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THANH PHO HO CHI MINH

so.J^9l[qD-DHSPKT rp. ui Chi Minh, ngdy\fthdng$ rd* 2025

QUYET DINH
VdiviQc ban hhnh chucrng trinh diro t4o trinh tIQ tlai hgc ngdrnh Vat ly ky thu$t

HIEU TRIIdNG TRTIONG DAI HQC STI PHAM KY THUAT TP. HO CHi MINH

Cdn ctlr Luqt Gido dqrc dqi hoc ngdy t8 thdng 6 ndm 2012 vd Luqt saa aat, bA sung mQt s6

diiu cila LuQt Gido dwc dqi hqc ngdy 19 thdng I I ndm 20lB;

Cdn ctlr NShi dinh sd 99/201Z/ND-CP ngdy 30 thdng l2 ndm 2019 cila Chinh phil Quy dinh

chi ffit vd htrong cldn thi hdnh mil sd aiiu cila Luqt stlra d6i, b6 sung m6t sd diiu crta Luqt Gido

duc dgi hgc;

Cdn ctlr Quyil dinh s6 465/QD-BGDDT ngdy 31 thdng 0l ndm 2024 cita B0 Gido dwc vd

Ddo tso vi vi€c giao quyin tqr chil tdi chinh giai doqn 2023 - 2025 cho cdc don vi sqr nghiQp c6ng

lqp trtyc thu6c;

Cdn cir NShi quyil sii t ttwg-UOT ngdy 08 thdng 0l ndm 2021 cila H\i d6n7 tradng ban

hdnh Qtry chA rc ch*c host d)ng cria Tradng Dqi hpc Sr pham K! thuQt fP. HA Chi Minh; NShi

qrtyet sil ttsttttg-HDT ngdy 27 thdng 0l ndm 2023, NShi qttyA sA tsOtttrg-HET ngdy 14 thdng

l0 ndm 2023, NShi qryAt sa lAZtNg-HDT ngdy 28 thdng 09 ndm 2024 vd vd Nghi quy* sii

212/NQ-HET ngdy l8 thdng I2 ndm 2024 cila HAi din7 tnrdng vi viQc sttra d6i, bo stmg Quy che

to chtlrc hoqt dQng cila Trudng Dqi hpc Su phqm K, thttqt fP. HA Chi Minh;

Cdn ctlr NShi quy* sA lAOtNg-HET ngdy 23 thdng l0 ndm 2024 cila HQi d6ng trtrdngvi
vi€c b6 nhiQm Pho Hi€u trudng tnrdng Dqi hpc Su phsm K! thuqt Tp.HCM nhiQm W 2020 -

2025;

Cdn ctl Quyil dinh sii 3068/QD-DHSPKT ngdy 0l thcing I I ndm 2024 ctia Tradng Dsi hoc

Su pham K! thttqt Thdnh phA Ui Chi Minh vi viQc phdn c6ng nhiQm vu cila Ban gidm hiQu

Tnrdng Dqi hoc Su phqm Ki thuqt Thdnh phA ruA Chi Minh;

Cdn cttr Thdng tu sd 17/202\/TT-BGDDT ngdy 22 thdng 6 ndm 2021 cila B0 Gido dqtc vd

Ddo tao vi viQc Quy dlnh vi chudn chaong trinh ddo tgo; xay dttng, thiim dinh vd ban hdnh

chuong trinh ddo tao cdc trinh dQ ctta gido duc dqi hec,'

Cdn ctlr Th6ng tu s6 02/2022/TT-BGDDT ngdy tB thang 0l ndm 2022 cila BQ Gido dqc vd
; .-

Ddo tao v€ vi?c quy dinh v€ di€u ki€n, trinh tty, thit tqrc mo ngdnh ddo tqo, dinh chl hoqt dQng cim

ngdnh ddo tao trinh d0 dqi hec, thqc si, fidn s7;

Cdn ctlr Thong tu s6 09/2022/TT-BGDET ngdy 06 thdng 6 ndm 2022 cila 86 Gido dqc vd

Ddo tqo vi viec Ban hdnh Quy dinh Danh mqtc th6ng k€ ngdnh ddo tao ci.ta gido dwc dqi hpc;

Cdn c{r Quydt dinh sii 1596/QD-BGDDT ngdy 07 thirng 6 ndm 2024 ctia B0 Gido d4c vd

Edo tqo vi Danh muc ngdnh ddo tqo thi di€m cdc trinh do cila gido darc dqi hoc;

CQNG nOa XA HQr CHU NGHIA VrET NAM
DQc lap - Tr; do - H4nh phric



Cdn crtr Quy\t dinh s6 372|/QD-DHSPKT ngdy 25 thang I2 ndm 2024 cila Trrdng Dqi hpc

Su phqm Ki thuQt TP.HCM vi viQc ban hdnh chudn diu ra cila chtrong trinh ddo tao ngdnh VQt

li, lS thuqt trinh ctQ dqi hqc theo hrdng tidp cQn CDIO;

Cdn cttr Hrdng ddn sii 1064/HD-HDKHDT ngdy 26 thang 3 ndm 2025 cila Trudng Eqi hpc

Sa phgm Ki thuqt TP.HCM vi vi€c rd soat, hi€u chinh cdc chtrong trinh dtto tqo dqi hOc;

Theo cti nghi cila Truong phdng Ddo tqo.

QUYET D[NH:
Didu 1. Ban hdnh chuong trinh ddo t4o trinh d0 ttai hgc ngdnh Vat ly k! thuat (md ngdnh

7520401) 6p dpng tir kh6a tuytin sinh2025.

Di6u 2. C6c chucrng trinh ddo t4o trinh itQ tlai hqc ld co sd dC c6c dcrn v! ddo tpo vh phong
ban 1i6n quan l4p k6 hopch ho4t dQng vd ph6i hgrp ho4t dQng giira ciic dcrn v! theo chric ndng
nhiQm vp d5 dugc phAn c6ng.

Di6u 3. Quy6t dfnh ndy thay thtl Quytit dinh sO 2S2IQD-DHSPKT ngity 17 thSng 01 ndm
2025 clira Trudng Dai hgc Su ph4m K! thupt TP.HCM vC viQc ban hdnh chuong trinh ddo t4o
trinh tlQ d4i hqc ngdnh V ly k! thudt.

Diiiu 4. C6c phong khoa/viQn, cdc ci nhdn 1i6n quan t4i Di6u 1 chiu tr6ch nhi6m thi
hdnh Quy6t dinh nity.l

Noi nhQn:
- BGH (Ae Uie|;
- Nhu di6u 3 (d6 thsc hign;;
- Lrru: VT. DT (3b).
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e0 crAo DUC vA DAo rAo ceNG HoA xA ugl cHU Ncnia vrET NAM
DQc lfp - Tg do - H4nh phrlcTRUCTNG stl PH4.M rc[' rHUAr

O CHi MINH

CHTIONG TRiNH DAO TAO
kdm theo Quyet dinh sz^l,*14 /QD-EHSPKT, ,sdy \fit dng Y ndm JN{
cilo trudng Dqi h7c Su phqm K! thuQt TP.HCM)

TGn chucrng trinh: VAT LV KV THUAT

Trinh rIQ dno t3o: D4i hgc

Nginh dio tqo: VAT LV KV THUAT Mfl nginh z 7520401

Hinh thrfrc diro t4o: CHiNH QUI
Vnn bnng ti6t nghiQp:

1. Thoi gian dio t4o: 4 ndm

z.Dditugnrg tuy6n sinh: T6t nghiQp ph6 th6ng trung hgc

3. Thang di6m, Quy trinh dio t4o, didru kiQn tiit nghiQp

Thang tli6m: 10

Quy trinh dio t4o: Theo Quy6t dinh s6 tlZltqo-DHSPKT ngity 061912021 cta Trucmg DH Su
pham K! thuft Tp.H6 Chi Minh vC viQc ban hanh quy ch6 ddo t4o trinh dg d4i hgc

Di6u kiQn t6t nghiQp
DiAu kiQn chung: Theo Quy6t dinh sd |7271QD-DHSPKT ngdy 061912021 cria Trubng DH Su
phqm K! thuat Tp.HO Chi Minh vC viQc ban hdnh quy chti ddo tao tdnh dO d4i hgc
Di€u kiQn cila chuy1n ngdnh: Kh6ng

4. Mgc tiOu diro tqo vir chuAn tIAu ra

Mgc tlich (Goals)

Chucmg trinh ddo t4o nginh vft ly ky thuAt nhim mpc dich dio t4o ra k! su vQtly k! thuflt, c6 hi6u
bi6t co sO cria vQt ly trong c5c img dgng k! thuft, cfing nhu nim vftng c6c k! nlng li6n quan d6n
mriy tinh, c6c hQ th6ng di6u khi6n; c6 th6 chti t4o vd ghdp n6i cam biiin vd c6c thitit bi do voi m5y
tinh; c6 th6 m6 ph6ng, tinh to6n c6c hi6u img, hiQn tugng vQt ty trong ciic bdi torin k! thuft; c6 ndn
tang v4t ly cria vi m4ch, phuc vp cho thitit k6, sAn xu6t hnh ki6n, d6ng g6i vd ki6m tht o trinh dQ
phu hqp v6i n6n kinh te.

Mgc ti6u dio t4o (Objectives)

Sinh vi6n t6t nghiCp c6 ki6n thric, k! ndng vd n5ng luc:

1. Ph6t tri6n kh6 ndng van dung ki6n thric vC toan hoc vd khoa hoc co b6n, ki6n thric vQtly ttr ccy

so d6n chuy6n sdu dO phAn tich, drinh gi6 vd gi6i quy6t vdn AA ky thuat do ludng, cdm bi6n;
2. Ph6t tri6n ndng luc tfritit t6 ky thuat dC giai quy6t cai yOu cAu d[t ra trong linh vpc c6ng ngh6

b6n dan bao g6m c6c khdu tri thi6t k6, s6n xu6t hnh kiQn, d6ng g6i vd ki6m thri;
3. Phrit tri€n cric k! nlng giao ti6p vd lim viQc nh6m, c6 th6i d0 ngh6 nghiQp phu hqp d6p img

^T tducvc cdc y6u c6u ph5t tri0n ctra ngdnh vd x5 hQi.



4. Ph6t tri6n ndng luc thich nghi vdi nhirng c6ng ngh6, phucmg phrip vd cdng cp mcri d0 lu6n theo
kip sU ph5t tri6n cria thuc tiSn nganh vf,t ly k! thuft v<ri khi n5ng d6p img tru6c nhirng th6ch
thric cria m6i trudng bi6n dQng.

ChuAn tliu ra outcomesProgran

TT
ChuAn ddu ra

@xpected learning outcomes -
ELO)

Chi s6 thgc hiQn

@erformance index - PI)
Trinh

iIQ nlng
luc

I Ki6n thric vn lfp lufn ngirnh VAt lf ki thuft

ELOl

Phdn t{ch duo. c c6c m6i Uen nq

gifia ciic ki0n thric khoa hoc k!
thuft co ban v6i circ v6n dO trong

linh v.uc do lulng, cim bii5n vd
ban clan.

PI1.1.. Su dang du-o.c cric dinh 1)i, dinh
luQt d6 gi6i thich c6c v6n d6 ty nhiOn,
khoa hqc vd kI thu0t.
P11.2. T[nh todn c6c th6ng s6 k] thuQt co
ban trong {q ludng, cim bi6n vd brin d6n.
PI1.3. Phdn t{ch c6c vAn dC 1i6n quan
d6n do ludng, c6m bi6n vd ban ddn bin"
cdc lQp luAn khoa hgc k! thudt co bdn.

4

ELO2

Tqo ra dugc c6c gi6i ph6p drlp
^).ung c6c y6u cAu cu th6 trong linh

vqc do ludrng, cim bi6n vd ban

dan.

Plz.l. Xdc dinh duoc nhimg yeu cAu k!
thuflt c6n thi6t cho cdc gitti ph6p c6ng
ngh6 trong linh vuc do lucmg, cim biOn
vd brin d6n.

5
P12.2. Tso ra sAn phAm ho4c gi6i phrip
k! thuat trong linh vuc do lucmg, cim
bitin vd b6n d5n.

PI2.3. Ddnh gid dugc sg phir hgp cua
thi6t kC ho4c gi6i phAp k! thuQt vd d€
vudt citi tr€n.

) Ki nlng chuy6n ngirnh

ELO3

Phdn tich dugc t<6t qua thlrc
nghiQm <16 dua ra cdc k6t 1u4n phu

hqp trong linh vuc do luong, cdm

bi6n vd ban d6n.

PI3.1. Su dang duoc c6c trang ihiSt bi
trong phdng thf nghiQm.
P13.2. Phdn tich ducrc ciic kOt qu6 tu dfr
liQu thUc nghiqm.
PI3.3. Dua ra dugc ciic kOt lu{n phu
hqp.

5

3
Hinh thdrnh y tu&ng, thi6t k6, tri6n khai vir vgn agng Li
il6 thuc t5 li6n quan tISn vOt ly k] thu0t

ELO4
Gidi quyiit duoc c6c v6n O6 ten
quan d6n vQtly k! thu4t.

PI4.1. D€ xutit dugc y tu&ng nhim giai
quy6t c6c v6n d0 li0n quan d6n vft ly k!
thudt.

5

4.2. Phdn t{ch duo. c c6c uu nhuoc
cua ttnrg gi6i ph6p dC dua ra quytit

thc.

4 t cr{ nhfln vir

ELO5 C6 kha ndng giao ri€phiQu qud. PI5.1. Vi€t bfuo c5o k! thuft mQt crich
hiQu qu6.

3

2

PI4.3. Gidi quy€t dugc c6c y6u cAu vA
d6 chinh x6c, d6 tin cfy vd tfnh ndng sin,^pnam.



plS.Z. Str dtlng c6c thudt ngir chuy6n

hgarJ, m6t c6ch hiQu quA bang ti6ng ViQt
lvd ti6ne Anh.

ELO6

6.1. Xdc dinh dugc tr6ch nhiQm vd sg

C6 khe ndng ldm viQc nhdm hi}.u

que.

g6p cua trmg thdnh vi6n trong hoat
cria nh6m.

.2. Xdc dinh dugc muc tiOu, thdi h4n
hoin thdnh

3

ELOT

.1. S* dang dugc c6c c6ng cu vd
, ph6p tim kitim th6ng tin, ki6n

VQn dung dugc nhirng ki6n thr?c

vd c6ng nghQ moi c6 sri dung
phucrng ph6p, c6ng cu tim kiOm

th6ng tin phu hqp.

c6ch
.2. Str dqng dugc nhfrng thirc

dC dua vdo c6c ho4t dQng chuyOn
liOn quan dtln Hnh vgc do lulng,

bitin vi brin d5n.

.3. Phdn t{ch dugc hiQu qu6 cria vi6c
dung c6c ki6n thric moi vdo linh vgc

mon.

4

ELOS

1. Nhqn diAn cic k! thuQt
Ifinh thdnh cilc pham ch6t d4o

dric vd tr6ch nhiQm ngh6 nghiQp

cira mQt k! su c6 xem x6t t6c

d6ng cria circ gitti phtip k! thuft
trong b6i cinh todn cAu, kinh t6,

m6i trucmg vd xd hQi.

UOi cann kinh t6, xd hQi vir m6i
toan cAu.

Ilinh thdnh trung thgc,
quan vir tr6ch nhiQm ngh6 nghiQp

su.

Gidi thfch dugc su t6c d6ng cua
gi6i ph6p k! thuflt trong b6i. cinh
t6, xd h6i vd m6i trucme todn cAu.

4

Thang trinh tIQ nlng lqc

Trinh dQ nEng lqc M6 ti ngin

0.0 < TENL< 1.0 Ccv bin Nh6: Sinh vi6n ghi nhdi nhQn ra/nho lai dugc ki6n thric

bdng c6c hdnh dQng nhu dinh nghia, nhic l4i, liet kC, nhAn

diOn, x6c dinh,...

1.0<TDNL<2.0

D4t y6u

cau

Hi6u: Sinh vi6n tU ki6n tao dugc ki6n thric ttr crlc tdi tiQu,

ki6n thric b6ng c6c hdnh dQng nhu gi6i thich, phdn lo4i, minh
ho4 suy luQn, ...

2.0 < TDNL <3.0 Ap dpng: Sinh vi6n thlrc hiQr/ 6p dUng ki6n thric d6 t4o ra
,l

c6c sdn ph6m nhu mO hinh, vdt that, san pham m6 ph6ng,

bai brio cao,...

3.0 < TENL< 4.0

Thinh

th4o

Phdn tich: Sinh vi6n phdn tfch tdi ligu/ kiOn thric thdnh c6c

chi ti6t/ bQ phpn vi chi ra ducyc m6i quan hQ cira chring t6ng

th6 bing c5c hdnh dQng nhu phan tich, phAn loai, so s6nh,

t6ng hgp,...
a
J /



4.0<TDNL<5.0 DAnh gi6: SV dua ra duqc nhAn dinh, dg brio v€ ki6n thric/

th6ng tin theo c6c ti6u chuAn, ti6u chi vir chi s6 do lucmg da

du-o. c x6c dlnh bing c6c hdnh dQng nhu nhfn xdt, phdn biQn,
-l i.
oe xuat,...

5.0<TDNL<6.0 Xu6t
sac

Srlng tao: SV ki6n t4ol shp x6p/ t6 chuclthi6t kC/ kh6i qurit

h6actrc chi titit/ b0 phQn theo cilch khdclm6i d6 tao ra c6u

truc/ mO hinU san phdm mcri.

5. Kh6i luqng ki6n thric toirn kho6: 150 tin chi

(kh6ng bao gdm kh6i tiCn thric Ngo4i ngt, Gi6o dUc th6 ch6t ve Gi6o dgc Qu6c phdng)

pOi vOi ki6n thric Ngo4i ngfi: Sinh vi6n c6n phii dat 02 hqc phAn ngo4i ngfi:

- K! ndng giao ti6p ti0ng Anh 1 (ENCS140026) - 4 tin chi

- K! n[ng giao titip ti6ng Anh 2 (ENCS240026) - 4 tin chi

(theo quytit dinh sO 37761QD-DHSPKT ngiry 26 thang 12 ndm2022 v€ viQc quy dinh c6c hqc
phAn Ngo4i ngt trong chucrng trinh ddo t4o trinh d6 dai hoc"

6. Phfln fO miii lugnrg cfc khiii ki6n thric

TT DANH MUC
Sii tin chi

T6ng Bit bu6c Tg chgn

I GrAo DUC DA.r CUONG 51 43 8

1 Chinh tri - Ph6p luft T4 14 0

2 To6n hoc - KHTN - Tin hgc - Ngo4i ngir 32 26 6
J NhQp m6n ngdnh a

J
1J 0

4 Khoa hoc xd hQi vd nh6n vdn 2 0 2
5 Ngo4i ngir Kh6ng tfnh
u cra.o DUC cHuvtx Ncnrfr 99 93 6
1 Ly thuy6t co sd ngdnh 40 40 0

2 L;i thuy6t chuy6n ngdnh 28 22 6

a
J Thpc tQp co sd ngdnh & chuyCn ngdnh 19 T9 0
4 Thuc t4p tdt nghiQp 2 2 0

Kho6lu6.n t6t nghiQp 10 10 0
III crAo DUC THE CHAr VA QU6C PHONG Kh6ng tinh

1 Gi6o dsc th6 ch5't 5

2 Girio dUc qu6c phdng 165 tiet

7. NQi dung chuong trinh

STT Mfl mdn hgc TGn hgc phin Sti tin chi
Me MH tru0c,
MH ti6n qry6t

7.1 GIAO DUC DAI CUCTNG 51

A. Ly lu$n chinh tri + Phip luflt t4

4



1 LLCTI2O2O5 Kinh tC chinh tri M6c-L6nin 2

2 LLCTl3Ol05 Tri6t hoc M6c-L€nin 3
a
J LLCT12O4O5 Chri nghia xd hQi khoa hoc 2
4 LLCT22O5I4 Lich su Ding CS\rN 2
5 LLCT120314 Tu tuong HO Chi Minh 2

6 GBLA236939 Ph6p 1u0t dai cucrng a
J

B. Toin hgc - Khoa hgc tg nhiOn - Tin hgc - Ngo4i ngfr 32

7 MATH132401 Toan 1 3

8. MATH132501 Toftn2 a
J MATH132401

9 MATH132601 To6n 3
a
J MATH1325O1

10 MATH132901 X6c su6t th6ng k0 rlmg dgng J MATH13250 1

11 PHYSI3O9O2 Vat l)i I a
J

t2 PHYS131OO2 Yqtly 2 J

13. PHYSIII2O2 Thi nehiOm vOt U 1 1(0+1) PHYS13O9O2

14. PHYSIII3O2 Thi nghiQm vatly 2 1(0+1) PHYSI3lOO2

15. GCHE130603 Ho6 d4i cuCIng aJ

t6. INFO132302 Tin hoc k! thuat 3Q+t)
l7 ENCS 140026 K! ndng giao titlp titing Anh 1 4
18 ENCS240026 K! ndng giao ti6p ti6ng Anh 2 4
t9 Tq chgn theo danh mgc 6

C. Nhap m6n ngirnh 3

20 INEP132OO2 Nhflp m6n ngdnh Vat ly k! thuft 3Q+t)
D. Khoa hgc xfr hQi vi nhin vin 2

2T Tq chgn theo danh muc 2

E. Gi6o dgc th6 chit vh Qu6c phdng 0

PHEDl10513 Gi6o dsc th6 ch6t 1 0(1)
PHEDlI06l3 Gi6o duc th} ch6t2 0(1)

24 PHED130715 Gi6o dqc th6 chAt 3 0(3)
25 Girio dqc qu6c phdng 165 tiCt

7.2 GLAO DUC CHUYEN NGHTEP 99
A. Ki6n thri'c ccr s& ngirnh 48

26. NMEN232102
Phucrng ph6p tfnh cho k! thuQt
Numerical methods for engineers

3Q+t)
MATHl3240 1,

MATH132501,

27 ELDY233302
DiQn dQng lgc hoc
Electrodynamics

1J

PHYS13O9O2
PHYS131OO2

MATH132401,
MATH132501,
MATH132601

28. QMAP233502
Co hgc lugng tu vd vft ly nguy€n tri
Quantum mechanics and atomic
physics

J

PHYSI3O9O2,
PHYS13TOO2,
MATHl32401,
MATH132501,
MATH13260 1

29. ISSP243602
Vat ly chAt rEn
Introduction to solid state physics

4
PHYS13O9O2
PHYS131OO2

5

22.
23.



ELCII4OT44
M4ch diQn

Electric circuits
4

31.
BAEL340662

Di6n tu co b6n
Basic electronics

4

32
8EF,X224002

Thf nghiQm diQn tu co bin
Bas i c e I e ctr onic s experiment s

2(0+2)

JJ.
DIGI235OO2

K! thudt sO

Digital technology
J

34
PRDS2157O2

ThUc tflp k! thuQt s6
Practice Digital Systems

r(0+1) DIGI235O02

35.
PHSD347702

Vat ly linh kiQn b6n d6n
Physics of semiconductor and
devices

4

36.
CLRT2278O2

C6ng nghQ phong sach
Clean Room Technolog,,

2

37 osHElt2202 Sric kh6e vd an tolrn lao d6ng
Occupational safety and health

1

38
SETE334102

C6ng ngh€ cim bi6n
Sensor technolog,t

3Q+I)

39. Mtco23s102 Vi di6u khi6n
Microcontrollers J

40
MICP225202

Thgc t{p vi di6u khi6n
Micr o contr oll er s in P r acti ce

2(0+2) Mtco232302

YLSI236002
Thi6t kC vi mach s6 VLSI
Dtgital IC Design VLSI

a
J

42
YLSL2L6502

ThWc tfp thi€t ke vi m4ch s6 VLSI
Digital Integrated Circuit Design
VLSI Lab

1(0+1)
DrGt23s002
PRDS2157O2
VLS1236O02

43.
SSED326102

MO ph6ng linh ki6n ben dan
Simul at i o n of s e mi conduc t or
devices

2

B. Ki6n thri'c ngirnh 39
44.

CCTE335302
K! thuflt giao ti6p m6y tinh
C omputer communic atio n
techniques

3(2+t)
PHY3232602
PHYS232702
PHYS233OO2

s8oP334202
Linh kiQn quang diQn tu
S emiconductor opt o el e ctr onic s

3(2+1)
PHYSI3O9O2
PHYS131OO2

46
CIPD336202

Thi0t kC v4t ly vi mach CMOS
CMOS IC physical design

1J

47
CIDL316602

Thgc t4p thiet kC vQtly vi mach
CMOS
CMOS IC Physical Design Lab

1 (0+ I ) CIPD336202

48.
SEMI310026

Chuy6n d0 doanh nghiQp
Business topics

0(1)

49 Tg chgn theo danh mBc 6

ChuyAn ngdnh C,fim biiin vd ito fudng
50

METE334302
K! thuflt do ludng
Me asur ement te chniq ue s

a
J

PHY3232602
PHYS232702

6

30.

41.

45.



PHYS233OO2
51

METL314602
Thuc t4p k! thuft do luong
Measurement techniques lab

1(0+1) METE334302

52.
SISY235502

Tin hi6u vd h6 th6ng
Signals and systems

J

53
DISI225602

Xt ly tfn hiQu s6

Digital signal processing 2

54
INDT334402

Ki6m tra kh6ng phri huj'
Non destructive testing

3Q+t)

55
AICD336302

ThiCt ke vi m4ch tucrng tir
Analog intergrated circuit design

3Q+1)

56
ESAP3354O2

HO th6ng nhring vd ring dgng
Embedded systems and applications

1J

57

ESAL3158O2

Thgc tfp hQ th6ng.ttutre vd img
dung
Embedded systems and applications
Lab

1 (0+ 1 )

58.
SPIN329202

ThUc tQp chuy6n ngdnh CAm bi6n
vd do ludng 1

2(0+2)

59.
SPIN329302

Thgc t{p chuy6n ngdnh CAm bi6n
vi do luong 2

2(0+2)

Chuy€n ngdnh COng nghQ bdn dAn
60

SEMA327OO2

C6ng nghQ s6n xuAt linh ki6n b6n
dan
S emi c o nduc t or Manufactur in g
Technolog,,

2
PHYS13O9O2
PHYSI3IOO2

6t
}{IPA327TO2

C6ng nghQ d6ng g6i linh kiQn vi
di6n tri
Micr o el e ctr onic packaging

2 PHYS3338O2

62

S}/4DC3372O2

Ki thuft phAn tfch vdt liQu vd linh
kiQn ban ddn
Semiconductor material and device
characterizations

a
J

63

LIMP3373O2
Vat liCu vi quy trinh lithography
Lithography materials and
processes

J

64
TFTE3374O2

C6ng nghQ mirng m6ng
Thinfilm technologt

a
J

65

SUIN337502

BC m4t vd m{t phAn gi6i cira linh
kiQn <liQn tri
Surfaces and interfaces of
electronic materials

a
J

66.
YCPT337602

K! thuft chdn kh6ng
Vacuum physics and technolog,,

a
J

67
SPIN329402

ThUc t{p chuy6n nginh C6ng nghQ
b6n dan 1

2(0+2)

68
SPIN329502

Thgc t4p chuy6n ngdnh C6ng nghQ
banddn2 2(0+2)

7



C. TOt nshiep t2
69 INTE429802 TT T6t nehiQp 2

70 CAPR4O9902 Kh6a lu4n t6t nghiQp 10

T6ng 150

7.3 Danh mgc phAn tg chgn:

A. Ki6n thric gi6o dgc rlpi cuong (Sinh viAn fi1 chsn 06 tin chi)

B. Ki6n thfc Khoa hgc xi hQi - nhin viln (Sinh viAn fir chgn 02 tin chi)

C. Ki6n thrfrc ngirnhz (Sinh viLn tu chon 06 t{n chi)

STT Mi m6n hgc TGn hgc phAn Sii tin chi
Me MH trur6'c,
MH ti6n quy6t

A.1 MATH143301 To6n cho kV su 4 MATH1324O1
4.2 PHYS121502 Vat ly vd ddi s6ng 2

STT Mfl m6n hgc T6n hgc phAn Sii tin chi
Mfl MH trur6'c,
MH ti6n quy6t

B.1 GEFC22O1O5 Kinh tC hgc i14i cuong 2

8.2 rQMA22020s Nhflp mdn quin trf chAt luqng 2

B.3 INMA22O305 Nhflp mOn Qutn tri hgc 2

8.4 rNLO220405 NhQp m6n Logic hoc 2

B.5 I\rNC320905 Co sd vdn ho6 ViQt Nam 2

B.6 rNS032100s Nh{p m6n Xd hQi hqc 2

8.7 ENPS22O591 Tdm ly hoc k! su 2

B.8 SYTH22O491 Tu duy hQ th6ng 2

B.9 K! ndng hqc tQp d4i hqc 2

B.10 PLSK12029O K! ndng xAy dpg kC ho4ch 2

B.1 1 woPS120390
K! ndng ldm viQc trong m6i trulng
k! thuQt

2

B.t2 REME320690 Phucrng ph6p nghiOn cuu khoa hqc 2

STT Mfl mdn hgc TGn hgc phin Sii tin chi Mfl MH trur6,c,
MH ti6n quyiit

c.1 CPRL130064
NgOn ngfr l4p trinh C
C programming language

1J

c.2 RFID321363
C6ng nghQ RFID
Radio Frequency Identification
Technology

J

c.3 CADE23O323
EO hga k! thuflt tr6n m6y tinh
Computer Aided Design (CAD)

a
J

c.4 TEDG13O120
VC ki thuflt - Co ban
Technical drawing - Basic course

J

8
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D. Ki6n thric li6n nginh: (Sinh viAn c6 thA fir chon 06 tin chi liAn ngdnh d€ thay th€ cho cdc m6n
hsc trong phdn nr chpn khiii ki€n th*c ngdnh)

STT Mfl mOn hgc TOn hgc phin Sii tin chi
Mfl MH trufc,
MH ti6n quyiit

D.i ITFA336064 Co s0 vd img dUng IoT J

D.2 MLAI338364 Hoc mriy vir Tri tuQ nh6n t4o 1J

D.3 MOPR331279 Lflp trinh di dQng 3Q+t)
D.4 IPPA23327] LQp trinh Python 3Q+t)
D.5

PRAC23O4O7
Nguy6n l;f k6 to6n
Pr inciples of accounting

J

D.6
MAAC43O507

KO to6n qu6n tri
Managerial accounting

J

E. Cfc m6n hgc MOOC (Massive Open Online Cources):

Nhim tao di6u kiQn tdng cucmg khd n6ng titip cQn v6i c6c chucrng trinh ddo tao ti6n ti6n, SV c6 thO
tg chon c6c kh6a hoc online dA xuAt trong bdng sau d6 x6t tucrng ducrng v6i c6c m6n hgc c6 trong
chucrng trinh ddo tao:

STT Mf, m6n hgc TGn m6n hgc
56 tin

chi
MOn hgc dugc x6t tuong tluong

MOOC (ducrng link dEng kv)

E.1 ELDY233302 Di6n dQng luc hoc 1J

Electrodynamics Specialization (Series)
http s : //www. co urs er a. o r gl sp e cializati o n s/
electrodynamics. C6n hoc dri 4 kh6a:

1 . https://www.coursera.orgflearnl el
ectrodynamics-
introduction? special ization:electr
odynamics

2. https ://www.coursera.o r gflearn/ el
ectrodynamics - analysi s -of-
electric-
fi e 1 d s ? spec ializati on:el e ctro dyna
mics

3 . https://www.coursera.orgllearn/ el
ectrodynamics -electric -magnetic-
fi eld s ? sp e c i alizati on:el ectro dyna
mics

4. https ://www.coursera.o rgflearn/ el
ectrodynamics -solutions-
maxwells-
equati ons ? s p e cialization:e I e ctro d
ynamics

8.2 QMAP233502
Co hoc lucrng tu vd
vft ly nguy€n ttr

a
J

Quantum Mechanics for Scientists and
Engineers leD (SOE-YEEQMSE0I vn
SOE-YEEQMSE-02) (Stanford
University). CAn hqc dri 2 kh6a:

9



1 . https://online.stanford.edu.icourses
/soe-yeeqmse0 1 -quantum-
mechanics - scientists-and-
engineers

2. https ://online. stanford.edu./courses
/soe-yeeqmse -02-quantum-
mechanics-scientists -and-
engineers-2

8. K6 hopch giing d4y

Cfc m6n hgc kh6ng sip *6p vio k6 ho4ch giing d4y, sinh vi6n tg sip x5p ilnng kf hgc tri hgc
k) 2 tr& tli:

Hqc k) I - Dqt 1:

Hgc k) 1-Dgt 2:

Hqc k) 2 -Dqtlz

,l'

TT ME MH TGn MH sii rc
1 LLCTl2O2O5 Kinh te chinh tri M6c-L6nin 2
2. LLCTl2O4O5 Chri nghia xd hQi khoa hgc 2
a
J LLCT22O5I4 Llch str Ddng CS\rN 2

4 LLCTI2O3I4 Tu tucrng H6 Chi Minh 2

5 ENCS140026 Kf ndng giao ti6p ti6ne Anh 1 0(4)
6. ENCS240026 K! ndng giao ti6p ti6ng Anh 2 0(4)
7 PHED110613 Gi6o duc th€ chdt2 0(1)
8 PHED13O715 Gi6o duc th6 chAt 3 0(3)

8

TT ME MH TGn MH s6 rc Me MH trufc,
MH ti6n qrvtit

1 INEP132OO2 NhQp m6n ngirnh Vat li k! thu{t 3Q+r)
2. MATH132401 Torin 1 J

GCHE130603 Ho6 d4i cuong a
J

4 PHED110513 Gi6o dsc thO ch6t 1 0(1)
9

TT ME MH TOn MH sii rc Me MH trut6,c,
MH ti6n quy6t

1 PHYSI3O9O2 Vat ly 1 J

2 GBLA236939 Ph6p luOt dai cuong J
(

J. OSHE1T22O2 Sric khoe vd an todn lao dQng t
4 Khoa hgc xd h6i vd nhdn vdn (tU chon

theo danh muc)
2

T 9

TT ME MH TGn MH s6 rc Me MH trufc,
MH ti6n qry6t

1 MATH1325O1 Totu2 a
J MATH132401

10

J.



2 PHYS I31OO2 YAtry 2 a
J

a
J PHYSLII2OZ Thi nghiQm vat l;f 1 I (0+ 1) PHYS13O9O2

4. Tin hoc k! thuQt J

T 10

Hgc k) 2 -Dgt?:

Hgc k) 3 - Dqt 1:

Hgc k) 3 -Dqt2z

Hgc ki 4 - Dgt 1:

TT ME MH TGn MH sii rc MA MH tru6,c,
MH ti6n quy6t

1 BAEL340662 Di6n tu co b6n 4

2. MATH1329O1 X6c suAt th6ng kC ring dpng 3 MATH1325O1

J. NMEN232102 Phucrng ph6p tfnh cho k! thu4t 3Q+t) MATH13240 1,

MATH132501,
4 LLCT13O105 Tri6t hoc M6c-L6nin J

T 13

TT ME MH TGn MH sii rc Me MH trufc,
MH ti6n quy6t

1 MATH132601 Torin 3 J MATHI325Ol

2. ELDY233302 DiQn dQng luc hoc a
J

PHYSI3O9O2
PHYSI3IOO2

MATH132401,
MATH132501,
MATH132601

J PHYSlIT3O2 Thi nghiCm vQtly 2 1 (0+ 1) PHYSI3IOO2

4. ELCII4OI44 Mach diQn 4

11

TT MA MH TOn MH sii rc MA MH trufc,
MH ti6n quy6t

1 QMAP233s02 Co hoc lugng tu vd v4t l;f nguy6n tir aJ

PHYS I3O9O2,

PHYS131OO2,
MATHl32401 ,

MATH132501,
MATH13260I

2. 8F.8x'224002 Thi nghiCm diQn tu co bAn 2(0+2)
J Dtctz35002 K! thudt s0 a

J

4
Ki6n thric gi6o duc d4i cucrng
(tp chgn theo danh muc)

2

10

TT ME MH T6n MH sii rc Me MH trutfc,
MH ti0n quy6t

1 Mrco23sr02 Vi di6u khi6n a
J

11

INFO132302



2 CLRT2278O2 COng nghQ phdng sach 2

J PRD52157O2 Thuc tQp k! thuf,t s6 1(0+1) DrGr235002

4
Ki0n thric gi6o duc d4i cucmg
(tU chqn theo danh muc)

4

T 10

Hgc k) 4 -Dqt2z

Hgc k) 5 - Dqt 1:

Hgc k) 5 -Dgt 2:

Hqc k) 6 -Dqt 1:

TT Mfl MH TGn MH sii rc Me MH trufc,
MH ti6n quytit

1 ISSP243602 Vat li ch6t rin 4
PHYSI3O9O2
PHYSl3IOO2

2. PHSD347702 Vat ly linh kiQn b6n d6n 4
J SETE334102 C6ng ngh6 cdm bi0n 3(2+r)

T 11

TT ME MH TGn MH sii rc Me MH trufc,
MH ti6n quytit

1 MICP225202 Thsc t{p vi didu khi6n 2(0+2) Mrco232302
2. SSED326102 M6 phong linh kiQn b6n d6n 2

J s8oP334202 Linh kiQn quang di6n tir 3(2+t)
PHYSI3O9O2
PHYS131OO2

Chuy€n ngdnh Cdm biin vd cto tudng
SISY235502 Tin hi6u vd hg th6ng J

Chuydn ngdnh COng nghQ bdn din
5 YCPT337602 KI thuflt ch6n kh6ng J

T 10

TT Mfl MH TCn MH sii rc Me MH trufc,
MH ti6n quy6t

1 YLST246002 ThiCt k0 vi mach s6 VLSI a
J

2. CCTE335302 K! thufLt giao ti6p m6y tinh 3(2+t)
PHY3232602
PHYS232702
PHYS233OO2

1J Ki6n thirc ngdnh/liCn nginh (tir chqn) J

T 9

TT M6 MH TGn MH s6 rc Me MH tnrfc,
MH ti6n quy6t

1 CTPD346202 Thi6t kC v4t ly vi mach CMOS J

2. YLSL2I6502 Thgc t{p thi6t kC vi m4ch sO VI.SI 1(0+1)
DIGI235O02
PRDS2157O2
VLS1236O02

ChuyOn ngdnh Cdm biOn vd ito lwdng
J AICD336302 Thiet kC vi mach tucrng t.u 3Q+1)
4 METE234302 K! thuft do ludng J PHY3232602

t2

4.



PHYS232702
PHYS233OO2

Chuydn ngdnh COng nghQ bdn dAn

5 SMDC3372O2
Ki thuQt phdn tfch vet hgu vd linh kien
ban d6n 3

6. TFTE3374O2 C6ng nghQ mang m6ng J

T 10

Hqc k) 6 -Dq12:

Hgc k) 7 - Dqt 1:

Hgc k) 7 -Dqt2:

TT ME MH TGn MH sd rc Me MH trufc,
MH tiOn quy6t

1 Ki6n thfc ngdnh/liOn ngdnh (tU chgn) a
J

Qhuy4n ngdnh Cdm biifn vd tto lwdng
2 ESAP335402 HQ th6ng nhring vd ring dgng a

J

J SPIN329202
Thgc t4p chuyOn ngdnh C6m bi6n vd do
luong 1

2

Chuydn ngdnh COng nghQ bdn dAn
4 LIMP3373O2 Vdt liOu vd quy trinh lithography J

5 SPIN329402
Thgc t{p chuy6n ngdnh C6ng nghQ b6n
d5n 1

2

T 8

TT ME MH TOn MH sii rc Me MH trufc,
MH ti6n quy6t

1 CIDL316602 ThUc t6p thi6t kC vQt ly vi mach CMOS 1(0+1) ctPD336202
2. SEMI310026 Chuy6n dA doanh nghiQp 0( 1)

Chuyin ngdnh C,rtm biiin vd clo lwni
J INDT334402 Ki0m tra kh6ng ph6 huf 3Q+t)
4 DISI235602 Xir ly tin hiQu s6 2

Chlqtdn ngdnh COng nghp bdn ddn

5 SEMA327OO2 C6ng nghQ s6n xu6t linh kiQn b6n d6n 2
PHYS13O9O2
PHYSI3IOO2

6. SUIN337502
BO m4t vd m{t ph6n gi6i cria linh kign
diQn ttt

a
J

6

TT ME MH TOn MH s5 rc MA MH truric,
MH ti6n quytit

ChuyAn ngdnh Cdm biAn vd ttg tudng
1 ESAL3I5802 ThUc tQp hC th6ng nhring vd img dung 1(0+1)
2 METL314602 ThUc t4p k! thuQt do ludng 1(0+1)

J SPIN329302
Thyc t4p chuy6n ngdnh C6m bi6n vd do
lucrng 2

2

ChuyAn ngdnh ngh? bdn dAn
4. l/4tPA327t02 C6ng nghQ d6ng g6i linh kiQn vi di€n tri 2 PHYS333802
5 SPIN329502 Thyc tap chuy6n ngdnh C6ng ngh6 ban 2

13

METE334302



de.:,2

4

Hgc k) 8:

TT ME MH TGn MH sii rc Me MH trufc,
MH ti6n quy6t

1 INTE429802 TT TOt nghiQp 2
2 CAPR4O99O2 Kh6a ludn t6t nghiQp 10

9

9. M6 thvintit nQi dung vn kh6i lugng cfc hgc phAn

9.1. Ki6n thrlc

DiAu ki€n m1n hoc trtrdc: Tri6t hqc M6c - L6nin
Tdm tat nQi dung hgc phdn: Hqc phen g6m 6 chucrng, cung cAp cho sinh vi6n kitin
thrlc: Chucrng I trinh bdy vA d5i tucrng, phuong ph6p nghiCn criu vd chric ndng cria

1. kinh tti chinh tri M6c - L6nin. Ttr chuong 2 ddn chuong 6 trinh bdy nQi dung c-6t l6i
cira kinh t6 chinh tri M6c - L6nin theo muc ti6u cira m6n hoc. Cu th6 c6c vdn dO nhu:
Hang h6a, thi trucmg vi vai trd cua c6c chtr thi5 trong nAn kinh tC thf trucmg; S6n xu6t
gi6,tri th4ng du trong n6n kinh t6 thi trudng; Canh tranh vd dQc quydn trong nAn kinh
te thi truong; Kinh te thi trudng dinh hucrng xd hQi chri nghia vd c6c quan hQ lqi ich
kinh tO 0 Viet Nam; C6ng nghiQp h6a, hi6n d4i h6a va hQi nhQp kinh tC quOc t6 cria

Kinh
Phdn
Di€u

Phdn
Diiu
Di€u
T6m

- L6nin

Nam.
;hgc M6c - L6nin
bd thdi gian hec tdp:3(31016)
ki€n ti?n quy€t: Kh6ng
kiQn mdn hoc trudc: Kh6ng
dt n/i dung hqc phdn: Hoc phan gdm 3 chucrng, cung c6p cho sinh vi6n ki6n

2
thric: Chucmg 1 trinh bdy nhimg n6t kh6i qu6t nh6t vC tritlt hoc, tri6t hoc M6c - L6nin,

. .4..
vd vai hd cira tri6t hgc Mric - L6nin trong ddi s6ng xd hQi. Chucrng 2 trinh bdy nhtng
n6i dung ccv b6n ciia chri nghia duy v4t biQn chring, gdm v6n d6 vQ,t ch6rt vd y thric;
ph6p biQn chimg duy vflt; lf lufn nhdn thirc cira chir nghia duy vft biQn chung,

, g6m v6n d0Chucmg 3 trinh bdy
hinh th6i kinh tO xd

nhirng n6i dung co b6n cria chir nghia duy vflt lich sri
inol; glal cap vd ddn tQc; nhd nu6c vd cdch m4ng xd hQi; y thirc xE

hOi; tri6t hoc vd con ngudi

1J

Chri nghia Xe hQi Khoa hgc
Phdn b6 rhdi gian hoc tqp:2(2/0/4)
Di€u kiQn fiAn quyAt: Tri6t hqc M6c - L6nin
DiAu kiAn m6n hpc tradc: TriOt hoc M6c - L6nin
Tdm tat nQi dung h7c phdn; Hoc ph6n gdm 7 chucrng, cr.rg c5p cho sinh vi6n kitSn
thric: Chucmg 1, trinh bdy nhirng vAn aC co bAn c6 tfnh nh4p m6n cria Chri nghia xd
hQi khoa hqc (qud trinh hinh thanh, ph6t tritin cta Chri nghia xd hQi khoa hgc); ttr
chucrng 2 d€n chucrng 7 trinh bdy nhirng n6i dung co bin cua Cht nghia xd h6i khoa
hqc theo muc ti6u m6n hoc.

l4
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I

4

Lich sfr.DCS VN
Phdn bO thdi gian hec tQp:2(21014)
Diiu ki€n tiAn quydt Tri6t hgc M5c - L6nin, finh t6 chinh tri M6c - L6nin, Cht nghia
xd hOi khoa hgc, Tu tucrng HO Chi Minh
Ei€u kien m6n hgc trudc: Tri6t hgc M6c - L6nin, Kinh te chinh tri M6c - L6nin, Chu
nghia xA hQi khoa hoc, Tu tuong HO Ctri Minh
f6y (t nQi dung hqc phAn;Hqc phan g6m 3 chucrng, cung c6p cho sinh vi6n su hiiSu
bi6t vC d6i tucrng, mr,rc dich, nhiQm v.u, phuong ph6p nghiCn cfu, hoc tAp m6n Lich str
Ding vd nhirng ki6n thirc co bin, c6t l6i, hQ th6ng v6 sp ra doi ctra Dang (lg2}-lg3}),
qu5 trinh Ding 16nh d4o cuQc d6u tranh gianh chinh quy6n (1930-1945), hnh dao hai
cuQc khring chitin chdng thpc d6n Phrip vi dO qu6c M! x6m luoc, hodn thdnh giai
ph6ng ddn t6c, th6ng nfr6t O6t nudc (1945-1975),l5nh d4o cA nu6c qu6 dQ lOn chri

. ,.Inghia xd hQi vd ti6n hdnh c6ng cuQc d6i ma (1975-2018). Qua d6 kh6ng dinh c6c
nghiQm
ni0m tin

vd sp l6nh dao c6ch
aOi vcri Dang vd khd

g6p ph6n x6y dgng vd brio v6

5

Tu tu6mg Chi Minh
Phdn bO thdi gian h7c tdp:2(21014)
Di€u ki€n fian quyih Tritit hgc M6c - L6nin, Kinh tC chfnh tri M6c - L6nin, Cht nghia
xd hQi khoa hoc
Eiiu ki€n m)n hgc truoc: Tri6t hqc M6c - L6nin, Kinh tC chinh tri M6c - L6nin, Chir
nghia xd hQi khoa hoc
T6m tdt nQi dung hpc phdn: Hgc phAn g6m 6 chucrng, cung c6p cho sinh vi6n ki6n
thric: Khrli ni6m, d5i tugng, phucrng ph6p nghiCn cfu vd y nghia hqc t?p m6n tu tucrng
HO Ctri Minh; vd co s6, quii trinh hinh thanh vd phrit tri6n tu tucrng HO Ctri Minh; Tu
tuong HO Chi Minh vA: D6c lfp d6n t6c vd chir nghia xd hQi; Dang CQng san ViQt
Nam vd Nhd nu6c cria nhdn ddn, do nh6n ddn, vi nhdn ddn; D4i dodn kCt dan tQc vd
doan k6t qu6c tti; Vdn h6a, con Dao dirc.

6.

Phip lrr,0t tlgi cuong
Phdn bO thdi gian hoc tdp:3(31016)
Diiu kiQn fiAn quy6t Tri5t hgc M6c - L6nin
EiAu kiQn mdn hgc tru6c:
T(m tdt nQi dung hqc phnn; Hqc phan trang bi cho sinh vi6n c6c ki6n thric co bin nh6t
vC nhd nu6c vd ph6p lu{t, bao gdm: ly luQn chung ve nna nu6c vd ph6p luQt (ngu6n
g6c, bAn chAt, chric rfog, d{c tnmg co ban cira nhi nu6c; ngu6n g6c, hinh thric, khai
ni6m, thuQc tinh cta ph6p luQt); hQ th6ng phrip lu{t vd quan hQ ph6p luQt, vi pham
ph6p luQt vd tr6ch nhiQm phdply; c6c chi5 dinh luQt ccy bin cria m6t s6 ngdnh luQt quan
trong.

15
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To6n L

Phdn b6 thdi gian hoc tQp:3(31016)
^..1 .!Dteu kten tten quyel:
DiAu ki€n mdn hoc tradc:
Tdm tdt nQi dung ltoc,phan; C6c kii5n
thric v0 tflp hqp s6: s6 hiru ti, s6 thuc,

thirc to6n hgc ph6 th6ng vi cao c6p: c6c ki6n
s6 phric. Gi6i han: hdm s6, gicri h4n hhm s5,

hdm s6 1i6n tpc; Ph6p tinh vi phdn hdm mQt bi6n: d4o hdun, vi phdn, khai tri6n Taylor-
Maclaurin, kh6o s6t hdm s6, ducmg cong trong toa dQ cgc; Ph6p tinh tich phdn cua

x. r :.
rong. Lnuot: cnuothem mQt bi6n: tich ph6n b6t dinh, tfch ph6n x6c

chu6i Taylor
d!nh, tich phdn suy

SO, chu6i hdm, chu6i lfly thria, -Maclaurin, chu6i Fourier, khai tri6n
x. Iroufler, cnuol Iucrng giric.

8

To{n2
Phdn bii thdi gian hoc tQp:3(310/6)
^ .,.. 1t)teu kten tt€n quy€l:
DiAu ki€n m6n hoc tru6c: Torin 1

T6m tdt nQi dung hgc phdn; Ma tr6n-dinh thfc: ma trdn, c6c dang ma trfn, ma tr6n
nghlch d6o, dlnh thric, hang ctra ma trQn; HQ phucrng trinh tuyiSn tinh: HQ tuy6n tinh,
qui tic Cramer, phucrng ph5p Gauss, hQ thuA:r ntr6t. tchOnggtanvector: Kh6ng gian
vector, kh6ng gian con, dQc lQp tuy6n tinh, phu thuQc tuy6n tinh, ccr s6, s6 chiAu,
kh6ng gian Euclide; Ch6o h6a ma trfn-d4ng todn phucrng: tri riOng, vector ri6ng,
khdng gian ri€ng, ch6o h6a ma.tr6n,,dang todn phucrng,

nhi6u biOn: him nhi6u bi6n,
d4ng chinh tic, cdc mdtbqc 2;

Ph6p
nhi6u

tinh vi ph6n cta hdm d4o hdm, vi phdn, cpc tri hdm
bi5n, img dung phdp tinh vi phAn vdo hinh hgc trong kh6ng gian.

9

Toin 3

Phdn bti thdi gian hpc tQp:3(31016)
Di€u kiQn fiAn quy€t:
Di€u ki€n m6n hoc trudc: Torln 1

T6m tdt .nQi dung h7c phdn: Tich phAn bdi: tich phAn kdp, img dgng tinh di6n tich
miOn phing, ti+ di6n tich m6t cong, th6 tich vft th6, tich ph6n b6i ba, img dgng tinh
the tich vflt th6; Tfch ph6n ducmg: Tich ph6n ducrng lo4i mQt, img dUng, tich phdn
ducmg loai hai, img dpng, c6ng thric Green, diAu ki6n tfch ph6n dulng kh6ng php
thuQc vdo dudng l6y tich phAn; Tich ph6n m4t : tfch phdn mat lo4i m6t, loai hai, c6ng
ostrogratski, trulng vector, th6ng lugng vd d0 phen kj,, cdng thric Ostrogratski du6i
dang vector, c6ng thric Stokes, hodn luu vd vector xoiiy, c6ng thirc Stokes d4ng
vector.
X{c su6t th6ng kO ning dBng
Phdn b6 thdi gian hqc tQp:3(31016)
^.: :
Dteu nen tten quy€t:
EiAu kiAn m6n hpc tradc; To6n l, Todn2

I6

10.



ti lQ, ki6m dinh
Tucrng quan vd
quan mau, Dang

vC sq bdng nhau cua
r l. r.l i inol qur: Dlen so ngau

2 trung binh, 2
^ ,.).

nhlen z cnleu,
ti lQ, ki6m dinh vO tinh dQc lap;
hQ s6 tucrng quan , hC s6 tucmg

tucrng quan thpc ducrng h6i qui thyc nghiQm

11

vatry1
Phdn bii thdi gian hec tQp:3(31016)
DiAu kiQn fiAn quyAt Kh6ng
Di€u kiQn m6n hoc truoc: Kh6ng
T6m tdt nQi dung hoc phdn; Hqc ph6n ndy cung c6p cho sinh vi6n nhftng n6i dung co
ban cria vQt ly bao gdm c6c ph6n co hgc vd nhiQt hgc ldm ccy sd cho viQc tiOp c4n cric
m6n hoc chuyOn ngdnh trinh dQ d4i hBc c6c nginh khoa hoc, ky thuat vd c6ng nghe.
Sinh vi€n sE du-o. c trang bi cdc ki6n thric v6 vQt ly eC Urao s6t sg chuy,Sn d6ng, ndng
lugng vd c6c hiQn tuqng vft ly 1i6n quan d6n crlc d6i tuqng trong tu nhi0n c6 kich
thudc ttr phAn tir d6n cd hAnh tinh. Sau khi hqc xong hoc ph6n sinh vi6n sE c6 khi
ndng ring dung nhfrng ki6n thric dd hoc trong nghi€n ciru khoa hgc ctng nhu trong
ph6t tri6n ky thuat vi cdng nghQ hiQn dAi. NQi dung ctra hqc phan g6m ciic chucrng tri
1 dOn 22 trong sdch Physics for Scientists and Engineers with Modern Physics, gth
Edition cta c6c tac gid R.A. Serway vir J.W. Jewett. C6c nQi dung cria hgc phAn ndy

,J
nhAm girip sinh vi6n ldm quen vcri phucrng ph6p khoa hoc, c6c dinh luQt co bin cira v6t
ly, phdt tri6n hi6u bi6t vC khoa hoc vat ly n6i chung vd k! ndng lAp lufn cfing nhu c6c
chi6n lugc dO chudn bi cho viQc hgc tdp citc lcrp khoa hqc chuy6n nganh trong chucrng
trinh danh cho k! ry. D9 dat mgc ti6u ndy, hgc ph6n sE chri trgng vdo viQc t6t trqp
cung cdp nhtng hi6u biOt v6 c6c khai niQm vcri c6c k! ndng gidi cdc bdi t4p dang
chu6n Qdm d nhe) d cu6i m6i chucrng. BCn cqnh d6, hgc phen se girip sinh vien hiCu
c6ch xdy dyng c6c m6 hinh to6n hoc dya trOn c6c k6t qu6 thgc nghi6m, bi6t cach ghi

$.at trinh bdy, phAn tich sO Ueu vd ph6t tri6n mQt md hinh dga tr6n c6c dir liQu vd c6
th6 sri dpng m6 hinh ndy d6 phrin do6n k6t qui cria circ thi nghiQm kh6c. D6ng thdi,
sinh viOn sE bi6t duqc gi6i h4n cria m6 hinh va cO th6 sri dqng chfng trong viQc phan
doan

t2

Yaltry 2.

Phdn b6 thdi gian hec tQp:3(31016)
Diiu kien fiAn quy€t: Vat ly 1

DiAu kiAn m6n hgc trudc: Vat ly 1

Tdm tiit nQi dung h7c phdn: Hoc phdn ndy cung c6p cho sinh vi6n nhfing n6i dung co
ban cria vf,t ly g6m c6c pnan aign tir hgc vd quang hqc lem co sd cho vi6c tiep cfir-v6i
c6c m6n hoc chuy6n ngdnh trinh rlQ il4i hQc c6c ngdnh khoa hoc, k! thuft vi c6ng
nghQ. Sinh vi6n sC dugc trang b.i nhimg ki6n thr?c vA c6c hiQn tugng trong th6 gi6i t1r

nhi6n vd 13 r?ng dung nhirng ki6n thric d6 trong nghiCn criu khoa hoc, trong ph6t tri6n
k! thuft vd c6ng nghg hiqn dai. NQi dung cria hgc phAn g6m cric chucrng tt 23 d6n 38
trong s6ch Physics for Scientists and Engineers with Modern Physics, gth Edition cua
citc tdc gi6 R.A. Serway vd J.W. Jewett. C6c nQi dung cta hgc phAn ndy nhim girip

l7



ducvc ei6i han ctra m6 hinh vd c6 th6 sri dung chring trong viQc ph6n do6n.

Thi nghiQm v3t ly I
Phdn bd thdi gian hqc tQp: l(0lll2)
EiAu kiQn fiAn quy€t:

13.

14.

Thi nghjQm vgtg 2

Phdn b6 thdi gian hpc tQp: l(0lll2)
Di€u kiQn fiAn quy€t:
DiAu kiQn m6n hoc trudc:YAtry 2
Tdm tdt nQi dung hoc phdn: Thi nghiCm v4t ly 2 g6m mQt dcrn vi hoc phAn c6 9 bei thi
nghiQm v0 diQn tir hoc vd quang hQc. DAy ld m6n hqc b6 sung cho sinh vi6n thu6c
kh5i ngnnh c6ng nghQ h0 cao ding vd dai hgc nhimg ki6n thuc vC ban ch6t c6c hien
tugng vQtly xtry.ratrong tu nhi6n, ki6m tra lai cdc lf thuy6t vQt lf dd du-o. c hoc trong
chucrng trinh nhim rdn luy6n cho c6c k! su tucmg lai k! n6ng quan srlt, ti6n henh thi
nghi6m, do d4c vd tinh to6n, phdn tich, xri l:y sd ligu.
Hor[ tlgi cuong
Phdn bd thdi gion hec tQp:3(31016)
DiAu ki€n ti€n quy€t:
DiAu kiQn m6n hoc trwdc:

15.

Tin hgc ki thu$t
Phdn b6 thdi gian hqc tQp:3(21116)
Di€u kiQn fiAn quy€t:
Di€u ki1n m6n hoc trudc:t6.

il'
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17.

Ki nlng giao ti6p ti6ng Anh 1

Phdn b6 thdi gian hoc tdp:0(41018)
^.,.. ':t)teu nen lt€n quyet:
DiAu ki€n m\n hoc trudc:
T6m tdt nQi dung hgc phdn:This is the second course of the English Communication
Skills series designed for students majoringin the areas other than English language to
achieve the elementary level of English language proficiency (equivalent to 42 level
of CEFR) in Speaking and Listening skills. The series aims to develop students'
English competence to deal with the basic business of everyday life in an English-
speaking country and achieve a basic understanding of thoughts from English-oriented
culture people. This course particularly provides students with the opportunities to
understand. English sentences and frequently used expressions related to areas of most
immediate relevance such as food and drink, technology, education, life stories, travel
and transformation. It helps students communicate in oral Engtish in simple and
routine tasks requiring a simple and direct exchange of information on familiar and
routine matters. Students are asked to describe in oral. English in simple terms aspects
of their background, immediate environment, and matters in areas of immediate need.
In addition, this course promotes students' development of presentation skills,
teamwork ability, and learner autonomy by engaging them in various interactive
activities.

18

Ki nnng giao ti6p ti6ng Anh 2
Phdn b6 thdi gian hoc tdp:0(41018)
^.; .(
Dteu krcn trAn quyAt
DiAu ki€n m6n hoc trudc:
Tdm tdt nQi dung hoc phdn: This is the second course of the English Communication
Skills series designed for students majoring in the areas other than English language to
achieve the pre-intermediate level of English language proficiency (equivalent to B1
level of CEFR) in Speaking and Listening skills. The series aims to develop students'
English competence to deal with everyday life matters in other countries and to
exchange general information and ideas with English-speaking people. This course
particularly offers students the opportunities to understand the main points of clear
standard English input on familiar matters regularly encountered in work, school,
leisure, and alike. Students are asked to deal with most situations likely to arise whilst
travelling in an area where English is spoken. They are asked to produce simple
connected oral English texts on topics which are familiar or of personal interest. They
are also prepared to describe experiences and events, dreams, hopes, and ambitions
orally and briefly give reasons and explanations for opinions and plans. In addition,
this course promotes students' development of presentation skills, teamwork ability,
and learner autonomy by engaging them in various interactive activities.
Nhdm mdn tqr ch,gn ttgi cuong
Al.. Torln cho ki su
Phdn bO thdi gian hqc tQp: 4(4/018)
DiAu kiQn fiAn quy€t:
DiAu kiQn m1n hgc trudc: Toiin 1, Todn2, Torin 3

Tdm mt nQi dung hqc phdn; Hgc phAn niy cung cdp cdc ki6n thric co bdn viiphucmg
trinh vi ph6n c6p m6t; M6 hinh v6i phucmg trinh viph6n c6p mQt;.phr{ong trinh vi
ph6n cAp cao; M6 hinh v<ri phucmg trinh vi ph6n c6p cao; Ph6p bi6n d6i Laplace;
NghiQm chu6i ctra phuong trinh vi ph6n tuytin tfnh; D4i sO tuyti., tinh, he phucmg trinh
vi phdn, chudi Fourier vd nghiQm cira bii toan bi6n aOi vcri phucmg trinh dao hdm

t9.
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ri6ng.
Az.Y$tf vir tloi siing
Phdn b6 thdi gian hqc rQp:2(21014)
DiAu ki€n fiAn quy€t:
Di€u ki€n m6n hoc trudc: Vat li 1

Tdm tiit nQi dung h7c phdn: Hqc phAn Vat li trong cu6c s6ng hing ngiry cung c6p cho
, ,,i

sinh viOn c6c ki6n thirc v6 uQt ly th6ng qua viQc nghiCn cfu c6u tao, nguy6n ly vQn
hdnh cta cdc mhy m6c, thi6t bi thucrng dugc.sri dUng trong nhi€u linh v.uc cia ddi
si5ng nhu circ mtty co hgc, thi6t bi v6n tii, y tC, thitit bi dien vd diQn tir, d6 gia dgng,
v.v. BCn c4nh d6, img dpng cfra c6c dinh luat vQt ly trong nhidu linh v.uc doi s6ng
cfrng duoc th6o lufn vd phdn tfch. Ching han nhu vft ly trong c6c ho4t d6ng hang
ngay, trong c6c qu6 trinh sinh hgc cira co th6 s6ng, trong thti thao, trong viQc n6u dn,
v.v. Hgc ph6n ctng Hgc phAn kh6ng di qu6 s6u vdo circ tinh toan ly thuy6t, md chri
y6u vQn dpng c6c lf thuy6t trong vft ly dii giai thich ho4t d6ng cria c6c thitlt bi, ho{c
nguy6n nh6n cta c6c hiQn tugng thucrng gdp trong ddi s6ng. Hgc phAn c6 muc dich
hucmg d6n sinh vi6n crich quan siit, ph6t hiQn khia c4nh vQt lf ctra c6c hiQn tuong hing
ngay, hi6u nguy6n ly vQn hdnh cria cric thi6t b!, phdt tri6n tu duy v{t lf vi trpc giirc vQt
ly. Hqc ph6n huong d€n viQc xdy dpg cho sinh vi6n mQt nhdn quan khoa hgc, k!
ndng ph6t hiQn v6n dA vd giii quytit v6n dC bing tu duy logic, vd mQt hi6u bi6t sdu s6c
vC m6i quan hQ kh6ng thO t5ch rcri gifra vQt ly vor cdc img dpng trong ddi s6ng, k!
thudt, vd cdng nghe.

20.

Nh$p nl6n nginh VAt ly ki thuft
Phdn b6 thdi gian hoc tdp:3(21116)
Dteu Hen lten quyet:
Diiu ki€n mln hpc trtrdc:
Tdm tiit nQi dung h7c phdn: M6n hoc niy gi6i thi€u cho sinh vi6n ki6n thric chung vd
khai niQm k! su Vat l)t k! thuft vd trang bi cho k! su vd vai trd triich nhi6m, d4o dric
cfra nguoi k] su. N6i dung m6n hoc sE cung c6p cho sinh vi6n c5c kh6i ni6m cdn bAn
vC Vat lf k! thuft, trang bi cho sinh vi6n nhimg k! nang -Cm can thi6t: ldm viQc theo
nh6m, k! ning giao titip vd thuy6t trinh. Tir d6 m6n hqc girip sinh vi6n c6 phucrng
ph6p hqc tflp t6t trong khi cdn trong nhd trudng vd sau khi tdt nghiQp ra trulng c6c k!
su tuong lai c6 t6c phong, th{ii dO t5t cung c6c kitln thilc cAn thi€t AC c6 duo. c viOc ldm
t6t.

2t

Nhdm mdn tqt ch,pn Khoa h,gc xd hQi vd Nhdn vdn
81. Kinh t6 hqc tl4i cumrg
Phdn b6 thdi gian hoc tdp:2(21014)
^.: .(
Dt€u kt€n tt€n quy€l:
Eiiu ki€n m6n hgc trudc:
Tdm tdt nQi dung h7c phdn: M6n Kinh tti hgc d4i cucmg cung c6p cho sinh viOn khdng
chuyEn ngdnh kinh tC nhfing ki6n thric ccv ban vC t inh tti, ntrfng hiQn tucrng thUc t5
dang diSn ra trong n6n kinh t6 du6i g6c dQ vi mO cflng nhu vi m6.

82. Nhfp mdn quin tri chdt lugnrg
Phdn bO thdi gian hec tQp:2(21014)
DiAu kiQn fiAn quyilt
Di€u ki€n m6n hoc trudc:
T6m tdt nQi dung h7c phdn: thric ccv

ban vO ch6t luqng vd ti6u vdqudn
chAtphuong ph6p danh gi6

20
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dUng c6c phucrng p.h6p, k! thuft vd c6ng cu d€ quin lf chAt lugng. Hoc phAn cung c6p
,h"lg ki6n thric vC c6ch xdy dgng vd 6p dpng hQ th6ng quin l;i ch6t luqng theo ti6u
chudn trong c6c doanh nghiQp.

83. Nhfp m6n quin tri hgc
Phdn b6 thdi gian hec tQp:2(21014)
Di€u kiQn fiAn quyAt:
Diiu ki€n m1n hgc trubc:
T6m Qt nQi dung h7c phin: Hoc ptrAn ndy trang bi c.ho ngucri ho.c nhimg ki6n thirc co
bin v0 quin tri, bao gdm ntrirng y6u t6 m6i trudng t6ng qu6t nhdttac dQng d6n doanh
nghiqp vd nhirng chrlc ndng ccr b6n cua quin trf trong t6 chric kinh doanh, bao g6m:
ho4ch {inlr, tO chirc, l6nh dao, vd ki6m tra. B6n canh d6, c5c hoat dQng tr6n lop duqc
thiet kC d6 nAng cao k! ndng tim ki6m th6ng tin, n6i chuyQn tru6c drim d6ng, tu duy
phan biQn cira sinh vi6n.

Ba. NhSp m6n logic hgc
Phdn bO thdi gian hec tQp:2(21014)
EiAu kiQn fiAn quy1f
DiAu kiQn m1n hoc trudc:
T6m tdt nQi dung hoc phdn: Hqc phAn ndy trang bi cho nguoi hgc kitin thric vC quri
trinh nhfln thric cria con nguoi nh{n thric vd bin ch6t cua ho4t dQng tu duy. Ngudi hoc
- ^ 

,.4
cluoc cung cdp ki6n thirc v6 c6c quy luflt co bin cira tu duy vd ciic hinh thric cira tu
duy qua d6 rdn luyQn tu duy logic, c6 th6 sri dgng chinh x6c tir, cdu trong di6n dat tu
tuong, c6 k! nang lfp luAn, di6n gi6i ctng nhy chimg minh, b6c bo v6n AC c6 sric
thuytlt phqc,.suy nghi chin ch6n, nh6t qu6n, khic phpc nhirng sai pham trong tu duy,
trong giao ti6p.

85. Co s& vin hof Vi6t Nam
Phdn bii thdi gian hec'tQp:2(2l)l4)
Di€u kiQn fiAn quy€t:
DiAu kiAn m6n hoc trudc:
Tdm tiit nQi dung hqc phdn; Hoc phAn ndLy duoc thi6t kC cho sinh vi6n n6m thri hai o
bflc dai hgc nhim cung c6p cho sinh vi6n nhfrng ki6n thiic ccy bdn vA vdn h6a n6i
chung, vdn h6a Vi6t Nam n6i ri6ng; girip sinh vi6n n6m Uat ntrtmg ddc tnmg co bAn
cria vln h6a Vi6t Nam tu truydn th6ng d6n hiQn dai; bi6t tU dfnh hu6ng trongthti gi6i
th6ng tin da d?qg, da chi6u hi6n nay, ti6p thu c6 chgn lqc nhirng tinh hoa vdn h6a cua
nhAn lo4i tr6n n6n t6ng b6o tdn vd ph6t triOn nhfing giatritruy6n th6ng t6t dgp cria dAn
tQc vd con ngudi ViQt Nam m6t c6ch chi d6ng, tich cuc. B6n canh d6, hoc phAn ndy
con girip h5 trg cho sinh vi6n hinh thenh vd rdn luyQn mQt s6 ki ndng hqc tfp tich cgc
nhu: ki ndng tim ki6m tdi liQu tham khdo, ki ndng thuyt5t trinh tru6c d6m d6ng, ki
ndng ldm vi€c nh6m.

86. Nh$p mdn xfl hQi hgc
Phdn bO thdi gian hpc tQp:2(21014)
DiAu kien fiAn quy€t:
Di€u kien m1n hoc trudc:
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h6i trong ti6n trinh ph6t tri6n cira nh6n thirc, ti6n b0 xd hQi vd khoa hoc ky thuAq cac
kh6i ni6m, pham trt vir c6c linh vyc nghiCn ciru chinh cria khoa hoc xd hQi hqc trong

i ..ddi sdng con ngudi th6ng qua c6c phucrng ph6p vi ky thuat nghiOn cuu, hoc tdp m6n
hoc xd hQi hqc.

87. Tflm lf hoc kV su.J

Phdn b6 rhdi gian hec tQp:2(21014)
DiAu ki€n fiAn quyAr
DiAu kien m6n hoc trw6c:
T6m tdt nQi dung hoc phin: Hgc phAn Tam li hgc k! su cung cAp cho sinh viOn cric
ngdnh k! thuft c6ng nghQ c6c kir5n thric v0 tam ly con nguoi vd ring dung c6c ki6n
thric ndy vdo thi6t t<C trg ttrOng k! thuft phu hgp vdi con nguoi.

B8. Tu 9ry ne thiing
Phdn bO thdi gian hoc tQp:2(llll4)
^.; .!Dteu hen tt€n quyot:
Diiu kiAn mdn hoc trubc;
T6yn tdt nQi dung hpc phdn: Hoc phAn Tu duy h6 th6ng trang bi cho sinh vi6n nhfrng
ki6n thric co bdn vA ne th5ng, phuong ph6p luan tu dufhe th6ng, c6c phucrng phep tu
duy sring t4o; hinh thanh o sinh vi6n khd ndng lQp lufn vd gi6i quy€t v6n AC m6t cSch
hQ th6ng, logic vir s6ng t4o.

89. Ky nEng hgc tfp tlgi hoc
Phdn b6 thoi gian h7c rQp:2(21014)
Di€u ki4n tiAn quyAt
Diiu ki€n m1n hgc tradc;
Tdm tdt nQi dung hlc phdn: M6n hoc "K! ndng hec tap dai lioc" trang bi cho ngudi
hqc nhirng ki6n thric v€ phucrng.phrlp hqc t?p dC sinh vi6n vfn dung hinh thdnh cdc k!
ndng hoc tflp 6 bac dai hgc, nhim n6ng cao hiQu qui hqc tap va nghicn criu cria bin
thdn. Qua m6n.hoc ndy hinh thanh 6 ngudi hgc kha ndng t6 chric vd thpc hiQn hqc t0p
m6t c6ch hQ th6ng, logic vd khoa hoc.

810. Ky ning xiy dgng k6 ho4ch
Phdn bd thdi gian hec tQp:2(21014)
^.-.. :
Dteu nen trcn quyel:
Diiu kien m1n hoc trudc:

!6m t( nQi dung hlc phdn: Hgc phAn ndy trang bi 9ho ngudi hgc nhirng ki6n thric co
ban v6 phucmg ph6p xdy dpg k6 hoach. Hucmg d6n cho nguoi hoc c6c k! ndng tu
duy vd tim ki6m gi6i ph6p phu hqp vcri di6u kiQn vd froanlanh ban than- AC tt eO
ngyoi hqc hinh thenh cho minh k! ndng xay dpg ko ho4ch hqc tQp, k6 ho4ch c6 nhdn
ngan he! vd ddi han, k6 hoach cho c6ng viQc phu hqp vd hiQu-qui. Ngodi ra cdn
hucrng d6n nguoi hoc c6ch thric vd kf ning qudn li thoi gian vd sdp x6p c6ng vi6c hiQu
qua.

811. Ky nlng lim viQc trong mdi trudng ki thuft
Phdn b6 thdi gian hec tQp:2(21014)
^.-t :
Dteu nen ltAn quyAt:

Eiiu kiQn m1n hoc trudc;
hgc Kf ndng ldm vi6c trong m6iTdm tdt nQi dung hgc phdn: M6n
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thuQc nh6m m6n hqc t.u chgn criakh6i ngenh ky ih
hinh thanh cho sinh vi6n mQt sO ty nEng ldm viQc co bin trong m6i trudng k! thu4t,
dac biet ld cric k! ndng lim viQc trong m6i trucmg da vdn h64 hi6n dai, c6 sg thay d6i
nhanh ch6ng vd c6ng ng]10, nhu: Kj n6ng (KN) giao ti6p kI thuflt; KN tu duy sang
tao; KN gi6i quy6t v6n dO vir ra quy6t dinh; KN lap kC hopch thgc hiQn dU rln; KN lem
viQc nh6m; KN trinh bay y tucmg/vAn Ad ry thudt; KN vii5t tei hCu/bao crlo k! thuflt;
KN sri dgng c6ng nghQ th6ng tin trong c6ng viQc; KN quan ly ban th6n

B12. Phuong phip nghiOn crim khoa hgc
Phdn b6 thdi gian hoc tdp:2(2lol4)
Diiu kiQn fiAn quyAt
Diiu ki€n min hgc trudc:
Tdm tat nQi dung h7c phdn: Trong qu6 trinh ddo t4o o trucmg Dai hoc, sinh vi€n
kh6ng chi linh hQi tri thric tir phfa gi5o vi6n, mdr hoc cdn phAi tg hgc vir ty nghiOn cr?u.

Hgc phdn ndy chria dpg nhfrng n6i dung vd c6c kh6i niQm, qui trinh vdr c6u tnic... D0
tt d6 sinh vi6n dinh hucmg dugc viQc lua chon OA tai nghiCn cfu, so4n duqc de cuong
vi 6p dpng dugc c6c phucrng ph6p nghiCn cr?u trong khi thu th4p vd xu lf th6ng tin
hqp ly trong khi titin hnnh c6ng trinh nghiOn cr?u khoa hoc. Sinh vi6n sE chir dQng
trong.viQc dang ky {hyc liQn AC tai nghiCn criu c6p trudng cfing nhu ti6n hdnh ludn
v5n t6t nghiQp hay d6 6n t6t nghiQp mQt c6ch khoa hgc vA thanh c6ng.

22.

24.
25.

Nhdm min hgc Gitio dqtc thd chiit vd Qu6c phdng

9.2. Ki6n thfc ccr s& ngirnh

26

Phuong phip tinh cho ki thu$t
Phdn bO thdi gian hec tQp:3(31016)
^.: :
Dteu kten lten quyet
Diiu kiAn m6n hoc trudc:
Tdm tdt nQi dung h7c phdn: Hgc ph6n trang bi cho sinh vi6n ngdnh Vat ly k! thuQt
nhirng ki6n thric co bin v6 Phucmg phrip tinh ung dUng trong k! thuft. NQi dung hgc
phdn g6m: lf thuy6t vA sai s6; c5c phucmg ph6p nQi suy gi6 tri cira hdm s6; tinh g6n
dring d4o hdm vd tich ph6n; giai g11 dring c6c phucrng trinh vd hQ phucrng trinh phi
tuy0n; c6c phucmg phrip s6 cira d4i s6 tuy6n tinh; gi6i gdn dring c6c phucrng trinh vd hQ

phucmg trinh vi phdn thucrng; giti c6c phucrng trinh d4o hdm ri0ng bdng phucmg ph6p
s6. Ngodi ra m6n hoc cdn trang b! cho sinh vi6n c6c ki6n thfc vi k! nang lflp trinh
bA"g ng6n ngir Matlab th6ng

gi6i quy6t c6c bdi tf,p vd nhd cria m5i chuong
qua code cha cdc chucmg trinh gi6ng d4y tr6n lcrp vn qua

vlec
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EiQn tlQng hpc hgc
Phdn bO thdi gian hqc tQp:3(31016)
DiAu kiAn fiAn quydt:
Eiiu kiQn mdn hgc trudc: Vat ly 1

T6m tdt nQi dung h7c phdn: Hoc
1, ToSn 2,Toirn3
c6c ki6n thric ndn tang v6 c6c hi6n

, Vat l)t 2,Toin,x 
^pnan cung cap

27. tuqng diqn tir d mric d6 vi m6, kh6ng tinh d6n cdc hi6u rmg luqng tu, vd duoc mO t6
dr;a tr6n c6c phucrng trinh vft ly c6 dQ tdng qu6t cao nhu c6c phucmg trinh Maxwell,
dinh ludt Lorentz. NQi dung hoc phAn bao tinh di6n, phuong trinh Laplace, khaigom
tri0n da cgc, hi6n tugng phdn cuc, ch6t di6n m6i, dinh luQt Biot-Savart, dinh ludt
Lotentz, vector th6 tir trudng, cim img di6n tu, cric phucrng trinh Maxwell, s6ng diOn
tir vd bric xq,li thuy6t tucrng AOi Aac Uiet
Ccr hgc J*gg tfr vi v$t ly nguy6n tir
Phdn bO thdi gian hoc tdp:3(31016)
Ei€u kiQn fiAn quyiit:
DiAu kiQn m6n hgc trudc: Vat l), 1, Vat ly 2,Tofn 1, Toiin 2,Todn3
Tdm tiit nQi dung hpc phdn; Hqc phan co hoc lugng tu vd vQt l;f nguy0n tri sE d6n ddt
SV di tu s1r gicri han cria vat ly.c6 dii5n cho dtin sg hinh thanh vd ph6t tri6n cta vft lf
luqnS tu, cflng nhu c6c tinh ch6t quan trong cira vdt ch6t trong ph-An yflt l;f nguyCn tir.
Ph6n Co hgc lucrng tri trang bi cho sinh vi€n c5c ki6n thuc co bin vO ccy hoc cira th6
gioi vi mO bao.g6m: co sO vdt llf cho viQc x6y dtmg co hoc lucrng tu cfing nhu kh6i
ni6m to6n tir dO m6 ttt cdc d4i luqng v$tly; b6n chAis6ng h4t cira v4t ctr6t va phucrng
trinh.dQng hoc Schrodinger;.kh6o sifi cfuc v6n d0.cu thcnhu dao dQng ttr diAu hoa,
chuy6n dQng cria h?t trong h6 flre, qua hdng rdo th6, chuy6n d6ng trong trudng xuy6n
tAm; lf thuytit nhi6u loan vi phucrng phep gan dring vcri bdi toan dao d[ng tri pfri dieu
hda. Ngoii ra kh6i niQm spin vd hQ hat d6ng nh6t cflng duqc gi6i thiQu; nguyCn tri

28.

29

cua tir tu

hydro dugc khSo s6t v6i c6c hiQu img Stark, Zeeman. YQt ly nguy6n tri trinh biy c6c
ki6n thric co ban vC cdu truc ixnguyen tu nnu: mau Rutherford, m6u Bohr vd
Sommerfield; ph6 cta ciic tt mQt dign tu vd nhi6u diOn tir h6a tri. Hqc phAn
cfrng trinh bdy nguydn tic xr5p c6c nguy6n t6 trong bang tu6n hoan; tric dirng cta
ttr truong, diOn nlng luqng cria nguy6n tir; qu6 trinh h6p thp vd bric xa
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30.

Mach t[i6n
Phdn b6 thdi gian hpc tQp: 4(41018)

Di€u ki€n fiAn quy?t:
Di€u ki€n m1n hgc trudc: To6n 1

Tdm tdt nQi dung hqc phin: Hqc phAn Mach di6n cung c5p cho sinh vi6n c6c ki6n
thfc vA hai dinh luQt Kirchhoff 1,2; Cdc phucrng ph6p phAn tich m4ch di6n: bi6n d6i
tucrng ducrng, phucmg ph6p th6 nrit, phuong ph6p dong mit lucyi; C6c dinh l)7 vA mach:
dinh l), Thevenin-Norton, dinh ly c6n bing c6ng su6t, dinh l), xtip ch6ng; Ap dung so

phric vdo gi6i bdi to6n x6c lap diAu hod; Mach h6 cim, mach chria khu6ch dai thuft
todn, m4ch hai cua; Phdn tich mach trong midn thdi gian, ph6n tich mach trong midn
t6n s6; Gian dO bode; M4ch phi tuy6n.
DiQn tfr.co bin
Phdn b6 thdi gian hec tQp: 4(41018)
^.; ,4.
t)teu Hen fien quyel:
Diiu kien m6n hgc trudc: Mach di6n
Tdm tdt nQi dung h7c phdn: M6n hoc ndy trang bi cho nguoi hgc vd c6c lgai linh kien
diQn tir, trinh bdy dugc c6u truc vd nguy6n ly hoat dQng cria c6c linh kiqn dign tu, phdn
tich vd gi6i thich dugc nguy6n ly ho4t d6ng cria c6c mach diQn tu ung dUng co b6n,
phAn tfch dugc d6p rmg t6n s5 ctra TAch khu6ch dpi, phdn tich vd ttrl6t te dugc c6c
lo4i m4ch khutich dai c6ng su6t a- tin, ph6n biQt duqc c6c loai hOi titlp, ph6n tich vd
tfritlt tti duoc c6c m4ch img dr,rng dtng op_amp, ph6n tfch duoc nguy6n ly hoat dQng
ctra ciic m4ch dao dQng, phdn tich vd thi6t k0 dugc c6c ngu6n DC don gian dtrng cung

i.
cdp cho ciic m4ch diQn tri.

32.

Thi nghiQm tliQn tfr co trin
Phdn b6 thdi gian hoc tdp:2(01214)
^.; ,!
t)teu nen lten quyel:
Diiu ki€n mdn hoc trudc: M4ch diQn, diQn tir co b6n
Tdm tiit nQi dung h7c phdn; M6n hoc girip nguoi hoc thirc hiQn c6c nQi dung vd c5ch
su dr,rng c6c thi6t bi do trong ki thuflt diQn tu; Crlch nhfn d4ng c6c linh kiQn di6n tu ccy

ban nhu R, L, C, diode, BJT, FET, OPAMP; Ki6m chimg c6c mach img dpng co bdn
cta c6c linh kien di6n tri giira ly thuytit vd thuc t6, tt d6 phdn tich ho4t dQng cira mach
tr6n thpc t6; Vfln dr,rng c6c mach img dpng vdo thgc t6, phAn tich ho4t ddng c6c m4ch
diQn tri ccy bdn trong thgc t6

31

aa
JJ

Ki thu$t s6
Phdn b6 thdi gian hec tQp:3(31016)
DiAu ki€n fiAn quyAt
DiAu kiQn m6n hgc trudc: EiQn ttt co bAn, Thi nghiQm tliQn tir co bin

.J.
T6m tdt nQi dung hoc phdn: M6n hgc ndy cung cAp cho sinh viOn ki6n thric v€ circ
c6ng logic co bdn, cric.dinh ly co bin cria d4i s5 Boolean. Sinh vi6n dugc trang bi ki6n
thric vC cdc vi m4ch s6, ph6n loai c6c ho vi mach s5 co b6n (TTL vd CMOS), nguyOn
ly chuyCn AOi gta tfn hi6u tucrng tg vd tin hiQu s6, cAu truc ho4t ilQng vd ring dung
cira bQ nh6. M6n hoc cung c6p cho sinh vi6n ntrirng kiOn thric vC tinh to6n, nhfn bitit
cdc m4ch16 hqp, m?cl tuAn t.u, dO ra vd gi6i quytit nhfing v6n Ae li6n quan d6n mach
s6, thiCt k0 hQ th6ng s6.
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34

Thqc t$.p kV thu$t s6
Phdn bd thdi gian hoc tdp: l(0lll2)
^.,1 :t)teu ktQn lt€n quyAt
Diiu kiQn m6n hgc trudc: Di0n tir co bdn, Thi nghiOm dien ttr co bAn
T6m tdt nQi dung hqc phin: Hgc phdn ndy hu6ng d6n sinh vi6n doc hi6u duoc
datasheet cira ciic IC s5, ph6n tfch vd 16p r6p ducr. c c5c IC s5 AC tnpc hanh c6c mach
di-6n tu sO nhu c6ng logic, Flip-Flop, mach d6m, thanh ghi, mach t6 hqp vlr m4ch tuAn
tU,-bQ nh6, ADC, DAC vd ciic mach ring dpng trong thuc t6. Ngudi hoc phdn tich vd
khic phqc duoc c6c 16i xay ra khi lFry r6p thir nghiQm, m6 phong cdc m?ch sri dpng IC
s6.

35.

Vat ry linh kiQn bfn din
Phdn bO thdi gian hec tQp:4(41.018.)

Di€u kiQn fiAn quydt Vat li chdtrin, Co hoc lugng tri vi vft lf nguy6n tri
DiAu ki€n m1n hqc truoc: Vat ly 1, Vat ly 2,Toinl,To/r;r2
rgry14!."q! dryg h9_c nhyy: Hqc phAn yat ry Hnh kiQn brin d5n cung c6p kien rhric
v6: i) Vat liQu ban d6n: phAn ndy cung cdp cho sinh vi6n c6c ki6n thric co bin vO vat
liQu ban d6n. Chucrng I vcri nQi dung chinh bao g6m: c6u trirc, tfnh ch6t ve gian d6
virng ndng luqmg cria tinh th6. Chucmg II-IV, trinh bdy cric tinh ch6t co bdn cira vQt
1i0u ctng nhu ccv ch6 d5n cria c6c chAi bqn d6n; ii) Chuycn tiOp: Phan ndy cung c6p
cho sinh viOn c6c ki6n thric vii chuyiSn ti6p p-n, cdc ddc tnmg I-V .,iu dioae 

"fruy6nti6p p-n, vd diQn th6 d6nh thring khi diode dugc phdn 
"u. 

ngoo". Trong prrAn nay, ly
thuytit rdo th6 Schottky vd ti6p xric kim lo4i-ban ddn ctng duqc th6o lu6n chi ti6q iiD
Linh kiQn bdn ddn: PhAn ndy cung c6p cho sinh vi6n c6c ki6n thric li6n quan d6n c6c
loai linh kiQn b6n d6n nhu pin m{t troi, detecto quang hoc, diode ph6t quang, laser b6n
d6n, transistor lu&ng cr,rc, transistor hiQu img trucmg, vi kim loai-oxide-ban d6n
transistor...
Cdng nghQ phdng sSch
Phdn bd thdi gion hec tdp:2(21014)
^..1 .(t)teu krcn tkn quy€l:

36
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Stfrc khod vi an toin lao dQng
Phdn bii thdi gian hoc tdp: 1(ll)l2)
Diiu ki€n tiAn quydt
Diiu ki€n mdn hoc trudc:
T6m tdt ndi dung hoc phin: M6n hgc ndy gi6i thiQu voi sinh viOn c6c rrii ro c6 th6 g4p

37. ph6i khi tham gia ldm viQc tai phdng thi nghiQm hay ldm viQc trong m6i trudng c6ng
nghiQp. Trong hgc phdn ndy c6c bqn sinh vi6n sE duqc bi6t d6n c6c c6ch x6c dinh,
danh gi6 vd ki6m so6t c6c rui ro c6 th6 xtty ra trong thlrc t6. Trong hqc phen niry, ciic
sinh vi6n sC du-o. c hgc v6: c6c quy udc qu6c t6 v6 c6c dAu hiQu canh b6o nguy hai,
hanh dQng khAn c6p vn k6 ho4ch ng6n ngtra h6a hoan, thiCt b! b6o h0 lao dQng, bf,o hO

khi lam vi6c trong c6c di6u kiQn cp th6, x6c dinh vn ki6m sorit rui ro.
C6ng nghQ cim bi6n
Phdn bd thdi gian hoc tdp:3(21116)
Diiu ki€n fiAn quyiit:
EiAu kiAn m1n hoc tradc: DiQn tri ccy bin
Tdm tiit nQi dung hoc phin: Mdn hoc ndy tQp trung vdo co sd lf thuy6t, nguy6n ly ldm
viQc vd ring dgng cta c6c lo4i cdm bi6n trong nhiAu linh vyc kh6c nhau bao g6m c6ng
nghQ m6i trucrng, k! thuQt ch6 t4o, c6ng nghiQp tg dQng vd c6ng nghq y sinh, trong d6
g6m cim bi6n quang diQn, c6m bitln nh;.qt dQ, cam.bi6n tiQm c6n, ciim bi6n luc, cim
bi6n luu tuqng chdt luu, cim bi6n gia t6c, c6m bi6n vi tri.... Ngodi ra m6n hoc niry
cfing dO cfp d6n cdc k! thudt do lucrng, xir ly tin hiQu cdm bi6n vd hQ thdng do ludng
cim bi6n

38.

39.

Vi tli6u khi6n
Phdn bti thdi gian hoc tdp:3(31016)
Di€u kien tiAn quydr
Diiu ki€n m6n hoc trudc: K! thuft s6

T6m tdt nQi dung hgc phdn: Hgc phAn ndy trang bi cho ngucri hgc nhtng ki6n thirc co
ban v0 ki6n truc mrly tinh du-o. c sri dpng cric th6 hg vi diOu khiOn; cAu t4o vd t6 chfc bO

nh6; !6 chric quAn ly giao titip xu6t rnQp: giao titip qua slot, qua port; t6 chric vdr qu6n
lf thi6t bi ngo4i vi; giao ti6p v6i hQ th6ng do vd di6u khi6n ngopi vi. IVI6n hgc cung
cdp citc ki6n thric vO c6u tnic vd nguy6n ly Jroat dQng cria vi di6u khi0n ARM, chric
n5ng crlc thiet bi ngoar vi: timer/counter, .rg6t, truy6n dft liQu cria vi di6u khi6n, ng6n
ngft Ifp trinh Assembly, ng6n ngfi C dC hp trinh cho vi di0u khirSn, cdc m4ch r?ng

vi tli6u khi6n
Thgc
Phdn

t$p vi
bii thdt gian hsc tQp:2(01214)

Diiu kiQn tiAn quyiit:
Diiu kien m6n hsc trudc: Vi diOu khi6n

40. T6m tiit nQi dung hgc phdn: M6n hgc ndy trang bi cho n$rcri hgc c6c n6i dung thuc
hanh lfp trinh vi di6u khiOn ARM giao titip led 7 doqn, LCD, led ma tr6n, bdn phim,
dOng h6.thOi gian th1rc, di*,li timer, {""1n'1*g ngo?l counter, chuy6n aOi tuong tU
sang s6 (ADC), giao titip cAm bi6n do nhiQt dQ, di6u khi6n dQng co, truyiin dt li6u, cric
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Thi6r k6 vi mach s6 VLSI

4t

Phdn bO thdi gian hqc tQp:3(31016)
DiAu kiQn fiAn quyAt
Diiu kien m1n hgc trtdc: K! thuflt s6, Thpc tdp kY thuft s6
Tdm tdt n6i dung hgc phdn: M6n hgc fhiOt [C vi m4ch sO VLSI cung c6p cho sinh
vi6n ciic ki6n thric vc quy trinh thitit k6 mach s6, ciic bu6c thi6t kti mach sO, tni6t kti vl

,i,
mach s6 img dgng. Hqc phan cung c6p c6c ki6n thric vC ng6n ngir m6 ti ph6n cimg
Verilog.HDL, sir dgng ng6nngt md ti phAn cimg Verilog ttritSt te c6c m4ch td hqp,
m4ch tgAn tg, mach tu6n tg d6ng bQ vi kh6ng d6ng bQ, m5y tr4ng th6i htu h4n. Nguoi
hqc biet c6ch phdn tich vd thitit k6 IP co bin nhu IP Timer, IP UART, CPU co Lin,

mor x6c minh vd ki6m thir

42.

43.

tvl6 ph6.nS linh kiQn bin d6n
Phdn b6 thdi gian hoc tdp:2(21014)
^.; :t)teu kten lr?n quyet:
Diiu kiQn m6n hoc trwbc;
Tdm tdt nQi dung h7c pluin; Hoc phAn m6 phong linh kiQn b6n d6n khio s6t c6u tao,
co ch6 ho4t dQng cta circ linh kiQn diQn ttr b6n dAn nhu diode, BJT, FET, c5c linh kiQn
di6u khi6n, linh kiQn quang diQn tu vd IC. M6 ph6ng nhirng d{c tnmg ccy bin cua linh
ki6n dien ttl ban d6n st dung phan m6m MATLAB, SPICE vd ATLAS/ SYNOPSYS.
Sir dung phAn m6m Model Sim dC m6 phong hoat dQng cria IC s6.

93. Ki6n thric

44.

u6)
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Thqc tip thi6t k5 vi m4ch sii VI,SI
Phdn b6 thdi gian hec tQp: T(0ll12)
DiAu ki€n fiAn quy€t:
DiAu kiAn m1n hgc trudc: K! thuft s5, Thuc tflp ky thupt s6
Tdm tiit.nQi dung h7c phdn;Hgc phAn ndytruong d6n.sinh vi6n vA quy trinh thiet tC
m4ch s-6, c6c bu6c thitit k6 m4ch s6, thitit k6 vi m4ch sO rmg dung. M6n hgc cung cAp
c6c kir5n thfc thgc hdnh vO ng6n ngt m6 tA phdn crmg Verilog HDL, sft dpng ngdn
ngt md ti phAn cimg Verilog thitit kti c6c mach t6 hqp, m4ch tuAn tg, mach tr* tu
d6ng bQ vi kh6ng d6ng bQ, m6y trang thei hiru h4n. Nguoi hqc biet c6ch phdn tfch vd
thi6t k0 IP co bin nhu IP Timer, IP UART, CPU co bin, x6y dpg m6i trudng x5c
minh vd ki6m thri.



45

Linh kiQn quang iliQn tfr
Phdn b6 thdi gian hqc tQp:3(21116)
Di€u kiQn fiAn quyAt
Di€u ki€n m6n hgc trudc'. Vat li chdt rdn
T6m tdt nQi dung hqc phin: Hqc ph6n cung c6p cho ngucri hoc nhirng ki6n thric v6 c6c
dac tfnh s6ng cira rffi s6ng; C6u truc tinh th6, ly thuytit vung ndng luqng, vat li6u ban
d5n, lcrp chuy6n ti6p p-n, c6u tao c6c linh kiQn chuyen dOi quang di6n nhu diode
ph,at quang, diode thu quang, quang transistor., c6ng tic rffi sring, quang di6n trcy, cim
bi6n 6nh, pin mdt trdi; c6c linh ki6n bi6n d6i di6n quang (LED, LASER, LCD),

,i
quang ddn vi c6c bQ ghdp quang.

46. -

Thi6t kC v$t ly vi m4ch CMOS
Phdn bii thdi gian hec tdp:3(31016)
^.l :
Dteu fi?n lren quyeli
Diiu ki€n m6n hgc trudc: Thi6t k6 vi m4ch sO VtSt
f6ry tal nQi dung hgc phdn: Hqc phAn trang bi cho ngucri hoc. n6n tang ki6n thuc vA

tfrlet tti vQtly vi mach CMOS, irng dpng c6c phAn m6m chuy6n dgng dO chuy6n d6i
m4ch VLSI thanh d4ng layout. Mgc ti0u cua qu5 trinh ttritit tti vQt ly ty dQng ld quri
trinh chuy6n AOi AO m6t c6ch hiQu qui bing cdch sir dpng m6y tfnh d6 layout, dO thoa
mdn cdc rdng buQc vO cAu tnic m4ch, dinh thcfi vd c6ng su6t ti6u thu ctra thi6t kC.

Kh6a hoc ndy t6p trung vdo c6c v6n dC tg dQng h6a thi6t t<6 t<nac nhau trong qu6 trinh
thi€t kti vQt ly cria mach VLSI bao giim phdn vtng logic, floorplan, placement, global
routing, clock, power routing vd c6c xu hucmg moi trong ttri6t tC vat t;f. Chirng ta
cfrng sC th6o 1u4n vA c5c img dung ctra mQt rQ ty thuat t6i uu h6a bang ly thuy6t dO

thi, lu6ng m?ng, c6y Steiner, thudt to6n di truyAn.

47

Thqc t$p thi6t kti vSt lf vi m4ch CMOS
Phdn b6 thdi gian hec tQp: l(0lll2)
^.; I
DiAu ki€n li?n quy€t:

Diiu ki€n mdn hgc trwdc: fhitit kO vQtly vi mach CMOS
T(m tdt nQi dung hoc phdn: 1VI6n hgc ndy cung c6p cho ngucri hgc vO quy trinh thitit
k6 vflt ly vi m4ch tich hgp s6 sir dpng c6c c6ng nghQ CMOS ti6n ti6n. Trong d6, ciic
qui tic thi6t k6, m6 ti d4c tinh vd ddnh gi6 hiQu su6t cria ttmg thi6t kC s6 su dpng c6ng
nghQ CMOS sO dugc khio s6t str dung c6ng cu thiet kti vd x6c thpc (CAD). C6c bai
thlrc hdnh sE tf,p trung vdo c6c ti6u chu6n dang duoc su dgng trong cdng nghiQp.
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Chuy0n tl6 doanh nghiQp
Phdn b6 thdi gian hec tQp:0(21014)
DiAu ki€n tiAn quydt:
DiAu kiQn m6n hqc trudc'.
T6m tdt nQi, dyng hqc phdn: Hgc phAn ndy trang bi cho sinh vi6n cric kitln thirc c4p
nhQt thgc ttl vO c6c c6ng ngh6 m6i trong linh vuc Vat li k! thuflt, cfrng nhu mQt s6
ki6n thric vA ty ndng mdm, k! ndng ldm viQc trong m6i trudng doanh nghi6p, du6i
hinh thr?c chuy6n OC t<nacn mdi - ld nhtng chuy6n gia c6 kinh nghiQm lirm viQc trong
c6c doanh
Nhdm mdn tqr chgn thrbc chuyAn ngdnh/liAn ngdnh
Cl. Ng6n ngfr l$p trinh C
Phdn b6 thdi gian hec tQp:3(31016)
^.,.. :
Di€u kiAn tien quyel:
Diiu ki€n m6n hgc truoc:
Tdm tdt n\i dung hOc ph,in: MOn hoc

49.
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cau
sinh

ng6n ngir C. M6n hoc cfrng cung cdp cho
r6i c6c chucrng trinh img dpng dtng ng6n

ngfr C.

C2. C6ng nghQ RFID
Phdn bO rhdi gian hec rQp:3(31016)
Diiu ki€n tiLn quydr:
DiAu ki€n m1n hoc trudc:
Tdm tdt nQi dung hqc phan; Hqc phan trang bi cho sinh vi6n chuyCn ngdnh c6ng nghQ
K! thu4t DiQn tri truydn th6ng $t ig ki6n thric co ban vA c6ng nghQ nhgn aang atrng
s6ng v6 tuy6n.. Trinh bdy so d6, c6u tqo, giao thric, nguycn ly hoat dQng c6c thenh
ph6n cria hQ thdng RFID bao g6m: th6 tag, ieader, hQ thSng phAn m6m,...ci"i thi6u uu
dir5m, han ch6, tucrng lai phrit tri6n, c6c ticu chu6n cua c6ng nghQ RFID. N6u bQt c6c
ring dung cria cdng nghQ RFID trong cu6c s6ng nhu: theo d6i vdL truy tim d6i tugng,. , .igi6m s6t vir ki6m so6t hdng h6a trong kho, gi6m s5t vd quin ly tdi s6n, ch6ng hOm,
thanh toan diQn tri, diOu khi6n truy cap, ch6ng gin mao... Hu6ng d6n crichl0p'kc
hoach, t4o biQn gi6i, thi6t kd vd thirc thi mQt gi6i phrip sir dung c6ng nghQ RFID.

C3. DA loe ky thu$t tr6n miy tinh
Phdn b6 thdi gian hoc tQp:3(3/0/6)
Diiu kiAn fiAn quyi*:
Di€u ki€n m1n hoc trudc: Ve ky thuft c<r bin
T6m tdt nQi dung hgc.phdn; M6n hgc trang bi cho ngudi hqc ki6n thric, ky ndng sri
dgng c6ng cu cAD dd xdy drmg c5c bin v6-k! thuft. N6i a,rng m6n hoc bao gom16c
chir d6: X6c l{p m6i trucmg ldrnviQc phu hqrp iicu chuAnve ky-thuat y6u cAu, J6c c6rrg
cp xAy dpg b6n vd2D, m6 hinh h6a cilc rl6i tuqng 3D, xdy dtrrrg ban v6 k! thuat 2D
tir m6 hinh 3D, c6c c6ng cu cung c6p th6ng tin k! thuft tr6n ban vc, in dn bin v0. M6n
hoc cdn girip sinh vi6n rdn luyQn tric phong ldm viQc khoa hoc, tinh cAn thfn, y thirc t6
chyc kf lu6t cta ngucri ldm c6ng tric k! thuflt, qu6n lli ky thuat, quan lf t6 chric sdn
xudt.

C4. Ve ki thuft - Co bin
Phdn bO thdi gian hec tQp:3(31016)
Diiu kiQn tiAn quydr:
DiAu kiQn m6n hoc trudc:
Tdm tdt nQi dung hpc phdn: Hqc phAn trang bi cho sinh vi6n kitin thric co ban vC hintr
hoa vE k! thuft bao g6m: l- cdc ti6u chuAntrinh biy ban v6; 2- c}ngcu dtmg hinh sri
dsng dO gi6i quytit cdc bdi torln hinh hgc thucrng g6p trong c6ng tric iirici te, iay Or-g
ban v€ ky thuat; 3- Ph6p chi6u 4 nhyong phdp ca9 hinh chi6u vu6ng g6c sri dung
trong vE ky thuat; 3- citc ti6u chuAn bi6u diSn vdt th6, trinh bdy"ban ve ky thuat. M6n

lq: qilq :inl yici ph6t tri6n k! nang cdn ban.trong vi6c dechiOu & x6y dpg b?n v.e
thi0t kC k! thudt cho c6c chi ti6t, c6u kiQn - d6i tuqng chtr th6 trong c6ng tacifriiSt tC,
quri trinh san xu6t, v6n hirnh, bio tri b6o du&ng cac rrg th6ng con[ ngtrigp. M6n hgc
cdn girip sinh vi6n rdn luyQn tric phong ldm viQc khoa hgc, tinh c6n thfn, y thirc t6
chfc kj' ludt cria nguoi ldm c6ng t6c k! thuQt, quan l;f k! thuft, quan ly t6 chric s6n
xuAt.

tnic dir li6u, cAu truc diOu khiOn trong
vi6n k! nang thi6t kC, lap trinh vd gd

Dl. Ccrs0 vir ring dgng IoT
Phdn bO thdi gian hoc tdp:3(31016)
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Ei€u kien fiAn quyiit:
DiAu kiQn m6n hqc tradc:
Tdm tdt nQi dung hoc phin: Nho.rrg ti6n b0 li6n quan d6n c6c v6n dO vC hieu qui ndng
luqng vd gi6m chi phi dd mang d6n sp phrit tri6n nhanh ch6ng vd tri6n khai crlc ttrl6t Ui
m4ng.vd c6c hC th6ng cim bi6n/ch6p henh c6 th6 t<Ct nOi gifia thti gi6i thuc vd th6 gi6i
no. 56 lugng c6c thitit bi k6t n6i tcri mqng Internet da vuqt qua sOtan tr6n th6 gi6i vn
dugc dg do6n vdo khoan 50 tj, thi6t bi vio n1m2020. NCn ting cho su tet nOi nay
du-o. c ggi ld Internet of Things (IoT). Ddy ld sU ktit hqrp chat ch6 cria r6t nhiAu c6ng
nghQ bao g6m mang cim bi6n kh6ng ddy, citc hC th6ng Pervasive (Ubiquitous), AmI
(ambient intelligence, c6c hQ th6ng phdn t6n vd theo ngt cinh. NQi dung-m6n hoc niry
cung caP cho sinh vi6n cric kh6i niQm vC IoT trong d6 tdp trung vdo c6c-ndn ting (n6n
tang ph6n cimg vd phdn mcm ring dung c6 tho img dgng trong IoT), cric giao thric
M2M (c6c giao thr?c truyAn th6ng c6 th6 img dqng trong IoT. : zigbee, Bluetooth,
IEEE 802.15.4, IEEE 802.15.6,IEEE 802.15.11) vd c6c co ch6 xir ly dt liQu vd th6ng
tin.

D3. LSp trinh di ilQng
Phdn b6 thdi gian hec tQp:3(31016)
^.; :Di€u kiQn tiAn quy€t:
Diiu ki€n m6n hoc trudc;
Tdm mt nQi dung h7c phdn: Hoc ph6n nhEm cung cAp cho nguoi hqc ki6n thric vO lflp
trinh di d6ng n6i chung vd lfp trinh Android n6i ri6ng, ki6n thric vC cAu tnic cua m61
dg 6n Android, vA ciic thu vi6n d0 tucrng t6c d6n phAn cring cria thitit bi vd v€ co sd d&
liQu Sqlite. Sau khi t6t thric kho6 hoc, sinh vi6n c6 th6 ap dUrrg nhirng ki6n thirc dd
hqc dC x6y dpg m6t ring dpng Android hodn chinh.

Da.L$p trinh Python
P!.1, lgthoi gian hqc tQp:3(3t0t6)
t)teu nen tten quyet
Di€u kiAn m6n hoc trudc:
rdry td1 n6i dung hlc phdn; Plthon ld m6t trong nhirng nggn ngfr lQp trinh da dung
ph6 bi6n hiQn nay. Ngdn.ngfr ndy dang ngiy cang tro n6n ptrO Uitin hcrn trong linh r,uc
k! thuQt dir liQu. Hqc phAn ndy trang bi cric kiOn thric va ty ndng ccr b6n vd lfp trinh
sir dpng ng6n ngir Python. C6c ki6n thuc bao g6m cir ph6p ng6n ngft, cric ti0u at t0u
vd cdu tnic dfr liQu thucmg sri dung, cric hdm ti6n ich thucrng dtng, kh6i niQm l6p trinh
hu6ng doi tucrrg tr6n Python. Ngodi r4 hoc phAn con 

"rn[.6p 
.a. n6, thric chuyOn

sAu vC vi6c sir dqng c6c tiQn ich mo rQng cria Python trong xri l)i dfr liOu, bao g6m
phan tictr khai ph6 dfr li6u, ti6n xri lf dfr li6u, vd xby dwg mo hinh du b6o dcrn gi6n.

D5. Nguy6n lf kG todn
Phdn bd thdi sian hoc tdp:3(3/016)
DiAu kiQn fiAn quyAt:
DiAu kiQn m6n hgc trudc:
ffu t.at nQi dung hlc phdn: MOn hgc trang bi cho ngucri hgc nhimg kii5n thric co b6n
vA rc to6n: cdc khrii niQm, btn chdt, chirc ndng, ddi tuqng, muc dich vd y6u cAu k6
to6n, phucmg phdp k6 toan, qu5 trinh thu thflp, ghi ch6p ro tieu k6 toen, trinh t.u kti
todn, k6 toin c6c qu6 trinh ho4t dQng s6n xu6t kinh doanh chri y6u, c6c hinh thfc k6
todn, n6i dung vd c6c hinh thirc t6 chric cdng tdck€ toiin, ldp vd di6n dich c6c b6o cito
tdi chfnh.
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D6. K6 torin quin tr!
Phdn bd thdi gian hoc tQp:3(31016)
Diiu kiQn fiAn quy€t:
DiAu kiAn mdn hoc trudc:
T6m tdt nQi dung h7c phdn:.M6n hoc trinh bdy kiOn thric t6ng quan 

"C 
tii torln qu6n

tri, girip nhd quan tri ra quy6t dinh phgc vg cho quin l;f nhu prran toal chi phf; ph6n
tich chi phi - khoi luqng - loi nhu{n; lOp du toiin hopt a6"g ,e ng6n siich hang n6m;
rlanh giri tr6ch nhi6m c:0,a cdc trung t6m tr6ch nhiQm. Mdn hoc d{t trgng t6m vdo c5c
ky thuat lQp ctrc btio c5o kO to6n qudn tri nhim phuc vu cho vi6c dua ra oic qry6t Oirt
kinh doanh. Sinh vi6n sE dugc ldm quen vcri ng6n ngfr kinh doanh vi vai trd cria nhir
quan ly. MQt m6i trudng hoc theo nh6m duoc khuytin khich trong qu6 trinh nghi6n
ciru m6n hoc.

50.

Kf thuft tlo ludng
Phdn bO thdi gian hoc tdp:3(31016)
Didu kiAn fiAn quydt:
Dtiu ki€n m6n hpc trudc:
Tdm tdt nQi dung hoc phdn: M6n hoc cung c6p cho sinh vi€n nhinrg kitin thric co banx,"vd chuy6n s6u v6 ki thu6t do lucrng trong c6c nganh ki thuQt; Trinh biy cric dgng cg
do, nguyon ly do, ciic co c6u chi thi vd phu<rng ph6p do c6c d4i lugng di6n nhu di6n
6p, ddng diQn, di6n tro, di6n dung, diOn cdm, tin s6, g6c pha, c6ng su6t di0n ndng;
Trinh bdy nguyOn ly chuy0n AOi ao lu<rng tir c6c dai luqrng kh6ng diQn sang tfn hiQu
diQn; Nguy6n ly do Iudng diQn: d4i tuqng co hoc, luu lugng ch6t

vd ch6t khi, do nhi6t ch6t.

51.

Tin hiQu vn hQ

Phdn tdp:3(31016)
Didu
Diiu ki€n m6n hoc trudc: To6n I

52 cho ngudi hoc c6c ki6n thrlc co
ph6p phdn tich ctrc tin hiQu li6n
tin hiQu vd hQ th6ng trong
phan tich miAn tdn s6 Uang

mlen
crich

hdm tru
Xfr ly tfn hiQu
Phdn bii thdi gian hec tQp:2(2lol4)
Diiu ki€n fiAn quydr
EiAu kiQn m6n hoc trudc: Tin hiOu vd h€
T6m tdt nQi dung h4c phdn: Hqc phAn

th6ng
.Indy cung cdp cho ngudi hoc: c6c
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ph6n lo4i, nguy61 lf lAy m5u vir h6i phgc cho mQt.tfn hiQu 1i0n tpc theo thdi gian; c6c
ph6n tfch tr6n midn thcri gian ciia tin hiQu vd hQ th6ng rdi rac; phdp bi6n dOi Z vatrng
dUng; c6c phdn tich tr6n mi6n tAn s5 

"ua 
tin hiQu vd hq th6ng rcri r4c nhu DTFS,

DTFT, N-DFT vd N-FFT; m4ch lqc s6 FIR vd IIR

54

Ki6m tra khOng phf huf
Phdn bd thdi gian hec tQp:3(21116)
Di€u ki€n fiAn quydt
Diiu kign m6n hgc trudc: To6n 1, To{n2, Vat ly l, Vat li 2,ThinghiQm vft ly 1, Thi
nghiQm vQtly 2
f6m t( nQi dung hpc phdn: f{oc phan ndy cung c6p cho sinh vi6n nhtng ki6n thric co
ban vC c6c phucrng ph6p ki6m tra kh6ng ph6 ]riry (NDT) th6ng dpng, bao.gdm:
phuong ph5p kiOm tra trgc quan, phucrng ph6p thAm thAu long, phucrng ph6p kiiSm tra
bQt ttr, phucrng phap kiem tra dong diQn xo6y, phucrng phSp chgp 6nh ph6ng xa vi
phuong phrlp ki6m tra si6u Am, phucrng ph6p kitim tra si6u 6m dAu dd quay bOn trong
(IRIS), phuong ph6p siOu 6m tAm xa, phucrng ph6p chyR 6nh ph6ng x4 dirng k! thu{t
s6 thdi gian thpc, phucrng ph6p do img su6t bing nhi6u xa tia X, phucrng phtip ki6m
tra siOu 6m da bi6n tir (PAUT), k! thuflt nhiSu x4 thoi gian bay (TOFD).

55.

ffivi-acntucrngtB
Phdn b6 thdi gian hec tQp:3(21116)
Diiu ki€n tiAn quy6r
DiAu kien min hgc trudc'.
Tdm tdt nQi dung hpc phdn: MOn hgc giirp sinh vi6n c6 khi ndng ttri6t tti irng dung vi
mach tucrng tg nhu b0 khech d4i, bQ 6nh xa ddng, bQ khutich dai sai ph6n, voltage
reference, current mirror, charge pump,... trong su rlrng buQc diQn tich, hi6u qu6 ndng
luo-ng, dQ lgi, sy 6n dinh, d6p ring tAn s6. phan tich ctrc gi6i ph6p kf thuft ,O uu
nhucyc di0m de dua ra gi6i ph6p k! thuQt m4ch t6i uu. Cung cdp cho sinh vi6n c6c ki6n
thric, kf ndng vd thiet ki5 m4ch tich hqp dga tr6n c6ng ngh6 CMOS, cric phucrng ph5p
thitit kti, phAn tich m4ch tucrng tg su dirng cdc c6ng cu h6 trg, ly thuy6t vd thi6t k6 cdc
m4ch khu6ch d4i, mpch so s6nh, guong dong diQn sit dpng c6ng ngh6 CMOS.

56.

HQ thdng nhling vi rimg drlng
Phdn b6 thdi gian hec tQp:3(31016)
^.: :
Dieu kien tiAn quyet:
Diiu ki€n m6n hgc trudc: Vi di6u khiCIn

Tdm tdt nQi dung h7c phrin: Hgc phAn ndy trang bi cho sinh vi6n nhimg ki6n thric co
ban vC thitit ktl, giao ti6p, c6u hinh, vd lQLp trinh c6c h6 th6ng nhring, ngucri hgc hi6u rd
ve n6, tnic hQ th6ng nhring, nguy6n ll; vO he di6u hdnh nhring, h0 di6u hdnh thoi gian
thuc, c6u tnic VO vd b0 nh6, lQp trinh tr6n kit nhring. Hgc phAn niry cdn cung cAp cho
nguoi hqc ki6n thric, k! n5ng dC c6 th6 xdy d1mg, ph6t tri6n dugc c6c irng dpng tr6n
kit Ngoii ra, hoc phdn ndy cdn gitp nguoi hgc hinh thanh n6n th6i dQ ring xu

Thqc
Phdn

t4I hQ

bO thdi gian

u6 trinh trinh nh
g nhfng vi ftng dBng
hec tQp: l(0lll2)

Diiu kiQn tian quydt: Vi di6u khi6n
Diiu kien mdn hgc trudc: HQ th6ng nhirng vd ring dqng
T6m tdt nQi dung h7c phdn: Hqc phAn ndy trang bf cho ngudi hoc ki6n thric v0 thqc
hanh nhfng, hQ di6u henh thoi gian thrJc, c6u tnic VO vd bO nh6, tfp trinh tr6n kit
nhring. Hqc phAn ndy cdn cung c6p cho nguoi hqc ki6n thric, k! n5ng dC c6 thO xdy
dlmg, ph6t tri6n dugc c6c img dpng trOn kit nhirng. Ngodi r4 hoc phAn ndy cdn girip
ngudi hqc hinh thdnh n6n thrii d0 ring xri dring din trong quri trinh lOp trinh tr6n kit
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t0p
bot

Thgc chuy6n nginh Cim vi do ludng 1

Phdn hdi gian hpc tQp:2(01214)

58.

Diiu ki€n fiAn quydr
DiAu ki€n mdn hgc trwdc: Di6n tri co bin, ki thu4t s6
T6m tdt nQi dung hgc phin; Hqc phan ndy cung cAp cho sinh vi6n ntrirng ki6n thric, k!
ndng vd kinh nghiQm thuc tti ti6n quan d6n c6ng nghQ ban d5n, cdm bi6n vd do lucrng.
Sinh vi6n ducv. c chia nh6m (2-3 sinh vi6n) thr,rc hiQn de tdi thyc tfp v6i stl hufng d6n
cira gi6ng vi6n hoflc nh6n vi6n c6ng ty, doanh nghiQp. OA tai thirc tflp gi6i quy6t bdi
to6n thuc te Hen quan d6n cim bitin do ludng, vi m4ch vd c6ng ngrre uan ddn. M6n
hoc cdn trang bi cho nguoi hoc c6c k! ndng thyc hdnh, ch6 t4o vd thitlt kti san ph6m
nhu tinh torin c6c thdng sO ty thuft, danh gi6 c6c phucrng 6n thi€t kC vd chti tao, b6o
crio k! thuQt vd thuy€t trinh. M6n hgc ndy cdn giirp nguli hoc nlm ducyc c6c quy trinh
so hiru tri tuQ, cric ti6u chuAn nganh vi c6c c6ng u6c, an todn lao d6ng, Oao Aric t<y

thuflt.

59

Thgc t0p chuy6n ngdrnh Cim bi6n vi do lulng 2
Phdn b6 thdi gian hec tQp:2(01214)
Di€u ki€n fiAn quy€t:
Diau kiQn mdn hoc trudc; HQ th6ng nhirng, vi diAu khi6n, giao ti6p m6y tinh, thiot ke
vi m4ch s6 VLSI, Thi6t kC vat ly vi mach CMOS
T6m tat nQi dung h7c phin; Hoc phAn ndy cung cAp cho sinh vi6n nhirng ki6n thfc, k!
n5ng vd kinh nghiQm_ ldm viQc thuc t€ t4i cac c6ng ty li6n quan d6n c6ng nghQ cam
bi6n, vi mach, b6n ddn, do ludng. Thcri gian di thgc tfp girip cho sinh vi6n c6 thOm
ki6n thirc thgc t0 vA c6ng nghQ cAm bi6n vi do luong, vi m4ch vd b6n a6n ao ainn
hucmg t6t hcrn vO lga chgn ngh6 nghiQp vd di6u chinh chi6n luo. c hgc tflp trong ndm
hoc cudi hiQu quA. Sinh vi6n dugc chia nh6m (1-5 sinh viOn) thuc hiQn de- tai thUc tflp
vcvi su huong d5n cua giring vi€n vd nhAn vi6n c6ng ty, doanh nghiQp ldm vC c6m bi6n,
do luong, vi mach, b6n d6n noi sinh vi6n dt5n thgc t4p. Oe tai sinh vi6n 1i6n quan d6n
gi6i quy6t bdi to6n thyc tti d(t ra cho ngdnh cim bii5n do lucrng, vi mach vd c6ng nghQ
ban dfrt. M6n hoc cdn trang bi cho ngudi hoc c6c nguy6n t6c v6 thUc hdnh va ttridit<O
ten p,h* nhu th6ng sO ty ttrrat, d6nh giit citcphucrng an thitit kti, bin c6o k! thudt vi
thuyCt trinh. M6n hgc ndy cfing bao g6m c6c chir dO nhu s0 hiru tri tuQ, c6c ti0u chuAn

Yacac an dric thuQt.

b6n d6n

60.

EiAu kiQn m1n hoc trudc:YQt ly 1, Vat ly 2,Toirn 1, Torin 2,Hoddai cucrng
T(m tdt nQt dung hgc, phdn: M6n hgc ndy cung c6p cho sinh vi6n kii5n thUc toan diQn
vO c6c c6ng nghQ ch6 tao linh kiQn diQn tir micro-nano. C6c k! thuft ch6 tao duoc dd
cQp chi tit5t trong m6n hoc c6 1i6n quan d6n cric linh ki6n micro vd nano trong c6c linh
vuc b6n d6n, fi tinh, quang diQn tu, he th6ng vi co di6n tulnano co diQn tu
(MEMSA{EMS), vi y sinh. M6n hoc bao g6m ciic chri dA co ban nhu ciic nguy6n lf,
c6c quy trinh ch6 t4o vd img dgng cta cdc linh kiQn. Nguy6n lf hoat dQng co b6n cria
c6ngnghQ ch6 t4o sE dugclrinh bay chi ti6t; thOm vdo"d6, .y t6t t*'tfr, c6c c6ng
nghQ ch6 t4o ndy tao thdnh mQt quy trinh 1i6n hqp dC ch6 t4o c6c linh kiQn di6n tu
micro-nano kh6c nhau cfrng sE duoc trinh bdy. CuOi ctng, m6n hgc ndy cf,ng nhim
girip sinh viOn ldm quen
nhAt, dC sinh vi6n c6 thO

vcyr cac
ti6p thu

quy trinh c6ng nghQ

ki6n thric img dirng
nehi0p bAn den.

sin xu6t ch6t b6n ddn ti6n ti6n

nehi0p sau ndy trong ngdnh c6ng
at)+

tryc ti6p tru6c khi bu6c vdo sg



6r.

C6ng nghQ il6ng g6i linh kiQn vi iliQn tfr
Phdn b6 thdi gian hec tQp:2(21014)
DiAu kiQn ti€n q.uyAr: M4ch iliOn
DiAu kiQn m6n hsc truoc: Vat l)t chdt rdn, Vat ly linh kign b6n d6n
T6m tiit n6i dung hgc phdn: MOn hoc ndy cung c5p cho sinh vi6n c6c ki6n vA c6ng
nghQ d6ng g6i linh kiQn b6n d6n, ttr.truy6n th6ng d6n hiQn dai. NQi dung m6n hgc bao
gdm c6c quy trinh d6ng g6i nhu: gin tryc ti{ip flip-chip l6n ciic board mach, tdng khi
ndng di ddy tr6n bang bing c6ch 16ng dong truc ti6p cdc lop mdng hfiu co vd kim lo4i

T6rg c6ch thay vi sri dgng c6ng ngh6 khoan j*Vi" th6ng d4t, vd kh6 ndng tich hqp
tdt cit c6c thdnh ph6n thu d6ng trong bang k6t n6i...Trong m6n hoc ndy, sinh vi6n
cfrng s6. duoc trang bi kitin thirc v6 c6c cdng nghQ d6ng g6i c6 ki6n trric tich hqp ti6n
ti6n nh6t dga tron mach tich hqrp 2.5D (2.5 chiOu) 

"a 
jo (3 chi6u). Th6m vdo d6,

,hyng t5c dQng cria quy trinh d6ng g6i l6n cric tinh ch6t diQn, tinh ch6t nhiQt vd tinh
ch6t co-nhiQt cria linh kiQn tich hqp (IC, cim bitin,...) cfing sE duoc th6o luQn chi tiOt
trong mdn hoc ndy. Mdn hoc sE vd thir vi, ddc biQt trong UOi cann nhirng thay
dOi cach di6n ra YA IC

62.

Ki thuft phfln tfch v$t liQu vir linh kiQn brin
Phdn b6 thdi gian hoc tdp:3(31016)
Diiu kiQn fiAn quyAt: Vat ly linh kiQn b5n d6n
Di€u kiQn m6n hqc trudc: Vat ly 1, Vat ly 2,TodnL,ToAn2,
Tdm tdt nQi dung hpc phin: Trong m6n hoc ndy, sinh vi6n sE duoc_trang bi hiCu bi6t
v6 c6c kh6i niQm cfrng nhu cric phucrng ph6p do ddc trung, th6ng sO ve Aien trd su6t,
d9 linh dQng, ndng dQ pha t4p cira v4t li6u vd linh ki6n Uan aan. Sinh vi6n cfing sE

dugc trang bi _cac phuong ph6p do ph6 bi6n nh5rn drinh gi6 cric d4t tnmg cira linh kiQn
ri , L

ban dan c6 c6u trirc th6ng dpng nhu MOS, MOSFET; cdc ddc tnmg bao g6m: mric
b6y sdu, c6c th6ng sO tai ti6p xric, threshold-voltage, thdi gian s6ng 

",iu 
h4t tai. Ngodi

ra, sinh vi6n cflng sE c6 th6 hi6u duqc c6c k! thudt d{c trung khiic nhau nhu do Hall,
do diQn dung-diQn th6 vd dong-th6. Cudi ctng, sinh vi6n sC duoc trang bi c6c kh6i
niQm vO ti6p xric kim loai-brin d6n vd c6c k! thuft do cta n6, cric tinh chft cira mOi nOi
p-n vd rdo Schottky. Cdc k! thuQt ddc trung h6a hoc vd vft li Gy thuft chirm electron,
ion vd tia X) cffng sE du-ry. c th6o 1u0n

Vft liQu vi quy trinh lithography
Phdn bO thdi gian hec tQp:3(31016)
DiAu kiQn fiAn quy€t:
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64.

C6ng nghQ mirng m6ng
Phdn bO thdi gian hec rQp:3(31016)
DiAu kiQn fiAn quy€r:
Diiu kiQn m6n hoc trudc: Vat ly 1, Ho6 d4i cugng
Tdm tiit nQi Qung hoc phin: Hqc phAn ndy cung c6p cho sinh viOn ki6n thric todn di6n,
tu co b6n d6n chuyOn sdu, vd khoa hoc vd k! thuft mdng m6ng, ldm ndn tang virng
chdc cho viQc nghiCn cr?u vd img dung trong cric ngdnh c6ng-nghi0p c6ng ngh€ cao
nhu diQn tri, b6n d6n, quang hoc, ndng lugng titi t4o, vi cam bi6n. Th6ng qua vi6c hgc
ciic nguy6n ly, nAn tang vd c6c k! thu6t ti6n ti6n, sinh vi6n s0 du-o. c trang ti ki6n thric
v6 c6c quri trinh ling dong, sg hinh thdnh vd ph6t tri6n cia mang m6ng. Hqc phen tQp
trung vdo c6c phucmg ph6p lang dgng ti6n ti6n nhu L6ng dqng Pha Hcri Vat l)t (PVD)
vd Lang dgng Pha Hoi H6a hgc (CVD), d6ng thoi hudng d6n sinh vi6n sri dgng c6c k!
thuft phdn tich d{c tnmg mdng m6ng, bao g6m c6c phuong ph6p quang hoc, diQn tri
vd phdn tich c6u truc mirng m6ng 6 c6rp d6 nano. Ngodi .a,-rinh rlc" sc augc diro t4o
c5c k! $ng xdy aUne m.o hinh to6n hqc de m6 ti chi titit circ qubtrinh lSng dong vi
ph6t tri6n mdng m6ng, d6ng thdi thanh thao trong viQc thu thfp, ph6n tich vd xt ly dt
liQu thyc nghiQm. Nhimg k! ndng ndy s€ d6ng vai trd quan trong trong qurl trinh
nghiOn cr?u vi ph5t tri6n c6c c6ng nghO mang m6ng ti0n ti6n trong iucrng iai. Sau khi
hoan thdnh hoc phAn, sinh vi6n sC c6 khA ndng img dpng hiQu qua mer, thric vdo viQc
ch6 t4o, ph6n tfch vd c6i ti6n c6c mang m6ng phuc v.u cho nghiOn ciru khoa hoc, c6ng
nghQ b6n d5n, quang hoc, vi c6c dg 6n c6ng nghO cao khric. Edng thdi, sinh vion s6
du-o. c trang bi c6c k! ndng ldm vi6c nh6m, tu duy dQc lflp vd kh6 ndng gi6i quytit v6n

65.

de mo1 cuu

uqng tri vd vft ly nguyCn tu
sinh vi6n ngdnh Vat li k! thuft

ph0n tich nhu quang di6n tir. M6n hoc ndy cfing sE trang bi cho sinh vi6n c6c kh6i
ni6m vC khoa hoc vd c6ng nghQ brin d6n hiQn d4i, diOu ndy girip b4n sEn sang ti6p tgc
hoac b6t dAu nghiCn cuu trong linh vuc ndy ho6c

c6ng nghQ b6n d6n,
ldm vi6c trong c6c ngdnh c6ng

nghi€p li6n uan d6n khoa hgc vd nano vd img dpng.

n[m thri tu. Mgc ti6u ctra m6n hoc Id gicri thiQu c6c kh6i niQm chinh trong khoa hoc bA
mat vq giao diQn; dic biQt tQp trung vdo c6u truc diQn tir. M6n hoc sE cung c6p c6i

.A :.
nhin t6ng quan v6 cric hiQn tuqng t4i giao diQn vd c6c img dung li6n quan, gicri thi6u
c6c nguycn ly vQt llf co b6n vd hucrng d6n viQc xiy dpng k! nang phan tich-dc m6 t6
c6c hiQn tuqng ndy du6i dang to6n hoc. cdc cht dA bao gom nhiQt dQng lgc hgc b6
mdt, rdo thc Schottky vd band-offsets trong b6n d5n, c6u truc ving; vir c6c k! thuQt

Ki thuflt chin kh6ng
Phdn b6 rhdi gian hec tQp:3(2l116)
DiAu kiAn ti?n quy?t: Vat l), I
DiAu ki€n m6n hoc trudc: To6n 1, Tohn2
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thict bi phpc vu c bdn d6n ho{c c6c li6n quan truc ti6p d6n c6ng nghQ
ban ddn.chil

Thgc t$p chuy6n ngirnh Cdng nghQ brln
Phdn bO thdi gian hpc rQp:2(01214)
Di€u kiAn tiAn quy1t:
DiAu kiQn m1n hoc trudc:
T6m tiit nQi dung hpc phdn:.Hgc phAn niry cung c6p cho sinh vi6n ntrirng ki6n thric, k!
ndng vd kinh nghiQm thuc t6 ti6n quan d6n ch6 tao, d6ng g6i vd ki6m thri linh ki6n b6n
dan. Sinh vi6n duoc chia nh6m (2-3 sinh vi6n) thuc hi6.n dC tdi thgc tflp voi sg irucrng
r!ddn cua grang vi0n hodc nhdn vi€n c6ng ty, doanh nghiQp. Dc tei thr,rc tfp gi6i quy€t

bdi torin thgc t6 h6n quan r16n ch6 t4o, d6ng g6i vd ki6m thir linh kiQn Ua" aan. ff4On
hoc cdn trang bi cho ngudi hoc c6c k! ndng thuc hirnh, ch€ t4o vd thi6t k6 san phAm
nhu tinh todn c6c thQng so t y thudt, ddr/r. gi6, c6c phuong 6n thi6t k6 vd chc tao, b6o
c6o k! thudt vd thuy6t trinh..MOn hgc ndy cdn girip ng*oi hg. nim ducyc c6c quy trinh
so hiru tri tuQ, c6c ti€u chuAn nganh vd ciic c6ng u6t, an todn lao dQng, Aao dtrc t<y

I
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Thgc tip chuy6n ngdrnh C6ng nghQ brfn
Phdn b6 thdi gian hoc tdp:2(01214)
Diiu kiQn fiAn quy€t:
Di€u ki€n m1n hoc trwdc:
T6m tdt nQi dung hoc phd.n: Hoc phAn ndy cung c6p cho sinh vi6n ntrirng ki6n thric, k!
ndng vd kinh nghiQm ldm viQc thr,rc t€ t4i cdc c6ng ty li6n quan d6n c-6ng nghQ cam
bi6n, vi m4ch, b1n $5n, do lucrng. Thcri.gian di thpc tap girip cho sinh rie, .o thc-
ki6n thric thgc tti vd c6ng ngh6. 

-6m 
bicn ve do lucrng, vi.m4ch vd brin a6n dc ainh

hudng t6t hcrn ve lga chgn nghA nghiQp vd di6u chinh chi6n lugc hgc tdp trong ndm
hoc cu6i hi6u q}6. Sinh vi6n ducrc chia-nh6m (1-5 sinh vi6n) thpc hiQn dC tdi thuc tap
vcri su hucmg dAn cria gi6ng vi6n vd nhdn vi6n c6ng ty, doanh nghiQp ldm vC cim bi6n,
do lucrng, vi mach, bdn dAx noi sinh vi6n d6n thuc tflp. OA tai sinh vi6n li6n quan d6n
gi6i quy6t bdi torln thgc tti d4t ra cho ngdnh cdm bitin-do lucrng, vi mach vd c6ng nghQ
bdn dan. Mdn hoc cdn trang bi cho nguoi hoc c6c nguy6n tac ve thyc hdnh va tfri6t t<C

san phAm nhu th6ng sO tcy thu6t, danh. gi6 cacphucrng 6n thi6t tC, brio crio k! thuflt vd
thuy6t trinh. M6n hoc ndy cf,ng bao g6m c6c cht d6 nhu s0 hiru tri tu6, c6c tieu chuAn

.,

68

va cac an dric t.

69

2(0t2t4)

phdn; M6n thuc t6p t6t nghiQp c6 muc tiOu giirp ngudi hgc nh{nT6m tiit n7i dung hgc
duo. c c6c v6n dC ky thuat. X6c dinh du-o. c nhimg y6u cAu k! thu4t c6 liOn quan

V hanh vd drinh cua cac
Kho6luin nghiQp
Phdn b6 thdi gian hqc tQp:7
Diiu kiQn fiAn quyiit:

70. Diiu ki€n m6n hoc trudc:
T6m tdt nQi dung hoc phd.n: Khorl tuan t6t muc ti6u girip
ducyc c6c c6ng cu thu th6p dt li6u. Ph6t

nghiQp c6
tri6n duoc y tucrng, tao

ngucri hoc sir dung
,;,ra ouoc san pnam.

Tinh toan duoc vd drinh gi6 duoc c6c k6t
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qud ph6n tich thuc nghi6m.



10. Co s&vft ch6t phgc vg hgc tfp
10.1. Cr[c xu6mg, phdng thi nghiQm vi crflc hQ thSng thi6t bi thi nghiQm quan trgng

- Phdng thi nghiQm v4t ly

- Phdng thi nghiQm c6ng nghQ vflt liQu

10.2. ThuviQn, trang Web

Thu viQn truong DH SPKT TPHCM http://lib.hcmute.edu.vn/

11. Hutfng d6n thr;c hiQn chuorrg trinh

a. Chuong trinh ddo t4o dugc tri6n khai theo quy chii deo tao tlar hqc h0 chinh quy theo hQ

thting tin chi hiQn hdnh cria BQ GD&DT vi ctra trulng DH SPKT Tp.HCM.

Gid quy dinh tinh nhu sau:

1 tin chi : 15 titlt giang day ly thuy6t ho{c thio lufln trOn lorp

:30 gid thi nghiQm ho{c thlrc hanh

:45 gid tU hec

: 45 + 90 gi<r thuc t4p t4i co s&.

: 45 + 60 gio thgc hiQn dd 6n, khod lufn t6t nghiQp.

^A56 gio cria m6n hgc ld bQi s6 cria 15.

b. ChuAn dAu ra ngoqi ngfr duo. c HQi d6ng Khoa hgc Ddo t4o trucrng quy6t dfnh vdo dAu

sU ph6t tri6n trinh ttQ

m6n hec trong hgc
chuong trinh ph6t

tri6n n[ng lgc ngoaingfi theo AC an cira Nhi

KT.HIEU TRIJONG KT.TRTIONG KHOA
PHO TRTIOI{G KHOATRTIOIYG

PGS.TS. trin fuin lnl

Thanh Hii

BAI HOC S!!
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