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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 

 



  
 

7 

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 
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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 



  
 

20 

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
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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 
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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 
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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   
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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 

 
 
 
 


