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1 K4: Data Structure and Alg

| K7: Data storages and Clg

K5: Computer Architecture
and Organizations
K6: Operating systems

K8: Software Engineering
K9: Computer Networks
K10: Programming Fundal
K11: Security and Privacy
K12: Softwlafemed Infrastru
K13: New Technologies
K14: Basic sciences

K20: Artificial Intelligence
K23: Robot technology
K24: Data Analytic

K25: Embedded Systems
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(PLOS) Knowledge Attitude Skill

K26: Data Engineering

K27: Data Science

K28: Edge Al computing
PLO2 _ _ | K1: Mathematics A2 n EITNI T RIeBIS2E AEl NE QR E &
' EOT T O1 n h|K2:Electronics A3I Al NT AT OOk NSt AE|l NENKT OK
Lt NKah Ol KQO|ks: pigital Logic Ag I JKAT j NT KgSIT AE|JGBIENK OE
:((CN):EIe %EI |C<)|I3 :\I I? 1 K4: Data Structure and Alg ODI@NQ _ o |s1xn E | N BENNEK KNI
& KKj N { KKHEI K5: Computer_Arghitecture Alq; _I,<_N'I _II\!revEE TE@EJEE\IH
(Aél\/l code of’eé’ﬁca and Organizations O Q0 O & g EKINYGEH &

K6: Operating systems
K7: Data storages and clo
K8: Software Engineering
K9: Computer Networks
K10: Programming Fundal
K11: Security and Privacy
K12: Softwlafemed Infrastru
K13: New Technologies
K14: Basic sciences
KIEgl JN] OKNG 1
OOONEAONH N§ 1
K20: Artificial Intelligence

LNENI NgNI NLIT EKKJeélrJi NI 6T KgOe#HNi Ngd EKKJILNLT KQOJT NI NTJ NkAj



i KKNn1 T QENK

(PLOS) Knowledge Attitude Skill

K21: Standards

K22: Design principle
K23: Robot technology
K24: Data Analytic

K25: Embedded Systems
K26: Data Engineering
K27: Data Science

K28: Edge Al computing
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K6: Operating systems
K7: Data storages and clo
K8: Software Engineering
K9: Computer Networks
K10: Programming Fundal
K11: Security and Privacy
K12: Softwlafemed Infrastru
K13: New Technologies
K14: Basic sciences
KIEg!l J Nj OKNo
OdONEOXXI NG NG i

K20: Artificial Intelligence

(PLOS) Knowledge Attitude Skill

I NENIT O] RIT [KIFKkNEENKENKIASHKAT LNy EEl[SE nE] NENK&Ah

I O8I NJOo1 I A7Jr“1c”)l’lr]1KCEIE810_:r'1E!NENK[KI

| nr ceh ©Kni J

PLO6 _ K1 Mathematics A2 n EITNMI TTEIESIS2 n E| NE NIKE RK

L EOT T EKNT [K2: Electronics A3 AT NT A OOk NSE nEl NENKT OK

I NT nhnol NI |ks: pigital Logic ABBH KA T L Ny EGEN |S4 n E| NENKL DY

BE%{ %DCKSIOﬁI;}g K4: DataStructureandAIgA?J: nolT ni« El I?S?I AEIGNENK G j

«eh 6 ' K5: Computer Architecture A9 nel NJKnT | I\Sll_. N g;[@llgn,\uvrgog
Organizations S12: 1 E| N ENNEKLeKNKt

LNENI NgNI NLT EKKJeél Ji Ni

0T I KAQOé HNI Ngd EKKJILNLT KQOJrT Ni

T ~ Y

NT 7 NKkA]J



L KX n(PILé)S()]]ENK Knowledge Attitude Skill

K21: Standards

K22: Design principle

K23: Robot technology

K24: Data Analytic

K25: Embedded Systems

K26: Data Engineering

K27: Data Science

K28: Edge Al computing
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(PLOS) Knowledge Attitude Skill
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20002 Oné6k EI NLI EKKJ | &R/
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0 4./l NEL Q1 RRT g NT L n I'1KSA& ]
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24A22) GNT nT NENK1 DRI g NT 1(@®il| K4, K8, K10, K22, A2, A7, A9, Al10, S1, S2, S7, S9,
24025 nhil NgNT A E1 nhl NOB#®LO)| K4, K5, K7, K8, K9, K10, K11, K13, K16, K21, K22,

S2, S3, $4, S5, S6, S7, S8, S9, S10, S11

240265 nhi NgN6 é KEL KONE @10

K4, K8, K10, K18, K22, A1, A2, A3, A7, S1, S2, S3,

24212 E& KF N3k RET K T NE L2qR4p

K2, K3, K5, K18, A2, S2, S3, S11

24@13 A#NT L NLT KQh NL é Kn 12((24)

K1, K18, A2, S2, S6, S11

24QUENKL Dy | LNKE ©F J Ok CByasy

K5, K9, K11, K13, K15, K21, K22, A1, A2, A3, A4, A
S9, S10, S11

2421707 NT NOK NENK 6] KOE K((25)

K1, K10, K14, K18, K19, K24, K27, A1, A2, A3, S1,

LNENI NgNI NLT EKKJeél Ji Ni

—

0T I KAQOé HNI N9 EKKJILNLT KQOJT Ni NTJ NkAT |



Knowledge / Attitude / Skill

«InL \ 'N NOO@DrIK

24221 GNT Al NE NKi1 DRT g NT I(@®1f| K2, K3, K15, K18, K19, K22, A2, A3, A4, A9, S2, S9

2422E NKo énj 1 6] KOEKJ h ©1(@19| K10, K13, K18, K19, K20, Al, A2, A3, A6, S1,S2, S

242233 nhi NgNj Oeh OO0k K NB({(4A® K5, K9, K11, K13, K15, K21, K22, A1, A2, A3, A4, A
S9, S10, S11

242245 nhi NgNT AE1 nhT NKN{(@79 K4, K7, K8, K10, K15, K22, A2, A3, A7, A9, A10, S1

242279 nh 1 NGNLT N|] PT ] EKKJI&E | K5, K6, K7, K11, K12, K13, K15, K21, K22, K28, Al
S5, S8, S9, S11

24@28h Né NT nk OT KKENOOk NBgg)6d| K3, K5, K18, K22, A2, A3, A7, S2, S3, S11

242319 nh 1 NgNI NLI EKKNT 72&8EN K5, K7, K8, K11, K12, K15, K16, K21, K22, A2, A4,

S11

24B00E NKI + EENI eJ n B2 IA]y

K13, K15, K16, K17, K18, A3, A4, A5, A6, A7, A8, A
S10, S11

~

248030 T KKBEKEENT | NLI EKK i@0)

K13, K15, K16, K17, K18, K19, A3, A5, A6, A7, A8,
S10, S11, S12

243060 € KNI & n Nj oeK eI Nj Ok3{F6s K5, K9, K11, K13, K21, K22, A2, A8, A10, S2, S3, S

24B09%e] 6 e Keél 1 61 0 K | K @OB6IN K2, K3, K5, K13, K21, K22, A1, A2, A7, A9, S2, S4,

24B10E NK I I EOT 1 OK NI N o é K3Yayo) | K4, K8, K10, K18, K22, A1, A2, A3, A7, S1, S2, S3,

248116 F J 1 Ni o1 I KOV 1 E K NBE®DE) | K4, K10, K12, K13, K21, K22, A1, A2, A4, A10, S1,

24813 KNORhRI T NE& KNj T KKJ OE K11, K15, K21, A4, A8, A9, S4, S5, S8, S10
eI-JlNI'c”)T-K(]]O 1(e1)

248149 n h i NgGNOo & ONI T ©NT [((&B7) | K6, K9, K11, K21, K22, A2, A4, A8, A9, A10, S2, S4

LNENI NgNI NLT EKKJeél Ji Ni

0T I KAQOé HNI Nrgd EKKJILNLT KQOJT Ni NTj

NK A ]

~



(IEIN J“LE Eﬂ??ng‘: ? K Knowledge / Attitude / Skill

248155 n hi NgNT AnE1 nh T N K B({4§10)| K2K10, K13, K21, K22, K25, A2, A3, S1, S2, S3, S7

24318 P GG N[ KNh NI g gqOk N BN&6p K1, K10, K13, K18, K20, K22, A2, A6, A7, A9, S1, S

24323 Ee )] KNEI T ENK 1 A h I3)a%) | K8, K10, K13, K22, A2, A7, A9, S1, S2, S4, S7

248345 n h i N g NT AEI nhT N6 B K4, K8, K10, K11, K13, K15, K21, K22, A2, A3, A4,
S11, S12

248355 n hi NgNT AnE1 nhT NO®B(#YLO) K4, K8, K10, K11, K13, K15, K21, K22, A2, A3, A4,
S11, S12

24B40ENK I I EOTV T 1 E& KKI J B(d6H K2, K3, K13, K22, A3, S2, S11

24B41E NK I I EOTV T KNT 7 1 PET3(d6P K2K10, K13, K21, K22, K25, A2, A3, S1, S2, S3, ST

248545 n hi NgNI NLI EKS é K B((4H@® K5, K9, K11, K13, K15, K21, K22, Al, A2, A3, A4, A
S9, S10, S11

248555 n hi NgNI NLI EK] KN&(440) K5, K8, K12, K15, K16, K21, K22, A2, A4, A8, A10,

248616 1 K6T € k0 & KNI & n NJj3@36)| K5, K9, K11, K13, K21, K22, A2, A10, S2, S3, S11

24B62E NK O & ONKI n L Ok NT Kk RBE@6H| K1, K6, K9, K11, K21, K22, A2, A4, A8, A10, S2, S7

248745 n h i N § NT AnEl nhT NKK{41aE K5, K6, K8, K10, K13, K21, K22, A1, A2, A3, A10, S

24875 nhl NgNIT nEIl NO é KN B([{4a®| K5, K6, K8, K10, K13, K20, K21, K22, K24, Al, A2,

24876 n hi NgNT AnE1 nhT NI n| EKKS5, K6, K8, K10, K13, K20, K21, K22, K24, K28, Al

OV T EgoelLnl KAT LI j EB((#10)| S9, S11

24B80E NK | KNJI kj k L A GGNB@®R6N K1, K10, K13, K20, K21, K22, K24, A2, A10, S1, S2

24B81K N T T el e nJhoelj el 33(@6)| K2 K9, K13, K21, K22, K23, A2, A9, S1, S3, S11, S

243979 n h | NgNT AE1 AhT NI §(69179) K1, K6, K10, K13, K22, K23, A2, A6, A10, S1, S2, S

LNENI NGNI NLT EKKJeélrJ i NI 6T KQOe#HNi NgAd EKKILNLT KQOJT NI NTJ NkAJ |



(EP' Jﬁ/ E Egl}fﬁfhgﬁ%ldﬁwowdw@ DJ‘: " " Knowledge / Attitude / Skil
248985 nhi NgNT AEI nhT N | B(6M10)| K1, K10, K13, K20, K22, K23, K24, A2, A5, A6, A8,
240016 € KEENT | NL T EKKJ é I 3(@®0N K1,4 K5, KBKRR1A3, A4, A5, A6, S1, S3, S4, S6, S
S12
240026 e KEENT | RLI EKKJ é I 3@®oN K1, K13, K16, K17, K18, K19, K22, A2, A3, A4, A5,
S3, S4, S6, S7, S8, S9, S10, S11, S12
24@040 I EN&LNnEI N 6(BA) | KL, K4, K5, Ka{KB,K16, K17, K18, K19, K22, A2, A3,
A9, A10, S1, S2, S3, S4, S6, S7, S8, S9, S10, S11,
249255 1 I NI E& ©1 J Ok Ok NE NBKI6K| K1, K10, K13, K20, K22, K24, K27, A2, A10, S1, S6
24040 k N EENKKNT T ENKIT n BND6Y K5, K6, K12, K22, A2, A7, A10, S1, S2, S7
24@41° T N P1 ] EKKJIOT T Jn k3((@B&| K5, K6, K7, K10, K12, K21, K22, A2, A10, S1, S2, S
24Q47ceJ 6 € K61 KO GL 6 Gl K QL3q®6K| K5, K6, K10, K13, K21, K22, A2, A4, A10, S1, S2, S
24060ENKO6&N] T 6] KOEK it I NB((Fj6) | K4, K9, K11, K21, K22, A2, A4, A9, S1, S2, S11, S1
240800 Kk AEENKI nnT ] 1T o 3((36)| K2, K3, K13, K20, K22, K23, K24, A2, A10, S3, S7,
24@186e I J 1 NI o T F K@l NT A L 13@a0)| K1, K3, K13, K20, K22, K24, A2, A10, S3, S7
24487TENKI No e KNNTI qgeé el J Gqa6K Ki, K4, K7, K18, K20, K24, A2, A7, S1, S2, S3, S7
240188 NLI EKKJENKO K] T K3@®6)| K13, K15, K16, K17, K18, K19, A3, A5, A6, A7, A8,
S10, S11, S12
242519 n hi NgN|] PGGN| KN B4 K2, K3, K13, K20, K22, K23, A2, A10, S2, S3, S7, S
242520 n h i NgNo éKnr | E&n B(KJ1OY K1, K2, K13, K20, K22, K23, A2, A7, A9, A10, S1, S
24253 DRI g NIT | NT ] N E NK & et(P7D K1, K7, K18, K20, K26, K27, A2, A7, S1, S2, S3, S7
24851 n hi NgN|] PGGN| KN B[40 K9, K11, K13, K15, K18, K19, K20, K24, A2, A3, A5

0T I KAQOé HNI Nrgd EKKJILNLT KQOJrT Ni NTj

NK A ]

~



(IEIN Jﬁ/ E Eﬁﬁm?ﬁgmf " Knowledge / Attitude / SKill
S8, S11
248529 n h 1 NgGNKNT T FnlT 61 (L0 K1, K2, K10, K13, K20, K22, K23, A2, A7, A9, A10,
24B53 nhi NgNKNT T T NoT L BB K1, K9, K10, K11, K13, K18, K20, K21, K22, A2, A6

S11

248549 nhi NgN|] PGGN|] KN R[4

K2, K84K5, K6, K125, K28, Al, ABAAB1, S2, S3,
SB1K12

oA hI NGNENK] KNI k| X3RN K6K7, KeDK2KB K2 & A6, A7, SlI0 S2, $F1R
oA nhl NGNENKI I EOIET GKANEG)| K2, K3, K5, KE2BIA Al, A6, A7HA1®2, S3, S7, S12
oA hl NgGN|] PGGN| KN BDMN(4410) K2, K3, K5, KKIKAK25A1, A6, A7SA3SS SB1EH12
oA h|I NgN|] PGGN| KNh N((4410)] K2, K3, KIKKRL4 K25, K28, Al, B6SATSASES7, $1

LNENI NgNIi NLI EKKJeél Ji1 NI 6

TFEKQOe#HNI Npd EKKJILNLT KQOJ T Ni

NT §

NK A ]



~ s

iNéej, T 1E
OT T UFKAQJIOLhEK®OI] kNé&lF EEKNT | T ENK & n héEtvKldaring | KOBé& I
enl I TKN]IT NGNTARET Jhl fir o )6@NQITNGIN knEL OT K
enl 1l T KNj I N§ Bdtive tedniry E N K 6 K [i6)@ Ng O OEHING & J§ IREE- KEBKENG 1K NNOGONDE
enl i1 memmmmmﬁmg 09 NP@&ONG O @ § N 5 |OREDK BHK N jk INNDDONDE
LKn] énlT 1 T KNjIT N§NT Rctive lersmingp@ N5 hi fNegFNN OT ir e Ah ENKS KA J
KOl kN& I EEKNT Bdtive hesriing h E N K )
OK NENKEARENKSKA] T KO| @®Jng
KT A -G R I-RIGNTOING N Kerj kNérEINT AENKE KéNll_ E < YR
: Oorir.ol.el Il nE = = ogNl
projecproblef 5 gepsbadedl, tebased,| social | ENK & K O <
base( based scenatb@sed engagen] 0 Kn| / . NT 1
learnir| learning ENTnl NI' AKO] A7 ¥ 1
2000z ON6kEN NLI EKK 1(02) | - po | duestdmsed,casi )| 50 | 100
_ ) ] based learning
20a1zefNT LNLT KA DRI 3(36) | - 30 | casbased, tdamsed 30 + 40 | 100
team teaching; te
20a1Z Dl NE L RT g N - !
041z 13 hu ai n g N 3((3)6) 30 based. case bag 3° + 40 | 100
200146 e J A1 DRI gNI Ln 3((%6) | - 30 tearbased 40 |+ 30 | 100
200.1€ | BE: %E ENKEaR 5 | 1. |casebased, teaml 20| + 50 | 100
20a170enf I OT T I NLI Equay | - 1. | case based, team| 20 + 50 | 100
20a1E DL NEL2QIL n I KAT 3((3)6) | - 30 | casbased, tdgased 30 40 | 100
20a1¢] GNT AT NERKIJhL 1(@1) - 30 | casbased, tdgased 40 30 | 100
LNENI NgNI NLIT EKKJeélrJi Ni 6T KgOe#HNi NBd EKKJILNLT KQOJTI NI NTJ NkAj



Kol ] kNél EEKNT kdtivelesrfiing h E N K )
Ok NENKEARENKSKA] T KO ®Ing
. T kNe&l EIl NTneE & KNT ENKO K
KT h L@ BT ORI DTN N KehjxN&kEl Ni nENKe KNT D  [ENKS
: orirol.ell nE = =i 0g NI
projecproblef 5 gepsbaded, tebased,| social| ENK &K1 &~ =
Ibase( Ibased scenafimsed engagen| O K|/ .| &N
. ) ] eamir| learningd—g Ny 1 | N1 f|K O] A1 % 1
24011e ANT L NL T KAl NL 3((3)6) | + 30 | casbased, tdsased 30 + 40 | 100
2442z | GNT Al NENK1 DR 1(1) + 30 | casbased, tdamsed 30 + 40 | 100
24428 gnhl NGNI AE nhe(410) 30 10 | case based,team| 20| 10 30 | 100
02.0§nhi NgRGKRKENK
61 KOEKJ B 6((410) 30 10 case based, team| 20 10 30 100
24@1z1 E€ K NOo Kk REI Kl 2((4) 30 | caskased, tdamsed 20 - 50 | 100
2421t e ANT LNL T KAh NL 2((4) 30 | casbased, tdamsed 20 - 50 | 100
24@I4ENKLDr FLNKe Ol 3(36) | - 1. | case based, team| 20 - 50 | 100
24@1EKNOT Af 71 NT nog 2(n3) 1. | case based, team| 20 | 50 | 100
24217 LT NI NOK NENKOG | 3((25) 1. | case based, team| 20 - 50 | 100
24221 GNT Al NENK1 DR 1(1) - 1. | case based, team| 30 - 40 | 100
ODOENKSE&A] T 6] KOE |
| PGGN| KNRN| ¢ a 1(e-1) + 1. case based, team| 20 - 50 100
24@2:gnhl NgNj O6h OO 6((410) 30 10 | case based, team| 20 10 30 | 100
gnhl Ng NI AG Nl ht
0dD.0 GI T qoi Ka 4((37) 30 10 case based, team| 10 10 40 100
_gnhl NgNLT N| PT
24Q27 KNT T ] GNT AT NEN 4((37) 30 10 case based, team| 10 10 40 100
2422t h NleWNB|MoeJ 6 e Ke 3((3)6) | + 1. | case based, team| 20 + 50 | 100
LNENI NgNI NLT EKKJeélrJi NI 6T KgOe#HNi NBI EKKJILNLT KQOJTI NI NTJ NkAj



KOl ] kN&Il EEKNT Rdtite he&ring h E N K )
Ok NENKEARENKSKA] T KO ®Ing
U T kN&l EI NT nE 5| KNT ENKO K
KT h L@ DT OGN DTN i KelFj kNélEIl NT AENKE& 'éll-EKl' i ©
: orirol.ell nE = =i 0g NI
projecproblef 5 gepsbaded, tebased,| social| ENK &K1 &~ =
base( based scenatimsed engagen] O Kn|/ . &NT h
learnin learning KNI nl NT' A|KO]1 AT 5 1
24@31gnhl1 NGNI NLIT EK 437 | 30 10 | case based, team| 10 10 40 | 100
ENKI’rEENI oeJr]I -
24€60C 32@ 1 | 100 + + + 50 100
0T Kinj] JENKGéKE
24@0‘.6K NL I ENé I,—’n EI l(g:O) 80 + - + + 20 100
Oﬂ..ﬁéKEENITC)KHNEl(QZ—O) 100 + - + + - 100
248060 e KNI e n Nj ceKOL 3((3)6) + 1. | case based, team| 20 + 50 | 100
24B0cce]J 6 eKel 1T 61 Kk o 3((36) | + 1. | case based, team| 20 + 50 | 100
24B1CENKIEF I EOT T Ok NI 3((3)6) + 1. | case based, team| 20 + 50 | 100
24@11el J1 NIl ol I KQOT 3((3)6) + 1. | case based, team| 20 + 50 | 100
-] KNG h RE § NERJCN
24@1‘I NgNGghHit el J1 NI 1(e1) + 1. case based, team| 20 + 50 100
24814gnhl NgNOoeoNlIl 4(7)| 30 10 | case based, team| 10 10 40 | 100
2481Egnhl NgNI AE1 nh 6((410) 30 10 | case based, team| 20 10 30 | 100
2481t ] PGGN] KNh N| g q 3((3)6) + 1. | case based, team| 20 + 50 | 100
oAao0lF Eeq)] K NF I TV E N K 3((2)6) + 1. | case based, team| 20 + 50 100
gnhl NgGNI nEI
0OA. 1OI KL T ajs é « D : 6((4410) 30 10 case based, team| 20 10 30 100
2483t gnhl N CJ NI nEr nh 6(410) 30 10 | case based, team| 20 10 30 | 100
LNENI NgNI NLT EKKJeélrJi Ni 6T KgOe#HNi NBA EKKILNLT KQOJTI NI NTJ NkAj



Kol ] kNél EEKNT kdtivelesrfiing h E N K

Ok NENK&AhENKGSKA] T KO| ®Ing

KT A L BT FARIGNIOTNE B KOb T kWer 21 WD 0 SRie| RISE | BN

- orrol.ell nE < 2| 0g NI

Rrolec problem & geasbaded, tebased,| social | EN K & K ©1 T
learnir| learning scenatimsed engagen] O K|/ . | &NID
9 NI nl N1'nKel (ORI

24B4CENKE FEOT T 1 EEK 3(36) | + 1. | case based, team| 20 + 50 | 100
2ABATENKE I EOT T KNT T 3((36) | + 1. | case based, team| 20 - 50 | 100
24854 nh 1 NgNI NLIT EK 6((410) 30 10 | case based, team| 20| 10 30 | 100
2485:gnhl NgNI NLIT EK 6((4410) 30 10 | case based,team| 20| 10 30 | 100
2486161 K6T el k8 e KN 3(36) | + 1. | case based, team| 20 + 50 | 100
24B6zENKO @ ONKI nL Ok 3((36) | + 1. | case based, team| 20 + 50 | 100
24874 nh 1 NGNI AEI nh 6(#410) 30 | 10 | casebased, team| 20| 10 30 | 100
2487 gnhl NgGNI nEIl NO 6((410) 30 10 | case based,team| 20| 10 30 | 100
0 EH.STg g? INCI\)IE HIOTn TE ICEg g 6((410)| 30 10 case based, team| 20 10 30 100
24B8CENK| KNJT kj kLA 3(6) | + 1. | case based, team| 20 - 50 | 100
24881KNT T el T enJhel 3(36) | + 1. | case based, team| 20 + 50 | 100
24897 nhl NgNI nE1 nh 6(410) 30 10 | case based,team| 20| 10 30 | 100
24896 gnhl NgNI nE1 nh 6(410) 30 10 | case based, team| 20| 10 30 | 100
2400016 e KEENI | NL | EK 3(®0) 100 + - - - - 100
2484026 e KEENT | RLT EK 3(®0) | 100 + ] ] ] ] 100
248041 T ENELNEI N 4&+ ' 100 + - ] _ _ 100
2492661 J N E€©F JOK O3((36) | + 1. | case based, team| 20 + 50 | 100

LNENI NgNI NLIT EKKJeélrJi Ni 6T KgOe#HNi NBI EKKILNLT KQOJTI NI NTJT NkAj



Kol ] kNél EEKNT kdtivelesrfiing h E N K
Ok NENK&AhENKGSKA] T KO| ®Ing
KT LG T GGG Rl KOG c NeF B W1 0 EWiKe) B oSS
ptgojec problem o%cla,ébg@le(detledas%dlz social | ENK &K O o N
leannir Iggrsnelﬂc %N Iscr?nlaml\l?lsleg =] Al ey KT nT | &N
2484CT Kk NEENKKNT T EN 3((36) | + 1. | case based, team| 20 + 50 | 100
02.2 i EIC)E:({J ERKJIOI 3((3)6) + 1. | case based, team| 20 + 50 | 100
2494702J 6 e K61 KO GL S G3((36) | + 1. | case based, team| 20 + 50 | 100
2498CT k N EEN K' nnijl 3(36) | + 1. | case based, team| 20 + 50 | 100
2498¢e J1 NI &1 B RAk N3((36) | + 1. | case based, team| 20 + 50 | 100
24@87TENKI N6 e KNNI Q& 3((36) | + 1. | case based, team| 20 + 50 | 100
0 2.6 : ggi E E lé iJI ENEILEI OKEI’Q 3((36) + 1. case based, team| 20 + 50
02.7rnl €611 NOLQ@IT N3(36) | + 1. | case based, team| 20 + 50 | 100
2409z nl €Ok 1 NOLRT N3(36) | + 1. | case based, team| 20 i 50 | 100
24997 nl €1 1 NOLBIT N3(36) | + 1. | case based, team| 20 + 50 | 100
240941 Al 80k 1 NOLKBI N3(@5) | + 1. | case based, team| 20 - 50 | 100
24@9t T nl €Ok 1 NOLBT N3((25) | + 1. | case based, team| 20 + 50 | 100
24@9€ I n1 €©F 1 NOLBT N3(325) | + 1. | case based, team| 20 + 50 | 100
24@97 1 nl eol 1 NOLIVT NA@R7) | 30 10 | case based, team| 10| 10 40 | 100
24@9e I n1 €©F 1 NOLBT N4(&7) | 30 10 | case based, team| 10| 10 40 | 100
24251 9nhl NGN| PGGN| 6((410) 30 10 | case based, team| 20 | 10 30 | 100
LNENI NgNI NLIT EKKJeélFJi NI 6T KaOée#HNi NB4d EKKILNLT KQOJTI NI NTJT NkAj



KOl ] kN&Il EEKNT Rdtite he&ring h E N K )
Ok NENKEARENKSKA] T KO ®Ing
) . e e e e oA G951 El N7 »E X N T ENKO K
KT A LG N ROKIGINIDING N KOF § X NOD 51 W0 [ BNKE| bl @), | EhEE
: orirol.ell nE - 2| 00 NI
projecproblef 5 gepsbaded, tebased,| social| ENK &K1 &~ =
base( based scenafimsed engagen] O K|/ .| &NI D
learnin| learning g NY 1 | Ni' fK ©1 O 71
24252 gnhl NGNOeKNDr I 6(410) 30 10 | case based, team| 20 10 30 | 100
242551 DRI GNIT T NI T NE4(37) | 30 10 | case based, team| 10 10 40 | 100
24B51gnhl NgGN] PGGN] 6((410) 30 10 | case based, team| 20 10 30 | 100
24B5zgnhl NGNKNT T I n 6((410) 30 10 | case based, team| 20 10 30 | 100
OA/3gnhl NGNKNT T I N6((410) 30 10 | case based, team| 20 10 30 | 100
24B54gnhl NgGN|] PGGN]| 6((410) 30 10 case based, team| 20 10 30 | 100
gnhl NGNENK] KN y
0 A/3 §3iohKkiN| N&T Nh A(3%7) 30 10 case based, team| 20 10 30 100
gnhl NgNENKI T E
0 A/3 5Kn] 1 KOB3§NEK 6((410)| 30 10 case based, team| 20 10 30 100
gnhl NGN] PGGN|
0 A/3 | KEhijnj eGot I K 6((410)] 30 10 case based, team| 20 10 30 100
0OA/3gnhl NGN|] PGGN] 6((410) 30 10 | case based, team| 20 10 30 | 100
248911 nl e el 1 NOo LI 1 N 3((3)6) + 1. | case based, team| 20 + 50 | 100
2489z nl el 1 NOo LI 2 N 3((3)6) + 1. | case based, team| 20 + 50 | 100
2489: I nl el 1 NOo LI 3 N 3((3)6) + 1. | case based, team| 20 + 50 | 100
2438941 nl e el 1 NOo LI 4 N 3((25) + 1. | case based, team| 20 + 50 | 100

LNENI NgNI NLIT EKKJeélFJi Ni 6T KgOée#HNi NBd EKKILNLT KQOJTI NI NTJ NkAj



Kol ] kNél EEKNT kdtivelesrfiing h E N K )
Ok NENKEARENKSKA] T KO ®Ing
. T kNel Ef NT BE 5| KNT ENKOS K
KT A LG T ORI TOTNE R KelFj kN&lEI NT AENKE® 'éll-EKl' K ©
: orirol.ell nE = =i 0g NI
projecproblef 5 gepsbaded, tebased,| social| ENK &K1 &~ =
base( based scenatimsed engagen| . Knl/l . &ENT h
learnin learning KNI nl NT' A|KO]1 AT 5 1
2489t Al &0k 1 NOL |3 N3(25) | + 1. | case based, team| 20 + 50 | 100
24419€l nl € ©1 1 NOoL| 6 N 3((25) + 1. | case based, team| 20 + 50 | 100
244971 nl e ©F 1 NOLI T NA7) | 30 10 | case based, team| 10 10 40 | 100
2499l nl e©F 1 NoL |8 NA437) | 30 10 | case based, team| 10 10 40 | 100

~ ' ~

I INGISIINTNT ] Nk n] EnT T &actEe lexriijnil Nog@ FED enBNEKRSH § K KKBOG 3§ [T

- - . ~ ~

000000 Giveratityd QO ©®6 EEAANROBOABORETI IhE I kAnEL OT K

~ Y

LNENI NGNI NLT EKKJeélJi Ni 6T KgOe#rHNi NBd EKKJILNLT KQOJTI NI NTJ NKA]J



€0 JOKKN] I NgNIT i réfofkinEedated he@dingd § NET OKHANENKE
KN] I NGNGEI 'Ji nil NgNo6 G1 NN Eq InjJRENTk n EL OT K
KN] I NgNo6 Gi NNT fnr &Rh ENKLSHEI MNIojgERNETT OKANENKER
eNho| BEREBBOERRMNDOOTI nIi  ENTE I'JTI ni NGNS GI NN
ENKEENK/ LT EENKIt [l kAaE[] 1 TAEENKT K | GN] ENKI t
| KNLLkA LnE ENKOK JINI| I t+EINTnENI ENT| ENI &}
KI L@ R} HaKigvio HAE| EN| ENKT N OkN T KD ENKIt jjNeLl I'knAE
ENKL T nE | kKT NEFnT L] 1 TAE TnOl ENKOS K
ENKT 1 | + EI
24425 gnhi NGNIT nE b b
61 RT 6((4}10)
24a26 gnhl NgHa KKE P
[ NT Ok N &Iad
24223 gnhi NgNj O6n 5 5
6((4410)
24224 gnhl NgGNI nE1 P
Ok Ni NL i EB]
24231 g nh il N§g NIO®BY)
24814 gnhi NgNOo & ON P
eGoT I Ka 4(37)
248159 nhi NgNIT nE P
6((4410)
24@34gnhl NgNI nE| P
P17 61 KL A 6[(4A0)

LNENI NgNI NLT EKKJeélFJi NI 6T KaOée#HNi NBA EKKJILNLT KQOJTI NI NTJ NkAj



ENKE N I TAE ENKT K | GN] ENKI
| KNL L nE |+ EIf TnENI ENT| ENT &1}
KI A L& 0T i-akiamion H E  KRDENKI t| ijNeél I'knAnE
’ gmlmlm\nojrémm 1 TABE TnOl ENKO K
| + E|
248359 nhl NGNI nE! P
6((4310)
24855 g nhi NgNI NL I b
' J KKT T NI6(GYO0)
248749 nhl NgNIT nE | P
6((410)
248759 nh 1 NgNT A EI b
el 61T 1A 6(410)
24876 gnhi NgNT nE
OT 7V BG§©1 KAEE P
Lnl KAT L i6{4HED)
24897 g nhi NgNT nE b
] 6((4410)
O2.. 2T ENE& L n E6E@0)
' INDOENT NT ] NKA] Enl T h\ WO Inh BIs@EEB®KIBS f k ROK EWA JA ENK Ih
LNENI NgNI NLIT EKKJeélrJi Ni 6T KgOe#HNi NBd EKKILNLT KQOJTI NI NTJ NkAj



& o J OwidulgE J & m il kDG
K I-& i I . A ) KKnhi1 1 QE ENe&
‘ot enlk 17 NMbdulgn hl vl . ,G]A . .
(Module) e I E dMmotuleN g ENKE
202§ nhi Ngi1 DRT gNT ENKS&/] T 6]|1F T NT NJj | KhEEN%-EEKK'i TKEJ! ,
Ok NI FEOT {gNT 86FIJOKOI KREENKOF] 1 kN6egnT Odsr KNJI L KON
&lodule: Web Des| 8 | T h @BERNKL KIANENG n i Tcee k 8T T Ok N Gg?f‘fg“?m@gi .
andeveloper ] KN nET qqEg©seKnr {2 F EOT T Ok N1 nﬁ4:ENI:<I,_’nI'§! N Ok
6((4)10) eNROGNEFFEOTTOIkAOI | 1 kNoegnl ok! AT FT nNEENK
- - . = . . _ A i 6hj] 060GI NNé NE
| KNLNT j OOEg ©0r k fi E|ENKAFK®OINEIOI NNL|f knr F nT LNIE &
Eknndoei NIJInrTeB) |3 FEOTT Ok NI nhSENEEKKJ B 3
N ...l KN nEI Q&g 6 -
EQJ GEEOXINEINKT n KN EKABOI RT OF | 1 KNOEJ | k AEENKLI I EO I
ENKOI T7Qr KnkbnTeNLENINKTERr FENTRELKNENT | Ok
. e 6E N KO Kn J(RroKlel
Programming for web; database |] KNL NI T Nij N1 Based Leatmigd K N T
management; web application develop 4] KNj n ET q&g or|é Nh i Nl'é é KNN
.= N L - JJOERNT ] :
backend development and API creaf] O©E&J§ © Ok NL n | '7.ENijn
user interface development; applicatid Ol | 1 Kk Nd é §nl ceh ENKQE
development process; design thinking] 5/ NEOj T Ok N1 n ﬁi (('))eejng
andnterface design principles; digitalerf ¢ K7 | E€ KOT AREQh ONT e
group project development; web appli E§ ©ENT & KN E ceh § f r?TNtLNI ,
deployment and maintenance; real ca 8E NK
medical or industrial business sectors. ©KNE
LNeNi NgNI NLT EKKJeélF JiI NI 6T F KaOe#HNI NBd EKKJILNLT KQOJT NI




K I-& i ool

i KKA1 T QE E
(Module) N

enk T NMbdign h | & I E gMotuleN g E N

6] KNj nET Q&g 656
] KNLNT T Nij N1 &I
Il kK N6eéegnl ceh ©0
7KNT n Ok Né nhEN
] kI hijn] 8 Edl R
Learning outcomes: Students
1.explain the fundamental pr
web application developmen
related clisige and sesider
technologies

2.design and develop the b
web applications, including
management and approp
creation

3.design and develop the fr
web applications with respg
interfaces that efficiently co
with the backend

4.apply user experience (U
interface (Ul) design princiy

application development

Né NI NgNI NLT EKKJélJi NI oTFKaOe#rHNI NRO EKKJILNLT KQOJTI Ni NTJj Nk

=
—



K I-@ . Ol
(Module)

enl 1 N@MbLUIEn h i

i KKA1 T QE
| E gMotluleN §

~

e

5. plan and developstdok w
applications from design to g
including teamwork and collg
6. apply artificial intelligence
enhance the efficiency of
application development pro
7.identify and address web

security issues appropriately

24a26g nhi N
6 e KELBKaRN |
Ok N6 | KOE|!
&Module : Data Stri
Algorithm@nd
Programming

EKELKONE&®l JOok1 n

-l O

AKKIBT AKBEINKK 2 n T | A Ok N
NKéoel Tl NOk NEERK&ODOR
I NgT NOFAkEFKNInJ
TNIT NOOOT NT nEKNT |
ENKG6] KOEKIBGNET AT
I Kol JEAIT

Basic data structures, linked list, queu

Mme =

-~ O

tree,Bee, heap; hash table ; algorithm
algorithmic complexity; computing a
problesolving;

searching, sorting

NKNEOL § OENNTKNI&I b B § ©

algorithmic strategiesandigiergreed

1 T NT N Ik nEEN

Ok Noéenjl 6] KOE
2 T NYT NJ T knEEN
EARTTEFTIT NTAOC
Ok NEAREKNnNJLI N
enl i Aoeh ©

3J AT NE|l NENKGO ¢

6] KOEKJ é IGININY
Ok NLNJNK@JKRL
6] KOEKJ OT KI &1
6) KOEKdk hnEINPE
] KN] n ET Q) Ak EI

OE®| PGI Neeh ©

IENKT KKJ NT 1
L NT NT 6 é& ©hn
2ENKI + E] GNTY
Jneel ] q
BENKT ©NT Ok N
ENKIT nOkRT Ok
AENKI N6 é& KNNE
I AKKKER Eknpnd
5ENKOG|] KAJ T 06
I AKKNET In 3
6ENKOKA] T KO
7TENKOT NT n Ok
6] KOEKJ O

(D¢

2 ~ ~

EKKJeél Ji NI

NLI s

o1
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&nl i RQMMEIGN Vj KVKI"II |CIJEA ) ENVé,EK,K I NT’ﬁVEAva
(Module) é I E dvotuleN § ENKeénhEI ] KNOJ N
algorithm, dynamic prograrsapaug séal 4 T NT NJ Exk ] nlT 18ENKL NnE|] NOk
introduction to programming paradigF " Kk EF KNT nJ OOk|ENKo6&nj 1 6] K
objeairiented programmingdriverenta 5K 00 n EEKNT | TIENKLF ij N] KNJ O
concurrent programming ENKeénhOT nEEKI
OTTTnNEO¥
6j 066 Knj] T LNJN
ENKOo&R] T 6] KOE
OGNEI nT Tevpdrive 1
6] KOEKJIOT T 1Tn

Learning outcomes: Students
1.explain the principles of |
structures and write program
them effectively

2.explain the principles of
analysis, perform algorithm g
categorize algorithms bg
computational complexity
3.demonstrate programming

a higevel programming |

(Python), appropriately utiliz¢

Ni NgNI NLI EKKJeélrJi NI 6Tl KgOe#HNi Npd EKKILNLT KQOJT NI NTJ Nk

=N
—)



K I-d iy 11 snt 1 NMNGIGN Vi KVKAI"II |Cl]E ] ENVé,E KK | NT’ﬁVEAvai
(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
program testing, debugging
libraries and functions effe
apply algorithms for soilegn
4. explain basic algorithm
strategies and apply them
problems.
5.understand programming
and classify different ty
programming paradigms
6.explain the basic principleg
programming approaches, st
oriented programminggdrive
programming, and C(
programming, and apply ther
24@23g nhi N|LTN] PT]EKKISeKNI §168ONEE 1 NRT gI1ENKYT KKJ Nj 8|1)] KN8J NT hei
KNYT6eKnNnloeKNF dnNj Ok NENKLR[élFJ1 NI 6T FKaO [2ENKIi t E|] GNT [2) KN G iE N K
&odulstetwork |KNj NoeEk OENK] KNJT jl2l néil NI KOO | ||06é KNRdwork DNgviek |3L NEJSET ENKH
Administrator T OKHIij NI &l Eeol JOKkOKNT T e KNI &n Nj| Configuration Lab) AENKT ALFT | N
6((410) ] KNELNT T Nij Nt OENENK| 3] néei NIKOOeTl nr|3i +t EENK&etwdrk 5] KN6J NT él N
Ok NENKékNj] ENKT AT FHEAT KNT T 6eé KRNI & SimulatigB 66| KO|6)] KN6JNT &6 NE
deKnl é&nNj 0] RTEknndél
LNENI NgNI NLT EKKJeélJi Ni 6T KgOe#HNi N3 EKKILNLT KQOJTI NI NT 7



K I-@ . Ol
(Module)

enl 1 N@MbLUIEn h i

EN& EKK
ENKE&nR

SLINET OENKT/MRN
EKNE&NEijNeT nKE
Communications

BKE
Nel
communications network protocols; |
area networks;sdeet computing; date
and integrity; wireless and mobile
performance evaluation; data cor
network

decompression; system administrator

management; essiompr &

management, container/Docker manag

studies from medical or industrial busi

network g K

Learning outcomes: Students
1. understand the fundame
computer network structures
2.apply knowledge to tasks
network systems

3.analyze, manage, and soly
in network systems using
knowledge

4.work collaboratively on ass
and present their work in
organized and systematic mg
5.use their knowledge to ar
solve netwetlted issues effe

4E NK OE © of6) e
EknnJdh eNGriug K
Network Management P
S5ENKLNnE]|] NO«k

T | (Case Study Analysis)

6ENKIiI + E] GNT
Ok NéelT ol
TENKI noLT IO

T ol

242249 nhi N
KNT T gNI & ¢
G IT qbi K

TNNEOFf OOk NI | B

1 T NT N] Tk AEEN

] ET NI NLA] ceh ©

LNENT Ng N

Kk AEENK&FEKNTT gNI
OV T é&nkl Eeli NJLAnJ
66 KELKONEOKNT T &nh
NLI EKKJél Ji NI o




K I-& . 1OI . ) ' 71 1 QE EN&EKK
S-Q ent i NMVdGUI@n h i | kkni1d _ =NeERL

(Module) ’ & I E gMotuleN g ENKeénheEI
I

&odule : Databasi En T Oel NJJnAarT eE&l E/[2a nhT NOkNénhB2k E] GNT $QQ K B
SoftwaEagineering OT7T T 6 ELNKOI T n EKJENK@EROK NENKEAENNRENKgNI &6
4((B7) EKNT T TENKI ART NGF el EgNT 861 JOka3ENKLNE] NOK
FFEOT T OLTN|] PITJ]EKI3OKNIFEE)O| KNO|] KNS ij INOSRN E O
G T qOoisa®mMOl NOKNiIjel NJT ©I EENK & I (Document, $ernies, Gray
ENhENKGEEKEENKOENKLAJ I nlT 1T QOgNT & 6hj] 6] Knj
n

T 61
rAhT NGE WT bl Koy 7 |1 81 kN ENKE§OeENI T

J

Database system principles; relationall 41 T NT Nj Ok N] KN4ENKeénk !l El E
entityelationship modeling; structul G+ 3T QO KaT NJ |Gl 1I{SOLC iSikn@pion
language; database managementsyst 5/ N é KNNI qQOk NENEEKKJI I NL I

control; database security; various (G 13T QO KaqOOk|lI F EOT T LT N| P
including docuoniemted, tsedes, graphf G+ 19T aO1 KQT Ar 6/5ENKIi + E|] GNTY

NoSQL; software development lifecyc| 61 h L I ¥ G T qOi|66 & KEENT Ek n
engineering; software design; archite¢ Ok NE n h ENKEKN|OF | 1 k Noéegnl
maintenance; 1S025010; version c( Gl T Oi KQoeh ©Q7ENK E§ 66 e KN
project management; database int 71 n ENT Kni JEAT |el T éndol I KQ
applications;tee@d software developn{ T fir I A ENKT OKHN
| KNLNT T RijNI O

8EGOO6EeKNrFEJIN
Ok NKNTTelTens
Learning outcomes: Students




K I-d i I _ . 3 ) i KKA1 1 QE E
’ T N@MbELI N h | : ) _
(Module) en b T NMMbuign & | E gMotuieN g —EN

1. gplain the principles of val
of database systems an
databases aogord normaliz
principles
2. dvelop and manage (
systems, including using
hanlithg database security

3. slect appropriate types of
based on system requireme
relational  databases, ¢
dathases, or Sem@es database
4. gplain and apply the
development process accor
softwaidevelopment life cycle
5. malyze and identify softwg
requirements and degsigprig
software architecture

6. &st software using suitable|
and managéwaod quality c(

processes

Ni NgNI NLI EKKJeélrJ i NI 6T KgOe#HNi Npd EKKJILNLT KQOJT NI NTJ Nk

=N
—)



K I-d i I snt 1 NMNGIGN Vi KVKAI"II |Cl]E ] ENVé,EKUK | NT’ﬁVEAva
(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
7. ollaborate effectively as a
developing softwegeated with
database systems
8. wsproject management tog
versiocontrol systems approy,
24@27gnhi N|T NJT KKIJOkNST €61 6k|1F 1T NV Nj ' Kk AEEN|1ENKY KKj Nj 8|1lENKLI T &6l 8
LT N PTJEléelJr NIl 8T FKQOENKe(TnroEnrji el EijNi | KNEFT Okl|ij Neé
OKNKNT T | (IrTnijeél NIJeEnOENKOSAGKNTT | GNT AT NEN2ENKé&nk | GHON| 2ENKL T ] GNT
&Modul€omputer | n | EKHQOENKI F EOT 7|2+ 1 NYV Nj FEéq)) KI'TnijéeilNJé&n3ENK] KN8JNT
Architectureand |] KNLNT T Nij Nt OENK] KT nENT &F EI T (CPI3ENKLNE| N&] |[4ENK] KN8J NT
OperatiBgstéem |] KNXIOK 7 e T NTTAREOT I T nijei NOEND|eFJ I NI 8T KAQOTTitElIAR
4((B7) LT N|] PeUEKIODK N edN@ &l n] EKHAQEAhROER4ENKI hkl E|] G|5ENK] KNd J NT
FI EOT YT O NIl Nt KOl JE/38] Knj 16T n] T dKNTT | GNTATNO6Knj] T Ok NENK
EARENKITnijeiNIenelJi NIoTIKQOISENKs&R] T 6] 6] KN6JNT ENK
eI NIJIAr T eEOKNENKIINRIS®OKk NLT N] PTJ B] KNLNT T NijNi|[lIKRFENKI N &
8 EKNT T Oel NJT Ol EE/OT T 6IGROKIRG nT G6ENKI N & KNN
KNT 7T OKNT 77T OKHNENI|4F 7T NT Nf T Kk AEEN7ENKLNE| NOI
KNY T ] GNT AT NENKGEI KITKni1 ] NEK&lF EKNS8ENKI ij N] KNJj
Computer abstraction and technologyl EK NT I T ENKOENIT nNLT Eé
computer arithmetic; memory system(&é n h ENKI n] EKHJIENKT NI Ok N
architecture; interfacing and commur
LNENI NgNI NLT EKKJeélJ i Ni 6T KgOe#HNi NRA EKKJILNLT KQOJTI NI NT 7
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(Module)

enl 1 N@MbLUIEn h i

i KKA1 T QE
& | E gMotuleN §

subsystems; processor systems desig
the CPU,; performance; performance
virtual machines; parallel processor
cloud, GPU, TRUaRIKicture; Operati
concept; design principles; concuimgrag
dispatch; memory management; vif
device management; security and f
systems; system performance evall
requirements and specifications; syste
integration; system testing and evahg
Systems in Embedded System, Autom

5] No e KNNT gbk N
el 31 RI 6T FKQ
6] KNT nET qeéel NJ
el Jir NIl sT I Kb
6] KOEKJ &l ©J n|
Ok NENKEg ©1 Kn i
Learning outcomes: Student
1.explain the fundamental pr
and abstract concepts relate
computer architecture and of
systems
2 describe the components, §
and functions of the central
unit (CPU), memory, input/ot
systems, and storage device
3.compare and analyze varig
computer architectures, inel(
architecture and architecture
for parallel processing such ¢

TPUs




K I-d iy 11 snt 1 NMNGIGN Vi K KA |Cl]E ] ENVé,EI,(UK | NT’nVEAvat
(Module) é I E dvotuleN § ENKeénhEI ] KNOJ N
4 explain the principles and n
of resource management ir
systems, such as process n
memory management,
management, and file systen
5analyze and evaluate the p
of computer systems
6.apply knowledge and unde
computer architecture and
systems to write efficient p
terms of speed and resource
24@31gnhi N|OT T eNRENKé&nkFESLJI|1l 1T NT NJT Ok NOJ|1ENKYT KKj Nj 8 |1LENKLI T &6l 8
KNYT T éekNil1] KNJT kj kOT T éexkNIhdqLT N] PTTEKKIK|OT €61 6k] néek|2ENKLEFT | GNTY
&bdule: Cl@mbine{d nk F E6 LI NFT eKNEOE|] KNJT kj k OV 7 €/2) GNT AT NEMK|3ENK] KNS J NI
4((B7) I DRT gNT 6 e KNI &n Nj L VirtualizatioK N6 ij T T nNék NI h Q] AENK] KN6J NT
el NI kI hijn] OéenHkmnl2l NoeKNNTI g0k N3ENKLNE| 6w |6 KA] T 8T A] T
O kT UFKQIENK)] KNJi|elJi1 NI 6T I KQE&El| Service Providers 5E NK|] K Moréshop
] KAT 81T NhOOT I 61 ©J E o1 é YVitudlirajiol 0 6 ij 1| Workshop 6] KN6JNIT T no
] GNT AT NENKT T ék NI h|30k NI EEH O é KN 4E N K Geitainenzhtion 7ENK|] KN J NT
Virtualization Concepts of Computer | K NT 7 é k NI h Q&I KIGENKIF I EOT T L8] KN8J NT ENK
Computing Concepts; Enabling | Learning outcomes: Studenty I' n Use I€as© Ok NENKIF ij N| K
LNENI NgNI NLT EKKJeélrJ i NIl 6T KgOe#HNi NRd EKKJILNLT KQOJT NI NTJ Nk
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Virtualization Technology; Storage
Network Basics for Cloud Computing
Virtualization Features; Design of C
Platforms; Scalability; Cloud Computif

based Tools and Laboratories

1. gplain and distinguish bety

of computer system architect| T

cloud computing anaug
virtualization technologies
2. malyze and critique compu
architectures for cloud com
different typesf virtualizg
technologies

3. slect appropriate tools an
applications baousacloud com

platforms

SBENKOLI T NT
j 0esgnrgi

24814 nh i N

el NJJnarT
Modul€ybBecutit
Officet(2)7)

20k DI EEjJ ©6 e KN
Tntijn] énEéeNJI
3 F EOT T Ok NEJ €
] KFhijnj] h ONT o

1] NoéeKNNTI qbdk N
el NJJnAarT eE| k!

éenEeNJT NJTAr E
AT nENIT 6] RTTHAJ
o1 Nr I & 61 KKK n

18 AhT KK] Nj 6
2L nE| NINT Kg
JarT éE] kI hij
3k E| GHRthical Haskin
AENK|] KN6J NT
EARENKel NJO
] KFhijn] ceGoT
50T NI noeKnr
El ENKI NoéKN

ITAaro] RTFEATT

(D¢

e
>

—|

I DRT gNT el NJJnril eE
el NJosLnrj Eel NJJnr
Jt FEEAT eI NJJArT eEg
EFrEKNTTeélTeéniéeKE
ENKKAE] Nel NJJnarT
ENKOLRE&OSI JOkI ] nN
GFEIT qb6il KQl faro] RT I
JArT eE] ktFhijn] T NEam
JAarT éEl klFhijA] 8eéKN
' KRFEFnT LNIEKKJ
NLI EKKJeél Ji NI ol
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Cybersecurity fundamental; cyber
assessment and management; cybe
and defense; critical infrastructure c
security; designing and sephyisigalydes
ethical hacking; malicious software
ddense; incident handling; cybersect
privacy; cryptography; network secur

from medical or industrial business se

LniTehelnilol
6E§O6eKNr I EJ
OEArji eer EEAT
ENKOKA] T KOBOk

Learning outcomes: Students

g
50 Nr F LNKOk NT n
I
N

1. malyze and identify cyb
threats and vblihees within
organization
2. elect appropriate tool
technigs to respond to cyber
3. dsign and implement
cybersecurity controls to pre
in copliance with legal requir
4 Work effectively as both a
a teamember to achieve pro|
5. ommunicate and presen
information accuatetganizat

stakeholders

737 T IN] &6
el NJJnrT eE)
I E€QEKI KNI K
B8ENKIT nENI Ex
ENKEjOeseKnr
] K hijAj
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(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
6. uilize information tools to
cybersecudtsted data for lg
and pctical application
24815 nhi N|6T eé61 6k AKNT T i PET|1F 1 EOT T KNV T I P|18AhT KKJ Nj 6|1LENKLI T &6l 6
KNYTTIi PETI(TAl OceJ6éeKelT 6T Kkod|T ANagnNRr T NIFLOLENKEHIOIN ®@ K|] Kk Nj ij Né
&ModulEmbedded| ENK ] KNJ T kj k OT T 1 k|2 EOT T O) KAT | |2) GNYT AT NENK|[2ENKLIFT ] nlkj
Systebeveloper |6 g Nr I T NI cech ©OKNST AT AT T NJ OMISRAINGE J|ceJ 6 e Kel T 61 K|IBENK] KNdJ NT
6((4)10) ENKOGgNr+JIT nl OkNUIKI|3) KNJ nET Q& EN| 3] WakshepNK I | E[4ENK|] KNJ J NT
] PGGN|] KNAN| gqil nr &) KAT OT nELNnlI TTILKONET o1 OV 7 |5ENK|] KN&J NT
51 kK NEKNEOKNENKO&n|T ©Ff EENK&I EI' T n4ENKLNE|] NOk |6ENKL fn Ed EMERN
ITNTTTTQOk NFNENL] N4en Ol EOkNOE®]| |56 KEENT Ekn|JalLniTKniJdd
| PIEO /10 200C0EREN G Ok Ni PET Al O] E OG6ENKOKH] T KO|BENKLIT | GNTY
SE|l TKOEknnJdl NI NKO|I' 6l E1t AhT NOOKNI KkAEENTTrno
Embedded systems technology; emi{h i EEk n NI TENKI noLT IO
hardware; embedded system softwg 507 EO] N& ©1 8 h n
microcontrollers; embedded pregped EI J n Of Ol Ar Jn E
computing; sleep modes; reliable syste T Kk  h & T 6 k DI ET A
and methodologies; network embed T n ] | KNj n ET Q@
interfacing aredisignal systems; entrepri T Al Gl 6L h é k O
realime system and programming; aj cech ©Kn i1 8 NEI T ni
aircraft control system communicati¢ Learning outcomes: Students
LNENI NgNI NLT EKKJeélFJ i NI 6T KgOe#HNi N1Io2 EKKJILNLT KQOJT NI NTJ Nk
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software development standards IS| 1. dsign embedded systems
AUTOSAR; Al edge computing; real ¢ with high reliability
agriculture, food and healthcare, and § 2. dsign, improve, and devel
embedded systems in accor(
the MISRA standard
3. pply cloud services and cy
user interfaces to meet the s
requiremenftsollaborating
organizations

4.dentify and resolve issues
deploying embedded system
environments different from
development labs and addre
prbdlems within a short time f
5. dferentiate the strengths a
weaknesses of emerging prg
which are constantly evolving
select appropriate processor
embedded system design in
with the needs specifieeby [

organizations

Ni NgNI NLIi EKKJeélrJ i NI 6T KgOe#HNi NIo3 EKKJILNLT KQOJT NI NTJ Nk
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24834gnhi N|[T kK AEENKI AhT NOF | 1 k1 7T NYT Nj I k AEEN1ILIFT 6h] ENKY |[LENKLI T &6 8
6] KOEKJI | |Ok NLniI T ] KNJI kDaw®D 1 Kk N6&gnl IJnNIFT H2<kEINI | WNNE2ENK] KNS J NI
T KLAI T Ayl Eeéeq)] KNEFT ENKOLRE|T knET ©NIT @GN | Layout O dayaut
&odule: M@bile |8 ARENKLT NT NOENKT nit AhT NOI ] 1 kK N6 é| 3. WorksBoN K 8tat@ €| 3SENK | KN J RES
Applicatdaveloperf RESTBRN K& nh 6 ERT ¢ eAREN 21 | EOT 7 Ok N1 1 h| Navigation API
6((4)10) TKIieLFTLENTTNSOENKO!I kT DFKQAJO6h]4ENKT OREBNAPN [ 4E NK | K N o Bakke
] KhT E§OENT heljelT|ENK&ARENKLT REY Practice Ok NEARENKG N
ThALETFAT 6T IJAT NOENAPI]T nNEST JNNL J5ENK BatkeddNIORH 5] KN8J NT j k E
| AhT N6eKEENT | KN n|3)] KNJ nET QE§ ©6|ENKENRENKgN 6] KN3JNT j k6
Mobile application development princ] Kn 7 Eg OENT h 61| 6. WorksBoN KT K &|7] KN&J NT ENK
and backend development; DevOps| Cl/C®D1 Nr 1 nhT NOj OO E§ 6ENT 8] KN&JNT ENK
components; responsive layouts; stat 1 Kk NG egnl I NI TN7ENKOKA] T KOOk NENKI ij N| K
navigation, REST API integration; da 41 A" hT NOk N7V OKHI nT 61T JnlT N 9] KN8J NT el N
services; APl development; authentii ©NT EAT OF | 1 Kk [BENKOKN]JC/RMIOIKNAN] T KOOOK N
oljectelational mapping; containerized § NT & © J Ok O O k | Containerization Fij NJ KNj
microservice architecture; automg ol J NNL J 96 e KEENIT Ekn
continuous integration and delivery; {51 n ENT Knl JEAT|T DI
development; case studies. 6eKEENT OF ] 1+ k NIOENKT no LT 6
T e EENKE&Il Ej O
i NgNgni hONT ét
Learning outcomes: Students
LNENI NGgNI NLT EKKJeélrJ i NI 6T KaOe#HNi NIo4d EKKILNLT KQOJT NI NTJ Nk
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1. gplain the fundamental pr
mobile application deve
including user interfaces,
processing, a&veD@3 process
mobile apps

2. dsign and developlatios
mobile applications using ap
components, state manage
integration with REST APIs
3. pply automated testing te
contaidesised deployment, af
processes to enhance the d
andjuality of mobile applicati
4. dvelop and integrate
services with mobile ap
including databasnagement
authentication
5. ollaborate with a team to ¢
develop mobile application p

meet user needs, while a

NE NI NgNI NLT EKKJeélJi NI oTFKaOe#rNI N1I0F EKKILNLT KQOJTI Ni NTJj Nk
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—)
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profession#thios in the fiel

computing

[TIc

24835 nhi Ngl Eeq KNEFT86EJ OO
Ok NI EOT1FEéeq] KNEIFT | 0606k
&odule: Gresign| OT | é NAT NEé ANT L N Ok NLni T ] KNEF Y Game Engine
andeveloper ] PGGN|] KNAN| g QQOENK|II Kk AEENKI RRT g N 3. Workskod K I  EO
6((410) ENKYT nKnEKAE| NOI NL|{2F I EOT T OOk NI A|4ENKOKA] T KO
¥T LIJA] OEKHALNE| |8 EOGEJOOKkNKNTI50T 1 éNhT NEé€
TLNIEKKJ EnT ENKI nENT Kn/6EJ

3 LT FOOT | éN6ENKAIMIT KO ¢
T 6

K1) 7T NT NJ OF Eeq|1LF T 6h] ENK
161 kT WFKQQJOsTl J2kE|] GNT nlT NE
|

A

111R
I n
Game elements; platforms; player

O«
=

genres; player elements; game progral 1 KO JT AREIT N1 {7ENKT n

I KOSBENKI nENIT Ek
EAT|9ENKT ALY B E
KKII0ENKLMNE] NOk
maintenarsftware engineering; datad J I Y [ J Nj OEJ

game architecture; mathematical conl I EOY T &
detection; animation; artificial intelli 41 n ENT K
design; game development; mald EJ Od 1 Nr | T

various cutiige case studies; real casg Learning outcomes: Students
medical or industrial business sectors | 1. gplain various components
such as platforms, player mg
types, and player elements,
understand the fentdmprincip
of game design
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2 @sign and develop gan
appropriate game architec
artificial intelligence syat#den§
teadbased development

3. pesent game design and d¢
concepts and effectively co
project outcomesa iglear &
appropriate format
4. ollaborate with a team to ¢
develop games in ordehiey
assigned project goals

~

24854 nhi N|el NIKO®1I DRT gNT 6ER 1] NEOj T ENKI nE|[1L T 6h] ENKY |[LENKLIT &6 8
GeKELKONISgNr FITIRVOERIBKNE NI cch ©e NEGART 0K 2] GNT AT NENK|ij Né

&Modulstetwork |1 NI KO©1 NRT gNT O ERJIFT T JNj ceh © 3. Worksko K I I EQ[2ENKLFT ] ntj
InfrastruciEmgineer T KNI NK& AR ENKKNTY T 6 = JNIT

52 F EOT T KNT T EN4ENKOEnj I 6] |[BENK] KNG

6((410) ENKIi +t ETNATAREGeEK|] O6EHI OT KNENKd e KNI 8nNj OT|6e KNI &nNj
LT NT ENKHQéEnk Il E 3JATAEl NEI ENKSENKT NAT ARE|4ENK] KN6J NI
Network infrastructure fundamentals,| KO] O7T 7 T fr ceh ©F|L NJj 0eKNDI &nNj
IPv4, IPv6, IP services, security | 4J AT AE| NE ENK G6ENKOEO©®eé] PI5ENK|] KNS J NI
automation, and programmability. Har T n 6 LT | j Kk ENT 76 e KEENT Ekn|T KNI NK&nhEN
deKnl é&nNj 6ENK|] KN3J NI

2 ~ ~

NLI EKKJeélFJi NIl 6T KAQOée#HNI NIo7T EKKJILNLT KQOJT NI NTj
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ot ent 7 NModugnni LK JJEl  ENEEK

(Module) é I E dvotuleN § ENKeénhEI
practical exercises to-maitttreatworking 5.E§ 61 A E| Nél NJ/8ENKLNnE| NO«k

both wired and wireless networks. OE®|] PGI NI fr ceh
Learning outcomes: Student
1. @an their work and ap
knowledge gained in class
problems based on assigned
2. dsign systawosording to

requirements

3. dmonstrate skills in installi
systems basedhenplanned

designed layout

4. wrk effectively as artéqures
their work clearly
5. ge classroom knowledge &

cratively solve assigned prok;

24855 nhi N|ENKo&nj 1 6] KOEKJIT 6|1F 1 NV NJ LT N| PT/1ENKY KKJ Nj &
] KNJT kj K|EAT OFAKEIF KNTnJOT T/ ENK] KNJI kj k)] K2] GNT AT NENK
&odule : Bigh GAT Goelr T eélrEIFIAMKEFKN28&nj T 6] KOEK J| 3. Workskol K E§ 66
Rerforma@@emputif ENKL N EOENK] KNI NT[ENKQOI T QT ardn] KNENTT Nij NI
Enging®(@410) [ Ah ] KNLNT T Nij NI @&éd|] KNLNT 1 Nij N 4AENKLNE| NOk

FEOTTThLEIT Ok N|] KN LT N] PT] EKKJ
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i KKA1 T QE
& | E gMotuleN §

5&f]T 6] KOEKIOT T &1
OT 7T &1 NT Ok NOT T EKN&g
o1 T6FRJII AOFNKAQI

6] KOEKIJOJIRYT KRh NI G
€0l él NIJOENKE&nNh E nk'N
ENKEKNE&N] 8ARIT L o
EKNWNEO&Rn I nénit nj O
6Fr RIAAOENKL I EOT
ENKeénl i AHeknLOT I K

Evewtriven and concurrent programmi

(@]
[T«

cel

algorithms; distributed system mode
complexity; concurrency; scheduling
system performance evaluation; f
performance measurement tools;
infrastructuamalyze, design, test, an
computieased system; parallel program
parallel and distributed architecture an
threads programming : POSIX threa
RPC/RMI and Mituneprogramming n

distributdd fiystem; message queue; s(

load balancing; advanced distribute

3 Ahel NI KRI
ETNTTArT nENT
Learning outcomes: Student
1. gplain computer arcligebig
performance computing

2. wte parallel programs to
utilize hardwétte multiple prog
units

3. masure performance an
parallel programisgusm mult
processors

EN& EKK

ENK&nhEI

56 e KEENT Ek n
&1 NI

6.0 K] MapReBEE
Distributed File Systems
7€ ©1 nENKI n
I NoeKNNT q) K

(D¢

N §

N

NL I E J j

EKKJeél Ji NI ol
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genesalirpose computing on graphic
units : GPGPU; vector processin
programming; large scalable architecty

computing; fault tolerance computer sy

24874 nhi N|6T €61 6k] AKNT T el 6111 EOT T K
KNY T ol 6F 1] KNLNTT NijNi hONT 1 {KNhAT él N
Module:@ystem [ NO K RET KIFT NEL QOEN2I F EQT T O]
N
h

|.

Develof@@10) [EknnJOEI TKOEknnJl|] KNLNI

loT technology; 10T hardware; 10T s & I i

efficiency; digital microelectronic ¢ 3.0 8 ©NE& ENK T n E| 3. WorksBo K 6 & 11 ]

entrepreneurship; real case studies il N6 é KNNI gé& el JjLnl Khol I n] EK
Nl TTNATnFEAT|4ENKOKA] T KO
ITnif ENT eé0OneéeiléekNi hdcel 611

48 n Ol EOkNOE®©] [5ENKI | BoWinil K

el 6T ROk EgOd)] PGI N

el E1 AhT NOkNEBENK] KN8J NT

hAEEknNI | KANEENT &1 EK

50] EOQ] Négo©l 6hn|76e KEENT BK n

TNNEOf Ol fir JJENKI noLT | 6é

IToknNkEOI

I

food and healthcare, and smart city se L
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Ll hékOl EEAT él
'Tnij ENT éeOnei
Learning outcomes: Students
1. dsign loT systems to ibiper
high level of reliability

2. dsign, improve, and devel
0T systems that maintain lo
consumption, based on the
requiremendsiged by partner
organizations

3. nderstand the functionality
platforms, analyze data from
systems, and customize use
to meet the spre#ds of partn
organizations

4. idntify and resolve problen
arise when deploying 0T syg
environments different from {
development settimp, smavith

short timeframe

TFEKQOeraNI NI11 EKKJILNLT KQOJ T Ni NI

~

)

N K
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5. waluate the strengths and
weaknesses of various conti
evolving loT platforms, and g
most appropriate platform to
in designing IoT systems tha
the requients from partner
organizations

-

24875 nhi N|ENKT KNI NKEARENK&E O 108 ONEET nElI Kk ALENKT KK] Nj 6|1) KN8J N
TAEI NoeKIENKI NoéeKNNI geoel JOT KNI NKENK&Ahdij NI KI JENKI N[2] KN ¢ Gl
el 61T n EANROERT Ok NI N6 eKNNal 61 n 2] GNT AT NENK|[3LAEGET
&odule: DAta ] PGI N6 KNEEI EknnJg2l NoeKNNTI geel|legoel JOkeoel 61 T|4ENKT AL
Analyst A& GKNj] N l n] EKHQoel 6T 3. WorksBoN Ki N e&|[5] KNoJ N
6((410) loT data collection management; data| ceh 6T KET NJ el N/ 67 nRPythoh 61 h ©/6)] KN& J N
data storing and analyzing platfil T ni ] ENT € Onéi|4ENK] R&N§Viskalizl E NKG N EnR
entrepreneurship; real case studies f| 3] K N nD&th &fjaBdiod |l Tools 7] KN J N
food and healthcare, and smartcityse 1 KOl J EAT | KNa5ENKLNE| Dbk |[ENE EKKJ

>t
O]

—C = = —C = B —
™ =z > O —¢ .z i
Z Z T R =R
Tl m -Z -Z J

visualization @alsN | K n 1
EnT j O6Ey e &l ol
eoneél NJKni Jin

Analytics Platform

6.EI ©66¢e1 7] Q) P

loT

76 e KEENIT Ekn
o]

-

SB8ENKI noLT I




K I-d i I _ . 3 ) i KKA1 1 QE E
’ T N@MbELI N h | : ) _
(Module) en b T NMMbuign & | E gMotuieN g —EN

4) KN7 nET qOk N&
L héko®F EOk NT K
cch ©KAT ENEI T ni
Learning outcomes: Student
1. nderstand effective prin
managing dategstoollected fr(
devices

2. nalyze large volumes
gathered from IoT devices
highevel information that align
requirements iehtsl and pa
organizations

3. pply data analytics platfo
with data visualization tg
customize user interfaces tq
needs of partner organizatiot
4. pply and select approp
platforms that align with th
requirements of proldeitedp

partner organizations

Ni NgNI NLIi EKKJeélrJ i NI 6T KgOe#HNi NI13 EKKILNLT KQOJT NI NTJ Nk
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—)
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24876g nhi N|I n] EKHQeel 6 T A OENK|1L K © N Hof® IEGRSf | 1L | T hel ] ENK|1] KN8J NT h el
I n] EKAQell n] EKAQOENKL KONET| Conceil ©L NI NKT |2kE] GNT AT Nd&|2) KN3J NT h ol
TSrNOKNOIENKT hLITFn] EKHQOE|[T nNOGNr T NFEI|F] nNEEnN] 3] KN6JNT j KE
&Module: Wearabl¢ El ExnnJOE| T KOEknn|[20k NI EEH O©J NT K| 3. Worksko K| KN6[4L nES ET ENKH
Low Po@&F Device loT device; device power usage; dev] P& &nt nl Ok NI |[ENKI K AEENT &/ 5] 06eoKnj 1| K
Develo[@{(410) | process; device prototype developit NT 6T I KQdT RT /43 NT KgNT ENK|[61 RDr T Knl JE
development  concept; device |3] Ki &L Y 861 | |loT 6] KNOJNT &NE
entrepreneurship; real case studies fi E K N7 ProofofNOgnoeptl 5ENK L KON&l eléei NJLJv OKH(
food and healthcare, and smartcityse ' ij N1 Ol hk ©F J &1 K AEENT T r n
] KNEI T ENK 6ENKT hLIFT Ok
4énlT i A KNINHI|T O] O1 17
T ©TIEEI TE@OOK NO I |[7TENKeénT | A Ok
i KNT E§©ENT KNI K AEENT Ok NI
ENKEJOENI &l EI{86 €& KEENI Ban
0] KAr@End @litdpd TKI1 Kk AEENT T rnl
ITnr E ©0I knEI K
0 & Sate@®ECDArgeN E N K
& IB&tegh ©F ] N NET
507 EO] Né el 6 hn
ErInof OT Aar Jn
TkFEhe&T kNI ET N
LNENI NgNI NLT EKKJeélFJ i NI 6T KQOe#HNi N4 EKKILNLT KQOJT NI NTJ Nk
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T nee| | KNj nEiTE
L hekoOl EEAT e
'Tnif ENT éeOnei
Learning outcomes: Student
1. dvelop IoT prototypes for
Concept (Pa@) av high leve
reliability
2. Hectively select and utiliz
and emerging wireless con
standards between devices
internet with high efficiency
3. dentify and troubleshoot
errors during the Proof of Cg
process imsealénvironments
by businesses

4. alculate the actual
consumption of 10T prototyj
used in the POC and of |
devices, and predict the

operational time and

replacement period (end o

Né NI NgNI NLT EKKJeél Ji NI oTFKaOe#rHNI NI EKKILNLT KQOJTI Ni NTJj Nk
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battegyowered devices, with
understanding of State ofd
appropriate battery selection
5. ohtinguish the strengt
limitations of continuously
processors and select &
processors for designing 10T
align with the requirecedésl |
partner organizations

24897 nhi N|T K AEENKT nENT Ok NEN|1} F EOT T ENKOS GH1ENKYT KKJ Nj &
'nnT 7 TTQa7T N OKNT T LJIFEEki PRel J1 NI 6T KaQOI2kE] GNT nl NE
Moduldvtobile Rob L n T KATY I'nnl j 1T qOdt | &l e T7T1TT{TAl LNl KAY T n
Develol®(410) |[L KONEO] T T nr OENKI N 2&E§ T el|3. WorkskoN K& § Dr
ENKOKRn] T KOBG&EEEhQhDN|I nn o

LRr F LNKKNI i nNEInn|3:1 ah
EAT LT NI AGgNT OENK] K|61 RDr I OEB] PGI NI nnTj
& E6RhKIT O nni ] 1T QF Learning outcomes: Student{ 5E NK L' K ©
JTnl 7 QOOKNInnT§1T|1. dsign sensor integratio & k NDr I 1

ij NéT n KBGNE TKNE B MK Q1N embedded computer system{ 6ENK & n k | E
Mobile robot design principles; types d robots under given constrain| 71 n 6 € KEENT E

—_—

embedded systems for robots; robot o Lnl KAT I ngnlj
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(Module) e I E dMmotuleN @ ENKeénhEI
actuators; sensors; robot controls; mg 2. perate embeddgultemsyst{ SE NKT nd LT | 6
planning; obstacle avoidance; robot | for mobile robots 9ENKLNE| NOk
simulation; robot to robot communicg 3. dvelop software for mobile I nn T 7 1T T Q)6 é K

base station communication; md
applications; principles of drones, resc
robots, service robots and industria

studies from medical or industrial sect

solve assigned example prol

248989 nhi N|{I K AEENKKET nT & T kN1F 7T NT NT Ik AEEN1IENKT KKj Nj 6|1)] KN& J
FgnT 73T TAQIOENTTKNT nNNE|] KNOT UKET nT OOkNEK] nENKKET nl 2] KNoJ
Module : Strekdingk ET nT EI LNT T Kni1 ] aQi&E KOJ] OT 71T nNEQ 2. Worksliopl K EgVE| 3] KN 6 J
Rob@@veloper [ kK AEENKGNRI 8Nj h ©I|2KNT n GkINAg] | TKeng L nl KAT 1 AhT N4LAEDS
6((410) I AhT NIgnT T 17T aQGMNRAI1&BI8d EENKKk ET ni|3it E|] GNYT AT N|5j 0668

ENKOKAn] T KOs eKNr |3 EOTT Ok NL Kg 4.1 + E E N K |MécNi| 6 !

nnT 7 TTQGNRIF&EN] Ln|ENKKET nT T narT 6Leanibgn I KAT EN|[6] KNS

8 KNE Learning outcomes: Student{ 51 wvarkshepN K I | [ é |

Stock market investment principles; f( 1. ecurately explain the fun1 A hT NI nni ] T

market investment principles; gold ma principles of investing, 161 n6é KEENIT E

principles; digital assets investme| strategies, and vdyipas

investment and trading strategies; prif investment approaches

trading; MQL for trading robot deoe

market data retrieval; development

NI NgNI NLI EKKJeélFJi NIl 6T KAQOée#HNI NI1T EKKILNLT KQQOJ T Ni
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(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
learning algorithms for data predictiol 2.dentify and compare the a
and design and development of robg disadvantages, and limitg
studies from real investment. different types of investment
3. dsign and develop tradi
appropriately  fdre tinteng
investment purposes
24251 nhi Nt DRT gNT ] PGGN|] KNANLIFT NY Nf Ik AEEN/1IL T 6h] ENKY |1] KN8J NT hei
] PGGN|] KN16 GRI 6GI- KAQE& ' nnl 1|07V 1T nNEO¥ 2) GNT AT NENK|2] KN ¢ SNM BN K
éeivenirnielr E6) KOEKJeéelTeéend|2F T NYT NIk AEE|éeiTeéndiI DRT Gg|3LAEBET ENKH
&Module : Artificial [0 € KNI € n N] ceKOL Nj OE|] PGGN|] KNhN| ¢ g 3] WorkshepN K| KN[4ENKT A LI T ] N
IntelligenceRibot | OE©| PGI NOENK JikNDik| 3] NoeKNNTI QKO |Lnl KATI'nnT 7|5 KN6JNT éi N
Controll@¢410) |Lni T T Al OENK] KNJI k|4l F EOT T Ok N1 |[4ENK] KNj nET|6)] KN6JNT 8 NE
61 éT NEENKTI noLT I OJ|] PGGN|] KNhAN| §GENKeél T éndrln ENKGRIEAT N
I nkj i NLI EKKJ| PGGN|Learning outcomes: Studentf 5SENKénkl EEN|[7]) KN6J NT &N
Artificial Intelligence fundamental; ¢ 1. gplain the operating prir Al ENEEKKJ
mobile robot; sensors in robot; contrq various types of mobile robo{ 6.6 & K E E NABE ki
structure of robot control program; er 2. dscribe the principles oI nn T 7 1T T Q)6 é K
concept; wireless networking; int¢ systems and arfifitgitigence] 7JENKT nd LT | 6
communication; algorithms asa\pngbkE mobile robots
processing; security and privacy; im 3. nalyze diffiet types of perg
negotiation technique; sensors; | models
LNENI NGNI NLT EKKJeélFJ i NI 6T KgOe#HNi NI18 EKKILNLT KQOJT NI NTJ Nk



K I-d iy 11 snt 1 NMNGIGN Viﬁfﬁ'?Q% -.ENFFKﬁ 'Nfﬁﬁﬂﬁ
(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
techniques; motor and basic cont 4. dsign and developgdnms
Intelligence small project control mobile robots
24252 nhi Nt DRT gNT 8 EEENKI G BN IENKeNR Ol N6 e K|{1ENKT KKJ Nj L|1) KN8J NT hei
eKNrlE&gi1o) knrj 1l OENKbeh BANB ENK] KAT ] KNE| K2kE] GNT AT NE|2] KN&J NT h el
&odulmtelligent [T NESKeé Ne BENKGCGAFNING| EKNT I T ENK|j k NT| h @ythcdxONenCV 3] KN6JNT j KE
Machine Vision |Ek ©F EOk NENKI I EOT 10JggnlT | Ngnl ceh 3. WorkshoN K] Kn14LAESET ENKH
6((4)10) ] KNI TENKEMKEKES&R 2] NEOj T & A h ENK| (Camera Calibration) |5j 066 Knj 1] K
enAKOIENKROT mMERmdT 160 gagnT i NgAT g 4ENKLNE| NOT|[61 Rr T Knl JE
[ NT ] NOEMNKIEaNKEBE g | ] KNLNT 1T Nij Nt Ok|T NAT NJT AT1in/6)] KN6JNT &NE
i NJ,ENK|] KAT O8TRKTE|ET I nT UNIEKKIJ 5] GNT AT NENK/el NJLJT OKHA(
dexknNrtT cellcel kOFFI3FTEOTT I ARAT NO &NEIj NI
ENKT n N &N ERSIEUWNTNT NgAaT Tnar ol IJNN6ENKI | Béchiiel/
OV 7 LENNNKITN NN] DNE @R T |4KT T KI Jeel Jok/Lnl KAT ENT I n
ENKLKONEOT T énikelTBEN(ST €61 6k] nOJ g 76 KEENT Ekn
OV T énkl EL pmK SN KIE 5] n ENT T nKn i J E| Machine Vision
el NJ oEINKOT FRTINNKG TKIRpSEN | | NL T EKh ONT ENBENKI nod LT |6
| kK NEBSNeKgéniT T, 8éan JoelnErNiKN (| NL T EKKJ celJIJt NEKHALNE]| N
Ok Nén OTENNTKA IKr] rgELN-KT [T Learning outcomes: Student:
ENKOS &N HImd@IaKFrajii N 1.present systematic thinkin
6 KEENTJnljil NLI EK|and planning methods for
efficiency and increasing pr
LNENI NgNI NLT EKKJeélFJ i NI 6T KgOe#HNI NI19 EKKILNLT KQOJT NI NTJ Nk
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(Module)
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i KKA1 T QE
& | E gMotuleN §

Basics of computer vision: Nature

Homogeneous transformations, Ima
geometrical and optical image format
projection, camera technologies and
design. basics of Image processing
detean, features detection, contours,
morphological operators. calibration:
Intrinsic and extrinsic camera parar
calibration. motion: motion detection,
object tracking, motion capilireertsia
inaging: epipolar geometry, stereosco
range imaging, structured lighting.
registration: modeling techniques fo
systems, data fusion, uncertainty map
pose estimation. applications: quekity;
feedback, mapping and robot guid
monitoring, motion estimation, autong
biomedical imaging devices; artificial |

project

industrial manufacturing pro
machine vision kegino

2 pdan, manage, and implemg
of machine vision technology,
efficiency and increase pro
indistrial manufacturing proc
3.design, develop, and instal
vision technology appropria
manufactunnggss

4. ollect data and analyze
vision technology test results
5.mllaborate with experts frg
fields, such as industrial mg
electmcpheers,
control engineers

engineers,

24851 nhi N

Ol NT n] PGGN] KNANI ¢
j KEKNTT&FE] PGGN] K

16kKNF EE§O6eKN

| KNJT wkj «kij NI NT

LENKT KKJ Nj &

EKHALNE] N

1] KN&J
2] KN6J

Z¢
—_ —

>t ot

LN

& NI N§

NI NLI

2 ~ ~

EKKJél Ji NI o

TFEKQOe#HNI NI20 EKKJILNLT KQOJ T Ni
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A
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K I-& . 'l N '
CTI-G i 1O ent 1 N@VdGulgn h i

(Module) & I E gMotuleN g ENK&nRREI
] PGGN] KNIOk NT Al gnijoLdntiTiarel INNLIOSG1|2kE] GNT AT NE|3] KN&J
LAEeJE T (FIFT ekl QQE 661 INNLI|KO] OT T & K ALNED

N
S & 3] WorkshepN K | K N
&Modulértificial |[ENKS 1 Nr Jen#HeénNeEl E[2 F EOT T OO Rij NI NT KKJ g NT
IntelligenceStugial |1 | & Gl ENKE 67T KNEN 6T é1 PGGN| I4ENKLKOBNEOG
Media i OBEIOEI OI KT IDEK®I|ij NI JONT N |[SENKI N6 éKNN
T 61 0
K 1

N
6((4)10) o} ErEeOnOENEO3LKONEOOGT T RI|6.WorkskoN K| Kn T

F o QO6eéKEENTjnljnt] Ol ardorlr INIOIr INNLIEAT |
Introduction to Al for social media; T+ ' T cek T Q6 h ] E§|76 &€ KEENT E kAl
impact of artificial intelligence on sT AT L JAJ Lnl KAT LDr L

chatbots and virtual assistants; optimi{ 41 n 6 LT I O) K ENK|[S8ENKI nd LT |6
social sites; predicting the outgrowth] Ok Nj k k 11 T Q& F BI ij N] KNJ
influencer strategies used by tisdgott| T OE 1 N
customer service; Improving user exp T NE |
media platforms; Improvement in the | Learning outcomes: Student
process; growth of competitor an{ 1. ®lect appropriate tools
sentiment analysis; artificial intelligenc| processing, natural languag
and artificial intelligence to 4
behavior and datengdttan s¢

media platforms




K I-d i I snt 1 NMNGIGN Vigyﬁui}qé ] ENEEKﬁ; | Nyﬁ
(Module) é I E dvotuleN § ENKeénhEI ] KNO
2. dsign y#&dwered chatbots
artificial intelligence and natu
processing techniques.
3. dvelopdwered chatbots-
projects tailored for use on s
platforms, utdizmodern tools
algorithms
4. pesent the results of datg
system design, and project
clearly and accurately thrg
preentations and academic |
24B52g nhi NJENKeél 7T éenJEKNYT I TEN1éENROI N6 eKNNI|[1ENSEEKKJIJENK|1] KN8JNT &N
FAT ST AT nT LNIEKKIOKNT T éi|] KAT | KnNE|] KNL|2ENBEKKIJENK|EKHALNE] N
A& GKN] N|{dgeKNIF&nNj OENKeél T EKNT I TENKj Kk NT|3KkEOKkRT | GNT |2] KN6J NI &NE
Modulktelligent [ NT 6T I Kb HEHBEK®F E[KNT T AT 61 JnT N4A4EN& EKKJ ENK /| (Mini Project)
Industrigitomation| 8  EL KK1 L Nr EOO1I kT 121 NEOj T A h ENK|5E N éHadkathdrOWork 3] KNS J NT |
6((4)10) 0eKNr FEEAEKOKNT T g/ KNT T FAT ST IJAT|Kni JEAT FnT L|4) KNOJNT &
] KN] nET ol RT O6éKE|] KNLNT T Nij NI Ok ] K Nj ijNé
Industrial process control; indust &I  nT L NI EKKJ o 5] KN&J NT
measurement; industrial control s{3F F EQOT T 1 nhl NO I ij N] KNj E
communication and network; motionc(6 I NNL JEAT EKN 6] KN6 J Nlo

—
pra
(D¢

-Z
e

(e}
pra

NLI EKKJeélJi NIl 6Tl KAQOée#HNI NI122 EKKJLNLT KQOJT NI N




K I-& i ool

(Module) enlk 1 NMbdulgn hl

system; human machine interface (| 4
InternetThings; platforms and scalabi| K T

monitoring system; database syst5] n ENT T n Kn
applications; web applications; artifiqi NL | EKh ©ONT E
small project I NLT EKKJ elJIJt N

Learning outcomes: Students

Z

1. dmonstrate systematic
analysis and planning mg
improve efficiency and
productivity in industrial ¢
process using automation te
2. fan, manage and impler
automation technology in
improve and increase the e
production process in the ind
3. dsign, develop and ing
automation technolabie doit t
production process
4 llect data and analyesuks

automation systems
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(Module)
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i KKA1 T QE
& | E gMotuleN §

5. ollaborate with various ex
as production engineers,
engineers and control enging

24B53g nhi N
] PGGN|] KNI
Modulartificial

Intelligerteeosyster

6((4410)

KNYTTTN&I L] PGGN] KN
6T ROINLIEKKJIg®I
GgNT 86 JOklnl KAT &6
E GnoOellTd8TT6T1 I KO

| KNf nET qE§©ENT KN
JGGGN] KNhAN| g QQOKNT T ¢
ENK|] KNJI kj kOT T Ekn
Introduction to artificial intelligence
management; sensor; loT; data en
science; big data; big data database; b
container; artificial intelligence tools
artificial intelligence applidatiahs)teltig
platform; parallel and distributed sys
passing; cloud computing; data visu

project

1 1T NV Nj LniT] K
] PGGN|] KNh NI gd
2l nsLT 11 NTREN
I NLI EKKJe&eol JO
36en] 1 6) KOEK]J
ENKE§OENIT kT K
Al noLT &NTTTA
Learning outcomes: Students
1. dscribe the components
atificial intelligence ecosyste
2. pesent appropriate data nt
methods for data engineering
3. wite programs to integrate
the use difmial intelligence lik
4. pesent data vesi@hz
appropriately

2K E] GNT n
3.1 WorksHepN K & 1
ENKI ni NLI EK
4) GNT AT NENK
O JOk &1 Nh @3
. WorksBo K| KNJ
&1 Nh &I Gn
6ENKT OKHNEN
ek TAK NK i1 O

7. Workskold K ' K & N
86 & KEENT EKInN
0KRE

QENKI noLTl 6
| N6 é KNNTI gEK

é

gl

248549 nhi N
] PGGN| KNI

1/ 7T NT N] 6 e KEL K
] PGGN|] KNAN| ¢gd

LT Tkl gniéh

LNENT Ng N

2] KNG




KT-a iy Ol énl 1 NvodUIEn b V[ KVKAI’II CIJEA ; ENE EKUK
(Module) e I E dMmotuleN @ ENKénhEI
LIFEEKI PIKNTTLIFEEKI PET r’1i O|20 KNI EE§ O e K|2KkE] GNT AT NE|[3] KN&J
&odulédrtificial |[ENKE§o©e el JOk&ENEI] PGGN|] KNANI ¢gqT Al ALNED
IntelligencErmbedd KNYT 7V L JF EExki PET Al OExki PET nl cech ©1 K|I3KE|] GNT AT NE|5j 0656
Syste@d(94)10) ENK] KAT ] KnEOkNSI N3 ndLT I ENKSOEReéelTeéendl r]l E K|
ENKOGNr 3T nt Okiiel |6l JOkLnl KAT 1|4 WorksBod K8 ERT
gnl O] PGGN|] KNAN] gq7TLIFEEkI PETneelJOkeNESsGel
KNI T n NHITKGGEN NG NRhaN| 40 h ET NT A ENK | |5k E] GNT AMachie
Fundamentals of Al and embedd &  EOT T é nk | E|] |Leaning KNT T I P
architecture and development ofemb¢ 6 I I NNL JEAT ENK 6. Worksko K & K i1 ]
Al tools for embedded systems; data| ceh © KNT T 1 PETAI
processing from sensors; utilization 51 nd LT I OE6] PG|76 e KEENI EkAl
external devices; machine learningan ] PGGN] KNh N| gdi T KNT T i PET n
on ebedded systems; optimization an¢7T OET ©1 E SENKI noLT I 6
enhancement of Al models; interfacin| Learning outcomes: Student{ j k E NI
external devices; development of Al | 1.explain the structure and
embedded systems; integration of Al development process of artif
computing irtelligence and embedded s}
2.lect appropriate tools ang
frameworks of artificial intelli
the development of embedde
based on specific requireme
LNENI NgNIi NLI EKKJeél Ji1 NI 6 KaoOeé#HNI NI EKKJLNLT KQOJTI NI
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~

e

3.present the process of datg
and processing for dpélopg
on embedded systems
4.demonstrate methods for
and optimizing Al models for
embedded systematapysic

5. propose solutions by
developing projectstitizat Al
embedded systems

OABM hi N§
] KNJT kj ki
Ok N6 BEd@@ |
ModuldNatural
Langudg@mcessing
Large Langdagdel
A(3F7)

ENK] KNJT kj kij NI NT K
ENKLKONEoSGI EaT I KQG
el | NEKHAQOENKS® KA T
el NJKOBOOENK] KNJ I k
ENKO|] kij NI NFAT 6T 3
gNT €6 JOkLnl KAT EN
] KAT OT nE6Jo6hKkij NI N
El heNT ENKLKn|] OENK
&80 JOkoGI NNIT NEOEN
6Jonhkij Nl NO6é& KEENT
Natural language processing; languag

word embedding creation; syntactic ar

/| GIONI EE§©6J 0N
el JOk &l Jne
el NJT KDl
el J

o} o)
S/ N
T

oL ©nA h &

T ENKLKONEG®G
TT el NJI KNI egeot
2], ONT nET QE§ 66
FAT 6T IAT NOB §n
LAESEeKNNTI qgeel

Learning outcomes: Students

N

(D¢

g

NI NLI

2 ~ ~

EKKJél Ji NI o

TFKgOe#HNI NI26 EKKJILNLT KQOJTI Ni
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learning; summarization and knowle
contextual processing; automatic text
machine translation; semantic inform
vector database for information storag
model development andirfige applinati
language models in summarization,
generation, and aépecfic analysis; etk
reliability evaluation of language mode

1. ®lect and apply large
models to generate new (
existing content, such asng
articles or translating text
2. extract valuable insights f
datasets to aid in knowlmd
and information retrieval
3. ihgune large language m
higlguality content creation,
writing aetscbr generating au
text

4. goply large language m
automation systems, such i
answering or synthesimayi
from multiple sources

I ] JOGNEKNE
o LT FENK] KN
6T An] JTAnrolr INN

oAMnhi Ng6eKE&nNj] ] KNLNT 8T i
Ok NENK] K|OT T el T8Il k0OgnT O6¢éK
O &NEkK™N el NJLT Ee OENKI t Ei T
&Module: Deepleg 61 n] JO6 e KELKOBNEO]
Design @mplicatiof JPEEQ§nT EKNT n el Ok
6((410) LT N|] PT]JEKKIJ&lFIEGeK
LNENI NgNIi NLI EKKJeél Ji1 NI 6

noLT 6




K I-d iy 11 snt 1 NMNGIGN Viﬁfﬁ'?Q% -.ENFFKﬁ 'Nfﬁﬁﬂﬁ
(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
Ok NENKT AhOT nE6eéeKELl, h| KNIJNK N NN 6] KNOJNT &NE
] KAT | KnE] KNELNT T Nij|Ir k nEIl NLIT EKKJ g el NJLJv OKH(
Lnl KAT 6 KE&nNN] ] KN[OJInljn
Deep Neural network; Convolutional | Learning outcomes: Student
Backbone Pretrained Network; Attent 1.explain the design principle
Endoend Training; Hdatli Structure; [ neural networks
annotation; Activation Functions | 2.present appropriate applid
Normalization, Neural network st/ neural networks based on cg
architecture-Tkingng and Pruning, Netw 3.neasure the performance
Techniques, Neural network networks based on engineeri
enhancement. Neural Network Frame\ to improve model accuracy
0ABOGNnhi N|OT NT n] PGGN] KNAN]| ¢/, 1ONYT Nj OT 1 é NA|1ENKYT KKJ Nj T |1] KN8J NT hei
| KNmNIKGA|Inrl éeEceGoT | KOk N&|] KNoijT T nNEf O¢2kE] GNT AT NE|2] KN&J NT hei
] KFhiOA] eeflnl KAT ENKT KIi 88AToKA]T T KOB&I Edé16é KEENT BkIinN3] KN8JNT j kE
Module: Artificial |[] PGGN] KNANI gqLnl K eGoT I KQ KRE 4L AEBET ENKH
Intelligenc®for |[é1 NJJnril eE&F EseéeKNOJ, ION] nKEEIKED ©h| 2ENKT nd LT | 6|5] 066 KH] 1] K
Cybersecurity ERNKIFIEki EOKNENKG&|01 Dr FTKIeenT il N6eKNNI QEK|61 RDr T Kni JE
6((410) ] GNT AT NENKhONT el Néil NJj Nh|] ET NGEI 6] KN6JNT eNE
EKN]TKKIOOT i 61T ©J &1L ONYT Nj I N1 AETI el NJLJ7T OKHC
Ok N|] KNJ nET QQqEgOh ON|T KIi ¢8nT ENKG6&J
LNENI NgNI NLT EKKJeélJi Ni 6T KgOe#HNi NI28 EKKJILNLT KQOJTI NI NT 7
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Introduction to Al and Machine Learnin
Cybersecurity Essentials and Data fol
Detection and Anomaly Detection; A
Analysis; Al in Network Security; Al
Social Engineering Detection & afen
Advanced Topics and Ethical Consio
in Al
Applications; small projects

Trends for Cybersecurity H

& | E gMotuleN §
I NLT EKKJILAEE]
hONT el NJ| kI hij
QKT n Ok NIFT N
I NEENKI N&nAj
] PGGN|] KNh NI gd
0T I K
Learning outc@tueents are a
1.describe the fundamental
working principles, and type
machine learamgthey relatg
cybersecurity
2.gply machine learning alg
detect cyber threats and
ammalies in systems and nel
3.describe how Al can be use
phishing attacks, social ¢
scams, and astippverall se(
operations

4 identify and describe recen
and future research direction

of Ab enhance cybersecurity,




K I-d iy 11 snt 1 NMNGIGN L KVKAI"II |Cl]E ] ENVé,E KK | NT’ﬁVEAvai
(Module) e I E dMmotuleN @ ENKeénhEI ] KNOJ N
oABOGNhi N|1t DRT gNT & EelKINTITtAdJ/ L ONTV NfJ I Kk AEE|1ENKYT KKJ Nj T |1) KN6J NT hei
] PGGN] KNI DRT gNT & EENKOKA]|elJ1 NI 6T KQ 2KkE] GNT AT NE|2) KN3JNT nei
&odul@uantum |[OT T el FTTAJOO] T T AarO0LTONYT NJ I NTAREN16é KEENT BkInN3] KNOJNT j kE
Artifiodgelligehce|é 1 F T T AJOsT ET FKQULT NI Nel FTTAJ|6kRE 4L AEBET ENKH
6((410) 6T ] JOT KaImIITTAII|{ el FTTAI 2ENKI noLT 6|5 066Knj I ] K
OKAT T KABId MBI AKMmIT| 1L IONT NJ Ik AnEENI NG eKNNTI QEK|[61 Rr T Knl JE
TArLtnphitnl KAT ] PGG|ol EBT I KQLT AT L 6] KNOJNT &NE
] PGGN] KNAN| Qo gNEE ENKénOl E&g ol el NJLJv OKH(
] PGGN] KNAN|] Qo gNE|[2T, 6 LT I OT 1 € Nh
Foundations of Quantum Computing;| 6T 8] J OV 7V el F T 1T
Algorithms; Foundations of Classical N 6 € KE& n Nj | KNL N
Quantum Data Encoding; Quantum F( Learning outcomes: Student
Kernels; Quantum Support Vector Ma( 1.explains thedimentals of
Neural Networks; Variational Quantur quantum computing
Macghe Learning; Quantum Optimizat| 2.describes how classical dat
for Al; Current Research Trends in Qug encoded into a quantdion gt
Applications of Quantum Al in Varioug quantum computation
project 3.describes the basic working
of quantum support vector m
and the@otential for classifyin
LNENI NgNIi NLI EKKJeél Ji1 NI 6 KaoOeée#HNI NI30 EKKJLNLT KQOJTI Ni NTJ Nk
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& I E gMotuleN g EN

4. presents the basic concep
guantum neural networks an
differendesm classical neural

networks

TFEKQOe#wNI NI31 EKKJLNLT KQOJTI Ni NI

~
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NK A ]



ij NejT1IE
enl 1 NT Nj KBEI NgNT NIJOT I TN
r3T hi NgGNLNE| NT A1l cel o
GE2i) N| NOKNENKLDr | LNK 4 1 nl J ENI
&anguage and Communication
OT Il eNRENKLRr I LNKOENK]|] KNJ nET QI x n
Communication concepts; applying English or other languages princi
in accordance with relevant contexts

GEQENKI AhT Nél NJéeNh Al T nil ] ENT
Pevelopment of Thought
GE2ENKéNhOGNET KKENOKNT nil 6k &
& ogical and Numerical Reasoning
ENKI N6 e KNNI géeoelJokosr DrkLT AT LT nl
] KNeAE]| QO
Formulating problems through data analysis; problem iddmifiedtion «
problem solving

20008G2B6 J T NOk NENK 1 nhT NE K j21G204) q

MOBA and Strategy Development

Ol NI n6J7T NOENKéNHhOGGNEKNT T OF [
| NJLAJ1I AT TAQKNIT nNEIFEéq] KNEIFITTnNE
AEEALNOIFNgn 1 T AroEnrji ol NrFEEAT 6J

Introduction to MOBA, systems thinking, elements of MOBA,
function of players, MOBA elements relaticiesinpygddndt@ggypdevelopment,

manners and sportsmanship, career related to MOBA, system thinking in

GE3ENKéNRhOT 7| O©] KNEFT ENRKIO ni ] ENT
&ntrepreneurial Mindset
| N6 e KNNTI qLijNi Ol hkelJornrtOLi ET
| NEOj T ENKOENT LniTinéékehoo
Environmental analysis to identify opportunities; ideas for change mat
with current situations; personal financial planning

0+#. G2 KOB3T nNI AT ] PGGN|] KNh N|0gaR0 '
LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI NIBd EK |




&rtificial Intelligence Literacy

y! PGGN[ KNh NI gG]OeI NJ L NJ NKT &1 E[ T
I KONEKNT T ] PGGN] KNANI|I gaqO&KNj 1 KKJ Ok

Artificial Intelligetifezal Intelhgence capatﬂmlzaémtelllgence usages
agencietificial intelligence systemebresiteoattificiahtelligendebaktificial
intelligence treasdtudy

~

20007GEONK S g Nr 3T nl LKK1 L Nr HZ@H)DNr gl N

O Agptene@t»OThing for Digital Life

oA O™®mT éél 6kjnel Jir NI 8T FKQ]neéeE
r]nNEgNGGKNhOrKﬁEENKérEENKogDrl‘T
Lnl KAT ENRKOKA] T KOOLTI KKITnar O

O AQriradOoiod to modern computer technology; introduction
communication technology; smart internet usage; introduction to internet ¢

to program applications for 21st century skills

GESL né&ijNi NI EeqKI JO 2 T ni j ENT
&olistic Whading
ENKhOOkLNne&ijNI NI EéeqKI JOéeKIT éknJdc

] OnKnli JEATT NNIJEKkNEéEI NIJOT ET nNETI k N
Maintaining holisbeiwg)lcovering physical, mental, and social wellnes

social changes to live together in pluricultural societies

NN~

EO& NT LNT NKANOk NENKI nhl orOnnijjnEe NE] NI

&s jgaOKgl bO I'nOQsgr gl "~ jcOBct
OTIl eNRENKI AhT NTArjarE] NI OENKOEE
Qsqr gl _“jcObctcjmnkclrOamlacnr

20003@&OM0I NT jne @& dnrl nl E&L BT |
O O aIerolaOGreen L'ove
O OIWIOBKWK A AL Nr EOI hk ©Ff J6KEEI | P& &
| P&énT AT O KEKNT T LNr EOI hkoel JeNEgnI
T KAt ] NEKT KKJgNT NOk NJ k 1 N\j| EON KNiT mifgTaN TN
O COnreea Gsitiation of world environment, Natural resources for
environmental problems, Environmental impacts from daily life, Global watr

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI NIBI EK |



Natural resources and pollution management, Way of life in an age of e
Sustainable development goals

3T hl NgNGGI NN
0+#0 LOn6kEI NLI EKKJ 180'&9
to Engineering'World )
nhINENKeIEINLIEKKJLNLTKQLNéI
<] NT KKHAI NLIT EKO] PGI NT NEI NLi EKKJ O
ITTAJOGT él NEENKI noLT I

Evolution of engineering disciplines; engineering professional orga
career path; engineering ethics; engineering problems; systematic proble
teamwork; presentation techniques

Oc¢ (D¢
Py 7<

i Kk A1 T QEN KOBKKAT K QI INKKN] | Ng N

[ TnENITTArehoOKni JFT T IN]jLnOKREI !
2.1 TNT N KAE| AINEaWA O NL T EKKJ El L N&1T
3.0EO| PGI NT NEI INQLRTETKNKEITANEIT 7] Nell NNLITKK
AT nolLlléeerJOoklInr EOEI ENKOE®B] P
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Learning outcomes: Students are able to

1. mmplete assignedithgkshe specified timeframe

2. describe the characteristics ofvamginesgsgvarious disciplines

3. vlve engineering problems using fundalgpentd sciemde and
mathematics

4. accurately present information eelgivaering psuileng

5. work effectively as a team to solve elegimseithoppihebgiven timefrar

O04./ 6ANT LNLT KQ1 PRT gNT Lnl KAL &8I 1 EK
d&undamental Mathematics fdr Engineer
e NT LNLT KG]CEI ENT I NLI EKKJOF n | I nij
e EJPEEQdNT OKNENK] KNj nET Q& ENT | NL
Mathematics in engineering; mathematical induction; functions an
continuity; derivatives of functions and applications in engineering; integr
applications in engineering

i KKN1 T QENKOBKKNG K Q@& INEKKN] | Ng N
1.6k NIFEGT el NeTnrol ®ONdhIBL nl Kn T OI
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LNENI NgNI NLT EKKJeél Ji NIl 6T KgoOeée#HNI NIB4 EK |



Learning outcomes: Students are able to

1. lect appropriate techniques to solve vafienentiphesofirdgral
problems

2. demonstrate understanding of the @pgdicatibves and integrals

3. compute the solutions of limits, derivaties, and integr

4. inderstand the definitions and fundamentaitsoterptdieddjmand
integrals

04./ DL NEL QI DRT gNT Lnl KAaT 1 NI &+BK"
&undamental Physics for Engineer
DL NEL QE ENTIT NLI EKKJOIIinlj)] KN
6J0JTT Ol T nijNeOKkNIi AnTTnNOEKREOI KAhEE
Physics in engineering; units, physical quantities, and vectors; force
work and moment; particles and rigid bodies; energy and momentum
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Learning outcomes: Students are able to

1. complete assignedithgkshe specified timeframe

2. goply fundamental knowledgetofquiysiengineering problems

3. wse information technology to search forngegmatthedatetidearning

4. ollaborate effectively in a team to solve engineering problems u
physs knowledge

O4./ 831 DRTGNIT Lnl KAT I NLI ERI&H4

d&undamental Chemistry fof Engineer

L NKS éJn &l gnI NT | KNéni ATl Ok Nél NJ|
8 EOEOL OE§T K F BHiNowedireNo kNN InNeY Bk N
cch T NJNEL Q|

Chemical in daily life and safety; physical properties of solid, fluid a
of mass and stoichiometry; reaction andwq;leijibrdimnoabémistry; thermodyn:
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Learning outcomes: Students are able to

1.explain and perform basic chemical caltiatangmeding applicatio

2.3ply fundamental knowledge of the law of conservatioretfymass
to solve chemical problems

3. identify physical properties and perform calculations reléed to the
solids, liquids, and gases

4. explain principles and perform calculations relatetiotts drenica
chemical equilibrium

5. describe dmade theories and perform calculations baseddon fund
base principles

6. explain the principles of electroclcamysoytagathted calculations

7. explain and apply thermodynam penicipie®levant calculations

8. dassify types of chemicalstrdlwhdenical safety standards

9. gopropriately use information technology totiSeaand feclsciesl
information

10ckliver presentatiorsiitalrlg tools and technologies

11work éfctively as a member of a team

12demonstrate discipline, comply with agreements, take responsi
tasksnd uphold academic integrity

04./ 4NRT gNIT ENKo&nj] T 6] KOEKJ & &aBO Ni 01
&Basic Engineering Programming

' K "AEENKOK NI Eéq] KNEFT &I Eeél Ji NI ¢
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Computer concepts; computer components; hardware and soft
electronic data processing cdaueptanbigiye programming concepts; progr
and development methodology; data types; constant; operationsaanttd expr

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HN| NIBE EK |



compound statement; flow controls; sequence; alteration and iteration; deb
and development with applications to engineering problems using a hig
language; programming practices

i KkA1 T ENOBOKIAT K QNG INKKN] | Ng N
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Learning outcomes: Students are able to

1. describe basic concept of a computer system and identify its ess

2. describe problem solving and design algorithms with flowchart at
to solve problems

3. aquire basic skills in programmé@vgMahdugbe (Python) and app
solve problems

4. describe basic concept of a computer system and identify its ess

5. describe problem solving and design algorithms with flowchart ar
to solve problems

6. acquire basic skills in programrawgMahdugbe (Python) and app
solve problems

7. describe problem solving and design algorithms with flowchart ar
to solve problems

8. aquire basic skills in programmavgMahdugbe (Python) and app
solve problems

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI NIBT EK |



9. describe basic concept of a computer system and identify its ess

10describe problem solving and design algorithms with flowchart ar
to solve problems

11lacquire basic skills in programméavwgMéhdugbe (Python) and app
solve problems

O+./6&n] 1 OTTI NLI EKKJ1 DRT ¢g N0s/'&4

&asic Engineering'Drawing
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The importance of engineering drawing; drawing instruments and
line types and standards; applied geometry; pictorial drawing, oblique draw
orthographic drawing; freehand sketches;dsaeetisiomhmgidgscriptions in
engineering drawing; introduction to computer aided drawing
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Learning outcomes: Students are able to

1.respect the rules of society, be honest,ecaofireaperssdriity in learnir

2..nderstand the standards of drafting, principles of orthographic [
principles of 3D drawing and vatli@vgsgctions

3.able to draw ardilvasic engineering work pieces

4.able tase basic 2D drafting programs

5.able to learn by oneself from online media provided and able to
technology todefor additional information

6.be disciplined andsddpdor assigned group tasks

04./ BRLNELZOLnT KAYT T NLI EK 181&4
&undamerRlysics for Engineer Il
LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI NIBd EK |




eIt NLT NT ] QQOEKNOL celJJt NOI E & K celd
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Electrostatics; electric current; direct current circuit; capacitor; alterr
magnetism; electromagnetism; electric induction; inductor; electromagnetic we

i KKA1 T QENKOBKKAT K QNS INKKN] | N§ N
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Learning outcomes: Students are able to

1. omplete assigneditagkshe specified timeframe

2. vlve problems related to electromagnetic

3. wse information technology to search fornggmatietatetéearning

04./ FGNT AT NENKIUHRLNELQLNT KAT/&MWL | EKC
&hysics Laboratory for Engineer Il
ENKIT hklF ESGKRr F ELT NJceldJlJt NOENKI At
OJnol KREeJIt NOOI E&EKelJlJt NEKNOLT KEO
Laboratory experiments in eled@atribaldmeasurement and elect
instrumemggnetic fielductipelectromagdeeect current cattarhating current
circuit and light
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Learning outcomes: Students are able to

1. omplete assigned tasks within the specified timeframe

2. ownduct experiment on electromagnetic topics using instrument
and write a summary report correctly

3. work as a team to achieve a goal

24011 é ANT LNLT KQl NLIT EKKJeél J s(@m) I K
&Mathematics for Computer Engineering
KNNG NT ncE®¥ deiodNGnL N LEInKdjr DRT g NT Ln'T
Prerequisi®11®undamental Mathematics for Engineer
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Function of several y&&dddigsed function andvaketdr functions
multivariable calculgmadimhigolar coordinate and comptermédne shapes
vector and vector ;spacgsector produelgenvalues and eigeriresdors
combinationtrix operatiocaskietermindwtimerical calculations; accuracy estit
truncation and rounditigearaigebraic eguddigudatiextrapolation; ctingg fit
and function approximation

i kKA1 T AQENKOBKKNT K QNI IINKKEN] | Ng N
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Learning outcomes: Students are able to

1. explain the fundamental concepts of multivariable functions, p
systems, vectors, andehstettés computer engineering

2. alculate and appiyaleadl functions,wedatt functions, gradient
partial derivatives, vector products, matrix operations, and linear trans
matheatical and engineering problems

3. mmmunicate and present mathematical concepts and computat
thecontext of computer engineering
24022 GNT AT NENK1 DRT gNT T NEGI I1{emdi K q]
Basic Software Laboratory
6eKNrFEJNE I DRI gNT heNT GF JT Ol K¢
NKi nhT N6) KOEKILnlI KAT éFJ1 NI 6T I K
TNRT AREOENKT nREenNOOK NEGOENT 61

Software basitipmentevision control usage; integrated devel
environment usage for computer program and mobile device applications;
techniques; framework installation configuration and usages
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Learning outcomes: Students are able to

1. demonstrate learning skills, practical skills, and the ability to ap
knowledge to solve problems basednoput@pieagmeering laboratories

2. ply knowledge from each laboratory topic to solve comput
problems through analytical thinking, sestiesn ptickdabiricrg planning

242D |
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&Basic Electronics

I DRT gNT F NOKkRET KIFT NEL QO® kKl LN
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O O O (Basie @lex@adics, electronic properties of materials; diodes and c
transistors and biasing, MOS logic families; bipolar transistors and logi
amplifiers; circuit modeling and simulation; data conversion circuits; electronic

i KKN1 T ENIKOBKKNG KOS INKKN] | Ng N
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Learning outcomes: Students are able to

1. urderstand electricalgwinsgal in electronic circuits

2. inderstand methoatsdlyzing electronic circuits

3. design electronic circuits that fudiogdo apegified requirements

24213 é ANT L NLT Kah NL é Kni 2((2p4)
Discrete Mathematics
6GT Oéel NJLAJ I AT 1T QOWPEEQ§AT O NT
T KKENijNeéeé&j Nf] OOUPEEQgAT 6Kn] EGRnOI I 6
Sets, relations, functions, theorem and proof; combinatorics; basic
logic, predicate logic; recursive functions; automata and regular expressiol
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Learning outcomes: Students are able to

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nl EK



1. understand discrete mathematics as a foundgtis iftodeeppuies
engineering

2. demonstrate that mathematical concepts form the fundamental b
computerggneering and computer science

3. wllaborate in brainstorming to discuss and solve problems in dis

2414 ENKLRDr F LNKéol JOk Ok N6 & K 8(3psn Nj O

&data Communications and Networking

el NJKOesT DRFET el 6Enr ]I 1 K
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Broad introduction to computer networks and network applicatior
covers the main concepts, the fundamental priniapétsyarkihtise dfighportan
protocols in each of the Internet protocol layers. Topics ibcapggichadveb &
DNS services, socket programming, reliable protocols, transport and ne
secure commuonicbAN, and data communication
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Learning outcomes: Students are able to

1. understand the principles of the Open Systems!)mterdehsed titsn (
various layers

2. identify network topology characteristics and select appropriate
on spectituations and usage scenarios

3. inderstand how variouoappmarate over the Internet

4. write programs t@ednéceive data over a network

5. work effectively as a team and utilizéorgtgdollsifor presentation:s

24217 LT NT NOKk NENK6 | KOEKJ 3((225)
&tatistic and Programming
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Event and Probability; Central value; Variance; Data Visualizatic
Quartile and Interquartile; Correlation; Random Variable and Distribution;
Central Limit Theorem; Bayes' Theorem, Statisticaf Hggreﬁm%sis Test; Linee

NEL
CEeENK[KNJ IG] QGOénN_(“)Glgﬁ,r
I Eén Ne(D NIOEkI\hKI\IehN_oI[l RI I T

Z o

~

Learning outcomes: Students are able to

1. calculate probabiéitnd basic statistical values

2. use tools or write pdgremmpute statistical values

3. inderstand the application of mean, variance, Bayes' theorem, E
various probability distributions, and perform stasistigahhe/pytressisig conte>

24@21 )] GNT AT NENK1 DRT gNT T NEL NK@)OI K Q]
&asic Hardware Laboratory
GeKNDrFEIJNFI ART NEcelJIJt NOk NI NGO K F

el J1 NI 8T I KOk NI n] EKHQLRNDr F LNK3eékDnr
Electrical and electronic measuring instruments; Hardware basic e

and mobile device components; computer and mobile device installation a
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1.TRALEFY OkNénkl EENKI nENI 8FEl Eé& K«
2. L KO NJET Ik BEinle®DECK NNT QENKI n ENT &+ El
1 EGO6eKNr FEINEFI ART NEeeIJIJt NI N6 K |

Learning outcomes: Students are able to
1. test and simulate th@o@édadisic electronic circuits
2. oonstruct and connect circuits, as well as @Eoralyizel dotropieraircuits
3. use electronic measuring instruments to measure cavefdarwoltag
and circuit continuity
4. identify the commookatcomputer hardware system
24222 ENKO énj 1 6] KOEKIhOI J e KME@EINI |
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Programming Fundamentals; Variables and Data Types; Input and
Loops; Functions; Data Structures; File Handling; Debugging and Prok
Integration; Code Design and Refactoring; Testing and Maintgnance; |
Programming; Team Collaboration; Al Trends and Innovations
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Learning outcomes: Students are able to

1. understand and explain the fundamental principles of progran
program structure and workflow

2. ise Al tools for coding and solving technical problems to acceler
and enhance waehneyfic

3. analyze and design program structures with sf@iBoiencyrracthe
scalability

4. oontinuously learn and adapt to new Al technobmgiagpties in
programming

5. demonstrate responsibility regarding ethical and security imj
applying Arogram and system development

24228 h N& NT nk OT KKENOOK NaJ 6 & K836 T Kk ¢
®igital Logic and Microcontroller
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Switching theory; combinational logic circuits; modular design of co
memory elements; sequential logic circuits; digital systems design; modelin
verification; fault models and testing; desigpefiactegtidgiityfamilies and stan
buses; interfacing and communication; hardware description language; ¢
tools, tool flow and programmable logic platforms for implementing cc
Introduction to micotleoatchitecture, introduction to instruction set and assel
peripheral interfacing, memory mapped I/O, polling, interrupt
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earning outcomes: Students are able to

understand the opefdimsic digital logic circuits

understand the structure and fopeaatiemtaf microcontrollers
degin and simulate digital systems

understand thgulesitestable digital circuits

write pr@gns to control microcontrollers

gply microcontrollers fardasice control tasks
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&ractical Trdining
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Computer Engineering internship in an industrial factory, organizati
educational institution, for which students must have completed at least 5 |
passed no less than 70 credits in spabialintdtshisderaigirbe no less than
320 hours
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Learning outcomes: Students are able to

1. goply fundamental knowledge in science, techn@dgycangdugrgine
engineering tasks

2. develop or create models in computer engineering that addres
industry, agriculture, healthcare, or society withsotiteeconmezxbafdhére count

3. analyze and propose accurate and effecteegniteiorsdineering
problems

4. work collaboratively aaadda@ten to others' opinions

5. mmmunicate and present information clearly and concisely, al
utilize levant information technologies

6. demonstrate discipline, uphold moral principles, act with hones
contribute to the public goodtizanthpriaeling of others

24B030 TEKEEKEENT | NLIT EKKJél Ji1 Ni@so) I KqC

&omputer Engineering Project and Cooperative Education Prepar
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6 e KEKNNEENKLNE]|] NI Nénj L rKKAG TEINIT B N @I

Study of problems to be used as a project in computer engineerin
preparing for a cooperative education internship, researching information
preliminary experiments for the senior project, writingladangjenbiivationsal
objectives, scope, related works, methodologies, expected results, and oth
giving two oral presentations on the project proposal
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Learning outcomes: Students are able to

1. goply fundamental knowledge in science, techn@dg\cangdugrgine
engineering tasks

2. develop or create models in computer engineering that addres
industry, agriculture, healthcare, or society withsotitleeconmezyibafdhéhe count

3. analyze and propose accurate and effectcengniteiorsdineering
problems

4. work collaboratively aaaddaten to others' opinions

5. mmmunicate and present information clearly and concisely, al
utilize levant information technologies

6. demonstrate discipline, uphold moral principles, act with hones
contribute to the public goodtizanthpriaeling of others

2480660 € KNI &N Nj ceKOL Nj Ok No & k DB(3W6Y nnr O

&Vireless and Mobile Networks

Ol NT nENKLNE&Ol JOkO7T 7T ceKOL Nj OJ NI
eéek®eKOLNj O6éeKnNIF&nNjTelETNrl e«Ke
KLA1 T QoexkDr T T ar ENKIKEDIA GG NREFKN L

Introduction to wireless data transmission, wireless standards,
communications, wireless personal area networks, wireless local are:
metropolitan area networks, wireless wide area networks, celluédiitéelephc
transmissions, introduction to emerging wireless technologies wireless: an

T n
61

i KKN1 T ENIKOBKKNG] KON INKKN] | Ng N
LLTNTN]lKnEENKunRTgNTérEENKLnE
6eKNIF&nNj] eKOLNj KNAni T nNEOf OOKNI Eeé
2.KNTr]OKN01 Knj 70T RAjT&86FRANOEOL &1
3.0kNIF EOkN|] KN nET QqqE§gO06T €61 6kj 0

Learning outcomes: Students are able to

1. accurately explain the fundamental principles of wireless commu
communication standards, types of wireless networkslad &ife cam poredatar
of a network

2. identify and compare the advantages, limitations, amasayphksatior
of wireless networks

3. lect and appropriately apply wireleshnoéigiek dad mobile
computing

LNENI NgNI NLT EKKJeél Ji NIl 6T KgoOeée#HNI N4d EK |
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Microcontroller and Intérfacing

~

Ol NT nLT N] PT]JEKKIJeIJ66eKelT 61 Kko
rnlEKHquTéeNEoENKLD I LNKOT T EEIn E k
KNAhAT KN NEOENKOKA] EE§JOI NT 1 nT @k NI E
6h] T KEOIl EEKT AREST Kk NOENKT NhT nl I nj
rTnlijJ el NIJéendT 7 Ok gOKkNENKOLRE] Kk OT |
eJ6eKelT 61 Kkdk !l KQ

Introduction to microcontroller architecture, introduction to instr
assembly language, peripheral interfacing, sefial, AOARIYnERdpooWT
programming technique, memory mapped 1I/O, polling, interrupt, DMA, tim
ADC, DAC, flash memory and display, interfacing logic families and
microcontroller applications

i KKAT T QENKOBKKNG KOS INKKN] | Ng N
[} T NTNjLTN]PITJEKKII DRI gNI &1 Ece
i NI NOFLO6GIT knRO6T DRI ET 61 eh ©
00gNrrJTnl Ok NEFOENIT Fn)] EKHQKIEF T ¢
1) 7T NTNjTKkAEENKOK N] KIND piE® QJEG OF |
OOOQ INIJNKT 6] LoGK OBKINOMNIKMINEGA N
el 6 é Keéakthl&8d Kk 6k | K )
3p0énj T%wmeﬁm@mﬁm-rd-l- NT ai nT OFT nl
4) KNJ nET QE§ O] seéKel I®6doKgkndl kOTKadl
OFT NKRIFIES] RTANENT nkORNENT AKS ] RT OF

Learning outcomes: Students are able to

1. describe the basic architecture of microcontrollers, instructior
fundamentésssembly language programming

2. interface and operate basiadperigsenalh a microcontroller

3. explain the principles of and apply vaeoias coamekartication protocc

4. wite lo¥evel programs in Assembly and Colatingluange®cordroller
hardware

5. cevelop programs to manage input/ouspubigir caiesyupts, and time

6. goply microcontrollers to interface with various external devices
todigital converters (ADGandilgitatonvertersgdBA@EMory, and display devic

OA./ ENKFI EOT T Ok NI N6 e KNNTI qéh &t T 1 N
&lgorithms: Design and Analysis
Ol NT nei NJo[ RIIJKI\hCEKEI\NJKI\E|I\N<IIJI\Ié6IeE<eI\hI\F
EnEn T&KIJ NnEOT NFEG6IF"' Ol TT1 O&I7T knt

LNENI NgNI NLT EKKJeél Ji NIl 6T KgoOeée#HN| N4d EK |



6e KELIOBINEOBPNEOKOE EOENKe ©1 I' N MIKINE
| NTROGNEKkNG6IT Ol kK AEENKOT nEO] Eo6 1 Dr |
Ei ONE OB NEY @NIKINEN] OF AKEF KNT nJ1 NEE!
Ol KREST 67 Nk OOKkN|] PGI NI NT OT KREG6T 671 N

Overview of algorithms; algorithmic analysis principles, asymptoti
bigD), upper bound, lower bound, tight bound; algorithmic stralegeks: de
algorithms, hdege lsorting, searching, hash tablepgtaaiigshttmesfdncde
algorithm, greedy algorithnetaingder, dynamic programming, state space se
first search, bdaattsearch, backtracking; distributed algorithms; compu
introduction to algorithmidtgptrgatable and intractable problems; class P, c
completeness; stanclamtpfe problems

i kKA T E N KOBKKAT K c‘gemé]INE“K
1.KOGenEOK NO & ONEE ENKI

~

|
[ NoeKNNIbiges g NEdsLOT EnEART 00k

2 KOBENEOKNOEONEE! knE ;
backtrackint K O7 n E dvicgh@ondu@k NEh KO & ENK 1 k1 A1
SKOeenEoeKELKeNEeeIjOKéTTEKNU1
K E | dhotéshpatk N

E N K & O I b@Ehdirst deRIERS); ddipth sea(BiFS$),n
K| Birfany Be@pghbaty queue

Learning outcomes: Students are able to

1. recognize and understand algorithm design and analysis, with
mathematical tools, asyanalysis, al rmdation

2. inderstand key algorithm design principles including sorting, ha:
dividandonquer, and dynamic programming

3. inderstand graph data structures and their applications, alot
algorithms such asfbstadiarch (BFS)rsteptlarch (DFS), shortest path algc
bnary heaps, and priority queues

OAM./ EFJ 1 NI 6T FKQOT T EKNeNj] Ok N&#e 61 6 «

Distributed Computlng and Web Tec hnologies

OT NT nLT N] PTJEKKIeéelFJiI Ni 8T I KO 7
GTOENKoéﬁITo[KéEKjéRréééRTOENKEK
| RT OENKG] KOEKJ I P2EOJ k@ NgLOK N i NFE3H
NKLKONEOKNEARENKS T RY

Introduction to distributed computing, such as clietu{ssver ar
computing; socket programming; workload distribution; remote procedure
technologies, satgeand cisead programming; web authenticatzatiamd aut
support tools for web creation and management

[Tl Oc =
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Learning outcomes : Students are able to

1. explain the principles of various types of distributed computer s
client/seraad petepeer architectures

2. aralyze and design appropriate workload disstiimiédncomputer
systems

3. develop both cliele and sesideprograms for web technologies

4. dfectively use tools that support the orestamenasict of web
applications

5. wllaborate as a team in the development ofrdjstoiectechagste=b
technologies

24813 | KNOhRI T NEEKN] T KKJOEgGg!I J1@1)OOK NL
&thical, Legal and Social Issues in Computer Profession
Ol NI n] KNOhRI LnéenGlI nNEOf Ol NEéL(A

LNT NKHNO] KEKNT T &FEel Ji NI oTFKQTl Ar J

FTGNTFH‘OOKNeIPL]KnTjNthTleémN@MMM

éiNj lRILnITTrH OLNTTNGKNéLKﬁUNlCﬂ
S EOE

NKI NdéKNNT
O O O M @O 1O (anortant ethical, legal and social issues on compt
impact of computers towards works and societies; concept, methods al
professional and ethical responsibilities; system risksuzahg rebiakiityrimdele
and civil; computer crimes; economic issues; case studies; stakeholders
solutions

j KKA 1T QENKOBKKHTT K Q& INEKKN] | Ng N

1. T NT N] Ok NOj EO] N] KNOhRI LneénGI
el Ji Nl oT I KAaOeh©086h] énl nET nEOj Kk EKN
I NEI NgNgnl

2]l N6 e KNNT Ok NI NeNKHQ] KNShRIT L n
érleléT-qunNIEKHﬁLnEINTnNEOFOmh

3.0KNIFETARLNT El ] KNOhRT LnénGT nNE

Learning outcomes: Students are able to

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI NIbd EK |



1. explain and distinguish key ethical, legal, and social issues i
profession, considering the impact of computers, public poticyiepraiadsio
responsibilities

2. analyze and critique key ethical, legal, and social issuesan the cc
through various case studies

3. make informed decisions regarding ethical siegminahd soanluser
profession

24818 ] PGGN] KNhN| g Ok NENK O3 K B[RO 68 I F
&Artificial Intelligence and Meachihg
TNJNJ[PGGN[KNhNIgQOENKOEelPGIh

6] KOEKJOENKeNI I AOGNEI NI AhT QoY DRI E
Definition of Artificial Intelligence; problem solving by sear

representation; natural language processing; introduction to evolutionary

learning; neural networks; deep learning

i KKAT1 T QENKOBKKNT K QNS INKKN] | N§ N

/ } 1T NYT NjOTIl éNhi DRT gNT &+ E|] PGGN] |

OJ] N6 e KNNI qOk N] KNj nET qEg©061 é1 N¢

3.0en] 1 6] KOEKIJTAroERrjl é&el OODY
EARIT 1 DRT gNI ceh ©

4.0 KNT nET qEg 0T i eNhé&lF EENKOKA] T |

Learning outcomes: Students are able to

1. explain the fundamental concepts@figeifaeahml machine learnin

2. analyze and apply psoblerg techniques using seasclansirateg
knowledge representation

3. develop programs related to natural &Emyagd pesie neural netwc

4. goply concepts of deep learning and ewtddiktoniara@oropriate context:

24B23F Ee ] KNEFT ENKi nhT NGI T gi@isK qO7T 1
&lements of Continuous Software Development

Ol NT nENKI AhT NGF T qOl KQOT 1T nl &l
6éﬁj|oeehpoeKnr|EJnloKNeanlrlENK
) nNETNnl 31T NRr I EOOENK L reEBhlOEXHRILAGE | K

Introduction to continuous software development; introduction to
best practices in coding; automatic workflow and tools; automated softwa
integration; continuous delivery; infrastructure as a code; case study

1KKquinw©®@mmﬁﬁmwéwgﬁwji@gg,
/ T NYNjIFEéqQ)] KNEIFIT 1 AhT NGI BT qOI |
I NgNI NLIT EKKJeéelJi Ni 6T FKQgOe#saNi Nibll EK ¢
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Learning outcomes: Students are able to

| describe the compormamisnofous software development

2. design appropriatagestfor automated operations
3. present infrastrashade definitionsdntinuous software delivery

24B40 ENKF I EOTV Y1 E&EKKI JOT T Gn J B((3)6)
&MOS VLSI Design

OT NI nENKFIFEOT T 1 E& KKijéTTGﬁjrt<
GAJI LOénNlITni ESI k NOkFé&Neéel k3l IJWI KQA
ENK&nklF EENKI nENI & IEIE KOENKI FKEOT
rrEéTTéxmééKnrrEJnlOENK|htrT

Introduction to CMOS VLSI design; MOS Transistor theory; CMOS
delay; logical effort; delay optimization; power; interconnect; robustnes:
combination circuit design; sequential circuit designndess; restoglology :

i KKNATT QEmmﬁmmmjﬁm@émmﬁlemgN

/JTNTN]IKﬂEENKlDﬁTg | Ok NT k1| g
EKNY I T ENKj K NTIE KKIjGTTGﬁJltmhe

O,INééKN I ao NenT lbgital eff§® NE h Eo E K |
| EEKGAJI LOYT NR rETeTmheoKijThEuNjNK

1) FEOT T Ok Nénkl EENKOnNEINES®KEN&ENI
6h] EGgO6eKNI I EJ rJ|-| FEOT T 67 DRI ET ©1 @h

21 T NT N eaRTTITENKIIFEOTTI E&KKI
| ALY E& Koeh ©

Learning outcomes: Students are able to

1. explain the fundamental principles and operational theory of MO
CMOS integrated cicatibfatechnology

2. analyze and calculate delay, logical effort, and power consumpti
circuits, includingmgapeshods for delay reduction

3. design and simulate the operation of combinational and sequen
usig basic design tools

4. describe the overall CMOS integrated circuit design process ar
fundamdmanciples of circuit testing

24BATENKLIF FEOT YT KNT T i PET Al O  3((3p6)
&mbedded System' Design

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nibd EK |
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History and overview of embedded systems; embedded microcont
programs;fdower computing; reliable system design; design and methoc
embedded systems; interfacirgigad systedns
11T QE N KOBKKIAT K O e INKK N
JIENITI PEIT nl OKI J1T

Learning outcomes: Students are able to

1. explain the operation of embedded systems and identify and cor
used microcontiolErdbedded system applications

2. gply programming principles for embedded systems that en
efficiency eaidble operation

3. explain the principles of embedded system networking, external
and mixeidnal systeised in embedded applications

246161 K6T el ke KNI &nNj O 3((3p6)
&etwork Protbcols

Kk AEENKI DRI gNT 8nRI LOE&l E8&KDNI ¢
ENKFFEOTTO0eKNF&nN] EnRI LOEOEk ®ESI| E
FAKEFKNI nJoeKNF&nNj] O6Theg IKN& AIK N dNgj KIT
KNin-7JRTjnl 6] KT el K

Advanced fundamental principles of computer networks and
networking, architecture and design principles, protocol mechanisms, img
and software engineering practices, network algorithmic, netwdrtosisulatio
performance analysis and measurement, and protocol specification/verific

~

i KKA1 T QENKOBKKAT K QMNSINKKN] | Ng N

1.OBEONEE! K NEENKI nENI Ok NLT NJ PT ]
ZééeNEélKnEﬁ@miﬁﬁmEMHEm|MﬁBéKk
:&LNJNKTEKGNEGTTénxlE0|rn|w Noet
ATNENI O] RTTAIOKkNLNINKT EgO6€EKNT

Learning outcomes: Students are able to

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nib3d EK |



1. understand the principlegectdraroh advanced networking

2. inderstand the operation of vat®useuotokdernet networks

3. aeate models to aamatlpeesent network performance

4. work as a team and utilize tools for monitoring hesupboopirEition
presentations

24B62 ENKOG &€ ONKI nLL Ok NT Kk Rl ES § I 8(3)6)
&Zryptography and Bldckchain
Kk AE1T DRT NI 6 EENKGOEONKI nLOUPET
08 ONKIALOT T 6L6JJF KAQUNEOI DRT gNI &1
T KRFé€dgl O] PGI NT NEEg!I J Nj &KdNNe&NK NJ6T) KK
] K hijn] OEKHALNE]| N

Cryptography Fundamental, hash functions, digital signatures,
knowledge proofs, homomorphic encryption, blockchain basic, consenst
contracts, cryptocurrencies, applications of blockchain, legalbatet ethic:
computing security, secure protocols, case studies

i Kk A1 T QEN KOBKKATT K Q@& INKKN] 1 Ng N

[ JTNT NJ T knEENKI DRT NI ENKO & ©NK |

2.1l N6 éKNNTI qOk NKNT nénhO&8REOk Né&n
| Eé QEK ®eh 6

3. KNOJINIT gntESIT nOkNoLT I Ol NEkJ] n

4] KNO6JNT E & FOKRNRIKINP G IKNKIJNEE ENK | KN

5LNr F LNKOKNTI nENIT 6] RITTAJO6 NDr | &l

Learning outcomes: Students are able to

1. explain the fundamental principles af&ticeypperation of blockcha

2. analyze and identify the strengths and weaknesses of encryptiol
in applteans or organizational systems

3. assess vulnerabilities and propose risk mitigation strategyes for th
and blockchain technologies

4. evaluate legal and ethical issues relatedoto eherapylitiatn and
blockchain

5. mmmunicate and work effectinely axhi¢oa project objectives

24B80ENK| KNJI kj kLA GGEGNHOK Nij N3B(@D6)
&ignals and Image Processing

I lg0ik NI Kk AEENKE&F EENK] KNJI kj k&6l
I " GGNHOK Nij NI OENKganIé”KIgﬁEﬂiDENEO}(NEIJ
OkNaednTnlkdl Nrr EOENKEKFELAGGNHOK Nij
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FAhé&oel JOoki NI

Theories and pr|n0|ple of digital signal and image processing; acqt
guantization; convolution; Fourier series; continuous and discrete Fourier t
frequency filters; morphological image processiiog; ishagpe segrasahtation a
description; image recognition; image compression

j kKA1 T QENKOOKKIAT K Q& INKKNT [ NgN
] [ FTRINTTKI gnOkNIkAEENKI DRT g NI
EKNT I TENKehOJNEFE&OFJOKkOENKLNNJIT A

| KNJT Kj Kij N| Ent KO[ KnNEOKNoeKELKeNE

Learning outcomes: Students are able to

| explain the fundamental theories and principles of digital sig
processing, including dada,aauiging, and quantization

2. gply convolution operations, Fourier series, and both continuc
Fourier transforms in the analysis ofesgnals and imag

3. design and apply spatial and frequency domain filters to enhan
extract desgatlifes from signals and images

4. describthe basic principles and methods in morphological imag
image segmentation, shape representation and degoiijoignanthagagec
compression
24B81 KNV T el TéenJneljeéel Ji NioTl B(REO

&omputer Control Systems

ENKLKONEOT T &nkl ET NEeHNT LNLT KQ
I NESGANT &F EKNEOj kT 7T L1 K B BN G500k K& N b
g0l JOKOLJENK] KT nNEOENKO| KEKNYT T 381 K
6] KOEKJgni j I NOEeKNNTI il NEeaNT LNLT KQ

Mathematic modeling, time response, stability and steady state
frequency response, design of PD, Rignsfumtmli@ateZ sampling time, diffe
equation, conversion of continuous time system to digital gsatemsagathe|
microcontroller pnogng and design of controller

i KKAT T QENKOBKKAT K QNS INKKN] | N§ N
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Learning outcomes: Students are able to

1. develop mathematical models of dynamic gysttas tnhobaaial
responses

2. evaluate the stability andtateadyor of control systems and utiliz
locus and frequencgeadspbniques for system design

3. design PD and PID controllers fameocdiniolisystems

4. goply thetiansform to analyzettrseredatrol systems, understand
data sampling process, atedsigstani difference equations

5. convert contintimes control systems totidiscoetetrol systems, anc
design and program controllers on microoatitestiatEakarglysis software

240101 6 e KEENT | NL| EKKJél Ji1 NI 8 T3@00
&omputer Engineering' Project |
KNT I NgNT ooemelsd &K E & MINIT Elg il E 1OKJ é
Prerequisifdd303Computer Engineering Project and Cooperative

Preparation
|nELhE|NéTnKNéTéNTerEinééKEEN
6hj 6T 61 ENI h©NT ENKI I EOT T Ok NENKLK®©
e|NjEeNlrTeNér@EMUMEmemmmmmm N &N ¢
] KNE|l NFf nNET©F]TITnrEéel Ol AELNE| Né&N

Each student will perform a project in the fields of computer engine
semesters; the project should focus on design, development or research
students must give an oral presentation on his/her piogughsspatmte iy,
supervised by at least one supervisor, most of the time they should initiate |
the problem by themselves
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Learning outcomes: Students are able to

1. goply fundamental knowledge in science, techn@dgycangdwgrgine
engineering tasks

2. develop or create models in computer engineering that addre:
industry, agriculture, healthcare, or society within the context of the souther

3. analyze and propose accurate and effectivgsitdutentgrieering problen

4. work collaboratively aaaddaten to others' opinions

5. mommunicate and present information clearly and concisely, al
utilize relevant informatiayteshnol

6. demonstrate discipline, uphold moral principles, act with hones
contribute to the public goodtizanthpriaeling of others

240102 6 e KEENT | NA | EKKJél Ji1 NI 8 T13@03q0
&omputer Engineering'Project Il )
KNT] I NgNT roOBER.6/E EKENT | INT EKKD 6B O (
Prerequist®40L omputer Engineeririg Project
6] RTT NGNE n/h ©d Mjr & ERINENKIGNDORIL E N
i KENTheljil NTAENK] NE6] knNOOKNT notLl

Continuin@ &R..far developing the project until finish; an oral prese
demonstration of the project must be given; a final written report must be <

i KKnA1 T QENKOBKKAT KOS INKKN] | Ng N

/| Ta@l NIJKOe:1 NRT g NI h oNTINN KRN KB ML Q]
| NLelIEJKKNGl 61 | K
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Learning outcomes: Students are able to

1. goply fundamental knowledge in science, techn@dg\cangdugrgine
engineering tasks

2. develop or create models in computer engineering that addres
industry, agriculture, healthcare, or society withsotitleeconmezyibafdhéhe count

3. analyze and propose accurate and effective solutionsrittgcomp
problems

4. work collaboratively aaaddaten to others' opinions

5. mmmunicate and present information clearly and concisely, al
utilize levant information technologies

6. demonstrate discipline, uphold moral principles, act with hones
contribute to the public goodtizanthpriaeling of others

240104 L ENéLnE| N 6(6BR0)
&ooperative Education
KNT I NgNT ooemelsd BEE K E & NINIT Elpl & ORI é
Prerequisifdd303Computer Engineering Project and Cooperative
Preparation

| GN&é ENRENT | KNEFT ENKI fir e HNEKK]J
gnrl 6JEENKI n B®IN¢ ha@ @Ot K JE @ENS @I Hi
O ETndLT I OkN&®OhT nKN] ENT & ©EAT LT N

On the job training #Hsa &ikff of an approved workplace for a perio
than 16 weeks or 640 hours including oral presentasiginmassioiméd tbpor
entrepreneur

i KKAT T QENKOBKKAT K OQSNSINKKN] | N§ N

[ Jal NIKOS1I DRT gNIT h ©NUINN KRN B KL ]
| NLelIEJKKNGl 61 | KQ

2.1 AhT NI KR LKO&aED ANBd Tl EK&N 1] rdg N
OEI T KEKKJOIKNFOENKOIT] qQOl KNFLAEEéJ

3. N6 e KNNT qOk No L T4 5] ~||oeh|n@:E|q3m|@mienp
] KNLNT 7T Nij N1

ATNENI 6] RTTARIOOKNKAT JPEEél NJeéNt

5LN0Nr I L NkboNKakd KING ERD DOKN € 61 6 K ]

6.0LREHIGRNTMERNK I ] On@& KNoT nj 11N
Ok NT DI | KN6] g1l gélrES 1 Rr 1 3Tnljqoé) RI




Learning outcomes: Students are able to

1. goply fundamental knowledge in science, techn@dgycangdwgrgine
engineering tasks

2. develop or create models in computer engineering that addres
industry, agriculture, healthcare, or society withsotiteecomegxbafdhére count

3. analyze and propose accurate and effectcengniteiorsdineering
problems

4. work collaboratively asaddaten to others' opinions

5. mmmunicate and present information clearly and concisely, al
utilize relevant informatiogitschnolo

6. demonstrate discipline, uphold moral principles, act with honesty
contribute to the public goodtizathpriaeling of others

244256 I I NI Eé@O6lF JOk Ok NENK] KNj &(@N6)XJEH OF
&ata Mining and Applications
OIT NI ndl'JnlrE&6lJOkOenHLIT AT N& I
0 JOkOT 6l eJelnl KAT ENKT AhRL NI Eé OE¢
0l 17T el NJKOBE gNT &0 Jaxk 08T &1 Neée @&l E
Introduction to data mining; data property; data preprocessing;
reduction methods; data analysis; decision trees; association rules; da
clustering; knowledge discovery in database; evaluation teddtaiguiesmgpplic

~

i KkA1 T QEN KOBKKAT K Q&I INKKN] | Ng N

1. T NT N énHLIT AT Néel E&goel JOk Ok NI 1
2. TNT N 8T eT NelLnl KAT ENKI N6 é KNNI
3.F T NT NJ I NT AENK] KN6JNT j k&l EENK

Learning outcomes: Students are able to

1. explain the characteristics of datecgheistbé gata mining methods
2. describe techniques fanalgsis used in data mining

3. explain methods for evaluatingdéseobdata mining applications

2401401 K AEENKKNY T ENKI nENT OV 1 8((@3p6N & KNE
&rinciples of Real Time' Systems

|DR|gN|ENK|rE6|“KN iTARELNKAQh
lxrhunjLOEthOOKNuu LIFEExk|I PET AT T 1
KNYT )] GNT AT NENKOT T 61 Kk Ne KNEOE K NEINKI E
Enhknhn! ENT O

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI NIbd EK |



Principles of hardware and software disign,chiacdl realety policy
reliability and robustness embedded system; integrating principles of R’
routine, multitasking, and scheduler algorithm

i KKAT T G]ENIOCBIﬁFKjﬁIJI{ DANEINKK N] | Ng N
[} 1 NYT Nj I KhEENKlDﬁTQ,TéP@HNKMﬂ
KI'JTnEOT I éeNhOKRNrFEeIl NJ] kIl hijnj LOEL
O) 1 NT Nj OkNG | KinjT o6l nj TE KMNTEIEINEKN t
O1 1 & intergupt Sarvicer@EM)E N K T n E Mlltitaskihng)E NT 1 K ©
1] N6eKNNTI aOk N| K N §cheduleGuEar i) 51 & Ny
8OFENITHhE&lI EKNT T 61 KNEKNEOT nk N| KNG ij
21 él NIJKO©®éli NJoeoONEe EI I Kk AEENKT
I AhT NKNY T LIFEEKI PET Al TArdnenwLdln

Learning outcomes: Students are able to

1. explain the fundamental princiglese cfystam design, including k
hardware and software aspects, as well as key yomebakslisyclinalsrehfestne:s

2. describe and compare the operating pfinogl@secdtidglsystems
interrupt service routimesti@s#ting operations

3. analyze and apply appropriate scheduling algorithms based
requirements okdiftypes oftiaal systems

4. goply the acquired knowledge and undetistensiyisteof praiciples tc
the design and development of embdutenesystpmsified requirements

24Q141 7T N| PT ] EKKIOT T InkT Net KGN ENK ¢
MultCore Programming and Architecture
Ol NT nLT N] PT]JEKKIJnkT Nél KOOl
KO] OTiTnr E6EI ENKI I EOT T 6) KOEKJ Ot
] KNLNT T NijNi O8éKnNrFEJNI E ENKi nhT N6
Introduction to-cauétiarchitecture; concept of parallel prodeariming;
parallelism; design patterns for parallel programming; debugging parallel
analysis and optimization; development tool for parallel programming

KKA1 T EN KOBKKNT K QS IINKKN] I Ng N
1 jL ]

1

[ ) NTN T N|] PTJEKKI&EIFErITnij | KN
6] KOEKJOT T &1 NI =h ©

0) KNjJ nET q © O thtealeNch parhl IKIEmE N KNH HEE ¢
I AhT N6] KOEK

oehe




4. E3O6eKNrkEJNEE ENKI AhT N6|] KOE
¢ E6) KOEKIT Ar 1 AhT Noeh ©

Learning outcomes: Students are able to

1. explain the architecturecofenpiiicessors and the fuodasyEstaf c
parallel programming

2. gply the concept oHdvelgohrallelisrsigniley and developing progr:

3. identify and apply design patterns for paydtespkaydifferent problems

4. be able to use parallel programming development tools to debt
optimize the performance of deyeloyed pr

24847 J 6 e K61 KO GL O G KQLJKKT T BBBE O
&ligh Performance Microprocessors
I NLTNEEIEST €61 6k] RO61 KEGL S GI K
KNKQOENK] KNJT kj kOT T @InoKA] ExnhAT C
&1 NI El KNhnT énLArEFr NnNEgnaBDRBEDDE N
érEéeljOKKNFinNEKﬁéNtéTPKQéﬁRTLOE
ENKT KNT §qO7 7 Gn6KeG6eNkOENKI nJnkT N

Trends in technology; pipelined processor, vector processors; supe
outoforder execution; speculative execution; explicitly parallel instruction ¢
hierarchy design; advanced register dataflow techtniqyetatiacine alygzanmzia
branch predictioyzkrdranching; multithreading and chip multiprocessors

i Kk AT QEN KOBKKAT K Q&I INKKN] | Ng N

[ } 1T NT Nj Ok NGO KRnjiolnjioleél NeENI

O T NTNJTKAEENKFIFEOT T 66 KELKONE |
OegOOk NGT €1 Ne E seKNell o TelnKIFeNKREl Llk@H E & ©

1)1 NV NjOIT Il éNnOKkNOT el NélT Ar6ERT |

208n] 1 6) KOEKJOGI RDr I E§gOENT IJI 6él
TNnENT &FE6| KOEKJ

Learning outcomes: Students are able to

1. explain and compare techarmsexing processor performance

2. describe the principles of hierarchical memory architecture desic
management techniques, and advanceal tathrflQuesdmgiween registers

3. explain concepts and techniques Helagkgeofbrghance optimizatior

4. write programs that utilize advanced features of modenre proces
program execution speed

240180 K AEENKI nni 1T QO 3((306)
&rinciple of Robotics
LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nl EK |




| NI ARhT NENK&FEInnlT 711 O] k EKNI Y
6eKELKONE&FElInnijJTT1T ol el Oi i1 NEé #N
ENKOekNDr T el l OEKLNLT KQENKGdOENIKIE d
TKlééhTOENKrrEéTTENKINEOjTENKTn“l
ENT O0ekNrITIngnijliTqaheljeiseKell sl K

Robotic evolution; somal impact of technology robotic; princip
mechanical structure of robotics; mathematical model of robotics, vision, m
mechanisms; kinematics, inverse kinematics, algorithnilatachsahagerseodn
sensors; task planning; robot control programming techniques; case stu
driven by a microcontroller

i Kk AT QEN KOBIBKIAT K Q@& INKK N | Ng N

/ } 1T NY NjT NIl AhT NENKOI Kk AEENKI DRI ¢

OLKONEOT T énkl ET NEEHNT LNLT KQ|L n
oekNr T oef il OOKNEKLNLT KQENKS ek nDr 1T ce

1 JKN] nET aqqEg el NT AENKJIFESI RT OENK
E ENKI nENT &FErInnTjI171(q

21 FEOT YT ENKI NEOj T ENKI nENT O6énj
heljeiéeKel T 61 Kkdkl KAQOKI JTnEI NoeéeK

Learning outcomes: Students are able to

1. explain the evolution, fundamental principles, structure, and s
robotics technology

2. develop mathematical models for robots, analyze memigticgechar
and inverse kinematics

3. gply methods of robot vision, motion planning, controlptand da
relevant to robot operations

4. design task plans, write robot control programs, and construct
driven by a microcontrolles, asalyzié aelevant case studies
240186 & 1 J1 NI oT F KQi NTALT Ol k| 8(@3x N| GN

&omputer Vision Theory and Practice

OT Il éeNAl k AnET NERONT &l J 1 NI 8T I KQl 1
ENKLEnhenHKhE!HNLneﬁGéNEJNlOENKTK
ENKT NAT NIJIT ATTneNkOJT OkNOIRGIIKIER R KK @
LT FKNGFTI NgAT O KeNeHNT OT T F NJ hué1 k N
61 él NEENKINénNOr JNNLITArLnhl Ay dEH
Idrtnhhoel  EAQmBBIGET @O T nrLngh Ok NI N

Concepts of computer vision; image creation, camera model and

extraction and correspondence; motion detection; background subtraction

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nbd EK |



Kalman filter, condensation filter; object recognitiomead, dHigaaiincationdg; k
stereo vision, epipolar geometry, fund@meoataistnattign from multiple views;
algebra, matrices, rank, products, eigen values and eigen vectors, singul;
optimization, least square method, gradient descent method

i KKAT T QENIKOBKKNG KOS INKKN] | Ng N

/,I-TNTNIOII'eNhI KAEI DRT gNI &I h ©N
Ek©Ol EOOk NENK|] Kni o1l nj 171 INT KgNI Ek Ol E

008N] I KNKOEKJEHO6T €l NeENKL EnNh é
ENKKT 1 DRI T KAEOOKNENKI NG eKNNT ql i1

10en] 1 6] KEREKI ® EGRAEGONNER&Eh A HT &

2 T NT NJ] I KAEENKEFI EK®BA&® L ST I KNG I |

3] KNI nET qqEgO6él NIJKOSI NEI figeéHNT ¢
ENEijNI T kNjJ JnJJIE

Learning outcomes: Students are able to

1. explain the fundamental concepts of computer vision, including |
cameradeling, and camera calibration

2. develop programs that apply techniques for feature extraction fro
detection, backgrountiosylanacoptical flow analysis

3. implement object tracking using filters, as wellsag perftatoogead
recognition

4. explain the principles@¥&®n and epipolar geometry

5. gply knowledge of linear algebra and optimization f@chodgies to
from mualiew images

2487 ENKI N e KNNT géeoel JOki1 Kol 3(@mGGN]| k
Dat@nalytics with Artificial Inteliigepasion
ST NT SNOT i e NhOKNT k| g1 DRI gNT & |
ENKOL h Eij NhiLal® IKHO EMNKE KNI e KENNMD Igjé 6 J Ok
Introduction to fundamental concepts and theories to proch$s struct
preparatidatanalysis amahipulatidataisualization; Al tools for data analysis and dat

i KK T QE N KOBKKNT K Q&I INKKN] 1 Ng N

/,I-TN NJOIIeNhOKNTkIgﬁlnﬁTgNTCET
2. T NT N] I NT RENKENKOLREIi{j NI g6FJ 0
1)} 71 NYT Nj ANKIEGeoENXKIr N ETKNNT gé el J

Learning outcomes: Students are able to
1. explain the fundamental concepts and theories related to dat
managenimged on established principles

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nbd EK |



2. descrilveethods for data visualization
3. explain the use afgofl tools for data analysis

2401881 NLI EKKJENKOKA] T KOeL On &(ewy | RT |

&earning Engineering to EntrepreneUrlaI Engineers

OT NT ni NIDIAEK KNI EDNRH cglﬁlﬁl JINImI(DCIK&E RGo
el NJe BNKK@NBUKKE GOUKEOR TERKENE NHAKE
i O6) KREQ)f ENKI T & IGENK INA RINN EK JEf 1016g] KN

Introductionearnirepgineerikeykillfundamentabfessionapability
framewonigtivation aneltivitglfassessmaeiridfulness saidtyethicatiecision
makingheprocessantrepreneurshiipponents ahénepreneumatseteveloping
theentreprenediategy

i KkA1 T QEN KOBIBKAT K Q&I INKKN] | Ng N

/ } 1T NYT N EKNY I TENK&FEI NLI EKKJENI
2.1 T NT NJ I NT AENK] KN8JINTTT 8 Eceh O]
3. TNV NI NT AENKEéFEEk]nl 1T QENKS ] ¢t

Learning outcomes: Students are able to

1. explain the learning engineering process and eskéistiah$auholatio
core principles

2. describe sai$essment methods ncaagibhdastablished principles

3. explain entrepreneurial siraliggiesent with defined goals

2400911 Al 8611 NOLINU NEI NLIT EKKJ 8@y Ni o1
&pecial Topic in Computer Ehgineering |
ranl ol 1 &Nl Miedi] IRINAL F EKKNLT E& El )
Special topics in computer engineering that are currently of inte
inalded in the existing curriculum

i Kk T ENOBKKIHT K QNG INKKN] | Ng N

LLLNEENT T Ar KAT JFT T IN]JTKEGI KNI AT
2. T NT N] 6h] K NSO il RIODIEH KdeH &InJ ENIKdJ
3. T NT Nj 6T eTi NKN&ikshwp: | EOQT T &I I ni & Ol
4. EGOO6T €61 6k] ALNKLT ST LGOI Dr LT

Learning outcomes: Students are able to

1. submit apsed tasks on time as specified

2. provide a detailed explanation of the studpicd specaiputer
engineering

3. explain design techniqués tledaspecified special topic

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nb4 EK |



4. use information technsagghdor relevant information

2400921 Al 86F 1 NOL|2I NEI NLIT EKKJ 83y Ni o1
&pecial Topic in Computer Ergineering Il
rnl gl 1Nl Miedil] IRINA F EKKN LT Ee El |
Special topics in computer engineering that are currently of inte
inalded in the existing curriculum

i Kk AT QEN KOBKKAT K Q& INKKN] | Ng N

I.LLNEENT T Ar Kni JETTIN]JTKEGI kNI i
2.1 T NYT Nj 6h] kKNS ] RIDIEH KdeH &InJ ENIKdJ
3. T NY NjoT el Neslkeh | EOT T EI I Al & Ol
4, EGOO6T €61 6k ALNKLT ST LSO Rr FLNT |

Learning outcomes: Students are able to

1. submit agsed tasks on time as specified

2. provide a detailed explanation of the studpicd specaiputer
engineering

3. explain design techniqués tledaspecified special topic

4. use information technsagghdor relevant information

2400931 Al 8611 NOLI3 NEI NLI EKKJ 8y Ni o1
&pecial Topic in Computer Engineering I
rnl ol 1 &Il Miedi] RINAL fF EKKNLT E& El |
Special topics in computer engineering that are currently of inte
inalded in the existing curriculum

i Kk T ENOBKKIHT K QNG INKKN] | Ng N

LLLNEENT T Ar KAT JFT T IN]JTKEGI KNI AT
2. T NT N] 6h] K NSO il RIDIEH KdeH &InJ ENIKdJ
3. T NT Nj 61 &1 NKN&ikshwp: | EOQT T &I I ni & Ol
4. EGOO6T €61 6k] ALNKLT ST LGOI Dr I LNDT

Learning outcomes: Students are able to

1. submit agsed tasks on time as specified

2. provide a detailed explanation of the studpicd specaiputer
engineering

3. explain design techniqués tleéaspecified special topic

4. use information technsmgghdor relevant information

2400941 nl 8611 NOLI|4 NEI NLI EKKJ®8(2b) Ni o1
LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nbd EK |




&pecial Topic in Computer Engineering IV

rnl @l 1Nl Miedi] IRINA F EKKN LT Ee El |

Special topics in computer engineering that are currently of inte
inalded in the existing curriculum

i Kk AT QEN KOBKKAT K Q& INKKN] 1 Ng N

LLNEENTTAr KATJIEFETTIJIN]TKESI kNI Ay
2.1 T NYT Nj 6h] KNS I il] RIDIEH KderH &InJ ENIKdJ
3. T NY NjoT el Neikehip | EOT T EGI I Al & Ol
4, EGOO6T €61 6k ALNKLT ST LT Rr FLNDT |

Learning outcomes: Students are able to

1. submit agsed tasks on time as specified

2. provide a detailed explanation of the studpicd specaiputer
engineering

3. explain design techniqués tleéaspecified special topic

4. use information technsagghdor relevant information

240095 Al 861 1 NOLIS NEI NLI EKKJ®(2b)y Ni o1
&pecial Topic in Computer Engineering V
rnl ol 1 &Il Miedi] RINAL fF EKKNLT E& El |
Special topics in computer engineering that are currently of inte
included in the existing curriculum.

| Kk AT QENIOBOAIAT K QA INKKNT | Ng N
I.LLNEENT T Ar Kni JETTIN]JTKEGSI k NT i
2.1 TNT NJ] 6h] k NO I nlj RIDIEE KN &InJ ENIKa
3. T NYT NjoT el WNesikehp | EOT T EGI I Al & Ol
4. EGOO6T €61 6k] ALNKLT ST LGOI Dr I LNDT |
Learning outcomes: Students are able to

1. submit agsed tasks on time as specified

2. provide a detailed explanation of thetsipidg of spegalter engineering
3. explain design techniqués tleéaspecified special topic

4. wse information technolaghtmseslevant information

240196 I nl 861 1 NOoL|6l NEI NLI EKKJ®a(2b)y Ni o1
SpeC|aI Topic in Computer Engineering VI
'l & el 1 aNled il Niedif IRI{\ICIJ, REKKNLT &8 El
Special topics in computer engineering that are currently of inte
inalded in the existing curriculum

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nbd EK |



i KkA1 T ENOBOKIAT K QN INKKN] | Ng N
I.LLNEENT T Ar Kni JET T IN]JTKEGI kNT i
2. T NT Nj 6h] kNO I nlff RIBIEE K &InJ IENIKaA
3.F 7T NT Nj 671 &1 NNkl | EOT T GBI I Al & Ol
4, EGOO6T €61 6k ALNKLT ST LT Rr FLNDY |
Learning outcomes: Students are able to

1. s.ubmit apsed tasks on time as specified

2. provide a detailed explanation of the study of special topigs in comp
3. explain design techniqués tleéaspecified special topic

4. wse information techns&agghidor relevant information

2400971 nl 8611 NOLI7T NEI NLI EKKJ &3 Ni o1
&pecial Topic in Computer Engineering VII
rnl gl 1Nl Miedil] IRINA F EKKN LT Ee El |
Special topics in computer engineering that are currently of inte
inailded in the existing curriculum

i K KA1 T QENKOBKKIAT K Q& INEKKN] | Ng N

I.LNEENT T Ar KATIFYTIN]JTKESI KNT AT
2. TNT NJ] 6h] k NO I nlj RIDIEE K& &InJ ENIKa
3. TNV NjoT el Nkeh | EOT T EI I Al & Ol
4. EGOOT €61 6k] ALNKLT ST LSO RDr LTI

Learning outcomes: Students are able to

1. .ubmit assignedtaskwe as specified

2. provide a detailed explanation of the studpicd specaiputer
engineering

3. explain design techniqués tleéaspecified special topic

4. wse information technséagghdor relevant information

240098 nl 86F 1 NOLI8 NEI NLI EKKJ &3y Ni o1
&pecial Topic in Computer Endineering VI
Fnl @l 1Nl NMie®di] IRINA F EKKN LT Ee El |
Special topics in computer engineering that are currently of inte
inalded in the existing curriculum

i KKAT T QENIKOBKKNG KOS INKKN] | Ng N
LLNEENTTAr KATJEFETTITJIN]TKESI kNI iy
2.1 T NT Nj 6h] KNS il] RIDIEH KderH & InJ ENIKdJ
3. TNV NjoT el WNikehp | EOT T EGI I Al & Ol
4. EGOO6T €61 6k ALNKLT ST LT Rr FLNDY |
LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nbd EK |



Learning outcomes: Students are able to

1. submit agsed tasks on time as specified

2. provide a detailed explanation of thetsipidg of spegalter engineering
3. explain design techniqués tledaspecified special topic

4. use information technsagghdor relevant information

242531 DRT gNT I NT J NENKé& ol JOk O4@MAI7NLI Ek

[
d&undamentals of Data Science and Data Engineering
Ol NT nl NTj NEhH(eGI;]OKCM KNOijT &l E
g0 JOKkOENKLKONEI|j NI 861 JOk OENKI No et
gNTéerOKé@NEEEiG kD@ﬂﬂMﬁMﬁMﬁﬂﬂE
EKNT I TENKANEOO] KEOOKNGI khéoel JOokO0&

Introduction to Data Science, Data Types, Data Cleansing, Da
Visualization, Exploratory Data Analysis (EDA), Introduction to Machine L
Data EngingetfRelational Database, NoSQL; Vector DatabaseDdtaature
Warehouse Concept, ETL Process, Project Development, Case Studies

i Kk A1 T QEN KOBKKATT K Q@& INKKN] | N§ N
[} 1T NT NjOT I éNhi DRT gNT &+ EIl NTJ NEI
2T néel NJLNIFNné&oelJOok00O] kEOk N] Kn
| ART N6 IO hKENKSKA] T KOB&IF ESéeKNr | EC
3r|EéTTéKN|nﬁiméeKEENTThrlKNj
T nNEOGT IJNNLJ
AT ndLT Fj KENT Ok NI nENT Kni JEAT 6] |

Learning outcomes: Students are able to

1. explain the fundamental concepts of data science amlthdiata e
identify their differences

2. dean, transform, and format data; create data visualizations; pe
data analysis; develop machine learning models;aatdToansfdeil,. (Bat)
processes

3. design and develop projects that appropriately agpdly dddsa sci
engineering processes

4. present their worklmmbdiade effectively as a team

ent T NT Nj HKNWEINK g INOT K Oh L T E ©
24€207ENKO enj 1 6] KOEKIJOkNGEe KER(BNEE O
&rogramming and Data Structures
KNT I N§ NIoA1®axRIT 3GKNA JEINEKmpIeTig T 6] KOE
Prerequisit®€116 Basic Engineering Programming

LNENI NgNI NLT EKKJeél Ji NIl 6T Kgoeée#HNI Nbd EK |



CEKNTTTTALT qérEENKOER] T 6] KOEKJ
6&17 d] PGININKQOK] qOéol el NJOENKénnh
EIF ESKA] ETAT GOl T OT NKNEOLGOEKNNT ol «

Programming paradigms; programming constructs, variables, type:
structures; pregilaing strategies; array; string; runtime storage managemen
gueues, stack, hash tables, graphs, trees; recursion

i KKA1T T QENKOBKKNG K QNS IINKKN] | Ng N

/ 1 NT N] Ok N| KN nET QE§FOOEKNT | T 11
|nRTgNTETENKunﬁTNolKéEKjéunrréEem

OOKNIEEHPOOKN KELKONEE& Ol J Ok 1 DRI

KAE|] ANENI

3.1 N6 e KNNI qOk NN N DK KD 6D eé REHEX B

Learning outcomes: Students are able to

1. explain and apply programming paradigms, control structures, ar
to efficiently develop parygalviad engineering problems

2. ®lect and design appropriate basic data structures to manage
according to the ofthestasks

3. analyze and select graph and trieeedatia shtue complex problems

242111 NLIT EKKJI GI T qOi KQ 2((204)
&oftware Engineering
OT NI nEKNT T TENKI AhT NGF T @Ol KQO
G T qbi Kol NLi EKKIENKe eTrNeleTel
| KNéjNTIKLnjkTTIQSéPEG T qOi KaQoJ s
GIBT gOi KQOENK] KNEAT énHijNI &FEGF T b
ENKT nKnNEKAEI NGIF T qOl KAl k "nEENK1 AN

Introduction to software development process; software life ¢
requirement and dpewfisaftware requirement engineering; software design;
and validation; concept of language translation; the concept of project m
guality assurance; fault tolerance; software evolution; softwar@dupgipant mai
to software tools and environments

i kKA1 T QE N KOBIBIKIAT K

/ 1T NT Nf OEKNY I T EN
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Learning outcomes: Students are able to

1. explain the software development process and various software
and identihe importance of each phase

2. onduct software system requirement analysis and clearly and af
software specificatiaiisgatctre nature of the tasks

3. gply software design principles to create system models, a
processes for software testing anevaduttramaacdifferent levels

4. explain the basic concepts of language translation, software pro
software quality assurance, faahddadefamare evolution

5. recognize the importance of software maintenance after develop
basic tools and envisaimsedrin software development
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ELOT K] KnT ] KnEGQ 'k AELOT K7 KAT | K
[, O Ji ALMEI NT Aari cef30)[/, OrJi ALME|l NT nr i =23
LNKNT fr O/ OLNLT Kai KWKGE Oif NI NOKNENKLRDr I LK
LNKNT Ar O00eéi NJo] RTB)KGP OENKI nhl Nél NJéNh
L NKNT fir OLOENKOS ] RT j(D€ ENKeNhOgNET KKE D
LNKNT fir O20ENKLEF] Onk@r ENKeéNhOGNEKNT T &)
GH OENKéNhOT T O8] KN& |
LNKNT fir O30ENKeéNh O gM)EGR OENKE§ 6061 €61 6 k] n& N
LNKNT Ar 04 0ij NI NOk NEMKGB OL n&ij NI NOT 7 I Eé QK&)J
LNKNIT fir O5@Qi f KiHEM®LGEB 08 NT LNT NKANOK NE N& |
KNj 1T NgNOokRNIE 6) |GB OENK] KAT T nl & 66 N
GB OKNJ] I NgNOokNDIE &)
0, OrJI Al NGNB6GI NN 99| 0, OF JI hl NgNS6GI NN @B
0,0EknnJI NgNi DRT gNT [ |0/,0OEknnJII NgNi NDRT gNT i
04./60NT LNLT KQLnl K3)| 0402 Oné6kEl NLi EKKJ (1)

Fundamental Mathematics for Engin
S NEL Q1 DRT §NT I(3p
Fundamental Physics for Engineer
J622 31 DRT gNT Lnl K2
Fundamental Chemistry for Enginee
JL/IONn6kEI NLT EKKJ (2
Into Engineering World
JINRT GNT celJIJt NL n (3K

0+

0+

Into Engineering World
O#./eONT LNLT KQi NDRT @3N
Fundamental Mathematics for Engin
0 #. /1ML NEL Q1 DRT gNT I(3n
Fundamental Physics for Engineer
0415 eJni DRI gNT L nTl K3
Fundamental Chemistry for Enginee
O+4#.140RT gNI ENKOERjJ T 6

Basic Electrical Engineering Lnl KAV I NLI EK (3)
O+#.140RT gNI ENKGEnRnj 16 Basic Engineering Programming
Lnl KAV I NLT EK R 0+4./8%n] T OV VI NLI EKHKJ
Basic Engineering Programming Basic Engineering Drawing
04./0%A] 1T OT 711 NLIT EKKJ| 0 #./136nNFEKRCAT] | NL T EKQ®B)
Basic Engineering Drawing Fundamental Physics for Engineer |
047 GNT ATnN KNK 10 RIL N @K
Physics Laboratory for Engineer Il
24212 B#NT LNLT KQh NL é K2
Discrete Mathematics
0.00EKnnJINg gni INLIO OOEknnJI NgNgni1 I NLI
0,0,/ OEknnJdl NG NG IR0, 0,/ OEknnJi NgNG @ o
02 OGNT AT NENKI DRT g&llo2./ HNT LNLT KQil NLI EK

Basic Hardware Laborat tory

0F#.00GNT AT NENKI DRT &N
Basic Software Laboratory

0DJERNT LNLT KQhNL e K
Discrete Mathematics

24@1@ nKi eo61 é61 6 k] REN
gNIT e el J Ok (1)
Exploring software development anc
Database Technologies

24218 E& K13t NOk NI N @k
Circuit and Basic Electronic

242261 € 61 6 k] RENK I rOh T
8nRI LOE (1)
Advance software development and

Database Technologies

Mathematics for Computer Engineer
02.00 GNT AT NENK1 DRI &N
Basic Software Laboratory
0D/ ETNT NOKkNENKG | KBE
Statistic and Programming
24@21 | GNT AT NENK1 DRI &N
Basic Hardware Laboratory
24@22 ENKOénj I 6] KOEK {1h
Adassisted programming

2422 | EEKI NGk RET KI T KRk
Basic Electronics

24@28 h N& NT nk OT KKE N O @8k
Digital Logic and Microcontroller

24313 ) KNOhRT T NE& KNJj 11K

Ok NLhEeJ&l EIl NgNGg

LNENI NgNI NLT EKKJeél Ji NIl oT
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-
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ELOI K] Kni ] KnEC

K AELOT KI] KAT | K

2422 Né NI nk Ol KKE N O (Bk
Digital Logic and Microcontroller

2481 KNLT ENKHQOT €61 6
e Ji NI 8T I KQ (1)
Experiencing Advance Technologies
Computer Engineering

24819 PGGN|] KNh N| g qOK3N
Artificial Intelligence and Machine le

248277 NT NLnl KAT ENKI@2N
Statistic for Data Analysis using R

24B2F NKI No e KNNTI qé& el2)
Data Analytic and Data Science

22BknnJ Modaley g n1 T n E ée(42)
24423 nhi NgNG6 e KEL K © KBl
Moduld®ata Structure, Algorithm ang
Programming
242 nhi NgNT AEI Ahl P
Modulé\ieb Designer and Developel
2421 nhi NgNj Oen OOk KON
Moduldetwork Administrator
24229 nh i NgNI NLI EKL (9N
Modul&oftware Defined Architecture
24819 nh i NgNT AE1 nhT XK
Modul&Embedded System Develope

23BknNnJ I NgNgn1 6k D& |
ITAELNME|I NOkNIFExkHBENGN I
OT nk NEk nnJ iy a e NigejoE
KA HhhREONOT KNI O6 Kk NI
DT ni ] ENT

6 K N HOENShKKINGTKAN g NIOK & B TOn
DEKknnJi NgNIi NLT EKGI 120
&pplication developer an nd Software Engin

24€831;r]hl NgNI AEI AhT NG

6T KLA1 T ao6eéexknr | 1&m

Modu'IeMoblle Applications Develope

2Ek nnd Il Ng NINstwdrkErdkSKsiem
Engineer) ) ) )

24355 nhi NgNI NLI EKS &K

ModuléNetwork Infrastructure Engine

Ethical, Legal and Social Issues in
Computer Profession
24818 | PGGN| KNh NI ¢ O K3N
Artificial Intelligence and Machine le
0D/31LNRITGNIT I NTJ NEN K
Fundamentals of Data Science and
Engineering

22EKr]r]JMchgld§lg T nEe(AO“)
02.08nhi NgNI nE| AhT BD
ModuléVeb Designer and Developer
gnhi NgNGeéKEL KON
Moduld®ata Structure, Algorithm and
Programming

gnhi NgNj Oenh OOk KN
Modulé&etwork Administrator
gnhi NgNT AnEI nhl K@K
Ok NI NLIT EKKJI G T q
Modul®atabase and Software Engir
gnhi NgNLT N| PT ] E4K
Ok NKNT T | GNT AT NEN
Modul€omputer Architecture and O
System

gnhi NGNT NLT EKK 4
Modul€ioud Engineer

gnhi NgNo&ONI T o)
Module€€ybersecurity Officer

gnhi NgNT AEI AhT xBK
Modul&Embedded System Develope

0244

24@23

24Q24

2427

24231

24314

23BknnJi NgNgni1 ok NI&H
TAELNE|! NBKHDNEK G NOD 6
6hf 8NT O EJnénl iTT1ITni
2483gnhi NgGNT AEI AhT N6

6T KLAIT T qQdexknr | &l

Modulévtobile Applications Develope
24855 nhi NgNT AEI nhT 0
Modulé&ame Designer and Developt
2483 nhi NgNIi NLI EK& @K
ModuléNetwork Infrastructure Enging
24859 nhi NgNI NLi EK|] ®N
Modulédigherformance Computing E
24824 nhi NgGNT AEI nhl MK
ModuléaT System Developer
2486 nhi NgNT AEI Noé i®eN
ModuléaT Data Analyst

L NENI NgNI NLT EKKJeél Ji NI ol

I KgOeéeH"HNI N8BT EK



ELOT K] KAYT | KnEC 'k AEL OT K7 KAT | K
v o . 24€B7E‘gr]thgNInE|r'1thl-
Ak nnJd Il NgNI Nibtertetof TNihgs Ok NOT T EgOLnl Knigy
Engineer) . L . Modul&\Vearable and Low Power IO
2487 nhl NGNI nElIr Ahl MK developer

ModuldéaT System Developer

AEknNnJIl NgNI NLArikckal metide
and Robotic Engineer) ) )
2489 nhl NgNI NLI EKeé l&i7
Modul@rtificial Intelligence and Robi
Engineer

Ok N & &gy Ml SNKgwEG e 3 g g i
DEknnIl NgNI NLI EKGE 1IT

(Application deye[oper and Svoftware Engine
2483 nhl NGNI AEIT nhl QO
Modulé&same Designer and Developy

24€83$ﬂ]h| NgNT AEI AhT N&
Or kT Wl KQJ &)
Modul€rogdatform Web and Applic:
Developer

24858 nhil NgNI NLi EK|] @N
ModuléHigherformance Computing E

24853 nhl NGNG&ONI T em)
Module€€ybersecurity Officer

2Ek nnJi Ng NIiNstwdrkEhdiSysiemn

Engineer) ] A

24835 nhl NGNT AEI nhl N6
6TKLh|TO]6éKDrII&)

Modulétobile Applications Develope
24853 nhi NgNI NLI EK] @N
ModuléHigherformance Computing g
24853y nhl NgGNoeoONlI T e
Modul€ybersecurity Officer
24@9@nhl Ng Ni NLi EKKNT
TarT Al LInA] &)
Moduldtodern Industrial Automation

3EknnJi NgNI Nintérietof TRihgs
Engineer)
2487 nhi NgNIT AEI No é l@N
ModuléaT Data Analyst
2487 nhi NgGNIT AEI AhT NI
Ok NOT T EgOLnl Knigy
Modul&\earable and Low Power 107
developer

AEknNnJIi NgNI NLAr@aKfiteligeh
and Rob@igineer)

2483F nhi NgGNT AEI nhl P

Modul&ame Designer and Develop

24255 nhl NgN|] PGGN| KI&H
Moduldtrtificial Intelligence for Robo
Controlling o

24255 nhi NgNoeKNDr | E&d
Moduléntelligent Machine Vision

248595 nhi NgN| PGGN| K &H
Moduldtrtificial Intelligence for Social

24855 nhi NGNKNT T AT &l
Moduléntelligent Industrial Automatic
24853 nhi NgGNKNT 7T No &l

Modulértificial Intelligence Ecosyste
24854 nhl NgN|] PGGN| K Kbh
Moduldtrtificial intelligence in Embed
Systems
24B55 nhi NgGNENK] KNJT k
6JO0hkij NI N&T Nh El45
ModuléNatural Language Processing
Language Model
24B5@  nhi NgNENKLF I EOV ¥
ENKOKR] T KOS3 § N KBk
Modul®eep learning, design and ap
24855 nhi NgN|] PGGN| KNh
] kKFhijA] eeGoT I KQ(6)
Moduldtrtificial Intelligence for Cybe
24858 nh i1 NgN|] PGGN] KK8h
Modul&uantum Artificial Intelligence
2489 nhi NgNT AEI AhT @)
Modulévtobile Robot Developer
24898 nhi NgNT AEI AhT 1g)
Modulé&tock Trading Robot Develop

' KNI &MNBK KIS RE I AT
6h]th’TnI] NT Ki JEn
24QIE NKLNDr I LNKeé el J @k
Data Communications and Networki
24808 € KNI 8 n Nj ceK el N&O
Wireless and Mobile Networks
24B09eJ 6 éKel T 61T Kk 0 k &K
Microcontroller and Interfacing
24B1E NKI I EOT T Ok NI N&ge
Algorithms: Design and Analysis
2481% I 31 NI 8T I KQO1 7 BK
Distributed Computing and Web Teq
24823 Eé Q)] KNEF T ENK1 @h
Elements of Continuous Software
Development
2A4BAENKI F EOT T I E& KKIi&J
CMOS VLSI Design
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ELOI K] Kni | KnEC( 'k AELOT K7 KAT | K
24@9@nh|NgN|NL|E|,<|,<NT 24BAENKF F EOT T KNT T 1 BE
TarTAalLin] o 8) Embedded System Design

Moduldtodern Industrial Automation 24@6% 1| K6T é k 8 € KNI & @N
) ) ) Network Protocols
24893y nh |1 NGNI NLI EKO @K| 24B6ENKS & ONKT n L Ok Ni&k

Moduléndustrial Machine Vision Eng
24894 nhi NgNT AEI AhT @)

Modulétobile Robot Developer
24895 nhi NgNT AEI AhT Q)

Modulé&tock Trading Robot Develop

"KNDF O3k NFES BN IKNG NTN ¢

2421 NKL RNy F LNKé el J @k
Data Communications and Networki

24806 € KNI 8 n Nj ceK oLl Nj&O
Wireless and Mobile Networks

248092 6 e Kel T 61 Kk 0 k I&K
Microcontroller and Interfacing

24B1E NKF I EOT ¥V Ok NI N &e
Algorithms: Design and Analysis

2481 1 J1 NI 6T I KQOT 7 BK
Distributed Computing and Web Tec

24811 NJJnr T eEélt J1 N
Computer Security

24323 NLI EKKJ& ol jOok &
Data Engineer

24323 Eé d] KNEI T ENK1 @h
Elements of Continuous Software

Development ) )
24B4ENKIF I EQOT T | E& KKI&JI
CMOS VLSI Design
24B4@E NKI I EQT 7T KNT T 1 BE

Embedded System Design
248607 T €nkl E6E KNI &nN
] KNLNT T NijNI O )
Network Modeling and Performance
24861 1 KST el k6 e KNl & @N
Network Protocols
24B6ENKS & ONKI n L Ok N&@k
Cryptography and Blockchain
24B8E NK|] KNJ T kj kL nG@N
Signals and Image Processing
24B8KNY T el v éenineij al
Computer Control Systems
24@38%5ignals and Systems &)
LAGGNHOK NKNT T
24e2% [ I NI Eée ol J Ok Ok ME
Data Mining and Appllcatlons
24@268 ART T T T NT nénRIQL
Advanced Algorithms
242440 K AEENKKNT T ENK&n

Principles of Real Time Systems

Cryptography and Blockchain
24B8E NK| KNJI kj kL n G@N
Signals and Image Processing
248K NV 7T el T éndnelj al
Computer Control Systems

24929 1 J NI E& el J Ok Ok ME
Data Mining and Applications

240140 K AN EENKKNTYT T ENK I&n
Principles of Real Time Systems

248417 N] PT ] EKKJIOT 1T &n
MuKlCore Programming and Architeg

24047eJ 6 € K61 KO GL 6 GI Q]
High Performance Microprocessors

240180 K AEENKI nnIT 711 @oO
Principle of Robotics

24@8& | J1 Ni 6T F Kal NT @L
Computer Vision Theory and Practig

248ENKI N6 e KNNI e el3j
Data analytics with Artificial Intellige
companion

24288 NL I EKKJIENKOS K j3)
Learning Engineering to
Entrepreneurial Engineers

o1 Al 8611 N6L| T NEI&N
Special Topic in Computer Engineer

022 Al 8611 N6L| T NEI&N
Special Topic in Computer Engineer,

023 Al 8611 NOLLT NEI&N
Special Topic in Computer Engineer,

024 Al 8611 NBLRT NEI&N
Special Topic in Computer Engineer,

OS5 Al 861K 1 NOLBT NEI&N
Special Topic in ComputerEngineer,

o6l Al 8611 NOLKAT NEI&N
Special Topic in Computer\Engineer,

O®7 Al 861 NSLBT NEIgN
Special Topic in Computer\@hgineer,

o8 ni 861 NSLBT NEIgN
Special Topic in Computer\#hgineer

oR/M/Al 861 NOL| T NEI&N
Special Topic in Artificial Intelligence
Engineering |

oR/MMI 861 N6L| T NEI&N
Special Topic in Artificial Intelligence
Engineering Il

oR/MIni 86l 1 NoLI T NEI&N
Special Topic in Artificial Intelligence

LNENI NgNI NLT EKKJeél Ji NIl oT
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ELOT K] KnT | KnEQ

K AELOT KI] KAT | K

24417 N] Pl J EKKJ OT T &n
MuHlCore Programming and Architeg

2484TeJ 6 e K61 KO GL 6 Gl 1
High Performance Microprocessors

2486ENKOEénj I 6] KOEK &L
Internet Programming

24880 K NEENKI nnl jJ 11T @O
Principle of Robotics

24@8&@ I 31 NI 6T F Kql NT @L
Computer Vision Theory and Practic

Engineering IlI )
oR/M271 61 NOLI T NEI&N
Special Topic in Artificial Intelligence
Engineering IV )
oR/MAT 8611 NoL|I T NEI&N
Special Topic in Artificial Intelligence
Engineering V )
OR/M4I1 861 NOLI T NEI&N
Special Topic in Artificial Intelligence
Engineering VI )
o2/ 611 N6 LI T NEI&R
Special Topic in Artificial Intelligence
Engineering VII )
oR/menl 86K 1 NOLI T NEI&N
Special Topic in Artificial Intelligence
Engineering VIII

1, OFrJT il Ng NOOOOEB@@OG 1, OF J1 hi N§ N sOOT CEBMBAJ
TAELNE] NLNINKTOkNDFEJT AELNE] NELNJINKT 6k DRI EG
LEEKNT e KNI T KaOlKnNIFJINLE&KNI e KNI T KaOrl Knk Jr
el NJoI RILNEINGTINEINe i rEIL @ e 1 NJ 6 RILGNIESEN ’Tlr\“lE“g‘;ﬁanerrﬂLee
2 OrJI hl NgGNI +t EEN6OBE|2 O JI hl NgNI + EENBDAOGREI
6h] TAELNE|I NeNT ©FrEOkNSEh] TAELNE] NéNT ©F E6 kI
/| , O6 e KEENI /| , O6 e KEENI
OA.ENKI t EENI @DOIOO! j

0O A.ENKIi t EENIT @D9I0el j Practical Training

Practical Training OAM16T KAN] JENKGSEKEENI
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