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SWERY Fose3vn migfin  Yiuuseanga
MTH 001 unandavily 3(3-0-6) 21 .y, 60
MTH 103 AanAansdmsutinmalulad 3 (3-0-6) .. 67
MTH 202 NyANALTLEUd NS UIAINT 3 (3-1-6) .. 67
MTH 225 NANNTNNALAFTERS 3 (3-0-6) W.e. 67
MTH 234 NYANALTILAY 3 (3-0-6) W.e. 67
MTH 242 WARANE 3 3 (3-0-6) W.e. 67
MTH 252 AUNILTRYNUS 3 (3-0-6) n.g. 67
MTH 261 WiTIsaY 3 (3-1-6) W.e. 67
MTH 303 sz U UIBLTAILaY 3 (2-2-6) W.e. 67
STD 010 adArmansdmivgsnalutinuseiniu 3 (3-0-6) n.g. 67
STD 111 anpeans 3 (3-0-6) W.e. 67
STD 112 auhesdunazadnilou 3 (3-0-6) W.e. 67
STD 201 atArmansdmsugIna 3 (3-0-6) n.g. 67
STD 212 anamansdmsutinInemans 3 (3-0-6) .. 67
STD 213 Yadn 3 (3-0-6) W.e. 67
STD 214 ANnuuaziJunazana 3 (3-0-6) W.e. 67
STD 301 anAAAA AN UATAUNANITIINEN 3 (3-0-6) W.e. 67
STD 302 atfmansamIvIaINg 3 (3-0-6) W.e. 67
STD 303 adRrmansdmsuivenmansdaundon 3 (3-0-6) W.e. 67
CHM 160 UfuRnisiedl 1(0-3-2) 2 .y, 64
CHM 214 \PIBUNIY 1 3 (3-0-6) 2 W8, 64
CHM 215 LARBUNITAMTUNITAUN 3(3-0-6) 2wy 64
CHM 241 WILTINENE 1 3(3-0-6) 2wy 64
CHM 221 WIAATIZA 1 3 (3-0-6) 208, 64
CHM 260 UG Us wsmﬂmwumumqLﬂmmi’wmavmuaum%'é 1(0-3-2) 208, 64
CHM 261 UfURn1sARBuM3e 1 1(0-3-2) 2 Wy, 64
CHM 263 UURNIseIaeIEn 1 1(0-3-2) 2 N.g. 64
CHM 266 Ufun1sialdunsgdmsunsiiun 1(0-3-2) 2 W.g. 64
CHM 365 U AN sunIlge@nd 1 1(0-3-2) 2 W.g. 64
PHY 105 WanddmsuinfAnwagmansanavinssuuazsmalulad 1 3 (3-0-6) 15.0. 64
PHY 106 Wanddmsuinfnwiagmansanamvinssuuasmalulag 2 3 (3-0-6) 15.0. 64
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PRE 260 UftAnmsnunaslavs uideuuassmilavgusiu 1(0-3-2)  w.e. 2567
PRE 290 N133ANTTHAZUTMTOIANTRRNAIMNTTY 3 (3-0-6) W.g. 2567
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CHM10301 s1uazasusEnau 1(1-0-2) 22 N.A. 68
CHM10302 aasuazn1sdsuuiag 1(1-0-2) 22 N.A. 68
CHM10303 FAUANENT LAy auna 1(1-0-2) 22 W.A. 68
MIC10101 Y WRNTAR 1(1-0-2) 22 W.A. 68
MIC10102 fugmansuariTauinig 1(1-0-2) 22 W.A. 68
MIC10103 Frvevesdaiidindugs 1(1-0-2) 22 W.A. 68
MTH10101 din euseiiles waveyiius 2(2-0-4) 22 N.A. 68
MTH10102 USius 1(1-0-2) 22 .. 68
MTH10201 U ANAAENT A1AULAZEYNTY 1(1-0-2) 22 W.A. 68
MTH10202 nAmes WunswazsyunUluliaulin wasilndunnes 1(1-0-2) 22 .A. 68
MTH10203 Uswusuanedu 1102 22 w.A. 68
MTH11101 flafdu 3dn anudeioazeyius 1(1-0-2) 22 N.A. 68
MTH11102 USus 1(1-0-2) 22 N.A. 68
MTH11103 nsUsEenAvaoynuSuazUINUS 1(1-0-2) 22 W.A. 68
MTH11201 UYSNTUAEITTUUANNMSITUEY G10U waraunsy 1(1-0-2) 22 N.A. 68
MTH11202 auusvosiandunateiIuys 1(1-0-2) 22 .0 68
MTH11203 UsWusuanedu 1102 22 w.A. 68
MTH20101 WARASATLINMDS 1(1-0-2) 22 W.A. 68
MTH20102 aumadseyiusidesiunaynsutasmane 2(2-0-4) 22 W.A. 68
PHY10101 LsalazAIARRUT 1(1-0-2) 22 N.A. 68
PHY10102 N5y Tan 1(1-02) 22 w.A. 68
PHY10103 Handaaumnn 1(1-0-2) 22 W.A. 68
PHY10201 Usgglnihuwazauulni 1(1-0-2) 22 .. 68
PHY10202 AuNUuvan 1(1-0-2) 22 .. 68
PHY10203 duwimanlwihuas iandeelsl 1(1-0-2) 22 W.A. 68
PHY10301 LsalazATIARRUT 1(1-0-2) 22 N.A. 68
PHY10302 Msdulazady 1(1-0-2) 22 N.A. 68
PHY10303 Handgauman 1(1-0-2) 22 .. 68
PHY10401 Trlfluas wiwian 1(1-0-2) 22 .A. 68
PHY10402 2935l 1(1-0-2) 22 W.A. 68
PHY10403 Viruranswaziandyall 1(1-0-2) 22 W.A. 68
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MTH 001
uAagdanaly
General Calculus
3 (3-0-6)
F183v0AU/Se3EeN
sedvItAuneu : Ll
3183 0AUTI ; Tl

flafidu 8n Anwseillos mMamewiusuaynsUszendifeiusnadusivg nnsm
Agaanaanvesilsitu nsdufitngm madianisduiiinsnlaeisivasusnuls Buendau
uazdtumniawdiuges MsUszgndvasduiinfadifaimietunismituiiseninensan
auNTUYRIaNTY Nsnaaaunsgiilaenaaeudns1dIl punTUAIS T1uIUTadeu
outitustoy Bufinfavanedu

Functions Limits and Continuity, Differentiation, Applications of Differentiation
(Related Rates, Maximum and Minimum Values of a Function), Integration,
Applications of the Definite Integral (Area between Two Curves), Infinite Series (Ratio
Test, Power Series), Complex Numbers, Partial Derivatives, Multiple Integrals.
HAAWSNISISEUS :
Students should be able to
1. Explain concepts in functions of one or more variables and calculate inverse
functions, limits, derivatives, maxima and minima, and linear approximation
2. Explain the concepts of differential calculus of functions of two or more variables,
continuity, partial differentiation, chain rule, Implicit differentiation
3. Find anti-derivatives by using standard techniques including integration by
substitution, integration by parts and partial fractions.
4. Apply calculus concepts in related rates, minimum and maximum problems, graph
sketching, area, and volume
5. Explain the concepts of convergent and divergent series and be able to test and
verify them.
6. Describe and convert functions to power series and Taylor’s series.
7. Compute algebraic operations of complex numbers.
8. Calculate double and triple integrals and apply the concepts of double and triple

integrals to solve real-world problems.
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MTH 103
AAAERSAIUTUTNmALULaE
Mathematics for Technologists
3 (3-0-6)
31839109AU/ 9183 Ea0N
seimdafunon : MTH10101 &fln Anudeiiles waveyius  2(2-0-9)
MTH10102  U3Wus 1(1-0-2)
se310sAUTI ¢ Tl

ffodetn fuiluitadedn Uimussimunuussunusasuinamssiy Usiusaes
Fusiusasstiulusuuuudetn nsulasesfudsluiiusvanedu Uiiusanduluiiin
an Uswusanutulufitansanszuenuasidansinay wming nsuinvesunsng nsAa
Faranans mapuaming msaduilAsuresuning Amesiuuud ardduiuluzivesd
wosiuuw nsunfuvesaming szuvaumadadu audivhluvesineu nqrenaiues
ANLINZIUAZLINADILANZIY ALNAITLATIINIADS NITUINVDAUINIADS mi@m%&wmma%
HAAMAINATS HAagaINMES LulasyuuluUSianuiia

Polar coordinates, areas in the polar coordinates. Definite integral over plane
and solid regions. Double integrals, double integrals in polar form, transformation of
variable in multiple Integrals. Triple integrals in rectangular coordinates, triple
integrals in cylindrical and spherical coordinates. Matrices, addition of matrices,
multiplication by scalars, matrix multiplication, transpose of a matrix, determinants,
rank in terms of determinants, inverse of a matrix, systems of linear equations, general
properties of solutions, Cramer’s rule, eigenvalues and eigenvectors. Scalars and
vectors, addition of vector, multiplication of vector, scalar product, vector product,
lines and planes in three dimensional space
NAAWSNISISEUS :
1. 95U189HAYOUNVINDUAT A DTUUUTLAE FINNEUYDIUNING L6
2. MHARAYYDITTUUANNMITLAULAS AN AUALINADIIAZ LA
3. ATUINNITUINLINARS HARMLTIAINATST HaRMLTLINWBS uasnLdunTar Uiy
awudiale

(%
a o ]

4. wiasilandulviegluseuuiiingady srensnuwazmiuilaldulag

5. AUNIUBUNNSAFDITURALAILTULASLUAINIALTIT? ANANSINTEUNLasAinansInauls
6. UsgendunfnvesdunsniaaestunazanutuiulymasuisnunwazUsunsle

Learning Outcomes :
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1. Explain types of matrices and find determinant and inverse of matrices.

2. Find the solutions of systems of linear equations and find eigenvalues and
eigenvectors.

3. Compute the addition of vectors, scalar product, vector product and find line and
plane in three dimensions.

4. Convert functions to polar coordinates system, sketch graphs and find areas under
curves.

5. Calculate double and triple integrals and convert polar, cylindrical, and spherical
coordinates.

6. Apply the concepts of double and triple integrals to real-world problems including

area and volume.

MTH 202
NYAAALTIFUAMTUIAINT
Linear Algebra for Engineers
3 (3-1-6)

IV IVIAU/ I8V AN

YY)

seAvvsAuney ; Ll

v o

3 UIAUTI ;b

1Y

faTnvesIgiinwesd Uigiides g1ulaziin nswladdadu nsnduaznis

ee

a s

AunsBedy Amesiivuud AlazaazNmesiatzas nsvilnduumsndvue g
sUuuleiRamsunisulandaduy suiuuidaes anumileuiuveuning

Finite dimension of vector spaces. Subspaces. Bases and dimension. Linear
transformation. Matrices and linear operations. Determinants. Eigenvalues and
eigenvectors. Diagonalization of matrices. Canonical forms for linear transformations.
Quadratic forms. Similarity Matrices.
HAANSNITITEUS :
1. g3ungFURUUkAEaNNISMIAIdRTinresUsginnees Usgides gruuay dald
2. Awunsanlunsaduluguaming Amesiuuud A11918UasINNTANLAN

LY

3. Annawazuitgmvuuulydidmsunisulaudady suuuvuidsasale

o

4. Thasesieniinnuiiuaioidanaeslunisanunudyminneivesiuivadaaduls

Learning Outcomes :
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1. Explain format and principle of calculating finite dimension of vector space,
subspaces, basis and dimension.

2 . Calculate linear operators in matrix form, determinant, eigenvalues and
eigenvectors.

3. Calculate and solve canonical form problem for linear transformation and
quadratic form.

4. Use modern tools to solve problems related to linear algebra

MTH 225
RANNITNAUAAIENS
Principle of Mathematics
3 (3-0-6)
F1e30IAU/5 18I NEDN
e3ndsAuney : MTH11201 WvSnduasssuvaumMagadi a10u wageunsu 1(1-0-2)
MTH11202  aywusvesilendunatediuls  1(1-0-2)
MTH11203  UStuswanedu 1(1-0-2)
senvAuT - Tdd

slusimiyaguluadinnssnmans 3nsiiget nsiigadifesusluimiyaguly
wAaARa twm ANuENTLS Heidu audfivesdiuiuaie anautiensalfawazdanatainy
v3ysal Afievesilediu madudunisuasivade nquisuudou

Elementary concepts in mathematical logic. Methods of proof. Proofs
involving elementary concepts in calculus, sets, relations, functions. Properties of real
numbers. Archimedean property and completeness axiom. Limits of functions.
Operations and algebraic. Introduction to number theory.
NAAWSNISISEUS :
1. fiFeuaunsaiigaidenumeadinmansanundnnimneasnaansia
Learning Outcomes :

1. Students are able to prove mathematical statements based on mathematical

principle

MTH 234
NYAUALT I

Linear Algebra
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3 (3-0-6)

Y

I IVIAU/ N8IV AN

Y] 1

seRvvsAuney ; kil

LY

s 0eAUTIN : laldl
faTinvesIgiianeesd UTgilges g1ulaziin n1suladdady wninduasnis

AuNsBedY Auwnesiivuugd ALazaLazINeesatzas Nsviliduuvsndvue sy

wa o [

sUwuudgRdmsumsuUaadadu suuuvumdeaes

o

Finite dimension of vector spaces. Subspaces. Bases and dimension. Linear
transformation. Matrices and linear operations. Determinants. Eigenvalues and
eigenvectors. Diagonalization of matrices. Canonical forms for linear transformations.

Quadratic forms.

o

4 a v
HNAANSNIILIYUY -

¥

gUANTNOSUIBLWIANTENTRIUTATNWES 1A 1unasUiglidesla

D

1.
2.

b

ol

2

SYUALITOANUIUAVADAVDUUNING  ALNDTHLUUY ANLIIEILALZINADTL1EILe

ol

D

YUANT0BS VLA ATUINAIALTUNSIT L dULazaNTaLUaNaanslun1TUSEUNG

q

b

ep el e
ol

I

Learning Outcomes :

1. Students are able to explain main concept of vector space, dimension, basis and
subspaces.

2. Students are able to compute matrix algebra, determinant, eigenvalues and
eigenvectors.

3. Students are able to explain and compute linear operations, linear operators and

able to interpret the results in applications.

MTH 242
uAARAE 3
Calculus Il
3 (3-0-6)
FeA0eRU/5eIvLaen

FedydsAUnon : MTH11201 Luvi3nduasseuuaunisiliedu a1du uazaynsy 1(1-0-2)
MTH11202
MTH11203

aynusvaslsntunatesuls  1(1-0-2)
USiusvanedu 1(1-0-2)

se390AUTY ¢ Ll
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U s

U3ilgmdn Linwes wWunswaszuuly 3 88 syiusseuiiann ldsavesinnes

3

(3 6a [ 3

Wag inshsusvesainasilan laleslaudvesinmaiian savesInmasian Lnmes
landu eyusvednmesilandu n1smuTiusiannes Ysiusauduy Usiusauis
NOUHUNVBINTU Nuunvesaland ngufunlanesiaud nsussendvesitendunnnes
U BAZKIY

Euclidean space. Vectors. Lines and planes in 3 dimensional space. Gradient
of scalar field. Divergence of a vector field. Curl of a vector field. Vector function.
Derivative of vector function Vector integration. Line integral. Surface integral. Green’s
theorem. Stokes’ theorem. Divergence theorem. Applications of vector functions,
work, and force.

HAAWSNISISEUS :

1.

a [

SeuannsanaunsnnmeivedunswuasssuluUsgaudala

2.

eXp ey

SHUAINITOAIINBYNUSIZYTAN 1A LNIHBUIveIauITIanals waglaiasiaud
wazLAsavIEaUINTINN O

3. H3UUAINNTNOSUIUUIAAYRINITBUMLNTATINADS BuAnFaduduLayBuAnTaITs
fufnuaranansodunldednegnies

4. Jileuanunsausvenang v unvesniu nouunvesalanduasnguiunlanesiaudly
nsAuIMBUngale

5. fissuanansaUsrenduaanaadwnneasiulaymiasale

Learning Outcomes :

1. Students are able to find vector equations of lines and planes in 3 dimensional
space.

2. Students are able to calculate directional derivatives, gradient of scalar field, and
divergence of a vector field and curl of a vector field.

3. Students are able to explain the concept of vector integration, line integral and
surface integral and compute accurately.

4. Students are able to apply Green’s theorem, Stokes’ theorem and Divergence
theorem to compute integrals.

5. Students are able to apply vector calculus in real world problem.

MTH 252
AUNILTIRYNUS

Differential Equations
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uundEin 2 (2-0-4)
Usslnveenedyn  $1e3ndeAu/se3vden
Rovlvvesreden  swiwdedudou : MTH11101 dleddu il anudeideauazouius  1(1-0-2)
(6130) MTH11102  U3ius 1(1-0-2)
MTH11103  n1sUssgndvesayiushasUsius 1(1-0-2)
31 09AUT ¢ Tl
A95UNYII8YN aumﬁl,%aaﬁ,gﬁuﬁ‘ﬁaaéfu 1y Meg1e anumanglunasuiadin Hanienuag

(nwlne) uldaduiinga nisussendvasaunsidadusasliaduduiunis aun1sidadududu n

o,

aa

NIIAIRBUAIBITALEIUNTT BLeUdNUIEEANS TBuUsdmsdwes n1sulasarvan
nsUszgndlumaail Ameulugleunsy aunislawesdeaiun3ng aunisiaodesd auns
LUELYa

(mmé’anqw) Introduction to differential equation, definitions, examples, geometric
interpretation, direction fields and integral curves. Applications of first order linear
and non-linear equation, the general n-th order linear equations, solving by
operational method, undetermined coefficients, variation of parameters. Laplace
transform, applications in Chemistry, solutions in series, hypergeometric equations,
Legendre’s equation, Bessel’s equation.
HAAWSNISISEUS :
1. @1150UeNTlA SUAU LazAn3VoEUNTTIDYITUS
2. ANANTORENLEENTUAINBUVBIAUNTLTIDYRUS
3. @11115005Ue Direction Field and Integral Curves vadaunTsusaynusansay
4. anansovndneuYesaNNs dseyiusasTysufuvilsindadu wagliGady

o

5. @1unsaasanuuIasmadinatanivasdymmadnemansluuaunisigeeyius

andeususunials

6. ansamAnouYesaLNELseyusansySusuginimilsviadaduifiduuszansidu
Ameiilaeld Operational method, undetermined coefficients lLag variation of
parameter

7. @11150%7 Laplace and Inverse Laplace transforms 11118lun1511AM0U89a1N1S
\Weoyusanday

8. anunsamAImauYataNn ey usaTylugUoynsuitds aun1s Legendre aunis
Bessel

Learning Outcomes :

1. Students are able to identify types, order and degree of differential equations.

HATNENTLSEUIVDITIIYINUFIU

Y

dinnuiaINsAnwiuazuInis w9s.) Yeya w Uil 21 daneu 2568



SHEIYN

JB5183U7

IMUIUNUIBNAN

USTLNNVDITIBIVN

=l

woulyvessieivn
(@)
ANB5UNYS182%1

(nwlne)

(N¥129Ng)

Page |14

2. Students are able to classify an existence of solution of differential equations.

3. Students are able to explain direction field and integral curves of ordinary
differential equations

4. Students are able to solve linear and nonlinear first order ordinary differential
equations

5. Students are able to construct mathematical model of scientific problem in form
of first order ordinary differential equations.

6. Students are able to find a solution of linear higher order ordinary differential
equations with constant coefficients by using operational method, undetermined
coefficients and variation of parameter techniques.

7. Students are able to find Laplace and inverse Laplace transforms and use them
to find a solution of ordinary differential equations

8. Students are able to find a power series solution of ordinary differential equations,

Legendre and Bessel equations.

MTH 261
IBLYIAAY
Numerical Methods
3 (3-1-6)
31839109AU/ 183 NEDN
sedndedudon | CSS 115 AeufinmasuaznisUszananadoyadosdy
F1e3v0AUTI ¢« Tl
MIUATIZIAIAIAAEDY KaRAsTEIENNITITNEY HalRaBTBITEULANNTLEY
WU N3UsEInaAntug MIUssnanasEeItargn n1sUssInaAT bugawasn1sUsEINM
et sruu aumslidadu mamavhanuazgsgavesilsiduyinddnvaziany
Error analysis. Solution of nonlinear equation. Solution of system of linear
equations. Interpolation. Least square approximation. Able to compute interpolation
and extrapolation. Students are able to solve nonlinear equation using effective
numerical methods. Students are able to evaluate eigen matrix. Students are able to
solve optimization for functions.
HAANSNITITEUS :

1. fiFeuaunsnesuguufavdnveInsinsgianuaaaafeula
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2. fiFsuanunsaudaunmshiBadutazszvvannindadulasnisidenisnisdeiaiani
Wiz aulel

3. {iFouanunsadnansUsznamluiiuasnsUssnuimdsasstios ianvesileidy
I

4. JSsuaunsamuInnsUsTnamluglasnsUsEnamuenyla

5. fiuannsautaunmslidadulagli38i3siauitussans il

6. HSHUANLTOAINNNUNINNAZLA

7. JSsuaunsamaninzavesilandule

Learning Outcomes :

1. Students are able to explain main concept of error analysis.

2. Students are able to solve nonlinear equation and system of linear equations by
selecting appropriate numerical techniques.

3. Students are able to evaluate interpolation and least square approximation of
functions.

4. Students are able to compute interpolation and extrapolation.

5. Students are able to solve nonlinear equation using effective numerical methods.
6. Students are able to evaluate eigen matrix.

7. Students are able to solve optimization for function.

MTH 303
521 d8UBIBIANAY
Numerical Methods
3 (2-2-6)
18729 U08AY/5 87918 0N
e3¥UeduneY : MTH20101 upaesaildeanees  1(1-0-2)
MTH20102 ammiLG’?Nayﬁuﬁ‘ﬁmG’fuLLazmiLquman 2(2-0-4)
183 09AUTIN ¢ Lad
FILNUIIUIUADUNILABSUAEN1TUALAY N15UTENNUATUYIBUTLNTALTIAIUAY WA
LRAYYDIFNNTIILTUEY HALRAEYBITEUUANNTITLEU N1SUTTUATIATY wagn1susu
U0ya HARALYBIANNTTOUNUSHUUTTTUAILAZANNTITOUNUSE BY
130 Computer number representation and round off, interpolation, numerical

integration the solution of nonlinear equations, the solution of system of linear
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equations; function approximation and data fitting, the solution of ordinary and
partial differential equations.

HAAWSNSISEUS :

1. wanaunusundluszuurenfinmesuazesuneiitnnuniandouainnistnee

2. M sUszunaalugisvesilsidunaziuansdunitnsagaiaule

3. WNaLRALUIENNTITIduLazTsUUaNN S Bdulas TIIT R aule

4. Yszanauilanduuagyinisuiudeyalivanaulegldisdeiala

5. Usggnaisweduarlunisuiaunisieyiusansiyuasaunisideyiusdesls
Learning Outcomes :

1. Represent numbers in the computer and explain round off errors

2. Evaluate interpolation of functions and compute the numerical integration

3. Find the solution of nonlinear equations and system of linear equations by using
numerical methods

4. Approximate function and data fitting using numerical methods

5. Apply numerical methods to solve ordinary and partial differential equation

STD 010

donAansanIusINlUTInUTEIY

Statistics for Business in Daily Life

3 (3-0-6)

F13USAU/5 183880

seAnvsAuneu ; il

$183v08AUTIN ¢ Ll

adadanssadmSuTInUsEin iy MsasurateyanedgludiinUsedniu nnslduunlig
drunanslunsagusedne nmsianisnszanglunisasunasiedeludinusedriu nsld
auuazilulunismeaziunansuwuainnisasulugsiansuiou nmsldnismeaey
auuAgIulun1sUseueugIiansalsou (N1INAFRULUY Z NISNAABULUU t LAZNIS
AaTAUulTUTIN) Nsldaunisnisanneglunisnensainisvirgsnaluewian
Descriptive statistics for every day life. Summary of expenses for every day life. Using
central tendency for summary of expenses. Measure of dispersion for summary of
expenses for every day life. Using the probability for estimating the reward from the
investment in household business. Hypothesis testing for comparing the household

business (z-test, t-test and analysis of variance). Business forecasting by regression.
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HAAWSNISIUS :

1. dnfAnwianuisalssyndldadnlunisasunadeyasedneludiinussinunazaiuise
AIRALLY NaRaULNUAINNTawLlugsinsiseuls

2. dn@nwannsaldnisneasulunisiSeuiisugsiansuseulmiuend

3. dndnwannsanginsalnsinginalueuianlagldaunisannesldegisgnies

Learning Outcomes :

1. Students should be able to apply statistics to summarize information on daily
expenses and be able to make predictions of returns from household business
investments.

2. Students should be able to use the test to compare household businesses well.

3. Students should be able to correctly predict future business portioning results

using regression equations.

STD 111

aanAEns

Statistics

3 (3-0-6)

13 UIAU/S 83T EN

seArUIAUneY ; 13l

seUIAUTI - Td
waRnfiuguAsafuaiandy fuUsduuazn1suankasmuasdy n1s

LaNUAsAERENeTIdAT MsUTzINAT PanTesiu MIvnaeUALLRg I MTIATIE

AMULUTUTIU N150A0BY anduius nsvadeulaniiasaes

Random variables

Some basic probability concepts. and probability

distributions. Some important sampling distributions. Estimation. Confidence
intervals. Hypothesis testing. Analysis of variance. Regression, correlation. Chi-squared
tests.

NAAWSNISISEUS :

1. Un@nwrannsauaaanuiiazsdutasmniswaniasanuiazidula

2. UnAnwanunsaesuIeANNnNNgUeIiILUSdULaT N B UMgd1uNaTa

3. tn@nwanunsafuiueahazduresuUsduifinsuaniasu e lé

4. dnfnwanunsaUssinuA1eng 9 nfiegvdularainsannaeuauNAgIulagnaes

5. Un@EnwaunsaIneiaNuLUsUnulasnageulamasdes
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6. ﬁﬂﬁﬂ%ﬂﬁﬂmﬂiﬂﬁﬁuﬂiﬂﬁ%l’]\‘iﬁilﬂﬂiﬂﬂﬂaﬁLL@SLLU@N&I@T

7. ihdnwannsatunaaiugludesruhesdusazadflulflunsuddaymilud
Learning Outcomes :

1. Students should be able to calculate probability values and find probability
distributions.

2. Students should be able to explain the meaning of random variables and the
Central Limit Theorem.

3. Students should be able to calculate the probability of random variables with
various distributions.

4. Students should be able to estimate various values from random samples and
should be able to test hypotheses correctly.

5. Students should be able to use the Analysis of Variance and the Chi-Squared test.
6. Students should be able to create regression equations and interpret the results.
7. Students should be able to apply basic concepts in probability and statistics to

solve problems in various fields.

STD 112
anutiazfunazadniiosdiy
Introduction to Probability and Statistics
3 (3-0-6)
13 TIAU/5 83T EN
se310sAUneuY : Ll
seUIAUTI - Td
m'u?LLuzﬁw%uﬁugwumaaﬂawmﬁﬁazLﬁuLLazaﬁa FUMsUsEENs AIRAARSITINTTIN
Bowu Fudsdu mauanuaseruniasliu naveaeuauuiigiu dseudediu uaz n1s
ORDOYLTILEU
An elementary introduction to probability and statistics with applications.
Basic combinatorics. Random variables. Probability distributions. Hypothesis testing.
Confidence intervals, and linear regression.
HAANSNITITEUS :
1. dnAnwanansamuinainnuiiaziulaswinisuaniasanuitazidule
2. thAnwanunsnesulganuvingvesikUsdulagng v undngdiunais

3. dndAnwanunsarwinmauieziluressiulsduniinisuaniasuusiig e
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4. dnfnwannsaUssnuA1eng 9 nfegvduLaransanaaeuaLNRgIulagnaes

5. UnfnwanusaasvaunisonnestaswUanale

6. ihnwannsathumasiuguludeseangfuwezaddlulflunmsuddgmiludu
F4 9)

Learning Outcomes :

1. Students should be able to calculate probability values and find probability
distributions.

2. Students should be able to explain the meaning of random variables and the
Central Limit Theorem.

3. Students should be able to calculate the probability of random variables with
various distributions.

4. Students should be able to estimate various values from random samples and
should be able to test hypotheses correctly.

5. Students should be able to create regression equations and interpret the results.
6. Students should be able to apply basic concepts in probability and statistics to

solve problems in various fields.

STD 201
A0AANEASAINTUSIND
Statistics for Business
3 (3-0-6)
eAdeRU/seIvLaen
sedwdsRunou : Ll
e WA TE R FURREGY
nsUsTeNAadnlun1egsne adfdamssaun anuinandy N15uINkIIAINUNeY
W MILanuasr1fiiegs n1sUssanamlasnIsuadouauigiu n153ns1zRnsonney
Applications of statistics in business. Descriptive statistics. Probability.
Probability distributions. Sampling distribution. Estimation and hypothesis testing.
Regression analysis.
HAANSNITITEUS :
1. dnfnwianusasuamanuiasdulasmniswanuasanutazdule
2. thAinwanunsnesuiganuvisngvesilUsdunasngeumingdiunans

3. dndAnwanunsarwinaauiziluresnusduniinisuanuasiuusing 9 1o
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4. dnfnwannsaUssnuA1eng 9 nfegvduLaransanaaeuaLNRgIulagnaes

5. Unfnwanusaasvaunisonnestaswlanale

6. thnwannsmiunaaiugludesaniasdusazadiluldusslovilumegshld
Learning Outcomes :

1. Students should be able to calculate probability values and find probability
distributions.

2. Students should be able to explain the meaning of random variables and the
Central Limit Theorem.

3. Students should be able to calculate the probability of random variables with
various distributions.

4. Students should be able to estimate various values from random samples and
should be able to test hypotheses correctly.

5. Students should be able to create regression equations and interpret the results.
6. Students should be able to apply basic concepts in probability and statistics to

business use.

STD 212
aanAansamsuTinINenAEns
Statistics for Scientists
3 (3-0-6)
31839109AU/ 183 NEDN
e3dsAUiey : MTH11201 uvSnduasssuvaumMagadi d1au wageunsu 1(1-0-2)
MTH11202  eufusvesilaiduvateimuls  1(1-0-2)
MTH11203  USWusvianetu 11-0-2)
e UAUTI ¢ il
n1sUszenAadalunainetmans anutiazdu nsuanuasnauuiazldu nns
LANKIIAIFIDEI NIFUTZUIUATLALNNTNADUANNAFIY NMTIATILINTAN0Y
Applications of statistics in science. Probability. Probability distribution.
Sampling distribution. Estimation and hypothesis testing. Regression analysis.
HAANSNITITEUS :
1. WnAnwranansamunaauinazsdulasmnisuaniasauiasdula

2. thfAnwianunsnesuiganuvingvesiuUsdulagng v unidngdiunais

Y

3. dndAnwanunsadwinmaudzluresuusduniinisuanuasiuusing o 1o
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4. dnAnwaunsaUssinaA1ee 9 MnfsgdularananadeuaiNRguligndes

5. Unfnwanusaasvaunisonnestazwlanale

6. indnwannsathumdsiuguludesnnunsduezadflullunsuftymlugu
F4 9)

Learning Outcomes :

1. Students should be able to calculate probability values and find probability
distributions.

2. Students should be able to explain the meaning of random variables and the
Central Limit Theorem.

3. Students should be able to calculate the probability of random variables with
various distributions.

4. Students should be able to estimate various values from random samples and
should be able to test hypotheses correctly.

5. Students should be able to create regression equations and interpret the results.
6. Students should be able to apply basic concepts in probability and statistics to

solve problems in various fields.

STD 213

Yenn

Biostatistics

3 (3-0-6)

13 TIAU/5 183U EN
Fe3¥10sAUNeY ; il
F839109AUTI « Tl

ToyadmsuTaans wuilingdiunaisuasniinizats mud1ndy N15uanuas
anuhazfulideiles mswanuasamiazudeiles nmsidendegisuuugy nns
UIEUIUAT NISNAFDUANURAFIU N1TIATILIINITONNDEUAZANTUNUS N1TILATIZNAIY
wUsU57u afiakidamnsdmes nsussyndadaluanidedyine)

Data for biostatistics. Central tendency and dispersion. Probability. Discrete
probability distributions. Continuous probability distributions. Random sampling.
Estimation. Tests of hypotheses. Regression and correlation analysis. Analysis of
variance. Non-parametric statistics. Application of statistics in biological research.

HAAWSNISISUS :
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1. tnfinwanusasnaumanuiasduvesamnnnise

2. UNANYIANNT0BTUIEANUNUNIEVBIILUTHY

3. nAnwianunsaAuinaanuzduresfuUsduiiiinsLanLasuusig 9 wagm
N1THANUAIAIAIDENS LG

4. ‘fiﬂﬁﬂmmmmﬂizmmmwmﬁLma%uawmaauamu@gmﬁugmﬁ

5. UnfAnwausaasNaNnIsannesLazasuIsaunIsle

6. UnAnwanunsaUssendatialunuITesugine

Learning Outcomes :

1. Students should be able to calculate the probability of an event.

2. Students should be able to explain the meaning of random variables.

3. Students should be able to calculate the probability of random variables with
various distributions and find the distribution of sample values.

4 . Students should be able to estimate parameters and test basic statistical
hypotheses.

5. Students should be able to create regression equations and explain them.

6. Students should be able to apply statistics in biology research.

STD 214
anuunazilunazada
Probability and Statistics
3 (3-0-6)
31839109AU/ 183 NEDN
Fe3¥10sAUNeY ; il
F839109AUTI « Tl

Counting. Combination. Permutation. Basic combinatorics. Random variables.
Distributions. Exploratory statistics. Central limit theorem. Statistical inference.
Confidence intervals. hypothesis testing. Correlation and Linear regression. Use
statistical package to compute basic statistics.

5t M3davy nsiGesduiasu adinmandidanmsdadoniu dudsdy mawan
199 adAdedIa Nuiunainnats MseywdeEia Yanad e nIneaey
auufgnu anduiusuasnisonaearuduy THlusunsudnsagunsadnlunisiuinada
ey

HAAWSNISISUS :
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1. tnAnvndlamedanmstuidewiu wu ngnisau n1sdany madesduivde ila
MENN13T8IAINEIAS T UKAZLLIARYBINITLINLIIALNRz DY

2. tn@nwidnlamuninguaznisidnuresiuusguiuung 9 Whlavsglevivamee
unafinnans F3nnsuanuasnnutezdunulisefesuazuvudeiesunauia 1wy v
Wiy Y9 wazuuuysnd s

3. dnAnwianunsaussanariig 9 9nfiegvdukaraunsanaaeuaLnigiulagnaes

4. Yn@Anw1a1u1503As1ERANUFURNUS LAY AS19AUNSan0RekazkUaNa e bYlUSLATY

v
aa A

dusaguneadalunsiunadifdeiu

[%
=

5. dndAnwannsatiudsfiugiuluiiesnuiiasdutasadaludszgndldlunig
uAdaymlunumg 9

Learning Outcomes :

1. Students understand basic counting techniques such as multiplication rules,
combinations and permutations and understand the principles of probability and the
concept of probability distribution.

2. Students understand the meaning and the usage of various random variables and
understand the benefits of the central limit theorem and know some discrete and
continuous probability distributions such as binomial, Poisson, and normal, etc.

3. Students should be able to estimate various values from random samples and
should be able to test hypotheses correctly.

4. Students should be able to analyze relationships, create regression equations and
interpret results and use statistical packages to calculate basic statistics.

5. Students should be able to apply basic concepts in probability and statistics to

solve problems in various fields.

STD 301
AORAEASANNSUETAUNANITIINE
Statistics for Bioinformatics

3 (3-0-6)

IV IVIAU/IEIV A BN

§ o w

FgvUeAUneY : MTH10201 gUilsLsAlinrans aidulavaynsy  1(1-0-2)

3

MTH10202  wAwes lunssasseunuluuTglanudia waeildunnmes  1(1-0-2)
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MTH10203  Ususvanstu 1(1-0-2)
ED
MTH11201  wnSnduagssuuaunsidadu a1au waraunsy 1(1-0-2)
MTH11202  eywusvesilendunatediuls  1(1-0-2)
MTH11203  Ususvanstu 1(1-0-2)
31 09AUT ¢ Tl
msAnsdgmansaumnansdinenirfunsmsuuuuiidue n153Aseing

¢ o o w A

wanseenvesdud fuuuTiauinisvedluana wagn1sauAuaudlanalugiudeys
autnasluuaradfidoswiu: wanisaianuisdudeuly Muvsdy nsuszanmuen
NSNAABUANNRAFIY LAZN1TONNDELTAFY

Study about bioinformatics problems in finding DNA pattern. Gene expression
analysis. Molecular evolution models and bimolecular sequence database searching.
Probability and preliminary statistics, events, conditional probability. Random
variables. Estimation. Hypothesis testing, and linear regression.
HAAWSNI5IUS :
1. UnAnwanansaAuinanuazdy
2. UNAN®IANIARTUILANUNNBVBITIUUTHY
3. dnfnwannsaUssinuA1ng 9 nfiegeduLazainsanaaeuaLNAgIulagnaes
4. Unfinwaunsaasaunisannsstazulanale
5. tnfnwanansaldadfuyssendldlunsiiesendeyanisiineludymseauluiana
e
Learning Outcomes :
1. Students should be able to calculate probability values.
2. Students should be able to explain the meaning of random variables.
3. Students should be able to estimate various values from random samples and
should be able to test hypotheses correctly.
4. Students should be able to create regression equations and interpret the results.
5. Students should be able to apply statistics to analyze biological data in molecular

level problems.

STD 302
annAaEnsaMsUIAING

Statistics for Engineers
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3 (3-0-6)
I IVIAU/ N8IV AN

§ o w

F1evUAUneY : MTH10201 guulBLlspilnrans ainuuaveynsy  1(1-0-2)
MTH10202  wAwes wussswasszunuluuTglaudia waeilindunnmes  1(1-0-2)
MTH10203  USitusmanetu 1(1-0-2)
Fe310sAUTI ¢ Tl

nouirnuiozdu dnetvesanusiuluuigishedilideiles n1siuga
Aaae9 wsNsaldaseuaslidase guiunvetud NsuanLamIuIL n1skankastieg
N1TKANWIIUINR NITUINLIITIN NITHINLIIVBINALINLATANRAY N B UNIAIINA
d1unane ANULUTUTIUTINLAZAUALAUS NITLANUIAIAIFIDEIS AITLINLILLON N1T
USEANUALATNTNARBUANNFAFIU

Probability theory. Axioms for probability in discrete sample space. Counting
sample point. Independent and dependent event. Bayes’ theorem. Binomial,
Poisson, Normal distribution. Joint distribution. Distribution of sums and means.
Central limit theorem. Covariance and correlation. Sampling distribution. F-
distribution, Estimation and hypothesis testing.
HAAWSNISISEUS :

. UnAnwiaiunsaruuA1ANnaslukaziiN1swanwasANnazdule

[N

. UnfinwanunsaeSuieanumvingvesiiUsdulazng vl unidigdiunans

2

3. dnAnwiannsadnueauiziuresfuUsduiinsuanuasuusg q 16

4. dnfnwannsaUssinuA1ng 9 nfiegvdunarainsanaaeuauNigIulagnaes

5. nAnwansnthunAeiiuguluiesnuiesdunaradaluldlunsud gy
Amnssule

Learning Outcomes :

1. Students should be able to calculate probability values and find probability
distributions.

2. Students should be able to explain the meaning of random variables and the
Central Limit Theorem.

3. Students should be able to calculate the probability of random variables with
various distributions.

4. Students should be able to estimate various values from random samples and

should be able to test hypotheses correctly.
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5. Students should be able to apply basic concepts in probability and statistics to

solve engineering problems.

STD 303
danAanfdmsuinemansieuandon
Statistics for Environmental Science
3 (3-0-6)
31839109AU/ 9183 Ea0N
eAwdsRunon : MTH10201 guduepdiamans adukaveynsy  1(1-0-2)
MTH10202  hAwes ldunsawagsvunuludSalianuds uasilandunnees  1(1-0-2)
MTH10203  USWusuanetu 1(1-0-2)
%38 MTH11201 WN3NDuATTEUVANNSRLEY §1AU wazaynsy 1(1-0-2)
MTH11202  aywusvesilendunatediuls  1(1-0-2)
MTH11203  USwusuanetu 1(1-0-2)
se30sAUTI ¢ Tl

mimﬂmemu"]%L‘“ﬂumaqsa’ayjamﬁmwmam%éqLnﬂé’am MSAUTIVTIL
wazmsiAswteyatildainnisnaassuazainnsdisiamesiegis miesideya
AUNTULIAN

Probability distributions of data of environmental science. Collection and data
analysis from experiment and sample survey. Time series analysis.
HAAWSNSISEUS :
1. ﬁﬂﬁﬂmmmiammmaﬂmemu'wzLﬂuﬁuaﬁau“amﬁmmmam%ﬁmmé’am
2. @nwiannsalinsziteyaiildannmveasuarainnsdisiasedesanungn
3. tn@nuiesgiteyaeynsunan fudeyameinemansdsnndesls
Learning Outcomes :
1. Students should be able to find the probability distributions of environmental
science data.
2. Students should be able to analyze sample data obtained from experiments and
sample surveys.
3. Students should be able to analyze time series data and environmental science

data.

CHM 160
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UUannsiadl
Chemistry Laboratory
1 (0-3-2)
3R/ eI EeN
183910eAUNeY : CHM10301 squazansuseney  1(1-0-2)
CHM10302  @ensuaznsudsuuiag 1(1-0-2)
CHM10303  Aaumans uae auna  1(1-0-2)
wsasuniauiudun CHM10301  swuavansuseneu 1(1-0-2)
CHM10302  dansuaznisiasuudas 1(1-0-2)
CHM10303  Aaumans wae auna  1(1-0-2)
Fe39109AUT « 1l
wadlafiuguiilddmsuiiinseifiiedosiunguise dseaseulusein
CHM 103
Practice on basic laboratory techniques in topics concurrent with CHM 103.
HAAWSNI5IUS :
1. annsaldasiaditugrulunsiuiiinsieilldedsUaonde asenindedunsisves
asiadlsonues fuvdodannden
2. @WIOTBULHUNNTVIAGEY NIAaDY WiuTaya RSz uazagunanITvnaed
3. ansaldgunsaiufofiniandfiugiu uasmadaufifnaedidesiulfediegnias
4. aunsnesuiy Tiemeinanimeansendnnismaaiiuguldegigndes

Learning Outcomes :

CHM 214

nddunsd 1

Organic Chemistry

3 (3-0-6)

183V IUIAU/5 183880

F1839109AUNBY : CHM10301 squazansuseney  1(1-0-2)
CHM10302  aansuasmswasuulas 1(1-0-2)
CHM10303  9auf1ans uaz auna  1(1-0-2)

3 UIAUTIN: bl
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IAssasapiidunsd woalau uweadu wealall wearawglan a1susenaveylsuifn
ameslolil Loanegeduazlnanad dmesuazdnenlys ueadlanuazAlau nsnAsuand
an waviedluy

Structural organic chemistry, alkenes, alkenes, alkynes, alkyl halides.
Stereochemistry. Alcohols and glycols. Ethers and epoxides. Aldehydes, ketones,
Carboxylic acids and Amines.

HAAWSNISISEUS :

1. ansaszulassasiuaiivesansusenaudunsy viliidu aweslownilvesansdunsd

2. aansaesunsaNtENI Mo audAimaed uazUfAzevesasuseneuBunignivy
Harigusnge

Learning Outcomes :

CHM 215
LANBUNITENSUNITNUN
Organic Chemistry for Printing
3 (3-0-6)
18739 U09AY/518739 180N
1e3UIAUADY ; bl
1873 09AUTIN ¢ Lad
mmi’ﬁaﬁwﬂmmﬂ%ﬂ% gnslaseasne msmseulazaudivesansuszney
dunsd lawn a1susenevlalasaisuau woanalglan Leanlan AlAU Loaneged Nuea
Buwed Loflu nsnmduendan uareyitusvesnsanivendan amnusidesiuresnaunde
AsIUNUsELAN N1s5FNAT1EY A dundntazauifvesnediues Aleg19va9ns
Ussendldfiddues fanmodmasnumedwesiinm Tnaamizasluleains
Fundamental concepts of nomenclature, formulas, preparation and
properties of organic compound: hydrocarbons, alkyl halides, aldehydes, ketones,
alcohols, phenols, ethers, amines, carboxylic acids and their derivatives.
Fundamental concepts of nomenclature, classification, synthesis, crystallinity and
properties of polymers. Examples of majot applications of polymeric materials
including biopolymers, in particular carbohydrates.
HAAWSNISISUS :

1. 5 UNgaNUANIINIEAN FUURANIMAT  WaLeUlATIASI9NINALIYDETUSENBUDUNIY
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2. 98uneUfisevesansusenaudunsanivy lendusineg
3. PUNUSELNNBaTaSUsauTRvasnedwasiUnenu

Learning Outcomes :

CHM 241
ILTINANE 1
Physical Chemistry |
3 (3-0-6)
F1e3UIAU/5 8B NEN
e3dsAuney : MTH11201 uvSnduasseuvaumaBady d1au uageynsu 1(1-0-2)
MTH11202  eywusvesilendunatediuls  1(1-0-2),
CHM10101  swwuazalsuseneu  Elements and Compounds — 1(1-0-2)
CHM10102  UfAse el dauansuazauna Chemical Reaction, Kinetics and
Equilibrium  1(1-0-2) "i¥aLiguwin
se30sAuTI ¢« Tl

el guvmamans ufansUssendmand aunasevialadmiussuui
peAUsENRURBIuAY SR UUNTviaTBa9d Usenau wailliiih ansazanedidninslad nadnssu
Yoslovauluansazans

Thermochemistry. Thermodynamics in chemical systems including their
applications in various chemical systems. Phase equilibria in one-compounent and
multicomponent systems. Electrochemistry, solutions of electrolyte, behavior of ions
in solution.
HAAWSNISUS :
1. wanpandennunswenatlunisasnuiildSuneunine
2. @1115083U1EaN TRV HAUARLAZAULANAIIVBILAAITAULAARANAR NE¥RN4
weslulaufing andReeadindi wadlniuaznginssuveslossuluasavaredianlag
lavi
3. annsauszgndlinguinaneslulaunindlumsuidamuaglanedgmifsaiuaniy
Fou aupasenIala wazalllnih
4. anunsoliedesiiolumsfuaiinauimaneslulauniind wdlnozunsa ey
TAsunUMNg

Learning Outcomes :
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CHM 221

PAIATIZN 1
Analytical Chemistry |
3 (3-0-6)

I IUIAU/ N8IV AN

sedwdsAunon : CHM 102 w38 CHM10301 s euazansusenay 1(1-0-2)
CHM10302  @ensuaznsdsuuvag 1(1-0-2)
CHM10303  Aaumans wae auna  1(1-0-2)

Y]

Fe39109AUT « 1l

A0AEIMTUNITIATIENTRYaLAEANURANAIAIINNITNAREY NMTIATIEUTUIU
Tnedsmsdaiminuarnsindiines wedansuenans nsadadedvinazans Tasuilnn
57% Bdnlnsnlowsda

Statistical treatment for analysis of experimental data and error. Quantitative
analysis based on gravimetric and volumetric method. Separation techniques.
Solvent extraction. Chromatography. Electrophoresis.
HAAWSNISISEUS :
1. annsnodunsuazlszgndlinnudiieatunisiinsgilasnisfsdmin msleseilag
n5¥nUsuns msafadeiahazats Tasulnnsititugiuuazdianinsinada lunis
witylandmandinseiiieades
2. @RI RtayamuAitAT kA ANURANAINYBINTVIRaRI AL B AUERR
3. ansadusivndeyaiifetoadievianuildsuieunne
4. mausmuuazianiuAniiilutudew/ ndudesluidediieates

Learning Outcomes :

CHM 260

Uftamamedanugrunaaiitessiuasafibund

Basic Technique in Analytical and Organic Chemistry Laboratory
1 (0-3-2)

$18739109AU/ SV NERN

F1839109AUNBY : CHM10301 squazansuseney  1(1-0-2)
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CHM10302  dansuaznmsiasuutas 1(1-0-2)
CHM10303  qaumans uay auna  1(1-0-2) w3aiSeundouriu CHM 221

e390AUTIY ;L]

6 a

UuRn1smiidiasnesniiiliontaennaoaiudvl CHM 221 1ailAs1sh 1 was
a ﬁy a wa aa a6
wiallAfiug1uvesUURnsiaLaun3e
Practical experiments in analytical chemistry relevant to CHM 221 Analytical
Chemistryl and basic techniques of organic chemistry laboratory.
o 4 = b4
NAaWSNTIT8] :
1. UAAIDDNTNANATIFIONATIUNITIIEEU NITVININITNABDY LaYN1TANIU
2. lansimiluazdnnisveadeldegisgnieiazuaansie
3. Uszgnaldainuiannivy CHM 221 nildiasigst lunsauianan1saaes wazasy
INsalnan1snaedla
4. anunsaviuuAniswadaiugualidunsd MunseuIuN TN mansignees
5. Weunsunsnasesluslwuuignasiasidnlang
6. YuiinfeyaveamvnasdlansuiiuuasgniewmIunanaiiias e
7. \Busgnuniisduuumuvaninetmansia

Learning Outcomes :

CHM 261

UURANISIANBUN3E 1

Organic Chemistry Laboratory |

1(0-3-2)

eINTIAU/SgivLEeN

5183910sAUNRY : CHM10101 squazansuseney  Elements and Compounds
1(1-0-2)

CHM10102  UfAseall saurmansuazauna Chemical Reaction, Kinetics and

Equilibrium ~ 1(1-0-2)

%38 CHM10301 swuazaisUsenay 1(1-0-2)

CHM10302  dansuaznisidsuudas 1(1-0-2)

CHM10303  9aumans uwas duna  1(1-0-2) viseldsumnuiiugeuaingaeu

se30IAUTY ¢ Ll
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wallafiug el JURNseBuMIE: NMsygenaslvial N1IANNEN N1sanineleY
Aavhazaty n1snau waglasulnns il aweslowndl nsvegeunyilenduvesaissenay
a a 6 U L a a6 1 1
BUNIY UazNITEUATIZRENTUTENOUBUNIDBENNY

Basic techniques of organic chemistry laboratory: melting point
determinations, solvent extraction, crystallization, distillation and chromatography.
Stereochemistry, classification tests of organic compounds and synthesis of simple
organic compound.

o -4 = b4
NAAWSATLIEU] -
1. UURnungseidiou defmunvesiesdjifinisindidunid liAnaennaaugou
2. ansaviUanmslaglduazdnnisansiaismeanudasadedonuies wavgau
3. annsaviuuiniswaiaiiuguaidunsd munseuiunsmanemansngneies
4. @NTOLTBURNUNITYIAGRY UTaya Tinseiteya agluazinsainanisnaaadla
5. @1U190U8NUaNNTT Alla Lagidsn1TilATstandRnIalilazn1en1nYeIE1 LAl
a a 6
dunad
6. @1N1T0OONUUUNITNAABIIATIE RS aNRaTAeg 9 lAlausUS UlUABUNISVInaB LAY
Tuufunisetdunsd
° & a1 o v a Yo ' A ° A Yo

7. ausavihauduiindudugdunuauilasuneuning drevieiinawinnunlasu
UDUNINEHS]

Learning Outcomes :

CHM 263

UfURNISLANATIEN 1

Analytical Chemistry Laboratory |
1 (0-3-2)

LY

IV IUIAU/IEIV AN

srgAvdeRunaU - CHM 221 Msalseunsaunu CHM 221

LY

se390AUTY ¢ Ll

UuRnseinnseiiiemasnnaeiuizn CHM 221 1aiiansnei 1

Practical experiments in analytical chemistry relevant to CHM 221 Analytical
Chemistry |

HAAWSNISISUS :
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LUanIeaNianunssianalunstisey Msvinmeaes wagn1sdu

2. WansiniinazdansveadsliegagnifeauasUaenusenuiaauasdsuandon

3. Yszgnaldainu3annivn CHM 221 aildiasigyt lunsauiananisnaaes kagasy
Fsninan1snaaedle

4. wisnansara1els wagldtiun yimsussaanslatause wazihmslnmselaegsgndies
5. Weunnunismaasdlugluuuiigndesuazidiladne 1Woussanufidsuuuuaiundn
Weeans

6. Tuiindeyaveanmnasm1uasdlansuiuwazgniomIunaniAiilng 1z

7. anansavenuanmImaeiiweitunsienldisaunsaivsemaiialunsia e

8. anunsaviauduiiusinsugdunuauitldSuneuvne Yremdeiiuaurhauildsu
UOUNNEENTA

Learning Outcomes :

CHM 266

UfuRANIsLANBuNIgdnTUnISUN

Organic Chemistry Laboratory for Printing
1 (0-3-2)

1879 U08AY/5 87918 0N

1e3UIAUADY bl

1873910 IAUTIN el

[

WANANIALATNUFIUALIAUNITANREN N1INAN N1THENaITUTENaUBUNTE N3
nadeUnYilantu NMsAnwameslealalvesasusenaudunsd mswsuulazauURvomed
s
HEH
Basic organic techniques involving crystallization, distillation, separation of
organic compounds. Classification tests for functional groups. Study of
stereochemistry of organic compounds. Preparation and properties of polymers.
v ¢ = 4
NAAWSASITEUS -
1. ansansiudsdunsenazauUasndelunsldansiniinenues
2. anansavihuuRnismedanugualduvsd mMunseuIunsnIingImansiignees
3. @SOLTBUMNUNITYIAGRY Wiudaya Tinszideya agluariansainanisnaasdla

Learning Outcomes :

HATNENTLSEUIVDITIIYINUFIU

Y

dinnuiaINsAnwiuazuInis w9s.) Yeya w Uil 21 daneu 2568



SHEIY

JB51873U"

FUIUNU2BAAN

USTNNVDITI8IYN

=

Waulvvassnedun
(§13)
AND5UNYTIHIAVT
(nwlne)

(NMe1d9ngw)

SHEIYN

JB5183U7

IMUIUNUBNAN

UssLNNV95183%7

=l

woulyvessrgivn
(83)
ANB5UNYS182%1

(nwlne)

Page |34

CHM 365

UuRAnIsLAdigeEng 1

Physical Chemistry Laboratory |
1 (0-3-2)

o

I IVIAU/ N8IV AN

G a ¥

e3vaAunew : CHM 241 Lallgal@nd 1 viseseunsouiu CHM 241
Fe39109AUT « 1l

N13NAADAAYINUYUNNAAIANT LATIAUNAANAAT N1TIAAININILAINYBIAT

A v a v o Idl

AUnlla Aviliinm nisinlniuasdu ¢

Experiments in thermodynamics and kinetics. Measurements of some physical
properties of matter. Viscosity. Refractive index. Conductivity, etc.
HAAWSNISIUS :
1. @131309uNUN IAawNUfURN M vualamngaslunisidiugideinis
2. 11150880 UUNTNARDUN O gUANLAFIUNADINITLANIUNANNTEUIUNITNIS
WeEans
3. anhsaldmnuivdnnsmeaiideidndlunisiessikazaiunanismaasdlag

Y a A = =k Y Y a v

4. aunsndnnisveadenseansniinldlunisveasdldegaUaoniesonupiwasdiuinaoy
5. U URnumungseideuvesuiinig UuRnismaaesmenuaednd lifdnasnaugou
6. enusaufuRusmAUin Uszanunuliiinanusiudevheuilasuseunnedisa

Learning Outcomes :

PHY 105

WanddmSuinAnwagaansanainnssunasinalulag 1

General Physics for Industrial Education and Technology Students |
3 (3-0-6)

$18739109AU/ SV NERN

s1edvUsAuney ; 1l

3 TIAUTI ;b

(%
aa v

eniTinguszasdiionseulvgiseuseuuasiinlansiadounuuufieg ves

BUNIANEIABNTNAVDILTI U NAUBUUIAATILALITOINUNSINUNG MG WaE U Lile
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Pelumauitiym FiFeuagliFouiizeanismomndanulusuuuveseduna audives
aansazvgnaoulasuandliiuiananszvuvesnnusousodans

The course aims to encourage students to learn and understand various types
of motions of a particle under the influence of forces. The concepts of mechanical
energy, power and work will be introduced to help solve the problems. Students will
learn energy transfer in forms of mechanical waves. Properties of matter will be
taught by demonstrating the effect of heat on the matter.
HAAWSNISISUS :
1. YnAnunfinnusuiinveusenuiildsunsumneuazas LR SIH oA
2. indnwianansadszgnalianuimeiiand MAsdesdiuide namans adu uazgw
wnarans dmsunmsuidymivnasmansgaamnssusasmaluladle
1. Students are responsible for their assignments and submit the assignments on
time.
2. Students are able to apply physics knowledge related to the topic of mechanics,
waves and thermodynamics for solving industrial educational and technological
problems.

Learning Outcomes :

PHY 106
WanddwsulinAneagransanaunssuiazimalulad 2
General Physics for Industrial Education and Technology Students I
3 (3-0-6)
F1e30IAU/518INEN
sAnvsAuneu ; il
shenUAuT - Tdd

The course aims to encourage students to learn and understand nature of
electricity and magnetism. The course covers studies of electric charge, electric force,
electric field and electrical circuits. Magnetism covers sources of magnetic fields and
their effects on charged particles. Faraday’s law of electromagnetic induction will be
taught. Electromagnetic waves, the properties of electromagnetic wave and the topic
related to introduction to modern physics will be emphasized.

HAAWSNISISUS :
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1. tnAnunfinnusuiinveusenuiildsuneumneuasas L sIH oA

2. th@nwanansauszgndltanuimaiiand ARetestuide wimanlidh uay Wand
gatvy dwmsunsuidymmeasmansanamnssuuazimalulagla

1. Students are responsible for their assignments and submit the assignment on time.
2. Students are able to apply physics knowledge related to the topic of
electromagnetism and modern physics for solving industrial educational and
technological problems.

Learning Outcomes :

PHY 191
UftiRnsHAN1Y 1
General Physics Laboratory |
1 (0-2-2)
183V IUIAU/5183VE8N
shednvsAuney ; il
183U PHY 10101 wsauazn1sindond wie
PHY 10301 wssuaznsiadoud wie
PHY 105 #andviludmsutindnw
ATFNANTRREIINTIULazmAlulad 1
sedvidjuduieanudlafugiunisiidndanmmaasamnaingimansuag
Foumsnunmnnassaiudedmiummnassiidenrdesiuiienilusiedvn PHY 101 uay
PHY 103 1u n5inegsazidon nswdeufinuvdunlassuedin aduduildududen
Tuwudanuies Anudousunizvesennal nsmdasuivendeduainialaeld
orslouuud AmnuRinveswonnar Amnuviinvewenral nMseaeuiinuUNaIUuiY
Bee Tugdaved
This course aims to emphasize on the  basic understandings of  the
fundamental physics in practices and writing shot reports. All topics will be related
to PHY 101 and PHY 103 such as the accurate measurements, simple harmonic
motion, standing wave on string, moment of inertia, specific heat of liquid, speed of
sound: resonance tube, surface tension of liquids, viscosity, rolling on inclined plane
and Young’s modulus of wire by stretching.

HAAWSNISISUS :
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1. Un@AnefiausuRAvaUmAaUNlAS UL UNLNY d991URTIRaaT wazlufnannINuvey
P

NOU

Y

2. dnAnwanunsald wada Anudiuig wiswloineransivuatouaziaiosilesns 1
o I o [ aa A‘d‘ d‘ % [y} %
FnTudmSunsvesssidndiineitesiunacians e

3. UNAN®IANNTTEUTIBIIUNITNAADRUUE aMLNBITRINUNAFERNS LA

Learning Outcomes :

SRAIY PHY 192

Ya518391 UjtiansWandiI U 2
General Physics Laboratory I

FIUIURUWAR 1 (0-2-2)

Useanueesedvn  s1e310eAu/s187aen

Roulavassedvn  sedndedunou : Ll

(63) 31839103AU3 : PHY 10201 Useqluihuazauulniih vie
PHY 10401 Tniuazusiwén ve
PHY 106 #andvludmsuiindnw

s IS
AsFNAnTenavnIsHLazIALLLAE 2

ANB5UY 1YY ey atuinaudlatug uneilidandannisneaewmineimansuay
(nwlne) Weunenunsmaaeswtugedmiunisaassiaenndesivilonlusiedun PHY 102 uax

PHY 104 1wy JTaffines seadaladlay n1siiulssquazaiadsequasiaiiulssy ngnis
wilsnhvesrsuaduazndeuvasliih nsindeufivesuszqluauinustivanuas
aunliin NSUNSNEBALAZIABIULTBILES 2995 RLC mﬁLﬁﬂﬂiﬂﬂgmﬂﬂmmuﬂu
19aslinssuaadu Tassadvesnen (@Unnduvesermeulalasian) wavn1smendives
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(NE199n9 ) This course aims to emphasize on the  basic understandings of  the
fundamental physics in practices and writing shot reports. All topics will be related
to PHY 102 and PHY 104 such as Multimeter, Oscilloscope, charged and discharged
of capacitor, Faraday’s law of induction and transformer, the charge moving in
magnetic and electric field, the interference and diffraction of light, RLC circuit, the
resonance in AC- circuit, atomic fine structure (spectrum of hydrogen atom) and
Plank’s constant determination.
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Learning Outcomes :

MIC 111
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General Microbiology

3 (3-0-6)
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Introduction  to  microbiology.  Prokaryotic cells. Eukaryotic cells.
Characteristics of bacteria, fungi (molds and yeasts), algae, protozoa, parasite,
mycoplasma, rickettsia, chlamydia and virus. Microbial growth. Microbial genetics.
Microbial metabolism. Environmental effect on microbial growth and control of
microorganisms. Importance of microorganisms to environment, agriculture,

industries and medicine. Microbiological work safety. Effect and protection of

environments from microbial used.
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Learning Outcomes:

1. Describe basic microbiology knowledge related to the structure and
characteristics of unicellular and multicellular organisms, growth, metabolism, and
genetic material of microorganisms.

2. Explain the impact of the environment on the growth of microorganisms.

3. Describe the techniques used for microbial control and utilization of

microorganisms in the environment, industry, agriculture, and medicine.

MIC 191
Ujtian 582 3menialy
General Biology Laboratory
1 (0-3-2)
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Light microscopes in practice. Study of microbial, plant and animal cell
structures. Cell division. Photosynthesis. Plant respiration. Biomolecule detection.
Mendelian genetics. Osmosis. Study of Enzyme Activity.
HAANSNITITEUS :
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Learning Outcomes:

1. Students are capable to use a light microscope to study living cells and
distinguish between prokaryotic and eukaryotic cells, mitotic and meiotic cell
divisions. They can perform tests to detect the presence of each type of
biomolecules, describe the process of osmosis in plant cells, factors affecting
photosynthesis, and the influence of the environment on enzyme activity.

2. Students are capable to write the reports of biological experimental results

MIC 192

Ujtian153ad23meniialy

General Microbiology Laboratory

1 (0-3-2)
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Learning basic microbiology techniques e.g. aseptic techniques. Microbial
count, staining, and microbial culture purification technique. Morphological study of
bacteria, fungi, and others. Study of environmental conditions and factors affecting

microbial growth.
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Learning Outcomes:
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1. Perform basic microbiological techniques such as aseptic techniques, purification
of microorganisms, bacterial counts, etc.

2. Write experimental reports and summarize experimental results.

MIC 232

Faafinaly

3 (3-0-6)
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Introduction to biochemistry. Chemical structure and biological functions of

carbohydrates, lipids, proteins, nucleic acids and enzymes.

v ¢ =] 4
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Learning Outcomes:

1. Apply knowledge of the structure, chemical properties, roles, functions and
synthesis of important biomolecules in living things, including carbohydrates, lipids,
proteins, enzymes and nucleic acids.

2. Explain the metabolic processes that produce energy and the pathways that

control these processes.

MIC 295

UjtiannsTaasialy

General Biochemistry Laboratory
1 (0-3-2)
318391U9AU/38IB AN
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Principle and application of basic instruments for measurement and analysis
of biomolecules such as spectrophotometer, pH meter and centrifuge. Qualitative
and quantitative analysis of carbohydrate, lipid, protein and nucleic acid.

Determination of enzyme activity and enzyme characteristics.

v ¢ =] 4
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Learning Outcomes:

1. Use basic instruments such as spectrophotometers, pH meters, centrifuges in
measuring and analyzing biomolecules.

2. Analyze the quality and quantity of carbohydrates, lipids, proteins, and nucleic
acids.

3. Determine enzyme activities and enzyme characteristics.

MIC 322
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Food Microbiology

3 (3-0-6)
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Microorganisms importance in food processing and food spoilage. Factors
affecting growth and survival of microorganisms in food. Food spoilage. Fermented
food. Control and prevention of food spoilage using hurdle technology. Food
legislations and safety. Evaluation assessment and control of food contamination.
Control of microorganisms in food using chemical, microbiological and physical
methods.

HAAWSNISISEUS :

1. dnfnwannsaesuisnnu g udugatiine101ms
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Learning Outcomes:

1. Describe basic knowledge of food microbiology.

2. Explain the characteristics of foods that promote or inhibit the growth and survival
of

microorganisms.

3. Describe the conditions under which pathogens and harmful microorganisms can
survive and cause food spoilage and the presence of pathogens that lead to
appropriate control.

4. Apply the knowledge of food microbiology in all related areas.

MIC 394
UUAN159832mMeN191m3

Food Microbiology Laboratory
1 (0-3-2)
318973¥109AU/5 8B La8N
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Enumeration techniques for microbial cells in food products. Isolation of
important microorganism in food. Food fermentation. Heat resistance of
microorganisms. Physical and microbiological examination of canned food. Factors
affecting food spoilage. Detection and analysis of food spoilage and food borne
pathogens.

HAAWSNSISEUS :
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Learning Outcomes:

1. Demonstrate microbiological techniques for isolation and enumeration of
microorganisms in food products,

2. Examine physical and microbiological properties of canned food, factors
affecting food spoilage,

3. Detect and analyze microorganisms that cause spoilage and pathogenic

microorganisms in food.

4. Write experimental reports and summarize experimental results.
5. Collaborate with others.

6. Describe procedures according to biosafety regulations

CPE 100

N5 38UlUSLNSUABNNIABS NS UIAING
Computer Programming for Engineers
3 (2-2-6
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Fundamental concepts of programming including data types, conditional
execution, iteration, functions, and I/O with programming exercises. Software
development as a problem-solving activity. Techniques for producing correct and
robust programs including top-down decomposition, hand simulation and
hypothesis-based debugging. Weekly laboratory sessions focus on program design
and implementation to solve interesting case problems.
HAAWSNISIUS :
1. 90nKUU W wazuilvteianainveslusunsuaeniamesiunie C
2. ilouitgymauiiszylussaziBeavesliamegasBenaisszusenduifuuunany
Tugatfiowidam
Learning Outcomes :
1. Design, write and debug a computer program in C that solves a problem as

described in a detailed problem specification.

2. Create a multi-module software system to solve a problem.

CPE 101
WalandAanssuAans
Engineering Exploration
3 (2-2-6)
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Introduction to practical concepts of engineering. Engineering principles,
analysis, design, and experimentation. Project-based learning approach. Teamed
design project involving laws of physics, mathematics, management, and
communication. Hands-on experience.

HAAWSNISIUS :
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Learning Outcomes :

1. Recognize roles and responsibilities of various engineering fields.
Recognize necessary problems of each engineering fields.

Apply basic scientific knowledge to address the issue raised.
Work in team as leader or member

Communicate efficiently in speaking and writing

A T

Understand and be aware of social and engineering professional issues

CPE 112
nsReulusunsumelaseaiedaya
Programming with Data Structures
3 (2-2-6)
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Computer programming course with an emphasis on dynamic data structures

such as dynamic arrays, linked lists, trees, graphs and hash tables. Creation of general,

reusable modules and their use in multi-module software systems. Concepts of
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procedural and data abstraction, encapsulation, information hiding and object-
orientation. Weekly lab sessions.

HAAWSNSISEUS :

1. sfueauantRLarnsUsrendldlassainestayasieg

2. denuazihluldlassadadoyaiivnzauuazdaneiduiiisrdoufioudtymanndeu
LUsunsneg1adiuszansnm

Learning Outcomes :

1. Explain properties and applications of various data structures.

2. Select and implement appropriate data structures and associated algorithms to

efficiently solve programming problems.

CVE 111
LISULUUIAINTITU
Engineering Drawing

3 (2-3-6)
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Instruments and their uses, applied geometry, freehand sketches, engineering
drawing’s standard, dimensions notes and tolerance, projection, isometric drawing,
auxiliary view, section view, reading and drawings engineering work, basic computer-
aided drawing, introduction to building information modeling /management.
NAAWSNISISEUS :
1L in@nwanunsaesunsuasdaviuuuiiieadestunisteasamsicnssules
2 thnwansaldlusunsuiieldluns@ounuy
3.4NANYEINNTNDTUINITIANISHALINaRIETAUNADIANS (BIM)
Learning Outcomes :

1.Students can explain and create construction-related drawings for civil engineering.
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2.Students can use software programs for drafting.
3.Students can explain the management and simulation of Building Information

Modeling (BIM).

EEE 100
wialulagluiln (uHanigs)
Electrotechnology (Power)
3 (3-0-6)
183V IUIAU/5 183V E8N
Jurderunion : i (FwduindneniilileinAneiniadvdaanssalnia)

aunuand nluias oanaluin 19951 UL LA N n1saadelunnundn
wsaulvviiAndulugrindusadunou wumemaweshdsinrigge ddvluiatoy
rddlhusngluasas 1 la uag 3 wla viweudas 1 ild uay 3 ila

w3earndalivinszuansuaslninszuaadu Tnsasne usasulivindiloingy
wazUszansn I

uowmaslinsruansarlinTzuaady Taseasns UseAvSam n1seauny
ALLS7 m'ﬂﬁuaLma'gmumuLLazmwﬁmmﬁm nsidenuaraunzalunsiluly
NUKAENTUIFINW

wiasdietouaznmstauimailwi gunsaastasahilsauludidnnsednaias
Wowu

Magnetic aspects of electrical machines : magnetism, magnetic circuits,
magnetic core losses. Voltage induced in a conductor as a sinusoidal wave, pharos
representation. Active, reactive and apparent power in single and three-phase
circuits. Single and three-phase transformers.

DC and AC generators : construction, induced voltage, efficiency.

DC and AC motors : construction, efficiency, speed control, clockwise and
counterclockwise motor direction control, selection, application and maintenance.

Electrical measurements. Introduction to semiconductor devices for power
electronics.
HAAWSNISISEUS :
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Learning Outcomes :

Able to explain the basic principles of electrical technology (electric power), magnetic
fields, electric circuit, electric machinery, electrical measuring instruments and
measurement of electrical quantities, semiconductor devices used in basic power

electronics.

EEE 101

UuAnIsnaaaamalulagini (Wifas)
Electrotechnology Laboratory (Power)
1(0-3-3)
dmsutin@nundilalleinfnwiniedvdmnssuladi

FyrUeAunay : bl
nsnaaenslnihlneaseuaquiiieniyn EEE 100

A laboratory course to accompany the topics covered in EEE 100.
HAAWSNISISEUS :
1. fianusuazinueluiunisldinsesioinnilnih
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3, fanudilafiandduisasunaluladinih Audhid)

Learning Outcomes :

1. Have knowledge and skills in using electrical measuring instruments
2. Can apply measuring instruments in electrical experiments

3. Understanding of electrical technology (electrical power)

EEE 102

wialulaglnin 1 (InAAaq)
Electrotechnology | (Power)

3 (2-3-4)
dmsutn@nunllladn@nwniedvdemnssulii

AyrUsAunay : s
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1ANN15: U099 UTUNITIATIEII995 IR SILALASU WSIAU NSTLa kazni1aa biin
peokUadliidn wuzdeseanaluiln wwSeanudaluidn vewas wazni1sunly Toeau

wanmsseuulniin 3 wla I8nnsdarindelndh wugdasesdleTalviinnugiy

Basic DC and AC circuit analysis. Voltage, current and power. Transformers.
Introduction to electrical machinery. Generators, motors and their uses. Concepts of
three-phase system. Method of power transmission. Introduction to some basic
electrical instruments.

HAAWSNISIUS :
1. anunsnedurendnnisfiugrumaluladluii (wiifds auuudmdn 29ldh

wsesdnsnalnily tasesliodauaznisiadsunalain eunsalansiedainnldanuly

(%
v A Y

Budnnsedndidadesiuuasiinueludunsldindosdiotamaluidi

2. annsovhmmaassmaufcR Ussgndltiedesdietnifloszneunisaassmamalulad
Tl

Learning Outcomes :

1. Able to explain the basic principles of electrical technology (electric power),
magnetic fields, electric circuits, electrical machinery, measuring instruments and
electrical quantity measurement, basic semiconductor devices used in power
electronics and skills in using electrical measuring instruments.

2. Able to experiment in electrotechnology, apply measuring instruments to support

electrical technology experiments.

EEE 103

waluladlnd (IWdrideuazdidannseiing)
Electrotechnology (Power and Electronics)

3 (3-0-6)
dmsutn@nunilalladn@nwniedvdemnssulii

FyrveAunay : bl
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msihnszualulaveuazansieing anadRvesm s fidunismevesansuia
wazidu MslansBamestuasasuens 2wsilafaenswuusadusu uay ﬂ’]ﬁﬂi%qmﬁ%ﬂﬂ
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Uspenalaanu

Introduction to magnetic circuits. Induced voltage in a conductor as a
sinusoidal wave. Instantaneous, average, and effective value of voltage and current.
Representation of sinusoidal wave by pharos. Active, reactive and apparent power,
power factor correction. Faraday’s law and Lenz’s law, transformers, induced voltage,
voltage and current ratio. Equivalent circuit of a practical transformer.

Conduction in metals and semiconductors, P — N junction characteristics of
semiconductor devices, transistor amplifiers, operational amplifier circuits and
applications. Power electronics, phase-controlled rectifiers and their applications.
HAAWSNI5IUS :
mmaaa%mWé’ﬂmsﬁugmmduiaﬁiw% (ihdsuazBiannseling) auiuwsivan 29
1w 1e3esdnsnaluii n3eaileTauaznisiausunalnih guasalansAsiinldeny
ddnnsedindmdudesiu mavszgndldimnsasdidnnsedndmds
Learning Outcomes :

Able to explain basic principles of electrical technology (electric power and
electronics), magnetic fields, electric circuits, electrical machines, electrical measuring

instruments and measurement of electrical quantities, semiconductor devices used

in basic power electronics, applications of power electronic circuits.

EEE 104

UfURnsmaassnaluladlviy (Anihidswazdidnnsaiing)
Electrotechnology Laboratory (Power and Electronics)
1 (0-3-3)

dmdutindnudilaludn@nwneiviimnssaliivia

deduniou : Ll
maveaessliihuazdidnnsetindlaensounquiilonn EEE 103

Electrical power and electronic laboratory course to accompany with topics
covered in EEE 103.
HAAWSNISISUS :
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1. fanuiuazsinugludunislfiaieatiotanislaii

2. anunsaUszyndldiaiesilofaiieusznounisnaasamaluladliiy (nlfhindsuay
diannsedngd)

Learning Outcomes :

1. Have knowledge and skills in using electrical instruments

2. Can apply electrical instruments to experiment with electrical technology

(electrical power and electronics)

EEE 105

2995111

Electric Circuits

3 (3-0-6)
dmsuinanwiilaledn@nuanadvieanssalivia

Fy1UeAunay : hudl

mhenalifuasieny uwseiu nszua Mds nde fMusznevansiloduy &
funnu ffudsyq fmieni undsdefidudaszuarliifudase 25958050 nrsuvas
E-LAART NV IIITHATNITIATISY NYUOWABSYBN NITUUILTIAULAZNTTUEA N3
AATmluakazY e Wi dulazueiiu nsdedteiaegean nguyuiesingdu
MTAATIINNDT 2 NN MAaTgaesiilidyaametifiannyad anatRdyny
11 LavIITOU WA Naufeaswasn1TIATIzieasininszuaadu n1smen
AT MTATIZANATITNTELARAY 3 L

Electrical units and definitions : voltage, current, power, energy, resistor,
capacitor, inductor, dependent and independent sources, lumped circuit, wyes-delta
transformation. Network theorems and circuit analysis : Kirchhoff’s laws, voltage and
current dividers, network analysis by node voltages and mesh currents, Thevinin’s
and Norton’s theorems, superposition, maximum power transfer, two-port analysis.
Sinusoidal steady state : sinusoidal signals, complex numbers, phases, AC circuit
analysis, power in AC circuits, analysis of three phase circuits.
HAANSNITITEUS :
1. fimnudiugiuludosensasinih
2. ansalinguflunisiiessmsasiihnssuaaduiazisasiinauwala

Learning Outcomes :
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1. Have basic knowledge of electrical circuits

2. Can use theories to analyze AC circuits and three-phase electrical circuits

EEE 106

w3aenalnii

Electric Machinery

3 (2-2-6)
dmdutindnudilaledn@nuaaiviimnssalaivin

FyrUeAunay : bl

winmadedulumsimssisesudman wiewladliih wdnnisszuuliin 3
wa wuziiedesdnsnaliih wdestudalnii vewes wazmsiluldou

Basic Magnetic circuit analysis. Transformers. Concepts of three-phase system.
Introduction to electric machinery. Generators, motors and their uses.
HAAWSNI5IUS :
mmaaa%mwé’ﬂmaﬁugmm%ﬁﬂﬁﬂamﬁw waza1u15091n15MAaIUUR Y
w3asdnsnaliiindeduls
Learning Outcomes :
Able to explain the basic principles of electrical machinery and can experiment in

electrical machinery.

EEE 107

szuulnAuazanuyuaenne

Electrical Systems and Safety

3 (3-0-6)
dwsuinanwitldladndnenaisdeanssalivia

AyUsAunau : haid

ANSNAR N15AY wazdrewdsnulnin n1sidenaelnnaziaalagnarsandanisnu
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nslgiAudadinauazlasiudunsesetinlas MSWIAY TEUUNITADAAY NITATUIMLEY
N5RNLUULANEI 19t UDIATUAL LTI URRAMIN T TY

Generation, transmission and distribution of electrical energy systems.
Selection of wire and cable conductor according to permissible against physical
damage, temperature rise and voltage drop, wiring regulations for electrical
installation. Electrical installation in industrial and building relate to safety ; panel
board, metering equipment, fuses and circuit breakers. Protection of conductor and
motors against overloads, and electric shock, grounding systems. Calculation and
design considerations for office building and industrial lighting.

v

NAAWSNISI38US ;

v
[

anusnesuteiugiuszuulnihvasauUasade ﬂ’]iaaamwuﬁgﬂﬁmlﬁmmg’mms
Ansaszuuliinlulssnugnannssunazennns tnefilsdsanudasade nisioafudn
uazueweslunsalnsldiiuladndanardesiudunsenadinuas iWdau ssuUnITRoas
A ﬂ’]iﬁ’mﬁmLLazmiaaﬂLL‘U‘ULLE‘Na’j’lﬂua’]ﬂ’]iLLﬁ%Iix‘N’]uqmﬁ’Mﬂii@J

Learning Outcomes :

Able to explain the basics of electrical systems and safety, design according to
standards for electrical system installation in industry and buildings, the protection
of conductors and motors in cases of overload and prevention of the danger to life

and property, grounding systems, calculation and design of lighting in buildings and

industrial plants.

EEE 374
UjtiRnmaaasnisduiafauaianaliiii
Electric Motor Drive Laboratory

1 (0-3-4)
dmdutindnudilaludn@nwneiviimnssaliivia

AdeAunay : EEE 373 n1sduiadauiasanaluv vivegasiilavastdou
o & a o = o
MM IMPaeIATUARLLEENTIYY EEE 373 (M3tuimdeuasanalil)

A Laboratory course to accompany the topics covered in EEE 373 (Electric
Motor Drives).

HAAWSNISISUS :
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ansavinnsveaesuURluitenistuindeuazoanalnii
Learning Outcomes :

Able to experiments in the topic of electric machine driving.

ENE 103

waluladlndi 1 Bidnnseting)
Electrotechnology | (Electronics)
3 (2-3-4)

183V IUIAU/5 183V E8N

Fy1UeAunaY : hudl

nsi b lulansuazansiedaln anvazaudfvesgunaaliviiannalsiedai

FIMIUTANDT NMsnureasesllanduaznstlulda 1995Rdva Ussndyyin
flugtu Rvadaydu 29sdwan uagnasiaediy

Conduction in metals and semiconductor. Semiconductor device
characteristics. Transistor circuits. Operational amplifier operation and applications.

Digital circuits. Basic logic gates. Boolean algebra. Combination and sequential circuits.

HAAWSNISUS :

1. suemiheesiesnassdnmseindideduld

2. AnmiuareiuisnsinurenssdidnusedndfiinnnnsUssgndainesidesiu
e

3. B3UIEMITURaT AT isAIneaLd eedle

4. ApeiaveeniuuinsiineaiiinannsUszgndanudnnssashaneaidosls
Learning Outcomes :

1. Describe the operation and analysis of basic electronic circuits.

2. Analyze and explain the functioning of electronic circuits that are derived
from fundamental circuits.

3. Explain the operation and analysis of basic digital circuits.

4. Analyze and design digital circuits based on the principles of basic digital

circuits.

ENE 212
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fa a 4

2995uazaunsaldiannsaiing
Electronic circuits and devices
3 (2-3-6)
FATIAU/S AT EN
AvrUsAunau : laidl

[ = o o 1 a < a 1 a 4 6] I3

Tanasneinisesdedidu lalenvlineneg niudawmes sauwenld gunsaliuy
dostauavaudn dnwaglany lassade msldnuagnmsiaszitunsinluleluassi
Ladlunvuldaduds 9 YjiRnismeasaneatuilioniveddndeduiiierinusiazaiiy
Wla

PN junction semiconductors, various kinds of diode, transistors, operational
amplifiers. Two and three terminal device structures and characteristics, use and
analysis in nonlinear circuit applications. Laboratory in topics discussed in class for a
better skill and understanding.

o S a b4
NAAWSNTI3U] :
1. a3unenannsviuvasgunsaldidnnseiindilosiule
a L4 a A o & 1Y j2

2. Apszimsasaannselindilesiula
3. yaapaiiomuaauNsuesassiannselindileswiu Lagdnniasalnaiiinain
NIINAADI

Learning Outcomes :

1. Explain the working principles of basic electronic devices.
2. Analyze basic electronic circuits.
3. Conduct experiments to verify the workings of basic electronic circuits and

critique the results.

ENV 112
EAAIAINTTY

Engineering Materials

3 (3-0-6)
IV IVIAU/IEIV A BN

deAunay : 1ill (Fwlulindnwiuenaiadvgnavinig)
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Amnssy unugiaunalauaznisiiainy UjAteluaaiuzvesuds madsuanas
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Nurengsdin wedwesuaziagnay audfuaznistdiuvesiandidnvsednd audinig
Iwihvestan autPvmausivdnuestan nisfanseunasmsidenaninvesian

Atomic and crystalline solids structure. Defects and imperfections in solids.
Mechanical properties and testing. Mechanical failure of engineering materials.
Dislocation and strengthening mechanisms of engineering materials. Relationships
between structures, properties, production processes, and performances of
engineering materials. Equilibrium phase diagrams and their interpretation. Solid-state
reaction. Phase transformations and thermal processing of metals. Structure,
properties, and applications of metallic and non-metallic materials. Processing of
metal alloys. Ferrous and non-ferrous alloys. Structure, properties, and applications
of ceramics, polymers, and composite materials. Properties and applications of
electrical materials. Electrical properties of materials. Magnetic properties of
materials. Corrosion and degradation of materials.

HAAWSNISUS :

1. aunsnefuneesdusznauuarlassaisiugusuisdnumsautinigg vesiagnis
Aenssula

2. AHNFOTIMUNNTEUIUNITHAALASNTEUIUNINAFBUIANUALIATIERAMUNINILAZ AN
GRGIRBIIGN

Tanla

3. anunsnidenldianiimanaudmnsunuimngsunune o

Learning Outcomes :

1. Able to explain the components, basic structure, and various properties of
engineering materials.

2. Able to classify manufacturing and testing processes for materials and analyze the
quality and integrity of materials.

3. Able to select suitable materials for various engineering applications.
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INC 102

ﬁugqumsi’mu,a:msmuqunizmumswam
Fundamental of Instrumentation and Process Control
3 (2-3-6)

F103USAU/5 83T 88N

Fy1UeAunaY : hudl

LUgITEUUNTIALAE ATUANNTEUIUNITIUIIUEAAINNTTY, mﬁmﬁugmuaz
Mma"i’mﬁugm, @mé’ﬂwmzﬁuaqm%qﬁﬁm, wanmsvheuLazsdenldnueieiloInm
WUINIEUIUNITANNa luaugRaImMNTSH WY @uUN AU SEAY SRIINSIYa USe N3
wieudl uag Of, gunsaimunudugatie, deruauuuuiiled (Proportional-integral-
Derivative (PID)), inA1uAuiiLoad (Programmable Logic Controller (PLC) UfUmns
Lﬁmﬁum%aﬁai’mmﬂG]LLasmsmuam Tawn ms"’imLLasmi‘LSﬁLﬂ%"aﬁﬁai’MWﬁwﬁugm,
Audnuaizvesedosiledn, mstagamal, mstarudy, suussdyaasnnsgi, Msie
JEAU, NM9IASRIIN15IME, FIn919T039, N13AIVANLALAIAIUANLUUTLER way N131leu
lUsunsuiiheadiazn1sussynaly

Introduction to instrumentation and process control system, Basic
measurement units, Instrument characteristics, Basic principle and selection of
industrial  instruments for measuring temperature, pressure, level, flow, force,
motion, and dimension, Final control element, Proportional-Integral-Derivative (PID)
controller, Programmable Logic Controller (PLC)Experiments on instrumentation and
process control: Fundamental of electrical measurement, Instrument characteristic,
Temperature measurement, Pressure measurement, Signal transmitter, Level
measurement, Flow measurement, Force measurement, PID controller and control,
PLC programming and its applications.

HAAWSNISISEUS :

1. mmma%maﬁmmawm8'?@5:1315&ﬂ'm/‘f’musuaﬁzwmuﬂmLLazmﬁﬂﬁugm
YoanszuIunstugnamnssule

2. 41015003 U NYAIEHATNANNI5VBINITTIUTB RAS el TR FauUsudnTy
NITUIUNT WU QUUQI, ANAY, dTINTTInauas sy LAYAADAIUAIDY 9 Fendula
3, annsaidenldieiosiotnlunszuiuniss q Iegamnzauiudnueauznisvau
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4. a1unsatdenlanalnlunisusuaismudsyesnssuiunis (Final Control Element)
IFeghaumnzaniudnuaznsvhauinanseiy

5. awnseesuievdnmainnulazdsnuiimuaslunszuaunisuuu wled (PID) way
Wsunsuiaasdnmoulnsaass (PLO) 1o

Learning Outcomes :

MEE 111
NSLVYULUUIAINTIY
Engineering Drawing

3 (2-3-6)

183 I0IAU/5183 v E8N

FyrueAunay : bl

gunInilisuuukaznsty U fidnusuardiay Mawsennulsuwuy Ny
JUSUIANAN NNR1EBaTEENIIHN NTUBNTUIAYEITA NINRILVDIA LHULAZITEUIU AN
P8 nniteveliea (nwlelawnsnuazdeudn) nwdawazdosntiulumalfiRvesnines
WUULAENTEUIUNMINGR ANNMEIUazdenveasinnululuy Msidonuenvwialii uay

LAZLNTIAINARIALARBUVBITUIA m’;z’i’a@mam LNEUTIAIUARIALARBUNILIVIALIN
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\nderuazmidafilunden Wes au aluadl aufuwagnuadh dydnuaininden uwuudanu

Instruments and their use. Applied geometry. Lettering. Orthographic drawing
and sketching. Dimensions and notes. Orthographic projection of points, lines, planes,
and solids. Auxiliary view: points and lines; planes and solids. Pictorial drawing:
Isometric and oblique drawing and sketching. Sections and conventional practice.
Drawing and the shop. Dimensioning standard features, dimensions of size, location
and correlation. Surface texture. Fits and tolerance. Geometric tolerance. Screw
threads, threaded fasteners, keys and splines, rivets and welding. Gears. Springs.

Working drawing: assembly and details, Introduction to computer aided drafting.

NAAWSNISISEUS :

1. U LUNINRILBBITENT AN LA

2. guNsalsunN AN Al

3. A1 ENLATE3 UMY HazALARIRLAAe U zaL e
4. anusadenuasifounndiutssnaunisnaiimansale
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5. aAunsaduuUdIule

Learning Outcomes:

1. Ability to draw orthographic projection

2. Ability to draw pictorial drawing

3. Ability to choose and describe appropriate roughness and tolerance
a. Ability to choose and draw appropriate mechanical components

5. Ability to draw working drawing

MEE 114
NSLVYULUUIAINTIY
Engineering Drawing

2 (1-3-4)

183V IUIAU/5183 v E8N

FdeAunow: Tl (FwsulinfnwuenudngnsanzIAinssuAans)

guUNsalEuRUULAENISTY WU FISNYIHaYARaY NISWTENNUTEULUY N8
JUSVIAMN NMRNE0RITNTINTIA ANIiANBISEE AINAR NITUBNIUIAVBIR WULLaE
nsEUIUNITHER ndeanasiBafiduindes fu auiuaruuudnuy wugtnsdounuy
AILABNNIADS

Instruments and their use. Applied geometry. Lettering. Orthographic drawing
and sketching. Dimensions and notes. Pictorial drawing: Isometric and oblique drawing
and sketching. Sections. Drawing and the shop. Dimensioning standard features,
dimensions of size, location and correlation. Screw threads, threaded fasteners, keys
and splines. Springs. Working drawing: assembly and details, Introduction to computer
aided drafting.
NAAWSNISISEUS :
1. anansadeu 1§ fdnus diay waedsunmsuadaiug s
2. annsaldeun maigenssonsiin amdn awauda (nwlelwiunsn waydeuda)
3, gunsavenauedd oy wasdonuenvunainld

4. AUNSEUNINYDY AN aUse frdanidundsinasaunuudaanule
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Learning Outcomes:
1. Able to draw lines, letters, numbers, and basic geometric shapes.
2. Able to draw orthographic projections, sectional views, and 3D views

(isometric and oblique).

3. Able to specify basic dimensions and choose appropriate dimensions to
indicate.
a. Able to draw images of wedges, springs, threaded fasteners, and create

working drawings.

MEE 115
NISIIYULUUIAINTITU
Engineering Drawing

2 (1-3-4)
$1873910IAU/ SV UGN

Futeduniou: Lill (Frwsulinfnwiuenudngasifinssuasana)

UNIITEURUULAZNTTIY LEU MdNYIWALAIAY NTNTENNUTEULUY N5LT8U
sULTUIAER ANRIEBDITANTIN NMTUBNVUIAYDILFA NINRILVBIA LAULAZITZUIY NN
918 nmdianeisea (Mulelaun3nuas douda) nmdnwazdesniulumsdjifvesnin
AN TEULUUNINRIE9D55NIINUATNNELTRMEADUNIADS

Instruments and their use. Applied geometry. Lettering. Orthographic drawing
and sketching. Dimensions and notes. Orthographic projection of points, lines, planes,
and solids. Auxiliary view: points and lines; planes and solids. Pictorial drawing:
Isometric and oblique drawing and sketching. Sections and conventional practice.
Using computer aided drafting for orthographic and pictorial drawing.
NAAWSNISISEUS :

1. anansadeu 1§ fdnus fiav waedsunmsadeiiugu daefesdiefunuy

2. A1UNIORIUNINRILDDITANTIN AMRIBVDIPA LFU TLUIU AINYIY AINAR AWay

i v
A b =

1R (nmwlelownsn waz douda) wazuanIUIATATUNUFIUAIBLATENIDLTEULUY
3. @70150LT8UNINRI8R0558NI1TN AINaINTALAZUDNIUIALR TUNUFIU Al
AOUTIADT

Learning Outcomes:
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1. Be able to sketch 3D of simple mechanical parts and to correctly use drawing
instruments.
2. Be able to draw orthographic projections and provide correct dimensions. Be

able to draw and sketch isometric and oblique drawing for simple mechanical parts
and to identify sectioning and its practical exceptions for simple mechanical parts.
3. Be able to draw orthographic projections and provide correct dimensions

using computer.

MEE 214
naANansIAINTIY

Engineering Mechanics

3 (3-0-6)

$1873910IAU/ SV EDN

FvUsAUnaU: PHY10301 LSMaTNISIARUT 1(1-0-2)
PHY10302 nsduLazAdy 1(1-0-2)
PHY10303 Wandgauman 1(1-0-2)

9

arufilosuieaiuainmant seuvvesuss auga Tasaadna anudenniu
mmiﬁaaﬁuﬁmﬁ’uwai’m Alinfnd uazAufndvatayna ARnduassEuLaYNIA
Introduction to Statics, Force Systems, Equilibrium, Structure, Friction,
Introduction to Dynamics, Kinematics and Kinetics of particles.
HAAWSNSISEUS :
1. agUndnniswaranudiesiufeiunamansimnssy
2. gsungsruuLskasluualy 2 TAuag 3 17
3. @519 Free-body diagrams (FBD) LLawJ'isqﬂ(ﬂ%’ﬂgm'ﬁLﬂﬁauﬁmaaﬁaﬁuLﬁaiLﬂiwzﬁ
aunaveseuIALaIngudnniiluszuy
4. Uszgndlindnnisaunaveseyniauazinguisnislussuruiiioduainusanisly
1A59a379 2 {R
5. Tineiaunavosinguianislussunuiifsadesiuaadean i
6. AuumAusTesyaguinansnauasluLim NI veIgUNTINg 9
7. MvdnnisAuandndiiiolinszinaiedeuilussuiuresoyniauag sutayna
8. Uszyndndnnsvesnu wdanu Suitauazlusmdy lunseSuiensindeuiiveseynia
Learning Outcomes :
1. Be able to summarize general principles in mechanics.

2. Be able to explain two-dimensional force systems.
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3. Be able to construct free-body diagrams (FBD) and apply Newton’s Laws of motion to
evaluate equilibrium of particles and 2D rigid bodies.

4. Be able to apply the principles of equilibrium of particles and rigid bodies to evaluate
forces in structures.

5. Be able to compute the center of gravity and centroid’s locations for bodies of
arbitrary shape.

6. Be able to evaluate equilibrium of 2D rigid bodies in the presence of frictional forces.

7. Be able to apply kinetics concepts to the planar motion of a particle/particles.

8. Be able to apply kinematics of work and energy, impulse, and momentum to the

planar motion of a particle/particles.

MEE 216
NMSIUYULUUAIADUNINDS
Computer Aided Drawing
1 (0-3-6)
$1873910IAU/ SV UGN

AYIVIAUNDY : MEE 111 NISHU8ULUUAAINGSY %38 MEE 114 n1SL08ULUUIAAINTTY

3901 \Humsuugiimsldeureninmesintielunudounuu nasnsumsadng
Tuiaa 2 §if waw 3§ Sn1sldedsiugiu 2 §f wu ndueida sketch A line, rectangle,
circle, arc, spline, trim, extend, mirror, convert entities, sketch relations, dimensions
WJusu LLaxﬂﬁjmﬁwé’q 3 97 dvduatiatuay Wy extrude, plane, revolve, sweep, loft
fillet, chamfer, shell, rib, pattern, surface Wudy Glaamﬁ]umm%}ﬁamwﬂizﬂaUS‘?}Imm
LLa3msﬂw%ud’mmmgmuﬂ%ﬂm Mntyhnsassuuduninats nmweae wavamen
MnTuUEeTuuUsTneuRiad 1 dnuenuun uavswavidenluwuy Tudieineandu
nsuuziaderiunaulafisiy 1wy render, sheet metal , weldments, motion 524y
Samsimsedimaimnssulvlusednmniidedu

This course provides an introduction to computer aided engineering drawing
through the use of CAD software for two dimensional and three-dimensional models.
Basic knowledge about computer and CAD software for design. 2-D sketch
commands; line, rectangle, circle, arc, spline, trim, extend, mirror, convert entities,

sketch relations, dimensions, etc. 3-D commands for part modeling; extrude, plane,

revolve, sweep, loft, fillet, chamfer, shell, rib, pattern, surface, etc. Assembly
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modeling from parts and standard libraries. Creating 2-D drawing; orthographic,
auxiliary, pictorial and section views from part and assembly associated with all

the necessary dimensions and details. Introduction to advanced topics and modules;
render, sheet metal, weldments, motion or finite element analyses.
HAAWSNISIUS :

1. a¥9Bunu 3 87 wartudiuuszneunmna saelusunsuaeuiinmesle

2. A510HUUNTUY warBudiuusznounenadelsunsuneufinmesle

3, Fonldrdwe g nlusunsureufiomes thuldeuldesanueay

Learning Outcomes :

1. Ability to create 3D parts and assembly using a CAD software (SolidWorks).

2. Ability to create parts and assembly drawings using a CAD software (SolidWorks).

3. Ability to select and apply appropriate commands and modules.

MEE 217

NAANEN3IAINTTA

Engineering Mechanics

3 (3-0-6)

183V I0IAU/5 183 E8N

JurdeRunion : PHY10301  wsswagniswdoudt  1(1-0-2)
PHY10302 MsduLazAdY 1(1-0-2)

PHY10303  Wandaaumnw 1(1-0-2)

]
v 4 = % a

ANUSLIUBIAULALINUADAANEAT TEUUVDILTI duna TAseas19 Anudeaniu

Y

D

mmifﬁmﬁuﬁmﬁ’uwai’m Anfed wazfufndvetonnia AwAndvesseuuaynia
wazAfRduasIngings

Introduction to Statics, Force Systems, Equilibrium, Structure, Friction, Virtual
Work, Introduction to Dynamics, Kinematics and Kinetics of particles. Kinetics of
systems of particles and kinematics of rigid bodies.
HAANSN1TITEUS :
1. agﬂwé’ﬂmiLLazmmiLﬁaaé’uﬁmﬁ’mamamﬁmmsm
2. Wlaszuusawazlumudly 2 Jfuay 3 46
3. @319 Free-body diagrams (FBD) LLazﬂizqﬂﬁlﬁé’fﬂgmiLﬂﬁauﬁmaaﬁaﬁmﬁammwﬁ
aunavaseunALaringudunisluszuiy
4. Yszyndldudnnisaunavesoyniaazingudanislussuruiiioduanusinigly

aa

1As9d519 2 05 way 3 U/
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5. ineiaunavosinquianislussunuiiAsadesiueandenyuusi

6. AuummuisesaguinaananaglusdmNdoveITUNTIig 9

7. Mvdnmsfiundndiielinsginisindeuiilussuiureseynauas syuteayna

8. ldvannisAwusng laeldnannisau wdsnu duiaduaslumug

Learning Outcomes :

1. Be able to summarize general principles in mechanics.

2. Be able to explain two-dimensional force systems.

3. Be able to construct free-body diagrams (FBD) and apply Newton’s Laws of motion to
evaluate equilibrium of particles and 2D rigid bodies.

4. Be able to apply the principles of equilibrium of particles and rigid bodies to evaluate
forces in structures.

5. Be able to compute the center of gravity and centroid’s locations for bodies of
arbitrary shape.

6. Be able to evaluate equilibrium of 2D rigid bodies in the presence of frictional forces.

7. Be able to apply kinetics concepts to the planar motion of a particle/particles.

8. Be able to apply kinematics of work and energy, impulse, and momentum to the

planar motion of a particle/particles.

MEE 223
QUUNAANENS
Thermodynamics
3 (3-0-6)
F1e3UIAU/S 183U EN
y1UsAUnaU: PHY10301 Lsuaznswedeudl  11-0-2)
PHY10302  m1sduuazady 1(1-0-2)
PHY10303  Wandaaumnw 1(1-0-2)

uAnuazd1faAL gy oMl ulazANTou AnaNTRYeIENTUTAND
wazasalen ngteniliosgumwamaniuaznisUssenAfusEUUAIUANNIALAYAUAN
USins ngtiefiaesvesgammanmans nsfleguesieulnst ipdnsnidsleuazenna Tgins
msvianay lelaswed unidesfunisaiemanudou nsthanudeusuuasds 1 7
NTNIALTDULUUDATERUUTIAU NMTLNSIEALSaU Jrin13aemAusoulLuUsIu

Basic concepts and definitions. Temperature, work and heat. Properties of a

pure substance and the steam tables. The first law of thermodynamics and its
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application to the control mass and control volume. The second law of

thermodynamics, entropy and availability. Air and vapour power cycles. Refrigeration

cycle. Psychrometry. Introduction to heat transfer: steady-state conduction one-

dimension; free-convection; forced-connection; radiation heat transfer; combined

heat transfer.

HAAWSNSISEUS :

1. o3veddanusarfondiierdostumesiulaunindls

2. FeureunvesTEUUkarSuARSInE s uiiedeatusyuumamestulawindle

3. ’e)%‘U']EJﬂ’]iL‘UgEJTJLL‘Uﬂ\‘iﬁﬂ’]’JSGUENﬁﬁWSG]’]QJﬂﬁ%‘U’J‘Uﬂ’ﬁ‘W’NLV]E]%IZJI@U']ﬁﬂﬁlﬁ

4. szyanghazandinianeslulauiindvesaaisaign1sUanisns N1581UA191N

LLNUﬂ’]WLLﬁ%ﬁMﬂ’]iﬁﬂ’]Uﬂﬁ

5. Uszgndldngmameslulaudndlunisiiesey uasuidgmeunsaitugiumanesla

Taundindla

6. Uszenalingniamesiulauindlun1sseuan1isvesaansniunssuiun1suas inansmng

weslulaundndls

7. Yszifiuanuduldldvesnszurung wasiginsmameslulaunfindsenisléngdod

iluwazngieiaesveuneaslulauiindls

8. WA indnsudnmduazindnsnmsvienudule

9. Binsinsrurunseemanuteuouly

Learning Outcomes :

1. Be able to explain the definitions and related concepts in thermodynamics.

2. Be able to write the scope of the system and energy interactions related to
thermodynamic systems.

3. Be able to describe the changes in the state of matter according to thermodynamic
processes.

4. Be able to identify the state and thermodynamic properties of matter by using
tables, reading values from diagrams, and state equations.

5. Be able to apply the laws of thermodynamics to analyze and solve problems in basic
thermodynamic equipment.

6. Be able to apply the laws of thermodynamics to determine the state of matter
according to thermodynamic processes and cycles.

7. Be able to assess the feasibility of thermodynamic processes and cycles using the
first and second laws of thermodynamics.

8. Be able to analyze power generation cycles and refrigeration cycles.

9. Be able to analyze air conditioning processes and combustion processes.
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MEE 224
IANTIUYUNAN
Thermal Engineering

3 (3-0-6)

13 10SAU/5 183800

AyrUsAunaY: PHY10301 LSILaTNSIAAeUR 1(1-0-2)

Qo A

PHY10302  ns&uuavAau 1(1-0-2)

s

PHY10303 NAndauinn 1(1-0-2)

9

[

FsfATALLIARTLg Y AnauTRvesansUIans uazauiou ngUomued
fonfluardoaosvesguumarant toulnsd Yndnsmds (edesteiuloduasiadosiaiy
fine) Tndnsnisianudu szuunisuiueinie

Definitions and basic concepts. Properties of a pure substance. Heat and work.
The zero, first, and second laws of thermodynamics. Entropy. Power cycles (Steam

turbine and Gas turbine). Refrigeration cycle. Air-conditioning unit.

HAAWSNI5IUS :

1. odunevdnnsiugiuvesguvmaeansaaadn

2. 95U 1UVINAUAG 9 VDIDUNNAAIENS LYW 1IA WA BN il AU
Dusiu

3. osuevdnmsiiuguuarnsUszandldngmsonvmaans

4. Anseiindnaeng q wu Yndnatds Gedestaiuled uanedostaiufe Yndns

Ay wagszuunsuSuenie

Learning Outcomes :

1. Explain  with right understanding about the subject and classical
thermodynamics.

2. Demonstrate an understanding of the concepts of conservation of mass,
conservation of energy, and the second law of thermodynamics.

3. Demonstrate the ability to apply the principles and the application of
conservation of mass, conservation of energy to thermodynamics.

a. Analyze the performance of power cycle (such as steam power plant,

refrigeration cycles and vapor compression cycles.

MEE 428
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INYIANFATIURNIN
Thermal Sciences

3 (3-0-6)
F13UsAU/5 83T 88N

FyrueAunay : bl

wAsiiuguvesgaunarnans namansvasiva nslvsl wagnsdiemaudou ng

Yosgavnamans Megauad namansvedlva nsaiemanuiou gunsaliinisivauuy

A Tndnsnisvianudu nislwanisluwaznisivaniouen

Fundamental concepts of thermodynamics, fluid dynamics, combustion and heat

transfer; Law of thermodynamics; Ideal gas law; Fluid mechanics; Combustion; Heat

transfer; Steady flow devices: Refrigeration cycles; Internal and external flow.

HAAWSNISIUS :

1. awnsolawnAefiugiuveavesiulauniing
aunsnsryanMzuazautinianeslulauniinavesadans
annsoiesgvinsyuIuNuargUnsuiugumaestalaunding

ansnnlakAniiugIuveIvediva wazvatlviaads

2

3

4

5. @NU150AUIMENNITNAIUY ammiaﬁﬂﬁma aunsluusuvesvesliag

6. anunsaswinnsialune

7. @unsaAunnsinaniguen

8 mmmLsgﬂwé’ﬂ‘ﬁugmsummsﬁwL‘Vlmmiyau

Learning Outcomes :

1. Demonstrate an understanding of the fundamental concepts of thermodynamics.

2. ldentify the states and thermodynamic properties of matter.

3. Analyze basic processes and equipment related to thermodynamics.

4. Comprehend the fundamental principles of fluids and fluid statics.

5. Calculate the energy equation, the mass conservation equation, and the
momentum equation for fluids.

6. Calculate flow within pipes.

7. Calculate external flow.

8. Understand the fundamental principles of heat transfer

MEN 111
VenIAINTIY

Engineering Materials
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3 (3-0-6)
I IVIAU/ N8IV AN

Ay1UeAunay: bl

arusidossiuieniuimnsuian Wunsoonuuy madenld uaznismanan

FudernudnRusTeninelasadne Auaudi wazn1suussuian tulave lavenay wel

was 1 we9ndn warfandsszney anudiugiuvedlasadisosneu Wusvermo

laseasanan lnseainegania wazuwnugiaunavasna wazanudnlaaudising 9 veedan

91U dutiniena audfnaad autinisanuiou audinieivi aud@nisudivan

autAnauas audAnisuns audnsiumiunisianieu wazwgAnssuniaidesanm
Introduction to materials engineering (i.e. design, selection, and

manufacturing). The structure-property-processing relationships in metals, alloys,

polymers, woods, ceramics, and composites. A basic knowledge of atomic structure,

atomic bonding, crystal structure, microstructure, and phase diagram. Understanding

materials properties; such as, mechanical, chemical, thermal, electrical, magnetic,

optical, diffusion, corrosion resistance, and degradation behavior.

HAAWSNISISEUS :

1. dielidnlanszuiumsuansdnsusinldfanmadmnssusing o 1éun Tavzuas

lavignay wodkues Januay wInilin uarAaUNIe

2. vitelhAnaudlafuguvessuduiusvodasiaing audhsueie

ASTUIUNISHARN IR

q

1%
va A Y

3. ieldrlaaudRtuguvesagimnssunasnindentdagdesiu

Learning Outcomes :

1. Ability to understand manufacturing processes of engineering materials such as
metals and alloys, polymers, composites, ceramics and concrete.

2. Ability to understand fundamental relationships between structure, properties,
and manufacturing processes.

3. Ability to understand basic properties of engineering materials and their usage.

PRE 103
wAlulagn1sHan

Production Technology
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2 (1-3-2)
I IVIAU/ N8IV AN
Fy1UeAunay: hudl

[V

nulsusimaziasasiiena : nslduasnisseadnueiesfiodiawuu wdesdiedn
w3esfiefivinaudieile wn3eslefivinaudiefidedu n1siundeidieudivnazane
Tnssadeumdeandauaznsldau indenanz wisein wladla amnudifawasdnsinng
Jounsiauierdesdona nulavewiuwaznudonlans : wissllouaziniosfionadild
dmdulavzusiu Janfldvinlanzuiu nsutssiinvessuiramasuade axndu n1sdu
avidunaznisde nsdeudefedendiauuazevianiidu nsidenenda nsinsefng
SonTaulazesiniiau nsdnmenatau nskaulszaulaznsUan3manuay n1siden
Barlnsauazaniowdy nsdendnuazdin n1swseuseaideu nsnTadeusesidey
Fitting & Machine tools: Use and care of lay-out tools. Measuring tools. Hand
tools. Power driven tools. Tap and die threading. Center lathe construction and its
uses. Drilling Machine. Milling machine. Shaping machine. Cutting speed and feed
rate. Machine tools operations. Sheet metal & Welding: Hand tools and machine
tools for thin gauge work. Sheet metal materials and supplies. Classification of
geometrical forms. Seams, seaming and joints. Basic principles of oxy-acetylene and
metallic arc welding. Oxy-acetylene cutting. Plasma Cutting. Brazing and soldering
of sheet steel. Selection of electrode and filler rods. MIG & TIG welding. Edge
preparation. Inspection of welds.
HAAWSNSISEUS :
1. dhAnwannsaldiedesflowniesdnsiugulunshaudeauuaensowasd ussuu
%)
2. ndnwannsadentdindesdeiniestnslumshnuiiugulpeneldanudasnfon
NANIAINTIY
Learning Outcomes :
1. Students can use basic hand tools and machine tools to work safely and
systematically.
2. Students can choose hand tool(s) and/or machine tool(s) to work in basic work

under safety according to engineering principles.

PRE 110
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n1sUszassiugudieiiasiiavuiaiin uasindasiiona
Fitting and Machine Tools
2 (1-3-2)
3R/ eI EeN
dsAunau: 1
msUFuuss : malfuastigsnuiedesiioniouuy indesdiotniiugiu  eesde
Yuadn NsUJURMUUTULEY nMsvindeamefitluazane auantRvaznisldauves
Tanelaeii o LU m%aﬁaﬂ%’mmﬁugmﬁu 9

« = 19 d' = aa 9] 44' = 44'
LATRNUDNg IﬂiﬂfﬁqﬂsﬂaﬁLﬂi@\‘iﬂaﬂLLagjﬁﬂq{[ﬂN’]usﬂ@ﬂLﬂiaﬂﬂaﬂ LATBNLNY

1%
wva

Anuswanaronsieulunsnawuaziany miﬂgjumﬁugmuum%mﬁﬂ 1w n1snNasUen
12 N13nAsUINK 1151978 Lagn1SNaINaY)

Fitting: Use and care of lay-out tools. Simple measuring tools. Hand tools.
Simple fitting exercises. Tap and die threading. Properties and uses of common
metals. Simple power driven tools.

Machine tools: Center lathe construction and its uses. Sensitive drilling
machine. Cutting speed and feed rate in turning and drilling. Simple lathe work:
turning, facing, drilling and threading.

HAAWSNIS5US :

1. ﬁfﬂﬁﬂmmmsaﬂﬁﬁ’amuﬁuLﬂ%qﬁaLﬂ'%laﬁﬂsﬂaﬁugmlﬁasmgﬂﬁaaLLazUaaﬂﬁa

2. tindnannsaidentdiedesiiouargunsaflunisndatuanunuuwuuls

3, dnAnwauisannunsieiidudunewiielfiineuasninuazUasadelunis
WU

Learning Outcomes :

1. Students can work with basic hand tools and machine tools correctly and safely.
2. Students can choose tools and equipment to manufacture workpieces according
to engineering drawings.

3. Students can plan tasks in steps to facilitate and be safe in work.

PRE 141
N33UBNIINER
Manufacturing Process

3 (2-3-6)
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Ay1UeAUnau; bl

Auvasadielunsvieululssy naufuarannuslunseuIunsuan NseuIuns
JugUieiadosdionaviaiig nssvaunadenlanzuaznistusulansuny nszuauns
sdelavy uaznszuaunstugluuuiiay madenldanlunssuiunisndn musteiiugn
YDIAUYUNITNER

UFtRnsmadiunsldiedestiondadieg nszuiunsudaiiuguuuaiesdena
Ly ﬂismum‘i%ugiﬂmamiﬂﬁa \A30ein A3enany nszutunsiferlangieisnnden
ufauaz i mgmumﬁugﬂimmw«'u NMsPuLNuAALaENTUTENOU

Safety in workshop. Theory and knowledge in manufacturing processes.
Workpiece forming by using various machine tools. Welding and metal sheet forming.
Metal casing processes. Other special manufacturing processes. Material selection for
manufacturing processes. Manufacturing cost.

Practices on various tools. Machine tools and their processes. Gas and
Electrical arc welding. Metal sheet forming. Metal sheet drawing and assembly.
HAAWSNISISEUS :

1. dnfnwianunsaesuiey Lmemﬁm‘ﬁugmmwé’ﬂmi YINTIUTTNINAINIIAINTTY
2. thnwansadenlfindesdiolunssuiunmanngldanuvasasomundnismnssy
Learning Outcomes :

1. Students will be able to explain the fundamental concepts and principles of
engineering manufacturing processes.

2. Students will be able to select and use tools in the manufacturing process while

adhering to safety principles in engineering.

PRE 260
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Foundry, Welding and Sheet Metal Practices
1 (0-3-2)
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nunaelave : aruvaeadelulsmae w3ssdleniasdnsdildluaunds nsi
WUUVEOTITIETU 3YinsEaIy Nsvaeergiileuua NoAINaY
ulaveukusazaudenlany : auvasadelulssnulansuiunazaudenlany
\iesilouaziaiasiionadilidmiulavsusiu nsutswdaveszuitmiasviada nstu
avifunarnisronsilion msfndefeoendaularesieiidu nslonensalave Nsuay
UszanuarnstnnTumdnuaiy n150573 deusesifen

Foundry: safety in foundry shop. Tool and equipment. Greens and molding
pattern making. Aluminum and bronze melting and pouring.
Welding and Sheet metal: safety in sheet metal and welding shop. Hand tool and
machine tool for sheet metal work. Classification of geometrical forms. Seaming
and joints. Oxy-acetylene welding and cutting. Arc welding of metal. Brazing and
soldering of sheet steel. Inspection of welds.
HAAWSNISIUS :
1. dnfnwanunsnesuiguazaiunsaufianiungeanulasnsi
2. ndnwanunsaufoiuazUsusesuusnsinumuenashuhidenisifeniiveuning
3. dnAnwannsaujinudunguiesuinvounu smuildueuvine
4. thnwannsnaiwaruioifunudouasdusulavsuuruiadnauilds
1OUNUE

a a

5. ﬁfﬂﬁﬂmmmsaa'ﬁmEJﬂﬁzmumiwéaiawﬁugmmaﬂaz ULUYUNAULASNDILANNAN

Y

6. dnAnwianansathanuiluvssendldlunseuiunisvaelansduld dnviadaanunsavinau
g1

1 £ [y o ) = v
@Sqﬂgﬂﬁ]@ﬂﬂaaﬂﬂﬁLLGSV]'NWUQJUWNVL@

[
=

7. tin@nwanunsafuiusalanzusy Wiewandndusulavgusunudiimue

Learning Outcomes :

1. Students can explain and be able to follow safety rules.

2. Students can practice and adjust working variables according to the documents in
the assigned welding topics.

3. Students can work in groups to take responsibility for assigned tasks.

4. Students can create works related to welding and forming small sheet metals as
assigned.

5. Students can explain the basic casting process of aluminum alloys and copper

alloys.
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6. Students can apply their knowledge to other metal casting processes and work
correctly, safely and as a team.
7. Students can calculate sheet metal cutting. To be used to bend and form sheet

metal as specified.

PRE 290
ﬂ'liﬁ'ﬂn'lmaw%mimﬁﬂiqmm‘wniiu
Industrial Organization and Management
3 (3-0-6)

F1e3UIAU/5 8B NEN

AyrUeAunay: bl

VANNITUIMITOIANT 1AT9A519U8989ANTLURAAMNTIN WUIAUANYBINITAIUAY
ATINIW NNTINUHUNNTIAINGEISIUIBANNEZAIN NTHAUIHARSUITAYA1TNEIN 5]
88AU1Y NIATUANIER NITUTITNITHY NTUIUITNTNAN

The nature of management. The structure of organization and the industrial
system. Quality Control concept. Facilities Planning. Product development and
demand forecasting Material control. Financial Management. Marketing Management
HAAWSNIS5US :

1. dnAn¥Ia1u15095UIENANNITUTINTOIANTYAAIMNTTN NITAIUANAMNIN NITUINIT

ATAATIN NITUINIINTRUY

2. dnfnwianunsaUszgndlivannisneinsalsenung N15USMITHALAIUALIARAIAGY

3. dnfnwianansaliesed Wisuifsuuazdnduladonmadenves nanaunudngeds

DIUIYAIUALAIN

Learning Outcomes :

1. Students can integrate science, technology, engineering and mathematics
knowledge appropriately.

2. Students can perform tasks that are responsible for their own responsibility.

3. Students can use the mathematical model and interpret the results to relate to

the problem.
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Industrial Quality Control
3 (3-0-6)
I IUIAU/ S8V AN

AU9AURBU: Probability and Statistics #3aLiguLyin

#01ULVDINTAIVANAMAINUALNITUIMITANAIN UWUIAIUAANUFIUYDINT

(2

AIUANAMNIN N13UTEYNATTNITNIETALUNITAIVANANAIN NITATUALANAIN

9

a I

nszurumslavenduadn Imnssuanudndedodmsunaundn nslesedauaianse

PaNsEUIUNg wadianstnaswiegiufieniseeusu FTUUMTUTMTANN
State-of-the-art of quality control and quality management. Basic Concept in

quality control. Statistical application in quality control. Statistical process control.

Reliability Engineering for Manufacturing. Process capability analysis. Acceptance

sampling technique. Quality management system.

HAAWSNISISEUS :

1. ﬁfﬂﬁﬂmmmma'ﬁmEJLmemﬁﬁﬁmﬂmmwlﬁ

2. ﬁﬂﬁmenmmsmzu‘ﬂmmﬂmmw‘uaﬂﬂizmumi‘ﬁﬁﬂﬂﬁ

3. dnfAnwianunsaldenisnisuasinatanianisamuaununn sudsEanulagndes lag

aonAdosiugaUsEaNRTiimuaasdoyadil

4. ﬁfﬂﬁﬂmmmmﬂﬁzqmﬂs{ﬁ%mi WATANINITAIUANANAIN FIUDIATNUALLINIG

Beswulunsuidgmamninresnszuaunisiials

Learning Outcomes :

1. Students can explain the Quality concepts.

2. Students can define a problem in the interesting process.

3. Students can select QC methods and techniques properly and interpret the results

in the engineering context.

4. Students can apply QC methods and techniques and also provide solutions for

solving the quality problem.

PRE 372
anuuztlunasadfdmsuiaansg
Probability and Statistics for Engineers
3 (3-0-6)
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Reulvvasmedv  Avadedunieu: MTH10201  guifsifandinmans drdulazeynsy 1(1-0-2)
(63) MTH10202 VA3 lEunTarszUluUTaaulin wasilanduinmes  1(1-0-2)

MTH10203 Uswusuanedu 11-0-2)
AB5UNYIIEAYN LAMANYEIUTEINT AwnegnazAmsived wellansindwiness atn
(nwlne) Wanssan vguianuiiazdu fudsgu nguinsdeaulatnsdinsdedulasuuneunas

MRINIINARRY) ADATDUNIY N15IATIENANLUTUTIN MTIATIEYNISR00ELAY
avduiug nmsliiinsmeadfdieduedestielunisudiym

("ME199Ng ) Concepts of population. Sample and parameters. Sampling techniques.
Statistical description. Probability theory. Random variable. Decision making model.
Statistical inference. Parameter estimation. Test of hypothesis. Analysis of variance.
Linear regression analysis. Using statistical methodology and techniques as a tool in
problem solving.
HAAWSNISIUS :
1. dnfAnwanunsaaiuiendnnis LLu’Jmmﬁm‘ﬁugm%aaﬁﬂumuimﬂiiaﬂéf
2. dnfnwanansadenisnisuasmaiianieada sudsdenuldgndes lnvaenadesiu
rUsTasATiunLaTeyais
3. dnfAnwianunsaussendldisnisuasinadansadialtunisuidymmieiiuininssy
Learning Outcomes :
1: Explain the meanings and concepts of population, sample, parameters, and
sampling procedure.
2: Explain the concepts and basic principles of statistical techniques (both descriptive
and inferential statistics) in the engineering context.
3: Apply the statistical methods and techniques (both descriptive and inferential

statistics) as the tool for solving problems in the engineering context.

IRAIY PRE 380

Ha518391 \ATEFANENSIAINTTY
Engineering Economics

FUIURUWAR 3 (3-0-6)
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Basic concepts in engineering economics. Cost concepts and cost estimation.
Time value of money. Methods of comparison. Sensitivity analysis. Replacement
Analysis. Break — even analysis. Depreciation. Estimating income tax consequences.
Decision under risk and uncertainty.
HAAWSNISISEUS :
1. InfnwanunsndnsgrieadusenaufiuukasUsEuIanSRUYLY
2. ﬁﬂﬁﬂ‘mmmsaﬂisqﬂxﬁﬁﬂé’ﬂmiﬁwaﬂLﬁu‘ﬁ'Lﬂﬁl‘ammaqmunaﬂumsﬁwmmﬂimaL'f‘i‘u
3anLfiguinlugiaaIviseganailng
3. dndnwannsadeseyt Wisuieunazdndulaufenmadonveinisamu
4. ﬁfﬂﬁﬂmmmsaﬁmeﬁmsamuﬁﬁmaﬂiwumﬂmmL?iIENLLasmmlmLﬁuau
Learning Outcomes :
1. Students can apply the principle of the time value of money to calculate
equivalent cash flows over any period or time point.
2. Students can analyze compare and decide on investment options.
3. Students can analyze investments that are affected by risk and uncertainty.

4. Students can analyze cost elements and estimate costs.
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Anan Fo (nwlne) Fo (nMedangw) U luga Fo (nwlng) Fo (nedangw) 1Y
wienn wienn
CHM103 Lﬂﬁﬂﬁugm FUNDAMENTAL 3 CHM10301 5RuazaENTUTENY Elements and Compounds 1(1-0-2)
CHEMISTRY CHM10302 | @ansuazmswaeuuda Matters and Changes 1(1-0-2)
CHM10303 IAUANANT hay aUna Kinetics and Equilibrium 1(1-0-2)
MIC101 Tinervily GENERAL BIOLOGY 3 MIC10101 IR CELLULAR BIOLOGY 1(1-0-2)
MIC10102 ugmansuagIauInTg Genetics & Evolution 1(1-0-2)
MIC10103 %ﬁwmﬂuaq?aﬁ%ﬁm%uqq Organismal Biology 1(1-0-2)
MTH101 ANAAENT 1 Mathematics | 3 MTH10101 dfin euseiiles waveysus | Limit, Continuity and Derivatives | 2(2-0-4)
MTH10102 USIWus Integrals 1(1-0-2)
MTH102 | Aglndnans 2 Mathematics |l 3 MTH10201 | aUliasdepdlnmians awduwas | Mathematical Induction, 1(1-0-2)
AUNTU Sequences and Series
MTH10202 LAWY LEUnTIkarsTUUly Vectors, Lines and Planes in a 1(1-0-2)
U3ilanudld uarilandu 3D-Space and Vector Functions
NS
MTH10203 | Uswusnanedi Multiple Integrals 1(1-0-2)
MTH111 upanag 1 Calculus | 3 MTH11101 flafdy &%n awsiatiosuar | Functions, Limit, Continuity and | 1(1-0-2)
DUIUS Derivatives
MTH11102 UInus Integrals 1(1-0-2)
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Avuan Fo (nwlne) Fo (nMdengw) U Tuga Fo (nwlne) Fo (nMdengw) U
nuEAn N
MTH11103 | mM3Ussgndivasoyiusiay Applications of Derivatives and | 1(1-0-2)
YIS Integrals
MTH112 | uAAAdd 2 Calculus I 3 MTH11201 WYSNFULaESEUUANNISBNEY | Matrix, Sequences and Series 1(1-0-2)
AU UazaynTY
MTH11202 | euiusvesilendunanasiauls | Differentiation of Functions of | 1(1-0-2)
Several Variables
MTH11203 UsWuswanedu Multiple Integrals 1(1-0-2)
MTH201 AIRAERS 3 Mathematics Il 3 MTH20101 | uAAgAaWdeInmes Vector Calculus 1(1-0-2)
MTH20102 | aunsidseuiusidosiuunay Basic Differential Equations and | 2(2-0-4)
Aswdasanuans Laplace Transform
PHY101 |  WAndviludmiu GENERAL PHYSICS 3 PHY10101 | usswaznisiadoud Force and Motion 1(1-0-2)
UnfinyImenmans 1 FOR SCIENCE PHY10102 m‘iﬁ'ml,as*ﬁ'a@ Oscillations and Materials 1(1-0-2)
STUDENTS | PPN
PHY10103 GRGRANRI] Thermal Physics 1(1-0-2)
PHY102 | WAndvaludmsy GENERAL PHYSICS 3 PHY10201 Usgglhuazawulih Electric charge and field 1(1-0-2)
unAny1Iviermans 2 | FOR SCIENCE PHY10202 | auiuusivdn Magnetic field 1(1-0-2)
STUDENTS |l 4 . = P
PHY10203 ﬂaumeaﬂIV\IﬁmaxWaﬂaqﬂ Electromagnetic waves and 1(1-0-2)
Tnsd modern physics
PHY103 3 PHY10301 WsuazNISLAReT Force and Motion 1(1-0-2)
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Avuan Fo (nwlne) Fo (nMdengw) U Tuga Fo (nwlne) Fo (nMdengw) U
D elinl wiwnn
Handviludmsu GENERAL PHYSICS PHY10302 Msdunarai Oscillations and Waves 1(1-0-2)
tnfint FOR ENGINEERING PHY10303 Handgamnm Thermal Physics 1(1-0-2)
AMINTIUAEAT 1 STUDENTS |
PHY104 Handviludmsu GENERAL PHYSICS 3 PHY10401 Ielfhuazusdivan Electricity and Magnetism 1(1-0-2)
tndnu FOR ENGINEERING PHY10402 1995k Electric Circuits 1(1-0-2)
AFNTAGRS 2 STUDENTS I PHY10403 Virueanswasiandya i Optics and Modern Physics 1(1-0-2)
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CHM10301 5RuazaENTUIZNDY Elements and Compounds 1(1-0-2) Taidl laidl
CHM10302 | dansuaznsasunias Matters and Changes 1(1-0-2) Taid] Taid]
CHM10303 | 9aufans way auna Kinetics and Equilibrium 1(1-0-2) 1aid] Lail
MIC10101 | T33nevedwad CELLULAR BIOLOGY 1(1-0-2) Laigd 1aif]
MIC10102 | Wugranswazddmuinis Genetics & Evolution 1(1-0-2) 1aid] Lail
MIC10103 %ﬁmwaq?qﬁ%ﬁm%uqq Organismal Biology 1(1-0-2) Taidl Taid]
MTH10101 | &fin arwisleLiles uazeysius Limit, Continuity and Derivatives 2(2-0-4) Lyidl 1aidl
MTH10102 | USWuS Integrals 1(1-0-2) Taidl laidl
MTH10201 | aulleidandinrans enduiasoynsy Mathematical Induction, Sequences |  1(1-0-2) Jafunau MTH101 Lail
and Series
MTH10202 | namwmas LﬁumiﬁLLﬁSSBU’]UIUﬂ%Qﬁﬁ’]@Jﬁa Vectors, Lines and Planes in a 3D- 1(1-0-2) JeAuneu MTH101 JeAunau MTH10101
wagisidunees Space and Vector Functions
MTH10203 | Usiugvanedu Multiple Integrals 1(1-0-2) JeFunou MTH101 Jefunou MTH10102
MTH11101 | #endu Adim m’msiatﬁamazayﬁuﬁ‘ Functions, Limit, Continuity and 1(1-0-2) laifl Taif
Derivatives
MTH11102 | USWus Integrals 1(1-0-2) Taidl laigi
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luga Mefin (1A) (Insd)
MTH11103 | M3Ussendvetayiusuasysnus Applications of Derivatives and 1(1-0-2) 1aidl ety
Integrals
MTH11201 | luvSNEUAESEUUANNNSITNEU 816U Way | Matrix, Sequences and Series 1(1-0-2) UIAUnNaU MTH111 gl
BUNTU
MTH11202 | eyWusvasilandunanasiuys Differentiation of Functions of 1(1-0-2) Jafuneu MTH111 Jafunow MTH11101

Several Variables

MTH11203 | Usiugvanedu Multiple Integrals 1(1-0-2) JeFunau MTH111 UsAunau MTH11102
MTH20101 | wAaRdaLgaINmes Vector Calculus 1(1-0-2) Jafruneu MTH102 Jaunau MTH10202 uay
MTH10203
MTH20102 | amunsidsoyiusidessiuuaznisulasan | Basic Differential Equations and 2(2-0-4) Jaduneu MTH102 Jadunau MTH10101 uay
Yanw Laplace Transform MTH10102
PHY10101 | usaazn1siedeud Force and Motion 1(1-0-2) Lyidl 1aidl
PHY10102 | nsduiayian Oscillations and Materials 1(1-0-2) 1aid] Jafusau PHY10101
PHY10103 | Wandgauman Thermal Physics 1(1-0-2) Laidd UaAusIs PHY10101
PHY10201 | Uszgluihuazauiuluih Electric charge and field 1(1-0-2) Jefuneu PHY101 Jafiuniou PHY10101
PHY10202 | @uiuuwsiwaan Magnetic field 1(1-0-2) Jafunau PHY101 Jefugan PHY10201
PHY10203 ﬂ§ULLﬂLM?HWWWLL@%W%&Q@MQ Electromagnetic waves and modern |  1(1-0-2) U9AuAeu PHY101 U9AUTIM PHY10201
physics
PHY10301 | ussuaznisiadoud Force and Motion 1(1-0-2) Laid] Laidl
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luga Mefin (1A) (Insd)
PHY10302 | msduuasmiu Oscillations and Waves 1(1-0-2) 13idl Jafusau PHY10301
PHY10303 | Wandgaumam Thermal Physics 1(1-0-2) Lidl JsAusiu PHY10301
PHY10401 Iifhuazusivan Electricity and Magnetism 1(1-0-2) JeAunau PHY103 JeAunau PHY10301
PHY10402 2995k Electric Circuits 1(1-0-2) Jefunau PHY103 J9AUTIN PHY10401
PHY10403 | irumansuasiidndenlng Optics and Modern Physics 1(1-0-2) Jafunou PHY103 Jafusan PHY10401
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saluga :  CHM10301 312U 1(1-0-2) mi3efin

Foluganwilue :  s1guazansUszney
Yaluganrwndange : ELEMENTS AND COMPOUNDS

Aasunelang :

pisuarlaFougieaiulassansesnen mslsustloruanmesi s
uaznsuAty Wuszaflunsiinasusznou lua s19esnUsEney gnTeNANBLAYEIAANA WL
NSLISYULULUITENY NSYILUURNIR ﬁi]ﬂiﬁiﬂﬂ%ﬂﬁﬁlﬂiﬂﬁ?%@ﬁLﬁIEJ'J‘JEN

The students will study atomic structure, utilization of periodic table including
representative and transition elements, chemical bonding in compounds, mole, elemental
composition, empirical formula and molecular formula through lecture-based learning

integrated with exercises and in-class activities
Tugadsdunou : Ll

Learning Outcome

Unfnwianunsaesuigaudivessiguazansusenau Imaﬁmmﬁmﬂ%’m%‘m&aﬂmau ns
\NnuseLAdl gﬂéwLLazImaa;memiUizﬂau naemauansalavdnnsluaasiled
Uhnasnesnuszneuluasusznoy

Students can explain the properties of elements and compounds using knowledge of
electron configuration, chemical bonding, and the shape and structure of compounds. They

can also use the mole concept to calculate the elemental composition of compounds.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric Aasulea1nuYulun1sUsEUNaNISIS YU

Level 1 | luszy

U =

unAnwausndnteaBianaseulazesugaN TRl uYeIs IR INMITI ARDAIUTLUGATE,

Level 2 - e Y. v v
davasansUseney (Mludugeu) Aualuavedssuaraisusenoulagnaes
UnAnwanunsadnsesdiannsounazesugaudivesnnia Tunsesie aunsaesuienis
Aniussadvatansusenauriinnneg o laglavguinisiussiall VB way VSEPR lunisasune
Level 3 v y v ;
1598519 Uaranmdivedansuseney nasnauainsalydnnsiuaansiveAuInmuTim
¢ ] v e ¥ a ~ ¥ ,,
smesnlsenauluasUsenau nelaReuluiludureunasusuniiaunglaessgnees
v = S ¥ ¥ [ a { a wa !
UnAnwanunsauszgnaluanunnnsinEsedianaseuliiossugaudivessnmia Tuasa
Level 4

519 llaseasadida waengqufiniaiuseiadl (VSEPR, VB, Hybridization, MO) lumsviune
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Taswasdluanauaresunslasasuazaudfivesansusenounilassansludugeu naonau
anunsaduuIYsinasneseyszneuluamsUsenauuasAnmgnaall nelafeulaily

Jugauln

ﬁﬂﬁﬂmmmiaﬂizqﬂﬁ?l,%mmgammﬁﬂﬁm%Laﬂmau Lﬁ@@%maamﬁﬁﬁuaqaméwﬂ Tu
mmam@ﬂﬂ&J‘LGﬁyﬁaulmﬁﬁﬂam%’Usgau TelAsaasnadnda waENguaNIINUsZIALl (VSEPR, VB,
Level 5 Hybridization, MO) Iumw‘hmquagﬂﬂmLaqaLLasLU%EJ'ULﬁauamﬁaﬁummiﬂizﬂauﬁﬁ
Tassasnedugou maamummsﬂﬁ’]mmmqmimﬁLLaz‘U'%mmm@méﬂsmau‘luﬁniﬂizﬂa‘u

melataulandusaule

swalaga :  CHM10302 319U 1(1-0-2) iefin

valuganmwlne 1 dansuaznisiUdeuulas

Yoluganrwndsnge : MATTERS AND CHANGES

A1asUNEluga :

;JL%uaz"L@?L%&Ju%mmé*uﬁuﬁ‘ideL.Liaizmwimaqa fuanUfveswends vaumad uaz
una dnunglasiaTavesHBnuuumeg uazanunnsasesHaniidinanonisilulyuselosu ms
Wasuwlasaniuy arsavansuazantRneadniin maAnufisenedvesaans USnauansdusius
NTUNSLEEULUUUSIENE NMsvhuuuRnfauazionssulutudedlumvefiioves

The students will study the relationship of intermolecular forces between molecules,
properties of solid, liquid and gas, structure of crystals and crystal defects and utilization,
phase change, solution and colligative properties, chemical reaction and stoichiometry using

lecture integrated with exercises and in-class activities
Tugadsdunau : il

Learning Outcome
ﬁfﬂﬁmﬂ’la%maauﬂ’amﬂﬂ’]&Jﬂ’lWﬁua\‘iaa’lﬂﬂamﬁﬂLL'ﬁﬂiwﬁ’lﬂIuLaqaLLazmiLUﬁ'EJuLLUaﬂ

anuzesaamsnelaaniizaa  la uezdaiamesaasluljizouadlagnaes
Students can explain the physical properties of matter based on intermolecular

forces and the change of state under various conditions. They can also correctly calculate

the amount of substances in chemical reactions.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric Aasu1ea1nuYulun1sUsTUNaNISIS YU
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Level 1 | laszy

UnAnsryusssEnaliEeng @aourvesaa1snelaan1Iznne Lag AMUILAMLYNTY
Level 2 y e Y wY
ansusznaunelavsuniludureulagnaes

Unfnwanusaesuielas@sinisdnteteyninvesdansessela aunsaiSeuiieuunss
sErlianavesaas wagesugaudintanenmuaznsasuiUasanuslaglanguas
Level 3 add ¥ . Co
NOENNYIVDINUANUAUDIAANT MADATUATUIUNIUINIEUNUS KEATEILUDY

asusznevnUisenedl melaReulailudugeunavusuninuiaglaeuagnees

tnfnwanunsadszgnalandnnisveusesemnaluana 1Aseasen1sdateouna nyuay

o MneivaudRvewitansuTansuaransarany aaenaunannIsUSIaENRUS Weviuney
Level 4 .
WeANTIN andRv1anenIw MaUiguwlaEanIugesEans wazAIMUTIINES ansluana

vosa13 Mulaleuluuazusuniluauagunludugeulnessgnaes

UnNANBIEUTOYIUINTNENNITVRLTITEMILLANA LATIATNTTAEEeLAIA NYUae

o e InuandRvesasuTansuazansavane wiuaugsesUSinumsduiusuasiusy
Level 5 - J Co
il litevhwenginssy audanianienm nsfsuulasaniug gnseensiny uazgasiuang

vosaans MelaReulvnianudureulneesgnaes

s9aliga :  CHM10303 319U 1(1-0-2) nein

voluganmwlng :  FQUAART Loy aUna

Yoluganrundsnge : KINETICS AND EQUILIBRIUM

A1a3UNELuga :

3suarlaFousosdnsisilunsiaufitenad taumansiall ausavesjisead
AUAANIALUA N1IVAT pH ansazaetvlles UfRTeSnent aunavesufiseninendlueaaliny
il fhegnnslelstloviveseaalinnall iumsiSeunmsaewiauuuuussens nsvuuuilnge
wazianssulutudedlumeiiieives

The students will study on chemical kinetics, chemical equilibrium, acid-base
equilibrium, pH calculation, buffer solution, redox reaction, equilibrium in electrochemical
cells, and utilization of electrochemical cells through lecture-based learning integrated with

exercises and in-class activities
Tugadsdunau : Tl

Learning Outcome
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UnAnwausamuInUIIIMENT wﬁmuﬁaiwaaﬁuﬂuazéfﬂQIWﬁwﬁLﬁaa%aﬂuﬂﬁﬁ%m
il Tagerdendnnisniseaumans aunamaad uazedliih

Students will be able to calculate the amount of substance, Gibbs free energy, and
the related electric potential in chemical reactions, based on the principles of kinetics,

chemical equilibrium, and electrochemistry.

naein1sussiiunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUSTIURNaNISIS YU

Level 1 | laszy

tnAnwesuienswasusvasmaniluusuniludugeula wu mensimainufise w

Level 2 e ¥ 4 . o v v
USunaansluaunanludugeu venmsidsuuvammaeaiivasdngluviluwaaliniuinsgiule
UnfnwiAuinUsunues wasudassvesivukasdnglininesveduljisenadluuiuny
ludugeula wu muSinaaslulfisenaiinnaiang  visluannzaugaduneuied wisly

Level 3

waalnWal nsudadeninananisiudsuniat wazauiudnalivkasndsauineIved

Jasgaabilvle

tnfnwanusauszgnalyanugnieaumans augaed way Inhedluniswnlanedym
Level 4 | viunenmsildsuwdasansluufiseadl aunaaietuneu waalnwiadnaniizeng § vsu

Jadenilnananisiasundad kazaunudneluikazndsnuiiievasvaasaalunila

o = ¥ ‘ a ¥ ~ ‘A A A ¥ dl ¥
uﬂﬂﬂmmmiﬂ‘giM’]miﬂ’lmgwwﬁlaumam allﬂal,ﬂll ‘,LWW']LﬂllLLagﬁqamia‘UWLﬂﬁnGﬂaﬂLW'@LLﬂ

Level 5 . 4 DB o ode v v
Tavedgym uwemsideuwlasmaaiividluuiunfidureuazludugeulagnmos
swalaga :  MIC10101 U 1(1-0-2) widenn
volugantwilne :  WIIMe1vedwaa

%a‘lugammé’qnqw . CELLULAR BIOLOGY

Aasunelang :
aAaa a

AnURAUD9EINTIN A1TLATVDITIN LUAALALLULNUDATL

Features of organisms, Chemistry of life, Cells and metabolisms
Tugadsduniau : il

Learning Outcome
sryillomanaudRvesdadidin a1sdiluana euled N1SiAFeUNTeEITHILIBDNLAS

NIEUIUNTIUMUBATY 1waa wagnsuuwaala
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Define the characteristics of life, biomolecules, scientific methodology, enzymes,

membrane transport, metabolisms, cells and cell division.

naein1sussiiunaawsnisiseus (Rubric)

Rubric

Aasu1ea1nuYElun1sUSTIIUNANISIS YU

Level 1

lusey

Level 2

srynnautRvesdelidinlane1siin ssylssnnuasmniivesansiiluanalaegisdndin

spyAuantA uniivesoules uay Bveanmaadouiivesansiiuirioenwaalaesnssiin sey
Avuddty iwnuelanfiives Suseulnsgovesnszurunmsvglasefumaduagn sz uILNTg
Hunszviuas laeensite sryssausznaundnngluian wnfivesseiniuaa SusauNIILLS

Waakuu Mitosis kag Meiosis laaenadnin

Level 3

srunnantRvesdelidin ssyusanuazsniivesanstaluena uazendeedla
srypmanTAuazsTivesoulel Fivesnsadouiivesmsnuisenivaaln sryauddy
wmvslanfiienves dunoulasgevemnszuiunamelassiugaauasnszuunsdunsesia
szyoanUsznaundnmelulean MuTiesoouniuan TURDLNITMITAGLUY Mitosis Lag

Meiosis b9

Level 4

spyAuansAvesddiTinlangagnaos Temarndnues seyUssnvasmniivesansta

Tuiana uazendosndlagnaes fRnwaiadnues szyauaudinasmunivesoules Bveanms
\eufivesansruioeniwaa lagnaes asumuddy wauslanfiifisives uagtumaulng
garasnszuIUMImelassduaauaznIr LN Id AT asausznoundnmeluaa i

YD99DUNLUAR TUABUNITLUILYIAALUU Mitosis Lag Meiosis vL(ﬂE)EJNQﬂG]@Q ﬁﬁmwmmﬁﬂuaa

Level 5

uanURAvesddldinlaoengnmonTunIu SEUUTENKALUI IR sTluana wae

q

3y
ﬂﬂéhasjwlﬁyaéwQﬂé?@ﬂﬂiuéyau izq@mamﬁaLLawﬁwﬁmmwﬂ%ﬁ Fuessindouiivesas

Kuineanan Awddny wauelaniiieanes wastuseulnsevesnsruaunamelaseiy
WwankarNIEUILNTIdIATIEY paAUsznauvdnaeluleas MunTiveseouniuag SunouNITLLS

LIAALLUU Mitosis LLag Meiosis 1@@81@Qﬂ(§]6ﬂﬂiUﬂ’Ju
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saluga :  MIC10102 37U 1(1-0-2) e

valuganwilneg . ugAmansuazidauinig

Feluganwndange : GENETICS & EVOLUTION

Aasunelang :
Wugeans nalnveadinuinig n153nseuuddidin ANuaINaIeYesdllTin

Genetics, Mechanism of evolution, Classification of organisms, Biodiversity
Tugadsdunou : Ll

Learning Outcome

53‘1#‘1%1/1? mitﬁawamﬁﬂwmzmaﬁuqmimmLuuma miﬁ’]wamﬁﬂwmzmqﬁuqmiu
asfely vdnnsUssgnalsUselesunnineluladdanm Taunnsluad@in wegnmsuuanguues
AviTiamundneynsuisnla

Define the Mendelian Genetics, Molecular Genetics, application of biotechnology,

evolution and taxonomy of living organisms.

naein1sUsEiuraawsn1siseus (Rubric)

Rubric Aasuea1nuYulun1sUsTUNaNISIS YU

Level 1 lﬁiz‘q

3zq%umaumiz:ﬁsmamé’ﬂwmwwqﬁuqﬂiimuuﬁugwquwﬁﬂaqLuumai@;jasmaiwﬁ’m ¥y
Tnssarvesidueuaznaumuniivesdulunisnevendnumgmeiugnssy sinvdnns
Level 2 | Usgnalvdselosuanmeluladiinwadilluaniunisanie wu msduauaevaiu la
ogeifnszynalandniinelmAntiwunisluddiTiauasanuddyresiimunmslaesis
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AnszyUssnvvesdddinluunaznauaundnoynsuisiulaeg1adnin
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[

SEUTUADUNIONENEASTN YL ININUGNITUULNUT UM WO RUUAR S2ULATIAT VIO
warnsununvesdulunmmenendnuugmeiugnssy J3nnannsUszenalvuseleguann
Level 3 | walulaginmadglvaluaniunisanie wu msdvaiuasuai ssynalnudniinelmin

Tiwnnshuddidinuazanudfyrediinmng ssylssinnvedadidinluinagnguniuvan

aunsuisula

2 T
[

TLUVUNBDUNTITAN smama”ﬂwm:mWQWuqﬂiiuuuﬁugwquwﬁmaq LMUL@@i@@EJNQﬂWEN il

q
aRANAIMANULY S¥ULATIATINTBIRLIUEAZNIIUMTIBEulunsaENoRdnYIEN1
v ¥ ! ¥ a ¥ a @ ¥ yv [ 59 ¥ s

Level 4 | fugnssu lneensgnaes dvelianaindnuey s9nuann1sussenalydsslevuain

walulagPanmadelnuluaaiunisamnian wu msduaugevaiu lneg1gneed dveRanain

dinuey syynalnudniinalmindfaunnishudddiswazauddgueriiauuins laeens
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gnees fvelananiinues seyussinnvesdil@inluwmaznaumundneynsuisiulaoens

gnnes fveianaininues

33‘14%}14(§]E]Uﬂ’13€]’]EJ‘V]@(5]5?]1%1431’1WﬂﬁuqﬂiiuUUWug’IUWﬂHamaﬂLllumaiﬂgﬂ@l@ﬂﬂiUﬂ’Ju Y

Iﬂ'ﬁﬂﬁi’]ﬂ%@ﬂalﬁul@ wagnsIUnUNvesdulunsan wamé’nwwwﬁuqﬂﬁmmqgﬂmaq

AsUIU JAINmEnsUssenalUselevuannmalulagtinwadevaluaniunsang wu n1s

Level 5 = e i > v Ya aw a Ada °o o
duauaeuaiu lagnresnsuniu ssunalnuanfinalmiiadinunstudadidinwasaudfy
Yo imuns lagnaesasuniu seylssnnvesdalidinluunasnguanumdneynsuisule
QNABIATUNIU
svalaga :  MIC10103 39U 1(1-0-2) Midefn
= N a A ada &
valuganwlneg 1 I wedlIntuas

Yolugan1wndsnge :  ORGANISMAL BIOLOGY

A1asUNEluga :

1ATIATIHALUUINVDINY 1ATIAT AL TVIdR) dnrinewasngAngsy seilouds

ANYIAENT

Plant structure and function, Animal structure and function, Ecology and behavior,

Scientific methodology

Tugadsdunau : il

Learning Outcome

& a N a - N a o ¢!
331#”@1/” IEUUULIA aiﬁ]mﬂ'ﬂuv\l% ﬂii’swaﬂiuam WU sEuvUsTam ‘JzU‘U‘Vi’]Eﬂf\] ITUU
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piiauiu szuulvaieulaiin svuumela seuuglinuiu ssuuduane seuuneulsvne ssuuduiug

[V ]
Y

=

SINVUVUABUNTANYINIINGIEERT b9

Define the ecology, plant physiology, and animal physiology such as the nervous

system, respiratory system, immune system, circulatory system, respiratory system, excretory

system, endocrine system, and reproductive system.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric AasugaautulunsUsEliukan1sie
Level 1 | luswy
sryAMLdUusYeIddiTInnquaneqlussuuilng lassasiwmdniazrunnveslasasesuluieyg
Level 2 v o v 4 x4 ¢ Y
lpegedndin ssudnwazkasruvestaweludng sumanudidyuaznalnnisaunuauna
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saluga : MTH10101 A7UU 2(2-0-4) BUBHA

voluganwilneg . &lln Adumeliles Lazeyius

Felugantwndange :  LIMIT, CONTINUITY AND DERIVATIVES

Aasunelang :

ANuazAURBLTes: ANNANTIVEAYBIANR, NMIAMUITEIAN, Sﬁmﬁ'mﬁ’uaﬂ’ué, AN
noliies, Anuazanunelisseslandundlnada
ouius: Aufuuardnansasuutag, eusus, nggnle, eyiusdusugs, eyifusvesianduside
(#3naudin, a3lnadAnniy, aon3viy, BnTuwdea wasWandulawesluan), msmagﬁuﬁf‘lma
U388, masﬁu%wqﬁui msﬂssmmf-ﬁ,%al,gu, mwﬁwhwﬁmﬁm

ﬂﬁiﬂiz&!ﬂﬁ?%@ﬂﬂ’]’i%ﬂ@uﬁué, mqﬁqmazmﬁwqm, Uizqﬂﬁﬂ@wﬂqqquLazﬁﬂqm, Wandudia
wayanduan, mmﬁwuazqmﬂﬁauﬁw, msa%msf[,maagﬂsummimmmwﬁuigq, Sns1duivs,
EULLUUé’alﬁﬁﬁmumLLaSﬂgIaﬂma

fandunaneduus | nswivesauns, Alauazaunoiies, syiusees, Hanadeyius,
nnanle, 9n3ngn, eytiussuduass, galndusive, gugauaseian, QMO

Limits and Continuity: The concept of limit, Computation of limits, Limits involving
infinity, Continuity, Limits and continuity of trisconometric functions
The Derivative: Slopes and rates of change, The derivative, The chain rule, Higher order
derivatives, Derivatives of transcendental functions (Trigonometric, Inverse trigonometric,
Logarithmic, Exponential, and Hyperbolic functions), Implicit differentiation, Differentials,
Linear approximation, The mean value theorem
Applications of Differentiation: Maximum and minimum values, Applied maximum and
minimum problems, Increasing and decreasing functions, Concavity and inflection points,
Overview of curve sketching, Related rates, Indeterminate forms and L’Hopital’s rule
Function of several variables: Graph of equation, Limit and continuity, Partial derivative,
Differentials, Chain rule, Critical points, Second order partial derivative, Relative extrema,

Maxima and minima, Saddle points
Tugadsduniau : il

Learning Outcome
JnANYIAINITOAIUINLNEINUATAKALAINUABLLBIURININTUAILUS R Bz NaNeA U S LA

fEnnsanuasUssenalveyiusvesiandumanluaganunsaudannununevedayiusia
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Students can evaluate limits and continuity of functions of one and several variables,

also calculate and apply derivatives of these functions along with interpreting their meaning.

naein1sussiiunaawsnisiseus (Rubric)

Rubric

Aasu1ea1nuYElun1sUSTIIUNANISIS YU

Level 1

No evidence

Level 2

Able to evaluate limits of functions of one and several variables and able to calculate

simple derivatives and these functions.

Level 3

Able to calculate limits and determine continuity of simple functions such as rational
functions and can apply limit theorems.

Able to calculate derivatives of functions using chain rule and implicit differentiation
and relate their meaning to simple applications.

Able to identify the graph of two-variable functions.

Able to calculate limits and determine continuity of functions of several variables and
calculate partial derivatives of simple functions, apply, and relate the meaning to

simple real situation.

Level 4

Able to logically explain and calculate limit and continuity of functions.

Able to explain the concept of derivatives, can calculate, apply and relate the meaning
to complex situations.

Able to sketch the graph of two-variable functions.

Able to calculate partial derivatives of complicated functions using derivative theorems.

Able to apply and relate the meaning to complex real situation.

Level 5

Clearly explain the concept of derivatives, can calculate, apply, and relate the meaning
to complex situations. Clearly identify theorems behind the calculation.

Able to clearly explain the concept of derivatives of functions of several variables.
Able to calculate partial derivatives of complicated functions using derivative theorems
showing precise calculation. Able to apply and relate the meaning to complex

situations.
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saluga : MTH10102 37U2U 1(1-0-2) “Ueha

Foluganiwilne :  Uditus
Yaluganrundsngw : INTEGRALS
Aasunelang :

MsvUTWLS: UfemiuswasuTiusludidain, Uiiussiain, anedouasnguivanya
VBILARADNH, mimﬂ%ﬁuﬁmmﬂmum, wAdiANsmUSHUS (ﬂWimﬂ%ﬂ’uﬁmmnwﬂﬁau, A9
mUTHusTtindunssnelnglumvaiugen)

msUszgnaesUitusian: fuiszvmaaulag
USstuslumsauwuy: UswuslunssuuuiurneetiunueanisynUsus, Uswuslunsauuiunel
pelosetfunlummeinsmusius, Usiuslunsuuuiunnzlunedosetiunlurvetimenism
USHus

MvUTHUE ey | vdninamsdaumavyLasdninamandul

Integration : Antiderivatives and indefinite integrals, The definite integrals, Average
values and the fundamental theorem of calculus, Integration by substitution, Techniques of
integration (Integration by parts, Integration of rational functions using partial fractions)
Applications of the Definite Integral : Area between curves
Improper Integrals : Improper integrals with infinite intervals of integration, Improper integrals
with infinite discontinuities in the interval of integration, Improper integrals with infinite
discontinuities over infinite intervals of integration

Numerical Integration : trapezoidal rule and Simpson's rule
Tugadsdunau : il

Learning Outcome
Unfnwanunsafmunkaslssenalynismusiusvaatandula

Students can calculate and apply integrations.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEIUNaNISIS YU

Level 1 No evidence.

l Able to find anti-derivatives of basic functions like polynomials, exponential and
Level 2
trigonometric functions.

Able to use integration techniques to simple functions and apply it to find area
Level 3
between curves.
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Able to use integration techniques to more complicated functions. Able to classify
Level 4 improper integrals and determine the convergence of improper integrals. Able to apply

numerical integration technique.

Level 5 Able to evaluate integrals that require various integration techniques.

s9aliga : MTH10201 317U 1(1-0-2) nLin

voluganwilve . gUilBleedineans adularounsy

9 q

?iaiu@ammé'anqw : MATHEMATICAL INDUCTION, SEQUENCES AND SERIES

A1asUNEluga :

gUifaiBsndinmans §16U aunsy N1IVRABURBUTRUS NMIAdeuABnNITUTEUITBy N3
VAR UMEENTIAIY aumuaé’mazmimaaumiéL%ﬂé’ugizﬁ ouNsuA DYNTIVOLADS BYNTH
uunaeiy aynuvAuy Wanduduay eynsuyiFes

Mathematical induction. Sequences, series, the integral test, the comparison test, the
ratio test, the alternating series and absolute convergence tests, power series, Taylor’s

formula, Binomial expansion. Periodic functions, Fourier series.
Tugadsdunou : Ll

Learning Outcome
aunsafigauvenulaglugUipienindans, iITINTRIVRIEIAULALBLNTY kAL
o a s ‘cu ¥
Awnaunsuiesveslantduaule
Able to prove statements by mathematical induction, determine the convergence of

sequences and series, and calculate the Fourier series of periodic functions.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEIUNaNISIS YU

Level 1 No evidence

Able to prove simple statements by mathematical induction.
Level 2 Able to identify monotonically increasing and decreasing sequences

Able to identify periodic functions.

Determine the convergence of a sequence.
Level 3 Able to explain and determine whether a given series converges or diverges.

Able to calculate the Fourier series of periodic functions.
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Able to prove statements by mathematical induction

l Able to decide whether series, alternating series and power series converge or diverge
Level 4
by choosing suitable test.

Able to convert functions to power, Taylor’s or Fourier series.

Level 5 Able to find the interval of convergence of a power series.

swalaga :  MTH10202 319U 1(1-0-2) nLin

Foluganiwilne . LAwos Lz;umqLLaﬁsmﬂuﬂ%qﬁamﬁa wazandunnines
%aiu@ammé'enqw : VECTORS, LINES AND PLANES IN A 3D-SPACE AND VECTOR FUNCTIONS

A1asUNEluga :

ANAITUAZLINADT Na@mmsﬂu wa@ml,%ﬂmmma% Naqm@ﬂmﬂm%“uaﬂamnmma% AURTY
wazszuuluUigiiandii Wendunnined wwulag laududa muduazauss maslasagnis
davenanla

Scalars and vectors, inner product, vectors product, scalar triple product, line and
plane in 3D-space, vector function, curves, tangent, velocity and acceleration, curvature and

torsion of a curve.

TugadsAunau : MTH10101

Learning Outcome

anusaAUINMSALTUNMIVRIINADS LLamammssuaaLgum'ml,azizmuiuﬂ%qﬁ 3 fifuas
Anszmtandunneesla

Able to calculate vector operations, to express the equations of lines and planes in a

3D-space, and to analyze vector functions.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS UL

Level 1 No evidence

Level 2 Able to calculate simple vector operations including the derivative of vector functions.

Able to find area and volume formed by vectors.

Level 3 Able to write equations of lines and planes in a 3D-space.

Able to find the curvature and torsion.
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L4 Understand about vectors, lines and planes by showing calculation in vector operations
Leve
and be able to analyze the concept of vector functions used in applications.
Understand completely about vectors, lines and planes by showing correct calculation
l in vector operations and be able precisely describe lines and planes in a 3D-space
Level 5
using mathematics equations in applications and analyze the concepts used in
applications and provide physical interpretation.
saluga : MTH10203 311U 1(1-0-2) miaefin
voluganwilne . USiusvanedu

Felugantwndange : MULTIPLE INTEGRALS

Aesu1Eluga :

AAPLTITY WURLURN AT USHUSINAAIAUUTEUIULAZUSIUNTIHUY USWusaatuluing

21N USWusanstulufing sl nnswlasuassndstuusnusnatatu Uswusautulunnnain

USusanutulundansinssuanuasinansinay

Polar coordinates, areas in polar coordinates. Definite integral over plane and solid

regions. Double integrals in rectangular coordinates, double integrals in polar form,

transformation of variable in multiple integrals. Triple integrals in rectangular coordinates,

triple integrals in cylindrical and spherical coordinates.

lugadsAunau : MTH10102

Learning Outcome

anunsarulUsusvianetulaglaRnnaInwazin AT la

Able

coordinates.

to evaluate multiple integrals by using rectangular coordinates and polar

naein1sUsEiuRaawsn1siseus (Rubric)

Rubric Mesuneddutulunsusadiunanisiaey
Level 1 No evidence
Able to convert points and equations between rectangular coordinates and polar
revel 2 coordinates. Able to calculate basic double integrals in rectangular domain.
Able to select the appropriate coordinates (rectangular coordinates or polar
revel 3 coordinates) to evaluate double integrals. Able to evaluate basic triple integrals.
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Able to switch the order of multiple integrals.
Level 4
Able to calculate multiple integrals using cylindrical or spherical coordinates.
Able to calculate multiple integrals using change of variables.
Level 5 Able to find the volumes of some solid shapes by calculating appropriate multiple
integrals.
saluga : MTH11101 MUY 1(1-0-2) wiawnn
%a‘lu@amuﬂm o Wandu Adle mm&imﬁamazauﬁuﬁ

%aiugammé’aﬂqw : FUNCTIONS, LIMIT, CONTINUITY AND DERIVATIVES

Aesu1Eluga :

o

filn AuseLlioswesiendy syiusveslandulsivadinuazilanduedde in

vosgunuudilummun

Limits, continuity of functions, derivatives of algebraic functions and

transcendental functions, limit of indeterminate forms

Tugadsdunau : Ll

Learning Outcome

;‘gSsummmﬁﬂmmﬁﬁmLLagmmmmﬁawmﬂm%’wﬁdﬁaLL‘tJi LATEINITOANUILAY

Uszgnalyeyiusnsauwvaniuviigle

Students can evaluate limits and continuity of functions of one variable, also

calculate and apply derivatives along with interpreting their meaning.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric Mesuneddutulunsusafiunanisiiey
Level 1 No evidence
Able to apply simple properties of limit to evaluate limit of basic functions. Able to
Level 2 find derivatives of simple algebraic and transcendental functions using basic
properties of derivatives
Able to calculate limits and determine continuity of simple functions such as
rational functions and can apply limit theorems. Able to calculate derivatives of
revel 3 functions using chain rule and implicit differentiation and relate their meaning to
simple applications.
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Able to logically explain and calculate limit and continuity of functions by showing
l only minor algebraic errors in calculation or using inconsistent notation. Able to

Level 4
explain the concept of derivatives, can calculate, apply and relate the meaning to

the complex situations.

Able to logically explain about continuity and calculate limit of functions by showing

l correct calculation of limit with clear and precise notation. Clearly explain the
Level 5
concept of derivatives, can calculate, apply and relate the meaning to the complex

situations. Clearly identify theorems behind the calculation.

salaga : MTH11102 371U 1(1-0-2) nuenn

voluganwilne . USiius

?iaiugammé’enqw: INTEGRALS

A1asUNEluga :

Fdatn UsiussimwauazUsiuslusinee wmedanismuinus msmuswus
Fesay Usiuslunsanuy

Polar coordinates. Definite integrals and indefinite integrals, techniques of

integration, numerical integration: trapezoidal rule and Simpson's rule, Improper Integrals
Tugadsdunau : il

Learning Outcome

QSsummmﬁﬂmmﬂ%ﬁumaﬂmmﬁmmﬂwwwﬂ%ﬁuﬁiumimﬂ‘%ﬁmL%qé'hLaﬁzﬂm
Students can evaluate integrals and use the concept of integration in numerical

integration.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS YU

Level 1 No evidence.

l Able to calculate integrals of basic functions like polynomials, exponential and
Level 2
trigonometric functions.

l Able to evaluate basic integrals of functions using integration techniques. Able to
Level 3
apply and relate the meaning to simple real situation.

Level 4 Able to explain the concept and properties of integrals. Able to calculate more
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complicated integrals requiring several integration techniques showing only minor

algebraic errors in calculation.

Clearly explain the concept and properties of integrals. Able to calculate more
Level 5 complicated integrals requiring several integration techniques showing precise

calculation. Able to apply and relate the meaning to complex situation.

saluga : MTH11103 319U 1(1-0-2) miaefin

valuganwilneg 1 nsUszgnavedeyiusuAzUINUS

%aiugammé’anqw : APPLICATIONS OF DERIVATIVES AND INTEGRALS

Aesu1Eluga :

nsansInl Snsndusivg msUsvenavesUiius anuenivesauladluszuy
‘U'%mmsuawsqﬁuﬁlﬁmﬂmimmau ﬁuﬁﬁwmmwguiau NSVLULAU

Graph sketching, related rates, application of integrals, lengths of curves in

the plane, volumes of solids of revolution, areas of surfaces of revolution, rotation of axes.
Tugadsdunau : Ll

Learning Outcome

yd ¥ a o ¢ PR,
KiSEuansalykAnvessyiusuazUTiuslun1sUssenalyle

Students can use the concept of derivatives and integration in applications.

wnaein1sussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEUNaNISIS YU

Level 1 No evidence

Level 2 Able to solve simple problems of derivatives and integrals.

Able to apply and relate the meaning of derivatives and integrals to simple real

Level 3

situation problems.

Able to calculate more complicated problems requiring several techniques of
revel derivatives and integrals, showing only minor algebraic errors in calculation.

Able to calculate more complicated problems requiring several techniques of
Level 5 derivatives and integrals, showing precise calculation. Able to apply and relate the

meaning of derivatives and integrals to complex situation.
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saluga : MTH11201 37U 1(1-0-2) e

voluganwlng 1 LWUVSNYUARSEUUANNMIINEY G10U UazeuNTy
yalugan1wdange : MATRIX, SEQUENCES AND SERIES

Aasunelang :

LNW%ﬂ%LLﬁ%ﬁBU‘Uﬁ@Jﬂ’]iL%QLE‘;Iu a9 BUNIY ﬂ?i%jl,“a”m@\‘i@uﬂim msmaaums@ﬁwm
DUNTUUIN ﬂ'ﬁ;jlfzgﬁé’ugsaj AUNTUARS mgﬂimmsjl,aail,azmgmuLLmaéﬁu

Matrices and systems of linear equations, Sequences, series, convergence of series,
tests for convergence of positive series, absolute convergence, Power series, Taylor and

Maclaurin series
Tugadsdunou : Ll

Learning Outcome

AUNIAAWINAYANATDUUNEINY  UNTTUUAINMITUFULALRAINTUINTY VIR ULAY

aunsule

Able to compute matrix algebra, solve system of linear equations and determine the

convergence of sequences and series.

wnaeinsussiiunaawsnisiseus (Rubric)

Rubric Mesuneddutulunisusafiunanisizey
Level 1 Take class.
Able to compute basic matrix algebra and know what is meant by solutions of systems
revel 2 of linear equations. Able to determine the convergence of some basic sequences.
Able to give examples of application of matrices, can compute matrix algebra and use
simple methods such as row operation to solve system of linear equations. Able to
revel 3 determine the monotonicity, boundedness and convergence of a sequence. Able to
explain and determine whether a given series converges or diverges.
Able to explain the concept of matrix algebra, can calculate and solve system of linear
equations using various methods. Able to decide whether series, alternating series and
revel power series converge or diverge by choosing suitable test. Able to illustrate a function
as a Taylor series expansion.
Clearly explain the concept of matrix algebra, can calculate and solve system of linear
revel equations using various matrix operations and interpret the results.
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Able to find the interval of convergence of a power series. Able to select the

appropriate technique for power series computation

swalaga : MTH11202 317U 1(1-0-2) nLin

Foluganiwilve . eyiusveslanduvaneduys
%a‘lmgammé’qnqu : DIFFERENTIATION OF FUNCTIONS OF SEVERAL VARIABLES

Aasunelang :

R IErluadd Fandunatediuys Alauazanuneiied auiusgey nganly A1

ladeu AEanLazAIRIan MAMAINTIUT

Analytic geometry in three-dimension. Functions of several variables, limits and

continuity, partial derivatives, the chain rule, Jacobian, maxima and minima, Lagrange

multiplier

lugadeAunau : MTH11101

Learning Outcome

aunsafuInalaveslsnduratgdils aunsadunlazUsrennauus e nIaLLUa

ANl

Able to evaluate limit of functions of several variables, and able to calculate, apply

partial derivatives and interpret their meanings.

naein1sUsEiuRaawsn1siseus (Rubric)

Rubric fesuresrutulunsUsaiunanisden
Level 1 Take class.
Able evaluate limit of functions of several variables and able to calculate simple partial
revel 2 derivatives.
Able to identify graph of two-variable functions. Able to calculate limits and determine
Level 3 continuity of functions of several variables and calculate partial derivatives of simple
functions, apply and relate the meaning to simple real situation.
Able to sketch the graph of two-variable functions. Able to calculate partial derivatives
Level 4 of complicated functions using derivative theorems missing some algebraic steps in
calculation Able to apply and relate the meaning to complex real situation.

5983 3ULUU OBEM Wugu Inendans

voya A Fufl 28 Asvnau 2568




Page |3

Able to clearly explain the concept of derivatives of functions of several variables. Able

to calculate partial derivatives of complicated functions using derivative theorems

Level 5
showing complete calculation. Able to apply and relate the meaning to the complex
situation.
saluga : MTH11203 319U 1(1-0-2) mi3efin
Foluganwilve :  Usstusvanedu

Felugantwndange : MULTIPLE INTEGRALS

Aesu1Eluga :

USitusvianedu Usiusaesdu Usitusaestlufitaedn Usiusanudu nisuvassauuslu
Uswusnanedu Uitusauduluszuufifansanssuenuazsruuiicemssnan n1sUszgnavesinus
waw%’u

Multiple integrals, double integrals, double integrals in polar coordinates, triple
integrals, transformation of variables in multiple integrals, triple integrals in cylindrical and

spherical coordinates, applications of multiple integrals

lugadsAunau : MTH11102

Learning Outcome

a1u15aAURUSHUsSa8TuUlaeN SN NN ANL AN LAY

Able to evaluate multiple integrals by selecting appropriate coordinates.

wnaein1sussliunaawsnisiseus (Rubric)

Rubric Aasulea1nuYulunsUsTIUNaNISIS YU

Level 1 Take class.

Level 2 Able to calculate basic double integrals in rectangular domain.

Able to select the appropriate coordinates (rectangular coordinates or polar

revel 3 coordinates) to evaluate double integrals. Able to evaluate basic triple integrals.

Level 4 Able to switch the order of multiple integrals. Able to calculate multiple integrals using
cylindrical or spherical coordinates.

Level 5 Able to calculate multiple integrals using change of variables. Find the volumes of

solids by calculating appropriate multiple integrals.
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saluga : MTH20101 37U2U 1(1-0-2) BUeha

voluganwlng 1 UARARALDLINNDS

Yaluganrwndange : VECTOR CALCULUS

Aasunelang :

WInFunmes aulag lauduns ﬂ’)’]ﬂJL%’JLLﬁSﬂ’N@JLN AALlasuaznsinuasaulag g

Weuavesanansiian lanosiaugvenaosilan LAsavedinnesiian n1suiusnusInnes

YSWUSAUEU USWUSHIURY USWUSAUUSTUINS

Vector function, curves, tangent, velocity and acceleration, curvature and torsion of a

curve, gradient of scalar field, divergence of a vector field, curl of a vector field. Vector

integration, line integrals, surface integrals, volume integrals.

lugadeAunau : MTH10202 uag MTH10203

Learning Outcome

aunsameyiusuarUSTusTealanduInnes, AWIMUSIUSAMEULATUSTUEANLIAN

wazUszenalyiewndaymiiieivasie

Be able to find derivative and integration of vector, calculate line and surface integral

and apply to solve some related problem.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric Mesuneddutulunisusafiunanisiiey
Level 1 No evidence
Able to calculate derivative of vector functions, and compute line integrals and surface
revel 2 integrals in real valued form.
Able to calculate derivative of vector functions, and compute line integrals and surface
Level 3 integrals in real valued and vector forms. Can provide examples when these concepts
are used in applications and tell their meanings.
Able to explain the concept of vector functions, line and surface integrals.
Can calculate derivative of vector functions, and compute line integrals and surface
revel integrals in real valued and vector forms with the application of theorems in vector
calculus. Can analyze the concepts used in applications.
Level 5 Clearly explain the concept of vector functions, line and surface integrals.
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Can calculate derivative of vector functions, and compute line integrals and surface
integrals in real valued and vector forms with the application of theorems in vector
calculus. Can analyze the concepts used in applications and provide physical

interpretation.

saluga :  MTH20102 37U 2(2-0-4) BULBHA

Foluganwilne . aunsidseyriusidesuuazmudasanvans
%Iugammé’anqw : BASIC DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORM

Aesu1Eluga :

AuAnsIUEEnTiugIvesiln Sufy uavsERUTY aun1sdusunils Muusueniile aums
NS aunsuuussuaglisunss Fusznauliius aunaduausudunilaumsuuiyad
AUNNTOUAUES aunsidaay AaeuvesaumsBuauiifidulsyavdamaiuardulsyavdidusuys
nsUszEnRANNTSuR UV swarSuiuans nsulasaUane aumaidveyituseoeadosmy

Basic concepts of types, order and degree. First order equations, separation of
variable, homogeneous equations, exact and non-exact equations, integrating factor, first
order linear equations, Bernoulli’s equations. Higher order equations, linear equation, and
solution of linear equation with constant coefficients and with variable coefficients.
Applications of first and second order equations. Laplace transforms, introduction to partial

differential equations.

TugadsAunau : MTH10101 wag MTH10102

Learning Outcome
mmaaLﬁ@ﬂ%‘%mﬂ%ﬁmswﬁﬁmmzamﬁaLLf;Jaa,Jm'iL%amMuéLLazLLanaLaaaéﬁmumimj
34la
Be able to select the appropriate analytical methods to solve differential equations

and interpret solution to real situation.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS YU

Level 1 No evidence
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Level 2

Able to determine basic characteristics of differential equations. Able to recall the
definition of Laplace transform, find the Laplace transform and inverse Laplace

transform of some elementary functions.

Level 3

Able to solve simple differential equations. Able to relate the meaning and interpret
solution to simple real situation. Able to find Laplace transform and inverse Laplace
transform using simple properties, solve simple differential equations using Laplace

transform and inverse Laplace transform

Level 4

Able to select appropriate analytical methods to solve differential equations. Able to
relate the meaning and interpret solution to complex situation. Able to find Laplace
transform and inverse Laplace transform using a more complex properties such as unit

step functions, and apply to solve some differential equations.

Level 5

Clearly explain about solutions of differential equations. Able to analyze the situation
and apply analytical technique for finding the solution to the related problems. Clearly
explain the concept of Laplace transform and inverse Laplace transform, and apply to

solve some real world problems.

svalana :

PHY10101 A7UU 1(1-0-2) wuenn

voluganwilng 1  UsauaznIsAdeUN

Felugan1w1dange : FORCE AND MOTION

Aasu1Eluga :

lugailAnwuferfiunisinieunveseunianunisivngueiiifuniglansemng 4 s

namMmans N1SARBUNININITAGeUNIRAULasTY nsundamiuunisussenalyngniseysny

WA NYaUTNElULUAY wavngausneluwududaulunsiesernisiadeuntutinusedniu

wulunuA®InIg 9

This module focuses on the study of particle motions under mechanical forces by

using Newton’s laws. The motions covered in this module include linear and angular

motions. Students will learn conservation of energy, conservation of momentum and

conservation of angular momentum in various everyday situations.

Tugadsduniau : il

Learning Outcome

a Ao A = G i Yy ¥
ANUNINDIUNYNAVDILLIINUANBDAITLAGDUN LLﬂBﬁ’]SJ'ﬁﬂ‘UiSEJﬂGﬂ‘UL‘W@LLﬂ‘JQJJW’WI’NﬂaﬂWaG]ﬂﬂ
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Able to explain the effects of force on motion and apply related concepts to solve

problems in mechanics.

naein1sussiiunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUSTIIUNANISIS YU

Level 1 | laszy

Level 2 | s3nUsingnisad uazlvrdmmieussenewnnisamneilanalnegangay

Level 3 | au3083ueUsINgn1sal wazanusaseydadeiamanausngnisasiu

A1115005UEUIINGMTATIEN kashanaaun1siAgIvee ansalyadinenanstun1sunam

Level 4 v
In
ausaeNleannusla anansaassuuiassadinmansiiialylunisusslivanumsaly
Level 5 v
In
svalaga :  PHY10102 317U 1(1-0-2) nein
4 S w
yoluganwilne . n1sduLayIan

Folugan1wndange : OSCILLATIONS AND MATERIALS

Aasu1Eluga :

Im@aﬁfﬁﬂmamwLLasauﬁ’ﬁmaﬁa@ BUANINANAD ANNANNTANYY WazanmNaIaRn
samﬁﬂwamqﬂamam%maqamwuazamﬂ’amﬁwﬁ leiluﬂﬁil,ﬂgau‘ﬁlLLUUﬂaU‘UVL‘UﬂﬂvUiﬂLL‘U‘ULﬁ‘L&?’ﬂ‘U
Usingnisaistenuud Unngnisaindulutan mudsauifmslvadmiuianfiduvedinanis

This module focuses on basic principles of states and properties of materials such as
equilibrium, elasticity and plasticity. The consequences of these states and properties will
be discussed. This includes periodic motion of the material, possibility of resonance and
wave phenomena in the materials. Particular attention will be paid to properties of flow in

fluid materials.

Tugadsduniau : il

TugadeAusay : PHY10101

Learning Outcome
#1115005U1853TUYRVRINTFULALANUAVRIIER MABAIUAILNTAUTEYNANANNITN

NananneveaiownUaymle
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Able to explain the nature of vibration and the properties of materials and be able

to apply relevant physics principles to solve problems.

naein1sussiiunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUSTIIUNANISIS YU

Level 1 | laszy

Level 2 | s3nUsingnised uaglurdnmiieusseneawnnisameilanalaegamsngay

Level 3 | ausaesueUsngnsad wavanusaseyladeiamanayusingnisaiy

A1115005UEUIINGMTATIEN kashanaaun1siAgIvee ansalyadinenanstun1sunam

Level 4 v
In
ausaeNleannusla anansaassuuiassadinmansiiialylunisusslivanumsaly
Level 5 v
In
svaliga : PHY10103 317U 1(1-0-2) nein
4 ot
voluganwilne . NAnagumnin

Yaluganrundsnge : THERMAL PHYSICS

Aasu1Eluga :

Im@aﬁﬁﬂwﬂmifﬁEJL‘Vlﬂ’JWiJ;Emﬂ’JWﬂJ;?J‘LlLLa%Na“U@Qﬂ’)ﬂmgﬁmﬁﬁﬁia’?ﬁﬂ Felownnsvenes
msmﬁlaul,maqqmm:ﬁ nsiAulasaniug nsvha ufinsdsusvaneulnsd unSeun
msUszgnalinguesmesiulaufindlunisusssisuazedunenmsidsunUasanisvesaanslu
WinUseaniy ﬁgﬂul,%a@mmwuam%aﬂ%mm

This module focuses on learning heat transfer and its impact on substances, such as
thermal expansion, change in temperatures, change of phases, work and change in entropy.
The lessons apply laws of thermodynamics to, qualitatively and quantitatively, describe and

explain states of matters in everyday life.

Tugadsduniau : il

TugadeAusay : PHY10101

Learning Outcome
A1U13095UENAUBIANNTIUNTNDAANT warauTaUTEENAlYaNNNINNENATLAEIVDY

WaunUeymle

5983 3ULUU OBEM Wugu Inendans

voya A Fufl 28 Asvnau 2568



Page |6

Able to explain the effects of heat on matter and be able to apply relevant physics

principles to solve problems.

naein1sussiiunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUSTIIUNANISIS YU

Level 1 | laszy

Level 2 | s3nUsingnisad uazlvrdmmieussenewnnisamneilanalnegangay

Level 3 | au3083ueUsINgn1sal wazanusaseydadeiamanausngnisasiu

A1115005UEUIINGMTATIEN kashanaaun1siAgIvee ansalyadinenanstun1sunam

Level 4 v
In
ausaeNleannusla anansaassuuiassadinmansiiialylunisusslivanumsaly
Level 5 v
In
svalaga :  PHY10201 317U 1(1-0-2) nein
voluganwilne . Useglvvhuazaunuling

Felugan1wndange : ELECTRIC CHARGE AND FIELD

Aasu1Eluga :

Tupaiidnyifedusssurivesyseqlin warauulivh sawdsnismeuaussuosyseqluiv
7o
aulivilugUvesuss uaewdanu fnsussgnanunslanuiafiuyseqlin

This module focuses on the nature of electric charge and electric field, and how
they

respond to each other in terms of force and energy. Applications to capacitors are included.

Tugadsdunau : UsAuniay PHY10101

Learning Outcome
mmaaﬂizqﬂ@?ﬁé’ﬂmsmqﬂﬁﬂétﬁaLLfTﬁﬂgmﬁLﬁm%aqﬁ’uaasmwamamszﬂWﬂWLLaz
aunslivin
Able to apply physics principles to solve problems related to the nature of electric

charge and electric fields.

naein1sUsEEiunaawsn1siseus (Rubric)
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Rubric Aasuea1nuYElun1sUsEEUNaNISIS YUY

Level 1 | luszy

Level 2 | s3nUsingnised uaglerdnmiieussenewmnnisameilanalaegasngay

Level 3 | a@u3a88ugUsngnsad wazanunsassyUadenamanausngnisaiy

A1115005UIUIINGNTATIEN kashanaaun1siAeIvae axnsalyadinenanstunis

Level 4 v v
unUaymle
ausantenleanugla anansaasiuuiassndinmansiiiolrlunsusslvaniunisa
Level 5 W v
Tuula
svalaga :  PHY10202 317U 1(1-0-2) nein
= -
yalugan1wine : AUNUBILARN

Yoluganrwndsnge : MAGNETIC FIELD

A1asUNEluga :

Im@jaﬁﬁﬂmmmé’mﬁuéiwiwﬂszLLﬁlWﬁwLLazaumLL@iLMﬁﬂiuwawagULLUU BuAuaNAny
ﬁiillslﬂa?]@flﬂigLLﬂbLWV:f’]ﬁ]u‘ljﬂﬂ@jﬂ’liﬁ;’]\?ﬁuqﬂLLliL‘IﬁEdiﬂ iﬁuﬁﬂﬂﬂi(ﬂ@‘Uﬁua\‘i“U@QﬂigLLﬂlWV:IJWGi@
ﬁ‘U’]ﬁJLLﬂJIL‘Vigﬂ LLazﬂ’]iL‘VﬁjEJ’Njﬁigﬁ’Jl’NﬂigLLﬂlWV&I’]LLagﬁUWNLm\I‘mgﬂ

This module focuses on relationships between electric current and magnetic field.
The
nature of electric current and the creation of magnetic field are also studied. How the
electric
current responds to the magnetic field and vice versa leads to several applications including

electromagnetic induction.

Tugadsduniau : il

Tugadedusau : PHY10201

Learning Outcome
mmmﬂizqﬂwﬁﬂmsmqﬂﬁﬂmﬁaLLﬂﬁmwﬂﬁLﬁsamaﬂﬁUﬁiimﬁﬁumaumLmeﬁfﬂ,m

Able to apply physics principles to solve problems related to the nature of magnetic

fields.

naein1sUsEEiuNaawsn1siseus (Rubric)
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Rubric Aasuea1nuYElun1sUsEEUNaNISIS YUY

Level 1 | luszy

Level 2 | s3nUsingnised uaglerdnmiieussenewmnnisameilanalaegasngay

Level 3 | a@u3a88ugUsngnsad wazanunsassyUadenamanausngnisaiy

A1115005UIUIINGNTATIEN kashanaaun1siAeIvae axnsalyadinenanstunis

Level 4 v v
unUaymle
ausantenlearnugla anunsaasuuTasndnmansiiialylunisusslivaniunisn
Level 5 W v
Tuula
svalaga :  PHY10203 317U 1(1-0-2) nein
yalugan1wine : PAuwuwaNINwazdnagaly

%a‘iu@ammé’enqw . ELECTROMAGNETIC WAVES AND MODERN PHYSICS

A1asUNEluga :

Tupatdnunisamdsnlaglvauslvhussaunuusiminifouuasmuan feinulu
29950 LLazsLugiJﬁumﬂ?iuLLaimﬁﬂl%lv:ﬁ sufsauiRineinennveseduwmanlalvinundsey
N3
LWTISNEDA UAYANSLAEILUY mmiﬁ'mﬁ%LLaQLLaxé’umiﬁ%ﬁwﬁNLLa\‘iLLazam‘iﬁﬂﬂéﬂﬁﬂéqﬂim\i

This module focuses on studies of energy transfer by using time-varying electric and
magnetic fields in form of electrical signals and waves. Physical properties of
electromagnetic
waves related to energy, interference and diffraction are also included. Interaction between
light

and matters leads to new concepts in modern physics.

Tugadsduniau : il

TapadeAusau : PHY10201

Learning Outcome
a’lmiaﬂizqﬂéwﬁﬂmﬁmqﬂﬁﬂélﬁaLLf?‘tTﬁgmﬁLﬁlaaﬁgaqﬁUﬁiimﬁmamﬁuLujmﬁﬂiﬁ/\lvzlu’]LLaz
Aanagelny
Able to apply physics principles to solve problems related to the nature of

electromagnetic waves and modern physics.
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naein1sUsEiuRaawsn1siseus (Rubric)

Rubric Aasuea1nuYElun1sUsEEUNaNISIS YUY

Level1 | laszy

Level 2 | s3nUsingnised uazlurndmmiieussenawnnisameilanalnegaungay

Level 3 | a@u13a88ugUsngmsad wazanunsassyUadenamanausngnisaiy

A1115005UNUIINGMTANTIEN kashanaaun1siAeIvae axnsalyatinenanstunis

Level 4 v v
unUaymle
aunsaenleannusla annsaasiuuieesadinmansiiollunsussiuaniunisu
Level 5 v
Tvailm
swalaga :  PHY10301 317U 1(1-0-2) ein
a = ~
maiugamm‘lm : LAY NITLARDUN

Foluganrwndsngwe :  FORCE AND MOTION

A1a3UNELuga :

Im@aEjasJﬁL‘Jumilﬁaugﬁlmﬁumimﬁlauﬁ%mawﬂWﬂr;hum'ﬂ%ﬂg]ﬁuaﬂﬁaﬁumﬂé}umwﬁﬂ
P19 15U USIUAATERIRNN UIaRe uazusaFANIL 9T a]ﬂ@g]}l,‘%ﬂuiﬁ'mﬁmgmiay%ﬂﬁwé’qmu
ma%?ammamsﬂay%’ﬂﬁ o wseTuNn e WseaUTe uagngnseudnwluamdudmiunsduainisvu
LLazmiizL‘Gm’mﬁﬂm'iﬁmenﬂamﬁm%maﬂ‘iwuaumﬂiﬂsmwaﬁmammm@usjﬂmﬂmaLﬁaa%mami
Lﬂﬁauﬁﬁuaﬁwuaymﬂ aﬂﬁ‘mmiua8ﬁﬂmmiﬁﬂmmmﬁ? LﬁuﬁugmﬁﬁﬁLﬁuﬁm%’umiﬁsﬂu
Tugadue mdeluiuniana

The module focuses on the study of particle motions under different types of forces,
e.g. normal force, tension force, and frictional force, and viscous force using Newton’s laws.
Then, students will learn about the conservation of energy for objects or particles under
conservative fields and the conservation of momentum for cases of collisions and
explosions. In additions, the system of particles will be studied by considering the location
and the motion of the center of mass. Knowledge and skills obtained in this module serves

as the essential basic skills for other modules.
Tugadsduniau : il

Learning Outcome
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Unfnwaunsauszynalynnnunivaumans nnseusnunauLarngnseysny
Tuudiiediasennisindeuiiveseyniale
Students will be able to apply knowledge of kinetics, the law of conservation of

energy, and the law of conservation of momentum to analyze the motion of particles.

naein1sUsEiuRaawsn1siseus (Rubric)

Rubric Aasu1ea1nuYElun1sUSTIUNaNISIS YU

Level 1 | lasgy

ANy lafugINIAUAEANTUBIBLAIA A1NNTIUTIENENITARUNITLAUYDIYNIALLNTH]
Level 2 | Wavsmusunusuading viornus wisanusesuaula naenivaunsassyladenviln

N = v ¥
’e]lé.ﬂ’]ﬂLUaHUﬁﬂ’]Wﬂ’]iLﬂa@‘UW‘lﬂ

tnfnwanusadszgnalyanugniauauean eI e nn1sindeunivesaunalunsaiinly
- ! ~ oam Y & g ¥ a - a o o
demnussveteunaiinnluasila wseunsaunsaUssynalungnisindeunivestidiuiie
Level 3 . T vy,
IPTwNIsAfounduauvetounaliomula LasnsIUAININETBINUY WAKIU LIINAUAE

TR

Unfnwanusauszgnalyaugnieaumansitedinseunisindeunveseynalunsaiinly
Wiannusavaseunaiiantunile nseunsaunsaUssanalungnisiniouiivesidadiu wavng
Level 4 . o . 4 v ”
BUINENFINUNEUATIEVNITAROUNTUAUVIDUAIALA WASNTIUANUVLNBVBILTIAR e

Tausy

UnfnwianusauseynalyanugniEeaumansiieIne nnIsdounveseunalunsaiinly
demnusseteynaiinnlumsile wseunsanusaysansmslengnisndeuiivesiadiu ny
Level 5 . ‘ ; . {4
BUTNENEINU NoUSNWINNUANINDIATIEUNTIATOUTLTAAUVDIDUNALAL T UUVDS

a o ¥ ¥
E]ﬁéﬂ’lm/luﬂ?’m“w“d@uvl,ﬂ

swalaga :  PHY10302 37U 1(1-0-2) nuwnn

voluganwilneg 1 nsduLavAtiU

Folugan1wdange : OSCILLATIONS AND WAVES

Aesu1Eluga :

Imaaéaaﬁﬁumm%ﬁugmﬁsnﬁumamﬁauﬁuwmumaﬁmqufﬁqm%a NIAUINIA
QuéﬂmamaLLazImmuémwm?iaa n9nAe dunana LLazﬁugmmsﬂﬁzqﬂ@ﬁ%iw,%ﬁmﬂsim U A3
nyuvasluiin AOUALLIAT wé’ﬂmsﬁ’ugmmaqmmﬁauﬁqué’uuwmu Msdunuussueiinesns
0o warltuuafn Besmsdussuieriedmnaifsaiulnngnisavesnay LLazﬁﬂU'sjmiﬁﬂm
ﬂsmgmaaﬂ L?ﬁaﬂugmwwhm L gﬂLmumi%’uﬁaﬂuv{a nMaindng
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This module focuses on the basic knowledge of the rotational motion of rigid
objects, calculation methods for center of mass and moment of inertia, rolling motion,
mechanical equilibrium and including basic engineering applications for describing the
rotation of propellers, wheels, gears and belts. and this module also focuses on the basic
principles of periodic motion or oscillation, the simple harmonic motion, and the extended
ideas of oscillation are used to explain or calculate the quantities in wave phenomena,

leading to the ideas on variety of sound phenomena, e.g. resonance tubes, beats.

Tugadsduniau : il

TugateAusay : PHY10301

Learning Outcome

thAnwansnesuemaiadeuiivuumuuasuuududassluin LLazmmwizqﬂGﬂ%
ﬂ’J’liJgLﬁI@?JLﬂi’]z‘lgLLagLLf;,“lj’ﬁyjﬁ’mNaﬁ’miiijﬁmngg

Students will be able to explain rotational motion and simple harmonic motion and

apply their knowledge to analyze and solve engineering problems.

naein1sUsEiuRaawsn1siseus (Rubric)

Rubric Aasu1ea1nuYulun1sUsEUNaNISIS YU

Level 1 | laszy

UnAnwanunsaesuienisindeunuuunyuwazuuuBdassueiln aunsaseyseuuiegly
Level 2 P . . -
anmaunalIng uagseyaialsznauiiugIuna veenaule

UnAnwiaansaesuiemsafeunkuuyukaiuunidassiuin aunsaundymnimig

AenssumansiuguiieIvesiunmsiadeuniuuunyukazk L dagsueiinla awsasyy
Level 3 - 1% v o‘d!‘/ PR - ~
Reoulvvasannaunanale waraunsaundymmdmnssumansitugIuiineliunsiedeud

NI

UnAnwaunsaesuieMsnfs UL ukaziuuaiidassludin aunsaundaymnimia

FennssumansidurawngIvesiunsiadauiLuumyulasuuddagnsuetinla aunsassy
Level 4 4 y v fde ¥ a4
Laauimsuaqamwamaﬂaim LLﬁ%ﬁEﬂiﬂiﬂLLﬂ'iTQJJVi’W]N?ﬂ’)ﬂiillﬁ?ﬁﬁ]iﬂ%U“ﬂ@UﬂLﬂﬂ’JﬂUﬂ’ﬁ

41' = a' g
\wapuNvasndule

v = a i ] a ° a ¥
uﬂﬂmﬂ’]ﬁ’m’]iﬂaﬁUﬁﬁlﬂﬁiLﬂaa‘UﬁLLUUWHULLaSLLUU%NLﬂaﬁ’}ﬂNUﬂ mmml,mffzgmmq

"“Jﬁ%iiMﬁﬁﬁiﬂ%’wﬁauLﬁmsumf'fumimaauﬁLLuumuLLazLLUU%&JLﬂammaﬁﬂlﬂ GREGPIAPEAY
Level 5 4 v v fdu ¥ 4
Lﬂaulwaqamwau@aﬂaim LLﬁSﬁWN’]iﬂLLﬂﬂQM’MN’M’Jﬂiimﬂﬁﬂ&ﬁ‘ﬂ%‘usﬁ@u%LﬂEJ’Jﬂ‘Uﬂ’Ii

wasunvesnauluaniunisadvug 1o
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saluga :  PHY10303 312U 1(1-0-2) mi3efin

voluganwilne :  MAnagaumain

Yaluganrundsnge : THERMAL PHYSICS

Aasunelang :

TupagesilivumaBsugifsatuaudiluresiva npvesmadauaznisussgnaleiundnnis
yoaA3nadnlensedn LLazaumsngiéaﬁ?iﬂamﬁaﬁﬂﬂaﬁmwimgmiaﬂﬁLﬁlmsﬁu@ﬂ U nslvaves
ihlune ussenvesdnuedosdn uaﬂmmfé’qL‘JumiL%auguﬁmﬁ'uqmmﬁLLazmmﬁyau WUIAUAR
GUENLL;aqmmaLLasﬂismumsL%aqmwwamam%ﬂzgﬂﬂisqﬂﬁisgsluﬂ“ﬁﬁwmzummwuaﬁLLga %aﬁwlﬂqu
msﬁwummﬁfﬂumiagﬂam?mau@;mm;au Lﬂ%@ﬂﬁ’]ﬂﬁ’m;@u gTLéu LLaSSu"]

This module focuses on learning about the pressure in the fluid, Pascal’s law and the
application to the principles of hydraulic, the Bernoulli equation which can be used to
explain related phenomena such as fluid flow in pipes, lifting force of airplane wings. And
This modulealso focuses on learning the different meanings of the terms temperature and
heat. The ideal gas model and thermodynamic processes are utilized to calculate the work

done by gas, leading to the concepts of heat engines, heat pumps, refrigerators and etc.

Tupadsdunau : Ll

TagadeAusay : PHY10301

Learning Outcome
ﬁﬂﬁﬂw’lmmmaﬁmaamﬁasumﬁumvhﬁaNasummm;auﬁﬁﬁaamﬁﬂgﬁz]’awﬁqLLazﬂgﬂj@ﬁam

vouoslulauiind waranunsauszanalianugiolinneiuazundammdmnsumansla
Students will be able to explain the properties of fluids, the effects of heat on

matter, the first and second laws of thermodynamics, and apply this knowledge to analyze

and solve engineering problems.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS YU

Level 1 lﬁizq

yq} ¢ yo [y} <4 s a oy ¥ !
Level 2 | s9nUsingmisas waglodnmiiioussenamnnisameitdnalaesamansay

¢ o o' ' L
Level 3 | @a3005UngUsINgn1sal wazaunsaseyddenamanaUsngnisaiiu

5983 3ULUU OBEM Wugu Inendans

voya A Fufl 28 Asvnau 2568



Page |2

A1115005UNEUIINGNTATIEN washanaaun1sieIvee axnsalyadinenanstun1sunTam
Level 4 v
In
ausaeuleannusla anansaassuuiassadnmansiiialylunisusslivaniumsaly
Level 5 v
In
svalana :  PHY10401 317U 1(1-0-2) nLin
yoluganmwlng .  Invhuaguaman

Felugantwndange : ELECTRICITY AND MAGNETISM

Aesu1Eluga :

Tugatifnwifeaiusssumfvesauuliuazaunuuamanads nesuauainieuves

Usgqli usslwvhadin awuliv semsuuifsiefudneuasndsnudnelindailvans

gaugUTINgMIMaraUnIunney Alwvannisnisivhatin 3ntudsedusenediunsie

AWTLUUVEN TINTIUTUAZNDINIINAWINMIMANTIlUgN5as190UN 0 Lou wewmaslvh

This module focuses on the nature of electrostatic and magnetostatic fields,

beginning with the definitions of electric charge, electrostatic force, electric field, following

by the concepts of electric potential and potential energy, which lead to the explanations

on the related phenomena and instruments. Then, sources of magnetic field, along with

force and torque caused by magnetic fields are discussed, which lead to the idea for the

creation of electric motors.

TugadsAunau : PHY10301

Learning Outcome

ansamwamUsiamsiiwsasiumdnadinnelateuluniee SIUMEILT0AIUIAILLSS

Y P - = = = v aa ¥ o i
NaINU LLﬁ%ﬂ']iLﬂaE)u‘i/l“U@Q‘Uizﬁq‘Vii@ﬂ’]iLﬁﬁE)UVISU@Q’mQ‘VILﬂ@ﬂ?ﬂﬁuqmlwwqLLﬁSﬁUWNLLML%@ﬂI@

Able to calculate electrostatic and magnetostatic quantities under various conditions,

as well as compute the force, energy, and motion of charges or objects resulting from

electric and magnetic fields.

naein1sUsEiunaawsn1siseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEUNaNISIS YU
Level 1 | luswy
Level 2 | s9nUsingmisas waglomdnmiiioussenawmnnisamsitdnalaesaansay
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Level 3 | a@u13a88ugUsngmsad wazanunsassyUadenamanausngnisaiy
81313083 UEUTINGNTATNEN wazwAnsaNN1INAEIvee ansnsalvadinmansiunisundaym
Level 4 y
Ia
anansawenlesrnugla awnsaauuiaesrtamansiielylunsussiduvaniunsalny
Level 5 v
Ia
svalaga :  PHY10402 317U 1(1-0-2) nLin
voluganwilne 1 299sluin

Yoluganrwndsnge : ELECTRIC CIRCUITS

A1asUNEluga :

Imaaﬁtﬁ%mﬂyzsﬁmsnLﬁ'mﬁ’uﬁmmmmmmlm:ﬁ ATIUATUYIL ANANIANY wazEdlring
mﬂﬁ?u;;ﬁau%lgﬁsu;ﬁyﬂWiﬁﬁmmmﬂ‘%mmméwﬁmﬂmwamzLLamquLL‘UU@'N6] POMILMIANY)
mﬁsm%a]LLazﬁam%ﬂmq%ﬁﬁﬁaLﬁ‘uﬂszq nMswilehumdnaunguesmisiag uaz29aslin
ﬂﬁ%LLﬂﬁavUi’JiJ‘ljlgﬂﬂ’]iLﬁﬂLiI‘ULLuu‘Z;VI’]QIWV:JIW

This module starts with the definition of electric current, resistance, potential
difference, and power. Then, the calculations of these quantities within different types of
direct current (DC) circuits will be studied, followed by charging and discharging the
capacitors, magnetic induction explained through the Faraday’s law, alternating current (AC)

circuits, and electric resonance.

Tugadsdunau : Ll

TugadsAusay : PHY10401

Learning Outcome

ANTAUIAIANTELE AMNANSEND way/vaerdslnrihaneluaiulsznouvasasasinivin
NITUARTILAL AT LAY ﬁ’maﬂﬂ’lﬁﬁ’]uﬁmmaﬁlﬁmﬂﬂﬁjLﬁ‘u‘di%ﬁ;LLaSﬂ’]iLMﬁEJQﬁ’fLWV:JI’fLGT

Able to calculate current, voltage, and/or electrical power within components of
direct current (DC) and alternating current (AC) circuits, including the effects of capacitance

and inductance.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsTEUNaNISIS YU

Level 1 | lasgy
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Level 2 | s9nUsingmisas waglordnmiiioussenamnnisameitdnalaesavansay

Level 3 | au3a8sueUsIngn1sal wazanusaseyladeiamanausngnisasiy

A1013098U8USINGNTUTIEN UaghanaunisiieIves ausaladineanstunisundaym

Level 4 v
1a
ausaeNleannusla anansaassuuiassadnmansiiialylunisusslivanumsaly
Level 5 v
Ia
saluga :  PHY10403 319U 1(1-0-2) miaefin
voluganwilneg . Virumansuasilanagaluy

Felugan1wdange : OPTICS AND MODERN PHYSICS

A1asUNEluga :

Iu@aﬁﬁuﬁa&JmiaﬁﬂiwEJLﬁ'mﬁ’uammiLL@Jﬂ%naé‘ﬁ'LﬁumiiamﬂmaqauﬂuLLﬁLWﬁ’]LLaz
dunnuimdnalame iy Lﬂuﬁmmmmsﬁmmﬁummﬁﬂlﬂ/\lﬂwﬁa'ﬁmsJﬁiimsmﬁsuammLLasgm
Tngaginsnaninuadflunsnenoandy SaaNITALNOU VW Wnsnaen LABUY uagin
anlsiedu ntuluungamearnanisitdndgalulnsuluiivnngnmsadailugnisinaungu]
AIBUAY

This module starts with the Maxwell Equations for electric and magnetic fields that
define the ‘electromagnetic waves (EMW)’, e.g., light. Properties of EMWSs on the energy
transfer, reflection, refraction, interference, and diffraction are mentioned. Finally, the last
chapter ‘Modern Physics’ will emphasize on the phenomena that lead to the discovery of

the ‘Quantum Theory’.

Tugadsdunau : 1l

Tugadedusau : PHY10401

Learning Outcome
aunsnesugUIINgMsaarmuINUSInuneidnaningwesivaudivesniu
' [ ¥ a ‘A a ¥ LY a & ¥ a v ! a « a
wuwmdnlvinh uazesureUsngnisunnelvesiuwnfaloswmursmguiaousu wu Wladianvsn
d‘l - a‘ o ¥y ¥
ARUAANT N1IRANGURAENITANEATULIAN N
Able to explain phenomena and calculate physical quantities related to the

properties of electromagnetic waves, as well as explain phenomena associated with the
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fundamental concepts of quantum theory, such as the photoelectric effect, matter waves,

and the absorption and emission of electromagnetic radiation.

naein1sUsEiuRaawsn1siseus (Rubric)

Rubric AasurauTUlun1sUTzliuNanI sy
Level 1 | lussy
Level 2 | s9nUsingmisas waglodnmiiioussenamnnisameitdnalaesamnsay
Level 3 | aunsaesuigusngnisad kavanunsaseyladeiiamanayusingnisaiy
A1115005UEUIINGMIATIEN kashanaaun1siAgIvee axnsalyadinenanstunisunam
Level 4 v
1
ausaedleannusla annsaasauuiasadamansiiielylunisussiivanunsal
Level 5

ln
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