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şŧŘŏŦł 

            ŠŎƢŧ 

ŠŖŜŉŌŪŹ / : ķƢŢŖŮŚŌŦŹŜŵŐ / 

1.    ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ 1 

2.  ĶŚŭơŖŠŚŦĶşŮŊŘ     1 

3.  ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ 1 

4.  ŜũĿŧűŢĶ 1 

5.   ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 1 

6.   ŘŮŐŲŏŏŠŚŦĶşŮŊŘ 1 

7.   şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 2 

8.   ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶŲşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 3 

9.   ŢŧĿŪœŌŪŹşŧŖŧŘŋŐŘťĶŢŏŵŉƢŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ 3 

10. ĿŬŹŢ ŊžŧŲŠŎơļ ŲŚťĹŭňŜŭŇũĶŧŘŝūĶŞŧķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ 3 

11.   şŋŧŎŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 4 

12. şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ 4 

13. őŚĶŘťŌŏĽŧĶ ķƢŢ /2.1 ŲŚť 12.2 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖűĶŪŹŗŜķƢŢļ 5 

ĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ 

14.   ĹŜŧŖşŦŖœŦŎōƥĶŦŏŠŚŦĶşŮŊŘŢŬŹŎŌŪŹűŐƘŉşŢŎŴŎĹňť-ŕŧĹŜũĿŧŢŬŹŎķŢļşŋŧŏŦŎ 7 

ŠŖŜŉŌŪŹ 0 : ķƢŢŖŮŚűľœŧťķŢļŠŚŦĶşŮŊŘ 8 

1.  ŐŘŦĿłŧ ĹŜŧŖşžŧĹŦł ŲŚťŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ 8 

2. ŲőŎœŦŇŎŧŐŘŦŏŐŘŭļ 9 

ŠŖŜŉŌŪŹ 1 : ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ ĶŧŘŉžŧűŎũŎĶŧŘ ŲŚťųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ 10 

1.   ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ 10 

2.    ĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ 10 

3.  ŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ   /3 

4.   ŢļĹƥŐŘťĶŢŏűĶŪŹŗŜĶŦŏŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ   20 

5.  ķƢŢĶžŧŠŎŉűĶŪŹŗŜĶŦŏĶŧŘŌžŧųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗ   20 

ŠŖŜŉŌŪŹ 2 : őŚĶŧŘűŘŪŗŎŘŮƢŲŚťĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚ   22 

1. ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎŦĶŝūĶŞŧ   22 

2. ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŴŎŲŊơŚťŉƢŧŎ   24 

3. ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧ   30 
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             ŠŎƢŧ 

ŠŖŜŉŌŪŹ 3 : ŠŚŦĶűĶňņƥŴŎĶŧŘŐŘťűŖũŎőŚŎŦĶŝūĶŞŧ  33 

1.  ĶŃŘťűŏŪŗŏŠŘŬŢŠŚŦĶűĶňņƥŴŎĶŧŘŴŠƢŘťŉŦŏĹťŲŎŎ  33 

2. ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧ  34 

3. űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ  34 

ŠŖŜŉŌŪŹ 4 : ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ  35 

1.  ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ  35 

2. ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ  35 

ŠŖŜŉŌŪŹ 5 : ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ  36 

1.  ĶŧŘĶžŧĶŦŏŖŧŊŘŅŧŎ  34 

2. ŏŦňņũŊ  36 

3. ŎŦĶŝūĶŞŧ  37 

4. ŢŧĽŧŘŗƥ  16 

5. ŠŚŦĶşŮŊŘ ĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ  16 

6. şũŹļşŎŦŏşŎŭŎĶŧŘűŘŪŗŎŘŮƢ  39 

7. ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ  39 

ŠŖŜŉŌŪŹ 6 : ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ  41 

1.  ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ  41 

2. ĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖ  41 

3. ĶŧŘŐŘťűŖũŎőŚĶŧŘŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ  41 

4. ĶŧŘŌŏŌŜŎőŚĶŧŘŐŘťűŖũŎŲŚťŜŧļŲőŎŐŘŦŏŐŘŭļ  41 

ŕŧĹőŎŜĶ               42 

1.  ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  20 

2.  ĹžŧşŦŹļŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘŘơŧļŠŚŦĶşŮŊŘ   43 

3. őŚļŧŎŌŧļŜũĿŧĶŧŘ ĶŧŘĹƢŎĹŜƢŧ ŜũĽŦŗ ķŢļŢŧĽŧŘŗƥŐŘťĽžŧ  44 

4.  ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŠŚŦĶşŮŊŘűŉũŖĶŦŏŠŚŦĶşŮŊŘŌŪŹŐŘŦŏŐŘŭļŴŠŖơ   56 

5. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŲőŎĶžŧŠŎŉĶŧŘŝūĶŞŧűŉũŖĶŦŏ  73 

 ŲőŎĶŧŘŝūĶŞŧŴŠŖơ 
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  ŠŎƢŧ 

6. ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0337  57 

7.ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘœũĽŧŘňŧűĶŪŗŘŊũŲŚťŝŦĶŉũŽķŢļ     62        

ŎŦĶŝūĶŞŧŌŪŹĽťŵŉƢŘŦŏĶŧŘűşŎŢŴŠƢŵŉƢŘŦŏŐŘũłłŧ ŐŘťĶŧŝŎŪŗŏŦŊŘŏŦňņũŊ  

ŐŘťĶŧŝŎŪŗŏŦŊŘĿŦźŎşŮļ ŢŎŭŐŘũłłŧ ŠŘŬŢŐŘťĶŧŝŎŪŗŏŦŊŘķŢļŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

œ,ŝ, 033. 

8. ŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ŲŎŜŐńũŏŦŊũĶŧŘűŐŚŪŹŗŎ  65  

ŲőŎĶŧŘŝūĶŞŧ ĶŧŘŗƢŧŗşŧķŧŜũĿŧ ĶŧŘŘŦŏųŢŎŎŦĶŝūĶŞŧŲŚťĶŧŘűŌŪŗŏųŢŎ 

ŠŎơŜŗĶũŊķŢļŎŦĶŝūĶŞŧŏŦňņũŊŝūĶŞŧ 

 

 

 

 

 

  

 



 

ŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ 

ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ  

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 034/ 

 

ĿŬŹŢşŋŧŏŦŎŢŭŉŖŝūĶŞŧ :  ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŏŦňņũŊŜũŌŗŧŚŦŗ 

  ŲŚťĹňťűĶŞŊŘŝŧşŊŘƥ ŕŧĹŜũĿŧœŬĿŝŧşŊŘƥŲŚťŐŅœŪŝŧşŊŘƥ 

 

ŠŖŜŉŌŪŹ 1 ķƢŢŖŮŚŌŦŹŜŵŐ 

1. ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ 

ŕŧŞŧŵŌŗ 8  ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŕŧŞŧŢŦļĶřŞ 8  Doctor of Philosophy Program in Environmental Soil Science 

 

2. ĶŚŭơŖŠŚŦĶşŮŊŘ    :    ŜũĿŧĶŧŘ  

 

3. ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ  

 ŕŧŞŧŵŌŗ : ĿŬŹŢűŊŸŖ   ŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ (ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ) 

  : ĿŬŹŢŗơŢ    ŐŘ,ŉ, (ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ) 

 ŕŧŞŧŢŦļĶřŞ : ĿŬŹŢűŊŸŖ   Doctor of Philosophy (Environmental Soil Science) 

  : ĿŬŹŢŗơŢ    Ph.D. (Environmental Soil Science) 

 

4. ŜũĿŧűŢĶ ,,,,,,,,,,,,,,,,,-,,,,,,,,,,,,,,,,,,  
 

5. ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 

Ųŏŏ /,/ ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ       48  ŠŎơŜŗĶũŊ  
 

6. ŘŮŐŲŏŏķŢļŠŚŦĶşŮŊŘ 

 6,/ ŘŮŐŲŏŏ  

 ŠŚŦĶşŮŊŘ Ųŏŏ /,/  

 űŐƩŎŠŚŦĶşŮŊŘŘťŉŦŏŐŘũłłŧűŢĶ ŠŚŦĶşŮŊŘ 3  Őƙ  ŲŚťŴĿƢűŜŚŧŝūĶŞŧŢŗơŧļŖŧĶŵŖơűĶũŎ 6 Őƙ

ĶŧŘŝūĶŞŧ  
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  6.2 ŕŧŞŧŌŪŹŴĿƢ  

X ŕŧŞŧŵŌŗ  

X ŕŧŞŧŊơŧļŐŘťűŌŝ ŕŧŞŧŢŦļĶřŞ 

 6,1 ĶŧŘŘŦŏűķƢŧŝūĶŞŧ  

X ŎŦĶŝūĶŞŧŵŌŗ  

X ŎŦĶŝūĶŞŧŊơŧļĿŧŊũ  

6.4 ĹŜŧŖŘơŜŖŖŬŢĶŦŏşŋŧŏŦŎŢŬŹŎ  

X űŐƩŎŠŚŦĶşŮŊŘűľœŧťķŢļşŋŧŏŦŎŤ ŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎųŉŗŊŘļ 

Ä űŐƩŎŠŚŦĶşŮŊŘŘơŜŖĶŦŏşŋŧŏŦŎŢŪŹŎ 

 ĿŬŹŢşŋŧŏŦŎ  ąąąąąąąąąąąąą,   ŐŘťűŌŝ ąąąąąą 

 ŘŮŐŲŏŏķŢļĶŧŘŘơŜŖ 

 Ä ŘơŜŖŖŬŢĶŦŎ ųŉŗşŋŧŏŦŎŤ űŐƩŎőŮƢŴŠƢŐŘũłłŧ 

 Ä ŘơŜŖŖŬŢĶŦŎ ųŉŗőŮƢŝūĶŞŧŵŉƢŘŦŏŐŘũłłŧĽŧĶ 2 şŋŧŏŦŎ  

6.5 ĶŧŘŴŠƢŐŘũłłŧŲĶơőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧ  

ĶŘňŪŠŚŦĶşŮŊŘűľœŧťķŢļşŋŧŏŦŎ 

X ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ 

Ä ŴŠƢŐŘũłłŧŖŧĶĶŜơŧŠŎūŹļşŧķŧŜũĿŧ  

ĶŘňŪŠŚŦĶşŮŊŘŘơŜŖĶŦŏşŋŧŏŦŎŢŬŹŎ 

Ä ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ ŲŚťűŐƩŎŐŘũłłŧķŢļŲŊơŚťşŋŧŏŦŎ 

Ä ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ ŲŚťűŐƩŎŐŘũłłŧŘơŜŖĶŦŏ ąąąąąąąąąą     

Ä ŴŠƢŐŘũłłŧŖŧĶĶŜơŧŠŎūŹļşŧķŧŜũĿŧ  
 

7. şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘŲŚťĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 

Á ŖŪőŚŏŦļĹŦŏŴĿƢŴŎŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŐƙĶŧŘŝūĶŞŧ 2561 

Á şŕŧŜũĿŧĶŧŘŴŠƢĹŜŧŖűŠŸŎĿŢŏŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖĹŘŦźļŌŪŹ 6-034/ 

űŖŬŹŢŜŦŎŌŪŹ /. űŉŬŢŎ ĶŘĶŃŧĹŖ œ,ŝ, 034/ 

Á şŕŧŖŠŧŜũŌŗŧŚŦŗŢŎŭŖŦŊũŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖĹŘŦźļŌŪŹ 5-034/ 

    űŖŬŹŢŜŦŎŌŪŹ 02 űŉŬŢŎ ĶŘĶŃŧĹŖ œ,ŝ, 034/ 
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8. ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 

ŠŚŦĶşŮŊŘŖŪĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơĹŭňŕŧœŲŚťŖŧŊŘŅŧŎŊŧŖŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ŴŎŐƙĶŧŘŝūĶŞŧ 0341 
 

9. ŢŧĿŪœŌŪŹşŧŖŧŘŋŐŘťĶŢŏŵŉƢŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ (şŦŖœŦŎōƥĶŦŏşŧķŧŜũĿŧ'  

Á ŎŦĶŜũĽŦŗŲŚťŎŦĶŜũĿŧĶŧŘűĶŞŊŘ 

Á ĹŘŮŲŚťŢŧĽŧŘŗƥ 

Á ŎŦĶşơļűşŘũŖĶŧŘűĶŞŊŘ 

Á œŎŦĶļŧŎŠŎơŜŗļŧŎűŢĶĿŎ 

Á ŎŦĶŜũĽŦŗŉƢŧŎĶŧŘĽŦŉĶŧŘŉũŎűœŬŹŢŢŎŭŘŦĶŞƥşũŹļŲŜŉŚƢŢŖ 

Á ŉžŧűŎũŎĶũĽĶŘŘŖşơŜŎŊŦŜŌŧļŉƢŧŎĶŧŘűĶŞŊŘ 
 

10. ĿŬŹŢ ŊžŧŲŠŎơļ ŲŚťĹŭňŜŭŇũĶŧŘŝūĶŞŧķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ 

ĿŬŹŢ-şĶŭŚ 

&ŘťŏŭŊžŧŲŠŎơļŜũĿŧĶŧŘ' 

ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ), şŋŧŏŦŎ*  

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

űŚķŐŘťĽžŧŊŦŜ

ŐŘťĿŧĿŎ 

1. őŝ,ŉŘ,ŢŘŜŘŘň  ľŦŊŘşŪŘŭƢļ - Ph.D. (Applied Bioscience and Biotechnology), Mie 

University, Japan, 2003 

- M.Sc. (Soil Science), Wageningen Agricultural  

University, the Netherland, 1989 

- ŜŌ,ŏ,&űĶŞŊŘŝŧşŊŘƥ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0302 

X-XXXX-XXXX-XXX-X 

2. Ţ,ŉŘ,ĿŮĿŧŊũ  şŦŎōŌŘŦœŗƥ - Ph.D. (Applied Bioscience and Biotechnology), Mie 

University, Japan, 2002 

- ŜŌ,Ŗ,&ŐŅœŪŝŧşŊŘƥ', ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 2532 

- ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ', ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2529 

X-XXXX-XXXX-XXX-X  

3, Ţ,ŉŘ,ŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ - ŐŘ,ŉ, &ŐŅœŪŜũŌŗŧ'* ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 

0346 

- ŜŌ,Ŗ, &ŐŅœŪŝŧşŊŘƥ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 

  0310 

- ŜŌ,ŏ,&űĶŞŊŘŝŧşŊŘƥ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ*  

  0305 

X-XXXX-XXXX-XXX-X  
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11. şŋŧŎŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ  

X ŴŎşŋŧŎŌŪŹŊŦźļ  

Ä ŎŢĶşŋŧŎŌŪŹŊŦźļ  

 

12. şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ  

12.1 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļűŝŘŞŅĶũĽ  

ŴŎŐƧĽĽŭŏŦŎşŋŧŎĶŧŘňƥųŚĶűŐŚŪŹŗŎŲŐŚļŢŗơŧļŘŜŉűŘŸŜŲŚťűĿŬŹŢŖųŗļŴĶŚƢĿũŉĶŦŎŖŧĶķūźŎ 

şžŧŠŘŦŏŴŎŕŮŖũŕŧĹűŢĿŪŗĶŧŘŊŦźļŐŘťĿŧĹŖűŝŘŞŅĶũĽŢŧűŀŪŗŎ &Asean Economic Community: AEC) ŊŦźļŲŊơŐƙ

œ,ŝ, 0336 şơļőŚŴŠƢűŝŘŞŅĶũĽųŚĶűŐŚŪŹŗŎŝŮŎŗƥĶŚŧļŢžŧŎŧĽŖŧŢŗŮơŌŪŹŐŘťűŌŝŲŋŏűŢűĿŪŗŖŧĶķūźŎ ŐŘťĶŢŏ

ĶŦŏŖŪĶŘťŲşĶŧŘŢŎŭŘŦĶŞƥşũŹļŲŜŉŚƢŢŖŴŎŘťŉŦŏşŧĶŚ ŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũ ľŏŦŏŌŪŹ /0 ŵŉƢ

ŎƢŢŖŎžŧűŢŧ ŐŘŦĿłŧűŝŘŞŅĶũĽœŢűœŪŗļ ŖŧűŐƩŎŲŎŜŌŧļŴŎĶŧŘĽŦŉŌžŧŲőŎœŦŇŎŧŤ ŊơŢűŎŬŹŢļĽŧĶ ľŏŦŏŌŪŹ 7-

//  ŀūŹļŵŉƢŖŭơļŐŘŦŏųĹŘļşŘƢŧļşơƲűŝŘŞŅĶũĽşŪűķŪŗŜŌŪŹŖŭơļűŎƢŎĶŧŘŉžŧűŎũŎűŝŘŞŅĶũĽĹŜŏĹŮơĶŦŏĶŧŘŢŎŭŘŦĶŞƥ

şũŹļŲŜŉŚƢŢŖ şžŧŠŘŦŏŏŘũŏŌķŢļŕŧĹűĶŞŊŘ ĶŧŘşŘƢŧļűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖ űœŬŹŢŴŠƢűĶũŉĶŧŘőŚũŊŉƢŧŎ

ĶŧŘűĶŞŊŘŌŪŹŗŦŹļŗŬŎĹŜŏĹŮơŵŐĶŦŏĶŧŘŘŦĶŞŧşũŹļŲŜŉŚƢŢŖŎŦźŎ ŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŐŅœŪŝŧşŊŘƥ ŀūŹļŘŜŖŋūļ

űŌĹųŎųŚŗŪĶŧŘŐŘŦŏŐŘŭļŉũŎŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ  ŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗ

ĿŪŜŕŧœ ĶŧŘŢŎŭŘŦĶŞƥŉũŎŲŚťŎźžŧ ĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ ĶŧŘœŦŇŎŧűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŏžŧŏŦŉ

ŖŚœũŞŌŧļŉũŎ ŲŚť ĶŧŘĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļŲŖơŎŗžŧŉƢŜŗűŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝŕŮŖũŝŧşŊŘƥ 

&geographic information system: GIS) űŐƩŎŢļĹƥĹŜŧŖŘŮƢœŬźŎŅŧŎŌŪŹşžŧĹŦłŗũŹļŴŎĶŧŘķŦŏűĹŚŬŹŢŎűŝŘŞŅĶũĽşŪ

űķŪŗŜ ŲŚť ĶŧŘşŎŦŏşŎŭŎŲŎŜŌŧļĶŧŘőŚũŊŲŏŏűĶŞŊŘŢũŎŌŘŪŗƥŲŚťűĶŞŊŘŗŦŹļŗŬŎ űœŬŹŢŎžŧŵŐşŮơĶŧŘŔƛƫŎŔŮ

ŌŘŦœŗŧĶŘŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ ĶŧŘŚŉŊƢŎŌŭŎĶŧŘőŚũŊœŬĿ űœũŹŖĹŭňŕŧœőŚőŚũŊűĶŞŊŘ űœũŹŖųŢĶŧşŴŎĶŧŘ

ŲķơļķŦŎşũŎĹƢŧűĶŞŊŘ ŲŚťĶŧŘŏŘŘŚŭűŐƝŧŠŖŧŗĶŧŘœŦŇŎŧŌŪŹŗŦŹļŗŬŎķŢļĿŧŊũ 

 

12.2 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļşŦļĹŖŲŚťŜŦŇŎōŘŘŖ 

ŕŧĹűĶŞŊŘĶŘŘŖűŐƩŎųĹŘļşŘƢŧļœŬźŎŅŧŎķŢļşŦļĹŖŲŚťŜŦŇŎōŘŘŖķŢļŐŘťűŌŝŵŌŗŖŧŗŧŜŎŧŎ 

ŲŚťŗŦļşơļőŚŊơŢŘťŏŏűŝŘŞŅĶũĽķŢļŐŘťűŌŝŢŪĶŉƢŜŗ ĶŧŘűŐŚŪŹŗŎŲŐŚļŜũōŪĶŧŘĽŦŉĶŧŘŴŎŘťŏŏĶŧŘűĶŞŊŘ

ĽūļşơļőŚĶŘťŌŏŊơŢşŦļĹŖ ŜŦŇŎōŘŘŖ ŲŚťűŝŘŞŅĶũĽ ķŢļĿŭŖĿŎ ŘťŉŦŏŌƢŢļŋũŹŎŲŚťŘťŉŦŏŐŘťűŌŝ 

űŎŬŹŢļĽŧĶŐŘťĿŧĶŘŖŧĶĶŜơŧĹŘūŹļķŢļŐŘťűŌŝŖŪşơŜŎűĶŪŹŗŜķƢŢļŴŎŕŧĹĶŧŘűĶŞŊŘ   ŴŎĿơŜļĶŜơŧ 2 ŌŝŜŘŘŞŌŪŹ

őơŧŎŖŧ ŖŪĶŧŘŐŘŦŏűŐŚŪŹŗŎŘťŏŏĶŧŘőŚũŊĽŧĶŘŮŐŲŏŏűĶŞŊŘĶŘŘŖŲŏŏŉŦźļűŉũŖ ŖŧűŐƩŎĶŧŘűĶŞŊŘŲőŎŴŠŖơ

ŌŪŹŖŭơļűŎƢŎ ĶŧŘŐŚŮĶœŬĿűĿũļűŉŪŹŗŜŲŚťĶŧŘŴĿƢşŧŘűĹŖŪŌŪŹŊƢŢļœūŹļŐƧĽĽŦŗŕŧŗŎŢĶűŐƩŎŠŚŦĶ ŊŧŖŲŎŜŌŧļķŢļ

ŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũ ŊŦźļŲŊơľŏŦŏŌŪŹ / ŋūļ 7 ŀūŹļŖŪűŐƝŧŠŖŧŗŴŎĶŧŘœŦŇŎŧűŝŘŞŅĶũĽűœŬŹŢ

ĶŧŘŊŚŧŉŲŚťĶŧŘşơļŢŢĶ şơļőŚŴŠƢĶŧŘşơļŢŢĶşũŎĹƢŧűĶŞŊŘűŔƛƪŢļŔŮŲŚťķŦŏűĹŚŬŹŢŎűŝŘŞŅĶũĽķŢļĿŧŊũŵŉƢ
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űŐƩŎŢŗơŧļŉŪ ŢŗơŧļŵŘĶŸŊŧŖőŚĶŘťŌŏķŢļűĶŞŊŘĶŘŘŖŲőŎŴŠŖơŢŪĶŉƢŧŎŠŎūŹļŌžŧŴŠƢ ŝŦĶŗŕŧœŲŚťŕŮŖũŐƧłłŧ

ŌƢŢļŋũŹŎ ŘŜŖŌŦźļŜŦŇŎōŘŘŖķŢļĶŧŘűŢŬźŢŢŧŌŘŲŚťĶŧŘŲŏơļŐƧŎŴŎşŦļĹŖ űŚŬŢŎŠŧŗŵŐ ĶŧŘŴĿƢşŧŘűĹŖŪűĶŞŊŘ

ŴŎĿơŜļŠŚŧŗŌŝŜŘŘŞŌŪŹőơŧŎŖŧŗŦļĶơŢŴŠƢűĶũŉŖŚœũŞŊơŢşũŹļŲŜŉŚƢŢŖŌŧļŉũŎ Ŏźžŧ ŲŚť ŌŧļŢŧĶŧŝųŉŗűľœŧť 

ŐƧłŠŧŠŖŢĶĹŜŦŎĽŧĶĶŧŘűőŧűŝŞŜŦşŉŭŌŧļĶŧŘűĶŞŊŘ ĹŭňŕŧœķŢļŉũŎűşŬŹŢŖųŌŘŖ şơļőŚŴŠƢŐŘũŖŧňŲŚť

ĹŭňŕŧœķŢļőŚőŚũŊűĶŞŊŘŚŉŚļ ŲŚťŖŪĶŧŘŐŎűŐƛƫŢŎşŧŘűĹŖŪŴŎőŚőŚũŊűĶŞŊŘşŮļ őŚœŜļĽŧĶŘťŏŏ

űĶŞŊŘŲőŎŴŠŖơĽūļĶơŢŴŠƢűĶũŉŐƧłŠŧşŭķŕŧœĶŦŏűĶŞŊŘĶŘŲŚťőŮƢŏŘũųŕĹ ĽŧĶőŚĶŘťŌŏŉŦļĶŚơŧŜŌŪŹűĶũŉķūźŎŴŎ

ŐŘťűŌŝŵŌŗŲŚťŢŪĶŠŚŧŗŐŘťűŌŝŌŦŹŜųŚĶ ŌžŧŴŠƢşŦļĹŖŊŬŹŎŊŦŜŲŚťŖŪĶŘťŲşĹŜŧŖŠơŜļŴŗŴŎűŘŬŹŢļşŭķŕŧœŲŚť

ĶŧŘŏŘũųŕĹŢŧŠŧŘŐŚŢŉŕŦŗŖŧĶķūźŎ œřŊũĶŘŘŖķŢļőŮƢŏŘũųŕĹĽūļŖŪŲŎŜųŎƢŖŊƢŢļĶŧŘőŚũŊŕŦňņƥűĶŞŊŘ

ŐŚŢŉŕŦŗŖŧĶķūźŎűŐƩŎŚžŧŉŦŏ  ŉŦļŎŦźŎŲőŎœŦŇŎŧŤ ľŏŦŏŌŪŹ 7-/0  ĽūļŵŉƢĶŧŘŖŭơļűŎƢŎĶŧŘŐńũŘŮŐŐŘťűŌŝűœŬŹŢ

ŲĶƢŐƧłŠŧœŬźŎŅŧŎŉƢŧŎĶŧŘűĶŞŊŘŵŐşŮơĶŧŘœŦŇŎŧŢŗơŧļŗŦŹļŗŬŎŖŧĶķūźŎ ųŉŗűľœŧťŴŎŲőŎœŦŇŎŧŤ ľŏŦŏŌŪŹ /0  

ŘŦŅŏŧŚŖŪŲŎŜŌŧļşŎŦŏşŎŭŎĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŌŧļŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ űŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŲŏŏŖŪ

şơŜŎŘơŜŖŌŪŹűĿŬŹŢŖųŗļĶŦŏŅŧŎŌŘŦœŗŧĶŘĿŪŜŕŧœ űœŬŹŢŖŭơļűŐƝŧŵŐşŮơĶŧŘşŘƢŧļŖŮŚĹơŧűœũŹŖŴŠƢşũŎĹƢŧűĶŞŊŘ ŖŪĹŜŧŖ

ŐŚŢŉŕŦŗ ŵŖơşơļőŚĶŘťŌŏŊơŢĹŭňŕŧœĿŪŜũŊķŢļŐŘťĿŧĿŎŲŚťşũŹļŲŜŉŚƢŢŖķŢļŐŘťűŌŝ űŎƢŎĶŧŘœŦŇŎŧ

ŘťŏŏűĶŞŊŘĶŘŘŖŌŪŹŗŦŹļŗŬŎ şơļűşŘũŖĶŧŘŴĿƢŐŭƟŗűĹŖŪŢŗơŧļŋŮĶŊƢŢļŲŚťűŠŖŧťşŖŊŧŖŐŘũŖŧňōŧŊŭŢŧŠŧŘŌŪŹŖŪ

ŢŗŮơŴŎŉũŎŲŚťĹŜŧŖŊƢŢļĶŧŘķŢļœŬĿ şŎŦŏşŎŭŎĶŧŘœŦŇŎŧŐŭƟŗŢũŎŌŘŪŗƥ ĶŧŘŴĿƢŜŦşŉŭŢũŎŌŘŪŗƥŲŚťĶŧŘŴĿƢ

őŚũŊŕŦňņƥĿŪŜŕŧœŌŉŲŌŎĶŧŘŴĿƢşŧŘűĹŖŪĶŧŘűĶŞŊŘ œŦŇŎŧŘťŏŏĶŧŘŘŦŏŘŢļŖŧŊŘŅŧŎŲŚťĶŧŘ

ŊŘŜĽşŢŏĹŭňŕŧœşũŎĹƢŧűĶŞŊŘŢũŎŌŘŪŗƥ şũŎĹƢŧűĶŞŊŘŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ĹŜŏĹŮơŵŐĶŦŏĶŧŘœŦŇŎŧ

ŖŧŊŘŅŧŎĹŜŧŖŐŚŢŉŕŦŗķŢļşũŎĹƢŧűĶŞŊŘ űœŬŹŢşŘƢŧļĹŜŧŖŖŦŹŎŴĽŴŠƢĶŦŏőŮƢŏŘũųŕĹ ŘŦŅŏŧŚŖŭơļűŎƢŎĶŧŘœŦŇŎŧ

ĹŎŴŠƢŖŪĹŭňŕŧœŌŦźļŉƢŧŎ ŜũĿŧĶŧŘ şŦļĹŖ ĽŘũŗōŘŘŖŲŚťĹŭňōŘŘŖ ŲŚťşŧŖŧŘŋŢŗŮơĶŦŏşũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļ

űĶŬźŢĶŮŚ  ŎŢĶĽŧĶŎŪźĶŧŘűŐƘŉŊŚŧŉűşŘŪŢŧűŀŪŗŎĶơŢŴŠƢűĶũŉĶŧŘőşŖőşŧŎŌŧļŜŦŇŎōŘŘŖ ŉŦļŎŦźŎ ĶŧŘşŬŹŢşŧŘ

ĶŦŎŉƢŜŗŕŧŞŧŢŦļĶřŞ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝŢŗơŧļűŐƩŎŘťŏŏŌŦźļŴŎŕŧĹĶŧŘűĶŞŊŘ 

ŕŧĹŢŭŊşŧŠĶŘŘŖŲŚťŕŧĹşŦļĹŖ ŴŎŌũŝŌŧļŌŪŹűŠŖŧťşŖ ĽūļűŐƩŎŐƧĽĽŦŗŌŪŹŖŪĹŜŧŖşžŧĹŦłŗũŹļŴŎĶŧŘűœũŹŖķŪŉ

ĹŜŧŖşŧŖŧŘŋķŢļŐŘťűŌŝŴŎĶŧŘŲķơļķŦŎŴŎŊŚŧŉűşŘŪ ŲŚť ŊơŢĹŜŧŖĶƢŧŜŠŎƢŧŲŚťĶŧŘœŦŇŎŧşŦļĹŖŴŎŗŭĹ

ųŚĶŧŕũŜŦŇŎƥ 

 

13. őŚĶŘťŌŏĽŧĶ ķƢŢ /2.1 ŲŚť 12.2 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽķŢļ

şŋŧŏŦŎ  

13.1 ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ 

 şŋŧňĶŧŘňƥķŢļŕŧĹĶŧŘűĶŞŊŘŐƧĽĽŭŏŦŎŌŪŹŵŉƢŘŦŏőŚĶŘťŌŏĽŧĶĶŧŘűĶŞŊŘŲőŎŴŠŖơ 

ųŉŗűľœŧťĶŧŘűşŬŹŢŖşŕŧœķŢļŉũŎŲŚťĶŧŘŐŎűŐƛƫŢŎķŢļşŧŘűĹŖŪűĶŞŊŘŴŎŉũŎ şơļőŚŴŠƢŘŦŅŏŧŚŖŪĶŧŘ

ķŦŏűĹŚŬŹŢŎŢŗơŧļĿŦŉűĽŎŌŪŹĽťşŎŦŏşŎŭŎŘťŏŏűĶŞŊŘŌŪŹŗŦŹļŗŬŎ űœŬŹŢŐĶŐƝŢļ ŔƛƫŎŔŮŉũŎŲŚťŢŎŭŘŦĶŞƥşũŹļŲŜŉŚƢŢŖ 
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ŐŘťĶŢŏĶŦŏĹŜŧŖŊŘťŠŎŦĶŴŎűŘŬŹŢļĹŭňŕŧœŲŚťĹŜŧŖŐŚŢŉŕŦŗķŢļŢŧŠŧŘ ĶŧŘűķƢŧşŮơŐŘťĿŧĹŖŢŧűŀŪŗŎ 

ŲŚť ĹŜŧŖĶƢŧŜŠŎƢŧŢŗơŧļŘŜŉűŘŸŜķŢļűŌĹųŎųŚŗŪşŧŘşŎűŌŝŲŚťĶŧŘşŬŹŢşŧŘ ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŐŘŦĿłŧ

ŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ ĽūļŖŪŌũŝŌŧļĶŧŘőŚũŊŉŭŞŃŪŏŦňņũŊ űœŬŹŢőŚũŊŎŦĶŜũĽŦŗŌŪŹŖŪ

ĹŜŧŖŘŮƢĹŜŧŖşŧŖŧŘŋşŮļ ŴŎĶŧŘŌžŧŜũĽŦŗŌŪŹŖŪĹŭňŕŧœ ŲŚť ŴŠƢűŐƩŎŎŦĶŜũĿŧĶŧŘŌŪŹŖŪŝŦĶŗŕŧœŲŚť

ŐŘťşũŌōũŕŧœ ŴŎĶŧŘŎžŧűŢŧŢļĹƥĹŜŧŖŘŮƢŌŪŹŵŉƢ ŵŐşŘƢŧļşŘŘĹƥŎŜŦŊĶŘŘŖŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹŌŦŎşŖŦŗ űœŬŹŢŎžŧŵŐ

œŦŇŎŧŐŘťűŌŝĿŧŊũ ŲŚťŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŲĶƢŐƧłŠŧşũŹļŲŜŉŚƢŢŖŌŧļŉũŎŵŉƢ ųŉŗűŐƩŎŢļĹƥĹŜŧŖŘŮƢŌŪŹ

şŢŉĹŚƢŢļĶŦŏŐŘťűŉŸŎŗŭŌōŝŧşŊŘƥĿŧŊũ ŢŪĶŌŦźļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏŎŧŎŧĿŧŊũ  ŎŢĶĽŧĶŎŪźĶŧŘŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘĽťĹžŧŎūļŋūļĶŧŘőŚũŊŉŭŞŃŪŏŦňņũŊ ŌŪŹŖŪŌŦĶŞťŉƢŧŎĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹ

űŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ ŖŪŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥķƢŢŖŮŚ űŀŸŌķƢŢŖŮŚķŎŧŉŴŠłơ (big data) 

űœŬŹŢŠŧĹŜŧŖűĿŬŹŢŖųŗļķŢļķƢŢŖŮŚŲŚťŎžŧŵŐşŮơĶŧŘŐŘťŗŭĶŊƥŴĿƢŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŐŅœŪŝŧşŊŘƥ ŴŠƢűŐƩŎŐŘťųŗĿŎƥ

ŊơŢ ĶŧŘűĶŞŊŘ şũŹļŲŜŉŚƢŢŖ şŦļĹŖ ŲŚťŐŘťűŌŝĿŧŊũ  ŖŪŌŦĶŞťĶŧŘŢŗŮơŘơŜŖĶŦŎŴŎşŦļĹŖŌŪŹŖŪĹŜŧŖŲŊĶŊơŧļ

ŉƢŧŎŕŧŞŧŲŚťŜŦŇŎōŘŘŖ ųŉŗĶŧŘűœũŹŖűŊũŖĶũĽĶŘŘŖŌŪŹűŐƩŎŕŧŞŧŢŦļĶřŞ ŲŚťŜũĿŧŉƢŧŎűŌĹųŎųŚŗŪ

şŧŘşŎűŌŝŲŚťĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢűœŬŹŢűœũŹŖŲŚťŊŢŏşŎŢļŝŦĶŗŕŧœŴŎĶŧŘŲķơļķŦŎŴŎŘťŉŦŏĿŧŊũŲŚť

ŎŧŎŧĿŧŊũ  

13.2 ĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ  

 ĹňťűĶŞŊŘŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŖŪœŦŎōĶũĽŴŎĶŧŘőŚũŊŏŦňņũŊŌŪŹŖŪŖŧŊŘŅŧŎ ŖŪĹŭňŕŧœ

űŐƩŎŌŪŹŗŢŖŘŦŏŉƢŧŎŜũŌŗŧŝŧşŊŘƥűĶŞŊŘŴŎŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ ŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘĹũŉŜũűĹŘŧťŠƥűĿũļ

şŘƢŧļşŘŘĹƥŲŚťŏŮŘňŧĶŧŘŢļĹƥĹŜŧŖŘŮƢŌŪŹŵŉƢŘŦŏ űœŬŹŢŎžŧŵŐŲĶƢŐƧłŠŧųŉŗŴĿƢĶŘťŏŜŎĶŧŘŌŧļŜũŌŗŧŝŧşŊŘƥ

ŲŚť űŌĹųŎųŚŗŪŌŪŹŌŦŎşŖŦŗŉƢŧŎĶŧŘűĶŞŊŘŵŉƢŢŗơŧļŋŮĶŊƢŢļűŠŖŧťşŖ ŏŎœŬźŎŅŧŎķŢļĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

ŲŚťĽŘŘŗŧŏŘŘňŜũĿŧĿŪœ űœŬŹŢŊŢŏşŎŢļĶŧŘķŦŏűĹŚŬŹŢŎŐŘťűŌŝŵŐşŮơĹŜŧŖŗŦŹļŗŬŎŌŧļĶŧŘűĶŞŊŘŲŚť

şũŹļŲŜŉŚƢŢŖ ŕŧŗŴŊƢŜũşŦŗŌŦŝŎƥķŢļĹňťűĶŞŊŘŝŧşŊŘƥ ŀūŹļŖŪűŐƝŧŠŖŧŗĶŧŘŖŭơļŵŐşŮơĶŧŘűĶŞŊŘŢŦĽľŘũŗť 

&smart agriculture) ŌŪŹŖŪĶŧŘŴĿƢűŌĹųŎųŚŗŪ ŲŚťŎŜŦŊĶŘŘŖŴŎŘťŏŏĶŧŘőŚũŊŌŪŹŖŪŖŧŊŘŅŧŎ ŐŚŢŉŕŦŗ űŐƩŎ

ŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ŲŚťşŘƢŧļŖŮŚĹơŧűœũŹŖ œŦŎōĶũĽŲŚťŜũşŦŗŌŦŝŎƥķŢļĹňťűĶŞŊŘŝŧşŊŘƥ şŢŉĹŚƢŢļűŐƩŎ

ŢŗơŧļŗũŹļĶŦŏ ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ ŌŪŹŖŪĶŧŘŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ ųŉŗŴŠƢŖŪŢļĹƥĹŜŧŖŘŮƢœŬźŎŅŧŎŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹűķƢŖŲķŸļ ŌŦŎşŖŦŗ ĹŜŏĹŮơŵŐĶŦŏĶŧŘűœũŹŖűŊũŖŢļĹƥ

ĹŜŧŖŘŮƢŉƢŧŎűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖ ŴŎĶŧŘĽŦŉĶŧŘŐŘŦŏŐŘŭļŏžŧŘŭļŉũŎ ĶŧŘŏžŧŏŦŉŖŚœũŞŌŧļŉũŎ ĶŧŘ

ŢŎŭŘŦĶŞƥŉũŎŲŚťŎźžŧ ŲŚť ĶŧŘĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļŲŖơŎŗžŧŉƢŜŗűŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝ

ŕŮŖũŝŧşŊŘƥ ŀūŹļűŐƩŎŢļĹƥĹŜŧŖŘŮƢŌŪŹĽťŎžŧŵŐşŮơĹŜŧŖŗŦŹļŗŬŎŌŧļĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ 
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14. ĹŜŧŖşŦŖœŦŎōƥĶŦŏŠŚŦĶşŮŊŘŢŬŹŎŌŪŹűŐƘŉşŢŎŴŎĹňť-ŕŧĹŜũĿŧŢŬŹŎķŢļşŋŧŏŦŎ   

 14.1 ĹŜŧŖşŦŖœŦŎōƥķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŎĹňť/ŕŧĹŜũĿŧ/ŠŚŦĶşŮŊŘŢŬŹŎ         

   ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŌŪŹşŦŖœŦŎōƥĶŦŏŉŭŞŃŪŎũœŎōƥ 

 

14.2 ĹŜŧŖşŦŖœŦŎōƥķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŠƢŠŚŦĶşŮŊŘŢŬŹŎŊƢŢļŖŧűŘŪŗŎ 

      - ŵŖơŖŪ ú 

 

14.3 ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ   

 ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŢŧĽĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧ ŴŎ

şŧķŧŜũĿŧ ŲŚť-ŠŘŬŢ ŎŢĶşŧķŧŜũĿŧűľœŧťŌŪŹşŢŉĹŚƢŢļĶŦŏŠŚŦĶşŮŊŘŲŚť-ŠŘŬŢűŐƩŎŐŘťųŗĿŎƥŊơŢĶŧŘŌžŧ           

ŉŭŞŃŪŎũœŎōƥŎŢĶĽŧĶŎŪźĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŢŧĽĽŦŉĶŚŵĶŴŠƢĹžŧŐŘūĶŞŧŲŚťŊũŉŊŧŖőŚļŧŎ

ķŢļŎŦĶŝūĶŞŧ ŖŪĶŧŘĽŦŉŘťŏŏĶŧŘĶŘťŊŭƢŎĶŧŘŉžŧűŎũŎļŧŎŜũĽŦŗűœŬŹŢŉŭŞŃŪŎũœŎōƥŴŠƢşžŧűŘŸĽŚŭŚơŜļŊŧŖŘťŗťűŜŚŧ

ŌŪŹĶžŧŠŎŉ   
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ŠŖŜŉŌŪŹ 2 ķƢŢŖŮŚűľœŧťķŢļŠŚŦĶşŮŊŘ 
 

1. ŐŘŦĿłŧ ĹŜŧŖşžŧĹŦł ŲŚťŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ  

1.1 ŐŘŦĿłŧ 

ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ űŐƩŎŢļĹƥĹŜŧŖŘŮƢŜũŌŗŧŝŧşŊŘƥ

ŐŘťŗŭĶŊƥŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹĹŘŢŏĹŚŭŖŋūļ űŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŌŪŹŌŦŎşŖŦŗ ŴŎĶŧŘ ŐĶŐƝŢļ ŘŦĶŞŧ ŔƛƫŎŔŮ 

űœũŹŖœŮŎĹŭňŕŧœŉũŎ (soil quality) ŲŚť őŚũŊŕŧœŉũŎ (soil productivity) űœŬŹŢĶŧŘőŚũŊœŬĿŴŠƢŵŉƢőŚőŚũŊŌŪŹŖŪ

ĹŭňŕŧœŲŚťŐŚŢŉŕŦŗ ŉƢŜŗűŌĹųŎųŚŗŪŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ŘŜŖŋūļĶŧŘĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļ

ŲŖơŎŗžŧŉƢŜŗűŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝŕŮŖũŝŧşŊŘƥ &geographic information system: GIS) ŀūŹļűŐƩŎŢļĹƥ

ĹŜŧŖŘŮƢœŬźŎŅŧŎŌŪŹşžŧĹŦłŗũŹļŴŎĶŧŘķŦŏűĹŚŬŹŢŎűŝŘŞŅĶũĽşŪűķŪŗŜ ŲŚť ĶŧŘşŎŦŏşŎŭŎŲŎŜŌŧļĶŧŘőŚũŊŲŏŏűĶŞŊŘ

ŢũŎŌŘŪŗƥŲŚťűĶŞŊŘŗŦŹļŗŬŎ (sustainable agriculture) ŉƢŜŗĶŧŘĽŦŉĶŧŘŉũŎŲŏŏűĶŞŊŘŢũŎŌŘŪŗƥŲŚťĶŧŘĽŦŉĶŧŘ

ŉũŎŲŏŏőşŖőşŧŎ (integrated soil management) űœŬŹŢŴŠƢŵŉƢőŚőŚũŊŌŪŹŐŚŢŉŕŦŗşžŧŠŘŦŏŖŎŭŞŗƥŲŚťŎžŧŵŐşŮơ

ĶŧŘŘŦĶŞŧŲŚťŔƛƫŎŔŮŌŘŦœŗŧĶŘŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ ŠŚŦĶşŮŊŘĽūļŖŪŌũŝŌŧļĶŧŘőŚũŊŉŭŞŃŪŏŦňņũŊ űœŬŹŢőŚũŊ

ŎŦĶŜũĽŦŗŌŪŹŖŪĹŜŧŖŘŮƢĹŜŧŖşŧŖŧŘŋşŮļ ŴŎĶŧŘŌžŧŜũĽŦŗűĿũļŚūĶŌŪŹŖŪĹŭňŕŧœ ŲŚť ŴŠƢűŐƩŎŎŦĶŜũĿŧĶŧŘŌŪŹŖŪŝŦĶŗŕŧœŲŚť

ŐŘťşũŌōũŕŧœ ŴŎĶŧŘşŘƢŧļşŘŘĹƥŎŜŦŊĶŘŘŖŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹŌŦŎşŖŦŗŲŚťŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢŵŉƢĽŘũļųŉŗŵŖơ

ĶơŢŴŠƢűĶũŉőŚĶŘťŌŏŉƢŧŎŚŏŊơŢşũŹļŲŜŉŚƢŢŖ ųŉŗűŐƩŎŢļĹƥĹŜŧŖŘŮƢŌŪŹşŢŉĹŚƢŢļĶŦŏŐŘťűŉŸŎŗŭŌōŝŧşŊŘƥĿŧŊũ ŢŪĶ

ŌŦźļşŧŖŧŘŋűőŗŲœŘơŢļĹƥĹŜŧŖŘŮƢŌŪŹşŘƢŧļşŘŘĹƥŴŠƢűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏŎŧŎŧĿŧŊũ   

 

/,0 ŜŦŊŋŭŐŘťşļĹƥ  űœŬŹŢőŚũŊŉŭŞŃŪŏŦňņũŊŌŪŹ : 

1. ŖŪĹŜŧŖŘŮƢŲŚťŌŦĶŞťŌŧļŜũĿŧĶŧŘűĿũļŚūĶŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹűķƢŖŲķŸļ  ŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘ

şŘƢŧļşŘŘĹƥļŧŎŜũĽŦŗķŦźŎşŮļŲŚťŎŜŦŊĶŘŘŖŴŠŖơŌŪŹŌŦŎşŖŦŗ ŀūŹļűŐƩŎŐŘťųŗĿŎƥŊơŢşŦļĹŖŲŚťŐŘťűŌŝĿŧŊũ 

şŧŖŧŘŋŐŘťŗŭĶŊƥŲŚťŏŮŘňŧĶŧŘ ŜũĿŧĶŧŘŉƢŧŎŐŅœŪŝŧŊŘƥĶŦŏŝŧşŊŘƥŉƢŧŎŢŬŹŎ ŷ ŵŉƢŢŗơŧļűŠŖŧťşŖ ŲŚťŖŪ

ŐŘťşũŌōũŕŧœ şŧŖŧŘŋŎžŧŵŐŐŘŦŏŴĿƢŲŚťœŦŇŎŧŴŎŜũĿŧĿŪœķŢļŊŎ ŢŗơŧļŖŪĽŘũŗōŘŘŖ ŏŎœŬźŎŅŧŎķŢļĹŜŧŖ

ŘŦŏőũŉĿŢŏŊơŢşŦļĹŖŲŚťşũŹļŲŜŉŚƢŢŖ 

2. ŖŪĹŜŧŖűŐƩŎőŮƢŎžŧŌŧļŜũĿŧĶŧŘ űŐƩŎŏŭĹĹŚŲŠơļĶŧŘűŘŪŗŎŘŮƢ ŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŐŘŦŏŢļĹƥ

ĹŜŧŖŘŮƢŌŪŹŖŪŢŗŮơŴŠƢűķƢŧĶŦŏĹŜŧŖĶƢŧŜŠŎƢŧķŢļűŌĹųŎųŚŗŪşŖŦŗŴŠŖơ  şŘƢŧļşŘŘĹƥőŚļŧŎŜũĽŦŗűĿũļŚūĶ ŲŚť

şŧŖŧŘŋœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŴŠŖơœŘƢŢŖŌŦźļűőŗŲœŘơŴŠƢűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏşŧĶŚ  

3. ŖŪĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎ ŲŚťŖŪşơŜŎŘơŜŖŴŎĶŧŘűœũŹŖĹŜŧŖűķƢŖŲķŸļŌŧļŉƢŧŎĶŧŘŝūĶŞŧŴŎŘťŉŦŏĿŧŊũ 

ŲŚťŎŧŎŧĿŧŊũ ŕŧŗŴŊƢųĹŘļĶŧŘŜũĽŦŗŲŚťĹŜŧŖŘơŜŖŖŬŢĶŦŏŊơŧļŐŘťűŌŝ ŴŎŏŧļųĹŘļĶŧŘķŢļşŧķŧŜũĿŧŤ             

ŖŪŝŦĶŗŕŧœŴŎĶŧŘŴĿƢŕŧŞŧŢŦļĶřŞŵŉƢŴŎűĶňņƥŉŪ şŧŖŧŘŋűœũŹŖķŪŉĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŲķơļķŦŎŉƢŧŎŜũĿŧĿŪœ

ķŢļŊŎ ŴŎŊŚŧŉŲŘļļŧŎŌŦźļŕŧĹŘŦŅŲŚťűŢĶĿŎŴŎŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ 
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2.   ŲőŎœŦŇŎŧŐŘŦŏŐŘŭļ    

ŲőŎĶŧŘœŦŇŎŧ-

űŐŚŪŹŗŎŲŐŚļ 

ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ-ŊŦŜŏơļĿŪź 

/' ŐŘŦŏŐŘŭļŠŚŦĶşŮŊ Ř                

ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ ŴŠƢŖŪ

ŖŧŊŘŧŅŧŎŵŖơŊŹžŧĶŜơŧűĶňņƥ

ŖŧŊŘŅŧŎŠŚŦĶşŮŊŘŌŪŹ şĶŢ, 

ĶžŧŠŎŉŖŪĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ

ŌŭĶ 5 Őƙ 

0'  œŦŇŎŧŠŚŦĶşŮŊŘŴŠƢŖŪĹŜŧŖ

şŢŉĹŚƢŢļĶŦŏ ĶŧŘűŐŚŪŹŗŎŲŐŚļ

şŋŧŎĶŧŘňƥŘťŉŦŏŐŘťűŌŝŲŚť

ŘťŉŦŏųŚĶ ŲŚťşŢŉĹŚƢŢļĶŦŏ

ĶŘŢŏŖŧŊŘŅŧŎŜũĿŧĿŪœŲŚť

ŖŪŢŦŊŚŦĶŞňƥķŢļŏŦňņũŊ 

3) ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŴŠƢ

şŢŉĹŚƢŢļĶŦŏĹŜŧŖŊƢŢļĶŧŘ

ķŢļŕŧĹŘŦŅ ŕŧĹűŢĶĿŎ şŋŧŎ

ŐŘťĶŢŏĶŧŘ ŲŚťĶŧŘ

űŐŚŪŹŗŎŲŐŚļķŢļűŌĹųŎųŚŗŪŉƢŧŎ

ŐŅœŪŝŧşŊŘƥ 

4)  œŦŇŎŧŏŭĹŚŧĶŘŌŧļŉƢŧŎ

ĶŧŘűŘŪŗŎ ĶŧŘşŢŎŲŚťŏŘũĶŧŘ

ŜũĿŧĶŧŘ 

 

/'  ŐŘŦŏŐŘŭļŲŚťœŦŇŎŧŠŚŦĶşŮŊŘ

ųŉŗŖŪŢƢŧļŢũļŊŧŖŠŚŦĶűĶňņƥ

ŖŧŊŘŅŧŎķŢļ şĶŢ, œŬźŎŅŧŎĽŧĶ

ŠŚŦĶşŮŊŘűŉũŖŲŚťŠŚŦĶşŮŊŘŴŎ

ŘťŉŦŏşŧĶŚ 

 

0'  œŦŇŎŧŠŚŦĶşŮŊŘŴŠƢŖŪĹŜŧŖ

ŌŦŎşŖŦŗ ųŉŗĹžŧŎūļŋūļşŋŧňĶŧŘňƥ

ŐƧĽĽŭŏŦŎ ŉƢŧŎűŌĹųŎųŚŗŪ űŝŘŞŅĶũĽ 

şŦļĹŖ ŲŚťşũŹļŲŜŉŚƢŢŖ ųŉŗŴŠƢ

ŠŚŦĶşŮŊŘŖŪĹŜŧŖşŢŉĹŚƢŢļĶŦŏ

ĹŜŧŖŊƢŢļĶŧŘķŢļőŮƢŴĿƢŏŦňņũŊŉƢŜŗ 

1'  şŎŦŏşŎŭŎŏŭĹŚŧĶŘŉƢŧŎĶŧŘ

űŘŪŗŎ ĶŧŘşŢŎ ŴŠƢŌžŧļŧŎŉƢŧŎŜũĽŦŗ 

ŲŚť ŏŘũĶŧŘŜũĿŧĶŧŘŲĶơŢļĹƥĶŘ

ŕŧŗŎŢĶ œŘƢŢŖŌŦźļşŘƢŧļűĹŘŬŢķơŧŗ

ĹŜŧŖŘơŜŖŖŬŢĶŦŏşŖŧĹŖŠŘŬŢ

ŠŎơŜŗļŧŎŌŧļŜũĿŧĿŪœŌŪŹűĶŪŹŗŜķƢŢļ 

2' œŦŇŎŧŎŦĶŝūĶŞŧ ŴŠƢŖŪĹŜŧŖ

œŘƢŢŖŴŎĶŧŘŌžŧļŧŎ ŊŧŖĹŜŧŖ

ŊƢŢļĶŧŘķŢļŕŧĹŘŦŅ ŕŧĹűŢĶĿŎ 

ŲŚť şŋŧŎŐŘťĶŢŏĶŧŘ  

3' ŌŏŌŜŎŘŧŗļŧŎőŚĶŧŘ

ŉžŧűŎũŎļŧŎŠŚŦĶşŮŊŘ &ŖĹŢ, 5' 

ŲŚť ŎžŧķƢŢŏĶœŘơŢļŖŧŌžŧĶŧŘ

ŐŘŦŏŐŘŭļŲŚťœŦŇŎŧŠŚŦĶşŮŊŘŴŎŐƙ

ŊơŢŵŐ 

Á űŢĶşŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

Á ŘŧŗļŧŎőŚŐŘťűŖũŎŠŚŦĶşŮŊŘ  

Á ŘŧŗļŧŎĶŧŘŐŘťűŖũŎĹŜŧŖœūļ

œŢŴĽőŮƢŴĿƢŏŦňņũŊķŢļşŋŧŎ

ŐŘťĶŢŏĶŧŘ 

Á ŐŘũŖŧňļŧŎŏŘũĶŧŘŜũĿŧĶŧŘŊơŢ

ŢŧĽŧŘŗƥŴŎŠŚŦĶşŮŊŘ 

Á ŊžŧŲŠŎơļőŚļŧŎŌŧļŜũĿŧĶŧŘ 

Á ŏŦŎŌūĶĹŜŧŖŘơŜŖŖŬŢ 

Á ŘƢŢŗŚťķŢļŏŦňņũŊŘťŉŦŏŐŘũłłŧ

ųŌŌŪŹŵŉƢļŧŎŌžŧŠŘŬŢĶŧŘŐŘťĶŢŏ

ŢŧĿŪœŢũşŘťŕŧŗŴŎ / Őƙ 

Á ŘƢŢŗŚťķŢļŏŦňņũŊŘťŉŦŏŐŘũłłŧ

ųŌŌŪŹŵŉƢŘŦŏűļũŎűŉŬŢŎűŘũŹŖŊƢŎűŐƩŎŵŐ

ŊŧŖűĶňņƥ 

Á ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎŧŗĽƢŧļ 

őŮƢŐŘťĶŢŏĶŧŘ ŲŚťőŮƢŴĿƢŏŦňņũŊ

őŚĶŧŘŉ ŧűŎũŎļŧŎŊŧŖŲőŎ 

Á ŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎļŧŎ

ŠŚŦĶşŮŊŘ &ŖĹŢ, 5' 
 

Á ŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ-ŏŦňņũŊŖŪ

ĹŜŧŖœūļœŢŴĽŊơŢ Ĺŭňŕŧœ

ŠŚŦĶşŮŊŘŴŎ ŘťŉŦŏ 1,3/ ĽŧĶ

ĹťŲŎŎ űŊŸŖ 3 

Á ŘŧŗŜũĿŧűľœŧťŌŦźļŠŖŉŌŪŹűŐƘŉşŢŎ

ŖŪĶŧŘĽŦŉĶŧŘ űŘŪŗŎĶŧŘşŢŎŌŪŹ

űŎƢŎőŮƢűŘŪŗŎűŐƩŎşžŧĹŦłŢŗơŧļŎƢŢŗ 

/ ŠŦŜķƢŢ ŘƢŢŗŚť /.. 
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ŠŖŜŉŌŪŹ 3 ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ ĶŧŘŉžŧűŎũŎĶŧŘ ŲŚťųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ 
 

/, ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ  

/,/ Řťŏŏ  

Ä ŘťŏŏŘŧŗŐƙ 

X ŘťŏŏŌŜũŕŧĹ   

 ŕŧĹĶŧŘŝūĶŞŧŐĶŊũ ŖŪŘťŗťűŜŚŧĶŧŘŝūĶŞŧŵŖơŎƢŢŗĶŜơŧ /3 şŦŐŉŧŠƥ   

Ä ŘťŏŏŠŎơŜŗĶŧŘŝūĶŞŧ &Module)  

 

1.2 ĶŧŘĽŦŉĶŧŘŝūĶŞŧŕŧĹĶŧŘŝūĶŞŧœũűŝŞ &ŕŧĹřŉŮŘƢŢŎ' 

 Ä   ŖŪŕŧĹřŉŮŘƢŢŎ       

 X ŵŖơŖŪŕŧĹřŉŮŘƢŢŎ 

 

1.3 ĶŧŘűŌŪŗŏűĹŪŗļŠŎơŜŗĶũŊŴŎŘťŏŏŌŜũŕŧĹ  (ŴŎĶŘňŪŌŪŹŖũŴĿơŘťŏŏŌŜũŕŧĹ - ŘťŏŭŘŧŗŚťűŢŪŗŉ) 

 ŵŖơŖŪ 

 

0, ĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ  

2.1 ŜŦŎúűŜŚŧŴŎĶŧŘŉžŧűŎũŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 

 ŘťŏŏĶŧŘŝūĶŞŧŊŚŢŉŐƙ 

Ä ŴŎűŜŚŧŘŧĿĶŧŘ 

Ä ŎŢĶűŜŚŧŘŧĿĶŧŘ &Řťŏŭ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

ŘťŏŏŌŜũŕŧĹ 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŊŦźļŲŊơűŉŬŢŎ şũļŠŧĹŖ ŋūļ ōŦŎŜŧĹŖ 

       ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŊŦźļŲŊơűŉŬŢŎ ŖĶŘŧĹŖ ŋūļ œřŞŕŧĹŖ 

 R   ŴŎűŜŚŧŘŧĿĶŧŘ 

  Ã   ŎŢĶűŜŚŧŘŧĿĶŧŘ 

&Řťŏŭ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

ŘťŏŏŠŎơŜŗĶŧŘŝūĶŞŧ (Module) 

Ä ŴŎűŜŚŧŘŧĿĶŧŘ 

Ä ŎŢĶűŜŚŧŘŧĿĶŧŘ &Řťŏŭ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0 ĹŭňşŖŏŦŊũķŢļőŮƢűķƢŧŝūĶŞŧ  

  ŠŚŦĶşŮŊŘ Ųŏŏ /,/ 

/ űŐƩŎŵŐŊŧŖŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ĶŧŘŘŦŏŎŦĶŝūĶŞŧŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ 

0, şžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌŴŎşŧķŧŜũĿŧűĶŞŊŘŝŧşŊŘƥ ŜũŌŗŧŝŧşŊŘƥŠŘŬŢşŧķŧŜũĿŧŢŬŹŎ

ŌŪŹűĶŪŹŗŜķƢŢļĽŧĶşŋŧŏŦŎŢŭŉŖŝūĶŞŧŌŪŹşžŧŎŦĶļŧŎĹňťĶŘŘŖĶŧŘŢŭŉŖŝūĶŞŧŘŦŏŘŢļ ŲŚťŵŉƢőơŧŎĶŧŘœũĽŧŘňŧ

ĽŧĶĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

  1, őŚĶŧŘşŢŏőơŧŎŕŧŞŧŢŦļĶřŞŴŠƢűŐƩŎŵŐŊŧŖŌŪŹŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉ 

2. ĹŭňşŖŏŦŊũŢŬŹŎŷ ŴŠƢűŐƩŎŵŐŊŧŖŌŪŹŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơĶžŧŠŎŉ 

3. ĹŭňşŖŏŦŊũŎŢĶűŠŎŬŢĽŧĶŎŪź ŴŠƢŢŗŮơŴŎŉŭŚŗœũŎũĽķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŐŘťĽžŧ

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 

0,1 ŐƧłŠŧķŢļŎŦĶŝūĶŞŧŲŘĶűķƢŧ  

    X ĹŜŧŖŘŮƢŉƢŧŎŕŧŞŧŊơŧļŐŘťűŌŝŵŖơűœŪŗļœŢ 

             Ä ĹŜŧŖŘŮƢŉƢŧŎĹňũŊŝŧşŊŘƥ/ŜũŌŗŧŝŧşŊŘƥŵŖơűœŪŗļœŢ 

X ĶŧŘŐŘŦŏŊŦŜŴŎĶŧŘűŘŪŗŎŘťŉŦŏŌŪŹşŮļķūźŎ 

Ä ŎŦĶŝūĶŞŧŵŖơŐŘťşļĹƥĽťűŘŪŗŎŴŎşŧķŧŜũĿŧŌŪŹşŢŏĹŦŉűŚŬŢĶŵŉƢ   

Ä ŢŬŹŎŷ ąąąąąąąąąąąąą,, 
 

2.4 ĶŚŗŭŌōƥŴŎĶŧŘŉžŧűŎũŎĶŧŘűœŬŹŢŲĶƢŵķŐƧłŠŧ - ķƢŢĽžŧĶŦŉķŢļŎŦĶŝūĶŞŧŴŎķƢŢ 0,1 

Ä ĽŦŉşŢŎűşŘũŖűŊŘŪŗŖĹŜŧŖŘŮƢœŬźŎŅŧŎĶơŢŎĶŧŘűŘŪŗŎ 

X ĽŦŉĶŧŘŐŅŖŎũűŌŝŎŦĶŝūĶŞŧŴŠŖơ ŲŎťŎžŧĶŧŘŜŧļűŐƝŧŠŖŧŗĿŪŜũŊ űŌĹŎũĹĶŧŘűŘŪŗŎŴŎ

ŖŠŧŜũŌŗŧŚŦŗ ŲŚťĶŧŘŲŏơļűŜŚŧ 

X ŖŢŏŠŖŧŗŠŎƢŧŌŪŹŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŴŠƢŲĶơŢŧĽŧŘŗƥŌŭĶĹŎŌžŧŠŎƢŧŌŪŹşŢŉşơŢļŉŮŲŚ ŊŦĶűŊŬŢŎ 

ŴŠƢĹžŧŲŎťŎžŧŲĶơŎŦĶŝūĶŞŧ 

X  ĽŦŉĶũĽĶŘŘŖűşŘũŖĹŜŧŖŘŮƢűĶŪŹŗŜĶŦŏĶŧŘŌžŧŜũĽŦŗ ĶŧŘŜũűĹŘŧťŠƥşŋũŊũ ŲŚťŕŧŞŧŊơŧļŐŘťűŌŝ  

Ä ŢŬŹŎŷąąąąąąąąąąąąą,, 
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0,3 ŲőŎĶŧŘŘŦŏŎŦĶŝūĶŞŧŲŚťőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧŴŎŘťŗť 3 Őƙ    

ŐƙĶŧŘŝūĶŞŧ 256/ 2560 2561 2562 2563 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 2 1 2 1 1 1 2 1 2 

ĽžŧŎŜŎŎŦĶŝūĶŞŧŌŪŹĹŧŉŜơŧĽťŘŦŏ               
Ųŏŏ /,/ ŕŧĹŐĶŊũ 5  5  5  5  5  

ĽžŧŎŜŎŎŦĶŝūĶŞŧŌŪŹĹŧŉŜơŧĽť
şžŧűŘŸĽĶŧŘŝūĶŞŧ 

          

Ųŏŏ /,/ ŕŧĹŐĶŊũ      5  5  5 
 

0,4 ļŏŐŘťŖŧňŊŧŖŲőŎ  

 1. ŘŧŗļŧŎķƢŢŖŮŚļŏŐŘťŖŧňŘťŉŦŏĹňť 3 Őƙ ųŉŗĽžŧŲŎĶŘŧŗŚťűŢŪŗŉŊŧŖŠŦŜķƢŢĶŧŘűşŎŢ 

ŊŦźļļŏŐŘťŖŧň 

 

ŲőŎļŧŎ 

ŐƙļŏŐŘťŖŧň 

/034 0034 1403 

ļŏŐŘťŖŧň

ŲőơŎŉũŎ 

ļŏŐŘťŖŧň

űļũŎŘŧŗŵŉƢ 

ļŏŐŘťŖŧň

ŲőơŎŉũŎ 

ļŏŐŘťŖŧň

űļũŎŘŧŗŵŉƢ 

ļŏŐŘťŖŧň

ŲőơŎŉũŎ 

ļŏŐŘťŖŧň

űļũŎŘŧŗŵŉƢ 

ĶŧŘűŘŪŗŎĶŧŘşŢŎ 86,509,279 17,986,836 88,780,716 18,158,139 7/*.30*/31 /6*4/0*.70 

ŜũĽŦŗ 23,890,600 9,074,279 23,890,600 9,160,700 01*67.*4.. 7*030*1.5 

ŏŘũĶŧŘŜũĿŧĶŧŘŲĶơ

şŦļĹŖ 

3,900,000 14,449,050 3,900,000 14,586,660 1*7..*... /2*502*05. 

ĶŧŘŌžŧŎŭŏžŧŘŭļŝŧşŎŧ 

ŝũŚŐť ŜŦŇŎōŘŘŖŲŚť

şũŹļŲŜŉŚƢŢŖ 

- 383,775 - 387,430 - 17/*1.2 

şŎŦŏşŎŭŎŜũĿŧĶŧŘ 250,200 787,805 250,200 795,307 03.*0.. 6.1*04. 

ŏŘũŠŧŘŖŠŧŜũŌŗŧŚŦŗ 30,874,118 9,964,311 31,790,940 10,059,209 10*46/*.64 /.*/37*6./ 

ŘŜŖ 145,424,197 52, 646,056 148,612,456 53,147,445 /3/*552*.17 31*721*.12 

ŘŜŖŌŦźļşũźŎ 198,070,253 201,759,901 205,717,073 
 

2. ĹơŧŴĿƢĽơŧŗŊơŢŠŦŜ  Ųŏŏ /,/      7.,44.,-  ŏŧŌ 
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0,5 ŘťŏŏĶŧŘŝūĶŞŧ 

X ŲŏŏĿŦźŎűŘŪŗŎ 

Ä ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢşũŹļœũŖœƥűŐƩŎŠŚŦĶ 

Ä ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢŲœŘơŕŧœŲŚťűşŪŗļűŐƩŎşŬŹŢŠŚŦĶ 

Ä ŲŏŏŌŧļŵĶŚŌŧļŢũűŚŸĶŌŘŢŎũĶşƥűŐƩŎşŬŹŢŠŚŦĶ &E-learning) 

Ä ŲŏŏŌŧļŵĶŚŌŧļŢũŎűŊŢŘƥűŎŊ 

X ŲŏŏŝūĶŞŧŉƢŜŗŊŎűŢļĽŧĶŏŌĹŜŧŖŜũĿŧĶŧŘűœŬŹŢĶŧŘŜũűĹŘŧťŠƥ 
 

2.8 ĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊ ĶŘťŏŜŎŜũĿŧŲŚťĶŧŘŚļŌťűŏŪŗŎűŘŪŗŎķƢŧŖŖŠŧŜũŌŗŧŚŦŗ  
1. űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0337     

2. űŐƩŎŵŐŊŧŖŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ŲŎŜŐńũŏŦŊũĶŧŘűŐŚŪŹŗŎ 

ŲőŎĶŧŘŝūĶŞŧ ĶŧŘŗƢŧŗşŧķŧŜũĿŧ ĶŧŘŘŦŏųŢŎŎŦĶŝūĶŞŧŲŚťĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊķŢļ

ŎŦĶŝūĶŞŧŏŦňņũŊŝūĶŞŧ    

1, ŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ  
3.1 ŠŚŦĶşŮŊŘ  
 3.1.1 ĽžŧŎŜŎŠŎơŜŗĶũŊ   

           ŠŚŦĶşŮŊŘŲŏŏ /,/   ĽžŧŎŜŎŠŎơŜŗĶũŊ  ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  48 ŠŎơŜŗĶũŊ 

 3.1.2 ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ  

ŠŚŦĶşŮŊŘ  Ųŏŏ 1.1   şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌ 

 ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ       26  ŠŎơŜŗĶũŊ 

Ķ. ŐŘũłłŧŎũœŎōƥ                

 14/679  ŉŭŞŃŪŎũœŎōƥ      26  ŠŎơŜŗĶũŊ 

ķ. ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ  ŐŘťĶŢŏŉƢŜŗ        

/, ŎŦĶŝūĶŞŧŊƢŢļĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥųŉŗĽŦŉ ň şŧķŧŜũĿŧ

ŐŅœŪŝŧşŊŘƥ  űŐƩŎŕŧŞŧŢŦļĶřŞ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / ĹŘŦźļ  

0, ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥ

ŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŌŪŹűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪ

ŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ĽžŧŎŜŎ

ŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

1, ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥ 

ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 2 űŘŬŹŢļ ųŉŗ 1 űŘŬŹŢļ ŊƢŢļŢŗŮơŴŎŅŧŎķƢŢŖŮŚ  ISI, 
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Scopus, IEEE, PubMed ŠŘŬŢ Web of Science ųŉŗőŚļŧŎŐŘũłłŧŎũœŎōƥŌŪŹ

űőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ (first author) ŴŎőŚļŧŎűőŗŲœŘơŠŚŦĶ 

ŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ  

2, ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊŜũŌŗŧŚŦŗ

ŌŭĶŕŧĹĶŧŘŝūĶŞŧųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧ

ŜũŌŗŧŎũœŎōƥ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘşŧķŧŜũĿŧ ĹňťĶŘŘŖĶŧŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧĹňť ŲŚť ŏŦňņũŊŜũŌŗŧŚŦŗ ŌŭĶŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

Ĺ. ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

/, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ 

0, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ  ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŢŧĽĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧŊƢŢļ

űŘŪŗŎŜũĿŧœŬźŎŅŧŎŏŧļŜũĿŧŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŉŭŞŃŪŎũœŎōƥŠŘŬŢĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ

űœũŹŖűŊũŖ 

ļ.   ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ       

/, ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũ űœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚť

ĹŜŧŖşŧŖŧŘŋĶơŢŎĶŧŘűşŎŢųĹŘļŘơŧļŉŭŞŃŪŎũœŎōƥ     

0, ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ 1 ĹŘŦźļ  ųŉŗŊƢŢļŗŬŹŎĹžŧŘƢŢļķŢ

şŢŏŴŠŖơ  ĶŧŘşŢŏŲĶƢŊŦŜŊƢŢļşŢŏŴŠƢűşŘŸĽşũźŎŕŧŗŴŎ  1 ŕŧĹĶŧŘŝūĶŞŧŋŦŉŵŐ

ŎŦŏĽŧĶĶŧŘşŢŏĹŘŦźļŲŘĶ 

1, ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧ ŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧŘťŉŦŏ

ŐŘũłłŧųŌŵŉƢ 
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Type /./ 8 Qrsbclr ugrf K_qrcpýq Bcepcc 

 Degree Requirments  26 credits 

A. Thesis  
  361899 Dissertation       26 credits 

B. Academic Activities         
(/) A student has to organize and present his/her thesis works at Division of Soil 

Science in English at least once 

(2) A student has to present at least one paper representing the whole or part of 

his/her thesis work in international conference with full paper proceedings 

(3) A student has to publish at least two papers or at least the two papers are 

accepted for publication representing the whole or part of his/her dissertation work 

in international journal, and one of the two papers should be ISI, Scopus, IEEE, 

PubMed or Web of Science citation databases, and at least 1 main publication of the 

thesis work must specify the student as the first author  

(4) A student must report his/her progressive academic activities to Advisory Committee 

Graduate Program Administrative Committee, Graduate Faculty Administrative 

Committee and Graduate School, 

C. Non-credits courses 

 /.  Ep_bs_rc Qafmmjýq pcosgpckclr8 a foreign language 

 0.  Bcn_prkclr Npmep_kýq pcosgpckclr8  

 Advisory committee may assign the student to take any basic courses related to 

his/her thesis or any academic activities, 

D. Qualifying Examination       

(/) A student must take a qualifying examination for assessing knowledge 

qualification before applying the dissertation proposal.                   

(0) An unsuccessful examinee may take a re-examination within the following 

regular semester. 

(3) ?l slqsaacqqdsj cv_kglcc ugjj `c rp_lqdcppcb rm K_qrcpýq Bcepcc qrsbgcq ugrf 

the approval of the Graduate Program Administrative Committee. 
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3.1.1 ĶŘťŏŜŎŜũĿŧ   

   &/' ŠŖŜŉŜũĿŧŏŦļĹŦŏ  

   - ŵŖơŖŪ- 

 &0' ŠŖŜŉŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť  

   - ŵŖơŖŪ- 

(3) ŠŖŜŉŜũĿŧűŚŬŢĶŎŢĶşŧķŧŜũĿŧűľœŧť 

 - ŵŖơŖŪ- 

(4) ŠŖŜŉŐŘũłłŧŎũœŎōƥ 
  361899    ŉŭŞŃŪŎũœŎōƥ   48 ŠŎơŜŗĶũŊ 

                             (Dissertation)                                                                     

ŠŖŧŗűŠŊŭ  ĹŜŧŖŠŖŧŗķŢļűŚķŘŠŦşĶŘťŏŜŎŜũĿŧ 

 ŘŠŦşĶŘťŏŜŎŜũĿŧ ŐŘťĶŢŏŉƢŜŗ 

 ĿŬŹŢŗơŢĶŘťŏŜŎŜũĿŧĶŚŧļŌŧļŐŅœŪŝŧşŊŘƥ &Ķ.ŐŅ. ŠŘŬŢ 361) ŊŧŖŉƢŜŗűŚķ 3 ŠŚŦĶ ŖŪĹŜŧŖŠŖŧŗ

ŉŦļŎŪź 

  1. űŚķ 1 ŊŦŜŲŘĶ Ųşŉļŋūļ  ĹňťŲŚťŕŧĹŜũĿŧŌŪŹĶŘťŏŜŎŜũĿŧŎŦźŎşŦļĶŦŉ 

  2. űŚķŠŚŦĶŘƢŢŗ  ŠŖŧŗŋūļ  ĶŘťŏŜŎŜũĿŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

  3. űŚķŠŚŦĶşũŏ    ŠŖŧŗŋūļ  ŠŖŜŉŠŖŮơŴŎşŧķŧŜũĿŧ ŉŦļŎŪź 

 /  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧŉũŎŲŚťŕŮŖũŢŧĶŧŝ 

 0  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧűĹŖŪŉũŎ 

 1  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧĽŭŚũŎŌŘŪŗƥŉũŎ 

 2  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧĶŧŘşžŧŘŜĽŉũŎ  

 3  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧĹŜŧŖŢŭŉŖşŖŏŮŘňƥķŢļŉũŎ   

 4  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧŔƘşũĶşƥķŢļŉũŎ 

 5  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧŉũŎŲŚťĶŧŘĽŦŉĶŧŘŎźžŧ 

 6  ŠŖŧŗŋūļ  ŠŖŜŉŜũĿŧŠŦŜķƢŢűŚŬŢĶşŘŘ 

 7  ŠŖŧŗŋūļ  ŠŖŜŉŜũĿŧŜũŌŗŧŎũœŎōƥ 

  4. űŚķŠŚŦĶŠŎơŜŗ ŠŖŧŗŋūļ  ŢŎŭĶŘŖķŢļŠŖŜŉŠŖŮơķŢļŜũĿŧ 
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1,/,2 ŲşŉļŲőŎĶŧŘŝūĶŞŧ  

  3.1.4.1  Ųŏŏ /,/ 

ŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

 şŢŏőơŧŎűļŬŹŢŎŵķ 

ŕŧŞŧŊơŧļŐŘťűŌŝ 

-  űşŎŢŠŦŜķƢŢųĹŘļŘơŧļŉŭŞŃŪŎũœŎōƥ  

 şŢŏŜŦŉĹŭňşŖŏŦŊũ -   - 

 ŘŜŖ -  ŘŜŖ - 

 

 

ŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

14/679 ŉŭŞŃŪŎũœŎōƥ /0 14/679 ŉŭŞŃŪŎũœŎōƥ /0 

    ĽŦŉşŦŖŖŎŧ - ŎžŧűşŎŢ - űķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

- 

 ŘŜŖ /0  ŘŜŖ /0 

 

 

ŐƙŌŪŹ 1 

 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

14/679 ŉŭŞŃŪŎũœŎōƥ /0 14/679 ŉŭŞŃŪŎũœŎōƥ /0 

  -  şŢŏŜũŌŗŧŎũœŎōƥ - 

 ŘŜŖ /0  ŘŜŖ /0 

  

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ    48 ŠŎơŜŗĶũŊ 

 

 

1,/,3 ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ &ŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞ' 

  &ŘťŏŭŵŜƢŴŎŕŧĹőŎŜĶ 1) 
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3.0 ĿŬŹŢ ŊžŧŲŠŎơļŲŚťĹŭňŜŭŇũķŢļŢŧĽŧŘŗƥ  

3.0.1 ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ- ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ / ŢŧĽŧŘŗƥŐŘťĽžŧ 

ŌŪŹ ĿŬŹŢ-ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ),şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

ĽžŧŎŜŎ

őŚļŧŎ 

ŜũĿŧĶŧŘŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļ

ŴŎŘťŗť 3 Őƙ

Śơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢ

ŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

1 őŝ,ŉŘ,ŢŘŜŘŘň 

ľŦŊŘşŪŘŭƢļ( 

(X-XXXX-XXXX-XXX-X) 

Ph.D. (Applied Bioscience and 

Biotechnology), Mie University, Japan, 0..1 

M.Sc. (Soil Science), Wageningen Agricultural 

University, Netherland, 1989 

ŜŌ,ŏ. (űĶŞŊŘŝŧşŊŘƥ), ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2524 

10 6 10 9 50(15) 

2 Ţ,ŉŘ,ĿŮĿŧŊũ  şŦŎōŌŘŦœŗƥ( 

(X-XXXX-XXXX-XXX-X) 

Ph.D. (Applied Bioscience and 

Biotechnology), Mie University, Japan, 

2002  

ŜŌ,Ŗ,&ŐŅœŪŝŧşŊŘƥ', ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ,  

2532 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ', ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2529 

12 9 15 10 35&14' 

3 Ţ,ŉŘ,ŎũŜŦŊũ  ŢŎļĹƥŘŦĶŞƥ* 

(X-XXXX-XXXX-XXX-X) 

ŐŘ,ŉ, &ŐŅœŪŜũŌŗŧ'* ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ

* 0346 

ŜŌ,Ŗ, &ŐŅœŪŝŧşŊŘƥ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 

0310 

ŜŌ,ŏ,&űĶŞŊŘŝŧşŊŘƥ  ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ*  

0305 

6 9 6 12 36&4' 

4 ŝ,ŉŘ,ŢŘŘŋĿŦŗ ĽũŎŊťűŜĿ 

(X-XXXX-XXXX-XXX-X) 
Ph.D. (Agronomy and Soil Science),  University of 
Hawaii at Manoa, United States of   
America, 1991 
M.Sc. (Agronomy and Soils), Aubum 
University, United States of America, 1982 
ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ-œŬĿŝŧşŊŘƥ'*   

1 4 1 6 72(/1) 
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ŌŪŹ ĿŬŹŢ-ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ),şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

ĽžŧŎŜŎ

őŚļŧŎ 

ŜũĿŧĶŧŘŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļ

ŴŎŘťŗť 3 Őƙ

Śơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢ

ŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

ŖŠŧŜũŌŗŧŚŦŗķŢŎŲĶơŎ* 030. 
3 őŝ,ŉŘ,ĿŧłĿŦŗ  

ŲşļĿųŗşŜŦşŉũŽ 

(X-XXXX-XXXX-XXX-X) 

Ph.D. (Agronomy and Soil Science), 

University of Hawaii at Manoa, United States 

Of America, 1998 

ŜŌ,Ŗ. (űĶŞŊŘŝŧşŊŘƥűĿũļŘťŏŏ), 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 2531 

ŜŌ,ŏ. (űĶŞŊŘŝŧşŊŘƥ œŬĿŝŧşŊŘƥ), 

ŖŠŧŜũŌŗŧŚŦŗşļķŚŧŎĹŘũŎŌŘƥ, 2527 

6 13 6 13 30(4) 

4 Ţ,ŉŘ,ŔƝŧŵœŚũŎ  

ŵĿŗŜŘŘň 

(X-XXXX-XXXX-XXX-X) 

ŐŘ,ŉ, &ŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ 

ōŘŘŖĿŧŊũ, ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0334 

ŜŌ,Ŗ, &şŧķŧŐŅœŪŝŧşŊŘƥŲŚťŢŎŭŘŦĶŞ

ŝŧşŊŘƥ', ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0327   

ŜŌ,ŏ, &şŧķŧŐŅœŪŝŧşŊŘƥ', ŖŠŧŜũŌŗŧŚŦŗŲŖơ

ųĽƢ* 0325  ŖŠŧŜũŌŗŧŚŦŗűĿŪŗ 

/. - /3 4 5(4) 

ŠŖŧŗűŠŊŭ   /, ( ŠŖŧŗŋūļ ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ  

2. ŢŧĽŧŘŗƥŚžŧŉŦŏŌŪŹ /-4 ĹŬŢ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ 

 

3.2.2 ŢŧĽŧŘŗƥœũűŝŞ  

ŌŪŹ ĿŬŹŢ-ŎŧŖşĶŭŚ ĹŭňŜŭŇũ şŦļĶŦŉ ĽžŧŎŜŎőŚļŧŎ 

ŜũĿŧĶŧŘŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎ

Řťŗť 3 ŐƙŚơŧşŭŉ' 

/ Professor Dr.Shigeyuki 

Tajima 

Ph.D. (Agriculture),  1977 Kagawa University* 

Japan  

250(3' 
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4. ŢļĹƥŐŘťĶŢŏűĶŪŹŗŜĶŦŏŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 

4.1 őŚĶŧŘűŘŪŗŎŘŮƢķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ  
-   

4.2 ĿơŜļűŜŚŧ  

 -  
2,1 ĶŧŘĽŦŉűŜŚŧŲŚťŊŧŘŧļşŢŎ  

 - 

3, ķƢŢĶžŧŠŎŉűĶŪŹŗŜĶŦŏĶŧŘŌžŧųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗ 

5.1 ĹžŧŢōũŏŧŗųŉŗŗơŢ  

 űŐƩŎųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗŌŪŹŖŪŠŦŜķƢŢűĶŪŹŗŜĶŦŏŜũĿŧĶŧŘűĿũļŚūĶŉƢŧŎŐŅœŪŝŧşŊŘƥ ŠŘŬŢ űŐƩŎųĹŘļļŧŎŌŪŹ

ŖŪűŐƝŧŠŖŧŗűœŬŹŢŎžŧőŚļŧŎŌŪŹĹƢŎĹŜƢŧŵŐŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŲĶƢŐƧłŠŧŌŧļŉƢŧŎŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ űŐƩŎ

ųĹŘļļŧŎŌŪŹŌŦŎşŖŦŗ ŖŪŖŧŊŘŅŧŎĶŧŘŉžŧűŎũŎĶŧŘŜũĽŦŗķŦźŎşŮļŌŪŹŋŮĶŊƢŢļŊŧŖŠŚŦĶŜũĿŧĶŧŘ  ųŉŗŌŪŹųĹŘļļŧŎŎŪźĹŜŘ

űŐƩŎŠŦŜķƢŢŌŪŹşŧŖŧŘŋŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢŵŉƢĽŘũļŠŧĶųĹŘļļŧŎşžŧűŘŸĽ ŠŘŬŢ űŐƩŎőŚļŧŎŜũĽŦŗŌŪŹşŧŖŧŘŋŎžŧŵŐŊơŢ

ŗŢŉűœŬŹŢœŦŇŎŧļŧŎŲŚťűŌĹųŎųŚŗŪŉƢŧŎŐŅœŪŝŧşŊŘƥ ŠŘŬŢ şŘƢŧļşŘŘĹƥŎŜŦŊĶŘŘŖűœŬŹŢĹŜŧŖŗŦŹļŗŬŎŌŧļ

ĶŧŘűĶŞŊŘ ŲŚť-ŠŘŬŢ ŲĶƢŵķŐƧłŠŧşũŹļŲŜŉŚƢŢŖŌŧļŉũŎ őŚļŧŎŉŦļĶŚơŧŜŋŬŢŜơŧűŐƩŎŢļĹƥĹŜŧŖŘŮƢŌŪŹşŧŖŧŘŋ

ŎžŧŵŐŴĿƢŢƢŧļŢũļŠŘŬŢűŐƩŎķƢŢŖŮŚşžŧŠŘŦŏĶŧŘŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļŊơŢŵŐ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏĿŧŊũŲŚť-ŠŘŬŢ 

ŎŧŎŧĿŧŊũ 

3,0 őŚĶŧŘűŘŪŗŎŘŮƢ  

ŎŦĶŝūĶŞŧŖŪĹŜŧŖűŐƩŎőŮƢŎžŧŌŧļŜũĿŧĶŧŘ ŖŪŌŦĶŞťŴŎĶŧŘşŘƢŧļşŘŘĹƥőŚļŧŎŜũĽŦŗűĿũļŚūĶŌŪŹşŧŖŧŘŋŎžŧŵŐ

ŐŘťŗŭĶŊƥŴĿƢŐŘťųŗĿŎƥŵŉƢĽŘũļ şŧŖŧŘŋœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŴŠƢŌŦŎşŖŦŗ ŲŚťŖŪĹŜŧŖűķƢŧŴĽŴŎŜũōŪĶŧŘŜũĽŦŗ 

şŧŖŧŘŋŎžŧőŚļŧŎŜũĽŦŗŖŧűķƢŧŘťŏŏĶŧŘŜũűĹŘŧťŠƥŲŚťŐŘťŖŜŚőŚķƢŢŖŮŚűœŬŹŢŴŠƢűĶũŉŐŘťşũŌōũŕŧœŴŎĶŧŘ

ŲŐŘőŚķƢŢŖŮŚŢŗơŧļŋŮĶŊƢŢļ űŠŖŧťşŖ ŲŚťűŐƩŎşŧĶŚ ŲŚťşŧŖŧŘŋŎžŧĹŜŧŖŘŮƢŌŪŹŵŉƢŵŐűőŗŲœŘơųŉŗĶŧŘ

ŎžŧűşŎŢŴŎŌŪŹŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŠŘŬŢŎžŧűşŎŢŏŌĹŜŧŖŜũĿŧĶŧŘŴŠƢŲĶơőŮƢşŎŴĽ ŎŦĶŜũĽŦŗ ĿŭŖĿŎűĶŞŊŘŵŉƢ

ŌŦźļŴŎŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũ  

3,1 ĿơŜļűŜŚŧ  

 3,1,/ ŠŚŦĶşŮŊŘ Ųŏŏ /,/   

 ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŲŚť 0 ŐƙŌŪŹ 0  

 ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŲŚť 0 ŐƙŌŪŹ 1 

ĽžŧŎŜŎŠŎơŜŗĶũŊ  

 Ųŏŏ /,/      ĽžŧŎŜŎ   26   ŠŎơŜŗĶũŊ 
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3,2 ĶŧŘűŊŘŪŗŖĶŧŘ  

 ŎŦĶŝūĶŞŧĹŜŘŖŪűŐƝŧŠŖŧŗķŢļųĹŘļļŧŎŜũĽŦŗŌŪŹĿŦŉűĽŎ ĶơŢŎŌžŧĶŧŘŝūĶŞŧĹƢŎĹŜƢŧķƢŢŖŮŚűĿũļŜũĿŧĶŧŘŌŪŹ

ŌŦŎşŖŦŗ ŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞ ŌŪŹűĶŪŹŗŜķƢŢļĶŦŏųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗ œŘƢŢŖŌŦźļŌŏŌŜŎŲŚťŒƚĶŒŎ 

ŘťűŏŪŗŏŜũōŪĶŧŘŜũĽŦŗ ĶŧŘŜŧļŲőŎŲŚťŜũűĹŘŧťŠƥļŧŎŜũĽŦŗ ĶŧŘŴĿƢŘťŏŏŐŘťŖŜŚőŚķƢŢŖŮŚ ŲŚťĹŜŘŒƚĶŴĿƢ

űĹŘŬŹŢļŖŬŢŴŎŠƢŢļŐńũŏŦŊũĶŧŘŴŠƢŋŮĶŊƢŢļűŠŖŧťşŖ ŕŧŗŴŊƢĶŧŘĶžŧĶŦŏ ŉŮŲŚķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŠŚŦĶ ĶơŢŎ

ĶŧŘűķŪŗŎŲŚťűşŎŢųĹŘļŘơŧļļŧŎŜũĽŦŗűœŬŹŢŉŭŞŃŪŎũœŎōƥŌŪŹşŢŉĹŚƢŢļĶŦŏŐƧłŠŧŲŚťĹŜŧŖşŎŴĽŎŦźŎŊơŢĹňť

ĶŘŘŖĶŧŘŏŘũŠŧŘŜũĿŧĶŧŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧ 

 

3,3 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎőŚ   

ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŜũĿŧĶŧŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧĽťűŐƩŎőŮƢŐŘťűŖũŎĹŜŧŖ

űŠŖŧťşŖ ŌŦŎşŖŦŗŲŚťĹŜŧŖşŖŏŮŘňƥŴŎűĿũļŜũĿŧĶŧŘŴŎŖŧŊŘŅŧŎŘťŉŦŏŐŘũłłŧűŢĶķŢļųĹŘļŘơŧļļŧŎŜũĽŦŗ

űœŬŹŢŉŭŞŃŪŎũœŎōƥŲŊơŚťųĹŘļŘơŧļ ĶơŢŎŌŪŹĽťŎžŧűşŎŢŊơŢĶŘŘŖĶŧŘŜũĿŧĶŧŘŏŦňņũŊŝūĶŞŧķŢļĹňť

űĶŞŊŘŝŧşŊŘƥŊơŢŵŐ ŲŚťŎŦĶŝūĶŞŧŲŏŏ /,/ ŊƢŢļŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎ              

ŉŭŞŃŪŎũœŎōƥŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŌŪŹűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ 

&proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŲŚť ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥ

őŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥ ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơ

ŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 2 űŘŬŹŢļ ųŉŗ 1 űŘŬŹŢļ ŊƢŢļŢŗŮơŴŎŅŧŎķƢŢŖŮŚ  ISI, 

Scopus, IEEE, PubMed ŠŘŬŢ Web of Science ųŉŗőŚļŧŎŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧ

űŐƩŎĿŬŹŢŲŘĶ &first author) ŴŎőŚļŧŎűőŗŲœŘơŠŚŦĶ ŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 
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ŠŖŜŉŌŪŹ 4 őŚĶŧŘűŘŪŗŎŘŮƢŲŚťĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚ 

1. ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎŦĶŝūĶŞŧ 

ĹŭňŚŦĶŞňťœũűŝŞ ĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶũĽĶŘŘŖŎŦĶŝūĶŞŧ 

/, ŖŪŌŦĶŞťŌŧļŉƢŧŎļŧŎŜũĽŦŗķŦźŎşŮļ  1. şơļűşŘũŖŴŠƢŎŦĶŝūĶŞŧĹƢŎĹŜƢŧķƢŢŖŮŚŉƢŧŎļŧŎŜũĽŦŗűĿũļŚūĶ

ŲŚťűŘŪŗŎŘŮƢŐƧłŠŧŌŧļŐŅœŪŝŧşŊŘƥŌŪŹŖŪőŚĶŘťŌŏŊơŢ

şũŹļŲŜŉŚƢŢŖ ŀūŹļűĶũŉķūźŎĽŘũļŴŎŕŧĹĶŧŘűĶŞŊŘ űœŬŹŢŜŧļ

ŲőŎĶŧŘŉžŧűŎũŎųĹŘļļŧŎŜũĽŦŗŴŎŲŎŜŌŧļŌŪŹŎžŧŵŐ

ŐŘťŗŭĶŊƥŴĿƢŵŉƢĽŘũļŴŎűĿũļŜũĿŧĶŧŘŲŚťűĿũļŐńũŏŦŊũ ŲŚťŒƚĶŒŎ

ŴŠƢŘŮƢĽŦĶĶŧŘŴĿƢűŌĹŎũĹĶŧŘşŘƢŧļĹŜŧŖĹũŉŌŪŹŠŚŧĶŠŚŧŗ 

şŘƢŧļŲŎŜĹũŉŴŠŖơ űœŬŹŢŠŧŲŎŜŌŧļŴŎĶŧŘŉžŧűŎũŎ

ųĹŘļļŧŎŜũĽŦŗŌŪŹŖŪĹŭňŕŧœ 

0, ŒƚĶŐńũŏŦŊũŴŠƢŎŦĶŝūĶŞŧşŧŖŧŘŋŐŘťŖŜŚķƢŢŖŮŚķŎŧŉ

ŴŠłơ Ţōũŏŧŗ  ŜũűĹŘŧťŠƥŲŚťŐŘťűŖũŎ őŚĽŧĶ

ųĹŘļļŧŎŜũĽŦŗ űœŬŹŢœŦŇŎŧŲŎŜĹŜŧŖĹũŉşŮơĶŧŘşŘƢŧļşŘŘĹƥ

ŴŠƢŖŧĶķūźŎ 

3. şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎŦĶŝūĶŞŧ ŖŪĶũĽĶŘŘŖĶŧŘŉŮļŧŎ

ŎũŌŘŘŝĶŧŘŌŪŹűĶŪŹŗŜķƢŢļĶŦŏ ĶŧŘœŦŇŎŧļŧŎŜũĽŦŗŲŚť

ŎŜŦŊĶŘŘŖŌŧļĶŧŘűĶŞŊŘųŉŗűľœŧťŉƢŧŎŐŅœŪŝŧşŊŘƥ  

2. ŖŪŌŦĶŞťĶŧŘűŘŪŗŎŘŮƢŉƢŜŗŊŎűŢļ /, ĹňŧĽŧŘŗƥŴŎŠŚŦĶşŮŊŘ ųŉŗűľœŧťŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ

ŠŚŦĶ ŖŪĶŧŘşơļűşŘũŖŴŠƢŎŦĶŝūĶŞŧűŘŪŗŎŘŮƢŉƢŜŗŊŎűŢļŉƢŜŗ 

œŗŧŗŧŖŖŭơļűŎƢŎ ŴŠƢŎŦĶŝūĶŞŧŖŪşơŜŎŘơŜŖŴŎĶŧŘĶžŧŠŎŉ 

ŠŦŜķƢŢųĹŘļļŧŎŜũĽŦŗ ĹƢŎĹŜƢŧ ŜũűĹŘŧťŠƥ ĶŧŘŲŚĶűŐŚŪŹŗŎ

ĹŜŧŖĹũŉűŠŸŎ ŲŚťşŘƢŧļĹŜŧŖŘŮƢŉƢŜŗŊŎűŢļ 

0, ĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚ ŢŕũŐŘŧŗűĶŪŹŗŜĶŦŏųĹŘļļŧŎŜũĽŦŗűĿũļ

ŚūĶ ŲŚť ĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚőơŧŎşŬŹŢŢŢŎŵŚŎƥ ŵŉƢŲĶơ            

e-Learning, e-Book ŲŚť e-Thesis űŐƩŎŊƢŎ 
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ĹŭňŚŦĶŞňťœũűŝŞ ĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶũĽĶŘŘŖŎŦĶŝūĶŞŧ 

3, ŖŪĹŜŧŖŘŮƢĹŜŧŖűķƢŧŴĽűĶŪŹŗŜĶŦŏĶŧŘĽŦŉĶŧŘ

ŉũŎŌŪŹşơļőŚŊơŢşũŹļŲŜŉŚƢŢŖ  

/. şŢŉŲŌŘĶşŋŧŎĶŧŘňƥ-ŐƧłŠŧ ŐƧĽĽŭŏŦŎ ŴŎűŎŬźŢŠŧķŢļ

ŏŧļŜũĿŧŴŎŠŚŦĶşŮŊŘ űĶŪŹŗŜĶŦŏĶŧŘĽŦŉĶŧŘŉũŎŌŪŹŖŪőŚĶŘťŌŏ

ŊơŢşũŹļŲŜŉŚƢŢŖ ųŉŗűľœŧťŢŗơŧļŗũŹļ ĹŭňŕŧœķŢļŉũŎŲŚť

Ŏźžŧ şŕŧœŕŮŖũŢŧĶŧŝ ĹŜŧŖŖŦŹŎĹļŌŧļŢŧŠŧŘ ŲŚť Řťŏŏ

ŎũűŜŝ  

0, ĽŦŉŐŧŅĶŋŧœũűŝŞűĶŪŹŗŜĶŦŏ ĹŭňŕŧœŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ 

ųŉŗŜũŌŗŧĶŘĽŧĶŠŎơŜŗļŧŎŌŧļĶŧŘűĶŞŊŘŌŦźļŘŧĿĶŧŘŲŚť

űŢĶĿŎŠŘŬŢųŉŗŐŘŧĿłƥĿŧŜŏƢŧŎ 

1, ĶŘťŊŭƢŎŴŠƢŎŦĶŝūĶŞŧ ŊŘťŠŎŦĶŴŎĹŭňĹơŧķŢļŌŘŦœŗŧĶŘŉũŎ 

ŌŪŹűŐƩŎŐŘťųŗĿŎƥŊơŢĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖŌŪŹŗŦŹļŗŬŎ 
 

2. ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŴŎŲŊơŚťŉƢŧŎ 

0,/ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

0,/.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

ŎŦĶŝūĶŞŧŊƢŢļŖŪĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ųŉŗűľœŧťĽŘŘŗŧŏŘŘňŴŎŜũĿŧĿŪœ űœŬŹŢŴŠƢşŧŖŧŘŋŉžŧűŎũŎ

ĿŪŜũŊŘơŜŖĶŦŏőŮƢŢŬŹŎŴŎşŦļĹŖŵŉƢ Ţŗơŧļşļŏşŭķ ŘŧŏŘŬŹŎ ŲŚťŐŘťœřŊũŊŎųŉŗĹžŧŎūļŋūļŐŘťųŗĿŎƥķŢļşơŜŎŘŜŖ 

ŲŚťĽŧĶĶŧŘŌŪŹŉũŎŖŪĹŜŧŖşžŧĹŦłŢŗơŧļŗũŹļŴŎŲļơķŢļĶŧŘűŐƩŎŌŘŦœŗŧĶŘŌŪŹűŐƩŎŲŠŚơļőŚũŊŠŚŦĶŢŧŠŧŘŌŪŹşžŧĹŦł

ķŢļĹŎŌŦźļ ŐŘťűŌŝŲŚťŌŦźļųŚĶ őŮƢűŘŪŗŎĽžŧűŐƩŎŊƢŢļŊŘťŠŎŦĶŋūļőŚŌŪŹűĶũŉķūźŎĽŧĶĶŧŘŴĿƢűŌĹųŎųŚŗŪŌŧļŉũŎ ŌŪŹ

ŵŖơŋŮĶŊƢŢļŲŚť űŠŖŧťşŖ ŀūŹļĽťŖŪőŚŊơŢşũŹļŖŪĿŪŜũŊ ŘťŏŏŎũűŜŝ ŲŚťşũŹļŲŜŉŚƢŢŖ ŢŧĽŧŘŗƥŌŪŹşŢŎŴŎŲŊơŚť

ŘŧŗŜũĿŧĽťŊƢŢļ œŗŧŗŧŖşŢŉŲŌŘĶűŘŬŹŢļŌŪŹűĶŪŹŗŜĶŦŏşũŹļŊơŢŵŐŎŪźŌŦźļ 5 ķƢŢ űœŬŹŢŴŠƢŎŦĶŝūĶŞŧşŧŖŧŘŋœŦŇŎŧ

ĹŭňōŘŘŖ ĽŘũŗōŘŘŖŵŐœŘƢŢŖ ĶŦŏŜũŌŗŧĶŧŘŊơŧļŷ ŌŪŹŝūĶŞŧ ŘŜŖŌŦźļŢŧĽŧŘŗƥŊƢŢļŖŪĹŭňşŖŏŦŊũŉƢŧŎĹŭňōŘŘŖ 

ĽŘũŗōŘŘŖŢŗơŧļŎƢŢŗ 4 ķƢŢŊŧŖŌŪŹŘťŏŭŵŜƢ 

/' ŖŪĽũŊşžŧŎūĶşŧōŧŘňť ŊŘťŠŎŦĶŴŎĹŭňĹơŧŲŚťĹŭňōŘŘŖ ĽŘũŗōŘŘŖ űşŪŗşŚť ŲŚť

ŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘňŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

0'  ŖŪŜũŎŦŗ ķŗŦŎ ŢŉŌŎ ŊŘļŊơŢűŜŚŧ ŲŚťĹŜŧŖŘŦŏőũŉĿŢŏŊơŢŊŎűŢļ şŦļĹŖ ŲŚť 

şũŹļŲŜŉŚƢŢŖ űĹŧŘœĶŃŘťűŏŪŗŏŲŚťķƢŢŏŦļĹŦŏŊơŧļŷ ķŢļŢļĹƥĶŘŲŚťşŦļĹŖ 

3)  ŖŪŕŧŜťĹŜŧŖűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ şŧŖŧŘŋŌžŧļŧŎűŐƩŎŌŪŖŲŚťşŧŖŧŘŋŲĶƢŵķķƢŢķŦŉŲŗƢļ

ŲŚťŚžŧŉŦŏĹŜŧŖşžŧĹŦł 

4)  űĹŧŘœşũŌōũŲŚťŘŦŏŔƧļĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŢŬŹŎ ŘŜŖŌŦźļűĹŧŘœŴŎĹŭňĹơŧŲŚťŝŦĶŉũŽŝŘŪķŢļ

ĹŜŧŖűŐƩŎŖŎŭŞŗƥ 
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0,/.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

1) ŴŠƢĹŜŧŖşžŧĹŦłŴŎŜũŎŦŗ ĶŧŘŊŘļŊơŢűŜŚŧ ŴŎĶŧŘŎŦŉŠŖŧŗ ĶŧŘűķƢŧĿŦźŎűŘŪŗŎ ĶŧŘşơļļŧŎ

ŕŧŗŴŎűŜŚŧŌŪŹĶžŧŠŎŉ 

2) űŐƘŉųŢĶŧşŴŠƢŎŦĶŝūĶŞŧĽŦŉĶũĽĶŘŘŖĶŚŭơŖŌŪŹűŐƩŎŐŘťųŗĿŎƥŊơŢşŦļĹŖ űœŬŹŢŒƚĶŒŎŖŧŘŗŧŌ

ĶŧŘŢŗŮơŘơŜŖĶŦŎŴŎşŦļĹŖ ŖŪĹŜŧŖşŧŖŦĹĹŪ ŘŮƢĽŦĶűĹŧŘœşũŌōũķŢļőŮƢŢŬŹŎŲŚťŲşŉļŋūļĶŧŘŖŪűŖŊŊŧ 

ĶŘŭňŧ ŲŚťĹŜŧŖűşŪŗşŚť ŊơŢşơŜŎŘŜŖ 

1' ŖŪĶŧŘĽŦŉĶũĽĶŘŘŖűşŘũŖŠŚŦĶşŮŊŘűœŬŹŢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢ ĶŧŘşŢŎŲŏŏŢŕũŐŘŧŗĽŧĶ

ŊŦŜŢŗơŧļĶŘňŪŝūĶŞŧ  ŲŚťĽŦŉĶŧŘűŘŪŗŎŘŮƢĽŧĶşŋŧŎĶŧŘňƥĽŘũļ ųŉŗŴŎŲŊơŚťĶũĽĶŘŘŖŖŪĶŧŘŢŏŘŖ

şŢŉŲŌŘĶűŎŬźŢŠŧŴŎĶŧŘŴĿƢĿŪŜũŊŢŗơŧļŖŪĹŭňōŘŘŖ 

  

0,/.3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

1) şŦļűĶŊœřŊũĶŘŘŖĶŧŘűķƢŧĿŦźŎűŘŪŗŎ ŲŚťŐŘťűŖũŎĽŧĶĶŧŘŊŘļűŜŚŧķŢļŎŦĶŝūĶŞŧŴŎĶŧŘ

űķƢŧĿŦźŎűŘŪŗŎ ŲŚťĶŧŘşơļļŧŎŊŧŖĶžŧŠŎŉűŜŚŧŌŪŹŖŢŏŠŖŧŗ  

0' ŐŘťűŖũŎ ĽŧĶĶŧŘŖŪŜũŎŦŗ ĹŜŧŖŘŦŏőũŉĿŢŏ ĹŜŧŖŘơŜŖŖŬŢ ŲŚť ĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎ ķŢļ

ŎŦĶŝūĶŞŧŴŎĶŧŘűķƢŧŘơŜŖĶũĽĶŘŘŖ ŌŪŹűŐƩŎŐŘťųŗĿŎƥŊơŢŠŖŮơĹňť ŲŚť şŦļĹŖ  

3' œũĽŧŘňŧőŚļŧŎŌŪŹŖŢŏŠŖŧŗŴŠƢĽŧĶĶŧŘŒƚĶŐńũŏŦŊũļŧŎĶŚŭơŖŴŎŜũĿŧĶŧŘŌŪŹŖŪĶŧŘŲŏơļ

ŠŎƢŧŌŪŹŌžŧļŧŎŘơŜŖĶŦŎ űœŬŹŢŒƚĶĶŧŘŐńũŏŦŊũŊŎŴŎşŕŧŜťűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ şŧŖŧŘŋŌžŧļŧŎűŐƩŎŌŪŖ

ŲŚťŲĶƢŵķķƢŢķŦŉŲŗƢļŲŚťŚžŧŉŦŏĹŜŧŖşžŧĹŦłķŢļŐƧłŠŧŌŪŹűĶũŉķūźŎŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ  

0,0 ĹŜŧŖŘŮƢ 

0,2.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

1) ŖŪĹŜŧŖŘŮƢŲŚťĹŜŧŖűķƢŧŴĽűĶŪŹŗŜĶŦŏŠŚŦĶĶŧŘŲŚťŌřŞŃŪŌŪŹşžŧĹŦł ŲŚťşŧŖŧŘŋűĿŬŹŢŖųŗļ

ŢļĹƥĹŜŧŖŘŮƢŴŎűŎŬźŢŠŧŌŪŹŝūĶŞŧŵŉƢŢŗơŧļŋŮĶŊƢŢļ 

2) şŧŖŧŘŋŜũűĹŘŧťŠƥşŋŧŎĶŧŘňƥŲŚťŐƧłŠŧ ŘŜŖŌŦźļŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŌŦĶŞť ŲŚťĶŧŘŴĿƢ

űĹŘŬŹŢļŖŬŢŌŪŹűŠŖŧťşŖĶŦŏĶŧŘŲĶƢŵķŐƧłŠŧ 

3)  ŖŪĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎŴŎĶŧŘŊũŉŊŧŖĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘ ŲŚťűŌĹųŎųŚŗŪŌŪŹ

ŌŦŎşŖŦŗ ŊŚŢŉĽŎşŧŖŧŘŋŜũűĹŘŧťŠƥ ŜũĽŧŘňƥŋūļőŚĶŘťŌŏķŢļűŌĹųŎųŚŗŪŊơŢŉũŎ şŦļĹŖ ŲŚť

şũŹļŲŜŉŚƢŢŖ  

4)  şŧŖŧŘŋŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŴŎŌŪŹŝūĶŞŧĶŦŏĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŢŬŹŎŷ ŌŪŹűĶŪŹŗŜķƢŢļ 

0,2.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

1' ŖŪĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŖŪŠŚŦĶĶŧŘŜơŧ őŮƢűŘŪŗŎŖŪĹŜŧŖşžŧĹŦłŌŪŹşŭŉ &student centered) ųŉŗ

űŎƢŎĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŴŠƢĹŜŧŖşžŧĹŦłĶŦŏĶŧŘűŘŪŗŎŘŮƢ &learning centered education) ŲŚťĶŧŘ
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œŦŇŎŧĹŜŧŖşŧŖŧŘŋŌŪŹşžŧĹŦłŲŚťĽžŧűŐƩŎ &real needs) ŊơŢĶŧŘœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŴŠƢŌŦŎĶŦŏĶŧŘ

űŐŚŪŹŗŎŲŐŚļűŌĹųŎųŚŗŪ ĶŧŘŐŘťĶŢŏŜũĿŧĿŪœŲŚťĶŧŘŉžŧűŎũŎĿŪŜũŊ ųŉŗĶŧŘŖŢŏŠŖŧŗŴŠƢĹƢŎĹŜƢŧ

ļŧŎŜũĽŦŗŴŎűŘŬŹŢļŌŪŹűŐƩŎŐŘťűŉŸŎűĶŪŹŗŜķƢŢļĶŦŏŉŭŞŃŪŎũœŎōƥ ųŉŗĹňŧĽŧŘŗƥŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧłűľœŧť

ŉƢŧŎŌŪŹŴŠƢŢļĹƥĹŜŧŖŘŮƢŲŚťĿŪźŎžŧŴŠƢşŧŖŧŘŋŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŌŧļŜũĿŧĶŧŘŵŐŴĿƢŴŎŌŧļŐŃũŏŦŊũŴŎ

şŕŧœŲŜŉŚƢŢŖĽŘũļ  

2' ĶŧŘŐńũŏŦŊũĽŘũļķŢļŎŦĶŝūĶŞŧ ŴŎŠƢŢļŐńũŏŦŊũĶŧŘŊŧŖĹŜŧŖşŎŴĽ ŲŚťűŎŬźŢŠŧŌŪŹűĶŪŹŗŜķƢŢļ

ĶŦŏųĹŘļļŧŎŜũĽŦŗ ŲŚť ŉŭŞŃŪŎũœŎōƥ ķŢļŎŦĶŝūĶŞŧ ųŉŗŴŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ ŖŪŠƢŢļŐńũŏŦŊũŌŪŹ

ĹŘŢŏĹŚŭŖŌŧļŉƢŧŎ ŔƘşũĶşƥķŢļŉũŎ űĹŖŪŜũűĹŘŧťŠƥ ĽŭŚĿŪŜŜũŌŗŧŌŧļŉũŎ ŲŚť şžŧŘŜĽŉũŎ ŎŢĶĽŧĶŎŪź

ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧşŧŖŧŘŋşơļŎŦĶŝūĶŞŧ ŵŐŒƚĶŢŏŘŖŲŚťŴĿƢűĹŘŬŹŢļŖŬŢŜũŌŗŧŝŧşŊŘƥŌŪŹŌŦŎşŖŦŗŀūŹļŵŖơ

ŖŪŴŎşŧķŧŜũĿŧŤ űĿơŎ ŠƢŢļŐńũŏŦŊũĶŧŘĶŚŧļ ŲŚť ŝŮŎŗƥűŌĹųŎųŚŗŪĿŪŜŕŧœűĶŞŊŘ Ĺňť

űĶŞŊŘŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ  ŝŮŎŗƥŏŘũĶŧŘŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪ Ĺňť

ŜũŌŗŧŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŐƩŎŊƢŎ  

1' ĶŧŘŚļŖŬŢŐńũŏŦŊũŴŎųŘļűŘŬŢŎŐŚŮĶœŬĿ  ŲŚť-ŠŘŬŢ ŲŐŚļŌŉŚŢļ ķŢļŎŦĶŝūĶŞŧ  œŘƢŢŖ

ŌŦźļŵŐŝūĶŞŧŉŮļŧŎ ŠŘŬŢ ŌžŧĶŧŘŌŉŚŢļ ŊŧŖœŬźŎŌŪŹķŢļűĶŞŊŘĶŘŊŦŜŢŗơŧļ ŠŎơŜŗļŧŎĶŘŖœŦŇŎŧ

ŌŪŹŉũŎ ĶŘŖŜũĿŧĶŧŘűĶŞŊŘ ŊŧŖĹŜŧŖşŎŴĽ ŲŚťűŎŬźŢŠŧŌŪŹűĶŪŹŗŜķƢŢļĶŦŏųĹŘļļŧŎŜũĽŦŗ ŲŚť 

ŜũŌŗŧŎũœŎōƥķŢļŎŦĶŝūĶŞŧ  

2' ĹňŧĽŧŘŗƥŖŪųĹŘļĶŧŘŜũĽŦŗŴŎŐŘťűŉŸŎűŘŬŹŢļŌŪŹŌŦŎşŖŦŗ ŀūŹļşŢŉĹŚƢŢļĶŦŏŐƧłŠŧķŢļŕŧĹ

ĶŧŘűĶŞŊŘ ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ şŧŖŧŘŋŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŴŎĶŧŘŲĶƢŵķŐƧłŠŧķŢļűĶŞŊŘĶŘ 

şŧŖŧŘŋşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơ ŠŘŬŢ űŐƩŎűŌĹųŎųŚŗŪ ŲŚťŎŜŦŊĶŘŘŖ ŌŪŹşơļőŚĶŘťŌŏŉƢŧŎŏŜĶŊơŢ 

ŉũŎŲŚťş ũŹļŲŜŉŚƢŢŖ ŲŚť-ŠŘŬŢ şŘƢŧļőŚŊŢŏŲŌŎűĿũļűŝŘŞŅĶũĽŵŉƢ ųŉŗŖŭơļűŎƢŎŴŠƢŎŦĶŝūĶŞŧűŐƩŎ

őŮƢĿơŜŗŎŦĶŜũĽŦŗŴŎųĹŘļĶŧŘ űœŬŹŢŒƚĶŒŎŎŦĶŝūĶŞŧŴŠƢűŐƩŎŎŦĶŜũĽŦŗ ŌŪŹşŧŖŧŘŋşŘƢŧļşŘŘĹƥőŚļŧŎŜũĽŦŗ

ŵŉƢ űŐƩŎŎŦĶŜũĽŦŗŌŪŹŖŪĹŭňŕŧœŲŚťŖŪĽŘŘŗŧŏŘŘňķŢļĶŧŘŜũĽŦŗŌŪŹŉŪ 

3' şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎŦĶŝūĶŞŧ ŖŪųŢĶŧşűŉũŎŌŧļŵŐŊơŧļşŋŧŏŦŎ ŲŚť-ŠŘŬŢ 

ŊơŧļŐŘťűŌŝ űœŬŹŢœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŌŧļŜũĿŧĶŧŘ ŒƚĶŢŏŘŖűŌĹŎũĹ ŲŚťŜũōŪĶŧŘŌŪŹŌŦŎşŖŦŗ ŘŜŖŌŦźļ

ŒƚĶŌŦĶŞťŉƢŧŎŕŧŞŧŊơŧļŐŘťűŌŝ ŕŧŗŴŊƢųĹŘļĶŧŘŜũĽŦŗŲŚťĹŜŧŖŘơŜŖŖŬŢŘťŠŜơŧļşŋŧŏŦŎ ŲŚť-

ŠŘŬŢ ŘťŠŜơŧļŐŘťűŌŝ  

4' ŖŪĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚķơŧŜşŧŘĽŧĶļŧŎŜũĽŦŗŌŪŹŌŦŎşŖŦŗŖŧŴĿƢŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘ

şŦŖŖŎŧ ŲŚťŴŠƢŎŦĶŝūĶŞŧŵŉƢŒƚĶŒŎŲşŜļŠŧĹŜŧŖŘŮƢĽŧĶűŌĹųŎųŚŗŪşŧŘşŎűŌŝŴŎŜļĶŜƢŧļŖŧŴĿƢ

ŐŘťĶŢŏŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŜũĽŦŗ ŵŉƢŖŪĶŧŘŊũŉŊŧŖķƢŢŖŮŚķơŧŜşŧŘŌŪŹŌŦŎşŖŦŗŢŗơŧļ

ŊơŢűŎŬŹŢļ 
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7'  ŴŠƢŖŪĶŧŘűşŎŢőŚļŧŎŌŧļŜũĿŧĶŧŘŲŚťŎžŧűşŎŢőŚļŧŎŴŎŜŧŘşŧŘŌŦźļŴŎŘťŉŦŏĿŧŊũŠŘŬŢ

ŎŧŎŧĿŧŊũŌŪŹşŧķŧŜũĿŧŴŠƢĶŧŘŗŢŖŘŦŏ ŎŦĶŝūĶŞŧşŧŖŧŘŋşŬŹŢşŧŘĽŧĶĶŧŘűķŪŗŎ ĶŧŘœŮŉŲŚťĶŧŘ

ŲŚĶűŐŚŪŹŗŎŢļĹƥĹŜŧŖŘŮƢŵŉƢűŐƩŎŢŗơŧļŉŪ 

 

0,2.3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

1' ŐŘťűŖũŎĽŧĶĶŧŘŊŢŏĹžŧŋŧŖŲŚťŎžŧűşŎŢŴŎŠƢŢļűŘŪŗŎ ĶŧŘşŢŏķƢŢűķŪŗŎ ĶŧŘşŢŏ

ŐńũŏŦŊũ ĶŧŘűĶŸŏĹťŲŎŎŘťŠŜơŧļŕŧĹĶŧŘŝūĶŞŧ ŊŧŖűĶňņƥĶŧŘŌŉşŢŏŲŚťŜŦŉőŚşžŧűŘŸĽķŢļŠŚŦĶşŮŊŘŴŎ

ŘťŉŦŏŖŧŊŘŅŧŎķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

2' ŎŦĶŝūĶŞŧşŧŖŧŘŋŜŧļŲőŎĶŧŘŌŉŚŢļŜũĽŦŗ ķŦźŎŊŢŎŲŚťŜũűĹŘŧťŠƥőŚŵŉƢŢŗơŧļŋŮĶŊƢŢļ

ŊŧŖŠŚŦĶŜũĿŧĶŧŘ ŌŦŎşŖŦŗ ŖŪĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŌŪŹűĶŪŹŗŜķƢŢļŵŉƢŢŗơŧļŉŪ şŧŖŧŘŋŲĶƢŵķŐƧłŠŧĽŧĶĶŧŘ

ŜũĽŦŗŉƢŜŗĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŊơŧļŷŲŚťűŌĹųŎųŚŗŪŌŪŹŌŦŎşŖŦŗŵŉƢŢŗơŧļűŠŖŧťşŖ   

3' ŎŦĶŝūĶŞŧŖŪĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎĹƢŎĹŜƢŧķƢŢŖŮŚŌŧļŜũĿŧĶŧŘ ŎžŧŖŧŐŘťĶŢŏĶŧŘűŘŪŗŎĶŧŘ

şŢŎ ĶŧŘŜũĽŦŗŵŉƢŢŗơŧļűķƢŧŴĽŴŎŐƧłŠŧŌŪŹűĶŪŹŗŜķƢŢļŴŎŐŘťűŉŸŎŌŪŹŝūĶŞŧŉƢŜŗŊŦŜűŢļ 

3' ŎŦĶŝūĶŞŧ ŖŪŌŦĶŞťűœũŹŖķūźŎŴŎĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŜũŌŗŧŝŧşŊŘƥŌŪŹŌŦŎşŖŦŗ  ŖŪŐŘťşŏĶŧŘňƥ

ŴŎĶŧŘŌžŧļŧŎŴŎŠƢŢļŐńũŏŦŊũĶŧŘŘơŜŖĶŦŏŎŦĶŜũĽŦŗĿŧŜŊơŧļĿŧŊũ ŲŚťşŧŖŧŘŋŎžŧŖŧĿơŜŗœŦŇŎŧűŌĹŎũĹ ŲŚť

ŜũōŪĶŧŘĽŦŉĶŧŘŴŎŠƢŢļŐńũŏŦŊũĶŧŘķŢļşŧķŧŜũĿŧŤ ŌŪŹŎŦĶŝūĶŞŧŌžŧļŧŎŜũĽŦŗ  

4'  ŐŘťűŖũŎĽŧĶĶŧŘŎžŧűşŎŢŏŌĹŜŧŖŌŧļŜũĿŧĶŧŘŌŪŹŊŪœũŖœƥŴŎŜŧŘşŧŘŌŪŹűŐƩŎŗŢŖŘŦŏŴŎ

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ ŘŜŖŌŦźļĶŧŘŎžŧűşŎŢőŚļŧŎŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘ 

 

2.3 ŌŦĶŞťŌŧļŐƧłłŧ 

0,3.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

1) ĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧňŲŚťŢŗơŧļűŐƩŎŘťŏŏ 

2) şŧŖŧŘŋşŬŏĹƢŎ ŘŜŏŘŜŖ ŝūĶŞŧ ŜũűĹŘŧťŠƥ ŲŚťşŘŭŐŐŘťűŉŸŎŐƧłŠŧ űœŬŹŢŴĿƢŴŎĶŧŘŲĶƢŵķ

ŐƧłŠŧŢŗơŧļşŘƢŧļşŘŘĹƥ 

3) şŧŖŧŘŋŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŲŚťŌŦĶŞťĶŦŏĶŧŘŲĶƢŵķŐƧłŠŧŵŉƢŢŗơŧļűŠŖŧťşŖ 

0,3.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

 ĶŘťŊŭƢŎŴŠƢŢŧĽŧŘŗƥőŮƢşŢŎŴŎŲŊơŚťĶŘťŏŜŎŜũĿŧŴĿƢşŬŹŢĶŧŘűŘŪŗŎŌŪŹŌŦŎşŖŦŗ ŖŪĶŧŘŐŘťŗŭĶŊƥ

űŌĹųŎųŚŗŪŴŠŖơűœŬŹŢŴŠƢűĶũŉĹŜŧŖŎơŧşŎŴĽĶŦŏőŮƢűŘŪŗŎ ŴĿƢŐƧłŠŧŴŎĶŧŘűĶŞŊŘ ŐƧĽĽŭŏŦŎŌŪŹşŢŉĹŚƢŢļĶŦŏ

űŎŬźŢŠŧŜũĿŧűŐƩŎŐŘťűŉŸŎŴŎĶŧŘŝūĶŞŧűœŬŹŢűşŘũŖĶŧŘşŢŎŴŎķňťűŘŪŗŎ ŴĿƢŎŦĶŝūĶŞŧűŐƩŎşŬŹŢĶŚŧļ ųŉŗĶŘťŊŭƢŎ

ŴŠƢŎŦĶŝūĶŞŧŵŉƢ  şŬŏĹƢŎŠŧŖŮŚűŠŊŭķŢļŐƧłŠŧŉŦļĶŚơŧŜŉƢŜŗŊŎűŢļűœŬŹŢşŘƢŧļųĽŌŗƥşžŧŠŘŦŏĶŧŘŜũűĹŘŧťŠƥŢŗơŧļ

ŖŪŊŘŘĶťųŉŗŐŘťŗŭĶŊƥĽŧĶŌřŞŃŪŌŪŹűŘŪŗŎŘŮƢŴŎŜũĿŧŎŦźŎŷ űŐƩŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥŲĶƢŵķųĽŌŗƥŉŦļĶŚơŧŜ  
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0,3.3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

/' ŎŦĶŝūĶŞŧşŧŖŧŘŋĹŜŏĹŭŖűĹŘŬŹŢļŖŬŢŜũűĹŘŧťŠƥŢŦŎŌŦŎşŖŦŗŴŎŠƢŢļŐńũŏŦŊũĶŧŘŜũŌŗŧŝŧşŊŘƥ

űĶŞŊŘŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

0'  ŎŦĶŝūĶŞŧşŧŖŧŘŋşŘƢŧļųĽŌŗƥŐƧłŠŧŐƧĽĽŭŏŦŎŌŧļĶŧŘűĶŞŊŘŌŪŹűĶŪŹŗŜķƢŢļĶŦŏűŎŬźŢŠŧŜũĿŧ

ŎŦźŎŷ 

1' ŎŦĶŝūĶŞŧşŧŖŧŘŋŜũűĹŘŧťŠƥŲŚťŲĶƢŵķŐƧłŠŧŵŉƢŢŗơŧļŋŮĶŠŚŦĶŜũĿŧĶŧŘŘŜŖŌŦźļŖŪĶŧŘ

ŎžŧűşŎŢ    őŚĶŧŘŜũűĹŘŧťŠƥŲĶƢŵķŵŉƢŢŗơŧļŌŦŎşŖŦŗ şŧŖŧŘŋŐŘťŗŭĶŊƥűŌĹųŎųŚŗŪŴŠŖơŴŎĶŧŘŎžŧűşŎŢ 

2' ŴŎķňťĶŧŘŎžŧűşŎŢ ŖŪĶŧŘŢōũŐŘŧŗŋĶűŋŪŗļĶŘťŠŜơŧļŎŦĶŝūĶŞŧŉƢŜŗĶŦŎűœŬŹŢŲŚĶűŐŚŪŹŗŎ      

ŌŦŝŎŜũşŦŗŴŎĶŧŘŲĶƢŐƧłŠŧŘơŜŖĶŦŎŢŗơŧļĶŜƢŧļķŜŧļŲŚťşŘƢŧļşŘŘĹƥųŉŗŢŧĽŧŘŗƥőŮƢşŢŎűŐƩŎőŮƢŎžŧĶŧŘŢŕũŐŘŧŗ 

0,2 ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

0,2,/ őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŊŦŜŏŭĹĹŚŲŚťĹŜŧŖşŧŖŧŘŋŴŎĶŧŘ

ŘŦŏőũŉĿŢŏ  

1) ŖŪŖŎŭŞŗşŦŖœŦŎōƥŌŪŹŉŪ şŧŖŧŘŋşŬŹŢşŧŘĶŦŏĶŚŭơŖĹŎŠŚŧĶŠŚŧŗŌŦźļŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

2) şŧŖŧŘŋŴĿƢĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŖŧĿŪźŎžŧşŦļĹŖŴŎŐŘťűŉŸŎŌŪŹűŠŖŧťşŖ ŲŚťűŐƩŎőŮƢŘũűŘũŹŖŲşŉļ

ŐŘťűŉŸŎŴŎĶŧŘŲĶƢŵķşŋŧŎĶŧŘňƥŌŦźļşơŜŎŊŦŜŲŚťşơŜŎŘŜŖ œŘƢŢŖŌŦźļŲşŉļĽŭŉŗŬŎŢŗơŧļœŢűŠŖŧť

ŌŦźļķŢļŊŎűŢļŲŚťķŢļĶŚŭơŖ 

3) ŖŪĹŜŧŖŘŦŏőũŉĿŢŏĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŌŦźļķŢļŊŎűŢļŲŚťŌŧļŜũĿŧĿŪœŢŗơŧļŊơŢűŎŬŹŢļ 

0,2,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļ

ŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

1) ĶŧŘşŘƢŧļĶŚŭơŖŜũĽŦŗűœŬŹŢŴŠƢŎŦĶŝūĶŞŧŵŉƢűķƢŧŘơŜŖĶŚŭơŖŊŧŖĹŜŧŖşŎŴĽ űĿơŎ ĶŚŭơŖŜũĽŦŗ

ŌŧļŉƢŧŎ     ĶŧŘŔƛƫŎŔŮĹŜŧŖŢŭŉŖşŖŏŮŘňƥķŢļŉũŎ ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥ

ŲŚťŐŭƟŗĿŪŜŕŧœ űŐƩŎŊƢŎ 

2) ŖŪĶŧŘĶŘťŊŭƢŎŴŠƢŎŦĶŝūĶŞŧŴŎŲŊơŚťĶŚŭơŖŵŉƢŒƚĶşŬŏĹƢŎŐƧłŠŧŉƢŧŎŐŅœŪŝŧşŊŘƥŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũĽŧĶĶŧŘŚļşŬŏĹƢŎŴŎœŬźŎŌŪŹĽŘũļ 

3) şŘƢŧļĹŜŧŖŘơŜŖŖŬŢŌŜũŕŧĹŪĶŦŏŖŠŧŜũŌŗŧŚŦŗŌŪŹŖŪĿŬŹŢűşŪŗļŌŦźļŴŎŐŘťűŌŝŲŚťŊơŧļŐŘťűŌŝ 

űœŬŹŢŲŚĶűŐŚŪŹŗŎŏŭĹŚŧĶŘŲŚťŎŦĶŝūĶŞŧŘơŜŖĶŦŎ 

4) ŖŪĶŧŘŒƚĶŌŦĶŞťĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗ 

0,2,1 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚť 

ĹŜŧŖŘŦŏőũŉĿŢŏ 
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 /' ŖŪųĹŘļŘơŧļļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŌŪŹŜŧļŲőŎļŧŎŢŦŎşŬŹŢŋūļĶŧŘŲĶƢŐƧłŠŧŐƧĽĽŭŏŦŎŌŦŎŌŪ

ŌŪŹűĶũŉķūźŎŴŎœŬźŎŌŪŹĽŘũļ 

 0' ŖŪļŧŎŜũĽŦŗķŢļĹňŧĽŧŘŗƥŌŪŹŖŪŏŮŘňŧĶŧŘĶŦŏĿŭŖĿŎűĶŞŊŘŲŚťŎŦĶŝūĶŞŧşŧŖŧŘŋŘơŜŖ

ŜũűĹŘŧťŠƥŐƧłŠŧĶŦŏĿŭŖĿŎ 

 1' ŎŦĶŝūĶŞŧşŧŖŧŘŋőơŧŎĶŧŘŐŘťűŖũŎ &ŘťŉŦŏűĶŘŉ S) ŴŎĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎŜũĿŧ

şŦŖŖŎŧŌŪŹŴĿƢŕŧŞŧŢŦļĶřŞűŐƩŎşŬŹŢĶŧŘűŘŪŗŎĶŧŘşŢŎ 

2.5 ŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

0,5.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

1) ŖŪŌŦĶŞťŴŎĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŌŪŹĽžŧűŐƩŎŌŪŹŖŪŢŗŮơŴŎŐƧĽĽŭŏŦŎŊơŢĶŧŘŌžŧļŧŎŌŪŹűĶŪŹŗŜĶŦŏĶŧŘŴĿƢ

şŧŘşŎűŌŝŲŚťűŌĹųŎųŚŗŪşŬŹŢşŧŘŢŗơŧļűŠŖŧťşŖ 

2) şŧŖŧŘŋŲĶƢŵķŐƧłŠŧųŉŗŴĿƢşŧŘşŎűŌŝŌŧļĹňũŊŝŧşŊŘƥ ŠŘŬŢŎžŧşŋũŊũŖŧŐŘťŗŭĶŊƥŴĿƢŴŎ

ĶŧŘŲĶƢŐƧłŠŧŌŪŹűĶŪŹŗŜķƢŢļŢŗơŧļşŘƢŧļşŘŘĹƥ 

3) şŧŖŧŘŋşŬŹŢşŧŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœŌŦźļŐŧĶűŐŚơŧŲŚťĶŧŘűķŪŗŎ űŚŬŢĶŴĿƢŘŮŐŲŏŏķŢļşŬŹŢ

ĶŧŘŎžŧűşŎŢŢŗơŧļűŠŖŧťşŖ 
  

 0,3,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ  

ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

  1) ŏŦļĹŦŏűŚŬŢĶűŘŪŗŎŏŧļŜũĿŧ &ŌŪŹŖŪűŎŬźŢŠŧŜũĿŧŢŦŎŌŦŎşŖŦŗ' 

  2) ŖŪŠƢŢļşŧŘşŎűŌŝķŢļşŧķŧŜũĿŧ ŌŪŹŖŪűĹŘŬŹŢļŖŬŢ űĿơŎ űĹŘŬŹŢļĹŢŖœũŜűŊŢŘƥŌŦŎşŖŦŗŲŚť

œŢűœŪŗļĶŦŏĽžŧŎŜŎŎŦĶŝūĶŞŧ 

 3) ŖŪŠƢŢļşŧŘşŎűŌŝķŢļşŧķŧŜũĿŧŌŪŹŖŪűĹŘŬŹŢļŖŬŢ űĿơŎ űĹŘŬŹŢļĹŢŖœũŜűŊŢŘƥŌŦŎşŖŦŗŲŚť

œŢűœŪŗļŖŪ   ĶŧŘŒƚĶŢŏŘŖœũűŝŞĶŧŘŴĿƢşŬŹŢŌŧļűŌĹųŎųŚŗŪşŧŘşŎűŌŝűœŬŹŢĶŧŘűŘŪŗŎŘŮƢĶŧŘşŬŏĹƢŎķƢŢŖŮŚ 

ŌŧļŜũŌŗŧŝŧşŊŘƥ űĿơŎ N-note, power point, VCD ŲŚť program, statistics analysis űŐƩŎŊƢŎ  

4) ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎŜũĿŧŌŧļŉƢŧŎĶŧŘűķŪŗŎŏŌĹŜŧŖşŬŹŢşŧŘŌŧļŜũĿŧĶŧŘ' űœŬŹŢ

ŒƚĶŌŦĶŞťŴŎĶŧŘűķŪŗŎŏŌĹŜŧŖŌŧļŜũĿŧĶŧŘĽŧĶőŚļŧŎŜũĽŦŗķŢļŊŎűŢļ 
 

0,3,1 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚť 

ĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 
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/' ŎŦĶŝūĶŞŧşŧŖŧŘŋűķŪŗŎŏŌĹŜŧŖŌŧļŜũŌŗŧŝŧşŊŘƥĽŧĶŏŧļşơŜŎķŢļőŚļŧŎŜũĽŦŗűœŬŹŢ

ŜũŌŗŧŎũœŎōƥűŐƩŎŌŪŹŗŢŖŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŜũĿŧĶŧŘŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

 0' şŧŖŧŘŋşŘƢŧļŲŚťűŘŪŗŏűŘŪŗļőŚļŧŎŜũĽŦŗűŐƩŎşžŧŎŜŎŲőơŎŕŧœ &power point) ŎžŧűşŎŢ

ŊơŢŌŪŹŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŴŎŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœŲŚťŌŦŎşŖŦŗ 

1' ŖŪűŎŬźŢŠŧŜũŌŗŧŎũœŎōƥűŐƩŎŜũĿŧĶŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘŌŪŹŌŦŎşŖŦŗűŐƩŎŐŘťųŗĿŎƥŊơŢĶŧŘ

œŦŇŎŧĶŧŘűĶŞŊŘķŢļŵŌŗŲŚťőơŧŎĶŧŘŐŘťűŖũŎ &ŘťŉŦŏűĶŘŉ S) ĽŧĶĹňťĶŘŘŖĶŧŘ şŢŏŜũŌŗŧŎũœŎōƥ 
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3. ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧ &Curriculum mapping)    

ĶŘťŏŜŎŜũĿŧ 
ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĹŜŧŖŘŮƢ ŌŦĶŞťŌŧļŐƧłłŧ 

ŌŦĶŞť

ĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŏŭĹĹŚ

ŲŚťĹŜŧŖ

ŘŦŏőũŉĿŢŏ 

ŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥ

ŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ 

ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪ

şŧŘşŎűŌŝ 

1,1  1,2  1,3  1,4  2,1  2,2  2,3  2,4  3,1  3,2  3,3  4,1  4,2  4,3  5,1  5,2  5,3  

361899 ŉŭŞŃŪŎũœŎōƥ   

Dissertation  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
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őŚĶŧŘűŘŪŗŎŘŮƢŴŎŊŧŘŧļŖŪĹŜŧŖŠŖŧŗŉŦļŎŪź 

1. ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

(1.1) ŊŘťŠŎŦĶŴŎĹŭňĹơŧŲŚťĹŭňōŘŘŖ ĽŘũŗōŘŘŖ űşŪŗşŚť ŲŚťŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘňŌŧļ

ŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

(1.2) ŖŪŜũŎŦŗ ŊŘļŊơŢűŜŚŧ ŲŚťĹŜŧŖŘŦŏőũŉĿŢŏŊơŢŊŎűŢļŲŚťşŦļĹŖ űĹŧŘœĶŃŘťűŏŪŗŏŲŚťķƢŢŏŦļĹŦŏ

Ŋơŧļ ŷ ķŢļŢļĹƥĶŘŲŚťşŦļĹŖ 

(1.3) ŖŪŕŧŜťĹŜŧŖűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ şŧŖŧŘŋŌžŧļŧŎűŐƩŎŌŪŖŲŚťşŧŖŧŘŋŲĶƢŵķķƢŢķŦŉŲŗƢļŲŚťŚžŧŉŦŏ

ĹŜŧŖşžŧĹŦł 

(1.4) űĹŧŘœşũŌōũŲŚťŘŦŏŔƧļĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŢŬŹŎ ŘŜŖŌŦźļűĹŧŘœŴŎĹŭňĹơŧŲŚťŝŦĶŉũŽŝŘŪķŢļĹŜŧŖűŐƩŎ

ŖŎŭŞŗƥ 

2. ĹŜŧŖŘŮƢ 

(2.1) ŖŪĹŜŧŖŘŮƢŲŚťĹŜŧŖűķƢŧŴĽűĶŪŹŗŜĶŦŏŠŚŦĶĶŧŘŲŚťŌřŞŃŪŌŪŹşžŧĹŦłŴŎűŎŬźŢŠŧŌŪŹŝūĶŞŧ 

(2.2) şŧŖŧŘŋŜũűĹŘŧťŠƥŐƧłŠŧ ŘŜŖŌŦźļŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŌŦĶŞť ŲŚťĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŌŪŹűŠŖŧťşŖĶŦŏ 

ĶŧŘŲĶƢŵķŐƧłŠŧ 

(2.3) şŧŖŧŘŋŊũŉŊŧŖĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘ ŲŚťŖŪĹŜŧŖŘŮƢŴŎŲŎŜĶŜƢŧļķŢļşŧķŧŜũĿŧŌŪŹŝūĶŞŧ

űœŬŹŢŴŠƢűŚŸļűŠŸŎĶŧŘűŐŚŪŹŗŎŲŐŚļ ŲŚťűķƢŧŴĽőŚĶŘťŌŏķŢļűŌĹųŎųŚŗŪŴŠŖơŷ 

(2.4) şŧŖŧŘŋŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŴŎŌŪŹŝūĶŞŧĶŦŏĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŢŬŹŎŷ ŌŪŹűĶŪŹŗŜķƢŢļ 

3. ŌŦĶŞťŌŧļŐƧłłŧ 

(3.1) ĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧňŲŚťŢŗơŧļűŐƩŎŘťŏŏ 

(3.2) şŧŖŧŘŋşŬŏĹƢŎ ŘŜŏŘŜŖ ŝūĶŞŧ ŜũűĹŘŧťŠƥ ŲŚťşŘŭŐŐŘťűŉŸŎŐƧłŠŧ űœŬŹŢŴĿƢŴŎĶŧŘŲĶƢŵķŐƧłŠŧ 

ŢŗơŧļşŘƢŧļşŘŘĹƥ 

(3.3) şŧŖŧŘŋŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŲŚťŌŦĶŞťĶŦŏĶŧŘŲĶƢŵķŐƧłŠŧŵŉƢŢŗơŧļűŠŖŧťşŖ 

4. ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

(4.1) ŖŪŖŎŭŞŗşŦŖœŦŎōƥŌŪŹŉŪ şŧŖŧŘŋşŬŹŢşŧŘĶŦŏĶŚŭơŖĹŎŠŚŧĶŠŚŧŗŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞŵŉƢ

ŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

(4.2) şŧŖŧŘŋŴĿƢĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŖŧĿŪźŎžŧşŦļĹŖŴŎŐŘťűŉŸŎŌŪŹűŠŖŧťşŖ ŲŚťűŐƩŎőŮƢŘũűŘũŹŖŲşŉļŐŘťűŉŸŎŴŎ

ĶŧŘŲĶƢŵķşŋŧŎĶŧŘňƥŌŦźļşơŜŎŊŦŜŲŚťşơŜŎŘŜŖ œŘƢŢŖŌŦźļŲşŉļĽŭŉŗŬŎŢŗơŧļœŢűŠŖŧťŌŦźļķŢļŊŎűŢļ

ŲŚťķŢļĶŚŭơŖ 

(4.3) ŖŪĹŜŧŖŘŦŏőũŉĿŢŏĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŌŦźļķŢļŊŎűŢļŲŚťŌŧļŜũĿŧĿŪœŢŗơŧļŊơŢűŎŬŹŢļ 
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5. ŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

(5.1) ŖŪŌŦĶŞťŴŎĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŌŪŹĽžŧűŐƩŎŌŪŹŖŪŢŗŮơŴŎŐƧĽĽŭŏŦŎŊơŢĶŧŘŌžŧļŧŎŌŪŹűĶŪŹŗŜĶŦŏĶŧŘŴĿƢşŧŘşŎűŌŝ

ŲŚťűŌĹųŎųŚŗŪşŬŹŢşŧŘŢŗơŧļűŠŖŧťşŖ 

(5.2) şŧŖŧŘŋŲĶƢŵķŐƧłŠŧųŉŗŴĿƢşŧŘşŎűŌŝŌŧļĹňũŊŝŧşŊŘƥ ŠŘŬŢŎžŧşŋũŊũŖŧŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘ

ŲĶƢŐƧłŠŧŌŪŹűĶŪŹŗŜķƢŢļŢŗơŧļşŘƢŧļşŘŘĹƥ 

(5.3) şŧŖŧŘŋşŬŹŢşŧŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœŌŦźļŐŧĶűŐŚơŧŲŚťĶŧŘűķŪŗŎ űŚŬŢĶŴĿƢŘŮŐŲŏŏķŢļşŬŹŢĶŧŘ

ŎžŧűşŎŢŢŗơŧļűŠŖŧťşŖ 
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ŠŖŜŉŌŪŹ 5 ŠŚŦĶűĶňņƥŴŎĶŧŘŐŘťűŖũŎőŚŎŦĶŝūĶŞŧ 

1. ĶŃŘťűŏŪŗŏŠŘŬŢŠŚŦĶűĶňņƥ ŴŎĶŧŘŴŠƢŘťŉŦŏĹťŲŎŎ  

  ŴĿƢŘťŏŏŢŦĶŞŘŚžŧŉŦŏķŦźŎŲŚťĹơŧŚžŧŉŦŏķŦźŎŴŎĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘŝūĶŞŧŴŎŲŊơŚťĶŘťŏŜŎ

ŜũĿŧ ųŉŗŲŏơļĶŧŘĶžŧŠŎŉŢŦĶŞŘŚžŧŉŦŏķŦźŎűŐƩŎ 1 ĶŚŭơŖ  ĹŬŢ ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŢŦĶŞŘŚžŧŉŦŏ

ķŦźŎŌŪŹŵŖơŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŲŚťŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŗŦļŵŖơŖŪĶŧŘŐŘťűŖũŎőŚ  

  (1) ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŖŪĹơŧŚžŧŉŦŏķŦźŎ ŴŠƢĶžŧŠŎŉ  ŉŦļŎŪź 

   ŢŦĶŞŘŚžŧŉŦŏķŦźŎ     ĹŜŧŖŠŖŧŗ        ĹơŧŚžŧŉŦŏķŦźŎ 

    A ŉŪűŗŪŹŗŖ         (excellent) 4.00 

    B+ ŉŪŖŧĶ (very good)  3.50 

    B ŉŪ  (good)  1,.. 

    C+ ŉŪœŢŴĿƢ (fairly good) 2.50 

    C œŢŴĿƢ (fair)  2.00 

   D+ ŢơŢŎ (poor)  1.50 

    D ŢơŢŎŖŧĶ (very poor)  1.00 

    F ŊĶ (failed)  0.00 

 (2) ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŵŖơŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŴŠƢĶžŧŠŎŉ  ŉŦļŎŪź 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎ  ĹŜŧŖŠŖŧŗ 

   S űŐƩŎŌŪŹœŢŴĽ (satisfactory) 

   U ŵŖơűŐƩŎŌŪŹœŢŴĽ (unsatisfactory) 

 (3) ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŗŦļŵŖơŖŪĶŧŘŐŘťűŖũŎőŚ  ŴŠƢĶžŧŠŎŉ ŉŦļŎŪź 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎ  ĹŜŧŖŠŖŧŗ 

   I ĶŧŘŜŦŉőŚŗŦļŵŖơşŖŏŮŘňƥ  (incomplete) 

   P ĶŧŘűŘŪŗŎĶŧŘşŢŎŗŦļŵŖơşũźŎşŭŉ (in progress) 

   V űķƢŧŘơŜŖŝūĶŞŧ   (visiting) 

   W ŋŢŎĶŘťŏŜŎŜũĿŧ   (withdrawn) 

   T ŐŘũłłŧŎũœŎōƥ   (thesis in progress) 

    ŗŦļŢŗŮơŴŎŘťŠŜơŧļŉžŧűŎũŎĶŧŘ 

 

  ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏķŢļşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ ŎŦĶŝūĶŞŧĽťŊƢŢļŵŉƢĹơŧŚžŧŉŦŏķŦźŎŵŖơ

ŊŹžŧĶŜơŧ C ŠŘŬŢ S ŖũľťŎŦźŎĽťŊƢŢļŚļŌťűŏŪŗŎűŘŪŗŎŀźžŧŢŪĶ 

  ĶŘťŏŜŎŜũĿŧŌŪŹĶžŧŠŎŉŴŠƢŜŦŉŲŚťŐŘťűŖũŎőŚŉƢŜŗŢŦĶŞŘ S ŠŘŬŢ U ŵŉƢŲĶơ Ķ,ŐŅ, 877 &14/877)  
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2. ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧ  

0,/ ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢķňťŎŦĶŝūĶŞŧŗŦļŵŖơşžŧűŘŸĽĶŧŘŝūĶŞŧ 

0,/,/ ĶŧŘŌŜŎşŢŏŴŎŘťŉŦŏĶŘťŏŜŎŜũĿŧ 361ą 

0,/,0 ĶŧŘŌŜŎşŢŏŴŎŘťŉŦŏŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

1.  ŕŧŜťĶŧŘŵŉƢļŧŎŌžŧķŢļŏŦňņũŊ ŌžŧļŧŎŊŘļşŧķŧ 

2.  ĶŧŘŌŜŎşŢŏĽŧĶőŮƢŐŘťĶŢŏĶŧŘ 

3.  ĶŧŘŌŜŎşŢŏĽŧĶşŋŧŎŝūĶŞŧŢŬŹŎ 

0,0 ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢŠŚŦļĽŧĶŎŦĶŝūĶŞŧşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŌŜŎşŢŏĽŧĶŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŲŚťőŮƢŴĿƢŏŦňņũŊĽŧĶŲŏŏşŢŏŋŧŖ 
 

3. űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ  

űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0339 

 ŠŚŦĶşŮŊŘ Ųŏŏ /,/ 

1. şŢŏőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &qualifying examination) 

2. şŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

3. ŐńũŏŦŊũĹŘŏŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ 

4. şŢŏőơŧŎĶŧŘşŢŏŐŘťűŖũŎőŚŜũŌŗŧŎũœŎōƥ 

5. ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥŴŎŌŪŹŐŘťĿŭŖ

ŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŌŪŹűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ 

&proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

6. ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥ ŠŘŬŢŢŗơŧļ

ŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ĽžŧŎŜŎ

ŢŗơŧļŎƢŢŗ 0 űŘŬŹŢļ ųŉŗ / űŘŬŹŢļ ŊƢŢļŢŗŮơŴŎŅŧŎķƢŢŖŮŚ  ISI, Scopus, IEEE, PubMed ŠŘŬŢ 

Web of Science ųŉŗőŚļŧŎŉŭŞŃŪŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ &first 

author) ŴŎőŚļŧŎűőŗŲœŘơŠŚŦĶŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

7. űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũĹŘŏŋƢŜŎŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘœũĽŧňŧ

űĶŪŗŘŊũŲŚťŝŦĶŉũŽķŢļŎŦĶŝūĶŞŧŌŪŹĽťŵŉƢŘŦŏĶŧŘűşŎŢĿŬŹŢŴŠƢŵŉƢŘŦŏŐŘũłłŧ ŠŘŬŢ

ŐŘťĶŧŝŎŪŗŏŦŊŘŏŦňņũŊ ŠŘŬŢŐŘťĶŧŝŎŪŗŏŦŊŘŏŦňņũŊĿŦźŎşŮļķŢļŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

œ,ŝ,2550 
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ŠŖŜŉŌŪŹ 6 ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ 

 

1. ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ  

(1) ŖŪĶŧŘŐŅŖŎũűŌŝŲŎťŲŎŜĶŧŘűŐƩŎĹŘŮŲĶơŢŧĽŧŘŗƥŴŠŖơ ųŉŗűŎƢŎűŌĹųŎųŚŗŪĶŧŘŝūĶŞŧŴŎ

ŘťŉŦŏŢŭŉŖŝūĶŞŧ ŘŜŖŌŦźļŴŠƢŖŪĹŜŧŖŘŮƢŲŚťűķƢŧŴĽŎųŗŏŧŗķŢļşŋŧŏŦŎ ĹňťŊŚŢŉĽŎŴŎŠŚŦĶşŮŊŘŌŪŹ

şŢŎ 

(2) şơļűşŘũŖŢŧĽŧŘŗƥŴŠƢŖŪĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥűœŬŹŢşơļűşŘũŖĶŧŘşŢŎŲŚťĶŧŘ

ŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļ ŒƚĶŢŏŘŖ ŉŮļŧŎŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŴŎŢļĹƥĶŘŊơŧļŷ ĶŧŘŐŘťĿŭŖŌŧļ

ŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝŲŚť-ŠŘŬŢŊơŧļŐŘťűŌŝ ŠŘŬŢĶŧŘŚŧűœŬŹŢűœũŹŖœŮŎŐŘťşŏĶŧŘňƥ 
 

2. ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ  

2.1 ĶŧŘœŦŇŎŧŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŜŦŉŲŚťĶŧŘŐŘťűŖũŎőŚ  

(1) şơļűşŘũŖŢŧĽŧŘŗƥŴŠƢŖŪĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ œŦŇŎŧĹŚŦļŢļĹƥĹŜŧŖŘŮƢķŢļŢŧĽŧŘŗƥ ŴŠƢŖŪĹŜŧŖ

ŚūĶŀūźļ ŲŚťŴĿƢŐŘťųŗĿŎƥŵŉƢŴŎşŧķŧŌŪŹűĿŪŹŗŜĿŧł şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥűœŬŹŢşơļűşŘũŖĶŧŘşŢŎ

ŲŚťĶŧŘŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļ ŒƚĶŢŏŘŖ ŉŮļŧŎŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŴŎŢļĹƥĶŘŊơŧļ ŷ ĶŧŘ

ŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝŲŚť-ŠŘŬŢŊơŧļŐŘťűŌŝ ŠŘŬŢĶŧŘŚŧűœŬŹŢűœũŹŖœŮŎ

ŐŘťşŏĶŧŘňƥ 

(2) ĶŧŘűœũŹŖœŮŎŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚŴŠƢŌŦŎşŖŦŗ 

(3) ŖŭơļűŎƢŎŴŠƢŢŧĽŧŘŗƥşŢŎĹŜŧŖŘŮƢ ĹŜŏĹŮơĶŦŏűŐƩŎŢŧĽŧŘŗƥşŢŎĹũŉ &thinking teachers) şŧŖŧŘŋ

ŢŢĶŲŏŏĶŧŘşŢŎŲŚťŒƚĶŴŠƢŎŦĶŝūĶŞŧĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧň &critical thinking) ŢŦŎĽžŧűŐƩŎ

ŊơŢĶŧŘűŘŪŗŎŘŮƢŢŗơŧļŊơŢűŎŬŹŢļ 

0,0 ĶŧŘœŦŇŎŧŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŉƢŧŎŢŬŹŎŷ  

(1) şŎŦŏşŎŭŎŴŠƢŢŧĽŧŘŗƥŎžŧŢļĹƥĹŜŧŖŘŮƢŌŪŹŵŉƢœŦŇŎŧŲŚƢŜ ŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŴŎŜļĶŧŘŐŅœŪŝŧşŊŘƥ

ŲŚťŖŪşơŜŎŘơŜŖŴŎĶũĽĶŘŘŖŏŘũĶŧŘŜũĿŧĶŧŘŲĶơĿŭŖĿŎ űœŬŹŢŲĶƢŵķŐƧłŠŧŌŪŹşžŧĹŦłŘťŉŦŏŌƢŢļŋũŹŎ

ŲŚťŘťŉŦŏĿŧŊũ 

(2) ŖŪĶŧŘĶŘťŊŭƢŎŢŧĽŧŘŗƥŌžŧőŚļŧŎŌŧļŜũĿŧĶŧŘşŧŗŊŘļŴŎşŧķŧŜũĿŧ 

(3) şơļűşŘũŖĶŧŘŌžŧŜũĽŦŗşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơűŐƩŎŠŚŦĶŲŚťűœŬŹŢœŦŇŎŧĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚť 

ŖŪĹŜŧŖűĿŪŹŗŜĿŧłŴŎşŧķŧŜũĿŧĿŪœ 
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ŠŖŜŉŌŪŹ 5 ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ 

/,  ĶŧŘĶžŧĶŦŏŖŧŊŘŅŧŎ  

 ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŠŚŦĶşŮŊŘűŐƩŎŵŐŊŧŖűĶňņƥŖŧŊŘŅŧŎŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧ ŲŚť 

ĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ-ŖŧŊŘŅŧŎĹŭňŜŭŇũşŧķŧŜũĿŧ ŊŚŢŉŘťŗťűŜŚŧŌŪŹŖŪ 

ĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŴŎŠŚŦĶşŮŊŘ 

 

¶ ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ   

 ŘťŉŦŏŐŘũłłŧűŢĶ 

 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 ĹŎ ŖŪĹŭňŜŭŇũŐŘũłłŧűŢĶŠŘŬŢűŌŪŗŏűŌơŧ ŠŘŬŢķŦźŎŊŹžŧŐŘũłłŧųŌŠŘŬŢ

űŌŪŗŏűŌơŧŌŪŹŖŪŊžŧŲŠŎơļŝŧşŊŘŧĽŧŘŗƥŲŚťŖŪőŚļŧŎŌŧļŜũĿŧĶŧŘŌŪŹŵŖơŴĿơşơŜŎŠŎūŹļķŢļĶŧŘŝūĶŞŧűœŬŹŢŘŦŏ

ŐŘũłłŧ ŲŚťűŐƩŎőŚļŧŎŌŪŹŵŉƢŘŦŏĶŧŘűőŗŲœŘơŊŧŖŠŚŦĶűĶňņƥŌŪŹĶžŧŠŎŉŴŎĶŧŘœũĽŧŘňŧŲŊơļŊŦźļŴŠƢŏŭĹĹŚ

ŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘ ŢŗơŧļŎƢŢŗ 1 ŘŧŗĶŧŘŴŎŘŢŏ 3 ŐƙŗƢŢŎŠŚŦļ ųŉŗŢŗơŧļŎƢŢŗ / ŘŧŗĶŧŘŊƢŢļűŐƩŎ

őŚļŧŎŜũĽŦŗ 

 

¶ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ  

 ŘťŉŦŏŐŘũłłŧűŢĶ 

 ŖŪĹŭňŜŭŇũŐŘũłłŧűŢĶŠŘŬŢűŌŪŗŏűŌơŧ ŠŘŬŢķŦźŎŊŹžŧŐŘũłłŧųŌŠŘŬŢűŌŪŗŏűŌơŧŌŪŹŖŪŊžŧŲŠŎơļ 

ŘŢļŝŧşŊŘŧĽŧŘŗƥŲŚťŖŪőŚļŧŎŌŧļŜũĿŧĶŧŘŌŪŹŵŖơŴĿơşơŜŎŠŎūŹļķŢļĶŧŘŝūĶŞŧűœŬŹŢŘŦŏŐŘũłłŧ ŲŚťűŐƩŎ

őŚļŧŎŌŧļŜũĿŧĶŧŘŌŪŹŵŉƢŘŦŏĶŧŘűőŗŲœŘơŊŧŖŠŚŦĶűĶňņƥŌŪŹĶžŧŠŎŉŴŎĶŧŘœũĽŧŘňŧŲŊơļŊŦźļŴŠƢŏŭĹĹŚŉžŧŘļ

ŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘ ŢŗơŧļŎƢŢŗ 1 ŘŧŗĶŧŘŴŎŘŢŏ 5 ŐƙŗƢŢŎŠŚŦļ ųŉŗŢŗơŧļŎƢŢŗ 1 ŘŧŗĶŧŘŊƢŢļűŐƩŎ

őŚļŧŎŜũĽŦŗ 

¶ ŖŪĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŢŗơŧļŎƢŢŗŌŭĶ 5 Őƙ ųŉŗŎžŧĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŌŘļĹŭňŜŭŇũ őŮƢŴĿƢŏŦňņũŊ 

ŲŚťőŮƢŖŪşơŜŎŵŉƢ-şơŜŎűşŪŗ ŲŚťĶŧŘűŐŚŪŹŗŎŲŐŚļŌŧļűŝŘŞŅĶũĽ şŦļĹŖ ŲŚťĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘ Ŗŧ

ŐŘťĶŢŏĶŧŘœũĽŧŘňŧ 

 

2,  ŏŦňņũŊ 

¶ ŖŪĶŧŘŐŘťűŖũŎĹŭňŕŧœŏŦňņũŊŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ŴŎŖŭŖŖŢļ

ķŢļőŮƢŴĿƢŏŦňņũŊ ųŉŗœũĽŧŘňŧĽŧĶĹŭňŚŦĶŞňťŌŪŹœūļŐŘťşļĹƥŊŧŖŌŪŹŠŚŦĶşŮŊŘĶžŧŠŎŉ ŀūŹļĹŘŢŏĹŚŭŖőŚ

ĶŧŘűŘŪŗŎŘŮƢŢŗơŧļŎƢŢŗ 3 ŉƢŧŎ ĹŬŢ /' ŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 0' ŉƢŧŎĹŜŧŖŘŮƢ 1' ŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ 



37 
 

2' ŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 3' ŉƢŧŎŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ 

ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

 

¶ ĶŧŘűőŗŲœŘơőŚļŧŎŐŘũłłŧŎũœŎōƥŲŚťűĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧ  

ŠŚŦĶşŮŊŘŘťŉŦŏŐŘũłłŧűŢĶ 

ŠŚŦĶşŮŊŘ Ųŏŏ /,/   

 /, ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥŴŎŌŪŹ

ŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŌŪŹűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings' 

űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŲŚť 

                0. ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪŎũœŎōƥ ŠŘŬŢ

ŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 0 

űŘŬŹŢļ ųŉŗ / űŘŬŹŢļ ŊƢŢļŢŗŮơŴŎŅŧŎķƢŢŖŮŚ  ISI, Scopus, IEEE, PubMed ŠŘŬŢ Web of Science ųŉŗŌŪŹőŚļŧŎ

ŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ (first author) ŴŎőŚļŧŎűőŗŲœŘơŠŚŦĶ ŢŗơŧļŎƢŢŗ 

1 űŘŬŹŢļ 
 

1,  ŎŦĶŝūĶŞŧ  

¶ ŖŪĶŘťŏŜŎĶŧŘŘŦŏŎŦĶŝūĶŞŧŌŪŹűŠŖŧťşŖ ųŉŗĶžŧŠŎŉűĶňņƥĶŧŘĹŦŉűŚŬŢĶŲŚťĹŭňşŖŏŦŊũķŢļ

ŎŦĶŝūĶŞŧŴŠƢşŢŉĹŚƢŢļĶŦŏŚŦĶŞňťķŢļŠŚŦĶşŮŊŘ ŲŚťŖŪĶŧŘűŊŘŪŗŖĹŜŧŖœŘƢŢŖĶơŢŎűķƢŧŝūĶŞŧ 

űœŬŹŢŴŠƢŎŦĶŝūĶŞŧŖŪĹŜŧŖœŘƢŢŖŴŎĶŧŘűŘŪŗŎŲŚťşŧŖŧŘŋşžŧűŘŸĽĶŧŘŝūĶŞŧŵŉƢŊŧŖŘťŗťűŜŚŧŌŪŹ

ŠŚŦĶşŮŊŘĶžŧŠŎŉ 

¶ ŖŪĶŧŘĽŦŉĶũĽĶŘŘŖűœŬŹŢœŦŇŎŧĹŜŧŖŘŮƢ ĹŜŧŖşŧŖŧŘŋ ŲŚťŝŦĶŗŕŧœķŢļŎŦĶŝūĶŞŧŴŎŘŮŐŲŏŏŊơŧļŷ 

űşŘũŖşŘƢŧļĹŜŧŖűŐƩŎœŚűŖŬŢļŉŪŌŪŹŖŪĽũŊşžŧŎūĶşŧōŧŘňť ŲŚťűşŘũŖşŘƢŧļŌŦĶŞťĶŧŘűŘŪŗŎŘŮƢŴŎ

ŝŊŜŘŘŞŌŪŹ 0/ 

¶ ŖŪĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŌŦŹŜŵŐűœŬŹŢŴŠƢĹžŧŐŘūĶŞŧŉƢŧŎŜũĿŧĶŧŘ ŲŚťŲŎťŲŎŜŴŠƢŲĶơŎŦĶŝūĶŞŧ

ŌŭĶĹŎ ųŉŗŢŧĽŧŘŗƥĽťŊƢŢļĶžŧŠŎŉĿŦŹŜųŖļŴŠƢĹžŧŐŘūĶŞŧ &office hours) űœŬŹŢŴŠƢŎŦĶŝūĶŞŧşŧŖŧŘŋ

űķƢŧŐŘūĶŞŧŵŉƢ  

¶ ŖŪĶŧŘşžŧŘŜĽķƢŢŖŮŚĶŧŘĹļŢŗŮơķŢļŎŦĶŝūĶŞŧ ŢŦŊŘŧĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧ űœŬŹŢŐŘťűŖũŎŲŎŜųŎƢŖőŚ

ĶŧŘŉžŧűŎũŎļŧŎ 

¶ ŖŪŘťŏŏĶŧŘĽŦŉĶŧŘķƢŢŘƢŢļűŘŪŗŎķŢļŎŦĶŝūĶŞŧŌŪŹŖŪŐŘťşũŌōũŕŧœ ųŉŗŖŪĶŧŘŐŘťűŖũŎĹŜŧŖœūļœŢŴĽ

ķŢļĶŧŘŘŦŏŲŚťĶŧŘşơļűşŘũŖĶŧŘœŦŇŎŧŎŦĶŝūĶŞŧ ŲŚťőŚĶŧŘĽŦŉĶŧŘķƢŢŘƢŢļűŘŪŗŎ  
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2,  ŢŧĽŧŘŗƥ  

¶ ŖŪŘťŏŏĶŧŘŘŦŏŢŧĽŧŘŗƥŴŠŖơŌŪŹşŢŉĹŚƢŢļĶŦŏŘťűŏŪŗŏ-ķƢŢŏŦļĹŦŏķŢļŖŠŧŜũŌŗŧŚŦŗ ŲŚťŊƢŢļŖŪ

ĹťŲŎŎŌŉşŢŏĹŜŧŖşŧŖŧŘŋŕŧŞŧŢŦļĶřŞŊŧŖűĶňņƥŌŪŹŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉ ŀūŹļşŢŉĹŚƢŢļĶŦŏ

ŐŘťĶŧŝĹňťĶŘŘŖĶŧŘĶŧŘŢŭŉŖŝūĶŞŧ űŘŬŹŢļ ŖŧŊŘŅŧŎĹŜŧŖşŧŖŧŘŋŕŧŞŧŢŦļĶřŞķŢļŢŧĽŧŘŗƥ

ŐŘťĽžŧ  

¶ ŖŪŘťŏŏĶŧŘŏŘũŠŧŘ ŲŚťŘťŏŏĶŧŘşơļűşŘũŖŲŚťœŦŇŎŧŢŧĽŧŘŗƥŌŪŹűŠŖŧťşŖŲŚťşŢŉĹŚƢŢļĶŦŏ

ŜũşŦŗŌŦŝŎƥŲŚťŎųŗŏŧŗķŢļŖŠŧŜũŌŗŧŚŦŗ ŲŚťŲŎŜŌŧļķŢļŠŚŦĶşŮŊŘ 

¶ ŖŪŘťŏŏĶŧŘœŦŇŎŧĹŭňŕŧœŢŧĽŧŘŗƥ űœŬŹŢŴŠƢŢŧĽŧŘŗƥŖŪĹŜŧŖŘŮƢĹŜŧŖűĿŪŹŗŜĿŧłŴŎşŧķŧŜũĿŧŌŪŹűŐƘŉ

şŢŎ ŲŚťŖŪĹŜŧŖĶƢŧŜŠŎƢŧŴŎĶŧŘőŚũŊőŚļŧŎŌŧļŜũĿŧĶŧŘŢŗơŧļŊơŢűŎŬŹŢļ 

¶ ŖŪĶŧŘşžŧŘŜĽķƢŢŖŮŚŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŜŭŇũŐŘũłłŧűŢĶ ŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘ 

őŚļŧŎŌŧļŜũĿŧĶŧŘ ĶŧŘĹļŢŗŮơķŢļŢŧĽŧŘŗƥ ŲŚťĹŜŧŖœūļœŢŴĽŊơŢĶŘťŏŜŎĶŧŘŘŦŏŢŧĽŧŘŗƥŲŚť

ĶŧŘŏŘũŠŧŘķŢļŢŧĽŧŘŗƥ űœŬŹŢŐŘťűŖũŎŲŎŜųŎƢŖőŚĶŧŘŉžŧűŎũŎļŧŎ 

 

3,  ŠŚŦĶşŮŊŘ ĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ  

¶ ŖŪĶŘťŏŜŎĶŧŘŢŢĶŲŏŏ-ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŲŚťĶŘťŏŜŎŜũĿŧŴŠƢŖŪűŎŬźŢŠŧŌŪŹŌŦŎşŖŦŗ ŵŉƢŖŧŊŘŅŧŎ

ŌŧļŜũĿŧĶŧŘ-ŜũĿŧĿŪœ şŢŉĹŚƢŢļĶŦŏĹŜŧŖŊƢŢļĶŧŘķŢļŊŚŧŉŲŘļļŧŎ ŲŚťŲőŎœŦŇŎŧűŝŘŞŅĶũĽ

ŲŚťşŦļĹŖŲŠơļĿŧŊũ  

¶ ŖŪŘťŏŏŲŚťĶŚŵĶĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũŠŦŜķƢŢŉŭŞŃŪŎũœŎōƥ  

¶ ŖŪĶŧŘĶžŧŠŎŉŢŧĽŧŘŗƥőŮƢşŢŎŴŎŲŊơŚťĶŘťŏŜŎŜũĿŧ ųŉŗĹžŧŎūļŋūļĹŜŧŖŘŮƢĹŜŧŖşŧŖŧŘŋŲŚťĹŜŧŖ

űĿŪŹŗŜĿŧłŴŎĶŘťŏŜŎŜũĿŧŌŪŹşŢŎ ŲŚťŖŪĶŧŘĶžŧĶŦŏ ŊũŉŊŧŖ ŲŚťŊŘŜĽşŢŏĶŧŘĽŦŉŌžŧŲőŎĶŧŘ

űŘŪŗŎŘŮƢ ŲŚťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ &ŖĹŢ,1 ŲŚť ŖĹŢ,2' 

¶ ŖŪŘťŏŏŲŚťĶŚŵĶĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŉŭŞŃŪŎũœŎōƥ űœŬŹŢĿơŜŗűŠŚŬŢ ĶžŧĶŦŏ ŊũŉŊŧŖŴŎĶŧŘ

ŌžŧŉŭŞŃŪŎũœŎōƥ ŲŚťĶŧŘŊŪœũŖœƥőŚļŧŎ 

¶ ŖŪĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ ĶžŧĶŦŏŴŠƢŖŪĶŧŘŐŘťűŖũŎŊŧŖşŕŧœĽŘũļ ŲŚťŖŪŜũōŪĶŧŘŐŘťűŖũŎŌŪŹŠŚŧĶŠŚŧŗ                     

&ŖĹŢ,3  ŖĹŢ,4 ŲŚť ŖĹŢ,5'  
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6,  şũŹļşŎŦŏşŎŭŎĶŧŘűŘŪŗŎŘŮƢ  

¶ ŖŪŘťŏŏĶŧŘŉžŧűŎũŎļŧŎķŢļŕŧĹŜũĿŧ-Ĺňť-ŖŠŧŜũŌŗŧŚŦŗ ųŉŗĶŧŘŖŪşơŜŎŘơŜŖķŢļŢŧĽŧŘŗƥ

őŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ ŴŎĶŧŘĽŦŉűŊŘŪŗŖşũŹļşŎŦŏşŎŭŎĶŧŘűŘŪŗŎŘŮƢŌŪŹĽžŧűŐƩŎŊơŢĶŧŘűŘŪŗŎĶŧŘşŢŎ ŌŦźļ

ŌŧļŉƢŧŎĶŧŗŕŧœ ŢŭŐĶŘňƥ űŌĹųŎųŚŗŪ ŲŚťşũŹļŢžŧŎŜŗĹŜŧŖşťŉŜĶŠŘŬŢŌŘŦœŗŧĶŘŌŪŹűŢŬźŢŊơŢĶŧŘ

űŘŪŗŎŘŮƢ  ŢŗơŧļűœŪŗļœŢŲŚťűŠŖŧťşŖŊơŢĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ŀūŹļĽťşơļőŚŴŠƢőŮƢűŘŪŗŎşŧŖŧŘŋ

űŘŪŗŎŘŮƢŵŉƢŢŗơŧļŖŪŐŘťşũŌōũőŚ 

¶ ŖŪĶŧŘşžŧŘŜĽĹŜŧŖœūļœŢŴĽŲŚťĹŜŧŖŊƢŢļĶŧŘķŢļŢŧĽŧŘŗƥőŮƢşŢŎŲŚťŎŦĶŝūĶŞŧŊơŢşũŹļşŎŦŏşŎŭŎ

ĶŧŘűŘŪŗŎŘŮƢ ŲŚťŎžŧőŚĶŧŘşžŧŘŜĽŖŧœŦŇŎŧŐŘŦŏŐŘŭļ 
 

5,ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ (Key Performance Indicators)   

ŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ ŐƙŌŪŹ 1 ŐƙŌŪŹ 2 ŐƙŌŪŹ 3 ŐƙŌŪŹ 4 

1. ŖŪĶŧŘŐŘťĿŭŖŠŚŦĶşŮŊŘűœŬŹŢŜŧļŲőŎ ŊũŉŊŧŖ ŲŚťŌŏŌŜŎĶŧŘŉžŧűŎũŎļŧŎ
ŠŚŦĶşŮŊŘŢŗơŧļŎƢŢŗŐƙĶŧŘŝūĶŞŧŚť 2 ĹŘŦźļ ųŉŗŖŪŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏ
ŠŚŦĶşŮŊŘűķƢŧŘơŜŖŐŘťĿŭŖŢŗơŧļŎƢŢŗ ŘƢŢŗŚť 6. ŲŚťŖŪĶŧŘŏŦŎŌūĶĶŧŘ

ŐŘťĿŭŖŌŭĶĹŘŦźļ 

x x x x 

2. ŖŪŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ ŖĹŢ.2 ŌŪŹşŢŉĹŚƢŢļĶŦŏĶŘŢŏ
ŖŧŊŘŅŧŎĹŭňŜŭŇũŲŠơļĿŧŊũ ŠŘŬŢ ŖŧŊŘŅŧŎĹŭňŜŭŇũşŧķŧ/şŧķŧŜũĿŧ  

x x x x 

3. ŖŪŘŧŗŚťűŢŪŗŉķŢļĶŘťŏŜŎŜũĿŧ ŲŚťŘŧŗŚťűŢŪŗŉķŢļŐŘťşŏĶŧŘňƥ
ŕŧĹşŎŧŖ &ŋƢŧŖŪ' ŊŧŖŲŏŏ ŖĹŢ,1 ŲŚť ŖĹŢ,2 ŢŗơŧļŎƢŢŗĶơŢŎĶŧŘűŐƘŉ

şŢŎŴŎŲŊơŚťŕŧĹĶŧŘŝūĶŞŧŴŠƢĹŘŏŌŭĶĶŘťŏŜŎŜũĿŧ 

x x x x 

4. ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļĶŘťŏŜŎŜũĿŧ ŲŚťŘŧŗļŧŎőŚĶŧŘ
ŉžŧűŎũŎĶŧŘķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ ŊŧŖŲŏŏ ŖĹŢ.5 ŲŚť ŖĹŢ.6 ŴŠƢ
ĹŘŏŌŭĶĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŎŠŚŦĶşŮŊŘ ŕŧŗŴŎ 30 ŜŦŎ ŠŚŦļŜŦŎŐƘŉŕŧĹ

ĶŧŘŝūĶŞŧ 

x x x x 

5. ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ ŖĹŢ.7 ŕŧŗŴŎ 
60 ŜŦŎ     ŠŚŦļşũźŎşŭŉŐƙĶŧŘŝūĶŞŧ  

x x x x 

6. ŖŪĶŧŘŌŜŎşŢŏőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧŊŧŖŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ ŌŪŹ
ĶžŧŠŎŉŴŎŖĹŢ,1 ŲŚťŖĹŢ,2 &ŋƢŧŖŪ' ŢŗơŧļŎƢŢŗŘƢŢŗŚť 03 ķŢļĶŘťŏŜŎ

ŜũĿŧŌŪŹűŐƘŉşŢŎŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ 

x x x x 

7. ŖŪĶŧŘœŦŇŎŧ/ŐŘŦŏŐŘŭļĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŚŗŭŌōƥĶŧŘşŢŎ ŠŘŬŢ                           
ĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢ ĽŧĶőŚĶŧŘŐŘťűŖũŎĶŧŘŉžŧűŎũŎļŧŎŌŪŹŘŧŗļŧŎ                      
ŴŎ ŖĹŢ.7 ŐƙŌŪŹŲŚƢŜ  

 x x x 

8. ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŌŪŹŵŉƢŘŦŏĶŧŘŲŊơļŊŦźļŴŠŖơ ŵŉƢŘŦŏĹžŧŲŎťŎžŧ                          

ŉƢŧŎĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŠŚŦĶşŮŊŘ 
x x x x 
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ŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ ŐƙŌŪŹ 1 ŐƙŌŪŹ 2 ŐƙŌŪŹ 3 ŐƙŌŪŹ 4 

9. ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŌŭĶĹŎŵŉƢŘŦŏĶŧŘœŦŇŎŧŌŧļŜũĿŧĶŧŘ ŲŚť/
ŠŘŬŢŜũĿŧĿŪœ ŢŗơŧļŎƢŢŗŐƙŚťŠŎūŹļĹŘŦźļ 

x x x x 

10. ĽžŧŎŜŎŏŭĹŚŧĶŘşŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎ &ŋƢŧŖŪ' ŵŉƢŘŦŏĶŧŘœŦŇŎŧ

ŜũĿŧĶŧŘ ŲŚť-ŠŘŬŢŜũĿŧĿŪœ ŵŖơŎƢŢŗĶŜơŧŘƢŢŗŚť 3. ŊơŢŐƙ 
    

11. ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ/ŏŦňņũŊŴŠŖơŌŪŹŖŪŊơŢĹŭňŕŧœ
ŠŚŦĶşŮŊŘ űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 3.51 ĽŧĶĹťŲŎŎűŊŸŖ 5.0 

 
 

x x 

12. ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŏŦňņũŊŌŪŹŖŪŊơŢŏŦňņũŊŴŠŖơ űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 
3.51 ĽŧĶĹťŲŎŎűŊŸŖ 5.0 

  
 

x 

ŘŜŖŊŦŜŏơļĿŪź (ķƢŢ) ŴŎŲŊơŚťŐƙ 6 7 // 1/ 

ŊŦŜŏơļĿŪźŏŦļĹŦŏ (ķƢŢŌŪŹ) 1 - 3 1 - 3 1 - 3 1 - 3 

ŊŦŜŏơļĿŪźŊƢŢļőơŧŎŘŜŖ (ķƢŢ) 7 6 7 7 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



41 
 

ŠŖŜŉŌŪŹ 8 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

/,  ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ 

 1.1 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ 

 X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘşŢŎķŢļŢŧĽŧŘŗƥųŉŗŎŦĶŝūĶŞŧ ŲŚťŎžŧőŚĶŧŘŐŘťűŖũŎŖŧŜũűĹŘŧťŠƥűœŬŹŢ

ŠŧĽŭŉŢơŢŎŲŚťĽŭŉŲķŸļŴŎĶŧŘşŢŎķŢļŢŧĽŧŘŗƥőŮƢşŢŎ űœŬŹŢŐŘŦŏĶŚŗŭŌōƥĶŧŘşŢŎŴŠƢűŠŖŧťşŖ 

ųŉŗŢŧĽŧŘŗƥŲŊơŚťŌơŧŎ 

 X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧųŉŗĶŧŘşŢŏ  

 X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧųŉŗĶŧŘŐńũŏŦŊũļŧŎĶŚŭơŖ 

 X ŜũűĹŘŧťŠƥűœŬŹŢŠŧĽŭŉŢơŢŎŲŚťĽŭŉŲķŸļŴŎĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧ űœŬŹŢŐŘŦŏĶŚŗŭŌōƥĶŧŘşŢŎŴŠƢ

 űŠŖŧťşŖĶŦŏŎũşũŊŲŊơŚťĿŦźŎŐƙ ųŉŗŢŧĽŧŘŗƥŲŊơŚťŌơŧŎ 
 

 /,0 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŌŦĶŞťķŢļŢŧĽŧŘŗƥŴŎĶŧŘŴĿƢŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ 

 X ŴŠƢŎŦĶŝūĶŞŧŵŉƢŐŘťűŖũŎőŚĶŧŘşŢŎķŢļŢŧĽŧŘŗƥŴŎŌŭĶŉƢŧŎ ŌŦźļŴŎŉƢŧŎŌŦĶŞť ĶŚŗŭŌōƥĶŧŘşŢŎ 

 ŲŚťĶŧŘŴĿƢşŬŹŢŴŎŌŭĶŘŧŗŜũĿŧ 
 

2. ĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖ 

X ŐŘťűŖũŎųŉŗŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ 

X ŐŘťűŖũŎųŉŗŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

X ŐŘťűŖũŎųŉŗőŮƢŴĿƢŏŦňņũŊ-őŮƢŖŪşơŜŎŵŉƢşơŜŎűşŪŗŢŬŹŎŷ 
 

3. ĶŧŘŐŘťűŖũŎőŚĶŧŘŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ 

ĶŧŘŐŘťűŖũŎĹŭňŕŧœĶŧŘŝūĶŞŧŐŘťĽžŧŐƙ ŊŧŖŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎŌŪŹŘťŏŭŴŎŠŖŜŉŌŪŹ 7 ķƢŢ 7 

ųŉŗĹňťĶŘŘŖĶŧŘŐŘťűŖũŎŢŗơŧļŎƢŢŗ 3 ĹŎ ŐŘťĶŢŏŉƢŜŗőŮƢŌŘļĹŭňŜŭŇũŴŎşŧķŧŜũĿŧŢŗơŧļŎƢŢŗ 1 ĹŎ ŌŪŹ

ŵŉƢŘŦŏĶŧŘŲŊơļŊŦźļĽŧĶŖŠŧŜũŌŗŧŚŦŗ 
 

2,  ĶŧŘŌŏŌŜŎőŚĶŧŘŐŘťűŖũŎŲŚťŜŧļŲőŎŐŘŦŏŐŘŭļ 

ŴŠƢĶŘŘŖĶŧŘŜũĿŧĶŧŘŐŘťĽžŧşŧķŧŜũĿŧ/ŕŧĹŜũĿŧ ŘŜŏŘŜŖķƢŢŖŮŚĽŧĶĶŧŘŐŘťűŖũŎĶŧŘűŘŪŗŎĶŧŘ

şŢŎķŢļŢŧĽŧŘŗƥ ŎŦĶŝūĶŞŧ ŏŦňņũŊ ŲŚťőŮƢŴĿƢŏŦňņũŊ ŲŚťķƢŢŖŮŚĽŧĶ ŖĹŢ, 5, 6 ŲŚť 7 űœŬŹŢŌŘŧŏŐƧłŠŧ

ķŢļĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŌŦźļŴŎŕŧœŘŜŖŲŚťŴŎŲŊơŚťŘŧŗŜũĿŧ ŲŚťŎžŧŵŐşŮơĶŧŘŉžŧűŎũŎĶŧŘŐŘŦŏŐŘŭļ

ĶŘťŏŜŎŜũĿŧŲŚťŠŚŦĶşŮŊŘŊơŢŵŐ şžŧŠŘŦŏĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŎŦźŎĽťĶŘťŌžŧŌŭĶŷ 5 Őƙ ŌŦźļŎŪźűœŬŹŢŴŠƢ

ŠŚŦĶşŮŊŘŖŪĹŜŧŖŌŦŎşŖŦŗŲŚťşŢŉĹŚƢŢļĶŦŏĹŜŧŖŊƢŢļĶŧŘķŢļőŮƢŴĿƢŏŦňņũŊ 
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ŕŧĹőŎŜĶ 
 

1.   ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ 

         361899         ŉŭŞŃŪŎũœŎōƥ           48  ŠŎơŜŗĶũŊ 

                            Dissertation 

 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŵŉƢŘŦŏŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŲŚƢŜ ŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖĶŦŏĶŧŘ  

                                 űşŎŢķŢŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 
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1. ĹžŧşŦŹļŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 
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2. őŚļŧŎŌŧļŜũĿŧĶŧŘ ĶŧŘĹƢŎĹŜƢŧ ŜũĽŦŗ  

/, őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŉŘ,ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ  
 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŜũĿŧĶŧŘ 

ŘťŉŦŏĿŧŊũ 
 

/, ĿŧłŗŭŌō ŘŦŊŎœŘŠŖŖňŪ ĶŜũœŘ ĽũŎĽŦŎŊŧ ŲŚť ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ, 034., őŚķŢļŚŪųŢŎŧŘƥŵŉŌƥŊơŢ

ĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœŉũŎŲŚőŚőŚũŊķƢŧŜ, ŜŧŘşŧŘűĶŞŊŘ 11&0'8 0/3-002,  

2, ňōŘŘŝ şŖĽŦŎŌŘƥ ŲŚť ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ, 2557, ĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœŚŪųŢŎŧŘƥŵŉŊƥşžŧŠŘŦŏűŐƩŎŜŦşŉŭ

ŐŘŦŏŐŘŭļŉũŎ, ŜŧŘşŧŘŜũĽŦŗŲŚťœŦŇŎŧ ŖĽō, 37&1'8 33-43,  

3, ŔƝŧŵœŚũŎ ŵĿŗŜŘŘň ŲŚť ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ, 2556,  ŐŘťşũŌōũŕŧœķŢļĶŧŘŴĿƢűĿŬźŢĽŭŚũŎŌŘŪŗƥĿŎũŉűŉŪŗŜ

ŲŚťĿŎũŉűĿŬźŢőşŖŊơŢĶŧŘűĽŘũłűŊũŏųŊŲŚťĶŧŘŉŮŉŴĿƢōŧŊŭŢŧŠŧŘķŢļĶŚƢŧĹťŎƢŧţơŢļĶļ,                

Ŝ, ŜũŌŗ, Ŗķ, 41&1'8 158-156, 

 

ŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Ratanaprommanee C,, K, Chinachanta, F, Chaiwan and A, Shutsrirung, 2017, Chemical 

characterization of leonardite and its potential use as soil conditioner and plant growth 

enhancement, Asia-Pacific Journal of Science and Technology 22 &4'8 1-10,  

2, Yakanto K, and A, Shutsrirung, 2017, Use of different materials as a carrier for plant growth 

promoting bacteria, Asia-Pacific Journal of Science and Technology 22 &1'8 1-6,  

3, Shutsrirung A,, Y, Chromkaew, W, Pathom-aree, S, Choonluchanon and N, Boonkerd, 2013,  

Diversity of endophytic actinomycetes in mandarin grown in northern Thailand, their 

phytohormone production potential and plant growth promoting activity, Soil Sci, Plant Nutr, 

59 &3'8 322-330,  

2, Chaiwan F,, C, Santasup, K, Sringarm and A, Shutsrirung, 0./1, Antioxidant activity, vitamin C 

content and growth of Chinese Kale in response to high humus seedling media and 

beneficial Microorganisms,  CMU, J, Nat, Sci, /0 &0'8 57-67,  

3, Fapailin C, and A, Shutsrirung, 0./1, Effectiveness of single and multiple microbial inoculation 

on growth and nutrients uptake of Chinese kale seedling, KKU Sci, J, 2/ &/'8 /36-/34, 
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ĶŧŘŎžŧűşŎŢőŚļŧŎŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘ  

ŘťŉŦŏĿŧŊũ 

1, Kudreaung P, and A, Shutsrirung, 0./5, Isolation and screening of cellulose degrading 

microorganisms from longan leafs compost, Proceedings8 The 44th National Graduate 

Research Conference8 NGRC, October 19-21, 2016, Ubonrajathani University, Ubon 

Ratchathani,Thailand, 76-/.5, 

0, ĶŎĶķŜŦł ŐƧłłŧşũŌōũŽ ŲŚť ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ, 2560, ĶŧŘŐŘťűŖũŎŐŘťşũŌōũŕŧœķŢļŲŏĹŌŪűŘŪŗŲŚť

ĿŪŜŕŦňņƥŴŎĶŧŘŚŉĹŜŧŖűŐƩŎœũŞķŢļŢŧŀũŎũĹŴŎŉũŎ, ŘŧŗļŧŎĶŧŘŐŘťĿŭŖűşŎŢőŚļŧŎŜũĽŦŗŘťŉŦŏ

ŏŦňņũŊŝūĶŞŧŲŠơļĿŧŊũĹŘŦźļŌŪŹ 22 ŘťŠŜơŧļ ŜŦŎŌŪŹ /7-0. ŊŭŚŧĹŖ 034. ň ŖŠŧŜũŌŗŧŚŦŗ

ŢŭŏŚŘŧĿōŧŎŪ ĽŦļŠŜŦŉŢŭŏŚŘŧĿōŧŎŪ, 0-//, 

1, ŢŎŦłłœŘ ŌžŧķŢļŉŪ ŲŚť ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ, 2560, ĶŧŘĹŦŉűŚŬŢĶŲŏĹŌŪűŘŪŗŊŘūļŵŎųŊŘűĽŎĽŧĶŘŧĶ

ŲŚťŉũŎŏŘũűŜňŵŘųŀşűŔƙŗŘƥķŢļĶŧŲŔŢťŘŧŏũĶŧ, ŘŧŗļŧŎĶŧŘŐŘťĿŭŖűşŎŢőŚļŧŎŜũĽŦŗŘťŉŦŏ

ŏŦňņũŊŝūĶŞŧŲŠơļĿŧŊũĹŘŦźļŌŪŹ 22 ŘťŠŜơŧļ ŜŦŎŌŪŹ /7-0. ŊŭŚŧĹŖ 034. ň ŖŠŧŜũŌŗŧŚŦŗ
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5, ķŎũŞŅŧ űşŋŪŗŘœŪŘťĶŭŚ şŭŎŌŘ ĹžŧŗŢļ ŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ ŲŚťűĶŘŪŗļŝŦĶŉũŽ ŝŘŪűļũŎŗŜļ, 2556,ŖŮŚĹơŧĶŧŘ

ĶŦĶűĶŸŏĹŧŘƥŏŢŎŴŎŖŜŚĿŪŜŕŧœŲŚťŴŎŉũŎķŢļŐƜŧŉũŏűķŧŌŪŹűŠŚŬŢűŐƩŎŠŗơŢŖŏŎœŬźŎŌŪŹŊƢŎŎźžŧŌŪŹşŮļ 

ŠŎơŜŗĽŦŉĶŧŘŊƢŎŎźžŧŏơŢŲĶƢŜ ŢžŧűŕŢşťűŖũļ ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ,  ĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŲŚťŎžŧűşŎŢ

őŚļŧŎŜũĿŧĶŧŘűĹŘŬŢķơŧŗļŧŎŜũĽŦŗŎũűŜŝŜũŌŗŧŐƜŧŵŖƢŐŘťűŌŝŵŌŗ ĹŘŦźļŌŪŹ 2 ŖŠŧŜũŌŗŧŚŦŗŲŖơųĽƢ,

űĿŪŗļŴŠŖơ, 24-26 ŖĶŘŧĹŖ 2556 ŠŎƢŧ 145-154, 

 

 

2, ŝŧşŊŘŧĽŧŘŗƥ ŉŘ,ŢŘŘŋĿŦŗ ĽũŎŊťűŜĿ 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘ 

ŘťŉŦŏĿŧŊũ 
 

/, ŌŦœŵŌ ŠŎơŢşŭŜŘŘň ŢŘŘŋĿŦŗ ĽũŎŊťűŜĿ ŲŚťşũŌōũĿŦŗ ŚŢŉŲĶƢŜ, 0334, ĹŜŧŖűŐƩŎŵŐŵŉƢŴŎĶŧŘőŚũŊŵŏ

ųŢĿŧŘƥűœŬŹŢűœũŹŖőŚőŚũŊŴŎŘťŏŏĶŧŘőŚũŊķƢŧŜŎŧşŜŎ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪ 

ŖŠŧŜũŌŗŧŚŦŗŖŠŧşŧŘĹŧŖ 10&0'8 /62-/71,  

 

ŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Ueangsawat, K,, S, Nilsamranchit, and A, Jintrawet, 2016, Comparison of estimation methods 

for daily reference evapotranspiration under limited climate data in upper northern Thailand, 

Environment and Natural Resources Journal, 14&2'810-23,  

2, Ueangsawat, K,, S, Nilsamranchit, and A, Jintrawet, 2015, Fate of ENSO phase on upper 

northern Thailand, a case study in Chiang Mai, Agriculture and Agricultural Science 

Procedia, 2015&5'8 2-8,  

3, Nguyen, Thi Chung, A, Jintrawet, and P, Promburom, 2015, Impacts of seasonal climate 

variability on rice production in the central highlands of Vietnam, Agriculture and 

Agricultural Science Procedia, 2015&5'8 83-88,  

4, Keawmuangmoon, T, and A, Jintrawet, 2014, iCassFert-NPK8 The design and web-based 

implementation of an interactive web-based approach for cassava production NPK fertilizer 

recommendations in Thailand, Khon Kaen Agriculture Journal 42&2'8 66-72,  

5, Nguyen, Thi Chung, A, Jintrawet, and P, Promburom, 2014,  D_pkcpýq qc_qml_j uc_rfcp 

forecasts use to cope with climate variability in central highland of Vietnam, Khon Kaen 

Agriculture Journal 42&2'8 36-44,  
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6, Norsuwan, T,, Carsten, M,, and A, Jintrawet, 2014,  Effects of irrigation treatments and 

nitrogen applications on Napier grass planted in dry season as energy crop at Chiang Mai 

province, Khon Kaen Agriculture Journal 42&2'8 1-7,  

7, Pham, Thi Thuyen, Y, Chaovanapoonphol, and A, Jintrawet,  2014,  D_pkcpqý ncpacnrgml _lb 

adaptation to climate pressure on highland robusta coffee production, Dak Lak Province, 

Vietnam,  Khon Kaen Agriculture Journal 42&2'8 55-65,  

8, Ueangsawat, K,, and A, Jintrawet, 2014, An assessment of future climate change and water 

condition in upper Ping river basin under A2 and B2 scenarios during 2015 ú2074, 

Environment and Natural Resources Journal, 11&1'8 22-43, 

 9, Keoboualapha, B,, T, Onpraphai, A, Jintrawet, S, Simaraks, and A, Polthanee, 2013, Imperata 

grassland mapping in northern uplands of Lao PDR8 area, distribution, characteristics, and 

implications for slash-and-burn cultivation, Southeast Asian Studies, 2&2'8 383-399,   

10, Keoboualapha, B,, S, Simarak, A, Jintrawet, T, Onpraphai, and A, Polthanee, 2013, D_pkcpqý 

perceptions of imperata cylindrica infestation in a slash-and-burn cultivation area of 

northern Lao PDR, Southeast Asian Studies Journal, 2&3'8 583-598,  

11, Phakamas, N,, A, Jintrawet, A, Patanothai and Hoogenboom, G,, 2013, Estimation of solar 

radiation based on air temperature and application with the DSSAT v 4,5 peanut and rice 

simulation models in Thailand, Agricultural and Forest Meteorology, 1808 182-193,  

12, Ueangsawat, K, and A, Jintrawet, 2013, The impacts of ENSO phases on the variation of 

rainfall and stream flow in the upper Ping river basin, northern Thailand, Environment and 

Natural Resources, 11&2'8 97-110, 

 

3, őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŉŘ,ĿŧłĿŦŗ ŲşļĿųŗşŜŦşŉũŽ 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘ  

ŘťŉŦŏĿŧŊũ 
 

1, ĶŭŝŚ ŌŢļļŧŖ ĿŧłĿŦŗ ŲşļĿųŗşŜŦşŉũŽ ŲŚťňŅŕŦŌŘ şŭŜŘŘňųľŖ, 2557, ŘťŏŏœŬĿŲŚťőŚŊŢŏŲŌŎ

űĿũļűŝŘŞŅĶũĽĽŧĶĶŧŘőŚũŊœŬĿŏŎœŬźŎŌŪŹşŮļ ĽŦļŠŜŦŉŎơŧŎ, ŜŧŘşŧŘŲĶơŎűĶŞŊŘ ľŏŦŏœũűŝŞ ļŧŎ

ŐŘťĿŭŖŘťŏŏűĶŞŊŘŲŠơļĿŧŊũ ĹŘŦźļŌŪŹ 9, 47&2'8272-278,  
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2, ĿŧłĿŦŗ ŲşļĿųŗşŜŦşŉũŽ, 2556, ĶŧŘŐŘťűŖũŎĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļĹŜŧŖŖŦŹŎĹļŌŧļŢŧŠŧŘĶŦŏ

ŌŘŦœŗŧĶŘűĶŞŊŘűĿũļœŬźŎŌŪŹŴŎĽŦļŠŜŦŉűĿŪŗļŴŠŖơ, ŜŧŘşŧŘ ŖŠŧŜũŌŗŧŚŦŗŎĹŘœŎŖ ľŏŦŏļŧŎŐŘťĿŭŖ

ŜũĿŧĶŧŘŘťŏŏűĶŞŊŘŲŠơļĿŧŊũ ĹŘŦźļŌŪŹ 8, 64 ú 71,  

3, ĶŭŝŚ ŌŢļļŧŖ űŏłĽœŘŘň űŢĶťşũļŠƥ ŏŭŝŘŧ ŚũźŖŎũŘŦŎŉŘƥĶŭŚ œŎŖŝŦĶŉũŽ œŘŠŖŏŭŘŖŗƥ ŲŚťĿŧłĿŦŗ             

ŲşļĿųŗşŜŦşŉũŽ, 2556, ĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŖŮŚĹơŧŢŧŠŧŘŌŪŹŏŘũųŕĹĶŦŏŌŭŎĶŧŘŉžŧŘļĿŪœķŢļ

ĹŘŦŜűŘŬŢŎŴŎĽŦļŠŜŦŉűĿŪŗļŴŠŖơ, ŜŧŘşŧŘ ŖŠŧŜũŌŗŧŚŦŗŎĹŘœŎŖ ľŏŦŏļŧŎŐŘťĿŭŖŜũĿŧĶŧŘŘťŏŏ

űĶŞŊŘŲŠơļĿŧŊũ ĹŘŦźļŌŪŹ 8, 49 ú 55,  

4, ŏŭŝŘŧ ŚũźŖŎũŘŦŎŉŘƥĶŭŚ ĶŭŝŚ ŌŢļļŧŖ œŎŖŝŦĶŉũŽ œŘŠŖŏŭŘŖŗƥ űŏłĽœŘŘň űŢĶťşũļŠƥ ĿŧłĿŦŗ                 

ŲşļĿųŗşŜŦşŉũŽ  ŗŭŕŧœŘ ŝũŘũŏŦŊũ ŲŚť ĶŖŚœŦŎōƥ űĶũŉŖŦŹŎ, 2556, ĶŧŘŐŘťűŖũŎĹŜŧŖŖŦŹŎĹļŌŧļ

ŢŧŠŧŘŉƢŜŗŐŘũŖŧňŲŚťŖŮŚĹơŧŢŧŠŧŘŌŪŹŏŘũųŕĹķŢļĹŘŦŜűŘŬŢŎ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥŲŚť

űŌĹųŎųŚŗŪ ŖŠŧŜũŌŗŧŚŦŗŖŠŧşŧŘĹŧŖ 32&2'8 205 ú 212, 

 

4, ŢŧĽŧŘŗƥ ŉŘ,ŔƝŧŵœŚũŎ  ŵĿŗŜŘŘň 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘ  

ŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Ratanaprommanee C,, K, Chinachanta, F, Chaiwan and A, Shutsrirung, 2017, Chemical 

characterization of leonardite and its potential use as soil conditioner and plant growth 

enhancement, Asia-Pacific Journal of Science and Technology 22 &4'8 1-10,  

0, Chaiwan F,, C, Santasup, K, Sringarm and A, Shutsrirung, 0./1, Antioxidant activity, vitamin C 

content and growth of Chinese Kale in response to high humus seedling media and 

beneficial Microorganisms,  CMU, J, Nat, Sci, /0 &0'8 57-67,  

 

őŚļŧŎŢŬŹŎŷ űĿơŎ ŊžŧŘŧ ŏŌĹŜŧŖ şũŌōũŏŦŊŘ ŤŚŤ 
 

1, ŔƝŧŵœŚũŎ ŵĿŗŜŘŘň ĶŧłĽŎŧ ĿŬŹŎœũĿŦŗ ŲŚť şŭŌōũŝŦĶŉũŽ ĿŬŹŎœũĿŦŗ, 2557, ĶŧŘŋơŧŗŌŢŉŢļĹƥĹŜŧŖŘŮƢļŧŎ

œŦŇŎŧŌŪŹŉũŎőơŧŎŝŮŎŗƥŋơŧŗŌŢŉűŌĹųŎųŚŗŪĶŧŘœŦŇŎŧŌŪŹŉũŎşŮơűĶŞŊŘĶŘŴŎœŬźŎŌŪŹŉžŧűŎũŎĶŧŘ şœķ,6, 

űŢĶşŧŘĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘĶŘŖœŦŇŎŧŌŪŹŉũŎ Őƙ 2557, 24-27 şũļŠŧĹŖ 2557, ĶŘŖœŦŇŎŧŌŪŹŉũŎ, 

0, ŔƝŧŵœŚũŎ  ŵĿŗŜŘŘň, 2556, űķŊĶŧŘŴĿƢŌŪŹŉũŎ ŊžŧŏŚűŋũŎŏŭŘŪ ŢžŧűŕŢűŋũŎ ĽŦļŠŜŦŉŚžŧŐŧļ, űŢĶşŧŘĶŧŘ 

 ŐŘťĿŭŖŜũĿŧĶŧŘĶūŹļŌŝŜŘŘŞĶŘŖœŦŇŎŧŌŪŹŉũŎ Őƙ 2556, 7-9 şũļŠŧĹŖ 2556, ĶŘŖœŦŇŎŧŌŪŹŉũŎ, 
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őŚļŧŎķŢļŢŧĽŧŘŗƥœũűŝŞ 1 Řŧŗ 

ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ  şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 

/, Professor Dr.Shigeyuki Tajima   

 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ 

/,  Duangkhet, M., A. Thepsukhon, P. Thapanapongworakul, S. Chungopast, Y. Chikoti, S.Tajima 

and M.Nomura. 2018 Isolation and characterization of rhizobia from nodules of Clitoria 

ternatea in Thailand. Plantn Biotechnology 35: 1-8. 

0, Chungopast, S., H. Hirakawa, S. Sato, Y. Handa, K. Saito, M. Kawaguchi, S. Tajima and M. 

Nomura. 0./2, Transcriptomic profiles of nodule senescence in Lotus Japonicus and 

Mesorhizobium Loti symbiosis. Journal of Plant Biotechnology 1/8 123-127,  

1, Chungopasta, S., P. Thapanapongworakul, H. Matasuura, T. Van Dao, T. Asahi, K. Tada,           

S. Tajima and M. Nomura. 0./2, Glutamine synthetase I-deficiency in Mesorhizobium Loti 

differentially affects nodule development and activity in Lotus Japonicus. Journal of Plant 

Physiol. /5/8 /.2-/.6,  
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3. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŠŚŦĶşŮŊŘűŉũŖĶŦŏŠŚŦĶşŮŊŘŌŪŹŐŘŦŏŐŘŭļŴŠŖơ 

Ųŏŏ /,/ şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌ 

ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĿŬŹŢŠŚŦĶşŮŊŘ   

ŕŧŞŧŵŌŗ    ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ

ŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

ŕŧŞŧŢŦļĶřŞ  Doctor of Philosophy in Soil Science and Natural  

                  Resource Management 

ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ 

ŕŧŞŧŵŌŗ      ĿŬŹŢűŊŸŖ ŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ &ŐŅœŪŝŧşŊŘƥŲŚť 

   ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ' 

 ĿŬŹŢŗơŢ ŐŘ,ŉ, &ŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ 

  ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ' 

ŕŧŞŧŢŦļĶřŞ ĿŬŹŢűŊŸŖ  Doctor of Philosophy (Soil Science and  

  Natural Resource Management) 

 ĿŬŹŢŗơŢ Ph.D. (Soil Science and    

  Natural Resource Management) 

ĿŬŹŢŠŚŦĶşŮŊŘ   

ŕŧŞŧŵŌŗ    ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ

şũŹļŲŜŉŚƢŢŖ 

ŕŧŞŧŢŦļĶřŞ  Doctor of Philosophy in Environmental Soil Science  

 

ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ 

ŕŧŞŧŵŌŗ   ĿŬŹŢűŊŸŖ  ŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ &ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ'

 ĿŬŹŢŗơŢ  ŐŘ,ŉ, &ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ' 

 

 

ŕŧŞŧŢŦļĶřŞ  ĿŬŹŢűŊŸŖ Doctor of Philosophy (Envieonmental Soil  

  Science) 

 ĿŬŹŢŗơŢ Ph.D. (Envieonmental Soil   

  Science) 

/, ĹňŧĽŧŘŗƥŉƢŧŎĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ œŘƢŢŖŌŦźļĶŘťŏŜŎ

ŜũĿŧŌŪŹŘŦŏőũŉĿŢŏ ŵŉƢŗƢŧŗŵŐŢŗŮơŕŧŗŴŊƢ 

ŕŧĹŜũĿŧŴŠŖơ ĹŬŢ ŕŧĹŜũĿŧűĶŞŊŘŌŪŹşŮļŲŚť

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

0, űœŬŹŢŴŠƢşŢŉĹŚƢŢļĶŦŏŐŘŦĿłŧķŢļ

ŠŚŦĶşŮŊŘ 

1, ŖŪĶŧŘŐŘŦŏŐŘŭļűŎŬźŢŠŧŜũĿŧŴŠƢŖŪĹŜŧŖ

űĿŬŹŢŖųŗļĶŦŏŲŎŜŌŧļŌŪŹŖŪĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘŉũŎŢŗơŧļŗŦŹļŗŬŎ ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪŌŪŹŚŉőŚĶŘťŌŏŉƢŧŎŚŏŊơŢ

ĹŭňŕŧœŉũŎŲŚťşơļŲŜŉŚƢŢŖ 
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ 26 ŠŎơŜŗĶũŊ 

Ķ, ŜũŌŗŧŎũœŎōƥ                                                 26 ŠŎơŜŗĶũŊ 

  Ķ,ŐŅ,679 &14/679' ŜũŌŗŧŎũœŎōƥ                  26 ŠŎơŜŗĶũŊ 

 

 

űŠŖŬŢŎűŉũŖ 

Ķ, ŐŘũłłŧŎũœŎōƥ                                               26 ŠŎơŜŗĶũŊ 

    Ķ,ŐŅ,679 &14/679' ŉŭŞŃŪŎũœŎōƥ                   26 ŠŎơŜŗĶũŊ 

 

 

/, ŐŘŦŏĿŬŹŢĶŘťŏŜŎŜũĿŧŜũŌŗŧŎũœŎōƥŴŠƢ

űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏķŢļŖŠŧŜũŌŗŧŚŦŗ 

űĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊ 

ŝūĶŞŧ œ,ŝ, 0359 ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎ

ĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘ

űŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 ŉƢŧŎ ŊŧŖĶŘŢŏ

ŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ ŢŭŉŖŝūĶŞŧ

ŲŠơļĿŧŊũ &TQF' 

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŐŘťĶŢŏŉƢŜŗ 

 1. ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŴŎĶŧŘşŦŖŖŎŧķŢļ

şŧķŧŜũĿŧŐŅŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũűŐƩŎ

ŕŧŞŧŢŦļĶřŞ ŕŧĹĶŧŘŝūĶŞŧŚť / ĹŘŦźļ ĽžŧŎŜŎŵŖơŎƢŢŗĶŜơŧ 1 ŕŧĹ

ĶŧŘŝūĶŞŧ ųŉŗŌŪŹŎŦĶŝūĶŞŧŊƢŢļűķƢŧŘơŜŖşŦŖŖŎŧŌŭĶĹŘŦźļŊŚŢŉŘťŗťűŜŚŧ

ĶŧŘŝūĶŞŧ 

 

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŐŘťĶŢŏŉƢŜŗ 

 /,  ŎŦĶŝūĶŞŧŊƢŢļĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥŴŎĶŧŘ

şŦŖŖŎŧķŢļşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ  űŐƩŎŕŧŞŧŢŦļĶřŞ 

ĽžŧŎŜŎŢŗơŧļŎƢŢŗ  / ĹŘŦźļ 

 

űœŬŹŢŴŠƢűŠŖŧťşŖĶŦŏŘťŗťűŜŚŧŲŚť

ĹŜŧŖĶƢŧŜŠŎƢŧķŢļļŧŎŜũĽŦŗűœŬŹŢŉŭŞńŪ

ŎũœŎōƥ ŲŚť ŴŎŲŊơŚťŕŧĹĶŧŘŝūĶŞŧ

ŎŦĶŝūĶŞŧŊƢŢļŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ

ŊơŢŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŠŚŦĶ ŘŜŖŌŦźļ

ŎŦĶŝūĶŞŧŊƢŢļŖŪűŜŚŧŘŜŏŘŜŖőŚļŧŎŜũĽŦŗ

űœŬŹŢűşŎŢŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏ 

ŎŧŎŧĿŧŊũ ŲŚťĶŧŘűķŪŗŎŏŌĹŜŧŖŜũĽŦŗ 

0, ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŪŹŖŪ

ŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) ŲŚťŖŪĹňťĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖ

ĶŚŦŹŎĶŘŢļ (peer review) ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖ

ľŏŦŏűŊŸŖ (full paper) ŌŪŹŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶĽžŧŎŜŎŢŗơŧļŎƢŢŗ 0 

űŘŬŹŢļ  ŌŦźļŎŪźŊƢŢļűŐƩŎĶŧŘŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŴŎĶŧŘŐŘťĿŭŖŌŧļ

ŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

0, ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎ

ŉŭŞŃŪŎũœŎōƥŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŌŪŹűŐƩŎŌŪŹŗŢŖŘŦŏŴŎ

şŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏ

űŊŸŖ &full paper) ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ   

 

ŴŠƢűŐƩŎŵŐŊŧŖŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ľŏŦŏŌŪŹ 15-0337 

űŘŬŹŢļ űĶňņƥŲŚťŲŎŜŐńũŏŦŊũĶŧŘűőŗŲœŘơ

őŚļŧŎŐŘũłłŧŎũœŎōƥ ŲŚťľŏŦŏŌŪŹ 

23-034. űŘŬŹŢļ űĶňņƥŲŚťŲŎŜŐńũŏŦŊũĶŧŘ

űőŗŲœŘơőŚļŧŎŐŘũłłŧŎũœŎōƥ &ľŏŦŏŌŪŹ 0' 
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

1, őŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ

ŠŘŬŢŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖ

ĶŚŦŹŎĶŘŢļ (peer review) ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧ

ŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 2 űŘŬŹŢļ 

ųŉŗŖŪŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŌŦźļŎŪźŊƢŢļűŐƩŎŜŧŘşŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

 

 

2, ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļ

ŏŦňņũŊŜũŌŗŧŚŦŗŌŭĶŕŧĹĶŧŘŝūĶŞŧųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥ

ŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŌŭĶŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

 

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊ 

     /, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ  ŕŧŞŧŊơŧļŐŘťűŌŝ 

     0, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ     ŵŖơŖŪ 

 ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŢŧĽĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧŊƢŢļűŘŪŗŎŜũĿŧœŬźŎŅŧŎ

ŏŧļŜũĿŧŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥŠŘŬŢĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘűœũŹŖűŊũŖ 

1, ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥőŚļŧŎŉŭŞŃŪŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŉŭŞŃŪ

ŎũœŎōƥ ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļ

ŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 0 űŘŬŹŢļ ųŉŗ / űŘŬŹŢļ ŊƢŢļŢŗŮơŴŎ

ŅŧŎķƢŢŖŮŚ  ISI, Scopus, IEEE, PubMed ŠŘŬŢ Web of Science ųŉŗőŚļŧŎ

ŉŭŞŃŪŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ &first author) ŴŎőŚļŧŎ

űőŗŲœŘơŠŚŦĶŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

 

 

ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊŜũŌŗŧŚŦŗ

ŌŭĶŕŧĹĶŧŘŝūĶŞŧųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧ

ŜũŌŗŧŎũœŎōƥ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘşŧķŧŜũĿŧ ĹňťĶŘŘŖĶŧŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧĹňť ŲŚť ŏŦňņũŊŜũŌŗŧŚŦŗ ŌŭĶŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

ŴŠƢűŐƩŎŵŐŊŧŖŐŘťĶŧŝŏŦňņũŊ

ŜũŌŗŧŚŦŗ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ľŏŦŏŌŪŹ 15-0337 űŘŬŹŢļ űĶňņƥŲŚť

ŲŎŜŐńũŏŦŊũĶŧŘűőŗŲœŘơőŚļŧŎ

ŐŘũłłŧŎũœŎōƥ ŲŚťľŏŦŏŌŪŹ 

23-034. űŘŬŹŢļ űĶňņƥŲŚťŲŎŜ

ŐńũŏŦŊũĶŧŘűőŗŲœŘơőŚļŧŎŐŘũłłŧ

ŎũœŎōƥ &ľŏŦŏŌŪŹ 0' 

ŴŠƢűŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏķŢļ

ŖŠŧŜũŌŗŧŚŦŗ űĿŪŗļŴŠŖơ ŜơŧŉƢŜŗ

ĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊ ŝūĶŞŧ œ,ŝ, 

0359  

űŠŖŬŢŎűŉũŖ 
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination) 

 /' ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũŕŧŗŠŚŦļĶŧŘşŢŏőơŧŎ

ŕŧŞŧŊơŧļŐŘťűŌŝ űœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚťĹŜŧŖşŧŖŧŘŋĶơŢŎ

ĶŧŘűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ     

     

 

0' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ / ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎ

ĹžŧŘƢŢļķŢşŢŏŴŠŖơ ŕŧŗŴŎŠŎūŹļŕŧĹĶŧŘŝūĶŞŧŐĶŊũŋŦŉŵŐ 

    1' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘ

ŏŘũŠŧŘŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎ

űŐƩŎŎŦĶŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌŵŉƢ 

 

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination) 

/' ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũ űœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚť

ĹŜŧŖşŧŖŧŘŋĶơŢŎĶŧŘűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ     

 

űœŬŹŢŴŠƢŎŦĶŝūĶŞŧ şŢŏőơŧŎŜŦŉ

ĹŭňşŖŏŦŊũŵŉƢűŘŸŜķūźŎ ŖŪűŜŚŧűŊŘŪŗŖ

şŢŏŕŧŞŧŢŦļĶřŞ ŲŚťşŧŖŧŘŋşơļ

ŠŦŜķƢŢŲŚťųĹŘļŘơŧļŉŭŞŃŪŎũœŎōƥ 

ŵŉƢűŘŸŜķūźŎ 

Ľ, ĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ (Thesis Examination) 

     ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢ

ŠŚŦļĽŧĶŌŪŹŎŦĶŝūĶŞŧŵŉƢŌžŧĶŧŘŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŚƢŜűşŘŸĽ ĶŧŘűķŪŗŎ

ŜũŌŗŧŎũœŎōƥŴŠƢűķŪŗŎűŐƩŎŕŧŞŧŢŦļĶřŞ 

 

 ŵŖơŘťŏŭ 

 

ŖŪŘťŏŭŵŜƢŴŎŠŦŜķƢŢ űĶňņƥĶŧŘşžŧűŘŸĽ

ĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘŲŚƢŜ  

ŘŜŖŠŎơŜŗĶũŊşťşŖŌŦźļŠŖŉ  26 ŠŎơŜŗĶũŊ ŘŜŖŠŎơŜŗĶũŊşťşŖŌŦźļŠŖŉ  26 ŠŎơŜŗĶũŊ  

      

 

 

 

űŠŖŬŢŎűŉũŖ 
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1,0 Ųŏŏ /,0 şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧŊŘŪ 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

Ķ, ŜũŌŗŧŎũœŎōƥ                                              50 ŠŎơŜŗĶũŊ ŗĶűŚũĶ Ųŏŏ /,0 űŎŬŹŢļĽŧĶŲŏŏ 1.2 űŐƩŎĶŧŘŘŦŏŎŦĶŝūĶŞŧ

ŘťŉŦŏŐŘũłłŧŊŘŪŀūŹļŗŦļŵŖơŖŪœŬźŎ

ŅŧŎĹŜŧŖŘŮƢŲŚťĶŧŘŌžŧļŧŎŜũĽŦŗűĿũļŚūĶ

ŌŧļŐŅœŪŝŧşŊŘƥ ĽūļŵŖơŖŪĹŜŧŖŘŮƢ 

ĹŜŧŖşŧŖŧŘŋűœŪŗļœŢ ŴŎĶŧŘŌžŧŜũĽŦŗ

ŘťŉŦŏŉŭŞŃŪŎũœŎōƥ ŎŢĶĽŧĶŎŪźŵŖơŖŪ

őŮƢşŖŦĹŘűķƢŧűŘŪŗŎ Ųŏŏ /,0 ŴŎŠŚŦĶşŮŊŘ

ŐŘŦŏŐŘŭļ Őƙ œ,ŝ, 033. ŲŚť œ,ŝ,0334 

ŉŦļŎŦźŎ ŠŚŦĶşŮŊŘŐŘŦŏŐƙ œ,ŝ, 034/ Ľūļ

ŵŖơŵŉƢŏŘŘĽŭŲŏŏ /,0 ŴŎŠŚŦĶşŮŊŘ 

     14/675 ŜũŌŗŧŎũœŎōƥ     50 ŠŎơŜŗĶũŊ  

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŐŘťĶŢŏŉƢŜŗ  

1.ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŴŎĶŧŘşŦŖŖŎŧķŢļşŧķŧŜũĿŧŐŅœŪŝŧŊŘƥŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũűŐƩŎŕŧŞŧŢŦļĶřŞ ŕŧĹĶŧŘŝūĶŞŧŚť 1 ĹŘŦźļ ĽžŧŎŜŎŵŖơŎƢŢŗĶŜơŧ 

1 ŕŧĹĶŧŘŝūĶŞŧ ųŉŗŌŪŹŎŦĶŝūĶŞŧŊƢŢļűķƢŧŘơŜŖşŦŖŖŎŧŌŭĶĹŘŦźļŊŚŢŉŘťŗťűŜŚŧĶŧŘŝūĶŞŧ 

 

0, ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ 

&proceedings) ŲŚťŖŪĹňťĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖĶŚŦŹŎĶŘŢļ (peer review) ųŉŗőŚļŧŎŌŪŹ

űőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ (full paper) ŌŪŹŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶĽžŧŎŜŎŢŗơŧļ

ŎƢŢŗ 1 űŘŬŹŢļ  ŌŦźļŎŪźŊƢŢļűŐƩŎĶŧŘŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŴŎĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

 

1, őŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥŠŘŬŢŊŢŏŘŦŏŴŠƢ

ŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖĶŚŦŹŎĶŘŢļ (peer review) ĶơŢŎ

ĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 3 űŘŬŹŢļ ųŉŗŖŪŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŢŗơŧļŎƢŢŗ 1 

űŘŬŹŢļ ŌŦźļŎŪźŊƢŢļűŐƩŎŜŧŘşŧŘŘťŉŦŏŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

2. ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊŜũŌŗŧŚŦŗ

ųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŌŭĶŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

  

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊ   

     /, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ  ŕŧŞŧŊơŧļŐŘťűŌŝ   

     0, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ       ŵŖơŖŪ   

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination)   

   &/' ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũŕŧŗŠŚŦļĶŧŘşŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝ 

űœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚťĹŜŧŖşŧŖŧŘŋĶơŢŎĶŧŘűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ     

   &0' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ / ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧŘƢŢļķŢ

şŢŏŴŠŖơ ĶŧŘşŢŏŲĶƢŊŦŜŊƢŢļşŢŏŴŠƢűşŘŸĽşũźŎŕŧŗŴŎ / ŕŧĹĶŧŘŝūĶŞŧŋŦŉŵŐŎŦŏĽŧĶ

ĶŧŘşŢŏĹŘŦźļŲŘĶ 

 &1' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧŘťŉŦŏ

ŐŘũłłŧųŌŵŉƢ 

  

Ľ, ĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ (Thesis Examination) 

 ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŠŚŦļĽŧĶŌŪŹ

ŎŦĶŝūĶŞŧŵŉƢŌžŧĶŧŘŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŚƢŜűşŘŸĽ ĶŧŘűķŪŗŎŜũŌŗŧŎũœŎōƥŴŠƢűķŪŗŎ

űŐƩŎŕŧŞŧŢŦļĶřŞ 

  

ŘŜŖŠŎơŜŗĶũŊşťşŖŌŦźļŠŖŉ  50 ŠŎơŜŗĶũŊ   
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1,1 ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏųĹŘļşŘƢŧļşŮŊŘŐŘũłłŧűŢĶ Ųŏŏ 0,/ şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌ 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

Ķ, ĶŘťŏŜŎŜũĿŧűŘŪŗŎ ŗĶűŚũĶ Ųŏŏ 0,/ űŎŬŹŢļĽŧĶŎŦĶŝūĶŞŧŵŉƢşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏ

ŐŘũłłŧųŌŖŧŲŚƢŜ ŖŪœŬźŎŅŧŎĹŜŧŖŘŮƢĽŧĶ

ĶŧŘŚļĶŘťŏŜŎŜũĿŧĶŧŘűŘŪŗŎŌŧļŉƢŧŎ

űĶŞŊŘŝŧşŊŘƥŠŘŬŢŜũŌŗŧŝŧşŊŘƥŲŚťŖŪ

ŌŦĶŞťĶŧŘŌžŧŜũĽŦŗűœŪŗļœŢşžŧŠŘŦŏĶŧŘŌžŧ

ŜũĽŦŗűœŬŹŢŉŭŞŃŪŎũœŎōƥ ĽūļŖŭơļűŎƢŎŴŠƢŎŦĶŝūĶŞŧ

ŴĿƢűŜŚŧşžŧŠŘŦŏĶŧŘŌžŧļŧŎŜũĽŦŗ şŘƢŧļĹŜŧŖ

ĿžŧŎŧł ŲŚťŌŦĶŞťĶŧŘŌžŧŜũĽŦŗűĿũļŚūĶ 

űœŬŹŢŴŠƢűĶũŉĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơŲŚť

ĶŧŘűŘŪŗŎŘŮƢŊŚŢŉĿŪŜũŊ  

 

/, ĶŘťŏŜŎŜũĿŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ   ŵŖơŎƢŢŗĶŜơŧ     /0 ŠŎơŜŗĶũŊ      

/,/ ĶŘťŏŜŎŜũĿŧŴŎşŧķŧŜũĿŧűľœŧť  ŵŖơŎƢŢŗĶŜơŧ       7 ŠŎơŜŗĶũŊ  

/,/,/ ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ                      1 ŠŎơŜŗĶũŊ    

361891 Ķ,ŐŅ,67/ şŦŖŖŎŧ /       / ŠŎơŜŗĶũŊ  

361892 Ķ,ŐŅ,670 şŦŖŖŎŧ 0                   / ŠŎơŜŗĶũŊ     

361893 Ķ,ŐŅ,671 şŦŖŖŎŧ 3                  / ŠŎơŜŗĶũŊ  

/,/,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶ ŵŖơŎƢŢŗĶŜơŧ                        4 ŠŎơŜŗĶũŊ  

ŴŠƢűŚŬŢĶĽŧĶĶŘťŏŜŎŜũĿŧŌŧļŐŅœŪŝŧşŊƥŠŘŬŢĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ųŉŗŴŠƢ

şŢŉĹŚƢŢļĶŦŏŠŦŜķƢŢĶŧŘŌžŧŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŚťĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹ

ŐŘūĶŞŧ 

 

ĶŘťŏŜŎŜũĿŧşŧķŧŐŅœŪŝŧşŊŘƥ :     

14/5/0  Ķ.ŐŅ. 5/0  ŌŘŦœŗŧĶŘŉũŎŲŚťŕŮŖũŢŧĶŧŝķŢļ 

   ŘťŏŏűĶŞŊŘ    

 1 ŠŎơŜŗĶũŊ   

14/501 Ķ.ŐŅ. 501  şŖŉŭŚŗƥűĹŖŪŴŎŉũŎ 1 ŠŎơŜŗĶũŊ   

14/502 Ķ.ŐŅ. 502  űĹŖŪŔƘşũĶŦŚķŢļĹŢŚŚŢŗŉƥŉũŎ 1 ŠŎơŜŗĶũŊ    
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/503  Ķ,ŐŅ, 503  ŉũŎŴŎşŕŧœŎźžŧķŦļ 1 ŠŎơŜŗĶũŊ    

14/510  Ķ,ŐŅ, 510  ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎ                  1 ŠŎơŜŗĶũŊ    

14/511  Ķ,ŐŅ  511 ĶŧŘŊŘūļŵŎųŊŘűĽŎŌŧļĿŪŜŕŧœ                           1 ŠŎơŜŗĶũŊ    

14/512  Ķ.ŐŅ. 512  ŜũōŪĶŧŘŝūĶŞŧĶŧŘŊŘūļŵŎųŊŘűĽŎŌŧļ

ĿŪŜŕŧœ   

2 ŠŎơŜŗĶũŊ     

 

14/521  Ķ,ŐŅ, 521 ĶŧŘĶžŧűŎũŉŉũŎŲŚťŘťŏŏĶŧŘĽžŧŲŎĶŉũŎ 1 ŠŎơŜŗĶũŊ    

14/522  Ķ.ŐŅ. 522  ĶŧŘşžŧŘŜĽŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘŌŪŹŉũŎ 3 ŠŎơŜŗĶũŊ     

14/523  Ķ,ŐŅ. 523  ŉũŎŴŎűķŊŘƢŢŎ                                 1 ŠŎơŜŗĶũŊ    

14/532 Ķ,ŐŅ, 532  ĹŜŧŖŢŭŉŖşŖŏŮŘňƥķŢļŉũŎķŦźŎşŮļ      1 ŠŎơŜŗĶũŊ    

14/540 Ķ,ŐŅ, 540 ĶŧŘŐƝŢļĶŦŎĶŧŘĿťŚƢŧļœŦļŌŚŧŗķŢļŉũŎ

ųŉŗŎźžŧ                              

1 ŠŎơŜŗĶũŊ    

 14/547 Ķ.ŐŅ.547  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥ ŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 1                                          

/ ŠŎơŜŗĶũŊ     

14/550 Ķ.ŐŅ. 550 ŔƘşũĶşƥķŢļŎźžŧŴŎŉũŎ  1 ŠŎơŜŗĶũŊ     

14/551 Ķ,ŐŅ, 551  ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ 1 ŠŎơŜŗĶũŊ    

14/557 Ķ.ŐŅ. 557  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘ ōŘŘŖĿŧŊũ 2 

 0 ŠŎơŜŗĶũŊ      

 

14/567 Ķ.ŐŅ.567 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘ ōŘŘŖĿŧŊũ 3            

1 ŠŎơŜŗĶũŊ    
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334'  ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĶŘťŏŜŎŜũĿŧŌŧļŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 0 :     

1405// Ķ,ŢŘ, 5//  ĶŧŘŴĿƢŌŪŹŉũŎŘťŏŏŜŎűĶŞŊŘ 1 ŠŎơŜŗĶũŊ    

1405/0 Ķ,ŢŘ, 5/0  ŉũŎŐƜŧŵŖƢ 1 ŠŎơŜŗĶũŊ    

14050/ Ķ.ŢŘ.50/  ĹŜŧŖŠŚŧĶŠŚŧŗŌŧļĿŪŜŕŧœŐƜŧŵŖƢ 1 ŠŎơŜŗĶũŊ    

140500 Ķ.ŢŘ.500  ĶŧŘŠŖŭŎűŜŪŗŎĹŧŘƥŏŢŎŲŚťōŧŊŭŢŧŠŧŘŴŎ

ŘťŏŏŎũűŜŝŐƜŧŵŖƢ                              

1 ŠŎơŜŗĶũŊ 

 
  

14051/ Ķ,ŢŘ,51/  ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŢŗơŧļŗŦŹļŗŬŎ 1 ŠŎơŜŗĶũŊ    

14053/ Ķ.ŢŘ. 53/  ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽűœŬŹŢĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘűĶŞŊŘ                                                

1 ŠŎơŜŗĶũŊ 

  
 

140530 Ķ.ŐŅ. 530 ĶŧŘşžŧŘŜĽķƢŢŖŮŚĽŧĶŘťŗťŵĶŚķŦźŎşŮļűœŬŹŢĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘŌŪŹŉũŎ                                                

1 ŠŎơŜŗĶũŊ 

  
 

/,0 ĶŘťŏŜŎŜũĿŧŎŢĶşŧķŧŜũĿŧűľœŧť     ŵŖơŎƢŢŗĶŜơŧ  1 ŠŎơŜŗĶũŊ    

/,0,/ ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ  :  ŵŖơŖŪ     

/,0,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶ                          ŵŖơŎƢŢŗĶŜơŧ        

       ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖĹŜŧŖ

űŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŋƢŧŵŖơűŚŬŢĶķƢŢ 1.2.2 ŴŠƢűŚŬŢĶűŘŪŗŎ

ķƢŢ 1.1.2 ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť 

 

1 ŠŎơŜŗĶũŊ     
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĶŘťŏŜŎŜũĿŧŘťŉŦŏŐŘũłłŧŊŘŪķŦźŎşŮļ   ŵŖơŖŪ   

ķ, ŜũŌŗŧŎũœŎōƥ                                              14  ŠŎơŜŗĶũŊ   

 14/676 ŜũŌŗŧŎũœŎōƥ      14 ŠŎơŜŗĶũŊ   

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ   

     /, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ  ŕŧŞŧŊơŧļŐŘťűŌŝ   

     0, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ     ŵŖơŖŪ   

ļ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŐŘťĶŢŏŉƢŜŗ   

1. ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŪŹŖŪŘŧŗļŧŎ

ĶŧŘŐŘťĿŭŖ &proceedings) ŲŚťŖŪĹňťĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖĶŚŦŹŎĶŘŢļ (peer 

review) ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ (full paper) ŌŪŹŖŪĿŬŹŢ

ŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶĽžŧŎŜŎŢŗơŧļŎƢŢŗ 0 űŘŬŹŢļ  ŌŦźļŎŪźŊƢŢļűŐƩŎĶŧŘŎžŧűşŎŢőŚļŧŎ

ŜũŌŗŧŎũœŎōƥŴŎĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

 

  

2. őŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥŠŘŬŢ

ŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖĶŚŦŹŎĶŘŢļ 

(peer review) ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚť

ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 2 űŘŬŹŢļ ųŉŗŖŪŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢ

ŲŘĶŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŌŦźļŎŪźŊƢŢļűŐƩŎŜŧŘşŧŘŘťŉŦŏŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/ ' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

1. ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊŜũŌŗŧŚŦŗ

ŌŭĶŕŧĹĶŧŘŝūĶŞŧ ųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŌŭĶ

ŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

  

Ľ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination)   

&/' ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũŕŧŗŠŚŦļĶŧŘşŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝ 

űœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚťĹŜŧŖşŧŖŧŘŋĶơŢŎĶŧŘűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ     

 &0' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ / ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧŘƢŢļķŢ

şŢŏŴŠŖơ ŕŧŗŴŎŠŎūŹļŕŧĹĶŧŘŝūĶŞŧŐĶŊũŋŦŉŵŐĽŧĶĶŧŘşŢŏĹŘŦźļŲŘĶ 

 &1' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧŘťŉŦŏ

ŐŘũłłŧųŌŵŉƢ  

  

ľ, şŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ &Comprehensive Examination) 

 őơŧŎĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ (Comprehensive examination) ųŉŗ

ŎŦĶŝūĶŞŧŗŬŹŎĹžŧŘƢŢļķŢşŢŏŊơŢŏŦňņũŊŜũŌŗŧŚŦŗųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļ

ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŌŦŹŜŵŐ ŠŘŬŢŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŠŚ ŦĶ   

  

Ŀ, ĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ (Thesis examination) 

 ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŠŚŦļĽŧĶŌŪŹ

ŎŦĶŝūĶŞŧŵŉƢŌžŧĶŧŘŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŚƢŜűşŘŸĽ ĶŧŘűķŪŗŎŜũŌŗŧŎũœŎōƥŴŠƢűķŪŗŎ

ŕŧŞŧŢŦļĶřŞ 

  

ŘŜŖŠŎơŜŗĶũŊşťşŖŌŦźļŠŖŉŵŖơŎƢŢŗĶŜơŧ 48 ŠŎơŜŗĶũŊ   
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1,2 ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏųĹŘļşŘƢŧļşŮŊŘŐŘũłłŧűŢĶ Ųŏŏ 0,0 şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧŊŘŪ 

ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0356' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0361' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

Ķ, ĶŘťŏŜŎŜũĿŧűŘŪŗŎ ŗĶűŚũĶ Ųŏŏ 0,0 űŎŬŹŢļĽŧĶĶŧŘŌžŧŜũĽŦŗűœŬŹŢŉŭŞŃŪŎũœŎōƥ

ŴŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ

űŐƩŎĶŧŘŜũĽŦŗűœŬŹŢşŘƢŧļĹŜŧŖĿžŧŎŧł

ŲŚťŌŦĶŞťĶŧŘŌžŧŜũĽŦŗűĿũļŚūĶĽūļŊƢŢļ

ŖŪœŬźŎŅŧŎĶŧŘŌžŧŜũĽŦŗűœŬŹŢ

ŜũŌŗŧŎũœŎōƥŘťŉŦŏŐŘũłłŧųŌĶơŢŎ 

/, ĶŘťŏŜŎŜũĿŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ   ŵŖơŎƢŢŗĶŜơŧ        02 ŠŎơŜŗĶũŊ     

/,/ ĶŘťŏŜŎŜũĿŧŴŎşŧķŧŜũĿŧűľœŧť  ŵŖơŎƢŢŗĶŜơŧ           /6 ŠŎơŜŗĶũŊ  

/,/,/ ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ         1 ŠŎơŜŊĶũŊ  

361891 Ķ,ŐŅ,67/ şŦŖŖŎŧ 1            / ŠŎơŜŗĶũŊ   

361892 Ķ,ŐŅ,670 şŦŖŖŎŧ 2                        / ŠŎơŜŗĶũŊ  

361893 Ķ,ŐŅ,671 şŦŖŖŎŧ 3                       / ŠŎơŜŗĶũŊ  

/,/,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶ       ŵŖơŎƢŢŗĶŜơŧ                               /3 ŠŎơŜŗĶũŊ  

ŴŠƢűŚŬŢĶĽŧĶĶŘťŏŜŎŜũĿŧŌŧļŐŅœŪŝŧşŊƥŠŘŬŢĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ųŉŗŴŠƢ

şŢŉĹŚƢŢļĶŦŏŠŦŜķƢŢĶŧŘŌžŧŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŚťĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹ

ŐŘūĶŞŧ 

 

ĶŘťŏŜŎŜũĿŧşŧķŧŐŅœŪŝŧşŊŘƥ :      

14/5/0  Ķ.ŐŅ. 5/0  ŌŘŦœŗŧĶŘŉũŎŲŚťŕŮŖũŢŧĶŧŝķŢļ 

   ŘťŏŏűĶŞŊŘ 

 1 ŠŎơŜŗĶũŊ   

14/501 Ķ.ŐŅ. 501  şŖŉŭŚŗƥűĹŖŪŴŎŉũŎ 1 ŠŎơŜŗĶũŊ    

14/502 Ķ.ŐŅ. 502  űĹŖŪŔƘşũĶŦŚķŢļĹŢŚŚŢŗŉƥŉũŎ 1 ŠŎơŜŗĶũŊ    

14/503 Ķ,ŐŅ, 503  ŉũŎŴŎşŕŧœŎźžŧķŦļ           1 ŠŎơŜŗĶũŊ   
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0336' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0361' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/510  Ķ,ŐŅ, 510  ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎ                  1 ŠŎơŜŗĶũŊ    

14/511  Ķ,ŐŅ  511 ĶŧŘŊŘūļŵŎųŊŘűĽŎŌŧļĿŪŜŕŧœ                           1 ŠŎơŜŗĶũŊ    

14/512  Ķ.ŐŅ.512  ŜũōŪĶŧŘŝūĶŞŧĶŧŘŊŘūļŵŎųŊŘűĽŎŌŧļ

ĿŪŜŕŧœ   

2 ŠŎơŜŗĶũŊ     

14/521  Ķ,ŐŅ, 521 ĶŧŘĶžŧűŎũŉŉũŎŲŚťŘťŏŏĶŧŘĽžŧŲŎĶŉũŎ 1 ŠŎơŜŗĶũŊ    

14/522  Ķ.ŐŅ. 522  ĶŧŘşžŧŘŜĽŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ

ŌŪŹŉũŎ 

3 ŠŎơŜŗĶũŊ   

     

  

14/523  Ķ,ŐŅ. 523  ŉũŎŴŎűķŊŘƢŢŎ                                 1 ŠŎơŜŗĶũŊ    

14/532 Ķ,ŐŅ, 532  ĹŜŧŖŢŭŉŖşŖŏŮŘňƥķŢļŉũŎķŦźŎşŮļ      1 ŠŎơŜŗĶũŊ    

14/540 Ķ,ŐŅ, 540 ĶŧŘŐƝŢļĶŦŎĶŧŘĿťŚƢŧļœŦļŌŚŧŗķŢļŉũŎ

ųŉŗŎźžŧ                              

1 ŠŎơŜŗĶũŊ    

14/547 Ķ.ŐŅ. 547   ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 1 

 / ŠŎơŜŗĶũŊ    

14/550 Ķ.ŐŅ. 550 ŔƘşũĶşƥķŢļŎźžŧŴŎŉũŎ  1 ŠŎơŜŗĶũŊ    

14/551 Ķ,ŐŅ,  551  ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ          1 ŠŎơŜŗĶũŊ    

14/557 Ķ.ŐŅ.  557   ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥŲŚťĶŧŘ

ĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 2 

                                             

 0 ŠŎơŜŗĶũŊ    
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0334' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,034/' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/567 Ķ.ŐŅ.567  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 3 

1 ŠŎơŜŗĶũŊ    

ĶŘťŏŜŎŜũĿŧŌŧļŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ :     

1405// Ķ,ŢŘ, 5//  ĶŧŘŴĿƢŌŪŹŉũŎŘťŏŏŜŎűĶŞŊŘ 1 ŠŎơŜŗĶũŊ    

1405/0 Ķ,ŢŘ, 5/0  ŉũŎŐƜŧŵŖƢ 1 ŠŎơŜŗĶũŊ    

14050/  Ķ.ŢŘ.50/  ĹŜŧŖŠŚŧĶŠŚŧŗŌŧļĿŪŜŕŧœŐƜŧŵŖƢ 1 ŠŎơŜŗĶũŊ    

140500 Ķ.ŢŘ.500  ĶŧŘŠŖŭŎűŜŪŗŎĹŧŘƥŏŢŎŲŚťōŧŊŭŢŧŠŧŘŴŎ

  ŘťŏŏŎũűŜŝŐƜŧŵŖƢ                              

1 ŠŎơŜŗĶũŊ     

140531 Ķ.ŢŘ.531  ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŢŗơŧļ

 ŗŦŹļŗŬŎ 

1 ŠŎơŜŗĶũŊ    

14053/ Ķ.ŢŘ. 53/  ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽűœŬŹŢĶŧŘ

 ĽŦŉĶŧŘŌŘŦœŗŧĶŘűĶŞŊŘ                                                

1 ŠŎơŜŗĶũŊ    

140530 Ķ.ŐŅ. 530  ĶŧŘşžŧŘŜĽķƢŢŖŮŚĽŧĶŘťŗťŵĶŚķŦźŎşŮļűœŬŹŢ

 ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘŌŪŹŉũŎ                                                

        1 ŠŎơŜŗĶũŊ    
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0336' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0361' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

/,0 ĶŘťŏŜŎŜũĿŧŎŢĶşŧķŧŜũĿŧűľœŧť     ŵŖơŎƢŢŗĶŜơŧ  4 ŠŎơŜŗĶũŊ      

/,0,/ ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ  :  ŵŖơŖŪ   

/,0,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶ                         ŵŖơŎƢŢŗĶŜơŧ      4 ŠŎơŜŗĶũŊ                                          

        ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļ

ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŋƢŧŵŖơűŚŬŢĶķƢŢ 1.2.2 ŴŠƢűŚŬŢĶűŘŪŗŎķƢŢ 1.1.2 ĶŘťŏŜŎŜũĿŧ

űŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť 

  

2. ĶŘťŏŜŎŜũĿŧŘťŉŦŏŐŘũłłŧŊŘŪķŦźŎşŮļ                    ŵŖơŖŪ   

ķ, ŜũŌŗŧŎũœŎōƥ                                              26  ŠŎơŜŗĶũŊ   

    14/677 ŜũŌŗŧŎũœŎōƥ                                    26 ŠŎơŜŗĶũŊ   

Ĺ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŐŘťĶŢŏŉƢŜŗ   

    /, ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŪŹŖŪ

ŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) ŲŚťŖŪĹňťĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖ

ĶŚŦŹŎĶŘŢļ (peer review) ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏ

űŊŸŖ (full paper) ŌŪŹŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ  ŌŦźļŎŪź

ŊƢŢļűŐƩŎĶŧŘŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŴŎĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ/ űŘŬŹŢļ 

  

ļ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ   

     /, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ  ŕŧŞŧŊơŧļŐŘťűŌŝ   

     0, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ     ŵŖơŖŪ   
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0336' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0361' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

0, őŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ

ŠŘŬŢŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖ

ĶŚŦŹŎĶŘŢļ (peer review) ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧ

ŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 3 űŘŬŹŢļ 

ųŉŗŖŪŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŌŦźļŎŪźŊƢŢļűŐƩŎŜŧŘşŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

  

   1. ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊ

ŜũŌŗŧŚŦŗŌŭĶŕŧĹĶŧŘŝūĶŞŧ ųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ

ŜũŌŗŧŎũœŎōƥŌŭĶŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

  

Ľ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination)   

&/' ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũŕŧŗŠŚŦļĶŧŘşŢŏőơŧŎ

ŕŧŞŧŊơŧļŐŘťűŌŝ űœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚťĹŜŧŖşŧŖŧŘŋĶơŢŎĶŧŘ

űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ     

 &0' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ / ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧ

ŘƢŢļķŢşŢŏŴŠŖơ ŕŧŗŴŎŠŎūŹļŕŧĹĶŧŘŝūĶŞŧŐĶŊũŋŦŉŵŐŎŦŏĽŧĶŜŦŎşŢŏĹŘŦźļ

ŲŘĶ 

 &1' ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧ

ŘťŉŦŏŐŘũłłŧųŌŵŉƢ  
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ŠŚŦĶşŮŊŘűŉũŖ &œ,ŝ,0336' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ,0341' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ľ, ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ &Comprehensive Examination)   

őơŧŎĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ (Comprehensive examination) ųŉŗŎŦĶŝūĶŞŧ

ŗŬŹŎĹžŧŘƢŢļķŢşŢŏŊơŢŏŦňņũŊŜũŌŗŧŚŦŗųŉŗőơŧŎĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹ

ŐŘūĶŞŧŌŦŹŜŵŐ ŠŘŬŢŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŠŚ ŦĶ   

  

Ŀ, ĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ (Thesis examination)   

ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŠŚŦļĽŧĶŌŪŹ

ŎŦĶŝūĶŞŧŵŉƢŌžŧĶŧŘŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŚƢŜűşŘŸĽ ĶŧŘűķŪŗŎŜũŌŗŧŎũœŎōƥŴŠƢ

űķŪŗŎűŐƩŎŕŧŞŧŢŦļĶřŞ 

       

ŘŜŖŠŎơŜŗĶũŊşťşŖŌŦźļŠŖŉŵŖơŎƢŢŗĶŜơŧ 50 ŠŎơŜŗĶũŊ   
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5. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŲőŎĶžŧŠŎŉĶŧŘŝūĶŞŧűŉũŖĶŦŏŲőŎĶŧŘŝūĶŞŧŴŠŖơ 

  

 Ųŏŏ /,/ 
ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ 

ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

  şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ - 

  şŢŏŜŦŉĹŭňşŖŏŦŊũ - 

  űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ - 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

  ŘŜŖ . 

ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

  şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ - 

  şŢŏŜŦŉĹŭňşŖŏŦŊũ -  

   

 

  ŘŜŖ . 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

361899 Ķ,ŐŅ,677 ŜũŌŗŧŎũœŎōƥ /0 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

  ŘŜŖ /2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

  űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ - 

   

  ŘŜŖ . 
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ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ 

ĿŦźŎŐƙŌŪŹ 2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

361899 Ķ,ŐŅ,677 ŜũŌŗŧŎũœŎōƥ /0 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

  ŘŜŖ /0 

ĿŦźŎŐƙŌŪŹ 2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

14/677 Ķ,ŐŅ,677 ŉŭŞŃŪŎũœŎōƥ /0 

   

  ŘŜŖ /0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

361899 Ķ,ŐŅ,677 ŜũŌŗŧŎũœŎōƥ /0 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

  şŢŏőơŧŎĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ - 

  ŘŜŖ 12 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

14/677 Ķ,ŐŅ,677 ŉŭŞŃŪŎũœŎōƥ /0 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

   

  ŘŜŖ 12 

ĿŦźŎŐƙŌŪŹ 3 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

361899 Ķ,ŐŅ,677 ŜũŌŗŧŎũœŎōƥ /0 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

 ŘŜŖ /0 

ĿŦźŎŐƙŌŪŹ 3 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

14/677 Ķ,ŐŅ,677 ŉŭŞŃŪŎũœŎōƥ /0 

   

  ŘŜŖ /0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2  ŠŎơŜŗĶũŊ 

  ŎžŧűşŎŢŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ - 

  şŢŏŜũŌŗŧŎũœŎōƥ - 

 

  ŘŜŖ . 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2  ŠŎơŜŗĶũŊ 

14/677 Ķ,ŐŅ,677 ŉŭŞŃŪŎũœŎōƥ /0 

  şŢŏŉŭŞŃŪŜũŌŗŧŎũœŎōƥ - 

 

  ŘŜŖ /0 

 

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ 26 ŠŎơŜŗĶũŊ 
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6. ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ,0337 
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