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ŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ 

ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ 

şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

&ŠŚŦĶşŮŊŘşŠşŧķŧŜũĿŧ' 

ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 0337 

 

ĿŬŹŢşŋŧŏŦŎŢŭŉŖŝūĶŞŧ 8    ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŏŦňņũŊŜũŌŗŧŚŦŗ 

                                   ĹňťűĶŞŊŘŝŧşŊŘƥ ĹňťŜũŌŗŧŝŧşŊŘƥ ĹňťŜũŝŜĶŘŘŖŝŧşŊŘƥ  

ĹňťŢŭŊşŧŠĶŘŘŖűĶŞŊŘ ŲŚťşŋŧŏŦŎŜũĽŦŗűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

 

ŠŖŜŉŌŪŹ 1, ķƢŢŖŮŚŌŦŹŜŵŐ 

1. ŘŠŦşŲŚťĿŬŹŢŠŚŦĶşŮŊŘ 

ŕŧŞŧŵŌŗ 8 ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

&ŠŚŦĶşŮŊŘşŠşŧķŧŜũĿŧ' 

ŕŧŞŧŢŦļĶřŞ 8 Doctor of Philosophy Program in Postharvest Technology  

 &Interdisciplinary Program' 

 

2. ĿŬŹŢŐŘũłłŧŲŚťşŧķŧŜũĿŧ  

 ŕŧŞŧŵŌŗ 8 ĿŬŹŢűŊŸŖ   ŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ &űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ' 

  8 ĿŬŹŢŗơŢ    ŐŘ,ŉ, &űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ' 

 ŕŧŞŧŢŦļĶřŞ 8 ĿŬŹŢűŊŸŖ   Doctor of Philosophy &Postharvest Technology' 

  8 ĿŬŹŢŗơŢ    Ph,D, &Postharvest Technology' 

 

3. ŜũĿŧűŢĶ  +ŵŖơŖŪ+ 

 

4. ĽžŧŎŜŎŠŎơŜŗĶũŊŌŪŹűŘŪŗŎŊŚŢŉŠŚŦĶşŮŊŘ 

 ŠŚŦĶşŮŊŘ  Ųŏŏ /,/ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  48 ŠŎơŜŗĶũŊ 

ŠŚŦĶşŮŊŘ Ųŏŏ 1,2  

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  72 ŠŎơŜŗĶũŊ 
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5. ŘŮŐŲŏŏķŢļŠŚŦĶşŮŊŘ 

 5,/ ŘŮŐŲŏŏ  

 ŠŚŦĶşŮŊŘ  Ųŏŏ /,/  

 űŐƩŎŠŚŦĶşŮŊŘŘťŉŦŏŐŘũłłŧűŢĶ ŠŚŦĶşŮŊŘ 3 Őƙ ŲŚťŴĿƢűŜŚŧŝūĶŞŧŢŗơŧļŖŧĶŵŖơűĶũŎ 5 Őƙ

ĶŧŘŝūĶŞŧ  
 

 ŠŚŦĶşŮŊŘ Ųŏŏ /,0  

 űŐƩŎŠŚŦĶşŮŊŘŘťŉŦŏŐŘũłłŧűŢĶ ŠŚŦĶşŮŊŘ 4 Őƙ ŲŚťŴĿƢűŜŚŧŝūĶŞŧŢŗơŧļŖŧĶŵŖơűĶũŎ 7 Őƙ

ĶŧŘŝūĶŞŧ  
 

 5,2 ŕŧŞŧŌŪŹŴĿƢ  

X ŕŧŞŧŵŌŗ  

X ŕŧŞŧŊơŧļŐŘťűŌŝ ŕŧŞŧŢŦļĶřŞŴĿƢŴŎĶŧŘşŦŖŖŎŧ ŲŚťĶŧŘŌžŧŜũŌŗŧŎũœŎōƥ 
 

 5,1 ĶŧŘŘŦŏűķƢŧŝūĶŞŧ  

X ŎŦĶŝūĶŞŧŵŌŗ  

X ŎŦĶŝūĶŞŧŊơŧļĿŧŊũŌŪŹşŧŖŧŘŋşŬŹŢşŧŘŕŧŞŧŵŌŗŵŉƢ  
 

5.4 ĹŜŧŖŘơŜŖŖŬŢĶŦŏşŋŧŏŦŎŢŬŹŎ  

X űŐƩŎŠŚŦĶşŮŊŘűľœŧťķŢļşŋŧŏŦŎŤ ŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎųŉŗŊŘļ 

               &ŠŚŦĶşŮŊŘşŠşŧķŧŜũĿŧ ŏŘũŠŧŘĽŦŉĶŧŘųŉŗĹňťűĶŞŊŘŝŧşŊŘƥ ĹňťŜũŌŗŧŝŧşŊŘƥ                   

               ĹňťŜũŝŜĶŘŘŖŝŧşŊŘƥ ĹňťŢŭŊşŧŠĶŘŘŖűĶŞŊŘ ŲŚťşŋŧŏŦŎŜũĽŦŗűŌĹųŎųŚŗŪ 

               ŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŲŚťŏŦňņũŊŜũŌŗŧŚŦŗ' 

Ä űŐƩŎŠŚŦĶşŮŊŘŘơŜŖĶŦŏşŋŧŏŦŎŢŪŹŎ 

 ĿŬŹŢşŋŧŏŦŎ  ąąąąąąąąąąąąą,   ŐŘťűŌŝ ąąąąąą 

 ŘŮŐŲŏŏķŢļĶŧŘŘơŜŖ 

 Ä ŘơŜŖŖŬŢĶŦŎ ųŉŗşŋŧŏŦŎŤ űŐƩŎőŮƢŴŠƢŐŘũłłŧ 

 Ä ŘơŜŖŖŬŢĶŦŎ ųŉŗőŮƢŝūĶŞŧŵŉƢŘŦŏŐŘũłłŧĽŧĶ 2 şŋŧŏŦŎ  
 

5.5 ĶŧŘŴŠƢŐŘũłłŧŲĶơőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧ  

ĶŘňŪŠŚŦĶşŮŊŘűľœŧťķŢļşŋŧŏŦŎ 

X ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ 

Ä ŴŠƢŐŘũłłŧŖŧĶĶŜơŧŠŎūŹļşŧķŧŜũĿŧ  
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ĶŘňŪŠŚŦĶşŮŊŘŘơŜŖĶŦŏşŋŧŏŦŎŢŬŹŎ 

Ä ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ ŲŚťűŐƩŎŐŘũłłŧķŢļŲŊơŚťşŋŧŏŦŎ 

Ä ŴŠƢŐŘũłłŧűœŪŗļşŧķŧŜũĿŧűŉŪŗŜ ŲŚťűŐƩŎŐŘũłłŧŘơŜŖĶŦŏ ąąąąąąąąąą     

Ä ŴŠƢŐŘũłłŧŖŧĶĶŜơŧŠŎūŹļşŧķŧŜũĿŧ  

 

6. şŋŧŎŕŧœķŢļŠŚŦĶşŮŊŘŲŚťĶŧŘœũĽŧŘňŧŢŎŭŖŦŊũ-űŠŸŎĿŢŏŠŚŦĶşŮŊŘ 

 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 0337 ŖŪőŚŏŦļĹŦŏŴĿƢŴŎŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŐƙĶŧŘŝūĶŞŧ 2555 

 şŕŧŜũĿŧĶŧŘŴŠƢĹŜŧŖűŠŸŎĿŢŏŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖĹŘŦźļŌŪŹ 0-0335 űŖŬŹŢŜŦŎŌŪŹ // ĶŭŖŕŧœŦŎōƥ 0335 

 şŕŧŖŠŧŜũŌŗŧŚŦŗŢŎŭŖŦŊũŠŚŦĶşŮŊŘ ŴŎĶŧŘŐŘťĿŭŖĹŘŦźļŌŪŹ 1-0335 űŖŬŹŢŜŦŎŌŪŹ 01 ŖŪŎŧĹŖ 0335 

 

7. ĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơŠŚŦĶşŮŊŘŌŪŹŖŪĹŭňŕŧœŲŚťŖŧŊŘŅŧŎ 

ŠŚŦĶşŮŊŘŖŪĹŜŧŖœŘƢŢŖŴŎĶŧŘűőŗŲœŘơĹŭňŕŧœŲŚťŖŧŊŘŅŧŎŊŧŖŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŘťŉŦŏŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ŴŎŐƙĶŧŘŝūĶŞŧ 2558 

 

8. ŢŧĿŪœŌŪŹşŧŖŧŘŋŐŘťĶŢŏŵŉƢŠŚŦļşžŧűŘŸĽĶŧŘŝūĶŞŧ &şŦŖœŦŎōƥĶŦŏşŧķŧŜũĿŧ'  

 ŢŧĽŧŘŗƥ ĹŘŮ ŎŦĶŜũĽŦŗŴŎşŋŧŏŦŎĶŧŘŝūĶŞŧ űĿơŎ ŖŠŧŜũŌŗŧŚŦŗ ŜũŌŗŧŚŦŗ ųŘļűŘŪŗŎ űŐƩŎŊƢŎ 

 ŎŦĶŜũĿŧĶŧŘ ŲŚťœŎŦĶļŧŎ ŴŎŠŎơŜŗļŧŎŠŘŬŢŢļĹƥĶŘŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘ   

űĶŸŏűĶŪŹŗŜķŢļŌŦźļŕŧĹŘŧĿĶŧŘŲŚťűŢĶĿŎ  

 űĽƢŧķŢļōŭŘĶũĽ ŐŘťĶŢŏŢŧĿŪœşơŜŎŊŦŜŌŧļŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŲŚťļŧŎŴŎşŧķŧŌŪŹ

űĶŪŹŗŜķƢŢļ 

 

9. ĿŬŹŢ ŊžŧŲŠŎơļ ŲŚťĹŭňŜŭŇũĶŧŘŝūĶŞŧķŢļŢŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ  

ĿŬŹŢ+şĶŭŚ ĹŭňŜŭŇũ şŧķŧŜũĿŧ* şŋŧŏŦŎ 
ŐƙŌŪŹşžŧűŘŸĽ

ĶŧŘŝūĶŞŧ 
űŚķŐŘťĽžŧŊŦŜŐŘťĿŧĿŎ 

őŝ,ŉŘ, ĽžŧŎļĹƥ ŢŭŌŦŗŏŭŊŘ Ph,D, 

 
ŜŌ,Ŗ, 

 

ŜŌ,ŏ, 

Agricultural Science* 

University of Tsukuba, Japan 

űĶŞŊŘŝŧşŊŘƥ* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ  

űĶŞŊŘŝŧşŊŘƥ* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

/77/ 

 
2527 

 

2524 
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ĿŬŹŢ+şĶŭŚ ĹŭňŜŭŇũ şŧķŧŜũĿŧ* şŋŧŏŦŎ 
ŐƙŌŪŹşžŧűŘŸĽ

ĶŧŘŝūĶŞŧ 
űŚķŐŘťĽžŧŊŦŜŐŘťĿŧĿŎ 

őŝ,ŉŘ,ĶŧŎŉŧ  ŠŜŦļĿŦŗ Ph,D, 

 

ŜŌ,Ŗ, 

 

ŜŌ,ŏ, 

Pomology, Postharvest, University 

of Tsukuba, Japan 

œŬĿşŜŎ,  

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

œŬĿşŜŎ, ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2001 

 

0313 

 

031/ 

 

Ţ,ŉŘ,ŜũŏŮŚŗƥ   ĿơŧļűŘŬŢ Ph,D, 

 

Ŝŝ,Ŗ, 

 

ŜŌ,ŏ, 

Bioresource Engineering* McGill 

University, Canada 

ŜũŝŜĶŘŘŖűĶŞŊŘ* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ  

űĶŞŊŘŝŧşŊŘƥ* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

2006 

 

2542 

 

2531 

 

 

10. şŋŧŎŌŪŹĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ  

X ŴŎşŋŧŎŌŪŹŊŦźļ  

Ä ŎŢĶşŋŧŎŌŪŹŊŦźļ ŵŉƢŲĶơ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

11. şŋŧŎĶŧŘňƥŕŧŗŎŢĶŠŘŬŢĶŧŘœŦŇŎŧŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎĶŧŘŜŧļŲőŎŠŚŦĶşŮŊŘ  

11.1 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļűŝŘŞŅĶũĽ  

 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļűŝŘŞŅĶũĽ ŌŪŹĽžŧűŐƩŎŊƢŢļŎžŧŖŧœũĽŧŘňŧŴŎĶŧŘŜŧļŲőŎ

ŠŚŦĶşŮŊŘ ĹŬŢĹŜŧŖŊơŢűŎŬŹŢļķŢļŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũľŏŦŏŌŪŹ /. &œ,ŝ,033. ú 

0332' ŲŚťŲőŎœŦŇŎŧűŝŘŞŅĶũĽŲŚťşŦļĹŖŲŠơļĿŧŊũľŏŦŏŌŪŹ // &œ,ŝ, 0333+0337' ŌŪŹĶŚơŧŜŋūļĶŧŘ

œŦŇŎŧĽŧĶĶŧŘşŘƢŧļŕŮŖũĹŭƢŖĶŦŎŴŎŖũŊũŊơŧļŷ ųŉŗŴĿƢŲŎŜĹũŉŲŚťŌũŝŌŧļĶŧŘœŦŇŎŧŐŘťűŌŝŊŧŖŠŚŦĶ

ŜũŌŗŧŝŧşŊŘƥķŢļűŝŘŞŅĶũĽœŢűœŪŗļ ŴŠƢŐŘťĿŧĿŎŖŪĹŜŧŖűŐƩŎŢŗŮơŌŪŹŉŪķūźŎŲŚťşŧŖŧŘŋœūŹļŊŎűŢļŵŉƢ 

ŢŦŎűŐƩŎŲŎŜŌŧļĶŧŘœŦŇŎŧşŮơĹŜŧŖŗŦŹļŗŬŎ ŊŧŖŲŎŜœŘťŘŧĿŉžŧŘũűŝŘŞŅĶũĽœŢűœŪŗļ ŎžŧŖŧŐńũŏŦŊũŵŉƢőŚ

ĽŘũļŊŧŖĹŜŧŖűŠŖŧťşŖķŢļŲŊơŚťŕŧĹşơŜŎ  

 ŐƧĽĽŦŗşžŧĹŦłŌŪŹĽťŌžŧŴŠƢűĶũŉĶŧŘœūŹļœŧŊŎűŢļŵŉƢĹŬŢĶŧŘşŘƢŧļĹŎŌŪŹŖŪĹŜŧŖşŧŖŧŘŋŌŪŹĽť

ŊũŉŊŧŖĹŜŧŖűŐŚŪŹŗŎŲŐŚļķŢļşŦļĹŖųŚĶųŉŗŘŜŖ űķƢŧŴĽŏŌŏŧŌŲŚťşŋŧŎťŐŘťűŌŝŵŌŗ ŢŪĶŌŦźļŗŦļŘŮƢűŌơŧ

ŌŦŎŊơŢűŌĹųŎųŚŗŪşŖŦŗŌŪŹĽťŘŦļşŘŘĹƥŴŠƢűĶũŉŐŘťųŗĿŎƥŊơŢŐŘťűŌŝ űŖŬŹŢŵŉƢŏŭĹŚŧĶŘŌŪŹŖŪĹŜŧŖœŘƢŢŖŲŚƢŜĶŸ

ĽťŵŉƢşŘƢŧļŜũŌŗŧĶŧŘŲŚťűŌĹųŎųŚŗŪŴŠƢşŢŉĹŚƢŢļŊơŢŏŌŏŧŌķŢļŐŘťűŌŝŵŌŗŴŎűŜŌŪųŚĶ  
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11.2 şŋŧŎĶŧŘňƥŠŘŬŢĶŧŘœŦŇŎŧŌŧļşŦļĹŖŲŚťŜŦŇŎōŘŘŖ 

ŐŘťűŌŝŵŌŗŖŪŘŧĶŅŧŎŌŦźļŌŧļűŝŘŞŅĶũĽŲŚťşŦļĹŖĽŧĶŕŧĹĶŧŘűĶŞŊŘ ŋūļŲŖƢŴŎŐƧĽĽŭŏŦŎ

ŕŧĹŢŭŊşŧŠĶŘŘŖ ŲŚťŏŘũĶŧŘĽťŖŪĶŧŘűĽŘũłűŊũŏųŊŢŗơŧļŖŧĶ ĽŎŌžŧŴŠƢŕŧĹĶŧŘűĶŞŊŘŖŪŏŌŏŧŌűœŪŗļ

ŘƢŢŗŚť 10 ķŢļőŚőŚũŊŖŜŚŘŜŖķŢļŐŘťűŌŝ ŲŊơŢŗơŧļŵŘĶŸŊŧŖĶŸŗŦļĹļŖŪĽžŧŎŜŎŐŘťĿŧĶŘűĶŪŹŗŜķƢŢļŢŗŮơ

ŖŧĶĶŜơŧŘƢŢŗŚť 50 ķŢļŐŘťĿŧĶŘŴŎŐŘťűŌŝ ĹŜŧŖŢơŢŎŲŢķŢļŕŧĹĶŧŘűĶŞŊŘ ĽťşơļőŚųŉŗŊŘļŋūļ

ŐŘťĿŧĶŘşơŜŎŴŠłơķŢļŐŘťűŌŝųŉŗŊŘļ ŀūŹļŋũŹŎŌŪŹŢŗŮơķŢļŐŘťĿŧĶŘşơŜŎŴŠłơŌŪŹűŐƩŎűĶŞŊŘĶŘűŠŚơŧŎŪźűŐƩŎ

ŲŠŚơļŘŧĶŅŧŎķŢļŐŘťűœňŪŲŚťŜŦŇŎōŘŘŖķŢļŐŘťűŌŝ ŉŦļŎŦźŎĽūļĶŚơŧŜŵŉƢŜơŧĹŜŧŖŢơŢŎŲŢŴŎŕŧĹ

ĶŧŘűĶŞŊŘĽťşơļőŚĶŘťŌŏŊơŢşŦļĹŖŲŚťŜŦŇŎōŘŘŖųŉŗŊŘļ  

 

12 őŚĶŘťŌŏĽŧĶ ķƢŢ /1,1 ŲŚť 11,2 ŊơŢĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŲŚťĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽ

ķŢļşŋŧŏŦŎ  

12.1 ĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘ 

 ļŧŎŌŧļŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ĽťĿơŜŗŘŦĶŞŧĹŜŧŖŖŪĹŭňĹơŧķŢļőŚőŚũŊ

ĶŧŘűĶŞŊŘ ĹŜŧŖşŧŖŧŘŋŴŎĶŧŘűĶŸŏŘŦĶŞŧŌŪŹŎŧŎķūźŎ ŲŚťŵŉƢŖŧŊŘŅŧŎŖŧĶķūźŎ ĽťĿơŜŗűœũŹŖųŢĶŧşŌŧļ

ĶŧŘŊŚŧŉ ŌŦźļŴŎŲŚťŊơŧļŐŘťűŌŝŵŉƢŖŧĶķūźŎ ŐŘťĶŢŏĶŦŏŴŎşŦļĹŖşŖŦŗŴŠŖơŖŪŐŘťĿŧĶŘŌŪŹĹžŧŎūļŋūļ

ĹŭňŕŧœķŢļŢŧŠŧŘŌŪŹŎŢĶűŠŎŬŢĽŧĶŐŘũŖŧňŲĹơœŢŢũŹŖ ŌžŧŴŠƢűĶũŉŖŧŊŘŅŧŎķŢļşũŎĹƢŧűĶŞŊŘŌŪŹŖŪĹŜŧŖ

űķƢŖļŜŉķūźŎ ŊŚŢŉĽŎűŌĹųŎųŚŗŪŴŠŖơŷ ŌŪŹĽťŎžŧŖŧŀūŹļĹŭňŕŧœŌŪŹŉŪķŢļşũŎĹƢŧűĶŞŊŘĶŸŖŪĹŜŧŖűŐŚŪŹŗŎŲŐŚļ

ŢŗŮơŊŚŢŉűŜŚŧ ĶŧŘŊũŉŊŧŖŴŎŐŘťűŉŸŎűŠŚơŧŎŪźĽžŧűŐƩŎŊƢŢļŖŪĶŧŘŝūĶŞŧŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļ ŴŎŉƢŧŎ

űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŀūŹļŖŪŝŧşŊŘƥŌŪŹűĶŪŹŗŜķƢŢļŵŖơűľœŧťĶŧŘűĶŞŊŘűŌơŧŎŦźŎ  

 ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ űŐƩŎŠŚŦĶşŮŊŘŏŮŘňŧ

ĶŧŘ ŌŪŹŎžŧŢļĹƥĹŜŧŖŘŮƢŲŚťŏŭĹŚŧĶŘĽŧĶŌŧļŉƢŧŎűĶŞŊŘŝŧşŊŘƥ ŜũŌŗŧŝŧşŊŘƥ ŜũŝŜĶŘŘŖŝŧşŊŘƥ ŲŚť

ŢŭŊşŧŠĶŘŘŖűĶŞŊŘ ŘơŜŖĶŦŎŌžŧļŧŎ ųŉŗŖŭơļŴŠƢűĶũŉĶŧŘœŦŇŎŧĹŜŧŖŘŮƢ ĹŜŧŖĹũŉ ŜũűĹŘŧťŠƥĹŜŧŖŘŮƢŴŎ

şŧķŧŊơŧļŷ ŌŪŹűĶŪŹŗŜķƢŢļŵŉƢŢŗơŧļŏŮŘňŧĶŧŘ ŴŠƢŌŦŎşŖŦŗŊơŢķơŧŜşŧŘŲŚťşŋŧŎĶŧŘňƥŌŪŹűŐŚŪŹŗŎŵŐŢŗơŧļ

ŘŜŉűŘŸŜŴŎųŚĶŐƧĽĽŭŏŦŎ ŎžŧŵŐşŮơĶŧŘŲĶƢŐƧłŠŧ ŲŚťşŘƢŧļŌŧļűŚŬŢĶŴŎļŧŎŉƢŧŎĶŧŘĽŦŉĶŧŘŠŚŦļĶŧŘűĶŸŏ

űĶŪŹŗŜķŢļőŚőŚũŊűĶŞŊŘ ŵŉƢŢŗơŧļűŠŖŧťşŖ ŢŪĶŌŦźļŗŦļűŐƩŎĶŧŘœŦŇŎŧŏŭĹŚŧĶŘŌŪŹŖŪĹŭňŕŧœ ĹŭňōŘŘŖ

ŲŚťĽŘũŗōŘŘŖ ŲŚťşŘƢŧļĹŜŧŖűķƢŖŲķŸļŴŠƢĶŦŏĶŧŘűĶŞŊŘŢŗơŧļŗŦŹļŗŬŎ şŧŖŧŘŋŘŦŏŴĿƢşŦļĹŖŌŦźļŴŎŘťŉŦŏ

ŌƢŢļŋũŹŎŲŚťŐŘťűŌŝ űŐƩŎŌŪŹŗŢŖŘŦŏŌŧļŜũĿŧĶŧŘŴŎŘťŉŦŏşŧĶŚ 

 

12.2 ĹŜŧŖűĶŪŹŗŜķƢŢļĶŦŏœŦŎōĶũĽķŢļşŋŧŏŦŎ  

ŲŎŜŌŧļĶŧŘœŦŇŎŧŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

ŗūŉŠŚŦĶűĶňņƥŊŧŖœŦŎōĶũĽķŢļŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŉŦļŊơŢŵŐŎŪź 
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1,  ĽŦŉĶŧŘŝūĶŞŧŘťŉŦŏŢŭŉŖŝūĶŞŧŲŚťŜũĿŧĿŪœĿŦźŎşŮļ ŌŪŹŖŭơļűŎƢŎŖŧŊŘŅŧŎŲŚťĹŭňŕŧœŌŧļ

ŜũĿŧĶŧŘŢŦŎűŐƩŎŌŪŹŗŢŖŘŦŏŴŎŘťŉŦŏŎŧŎŧĿŧŊũ ųŉŗŴŠƢĹŜŧŖşžŧĹŦłŲŚťĹžŧŎūļŋūļĹŜŧŖűşŖŢŕŧĹŴŎųŢĶŧş

ŌŧļĶŧŘŝūĶŞŧ ĹŜŧŖŖŪűşŘŪŕŧœŲŚťĹŜŧŖűŐƩŎűŚũŝŌŧļŜũĿŧĶŧŘĹŜŏĹŮơŵŐĶŦŏĹŜŧŖŖŪĹŭňōŘŘŖ 

2, őŚũŊőŚļŧŎŜũĽŦŗŲŚťŎŜŦŊĶŘŘŖ ųŉŗŖŭơļűŎƢŎĶŧŘŌžŧŜũĽŦŗŴŎŚŦĶŞňťŏŮŘňŧĶŧŘ

ŲŚťşŠŜũŌŗŧĶŧŘ şŧŖŧŘŋŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŴŎĶŧŘœŦŇŎŧŌƢŢļŋũŹŎ ŐŘťűŌŝŲŚťşŧĶŚ 

3, ŎžŧĹŜŧŖűĿŪŹŗŜĿŧłŲŚťŝŦĶŗŕŧœķŢļŖŠŧŜũŌŗŧŚŦŗ ŴŎĶŧŘŏŘũĶŧŘŜũĿŧĶŧŘŲŏŏŖŪşơŜŎ

ŘơŜŖŊŧŖĹŜŧŖŊƢŢļĶŧŘķŢļĿŭŖĿŎ  

4, ŌžŧŎŭŏžŧŘŭļŝŧşŎŧ ŝũŚŐŜŦŇŎōŘŘŖ ŐŘťűœňŪ ŢŎŭŘŦĶŞƥŌŘŦœŗŧĶŘōŘŘŖĿŧŊũŲŚť

şũŹļŲŜŉŚƢŢŖķŢļŕŧĹűŠŎŬŢŲŚťķŢļŐŘťűŌŝŢŗơŧļŗŦŹļŗŬŎ  

5, œŦŇŎŧĹŜŧŖşŦŖœŦŎōƥŲŚťĹŜŧŖŘơŜŖŖŬŢŌŧļŜũĿŧĶŧŘĶŦŏşŋŧŏŦŎŜũĿŧĶŧŘŴŎŊơŧļŐŘťűŌŝ

ŕŮŖũŕŧĹŢŧűŀŪŗŎ űŢűĿŪŗŲŚťŎŧŎŧŐŘťűŌŝ 

6, œŦŇŎŧŘťŏŏŏŘũŠŧŘĽŦŉĶŧŘŴŠƢŖŪŐŘťşũŌōũŕŧœŉƢŜŗŠŚŦĶōŘŘŖŧŕũŏŧŚŲŚťŊŧŖŲŎŜŌŧļ

ŐŘŦĿłŧűŝŘŞŅĶũĽœŢűœŪŗļ űœŬŹŢĹŜŧŖŗŦŹļŗŬŎŢŗơŧļŲŌƢĽŘũļ 

 

13 ĹŜŧŖşŦŖœŦŎōƥĶŦŏŠŚŦĶşŮŊŘŢŬŹŎŌŪŹűŐƘŉşŢŎŴŎĹňť-ŕŧĹŜũĿŧŢŬŹŎķŢļşŋŧŏŦŎ   

 13,1  ĹŜŧŖşŦŖœŦŎōƥķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŎĹňť-ŕŧĹŜũĿŧ-ŠŚŦĶşŮŊŘŢŬŹŎ         

+ŵŖơŖŪ+ 

 

13.2 ĹŜŧŖşŦŖœŦŎōƥķŢļĶŘťŏŜŎŜũĿŧŌŪŹűŐƘŉşŢŎŴŠƢŠŚŦĶşŮŊŘŢŬŹŎŊƢŢļŖŧűŘŪŗŎ 

+ŵŖơŖŪ+ 

 

/1,1 ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘ   

+ŵŖơŖŪ+ 
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ŠŖŜŉŌŪŹ 2, ķƢŢŖŮŚűľœŧťķŢļŠŚŦĶşŮŊŘ 
 

1. ŐŘŦĿłŧ ĹŜŧŖşžŧĹŦł ŲŚťŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ  

/,/ ŐŘŦĿłŧķŢļŠŚŦĶşŮŊŘ 

ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞŃŪŏŦňņũŊ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ &ŠŚŦĶşŮŊŘşŠşŧķŧŜũĿŧ' 

űŐƩŎŠŚŦĶşŮŊŘŌŪŹŉžŧűŎũŎĶŧŘŴŎŘŮŐŲŏŏşŠşŧķŧŜũĿŧ ŐŘťĶŢŏŉƢŜŗŢļĹƥĹŜŧŖŘŮƢŉƢŧŎŜũŌŗŧŝŧşŊŘƥ 

űĶŞŊŘŝŧşŊŘƥ ŜũŝŜĶŘŘŖŝŧşŊŘƥ ŲŚťŏŧļşơŜŎķŢļŢŭŊşŧŠĶŘŘŖűĶŞŊŘ ĽūļűŎƢŎŴŠƢŖŪĶŧŘŜũűĹŘŧťŠƥ

ŐƧłŠŧ ŉžŧűŎũŎĶŧŘŜũĽŦŗĿŦźŎşŮļ œŦŇŎŧŲŚťŐŘťŗŭĶŊƥűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ űœŬŹŢŐƝŢļĶŦŎŠŘŬŢŚŉ

ĹŜŧŖűşŪŗŠŧŗ ŠŘŬŢşŘƢŧļŖŮŚĹơŧűœũŹŖķŢļőŚũŊőŚŌŧļĶŧŘűĶŞŊŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœ ŲŚťŖŪĹŭňōŘŘŖ

ĽŘũŗōŘŘŖŴŎŜũĿŧĿŪœ 

     

1,2 ŜŦŊŋŭŐŘťşļĹƥ8 űœŬŹŢőŚũŊŉŭŞŃŪŏŦňņũŊŌŪŹ 

1. ŖŪĹŜŧŖŘŮƢ ŲŚťŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧ ŲŚťŜũĽŦŗŢŗơŧļŚŭơŖŚūĶ ŖŪĹŜŧŖĹũŉŘũűŘũŹŖ

şŘƢŧļşŘŘĹƥ şŧŖŧŘŋŐŘťŗŭĶŊƥŴĿƢĹŜŧŖŘŮƢűœŬŹŢŲĶƢŐƧłŠŧŴŎŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

2. ŖŪĹŭňōŘŘŖ ĽŘũŗōŘŘŖ şŧŖŧŘŋşŬŹŢşŧŘŵŉƢŉŪ ŖŪŖŎŭŞŗşŦŖœŦŎōƥ ŲŚťűŠŸŎŲĶơŐŘťųŗĿŎƥ

şơŜŎŘŜŖ 

3. şŧŖŧŘŋşŘƢŧļŢļĹƥĹŜŧŖŘŮƢ ŲŚťŎžŧőŚļŧŎŜũĽŦŗĹƢŎĹŜƢŧŵŐűőŗŲœŘơ ųŉŗĶŧŘŴĿƢşŧŘşŎűŌŝ

ŲŚťűŌĹųŎųŚŗŪşŬŹŢşŧŘŵŉƢŢŗơŧļűŠŖŧťşŖŲŚťŖŪŐŘťşũŌōũŕŧœ ŴŠƢűĶũŉĶŧŘœŦŇŎŧĹŜŧŖŘŮƢ

ŌŧļŜũĿŧĶŧŘŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜŌŪŹŵŉƢŖŧŊŘŅŧŎşŧĶŚ 

  

2,   ŲőŎœŦŇŎŧŐŘŦŏŐŘŭļ 

ŲőŎĶŧŘœŦŇŎŧ-űŐŚŪŹŗŎŲŐŚļ ĶŚŗŭŌōƥ ŠŚŦĶŅŧŎ-ŊŦŜŏơļĿŪź 

ŖŪĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŌŭĶ 5 Őƙ ŘŜŏŘŜŖŊũŉŊŧŖőŚĶŧŘŐŘťűŖũŎ 

QA ķŢļŠŚŦĶşŮŊŘŘŜŖŌŭĶ 5 Őƙ ŴŎ

ŉƢŧŎĹŜŧŖœūļœŢŴĽ ŲŚť

ŕŧŜťĶŧŘŵŉƢļŧŎķŢļŏŦňņũŊ 

 ŘƢŢŗŚťķŢļŏŦňņũŊŘťŉŦŏŐŘũłłŧ

űŢĶŌŪŹŵŉƢļŧŎŌžŧŲŚťĶŧŘŐŘťĶŢŏ

ŢŧĿŪœŢũşŘťŕŧŗŴŎ / Őƙ 

 ŘƢŢŗŚťĹŜŧŖœūļœŢŴĽķŢļŉŭŞŃŪ

ŏŦňņũŊŌŪŹŖŪŊơŢŠŚŦĶşŮŊŘ 

 ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎŧŗĽƢŧļ 

őŮƢŐŘťĶŢŏĶŧŘ ŲŚťőŮƢŴĿƢŏŦňņũŊ 
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ŠŖŜŉŌŪŹ 3, ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ ĶŧŘŉžŧűŎũŎĶŧŘ ŲŚťųĹŘļşŘƢŧļķŢļŠŚŦĶşŮŊŘ 

/, ŘťŏŏĶŧŘĽŦŉĶŧŘŝūĶŞŧ  

/,/ Řťŏŏ  

 ŘťŏŏŘŧŗŐƙ 

  X  ŘťŏŏŌŜũŕŧĹ  ŕŧĹĶŧŘŝūĶŞŧŐĶŊũ ŖŪŘťŗťűŜŚŧĶŧŘŝūĶŞŧŵŖơŎƢŢŗĶŜơŧ /3 şŦŐŉŧŠƥ   

 ŘťŏŏŠŎơŜŗĶŧŘŝūĶŞŧ &Module' 

/,0 ĶŧŘĽŦŉĶŧŘŝūĶŞŧŕŧĹřŉŮŘƢŢŎ  

 ŖŪŕŧĹřŉŮŘƢŢŎ       

 X  ŵŖơŖŪŕŧĹřŉŮŘƢŢŎ 

/,1 ĶŧŘűŌŪŗŏűĹŪŗļŠŎơŜŗĶũŊŴŎŘťŏŏŌŜũŕŧĹ  &ŴŎĶŘňŪŌŪŹŖũŴĿơŘťŏŏŌŜũŕŧĹ + ŘťŏŭŘŧŗŚťűŢŪŗŉ' 

 +ŵŖơŖŪ+ 

 

0, ĶŧŘŉžŧűŎũŎĶŧŘŠŚŦĶşŮŊŘ  

2,1 ŜŦŎ ú űŜŚŧŴŎĶŧŘŉžŧűŎũŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 

 ŘťŏŏĶŧŘŝūĶŞŧŊŚŢŉŐƙ 

 ŴŎűŜŚŧŘŧĿĶŧŘ 

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

ŘťŏŏŌŜũŕŧĹ 

 ŴŎűŜŚŧŘŧĿĶŧŘ 

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

ŘťŏŏŠŎơŜŗĶŧŘŝūĶŞŧ &Module' 

 ŴŎűŜŚŧŘŧĿĶŧŘ 

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

0,0 ĹŭňşŖŏŦŊũķŢļőŮƢűķƢŧŝūĶŞŧ  

ŴŠƢűŐƩŎŵŐŊŧŖŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơűŘŬŹŢļĶŧŘŘŦŏşŖŦĹŘűķƢŧŝūĶŞŧŊơŢŴŎŲŊơŚťŐƙ

ĶŧŘŝūĶŞŧ ŲŚťőơŧŎĶŧŘœũĽŧŘňŧķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧ ŐŘťĽžŧ

şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜŲŚƢŜ ŉŦļŎŪź 

ŠŚŦĶşŮŊŘ Ųŏŏ 1,1 &şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧųŌ' 

1. űŐƩŎŵŐŊŧŖŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ĶŧŘŘŦŏűķƢŧŝūĶŞŧŊơŢŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ 
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2. şžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌ ŠŘŬŢűŌŪŗŏűŌơŧĽŧĶşŋŧŏŦŎŢŭŉŖŝūĶŞŧŌŪŹŵŉƢŘŦŏĶŧŘ

ŘŦŏŘŢļĽŧĶşžŧŎŦĶļŧŎĹňťĶŘŘŖĶŧŘĶŧŘŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ĶŘťŌŘŜļŝūĶŞŧōũĶŧŘŴŎşŧķŧŜũĿŧ

űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŠŘŬŢşŧķŧŜũĿŧŢŬŹŎŌŪŹĹňťĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļ

ĶŧŘűĶŸŏűĶŪŹŗŜűŠŸŎĿŢŏ ŠŘŬŢűŐƩŎőŮƢŖŪőŚĶŧŘűŘŪŗŎŉŪųŉŗŖŪűĶŘŉűľŚŪŹŗŵŖơŊŹžŧĶŜơŧ 3,5. ŲŚťőơŧŎĶŧŘŌžŧ

ŜũŌŗŧŎũœŎōƥŴŎşŧķŧŜũĿŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŴŎŘťŉŦŏŐŘũłłŧųŌ 

3. ĹŭňşŖŏŦŊũŢŬŹŎŷķūźŎŢŗŮơĶŦŏŉŭŚŗœũŎũĽķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ 

ŠŚŦĶşŮŊŘ Ųŏŏ 1,2 &şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧŊŘŪ' 

/, űŐƩŎŵŐŊŧŖŐŘťĶŧŝŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ĶŧŘŘŦŏűķƢŧŝūĶŞŧŊơŢŴŎŲŊơŚťŐƙĶŧŘŝūĶŞŧ 

2, şžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧŊŘŪ ŠŘŬŢűŌŪŗŏűŌơŧĽŧĶşŋŧŏŦŎŢŭŉŖŝūĶŞŧŌŪŹŵŉƢŘŦŏĶŧŘŘŦŏŘŢļ

ĽŧĶşžŧŎŦĶĹňťĶŘŘŖĶŧŘĶŧŘŢŭŉŖŝūĶŞŧŲŠơļĿŧŊũ ĶŘťŌŘŜļŝūĶŞŧōũĶŧŘŴŎşŧķŧŜũĿŧűŌĹųŎųŚŗŪ

ŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŠŘŬŢşŧķŧŜũĿŧŢŬŹŎŌŪŹĹňťĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏ

űĶŪŹŗŜűŠŸŎĿŢŏ ŠŘŬŢűŐƩŎőŮƢŌŪŹŖŪőŚĶŧŘűŘŪŗŎŉŪųŉŗŖŪűĶŘŉűľŚŪŹŗŵŖơŊŹžŧĶŜơŧ 3,3. 

3, ĹŭňşŖŏŦŊũŢŬŹŎŷķūźŎŢŗŮơĶŦŏŉŭŚŗœũŎũĽķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ 

 

 0,1 ŐƧłŠŧķŢļŎŦĶŝūĶŞŧŲŘĶűķƢŧ  

  X  ĹŜŧŖŘŮƢŉƢŧŎŕŧŞŧŊơŧļŐŘťűŌŝŵŖơűœŪŗļœŢ 

 ĹŜŧŖŘŮƢŉƢŧŎĹňũŊŝŧşŊŘƥ-ŜũŌŗŧŝŧşŊŘƥŵŖơűœŪŗļœŢ 

X  ĶŧŘŐŘŦŏŊŦŜŴŎĶŧŘűŘŪŗŎŘťŉŦŏŌŪŹşŮļķūźŎ 

 ŎŦĶŝūĶŞŧŵŖơŐŘťşļĹƥĽťűŘŪŗŎŴŎşŧķŧŜũĿŧŌŪŹşŢŏĹŦŉűŚŬŢĶŵŉƢ   

X  ŢŬŹŎŷ ķŧŉĹŜŧŖŘŮƢŉƢŧŎĶŧŘŜũĽŦŗ 

  

2,4 ĶŚŗŭŌōƥŴŎĶŧŘŉžŧűŎũŎĶŧŘűœŬŹŢŲĶƢŵķŐƧłŠŧ - ķƢŢĽžŧĶŦŉķŢļŎŦĶŝūĶŞŧŴŎķƢŢ 0,1 

X  ĽŦŉşŢŎűşŘũŖűŊŘŪŗŖĹŜŧŖŘŮƢœŬźŎŅŧŎĶơŢŎĶŧŘűŘŪŗŎ 

X ĽŦŉĶŧŘŐŅŖŎũűŌŝŎŦĶŝūĶŞŧŴŠŖơ ŲŎťŎžŧĶŧŘŜŧļűŐƝŧŠŖŧŗĿŪŜũŊ űŌĹŎũĹĶŧŘűŘŪŗŎŴŎ

ŖŠŧŜũŌŗŧŚŦŗ ŲŚťĶŧŘŲŏơļűŜŚŧ 

X ŖŢŏŠŖŧŗŠŎƢŧŌŪŹŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŴŠƢŲĶơŢŧĽŧŘŗƥŌŭĶĹŎŌžŧŠŎƢŧŌŪŹşŢŉşơŢļŉŮŲŚ 

ŊŦĶűŊŬŢŎ ŴŠƢĹžŧŲŎťŎžŧŲĶơŎŦĶŝūĶŞŧ 

X ĽŦŉĶũĽĶŘŘŖűşŘũŖĹŜŧŖŘŮƢűĶŪŹŗŜĶŦŏĶŧŘŌžŧŜũĽŦŗ 

X ŢŬŹŎŷ ĽŦŉşŢŎűşŘũŖĹŜŧŖŘŮƢŉƢŧŎŕŧŞŧŊơŧļŐŘťűŌŝ 
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0,3 ŲőŎĶŧŘŘŦŏŎŦĶŝūĶŞŧŲŚťőŮƢşžŧűŘŸĽĶŧŘŝūĶŞŧŴŎŘťŗť 3 Őƙ    

ŐƙĶŧŘŝūĶŞŧ 2555 2556 2557 254. 256/ 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 2 1 2 1 2 1 2 1 2 

ĽžŧŎŜŎŎŦĶŝūĶŞŧŌŪŹĹŧŉŜơŧĽťŘŦŏ           

Ųŏŏ 1,1 3  5  5  5  5  

Ųŏŏ 1,2 3  5  5  5  5  

ĽžŧŎŜŎŎŦĶŝūĶŞŧ ŌŪŹĹŧŉŜơŧĽťşžŧűŘŸĽĶŧŘŝūĶŞŧ           

Ųŏŏ 1,1      3  5  5 

Ųŏŏ 1,2        5  5 

 

0,4 ļŏŐŘťŖŧňŊŧŖŲőŎ   

 1, ŘŧŗļŧŎķƢŢŖŮŚļŏŐŘťŖŧňŕŧœŘŜŖŘťŉŦŏĹňť 3 Őƙ ķƢŧļŠŎƢŧ ųŉŗĽžŧŲŎĶŘŧŗŚťűŢŪŗŉŊŧŖ

ŠŦŜķƢŢĶŧŘűşŎŢŊŦźļļŏŐŘťŖŧň 

  

ŲőŎļŧŎ 

ŐƙļŏŐŘťŖŧň 

0335 0336 0337 

ļŏŐŘťŖŧň

ŲőơŎŉũŎ 
ļŏŐŘťŖŧňűļũŎ

ŘŧŗŵŉƢ 

ļŏŐŘťŖŧň

ŲőơŎŉũŎ 
ļŏŐŘťŖŧňűļũŎ

ŘŧŗŵŉƢ 
ļŏŐŘťŖŧň

ŲőơŎŉũŎ 
ļŏŐŘťŖŧňűļũŎ

ŘŧŗŵŉƢ 
ĶŧŘűŘŪŗŎĶŧŘşŢŎ 5*77/*17. /4*36/*1.. 6*57.*307 18,239,430 9,230,056 19,151,402 

ŜũĽŦŗ + 1,739,700 + /*7/1*45. + 2,009,354 

ŏŘũĶŧŘŜũĿŧĶŧŘŲĶơşŦļĹŖ + 527*... + 607*7.. + 871,395 

ĶŧŘŌžŧŎŭŏžŧŘŭļŝŧşŎŧ ŝũŚŐť 

ŜŦŇŎōŘŘŖŲŚťşũŹļŲŜŉŚƢŢŖ 
+ 061*4.. + 1//*74. + 327,558 

şŎŦŏşŎŭŎŜũĿŧĶŧŘ + + + + + + 

ŏŘũŠŧŘŖŠŧŜũŌŗŧŚŦŗ 3*142*70. /5*.1.*1.. 3*7./*2/0 /6*511*11. 6,196,487 19,669,997 

ŘŜŖ /1*134*1/. 14*161*7.. /2*47/*72/ 2.*.00*07. 15,426,539 42,089,706 

ŘŜŖŌŦźļşũźŎ 27*52.*0/. 32*5/2*01/ 57,516,245 

 

2, ĹơŧŴĿƢĽơŧŗŊơŢŠŦŜşžŧŠŘŦŏŎŦĶŝūĶŞŧ 

ĹơŧŴĿƢĽơŧŗŴŎĶŧŘőŚũŊŏŦňņũŊ űŌơŧĶŦŏ 100,000 ŏŧŌ ŊơŢŠŦŜ ŊŚŢŉŠŚŦĶşŮŊŘ 
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0,5 ŘťŏŏĶŧŘŝūĶŞŧ 

X ŲŏŏĿŦźŎűŘŪŗŎ 

Ä ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢşũŹļœũŖœƥűŐƩŎŠŚŦĶ 

Ä ŲŏŏŌŧļŵĶŚőơŧŎşŬŹŢŲœŘơŕŧœŲŚťűşŪŗļűŐƩŎşŬŹŢŠŚŦĶ 

Ä ŲŏŏŌŧļŵĶŚŌŧļŢũűŚŸĶŌŘŢŎũĶşƥűŐƩŎşŬŹŢŠŚŦĶ &E+learning' 

Ä ŲŏŏŌŧļŵĶŚŌŧļŢũŎűŊŢŘƥűŎŊ 

X ŢŬŹŎŷ &Řťŏŭ' ŲŏŏŝūĶŞŧŉƢŜŗŊŎűŢļĽŧĶŏŌĹŜŧŖŌŧļŜũĿŧĶŧŘűœŬŹŢĶŧŘŜũűĹŘŧťŠƥ 

 

2,8 ĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊ ĶŘťŏŜŎŜũĿŧŲŚťĶŧŘŚļŌťűŏŪŗŎűŘŪŗŎķƢŧŖŖŠŧŜũŌŗŧŚŦŗ 

űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŏŦňņũŊŝūĶŞŧ œ,ŝ, 2554 

ŲŚťŐŘťĶŧŝŏŦňņũŊŜũŌŗŧŚŦŗ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ űŘŬŹŢļ ŲŎŜŐńũŏŦŊũĶŧŘűŐŚŪŹŗŎŲőŎĶŧŘŝūĶŞŧ ĶŧŘ

ŗƢŧŗşŧķŧŜũĿŧ ĶŧŘŘŦŏųŢŎŎŦĶŝūĶŞŧŲŚťĶŧŘűŌŪŗŏųŢŎŠŎơŜŗĶũŊķŢļŎŦĶŝūĶŞŧŏŦňņũŊŝūĶŞŧ   

 

1, ŠŚŦĶşŮŊŘŲŚťŢŧĽŧŘŗƥőŮƢşŢŎ  

3,1 ŠŚŦĶşŮŊŘ  

 3,1,1 ĽžŧŎŜŎŠŎơŜŗĶũŊ   

   ŠŚŦĶşŮŊŘŲŏŏ /,/   ĽžŧŎŜŎŠŎơŜŗĶũŊ  ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  48 ŠŎơŜŗĶũŊ 

      ŠŚŦĶşŮŊŘŲŏŏ /,0   ĽžŧŎŜŎŠŎơŜŗĶũŊ  ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  72 ŠŎơŜŗĶũŊ 

 3,1,2 ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘ  

   ŠŚŦĶşŮŊŘ  Ųŏŏ 1,1   şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌ 

          ĽžŧŎŜŎŠŎơŜŗĶũŊ  ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ   48 ŠŎơŜŗĶũŊ 

     Ķ, ŜũŌŗŧŎũœŎōƥ       48 ŠŎơŜŗĶũŊ 

        7.0677  ŜũŌŗŧŎũœŎōƥ                           48 ŠŎơŜŗĶũŊ 

        ķ,  ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŐŘťĶŢŏŉƢŜŗ 

1.  ŖŪĶŧŘĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥ ŴŎĶŧŘşŦŖŖŎŧűŐƩŎ

ŕŧŞŧŢŦļĶřŞ ŢŗơŧļŎƢŢŗŕŧĹĶŧŘŝūĶŞŧŚť / ĹŘŦźļ ŲŚťŎŦĶŝūĶŞŧŊƢŢļűķƢŧŘơŜŖşŦŖŖŎŧ

ŌŭĶĹŘŦźļ ŊŚŢŉŘťŗťűŜŚŧĶŧŘŝūĶŞŧ 

2. őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎ ŠŘŬŢ

şơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŠŘŬŢşũŹļœũŖœƥ

ŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer review' 

ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŘťŉŦŏ
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ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎ

ŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơŎƢŢŗĶŜơŧ 0  

űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ

ŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 

3. ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŌŭĶŕŧĹ

ĶŧŘŝūĶŞŧ ųŉŗőơŧŎĶŧŘĹŜŧŖűŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧ

şŧķŧŜũĿŧ ŲŚťŘŜŏŘŜŖşơļŏŦňņũŊŜũŌŗŧŚŦŗŌŭĶŕŧĹĶŧŘŝūĶŞŧ 

 

 Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

   1, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ 

   2, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ +ŵŖơŖŪ+ 

 

 ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ                  

1.  ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũűœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚťĹŜŧŖşŧŖŧŘŋ     

űœŬŹŢŖŪşũŌōũŽűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 

2.  ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũŽşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ 1 ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧŘƢŢļķŢşŢŏ

ŴŠŖơ ĶŧŘşŢŏŲĶƢŊŦŜŊƢŢļşŢŏŴŠƢűşŘŸĽşũźŎŕŧŗŴŎ 1 ŕŧĹĶŧŘŝūĶŞŧŋŦŉŵŐŎŦŏĽŧĶĶŧŘ

şŢŏĹŘŦźļŲŘĶ 

3. ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌŵŉƢ 

Ľ, ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ  

ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧŘƢŢļķŢşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ űŖŬŹŢŎŦĶŝūĶŞŧŵŉƢŚļŌťűŏŪŗŎ

ŖŧŲŚƢŜ 2 ŕŧĹĶŧŘŝūĶŞŧ ŲŚťŌžŧĶŧŘşŢŏŊŧŖŜŦŎŲŚťűŜŚŧ ŌŪŹĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧ

ŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŌŦźļŎŪźĽťŢŎŭłŧŊŴŠƢşŢŏŵŉƢŵŖơűĶũŎ 0 ĹŘŦźļ 

 

  ŠŚŦĶşŮŊŘ  Ųŏŏ 1,2   şžŧŠŘŦŏŎŦĶŝūĶŞŧŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧŘťŉŦŏŐŘũłłŧŊŘŪ 

          ĽžŧŎŜŎŠŎơŜŗĶũŊ    ŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ  72 ŠŎơŜŗĶũŊ 

         Ķ, ŜũŌŗŧŎũœŎōƥ                     72 ŠŎơŜŗĶũŊ 

        7.0667  ŜũŌŗŧŎũœŎōƥ                             72    ŠŎơŜŗĶũŊ 
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        ķ,  ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ ŐŘťĶŢŏŉƢŜŗ 

1) ŖŪĶŧŘĽŦŉşŦŖŖŎŧ ŲŚťŎžŧűşŎŢőŚļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥ ŴŎĶŧŘşŦŖŖŎŧ

űŐƩŎŕŧŞŧŢŦļĶřŞ ŢŗơŧļŎƢŢŗŕŧĹĶŧŘŝūĶŞŧŚť / ĹŘŦźļ ŲŚťŎŦĶŝūĶŞŧŊƢŢļűķƢŧŘơŜŖ

şŦŖŖŎŧŌŭĶĹŘŦźļ ŊŚŢŉŘťŗťűŜŚŧĶŧŘŝūĶŞŧ 

2) őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎ 

ŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŠŘŬŢ

şũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŖŧŘơŜŖĶŚŦŹŎĶŘŢļ 

&peer review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ųŉŗ

őŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧ

űŐƩŎĿŬŹŢŲŘĶŵŖơŎƢŢŗĶŜơŧ 3 űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘ

ŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 

3) ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

ŌŭĶŕŧĹĶŧŘŝūĶŞŧ ųŉŗőơŧŎĶŧŘĹŜŧŖűŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘŏŦňņũŊŝūĶŞŧ

ŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŲŚťŘŜŏŘŜŖşơļŏŦňņũŊŜũŌŗŧŚŦŗŌŭĶ

ŕŧĹĶŧŘŝūĶŞŧ 
 

     Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

 1, ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ 

 2, ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ +ŵŖơŖŪ+ 
 

          ļ,  ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ 

1. ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũűœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚťĹŜŧŖşŧŖŧŘŋ     űœŬŹŢ

ŖŪşũŌōũŽűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 

2. ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũŽşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ 1 ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧŘƢŢļķŢşŢŏŴŠŖơ 

ĶŧŘşŢŏŲĶƢŊŦŜŊƢŢļşŢŏŴŠƢűşŘŸĽşũźŎŕŧŗŴŎ 1 ŕŧĹĶŧŘŝūĶŞŧŋŦŉŵŐŎŦŏĽŧĶĶŧŘşŢŏ

ĹŘŦźļŲŘĶ 

3. ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧŘťŉŦŏŐŘũłłŧųŌŵŉƢ 
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Ľ,  ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ  

 ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧŘƢŢļķŢşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ űŖŬŹŢŎŦĶŝūĶŞŧŵŉƢŚļŌťűŏŪŗŎ

ŖŧŲŚƢŜ 6 ŕŧĹĶŧŘŝūĶŞŧ ŲŚťŌžŧĶŧŘşŢŏŊŧŖŜŦŎŲŚťűŜŚŧ ŌŪŹĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧ

ŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŌŦźļŎŪźĽťŢŎŭłŧŊŴŠƢşŢŏŵŉƢŵŖơűĶũŎ 0 ĹŘŦźļ 

 

 3,1,2,/ 

 Type 1,1  8 Student with Masterýs Degree  

      Total credit    48 credits 

 A, Thesis  48 credits 

   902899 Thesis                            48   credits      

 B,  Academic activities 

1' A student has to organize and present a paper in a seminar on the topic related 

to his-her thesis in English once every semester and students have to attend 

seminar every semester through the study period,  

2' The whole or part of a thesis must be published - accepted for publication in 

international journal or an academic media which are accepted in that program, 

or published an academic print material with peer review and approved by the 

Postharvest Technology Program Administrative Committee at least 2 papers in 

which the student is the first author and provide oral presentation at 

International or national conference at least 1 time, 

3' A student has to report thesis progress to the Graduate School every semester, 

for approval by the Chairman of the Graduate Study Committee, 

 

 C,  Non+credit Courses 

            1,  Graduate School requirement  a foreign language  

            2,  Program requirement + none ú 

 

 D, Qualifying Examination 

 1' A student must complete a qualifying examination to evaluate his-her ability       

    before presenting a thesis proposal, 
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  2' An unsuccessful examinee may take a re+examination within the following  

  regular semester, 

3) An unsuccessful examinee will be transferred to Masterýs Degree studies with 

the approval of the Posthavest Technology Graduate Program Administrative 

Committee, 

 

E, Comprehensive Examination 

 A student must submit a request to take a comprehensive examination after 4 

semesters and take the examination as set by the graduate committee, A student may 

take a re+ examination once only, 

 

Type 1,2  8  Student with Bachelorýs Degree      

     Total  credit      72 credits                

 A, Thesis  72 credits 

    902899 Thesis   72  credits 

 

              B, Academic Activities 

1' A student has to organize and present a paper in a seminar on the topic related 

to his-her thesis in English once every semester and students have to attend 

seminar every semester through the study period, 

2' The whole or part of a thesis must be published - accepted for publication in 

international journal or an academic media which are accepted in that program, 

or published an academic print material with peer review and approved by the 

Postharvest Technology Program Administrative Committee at least 3 papers 

in which the student is the first author and provide oral presentation at 

International or national conference at least 1 time, 

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

semester, for approval by the Chairman of the Graduate Study Committee, 
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  C,  Non+credit Courses 

       1, Graduate School requirement + a foreign language  

    2, Program requirement + None 

 

    D,  Qualifying Examination  

 1' A student must complete a qualifying examination to evaluate his-her ability 

 before presenting a thesis proposal, 

 2' An unsuccessful examinee may take a re+examination within the following 

 regular semester, 

  3' An unsuccessful examinee will be transferred to Masterýs Degree studies 

 with the approval of the Postharvest Technology Graduate Program 

Administrative Committee, 

 

E, Comprehensive Examination 

 A student must submit a request to take a comprehensive examination after 4 

semesters and take the examination as set by the graduate committee, A student may 

take a re+ examination once only, 

 

3,1,1 ĶŘťŏŜŎŜũĿŧ   

&/' ŠŖŜŉŜũĿŧŏŦļĹŦŏ  

+ 

&0' ŠŖŜŉŜũĿŧűŚŬŢĶŴŎşŧķŧŜũĿŧűľœŧť   

   + 

&3' ŠŖŜŉŜũĿŧűŚŬŢĶŎŢĶşŧķŧŜũĿŧűľœŧť 

+ 

(4) ŠŖŜŉŜũŌŗŧŎũœŎōƥ 

7.0677 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ                                      48 ŠŎơŜŗĶũŊ 

&Thesis'    

7.0667 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ                                      72 ŠŎơŜŗĶũŊ 

&Thesis'  
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ŠŖŧŗűŠŊŭ ĹŜŧŖŠŖŧŗķŢļűŚķŘŠŦşĶŘťŏŜŎŜũĿŧ 

 ŘŠŦşĶŘťŏŜŎŜũĿŧ  ŐŘťĶŢŏŉƢŜŗ  ĿŬŹŢŗơŢĶŘťŏŜŎŜũĿŧĶŚŧļ  'ŏŜ,ŜŌ, 7.0  &ŊŧŖŉƢŜŗűŚķ 1 ŠŚŦĶ ŖŪ

ĹŜŧŖŠŖŧŗ ŉŦļŎŪź 

űŚķŠŚŦĶŘƢŢŗ 7 ŲŚť 6 ŠŖŧŗŋūļĶŘťŏŜŎŜũĿŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ  

űŚķŠŚŦĶşũŏ  ŠŖŧŗŋūļŠŖŜŉŠŖŮơŴŎşŧķŧŜũĿŧ  

űŚķŠŚŦĶŠŎơŜŗ  ŠŖŧŗŋūļŢŎŭĶŘŖķŢļŠŖŜŉŠŖŮơķŢļŜũĿŧ  
 

1,/,2 ŲşŉļŲőŎĶŧŘŝūĶŞŧ  

  1,/,2,/  Ųŏŏ /,/ şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧųŌ 

ŐƙŌŪŹ 1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

 ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļ

ŖŠŧŜũŌŗŧŚŦŗ 

+ 902899 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 

 şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ +  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

+ 

 şŢŏŜŦŉĹŭňşŖŏŦŊũ +          

 űşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ +    

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

+    

 ŘŜŖ +  ŘŜŖ 12 
 

ŐƙŌŪŹ 2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

902899 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 902899 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

      +  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

+ 

 ŘŜŖ 12  ŘŜŖ 12 
 

ŐƙŌŪŹ 3 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

902899 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12  ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļ

ŖŠŧŜũŌŗŧŚŦŗ 

+ 

 şŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ +  şŢŏŜũŌŗŧŎũœŎōƥ + 

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

+  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

+ 

 ŘŜŖ 12  ŘŜŖ + 

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ 48 ŠŎơŜŗĶũŊ 
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1,/,2,0  Ųŏŏ /,0 şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧŊŘŪ 

ŐƙŌŪŹ  1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

 ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļ

ŖŠŧŜũŌŗŧŚŦŗ 

 + 902889  ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 

 şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ +  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

     + 

 şŢŏŜŦŉĹŭňşŖŏŦŊũ +    

 űşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ +    

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

+    

 ŘŜŖ +  ŘŜŖ 12 
 

ŐƙŌŪŹ  2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

902889 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 902889 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

+  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

      + 

 ŘŜŖ 12  ŘŜŖ 12 
 

ŐƙŌŪŹ  3 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

902889 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 902889 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12 

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

      +  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

      + 

 ŘŜŖ 12  ŘŜŖ 12 
 

ŐƙŌŪŹ  4 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 1 ŠŎơŜŗĶũŊ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 2 ŠŎơŜŗĶũŊ 

902889 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ 12  ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļ

ŖŠŧŜũŌŗŧŚŦŗ 

+ 

 şŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ +  şŢŏŜũŌŗŧŎũœŎōƥ       _ 

 ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖ

ĶũĽĶŘŘŖşŦŖŖŎŧ 

+  ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧ

ŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ 

+ 

 ŘŜŖ 12  ŘŜŖ + 

ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ  72 ŠŎơŜŗĶũŊ 
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1,/,3 ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ &ŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞ' 

  ŘťŏŭŵŜƢŴŎŕŧĹőŎŜĶ  

 

3,0 ĿŬŹŢ ŊžŧŲŠŎơļŲŚťĹŭňŜŭŇũķŢļŢŧĽŧŘŗƥ  

3,0,1 ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘ  
 

ŌŪŹ ĿŬŹŢ+ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ',şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

 

ĽžŧŎŜŎőŚļŧŎ 

ŜũĽŦŗŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎ

Řťŗť 3 ŐƙŚơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

/ őŝ,ŉŘ,ĽžŧŎļĹƥ ŢŭŌŦŗŏŭŊŘ 

 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ'*

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ, 0302 

ŜŌ,Ŗ, &űĶŞŊŘŝŧşŊŘƥ'*

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 0305  

Ph,D, &Agrucultural Science', 

University of Tsukuba, Japan* 

/77/ 

18,7 32,5 18 10 40&16' 

2 őŝ, ŉŘ, ĶŧŎŉŧ  ŠŜŦļĿŦŗ 

 

ŜŌ,ŏ, &œŬĿşŜŎ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 

031/ 

ŜŌ,Ŗ, &œŬĿşŜŎ'* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 0313 

Ph,D, &Pomology, Postharvest' 

University of Tsukuba, Japan, 

2001 
 

12,6 24,7 11 25 35&12' 

3 Ţ,ŉŘ, ŜũŏŮŚŗƥ  ĿơŧļűŘŬŢ 

 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ' *

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 031/ 

Ŝŝ,Ŗ, &ŜũŝŜĶŘŘŖűĶŞŊŘ'* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 0322 

Ph,D, &Bioresource Engineering', 

McGill University, Canada, 2006  

6 8 6 8 5&5' 

2 Řŝ, ŉŘ  ,ŉŎŦŗ  ŏŭňŗűĶŪŗŘŊũ  ŜŌ,ŏ, &űĶŪŗŘŊũŎũŗŖ ŢŦŎŉŦŏŠŎūŹļ' 

&ŢŧŘŦĶķŧœŬĿ', 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 03/7 

 

4 6 4 6 30&/1' 
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ŌŪŹ ĿŬŹŢ+ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ',şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

 

ĽžŧŎŜŎőŚļŧŎ 

ŜũĽŦŗŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎ

Řťŗť 3 ŐƙŚơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

M,S, &Horticulture', Oregon State 

University, U,S,A,, 1980 

Ph,D, &Horticulture', Oregon State, 

U,S,A,, 1983 

3 őŝ,ŉŘ, şļŜŎŝŦĶŉũŽ  

ōŎŧœŘœŮŎœļŞƥ 

  

ŏō,ŏ, &ĶŧŘŊŚŧŉ', 

ŖŠŧŜũŌŗŧŚŦŗşŭųķŌŦŗōŘŘŖŧōũŘŧĿ, 

2538 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ', 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0312 

ŜŌ,Ŗ, &űĶŞŊŘŝŧşŊŘƥ', 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 0316 

Dr,sc,agr, &Agriculture Chemistry',                

Georg August University of 

Goettingen, Germany, 2004 

6 6 6 9 37&28' 

 

 

3.2.2 ŢŧĽŧŘŗƥŐŘťĽžŧ  
 

ŌŪŹ ĿŬŹŢ+ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ', şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

 

ĽžŧŎŜŎőŚļŧŎ 

ŜũĽŦŗŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎ

Řťŗť 3 ŐƙŚơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

/ őŝ,ŉŘ,ĽžŧŎļĹƥ ŢŭŌŦŗŏŭŊŘ 

 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ'*

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ, 0302 

ŜŌ,Ŗ, &űĶŞŊŘŝŧşŊŘƥ'*

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 0305  

Ph,D, &Agrucultural Science', 

University of Tsukuba, Japan* 

/77/ 

 

18,7 32,5 18 10 2.&/4' 
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ŌŪŹ ĿŬŹŢ+ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ', şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

 

ĽžŧŎŜŎőŚļŧŎ 

ŜũĽŦŗŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎ

Řťŗť 3 ŐƙŚơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

2 őŝ, ŉŘ, ĶŧŎŉŧ  ŠŜŦļĿŦŗ 

 

ŜŌ,ŏ ' ,œŬĿşŜŎ& , ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2531 

ŜŌ,Ŗ ',œŬĿşŜŎ& , ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘ 

ŝŧşŊŘƥ, 2535 

Ph,D, &Pomology, Postharvest' 

University of Tsukuba, Japan, 

2001 

12,6 24,7 11 25 35&10' 

3 Ţ,ŉŘ, ŜũŏŮŚŗƥ  ĿơŧļűŘŬŢ 

 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ'*

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 031/ 

Ŝŝ,Ŗ, &ŜũŝŜĶŘŘŖűĶŞŊŘ'* 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 0322 

Ph,D, &Bioresource Engineering', 

McGill University, Canada, 2006  

6 8 6 8 5&5' 

2 Řŝ,ŉŘ, ŉŎŦŗ  ŏŭňŗűĶŪŗŘŊũ 

 

ŜŌ,ŏ, &űĶŪŗŘŊũŎũŗŖ ŢŦŎŉŦŏŠŎūŹļ' 

&ŢŧŘŦĶķŧœŬĿ', 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 03/7 

M,S, &Horticulture', Oregon State 

University, U,S,A,, 1980 

Ph,D, &Horticulture', Oregon State, 

U,S,A,, 1983 

 

4 6 4 6 30&/1' 

3 őŝ,ŉŘ, şļŜŎŝŦĶŉũŽ  

ōŎŧœŘœŮŎœļŞƥ 

 

ŏō,ŏ, &ĶŧŘŊŚŧŉ', 

ŖŠŧŜũŌŗŧŚŦŗşŭųķŌŦŗōŘŘŖŧōũŘŧĿ, 

2538 

ŜŌ,ŏ, &űĶŞŊŘŝŧşŊŘƥ', 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0312 

ŜŌ,Ŗ, &űĶŞŊŘŝŧşŊŘƥ', 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 0316 

Dr,sc,agr, &Agriculture Chemistry',                

Georg August University of 

Goettingen, Germany, 2004 

6 6 6 9 37&28' 



 22 

ŌŪŹ ĿŬŹŢ+ŎŧŖşĶŭŚ 
ĹŭňŜŭŇũĶŧŘŝūĶŞŧ &şŧķŧ', şŋŧŏŦŎ 

ŐƙŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŕŧŘťļŧŎşŢŎ 

ĿŦŹŜųŖļ-şŦŐŉŧŠƥ 

 

ĽžŧŎŜŎőŚļŧŎ 

ŜũĽŦŗŘŜŖ                           

&ĽžŧŎŜŎűŘŬŹŢļŴŎ

Řťŗť 3 ŐƙŚơŧşŭŉ' 

ŐƧĽĽŭŏŦŎ űŖŬŹŢŐŘŦŏŐŘŭļ

ŠŚŦĶşŮŊŘ 

ŊŘŪ ŏŝ, ŊŘŪ ŏŝ, 

6 őŝ, ŉŘ, ŢŭŞŧŜŉŪ  ĿŎşŭŊ 

 

ŜŌ,ŏ, &ĿŪŜŜũŌŗŧ'* 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0318 

Ph,D, & Plant Science Phisiology', 

Royal Holloway College University 

of London, U,K,, 2..0 

33,1 8,8 33 8 03&/3' 

7 őŝ,ŉŘ, œŘĿŦŗ  ŘŧĿŊŎťœŦŎōŭƥ 

 

ŜŌ,ŏ, &űŌĹųŎųŚŗŪĶŧŘŏŘŘĽŭ', 

 ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ* 0314  

M,S, &Polymer Chemistry'* Michigan 

Technological University, U,S,A,, 

1999 

Ph,D, &Packaging', Michigan State 

University, U,S,A,, 2003 

23,5 7,3 23,5 7,3 140&6' 

8 őŝ,ŉŘ,ĽŦĶŘœļŝƥ  ŎŧŌŜũĿŦŗ 

 

Ŝŝ,ŏ, &ŜũŝŜĶŘŘŖĹŢŖœũŜűŊŢŘƥ'* 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* 0320 

Ph,D, &Computer Science', The 

University of Queensland, 

Queensland, Australia, 2007 

12 12 12 12 17&2' 

9 Ţ,ŉŘ, űŗŧŜŚŦĶŞňƥ ĽŦŎŌŘƥŏŧļ 

 

ŜŌ,ŏ, &ųŘĹœŬĿ'* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2529 

ŜŌ,Ŗ, &ĶŪńŜũŌŗŧ'*

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ, 2540  

Ph,D, &Entomology', Kansas State 

University, Kansas, U,S,A,, 2005 

6,98 10,25 6,98 11,25 30&20' 

/. őŝ,ŉŘ, œŘşũŘũ  şŬŏœļŞƥşŦļķƥ 

 

ŏĿ,ŏ, &ŏŦłĿŪ', ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ, 

2537 

ŏō,Ŗ, &ĶŧŘűļũŎ', şŋŧŏŦŎŏŦňņũŊœŦŇŎ 

ŏŘũŠŧŘŝŧşŊŘƥ, 2541 

Dr,sc,agr, &Agricultural Economics', 

Hohenheim University, German, 

2004 

6 9 6 9 10&2' 
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3,2,3 ŢŧĽŧŘŗƥœũűŝŞ  

ŌŪŹ ĿŬŹŢ+şĶŭŚ ĹŭňŜŭŇũ şŦļĶŦŉ 

/ ŉŘ ,ŜũŚŧŜŦŚŗƥ  ĹžŧŐŜŎ 

 

Ph,D, &Science of Biophoduction' şŋŧŏŦŎŜũĽŦŗŲŚťœŦŇŎŧŜũŌŗŧŝŧşŊŘƥŲŚť

űŌĹųŎųŚŗŪ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

0 Ŏ ,ş,ŐŧŘũĿŧŊũ űŌŪŗŎĽŭŖœŚ 

 

ŜŌ ,Ŗ' ,ŜũŌŗŧĶŧŘŠŚŦļĶŧŘűĶŸŏ

űĶŪŹŗŜ & 

şŋŧŎŜũŌŗŧĶŧŘŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

1 ŎŧŗŐŘũłłŧ  ĽŦŎŌŘŝŘŪ 

 

ŜŌ ,ŉ',ĿŪŜŜũŌŗŧ&   şŋŧŏŦŎŜũĽŦŗŲŚťœŦŇŎŧŜũŌŗŧŝŧşŊŘƥŲŚť

űŌĹųŎųŚŗŪ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

2 Dr, Guy  SELF 

 

Ph,D, &Plant Physiology' French Agricultural Research Center for 

International Development 

3 ŉŘ ,ŢŊũœļŝƥ  ŎŦŎŌœŦŎōŭƥ 

 

ŐŘ ,ŉ' ,űŌĹųŎųŚŗŪŢŭňŠŕŧœ &  ĶŧŘŵŔŔƝŧŒƜŧŗőŚũŊŲŠơļŐŘťűŌŝŵŌŗ 

4 ŎŧŗşŭŘűŜŌŗƥ  ĶřŞňťűŝŘňŪ 

 

M,S, &Agricultural Engineering' ĶŘŖŜũĿŧĶŧŘűĶŞŊŘ 

5 Řŝ ,ŉŘ ,ŜũűĿŪŗŘ  űţļşŜŦşŉũŽ 

 

Ph,D, &Entomology'  ŝŮŎŗƥŎŜŦŊĶŘŘŖűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

6 ŉŘ ,ŜŧŘŪ  ŵĿŗűŌœ 

 

Ph,D, &Soil Fertility and Plant 

Nutrition' 

ŝŮŎŗƥŜũĽŦŗķƢŧŜŐŌŭŖōŧŎŪ 

9 ŎŧŗŢŭŌŦŗ  ŎœĹŭňŜļŝƥ 

 

M,Sc, &Hortriculture' ĶŘťŌŘŜļűĶŞŊŘŲŚťşŠĶŘňƥ 

10 Dr, Bruce Harte 

 

Ph,D, &Food Science' Michigan State University 

11 ŉŘ ,ŜũųŘĽŎƥ  ŊŦźļűĽŘũłűşŋŪŗŘ 

 

Ph,D, &Health Planning, 

Financing and Economics' 

şžŧŎŦĶļŧŎŐŚŦŉĶŘťŌŘŜļşŧōŧŘňşŭķ 

12 Řŝ ,ŉŘ,ŜŘŘňŧ  ŊŭŚŗōŦł Ph,D, &Agricultural and 

Environmental Chemistry' 

ŝŧŚŌŘŦœŗƥşũŎŌŧļŐƧłłŧŤ 

13 Ŏ ,ş ,ŘŦŖŖƥœŦŎ  ųĶŝŚŧŎŦŎŌƥ 

 

Ph,D, &Plant Physiology, 

Biochemistry and Molecular 

Biology'  

şžŧŎŦĶŜũĽŦŗŲŚťœŦŇŎŧŜũŌŗŧĶŧŘŠŚŦļĶŧŘ

űĶŸŏűĶŪŹŗŜŲŚťŲŐŘŘŮŐőŚũŊőŚűĶŞŊŘ ĶŘŖ

ŜũĿŧĶŧŘűĶŞŊŘ 

14 Řŝ ,ŝŭŕŝŦĶŉũŽ  ŚũŖŐƘŊũ M,S, &Farm Machine Design' ķƢŧŘŧĿĶŧŘŏžŧŎŧł ŖĿ, 

 

15 őŝ ,ŉŘ,ŢŉũŝŦĶŉƥ ĽŮŖŜļŞƥ 

 

ŜŌ ,ŉ' ,ĿŪŜŜũŌŗŧ&   ŖŠŧŜũŌŗŧŚŦŗŲŖơųĽƢ 

14 Dr, Dieter  von Hörsten 

 

Dr, Sci,agri, &Agricultural 

Engineering', Geotg+August 

University of Göttingen, 1994 

University of Göttingen 
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ŌŪŹ ĿŬŹŢ+şĶŭŚ ĹŭňŜŭŇũ şŦļĶŦŉ 

17 őŝ,ŉŘ,ŘňřŌōũŽ řŌōũŘň 

 

Ph,D, &Bioresource Engineering', 

University of Tsukuba, Japan, 

2005 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

18 Řŝ,ŉŘ, ŕŧňŭŜŦŇŎƥ şŘŘœĶŭŚ 

 

Ph,D, &Packaging Technology', 

Victoria University, Australia, 

2004 

ŖŠŧŜũŌŗŧŚŦŗűĶŞŊŘŝŧşŊŘƥ 

19 ŝ,űĶŪŗŘŊũĹŭň ŉŘ, Ŏũōũŗŧ  

ŘŦŊŎŧŐŎŎŌƥ 

 

Ph,D, &Food Science', University 

of Nottingham, U,K,,1977 

ķƢŧŘŧĿĶŧŘŏžŧŎŧł ŖĿ, 

20 Řŝ,ŉŘ,şŦŖœŦŎōƥ ŵĿŗűŌœ 

 

Ph,D, Mech,Eng,, University of 

New England, Australia* /77. 

ķƢŧŘŧĿĶŧŘŏžŧŎŧł ŖĿ, 

 

4, ŢļĹƥŐŘťĶŢŏűĶŪŹŗŜĶŦŏŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 

4,1 őŚĶŧŘűŘŪŗŎŘŮƢķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ  

+ŵŖơŖŪ+ 
 

4,2 ĿơŜļűŜŚŧ  

+ŵŖơŖŪ+ 

 

2,1 ĶŧŘĽŦŉűŜŚŧŲŚťŊŧŘŧļşŢŎ  

+ŵŖơŖŪ+ 

3, ķƢŢĶžŧŠŎŉűĶŪŹŗŜĶŦŏĶŧŘŌžŧųĹŘļļŧŎŠŘŬŢļŧŎŜũĽŦŗ 

5,1 ĹžŧŢōũŏŧŗųŉŗŗơŢ  

ŎŦĶŝūĶŞŧŌŭĶĹŎŊƢŢļŌžŧŜũŌŗŧŎũœŎōƥŴŎŠŦŜķƢŢŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļĶŦŏşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏ

űĶŪŹŗŜŌŪŹŎơŧşŎŴĽŲŚťűĶũŉŐŘťųŗĿŎƥ űœŬŹŢűŐƩŎķƢŢŖŮŚŜũĽŦŗŌŪŹŌŦŎşŖŦŗŊŧŖűŠŊŭĶŧŘňƥ ŴŎŘťŉŦŏŖŧŊŘŅŧŎşŧĶŚ 

ųŉŗőơŧŎĶŧŘűŠŸŎĿŢŏĽŧĶŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŲŚťŖŪĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥ

ŢŗơŧļŎƢŢŗ 0 ĹŎ ŠŦŜķƢŢ-ųĹŘļŘơŧļŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŊƢŢļŵŉƢŘŦŏĶŧŘŢŎŭŖŦŊũĽŧĶĹňťĶŘŘŖĶŧŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧ ŏŦňņũŊŜũŌŗŧŚŦŗ ļŧŎŜũĽŦŗŊƢŢļŖŪĶŧŘĶžŧŠŎŉķŦźŎŊŢŎŜŧļŲőŎļŧŎŜũĽŦŗ

ŢŗơŧļŋŮĶŊƢŢļŊŧŖŠŚŦĶŜũĿŧĶŧŘ ŲŚťĶžŧŠŎŉŘťŗťűŜŚŧĶŧŘŎžŧűşŎŢőŚļŧŎŜũŌŗŧŎũœŎōƥŊŧŖ

ŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ őŚļŧŎŜũĽŦŗŊƢŢļŵŉƢŘŦŏĶŧŘűőŗŲœŘơűŐƩŎŏŌĹŜŧŖŜũĿŧĶŧŘŌŪŹĶŧŘŊŪœũŖœƥŴŎ

ŜŧŘşŧŘŌŪŹşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜŴŠƢĶŧŘŗŢŖŘŦŏ ŲŚťĶŧŘşơļŜũŌŗŧŎũœŎōƥľŏŦŏşŖŏŮŘňƥ

ŊŧŖűĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŌŪŹŘťŏŭŵŜƢŴŎŠŚŦĶşŮŊŘŉƢŜŗ 
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3,0 ŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ  

őŚļŧŎŜũĽŦŗŌŪŹŵŉƢűŐƩŎŢļĹƥĹŜŧŖŘŮƢŴŠŖơŠŘŬŢűŌĹųŎųŚŗŪŌŪŹŌŦŎşŖŦŗŌŧļŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏ

űĶŪŹŗŜ şŧŖŧŘŋŜũűĹŘŧťŠƥŲĶƢŵķŐƧłŠŧŴŎűĿũļŜũŌŗŧŝŧşŊŘƥűĶŞŊŘŵŉƢ ŲŚťşŧŖŧŘŋŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŴŎ

ĶŧŘűőŗŲœŘơĹŜŧŖŘŮƢşŮơőŮƢşŎŴĽ ŎŦĶŜũĽŦŗ ŲŚťĿŭŖĿŎŵŉƢŌŦźļŴŎŘťŉŦŏĿŧŊũ ŠŘŬŢŎŧŎŧĿŧŊũ 

3,1 ĿơŜļűŜŚŧ  

5,3,1 Ųŏŏ /,/ 

  ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŐƙŌŪŹ / ŋūļ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŐƙŌŪŹ 1 

5,3,1 Ųŏŏ 1,2 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0 ŐƙŌŪŹ / ŋūļ ŕŧĹĶŧŘŝūĶŞŧŌŪŹ / ŐƙŌŪŹ 2 

 

5,4 ĽžŧŎŜŎŠŎơŜŗĶũŊ  

  Ųŏŏ /,/  ĽžŧŎŜŎ   26  ŠŎơŜŗĶũŊ 

Ųŏŏ /,0  ĽžŧŎŜŎ   50   ŠŎơŜŗĶũŊ 

 

3,3 ĶŧŘűŊŘŪŗŖĶŧŘ  

(1)  ŴŠƢķƢŢŖŮŚŠƢŢļŐńũŏŦŊũĶŧŘŜũĽŦŗŌŪŹŖŪŠŦŜķƢŢŜũĽŦŗŲŚťĹňŧĽŧŘŗƥŌŪŹŌžŧŜũĽŦŗŴŎŠŦŜķƢŢŌŪŹűĶŪŹŗŜķƢŢļĶŦŏ

ŠŚŦĶşŮŊŘųŉŗŊŘļ 

(2) ŐŅŖŎũűŌŝĶŃŘťűŏŪŗŏ ĶŧŘŏŘũŠŧŘĽŦŉĶŧŘŠŚŦĶşŮŊŘ ŲőŎĶŧŘŝūĶŞŧ ŜũĿŧŌŪŹűŐƘŉşŢŎ ķŦźŎŊŢŎ

ĶŧŘŜŧļŲőŎĶŧŘűŘŪŗŎ űŢĶşŧŘŲŚťŲŏŏŔŢŘƥŖŌŪŹĽžŧűŐƩŎŊŚŢŉĶŧŘŝūĶŞŧĽŎĶŧŘķŢĽŏ

ĶŧŘŝūĶŞŧ ŠŘŬŢķƢŢŖŮŚŢŬŹŎŷ ŌŪŹĽžŧűŐƩŎŲĶơŎŦĶŝūĶŞŧ űœŬŹŢŴŠƢŏŘŘŚŭŜŦŊŋŭŐŘťşļĹƥķŢļŠŚŦĶşŮŊŘ

ŲŚťŴŠƢŎŦĶŝūĶŞŧşžŧűŘŸĽĶŧŘŝūĶŞŧŵŉƢŕŧŗŴŎŘťŗťűŜŚŧŌŪŹĶžŧŠŎŉ 

(3) ĶžŧŠŎŉĿŦŹŜųŖļĶŧŘŴŠƢĹžŧŐŘūĶŞŧ ĽŦŉŌžŧŏŦŎŌūĶĶŧŘŴŠƢĹžŧŐŘūĶŞŧ ŴŠƢŎŦĶŝūĶŞŧŘŧŗļŧŎ

ĹŜŧŖĶƢŧŜŠŎƢŧŐƧłŠŧŢŭŐşŘŘĹŢŗơŧļŊơŢűŎŬŹŢļŊŚŢŉŕŧĹĶŧŘŝūĶŞŧ  

(4) ĶžŧŠŎŉŴŠƢŖŪĶŧŘşŦŖŖŎŧŜũĿŧĶŧŘ ŠŘŬŢŘŦŏŔƧļĶŧŘŏŘŘŗŧŗĽŧĶŜũŌŗŧĶŘœũűŝŞĽŧĶŕŧŗŴŎ

ŲŚťŕŧŗŎŢĶŖŠŧŜũŌŗŧŚŦŗ űœŬŹŢűœũŹŖœŮŎĹŜŧŖŘŮƢŲŚťŐŘťşŏĶŧŘňƥűĶŪŹŗŜĶŦŏĶŧŘŌžŧŜũĽŦŗ  

(5) ŎžŧűşŎŢŊŦŜŢŗơŧļļŧŎŜũĽŦŗŴŠƢŝūĶŞŧ ųŉŗŌŪŹŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŎŦĶŝūĶŞŧŐŘũłłŧ

ųŌŌžŧŠŎƢŧŌŪŹŜŧļŲőŎĶŧŘŝūĶŞŧ ŲŎťŎžŧĶŧŘŝūĶŞŧŲŚťĶŧŘŌžŧŜũŌŗŧŎũœŎōƥķŢļŎŦĶŝūĶŞŧ  

(6) ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŠŚŦĶ ŊƢŢļűŐƩŎŢŧĽŧŘŗƥŐŘťĽžŧ ŀūŹļŖŪĹŭňŜŭŇũŐŘũłłŧűŢĶŠŘŬŢ

űŌŪŗŏűŌơŧ ŠŘŬŢűŐƩŎőŮƢŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘŵŖơŊŹžŧĶŜơŧŘŢļŝŧşŊŘŧĽŧŘŗƥ ŀūŹļŖŪĹŭňŜŭŇũ

ŵŖơŊŹžŧĶŜơŧŘťŉŦŏŐŘũłłŧųŌŠŘŬŢűŌŪŗŏűŌơŧŴŎşŧķŧŜũĿŧŎŦźŎ ŠŘŬŢşŧķŧŜũĿŧŌŪŹşŦŖœŦŎōƥĶŦŎ ŲŚť

ŖŪŐŘťşŏĶŧŘňƥŴŎĶŧŘŌžŧŜũĽŦŗŌŪŹŖũŴĿơşơŜŎŠŎūŹļķŢļĶŧŘŝūĶŞŧűœŬŹŢŘŦŏŐŘũłłŧ  
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(7) ŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŘơŜŖ ĽťűŐƩŎŢŧĽŧŘŗƥŐŘťĽžŧŠŘŬŢŢŧĽŧŘŗƥœũűŝŞĶŸŵŉƢĹŭňŜŭŇũ

ŐŘũłłŧűŢĶŠŘŬŢűŌŪŗŏűŌơŧ ŠŘŬŢűŐƩŎőŮƢŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘŵŖơŊŹžŧĶŜơŧŘŢļ

ŝŧşŊŘŧĽŧŘŗƥŴŎşŧķŧŜũĿŧŎŦźŎ ŠŘŬŢşŧķŧŜũĿŧŌŪŹşŦŖœŦŎōƥĶŦŎ ŲŚťŊƢŢļŖŪŐŘťşŏĶŧŘňƥŴŎĶŧŘ

ŌžŧŜũĽŦŗŌŪŹŖũŴĿơşơŜŎŠŎūŹļķŢļĶŧŘŝūĶŞŧűœŬŹŢŘŦŏŐŘũłłŧ ŠŘŬŢűŐƩŎőŮƢűĿŪŹŗŜĿŧłűľœŧťűŘŬŹŢļ ŴŎ

ĶŘňŪŌŪŹŵŖơşŦļĶŦŉşŋŧŏŦŎŢŭŉŖŝūĶŞŧ 

 

3,4 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎőŚ  

ŐŘťűŖũŎőŚĽŧĶŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧŴŎĶŧŘŌžŧļŧŎŜũĽŦŗ ŌŦźļľŏŦŏŌŪŹĽŦŉşơļŴŠƢĶŦŏŏŦňņũŊ

ŜũŌŗŧŚŦŗŲŚťľŏŦŏŌŪŹĽŦŉşơļŊŧŖŲŏŏŔŢŘƥŖķŢļŠŚŦĶşŮŊŘŤ ŲŚťŐŘťűŖũŎőŚĽŧĶőŚşžŧűŘŸĽķŢļļŧŎŜũĽŦŗ 

şžŧŠŘŦŏĶŧŘşŢŏųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŠŘŬŢŜũŌŗŧŎũœŎōƥŎŦźŎ ĶŘŘŖĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ ĽťŐŘťĶŢŏŉƢŜŗ 

ŢŧĽŧŘŗƥŐŘťĽžŧ ŲŚť-ŠŘŬŢ őŮƢŌŘļĹŭňŜŭŇũŕŧŗŴŎŠŘŬŢŎŢĶşŋŧŏŦŎ ŢŧĽŧŘŗƥŐŘťĽžŧŊƢŢļűŐƩŎőŮƢŵŉƢŘŦŏ

ŐŘũłłŧűŢĶŠŘŬŢűŌŪŗŏűŌơŧŠŘŬŢűŐƩŎőŮƢŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘŵŖơŊŹžŧĶŜơŧŘŢļŝŧşŊŘŧĽŧŘŗƥŴŎ

şŧķŧŜũĿŧŎŦźŎ ŠŘŬŢşŧķŧŜũĿŧŌŪŹşŦŖœŦŎōƥĶŦŎ ŲŚťŊƢŢļŖŪŐŘťşŏĶŧŘňƥŴŎĶŧŘŌžŧŜũĽŦŗŌŪŹŖũŴĿơşơŜŎŠŎūŹļķŢļ

ĶŧŘŝūĶŞŧűœŬŹŢŘŦŏŐŘũłłŧ ŠŘŬŢűŐƩŎőŮƢűĿŪŹŗŜĿŧłűľœŧťűŘŬŹŢļ ŴŎĶŘňŪŌŪŹŵŖơşŦļĶŦŉşŋŧŏŦŎŢŭŉŖŝūĶŞŧ ŀūŹļ

őŚļŧŎŜũĽŦŗĽťŊƢŢļűŐƩŎŵŐŊŧŖűĶňņƥ ŉŦļŎŪź 

1) őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎ ŠŘŬŢşơŜŎŠŎūŹļķŢļ

őŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŠŘŬŢşũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ

ŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļ

ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơ

ŎƢŢŗĶŜơŧ 0  űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ

ŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 

2) őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎ ŠŘŬŢşơŜŎŠŎūŹļķŢļ

őŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŠŘŬŢşũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ

ŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļ

ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơ

ŎƢŢŗĶŜơŧ 3 űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũ

ŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 
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ŠŖŜŉŌŪŹ 4, őŚĶŧŘűŘŪŗŎŘŮƢŲŚťĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚ 

 

1. ĶŧŘœŦŇŎŧĹŭňŚŦĶŞňťœũűŝŞķŢļŎŦĶŝūĶŞŧ  

ĹŭňŚŦĶŞňťœũűŝŞ ĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶũĽĶŘŘŖŎŦĶŝūĶŞŧ 

/, ŖŪĹŜŧŖŘŮƢĹŜŧŖşŧŖŧŘŋŘťŉŦŏşŮļŴŎĶŧŘŜũĽŦŗŉƢŧŎ

űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜŌŪŹŌŦŎşŖŦŗ şŧŖŧŘŋ

ŎžŧŢļĹƥĹŜŧŖŘŮƢŖŧŏŮŘňŧĶŧŘűœŬŹŢœŦŇŎŧļŧŎŜũĽŦŗ

ŵŉƢŢŗơŧļŖŪĹŭňŕŧœűŐƩŎŌŪŹŗŢŖŘŦŏŊŧŖŖŧŊŘŅŧŎ

ŌŧļŜũĿŧĶŧŘ şŧŖŧŘŋŎžŧűşŎŢőŚļŧŎŴŎ

ŘťŉŦŏĿŧŊũŠŘŬŢŎŧŎŧĿŧŊũ 

/,ŎŦĶŝūĶŞŧŊƢŢļşŬŏĹƢŎŲŚťŌžŧĹŜŧŖűķƢŧŴĽŴŎ

őŚļŧŎŜũĽŦŗŢŬŹŎŷŌŪŹűĶŪŹŗŜķƢŢļĶŦŏļŧŎŜũĽŦŗĽŧĶŜŧŘşŧŘ

ŘťŉŦŏŎŧŎŧĿŧŊũ űœŬŹŢŴŠƢűŐƩŎŲŎŜŌŧļŴŎĶŧŘŜũĽŦŗŌŪŹŖŪ

ŖŧŊŘŅŧŎŴŎŘťŉŦŏşŧĶŚ ŲŚťŎžŧŖŧŐŘťĶŢŏĶŦŏ

ŐŘťűŉŸŎŐƧłŠŧŌŪŹŊƢŢļĶŧŘŜũĽŦŗ ŲŚƢŜŎžŧŖŧĶžŧŠŎŉűŐƩŎ

ŠŦŜķƢŢ-ųĹŘļŘơŧļĶŧŘŜũĽŦŗ ķŢŏűķŊĶŧŘŜũĽŦŗŴŎĶŧŘ

œũĽŧŘňŧŘơŜŖĶŦŏŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧ ĶơŢŎşơļŴŠƢ

ĹňťĶŘŘŖĶŧŘŤ ķŢļşŧķŧŜũĿŧŴŠƢĹŜŧŖűŠŸŎĿŢŏ 

0,ŖŪĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũķŢļŎŦĶŝūĶŞŧűŊŘŪŗŖĹŜŧŖŘŮƢ

ŴŠƢœŘƢŢŖŴŎĶŧŘŜũĽŦŗķŦźŎşŮļ ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ

ŊŧŖŠŚŦĶşŮŊŘ ŲŚƢŜşŧŖŧŘŋŏŮŘňŧĶŧŘŢļĹƥĹŜŧŖŘŮƢŌŧļ

ŜũĿŧĶŧŘŊơŧļŷűœŬŹŢŴĿƢŐŘťĶŢŏĶŧŘŉžŧűŎũŎĶŧŘ        Ŝŧļ

ŲőŎĶŧŘŜũĽŦŗŵŉƢŢŗơŧļŉŪ 

1,şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎŦĶŝūĶŞŧŵŉƢŖŪŐŘťşŏĶŧŘňƥ

ĶŧŘŌžŧŜũĽŦŗŘơŜŖĶŦŏŎŦĶŜũĽŦŗŌŪŹŖŪĹŜŧŖĿžŧŎŧłşŮļ ŲŚť

ĶŧŘŴĿƢűĹŘŬŹŢļŖŬŢŜũűĹŘŧťŠƥŵŉƢŢŗơŧļŋŮĶŊƢŢļ űœŬŹŢĶŧŘ

űŘŪŗŎŘŮƢŘơŜŖĶŦŎŲŚťşŧŖŧŘŋŜũűĹŘŧťŠƥőŚŵŉƢŊŧŖ

ŖŧŊŘŅŧŎ 

2,őŚļŧŎŜũĿŧĶŧŘŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥűőŗŲœŘơŴŎ

ŜŧŘşŧŘŜũĿŧĶŧŘŴŎŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŵŉƢŘŦŏĶŧŘŗŢŖŘŦŏ

ķŢļşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

0, ŖŪĹŜŧŖŘŦŏőũŉĿŢŏĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢķŢļ

ŊŎűŢļŲŚťŌŧļŜũĿŧĿŪœŢŗơŧļŊơŢűŎŬŹŢļ şŧŖŧŘŋ

ŊũŉŊŧŖĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘŌŪŹŌŦŎşŖŦŗŖŧ

ŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŲĶƢŐƧłŠŧŊŧŖĶŧŘűŐŚŪŹŗŎŲŐŚļ

ķŢļűŌĹųŎųŚŗŪşŖŦŗŴŠŖơ 

/,şơļűşŘũŖŲŚťşŎŦŏşŎŭŎŴŠƢŎŦĶŝūĶŞŧŵŐŎžŧűşŎŢ

őŚļŧŎŜũĽŦŗŴŎĶŧŘŐŘťĿŭŖşŦŖŖŎŧŠŘŬŢŉŮļŧŎűĶŪŹŗŜĶŦŏ

ŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŴŠƢşŧŖŧŘŋŊũŉŊŧŖ

ĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘ ŖŪĹŜŧŖŘŮƢŴŎŲŎŜĶŜƢŧļķŢļ

şŧķŧŜũĿŧŌŪŹŝūĶŞŧ ŲŚťşŬŹŢşŧŘŲŚĶűŐŚŪŹŗŎŜũşŦŗŌŦŝŎƥ 
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ĹŭňŚŦĶŞňťœũűŝŞ ĶŚŗŭŌōƥĶŧŘşŢŎŲŚťĶũĽĶŘŘŖŎŦĶŝūĶŞŧ 

 ķơŧŜşŧŘĶŦŏŏŭĹŚŧĶŘŌŪŹűĶŪŹŗŜķƢŢļűœŬŹŢűŚŸļűŠŸŎĶŧŘ

űŐŚŪŹŗŎŲŐŚļŲŚťűķƢŧŴĽőŚĶŘťŌŏķŢļűŌĹųŎųŚŗŪŴŠŖơŷ 

0,ĽŦŉŠŧűĹŘŬŹŢļŖŬŢşŋŧŎŌŪŹŲŚťŢžŧŎŜŗĹŜŧŖşťŉŜĶĶŧŘ

ŌŉŚŢļŜũĽŦŗŴŎŠƢŢļŐńũŏŦŊũĶŧŘŴŠƢĶŦŏŎŦĶŝūĶŞŧ 

1,ĶŘťŊŭƢŎŴŠƢŖŪĶŧŘŜũĽŦŗŌŪŹŴĿƢŌŘŦœŗŧĶŘŴŎĶŧŘŌžŧŜũĽŦŗ

ŢŗơŧļĹŭƢŖĹơŧ  

1, űŐƩŎőŮƢŌŪŹŐŘťĶŢŏŉƢŜŗĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ŖŪ

ĽŘŘŗŧŏŘŘňŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ ŴŎĶŧŘŎžŧ

ĹŜŧŖŘŮƢŵŐŴĿƢŴŠƢűĶũŉŐŘťųŗĿŎƥĶŦŏļŧŎŉƢŧŎ

űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ 

/, ŐŚŮĶŒƧļŴŠƢŖŪĽũŊşžŧŎūĶŊơŢĹŜŧŖŀŬŹŢşŦŊŗƥŴŎĶŧŘŌžŧŜũĽŦŗ

ķŢļŊŎűŢļ ŘŮƢĽŦĶŴŠƢűĶŪŗŘŊũŴŎĶŧŘŎžŧőŚļŧŎŜũĽŦŗķŢļ

őŮƢŢŬŹŎŖŧŴĿƢŢƢŧļŢũļ 

 

 

2, ĶŧŘœŦŇŎŧőŚĶŧŘűŘŪŗŎŘŮƢŴŎŲŊơŚťŉƢŧŎ 

0,/ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

0,/,1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

1, ŊŘťŠŎŦĶŴŎĹŭňĹơŧűŘŬŹŢļĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ŖŪŜũŎŦŗ ĹŜŧŖŘŦŏőũŉĿŢŏ ĹŜŧŖűşŪŗşŚť 

ŲŚťĹŜŧŖŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘňŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

2, şŧŖŧŘŋĽŦŉĶŧŘŐƧłŠŧŌŧļĹŭňōŘŘŖ ĽŘũŗōŘŘŖŌŪŹŀŦŏŀƢŢŎűĿũļŜũĿŧĶŧŘ ŠŘŬŢŜũĿŧĿŪœ ųŉŗ

ŴĿƢŉŭŚŗœũŎũĽŢŗơŧļőŮƢŘŮƢŉƢŜŗĹŜŧŖŗŭŊũōŘŘŖ ŠŚŦĶŅŧŎ ŊŧŖŠŚŦĶĶŧŘŌŪŹŖŪűŠŊŭőŚ ŲŚť

ĹơŧŎũŗŖŢŦŎŉŪļŧŖ ŲşŉļŢŢĶŠŘŬŢşŬŹŢşŧŘķƢŢşŘŭŐķŢļŐƧłŠŧųŉŗĹžŧŎūļŋūļĹŜŧŖŘŮƢşūĶķŢļ

őŮƢŢŬŹŎŌŪŹĽťŘŦŏőŚĶŘťŌŏ 

3, şŧŖŧŘŋŘũűŘũŹŖĿŪźŴŠƢűŠŸŎķƢŢŏĶœŘơŢļķŢļĽŘŘŗŧŏŘŘňŌŪŹŴĿƢŢŗŮơŴŎŐƧĽĽŭŏŦŎűœŬŹŢŌŏŌŜŎŲŚť

ŲĶƢŵķşŎŦŏşŎŭŎŢŗơŧļĽŘũļĽŦļŴŠƢőŮƢŢŬŹŎŴĿƢŉŭŚŗœũŎũĽŌŧļŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖŴŎĶŧŘ

ĽŦŉĶŧŘĶŦŏĹŜŧŖķŦŉŲŗƢļŲŚťŐƧłŠŧŌŪŹŖŪőŚĶŘťŌŏŊơŢŊŎűŢļŲŚťőŮƢŢŬŹŎ 

4, ŲşŉļŢŢĶŀūŹļŕŧŜťőŮƢŎžŧ ŲŚťőŮƢŊŧŖŴŎĶŧŘşơļűşŘũŖŴŠƢŖŪĶŧŘŐŘťœřŊũŐńũŏŦŊũŊŧŖŠŚŦĶ

ĹŭňōŘŘŖĽŘũŗōŘŘŖŴŎşŕŧœŲŜŉŚƢŢŖķŢļĶŧŘŌžŧļŧŎ ŲŚťŴŎĿŭŖĿŎ 

 

2.1.2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

ŖŪĶŧŘĽŦŉĶũĽĶŘŘŖŊơŧļŷ űœŬŹŢŴŠƢŎŦĶŝūĶŞŧŴĿƢĿŪŜũŊŢŗơŧļŖŪĹŭňōŘŘŖ ŒƚĶŒŎĶŧŘŢŗŮơŘơŜŖĶŦŎŴŎşŦļĹŖ 

űĹŧŘœşũŌōũķŢļőŮƢŢŬŹŎ ŘŮƢĽŦĶűĹŧŘœĶŃŘťűŏŪŗŏķƢŢŏŦļĹŦŏŊơŧļŷ ĶŧŘĽŦŉĶũĽĶŘŘŖĶŚŭơŖŴŎşŋŧŏŦŎ űŐƩŎĶŧŘŒƚĶ
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ĶŧŘŌžŧļŧŎűŐƩŎŌŪŖ ŖŪĹŜŧŖşŧŖŦĹĹŪ űĹŧŘœĹŜŧŖĹũŉűŠŸŎķŢļőŮƢŢŬŹŎ ŖŪŖŧŘŗŧŌŌŪŹŉŪŴŎşŦļĹŖ űĿơŎ ĶũĽĶŘŘŖ

ŐŅŖŎũűŌŝŎŦĶŝūĶŞŧŴŠŖơ ĶŧŘŌžŧļŧŎŘơŜŖĶŦŏŎŦĶŜũĽŦŗşŋŧŏŦŎŢŬŹŎ űŐƩŎŊƢŎ 

0,/,3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖ  

ĶŧŘŲşŉļĹŜŧŖĹũŉűŠŸŎŲŚťĶŧŘűķƢŧŘơŜŖĶũĽĶŘŘŖķŢļŎŦĶŝūĶŞŧ ŌŪŹŖŪŊơŢĶŧŘĿŪźŎžŧŐŘťűŉŸŎŴŠƢĶŦŏ

şŦļĹŖ ĶŧŘŊŢŏĹžŧŋŧŖŴŎĶŧŘşŦŖŖŎŧ ĶŧŘűķƢŧŘơŜŖŐŘťĿŭŖşŦŖŖŎŧŌŧļŜũĿŧĶŧŘ ĶŧŘŲŏơļŠŎƢŧŌŪŹŌžŧļŧŎ

ŘơŜŖĶŦŎűœŬŹŢĶŧŘŒƚĶŐńũŏŦŊũŊŎŴŎşŕŧŜťűŐƩŎőŮƢŎžŧŲŚťőŮƢŊŧŖ ŌŪŹşŧŖŧŘŋŌžŧļŧŎűŐƩŎŌŪŖ ŲĶƢŵķķƢŢķŦŉŲŗƢļ

ŲŚťŚžŧŉŦŏĹŜŧŖşžŧĹŦłķŢļŐƧłŠŧŌŪŹűĶũŉķūźŎŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

0,0 ĹŜŧŖŘŮƢ 

0,2,1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

1, ŖŪĹŜŧŖűķƢŧŴĽŢŗơŧļŋơŢļŲŌƢŲŚťŚūĶŀūźļŴŎŢļĹƥĹŜŧŖŘŮƢŌŪŹűŐƩŎŲĶơŎŴŎşŧķŧŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœ 

ŘŜŖŌŦźļķƢŢŖŮŚűľœŧťŌŧļŌřŞŃŪ ŠŚŦĶĶŧŘŲŚťŲŎŜĹũŉŌŪŹűŐƩŎŘŧĶŅŧŎ 

2, şŧŖŧŘŋœŦŇŎŧŎŜŦŊĶŘŘŖ ŠŘŬŢşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơųŉŗĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŌŪŹŝūĶŞŧĶŦŏ

ĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŢŬŹŎŷŌŪŹűĶŪŹŗŜķƢŢļ 

3, ŘŮƢűŌĹŎũĹĶŧŘŜũĽŦŗŲŚťĶŧŘœŦŇŎŧķƢŢşŘŭŐ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŵŉƢŢŗơŧļĿŧłľŚŧŉ 

ŖŪĹŜŧŖűķƢŧŴĽŢŗơŧļŚūĶŀūźļŲŚťĶŜƢŧļķŜŧļűĶŪŹŗŜĶŦŏŲŎŜŐńũŏŦŊũŌŪŹűŐŚŪŹŗŎŲŐŚļŴŎŜũĿŧĿŪœŌŦźļŴŎ

ŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ 

4, ŖŪĹŜŧŖŘŮƢŌŪŹűŐƩŎŐƧĽĽŭŏŦŎŴŎşŧķŧŜũĿŧ ŖŪĶŧŘŊũŉŊŧŖĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘŌŦźļŴŎŘťŉŦŏ 

ĿŧŊũŲŚťŎŧŎŧĿŧŊũŌŪŹűŐƩŎŐŘťűŉŸŎŐƧłŠŧşžŧĹŦł ŌŪŹŢŧĽŖŪőŚĶŘťŌŏŊơŢŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

0,2,2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

/, ŎŦĶŝūĶŞŧşŧŖŧŘŋűŚŬŢĶűŘŪŗŎŜũĿŧŌŪŹşŎŴĽűŐƩŎŐŘťųŗĿŎƥ ŲŚťűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥķŢļ

ŊŎűŢļŵŉƢ ųŉŗŖŪĹňŧĽŧŘŗƥŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧłűľœŧťŉƢŧŎŴŎşŧķŧŜũĿŧŊơŧļŷ ĹŢŗŴŠƢ

ĹŜŧŖŘŮƢŲŚťĹžŧŐŘūĶŞŧŴŠƢĶŦŏŎŦĶŝūĶŞŧ 

0, ŖŪĶŧŘŚļŖŬŢŐńũŏŦŊũĽŘũļŴŎŠƢŢļŐńũŏŦŊũĶŧŘŌŪŹŖŪűĹŘŬŹŢļŖŬŢŲŚťŢŭŐĶŘňƥŌŪŹŠŚŧĶŠŚŧŗ 

1, ĶŧŘŜũĽŦŗŴŎŐŘťűŉŸŎŌŪŹŌŦŎşŖŦŗ űŐƩŎŐƧłŠŧŊŧŖĹŜŧŖŊƢŢļĶŧŘķŢļűĶŞŊŘĶŘ őŮƢŐŘťĶŢŏĶŧŘ 

ŠŘŬŢĿŭŖĿŎ ųŉŗşŧŖŧŘŋŎžŧŵŐŴĿƢŐŘťųŗĿŎƥŵŉƢĽŘũļ űŎƢŎŒƚĶŴŠƢŎŦĶŝūĶŞŧűŐƩŎŎŦĶŜũĽŦŗŌŪŹŖŪ

Ĺŭňŕŧœ ŖŪĽŘŘŗŧŏŘŘňķŢļŎŦĶŜũĽŦŗŌŪŹŉŪ ŀŬŹŢşŦŊŗƥŊơŢļŧŎŌŪŹŐńũŏŦŊũĽŧĶĶŧŘŌŪŹŖŪĶŧŘĹŜŏĹŭŖ

ŖŧŊŘŅŧŎŌŧļŜũĿŧĶŧŘĽŧĶĹňŧĽŧŘŗƥŲŚťŏŭĹŚŧĶŘŌŪŹŖŪĹŜŧŖŘŮƢŲŚťŐŘťşŏĶŧŘňƥ 

4, ĶŧŘŎžŧűşŎŢőŚļŧŎŌŧļŜũĿŧĶŧŘŠŘŬŢŎžŧűşŎŢőŚļŧŎŜŧŘşŧŘŌŦźļŴŎŘťŉŦŏĿŧŊũŲŚť-ŠŘŬŢ

ŎŧŎŧĿŧŊũŌŪŹşŧķŧŜũĿŧŴŠƢĶŧŘŗŢŖŘŦŏ ŎŦĶŝūĶŞŧşŧŖŧŘŋşŬŹŢşŧŘĽŧĶĶŧŘűķŪŗŎŲŚťĶŧŘœŮŉ

őơŧŎĶŧŘŎžŧűşŎŢŵŉƢűŐƩŎŢŗơŧļŉŪ űŎƢŎŴŠƢűĶũŉĶŧŘŒƚĶŌŦĶŞťŕŧŞŧŢŦļĶřŞŴŎĶŧŘşŦŖŖŎŧ ŖŪ

ĶŧŘŎžŧűŌĹųŎųŚŗŪşŧŘşŎűŌŝŖŧűŐƩŎşŬŹŢĶŧŘŎžŧűşŎŢŵŉƢűŐƩŎŢŗơŧļŉŪŲŚťŖŪŐŘťşũŌōũŕŧœ 
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0,2,3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎĹŜŧŖŘŮƢ  

/, ŎŦĶŝūĶŞŧşŧŖŧŘŋŜŧļŲőŎĶŧŘŌŉŚŢļ ķŦźŎŊŢŎ ŲŚťŜũűĹŘŧťŠƥőŚŵŉƢŢŗơŧļŋŮĶŊƢŢļŊŧŖ

ŠŚŦĶŜũĿŧĶŧŘ ŌŦŎşŖŦŗ ŖŪĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŌŪŹűĶŪŹŗŜķƢŢļŵŉƢűŐƩŎŢŗơŧļŉŪ şŧŖŧŘŋŲĶƢŵķ

ŐƧłŠŧĽŧĶĶŧŘŜũĽŦŗŉƢŜŗűĹŘŬŹŢļŖŬŢŲŚťűŌĹųŎųŚŗŪŴŠŖơŵŉƢŢŗơŧļűŠŖŧťşŖ 

0, ŎŦĶŝūĶŞŧŖŪĹŜŧŖĶŘťŊŬŢŘŬŢŘƢŎŴŎĶŧŘĹƢŎĹŜƢŧķƢŢŖŮŚŌŧļŜũĿŧĶŧŘŎžŧŖŧŐŘťĶŢŏĶŧŘŜũĽŦŗ

ŵŉƢŢŗơŧļűķƢŧŴĽŴŎŐƧłŠŧŌŪŹŝūĶŞŧŉƢŜŗŊŎűŢļ 

1, ŐŘťűŖũŎĽŧĶĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢŊŧŖŌŪŹŠŚŦĶşŮŊŘĶžŧŠŎŉ 

2, ŐŘťűŖũŎĽŧĶĶŧŘŎžŧűşŎŢŏŌĹŜŧŖŌŧļŜũĿŧĶŧŘŌŪŹŊŪœũŖœƥŴŎŜŧŘşŧŘŌŪŹűŐƩŎŌŪŹŗŢŖŘŦŏķŢļ

şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŲŚťĶŧŘŎžŧűşŎŢŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘ 

2,3 ŌŦĶŞťŌŧļŐƧłłŧ 

0,3,1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ 

1, şŧŖŧŘŋĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧň ŲŚťŢŗơŧļűŐƩŎŘťŏŏŴŎĶŧŘĹƢŎŠŧķƢŢűŌŸĽĽŘũļŴŠŖơŷųŉŗ

ŴĿƢĹŜŧŖűķƢŧŴĽŢŦŎŋơŢļŲŌƢŴŎŌřŞŃŪ ŲŚťűŌĹŎũĹĶŧŘŲşŜļŠŧĹŜŧŖŘŮƢŴŎĶŧŘŜũűĹŘŧťŠƥ

ŐŘťűŉŸŎŲŚťŐƧłŠŧşžŧĹŦłŵŉƢŢŗơŧļşŘƢŧļşŘŘĹƥ 

2, şŧŖŧŘŋşŬŏĹƢŎķƢŢŖŮŚ ŎžŧŖŧŜũűĹŘŧťŠƥŲŚťşŦļűĹŘŧťŠƥ űœŬŹŢœŦŇŎŧŲŎŜŌŧļŲĶƢŵķŐƧłŠŧ

ŉƢŜŗŜũōŪĶŧŘŴŠŖơŷ ŠŘŬŢŊŢŏşŎŢļŐŘťűŉŸŎŐƧłŠŧŵŉƢŢŗơŧļşŘƢŧļşŘŘĹƥ 

3, şŧŖŧŘŋşŦļűĹŘŧťŠƥőŚļŧŎŜũĽŦŗ ŲŚťŌřŞŃŪűœŬŹŢŜŧļŲőŎŲŚťŉžŧűŎũŎųĹŘļĶŧŘŜũĽŦŗŴŠŖơŌŪŹ

şŘƢŧļşŘŘĹƥ ųŉŗŏŮŘňŧĶŧŘŲŎŜĹũŉŊơŧļŷŌŦźļĽŧĶŕŧŗŴŎŲŚťŕŧŗŎŢĶşŧķŧŜũĿŧŌŪŹŝūĶŞŧ

ŴŎķŦźŎşŮļųŉŗŴĿƢĹŜŧŖŘŮƢŌŦźļŕŧĹŌřŞŃŪŲŚťŕŧĹŐńũŏŦŊũ ŊŚŢŉŋūļĶŧŘŴĿƢűŌĹŎũĹĶŧŘŜũĽŦŗ 

ŲŚťŴŠƢķƢŢşŘŭŐŌŪŹşŖŏŮŘňƥŀūŹļķŗŧŗŢļĹƥĹŜŧŖŘŮƢŴŠŖơ ŠŘŬŢŐŘŦŏŐŘŭļŲŎŜŌŧļŐńũŏŦŊũŴŎ

ŜũĿŧĿŪœŌŪŹŖŪŢŗŮơűŉũŖŵŉƢŢŗơŧļŖŪŎŦŗşžŧĹŦł 

0,3,2 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

ŖŪĶŧŘŖŢŏŠŖŧŗŴŠƢűŘŪŗŎŘŮƢĽŧĶĶŧŘŐńũŏŦŊũĽŘũļ ŎŦĶŝūĶŞŧŊƢŢļŌžŧĶŧŘĹƢŎĹŜƢŧŲŚťŘŜŏŘŜŖ

ĹŜŧŖŘŮƢŊơŧļŷŖŧşŮơĶŧŘĶžŧŠŎŉŠŦŜķƢŢŜũŌŗŧŎũœŎōƥ ŖŪĶŧŘŜŧļŲőŎĶŧŘŌžŧļŧŎŢŗơŧļűŐƩŎŘťŏŏ ŲŚť

ŢŢĶŲŏŏĶŧŘŌŉŚŢļŵŉƢŢŗơŧļŋŮĶŊƢŢļ 

şŎŦŏşŎŭŎŴŠƢŖŪĶŧŘŎžŧűşŎŢļŧŎŜũĽŦŗŴŎĶŧŘşŦŖŖŎŧŲŚťĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŢŗơŧļűŐƩŎŘťŏŏ 

şŧŖŧŘŋşŬŹŢşŧŘŴŠƢőŮƢŢŬŹŎűķƢŧŴĽŵŉƢļơŧŗ ŲşŉļĹŜŧŖűŠŸŎŴŎŐŘťűŉŸŎŊơŧļŷŵŉƢŢŗơŧļŋŮĶŊƢŢļ  

0,3,3 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŌŧļŐƧłłŧ  

őŚļŧŎĽŧĶĶŧŘŎžŧűşŎŢŴŎĶŧŘĹƢŎĹŜƢŧ ŜũűĹŘŧťŠƥŲŚťŲĶƢŵķŐƧłŠŧŢŗơŧļűŐƩŎŘťŏŏ ŐŘťŗŭĶŊƥŴĿƢ

űŌĹųŎųŚŗŪŵŉƢŢŗơŧļŋŮĶŊƢŢļ ĶŧŘŖŪşơŜŎŘơŜŖķŢļŎŦĶŝūĶŞŧŊơŢĶŧŘŲŚĶűŐŚŪŹŗŎŌŦŝŎŜũşŦŗ ŲŚťŋĶűŋŪŗļ

ŐŘťűŉŸŎĹŜŧŖŘŮƢŘťŠŜơŧļŎŦĶŝūĶŞŧŉƢŜŗĶŦŎ 
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0,2 ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

0,2,/ őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŊŦŜŏŭĹĹŚŲŚťĹŜŧŖşŧŖŧŘŋŴŎ

ĶŧŘŘŦŏőũŉĿŢŏ  

1, ŖŪŖŎŭŞŗşŦŖœŦŎōƥŌŪŹŉŪ şŧŖŧŘŋşŬŹŢşŧŘĶŦŏĶŚŭơŖŏŭĹĹŚŠŚŧĶŠŚŧŗŌŦźļŉƢŧŎűĿŬźŢĿŧŊũŲŚť

ŜŦŇŎōŘŘŖ 

2, şŧŖŧŘŋŜŧļŲőŎŜũűĹŘŧťŠƥŲŚťŲĶƢŐƧłŠŧŌŪŹŀŦŏŀƢŢŎşŮļŖŧĶŉƢŜŗŊŎűŢļ ŴĿƢĹŜŧŖŘŮƢŴŎ

ŝŧşŊŘƥŖŧĿŪźŎžŧşŦļĹŖŴŎŐŘťűŉŸŎŌŪŹűŠŖŧťşŖ ŘŜŖŌŦźļŜŧļŲőŎŴŎĶŧŘŐŘŦŏŐŘŭļŊŎűŢļŲŚť

ŢļĹƥĶŘŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

3, şŘƢŧļŐńũşŦŖœŦŎōƥŴŎĶũĽĶŘŘŖĶŚŭơŖŢŗơŧļşŘƢŧļşŘŘĹƥ ŲŚťŲşŉļŢŢĶŋūļĹŜŧŖųŉŉűŉơŎŴŎ

ĶŧŘűŐƩŎőŮƢŎžŧŴŎŌŧļŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœ ŲŚťşŦļĹŖŌŪŹŀŦŏŀƢŢŎ 

0,2,0 ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļ

ŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ  

1, şơļűşŘũŖŴŠƢŎŦĶŝūĶŞŧŵŉƢŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎĶŧŘŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŌŪŹĽŦŉķūźŎŌŦźļŴŎ

ŲŚťŎŢĶşŋŧŏŦŎ 

0, ŖŪĶŧŘŒƚĶŌŦĶŞťŴŎĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎĶŧŘşŦŖŖŎŧķŢļŎŦĶŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘŌŪŹ

ĶžŧŠŎŉ 

1, ŒƚĶŒŎŴŠƢŎŦĶŝūĶŞŧŵŉƢŌžŧļŧŎŜũĽŦŗŘơŜŖĶŦŏŏŭĹŚŧĶŘŌŪŹűĶŪŹŗŜķƢŢļ ŵŉƢŖŪųŢĶŧşŴŎĶŧŘ

ŲŚĶűŐŚŪŹŗŎűŘŪŗŎŘŮƢĹŜŧŖĹũŉűŠŸŎŲŚťŐŘťşŏĶŧŘňƥĶŦŏŎŦĶŜũĽŦŗŌŪŹŖŪĹŜŧŖŘŮƢŲŚť

ŐŘťşŏĶŧŘňƥ 

0,2,1 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚť

ĹŜŧŖŘŦŏőũŉĿŢŏ  

/, ŖŪŎŦĶŝūĶŞŧŎžŧűşŎŢőŚļŧŎŜũĽŦŗŴŎĶŧŘŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŌŪŹĽŦŉķūźŎŌŦźļŴŎŲŚťŎŢĶ

şŋŧŏŦŎŢŗơŧļşŖŹžŧűşŖŢ 

0, ŐŘťűŖũŎőŚĶŧŘŎžŧűşŎŢőŚļŧŎŜũĽŦŗķŢļŎŦĶŝūĶŞŧŴŎĶŧŘşŦŖŖŎŧűŐƩŎŌŪŹŎơŧœŢŴĽ 

1, ŖŪőŚļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥŌŪŹŖŪĶŧŘĶžŧŠŎŉŐŘťűŉŸŎŐƧłŠŧĽŧĶűĶŞŊŘĶŘ 

őŮƢŐŘťĶŢŏĶŧŘ ŲŚťĿŭŖĿŎ ŌŪŹűĶŪŹŗŜķƢŢļĶŦŏűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ļŧŎŜũĽŦŗ

şŧŖŧŘŋŎžŧŵŐŴĿƢŲĶƢŵķŐƧłŠŧŵŉƢĽŘũļ 
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2.5 ŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

0,5,1 őŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

1, şŧŖŧŘŋĹŦŉĶŘŢļķƢŢŖŮŚŌŧļĹňũŊŝŧşŊŘƥŲŚťşŋũŊũűœŬŹŢŎžŧŖŧŴĿƢŴŎĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŴŎ

ŐŘťűŉŸŎŐƧłŠŧŌŪŹşžŧĹŦłŲŚťŀŦŏŀƢŢŎ 

2, şŧŖŧŘŋşŘŭŐŐƧłŠŧŲŚťűşŎŢŲŎťŲĶƢŵķŐƧłŠŧŴŎŉƢŧŎŊơŧļŷ ųŉŗűĽŧťŚūĶŴŎşŧķŧŜũĿŧ

űľœŧť 

3, şŧŖŧŘŋşŬŹŢşŧŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœŉƢŜŗűŌĹųŎųŚŗŪŌŪŹűŠŖŧťşŖĶŦŏĶŚŭơŖŏŭĹĹŚŊơŧļŷŴŎ

ŜļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŌŦźļŴŎŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ ųŉŗĶŧŘŎžŧűşŎŢŘŧŗļŧŎŌŦźļŴŎ

ŘŮŐŲŏŏŌŪŹűŐƩŎŌŧļĶŧŘŲŚťŵŖơűŐƩŎŌŧļĶŧŘ ŲŏŏŐŧĶűŐŚơŧ ŠŘŬŢőơŧŎşũŹļŊŪœũŖœƥŌŧļ

ŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ ŘŜŖŌŦźļŜũŌŗŧŎũœŎōƥŠŘŬŢųĹŘļĶŧŘĹƢŎĹŜƢŧŜũĽŦŗŌŪŹşžŧĹŦł 

0,3,0  ĶŚŗŭŌōƥĶŧŘşŢŎŌŪŹŴĿƢŴŎĶŧŘœŦŇŎŧĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ  

1, şơļűşŘũŖŎŦĶŝūĶŞŧŴŒƜŠŧĹŜŧŖŘŮƢŴŎĶŧŘŌŉŚŢļŌŧļşŋũŊũ ĶŧŘŴĿƢųŐŘŲĶŘŖşžŧűŘŸĽŘŮŐŴŎĶŧŘ

ĹžŧŎŜňŜũűĹŘŧťŠƥķƢŢŖŮŚĽŧĶļŧŎŜũĽŦŗ 

2, ĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧŊƢŢļŴĿƢşŬŹŢŢũűŚŸĶŌŘŢŎũĶşƥŌŪŹŉŪŖŪĹŭňŕŧœŴŎĶŧŘűşŎŢőŚĶŧŘŜũĽŦŗŴŎ

ĶŧŘşŦŖŖŎŧ 

3, ŖŢŏŠŖŧŗļŧŎŴŠƢŎŦĶŝūĶŞŧĹƢŎĹŜƢŧķƢŢŖŮŚŜũĿŧĶŧŘŌŪŹŌŦŎşŖŦŗŉƢŜŗűŌĹųŎųŚŗŪŌŧļĶŧŘ

űŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŜũĽŦŗ 

0,3,1 ĶŚŗŭŌōƥĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢŉƢŧŎŌŦĶŞťŴŎĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘ

şŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

1, őŚļŧŎŜũĽŦŗŌŪŹŖŪĹŭňŕŧœŲŚťŋŮĶŊƢŢļŊŧŖŖŧŊŘŅŧŎŌŧļŜũĿŧĶŧŘŌŪŹŌŦŎşŖŦŗ űŐƩŎŌŪŹŗŢŖŘŦŏ

ŴŎşŧķŧŜũĿŧ ŵŉƢűőŗŲœŘơşŮơşŧōŧŘňťŴŎŘťŉŦŏĿŧŊũŠŘŬŢŘťŉŦŏŎŧŎŧĿŧŊũ 

2, ŎŦĶŝūĶŞŧŖŪĶŧŘşŘƢŧļŲŚťűŘŪŗŏűŘŪŗļőŚļŧŎŉƢŜŗųŐŘŲĶŘŖ Power Point ŵŉƢ ŴŎĶŧŘ

ŎžŧűşŎŢŊơŢŌŪŹŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

3, ŎŦĶŝūĶŞŧşŧŖŧŘŋőŚũŊŜũŌŗŧŎũœŎōƥŌŪŹŖŪĹŭňŕŧœ ŴĿƢűŐƩŎķƢŢŖŮŚŌŧļŜũĿŧĶŧŘŌŪŹŎơŧűĿŬŹŢŋŬŢ

ŲŚťŌŦŎşŖŦŗ űŐƩŎőŚļŧŎĶŧŘĹƢŎĹŜƢŧŌŧļŉƢŧŎűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜŌŪŹşŧŖŧŘŋ

ŎžŧŵŐŴĿƢŐŘťųŗĿŎƥĶŦŏűĶŞŊŘĶŘ őŮƢŐŘťĶŢŏĶŧŘŲŚťĿŭŖĿŎŵŉƢűŐƩŎŢŗơŧļŉŪ
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3, ŲőŎŌŪŹŲşŉļĶŧŘĶŘťĽŧŗĹŜŧŖŘŦŏőũŉĿŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢşŮơĶŘťŏŜŎŜũĿŧ &Curriculum mapping'    

ĶŘťŏŜŎŜũĿŧ ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ĹŜŧŖŘŮƢ 

 

ŌŦĶŞťŌŧļŐƧłłŧ 

 

ŌŦĶŞť

ĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŏŭĹĹŚŲŚť

ĹŜŧŖŘŦŏőũŉĿŢŏ 

 

ŌŦĶŞťĶŧŘ

ŜũűĹŘŧťŠƥűĿũļ

ŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ 

ŲŚťĶŧŘŴĿƢ

űŌĹųŎųŚŗŪ

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 

 7.0697 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ Ųŏŏ 

1,1   

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 7.0667 ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ Ųŏŏ 

1,2   

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 ̧ĹŜŧŖŘŦŏőũŉĿŢŏŠŚŦĶ                   ¹ ĹŜŧŖŘŦŏőũŉĿŢŏŘŢļ
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őŚĶŧŘűŘŪŗŎŘŮƢŴŎŊŧŘŧļŖŪĹŜŧŖŠŖŧŗŉŦļŎŪź 

/, ĹŭňōŘŘŖ ĽŘũŗōŘŘŖ 

&1,1' ŊŘťŠŎŦĶŴŎĹŭňĹơŧűŘŬŹŢļĹŭňōŘŘŖ ĽŘũŗōŘŘŖ ŖŪŜũŎŦŗ ĹŜŧŖŘŦŏőũŉĿŢŏ ĹŜŧŖűşŪŗşŚť ŲŚť

ĹŜŧŖŀŬŹŢşŦŊŗƥşŭĽŘũŊ ŖŪĽŘŘŗŧŏŘŘňŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœ 

&1,2' şŧŖŧŘŋĽŦŉĶŧŘŐƧłŠŧŌŧļĹŭňōŘŘŖ ĽŘũŗōŘŘŖŌŪŹŀŦŏŀƢŢŎűĿũļŜũĿŧĶŧŘ ŠŘŬŢŜũĿŧĿŪœ ųŉŗŴĿƢ

ŉŭŚŗœũŎũĽŢŗơŧļőŮƢŘŮƢŉƢŜŗĹŜŧŖŗŭŊũōŘŘŖ ŠŚŦĶŅŧŎ ŊŧŖŠŚŦĶĶŧŘŌŪŹŖŪűŠŊŭőŚ ŲŚťĹơŧŎũŗŖŢŦŎŉŪ

ļŧŖ ŲşŉļŢŢĶŠŘŬŢşŬŹŢşŧŘķƢŢşŘŭŐķŢļŐƧłŠŧųŉŗĹžŧŎūļŋūļĹŜŧŖŘŮƢşūĶķŢļőŮƢŢŬŹŎŌŪŹĽťŘŦŏ

őŚĶŘťŌŏ 

&1,3' şŧŖŧŘŋŘũűŘũŹŖĿŪźŴŠƢűŠŸŎķƢŢŏĶœŘơŢļķŢļĽŘŘŗŧŏŘŘňŌŪŹŴĿƢŢŗŮơŴŎŐƧĽĽŭŏŦŎűœŬŹŢŌŏŌŜŎŲŚťŲĶƢŵķ

şŎŦŏşŎŭŎŢŗơŧļĽŘũļĽŦļŴŠƢőŮƢŢŬŹŎŴĿƢŉŭŚŗœũŎũĽŌŧļŉƢŧŎĹŭňōŘŘŖ ĽŘũŗōŘŘŖŴŎĶŧŘĽŦŉĶŧŘĶŦŏ

ĹŜŧŖķŦŉŲŗƢļŲŚťŐƧłŠŧŌŪŹŖŪőŚĶŘťŌŏŊơŢŊŎűŢļŲŚťőŮƢŢŬŹŎ 

&1,4' ŲşŉļŢŢĶŀūŹļŕŧŜťőŮƢŎžŧ ŲŚťőŮƢŊŧŖŴŎĶŧŘşơļűşŘũŖŴŠƢŖŪĶŧŘŐŘťœřŊũŐńũŏŦŊũŊŧŖŠŚŦĶ

ĹŭňōŘŘŖĽŘũŗōŘŘŖŴŎşŕŧœŲŜŉŚƢŢŖķŢļĶŧŘŌžŧļŧŎ ŲŚťŴŎĿŭŖĿŎ 

0, ĹŜŧŖŘŮƢ 

&2,1' ŖŪĹŜŧŖűķƢŧŴĽŢŗơŧļŋơŢļŲŌƢŲŚťŚūĶŀūźļŴŎŢļĹƥĹŜŧŖŘŮƢŌŪŹűŐƩŎŲĶơŎŴŎşŧķŧŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœ 

ŘŜŖŌŦźļķƢŢŖŮŚűľœŧťŌŧļŌřŞŃŪ ŠŚŦĶĶŧŘŲŚťŲŎŜĹũŉŌŪŹűŐƩŎŘŧĶŅŧŎ 

&2,2' şŧŖŧŘŋœŦŇŎŧŎŜŦŊĶŘŘŖ ŠŘŬŢşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơųŉŗĶŧŘŏŮŘňŧĶŧŘĹŜŧŖŘŮƢŌŪŹŝūĶŞŧĶŦŏ

ĹŜŧŖŘŮƢŴŎŝŧşŊŘƥŢŬŹŎŷŌŪŹűĶŪŹŗŜķƢŢļ 

&2,3' ŘŮƢűŌĹŎũĹĶŧŘŜũĽŦŗŲŚťĶŧŘœŦŇŎŧķƢŢşŘŭŐ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŵŉƢŢŗơŧļĿŧłľŚŧŉ ŖŪ

ĹŜŧŖűķƢŧŴĽŢŗơŧļŚūĶŀūźļŲŚťĶŜƢŧļķŜŧļűĶŪŹŗŜĶŦŏŲŎŜŐńũŏŦŊũŌŪŹűŐŚŪŹŗŎŲŐŚļŴŎŜũĿŧĿŪœŌŦźļŴŎ

ŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ 

&2,4' ŖŪĹŜŧŖŘŮƢŌŪŹűŐƩŎŐƧĽĽŭŏŦŎŴŎşŧķŧŜũĿŧ ŖŪĶŧŘŊũŉŊŧŖĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũĿŧĶŧŘŌŦźļŴŎ

ŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũŌŪŹűŐƩŎŐŘťűŉŸŎŐƧłŠŧşžŧĹŦł ŌŪŹŢŧĽŖŪőŚĶŘťŌŏŊơŢŜũĿŧĶŧŘŲŚť

ŜũĿŧĿŪœ 

1, ŌŦĶŞťŌŧļŐƧłłŧ 

&3,1' şŧŖŧŘŋĹũŉŢŗơŧļŖŪŜũĽŧŘňłŧň ŲŚťŢŗơŧļűŐƩŎŘťŏŏŴŎĶŧŘĹƢŎŠŧķƢŢűŌŸĽĽŘũļŴŠŖơŷųŉŗŴĿƢ

ĹŜŧŖűķƢŧŴĽŢŦŎŋơŢļŲŌƢŴŎŌřŞńŪ ŲŚťűŌĹŎũĹĶŧŘŲşŜļŠŧĹŜŧŖŘŮƢŴŎĶŧŘŜũűĹŘŧťŠƥŐŘťűŉŸŎ

ŲŚťŐƧłŠŧşžŧĹŦłŵŉƢŢŗơŧļşŘƢŧļşŘŘĹƥ 

&3,2' şŧŖŧŘŋşŬŏĹƢŎķƢŢŖŮŚ ŎžŧŖŧŜũűĹŘŧťŠƥŲŚťşŦļűĹŘŧťŠƥ űœŬŹŢœŦŇŎŧŲŎŜŌŧļŲĶƢŵķŐƧłŠŧŉƢŜŗ

ŜũōŪĶŧŘŴŠŖơŷ ŠŘŬŢŊŢŏşŎŢļŐŘťűŉŸŎŐƧłŠŧŵŉƢŢŗơŧļşŘƢŧļşŘŘĹƥ 
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&3,3' şŧŖŧŘŋşŦļűĹŘŧťŠƥőŚļŧŎŜũĽŦŗ ŲŚťŌřŞŃŪűœŬŹŢŜŧļŲőŎŲŚťŉžŧűŎũŎųĹŘļĶŧŘŜũĽŦŗŴŠŖơŌŪŹ

şŘƢŧļşŘŘĹƥ ųŉŗŏŮŘňŧĶŧŘŲŎŜĹũŉŊơŧļŷŌŦźļĽŧĶŕŧŗŴŎŲŚťŕŧŗŎŢĶşŧķŧŜũĿŧŌŪŹŝūĶŞŧŴŎ

ķŦźŎşŮļųŉŗŴĿƢĹŜŧŖŘŮƢŌŦźļŕŧĹŌřŞŃŪŲŚťŕŧĹŐńũŏŦŊũ ŊŚŢŉŋūļĶŧŘŴĿƢűŌĹŎũĹĶŧŘŜũĽŦŗ ŲŚťŴŠƢ

ķƢŢşŘŭŐŌŪŹşŖŏŮŘňƥŀūŹļķŗŧŗŢļĹƥĹŜŧŖŘŮƢŴŠŖơ ŠŘŬŢŐŘŦŏŐŘŭļŲŎŜŌŧļŐńũŏŦŊũŴŎŜũĿŧĿŪœŌŪŹŖŪŢŗŮơ

űŉũŖŵŉƢŢŗơŧļŖŪŎŦŗşžŧĹŦł 

 

2, ŌŦĶŞťĹŜŧŖşŦŖœŦŎōƥŘťŠŜơŧļŏŭĹĹŚŲŚťĹŜŧŖŘŦŏőũŉĿŢŏ 

&4,1' ŖŪŖŎŭŞŗşŦŖœŦŎōƥŌŪŹŉŪ şŧŖŧŘŋşŬŹŢşŧŘĶŦŏĶŚŭơŖŏŭĹĹŚŠŚŧĶŠŚŧŗŌŦźļŉƢŧŎűĿŬźŢĿŧŊũŲŚť

ŜŦŇŎōŘŘŖ 

&4,2' şŧŖŧŘŋŜŧļŲőŎŜũűĹŘŧťŠƥŲŚťŲĶƢŐƧłŠŧŌŪŹŀŦŏŀƢŢŎşŮļŖŧĶŉƢŜŗŊŎűŢļ ŴĿƢĹŜŧŖŘŮƢŴŎŝŧşŊŘƥ

ŖŧĿŪźŎžŧşŦļĹŖŴŎŐŘťűŉŸŎŌŪŹűŠŖŧťşŖ ŘŜŖŌŦźļŜŧļŲőŎŴŎĶŧŘŐŘŦŏŐŘŭļŊŎűŢļŲŚťŢļĹƥĶŘŵŉƢ

ŢŗơŧļŖŪŐŘťşũŌōũŕŧœ 

&4,3' şŘƢŧļŐńũşŦŖœŦŎōƥŴŎĶũĽĶŘŘŖĶŚŭơŖŢŗơŧļşŘƢŧļşŘŘĹƥ ŲŚťŲşŉļŢŢĶŋūļĹŜŧŖųŉŉűŉơŎŴŎĶŧŘ

űŐƩŎőŮƢŎžŧŴŎŌŧļŜũĿŧĶŧŘŠŘŬŢŜũĿŧĿŪœ ŲŚťşŦļĹŖŌŪŹŀŦŏŀƢŢŎ 

 

3, ŌŦĶŞťĶŧŘŜũűĹŘŧťŠƥűĿũļŊŦŜűŚķ ĶŧŘşŬŹŢşŧŘ ŲŚťĶŧŘŴĿƢűŌĹųŎųŚŗŪşŧŘşŎűŌŝ 

&5,1' şŧŖŧŘŋĹŦŉĶŘŢļķƢŢŖŮŚŌŧļĹňũŊŝŧşŊŘƥŲŚťşŋũŊũűœŬŹŢŎžŧŖŧŴĿƢŴŎĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŴŎ

ŐŘťűŉŸŎŐƧłŠŧŌŪŹşžŧĹŦłŲŚťŀŦŏŀƢŢŎ 

&5,2' şŧŖŧŘŋşŘŭŐŐƧłŠŧŲŚťűşŎŢŲŎťŲĶƢŵķŐƧłŠŧŴŎŉƢŧŎŊơŧļŷ ųŉŗűĽŧťŚūĶŴŎşŧķŧŜũĿŧ

űľœŧť 

&5,3' şŧŖŧŘŋşŬŹŢşŧŘŢŗơŧļŖŪŐŘťşũŌōũŕŧœŉƢŜŗűŌĹųŎųŚŗŪŌŪŹűŠŖŧťşŖĶŦŏĶŚŭơŖŏŭĹĹŚŊơŧļŷŴŎŜļ

ŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŌŦźļŴŎŘťŉŦŏĿŧŊũŲŚťŎŧŎŧĿŧŊũ ųŉŗĶŧŘŎžŧűşŎŢŘŧŗļŧŎŌŦźļŴŎŘŮŐŲŏŏŌŪŹ

űŐƩŎŌŧļĶŧŘŲŚťŵŖơűŐƩŎŌŧļĶŧŘ ŲŏŏŐŧĶűŐŚơŧ ŠŘŬŢőơŧŎşũŹļŊŪœũŖœƥŌŧļŜũĿŧĶŧŘŲŚť

ŜũĿŧĿŪœ ŘŜŖŌŦźļŜũŌŗŧŎũœŎōƥŠŘŬŢųĹŘļĶŧŘĹƢŎĹŜƢŧŜũĽŦŗŌŪŹşžŧĹŦł 
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ŠŖŜŉŌŪŹ 5, ŠŚŦĶűĶňņƥŴŎĶŧŘŐŘťűŖũŎőŚŎŦĶŝūĶŞŧ 

1, ĶŃŘťűŏŪŗŏŠŘŬŢŠŚŦĶűĶňņƥ ŴŎĶŧŘŴŠƢŘťŉŦŏĹťŲŎŎ  

 ŴĿƢŘťŏŏŢŦĶŞŘŚžŧŉŦŏķŦźŎŲŚťĹơŧŚžŧŉŦŏķŦźŎŴŎĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚĶŧŘŝūĶŞŧŴŎŲŊơŚťĶŘťŏŜŎŜũĿŧ              

ųŉŗŲŏơļĶŧŘĶžŧŠŎŉŢŦĶŞŘŚžŧŉŦŏķŦźŎűŐƩŎ 1 ĶŚŭơŖ  ĹŬŢ ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŵŖơ

ŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŲŚťŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŗŦļŵŖơŖŪĶŧŘŐŘťűŖũŎőŚ  

  &1' ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŖŪĹơŧŚžŧŉŦŏķŦźŎ ŴŠƢĶžŧŠŎŉ ŉŦļŎŪź 

   ŢŦĶŞŘŚžŧŉŦŏķŦźŎ     ĹŜŧŖŠŖŧŗ   ĹơŧŚžŧŉŦŏķŦźŎ 

    A ŉŪűŗŪŹŗŖ         &excellent' 4,00 

    B) ŉŪŖŧĶ &very good'  3,50 

    B ŉŪ  &good'  1,.. 

    C) ŉŪœŢŴĿƢ &fairly good' 2,50 

    C œŢŴĿƢ &fair'  2,00 

   D) ŢơŢŎ &poor'  1,50 

    D ŢơŢŎŖŧĶ &very poor'  1,00 

    F ŊĶ &failed'  0,00 

 

 &2' ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŵŖơŖŪĹơŧŚžŧŉŦŏķŦźŎ  ŴŠƢĶžŧŠŎŉ  ŉŦļŎŪź 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎ  ĹŜŧŖŠŖŧŗ 

   S űŐƩŎŌŪŹœŢŴĽ &satisfactory' 

   U ŵŖơűŐƩŎŌŪŹœŢŴĽ &unsatisfactory' 

   V űķƢŧŘơŜŖŝūĶŞŧ &visiting' 

   W ŋŢŎĶŘťŏŜŎŜũĿŧ &withdrawn' 

 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎŌŪŹŗŦļŵŖơŖŪĶŧŘŐŘťűŖũŎőŚ  ŴŠƢĶžŧŠŎŉ ŉŦļŎŪź 

  ŢŦĶŞŘŚžŧŉŦŏķŦźŎ ĹŜŧŖŠŖŧŗ 

   I ĶŧŘŜŦŉőŚŗŦļŵŖơşŖŏŮŘňƥ  &incomplete' 

   P ĶŧŘűŘŪŗŎĶŧŘşŢŎŗŦļŵŖơşũźŎşŭŉ &in progress' 

   T ŜũŌŗŧŎũœŎōƥ   &thesis 

    ŗŦļŢŗŮơŴŎŘťŠŜơŧļŉžŧűŎũŎĶŧŘ in progress' 

 ĶŘťŏŜŎŜũĿŧŌŪŹĶžŧŠŎŉŴŠƢŜŦŉŲŚťŐŘťűŖũŎőŚŉƢŜŗŢŦĶŞŘŚžŧĶŦŏķŦźŎ S ŠŘŬŢ U ŵŉƢŲĶơ ĶŘťŏŜŎŜũĿŧ 

7.0667 ŲŚť 7.0677 
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2, ĶŘťŏŜŎĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧ  

0,/ ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢķňťŎŦĶŝūĶŞŧŗŦļŵŖơşžŧűŘŸĽĶŧŘŝūĶŞŧ 

ŊũŉŊŧŖĽŧĶŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧķŢļŎŦĶŝūĶŞŧ 

 

0,0 ĶŧŘŌŜŎşŢŏŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢŠŚŦļĽŧĶŎŦĶŝūĶŞŧşžŧűŘŸĽĶŧŘŝūĶŞŧ 

  ŐŘťűŖũŎĽŧĶŏŦňņũŊŌŪŹĽŏ 

  ŐŘťűŖũŎĽŧĶőŮƢŴĿƢŏŦňņũŊ 

   

3, űĶňņƥĶŧŘşžŧűŘŸĽĶŧŘŝūĶŞŧŊŧŖŠŚŦĶşŮŊŘ  

 ŠŚŦĶşŮŊŘ Ųŏŏ /,1 
 /, şŢŏőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination' 

 0, şŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

 3,  ŐńũŏŦŊũĹŘŏŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ 

2, şŢŏőơŧŎĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ &Comprehensive Examination' 

3, şŢŏőơŧŎĶŧŘşŢŏŐŘťűŖũŎőŚŜũŌŗŧŎũœŎōƥ 

4, őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎ 

ŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŠŘŬŢ

şũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer 

review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ

ŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ųŉŗőŚļŧŎŌŪŹ

űőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơ

ŎƢŢŗĶŜơŧ 0  űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘ

ŘťŉŦŏŎŧŎŧĿŧŊũŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 

 7, űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũĹŘŏŋƢŜŎŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗ 

 ĶŧŘœũĽŧŘňŧűĶŪŗŘŊũŲŚťŝŦĶŉũŽķŢļŎŦĶŝūĶŞŧ œ,ŝ,033. 

 

  ŠŚŦĶşŮŊŘ Ųŏŏ 1,0  

                    1   ,şŢŏőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ &Qualifying Examination' 

 2, şŢŏőơŧŎŕŧŞŧŊơŧļŐŘťűŌŝŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ 

 1, ŐńũŏŦŊũĹŘŏŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ 

 2, şŢŏőơŧŎĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ  &Comprehensive Examination'                                               
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 5,   şŢŏőơŧŎĶŧŘşŢŏŐŘťűŖũŎőŚŜũŌŗŧŎũœŎōƥ 

6, őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘŴŠƢőŚļŧŎ 

ŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļŜũĿŧĶŧŘŠŘŬŢ

şũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer 

review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ

ŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ųŉŗőŚļŧŎŌŪŹ

űőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơ

ŎƢŢŗĶŜơŧ 3 űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘ

ŘťŉŦŏŎŧŎŧĿŧŊũŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 

 7, űŐƩŎőŮƢŖŪĹŭňşŖŏŦŊũĹŘŏŋƢŜŎŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘ

œũĽŧŘňŧűĶŪŗŘŊũŲŚťŝŦĶŉũŽķŢļŎŦĶŝūĶŞŧ œ,ŝ,033. 
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ŠŖŜŉŌŪŹ 6, ĶŧŘœŦŇŎŧĹňŧĽŧŘŗƥ  

1, ĶŧŘűŊŘŪŗŖĶŧŘşžŧŠŘŦŏŢŧĽŧŘŗƥŴŠŖơ  

(1) ŖŪĶŧŘŐŅŖŎũűŌŝŲŎťŲŎŜĶŧŘűŐƩŎĹŘŮŲĶơŢŧĽŧŘŗƥŴŠŖơ ŴŠƢŖŪĹŜŧŖŘŮƢŲŚťűķƢŧŴĽŎųŗŏŧŗķŢļşŋŧŏŦŎ 

ĹňťŊŚŢŉĽŎŴŎŠŚŦĶşŮŊŘŌŪŹşŢŎ 

(2) şơļűşŘũŖŢŧĽŧŘŗƥŴŠƢŖŪĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥűœŬŹŢşơļűşŘũŖĶŧŘşŢŎŲŚťĶŧŘ

ŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļ ĶŧŘşŎŦŏşŎŭŎŉƢŧŎĶŧŘŝūĶŞŧŊơŢ ŒƚĶŢŏŘŖ ŉŮļŧŎŌŧļŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŴŎ

ŢļĹƥĶŘŊơŧļŷ ĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝŲŚť-ŠŘŬŢŊơŧļŐŘťűŌŝ ŠŘŬŢĶŧŘŚŧűœŬŹŢ

űœũŹŖœŮŎŐŘťşŏĶŧŘňƥ 
 

2, ĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚťŌŦĶŞťŴŠƢŲĶơĹňŧĽŧŘŗƥ  

2,1 ĶŧŘœŦŇŎŧŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘŜŦŉŲŚťĶŧŘŐŘťűŖũŎőŚ  

(1) şơļűşŘũŖŢŧĽŧŘŗƥŴŠƢŖŪĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥűœŬŹŢşơļűşŘũŖĶŧŘşŢŎŲŚť

ĶŧŘŜũĽŦŗŢŗơŧļŊơŢűŎŬŹŢļ ĶŧŘşŎŦŏşŎŭŎŉƢŧŎĶŧŘŝūĶŞŧŊơŢ ŒƚĶŢŏŘŖ ŉŮļŧŎŌŧļŜũĿŧĶŧŘŲŚť

ŜũĿŧĿŪœŴŎŢļĹƥĶŘŊơŧļ ŷ ĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŌŦźļŴŎŐŘťűŌŝŲŚť-ŠŘŬŢŊơŧļŐŘťűŌŝ ŠŘŬŢ

ĶŧŘŚŧűœŬŹŢűœũŹŖœŮŎŐŘťşŏĶŧŘňƥ 

(2) ĶŧŘűœũŹŖœŮŎŌŦĶŞťĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘŐŘťűŖũŎőŚŴŠƢŌŦŎşŖŦŗ 

0,0 ĶŧŘœŦŇŎŧŜũĿŧĶŧŘŲŚťŜũĿŧĿŪœŉƢŧŎŢŬŹŎŷ  

(1) ĶŧŘŖŪşơŜŎŘơŜŖŴŎĶũĽĶŘŘŖŏŘũĶŧŘŜũĿŧĶŧŘŲĶơĿŭŖĿŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏĶŧŘœŦŇŎŧĹŜŧŖŘŮƢŲŚť

ĹŭňōŘŘŖ 

(2) ŖŪĶŧŘĶŘťŊŭƢŎŢŧĽŧŘŗƥŌžŧőŚļŧŎŌŧļŜũĿŧĶŧŘşŧŗŊŘļŴŎşŧķŧŜũĿŧ 

(3) şơļűşŘũŖĶŧŘŌžŧŜũĽŦŗşŘƢŧļŢļĹƥĹŜŧŖŘŮƢŴŠŖơűŐƩŎŠŚŦĶŲŚťűœŬŹŢœŦŇŎŧĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťŖŪ

ĹŜŧŖűĿŪŹŗŜĿŧłŴŎşŧķŧŜũĿŧĿŪœ 
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ŠŖŜŉŌŪŹ 5 ĶŧŘŐŘťĶŦŎĹŭňŕŧœŠŚŦĶşŮŊŘ 

/, ĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘ   

 1,  űŐƩŎŵŐŊŧŖŘťŏŏŐŘťĶŦŎĹŭňŕŧœķŢļŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ 

 2,  ŖŪĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŌžŧŠŎƢŧŌŪŹ

œũĽŧŘňŧŴŠƢĹŜŧŖűŠŸŎĿŢŏĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŧŘűŐƘŉ+ŐƘŉ ĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŲŚť

ĶŘťŏŜŎŜũĿŧ ŲŚťŘŦŏőũŉĿŢŏĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ 

 3,  ŖŪĶŧŘĽŦŉŌžŧŲőŎĶŧŘşŢŎ ŲŚťűĶňņƥĶŧŘŜŦŉŲŚťŐŘťűŖũŎőŚ 

 4,  ŖŪĶŧŘĽŦŉĶũĽĶŘŘŖűœŬŹŢœŦŇŎŧŌŦĶŞťŲŚťĹŜŧŖŘŮƢŲĶơŎŦĶŝūĶŞŧ 

 5,  ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŜũŌŗŧŎũœŎōƥŎŦĶŝūĶŞŧŐŘũłłŧűŢĶ ųŉŗűŐƩŎőŮƢŵŉƢŘŦŏŐŘũłłŧűŢĶŠŘŬŢ

űŌŪŗŏűŌơŧŲŚťŖŪŐŘťşŏĶŧŘňƥŴŎĶŧŘŌžŧŜũĽŦŗŌŪŹŖũŴĿơşơŜŎŠŎūŹļķŢļĶŧŘŝūĶŞŧűœŬŹŢŘŦŏŐŘũłłŧ 

 6,  ĶŘŘŖĶŧŘşŢŏŜũŌŗŧŎũœŎōƥŐŘťĶŢŏŉƢŜŗŢŧĽŧŘŗƥŕŧŗŴŎŖŠŧŜũŌŗŧŚŦŗ ŲŚťőŮƢŌŘļĹŭňŜŭŇũŕŧŗŎŢĶ

ŖŠŧŜũŌŗŧŚŦŗűŐƩŎŐŘťōŧŎŴŎĶŧŘşŢŏŜũŌŗŧŎũœŎōƥ ŀūŹļőŮƢŌŘļĹŭňŜŭŇũŊƢŢļ 1' ŵŉƢŘŦŏŐŘũłłŧűŢĶŠŘŬŢ

űŌŪŗŏűŌơŧ 2' űŐƩŎőŮƢŉžŧŘļŊžŧŲŠŎơļŌŧļŜũĿŧĶŧŘŌŪŹŵŖơŊŹžŧĶŜơŧŘŢļŝŧşŊŘŧĽŧŘŗƥŴŎşŧķŧ 

 

2. ĶŧŘŏŘũŠŧŘŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťĶŧŘĽŦŉĶŧŘ  

şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŵŉƢŘŦŏĶŧŘşŎŦŏşŎŭŎĹŘŭŕŦňņƥŲŚťűĹŘŬŹŢļŖŬŢŢŭŐĶŘňƥ

ŜũŌŗŧŝŧşŊŘƥĶŧŘűŘŪŗŎĶŧŘşŢŎ ŘŜŖŌŦźļŠƢŢļŐńũŏŦŊũĶŧŘŌžŧĶŧŘŝūĶŞŧŜũĽŦŗ űœŬŹŢŜũŌŗŧŎũœŎōƥķŢļ

ŎŦĶŝūĶŞŧĽŧĶşŋŧŏŦŎŜũĽŦŗűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŲŚťŝŮŎŗƥŎŜŦŊĶŘŘŖűŌĹųŎųŚŗŪŠŚŦļĶŧŘ

űĶŸŏűĶŪŹŗŜ 

2,1 ĶŧŘŏŘũŠŧŘļŏŐŘťŖŧň 

şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ŖŪĶŧŘŴĿƢļŏŐŘťŖŧňűŐƩŎŵŐŊŧŖŲőŎļŏŐŘťŖŧň ŲŚť

ŲőŎĶũĽĶŘŘŖĶŧŘűŘŪŗŎĶŧŘşŢŎŴŎŲŊơŚťŐƙļŏŐŘťŖŧň 

2,2 ŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎŌŪŹŖŪŢŗŮơűŉũŖ 

ŠƢŢļűŘŪŗŎŲŚťŠƢŢļŐńũŏŦŊũĶŧŘ 

 ŖŪĶŧŘŜŧļŲőŎĶŧŘŴĿƢ ĶŧŘŏžŧŘŭļŘŦĶŞŧ ĶŧŘŐŘťűŖũŎşŕŧœŲŚťŐŘťşũŌōũŕŧœĶŧŘŴĿƢ

ŠƢŢļűŘŪŗŎŲŚťŠƢŢļŐńũŏŦŊũĶŧŘ 

ŢŭŐĶŘňƥŲŚťşŬŹŢĶŧŘűŘŪŗŎĶŧŘşŢŎŲŚťŲŠŚơļşŬŏĹƢŎķƢŢŖŮŚ 

X ŖŪĶŧŘŜŧļŲőŎĶŧŘŴĿƢŲŚťŏžŧŘŭļŘŦĶŞŧŢŭŐĶŘňƥŲŚťşŬŹŢĶŧŘűŘŪŗŎĶŧŘşŢŎ 

 ŖŪűĹŘŬŹŢļĹŢŖœũŜűŊŢŘƥŲŚťŲŠŚơļşŧŘşŎűŌŝşžŧŠŘŦŏĶŧŘşŬŏĹƢŎ 
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ŠƢŢļşŖŭŉĹňť 

 ŖŪŠŎŦļşŬŢŕŧŞŧŵŌŗŲŚťŠŎŦļşŬŢŕŧŞŧŢŦļĶřŞŐŘťŖŧň ĽžŧŎŜŎ 1300 űŚơŖ 

 ŖŪŜŧŘşŧŘŕŧŞŧŵŌŗŲŚťŜŧŘşŧŘŊơŧļŐŘťűŌŝŐŘťŖŧň  ĽžŧŎŜŎ   28  űŘŬŹŢļ 

 ŖŪŅŧŎķƢŢŖŮŚŢũűŚŸĶŌŘŢŎũĶşƥŕŧŗŴŎŐŘťűŌŝŲŚťşŧĶŚ + ŅŧŎ 

űĹŘŬŹŢļŖŬŢŲŚťŢŭŐĶŘňƥŜũŌŗŧŝŧşŊŘƥ 

 ŖŪűĹŘŬŹŢļŖŬŢŲŚťŢŭŐĶŘňƥŜũŌŗŧŝŧşŊŘƥ ĽžŧŎŜŎ 930 ŘŧŗĶŧŘ 

 

2,3 ĶŧŘĽŦŉŠŧŌŘŦœŗŧĶŘĶŧŘűŘŪŗŎĶŧŘşŢŎűœũŹŖűŊũŖ 

+ ŖŪĶŧŘĽŦŉĶŧŘŐŘťşŧŎļŧŎĶŦŏŠƢŢļşŖŭŉĹňťŊơŧļŷ ŌŪŹşŦļĶŦŉŴŎşŋŧŏŦŎŤ űœŬŹŢĽŦŉŠŧŠŎŦļşŬŢŠŘŬŢ

ŊžŧŘŧűŘŪŗŎŌŦźļŕŧŞŧŵŌŗŲŚťŕŧŞŧŢŦļĶřŞűœŬŹŢŴŠƢŏŘũĶŧŘŲĶơĹňŧĽŧŘŗƥŲŚťŎŦĶŝūĶŞŧŵŉƢŝūĶŞŧĹƢŎĹŜƢŧ

ŲŚťŴĿƢŐŘťĶŢŏĶŧŘűŘŪŗŎĶŧŘşŢŎ 

+ œũĽŧŘňŧĽŦŉŠŧŢŭŐĶŘňƥ ŜŦşŉŭĹŭŘŭŕŦňņƥ ŌŪŹŴĿƢŴŎĶŧŘűŘŪŗŎĶŧŘşŢŎŴŠƢŌŦŎşŖŦŗŢŗŮơűşŖŢ 

+ ŖŪĶŧŘşžŧŘŜĽĹŜŧŖŊƢŢļĶŧŘŌŘŦœŗŧĶŘŌŪŹŴĿƢşžŧŠŘŦŏĶŧŘűŘŪŗŎĶŧŘşŢŎŢŗŮơűŐƩŎŐŘťĽžŧ 

 

0,2 ĶŧŘŐŘťűŖũŎĹŜŧŖűœŪŗļœŢķŢļŌŘŦœŗŧĶŘ 

ŖŪĹňťŌžŧļŧŎĽŧĶĹňŧĽŧŘŗƥŲŚťűĽƢŧŠŎƢŧŌŪŹ ĹŢŗŊũŉŊŧŖŠŎŦļşŬŢ ŊžŧŘŧ ŜŧŘşŧŘŲŚťŢŭŐĶŘňƥĶŧŘ

űŘŪŗŎĶŧŘşŢŎ ŲŚťűĹŘŬŹŢļŖŬŢűĹŘŬŹŢļŴĿƢŊơŧļŷŌŪŹŵŉƢşŦŹļŀŬźŢŜơŧŵŉƢŘŦŏĶŧŘĽŦŉşŘŘŲŚƢŜŠŘŬŢŖŪŢŭŐşŘŘĹŴŎĶŧŘ

ĽŦŉŠŧŢŗơŧļŵŘ ŎŢĶĽŧĶŎŪźŗŦļŖŪĶŧŘŐŘťĿŭŖĹňŧĽŧŘŗƥŘơŜŖĶŦŏŎŦĶŝūĶŞŧ űœŬŹŢŐŘťűŖũŎĹŜŧŖœŢűœŪŗļ

ķŢļŠŎŦļşŬŢ ŊžŧŘŧ ŲŚťŢŬŹŎŷ ŌŪŹĽžŧűŐƩŎŊơŢĶŧŘűŘŪŗŎĶŧŘşŢŎ űœŬŹŢĽťŵŉƢŊŦźļļŏŐŘťŖŧňĽŦŉŀŬźŢĽŦŉŠŧ

ŊơŢŵŐ 

 

1, ĶŧŘŏŘũŠŧŘĹňŧĽŧŘŗƥ 

1,/ ĶŧŘŘŦŏŢŧĽŧŘŗƥŴŠŖơ 

ŖŪĶŧŘĹŦŉűŚŬŢĶŢŧĽŧŘŗƥŴŠŖơŊŧŖŘťűŏŪŗŏŲŚťŠŚŦĶűĶňņƥķŢļŖŠŧŜũŌŗŧŚŦŗųŉŗŢŧĽŧŘŗƥŴŠŖơ

ĽťŊƢŢļŖŪŜŭŇũĶŧŘŝūĶŞŧŲŚťĹŭňşŖŏŦŊũŊŧŖŌŪŹĹňť şŧķŧŜũĿŧ ŲŚť Ķ,ŏ ŖŠŧŜũŌŗŧŚŦŗĶžŧŠŎŉ 

  

3,2 ĶŧŘŖŪşơŜŎŘơŜŖķŢļĹňŧĽŧŘŗƥŴŎĶŧŘŜŧļŲőŎ ĶŧŘŊũŉŊŧŖŲŚťŌŏŌŜŎŠŚŦĶşŮŊŘ  

ĹňŧĽŧŘŗƥőŮƢŘŦŏőũŉĿŢŏŠŚŦĶşŮŊŘ ŲŚťőŮƢşŢŎĽŧĶ 2 ĹňťŘơŜŖĽťŊƢŢļŐŘťĿŭŖŘơŜŖĶŦŎŴŎĶŧŘ

ŜŧļŲőŎĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎŐŘťűŖũŎőŚŲŚťŴŠƢĹŜŧŖűŠŸŎĿŢŏĶŧŘŐŘťűŖũŎőŚŌŭĶŘŧŗŜũĿŧ űĶŸŏ

ŘŜŏŘŜŖķƢŢŖŮŚűœŬŹŢűŊŘŪŗŖŵŜƢşžŧŠŘŦŏĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ ŊŚŢŉĽŎŐŘūĶŞŧŠŧŘŬŢŲŎŜŌŧļŌŪŹĽťŌžŧŴŠƢ
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ŏŘŘŚŭűŐƝŧŠŖŧŗŊŧŖŠŚŦĶşŮŊŘ ŲŚťŵŉƢŏŦňņũŊűŐƩŎŵŐŊŧŖĹŭňŚŦĶŞňťŏŦňņũŊŌŪŹœūļŐŘťşļĹƥųŉŗĹŜŧŖ

űŠŸŎĿŢŏķŢļĹňťŲŚťŖŠŧŜũŌŗŧŚŦŗ 

 

3,1 ĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥœũűŝŞ  

ĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥœũűŝŞ ŖŭơļŴŠƢűĶũŉĶŧŘœŦŇŎŧŐŘťşŏĶŧŘňƥĶŧŘűŘŪŗŎŘŮƢŲĶơŎŦĶŝūĶŞŧ 

ŎŢĶűŠŎŬŢŵŐĽŧĶĹŜŧŖŘŮƢŊŧŖŌřŞŃŪ űœŬŹŢűœũŹŖœŮŎŐŘťşŏĶŧŘňƥĶŧŘŌžŧļŧŎŴŎŜũĿŧĿŪœĽŘũļ 

ĹŭňşŖŏŦŊũŢŧĽŧŘŗƥœũűŝŞ 

ŴŠƢűŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ, 0332 

ķƢŢ 2 &ŘŧŗŚťűŢŪŗŉŊŧŖŕŧĹőŎŜĶ' ĹŬŢ ŢŧĽŧŘŗƥœũűŝŞ ŠŖŧŗĹŜŧŖŜơŧ űŐƩŎŏŭĹĹŚŕŧŗŎŢĶŌŪŹŖŪ

ŐŘťşŏĶŧŘňƥŴŎŜũĿŧĿŪœ ŠŘŬŢŖŪĹŜŧŖŘŮƢ ĹŜŧŖĿžŧŎŧłŴŎŜũĿŧĶŧŘ ŀūŹļŖŠŧŜũŌŗŧŚŦŗŲŊơļŊŦźļŊŧŖķƢŢŏŦļĹŦŏ

ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĹŭňşŖŏŦŊũ ŠŚŦĶűĶňņƥŲŚťŜũōŪĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥœũűŝŞ őŮƢĿơŜŗ

ŝŧşŊŘŧĽŧŘŗƥœũűŝŞ ŘŢļŝŧşŊŘĽŧŘŗƥœũűŝŞ ŲŚťŝŧşŊŘŧĽŧŘŗƥœũűŝŞ 

ĶŘťŏŜŎĶŧŘĹŦŉşŘŘ 

1. ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜűŐƩŎőŮƢœũĽŧŘňŧ

ĹŦŉűŚŬŢĶőŮƢŌŪŹŖŪĹŭňşŖŏŦŊũűŠŖŧťşŖ 

2. őơŧŎĶŧŘœũĽŧŘňŧűŠŸŎĿŢŏĹňťĶŘŘŖĶŧŘŏŦňņũŊŐŘťĽžŧĹňť 

ŜũōŪĶŧŘŢŎŭŖŦŊũ 

ŜũōŪĶŧŘŢŎŭŖŦŊũĽťŉžŧűŎũŎĶŧŘķŢŢŎŭŖŦŊũŲŊơļŊŦźļŊŧŖŘťűŏŪŗŏűŘŬŹŢļĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥŴŎŏŦňņũŊ

ŜũŌŗŧŚŦŗ &ŢŧĽŧŘŗƥœũűŝŞ' 
 

4, ĶŧŘŏŘũŠŧŘŏŭĹŚŧĶŘşŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 

4,1 ĶŧŘĶžŧŠŎŉĹŭňşŖŏŦŊũűľœŧťşžŧŠŘŦŏŊžŧŲŠŎơļ 

ŖŪĶŧŘĶžŧŠŎŉĹŭňşŖŏŦŊũŏŭĹŚŧĶŘŴŠƢĹŘŢŏĹŚŭŖŕŧŘťŠŎƢŧŌŪŹŌŪŹŊƢŢļŘŦŏőũŉĿŢŏųŉŗĹňťĶŘŘŖĶŧŘ

ĹŦŉűŚŬŢĶŏŭĹŚŧĶŘ ĶơŢŎŘŦŏűķƢŧŌžŧļŧŎ  

4,2 ĶŧŘűœũŹŖŌŦĶŞťĹŜŧŖŘŮƢűœŬŹŢĶŧŘŐńũŏŦŊũļŧŎ 

ŖŪĶŧŘœŦŇŎŧŏŭĹŚŧĶŘŴŠƢŖŪœŦŇŎŧĶŧŘűœũŹŖœŮŎĹŜŧŖŘŮƢ şŘƢŧļűşŘũŖŐŘťşŏĶŧŘňƥŴŎŕŧŘťļŧŎŌŪŹ

ŘŦŏőũŉĿŢŏ şŧŖŧŘŋşŎŦŏşŎŭŎŏŭĹŚŧĶŘşŧŗŜũĿŧĶŧŘŠŘŬŢŠŎơŜŗļŧŎŴŠƢűĶũŉĶŧŘœŦŇŎŧŢŗơŧļŊơŢűŎŬŹŢļ 

ųŉŗĶŧŘŢŏŘŖ ŉŮļŧŎ ŌŦŝŎŝūĶŞŧ ŲŚťĶŧŘŜũĽŦŗşŋŧŏŦŎ  
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5, ĶŧŘşŎŦŏşŎŭŎŲŚťĶŧŘŴŠƢĹžŧŲŎťŎžŧŎŦĶŝūĶŞŧ 

5,1 ĶŧŘŴŠƢĹžŧŐŘūĶŞŧŉƢŧŎŜũĿŧĶŧŘ ŲŚťŢŬŹŎŷ ŲĶơŎŦĶŝūĶŞŧ 

ĹňťŖŪĶŧŘŲŊơļŊŦźļŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŌŧļŜũĿŧĶŧŘŴŠƢŲĶơŎŦĶŝūĶŞŧŌŭĶĹŎ ųŉŗŎŦĶŝūĶŞŧşŧŖŧŘŋ

ŐŘūĶŞŧĶŦŏŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŴŎĶŧŘŜŧļŲőŎĶŧŘűŘŪŗŎ ĶŧŘŲŎťŎžŧŲőŎĶŧŘűŘŪŗŎŴŎŠŚŦĶşŮŊŘ ĶŧŘ

űŚŬŢĶŲŚťŜŧļŲőŎşžŧŠŘŦŏŢŧĿŪœ ŲŚťĶŧŘŴĿƢĿŪŜũŊŴŎŖŠŧŜũŌŗŧŚŦŗ ųŉŗŢŧĽŧŘŗƥŌŪŹŐŘūĶŞŧŊƢŢļĶžŧŠŎŉ

ĿŦŹŜųŖļŴŠƢĹžŧŐŘūĶŞŧ &Office Hours' űœŬŹŢŴŠƢŎŦĶŝūĶŞŧűķƢŧŐŘūĶŞŧŵŉƢ ŎŢĶĽŧĶŎŪź ŊƢŢļŖŪŌŪŹŐŘūĶŞŧ

ĶũĽĶŘŘŖűœŬŹŢŴŠƢĹžŧŐŘūĶŞŧŲŎťŎžŧŴŎĶŧŘĽŦŉŌžŧĶũĽĶŘŘŖŲĶơŎŦĶŝūĶŞŧ 

 

5,2 ĶŧŘŢŭŌōŘňƥķŢļŎŦĶŝūĶŞŧ  

ŎŦĶŝūĶŞŧŌŪŹŋŮĶŚļųŌŞ ŖŪşũŌōũŗŬŹŎŢŭŌōŘňƥŊơŢĹňťĶŘŘŖĶŧŘŢŭŌōŘňƥ ŕŧŗŴŎ 1. ŜŦŎ ŎŦŏŲŊơŜŦŎ

ŘŦŏŌŘŧŏĹžŧşŦŹļŚļųŌŞ ųŉŗĹžŧŘƢŢļŊƢŢļŌžŧűŐƩŎŠŎŦļşŬŢœŘƢŢŖűŠŊŭőŚŐŘťĶŢŏ ŲŚťŗŬŹŎűŘŬŹŢļőơŧŎļŧŎŜũŎŦŗ 

ĶŢļœŦŇŎŧŎŦĶŝūĶŞŧ ŲŚťŴŠƢĹňťĶŘŘŖĶŧŘŢŭŌōŘňƥ œũĽŧŘňŧŴŠƢŲŚƢŜűşŘŸĽŕŧŗŴŎ 1. ŜŦŎ ŎŦŏŊŦźļŲŊơŜŦŎŌŪŹ

ŵŉƢŘŦŏŠŎŦļşŬŢŢŭŌōŘňƥ ųŉŗĹžŧŜũŎũĽľŦŗķŢļĹňťĶŘŘŖĶŧŘŢŭŌōŘňƥŋŬŢűŐƩŎŌŪŹşũźŎşŭŉ 

 

6, ĹŜŧŖŊƢŢļĶŧŘķŢļŊŚŧŉŲŘļļŧŎ şŦļĹŖ ŲŚťŠŘŬŢĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŏŦňņũŊ 

 ŖŪĶŧŘŊũŉŊŧŖĶŧŘűŐŚŪŹŗŎŲŐŚļķŢļşŋŧŎĶŧŘňƥŌŧļŉƢŧŎűŝŘŞŅĶũĽ şŦļĹŖ ķŢļŐŘťűŌŝ ŲŚťųŚĶ 

űœŬŹŢŝūĶŞŧŌũŝŌŧļķŢļŊŚŧŉŲŘļļŧŎŌŦźļŴŎŘťŉŦŏŌƢŢļŋũŹŎ ŲŚťŐŘťűŌŝ  

 ŴŠƢŖŪĶŧŘşžŧŘŜĽĹŜŧŖŊƢŢļĶŧŘķŢļŊŚŧŉŲŘļļŧŎŲŚťĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŏŦňņũŊĶơŢŎĶŧŘ

ŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

 

5, ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ &Key Performance Indicators'  

 

ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ 
ŐƙŌŪŹ 

1 

ŐƙŌŪŹ 

2 

ŐƙŌŪŹ 

3 

ŐƙŌŪŹ 

4 

ŐƙŌŪŹ 

5 

1) ŢŧĽŧŘŗƥŐŘťĽžŧŠŚŦĶşŮŊŘŢŗơŧļŎƢŢŗŘƢŢŗŚť 6. ŖŪşơŜŎŘơŜŖŴŎĶŧŘŐŘťĿŭŖűœŬŹŢŜŧļŲőŎ 

ŊũŉŊŧŖ ŲŚťŌŏŌŜŎĶŧŘŉžŧűŎũŎļŧŎŠŚŦĶşŮŊŘ 

X X X X X 

2) ŖŪŘŧŗŚťűŢŪŗŉķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ ŖĹŢ,0 ŌŪŹşŢŉĹŚƢŢļĶŦŏĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ

ŲŠơļĿŧŊũ ŠŘŬŢ ŖŧŊŘŅŧŎĹŭňŜŭŇũşŧķŧ-şŧķŧŜũĿŧ 'ŋƢŧŖŪ&  

X X X X X 

3) ŖŪŘŧŗŚťűŢŪŗŉķŢļŘŧŗŜũĿŧ ŲŚťŘŧŗŚťűŢŪŗŉķŢļŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 'ŋƢŧŖŪ &ŊŧŖ

Ųŏŏ ŖĹŢ,1 ŲŚť ŖĹŢ,2 ŢŗơŧļŎƢŢŗĶơŢŎĶŧŘűŐƘŉşŢŎŴŎŲŊơŚťŕŧĹĶŧŘŝūĶŞŧŴŠƢĹŘŏ

ŌŭĶŘŧŗŜũĿŧ 

 

X X X X X 
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ŊŦŜŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎ 
ŐƙŌŪŹ 

1 

ŐƙŌŪŹ 

2 

ŐƙŌŪŹ 

3 

ŐƙŌŪŹ 

4 

ŐƙŌŪŹ 

5 

4) ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŘŧŗŜũĿŧ ŲŚťŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļ

ŐŘťşŏĶŧŘňƥŕŧĹşŎŧŖ 'ŋƢŧŖŪ &ŊŧŖŲŏŏ ŖĹŢ,3 ŲŚť ŖĹŢ,4 ŕŧŗŴŎ 1. ŜŦŎ ŠŚŦļ

şũźŎşŭŉŕŧĹĶŧŘŝūĶŞŧŌŪŹűŐƘŉşŢŎŴŠƢĹŘŏŌŭĶŘŧŗŜũĿŧ 

X X X X X 

5) ĽŦŉŌžŧŘŧŗļŧŎőŚĶŧŘŉžŧűŎũŎĶŧŘķŢļŠŚŦĶşŮŊŘ ŊŧŖŲŏŏ   ŖĹŢ,5 ŕŧŗŴŎ 4. ŜŦŎ ŠŚŦļ

şũźŎşŭŉŐƙĶŧŘŝūĶŞŧ 

X X X X X 

6) ŖŪĶŧŘŌŜŎşŢŏőŚşŦŖřŌōũŽķŢļŎŦĶŝūĶŞŧŊŧŖŖŧŊŘŅŧŎőŚĶŧŘűŘŪŗŎŘŮƢ ŌŪŹĶžŧŠŎŉŴŎ 

ŖĹŢ,1 ŲŚť ŖĹŢ,2 'ŋƢŧŖŪ & ŢŗơŧļŎƢŢŗŘƢŢŗŚť 03 ķŢļŘŧŗŜũĿŧŌŪŹűŐƘŉşŢŎŴŎŲŊơŚťŐƙ

ĶŧŘŝūĶŞŧ 

X X X X X 

7) ŖŪĶŧŘœŦŇŎŧ -ŐŘŦŏŐŘŭļĶŧŘĽŦŉĶŧŘűŘŪŗŎĶŧŘşŢŎ ĶŚŗŭŌōƥĶŧŘşŢŎ ŠŘŬŢ ĶŧŘ

ŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢ ĽŧĶőŚĶŧŘŐŘťűŖũŎĶŧŘŉžŧűŎũŎļŧŎŌŪŹŘŧŗļŧŎŴŎ ŖĹŢ,5 ŐƙŌŪŹŲŚƢŜ 

 X X X X 

8) ŢŧĽŧŘŗƥŴŠŖơ 'ŋƢŧŖŪ &ŌŭĶĹŎ ŵŉƢŘŦŏĶŧŘŐŅŖŎũűŌŝŠŘŬŢĹžŧŲŎťŎžŧŉƢŧŎĶŧŘĽŦŉĶŧŘűŘŪŗŎ

ĶŧŘşŢŎ 

X X X X X 

9) ŢŧĽŧŘŗƥŐŘťĽžŧŌŭĶĹŎŵŉƢŘŦŏĶŧŘœŦŇŎŧŌŧļŜũĿŧĶŧŘ ŲŚť-ŠŘŬŢŜũĿŧĿŪœ ŢŗơŧļŎƢŢŗŐƙŚť   

/ ĹŘŦźļ 

X X X X X 

10' ĽžŧŎŜŎŏŭĹŚŧĶŘşŎŦŏşŎŭŎĶŧŘűŘŪŗŎĶŧŘşŢŎ 'ŋƢŧŖŪ &ŵŉƢŘŦŏĶŧŘœŦŇŎŧŜũĿŧĶŧŘ ŲŚť-

ŠŘŬŢŜũĿŧĿŪœ ŵŖơŎƢŢŗĶŜơŧŘƢŢŗŚť 3. ŊơŢŐƙ 

X X X X X 

11' ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ-ŏŦňņũŊŴŠŖơŌŪŹŖŪŊơŢĹŭňŕŧœŠŚŦĶşŮŊŘ    

űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 1, 3 ĽŧĶĹťŲŎŎűŊŸŖ 3 ,. 

  X X X 

12'ŘťŉŦŏĹŜŧŖœūļœŢŴĽķŢļőŮƢŴĿƢŏŦňņũŊŌŪŹŖŪŊơŢŏŦňņũŊŴŠŖơ űľŚŪŹŗŵŖơŎƢŢŗĶŜơŧ 1,3         

ĽŧĶĹťŲŎŎűŊŸŖ 3,. 

   X X 

ŘŜŖŊŦŜŏơļĿŪź &ķƢŢ' ŴŎŲŊơŚťŐƙ 9 10 // 12 12 

ŊŦŜŏơļĿŪźķƢŢŏŦļĹŦŏ &ķƢŢŌŪŹ' /+3 1+5 1+5 1+5 1+5 

ŊŦŜŏơļĿŪźŊƢŢļőơŧŎŘŜŖ &ķƢŢ' 8 8 9 10 10 

 

űĶňņƥŐŘťűŖũŎ8 ŠŚŦĶşŮŊŘŵŉƢŖŧŊŘŅŧŎŊŧŖĶŘŢŏŖŧŊŘŅŧŎĹŭňŜŭŇũ ŊƢŢļőơŧŎűĶňņƥŐŘťűŖũŎŉŦļŎŪź ŊŦŜŏơļĿŪź

ŏŦļĹŦŏ &ŊŦŜŏơļĿŪźŌŪŹ /+3' ŖŪőŚŉžŧűŎũŎĶŧŘŏŘŘŚŭŊŧŖűŐƝŧŠŖŧŗ ŲŚťŖŪĽžŧŎŜŎŊŦŜŏơļĿŪźŌŪŹŖŪőŚŉžŧűŎũŎĶŧŘŏŘŘŚŭ

űŐƝŧŠŖŧŗŵŖơŎƢŢŗĶŜơŧ 6.# ķŢļŊŦŜŏơļĿŪźŘŜŖ ųŉŗœũĽŧŘňŧĽŧĶĽžŧŎŜŎŊŦŜŏơļĿŪźŏŦļĹŦŏŲŚťŊŦŜŏơļĿŪźŘŜŖŴŎ

ŲŊơŚťŐƙ 
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ŠŖŜŉŌŪŹ 8, ĶŘťŏŜŎĶŧŘĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

/,  ĶŧŘŐŘťűŖũŎŐŘťşũŌōũőŚķŢļĶŧŘşŢŎ 

 1,1 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŲŚťŐŘŦŏŐŘŭļŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ  

 X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘşŢŎķŢļŢŧĽŧŘŗƥųŉŗŎŦĶŝūĶŞŧ ŲŚťŎžŧőŚĶŧŘŐŘťűŖũŎŖŧŜũűĹŘŧťŠƥűœŬŹŢ

 ŠŧĽŭŉŢơŢŎŲŚťĽŭŉŲķŸļŴŎĶŧŘşŢŎķŢļŢŧĽŧŘŗƥőŮƢşŢŎ űœŬŹŢŐŘŦŏĶŚŗŭŌōƥĶŧŘşŢŎŴŠƢűŠŖŧťşŖ 

 ųŉŗŢŧĽŧŘŗƥŲŊơŚťŌơŧŎ 

 X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧųŉŗĶŧŘşŢŏ  

 X ŖŪĶŧŘŐŘťűŖũŎőŚĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧųŉŗĶŧŘŐńũŏŦŊũļŧŎĶŚŭơŖ 

 X ŜũűĹŘŧťŠƥűœŬŹŢŠŧĽŭŉŢơŢŎŲŚťĽŭŉŲķŸļŴŎĶŧŘűŘŪŗŎŘŮƢķŢļŎŦĶŝūĶŞŧ űœŬŹŢŐŘŦŏĶŚŗŭŌōƥĶŧŘşŢŎŴŠƢ

 űŠŖŧťşŖĶŦŏŎũşũŊŲŊơŚťĿŦźŎŐƙ ųŉŗŢŧĽŧŘŗƥŲŊơŚťŌơŧŎ 

/,0 ĶŘťŏŜŎĶŧŘŐŘťűŖũŎŌŦĶŞťķŢļŢŧĽŧŘŗƥŴŎĶŧŘŴĿƢŲőŎĶŚŗŭŌōƥĶŧŘşŢŎ 

 X ŴŠƢŎŦĶŝūĶŞŧŵŉƢŐŘťűŖũŎőŚĶŧŘşŢŎķŢļŢŧĽŧŘŗƥŴŎŌŭĶŉƢŧŎ ŌŦźļŴŎŉƢŧŎŌŦĶŞť ĶŚŗŭŌōƥĶŧŘşŢŎ 

 ŲŚťĶŧŘŴĿƢşŬŹŢŴŎŌŭĶŘŧŗŜũĿŧ 

2, ĶŧŘŐŘťűŖũŎŠŚŦĶşŮŊŘŴŎŕŧœŘŜŖ 

XŐŘťűŖũŎųŉŗŎŦĶŝūĶŞŧŐƙşŭŉŌƢŧŗ 

XŐŘťűŖũŎųŉŗŏŦňņũŊŌŪŹşžŧűŘŸĽĶŧŘŝūĶŞŧ 

XŐŘťűŖũŎųŉŗőŮƢŴĿƢŏŦňņũŊ-őŮƢŖŪşơŜŎŵŉƢşơŜŎűşŪŗŢŬŹŎŷ 

3. ĶŧŘŐŘťűŖũŎőŚĶŧŘŉžŧűŎũŎļŧŎŊŧŖŘŧŗŚťűŢŪŗŉŠŚŦĶşŮŊŘ 

ĶŧŘŐŘťűŖũŎĹŭňŕŧœĶŧŘŝūĶŞŧŐŘťĽžŧŐƙ ŊŧŖŉŦĿŎŪŏơļĿŪźőŚĶŧŘŉžŧűŎũŎļŧŎŌŪŹŘťŏŭŴŎŠŖŜŉŌŪŹ 7 ķƢŢ 7 

ųŉŗĹňťĶŘŘŖĶŧŘŐŘťűŖũŎŢŗơŧļŎƢŢŗ 3 ĹŎ ŐŘťĶŢŏŉƢŜŗőŮƢŌŘļĹŭňŜŭŇũŴŎşŧķŧŜũĿŧŢŗơŧļŎƢŢŗ 1 ĹŎ ŌŪŹ

ŵŉƢŘŦŏĶŧŘŲŊơļŊŦźļĽŧĶŖŠŧŜũŌŗŧŚŦŗ 

4,  ĶŧŘŌŏŌŜŎőŚĶŧŘŐŘťűŖũŎŲŚťŜŧļŲőŎŐŘŦŏŐŘŭļ 

 ŴŠƢĶŘŘŖĶŧŘŜũĿŧĶŧŘŐŘťĽžŧşŧķŧŜũĿŧ-ŕŧĹŜũĿŧ ŘŜŏŘŜŖķƢŢŖŮŚĽŧĶĶŧŘŐŘťűŖũŎĶŧŘűŘŪŗŎĶŧŘşŢŎ

ķŢļŢŧĽŧŘŗƥ ŎŦĶŝūĶŞŧ ŏŦňņũŊ ŲŚťőŮƢŴĿƢŏŦňņũŊ ŲŚťķƢŢŖŮŚĽŧĶ ŖĹŢ,5,6,7 űœŬŹŢŌŘŧŏŐƧłŠŧķŢļĶŧŘ

ŏŘũŠŧŘŠŚŦĶşŮŊŘŌŦźļŴŎŕŧœŘŜŖŲŚťŴŎŲŊơŚťŘŧŗŜũĿŧ ŲŚťŎžŧŵŐşŮơĶŧŘŉžŧűŎũŎĶŧŘŐŘŦŏŐŘŭļĶŘťŏŜŎŜũĿŧ

ŲŚťŠŚŦĶşŮŊŘŊơŢŵŐ şžŧŠŘŦŏĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘŎŦźŎĽťĶŘťŌžŧŌŭĶ ŷ 5 Őƙ ŌŦźļŎŪźűœŬŹŢŴŠƢŠŚŦĶşŮŊŘŖŪĹŜŧŖ

ŌŦŎşŖŦŗŲŚťşŢŉĹŚƢŢļĶŦŏĹŜŧŖŊƢŢļĶŧŘķŢļőŮƢŴĿƢŏŦňņũŊ 
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ŕŧĹőŎŜĶ 

 

1. ĹžŧŢōũŏŧŗŚŦĶŞňťĶŘťŏŜŎŜũĿŧ  

902899   ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ   48   ŠŎơŜŗĶũŊ 

Ph,D, THESIS 

    űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8  ŵŉƢŘŦŏŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖűşŎŢ

ŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 

 

902889   ŜũŌŗŧŎũœŎōƥŐŘũłłŧűŢĶ   72   ŠŎơŜŗĶũŊ 

Ph,D, THESIS 

    űļŬŹŢŎŵķŌŪŹŊƢŢļőơŧŎĶơŢŎ 8  ŵŉƢŘŦŏŢŎŭŖŦŊũŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥŠŘŬŢŚļŌťűŏŪŗŎœŘƢŢŖűşŎŢ

ŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 
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2.   ĹžŧşŦŹļŲŊơļŊŦźļĹňťĶŘŘŖĶŧŘŐŘŦŏŐŘŭļŠŚŦĶşŮŊŘ 

 



 48 

3. őŚļŧŎŌŧļŜũĿŧĶŧŘ ĶŧŘĹƢŎĹŜƢŧ ŜũĽŦŗ ķŢļŢŧĽŧŘŗƥŐŘťĽžŧ  
  

őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŉŘ, ĽžŧŎļĹƥ  ŢŭŌŦŗŏŭŊŘ 

őŚļŧŎŊŪœũŖœƥŘťŉŦŏĿŧŊũ 

1, Khunpon, B,, J, Uthaibutra, B, Faiyue and K, Saengnil, 2011, Reduction of enzymatic browning 

of harvested üDawý longan exocarp by sodium chlorite, ScienceAsia 378 234+239, 

őŚļŧŎŊŪœũŖœƥŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Whangchai, K,, J, Uthaibutra and S, Phiyanalimat, 2013, Effects of NaCl concentration, 

electrolysis time, and electric polential on efficiency of electrolysed oxidiaing water on 

the mortality of Penicillium sigitatum in suspension, Acta Horticulturae 9738 193+198, 

2, Boonkorn, P,, H, Gemma, S, Sugaya, S, Setha, J, Uthaibutra and K, Whangchai, 2012, Impact 

of high dose, short periods of oxone exposure on gree mold and antioxidant enzyme 

activety o ftangerine fruit, Postharvest Biology and Technology 678 25+28, 

3, Pengphol S,, J, Uthaibutra, O, A, Arquero, N, Nomura and K, Whangchai,  0./0, Oxidative 

degradation and detoxification of Chlorpyrifos by ultrasonication and ozone treatment, 

Journal of Agricultural science 28 /42+/50, 

4, Boonkorn, P,, H, Gemma, S, Sugaya, S, Setha, J, Uthaibutra and K, Whangchai, 0.//, Effect of 

Ozone on Oxidative Stress Defense Enzymes and Quality Changes in Tangerine &Citrus 

reticulata Blanco cv, ÿSai Nam PungĀ' Fruit, Thai Journal of Agricultural Science 22 &3'8 

/33+/4/, 

5, Hai, L,H,, J, Uthaibutra and A, Joomwong, 2011, The prevention of pericarp brwning and the 

maintenance of post+harvest quality in Vietnamese longan cv, Long, using sodium 

metabisulfite treatment, International Journal of Agriclture and Biology 138 565+570, 

6, Pengpol, S,, J, Uthaibutra, O, A, Arquero, N, Nomura and K, Whangchai, 0.//, Reduction of 

Residual Chlorpyrifos on Harvested Bird Chillies &Capsicum frutescens Linn,' Using 

Ultrasonication and Ozonation, Thai Journal of Agricultural Science 22&3'8 /60+/65, 

7, Whangchai, K,, J, Uthaibutra, S, Phyanalinmat, S, Pengphol and N, Nomura, 2011, Effect of 

Ozone treatment on the reduction of chlorpyrifos residues in fresh lychee fruits, Ozone8 

Science & Engineering 338 232+235, 
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8, Whangchai, K,, N, Nuanon and J, Uthaibutra, 0.//, Effect of Ozone and Vapor Phase Hydrogen 

Peroxide Fumigation on the Control of Postharvest Diseases of Longan Fruit &Dimocarpus 

longan Lour,', Thai Journal of Agricultural Science 22'3 8&0/7+001,  

9, Whangchai, K,, J, Uthaibutra and S, Phiyanalinmat, 0.//, Effect of ozone treatment on the 

reduction of chlorpyrifos residues in fresh lychee fruits Ozone, Science and Engineering 

118 010+014, 

10, Saengnil, K,, K, Lueangprasert and J, Uthaibutra, 2011, Sunlight+stimulated plenylalanine 

ammonia+lyase &PAL' activety and anthocyanin accumulation in exocarp of üMahafanakaý 

mango, Maejo International Journal of Science and Technology 58 365+373, 

11, Whangchai, K,, N, Nuanaon and J, Uthaibutra, 0./., Effect of ozone and vapor phase hydrogen 

peroxide fumigation on the controlling of postharvest diseases of longan fruit 

&Dimocarpus longan Lour,' Thai Journal of Agricultural Science 58 219+223, 

12, Whangchai, K,, K, Saengnil, C, Singkamanee and J, Uthaibutra, 0./., Effect of Electrolyzed 

oxidizing water and continuous ozone exposure on the control of Penicillium digitatum 

on tangerine cv, ÿSai Nam PungĀ, Crop Protection 078 164+167, 

13, Whangchai, K,, W, Saetung, J, Uthaibutra, S, Phiyanalinmat and S, Pengphol,  0./., Effect of 

ozone on the reduction of pesticide residue in baby corn &Zea mays L,', Acta 

Horticulturae  653 807/+073  

14, Whangchai, K,, K, Saengnil, J, Uthaibutra and C, Singkamanee,  0..6, Use of electrolyzed 

oxidizing water to control postharvest disease during storage of Tangerine cv, ÿSai Nam 

PungĀ, Crop Protection 29 8386+389, 

15, Whangchai, K,, K, Saengnil, J, Uthaibutra and C, Singkamanee, 2008, Use of electrolyzed 

oxidizing water to control postharvest disease during storage of tangerine cv, üSai Nam 

Pungý, Acta Horticulturae 8378 211+215, 

 

őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŉŘ, ĶŧŎŉŧ  ŠŜŦļĿŦŗ 

őŚļŧŎŊŪœũŖœƥŘťŉŦŏŎŧŎŧĿŧŊũ 

/, Whangchai, K,, J, Uthaibutra and S, Phiyanalinmat, 2012, Effects of NaCl Concentration, 

Electrolysis Time, Electric Potential on Efficiency of Electrolyzed Oxidizing Water on the 

mortality of Penicillium digitatum in Suspension, Acta Horticulturae 9738 193+198, 
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0, Boonkorna, P,, H, Gemmac, S, Sugayac, S, Sethad, J, Uthaibutra and K, Whangchai, 0./0, 

Impact of high+dose, short periods of ozone exposure on green mold and  antioxidant 

enzyme activity of tangerine fruit, Postharvest Biology and Technology 458  03+06, 

1, Pengphol S,, J, Uthaibutra, O, A, Arquero, N, Nomura and K, Whangchai,  0./0, Oxidative 

degradation and detoxification of Chlorpyrifos by ultrasonication and ozone treatment, 
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/., şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ, ĽũŊŘĶŧŎŊƥ ŕĹŜŦŇŎť, ŢŘœŦŎōƥ ĿŦŗŖļĹŚ, űœŸłŝũŘũ ŝŘŪŏŭŘŪ ŲŚťşŭĿŧŉŧ    

űŜŪŗŘŝũŚŐƠ,2554,őŚķŢļĶŧŘűĹŚŬŢŏűŖŚŸŉŉƢŜŗųœŲŌşűŀŪŗŖŵŎűŊŘŊŘơŜŖĶŦŏşŧŘœŢŚũűŢōũŚŪŎ

ŵĶŚĹŢŚŌŪŹŖŪŊơŢĹŭňŕŧœűŖŚŸŉœŦŎōŭƥ ķƢŧŜųœŉ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 42&1'8 429+432, 

//, şŖŉŦļŴĽ şŧŗşũļŠƥŌŢļ, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ  űŜŪŗŘŝũŚŐƠ, 2554, őŚķŢļőļ

ŋơŧŎĶŦŖŖŦŎŊƥŲŚť 2,4+D ŊơŢĶŧŘűĶũŉŲĹŚŚŦşķŢļķƢŧŜœŦŎōŭƥşŭœŘŘňŏŭŘŪ1, ŜŧŘşŧŘűĶŞŊŘ 

27&2'8 175+185, 

/0, şũŘũŖŚ ķŦŎŲĶƢŜ, ŢŘœŦŎōƥ ĿŦŗŖļĹŚ, űœŸłŝũŘũ ŝŘŪŏŭŘŪ, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ  űŜŪŗŘŝũŚŐƠ,  

2554, ŐŘťşũŌōũŕŧœķŢļĶŧŘűĹŚŬŢŏűŖŚŸŉŉƢŜŗųœŲŌşűŀŪŗŖŵŎűŊŘŊŘơŜŖĶŦŏœŢŚũűŢōũŚŪŎŵĶŚ

ĹŢŚŌŪŹŖŪŊơŢĹŭňŕŧœ űŖŚŸŉœŦŎōŭƥķƢŧŜųœŉŠŜŧŎ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 42&1'8 414+

416,  

/1, ŠŎūŹļřŌŦŗ ŏŭłŖŧŚŧ, ŝũŘũŖŚ ķŦŎŲĶƢŜ, ĿŖŎŧŉ şŜŧşŉũŽŖũŊŘ, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ 

űŜŪŗŘŝũŚŐƠ, 2554, őŚķŢļĶŧŘœŢĶűŖŚŸŉŉƢŜŗŗŮűŘŪŗŔŢŘƥŖŦŚŉŪŵţŉƥŊơŢĹŭňŕŧœķŢļŊƢŎŢơŢŎ

ķƢŧŜųœŉŠŜŧŎ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 42&3'8 389+391, 

/2, ŢŘœŦŎōƥ ĿŦŗŖļĹŚ, ĽŘŘŗŧ şŖœŖũŊŘ, ĿŖŎŧŉ şŜŧşŉũŽŖũŊŘ, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ 

űŜŪŗŘŝũŚŐƠ, 2554, őŚķŢļĶŧŘűĹŚŬŢŏűŖŚŸŉŉƢŜŗşŧŘőşŖŘťŠŜơŧļŗŮűŘŪŗŲŚťœŢŚũűŢōũŚŪŎŵĶŚ

ĹŢŚŊơŢĹŭňŕŧœķŢļŊƢŎŢơŢŎķƢŧŜųœŉŠŜŧŎ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 42&3'8 385+388, 

/3, ĶŭŚōũŉŧ ŵĿŗşŋũŊŜŧŎũĿ, Wolfgang Luecke, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ, ňŦŅŝŦĶŉũŽ ĶřŊũĶŧűŖŞ,               

ŲşļŌũŜŧ şŭŘũŗļĹƥ ŲŚťşŭĿŧŉŧ űŜŪŗŘŝũŚŐƠ,2553,őŚķŢļĶŧŘŴŠƢĹŚŬŹŎĹŜŧŖŋŪŹŜũŌŗŭŴŎĶŧŘĶžŧĽŦŉ

űĿŬźŢŘŧ Aspergillus flavus ŌŪŹŊũŉŖŧĶŦŏűŖŚŸŉķƢŧŜųœŉűŚŪźŗļşŦŊŜƥ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 

418 341+344, 
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/4, ŉŧŘŭňŪ ŝŘŪŕŮōŘ, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ  űŜŪŗŘŝũŚŐƠ, 2553, őŚķŢļĹŜŧŖűŐƩŎĶŘŉ+

ŉơŧļķŢļŢŧŠŧŘŊơŢĶŧŘĿŦĶŎžŧŴŠƢűĶũŉŲĹŚŚŦşŴŎķƢŧŜœŦŎōŭƥķŧŜŉŢĶŖťŚũ 105, ŜŧŘşŧŘűĶŞŊŘ 

26&4'8 61+69,  

/5, ŐƘŗľŦŊŘ ŢŦĹŘŎŭĿŧŊ, şŭŕŧŖŧŝ ĿơŧļŲŊơļ, ŐƘŊũœļŞƥ ųŊŏŦŎŚŬŢŕœ, şŭĿŉŧ űŜŪŗŘŝũŚŐƠ ŲŚťşļŜŎŝŦĶŉũŽ 

ōŎŧœŘœŮŎœļŞƥ, 2553, őŚķŢļĶŧŘűĹŚŬŢŏűŖŚŸŉŉƢŜŗŎźžŧŖŦŎŠŢŖŘťűŠŗŊơŢűĿŬźŢŘŧŌŪŹŊũŉŖŧ

ĶŦŏűŖŚŸŉœŦŎōŭƥķƢŧŜųœŉűŚŪźŗļşŦŊŜƥ, ŜŧŘşŧŘűĶŞŊŘ 26 &1'8 85+92,  

/6, œŚŧĶŘ şžŧŘŪŘŧŞŃŘƥ, şŭĿŧŉŧ űŜŪŗŘŝũŚŐƠ, ňŦŅŝŦĶŉũŽ ĶřŊũĶŧűŖŞ, Dieter von Hörsten, Wolfgang 

Lücke, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ, 2553, őŚķŢļĹŚŬŹŎĹŜŧŖŋŪŹŜũŌŗŭŊơŢĹŭňŕŧœĶŧŘşŪķŢļ

ķƢŧŜ, ŜŧŘşŧŘűĶŞŊŘ, 26 &2'8 101+106,  

/7, œŚŧĶŘ şžŧŘŪŘŧŞŃŘƥ, şŭĿŧŉŧ  űŜŪŗŘŝũŚŐƠ, ňŦŅŝŦĶŉũŽ ĶřŊũĶŧűŖŞ, Dieter von Hoersten, Wolfgang 

Luecke, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ, 2553, ĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜķŢļ

ķƢŧŜŐŌŭŖōŧŎŪ 1 ŉƢŜŗĹŚŬŹŎŜũŌŗŭ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 418 452+455, 

0., őĶŧœŘŘň ķŦŎĹžŧĶŧŝ, ŢŘœŦŎōƥ ĿŦŗŖļĹŚ, ĽŘŘŗŧ şŖœŖũŊŘ, ŘŭơļŢŘŭň ĶŦŎōťŐŧ, şļŜŎŝŦĶŉũŽ 

ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ űŜŪŗŘŝũŚŐƠ, 2552, őŚķŢļĶŧŘűĹŚŬŢŏŗŮűŘŪŗŔŢŘƥŖŦŚŉŪŵţŉƥŌŪŹ

ŐŚŉŐŚơŢŗŵŎųŊŘűĽŎŢŗơŧļĿƢŧŊơŢĹŭňŕŧœŊƢŎŢơŢŎķƢŧŜųœŉűŚŪźŗļşŦŊŜƥ, ŜŧŘşŧŘűĶŞŊŘ 25 

&œũűŝŞ'8 127+132,  

0/, œŚŧĶŘ şžŧŘŪŘŧŞŃŘƥ, şļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ ŲŚťşŭĿŧŉŧ űŜŪŗŘŝũŚŐƠ ,2551, ĶŧŘŉŦŉŲŐŚļ

ĹŭňŕŧœĶŧŘŠŭļŊƢŖķŢļķƢŧŜķŧŜŉŢĶŖťŚũ 105 ŉƢŜŗĹŚŬŹŎĹŜŧŖŋŪŹŜũŌŗŭ, ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥ

űĶŞŊŘ 39&3'8 354+358,  

00, şŭŕŧŖŧŝ ĿơŧļŲŊơļ, ŚžŧŗŢļ ĹŘŪŏőŧ ŲŚťşļŜŎŝŦĶŉũŽ ōŎŧœŘœŮŎœļŞƥ, 2550, őŚķŢļĶŧŘűĹŚŬŢŏ

űŖŚŸŉœŦŎōŭƥŉƢŜŗşŧŘşĶŦŉĽŧĶĶŧŎœŚŮ ųŐƞŗĶŦŻĶ ķơŧ ŲŚťşŧŘűĹŖŪŲĹŐŲŌŎŌŪŹŖŪŊơŢĹŭňŕŧœűŖŚŸŉ

œŦŎōŭƥķƢŧŜųœŉűŚŪźŗļşŦŊŜƥ, ŜŧŘşŧŘűĶŞŊŘ 238 149+153, 

őŚļŧŎŊŪœũŖœƥŘťŉŦŏŎŧŎŧĿŧŊũ 

/, Premvaranon, P,, S, Vearsilp, S, Thanapornpoonpong D, Kaaladee, and S, Gorinstein, 2011, In 

vitro studies to produce double haploid in Indica hybrid rice, Biologia, 66 &6'8 1074+

1081, 

2, Phetkaeo, T,, R, Klaithin, P, Theanjumpol, K, Kunasakdakul, S, Thanapornpoonpong and S, 

Vearsilp, 2012, Comparison of Sample Preparation Methods on the Infected Corn Seed 

Detection by NIR Spectroscopy, Chiang Mai University Journal of Natural Science 11 &1'8 

243+250,  
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3, Kantapa, R,, K, Kunasakdakul, S, Vearsilp and S, Thanapornpoonpong, 2012, Controlling Maize 

Seed Fungi Contamination by Using Various Essential Oil Mixtures, Chiang Mai University 

Journal of Natural Science 11 &1'8 263+270,  

4, Boonmala, N,, S, Khunkeaw, C, Sawadeemit, S, Vearsilp and S, Thanapornpoonpong, 2012, 

Influence of Urea Formaldehyde on quality of pelleted sweet corn seed, Chiang Mai 

University Journal of Natural Science 11 &1'8 251+256,  

5, Klaithin R,, T, Phetkaeo, P, Theanjumpol, K, Kunasakdakul, S, Thanapornpoonpong and S, 

Vearsilp, 2012, Pasting Cell8 An Alternative Sample Cell for Detection of Aspergillus 

flavus Infected Milled Rice by NIR Spectroscopy, Chiang Mai University Journal of Natural 

Science 11 &1'8 271+276,  

6, Khunkeaw, S,, N, Boonmala, C, Sawadeemit, S, Vearsilp and S, Thanapornpoonpong, 2012, 

Using Urea Formaldehyde and Polyethyleneglycol as Seed Coating to Improve Maize 

Seed Qualities, Chiang Mai University Journal of Natural Science 11 &1'8 257+262,  

 

őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŉŘ, ŢŭŞŧŜŉŪ  ĿŎşŭŊ 

őŚļŧŎŊŪœũŖœƥŘťŉŦŏĿŧŊũ 

/, ŐŧŘũĿŧŊũ ŲşļŌŢļ, űşŧŜŚŦĶŞňƥ ŢŭơŎűŐƩļ ŲŚťŢŭŞŧŜŉŪ ĿŎşŭŊ, 0332, ŚŦĶŞňťŕŧŗŎŢĶŲŚťĶŧŗŜũŕŧĹ

ķŢļűŐŚŬŢĶşƢŖűķŪŗŜŠŜŧŎœŦŎōŭƥşŧŗŎźžŧőūźļŌŪŹŲşŉļŢŧĶŧŘşťŌƢŧŎŠŎŧŜ  ,ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥ

űĶŞŊŘ 20'1' &œũűŝŞ 8&105+11. , 

0, şŭœŘŘňŪ ŖŪşŦŊŗƥ, ĽŦŎŌŘƥľŧŗ ĽŪŎŧ ŲŚťŢŭŞŧŜŉŪ ĿŎşŭŊ, 0332, ĶŧŘŴĿƢşŧŘűĹŖŪűœŬŹŢŗŬŉŢŧŗŭŐƧĶŲĽĶŦŎķŢļ

ŚŪŚŧŜŉŪŊŦŉŉŢĶœŦŎōŭƥķŧŜœŜļ ,ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 20 &1' &œũűŝŞ 8&27+30  , 

1, ŢŚũşŧ şŭķşŜơŧļĽũŊ, ŢŭŞŧŜŉŪ ĿŎşŭŊ ŲŚťŎũōũŗŧ ŘŦŊŎŧŐŎŎŌƥ ,0332 ,ĿŎũŉķŢļŔƘŚƥŖŏŘŘĽŭŕŦňņƥŌ ŪŹŖŪőŚ

ŊơŢĹŭňŕŧœŐŌŭŖŖŧŊŦŉŉŢĶœŦŎōŭƥűĿŪŗļŴŠŖơşŪĿŖœŮ ,ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 20 &1' 

&œũűŝŞ 8&427+430 ,  

2, ĶŭŚŕŦŌŘ ŗũźŖœŦĶŊŘƥ ŲŚťŢŭŞŧŜŉŪ ĿŎşŭŊ, 033/, őŚķŢļĶŧŘűĶŸŏŘŦĶŞŧŉƢŜŗŢŭňŠŕŮŖũŊŹžŧŲŚťŏŘŘĽŭŕŦňņƥ

ŊơŢĹŭňŕŧœŐŌŭŖŖŧŊŦŉŉŢĶœŦŎōŭƥűĿŪŗļŴŠŖơşŪĿŖœŮ ,ŜŧŘşŧŘŜũŌŗŧŝŧşŊŘƥűĶŞŊŘ 17 &œũűŝŞ' 8

0/1+0/4 ,  

őŚļŧŎŊŪœũŖœƥŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Chanasut, U, and N, Rattanapanone, 0./0, Characterization and Comparative study of 

polyphenol oxidases from four cultivars of Thai Solanum melogena fruits, Chiang Mai 

University Journal of Natural Science //&2'8 187+202, 
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2, Chanasut, U, and N, Rattanapanone,  0..6, Screening methods to measure antioxidant activities 

of phenolic compound extracts from some varieties of Thai Eggplants, Acta Horticulturae 

5438 07/+074, 

ĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ 

1, ŢŚũşŧ şŭķşŜơŧļĽũŊ ŲŚťŢŭŞŧŜŉŪ ĿŎşŭŊ  ,0332 ,ŢŧĶŧŘşťŌƢŧŎŠŎŧŜķŢļŉŢĶŐŌŭŖŖŧŊŦŉŉŢĶœŦŎōŭƥ
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2, ĶŘŘňũĶŧŘƥ ŏŦŜŚŢŗ, űŗŧŜŚŦĶŞňƥ ĽŦŎŌŘƥŏŧļ, ŜũűĿŪŗŘ űţļşŜŦşŉũŽ* űŌũŉĿŦŗ űŜŪŗŘŝũŚŐƠ ŲŚťňŦŅŝŦĶŉũŽ 

ĶřŊũĶŧűŖŞ, 2552, ĶŧŘŴĿƢĹŚŬŹŎĹŜŧŖŋŪŹŜũŌŗŭŴŎĶŧŘĹŜŏĹŭŖŖŢŉŲŐƝļŴŎŢŧŠŧŘşŦŊŜƥ, ĶŧŘ

şŦŖŖŎŧŜũĿŧĶŧŘŏŦňņũŊŝūĶŞŧűĶŞŊŘŝŧşŊŘƥ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ĹŘŦźļŌŪŹ 6, /0+/1 

ŖŪŎŧĹŖ 0330, ĹňťűĶŞŊŘŝŧşŊŘƥ* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* űĿŪŗļŴŠŖơ, 104,   

3, ōŪŘŎŧń ŝŦĶŉũŽŐŘŪĿŧĶŭŚ ŲŚťűŗŧŜŚŦĶŞňƥ ĽŦŎŌŘƥŏŧļ, 2552, ĶŧŘŴĿƢşŧŘűŖųōœŘŪŎŴŎĶŧŘŐƝŢļĶŦŎĶžŧĽŦŉ

ŖŢŉŲŐƝļ, ĶŧŘŐŘťĿŭŖűşŎŢőŚļŧŎŜũĽŦŗŘťŉŦŏŏŦňņũŊŝūĶŞŧ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ĹŘŦźļŌŪŹ 1, 

27 œřŝĽũĶŧŗŎ 2552,  ŏŦňņũŊŜũŌŗŧŚŦŗ* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* űĿŪŗļŴŠŖơ, //.,   
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4, ŕŮŞňũŝŧ ĹžŧŊťŎũŊŗƥ, űŗŧŜŚŦĶŞňƥ ĽŦŎŌŘƥŏŧļ ŲŚťşŭĿŧŉŧ űŜŪŗŘŝũŚŐƠ,  2552, ĶŧŘĶžŧĽŦŉŖŢŉŗŧşŮŏųŉŗ

ŴĿƢųŢųŀŎ, ĶŧŘŐŘťĿŭŖűşŎŢőŚļŧŎŜũĽŦŗŘťŉŦŏŏŦňņũŊŝūĶŞŧ ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ ĹŘŦźļŌŪŹ 1, 

27 œřŝĽũĶŧŗŎ 0330, ŏŦňņũŊŜũŌŗŧŚŦŗ* ŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơ* űĿŪŗļŴŠŖơ, 63, 

 

őŮƢĿơŜŗŝŧşŊŘŧĽŧŘŗƥ ŉŘ, œŘşũŘũ şŬŏœļŞƥşŦļķƥ 

őŚļŧŎŊŪœũŖœƥŘťŉŦŏŎŧŎŧĿŧŊũ 

1, Neef, A,, P ,Suebpongsang, C, Manythong, W, Tacheena and O, Kazuo,  2010, Can Paper 

Mulberry Contribute to Building Sustaninable Rural Livelihoods in Northern Laos? 

Southeast Asian Studies, 47&4'8 403+425, 

ĶŧŘŐŘťĿŭŖŌŧļŜũĿŧĶŧŘŘťŉŦŏĿŧŊũ 

1, œŘşũŘũ  şŬŏœļŞƥşŦļķƥ* ĽũŘŜŘŘň ĶũĽĿŦŗűĽŘũł* űŏłĽœŘŘň űŢĶťşũļŠƥ* ňŦŅĿŎŧ ŋŧŜŘŎŦŎŌƥ* şŭĶŦłłŧ 

ųĹŘŊŐƧłłŧ, 0332, ÿŘťŏŏűĶŞŊŘœŦŎōťşŦłłŧ8 ķƢŢŊĶŚļ ĹŜŧŖœūļœŢŴĽķŢļűĶŞŊŘĶŘ

ķƢŢŉŪķƢŢűşŪŗĽŧĶŖŭŖķŢļőŮƢűĶŪŹŗŜķƢŢļŴŎĽŦļŠŜŦŉűĿŪŗļŴŠŖơŲŚťŚžŧœŮŎĀ ŴŎŘŧŗļŧŎĶŧŘ

ŐŘťĿŭŖşŦŖŖŎŧŜũĿŧĶŧŘŘťŏŏűĶŞŊŘŲŠơļĿŧŊũ ĹŘŦźļŌŪŹ 5 ÿŘťŏŏűĶŞŊŘŵŌŗŴŊƢŘơŖœŘťŏŧŘŖŪ 

űœŬŹŢĹŜŧŖŖŦŹŎĹļŌŧļŢŧŠŧŘŲŚťœŚŦļļŧŎĀ 6+/. şũļŠŧĹŖ 0332 ň ųŘļŲŘŖŊŦĶŝũŚŧ ĽŦļŠŜŦŉ

ŖŠŧşŧŘĹŧŖ, 127+142, 
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4. ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŠŚŦĶşŮŊŘűŉũŖĶŦŏŠŚŦĶşŮŊŘŌŪŹŐŘŦŏŐŘŭļŴŠŖơ 

ŠŚŦĶşŮŊŘűŉũŖ œ,ŝ ,2545 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 2557 űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ĿŬŹŢŠŚŦĶşŮŊŘ 

ŕŧŞŧŵŌŗ8      ŠŚŦĶşŮŊŘŜũŌŗŧŝŧşŊŘŉŭŞńŪŏŦňņũŊ şŧķŧŜũĿŧŜũŌŗŧĶŧŘŠŚŦļĶŧŘ

űĶŸŏűĶŪŹŗŜ 

ŕŧŞŧŢŦļĶřŞ8 Doctor of Philosophy Program in Postharvest Technology 

 

ĿŬŹŢŐŘũłłŧ 

ŕŧŞŧŵŌŗ8      ĿŬŹŢűŊŸŖ ŜũŌŗŧŝŧşŊŘŉŭŞńŪŏŦňņũŊ &ŜũŌŗŧĶŧŘŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ' 

                   ĿŬŹŢŗơŢ  ŜŌ,ŉ, &ŜũŌŗŧĶŧŘŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ' 

ŕŧŞŧŢŦļĶřŞ8  ĿŬŹŢűŊŸŖ Doctor of Philosophy &Postharvest Technology' 

                   ĿŬŹŢŗơŢ   Ph,D, &Postharvest Technology' 

 

 

ĿŬŹŢŠŚŦĶşŮŊŘ 

ŕŧŞŧŵŌŗ8      ŠŚŦĶşŮŊŘŐŘŦĿłŧŉŭŞńŪŏŦňņũŊ şŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļĶŧŘ

űĶŸŏűĶŪŹŗŜ &ŠŚŦĶşŮŊŘşŠşŧķŧŜũĿŧ' 

ŕŧŞŧŢŦļĶřŞ8  Doctor of Philosophy Program in Postharvest Technology 

&Interdisciplinary Program' 

ĿŬŹŢŐŘũłłŧ 

ŕŧŞŧŵŌŗ8      ĿŬŹŢűŊŸŖ  ŐŘŦĿłŧŉŭŞńŪŏŦňņũŊ &űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ' 

                   ĿŬŹŢŗơŢ   ŐŘ,ŉ, &űŌĹųŎųŚŗŪŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ' 

ŕŧŞŧŢŦļĶřŞ8 ĿŬŹŢűŊŸŖ   Doctor of Philosophy &Postharvest Technology' 

                   ĿŬŹŢŗơŢ   Ph,D, &Postharvest Technology' 

ŐŘŦŏűœŬŹŢŴŠƢşŢŉĹŚƢŢļĶŦŏĿŬŹŢ

ŕŧŞŧŢŦļĶřŞ ŲŚťŐŘťĶŧŝ

ĶŘťŌŘŜļŝūĶŞŧōũĶŧŘűŘŬŹŢļ ŠŚŦĶűĶňņƥ

ĶŧŘŊŦźļĿŬŹŢŐŘũłłŧ œ,ŝ, 2549 
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ŠŚŦĶşŮŊŘŲŏŏ /,/ şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧųŌ 

ŠŚŦĶşŮŊŘűŉũŖ œ,ŝ ,2543 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 2557 űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘŲŏŏ /&2' şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧųŌ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ        ŵŖơŎƢŢŗĶŜơŧ      26 ŠŎơŜŗĶũŊ 

Ķ, ŜũŌŗŧŎũœŎōƥ 

7.0677  ŜũŌŗŧŎũœŎōƥ                                                 26 ŠŎơŜŗĶũŊ 

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

1, ŎŦĶŝūĶŞŧĽťŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧűŐƩŎŚŧŗŚŦĶŞňƥŢŦĶŞŘ őơŧŎĹŜŧŖ

űŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧ űşŎŢŊơŢĹňť

ĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧ ŐŘťĽžŧşŧķŧŜũĿŧŌŭĶŕŧĹĶŧŘŝūĶŞŧ 

űœŬŹŢŐŘťűŖũŎĹŜŧŖĶƢŧŜŠŎƢŧ 

2, ŎŦĶŝūĶŞŧŊƢŢļŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧŌŧļŜũĿŧĶŧŘ ŲŚťŎžŧűşŎŢŠŦŜķƢŢŌŪŹ

űĶŪŹŗŜķƢŢļĶŦŏļŧŎŜũĽŦŗűœŬŹŢŜũŌŗŧŎũœŎōƥķŢļŎŦĶŝūĶŞŧŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘķŢļ

şŧķŧŜũĿŧŌŪŹűĶŪŹŗŜķƢŢļ ŵŖơŎƢŢŗĶŜơŧ 2  ĹŘŦźļ ŕŧŗŴŎŕŧĹĶŧŘŝūĶŞŧŐĶŊũŌŪŹşŢļ

ķŢļĶŧŘŚļŌťűŏŪŗŎűŐƩŎŎŦĶŝūĶŞŧ 

3, őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘ

ŴŠƢőŚļŧŎŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘ 

ŠŘŬŢşũŹļŊŪœũŖœƥŌŧļŜũĿŧĶŧŘ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŵŖơŎƢŢŗĶŜơŧ 0 űŘŬŹŢļ 

 

 

 

 

 

ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘŲŏŏ /,1 şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧųŌ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ                             48 ŠŎơŜŗĶũŊ 

Ķ, ŜũŌŗŧŎũœŎōƥ 

7.0677  ŜũŌŗŧŎũœŎōƥ                                                  26 ŠŎơŜŗĶũŊ 

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

1. ŖŪĶŧŘĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥ ŴŎ

ĶŧŘşŦŖŖŎŧűŐƩŎŕŧŞŧŢŦļĶřŞ ŢŗơŧļŎƢŢŗŕŧĹĶŧŘŝūĶŞŧŚť / ĹŘŦźļ ŲŚť

ŎŦĶŝūĶŞŧŊƢŢļűķƢŧŘơŜŖşŦŖŖŎŧŌŭĶĹŘŦźļ ŊŚŢŉŘťŗťűŜŚŧĶŧŘŝūĶŞŧ 

2. őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘ

ŴŠƢőŚļŧŎ ŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļ

ŜũĿŧĶŧŘŠŘŬŢşũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶ

ŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļĹňť

ĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪ

ŠŚŦļĶŧŘűĶŸŏűĶŪŹŗŜ ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full 

paper' ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơŎƢŢŗĶŜơŧ 0  űŘŬŹŢļ ŲŚťŎžŧűşŎŢ

őŚļŧŎŜũĽŦŗŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŠŘŬŢ

ŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ / ĹŘŦźļ 

3. ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎķŢļŏŦňņũŊ

ŜũŌŗŧŚŦŗ ŌŭĶŕŧĹĶŧŘŝūĶŞŧ ųŉŗőơŧŎĶŧŘĹŜŧŖűŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧ ŲŚťŘŜŏŘŜŖşơļŏŦňņũŊŜũŌŗŧŚŦŗŌŭĶŕŧĹ

ĶŧŘŝūĶŞŧ 

 

 

 

 

 

ŐŘŦŏűœŬŹŢűœũŹŖŐŘťşŏĶŧŘňƥŴŠƢŏŦňņũŊ

şŘƢŧļőŚļŧŎŴŎŘťŉŦŏŎŧŎŧĿŧŊũ ŲŚť

űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗ 

űĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏ

ŏŦňņũŊŝūĶŞŧ œ,ŝ, 0332 
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ŠŚŦĶşŮŊŘűŉũŖ œ,ŝ ,2543 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 2557 űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

1,  ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ  

2,  ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ  

           ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧ ŢŧĽĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧ

ŚļŌťűŏŪŗŎűŘŪŗŎĶŘťŏŜŎŜũĿŧœŬźŎŅŧŎŌŪŹűŠŸŎŜơŧŖŪĹŜŧŖşžŧĹŦłŴŎĶŧŘŌžŧŜũŌŗŧ

ŎũœŎƥ ŠŘŬŢŌžŧĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŢŬŹŎűœũŹŖķūźŎųŉŗŵŖơŎŦŏŠŎơŢŗĶũŊ 

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ 

       ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧķŢşŢŏŜŦŉĹŭňşŖŏŦŊũŕŧŗŴŎŕŧĹĶŧŘŝūĶŞŧ

ŐĶŊũŌŪŹŠŎūŹļ ķŢļĶŧŘķūźŎŌťűŏŪŗŎűŐƩŎŎŦĶŝūĶŞŧ ųŉŗĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧ

ŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉ  ŠŧĶşŢŏŵŖơőơŧŎŴŠƢŌžŧĶŧŘşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ  

1  ĹŘŦźļ  ŕŧŗŴŎ  2  ŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

 

 

 

 

Ľ, ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ 

          ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧķŢşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ űŖŬŹŢŎŦĶŝūĶŞŧŵŉƢ

ŚļŌťűŏŪŗŎŖŧŲŚƢŜ 2 ŕŧĹĶŧŘŝūĶŞŧ  ŲŚťŌžŧĶŧŘşŢŏŊŧŖŜŦŎŲŚťűŜŚŧ ŌŪŹ

ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢ ŌŦźļŎŪźĽťŢŎŭłŧŊ

ŴŠƢşŢŏŵŉƢŵŖơűĶũŎ 2 ĹŘŦźļ 

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

1,  ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ  

2,  ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ  +ŵŖơŖŪ+  

     

 

 

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ 

1, ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũűœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚť

ĹŜŧŖşŧŖŧŘŋűœŬŹŢŖŪşũŌōũŽűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 

2,  ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ 1 ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧŘƢŢļ

ķŢşŢŏŴŠŖơ ĶŧŘşŢŏŲĶƢŊŦŜŊƢŢļşŢŏŴŠƢűşŘŸĽşũźŎŕŧŗŴŎ 1 ŕŧĹĶŧŘŝūĶŞŧ

ŋŦŉŵŐŎŦŏĽŧĶĶŧŘşŢŏĹŘŦźļŲŘĶ 

3, ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧ

ŘťŉŦŏŐŘũłłŧųŌŵŉƢ 

Ľ, ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ 

ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧŘƢŢļķŢşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ űŖŬŹŢŎŦĶŝūĶŞŧ

ŵŉƢŚļŌťűŏŪŗŎŖŧŲŚƢŜ 2 ŕŧĹĶŧŘŝūĶŞŧ ŲŚťŌžŧĶŧŘşŢŏŊŧŖŜŦŎŲŚťűŜŚŧ ŌŪŹ

ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŌŦźļŎŪźĽťŢŎŭłŧŊ

ŴŠƢşŢŏŵŉƢŵŖơűĶũŎ 0 ĹŘŦźļ 

 

ŐŘŦŏűœŬŹŢŴŠƢŖŪĹŜŧŖşťŉŜĶŴŎĶŧŘŏŘũŠŧŘ

ĽŦŉĶŧŘŲŊơőŚŴŎŌŧļŐńũŏŦŊũŵŖơŲŊĶŊơŧļ

ĶŦŎ 

 

 

 

ŐŘŦŏűœŬŹŢűœũŹŖŌŧļűŚŬŢĶŴŠƢŎŦĶŝūĶŞŧŌŪŹ

şŢŏŵŖơőơŧŎ ŴŠƢşŧŖŧŘŋűŘŪŗŎŴŎŘťŉŦŏ

ŐŘũłłŧųŌŵŉƢ 

 

 

 

 

 

 

űœŬŹŢŴŠƢŎŦĶŝūĶŞŧŵŉƢŖŪűŜŚŧŝūĶŞŧĹŜŧŖŘŮƢŌŪŹ

űĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥŖŧĶķūźŎ 

 

 4
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ŠŚŦĶşŮŊŘŲŏŏ /,2 şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧŊŘŪ 

ŠŚŦĶşŮŊŘűŉũŖ œ,ŝ ,2548 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 2557 űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘŲŏŏ /&1' şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧŊŘŪ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ        ŵŖơŎƢŢŗĶŜơŧ      72 ŠŎơŜŗĶũŊ 

Ķ, ŜũŌŗŧŎũœŎōƥ 

7.0687  ŜũŌŗŧŎũœŎōƥ                                                  50 ŠŎơŜŗĶũŊ 

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

1, ŎŦĶŝūĶŞŧĽťŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧűŐƩŎŚŧŗŚŦĶŞňƥŢŦĶŞŘ őơŧŎĹŜŧŖ

űŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧ űşŎŢŊơŢĹňť

ĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧ ŐŘťĽžŧşŧķŧŜũĿŧŌŭĶŕŧĹĶŧŘŝūĶŞŧ 

űœŬŹŢŐŘťűŖũŎĹŜŧŖĶƢŧŜŠŎƢŧ 

2, ŎŦĶŝūĶŞŧŊƢŢļŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧŌŧļŜũĿŧĶŧŘ ŲŚťŎžŧűşŎŢŠŦŜķƢŢŌŪŹ

űĶŪŹŗŜķƢŢļĶŦŏļŧŎŜũĽŦŗ űœŬŹŢŜũŌŗŧŎũœŎōƥķŢļŎŦĶŝūĶŞŧŴŎŌŪŹŐŘťĿŭŖŜũĿŧĶŧŘķŢļ

şŧķŧŜũĿŧŌŪŹűĶŪŹŗŜķƢŢļŕŧĹĶŧŘŝūĶŞŧŚť 1 ĹŘŦźļ ŵŖơŎƢŢŗĶŜơŧ  3  ĹŘŦźļ  ŊŦźļŲŊơ

ŕŧĹĶŧŘŝūĶŞŧŐĶŊũŌŪŹşŢļķŢļĶŧŘķūźŎŌťűŏŪŗŎűŐƩŎŎŦĶŝūĶŞŧ 

3, őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘ

ŴŠƢőŚļŧŎŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘ 

ŠŘŬŢşũŹļŊŪœũŖœƥŌŧļŜũĿŧĶŧŘ ŀūŹļűŐƩŎŌŪŹŗŢŖŘŦŏŴŎşŧķŧŜũĿŧŵŖơŎƢŢŗĶŜơŧ 3 űŘŬŹŢļ 

 

 

 

 

 

ųĹŘļşŘƢŧļŠŚŦĶşŮŊŘŲŏŏ /,0 şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧŊŘŪ 

ĽžŧŎŜŎŠŎơŜŗĶũŊŘŜŖŊŚŢŉŠŚŦĶşŮŊŘ                             72 ŠŎơŜŗĶũŊ 

Ķ, ŜũŌŗŧŎũœŎōƥ 

7.0687  ŜũŌŗŧŎũœŎōƥ                                                  50 ŠŎơŜŗĶũŊ 

ķ, ĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘ 

1. ŖŪĶŧŘĽŦŉşŦŖŖŎŧŲŚťŎžŧűşŎŢőŚļŧŎŌŪŹűĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥ ŴŎ

ĶŧŘşŦŖŖŎŧűŐƩŎŕŧŞŧŢŦļĶřŞ ŢŗơŧļŎƢŢŗŕŧĹĶŧŘŝūĶŞŧŚť / ĹŘŦźļ ŲŚť

ŎŦĶŝūĶŞŧŊƢŢļűķƢŧŘơŜŖşŦŖŖŎŧŌŭĶĹŘŦźļ ŊŚŢŉŘťŗťűŜŚŧĶŧŘŝūĶŞŧ 

2. őŚļŧŎŜũŌŗŧŎũœŎōƥĽťŊƢŢļŵŉƢŘŦŏĶŧŘŊŪœũŖœƥ ŠŘŬŢŢŗơŧļŎƢŢŗŉžŧűŎũŎĶŧŘ

ŴŠƢőŚļŧŎ ŠŘŬŢşơŜŎŠŎūŹļķŢļőŚļŧŎŵŉƢŘŦŏĶŧŘŊŢŏŘŦŏŴŠƢŊŪœũŖœƥŴŎŜŧŘşŧŘŌŧļ

ŜũĿŧĶŧŘŠŘŬŢşũŹļœũŖœƥŌŧļŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŌŪŹŖŪĶŘŘŖĶŧŘŕŧŗŎŢĶ

ŖŧŘơŜŖĶŚŦŹŎĶŘŢļ &peer review' ĶơŢŎĶŧŘŊŪœũŖœƥ ŲŚťűŐƩŎŌŪŹŗŢŖŘŦŏķŢļĹňť

ĶŘŘŖĶŧŘŏŘũŠŧŘŠŚŦĶşŮŊŘŘťŉŦŏŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧűŌĹųŎųŚŗŪŠŚŦļ

ĶŧŘűĶŸŏűĶŪŹŗŜ ųŉŗőŚļŧŎŌŪŹűőŗŲœŘơŎŦźŎŊƢŢļűŐƩŎŏŌĹŜŧŖľŏŦŏűŊŸŖ &full paper' 

ŲŚťŖŪĿŬŹŢŎŦĶŝūĶŞŧűŐƩŎĿŬŹŢŲŘĶŵŖơŎƢŢŗĶŜơŧ 1  űŘŬŹŢļ ŲŚťŎžŧűşŎŢőŚļŧŎŜũĽŦŗ

ŕŧĹŏŘŘŗŧŗ ŴŎĶŧŘŐŘťĿŭŖŜũĿŧĶŧŘŘťŉŦŏŎŧŎŧĿŧŊũŠŘŬŢŘťŉŦŏĿŧŊũ ŢŗơŧļŎƢŢŗ 

/ ĹŘŦźļ 

3. ŎŦĶŝūĶŞŧŊƢŢļŘŧŗļŧŎőŚĶŧŘŝūĶŞŧŊŧŖŲŏŏŘŧŗļŧŎķŢļŏŦňņũŊ

ŜũŌŗŧŚŦŗ ŌŭĶŕŧĹĶŧŘŝūĶŞŧ ųŉŗőơŧŎĶŧŘĹŜŧŖűŠŸŎĿŢŏķŢļĹňťĶŘŘŖĶŧŘ

ŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧ ŲŚťŘŜŏŘŜŖşơļŏŦňņũŊŜũŌŗŧŚŦŗŌŭĶŕŧĹ

ĶŧŘŝūĶŞŧ 

 

 

 

 

 
ŐŘŦŏűœŬŹŢűœũŹŖŐŘťşŏĶŧŘňƥŴŠƢŏŦňņũŊ

şŘƢŧļőŚļŧŎŴŎŘťŉŦŏŎŧŎŧĿŧŊũ ŲŚť

űŐƩŎŵŐŊŧŖķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗ 

űĿŪŗļŴŠŖơ ŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏ

ŏŦňņũŊŝūĶŞŧ œ,ŝ, 0332 
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ŠŚŦĶşŮŊŘűŉũŖ œ,ŝ ,2548 ŠŚŦĶşŮŊŘŐŘŦŏŐŘŭļ œ,ŝ, 2557 űŠŊŭőŚŴŎĶŧŘŐŘŦŏŐŘŭļ 

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

1,  ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ  

2,  ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ  

           ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧ ŢŧĽĶžŧŠŎŉŴŠƢŎŦĶŝūĶŞŧ

ŚļŌťűŏŪŗŎűŘŪŗŎĶŘťŏŜŎŜũĿŧœŬźŎŅŧŎŌŪŹűŠŸŎŜơŧŖŪĹŜŧŖşžŧĹŦłŴŎĶŧŘŌžŧŜũŌŗŧ

ŎũœŎƥ ŠŘŬŢŌžŧĶũĽĶŘŘŖŌŧļŜũĿŧĶŧŘŢŬŹŎűœũŹŖķūźŎųŉŗŵŖơŎŦŏŠŎơŢŗĶũŊ 

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ 

ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧķŢşŢŏŜŦŉĹŭňşŖŏŦŊũŕŧŗŴŎŕŧĹĶŧŘŝūĶŞŧŐĶŊũŌŪŹ

ŠŎūŹļ ķŢļĶŧŘķūźŎŌťűŏŪŗŎűŐƩŎŎŦĶŝūĶŞŧ ųŉŗĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜ

ŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉ  ŠŧĶşŢŏŵŖơőơŧŎŴŠƢŌžŧĶŧŘşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ  1  ĹŘŦźļ  

ŕŧŗŴŎ  2  ŕŧĹĶŧŘŝūĶŞŧŐĶŊũ 

 

 

 

 

Ľ, ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ 

          ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧķŢşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ űŖŬŹŢŎŦĶŝūĶŞŧŵŉƢ

ŚļŌťűŏŪŗŎŖŧŲŚƢŜ 2 ŕŧĹĶŧŘŝūĶŞŧ  ŲŚťŌžŧĶŧŘşŢŏŊŧŖŜŦŎŲŚťűŜŚŧ ŌŪŹ

ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢ ŌŦźļŎŪźĽťŢŎŭłŧŊ

ŴŠƢşŢŏŵŉƢŵŖơűĶũŎ 2 ĹŘŦźļ 

Ĺ, ĶŘťŏŜŎŜũĿŧŌŪŹŵŖơŎŦŏŠŎơŜŗĶũŊşťşŖ 

1,  ŊŧŖűļŬŹŢŎŵķķŢļŏŦňņũŊŜũŌŗŧŚŦŗ ŕŧŞŧŊơŧļŐŘťűŌŝ  

2,  ŊŧŖűļŬŹŢŎŵķķŢļşŧķŧŜũĿŧ ú ŵŖơŖŪ+  

     

 

 

ļ, ĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ 

1. ŎŦĶŝūĶŞŧĽťŊƢŢļşŢŏŜŦŉĹŭňşŖŏŦŊũűœŬŹŢŐŘťűŖũŎĹŜŧŖœŘƢŢŖŲŚť

ĹŜŧŖşŧŖŧŘŋűœŬŹŢŖŪşũŌōũŽűşŎŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ 

2. ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎ ŖŪşũŌōũşŢŏŲĶƢŊŦŜŵŉƢŢŪĶ 1 ĹŘŦźļ ųŉŗŊƢŢļŗŬŹŎĹžŧ

ŘƢŢļķŢşŢŏŴŠŖơ ĶŧŘşŢŏŲĶƢŊŦŜŊƢŢļşŢŏŴŠƢűşŘŸĽşũźŎŕŧŗŴŎ 1 ŕŧĹĶŧŘŝūĶŞŧ

ŋŦŉŵŐŎŦŏĽŧĶĶŧŘşŢŏĹŘŦźļŲŘĶ 

3. ŎŦĶŝūĶŞŧŌŪŹşŢŏŵŖơőơŧŎĶŧŘşŢŏŜŦŉĹŭňşŖŏŦŊũ ĹňťĶŘŘŖĶŧŘŏŘũŠŧŘ

ŠŚŦĶşŮŊŘŏŦňņũŊŝūĶŞŧŐŘťĽžŧşŧķŧŜũĿŧŢŧĽœũĽŧŘňŧŴŠƢųŢŎűŐƩŎŎŦĶŝūĶŞŧ

ŘťŉŦŏŐŘũłłŧųŌŵŉƢ 

Ľ, ĶŧŘşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ 

          ŎŦĶŝūĶŞŧĽťŊƢŢļŗŬŹŎŲŏŏĹžŧŘƢŢļķŢşŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ űŖŬŹŢŎŦĶŝūĶŞŧ

ŵŉƢŚļŌťűŏŪŗŎŖŧŲŚƢŜ 6 ŕŧĹĶŧŘŝūĶŞŧ ŲŚťŌžŧĶŧŘşŢŏŊŧŖŜŦŎŲŚťűŜŚŧ ŌŪŹ

ĹňťĶŘŘŖĶŧŘŌŪŹŐŘūĶŞŧŐŘťĽžŧŊŦŜŎŦĶŝūĶŞŧűŐƩŎőŮƢĶžŧŠŎŉŴŠƢŌŦźļŎŪźĽťŢŎŭłŧŊŴŠƢ

şŢŏŵŉƢŵŖơűĶũŎ 0 ĹŘŦźļ 

ŐŘŦŏűœŬŹŢŴŠƢŖŪĹŜŧŖşťŉŜĶŴŎĶŧŘŏŘũŠŧŘ

ĽŦŉĶŧŘŲŊơőŚŴŎŌŧļŐńũŏŦŊũŵŖơŲŊĶŊơŧļ

ĶŦŎ 

 

 
 

ŐŘŦŏűœŬŹŢűœũŹŖŌŧļűŚŬŢĶŴŠƢŎŦĶŝūĶŞŧŌŪŹ

şŢŏŵŖơőơŧŎ ŴŠƢşŧŖŧŘŋűŘŪŗŎŴŎŘťŉŦŏ

ŐŘũłłŧųŌŵŉƢ 

 

 

 

 

 

 
űœŬŹŢŴŠƢŎŦĶŝūĶŞŧŵŉƢŖŪűŜŚŧŝūĶŞŧĹŜŧŖŘŮƢŌŪŹ

űĶŪŹŗŜķƢŢļĶŦŏŜũŌŗŧŎũœŎōƥŖŧĶķūźŎ 

 

 

 

 

 

 6
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5, ŊŧŘŧļűŐŘŪŗŏűŌŪŗŏķƢŢŲŊĶŊơŧļŘťŠŜơŧļŲőŎĶžŧŠŎŉĶŧŘŝūĶŞŧűŉũŖĶŦŏŲőŎĶŧŘŝūĶŞŧŴŠŖơ 

ŠŚŦĶşŮŊŘŲŏŏ /,/ şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧųŌ 
 

ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ 
 

ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

şŢŏŜŦŉĹŭňşŖŏŦŊũ                                                                         +    

ŎžŧűşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ                                                    +  

  ŘŜŖ                                                            + 

 

ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļŖŠŧŜũŌŗŧŚŦŗ                                             + 

şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ                                                     +      

şŢŏŜŦŉĹŭňşŖŏŦŊũ                                                                          +          

űşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ                                                        +       

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

  ŘŜŖ                                                            +  
      

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                              ŘŜŖ                                                            /0  

                      

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0  

             
 

ĿŦźŎŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

 

ĿŦźŎŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                                ŘŜŖ                                                          /0  

            

6
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ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0              

 

ĿŦźŎŐƙŌŪŹ 1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

 

 

ĿŦźŎŐƙŌŪŹ 1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0   

şŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ                                                                       +                           

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0   

            

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

şŢŏŜũŌŗŧŎũœŎōƥŲŚťĽŦŉŌžŧŘŧŗļŧŎľŏŦŏşŖŏŮŘňƥ                                    + 

                              ŘŜŖ                                                             + 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļŖŠŧŜũŌŗŧŚŦŗ                                             + 

şŢŏŜũŌŗŧŎũœŎōƥ                                                                            + 

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                 + 

                               ŘŜŖ                                                             +  

 

                                                               ŘŜŖŠŎơŜŗĶũŊŊŚŢŉŠŚŦĶşŮŊŘ         48         ŠŎơŜŗĶũŊ

6
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ŠŚŦĶşŮŊŘŲŏŏ /,0 şžŧŠŘŦŏőŮƢŖŪŜŭŇũŐŘũłłŧŊŘŪ 

 

ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ 
 

ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

şŢŏŜŦŉĹŭňşŖŏŦŊũ                                                                         +    

ŎžŧűşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ                                                    +    

  ŘŜŖ                                                            + 

 

ĿŦźŎŐƙŌŪŹ / 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

ŚļŌťűŏŪŗŎűœŬŹŢŴĿƢŏŘũĶŧŘķŢļŖŠŧŜũŌŗŧŚŦŗ                                             + 

şŢŏőơŧŎűļŬŹŢŎŵķŕŧŞŧŊơŧļŐŘťűŌŝ                                                      +      

şŢŏŜŦŉĹŭňşŖŏŦŊũ                                                                           +          

űşŎŢŠŦŜķƢŢųĹŘļŘơŧļŜũŌŗŧŎũœŎōƥ                                                         +       

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

  ŘŜŖ                                                            +  
      

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                              ŘŜŖ                                                            /0  

                      

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0              

 

ĿŦźŎŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

 

ĿŦźŎŐƙŌŪŹ 0 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0              
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ŲőŎĶŧŘŝūĶŞŧűŉũŖ ŲőŎĶŧŘŝūĶŞŧŐŘŦŏŐŘŭļŴŠŖơ 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0              

 

ĿŦźŎŐƙŌŪŹ 1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

 

 

ĿŦźŎŐƙŌŪŹ 1 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0 

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                               ŘŜŖ                                                           /0              

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

şŦŖŖŎŧŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                                             + 

                           ŘŜŖ                                                               /0    

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ 0  ŠŎơŜŗĶũŊ 

7.0687 ŜũŌŗŧŎũœŎōƥ                                                                   /0                               

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                + 

                  ŘŜŖ                                                                        /0       
 

ĿŦźŎŐƙŌŪŹ 4 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0 

şŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ ŲŚťĽŦŉŌžŧŘŧŗļŧŎĹŜŧŖĶƢŧŜŠŎƢŧ                             +                   

 

                           ŘŜŖ                                                               /0    

 

ĿŦźŎŐƙŌŪŹ 4 

ŕŧĹĶŧŘŝūĶŞŧŌŪŹ /  ŠŎơŜŗĶũŊ 

7.0677 ŜũŌŗŧŎũœŎōƥ                                                                   /0 

şŢŏŐŘťŖŜŚĹŜŧŖŘŮƢ                                                                       +                                                    
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şŢŏŜũŌŗŧŎũœŎōƥ                                                                            + 

ĽŦŉşŦŖŖŎŧ ŎžŧűşŎŢőŚļŧŎ ŲŚťűķƢŧŘơŜŖĶũĽĶŘŘŖşŦŖŖŎŧ                                 + 

                              ŘŜŖ                                                              + 
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6, ķƢŢŏŦļĹŦŏŖŠŧŜũŌŗŧŚŦŗűĿŪŗļŴŠŖơŜơŧŉƢŜŗĶŧŘŝūĶŞŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ œ,ŝ,0332 
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