HANGAIINGNAAAITNMNUUNA
a Al dJd=
MInanasnmn

nangasdiuilse w.a. 2560

"\ arAa d

manana
a d
ANNZINYIFANS

NRMINIANAI U AENIZIDMNAIEUYS



GARNIL

waai 1 Yeyaiialy

1.
2.

8.
9.

sHanazyorangas

4 -
yoiS gy az a1

a Y A
. B8N (D)

PUIUNUIENANITIUAaoANANTAS

. JUnuuveandngas

[ a wa 3 (%
ADIUNNUDINANTATUAZNITWNTUIDYNA/LHUFOVNANTAT

v
aA

ﬂ’JHJW%}’E)MGLHﬂﬁLNEJLLW3'14ﬁﬂgﬂiﬂﬂﬂmﬂWWL!ﬁ%NWﬂiﬂWH

a A Y o o & =
@1‘5Wﬂﬂ’1111iﬂﬂi$ﬂf)‘ﬂllﬂﬁaﬁﬁ%iﬁ]ﬂ"liﬁﬂHT

%o Ana AWML LAZAUANIANEIY0I01915073 UAATOUNANTAS

10. @49 UNIANTITOUNTAOU

o {o & o a o
11.ﬁ'ﬂ’]ﬂﬂ’]ﬁfﬁﬂ”lﬂ“ﬂﬂﬁ%ﬂﬂ’]ﬁwwuqﬁﬂﬁllﬂugl)@\iu']ll']wfﬂ'ﬁm']GLUﬂ']ﬁ'J'NLlwuﬁﬁﬂq@i

12.HANTENLINTO 11.1 Haz11.2 AOMINAUIUANFATHAZANNNGITOINUHUTNIVRIAD 1LY

[ v Jd Y A [ [ d’ d’ a a d' o
13.ANUAUAUT (D) mmaﬂqm@umﬂﬂﬁau“luﬂmz/ﬂwmmaummamuu

HIAT 2 YoYARIIZVBIHANGAS

@ o w o J o [ 4 [
l.ﬂislfﬂlu'l ANNAINY 3@@ﬂ§$ﬁﬁﬂmﬂﬂﬂaﬂgﬁi LlagWaaWﬁﬂ1§ﬁﬂu§ﬂlaﬁﬁaﬂq@§

(Program Learning Outcomes : PLO (18% Sub PLO)

2. umunianniiualgs

HIAN 3 3TUUMIIAMIANE MIAUHUMS sazlnssa31aveanangns

1.

2.

FLUUMIIAMIANY
MIAuHUMINaNgas
2.1 M-nanlumsautumsiseunmsaou
o Y Y K
22 AMANIAYOIRIANY
= 9
2.3 darivesindns s nidn
o 0o A 4 o w Y]
2.4 nagns lumsaudumsiond lulynydesinavenindnulude 2.3
@ = Yo = =
2.5 upumssutnanywazddusansAny luszoy 59
2.6 UUTTIIUMUUNY
2.7 FLUUMIANHI

= ' a a =} = 9 a v Y A
2.8 MINeUTouruIeNa 519991 LazMIaINUeUE eUTINUNIING 10 (M)

10
10

11



3. NaNgATUAYe1NTIRdOU
3.1 Mangas
3.1.1 TIWIUNUIANTINADOANANGAT
3.12 Taseadunangas
3.1.3 51893
3.1.4 UNUMIANEN
3.1.5 9T
32 %o ana MuMLLAzAUAVDIDINTY
32,1 osdlszdmangas
322 emsdilszi
323 81158NAY
4. mﬁﬂizﬂamﬁmf‘fuﬂimumiﬁmﬂﬁum (mﬁlmm w%ﬁwﬁﬂﬁﬂm) (5’1%)

Y o a @ o A aw 9 A
5. GU’E]ﬂTH‘Ll@Lﬂﬂ')ﬂllﬂ?ﬁﬂ’liﬂﬁ\?\?’l“ﬂi@iﬂ“'ﬁ]ﬂ QY]

i 4 wan33au3 nagnimsaeunaymsilsziivma

1. MiauaNHUZNIABY0UINANY

2. MeviauNaansMIBeudveanangns

3. upufiuanIMInIENeANNS UARYe AT IUHAMI B aud MAnangas eI

(Curriculum Mapping)

a (Y d a v =]
HUIAN 5 “r‘iﬁﬂ!ﬂmm1uﬂ1iﬂi%!3luﬂﬁuﬂﬂﬂﬂ]
~ A o I Y @
1. AQIszleurIerdninast lums InszauazuuY (1n59)
'
2. ﬂi$ﬂ3ﬂﬂ1§1/l'3uﬁ@'ﬂll'lﬁiﬁ'luWaﬁhq%ﬁﬂl@ﬁuﬂﬁﬂﬂ'l

J 0o 3 @
3. Lﬂﬂ!“ﬂﬂﬁﬁﬂi%ﬂﬁﬁﬂHMWWZiﬂ’g;{@li

HUIAN 6 MINAUINNDITE
1. MISIoNMIaIMsU01136 In

2. msnananuiuazineg liunaannsd

ran 7 msdsziugammnangas
1. MIMAIIATFIY
2. Yadia
v K
3. 1nAE

4
4. 919138

11
11
11
11
12
16
17
18
18
22
23
23

23

25
25
26

31

35
35
35
36

37
37
37

38
38
39
40
41



5.
6.

7.

@ = a F=)
wangas malseumsdou myllsziiugiSou
aamiayumsisous

Y
AIUTFHANTAUN LY (Key Performance Indicators)

Ad' a s o a U
“nNIAN 8 ﬂ1iﬂi%!&lu!!ﬁ%ﬂiﬂﬂ§3ﬂ1iﬂ1!uuﬂ1iﬂ]ﬂQ“r‘iﬂﬂ’gﬂi

1.
2.

Msiseiuilssansnavesmsaou

madseiivvangas Tuaimsuy

- matsziivpamaauiuanuan wazeanangas

. mMInumuramsdsedivtaznawwuliulye

ONAINUY

NARUIN N.

NARNUIN V.

waznangaslivlga

maruan a. diziae1nsdlszimangas

NARNUIN 3.

Student QF HagHaMsi5oui 5 A1Uv09 TQF

v Y
NMANUIN 2. ?ﬁﬁ\HLGNGNﬂﬂ!$ﬂiihﬂ1‘iﬂ‘iﬂﬂ§ﬂ’iﬁﬂq¢]i

MOBUIBTIAN azHadNEMIEouvenangas

amsufSeuisusieinnasulasldsznnmangasan

AMINUAAIANUFUNUT 5EHINHATNE 3B ou3veanangas (PLO) 1 KMUTT

41
44
46

47
47
47
48
48

49

68

73

104

115



HangAIINENManINHITMNAA
a al dJdR
muInananm

nangnsdTulss w.a. 2560

U

d' = a [ = 9 =~
FoaD1UUYANANHI ummmaﬂmﬂTuiaawszfoamﬂmﬁuui

INLUUVA/AUZ/NAIB AuzAnemaas madmniand

i 1 Fesaiial
L. ﬁﬁ’mmz%ﬁé’ngm
1.1 52Y3¥iel : 2547006
1.2 %awé’ﬂqm (mw1Ine) : vangasImemaasuIluge aunInandany

(MB1BINGY) : Master of Science Program in Physics for Teachers

A a
2. ¥01ls YUASTIVIV

o

2.1 Foidy (011 1ne) Aneenansuiiuda andany)
(ﬂT]sJ”IﬁJﬂﬂf]E) : Master of Science (Physics for Teachers)
2.2 ¥odo (Mu1Ing) . (Wanddnun)
(ﬂT]sJ”IﬁJﬂﬂf]E) : M.Sc. (Physics for Teachers)

3. 3puen (01N)
1
o L a d‘d U
4. nnunmnginnGeunaeavangns
40 WUIENA
5. Unuyvesrangas
51 suuwy
<3 ] [
WunangasszaulSagIn
52  munly
[ ] = I 9 o ~ I [
wangasdamsanyuduniwlne TagldenasuazdmaBeuilunwsinguuas n

5.4  MITSUANANH

9
v @

@ = v =K ' ad 9 v
iﬂ‘l/l\?uﬂﬁﬂ‘}ﬂ1111/]Ell,l,a3uﬂﬁﬂ‘]&l1@1\1%1@]%@11“1531%5]1‘]&]WU]J‘V]EJU]J@



55 anusmlenuaniudu

I Y o

Wurdngasvesanitiulasmmnie
5.6  nslAlSyauadduiomsanm

TS ynuiissaviin@en
AOIUMNVBIMIANGATHATMINITANOUNANFIUYOUTIANGAS
wangasUsulye = mvuadladon eudamiay w.a. 2560

v Y H
lanasannaunseslaganiinms lumsiszyunasan 52560
A o A = S
W TUN 31 oY WA W.A. 2560
@ wa o @ a @ ¥ A
lasveylia/useUndngasMInanuIINeIasd lumsdszyuaiah 213
d’ o A A
WTUTN 3 1ADU WOHAIAN W.A. 2560
Y 1 (%) d‘d
anundenlumsmeunsHangasNNguUMNIAZINATFIY
WANgATHAMUNS DUINILNT AN INLAZIATFIUAINIATTIUABATLADQANANHILHITA
T3] w.er. 2560
= d' Y @ o & =<
orniaansalsznovlandsduSomsanm
o
(1) A3 019159
v A =2

(2) WAIBINMIANEN

(%4

4 o a d a (Y]
9. %0 ana ﬂ1!!°ﬁ1«'!ﬁ squm’gmmsﬁnywmmmsﬂé’ UNAYIUHaNGNAI

¥o-ana AANAIMSANH (@1V131),
o | a U d’ o [ =< ~ d‘ o < =
(FTUAMHUIMNIBING) avunausSamsany @AndusSamsanm)
@ 4 ara 4 a [ a
1. A7. UAINHY NAUYAY 5.0. Wa@nd), umImeasuiiea, Uszmalng (2554)

ara o a Y] =
mu. (Wand), umIneaoma TuTagwszaemnd1sus,
Uszima'lne (2549)

.. Wdnd), vriInendedaing, Uszmalne (2544)

2. HA.AT. 3031 1nAURY Us.a. (and), uninondoma TuTadwszreumndrsuljs,
Uszima'lne (2551)

ara 4 a @ = k) =
.. W@nd), s Inedema TuTagwszvounarsuijs,
Uszima'lne (2547)

.. Wdad), uInededaing, Uszmalng (2544)

= L4

ara J a [ = k) =
3. WALAT. UYT MUFNIYATU 15.4. (‘Nﬁﬂﬁ), ll‘I’TTJ‘VlEﬂaEJWIﬂIHTﬁEJWi%]@mﬂaTﬁuui,

q

Uszime ' lng (2552)




¥o-ana AUAINIANY (U137,
(GZYAWHUIMIITINS) amiuiguiamsanun @Aiguiomsainu)

ara 4 J o
. (Wdndlszgnd), aoniumaTuTadwszaounduiiga
nmsaanszii, Uszme Ing (2537)

ey, (Wdnd), wInedoysm, UszmeIne (2533)

=1 (=Y dYuv A [ 9 (Y=Y o o o
TeazPenilizinensIisuRareurangas 1ig Manun a Uszinensolszdmangas
10. aouNIAMSGaUMIaY

a ara 4 a 4 a @ =) 9 ~
MAINATNT AuLINOmMdas un1Ineaema luTagnszrounaIsuls
d [y} H o o a (Y]
11. amumsameuenrisemsinniisuiludeninniosanlumsnamunangnas

d % a
111 i;mmm‘smﬁ%miwmmmamwgni)

[

9 o w { 9y a J § g o o o
Uszme Insdosmsmasnunlanuianummnsaomainemaasuazma lu Tagierdumasdiany

]

o < 9 { o <3 S X o = Y
Gluﬂ’liwwu’lﬂﬁglﬂﬁ Fﬂglwuhlﬂinﬂﬂ’ljﬁ 5ﬁu’]ala\1H/Tuﬂ\jﬂ']iwguu']uﬂa']ﬂi‘ﬂ’]\iﬂ']iﬁﬂ}:n Llaghlﬂigllﬁﬂ

a v A

[ a Y 9 9 1 9 [} 9 1
nunmInedendeuinglszmalne 4.0 naatudialdasinunudon1suee 5 gAAIMNTTUINA
= an a Y = | < 9 a [ ] 9 YA a 9 4
oung 1lasudsaalumsasauuazaa@onanUIuvIINeIaenuy 1wy 1Wu 1N NuAAaS 198559

] 1 o @ [} 9 1 A a ) [ 1
wnn1Msnest Jagtiulszma lnedsnayaainsaiumsdou Taamwizedisoalulmdinsy wu

a J a 4 [ [=~1 o 4 @

ANAREAS INOIAEAT 1Az BN BgIUTIUIUNIN INOAUDIANNADINT IUNMTVIIBAIYA
LY A a o 1 o Y o o o ~ 9 a 7q YA
TumaouAIHgNaaIna1 M lnuanusudulumsnannlsvlyeamsissumsaoumuinermans 11y

A I Y a s 9 9 Yo a ~ a s
ﬂmﬂ’lWﬂLWﬂiﬂll@ﬂg'JﬂEJ'lﬁ'l’ﬁﬁ‘iﬂllﬂﬂ!ﬂWWZ\!ﬁ"liﬂiﬂﬂ53‘{]1!1??1!ﬂ!iﬂuﬁuﬁl,miﬂuﬁ'lﬂﬂﬂEﬂﬁ'lﬁ@]i

v
a

1 A a a 4 o < Y] a a 1] 4
IﬂﬂlﬂWTgﬂﬂTQﬂQﬁﬁJTJGHTV‘Iﬁﬂﬁ éfﬁanu‘JJ1ﬂ1uﬂ15WcéummiNam!,Lazmimumﬂmmwmmwamnmm

o v W <

dy ala =y o ¥ =< A o a3 Y 9 o o
u@ﬂ%qﬂuﬂ'ﬁle']ﬂL!ﬂﬁuﬂgﬂﬁﬂﬁiuﬁZQUN‘ﬁﬂNﬂﬂﬂqﬂ AaUIRANUT UABIET AT WAIAN NN

[

Y °

a 4 ara J [ nyYya ara s A o 1
agdouInemansauiandanyuiodd nianuliaulwezId§Inenmssuildndive ldiude

A

Y ' 4 a ara
anujuazina Tuladvie oaatymmsuiaunauagainidndnianuea s
d v v %
11.2 ’smmmmm%miwmmmammuammuﬁﬁu
4 @ o a A < 9 Yo ~ Y 1o

aoumssitagiunudsnuusonvesTannlasu 1) an Tneded lasumsiseunmsasuldeginlan
a J < Yy [ ' Y o 9 Y 9 o
@ulﬂﬂ‘iluﬁulﬂﬂﬁﬂﬂ’ﬂilﬁnﬂiﬂ1uﬂ15llﬂﬂllﬂgllﬂ$ﬂ@ﬂi’é)\‘i ’mNaslwmﬂmmmmmﬂmmzTmmﬁﬂu

Y

Il a9 " Yq Y Y a a 4 A~ o Y
’é]fl'l\?ulllllGU’f]EJGII@Elul,llulﬂﬁl%"’ljﬂilﬁllﬁ3ﬂi%ﬂ')uﬂ'liﬂﬂwufﬁ'luﬂ'lﬂﬁﬂEl'lﬁ'lﬁ'ﬁi Glu@umwnmiwmmmu

Q QU @9

D

[

a J = ' < Y ﬁjdy Aa a o Y @ =
’mmmaﬁmazmﬂiuiaﬂamemmm ﬂﬁi‘l”iﬂ’ﬂi]g“l/‘lﬂjpﬂﬂﬂ uLtn’mmmaammwﬂwauiuamm

) A v 2
anuansalumslyassnglunangnasanniu



12. HANIZNVIN 90 11.1 4a2 11.2 AOMINAMHINANGATHAZANNNEITINUWHEDVVR ALY
12.1 MINANYANGAT
I YA o Y o A A = 1 o o = Yo
aptlugndeanlianueensvyedonidiumeslumsnandsnuminyaainsnamsnm lasy

'd
y

=)

MmN ngndesaziuaisazaslumswanndinuuaz dunadon Taomwizedaoang
4

Y

] 9 = <3 1 1 YA v A Wy 9 a 14 a ara
ﬁlﬂ!ﬂ']Wﬁ]3GIf’JfJﬁ'ﬁ'NLﬁﬁulﬂﬂﬁuiﬁuiﬁuﬂﬁWNﬁ‘UWﬂ%@ﬂlla%iﬂgﬂWHﬂﬂﬂWﬁTﬁﬂﬁ?ﬂﬂﬂ'ﬁﬂi"lﬁﬂﬁ RN

9 Aa Fal Aaa ] [ ] A Aov A o @ 9y A
ﬁ’]ll’]ﬁﬂGlslf@'ﬁﬂ']ﬂﬂﬁ']ﬂ;]ﬂ']ﬁmﬁ']\ic]Gluslf?ﬂllﬂ HAZBIYAINIUTTUNIUIVY N UIETUNUNITNAUINDIDU

a U

12.2 ANNNLIVDINUNUSNIVD I

v
A AaAA o

[ dy 1 9 o av Y ara =1 o =R <R
ﬁaﬂq@l3u33!\‘lﬁﬁ']\‘lllﬁ']°]JfL!“ﬂﬂﬂuﬁﬂﬂﬂWWiuﬂWﬁﬁ@ul!a%ﬂﬂ‘t’Jﬂ']LW‘Iﬁﬂﬁﬁﬂ‘]&l'ﬂﬂﬂﬂWﬂ\‘]ﬂ\?ﬂﬂ!‘ﬁﬁﬁM

a = 9 v W a a o = 9 ~ v Y A1 I
7YDITY GINﬁ@ﬂﬂa@QﬂﬂWHﬁﬂﬂﬂJ@QNW’nﬂﬂWﬁfJL‘VIﬂTuTﬁEJW53i]E]MlﬂﬁWﬁuuﬁiuvnellﬂﬂuﬁﬁﬂ'ﬂulﬂu

q Y

a 9 ~ a o v 9 9 A Aa J A o [
LaﬁﬂN@ﬂumﬂi‘uIﬁﬂua3ﬂ'li’Ji]EJLm8lqlxi’ﬁi'N“]Ji]m/lGI‘VIﬂLm$Lﬂ\‘ILW@ﬂﬁWGMUT]JiZL‘V]ﬁLLﬁ%ﬁ\‘Iﬂ?J

' v
A A

v o (% (% a 4 % a { A
13. ANUENRYE (i) Nunangaseuiidlaaewluaaz/madmvuvesamiiu (31 51e3m Hillaaew
4' Y Aa a A' A Y = a 4'
(MR1HUINMIAML/NIATIDU HIDABIAUTIHINANL/NIAIN D)
13.1 ngdvyseinlunangasiiiidaaeulasnaz/madvyvangnsou
1T a v a a 4
NUIMNIEIBINGY (LNG 550 1az/13e LNG 600) (aaeu lasausAatlzmedans
' A a U d'a 4 a U d' Y =
13.2 nadvynednluvangasnilaaeulvimaivyvangnsoudesnisau

Taigi

w

13.3 MIVIHIIIAMS

v
@

A Aa 9
warangas lupuzdunmeIves Tu

v A @ d

115003 AR UHANgAT Iz TE A UNIUAUBI150)
4

Q

v XK

9 dy @ =3 A U Y a 1
MuUlonIEsE MsTanseiseuLazdey twone liinalse Teyl AN UNANY

U



HaAN 2 VoA UVINANGAS

%

v o J [ v ¢ ~ ya [ U R A o g
1. U5y anudny Inglszasnverangns uaswaansmsBeuInmanIanntpanyuiea 15
MSANHIDINHANGAS
11 YSyanvesrangns
a @ a a ara SR A 9 9 9 dy ara 4
HanuvIaaaIvIInIAanaanInyuiuanuianuwa laeidanduazaiuisn
A Y] Ia o [ v A 9 yJara J < a Ja < Y
wonleanuemaniinemsatslnisevad nldanuidandidugiv awnsadinsigiinsadeya
a 4 A A 1 < 9 a dy a ¢ o [
enmdasuazing TuTagnn)deuntasedesiaizidrenszuumsaaiugiunainemeaasiillg
’q Y o =3 aov aa R ] 9 4 o R X
mMyszgnalEnamuInIsiseumsaounaznsITeNANAANY 10 619aT19a 537 IagA1 DI TITY
a o < I o {
9305550 dwnsonnuiiuiu waziluagimsntounlag
1.2 ANNIAYYLINANGAT
a @ a a ara o =R Iy 9 Y ara Jd a Q'{ ara o
panuaga v ImnAdnddnur lnianuianumunsamudldndusgns uazldnd
s A o Y ara A a A 4 @
Uszgnaioii liimumsBeunsdouland luTsaSeuldtdszansnm diesninlutagriumsiFon
a ara A ' =} v A a A 1 @ 4 A:al) A
mydeuInATnd luudaz IseGoudalilszaniam lugain natlitieawnannmsviaunauynaininig
ara J a ara s a 4 @ o w { o { (& aa
Wandany madniand augInemdas vas. aszmindsanudryizdesiaynainshliia
! a aa Jd ara s A o o [ 4
wihideuimiand lainnuianuaunsoduddndiveii ldwaudsudgemsSounsaou e
a 9 9 9 = o 1 Y = a ara o ~ A
suasANuN I luageInve Il duvzdIna limsizeumsaeuInlandlulsaiisunse

v
v o K o v

4
o a A [ a v A a ara J
’ﬁfl'l'ﬂl!ﬂ'l‘iﬁﬂ‘ﬂWﬁﬂiyﬁ‘ﬂ‘ﬁﬂWW’a%u ANUHU @%}%QWWWZ‘}ﬂq@i?ﬂﬂWﬁWﬁ@iNW'lUmm@l annnand

a Y v '

2 4 o A o { a ara I
ﬁﬂ‘HW%u Lﬁ@GI’E]'Uﬁu’ENL!u@ﬂﬂlmZﬂ')'liJG]@\‘]ﬂ'li@QﬂﬁT) l,l,ﬁZWGJJuTLqIﬂaWﬂiﬂﬂ1Wﬁ1ﬁﬁ@u’)6}ﬂV\lﬁﬂﬁﬁlu

Y
o v A X

Tsaeuldlianuidmddndniiuaos sy
(Y] dJ (Y]
1.3 Jagiszasnvesriangas
= 9 a ara 4 A [ Ia o A 9
1. Hanuianuannsaluenvidnildnduazanunsawen leanuemaas memyaiisInaive 14
@ @ (% a 4 a ara < v @
TumswanniSulganangasmsFoumsdeudinemanicniniand Tuszaulison uag/mie

1 Y
Tuszaunganld

a Jd 1 @

= a 9 J [ =2 9 = a A
2. HANUAATITINATIAUIANTTUNINNITANY Iﬂﬂ‘l%%QHQVIN‘V\Iﬁﬂﬁ samumﬂuiaw

v
@ o

=1 1 =y Y Y v A =) a ara 4
e fmmmsammsmmzﬂiz@uiwuﬂﬁauﬁu%wammwaﬂﬁ

3. UUBITNITFITN SUAATEUADAIAN ATZHINDITTOITTUNIITINTHALINTN

=\

I Yo o 1 o yA A v v v Y v
4. umazmmrﬂu@m E‘T”Ill"Iiﬂ‘l/lNTuiﬁiJﬂ‘]JEji’Juiuﬁ"l“llﬂﬂWaTﬂWaTﬂllﬂ LLa%‘]Ji”]J@]'JLGU"Iﬂ‘]J

Y Y a d' d' 1 1 d' aAa
ANUNNIKIIMOINMsilasunlasedsnaiioinaonsin

= y v Y g}/ a A a v
5. llﬂ?]"lllﬁ'”lll1'iﬂcluﬂ1ii°lfﬂ1yﬂ‘1/18u’d$‘ﬂﬂﬂi]iel]lﬂ NAUBITDAITLASNITIVY



1.4 wadnimsi3au3ueandngns (Program Learning Outcomes : PLO 1ag Sub PLO)
= 9 9 dy a ara 4 A @ Ia @ 1
PLO 1: Ianwg anunlaluiienimanduazansawen Teanumaainensalelm
Tusgaunamnsomenealinminizould
Competencies : K-Understanding, K-Applying, K-Analysing, Professional Skill
4 a 4 dy ara I a S A 9 Y
Sub PLO 1.1 : dnsailszgnanazdinsiziilemnil@nduazadiamansinerdoala
Competencies : K-Understanding, K-Applying, K-Analysing,
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Course

A

B

Code

Name

PHY505

Mathematical Physics for Teachers

B1

B2

B3

C1

C2

D1

D2

PHY506

Classical Mechanics for Teachers

PHY507

Electromagnetism for Teachers

PHYS508

Thermal Physics for Teachers

PHY509

Modern Physics for Teachers

PHYS15

Fundamental Electronics

PHY516

Computer Interface Techniques in Experimental Physics

PHY525

Fundamental Materials Science
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Course

Code

Name

PHY535

Nuclear Physics and Elementary Particles

PHY545

Waves and Optics

PHY555

Fundamental Solid State Physics

PHY565

Introduction to Astronomy and Cosmology

PHYS575

Conceptual Learning in Fundamental Physics

PHY576

Research for Learning Development in Physics

Al

A2

A3

B1

B2

B3

C1

C2

D1

D2

E1l

E2

E3

PHYS577

Innovation in Learning and Teaching in Physics

PHY585

Instrumentation Techniques
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Course A B E
Code Name Al | A2 | A3 | Bl | B2 | B3 | Cl1 | C2 | D1 |D2 | El | E2]| E3

PHY586 | Special Topics I
PHY587 | Special Topics 11
PHY605 | Quantum Mechanics for Teachers
PHY675 | Data Analysis Using Computer Programs

Measurement, Assessment and Evaluation in Physics
PHY676

Education
PHY677 | Conceptual Learning in Advanced Physics
PHY695 | Thesis
PHY696 | Seminar I
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Course

Code

Name

PHY697

Seminar II

Al

A2 | A3 | B1

B2

B3

C1

C2

D1

D2

E1l

E2

Waeng 1. sgRumamsizouiimanis Lv.1 - Lv.s Sesdrauanudwgandesldvmn Taemanszaeanuivaaveuinasgrunamsiseudon

@ 1 a (] o ¥ A 9 o v 4 @ I o
ﬁﬁﬂ@ﬂi@ﬂﬂ’;%%tﬂ%ﬂﬂ 29¢AU LV.3 uag LV.1 UUAD Gl,ﬂﬂ'l'lﬂﬁ']ﬂﬁylﬂuwaﬂ ez uses MuaaL

2. lunaazsiedan azilsznoudieaiavtenszAUNAMIBEUINMANIT LAV — MUUATZAUNANSEIUINESIRAYOUHANTAT

unIaN - Muuaszauramsizeunngdoulunaazs1e3an




35

a [ J a U R
HNIAN 5 mmnmmﬂumiﬂi:muwaunﬂnm

= G (Y] d % U
1. nszdauvsoranmnamlumslfscaunzuuy (1n5q)
I ~ a o ~ 9 = ) = o o a <K
Auldmusziisunminerdoma TuTadwszaounaisuys NaremsAnyIszauTuAadnE
3/ dy a ] ~ = =\ A Y o o =& v =K 9
WA, 2547 NI vrIINe1aeealmsasuulasszifoume Idnuavsuaz vy ay FUNANYIAD
Ugiamuszisunimsnasuna
2. DIZUIUMSMIUAOVINASFIUHNATNGNEVOIUDANH
= Y U K U To < =
2.1 mimuaaummgmwaﬂmiﬂugmmzunﬁﬂmm"lummlmiﬁnm
[ £ = 9 v =R I [ = Y]
MINIUABUNATNYNIMIITeUIVeUNAM U Ua UM HIveIszuUMsdsziunanInately
] = ~ Y o A g).l [ a [ [ = Y a Y
011 ugaNANY1 NazapadulunITNIluszausedIn uagszaunangas sagsziiunesuenazaeg
v 1 < R {
TNI0aTaaLd Tasuiananiuaeuilu 2 szau Al
Y
2.1.1 mamuaeuluszausiedn WnanvaunsadseiumsFoumsasuluszausedn’ld s1uma
Y g‘/ a 9 Y I = a 9
Tauasminaenssumsnnsananumuzavveatoaou i lauunumsaoun Imsdsziiudoany
a a ara 4
uazﬂiamqmmmgmwamﬁﬁﬂui’ M3UTLHUNAINANZNTTUMIMAINNTNT
[ o I 1] ) = ~ 9
2.1.2msmudeuluszaunangas Wullawszvvilszduguaimludaiumsanyl 114
AUTUMINIUTOVNIATTIUHANMIFOUSHAZII0IURHA
2.2 MIMIUTOUMNATFIUNAM3BEUIHAINEDANIG UM AN
MIfMuAnalIsMINIUdeUIIAsFIUHaMIEeuiveuindnyinsuiunmshitedugninaveans
= v a gJ/ = Y a 9 é 9 o 1 1 d’ o a o d’ 9
sznpusianysdtina naanuiane laveuiadauaznedng Fadosiedaaiioaaziiwalden la
9
dounaduilSulienszurumsSoumsaou uaznangATLUVATUNDT SINNINTUsZunMNINYDa
Y
WangasNNANTIRaANIeUen Taons19e0199zAuiuNTAIAIeg a0 11T
) Y o v oA a v A 1 T Ao d =< Y
2.2.1 anmsal lanuivewiudga Uszidivnniudauaazsundusamsany luduvesszozinm
o <4 ] ) v a
Tumsmah anumiuaeaui anuawso anululvesiugalunmsiszneunmsauerdn ms
< Y o =® d' o
aou tagmatluagzdineluaaiuAnnaue Ny

=] 9y

2.2.2 M3ATRAOVNNAS UM TS eu Wandhmuiaasemelulsesou uazdiszneums Tag

'
Y A A o

Y o s A 1 A a =< <3 = Y
NITUDLVITUNIHY UIDNITAILVUTDUDIVY !,W’é]ﬂi%muﬂ’NiJWQW’E]Gl%GI,UUﬂ!m@lﬂﬁ'ﬂﬁ]ﬂ'ﬁﬁﬂ‘]&ln!ﬁ$!"1ﬂ

=

o g‘/ 1 ] 4 P I
Mo luTssFeurseanulszaeumsiug Tumuszeznaiaiag wu 947 199 3 uazdln 5 dudu
2.2.3 M3dsziiudumna nieanuinrhlumsauveauiuda
a = d’ 1 A d‘ = Y =<
2.2.4 mydsziiunnamufnyiou Taemsauuuaoun 1y viodoun el loma luszauAIUNg
Y Y Y wa Yy A v a 9 & = 9y = A
wo'le Tuduaug anunion vazauauiiadIudug veatadaazdusIMIANBIaZIIANY LD

4 X = £
ﬂ%mm?ﬂqqmuﬁlUﬁﬂTU?fﬂHTUUﬂ



36

a o =R A a ' 9 9 a A
2.2.5 ﬂqﬁﬂﬁzluuﬂqﬂuﬂﬁﬂ‘]&nlﬂq V]ulﬂﬂﬁgﬂ@‘l]@'lsﬁw GluLNGU@\1ﬂ’3'111Wﬁﬂul!azﬂjqugﬂqﬂﬁqﬂnj%']ﬂ

= g’/ zﬂl tﬂ' o v d' d' zﬂl v = £ a g’/ a
ITYU FIUMIT1VI1U ‘ﬂﬂWﬁuﬂGluWaﬂq@ﬁ NnenleInuMsdsznouoFnuostinga saunuilalonma

a K F)

Y
Tauedenamiulumsdivlmangesliaseiuaie

v
a =

a < a @ I Ia 1
2.2.6 fomﬁuauuxmmmmumﬂﬁj}mmmammﬂueﬂwuﬂJﬁmuwaﬂgm ﬁ%@tﬂuﬂW‘ﬂTﬁﬂWlﬁH A9

q

9 v =R A wad A A 9 ) A 9 o s
ﬂ'J'uJ‘Wﬁf]?JGU@Quﬂﬁﬂ‘]ﬁ’]iuﬂ’]ﬁlﬁﬂu Llagﬂmﬁuﬂﬂﬂuq ﬂlﬂﬂjﬂlﬂﬂﬂﬂﬂﬁgﬂjuﬂ'ﬁlﬁﬂug LAZNTINAIUIDIN
9 v <K
ﬂ'J'ngell@\iuﬂﬁﬂH']

3. aEmsguSamsannmandngas

v

< = a A J @ @ a A
Lﬂ‘ullﬂmmﬂ‘izmﬁﬂizﬂi’mﬁﬂymmi PN mmmungmwaﬂqmimwumm%ﬁﬂm N.f. 2558 1A g

£y
LY a K g

Y
a [ 9 4 [
ausziouunineraoma luTagnszaouna1suls 110N IANEITzAUTUNRATNYT WA, 2547 N1

a o = =~ ~ A Y v o 2 o = 9 a oa ~ A
urIneagelmsasuudassedeune Inuadsuaz e ay Gﬂﬂuﬂﬁﬂﬂ1ﬁﬂﬁﬂaﬂﬁ@1lﬁgmEJ‘].I“I/]lI

mslasunilag



37

HuIAT 6 ﬂ1§1/“luﬁllu1ﬂﬂ!1il“liﬁ‘i

o w e
1. MMM ImnsUIasalny
a I~ ] o 1 a @
(1) Bmsdguimanuzunimsituagunonnsdlnd 1dianuiuazidlnleuevesunmInede/
a ) Y A s g o ~
Any/mMaI T launumuasninnvedn19sd sauninasasulunangasndeu
o = o 2 9 S A Yo ° Yy a ~ o A w
) alvne1nsenaeslvernsgluime Iz iimiesuInnsiseunsasy nN15N1Iv8LAE
Y [
U

[

4 [ a ] a
3) 1n1103019158 A1unssanIsANEIMUNTOULIATFIUANATZAUGANANEILHITA AU

Q

v
v A

a ™ = ~ Y o = P o s & o
331115 NsdszaugaaNMIAne seilisuvetisnundlulse Tovulun1sWanu1019158 NIn1aIY
a o o 1 a I
NUITY LATMITVOALHUINIITINT Tudu
Y] Y U Y v d
2. msiatnaNGuaziinyzlHunnanansd
2.1 MSNANNHZMSIAMSHBaUMIaTaU M Iatazmsiszidivea
1 a o A [} ] [
(1) mmiummiﬂiﬁ’gwuw“ummgzmif%sjumiﬁauhmﬁ’umiﬁauuuﬂm MsIALAY
mMyUsziunalinuaie
[ a 79 YA A 9 9 =Y ¢ A 1 =y Aa v
(2) AuaINOINIGIHIMIIHNYUANNT adrudTulszaumsaliioduasuMIaauIazn13I9Y
v 1 A @ = a 4 1 a
9819A0IHD AUVAYUMIANDUINGAIUNIIHING TUoIAnIa19 MsdszyuInnisluilszma uay/
A A A A o
nseneilszme visemsaunaiiuyuilszaunsal
] c’d’ dy A’ o [ = Aav
(3) MIINDIVITINASUNDUULUINTIANITITOUMTAOY LAZNITIVY
2.2 MINAUITIMHazINTHA U
(1) MsdauswlunnssuuIMIIMMsuATIAN
o o a a o é’, =
) nszduldernsgrimauneinms uazmsive luruiEeu
Y ]
(3) auasum s Ive lusuisswmewaIMsiseumsaou

@ 9 < 9 1 aw a o Aw ] 1 4
4) ﬂ@iﬂ@'ﬁniﬂlﬁu’lﬂqn’)ﬂ‘(’J"ll@\?ﬂ1ﬂ'36]ﬂ!,!,ﬁ$1/l'l'ﬁ]‘(’J’E]EHQGI@LﬁGQ



1. MIMNVINATHIM

Y Aa

wan 7 msdszivgaumnrangas

38

@ 4 o @ < v A a @ 4
91915045 UAATOUANgAT Haze11solszangasiiudsuiaveulunmsusmisuangas e

G

MIWUMITANIBeuMIdon aamuuazsausdoyadmsulFlumsSuljimdangasedisaoriio

iwhvisng

MSAUHUMS

msilszdiuma

1. Wanvangas 19

NUayy

. Wamanges 1ddeandesnunsou

WIATFIUAATZAVYANANHUIHITIA

- sulymanges Tasisanilsvilse

v =
nangasnn 51

A

v Ld' Y
wangasn IdrmunseLia

NTBUNINTFIUAMA

[

FEAUQANANYIHANA

9y Y o a
2. nszqulindnyuna
"y
ANy lAFIuLINIIms
= Ay [ Y
FEUNATNNIANNG
ANNANITD 1UINNT

AIMBFNNNUANY

[ ~ Y
. ﬁmumwmmwmaﬁauiwum

S
%

MANgERLazUPIR nazluuINIwWm
a YA o @ A9
MIFeuINTUaiBaz AT aUAY

' I vy
uwmmmg”lﬂmﬂmmm

=)

. ﬁﬁuﬁgumiﬁﬂmgqmmmﬂumiﬁ@u

A A I Yo o
uenao N auasumsugiog
Y
AnNTsumeImemans uensuiEoulae

WANgATINLALTIU TATINITT NN

Flused

Usziiumanmsantinau Iag
dYw A (%
P1IORTURATOUNANGAT
nn) wielugduuumsniu

aoulaonssumsnielunay

MyUBANANGAT

3. asvaeunaz1liuilge
v YA
Nangas 1NAUNIN
= a
WasgIu UMty
WA FIUVRIHANGAT

89T UAVD

o Y I = a 1o '
. ﬂTﬁuﬂGle’ﬂﬂ?ﬁﬂﬂﬁﬂﬂﬂﬂﬂ!’)ﬁlﬂﬂﬁ?ﬂ’ﬂ

a q
YA o 1

I
Ysyyuon tag/miotugldnmian

U

%15

v o o J
. ﬂ@ﬂ’]ﬁ’lu“ﬁbyﬁﬁﬂ’mﬁﬁuuﬂﬁﬂ}l'l 019138

4 A A Av
gUnsal 1AT09UBITY IV TTUUNANY
a =® A I 9
MAWINI Pamamsany e uvoya
lumsdsziulasnaznssums

ASUAATOUNANGAS

UIULAZIOFDAUINTY
o [y 4
5z Usziaernsgau
a 4
Aaailszaumsol uay
Y] o
MINAUIDVTUVBIDITY

FEUUFIMTOYAN 1A

)}

v =K 4

4
AN 919158 gilnsal
d‘ A A v
1930900798 JULlsEun
HAIUNIIFING NN
=< A& Y
mamsanyuietluvoyaly
MsUsziu laenenIsuns

HSURATOUNANGAS




39

iwhvisng MSAUHUMS msilszdiuma

a =\ Y a =
7. ﬂﬁ%muﬂﬁlﬁt’mﬂTiﬁ”f)uEﬂmifJF{jﬁ@uTﬂt’J 5. wamsysauumsisou
Yo < = J Y
HUNANHINNNIANITANE ﬂﬁﬁ@u@mﬁﬂtﬂﬁ@uiﬂﬂ
v =R
UNANHE

a =2 o 9 a Y
8. Usziliuanuitanelavesnangasnngdly | 6. Usziliuwannudeanisves

ﬁm“ﬁ@ﬂﬂﬂ @ﬂ%’ﬁmcﬁm (Stakeholders) A
a [ as A o 4
9. ‘]Jiglllu‘ﬁaﬂq@iiﬂﬂﬂﬂlzﬂiillﬂ’lﬁ APTICAVUTUDI NIDAUN YU
9 a 9 = A A
Q%Nﬂm’gwammaﬂnﬂ 5 TJ NIDNOULUUTDUDIN ¥i5©

naRINNAAIHY 130
msdisanuianele 910
A 1doya laun tindnwn Aud
17 819158 YAAINTEG
enfuengu Aldtiudia e 1w
aouT9nd PLO 1az LO v09
nangas

7. Usziuwalaenaenssuns

ANIsnaainIeuen

2. e
v o a K d (4 = v A @ 9 Y v F 2
ﬂmmwmammmmwqnJu"lﬂmwaamﬂmiﬂugwmﬂmq uazﬂammmmimm@umu%mumﬂ

a a o Y LY a 3’, LY awv
’quﬁﬂmmwuazmmmmm11,!miﬂNm"l,ﬂeuammmmﬂﬂuﬁwuuuagamﬂm ANDAIURNAITUINY

J 9 = Y o 9 Y 1 P2 = Y o w
Gummmiill,mz@L‘ifJuWQﬁflﬂﬂﬁ@dﬂﬂﬂ’ﬂhﬁﬂﬁﬂﬁ%ﬂﬁ@M’d’m"l@ﬁ’mmﬂ ATINAIUABINTITINTIAIAUNN

a JAA o aw J ] o @ A
INYIFNTATNY ﬂ‘(’JﬂWW’ngufﬂi’)i]ﬁl“l’ﬂﬂﬂﬂﬂﬂ1ﬂ§1ﬁﬂﬁ%flwwu1u3@ﬂiilmllﬂmﬂﬂl‘l’ejﬂ
o v A [ 4 @ 1 a
fﬂiﬂi$ﬂuﬂmﬂWWUﬂ‘l“VWIGnllwﬁaW‘ﬁﬂWiGﬂui’m%WﬂNWﬁiWﬁWU TQF 5 ﬁITuhlﬁjllﬂ AUDIINITYTITN
[ @ @ o 4 ' [T o
‘I/Iﬂ‘]ﬂ%@%l!ﬂ’ﬂllq%: ﬂﬂ‘]&l%ﬂWQﬂﬂJuﬂJW NNHEANUTUNUDIEUINYAAALAZAIIUITUNATOU NNHENIT

a Jda o A Y o R Y [ J 9
AATIEHLIVINUAY ﬂ"Iiﬁi’)ﬁ"lﬁllagﬂ']'iislﬂﬂﬂiuiﬁﬂ FITDANADINUNUN KMUTT Student QF Tﬂﬂﬁ'ﬁ?ﬁ]

o

' A = ] A ' v 9 S ¥ ° o a a A
infmuaaEm’meqwelem;ﬁ%ummmimmazmu fﬂiﬁ"li’Jﬁ]ﬂ??]gﬂ?iﬂ!]lﬂﬂ”lu‘im"llﬂﬂ‘ﬂﬂ!cﬂﬁ NUIADU

[

{ [} a [} a { { Aa o a 4 gl.z
masyeiaia aAnudeamstadaninnus luaalssen 21 anuasalumsitemadnemaasvu

[ v

gauazWannuianssu Manaangnldnenmgeszaulseudnyineuilaie




40

v X
3. HNANEN

v o KR G v

3.1 MISVINANHIMAZMIIABNANUNSDNND WA AN

Y @ = a =R 9y ~ [

na £ [ a I Yo < = ] =y
Auansadaszeuluvdngasiandany szasatlugdrsamsAnuszaulSyaasvdangas
Memdastiuia Ienssumdastiuya Anwinaasiuda agmaastiuga msgnetuga 1 en
ara s A = 1 3/ dy 9 1 Aaa o [ o v
Wand wyemoum natlvieglugasiiavesnssumsilsgimangas augnssumstlszimangases
o A Y 9 = Y aa o @ A Y o~ ¥ a = o
AAADNHINANYIAIEITNTAOUFUA L LAY/MIOARUVDIVEU TINNINIITUINNHANIANITE AL
Pganas anuianuansomunssingy uazlsziansiiau @) Usgneu Taeliszuuuaz
[ v K 9y =X 1 o a v A a ara SR Y] dy
na lnmssuinAnudianyide lunangasinenaasuniiugia a1 Inidnddny asll
o 3 = o & s 9 Y A = o Y =R 1
(1) duzamsanyiasaav uazagiiviung 819136 IIMINNADIUANET ANTOTUAIANYIND
Y
4
o 3 = LRRS ¢ Y 9 A = o Y 2 'Y Y
@) dusamsaneiasedn ua bidluag 819156 Wwmhdaowdn aunsasudhAniae 1d ol
=3 [ = = a ara 4 = U Y A a [
Hamsizeuszaulsgyaas luseImniandmasuinndi 2.5 tazasuuuaoUToeUA YN
1 1 A o Y] 9 X [ Y =1
50% uanIn lasaaunuAnMMue nsasudAne1ae 14 lugnunMnaaoz oL
o a3 = ] [ [l A A Y [ Y =R 1 Y Y A =
3) dsamsan luaseenu uaeglumninnerdes amunsasudrAnyiae 14 ilinanisEon
[ ~ a ara s A 1 Y A a 1 1 []
seaulSyanes lusedni@ndmasunnii 2.5 uazaziuuaeutoleununi 50% uanin
s o o 9 = Y =
ATIUNUNNTIHUA FNT0SVNANE IR 1@ IudD N INNAaDE U
v Y 9
*NUYUNIAAINTIVDI010T 05 URATOUNANGAT
3.2 MImugugua MslEmUSnINmssazuuzuu
a ara d A Yo ' o KR 3’, 9 =3 a o
MaIndnd Inszuaumsaiuquaua uaz ldmfFnywmindny naludumsizeunaznsioe
~ v Y P a o o o = v a X Y ') Y A a 9
Taglinsuaante1sendinuImmsdmsuindniusadnuiawuanoudizounazimadinuly
A dy =} 3’/ 19 R = 1 3’/ P a a A = A
WOTLAIMIFOUMTAOUAIANANYT UNTZUIUMTUAIAIDINTINUT 1IN NS TumAiToud 2
Y =2 P a a o Y d'dy 0o Aw Y 1 A
YoIMsAnE1 Ingo19156M13nInetinusivin Azt Uz iU Iteuazaselinssiemae
Y 0o Aw o K o < ==
AUMINIVGIUTNANEIFUTINIIANY
o & =X
3.3 MSAUFIMIANY
v X o < =2 Y Y ' 4 o < =2 ~ a o
WnAnwiagdusanisAnei ldaszdecriumnusinisd uianmsanyl @ uszdeuunIine1ae
= 9y = 7 = @ @ a K g’/ = [
maTulagnszaounaIsuly3 198N IANEITEAUTUNAANYT TAINT 2 LHUNSANYIVDINANT A
o = 9 o a A a = aAa 4 v 3
UNANEIIE AU NAUONANUIHINITNNUY T2 FUINNITHaZINaNUANN (NTaIaTuay) Tuau

a g’z = Yo a A o a 1 A a 9 [ A
ﬂizﬂgmqﬂmiuuq “Io Ul@i’]JﬂﬁGlWllWmﬂ’ﬂiﬁﬁ’mﬂﬂﬁﬁ%ﬂ NNYIVDINUVTFIUVINLT YU



41

Y = % Y Y = v X
34 msmmmwewa‘lmgazmsmmwesamwmmunﬂnm
@ a o 1 a (% g £
uﬂf’d’iﬂ‘]sl'lfﬂiﬂif]1J53LiJLlﬂTﬁLdifJufﬂﬁﬁﬂuﬂlfN’é]'1i]']ifJﬁluLma%3'lfJ’J“IﬂWa\iﬂWﬂLﬁﬁ%ﬁuﬂWﬂﬂﬁﬁﬂHW
< d S a o o Y o =K A oA o 1 o ara = ==
Fauthunasinuiinedeimua I3 lfindnlfiaam dusundngasiandanuniina lnlu
a < ' = ' = == = a @ =
msUsziuanunane laremsiseumsaouluuaaznsAny FE1NT0AAMUNANITIANITITIU
Y
1 a 1 4 1
NIITDOU ﬂ’]']iJﬁx‘leﬂ%@l@LﬁfJ‘H']ﬁt’J’J%'l ﬂ’]']iJﬁ\‘leJﬁlfﬂﬁ’é]ﬂ']ﬁﬁf)uﬂlf)ﬂf)']ﬂﬁﬂﬁjﬁ@u ﬂ’JHJﬁ\?W’é]Glﬂﬂﬂ
Y Aa a é [ a 9y = [ A Lﬂ'
M35 1HUTNITV0INIAIY “]N“H‘ENﬁ]']ﬂ‘IJigmuWﬁllﬁ’)ﬂﬁ3llfniUiﬂ?iﬁﬁﬂgﬁiﬂ%ﬂi%ijwﬁﬁﬂ LW@’d?:‘]JWﬁ

sazvuuanumsud iy vazii lddsulslunmsdanmsBeumsaeuluilmsanudalal

d

4. 919138
v <l v
4.1 ﬂ]ii‘Ui’)]‘iﬂﬁfﬂ‘Vm

= o A o ' = o J a @ a < 9 o A
MﬂTiﬂ@La@ﬂf]'ﬁ]'15fJquYnJG‘nll53HJEJULL@gﬂaﬂlﬂmmmﬂqnﬂ'nﬂfﬂaﬂ Iﬂﬂﬂ?ﬂﬁ%?LﬂUWﬂqﬂuﬂﬂmjﬂl

U L) Q

Az AUAVUANADING
d o (Y] a Y]
4.2 MINTIUTINVBIDINIIU T2 HANGA T UNMTNWHY MIAAMNIAZNUNIUHANGAS
o o [ 1 1 @ @ a
psdlszimangasedniiosiosas 80 Uszyuiaununaunusanissoumsaou Usziliuna
Y < a a < 9y A = o Y Y o
nazTanumureumsUssliunanns s MusIuswdeyaiemssudmiumslsvljandangas
4 v a Jd @ { s
o ldussgaunthmne uag laumiudsaiuldawaadnumug il sy

¥ ¢
4.3 ﬂ]ﬁ!!ﬁhﬂﬂﬂmﬁnﬁﬂﬁlﬂy

a @ Ia

AnsandamensdiaeitlszaumsaianuFeinymmeauiwaeuluueseinyse

Y A

@ =~ J a
U'IQW'J"U’EJTIGSIJENﬂ'liﬂ')'lﬂJHfEJ'J"]ﬂleﬂWWgﬁWUW%ﬂﬂi$ﬁ‘Uﬂ'limﬂiﬁ

=

5. viangns MaBaumsaen msdssdivgizen
5.1 MIVIMITAMIHANGAT HazM3IamsiFeumsaon

[ 2K A o o a =\ A j’ Jq ¥ 1w A o 1
NANFATWINANNNUTNY V!ﬂﬁflilﬂf”lﬂﬂil"lﬂﬁf@ﬂIENLL’GSL@@‘]J?SIﬂ%uiﬂuﬂﬂumﬂuﬂﬂgﬂﬁ

o v J o a

~ ¥ o a ¥ e o = v Ao
NITLTIUINAIAY I Iﬂﬂlliﬂi\‘]ﬁi"l\‘lll,a3&1!i’)‘VH“Uﬂﬂﬂaﬂq@ﬁﬂﬁﬂﬂﬂa@ﬁﬂﬂﬁﬁﬂﬂﬂu HAZNUDTNY VYD

a v o a o o 1 { ' a o A o a {
ll‘WAI’J‘Vlfnaﬂ%1u3u51836§1‘1uﬂaﬂq@liﬁﬁﬂﬁ?uﬁlﬁllTzﬁlﬁzW’J”I\iihlfljslfnlﬂjhlﬂﬂ%@wuﬁwuﬂ‘UﬁTfJ’JGIﬂﬁ

&3

o o a 1 I a &‘ a
ﬁ%)"lx‘]ﬂﬂ‘]%lgﬂdi@ﬂﬁl?ﬂmWTSﬂNﬁﬂ"liﬁ]ﬂGEN':ﬂEJ’JG])’"I@EJNL‘]J‘L!':TS’]J‘]J%Tﬂi"IEJ’J%WWHﬂ"IM TMYIVURNWIENN
a a a a 4 Y] o
%uﬁﬂ’ﬂﬂﬁﬂﬂyijﬂTﬁ mem ﬁ%@ﬂ1iﬁﬂ‘]&ﬂﬂﬁ‘i$ UASINITUNUTD ﬂﬁ%{sﬂﬂNt’f%ﬁﬁﬂﬁﬂ’g’@]‘iuﬁﬂﬁﬁﬂ
9 v
‘VNﬂ’NlIﬂ’ijNl,l,'d$ﬂ’ﬂi]ﬁﬂl‘lf\‘]’)“l)’1ﬂ1§ﬁﬂi%%?ﬂgi?ﬂ’)%WiHﬂﬁﬂgﬁ‘i

o a o a a ara R Y Y o =K Y a A A 9
Waﬂq@]ﬁﬁﬂﬂ’lﬁ’lﬁﬁﬁﬂ'ﬁ’]ﬂmm@] ﬁ’]"U’l'J"]f’W\Iﬁ'ﬂﬁﬁﬂ‘H’] Vl@’EJ'E']ﬂL!'UTJGI,WUﬂﬁﬂﬂ'lulﬂlﬁfluﬁ%']ﬂlﬂﬂﬂ“llﬂﬁ

v aa J 1 d‘cd =K Aa a oA g g‘/ a 9 Y o K o
ﬂﬂﬂﬁﬂﬁllﬂlu@@nﬁ‘]ﬂﬁﬂlﬂu i')i]ﬂ\?lﬂ“b"]ﬂ&]ﬂ@]ﬂ']i“l/‘lﬂﬁ'lul,l,ﬁ$SUUQ'\? MﬁluuclﬂUﬂﬁﬂ‘H'lﬁ'lil'liﬂu'liJ'l

q

L a Jd o v A a wua o
Uszgnaldludndn Tasmmiz 013w a3 1wio 819156 dmivIsnliams giseuaz laeenuu yhims



42

Y

a 4 A A 9 [ dy a ara o’dy ara ¢ 1 [V~ [
NAADY Ll,a3'Jtﬂﬁ'lz‘ﬂNaﬂ'lﬁ‘V]ﬂﬁ’EN‘V]LﬂEJ’J"’IJ’ENﬂTJL‘L!@‘HTJ“IﬂT\IﬁﬂﬁW‘HﬁTIJL!E]%‘V‘IfTﬂﬁ"IJ‘L!’QJN nuﬂmﬂuﬂqu
d’ 1 =} Y 4' o 1 1 a a
sazasnen Teartremsisouia1en o lgnisysams Wiumsusmsinms lugduoues

Y
ﬂ'li’i]‘]J511’3‘111ﬂ'l§’€?'l‘ﬂ§ﬂ‘14ﬂﬁ8145$ﬂﬂﬂfun‘ﬁﬂllﬁﬂisl'lﬁﬂuﬁ}u nazaouilaie maﬂm@mmﬁuaz

]
[

Ineendas HINMIANEINUINY
Y

9

=S A a o d' d‘ ] d‘ a
Ne999 tag / 50 NuIdenauly et naustaztandasus

=D.

Q

E4 ]
= =

a v Y s & YYo & = ~ ¥ = o
IINMINUAGoULAZANIITE NIUNNE THATUTINSANYITINITOVITQHANTITEUINAIANII tag
awnsoihanug Wi lumswannauwesazininae 11
z&l [V a Y] a a ara R Y [ YA 9 Y]
iomvesrangasInemdasuiiagia s imndandany launmsdsudyaldianuiuads
Y 4 @ @ 1 t4 o o
TagazlimslsudsaluFesgluuumstamsSeumsasulidiuasmgmsaiuazanimdeny Tagede
9 Yy Aa Y Y o a 9 o a 9};:; ~ 9
A03AB19DINNUABINITIN LUVFOUDINANNABINITVOIU NG { 1FnuAa nazdnineados Taonis
) A o A A s £ = ] Y = ° A
YsuilgeesGuduiiumsio@diauaamsanyisazma  91915FaouIzIMsImanmslsziiums
= 9 Y v o o [ @ L a A
Feumsdoutazdotauatug Iagdaoun1dam uae. 5 taziulsulyyNauulea N8I B INI 0
4 a o [ A Y v o o v A = Y] A Y a
nagns maaoulusedn ainan weldlumsdaviuilu uee. 3 dmsvilmsanwidaly weldsiedn
=~ [ v 1 J d' dy a [ a a s’é =~ 4 Y 1 a 493
UANUNUENe1ABID HONIINY TuI 1IN dULUT tazIne N Faleean1Ng Tn « Inavuy
J [ @ 4 a [ ' o Y
aapAal p115dRaeuIzlimsUSulymunilonaznszuIUMIURITWIMAINa 1 I TU ALY
] : Y
pgNABIpuTURULazlodUTMIANYT HangasimssieauRamsaiuOuYeIHANgAT Ingiaih
< 2 4 o [ o [ o [ A [
Wy wpe. 7 wenainil 919158dseTvangaseziinsdiuljesiauvdngasiiensunivua
@ @ @ o o I~ [ a A d
sroznamslivlyynannvdanges Taserdedeyatoundunndiianlddnn@einusinsin1inn

nsanu

5.2 MsUszNugisau

Y

[ ara o =R a a = g’; [ Y =K KX o o
Waﬂqmwﬁﬂﬁﬁﬂym‘Jzummzﬂa"lﬂolumiﬂizmuuﬂﬁﬂyWmtmﬂau!ﬂnﬂﬂm IUDIAUTD
= Y an A ' ' Yo = o Y 1y = a
NITANEN 5'33J‘1/N'J‘ﬁfﬂﬁﬂ53&””11&&&@@13%’3%3@“ Tﬂﬂﬁ]g‘ﬂﬁZﬂ']ﬁiﬁﬂﬂﬁﬂ']&ﬂﬁﬂﬂi']ﬂﬁﬂllﬁﬂl']f”fﬂ']&ﬂ Iﬂﬂll

= a 1 I 1 [ dy
'iwazmfm111ﬂﬁﬂszmuumaamﬂumm ANU

=

a v v Y o =
5.2.1 ﬂ]ﬁﬂi%muﬁjliﬂuﬂi’)ulﬁlﬂﬁﬂﬂ1iﬂﬂﬂ1

S 9

(% o [ @ J o @
'ﬁaﬂq@ﬁiﬂl@ﬂ’]ﬂu@ﬁzUUlla5ﬂaUlﬂﬂ’]ﬁﬁUuﬂﬁﬂ‘]&l’]ﬁ?’]ﬁﬂ‘kﬂqaj@]'lﬂlﬂmMﬂ'ﬁﬂ’]'ﬁu@iﬂ@]ﬁﬁ’luﬂ’lﬁﬁﬂ

o X 9y =K ' o a @ a v A Y 9 K Y I Yo &
uﬂﬁﬂﬁ’]lﬂl’]ﬁﬂﬂ’l@]@ﬁluWaﬂg@]ﬁﬂﬂﬂ’]ﬁ’lﬁ@]iﬂﬂ’lﬂmm@] ﬂ']iﬂﬂ!ﬁ’f)ﬂtﬂ!"lﬂﬁﬂ‘]&l'l%$§‘]ﬂ\3!ﬂuﬁjﬁ’lﬁ%
a = Y a

MsAnITzAUS YR EEHangasIMeIMaasinga IAnssusnaasiada Anyimaasiiud

d o a = Y a a ara d A A =} 1 g’/ dy Y 1 aa
ATIAIAATUUNA NITANYIVUNG A ueNWENT 1H50HI0NIVINI V]Qucl,ﬁ@ﬂsluﬂﬂElwuﬂell’f]\iﬂiillﬂ'li

u Qq

an o o

Uszdmangas anznssumslszmangasrzandenfidifinyialeItmdeudunival uaz/soaon
Yy A g a = @ = G 9 Y [ o
Vg 5’33J‘1/N'W§]13m"ﬁ]1ﬂWﬁﬂWiﬁﬂ‘]&l"liSﬂ”]J‘]JiigigWﬁ ANNIANNTINITOAIUNIHIDINGY tazlsein

y 9
msvhau il lied lugasiiisvese1nsdisuRsreundngas



43

a k% Y yA ' =
5.2.2 ﬂ]’i1]53!N‘1—!ﬂ’J1Nﬂ1'31’iu1§!581~!5$‘ﬁ'31x‘1ﬂ15ﬂﬂ‘ﬂ1

A 9 a PP ) a YN Y o =2
Lummamiﬂizmuwamﬁﬂummﬁaﬁzmuwaﬂmﬁﬂug'lﬂ ﬁaﬂqmmmzumzama"ln“lumi

U

=

a a 9 ] 1 A 1 = o ya a
aamuuazilsziiumagionediaaatiiedluszninaniamsanyl Tagiivualninisaaniy
Y 1 a [ @ an o a
ANUAMIMIIMIIMsANEITErINMsAnE luT 13 ma 1N veInangas uenvnasiauazlsziliuna
msdeunaInIAnIAnyItazlaloniauda NA51833192 TNITULNALIUUADUTEHI A IAIT oY

a a a EX A a F) 1 3 a {
Tagmmmiz I ImeinussalinismsdsziivanunivinedruduszuuTagsonuuunuuisziiun
1Y = Y d[ [ 1Y [ a td‘d 4
ATBUAQUAITIANANITHFOUTTUND FIATINUNNHETUNANNIYT2aIAMUNTOUNINTFIUVDY
a v & A A 49! [ [ Y 1 I 1 0o A w 9 43!
WINEe Fauvilsziiuiesnuuuiuszsiedana laeoruiuglsssuluszrinaihiseldunau
g‘/ a YA 1 = [ I Yo 1 Aa
uonaniuramssziudissuszninmansaneivaldimsdsemaldsunsumadon iy 2
] J ax o 1 [ Y o K [ 9 [ o = I Y o g’/ @
dlat FFasnanezsreliindnesuniudeyavazliuljavmunisBeud 1y uenviniiugs
v Y A a < ~ 9
AINIDNNNNUITDUTAIANUAATUIINNAASUUUN 16
5.2.3 msdszidiunna3noudusomsann
A Y1 0o < = I Y] 9 Ay an o o [
msdsziiuanuineuduianisAnyuilumsdananui luilon 1529 1 lundngas vangas
ara = o o a U o = 1 = 9}&9’ a ara 4 ] ql
WandanyMmuauasgIuvedtadanouduzanIsany11 Adsuanuinug Il uImnilandosianes
Y [ 1 'o 1 a ara o’dy dy ara A = A 9
uiluszavludina InAdndiugiui-2 (aseuaguileldnd WseuAnyIneulaie) 1ileale
v 1 o a A o = 1 [~ Y Y ° 1 Y o Y= 1 Y
aszminNiuRanvzdusamsanadulvgiluag anuidenililoenealdnuinSeusdisgndos
[ 2 o a Y 0o < = [ Y @ [
wangasdamvuaszubuazna lnmsdsziiuanuinouduiamsdne Tasdaliimsaeuianands
= a [ A 1 o w o a v = ' =< =) 2 ~
FoUINUITNIUKANGAT ¥I32HINMAWNNMIITY (Foun1u 3 MAnIAnYI) Insdadovias 3
gJ/ v =R A k) 1 k) "o 1 = ] 4
A5 AN ITIaEenae lasunag Iaazuuu lid1n1 80 % 99LH LAY

=

5.2.4 matdszfivdGaurasdusamsani

l
a =

A Ya v o & = & o Ao ' & 9 = ¥ o =
fﬂiﬂ‘igLiJ‘L!QL‘EEJUW'QQ@T'IL‘E'%ﬂ'ﬁﬁﬂHHﬂuGI'JG])"Jﬂ@fJ'NWUQElUﬂTiﬁZﬂGUNﬁﬂWiLiﬂugﬂlﬂﬁﬂmcﬂﬁﬂwxi

J 1 o @ v v A v A v o &
Uszasfvoaaznangas vangas ldoonuuuunudeunwldnuiugdauazdlFiuaanaednso
= Y A A o s A a ' A ' o &
msfny1 1uds 6 iBon Wi INMIduNbEl H3PIINMIAAMUNIFOINNMITOA1TAIN A9l
a v a A = 9 o Y o Y
(1) mstszimiadanoumsany Tuamuszeznamsmaui ms Idauh anud anwaunse

anuiulvvesianalumsisenouenan

]
A o

a ] a <3 )
) m3dszimuanuiane lalufaudandusanisansinaziiiviiaululsaG s ursoaniu

9
Usgnoumstueg



44

14

6. AIMTUAYUMIIFEU]

o = AN ¥ a A 9 Y kY < A o = Y A &
msdamsizoumsdeui ldlszansnmdolszneudienatsaiu sedaivayumsisouudani
d‘o <3 1 Y] [ 9 = 9 [ a v A
nsuiludemaiiandnenmlunatsy avenindny ldnavdngas M1a3w aug uazanniull

9 o = aAa Iy = vy Y a <3
ﬂ’]ﬁJWimﬂuﬂﬁ%ﬂﬂﬁLﬁt’JuﬂW3?(@1!1!63Nﬁiﬁuﬂﬁlguﬂﬁliﬂuﬂﬁﬁ@uul’Jﬂi‘Uf]’JuﬁHJﬁﬂﬂ‘ﬁUWLﬂu

a o d
6.1 NAIB1BANNTZAINUM AU (Foiunazgilnsaluvioasau) isane

1 Y = Aq Y @ a g (] 1 A
TugrvvesresounlFamivayumsdouyesnnIviuIzuLuiy 2 ngu Ao
9 = A a o A Y A ' A d o 1)
(1) ¥iodiseunoglunugUaueInIAIN FIUHBINLYUIAAINININND 60 NI T1UIU 2 B3 Uay
44 o ) Y A A a A o Yo
YUIAAIINY 20-30 NI 31U 3 Hod TagneaizouiodluanuguareanaIniozinass 1Hnuns
= [ o a = I [ a ara SAA o v =R 1
Foumsaouluszautiaumnadnuuiluvan uazlusedvuamenudandnisiuiuinanu liun uag
FIIFUNUT
Y =3 A 1 a [ a Y Y =3 a [ =3
(2) voaisauneglunNugUaveINIIMeds M lsesEsuveaiIMedslumsisouns
a 1% A d o
AOUVDITVIMTTAULIyaaIunan

Y = = J o 1 = 1 J 14 a g .
VIENIJEJ‘L!%$MQﬂﬂiﬂ!@WH’Jﬂﬂ’NMﬁgﬂ’Jﬂ@EJNL‘WEN‘W@ YU ﬂigfvﬂ‘u‘l’ﬂmﬂiﬂ ABUNIUADT visualizer

A

F
LCD projector T2 UUATOUTE9 tazin3ov18'15a1e (internet wi-fi) HonniUNKIINas lauuI g
Yy A . A o Yo 7Y = Y a
FEUUNITIDINDIUTYUNI on-line LW?J?JTU’JfJﬂ’NiJﬁzﬂ'Jﬂ{l‘HﬂUf’ﬂfﬂiﬂﬂﬁﬂu saummﬂwmmi
Y = o 1 Aa Y a Y = 2 a
W@\?Liﬂﬂﬂﬂﬂlﬁﬁ?i?%ﬂ?ilm3{111!’31!1454@ Glumummmmm”lﬁklwmms%@wmmummumsmmﬂu
MIAUAVBINHTNN AUV AYUNIUFINTUDINIAIK
Ny =) QU %
6.2 Hriodayenaanatiasnave

G

a 9 a [l 1 I Y a A A l a
MIVINIHIayAvInAIaIu Ingaztlumslvusmssy-auay Tassnulsyaeas uag

g

(4 o a

a a 4 a I~ o v A A I Y a o W =
MenusszaUtaaveImaI¥unan Tasria@eduaztlumslnuinisvesdninnoedya &9
14T msu-Au nwensarsaume guszrINdosdya deduuunanuInaNlszme aousiniu
] 9 Y Ao a 4 a Y a v K [
uagaeAun At uimsasaumaeoulaul 1aq TaadlaliusmsinAnyimniu 1al 8.00-21.00 u.
Y ' a = a a Y I ] a a
o utluralaniansaniazalausnisal 8.00-17.00 W, o uusaoVILIAUTNIT1IAT 8.00-24.001.
S Y a wAa = U U
6.3 AvivilHuamsineawonaz e
Y] a Y Aa oA Y a va { 9
luszaunainines§uianis 2 gduuy Ae HewlfianisildlumsGounmsaen uas

woulfiiamsive TasludruvesresdfiiamsnldlunmsGeumsaouss ¥ luneirnlfiiamsiland

X =2 q Y a o =X A Y Y A o A a
WU PHY 191, 192 G]f\ﬂ‘ﬁ‘]Jﬁﬂ”lﬁuﬂﬂﬂ‘H"lslf N1 nﬂﬂﬂl% mmmﬁumﬂizm 3 ﬂuﬂﬂ@ﬂﬂua 1138y

e

9 ¢ A A g’/ = a oA ara 4 g‘/ ~Aq Y =\ a
ﬂ'J’liJWi'f]iJﬂlf]\?Qﬂﬂiﬂ!lﬂiﬂﬁlJﬂ u’é)ﬂmﬂuuﬂmWe‘)Qﬂgﬂ@lﬂﬁﬂﬁﬂﬁ%ﬂﬁﬁﬂ%hﬂﬁLiﬂuﬂﬁﬁauﬂﬂ

Y

Y a =

Y a oa ara ‘a3 a S & ara c'g‘/dd' g’/dd‘
PHY290, PHY390 tazpailgiianmswandadnnseilng aalnusmainanydandsuiln 2 vazsuiln

J a wa a o @ o Aw J a o
3 Lla$Gluﬁ’JuGUfNﬁij\‘lﬂ;]‘Uﬁﬂﬁ’lﬂElﬂ%if)\‘]i‘Uﬂﬁ‘Vﬂ’J%EJGUfNﬂﬂ!WTiEJGlL!ﬂ1ﬂ’JG]ﬂi’Jllﬁx‘1ﬂ?ﬁ“ﬂWIﬂ‘iNﬂ!



45

U G o

szaulSyaas uazmaiiinerinusszauiudadny  dmiuudngasinoimaasuniuda

a ara SR Yy 9 a oA 1 % v XK a & a A Y = a oA
drvsandany g lgveal quanissaunu WnanyfSyares Tusednndesimslfiianis
PHY 575, 576 Wag 577

QQ' o 1% a ¢ = o Y
6.4 HAIDTHIIEYANINAZAINATHADUNWIND I NYINOATNUANY

A o A PR ' o % a o
ﬁ\‘]ﬂ’]u'JfJﬂ'JWiJﬁgﬂ'Jﬂﬁ}']uﬂﬂjJW'Jlﬂﬂﬁuu%gﬂgﬁluﬁzﬂﬂﬂmggﬂiﬁjﬂﬁﬂ’]ﬁiu?u-ija']ﬁ']%ﬂ’li IUag

[

a (% @ a 14 o A o w a Jd A
53@‘]J1]1’?']TV]ﬂWﬁﬂqﬁj%ﬂﬁ}ﬂﬂﬂ@NWﬂllﬁﬂﬁ (ﬁ'mmuum CB2) AUHUMS Iagd1innoununes 11a

a a

9 Jd a J < A ] Y . sAq Yo o a
UUINITADUNAUADT DUINDTIUA Lﬂﬁﬂslﬂﬂlli?ﬂﬂ Printer ScannerLLﬁ%Qﬂﬂﬁﬂ!ﬂi‘lﬂﬂﬂﬂWi?‘c’J\ﬂu e

—9

9y a o 1Y o < @ A J da a LA, o @
Tduimanniu (dduiuvgasinig) aaea 24 51 1ue wazdsiivsmsvendnsavdninsuiludmsy

q

v K

AAnEAzYAAIN5 11 download WM website YoIdNINABLNAADS
Q' % a Y [V~ Y o Y
6.5 Funadedsgueiiianazinasgiuanuasasmilulimudesvualunnaiy
Y a 9 o Y
(1) MmylausmIaugummwore Tagieaneiuia
autunslagnguaiuusnisguamuazeounis 1Husnmisinyimeruiana ldluniwsinaes
a @ I o = v K o Y A ]
YNy 1WUMsaiuayuNIsTeUMIaouv0INNANY1 819138 Tasuenissnnms IMuIms 1w
Yo 9 ' Y v A v A Aq Y A
M3 IsnEIneIa voyamsihe tagms ianugisedlsnneaige 13mMsnla as (1) Mmsdguneuna
¥ o s v a 7 '
Weosdu (2) mssnpmemsuwndnall 3) mstFnuaugumunuiaunnd (4) Nsas1anigiaon
[ 4 a U [ a o
(Blood group test) (5) M3 1 1uSus0unNS waz (6) Msvusmsneesnuilsa Tagilaiinisluana
A v o J o 4 [ 4
MIANIUNA TUIUNT-TUANS 1987 8.30-18.00 W. JUAIT 1981 8.30-16.30 U.
(2) MITAMIMNUNAINY AadounnulaoansuazFrouniy
4 o Y A [ Wd’ o W 1 k) v v
Aud EESH M1vinnseauanunudizersiguazanas/d1ina1e luaiunsinszuy nisda
= A Y a a Y} A o = o 4 s A A A
Anousy melvmansFeujuazilgniadiiin msvamagauviginssiuaziniealonyisluns
Y
ATIVADVAAMINNITHFONT IFUAZNITTIOUHD NITYUARIUNITATIVdOUANU aeanBIazTI0U Y

4 a = aw o ] 1 a @ ] I
Lﬁ@clﬁ}l,ﬂﬂﬂ'liﬁﬂUﬂ1§ﬁGUﬂ1§'}ﬂ8L!a$ﬂ?iﬂ’l\?’lﬂﬂﬂ?ﬂﬂﬁ@@ﬂﬂﬁl:lﬂ'lﬂGlUNW'l'JWﬂWaﬂ@ﬂ’l\ﬂﬂﬂigﬂﬂ



. MVITHAMIAURHNIY (Key Performance Indicators)

46

S =
Umsanm
o 1 A
mussuazihnng
2560 | 2561 | 2562 | 2563 | 2564
Yo a @ =\ o d'
1. 91913903 VYo UnANgAT UM yurangas e umy
AR UATNUNIUMITAUUUNUNANGAT pgatioglmsAnyIaz X X X X X
d09n39 Taelimstuinmsdszgunnns
2. i510az1BoAvaInangas NaoandonunsoUguanbuzusa
A = 4 a a Y A x x x x x
N5z aaAved ¥aT. LAZUIATFIUANAICVIAIVIIN (D13))
3. i519021980U995107 petonoumIadeuluumazma
R _ x x x x x
msfnelnasunnIeIn
4. 3MIBNUNANMIANTUMITVDIIIN 718U 30 T Had
2 =* JRIPN 9 a x x x x x
augamamsanuindlaaeuliasunniiedn
5. a1 snuRansa iUV Inangas malu 60 U Haa
PR x x x x x
augatlmsfinn
< =
6. IMInu@oDRATNNTVBNINANEIANINATTIUKANS B ou]
hmualusieaziveavess1eIn od1utiossovay 25 vesswIn | X x x x x
Wagoulunaazilmsanun
7. imswannaimlgamsiamsisounmsaou nagnimsaou
A a =) k2 a o A d‘
w3e Mydsziiiumansiseui nanamslsziumsdnivaui x x x x
o A Ay
FBNUHAMIAUTUNUYD N
o 1Y A Yo a A o 9
8. 019136 1w (1l) oau 1asumsdguiimansenuziidiums
x x
TN EEUNIADY
9. 019150158 mangasynanldsumswanmalnms uaz/
. » x x x x x
A a = ' Y A =3 [
HIDIMIN 0811 DE Az HilanT
10.3uyamnTaiuayumsiseumsaou (i) 18suns
Y a A A =\ 19 4 =} x x x x x
Waummms wazmiednan lidesnniosas so aoll
9 = o = ~ 9 v A A A
1. sgauanuiane lveuinanyilgameaiuga luiniae
AUMNHANGAT IRAGNINNIT 3.5 NINATUUUIAN 5.0
@ =1 Y o A Ao @ a ]
12. sguanuiiane lavesdlMinsanisetiusalvi
MABINNI 3.5 VINATUUUIAY 5.0




47
d‘ a b o a b
HNNIAN 8 m'sﬂizmuuaz1J'snﬂgam‘smmumimmmngm

1. msisziivdssanswavesmsaau
a d
1.1. m3dszidiunagnsmsaon
1 o a A = a <3 o ) 4
(1) M3z mue01138 UM% atanilasuanuaariy tazyeAuz1IN019130

= Y, 9 o y = 1 A A 4 J 4
MﬂﬂﬁJgiuﬂﬁﬁl%ﬂaf}ﬁ‘ﬁﬂﬁﬁ@u TFIUNMIUNITIDIIN DA “I’T3ﬂllamﬂaﬂuﬂafﬁl‘ﬁﬂﬁﬁ@l‘lizﬂ’ﬂﬁﬂmﬁEJ

e S

aou

&=

dYv Aa

'3 a ° o Ea 4 o
2) 'f)'lﬁﬂﬁﬂﬁji”ﬂNﬂ%ﬂﬂ/ﬂ'ﬁﬂiﬂﬁjﬁ@ﬂi?ﬂﬂ%'l éll'f)ﬂ%l,ugLﬂ%'lﬂﬁﬂ%'liﬂﬂ?ﬂﬁﬂﬁﬁﬂﬂ?ﬂ?ﬂlmu
4 ) o a
NAYNTNITADUNINITUIYIN
v K = a A (3 = A 9 a
(3) MIFADUDINIINUNANH ﬂ\‘]‘]_ligﬁVI‘ﬁNa‘ll@\iﬂ"l'iﬁ]ﬂﬂWi!,iﬂuﬂTﬁﬁ"ﬂu‘ﬂiﬂfiuﬁTﬂ%ﬂﬂ Iﬂﬂ
o ' o a 4 a o
HUUauUnIYy ﬂ?ﬁﬁu%u?ﬂﬂﬂquuﬂﬁﬂ‘ﬂ'l Lla3'Jlﬂi'lgﬂﬁ]'lﬂWﬁﬂ1§ﬂi$tﬂﬂﬂ15ﬁﬁ]uﬂ]'ﬁ]\1'€]ﬁnﬁUI@EJ
v =R
UNANE
4) ﬂizgﬁumiﬁﬂuimmﬁﬂﬁﬂymm‘wqﬁﬂiiummﬁmaaﬂmmzﬁwﬁfﬂﬂiimmzwamiﬁau
a v d Y J
1.2 ﬂ]’ii]ﬁ%!&lN‘i’lﬂi&l%ﬂlENE]'IEOTiﬂiuﬂ‘lﬂ‘lﬂ!ﬂuﬂaq‘ﬂﬁﬂ‘lﬁﬁﬂu
[ aa =R < a o =R =
Wﬁﬂq%ﬁ‘lﬂlﬁﬂﬁﬁﬂ‘]ﬂT%gLﬂ’Uﬁ'Jllﬁ'JllNﬁfﬂi‘ﬂi%tﬂuﬂ'ﬁﬁ@uiﬂﬂuﬂﬁﬂ]&l?ﬂﬂﬂﬁ?ﬂﬂ?ﬂﬂ?ﬁﬁﬂlﬁﬂ
o o Y a2 a o @ g’/
TﬂﬂﬁTUﬂQTHWWUTﬂ15ﬁﬂETLmZ‘Uﬁfﬂﬁ LLZ’I$Wﬁf‘nﬁ‘ﬂﬁ&ulﬁﬂﬁﬁﬂumﬂﬂﬂﬁﬂﬁﬂﬂTﬂﬂTﬁﬁ\i!’ﬂ@ﬂu“]ﬂlﬁﬂu
D9t msaou NIy NuAveUMIEUNInANYT Tasnaznisumsmsdsziiuvesrangasnndoya
9 9 gJ/ o o [ ara = o A a 4 [ dy
VNAUUU f’)ﬁﬂiﬂ‘ﬂi%%Tﬁﬁﬂq@]iﬂﬁﬂﬁﬁﬂﬂTﬁlgﬂ%uuﬂTiﬂﬁ%muﬂﬁq‘ﬂ‘ﬁﬂﬁﬁﬁ@uﬂ\‘]u
1 [ o @ A a <3 1 9 4
(1) msﬂixqufmmnwummmsﬂ“luwaﬂqmuamﬂaﬂummmmumm ﬂluﬂ”liﬂlslfﬂﬁq%‘ﬁ
Aa 2
MITDUNANINYU
v K =3 a A = Y an A 9 a ~ 9
(2) ﬂTﬁﬁ@UﬂTNﬂTﬂUﬂﬂﬂH”Ifl\‘lﬂﬁ%ﬁ’ﬂ‘ﬁWﬁﬂ”l'i!ﬁfJLlE%1ﬂ3ﬁﬂ136@ﬂﬂ1%ﬂﬁ$tﬂuﬂTﬁLﬁﬂuqﬁl"lJ@\‘]
ﬁlﬂﬁﬂHT%TﬂWﬂaﬂiillfﬂil!ﬁﬂﬁﬂﬂﬂ MIIMNINTTULASHANT DL
2. mydszidivndngaslumnsin

[

9
Mmmstlsziiurangas lagnguynnaniee Aail

v
a A

(1) nguiinAnuiFeuilgaieuazAuding Tasviuuuasuniuanuaafivyeaindnuide
nangasf1dZou swdetoreuonus ludueie firunsoibunlhiannwdngasaliulymdngas

@ Ansanand insFydnsgandluaniifortesnnuminedevessguldanuiy
Reaundngas nezdsziiunansduivnuvemdangas

@) AFumniada shimsdsedunndlFmnsadaiodndnm 18 uhauluaalsznoums

NI DN UIBINUAE



48

3. mydszdiumamsauiunumusgazReanangns

3

mstsziumamsduiiuau Wi ldaumsdssdiuquammsanaelulszidl awdaiie

Re

lumnaii 7 4o 7
4. mynumuwamsdszdivmaz namuliuilye

A3 UAreUHangas I InTeinunIumamslssiivulseaninamsaou Usziliunmindny
Aumiiadia dnsanand vazmsdsziiunans duiiunuvemdngasaiudnad sz ldnsy
Jyninasein FeamsaduiunmsUiudyeldiui Junsdiudiedes daumsdiuluszdu

nangasszautiumslsvilgemuseunns 51



49

MARNUIN N. ABBVIYILIN

LNG 550 Y5ununu103ngud s uinAne1seautanafng, 2(1-2-6)
Remedial English Course for Post Graduate Students
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This course aims to instill the background language and skills necessary for undertaking LNG 600
and to raise the students’ confidence in using English. There will be no predetermined focus of the course,
but instead it will concentrate on those areas where the students are weakest and need most improvement. The
classroom teaching and learning will be supported by self- directed learning to allow the students to improve
their language and skills autonomously.
LNG 600 My189ng¥szrIumsiFeulunangasdmsminanuszauiudiagng, 32-2-9)
Insessional English Course for Post Graduate Students
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This course aims to develop English language skills relevant to mature students in Graduate Degree
Programmes in Engineering, Science and Technology. It will be based on practical skills, but will not be yet
another grammar course. Rather its focus will be on the real language demands, particularly in reading and
writing, faced by students in the course of their studies. It is project-focussed and simulates the stages in
preparing and presenting research, from finding references to writing a final draft. The course will equip

students with language learning strategies to facilitate ongoing autonomous learning and will emphasise

language use not usage, real communication not classroom practice.
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PHY 505 WandiFandlamans dmsung 22-0-6)
Mathematical Physics for Teachers
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Basic calculus, differentiation and integration, techniques of integration, integration by part,
applications of calculus and physics, Taylor’s series, optimization, first order differential equation, linear
homogeneous differential equation, second order differential equation, partial differentiation, gradient,
divergence, curl of vector fields, Divergence theorem and Stoke theorem, complex numbers, matrices and

vectors, linear transformation, eigenvalues and eigenvectors, Fourier series and Fourier transform.
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Kinematics of particles in 1, 2 and 3 dimensions, relative motion, Newton’s laws of motion and their
applications, the relationship between force and momentum, work and energy, law of conservation of energy,
oscillatory motion, damped and force oscillation, applications of Newton’s laws to system of many particles,
rotational motion, motion in polar coordinates, fluid mechanics, and common misconceptions in classical
mechanics
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Electrostatics, Coulomb’s law, electric field, Gauss’ law and Divergence theorem, electric potential
and electrostatic potential energy, the relationship between electric field and electric potential, electrostatic
energy density, techniques for calculating electric potential and electric field, electric field and electric

potential of electric dipole, method of images, plasma oscillation, capacitors, dielectric materials and



polarisation, basic electrical circuits and electronics, Kirchoff’s laws, magnetostatics, Lorentz force, definition
of magnetic field, Biot- Savart law, Ampere’s law and Stoke’ s theorem, techniques for calculating magnetic
fields for different objects, magnetic dipoles, Faraday’ s law and electromagnetic induction, inductors,
transformers, basic AC circuits and magnetic energy density, electromagnetic waves and misconceptions in
electromagnetism
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Concepts of temperature and heat, thermal properties of materials, microscopic view of matters,
change of phases, the link between temperature with Kinetic energy of the system, kinetic theory of gases,
equipartition of energy, equation of state of gases, random walk, applications of kinetic theory, evaporation,
law of radiation, theory of diffusion, collisions between molecules, mean free path, drift speed, laws of

thermodynamics, internal energy, work done by the system, heat engines and heat pumps, entropy,

applications of thermodynamics, introduction to statistical physics, microscopic meaning of entropy,
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Boltzmann’ s entropy relation, Stirling formula, paramagnetic system, negative temperature, Maxwell-

Boltzmann distribution, and connection to thermodynamics
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The contradiction between Newtonian mechanics and electromagnetism, frames of reference,
Michaelson- Morley’ s experiment, the principles of relativity, relativity of simultaneity, time dilation, length
contraction, the Lorentz transformations, addition of velocities, relativistic work and energy, relativistic
momentum, relativistic Doppler effect, 4-vector and invariance in space-time, the link between electricity and
magnetism through relativity, thermal radiation and Plank’s postulate, photoelectric effect, Compton’s effect,
Bohr’s atomic model, particle-wave duality of electromagnetic radiation, particle-wave duality of matter,
Heisenberg uncertainty principle, Schrodinger’ s wave equation, bound state problems, infinite square well,
reflection and transmission of a beam of particles by step barriers and scanning tunnelling electron

microscope.



v 7 ~ 9
WAAWTNIILIYUT
4 4 aja 4 [ o a < A
1) Aseuansndszgnaiiomilandgalminazaiuuuuiaseanadiamanaiine 14 lunisud ly
P o 2
ﬂmmmﬂﬁmumimmgﬂﬂmumm
Y Ay ] YA o v 1 91 9 Y Y A o
2) g«lgﬁﬂummmﬁmummagammgmn1wuw1wmmmmmmgmq 9 Tﬂﬂmuclmﬁﬂuuﬂﬂmmi
= 9 =} Aa oA Aa o LY RE( v 9 ara s v A 9 a @
Liﬂugsmuamaﬂgm 1Jgauwuﬂumma‘nN‘Naﬂammﬂﬂmmmﬂﬂwﬂiuﬂwiﬁauizﬂu
9] =
UFYUANY
P a d' 1Y v J a 14 v 9 1 ara 1 Y
3) @Liﬂummm@‘ﬁmmﬂmmTmmmﬁuwu‘ﬁmmanmiﬂmmmmﬂummamq 9 vouland la
A g a X
PHY 515 8iannsounanugiy 33-0-9)

Fundamental Electronics
a v W J =
Jsnianunou : Tull

9 [ 9
ﬂ'lﬁ’f]’t’]ﬂllllllllﬁgﬁﬁ'l\?')\‘]i]ﬁ]lwﬁ'lﬂﬁgllﬁﬁﬁﬂuﬁgﬂiguﬁﬁﬁﬂ ﬂ'15'0'0ﬂLL‘]J‘]JLLagﬁi'IQigiJ‘]JUlV\Iﬁ'I

[ o w 9 Ja I a s 3
LL?Q@‘HQ‘\? ﬂﬁgllﬁqq L!ﬁgﬂ']ﬁ\?t:fﬁ ﬂ’lfl"ﬁ]ﬁ]ﬂlllllllla3SL“H\?’IHQ‘]Jﬂiﬂ!@Laﬂﬂiﬁ]uﬂﬁﬂiglﬂﬂu@ugﬁ@ﬂ nag

AINa

Design and construction of alternating current and direct current circuits. Design and construction

systems of high voltage, high current and high power. Design and utilization of analog and digital electronics

components.
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Computer interface of serial parallel and USB ports. Computer programming for computer interface

using Basic, Pascal and C. Computer interface using commercial softwares such as MatLab, Labview.

v J =) 9
AAANDNITLTUI

a ¥ a a 4 a Jd v
1) Niﬁﬂuﬂ%ﬁuﬂiﬂGEJ“LJ%JJLLﬁ3’E)‘ﬁUW&LﬁfJ‘HTmﬂuﬂﬂﬁ@um%ﬁlwﬁﬂ@MW’JLﬂ@iﬂUﬂﬁ“ﬂﬂafNﬂN

=)

a s 9 a1 1 a a’d' o 49! ]
and @nﬂﬂ'lillET’Jui’JlIE)ﬂﬂi?ﬂllfs]"lﬂlﬁﬂulﬁ1%1ﬂﬁiﬂuﬂﬁmﬂ§]ﬂﬂﬂ’iuﬂﬂlu ATUNISUIUNIT

v A a

g A Y3 o o ¥ ] A YA
915 89A VAR UTZ U ﬂ'l'iﬁ"iJﬁ’J‘L!ﬂ’NllgLﬂ‘LlﬁTﬂ’]ﬂlu ‘ﬂut’ﬂiﬂiﬂa\i‘ll@ﬁ'?‘ﬂﬂﬁ!ﬁﬂug!iﬂﬂ

S v Y
WU adeaueala

Yt Ay ) Y o v 1 Y1 Y Y ya A o
2) Qw&mmmmﬁmummm&ammgmmwuﬂslwmmmmmmgmm Iﬂﬂmuiﬂﬂliﬂuh‘ﬂﬂ‘ﬂgﬂﬁ

@

a oa a o L @ ara s a a @
Souinuvasiloliia Ufduius luidenedl@ndndnnannudilaialumsasuszau

LY =
UTYUANHYI

Y a d' 1Y v J a 4 v Y Aaa s ¥
3) ﬁ!iﬂuﬁﬂ\ﬂiﬂ@‘E‘U”IEJ!FIf’E)lITEJ\‘]ﬂ’NiJﬁlIWLl‘ﬁsll’eNﬁﬂﬂ?iﬂﬂl@lﬁWﬁ@liil‘!ﬁ’J‘Uﬂwﬁﬂﬁqﬂ

¥

o aa o ]
4) Aieusnnsawananuinugunildnd Tl 1dedamanz e

k4

PHY 525 Jaqeaninugiv 3(3-0-9)
Fundamental Materials Science
Jnfaaunou : Tyl

] a a 14 o ua ua
Iﬂ‘i\‘]ﬁ%’l\ﬂlﬂ\nﬁ@ Tam Iﬁ’ﬁ%ﬂﬁl] EEITNN WIALNBDILUASITANTY FUUANWNEG dNUANNAIY

'
X° o o o 1

o 1% <3 o a d @ %
%’au ﬁiJ“]JGW]NU],V\IVQ\h JAANIAIUT FNUANWUNUAN FUUANWLUTI NITUATICHANYUSUDIING

Materials structures of metals, alloys, ceramics, polymers and composites. Mechanical properties.
Thermal properties. Electrical properties. Semiconductors. Magnetic properties. Optical properties.

Characterization of materials.
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Atomic structure and atomic models, Rutherford’ s scattering, nuclear structure and properties,
nuclear spin and magnetic moments, nuclear magnetic resonance (NMR), binding energy, nature of nuclear
force, mass defect, liquid-drop model, shell model, nuclear stability, radioactivity, half-life of radioactive
elements, modelling radioactive decay using dice, model of alpha decay, beta decay, nature of weak
interaction, gamma decay, biological effect of radiation, nuclear reaction, fundamental particles, particle
accelerators and detectors, particles and interactions and the standard model and beyond.
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Definition and types of waves, travelling waves, wave equations, D’ Alembert solution of wave
equation, sinusoidal waveform, phasor diagram, energy and momentum transfer in travelling wave, reflection
and transmission at the boundary, superposition theorem, standing waves, dispersive waves, sound waves,
sound intensity, beats, the Doppler effect, shock waves, geometrical optics, ray tracing method, reflection and
refraction of light, mirrors and lens, Fermat’s principle, wave theory of light, interference of two beams and
multiple beams of light, thin- film interference, Fraunhofer and Fresnel diffraction, single slit diffraction,
diffraction grating, introduction to Fourier optics, polarization of light and birefringence.

v J = 9
ARANTNITLIYUT

Yt s & A o s Y} o N s A g I
1) E!Lif]uﬁ’]ﬂﬂiﬂﬂigEJﬂ@Lu@ﬁTﬂauLLan]ﬁuﬂTﬁ@ﬁllaSﬁiTQLL‘]J‘]Jﬁna'ENVI”NﬂﬂWWﬂﬁ@iLW6[15]511!ﬂ”lﬁ

oA o E
llmﬂlﬁﬂ]ﬂ’ﬁ]’lﬂﬁﬂ'luﬂ'limﬂﬂﬂﬂ'lﬂuﬂ"llu

Y

Yt Ay ) Y o ) 1 Y1 v YYs A o
2) g«jﬁﬂummmamummagammgmmﬁuﬂclwmmmmmmgmq 9 Iﬂﬂmuiﬁﬂﬁﬂuﬂﬂﬂﬁ%ﬂﬁ

a o o

= 9 A a oA ' ) aa s o a Y a @
FeuguIUaINeliia dgduiusluivemaldndninmnannuan ladalumsaeuszau

o =2
UTYUANHN

Y a A [ v J a 4 v 9 1 ara 1 Y
3) Ej!iﬂuﬁﬂﬂiﬂE’J‘HU”IEJLGIfﬂlJIENﬂ’J”IiJﬁ?JWHTJ"UE’NﬁuﬂTiﬂm@]ﬁTﬁ@]iiuﬁ’JﬂJ@@N 9 "’U’E]Q‘Wﬁﬂﬁ]lﬂ




58

ara J < dy
PHY 555 Wandaniuzueaudanugiu 3(3-0-9)
Fundamental Solid State Physics
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Crystals and crystal structures. Atomic bonding and binding energy. Phonon; the crystal vibration
and thermal properties. Electron gas. Dynamic of electrons in solid. Energy band theory. Types of solid;
conductor, semiconductor and insulator. Electrical, optical, mechanical, and thermal properties of materials.

Crystalline defects. Solid state of nano-structure
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Introduction to Astronomy and Cosmology
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The solar system, stellar properties, black-body radiation, Stefan-Boltzmann law, Wein’s
displacement law, stellar spectra, Hertzsprung-Russell diagram, stellar evolution, fate of stars, fusion
reaction in the stars, types of stars, parallax method, definition of light year, variable stars, binary stars,
absolute and apparent magnitudes, Cepheids variable stars, Doppler effect, types of galaxies, the expanding
universe, cosmic background radiation, Big bang theory, the evolution of the universe, the Hubble law,

Freidman’s equation, critical density, dark matter and dark energy.
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The experimental design with emphasis on physical concepts and science of measurement. Students
have to design and perform physics experiments in order to answer specific problems, and present what they

learn through class presentation and discussion. Experiments are emphasized on classical mechanics,

electromagnetism, optics, acoustics and modern physics.
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Research for Learning Development in Physics
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Concepts and theories involving research for learning development in science. Analysis in researches
involving scientific projects. Design and issue identification. Research processes. Analysis in quantitative and
qualitative data. Conclusion and discussions. Exchange of ideas and knowledge from researches. Writing
research proposals and papers.
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Innovation in Learning and Teaching in Physics
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Conceptual education. Teaching techniques and methods based on STEM. Classroom research.

Planing and material preparations. Use of computer for designing and producing teaching aids. Design and

perform specific physics experiment including classroom presentation and discussion.
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Instrumentation Techniques
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Principle and operations of basic instruments for research works including x — ray diffraction
techniques, vacuum deposition systems. Scanning electron microscope. Optical measurement systems.

Electrical measurement systems. Magnetic measurement systems, and other topics.
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Topics involve current interests and they are subjected to be changed in each semester.
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Topics involve current interests and they are subjected to be changed in each semester.
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Quantum harmonic oscillators, Schrodinger’ s equation in three dimensions, particle in three
dimensional box, energy level and degeneracy, the hydrogen atom and its solutions, states with angular
dependence, angular momentum and quantum numbers, radial wavefunction of hydrogen atom, Stark effect,
Zeeman effect, electron spin, the Stern-Gerlach experiment, introduction to band theory, time-dependent
Schrodinger’ s equation, spinning electron in magnetic field, nuclear magnetic resonance and magnetic
resonance imaging, two-level atoms and emission and absorption of photon.
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Principles and concepts of statistical analysis. Sample size determination; types of sampling
techniques applied to behavioral research; sampling distribution; t-test; Chi-square; analysis of differences;
analysis of variance (ANOVA); correlation analysis; multiple regression analysis (MRA); comparison
between ANOVA and MRA; emphasis on the use of computer programs.
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Measurement, Assessment and Evaluation in Physics Education
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Principles of assessment in science learning; measurement and assessment tools for science learning
achievement; science process skills and scientific mind; creating test and educational psychology tools;
verifying the quality of the measurement and assessment tools; and using the results of assessment for learners
improvement.
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Conceptual Learning in Advanced Physics
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Students have to design and perform physics experiments in order to answer specific problems and

present what they learn through class presentation and discussion. The experiments are emphasized on nuclear

physics, solid state physics as well as materials structure and characterization.
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A course designed to provide opportunities for self-study and research under the supervision of the
instructor.
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In seminar I, students present up-to-date science news and technology from various media such as
newspaper or science magazine etc. or interesting topics from textbooks. Furthermore, the students are given

a role of opposition and reviewer whose role is to review, summarise and discuss about the scientific methods

and procedures used as well as argue about the possibility and the reliability of the context which is presented.
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In seminar II, students present up-to-date science news and technology from various journals. Furthermore,
the students are given a role of opposition and reviewer whose role is to review, summarise and discuss about
the scientific methods and procedures used as well as argue about the possibility and the reliability of the
context which is presented.
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