
 
 

ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ   

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 

 

 

 

 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ.ŝ. 256/ 

 

 

 

 

ĹňťűĶŞŊŘŝŧşŊŘƥŲŚťŏŦňņũŊŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ



ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ  

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 

 

 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ.ŝ. 256/ 

 

 

 

 

ĹňťűĶŞŊŘŝŧşŊŘƥŲŚťŏŦňņũŊŜũŌŗŧŚŦŗ 

 ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

 

 

 

 

ŠŚŦĶşŮŊŘŌŪŹķŢŐŘŦŏŐŘŭļŎŪźŵŉƢőơŧŎĹŜŧŖűŠŸŎĿŢŏĽŧĶŌŪŹŐŘťĿŭŖĹňťĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧ 

ŐŘťĽžŧĹňťűĶŞŊŘŝŧşŊŘƥ ĹŘŦźļŌŪŹ 3-034/  űŖŬŹŢŜŦŎŌŪŹ  0.  ŖũŋŭŎŧŗŎ  œ.ŝ, 034/ 

 

 

 

 

(ŚļŎŧŖ) ............................................................ 

      ( ŘŢļŝŧşŊŘŧĽŧŘŗƥ ŉŘ,ňŦŅŧ ųœōŧŕŘňƥ ) 

        ĹňŏŉŪĹňťűĶŞŊŘŝŧşŊŘƥ 

                                                                   ŜŦŎŌŪŹ ąąąą űŉŬŢŎ  ŖũŋŭŎŧŗŎ  œ.ŝ. 256/ 



şŧŘŏŦł 
 

           ŠŎƢŧ 

ŠŖŜŉŌŪŹ / : ķƢŢŖŮŚŌŦŹŜŵŐ / 

1.  ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ 1 

2.  ĶŚŭơŖŠŚŦĶşŮŊŘ / 

3.  ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ 1 

4.  ŜũĿŧűŢĶ 1 

5. ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 1 

6. ŘŮŐŲŏŏŠŚŦĶşŮŊŘ 1 

7. şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 2 

8. ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 3 

9. ŢŧĿŪœŌŪŹşŧŖŧŘŋŐŘťĶŢŏŵŉƢŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ 3  

10. ĿŬŹŢ ŊžŧŲŠŎơļ ŲŚťĹŭňŜŭŇũĶŧŘŝūĶŞŧķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ 3 

11. şŋŧŎŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 4 

12. şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎ 4 

  ĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ 

13. őŚĶŘťŌŏĽŧĶ ķƢŢ /2.1 ŲŚť 12.2 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖűĶŪŹŗŜķƢŢļ 3 

  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 13 

4. ŢļĹƥŐŘťĶŢŏűĶŪŹŗŜĶŦŏŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 07  

5. ķƢŢĶžŧŠŎŉűĶŪŹŗŜĶŦŏĶŧŘŌžŧųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗ 07 
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      ŠŎƢŧ 

ŠŖŜŉŌŪŹ 2 : őŚĶŧŘűŘŪŗŎŘŮƢŲŚťĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚ 09 

1.  ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎŦĶŝūĶŞŧ 09 

2.    ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŴŎŲŊơŚťŉƢŧŎ 30 

3. ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧ 36 

ŠŖŜŉŌŪŹ 3 : ŠŚŦĶűĶňņƥŴŎĶŧŘŐŘťűŖũŎőŚŎŦĶŝūĶŞŧ 42 

1.  ĶŃŘťűŏŪŗŏŠŘŬŢŠŚŦĶűĶňņƥŴŎĶŧŘŴŠƢŘťŉŦŏĹťŲŎŎ 42 

2. ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧ 43 

3.  űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ 43 

ŠŖŜŉŌŪŹ 4 : ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ 45 

1.  ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ 45 

2.  ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ 45 

ŠŖŜŉŌŪŹ 5 : ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ 46 

1. ĶŧŘĶžŧĶŦŏŖŧŊŘŅŧŎ             46 

2.  ŏŦňņũŊ 46 

3.  ŎŦĶŝūĶŞŧ 47 

4.  ŢŧĽŧŘŗƥ 48 

5.  ŠŚŦĶşŮŊŘ ĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ 48 

6.  şũŹļşŎŦŏşŎŭŎĶŧŘűŘŪŗŎŘŮƢ 49 

7. ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ 49 

ŠŖŜŉŌŪŹ 6 : ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 51 

1.  ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ 51 

2. ĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖ 51 

3. ĶŧŘŐŘťűŖũŎőŚĶŧŘŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ 51 

4. ĶŧŘŌŏŌŜŎőŚĶŧŘŐŘťűŖũŎŲŚťŜŧļŲőŎŐŘŦŏŐŘŭļ 51 

ŕŧĹőŎŜĶ                 52 

1.  ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ 52 

2. ĹžŧşŦŹļŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘŘơŧļŠŚŦĶşŮŊŘ  41 

3. őŚļŧŎŌŧļŜũĿŧĶŧŘ ĶŧŘĹƢŎĹŜƢŧ ŜũĽŦŗ ķŢļŢŧĽŧŘŗƥŐŘťĽžŧ 42 

4. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŠŚŦĶşŮŊŘűŉũŖĶŦŏŠŚŦĶşŮŊŘŌŪŹŐŘŦŏŐŘŭļŴŠŖơ  51 
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  ŠŎƢŧ 

5. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŲőŎĶžŧŠŎŉĶŧŘŝūĶŞŧűŉũŖĶŦŏ  66 

ŲőŎĶŧŘŝūĶŞŧŴŠŖơ 

6.  ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0337  92 

7. ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘœũĽŧŘňŧűĶŪŗŘŊũŲŚťŝŦĶŉũŽķŢļ    114        

ŎŦĶŝūĶŞŧŌŪŹĽťŵŉƢŘŦŏĶŧŘűşŎŢŴŠƢŵŉƢŘŦŏŐŘũłłŧ ŐŘťĶŧŝŎŪŗŏŦŊŘŏŦňņũŊ  

ŐŘťĶŧŝŎŪŗŏŦŊŘĿŦźŎşŮļ ŢŎŭŐŘũłłŧ ŠŘŬŢŐŘťĶŧŝŎŪŗŏŦŊŘķŢļŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

               œ,ŝ, 033. 

8. ŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ŲŎŜŐńũŏŦŊũĶŧŘűŐŚŪŹŗŎ    117 

ŲőŎĶŧŘŝūĶŞŧ ĶŧŘŗƢŧŗşŧķŧŜũĿŧ ĶŧŘŘŦŏųŢŎŎŦĶŝūĶŞŧŲŚťĶŧŘűŌŪŗŏųŢŎ 

ŠŎơŜŗĶũŊķŢļŎŦĶŝūĶŞŧŏŦňņũŊŝūĶŞŧ 

 



ŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ 

ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ  

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 0341 

 

ĿŬŹŢşŋŧŏŦŎŢŭŉŖŝūĶŞŧ :     ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŏŦňņũŊŜũŌŗŧŚŦŗ ŲŚť ĹňťűĶŞŊŘŝŧşŊŘƥ  

ŕŧĹŜũĿŧœŬĿŝŧşŊŘƥŲŚťŐŅœŪŝŧşŊŘƥ 

ŠŖŜŉŌŪŹ 1 ķƢŢŖŮŚŌŦŹŜŵŐ 

1. ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ 

ŕŧŞŧŵŌŗ 8 ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŕŧŞŧŢŦļĶřŞ 8  Master of Science Program in Environmental Soil Science 

 

2. ĶŚŭơŖŠŚŦĶşŮŊŘ    :    ŜũĿŧĶŧŘ                                                                                                                                                                                                                                                                                                                                                                                               

 

3. ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ  

 ŕŧŞŧŵŌŗ : ĿŬŹŢűŊŸŖ   ŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ (ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ) 

  : ĿŬŹŢŗơŢ    ŜŌ,Ŗ, (ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ) 

 ŕŧŞŧŢŦļĶřŞ : ĿŬŹŢűŊŸŖ   Master of Science (Environmental Soil Science) 

  : ĿŬŹŢŗơŢ    M.S. (Environmental Soil Science) 
 

4. ŜũĿŧűŢĶ   - 
 

5. ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 

Ųŏŏ /  &ŲőŎ Ķ Ųŏŏ Ķ/'  ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  14  ŠŎơŜŗĶũŊ 

     Ųŏŏ 0  &ŲőŎ Ķ Ųŏŏ Ķ0' ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ ŵŖơŎƢŢŗĶŜơŧ 14  ŠŎơŜŗĶũŊ 

6. ŘŮŐŲŏŏķŢļŠŚŦĶşŮŊŘ 

 6,/ ŘŮŐŲŏŏ  

űŐƩŎŠŚŦĶşŮŊŘŘťŉŦŏŐŘũłłŧųŌ ŠŚŦĶşŮŊŘ 0 Őƙ ŲŚťŴĿƢűŜŚŧŝūĶŞŧŢŗơŧļŖŧĶŵŖơűĶũŎ 3 Őƙ

ĶŧŘŝūĶŞŧ  
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 6.2 ŕŧŞŧŌŪŹŴĿƢ  

X  ŕŧŞŧŵŌŗ  

X  ŕŧŞŧŊơŧļŐŘťűŌŝ  ŕŧŞŧŢŦļĶřŞ (ŴĿƢşžŧŠŘŦŏŎŦĶŝūĶŞŧ Ųŏŏ / ŲŚťŎŦĶŝūĶŞŧŌŪŹŚļŌťűŏŪŗŎ  

 ĶŘťŏŜŎŜũĿŧşŦŖŖŎŧŴŎŠŚŦĶşŮŊŘŲŏŏ 0' 

 6,1 ĶŧŘŘŦŏűķƢŧŝūĶŞŧ  

X ŎŦĶŝūĶŞŧŵŌŗ  

X ŎŦĶŝūĶŞŧŊơŧļĿŧŊũ  

6,2 ĹŜŧŖŘơŜŖŖŬŢĶŦŏşŋŧŏŦŎŢŬŹŎ  

X űŐƩŎŠŚŦĶşŮŊŘűľœŧťķŢļşŋŧŏŦŎŤ ŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎųŉŗŊŘļ 

Ã űŐƩŎŠŚŦĶşŮŊŘŘơŜŖĶŦŏşŋŧŏŦŎŢŪŹŎ 

 ĿŬŹŢşŋŧŏŦŎ  ąąąąąąąąąąąąą,   ŐŘťűŌŝ ąąąąąąąąąąą 

 ŘŮŐŲŏŏķŢļĶŧŘŘơŜŖ 

 Ã ŘơŜŖŖŬŢĶŦŎ ųŉŗşŋŧŏŦŎŤ űŐƩŎőŮƢŴŠƢŐŘũłłŧ 

 Ã ŘơŜŖŖŬŢĶŦŎ ųŉŗőŮƢŝūĶŞŧŵŉƢŘŦŏŐŘũłłŧĽŧĶ 2 şŋŧŏŦŎ  

6,3 ĶŧŘŴŠƢŐŘũłłŧŲĶơőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧ  

ĶŘňŪŠŚŦĶşŮŊŘűľœŧťķŢļşŋŧŏŦŎ 

X ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ 

Ã ŴŠƢŐŘũłłŧŖŧĶĶŜơŧŠŎūŹļşŧķŧŜũĿŧ  

ĶŘňŪŠŚŦĶşŮŊŘŘơŜŖĶŦŏşŋŧŏŦŎŢŬŹŎ 

Ã ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ ŲŚťűŐƩŎŐŘũłłŧķŢļŲŊơŚťşŋŧŏŦŎ 

Ã ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ ŲŚťűŐƩŎŐŘũłłŧŘơŜŖĶŦŏ ąąąąąąąąąą     

Ã ŴŠƢŐŘũłłŧŖŧĶĶŜơŧŠŎūŹļşŧķŧŜũĿŧ  
 

7. şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘŲŚťĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 

Á ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 2561 ŖŪőŚŏŦļĹŦŏŴĿƢŴŎŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŐƙĶŧŘŝūĶŞŧ 256/  

Á şŕŧŜũĿŧĶŧŘŴŠƢĹŜŧŖűŠŸŎĿŢŏŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖĹŘŦźļŌŪŹ 8/2561 űŖŬŹŢŜŦŎŌŪŹ 10 

űŉŬŢŎ ĶŘĶŃŧĹŖ œ,ŝ, 034/  

Á şŕŧŖŠŧŜũŌŗŧŚŦŗŢŎŭŖŦŊũŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖĹŘŦźļŌŪŹ 5-034/ űŖŬŹŢŜŦŎŌŪŹ 02 űŉŬŢŎ ĶŘĶŃŧĹŖ

œ,ŝ, 0341 
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8. ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 

ŠŚŦĶşŮŊŘŖŪĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơĹŭňŕŧœŲŚťŖŧŊŘŅŧŎŊŧŖŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ŴŎŐƙĶŧŘŝūĶŞŧ 0340 

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, 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, &ŐŅœŪŜũŌŗŧ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 

  0310 

- ŜŌ,ŏ,&űĶŞŊŘŝŧşŊŘƥ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ*  

  0305 

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

X ŴŎşŋŧŎŌŪŹŊŦźļ  

Ã ŎŢĶşŋŧŎŌŪŹŊŦźļ ŵŉƢŲĶơ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

 

12. şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ  

12.1 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļűŝŘŞŅĶũĽ  

 ŴŎŐƧĽĽŭŏŦŎşŋŧŎĶŧŘňƥųŚĶűŐŚŪŹŗŎŲŐŚļŢŗơŧļŘŜŉűŘŸŜŲŚťűĿŬŹŢŖųŗļŴĶŚƢĿũŉĶŦŎŖŧĶķūźŎ şžŧŠŘŦŏ

ŴŎŕŮŖũŕŧĹűŢĿŪŗĶŧŘŊŦźļŐŘťĿŧĹŖűŝŘŞŅĶũĽŢŧűŀŪŗŎ &Asean Economic Community: AEC) ŊŦźļŲŊơŐƙœ,ŝ, 

0336 şơļőŚŴŠƢűŝŘŞŅĶũĽųŚĶűŐŚŪŹŗŎŝŮŎŗƥĶŚŧļŢžŧŎŧĽŖŧŢŗŮơŌŪŹŐŘťűŌŝŲŋŏűŢűĿŪŗŖŧĶķūźŎ ŐŘťĶŢŏĶŦŏ

ŖŪĶŘťŲşĶŧŘŢŎŭŘŦĶŞƥşũŹļŲŜŉŚƢŢŖŴŎŘťŉŦŏşŧĶŚ ŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũ ľŏŦŏŌŪŹ /0 ŵŉƢ

ŎƢŢŖŎžŧűŢŧ ŐŘŦĿłŧűŝŘŞŅĶũĽœŢűœŪŗļ ŖŧűŐƩŎŲŎŜŌŧļŴŎĶŧŘĽŦŉŌžŧŲőŎœŦŇŎŧŤ ŊơŢűŎŬŹŢļĽŧĶ ľŏŦŏŌŪŹ 

7-//  ŀūŹļŵŉƢŖŭơļŐŘŦŏųĹŘļşŘƢŧļşŮơűŝŘŞŅĶũĽşŪűķŪŗŜŌŪŹŖŭơļűŎƢŎĶŧŘŉžŧűŎũŎűŝŘŞŅĶũĽĹŜŏĹŮơĶŦŏĶŧŘŢŎŭŘŦĶŞƥ

şũŹļŲŜŉŚƢŢŖ şžŧŠŘŦŏŏŘũŏŌķŢļŕŧĹűĶŞŊŘ ĶŧŘşŘƢŧļűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖ űœŬŹŢŴŠƢűĶũŉĶŧŘőŚũŊ

ŉƢŧŎĶŧŘűĶŞŊŘŌŪŹŗŦŹļŗŬŎĹŜŏĹŮơŵŐĶŦŏĶŧŘŘŦĶŞŧşũŹļŲŜŉŚƢŢŖŎŦźŎ ŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŐŅœŪŝŧşŊŘƥ ŀūŹļŘŜŖŋūļ

űŌĹųŎųŚŗŪĶŧŘŐŘŦŏŐŘŭļŉũŎŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ  ŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗ

ĿŪŜŕŧœ ĶŧŘŢŎŭŘŦĶŞƥŉũŎŲŚťŎźžŧ ĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ ĶŧŘœŦŇŎŧűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŏžŧŏŦŉ

ŖŚœũŞŌŧļŉũŎ ŲŚť ĶŧŘĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļŲŖơŎŗžŧŉƢŜŗűŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝŕŮŖũŝŧşŊŘƥ 

(geographic information system: GIS) űŐƩŎŢļĹƥĹŜŧŖŘŮƢœŬźŎŅŧŎŌŪŹşžŧĹŦłŗũŹļŴŎĶŧŘķŦŏűĹŚŬŹŢŎűŝŘŞŅĶũĽşŪ

űķŪŗŜ ŲŚť ĶŧŘşŎŦŏşŎŭŎŲŎŜŌŧļĶŧŘőŚũŊŲŏŏűĶŞŊŘŢũŎŌŘŪŗƥŲŚťűĶŞŊŘŗŦŹļŗŬŎ űœŬŹŢŎžŧŵŐşŮơĶŧŘŔƛƫŎŔŮ

ŌŘŦœŗŧĶŘŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ ĶŧŘŚŉŊƢŎŌŭŎĶŧŘőŚũŊœŬĿ űœũŹŖĹŭňŕŧœőŚőŚũŊűĶŞŊŘ űœũŹŖųŢĶŧşŴŎ

ĶŧŘŲķơļķŦŎşũŎĹƢŧűĶŞŊŘ ŲŚťĶŧŘŏŘŘŚŭűŐƝŧŠŖŧŗĶŧŘœŦŇŎŧŌŪŹŗŦŹļŗŬŎķŢļĿŧŊũ 
 

12.2 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļşŦļĹŖŲŚťŜŦŇŎōŘŘŖ  

ŕŧĹűĶŞŊŘĶŘŘŖűŐƩŎųĹŘļşŘƢŧļœŬźŎŅŧŎķŢļşŦļĹŖŲŚťŜŦŇŎōŘŘŖķŢļŐŘťűŌŝŵŌŗŖŧŗŧŜŎŧŎ 

ŲŚťŗŦļşơļőŚŊơŢŘťŏŏűŝŘŞŅĶũĽķŢļŐŘťűŌŝŢŪĶŉƢŜŗ ĶŧŘűŐŚŪŹŗŎŲŐŚļŜũōŪĶŧŘĽŦŉĶŧŘŴŎŘťŏŏ

ĶŧŘűĶŞŊŘĽūļşơļőŚĶŘťŌŏŊơŢşŦļĹŖ ŜŦŇŎōŘŘŖ ŲŚťűŝŘŞŅĶũĽ ķŢļĿŭŖĿŎ ŘťŉŦŏŌƢŢļŋũŹŎŲŚť

ŘťŉŦŏŐŘťűŌŝ űŎŬŹŢļĽŧĶŐŘťĿŧĶŘŖŧĶĶŜơŧĹŘūŹļķŢļŐŘťűŌŝŖŪşơŜŎűĶŪŹŗŜķƢŢļŴŎŕŧĹĶŧŘűĶŞŊŘ   ŴŎĿơŜļ

ĶŜơŧ 2 ŌŝŜŘŘŞŌŪŹőơŧŎŖŧ ŖŪĶŧŘŐŘŦŏűŐŚŪŹŗŎŘťŏŏĶŧŘőŚũŊĽŧĶŘŮŐŲŏŏűĶŞŊŘĶŘŘŖŲŏŏŉŦźļűŉũŖ ŖŧűŐƩŎ

ĶŧŘűĶŞŊŘŲőŎŴŠŖơŌŪŹŖŭơļűŎƢŎ ĶŧŘŐŚŮĶœŬĿűĿũļűŉŪŹŗŜŲŚťĶŧŘŴĿƢşŧŘűĹŖŪŌŪŹŊƢŢļœūŹļŐƧĽĽŦŗŕŧŗŎŢĶűŐƩŎŠŚŦĶ 

ŊŧŖŲŎŜŌŧļķŢļŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũ ŊŦźļŲŊơľŏŦŏŌŪŹ / ŋūļ 7 ŀūŹļŖŪűŐƝŧŠŖŧŗŴŎĶŧŘ

œŦŇŎŧűŝŘŞŅĶũĽűœŬŹŢĶŧŘŊŚŧŉŲŚťĶŧŘşơļŢŢĶ şơļőŚŴŠƢĶŧŘşơļŢŢĶşũŎĹƢŧűĶŞŊŘűŔƛƪŢļŔŮŲŚť

ķŦŏűĹŚŬŹŢŎűŝŘŞŅĶũĽķŢļĿŧŊũŵŉƢűŐƩŎŢŗơŧļŉŪ ŢŗơŧļŵŘĶŸŊŧŖőŚĶŘťŌŏķŢļűĶŞŊŘĶŘŘŖŲőŎŴŠŖơŢŪĶŉƢŧŎ
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ŠŎūŹļŌžŧŴŠƢ ŝŦĶŗŕŧœŲŚťŕŮŖũŐƧłłŧŌƢŢļŋũŹŎ ŘŜŖŌŦźļŜŦŇŎōŘŘŖķŢļĶŧŘűŢŬźŢŢŧŌŘŲŚťĶŧŘŲŏơļŐƧŎŴŎ

şŦļĹŖ űŚŬŢŎŠŧŗŵŐ ĶŧŘŴĿƢşŧŘűĹŖŪűĶŞŊŘŴŎĿơŜļŠŚŧŗŌŝŜŘŘŞŌŪŹőơŧŎŖŧŗŦļĶơŢŴŠƢűĶũŉŖŚœũŞŊơŢ

şũŹļŲŜŉŚƢŢŖŌŧļŉũŎ Ŏźžŧ ŲŚť ŌŧļŢŧĶŧŝųŉŗűľœŧť ŐƧłŠŧŠŖŢĶĹŜŦŎĽŧĶĶŧŘűőŧűŝŞŜŦşŉŭŌŧļ

ĶŧŘűĶŞŊŘ ĹŭňŕŧœķŢļŉũŎűşŬŹŢŖųŌŘŖ şơļőŚŴŠƢŐŘũŖŧňŲŚťĹŭňŕŧœķŢļőŚőŚũŊűĶŞŊŘŚŉŚļ ŲŚťŖŪ

ĶŧŘŐŎűŐƛƫŢŎşŧŘűĹŖŪŴŎőŚőŚũŊűĶŞŊŘşŮļ őŚœŜļĽŧĶŘťŏŏűĶŞŊŘŲőŎŴŠŖơĽūļĶơŢŴŠƢűĶũŉŐƧłŠŧ

şŭķŕŧœĶŦŏűĶŞŊŘĶŘŲŚťőŮƢŏŘũųŕĹ ĽŧĶőŚĶŘťŌŏŉŦļĶŚơŧŜŌŪŹűĶũŉķūźŎŴŎŐŘťűŌŝŵŌŗŲŚťŢŪĶŠŚŧŗ

ŐŘťűŌŝŌŦŹŜųŚĶ ŌžŧŴŠƢşŦļĹŖŊŬŹŎŊŦŜŲŚťŖŪĶŘťŲşĹŜŧŖŠơŜļŴŗŴŎűŘŬŹŢļşŭķŕŧœŲŚťĶŧŘŏŘũųŕĹŢŧŠŧŘ

ŐŚŢŉŕŦŗŖŧĶķūźŎ œřŊũĶŘŘŖķŢļőŮƢŏŘũųŕĹĽūļŖŪŲŎŜųŎƢŖŊƢŢļĶŧŘőŚũŊŕŦňņƥűĶŞŊŘŐŚŢŉŕŦŗŖŧĶķūźŎűŐƩŎ

ŚžŧŉŦŏ  ŉŦļŎŦźŎŲőŎœŦŇŎŧŤ ľŏŦŏŌŪŹ 7-/0  ĽūļŵŉƢĶŧŘŖŭơļűŎƢŎĶŧŘŐńũŘŮŐŐŘťűŌŝűœŬŹŢŲĶƢŐƧłŠŧœŬźŎŅŧŎ

ŉƢŧŎĶŧŘűĶŞŊŘŵŐşŮơĶŧŘœŦŇŎŧŢŗơŧļŗŦŹļŗŬŎŖŧĶķūźŎ ųŉŗűľœŧťŴŎŲőŎœŦŇŎŧŤ ľŏŦŏŌŪŹ /0  ŘŦŅŏŧŚŖŪ

ŲŎŜŌŧļşŎŦŏşŎŭŎĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŌŧļŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ űŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŲŏŏŖŪşơŜŎ

ŘơŜŖŌŪŹűĿŬŹŢŖųŗļĶŦŏŅŧŎŌŘŦœŗŧĶŘĿŪŜŕŧœ űœŬŹŢŖŭơļűŐƝŧŵŐşŮơĶŧŘşŘƢŧļŖŮŚĹơŧűœũŹŖŴŠƢşũŎĹƢŧűĶŞŊŘ ŖŪĹŜŧŖ

ŐŚŢŉŕŦŗ ŵŖơşơļőŚĶŘťŌŏŊơŢĹŭňŕŧœĿŪŜũŊķŢļŐŘťĿŧĿŎŲŚťşũŹļŲŜŉŚƢŢŖķŢļŐŘťűŌŝ űŎƢŎĶŧŘœŦŇŎŧ

ŘťŏŏűĶŞŊŘĶŘŘŖŌŪŹŗŦŹļŗŬŎ şơļűşŘũŖĶŧŘŴĿƢŐŭƟŗűĹŖŪŢŗơŧļŋŮĶŊƢŢļŲŚťűŠŖŧťşŖŊŧŖŐŘũŖŧňōŧŊŭŢŧŠŧŘŌŪŹ

ŖŪŢŗŮơŴŎŉũŎŲŚťĹŜŧŖŊƢŢļĶŧŘķŢļœŬĿ şŎŦŏşŎŭŎĶŧŘœŦŇŎŧŐŭƟŗŢũŎŌŘŪŗƥ ĶŧŘŴĿƢŜŦşŉŭŢũŎŌŘŪŗƥŲŚťĶŧŘŴĿƢ

őŚũŊŕŦňņƥĿŪŜŕŧœŌŉŲŌŎĶŧŘŴĿƢşŧŘűĹŖŪĶŧŘűĶŞŊŘ œŦŇŎŧŘťŏŏĶŧŘŘŦŏŘŢļŖŧŊŘŅŧŎŲŚťĶŧŘ

ŊŘŜĽşŢŏĹŭňŕŧœşũŎĹƢŧűĶŞŊŘŢũŎŌŘŪŗƥ şũŎĹƢŧűĶŞŊŘŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ĹŜŏĹŮơŵŐĶŦŏĶŧŘ

œŦŇŎŧŖŧŊŘŅŧŎĹŜŧŖŐŚŢŉŕŦŗķŢļşũŎĹƢŧűĶŞŊŘ űœŬŹŢşŘƢŧļĹŜŧŖŖŦŹŎŴĽŴŠƢĶŦŏőŮƢŏŘũųŕĹ ŘŦŅŏŧŚŖŭơļűŎƢŎ

ĶŧŘœŦŇŎŧĹŎŴŠƢŖŪĹŭňŕŧœŌŦźļŉƢŧŎ ŜũĿŧĶŧŘ şŦļĹŖ ĽŘũŗōŘŘŖŲŚťĹŭňōŘŘŖ ŲŚťşŧŖŧŘŋŢŗŮơĶŦŏ

şũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļűĶŬźŢĶŮŚ  ŎŢĶĽŧĶŎŪźĶŧŘűŐƘŉŊŚŧŉűşŘŪŢŧűŀŪŗŎĶơŢŴŠƢűĶũŉĶŧŘőşŖőşŧŎŌŧļ

ŜŦŇŎōŘŘŖ ŉŦļŎŦźŎ ĶŧŘşŬŹŢşŧŘĶŦŎŉƢŜŗŕŧŞŧŢŦļĶřŞ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝŢŗơŧļűŐƩŎŘťŏŏ

ŌŦźļŴŎŕŧĹĶŧŘűĶŞŊŘ ŕŧĹŢŭŊşŧŠĶŘŘŖŲŚťŕŧĹşŦļĹŖ ŴŎŌũŝŌŧļŌŪŹűŠŖŧťşŖ ĽūļűŐƩŎŐƧĽĽŦŗŌŪŹŖŪ

ĹŜŧŖşžŧĹŦłŗũŹļŴŎĶŧŘűœũŹŖķŪŉĹŜŧŖşŧŖŧŘŋķŢļŐŘťűŌŝŴŎĶŧŘŲķơļķŦŎŴŎŊŚŧŉűşŘŪ ŲŚť ŊơŢ

ĹŜŧŖĶƢŧŜŠŎƢŧŲŚťĶŧŘœŦŇŎŧşŦļĹŖŴŎŗŭĹųŚĶŧŕũŜŦŇŎƥ 
 

13. őŚĶŘťŌŏĽŧĶ ķƢŢ /2.1 ŲŚť 12.2 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽ

ķŢļşŋŧŏŦŎ  

13.1. ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ 

şŋŧňĶŧŘňƥķŢļŕŧĹĶŧŘűĶŞŊŘŐƧĽĽŭŏŦŎŌŪŹŵŉƢŘŦŏőŚĶŘťŌŏĽŧĶĶŧŘűĶŞŊŘŲőŎŴŠŖơ 

ųŉŗűľœŧťĶŧŘűşŬŹŢŖşŕŧœķŢļŉũŎŲŚťĶŧŘŐŎűŐƛƫŢŎķŢļşŧŘűĹŖŪűĶŞŊŘŴŎŉũŎ şơļőŚŴŠƢŘŦŅŏŧŚŖŪĶŧŘ

ķŦŏűĹŚŬŹŢŎŢŗơŧļĿŦŉűĽŎŌŪŹĽťşŎŦŏşŎŭŎŘťŏŏűĶŞŊŘŌŪŹŗŦŹļŗŬŎ űœŬŹŢŐĶŐƝŢļ ŔƛƫŎŔŮŉũŎŲŚťŢŎŭŘŦĶŞƥ
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şũŹļŲŜŉŚƢŢŖ ŐŘťĶŢŏĶŦŏĹŜŧŖŊŘťŠŎŦĶŴŎűŘŬŹŢļĹŭňŕŧœŲŚťĹŜŧŖŐŚŢŉŕŦŗķŢļŢŧŠŧŘ ĶŧŘűķƢŧşŮơ

ŐŘťĿŧĹŖŢŧűŀŪŗŎ ŲŚť ĹŜŧŖĶƢŧŜŠŎƢŧŢŗơŧļŘŜŉűŘŸŜķŢļűŌĹųŎųŚŗŪşŧŘşŎűŌŝŲŚťĶŧŘşŬŹŢşŧŘ ĶŧŘ

œŦŇŎŧŠŚŦĶşŮŊŘŉƢŧŎŐŅœŪŝŧşŊŘƥ ĽūļŖŪŌũŝŌŧļŴŎĶŧŘŴĿƢŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŜũŌŗŧŝŧşŊŘƥ űŌĹųŎųŚŗŪ ŲŚť

ŎŜŦŊĶŘŘŖŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹŵŉƢœŦŇŎŧĽŧĶļŧŎŜũĽŦŗ ŉƢŧŎŊơŧļŷ ŀūŹļŘŜŖŋūļ űŌĹųŎųŚŗŪĶŧŘĽŦŉĶŧŘĹŜŧŖ

ŢŭŉŖşŖŏŮŘňƥķŢļŉũŎ ĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœŉũŎŌŦźļŌŧļ űĹŖŪ Ķŧŗŕŧœ ŲŚťĿŪŜŕŧœ űŌĹųŎųŚŗŪĶŧŘŏžŧŏŦŉ

ŖŚœũŞŌŧļŉũŎ űŌĹųŎųŚŗŪĶŧŘŢŎŭŘŦĶŞƥŉũŎŲŚťŎźžŧ ŲŚť ĶŧŘĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļŲŖơŎŗžŧŉƢŜŗ

űŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝŕŮŖũŝŧşŊŘƥ ŌŪŹşŧŖŧŘŋŔƛƫŎŔŮŲŚťŘŦĶŞŧŘťŉŦŏĹŜŧŖŢŭŉŖşŖŏŮŘňƥķŢļŉũŎűœŬŹŢ

ŚŉŊƢŎŌŭŎĶŧŘőŚũŊ űœũŹŖŐŘũŖŧňŲŚťĹŭňŕŧœőŚőŚũŊ ĹŜŏĹŮơŵŐĶŦŏĶŧŘŢŎŭŘŦĶŞƥşũŹļŲŜŉŚƢŢŖ ŀūŹļűŐƩŎŢļĹƥ

ĹŜŧŖŘŮƢŌŪŹĽťŎžŧŵŐşŮơĹŜŧŖŗŦŹļŗŬŎŌŧļĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ ŲŚťűŐƩŎĶŧŘşŘƢŧļŏŦňņũŊŌŪŹŖŪŌŦĶŞťŉƢŧŎ

ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŢļĹƥĹŜŧŖŘŮƢŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ŖŪŌŦĶŞťĶŧŘĹũŉ ĶŧŘşŘƢŧļşŘŘĹƥűĿũļŜũĿŧĶŧŘ 

ŎŢĶĽŧĶŎŪźĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘĽťĹžŧŎūļŋūļĶŧŘőŚũŊŏŦňŌũŊŌŪŹŵŉƢŖŧŊŘŅŧŎűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏ

şŧĶŚ ŖŪŌŦĶŞťĶŧŘŢŗŮơŘơŜŖĶŦŎŴŎşŦļĹŖŌŪŹŖŪĹŜŧŖŲŊĶŊơŧļŉƢŧŎŕŧŞŧŲŚťŜŦŇŎōŘŘŖ ųŉŗĶŧŘűœũŹŖűŊũŖ 

şŢŉŲŌŘĶ ŴŎŲŊơŚťŘŧŗŜũĿŧŴŠƢŖŪĶŧŘşŢŎŏŧļşơŜŎűŐƩŎŕŧŞŧŢŦļĶřŞ ŲŚťŜũĿŧŉƢŧŎűŌĹųŎųŚŗŪ

şŧŘşŎűŌŝŲŚťĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢűœŬŹŢűœũŹŖŲŚťŊŢŏşŎŢļŝŦĶŗŕŧœŴŎĶŧŘŲķơļķŦŎŴŎŘťŉŦŏĿŧŊũŲŚť

ŎŧŎŧĿŧŊũ 
 

13.2. ĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ  

ĹňťűĶŞŊŘŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŖŪœŦŎōĶũĽŴŎĶŧŘőŚũŊŏŦňņũŊŌŪŹŖŪŖŧŊŘŅŧŎ ŖŪ

ĹŭňŕŧœűŐƩŎŌŪŹŗŢŖŘŦŏŉƢŧŎŜũŌŗŧŝŧşŊŘƥűĶŞŊŘŴŎŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ ŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘĹũŉ

ŜũűĹŘŧťŠƥűĿũļşŘƢŧļşŘŘĹƥŲŚťŏŮŘňŧĶŧŘŢļĹƥĹŜŧŖŘŮƢŌŪŹŵŉƢŘŦŏ űœŬŹŢŎžŧŵŐŲĶƢŐƧłŠŧųŉŗŴĿƢĶŘťŏŜŎĶŧŘŌŧļ

ŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪŌŪŹŌŦŎşŖŦŗŉƢŧŎĶŧŘűĶŞŊŘŵŉƢŢŗơŧļŋŮĶŊƢŢļűŠŖŧťşŖ ŏŎœŬźŎŅŧŎķŢļ

ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ŲŚťĽŘŘŗŧŏŘŘňŜũĿŧĿŪœ űœŬŹŢŊŢŏşŎŢļĶŧŘķŦŏűĹŚŬŹŢŎŐŘťűŌŝŵŐşŮơĹŜŧŖŗŦŹļŗŬŎ

ŌŧļĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ ŕŧŗŴŊƢŜũşŦŗŌŦŝŎƥķŢļĹňťűĶŞŊŘŝŧşŊŘƥ ŀūŹļŖŪűŐƝŧŠŖŧŗĶŧŘŖŭơļŵŐşŮơ

ĶŧŘűĶŞŊŘŢŦĽľŘũŗť (smart agriculture) ŌŪŹŖŪĶŧŘŴĿƢűŌĹųŎųŚŗŪ ŲŚťŎŜŦŊĶŘŘŖŴŎŘťŏŏĶŧŘőŚũŊŌŪŹŖŪ

ŖŧŊŘŅŧŎ ŐŚŢŉŕŦŗ űŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ŲŚťşŘƢŧļŖŮŚĹơŧűœũŹŖ œŦŎōĶũĽŲŚťŜũşŦŗŌŦŝŎƥķŢļĹňť

űĶŞŊŘŝŧşŊŘƥ şŢŉĹŚƢŢļűŐƩŎŢŗơŧļŗũŹļĶŦŏ ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ

şũŹļŲŜŉŚƢŢŖ ŌŪŹŖŪĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ ųŉŗŴŠƢŖŪŢļĹƥĹŜŧŖŘŮƢœŬźŎŅŧŎŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹűķƢŖŲķŸļ ŌŦŎşŖŦŗ 

ĹŜŏĹŮơŵŐĶŦŏĶŧŘűœũŹŖűŊũŖŢļĹƥĹŜŧŖŘŮƢŉƢŧŎűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖ ŴŎĶŧŘĽŦŉĶŧŘŐŘŦŏŐŘŭļŏžŧŘŭļŉũŎ 

ĶŧŘŏžŧŏŦŉŖŚœũŞŌŧļŉũŎ ĶŧŘŢŎŭŘŦĶŞƥŉũŎŲŚťŎźžŧ ŲŚť ĶŧŘĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļŲŖơŎŗžŧŉƢŜŗ

űŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝŕŮŖũŝŧşŊŘƥ ŀūŹļűŐƩŎŢļĹƥĹŜŧŖŘŮƢŌŪŹĽťŎžŧŵŐşŮơĹŜŧŖŗŦŹļŗŬŎŌŧļĶŧŘűĶŞŊŘŲŚť

şũŹļŲŜŉŚƢŢŖ 
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14. ĹŜŧŖşŦŖœŦŎōƥĶŦŏŠŚŦĶşŮŊŘŢŬŹŎŌŪŹűŐƘŉşŢŎŴŎĹňť-ŕŧĹŜũĿŧŢŬŹŎķŢļşŋŧŏŦŎ   
  

14.1 ĹŜŧŖşŦŖœŦŎōƥķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŎĹňť/ŕŧĹŜũĿŧ/ŠŚŦĶşŮŊŘŢŬŹŎ   

   ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŌŪŹşŦŖœŦŎōƥĶŦŏŐŘũłłŧŎũœŎōƥ      
 

14.2   ĹŜŧŖşŦŖœŦŎōƥķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŠƢŠŚŦĶşŮŊŘŢŬŹŎŊƢŢļŖŧűŘŪŗŎ 

    úŵŖơŖŪ-      
 

14.3   ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ   

ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŢŧĽĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŎŢĶ

şŧķŧŜũĿŧűľœŧťŌŪŹşŢŉĹŚƢŢļĶŦŏŠŚŦĶşŮŊŘŲŚť-ŠŘŬŢűŐƩŎŐŘťųŗĿŎƥŊơŢĶŧŘŌžŧŐŘũłłŧŎũœŎōƥ      
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ŠŖŜŉŌŪŹ 2 ķƢŢŖŮŚűľœŧťķŢļŠŚŦĶşŮŊŘ 
 

1. ŐŘŦĿłŧ ĹŜŧŖşžŧĹŦł ŲŚťŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ  

/,/ ŐŘŦĿłŧ  

ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ űŐƩŎŢļĹƥĹŜŧŖŘŮƢ

ŜũŌŗŧŝŧşŊŘƥŐŘťŗŭĶŊƥŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹĹŘŢŏĹŚŭŖŋūļ űŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŌŪŹŌŦŎşŖŦŗ ŴŎĶŧŘ 

ŐĶŐƝŢļ ŘŦĶŞŧ ŔƛƫŎŔŮ űœũŹŖœŮŎĹŭňŕŧœŉũŎ (soil quality) ŲŚť őŚũŊŕŧœŉũŎ (soil productivity) űœŬŹŢĶŧŘ

őŚũŊœŬĿŴŠƢŵŉƢőŚőŚũŊŌŪŹŖŪĹŭňŕŧœŲŚťŐŚŢŉŕŦŗ ŉƢŜŗűŌĹųŎųŚŗŪŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ŘŜŖŋūļĶŧŘ

ĽŦŉĶŧŘŐƧĽĽŦŗĶŧŘőŚũŊŢŗơŧļŲŖơŎŗžŧŉƢŜŗűŌĹųŎųŚŗŪŘťŏŏşŧŘşŎűŌŝŕŮŖũŝŧşŊŘƥ (geographic 

information system: GIS) ŀūŹļűŐƩŎŢļĹƥĹŜŧŖŘŮƢœŬźŎŅŧŎŌŪŹşžŧĹŦłŗũŹļŴŎĶŧŘķŦŏűĹŚŬŹŢŎűŝŘŞŅĶũĽşŪűķŪŗŜ ŲŚť 

ĶŧŘşŎŦŏşŎŭŎŲŎŜŌŧļĶŧŘőŚũŊŲŏŏűĶŞŊŘŗŦŹļŗŬŎ (sustainable agriculture) ŉƢŜŗĶŧŘĽŦŉĶŧŘŉũŎŲŏŏ

űĶŞŊŘŢũŎŌŘŪŗƥŲŚťĶŧŘĽŦŉĶŧŘŉũŎŲŏŏőşŖőşŧŎ (integrated soil management) űœŬŹŢŴŠƢŵŉƢőŚőŚũŊŌŪŹ

ŐŚŢŉŕŦŗşžŧŠŘŦŏŖŎŭŞŗƥŲŚťŎžŧŵŐşŮơĶŧŘŘŦĶŞŧŲŚťŔƛƫŎŔŮŌŘŦœŗŧĶŘŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ  

 

/,0 ŜŦŊŋŭŐŘťşļĹƥ űœŬŹŢőŚũŊŖŠŧŏŦňņũŊŌŪŹ : 

1. ŖŪĹŜŧŖŘŮƢŲŚťŌŦĶŞťŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹűķƢŖŲķŸļ ŖŪĹŜŧŖŴŒƜŘŮƢŌŧļŜũĿŧĶŧŘ şŧŖŧŘŋŜŧļŲőŎ

ŲŚťŉžŧűŎũŎĶŧŘŜũĽŦŗŵŉƢŢŗơŧļŋŮĶŊƢŢļ ŐŘťŗŭĶŊƥŲŚťŏŮŘňŧĶŧŘ ŜũĿŧĶŧŘŉƢŧŎŐŅœŪŝŧşŊŘƥĶŦŏŝŧşŊŘƥŉƢŧŎ

ŢŬŹŎ ŷ ŵŉƢŢŗơŧļűŠŖŧťşŖ ŲŚťŖŪŐŘťşũŌōũŕŧœ şŧŖŧŘŋŎžŧŵŐŐŘŦŏŴĿƢŲŚťœŦŇŎŧŴŎŜũĿŧĿŪœķŢļŊŎ Ţŗơŧļ

ŖŪĽŘũŗōŘŘŖ ŏŎœŬźŎŅŧŎķŢļĹŜŧŖŘŦŏőũŉĿŢŏŊơŢşŦļĹŖŲŚťşũŹļŲŜŉŚƢŢŖ 

2. ŖŪĹŜŧŖĹũŉŘũűŘũŹŖşŘƢŧļşŘŘĹƥ ŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŐŘŦŏŢļĹƥĹŜŧŖŘŮƢŌŪŹŖŪŢŗŮơŴŠƢűķƢŧĶŦŏ

ĹŜŧŖĶƢŧŜŠŎƢŧķŢļűŌĹųŎųŚŗŪşŖŦŗŴŠŖơ  ŖŪŌŦĶŞťŴŎĶŧŘŎžŧűşŎŢ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŐńũşŦŖœŦŎōƥĶŦŏ

őŮƢŢŬŹŎ ŖŪĹŜŧŖœŘƢŢŖŴŎĶŧŘŐŘŦŏŊŦŜűķƢŧĶŦŏŜŦŇŎōŘŘŖŴŎŢļĹƥĶŘ  

3. ŖŪĹŜŧŖşŧŖŧŘŋşŘƢŧļŢļĹƥĹŜŧŖŘŮƢ ŲŚťŎžŧőŚļŧŎŜũĽŦŗĹƢŎĹŜƢŧŵŐűőŗŲœŘơ ųŉŗŴĿƢ

şŧŘşŎűŌŝŲŚťűŌĹųŎųŚŗŪşŬŹŢşŧŘŵŉƢŢŗơŧļűŠŖŧťşŖŲŚťŖŪŐŘťşũŌōũŕŧœ ŴŠƢűĶũŉĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŌŧļ

ŜũĿŧĶŧŘŉƢŧŎŐŅœŪŝŧşŊŘƥŌŪŹĿơŜŗŢŎŭŘŦĶŞƥşũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļŊơŢűŎŬŹŢļŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏŐŘťűŌŝ

ŲŚťŊơŧļŐŘťűŌŝ  
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2.   ŲőŎœŦŇŎŧŐŘŦŏŐŘŭļ 

ŲőŎĶŧŘœŦŇŎŧ-

űŐŚŪŹŗŎŲŐŚļ 

ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ-ŊŦŜŏơļĿŪź 

/' ŐŘŦŏ ŐŘŭļŠŚŦĶşŮŊ Ř                

ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ ŴŠƢŖŪ

ŖŧŊŘŧŅŧŎŵŖơŊŹžŧĶŜơŧűĶňņƥ

ŖŧŊŘŅŧŎŠŚŦĶşŮŊŘŌŪŹ şĶŢ, 

ĶžŧŠŎŉŖŪĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ

ŌŭĶ 5 Őƙ 

0' œŦŇŎŧŠŚŦĶşŮŊŘŴŠƢŖŪĹŜŧŖ

şŢŉĹŚƢŢļĶŦŏ ĶŧŘŐŚŪŹŗŎŲŐŚļ

şŋŧŎĶŧŘňƥŘťŉŦŏŐŘťűŌŝŲŚť

ŘťŉŦŏųŚĶ ŲŚťşŢŉĹŚƢŢļĶŦŏ

ĶŘŢŏŖŧŊŘŅŧŎŜũĿŧĿŪœŲŚť

ŖŪŢŦŊŚŦĶŞňƥķŢļŏŦňņũŊ 

 

3) ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŴŠƢ

şŢŉĹŚƢŢļĶŦŏĹŜŧŖŊƢŢļĶŧŘ

ķŢļŕŧĹŘŦŅ ŕŧĹűŢĶĿŎ şŋŧŎ

ŐŘťĶŢŏĶŧŘ ŲŚťĶŧŘ

űŐŚŪŹŗŎŲŐŚļķŢļűŌĹųŎųŚŗŪŉƢŧŎ

ŐŅœŪŝŧşŊŘƥ 

 

4) œŦŇŎŧŏŭĹŚŧĶŘŌŧļŉƢŧŎĶŧŘ

űŘŪŗŎ ĶŧŘşŢŎŲŚťŏŘũĶŧŘ

ŜũĿŧĶŧŘ 

 

/' ŐŘŦŏŐŘŭļŲŚťœŦŇŎŧŠŚŦĶşŮŊŘ

ųŉŗŖŪŢƢŧļŢũļŊŧŖŠŚŦĶűĶňņƥ

ŖŧŊŘŅŧŎķŢļ şĶŢ, œŬźŎŅŧŎĽŧĶ

ŠŚŦĶşŮŊŘűŉũŖŲŚťŠŚŦĶşŮŊŘŴŎ

ŘťŉŦŏşŧĶŚ 

 

0' œŦŇŎŧŠŚŦĶşŮŊŘŴŠƢŖŪĹŜŧŖ

ŌŦŎşŖŦŗ ųŉŗĹžŧŎūļŋūļşŋŧň

ĶŧŘňƥŐƧĽĽŭŏŦŎ ŉƢŧŎűŌĹųŎųŚŗŪ 

űŝŘŞŅĶũĽ şŦļĹŖ ŲŚťşũŹļŲŜŉŚƢŢŖ 

ųŉŗŴŠƢŠŚŦĶşŮŊŘŖŪĹŜŧŖşŢŉĹŚƢŢļ

ĶŦŏĹŜŧŖŊƢŢļĶŧŘķŢļőŮƢŴĿƢŏŦňņũŊ

ŉƢŜŗ 

 

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

ųŌŌŪŹŵŉƢŘŦŏűļũŎűŉŬŢŎűŘũŹŖŊƢŎűŐƩŎŵŐŊŧŖ

űĶňņƥ 

Á ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎŧŗĽƢŧļ 

őŮƢŐŘťĶŢŏĶŧŘ ŲŚťőŮƢŴĿƢŏŦňņũŊ  őŚ

ĶŧŘŉžŧűŎũŎļŧŎŊŧŖŲőŎ 

Á ŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎļŧŎ

ŠŚŦĶşŮŊŘ &ŖĹŢ, 5' 

Á ŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ-ŏŦňņũŊŖŪ

ĹŜŧŖœūļœŢŴĽŊơŢ ĹŭňŕŧœŠŚŦĶşŮŊŘ

ŴŎ ŘťŉŦŏ 1,3/ ĽŧĶĹťŲŎŎ űŊŸŖ 3 

Á ŘŧŗŜũĿŧűľœŧťŌŦźļŠŖŉŌŪŹűŐƘŉşŢŎ

ŖŪĶŧŘĽŦŉĶŧŘ űŘŪŗŎĶŧŘşŢŎŌŪŹűŎƢŎ

őŮƢűŘŪŗŎűŐƩŎşžŧĹŦłŢŗơŧļŎƢŢŗ / ŠŦŜķƢŢ 

ŘƢŢŗŚť /.. 
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ŠŖŜŉŌŪŹ 3. ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ ĶŧŘŉžŧűŎũŎĶŧŘ ŲŚťųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ 

 

/, ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ  

1.1 Řťŏŏ  

Ã ŘťŏŏŘŧŗŐƙ 

X ŘťŏŏŌŜũŕŧĹ  

  ŕŧĹĶŧŘŝūĶŞŧŐĶŊũ ŖŪŘťŗťűŜŚŧĶŧŘŝūĶŞŧŵŖơŎƢŢŗĶŜơŧ /3 şŦŐŉŧŠƥ  

Ã ŘťŏŏŠŎơŜŗĶŧŘŝūĶŞŧ &Module)  
 

1.2 ĶŧŘĽŦŉĶŧŘŝūĶŞŧŕŧĹĶŧŘŝūĶŞŧœũűŝŞ &ŕŧĹřŉŮŘƢŢŎ'  

 Ä ŖŪŕŧĹĶŧŘŝūĶŞŧœũűŝŞ       

 X  ŵŖơŖŪŕŧĹĶŧŘŝūĶŞŧœũűŝŞ 
 

/,1 ĶŧŘűŌŪŗŏűĹŪŗļŠŎơŜŗĶũŊŴŎŘťŏŏŌŜũŕŧĹ   

 - 

 

0, ĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ  

2.1 ŜŦŎ ú űŜŚŧŴŎĶŧŘŉžŧűŎũŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 

 Ã   ŘťŏŏĶŧŘŝūĶŞŧŊŚŢŉŐƙ &űŉŬŢŎ,,,,,,,,,,,,,,,,,ŋūļ,,,,,,,,,,,,,,,,,,,,,,,' 

Ã   ŴŎűŜŚŧŘŧĿĶŧŘ 

Ã   ŎŢĶűŜŚŧŘŧĿĶŧŘ 

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

R   ŘťŏŏŌŜũŕŧĹ 

       ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŊŦźļŲŊơűŉŬŢŎ şũļŠŧĹŖ ŋūļ ōŦŎŜŧĹŖ 

       ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŊŦźļŲŊơűŉŬŢŎ ŖĶŘŧĹŖ ŋūļ œřŞŕŧĹŖ 

R   ŴŎűŜŚŧŘŧĿĶŧŘ 

Ã   ŎŢĶűŜŚŧŘŧĿĶŧŘ  

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

Ã   ŘťŏŏŠŎơŜŗĶŧŘŝūĶŞŧ (Module)  &űŉŬŢŎ,,,,,,,,,,,,,,,,,ŋūļ,,,,,,,,,,,,,,,,,,,,,,,' 

Ã   ŴŎűŜŚŧŘŧĿĶŧŘ 

                  Ã   ŎŢĶűŜŚŧŘŧĿĶŧŘ   

  Ã  &Řťŏŭ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,2 ĹŭňşŖŏŦŊũķŢļőŮƢűķƢŧŝūĶŞŧ  
  ŠŚŦĶşŮŊŘ Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' 

1. űŐƩŎŵŐŊŧŖŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ĶŧŘŘŦŏŎŦĶŝūĶŞŧŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ 

2. şžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧŊŘŪŠŘŬŢűŌŪŗŏűŌơŧĽŧĶşŋŧŏŦŎŢŭŉŖŝūĶŞŧŌŧļŉƢŧŎ

ŜũŌŗŧŝŧşŊŘƥ ŠŘŬŢşŧķŧŜũĿŧŌŪŹűĶŪŹŗŜķƢŢļ ŠŘŬŢűŌŪŗŏűŌơŧ 

3. ŖŪœŬźŎŅŧŎŌŧļŜũŌŗŧŝŧşŊŘƥşŧķŧŜũĿŧűĶŞŊŘŝŧşŊŘƥŠŘŬŢĿŪŜŜũŌŗŧŖŪűĶŘŉűľŚŪŹŗ 3,30 űŐƩŎőŮƢŖŪ

şŦłĿŧŊũŵŌŗŠŘŬŢşŦłĿŧŊũŢŬŹŎŌŪŹşŧŖŧŘŋŝūĶŞŧŴŎŠŚŦĶşŮŊŘŎŪźŵŉƢ  

4. űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏ 

ŏŦňņũŊŝūĶŞŧ œ,ŝ, 0337 

5. ĹŭňşŖŏŦŊũŎŢĶűŠŎŬŢĽŧĶŎŪź ŴŠƢŢŗŮơŴŎŉŭŚŗœũŎũĽķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŐŘťĽžŧ

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 
 

   ŠŚŦĶşŮŊŘ Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ2' 
1. űŐƩŎŵŐŊŧŖŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ĶŧŘŘŦŏŎŦĶŝūĶŞŧŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ 
2. şžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧŊŘŪŠŘŬŢűŌŪŗŏűŌơŧĽŧĶşŋŧŏŦŎŢŭŉŖŝūĶŞŧŌŧļŉƢŧŎ
ŜũŌŗŧŝŧşŊŘƥ ŠŘŬŢşŧķŧŜũĿŧŌŪŹűĶŪŹŗŜķƢŢļ ŠŘŬŢűŌŪŗŏűŌơŧ  

3. űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏ
ŏŦňņũŊŝūĶŞŧ œ,ŝ, 0339 

4. ĹŭňşŖŏŦŊũŎŢĶűŠŎŬŢĽŧĶŎŪź ŴŠƢŢŗŮơŴŎŉŭŚŗœũŎũĽķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŐŘťĽžŧ
şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 

0,1  ŐƧłŠŧķŢļŎŦĶŝūĶŞŧŲŘĶűķƢŧ  
X  ĹŜŧŖŘŮƢŉƢŧŎŕŧŞŧŊơŧļŐŘťűŌŝŵŖơűœŪŗļœŢ 

X  ĹŜŧŖŘŮƢŉƢŧŎĹňũŊŝŧşŊŘƥ/ŜũŌŗŧŝŧşŊŘƥŵŖơűœŪŗļœŢ 

X  ĶŧŘŐŘŦŏŊŦŜŴŎĶŧŘűŘŪŗŎŘťŉŦŏŌŪŹşŮļķūźŎ 
Ã  ŎŦĶŝūĶŞŧŵŖơŐŘťşļĹƥĽťűŘŪŗŎŴŎşŧķŧŜũĿŧŌŪŹşŢŏĹŦŉűŚŬŢĶŵŉƢ  

Ã  ŢŬŹŎŷ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

2.4   ĶŚŗŭŌōƥŴŎĶŧŘŉžŧűŎũŎĶŧŘűœŬŹŢŲĶƢŵķŐƧłŠŧ-ķƢŢĽžŧĶŦŉķŢļŎŦĶŝūĶŞŧŴŎķƢŢ 0,1 
X  ĽŦŉşŢŎűşŘũŖűŊŘŪŗŖĹŜŧŖŘŮƢœŬźŎŅŧŎĶơŢŎĶŧŘűŘŪŗŎ 

X  ĽŦŉĶŧŘŐŅŖŎũűŌŝŎŦĶŝūĶŞŧŴŠŖơ ŲŎťŎžŧĶŧŘŜŧļűŐƝŧŠŖŧŗĿŪŜũŊ űŌĹŎũĹĶŧŘűŘŪŗŎŴŎ

ŖŠŧŜũŌŗŧŚŦŗ ŲŚťĶŧŘŲŏơļűŜŚŧ 
X  ŖŢŏŠŖŧŗŠŎƢŧŌŪŹŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŴŠƢŲĶơŢŧĽŧŘŗƥŌŭĶĹŎ ŌžŧŠŎƢŧŌŪŹşŢŉşơŢļŉŮŲŚ 

ŊŦĶűŊŬŢŎŴŠƢĹžŧŲŎťŎžŧŲĶơŎŦĶŝūĶŞŧ 

X  ĽŦŉĶũĽĶŘŘŖűşŘũŖĹŜŧŖŘŮƢűĶŪŹŗŜĶŦŏĶŧŘŌžŧŜũĽŦŗ ŲŚťŕŧŞŧŊơŧļŐŘťűŌŝ 
Ã  ŢŬŹŎŷ ąąąąąąąąąąąąą 
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2.5 ŲőŎĶŧŘŘŦŏŎŦĶŝūĶŞŧŲŚťőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧŴŎŘťŗť 3 Őƙ  

ŐƙĶŧŘŝūĶŞŧ 2561 2562 2563 2564 2565 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 2 1 2 1 2 1 2 1 2 

ĽžŧŎŜŎŎŦĶŝūĶŞŧŌŪŹĹŧŉŜơŧĽťŘŦŏ 

Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/'  ŕŧĹŐĶŊũ 

 

2 

  

2 

  

2 

  

2 

  

2 

 

Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' ŕŧĹŐĶŊũ /.  /.  1.  1.  1.  

ĽžŧŎŜŎŎŦĶŝūĶŞŧŌŪŹĹŧŉŜơŧĽťşžŧűŘŸĽĶŧŘŝūĶŞŧ 

Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/'  ŕŧĹŐĶŊũ 

    

2 

  

2 

  

2 

  

2 

Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' ŕŧĹŐĶŊũ       /.  /.  /.  /. 

0,4 ļŏŐŘťŖŧňŊŧŖŲőŎ  

  1. ŘŧŗļŧŎķƢŢŖŮŚļŏŐŘťŖŧňŘťŉŦŏĹňť 3 Őƙ ųŉŗĽžŧŲŎĶŘŧŗŚťűŢŪŗŉŊŧŖŠŦŜķƢŢĶŧŘűşŎŢ 

ŊŦźļļŏŐŘťŖŧň 

 

0, ĹơŧŴĿƢĽơŧŗŊơŢŠŦŜ     Ųŏŏ /    20,0..,-  ŏŧŌ 

   Ųŏŏ 0   14,...,-  ŏŧŌ 

   

 

ŲőŎļŧŎ 

ŐƙļŏŐŘťŖŧň 

/034 0034 1034 

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 
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0,5 ŘťŏŏĶŧŘŝūĶŞŧ 

X ŲŏŏĿŦźŎűŘŪŗŎ 

Ä ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢşũŹļœũŖœƥűŐƩŎŠŚŦĶ 

Ä ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢŲœŘơŕŧœŲŚťűşŪŗļűŐƩŎşŬŹŢŠŚŦĶ 

Ä ŲŏŏŌŧļŵĶŚŌŧļŢũűŚŸĶŌŘŢŎũĶşƥűŐƩŎşŬŹŢŠŚŦĶ &E-learning) 

Ä ŲŏŏŌŧļŵĶŚŌŧļŢũŎűŊŢŘƥűŎŊ 

X ŲŏŏŝūĶŞŧŉƢŜŗŊŎűŢļĽŧĶŏŌĹŜŧŖŜũĿŧĶŧŘűœŬŹŢĶŧŘŜũűĹŘŧťŠƥ 

 

2.8 ĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊ ŘŧŗŜũĿŧŲŚťĶŧŘŚļŌťűŏŪŗŎűŘŪŗŎķƢŧŖŖŠŧŜũŌŗŧŚŦŗ  

1. űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ  

œ,ŝ, 0337    

2. űŐƩŎŵŐŊŧŖŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ŲŎŜŐńũŏŦŊũĶŧŘűŐŚŪŹŗŎ

ŲőŎĶŧŘŝūĶŞŧ ĶŧŘŗƢŧŗşŧķŧŜũĿŧ ĶŧŘŘŦŏųŢŎŎŦĶŝūĶŞŧŲŚťĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊķŢļ

ŎŦĶŝūĶŞŧŏŦňņũŊŝūĶŞŧ   

 

1, ŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ  

3.1 ŠŚŦĶşŮŊŘ  
 3.1.1 ĽžŧŎŜŎŠŎơŜŗĶũŊȮȮ         

         ŠŚŦĶşŮŊŘ Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ   14  ŠŎơŜŗĶũŊ 

  ŠŚŦĶşŮŊŘ Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ ŵŖơŎƢŢŗĶŜơŧ  14 ŠŎơŜŗĶũŊ 

1,/,0 ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ   

 3.1.2./ ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' 
          ĽžŧŎŜŎŠŎơŜŗĶũŊ ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ   36 ŠŎơŜŗĶũŊ 

Ķ. ŐŘũłłŧŎũœŎōƥ    36 ŠŎơŜŗĶũŊ 

361797 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ    36  ŠŎơŜŗĶũŊ 

     ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ ŐŘťĶŢŏŉƢŜŗ 

1.  ŎŦĶŝūĶŞŧĽťŊƢŢļĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥ                          

ŴŎĶŧŘşŦŖŖŎŧŢŗơŧļŎƢŢŗŕŧĹĶŧŘŝūĶŞŧŚť 1  ĹŘŦźļ űŐƩŎĽžŧŎŜŎŵŖơŎƢŢŗĶŜơŧ 1  

ŕŧĹĶŧŘŝūĶŞŧ 

2. ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢ

ŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ 
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ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ TCI Tier 1 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŲŚť ŎŦĶŝūĶŞŧŊƢŢļ

ŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖ

ŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘ

ŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗŌŪŹőŚļŧŎ

ŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ &first author) ĽžŧŎŜŎ

ŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 

3. ŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ųŉŗőơŧŎ

ĹŜŧŖűŠŸŎĿŢŏķŢļŐŘťōŧŎĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧĹňťŲŚťŘŜŏŘŜŖ

şơļŏŦňņũŊŜũŌŗŧŚŦŗŌŭĶŕŧĹĶŧŘŝūĶŞŧ 

  Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

            1,  ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ 

            2,  ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ ŵŖơŖŪ 

 

3.1.2./ ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' 

 3.1.2.0 ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' 
           ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ       ŵŖơŎƢŢŗĶŜơŧ 36 ŠŎơŜŗĶũŊ 

 Ķ, ĶŘťŏŜŎŜũĿŧűŘŪŗŎ ŵŖơŎƢŢŗĶŜơŧ      02   ŠŎơŜŗĶũŊ 

  /, ĶŘťŏŜŎŜũĿŧŴŎŘťŉŦŏŏŦňņũŊŝūĶŞŧ ŵŖơŎƢŢŗĶŜơŧ      0/  ŠŎơŜŗĶũŊ 

 /,/ ĶŘťŏŜŎŜũĿŧŴŎşŧķŧŜũĿŧűľœŧť    ŵŖơŎƢŢŗĶŜơŧ      /3  ŠŎơŜŗĶũŊ 

 /,/,/ ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ       0  ŠŎơŜŗĶũŊ 

                14/57/ şŦŖŖŎŧ /                        /  ŠŎơŜŗĶũŊ 

                14/570 şŦŖŖŎŧ 0                       /  ŠŎơŜŗĶũŊ 

 /,/,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶ ŵŖơŎƢŢŗĶŜơŧ      /1  ŠŎơŜŗĶũŊ 

   ŴŠƢŎŦĶŝūĶŞŧűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ  

     ĶŘťŏŜŎŜũĿŧŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ : 

361712 ŌŘŦœŗŧĶŘŕŮŖũŢŧĶŧŝŲŚťŉũŎķŢļŘťŏŏűĶŞŊŘ  1  ŠŎơŜŗĶũŊ 

361723 şŖŉŭŚűĹŖŪŴŎŉũŎ  1  ŠŎơŜŗĶũŊ 

361725 ŉũŎŴŎşŕŧœŎźžŧķŦļŲŚťĶƣŧŀűŘŬŢŎĶŘťĽĶ  1  ŠŎơŜŗĶũŊ 

361732 ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎŲŚťĹŭňŕŧœşũŹļŲŜŉŚƢŢŖ  1  ŠŎơŜŗĶũŊ 

361733  ĽŭŚũŎŌŘŪŗƥŌŪŹűŐƩŎŐŘťųŗĿŎƥűœŬŹŢĶŧŘűĶŞŊŘŗŦŹļŗŬŎ   1  ŠŎơŜŗĶũŊ 

361735 űŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗĿŪŜŕŧœ  /  ŠŎơŜŗĶũŊ 
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361743 ŘťŏŏŎũűŜŝ ĶŧŘĶžŧűŎũŉ ŲŚťĽžŧŲŎĶŉũŎ  1  ŠŎơŜŗĶũŊ 

361744 ĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘŌŪŹŉũŎŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ  1  ŠŎơŜŗĶũŊ 

361745 ĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝŲŚťŉũŎŴŎűķŊŘƢŢŎ  1  ŠŎơŜŗĶũŊ 

361751 ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘŌŘŦœŗŧĶŘűĶŞŊŘ  1  ŠŎơŜŗĶũŊ 

361754 ĹŜŧŖŢŭŉŖşŖŏŮŘňƥŉũŎķŦźŎşŮļ  1  ŠŎơŜŗĶũŊ 

361762 ĶŧŘœŦļŌŚŧŗŉũŎŲŚťĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ  1  ŠŎơŜŗĶũŊ 

361769 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ /   1  ŠŎơŜŗĶũŊ 

361772 ŐŅœŪŔƘşũĶşƥşũŹļŲŜŉŚƢŢŖ  1  ŠŎơŜŗĶũŊ 

361773 ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ   1  ŠŎơŜŗĶũŊ 

361779 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 0 2  ŠŎơŜŗĶũŊ 

361789 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 3  1  ŠŎơŜŗĶũŊ 

 

/,0 ĶŘťŏŜŎŜũĿŧŎŢĶşŧķŧŜũĿŧűľœŧť ŵŖơűĶũŎ   4   ŠŎơŜŗĶũŊ 

ŌŦźļŎŪź ŋƢŧĶŘťŏŜŎŜũĿŧűŚŬŢĶŎŢĶşŧķŧŜũĿŧűľœŧťŵŖơŋūļ 6 ŠŎơŜŗĶũŊŴŠƢűŚŬŢĶűŘŪŗŎ 

ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧťŵŉƢųŉŗŢŗŮơŴŎŉŭŚœũŎũĽķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ 

  /,0,/  ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ  ŵŖơŖŪ   

  /,0,0  ĶŘťŏŜŎŜũĿŧűŚŬŢĶ ŵŖơűĶũŎ   4   ŠŎơŜŗĶũŊ  

144500 ŘťŏŏķƢŢŖŮŚűĿũļœŬźŎŌŪŹşžŧŠŘŦŏĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ     1  ŠŎơŜŗĶũŊ 

 ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖ 

 ĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŋƢŧŵŖơűŚŬŢĶ 

 ķƢŢ /,0,0  ŴŠƢűŚŬŢĶűŘŪŗŎķƢŢ /,/,0 ĶŘťŏŜŎŜũĿŧ 

 űŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť 

 0,  ĶŘťŏŜŎŜũĿŧŘťŉŦŏŐŘũłłŧŊŘŪķŦźŎşŮļŴŎşŧķŧŜũĿŧ &ŋƢŧŖŪ' ŵŖơűĶũŎ   1   ŠŎơŜŗĶũŊ 

 ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖĹŜŧŖűŠŸŎĿŢŏ 

 ķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ   ŋƢŧŵŖơűŚŬŢĶķƢŢ 0, ŴŠƢűŚŬŢĶűŘŪŗŎ  

 ķƢŢ /,/,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť  

 ķ,  ŐŘũłłŧŎũœŎōƥ /0  ŠŎơŜŗĶũŊ 

 14/577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ                                          /0  ŠŎơŜŗĶũŊ 
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Ĺ,  ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ  

 /, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ 

 0, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ ŵŖơŖŪ 

 ļ,  ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ ŐŘťĶŢŏŉƢŜŗ 

 ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢŢŗơŧļ

ŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ              

TCI Tier 1 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŠŘŬŢ ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļ

őŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎ

ĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗŌŪŹőŚļŧŎŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ 

ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ (first author) ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 
 

ŠŖŧŗűŠŊŭ 8   ĶŘťŏŜŎŜũĿŧŴŎşŧķŧŜũĿŧűľœŧť ŠŖŧŗŋūļ ĶŘťŏŜŎŜũĿŧşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ  

                     şũŹļŲŜŉŚƢŢŖ &361) 
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3.1.2./ Type 1 (Plan A Type A1)        

Degree Requirements                       36    credits 

 A,  Thesis                        36    credits  

  361797 Masterýs Thesis                       36    credits 

B,  Academic Activities 

1. A student has to organize seminar and present paper on the topic related to his-her 

thesis for 1  time in every semester for at least 1 semesters  

2. A student has to publish at least one TCI Tier 1 paper or at least the paper is 

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

national journal and 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, and at least 1 main publication of the thesis work must specify the 

student as the first author 

3. A student has to report thesis progression to the Graduate School every semesters 

which approved by the Chairman of the Graduate Study Committee, 

C,  Non-credit Courses 

  1,  Graduate School requirement 8 a foreign language 

  2,  Program requirement 8  none 
 

3.1.2.2  Type 2 (Plan A Type A2) 

 Degree Requirements                           a minimum of 36 credits 

A. Coursework a minimum of  24 credits 

/. Graduate courses a minimum of 21 credits 

/./ Field of specialization a minimum of  15 credits 

/././ Required courses  2 credits 

 14/57/ Seminar 1                      1 credit   

 14/570 Seminar 2                     1 credit   

/./.2 Elective courses a minimum of  13 credits 

 The student may choose the following courses or the others which 

advisor approves. 

 

 361712 Climatic and Edaphic Resources of Agricultural Systems 3 credits 

                  361723 Chemical Equilibrium in Soil 3 credits 
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                  361725 Submerged Soils and Greenhouse Gases 3 credits 

                  361732 Soil Organic Matter and Environmental Quality 3 credits 

                  361733  Beneficial Microbes for Sustainable Agriculture 3 credits 

                  361735 Production Technology for Organic Fertilizer and 

Biofertilizer 

/ credits 

                  361743 Ecosystem, Soil Genesis and Classification 1 credits 

                  361744 Land Resource Survey and Environmental Management 3 credits 

                  361745 Climate Change and Tropical Soils 3 credits 

                  361751 Decision Support Systems for Agricultural Resource 

 Management 

3 credits 

 361754 Advanced Soil Fertility 3 credits 

                  361762 Soil Erosion and Sustainable Land Management 3 credits 

                  361769 Selected Topics in Soil Science 1 / credits 

                  361772 Environmental Soil Physics 1 credits 

                  361773 Soil Water and Plant Relationships 3 credits 

                  361779 Selected Topics in Environmental Soil Science 0 0 credits 

                  361789 Selected Topics in Environmental Soil Science 3 3 credits 

/.0 Other courses    a maximum of 6 credits 
  1.2.1 Required courses                    none   

  1.2.2 Elective courses    a maximum of 6 credits 

  366722  Spatial Information Systems for Resource Management 

The student may choose the course with consent of his/her adviser. If 

the student does not enroll the subjects in item 1.2.2, he/she has to 

choose the course in item 1.1.2 elective courses.                                       

1 credits  

0. Advanced undergraduate courses in Soil Science, The 

student may choose the course with consent of his/her 

adviser. If the student does not enroll the course in item 

2., he/she has to choose the courses in item 1.1.2 

elective courses. 

a maximum of 3 credits 

 

B. Thesis   12 credits 

 14/577 K_qrcpýq Rfcqgq                             12 credits   
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C. Non-credit courses  
 /. Graduate School requirement:  A foreign language 
 0. Program requirement : None 

   

D. Academic activities  

A student has to publish at least one TCI Tier 1 paper or at least the paper is accepted for 

publication representing the whole or part of his/her thesis work in national journal or 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, and at least 1 main publication of the thesis 

work must specify the student as the first author  
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1,/,3  ĶŘťŏŜŎŜũĿŧ 

(1'  ŠŖŜŉŜũĿŧŏŦļĹŦŏ                                                                              ŠŎơŜŗĶũŊ 

14/57/  şŦŖŖŎŧ /                    1(1-0-2) 

                  (Seminar 1)   

14/572  şŦŖŖŎŧ 2                    1(1-0-2) 

                  (Seminar 2)  

&2'  ŠŖŜŉŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť                                                              
             

361712 ŌŘŦœŗŧĶŘŕŮŖũŢŧĶŧŝŲŚťŉũŎķŢļŘťŏŏűĶŞŊŘ  

&Climatic and Edaphic Resources of Agricultural Systems' 

1(3-0-6) 

361723 şŖŉŭŚűĹŖŪŴŎŉũŎ  

              &Chemical Equilibrium in Soil' 

1(3-0-6) 

361725 ŉũŎŴŎşŕŧœŎźžŧķŦļŲŚťĶƣŧŀűŘŬŢŎĶŘťĽĶ  

              &Submerged Soils and Greenhouse Gases' 

1(3-0-6) 

361732 ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎŲŚťĹŭňŕŧœşũŹļŲŜŉŚƢŢŖ  

 &Soil Organic Matter and Environmental Quality' 

1(3-0-6) 

361733  ĽŭŚũŎŌŘŪŗƥŌŪŹűŐƩŎŐŘťųŗĿŎƥűœŬŹŢĶŧŘűĶŞŊŘŗŦŹļŗŬŎ   

  &Beneficial Microbes for Sustainable Agriculture' 

1(3-0-6) 

361735 űŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗĿŪŜŕŧœ  

&Production Technology for Organic Fertilizer and Biofertilizer' 

/(.-0-/) 

361743 ŘťŏŏŎũűŜŝ ĶŧŘĶžŧűŎũŉ ŲŚťĽžŧŲŎĶŉũŎ  

              &Ecosystem, Soil Genesis and Classification' 

1(1-.-4) 

361744 ĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘŌŪŹŉũŎŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ  

              &Land Resource Survey and Environmental Management' 

1(3-0-6) 

361745 ĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝŲŚťŉũŎŴŎűķŊŘƢŢŎ  

              &Climate Change and Tropical Soils' 

1(3-0-6) 

361751 ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘŌŘŦœŗŧĶŘűĶŞŊŘ  

              &Decision Support Systems for Agricultural Resource Management' 

1(0-1-6) 

361754 ĹŜŧŖŢŭŉŖşŖŏŮŘňƥŉũŎķŦźŎşŮļ  

              &Advanced Soil Fertility' 

1(3-0-6) 

361762 ĶŧŘœŦļŌŚŧŗŉũŎŲŚťĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ  

 &Soil Erosion and Sustainable Land Management' 

1(3-0-6) 
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361769  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 1  

  (Selected Topics in Soil Science 1) 

/(/-0-0) 

361772  ŐŅœŪŔƘşũĶşƥşũŹļŲŜŉŚƢŢŖ  

    (Environmental Soil Physics) 

1(3-0-6) 

361773   ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ   

     (Soil Water and Plant Relationships) 

1(3-0-6) 

361779  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 0 

    &Selected Topics in Environmental Soil Science 0'  

0(0-0-2) 

14/567  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 3  

    (Selected Topics in Environmental Soil Science 3)Topics in  

    Environmental Soil Science 2) 

1(3-0-6) 

 (3) ŠŖŜŉŜũĿŧűŚŬŢĶŎŢĶşŧķŧŜũĿŧűľœŧť 
ŊŧŖųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ ŘťŏŭŴŠƢŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖ

ĹŜŧŖşŎŴĽ ŠŘŬŢ ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŵŖơűĶũŎ 6 ŠŎơŜŗĶũŊ 
366722 ŘťŏŏķƢŢŖŮŚűĿũļœŬźŎŌŪŹşžŧŠŘŦŏĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ  3(2-3-4)

  
 (4) ŠŖŜŉŐŘũłłŧŎũœŎōƥ 
 14/577  ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ           36 ŠŎơŜŗĶũŊ 
                  &K_qrcpýq Rfcqgq' 
 14/577  ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ           /0 ŠŎơŜŗĶũŊ 
                  &K_qrcpýq Rfcqgq' 
 

ŠŖŧŗűŠŊŭ  ĹŜŧŖŠŖŧŗķŢļűŚķŘŠŦşĶŘťŏŜŎŜũĿŧ 

 ŘŠŦşĶŘťŏŜŎŜũĿŧ ŐŘťĶŢŏŉƢŜŗ ĿŬŹŢŗơŢĶŘťŏŜŎŜũĿŧĶŚŧļŌŧļŐŅœŪŝŧşŊŘƥ &Ķ.ŐŅ. ŠŘŬŢ 

361) ŊŧŖŉƢŜŗűŚķ 3 ŠŚŦĶ ŖŪĹŜŧŖŠŖŧŗŉŦļŎŪź 

  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   
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 4  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧŔƘşũĶşƥķŢļŉũŎ 

 5  ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧŉũŎŲŚťĶŧŘĽŦŉĶŧŘŎźžŧ 

 6  ŠŖŧŗŋūļ  ŠŖŜŉŜũĿŧŠŦŜķƢŢűŚŬŢĶşŘŘ 

 7  ŠŖŧŗŋūļ  ŠŖŜŉŜũĿŧŜũŌŗŧŎũœŎōƥ 

  4. űŚķŠŚŦĶŠŎơŜŗ ŠŖŧŗŋūļ  ŢŎŭĶŘŖķŢļŠŖŜŉŠŖŮơķŢļŜũĿŧ 
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3.1.4 ŲőŎĶŧŘŝūĶŞŧ    

3.1.4.1  Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' 

ŐƙŌŪŹ 1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

 ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļ

ŖŠŧŜũŌŗŧŚŦŗ 

- 161575 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ 12 

 şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ -  ĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢ

őŚļŧŎ 

 

 űşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ -       

 ŘŜŖ -  ŘŜŖ 10 

 

ŐƙŌŪŹ 2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

161575 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ 12 361797 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ 12 

 ĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎ   ĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢ

őŚļŧŎ 

 

    şŢŏŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ  

 ŘŜŖ /2  ŘŜŖ 12 

 

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ 36  ŠŎơŜŗĶũŊ 
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1,/,2,0  Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0'   
 

ŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

361.. 

 

ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ -ŎŢĶ

şŧķŧŜũĿŧűľœŧť 

 

7/6 14/ą ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧ

űľœŧť  

7 

361.. ĶŘťŏŜŎŜũĿŧŘťŉŦŏŐŘũłłŧŊŘŪķŦźŎşŮļ 

ŴŎşŧķŧŜũĿŧ &ŋƢŧűŚŬŢĶ' 

0/3    

   36157/ şŦŖŖŎŧ / / 

 şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ   űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ  

 ŘŜŖ 7  ŘŜŖ 10 
 

 

 

 

ŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

14/ą 

 

ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶ

şŧķŧŜũĿŧűľœŧť 

2 361577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ 12 

361570 şŦŖŖŎŧ 0 1  şŢŏŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ  

 ŘŜŖ 5  ŘŜŖ 12 
 

                                  ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ ŵŖơŎƢŢŗĶŜơŧ 36 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, The Netherland, 1989 

ŜŌ,ŏ. (űĶŞŊŘŝŧşŊŘƥ), ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2524 

10 6 10 9 50(/3) 

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, &ŐŅœŪŝŧşŊŘƥ'* 

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'*   

ŖŠŧŜũŌŗŧŚŦŗķŢŎŲĶơŎ* 030. 

3 6 3 6 94(13) 
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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, 

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',  

ŖŠŧŜũŌŗŧŚŦŗŲŖơųĽƢ* 0325  ŖŠŧŜũŌŗŧŚŦŗűĿŪŗ 

/. - /3 4 7(4) 

ŠŖŧŗűŠŊŭ   /, ( ŠŖŧŗŋūļ ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ  

  2. ŢŧĽŧŘŗƥŚžŧŉŦŏŌŪŹ /-4 ĹŬŢ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ 

 

3.2.3 ŢŧĽŧŘŗƥœũűŝŞ  

ŌŪŹ ĿŬŹŢ-ŎŧŖşĶŭŚ ĹŭňŜŭŇũ şŦļĶŦŉ ĽžŧŎŜŎőŚļŧŎ 

ŜũĿŧĶŧŘŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎŘťŗť 

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  

 űŐƩŎųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗŌŪŹŖŪŠŦŜķƢŢűĶŪŹŗŜĶŦŏŜũĿŧĶŧŘŉƢŧŎŐŅœŪŝŧşŊŘƥ ŠŘŬŢ űŐƩŎŐƧłŠŧŉƢŧŎ

ŐŅœŪŝŧşŊŘƥŌŪŹűĶŪŹŗŜķƢŢļĶŦŏşũŹļŲŜŉŚƢŢŖĽŧĶŕŧĹĶŧŘűĶŞŊŘ űŐƩŎųĹŘļļŧŎŌŪŹŌŦŎşŖŦŗ ŖŪŖŧŊŘŅŧŎŋŮĶŊƢŢļ

ŊŧŖŠŚŦĶŜũĿŧĶŧŘ  ųŉŗŌŪŹųĹŘļļŧŎŎŪźĹŜŘűŐƩŎŠŦŜķƢŢŌŪŹşŧŖŧŘŋŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢŵŉƢĽŘũļŠŧĶųĹŘļļŧŎ

şžŧűŘŸĽ ŠŘŬŢ űŐƩŎőŚļŧŎŜũĽŦŗŌŪŹşŧŖŧŘŋŎžŧŵŐŊơŢŗŢŉűœŬŹŢœŦŇŎŧļŧŎŲŚťűŌĹųŎųŚŗŪŉƢŧŎŐŅœŪŝŧşŊŘƥ 

ŠŘŬŢ şŘƢŧļşŘŘĹƥŎŜŦŊĶŘŘŖűœŬŹŢĹŜŧŖŗŦŹļŗŬŎŌŧļĶŧŘűĶŞŊŘ ŲŚť-ŠŘŬŢ ŲĶƢŵķŐƧłŠŧşũŹļŲŜŉŚƢŢŖŌŧļŉũŎ 

őŚļŧŎŉŦļĶŚơŧŜŋŬŢŜơŧűŐƩŎŢļĹƥĹŜŧŖŘŮƢŌŪŹşŧŖŧŘŋŎžŧŵŐŴĿƢŢƢŧļŢũļŠŘŬŢűŐƩŎķƢŢŖŮŚşžŧŠŘŦŏĶŧŘŜũĽŦŗŌŪŹ

űĶŪŹŗŜķƢŢļŊơŢŵŐ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏĿŧŊũŲŚť-ŠŘŬŢ ŎŧŎŧĿŧŊũ 
 

3,0 ŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ  

 ŎŦĶŝūĶŞŧŖŪĹŜŧŖĹũŉŘũűŘũŹŖ ŖŪŌŦĶŞťŴŎĶŧŘşŘƢŧļşŘŘĹƥ şŧŖŧŘŋœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŴŠƢŌŦŎşŖŦŗ 

ŲŚťŖŪĹŜŧŖűķƢŧŴĽŴŎŜũōŪĶŧŘŜũĽŦŗ ŘťŏŏŐŘťŖŜŚőŚķƢŢŖŮŚ şŧŖŧŘŋŎžŧőŚļŧŎŜũĽŦŗŖŧűķƢŧŘťŏŏĶŧŘ

ŜũűĹŘŧťŠƥŲŚťŐŘťŖŜŚőŚķƢŢŖŮŚűœŬŹŢŴŠƢűĶũŉŐŘťşũŌōũŕŧœŴŎĶŧŘŲŐŘőŚķƢŢŖŮŚŢŗơŧļŋŮĶŊƢŢļ űŠŖŧťşŖ 

ŲŚťűŐƩŎşŧĶŚ ŲŚťşŧŖŧŘŋŎžŧĹŜŧŖŘŮƢŌŪŹŵŉƢŵŐűőŗŲœŘơųŉŗĶŧŘŎžŧűşŎŢŴŎŌŪŹŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŠŘŬŢ

ŎžŧűşŎŢŏŌĹŜŧŖŜũĿŧĶŧŘŴŠƢŲĶơőŮƢşŎŴĽ ŎŦĶŜũĽŦŗ ĿŭŖĿŎűĶŞŊŘŵŉƢŌŦźļŴŎŘťŉŦŏĿŧŊũ ŲŚť-ŠŘŬŢ ŎŧŎŧĿŧŊũ 
  
3,1 ĿơŜļűŜŚŧ 

 3,1,1 ŠŚŦĶşŮŊŘ  

Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŐƙŌŪŹ / ŲŚťŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŲŚť 0 ŐƙŌŪŹ 0 

Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŐƙŌŪŹ / ŲŚťŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŲŚť 0 ŐƙŌŪŹ 0 

5.4 ĽžŧŎŜŎŠŎơŜŗĶũŊ  

 Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' ĽžŧŎŜŎ 14 ŠŎơŜŗĶũŊ 

      Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' ĽžŧŎŜŎ /0 ŠŎơŜŗĶũŊ 
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3,3 ĶŧŘűŊŘŪŗŖĶŧŘ  

 ŎŦĶŝūĶŞŧĹŜŘŝūĶŞŧĹƢŎĹŜƢŧķƢŢŖŮŚűĿũļŜũĿŧĶŧŘŌŪŹŌŦŎşŖŦŗ ŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞ ŌŪŹ

űĶŪŹŗŜķƢŢļĶŦŏųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗ œŘƢŢŖŌŦźļŌŏŌŜŎŲŚťŒƚĶŒŎ ŘťűŏŪŗŏŜũōŪĶŧŘŜũĽŦŗ ĶŧŘŜŧļŲőŎŲŚť

ŜũűĹŘŧťŠƥļŧŎŜũĽŦŗ ĶŧŘŴĿƢŘťŏŏŐŘťŖŜŚőŚķƢŢŖŮŚ ŲŚťĹŜŘŒƚĶŴĿƢűĹŘŬŹŢļŖŬŢŴŎŠƢŢļŐńũŏŦŊũĶŧŘŴŠƢŋŮĶŊƢŢļ

űŠŖŧťşŖ ŕŧŗŴŊƢĶŧŘĶžŧĶŦŏŉŮŲŚķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŠŚŦĶ ĶơŢŎĶŧŘűķŪŗŎŲŚťűşŎŢųĹŘļŘơŧļļŧŎŜũĽŦŗ

űœŬŹŢŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌŌŪŹşŢŉĹŚƢŢļĶŦŏŐƧłŠŧŲŚťĹŜŧŖşŎŴĽŎŦźŎŊơŢĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŜũĿŧĶŧŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧ 

  

3,4 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎőŚ   

           ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŜũĿŧĶŧŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧĽťűŐƩŎőŮƢŐŘťűŖũŎĹŜŧŖ

űŠŖŧťşŖ ŌŦŎşŖŦŗŲŚťŖŪĹŜŧŖşŖŏŮŘňƥŴŎűĿũļŜũĿŧĶŧŘŴŎŖŧŊŘŅŧŎŘťŉŦŏŐŘũłłŧųŌķŢļųĹŘļŘơŧļ

ļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŲŊơŚťųĹŘļŘơŧļ ĶơŢŎŌŪŹĽťŎžŧűşŎŢŊơŢĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧĹňť

űĶŞŊŘŝŧşŊŘƥŊơŢŵŐ ŲŚť őŚļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŊƢŢļŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢ

ŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ TCI Tier 1 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 

űŘŬŹŢļ ŠŘŬŢ őŚļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŊƢŢļŎžŧűşŎŢŴŎŌŪŹŐŘťĿŭŖşŦŖŖŎŧŘťŉŦŏŎŧŎŧĿŧŊũ ŢŗơŧļŎƢŢŗ / 

űŘŬŹŢļ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper)  ųŉŗŌŪŹőŚļŧŎŐŘũłłŧ

ŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ &first author) ŴŎőŚļŧŎűőŗŲœŘơŠŚŦĶ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 

/ űŘŬŹŢļ 
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ŠŖŜŉŌŪŹ 4 őŚĶŧŘűŘŪŗŎŘŮƢŲŚťĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚ  
 

1. ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎŦĶŝūĶŞŧ   

ĹŭňŚŦĶŞňťœũűŝŞ ĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶũĽĶŘŘŖŎŦĶŝūĶŞŧ 

/, ŖŪŌŦĶŞťŌŧļŉƢŧŎļŧŎŜũĽŦŗ  1. şơļűşŘũŖŴŠƢŎŦĶŝūĶŞŧĹƢŎĹŜƢŧķƢŢŖŮŚŲŚťűŘŪŗŎŘŮƢŐƧłŠŧŌŧļŉũŎ

ŲŚťĶŧŘĽŦŉĶŧŘŌŪŹűĶũŉķūźŎĽŘũļŴŎŕŧĹĶŧŘűĶŞŊŘ űœŬŹŢŜŧļ

ŲőŎĶŧŘŉžŧűŎũŎųĹŘļļŧŎŜũĽŦŗ ŲŚťŒƚĶŒŎŴŠƢŘŮƢĽŦĶĶŧŘŴĿƢűŌĹŎũĹ

ĶŧŘşŘƢŧļĹŜŧŖĹũŉŌŪŹŠŚŧĶŠŚŧŗ şŘƢŧļŲŎŜĹũŉŴŠŖơ űœŬŹŢŠŧ

ŲŎŜŌŧļŴŎĶŧŘŉžŧűŎũŎųĹŘļļŧŎŜũĽŦŗŌŪŹŖŪĹŭňŕŧœ 

0, ŒƚĶŐńũŏŦŊũŴŠƢŎŦĶŝūĶŞŧşŧŖŧŘŋŢōũŏŧŗ  ŜũűĹŘŧťŠƥŲŚť

ŐŘťűŖũŎ őŚĽŧĶųĹŘļļŧŎŜũĽŦŗ űœŬŹŢœŦŇŎŧŲŎŜĹŜŧŖĹũŉşŮơĶŧŘ

şŘƢŧļşŘŘĹƥŴŠƢŖŧĶķūźŎ 

3. şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎŦĶŝūĶŞŧ ŵŐĶũĽĶŘŘŖĶŧŘŉŮļŧŎ

ŎũŌŘŘŝĶŧŘŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŎŜŦŊĶŘŘŖŌŧļĶŧŘűĶŞŊŘųŉŗűľœŧť

ŉƢŧŎŐŅœŪŝŧşŊŘƥ ŲŚťŖŚœũŞŌŧļŉũŎ 

2. ŖŪŌŦĶŞťĶŧŘűŘŪŗŎŘŮƢŉƢŜŗŊŎűŢļ /, ĹňŧĽŧŘŗƥŴŎŠŚŦĶşŮŊŘ ŖŪĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹşơļűşŘũŖ

ŴŠƢŎŦĶŝūĶŞŧűŘŪŗŎŘŮƢŉƢŜŗŊŎűŢļŉƢŜŗ œŗŧŗŧŖŖŭơļűŎƢŎĶŧŘűŘŪŗŎŘŮƢ

űĿũļŘŭĶųŉŗŴŠƢŎŦĶŝūĶŞŧŖŪşơŜŎŘơŜŖŴŎĶŧŘĶžŧŠŎŉųĽŌŗƥ ĹƢŎĹŜƢŧ 

ŜũűĹŘŧťŠƥ ĶŧŘŲŚĶűŐŚŪŹŗŎűŘŪŗŎŘŮƢ ŲŚťşŘƢŧļĹŜŧŖŘŮƢŉƢŜŗŊŎűŢļ 

0, ĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚ ŢŕũŐŘŧŗ ŲŚťĶŧŘşŢŎŌŪŹűŎƢŎőŮƢűŘŪŗŎűŐƩ 

ŎşžŧĹŦł ŢŧŌũĶŧŘűŘŪ ŗŎŘŮƢŲŚťĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚőơŧŎşŬŹŢ

ŢŢŎŵŚŎƥ ŵŉƢŲĶơ e-Learning, e-Book ŲŚť e-Thesis űŐƩŎŊƢŎ 

3, ŖŪĹŜŧŖŘŮƢĹŜŧŖűķƢŧŴĽűĶŪŹŗŜĶŦŏĶŧŘ

ĽŦŉĶŧŘŉũŎŌŪŹşơļőŚŊơŢşũŹļŲŜŉŚƢŢŖ  

/. şŢŉŲŌŘĶşŋŧŎĶŧŘňƥ-ŐƧłŠŧ ŐƧĽĽŭŏŦŎ ŴŎűŎŬźŢŠŧķŢļŏŧļ

ŜũĿŧŴŎŠŚŦĶşŮŊŘ űĶŪŹŗŜĶŦŏĶŧŘĽŦŉĶŧŘŉũŎŌŪŹŖŪőŚĶŘťŌŏŊơŢ

şũŹļŲŜŉŚƢŢŖ ųŉŗűľœŧťŢŗơŧļŗũŹļ ĹŭňŕŧœķŢļŉũŎŲŚťŎźžŧ şŕŧœ

ŕŮŖũŢŧĶŧŝ ĹŜŧŖŖŦŹŎĹļŌŧļŢŧŠŧŘ ŲŚť ŘťŏŏŎũűŜŝ  

0, ĽŦŉŐŧŅĶŋŧœũűŝŞűĶŪŹŗŜĶŦŏ ĹŭňŕŧœŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ ųŉŗ

ŜũŌŗŧĶŘĽŧĶŠŎơŜŗļŧŎŌŧļĶŧŘűĶŞŊŘŌŦźļŘŧĿĶŧŘŲŚťűŢĶĿŎ

ŠŘŬŢųŉŗŐŘŧĿłƥĿŧŜŏƢŧŎ 

1, ĶŘťŊŭƢŎŴŠƢŎŦĶŝūĶŞŧ ŊŘťŠŎŦĶŴŎĹŭňĹơŧķŢļŌŘŦœŗŧĶŘŉũŎ ŌŪŹ

űŐƩŎŐŘťųŗĿŎƥŊơŢĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖŌŪŹŗŦŹļŗŬŎ 
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2. ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŴŎŲŊơŚťŉƢŧŎ 

0,/ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

0,/.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

ŎŦĶŝūĶŞŧŊƢŢļŖŪĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ųŉŗűľœŧťĽŘŘŗŧŏŘŘňŴŎŜũĿŧĿŪœ űœŬŹŢŴŠƢşŧŖŧŘŋ

ŉžŧűŎũŎĿŪŜũŊŘơŜŖĶŦŏőŮƢŢŬŹŎŴŎşŦļĹŖŵŉƢ Ţŗơŧļşļŏşŭķ ŘŧŏŘŬŹŎ ŲŚťŐŘťœřŊũŊŎųŉŗĹžŧŎūļŋūļŐŘťųŗĿŎƥķŢļ

şơŜŎŘŜŖ ŲŚťĽŧĶĶŧŘŌŪŹŉũŎŖŪĹŜŧŖşžŧĹŦłŢŗơŧļŗũŹļŴŎŲļơķŢļĶŧŘűŐƩŎŌŘŦœŗŧĶŘŌŪŹűŐƩŎŲŠŚơļőŚũŊŠŚŦĶ

ŢŧŠŧŘŌŪŹşžŧĹŦłķŢļĹŎŌŦźļ ŐŘťűŌŝŲŚťŌŦźļųŚĶ őŮƢűŘŪŗŎĽžŧűŐƩŎŊƢŢļŊŘťŠŎŦĶŋūļőŚŌŪŹűĶũŉķūźŎĽŧĶĶŧŘŴĿƢ

űŌĹųŎųŚŗŪŌŧļŉũŎ ŌŪŹŵŖơŋŮĶŊƢŢļŲŚť űŠŖŧťşŖ ŀūŹļĽťŖŪőŚŊơŢşũŹļŖŪĿŪŜũŊ ŘťŏŏŎũűŜŝ ŲŚťşũŹļŲŜŉŚƢŢŖ 

ŢŧĽŧŘŗƥŌŪŹşŢŎŴŎŲŊơŚťŘŧŗŜũĿŧĹŜŘœŗŧŗŧŖşŢŉŲŌŘĶűŘŬŹŢļŌŪŹűĶŪŹŗŜĶŦŏşũŹļŊơŢŵŐŎŪźŌŦźļ 5 ķƢŢ űœŬŹŢŴŠƢ

ŎŦĶŝūĶŞŧşŧŖŧŘŋœŦŇŎŧĹŭňōŘŘŖ ĽŘũŗōŘŘŖŵŐœŘƢŢŖ ĶŦŏŜũŌŗŧĶŧŘŊơŧļŷ ŌŪŹŝūĶŞŧ ŘŜŖŌŦźļŢŧĽŧŘŗƥ

ŊƢŢļŖŪĹŭňşŖŏŦŊũŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖŢŗơŧļŎƢŢŗ 4 ķƢŢŊŧŖŌŪŹŘťŏŭŵŜƢ 

/' ŖŪĽũŊşžŧŎūĶşŧōŧŘňť ŊŘťŠŎŦĶŴŎĹŭňĹơŧŲŚťĹŭňōŘŘŖ ĽŘũŗōŘŘŖ űşŪŗşŚť ŲŚť

ŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘňŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

0'  ŖŪŜũŎŦŗ ķŗŦŎ ŢŉŌŎ ŊŘļŊơŢűŜŚŧ ŲŚťĹŜŧŖŘŦŏőũŉĿŢŏŊơŢŊŎűŢļ şŦļĹŖ ŲŚť 

şũŹļŲŜŉŚƢŢŖ űĹŧŘœĶŃŘťűŏŪŗŏŲŚťķƢŢŏŦļĹŦŏŊơŧļŷ ķŢļŢļĹƥĶŘŲŚťşŦļĹŖ 

3)  ŖŪŕŧŜťĹŜŧŖűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ şŧŖŧŘŋŌžŧļŧŎűŐƩŎŌŪŖŲŚťşŧŖŧŘŋŲĶƢŵķķƢŢ

ķŦŉŲŗƢļŲŚťŚžŧŉŦŏĹŜŧŖşžŧĹŦł 

4)  űĹŧŘœşũŌōũŲŚťŘŦŏŔƧļĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŢŬŹŎ ŘŜŖŌŦźļűĹŧŘœŴŎĹŭňĹơŧŲŚťŝŦĶŉũŽŝŘŪ

ķŢļĹŜŧŖűŐƩŎŖŎŭŞŗƥ 
 

0,/.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

1)  ŴŠƢĹŜŧŖşžŧĹŦłŴŎŜũŎŦŗ ĶŧŘŊŘļŊơŢűŜŚŧ ŴŎĶŧŘŎŦŉŠŖŧŗ ĶŧŘűķƢŧĿŦźŎűŘŪŗŎ ĶŧŘşơļ

ļŧŎŕŧŗŴŎűŜŚŧŌŪŹĶžŧŠŎŉ 

2) űŐƘŉųŢĶŧşŴŠƢŎŦĶŝūĶŞŧĽŦŉĶũĽĶŘŘŖĶŚŭơŖŌŪŹűŐƩŎŐŘťųŗĿŎƥŊơŢşŦļĹŖ űœŬŹŢŒƚĶŒŎ

ŖŧŘŗŧŌĶŧŘŢŗŮơŘơŜŖĶŦŎŴŎşŦļĹŖ ŖŪĹŜŧŖşŧŖŦĹĹŪ ŘŮƢĽŦĶűĹŧŘœşũŌōũķŢļőŮƢŢŬŹŎŲŚťŲşŉļŋūļĶŧŘŖŪ

űŖŊŊŧ ĶŘŭňŧ ŲŚťĹŜŧŖűşŪŗşŚť ŊơŢşơŜŎŘŜŖ 

1' ŖŪĶŧŘĽŦŉĶũĽĶŘŘŖűşŘũŖŠŚŦĶşŮŊŘűœŬŹŢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢ ĶŧŘşŢŎŲŏŏŢŕũŐŘŧŗĽŧĶ

ŊŦŜŢŗơŧļĶŘňŪŝūĶŞŧ  ŲŚťĽŦŉĶŧŘűŘŪŗŎŘŮƢĽŧĶşŋŧŎĶŧŘňƥĽŘũļ ųŉŗŴŎŲŊơŚťĶũĽĶŘŘŖŖŪĶŧŘ

ŢŏŘŖşŢŉŲŌŘĶűŎŬźŢŠŧŴŎĶŧŘŴĿƢĿŪŜũŊŢŗơŧļŖŪĹŭňōŘŘŖ 
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0,/.3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

1) şŦļűĶŊœřŊũĶŘŘŖĶŧŘűķƢŧĿŦźŎűŘŪŗŎ ŲŚťŐŘťűŖũŎĽŧĶĶŧŘŊŘļűŜŚŧķŢļŎŦĶŝūĶŞŧŴŎ

ĶŧŘűķƢŧĿŦźŎűŘŪŗŎ ŲŚťĶŧŘşơļļŧŎŊŧŖĶžŧŠŎŉűŜŚŧŌŪŹŖŢŏŠŖŧŗ  

0' ŐŘťűŖũŎ ĽŧĶĶŧŘŖŪŜũŎŦŗ ĹŜŧŖŘŦŏőũŉĿŢŏ ĹŜŧŖŘơŜŖŖŬŢ ŲŚť ĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎ 

ķŢļŎŦĶŝūĶŞŧŴŎĶŧŘűķƢŧŘơŜŖĶũĽĶŘŘŖ ŌŪŹűŐƩŎŐŘťųŗĿŎƥŊơŢŠŖŮơĹňť ŲŚť şŦļĹŖ  

3' œũĽŧŘňŧőŚļŧŎŌŪŹŖŢŏŠŖŧŗŴŠƢĽŧĶĶŧŘŒƚĶŐńũŏŦŊũļŧŎĶŚŭơŖŴŎŜũĿŧĶŧŘŌŪŹŖŪĶŧŘŲŏơļ

ŠŎƢŧŌŪŹŌžŧļŧŎŘơŜŖĶŦŎ űœŬŹŢŒƚĶĶŧŘŐńũŏŦŊũŊŎŴŎşŕŧŜťűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ şŧŖŧŘŋŌžŧļŧŎűŐƩŎ

ŌŪŖŲŚťŲĶƢŵķķƢŢķŦŉŲŗƢļŲŚťŚžŧŉŦŏĹŜŧŖşžŧĹŦłķŢļŐƧłŠŧŌŪŹűĶũŉķūźŎŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ  

0,0 ĹŜŧŖŘŮƢ 

0,2.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

1) ŖŪĹŜŧŖŘŮƢŲŚťĹŜŧŖűķƢŧŴĽűĶŪŹŗŜĶŦŏŠŚŦĶĶŧŘŲŚťŌřŞŃŪŌŪŹşžŧĹŦł ŲŚťşŧŖŧŘŋ

űĿŬŹŢŖųŗļŢļĹƥĹŜŧŖŘŮƢŴŎűŎŬźŢŠŧŌŪŹŝūĶŞŧŵŉƢŢŗơŧļŋŮĶŊƢŢļ 

2) şŧŖŧŘŋŜũűĹŘŧťŠƥşŋŧŎĶŧŘňƥŲŚťŐƧłŠŧ ŘŜŖŌŦźļŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŌŦĶŞť ŲŚťĶŧŘ

ŴĿƢűĹŘŬŹŢļŖŬŢŌŪŹűŠŖŧťşŖĶŦŏĶŧŘŲĶƢŵķŐƧłŠŧ 

3)  ŖŪĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎŴŎĶŧŘŊũŉŊŧŖĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘ ŲŚťűŌĹųŎųŚŗŪŌŪŹ

ŌŦŎşŖŦŗ ŊŚŢŉĽŎşŧŖŧŘŋŜũűĹŘŧťŠƥ ŜũĽŧŘňƥŋūļőŚĶŘťŌŏķŢļűŌĹųŎųŚŗŪŊơŢŉũŎ şŦļĹŖ ŲŚť

şũŹļŲŜŉŚƢŢŖ  

4)  şŧŖŧŘŋŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŴŎŌŪŹŝūĶŞŧĶŦŏĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŢŬŹŎŷ ŌŪŹűĶŪŹŗŜķƢŢļ 
 

0,2.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

 1' ŖŪĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŖŪŠŚŦĶĶŧŘŜơŧ őŮƢűŘŪŗŎŖŪĹŜŧŖşžŧĹŦłŌŪŹşŭŉ &student centered) 

ųŉŗűŎƢŎĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŴŠƢĹŜŧŖşžŧĹŦłĶŦŏĶŧŘűŘŪŗŎŘŮƢ &learning centered education) 

ŲŚťĶŧŘœŦŇŎŧĹŜŧŖşŧŖŧŘŋŌŪŹşžŧĹŦłŲŚťĽžŧűŐƩŎ &real needs) ŊơŢĶŧŘœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŴŠƢ

ŌŦŎĶŦŏĶŧŘűŐŚŪŹŗŎŲŐŚļűŌĹųŎųŚŗŪ ĶŧŘŐŘťĶŢŏŜũĿŧĿŪœŲŚťĶŧŘŉžŧűŎũŎĿŪŜũŊ ųŉŗŖŪĶŘťŏŜŎ

ŜũĿŧŠŚŧĶŠŚŧŗŴŠƢűŚŬŢĶűŘŪŗŎŵŉƢŊŧŖĹŜŧŖşŎŴĽŲŚťűŘŬŹŢļŌŪŹűŐƩŎŐŘťűŉŸŎűĶŪŹŗŜķƢŢļĶŦŏ

ŜũŌŗŧŎũœŎōƥ ųŉŗĹňŧĽŧŘŗƥŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧłűľœŧťŉƢŧŎŌŪŹŴŠƢŢļĹƥĹŜŧŖŘŮƢŲŚťĿŪźŎžŧŴŠƢ

şŧŖŧŘŋŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŌŧļŜũĿŧĶŧŘŵŐŴĿƢŴŎŌŧļŐŃũŏŦŊũŴŎşŕŧœŲŜŉŚƢŢŖĽŘũļ ŉƢŜŗ

ĶŘťŏŜŎĶŧŘűŘŪŗŎŘŮƢŌŪŹŎžŧŖŧŠŚŧŗŘŮŐŲŏŏŊŧŖŚŦĶŞňťķŢļűŎŬźŢŠŧşŧŘť ŵŉƢŲĶơ ĶŧŘŏŘŘŗŧŗ 

ĶŧŘŒƚĶŐńũŏŦŊũĶŧŘŕŧĹşŎŧŖ ĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧ ĶŧŘŗĶŊŦŜŢŗơŧļĶŘňŪŝūĶŞŧ ĶŧŘĶŘťŊŭƢŎ

ĽŧĶŕŧŗŴŎķŢļőŮƢűŘŪŗŎ ĶŧŘĹƢŎĹŜƢŧĽŧĶşŕŧœĹŜŧŖűŐƩŎĽŘũļŲŚťķƢŢŖŮŚŴŎşŧŘşŎűŌŝŲŚť

űŌĹŎũĹĶŧŘşŢŎŢŬŹŎŷ ŌŪŹűŎƢŎőŮƢűŘŪŗŎűŐƩŎşžŧĹŦł ĽŧĶĶŧŘŊŦźļĹžŧŋŧŖ ĶŧŘŢŕũŐŘŧŗ ĶŧŘŌŉşŢŏ

şŦźŎ &quiz' ĶŧŘŌžŧŘŧŗļŧŎŴŎļŧŎŌŪŹŖŢŏŠŖŧŗ ŤŚŤ 
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2' ĶŧŘŐńũŏŦŊũĽŘũļķŢļŎŦĶŝūĶŞŧ ŴŎŠƢŢļŐńũŏŦŊũĶŧŘŊŧŖĹŜŧŖşŎŴĽ ŲŚťűŎŬźŢŠŧŌŪŹ

űĶŪŹŗŜķƢŢļĶŦŏųĹŘļļŧŎŜũĽŦŗ ŲŚť ŜũŌŗŧŎũœŎōƥķŢļŎŦĶŝūĶŞŧ ųŉŗŴŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ ŖŪ

ŠƢŢļŐńũŏŦŊũŌŪŹĹŘŢŏĹŚŭŖŌŧļŉƢŧŎ ŔƘşũĶşƥķŢļŉũŎ űĹŖŪŜũűĹŘŧťŠƥ ĽŭŚĿŪŜŜũŌŗŧŌŧļŉũŎ ŲŚť 

şžŧŘŜĽŉũŎ ŎŢĶĽŧĶŎŪźŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧşŧŖŧŘŋşơļŎŦĶŝūĶŞŧ ŵŐŒƚĶŢŏŘŖŲŚťŴĿƢűĹŘŬŹŢļŖŬŢ

ŜũŌŗŧŝŧşŊŘƥŌŪŹŌŦŎşŖŦŗŀūŹļŵŖơŖŪŴŎşŧķŧŜũĿŧŤ űĿơŎ ŠƢŢļŐńũŏŦŊũĶŧŘĶŚŧļ ŲŚť ŝŮŎŗƥ

űŌĹųŎųŚŗŪĿŪŜŕŧœűĶŞŊŘ ĹňťűĶŞŊŘŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ  ŝŮŎŗƥŏŘũĶŧŘ

ŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪ ĹňťŜũŌŗŧŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŐƩŎŊƢŎ  

1' ĶŧŘŚļŖŬŢŐńũŏŦŊũŴŎųŘļűŘŬŢŎŐŚŮĶœŬĿ  ŲŚť-ŠŘŬŢ ŲŐŚļŌŉŚŢļ ķŢļŎŦĶŝūĶŞŧ  

œŘƢŢŖŌŦźļŵŐŝūĶŞŧŉŮļŧŎ ŠŘŬŢ ŌžŧĶŧŘŌŉŚŢļ ŊŧŖœŬźŎŌŪŹķŢļűĶŞŊŘĶŘŊŦŜŢŗơŧļ ŠŎơŜŗļŧŎ

ĶŘŖœŦŇŎŧŌŪŹŉũŎ ĶŘŖŜũĿŧĶŧŘűĶŞŊŘ ŊŧŖĹŜŧŖşŎŴĽ ŲŚťűŎŬźŢŠŧŌŪŹűĶŪŹŗŜķƢŢļĶŦŏ

ųĹŘļļŧŎŜũĽŦŗ ŲŚť ŜũŌŗŧŎũœŎōƥķŢļŎŦĶŝūĶŞŧ  

2' ĹňŧĽŧŘŗƥŖŪųĹŘļĶŧŘŜũĽŦŗŴŎŐŘťűŉŸŎűŘŬŹŢļŌŪŹŌŦŎşŖŦŗ ŀūŹļşŢŉĹŚƢŢļĶŦŏŐƧłŠŧķŢļ

ŕŧĹĶŧŘűĶŞŊŘ ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ şŧŖŧŘŋŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŴŎĶŧŘŲĶƢŵķŐƧłŠŧķŢļ

űĶŞŊŘĶŘ şŧŖŧŘŋşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơ ŠŘŬŢ űŐƩŎűŌĹųŎųŚŗŪ ŲŚťŎŜŦŊĶŘŘŖ ŌŪŹşơļőŚ

ĶŘťŌŏŉƢŧŎŏŜĶŊơŢ ŉũŎŲŚťş ũŹļŲŜŉŚƢŢŖ ŲŚť-ŠŘŬŢ şŘƢŧļőŚŊŢŏŲŌŎűĿũļűŝŘŞŅĶũĽŵŉƢ ųŉŗ

ŖŭơļűŎƢŎŴŠƢŎŦĶŝūĶŞŧűŐƩŎőŮƢĿơŜŗŎŦĶŜũĽŦŗŴŎųĹŘļĶŧŘ űœŬŹŢŒƚĶŒŎŎŦĶŝūĶŞŧŴŠƢűŐƩŎŎŦĶŜũĽŦŗ ŌŪŹ

şŧŖŧŘŋşŘƢŧļşŘŘĹƥőŚļŧŎŜũĽŦŗŵŉƢ űŐƩŎŎŦĶŜũĽŦŗŌŪŹŖŪĹŭňŕŧœŲŚťŖŪĽŘŘŗŧŏŘŘňķŢļĶŧŘŜũĽŦŗŌŪŹ

ŉŪ 

3' şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎŦĶŝūĶŞŧ ŖŪųŢĶŧşűŉũŎŌŧļŵŐŊơŧļşŋŧŏŦŎ ŲŚť-ŠŘŬŢ 

ŊơŧļŐŘťűŌŝ űœŬŹŢœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŌŧļŜũĿŧĶŧŘ ŒƚĶŢŏŘŖűŌĹŎũĹ ŲŚťŜũōŪĶŧŘŌŪŹŌŦŎşŖŦŗ 

ŘŜŖŌŦźļŒƚĶŌŦĶŞťŉƢŧŎŕŧŞŧŊơŧļŐŘťűŌŝ ŕŧŗŴŊƢųĹŘļĶŧŘŜũĽŦŗŲŚťĹŜŧŖŘơŜŖŖŬŢŘťŠŜơŧļ

şŋŧŏŦŎ ŲŚť-ŠŘŬŢ ŘťŠŜơŧļŐŘťűŌŝ  

4' ŖŪĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚķơŧŜşŧŘĽŧĶļŧŎŜũĽŦŗŌŪŹŌŦŎşŖŦŗŖŧŴĿƢŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘ

şŦŖŖŎŧ ŲŚťŴŠƢŎŦĶŝūĶŞŧŵŉƢŒƚĶŒŎŲşŜļŠŧĹŜŧŖŘŮƢĽŧĶűŌĹųŎųŚŗŪşŧŘşŎűŌŝŴŎŜļĶŜƢŧļŖŧŴĿƢ

ŐŘťĶŢŏŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŜũĽŦŗ ŵŉƢŖŪĶŧŘŊũŉŊŧŖķƢŢŖŮŚķơŧŜşŧŘŌŪŹŌŦŎşŖŦŗŢŗơŧļ

ŊơŢűŎŬŹŢļ 

5'  ŴŠƢŖŪĶŧŘűşŎŢőŚļŧŎŌŧļŜũĿŧĶŧŘŲŚťŎžŧűşŎŢőŚļŧŎŴŎŜŧŘşŧŘŌŦźļŴŎŘťŉŦŏĿŧŊũ

ŠŘŬŢŎŧŎŧĿŧŊũŌŪŹşŧķŧŜũĿŧŴŠƢĶŧŘŗŢŖŘŦŏ ŎŦĶŝūĶŞŧşŧŖŧŘŋşŬŹŢşŧŘĽŧĶĶŧŘűķŪŗŎ ĶŧŘœŮŉ

ŲŚťĶŧŘŲŚĶűŐŚŪŹŗŎŢļĹƥĹŜŧŖŘŮƢŵŉƢűŐƩŎŢŗơŧļŉŪ 
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0,2.3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

1' ŐŘťűŖũŎĽŧĶĶŧŘŊŢŏĹžŧŋŧŖŲŚťŎžŧűşŎŢŴŎŠƢŢļűŘŪŗŎ ĶŧŘşŢŏķƢŢűķŪŗŎ ĶŧŘşŢŏ

ŐńũŏŦŊũ ĶŧŘűĶŸŏĹťŲŎŎŘťŠŜơŧļŕŧĹĶŧŘŝūĶŞŧ ŊŧŖűĶňņƥĶŧŘŌŉşŢŏŲŚťŜŦŉőŚşžŧűŘŸĽķŢļŠŚŦĶşŮŊŘ

ŴŎŘťŉŦŏŖŧŊŘŅŧŎķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

2' ŎŦĶŝūĶŞŧşŧŖŧŘŋŜŧļŲőŎĶŧŘŌŉŚŢļŜũĽŦŗ ķŦźŎŊŢŎŲŚťŜũűĹŘŧťŠƥőŚŵŉƢŢŗơŧļ

ŋŮĶŊƢŢļŊŧŖŠŚŦĶŜũĿŧĶŧŘ ŌŦŎşŖŦŗ ŖŪĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŌŪŹűĶŪŹŗŜķƢŢļŵŉƢŢŗơŧļŉŪ şŧŖŧŘŋŲĶƢŵķŐƧłŠŧ

ĽŧĶĶŧŘŜũĽŦŗŉƢŜŗĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŊơŧļŷŲŚťűŌĹųŎųŚŗŪŌŪŹŌŦŎşŖŦŗŵŉƢŢŗơŧļűŠŖŧťşŖ   

3' ŎŦĶŝūĶŞŧŖŪĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎĹƢŎĹŜƢŧķƢŢŖŮŚŌŧļŜũĿŧĶŧŘ ŎžŧŖŧŐŘťĶŢŏĶŧŘűŘŪŗŎ

ĶŧŘşŢŎ ĶŧŘŜũĽŦŗŵŉƢŢŗơŧļűķƢŧŴĽŴŎŐƧłŠŧŌŪŹűĶŪŹŗŜķƢŢļŴŎŐŘťűŉŸŎŌŪŹŝūĶŞŧŉƢŜŗŊŦŜűŢļ 

3' ŎŦĶŝūĶŞŧ ŖŪŌŦĶŞťűœũŹŖķūźŎŴŎĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŜũŌŗŧŝŧşŊŘƥŌŪŹŌŦŎşŖŦŗ  ŖŪ

ŐŘťşŏĶŧŘňƥŴŎĶŧŘŌžŧļŧŎŴŎŠƢŢļŐńũŏŦŊũĶŧŘŘơŜŖĶŦŏŎŦĶŜũĽŦŗĿŧŜŊơŧļĿŧŊũ ŲŚťşŧŖŧŘŋŎžŧŖŧĿơŜŗ

œŦŇŎŧűŌĹŎũĹ ŲŚťŜũōŪĶŧŘĽŦŉĶŧŘŴŎŠƢŢļŐńũŏŦŊũĶŧŘķŢļşŧķŧŜũĿŧŤ ŌŪŹŎŦĶŝūĶŞŧŌžŧļŧŎŜũĽŦŗ  

4'  ŐŘťűŖũŎĽŧĶĶŧŘŎžŧűşŎŢŏŌĹŜŧŖŌŧļŜũĿŧĶŧŘŌŪŹŊŪœũŖœƥŴŎŜŧŘşŧŘŌŪŹűŐƩŎŗŢŖŘŦŏŴŎ

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ ŘŜŖŌŦźļĶŧŘŎžŧűşŎŢőŚļŧŎŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘ 

 

2.3 ŌŦĶŞťŌŧļŐƧłłŧ 

0,3.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

1) ĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧňŲŚťŢŗơŧļűŐƩŎŘťŏŏ 

2) şŧŖŧŘŋşŬŏĹƢŎ ŘŜŏŘŜŖ ŝūĶŞŧ ŜũűĹŘŧťŠƥ ŲŚťşŘŭŐŐŘťűŉŸŎŐƧłŠŧ űœŬŹŢŴĿƢŴŎĶŧŘ

ŲĶƢŵķŐƧłŠŧŢŗơŧļşŘƢŧļşŘŘĹƥ 

3)  şŧŖŧŘŋŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŲŚťŌŦĶŞťĶŦŏĶŧŘŲĶƢŵķŐƧłŠŧŵŉƢŢŗơŧļűŠŖŧťşŖ 
 

0,3.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

1'  ĶŧŘşŢŎŲŏŏűŎƢŎőŮƢűŘŪŗŎűŐƩŎşžŧĹŦł ŖŪĶŧŘŲşŉļĹŜŧŖĹũŉűŠŸŎŴŎŐŘťűŉŸŎŊơŧļŷĽŧĶ

ĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťŗĶŊŦŜŢŗơŧļĶŘňŪŝūĶŞŧŴŠƢŖŪĶŧŘŜũűĹŘŧťŠƥŵŉƢŢŗơŧļŋŮĶŊƢŢļ 

2'  ŖŪĶŧŘŖŢŏŠŖŧŗļŧŎŴŠƢŎŦĶŝūĶŞŧŵŉƢĹƢŎĹŜƢŧŲŚťŎžŧűşŎŢŴŎĿŦźŎűŘŪŗŎ űœŬŹŢŴŠƢŖŪĶŧŘ

ŲŚĶűŐŚŪŹŗŎĹŜŧŖĹũŉűŠŸŎŲŚťűŘŪŗŎŘŮƢŘơŜŖĶŦŎ 

1' ŖŢŏŠŖŧŗŴŠƢűŘŪŗŎŘŮƢĽŧĶĶŧŘŐńũŏŦŊũĽŘũļ ŎŦĶŝūĶŞŧŊƢŢļĹƢŎĹŜƢŧŲŚťŘŜŏŘŜŖĹŜŧŖŘŮƢ

Ŋơŧļŷ ŖŧşŮơĶŧŘĶžŧŠŎŉŠŦŜķƢŢŜũŌŗŧŎũœŎōƥ ŖŪĶŧŘŜŧļŲőŎĶŧŘŌžŧļŧŎŢŗơŧļűŐƩŎŘťŏŏ ŲŚť

ŢŢĶŲŏŏŲőŎĶŧŘŌŉŚŢļŵŉƢŢŗơŧļŋŮĶŊƢŢļ 
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0,3.3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

1'  ŎŦĶŝūĶŞŧŴŎĿŦźŎűŘŪŗŎŖŪşơŜŎŘơŜŖŴŎĶŧŘŲŚĶűŐŚŪŹŗŎŌŦŝŎŜũşŦŗŲŚťŋĶűŋŪŗļŐŘťűŉŸŎ

ĹŜŧŖŘŮƢŘťŠŜơŧļŎŦĶŝūĶŞŧŉƢŜŗĶŦŎŲŚťŖŪĶŧŘŲşŉļĹŜŧŖĹũŉűŠŸŎŌŧļŜũĿŧĶŧŘŊơŢŎŦĶŜũĿŧĶŧŘŵŉƢ 

2'  ŎŦĶŝūĶŞŧŖŪĶŧŘŎžŧűşŎŢļŧŎŜũĽŦŗ ĶŧŘĹƢŎĹŜƢŧ ŜũűĹŘŧťŠƥŐƧłŠŧŵŉƢŢŗơŧļűŐƩŎŘťŏŏ

ŲŚťŐŘťŗŭĶŊƥŴĿƢűŌĹųŎųŚŗŪŵŉƢŢŗơŧļŋŮĶŊƢŢļŲŚťűŠŖŧťşŖ 
 

0,2 ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

0,2,/ őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŊŦŜŏŭĹĹŚŲŚťĹŜŧŖşŧŖŧŘŋŴŎ

ĶŧŘŘŦŏőũŉĿŢŏ  

1) ŖŪŖŎŭŞŗşŦŖœŦŎōƥŌŪŹŉŪ şŧŖŧŘŋşŬŹŢşŧŘĶŦŏĶŚŭơŖĹŎŠŚŧĶŠŚŧŗŌŦźļŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

2)  şŧŖŧŘŋŴĿƢĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŖŧĿŪźŎžŧşŦļĹŖŴŎŐŘťűŉŸŎŌŪŹűŠŖŧťşŖ ŲŚťűŐƩŎőŮƢŘũűŘũŹŖ

ŲşŉļŐŘťűŉŸŎŴŎĶŧŘŲĶƢŵķşŋŧŎĶŧŘňƥŌŦźļşơŜŎŊŦŜŲŚťşơŜŎŘŜŖ œŘƢŢŖŌŦźļŲşŉļĽŭŉŗŬŎŢŗơŧļ

œŢűŠŖŧťŌŦźļķŢļŊŎűŢļŲŚťķŢļĶŚŭơŖ 

3)  ŖŪĹŜŧŖŘŦŏőũŉĿŢŏĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŌŦźļķŢļŊŎűŢļŲŚťŌŧļŜũĿŧĿŪœŢŗơŧļ

ŊơŢűŎŬŹŢļ 

 

0,2,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļ

ŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

1' şơļűşŘũŖŴŠƢŎŦĶŝūĶŞŧŵŉƢŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎĶŧŘŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŌŪŹĽŦŉķūźŎ

űŐƩŎŐŘťĽžŧŴŎĹňťŲŚťŎŢĶşŋŧŎŝūĶŞŧ  

2'  ŖŪĶŧŘŒƚĶŌŦĶŞťĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎŜũĿŧşŦŖŖŎŧ 36157/ ŲŚť 14/570 ųŉŗ

ĶŧŘşŬŹŢşŧŘűŐƩŎŕŧŞŧŢŦļĶřŞ  

3'  ŒƚĶŒŎŴŠƢŎŦĶŝūĶŞŧŵŉƢŌžŧļŧŎŜũĽŦŗŘơŜŖĶŦŎĶŦŏŏŭĹŚŧĶŘŌŪŹűĶŪŹŗŜķƢŢļ ŵŉƢŐńũŏŦŊũŴŎŲŐŚļ

ŌŉŚŢļ œŬźŎŌŪŹŌŪŹőŚũŊœŬĿűĶŞŊŘ  

 

0,2,1 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚť

ĹŜŧŖŘŦŏőũŉĿŢŏ 

1'  ŖŪŎŦĶŝūĶŞŧűķƢŧŘơŜŖŴŎĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎĶŧŘŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŌŪŹĽŦŉ

ķūźŎŴŎĹňťŲŚťŎŢĶşŋŧŎŝūĶŞŧŢŗơŧļşŖŹžŧűşŖŢ 
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2' ŐŘťűŖũŎőŚĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗķŢļŎŦĶŝūĶŞŧŴŎĶŘťŏŜŎŜũĿŧşŦŖŖŎŧőơŧŎ

űĶňņƥĶŧŘŐŘťűŖũŎűŐƩŎŌŪŹŎơŧœŢŴĽŊŧŖŌŪŹĶžŧŠŎŉŵŜƢŴŎŠŚŦĶşŮŊŘ 

3'  ŖŪőŚļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥ ŌŪŹŖŪĶŧŘĶžŧŠŎŉŐŘťűŉŸŎŐƧłŠŧŌŧļŉƢŧŎŐŅœŪŝŧşŊŘƥ 

ļŧŎŜũĽŦŗŌŪŹŖŪŐŘťųŗĿŎƥĶŦŏĶŧŘŎžŧŵŐŴĿƢŵŉƢĽŘũļŴŎĶŧŘŲĶƢŐƧłŠŧŌŧļĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ 

 

2.5 ŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

0,5.1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

1) ŖŪŌŦĶŞťŴŎĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŌŪŹĽžŧűŐƩŎŌŪŹŖŪŢŗŮơŴŎŐƧĽĽŭŏŦŎŊơŢĶŧŘŌžŧļŧŎŌŪŹűĶŪŹŗŜĶŦŏĶŧŘŴĿƢ

şŧŘşŎűŌŝŲŚťűŌĹųŎųŚŗŪşŬŹŢşŧŘŢŗơŧļűŠŖŧťşŖ 

2) şŧŖŧŘŋŲĶƢŵķŐƧłŠŧųŉŗŴĿƢşŧŘşŎűŌŝŌŧļĹňũŊŝŧşŊŘƥ ŠŘŬŢŎžŧşŋũŊũŖŧ

ŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŲĶƢŐƧłŠŧŌŪŹűĶŪŹŗŜķƢŢļŢŗơŧļşŘƢŧļşŘŘĹƥ 

3) şŧŖŧŘŋşŬŹŢşŧŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœŌŦźļŐŧĶűŐŚơŧŲŚťĶŧŘűķŪŗŎ űŚŬŢĶŴĿƢŘŮŐŲŏŏ

ķŢļşŬŹŢĶŧŘŎžŧűşŎŢŢŗơŧļűŠŖŧťşŖ 

2.5.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

1'  şơļűşŘũŖŴŠƢŎŦĶŝūĶŞŧŴŒƜŠŧĹŜŧŖŘŮƢŴŎĶŧŘŜŧļŲőŎĶŧŘŌŉŚŢļŌŧļşŋũŊũ ĶŧŘŴĿƢ

ųŐŘŲĶŘŖşžŧűŘŸĽŘŮŐŴŎĶŧŘĹžŧŎŜňŜũűĹŘŧťŠƥķƢŢŖŮŚĽŧĶļŧŎŜũĽŦŗ 

2' ĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧŊƢŢļŖŪĶŧŘŴĿƢşŬŹŢŢũűŚŸĶŌŘŢŎũĶşƥŌŪŹŉŪŖŪĹŭňŕŧœŴŎĶŧŘŎžŧűşŎŢ

ŘŧŗļŧŎŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŘŧŗļŧŎőŚĶŧŘŜũĽŦŗŴŎŘŧŗŜũĿŧşŦŖŖŎŧ ŐŘťĶŢŏĶŧŘ

ŎžŧűşŎŢ 

3' ŖŢŏŠŖŧŗļŧŎŴŠƢŎŦĶŝūĶŞŧĹƢŎĹŜƢŧķƢŢŖŮŚŜũĿŧĶŧŘŌŪŹŌŦŎşŖŦŗŉƢŜŗűŌĹųŎųŚŗŪ

şŧŘşŎűŌŝŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŜũĽŦŗ 

 0,3,1 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

1'  őŚļŧŎŜũĽŦŗŌŪŹŖŪĹŭňŕŧœŲŚťŋŮĶŊƢŢļŊŧŖŖŧŊŘŅŧŎŌŧļŜũĿŧĶŧŘŲŚťŌŦŎşŖŦŗ űŐƩŎŌŪŹ

ŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŵŉƢűőŗŲœŘơşŮơşŧōŧŘňťŴŎŘťŉŦŏĿŧŊũŲŚťŘťŉŦŏşŧĶŚ 

2'  ŎŦĶŝūĶŞŧŖŪĶŧŘşŘƢŧļŲŚťűŘŪŗŏűŘŪŗļőŚļŧŎŜũĽŦŗŉƢŜŗųŐŘŲĶŘŖ Power Point ŵŉƢŴŎ

ĶŧŘŎžŧűşŎŢŊơŢŌŪŹŐŘťĿŭŖşŦŖŖŎŧŌŧļŜũĿŧĶŧŘŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ  
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3'  ŎŦĶŝūĶŞŧşŧŖŧŘŋőŚũŊŜũŌŗŧŎũœŎōƥŌŪŹŖŪĹŭňŕŧœ ŴĿƢűŐƩŎķƢŢŖŮŚŌŧļŜũĿŧĶŧŘŌŪŹ

ŎơŧűĿŬŹŢŋŬŢŲŚťŌŦŎşŖŦŗ űŐƩŎőŚļŧŎĶŧŘĹƢŎĹŜƢŧŜũŌŗŧĶŧŘŌŧļŐŅœŪŝŧşŊŘƥŌŪŹşŧŖŧŘŋŎžŧŵŐŴĿƢ

ŐŘťųŗĿŎƥĶŦŏűĶŞŊŘĶŘŲŚťŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘ œŦŇŎŧĶŧŘűĶŞŊŘŵŉƢűŐƩŎŢŗơŧļŉŪ 
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3. ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧ &Curriculum mapping)    

ĶŘťŏŜŎŜũĿŧ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĹŜŧŖŘŮƢ 

 

ŌŦĶŞťŌŧļŐƧłłŧ 

 

ŌŦĶŞť

ĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŏŭĹĹŚ

ŲŚťĹŜŧŖ

ŘŦŏőũŉĿŢŏ 

 

ŌŦĶŞťĶŧŘ

ŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚťĶŧŘ

ŴĿƢűŌĹųŎųŚŗŪ

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 

361712 ŌŘŦœŗŧĶŘŕŮŖũŢŧĶŧŝŲŚťŉũŎķŢļŘťŏŏűĶŞŊŘ  

&Climatic and Edaphic Resources of 

Agricultural Systems' 

 ¹    ̧  ̧  ̧   ¹    ¹ ¹   

361723 şŖŉŭŚűĹŖŪŴŎŉũŎ  

                &Chemical Equilibrium in Soil' ¹  ̧    ̧  ̧  ̧   ̧  ̧  ̧ ¡      ̧

361725 ŉũŎŴŎşŕŧœŎźžŧķŦļŲŚťĶƣŧŀűŘŬŢŎĶŘťĽĶ  

                &Submerged Soils and Greenhouse Gases' 
  ̧  ¹  ̧  ̧  ̧ ¹  ̧  ̧  ̧ ¹     · 

361732 ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎŲŚťĹŭňŕŧœşũŹļŲŜŉŚƢŢŖ  

 &Soil Organic Matter and Environmental 

 Quality' 
¹  ̧    ̧  ̧ ¹  ̧ ¹  ̧     ̧    ̧

361733  ĽŭŚũŎŌŘŪŗƥŌŪŹűŐƩŎŐŘťųŗĿŎƥűœŬŹŢĶŧŘűĶŞŊŘŗŦŹļŗŬŎ

  &Beneficial Microbes for Sustainable  

  Agriculture' 

  ̧    ̧   ̧ ¹ ¹  ̧     ̧    ̧
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ĶŘťŏŜŎŜũĿŧ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĹŜŧŖŘŮƢ 

 

ŌŦĶŞťŌŧļŐƧłłŧ 

 

ŌŦĶŞť

ĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŏŭĹĹŚ

ŲŚťĹŜŧŖ

ŘŦŏőũŉĿŢŏ 

 

ŌŦĶŞťĶŧŘ

ŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚťĶŧŘ

ŴĿƢűŌĹųŎųŚŗŪ

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 

361735 űŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗĿŪŜŕŧœ

&Production Technology for Organic Fertilizer 

and Biofertilizer' 
 ̧  ̧ ¹   ̧  ̧ ¹  ̧ ¹  ̧  ̧    ̧    ̧

361743 ŘťŏŏŎũűŜŝ ĶŧŘĶžŧűŎũŉ ŲŚťĽžŧŲŎĶŉũŎ  

                &Ecosystem, Soil Genesis and Classification' ¹  ̧    ̧  ¹ ¹ ¹  ̧  ¹   ̧ ¹   ̧

361744 ĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘŌŪŹŉũŎŲŚťĶŧŘĽŦŉĶŧŘ

 şũŹļŲŜŉŚƢŢŖ  

                &Land Resource Survey and Environmental 

 Management' 

¹  ̧    ̧  ̧ ¹ ¹ ¹  ̧  ¹   ̧ ¹   ̧

361745 ĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝŲŚťŉũŎŴŎűķŊŘƢŢŎ  

                &Climate Change and Tropical Soils' ¹  ̧    ̧ ¹ ¹ ¹ ¹  ̧  ¹   ̧ ¹   ̧

361751 ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘŌŘŦœŗŧĶŘ

 űĶŞŊŘ  

                &Decision Support Systems for Agricultural 

 Resource Management' 

 ¹    ̧  ̧  ̧   ¹    ¹  ̧   
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ĶŘťŏŜŎŜũĿŧ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĹŜŧŖŘŮƢ 

 

ŌŦĶŞťŌŧļŐƧłłŧ 

 

ŌŦĶŞť

ĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŏŭĹĹŚ

ŲŚťĹŜŧŖ

ŘŦŏőũŉĿŢŏ 

 

ŌŦĶŞťĶŧŘ

ŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚťĶŧŘ

ŴĿƢűŌĹųŎųŚŗŪ

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 

361754 ĹŜŧŖŢŭŉŖşŖŏŮŘňƥŉũŎķŦźŎşŮļ  

                &Advanced Soil Fertility' 
¹  ̧    ̧  ̧  ̧   ̧  ̧  ̧ ¹      ̧

361762 ĶŧŘœŦļŌŚŧŗŉũŎŲŚťĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ

 &Soil Erosion and Sustainable Land 

 Management' 
¹  ̧  ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹  ¹  ̧    ̧

361769 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ / 

 (Selected Topics in Soil Science 1' ¹  ̧    ̧  ̧  ̧ ¹ ¹  ̧  ¹   ̧ ¹   ̧

14/550 ŐŅœŪŔƘşũĶşƥşũŹļŲŜŉŚƢŢŖ  

 &Environmental Soil Physics) 
  ̧    ̧  ̧  ¹  ̧     ¹ ¹   

14/551 ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ   

  &Soil Water and Plant Relationships) 
  ̧    ̧  ̧  ¹  ̧  ¹   ¹ ¹   

14/557 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 0 

 &Selected Topics in Environmental Soil  

 Science 0' 
¹  ̧  ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹  ¹  ̧    ̧
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ĶŘťŏŜŎŜũĿŧ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĹŜŧŖŘŮƢ 

 

ŌŦĶŞťŌŧļŐƧłłŧ 

 

ŌŦĶŞť

ĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŏŭĹĹŚ

ŲŚťĹŜŧŖ

ŘŦŏőũŉĿŢŏ 

 

ŌŦĶŞťĶŧŘ

ŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚťĶŧŘ

ŴĿƢűŌĹųŎųŚŗŪ

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 

14/567 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 1  

 &Selected Topics in Environmental Soil  

 Science 1' 
¹  ̧    ̧  ̧  ̧ ¹ ¹  ̧  ¹   ̧ ¹   ̧

14/57/ şŦŖŖŎŧ /   

 &Seminar /' 
  ̧    ̧  ̧  ̧  ̧ ¹  ̧ ¹ ¹     ¹ 

14/570 şŦŖŖŎŧ 0   

 &Seminar 0' 
  ̧    ̧  ̧  ̧  ̧ ¹  ̧ ¹ ¹     ¹ 

14/575 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ  

 &K_qrcpýq Rfcqgq'  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

14/577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ  

 &K_qrcpýq Rfcqgq'  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
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őŚĶŧŘűŘŪŗŎŘŮƢŴŎŊŧŘŧļŖŪĹŜŧŖŠŖŧŗŉŦļŎŪź 

 1. ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

(1.1) ŊŘťŠŎŦĶŴŎĹŭňĹơŧŲŚťĹŭňōŘŘŖ ĽŘũŗōŘŘŖ űşŪŗşŚť ŲŚťŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘňŌŧļ

ŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

(1.2) ŖŪŜũŎŦŗ ŊŘļŊơŢűŜŚŧ ŲŚťĹŜŧŖŘŦŏőũŉĿŢŏŊơŢŊŎűŢļŲŚťşŦļĹŖ űĹŧŘœĶŃŘťűŏŪŗŏŲŚťķƢŢŏŦļĹŦŏ

Ŋơŧļŷ ķŢļŢļĹƥĶŘŲŚťşŦļĹŖ 

(1.3) ŖŪŕŧŜťĹŜŧŖűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ şŧŖŧŘŋŌžŧļŧŎűŐƩŎŌŪŖŲŚťşŧŖŧŘŋŲĶƢŵķķƢŢķŦŉŲŗƢļŲŚťŚžŧŉŦŏ

ĹŜŧŖşžŧĹŦł 

(1.4) űĹŧŘœşũŌōũŲŚťŘŦŏŔƧļĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŢŬŹŎ ŘŜŖŌŦźļűĹŧŘœŴŎĹŭňĹơŧŲŚťŝŦĶŉũŽŝŘŪķŢļĹŜŧŖűŐƩŎ

ŖŎŭŞŗƥ 

 2. ĹŜŧŖŘŮƢ 

(2.1) ŖŪĹŜŧŖŘŮƢŲŚťĹŜŧŖűķƢŧŴĽűĶŪŹŗŜĶŦŏŠŚŦĶĶŧŘŲŚťŌřŞŃŪŌŪŹşžŧĹŦłŴŎűŎŬźŢŠŧŌŪŹŝūĶŞŧ 

(2.2) şŧŖŧŘŋŜũűĹŘŧťŠƥŐƧłŠŧ ŘŜŖŌŦźļŐŘťŗŭĶŊƥĹŜŧŖŘŮƢŌŦĶŞť ŲŚťĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŌŪŹűŠŖŧťşŖĶŦŏĶŧŘ

ŲĶƢŵķŐƧłŠŧ 

(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 ŲŚťűŐƩŎőŮƢŘũűŘũŹŖŲşŉļŐŘťűŉŸŎ 

ŴŎĶŧŘŲĶƢŵķşŋŧŎĶŧŘňƥŌŦźļşơŜŎŊŦŜŲŚťşơŜŎŘŜŖ œŘƢŢŖŌŦźļŲşŉļĽŭŉŗŬŎŢŗơŧļœŢűŠŖŧťŌŦźļķŢļ

ŊŎűŢļŲŚťķŢļĶŚŭơŖ 

(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  

 ŴĿƢŘťŏŏŢŦĶŞŘŚžŧŉŦŏķŦźŎŲŚťĹơŧŚžŧŉŦŏķŦźŎŴŎĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘŝūĶŞŧŴŎŲŊơŚťĶŘťŏŜŎŜũĿŧ              

ųŉŗŲŏơļĶŧŘĶžŧŠŎŉŢŦĶŞŘŚžŧŉŦŏķŦźŎűŐƩŎ 1 ĶŚŭơŖ ĹŬŢ ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŖŪĹơŧŚžŧŉŦŏķŦźŎ ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŵŖơŖŪ 

ĹơŧŚžŧŉŦŏķŦźŎ ŲŚťŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŗŦļŵŖơŖŪĶŧŘŐŘťűŖũŎőŚ  

  1.1 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 

 1.2 ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŵŖơŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŴŠƢĶžŧŠŎŉ  ŉŦļŎŪź 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎ  ĹŜŧŖŠŖŧŗ 

   S űŐƩŎŌŪŹœŢŴĽ   (satisfactory) 

   U ŵŖơűŐƩŎŌŪŹœŢŴĽ   (unsatisfactory) 

 1.3 ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŗŦļŵŖơŖŪĶŧŘŐŘťűŖũŎőŚ  ŴŠƢĶžŧŠŎŉ ŉŦļŎŪź 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎ  ĹŜŧŖŠŖŧŗ 

   I ĶŧŘŜŦŉőŚŗŦļŵŖơşŖŏŮŘňƥ  (incomplete) 

   P ĶŧŘűŘŪŗŎĶŧŘşŢŎŗŦļŵŖơşũźŎşŭŉ (in progress) 

   V űķƢŧŘơŜŖŝūĶŞŧ   (visiting) 

   W ŋŢŎĶŘťŏŜŎŜũĿŧ   (withdrawn) 

   T ŐŘũłłŧŎũœŎōƥ   (thesis in progress) 

    ŗŦļŢŗŮơŴŎŘťŠŜơŧļŉžŧűŎũŎĶŧŘ 

  ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏķŢļşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ŎŦĶŝūĶŞŧ

ĽťŊƢŢļŵŉƢŚžŧŉŦŏķŦźŎ ŵŖơŊŹžŧĶŜơŧ C ŠŘŬŢ S  ŖũľťŎŦźŎĽťŊƢŢļŚļŌťűŏŪŗŎűŘŪŗŎŀźžŧŢŪĶ 

  ĶŘťŏŜŎŜũĿŧŌŪŹĶžŧŠŎŉŴŠƢŜŦŉŲŚťŐŘťűŖũŎőŚŉƢŜŗŢŦĶŞŘ S ŠŘŬŢ U ŵŉƢŲĶơ ĶŘťŏŜŎŜũĿŧ  

Ķ,ŐŅ, 57/ &14/57/' Ķ,ŐŅ, 570 &14/570' Ķ,ŐŅ, 575 &14/575' ŲŚť Ķ,ŐŅ, 577 &14/577' 
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2. ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧ  

0,/ ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢķňťŎŦĶŝūĶŞŧŗŦļŵŖơşžŧűŘŸĽĶŧŘŝūĶŞŧ 

0,/,/ ĶŧŘŌŜŎşŢŏŴŎŘťŉŦŏĶŘťŏŜŎŜũĿŧ 14/ą 

0,/,0 ĶŧŘŌŜŎşŢŏŴŎŘťŉŦŏŠŚŦĶşŮŊŘŖŠŧŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

1. ŕŧŜťĶŧŘŵŉƢļŧŎŌžŧķŢļŏŦňņũŊ ŌžŧļŧŎŊŘļşŧķŧ 

2.  ĶŧŘŌŜŎşŢŏĽŧĶőŮƢŐŘťĶŢŏĶŧŘ 

3.  ĶŧŘŌŜŎşŢŏĽŧĶşŋŧŎŝūĶŞŧŢŬŹŎ 

0,0 ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢŠŚŦļĽŧĶŎŦĶŝūĶŞŧşžŧűŘŸĽĶŧŘŝūĶŞŧ 

  ŌŜŎşŢŏĽŧĶŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŲŚťőŮƢŴĿƢŏŦňņũŊĽŧĶŲŏŏşŢŏŋŧŖ 

    

3. űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ  

 ŠŚŦĶşŮŊŘ Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' 

/, şŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

0, ŐńũŏŦŊũĹŘŏŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ 

1, ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏ

ĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ TCI Tier / 

ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ ŲŚť ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļ

őŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪ

ŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗőŚļŧŎŐŘũłłŧ

ŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 

4, şŢŏőơŧŎĶŧŘşŢŏŐŘťűŖũŎőŚŜũŌŗŧŎũœŎōƥ 

5, űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũĹŘŏŋƢŜŎŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘœũĽŧŘňŧűĶŪŗŘŊũ

ŲŚťŝŦĶŉũŽķŢļŎŦĶŝūĶŞŧŌŪŹĽťŵŉƢŘŦŏĶŧŘűşŎŢŴŠƢŵŉƢŘŦŏŐŘũłłŧ ŐŘťĶŧŝŎŪŗŏŦŊŘ 

ŐŘťĶŧŝŎŪŗŏŦŊŘŏŦňņũŊĿŦźŎşŮļ ŢŎŭŐŘũłłŧ ŠŘŬŢ ŐŘťĶŧŝŎŪŗŏŦŊŘķŢļŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

œ,ŝ,033. 
 

 ŠŚŦĶşŮŊŘ Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' 

 /, şŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

 2. ŝūĶŞŧĶŘťŏŜŎŜũĿŧŲŚťŐńũŏŦŊũĹŘŏŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ 

 1, ŖŪőŚĶŧŘŝūĶŞŧŵŉƢĹơŧŚžŧŉŦŏķŦźŎşťşŖűľŚŪŹŗŌŦźļŠŖŉŵŖơŎƢŢŗĶŜơŧ 3.00 ŲŚťĹơŧŚžŧŉŦŏķŦźŎ 

şťşŖűľŚŪŹŗŴŎşŧķŧŜũĿŧűľœŧťŵŖơŎƢŢŗĶŜơŧ 3.00 

 4.  şŢŏőơŧŎĶŧŘşŢŏŐŘťűŖũŎőŚŜũŌŗŧŎũœŎōƥ 
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5. ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢŢŗơŧļŎƢŢŗ

ŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎ

ŅŧŎķƢŢŖŮŚ TCI Tier / ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ ŠŘŬŢ ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎ

ŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) 

űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗőŚļŧŎŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭ

ŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 

6. űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũĹŘŏŋƢŜŎŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘœũĽŧŘňŧ

űĶŪŗŘŊũŲŚťŝŦĶŉũŽķŢļŎŦĶŝūĶŞŧŌŪŹĽťŵŉƢŘŦŏĶŧŘűşŎŢŴŠƢŵŉƢŘŦŏŐŘũłłŧ ŐŘťĶŧŝŎŪŗŏŦŊŘ 

ŐŘťĶŧŝŎŪŗŏŦŊŘŏŦňņũŊĿŦźŎşŮļ ŢŎŭŐŘũłłŧ ŠŘŬŢ ŐŘťĶŧŝŎŪŗŏŦŊŘķŢļ

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ œ,ŝ, 033. 
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ŠŖŜŉŌŪŹ 6 ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ 
  

1. ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ  

&/' ŖŪĶŧŘŐŅŖŎũűŌŝŲŎťŲŎŜĶŧŘűŐƩŎĹŘŮŲĶơŢŧĽŧŘŗƥŴŠŖơ ŴŠƢŖŪĹŜŧŖŘŮƢŲŚťűķƢŧŴĽŎųŗŏŧŗķŢļşŋŧŏŦŎ

ĹňťŊŚŢŉĽŎŴŎŠŚŦĶşŮŊŘŌŪŹşŢŎ 

&0' şơļűşŘũŖŢŧĽŧŘŗƥŴŠƢŖŪĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥűœŬŹŢşơļűşŘũŖĶŧŘşŢŎŲŚťĶŧŘ

ŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļ ĶŧŘşŎŦŏşŎŭŎŉƢŧŎĶŧŘŝūĶŞŧŊơŢ ŒƚĶĶŧŘŢŏŘŖ ŉŮļŧŎŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ

ŴŎŢļĹƥĶŘŊơŧļŷ ŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝ-ŠŘŬŢŊơŧļŐŘťűŌŝ ŠŘŬŢĶŧŘŚŧűœŬŹŢűœũŹŖœŮŎ

ŐŘťşŏĶŧŘňƥ 

&1' şơļűşŘũŖŴŠƢŢŧĽŧŘŗƥŵŉƢŖŪĹŜŧŖŘơŜŖŖŬŢŴŎűĿũļŜũĿŧĶŧŘĶŦŏŢŧĽŧŘŗƥŴŎŖŠŧŜũŌŗŧŚŦŗĿŦźŎŎžŧŢŬŹŎŌŦźļŴŎ

ŐŘťűŌŝŲŚťŊơŧļŐŘťűŌŝ 

2. ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ  

2.1 ĶŧŘœŦŇŎŧŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŜŦŉŲŚťĶŧŘŐŘťűŖũŎőŚ  

&/' şơļűşŘũŖŴŠƢŖŪĶŧŘœŦŇŎŧĹŚŦļŢļĹƥĹŜŧŖŘŮƢķŢļŢŧĽŧŘŗƥ ŴŠƢŖŪĹŜŧŖŚūĶŀūźļ ŲŚťŴĿƢŐŘťųŗĿŎƥŵŉƢŴŎ

şŧķŧŌŪŹűĿŪŹŗŜĿŧł ųŉŗŖŪĶŧŘşŎŦŏşŎŭŎŉƢŧŎĶŧŘŝūĶŞŧŊơŢ ŒƚĶŢŏŘŖ ŉŮļŧŎŌŧļŜũĿŧĶŧŘŲŚť

ŜũĿŧĿŪœŴŎŢļĹƥĶŘŊơŧļŷ ŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝŠŘŬŢŊơŧļŐŘťűŌŝ 

&0' ĶŧŘűœũŹŖœŮŎŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚŴŠƢŌŦŎşŖŦŗ 

&3)  ŖŭơļűŎƢŎŴŠƢŢŧĽŧŘŗƥşŢŎĹŜŧŖŘŮƢ ĹŜŏĹŮơĶŦŏűŐƩŎŢŧĽŧŘŗƥşŢŎĹũŉ (thinking teachers) şŧŖŧŘŋ 

      ŢŢĶŲŏŏĶŧŘşŢŎŲŚťŒƚĶŴŠƢŎŦĶŝūĶŞŧĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧň (critical thinking) ŢŦŎĽžŧűŐƩŎ 

      ŊơŢĶŧŘűŘŪŗŎŘŮƢŢŗơŧļŊơŢűŎŬŹŢļ 

0,0 ĶŧŘœŦŇŎŧŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŉƢŧŎŢŬŹŎŷ  

&/' şŎŦŏşŎŭŎŴŠƢŢŧĽŧŘŗƥŎžŧŢļĹƥĹŜŧŖŘŮƢŌŪŹŵŉƢœŦŇŎŧŲŚƢŜ ŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŴŎŜļĶŧŘŐŅœŪŝŧşŊŘƥ

ŲŚťŖŪşơŜŎŘơŜŖŴŎĶũĽĶŘŘŖŏŘũĶŧŘŜũĿŧĶŧŘŲĶơĿŭŖĿŎ űœŬŹŢŲĶƢŵķŐƧłŠŧŌŪŹşžŧĹŦłŘťŉŦŏŌƢŢļŋũŹŎ

ŲŚťŘťŉŦŏĿŧŊũ  

&0' ŖŪĶŧŘĶŘťŊŭƢŎŢŧĽŧŘŗƥŌžŧőŚļŧŎŌŧļŜũĿŧĶŧŘşŧŗŊŘļŴŎşŧķŧŜũĿŧ 

&1' şơļűşŘũŖĶŧŘŌžŧŜũĽŦŗşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơűŐƩŎŠŚŦĶŲŚťűœŬŹŢœŦŇŎŧĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťŖŪ

ĹŜŧŖűĿŪŹŗŜĿŧłŴŎşŧķŧŜũĿŧĿŪœ 
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ŠŖŜŉŌŪŹ 5 ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ 

/,  ĶŧŘĶžŧĶŦŏŖŧŊŘŅŧŎ  

 ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŠŚŦĶşŮŊŘűŐƩŎŵŐŊŧŖűĶňņƥŖŧŊŘŅŧŎŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧ ŲŚť 

ĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ-ŖŧŊŘŅŧŎĹŭňŜŭŇũşŧķŧŜũĿŧ ŊŚŢŉŘťŗťűŜŚŧŌŪŹŖŪ 

ĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŴŎŠŚŦĶşŮŊŘ 

 

¶ ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ   

 ŘťŉŦŏŐŘũłłŧųŌ 

 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 ĹŎ ŖŪĹŭňŜŭŇũŐŘũłłŧűŢĶŠŘŬŢűŌŪŗŏűŌơŧ ŠŘŬŢķŦźŎŊŹžŧŐŘũłłŧųŌŠŘŬŢ

űŌŪŗŏűŌơŧŌŪŹŖŪŊžŧŲŠŎơļŘŢļŝŧşŊŘŧĽŧŘŗƥ ŲŚťŖŪőŚļŧŎŌŧļŜũĿŧĶŧŘŌŪŹŵŖơŴĿơşơŜŎŠŎūŹļķŢļĶŧŘŝūĶŞŧűœŬŹŢŘŦŏ

ŐŘũłłŧ ŲŚťűŐƩŎőŚļŧŎŌŪŹŵŉƢŘŦŏĶŧŘűőŗŲœŘơŊŧŖŠŚŦĶűĶňņƥŌŪŹĶžŧŠŎŉŴŎĶŧŘœũĽŧŘňŧŲŊơļŊŦźļŴŠƢŏŭĹĹŚ

ŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘ ŢŗơŧļŎƢŢŗ 1 ŘŧŗĶŧŘŴŎŘŢŏ 3 ŐƙŗƢŢŎŠŚŦļ ųŉŗŢŗơŧļŎƢŢŗ / ŘŧŗĶŧŘŊƢŢļűŐƩŎ

őŚļŧŎŜũĽŦŗ 

 

¶ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ  

 ŘťŉŦŏŐŘũłłŧųŌ 

 ŖŪĹŭňŜŭŇũķŦźŎŊŹžŧŐŘũłłŧųŌŠŘŬŢűŌŪŗŏűŌơŧ ŲŚťŖŪőŚļŧŎŌŧļŜũĿŧĶŧŘŌŪŹŵŖơŴĿơşơŜŎŠŎūŹļķŢļ

ĶŧŘŝūĶŞŧűœŬŹŢŘŦŏŐŘũłłŧŲŚťűŐƩŎőŚļŧŎŌŧļŜũĿŧĶŧŘŌŪŹŵŉƢŘŦŏĶŧŘűőŗŲœŘơŊŧŖŠŚŦĶűĶňņƥŌŪŹĶžŧŠŎŉŴŎ

ĶŧŘœũĽŧŘňŧŲŊơļŊŦźļŴŠƢŏŭĹĹŚŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘ ŢŗơŧļŎƢŢŗ 1 ŘŧŗĶŧŘŴŎŘŢŏ 5 ŐƙŗƢŢŎŠŚŦļ ųŉŗ

ŢŗơŧļŎƢŢŗ / ŘŧŗĶŧŘŊƢŢļűŐƩŎőŚļŧŎŜũĽŦŗ 
  

¶ 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 
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2' ŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 3' ŉƢŧŎŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ 

ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

¶ ĶŧŘűőŗŲœŘơőŚļŧŎŐŘũłłŧŎũœŎōƥŲŚťűĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧ  

ŠŚŦĶşŮŊŘŘťŉŦŏŐŘũłłŧųŌ 

 ŠŚŦĶşŮŊŘ Ųŏŏ /   

    ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏ

ĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ TCI Tier / 

ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ ŲŚť ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļ

őŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪ

ŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗőŚļŧŎŐŘũłłŧ

ŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 

  

 ŠŚŦĶşŮŊŘ Ųŏŏ 0   

    ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏ

ĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ TCI Tier / 

ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ ŠŘŬŢ ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļ

őŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪ

ŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗőŚļŧŎŐŘũłłŧ

ŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 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  
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¶ ŖŪĶŧŘşžŧŘŜĽķƢŢŖŮŚĶŧŘĹļŢŗŮơķŢļŎŦĶŝūĶŞŧ ŢŦŊŘŧĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧ űœŬŹŢŐŘťűŖũŎŲŎŜųŎƢŖőŚ

ĶŧŘŉžŧűŎũŎļŧŎ 

¶ ŖŪŘťŏŏĶŧŘĽŦŉĶŧŘķƢŢŘƢŢļűŘŪŗŎķŢļŎŦĶŝūĶŞŧŌŪŹŖŪŐŘťşũŌōũŕŧœ ųŉŗŖŪĶŧŘŐŘťűŖũŎĹŜŧŖœūļœŢŴĽ

ķŢļĶŧŘŘŦŏŲŚťĶŧŘşơļűşŘũŖĶŧŘœŦŇŎŧŎŦĶŝūĶŞŧ ŲŚťőŚĶŧŘĽŦŉĶŧŘķƢŢŘƢŢļűŘŪŗŎ  
 

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  

¶ ŖŪŘťŏŏŲŚťĶŚŵĶĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũŠŦŜķƢŢŜũŌŗŧŎũœŎōƥ  

¶ ŖŪĶŧŘĶžŧŠŎŉŢŧĽŧŘŗƥőŮƢşŢŎŴŎŲŊơŚťĶŘťŏŜŎŜũĿŧ ųŉŗĹžŧŎūļŋūļĹŜŧŖŘŮƢĹŜŧŖşŧŖŧŘŋŲŚťĹŜŧŖ

űĿŪŹŗŜĿŧłŴŎĶŘťŏŜŎŜũĿŧŌŪŹşŢŎ ŲŚťŖŪĶŧŘĶžŧĶŦŏ ŊũŉŊŧŖ ŲŚťŊŘŜĽşŢŏĶŧŘĽŦŉŌžŧŲőŎĶŧŘ

űŘŪŗŎŘŮƢ ŲŚťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ &ŖĹŢ,1 ŲŚť ŖĹŢ,2' 

¶ ŖŪŘťŏŏŲŚťĶŚŵĶĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥűœŬŹŢĿơŜŗűŠŚŬŢ ĶžŧĶŦŏ ŊũŉŊŧŖŴŎĶŧŘ

Ōžŧ ŜũŌŗŧŎũœŎōƥ 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 

1. ŖŪĶŧŘŐŘťĿŭŖŠŚŦĶşŮŊŘűœŬŹŢŜŧļŲőŎ ŊũŉŊŧŖ ŲŚťŌŏŌŜŎĶŧŘŉžŧűŎũŎļŧŎŠŚŦĶşŮŊŘ

ŢŗơŧļŎƢŢŗŐƙĶŧŘŝūĶŞŧŚťşŢļĹŘŦźļ ųŉŗŖŪŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘűķƢŧŘơŜŖ

ŐŘťĿŭŖŢŗơŧļŎƢŢŗ ŘƢŢŗŚť 6. ŲŚťŖŪĶŧŘŏŦŎŌūĶĶŧŘŐŘťĿŭŖŌŭĶĹŘŦźļ 

x x x 

2. ŖŪŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ ŖĹŢ.2 ŌŪŹşŢŉĹŚƢŢļĶŦŏĶŘŢŏŖŧŊŘŅŧŎ

ĹŭňŜŭŇũŲŠơļĿŧŊũ ŠŘŬŢ ŖŧŊŘŅŧŎĹŭňŜŭŇũşŧķŧ/şŧķŧŜũĿŧ  
x x x 

3. ŖŪŘŧŗŚťűŢŪŗŉķŢļĶŘťŏŜŎŜũĿŧ ŲŚťŘŧŗŚťűŢŪŗŉķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ     

&ŋƢŧŖŪ' ŊŧŖŲŏŏ ŖĹŢ,1 ŲŚť ŖĹŢ,2 ŢŗơŧļŎƢŢŗĶơŢŎĶŧŘűŐƘŉşŢŎŴŎŲŊơŚťŕŧĹ

ĶŧŘŝūĶŞŧŴŠƢĹŘŏŌŭĶĶŘťŏŜŎŜũĿŧ 

x x x 

4. ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļĶŘťŏŜŎŜũĿŧ ŲŚťŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘ

ķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ ŊŧŖŲŏŏ ŖĹŢ.5 ŲŚť ŖĹŢ.6 ŴŠƢĹŘŏŌŭĶĶŘťŏŜŎ

ŜũĿŧŌŪŹűŐƘŉşŢŎŴŎŠŚŦĶşŮŊŘ ŕŧŗŴŎ 30 ŜŦŎ ŠŚŦļŜŦŎŐƘŉŕŧĹĶŧŘŝūĶŞŧ  

x x x 

5. ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ ŖĹŢ.7 ŕŧŗŴŎ 60 ŜŦŎ     

ŠŚŦļşũźŎşŭŉŐƙĶŧŘŝūĶŞŧ  
x x x 

6. ŖŪĶŧŘŌŜŎşŢŏőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧŊŧŖŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ ŌŪŹĶžŧŠŎŉŴŎ

ŖĹŢ,1 ŲŚťŖĹŢ,2 &ŋƢŧŖŪ' ŢŗơŧļŎƢŢŗŘƢŢŗŚť 03 ķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŎŲŊơ

ŚťŐƙĶŧŘŝūĶŞŧ 

x x x 

7. ŖŪĶŧŘœŦŇŎŧ/ŐŘŦŏŐŘŭļĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŚŗŭŌōƥĶŧŘşŢŎ ŠŘŬŢ                           

ĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢ ĽŧĶőŚĶŧŘŐŘťűŖũŎĶŧŘŉžŧűŎũŎļŧŎŌŪŹŘŧŗļŧŎ                      

ŴŎ ŖĹŢ.7 ŐƙŌŪŹŲŚƢŜ  

 x x 

8. ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŌŪŹŵŉƢŘŦŏĶŧŘŲŊơļŊŦźļŴŠŖơ ŵŉƢŘŦŏĹžŧŲŎťŎžŧ                          

ŉƢŧŎĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŠŚŦĶşŮŊŘ 
x x x 

9. ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŌŭĶĹŎŵŉƢŘŦŏĶŧŘœŦŇŎŧŌŧļŜũĿŧĶŧŘ ŲŚť/ŠŘŬŢ

ŜũĿŧĿŪœ    ŢŗơŧļŎƢŢŗŐƙŚťŠŎūŹļĹŘŦźļ 
x x x 
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ŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ ŐƙŌŪŹ 1 ŐƙŌŪŹ 2 ŐƙŌŪŹ 3 

10. ĽžŧŎŜŎŏŭĹŚŧĶŘşŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎ &ŋƢŧŖŪ' ŵŉƢŘŦŏĶŧŘœŦŇŎŧŜũĿŧĶŧŘ ŲŚť-

ŠŘŬŢŜũĿŧĿŪœ ŵŖơŎƢŢŗĶŜơŧŘƢŢŗŚť 3. ŊơŢŐƙ   
   

11. ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ/ŏŦňņũŊŴŠŖơŌŪŹŖŪŊơŢĹŭňŕŧœŠŚŦĶşŮŊŘ 

űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 3.51 ĽŧĶĹťŲŎŎűŊŸŖ 5.0 
 x x 

12. ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŏŦňņũŊŌŪŹŖŪŊơŢŏŦňņũŊŴŠŖơ űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 3.51 ĽŧĶ

ĹťŲŎŎűŊŸŖ 5.0 
  x 

ŘŜŖŊŦŜŏơļĿŪź (ķƢŢ) ŴŎŲŊơŚťŐƙ 6 /. // 

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

ŊŦŜŏơļĿŪźŊƢŢļőơŧŎŘŜŖ (ķƢŢ) 5 6 7 
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ŠŖŜŉŌŪŹ 8 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

/,  ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ 

1.1 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ 

X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘşŢŎķŢļŢŧĽŧŘŗƥųŉŗŎŦĶŝūĶŞŧ ŲŚťŎžŧőŚĶŧŘŐŘťűŖũŎŖŧŜũűĹŘŧťŠƥűœŬŹŢŠŧ

ĽŭŉŢơŢŎŲŚťĽŭŉŲķŸļŴŎĶŧŘşŢŎķŢļŢŧĽŧŘŗƥőŮƢşŢŎ űœŬŹŢŐŘŦŏĶŚŗŭŌōƥĶŧŘşŢŎŴŠƢűŠŖŧťşŖ ųŉŗ

ŢŧĽŧŘŗƥŲŊơŚťŌơŧŎ 

X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧųŉŗĶŧŘşŢŏ  

X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧųŉŗĶŧŘŐńũŏŦŊũļŧŎĶŚŭơŖ 

Ä ŜũűĹŘŧťŠƥűœŬŹŢŠŧĽŭŉŢơŢŎŲŚťĽŭŉŲķŸļŴŎĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧ űœŬŹŢŐŘŦŏĶŚŗŭŌōƥĶŧŘşŢŎŴŠƢ

űŠŖŧťşŖĶŦŏŎũşũŊŲŊơŚťĿŦźŎŐƙ ųŉŗŢŧĽŧŘŗƥŲŊơŚťŌơŧŎ 

1.2 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  

Ķ,ŐŅ, 712 (361712)  ŌŘŦœŗŧĶŘŕŮŖũŢŧĶŧŝŲŚťŉũŎķŢļŘťŏŏűĶŞŊŘ   3(3-0-6) 

 Climatic and Edaphic Resources of Agricultural Systems 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8  ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ŠŚŦĶĶŧŘŲŚťŲŎŜĹũŉŌŘŦœŗŧĶŘŕŮŖũŢŧĶŧŝŲŚťŉũŎķŢļŘťŏŏűĶŞŊŘ ķƢŢŖŮŚŢŧĶŧŝűĶŞŊŘŵŉƢŲĶơ

şŕŧœĶŧŘĶŘťĽŧŗŊŦŜķŢļŒŎ ŲŚťĶŧŘĹŧŗŘťűŠŗ ŲŏŏĽžŧŚŢļœŚŜŦŊķŢļŎźžŧŴŎŉũŎŲŏŏļơŧŗűœŬŹŢĶŧŘ

ĹžŧŎŜňřŉŮŐŚŮĶ ŲŎŜŌŧļĶŧŘĶžŧŠŎŉűķŊŕŮŖũŢŧĶŧŝűĶŞŊŘ ĶŧŘŐŘťűŖũŎĹŜŧŖűŠŖŧťşŖķŢļŌŪŹŉũŎ ŲŚť

űķŊŎũűŜŝűĶŞŊŘŴŎŐŘťűŌŝŵŌŗ 

 Principles and concepts of climatic and edaphic resources of agricultural system, climatic 

and edaphic data analysis including rainfall distribution, evapotranspiration estimation, simple 

dynamic models of soil-plant water and crop yield for calculating growing season, approaches in 

delineating agro-climatic zones, evaluating land suitability, and agroecosystem zones in Thailand 

 

 

Ķ,ŐŅ, 723 (361723)  şŖŉŭŚűĹŖŪŴŎŉũŎ       3(3-0-6) 

 Chemical Equilibrium in Soil 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ĶŧŘŴĿƢŠŚŦĶķŢļşŖŉŭŚűĹŖŪŌŪŹŖŪŊơŢĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŚťŚŧŗķŢļŲŘơōŧŊŭŴŎŉũŎŲŚť

şŕŧœŲŜŉŚƢŢŖŌŪŹűĶŪŹŗŜķƢŢļ ĶŧŘœŗŧĶŘňƥĶŧŘŚťŚŧŗŲŚťĶŧŘŊĶŊťĶŢŎķŢļŲŘơōŧŊŭŴŎŉũŎ ĶŧŘŠŧ

ŠŚŦĶĶŧŘœŬźŎŅŧŎŌŧļűĹŖŪşžŧŠŘŦŏĶŧŘőŭœŦļķŢļŲŘơōŧŊŭ ĹŜŧŖşŖŉŭŚķŢļĹŧŘƥŏŢűŎŊ ĹŜŧŖşŦŖœŦŎōƥķŢļĶŧŘ

ŚťŚŧŗ ĶŧŘŊĶŊťĶŢŎķŢļŀŦŚŵŔŉƥ ĹŪűŚĿŦŎ ķŢļųŚŠť ĶŧŘűŐŚŪŹŗŎşŕŧœűŐƩŎĶƣŧŀķŢļŵŎųŊŘűĽŎ ŲŚť

ĶŘťŏŜŎĶŧŘŌŪŹşžŧĹŦłŢŬŹŎŷ 

 The application of the principles of chemical equilibrium to the solubility relationships of 

minerals in soils and related environment, prediction of dissolution and precipitation of soil minerals, 

investigation of the chemical basis for mineral weathering, carbonate equilibria, solubility 

relationships, precipitation of sulfides, metal chelation, denitrification, and other important 

processes 
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Ķ,ŐŅ, 725 (361725)  ŉũŎŴŎşŕŧœŎźžŧķŦļŲŚťĶƣŧŀűŘŬŢŎĶŘťĽĶ     3(3-0-6) 

                               Submerged Soils and Greenhouse Gases 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ōŘŘŖĿŧŊũŲŚťşŖŏŦŊũŌŧļűĹŖŪ ŵŔŔƝŧűĹŖŪ ŲŚťĿŪŜűĹŖŪķŢļŉũŎ ŲŚťĶŧŘŐŚŉŐŚơŢŗĶƣŧŀűŘŬŢŎĶŘťĽĶ 

ŕŧŗŴŊƢşŕŧœŎźžŧķŦļ ŊŚŢŉĽŎĶŧŘĽŦŉĶŧŘŉũŎŲŚťŐŭƟŗşžŧŠŘŦŏĶŧŘŐŚŮĶķƢŧŜŴŎŉũŎŎŧ 

 Chemical, electrochemical, and biochemical nature and properties of soil and greenhouse 

gas emission under submerged conditions including soil and fertilizer managements for paddy rice 

cultivation 

  

Ķ,ŐŅ, 732 (361732)  ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎŲŚťĹŭňŕŧœşũŹļŲŜŉŚƢŢŖ   3(3-0-6)

   Soil Organic Matter and Environmental Quality   

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ŏŌŎžŧŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎ ŢļĹƥŐŘťĶŢŏŌŧļĿŪŜűĹŖŪķŢļŢũŎŌŘŪŗŜŦŊŋŭ ĶŧŘŗơŢŗşŚŧŗŢũŎŌŘŪŗŜŦŊŋŭ 

ŜũŌŗŧŝŧşŊŘƥŲŚťűŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŠŖŦĶ ŢũŎŌŘŪŗŜŦŊŋŭŲŚťĹŭňŕŧœķŢļŉũŎ ŢũŎŌŘŪŗŜŦŊŋŭŲŚťĹŭňŕŧœ

ķŢļŎźžŧ ŢũŎŌŘŪŗŜŦŊŋŭŲŚťĹŭňŕŧœķŢļŢŧĶŧŝ œŚŜŦŊŢũŎŌŘŪŗŜŦŊŋŭŲŚťĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝ 

ŢũŎŌŘŪŗŜŦŊŋŭŲŚťĹŜŧŖŗŦŹļŗŬŎķŢļĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ 

 Introduction to soil organic matter, biochemical composition of organic matter, organic 

matter decomposition, composting science and technology, organic matter and soil quality, organic 

matter and water quality, organic matter and air quality, soil organic matter dynamics and climate 

change, and organic matter and sustainability of agriculture and environment 

 

Ķ,ŐŅ, 733 (361733)  ĽŭŚũŎŌŘŪŗƥŌŪŹűŐƩŎŐŘťųŗĿŎƥűœŬŹŢĶŧŘűĶŞŊŘŌŪŹŗŦŹļŗŬŎ   3(3-0-6) 

   Beneficial Microbes for Sustainable Agricuture    

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ŏŌŏŧŌķŢļĽŭŚũŎŌŘŪŗƥŴŎĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ  ŐńũşŦŖœŦŎōƥŘťŠŜơŧļœŬĿĶŦŏĽŭŚũŎŌŘŪŗƥ ĶŧŘ

ŊŘūļŵŎųŊŘűĽŎŌŧļĿŪŜŕŧœ ĿŪŜűĹŖŪķŢļĶŧŘŊŘūļŵŎųŊŘűĽŎ ĽŭŚũŎŌŘŪŗƥŗơŢŗŚťŚŧŗŔŢşűŔŊ ĽŭŚũŎŌŘŪŗƥŗơŢŗ

ŚťŚŧŗųœŲŌşűŀŪŗŖ ĽŭŚũŎŌŘŪŗƥŲŚťĹŜŧŖűŐƩŎŐŘťųŗĿŎƥķŢļĽŭŚōŧŊŭ ŏŌŏŧŌķŢļşŧŘűŖŲŌŏŢŵŚŌƥŌŭŊũŗŕŮŖũ

ĽŧĶĽŭŚũŎŌŘŪŗƥŴŎĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ ŏŌŏŧŌķŢļĽŭŚũŎŌŘŪŗƥŴŎĶŧŘŏžŧŏŦŉşŧŘŖŚœũŞŌŧļĿŪŜŕŧœ 

űŌĹųŎųŚŗŪŠŦŜűĿŬźŢĽŭŚũŎŌŘŪŗƥ 
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 The role of microbes in agriculture and environment, Plant and microbes interactions, 

biological nitrogen fixation, biochemistry of nitrogen fixation, phosphate solubilizing microbes, 

potassium solubilizing microbes, microbes and micronutrients availability, the role of microbial 

secondary metabolite in agriculture and environment, The role of microbes in bioremediation, 

microbial inoculants technology 

 

Ķ,ŐŅ, 735 (361735)  űŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗĿŪŜŕŧœ   /(0-2-/) 

   Production Technology for Organic Fertilizer and Biofertilizer  

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥ ĶŧŘĹŜŏĹŭŖĹŭňŕŧœŐŭƟŗŢũŎŌŘŪŗƥ ĶŧŘőŚũŊŜŦşŉŭŘŢļŘŦŏŠŦŜűĿŬźŢĽŭŚũŎŌŘŪŗƥ ĶŧŘ

ŲŗĶŲŚťĹŦŉĶŘŢļĽŭŚũŎŌŘŪŗƥşŘƢŧļűŢŎŵŀŖƥűŀŚŚŮűŚş ĶŧŘŲŗĶŲŚťĹŦŉĶŘŢļĽŭŚũŎŌŘŪŗƥŊŘūļŵŎųŊŘűĽŎ ĶŧŘ

ŲŗĶŲŚťĹŦŉĶŘŢļĽŭŚũŎŌŘŪŗƥŗơŢŗŚťŚŧŗŔŢşŔŢŘŦşŲŚťųœŲŌşűŀŪŗŖ ĶŧŘŲŗĶĹŦŉĶŘŢļĽŭŚũŎŌŘŪŗƥşŘƢŧļĶŘŉ

ŢũŎųŉŚ-1-ŲŢŀŪŊũĶ ĶŧŘőŚũŊŠŦŜűĿŬźŢĽŭŚũŎŌŘŪŗƥŌŪŹűŐƩŎŐŘťųŗĿŎƥűĿũļœŧňũĿŗƥ ĶŧŘĹŜŏĹŭŖĹŭňŕŧœŐŭƟŗĿŪŜŕŧœ 

ĶŧŘűŗŪŹŗŖĿŖųŘļļŧŎőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗĿŪŜŕŧœ 

 Organic fertilizer production, quality control for organic fertilizers, microbial carrier 

production, isolation and screening of cellulase enzyme producing microbes, isolation and screening 

of nitrogen fixing microbes, isolation and screening of phosphorus and potassium solubilizing 

microbes, isolation and screening of indole-3-acetic acid producing microbes, commercial 

production of beneficial microbial inoculants, quality control for biofertilizer and visit to organic 

fertilizer and biofertilizer factory 

 

Ķ,ŐŅ, 743 (361743)  ŘťŏŏŎũűŜŝ ĶŧŘĶžŧűŎũŉ ŲŚťĽžŧŲŎĶŉũŎ     3(3-0-6) 

                             Ecosystem, Soil Genesis and Classification      

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 şŦňŅŧŎķŎŧŉŴŠłơŲŚťĽŭŚşŦňŅŧŎŜũŌŗŧķŢļŉũŎ  ŢļĹƥŐŘťĶŢŏŲŚťŚŦĶŞňťŉũŎ ŉũŎŌŪŹűŐƩŎ

şơŜŎŐŘťĶŢŏķŢļŘťŏŏŎũűŜŝ  ĶŧŘőŭœŦļŲŚťĶŧŘűŐŚŪŹŗŎŲŐŚļķŢļŉũŎ ĶŘťŏŜŎĶŧŘĶžŧűŎũŉŉũŎ şũŹļŲŜŉŚƢŢŖ

ŉũŎ ŠŚŦĶĶŧŘĽžŧŲŎĶŉũŎ ŘťŏŏĶŧŘĽžŧŲŎĶŉũŎşŖŦŗŴŠŖơ ōŘŘŖĿŧŊũķŢļŊŦŜŉũŎŲŚťŕŮŖũŌŦŝŎƥ ŲŏŏĽžŧŚŢļ

ŠŎơŜŗœŬźŎŌŪŹŉũŎ ĶŧŘŢōũŏŧŗ ĶŧŘĽžŧŲŎĶŉũŎŲŚťŲőŎŌŪŹ 

 Macro and micro morphology of soils, soil composition and characterization, soil as a 

component of the ecosystem, weathering and soil formation, pedogenic processes, soil 
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environment, principles of soil classification, modern soil classification systems, natural soil bodies 

and soils capes, unit of land surface model and interpretation of soil classifications and maps 

 

Ķ,ŐŅ, 744 (361744)  ĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘŌŪŹŉũŎŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ   3(3-0-6) 

                               Land Resource Survey and Environmental Management   

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ĹžŧĽžŧĶŦŉĹŜŧŖŲŚťşŠşŦŖœŦŎōƥķŢļŌŘŦœŗŧĶŘŏŎŉũŎ ŜŪōŪĶŧŘŌŦŹŜŵŐŴŎĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘ 

űŌĹŎũĹűľœŧťşžŧŠŘŦŏĶŧŘşžŧŘŜĽŕŮŖũŢŧĶŧŝ ōŘňŪŜũŌŗŧ ŕŮŖũşŦňŅŧŎ ŢŭŌĶŜũŌŗŧ ŉũŎ œŬĿ ŲŚťşŦŊŜƥ ĶŧŘ

ŐŘťűŖũŎ ĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘ ŐƧłŠŧĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ ĶŘňŪŝūĶŞŧŴŎĶŧŘŜũűĹŘŧťŠƥőŚĶŘťŌŏ

şũŹļŲŜŉŚƢŢŖ 

 Definition of above-ground resources and their interrelationships, general approaches for 

resources survey, specific on techniques for survey of climate, geology, landform, hydrology, soils, 

flora and fauna, evaluation of resources survey, problems of environmental management and case 

studies in environmental impact assessment 

 

Ķ,ŐŅ, 745 (361745)  ĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝŲŚťŉũŎŴŎűķŊŘƢŢŎ    3(3-0-6) 

                              Climate Change and Tropical Soils 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ŢũŌōũœŚķŢļŐƧĽĽŦŗşũŹļŲŜŉŚƢŢŖ ŲŚť ĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝ ŌŪŹŖŪŊơŢĶŧŘĶžŧűŎũŉŲŚťĶŧŘ

ĶŘťĽŧŗŊŦŜķŢļŉũŎŴŎűķŊŘƢŢŎ  ŌŦźļŕŧŗŴŊƢĶŧŘűœŧťŐŚŮĶœŬĿ ŲŚťŐƜŧōŘŘŖĿŧŊũ ŐƧĽĽŦŗŌŪŹűŐƩŎķƢŢĽžŧĶŦŉķŢļ

ŉũŎŌŪŹŖŪőŚŊơŢĶŧŘŴĿƢŌŘŦœŗŧĶŘŌŪŹŉũŎ űĿơŎ ŐƧĽĽŦŗŌŧļűĹŖŪ ŔƘşũĶşƥ ŲŘơōŧŊŭ ŲŚťŘťŏŏőũŜŠŎƢŧŉũŎ ĹŜŧŖşžŧĹŦł

ķŢļĶŧŘŝūĶŞŧŜũĽŦŗŴŎŉũŎŌŪŹŖŪŐƧłŠŧ ŲŚťŜũōŪĶŧŘŲĶƢŵķŐƧłŠŧűŠŚơŧŎŦźŎ 

 Influence of environmental factors and climate change governing on genesis and 

distributions of soil in the tropics under cultivation practices and the natural forest stands, Soil 

limiting factors affecting the utilization of land resources such as chemical, physical, mineralogical 

and land surface systems, The importance of current research studies on problem soils and means 

for solving those problems 
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Ķ,ŐŅ, 75/ (36175/)  ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘŌŘŦœŗŧĶŘűĶŞŊŘ  3(0-1-6) 

                             Decision Support Systems for Agricultural Resource Management  

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ŠŚŦĶĶŧŘŲŚťŲŎŜĹũŉķŢļŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘŌŘŦœŗŧĶŘűĶŞŊŘķŢļŘťŏŏűĶŞŊŘ 

ŘťŏŏĽŦŉĶŧŘŅŧŎķƢŢŖŮŚŕŮŖũŢŧĶŧŝĶŧŘűĶŞŊŘ ķƢŢŖŮŚŉũŎ ķƢŢŖŮŚœŦŎōŭĶŘŘŖœŬĿŲŚťķƢŢŖŮŚĶŧŘĽŦŉĶŧŘőŚũŊ

œŬĿ ŘťŏŏĽŦŉĶŧŘŲŏŏĽžŧŚŢļŘťŏŏűĶŞŊŘ ŘťŏŏĽŦŉĶŧŘűĿŬŹŢŖųŗļőŮƢŴĿƢļŧŎ ĶŧŘŐŘťűŖũŎŌŧļűŚŬŢĶĶŧŘőŚũŊ

ŌŧļűĶŞŊŘųŉŗŴĿƢŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘŌŘŦœŗŧĶŘűĶŞŊŘ  

 Principles and concepts of Decision Support Systems for Agricultural Resource Management 

&DSSARM' of agricultural system,  DataBase Management System &DBMS' of weather, soil, 

genetic, and crop production management data sets,  ModelBase Management System &MBMS' 

for various agricultural systems,  User Interface &UI' management system,  the use of DSSARM to 

evaluate agricultural production options 

 

Ķ,ŐŅ, 752 (361752)  ĹŜŧŖŢŭŉŖşŖŏŮŘňƥŉũŎķŦźŎşŮļ     3(1-.-6) 

                             Advanced Soil Fertility    

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ĶŧŘŴĿƢűŌĹŎũĹŴŎĶŧŘŐŘŦŏŐŘŭļŉũŎ ŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŢļĹƥŐŘťĶŢŏŌŧļűĹŖŪ ŲŚťĶŧŘűĽŘũłűŊũŏųŊķŢļ

œŬĿ ųŉŗűľœŧťŴŎœŬźŎŌŪŹŌŪŹŖŪōŧŊŭŢŧŠŧŘŲŚťŖŪōŧŊŭŢŧŠŧŘŊŹžŧ ĶŧŘŴĿƢőŚŜũűĹŘŧťŠƥŉũŎŲŚťœŬĿ űœŬŹŢŲŎťŎžŧ

ųŐŘŲĶŘŖĶŧŘŴĿƢŐŭƟŗ ĶŧŘŜŧļŲőŎĶŧŘŴĿƢŉũŎ ŲŚťĶŧŘĽŦŉĶŧŘŉũŎűœŬŹŢŚŉĶŧŘŐŎűŐƛƫŢŎųŚŠťŠŎŦĶŴŎŉũŎ 

 Implementation of soil improving techniques, specifically in areas of nutrient and low-

nutrient, related to chemical composition and growth of plants, use of soil and plant analysis for 

recommendation in fertilizer programs  land use planning and soil managements for remediation of 

heavy metal contaminated soil 
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Ķ,ŐŅ, 762 (361762)  ĶŧŘœŦļŌŚŧŗŉũŎŲŚťĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ   3(3-0-6) 

   Soil Erosion and Sustainable Land Management 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ĶŘťŏŜŎĶŧŘűĶũŉŲŚťŘŮŐŲŏŏķŢļĶŧŘĿťŚƢŧļœŦļŌŚŧŗŉũŎ ŲŎŜŌŧļĶŧŘŐƝŢļĶŦŎ ŜŧļŲőŎ 

ŊŚŢŉĽŎĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢşžŧŠŘŦŏĶŧŘĽŦŉĶŧŘĶŧŘœŦļŌŚŧŗŉũŎųŉŗŖŪŎźžŧűŐƩŎŊŦŜĶŧŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

ĶŧŘŜũĽŦŗŲŚťĶŧŘŐŘťŖŧňĶŧŘşŮłűşŪŗŉũŎűœŬŹŢĹƢŎĹŜƢŧŠŧŲŎŜŌŧļŲĶƢŵķŌŪŹűŠŖŧťşŖŴŎœŬźŎŌŪŹ 

 Occurrence and types of soil erosion, control measures and planning, equipment for water 

erosion control and their effective uses, soil loss prediction equation, research methods and 

conservation needed inventory 

 

Ķ,ŐŅ, 769 (361769)  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ /    1(1-0-2) 

                             Selected Topics in Environmental Soil Science 1    

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

 ĶŧŘŏŘŘŗŧŗŴŎŠŦŜķƢŢűľœŧťŌŧļŌŪŹŎơŧşŎŴĽŲŚťűŐƩŎŐŘťűŉŸŎŌŪŹşžŧĹŦłŴŎŐƧĽĽŭŏŦŎűĶŪŹŗŜĶŦŏŢļĹƥ

ĹŜŧŖŘŮƢŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

 Lectures on the current significant and specific topics of interest related to environmental 

soil science 

 

Ķ,ŐŅ, 772 (361772)   ŐŅœŪŔƘşũĶşƥşũŹļŲŜŉŚƢŢŖ      3(3-0-6) 

                             Environmental Soil Physics      

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

ŚŦĶŞňťŌŧļĶŧŗŕŧœķŢļŉũŎ şŖŏŦŊũķŢļŎźžŧĶŦŏŜŦşŉŭœŘŭŎ ĶŧŘűķƢŧķŢļŎźžŧşŮơŉũŎ ĶŧŘŵŠŚŏơŧŲŚť

ĶŧŘœŦļŌŚŧŗķŢļŎźžŧ ĶŧŘŘťŏŧŗŎźžŧŴŊƢŉũŎŲŚťŖŚœũŞ ĶŧŘĿŚŐŘťŌŧŎŲŚťŐŘťşũŌōũŕŧœĶŧŘŴĿƢŎźžŧ 

şũŹļŲŜŉŚƢŢŖŲŚťœřŊũĶŘŘŖķŢļŉũŎ 

General physical characteristics of soils, water properties in relation to porous media, water 

entry into soil, surface runoff and water erosion, groundwater drainage and pollution, irrigation and 

water-use efficiency, environment and behavior of soil     
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Ķ,ŐŅ, 773 (361773)  ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ      3(3-0-6) 

                             Soil Water and Plant Relationships      

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

   şŖŏŦŊũŌŧļŔƘşũĶşƥķŢļŉũŎŲŚťŎźžŧ  ŎźžŧŴŎŉũŎŲŚťĹŜŧŖűŐƩŎŐŘťųŗĿŎƥķŢļŎźžŧ  ĶŧŘűĹŚŬŹŢŎŌŪŹķŢļŎźžŧ

ŴŎŉũŎ  űŀŚŚƥķŢļœŬĿ  ĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŎźžŧŴŎŉũŎĶŦŏœŬĿ  ĶŧŘŵŠŚķŢļŎźžŧőơŧŎŘŧĶ  ĶŧŘŵŠŚķŢļŎźžŧŴŎ

ŘťŏŏŉũŎ œŬĿ ŲŚť ŏŘŘŗŧĶŧŝ 

 Physical characteristics of soils and water, soil water and available water, soil water 

movement, plant cell, soil water and plant relationships, soil water movement from root, soil water 

movement on soil, plant and atmosphere system 

 

Ķ,ŐŅ, 779 (361779)  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 0   0(2-0-4) 

                             Selected Topics in Environmental Soil Science 2   

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

ĶŧŘŏŘŘŗŧŗŴŎŠŦŜķƢŢűľœŧťŌŧļŌŪŹŎơŧşŎŴĽŲŚťűŐƩŎŐŘťűŉŸŎŌŪŹşžŧĹŦłŴŎŐƧĽĽŭŏŦŎűĶŪŹŗŜĶŦŏŢļĹƥ

ĹŜŧŖŘŮƢŉƢŧŎĶŧŘĽŦŉĶŧŘŅŧŎķƢŢŖŮŚŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖűœŬŹŢĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧķŢļĶŧŘĽŦŉĶŧŘ

ŉũŎ 

Lectures on the current significant and specific topics of interest related to environmental 

soil science aiming at analysis of problems in soil management 

 

Ķ,ŐŅ, 789 (361789)  ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 3    3(3-0-6) 

                             Selected Topics in Environmental Soil Science 3 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

ĶŧŘŏŘŘŗŧŗŴŎŠŦŜķƢŢűľœŧťŌŧļŌŪŹŎơŧşŎŴĽŲŚťűŐƩŎŐŘťűŉŸŎŌŪŹşžŧĹŦłŴŎŐƧĽĽŭŏŦŎűĶŪŹŗŜĶŦŏŢļĹƥ

ĹŜŧŖŘŮƢŌŧļŐŅœŪŝŧşŊŘƥ 

Lectures on the current significant and specific topics of interest related to soil science 
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Ķ,ŐŅ, 57/ &14/57/'   şŦŖŖŎŧ /       /&/-.-0' 

     Seminar / 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŕŧĹŜũĿŧ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ 

ŠŚŦĶĶŧŘşŦŖŖŎŧŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŠŦŜķƢŢűľœŧťŠŘŬŢļŧŎŜũĽŦŗŌŪŹŌžŧŉƢŜŗŊŎűŢļ &ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ' 

ŉƢŧŎŐŅœŪŝŧşŊŘƥ 

Principles of seminar related to special topic or self-bgpcarcb pcqc_paf &K_qrcpýq Rfcqgq' gl qmgj 

science  

 

Ķ,ŐŅ, 570 &14/570'  şŦŖŖŎŧ 0       /&/-.-0' 

     Seminar 0 

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8ŵŉƢŘŦŏŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŲŚƢŜŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖĶŦŏĶŧŘűşŎŢ

ŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ ŲŚťŊƢŢļőơŧŎŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖĶŘťŏŜŎ

ŜũĿŧ 14/57/ 

ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ 

ŠŚŦĶĶŧŘşŦŖŖŎŧŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŠŦŜķƢŢűľœŧťŠŘŬŢļŧŎŜũĽŦŗŌŪŹŌžŧŉƢŜŗŊŎűŢļ &ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ' 

ŉƢŧŎŐŅœŪŝŧşŊŘƥ 

Principles of seminar related to special topic or self-directed research (Mastepýq Rfcqgq' gl qmgj 

science  

 

Ķ,ŐŅ, 575 &14/575'  ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ       14 ŠŎơŜŗĶũŊ 

K_qrcpýq Rfcqgq  

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŵŉƢŘŦŏŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŲŚƢŜ ŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖĶŦŏĶŧŘűşŎŢķŢŢŎŭŖŦŊũ

ŠŦŜķƢŢųĹŘļŘơŧļ  

 

Ķ,ŐŅ, 577 &14/577'  ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ       /0 ŠŎơŜŗĶũŊ 

K_qrcpýq Rfcqgq  

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8 ŵŉƢŘŦŏŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŲŚƢŜ ŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖĶŦŏĶŧŘűşŎŢķŢŢŎŭŖŦŊũ

ŠŦŜķƢŢųĹŘļŘơŧļ  
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Ķ,ŘĶ, 500 &366722'  ŘťŏŏķƢŢŖŮŚűĿũļœŬźŎŌŪŹşžŧŠŘŦŏĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ   3(2-3-4) 

 Spatial Information Systems for Resource Management  

űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ: 366702 ŠŘŬŢŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļşŧķŧŜũĿŧ 

             ŢļĹƥŐŘťĶŢŏķŢļŘťŏŏŲŚťĶŘťŏŜŎĶŧŘŌŪŹűĶŪŹŗŜķƢŢļĶŦŏĶŧŘŎžŧűķƢŧĶŧŘŜũűĹŘŧťŠƥĶŧŘŲşŉļ

ķƢŢŖŮŚ ŌŪŹşŧŖŧŘŋŢƢŧļŢũļŊžŧŲŠŎơļŌŧļŕŮŖũŝŧşŊŘƥ ŲŚťķƢŢŖŮŚŢŬŹŎ ŷ  ŚŦĶŞňťųĹŘļşŘƢŧļķŢļķƢŢŖŮŚ ĶŧŘ

ŜũűĹŘŧťŠƥűĿũļœŬźŎŌŪŹ  ĶŧŘŜŧļŲőŎűĿũļœŬźŎŌŪŹ ĶŧŘŜŧļŲőŎŘťŏŏķƢŢŖŮŚűĿũļœŬźŎŌŪŹ űœŬŹŢŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘ

ŜŧļŲőŎĶŧŘűĶŞŊŘŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ ĶŧŘŐńũŏŦŊũĶŧŘĽťűşŘũŖşŘƢŧļŐŘťşŏĶŧŘňƥŴŎĶŧŘűŘŪŗŎŘŮƢ

ĶŘťŏŜŎĶŧŘŌŦźļŠŖŉŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŘťŏŏķƢŢŖŮŚűĿũļœŬźŎŌŪŹ ųŉŗŴĿƢųŐŘŲĶŘŖŌŪŹűŠŖŧťşŖŏŎ

ŵŖųĹŘĹŢŖœũŜűŊŢŘƥ ŲŚťķƢŢŖŮŚŌŪŹŘŜŏŘŜŖŵŉƢĽŧĶœŬźŎŌŪŹĽŘũļ 

             Fundamental components and processes of spatial information systems including data 

acquisition, analyses and display, This spatial data structure, spatial analyses, system planning and 

implementing for agricultural planning and resource management, Laboratory work involves 

hands-on experience in different processing of spatial information systems using microcomputer-

based software and real world data 
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2. ĹžŧşŦŹļŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 
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3. 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, ĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœŚŪųŢŎŧŘƥŵŉŊƥşžŧŠŘŦŏűŐƩŎ

ŜŦşŉŭŐŘŦŏŐŘŭļŉũŎ, 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

ŢŭŏŚŘŧĿōŧŎŪ ĽŦļŠŜŦŉŢŭŏŚŘŧĿōŧŎŪ, /4.-/43, 

2, ŢŎŭşŘŧ œũŝŎƢŢŗ ŲŚť ŢŘŜŘŘň ľŦŊŘşŪŘŭƢļ, 2560, ĶŧŘĹŦŉŲŗĶűĿŬźŢŲŏĹŌŪűŘŪŗŌŪŹŖŪŝŦĶŗŕŧœŴŎĶŧŘŊŘūļ

ŵŎųŊŘűĽŎŲŚťŗơŢŗŚťŚŧŗŔŢşűŔŊĽŧĶŉũŎŘŢŏŘŧĶķƢŧŜ, ŘŧŗļŧŎĶŧŘŐŘťĿŭŖűşŎŢőŚļŧŎŜũĽŦŗ

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

ŢŭŏŚŘŧĿōŧŎŪ ĽŦļŠŜŦŉŢŭŏŚŘŧĿōŧŎŪ, /44-/51, 

 

ŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Kudreaung P, and A, Shutsrirung, 0./3, Physico-chemical changes during composting of 

longan leafs, Proceedings8 International Graduate Research Conferences 2015, December 

11, 2015, Graduate School, Chiang Mai University, Chiang Mai Thailand, ST267-ST272, 

0, Chromkaew Y, and A, Shutsrirung, 0./2, Screening and valuation of arsenite transformation of 

arsenic-resistant bacteria isolated from cultivated soil in northern Thailand, Proceedings8 

The 3th National and International Hatyai Conference 0./2, May /4, 0./2, Hat Yai 

University, Hat Yai Thailand, /0/4-/004, 
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1, Ratanaprommanee C, and A, Shutsrirung, 0./2, Chemical properties and potential use in 

agriculture of Leonardite from different sources in Thailand, Proceedings8 The 3th National 

and International Hatyai Conference 0./2, May /4, 0./2, Hat Yai University, Hat Yai 

Thailand, /014-/024, 

 

0, ŢŧĽŧŘŗƥ ŉŘ,ĿŮĿŧŊũ  şŦŎōŌŘŦœŗƥ   
 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘ  

ŘťŉŦŏĿŧŊũ  
 

/, ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ ŲŚť ĶŎĶŜŘŘň ŎœœŘŘň, 2560, őŚķŢļĶŧŘŴĿƢŐŭƟŗŚťŚŧŗĿƢŧŊơŢĶŧŘűĽŘũłűŊũŏųŊ

ŲŚťőŚőŚũŊķŢļķƢŧŜűŖŚŸŉœŦŎōŭƥŢŧŠŧŘşŦŊŜƥŴŎœŬźŎŌŪŹĽŦļŠŜŦŉŊŧĶ, ŜŧŘşŧŘűĶŞŊŘ, 33&2'8                  

225-234,  

0, ŕŘňƥœŘŘň ŜļŝƥşŋŧŎ ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ ŲŚť ŉŘŭňŪ ŎŧœŘŠŖ, 2560,  őŚķŢļŗŮűŘŪŗŲŚťŲĹŚűŀŪŗŖ

ŀŦŚűŔŊŊơŢĶŧŘűĽŘũłűŊũŏųŊķŢļűŘœŀŪŉŌŪŹŐŚŮĶŴŎŕŧĹűŠŎŬŢķŢļŐŘťűŌŝŵŌŗ ŜŧŘşŧŘűĶŞŊŘ, 

33&1'8 71 ú 80,  

1, ĶŎĶŜŘŘň ŎœœŦŎōƥ ŲŚť ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ, 2559, ĶŧŘĽŦŉĶŧŘŐŭƟŗŌŪŹűŠŖŧťşŖşžŧŠŘŦŏĶŧŘőŚũŊűŖŚŸŉ

œŦŎōŭƥķƢŧŜųœŉŢŧŠŧŘşŦŊŜƥŴŎœŬźŎŌŪŹĽŦļŠŜŦŉŊŧĶ, ŜŧŘşŧŘŜũĽŦŗŲŚťşơļűşŘũŖŜũĿŧĶŧŘűĶŞŊŘ, 338&1' 

10-19, 2,  

2, ňŦŅŜŭŇũ űŎŊŘŐŘťűşŘũŅ ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ ŲŚť ŉŘŭňŪ ŎŧœŘŠŖ, 2558, őŚķŢļĶŘŉ 3,5,6-ŵŌŘĹŚŢ

ųŘ-2- ŵœŘŪŉũŚŢŢĶŀŪŢťŀũŊũĶ ŲŚťĶŚŮųĹşŊơŢĶŧŘűŊũŏųŊŲŚťĹŭňŕŧœőŚķŢļşƢŖųŢœŦŎōŭƥŌŢļŉŪ, 

ŜŧŘşŧŘűĶŞŊŘ, 318 177-186,  

3, ŝũŘũŘŦŊŎƥ ŐŧĶŐŘťųĹŎ ŲŚť ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ, 2558, ĶŧŘŴĿƢķŢļűşŪŗĽŧĶĶŧŘőŚũŊĹŘŦŹļűŖŸŉűœŬŹŢőŚũŊ

űŐƩŎŐŭƟŗŢũŎŌŘŪŗƥ 1, őŚķŢļŢŭňŠŕŮŖũŌŪŹŴĿƢŴŎĶŧŘŢŏŲŠƢļŲŚťŘťŗťűŜŚŧĶŧŘűĶŸŏŊơŢĹŭňşŖŏŦŊũŐŭƟŗ

ŢũŎŌŘŪŗƥĹŘŦŹļ, ŜŧŘşŧŘűĶŞŊŘ, 318 31-38, 

 
 

ŘťŉŦŏŎŧŎŧĿŧŊũ  

1, Schweikle, J,, W, Spreer, K, Sringarm, S, Karaj, C, Santasup and J, Müller, 0./4, Analysis of 

biochar from different kinds of feedstock and varying pyrolysis temperature I8 Chemical and 

microscopic properties, Journal of Agriculture 108 21-31,  
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0, Tyayon, P,, W, Spreer, N, Wuttisathitthaworn, K, Lammwut, S, Karaj, K, Intani, K, Sringarm, C, 

Santasup and J, Müller, 2016, Analysis of biochar from different kinds of feedstock and 

varying pyrolysis temperature II8 Analysis of biochar from a local Kiln, Journal of Agriculture 

328 55-61, 

1, Pakvilai, N,, T, Prapamontol, P, Thavornyutikarn, A, Mangklabruks, S, Chantara, S, Hongsibong 

and C, Santasup, 2015, A simple and sensitive GC-ECD method for detecting synthetic 

pyrethroid insecticide residues in vegetable and fruit samples, Chiang Mai J, Sci, 42&1'8 

196-207,  

2, Chaiwan F,, C, Santasup, K, Sringarm and A, Shutsrirung, 2013, Antioxidant activity, vitamin C 

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

beneficial Microorganisms,  CMU, J, Nat, Sci, 12 &2'8 79-89, 
 

ĶŧŘŎžŧűşŎŢőŚļŧŎŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘ  

ŘťŉŦŏĿŧŊũ 

/, ŜũŘũŗŧ ŲşŎĽŦŎŌŢļ ŲŚť ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ, 2559, ŢŦŊŘŧŐŭƟŗŵŎųŊŘűĽŎŌŪŹűŠŖŧťşŖşžŧŠŘŦŏĶŧŘőŚũŊ

ķƢŧŜųœŉŠŜŧŎŴŎĽŦļŠŜŦŉ űĿŪŗļŴŠŖơ, ľŏŦŏűŊŸŖļŧŎŐŘťĿŭŖŜũĿŧĶŧŘļŧŎűĶŞŊŘŎűŘŝŜŘ ĹŘŦźļŌŪŹ 14, 

ŜŦŎŌŪŹ 1 ŋūļ 2 œřŝĽũĶŧŗŎ 2559, ŠŎƢŧ 182-187, 

 

őŚļŧŎŢŬŹŎŷ űĿơŎ ŊžŧŘŧ ŏŌĹŜŧŖ şũŌōũŏŦŊŘ ŤŚŤ 
 

/, ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ, 2560, ŲŎŜŌŧļŴŎĶŧŘĽŦŉĶŧŘŉũŎşžŧŠŘŦŏŐŚŮĶőŦĶŴŎųŘļűŘŬŢŎ, ŴŎ ĹŮơŖŬŢĶŧŘőŚũŊőŦĶ

ĹŭňŕŧœŲŚťŐŚŢŉŕŦŗŴŎųŘļűŘŬŢŎ, ŠŎƢŧ 38-55, ĽŘũŗŧ ŜũşũŌōũŽœŧŎũĿ, ŏŘŘňŧōũĶŧŘ, űĿŪŗļŴŠŖơ8 

şŚũŚşŵŖŚƥ, 

2, ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ ŲŚť ŢũŌōũşŭŎŌŘ ŎŦŎŌĶũĽ, 2560, ĶŧŘŴŠƢŐŭƟŗŴŎŘťŏŏŎźžŧĶŦŏœŬĿőŦĶŴŎųŘļűŘŬŢŎ, ŴŎ 

ĹŮơŖŬŢĶŧŘőŚũŊőŦĶĹŭňŕŧœŲŚťŐŚŢŉŕŦŗŴŎųŘļűŘŬŢŎ, ŠŎƢŧ 56-79, ĽŘũŗŧ ŜũşũŌōũŽœŧŎũĿ, 

ŏŘŘňŧōũĶŧŘ, űĿŪŗļŴŠŖơ8 şŚũŚşŵŖŚƥ, 

3, ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ, 2558, ĶŧŘŜũűĹŘŧťŠƥŉũŎŲŚťœŬĿűŏŬźŢļŊƢŎ, űŢĶşŧŘŐŘťĶŢŏĶŧŘşŢŎŜũĿŧ 361322, 

ŕŧĹŜũĿŧœŬĿŝŧŊŘƥŲŚťŐŅœŪŝŧşŊŘƥ, ĹňťűĶŞŊŘŝŧşŊŘƥ, ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 153 ŠŎƢŧ, 

4, ĿŮĿŧŊũ şŦŎōŌŘŦœŗƥ, 2556, ĶŧŘĽŦŉĶŧŘōŧŊŭŢŧŠŧŘ, ŴŎ ŖťŖơŜļ8 ĶŧŘőŚũŊŲŚťűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏ

űĶŪŹŗŜ ŠŎƢŧ 227-238, ōŜŦĿĿŦŗ ŘŦŊŎƥĿűŚŝ, ŜũŚŧŜŦŚŗƥ ĹžŧŐŜŎ ŲŚť ōŪŘŎŭĿ űĽŘũłĶũĽ, ŏŘŘňŧōũĶŧŘ, 

űĿŪŗļŴŠŖơ8 ŜŎũŉŧĶŧŘœũŖœƥ, 
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1, ŢŧĽŧŘŗƥ ŉŘ,ŎũŜŦŊũ  ŢŎļĹƥŘŦĶŞƥ 

őŚļŧŎŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘ  

ŘťŉŦŏĿŧŊũ 
 

1, ŅŐŘŦńŅƥ şŪŚŢŗŢŭơŎŲĶƢŜ şŭŎŌŘ ĹžŧŗŢļ ŲŚťŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ, ŝŦĶŗŕŧœĶŧŘşťşŖŔŢşŔŢŘŦşŴŎŘťŏŏ

ŎũűŜŝŐƜŧĿŭŖĿŎŏƢŧŎŠŎŢļűŊơŧ ŢžŧűŕŢŲŖơŜŧļ ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ, 2556, ŜŧŘşŧŘŜũĽŦŗŲŚťœŦŇŎŧ 

ŖĽō, ŐƙŌŪŹ 36 &ľŏŦŏŌŪŹ 4 ŊŭŚŧĹŖ-ōŦŎŜŧĹŖ 2556' ŠŎƢŧ 493-502, 
 

 

ĶŧŘŎžŧűşŎŢőŚļŧŎŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘ ŘťŉŦŏĿŧŊũ 
 

1, şŧŖŧŘŋ şŭŖųŎĽũŊŘŧŕŘňƥ şŭŎŌŘ ĹžŧŗŢļ ŲŚť ŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ, 0335, ŝŦĶŗŕŧœĶŧŘĶŦĶűĶŸŏĹŧŘƥŏŢŎ

ŴŎşŜŎŐƜŧŵŖƢşŦĶŲŚťşŎşŧŖŴŏŢŧŗŭ 22 Őƙ ųĹŘļĶŧŘœŦŇŎŧŉŢŗŊŭļŢŦŎűŎŬŹŢļŖŧĽŧĶœŘťŘŧĿŉžŧŘũ

ķŢļşŖűŉŸĽœŘťŝŘŪŎĹŘũŎŌŘŧŏŘŖŘŧĿĿŎŎŪ ĽŦļŠŜŦŉűĿŪŗļŘŧŗ, ĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŲŚťŎžŧűşŎŢ

őŚļŧŎŜũĿŧĶŧŘűĹŘŬŢķơŧŗļŧŎŜũĽŦŗŎũűŜŝŜũŌŗŧŐƜŧŵŖƢ ŐŘťűŌŝŵŌŗ8 ŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŎũűŜŝŜũŌŗŧŊơŢ

ĶŧŘŐŘŦŏŊŦŜŊŧŖĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ĹňťŜŎŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ, 

ĶŘŭļűŌœŤ, 23-24 ŖĶŘŧĹŖ 2557 ŠŎƢŧ 263-271,  

2, şŭŎŌŘ ĹžŧŗŢļ şŭŕŧœ ŐŧŘŖŪ ŲŚť ŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ, 0335, ĶŧŘűŐŚŪŹŗŎŲŐŚļķŢļşŦļĹŖœŬĿĶŦŏĶŧŘĶŦĶ

űĶŸŏĹŧŘƥŏŢŎŴŎŐƜŧőŚŦŉŴŏŏŘũűŜňŝŮŎŗƥŝūĶŞŧĶŧŘœŦŇŎŧŠƢŜŗţơŢļŵĹŘƢ ŢŦŎűŎŬŹŢļŖŧĽŧĶœŘťŘŧĿŉžŧŘũ 

ŢžŧűŕŢŉŢŗşťűĶŸŉ ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ, ĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŲŚťŎžŧűşŎŢőŚļŧŎŜũĿŧĶŧŘűĹŘŬŢķơŧŗ

ļŧŎŜũĽŦŗŎũűŜŝŜũŌŗŧŐƜŧŵŖƢŐŘťűŌŝŵŌŗ ĹňťŜŎŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ, ĶŘŭļűŌœŤ, 

23-24 ŖĶŘŧĹŖ 2557 ŠŎƢŧ 218-232,  

3, ŅŐŘŦńŅƥ şŪŚŢŗŢŭơŎŲĶƢŜ şŭŎŌŘ ĹžŧŗŢļ ŲŚťŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ, ŝŦĶŗŕŧœĶŧŘşťşŖŵŎųŊŘűĽŎŴŎŘťŏŏ

ŎũűŜŝŐƜŧĿŭŖĿŎŏƢŧŎŠŎŢļűŊơŧ ŢžŧűŕŢŲŖơŜŧļ ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ, 2556, ĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŲŚť

ŎžŧűşŎŢőŚļŧŎŜũĿŧĶŧŘűĹŘŬŢķơŧŗļŧŎŜũĽŦŗŎũűŜŝŜũŌŗŧŐƜŧŵŖƢ ŐŘťűŌŝŵŌŗ ĹŘŦźļŌŪŹ 28 ĹŜŧŖŘŮƢ

ŎũűŜŝŜũŌŗŧűœŬŹŢĶŧŘŔƛƫŎŔŮ ŖŠŧŜũŌŗŧŚŦŗŲŖơųĽƢ, ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ, 24-26 ŖĶŘŧĹŖ 2556 ŠŎƢŧ 

127-135,  

4, ĽŦĶŘœļŞƥ ŵĿŗŜļŝƥ şŭŎŌŘ ĹžŧŗŢļ ŎũŜŦŊũ ŢŎļĹƥŘŦĶŞƥ ŐŘťşũŌōũŽ ŜŦļŕĹœŦŇŎŜļŝƥ ŲŚťşŭŕŧœ ŐŧŘŖŪ, 

2556,ĶŧŘŐŘťűŖũŎŐŘũŖŧňĶŧŘşťşŖĹŧŘƥŏŢŎŴŎşŦļĹŖœŬĿŐƜŧŵŖƢĿŎũŉŊơŧļŷ ň ŝŮŎŗƥŝūĶŞŧĶŧŘ

œŦŇŎŧŠƢŜŗţơŢļŵĹŘƢŢŦŎűŎŬŹŢļŖŧĽŧĶœŘťŘŧĿŉžŧŘũ ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ,  ĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŲŚť

ŎžŧűşŎŢőŚļŧŎŜũĿŧĶŧŘűĹŘŬŢķơŧŗļŧŎŜũĽŦŗŎũűŜŝŜũŌŗŧŐƜŧŵŖƢŐŘťűŌŝŵŌŗ ĹŘŦźļŌŪŹ 2 ŖŠŧŜũŌŗŧŚŦŗŲŖơ

ųĽƢ,ĿŪŗļŴŠŖơ, 24-26 ŖĶŘŧĹŖ 2556 ŠŎƢŧ 136-144,  
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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,  



 70 

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,  

0, 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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4. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŠŚŦĶşŮŊŘűŉũŖĶŦŏŠŚŦĶşŮŊŘŌŪŹŐŘŦŏŐŘŭļŴŠŖơ 

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

ĿŬŹŢŠŚŦĶşŮŊŘ   

ŕŧŞŧŵŌŗ    ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪ

ŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

ŕŧŞŧŢŦļĶřŞ  Master of Science in Soil Science and Natural  

                  Resource Management 

ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ  

ŕŧŞŧŵŌŗ       8 ĿŬŹŢűŊŸŖ ŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ  &ŐŅœŪ

  ŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ 

  ōŘŘŖĿŧŊũ' 

 8 ĿŬŹŢŗơŢ    ŜŌ,Ŗ, &ŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

  ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ' 

ŕŧŞŧŢŦļĶřŞ  8 ĿŬŹŢűŊŸŖ Master of Science (Soil Science and 

  Natural Resource Management) 

 8 ĿŬŹŢŗơŢ    M.S. (Soil Science and 

  Natural Resource Management) 

ĿŬŹŢŠŚŦĶşŮŊŘ   

ŕŧŞŧŵŌŗ   ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ

şũŹļŲŜŉŚƢŢŖ 

ŕŧŞŧŢŦļĶřŞ  Master of Science in Environmental Soil Science  

 

ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ  

ŕŧŞŧŵŌŗ  8 ĿŬŹŢűŊŸŖ   ŜũŌŗŧŝŧşŊŘŖŠŧŏŦňņũŊ &ŐŅœŪŝŧşŊŘƥ 

  şũŹļŲŜŉŚƢŢŖ' 

 8 ĿŬŹŢŗơŢ    ŜŌ,Ŗ, &ŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ' 

ŕŧŞŧŢŦļĶřŞ 8 ĿŬŹŢűŊŸŖ   Master of Science (Environmental Soil 

   Science) 

 8 ĿŬŹŢŗơŢ    M.S. (Environmental Soil Science) 

 

/, ĹňŧĽŧŘŗƥŉƢŧŎĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ 

ōŘŘŖĿŧŊũ œŘƢŢŖŌŦźļĶŘťŏŜŎŜũĿŧŌŪŹ

ŘŦŏőũŉĿŢŏ ŵŉƢŗƢŧŗŵŐŢŗŮơŕŧŗŴŊƢ ŕŧĹŜũĿŧ

ŴŠŖơ ĹŬŢ ŕŧĹŜũĿŧűĶŞŊŘŌŪŹşŮļŲŚť

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

0, űœŬŹŢŴŠƢşŢŉĹŚƢŢļĶŦŏŐŘŦĿłŧķŢļ

ŠŚŦĶşŮŊŘ 

1, ŖŪĶŧŘŐŘŦŏŐŘŭļűŎŬźŢŠŧŜũĿŧŴŠƢŖŪĹŜŧŖ

űĿŬŹŢŖųŗļĶŦŏŲŎŜŌŧļŌŪŹŖŪĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘŉũŎŢŗơŧļŗŦŹļŗŬŎ ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪŌŪŹŚŉőŚĶŘťŌŏŉƢŧŎŚŏŊơŢ

ĹŭňŕŧœŉũŎŲŚťşơļŲŜŉŚƢŢŖ 
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ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏųĹŘļşŘƢŧļŠŚŦĶşŮŊŘŐŘũłłŧųŌ Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ, 2556' ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ, 2561' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ŵŖơŖŪŲŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/'  ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ                          14     ŠŎơŜŗĶũŊ űœŬŹŢűŐƘŉųŢĶŧşşžŧŠŘŦŏőŮƢŊƢŢļĶŧŘ

ŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗĶŧŘŌžŧŜũĽŦŗ

űœŪŗļŢŗơŧļűŉŪŗŜ ŲŚť/ŠŘŬŢ űŐƘŉ

ųŢĶŧşŎŦĶŝūĶŞŧŊơŧļĿŧŊũŕŧŗŴŊƢ

ųĹŘļĶŧŘ double degree ŠŘŬŢ          

ŢŬŹŎ ŷ ŖŧŌžŧŜũĽŦŗűœŪŗļŢŗơŧļűŉŪŗŜ

ųŉŗŵŖơŊƢŢļŖŪĶŘťŏŜŎŜũĿŧűŘŪŗŎ 

 Ķ, ŐŘũłłŧŎũœŎōƥ           14      ŠŎơŜŗĶũŊ 

161575 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ           36      ŠŎơŜŗĶũŊ  

 ķ ,ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

/, ŎŦĶŝūĶŞŧĽťŊƢŢļĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥ                          

ŴŎĶŧŘşŦŖŖŎŧŢŗơŧļŎƢŢŗŕŧĹĶŧŘŝūĶŞŧŚť 1  ĹŘŦźļ űŐƩŎĽžŧŎŜŎŵŖơŎƢŢŗĶŜơŧ 3  ŕŧĹ

ĶŧŘŝūĶŞŧ 

 0, ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ ŠŘŬŢŢŗơŧļ

ŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎ

ŅŧŎķƢŢŖŮŚ TCI Tier 1 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŲŚť ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎ

ŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏ

ŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) 

űŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper) ųŉŗŌŪŹőŚļŧŎŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭ

ŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ &first author) ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ 

 

 1, ŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎőŚķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ųŉŗőơŧŎĹŜŧŖ

űŠŸŎĿŢŏķŢļŐŘťōŧŎĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧĹňťŲŚťŘŜŏŘŜŖ şơļŏŦňņũŊ

ŜũŌŗŧŚŦŗŌŭĶŕŧĹĶŧŘŝūĶŞŧ 

 

 Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ     

    /, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ            ŕŧŞŧŊơŧļŐŘťűŌŝ  

    2, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ                   ŵŖơŖŪ 
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ŠŚŦĶşŮŊŘ Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ &œ,ŝ, 2561' űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ               ŵŖơŎƢŢŗĶŜơŧ  14  ŠŎơŜŗĶũŊ 

Ķ. ĶŘťŏŜŎŜũĿŧűŘŪŗŎ                             ŵŖơŎƢŢŗĶŜơŧ  02  ŠŎơŜŗĶũŊ 

   /. ĶŘťŏŜŎŜũĿŧŴŎŘťŉŦŏŏŦňņũŊŝūĶŞŧ     ŵŖơŎƢŢŗĶŜơŧ  0/  ŠŎơŜŗĶũŊ 

 /./ ĶŘťŏŜŎŜũĿŧŴŎşŧķŧŜũĿŧűľœŧť    ŵŖơŎƢŢŗĶŜơŧ  15  ŠŎơŜŗĶũŊ 

 /././ ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ   0  ŠŎơŜŗĶũŊ 

  14/57/ Ķ,ŐŅ, 57/ şŦŖŖŎŧ /      /  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

   

  

 

 

      

 

 

 

 

 14/57/ Ķ,ŐŅ, 57/ şŦŖŖŎŧ /              /  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

1, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ŎŦĶŝūĶŞŧŖŪųŢĶŧşĹƢŎĹŜƢŧļŧŎŜũĽŦŗŌŪŹ

űĶŪŹŗŜķƢŢļĶơŢŎœŦŇŎŧűŐƩŎųĹŘļŘơŧļ

ŜũŌŗŧŎũœŎōƥ 

2, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎŜũĿŧ 

ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

 

 

 

 

 

 

űŠŖŬŢŎűŉũŖ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/570 Ķ, ŐŅ,570 şŦŖŖŎŧ 0   /  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

1.1.2 ĶŘťŏŜŎŜũĿŧűŚŬŢĶ ŵŖơŎƢŢŗĶŜơŧ  13  ŠŎơŜŗĶũŊ 

  ŴŠƢŎŦĶŝūĶŞŧűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŌŧļŐŅœŪŝŧşŊŘƥ  

  ŠŘŬŢŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļ 

  ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ 

  ĶŘťŏŜŎŜũĿŧşŧķŧŐŅœŪŝŧşŊŘƥ : 

 

14/5/0 ŌŘŦœŗŧĶŘŉũŎŲŚťŕŮŖũŢŧĶŧŝķŢļŘťŏŏűĶŞŊŘ  1  ŠŎơŜŗĶũŊ 

 

14/570 Ķ, ŐŅ,570 şŦŖŖŎŧ 0   /  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

űŠŖŬŢŎűŉũŖ 

ŴŠƢŎŦĶŝūĶŞŧűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ  

 

 

 

 

361712 ŌŘŦœŗŧĶŘŕŮŖũŢŧĶŧŝŲŚťŉũŎķŢļŘťŏŏűĶŞŊŘ 1  ŠŎơŜŗĶũŊ 

/, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎŜũĿŧ 

ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚť ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

 

űœŬŹŢŴŠƢşŢŉĹŚƢŢļĶŦŏŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ 

 

 

 

 

/, ŐŘŦŏĿŬŹŢŕŧŞŧŵŌŗŴŠƢşŢŉĹŚƢŢļĶŦŏ

ŕŧŞŧŢŦļĶřŞŖŧĶķūźŎ 

0, űœŬŹŢŴŠƢųŢĶŧşŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘ

şŧŖŧŘŋŚļŌťűŏŪŗŎűŘŪŗŎŵŉƢ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

 

 

 

 

 

 

 

 

14/501 şŖŉŭŚŗƥűĹŖŪŴŎŉũŎ   1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

14/502 űĹŖŪŔƘŀũĶŦŚķŢļĹŢŚŚŢŗŉƥŉũŎ   1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

14/501 şŖŉŭŚűĹŖŪŴŎŉũŎ  1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

ŐƘŉĶŘťŏŜŎŜũĿŧ 

 

                               

1, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ ĹžŧŢōũŏŧŗŚŦĶŞňť

ĶŘťŏŜŎŜũĿŧ űŎŬźŢŠŧĶŘťŏŜŎŜũĿŧ ŲŚťĶŧŘ

œŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧŴŠƢŊŘļ

ĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ ŲŚť ŐŘŦŏŐŘŭļ

ŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚ

ĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 ŉƢŧŎ ŊŧŖĶŘŢŏ

ŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ ŢŭŉŖŝūĶŞŧ

ŲŠơļĿŧŊũ &TQF) 

/, ŐŘŦŏĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢŋŮĶŊƢŢļŲŚťşŢŉĹŚƢŢļ

ĶŦŎ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ųŢĶŧşŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘ

şŧŖŧŘŋŚļŌťűŏŪŗŎűŘŪŗŎŵŉƢ 

1, ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF) 

ŖŪűŎŬźŢŠŧŵŖơűĶŪŹŗŜĶŦŏŲŎŜŌŧļĶŧŘŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ

şũŹļŲŜŉŚƢŢŖ 

 
 



 78 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/503  ŉũŎŴŎşŕŧœŎźžŧķŦļ   1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

14/510 ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎ   1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

14/503  ŉũŎŴŎşŕŧœŎźžŧķŦļŲŚťĶƣŧŀűŘŬŢŎĶŘťĽĶ         1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

14/510  ŢũŎŌŘŪŗŜŦŊŋŭŴŎŉũŎŲŚťĹŭňŕŧœşũŹļŲŜŉŚƢŢŖ  1  ŠŎơŜŗĶũŊ 

  

 

 

 

 

 

 

 

 

/, ŐŘŦŏĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢŌŦŎşŖŦŗŲŚťşŢŉĹŚƢŢļĶŦŏ

ŠŚŦĶşŮŊŘ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢųŢĶŧş

ŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘşŧŖŧŘŋŚļŌťűŏŪŗŎ

űŘŪŗŎŵŉƢ 

1, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎŜũĿŧ ŲŚť

ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧŴŠƢŊŘļ

ĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎ

ĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢ

ĹŘŏŌŦźļ 3 ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏ ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF) 

/, űŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢŌŦŎşŖŦŗŲŚťşŢŉĹŚƢŢļĶŦŏŠŚŦĶşŮŊŘ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢųŢĶŧş

ŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘşŧŖŧŘŋŚļŌťűŏŪŗŎ

űŘŪŗŎŵŉƢ 

1, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎŜũĿŧ ŲŚť

ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧŴŠƢŊŘļ

ĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚť ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎ

ĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏ

ŌŦźļ 3 ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF) 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/511 ĶŧŘŊŘūļŵŎųŊŘűĽŎŌŧļĿŪŜŕŧœ   1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

14/512 ŜũōŪĶŧŘŝūĶŞŧĶŧŘŊŘūļŵŎųŊŘűĽŎŌŧļĿŪŜŕŧœ     0 ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

14/511 ĽŭŚũŎŌŘŪŗƥŌŪŹűŐƩŎŐŘťųŗĿŎƥűœŬŹŢĶŧŘűĶŞŊŘŗŦŹļŗŬŎ  1 ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

ŐƘŉĶŘťŏŜŎŜũĿŧ 

 

 

 

14/735 űŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗĿŪŜŕŧœ /  ŠŎơŜŗĶũŊ 

 

 

 

 

 

1. űŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗ

ŲŚťŕŧŞŧŢŦļĶřŞŴŠƢĿŦŉűĽŎŲŚťŌŦŎşŖŦŗ 

2. ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ųŢĶŧşŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘ

şŧŖŧŘŋŚļŌťűŏŪŗŎűŘŪŗŎŵŉƢ 

3.  ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ

ŲŚť ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF) 

ŖŪűŎŬźŢŠŧŴŎĶŘťŏŜŎŜũĿŧűŐƘŉŴŠŖơ 14/513 

&űŌĹųŎųŚŗŪĶŧŘőŚũŊŐŭƟŗŢũŎŌŘŪŗƥŲŚťŐŭƟŗ

ĿŪŜŕŧœ' ŀūŹļŖŪűŎŬźŢŠŧĹŘŢŏĹŚŭŖŜũĿŧ 14/512 

ŲŚťűœũŹŖűŊũŖűŎŬźŢŠŧŲŚťŜũŌŗŧĶŧŘŌŪŹŌŦŎşŖŦŗ 

űŐƘŉĶŘťŏŜŎŜũĿŧŴŠŖơ űœŬŹŢŴŠƢŖŪĹŜŧŖŌŦŎşŖŦŗ 
ŲŚťşŢŉĹŚƢŢļĶŦŏŢļĹƥĹŜŧŖŘŮƢŴŠŖơŌŪŹŖŪĶŧŘ
ĹƢŎœŏűœũŹŖűŊũŖ ŉƢŧŎűŌĹųŎųŚŗŪŐŭƟŗŢũŎŌŘŪŗƥŲŚť
ŐŭƟŗĿŪŜŕŧœ ŲŚťűœŬŹŢŴŠƢşŢŉĹŚƢŢļĶŦŏşŋŧň
ĶŧŘňƥķŢļųŚĶŌŪŹŖŪĹŜŧŖŊŘťŠŎŦĶŋūļĹŭňŕŧœ
şũŹļŲŜŉŚƢŢŖŲŚťŖŭơļœŦŇŎŧĶŧŘűĶŞŊŘŵŐşŮơĹŜŧŖ
ŗŦŹļŗŬŎ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/521 ĶŧŘĶžŧűŎũŉŉũŎŲŚťŘťŏŏĶŧŘĽžŧŲŎĶŉũŎ           1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

14/522  ĶŧŘşžŧŘŜĽŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘŌŪŹŉũŎ  1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

14/523 ŉũŎŴŎűķŊŘƢŢŎ  1  ŠŎơŜŗĶũŊ 

 

 

14/743  ŘťŏŏŎũűŜŝ ĶŧŘĶžŧűŎũŉŲŚťĽžŧŲŎĶŉũŎ                   1  ŠŎơŜŗĶũŊ 

 

 

 

 
 

 

 
14/522  ĶŧŘşžŧŘŜĽŌŘŦœŗŧĶŘŌŪŹŉũŎ                                 1  ŠŎơŜŗĶũŊ 

            ŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ                        

 

 

 

 

 
 

14/745  ĶŧŘűŐŚŪŹŗŎŲŐŚļŕŮŖũŢŧĶŧŝŲŚťŉũŎŴŎűķŊŘƢŢŎ   1  ŠŎơŜŗĶũŊ 

 

/, űŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢĿŦŉűĽŎŲŚťŌŦŎşŖŦŗ 

0, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 

3 ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏ ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 
/, űŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢĿŦŉűĽŎŲŚťŌŦŎşŖŦŗ 

0, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 

3 ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏ ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

/, űŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢĿŦŉűĽŎŲŚťŌŦŎşŖŦŗ 

0, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

 

 

 

 

 

361754  ĹŜŧŖŢŭŉŖşŖŏŮŘňƥķŢļŉũŎķŦźŎşŮļ 1  ŠŎơŜŗĶũŊ  

 

 

 

 

 

 

 

361754  ĹŜŧŖŢŭŉŖşŖŏŮŘňƥŉũŎķŦźŎşŮļ 1  ŠŎơŜŗĶũŊ

  

     

 

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 

3 ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏ ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

/, űœŬŹŢŴŠƢşŢŉĹŚƢŢļĶŦŏĿŬŹŢŕŧŞŧŢŦļĶřŞ 

0, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 

3 ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏ ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/540 ĶŧŘŐƝŢļĶŦŎĶŧŘĿťŚƢŧļœŦļŌŚŧŗķŢļŉũŎųŉŗŎźžŧ      1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

 

14/547 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥŲŚť  /  ŠŎơŜŗĶũŊ 

 ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 1 

 

 

14/540 ĶŧŘœŦļŌŚŧŗŉũŎŲŚťĶŧŘĽŦŉĶŧŘŌŪŹŉũŎŢŗơŧļŗŦŹļŗŬŎ 1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

 

361769 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ /  / ŠŎơŜŗĶũŊ 

 

/, űŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŢŦļĶřŞŴŠƢŌŦŎşŖŦŗŲŚťşŢŉĹŚƢŢļ

ĶŦŏŠŚŦĶşŮŊŘ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ųŢĶŧşŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘ

şŧŖŧŘŋŚļŌťűŏŪŗŎűŘŪŗŎŵŉƢ 

1,  ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚť ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

/, ŐŘŦŏĿŬŹŢķŢļĶŘťŏŜŎŜũĿŧŴŠƢşŢŉĹŚƢŢļ

ĶŦŏĿŬŹŢķŢļŠŚŦĶşŮŊŘŌŪŹŖŪĶŧŘŐŘŦŏŐŘŭļķūźŎ

ŴŠŖơĽŧĶĿŬŹŢűŉũŖĹŬŢ şŧķŧŜũĿŧŐŅœŪ

ŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ 

ōŘŘŖĿŧŊũűŐƩŎşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥ

şũŹļŲŜŉŚƢŢŖ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ŎŦĶŝūĶŞŧŖŪœŬźŎŅŧŎűœŪŗļœŢŴŎĶŧŘűŘŪŗŎ

ĶŘťŏŜŎŜũĿŧ 14/547 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

 

 

 

 

 

 

 

14/550  ŔƘşũĶşƥķŢļŎźžŧŴŎŉũŎ  1   ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

361772 ŐŅœŪŔƘşũĶşƥşũŹļŲŜŉŚƢŢŖ   1  ŠŎơŜŗĶũŊ 

 

1, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚť ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

/, ŐŘŦŏűŐŚŪŹŗŎĿŬŹŢĶŘťŏŜŎŜũĿŧŕŧŞŧŵŌŗ

ŲŚťŕŧŞŧŢŦļĶřŞŴŠƢĿŦŉűĽŎŲŚťŌŦŎşŖŦŗ 

0, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚť ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/551 ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ  1   ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

14/557 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥ  0   ŠŎơŜŗĶũŊ 

 ŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 2                   

 

 

361773  ĹŜŧŖşŦŖœŦŎōƥķŢļŎźžŧŴŎŉũŎŲŚťœŬĿ 1  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

14/779    ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 0    0 ŠŎơŜŗĶũŊ 

1, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ŎŦĶŝūĶŞŧŖŪœŬźŎŅŧŎűœŪŗļœŢŴŎĶŧŘűŘŪŗŎ

ĶŘťŏŜŎŜũĿŧ 14/511 

2, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

1. ŐŘŦŏĿŬŹŢķŢļĶŘťŏŜŎŜũĿŧŴŠƢ

şŢŉĹŚƢŢļĶŦŏĿŬŹŢķŢļŠŚŦĶşŮŊŘŌŪŹŖŪĶŧŘ

ŐŘŦŏŐŘŭļķūźŎŴŠŖơĽŧĶĿŬŹŢűŉũŖĹŬŢ 

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũűŐƩŎşŧķŧŜũĿŧŐŅœŪ

ŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

0, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ ŲŚťĶŧŘœŦŇŎŧőŚ
ĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘ
űŘŪŗŎĶŧŘşŢŎ ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎ
ĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘ
űŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 ŉƢŧŎ ŊŧŖĶŘŢŏ
ŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ ŢŭŉŖŝūĶŞŧ
ŲŠơļĿŧŊũ &TQF' 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

14/567 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥ  1  ŠŎơŜŗĶũŊ 

 ŲŚťĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 3 

 

361789 ŠŦŜķƢŢűŚŬŢĶşŘŘŌŧļŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 1 1  ŠŎơŜŗĶũŊ 1, űœŬŹŢŐŘŦŏĿŬŹŢķŢļĶŘťŏŜŎŜũĿŧŴŠƢ

şŢŉĹŚƢŢļĶŦŏĿŬŹŢķŢļŠŚŦĶşŮŊŘŌŪŹŖŪĶŧŘ

ŐŘŦŏŐŘŭļķūźŎŴŠŖơĽŧĶĿŬŹŢűŉũŖĹŬŢ 

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũűŐƩŎşŧķŧŜũĿŧŐŅœŪ

ŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ŎŦĶŝūĶŞŧŖŪœŬźŎŅŧŎűœŪŗļœŢŴŎĶŧŘűŘŪŗŎ

ĶŘťŏŜŎŜũĿŧ 14/567 

1, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ űŎŬźŢŠŧĶŘťŏŜŎ

ŜũĿŧ ŲŚťĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļ

ŎŦĶŝūĶŞŧŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĶŘťŏŜŎŜũĿŧŌŧļŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ : 

1405// ĶŧŘŴĿƢŌŪŹŉũŎŘťŏŏŜŎűĶŞŊŘ 1 ŠŎơŜŗĶũŊ 

1405/0 ŉũŎŐƜŧŵŖƢ 1 ŠŎơŜŗĶũŊ 

14050/ ĹŜŧŖŠŚŧĶŠŚŧŗŌŧļĿŪŜŕŧœŐƜŧŵŖƢ 1 ŠŎơŜŗĶũŊ 

140522 ĶŧŘŠŖŭŎűŜŪŗŎĹŧŘƥŏŢŎŲŚťōŧŊŭŢŧŠŧŘŴŎ 1 ŠŎơŜŗĶũŊ 

 ŘťŏŏŎũűŜŝŐƜŧŵŖƢ 

140531 ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŢŗơŧļŗŦŹļŗŬŎ     1 ŠŎơŜŗĶũŊ 

362751  ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽűœŬŹŢĶŧŘĽŦŉĶŧŘ           1 ŠŎơŜŗĶũŊ 

 ŌŘŦœŗŧĶŘűĶŞŊŘ 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

36173/ ŘťŏŏşŎŦŏşŎŭŎĶŧŘŊŦŉşũŎŴĽĽŦŉĶŧŘ 1  ŠŎơŜŗĶũŊ

ŌŘŦœŗŧĶŘűĶŞŊŘ 

 

 

 

 

 

 

 

 

 

 

 

 

űŐƩŎűŎŬźŢŠŧŴŎĶŘťŏŜŎŌŧļŉƢŧŎ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŵŉƢŗƢŧŗŵŐŢŗŮơŕŧŗŴŊƢ

ŠŚŦĶşŮŊŘŴŠŖơŴŎŕŧĹŜũĿŧűĶŞŊŘŌŪŹşŮļŲŚť

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

 

 

 

/, űŐŚŪŹŗŎŘŠŦşĶŘťŏŜŎŜũĿŧŴŠƢ

şŢŉĹŚƢŢļĶŦŏĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

0, ŐŘŦŏűļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎűœŬŹŢŴŠƢ

ųŢĶŧşŎŦĶŝūĶŞŧŴŎŠŚŧŗŠŚŦĶşŮŊŘ

şŧŖŧŘŋŚļŌťűŏŪŗŎűŘŪŗŎŵŉƢ 

1, ŐŘŦŏŜŦŊŋŭŐŘťşļĹƥ ĹžŧŢōũŏŧŗŚŦĶŞňť

ĶŘťŏŜŎŜũĿŧ űŎŬźŢŠŧĶŘťŏŜŎŜũĿŧ ŲŚť

ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧ

ŴŠƢŊŘļĶŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎ ŲŚť

ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎ

ŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 ŉƢŧŎ 

ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

 

 

ŗĶűŚũĶ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

362750 ĶŧŘşžŧŘŜĽķƢŢŖŮŚĽŧĶŘťŗťŵĶŚķŦźŎşŮļűœŬŹŢ         1  ŠŎơŜŗĶũŊ 

 ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘŌŪŹŉũŎ 

 

 

/.0  ĶŘťŏŜŎŜũĿŧűŚŬŢĶŎŢĶşŧķŧŜũĿŧűľœŧť      ŵŖơűĶũŎ  6 ŠŎơŜŗĶũŊ 

 1.2.1  ĶŘťŏŜŎŜũĿŧŏŦļĹŦŏ     ŵŖơŖŪ 

 1.2.2  ĶŘťŏŜŎŜũĿŧűŚŬŢĶ ŵŖơűĶũŎ   6 ŠŎơŜŗĶũŊ 

 ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖĹŜŧŖűŠŸŎ  

ĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŋƢŧŵŖơűŚŬŢĶķƢŢ 1.2.2  ŴŠƢ 

űŚŬŢĶűŘŪŗŎķƢŢ 1.1.2 ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť 

 

 

 

   0, ĶŘťŏŜŎŜũĿŧŐŘũłłŧŊŘŪķŦźŎşŮļŴŎşŧķŧŜũĿŧ&ŋƢŧŖŪ'  ŵŖơűĶũŎ   1  ŠŎơŜŗĶũŊ 

ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖĹŜŧŖűŠŸŎĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹ

ŐŘūĶŞŧ  ŋƢŧŵŖơűŚŬŢĶķƢŢ 0, ŴŠƢűŚŬŢĶűŘŪŗŎ ķƢŢ /,/,0 ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ

şŧķŧŜũĿŧűľœŧť 

 

 

 

 

ŗĶűŚũĶ 

 

 

 

 

 

 

ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎĶŘťŏŜŎŜũĿŧŊŧŖĹŜŧŖűŠŸŎ  

ĿŢŏķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŋƢŧŵŖơűŚŬŢĶķƢŢ 1.2.2  ŴŠƢ 

űŚŬŢĶűŘŪŗŎķƢŢ 1.1.2 ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť 

144500  ŘťŏŏķƢŢŖŮŚűĿũļœŬźŎŌŪŹşžŧŠŘŦŏĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘ  1 ŠŎơŜŗĶũŊ 

              

űŐƩŎűŎŬźŢŠŧŴŎĶŘťŏŜŎŌŧļŉƢŧŎ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŵŉƢŗƢŧŗŵŐŢŗŮơŕŧŗŴŊƢ

ŠŚŦĶşŮŊŘŴŠŖơŴŎŕŧĹŜũĿŧűĶŞŊŘŌŪŹşŮļŲŚť

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ 

 

 

 

űŎŬŹŢļĽŧĶűŎŬźŢŠŧŴŎŠŚŦĶşŮŊŘŐŅœŪŝŧşŊŘƥ 

şũŹļŲŜŉŖŪĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏĶŧŘŴĿƢ

űŌĹųŎųŚŗŪŌŧļŉƢŧŎ GIS ŲŚť ĶŧŘŴĿƢ 

ųŐŘŲĶŘŖűœŬŹŢŐŘťŖŜŚőŚķƢŢŖŮŚűĿũļœŬźŎŌŪŹ

şžŧŠŘŦŏĶŧŘĽŦŉĶŧŘŉũŎŲŚťşũŹļŲŜŉŚƢŢŖ 

ŀūŹļŖŪűŎŬźŢŠŧŴŎĶŘťŏŜŎŜũĿŧ 144500 

 

 

űŠŖŬŢŎűŉũŖ 

űŠŖŬŢŎűŉũŖ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ķ. ŜũŌŗŧŎũœŎōƥ                      /2  ŠŎơŜŗĶũŊ 

 14/577  ŜũŌŗŧŎũœŎōƥ /2  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĺ. ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ                        

 1. ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 8  ŕŧŞŧŊơŧļŐŘťűŌŝ 

  2. 361210 Ķ,ŐŅ, 210  ŐŅœŪŝŧşŊŘƥűŏŬźŢļŊƢŎ     2  ŠŎơŜŗĶũŊ

  şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹŵŖơŵŉƢŘŦŏŐŘũłłŧŊŘŪşŧķŧŌŧļŐŅœŪŝŧşŊŘƥŠŘŬŢ

şŧķŧŜũĿŧŢŬŹŎŷ ŌŪŹŵŖơűĹŗűŘŪŗŎĶŘťŏŜŎŜũĿŧŎŪźŠŘŬŢŜũĿŧűŌŪŗŏűŌơŧ 

 

ķ. ŐŘũłłŧŎũœŎōƥ      /2  ŠŎơŜŗĶũŊ 

 14/577  ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ /2  ŠŎơŜŗĶũŊ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĺ. ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ                        

 1. űŠŖŬŢŎűŉũŖ 

    2. ŵŖơŖŪ 

/, ŐŘŦŏĿŬŹŢĶŘťŏŜŎŜũĿŧŜũŌŗŧŎũœŎōƥŴŠƢ

űŐƩ ŎŵŐ ŊŧŖķƢŢŏŦ ļĹŦŏ ķŢ ļ

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗ

ĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 

0359 

2, ŐŘŦŏŐŘŭļŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢşŮơ

ĶŘťŏŜŎŜũĿŧŴŠƢŖŪőŚĶŧŘűŘŪŗŎŘŮƢĹŘŏŌŦźļ 3 

ŉƢŧŎ ŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ 

ŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ &TQF' 

1, űŎŬŹŢļĽŧĶűŐƩŎĶŘťŏŜŎŜũĿŧŘťŉŦŏ

ŐŘũłłŧŊŘŪŀūŹļŵŉƢŐŘŦŏŐŘŭļĽŧĶĶŘťŏŜŎ

ŜũĿŧ 14/0/. űŐƩŎ 14/0// ŀūŹļŖŪűŎŬźŢŠŧ

œŬźŎŅŧŎŌŧļŉƢŧŎŐŅœŪŝŧşŊŘƥűœŪŗļœŢŴŠƢ

ŎŦĶŝūĶŞŧŌŪŹŵŖơŵŉƢĽŏŌŧļŉƢŧŎŌŧļŐŅœŪ

ŝŧşŊŘƥşŧŖŧŘŋűŘŪŗŎŊơŢŐŘũłłŧųŌ 

şŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖŵŉƢ 

 

 

ŊŧŖŉŭŚŗœũŎũĽķŢļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ 
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ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.0334) ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ (œ.ŝ.034/) űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ļ.  ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

/,  ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥŊơŢŌŪŹ

ŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ (proceedings) 

ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ (full paper) 

 0,  ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥőŚļŧŎŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢ

ŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎŵŉƢŘŦŏĶŧŘŗŢŖŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļ

ŜũĿŧĶŧŘŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũ ŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŘơŜŖĶŚŦŹŎĶŘŢļ &peer 

review) ĶơŢŎĶŧŘŊŪœũŖœƥŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏųŉŗĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ

ŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŐŅœŪŝŧşŊŘƥŲŚťĶŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ ųŉŗŖŪŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ ĽžŧŎŜŎŢŗơŧļŎƢŢŗ / űŘŬŹŢļ 

ļ.  ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

ŎŦĶŝūĶŞŧŊƢŢļŊŪœũŖœƥŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŜũŌŗŧŎũœŎōƥ 

ŠŘŬŢŢŗơŧļŎƢŢŗŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥűőŗŲœŘơŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘ

ŘťŉŦŏĿŧŊũ ŌŪŹŢŗŮơŴŎŅŧŎķƢŢŖŮŚ  TCI Tier 1 ĽžŧŎŜŎŢŗơŧļŎƢŢŗ 1 űŘŬŹŢļ ŠŘŬŢ 

ŎŦĶŝūĶŞŧŊƢŢļŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎ

ŜũŌŗŧŎũœŎōƥŊơŢŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎ

şŧķŧŜũĿŧŎŦźŎ ŌŪŹŖŪŘŧŗļŧŎĶŧŘŐŘťĿŭŖ &proceedings) űŐƩŎŏŌĹŜŧŖľŏŦŏ

űŊŸŖ &full paper) ųŉŗŌŪŹőŚļŧŎŐŘũłłŧŎũœŎōƥŌŪŹűőŗŲœŘơ ŊƢŢļŘťŏŭ

ŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶ &first author) ŴŎőŚļŧŎűőŗŲœŘơŠŚŦĶ ĽžŧŎŜŎŢŗơŧļ

ŎƢŢŗ / űŘŬŹŢļ 

 

ŴŠƢűŐƩŎŵŐŊŧŖŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ľŏŦŏŌŪŹ 23-034. 

űŘŬŹŢļ űĶňņƥŲŚťŲŎŜŐńũŏŦŊũĶŧŘűőŗŲœŘơ

őŚļŧŎŐŘũłłŧŎũœŎōƥ &ľŏŦŏŌŪŹ 0' 
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5. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŲőŎĶžŧŠŎŉĶŧŘŝūĶŞŧűŉũŖĶŦŏŲőŎĶŧŘŝūĶŞŧŴŠŖơ 

Ųŏŏ / &ŲőŎ Ķ Ųŏŏ Ķ/' 

ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ  

ĿŦźŎŐƙŌŪŹ / ĿŦźŎŐƙŌŪŹ / 

ŵŖơŖŪ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ 

    ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļŖŠŧŜũŌŗŧŚŦŗ - 

    şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ - 

    űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ - 

    ŘŜŖ -  

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

ŵŖơŖŪ 361577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ /0 

    ĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎ - 

    ŘŜŖ /0  
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ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ  

ĿŦźŎŐƙŌŪŹ 0 ĿŦźŎŐƙŌŪŹ 0 

ŵŖơŖŪ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1                                                                      ŠŎơŜŗĶũŊ 

   361577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ /0 

    ĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎ - 

    ŘŜŖ 12 

ŵŖơŖŪ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

   361577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ /0 

    ĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎ - 

    şŢŏŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ - 

    ŘŜŖ /0 

 

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ 14 ŠŎơŜŗĶũŊ 
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 Ųŏŏ 0 &ŲőŎ Ķ Ųŏŏ Ķ0' 

ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ  

ĿŦźŎŐƙŌŪŹ / ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ 

14/ą ŠŘŬŢ 140ą ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧűľœŧť  7 14/ą  ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧűľœŧť  7/6 

14/ą ŠŘŬŢ 140ą ĶŘťŏŜŎŜũĿŧŘťŉŦŏŐŘũłłŧŊŘŪŴŎşŧķŧŜũĿŧķŦźŎşŮļ         

&ŋƢŧűŚŬŢĶ' 

3/0  14/ą  ĶŘťŏŜŎŜũĿŧŘťŉŦŏŐŘũłłŧŊŘŪŴŎşŧķŧŜũĿŧķŦźŎşŮļ         

&ŋƢŧűŚŬŢĶ' 

0/3 

  şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ    şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ  

  ŘŜŖ 7   ŘŜŖ 7  

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

14/ą ŠŘŬŢ 140ą ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧűľœŧť  7 14/ą  ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧűľœŧť  7 

36157/ şŦŖŖŎŧ / / 36157/ şŦŖŖŎŧ / / 

  űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ    űşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ  

  ŘŜŖ /.   ŘŜŖ /.  



 93 

 

ĿŦźŎŐƙŌŪŹ 0 ĿŦźŎŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1                                                                      ŠŎơŜŗĶũŊ 

14/ą ŠŘŬŢ 140ą ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧűľœŧť 2 14/ą  ĶŘťŏŜŎŜũĿŧűŚŬŢĶŴŎ-ŎŢĶşŧķŧŜũĿŧűľœŧť 2 

361570 şŦŖŖŎŧ 0 / 361570 şŦŖŖŎŧ 0 / 

 ŘŜŖ 5  ŘŜŖ 5 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŠŎơŜŗĶũŊ 

361577 ŜũŌŗŧŎũœŎōƥ 12 361577 ŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ /0 

 şŢŏŜũŌŗŧŎũœŎōƥ   şŢŏŜũŌŗŧŎũœŎōƥŐŘũłłŧųŌ  

 ŘŜŖ 12   /0 

 

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ ŵŖơŎƢŢŗĶŜơŧ 14 ŠŎơŜŗĶũŊ 
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6. ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ,0337 
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