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şŧŘŏŦł 

             ŠŎƢŧ 

ŠŖŜŉŌŪŹ 1  ķƢŢŖŮŚŌŦŹŜŵŐ            

1. ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ      5 

2. ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ      5 

3. ŜũĿŧűŢĶ        5 

4. ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ    5 

5. ŘŮŐŲŏŏķŢļŠŚŦĶşŮŊŘ      4 

6. şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘŲŚťĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 6 

7. ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 7 

8. ŢŧĿŪœŌŪŹşŧŖŧŘŋŐŘťĶŢŏŵŉƢŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ   5 

9. ĿŬŹŢ ŎŧŖşĶŭŚ űŚķŏŦŊŘŐŘťĽžŧŊŦŜŐŘťĿŧĿŎ ŊžŧŲŠŎơļ ŲŚťĹŭňŜŭŇũĶŧŘ 

ŝūĶŞŧķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ    8 

10. şŋŧŎŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ      7 

11. şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎ 

     ĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ 

11.1 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļűŝŘŞŅĶũĽ   7 

11.2 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļşŦļĹŖŲŚťŜŦŇŎōŘŘŖ  /. 

12. őŚĶŘťŌŏĽŧĶķƢŢ //,/ ŲŚť //,0 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖ 

     űĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ 

12.1 ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ     10 

12.2 ĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ   // 

13. ĹŜŧŖşŦŖœŦŎōƥĶŦŏŠŚŦĶşŮŊŘŢŬŹŎŌŪŹűŐƘŉşŢŎŴŎĹňť-şŧķŧŜũĿŧŢŬŹŎ  // 

ķŢļşŋŧŏŦŎ         

ŠŖŜŉŌŪŹ 2  ķƢŢŖŮŚűľœŧťķŢļŠŚŦĶşŮŊŘ        

1. ŐŘŦĿłŧ ĹŜŧŖşžŧĹŦł ŲŚťŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ   /0 

1.1 ŐŘŦĿłŧķŢļŠŚŦĶşŮŊŘ     /0 

1.2 ĹŜŧŖşžŧĹŦłķŢļŠŚŦĶşŮŊŘ     /1 

1.3 ŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ     /1 

2. ŲőŎœŦŇŎŧŐŘŦŏŐŘŭļ       /1 

ŠŖŜŉŌŪŹ 3  ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ ĶŧŘŉžŧűŎũŎĶŧŘ ŲŚťųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ     

1. ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ      15 

2. ĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ      15 
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şŧŘŏŦł &ŊơŢ' 

             ŠŎƢŧ 

3. ŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ       

3.1 ŠŚŦĶşŮŊŘ 

3.1.1 ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖ    22 

3.1.2 ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ    00 

3.1.3 ŘŧŗŜũĿŧ ŴŎŠŚŦĶşŮŊŘ    23 

3.1.4 ŲőŎĶŧŘŝūĶŞŧ     25 

3.1.5 ĹžŧŢōũŏŧŗŘŧŗŜũĿŧ    31 

3.2 ĿŬŹŢ şĶŭŚ ŊžŧŲŠŎơļŲŚťĹŭňŜŭŇũķŢļŢŧĽŧŘŗƥ 

 1,0,/ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ    15 

 3,2,0 ŢŧĽŧŘŗƥœũűŝŞ     2/ 

4. ŢļĹƥŐŘťĶŢŏűĶŪŹŗŜĶŦŏŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ    21 

5. ķƢŢĶžŧŠŎŉűĶŪŹŗŜĶŦŏĶŧŘŌžŧŜũŌŗŧŎũœŎōƥ    21 

ŠŖŜŉŌŪŹ 4  őŚĶŧŘűŘŪŗŎŘŮƢ ĶŚŗŭŌōƥĶŧŘşŢŎ ŲŚťĶŧŘŐŘťűŖũŎőŚ     

1. ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎũşũŊ    23 

2. ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŲŊơŚťŉƢŧŎ     23 

3. ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ 30 

     ĽŧĶŠŚŦĶşŮŊŘşŮơŘŧŗŜũĿŧ &Curriculum Mapping'     

ŠŖŜŉŌŪŹ 5  ŠŚŦĶűĶňņƥŴŎĶŧŘŐŘťűŖũŚőŚŎŦĶŝūĶŞŧ     

1. ĶŃŘťűŏŪŗŏŠŘŬŢŠŚŦĶűĶňņƥŴŎĶŧŘŴŠƢŘťŉŦŏĹťŲŎŎ   31 

2. ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎũşũŊ   31 

3. űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ    32 

ŠŖŜŉŌŪŹ 6  ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ           

1. ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ     33 

2. ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ    33 

ŠŖŜŉŌŪŹ 7  ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ          

1. ĶŧŘĶžŧĶŦŏŖŧŊŘŅŧŎ       35 

2. ŏŦňņũŊ        35 

3. ŎũşũŊ        37 

4. ĹňŧĽŧŘŗƥ        4. 
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şŧŘŏŦł &ŊơŢ' 

             ŠŎƢŧ 

5. ŠŚŦĶşŮŊŘ ĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ   4/ 

6. şũŹļşŎŦŏşŎŭŎĶŧŘűŘŪŗŎŘŮƢ      63  

7. ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ Key Performance Indicator   43 

ŠŖŜŉŌŪŹ 8  ĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļĶŧŘŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ       

1. ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ    45 

2. ĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖ     46 

3. ĶŧŘŐŘťűŖũŎőŚĶŧŘŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ  46 

4. ĶŧŘŌŏŌŜŎőŚĶŧŘŐŘťűŖũŎŲŚťŜŧļŲőŎŐŘŦŏŐŘŭļ   46 

             

ŕŧĹőŎŜĶ             

ŕŧĹőŎŜĶ Ķ ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŜơŧŉƢŜŗ ĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

                      œ,ŝ, 2561 

ŕŧĹőŎŜĶ ķ ŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŘŬŹŢļ ĶŧŘşŢŏőơŧŎĹŜŧŖŘŮƢ 

                 ŕŧŞŧŢŦļĶřŞķŢļŎũşũŊŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 2561 

ŕŧĹőŎŜĶ Ĺ ŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŘŬŹŢļ  ŠŚŦĶűĶňņƥŲŚťŲŎŜŐńũŏŦŊũ 

                      ŴŎĶŧŘűŌŪŗŏųŢŎőŚĶŧŘűŘŪŗŎŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0332  

ŕŧĹőŎŜĶ ļ ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 0334  

                   ŲŚťŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 0340 

ŕŧĹőŎŜĶ Ľ ĹžŧşŦŹļŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ 

ŕŧĹőŎŜĶ ľ ŘŧŗļŧŎĶŧŘŐŘťĿŭŖŜũœŧĶŞƥŠŚŦĶşŮŊŘ 

ŕŧĹőŎŜĶ Ŀ ŐŘťŜŦŊũŲŚťőŚļŧŎŌŧļŜũĿŧĶŧŘķŢļŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ  

ŕŧĹőŎŜĶ ŀ ŕŧŘťĶŧŘşŢŎķŢļŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ 
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ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ  şŧķŧŜũĿŧűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ 

Doctor of Philosophy Program in Environmental Technology and Management  

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ,  2542 

 

ĿŬŹŢşŋŧŏŦŎŢŭŉŖŝūĶŞŧ  ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ 

Ĺňť-ŜũŌŗŧŚŦŗ    ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ 

 

ŠŖŜŉŌŪŹ /   ķƢŢŖŮŚŌŦŹŜŵŐ 

1. ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ    

 ŘŠŦşŠŚŦĶşŮŊŘ     8     /.6/  

 ŕŧŞŧŵŌŗ      8     ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ  şŧķŧŜũĿŧűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘ

şũŹļŲŜŉŚƢŢŖ 

 ŕŧŞŧŢŦļĶřŞ     8     Doctor of Philosophy Program in Environmental Technology and 

Management 

2. ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ  

 ĿŬŹŢűŊŸŖ &ŵŌŗ'    8     ŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ &űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ'  

 ĿŬŹŢŗơŢ &ŵŌŗ'    8     ŐŘ,ŉ, &űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ' 

 ĿŬŹŢűŊŸŖ &ŢŦļĶřŞ'   8     Doctor of Philosophy &Environmental Technology and Management' 

 ĿŬŹŢŗơŢ &ŢŦļĶřŞ'    8     Ph,D, &Environmental Technology and Management' 

1, ŜũĿŧűŢĶ     

   ŵŖơŖŪ  

2, ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 

  Ųŏŏ 1,1 ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘŵŖơŎƢŢŗĶŜơŧ 48 &3' ŠŎơŜŗĶũŊ 

  Ųŏŏ 2,1 ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘŵŖơŎƢŢŗĶŜơŧ 48     ŠŎơŜŗĶũŊ 
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3,  ŘŮŐŲŏŏķŢļŠŚŦĶşŮŊŘ 

 5,1  ŘŮŐŲŏŏ 

 ŠŚŦĶşŮŊŘŐŘũłłŧűŢĶ 3 Őƙ 

 5,2 ŕŧŞŧŌŪŹŴĿƢ 

 ŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞ 

         5,3 ĶŧŘŘŦŏűķƢŧŝūĶŞŧ 

   ŘŦŏŎũşũŊŵŌŗŲŚťŎũşũŊŊơŧļĿŧŊũŌŪŹşŧŖŧŘŋŴĿƢŕŧŞŧŵŌŗŵŉƢ 

 5,4 ĹŜŧŖŘơŜŖŖŬŢĶŦŏşŋŧŏŦŎŢŬŹŎ 

     +ŵŖơŖŪ+ 

          5,5 ĶŧŘŴŠƢŐŘũłłŧŲĶơőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧ 

  ŴŠƢŐŘũłłŧŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ  &űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ'  

6, şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘŲŚťĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 

          6,1 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 0340 űŐƘŉşŢŎŕŧĹĶŧŘŝūĶŞŧŊƢŎ ŐƙĶŧŘŝūĶŞŧ 2540 

  6,2 ĹňťĶŘŘŖĶŧŘŐŘťĽžŧŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ űŠŸŎĿŢŏŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖ

ĹŘŦźļŌŪŹ  / - 0340 ŜŦŎŌŪŹ 02 ŖĶŘŧĹŖ 0340 

  6,3 ĹňťĶŘŘŖĶŧŘŜũĿŧĶŧŘ ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŠŸŎĿŢŏŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖ 

    ĹŘŦźļŌŪŹ 1-0341 ŜŦŎŌŪŹ 0. ĶŭŖŕŧœŦŎōƥ 0340 

  6,4 ĹňťĶŘŘŖĶŧŘœũĽŧŘňŧĶŚŦŹŎĶŘŢļŠŚŦĶşŮŊŘ ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŠŸŎĿŢŏŠŚŦĶşŮŊŘ  

                ŴŎĶŧŘŐŘťĿŭŖ ĹŘŦźļŌŪŹ 1-0340 ŜŦŎŌŪŹ 7 űŖŞŧŗŎ 0340 

  6,5 şŕŧŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŢŎŭŖŦŊũŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖ  

    ĹŘŦźļŌŪŹ 1-0340 ŜŦŎŌŪŹ 0/ űŖŞŧŗŎ 0340 

 

5, ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 

  ŠŚŦĶşŮŊŘŖŪĹŜŧŖœŘƢŢŖűőŗŲœŘơĹŭňŕŧœŲŚťŖŧŊŘŅŧŎŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ œ,ŝ, 0330 ŴŎŐƙĶŧŘŝūĶŞŧ 2542 

6, ŢŧĿŪœŌŪŹşŧŖŧŘŋŐŘťĶŢŏŵŉƢŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ 

 6,/  űĽƢŧŠŎƢŧŌŪŹşũŹļŲŜŉŚƢŢŖŴŎŏŘũŞŦŌŌŪŹŐŘūĶŞŧŉƢŧŎşũŹļŲŜŉŚƢŢŖ 

 6,0  űĽƢŧŠŎƢŧŌŪŹşũŹļŲŜŉŚƢŢŖŐŘťĽžŧŏŘũŞŦŌ ŠŘŬŢųŘļļŧŎ  

 8,3  ŎŦĶŜũĿŧĶŧŘşũŹļŲŜŉŚƢŢŖŴŎŠŎơŜŗļŧŎŘŧĿĶŧŘŊơŧļŷ űĿơŎ ĶŘŖĹŜŏĹŭŖŖŚœũŞ ĶŘŖųŘļļŧŎ

ŢŭŊşŧŠĶŘŘŖ 
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 6,4  ŎŦĶŜŧļŲőŎŲŚťĶžŧŠŎŉŎųŗŏŧŗŉƢŧŎşũŹļŲŜŉŚƢŢŖ 

 6,5  őŮƢŐŘťűŖũŎĹŜŧŖűşŪŹŗļŲŚťőŚĶŘťŌŏŉƢŧŎşũŹļŲŜŉŚƢŢŖŴŎŏŘũŞŦŌŌŪŹŐŘūĶŞŧ 

 6,6  ŌŪŹŐŘūĶŞŧŲŚťőŮƢŊŘŜĽŐŘťűŖũŎļŧŎŉƢŧŎŘťŏŏĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ 

 6,7  ŎŦĶŜũĽŦŗŌŧļşũŹļŲŜŉŚƢŢŖŴŎşŋŧŏŦŎŜũĽŦŗŲŚťşŋŧŏŦŎĶŧŘŝūĶŞŧŊơŧļŷ 

 6,8  ŎŦĶŜũĿŧĶŧŘŝūĶŞŧ ŉƢŧŎşũŹļŲŜŉŚƢŢŖŴŎşŋŧŏŦŎĶŧŘŝūĶŞŧŊơŧļŷ 

          6,7 űĽƢŧķŢļōŭŘĶũĽŉƢŧŎşũŹļŲŜŉŚƢŢŖ 
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7, ĿŬŹŢ  ŎŧŖşĶŭŚ  űŚķŐŘťĽžŧŊŦŜŏŦŊŘŐŘťĿŧĿŎ  ŊžŧŲŠŎơļ  ŲŚťĹŭňŜŭŇũĶŧŘŝūĶŞŧķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ   

Śžŧ

ŉŦŏ 
ĿŬŹŢ ú şĶŭŚ 

űŚķŏŦŊŘ

ŐŘťĽžŧŊŦŜ

ŐŘťĿŧĿŎ 

ŊžŧŲŠŎơļ 

ŜũĿŧĶŧŘ 
ĹŭňŜŭŇũ şŧķŧŜũĿŧ şŋŧŏŦŎşžŧűŘŸĽĶŧŘŝūĶŞŧ Őƙ 

1 ŎŧŗŊơŢœļŝƥ ĶŘŪōŧĿŧŊũ 36099001xxxxx ŘŢļŝŧşŊŘŧĽŧŘŗƥ Ŝŝ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖűĹŖŪ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗŝŘŪŎĹŘũŎŌŘŜũųŘŇ 

2550 

2544 

2542 

0 ŎŧŗŘŦŅŕŮŖũ  œŘŠŖňť 

 

 

351010084XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŜŌ,ŉ,  

ŜŌ,Ŗ,  

ŜŌ,ŏ, 

ĿŪŜŜũŌŗŧ 

ĿŪŜŜũŌŗŧ 

ĽŭŚĿŪŜŜũŌŗŧ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2549 

2545 

2542 

1 ŎŧŗşũŌōũĿŦŗ œũŖŚŝŘŪ 151./..4XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ  ŐŘ,ŉ, 

 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

űŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖ  

&ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

 ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

 ŜũŝŜĶŘŘŖűĹŘŬŹŢļĶŚ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

0330 

 

0321 

0315 

  

8 
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/., şŋŧŎŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

 ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ 

//,şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ 

 11,1  şŋŧŎĶŧŘňƥĶŧŘűŐŚŪŹŗŎŲŐŚļŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖ 

şŋŧŎĶŧŘňƥŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖķŢļŐŘťűŌŝŵŌŗ ŵŉƢŘŦŏőŚĶŘťŌŏĽŧĶ

ĶŧŘűŐŚŪŹŗŎŲŐŚļŴŎŏŘũŏŌųŚĶ ŲŚťŐƧĽĽŦŗŕŧŗŴŎŐŘťűŌŝ ŌŦźļűŘŬŹŢļĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ĶŧŘ

űœũŹŖķūźŎķŢļŐŘťĿŧĶŘ ĶŧŘœŦŇŎŧűŝŘŞŅĶũĽŌŪŹŖŭơļĶŧŘűĽŘũłűŊũŏųŊŲŚťĶŧŘŲķơļķŦŎŌŧļŉƢŧŎĶŧŘĹƢŧ ŲŚťĶŧŘ

ŚļŌŭŎŌžŧŴŠƢŖŪĶŧŘŴĿƢŐŘťųŗĿŎƥŌŘŦœŗŧĶŘōŘŘŖĿŧŊũűĶũŎŝŦĶŗŕŧœŴŎĶŧŘŘŢļŘŦŏķŢļŘťŏŏŎũűŜŝ ŴŎķňťŌŪŹķŪŉ

ĹŜŧŖşŧŖŧŘŋķŢļĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŲŚťűĹŘŬŹŢļŖŬŢŌŧļŎųŗŏŧŗ űĿơŎ ŅŧŎķƢŢŖŮŚ ĶŃŘťűŏŪŗŏ ĶŧŘŏŦļĹŦŏŴĿƢ

ĶŃŠŖŧŗ ŲŚťűĹŘŬŹŢļŖŬŢŌŧļűŝŘŞŅŝŧşŊŘƥ ŗŦļŵŖơşŧŖŧŘŋŎžŧŖŧŴĿƢŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ ŎžŧŵŐşŮơĹŜŧŖ

űşŬŹŢŖųŌŘŖķŢļŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖ ŲŚťşơļőŚŊơŢĹŜŧŖşŖŉŭŚķŢļŘťŏŏŎũűŜŝųŉŗŘŜŖ

ŢŗơŧļŊơŢűŎŬŹŢļ  

ŎŢĶĽŧĶŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŌŪŹűşŬŹŢŖųŌŘŖŲŚƢŜ ŐŘťűŌŝŵŌŗŗŦļűőĿũłŐƧłŠŧŖŚœũŞ

şũŹļŲŜŉŚƢŢŖųŉŗ şŋŧŎĶŧŘňƥŖŚœũŞŲŚťşũŹļŲŜŉŚƢŢŖŉƢŧŎŊơŧļŷ űĿơŎ ŖŚœũŞŌŧļŢŧĶŧŝ Ŏźžŧ ŲŚťķŗťŖŮŚ

ŒŢŗŖŪŲŎŜųŎƢŖűşŬŹŢŖųŌŘŖŲŚťŘŭŎŲŘļűœũŹŖķūźŎĽŧĶĶŧŘűĽŘũłűŊũŏųŊŌŧļűŝŘŞŅĶũĽ ĶŧŘķŗŧŗŊŦŜķŢļĿŭŖĿŎ 

ŲŚťœřŊũĶŘŘŖĶŧŘŏŘũųŕĹŌŪŹŔŭƜŖűŔƛŢŗ ŖŚœũŞŌŧļŢŧĶŧŝŴŎűķŊűŖŬŢļŴŠłơŲŚťœŬźŎŌŪŹűŝŘŞŅĶũĽŌŪŹşžŧĹŦłŖŪĹơŧ

űĶũŎŖŧŊŘŅŧŎ şŋŧŎĶŧŘňƥĶŧŘŐŚơŢŗĶƣŧŀűŘŬŢŎĶŘťĽĶűœũŹŖķūźŎŢŗơŧļŊơŢűŎŬŹŢļ ŖŧŊŘĶŧŘŉƢŧŎşũŹļŲŜŉŚƢŢŖ

űœŬŹŢŲĶƢŵķŐƧłŠŧĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝĽťŀŦŏŀƢŢŎŲŚť ŌŜŪĹŜŧŖűķƢŖķƢŎŖŧĶķūźŎ ĶŘťŲşŲŘļ

ĶŉŉŦŎķŢļŐŘťĿŧĹŖųŚĶĽťşơļőŚŊơŢĶŧŘĹƢŧķŢļŐŘťűŌŝ ŲŚťŌžŧŴŠƢŐŘťűŌŝŵŌŗŊƢŢļűŊŘŪŗŖœŘƢŢŖŘŦŏŕŧŘť

ŴŎĶŧŘŚŉĶŧŘŐŚơŢŗĶƣŧŀűŘŬŢŎĶŘťĽĶŴŎŢŎŧĹŊŢŦŎŴĶŚƢ  ŐƧłŠŧŖŚœũŞŌŧļŎźžŧŎŦŏŜŦŎĽťŘŭŎŲŘļŖŧĶķūźŎĽŧĶ

ĶŧŘűœũŹŖķūźŎķŢļĽžŧŎŜŎŐŘťĿŧĶŘŲŚťĽžŧŎŜŎųŘļļŧŎŢŭŊşŧŠĶŘŘŖŌŪŹűŊũŏųŊķūźŎŊŧŖĶŧŘķŗŧŗŊŦŜķŢļ

űŝŘŞŅĶũĽ ŐŘũŖŧňķŢļűşŪŗŌŦźļĽŧĶĿŭŖĿŎŲŚťŕŧĹŢŭŊşŧŠĶŘŘŖűœũŹŖķūźŎŲŚťŗŦļķŧŉĶŧŘĽŦŉĶŧŘŌŪŹŋŮĶŊƢŢļ 

ĶŧŘŴĿƢşŧŘűĹŖŪŴŎŕŧĹűĶŞŊŘĶŘŘŖŲŚťŕŧĹŢŭŊşŧŠĶŘŘŖŗŦļĹļŖŪŲŎŜųŎƢŖűœũŹŖķūźŎ ŲŊơĶŧŘŴĿƢĶŚŵĶĹŜŏĹŭŖ

ŗŦļķŧŉŐŘťşũŌōũŕŧœ şŋŧŎĶŧŘňƥĶŧŘűĶũŉŕŦŗœũŏŦŊũŖŪŲŎŜųŎƢŖŘŭŎŲŘļŖŧĶķūźŎ ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖŴŎŐƧĽĽŭŏŦŎŗŦļŵŖơŖŪŐŘťşũŌōũŕŧœűŌơŧŌŪŹĹŜŘ 
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 11,2  ŲŎŜŌŧļĶŧŘœŦŇŎŧŉƢŧŎŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖŐŘťűŌŝŵŌŗ 

ŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũľŏŦŏŌŪŹ /0 &œ,ŝ, 034.+0342' ŖŪĽŭŉűŎƢŎŲŚť

ŐŘťűŉŸŎŠŚŦĶŌŪŹűŐƩŎŠŦŜŴĽķŢļŲőŎœŦŇŎŧŤ ľŏŦŏŌŪŹ 12 ŴŠƢĹŜŧŖşžŧĹŦłĶŦŏĶŧŘşŘƢŧļĹŜŧŖŖŦŹŎĹļķŢļŅŧŎ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťŗĶŘťŉŦŏĹŭňŕŧœşũŹļŲŜŉŚƢŢŖ űœŬŹŢŘŦĶŞŧŲŚťŔƛƫŎŔŮŅŧŎŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ űœũŹŖ

ŐŘťşũŌōũŕŧœĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘŎźžŧ şŎŦŏşŎŭŎĶŧŘűŊũŏųŊŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖŲŚťĹŭňŕŧœ

ĿŪŜũŊķŢļŐŘťĿŧĿŎ űŘơļŲĶƢŵķŐƧłŠŧŜũĶřŊşũŹļŲŜŉŚƢŢŖ űœŬŹŢŚŉŖŚœũŞŌŪŹűĶũŉĽŧĶĶŧŘőŚũŊŲŚťĶŧŘŏŘũųŕĹ 

œŦŇŎŧŘťŏŏŏŘũŠŧŘĽŦŉĶŧŘŌŪŹųŐŘơļŴşűŐƩŎōŘŘŖ şơļűşŘũŖĶŧŘőŚũŊŲŚťĶŧŘŏŘũųŕĹŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ

űŐƩŎŜļĶŜƢŧļŖŧĶķūźŎ ŊƢŢļűŘơļűŊŘŪŗŖĹŜŧŖœŘƢŢŖŴŎŚŉĶŧŘŐŚơŢŗĶƣŧŀűŘŬŢŎĶŘťĽĶŲŚťűœũŹŖķŪŉ

ĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŐŘŦŏŊŦŜŊơŢĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ŘŜŖŌŦźļŏŘũŠŧŘĽŦŉĶŧŘűœŬŹŢŚŉĹŜŧŖ

űşŪŹŗļŉƢŧŎŕŦŗœũŏŦŊũŌŧļōŘŘŖĿŧŊũ  

/0, őŚĶŘťŌŏĽŧĶķƢŢ 11,1 ŲŚť //,0 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽ 

 ķŢļşŋŧŏŦŎ  

 12,1 ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ 

 ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŵŉƢĽŦŉŌžŧķūźŎųŉŗœũĽŧŘňŧşŋŧŎĶŧŘňƥŌŧļŉƢŧŎŌŘŦœŗŧĶŘōŘŘŖĿŧŊũ

ŲŚťşũŹļŲŜŉŚƢŢŖķŢļŐŘťűŌŝŵŌŗ ŲŚťŲŎŜŌŧļŊŧŖŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũľŏŦŏŌŪŹ /2 

&œ,ŝ, 0360+0364' ŘơŜŖĶŦŏĶŧŘŘťŉŖĹŜŧŖŘŮƢŲŚťŐŘťşŏĶŧŘňƥķŢļŏŭĹŚŧĶŘ ŴŎşŧķŧŌŧļŉƢŧŎ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖ őŮƢŌŘļĹŭňŜŭŇũŌŦźļĽŧĶŖŠŧŜũŌŗŧŚŦŗ ŲŚťĽŧĶŕŧĹűŢĶĿŎ  

 űœŬŹŢŌŪŹĽťŘŦŏŖŬŢĶŦŏŐŘťűŉŸŎŐƧłŠŧŉƢŧŎŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖŌŪŹŖŪĹŜŧŖ

ŀŦŏŀƢŢŎ ŲŚťĽťŌŜŪĹŜŧŖŘŭŎŲŘļŖŧĶķūźŎŠŧĶķŧŉĶŧŘĽŦŉĶŧŘŌŪŹŉŪ ŲŚťŴĿƢűŌĹųŎųŚŗŪŌŪŹűŠŖŧťşŖŢŗơŧļŖŪ

ŐŘťşũŌōũŕŧœ ŠŚŦĶşŮŊŘŎŪźĽūļœŦŇŎŧķūźŎűœŬŹŢœŦŇŎŧŝŦĶŗŕŧœŏŭĹŚŧĶŘŉƢŧŎşũŹļŲŜŉŚƢŢŖ ŴŠƢŖŪĹŜŧŖŘŮƢĹŜŧŖ

űķƢŧŴĽŌŧļŉƢŧŎűŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖűĿũļŘťŏŏŲŏŏŏŮŘňŧĶŧŘķŦźŎşŮļŲŚťűĿũļ

ŚūĶ şŧŖŧŘŋĹƢŎĹŜƢŧŠŧŲŎŜŌŧļ şŘƢŧļŲŚťŐŘťŗŭĶŊƥŴĿƢŢļĹƥĹŜŧŖŘŮƢŌŪŹűŠŖŧťşŖĶŦŏĶŧŘĽŦŉĶŧŘŲŚťŲĶƢŐƧłŠŧ

şũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļŗŦŹļŗŬŎ ŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŜũűĹŘŧťŠƥ şŦļűĹŘŧťŠƥ ŲĶƢŐƧłŠŧŉƢŧŎşũŹļŲŜŉŚƢŢŖŵŉƢŉŪ 

ĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘŎŪźŗŦļűŐƩŎŵŐűœŬŹŢĶŧŘŊŢŏşŎŢļŎųŗŏŧŗŗŭŌōŝŧşŊŘƥĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖ ŊŚŢŉĽŎşŎŦŏşŎŭŎĶŧŘőŚũŊŏŭĹŚŧĶŘŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧłűľœŧťŌŧļ

űœŬŹŢőŚŦĶŉŦŎŴŠƢűĶũŉĶŧŘşŘƢŧļşŦļĹŖŊƢŎŲŏŏŌŪŹűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ ŲŚťşŦļĹŖĹŧŘƥŏŢŎŊŹžŧ &Low Carbon 

Society' ŴŎŕŮŖũŕŧĹŊŢŎűŠŎŬŢ ŲŚťŕŮŖũŕŧĹŢŧűŀŪŗŎ ųŉŗőơŧŎĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŖŭơļűŎƢŎĶŧŘşŘƢŧļŢŦŊ

ŚŦĶŞňƥŴŠƢŎũşũŊŖŪĹŜŧŖşŧŖŧŘŋŴŎĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ &Integrated environmental 

system management' ĶŧŘŴĿƢűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘ 
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        12,2 ĹŜŧŖűĶŪŹŗŜœŦŎĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ 

 ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŖŪœŦŎōĶũĽŌŪŹűĶŪŹŗŜķƢŢļųŉŗŊŘļŴŎĶŧŘ

ĿơŜŗŲĶƢŐƧłŠŧĽŧĶşŋŧŎĶŧŘňƥŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖŌŪŹĶŚơŧŜŖŧķƢŧļŊƢŎ ŀūŹļœŦŎōĶũĽŉŦļĶŚơŧŜ

ŵŉƢŲĶơ  

 /0,0,/ őŚũŊŉŭŞŃŪŏŦňņũŊŌŪŹŖŪĹŜŧŖŘŮƢ  ĹŭňōŘŘŖ  ĽŘũŗōŘŘŖ  ŉžŧŘļŵŜƢŀūŹļĽŘŘŗŧŏŘŘň

ŜũĿŧĿŪœŉƢŧŎœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ ŲŚťŖŪĽũŊşžŧŎūĶŴŎĶŧŘŌžŧļŧŎűœŬŹŢşŦļĹŖŲŚťĿŭŖĿŎ 

 /0,0,0 œŦŇŎŧļŧŎŜũĽŦŗűœŬŹŢĽŦŉĶŧŘ ĹŜŏĹŭŖ ŉŮŲŚ ŲĶƢŵķ ŲŚťŐƝŢļĶŦŎŐƧłŠŧşũŹļŲŜŉŚƢŢŖ

ŲŚťœŦŇŎŧĹŭňŕŧœĿŪŜũŊķŢļŐŘťĿŧĿŎ ųŉŗűŎƢŎĶŧŘŖŪşơŜŎŘơŜŖķŢļşŦļĹŖŲŚťŐŘťűŌŝĿŧŊũ 

 /0,0,1 şơļűşŘũŖĶŧŘŏŘũĶŧŘŜũĿŧĶŧŘŲĶơşŦļĹŖűœŬŹŢűŐƩŎşŦļĹŖŲŠơļĶŧŘűŘŪŗŎŘŮƢŲŚťŊŢŏşŎŢļ

ŊơŢĹŜŧŖŊƢŢļĶŧŘķŢļŌƢŢļŋũŹŎ 

 /0,0,2 şŬŏşŧŎŜŦŇŎōŘŘŖ ŐŘťűœňŪ ŕŮŖũŐƧłłŧŌƢŢļŋũŹŎűķŊŕŧĹűŠŎŬŢ ŏŘũŠŧŘĽŦŉĶŧŘŊŧŖ

ŠŚŦĶōŘŘŖŧŕũŏŧŚ     

/1,  ĹŜŧŖşŦŖœŦŎōƥĶŦŏŠŚŦĶşŮŊŘŢŬŹŎŌŪŹűŐƘŉşŢŎŴŎĹňť- şŧķŧŜũĿŧŢŬŹŎķŢļşŋŧŏŦŎ 

 13,1 ŘŧŗŜũĿŧŴŎŠŚŦĶşŮŊŘŌŪŹűŐƘŉşŢŎųŉŗĹňť-şŧķŧŜũĿŧ-ŠŚŦĶşŮŊŘŢŬŹŎ 

                 ŵŖơŖŪ 

 13,2  ĶŚŭơŖŜũĿŧ-ŘŧŗŜũĿŧŴŎŠŚŦĶşŮŊŘŌŪŹűŐƘŉşŢŎŴŠƢşŧķŧŜũĿŧ-ŠŚŦĶşŮŊŘŢŬŹŎ 

  ŵŖơŖŪ 

 13,3  ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ 

                 ŵŖơŖŪ 
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ŠŖŜŉŌŪŹ 0 ķƢŢŖŮŚűľœŧťķŢļŠŚŦĶşŮŊŘ 

 

1. ŐŘŦĿłŧ ĹŜŧŖşžŧĹŦłŲŚťŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ 

1,1  ŐŘŦĿłŧķŢļŠŚŦĶşŮŊŘ   

      ŢļĹƥĹŜŧŖŘŮƢŌŧļŉƢŧŎűŌĹųŎųŚŗŪķŦźŎşŮļŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ ŴŎĶŧŘ

œŦŇŎŧűŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖŴŠŖơŌŧļŉƢŧŎşũŹļŲŜŉŚƢŢŖ şŧŖŧŘŋŎžŧŵŐŴĿƢŐƝŢļĶŦŎ ŲĶƢŵķŐƧłŠŧ

şũŹļŲŜŉŚƢŢŖ ŲŚťĶŧŘŏŘũŠŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŌŪŹŖŪŐŘťşũŌōũŕŧœŲŚťœŦŇŎŧŐŘťűŌŝŢŗơŧļŗŦŹļŗŬŎ  

   /,0 ĹŜŧŖşžŧĹŦłķŢļŠŚŦĶşŮŊŘ   

 ĽŧĶőŚĶŧŘűŊũŏųŊŉƢŧŎűŝŘŞŅĶũĽŲŚťŢŭŊşŧŠĶŘŘŖŘŜŖŋūļĽžŧŎŜŎŐŘťĿŧĶŘŌŪŹűœũŹŖşŮļķūźŎ 

şơļőŚŴŠƢŖŪŖŚœũŞŲŚťķŢļűşŪŗ űĿơŎ ŎźžŧűşŪŗ ŖŚŕŧŜťŌŧļŢŧĶŧŝ ķŗťŲŚťĶŧĶķŢļűşŪŗŢŦŎŊŘŧŗ űœũŹŖ

ŐŘũŖŧňŖŧĶķūźŎ ŲŚťŖŪĹŜŧŖŘŭŎŲŘļŖŧĶķūźŎ ŎŢĶĽŧĶŎŪźŐƧłŠŧŖŚœũŞŲŚťşũŹļŲŜŉŚƢŢŖŗŦļŖŪŀŦŏŀƢŢŎŴŎĶŧŘ

ĶžŧĽŦŉŲŚťĽŦŉĶŧŘŖŧĶķūźŎ ĶŧŘœŗŧŗŧŖŲĶƢŐƧłŠŧŌŧļŉƢŧŎşũŹļŲŜŉŚƢŢŖŠŚŧŗŐƧłŠŧŗŦļŵŖơşŦŖřŌōũőŚ ŢŧŌũ 

ŐƧłŠŧŠŖŢĶĹŜŦŎŕŧĹűŠŎŬŢ ŐƧłŠŧűşŬŹŢŖųŌŘŖķŢļĹŭňŕŧœŎźžŧŴŎŲŠŚơļŎźžŧōŘŘŖĿŧŊũ ŐƧłŠŧĶŧŘĽŦŉĶŧŘ

ķŗť ŐƧłŠŧĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ĶŧŘŲĶƢŐƧłŠŧŉŦļĶŚơŧŜŊƢŢļŢŧŝŦŗĹŜŧŖŘŮƢűŌĹųŎųŚŗŪŌŪŹ

űŠŖŧťşŖ ŲŚťŊƢŢļŴĿƢĹŜŧŖŘŮƢŠŚŧŗŉƢŧŎŖŧŏŮŘňŧĶŧŘűķƢŧŉƢŜŗĶŦŎűœŬŹŢĶŧŘĽŦŉĶŧŘŖŚœũŞŢŗơŧļŖŪ

ŐŘťşũŌōũŕŧœşŮļşŭŉ ųŉŗűľœŧťŴŎŐŘťűŌŝŵŌŗŀūŹļűŐƩŎŐŘťűŌŝĶžŧŚŦļœŦŇŎŧ ŖŪűŌĹųŎųŚŗŪŲŚťŏŭĹŚŧĶŘŉƢŧŎ

ŎŪźŢŗơŧļĽžŧĶŦŉ ŉŦļŎŦźŎŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŚŸļűŠŸŎŐƧłŠŧŉŦļĶŚơŧŜĽūļŵŉƢ

őŚũŊŉŭŞŃŪŏŦňņũŊşŧķŧűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ űœŬŹŢŴŠƢűŐƩŎŐŘťųŗĿŎƥŊơŢĶŧŘœŦŇŎŧŐŘťűŌŝ 

ŉŦļŐŘťűŉŸŎŊơŢŵŐŎŪź 

1. ŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘşŧŖŧŘŋŴĿƢŢļĹƥĹŜŧŖŘŮƢŌŧļŉƢŧŎűŌĹųŎųŚŗŪ

ŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŴŎĶŧŘŲĶƢŵķŐƧłŠŧşũŹļŲŜŉŚƢŢŖķŢļĿŭŖĿŎŲŚťŕŮŖũŕŧĹ 

şŧŖŧŘŋŜũűĹŘŧťŠƥŲŚťşŦļűĹŘŧťŠƥŢļĹƥĹŜŧŖŘŮƢűœŬŹŢŎžŧŖŧŐńũŏŦŊũŵŉƢĽŘũļ 

2. ŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘşŧŖŧŘŋőŚũŊőŚļŧŎŌŧļŜũĿŧĶŧŘŲŚť

ļŧŎŜũĽŦŗŀūŹļűĶũŉĽŧĶĶŧŘŝūĶŞŧŴŎŠŚŦĶşŮŊŘűŐƩŎķƢŢŖŮŚŲŚťŢļĹƥĹŜŧŖŘŮƢŌŪŹşŧŖŧŘŋ

ŎžŧŖŧŴĿƢŵŉƢŴŎŌŧļŐńũŏŦŊũŊŧŖşŋŧŎĶŧŘňƥşũŹļŲŜŉŚƢŢŖŘťŉŦŏĿŧŊũŲŚťşŧĶŚ  
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 1,3  ŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ 

           űœŬŹŢőŚũŊŉŭŞŃŪŏŦňņũŊşŧķŧŜũĿŧűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŢŗơŧļŗŦŹļŗŬŎŌŪŹ 

 /,1,/ űŐƩŎőŮƢŖŪĹŜŧŖŘŮƢĹŜŧŖűķƢŧŴĽŴŎŘťŉŦŏķŦźŎşŮļŲŚťűĿũļŚūĶ ŌŧļŉƢŧŎűŌĹųŎųŚŗŪŲŚťĽŦŉĶŧŘ

şũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ &Integrated Environmental Management' ŲŚťşŧŖŧŘŋşŘƢŧļŲŚťŐŘťŗŭĶŊƥŴĿƢ

ŢļĹƥĹŜŧŖŘŮƢŌŪŹűŠŖŧťşŖĶŦŏĶŧŘĽŦŉĶŧŘŲŚťŲĶƢŐƧłŠŧşũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļŗŦŹļŗŬŎ  

 /,1,0  űŐƩŎőŮƢŌŪŹşŧŖŧŘŋœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŲŚťŎŜŦŊĶŘŘŖŴŠŖơŌŧļŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘ

ĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ 

 /,1,1   űŐƩŎőŮƢŖŪĹŜŧŖűŢŧŴĽŴşơŌŧļŜũĿŧĶŧŘŢŗơŧļŲŌƢĽŘũļ ŴŒƜŠŧĹŜŧŖŘŮƢŲŚťŐŘťşŏĶŧŘňƥŢŗơŧļ

ŊơŢűŎŬŹŢļ 

 /,1,2  űŐƩŎőŮƢŌŪŹŖŪĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĽŘŘŗŧŏŘŘňŲŠơļŜũĿŧĿŪœ 

 

0, ŲőŎœŦŇŎŧŐŘŦŏŐŘŭļ   

ŜŧļŲőŎŉžŧűŎũŎĶŧŘŴŠƢŲŚƢŜűşŘŸĽĹŘŏŋƢŜŎŕŧŗŴŎŘŢŏĶŧŘŝūĶŞŧķŢļŠŚŦĶşŮŊŘ &3 Őƙ' 

 

ŲőŎĶŧŘœŦŇŎŧ- űŐŚŪŹŗŎŲŐŚļ ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ- ŊŦŜŏơļĿŪź 

1. ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŴŠƢŖŪĹŜŧŖ

ŌŦŎşŖŦŗ şŢŉĹŚƢŢļĶŦŏ

ĹŜŧŖĶƢŧŜŠŎƢŧŌŧļűŌĹųŎųŚŗŪŲŚť

ĶŧŘĽŦŉĶŧŘŉƢŧŎşũŹļŲŜŉŚƢŢŖ ŲŚťŖŪ

ŖŧŊŘŅŧŎŴŎŘťŉŦŏşŧĶŚ ŠŘŬŢŢŗơŧļ

ŎƢŢŗŵŖơŊŹžŧĶŜơŧŌŪŹ şĶŢ, ĶžŧŠŎŉ 

 

 

 

 

 

1. œŦŇŎŧŠŚŦĶşŮŊŘŴŠƢŵŉƢŊŧŖ

ŖŧŊŘŅŧŎşŧĶŚ 

2. ŊũŉŊŧŖŐŘťűŖũŎŠŚŦĶşŮŊŘ

ŢŗơŧļşŖŹžŧűşŖŢ 

3. űĿũłőŮƢűĿŪŹŗŜĿŧłŌŦźļŕŧĹŘŦŅ

ŲŚťűŢĶĿŎŖŧŖŪşơŜŎŘơŜŖŴŎ

ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ 

4. ŖŪĶŧŘşŘƢŧļűĹŘŬŢķơŧŗĶŦŏ

ŠŎơŜŗļŧŎŕŧŗŎŢĶŌŦźļŴŎ

ŕŧĹűŢĶĿŎ ŲŚťŕŧĹŘŦŅ 

ŌŦźļŎŪźűœŬŹŢűŐƩŎĶŧŘŘťŉŖ

ĹŜŧŖĹũŉűŠŸŎűœŬŹŢŴĿƢŴŎĶŧŘ

ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ ŘŜŖŋūļ

űŐƩŎĶŧŘűşŘũŖşŘƢŧļĹŜŧŖ

1. ŖŪűŢĶşŧŘ ŖĹŢ, 2, 3, 4* 

3 ŲŚť 4 ŌŪŹşŖŏŮŘňƥ 

2. űŢĶşŧŘ ŖĹŢ,7 

 

3. ĹžŧşŦŹļŲŊơļŊŦźļĶŘŘŖĶŧŘ

œŦŇŎŧŠŚŦĶşŮŊŘ 

 

4. ĽžŧŎŜŎŠŎơŜŗļŧŎŌŪŹűķƢŧ

ŘơŜŖűŐƩŎűĹŘŬŢķơŧŗŵŖơŎƢŢŗ

ĶŜơŧ 2 ŠŎơŜŗļŧŎ 
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ŲőŎĶŧŘœŦŇŎŧ- űŐŚŪŹŗŎŲŐŚļ ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ- ŊŦŜŏơļĿŪź 

 

 

 

2, œŦŇŎŧŘťŏŏŲŚťĶŘťŏŜŎĶŧŘ

ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŜũĽŦŗ 

ŘŜŖŋūļŐƧĽĽŦŗŌŪŹşŎŦŏşŎŭŎŘťŏŏĶŧŘ

űŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŜũĽŦŗ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŘơŜŖŖŬŢűœŬŹŢşŎŦŏşŎŭŎŌŦźļŴŎ

ŉƢŧŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŲŚťļŧŎŜũĽŦŗ 

 

1, œŦŇŎŧŐƧĽĽŦŗœŬźŎŅŧŎŌŪŹ

ĽžŧűŐƩŎŊơŢĶŧŘőŚũŊŉŭŞŃŪ

ŏŦňņũŊųŉŗ 

1. şŘƢŧļŜŦŇŎōŘŘŖ

ŢļĹƥĶŘŉƢŧŎĶŧŘŜũĽŦŗ 

2. ŖŪŘťŏŏşŧŘşŎűŌŝ

űœŬŹŢĶŧŘşŎŦŏşŎŭŎĶŧŘ

ŜũĽŦŗ 

3.  ĽŦŉşŘŘűļũŎ

ļŏŐŘťŖŧňűœŬŹŢĶŧŘ 

œŦŇŎŧŠƢŢļşŖŭŉĹňť 

4. şơļűşŘũŖŴŠƢŖŪŠƢŢļ 

ŐńũŏŦŊũĶŧŘŌŪŹşŧŖŧŘŋ

ŘŢļŘŦŏļŧŎŜũĽŦŗ

ŘťŉŦŏşŮļ 

 

0,  şơļűşŘũŖŴŠƢŎũşũŊ

ŲŚĶűŐŚŪŹŗŎĹŜŧŖĹũŉűŠŸŎ

űĿũļŜũĿŧĶŧŘŘťŠŜơŧļĶŦŎ 

2.1 şơļűşŘũŖŲŚťşŎŦŏşŎŭŎ  

ŴŠƢŉŭŞŃŪŏŦňņũŊ

űőŗŲœŘơőŚļŧŎŌŧļ

ŜũĿŧĶŧŘŴŎŜŧŘşŧŘ 

 

 

 

 

 

1. ŐŘũŖŧňĶŧŘŴĿƢļŧŎŅŧŎ 

ķƢŢŖŮŚŌŧļŜũĿŧĶŧŘŲŚť 

E+journal&ĽžŧŎŜŎĹŘŦźļ' 

2. şŦŉşơŜŎļŏŐŘťŖŧňűœŬŹŢ

ĶŧŘœŦŇŎŧŠƢŢļşŖŭŉ 

3. ĽžŧŎŜŎ Unit research 

 

 

4. ŖŪşŋŧŎŌŪŹŌžŧļŧŎŜũĽŦŗŌŪŹ

űŢŬźŢŊơŢĶŧŘŲŚĶűŐŚŪŹŗŎ

ĹŜŧŖĹũŉűŠŸŎ 

 

 

 

5. ŘƢŢŗŚťķŢļŏŌĹŜŧŖ

ŌŧļŜũĿŧĶŧŘŌŪŹŖŪĶŧŘ

ŊŪœũŖœƥűőŗŲœŘơŊŧŖ

űĶňņƥŌŪŹŖŠŧŜũŌŗŧŚŦŗ

ĶžŧŠŎŉ 
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ŲőŎĶŧŘœŦŇŎŧ- űŐŚŪŹŗŎŲŐŚļ ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ- ŊŦŜŏơļĿŪź 

 

 

 

 

 

 

 

 

 

1, œŦŇŎŧŏŭĹŚŧĶŘŴŠƢŖŪĹŜŧŖŘŮƢŲŚť

ŐŘťşŏĶŧŘňƥűœŪŗļœŢűœŬŹŢĶŧŘ

œŦŇŎŧŐŘťşũŌōũŕŧœĶŧŘşŢŎŲŚť

ĶŧŘŜũĽŦŗ 

ŲŚť-ŠŘŬŢŴŎŌŪŹŐŘťĿŭŖ

ŜũĿŧĶŧŘ 

2.2 ĽŦŉŴŠƢŖŪŘťŏŏ

şŎŦŏşŎŭŎĶŧŘœŦŇŎŧ

ŴŎŉƢŧŎ

ŕŧŞŧŊơŧļŐŘťűŌŝ

ŢŗơŧļĽŘũļĽŦļ 

      0,1 ŖŪĶŧŘűĿũłŜũŌŗŧĶŘ                 

           őŮƢŌŘļĹŭňŜŭŇũĽŧĶ      

           ŕŧŗŎŢĶŖŧŏŘŘŗŧŗ    

           ŢŗơŧļşŖŹžŧűşŖŢ 

1. şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢ

ŏŭĹŚŧĶŘűķƢŧŘơŜŖŲŚť

űőŗŲœŘơőŚļŧŎŌŧļ

ŜũĿŧĶŧŘŴŎŌŪŹŐŘťĿŭŖŌŧļ

ŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ-

ŎŧŎŧĿŧŊũ 

2. ŖŪĶŧŘĽŦŉŴŠƢŖŪųĹŘļĶŧŘűœŬŹŢ

œŦŇŎŧĶŧŘĽŦŉĶŧŘűŘŪŗŎ

ĶŧŘşŢŎ ĶŧŘŜũĽŦŗ űœũŹŖ

ŌŦĶŞťŲŚťŐŘťşŏĶŧŘňƥ

ŲĶơĹňŧĽŧŘŗƥ ŲŚť

ŏŭĹŚŧĶŘŌŪŹűĶŪŹŗŜķƢŢļ 

3. ĹňŧĽŧŘŗƥŖŪĶŧŘ

ŐŘťűŖũŎőŚĶŧŘşŢŎŌŪŹűŢŬźŢ

ŊơŢŘťŏŏ PDCA űœŬŹŢ

ŐŘŦŏŐŘŭļŐŘťşũŌōũŕŧœĶŧŘ

şŢŎŉƢŜŗŊŎűŢļ 

6. ŎũşũŊŖŪĹŜŧŖşŧŖŧŘŋ

ŌŧļŉƢŧŎŕŧŞŧŢŦļĶřŞ

űŌŪŗŏűŌơŧŊŧŖűĶňņƥ

ķŢļŖŠŧŜũŌŗŧŚŦŗ 

 

7. űŢĶşŧŘĶŧŘűĿũł

ŜũŌŗŧĶŘőŮƢŌŘļĹŭňŜŭŇũ 

 

 

1. ŘƢŢŗŚťķŢļŏŌĹŜŧŖ

ŌŧļŜũĿŧĶŧŘŌŪŹŖŪĶŧŘ

ŊŪœũŖœƥűőŗŲœŘơ 

2. ĽžŧŎŜŎűļũŎļŏŐŘťŖŧň

ŌŪŹĽŦŉşŘŘ 

3. ĽžŧŎŜŎĹŘŦźļŊơŢŐƙķŢļ

ĶŧŘĽŦŉųĹŘļĶŧŘŲĶơ

ĹňŧĽŧŘŗƥŲŚťŏŭĹŚŧĶŘ

ŌŪŹűĶŪŹŗŜķƢŢļ 

4. şŦŉşơŜŎűļũŎļŏŐŘťŖŧň

ŌŪŹŴĿƢşŎŦŏşŎŭŎųĹŘļĶŧŘ 

5. űŢĶşŧŘ ŖĹŢ, 5 ŲŚť 6 

6. űŢĶşŧŘĶŧŘĽŦŉŌžŧ

ŲőŎĶŧŘœŦŇŎŧ-

ŐŘŦŏŐŘŭļ ĶŧŘĽŦŉĶŧŘ

űŘŪŗŎĶŧŘşŢŎ ĶŚŗŭŌōƥ

ĶŧŘşŢŎĽŧĶőŚĶŧŘ

ŐŘťűŖũŎĶŧŘŉžŧűŎũŎļŧŎ
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ŲőŎĶŧŘœŦŇŎŧ- űŐŚŪŹŗŎŲŐŚļ ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ- ŊŦŜŏơļĿŪź 

 

 

 

ŌžŧŘŧŗļŧŎŴŎűŢĶşŧŘ 

ŖĹŢ,5 
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ŠŖŜŉŌŪŹ 1 ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ ĶŧŘŉžŧűŎũŎĶŧŘ ŲŚťųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ 

1, ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ 

 /,/ Řťŏŏ 

 ĶŧŘĽŦŉĶŧŘŝūĶŞŧŴĿƢŘťŏŏŌŜũŕŧĹ ųŉŗŠŎūŹļŐƙĶŧŘŝūĶŞŧŲŏơļűŐƩŎ 0 ŕŧĹĶŧŘŝūĶŞŧ ŠŎūŹļŕŧĹ

ĶŧŘŝūĶŞŧŐĶŊũŖŪŘťŗťűŜŚŧŝūĶŞŧŵŖơŎƢŢŗĶŜơŧ /3 şŦŐŉŧŠƥ 

 /,0 ĶŧŘĽŦŉĶŧŘŝūĶŞŧŕŧĹřŉŮŘƢŢŎ 

  ŵŖơŖŪ 

 /,1 ĶŧŘűŌŪŗŏűĹŪŗļŠŎơŜŗĶũŊŴŎŘťŏŏŌŜũŕŧĹ 

  ŵŖơŖŪ  

0, ĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ 

 0,/ ŜŦŎ+űŜŚŧŴŎĶŧŘŉžŧűŎũŎĶŧŘűŘŪŗŎĶŧŘşŢŎ  

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ  űŉŬŢŎĶŘĶŃŧĹŖ ú œřŝĽũĶŧŗŎ  

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ űŉŬŢŎœřŝĽũĶŧŗŎ ú ŖŪŎŧĹŖ 

  0,0 ĹŭňşŖŏŦŊũķŢļőŮƢűķƢŧŝūĶŞŧ 

             2.2.1. ŖŪőŚşŢŏŕŧŞŧŢŦļĶřŞŵŉƢŊŧŖűĶňņƥŌŪŹĹňťĶŘŘŖĶŧŘŢŭŉŖŝūĶŞŧĶžŧŠŎŉŠŘŬŢŊŧŖ

ŘťűŏŪŗŏ ŐŘťĶŧŝ ŲŚťŲŎŜŐńũŏŦŊũķŢļŖŠŧŜũŌŗŧŚŦŗŌŪŹűĶŪŹŗŜķƢŢļ ŲŚť 

  + Ųŏŏ /,/ ŲŚť 0,/ şžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌŠŘŬŢűŌŪŗŏűŌơŧŉƢŧŎŜũŌŗŧŝŧşŊŘƥ

ŲŚťűŌĹųŎųŚŗŪ ĽŧĶşŋŧŏŦŎĶŧŘŝūĶŞŧŌŪŹĶŘťŌŘŜļŝūĶŞŧōũĶŧŘŘŦŏŘŢļŠŘŬŢŌŪŹşŕŧŖŠŧŜũŌŗŧŚŦŗŘŦŏŘŢļŠŘŬŢ

şžŧűŘŸĽĶŧŘŝūĶŞŧŐŘũłłŧŊŘŪşŧķŧŢŬŹŎųŉŗŖŪŐŘťşŏĶŧŘňƥŴŎĶŧŘŌžŧļŧŎŌŪŹűĶŪŹŗŜķƢŢļŵŖơŎƢŢŗĶŜơŧ 2 Őƙ  

 2.2.2. űŐƩŎőŮƢŌŪŹŖŪşŭķŕŧœŘơŧļĶŧŗŵŖơűŐƩŎŢŭŐşŘŘĹŊơŢĶŧŘŝūĶŞŧ 

 2.2.3. ŵŖơűĹŗŊƢŢļųŌŞŊŧŖĹžŧœũœŧĶŞŧķŢļŝŧŚŋūļŌŪŹşŭŉŴŠƢĽžŧĹŭĶ űŜƢŎŲŊơĹŜŧŖőũŉŌŪŹĶŘťŌžŧ

ųŉŗŐŘťŖŧŌ ŠŘŬŢĹŜŧŖőũŉŚŠŭųŌŞ 

 2.2.4. ŵŖơűĹŗŋŮĶŊŦŉĿŬŹŢŢŢĶ ŠŘŬŢŋŮĶŵŚơŢŢĶĽŧĶşŋŧŏŦŎĶŧŘŝūĶŞŧŴŉ ŷ űœŘŧťĹŜŧŖőũŉŌŧļ

ĹŜŧŖŐŘťœřŊũ 

 ŲŚťűŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ  

œ,ŝ, 2561  
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 ĶŧŘĹŦŉűŚŬŢĶőŮƢűķƢŧŝūĶŞŧ 

 űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŜơŧŉƢŜŗ ĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 034/ 

ŲŚťŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŘŬŹŢļ ĶŧŘşŢŏőơŧŎĹŜŧŖŘŮƢŕŧŞŧŢŦļĶřŞķŢļŎũşũŊŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

œ,ŝ, 2562 

 0,1 ŐƧłŠŧķŢļŎũşũŊŲŘĶűķƢŧ 

  0,1,/ ŎũşũŊŲŘĶűķƢŧŵŖơŵŉƢşžŧűŘŸĽĶŧŘŝūĶŞŧŌŧļŉƢŧŎşũŹļŲŜŉŚƢŢŖ 

  2,3,2 ŎũşũŊŖŪŐƧłŠŧŌŧļŉƢŧŎŕŧŞŧŢŦļĶřŞŵŖơűŐƩŎŵŐŊŧŖűĶňņƥ 

 0,2 ĶŚŗŭŌōƥŴŎĶŧŘŉžŧűŎũŎĶŧŘűœŬŹŢŲĶƢŵķŐƧłŠŧ-ķƢŢĽžŧĶŦŉķŢļŎũşũŊŴŎķƢŢ 0,1 

    2,4,1 ŴŠƢŎũşũŊűŘŪŗŎŜũĿŧŌŧļŉƢŧŎşũŹļŲŜŉŚƢŢŖűœũŹŖűŊũŖ 

  2,4,2 ŴŠƢŎũşũŊűŘŪŗŎŠŚŦĶşŮŊŘŜũĿŧŕŧŞŧŢŦļĶřŞşžŧŠŘŦŏŐŘũłłŧűŢĶķŢļŖŠŧŜũŌŗŧŚŦŗ

œťűŗŧ 

2.5 ŲőŎĶŧŘŘŦŏŎũşũŊŲŚťőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧŴŎŘťŗť 5 Őƙ 

Ųŏŏ 1,1 

ĽžŧŎŜŎŎũşũŊ 
ĽžŧŎŜŎŎũşũŊŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ &ĹŎ' 

2560 2561 2562 2563 2564 

ĿŦźŎŐƙŌŪŹ 1 5 5 5 5 5 

ĿŦźŎŐƙŌŪŹ 2  5 5 5 5 

ĿŦźŎŐƙŌŪŹ 3   5 5 5 

ŘŜŖ 5 10 15  15 15 

ĹŧŉŜơŧĽťşžŧűŘŸĽĶŧŘŝūĶŞŧ   5 5 5 
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Ųŏŏ 2,1 

ĽžŧŎŜŎŎũşũŊ 
ĽžŧŎŜŎŎũşũŊŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ &ĹŎ' 

2560 2561 2562 2563 2564 

ĿŦźŎŐƙŌŪŹ 1 5 5 5 5 5 

ĿŦźŎŐƙŌŪŹ 2  5 5 5 5 

ĿŦźŎŐƙŌŪŹ 3   5 5 5 

ŘŜŖ 5 10 15  15 15 

ĹŧŉŜơŧĽťşžŧűŘŸĽĶŧŘŝūĶŞŧ   5 5 5 
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 0,4 ļŏŐŘťŖŧňŊŧŖŲőŎ 

ŴĿƢļŏŐŘťŖŧňŌŪŹŵŉƢŘŦŏĶŧŘĽŦŉşŘŘĽŧĶŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ųŉŗŖŪĹŜŧŖŊƢŢļĶŧŘļŏŐŘťŖŧňşžŧŠŘŦŏ 

ŠŚŦĶşŮŊŘ ŉŦļŎŪź                                     ŠŎơŜŗ   8    ŏŧŌ 

ŠŖŜŉŘŧŗĽơŧŗ 
ŐƙļŏŐŘťŖŧň 

2561 2562 2561 2562 2563 

1, ļŏŏŭĹŚŧĶŘ 

   1,1 ŠŖŜŉűļũŎűŉŬŢŎ 

   1,2 ŠŖŜŉĹơŧĽƢŧļŐŘťĽžŧ 

 

/*000*... /,.3.,... /,/.0,3.. /,/35,403 /,0/3,3.4 

2, ļŏŉžŧűŎũŎĶŧŘ 

   2,1 ŠŖŜŉĹơŧŊŢŏŲŌŎ 

   2,2 ŠŖŜŉĹơŧŴĿƢşŢŗ 

   2,3 ŠŖŜŉĹơŧŜŦşŉŭ 

   2,4 ŠŖŜŉşŧōŧŘňŮŐųŕĹ 

 

0..*... 

/3.*... 

/34*... 

/5.*... 

 

210,000 

157,500 

163,800 

178,500 

 

220,500 

165,375 

171,990 

187,425 

 

231,525 

173,644 

180,590 

196,796 

 

243,101 

182,326 

189,619 

206,636 

3, ļŏŚļŌŭŎ 

   3,1 ŠŖŜŉĹŘŭŕŦňņƥ 

 

3*00.*000 

 

3,000,000 

 

3*00.*000 

 

3*00.*000 

 

3*00.*000 

4, ļŏűļũŎŢŭŉŠŎŭŎ + + + + + 

5. ĹơŧŴĿƢĽơŧŗŊơŢŠŦŜŊơŢŐƙ 100,000 100,000 100,000 100,000 100,000 

ŘŜŖŘŧŗĽơŧŗ 2*554*... 4,659,800 4,747,790 3,.40,180 5,/37,188 
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 0,5 ŘťŏŏĶŧŘŝūĶŞŧ 

  R   ŲŏŏĿŦźŎűŘŪŗŎ  

  Ã   ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢşũŹļœũŖœƥűŐƩŎŠŚŦĶ 

  Ã   ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢŲœŘơŕŧœŲŚťűşŪŗļűŐƩŎşŬŹŢŠŚŦĶ 

  Ã ŲŏŏŌŧļŵĶŚŌŧļŢũűŚŸĶŌŘŢŎũĶşƥűŐƩŎşŬŹŢŠŚŦĶ &e+Learning' 

  Ã ŲŏŏŌŧļŵĶŚŌŧļŢũŎűŊŢŘƥűŎŸŊ 

  Ã ŢŬŹŎŷ &Řťŏŭ' 

 0,6 ĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊ  ŘŧŗŜũĿŧŲŚťĶŧŘŚļŌťűŏŪŗŎűŘŪŗŎķƢŧŖŖŠŧŜũŌŗŧŚŦŗ  

űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŜơŧŉƢŜŗ ĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ  œ,ŝ, 2561  
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3, ŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ 

 1,/ ŠŚŦĶşŮŊŘ   

  1,/,/ ĽžŧŎŜŎŠŎơŜŗĶũŊ Ųŏŏ /,/ ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘŵŖơŎƢŢŗĶŜơŧ 48 &1' ŠŎơŜŗĶũŊ 

                                           Ųŏŏ /,0 ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘŵŖơŎƢŢŗĶŜơŧ 26    ŠŎơŜŗĶũŊ 

  1,/,0 ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ   

  ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ ŲŏơļűŐƩŎŠŖŜŉŜũĿŧŌŪŹşŢŉĹŚƢŢļĶŦŏŌŪŹĶžŧŠŎŉŵŜƢŴŎűĶňņƥŖŧŊŘŅŧŎ

ŠŚŦĶşŮŊŘķŢļĶŘťŌŘŜļŝūĶŞŧōũĶŧŘ ŉŦļŎŪź 

ŠŖŧŗűŠŊŭ   şžŧŠŘŦŏŎũşũŊŏŦňņũŊŝūĶŞŧ ĶŘňŪĶŧŘŌŉşŢŏŕŧŞŧŢŦļĶřŞŴŠƢűŐƩŎŵŐŊŧŖŐŘťĶŧŝ

ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ űŘŬŹŢļ ĶŧŘŌŉşŢŏőơŧŎĹŜŧŖŘŮƢŕŧŞŧŢŦļĶřŞ ŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 034/ 

 

 

 

 

 

ŚžŧŉŦŏ

ŌŪŹ 
ŘŧŗĶŧŘ 

űĶňņƥŖŧŊŘŅŧŎķŢļ 

şĶŢ, 

ŠŚŦĶşŮŊŘŴŠŖơ  

œ,ŝ, 2556 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 

2540 

Ųŏŏ 1,1 Ųŏŏ 2,1 Ųŏŏ 2,1 Ųŏŏ 1,1 Ųŏŏ 2,1 

/ ļŧŎŘŧŗŜũĿŧ ŵŖơŎƢŢŗĶŜơŧ  

1, ŠŖŜŉŜũĿŧűľœŧťŉƢŧŎ          

/,/ ŜũĿŧűŢĶŏŦļĹŦŏ ŵŖơŎƢŢŗĶŜơŧ 

/,0 ŜũĿŧűŢĶűŚŬŢĶ  ŵŖơŎƢŢŗĶŜơŧ       

+ 

 

+ 

+ 

12 

 

+ 

+ 

12 

 

6 

6 

+ 

 

+ 

+ 

12 

 

6 

6 

0 ŜũŌŗŧŎũœŎōƥ                           48 36 36 48 36 

3 ŘŧŗŜũĿŧŏŦļĹŦŏŵŖơŎŦŏŠŎơŜŗĶũŊ + + + &3' + 

ŘŜŖ  &ŠŎơŜŗĶũŊ'   ŵŖơŎƢŢŗĶŜơŧ 48 48 26 48(3) 48 
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3.1.3 ŘŧŗŜũĿŧŴŎŠŚŦĶşŮŊŘ 

 

3.1.3.1 ĶŘňŪĽŦŉĶŧŘŝūĶŞŧŊŧŖŲŏŏ 1,1 

     1' ŜũŌŗŧŎũœŎōƥ                                       ĽžŧŎŜŎŠŎơŜŗĶũŊ 48 ŠŎơŜŗĶũŊ 

077670 ŜũŌŗŧŎũœŎōƥ                  48 ŠŎơŜŗĶũŊ 

  Dissertation 

2' ŘŧŗŜũĿŧŏŦļĹŦŏŵŖơŎŦŏŠŎơŜŗĶũŊ                   ĽžŧŎŜŎŠŎơŜŗĶũŊ 3 ŠŎơŜŗĶũŊ 

297810 şŦŖŖŎŧ 1                     1 &0+3+1' 

  Seminar I  

297811 şŦŖŖŎŧ 2                     1 &0+3+1' 

  Seminar II  

297812  şŦŖŖŎŧ 3                     1 &0+2+1' 

  Seminar III 

3.1.3.2 ĶŘňŪĽŦŉĶŧŘŝūĶŞŧŊŧŖŲŏŏ 0,1 

  /' ŘŧŗŜũĿŧ                        ĽžŧŎŜŎŠŎơŜŗĶũŊ         /0  ŠŎơŜŗĶũŊ 

                  /,/  ŜũĿŧűŢĶŏŦļĹŦŏ                                ĽžŧŎŜŎŠŎơŜŗĶũŊ    4  ŠŎơŜŗĶũŊ 

077811 űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ  3&2+3+6' 

 Integrated Environmental Technologies and Management 

077812 şŦŖŖŎŧ 1 

Seminar I 

1&0+3+2' 

077813 şŦŖŖŎŧ 2 

Seminar II 

1&0+3+2' 

077814 

 

şŦŖŖŎŧ 3 

Seminar III 

 

 

 

 

 

1&0+3+2' 
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  2'  ŜũŌŗŧŎũœŎōƥ             ĽžŧŎŜŎŠŎơŜŗĶũŊ   36   ŠŎơŜŗĶũŊ 

29989/       ŜũŌŗŧŎũœŎōƥ                                                                      36    ŠŎơŜŗĶũŊ                

Dissertation 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 /,0 ŜũĿŧűŢĶűŚŬŢĶ                                 ĽžŧŎŜŎŠŎơŜŗĶũŊ     4     ŠŎơŜŗĶũŊ 

077821 

 

077822 

 

 

077801 

 

077602 

 

299825 

ŠŦŜķƢŢĹŦŉşŘŘŌŧļűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ 

Selected Topics for Environmental and Technology Management 

ĶŧŘŚŉĶƣŧŀűŘŬŢŎĶŘťĽĶŲŚť  

ĶŧŘŐŘŦŏŊŦŜŊơŢĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ 

Climate Change Mitigation and Adaptation  

ŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜ  

Green Industry 

ĶŧŘŲŐŘşŕŧœŲŚťĶŧŘűĹŚŬŹŢŎŌŪŹķŢļşŧŘŖŚœũŞŴŎşũŹļŲŜŉŚƢŢŖ     

Environmental Fate and Transport of Pollutants 

űŌĹŎũĹŲŚťűĹŘŬŹŢļŖŬŢŴŎĶŧŘĽŦŉĶŧŘŕŦŗŌŧļŕŮŖũŢŧĶŧŝ  

Technique and Tools in Climate Hazard Management 

   3&2+3+6' 

 

   3&2+3+6' 

 

      

   3&2+3+6' 

 

   3&2+3+6' 

 

    

   3&2+3+6' 
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3,1,4 ŲőŎĶŧŘŝūĶŞŧ  

                      1,1,4,1 ĶŘňŪĽŦŉĶŧŘŝūĶŞŧŊŧŖŲŏŏ 1,1 

 

ĿŦźŎŐƙŌŪŹ  1 

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ 

 

299812 şŦŖŖŎŧ 1            1 &0+3+2' 

  Seminar I             &ŵŖơŎŦŏŠŎơŜŗĶũŊ' 

079670 ŜũŌŗŧŎũœŎōƥ         8 ŠŎơŜŗĶũŊ 

  Dissertation 

  

     ŘŜŖ           8 &1' ŠŎơŜŗĶũŊ 

       

ĿŦźŎŐƙŌŪŹ  1  

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ 

 

079670 ŜũŌŗŧŎũœŎōƥ         8 ŠŎơŜŗĶũŊ 

  Dissertation  

 

     ŘŜŖ       8 ŠŎơŜŗĶũŊ 
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ĿŦźŎŐƙŌŪŹ  2   

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ 

 

299811 şŦŖŖŎŧ 2            1 &0+1+2' 

  Seminar II               &ŵŖơŎŦŏŠŎơŜŗĶũŊ' 

079670 ŜũŌŗŧŎũœŎōƥ            8 ŠŎơŜŗĶũŊ 

  Dissertation  

 

     ŘŜŖ     8&1' ŠŎơŜŗĶũŊ 

 

ĿŦźŎŐƙŌŪŹ  2  

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ 

 

079670 ŜũŌŗŧŎũœŎōƥ           8 ŠŎơŜŗĶũŊ 

  Dissertation 

 

     ŘŜŖ         8 ŠŎơŜŗĶũŊ 
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ĿŦźŎŐƙŌŪŹ  3   

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ 

 

299812  şŦŖŖŎŧ 3            1 &0+1+2' 

  Seminar III               &ŵŖơŎŦŏŠŎơŜŗĶũŊ' 

079670 ŜũŌŗŧŎũœŎōƥ            8 ŠŎơŜŗĶũŊ 

  Dissertation 

 

     ŘŜŖ     8&1' ŠŎơŜŗĶũŊ 

 

ĿŦźŎŐƙŌŪŹ  3  

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ 

 

079670 ŜũŌŗŧŎũœŎōƥ         8 ŠŎơŜŗĶũŊ 

  Dissertation  

     ŘŜŖ       8 ŠŎơŜŗĶũŊ 
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1.1.4.2 ĶŘňŪĽŦŉĶŧŘŝūĶŞŧŊŧŖŲŏŏ 0,1 

ĿŦźŎŐƙŌŪŹ  1  

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ 

077811  űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ      3 &0+1+4' 

  Integrated Environmental Technologies and Management 

2998xx ŜũĿŧűŢĶűŚŬŢĶ               3 &0+1+4' 

  Major Elective 

298812 şŦŖŖŎŧ 1           1 &0+3+2' 

  Seminar I               

 

     ŘŜŖ              7  ŠŎơŜŗĶũŊ 

 

ĿŦźŎŐƙŌŪŹ  1  

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ 

2998xx ŜũĿŧűŢĶűŚŬŢĶ               3 &0+1+4' 

  Major Elective 

07969/ ŜũŌŗŧŎũœŎōƥ            6 ŠŎơŜŗĶũŊ 

  Dissertation 

 

     ŘŜŖ       9  ŠŎơŜŗĶũŊ 



29 

 

 

 

ĿŦźŎŐƙŌŪŹ  2 

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ 

299813 şŦŖŖŎŧ 2             1 &0+3+2' 

  Seminar II        

07969/ ŜũŌŗŧŎũœŎōƥ            6 ŠŎơŜŗĶũŊ 

  Dissertation 

 

     ŘŜŖ           7 ŠŎơŜŗĶũŊ 

   

ĿŦźŎŐƙŌŪŹ  2   

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ 

07969/ ŜũŌŗŧŎũœŎōƥ            6 ŠŎơŜŗĶũŊ 

  Dissertation 

 

     ŘŜŖ         6 ŠŎơŜŗĶũŊ 
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ĿŦźŎŐƙŌŪŹ  3   

ŕŧĹĶŧŘŝūĶŞŧŊƢŎ 

079614  şŦŖŖŎŧ 3             1 &0+3+/' 

  Seminar III                 

07989/ ŜũŌŗŧŎũœŎōƥ            9 ŠŎơŜŗĶũŊ 

  Dissertation  

 

     ŘŜŖ      10 ŠŎơŜŗĶũŊ 

 

ĿŦźŎŐƙŌŪŹ  3   

ŕŧĹĶŧŘŝūĶŞŧŐŚŧŗ 

07989/ ŜũŌŗŧŎũœŎōƥ            9 ŠŎơŜŗĶũŊ 

  Dissertation  

 

        ŘŜŖ          9 ŠŎơŜŗĶũŊ 
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  1,/,3 ĹžŧŢōũŏŧŗŘŧŗŜũĿŧ 

2998//  űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ      3 &2+3+6' 

Integrated Environmental Technology and Management 

  ŐƧłŠŧşũŹļŲŜŉŚƢŢŖķŢļŌƢŢļŋũŹŎŲŚťķŢļųŚĶ ŎųŗŏŧŗűŝŘŞŅĶũĽ şŦļĹŖ ŲŚťşũŹļŲŜŉŚƢŢŖ 

űŌĹųŎųŚŗŪŲŚťŎŜŦŊĶŘŘŖşũŹļŲŜŉŚƢŢŖşžŧŠŘŦŏűŖŬŢļŢŦĽľŘũŗť ĶŧŘŐƝŢļĶŦŎŲŚťĹŜŏĹŭŖŖŚœũŞĽŧĶ

ŕŧĹŢŭŊşŧŠĶŘŘŖ űĶŞŊŘĶŘŘŖŲŚťĿŭŖĿŎ ĶŧŘĽŦŉĶŧŘŐƧłŠŧŠŖŢĶĹŜŦŎ ĶŧŘĽŦŉĶŧŘĶŧŘűŐŚŪŹŗŎŲŐŚļ

ŕŮŖũŢŧĶŧŝŲŚťŕŦŗœũŏŦŊũŌŧļōŘŘŖĿŧŊũ ĶŧŘĽŦŉĶŧŘŲŏŏŖŪşơŜŎŘơŜŖ űĹŘŬŹŢļŖŬŢĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏ

ŏŮŘňŧĶŧŘ ĶŧŘőŚũŊŲŚťĶŧŘŏŘũųŕĹŢŗơŧļŗŦŹļŗŬŎ  

 Local and global environmental problem, economic social and environmental policy, 

environmental innovation and technology for smart city, prevention and control of pollution from 

industry agriculture and municipal, smog problem management, climate change and natural disaster 

management, participatory management, integrated environmental management tools, sustainable 

production and consumption  

 

077810  şŦŖŖŎŧ /                             1 &0+3+2' 

 Seminar I 

 űŌĹŎũĹĶŧŘşŬŏĹƢŎķŦźŎşŮļ ŘŜŏŘŜŖķƢŢŖŮŚŲŚťĶŧŘŎžŧűşŎŢŢŗơŧļŖŪŐŘťşũŌōũŕŧœŴŎŠŦŜķƢŢŌŪŹ

şŎŴĽŌŧļŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŴŎŐƧĽĽŭŏŦŎŲŚťŲŎŜųŎƢŖŴŎŢŎŧĹŊ 

 Technique for advanced database and literature search, and effective presentation in 

environmental technology and management in the present and future trend  
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077811  şŦŖŖŎŧ 2           1 &0+3+2' 

 Seminar II 

  ĶŧŘŢŕũŐŘŧŗ ĶŧŘŜũűĹŘŧťŠƥ ŲŚťĶŧŘşŦļűĹŘŧťŠƥŢŗơŧļŖŪŐŘťşũŌōũŕŧœŴŎŠŦŜķƢŢŌŪŹşŎŴĽ

ŌŧļŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŴŎŐƧĽĽŭŏŦŎŲŚťŲŎŜųŎƢŖŴŎŢŎŧĹŊ 

      Effective discussion, analysis, and synthesis for the interested topic in environmental 

technology and management in the present and future trend  

 

077812  şŦŖŖŎŧ 3            1 &0+3+2' 

 Seminar III 

 űŌĹŎũĹĶŧŘűķŪŗŎűŢĶşŧŘŌŧļŜũĿŧĶŧŘ ĶŧŘŒƚĶŌŦĶŞťĶŧŘőŚũŊşŬŹŢŲŚťĶŧŘşŬŹŢşŧŘŌŧļŜũĿŧĶŧŘ

ŉƢŧŎĶŧŘĽŦŉĶŧŘŲŚťűŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖŴŎŘŮŐŲŏŏŕŧŞŧŢŦļĶřŞ şžŧŠŘŦŏűőŗŲœŘơőŚļŧŎŜũĿŧĶŧŘ 

      Academic writing technique, Practicing the skills on academic presentation and 

communication in environmental technology and management in English language for the purpose of 

research publication 

 

07780/  ŠŦŜķƢŢĹŦŉşŘŘŌŧļűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ              3 &2+3+6' 

Selected Topic in Environmental Management and Technology 

ŠŦŜķƢŢĹŦŉşŘŘŌŪŹŌŦŎşŖŦŗŲŚťşŘƢŧļşŘŘĹƥŌŧļŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ 

ŐŘťűŉŸŎşžŧĹŦłŴŎŘťŉŦŏŐŘťűŌŝŲŚťŘťŉŦŏųŚĶ őơŧŎĶŘťŏŜŎĶŧŘ  ĶŧŘŜŧļŲőŎ ĶŧŘűĶŸŏķƢŢŖŮŚ ĶŧŘ

ŜũűĹŘŧťŠƥķƢŢŖŮŚ ĶŧŘűķŪŗŎŘŧŗļŧŎ ĶŧŘşŧōũŊőŚļŧŎ 

   Research with creative ideas in environmental management and technology, key 

issues in the region and globally, via a process of planning, data collection, data analysis, report 

writing, demonstration 
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299822     ĶŧŘŚŉĶƣŧŀűŘŬŢŎĶŘťĽĶ         3 &2+3+6' 

               ŲŚťĶŧŘŐŘŦŏŊŦŜŊơŢĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ 

      Climate Change8 Mitigation and Adaptation 

            şŋŧŎĶŧŘňƥĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝķŢļųŚĶŲŚťŐŘťűŌŝŵŌŗ ŎųŗŏŧŗĶŧŘ

űŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝķŢļŐŘťűŌŝŵŌŗ şŧűŠŊŭķŢļĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ĶŧŘ

ĹŧŉĶŧŘňƥĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝŴŎŢŎŧĹŊ őŚĶŘťŌŏķŢļĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ 

ĶŧŘŐŘŦŏŊŦŜŊơŢőŚĶŘťŌŏĽŧĶĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ŲŠŚơļŐŚŉŐŚơŢŗŲŚťŲŠŚơļŉŮŉĶŚŦŏķŢļ

ĶƣŧŀűŘŬŢŎĶŘťĽĶķŢļųŚĶŲŚťŐŘťűŌŝŵŌŗ ĶŧŘŚŉĶƣŧŀűŘŬŢŎĶŘťĽĶŲŚťşơļűşŘũŖĶŧŘűŊũŏųŊŌŪŹŐŚơŢŗ

ĹŧŘƥŏŢŎŊŹžŧ  

           Climate change situation in global and Thailand, climate change policy of Thailand, 

causes of climate change, climate change projection in the future, impact of climate change, climate 

change adaptations, sources and sinks of greenhouse gases in global and Thailand, greenhouse gas 

mitigations and enhance in low carbon growth   

 

299823   ŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜ         3 &2+3+6' 

                    Green Industry 

  ŲŎŜĹũŉķŢļŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜ űĶňņƥķƢŢĶžŧŠŎŉķŢļŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜ                 

ĶŧŘŉžŧűŎũŎĶŧŘűķƢŧşŮơŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜķŢļųŘļļŧŎŢŭŊşŧŠĶŘŘŖ űĹŘŬŹŢļŖŬŢŌŧļşũŹļŲŜŉŚƢŢŖşžŧŠŘŦŏ

şŎŦŏşŎŭŎĶŧŘűķƢŧşŮơŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜ ĶŘťŏŜŎĶŧŘşŘƢŧļŜŦŇŎōŘŘŖŢļĹƥĶŘŉƢŧŎşũŹļŲŜŉŚƢŢŖşžŧŠŘŦŏ

ŢŭŊşŧŠĶŘŘŖ ĽŘũŗōŘŘŖŲŚťĶŧŘŘŦŏőũŉĿŢŏŊơŢŐŘťųŗĿŎƥķŢļőŮƢŖŪşơŜŎŵŉƢşơŜŎűşŪŗ ĶŧŘĽŦŉŌžŧŘŧŗļŧŎŉƢŧŎ

şũŹļŲŜŉŚƢŢŖşžŧŠŘŦŏŢŭŊşŧŠĶŘŘŖ 

           Green industrial concept, green industrial regulations, method to green industry for 

industrial sectors, environmental supporting tools for green industry, organization culture developing 

process for industry, ethic and responsibility to benefit of stakeholder, environmental report 

preparation for industry 
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299824      ĶŧŘŲŐŘşŕŧœŲŚťĶŧŘűĹŚŬŹŢŎŌŪŹķŢļşŧŘŖŚœũŞŴŎşũŹļŲŜŉŚƢŢŖ   3 &2+3+6' 

               Environmental Fate and Transport of Pollutants 

                   ŘŮŐŲŏŏŲŚťĶŧŘűĹŚŬŹŢŎŗƢŧŗķŢļşŧŘŖŚœũŞŴŎşũŹļŲŜŉŚƢŢŖ ĶŧŘŝūĶŞŧŖŚœũŞşũŹļŲŜŉŚƢŢŖŴŎ

ŕŧĹşŎŧŖ ĶŧŘŘťŏŭŐŘťűŉŸŎŲŚťŐƧłŠŧŖŚœũŞşũŹļŲŜŉŚƢŢŖ ŠŚŦĶĶŧŘķŦźŎşŮļűĶŪŹŗŜĶŦŏĶŧŘűĹŚŬŹŢŎŗƢŧŗŲŚť

ŲŐŘşŕŧœķŢļşŧŘŖŚœũŞŏŘŘŗŧĶŧŝ ŎźžŧőũŜŉũŎ ŎźžŧŴŊƢŉũŎŲŚťşũŹļŖŪĿŪŜũŊ şŦŖŐŘťşũŌōũŽĶŧŘŲŏơļŲŗĶ 

ĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŚťŚŧŗŎźžŧ ĶŧŘŉŮŉŀŦŏųŉŗŊťĶŢŎŉũŎŲŚťĶŧŘŗơŢŗşŚŧŗŌŧļĿŪŜŕŧœ         

                  Fate and transport of pollutants in environment, field study of environmental pollution, 

environmental pollution issue and problem identification, principles of pollutants fate and transport in 

atmosphere ,aquatic, ground water and biota, Partition coefficient and water solubility, Sorption  onto 

sediments and biodegradation, 

299825       űŌĹŎũĹŲŚťűĹŘŬŹŢļŖŬŢŴŎĶŧŘĽŦŉĶŧŘŕŦŗŌŧļŕŮŖũŢŧĶŧŝ     3 &2+3+6' 

                  Technique and Tools in Climate Hazard Management 

  ŠŚŦĶĶŧŘ ŲŚťŲŎŜĹũŉŴŎĶŧŘĽŦŉĶŧŘŕŦŗŌŧļŕŮŖũŢŧĶŧŝ ŐƧłŠŧŕŦŗŲŚťŕŦŗœũŏŦŊũĽŧĶ

ŕŮŖũŢŧĶŧŝ ĶŧŘŖŪşơŜŎŘơŜŖŴŎĶŧŘĽŦŉĶŧŘŕŦŗŌŧļŕŮŖũŢŧĶŧŝ ĶŧŘŐŘťűŖũŎ ĶŧŘűŐƘŉŘŦŏ ĹŜŧŖŵŠŜ ŲŚť

ĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŐŘŦŏŊŦŜŊơŢŕŦŗŌŧļŕŮŖũŢŧĶŧŝ ĶŧŘŐŘťűŖũŎĹŜŧŖűŐŘŧťŏŧļŌŪŹűĶũŉĽŧĶŕŦŗŌŧļ

ŕŮŖũŢŧĶŧŝ ĶŧŘŐŘťűŖũŎőŚĶŘťŌŏŌŪŹűĶũŉĽŧĶŕŦŗŌŧļŕŮŖũŢŧĶŧŝ űĹŘŬŹŢļŖŬŢŌŧļűŝŘŞŅŝŧşŊŘƥűœŬŹŢĶŧŘ

ĽŦŉĶŧŘŕŦŗŌŧļŕŮŖũŢŧĶŧŝ ĶŧŘŐŘťűŖũŎĹŧŘƥŏŢŎűĹŘŉũŊ ĶŧŘŐŘťŗŭĶŊƥŴĿƢűŌĹųŎųŚŗŪűœŬŹŢĶŧŘĽŦŉĶŧŘŕŦŗŌŧļ

ŕŮŖũŢŧĶŧŝ   

           Principle and concept in climate hazard management, hazard and disaster from 

climate, organization in climate hazard management, assessment of exposure sensitivity and adaptive 

capacity on climate hazard, assessment of vulnerability from climate hazard, assessment impacts 

from climate hazards, economic tool for climate hazard management, assessment of carbon credit, 

application of technology for climate hazard management  
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299891  ŜũŌŗŧŎũœŎōƥ                                   14  ŠŎơŜŗĶũŊ 

 Dissertation 

 ĶŧŘĹƢŎĹŜƢŧŜũĽŦŗ ĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơŉƢŜŗĶŘťŏŜŎĶŧŘŜũĽŦŗŢŗơŧļűŐƩŎŘťŏŏŴŎŠŦŜķƢŢŉƢŧŎ

űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ  

         Conducting research, and constructing new knowledge by systematic research 

methodology and problem solving in environment technology and management topics 

 

299892 ŜũŌŗŧŎũœŎōƥ                                   48  ŠŎơŜŗĶũŊ 

 Dissertation 

 ĶŧŘĹƢŎĹŜƢŧŜũĽŦŗ ĶŧŘŜũœŧĶŞƥőŚĶŧŘĹƢŎĹŜƢŧŜũĽŦŗ ĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơŉƢŜŗ

ĶŘťŏŜŎĶŧŘŜũĽŦŗŢŗơŧļűŐƩŎŘťŏŏŴŎŠŦŜķƢŢŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ ļŧŎŜũŌŗŧŎũœŎōƥĽŦŉŌžŧŴŠƢ

ŵŉƢŖŧŊŘŅŧŎŘťŉŦŏŎŧŎŧĿŧŊũŌŧļŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ   

         Conducting research, research result criticism, and constructing new knowledge by 

systematic research methodology and problem solving in environment technology and management topics, 

the thesis work conducted in accordance with international standards in the area of environment 

technology and management 
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ĹŜŧŖŠŖŧŗķŢļűŚķŘŠŦşşŧķŧŜũĿŧ 

 /,  űŚķşŧŖŚžŧŉŦŏŲŘĶ ŠŖŧŗŋūļ şŧķŧŜũĿŧ 

 0, űŚķŴŎŚžŧŉŦŏŌŪŹ 2  ŠŖŧŗŋūļ ŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

  2,1 űŚķ 5   ŠŖŧŗŋūļ   ŘŧŗŜũĿŧŴŎŘťŉŦŏŐŘũłłŧųŌ 

  2,2 űŚķ 6    ŠŖŧŗŋūļ   ŘŧŗŜũĿŧŴŎŘťŉŦŏŐŘũłłŧűŢĶ 

 3, űŚķŴŎŚžŧŉŦŏŌŪŹ 5    ŠŖŧŗŋūļ  ŠŖŜŉŠŖŮơŴŎşŧķŧŜũĿŧ 

  1,/ űŚķ /   ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧűľœŧťŉƢŧŎ űŢĶŏŦļĹŦŏ 

  1,0 űŚķ 0   ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧűľœŧťŉƢŧŎ ŜũĿŧűŢĶűŚŬŢĶ 

  1,3 űŚķ 6   ŠŖŧŗŋūļ   ŠŖŜŉŜũĿŧŜũŌŗŧŎũœŎōƥ 

  1,4 űŚķ 7   ŠŖŧŗŋūļ   ŠŖŜŉĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļ 

 4, űŚķŴŎŚžŧŉŦŏŌŪŹ 6    ŠŖŧŗŋūļ   ŢŎŭĶŘŖķŢļŘŧŗŜũĿŧ 
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3.2 ĿŬŹŢ  şĶŭŚ  űŚķŐŘťĽžŧŊŦŜŏŦŊŘŐŘťĿŧĿŎ  ŊžŧŲŠŎơļŲŚťĹŭňŜŭŇũķŢļŢŧĽŧŘŗƥ 

  1,0,/ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ  

Śžŧ

ŉŦŏ 
ĿŬŹŢ ú şĶŭŚ 

űŚķŏŦŊŘ

ŐŘťĽžŧŊŦŜ

ŐŘťĿŧĿŎ 

ŊžŧŲŠŎơļ 

ŜũĿŧĶŧŘ 

ĹŭňŜŭŇũ 

 
şŧķŧŜũĿŧ şŋŧŏŦŎŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ Őƙ 

1 ŎŧŗŊơŢœļŝƥ ĶŘŪōŧĿŧŊũ(   36099001XXXXX ŘŢļŝŧşŊŘŧĽŧŘŗƥ Ŝŝ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖűĹŖŪ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗŝŘŪŎĹŘũŎŌŘŜũųŘŇ 

2550 

2544 

2542 

0 ŎŧŗĶřŊĿłŧ ŢũşĶŭŚ 14475...2XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ Dr,sc,agr   

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

Agricultural Sciences 

ĿŪŜŜũŌŗŧ 

ĿŪŜŜũŌŗŧ 

University of Goettingen ,Germany 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2550 

2547 

2543 

  1 ŎŧŗōŪŘĿŦŗ ŢžŧŎŜŗŚƢŢűĽŘũł 155990005XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŜŌ,ŉ,   

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

ŜũŌŗŧŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŔƘşũĶşƥŐŘťŗŭĶŊƥ 

ŔƘşũĶşƥ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

0335 

0330 

033. 

4 ŎŧļűŎŌũŗŧ ĶŘŪōŧĿŧŊũ 

 

14177../XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ Ŝŝ,ŉ, 

Ŝŝ,Ŗ, 

ŜŌ,ŏ, 

&űĶŪŗŘŊũŎũŗŖ

ŢŦŎŉŦŏ 0' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

űĹŖŪ  

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

033/ 

0322 

0320 

5 ŎŧļşŧŜŏŭŠŘŦŎ  

œŦŎōŭƥşŜŘŘĹƥ 

36501003XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŜŌ,ŉ, 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

ŜũŌŗŧŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŜũŌŗŧŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

űĹŖŪ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

0335 

2545 

2541 
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Śžŧ

ŉŦŏ 
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űŚķŏŦŊŘ

ŐŘťĽžŧŊŦŜ

ŐŘťĿŧĿŎ 

ŊžŧŲŠŎơļ 

ŜũĿŧĶŧŘ 

ĹŭňŜŭŇũ 

 
şŧķŧŜũĿŧ şŋŧŏŦŎŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ Őƙ 

6 ŎŧŗŘŦŅŕŮŖũ  œŘŠŖňť( 

 

 

351010084XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŜŌ,ŉ,  

ŜŌ,Ŗ,  

ŜŌ,ŏ, 

ĿŪŜŜũŌŗŧ 

ĿŪŜŜũŌŗŧ 

ĽŭŚĿŪŜŜũŌŗŧ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2549 

2545 

2542 

5 ŎŧŗŜŦĿŘť ŜļĹƥŐƧłųł  142.7..1XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŐŘ,ŉ, 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

œŚŦļļŧŎŌŉŲŌŎ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

œŚŦļļŧŎŌŉŲŌŎ  

ŔƘşũĶşƥ 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

0330 

0322 

0320 

6, ŎŧŗŝŦĶŉũŽşũŌōũŽ ŢũŹŖŲŖŎ  124//...XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŐŘ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

űŌĹųŎųŚŗŪœŚŦļļŧŎ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

ĽŭšŧŚļĶŘňƥŖŠŧŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪşŭŘŎŧŘŪ 

0336 

0330 

0327 

7, ŎŧŗşŭķŌŦŗ  œļŝƥœŦŇŎŝũŘũ 36599002XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ Ph,D,  

ŜŌ,Ŗ,  

 

ŜŌ,ŏ, 

Agricultural Sciences 

ĶŧŘĽŦŉĶŧŘŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚť

şũŹļŲŜŉŚƢŢŖ 

űĶŞŊŘŝŧşŊŘƥ 

Iwate University, Japan 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

2548 

2544 

 

252. 

/., ŎŧŗşũŌōũĿŦŗ œũŖŚŝŘŪ( 37301006XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŐŘ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

űŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖűĹŘŬŹŢļĶŚ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

0330 

0321 

0315 

// ŎŧŗŢŎŭşŘňƥ ŏŭłŐĶ 

 

112/4..6XXXXX őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŐŘ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

űŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

ŖŠŧŜũŌŗŧŚŦŗķŢŎŲĶơŎ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪşŭŘŎŧŘŪ 

2554 

2546 

2542 
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şŧķŧŜũĿŧ şŋŧŏŦŎŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ Őƙ 

/0 ŎŧļşŧŜľŦŊŘŲĶƢŜ ĿŦŗŚŬŢĿŧ 12/.7..1XXXXX ŢŧĽŧŘŗƥ Ph,D, 

 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

Chemical Engineering and Analytical 

Science 

űĹŖŪ 

űĹŖŪ 

The University of Manchester , United 

Kingdom 

ŖŠŧŜũŌŗŧŚŦŗķŢŎŲĶơŎ 

ŖŠŧŜũŌŗŧŚŦŗķŢŎŲĶơŎ 

0337 

 

0325 

0322 

/1 ŎŧŗŏŭłŜŦŇŎƥ ŜũĽŧŘňƥœŚ 143./../XXXXX ŢŧĽŧŘŗƥ 

 

Ph,D, 

 

M,Agr 

 

   Ŝŝ,ŏ, 

Agricultural and Environmental Engineering 

 

Environmental and Agricultural Engineering 

 

ŜũŝŜĶŘŘŖűĹŘŬŹŢļĶŚ 

Tokyo University of Agriculture and Technology, 

Japan  

Tokyo University of Agriculture and Technology, 

Japan 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

0334 

 

033. 

 

0324 

/2 ŎŧŗŐŘűŖŞŅƥ şũŌōũşŦŎŊũŽ  /3377...XXXXX ŢŧĽŧŘŗƥ Ŝŝ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

ŜũŝŜĶŘŘŖœŚŦļļŧŎ 

ŜũŝŜĶŘŘŖœŚŦļļŧŎ 

ŜũŝŜĶŘŘŖűĹŘŬŹŢļĶŚ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

034/ 

0331 

033. 

 /3 ŎŧŗŖŎŊŘŪ ŲşŎŜŦļşŪ  34001004XXXXX        ŢŧĽŧŘŗƥ     ŐŘ,ŉ, 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

űŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖ&ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŌŘŦœŗŧĶŘĶŧŘűĶŞŊŘŲŚťşũŹļŲŜŉŚƢŢŖ 

ŜũŌŗŧŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

ŖŠŧŜũŌŗŧŚŦŗķŢŎŲĶơŎ 

ŖŠŧŜũŌŗŧŚŦŗŘŧŖĹžŧŲŠļ 

 034. 

2548 

2544 

14 ŎŧļşŭĿŦłłŧ  ŌŢļűĹŘŬŢ  57101000xxxxx ŢŧĽŧŘŗƥ ŜŌ,ŉ, 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

&űĶŪŗŘŊũŎũŗŖ

ŢŦŎŉŦŏ /' 

ŜũŌŗŧŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŜũŌŗŧŝŧşŊŘƥşũŹļŲŜŉŚƢŢŖ 

ŜũŌŗŧŝŧşŊŘƥŢŎŧŖŦŗşũŹļŲŜŉŚƢŢŖ 

ĽŭšŧŚļĶŘňƥŖŠŧŜũŌŗŧŚŦŗ 

ĽŭšŧŚļĶŘňƥŖŠŧŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗŖŠũŉŚ               

2554 

2547 

2544 
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şŧķŧŜũĿŧ şŋŧŏŦŎŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ Őƙ 

/5 ŎŧļşŧŜşŭķŭŖŧ 

ĿũŊŧŕŘňƥœŦŎōŭƥ 

 14377..5XXXXX ŢŧĽŧŘŗƥ Ŝŝ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

0334 

0324 

032. 

/6 ŎŧļşŧŜşŭŐŘŪŉŧ ŠŢŖĶŚũŹŎ 35507000XXXXX ŢŧĽŧŘŗƥ ŐŘ,ŉ,   

Ŝŝ,Ŗ, 

ŜŌ,Ŗ, 

Ŝŝ,ŏ, 

&űĶŪŗŘŊũŎũŗŖ

ŢŦŎŉŦŏ 0' 

ĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ĽŭšŧŚļĶŘňƥŖŠŧŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ 

ĽŭšŧŚļĶŘňƥŖŠŧŜũŌŗŧŚŦŗ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2551 

034/ 

2526 

2524 

/7 ŎŧļşŧŜşŭŖŚ  

ŎũŚŘŦŊŎƥŎũŝŧĶŘ 

31016009xxxxx ŢŧĽŧŘŗƥ ŐŘ,ŉ, 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

űŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

œŦŎōŭƥŝŧşŊŘƥ 

űĶŞŊŘŝŧşŊŘƥ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

şŋŧŏŦŎűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧűĽƢŧĹŭň

ŌŠŧŘŚŧŉĶŘťŏŦļ 

2552 

2546 

252. 

0. ŎŧŗşŭŘŦŊŎƥ űŝŞųœōũŽ  145.1../XXXXX ŢŧĽŧŘŗƥ Ŝŝ,ŉ, 

ŜŌ,Ŗ, 

ŜŌ,ŏ, 

ŜũŝŜĶŘŘŖœŚŦļļŧŎ 

ŔƘşũĶşƥŐŘťŗŭĶŊƥ 

ŔƘşũĶşƥ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗŎűŘŝŜŘ 

0337 

033. 

0324 

0/ ŎŧļşŧŜųşŖŎŦş  

şŖŐŘťűşŘũŅ 

13./2..3XXXXX ŢŧĽŧŘŗƥ ŐŘ,ŉ, 

Ŝŝ,Ŗ, 

Ŝŝ,ŏ, 

űŌĹųŎųŚŗŪşũŹļŲŜŉŚƢŢŖ &ŠŚŦĶşŮŊŘŎŧŎŧĿŧŊũ' 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŜũŝŜĶŘŘŖşũŹļŲŜŉŚƢŢŖ 

ŖŠŧŜũŌŗŧŚŦŗűŌĹųŎųŚŗŪœŘťĽŢŖűĶŚƢŧōŎŏŭŘŪ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2551 

2545 

2540 

 

4
0 

 
ŠŖŧŗűŠŊŭ  ( ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ  
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4, ŢļĹƥŐŘťĶŢŏűĶŪŹŗŜĶŦŏŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ  

   ŵŖơŖŪ 

 4,1 ŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 

    ŵŖơŖŪ 

 4,2 ĿơŜļűŜŚŧ   

   ŵŖơŖŪ 

 4,3 ĶŧŘĽŦŉűŜŚŧŲŚťŊŧŘŧļşŢŎ 

   ŵŖơŖŪ 

5, ķƢŢĶžŧŠŎŉűĶŪŹŗŜĶŦŏĶŧŘŌžŧĶŧŘŜũŌŗŧŎũœŎōƥ  

 5,/ ĹžŧŢōũŏŧŗųŉŗŗơŢ 

  3,/ ĹžŧŢōũŏŧŗųŉŗŗơŢ 

  ĶŧŘŌžŧŜũŌŗŧŎũœŎōƥ ĹŬŢĶŧŘŌžŧŜũĽŦŗűœŬŹŢĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘŴŎşŧķŧűŌĹųŎųŚŗŪŲŚť

ĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ ŕŧŗŴŊƢĶŧŘŉŮŲŚķŢļĹňťĶŘŘŖĶŧŘŲŚťŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥ ŀūŹļŖŪŠŎƢŧŌŪŹ

ŴŠƢĹžŧŐŘūĶŞŧŲŚťĹŜŏĹŭŖĶŧŘŌžŧŜũŌŗŧŎũœŎōƥķŢļŎũşũŊŲŊơŚťĹŎĽŎŲŚƢŜűşŘŸĽ œŘƢŢŖűŘŪŗŏűŘŪŗļűķŪŗŎűŐƩŎ

ŜũŌŗŧŎũœŎōƥ ŲŚťŊŪœũŖœƥŠŘŬŢűőŗŲœŘơőơŧŎşŬŹŢŌŧļŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœŊơŧļŷ   

 3,0 ŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ 

ŎũşũŊŖŪĹŜŧŖŘŮƢĹŜŧŖűķƢŧŴĽŴŎļŧŎŜũĽŦŗŘťŉŦŏķŦźŎşŮļŲŚťűĿũļŚūĶ şŧŖŧŘŋĹƢŎĹŜƢŧŠŧŲŎŜŌŧļ 

ŜũűĹŘŧťŠƥŐƧłŠŧŢŗơŧļűŐƩŎŘťŏŏŲŚťŖŪŠŚŦĶĶŧŘ şŧŖŧŘŋŐŘťŗŭĶŊƥŴĿƢŝŧşŊŘƥŌŦźļŌŧļŕŧĹŌřŞŃŪŲŚť

ŕŧĹŐńũŏŦŊũ ŉƢŧŎűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŌŪŹűŠŖŧťşŖĶŦŏĶŧŘĽŦŉĶŧŘŲŚťŲĶƢŐƧłŠŧ

şũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļŗŦŹļŗŬŎ 
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 5,1 ĿơŜļűŜŚŧ 

  Ųŏŏ 1,1 űŘũŹŖŌžŧŜũŌŗŧŎũœŎōƥŊŦźļŲŊơŕŧĹĶŧŘŝūĶŞŧ 1 ĿŦźŎŐƙŌŪŹ 1 

  Ųŏŏ 2,1 űŘũŹŖŌžŧŜũŌŗŧŎũœŎōƥŊŦźļŲŊơŕŧĹĶŧŘŝūĶŞŧ 0 ĿŦźŎŐƙŌŪŹ 1 

 5,2 ĽžŧŎŜŎŠŎơŜŗĶũŊ 

Ųŏŏ 1,1 ŜũŌŗŧŎũœŎōƥ  48 ŠŎơŜŗĶũŊ 

Ųŏŏ 2,1 ŜũŌŗŧŎũœŎōƥ  14 ŠŎơŜŗĶũŊ 

     3,5 ĶŧŘűŊŘŪŗŖĶŧŘ 

ŴŠƢűŐƩŎŵŐŊŧŖŐŘťĶŧŝŲŚťķƢŢŏŦļĹŦŏķŢļŖŠŧŜũŌŗŧŚŦŗœťűŗŧŜơŧŉƢŜŗ ĶŧŘŝūĶŞŧ                   

ŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 034/ 

     3,6  ĶŘťŏŜŎĶŧŘŐŘťűŖũŎőŚ 

ĶŧŘşŢŏŜũŌŗŧŎũœŎōƥųŉŗĹňťĶŘŘŖĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ ŌŦźļŎŪźŖŪőŮƢŌŘļĹŭňŜŭŇũŕŧŗŎŢĶűŐƩŎ

ŐŘťōŧŎŴŎĶŧŘşŢŏ ŲŚťĶŧŘşŢŏőơŧŎűŐƩŎŵŐŊŧŖŖŊũķŢļĹňťĶŘŘŖĶŧŘşŢŏŜũŌŗŧŎũœŎōƥŲŚťűĶňņƥŌŪŹ

ŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉ 
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ŠŖŜŉŌŪŹ 2  őŚĶŧŘűŘŪŗŎŘŮƢ  ĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚ 

1, ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎũşũŊ 

ĹŭňŚŦĶŞňťœũűŝŞ ĶŚŗŭŌōƥŠŘŬŢĶũĽĶŘŘŖķŢļŎũşũŊ 

1, ŉƢŧŎĹŜŧŖűĿŪŹŗŜĿŧłűľœŧťŌŧļŲŚťĶŧŘ

űķƢŧŴĽŢļĹƥĹŜŧŖŘŮƢŴŠŖơŲŚťűŌĹųŎųŚŗŪŴŠŖơ 

ŎũşũŊŌŭĶĹŎŊƢŢļűŘŪŗŎŘŧŗŜũĿŧşŦŖŖŎŧűœŬŹŢűķƢŧŴĽŲŚť

űŘŪŗŎŘŮƢŢļĹƥĹŜŧŖŘŮƢŴŠŖơŲŚťűŌĹųŎųŚŗŪŴŠŖơ 

2, ŉƢŧŎŕŧŜťőŮƢŎžŧ ĹŜŧŖŘŦŏőũŉĿŢŏ ŎũşũŊŖŪşơŜŎŴŎĶŧŘŢŕũŐŘŧŗŴŎĿŦźŎűŘŪŗŎ ĶŧŘŢŕũŐŘŧŗ

őŚļŧŎŜũĽŦŗ ĶŧŘŋŧŖŊŢŏŲŚťŲşŉļĹŜŧŖĹũŉűŠŸŎŌŧļ

ŜũĿŧĶŧŘ űœŬŹŢşơļűşŘũŖŴŠƢŎũşũŊĶŚƢŧŲşŉļŢŢĶ ŖŪĹŜŧŖĹũŉ

şŘƢŧļşŘŘĹƥ ŲŚťŖŪĹŜŧŖŘŦŏőũŉĿŢŏŊơŢőŚļŧŎŌŪŹŎžŧűşŎŢ  

3, ŉƢŧŎŏŭĹŚũĶŕŧœŲŚťŌŦĶŞťŌŧļĶŧŘşŬŹŢşŧŘ şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎũşũŊűķƢŧŘơŜŖŘŦŏŔƧļŲŚťŎžŧűşŎŢ

őŚļŧŎŜũĽŦŗŴŎļŧŎŐŘťĿŭŖŜũĿŧĶŧŘŌŦźļŴŎŘťŉŦŏĿŧŊũŲŚť

ŘťŉŦŏŎŧŎŧĿŧŊũ 

4, ŉƢŧŎĹŭňōŘŘŖĽŘũŗōŘŘŖ şơļűşŘũŖŴŠƢŎũşũŊűķƢŧŘơŜŖĶũĽĶŘŘŖŉƢŧŎĹŭňōŘŘŖŲŚť

ĽŘũŗōŘŘŖ  

 

0, ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŴŎŲŊơŚťŉƢŧŎ 

 2,1 ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

0,/,/  őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

  0,/,/,/ ŊŘťŠŎŦĶŴŎĹŭňĹơŧŲŚťĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ŲŚťŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘň

ŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ  

   0,/,/,0 ŖŪŜũŎŦŗ ŲŚťĹŜŧŖŘŦŏőũŉĿŢŏŊơŢŊŎűŢļŲŚťşŦļĹŖ űĹŧŘœĶŃŘťűŏŪŗŏŲŚťķƢŢŏŦļĹŦŏ

Ŋơŧļ ŷ ķŢļŢļĹƥĶŘŲŚťşŦļĹŖĹŖ  

                    0,/,/,1 űĹŧŘœşũŌōũŲŚťŘŦŏŔƧļĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŢŬŹŎ ŘŜŖŌŦźļűĹŧŘœŴŎĹŭňĹơŧŲŚťŝŦĶŉũŽŝŘŪ

ķŢļĹŜŧŖűŐƩŎŖŎŭŞŗƥ 

                    0,/,/,2 şŧŖŧŘŋŜũŎũĽľŦŗŐƧłŠŧŠŘŬŢķƢŢķŦŉŲŗƢļŊŧŖŠŚŦĶĶŧŘ űŠŊŭőŚŲŚťĹơŧŎũŗŖŢŦŎŉŪļŧŖ 
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                0,/,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

0,/,0,/ şŢŉŲŌŘĶĶŧŘűŘŪŗŎĶŧŘşŢŎĶŧŘŢŕũŐŘŧŗŴŎŐŘťűŉŸŎŐƧłŠŧŌŘŦœŗŧĶŘ 

ōŘŘŖĿŧŊũŲŚťşũŹļŲŜŉŚƢŢŖ ŲŎŜŌŧļĶŧŘŐƝŢļĶŦŎŲĶƢŵķŐƧłŠŧŢŗơŧļŖŪĹŭňōŘŘŖŲŚťĽŘũŗōŘŘŖ 

2,1,2,2 ŴŎļŧŎŜũĽŦŗűŎƢŎŴŠƢŎũşũŊűķŪŗŎŘŧŗĶŧŘŢƢŧļŢũļŢŗơŧļŋŮĶŊƢŢļŲŚťĹŘŏŋƢŜŎ                   

ŖŪĹŜŧŖŀŬŹŢşŦŊŗƥŲŚťŘŦŏőũŉĿŢŏŊơŢőŚļŧŎŜũĽŦŗ ŲŚťűŐƩŎĶŚŧļŌŧļŉƢŧŎŜũĿŧĶŧŘ 

0,/,0,3 ŴŠƢĹŜŧŖşžŧĹŦłĶŦŏœřŊũĶŘŘŖĶŧŘŖŪŜũŎŦŗ ŊŘļŊơŢűŜŚŧ űşŪŗşŚť ŀŬŹŢşŦŊŗƥşŭĽŘũŊ 

ŲŚťŐŚŮĶŒƧļŴŠƢŎũşũŊűĹŧŘœĶŃŘťűŏŪŗŏķŢļŖŠŧŜũŌŗŧŚŦŗŲŚťĶŃŘťűŏŪŗŏķŢļşŦļĹŖ 

0,/,1  ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

0,/,1,/ ŐŘťűŖũŎœřŊũĶŘŘŖĹŭňōŘŘŖĽŘũŗōŘŘŖķŢļŎũşũŊŘťŠŜơŧļűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 

ųŉŗőŮƢşŢŎ űœŬŹŢŎŎũşũŊ ŲŚťŊŎűŢļ 

0,/,1,0 ŐŘťűŖũŎœřŊũĶŘŘŖĹŭňōŘŘŖĽŘũŗōŘŘŖŴŎĶŧŘűķƢŧŘơŜŖĶũĽĶŘŘŖűşŘũŖŠŚŦĶşŮŊŘ  

0,/,1,1 şŘŭŐŲŚťŐŘťűŖũŎœřŊũĶŘŘŖŌŪŹŵŖơœūļŐŘťşļĹƥŲŚťŠŧŲŎŜŌŧļŲĶƢŵķ 

 

0,0 ĹŜŧŖŘŮƢ 

2,2,1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ 

  0,0,/,/ ŖŪĹŜŧŖűķƢŧŴĽŢŗơŧļŋŮĶŊƢŢļŴŎŢļĹƥĹŜŧŖŘŮƢŌŪŹűŐƩŎŲĶơŎ ŴŎşŧķŧŜũĿŧ 

 0,0,/,0 ŖŪĹŜŧŖűķƢŧŴĽŴŎűŌĹŎũĹĶŧŘŜũĽŦŗŲŚťœŦŇŎŧķƢŢşŘŭŐŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎ   

şŧķŧŜũĿŧŵŉƢ 

 0,0,/,1 şŧŖŧŘŋœŦŇŎŧŎŜŦŊĶŘŘŖŠŘŬŢşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơ 

 0,0,/,2 ŖŪĹŜŧŖűķƢŧŴĽŢŗơŧļŚūĶŀūźļűĶŪŹŗŜĶŦŏŲŎŜŐńũŏŦŊũŌŪŹűŐŚŪŹŗŎŲŐŚļŴŎşŧķŧŜũĿŧ           

ŌŦźļŴŎŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ 
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 0,0,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ 

ŴĿƢĶŧŘűŘŪŗŎĶŧŘşŢŎŠŚŧĶŠŚŧŗŘŮŐŲŏŏ ųŉŗűŎƢŎŠŚŦĶĶŧŘŌŧļŌřŞŃŪ ŲŚťŐŘťŗŭĶŊƥŴĿƢ

ŌŧļŐńũŏŦŊũŴŎşŕŧœŲŜŉŚƢŢŖĽŘũļ ŲşŉļĶŧŘŵŉƢŖŧŀūŹļŌřŞŃŪŲŚťĶŃűĶňņƥŊơŧļŷ ŴŎűĿũļŜũűĹŘŧťŠƥ şŦļűĹŘŧťŠƥ 

ŲŚťűŎƢŎŴŠƢűĶũŉĶŧŘŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŌžŧļŧŎ ĶŘťŊŭƢŎŴŠƢűĶũŉĹŜŧŖĹũŉŊŧŖŠŚŦĶķŢļűŠŊŭŲŚťőŚ 

œŗŧŗŧŖĿŪźŴŠƢűŠŸŎĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŌřŞŃŪĶŦŏşũŹļŊơŧļŷ ŴŎōŘŘŖĿŧŊũ űœŬŹŢŴŠƢļơŧŗŴŎĶŧŘűķƢŧŴĽŠŘŬŢŢŧĽ

ŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŐŘťĶŢŏŜũĿŧĿŪœ ŗĶŊŦŜŢŗơŧļĶŘňŪŝūĶŞŧűœŬŹŢűşŘũŖşŘƢŧļĹŜŧŖűķƢŧŴĽĶŧŘŐŘťŗŭĶŊƥ

ŢļĹƥĹŜŧŖŘŮƢĶŦŏŐƧłŠŧĽŘũļ ĽŦŉŴŠƢŖŪĶŧŘűŘŪŗŎŘŮƢĽŧĶşŋŧŎĶŧŘňƥĽŘũļųŉŗĶŧŘŝūĶŞŧŉŮļŧŎŠŘŬŢűĿũł

őŮƢűĿŪŹŗŜĿŧłŌŪŹŖŪŐŘťşŏĶŧŘňƥŊŘļŖŧűŐƩŎŜũŌŗŧĶŘœũűŝŞűľœŧťűŘŬŹŢļ 

ŴŎĶŘťŏŜŎĶŧŘűŘŪŗŎĶŧŘşŢŎşơļűşŘũŖŴŠƢőŮƢűŘŪŗŎŖŪŌŦĶŞťĹŜŧŖşŧŖŧŘŋŴŎĶŧŘŝūĶŞŧ

ĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļ ŌŦźļŴŎŲŚťŎŢĶŠƢŢļűŘŪŗŎ ŖŪĶŧŘŖŢŏŠŖŧŗļŧŎűœŬŹŢŴŠƢőŮƢűŘŪŗŎŵŉƢŖŪĶŧŘŒƚĶŒŎŌŦĶŞťŉƢŧŎ

Ŋơŧļŷ ŘŮƢĽŦĶŜũűĹŘŧťŠƥŲŚťŲĶƢŐƧłŠŧŉƢŜŗŊŎűŢļ ŖŪĶŧŘœŦŇŎŧĹƢŎŠŧĹŜŧŖŘŮƢŲŚƢŜŖŧűşŎŢűœŬŹŢşŘƢŧļŌŦĶŞťŴŎ

ĶŧŘŢŕũŐŘŧŗ ŎžŧűşŎŢ ŲŚťŲŚĶűŐŚŪŹŗŎűŘŪŗŎŘŮƢŘťŠŜơŧļĶŦŎ 

 0,0,1 ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

ŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŊŧŖşŕŧœĽŘũļŉƢŜŗŜũōŪĶŧŘŌŪŹŠŚŧĶŠŚŧŗ ĽŧĶőŮƢşŢŎ őŮƢűŘŪŗŎ 

űœŬŹŢŎŎũşũŊ ŲŚťőŮƢĿơŜŗşŢŎ űĿơŎ 

0,0,1,/ ĶŧŘŐŘťűŖũŎĽŧĶŘŧŗļŧŎŌŪŹŎũşũŊĽŦŉŌžŧ 

0,0,1,0 ĶŧŘŢŕũŐŘŧŗőŚļŧŎŌŧļŜũĿŧĶŧŘ 

0,0,1,1 ĶŧŘŐŘťűŖũŎĶŧŘŎžŧűşŎŢőŚļŧŎ 

0,0,1,2 ĶŧŘŐŘťűŖũŎĶŧŘŢŕũŐŘŧŗŲŚťşŦŖŖŎŧ 

0,0,1,3 ĶŧŘŐŘťűŖũŎĶŧŘŜũűĹŘŧťŠƥĶŘňŪŝūĶŞŧ 

0,0,1,4 ĶŧŘŐŘťűŖũŎĶŧŘşŢŏűĹƢŧųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŲŚťŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ 
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 0,1 ŌŦĶŞťŌŧļŐƧłłŧ 

 0,1,/  őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ 

    0,1,/,/ şŧŖŧŘŋŎžŧŌřŞŃŪŌŪŹŝūĶŞŧŵŐŴĿƢŴŎĶŧŘŲşŜļŠŧĹŜŧŖŘŮƢűœŬŹŢŲĶƢŵķŐƧłŠŧŲŚť

œŦŇŎŧŲŎŜĹũŉŘũűŘũŹŖ şŘƢŧļşŘŘĹƥ  űœŬŹŢŊŢŏşŎŢļŐŘťűŉŸŎŠŘŬŢŐƧłŠŧ 

   0,1,/,0 şŧŖŧŘŋŏŮŘňŧĶŧŘŲŎŜĹũŉŊơŧļŷ ŴŎĶŧŘşŦļűĹŘŧťŠƥőŚļŧŎĶŧŘŜũĽŦŗŲŚťŌřŞŃŪ

űœŬŹŢœŦŇŎŧĹŜŧŖŘŮƢŴŠŖơŢŗơŧļşŘƢŧļşŘŘĹƥ 

 0,1,/,1 şŧŖŧŘŋœŦŇŎŧŢļĹƥĹŜŧŖŘŮƢŠŘŬŢŐŘŦŏŐŘŭļŲŎŜŌŧļĶŧŘŐńũŏŦŊũĽŧĶĶŧŘŢŢĶŲŏŏ

ŲŚťŉžŧűŎũŎĶŧŘŜũĽŦŗ 

2,3,2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ 

 ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŴŠƢŎũşũŊŵŉƢŒƚĶŌŦĶŞťĶŘťŏŜŎĶŧŘĹũŉŜũűĹŘŧťŠƥşŘƢŧļşŘŘĹƥ 

ŲĶƢŐƧłŠŧ ĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧň ŲŚťĹũŉŢŗơŧļűŐƩŎŘťŏŏ ŴŎşŋŧŎĶŧŘňƥŌŦŹŜŵŐŲŚťşŋŧŎĶŧŘňƥľŭĶűľũŎ 

ųŉŗŴĿƢŘŮŐŲŏŏŲŚťŜũōŪĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŠŚŧĶŠŚŧŗ űĿơŎ ĶŧŘűŘŪŗŎűŐƩŎĶŚŭơŖŲŏŏŘơŜŖŲŘļŘơŜŖŴĽ 

ĶŧŘŢŕũŐŘŧŗ ĶŧŘşŦŖŖŎŧ ĶŧŘŜũűĹŘŧťŠƥĶŘňŪŝūĶŞŧ ĶŧŘűŘŪŗŎųŉŗŴĿƢşŋŧŎĶŧŘňƥĽžŧŚŢļ ŢŕũŐŘŧŗŐƧłŠŧ

ŌŧļŉƢŧŎşũŹļŲŜŉŚƢŢŖ ĶŧŘűŘŪŗŎųŉŗĶŧŘŐńũŏŦŊũĽŘũļ ŲŚťĶŧŘŌžŧŜũŌŗŧŎũœŎōƥ űŐƩŎŊƢŎ 

0,1,1 ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ 

0,1,1,/ ŖŪĶŘťŏŜŎĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŲŚťűŌĹųŎųŚŗŪŴŠŖơ şŧŖŧŘŋŎžŧŵŐ

şŘƢŧļşŘŘĹƥŠŘŬŢŲĶƢŵķŐƧłŠŧşũŹļŲŜŉŚƢŢŖŵŉƢŢŗơŧļŗŦŹļŗŬŎ 

0,1,1,0 ŖŪĶŧŘœŦŇŎŧŲŚťŊơŢŗŢŉŢļĹƥĹŜŧŖŘŮƢűŉũŖ űœŬŹŢĶŧŘŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢļŧŎŉƢŧŎ

űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŢŗơŧļŗŦŹļŗŬŎ 

2,3,3,3 ŎũşũŊşŧŖŧŘŋŏŮŘňŧĶŧŘŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŜũŌŗŧŝŧşŊŘƥ ŜũŝŜĶŘŘŖŝŧşŊŘƥ ŲŚť

űŌĹųŎųŚŗŪĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖ űœŬŹŢŐŘťŗŭĶŊƥŴĿƢŴŎļŧŎĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŢŗơŧļűŠŖŧťşŖŲŚťŗŦŹļŗŬŎ 

0,1,1,4 ĶŧŘŐŘťűŖũŎőŚļŧŎŌŪŹűĶũŉĽŧĶĶŘťŏŜŎĶŧŘĹũŉ ŵŉƢŲĶơ ŘŧŗļŧŎĶŧŘŝūĶŞŧŲŚť

ŜũűĹŘŧťŠƥĶŘňŪŝūĶŞŧ ŘŧŗļŧŎĶŧŘŝūĶŞŧşŋŧŎĶŧŘňƥĽžŧŚŢļ ŘŧŗļŧŎőŚĶŧŘŐŘťĿŭŖŐŘūĶŞŧŐƧłŠŧŉƢŧŎ

şũŹļŲŜŉŚƢŢŖ ŲŚťŘŧŗļŧŎőŚĶŧŘşŦŖŖŎŧ 
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 2,4 ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

 0,2,/  őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

   0,2,/,/ şŧŖŧŘŋŲĶƢŵķŐƧłŠŧŌŪŹŖŪĹŜŧŖŀŦŏŀƢŢŎŵŉƢŉƢŜŗŊŎűŢļ 

  0,2,/,0 şŧŖŧŘŋŲşŉļĹŜŧŖĹũŉűŠŸŎŌŧļŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœŵŉƢŢŗơŧļűŠŖŧťşŖ 

  0,2,/,1 ŖŪŕŧŜťĹŜŧŖűŐƩŎőŮƢŎžŧŌŧļŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœ şŧŖŧŘŋŲşŉļĹŜŧŖĹũŉűŠŸŎŌŧļ

ŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœ ŊŚŢŉĽŎşŘƢŧļŐńũşŦŖœŦŎōƥĶŦŏőŮƢŢŬŹŎŢŗơŧļşŘƢŧļşŘŘĹƥ 

  0,2,/,2 ŖŪĹŜŧŖŘŦŏőũŉĿŢŏŲŚťŜŧļŲőŎŴŎĶŧŘœŦŇŎŧŊŎűŢļŲŚťŢļĹƥĶŘŢŗơŧļŖŪ

ŐŘťşũŌōũŕŧœ 

0,2,2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļ

ŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

 ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎųŉŗűŎƢŎĶŧŘŖŪŐńũşŦŖœŦŎōƥŘťŠŜơŧļőŮƢűŘŪŗŎĶŦŏőŮƢűŘŪŗŎ őŮƢűŘŪŗŎĶŦŏ

őŮƢşŢŎ ŲŚťőŮƢűŘŪŗŎĶŦŏőŮƢŘŦŏŏŘũĶŧŘ ųŉŗĶŧŘŖŢŏŠŖŧŗŴŠƢŌžŧĶũĽĶŘŘŖŠŘŬŢőŚļŧŎŌŪŹŊƢŢļŖŪŐńũşŦŖœŦŎōƥĶŦŏ

őŮƢŢŬŹŎ ĶŧŘŒƚĶŌŦĶŞťĶŧŘŌžŧļŧŎűŐƩŎŌŪŖŌŦźļŴŎĿŦźŎűŘŪŗŎŲŚťĶũĽĶŘŘŖűşŘũŖŠŚŦĶşŮŊŘ ŌŦźļŴŎŠŚŦĶşŮŊŘŌŪŹŝūĶŞŧ 

ŘťŠŜơŧļŠŚŦĶşŮŊŘ ŲŚťŘťŠŜơŧļşŋŧŏŦŎ 

2,4,3 ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚ

ŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

 0,2,1,/  ŐŘťűŖũŎĹŜŧŖşŧŖŧŘŋŴŎĶŧŘşŬŹŢşŧŘŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŊơŧļŐŘťűŌŝ 

 0,2,1,0  ŐŘťűŖũŎĹŜŧŖŘŦŏőũŉĿŢŏŴŎĶŧŘűŘŪŗŎŲŚťĶŧŘŌžŧļŧŎŌŦźļŘŧŗŏŭĹĹŚŲŚťŘŧŗĶŚŭơŖ 

 0,2,1,1  ĶŧŘŐŘťűŖũŎœřŊũĶŘŘŖĶŧŘŲşŉļĹŜŧŖĹũŉűŠŸŎ 

 0,3 ŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

 0,3,/  őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

 0,3,/,/ şŧŖŧŘŋĹŦŉĶŘŢļķƢŢŖŮŚŌŧļĹňũŊŝŧşŊŘƥŲŚťşŋũŊũűœŬŹŢŴĿƢŴŎĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŲŚť

űşŎŢŲŎťŲĶƢŵķŐƧłŠŧ ųŉŗűĽŧťŚūĶŴŎŐŘťűŉŸŎŌŪŹűĶŪŹŗŜķƢŢļ 

0,3,/,0 şŧŖŧŘŋşŬŹŢşŧŘŵŉƢųŉŗŴĿƢűŌĹųŎųŚŗŪŌŪŹűŠŖŧťşŖĶŦŏĶŚŭơŖŏŭĹĹŚŌŦźļŴŎŜļĶŧŘŜũĿŧĶŧŘ ŜũĿŧĿŪœ

ŲŚťĿŭŖĿŎ ŌŦźļŴŎŘŮŐŲŏŏŌŪŹűŐƩŎŌŧļĶŧŘŲŚťŵŖơűŐƩŎŌŧļĶŧŘőơŧŎşũŹļŊŪœũŖœƥŌŧļŜũĿŧĶŧŘ 
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 0,3,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ųŉŗĶŧŘŖŢŏŠŖŧŗŴŠƢŎũşũŊ ŝūĶŞŧĹƢŎĹŜƢŧŲŚťŴĿƢķƢŢŖŮŚ

şŧŘşŎűŌŝŴŎĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧ ŲĶƢŵķŐƧłŠŧ ŲŚťœŦŇŎŧļŧŎŴŎļŧŎŉƢŧŎşũŹļŲŜŉŚƢŢŖŌŪŹŵŉƢŘŦŏŖŢŏŠŖŧŗ  

ŢŗơŧļşŘƢŧļşŘŘĹƥ  ŒƚĶŌŦĶŞťĶŧŘşŬŹŢşŧŘŘťŠŜơŧļŏŭĹĹŚ ŌŦźļĶŧŘœŮŉ ĶŧŘŔƧļ ŲŚťĶŧŘűķŪŗŎ  ĽŦŉĶŧŘűŘŪŗŎ

ĶŧŘşŢŎųŉŗŴĿƢűŌĹųŎųŚŗŪűŐƩŎŅŧŎ 

 0,3,1 ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ             

ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

0,3,1,/ ŐŘťűŖũŎĽŧĶőŚļŧŎŌŪŹŎžŧűşŎŢŖŪĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķŴŎĶŧŘŎžŧűşŎŢőŚļŧŎ

ŜũŌŗŧŎũœŎōƥ 

0,3,1,0 ŐŘťűŖũŎŌŦĶŞťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝŴŎĶŧŘűŘŪŗŎŘŮƢ 

0,6, şŭŎŌŘŪŗŕŧœ 

 0,4,/  őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎşŭŎŌŘŪŗŕŧœ 

ŖŪĹŜŧŖŘŮƢ ĹŜŧŖűķƢŧŴĽŲŚťŀŧŏŀūźļŴŎĹŭňĹơŧķŢļŝŧşŊŘƥŌŪŹŝūĶŞŧŝũŚŐťŲŚťŜŦŇŎōŘŘŖ  

                  

0,4,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎşŭŎŌŘŪŗŕŧœ 

şơļűşŘũŖŴŠƢŎũşũŊűŠŸŎŋūļĹŜŧŖşžŧĹŦłķŢļşŭŎŌŘŪŗŕŧœ ŴŎĶŧŘŢŢĶŲŏŏœŦŇŎŧŘťŏŏŉƢŧŎ

űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŌŪŹűĶŪŹŗŜķƢŢļ űĿơŎ ĶŧŘŢŢĶŲŏŏŘťŏŏŏžŧŏŦŉŎźžŧűşŪŗŲŏŏŏūļŐŘťŉũŞŅƥŌŪŹ

ŖŪĹŜŧŖşŜŗļŧŖ ĶŧŘŢŢĶŲŏŏŲŚťşŘƢŧļşŘŘŎŜŦŊĶŘŘŖ Eco+design ŌŪŹŖŪĹŜŧŖşŜŗļŧŖŲŚťŴĿƢŐŘťųŗĿŎƥŵŉƢ

ŢŗơŧļŉŪ űŐƩŎŊƢŎ 
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 0,4,3 ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎşŭŎŌŘŪŗŝũŚŐƠ 

ŐŘťűŖũŎĽŧĶŐńũĶũŘũŗŧĶŧŘŘŦŏŘŮƢ ĶŧŘŊŢŏşŎŢļŲŚťĹŜŧŖşŧŖŧŘŋŴŎĶŧŘĶŘťŊŭƢŎŴŠƢűĶũŉ

ĹŜŧŖŊŬŹŎŊŦŜ ŖŪĹŜŧŖşŭķŴŎĶŧŘűŘŪŗŎŘŮƢŊơŢŵŐ 

       0,5 ŌŦĶŞťĶŧŘşơļűşŘũŖşŭķŕŧœŲŚťœŦŇŎŧŏŭĹŚũĶŕŧœ 

 0,5,/  őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĶŧŘşơļűşŘũŖşŭķŕŧœŲŚťœŦŇŎŧŏŭĹŚũĶŕŧœ 

0,5,/,/  ŖŪşŭķŎũşŦŗŌŪŹşơļűşŘũŖŊơŢĶŧŘŉŮŲŚŘŦĶŞŧşŭķŕŧœ 

0,5,/,0  şŧŖŧŘŋœŦŇŎŧŏŭĹŚũĶŕŧœŵŉƢŢŗơŧļűŠŖŧťşŖ 

0,5,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĶŧŘşơļűşŘũŖşŭķŕŧœ

ŲŚťœŦŇŎŧŏŭĹŚũĶŕŧœ 

ŴŠƢŎũşũŊŵŉƢŒƚĶŌŦĶŞťĶŧŘşơļűşŘũŖĹŭňŕŧœŲŚťœŦŇŎŧŏŭĹŚũĶŕŧœŉƢŜŗĶŧŘŜũűĹŘŧťŠƥşŭķ

ŎũşŦŗŌŪŹşơļűşŘũŖŊơŢĶŧŘŉŮŲŚŘŦĶŞŧşŭķŕŧœŲŚťœŦŇŎŧŏŭĹŚũĶŕŧœ ŊŚŢŉĽŎşŭķŕŧŜťŌŦźļ 2 ŉƢŧŎŢŦŎŵŉƢŲĶơ 

şŭķŕŧœĶŧŗ şŭķŕŧœŴĽ şŭķŕŧŜťĽũŊŲŚťĽũŊŜũłłŧň 

 0,5,3 ŜũōŪĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĶŧŘşơļűşŘũŖşŭķŕŧœŲŚťœŦŇŎŧ

ŏŭĹŚũĶŕŧœ 

ŐŘťűŖũŎşŕŧŜťşŭķŕŧœŲŚťŏŭĹŚũŕŧœķŢļŎũşũŊŴŎŘťŠŜơŧļĶŧŘŝūĶŞŧ ŲŚťŴŎ

şŋŧŎĶŧŘňƥĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎŘŧŗŜũĿŧşŦŖŎŧ ŲŚťļŧŎŐŘťĿŭŖŜũĿŧĶŧŘ 
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 5
0 

ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢĽŧĶŠŚŦĶşŮŊŘşŮơŘŧŗŜũĿŧ &Curriculum Mapping' 

¶ ĹŜŧŖŘŦŏőũŉĿŢŏŠŚŦĶ   o  ĹŜŧŖŘŦŏőũŉĿŢŏŘŢļ  

ŘŧŗŜũĿŧ 1,ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 2,ĹŜŧŖŘŮƢ 3,ŌŦĶŞťŌŧļŐƧłłŧ 
4,ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļ

ŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

5,ŌŦĶŞťĶŧŘ

ŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ 

ĶŧŘşŬŹŢşŧŘ ŲŚť

ĶŧŘŴĿƢűŌĹųŎųŚŗŪ

şŧŘşŎűŌŝ 

6, 

şŭŎŌŘŪŗ 

ŕŧœ 

7,ŌŦĶŞťĶŧŘ

şơļűşŘũŖşŭķŕŧœ

ŲŚťœŦŇŎŧ

ŏŭĹŚũĶŕŧœ 

 &1' &2' &3' &4' &1' &2' &3' &2' &1' &2' &3' &1' &2' &3' &4' &1' &2' &1' &1' &2' 

0776// űŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘşũŹļŲŜŉŚƢŢŖŲŏŏŏŮŘňŧĶŧŘ   ¹  ¹  ̧     ̧ ¹    ¹  ̧  ¹  ¹ 

0776/0 şŦŖŖŎŧ 1  ¹   ̧   ̧     ̧   ̧  ̧   ̧  ̧  ̧  ¹  ̧

0776/1 şŦŖŖŎŧ 2  ¹   ̧   ̧     ̧   ̧  ̧   ̧  ̧  ̧  ¹  ̧

0776/2 şŦŖŖŎŧ 3 
¹ ¹   ̧   ̧     ̧   ̧  ̧   ̧  ̧  ̧  ¹  ̧

07760/ ŠŦŜķƢŢĹŦŉşŘŘŌŧļűŌĹųŎųŚŗŪŲŚťĶŧŘĽŦŉĶŧŘ 

            şũŹļŲŜŉŚƢŢŖ 
¹      ̧  ̧   ̧  ̧ ¹ ¹  ̧     ̧   ¹ 

077600 ĶŧŘűŐŚŪŹŗŎŲŐŚļşŕŧœŕŮŖũŢŧĶŧŝ ĶŧŘŚŉĶƣŧŀűŘŬŢŎ  

            ĶŘťĽĶŲŚť ĶŧŘŐŘŦŏŊŦŜ 
  ̧    ̧ ¹  ̧  ̧  ̧    ̧  ̧   ¹    ¹ 

077601 ŢŭŊşŧŠĶŘŘŖşŪűķŪŗŜ   ¹   ̧ ¹     ̧  ̧    ̧  ¹  ¹  ¹ 

077602 ĶŧŘŝūĶŞŧŲŚťŐńũŏŦŊũŕŧĹşŎŧŖűœŬŹŢĶŧŘĽŦŉĶŧŘ    

            ŖŚœũŞşũŹļŲŜŉŚƢŢŖ 
 ̧     ̧  ̧     ̧  ̧     ̧   ̧   ¹ 

077605 űŌĹŎũĹŲŚťűĹŘŬŹŢļŖŬŢŴŎĶŧŘĽŦŉĶŧŘŕŦŗŌŧļŕŮŖũŢŧĶŧŝ  ̧     ̧  ̧     ̧  ̧    ̧    ̧   ¹ 

07767/ ŜũŌŗŧŎũœŎōƥ  ̧  ̧    ̧   ̧    ̧  ̧  ̧     ̧     

077670 ŜũŌŗŧŎũœŎōƥ  ̧  ̧    ̧   ̧    ̧  ̧  ̧     ̧     
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ŠŖŜŉŌŪŹ 3  ŠŚŦĶűĶňņƥŴŎĶŧŘŐŘťűŖũŎőŚŎŦĶŝūĶŞŧ 

/, ĶŃŘťűŏŪŗŏŠŘŬŢŠŚŦĶűĶňņƥŴŎĶŧŘŴŠƢŘťŉŦŏĹťŲŎŎ  

 ĶŧŘŜŦŉőŚŲŚťĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧűŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŜơŧŉƢŜŗ ĶŧŘŝūĶŞŧ

ŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 2561 

0, ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎũşũŊ 

 2,1 ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢķňťŎũşũŊŗŦļŵŖơşžŧűŘŸĽĶŧŘŝūĶŞŧ 

 2,1,1 ŖŪĶŧŘŐŘťűŖũŎőŚşŦŖřŌōũŽķŢļŎũşũŊŊŧŖőŚĶŧŘűŘŪŗŎŘŮƢŌŪŹĶžŧŠŎŉŵŜƢŴŎŲŊơŚťŉƢŧŎŊŧŖŠŖŜŉŌŪŹ 4 

ųŉŗĶŧŘŊŦźļĶŘŘŖĶŧŘŢŗơŧļŎƢŢŗ 3 ĹŎ ŴŎĶŧŘŐŘťűŖũŎőŚşŦŖřŌōũŽķŢļŘŧŗŜũĿŧőơŧŎ  ĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚť

ķƢŢşŢŏ  

 2,1,2 ŖŪĶŘŘŖĶŧŘŘơŜŖűŐƩŎĶŘŘŖĶŧŘşŢŏŐƝŢļĶŦŎŜũŌŗŧŎũœŎōƥ ŢŗơŧļŎƢŢŗ 4 ĹŎ 

 2,1,3 ŖŪĶŧŘŐŘťűŖũŎųŉŗĶŧŘşơļŲŏŏşŢŏŋŧŖŠŘŬŢşŢŏŋŧŖĽŧĶŎũşũŊĶơŢŎşžŧűŘŸĽĶŧŘŝūĶŞŧŋūļ

ŘťŉŦŏĹŜŧŖœūļœŢŴĽŴŎŉƢŧŎĹŜŧŖŘŮƢķŢļŠŚŦĶşŮŊŘ ĹŜŧŖœŘƢŢŖķŢļşŕŧœŲŜŉŚƢŢŖŲŚťşũŹļűŢŬźŢŢžŧŎŜŗŊơŢ

ĶŧŘűŘŪŗŎŲŚťĶŧŘŜũĽŦŗ 

 2,2  ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢŠŚŦļĽŧĶŎũşũŊşžŧűŘŸĽĶŧŘŝūĶŞŧ 

 ŖŪĶŧŘŐŘťűŖũŎĹŭňŕŧœķŢļŠŚŦĶşŮŊŘ ĽŧĶŉŭŞŃŪŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŲŚťĽŧĶőŮƢŴĿƢŉŭŞŃŪŏŦňņũŊ 

ŉƢŜŗĶŧŘ 

 2,2,1 şžŧŘŜĽŕŧŜťĶŧŘŵŉƢļŧŎŌžŧķŢļŉŭŞŃŪŏŦňņũŊ űœŬŹŢŐŘťŖŜŚķƢŢŖŮŚŉƢŧŎĹŜŧŖűŠŸŎŊơŢĹŜŧŖ

œŘƢŢŖŲŚťĹŜŧŖŘŮƢĽŧĶŠŚŦĶşŮŊŘŌŪŹűŘŪŗŎ ĹŜŧŖşŧŖŧŘŋ ĹŜŧŖŖŦŹŎŴĽķŢļŉŭŞŃŪŏŦňņũŊŴŎĶŧŘŐŘťĶŢŏŢŧĿŪœ 

2,2,2 ĶŧŘŊŘŜĽşŢŏĽŧĶőŮƢŴĿƢŉŭŞńŪŏŦňņũŊ ųŉŗĶŧŘşơļŲŏŏşŢŏŋŧŖűœŬŹŢŐŘťűŖũŎĹŜŧŖœūļœŢŴĽŴŎ

ŉŭŞŃŪŏŦňņũŊŌŪŹĽŏĶŧŘŝūĶŞŧ 
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3, űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ 

            űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘűŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ ŜơŧŉƢŜŗ 

ĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 034/ ŊŧŖŐŘťĶŧŝĶŘťŌŘŜļŝūĶŞŧōũĶŧŘ űŘŬŹŢļ űĶňņƥŖŧŊŘŅŧŎ

ŠŚŦĶşŮŊŘ ŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0336 

  Ųŏŏ 1,/ şŢŏőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination'űœŬŹŢűŐƩŎőŮƢŖŪşũŌōũķŢŌžŧ

ŜũŌŗŧŎũœŎōƥ űşŎŢŜũŌŗŧŎũœŎōƥ ŲŚťşŢŏőơŧŎĶŧŘşŢŏŐŧĶűŐŚơŧķŦźŎşŭŉŌƢŧŗųŉŗĹňťĶŘŘŖĶŧŘŌŪŹ

şŋŧŏŦŎŢŭŉŖŝūĶŞŧŎŦźŎŲŊơļŊŦźļ ŀūŹļĽťŊƢŢļŐŘťĶŢŏŉƢŜŗőŮƢŌŘļĹŭňŜŭŇũĽŧĶŕŧŗŴŎŲŚťŕŧŗŎŢĶşŋŧŏŦŎ

ŲŚťŊƢŢļűŐƩŎŘťŏŏűŐƘŉŴŠƢőŮƢşŎŴĽűķƢŧŘŦŏŔƧļŵŉƢ 

  şžŧŠŘŦŏőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥŠŘŬŢŢŗơŧļ

ŎƢŢŗŵŉƢŘŦŏĶŧŘŗŢŖŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũŌŪŹŖŪĹŭňŕŧœŊŧŖŐŘťĶŧŝ

ĹňťĶŘŘŖĶŧŘĶŧŘŢŭŉŖŝūĶŞŧ űŘŬŹŢļ ŠŚŦĶűĶňņƥĶŧŘœũĽŧŘňŧŜŧŘşŧŘŌŧļŜũĿŧĶŧŘşžŧŠŘŦŏĶŧŘ

űőŗŲœŘơőŚļŧŎŌŧļŜũĿŧĶŧŘ ŢŗơŧļŎƢŢŗ 0 űŘŬŹŢļ  

  Ųŏŏ 0,1 ŝūĶŞŧŘŧŗŜũĿŧĹŘŏŋƢŜŎŊŧŖŌŪŹĶžŧŠŎŉŴŎŠŚŦĶşŮŊŘ ųŉŗĽťŊƢŢļŵŉƢŘťŉŦŏĹťŲŎŎ

űľŚŪŹŗŵŖơŊŹžŧĶŜơŧ 1,.. ĽŧĶŘťŏŏ 2 ŘťŉŦŏĹťŲŎŎŠŘŬŢűŌŪŗŏűŌơŧ şŢŏőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ 

&Qualifying Examination' űœŬŹŢűŐƩŎőŮƢŖŪşũŌōũķŢŌžŧŜũŌŗŧŎũœŎōƥ űşŎŢŜũŌŗŧŎũœŎōƥŲŚťşŢŏőơŧŎĶŧŘşŢŏ

ŐŧĶűŐŚơŧķŦźŎşŭŉŌƢŧŗųŉŗĹňťĶŘŘŖĶŧŘŌŪŹşŋŧŏŦŎŢŭŉŖŝūĶŞŧŎŦźŎŲŊơļŊŦźļ ŀūŹļĽťŊƢŢļŐŘťĶŢŏŉƢŜŗ

őŮƢŌŘļĹŭňŜŭŇũĽŧĶŕŧŗŴŎŲŚťŕŧŗŎŢĶşŋŧŏŦŎŲŚťŊƢŢļűŐƩŎŘťŏŏűŐƘŉŴŠƢőŮƢşŎŴĽűķƢŧŘŦŏŔƧļŵŉƢ 

şžŧŠŘŦŏőŚļŧŎŜũŌŗŧŎũœŎōƥŠŘŬŢşơŜŎŠŎūŹļķŢļŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥŠŘŬŢŢŗơŧļ

ŎƢŢŗŵŉƢŘŦŏĶŧŘŗŢŖŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũŌŪŹŖŪĹŭňŕŧœŊŧŖŐŘťĶŧŝ

ĹňťĶŘŘŖĶŧŘĶŧŘŢŭŉŖŝūĶŞŧ űŘŬŹŢļ ŠŚŦĶűĶňņƥĶŧŘœũĽŧŘňŧŜŧŘşŧŘŌŧļŜũĿŧĶŧŘşžŧŠŘŦŏĶŧŘ

űőŗŲœŘơőŚļŧŎŌŧļŜũĿŧĶŧŘ ŢŗơŧļŎƢŢŗ 0 űŘŬŹŢļ 
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ŠŖŜŉŌŪŹ 4  ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ 

1, ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ 

1,1 ĽŦŉŐŅŖŎũűŌŝŢŧĽŧŘŗƥŴŠŖơ ŴŠƢŖŪĹŜŧŖŘŮƢŲŚťĹŜŧŖűķƢŧŴĽŴŎŎųŗŏŧŗķŢļŖŠŧŜũŌŗŧŚŦŗ ŏŌŏŧŌ

ŠŎƢŧŌŪŹķŢļŢŧĽŧŘŗƥŊŧŖœŦŎōĶũĽ şŖŘŘŋŎťĹŜŧŖűŐƩŎĹŘŮ ŠŚŦĶşŮŊŘ ŘŧŗŜũĿŧ ŲŚťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ĶũĽĶŘŘŖŊơŧļŷ ķŢļŖŠŧŜũŌŗŧŚŦŗ ŘŜŖŌŦźļĶũĽĶŘŘŖŌŪŹŘơŜŖŖŬŢĶŦŏŠŎơŜŗļŧŎŌŪŹűĶŪŹŗŜķƢŢļ 

/,2  şơļűşŘũŖŴŠƢŢŧĽŧŘŗƥŖŪĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥűœŬŹŢşơļűşŘũŖĶŧŘşŢŎŲŚť

ĶŧŘŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļųŉŗőơŧŎĶŧŘŌžŧŜũĽŦŗ ĶŧŘşŎŦŏşŎŭŎŉƢŧŎĶŧŘŝūĶŞŧŊơŢ ŉƢŧŎĶŧŘŒƚĶŢŏŘŖ ŉŮļŧŎŌŧļ

ŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŴŎŢļĹƥĶŘŊơŧļŷ ĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝŲŚť-ŠŘŬŢŊơŧļŐŘťűŌŝ ŠŘŬŢĶŧŘ

ŚŧűœŬŹŢűœũŹŖœŮŎŐŘťşŏĶŧŘňƥ 

 1,3 ŢŧĽŧŘŗƥœũűŝŞĽťŵŉƢŘŦŏĶŧŘŐŘťşŧŎļŧŎĽŧĶ ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖŋūļ

ŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ œŘƢŢŖŌŦźļŲĽĶűŢĶşŧŘŐŘťĶŢŏŌŪŹĽžŧűŐƩŎ 

 

2, ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ  

 2,1  ĶŧŘœŦŇŎŧŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŜŦŉŲŚťĶŧŘŐŘťűŖũŎőŚ 

2,1,1  şŎŦŏşŎŭŎŴŠƢŢŧĽŧŘŗƥűķƢŧŘơŜŖŢŏŘŖœŦŇŎŧĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŜŦŉ

ŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŌŭĶŐƙ 

2,1,2  şŎŦŏşŎŭŎŴŠƢŢŧĽŧŘŗƥűķƢŧŘơŜŖŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŲŚťŝūĶŞŧŉŮļŧŎŉƢŧŎĶŧŘĽŦŉĶŧŘűŘŪŗŎ

ĶŧŘşŢŎŲŚťĶŧŘŜŦŉŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢ  

2,1,3  şŎŦŏşŎŭŎşơļűşŘũŖĶŧŘűœũŹŖœŮŎŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚŴŠƢ

ŌŦŎşŖŦŗ 
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2,2 ĶŧŘœŦŇŎŧŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŉƢŧŎŢŬŹŎŷ 

2,2,1  şơļűşŘũŖŲŚťşŎŦŏşŎŭŎļŏŐŘťŖŧňŴŠƢŢŧĽŧŘŗƥŵŉƢŘŦŏĶŧŘŒƚĶŢŏŘŖ ŝūĶŞŧŉŮļŧŎ ŲŚťűķƢŧ

ŘơŜŖŐŘťĿŭŖŜũĿŧĶŧŘŉƢŧŎşũŹļŲŜŉŚƢŢŖŌŦźļŴŎŐŘťűŌŝŲŚťŊơŧļŐŘťűŌŝ 

2,2,2  şơļűşŘũŖŴŠƢŢŧĽŧŘŗƥŊŪœũŖœƥŏŌĹŜŧŖŌŧļŜũĿŧĶŧŘŴŎŜŧŘşŧŘŜũĿŧĶŧŘŴŎŐŘťűŌŝŲŚť

ŊơŧļŐŘťűŌŝ  

2,2,3  şơļűşŘũŖĶŧŘŌžŧŜũĽŦŗşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŠŘŬŢŎŜŦŊĶŘŘŖŴŠŖơ ŘŜŖŋūļűœŬŹŢĿơŜŗœŦŇŎŧĶŧŘ

űŘŪŗŎĶŧŘşŢŎ ŲŚťĹŜŧŖűĿŪŹŗŜĿŧłŴŎşŧķŧŜũĿŧĿŪœ 

2,2,4  şŎŦŏşŎŭŎŴŠƢŢŧĽŧŘŗƥĽŦŉŌžŧőŚļŧŎŌŧļŜũĿŧĶŧŘ űœŬŹŢşơļűşŘũŖĶŧŘŖŪŊžŧŲŠŎơļŌŧļ

ŜũĿŧĶŧŘşŮļķūźŎ 

2,2,5  şơļűşŘũŖŴŠƢŢŧĽŧŘŗƥĽŦŉŌžŧųĹŘļĶŧŘŏŘũĶŧŘŜũĿŧĶŧŘŲĶơĿŭŖĿŎ 
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ŠŖŜŉŌŪŹ 7 ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ  

 

1. ĶŧŘĶžŧĶŦŏŖŧŊŘŅŧŎ 

ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖŖŪĶŧŘŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ ŐŘťĶŢŏŉƢŜŗ

ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŲŚťőŮƢŌŘļĹŭňŜŭŇũĽŧĶŖŠŧŜũŌŗŧŚŦŗŊơŧļŷ őŮƢűĿŪŹŗŜĿŧłŉƢŧŎœŚŦļļŧŎ

ŌŉŲŌŎŲŚťŘťŏŏĶŧŘőŚũŊŵŔŔƝŧŘŜŖŌŦźļŕŧĹűŢĶĿŎ ŠŎƢŧŌŪŹűşŎŢŠŚŦĶşŮŊŘŴŠŖơ ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ ŠŘŬŢ

űşŎŢŐƘŉŠŚŦĶşŮŊŘ ŲŚťŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ űœŬŹŢŉžŧűŎũŎĶŧŘŏŘũŠŧŘŲŚťĶžŧĶŦŏŉŮŲŚ

ŠŚŦĶşŮŊŘŴŠƢűŐƩŎŵŐŊŧŖűĶňņƥŖŧŊŘŅŧŎŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 2558 ĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ œ,ŝ, 2552 ŲŚťĶŧŘŐŘťĶŦŎĹŭňŕŧœĶŧŘŝūĶŞŧ ųŉŗŴŠƢŖŪĶŧŘŉžŧűŎũŎĶŧŘŉŦļŎŪź 

1' ŖŪĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ ŌžŧŠŎƢŧŌŪŹ ŜŧļŲőŎ ŉžŧűŎũŎĶŧŘĹŜŏĹŭŖĹŭňŕŧœĶŧŘĽŦŉĶŧŘ

űŘŪŗŎĶŧŘşŢŎ ŐŘťűŖũŎőŚ ŐŘŦŏŐŘŭļŲŚťœŦŇŎŧŠŚŦĶşŮŊŘ 

2' ŖŪŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ ŌžŧŠŎƢŧŌŪŹŜŧļŲőŎĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŘơŜŖĶŦŏőŮƢŏŘũŠŧŘ

ķŢļĹňťŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ ŊũŉŊŧŖŲŚťŘŜŏŘŜŖķƢŢŖŮŚ şžŧŠŘŦŏŴĿƢŴŎĶŧŘŐŘŦŏŐŘŭļŲŚťœŦŇŎŧŠŚŦĶşŮŊŘ

ųŉŗĶŘťŌžŧŌŭĶŐƙŢŗơŧļŊơŢűŎŬŹŢļ 

3' ŖŪŢŧĽŧŘŗƥŐŘťĽžŧŜũĿŧ-őŮƢŐŘťşŧŎļŧŎŘŧŗŜũĿŧ ŌžŧŠŎƢŧŌŪŹĽŦŉŌžŧ ŖĹŢ,3 ŜŧļŲőŎĶŧŘĽŦŉĶŧŘűŘŪŗŎ

ĶŧŘşŢŎŘơŜŖĶŦŏŢŧĽŧŘŗƥőŮƢşŢŎ ŲŚťŊũŉŊŧŖŐŘťűŖũŎőŚŘŧŗŜũĿŧŌŪŹŘŦŏőũŉĿŢŏűŐƩŎŵŐŢŗơŧļŖŪĹŭňŕŧœ 

 

2. ŏŦňņũŊ 

2.1 ĹŭňŕŧœŏŦňņũŊŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ  

ŌžŧĶŧŘŐŘťűŖũŎĹŭňŕŧœŏŦňņũŊŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ 5 

ŉƢŧŎ ŵŉƢŲĶơ ŉƢŧŎĹŭňōŘŘŖĽŘũŗōŘŘŖ ŉƢŧŎĹŜŧŖŘŮƢ ŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ ŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļ

ŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ ŲŚťŉƢŧŎŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪ

şŧŘşŎűŌŝ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘĽŦŉŴŠƢŖŪŘťŏŏĶŧŘŐŘťűŖũŎĹŭňŕŧœķŢļŏŦňņũŊŊŧŖĶŘŢŏ

ŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ųŉŗĶŧŘŴŠƢőŮƢŴĿƢŏŦňņũŊ ŵŉƢŲĶơ ŎŧŗĽƢŧļŠŘŬŢőŮƢŏŘũŠŧŘķŢļşŋŧŎ

ŐŘťĶŢŏĶŧŘŌŪŹŏŦňņũŊŌžŧļŧŎ űœŬŹŢŎžŧķƢŢŖŮŚŌŪŹŵŉƢŖŧŴĿƢŴŎĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťŏŦňņũŊ ŲŚťĹŭňŕŧœŴŎ

ĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎķŢļŠŚŦĶşŮŊŘŴŠƢŖŪŐŘťşũŌōũŕŧœŗũŹļķūźŎŊơŢŵŐ 

 



56 

 

 

 

2,2 ĶŧŘŵŉƢļŧŎŌžŧŠŘŬŢőŚļŧŎŜũĽŦŗķŢļőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧ 

1' ŖŪĶŧŘşžŧŘŜĽĶŧŘŵŉƢļŧŎŌžŧķŢļŉŭŞŃŪŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŕŧŗŴŎŘťŗťűŜŚŧ 1 Őƙ űœŬŹŢ

űŐƩŎķƢŢŖŮŚŴŎĶŧŘœŦŇŎŧ-ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

2' ŖŪĶŧŘşžŧŘŜĽĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŉŭŞŃŪŏŦňņũŊŌŭĶŐƙ űœŬŹŢŎžŧķƢŢŖŮŚŵŐŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ

ŴŠƢŌŦŎşŖŦŗŢŗŮơűşŖŢ 

3' ŖŪĶŧŘŝūĶŞŧķƢŢŖŮŚŜũĽŦŗĹŜŧŖŊƢŢļĶŧŘŉŭŞŃŪŏŦňņũŊķŢļŊŚŧŉŲŘļļŧŎ ŲŚťĹŭňŚŦĶŞňťŌŪŹ

ŊƢŢļĶŧŘķŢļŉŭŞŃŪŏŦňņũŊ űœŬŹŢŎžŧŖŧŴĿƢŴŎĶŧŘŜŧļŲőŎĶŧŘŘŦŏŎũşũŊ ŲŚťŐŘŦŏŐŘŭļĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ

ŴŠƢşŢŉĹŚƢŢļĶŦŏĹŜŧŖŊƢŢļĶŧŘķŢļőŮƢŴĿƢŉŭŞŃŪŏŦňņũŊ 

4' űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŎũşũŊĽťŊƢŢļŖŪĶŧŘűőŗŲœŘơőŚļŧŎŜũĿŧĶŧŘųŉŗĶŧŘŊŪœũŖœƥŴŎ

ŜŧŘşŧŘŜũĿŧĶŧŘŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũ 2 űŘŬŹŢļŠŘŬŢŊŧŖűĶňņƥŌŪŹŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉ 

 

3. ŎũşũŊ 

1,/ ĶŧŘŘŦŏŎũşũŊ 

ŠŚŦĶşŮŊŘŖŪĶŧŘĶžŧŠŎŉĽžŧŎŜŎŲŚťĹŭňşŖŏŦŊũőŮƢűķƢŧŝūĶŞŧűŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗ

œťűŗŧŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ ŲŚťŠŚŦĶşŮŊŘŵŉƢŖŪĶŧŘĶžŧŠŎŉĹŭňşŖŏŦŊũűľœŧťķŢļőŮƢűķƢŧ

ŝūĶŞŧŴŎŠŚŦĶşŮŊŘ ŌŦźļŎŪźŖŪĶŧŘŐŘťűŖũŎĽžŧŎŜŎŘŦŏűķƢŧŊŧŖŲőŎĶŧŘŘŦŏ ųŉŗĶŧŘŐŘťĿŭŖĹňťĶŘŘŖĶŧŘ

ŐŘťĽžŧĹňť űœŬŹŢŊũŉŊŧŖĽžŧŎŜŎĶŧŘŘŦŏŲŚťŜŧļŲőŎĶŧŘŘŦŏűķƢŧŴŎŐƙĶŧŘŝūĶŞŧŋŦŉŵŐ ĶŧŘĹŦŉűŚŬŢĶŎũşũŊűœŬŹŢ

űķƢŧŝūĶŞŧĽťœũĽŧŘňŧĽŧĶĹŭňşŖŏŦŊũĹŭňŜŭŇũķŢļőŮƢşŖŦĹŘ ŲŚťŖŪĶŧŘşŢŏşŦŖŕŧŞňƥ ųŉŗŢŧĽŧŘŗƥŐŘťĽžŧ

ŠŚŦĶşŮŊŘ  
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1,0 ĶŧŘşơļűşŘũŖŲŚťœŦŇŎŧŎũşũŊ 

1' ŖŪĶŧŘĽŦŉŐŅŖŎũűŌŝŎũşũŊŴŠŖơĶơŢŎűŐƘŉŕŧĹĶŧŘŝūĶŞŧ űœŬŹŢŲŎťŎžŧŠŚŦĶşŮŊŘ ĿŪźŲĽļűŘŬŹŢļ

ŌŭŎĶŧŘŝūĶŞŧ ŲŚťœŮŉĹŭŗ ŲŎťŎžŧűĶŪŹŗŜĶŦŏĶŧŘűŘŪŗŎŴŎŘťŉŦŏŏŦňņũŊŝūĶŞŧ űœŬŹŢŴŠƢŎũşũŊŖŪĶŧŘűŊŘŪŗŖŊŦŜĶơŢŎ

űķƢŧűŘŪŗŎ 

2' ŖŪĶŧŘĽŦŉŴŠƢŖŪŘťŏŏŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŐŘťĽžŧĿŦźŎŐƙűœŬŹŢŴŠƢĹžŧŐŘūĶŞŧŌŦŹŜŵŐ ŲŚťĽŦŉŴŠƢŖŪ

ŘťŏŏŌŪŹŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŴŎĶŧŘŝūĶŞŧŲŏŏ /,/ ŲŚť Ųŏŏ 0,/ 

3' ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŏŏ Active learning ŲŚť E+learning ųŉŗűŎƢŎŠŚŦĶĶŧŘŌŧļŌřŞŃŪ 

ŲŚťŐŘťŗŭĶŊƥŌŧļŐńũŏŦŊũŴŎşŕŧœŲŜŉŚƢŢŖĽŘũļ  

4' ĶŧŘűŘŪŗŎŘŮƢĽŧĶşŋŧŎĶŧŘňƥĽŘũļ ĶŧŘŗĶŊŦŜŢŗơŧļĶŘňŪŝūĶŞŧŴŎŘŧŗŜũĿŧŊơŧļŷ ŲŚťĶŧŘŉŮ

ļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏĶŧŘŏŮŘňŧĶŧŘŝŧşŊŘƥŊơŧļŷ űœŬŹŢĶŧŘŲĶƢŐƧłŠŧşũŹļŲŜŉŚƢŢŖ 

5' ĽŦŉŏŘŘŗŧŗœũűŝŞĽŧĶŜũŌŗŧĶŘŕŧŗŎŢĶŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧł ŠŘŬŢŖŪŐŘťşŏĶŧŘňƥŊŘļ

œũűŝŞűľœŧťűŘŬŹŢļ 

1,1 őŚŌŪŹűĶũŉĶŦŏŎũşũŊ  

1' ĶŧŘŊũŉŊŧŖŲŚťŘŧŗļŧŎőŚĶŧŘĹļŢŗŮơķŢļŎũşũŊ ŖŪĶŧŘŊũŉŊŧŖŲŚťŘŧŗļŧŎőŚĶŧŘĹļŢŗŮơ

ķŢļŎũşũŊĽŧĶŘŧŗļŧŎőŚĶŧŘűŘŪŗŎŴŎŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧķŢļŖŠŧŜũŌŗŧŚŦŗ ŘŜŖŋūļĶŧŘŐŘūĶŞŧĶŦŏ

ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧĿŦźŎŐƙŋūļőŚĶŧŘűŘŪŗŎ ŐƧłŠŧŌŪŹűĶũŉķūźŎ ŘŜŖŋūļŲŎŜŌŧļŴŎĶŧŘŲĶƢŵķŐƧłŠŧŌŪŹĹŜŘŐńũŏŦŊũ  

2' ĶŧŘşžŧŘŜĽĹŜŧŖœūļœŢŴĽķŢļŎũşũŊŊơŢĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ ŖŪĶŧŘ

ĽŦŉŌžŧŲŏŏşžŧŘŜĽĹŜŧŖœūļœŢŴĽķŢļŎũşũŊŊơŢĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ űœŬŹŢŎžŧķƢŢŖŮŚŌŪŹ

ŵŉƢŖŧŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ ŌŦźļűŎŬźŢŠŧŘŧŗŜũĿŧŲŚťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

3' ĶŧŘĽŦŉĶŧŘķƢŢŘƢŢļűŘŪŗŎ ŲŚťŖŪĶŧŘşžŧŘŜĽĹŜŧŖœūļœŢŴĽŊơŢőŚĶŧŘĽŦĶĶŧŘķƢŢŘƢŢļűŘŪŗŎ

ķŢļŎũşũŊ ĶŧŘĽŦŉĶŧŘķƢŢŘƢŢļűŘŪŗŎķŢļŎũşũŊ ŖŪĿơŢļŌŧļŠŚŦĶŷ ŵŉƢŲĶơ  

+ ŘƢŢļűŘŪŗŎőơŧŎŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ŠŘŬŢŢŧĽŧŘŗƥőŮƢşŢŎ  

+ ŘŜŖŋūļŘƢŢļűŘŪŗŎųŉŗŊŘļőơŧŎĹňŏŉŪ 
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4. ĹňŧĽŧŘŗƥ 

2,/  ĶŧŘŏŘũŠŧŘŲŚťœŦŇŎŧŢŧĽŧŘŗƥ 

ŖŪŘťŏŏŲŚťŉžŧűŎũŎĶŧŘşŘŘŠŧŲŚťĹŦŉűŚŬŢĶŢŧĽŧŘŗƥŴŠŖơ ŊŧŖŘťűŏŪŗŏŲŚťŠŚŦĶűĶňņƥķŢļ

ŖŠŧŜũŌŗŧŚŦŗ ųŉŗŢŧĽŧŘŗƥŴŠŖơĽťŊƢŢļŖŪŜŭŇũĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧűŢĶķūźŎŵŐ ŲŚť-ŠŘŬŢŖŪĹŜŧŖűĿŪŹŗŜĿŧł

ŴŎşŧķŧœŚŦļļŧŎŌŉŲŌŎ ŜũŝŜĶŘŘŖŵŔŔƝŧ űŌĹųŎųŚŗŪşŧŘşŎűŌŝŲŚťşŧķŧŌŪŹűĶŪŹŗŜķƢŢļ ŊŧŖŌŪŹşŧķŧŜũĿŧŲŚť

ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖĶžŧŠŎŉ ĶžŧŠŎŉŎųŗŏŧŗŴŎĶŧŘŲŊơļŊŦźļĹňŧĽŧŘŗƥœũűŝŞ ųŉŗşŎŦŏşŎŭŎŴŠƢ

ŖŪĶŧŘűĿũłŢŧĽŧŘŗƥœũűŝŞőŮƢŌŪŹŖŪĹŜŧŖŘŮƢ ĹŜŧŖűĿŪŹŗŜĿŧłŖŧŏŘŘŗŧŗűşŘũŖŊŧŖĹŜŧŖűŠŖŧťşŖ ųŉŗŢŧĽŧŘŗƥ

ŠŘŬŢŜũŌŗŧĶŘœũűŝŞŊƢŢļűŐƩŎőŮƢŌŘļĹŭňŜŭŇũŢŗơŧļŎƢŢŗŐŘũłłŧűŢĶ ŲŚť-ŠŘŬŢ ŖŪĹŜŧŖűĿŪŹŗŜĿŧłűľœŧťŉƢŧŎ

űŐƩŎœũűŝŞ ŲŚťŖŪŐŘťşŏĶŧŘňƥŌŪŹűŐƩŎŐŘťųŗĿŎƥŴŎĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ ĹŜŧŖűķƢŧŴĽŴŠƢĶŦŏŎũşũŊ ŲŚťĶŧŘœŦŇŎŧ

ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘŎŦźŎ ŢŧĽŧŘŗƥŌŭĶĹŎĽťŵŉƢŘŦŏĶŧŘœŦŇŎŧŌŧļŜũĿŧĶŧŘ ŲŚť-ŠŘŬŢŜũĿŧĿŪœ ŢŗơŧļŎƢŢŗŐƙ

ŚťŠŎūŹļĹŘŦźļ   

2,0  ĹŭňŕŧœŢŧĽŧŘŗƥ 

ĶžŧŠŎŉŴŠƢŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘĽťŊƢŢļŖŪĹŭňŜŭŇũŐŘũłłŧűŢĶŴŎşŧķŧœŚŦļļŧŎŌŉŲŌŎ 

ŜũŝŜĶŘŘŖŵŔŔƝŧ űŌĹųŎųŚŗŪşŧŘşŎűŌŝŠŘŬŢşŧķŧŌŪŹűĶŪŹŗŜķƢŢļ şơļűşŘũŖŴŠƢŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘşŘƢŧļ

őŚļŧŎŌŧļŜũĿŧĶŧŘŊŧŖĶŘŢŏŎųŗŏŧŗķŢļŖŠŧŜũŌŗŧŚŦŗ şŎŦŏşŎŭŎŲŚťşơļűşŘũŖŴŠƢŢŧĽŧŘŗƥŐŘťĽžŧ

ŠŚŦĶşŮŊŘŖŪĶŧŘœŦŇŎŧĶŧŘŌŧļŉƢŧŎŜũĿŧĶŧŘ ųŉŗĽŦŉŴŠƢŖŪŘťŏŏŊũŉŊŧŖ ŉŦļŎŪź 

/'  ŖŪŘťŏŏĶŧŘŊũŉŊŧŖŲŚťĽŦŉŌžŧŅŧŎķƢŢŖŮŚ űœŬŹŢŘŧŗļŧŎŘƢŢŗŚťķŢļŢŧĽŧŘŗƥŌŪŹŖŪŊžŧŲŠŎơļ

ŌŧļŜũĿŧĶŧŘ 

0'  ŖŪŘťŏŏĶŧŘŊũŉŊŧŖŲŚťĽŦŉŌžŧŅŧŎķƢŢŖŮŚ űœŬŹŢŘŧŗļŧŎĶŧŘűőŗŲœŘơőŚļŧŎŌŧļŜũĿŧĶŧŘ

ķŢļŢŧĽŧŘŗƥ 

2,1  őŚŌŪŹűĶũŉĶŦŏŢŧĽŧŘŗƥ  

/' ŖŪĶŧŘŘŧŗļŧŎŢŦŊŘŧĶŧŘĹļŢŗŮơķŢļŢŧĽŧŘŗƥ ŘŜŖŋūļşŧűŠŊŭĶŧŘŚŧŢŢĶķŢļŢŧĽŧŘŗƥ űœŬŹŢ

ŎžŧŖŧŴĿƢŴŎĶŧŘŐŘŦŏŐŘŭļŲŎŜŌŧļŴŎĶŧŘŏŘũŠŧŘŢŧĽŧŘŗƥ 

0' ŖŪĶŧŘĽŦŉŌžŧŲŏŏşžŧŘŜĽĹŜŧŖœūļœŢŴĽķŢļŢŧĽŧŘŗƥŊơŢĶŧŘŏŘũŠŧŘļŧŎķŢļŠŚŦĶşŮŊŘ űœŬŹŢ

ŎžŧķƢŢŖŮŚŌŪŹŵŉƢŖŧŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ ŌŦźļűŎŬźŢŠŧŘŧŗŜũĿŧŲŚťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 
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5. ŠŚŦĶşŮŊŘ ĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ 

5,1 şŧŘťķŢļŘŧŗŜũĿŧŴŎŠŚŦĶşŮŊŘ 

1' ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŖŪĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ ŴŠƢŖŪŖŧŊŘŅŧŎŵŖơŊŹžŧĶŜơŧűĶňņƥ

ŖŧŊŘŅŧŎŌŪŹ şĶŢ, ĶžŧŠŎŉ 

2'  ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘŐŘťĿŭŖűœŬŹŢŜũűĹŘŧťŠƥŲŚťşŦļűĹŘŧťŠƥŠŚŦĶşŮŊŘųŉŗűŌŪŗŏűĹŪŗļĶŦŏ

ŠŚŦĶşŮŊŘŌŪŹűŐƘŉşŢŎŴŎŘťŉŦŏşŧĶŚ ŲŚťŉŮĹŜŧŖŊƢŢļĶŧŘķŢļŊŚŧŉŲŘļļŧŎ şŦļĹŖ ŲŚť-ŠŘŬŢĹŜŧŖœūļœŢŴĽ

ķŢļőŮƢŴĿƢŉŭŞŃŪŏŦňņũŊ 

3'  ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ ŲŚťŢŧĽŧŘŗƥőŮƢşŢŎŖŪĶŧŘ

ŐŘťĿŭŖűĶŪŹŗŜĶŦŏŘŧŗŜũĿŧŌŪŹĹŜŘŗŭŏŠŘŬŢűœũŹŖŴŠŖơ 

4'  ŖŪĶŧŘŲŊơļŊŦźļĶŘŘŖĶŧŘőŮƢŌŘļĹŭňŜŭŇũűœŬŹŢĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ  

5'  ŌžŧĶŧŘşžŧŘŜĽĹŜŧŖœūļœŢŴĽķŢļŖŠŧŏŦňņũŊŲŚťőŮƢŴĿƢŉŭŞŃŪŏŦňņũŊ űœŬŹŢŴŠƢŵŉƢķƢŢŖŮŚ

œŬźŎŅŧŎŴŎĶŧŘœŦŇŎŧ ŲŚťŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 
 

5,2 ĶŧŘŜŧļŘťŏŏőŮƢşŢŎŲŚťĶŘťŏŜŎĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

1'  ĶŧŘœũĽŧŘňŧĶžŧŠŎŉőŮƢşŢŎ 

ŖŪĶŧŘœũĽŧŘňŧŲŚťĶžŧŠŎŉőŮƢşŢŎŴŎŲŊơŚťŘŧŗŜũĿŧŴŠƢŖŪĹŭňŜŭŇũ ĹŭňşŖŏŦŊũ ĹŜŧŖŘŮƢ ĹŜŧŖ

űĿŪŹŗŜĿŧł ĹŜŧŖşŧŖŧŘŋ ŲŚťŐŘťşŏĶŧŘňƥŊŘļĶŦŏŝŧşŊŘƥķŢļŘŧŗŜũĿŧŎŦźŎŷ 

2'  ĶŧŘĶžŧĶŦŏĶŘťŏŜŎĶŧŘűŘŪŗŎĶŧŘşŢŎ ŲŚťŊŘŜĽşŢŏĶŧŘĽŦŉŌžŧŖĹŢ, 3ŲŚťŖĹŢ, 4 

ŖŪĶŧŘĶžŧĶŦŏĶŘťŏŜŎĶŧŘűŘŪŗŎĶŧŘşŢŎ ųŉŗĹňťĶŘŘŖĶŧŘŘťŉŦŏĹňťŉŮŲŚĹŭňŕŧœĶŧŘ

ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťŜŧļŲőŎĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŘơŜŖĶŦŏŢŧĽŧŘŗƥŴŎşŧķŧŜũĿŧ ŘŜŖŋūļŖŪŘťŏŏ

ĶŧŘŊũŉŊŧŖŲŚťŊŘŜĽşŢŏĶŧŘĽŦŉŌžŧ ŖĹŢ,3 ŲŚť ŖĹŢ, 4  

3'  ĶŧŘşŎŦŏşŎŭŎŲŚťĶŧŘŴŠƢĹžŧŲŎťŎžŧŎũşũŊ 

ŖŪĶŧŘĽŦŉĿơŢļŌŧļĶŧŘşŎŦŏşŎŭŎŲŚťĶŧŘŴŠƢĹžŧŲŎťŎžŧŎũşũŊ 1 ĿơŢļŌŧļ ĹŬŢ  

ĿơŢļŌŧļŌŪŹ 18 ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧĿŦźŎŐƙ ŠŘŬŢŢŧĽŧŘŗƥőŮƢşŢŎ 

ĿơŢļŌŧļŌŪŹ 28 ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ ŠŘŬŢŢŧĽŧŘŗƥ

ŠŦŜŠŎƢŧşŧķŧŜũĿŧ 

ĿơŢļŌŧļŌŪŹ 38 őŮƢĿơŜŗĹňŏŉŪŒƜŧŗĶũĽĶŧŘŎũşũŊ ŠŘŬŢŘŢļĹňŏŉŪŒƜŧŗŜũĿŧĶŧŘ 
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4'  ĶŧŘŢŭŌōŘňƥķŢļŎũşũŊ 

ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ ĶŘňŪŌŪŹŎũşũŊŖŪĹŜŧŖşļşŦŗűĶŪŹŗŜĶŦŏĶŧŘŐŘťűŖũŎŘŧŗŜũĿŧŴŉ şŧŖŧŘŋŌŪŹ

ĽťŗŬŹŎĹžŧŘƢŢļķŢŉŮĶŘťŉŧŞĹžŧŊŢŏŴŎĶŧŘşŢŏ ŊŚŢŉĽŎŉŮĹťŲŎŎŲŚťŜũōŪĶŧŘŐŘťűŖũŎķŢļŢŧĽŧŘŗƥŴŎŲŊơŚť

ŘŧŗŜũĿŧŵŉƢ ŌŦźļŎŪźűŐƩŎŵŐŊŧŖŠŚŦĶűĶňņƥŲŚťŜũōŪĶŧŘŌŪŹŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉ 

5,3 ĶŧŘŐŘťűŖũŎőŮƢűŘŪŗŎ 

ŖŪĶŧŘĽŦŉŘťŏŏĶŧŘŊũŉŊŧŖŲŚťŊŘŜĽşŢŏĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎũşũŊ ųŉŗĽŧĶ

ŘŧŗļŧŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎũşũŊŌŪŹĽŦŉŌžŧķūźŎŴŎ ŖĹŢ,5 ŲŚť ŖĹŢ,6 ķŢļŲŊơŚťŘŧŗŜũĿŧ ųŉŗĶŧŘŐŘťűŖũŎ

œũĽŧŘňŧŊŧŖőŚĶŧŘűŘŪŗŎŘŮƢŌŪŹĹŧŉŠŜŦļŊŧŖĶŘŢŏŖŧŊŘŅŧŎĶŧŘűŘŪŗŎŘŮƢ ŲŚťŖŪĶŘŘŖĶŧŘŴŎĶŧŘĶžŧĶŦŏĶŧŘ

ŐŘťűŖũŎĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťŐŘťűŖũŎ ŲŚťĶŧŘŌŜŎşŢŏőŚşŦŖřŌōũŽķŢļŎũşũŊ ŎŢĶĽŧĶŎŪźŖŪĶŧŘ

ŐŘťűŖũŎŠŚŦĶşŮŊŘŘŧŗŐƙŴŎ ŖĹŢ,7 űœŬŹŢŌŘŧŏőŚĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ űŐƩŎķƢŢŖŮŚşžŧŠŘŦŏŐŘŦŏŐŘŭļŲŚť

œŦŇŎŧĶŧŘĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎķŢļŠŚŦĶşŮŊŘŊơŢŵŐ 

ĶŧŘŐŘťűŖũŎőŚŜũŌŗŧŎũœŎōƥŊƢŢļŖŪĶŧŘŎžŧűşŎŢŲŚťşŢŏőơŧŎĶŧŘşŢŏŐŧĶűŐŚơŧķŦźŎşŭŉŌƢŧŗ

ųŉŗĹňťĶŘŘŖĶŧŘşŢŏ   
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6. şũŹļşŎŦŏşŎŭŎĶŧŘűŘŪŗŎŘŮƢ 

4,/ ŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŖŪŢŗŮơűŉũŖ 

ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ ŜŧļŲőŎļŏŐŘťŖŧňŐŘťĽžŧŐƙ ŌŦźļļŏŐŘťŖŧňŲőơŎŉũŎ

ŲŚťļŏŐŘťŖŧňŘŧŗŵŉƢ űœŬŹŢĽŦŉŀŬźŢŊžŧŘŧ ŜŧŘşŧŘ ųşŊŌŦŝŎŮŐĶŘňƥ ŜŦşŉŭĹŘŭŕŦňņƥĹŢŖœũŜűŊŢŘƥ şŬŹŢŲŚť

ŢŭŐĶŘňƥŐŘťĶŢŏĶŧŘűŘŪŗŎĶŧŘşŢŎ ŴŠƢŵŉƢŊŧŖűĶňņƥŖŧŊŘŅŧŎ űœŬŹŢşŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťşŘƢŧļ

şŕŧœŲŜŉŚƢŢŖŴŎĶŧŘűŘŪŗŎŘŮƢ ŘŜŖŌŦźļűœŬŹŢşơļűşŘũŖĶŧŘűŘŪŗŎŘŮƢŉƢŜŗŊŎűŢļķŢļŎũşũŊ ŖŪŠŎŦļşŬŢŉƢŧŎœŚŦļļŧŎ

ŌŉŲŌŎ ĶŧŘĽŦŉĶŧŘœŚŦļļŧŎ űŌĹųŎųŚŗŪşŖŘƥŊĶŘũŉŲŚťŉƢŧŎŢŬŹŎŷ ŌŪŹűĶŪŹŗŜķƢŢļ ŖŪŢŭŐĶŘňƥŌŪŹŴĿƢşŎŦŏşŎŭŎĶŧŘ

ĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŢŗơŧļűœŪŗļœŢŲŚťűŐƩŎŵŐŊŧŖűĶňņƥŖŧŊŘŅŧŎŲŚťűĶňņƥŢļĹƥĶŘŜũĿŧĿŪœ ŉŦļŎŦźŎ

ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖĽūļŖŪŌŘŦœŗŧĶŘķŦźŎŊŹžŧűœŬŹŢĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ŉŦļŎŪź  

/' ŖŪŠƢŢļűŘŪŗŎŌŪŹŖŪşŬŹŢĶŧŘşŢŎŲŚťŢŭŐĶŘňƥŌŪŹŌŦŎşŖŦŗűŢŬźŢŴŠƢĹňŧĽŧŘŗƥşŧŖŧŘŋŐńũŏŦŊũļŧŎ

şŢŎŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

0' ŖŪŠƢŢļŐńũŏŦŊũĶŧŘŌŧļŉƢŧŎœŚŦļļŧŎŌŉŲŌŎŲŚűŌĹųŎųŚŗŪşŖŘƥŊĶŘũŉ ŌŪŹŖŪĹŜŧŖœŘƢŢŖŌŦźļ

űĹŘŬŹŢļŖŬŢŲŚťŢŭŐĶŘňƥ ŌŪŹœŢűœŪŗļŊơŢĶŧŘűŘŪŗŎĶŧŘşŢŎ ŘŜŖŋūļŠƢŢļŐńũŏŦŊũĶŧŘşžŧŠŘŦŏĶŧŘŌžŧŜũĽŦŗ ųŉŗŖŪ

ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŢŗơŧļűŐƩŎŘťŏŏ 

1' ŖŪűĽƢŧŠŎƢŧŌŪŹşŎŦŏşŎŭŎŉŮŲŚŠƢŢļŐńũŏŦŊũĶŧŘ şŬŹŢĶŧŘűŘŪŗŎĶŧŘşŢŎ ŢŭŐĶŘňƥŢũűŚŸĶŌŘŢŎũĶşƥ 

ŲŚťŖŪųŐŘŲĶŘŖĹŢŖœũŜűŊŢŘƥ şžŧŠŘŦŏŴĿƢŐŘťĶŢŏĶŧŘşŢŎ 

2' ŖŪŠƢŢļşŖŭŉŠŘŬŢŲŠŚơļĹŜŧŖŘŮƢŲŚťşũŹļŢžŧŎŜŗĹŜŧŖşťŉŜĶŴŎĶŧŘşŬŏĹƢŎĹŜŧŖŘŮƢőơŧŎŘťŏŏ

ŢũűŚŸĶŌŘŢŎũĶşƥ ŊŚŢŉĽŎŖŪŠŎŦļşŬŢ ŊžŧŘŧŲŚťŜŧŘşŧŘŴŎşŧķŧŜũĿŧŌŪŹűŐƘŉşŢŎŌŦźļ ŕŧŞŧŵŌŗŲŚť

ŕŧŞŧŊơŧļŐŘťűŌŝŌŪŹűĶŪŹŗŜķƢŢļŴŎĽžŧŎŜŎŌŪŹűŠŖŧťşŖ ųŉŗĽžŧŎŜŎŊžŧŘŧŌŪŹűĶŪŹŗŜķƢŢļŊƢŢļŖŪűœŪŗļœŢ 

3' ŖŪűĹŘŬŹŢļŖŬŢŢŭŐĶŘňƥŐŘťĶŢŏĶŧŘűŘŪŗŎŜũĿŧŐńũŏŦŊũĶŧŘŘťŠŜơŧļĶŧŘűŘŪŗŎĶŧŘşŢŎ ŴŎŜũĿŧ

ŐńũŏŦŊũĶŧŘŊơŢĽžŧŎŜŎŎũşũŊŴŎŢŦŊŘŧşơŜŎŌŪŹűŠŖŧťşŖ 
 

4,0 ĶŧŘĽŦŉŠŧŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎűœũŹŖűŊũŖ 

ŜũŌŗŧŚŦŗœŚŦļļŧŎŲŚťşũŹļŲŜŉŚƢŢŖ ŖŪĶŧŘĽŦŉŠŧŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎűœũŹŖűŊũŖķūźŎŢŗơŧļ

ŊơŢűŎŬŹŢļŐƙĶŧŘŝūĶŞŧ űœŬŹŢŴŠƢĶŧŘűŘŪŗŎĶŧŘşŢŎűŐƩŎŵŐŢŗơŧļŖŪŐŘťşũŌōũŕŧœşŮļşŭŉ ŉŦļŎŪź  

/' ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŊũŉŊŧŖĶŧŘŴĿƢŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎķŢļŠŚŦĶşŮŊŘ 

şžŧŘŜĽ ŲŚťŜŧļŲőŎűœŬŹŢĽŦŉŠŧŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎűœũŹŖűŊũŖ 

0' ŖŢŏŠŖŧŗŴŠƢŢŧĽŧŘŗƥőŮƢşŢŎŲŚťőŮƢűŘŪŗŎűŐƩŎőŮƢűşŎŢŘŧŗĿŬŹŢşŬŹŢŲŚťŊžŧŘŧŌŪŹŴĿƢŴŎĶŧŘűŘŪŗŎ

ĶŧŘşŢŎķŢļŘŧŗŜũĿŧŊơŢĹňťĶŘŘŖĶŧŘŐŘťĽžŧĹňť 
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1' ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘűşŎŢŲĽƢļŊơŢĹňťĶŘŘŖĶŧŘŏŘũŠŧŘĹňťűœŬŹŢĶŧŘ

ŜŧļŲőŎĽŦŉşŘŘļŏŐŘťŖŧňŐŘťĽžŧŐƙ ĽŦŉŠŧŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎűœũŹŖűŊũŖ 

2' ŖŪĶŧŘŝūĶŞŧĹŜŧŖŊƢŢļĶŧŘ ŲŚťŎžŧŖŧŜŧļŲőŎĶŧŘĽŦŉŠŧŲŚťĽŦŉŌžŧŲőŎĶŧŘŴĿƢŌŘŦœŗŧĶŘ

ŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 

3' ķŢĹŜŧŖŘơŜŖŖŬŢĽŧĶŝŮŎŗƥŏŘŘňşŧŘŲŚťşŬŹŢĶŧŘŝūĶŞŧ ŴŎĶŧŘĽŦŉŀŬźŢŠŎŦļşŬŢŲŚťŊžŧŘŧŌŪŹ

űĶŪŹŗŜķƢŢļ űœŬŹŢŏŘũĶŧŘŴŠƢŢŧĽŧŘŗƥŲŚťŎũşũŊŵŉƢŝūĶŞŧĹƢŎĹŜƢŧ ŌžŧŜũĽŦŗ ŲŚťŴĿƢŐŘťĶŢŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

4' ĽŦŉŴŠƢŎũşũŊŲŚťŢŧĽŧŘŗƥőŮƢşŢŎŲŊơŚťŘŧŗŜũĿŧŖŪşơŜŎŘơŜŖŴŎĶŧŘűşŎŢŲŎťŘŧŗĿŬŹŢŠŎŦļşŬŢ 

ŊŚŢŉĽŎşŬŹŢŐŘťĶŢŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

5' ŊũŉŊŧŖĶŧŘŴĿƢŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎűœŬŹŢŐŘŦŏŐŘŭļŲŚťœŦŇŎŧŢŗơŧļŊơŢűŎŬŹŢļ 
 

4,1 ĶŧŘŐŘťűŖũŎĹŜŧŖűœŪŗļœŢķŢļŌŘŦœŗŧĶŘ 

ŖŪĶŧŘŐŘťűŖũŎĹŜŧŖűœŪŗļœŢķŢļŌŘŦœŗŧĶŘ ųŉŗŐŘťűŖũŎĽŧĶŐŘťűŖũŎĹŜŧŖűœŪŗļœŢķŢļ

ŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎ ųŉŗŴŠƢŢŧĽŧŘŗƥ ŎũşũŊ ŲŚťőŮƢĿơŜŗşŢŎ ŖŪşơŜŎŘơŜŖŊũŉŊŧŖĶŧŘŴĿƢŌŘŦœŗŧĶŘ ŌŦźļ

ŊžŧŘŧ ŜŧŘşŧŘ şŬŹŢ ŲŚťŢŭŐĶŘňƥ ŴŠƢĹŜŧŖűŠŖŧťşŖĶŦŏĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ŲŚťŎžŧőŚĶŧŘŐŘťűŖũŎ

ĹŜŧŖűœŪŗļœŢķŢļŌŘŦœŗŧĶŘ ŲŚťķƢŢŖŮŚĶŧŘŴĿƢŌŘŦœŗŧĶŘŖŧŐŘŦŏŐŘŭļŲőŎŲŚťĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ

ŌŘŦœŗŧĶŘŴŎŐƙŊơŢŵŐ 
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5, ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ &Key Performance Indicators' 

 ŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ ŐƙŌŪŹ 1 ŐƙŌŪŹ 2 ŐƙŌŪŹ 3 ŐƙŌŪŹ 4 ŐƙŌŪŹ 5 

1. ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ ŢŗơŧļŎƢŢŗŘƢŢŗŚť 6. ŖŪşơŜŎ

ŘơŜŖŴŎĶŧŘŐŘťĿŭŖŜŧļŲőŎ űœŬŹŢŊũŉŊŧŖ ŲŚťŌŏŌŜŎĶŧŘ

ŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ  

P P P P P 

2. ŖŪŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ ŖĹŢ,0  

ŌŪŹşŢŉĹŚƢŢļĶŦŏĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧ

ŲŠơļĿŧŊũ ŠŘŬŢŖŧŊŘŅŧŎĹŭňŜŭŇũşŧķŧ-şŧķŧŜũĿŧ &ŋƢŧŖŪ' 

P P P P P 

1, ŖŪŘŧŗŚťűŢŪŗŉķŢļŘŧŗŜũĿŧ ŲŚťŘŧŗŚťűŢŪŗŉķŢļ

ŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ &ŋƢŧŖŪ' ŊŧŖŲŏŏ ŖĹŢ,1 ŲŚť 

ŖĹŢ,2  ŢŗơŧļŎƢŢŗĶơŢŎĶŧŘűŐƘŉşŢŎŴŎŲŊơŚťŕŧĹ

ĶŧŘŝūĶŞŧŴŠƢĹŘŏŌŭĶŘŧŗŜũĿŧ 

P P P P P 

2, ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŘŧŗŜũĿŧ ŲŚť

ŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 

(ŋƢŧŖŪ) ŊŧŖŲŏŏ ŖĹŢ.5 ŲŚť ŖĹŢ.6 ŕŧŗŴŎ 30 ŜŦŎ 

ŠŚŦļşũźŎşŭŉŕŧĹĶŧŘŝūĶŞŧ  ŌŪŹűŐƘŉşŢŎŴŠƢĹŘŏŌŭĶŘŧŗŜũĿŧ 

P P P P P 

3, ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ               

ŊŧŖŲŏŏ ŖĹŢ.7 ŕŧŗŴŎ 60 ŜŦŎ ŠŚŦļşũźŎşŭŉŐƙĶŧŘŝūĶŞŧ 

P P P P P 

4, ŖŪĶŧŘŌŜŎşŢŏőŚşŦŖřŌōũŽķŢļŎũşũŊŊŧŖŖŧŊŘŅŧŎ           

őŚĶŧŘűŘŪŗŎŘŮƢŌŪŹĶžŧŠŎŉŴŎ ŖĹŢ.3 ŲŚť ŖĹŢ.4 (ŋƢŧŖŪ) 

ŢŗơŧļŎƢŢŗŘƢŢŗŚť 25 ķŢļŘŧŗŜũĿŧŌŪŹűŐƘŉşŢŎŴŎŲŊơŚťŐƙ

ĶŧŘŝūĶŞŧ 

P P P P P 

5, ŖŪĶŧŘœŦŇŎŧ/ŐŘŦŏŐŘŭļĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ      

ĶŚŗŭŌōƥ ĶŧŘşŢŎ ŠŘŬŢ ĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢĽŧĶ

őŚĶŧŘŐŘťűŖũŎĶŧŘŉžŧűŎũŎļŧŎŌŪŹŘŧŗļŧŎŴŎ ŖĹŢ.7 ŐƙŌŪŹ

ŲŚƢŜ 

 P P P P 

6, ŢŧĽŧŘŗƥŴŠŖơ (ŋƢŧŖŪ) ŌŭĶĹŎ ŵŉƢŘŦŏĶŧŘŐŅŖŎũűŌŝŠŘŬŢ

ĹžŧŲŎťŎžŧŉƢŧŎĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

P P P P P 

7, ŢŧĽŧŘŗƥŐŘťĽžŧŌŭĶĹŎŵŉƢŘŦŏĶŧŘœŦŇŎŧŌŧļŜũĿŧĶŧŘ 

ŲŚť/ŠŘŬŢŜũĿŧĿŪœ ŢŗơŧļŎƢŢŗŐƙŚťŠŎūŹļĹŘŦźļ 

P 
 

P P P P 
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 ŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ ŐƙŌŪŹ 1 ŐƙŌŪŹ 2 ŐƙŌŪŹ 3 ŐƙŌŪŹ 4 ŐƙŌŪŹ 5 

/., ĽžŧŎŜŎŏŭĹŚŧĶŘşŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎ (ŋƢŧŖŪ) 

ŵŉƢŘŦŏĶŧŘœŦŇŎŧŜũĿŧĶŧŘŲŚť/ŠŘŬŢŜũĿŧĿŪœ ŵŖơŎƢŢŗĶŜơŧ

ŘƢŢŗŚť 50 ŊơŢŐƙ 

P P P P P 

//, ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎũşũŊŐƙşŭŉŌƢŧŗ/ŏŦňņũŊŴŠŖơŌŪŹ

ŖŪŊơŢĹŭňŕŧœŠŚŦĶşŮŊŘ űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 3.51 ĽŧĶ

ĹťŲŎŎűŊŸŖ 5.0 

  P P P 

/0, ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŏŦňņũŊŌŪŹŖŪŊơŢŏŦňņũŊ

ŴŠŖơ űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 3.51 ĽŧĶĹťŲŎŎűŊŸŖ 5.0 

   P P 

ŘŜŖŊŦŜŏơļĿŪź &ķƢŢ' ŴŎŲŊơŚťŐƙ 7 /. // /0 /0 

ŊŦŜŏơļĿŪźŏŦļĹŦŏ &ķƢŢŌŪŹ' 1-5 1-5 1-5 1-5 1-5 

ŊŦŜŏơļĿŪźŊƢŢļőơŧŎŘŜŖ &ķƢŢ' 9 9 9 9 9 
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ŠŖŜŉŌŪŹ 6  ĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļĶŧŘŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ 

/, ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ 

1,1  ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļĶŚŗŭŌōƥĶŧŘşŢŎ 

1,1,1 ŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉŎųŗŏŧŗŴŠƢŖŪĶŧŘŐŘťĿŭŖŢŢĶŲŏŏĶŚŗŭŌōƥĶŧŘşŢŎ ŘŧŗŜũĿŧ ųŉŗ

ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ ŲŚť-ŠŘŬŢŖŪĶŧŘŐŘūĶŞŧőŮƢűĿŪŹŗŜĿŧłŉƢŧŎŠŚŦĶşŮŊŘŲŚť

ĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ  

1,1,2 ĽŦŉŘťŏŏĶŧŘŐŘťűŖũŎőŚŘŧŗŜũĿŧ ųŉŗŐŘťűŖũŎŐŘťşũŌōũŕŧœĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

ŌŦźļ 5 ŉƢŧŎ ĽŧĶĶŧŘŐŘťűŖũŎŊŎűŢļķŢļŢŧĽŧŘŗƥ ĶŧŘŐŘťűŖũŎųŉŗŎũşũŊŲŚťőŮƢűŗŪŹŗŖşŢŎ ŘŜŖŌŦźļĶŧŘ

ŐŘťűŖũŎőŚşŦŖřŌōũŽķŢļőŮƢűŘŪŗŎŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧŌŪŹĶžŧŠŎŉŴŎŘŧŗŚťűŢŪŗŉķŢļ

ŠŚŦĶşŮŊŘŲŚťŘŧŗŜũĿŧ 

1,1,3 ĽŦŉŘťŏŏĶŧŘŐŘťűŖũŎőŚŐŘťĽžŧŐƙ ųŉŗĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ ŢŧĽŧŘŗƥ

őŮƢŘŦŏőũŉĿŢŏŘŧŗŜũĿŧ ŢŧĽŧŘŗƥőŮƢşŢŎ ŲŚťőŮƢĿơŜŗşŢŎ ŖŪşơŜŎŘơŜŖ 

1,1,4 ĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ şŘŭŐŘŜŏŘŜŖőŚĶŧŘŐŘťűŖũŎĶŚŗŭŌōƥĶŧŘşŢŎŲŚť

ķƢŢűşŎŢŲŎťŴŎĶŧŘŜŧļŲőŎŐŘŦŏŐŘŭļ-œŦŇŎŧĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŴŎŐƙĶŧŘŝūĶŞŧŊơŢŵŐ 

 /,0  ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŌŦĶŞťķŢļŢŧĽŧŘŗƥŴŎĶŧŘŴĿƢŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ 

1,2,1 ŎũşũŊŐŘťűŖũŎŐŘťşũŌōũŕŧœĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎķŢļŢŧĽŧŘŗƥŌŭĶĹŎ űŖŬŹŢşũźŎşŭŉĶŧŘ

űŘŪŗŎĶŧŘşŢŎŌŭĶŘŧŗŜũĿŧ 

1,2,2 ŢŧĽŧŘŗƥőŮƢűŗŪŹŗŖşŢŎ ŐŘťűŖũŎŐŘťşũŌōũŕŧœĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎķŢļŢŧĽŧŘŗƥŌŪŹ

űŗŪŹŗŖşŢŎŊŧŖŌŪŹŘťŏŭŵŜƢŴŎŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘűŖŬŹŢşũźŎşŭŉĶŧŘşŢŎ 

1,2,3 ĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ ŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŘŧŗŜũĿŧ ŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ 

şŘŭŐőŚĶŧŘŴĿƢŲőŎĶŚŗŭŌōƥĶŧŘşŢŎŘŧŗŜũĿŧ űŖŬŹŢşũźŎşŭŉŕŧĹĶŧŘŝūĶŞŧ ŲŚťŘơŜŖĶŦŎŜŧļŲőŎŐŘŦŏŐŘŭļ-

œŦŇŎŧŲőŎĶŚŗŭŌōƥĶŧŘşŢŎŴŎŐƙĶŧŘŝūĶŞŧŊơŢŵŐ 
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0, ĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖ 

2,1 ŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŌŪŹŐŘťĶŢŏŉƢŜŗőŮƢŖŪşơŜŎŵŉƢşơŜŎűşŪŗŌŭĶŠŎơŜŗļŧŎ 

2,2 ĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ ŜŧļŲőŎŲŚťŐŘťűŖũŎŠŚŦĶşŮŊŘŌŦźļŘťŏŏ ųŉŗŴĿƢ

ĶŘťŏŜŎĶŧŘŜũĽŦŗ ĽŧĶĶŧŘŐŘťűŖũŎűŢĶşŧŘŠŚŦĶşŮŊŘ ĶŘťŏŜŎĶŧŘŴĿƢŠŚŦĶşŮŊŘ şŦŖřŌōũŽőŚķŢļŠŚŦĶşŮŊŘ 

ŵŉƢŲĶơ ŎũşũŊŲŚťŏŦňņũŊ ųŉŗűĶŸŏŘŜŏŘŜŖķƢŢŖŮŚĽŧĶŢŧĽŧŘŗƥ ŎũşũŊ ŏŭĹŚŧĶŘşŎŦŏşŎŭŎ őŮƢĿơŜŗşŢŎ őŮƢŴĿƢ

ŏŦňņũŊ őŮƢŘŦŏŏŘũĶŧŘ ŲŚťőŮƢŌŘļĹŭňŜŭŇũĽŧĶŕŧŗŎŢĶ ĽŧĶĶŧŘşŢŏŋŧŖ şŦŖŕŧŞňƥ ŲŚťşŦļűĶŊ  

2,3  şŘŭŐőŚĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖŲŚťŴŠƢķƢŢűşŎŢŲŎťŴŎĶŧŘŐŘŦŏŐŘŭļŠŘŬŢœŦŇŎŧ

ŠŚŦĶşŮŊŘŲŚťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 
 

1, ĶŧŘŐŘťűŖũŎőŚĶŧŘŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ 

ŖŠŧŜũŌŗŧŚŦŗœťűŗŧĶžŧŠŎŉŴŠƢŴĿƢŘťŏŏĶŧŘŐŘťĶŦŎĹŭňŕŧœŕŧŗŴŎ &IQA' ŴŎĶŧŘŐŘťűŖũŎőŚĶŧŘ

ŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ ųŉŗŗūŉŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏ ŢŭŉŖŝūĶŞŧŲŚťŊŦŜŏơļĿŪźŌŪŹ

ĶžŧŠŎŉķŢļŠŚŦĶşŮŊŘ 
 

2, ĶŧŘŌŏŌŜŎőŚĶŧŘŐŘťűŖũŎŲŚťŜŧļŲőŎŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

4,1 ĹňťĶŘŘŖĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ şŘŭŐőŚĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŲŚťĽŦŉŌžŧűŐƩŎŘŧŗļŧŎ űşŎŢ

ŊơŢŖŠŧŜũŌŗŧŚŦŗ 

4,2 ĽŦŉŐŘťĿŭŖŎžŧűşŎŢőŚĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŊơŢŢŧĽŧŘŗƥ őŮƢĿơŜŗşŢŎ ŎũşũŊŲŚťŏŭĹŚŧĶŘ

şŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎ űœŬŹŢŘŦŏŌŘŧŏ ŊŘŜĽşŢŏőŚĶŧŘŐŘťűŖũŎ ŲŚťŘťŉŖķƢŢĹũŉűŠŸŎŲŚť

ķƢŢűşŎŢŲŎťŴŎĶŧŘŐŘŦŏŐŘŭļ-œŦŇŎŧŠŚŦĶşŮŊŘŲŚťŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ 

4,3 ŐŘŦŏŐŘŭļ-œŦŇŎŧŠŚŦĶşŮŊŘŲŚťŲőŎĶŚŗŭŌōƥĶŧŘşŢŎŊŧŖőŚĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘ ĹŜŧŖ

ŊƢŢļĶŧŘķŢļőŮƢŴĿƢ ŎųŗŏŧŗķŢļŖŠŧŜũŌŗŧŚŦŗ ŲŚťŊŢŏşŎŢļĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũŘťŉŦŏŢŭŉŖŝūĶŞŧ 

 

 

 

 



67 

 

 

 

 

 

ŕŧĹőŎŜĶ 
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ŕŧĹőŎŜĶ Ķ    ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗœťűŗŧ  

- ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0361                                           
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