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10700309 @UNUINILIDINGY

10700310 nMwdsngudesiudmiugshauazamindn
10700311 awdanguitonisasdasem

10700312 AWBINOBLTIIVING

10700313 NW189NEATINEIMIERILazUINNTIY
10700317 Mw1SsnquiilefUsznounsyInanunsasisasse
10700321 nwdanguiilan1sdeasiunsnums
ngun1sAnAUIN Nsldivanauazinalulad
10700401 N133ansaume

10300402 nslaainludinumana

10300404 nsiindulaluiinuszaniu

10300405 N1sAUIMNINgINAkarNITasudmiugusEnaun1syal
10400407 WnweAdvialuAnissud 21

10400408 91mshkazAlulad

10300411 Ineneansiiiedin
nqun1siugusznaunis

10400502 ;}:ﬂﬁzﬂaumiuﬁ'mﬂﬁwwmimwm
10200503 n13UszgnAldiusunsudnsaguniegsia
10200504 nsiduguszneaunis

10200505 NMspaIAuLaN1SVLIY

[y

10200506 115219 UNSRUIUTINUS LI T

57839 I UNRNIN I RN

nguIvIMNY

10302009 dm13nen
10302230 9a¥3318"
10303108 wilifian1sinuns
10303220 Faefifien1sinums
10304301 vianana

10310340 ugenansilonu

- 13-
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2.3.2 ngudvy/medvilundngnsnidaseuliinaivymingnsdudosniBeu
11104004 vidnNsLABSEH
MU YaNgATINeransUMIR @1v1IELESILAYIILINTINGAT
wiolwirdonasdmsunnvangns
2.3.3 NMSUTMISIANS
1) M3UseyumIeseninee1nsdusedmdngns uwaskasulunguiv/snedvly

o =

nanansiiUnaeuluamzdu 9 wWelildiloniauswasinuedl nsanunudeenITuas

4
U ANAYDIMANGNS

2) msfuuagUszaununeivynsein ey fivssaunuiuenansd
Uszdmdngns enansdiasu dndnw ludesiiferiuneazidoavesseivinisdansiounis
doularMyinNaLazUsziliung

3) MIdasNyAaINTaINNMInedolUufURuT waaon UL oL u T
ANEInsalunIAenTU (Talent Mobility) wangluUssmanasinsssme

4) n1saseausmilen1Asg-n1AeNv (Public Private Partnership, PPP) 594
HER $IUNINTT anfafinyvesningsnalenyy

5) mMsusmIndnanssauiugiiauladiudy (Stakeholders)

| ¢

6) NM5UIMITANITaY 9 Wluegdunaeiiiavesorasdy

o [

SUTDUNANEGATING

ANERSUNNAR A1 EMAANS

[

3. IUITAIAYINANGNS

(%
R

1) sjsudndaudinlviinnuseuinsnanguiuarataujiianansaianusluussendldlunis
Usgnouan@nluanuniudmemand waganuivising 4 MAeadewarlruinmsivnsuiguuuas
yipaniu

2) ilesimunninensyudliiauannsa uazidlassuunmsudamensuanda’ elils

HANANgIgAINNITNenTNdey

Y

' (%
o aAa o o

3) WienAnUndinlvsiannuludinffiviennus ansssu 93us53u waelidndlinAedany

4. YALAURNIZVBIVIANGAT

[ = (Y a Qo a v &a & a
‘Vmﬂi,jj(?]illﬂ?ﬁ‘\]@ﬂ’ﬁLiﬁuﬂ’]iﬁQULLﬁJﬂL‘lJ'L!'HﬂLE)ﬂaG]’J‘Uﬂ lauuaglalie NTNARNTNT e

= A

U & I3 A
DIMNTENT BINBLUULILALAVDIUTELNA
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5. Wagwsn1siTeus
5.1 HaAWSNISI38USVaMaNgAs (PLOS)
HANTIEUIVDIMANENT
PLO Learning Outcome Statement Specific | Generic | Level HaaWS
LO LO nsseus
AU

1 | linwensiseuinaentinlunsisesinlugnfdviala v App
Sub afutgaug Audean Taussse | fuanug v Und
PLO11 | Aewandon qua1iy uazananiy

naiiosnaviale
Sub 19 a1w on15d eanses el | duinue v Und
PLO 1.2 | 391sae)naunaz 0t 9a519a55A
Sub uanansAnAwIn Mldvena waz | Awrinue v Exp “"m“i
PLO 1.3 | nisldmaluladle
Sub afuredsanudilaluamuduuyed | Aussesssu v Val
PLO 1.4 | AaUz aszumilnlunneIveInue ey
Hou

Sub aSunefsndnuazinwzvesmalu | vy v Val
PLO 1.5 | guUsznounislél yAAa

2 | Uszendldesdnuimaineneansuazdmemansluns | v App | ANu3
WunsEuuNsHanUAFRIuar SN
Sub UszgndldasAanuimainermansuazdnimansly v App
PLO 2.1 | MsWAILSEUUATNARERIUN
Sub Uszgndldosdanuimadnermansuazdnimansly v App
PLO 22 | msfmunszuunmsnanlauuuazlaile
Sub Uszgndldosdanuimadnermansuazdnimansly v App
PLO 2.3 | MSWRIWISTUUNIINARENS
Sub Uszgndldosdanuimadnemansuazdnimansly v App
PLO 2.4 | nIsWAIUNTZUUNTNARDIMTERT

3 | Uimsdnsszuumskdauadniwazensdnilimduly | v Mec Vinwe
sutdmng
Sub USsinnisseuunseanlurhsud@nitalndulunu v Mec
PLO 3.1 | e
Sub usmsdanisszuunswantunisulausuaglai el v Mec
PLO 3.2 | Wulumandmune
Sub usmsdanisszuunisuaalunisugnslindulumy v Mec
PLO 3.3 | e
Sub UsmsdanisseuumsnanlulsanuemsdnTlrduly v Mec
PLO 3.4 | snudusne
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PLO Learning Outcome Statement Specific | Generic | Level NAAWS
LO LO nsiseus
P
a | Uszgndlduianssuuasinaluladansmaaiolmilung | v Mec Vinwe
IN135EUUNSHARUATR LA TR T
5 | Uuiauniuasusssunazassenussalulvidnnag 4 Val | 238555
dnuna
6 | vhouduitn Sanusuiiaveu wareanulunsvhauaiu v Val anwag
FIN uana

Bloom’s Taxonomy:

Rem = Remembering, Und = Understanding, App = Applying, Ana = Analyzing,

Cre = Creating, Eva = Evaluating

Per = Perception, Set, Gui = Guided Response, Mec = Mechanism, Exp = Expert,

Ada = Adaptation, Ori = Origination

Rec = Receiving Phenomena, Res = Responding to Phenomena, Val = Valuing,

Org = Organization, Int = Internalizing values
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5.2 WAaWSN19L38U3 NAagNSN1HaY waznagnsNsUsEIluNE

5.2.1 fuAu3

5.2.1.1

PLO 1 Tdvinwenisiseusnaendinlunismsadinluganava

HAGNENITTEUIAUAINS
Aaviala
Sub PLO 1.1 eBungemuiiudeny fausssy dunndey qunniy uas
anulunaiieandviala
Sub PLO 1.2 ldnwifiensdeansesnaiiansagiauazegnsadneasse
Sub PLO 1.3 wansn1sAnAum nMsldmena uwasnisldmalulagla
Sub PLO 1.4 afuiedsnudilaluanuduuyed fals assudnlu
ANANYDINLLB AT HDY

Sub PLO 1.5 efuefiswmifnuasiinusvainisilugusznaunisla

PLO 2 Uszgndldosdmnuimainemansiazdnimanslunisiaussuy

5.2.1.2

1)

2)

3)

5213

1)
2)

nsuanUAdn Iwazemnsdnd

Sub PLO 2.1 Uszgndldasranuimaingimansuazdnimansluns
WLsEUUN1IHERER 3TN

Sub PLO 2.2 Uszgndldasranuimaingimansuazdnimanslunis
fiauszuumananlauiuasiaiie

Sub PLO 2.3 Uszgndldesfaninuimaineimaniuasdmmanslunis
WALTEUUNIHENGNS

Sub PLO 2.4 Uszgndldasranuimaineimansuazdnimansluns
WALTEUUNISHENDIMNIER S

nagmsnsaeuildiannnstouiunig

nsapufivannvaesusuumelududou Wy msussens anunisal

1803 unumanud Wiy warnisilalenalifSeuldiinsuaniny

Aniunazdnaudeasde

msfuatuasihMeruiadsnasnguamiteiiutagiuasdidoud

Awaula

nseAueungulasndemiidoumysannmstudoninaui

\Retes

nagnsN1TUsHIUNANITISUSAUAINS

NAAOUNANNITHAENG MY lnensaaudes waslvinsiuy

NAFDULAENITADUTBLIIUNANNALAEUANEAA
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3) Uspiflunaanmsvhauildduseunneuas enuilifuat
1) Uspfiuanfanssumsiseunsaoundnluieadou
5.2.2 fuvines
5.2.2.1 Wadwsnsiseuimurinue
PLO 3 U3msdnnisszuumsnanuadaivazerisdnilndulumudune
Sub PLO 3.1 usmsdnnisszuunisuaalunsudsitnlinduluany
Wnane
Sub PLO 3.2 udmsdansszuunsuanluvhsalauuasiadelmduly
muidvang
Sub PLO 3.3 usmsdnnisszuunisnaalunisugnsiidulumudivune
Sub PLO 3.4 U3msdnnisszuunsnanlulssnusmmsdailiduluany
Wnane
PLO 3 Uszyndlduinnssusasinalulagadelnilunisdnnisseuunsuds
UAdniuazo1mnsdnd
5.22.2 nagnnsaeudilifmunnisSeuiiurinue
1. souvsnenuiiauniFouliinsieng duasziuaginndls Tagld

Yuuunsaeunvatsnain

e @R

N
&

AfanssuNsSsunsaeulviriseuilontauseyndanuslunisuilutym
Wi nsiSeuiwuuunlulym (Problem-Based Learning) 30n159avin
1A59n15 (Project Based Learning)

3. danenssumsBeunsaeulifisouilenaysannsanuiiumansau 9
0wy MsEnUURnuase mevhinsdiinyy nsedumengu nslseuiuy
fldusau naseuinnaniuniseiass Wusiu

4. weumneligSsuvihnenudunhieyaluaydvuasmansdu 9 1
Retesiuysannsiieairsesdianuilvl

5. dnRvnssumsEeumsautiunsideiileainsosdnuiln (Research-
Based Learning)

5.2.2.3 NagnsN1sUsEUNaNISSEUSUInYy

1. Ussdiunnmaedouisnisaeuges msdeunanenia uazmsdeulalenia

2. UssdiurnauiildSuneumnefsnunguuaznuie) 1wy tasinsuie
AdeiseuIng

3. UsellluanngAnTINveIiTuUTENINNNTIANANTTUNNTTEUN SO
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UsellUNAaINAINTIUNISHEIUNTADUNIA LUTB IS 8 U

5.2.3 9UIIYFITN

5.2.3.1 WadnsN1sTuuIMUITsIIY

PLO 5 UURnuAIL93853504a95581UTINlINTNNTERIUIE

5.2.3.2 Nagnsn1saeunliimuInsiseunuasesITy

1.

1.

Walanalyindnwanianssumdulseloviroding washandtaniss

bARAT NTEUN wazANULEEaL

. UgnilslvdnAnwilszileuite newunsidndussulinswiaiwagnisds

uaelunandirnun
donunsnizesnusuiinvousenuiauardinuluszninensinnisisouns
@0U lAgINAIBE19INANTUNITAIRTI UNUNENLR %38 NSEAIDEN
Ugnilalviin@nwusenieuazuUnulvimnean gniesmiuniusziley
YOIUNNINEAY

HOALNINLIBIANETTYN 3855 lUTENINNITIRNISIS U SaeuU g

a a

YARIDYIINNANIUNITAIRTI UNUIMNANURNIDNTAIFIDES

LY

ANANISUYNYBIUNANWNLANETTIY 385551 YU levUnodanuwLay

q

a

Aanssudnasunisugnladniaaalunisiiousslevidnuduing

msUszngAnuduiuueganfvesenasdluiunusssunasasesssy

5.2.3.3 NagnsNIsUTEUNANSSEUIATUITEETTY

1.
2.

UsEUANNGANTTUVDIHLTEUTENINTINAINTTUNTTHUNTHOU
Usziiunnauildsuneunnglimiliinsdunuievienungy
Usseiiunnypranisueniifldufstesiufanssuvestindnulaslduuy
d1sravsemsduniuel
Usztliunmsiiasiuun s eds suLA NI IUATINIAT
UsziiuannnuansinTInfanssuvesindny
dunangAnssuvesindnuilunsufimnung seileuwas UataRue 9
og1eraLiles
Ussiiunnuuudsediunginssunisdisufanssuiifsdesiuaasssy
WAYIIYTITU

Ussdiunnuuunaseuiiaiistuiieindssiuiiiendes

UsziuannduutdnAnwiiiinisnasalunisasy
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10. Usziiiuanmsdunwaiin@nuluidefifsdestunisaenunsnaussu
Laza3esIIvALATinITunsAeuYeI819138 uaznsUsEngAnuy
LUUBETIA

5.2.4 fudneuzyAna
5.2.4.1 Wadwsn1sEUIIUENYLTYAAS
PLO 6 viheuduiiu fiausuiinveu wavennulunsvihauniuivndn
5.24.2 nagnémsaeuiiliimunnsBeuifudnvaryana

1. dnRanssunsBoumsasuiiiunmsvhanudunduuasauiifeiu fauiug
sEWIIYARA LYU MITEANANARLTL MIaRUuTe viemsdusmieiu
Usgiuiiindnuanla

2. deaunsniZesAuiuiinveURRULDILALeIRNS Nstuyweduius
nsnlaTaussInetesAnis msusududiivaniizwinden nseeusu
{ou 1Husdu

3. mvuansineungulaglitn@nymyudeuiuduiinngy aundnnguuas
A31897UNE

a. Ugnildlsiimaisuiinveusionthfinldsulusungs

5. WalemaldnAnwnneuldiausnnudnmu lnenisdneiuseuaziaiun
sudildFuseunnglifua

6. duasulviindnwiiniensnansuazfuilinrAnuiuveasay

5.2.4.3 NagnsN1sUTUNANSSEUSIUENYLTYAAS

1. UsziliuannmsdaunangAnssuuazn1shantaenyadise Uy inAangsy
naunazuiFedufduiusseninsyaaa

2. Usuiiulneifioustusazennsdfaoulumauansunumassnsiugin
wazgmailuanunsaimsiseudivainvans nglduuuysyifiungingsy
ammsalfugfiuaggmudia

3. UssiunnuanuvesnguuasnanuesySeulunguiilasuneumngli
Mau

4. Usziliunaanuuussliiunueawasnanssunay

5. fasunisiaunguussdndneiluszey lnenisdunvaliastuiin
woRnssudusIeyana

6. AuNEANEANITINIINNITITANAIUAAWIL N15AUTIBMTONTENNUILEE

YUNNRANSUTLLIU



5.3 WRUTLAAINIINTENANTURAYOUVBINAT NSNS ITEUSVRMANgATALE5183Y7 (Curriculum Mapping)

TN

NAAWSNTSISEU3

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

Sub
PLO

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO

Sub
PLO
1.5

Sub
PLO
2.1

Sub
PLO
2.2

Sub
PLO
2.3

Sub
PLO
2.4

Sub
PLO
3.1

Sub
PLO
3.2

Sub
PLO
3.3

Sub
PLO
3.4

1. v Amemaly

NENFIANLATIAUSTIN U 3 NIEhn

10700101 dsautanadeludludinuseaniu

10700105 uywd demy waluladuay

AwInaeu

10700106 &spunazinusssulne

10700108 2195AUdIAN

10700109 Inorawilowaundas

11400110 tA5E5AANBLN AL NITARIUNT

o
YU

11400112 N136BAIUNITYIIN

10800113 naLilasnava

a

3 3 < 4 v
nauAnAnNluLyEduasnsdIn

U 6 NN

10100214 1neasLieTIn

wazlmdandn 1 snedvansedvnsel

10700201 I9INeUNgANTTUNYWE

NMW-¢ 390

_'[Z_



FRAM

[ A4 =) 14
HWAANDINIILIYU]

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

Sub
PLO

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

Sub
PLO
2.1

Sub
PLO
2.2

Sub
PLO
2.3

Sub
PLO
2.4

Sub
PLO
3.1

Sub
PLO
3.2

Sub
PLO
3.3

Sub
PLO
3.4

10700202 gunwdmsuaugulng

10700208 I INeN15USUFE@NSUTIN

asfelul

10700209 InIngivon1satdudinludsny

adeluy

10700210 AwEvLazALESTUNSIILY

10700211 MsimuIyAdnAMAIILLTY

HUsENauMINgsEy

10700213 Jausssudwasuseinglaniuning

NEUNBIUATMTHRET 71U 9 MiIefn

18310191 INg I 3 B

10700301 ﬂ’]‘lﬂ’]lﬂ/l&ﬁ’e)ﬂ'ﬁij’] bEUD

10700302 nslinwlneiiensdedns

10700304 A1 lneilanulgudaivnnig

10700305 A Ingd1nsuniieausIvnig

o

10700306 mmimmﬁaﬁaqixqﬂﬁ% a

NMW-¢ 390

_ZZ_



[ A4 =) 14
HWAANDINIILIYU]

PLO1 PLO2 PLO3 PLO4 | PLO5 | PLO6
Fekig Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub
PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 3.4
WA S8V INER1UTENA
TIUIU 6 WU
Taeaniseu 1 518381
10700307 Vin¥eN 118N ¥ 1mMTUANIITY
4 e O [
" 21
10700308 Mwssnguludinuszdniu ® O o
waz Tidenissuseineeluil 1 9139
10700309 @UNUINYIDINGY ®  © o
10700310 mmﬁnﬂqmﬁmﬁuﬁm%qiﬁaLLaz
. o ®  ©o o
ANSNON
10700311 mmé”mqmﬁamsaﬁﬂimu ® O o
10700312 N1WBINYUTIUINT ®  © o
10700313 ME18INqUTIVeImansuas
. ® O o
uInnIsu
10700317 ﬂ’]‘lﬁ’]ﬁﬂﬂqmﬁaﬁgﬂi%ﬂaUﬂ’ﬁV}’l\'1
Y ; o O o
NIINUATATNEATIA
10700321 Mwdanguiiienisieansa
e O o

N3N WYANT

NMW-¢ 390

_EZ_



[ A4 =) 14
HWAANDINIILIYU]

PLO1 PLO2 PLO3 PLO4 | PLO5 | PLO6
NN Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub

PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO
1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 3.4

ngun1sanAIuIn Nsldmvanauazinalulad

31U 3 RN

10700401 MI3aNsAUNA o o

10300402 nsledinludinumdna o o

10300404 mMssndulaludiinusyaniu ) )

10300405 MIAUIUNNTINILALNNTAIYU

dwsuusznaumsyalng ¢ ¢

10400407 VnwzRavialuAnssei 21 ) )

10400408 911shazinalulad (] (]

10300411 3neansiiiodin ) )

nqunsiudusznaums druau 3 wiaeia

10400502 Q’Uizﬂaumiu%mmmamimwm o o

10200503 msUszenAlilusunsudniazuna

s5fo o o o

10200504 mssdugusznauns ) ()

10200505 MsAaAUUENISVILIY ) )

10200506 M519uHuNTRUlUTInUTEI iU ) )

NMW-¢ 390

_-DZ_



FRAM

[ A4 =) 14
HWAANDINIILIYU]

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

Sub
PLO
1.1

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

Sub
PLO
2.1

Sub
PLO
2.2

Sub | Sub | Sub
PLO | PLO | PLO
2.3 2.4 3.1

Sub
PLO
3.2

Sub
PLO
3.3

Sub
PLO
3.4

RUINIVIUANE

nguIVIMAN U 55 Mideha

10302009 &n33Ine

10302230 38T33eN

10303108 wpilfionnsinens

10303220 Fupilifionsinens

10304301 #anaa

10310340 WugFans.Uawiu

11101201 NMEINALATESTING1VBIER AL

11102201 Tnwumansdoiidosdu

11103301 uinnssunasnaluladifionis

UFuugeiugnssuadad

11104201 nsu@andnIdn

11104202 nsuanlakaznsele

11104203 N1SWARENT

11104301 MAYLNUBINIERIFARS

11105301 gwaznsitenludn

11106401 &usun

NMW-¢ 390

_S’Z_



FRAM

[ A4 =) 14
HWAANDINIILIYU]

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

Sub
PLO
1.1

Sub
PLO
1.2

Sub
PLO
1.3

Sub
PLO
1.4

Sub
PLO
1.5

Sub
PLO
2.1

Sub
PLO
2.2

Sub
PLO
2.3

Sub
PLO
2.4

Sub
PLO
3.1

Sub
PLO
3.2

Sub
PLO
3.3

Sub
PLO
3.4

11107201 938555UBAZITTYUTTAIVITN

dwuna

11109301 NMFINUNUNITNAABILALNIT

Aasgiideyanidendmemans

11109302 AMW183Ng N ISdmIAIEnS

11109304 §3fauazNsHAIAUATHT

11110201 M3UURMUNITY

NENIVBINTIAY 311U 31 defin

a [ &)
Ay enanIun

S u  &a|

11101301 @359M8warnISAUNUSANIUN

]

11102301 TnvurI@nswazn1siemsaniun

11104302 N153nn1sHnsudnIUn

11104306 Tsasausazaunsallunisidesdnin

11104402 M3danmsvhsuuadaisiemalulad

PN

11105302 TsAnazn1sguIiutadnidn

11108401 waluladiilowasudn i

v ¢

11109401 HUsznaunsauadnd

NMW-¢ 390

_9Z_



[ A4 =) 14
HWAANDINIILIYU]

PLO1 PLO2 PLO3 PLO4 | PLO5 | PLO6
Fekig Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub

PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO

1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 3.4
11110301 MsUfuRnurhsudnidn () [ [
11110497 aniafnw ® 6 6 & o6 o6 o o o o o
11110498 Msi3euidase e &6 6 6 o6 o6 o6 o o o o
11110499 n1sfnw %o WA wse Hnausu ® 6 o o6 o o o o o o o
FiaUTEINA

Synenlavuuaslaile

11101302 msAuiusuassaiosludafiaes e o6 o o ® O o o
11102302 lngudansiagnisiiemsia o o o
11102305 #iv01nsdniuagn1sinnis o o o
9WNITNYIU
11104303 nsdamswialauuuazlaile o o o
11104402 n1sdanissulednisnemalulad e & o o o ®
fifinmih
11105303 TsAnazn1sau1iviala-nszle o o o
11108401 winlulagiilouaznan s o o o @
11109401 fusznaumsiuladng o e o o o o
11110302 nMsuftinurhialausuasiaie ) o [
11110497 @wia@ne ® &6 o6 & o6 o6 o o o o o

NMW-¢ 390

_LZ_



[ A4 =) 14
HWAANDINIILIYU]

PLO1 PLO2 PLO3 PLO4 | PLO5 | PLO6
AN Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub | Sub
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Lﬂmsﬁ@mmwﬁ 5 AMAYAAINTE8IYINT (Academic Staff)

\nausiRau Ml 6 MsUIMIWazAauayuiiFeu (Student Support Services)
\nausinand 7 Asstuasaruazninuarlasaaiiaiiugiu (Facilities and Infrastructure)

NATAMAINT 8 HaKFRLaENadNS (Output and Outcomes)
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10700101  dwulanadelvdludinuszaniu 3 (3-0-6)
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10700101 Modern World in Daily Life 3 (3-0-6)
Prerequisite : None
Exploration of major change in the modern societies around the world that
affect the way people live economic, social, cultural and political; review of how people
respond, resist or adjust to keep face with those social changes in order to live their life

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us38ne 3 Flas UFUR 0 $alas Anwidnenuies 6 dalus/dun)
10700105 Man, Society, Technology and Environment 3 (3-0-6)

Prerequisite : None

Study of the origin of human beings, human relation with natural being,
social evolution, technology and its impacts on society and environment, population, global
change and risk society, the impact of development towards environment and ecological

system, sustainable development for preservation of natural resources and environment

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700106 Thai Society and Culture 3 (3-0-6)

Prerequisite : None

Studying the formation of Thai society, the factors that determine the
characteristics of socio-economic political, Trends to structure of Thai society in the present
and the characteristic that continue from Thai society in the past, including trend of change
in Thai society and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10700108 @ 1msAUdIAY 3 (2-2-5)

FrsAuneu : ladl

ANWIAIIUNUIEYDIDINIT ANUFURUSVIUYWENUDINIT BNTHavaImaIniU
Jausssuviesdu anudenleavesomistiuiamsssy ﬁ%ﬂiimmzm’mﬁa%wuwﬂ MsiAdou
YoM TIINUUANEALUEHUTINA ANuduiusideeiuiavesujiinisainuatenguluviaee
9T N TIVETAILSTINEINT TIENaNTENUTRte ST ed Ay

(Us387e 2 $las URUR 2 dalas Anwadnemuies 5 Faluy/duanm)
10700108 Food and Society 3 (2-2-5)

Prerequisite : None

Studying the definition of food; the relation of human and food; the roles
and influences of local market to culture; the connecting of food, culture, ritual, and belief;
the movement of food from production sector to consumer; the power relations of multiple
actors in the food chain; the dynamics of food culture, including the effects of food to societ

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700109 Volunteer Spirit for Social Development 3 (2-2-5)

Prerequisite : None

Studying the definitions, characters, and concepts of volunteering and social
development; Trends of volunteering activities of Thai society; Analyzing social problems of
Thailand, including creating activities and volunteering projects for social problems solving
and social development.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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11400110 Sufficiency Economy and Sustainable Development 3 (2-2-5)

Prerequisite : None

Definition, background, characteristics, conditions and key points of the
concept of sufficiency economy, Including the relationship between the concept of
sufficiency economy affecting sustainable development. With an emphasis on Thai case
studied.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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11400112  Anti-corruption 3 (2-2-5)

Prerequisite : None

Definition, type and forms of corruption: direct and indirect corruption, policy
corruption. Causes and impacts of conflict of interest. corruption impact on political,
economic and social sector include economic growth and development of the country.
Corruption concepts and theories. Good governance, anti-corruption laws and international
corruption. Attitude and awareness in disastrous effect of corruption. public conscious in
anti-corruption and self-development for corruption avoidance.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
10800113  walllesddiia 3 (3-0-6)
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10800113 Digital Citizenship 3 (3-0-6)
Prerequisite : None
Importance, concepts, and practices related to digital citizenship: digital
communication, digital literacy, trading / business through digital commerce, digital access,
use of Media digital etiquette, digital law, digital rights & responsibilities, digital security, and
the use of digital media in a healthy way. understanding the impact of digital technology on
society. and use it to create positive social change.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700201 Psychology and Human Behavior 3 (3-0-6)
Prerequisite : None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700202 Health Care for New Generation 3 (2-2-5)
Prerequisite : None
Concepts, theories, importance, factors for health wellness. Health
promotion and behaviors modification, survey, testing and introduction to health
assessment. Exercise for health, diet and drug in daily life. Disaster management and helping
in crisis. Reproduction health of each life stage and mental health management for social
modern era.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700208 Adjustment Psychology for Modern Life 3 (3-0-6)
Prerequisite : None
Studying overview of major perspectives; concepts; and principal in
adjustment. Apply concepts in modern life, i.e. self-esteem and modern life; value and value
change; gender roles; work; stress; anxiety; anger; love; intimate relationship; loneliness;
death and loss

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700209 Psychology for Living in Modern Society 3 (3-0-6)
Prerequisite : None
Studying overview of major perspectives, concepts, principal in modern
psychology and apply concepts to living in modern society i.e. self-development; learning;
emotion; motivation; personality; stress and mental health

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700210 Happiness and Success at Work 3 (3-0-6)
Prerequisite : None
Applying science of Psychology to work happily and successfully. Study
Mindset and characteristics of success, Time management, Human relations at work,
Communication and Assertiveness, Team work and resolving conflict, Leadership and
decision making, work life balance.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700211 Lasting Entrepreneurial Personality Development 3 (2-2-5)
Prerequisite : None
Applying science of Psychology to develop lasting entrepreneurship
personality. Study focuses on the mental, emotional, and behavioral elements of individual.
Study about entrepreneurial personalities. Planning of enhancing personalities to be a lasting
entrepreneur.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700213 Rice Culture and Thai Farmers Traditions 3 (3-0-6)

Prerequisite : None

The foundation of knowledge in folkloristics and the study of folk life. The
folklore records, the types of legends, fable stories, ritual practices of rice and rice farming
in the rice culture of Thai farmers, folklore songs, traditions, values, taboos in the rice farming
culture of Thai farmers, cultural archives of rice and Thai traditions in the dynamic of the
present society.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700214 Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production systems;
resources from microorganism, plants, land animals and aquatic animals: diversity of
resources, utilization, management and conservation for sustainable and environmental
friendly agriculture; communication of agricultural knowledge; royal initiative development
and agriculture

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700301 Thai Language for Presentation 3 (2-2-5)
Prerequisite : None
Practice using Thai language skills for various presentations, able to present
them through various media( appropriately and creatively.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700302 Thai Language for Communication 3 (2-2-5)

Prerequisite : None
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Practice listening, speaking, reading and writing skills and using Thai language
for creative communication. Apply Thai language in daily life through new media with critical
thinkinsg.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700304 Technical Writing in Thai 3 (2-2-5)
Prerequisite : None
Studying Thai language for use in academic writing, focusing on vocabulary,

transliteration, punctuation, sentence arrangement, formal and informal languages, plotting,

writing a paragraph, introduction, summary, writing academic reports, writing academic
articles, and compiling the content in a special problem proposal.
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700305 Thai Language for Governmental Organization 3 (2-2-5)
Prerequisite : None
Study and review on principles for Thai language writing in the context of

governmental organization such as official documents, letters, and report as well as

conducting interviews, and training on speaking and listening manner.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700306 Thai Language for Official Purposes in the Digital Society 3 (2-2-5)
Prerequisite : None
Thai language for official purposes in the digital society, language
phenomenon, knowledge of digital communications, Type of official purposes and how to
use appropriate levels of language, writing in document, electronic media and the internet.
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
3183YINNIA1U TN A
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10700307 English Skill for 21" Century 3(2-2-5)
Prerequisite : None
English for communicative purposes on higher level; English skill for 21 st
Century in everyday life focusing on vocabulary, erammar, listening, speaking, reading and

writing; based on English for 21st Century content.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700308 English for Everyday Life 3(2-2-5)
Prerequisite : None
English for communicative purposes in everyday life; focusing on vocabulary,
grammar, listening, speaking, reading and writing skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700309 English Conversation 3 (2-2-5)
Prerequisite : 10700 307 English Skill for 21 Century or
10700 308 English for Everyday Life
Developing English verbal communication skill for daily life, in a workplace
and practice English pronunciation.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(Us3ene 2 Flas UFUR 2 $alas Anwidnenues 5 dalus/dun)
10700310 Basic English for Business and Startups 3 (2-2-5)

Prerequisite : 10700 307 English Skill for 21 Century or

10700 308 English for Everyday Life
Basic business English vocabulary, srammar, business conversation,

expression and idioms, oral business presentation skills for business and startups

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700311 mwdanguitonisatinsau 3 (2-2-5)
Ayadunew : 10700 307 FnwenwSingudmsuanissei 21 vde
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(Us81E 2 Talus UJUR 2 alua Anwicmenwes 5 F9luy/dUnm)

10700311 English for Job Seekers 3 (2-2-5)
Prerequisite : 10700 307 English Skill for 21 Century or
10700 308 English for Everyday Life
Usage of English skills in reading job advertisements and choosing appropriate
job, remembering vocabulary related to job application, writing job application documents:
resume, letter of application and applying English communication skills to job interview with
proper etiquette.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700312 AW1INGUINIVING 3 (2-2-5)
Fpnfaunew : 10700307 vinwenrundingudmiuanissei 21 vie
10700308 n1w1danguludiausziniu
Wawwinwenwgangueumdns 1ginsal n15971 M MsyaLaznTdeu
Tuusun@aInINIg
(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)
10700312 English for Academic Purposes 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21" Century or
10700308 English for Everyday Life
Developing English skills in academic context, focusing on vocabulary,
grammar, reading, listening, speaking and writing skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U358 2 TN UJUR 2 T2l Anwaimenuied 5 9alus/dUnnm)

10700313 English for Science and Innovation 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21°* Century or
10700308 English for Everyday Life
Specific vocabulary and grammatical structures in the context of science and
innovation, using intrigated skills, and 21" century skills

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700317 mwidanquiitedusznaunsmIanmsinunsaiaassn 3 (2-2-5)
Fpfaduneu : 10700307 vinwenundngudmiuanisseil 21 wie
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Adniuazlasiadenwsangunissunisinuasi eusey ndldlun9.du
AUTENBUNITVNTNEATASATIALULARTTIA
(Us387e 2 $las URUR 2 dalas Anwadnemuies 5 Faluy/duanm)
10700317 English for Creative Agripreneurs 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21** Century or
10700308 English for Everyday Life
Vocabulary and structures in the context of agriculture for applying to
become a creative agripreneur in the digital age

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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Jyadunew : 10700307 vinwenudngudmiuanissei 21 wie
10700308 nw183nguluiinuszdniu
Aniinwensyandanguiitedeasiisriumanunsludindsedriu
(Us3ene 2 F9las UFUR 2 $alas Anwidnenues 5 dalus/dund)
10700321 Communicative English for Agriculture 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21** Century or
10700308 English for Everyday Life
Practicing English communication skills to communicate effectively in
Agriculture topics in everyday life

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

4. ngun1sAnAIuIn nsldmnranazmalulag
10300401  MTIENTAUNA 3 (2-2-5)
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18198 amuManIvINTeaRareeulal
(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)
10300401 Information Literacy 3 (2-2-5)
Prerequisite : None
Information literacy, Information sources, information resources, Research
and information use, information selection and evaluation, Printed and online. Information
society, Academic referencing, printed and online resources.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10300402  mslETInludenuainia 3 (2-2-5)
Fwdadunen : Tl
AnwiRgriulnAnfnfumiutilowagnslifdva anduasanuiuiaveu ms
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(U358 2 PN UJUR 2 Falus Anwimesuied 5 9alus/dUnnm)



OBE 2-MJU - 109 -

10300402 Living in Digital Society 3 (2-2-5)
Prerequisite : None
Study about digital literacy concept, rights and responsibilities, the life
patterns in digital society, importance of ICT data, access to sources, development of
searching and referencing skills, and appropriate use of ICT .Study the computer crime act
and follow with discretion and ethics.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10300404  mssindulalutInuszaniu 3 (3-0-6)
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wjueu ansaumaiionsindule

(Us5818 3 WU UJUR 0 Falus Anwicmenuied 6 Gakus/dUnnm)

10300404 Decision in Daily Life 3 (3-0-6)
Prerequisite : None
Definition of decision, decision process, data and information, basic data
analysis, decision making under certainty, decision making under risk, decision making under
uncertainty, information for decision.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10300405  MSAANNNTIAALAENTaMUEnSURUTENaUNTSYA LY 3 (2-2-5)
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10300405 Business and Investment Calculations for Modern 3 (2-2-5)

Entrepreneurs

Prerequisite : None

Basic knowledge for modern entrepreneurs; interest rate calculation; tax
calculation; value of money and annuity; loan calculation, break-even point analysis; return
and investment risk; depreciation; information technology for business and investment
resources; using Package Software helps to calculate. Case studies and application of
business solutions and entrepreneurial investment

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10300407  VinwzAdvaluAnissud 21 3 (3-0-6)
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(Us81E 3 Talus UJUR 0 Walua Anwimenues 6 Faluy/dUnm)

10300407 Digital Skills in 21°' Century 3 (3-0-6)
Prerequisite : None
Latest online learning platforms. Digital skills for office productivity tools in
workplace. Social media and modern tools for online business. Modern technologies
including drones, robots, virtual reality, and Artificial Intelligence (Al) in the 21" century.
Cybersecurity and data protection. Socialized digital literacy in social media communication.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10300408  ownsHavinAlulal 3 (3-0-6)
FwdeRurieu : 1l
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10300408 Food and Technology 3 (3-0-6)
Prerequisite : None
Food compositions and their nutrition, Food changes, Technology for food
preservation and processing, Food packaging technology, Technology for food product
storation and distribution, Technology for waste management in food industry

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10300411 Anermansiiiedin 3 (2-2-5)
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(V35818 2 FIlU UJUR 2 Falus Anwicesuied 5 9alus/dUnnm)

10300411 Science for Life 3 (2-2-5)

Prerequisite : None

This course emphasizes on positive and negative impact of science to life;
roles of science on human and universe; weather and disaster; energy in everyday life ;
Human environment and environmental issues; food chemistry; food industry; pollution and
prevention; biotechnology in everyday life; genetically. Modified organism and its impact;
Mathematics in everyday life; Mathematics for decision making in modern era; Statistics on
daily basis; information technology and way of life; and information technology for social
cooperation.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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5. ngun1sidugusenaunis
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(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)
10200502  Agripreneur 3 (2-2-5)
Prerequisite : None
Agripreneurial concepts, knowledges and skills for agtech startups, innovation
management, innovative regulation, intellectual property management, startup fundraising,
social entrepreneurship, corporate entrepreneurship, business models and example for
startup and innovation-driven enterprise.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10200503  msUszendldlusunsudnsagunnegsna 3 (2-2-5)
Fwdedunau : Lidl
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(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)
10200503 Application of Business Software Packages 3 (2-2-5)
Prerequisite : None
Introduction to standard software programs for business, costs and benefits,
and principles of the programs with emphases on word -processing, worksheet and Create
presentation with program business application software programs .The application of
technology with business software packages that can promote entrepreneurship.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10200504  nsiduguszneunis 3 (2-2-5)
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(Us3ene 2 F9las UFUR 2 $alas Anwndnenuies 5 $alus/dunns)
10200504 Entrepreneurship 3 (2-2-5)
Prerequisite : None
Study the meaning, concept and mindset of entrepreneurship, including
entrepreneurial characteristics and inspiration. Screening the right business for the
entrepreneur and goals setting, including studying of the overview of writing a business plan.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10200505  A1SRAIAUUELNTNINY 3 (3-0-6)
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(U337 3 $las URUR 0 talas Anwadnemuies 6 Faluy/duanm)
10200505 Marketing on Smartphone 3 (3-0-6)

Prerequisite : None

Learn the basics of marketing using smartphones. The advancement and
trend of digital. Marketing principles and examples of marketing by content marketing,
website, social media, e-mail marketing, consumer experience marketing and artificial
intelligence (Experience Marketing & Al), super application, web site, E-marketplace,
influencer and Online PR.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U338 3 $las URUR 0 talus Anwrdemuies 6 Faluy/duanm)
10200506 Financial Planning for Daily Life 3 (3-0-6)
Prerequisite : None
Learn the basics of recording income, expenditures and personal financial
statements, saving, financing, loan application, calculating investment interest and personal

wealth creating.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10302009  dmaAnen 3 (2-3-5)
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(Uss8ne 2 Falus UHUR 3 Halue Anwimesaies 5 $aluy/dunm)

10302009 Zoology 3 (2-3-5)
Prerequisite : None
Structure characterize origin and order of life, diversity and evolution of
animals, animal tissue, animal life, structure and function of organ systems, reproduction
and growth, classification and identification of animal kingdom, animal biotechnology

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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(Us38e 2 Falus UFTR 3 dalus Anwidnesaies 5 daluy/duan)
11101001 Microbiology 3 (2-3-5)

Prerequisite : None

Study of microbial evolution, microscopes, staining, microbial shape and
microbial structure; cultivation, reproduction and growth of microorganisms; microbial
determination, enzymes and bacterial metabolisms, viruses, rickettsia, chlamydia,
bdellovibrio, infectious diseases, immunology and disease resistance, control of
microorganisms; soil microbiology, water microbiology, air microbiology, dairy microbiology,

food microbiology and industrial microbiology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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(U357 3 $las URUR 3 dalas Anwadnesaies 7 daluy/duan)
10303108 Chemistry for Agriculture 4 (3-3-7)
Prerequisite : None
The theory and practical of fundamental chemistry and organic chemistry:
properties of elements, compounds, chemical bonding, stoichiometry, solution, acid-bases
equilibria, functional groups, molecular structures, and reaction of organic compounds for
agricultural applications.

(Lecture 3 hours, Practice 3 hours, Self Study 7 hours/week)
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10303220 Biochemistry for Agriculture 3 (3-0-6)

Prerequisite : None

Structure and function of important biomolecules such as carbohydrates,
lipids, proteins and nucleic acids. Enzyme and metabolic pathways related to agriculture,
such as glycolysis, Krebs cycle, electron transport system, pentose phosphate pathway,
photosynthesis and nitrogen fixation, metabolism of fatty acids, amino acids and genetic
material. Biochemical techniques applied in agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us38e 2 Falus UFTR 3 dalas Anwidnedaies 5 daluy/duan)
10310340 Introduction Genetics 3 (2-3-5)

Prerequisite : None

Cell division and gametogenesis; nucleic acids as genetic material; gene
expression; Mendelian principles; sex determination; inheritance of X-linked genes; linkage;
quantitative traits and analysis of polygenic inheritance; population genetics and changes in
gene frequencies; changes in genetic material; extranuclear inheritance; genetic engineering

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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(Us38e 2 Falus UFTR 3 dalus Anwidnedates 5 Faluy/duan)
10304301 Principles of Statistics 3 (3-0-6)

Prerequisite : None

Review concepts of descriptive statistics and probability, probability
distribution, binimial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance, simple

regression analysis and simple correlation.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11101201 Anatomy and Physiology of Farm Animals 3 (2-3-5)
Prerequisite : None
Anatomical and physiological knowledge of mammals and avians, basic
tissues of body, muscle and skeleton systems, circulatory system, respiratory system,
digestive system, urinary system, endocrine and reproductive systems, nervous system and

sensory organ, integument system, immune system

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11101301 Poultry Physiology and Reproduction 3 (2-3-5)
Prerequisite : None
Reproductive system of males and females of poultry, egg production,
development and physiology of avian embryos, poultry breeding and artificial insemination,
types and forms of hatchery, management before hatching, period after hatching and nursing

newborn chicks, management of modern hatchery, sanitation of hatchery

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

11101302 msfuiuduasnaufiouludnibes 3 (2-3-5)
Jetiadunion : 11101001 NMeAneuazaisinewesdniides
mMeAnauaraiTineweszuuduiug stuudedl oA fussuuduiugiesey

naiudn naanle makawiug nsdeiesuaznisaaen msinfuiide wedauayisniseng 1

s

Aeafumsnaudien msldmaluladadelmiieofivussansamiunnadniusvesadnd 1w
mséherinmseu nslaauils wadsuiuie lsauaztymiifeadosiunsduiug

(U338 2 $las URUR 3 dalas Anwrdnemuies 5 Faluy/duanm)
11101302 Reproduction and Artificial Insemination in Farm Animal 3 (2-3-5)

Prerequisite : 11101001 Anatomy and Physiology of

Farm Animals

Principles of anatomy and physiology of the reproductive system, endocrine
system related to the reproductive system, estrous cycle, ovulation, fertilization, pregnancy
and parturition, semen collection, techniques and methods related to artificial insemination,
use of modern technology to enhance the reproductive performance of livestock such as

embryo transfer, cloning, stem cells, diseases and problems related to reproduction

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11101303 Animal Growth and Productivity 3 (2-3-5)
Prerequisite : 11101001 Anatomy and Physiology of
Farm Animals
The nature of the body growth, including the growth of various body tissues,
factors that control and influence the growth such as feed, physiology and environment,
growth of the body affecting reproduction, carcass and yields, mechanism of growth
promoters in animals and measurement of animal growth performances

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11102201 Principles of Animal Nutrition 3 (3-0-6)
Prerequisite : None
Principles of essential nutrients for maintenance, growth, productivity of
animals, animal digestive system, nutrient absorption and requirement of nutrients

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11102301 Poultry Nutrition and Feeding 3 (2-3-5)
Prerequisite : 11102001 Basic Animal Nutrition
Digestive physiology, nutrient, feed ingredient, feed additive in poultry feed,
various types of poultry feeding, nutrient requirement, feed formulation for poultry

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11102302 Cattle Nutrition and Feeding 3 (2-3-5)
Prerequisite : 11102001 Basic Animal Nutrition
Situation and problems of ruminants production in the tropics, digestion

system in ruminants, ingestion and mastication in ruminants, microorganisms in the rumen,

feed resources for ruminants, concentrate feeds and roughages for ruminants, chemical
analysis of feed resources, nutrients requirements for cattle, feed formulation for each stages

of cattle

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11102303 Swine Nutrition and Feeding 3 (2-3-5)
Prerequisite : 11102001 Basic Animal Nutrition
Swine gastrointestinal system, digestion and absorption of nutrients such as
carbohydrate, fat and protein, chemical changes associated with feed utilization, nutrient
requirements, type of feed, analysis and evaluation of feed, swine feeding system, toxicity
of feed, feed formulation for swine

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11102304 Livestock Nutrition and Feeding 3 (2-3-5)
Prerequisite : 11102001 Basic Animal Nutrition
Nomenclature and classification of animal feedstuffs, preparation and

processing of animal feed, digestive systems of animals and nutrient absorption, factors and

mechanisms of control of feed intake in animal, nutritional evaluation of feeds, feeding
standard and nutrient requirements of poultry, swine, beef and dairy cattle. Feeding of
poultry, swine, beef and dairy cattle.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11102305 Forage Crops and Roughage Management 3 (2-3-5)
Prerequisite : 143
The importance of forage crops, botanical characteristics, chemical
composition and nutritive value of forage crops, preservation of forage crops such as hay
and silage, roughage Management

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11102306 Animal Feed Production and Technology 3 (2-3-5)

Prerequisite : None

Quality control of feed stuffs and animal feeds, feed microscopy, chemical
analysis, quality assurance in feed mill, feed mill processing, type and operation of machine
and tools, principle of feed mill management

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

11102401  a@1swdsueImsdn 3 (3-0-6)
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11102401 Animal Feed additives 3 (3-0-6)
Prerequisite : None
Importance of feed additive, feed additive type, feed additive properties and
Mode of action of feed additive, the using of feed additives in feed

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11102402 Pet Feeds and Feeding 3 (2-3-5)

Prerequisite : None

Pet food regulations and types of commercial pet’s food production, Nature
and feeding behavior of pet, Anatomy and physiology of digestive system, nutrient
requirements and balances, Feeding management throughout the life cycle. Problems of

fallacy feeding and nutritionally responsive disorders.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11103301 Livestock Breeding and Improvement 3 (2-3-5)
Prerequisite : 10310340 Introductory Genetics
Innovation and technology in poultry, swine, dairy cattle, beef cattle, goat or

others livestock breed improvement, genetic inheritance in livestock, breeding goal of

selective-breeding in livestock, information technology for selective decision making in
livestock, relationship between kinship and inbreeding coefficient, genetic parameter

estimation, basic genetic evaluation in livestock, selection response, mating system in
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livestock, Business Model Canvas (BMC) for SMART-Genetic Innovation and Farming
Technology (SMART-GIFT) for determination of selective-breeding design and production
system plan in poultry, swine, dairy cattle, beef cattle, goat or others livestock farming

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

11104201 ANSNARERITUN 3 (3-0-6)
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11104201 Poultry Production 3 (3-0-6)

Prerequisite : None

Evolution of poultry farming, basic anatomy and physiology of poultry,
various types of poultry and poultry breeding, poultry feed and feeding, poultry housing and
basic equipment, basic principles regarding the production of various types of poultry,

poultry marketing, poultry diseases and prevention

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11104202 Cattle and Buffalo Production 3 (3-0-6)
Prerequisite : None
Characteristics of dairy, beef cattle and buffalo breeds, history and
production systems in Thailand, feed and feeding, raising in each stage, reproduction,
diseases and sanitation, equipment, housing and marketing

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11104203 Swine Production 3 (3-0-6)

Prerequisite : None

History of swine production, swine production systems and the development
of swine production in Thailand, basic principle of swine production including swine breeds,
reproductive physiology of swine and breeding, swine feed and feeding, swine housing and
equipment, production efficiency of swine and swine marketing, swine sanitation, disease
prevention and important diseases of swine

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

11104301  9iNWzUT NN NEIAIENT 3 (2-3-5)
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11104301 Mechanics Skills in Animal Science 3 (2-3-5)

Prerequisite : None

Basic knowledge of basic mechanic skills, basic safety in operation, mechanic
materials and equipment, basic knowledge in specialized work such as carpenters,
plasterers, metal workers, electricians, etc. for livestock production; use and maintenance

of engines and agricultural machinery

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104302 Poultry Farm Management 3 (3-0-6)
Prerequisite : 11104001 Poultry Production
Systems and standards related to poultry industry, biosecurity system in

poultry farm, production and management of modern poultry industry, incubation and

hatchery management, production planning

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104303 Dairy and Beef Cattle Farm Management 3 (2-3-5)
Prerequisite : 11104202 Cattle and Buffalo Production
Business of modern dairy and beef cattle farm, farm business plan and

commercial farm management, farming, feeding and health management in each stage of

productivity, farm management approach to improve efficiency of milk and meat production
based on safety and environmentally friendly

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104304 Swine Farm Management 3 (2-3-5)

Prerequisite : 11104001 Swine Production

Manufacturing industry and marketing of swine, swine production systems,
swine breeding and modern management, recording management, management of boar and
dry sow, lactating sow, nursery pigs, srowing and finishing pigs, feed and water management,
swine waste management, including biosecurity management

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104305 Livestock Farm Management 3 (2-3-5)
Prerequisite : None
Farm location and farm layout, stalls, coral and related buildings, Farm tools
and equipment in livestock farming, forage crops management and preservation, dairy and
beef cattle herd management, practices in livestock farming, water and waste management
in livestock farming, data records and handling in livestock farming, capital and investment

in livestock farming

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104306 Poultry Housing and Equipments 3 (2-3-5)
Prerequisite : None
The relationship of poultry physiology and environment, consideration for
poultry farm location, building and equipment used for farming, open housing system and
evaporative cooling system, basic electrical system, water system and concrete used in

poultry farm, agricultural machinery used in farm

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

11104307 lsadeuuazgunsnflunisidesgns 3 (2-3-5)

Fvdsduneu : Lidl

Auiugudmiumsatilsnieuans Awandounmenioamuedsuiougns
AudasnTsiuguveslsnieuansuarniseuauguvnlivesdaindey sruulsadougns s
ﬁm’mmaﬁmauﬂaﬂlﬁqum a”ﬂwmziiaL%@ULLazqﬂﬂiaiﬂﬂiLﬁyaaqn§ suddlsuIeudminegns
szuuuargUnsnininadoudiegns gunsainisliiuaznisliomns gunsaifiugilunisdanis
vouds uarszuulsafeuissansiiiuinstuiannden

(Us38ne 2 las UFUR 3 dalas Anwidnenues 5 9alus/dun)
11104307 Swine Housing and Equipments 3 (2-3-5)

Prerequisite : None

Basic knowledge for swine house construction, physical environment of swine
house, basic requirement of swine house and environmental temperature control, swine
housing systems, how to calculate the requirement of swine pens, house and equipment of
swine including shipping loading swine house, chasing swine systems and equipment,
drinking and feeding equipment, basic equipment of waste management and environment-
friendly swine housing systems

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

11104401 msdansrhduuadninemalladiiinomi 3 (2-3-5)
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11104401 Smart Livestock Farm Management 3 (2-3-5)

Prerequisite : None

Smart farming layout, sustainable farm management practices regarding
animal welfare and herd health, farm productivity and environment, application of
appropriate machineries and modern technologies, IT for farm management, zero waste
management, products management for marketing

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104402 Organic Livestock Production 3 (2-3-5)
Prerequisite : None
Regulations and requirements of organic farming and organic animal
production, production of various economic animals in organic systems, use of herbals and
feed additive in organic system, apply for organic certification
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104403 Environmental Management in Livestock Farm 3 (2-3-5)
Prerequisite : None
Environment and complexity of environment, heat production and energy
metabolism, the detail of thermoneutral zone, relative humidity and physical environment
temperature, optimum environment temperature for farm animals, heat loss, heat stress,
cold stress and how to overcome heat stress and cold stress of livestock farms, lighting and

management, laws relating to environmental control, livestock waste management and

utilization
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11104404 Animal Behaviors 3 (3-0-6)

Prerequisite : None

Behavior of domestic animals related to evolution, genetics, and
environmental change, important behavior expression for production performance and
adaptation to farm domestication, and animal behavior control, behavior of poultry, dairy

cattle, beef cattle, and the others companion animals

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

11104405 AseRAULaTUIENINEN) 3 (3-0-6)
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11104405 Animal Contest and Judging 3 (2-3-5)

Prerequisite : None

Method of judging and rating of different kinds of poultry breeding such as
egg type, meat type or fancy type, poultry preparation for a contest, breeds and cattle breed
associations, judging and selection of cattle and buffalo, conformation and characteristics of
various breeds, criteria and scoring system preparation of cattle and Buffalo for exhibition

and contest

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11105301 Animal Drugs and Their Uses 3 (3-0-6)

Prerequisite : None

Pharmacokinetics and pharmacodynamics, common drugs and synthetic
substances used in livestock farm, properties of animal drug, drug administration, dosage

form, drug usage, drug side effects, storage of drugs

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11105302 Poultry Diseases and Sanitation 3 (2-3-5)

Prerequisite : 10302230 Microbiology

Prevention and sanitation of poultry disease, biosecurity system for diseases
control, vaccine usage, drugs and drug usage to control and prevention of poultry disease,
diseases and parasites of poultry, sampling, diagnosis, prevention and control of important
poultry diseases

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11105303 Cattle Diseases and Sanitation 3 (2-3-5)
Prerequisite : 10302230 Microbiology
Principles of sanitation and disease control in cattle farm, important cattle

and buffalo diseases and parasites in Thailand, including diagnosis, prevention and primary

problem solving

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11105304 Swine Diseases and Sanitation 3 (2-3-5)
Prerequisite : 10302230 Microbiology
Prevention and sanitation of swine disease, biosecurity system for diseases

control, vaccine usage, drugs and drug usage to control and prevention of swine disease,

diseases and parasites of swine, sampling, diagnosis, prevention and control of important
swine diseases
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

11105305  gueansuavnistdesiulsaluhiudednd 3 (2-3-5)
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11105305 Sanitation and Disease Prevention in Livestocks Farm 3 (2-3-5)
Prerequisite : 10302230 Microbiology
The importance of farm animal health, laboratory for observing farm animal

sample, vaccination and immunity, drug using in farm animals, types and using of surgical

instruments and wound sutures, basic procedural skills, euthanasia and necropsy method,

sanitation in farm animals, and herd health program in farm animals.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

11106401  &uuun 1(0-2-1)
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(UF3818 0 Falus UFTR 2 Halus Anwrdaonuies 1 Falue/dam)
11106401 Seminar 1(0-2-1)
Prerequisite : None
Students study and analyze the topics of interest in animal science, present

and discuss in class with the consence of program coordinator

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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11107201 Ethics and Code of Ethics for Animal Husbandry 1 (1-0-3)
Prerequisite : None
Principles and importance of ethics and code of ethics for animal husbandry,
farm animal welfare on product quality, economy, society and environment; universal
declaration of farm animal welfare; farm animal welfare management; ethical guidelines for
the use of animal; future of ethics and code of ethics for animal husbandry

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

11108401 winlulaBiiiodn Suavnanioe 3 (2-3-5)
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11108401 Meat and Meat Product Technology 3 (2-3-5)

Prerequisite : None

Factors affecting quality meat and meat products, equipment and
slaughtering processing, meat management after slaughter, quality control in meat
production, utilization of retail cuts from carcass grading and cutting products, processing of
meat, management of meat and meat products, management of by products and wastes
from slaughterhouse and processing for safety meat production

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11108402 Slaughterhouse and Animal Products Management 3 (2-3-5)
Prerequisite : None
History and slaughterhouse operations in Thailand, the importance of GMP

(Good Manufacturing Practice), HACCP (Hazard Analysis Critical Control Point) and other

system for slaughter products, planning and management of slaughterhouses, waste

management in slaughterhouse and processing plant

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

11108403  wialulaBlduaziilodndn 3 (2-3-5)
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(Us38ne 2 las UFUR 3 dalas Anwidnenues 5 9alus/duni)
11108403 Poultry Eggs and Meat Technology 3(2-3-5)

Prerequisite : None

The structure of the egg, chemical composition, physical and chemical
properties of eggs, as well as biological properties, egg inspection, quality and standards of
the eggs, using eggs in various industries, structure of chicken parts, nutritional value of
chicken, poultry products and poultry slaughter plants, and other various systems

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11108404 UILLALHANN UN UL 3 (2-3-5)
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11108404 Milk and Milk Products 3(2-3-5)

Prerequisite : None

Anatomy and physiology of the udders, nutrients metabolism in the body
and mammary gland, milk synthesis and secretion, hormones related to lactation , Milk
processing and dairy products, standards of milk collection center and milk processing plant,
milk testing and quality control, factors affecting quality of dairy products

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11109301 Design of Experiment and Data Analysis in Animal Science 3 (2-3-5)

Research

Prerequisite : 10304301 Principles of Statistics

Principles of basic experimental design, analysis of variance and comparing,
multiple means, factorial and split-plot experiment, regression and correlation analysis,
analysis of covariance, analysis of repeated measurement data, non-parametric test,
research proposal writing, emphasis on analysis and interpretation in animal science research
data

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)



OBE 2-MJU 137 -

11109302  A1W189NQUNNERIAIENT 3 (3-0-6)
Ftduneu : il
AN ENITNINITIUaIIdnImans lussaudnimeaila 78 wazguuselen
nsldnwniionsfuainide mseruunensdrinisnsdngunsdmaans aedinguile
msdeanslunisUsznoueiniiientosiuuadng
(U338 3 $las URUR 0 talus Anwrdemuies 6 Faluy/duanm)
11109302 English for Animal Science 3 (3-0-6)
Prerequisite : None
Academic english in the field of animal science, encompassing practical
application of animal science technical vocabularies, common phrases and sentences, and
of language skills for animal science research, reading of english academic papers in animal

science, english communication skills for livestock- related career path

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

11109303 lWsunsupeuinawesdmiunsuandedn 3 (1-4-4)
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11109303 Computer Application for Livestock Production 3 (1-4-4)
Prerequisite : None
Computer software for data collection, reporting, presentation, farm

management using database system, feed calculation program, software for farm

management
(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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11109304 Livestock Business and Marketing 3 (3-0-6)
Prerequisite : None
Livestock business, products, supply chain, livestock market and marketing,
marketing analysis and strategies
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
11109401  HuszneunsuAdnd 3 (2-3-5)
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11109401 Livestock Entrepreneurship 3 (2-3-5)
Prerequisite : None
The concept and types of livestock business, characteristics of livestock
business entrepreneur, business feasibility, business plan writing, livestock marketing

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11109402 Quiality System and Livestock Farm Standardization 3 (2-3-5)

Prerequisite : None

Regulation related to animal husbandry, standardization of various livestock
farms, quality assurance system such as GAP, HACCP, Animal Welfare, ISO, Halal, Organic,
control of drug usage and residues in animal product, evaluation of the production system
for standard guarantee

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11110201 Farm Practice 1(0-3-1)
Prerequisite : None
Animal farm practice for wisdom and experiences from organizations on
campus with the approval of program committee

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

11110301 msUfumaunisudnidn 1(0-3-1)
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11110301 Poultry Farm Practice 1(0-3-1)
Prerequisite : 11110201 Farm Practice
Poultry farm practice for wisdom and experiences from organizations on
poultry farm with the approval of program committee
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
11110302 msufiRaurhsaleuuadiade 1(0-3-1)
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11110302 Dairy and Beef Farm Practice 1(0-3-1)
Prerequisite : 11110201 Farm Practice
Dairy beef cattle, buffalo, goat and sheep farm practice for wisdom and

experiences from organizations on dairy-beef farm with the approval of program committee

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)



OBE 2-MJU - 140 -

11110303 msufuRauvsugns 1(0-3-1)
FwdeRuney : 11110201 nsufuRaunisy
N13UURNUNNAUNITHENNT Lﬁam’lmauiuazﬂszaumsaiarmvxlﬁuqﬂi
MelunninedelagaNuiuYe UTeIe 1O SURATR UMANERS
(Us3ee 0 Flas UFUR 3 $alas Anwidnenues 1 9alus/duni)
11110303 Swine Farm Practice 1(0-3-1)
Prerequisite : 11110201 Farm Practice
Swine farm practice for wisdom and experiences from organizations on swine
farm with the approval of program committee

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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11110304 Animal Nutrition Laboratory 1(0-3-1)
Prerequisite : 11110201 Farm Practice
Basic evaluation of animal nutrition by the using of physical and chemical

methods and the detection of microbial contamination in animal feed

(Lecture 0 hour, Practice 3 hour, Self Study 1 hour/week)
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11110405 Professional Training 3 (0-9-0)
Prerequisite : None
Animal farm practices in poultry production, swine production and dairy
cattle production and feed mill, in order to gain experience in government agencies or
private sectors with the consence of program committee

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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11110406 Special Problem 3 (0-9-0)
Prerequisite : None
Students choose to research or experiment on the topics of interest in animal

science and compile a report on a academic principle under the supervision and advice of

a special problem supervisor

(Part-time practice)
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11110407 Selected Topic 3 (2-3-5)
Prerequisite : None
Studies on one or more interested topics in the field of animal science with
the consence of program committee under the advice of lecturer and compile a report on
a academic principle

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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11110497 Co-Operative Education 6 Credits

Prerequisite : Prerequisite : Approval by the Curriculum

Committee that the proposed work study
relates to the major field of study and;
students are required to pass a minimum
30-hours preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student; students
are required to pass a minimum 30-hours preparation session prior to their placement in a
selected workplace; students are required to submit a report of their work study placement
education and give a presentation in a seminar in the presence of their classmates and
academic advisors at the end of the course.

(Minimum practice of 16 weeks)
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11100498 Independent Study 6 Credits

Prerequisite : Approval by the Curriculum Committee

that the proposed Independent Study is
related to the student's major field of
study.

A research study or a professional development project in the student’s
major field of study under supervision of an academic advisor; training in research
methodology or project consultation is required to meet academic requirements; students
are required to develop a research or project proposal prior to undertaking the project, to
submit a fully detailed paper describing their research or project and give a presentation by
the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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11100499 Overseas Study, Training or Internship 6 Credits

Prerequisite : Approval by the University that the

proposed Overseas Study, Training or
Internship is related to the student's major
field of study.

Overseas study, training or internship in an area related to the student's major
field of study; students are required to develop a study project proposal prior to undertaking
the training, remain under the supervision of an academic advisor, and submit a full report
on completion of the training and give a presentation by the end of the semester in which
the training is undertaken.

(Minimum practice of 16 weeks)
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NSHANLNALAENNSE 08 AL UARANARDY. 2758753921895, 3(MLey 1), 233-240.
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7. WAUIWNNUNLHY NS TUINTENISIVINTITILAVUIUIYIR

%
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2) NSWARNENS

3) NSIANIFVDILAIINNISULREIAR

4.  UsgIRNIsMI9Y
U w.el.
2552-2558

2556-U3qUu

AU

ﬁa%ﬁ’muﬂﬁmf‘jﬂﬁ 84 Innovation and Practical Training

Centre, NPUST, Taiwan

2197159UsE AT AMAAnsSharwmalulad urIne1auwily



OBE 2-MJU -192 -

10.
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NATDITEAUNITLATUUNFUULIAM0AUTTNNINAITAT YLAUTALAZ A NWULNIY
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NSIYUNIYF.

2) mswaaunnlinszgndliiauninuaznisiinoaniifluszuumaismes
YUYUAWATNT. 2564. 1TINNUNNTITUUAIYIA.

3) mswagesomslinsegndnddunidfmneduninieslinszgnives
YUYUNWATNT. 2564, F1TNNUNNTITYUAIYIA.

4) ﬂ’]iﬂlﬁllU’]ia‘iUUﬂ’ﬁLgﬁNLLa3§’U3E]Q§J’1{§1i§’mﬂ’1ﬂ§8\‘iiﬁﬂi%@ﬂﬁf’]ﬁﬁ%@ﬂﬁuﬂju

neAsNSesdUAdnIBunId. 2564. dinaunITIREWAA.

6. WAy (5 Ydaunds)

Usznng 519118, ARG 16N1AE, naan WALIARS, 1oAsnd Sinziasdl, gan3ne M
W, ATITA YUNWUS war uns Yruedin. 2565. n1slduseleviuasamnln
nszgnAuThvatadanalvd. (3ngaunan1side). Wedlnl: uninedeudla.
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Sringarm, K., Thongkham, M., Mekchay, S., Lumsangkul, C., Thaworn, W.
Pattanawong, W., Rangabpit, E., Rachtanapun, P., Jantanasakulwong, K,
Sathanawongs, A., & Hongsibsong, S. (2022). High-efficiency bovine sperm
sexing used magnetic-activated cell sorting by coupling scFv antibodies
specific to Y-chromosome-bearing sperm on magnetic microbeads. Biology,

11(5), 715.
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