BRU um8.3 (Course Specification)

FIYBLLDYANISIIBUNTHIUTIEAIY/YAYT (Course Specification)
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AMZAINIANENT  UNIINBIAY TNV UITUE

1. 998 ¥2Y/YAIVT wardUIUNUIEAN (Course number and course credit)

AU/ YA : 4133308
nwlng : miﬁauisumm'%aﬂ
ANYIDINGY : Machine Learning
UUNUEAN - 3(2-2-5)

2. Raulvvaesnadan
518739 Mf0U38ULNOU (Pre-requisite) (913): -

51839 G0 sUNSoUAY (Co-requisites) (A13): -

3. A185UETIEIN

(nwlne) Augrunaideulusunsunimilaney nsiiasesidoyadielausidulnuasununa
flugiuadfuaznisians il maengiazuansnindeya n1sdouitendadagldnivuarlavsd ln
yeu saneifiusnunsiBousmenies msanneeidadu msannseladadin iaieutulndan suliidndula
Fnnoiannmesuurdiu maihuemeiniosins nuszgndldnisdaussanuaznsinngudeyasions
Bouivoanies

(n1¥189nqY) Fundamental of Python programming; data analysis with Numpy and Pandas
libraries; basic statistics and graphing; data analysis and visualization; machine learning using Python
language and libraries; machine learning algorithms as; linear regression, logistic regression, K-Nearest
Neighbor; decision tree; support vector machines; machine prediction; application of classification and

grouping of data with machine learning.
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5. AANSANE/FUTNIANISISIUNISEIU



2/2568 WU 3
6. JUNINMMIBUTUUTI5882198AUIII8IYIATIAEN
20 AANAY 2568

7. QUsLAATIIV

1) deligEeulimmdmnuinlalulassaiswaghensalvesnwlimeu (Python) wazanunsa
Feuldsunsuiiousaymidesduldnmmanmsmanaluladasaume (@enndosiu CLO 1)

2) ilelsfiSeuanansnuszgndlilausFuinsgiu 1wy NumPy uag Pandas Tumsumsdnnis
Hoyarunelug) (Data Manipulation) saufensliudnnismsaditugudiieTiesgiuarasnadeyaldags
QnAes (eaAdesiu CLO 2)

3) elifSeuivinuzlunsdenldintesiouazsunuunisnans vl (Data Visualization)
wanza Liedoansaumsnevesdeyaliiuidilaldetreiiuszansam (@enndosiu CLO 2)

0) iielii3oudlavdnnisuasdanefiuiiugiuves Machine Learning fuwuuiinisasuy
(Supervised Learning) 1t n1sanaaguarn1sdnuseinn wazwuuliifinisaeu (Unsupervised Learning) 1w
nsdanguteya (@enndaaiu CLO 3)

5) lelsifSeuaninsoiinseilanddymiluaanunisalding 4 vesesdnsusoyuwu udidenldluna
mMsBeuivesmdasiimnzanluussgndltlunmsiuneviesndulaldedsiivanauaziiasussa (@ennded

AU CLO 3 way PLO 5)

8. sUnuulazsULuUN13IANISIIEUS (Delivery mode and Learning management Method)

anwuEIIeIU
VT us5ee (Lecture) V1 U5Rnns (Lab)
[J ®nam (Practicum) O avifa@nwiuaznis@nuideysannisiunisviney (CWIE)
O Anentinus (Thesis). O aufjiinus (Dissertation)

3Unuy (Delivery mode)

M Classroom-based learning (nMsi3sunisaoulusuiden)

[ Online learning (Msi3aunsaeuwuveeula)

[ Blended learning (M3st3sunsaeulutuisusiufuooulat)

[ Work integrated learning (M15138UN"S@0UYIAINISAUNITHN)

T3 81 TUSATEY o

9. danviun/aulvsieiun
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1) NSNS EW/29 a1 Wae: nsalunAnwinadseulitesnin 80% VYawaNssUNALAIIRLE
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avdaeu mnvaFeuiuniiifmuseglifidviaeutasna msamyadesudadaeuamimioumauadi
wnzay wazmsananesiv 15 it deduraeuluauti

2) madaau: thnwdesdanumuimuananiissy yndeand1azgninasiuunuszeziaids
A (90 50%) wagmnifuszeziafifvuasinndn 1 daiazlildsunsiansanazuu sncufivg sy
waglasuougmannyaeu

3) Msiiaue: thanwdesiiausnanumuidedilssuteumng TnodeunsoudoUsznauns
Yiaue Wy dlad wazaunsoosuneilomldeghadladney msldihiuvderausliasunusivunay

dsnananzhuuluauLELD

10. HAAWSNSISBUTVRMENEAT (PLOS) UaL/M30 NAGWSN1TITEU3aevavangns (sub-PLOs) 7

3193B13URAYDU AU Curriculum Mapping

R nadwsns3uiiin1av e mangns (PLOs)
3183
PLO1 PLOZ2 | PLO3 PLO4 | PLO5 | PLO6
1133308 M338uiv0uAI0s v v

11. wadnsn133euiNAIAnIavasnedrn (CLOs) Naanadasiurasnsnisiseuivamangns (PLOs)

WAZ/U3D NAGWSNTTEUSEREVRIMANGAT (sub-PLOs) N3 v1SuRnYaY MY Curriculum

Mapping
Domain & Corresponding Domain &
CLOs

Learning Level PLOs Learning Level
CLO1: a%ma‘ﬁuyums@au Cognitive: Understanding PLO4 Cognitive: Knowledge &
TUsunsunwlnveu (A3dla) Understanding
CLOZ: aLﬂiﬁzﬁﬁﬁjamuaﬁ?EJ Cognitive: Analyzing (119 PLO5 Cognitive: Applying & Analyzing
lausSuulnuazununia As189) Functional Skill: Data Literacy
ﬁugmaﬁauasmimmﬂﬁw Psychomotor: Precision
Wpiuazuaninndoya | (inwen1suon)
CLO3: ﬂizﬁgﬂmﬂh’fmif{‘fﬂ Cognitive: Applying (1135 PLO5 Cognitive: Applying & Creating
Ussinnuagnisdangudeya | Uszyndld) Functional Skill: Problem
éj’JEJmiL'%EJui‘UENLﬂ%Q Psychomotor: Articulation Solving

"inwgn1sunleymnn)




12. WHUNINTTUNITEI8UNSdRUNdanAaaINU CLOs

CLOs

Teaching methods

Teaching Activities

CLOTL: 8u1eNugIUNg
Weulusknsuniwbn

Nau

- NMSUTTUTILAROU (Interactive
Lecture)

- 1158157 (Demonstration)

- MsFguskuUasloU R (Hands-on

Learning)

- 95U11ATIE5190 W Python W303fMa819934
- @1snn1sflulUsunsuRIU Jupyter Notebook
-l Anwinifeulusunsuitugiu wu fuus
Feuly loop ae function

- RN lutuSeu (In-class Exercises) kay Quiz

Dee

U

CLO2: Anszvidoya
mulavs3tulnuae
WNUAE ﬁugmaﬁmﬂs
N3N AN

LLazLLﬁﬂﬂﬂ’]‘W‘a’aHa

- msdeuiuuulidamidugu
(Problem-based Learning)

- Maspuiuulassugey (Mini
Project)

- MIANUUR (Lab-based Learning)

- TinAnwni Dataset 9393191 Data Cleaning way
Data Wrangling

- Anld NumPy wae Pandas lumsliasevideya
- @519n571968 Matplotlib/Seaborn wag@ninu
HATHS

- 91 Mini Project AinTevidoyauaztiiausnanie

Visualization

CLO3: Uszgndldnisdn
UseLnniagnsInngy
ToyarIgn1sseuives

A58

- MIspuiuulATeU (Project-
based Learning)

- M3iFeuiiuuTile (Collaborative
Learning)

- MIABUKUUNTAAN Y (Case-based

Learning)

- fnadsluea ML 1w Classification wag Clustering
¢8 Scikit-learn

- Nnapadeuiisudanasyiy (KNN, Decision Tree,
SVM =1@3*)

- ¥aungusien Mini Project/Final Project

- Yauenay (Presentation) wagoAUSIEHAANSVD

luna

13. unun1sussliunalidanadasiunadnsn1sseuivasseivn (CLOs)

Assessment
CLOs Performance Criteria Assessment Task | Performance Standard
Methods
CLO1: 85Uy - 5UnElATETIaNIw - wuuRnaen | - laegikuu > 60% ve9 - Quiz
fugumaden Python lignsas TUsunsu (Lab) wuuNAEBy - ATV
Waunsuamwilw | - @eulsunsuiugld | - Quiz/ - lAmvihaugndes = 70% | Tusunsu
Nou (W Fouly loop WUUNAEDU yolang - dunangRngsu
function) - L - dUnenaNNskagndes | Nsiseu
- uiladeRananaidasiuld
CLOZ: Aps1esi | - MieSesiledansdeyaldl | - cuAinsies - Ansgideyalagnies = | - 1999
Joyanmy NumPy, | gnees Joya 70% Assignment
Pandas @i Way | - ATIwNlayameaia (Assignment) - Visualization winzas | - Usgiunasu
nsuanssadeya | Hughuld - Mini Project wazderuvsngle Mini Project




- afenuazinuteya | - nsutaue - FUNBNAMTIATILA | - Useidiums
5] (Presentation) daau Waue
CLO3: Uszendld | - iendane3fiuldvunzan | - Project ey | - lumalusedvsnm - Uszillu Project

ML dwsun1sdn | - aswazduusisluwals | nqu)
Uszanuazdnngy | - Ussillunaliinauay - Msnaaedluag
UBHG asunEnaaNSlA (Lab)

- S8 +

Presentation

Winnzay (U
Accuracy/F1 = Wi
A9URA)

- B3UNEATLUIUATTLA
ALY

- dmsiAszruay

2AUs19Na

(Rubric)
- ATI95199U
- Usgiiiunng

RIGIG)

14. N13IANTSLBUNITEOULALNNTIANATWSNSREUsNdanAdasiuNadnsN1sTEUiva9T187YT (CLOS)

[ L4 = b4 (Y o ¢ = 14
N199AUITAUNITUNITLIBUG NITIANAANINITLIIU
— on =
S = = 55 | 2 2 =
+ [ 4 — & > Q 7o) c
O © S 7} w2 19} v 2
cos | 3 S S |28 €2 | S =5 g 5
= € 3 2% | =3 S = £ 2 °
S & & e @ 2 3 = el = g
a & e 0
= ) = 50 | & & = 20 g 5
=) gy © W & c c o 7 O
= c 2= S = =
« < <
CLO1 v v v v v v v
CLO2 v v v v v v v v
CLO3 v v v v v v v v v
15. unun1sussliunalidenadesiunadnsnisseuivasseivn (CLOs)
- A N32ULIA" AZLULY
CLOs | 35n13/Nanssun1sinyseiliuna (Assessment Method/Task) | F/S* - 39U
Usziaiu (%)
CLO1 | 1. wuudnianTs@ieulusunsy Python fiugu (Lab Exercises) F FUnoiit 2-4 10
d ¢ ¢l 20
2. Wuunedauges (Quiz) edlasasnniwiuasleinsel S dUnnin 5 10
CLO2 | 1. nulaszvideyauaraianmdaya (Data Analysis o g
F dunnun 6-8 15
Assignment)
4 a (3 35
2. MInegaunann1A (Midterm Exam) LUUNITIATIZALEE o ed
— S dun1vn 9 20
i
CLO3 | 1. NsvmansaiauazUsulssluea ML (ML Model Lab) F | &Unvid 10-13 15
P 45
2. 1a599u3%7 (Final Project: ML Application & Presentation) S dUpnin 14-15 30
Total 100 100

*F = Formative assessment (Usesdubaniaigd), S = Summative Assessment ( ‘L/Smf/uﬁg‘ifﬂa)




16. M3Uszliunaansnisseuivadsedva (CLOS)

ac (v o = v o
IBNITIANAANINTILIYU] PRKGH
l/ad —~
c = (%] on c e
2 e ¢ - £
= 2 & s 2 3= o O & 9 s L o
CLOs 2 3 °= K =2 (= = & B B9 = © Q2 B
@ = < 2 ~ S c = § - 2 o @ 2 &
S N = - R o e =z = o = = 97U
e 5 2 ® ¢ = =z =~ = © T > g
= o =) G = I c ‘g oo = & n
r O = [N c Z 5 & v = O 9
= s Q0 € 7z 8 s 2 B € £
c 8 € 0o 2 & <
c < — \9 (et
CLO1 10 10 - 20
CLO2 10 15 5 - 35
CLO3 - 10 10 15 10 45
39U 20 35 15 20 10 100

17. Rubric dM5Un15Us2 U UNBUNNIE/TUIN/51897U8/A15UEUD Ndanndaenyu CLOs

Performance CLOs | Performance Levels
Criteria 4 (Fidew) 3 (7) 2 (wald) 1 (UFuuge)
Vinwen1sideu CLO1 | Weuluswnsule Weuldsunsula Weuldsunsuld | Wianunsalisu
TUsunsuuaznIg gndewnuliensal | gndewnubiensal | wilassasdddali | Wsunsulvivieu
Hadasile Taseasnslandu Judaulug) 1Aa Wusideu wle lanuland vied
52U kardnnIs aulanng Aodlasuduugly | JeRanainng
Jorawan (Eron) b | Snguszasd wsens | lumsudly Tgnsaldnuau
e ANy TR faunmioadntien | deRnaintosaa | 1n
N15AATIER CLO2 | Fenldadifuasnsml | Fenldadfuay donlgnsmly lianunsodnsien
doyauaznis Imngauivtoya | nawlalvunzay wineadlunige | Jeyanseaing
uansn ndaya og19fLBy Anu AAnuNaansla vidoRinumadns | nswiiide
KadwSlAEnTauay gndosnudeyadd | Isfleeiiai Aumvanele w3e
QNADIMIUNENNTT AsaUARUUSTIAY | ARunadns
dAny NANAIA
nsuszanaldy CLO3 | Renlddanesiule | Fenlddaneifiuld | Fenlddanesiin | ldanunsoashe
lupauaznis wingauiulang winngay a3 lalwngauiv laa ML T
Usziliumg YSuwianafiwes | Tuwauas dnwauloya vise | vihauld viseld
uldvsednsangs | Usedlunaldgndes | Ussdiunaluwalal | WinledEnisiana
wazUssidlunalies | AuEIRsgIu AU Usgdngnnes
Ipagnaiusyuy Tuima




VILNER):
- AZLUUTINAN Rubric Tazgniludnnaumudadiuiesasnsyylilude 15 uay 16

- szav 3 (@) Al fedrussaihmanennunaeinsussg CLOs Tute 19

18. NUNNITAANTATIEIYN

ATNTALUSIEA 1WUNITIANTANULN AL LU LS ILEAITLA1TI

tN3IM ASLUY
A 80.0-100.0
B+ 75.0-79.9
B 70.0-74.9
C+ 65.0-69.9
C 60.0-64.9
D+ 55.0-59.9
D 50.0-54.9
F 0-49.9

19. 1NU9INI5IANITUTIY CLOS
NIUTIAUAaY CLOs Inansauazuasnziuulsias CLOs Aunasinzeuy 5 s2iu laedinvue

WvnglvidnAnwinnauussg CLOs > seau 3 Aamse

5LAUNTITUTY CLOs

UL HREITEED AN A ADUTNA wold AoaUTuUTe
Excellence Good Fairly Good Fair Poor
SovazvaIATIUUY
o 80 -100% 70 - 79.9% 60 - 60.9% 50 - 59.9% 1-49.9%
CLOs

20. frsuasionansitiéusznaunmsiFeunisaou

A1919én (Core Textbooks)

Geron, A. (2022). Hands-on machine learning with Scikit-Learn, Keras, and Tensorflow: Concepts,
tools, and techniques to build intelligent systems (3rd ed.). O'Reilly Media.

Maller, A. C., & Guido, S. (2016). Introduction to machine learning with Python: A guide for data
scientists. O'Reilly Media.

Raschka, S., & Mirjalili, V. (2019). Python machine learning: Machine learning and deep learning with
Python, scikit-learn, and TensorFlow 2 (3rd ed.). Packt Publishing.



VanderPlas, J. (2022). Python data science handbook: Essential tools for working with data (2nd
ed.). O'Reilly Media.

James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An introduction to statistical learning: With
applications in R and Python (2nd ed.). Springer.

undsdayasaulatuasgiianisldeu (Online Resources & Documentation)

Google. (n.d.). Machine learning crash course with TensorFlow APIs. Google Developers.

https://developers.google.com/machine-learning/crash-course

Hugging Face. (2023). NLP course. https://huggingface.co/learn/nlp-course/

McKinney, W. (2022). Python for data analysis: Data wrangling with pandas, NumPy, and Jupyter
(3rd ed.). O'Reilly Media. https://wesmckinney.com/book/

NumPy Developers. (2024). NumPy user guide. https://numpy.org/doc/stable/user/

Pandas Development Team. (2024). Pandas documentation. https://pandas.pydata.org/docs

Scikit-learn Developers. (2024). Scikit-learn user guide. https://scikit-learn.org/stable/user_guide.html



https://developers.google.com/machine-learning/crash-course
https://huggingface.co/learn/nlp-course/
https://wesmckinney.com/book/
https://numpy.org/doc/stable/user/
https://pandas.pydata.org/docs/
https://scikit-learn.org/stable/user_guide.html

21. WHUMIINNITEEUNTERULAZNITUSNUNATIHOAAR I UNAANSNI5I38USYa95183%1 (CLOS)

BRU um8.3 (Course Specification)

dUai | vindaiiaey Iy | jUuuumsaeu (TL | Aanssunisaau (TL Activities) domssou | CLOs | 35msusziiuna/

i S P Approach) w3asile

1 UgullinAsievn (OBE) LLa:ﬁugm il Lecture & Demo | g1 CLOs/PLOs, nausin15inwa, MsRnds Slide, Google | 1 ns¥naw, 1ade
widaaile ML IR Python/Jupyter/Colab Colab [SU

2 unii 1 (di9): wundn ML LS ITEE q Lecture & Lab 98U Supervised/Unsupervised, n15iaNa | Slide, Lab 1 WUUBINIA Lab 1
Usztnnuas ML Tua (Metrics) Script

3 undl 2: msé“mmsﬂﬁaada%guqa (Pandas 4 Hands-on Lab N15%1 Data Wraneling, Handling Missing Dataset, 2 WUURNYA Lab 2
& NumPy) Values Jupyter

4 undl 2 (si9): msa%wﬁumu%’a;ﬂa 4 Hands-on Lab Feature Engineering, Scaling, Encoding Dataset, 2 Assignment 1
(Representation) Jupyter (Data Prep)

5 undi 2 (sa): Wuguadfuasn1sIn il Lecture & Lab n1314 Matplotlib/Seaborn wievn Insight Slide, 2 Quiz 1 (Python &
n3 (Visualization) Yastlaya Seaborn Data)

6 undi 3: Classical ML (Regression & 4 Lecture & Lab Linear/Logistic Regression uay K-Nearest Slide, Scikit- | 3 WUURNYR Lab 3
KNN) Neighbors learn

7 unfl 3 (f@): Tree-based Models & il Lecture & Lab WUIAA Decision Tree wag Ensemble Slide, Scikit- | 3 WUURNYA Lab 4
Random Forest Learning learn

8 undl 3 (9): Modern Gradient 4 Case-based 13514 Boosting danasfiuiulandssia Slide, 3 Midterm Project
Boosting (XGBoost/LightGBM) XGBoost (Mini)

9 uni 4: Unsupervised & 4 Lecture & Lab K-Means Clustering wagn15anila ya;&a Slide, 3 WUURNYA Lab 5
Representation Techniques (PCA/t-SNE) Dataset

10 uni 5: Deep Learning Jeedu uay 4 Lecture & Lab ﬁugm Neural Networks wazn15l4 Pre- Slide, 3 WUURNA Lab 6
Transfer Learning trained Models PyTorch




10

un®l 6: Transformers wag NLP

11 Demo & Lab WUIAA Attention Lazn15lU91U Hugging Slide, 3 Assignment 2
aalelnl Face Library Hugging Face (Model)
12 | unil 6 (9): Multimodal Models & Discussion NMUIEAIBNANTNLAZTOAUTINAY, LWIFn | Slide, API 3 nseAUTelutu
LLMs Lﬁmfﬁu Prompting Demo 1S
13 undl 7: Responsible ML Case-based AM51Y SHAP/LIME aSunelaima wagnis Slide, SHAP | 2,3 | 518971
(Explainability & Fairness) 7137311 Bias AUNTINLN
Project
14 undl 8: MLOps, Deployment Wagn1s Workshop 196379 APl 98 FastAPl WaziuiAn Model | Slide, FastAPI | 1, 3 ATIVEDUAIYU
PBNUUUTEUU Monitoring auysailAn
15 Final Project Presentation Presentation Pauslassnu ML Lagn1sneutagnaiu Project 1,2, Rubric (Final
Demo 3 Project)

10



