìĆÚè¬óÜäñÿØéăØãÿæĆÈÿìĆÚ
ÅèóâëČóÅòÎĀæñÅèóâÉČóÿÜĆÚÃîÈØòÂêñÚöĈ ĂÚÖ¬óÈÜäñÿØéÂĆÿË¬ÚÿÕöãèÂòÚÕòÈØöć ÅĆîÂàîä°Õ (Coxford, 
1995, p. 3) ăÕ­Âæ¬óè×÷È ÅèóâÉČóÿÜĆÚĂÚÂóäÚČóØòÂêñÂóäÿËøćîâāãÈâóË¬èãĂÚÂóäÿäöãÚÂóäëîÚ
ÅÔõÖéóëÖä°è¬ó âöÿìÖùÝæ 2 ÜäñÂóä Åøî ÿßøćîë¬ÈÿëäõâĂì­âöÂóäĂË­ĀÚèÅõÕØóÈÕ­óÚÅÔõÖéóëÖä° 
ĂÚëóÃóèõËóîøćÚ ĀæñÿßøćîĂì­ÚòÂÿäöãÚâîÈÅÔõÖéóëÖä° è¬óÿÜĆÚëõćÈâöÅèóâëČóÅòÎÖ¬îËöèõÖÉäõÈăâ¬ĂË¬
ÿÚøĈîìóØöćĀãÂîãú¬āÕÕÿÕöćãè Ì÷ćÈëîÕÅæ­îÈÂòÛ ËÿØÚāÂæ ÿï­óë° ĀæñÛîë (Shteingold, 2001; House, 
1995; Boss, 2003, pp. 105-114) ØöćÂæ¬óèè¬ó ÂóäÿËøćîâāãÈÿÚøĈîìóÅÔõÖéóëÖä° ØČóĂì­ÚòÂÿäöãÚ
ëä­óÈáóßÃîÈÿÚøĈîìóÅÔõÖéóëÖä°ĀÛÛØöćĀãÂÉóÂÂòÚ âóÿÜĆÚÿÚøĈîìóØöćâöæòÂêÔñÌòÛÌ­îÚ Āæñ
ÿËøćîâāãÈÂòÚ ÚòćÚÅøî ×­óÚòÂÿäöãÚâîÈÅÔõÖéóëÖä°è¬ó âöÅèóâëČóÅòÎĀæñâöÅèóâëòâßòÚÙ°ÂòÚĀæ­è Éñ
ØČóĂì­ÚòÂÿäöãÚëÚùÂëÚóÚĀæñâöÅèóâëùÃĂÚÂóäÿäöãÚäú­ ÕòÈØöć ÿâîäõāÚ ĀæñāîÿèÚ (Merlino, 2001; 
Owens, 2001)Âæ¬óè×÷È ÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈĂÚÿÚøĈîìóÅÔõÖéóëÖä°è¬ó ØČóĂì­ÚòÂÿäöãÚâîÈ
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ÅÔõÖéóëÖä°ÿÜĆÚëõćÈØöćÚ¬óëÚĂÉĀæñÕúâöËöèõÖËöèóâóÂÃ÷ĈÚ Ì÷ćÈëîÕÅæ­îÈÂòÛ ÿèÚØúäó (Ventura, 2001) 
ØöćÂæ¬óèè¬óÂóäÿËøćîâāãÈĂÚÅÔõÖéóëÖä°ØČóĂì­ÚòÂÿäöãÚÖäñìÚòÂè¬óÅÔõÖéóëÖä°âöîãú¬ĂÚËöèõÖÉäõÈĀæñ 
âöîãú¬äîÛÖòèÿäóØČóĂì­ÿÂõÕÛääãóÂóéØöćÕöĂÚÂóäÿäöãÚÌ÷ćÈÛääãóÂóéĂÚËòĈÚÿäöãÚâöÅèóâëČóÅòÎÖ¬î 
ÂóäÿäöãÚÂóäëîÚĀæñÜäñëõØÙõáóßÃîÈÚòÂÿäöãÚĂÚäóãèõËóÚòĈÚ ą ĀæñìóÂØùÂäóãèõËóâöÛääãóÂóé
ĂÚÂóäÿäöãÚØöćÕöĀæ­è ã¬îâë¬ÈÝæÖ¬îÜäñëõØÙõáóßÃîÈìæòÂëúÖäÕ­èã ÕòÈØöć ÿÛõä°Åïóä°Ø (Burkhardt, 
2001) Âæ¬óè×÷ÈÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈĂÚÅÔõÖéóëÖä° ÕòÈÚöĈ   

1. ØČóĂì­ÚČóÅÔõÖéóëÖä°ăÜĂË­ăÕ­âóÂÃ÷ĈÚ   
2. ØČóĂì­ăâ¬âöË¬îÈè¬óÈĂÚÂóäÿäöãÚäú­   
3. ØČóĂì­ìæòÂëúÖäÿÂõÕÅèóâëâÕùæ   
4. ëÚòÛëÚùÚÅèóâÿëâîáóÅ 

ëáóÅäúÅÔõÖéóëÖä°ĂÚëìäòÑÿâäõÂó (National Council of Teacher of 
Mathematics, 2000, pp. 64-66) ăÕ­Âæ¬óè×÷È ÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈ Ì÷ćÈÿÚ­ÚÕ­óÚÿÚøĈîìó ÕòÈÚöĈ   

1. Ë¬èãĂì­ÚòÂÿäöãÚÿÃ­óĂÉÿÚøĈîìóæ÷ÂÌ÷ĈÈÃ÷ĈÚĀæñãóèÚóÚÃ÷ĈÚ   
2. ÚòÂÿäöãÚëóâóä×ëä­óÈÅèóâÿÃ­óĂÉÿÚøĈîìóÿÕõâăÕ­ÕöÃ÷ĈÚ   
3. ÚòÂÿäöãÚăÕ­äòÛÅèóâäú­ÅÔõÖéóëÖä°ĂÚæòÂêÔñØöćÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìó 

ÉóÂÜäñāãËÚ°ÃîÈÂóäÿËøćîâāãÈĂÚÅÔõÖéóëÖä°ØöćÂæ¬óèâó ßîÉñëäùÜăÕ­è¬ó  
ÂóäÿËøćîâāãÈĂÚÅÔõÖéóëÖä°ØČóĂì­ÚòÂÿäöãÚÿÃ­óĂÉÿÚøĈîìóăÕ­æ÷ÂÌ÷ĈÈÃ÷ĈÚĀæñãóèÚóÚÃ÷ĈÚ Ë¬èãĂì­ÚòÂÿäöãÚ
ÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìó æÕË¬îÈè¬óÈĂÚÂóäÿäöãÚäú­ ÚîÂÉóÂÚöĈãòÈØČóĂì­ÚòÂÿäöãÚâîÈÅÔõÖéóëÖä°
ÿÜĆÚÿäøćîÈĂÂæ­ÖòèĀæñëóâóä×ÚČóăÜÜäñãùÂÖ°ĂË­ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈăÕ­  

2.3 ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìó 
ÉóÂÅèóâìâóãÃîÈÂóäÛúäÔóÂóäØöćÂæ¬óèâóÃ­óÈÖ­Ú ÂóäÛúäÔóÂóä ìâóã×÷È ÂóäÉòÕ

ÜäñëÛÂóäÔ°ÂóäÿäöãÚäú­Ăì­âöÅèóâëòâßòÚÙ°ÂòÚāÕãÂóäÿËøćîâāãÈÿÚøĈîìó Åèóâäú­ ÅèóâÅõÕ ØòÂêñĀæñ
ÜäñëÛÂóäÔ°ØöćÿÂöćãèÃ­îÈÉóÂéóëÖä°Ö¬óÈ ą ÃîÈäóãèõËóÿÕöãèÂòÚìäøîäóãèõËóÖ¬óÈ ą âóëòâßòÚÙ°Ăì­
ÿÜĆÚÿäøćîÈÿÕöãèÂòÚ Āæñëóâóä×ÚČóÅèóâäú­ĀæñØòÂêñØöćăÕ­ăÜĂË­ÜäñāãËÚ°ĂÚËöèõÖÜäñÉČóèòÚăÕ­ āÕã 
āàÂóä°Öö (Fogaty, 1991, pp. 61-65) ăÕ­ÉČóĀÚÂäúÜĀÛÛÂóäÛúäÔóÂóäÿÜĆÚ 10 äúÜĀÛÛ āÕãäúÜĀÛÛ
ÿËøćîâāãÈÿÜĆÚë¬èÚìÚ÷ćÈÃîÈäúÜĀÛÛÂóäÛúäÔóÂóä āÕãäúÜĀÛÛÿËøćîâāãÈ ìâóã×÷È ÂóäÛúäÔóÂóä
áóãĂÚèõËóÃîÈÖÚÿîÈ āÕãÂóäÿËøćîâāãÈÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìó ÿËøćîâāãÈÉóÂÿÚøĈîìóìÚ÷ćÈăÜãòÈ
ÿÚøĈîìó×òÕăÜ āÕãâöÖòèÿËøćîâ Åøî ìòèÃ­î ØòÂêñ ÿÉÖÅÖõ ÅèóâÅõÕäèÛãîÕ ìäøîë×óÚÂóäÔ°ØöćÿÂöćãèÂòÛ
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ÿÚøĈîìó āÕãĂÚÂóäÿËøćîâāãÈëõćÈëČóÅòÎ Åøî Ö­îÈëîÚĂì­ÚòÂÿäöãÚÿìĆÚÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóØöć
ëòâßòÚÙ°ÂòÚËòÕÿÉÚ ăâ¬ĂË¬ëäùÜāÕãØòÚØöè¬óÚòÂÿäöãÚÿÃ­óĂÉÂóäÿËøćîâāãÈ  

ÿâøćîßõÉóäÔóÉóÂÅèóâìâóãÃîÈÂóäÛúäÔóÂóäĀæñäúÜĀÛÛÂóäÿËøćîâāãÈ ßîÉñëäùÜ           
ăÕ­è¬ó ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìó ìâóã×÷È ÂóäÉòÕÂóäÿäöãÚäú­āÕãÚČóÅèóâäú­ØóÈ
ÅÔõÖéóëÖä°ìæóã ą ÿäøćîÈ āÕãâöÖòèÿËøćîâ Åøî ìòèÃ­î ØòÂêñ ÿÉÖÅÖõ ÅèóâÅõÕäèÛãîÕ ìäøî
ë×óÚÂóäÔ°ØöćÿÂöćãèÂòÛÿÚøĈîìóØöćâöÅèóâëòâßòÚÙ°ÂòÚâóëîÚäèâÂòÚ āÕãÂóäÚČóÿÚøĈîìó Åèóâäú­
ÅèóâÅõÕ ØòÂêñĀæñÜäñëÛÂóäÔ°ØöćÿÂöćãèÃ­îÈÂòÚâóÿËøćîâāãÈĂì­ÿÜĆÚÿäøćîÈÿÕöãèÂòÚ 
3. ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

ĂÚÂóäÉòÕÂóäÿäöãÚÂóäëîÚ Ýú­ëîÚëóâóä×ÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚăÕ­ìæóÂìæóã
èõÙöĀæñëóâóä×ÿæøîÂĂË­ăÕ­ÖóâÅèóâÿìâóñëâÂòÛÝú­ÿäöãÚ āÕãÃ÷ĈÚîãú¬ÂòÛë×óÚÂóäÔ°ĀæñëõćÈĀèÕæ­îâ 
Ì÷ćÈÂóäëîÚĀÛÛÛääãóãîã¬óÈÿÕöãèăâ¬ÿßöãÈßî ÅäúÝú­ëîÚÖ­îÈĂË­èõÙöëîÚ ÿØÅÚõÅÂóäëîÚ 
ØöćìæóÂìæóãÿÃ­óâóĂË­ÛúäÔóÂóäĂÚÂóäÉòÕÂóäÿäöãÚÂóäëîÚ Ì÷ćÈÂóäĂË­ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÿÜĆÚ 
èõÙöìÚ÷ćÈØöćĂË­ÜäñÂîÛÂóäÿäöãÚÂóäëîÚĂÚÜòÉÉùÛòÚ 
3.1 ÅèóâìâóãÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
âöÝú­Ăì­ÅèóâìâóãÿÂöćãèÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈăè­ÕòÈÚöĈ 
âñæõèääÔ éäöËòãÜòÎÎó (2550, Ú. 8) Âæ¬óèè¬óë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ìâóã×÷È 

ë×óÚÂóäÔ°Øöćëóâóä×ßÛĂÚËöèõÖÉäõÈìäøîËöèõÖÜäñÉČóèòÚ 
ëùæòÂÃÔó Åù­âØäòßã° (2555, Ú. 20) Âæ¬óèè¬óë×óÚÂóäÔ°ÉäõÈ ìâóã×÷È ë×óÚÂóäÔ°

ĂÚËöèõÖÉäõÈÿÜĆÚëõćÈØöćÝú­ÿäöãÚÅù­ÚÿÅãĀæñëòâßòÚÙ°ĂÂæ­ËõÕ 
àóÖöÿâ®óñ ëÚõāÌ (2556, Ú. 13) Âæ¬óèè¬óë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ìâóã×÷È 

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÿÜĆÚëõćÈØöćîãú¬äîÛ ą ÖòèÚòÂÿäöãÚ ÿßøćîÚČóăÜĀÂ­ÜòÎìóìäøîÚČóăÜĂË­ăÕ­ÉäõÈ Āæñ
ãòÈË¬èãĂì­ÚòÂÿäöãÚÿìĆÚÜäñāãËÚ°ĀæñÅùÔÅ¬óØóÈÅÔõÖéóëÖä° 

ÉóÂÅèóâìâóãÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÃ­óÈÖ­Ú ëäùÜăÕ­è¬ó ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ìâóã×÷È ë×óÚÂóäÔ°ØöćÿÂõÕÃ÷ĈÚĂÚËöèõÖÜäñÉČóèòÚ ÿÜĆÚëõćÈØöćîãú¬äîÛ ą ÖòèÚòÂÿäöãÚ Ì÷ćÈÚòÂÿäöãÚëóâóä×
ÚČóÅèóâäú­ØóÈÅÔõÖëóëÖä°âóË¬èã îÙõÛóã ĀÂ­ÜòÎìóĀæñÖòÕëõÚĂÉÿÂöćãèÂòÛë×óÚÂóäÔ°ÚòĈÚ ą  ăÕ­ 

3.2 ÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ÿÛĆÎÉó āëÖäāãâ (2542, Ú. 29-30) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ

ÿÚøćîÈÉóÂāæÂÃîÈÅÔõÖéóëÖä°ĀæñāæÂÃîÈËöèõÖÉäõÈÿÜĆÚëõćÈÿÕöãèÂòÚ ÚòćÚÅøî ÂóäĀÂ­ÜòÎìóĂÚÂóä
ÿäöãÚÂóäëîÚèõËóÅÔõÖéóëÖä°ÚòĈÚ āÉØã°ÜòÎìóØöćÂČóìÚÕĂì­ÉñÿÂöćãèÃ­îÈÂòÛë×óÚÂóäÔ°ØöćÝú­ÿäöãÚßÛ
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ĂÚËöèõÖÉäõÈ ÚòÂÿäöãÚÉñÖ­îÈÿäöãÚäú­ëõćÈØöćÿÜĆÚÚóâÙääâĀæ­èĀëÕÈîîÂâóĂÚæòÂêÔñäúÜÙääâ  
ĂÚØČóÚîÈÿÕöãèÂòÚÂóäĀÂ­ÜòÎìóĂÚËöèõÖÉäõÈÂĆã¬îâÖ­îÈĂË­Åèóâäú­ĂÚèõËóÅÔõÖéóëÖä°Õ­èãÌ÷ćÈ 
îóÉÂæ¬óèăÕ­è¬óÝú­ĀÂ­ÜòÎìóÉñĀÂ­ÜòÎìóĂÕ ą ăÕ­ã¬îâÖ­îÈâöāæÂÃîÈÅÔõÖéóëÖä°Āæñë×óÚÂóäÔ°ĂÚ 
ËöèõÖÉäõÈ 

äòÑéóëÖä° ßäÅùÔèùÓõ (2553, Ú. 13) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ
ÖòĈÈĀÖ¬ÖøćÚÚîÚ ÿâøćîæøâÖóÃ÷ĈÚâóÂĆÖ­îÈÿÂöćãèÃ­îÈÿËøćîâāãÈÂòÛÅÔõÖéóëÖä° ÿË¬Ú ÖøćÚÃ÷ĈÚâóÂ¬îÚæùÂÉóÂ
ÿÖöãÈÚîÚîóÉÖ­îÈÕúÿèæó Ö­îÈÜäñâóÔÿèæóĂÚÂóäØČóÂõÉÂääâÖ¬óÈ ą ĂÚÂóäÃòÛä×Ö­îÈÿÂöćãèÃ­îÈÂòÛ
îòÖäóÿäĆèÃîÈä× Ö­îÈÿÂöćãèÃ­îÈÂòÛÿÈõÚØöćĂË­É¬óãĀæñÿÈõÚØîÚĂÚÂóäÌøĈîîóìóäìäøîëõÚÅ­ó ÂóäØČóÛòÎËö
ÅäòèÿäøîÚÿßøćîèóÈĀÝÚÂóäĂË­É¬óãĂÚĀÖ¬æñèòÚ ðæð ëõćÈÖ¬óÈ ą ÿìæ¬óÚöĈÿÜĆÚÿÅäøćîÈãøÚãòÚăÕ­è¬ó
ÅÔõÖéóëÖä°âöîãú¬äîÛÖòèÃîÈÿäóÿæñÿäóăÕ­ĂË­ÅÔõÖéóëÖä°ĂÚØùÂ ą èòÚāÕãăâ¬äú­Öòè 

ëÂæ ÖòĈÈÿÂ­óëÂùæ (2560, Ú. 45) ăÕ­Âæ¬óè×÷ÈÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ÿßäóñë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈë¬èÚĂìÎ¬âöæòÂêÔñÌòÛÌ­îÚ âöÂóäÝëâÝëóÚÂòÚÃîÈÿÚøĈîìóÖ¬óÈ ą 
âóÂÂè¬óØöćÉñĀãÂîîÂÿÜĆÚë¬èÚ ą Õ­èãÿìÖùÚöĈë×óÚÂóäÔ°ÜòÎìóØöćÉñÚČóâóĂË­ĂÚÂóäÉòÕÂõÉÂääâÂóä
ÿäöãÚÂóäëîÚÉ÷ÈÅèäâöæòÂêÔñĀÛÛîÈÅ°äèâ âöÂóäÛúäÔóÂóäÃîÈÿÚøĈîìóĀæñâöÅèóâÌòÛÌ­îÚÖäÈ
ÖóâÅèóâÿÜĆÚÉäõÈâóÂÂè¬óÿÜĆÚÂóäĀÖ¬ÈÃ÷ĈÚ ÂóäÞ÷ÂĂì­ÚòÂÿäöãÚăÕ­ÿÝËõÎÂòÛÜòÎìóØöćëîÕÅæ­îÈÂòÛ
ËöèõÖÉäõÈã¬îâØČóĂì­ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈèõËóÅÔõÖéóëÖä° ÿìĆÚè¬óÅÔõÖéóëÖä°ëòâßòÚÙ° āÕãÖäÈÂòÛ
ËöèõÖÜäñÉČóèòÚĀæñëóâóä×ÚČóăÜĂË­ĂÚËöèõÖÜäñÉČóèòÚ ÂóäĂì­āîÂóëÚòÂÿäöãÚăÕ­ĀÂ­ÜòÎìóĀÛÛÚöĈÉñ
ØČóĂì­ÚòÂÿäöãÚëóâóä×ĀÂ­ÜòÎìóØöćÌòÛÌ­îÚĂÚËöèõÖÉäõÈăÕ­ĀæñÿìĆÚè¬óÂóäÿäöãÚäú­Ö¬îăÜîöÂÿÜĆÚëõćÈØöćâö
ÅèóâëČóÅòÎãõćÈ  

ÉóÂÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ßîÉñëäùÜăÕ­è¬ó ØČóĂì­ÚòÂÿäöãÚäú­è¬ó
ÅÔõÖéóëÖä°ÿÜĆÚëõćÈØöćîãú¬äîÛÖòèĀæñÿÂöćãèÃ­îÈÂòÛËöèõÖÜäñÉČóèòÚāÕãĂË­ÅÔõÖéóëÖä°ĂÚÂóä 
ĀÂ­ÜòÎìóĂÚËöèõÖÉäõÈ 

3.3 ÂóäÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ÂóäÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÿÜĆÚæòÂêÔñÿÉÖÅÖõÖ¬îèõËó

ÅÔõÖéóëÖä°ĂÚÕ­óÚÛèÂÌ÷ćÈë¬ÈÝæâóÉóÂëõćÈÖ¬óÈ ą ØöćÿÂõÕÃ÷ĈÚĂÚËòĈÚÿäöãÚ ÕòÈØöć ïóä°Ø (Hart, 1993, p. 
35) Âæ¬óèè¬ó ÿÉÖÅÖõĀæñĀäÈÉúÈĂÉÃîÈÚòÂÿäöãÚâößøĈÚÑóÚâóÉóÂËòĈÚÿäöãÚĀæñÂóäëîÚ ÿË¬Ú æòÂêÔñ
ÃîÈÈóÚØöćÂČóìÚÕĂì­ÚòÂÿäöãÚØČó ÿÚøĈîìóÅÔõÖéóëÖä° ÛääãóÂóéĂÚËòĈÚÿäöãÚ èõÙöĂË­ëøćîÿßøćîË¬èãĂÚ 
ÂóäëîÚ Âæ¬óè×÷ÈæòÂêÔñëČóÅòÎØöćÉñ×øîè¬óÚòÂÿäöãÚâöÿÉÖÅÖõÕ­óÚÛèÂÖ¬îÅÔõÖéóëÖä° ÕòÈÚöĈ 
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1. ÚòÂÿäöãÚâöÅèóââòćÚĂÉĂÚÂóäÿäöãÚÅÔõÖéóëÖä° âöÅèóâëÚùÂëÚóÚĂÚÃÔñØöćÿäöãÚ 
ëóâóä×ÿäöãÚÅÔõÖéóëÖä°ăÕ­Õö ëóâóä×ÿäöãÚäú­ÿÚøĈîìóÅÔõÖéóëÖä°Ăìâ¬ ą ăÕ­Õö 

2. ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä° ÚòÂÿäöãÚÿìĆÚè¬óÅÔõÖéóëÖä°âöÜäñāãËÚ°ĂÚÂóä
ĂË­ËöèõÖĀæñâöÜäñāãËÚ°ëČóìäòÛÈóÚĂÚîÚóÅÖ 

3. ÚòÂÿäöãÚâöÅèóâßãóãóâĂÚÂóäÿäöãÚÅÔõÖéóëÖä°  ăâ¬è¬óÉñÿÜĆÚÂóäĀÂ­āÉØã°ÜòÎìó
ØöćÌòÛÌ­îÚ 

4. ÚòÂÿäöãÚâöĀäÈÉúÈĂÉØöćÉñÿäöãÚäú­āÕãâöÅèóâßãóãóâØöćÉñÿäöãÚäú­âóÂÂè¬óĂÚäóãèõËóîøćÚ ą  
ëáóÅäúÅÔõÖéóëÖä°ÃîÈëìäòÑîÿâäõÂó (National Council of Teacher of Mathematics, 

1983, p. 30) Âæ¬óè×÷È ÉùÕâù¬ÈìâóãØòćèăÜëČóìäòÛÚòÂÿäöãÚĂÚë¬èÚØöćÿÂöćãèÂòÛÿÉÖÅÖõÕ­óÚÛèÂÃîÈ
ÅÔõÖéóëÖä°ăè­ 2 ÜäñÂóä Åøî ÚòÂÿäöãÚÖ­îÈÿäöãÚäú­ØöćÉñĂì­ÅùÔÅ¬óÃîÈÅÔõÖéóëÖä° ĀæñÜäñÂóäØöć 2 Åøî 
ÚòÂÿäöãÚÖ­îÈâöÅèóââòćÚĂÉĂÚÂóäÿäöãÚÅÔõÖéóëÖä° ÚîÂÉóÂÚöĈ ëáóÅäúÅÔõÖéóëÖä°ÃîÈëìäòÑîÿâäõÂó 
ãòÈĂì­äóãæñÿîöãÕÿÂöćãèÂòÛÅèóâÅõÕÿìĆÚĂÚÕ­óÚÛèÂÃîÈÚòÂÿäöãÚØöćÿäöãÚÅÔõÖéóëÖä°è¬ó âöæòÂêÔñ 
ÕòÈÚöĈ âöÅèóââòćÚĂÉĂÚÂóäĂË­ÿÚøĈîìóÅÔõÖéóëÖä°  âöÅèóâãøÕìãù¬ÚĂÚÂóäëČóäèÉĀÚèÅõÕÿÂöćãèÂòÛ
ÅÔõÖéóëÖä° âöÅèóâëÚùÂëÚóÚĂÚÃÔñØöćÿäöãÚÅÔõÖéóëÖä° âöÅèóâëÚĂÉ âöÅèóâßãóãóâ Āæñ
Ö­îÈÂóäØöćÉñÜäñÕõêÑ°ÅõÕÅ­ÚØóÈÕ­óÚÅÔõÖéóëÖä° ËîÛØöćÉñĀëÕÈîîÂ×÷ÈĀÚèÅõÕ Āæñ
Åèóâëóâóä×ÃîÈÖÚÿîÈØóÈÕ­óÚÅÔõÖéóëÖä°  ÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°ÿßøćîÚČóăÜĂË­ĀæñâöÅèóâ
ÌóÛÌ÷ĈÈ×÷ÈÅùÔÅ¬óĀæñÛØÛóØÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈĀæñĂÚëòÈÅâ 

èõâæ îãú¬ßõßòÓÚ° (2551, Ú. 2) Âæ¬óèè¬ó ÂóäÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚ
ËöèõÖÉäõÈâöÅèóâÿËøćîâāãÈÂòÛëõćÈØöćăÕ­ßÛÿìĆÚ ìäøîâöîãú¬ĂÚËöèõÖÜäñÉČóèòÚ ÿÜĆÚÂóäÿäöãÚäú­îã¬óÈâö
Åèóâìâóã Ýú­ÿäöãÚëóâóä×ÿäöãÚäú­îã¬óÈÿÃ­óĂÉ×¬îÈĀØ­ÉóÂÖòèîã¬óÈØöćëòâÝòëăÕ­ÉäõÈ ØČóĂì­äú­ë÷Âè¬óèõËó
ÅÔõÖéóëÖä°âöÜäñāãËÚ° âöÅùÔÅ¬ó ëóâóä×ÚČóăÜĂË­ăÕ­ĂÚËöèõÖÉäõÈ 

ÚáóäòÖÚ° Āä¬ÚóÅ (2560, Ú. 11) Âæ¬óè×÷È ÂóäÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°
ĂÚËöèõÖÉäõÈè¬óâöÛØÛóØëČóÅòÎãõćÈÖ¬îÂóäßòÓÚóÅèóâÅõÕâÚùêã° ØČóĂì­âÚùêã°âöÅèóâÅõÕëä­óÈëääÅ°
ÅõÕîã¬óÈâöÿìÖùÝæ ÿÜĆÚäñÛÛ âöĀÛÛĀÝÚ ëóâóä×èõÿÅäóñì°ÜòÎìóìäøîë×óÚÂóäÔ°ăÕ­îã¬óÈ×öć×­èÚ
äîÛÅîÛ Ë¬èãĂì­ÅóÕÂóäÔ°èóÈĀÝÚ ÖòÕëõÚĂÉ ĀÂ­ÜòÎìó ĀæñÚČóăÜĂË­ĂÚËöèõÖÜäñÉČóèòÚăÕ­îã¬óÈ
×úÂÖ­îÈÿìâóñëâ ÚîÂÉóÂÚöĈÅÔõÖéóëÖä°ãòÈÿÜĆÚÿÅäøćîÈâøîĂÚÂóäé÷ÂêóØóÈÕ­óÚèõØãóéóëÖä°
ÿØÅāÚāæãöĀæñéóëÖä°îøćÚ ą ÅÔõÖéóëÖä°É÷ÈâöÜäñāãËÚ°Ö¬îÂóäÕČóÿÚõÚËöèõÖ Ë¬èãßòÓÚóÅùÔáóßËöèõÖ
Ăì­ÕöÃ÷ĈÚ Āæñëóâóä×îãú¬ä¬âÂòÛÝú­îøćÚăÕ­îã¬óÈâöÅèóâëùÃ 
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ßîÉñëäùÜăÕ­è¬ó ÂóäÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÿÜĆÚÿÉÖÅÖõĂÚ
Õ­óÚÛèÂÃîÈÚòÂÿäöãÚ āÕãØöćÚòÂÿäöãÚâöÅèóââòćÚĂÉĂÚÂóäÿäöãÚĀæñÂóäĂË­ÿÚøĈîìóÅÔõÖéóëÖä° 
ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°ĂÚÂóäÚČóăÜĂË­ĀæñÂóäØČóÈóÚĂÚîÚóÅÖ âöÅèóâÌóÛÌ÷ĈÈ×÷È
ÅùÔÅ¬óÃîÈÛØÛóØÃîÈÅÔõÖéóëÖä°Ö¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÚòÂÿäöãÚâöÅèóâßãóãóâĂÚÂóä
ÿäöãÚÅÔõÖéóëÖä° ăâ¬è¬óÉñÿÜĆÚÂóäĀÂ­āÉØã°ÜòÎìóØöćÌòÛÌ­îÚ âöÅèóâëÚĂÉ âöÅèóâßãóãóâ Āæñ
Ö­îÈÂóäØöćÉñÜäñÕõêÑ°ÅõÕÅ­ÚØóÈÕ­óÚÅÔõÖéóëÖä° âöÅèóâãøÕìãù¬ÚĂÚÂóäëČóäèÉĀÚèÅõÕÿÂöćãèÂòÛ
ÅÔõÖéóëÖä°ĀæñâöÅèóâëÚùÂëÚóÚĂÚÃÔñØöćÿäöãÚÅÔõÖéóëÖä° 

  
4. ÂóäÜäñÿâõÚÝæ 

ĂÚÂóäÿÃöãÚäóãÈóÚÂóäèõÉòãÉČóÿÜĆÚØöćÉñÖ­îÈÿäöãÚäú­ÿÂöćãèÂòÛèõÙöÂóäÜäñÿâõÚÝæāÕãâö 
ÂóäÜäñÿâõÚÝæÕòÈÚöĈ 

4.1 ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅ 
ßîßĀïâ (Popham, 1997) ăÕ­Ăì­Åèóâìâóãè¬óÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅ 

ìâóã×÷È ÂóäĀÚñÚČóÂóäĂì­ÅñĀÚÚÿßøćîĂË­ÜäñÿâõÚÅùÔáóßÃîÈÂóäÖîÛëÚîÈÃîÈÝú­ÿäöãÚ āÕã
ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅÉñâöæòÂêÔñÿÊßóñØöćëČóÅòÎÅøîÿÂÔÒ° ÂóäÚõãóâÅùÔáóß ãùØÙèõÙö
ÂóäĂì­ÅñĀÚÚ Ì÷ćÈîóÉÿÜĆÚèõÙöÂóäĂì­ÅñĀÚÚĀÛÛáóßäèâìäøîĀÛÛĀãÂîÈÅ°ÜäñÂîÛîã¬óÈĂÕ 
îã¬óÈìÚ÷ćÈ ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅ âòÂĂË­ĂÚÂóäÖòÕëõÚÅČóÖîÛÃîÈÝú­ÿäöãÚĂÚĀÛÛØÕëîÛ 
ìäøîËõĈÚÈóÚØöćâöÂóäÿÃöãÚÖîÛÛääãóã îÙõÛóã ìäøîĂË­ĂÚÂóäØÕëîÛÂóäÜÐõÛòÖõÿßøćîßõÉóäÔóè¬ó
Ýú­ÿäöãÚâöØòÂêñîãú¬ĂÚäñÕòÛĂÕ āÕã×­óÝú­ÿäöãÚØČóÂóäØÕæîÈáóÅÜÐõÛòÖõăÕ­Õö ĀëÕÈè¬óÝú­ÿäöãÚ 
âöÅèóâäîÛäú­ĀæñâöØòÂêñĂÚÂóäÚČóăÜÜÐõÛòÖõăÕ­Õö 

ÚîÂÉóÂÚöĈ ßîßĀïâ ăÕ­Ăì­Ã­îëòÈÿÂÖĀæñÅČóĀÚñÚČóĂÚÂóäßòÓÚóÿÂÔÒ°ÂóäĂì­ÅñĀÚÚ
ĀÛÛäúÛäõÅ ÕòÈÚöĈ 

1. ÿÂÔÒ°Ö¬óÈ ą ÅèäÿÜĆÚëõćÈØöćÿÂöćãèÃ­îÈÂòÛÂóäëîÚÌ÷ćÈ×øîÿÜĆÚîÈÅ°ÜäñÂîÛØöćÖäÈ
ÜäñÿÕĆÚØöćëùÕÃîÈÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅ 

2. ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅÅèäâöÉČóÚèÚÿÂÔÒ°ÜäñâóÔ 3-5 ÿÂÔÒ° ĀæñÖ­îÈ
ÿÜĆÚÿÂÔÒ°ØöćâöÉùÕìâóãĀÚ¬ÚîÚ 

3. ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅăâ¬ÅèäâöÅèóâãóèâóÂÿÂõÚăÜ 
4. ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅĀÖ¬æñÿÂÔÒ°Ö­îÈëóâóä×ĀØÚÅùÔëâÛòÖõØöćëČóÅòÎ

ÃîÈØòÂêñØöćÉñÜäñÿâõÚ 
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5. Ýú­ÜäñÿâõÚÖ­îÈÖäñìÚòÂè¬óÝæØöćÜäñÿâõÚÿÜĆÚÿßöãÈÖòèĀØÚÃîÈØòÂêñ ăâ¬ĂË¬ÖòèØòÂêñ 
ÕòÈÚòĈÚÂóäëîÚÉ÷ÈÖ­îÈâù¬ÈăÜØöćØòÂêñăâ¬ĂË¬ëîÚÿßøćîâù¬ÈăÜëú¬ÂóäØÕëîÛìäøîÂóäÜäñÿâõÚ 

Âú®ÕäõË (Goodrich, 1997, pp. 14-17) Âæ¬óèè¬ó äúÛäõÅ (Rubric) ÿÜĆÚÿÅäøćîÈâøîÂóäĂì­
ÅñĀÚÚÌ÷ćÈÉñĀëÕÈÿÂÔÒ°ëČóìäòÛËõĈÚÈóÚÉñÿÜĆÚÂóäÿËøćîâÖ¬îÂòÚ ĂÚÂóäĀÛ¬ÈæČóÕòÛÃîÈÅùÔæòÂêÔñ
ĀÖ¬æñÿÂÔÒ°ÉóÂÕöâóÂÉÚ×÷ÈÖ­îÈÜäòÛÜäùÈĀÂ­ăÃ Āæñ Âú®ÕäõË ãòÈăÕ­Âæ¬óè×÷ÈÜäñāãËÚ°ÃîÈäúÛäõÅ  
ăè­ÕòÈÚöĈ 

1. äúÛäõÅëóâóä×ÉñßòÓÚóÂóäÜÐõÛòÖõÈóÚÃîÈÚòÂÿäöãÚÅæ­óãÂòÛÿÜĆÚÂóäÂČóÂòÛÖõÕÖóâ 
āÕãØČóĂì­ÅèóâÅóÕìâóãÃîÈÅäúâöÅèóâËòÕÿÉÚ ĀæñÿÜĆÚÂóäĀëÕÈè¬óÚòÂÿäöãÚÉñßÛÂòÛëõćÈØöć
ÅóÕìâóãăÕ­îã¬óÈăä ÝæØöćăÕ­ÉñÿÜĆÚÂóäÛîÂÂóäÜäòÛÜäùÈĀÂ­ăÃĂÚÅùÔæòÂêÔñÃîÈÈóÚÚòÂÿäöãÚĀæñ
ĂÚÂóäÿäöãÚäú­ 

2. äúÛäõÅëóâóä×Ë¬èãÖòÕëõÚÿÂöćãèÂòÛÅùÔæòÂêÔñÈóÚÃîÈÚòÂÿäöãÚÕ­èãÖÚÿîÈ ĀæñÈóÚ
îøćÚ ą ÿâøćîäúÛäõÅÚČóâóĂË­ÜäñÿâõÚÖÚÿîÈĀæñÂæù¬âÉñØČóĂì­ÿßõćâÅèóâëóâóä×ĂÚÂóäĀÂ­ÜòÎìóÚòĈÚ 

3. äúÛäõÅÉñË¬èãæÕÿèæóÃîÈÅäúØöćĂË­ĂÚÂóäÜäñÿâõÚÈóÚÃîÈÚòÂÿäöãÚăÕ­ 
4. äúÛäõÅĂË­È¬óãĀæñâöÂóäîÙõÛóãØöćËòÕÿÉÚ 

āäÚõë (Ronis, 2000, p. 48) Âæ¬óèè¬ó äúÛäõÅÿÜĆÚĀÚèØóÈÂóäĂì­ÅñĀÚÚÝæÈóÚ ìäøî 
ÂóäÜÐõÛòÖõÃîÈÚòÂÿäöãÚ äúÛäõÅÉñÿÜĆÚÖòèĀØÚÅùÔæòÂêÔñØöćëòÈÿÂÖăÕ­ÉóÂÝæÈóÚ ÂäñÛèÚÂóä ìäøî
ÂóäÜÐõÛòÖõ äúÛäõÅÉñË¬èãĂì­äñÛÛÂóäĂì­ÅñĀÚÚâöÅèóâÈ¬óãĂÚÂóäÿäöãÚäú­ĀæñÚČóăÜĂË­ĀæñÜäòÛÜäùÈ
ÝæÈóÚÂóäÜÐõÛòÖõ ĀæñāäÚõë ăÕ­Âæ¬óèè¬ó äúÛäõÅÉñÿÜĆÚë¬èÚëČóÅòÎØöćÉñË¬èãĂì­ÅäúÖîÛÅČó×óâÖ¬îăÜÚöĈ 

1. ÿÜ­óìâóãÂóäÜÐõÛòÖõÃîÈÚòÂÿäöãÚÅøîîñăä 
2. îñăäÿÜĆÚëõćÈØöćÚòÂÿäöãÚÖ­îÈäú­îã¬óÈĀØ­ÉäõÈ āÕãÃ÷ĈÚîãú¬ÂòÛÿÂÔÒ°âóÖäÑóÚ 
3. îñăäÉñÿÜĆÚìæòÂÑóÚÜäñÂîÛÅèóâÿÃ­óĂÉÃîÈÚòÂÿäöãÚ 
4. ÝæÈóÚÉñÖ­îÈâöæòÂêÔñîã¬óÈăä 
5. îñăäÿÜĆÚëõćÈØöćÝõÕßæóÕĀëÕÈ×÷ÈÅñĀÚÚØöćÚ­îãæÈ 

ÉóÂØöćÂæ¬óèâóÿÂöćãèÂòÛÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅ ßîÉñëäùÜăÕ­è¬ó ÿÜĆÚÿÂÔÒ° 
ÂóäÜäñÿâõÚÝæÈóÚÃîÈÚòÂÿäöãÚè¬óÝú­ÿäöãÚâöØòÂêñîãú¬ĂÚäñÕòÛĂÕ āÕãÉñßõÉóäÔóÉóÂÂóäÜÐõÛòÖõ
ìäøîÂäñÛèÚÂóäØČóÈóÚĀæñÝæÈóÚÃîÈÚòÂÿäöãÚÚòĈÚ ą è¬óÉñÖ­îÈßõÉóäÔóÿäøćîÈĂÕ ÜäñÿÕĆÚĂÕ 
ëČóìäòÛÝæÈóÚÉñßõÉóäÔóÿÂöćãèÂòÛÅèóâ×úÂÖ­îÈÃîÈÿÚøĈîìó æòÂêÔñÃîÈÝæÈóÚ āÕãĀëÕÈÿÂÔÒ°
ëČóìäòÛÝæÈóÚÉñÿÜĆÚÂóäÿËøćîâÖ¬îÂòÚ ĂÚÂóäĀÛ¬ÈäñÕòÛÃîÈÅùÔæòÂêÔñĀÖ¬æñÿÂÔÒ°ÉóÂÕöâóÂ
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ÉÚ×÷ÈÖ­îÈÜäòÛÜäùÈĀÂ­ăÃ Ì÷ćÈÉñâöÅČóîÙõÛóãæòÂêÔñÃîÈĀÖ¬æñÕ­óÚĀÖ¬æñäñÕòÛîãú¬Õ­èãÿßøćîĂì­
ÜäñÿâõÚăÕ­îã¬óÈËòÕÿÉÚĀæñãùÖõÙääâ 

4.2 ÂóäÜäñÿâõÚÖóâëáóßÉäõÈ 
ë×óÛòÚë¬ÈÿëäõâÂóäëîÚèõØãóéóëÖä°ĀæñÿØÅāÚāæãö (2555, Ú. 96) Âæ¬óèè¬ó  

ÂóäÜäñÿâõÚÖóâëáóßÉäõÈÿÜĆÚÂóäÜäñÿâõÚÉóÂÝæÈóÚìäøîÝæÂóäÜÐõÛòÖõÈóÚÃîÈÝú­ÿäöãÚÖóâ
ìæòÂÑóÚä¬îÈäîãìäøîÝæØöćÿÂõÕÉóÂÂóäÿäöãÚäú­Õ­èãèõÙöÂóäØöćìæóÂìæóãØöćÝú­ÿäöãÚæÈâøîÜÐõÛòÖõÉäõÈ ÿË¬Ú 
ÂóäØÕæîÈ ÂóäÛòÚØ÷Â ĀæñÂóääèÛäèâÃ­îâúæ ÿßøćîĂì­ăÕ­Ã­îâúæØöćĀëÕÈ×÷Èëâää×áóßØöćĀØ­ÉäõÈìäøî
ĂÂæ­ÿÅöãÈÂòÛÅèóâÿÜĆÚÉäõÈÃîÈÝú­ÿäöãÚ 

ÿÅäøćîÈâøîÂóäèòÕĀæñÂóäÜäñÿâõÚÝæÖóâëáóßÉäõÈ ëČóÚòÂÈóÚÅÔñÂääâÂóäÂóä
Üäñ×âé÷ÂêóĀì¬ÈËóÖõÂäñØäèÈé÷ÂêóÙõÂóä (2542, Ú. 184-193) è¬óÂóäÜäñÿâõÚÖóâëáóßÉäõÈ
ÿÜĆÚÂóäÂäñØČóÂóäĀëÕÈîîÂìæóã ą Õ­óÚ ÃîÈÚòÂÿäöãÚÖóâëáóßÅèóâÿÜĆÚÉäõÈØòĈÈĂÚĀæñÚîÂ
ì­îÈÿäöãÚ âöèõÙöÂóäÜäñÿâõÚāÕãëòÈÿÃÜÕòÈÚöĈ 

1. ÂóäëòÈÿÂÖ ÿÜĆÚèõÙöÂóäØöćÕöâóÂèõÙöìÚ÷ćÈĂÚÂóäÿÂĆÛÃ­îâúæßåÖõÂääâÕ­óÚÂóäĂË­
ÅèóâÅõÕ ÂóäÜÐõÛòÖõÈóÚ ĀæñāÕãÿÊßóñÕ­óÚîóäâÔ° Åèóâäú­ë÷Â ĀæñæòÂêÔñÚõëòãëóâóä×ØČóăÕ­
ØùÂÿèæó ØùÂë×óÚØöćØòĈÈĂÚì­îÈÿäöãÚ ÚîÂì­îÈÿäöãÚ ìäøîĂÚë×óÚÂóäÔ°îøćÚÚîÂāäÈÿäöãÚ èõÙöÂóä
ëòÈÿÂÖØČóăÕ­āÕãÖòĈÈĂÉĀæñăâ¬ÖòĈÈĂÉ ÂóäëòÈÿÂÖāÕãÖòĈÈĂÉìäøîâöāÅäÈÂóäëä­óÈìâóã×÷ÈÅäúÂČóìÚÕ
ßåÖõÂääâØöćÖ­îÈëòÈÿÂÖ Ë¬èÈÿèæóëòÈÿÂÖĀæñèõÙöÂóäëòÈÿÂÖ (ÿË¬Ú ëòÈÿÂÖÅÚæñ 3-5 ÚóØöÿèöãÚăÜ 
ÿäøćîã ą) îöÂèõÙöìÚ÷ćÈ Åøî ÂóäëòÈÿÂÖĀÛÛăâ¬ÖòĈÈĂÉ ìäøîăâ¬âöāÅäÈëä­óÈ Ì÷ćÈìâóã×÷Èăâ¬âöÂóäÂČóìÚÕ
äóãÂóäëòÈÿÂÖăè­æ¬èÈìÚ­ó ÅäúîóÉâöÂäñÕóêĀÝ¬ÚÿæĆÂ ą ÖõÕÖòèăè­ÖæîÕÿèæóÿßøćîÛòÚØ÷ÂÿâøćîßÛ
ßåÖõÂääâÂóäĀëÕÈîîÂØöćâöÅèóâìâóã ìäøîëñÕùÕÅèóâëÚĂÉÃîÈÅäúÂóäÛòÚØ÷ÂîóÉØČóăÕ­āÕãã¬î 
Āæ­èÃãóãÅèóâëâÛúäÔ°áóãìæòÈèõÙöÂóäëòÈÿÂÖØöćÕöÅèäĂË­ØòĈÈëîÈèõÙö ÿßäóñÂóäëòÈÿÂÖāÕãÖòĈÈĂÉ îóÉ
ØČóĂì­æñÿæãâîÈÃ­óâßåÖõÂääâØöćÚ¬óëÚĂÉĀÖ¬ăâ¬âöĂÚäóãÂóäØöćÂČóìÚÕ ë¬èÚÂóäëòÈÿÂÖāÕãăâ¬ÖòĈÈĂÉ
îóÉØČó Ăì­ÅäúÃóÕÅèóâËòÕÿÉÚè¬óßåÖõÂääâĂÕ ÂóäĀëÕÈîîÂĂÕØöćÅèäĀÂ¬ÂóäëÚĂÉĀæñÛòÚØ÷Â  
Ã­îÿÖøîÚĂÉëČóìäòÛÂóäĂË­èõÙöëòÈÿÂÖ Åøî Ö­îÈëòÈÿÂÖìæóã ą ÅäòĈÈĂÚìæóã ą ë×óÚÂóäÔ° (ÂóäÿäöãÚ 
ÂóäØČóÈóÚÖóâæČóßòÈ ÂóäØČóÈóÚÂæù¬â Âóäÿæ¬Ú ÂóäÿÃ­óëòÈÅâÂòÛÿßøćîÚ ÂóäèóÈÖòè ðæð) ÿâøćîâöÿèæó
Ý¬óÚăÜäñãñìÚ÷ćÈ ą (2 - 3 ëòÜÕóì°) É÷ÈÚČóÃ­îâúæÿìæ¬óÚöĈâóÿßøćîßõÉóäÔóëòÂÅäòĈÈìÚ÷ćÈ 

ÿÅäøćîÈâøîîøćÚ ą ØöćĂË­ÜäñÂîÛÂóäëòÈÿÂÖ ăÕ­ĀÂ¬ ĀÛÛÖäèÉëîÛäóãÂóäĀÛÛâóÖäó
ë¬èÚÜäñâóÔÅ¬ó ĀÛÛÛòÚØ÷ÂäñÿÛöãÚëñëâ ÿÜĆÚÖ­Ú 
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2. ÂóäëòâáóêÔ° ÿÜĆÚîöÂèõÙöìÚ÷ćÈØöćĂË­ÿÂĆÛÃ­îâúæßåÖõÂääâÕ­óÚÖ¬óÈ ą ăÕ­Õö ÿË¬Ú 
ÅèóâÅõÕ (ëÖõÜòÎÎó) Åèóâäú­ë÷Â ÂäñÛèÚÂóäÃòĈÚÖîÚĂÚÂóäØČóÈóÚ èõÙöĀÂ­ÜòÎìó ðæð îóÉĂË­
ÜäñÂîÛÂóäëòÈÿÂÖÿßøćîĂì­ăÕ­Ã­îâúæØöćâòćÚĂÉâóÂãõćÈÃ÷ĈÚ 

ËòãèòÓÚ° ëùØÙõäòÖÚ° (2553, Ú. 216-225) Âæ¬óèè¬ó ÂóäÜäñÿâõÚÝæÖóâëáóßÉäõÈ 
âöÿÅäøćîÈâøîÜäñÿâõÚØöćìæóÂìæóã Ì÷ćÈÚČóÿëÚîÿÜĆÚÖòèîã¬óÈÿÅäøćîÈâøîĂÚÂóäÜäñÿâõÚ ÕòÈÚöĈ 

1. ÂóäëòÈÿÂÖ ÿÜĆÚèõÙöÂóäØöćÂäñØČóăÕ­ĂÚØùÂë×óÚÂóäÔ°ĀæñØùÂë×óÚØöć Ýú­ëîÚîóÉ
ÂČóìÚÕÿÅäøćîÈâøîĀæñÿÂÔÒ°ĂÚÂóäëòÈÿÂÖìäøîîóÉăâ¬âöÿÅäøćîÈâøîĂÚÂóäëòÈÿÂÖÂĆăÕ­ ØòĈÈÚöĈÃ÷ĈÚîãú¬ÂòÛ
ÜäñÿÕĆÚØöćÖ­îÈÂóäÜäñÿâõÚÝú­ÿäöãÚè¬óâöÅèóâÉČóÿÜĆÚÖ­îÈĂË­ÿÅäøćîÈâøîĂÚÂóäëòÈÿÂÖäñÕòÛÅèóâ 
ëóâóä×ìäøîßåÖõÂääâØöćĀëÕÈîîÂâóÂÚ­îãÿßöãÈĂÕ ĀæñèõÙöÂóäëòÈÿÂÖëóâóä×ĂË­ÜäñÿâõÚÝæ 
ÂóäÿäöãÚäú­ØòĈÈĂÚÕ­óÚÅèóâäú­ÅèóâÿÃ­óĂÉ Õ­óÚØòÂêñÂäñÛèÚÂóä Õ­óÚÅùÔÙääâÉäõãÙääâĀæñ
Å¬óÚõãâØöćß÷ÈÜäñëÈÅ°ÃîÈÝú­ÿäöãÚ ÿË¬Ú ëòÈÿÂÖĂÚë×óÚØöćØöćÚòÂÿäöãÚăÕ­æÈăÜé÷ÂêóëáóßĀìæ¬ÈÚČĈó 
ĂÚËùâËÚìäøîë×óÚÂóäÔ°ÉČóæîÈÖ¬óÈ ą 

2. ÂóäëòâáóêÔ° ÿÚøćîÈÉóÂßåÖõÂääâÛóÈîã¬óÈîóÉëòÈÿÂÖăÕ­ăâ¬ËòÕÿÉÚ ×úÂÖ­îÈ 
ÖäÈÖ¬îÅèóâÿÜĆÚÉäõÈ Ýú­ëîÚÉ÷ÈîóÉĂË­ÂóäëòâáóêÔ°Ë¬èãÿÂĆÛÃ­îâúæÿßõćâÿÖõâ ÂóäëòâáóêÔ°ÚöĈÿÜĆÚ
èõÙöÂóäÜäñÿâõÚāÕãÖòĈÈÅČó×óâîã¬óÈÈ¬óã ą ăâ¬ÌòÛÌ­îÚÿÂõÚăÜ ëóâóä×ëòâáóêÔ°Ýú­ÿäöãÚĀÖ¬æñÅÚăÕ­
ØòĈÈäúÜĀÛÛØöćÿÜĆÚØóÈÂóäìäøîăâ¬ÿÜĆÚØóÈÂóä ÚõãâĂË­ÜäñÿâõÚÝæÂóäÿäöãÚäú­Õ­óÚÅèóâäú­ ÅèóâÿÃ­óĂÉ
ĂÚäñÕòÛØöćëúÈÂè¬óÅèóâäú­ÅèóâÉČó ĀæñÕ­óÚÅèóâäú­ë÷ÂÚ÷ÂÅõÕØöćëñØ­îÚĂì­ÿìĆÚ×÷ÈÅèóâÿËøćî ØòéÚÅÖõ 
Å¬óÚõãâØöćÝú­ÿäöãÚã÷Õ×øîÖ¬îëõćÈĂÕëõćÈìÚ÷ćÈ äèâØòĈÈÂóäÿìĆÚÅùÔÅ¬óĂÚÿäøćîÈÖ¬óÈ ą ÿË¬Ú ÅäúĂì­ÚòÂÿäöãÚæÈăÜ
é÷ÂêóÂóäÿæøîÂÌøĈîëõÚÅ­óÃîÈÜäñËóËÚÿÜĆÚÂæù¬â ìæòÈÉóÂØöćé÷ÂêóĀæ­èÅäúÉ÷ÈëòâáóêÔ°ÚòÂÿäöãÚÿÜĆÚ
Âæù¬âØòĈÈĂÚÕ­óÚÅèóâäú­ ÅèóâÅõÕ ÿÉÖÅÖõÃîÈÝú­ÿäöãÚÖ¬îÂóäé÷ÂêóĀæñØòÂêñÂäñÛèÚÂóäĂÚ
Âóäé÷Âêó 

3. ĀÛÛëîÛ×óâ ÿÜĆÚÂóäèòÕÝæØöćĂË­ĀÛÛëîÛ×óâÿÜĆÚÿÅäøćîÈâøîëîÛ×óâÌ÷ćÈØČóĂì­
ÜäñìãòÕÿèæóĂÚÂóäÌòÂ×óâ āÕãÅČóÖîÛØöćăÕ­äòÛÅèäîãú¬ĂÚÃîÛÿÃÖÃîÈÿäøćîÈØöćÝú­ÿäöãÚé÷Âêó ÿË¬Ú  
ÂóäĂì­Ýú­ÿäöãÚæÈăÜé÷ÂêóäñÛÛÚõÿèéĂÚāäÈÿäöãÚ 

4. ÛòÚØ÷ÂÉóÂÝú­ÿÂöćãèÃ­îÈ ÿÜĆÚèõÙöÂóääèÛäèâÃ­îâúæÅèóâÅõÕÿìĆÚÿÂöćãèÂòÛÖòèÝú­ÿäöãÚØòĈÈ
ĂÚÕ­óÚÅèóâäú­ ÅèóâÅõÕ Åèóâëóâóä×ßõÿéê Åèóâ×ÚòÕ ÅèóâëÚĂÉĀæñÂóäĀëÕÈîîÂÃîÈ
ßåÖõÂääâæòÂêÔñÖ¬óÈ ą ØòĈÈØöćß÷ÈÜäñëÈÅ°Āæñăâ¬ß÷ÈÜäñëÈÅ° Ì÷ćÈÿÜĆÚÜäñāãËÚ°Ö¬îÂóäèóÈĀÝÚ 
ÂóäÿäöãÚäú­ ĀæñĀÚèØóÈßòÓÚóÝú­ÿäöãÚĂì­ÛääæùÖóâÉùÕâù¬ÈìâóãÃîÈìæòÂëúÖä ÿË¬Ú Ăì­ÚòÂÿäöãÚæÈăÜ
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é÷ÂêóèòÓÚÙääâăØãĂÚËùâËÚĀæ­èĂì­ÚòÂÿäöãÚìäøîÅäúëòÈÿÂÖßåÖõÂääâÂóäÿäöãÚÃîÈÚòÂÿäöãÚÂæù¬â
Ö¬óÈ ą è¬óĂË­ÂäñÛèÚÂóäĂÚÂóäé÷ÂêóăÕ­×úÂÖ­îÈìäøîăâ¬ 

5. ĀÛÛØÕëîÛèòÕÅèóâëóâóä×ØöćÿÜĆÚÉäõÈ (Authentic Test) ÿÜĆÚèõÙöÂóäëä­óÈÃ­îëîÛ
āÕãĂË­ÅČó×óâØöćÿÂöćãèÂòÛÂóäÚČóÅèóâäú­ăÜĂË­ĂÚë×óÚÂóäÔ°Ö¬óÈ ą ìäøîÂóäëä­óÈÅèóâäú­Ăìâ¬ÉóÂ
ÅèóâÿÃ­óĂÉĀæñÜäñëÛÂóäÔ°ÿÕõâ ìäøîÉóÂë×óÚÂóäÔ°ÉČóæîÈØöćÂČóìÚÕÃ÷ĈÚĂì­Åæ­óãÅæ÷ÈÂòÛ
ë×óÚÂóäÔ°ÉäõÈ ìäøîÿæöãÚĀÛÛëáóßÉäõÈ ÿÜĆÚÖ­Ú ÿË¬Ú ëä­óÈĀÛÛØÕëîÛèòÕØòÂêñÂäñÛèÚÂóäØóÈ
èõØãóéóëÖä° āÕãÂČóìÚÕë×óÚÂóäÔ°ØóÈèõØãóéóëÖä°Ăì­Ýú­ÿäöãÚăÕ­ÅõÕĀæñÖîÛÿßøćîèòÕØòÂêñ
ÂäñÛèÚÂóäØóÈèõØãóéóëÖä°ÃîÈÝú­ÿäöãÚÖóâë×óÚÂóäÔ°ØöćÂČóìÚÕĂì­ÚòĈÚ 

6. ÂóääóãÈóÚÖÚÿîÈ ÿÜĆÚèõÙöÂóäÜäñÿâõÚÕ­èãÂóäĂì­Ýú­ÿäöãÚÿÃöãÚÛääãóãÅèóâäú­ë÷Â 
ìäøîßúÕĀëÕÈÅèóâÅõÕÿìĆÚîîÂâóāÕãÖäÈ ÿßøćîÜäñÿâõÚÅèóâäú­ë÷ÂÚ÷ÂÅõÕ ÅèóâÿÃ­óĂÉĀæñÅèóâ
Ö­îÈÂóäÃîÈÝú­ÿäöãÚ Ì÷ćÈÉñË¬èãĂì­Ýú­ëîÚÿÃ­óĂÉÝú­ÿäöãÚĀÖ¬æñÅÚâóÂãõćÈÃ÷ĈÚĀæñëóâóä×ÜäñÿâõÚÝæÂóä
ÿäöãÚäú­Õ­óÚÅèóâäú­ÅèóâÿÃ­óĂÉØòÂêñÂäñÛèÚÂóä äèâØòĈÈÿÉÖÅÖõÖ¬îÂóäÿäöãÚäú­ÃîÈÝú­ÿäöãÚăÕ­ÕöãõćÈÃ÷ĈÚ 
ÿË¬Ú Ăì­ÚòÂÿäöãÚÛääãóãÅèóâäú­ë÷ÂÃîÈÖÚÿîÈØöćăÕ­æÈăÜĂË­áóêóîòÈÂåêĂÚÂóäëøćîëóäÂòÛ
ËóèÖ¬óÈËóÖõĂÚë×óÚÂóäÔ°ÉäõÈ è¬óâöÅèóâäú­ë÷ÂÖ¬îÂóäĂË­áóêóîòÈÂåêĂÚÂóäëøćîëóäĀæñäú­ë÷Â
îã¬óÈăäÖ¬îÛùÅÅæÿìæ¬óÚòĈÚ 

7. Âóäëä­óÈÉõÚÖáóß ÿÜĆÚÿÅäøćîÈâøîØöćË¬èãÂäñÖù­ÚĂì­Ýú­ÿäöãÚĀëÕÈÅèóâÅõÕÿìĆÚìäøî
ÜÐõÂõäõãóîîÂâó ÿßøćîĂì­ăÕ­Ã­îâúæè¬óÃÔñÚòĈÚÝú­ÿäöãÚâöÅèóâäú­ë÷ÂÚ÷ÂÅõÕÂòÛÿäøćîÈØöćÿäöãÚÿÜĆÚîã¬óÈăä  
Ì÷ćÈîóÉÖòĈÈÅČó×óâĂì­ÚòÂÿäöãÚëä­óÈÉõÚÖÚóÂóäāÕãÂóäÖ¬îÃ­îÅèóâĂÚÜäñāãÅÖ¬îăÜÚöĈĂì­ëâÛúäÔ° 

8. ÂóäĂË­Āà­âëñëâÝæÈóÚ (Portfolio) ÿÜĆÚÂóäÉòÕÿÂĆÛÖòèîã¬óÈÝæÈóÚØöćâö 
ÂóääèÛäèâăè­îã¬óÈÿÜĆÚäñÛÛ ĀæñÂäñØČóîã¬óÈÖ¬îÿÚøćîÈÖæîÕË¬èÈËòĈÚÃîÈìæòÂëúÖäìäøîāÜäĀÂäâ 
ÂóäÿäöãÚ ÿßøćîĂË­ÿÜĆÚìæòÂÑóÚĀëÕÈĂì­ÿìĆÚ×÷ÈÅèóâëóâóä×ÃîÈÝú­ÿäöãÚĂÚÕ­óÚÅèóâäú­ÅèóâÿÃ­óĂÉ
ĀæñØòÂêñÖ¬óÈ ą ØöćÝú­ÿäöãÚßòÓÚóăÕ­ëČóÿäĆÉ äèâØòĈÈÅèóâ×ÚòÕ ÅèóâëÚĂÉ Åèóâßãóãóâ ĀäÈÉúÈĂÉ
ĀæñÅèóâÂ­óèìÚ­óØóÈÂóäÿäöãÚØöćëóâóä×ÚČóâóÜäñÂîÛÂóäÜäñÿâõÚÝæëòâåØÙõċÃîÈÝú­ÿäöãÚĀÖ¬æñ
ÅÚĂì­âöÅèóâÚ¬óÿËøćî×øî (Reliability) âóÂãõćÈÃ÷ĈÚ ÿË¬Ú Ăì­ÚòÂÿäöãÚé÷ÂêóÜäñèòÖõÛùÅÅæëČóÅòÎĂÚËùâËÚ
Āæ­èĂì­ÚòÂÿäöãÚØČóÿÜĆÚĀà­âëñëâÝæÈóÚÜäñèòÖõÃîÈÛùÅÅæÿìæ¬óÚòĈÚ 

ÉóÂØöćÂæ¬óèâóÿÂöćãèÂòÛÂóäÜäñÿâõÚÖóâëáóßÉäõÈ ßîëäùÜăÕ­è¬ó ÂóäÜäñÿâõÚÖóâëáóß
ÉäõÈ ÿÜĆÚÂäñÛèÚÂóäëòÈÿÂÖ ÛòÚØ÷ÂĀæñÂóääèÛäèâÃ­îâúæÉóÂÝæÈóÚ èõÙöÂóä ìäøîëõćÈØöćÝú­ÿäöãÚ
ÜÐõÛòÖõ ÿßøćîÿÜĆÚßøĈÚÑóÚÃîÈÂóäÖòÕëõÚĂÉÖ¬îÖòèÝú­ÿäöãÚ āÕãÂóäÜäñÿâõÚÝæÖóâëáóßÉäõÈÉñăâ¬ÿÚ­Ú
ÂóäÜäñÿâõÚÿÊßóñØòÂêñßøĈÚÑóÚ ĀÖ¬ÉñÿÚ­ÚÜäñÿâõÚØòÂêñÂóäÅõÕØöćÌòÛÌ­îÚĂÚÂóäØČóÈóÚĀæñ
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Åèóâëóâóä×ØöćĀëÕÈîîÂÉóÂóäÜÐõÛòÖõĂÚëáóßÉäõÈ ÂóäÜäñÿâõÚÝæÃîÈÂóäèõÉòãĂÚÅäòĈÈÚöĈ ĂË­
ÿÂÔÒ°ÂóäĂì­ÅñĀÚÚĀÛÛäúÛäõÅĂÚë¬èÚÃîÈĀÛÛØÕëîÛèòÕÅèóâëóâóäĂÚÂóäÿËøćîâāãÈÿÚøĈîìó
ÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ë¬èÚÂóäÜäñÿâõÚÖóâëáóßÉäõÈ Ì÷ćÈÜäñÂîÛÕ­èã 
ĀÛÛëîÛ×óâĀæñĀÛÛëòâáóêÔ°ĂË­ĂÚë¬èÚÃîÈÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚ
ËöèõÖÉäõÈĀæñÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

 
5. ÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ 

ÉóÂÂóäé÷ÂêóÅ­ÚÅè­óßÛÈóÚèõÉòãØöćÿÂöćãèÃ­îÈÂòÛÂóäÉòÕÂóäÿäöãÚÂóäëîÚĀÛÛÛúäÔóÂóä
ĀæñÂóäÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈØòĈÈÖ¬óÈÜäñÿØéĀæñĂÚÜäñÿØéØöćÚ¬óëÚĂÉâöÕòÈÚöĈ 
5.1 ÈóÚèõÉòãÖ¬óÈÜäñÿØé 
ÿÕäĆÂÿÌæ (Drexel, 1997, p. 2119-A) ăÕ­é÷ÂêóÂóäÿËøćîâāãÈäñìè¬óÈÿéêë¬èÚÙääâÕó

(Common Fraction) ÂòÛÿéêë¬èÚØéÚõãâ (Decimal Fraction) ìäøîÿéêë¬èÚØöćâößìùÅúÔÃîÈ 10 
ÿäõćâÖ­ÚØöćÿæøîÂÚòÂÿäöãÚ 9 ÅÚÉóÂÂæù¬âÖòèîã¬óÈ Ì÷ćÈÿÜĆÚÚòÂÿäöãÚÿÂäÕ 6 Øöćîãú¬Ö¬óÈì­îÈÿäöãÚÂòÚ ÉČóÚèÚ 
19 ÅÚ âóØÕëîÛÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿéêë¬èÚÙääâÕó Āæñÿéêë¬èÚØéÚõãâ āÕãĂì­ØČó
Ã­îëîÛÿéêë¬èÚĀÛÛÿÃöãÚÖîÛ ĀæñëòâáóêÔ°×÷ÈÂóäÿäöãÚÿäøćîÈÿéêë¬èÚØöćÝ¬óÚâóÿßøćîÉñăÕ­ØäóÛ
äñÕòÛÅèóâäú­ĀæñâāÚâÖõÿäøćîÈÿéêë¬èÚÃîÈÚòÂÿäöãÚ ßÛè¬óâāÚâÖõÿäøćîÈÿéêë¬èÚÃîÈÚòÂÿäöãÚâöîãú¬
ÉČóÂòÕ ÕòÈÚòĈÚ ÿÕäĆÂÿÌæ É÷ÈĂË­ÛØÿäöãÚ 6 ÛØ ĂÚÂóäÜúßøĈÚÑóÚâāÚâÖõĀæñØòÂêñÿäøćîÈÿéêë¬èÚĀæñĂË­
ÛØÿäöãÚÿßöãÈ 2 ÛØ ĂÚÂóäÿËøćîâāãÈâāÚâÖõÃîÈÿéêë¬èÚÙääâÕóĀæñØéÚõãâÂòÛÂæù¬âÖòèîã¬óÈ
ìæòÈÉóÂÂóäĂË­ÛØÿäöãÚ ØČóÂóäëòâáóêÔ°ÚòÂÿäöãÚÿÜĆÚäóãÛùÅÅæ ÝæÂóäèõÉòãßÛè¬ó ÚòÂÿäöãÚ
ëóâóä×ÉČóĀÚÂÿÜäöãÛÿØöãÛ ÕČóÿÚõÚÂóäÛèÂĀæñÂóäæÛÿéêë¬èÚØéÚõãâăÕ­ ëóâóä×ÚČóìæòÂÂóä
ÃîÈÿéêë¬èÚÙääâÕóăÜĂË­ÂòÛÿéêë¬èÚØéÚõãâăÕ­ ĀæñÚòÂÿäöãÚãòÈëóâóä×ÕòÕĀÜæÈë¬èÚÉóÂ 10 
Āæñ 100 ÿÜĆÚ 1,000 ĀÖ¬ãòÈăâ¬ëóâóä×ĀÜæÈÂóäÅúÔÿéêë¬èÚâóÿÜĆÚÂóäÅúÔØéÚõãâăÕ­ Ì÷ćÈÃ­îÉČóÂòÕ
ÚöĈËöĈè¬óÅèóâäú­ÃîÈÚòÂÿäöãÚãòÈâöÜòÎìóÖ¬îÂóäÚČóâóĂË­ ĀÖ¬ÉóÂÂóäØöćÚòÂÿäöãÚëóâóä×āãÈÿéêë¬èÚ
ÙääâÕóĀæñØéÚõãââóëòâßòÚÙ°ÂòÚăÕ­ îóÉâöÅèóâìâóãÖ¬îÅèóâÿÃ­óĂÉâāÚâÖõĀæñÂóäÕČóÿÚõÚÂóä
ĂÚØéÚõãâ 

èõæÿæöãâë° (Williams, 1999, pp. 40-62) ăÕ­é÷ÂêóÂóäÿËøćîâāãÈäñìè¬óÈâāÚâÖõĂÚÿäøćîÈ
ÉČóÚèÚÂòÛÂóäÅõÕĂÚĂÉ Õ­èãÂóäØÕëîÛèòÕÝæëòâåØÙõċØóÈÂóäÿäöãÚÂóäÅõÕĂÚĂÉÃîÈÚòÂÿäöãÚ
äñÕòÛËòĈÚâòÙãâé÷ÂêóÖîÚÖ­Ú Âæù¬âÖòèîã¬óÈÿÜĆÚÚòÂÿäöãÚÿÂäÕ 8 ÉČóÚèÚ 413 ÅÚ ĀÛ¬ÈÿÜĆÚÂæù¬â
ØÕæîÈ 183 ÅÚ Âæù¬âÅèÛÅùâ 230 ÅÚ ĀæñâöÅäúÿÃ­óä¬èâÂóäé÷ÂêóÅäòĈÈÚöĈ ÉČóÚèÚ 6 ÅÚ Âæù¬âØÕæîÈ
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ĂË­ËùÕÂóäëîÚÿäøćîÈÉČóÚèÚ ÉČóÚèÚ 83 ÛØÿäöãÚ Âæù¬âÅèÛÅùâĂË­ÂóäëîÚÖóâÜÂÖõ ÿÅäøćîÈâøîØöćĂË­ĂÚ
Âóäé÷ÂêóÅäòĈÈÚöĈ Åøî ĀÛÛØÕëîÛèòÕÝæëòâåØÙõċØóÈÂóäÅõÕĂÚĂÉÂ¬îÚÿäöãÚĀæñìæòÈÿäöãÚØòĈÈëîÈÂæù¬â
ĀæñĀÛÛëòâáóêÔ°ÂäñÛèÚÂóäÅõÕÃîÈÚòÂÿäöãÚÂæù¬âØÕæîÈ ÉČóÚèÚ 9 ÅÚ āÕãëòâáóêÔ°ØòĈÈÂ¬îÚ
ĀæñìæòÈÂóäØÕæîÈ ÝæÂóäé÷ÂêóßÛè¬ó ËùÕÂóäÿäöãÚØöćĂË­âöÝæØóÈÛèÂîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ 
ĀæñÂæù¬âØÕæîÈâöÝæëòâåØÙõċØóÈÂóäÿäöãÚÕ­óÚÂóäÿËøćîâāãÈÂóäÅõÕĂÚĂÉĀÖÂÖ¬óÈÉóÂÂæù¬âÅèÛÅùâ
îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .0001 ÝæÉóÂÂóäëòâáóêÔ°Âæù¬âØÕæîÈ ßÛè¬ó âöÂóäßòÓÚó
ÿßõćâÃ÷ĈÚÿæĆÂÚ­îãĂÚØòÂêñÂóäÿËøćîâāãÈÃîÈÚòÂÿäöãÚÂ¬îÚĀæñìæòÈÂóäëîÚāÕãĂË­ËùÕÂóäÿäöãÚ 

ăÅæ°Āæñâòèä° (Kyle & Moore, 2000, pp. 80-86) ăÕ­ßòÓÚóÂóäÿäöãÚÂóäëîÚ
ÅÔõÖéóëÖä°ØöćÿËøćîâāãÈÂòÛËöèõÖÜäñÉČóèòÚÃîÈÚòÂÿäöãÚ āÕãĂË­èõÙöÿÃ­óăÜÿãöćãâÅäîÛÅäòèÃîÈÚòÂÿäöãÚ
ĂË­ÂóäßúÕÅùãĀÛÛăâ¬ÿÜĆÚØóÈÂóäĀæñÂóäëòâáóêÔ°ØöćâöāÅäÈëä­óÈ ìæòÈÉóÂÚòĈÚÉ÷ÈäèÛäèâĀæñ
ÉòÕäúÜĀÛÛÃîÈëõćÈØöćÅäîÛÅäòèÃîÈÚòÂÿäöãÚëÚĂÉĀæñØòÂêñÂóäÜÐõÛòÖõÃîÈĀÖ¬æñÅäîÛÅäòè Ì÷ćÈ
ÛóÈîã¬óÈÿÂöćãèÂòÛÃòĈÚÖîÚÂóäØČóÿÂêÖä ÂóäÿæöĈãÈëòÖè° ÂóäÞöâøî ÂóäÕúØöèö ÂóäØČóîóìóä ìæòÈÉóÂ
ÚòĈÚÝú­èõÉòãăÕ­ÚČóÃ­îâúæØöćăÕ­ÉóÂÂóäÿãöćãâÅäîÛÅäòèÃîÈÚòÂÿäöãÚâóßòÓÚóÿÜĆÚÜòÎìóØöćâöÅèóâ
ìæóÂìæóãĀæñâöÃòĈÚÖîÚĂÚÂóäĀÂ­ÜòÎìóìæóãÃòĈÚÖîÚ ìæòÈÉóÂÚòĈÚÉ÷ÈÚČóÜòÎìóÚòĈÚâóĂì­ÚòÂÿäöãÚ
ä¬èâĀÂ­ÜòÎìóÚòĈÚâóĂì­ÚòÂÿäöãÚä¬èâÂòÚĀÂ­ÜòÎìóÿÜĆÚÂæù¬â ÝæÂóäé÷ÂêóØČóĂì­Ýú­ÜÂÅäîÈÃîÈ
ÚòÂÿäöãÚâöÅèóâÿÃ­óĂÉĂÚÿÚøĈîìóÅÔõÖéóëÖä°âóÂãõćÈÃ÷ĈÚÉóÂØöćÿÅãÅõÕè¬óÅÔõÖéóëÖä°ÿÜĆÚÿäøćîÈãóÂ 
ĀæñË¬èãĂì­ÅäúÝú­ëîÚëóâóä×ÚČóÅèóâäú­ÉóÂØöćÛ­óÚÃîÈÚòÂÿäöãÚâóË¬èãë¬ÈÿëäõâÂóäÿäöãÚÅÔõÖéóëÖä°
ÃîÈÚòÂÿäöãÚĂì­ÕöÃ÷ĈÚÚîÂÉóÂÚòĈÚĀæ­è ăÅæ°Āæñâòèä° ãòÈÿËøćîè¬óÚòÂÿäöãÚÉñëóâóä×ĀÂ­ÜòÎìóĂì­ëČóÿäĆÉ
æÈăÕ­ ×­óÜòÎìóÚòĈÚÿÜĆÚÜòÎìóÃîÈßèÂÿÃó 

æîä°ëòÚĀæñ āâïòÚ (Lawson & Mohan, 2000, pp. 26-43) ăÕ­é÷ÂêóÅèóâëòâßòÚÙ°
äñìè¬óÈÂóäØČóÈóÚĀÂ­ÜòÎìóÂòÛÂóäëä­óÈîÈÅ°Åèóâäú­ÃîÈÚòÂÿäöãÚ Āæñé÷ÂêóÖ¬îăÜ×÷ÈÖòèËöĈèòÕ
Åèóâëóâóä×Õ­óÚÿÚøĈîìó ĀæñÂóäÿËøćîâāãÈÅèóâäú­ĂÚÂóäĀÂ­ÜòÎìóØóÈÿäÃóÅÔõÖ äñìè¬óÈÚòÂÿäöãÚ 
2 Âæù¬â Åøî Âæù¬âØöćâöÝæëòâåØÙõċØóÈÂóäÿäöãÚëúÈÂòÛÂæù¬âØöćâöÝæëòâåØÙõċØóÈÂóäÿäöãÚÖČćó ÝæÂóäèõÉòã
ßÛè¬ó ÚòÂÿäöãÚÂæù¬âØöćâöÝæëòâåØÙõċØóÈÂóäÿäöãÚëúÈâöÅèóâëóâóä×ĂÚÂóäëä­óÈîÈÅ°Åèóâäú­Ã÷ĈÚÿîÈăÕ­
âóÂÂè¬óĀæñëóâóä×āãÈÅèóâäú­ØöćÅäúÉòÕÖóâĀÝÚÂóäëîÚâóëòâßòÚÙ°ÂòÛÅèóâäú­ÿÕõâØöćâöîãú¬Āæñ
ÖòèËöĈèòÕÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈâöÝæÖ¬îÅèóâëČóÿäĆÉĂÚÂóäĀÂ­ÜòÎìóëúÈÂè¬óÖòèËöĈèòÕ
Åèóâëóâóä×Õ­óÚÿÚøĈîìó ÉùÕâù¬ÈìâóãĂÚÂóäé÷ÂêóÅäòĈÈÚöĈÿßøćîĂì­Ã­îâúæÂòÛÅäúĂÚÂóäìóèõÙöÂóäëîÚ 
ÿßøćîĂì­ÚòÂÿäöãÚëóâóä×ëä­óÈîÈÅ°Åèóâäú­ØöćâöÅùÔáóßăÕ­ 
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ßùÂóæö (Pugalee, 2004, pp. 236-243) ăÕ­é÷ÂêóÂóäÿÃöãÚÃîÈÚòÂÿäöãÚĂÚÂäñÛèÚÂóä
ĀÂ­ÜòÎìóØóÈÅÔõÖéóëÖä° ØöćĀëÕÈäúÜĀÛÛÃîÈÂóääú­ÅõÕØöćËòÕÿÉÚ ÂòÛÚòÂÿäöãÚÿÂäÕ 9 ÉČóÚèÚ 20 ÅÚ 
ØöćÿäöãÚèõËóßöËÅÔõÖāÕãÂóäØČóāÉØã°ÜòÎìó Ăì­ÿÃöãÚîÙõÛóãÖóâÂäñÛèÚÂóäĀÂ­ÜòÎìó ÝæÂóäèõÉòã
ßÛè¬ó ÚòÂÿäöãÚĀëÕÈäúÜĀÛÛÂóääú­ÅõÕÃîÈÖÚÿîÈîîÂâóĂÚÂóäÿÃöãÚîÙõÛóãĀëÕÈ×÷È Âóäâö
ßåÖõÂääâÂóääú­ÅõÕØöćìæóÂìæóã ØòĈÈÂóäÂČóìÚÕØõéØóÈ ÂóäèóÈĀÝÚÉòÕÂóä ÂóäÕČóÿÚõÚÂóä Āæñ
äúÜĀÛÛÂóäßõëúÉÚ°ĂÚÂóäĀÂ­ÜòÎìó Ì÷ćÈßåÖõÂääâÂóääú­ÅõÕâöîõØÙõßæîã¬óÈâóÂĂÚÂóäĀÂ­ÜòÎìó 
Âóäé÷ÂêóÚöĈÿÚ­ÚØöćÂóäÿÃöãÚÿßøćîÿÜĆÚĀÚèØóÈĂÚÂóäÛúäÔóÂóäìæòÂëúÖäÅÔõÖéóëÖä°ĀæñëÚòÛëÚùÚ
ÅèóâÖ­îÈÂóäĂÚÂóäèõÉòãÿäøćîÈÂóäÿÃöãÚĂÚÅÔõÖéóëÖä°Ăì­âóÂÃ÷ĈÚ  

ĀßÚÕõëÌõāî (Pandiscio, 2002, pp. 216-221) ăÕ­ëČóäèÉÂóäÿËøćîâāãÈâõÖõÂóäßõëúÉÚ°ÂòÛ 
ÂóäĂË­āÜäĀÂäâÅîâßõèÿÖîä°ÿäÃóÅÔõÖÃîÈÚòÂé÷ÂêóÞ÷ÂëîÚ āÕãĂì­ÚòÂé÷ÂêóÞ÷ÂëîÚ 4 ÅÚ (Ëóã 2
ÅÚ ìÎõÈ 2 ÅÚ) ĀÂ­ÜòÎìóÿäÃóÅÔõÖØöćăâ¬Åù­ÚÿÅãāÕãĂË­ßøĈÚÑóÚâāÚâÖõÃîÈãùÅæõÕÉČóÚèÚ 2 Ã­î  
Ăì­ëä­óÈÂóäßõëúÉÚ°ÖóâäúÜĀÛÛØöćĂì­ÝæîîÂâóÿÜĆÚäúÜĀÛÛÂäÔöØòćèăÜĀæñĂì­ĂË­āÜäĀÂäâ
ÅîâßõèÿÖîä°ØóÈÿäÃóÅÔõÖ ÝæÜäóÂÐè¬óÚòÂé÷ÂêóÞ÷ÂëîÚØòĈÈ 4 ÅÚ ãîâäòÛè¬óĀâ­āÜäĀÂäâ
ÅîâßõèÿÖîä°ØóÈÿäÃóÅÔõÖÉñăâ¬ăÕ­Ë¬èãßõëúÉÚ° ĀÖ¬ÂĆÿÜĆÚÿÅäøćîÈâøîË¬èãëä­óÈÅèóâäú­ë÷Â (Sense) Ăì­
ÿÂõÕÅèóâÿÃ­óĂÉÅèóâëòâßòÚÙ°ĂÚÜòÎìóìäøîØåêÏöÛØÿßøćîÚČóăÜĂË­ĂÚÂóäßõëúÉÚ°  

âóä°ÅèõØË° (Malkevitch, 2003) Âæ¬óè×÷ÈÅèóâÿËøćîâāãÈäñìè¬óÈÅÔõÖéóëÖä°ÂòÛéõæÜñè¬ó
ÿÜĆÚØöćÚ¬óÜäñìæóÕĂÉè¬óâöÅèóâÿÂöćãèßòÚÙ°ÂòÚîã¬óÈâóÂâóãäñìè¬óÈÅÔõÖéóëÖä°ÂòÛéõæÜñëóÃó
Ö¬óÈ ą ăâ¬è¬óÉñÿÜĆÚÕÚÖäö ÂóäÿÖ­ÚäČó ÂóäèóÕáóß ë×óÜòÖãÂääâ ĀæñÂóäÜòĈÚ ÉÚ×øîăÕ­è¬ó
ÅÔõÖéóëÖä°ÿÜĆÚÿÅäøćîÈâøîÃîÈéõæÜñ éõæÜõÚĂË­ÂóääòÛäú­ìäøîÂóääòÛäú­ÿËõÈÿë­ÚÖäÈâóÿßõćâÅèóâëâÉäõÈ
ĂÚÂóäÚČóÿëÚîÃîÈßèÂÿÃó Ì÷ćÈÂóääòÛäú­ÿËõÈÿë­ÚÖäÈÿÜĆÚëóÃóìÚ÷ćÈÃîÈÿäÃóÅÔõÖØöćäú­ÉòÂÂòÚĂÚËøćîÃîÈ
Descriptive Geometry ØöćÂæ¬óèÿÂöćãèÂòÛÂóäÚČóÿëÚîèòÖ×ù 3 âõÖõĂÚæòÂêÔñ 2 âõÖõ ÂóäÚČóÿëÚîèòÖ×ù
2 âõÖõÛÚÂäñÕóêìäøîÉîÅîâßõèÿÖîä°ÿÜĆÚÿØÅÚõÅØöćëČóÅòÎâóÂĂÚØóÈèõéèÂääâ ë×óÜòÖãÂääâ Āæñ
ÚòÂîîÂĀÛÛ ÿË¬Ú ĂÚÂóäîîÂĀÛÛãóÚîèÂóéæČóìÚ÷ćÈÚòĈÚÖ­îÈĂË­äúÜèóÕÉČóÚèÚÚòÛìâøćÚäúÜ 
Ì÷ćÈ Descriptive Geometry ÉñË¬èãéõæÜõÚ ÚòÂîîÂĀÛÛ ÜÐõâóÂä ìäøî ë×óÜÚõÂ ĂÚÂóäÚČóÿëÚî
èòÖ×ù 3 âõÖõÛÚßøĈÚäóÛ  

ÚõāÅæ Āæñ ÿÅäëāÜ (Nicol & Cespo, 2005, pp. 240-251) ăÕ­é÷ÂêóÂóäÅ­Úìó
ÅÔõÖéóëÖä°ÉóÂë×óÚØöćØóÈÉõÚÖÚóÂóä āÕãÂóäØÛØèÚìóĀÚèØóÈØöćÿÜĆÚÜäñāãËÚ°Ö¬îÂóäÿäöãÚäú­
ØóÈÅÔõÖéóëÖä° Âóäé÷ÂêóÕòÈÂæ¬óèâöÅèóââù¬ÈìâóãØöćÉñĀæÂÿÜæöćãÚÅèóâÅõÕ ÿßøćîØöćÉñìóìÚØóÈ
ĂÚÂóäØČóĂì­ÅÔõÖéóëÖä°âöÅèóâÚ¬óëÚĂÉâóÂãõćÈÃ÷ĈÚ ÿßøćîÿÜĆÚÜäñāãËÚ°Ö¬îÚòÂÿäöãÚăâ¬ÿßöãÈĀÅ¬ÿÃ­óĂÉ
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ĂÚÿäøćîÈØòÂêñèõÙöÂóä ÅèóâÅõÕäèÛãîÕØóÈÅÔõÖéóëÖä°ÿØ¬óÚòĈÚ ãòÈÿÜĆÚÂóäØČóĂì­ÚòÂÿäöãÚâöÅèóâ
ÿÊæöãèÊæóÕĂÚÂóäÅõÕâóÂãõćÈÃ÷ĈÚ âöÂóäĂË­ÅÔõÖéóëÖä°âóÜäñãùÂÖ°ÂòÛËöèõÖÜäñÉČóèòÚ Āæñâö
ÅèóâÿìĆÚÿäøćîÈÂóäÿäöãÚÅÔõÖéóëÖä°áóãĂÚāäÈÿäöãÚØöćÖ­îÈÿËøćîâāãÈÂòÛÈóÚÖ¬óÈ ą ØöćĂË­ĂÚ
ËöèõÖÜäñÉČóèòÚÖóâÅèóâìæóÂìæóãÃîÈîóËöß ÿË¬Ú Ë¬óÈăâ­ ËóèÜäñâÈ îóËößÅ­óÃóã Ì÷ćÈĀÖ¬æñ
îóËößëóâóä×ÚČóÅèóâäú­âóĂË­ĂÚÂóäÅČóÚèÔ  
5.2 ÈóÚèõÉòãĂÚÜäñÿØé 
ÉóäùèääÔ ìä¬óãÿÉäõÎ (2552) ÝæÃîÈÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ÖóâØåêÏö

ßìùÜòÎÎóØöćâöÖ¬îÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈĀæñÅèóâÅõÕëä­óÈëääÅ°ØóÈÅÔõÖéóëÖä°ÃîÈ
ÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 3 ÿßøćîÿÜäöãÛÿØöãÛÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈĀæñÅèóâÅõÕ
ëä­óÈëääÅ°ØóÈÅÔõÖéóëÖä° ÿäøćîÈ ØòÂêñÂäñÛèÚÂóäØóÈÅÔõÖéóëÖä° ÃîÈÚòÂÿäöãÚËòĈÚâòÙãâé÷Âêó
ÜöØöć 3 ìæòÈăÕ­äòÛÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ÖóâØåêÏößìùÜòÎÎóĀæñé÷Âêó
ÅèóâëòâßòÚÙ°äñìè¬óÈÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÂòÛÅèóâÅõÕëä­óÈëääÅ°ØóÈ
ÅÔõÖéóëÖä° Âæù¬âÖòèîã¬óÈØöćĂË­ĂÚÂóäèõÉòãÅäòĈÈÚöĈ ÿÜĆÚÚòÂÿäöãÚäñÕòÛâòÙãâé÷ÂêóÜöØöć 3 ÃîÈāäÈÿäöãÚ
èòÕÿèíùèÚóäóâ (ëõÚØäòßã°îÚùëäÔ°) ëòÈÂòÕëČóÚòÂÂóäé÷Âêó ÂäùÈÿØßâìóÚÅä Âæù¬âÿÃÖÛúäßó  
ÕîÚÿâøîÈ áóÅÿäöãÚØöć 2 ÜöÂóäé÷Âêó 2551 ÉČóÚèÚÚòÂÿäöãÚ 38 ÅÚ Âæù¬âÖòèîã¬óÈăÕ­âóÉóÂÂóäëù¬â
Öòèîã¬óÈĀÛÛÂæù¬â (Clustered Random Sampling) ÿèæóØöćĂË­ĂÚÂóäØÕæîÈ 20 ËòćèāâÈ  
ĀÛÛĀÝÚÂóäèõÉòãÅäòĈÈÚöĈÿÜĆÚÈóÚèõÉòãÿËõÈØÕæîÈĀÛÛÂæù¬âÿÕöãèèòÕÝæìæòÈÿäöãÚ (One-Short Case 
Study) ÝæÂóäèõÉòãßÛè¬ó ÚòÂÿäöãÚăÕ­ØöćăÕ­äòÛÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ÖóâØåêÏö 
ßìùÜòÎÎóâöÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ëúÈÂè¬óÿÂÔÒ°ä­îãæñ 65 îã¬óÈâö
ÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01 ĀæñÿâøćîĀãÂäóãÕ­óÚßÛè¬ó Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÅèóâäú­
Ö¬óÈ  ą ØóÈÅÔõÖéóëÖä°ëúÈÂè¬óÿÂÔÒ°ä­îãæñ 65 îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01 ÚòÂÿäöãÚ 
ØöćăÕ­äòÛÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ÖóâØåêÏößìùÜòÎÎóâöÅèóâÅõÕëä­óÈëääÅ°ØóÈ
ÅÔõÖéóëÖä°ëúÈÂè¬óÿÂÔÒ°ä­îãæñ 65 îã¬óÈăâ¬âöÚòãëČóÅòÎØóÈë×õÖõĀæñÅèóâëóâóä×ĂÚÂóä
ÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÂòÛÅèóâÅõÕëä­óÈëääÅ°ØóÈÅÔõÖéóëÖä°âöÅèóâëòâßòÚÙ°ÂòÚîã¬óÈăâ¬âö
ÚòãëČóÅòÎØóÈë×õÖõ 

ëùÅÚÙ°Ùó ÙääâßùØāÙ (2552, Ú. 123-130) ăÕ­ØČóÂóäèõÉòãÿäøćîÈÝæÂóäÉòÕÂóäÿäöãÚäú­ĀÛÛ
ÛúäÔóÂóäÿËõÈèõÙöÂóäØöćÿÚ­ÚÂäñÛèÚÂóäÂæù¬âÿßøćîßòÓÚóØòÂêñÂóäĀÂ­ÜòÎìó ØòÂêñÂóäÿËøćîâāãÈ
ØóÈÅÔõÖéóëÖä°ĀæñßåÖõÂääâÂóäØČóÈóÚÂæù¬âÃîÈÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 3 ÿßøćîÿÜäöãÛÿØöãÛ
ØòÂêñÂóäĀÂ­ÜòÎìóØóÈÅÔõÖéóëÖä° ØòÂêñÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ĀæñÜäñÿâõÚßåÖõÂääâ



  
 

48 

ÂóäØČóÈóÚÂæù¬âÃîÈÚòÂÿäöãÚØöćăÕ­äòÛÂóäÉòÕÂóäÿäöãÚäú­ĀÛÛÛúäÔóÂóäÿËõÈèõÙöÂóäØöćÿÚ­ÚÂäñÛèÚÂóä
Âæù¬âÂòÛÿÂÔÒ° āÕãÂæù¬âÖòèîã¬óÈØöćĂË­ĂÚÂóäèõÉòãÿÜĆÚÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 3 ÃîÈāäÈÿäöãÚ
ÿÖäöãâîùÕâé÷ÂêóßòÓÚóÂóä Ì÷ćÈăÕ­ÉóÂÂóäëù¬âĀÛÛÂæù¬â (Cluster Random Sampling) 1 
ì­îÈÿäöãÚ ÉČóÚèÚ 42 ÅÚ ÝæÂóäèõÉòãßÛè¬ó ÚòÂÿäöãÚØöćăÕ­äòÛÂóäÉòÕÂóäÿäöãÚäú­ĀÛÛÛúäÔóÂóäÿËõÈ
èõÙöÂóäØöćÿÚ­ÚÂäñÛèÚÂóäÂæù¬ââöØòÂêñÂóäĀÂ­ÜòÎìóØóÈÅÔõÖéóëÖä°ĀæñØòÂêñÂóäÿËøćîâāãÈÿäøćîÈ
ÅèóâÚ¬óÉñÿÜĆÚ Ý¬óÚÿÂÔÒ°ä­îãæñ 70 îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01 ĀæñÚòÂÿäöãÚØöćăÕ­äòÛ
ÂóäèòÕÂóäÿäöãÚäú­ĀÛÛÛúäÔóÂóäÿËõÈèõËóÂóäØöćÿÚ­ÚÂäñÛèÚÂóäÂæù¬ââöÝæÂóäÜäñÿâõÚßåÖõÂääâÂóä
ØČóÈóÚÂæù¬âîãú¬ĂÚÿÂÔÒ°äñÕòÛÕö 

ÛùÎÎõëó ĀÌ¬ìæ¬î (2550, Ú. 63-83) é÷ÂêóÿäøćîÈÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìó
ÅÔõÖéóëÖä°ĂÚÿäøćîÈÂóäèõÿÅäóñì°Ã­îâúæ ÂóäÚČóÿëÚîÃ­îâúæĀæñßöËÅÔõÖāÕãĂË­ë×óÚÂóäÔ°ĂÚ 
ËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚäñÕòÛâòÙãâé÷ÂêóÜöØöć 3 ÝæÂóäé÷ÂêóßÛè¬ó ÝæÃîÈÂóäĂË­ÂóäÛúäÔóÂóä
ĀÛÛÿËøćîâāãÈßÛè¬óÚòÂÿäöãÚâöÅñĀÚÚÿÊæöćãÉóÂÂóäØČóĀÛÛØÕëîÛèòÕÅèóâëóâóä×Õ­óÚÂóä
ÿËøćîâāãÈáóãìæòÈÂóäØÕæîÈâóÂÂè¬óÂ¬îÚÂóäØÕæîÈîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01  
ÝæÃîÈÂóäĂË­ÂóäÛúäÔóÂóäÕ­óÚÅèóâæ÷ÂĂÚÂóäÿÃ­óĂÉÿÚøĈîìóĂÚĀÖ¬æñäñÕòÛßÛè¬ó ÚòÂÿäöãÚâö
ÅñĀÚÚÿÊæöćãÉóÂÂóäØČóĀÛÛØÕëîÛèòÕÅèóâæ÷ÂĂÚÂóäÿÃ­óĂÉÿÚøĈîìóĂÚĀÖ¬æñäñÕòÛáóãìæòÈ 
ÂóäØÕæîÈâóÂÂè¬óÂ¬îÚÂóäØÕæîÈîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01  

ÉóÂÂóäé÷ÂêóäóãÈóÚÂóäèõÉòãĂÚÜäñÿØé Øöćé÷ÂêóÝæÂóäÉòÕÂóäÿäöãÚäú­āÕãÿÚ­ÚÂóä
ÿËøćîâāãÈ äèâ 5 ÿäøćîÈ ăÕ­ĀÂ¬ äóãÈóÚèõÉòãÃîÈ ÂóÚÖ°âÔö ØîÈÂä (2554) ĀÂ­èÖó ÿæóìÛùÖä (2551) 
ÕèÈäòÖÚ° äòÖÚëùÕ (2552) āßÙõċØõßã° èòËäëèòëÕõċ (2546) Āæñäù¬ÈîäùÔ ÿäøîÈÿÕË (2551) Ýú­èõÉòãăÕ­
ëòÈÿÅäóñì°ëóäñäèâ 4 ÜäñÿÕĆÚÕòÈÖ¬îăÜÚöĈ 

ÜäñÿÕĆÚèòÖ×ùÜäñëÈÅ°èõÉòã ÈóÚèõÉòãØòĈÈ 5 ÿäøćîÈ âöèòÖ×ùÜäñëÈÅ°ëîÕÅæ­îÈÂòÚ Åøîÿßøćî
ÿÜäöãÛÿØöãÛÝæÂóäÉòÕÂóäÿäöãÚäú­āÕãÿÚ­ÚÂóäÿËøćîâāãÈ 3 Õ­óÚ Åøî ÿßøćîÿÜäöãÛÿØöãÛÝæëòâåØÙõċÂóä
ÿäöãÚÅÔõÖéóëÖä° ÿÜäöãÛÿØöãÛÿÉÖÅÖõÖ¬îÂóäÿäöãÚèõËóÅÔõÖéóëÖä° ĀæñÿÜäöãÛÿØöãÛÅèóâëóâóä×
ĂÚÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä° 

ÜäñÿÕĆÚĀÛÛÂóäèõÉòã ÈóÚèõÉòãØòĈÈ 5 ÿäøćîÈ âöÈóÚèõÉòã 3 ÿäøćîÈ ØöćĂË­ĀÛÛĀÝÚÂóäèõÉòã
ĀÛÛÂæù¬âÿÕöãè èòÕÂ¬îÚ · ìæòÈÂóäØÕæîÈ ăÕ­ĀÂ¬ÈóÚèõÉòãÃîÈ ÂóÚÖ°âÔö ØîÈÂä (2554) ÕèÈäòÖÚ° 
äòÖÚëùÕ (2552) ĀæñāßÙõċØõßã° èòËäëèòëÕõċ (2546) ĀæñâöÈóÚèõÉòã 2 ÿäøćîÈ ØöćĂË­ĀÛÛĀÝÚÂóäèõÉòã ĀÛÛ
Âæù¬âÿÕöãè èòÕìæòÈÂóäØÕæîÈÿØöãÛÂòÛÿÂÔÒ°ØöćÂČóìÚÕ Ì÷ćÈăÕ­ĀÂ¬ÈóÚèõÉòãÃîÈ ĀÂ­èÖó ÿìæ¬óìÛùÖä 
(2551) Āæñäù¬ÈîäùÔ ÿäøîÈÿÕË (2550) 
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ÜäñÿÕĆÚĀÝÚÂóäëîÚ ÈóÚèõÉòãØòĈÈ 5 ÿäøćîÈ ëä­óÈÃ÷ĈÚÖóâìæòÂÂóäÿäöãÚäú­āÕãÿÚ­ÚÂóä
ÿËøćîâāãÈÕòÈÚöĈ ÂóÚÖ°âÔö ØîÈÂä (2554) ăÕ­îîÂĀÛÛÂóäÿäöãÚäú­āÕãÿËøćîâāãÈÅèóâäú­ØóÈ
ÅÔõÖéóëÖä° ÿäøćîÈ ÂóäĀÜæÈØóÈÿäÃóÅÔõÖÂòÛÈóÚìòÖÂääâØóÈèòÓÚÙääâĀæñÜäñÿßÔöØ­îÈ×õćÚ
áóÅÿìÚøî ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 āäÈÿäöãÚÛùÎèóØã°èõØãóæòã ÉòÈìèòÕæČóÜóÈ ĀÂ­èÖó 
ÿæóìÛùÖä (ƘƛƛƗ) ëä­óÈÂõÉÂääâÂóäÿäöãÚÂóäëîÚÅÔõÖéóëÖä° ÿäøćîÈ ÅèóâÚ¬óÉñÿÜĆÚØöćÿÚ­ÚÂóä
ÿËøćîâāãÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜö Øöć 3 āÕãÂõÉÂääâĂÚĀÝÚÂóäëîÚÿÚ­ÚÂóäÿËøćîâāãÈ  
ëîÈĀÛÛ Åøî ĀÛÛØöćìÚ÷ćÈ ÂóäÿËøćîâāãÈÿÚøĈîìó ÿäøćîÈ ÅèóâÚ¬óÉñÿÜĆÚÂòÛÿÚøĈîìóáóãĂÚáóãĂÚèõËó
ÅÔõÖéóëÖä° ĀÛÛØöćëîÈ ÂóäÿËøćîâāãÈÿÚøĈîìó ÿäøćîÈ ÅèóâÚ¬óÉñÿÜĆÚÂòÛÿÚøĈîìóèõËóîøćÚ ÕèÈäòÖÚ°  
äòÖÚëùÕ (2552) ăÕ­îîÂĀÛÛÂóäÉòÕÂóäÿäöãÚäú­ØöćÿÚ­ÚÂóäÿËøćîâāãÈÅèóâäú­ØóÈÅÔõÖéóëÖä° ÿäøćîÈ 
ØåêÏöÛØÜöØóāÂäòë āÕãÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ØöćĂË­ÜòÎìóìäøîë×óÚÂóäÔ° ÉóÂÅèóâäú­
ÜäñëÛÂóäÔ°ÅèóâÅõÕäèÛãîÕÉóÂóäÿäöãÚäú­ëóäñîøćÚ ą ëõćÈĀèÕæ­îâäîÛÖòè âóĂË­ĂÚÂóäÿäöãÚäú­
ÅÔõÖéóëÖä°āÕãĂì­Ýú­ÿäöãÚÜÐõÛòÖõÂõÉÂääâÂæù¬âìäøîÂõÉÂääâäóãÛùÅÅæ ëČóìäòÛÚòÂÿäöãÚËòĈÚ
âòÙãâé÷ÂêóÜöØöć 2 āäÈÿäöãÚèòÕØòßìâòÚ āßÙõċØõßã° èòËäñëèòëÕõċ (2546) ăÕ­îîÂĀÛÛÂõÉÂääâÂóä
ÿäöãÚäú­ØöćÿÚ­ÚØòÂêñĀæñÂäñÛèÚÂóäÿËøćîâāãÈ ÿäøćîÈ îÚùßòÚÙ°ÃîÈàòÈÂ°ËòÚ ÿßøćîÚČóăÜĂË­ĂÚÂóä
ĀÂ­ÜòÎìóÈóÚèõËóËößĀæñËöèõÖÉäõÈÃîÈÚòÂé÷ÂêóĀÝÚÂāØäÅâÚóÅâĀæñĀÝÚÂË¬óÈăàà­ó
èõØãóæòãÿØÅÚõÅÕîÚÿâøîÈĀæñäù¬ÈîäùÔ ÿäøîÈÿÕË (2551) ăÕ­ßòÓÚóÂõÉÂääâÂóäÿäöãÚÂóäëîÚ ÿäøćîÈ
ÂóäèòÕ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 1 ØöćÛ­óÚì­èãÖ­â ÉòÈìèòÕæČóßúÚ ăÕ­ÿËøćîâāãÈÅÔõÖéóëÖä°
ÂòÛËöèõÖÉäõÈĂÚÛäõÛØÃîÈËóèÿÃóÿÝ¬óÜÂóÿÂîñÎî 

äóãÈóÚèõÉòãØòĈÈ 5 ÿäøćîÈ ĂË­ÂóäèõÿÅäóñì°Ã­îâúæÜäñÿáØÂóäØÕæîÈÿÜäöãÛÿØöãÛÅ¬óÿÊæöćã
äñìè¬óÈÜäñËóÂäëîÈÂæù¬âÕ­èã t-test ĀæñĂË­ÂóäèõÿÅäóñì°Ã­îâúæÿÜäöãÛÿØöãÛÂòÛÿÂÔÒ°ØöćÂČóìÚÕ 
ÕòÈÚöĈ ÈóÚèõÉòãÃîÈ ÂóÚÖ°âÔö ØîÈÂä (2554) ßÛè¬ó ÝæëòâåØÙõċ ØóÈÂóäÿäöãÚèõËóÅÔõÖéóëÖä° ÿäøćîÈ
ÂóäÿËøćîâāãÈÅèóâäú­ØóÈÅÔõÖéóëÖä° ÿäøćîÈ ÂóäĀÜæÈØóÈÿäÃóÅÔõÖÂòÛÈóÚìòÖÂääâØóÈèòÓÚÙääâ 
ĀæñÜäñÿßÔöØ­îÈ×õćÚáóÅÿìÚøî ìæòÈÿäöãÚëúÈÂè¬óÂ¬îÚÿäöãÚîã¬óÈâöÚòãëČóÅòÎØöćäñÕòÛ .05 
Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÅèóâäú­ØóÈÅÔõÖéóëÖä°ëúÈÂè¬óÿÂÔÒ°ä­îãæñ 75 îã¬óÈâöÚòãëČóÅòÎ 
ØöćäñÕòÛ .05 ĀæñÅèóâÅõÕÿìĆÚÃîÈÚòÂÿäöãÚØöćâöÖ¬îÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ ĂÚáóßäèâîãú¬ĂÚäñÕòÛ
ÿìĆÚÕ­èãîã¬óÈâóÂ ĀÂ­èÖó ÿæóìÛùÖä (ƘƛƛƗ) ăÕ­ÕČóÿÚõÚÂóäëîÚÚòÂÿäöãÚÂæù¬âÖòèîã¬óÈāÕãĂË­
ÂõÉÂääâÂóäÿäöãÚäú­Øöćëä­óÈÃ÷ĈÚ ÝæÂóäèõÉòãßÛè¬ó ÚòÂÿäöãÚÂæù¬âØÕæîÈØöćăÕ­äòÛÂóäëîÚÿäøćîÈ Åèóâ
Ú¬óÉñÿÜĆÚØöćÿÚ­ÚÂóäÿËøćîâāãÈ ëóâóä×ëîÛÝ¬óÚÿÂÔÒ°ØöćăÕ­âóÂÂè¬óä­îãæñ 60 ÃîÈÚòÂÿäöãÚØòĈÈìâÕ 
îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01 ÕèÈäòÖÚ° äòÖÚëùÕ (2552) ßÛè¬óÝæëòâåØÙõċØóÈÂóäÿäöãÚ
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ÅÔõÖéóëÖä°ÃîÈÚòÂÿäöãÚ ìæòÈÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­āÕãÿÚ­ÚÂóäÿËøćîâāãÈÅèóâäú­ØóÈ
ÅÔõÖéóëÖä° ÿäøćîÈ ØåêÏöÛØßöØóāÂäòë ëúÈÂè¬óÂ¬îÚÿäöãÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01 ë¬èÚ
Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÅèóâäú­ØóÈÅÔõÖéóëÖä° ìæòÈÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­āÕãÿÚ­ÚÂóä
ÿËøćîâāãÈ ßÛè¬ó âöÅ¬óÿÊæöćãîãú¬ĂÚäñÕòÛÕöĀæñÿÉÖÅÖõÖ¬îèõËóÅÔõÖéóëÖä°ìæòÈăÕ­äòÛÂóäÉòÕÂõÉÂääâ
ÂóäÿäöãÚäú­āÕãÿÚ­ÚÂóäÿËøćîâāãÈÅèóâäú­ØóÈÅÔõÖéóëÖä°ÿäøćîÈ ØåêÏöÛØßöØóāÂäòë ßÛè¬óîãú¬ĂÚäñÕòÛ
ÕöâóÂ āßÙõċØõßã° èòËäëèòëÕõċ (2546) ăÕ­ÿÜäöãÛÿØöãÛÅñĀÚÚÂ¬îÚĀæñìæòÈÂóäëîÚāÕãÿÚ­ÚØòÂêñÂóä
ÿËøćîâāãÈØóÈÅÔõÖéóëÖä° ÿäøćîÈ îÚùßòÚÙ°ÃîÈàòÈÂ°ËòÚÃîÈÂæù¬âØÕæîÈ ßÛè¬ó ÚòÂÿäöãÚØöćÿäöãÚÕ­èã
ÂõÉÂääâÂóäÿäöãÚäú­ØöćÿÚ­ÚØòÂêñÂäñÛèÚÂóäÿËøćîâāãÈâöÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÅèóâäú­ĂÚÈóÚ
èõËóËößĀæñËöèõÖÉäõÈëúÈÂè¬óÂ¬îÚÉòÕÂõÉÂääâÂóäÿäöãÚäú­îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .05 Āæñ
ÚòÂÿäöãÚëóâóä×ØČóāÅäÈÈóÚÅÔõÖéóëÖä°ØöćĀëÕÈÂóäÿËøćîâāãÈÅèóâäú­ ÿäøćîÈ îÚùßòÚÙ°ÃîÈàòÈÂ°ËòÚÂòÛ
ÿÚøĈîìóÅÔõÖéóëÖä°îøćÚ ą ÈóÚèõËóËößĀæñËöèõÖÉäõÈăÕ­ ÝæÂóäÜäñÿâõÚāÅäÈÈóÚØòĈÈìâÕîãú¬ĂÚäñÕòÛÕö 
ØòĈÈÕ­óÚÿÚøĈîìó ÂäñÛèÚÂóäĀæñÂóäÚČóÿëÚîāÅäÈÈóÚ Āæñäù¬ÈîäùÔ ÿäøîÈÿÕË (2551) ßÛè¬ó ÚòÂÿäöãÚ
ÜäñëÛÝæëČóÿäĆÉĂÚÂóäÿËøćîâāãÈÂõÉÂääâÿäøćîÈÂóäèòÕÂòÛËöèõÖÉäõÈÃîÈËóèÿÃóÿÝ¬óÜÂóÿÂîñÎî ë¬èÚ
ÅèóâÅõÕÿìĆÚÃîÈÚòÂÿäöãÚØöćâöÖ¬îÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚ ßÛè¬ó ÚòÂÿäöãÚâöÅèóâß÷ÈßîĂÉ 
ăÕ­äòÛÅèóâäú­ÅèóâÿÃ­óĂÉ ëóâóä×ÚČóÅèóâäú­ăÜÜäñãùÂÖ°ĂË­ĂÚËöèõÖÜäñÉČóèòÚăÕ­ ÚòÂÿäöãÚËøćÚËîÛÂóä
ÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚæòÂêÔñÿË¬ÚÚöĈ ÚòÂÿäöãÚÿìĆÚÅèóâëČóÅòÎÃîÈÂóäØČóÈóÚä¬èâÂòÚĀæñ
Âæ­óĀëÕÈîîÂâóÂÃ÷ĈÚÂè¬óÿÕõâ 

äòÑéóëÖä° ßäÅùÔèùÓõ (2553, Ú. 53-54) ăÕ­ÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚÅÔõÖéóëÖä°Øöć
ÿËøćîâāãÈÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÿäøćîÈÂóäèòÕ ÂòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ÉČóÚèÚ 30 ÅÚ
ÝæÂóäèõÉòãßÛè¬ó 

1. Åèóâëóâóä×ÃîÈÚòÂÿäöãÚĂÚÂóäĀÂ­ÜòÎìóØóÈÅÔõÖéóëÖä°ØöćÿËøćîâāãÈÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÉóÂÂóäØČóĀÛÛÞ÷ÂìòÕĂÚÈóÚ āÕãÿÊæöćãîãú¬ĂÚäñÕòÛÕöĀæñÉóÂĀÛÛØÕëîÛ
ÜäñÉČóìÚ¬èãāÕãÿÊæöćãîãú¬ĂÚäñÅòÛÕö 

2. ÅèóâëÚĂÉÃîÈÚòÂÿäöãÚÖ¬îÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚ Õ­óÚÅèóâ
ÂäñÖøîäøîä­ÚĂÚÂóäÿÃ­óä¬èâÂõÉÂääâÂóäÿäöãÚÂóäëîÚ ĀæñÕ­óÚÅèóâÿîóĂÉĂë¬Ö¬îÈóÚØöćăÕ­äòÛ
âîÛìâóãÚòÂÿäöãÚĀëÕÈßåÖõÂääâĂÚäñÕòÛâóÂ ë¬èÚÕ­óÚÅèóâîãóÂäú­îãóÂÿìĆÚÚòÂÿäöãÚÿÃöãÚ
ÛòÚØ÷ÂÂóäÿäöãÚäú­ÿÂöćãèÂòÛÅèóâÖ­îÈÂóäÜäñãùÂÖ°ĂË­Åèóâäú­ØóÈÅÔõÖéóëÖä°ÂòÛÛäõÛØËöèõÖÉäõÈĂÚ
äñÕòÛâóÂ 



  
 

51 

ÂåêÕó ÚäõÚØä° (2555, Ú. 113) ăÕ­èõÉòã ÝæÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ ÿäøćîÈ áóÅÖòÕÂäèã 
ØöćÿÚ­ÚÂóäÿËøćîâāãÈÿÚøĈîìóÅÔõÖéóëÖä°ëú¬ë×óÚÂóäÔ°ĂÚāæÂÉäõÈ ØöćâöÝæëòâåØÙõċØóÈÂóäÿäöãÚ 
Åèóâëóâóä×ĂÚÂóäĀÂ­ÜòÎìóĀæñÿÉÖÅÖõÖ¬îèõËóÅÔõÖéóëÖä° ÝæÂóäèõÉòãßÛè¬ó 

1. ÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 5 ØöćÿäöãÚāÕãĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ØöćÿÚ­Ú
ÂóäÿËøćîâāãÈÿÚøĈîìóÅÔõÖéóëÖä°ëú¬ë×óÚÂóäÔ°ĂÚāæÂÉäõÈ ÂòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 5 ØöćÿäöãÚ
āÕãĂì­ÂõÉÂääâÂóäÿäöãÚäú­ÜÂÖõ âöÝæëòâåØÙõċØóÈÂóäÿäöãÚ ÿäøćîÈ áóÅÖòÕÂäèã ăâ¬ĀÖÂÖ¬óÈÂòÚ 

2. Åèóâëóâóä×ĂÚÂóäĀÂ­ÜòÎìóÉóÂë×óÚÂóäÔ°ÉäõÈ ÿäøćîÈ áóÅÖòÕÂäèãÃîÈ
ÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 5 ìæòÈÿäöãÚ āÕãĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ØöćÿÚ­ÚÂóäÿËøćîâāãÈ
ÿÚøĈîìóÅÔõÖéóëÖä°ëú¬ë×óÚÂóäÔ°ĂÚāæÂÉäõÈëúÈÂè¬óÂ¬îÚÿäöãÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .01 
ĀæñÝ¬óÚÿÂÔÒ°ØöćÂČóìÚÕ 

3. ÿÉÖÅÖõÖ¬îèõËóÅÔõÖéóëÖä°Õ­óÚÂóäÖäñìÚòÂÿìĆÚÅùÔÅ¬óÃîÈÅÔõÖéóëÖä°Ö¬îËöèõÖ
ÉäõÈÃîÈÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 5 ìæòÈÿäöãÚāÕãĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÅÔõÖéóëÖä°ØöćÿÚ­ÚÂóä
ÿËøćîâāãÈÿÚøĈîìóÅÔõÖéóëÖä°ëú¬ë×óÚÂóäÔ°ĂÚāæÂÉäõÈëúÈÂè¬óÂ¬îÚÿäöãÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöć
äñÕòÛ .01 

ÿÂéõÚö ÿßĆËääù¬È (2556) ăÕ­ØČóÂóäßòÓÚóËùÕÂõÉÂääâÂóäÿäöãÚäú­ÖóâĀÚèÅõÕÂóäé÷Âêó 
ÅÔõÖéóëÖä°ØöćëîÕÅæ­îÈÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈĀæñé÷ÂêóÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈ
Åèóâäú­ÅÔõÖéóëÖä°ÃîÈÚòÂÿäöãÚ ÝæÂóäèõÉòãßÛè¬ó ÚòÂÿäöãÚØöćăÕ­äòÛÂóäÉòÕÂóäÿäöãÚäú­āÕãĂË­ËùÕ
ÂõÉÂääâØöćßòÓÚóÃ÷ĈÚ âöÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÅèóâäú­ÅÔõÖéóëÖä° ìæòÈÂóäØÕæîÈëúÈÂè¬ó
Â¬îÚÂóäØÕæîÈĀæñÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈëúÈÂè¬óÚòÂÿäöãÚØöćăÕ­äòÛÂóäÉòÕÂóäÿäöãÚäú­ĀÛÛ
ÜÂÖõ 

àóÖöÿâ®óñ ëÚõāÌ (2556) é÷ÂêóÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ØöćÿÚ­ÚÂóäÿËøćîâāãÈÅÔõÖéóëÖä°
ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÿäøćîÈÂóäèõÿÅäóñì°Ã­îâúæÿÛøĈîÈÖ­ÚÃîÈÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 6 
āäÈÿäöãÚßòÓÚóèõØãó ÉòÈìèòÕãñæó ÝæÂóäèõÉòã ßÛè¬ó (1) ÝæëòâåØÙõċØóÈÂóäÿäöãÚÅÔõÖéóëÖä°
ÿäøćîÈÂóäèõÿÅäóñì°Ã­îâúæÿÛøĈîÈÖ­ÚÃîÈÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 6 āäÈÿäöãÚßòÓÚóèõØãó ìæòÈÉóÂ
ÂóäÿäöãÚāÕãĂË­ÂõÉÂääâÂóäÿäöãÚäú­ØöćÿÚ­ÚÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
ëúÈÂè¬óÝæëòâåØÙõċÂ¬îÚÿäöãÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .05 Āæñ (2) Åèóâëóâóä×ĂÚÂóä
ÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÿäøćîÈ ÂóäèõÿÅäóñì°Ã­îâúæÿÛøĈîÈÖ­ÚÃîÈÚòÂÿäöãÚ ìæòÈÉóÂÂóäÿäöãÚāÕãĂË­
ÂõÉÂääâÂóäÿäöãÚäú­ØöćÿÚ­ÚÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ îãú¬ĂÚäñÕòÛÕö 
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ãùßõÚ ßæÿäøîÈ (2557, Ú. 98) ăÕ­ØČóÂóäèõÉòãßòÓÚóÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­èõËó
ÅÔõÖéóëÖä°ĀÛÛëøÛÿëóñìóÅèóâäú­ ÿäøćîÈáóÅÖòÕÂäèã āÕãĂË­āÜäĀÂäâÉöÿîëßö (GSP) ØöćÿÚ­ÚÂóä
ÿËøćîâāãÈëú¬ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÝæÂóäèõÉòãßÛè¬óĀÝÚÂóäÉòÕÂóäÿäöãÚäú­èõËóÅÔõÖéóëÖä°ĀÛÛ 
ëøÛÿëóñìóÅèóâäú­ ÿäøćîÈ áóÅÖòÕÂäèã āÕãĂË­āÜäĀÂäâÉöÿîëßö ØöćÿÚ­ÚÂóäÿËøćîâāãÈëú¬ë×óÚÂóäÔ°ĂÚ
ËöèõÖÉäõÈĀæñĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ĀÛÛÜÂÖõ ÿäøćîÈáóÅÖòÕÂäèã ËòĈÚâòÙãâé÷ÂêóÜöØöć 4 âö
ÜäñëõØÙõáóß 84.74/83.58 Āæñ 81.20/79.11 ÖóâæóÕòÛ Ì÷ćÈÿÜĆÚăÜÖóâÿÂÔÒ°ØöćÖòĈÈăè­ 

ÔòÑèäó îóĀèÿæóñ (2557) é÷ÂêóÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚĀÛÛÌõÜÜóØöćÿÚ­Ú
ØòÂêñÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ëú¬ë×óÚÂóäÔ°ĂÚāæÂÉäõÈÿäøćîÈÅèóâÚ¬óÉñÿÜĆÚ ÂóäèõÉòãÅäòĈÈÚöĈâö
èòÖ×ùÜäñëÈÅ°ÿßøćî 1) ÿÜäöãÛÿØöãÛßòÓÚóÂóäÃîÈÝæëòâåØÙõċØóÈÂóäÿäöãÚëČóìäòÛÚòÂÿäöãÚØöćÿäöãÚāÕã
ÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚĀÛÛÌõÜÜóØöćÿÚ­ÚØòÂêñÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ëú¬
ë×óÚÂóäÔ°ĂÚāæÂÉäõÈ ÿäøćîÈÅèóâÚ¬óÉñÿÜĆÚÂòÛÚòÂÿäöãÚØöćÿäöãÚāÕãÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóä
ëîÚĀÛÛÜÂÖõ Āæñ 2) ÿÜäöãÛÿØöãÛßòÓÚóÂóäÃîÈØòÂêñÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ëČóìäòÛ
ÚòÂÿäöãÚØöćÿäöãÚāÕãÂóäÉòÕÂõÉÂääâÂóäÿäöãÚÂóäëîÚĀÛÛÌõÜÜóØöćÿÚ­ÚØòÂêñÂóäÿËøćîâāãÈØóÈ
ÅÔõÖéóëÖä°ëú¬ë×óÚÂóäÔ°ĂÚāæÂÉäõÈÿäøćîÈÅèóâÚ¬óÉñÿÜĆÚÂòÛÚòÂÿäöãÚØöćÿäöãÚāÕãÂóäÉòÕÂõÉÂääâ
ÂóäÿäöãÚÂóäëîÚĀÛÛÜÂÖõ ÝæÂóäèõÉòãÜäóÂÐè¬ó 1) ßòÓÚóÂóäÃîÈÝæëòâåØÙõċØóÈÂóäÿäöãÚÃîÈ
ÚòÂÿäöãÚÂæù¬âØÕæîÈëúÈÂè¬óÚòÂÿäöãÚÂæù¬âÅèÛÅùâîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .05 Āæñ 2) 
ßòÓÚóÂóäÃîÈØòÂêñÂóäÿËøćîâāãÈØóÈÅÔõÖéóëÖä°ÃîÈÚòÂÿäöãÚÂæù¬âØÕæîÈëúÈÂè¬óÚòÂÿäöãÚÂæù¬â
ÅèÛÅùâîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõØöćäñÕòÛ .05 āÕãØöćÂóäÿÜäöãÛÿØöãÛØòĈÈëîÈĂË­ÿÂÔÒ°Ý¬óÚä­îãæñ 
50 ÃîÈÅñĀÚÚØöć×úÂìòÂîîÂÉóÂÂóäØÕëîÛÂ¬îÚÿäöãÚ 

ÉóÂÂóäé÷ÂêóÈóÚèõÉòãØöćÿÂöćãèÃ­îÈÂòÛÂóäÿËøćîâāãÈÅÔõÖéóëÖä°ÂòÛë×óÚÂóäÔ°ĂÚ 
ËöèõÖÉäõÈÃ­óÈÖ­Ú ÉñÿìĆÚăÕ­è¬óÂóäÉòÕÂóäÿäöãÚÂóäÕòÈÂæ¬óèÉñË¬èãĂì­ÚòÂÿäöãÚÿÃ­óĂÉÅÔõÖéóëÖä°ăÕ­Õö
Ã÷ĈÚ ëóâóä×ÚČóÅèóâäú­ăÜĂË­ĂÚÂóäÕČóäÈËöèõÖăÕ­ÉäõÈ ÖæîÕÉÚÿìĆÚÅèóâëČóÅòÎÃîÈÅÔõÖéóëÖä° 
ĂÚĀÈ¬ÃîÈÂóäÚČóăÜĂË­ĂÚËöèõÖÜäñÉČóèòÚîöÂÕ­èã 
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ÛØØöć 3 
èõÙöÕČóÿÚõÚÂóäèõÉòã 

 
Åèóââù¬ÈìâóãÃîÈÂóäèõÉòãĂÚÅäòĈÈÚöĈÿßøćî 1) ßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã

ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ° ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
Ăì­âöÜäñëõØÙõáóßÖóâÿÂÔÒ° 60/60 2) é÷ÂêóÝæÃîÈÂóäĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã
ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
ĂÚÕ­óÚÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 3) é÷ÂêóÝæÃîÈ
ÂóäĂË­ÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖ
ÉäõÈëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ĂÚÕ­óÚÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚ
ËöèõÖÉäõÈ ØöćÿäöãÚÕ­èãÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈØöćÝú­èõÉòãëä­óÈÃ÷ĈÚ Ã­îâúæØöćÿÂĆÛäèÛäèâÚČóâóèõÿÅäóñì°ØòĈÈÿËõÈÜäõâóÔĀæñ 
ÿËõÈÅùÔáóß āÕãßõÉóäÔóÅñĀÚÚÉóÂÂóäØČóĂÛÂõÉÂääâĂÚËòĈÚÿäöãÚ ĀÛÛèòÕÂóäÿìĆÚÅùÔÅ¬ó  
ĀÛÛëòÈÿÂÖßåÖõÂääâĀæñĀÛÛëòâáóêÔ° 

ëČóìäòÛÃòĈÚÖîÚĂÚÂóäÕČóÿÚõÚÂóäèõÉòã Ýú­èõÉòãăÕ­ÕČóÿÚõÚÂóäÖóâÃòĈÚÖîÚ ÕòÈÚöĈ 
ÃòĈÚÖîÚØöć 1 Âóäé÷ÂêóĀæñèõÿÅäóñì°Ã­îâúæßøĈÚÑóÚ ÿÜĆÚÃòĈÚÖîÚĂÚÂóäé÷ÂêóĀæñ

èõÿÅäóñì°Ã­îâúæßøĈÚÑóÚëČóìäòÛÂóäßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛ
ÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

ÃòĈÚÖîÚØöć 2 ÂóäßòÓÚóÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã ÿÜĆÚÃòĈÚÖîÚĂÚÂóäÂČóìÚÕÿÅäøćîÈâøî
ØöćĂË­ĂÚÂóäèõÉòãĀæñßòÓÚóÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã 

ÃòĈÚÖîÚØöć 3 ÂóäØÕæîÈáóÅëÚóâĀæñÿÂĆÛäèÛäèâÃ­îâúæ ÿÜĆÚÃòĈÚÖîÚĂÚÂóäÚČó
ÿÅäøćîÈâøîØöćÝ¬óÚÃòĈÚÖîÚÂóäìóÜäñëõØÙõáóßăÜØÕæîÈĂË­ÂòÛÂæù¬âÿÜ­óìâóã ÿßøćîØÕæîÈĀæñÿÂĆÛ
äèÛäèâÃ­îâúæ 

ÃòĈÚÖîÚØöć 4 ÂóäèõÿÅäóñì°Ã­îâúæĀæñë×õÖõØöćĂË­ ÿÜĆÚÃòĈÚÖîÚĂÚÂóäÚČóÃ­îâúæØöćăÕ­ÉóÂ
ÃòĈÚÖîÚØöć 3 ăÜèõÿÅäóñì°ìóÝæëäùÜÖóâëââÖõÑóÚĀæñÅèóââù¬ÈìâóãÃîÈÂóäèõÉòã ÉóÂÚòĈÚØČóÂóä
ëäùÜÝæÂóäèõÉòã 

ÃòĈÚÖîÚĂÚÂóäÕČóÿÚõÚÈóÚèõÉòã ĂÚÂóäßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔó
ÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈØòĈÈ 4 ÃòĈÚÖîÚ ĀëÕÈÿÜĆÚáóßÜäñÂîÛăÕ­ÕòÈÚöĈ 

   



  
 

54 

 
                                

 
 
  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
  
 
 
 

 
áóßÜäñÂîÛ 2 ÃòĈÚÖîÚĂÚÂóäÕČóÿÚõÚÈóÚèõÉòã 

ÃòĈÚÖîÚ                             ÂóäÕČóÿÚõÚÈóÚ ÝæÂóäÕČóÿÚõÚÈóÚ 

ÃòĈÚÖîÚĂÚÂóäÕČóÿÚõÚÈóÚ
èõÉòã  

ÃòĈÚÖîÚØöć 1 

é÷ÂêóĀæñ

èõÿÅäóñì°Ã­îâúæ

ßøĈÚÑóÚ 

é÷ÂêóĀæñèõÿÅäóñì°ëáóß 
ÜòÎìóÉóÂÿîÂëóä ÈóÚèõÉòã                                
ĀæñÂóäé÷ÂêóÉóÂëáóßÉäõÈ 

ÚòÂÿäöãÚâöÝæëòâåØÙõċĂÚèõËóÅÔõÖéóëÖä°ÖČćó 

ÅäúëîÚĀãÂÿÚøĈîìóÿÜĆÚÿäøćîÈ ą ÚòÂÿäöãÚăâ¬ÿìĆÚ

ÅèóâëòâßòÚÙ°ÃîÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛÿÚøĈîìó

ÅÔõÖéóëÖä°ÿäøćîÈîøćÚ ą Āæñăâ¬ÿìĆÚÅùÔÅ¬óÃîÈ

ÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

é÷ÂêóĀÚèØóÈĂÚÂóäĀÂ­ÜòÎìó 
ÉóÂÿîÂëóäĀæñÈóÚèõÉòã 

 

ÂČóìÚÕÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã

ĀæñÃòĈÚÖîÚĂÚÂóäßòÓÚóÿÅäøćîÈâøî 

îîÂĀÛÛÂõÉÂääâÂóäÿäöãÚäú­ÿÂöćãèÂòÛ

ÿäÃóÅÔõÖØöćëòâßòÚÙ°ÂòÛÿÚøĈîìóÅÔõÖéóëÖä°

ÿäøćîÈîøćÚą 

ÂČóìÚÕÃîÛÿÃÖÃîÈÿÚøĈîìó

îîÂĀÛÛÂõÉÂääâÂóäÿäöãÚäú­ 

ØöćÛúäÔóÂóäĀÛÛÿËøćîâāãÈÂòÛ

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÂČóìÚÕ

äúÜĀÛÛÂóäèòÕĀæñÂóäÜäñÿâõÚÝæ 

ÃòĈÚÖîÚØöć 2 

ßòÓÚó

ÿÅäøćîÈâøîØöćĂË­

ĂÚÂóäèõÉòã 

ĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ ëøćîÂóäÿäöãÚäú­          

ĀÛÛØÕëîÛ ĀÛÛëîÛ×óâ                   

ĀÛÛëòÈÿÂÖßåÖõÂääâ ĀÛÛëòâáóêÔ° 

ÃòĈÚÖîÚØöć 3 

ØÕæîÈ

áóÅëÚóâĀæñ

ÿÂĆÛäèÛäèâ

Ã­îâúæ 

ßòÓÚóĀæñÜäòÛÜäùÈÿÅäøćîÈâøî 

ØöćĂË­ĂÚÂóäÿÂĆÛäèÛäèâÃ­îâúæ ÜäñëõØÙõáóßÃîÈÿÅäøćîÈâøî 

ØÕæîÈÚČóä¬îÈÿßøćîìóÜäñëõØÙõáóß  

1.äóãÛùÅÅæ 2.Âæù¬âã¬îã  

Āæñ 3.áóÅëÚóâ 

Âæù¬âÖòèîã¬óÈ 

äñãñÿèæóØöćĂË­ĂÚÂóäØÕæîÈ 

ĀÛÛĀÝÚÂóäØÕæîÈ 

Ã­îâúæÉóÂÂóäØÕæîÈ 

ÅòÕÿæøîÂÂæù¬âÖòèîã¬óÈ ÂČóìÚÕ

äñãñÿèæóĂÚÂóäØÕæîÈÂČóìÚÕ

ĀÛÛĀÝÚÂóäØÕæîÈ 

ØÕæîÈĀæñÿÂĆÛäèÛäèâÃ­îâúæ 

ÃòĈÚÖîÚØöć 4 

ÂóäèõÿÅäóñì°

Ã­îâúæĀæñë×õÖõ

ØöćĂË­ 

ÝæÂóäèõÿÅäóñì°Ã­îâúæ  

ëäùÜÝæÂóäèõÉòã 

ÂČóìÚÕèõÙöÂóäèõÿÅäóñì°Ã­îâúæĀæñ

ë×õÖõØöćĂË­ĂÚÂóäèõÉòã 

èõÿÅäóñì°Ã­îâúæØöćĂË­ÉóÂÂóäØÕæîÈ 
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ÃòĈÚÖîÚØöć 1 Âóäé÷ÂêóĀæñèõÿÅäóñì°Ã­îâúæßøĈÚÑóÚ 
ÂóäÕČóÿÚõÚÂóäĂÚÃòĈÚÖîÚÚöĈ Åøî èõÿÅäóñì°ĀæñëòÈÿÅäóñì°ÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ

ÂòÛëáóßÂóäÿäöãÚÂóäëîÚÃîÈÅäúĀæñÚòÂÿäöãÚØöćÿÂöćãèÂòÛÿäÃóÅÔõÖ  āÕãÿîÂëóäĀæñÈóÚèõÉòãØöć
ÚČóâóèõÿÅäóñì°ĀæñëòÈÿÅäóñì° âöÕòÈÚöĈ 

1. é÷ÂêóÉóÂÿîÂëóä āÕãâöäóãæñÿîöãÕ ÕòÈÚöĈ 

é÷ÂêóëáóßÜòÎìóÿÂöćãèÂòÛÂóäé÷ÂêóĀÚèāÚ­âÂóäÉòÕÂóäé÷ÂêóÅÔõÖéóëÖä°Āæñ
èõØãóéóëÖä°äñÕòÛÚóÚóËóÖõ TIMSS 2015 (Trends in International Mathematics and 
Science Study ìäøîTIMSS2015) ßÛè¬ó ÜäñÿØéăØãâöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä°ÿØ¬óÂòÛ 431 
ÅñĀÚÚ ÉòÕîãú¬ĂÚîòÚÕòÛØöć 26 ÃîÈÜäñÿØéØöćÿÃ­óä¬èâÂóäÜäñÿâõÚÉóÂØòĈÈìâÕ 39 ÜäñÿØé āÕã
ÅñĀÚÚØöćăÕ­îãú¬ äñÕòÛ 1 ìäøîäñÕòÛÖČćó (Low International Benchmark) Ì÷ćÈâöäñÕòÛÅñĀÚÚÖòĈÈĀÖ¬ 
400-474 ÅñĀÚÚ Âóäé÷ÂêóëáóßÜòÎìóÿÂöćãèÂòÛÂóäÉòÕÂóäÿäöãÚÂóäëîÚÃîÈÚòÂÿäöãÚË¬èÈËòĈÚØöć 3 
äñÕòÛâòÙãâé÷ÂêóÖîÚÖ­ÚÉóÂāÅäÈÂóäÜäñÿâõÚÝæÚòÂÿäöãÚä¬èâÂòÛÚóÚóËóÖõ (Programme for 
International Student Assessment ìäøî PISA) ÃîÈîÈÅ°ÂóäÿßøćîÅèóâä¬èââøîØóÈÿéäêÑÂõÉĀæñ
ÂóäßòÓÚó (Organisation for Economic Co-operation and Development ìäøî OECD) Ì÷ćÈÝæ
ÂóäÜäñÿâõÚ PISA 2012 ßÛè¬ó ÚòÂÿäöãÚăØãâöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä°  427 ÅñĀÚÚ 
(Å¬óÿÊæöćã OECD 494 ÅñĀÚÚ) Ì÷ćÈÖČćóÂè¬óÅ¬óÿÊæöćã OECD ãõćÈăÜÂè¬óÚòĈÚ ÿâøćîé÷ÂêóÝæÂóäØÕëîÛ
ÉóÂëČóÚòÂÜäñÿâõÚÝæÂóäÉòÕÂóäé÷Âêó ØöćÕČóÿÚõÚÂóäÜäñÿâõÚÅùÔáóßÂóäé÷ÂêóäñÕòÛËóÖõ  
ÿßøćîÅèÛÅùâĀæñäòÂêóÅùÔáóßÂóäé÷ÂêóÃîÈë×óÚé÷ÂêóÖ¬óÈ ą ØòćèÜäñÿØéĂì­âöâóÖäÑóÚ
ĂÂæ­ÿÅöãÈÂòÚĀæñëñØ­îÚ×÷ÈÅùÔáóßÃîÈÝú­ÿäöãÚ āÕãÝæÂóäÜäñÿâõÚĂÚÜöÂóäé÷Âêó 2559 Ì÷ćÈØÕëîÛ
ÝæëòâåØÙõċØóÈÂóäÿäöãÚÃîÈÚòÂÿäöãÚäñÕòÛÜäñ×âé÷ÂêóÜöØöć 6 ĀæñâòÙãâé÷ÂêóÜöØöć 3 ßÛè¬ó 
ÚòÂÿäöãÚĂÚäñÕòÛËòĈÚÜäñ×âé÷ÂêóÜöØöć 6 âöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä°ĂÚëóäñÿäÃóÅÔõÖ  
ä­îãæñ 44.21 ĀæñĂÚËòĈÚâòÙãâé÷ÂêóÜöØöć 3 âöÅñĀÚÚÿÊæöćãèõËóÅÔõÖéóëÖä°ĂÚëóäñÿäÃóÅÔõÖ  
ä­îãæñ 44.90 Ì÷ćÈîãú¬ĂÚäñÕòÛÖČćó 

 
 
 
 
 

http://www.oecd.org/pisa/
http://www.oecd.org/pisa/
http://www.oecd.org/pisa/
https://www.oecd.org/
http://www.oecd.org/
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2. é÷ÂêóëáóßÉäõÈĂÚÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖĂÚÜòÉÉùÛòÚ āÕãÂóäé÷ÂêóÜòÎìó
ÉóÂÝú­ÿËöćãèËóÎÕ­óÚÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖ ÅäúØöćëîÚÚòÂÿäöãÚĂÚäñÕòÛÜäñ×âé÷ÂêóĀæñäñÕòÛ
âòÙãâé÷ÂêóÖîÚÖ­Ú ĀæñëîÛ×óâÚòÂÿäöãÚäñÕòÛâòÙãâé÷ÂêóÖîÚÖ­ÚÿÂöćãèÂòÛÅèóâäú­ØóÈÿäÃóÅÔõÖ
ØöćĂË­ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

2.1 Âóäé÷ÂêóÜòÎìóÉóÂÝú­ÿËöćãèËóÎÕ­óÚÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖĀæñÅäúÝú­ëîÚ 
āÕãÝú­èõÉòãÿÜĆÚÝú­é÷Âêó āÕãâöÃòĈÚÖîÚÂóäÕČóÿÚõÚÂóä ÕòÈÚöĈ 

1. ëä­óÈĀÛÛëîÛ×óâĀÛÛîòÖÚòã āÕãâöÅČó×óâ 3 Ã­î Åøî 1) Ø¬óÚÅõÕè¬óëóÿìÖùØöć
ÚòÂÿäöãÚăâ¬ëóâóä×ÿäöãÚèõËóÿäÃóÅÔõÖăÕ­ÕöÿØ¬óØöćÅèäâöëóÿìÖùâóÉóÂÿäøćîÈĂÕ 2) Ø¬óÚÅõÕè¬ó×­óÉñ
ë¬ÈÿëäõâĂì­ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈèõËóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÅäúÝú­ëîÚÅèäë¬Èÿëäõâ
ÂóäÿäöãÚÂóäëîÚîã¬óÈăä Āæñ 3) Ø¬óÚÅõÕè¬óèõËóÿäÃóÅÔõÖãòÈÉČóÿÜĆÚØöćÉñÖ­îÈâöÂóäÿäöãÚÂóäëîÚ
Ö¬îăÜìäøîăâ¬ îã¬óÈăä ÉÈĂì­ÿìÖùÝæÜäñÂîÛ  

2. ë¬ÈĀÛÛëîÛ×óâăÜãòÈÝú­ÿËöćãèËóÎÕ­óÚÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖ ÉČóÚèÚ 4  
Ø¬óÚ āÕãÝú­èõÉòãăÕ­äòÛĀÛÛëîÛ×óâÅøÚ 4 ÊÛòÛ Āæñë¬ÈăÜãòÈÅäúØöćëîÚĂÚäñÕòÛÜäñ×âé÷ÂêóĀæñ
äñÕòÛâòÙãâé÷ÂêóÉČóÚèÚ 7 āäÈÿäöãÚ ØòĈÈìâÕ 14 ÊÛòÛ āÕãÝú­èõÉòãăÕ­äòÛĀÛÛëîÛ×óâÅøÚ 11 ÊÛòÛ   

3. Ýú­èõÉòãèõÿÅäóñì°Ã­îâúæÉóÂĀÛÛëîÛ×óâāÕãĀÛ¬ÈÿÜĆÚ 3 ÜäñÿÕĆÚ ÕòÈÚöĈ 
3.1 Ø¬óÚÅõÕè¬óëóÿìÖùØöćÚòÂÿäöãÚăâ¬ëóâóä×ÿäöãÚèõËóÿäÃóÅÔõÖăÕ­ÕöÿØ¬óØöćÅèäâö

ëóÿìÖùâóÉóÂÿäøćîÈĂÕ 
3.1.1 ÜòÎìóØöćÿÂõÕÉóÂÅäúÝú­ëîÚ ăÕ­ĀÂ¬ 
1) ÅäúÉòÕÂóäÿäöãÚÂóäëîÚăâ¬ÿîøĈîÖ¬îÂóäëøÛÅ­Ú ÅóÕÂóäÔ° 
2) ÅäúãòÈÃóÕÂóäãÂÖòèîã¬óÈìäøîÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛ

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈäèâ×÷ÈÃóÕÂóäãÂÖòèîã¬óÈë×óÚÂóäÔ°ÜòÎìóĂÂæ­ÖòèÝú­ÿäöãÚØöćëóâóä×ĀÂ­ăÕ­
Õ­èãÅèóâäú­ØóÈÿäÃóÅÔõÖØöćÿìâóñëâÂòÛäñÕòÛÅèóâäú­ÃîÈÝú­ÿäöãÚ 

3) ÅäúÃóÕĀÅæÚëøćîĀæñîùÜÂäÔ°ĂÚÂóäÿäöãÚÂóäëîÚ 
4) ÅäúÿîÈãòÈÃóÕÅèóâäú­ÅèóâÿÃ­óĂÉØöćæ÷ÂÌ÷ĈÈĂÚÿäøćîÈØöćëîÚ 

3.1.2 ÜòÎìóØöćÿÂõÕÉóÂÖòèÝú­ÿäöãÚ ăÕ­ĀÂ¬ 
1) ÚòÂÿäöãÚÅõÕè¬óèõËóÅÔõÖéóëÖä°ÿÜĆÚèõËóØöćãóÂ ØČóĂì­ăâ¬ËîÛÿäöãÚ

ÅÔõÖéóëÖä° 
2) ÚòÂÿäöãÚâîÈè¬óëõćÈØöćÿäöãÚÿÜĆÚÿäøćîÈăÂæÖòèÉ÷Èăâ¬Å¬îãëÚĂÉ 
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3) ÚòÂÿäöãÚÃóÕÅèóâäú­ßøĈÚÑóÚØöćÉñË¬èãĂÚÂóäÿäöãÚÿäÃóÅÔõÖ ÿË¬Ú    
ÂóäèòÕ Åèóâäú­ë÷ÂÿËõÈÜäõáúâõ Úõãóâ ÂÏ ĀæñØåêÏöÖ¬óÈą 

3.2 Ø¬óÚÅõÕè¬ó×­óÉñë¬ÈÿëäõâĂì­ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈèõËóÿäÃóÅÔõÖÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÅäúÝú­ëîÚÅèäë¬ÈÿëäõâÂóäÿäöãÚÂóäëîÚîã¬óÈăä  

1) ëîÚìäøîãÂÖòèîã¬óÈĂì­ÚòÂÿäöãÚăÕ­ØäóÛ×÷ÈÜäñāãËÚ°ÃîÈÿäÃóÅÔõÖ 
2) ĀëÕÈĂì­ÚòÂÿäöãÚÿìĆÚÅèóâÿËøćîâāãÈÃîÈÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚ

ËöèõÖÉäõÈ 
3) ëîÚĂì­ÿìĆÚÂóäÚČóÅèóâäú­ØóÈÿäÃóÅÔõÖăÜĂË­ ÂóäÜäñãùÂÖ°  

ÂóäĀÂ­ÜòÎìóØöćÿÜĆÚÜäñāãËÚ°ĂÚËöèõÖÉäõÈ 
4) ÉòÕÂõÉÂääâë¬ÈÿëäõâÂóäëČóäèÉ ÂóäëøÛÅ­Ú ÅóÕÂóäÔ° èóÈĀÝÚĀæñ

ĀÂ­ÜòÎìóāÕãĂË­ë×óÚÂóäÔ°ÜòÎìóØóÈÿäÃóÅÔõÖØöćØ­óØóã Ú¬óëÚĂÉ 
5) ĂË­ÿÅäøćîÈâøî/ëøćîÂóäÿäöãÚäú­ØöćìæóÂìæóã ÿË¬Ú ÃîÈÉäõÈ îùÜÂäÔ°ØöćĀëÕÈ

äúÜÿäÃóÅÔõÖ 3 âõÖõ āÜäĀÂäâ GSP āÜäĀÂäâÂóäëä­óÈäúÜØäÈÿäÃóÅÔõÖ îøćÚ ą 
6) ëîÚĀÛÛÛúäÔóÂóä (STEM Education) ÂóäØČóāÅäÈÈóÚ ĀæñĂË­

Ã­îâúæØöćÿÂöćãèÃ­îÈÕ­óÚÿäÃóÅÔõÖĂÚëõćÈĀèÕæ­îâ ĂÚËöèõÖÜäñÉČóèòÚ 
3.3 Ø¬óÚÅõÕè¬óèõËóÿäÃóÅÔõÖãòÈÉČóÿÜĆÚØöćÉñÖ­îÈâöÂóäÿäöãÚÂóäëîÚÖ¬îăÜ

ìäøîăâ¬ îã¬óÈăä ÉÈĂì­ÿìÖùÝæÜäñÂîÛ Ì÷ćÈÝú­ÿËöćãèËóÎÕ­óÚÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖ ÉČóÚèÚ  
4 Ø¬óÚ ÖîÛăÜĂÚØõéØóÈÿÕöãèÂòÚÅøî âöÅèóâÉČóÿÜĆÚ ĀæñâöÿìÖùÝæÜäñÂîÛÕòÈÖ¬îăÜÚöĈ 

1) ÿÜĆÚÜäñāãËÚ°ĂÚÿäøćîÈÂóäÅõÕÂóäĀëÕÈÿìÖùÝæÂóäßõëúÉÚ°ÂóäÿäöãÛÿäöãÈ
îã¬óÈÿÜĆÚäñÛÛ (ëóâóä×Þ÷ÂĂì­ÚòÂÿäöãÚĀëÕÈÂóäßõëúÉÚ°îã¬óÈÿÜĆÚÚõäÚòã) 

2) ìæóãą ÿäøćîÈÃîÈÿäÃóÅÔõÖÿÜĆÚÜäñāãËÚ°Ö¬îÂóäÚČóăÜÜäñãùÂÖ°ĂË­ ÿË¬Ú 
ÿäøćîÈÂóäĀÜæÈØóÈÿäÃóÅÔõÖ ÅèóâÿØ¬óÂòÚØùÂÜäñÂóä ÅèóâÅæ­óã Âóäëä­óÈ ÿÜĆÚÖ­Ú 

3) ØùÂÜäñÿØéØòćèāæÂë¬ÈÿëäõâĂì­ÚòÂÿäöãÚÿäöãÚÿäÃóÅÔõÖ āÕããòÈÅÈÛääÉù
îãú¬ĂÚìæòÂëúÖä ĀëÕÈè¬ó āÕãëóÂæãòÈÿìĆÚè¬óëóäñÿäÃóÅÔõÖãòÈâöÅèóâëČóÅòÎ 

4) âöÈóÚèõÉòãâóÂâóãÿÂöćãèÂòÛÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖ ØöćãČĈó×÷ÈÅèóâ
ÉČóÿÜĆÚØöćÅäúÝú­ëîÚÖ­îÈé÷ÂêóĀæñßòÓÚóÂóäÉòÕÂóäÿäöãÚäú­ÿäÃóÅÔõÖ 

5)  ÿÜĆÚßøĈÚÑóÚĂÚÂóäÅ­ÚìóÅèóâäú­ĂÚäñÕòÛØöćëúÈÃ÷ĈÚ   



  
 

58 

6) ÿÜĆÚèõËóØöćØČóĂì­ÚòÂÿäöãÚâöÅèóâäú­ë÷ÂÿËõÈÜäõáúâõ (Spatial Sense) ĀÖ¬
èõËóîøćÚ ą ĂÚäñÕòÛÚöĈ ÿË¬Ú ßöËÅÔõÖ, ë×õÖõ ØČóĂì­ÚòÂÿäöãÚâöÅèóâäú­ë÷ÂÿËõÈÉČóÚèÚ (Number Sense) 
Ì÷ćÈÚòÂÿäöãÚÉñÖ­îÈâöØòĈÈëîÈîã¬óÈÃóÕîã¬óÈĂÕîã¬óÈìÚ÷ćÈăâ¬ăÕ­ 

7) ÿÜĆÚèõËóØöćîóÉÿäöãÂăÕ­è¬ó ë¬èÚìÚ÷ćÈÿÜĆÚèõËóÅÔõÖéóëÖä°áóÅÜÂÖõ
ÅÔõÖéóëÖä°ØöćÿÜĆÚäúÜÙääâ ÿßäóñÛóÈÿäøćîÈëóâóä×âîÈÿìĆÚăÕ­Õ­èãÖóÉóÂÂóäëä­óÈìäøîØöćßÛÿìĆÚĂÚ
ÙääâËóÖõ ÿË¬Ú èÈÂæâĀÖÂÖ¬óÈÉóÂÉČóÚèÚØöćÿÜĆÚÚóâÙääâØòĈÈìâÕ 

8) ÿÜĆÚßøĈÚÑóÚÃîÈÂóäé÷ÂêóĂÚäñÕòÛëúÈ ÂóäØČóèõÉòãĂÚäñÕòÛëúÈ Øöćâö
ÿÚøĈîìóèõËóĂìâ¬ ą āÕãÛúäÔóÂóäÉóÂéóëÖä°ìæóãëóÃó ØòĈÈÿäÃóÅÔõÖ ßöËÅÔõÖ ĀæñèõØãóÂóä
ÅîâßõèÿÖîä° 

ÉóÂóäé÷ÂêóëáóßÉäõÈĂÚÂóäÿäöãÚÂóäëîÚÿäÃóÅÔõÖĂÚÜòÉÉùÛòÚ ÕòÈØöćÂæ¬óèâóÃ­óÈÖ­Ú
ëäùÜăÕ­è¬ó 1) ÂóäØöćÚòÂÿäöãÚăâ¬ëóâóä×ÿäöãÚèõËóÿäÃóÅÔõÖăÕ­ÕöÿØ¬óØöćÅèäâöëóÿìÖùâóÉóÂ 2 ë¬èÚÅøî 
âóÉóÂÅäúÝú­ëîÚĀæñÉóÂÖòèÝú­ÿäöãÚÿîÈ ĂÚë¬èÚÃîÈÉóÂÅäúÝú­ëîÚ ăÕ­ĀÂ¬ ÅäúÉòÕÂóäÿäöãÚÂóäëîÚ 
ăâ¬ÿîøĈîÖ¬îÂóäëøÛÅ­Ú ÃóÕÂóäãÂÖòèîã¬óÈë×óÚÂóäÔ°ÜòÎìóĂÂæ­ÖòèÝú­ÿäöãÚĀæñÃóÕîùÜÂäÔ°ĂÚ 
ÂóäÿäöãÚÂóäëîÚ ĀæñĂÚë¬èÚØöćâóÉóÂÖòèÝú­ÿäöãÚÿîÈ ăÕ­ĀÂ¬ ÚòÂÿäöãÚÅõÕè¬óèõËóÅÔõÖéóëÖä°ÿÜĆÚèõËó
ØöćãóÂĀæñÿÜĆÚÿäøćîÈăÂæÖòè ÚòÂÿäöãÚÃóÕÅèóâäú­ßøĈÚÑóÚØöćÉñË¬èãĂÚÂóäÿäöãÚÿäÃóÅÔõÖ  
2) Âóäë¬ÈÿëäõâĂì­ÚòÂÿäöãÚÿìĆÚÅùÔÅ¬óÃîÈèõËóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈÅäúÝú­ëîÚÅèä
ë¬ÈÿëäõâÂóäÿäöãÚÂóäëîÚāÕãÂóäãÂÖòèîã¬óÈĂì­ÚòÂÿäöãÚăÕ­ØäóÛ×÷ÈÜäñāãËÚ°ÃîÈÿäÃóÅÔõÖĀæñ
ÂóäÚČóÅèóâäú­ØóÈÿäÃóÅÔõÖăÜÜäñãùÂÖ°ĂË­ĂÚËöèõÖÜäñÉČóèòÚĀæñÅèäĂË­ëøćîÂóäÿäöãÚäú­ØöćìæóÂìæóã 
Āæñ 3) âöÅèóâÉČóÿÜĆÚØöćÉñÖ­îÈâöÂóäÿäöãÚÂóäëîÚèõËóÿäÃóÅÔõÖÖ¬îăÜ ÿÚøćîÈÉóÂ èõËóÿäÃóÅÔõÖ
ÿÜĆÚÜäñāãËÚ°ĂÚÿäøćîÈÂóäÅõÕ ÂóäĀëÕÈÿìÖùÝæ ÂóäßõëúÉÚ° ÂóäÿäöãÛÿäöãÈîã¬óÈÿÜĆÚäñÛÛĀæñ 
ÿÜĆÚèõËóØöćÿÜĆÚë¬èÚìÚ÷ćÈÃîÈèõËóÅÔõÖéóëÖä°áóÅÜÂÖõØöćÿÜĆÚäúÜÙääâ îöÂØòĈÈãòÈÿÜĆÚßøĈÚÑóÚĂÚ 
ÂóäÅ­ÚìóÅèóâäú­ĂÚäñÕòÛØöćëúÈÃ÷ĈÚ 
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ÃòĈÚÖîÚØöć 2 ßòÓÚóÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã 
ÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòãĂÚÅäòĈÈÚöĈ ÜäñÂîÛÕ­èã ĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ÂóäÛúäÔóÂóäĀÛÛ

ÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 ĀÛÛØÕëîÛèòÕ
Åèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ĀÛÛëòÈÿÂÖßåÖõÂääâ
ÿßøćîé÷ÂêóÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ĀÛÛèòÕÂóäÿìĆÚÅùÔÅ¬óÃîÈ
ÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ĀÛÛëòâáóêÔ°ÿßøćîé÷ÂêóÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬î
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ĀæñĀÛÛëòâáóêÔ°ÿßøćîé÷ÂêóÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìó
ÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
1. ÂČóìÚÕÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã 
ÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã âö 2 æòÂêÔñ Åøî ÿÅäøćîÈâøîëČóìäòÛÝú­èõÉòãĂË­ĂÚÂóäëîÚĀæñ 

ÂóäÜäñÿâõÚÝæ 
1.1 ÿÅäøćîÈâøîëČóìäòÛÝú­èõÉòãĂË­ĂÚÂóäëîÚ Åøî ĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã

ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
1.2 ÿÅäøćîÈâøîëČóìäòÛÝú­èõÉòãĂË­ĂÚÂóäÜäñÿâõÚÝæ ÿßøćîÂóäÜäñÿâõÚÝæĂÚ 2 Õ­óÚ 

ÅøîÂóäÜäñÿâõÚÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈĀæñ 
ÂóäÜäñÿâõÚÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ āÕãâöäóãæñÿîöãÕ ÕòÈÚöĈ 

1.2.1 ÿÅäøćîÈâøîÜäñÿâõÚÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛ
ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ÜäñÂîÛÕ­èã 

1. ĂÛÂõÉÂääâ 
2. ĀÛÛØÕëîÛèòÕÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛ

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
3. ĀÛÛëòâáóêÔ°ÿßøćîé÷ÂêóÅèóâëóâóä×ÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛ

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
1.2.2 ÿÅäøćîÈâøîÜäñÿâõÚÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 

1. ĀÛÛèòÕÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
2. ĀÛÛëòÈÿÂÖßåÖõÂääâÿßøćîé÷ÂêóÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬î

ë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ 
3. ĀÛÛëòâáóêÔ°ÿßøćîé÷ÂêóÂóäÿìĆÚÅùÔÅ¬óÃîÈÿäÃóÅÔõÖÖ¬îë×óÚÂóäÔ° 

ĂÚËöèõÖÉäõÈ 
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2. ÃòĈÚÖîÚÂóäßòÓÚóÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã 
1. ĀÝÚÂóäÉòÕÂóäÿäöãÚäú­  âöÃòĈÚÖîÚĂÚÂóäÕČóÿÚõÚÈóÚ ÕòÈÚöĈ 

1.1 ìæòÈÉóÂăÕ­é÷ÂêóÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°
ĂÚËöèõÖÉäõÈĀæñäúÜĀÛÛÂóäßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­Āæ­è Ýú­èõÉòãé÷ÂêóÿÅäøćîÈâøîÿÅäøćîÈĂË­ìäøî
îùÜÂäÔ°Ö¬óÈ ą ØöćÿÂöćãèÃ­îÈÂòÛÂóäë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ØöćĂË­Åèóâäú­ìäøîìæòÂÂóäØóÈÿäÃóÅÔõÖĂÚ
ÂóäîîÂĀÛÛìäøîÜäñÕõêÑ° ÉóÂÚòĈÚÝú­èõÉòãØÕæîÈÜäñÕõêÑ°ÿÅäøćîÈâøîÿÅäøćîÈĂË­ìäøîîùÜÂäÔ°ÿìæ¬óÚòĈÚ 
Āæ­èÚČóÃòĈÚÖîÚĀæñÂäñÛèÚÂóäĂÚÂóäÜäñÕõêÑ°âóÿÃöãÚÿÜĆÚĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ÉÚÅäÛØòĈÈ  
7 ĀÝÚ āÕãĀÝÚÂóäÉòÕÂóäÿäöãÚäú­Øöć 1- 6 ĂË­ÿèæóĀÝÚæñ 4 ÅóÛ ĀæñĀÝÚÂóäÉòÕÂóäÿäöãÚäú­Øöć 7  
ĂË­ÿèæó 3 ÅóÛ äèâØòĈÈëõĈÚĂË­ÿèæó 27 ÅóÛ (ÅóÛæñ 50 ÚóØö) Āæ­èÚČóĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ØöćăÕ­
ÿëÚîÖ¬îÅÔñÂääâÂóäÅèÛÅùâÜäõÎÎóÚõßÚÙ°ÿßøćîßõÉóäÔóÜäòÛÜäùÈĀÂ­ăÃ ÿâøćîÝú­èõÉòãÜäòÛÜäùÈĀÂ­ăÃ
ĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ÖóâÅČóĀÚñÚČóÃîÈÅÔñÂääâÂóäÅèÛÅùâÜäõÎÎóÚõßÚÙ°ÉÚÅäÛØùÂĀÝÚ
ÿäöãÛä­îãĀæ­èÝú­èõÉòãÚČóĀÝÚÂóäÉòÕÂóäÿäöãÚäú­Ăì­Ýú­ÿËöćãèËóÎÖäèÉëîÛ āÕãâöÝú­ÿËöćãèËóÎ ÉČóÚèÚ 3 
ÅÚ Åøî ÿÜĆÚÝú­ÿËöćãèËóÎÕ­óÚÂóäßòÓÚóÂóäÿäöãÚäú­Õ­óÚÅÔõÖéóëÖä° ÉČóÚèÚ 2 ÅÚ ĀæñÅäúÝú­ëîÚèõËó
ÅÔõÖéóëÖä° ÉČóÚèÚ 1 ÅÚ āÕãÝú­ÿËöćãèËóÎÖäèÉëîÛÅèóâëîÕÅæ­îÈ Õ­óÚÿÚøĈîìó ÂõÉÂääâ 
ÉùÕÜäñëÈÅ°ÂóäÿäöãÚäú­ ĀæñÂóäÜäñÿâõÚÝæāÕãĂË­ĀÛÛÜäñÿâõÚÅèóâëîÕÅæ­îÈĀæñèõÿÅäóñì°āÕãĂË­
Å¬ó IOC ìæòÈÉóÂÚòĈÚÝú­èõÉòãÅòÕÿæøîÂĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ØöćâöÕòËÚöÅèóâëîÕÅæ­îÈ (IOC) ÖòĈÈĀÖ¬ 0.5 
Ã÷ĈÚăÜ ĀæñÚČóâó ÜäòÛÜäùÈĀÂ­ăÃÖóâÃ­îÿëÚîĀÚñÃîÈÝú­ÿËöćãèËóÎĀæñăÕ­ÿäöãÚÜä÷ÂêóÝú­ÿËöćãèËóÎîöÂ
ÅäòĈÈìÚ÷ćÈÂ¬îÚØöćÉñÚČóăÜëîÚÉäõÈ 

1.2 ÚČóĀÝÚÂóäÉòÕÂóäÿäöãÚäú­ØöćÜäòÛÜäùÈÿäöãÛä­îãĀæ­èăÜØÕæîÈÚČóä¬îÈÂòÛÚòÂÿäöãÚĂÚ 
ËòĈÚâòÙãâé÷ÂêóÜöØöć 2 Øöćăâ¬ĂË¬Âæù¬âÿÜ­óìâóãÃîÈāäÈÿäöãÚÜäóāâËèõØãóäóâîõÚØäó ÿÃÖÛóÈÿÃÚ  
ÂäùÈÿØßâìóÚÅä ĂÚÂóäé÷ÂêóÅäòĈÈÚöĈ Ýú­èõÉòãßòÓÚóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóä
ĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 Āæ­èÚČóăÜìó
ÜäñëõØÙõáóßÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°
ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 Ì÷ćÈĂË­ÚòÂÿäöãÚÂæù¬âØÕæîÈÚČóä¬îÈĂÚÂóäìó
ÅùÔáóßÿÅäøćîÈâøîāÕãßõÉóäÔóÅñĀÚÚÕõÛÃîÈÚòÂÿäöãÚĂÚäóãèõËóÅÔõÖéóëÖä°Āæ­èĀÛ¬ÈÚòÂÿäöãÚ
îîÂÿÜĆÚ 3 Âæù¬â ÅøîÿÂ¬È ÜóÚÂæóÈĀæñî¬îÚ ÿßøćîÂČóìÚÕÿÜĆÚÚòÂÿäöãÚĂÚÂæù¬âØÕæîÈ 
ìóÜäñëõØÙõáóßāÕãØÕæîÈìóÜäñëõØÙõáóß 3 ÅäòĈÈ ăÕ­ĀÂ¬ (1) ÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæ  
(2) ÂóäìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îã Āæñ (3) ÂóäìóÜäñëõØÙõáóßáóÅëÚóâ āÕãâöäóãæñÿîöãÕ
ÕòÈÖ¬îăÜÚöĈ  
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(1) ÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæ  
ÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæ Ýú­èõÉòãÿæøîÂÚòÂÿäöãÚÉČóÚèÚ 3 ÅÚ Ì÷ćÈÜäñÂîÛÕ­èã

ÚòÂÿäöãÚØöćÿÂ¬È ÜóÚÂæóÈ Āæñî¬îÚ îã¬óÈæñ 1 ÅÚ Ýú­èõÉòãÚČóÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã 
ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
ăÜØÕæîÈĂË­ÂòÛÂæù¬âÿÜ­óìâóãĂÚÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæ ÿßøćîÖäèÉëîÛÅèóâÿÜĆÚÜäÚòã
ÃîÈë×óÚÂóäÔ°ÜòÎìó Ã­îÅČó×óâĀæñìóÜäñëõØÙõáóßÃîÈÂõÉÂääâÂóäÿäöãÚäú­  āÕãÝú­èõÉòãĂì­
ÚòÂÿäöãÚæÈâøîÜÐõÛòÖõĂÚĀÖ¬æñÂõÉÂääâÂóäÿäöãÚäú­ÿÜĆÚäóãÛùÅÅæĀæñØČóĀÛÛØÕëîÛ 
èòÕÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ Āæ­èÚČóÅñĀÚÚÉóÂ 
ĂÛÂõÉÂääâ ÅäòĈÈØöć 6-7 Ì÷ćÈÿÜĆÚÅñĀÚÚĂÛÂõÉÂääâäóãÛùÅÅæĀæñĀÛÛØÕëîÛèòÕÅèóâëóâóä× 
ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ âóìóÜäñëõØÙõáóß E1/E2 Āæ­èÿØöãÛ
ÂòÛÿÂÔÒ° 60/60 ÝæÂóäèõÿÅäóñì°Ã­îâúæĀëÕÈÕòÈÖóäóÈ 1 

 
ÖóäóÈ 1 ÝæÂóäèõÿÅäóñì°ÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã             
ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
 

E1 E2 E1/E2 
65.28 66.67 65.28/66.67 

 
ÉóÂÖóäóÈ 1  ßÛè¬ó ÜäñëõØÙõáóßäóãÛùÅÅæÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã 

ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2  
âöÜäñëõØÙõáóßëúÈÂè¬óÿÂÔÒ° 60/60 āÕãâöÅ¬óÿÊæöćã 65.28/66.67 ĀëÕÈè¬ó ÂõÉÂääâÂóäÿäöãÚäú­
ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚ
âòÙãâé÷ÂêóÜöØöć 2 âöÜäñëõØÙõáóßÿÜĆÚăÜÖóâÿÂÔÒ° ÝæÉóÂÂóäìóÜäñëõØÙõáóßÿÜĆÚäóãÛùÅÅæ 
âöÃ­îÅ­ÚßÛØöćÅèäÜäòÛÜäùÈĀëÕÈÕòÈÖóäóÈ 2 
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ÖóäóÈ 2 Ã­îÅ­ÚßÛØöćÅèäÜäòÛÜäùÈÉóÂÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæÃîÈÂõÉÂääâÂóäÿäöãÚäú­
ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚ
âòÙãâé÷ÂêóÜöØöć 2  
 

ÂõÉÂääâØöć ÿäøćîÈ ëõćÈØöćÅèäÜäòÛÜäùÈ 

1 ä¬â 
Ýú­èõÉòãÅèäÿÖäöãâëČóäîÈîùÜÂäÔ°ÉČóßèÂăâ­āÅäÈëä­óÈëČóìäòÛØČóāÅäÈä¬â
ÿßõćâÃ÷ĈÚÿÚøćîÈÉóÂîùÜÂäÔ°ÛóÈËõĈÚÿÂõÕÅèóâÿëöãìóãÃÔñÚòÂÿäöãÚØČó
ÂóäÜäñÕõêÑ°ä¬â 

2 ĀÜ­ÚÛóëÿÂÖÛîæ 
Ýú­èõÉòãÅèäĀëÕÈÖòèîã¬óÈîùÜÂäÔ°ìäøîÿÅäøćîÈĂË­îøćÚ ąØöćĂË­ëâÛòÖõÃîÈ
ëöćÿìæöćãâÕ­óÚÃÚóÚĂì­ìæóÂìæóãÌ÷ćÈÅèäâöîã¬óÈÚ­îã 3 ËÚõÕ 

3 æúÂÂæõĈÈëä­óÈæèÕæóã 
ÅèäÖòÕÃòĈÚÖîÚÂóäĀÂñëæòÂÿØöãÚîîÂ Āæ­èĂË­ÂóäîÙõÛóãĀæñ
ãÂÖòèîã¬óÈĀØÚÿßøćîÿÜĆÚÂóäÜäñìãòÕÿèæóĂÚÂóäØČóÂõÉÂääâĀæñÿßøćî
ÅèóâÜæîÕáòãĂÚÂóäĂË­âöÕÅòÖÿÖîä° 

4 äóèÖóÂÝ­óÖõÕÝÚòÈ 
ÿßøćîæÕÂóäÿëöãÿèæóĂÚÂóäØČóÂõÉÂääâÝú­èõÉòãÅèäÿÖäöãâăâ­ăîéÂäöâØöć
ÿÉóñäúìòèØ­óãăè­Ăì­ÚòÂÿäöãÚĂì­ÿäöãÛä­îã 

5 Öú­Ăë¬ìÚòÈëøî 
Ýú­èõÉòãÅèäÚČóÖú­ìÚòÈëøîÃÚóÕÉäõÈâóĀëÕÈÜäñÂîÛĂÚÃòĈÚÖîÚØöćÚòÂÿäöãÚ
ÅČóÚèÔßøĈÚØöćÂóäØóëöĀæñÝú­èõÉòãÅèäÿÚ­ÚãČĈóĂì­ÚòÂÿäöãÚÿìĆÚè¬óÖ­îÈìó
ßøĈÚØöćÉóÂë¬èÚăìÚÃîÈÖú­Û­óÈ 

6 æúÂàùÖÛîæ 
Ýú­èõÉòãÖ­îÈÿÚ­ÚãČĈóÃòĈÚÖîÚÂóäëä­óÈâùâāÕãâùâØöćÚòÂÿäöãÚëä­óÈÉñÖ­îÈĂì­
âöÃÚóÕ 108 îÈéó Āæñ 120 îÈéóßîÕö 

7 Âæ¬îÈßòëÕù 

Ýú­èõÉòãÅèäÿÚ­ÚãČĈóÃòĈÚÖîÚÂóäÂäöÕĂì­ÿÜĆÚäîãĀæñÂóäÖòÕĂì­ÃóÕîîÂ
ÉóÂÂòÚÃîÈáóßÅæöćÃîÈÂæ¬îÈßòëÕùØöćÚòÂÿäöãÚîîÂĀÛÛ ÿÚøćîÈÉóÂ×­óÖòÕ
ÝõÕÖČóĀìÚ¬ÈÉñë¬ÈÝæĂì­ăâ¬ëóâóä×Ã÷ĈÚäúÜÿÜĆÚÂæ¬îÈăÕ­ Ì÷ćÈÂóäØČóĂìâ¬
îöÂÅäòĈÈØČóĂì­ÚòÂÿäöãÚÿëöãÿèæó 

 
(2) ÂóäØÕæîÈìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îã  
ÉóÂÖóäóÈ 2 ÉñÿìĆÚè¬óâöëõćÈØöćÅèäÜäòÛÜäùÈÌ÷ćÈÝú­èõÉòãăÕ­ØČóÂóäÜäòÛÜäùÈÿßøćîĂì­

ÂõÉÂääâÂóäÿäöãÚäú­âöÅèóâëâÛúäÔ°âóÂÃ÷ĈÚ āÕãâöÂóäÜäòÛÜäùÈÕòÈÚöĈ 1) ÂõÉÂääâØöć 1 ÿäøćîÈä¬â Ýú­èõÉòãăÕ­
ÿÖäöãâîùÜÂäÔ°ÿßõćâÃ÷ĈÚăè­ÿÝøćîÂäÔöØöćÚòÂÿäöãÚÜäñÕõêÑ°ËõĈÚÈóÚĀæ­èîùÜÂäÔ°ÿÂõÕËČóäùÕāÕãëČóäîÈ
ËõĈÚë¬èÚÿßõćâÉóÂÉČóÚèÚØöćĂË­îãú¬ÿÕõâîã¬óÈæñ 2-3 ËõĈÚ 2) ÂõÉÂääâØöć 2 ÿäøćîÈĀÜ­ÚÛóëÿÂÖÛîæ 
ÿÚøćîÈÉóÂÚòÂÿäöãÚë¬èÚĂìÎ¬ăâ¬ëóâóä×ÉõÚÖÚóÂóä×÷ÈÿÅäøćîÈâøîÿÅäøćîÈĂË­ØöćĂË­ìæòÂÂóäÃîÈëöćÿìæöćãâ
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Õ­óÚÃÚóÚĀæñăâ¬ØäóÛìæòÂÂóäØöćÚČóăÜĂË­ Ýú­èõÉòãÉ÷ÈăÕ­ÚČóîùÜÂäÔ°ØöćĂË­ëâÛòÖõÃîÈëöćÿìæöćãâÕ­óÚÃÚóÚ
âóĂì­ÚòÂÿäöãÚÕú ăÕ­ĀÂ¬ Âæ¬îÈĂë¬ÿÅäøćîÈâøîË¬óÈËÚõÕìæóãËòĈÚØöćĂË­āÅäÈëä­óÈÃîÈëöćÿìæöćãâÕ­óÚÃÚóÚĂÚ
ÂóäÿÜõÕÞó ë¬èÚîùÜÂäÔ°îøćÚ ą Ýú­èõÉòãăâ¬ëóâóä×ÚČóÿÃ­óâóĂÚì­îÈÿäöãÚăÕ­É÷ÈĂË­èõÙöÂóäĂì­ÚòÂÿäöãÚÕú
ÉóÂèõÕöāî ăÕ­ĀÂ¬ ÞóÖú­ÿÂĆÛÃîÈØöćÿÜõÕÃ÷ĈÚæÈāÕãÂóäĂË­Ãóã÷ÕÿÜĆÚāÅäÈëä­óÈëöćÿìæöćãâÕ­óÚÃÚóÚ Āæñ
æõàØ°ãÂä×ÛääØùÂØöćĂË­ìæòÂÂóäÃîÈëöćÿìæöćãâÕ­óÚÃÚóÚ 3) ÂõÉÂääâØöć 3 ÿäøćîÈæúÂÂæõĈÈëä­óÈæèÕæóã 
Ýú­èõÉòãÖòÕÃòĈÚÖîÚÂóäĀÂñëæòÂÿØöãÚîîÂăÜÿßøćîÅèóâÜæîÕáòã 4) ÂõÉÂääâØöć 4 ÿäøćîÈäóèÖóÂÝ­ó 
ÖõÕÝÚòÈ Ýú­èõÉòãĀæñÝú­Ë¬èãèõÉòãË¬èãÂòÚÿÉóñäúăâ­ăîéÂäöâÿßøćîÿÜĆÚîùÜÂäÔ°ëČóìäòÛÜäñÂîÛÿÜĆÚäóèÖóÂ
Ý­óÖõÕÝÚòÈ 5) ÂõÉÂääâØöć 5 ÿäøćîÈÖú­Ăë¬ìÚòÈëøî Ýú­èõÉòãăÕ­ÚČóÖú­Ăë¬ìÚòÈëøîÃÚóÕÉäõÈØöćâöæòÂêÔñĂÂæ­ÿÅöãÈ
ÂòÛÖú­ìÚòÈëøîÃÚóÕÉäõÈĂÚÂõÉÂääâØöćÚòÂÿäöãÚØČó ÿßøćîĂì­ÚòÂÿäöãÚăÕ­ÿìĆÚäóãæñÿîöãÕÃîÈÂóäÅČóÚèÔ
ßøĈÚØöćÝõèØùÂë¬èÚîã¬óÈËòÕÿÉÚĀæñÿßøćîÚČóâóÜäñÂîÛÂóäîÙõÛóãÉóÂÝú­èõÉòãÕ­èã 6) ÂõÉÂääâØöć 6 ÿäøćîÈ 
æúÂàùÖÛîæ Ýú­èõÉòãÿÚ­ÚãČĈóĂì­ÚòÂÿäöãÚÖäèÉëîÛÃÚóÕÃîÈâùâáóãĂÚÃîÈäúÜì­óÿìæöćãâĀæñìÂÿìæöćãâ
ØöćÚòÂÿäöãÚëä­óÈÃ÷ĈÚÉñÖ­îÈĂì­ăÕ­âùâÃÚóÕ 108 îÈéóĀæñ 120 îÈéóßîÕö āÕãÝú­èõÉòãĂì­ÚòÂÿäöãÚ
áóãĂÚÂæù¬âĀæÂÿÜæöćãÚÂòÚèòÕÃÚóÕÃîÈâùâáóãĂÚÃîÈäúÜì­óÿìæöćãâĀæñäúÜìÂÿìæöćãâØöćÚòÂÿäöãÚ
ëä­óÈÃ÷ĈÚÿßøćîĂì­ÚòÂÿäöãÚÜäòÛÜäùÈĀÂ­ăÃÂ¬îÚØöćÉñÕČóÿÚõÚÂóäØČóÂõÉÂääâÃòĈÚÖ¬îăÜ 7) ÂõÉÂääâØöć 7 ÿäøćîÈ
Âæ¬îÈßòëÕù Ýú­èõÉòãĂì­ÚòÂÿäöãÚÿÃöãÚä¬îÈäîãÃîÈáóßÅæöćĂì­ĀÖÂÖ¬óÈÂòÚÿßøćîæÕÅèóâëòÛëÚÉóÂÂóä
ÖòÕáóßÅæöćîîÂÉóÂÂäñÕóêæòÈĀÝ¬ÚĂìÎ¬ āÕãĂì­ÚòÂÿäöãÚæóÂÿë­ÚØ÷ÛĂÚÂäÔöØöćë¬èÚÚòĈÚÉñÖ­îÈÖòÕĂì­
ÃóÕîîÂÉóÂÂòÚ ĀæñĂì­æóÂÿë­ÚÜäñÂäÔöØöćë¬èÚÚòĈÚĂË­ÂäöÕÿÜĆÚäîãÿßøćîßòÛÃ÷ĈÚäúÜ 

ĂÚÂóäìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îã Ýú­èõÉòãĂË­ÚòÂÿäöãÚÉČóÚèÚ 9 ÅÚÉóÂÂóäÿæøîÂ
ĀÛÛÿÉóñÉÈØöćăâ¬ĂË¬Âæù¬âØöćăÕ­ÉóÂÂóäìóÜäñëõØÙõáóßäóãÛùÅÅæÌ÷ćÈÜäñÂîÛÕ­èãÚòÂÿäöãÚØöćÿÂ¬È   
ÜóÚÂæóÈ Āæñî¬îÚ ÿßøćîÖäèÉëîÛÅèóâÿÜĆÚÜäÚòãÃîÈë×óÚÂóäÔ°ÜòÎìó Ã­îÅČó×óâĀæñ 
ìóÜäñëõØÙõáóßÃîÈÂõÉÂääâÂóäÿäöãÚÂóäëîÚØöćĂË­ĂÚÂóäèõÉòãÉóÂÂæù¬âã¬îã āÕãÝú­èõÉòãĂì­ÚòÂÿäöãÚ 
æÈâøîÜÐõÛòÖõÂõÉÂääâĂÚĀÖ¬æñÂõÉÂääâÂóäÿäöãÚäú­ÿÜĆÚÂæù¬â Âæù¬âæñ 3 ÅÚ Āæ­èÚČóÅñĀÚÚ 
ÉóÂĂÛÂõÉÂääâ ÅäòĈÈØöć 6-7 Ì÷ćÈÿÜĆÚÅñĀÚÚĂÛÂõÉÂääâäóãÛùÅÅæĀæñĀÛÛØÕëîÛèòÕÅèóâëóâóä×
ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ âóìóÜäñëõØÙõáóß E1/E2 Āæ­èÿØöãÛ
ÂòÛÿÂÔÒ° 60/60 ÝæÂóäèõÿÅäóñì°Ã­îâúæĀëÕÈÕòÈÖóäóÈ 3 
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ÖóäóÈ 3 ÝæÂóäèõÿÅäóñì°ÂóäìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îãÃîÈÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖ
āÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷Âêó
ÜöØöć 2 
 

E1 E2 E1/E2 
69.98 69.26 69.98/69.26 

 
ÉóÂÖóäóÈ 3  ßÛè¬ó ÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îãÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã

ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
âöÜäñëõØÙõáóßëúÈÂè¬óÿÂÔÒ° 60/60 āÕãâöÅ¬óÿÊæöćã 69.98/69.26 ĀëÕÈè¬ó ÂõÉÂääâÂóäÿäöãÚäú­
ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚ
âòÙãâé÷ÂêóÜöØöć 2 âöÜäñëõØÙõáóßÿÜĆÚăÜÖóâÿÂÔÒ° ÝæÉóÂÂóäìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îã  
âöÃ­îÅ­ÚßÛØöćÅèäÜäòÛÜäùÈĀëÕÈÕòÈÖóäóÈ 4 
 
ÖóäóÈ 4 Ã­îÅ­ÚßÛØöćÅèäÜäòÛÜäùÈÉóÂÂóäìóÜäñëõØÙõáóßĀÛÛÂæù¬âã¬îãÃîÈÂõÉÂääâÂóäÿäöãÚäú­
ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚ
âòÙãâé÷ÂêóÜöØöć 2  
 

ÂõÉÂääâØöć ÿäøćîÈ ëõćÈØöćÅèäÜäòÛÜäùÈ 

1 ä¬â 
Ýú­èõÉòãÿÚ­ÚãČĈóÃòĈÚÖîÚÂóäìãîÕÂóèä­îÚæÈÛÚÖČóĀìÚ¬ÈÃ­îÖ¬îÃîÈä¬â
ĂÚë¬èÚØöćÖ­îÈÂóäĂì­ÿÅæøćîÚØöćăÕ­ ÚòÂÿäöãÚÉñÖ­îÈăâ¬ìãîÕÂóèâóÂ
ÉÚÿÂõÚăÜ ÿßøćîăâ¬Ăì­ÂóèăìæăÜØČóĂì­ËõĈÚë¬èÚÚòĈÚÿÅæøćîÚăìèăâ¬ăÕ­ 

2 ĀÜ­ÚÛóëÿÂÖÛîæ 
Ýú­èõÉòãÅèäĀÚñÚČóÃÚóÕÃîÈëöćÿìæöćãâÕ­óÚÃÚóÚØöćÿìâóñëâÂòÛ
āÅäÈëä­óÈÃîÈĀÜ­ÚÛóëÿÂÖÛîæĂì­ÚòÂÿäöãÚÕúÿÜĆÚÖòèîã¬óÈîã¬óÈÚ­îã 
2 Öòèîã¬óÈ 

3 æúÂÂæõĈÈëä­óÈæèÕæóã 

ÃòĈÚÖîÚÃîÈÂóäîòÕÕõÚÚČĈóâòÚæÈĂÚÂäîÛëöćÿìæöćãâÝøÚÝ­óØöćÝú­èõÉòãĀÉÂĂì­
ĀÖ¬æñÂæù¬âØČóĂì­ÚòÂÿäöãÚÿëöãÿèæóâóÂÿÂõÚăÜ Ýú­èõÉòãÉ÷ÈÜäòÛèõÙöÂóä
Ăìâ¬ÅøîÚČóÕõÚÚČĈóâòÚâóÖ­âĂì­ìæîâÿìæèĀæ­èÿØĂë¬ÂäîÛ
ëöćÿìæöćãâÝøÚÝ­ó 
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ÖóäóÈ 4 (Ö¬î) 
 

ÂõÉÂääâØöć ÿäøćîÈ ëõćÈØöćÅèäÜäòÛÜäùÈ 

4 äóèÖóÂÝ­óÖõÕÝÚòÈ 

ÃòĈÚÖîÚĂÚÂóäÖîÂìâùÕÿßøćîã÷ÕāÅäÈëä­óÈØöćÉñØČóäóèÖóÂÝ­óâö
ÚòÂÿäöãÚìæóãÂæù¬âÖîÂĀÚ¬ÉÚÿÂõÚăÜØČóĂì­āÅäÈä­óÈÃîÈäóèÖóÂÝ­óăâ¬
ëóâóä×ãøÕìÕăÕ­îã¬óÈëñÕèÂ ÕòÈÚòĈÚÝú­èõÉòãÉ÷ÈĀÚñÚČóĂì­ÚČĈóìÚòÂĂÚ
ÖîÚÖîÂĂì­ßîÕöāÕãÂóäÖîÂ 1 ÅäòĈÈ Ăì­ÖäèÉëîÛÂóäãøÕìÕÃîÈäóè
ÖóÂÝ­ó 1 ÅäòĈÈ 

5 Öú­Ăë¬ìÚòÈëøî 

ÿÚøćîÈÉóÂÃòĈÚÖîÚÂóäÅČóÚèÔßøĈÚØöćÝõèÃîÈÖú­ìÚòÈëøîÉČóæîÈ ÃÚóÕÃîÈ
äúÜëöćÿìæöćãâÝøÚÝ­óØöćèòÕÛÚÖú­ìÚòÈëøîÉČóæîÈìæóãÖČóĀìÚ¬ÈâöÅ¬óÿÜĆÚ
ØéÚõãâ ÿâøćîÚČóâóÅČóÚèÔÿÜĆÚßøĈÚØöćëöćÿìæöćãâÝøÚÝ­óÉ÷ÈÿÂõÕÅèóâæ¬óË­ó 
É÷ÈĂì­ÚòÂÿäöãÚĂË­ÿÅäøćîÈÅõÕÿæÃÿßøćîÜäñìãòÕÿèæó 

6 æúÂàùÖÛîæ 

ÃòĈÚÖîÚÃîÈÂóäÖòÕËõĈÚë¬èÚÂäñÕóêØöćÿÜĆÚäúÜì­ó ÿìæöćãâĀæñìÂ
ÿìæöćãâÚòÂÿäöãÚÉñÖ­îÈĂË­ăâ­ÛääØòÕÿìæĆÂÿØ¬óÚòĈÚÿÚøćîÈÉóÂ×­óÿÜĆÚăâ­
ÛääØòÕßæóëÖõÂÃîÛÂäñÕóêØöćÿÂõÕÉóÂÂóäÖòÕÉñăâ¬ÿÜĆÚÿë­ÚÖäÈÿÂõÕ
äîãÿè­ó 

7 Âæ¬îÈßòëÕù 
ÃòĈÚÖîÚÂóäĂË­Âóèã÷ÕÿßøćîÃ÷ĈÚäúÜÿÜĆÚÂæ¬îÈßòëÕùÕ­èãÂóèæóÿØĆÂÉñĂË­
ÿèæóĂÚÂóääîĂì­ÂóèĀì­ÈÚóÚÿÂõÚăÜ É÷ÈĂË­ÂóèëîÈìÚ­óĀØÚÂóèæó
ÿØĆÂ 

 
(3) ÂóäØÕæîÈìóÜäñëõØÙõáóßáóÅëÚóâ  
ÉóÂÖóäóÈ 4 ÉñÿìĆÚè¬óâöëõćÈØöćÅèäÜäòÛÜäùÈÌ÷ćÈÝú­èõÉòãăÕ­ØČóÂóäÜäòÛÜäùÈÿßøćîĂì­

ÂõÉÂääâÂóäÿäöãÚäú­âöÅèóâëâÛúäÔ°âóÂÃ÷ĈÚ āÕãâöÂóäÜäòÛÜäùÈÕòÈÚöĈ 1) ÂõÉÂääâØöć 1 ÿäøćîÈä¬â Ýú­èõÉòãăÕ­
ĀëÕÈÃòĈÚÖîÚÂóäìãîÕÂóèĂì­ÚòÂÿäöãÚÕúÿßøćîĂì­ÚòÂÿäöãÚÿìĆÚÜäõâóÔÂóèØöćÿìâóñëâăâ¬ÿÂõÕÂóäăìæ
ăÜÖõÕÂòÛËõĈÚë¬èÚîøćÚ ą 2) ÂõÉÂääâØöć 2 ÿäøćîÈĀÜ­ÚÛóëÿÂÖÛîæ Ýú­èõÉòãÚČóāÅäÈëä­óÈëöćÿìæöćãâÕ­óÚ
ÃÚóÚĀëÕÈĂì­ÚòÂÿäöãÚÕú 3 ÃÚóÕĀÖÂÖ¬óÈÂòÚĀæ­èÚČóăÜã÷ÕÂòÛāÅäÈëä­óÈìæòÂÃîÈĀÜ­ÚÛóëÿÂÖÛîæ
Ăì­ÚòÂÿäöãÚØùÂÅÚÕúÿßøćîĂì­ÚòÂÿäöãÚÖòÕëõÚĂÉăÕ­è¬óăâ¬Åèäëä­óÈāÅäÈëä­óÈÃîÈäúÜëöćÿìæöćãâÕ­óÚÃÚóÚĂì­
âöÅèóâãóèâóÂÿÂõÚăÜÿßäóñÉñØČóĂì­āÅäÈëä­óÈÃîÈĀÜ­ÚÛóëÿÂÖÛîæØöćÚòÂÿäöãÚÜäñÕõêÑ°Ã÷ĈÚâóâö
ÅèóâÉČóÿÜĆÚØöćÉñÖ­îÈ×¬èÈÚČĈóìÚòÂÃîÈÑóÚÕ­óÚæ¬óÈÕ­èãÚČĈóìÚòÂØöćÿßõćâÃ÷ĈÚ 3) ÂõÉÂääâØöć 3 ÿäøćîÈ
æúÂÂæõĈÈëä­óÈæèÕæóã Ýú­èõÉòãĀæñÝú­Ë¬èãèõÉòãË¬èãÂòÚìæîâÕõÚÚČĈóâòÚĀæ­èÿØĂë¬ÂäîÛăâ­ØöćÿÖäöãâăè­
ÿßøćîĂì­ăÕ­ÝõèìÚ­óÃîÈÕõÚÚČĈóâòÚØöćëâČćóÿëâîÖÂĀÖ¬ÈăÕ­È¬óãĀæñÜäñìãòÕÿèæóÃîÈÚòÂÿäöãÚâóÂÂè¬ó
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ÂóäîòÕæÈăÜØöćæñë¬èÚ 4) ÂõÉÂääâØöć 4 ÿäøćîÈäóèÖóÂÝ­óÖõÕÝÚòÈ Ýú­èõÉòãĀëÕÈèõÙöÂóäÖîÂìâùÕĂì­
ÚòÂÿäöãÚØòĈÈì­îÈÕú āÕãÿÜĆÚÂóäÖîÂ 1 ÅäòĈÈĀæ­èÖäèÉëîÛÂóäãøÕìÕÃîÈËõĈÚë¬èÚÃîÈäóèÖóÂÝ­ó 
1 ÅäòĈÈ ĀæñÿÚ­ÚãČĈóÿäøćîÈÚČĈóìÚòÂØöćÖîÂè¬óÜäñâóÔÿØ¬óĂÕāÕãÂČóìÚÕÿÜĆÚäñãñÅèóâëúÈÃîÈÅ­îÚØöćĂË­
ĂÚÂóäÖîÂăâ¬Åèäì¬óÈÿÂõÚ 30 ÿÌÚÖõÿâÖäÉóÂËõĈÚÈóÚ 5) ÂõÉÂääâØöć 5 ÿäøćîÈÖú­Ăë¬ìÚòÈëøî Ýú­èõÉòã
îÚùÎóÖĂì­ÚòÂÿäöãÚëóâóä×ĂË­ÿÅäøćîÈÅČóÚèÔË¬èãĂÚÂóäÅČóÚèÔßøĈÚØöćÝõèÃîÈÖú­Ăë¬ìÚòÈëøîÉČóæîÈăÕ­ 
6) ÂõÉÂääâØöć 6 ÿäøćîÈæúÂàùÖÛîæ Ýú­èõÉòãÌøĈîăâ­ÛääØòÕØöćÝæõÖÉóÂëĀÖÚÿæëĂì­ÚòÂÿäöãÚĀÖ¬æñÂæù¬âĂË­
ĀØÚăâ­ÛääØòÕßæóëÖõÂ Āæñ 7) ÂõÉÂääâØöć 7 ÿäøćîÈÂæ¬îÈßòëÕù Ýú­èõÉòãÿÖäöãâÂóèëîÈìÚ­óĂì­ÚòÂÿäöãÚ
ØùÂÅÚÿßøćîĂË­ĀØÚÂóèæóÿØĆÂ 

ĂÚÂóäìóÜäñëõØÙõáóßáóÅëÚóâ Ýú­èõÉòãĂË­ÚòÂÿäöãÚÉČóÚèÚ 26 ÅÚ ĀÛ¬ÈÿÜĆÚ 7 
Âæù¬â Âæù¬âæñ 3 ÅÚ ÉČóÚèÚ 2 Âæù¬â ĀæñÂæù¬âæñ 4 ÅÚ ÉČóÚèÚ 5 Âæù¬â Ì÷ćÈĀÖ¬æñÂæù¬âÜäñÂîÛÕ­èã
ÚòÂÿäöãÚØöćîãú¬ĂÚÂæù¬â ÿÂ¬È ÜóÚÂæóÈ Āæñî¬îÚ ÉóÂÂóäÿæøîÂĀÛÛÿÉóñÉÈ Øöćăâ¬ĂË¬Âæù¬âØöćăÕ­ÉóÂÂóä
ìóÜäñëõØÙõáóßäóãÛùÅÅæĀæñÉóÂÂóäìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îã ÿßøćîÖäèÉëîÛÅèóâÿÜĆÚ
ÜäÚòãÃîÈë×óÚÂóäÔ°ÜòÎìó Ã­îÅČó×óâ ìóÜäñëõØÙõáóßÃîÈÂõÉÂääâÂóäÿäöãÚÂóäëîÚĀæñìó
ÅùÔáóßÃîÈÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòãÉóÂáóÅëÚóâîöÂÅäòĈÈ āÕãÝú­èõÉòãĂì­ÚòÂÿäöãÚæÈâøîÜÐõÛòÖõ
ÂõÉÂääâĂÚĀÖ¬æñÂõÉÂääâÂóäÿäöãÚäú­ÿÜĆÚÂæù¬â Āæ­èÚČóÅñĀÚÚÉóÂĂÛÂõÉÂääâ ÅäòĈÈØöć 6-7 Ì÷ćÈÿÜĆÚ
ÅñĀÚÚĂÛÂõÉÂääâäóãÛùÅÅæĀæñĀÛÛØÕëîÛèòÕÅèóâëóâóä×ĂÚÂóäÿËøćîâāãÈÿÚøĈîìóÿäÃóÅÔõÖ
ÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ âóìóÜäñëõØÙõáóß E1/E2 Āæ­èÿØöãÛÂòÛÿÂÔÒ° 60/60 ÉóÂÚòĈÚÝú­èõÉòã
ÜäòÛÜäùÈÿÅäøćîÈâøîÿßøćîĂË­ĂÚÃòĈÚÖ¬îăÜ Åøî ÂóäØÕæîÈÂòÛÂæù¬âÿÜ­óìâóã ÝæÂóäèõÿÅäóñì°Ã­îâúæĀëÕÈ
ÕòÈÖóäóÈ 5 

 
ÖóäóÈ 5 ÝæÂóäèõÿÅäóñì°ÂóäìóÜäñëõØÙõáóßáóÅëÚóâÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã          
ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2 
 

E1 E2 E1/E2 
69.07 69.35 69.07/69.35 

  
ÉóÂÖóäóÈ 5  ßÛè¬ó ÜäñëõØÙõáóßáóÅëÚóâÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖāÕã

ÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷ÂêóÜöØöć 2  
âöÜäñëõØÙõáóßëúÈÂè¬óÿÂÔÒ° 60/60 āÕãâöÅ¬óÿÊæöćã 69.07/69.35 ĀëÕÈè¬ó ÂõÉÂääâÂóäÿäöãÚäú­
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ÿäÃóÅÔõÖāÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚ
âòÙãâé÷ÂêóÜöØöć 2 âöÜäñëõØÙõáóßÿÜĆÚăÜÖóâÿÂÔÒ° ÝæÉóÂÂóäìóÜäñëõØÙõáóßÿÜĆÚÂæù¬âã¬îã  
âöÃ­îÅ­ÚßÛØöćÅèäÜäòÛÜäùÈĀëÕÈÕòÈÖóäóÈ 6 
 
ÖóäóÈ 6 Ã­îÅ­ÚßÛØöćÅèäÜäòÛÜäùÈÉóÂÂóäìóÜäñëõØÙõáóÅëÚóâÃîÈÂõÉÂääâÂóäÿäöãÚäú­ÿäÃóÅÔõÖ
āÕãÂóäÛúäÔóÂóäĀÛÛÿËøćîâāãÈÿÚøĈîìóÂòÛë×óÚÂóäÔ°ĂÚËöèõÖÉäõÈ ëČóìäòÛÚòÂÿäöãÚËòĈÚâòÙãâé÷Âêó
ÜöØöć 2 
 

ÂõÉÂääâØöć ÿäøćîÈ ëõćÈØöćÅèäÜäòÛÜäùÈ 

1 ä¬â 

âöÚòÂÿäöãÚÛóÈÂæù¬âÿâøćîØČóä¬âÿëäĆÉĀæ­èßãóãóâÚČóÂäñÕóêâóÖòÕ
ÿßøćîÖ­îÈÂóäØöćÉñØČóĂì­ÿÜĆÚä¬âÉČóæîÈîã¬óÈëâÛúäÔ°ĀÖ¬ÿÂõÕÜòÎìóÅøî
ÂäñÕóêÃóÕÅèóâãøÕìãù¬ÚØČóĂì­ä¬âÂóÈìäøîìùÛăâ¬ëñÕèÂ Ýú­èõÉòãÿæã
ĀÚñÚČóĂì­ĂË­Ý­óĀØÚÂäñÕóê 

2 ĀÜ­ÚÛóëÿÂÖÛîæ 

âöÚòÂÿäöãÚÛóÈÂæù¬âÃòÚÚ®îÖã÷ÕÖäÈÖČóĀìÚ¬ÈâùâØòĈÈëöćÃîÈäúÜëöćÿìæöćãâ
Õ­óÚÃÚóÚĀÚ¬ÉÚÿÂõÚăÜØČóĂì­ĀÜ­ÚÛóëÿÂÖÛîæØöćÚòÂÿäöãÚëä­óÈ
Ã÷ĈÚâóÚòĈÚăâ¬ëóä×ÜäòÛÅèóâëúÈÃ÷ĈÚæÈăÕ­ Ýú­èõÉòãÉ÷ÈĀÚñÚČóĂì­
ÅæóãÚ®îÖîîÂĂì­ĀÚ¬ÚÿßöãÈßîÕö 

3 æúÂÂæõĈÈëä­óÈæèÕæóã 
ÿÚøćîÈÉóÂÚòÂÿäöãÚâöìæóãÂæù¬ââóÂÃ÷ĈÚ ÃòĈÚÖîÚÂóäÿØãóÈÌõæõāÅÚæÈ
ÛÚĀâ¬ßõâß°Ö­îÈĂË­ÿèæóÿßõćâÃ÷ĈÚ Ýú­èõÉòãĀæñÝú­Ë¬èãèõÉòãÉ÷ÈË¬èãÂòÚÝëâ
ãóÈÌõæõāÅÚÂòÛÖòèÿä¬ÈÜÐõÂõäõãóÿÖäöãâĂì­ÚòÂÿäöãÚ 

4 äóèÖóÂÝ­óÖõÕÝÚòÈ - 
5 Öú­Ăë¬ìÚòÈëøî - 

6 æúÂàùÖÛîæ 

ÃòĈÚÖîÚÂóäÖõÕËõĈÚë¬èÚäúÜì­óÿìæöćãâĀæñìÂÿìæöćãâÛÚæúÂàùÖÛîæ
āÕãĂË­ÂóèæóÿØĆÂØòćèăÜÉñØČóăÕ­ãóÂÿÚøćîÈÉóÂÂóèâöÅèóâìÚøÕâóÂ
ÿÂõÚăÜ Ýú­èõÉòãÉ÷ÈĂì­ÚòÂÿäöãÚĀÖ¬æñÂæù¬âÝëâÚČĈóÿÜæ¬óÿßøćîæÕÅèóâ
ìÚøÕÃîÈÂóè 

7 Âæ¬îÈßòëÕù - 
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ÉóÂÖóäóÈ 6 ÉñÿìĆÚè¬óâöëõćÈØöćÅèäÜäòÛÜäùÈÌ÷ćÈÝú­èõÉòãăÕ­ØČóÂóäÜäòÛÜäùÈÿßøćîĂì­ÂõÉÂääâ 
ÂóäÿäöãÚäú­âöÅèóâëâÛúäÔ°âóÂÃ÷ĈÚ āÕãâöÂóäÜäòÛÜäùÈÕòÈÚöĈ 1) ÂõÉÂääâØöć 1 ÿäøćîÈä¬â Ýú­èõÉòãăâ¬âö
äóãÂóäØöćÜäòÛÜäùÈÿßöãÈĀÖ¬ĀÚñÚČóÚòÂÿäöãÚÂæù¬âØöćÖ­îÈÂóäÉñÖ¬îãîÕÝæÈóÚÂæù¬âÃîÈÖÚÿîÈāÕã
ĀÚñÚČóĂì­ĂË­Ý­óĀØÚÂäñÕóêÿßøćîØöćÉñØČóÿÜĆÚĂÛä¬â 2) ÂõÉÂääâØöć 2 ÿäøćîÈĀÜ­ÚÛóëÿÂÖÛîæ Ýú­èõÉòãĂì­
ÚòÂÿäöãÚØùÂÂæù¬âË¬èãÂòÚÖäèÉëîÛÅèóâĀÚ¬ÚÃîÈÚ®îÖã÷ÕāÅäÈëä­óÈëöćÿìæöćãâÕ­óÚÃÚóÚ āÕãÝú­èõÉòã
ĀëÕÈĂì­ÚòÂÿäöãÚØùÂÅÚÕúè¬óÂäÔöØöćÚ®îÖĀÚ¬ÚÿÂõÚăÜìäøîìæèâÿÂõÚăÜÉñØČóĂì­ÂóäÜäòÛÅèóâëúÈÃîÈ
ĀÜ­ÚÛóëÿÂÖÛîæÿÜĆÚîã¬óÈăäĀæñÅèóâĀÚ¬ÚÜäñâóÔăìÚÉ÷ÈÉñÿìâóñëâ 3) ÂõÉÂääâØöć 3 æúÂÂæõĈÈ
ëä­óÈæèÕæóã Ýú­èõÉòãĀæñÝú­Ë¬èãèõÉòãÉ÷ÈË¬èãÂòÚÝëâãóÈÌõæõāÅÚÂòÛÖòèÿä¬ÈÜÐõÂõäõãóÿÖäöãâĂì­ÚòÂÿäöãÚ
ÿßøćîÜäñìãòÕÿèæóĂÚÂóäØČóÂõÉÂääâ 4) ÂõÉÂääâØöć 6 ÿäøćîÈæúÂàùÖÛîæ Ýú­èõÉòãĀæñÝú­Ë¬èãèõÉòãÿÖäöãâ
ÂóèĂì­ÂòÛÚòÂÿäöãÚØùÂÅÚāÕãÂóäÿÖõâÚČĈóÿÜæ¬óæÈăÜîöÂ 50 ÿÜîä°ÿÌĆÚÖ°ÃîÈÜäõâóÖäÂóèĀæ­èÅÚĂì­ÿÃ­ó
ÂòÚÿßøćîæÕÅèóâìÚøÕÃîÈÂóè 

áóßÖ¬îăÜÚöĈÿÜĆÚÖòèîã¬óÈìæòÈÉóÂÂóäÜäòÛÜäùÈÂõÉÂääâ 
1. ìæòÈÉóÂÝú­èõÉòãĀëÕÈÜäõâóÔÃîÈÂóèØöćÉñìãîÕĂì­ßîÕöÂòÛËõĈÚÈóÚÃîÈ

ë¬èÚÜäñÂîÛÃîÈä¬â ÚòÂÿäöãÚĀÖ¬æñÂæù¬âßãóãóâìãîÕÂóèĂì­ăÕ­ĂÚÜäõâóÔØöćßîÕö ÕòÈäúÜ Ì÷ćÈØČó
Ăì­ÝæØöćăÕ­ÃîÈĀÖ¬æñÂæù¬âăâ¬âöÂóèăìæăÜÖõÕËõĈÚë¬èÚîøćÚ ą  

 
 
 
 
 
 
 
 
 
 

áóßÜäñÂîÛ 3 ÂóäÖõÕÂóèËõĈÚë¬èÚÃîÈä¬âÉČóæîÈ 
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2. ìæòÈÉóÂÝú­èõÉòãĀëÕÈÃÚóÕÃîÈāÅäÈëä­óÈäúÜëöćÿìæöćãâÕ­óÚÃÚóÚØöćÿìâóñëâ ØČóĂì­
ÚòÂÿäöãÚØöćØČóÂõÉÂääâØöćÜäòÛÜäùÈĀæ­è ÜäòÛÃÚóÕÃîÈāÅäÈëä­óÈäúÜëöćÿìæöćãâÕ­óÚÃÚóÚĂì­ÿìâóñëâ 
ÕòÈäúÜ 

 
 
 
 
 
 
 
 
 
 
 

áóßÜäñÂîÛ 4 āÅäÈëä­óÈäúÜëöćÿìæöćãâÕ­óÚÃÚóÚØöćÿÜĆÚë¬èÚÜäñÂîÛÃîÈĀÜ­ÚÛóëÿÂÖÛîæ 
 
3. Ýú­èõÉòãìæîâÕõÚÚČĈóâòÚÿØĂë¬ÂäîÛăâ­ĀØÚÂóäîòÕØČóĂì­ăÕ­ĀÝ¬ÚìÚ­óÃîÈÕõÚÚČĈóâòÚ

ÿäöãÛÃ÷ĈÚĀæñÜäñìãòÕÿèæóĂÚÂóäØČóÂõÉÂääâÃîÈÚòÂÿäöãÚ ĀæñĂÚÃòĈÚÖîÚÂóäÿØãóÈÌõæõāÅÚÝú­èõÉòã
ĀæñÝú­Ë¬èãèõÉòãË¬èãÉòÕÿÖäöãâãóÈÌõæõāÅÚØöćÝëâÂòÛÖòèÿä¬ÈÜÐõÂõäõãóĂì­ÂòÛÚòÂÿäöãÚ ÕòÈäúÜ 

 
 
 
 
 
 
 
 
 

áóßÜäñÂîÛ 5 ħŇĬĬŘŜŅĴńĬŒĬĔĶŀĭĽňŗŏľĸňŗĵĴĴŋĴĜŅĔ 
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áóßÜäñÂîÛ 6 ĔŅĶŏĪĵŅĚĞŇĸŇőėĬ 
 
4. ìæòÈÉóÂÝú­èõÉòãÿÚ­ÚãČĈóÿäøćîÈÂóäëä­óÈâùâáóãĂÚÃîÈäúÜì­óÿìæöćãâĀæñìÂÿìæöćãâ

ÚòÂÿäöãÚëä­óÈÉñÖ­îÈĂì­âöÃÚóÕ 108 îÈéó Āæñ 120 îÈéóßîÕöÖóâæČóÕòÛĀæñÂóäĂË­ăâ­ÛääØòÕ 
ëĀÖÚÿæëĀØÚăâ­ÛääØòÕßæóëÖõÂĂÚÂóäØóÛÖóâĀÚèÿë­ÚĀæ­èÖòÕØČóĂì­ăÕ­äúÜì­óÿìæöćãâĀæñ 
ìÂÿìæöćãâØöćâöÃÚóÕÿØ¬ó ą ÂòÚĀæñÿâøćîÚČóâóÖõÕÛÚæúÂÛîæãóÈØČóĂì­Ë¬îÈè¬óÈØöćÿÂõÕÃ÷ĈÚäñìè¬óÈ
ËõĈÚë¬èÚÃîÈäúÜì­óÿìæöćãâĀæñìÂÿìæöćãâæÕæÈ ÕòÈäúÜ 

   
 
 
 
 
 

 
 
áóßÜäñÂîÛ 7 æúÂàùÖÛîæØöćÖõÕÕ­èãËõĈÚë¬èÚäúÜì­óÿìæöćãâĀæñäúÜìÂÿìæöćãâ 

 
 
 
 


