KET QUA KHAO SAT CHUAN PAU RA CHUONG TRINH PAO TAO KY
THUAT DPIEN-PIEN TU KHOA D21

Thoi gian khao sat: Tir 10/12/2025 dén 31/12/2025
S6 luong sinh vién khao sat: 124 sinh vién

1.1: CLO1: Dién giai dwgc cac khai niém co ban trong ly thuyét thong tin

CLO1: Dién giai duoc cac khai niém co ban trong 1y thuyét thong tin

459 Trung binh: 3.02 124 luot tra 101
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1.2: CLO2: Van dung dwoc cac khai niém co ban trong 1y thuyét thong tin vao thue
hién phan tich cac hé thong thong tin

CLO2: Van dung duoc cac khai niém co ban trong 1y thuyét théng tin vao
thuc hién phan tich cac h¢ thong thong tin

Trung binh: 2.95 124 lugt tra 161
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1.3: CLO3: Giai thich dwgc cac nguyén ly co ban cua ly thuyét thong tin trong qua
trinh thiét ke cac hé thong thong tin

CLO3: Giai thich dugc cac nguyén 1y co ban cua ly thuyét thong tin trong
qua trinh thiét ke cac h¢ thong thong tin

Trung binh: 2.94 124 luot tra 101
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2.1: CLO1: M ta hé thong mach dién tir sir dung dam bao cac quy chuin vé an
toan mach dién tir va tiéu chi ky thuat

CLO1: M5 ta hé thong mach dién tir sit dung dam béo cac quy chudn vé
an toan mach dién tir va tiéu chi k¥ thuat

Trung binh: 3.12 124 luot tra 101
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2.2: CLO2: Phat trién mot mach dién tir don gian, hoat dong on dinh dwa trén so
do nguyén ly thuc té duwgc irng dung trong mot chu de cu the

CLO2: Phat trién mot mach dién tir don gian, hoat dong 6n dinh dya trén
so do nguyén ly thuc t€ dugc ng dung trong mdt chu dé cu thé

Trung binh: 3.15 124 luot tra
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2.3: CLO3: Thuc hién hiéu qua cic hoat ddong nhém nhim dat dwge muc tiéu chung

CLO3: Thuc hién hi¢u qua cac hoat dong nhém nham dat duoc muc tiéu

chung .
Trung binh: 3.17 124 luot tra
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3.1: CLO1: Mb ta kién triic mang cam bién sir dung dam bio cic quy dinh vé an
toan va tiéu chuan ky thuat

CLO1: M5 ta kién trac mang cam bién str dung dam bao cac quy dinh vé
an toan va ti€u chuan ky thuat

Trung binh: 3.03 124 luot tra 101
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3.2: CLO2: Trién khai thanh cong mdt niit cim bién trong mang cam bién (tir phan
cirng dén phan mém)
CLO2: Trién khai thanh cong mot nut cam biép trong mang cam bién (tir
phan ctrng dén phan mém)
Trung binh: 3.11 124 luot tra 10i
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3.3: CLO3: Phat trién mot hé thong IoT don gian, hoat dong hi¢u qua trong moi
tr1r0’ng thuc té dua trén mo hinh mang cam bién duge rng dung mot linh vue cu
thé

CLO3: Phat trlen mot hé théng ToT don gian, hoat dong hiéu qua trong
moi truong thyc t& dwa trén mo hinh mang cam bién dugc ing dung mot
linh vuc cu thé

Trung binh: 3.06 124 luot tra 101

50%
a5 44%

(V]
40%
359 34%

(V]
30%
25%

20%

15% 12%
0%
0 1 2 3

3.4: CLO4: Thuec hién hiéu qua cic hoat ddng nhém nham dat dwge muc tiéu chung

CLO4: Thuc hi¢n hi€u qua cac hoat dong nhom nham dat duoc muc tiéu
chung
Trung binh: 3.13 124 luot tra 101
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4.1: CLO1: Nim dwoc kién triic dién hinh ciia hé thong nhiing, dic diém hé thong
nhing

CLO1: Nam duoc kién tric dién hinh cua hé théng nhung, dac diém hé

thong nhing
Trung binh: 3.05 124 luot tra 101
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4.2: CLO2: Nim dwoc ciu tao thanh phan phan cimg ciia hé¢ thong nhiing. Nim
dwgc cac thanh phan phan mém cia hé thong nhiing

CLO2: Ném dugc cau tao thanh phén ph‘ﬁn cling cua hé thong nhung.
Nam dugc cac thanh phan phan mém cua h¢ thong nhiing

Trung binh: 3.02 124 luot tra 101
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4.3: CLO3: Nam dwoc khai niém h¢ diéu hanh thoi gian thyc va cic khai ni¢ém
kernel, tién trinh, tiéu trinh, da nhi¢m, lap lich, dong b¢

CLO3: Nidm dugc khai niém hé diéu hanh thoi gian thuc va cac khai niém
kernel, tién trinh, ti€u trinh, da nhi€m, 1ap lich, dong bo

Trung binh: 2.98 124 luot tra 161
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4.4: CLO4: Biét thiét ké cai dit cac h¢ thong nhing
CLO4: Biét thiét ké cai dat cac hé thong nhing

4500 Trung binh: 2.99 124 luot tra 101
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5.1: CLO1: Phin tich mach dién tir, qua trinh thiét ké mach dién tir

CLO1: Phan tich mach dién tir, qua trinh thiét ké mach dién tu

Trung binh: 3.19 124 luot tra 161
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5.2: CLO2: Thiét ké dwoe mach dién tir dwa trén cong cu phin mém

CLO2: Thiét ké duge mach dién tir dya trén cong cu ph';‘ln mém

Trung binh: 3.24 124 luot tra 101
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5.3: CLO3: Tuén thii cic nguyén tic thiét ké mach dién tir

CLO3: Tuan thi cac nguyén tic thiét ké mach dién tir

o Trung binh: 3.22 124 luogt tra 101
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5.4: CLO4: Thuc hién hiéu qua cic hoat ddng nhém nhim dat dwge muc tiéu chung

CLO4: Thuc hién hiéu qua cac hoat dong nhém nham dat dugc muc tiéu
chung

Trung binh: 3.27 124 luot tra 1oi
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6.1: CLO1: Xac dinh, md ta cac van dé ky thuit trong hé thong sé

CLO1: Xac dinh, mé ta cac van dé k¥ thuat trong hé thong s6

Trung binh: 3.06 124 luot tra 101
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6.2: CLO2: Thiét ké va md phong hé thong sb sir dung ngon ngir mé ta phin cimg

CLO2: Thiét ké va md phong hé thong sb sir dung ngon ngit mé ta phan
cung
Trung binh: 3.09 124 luot tra 101
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6.3: CLO3: Tham gia tich cyc hoat dong nhom, giao tiép va hop tac hiéu qua dé
thwe hién bai tap 16m hoc phan

CLO3: Tham gia tichﬁ cuc hoat dong nhom, giao tiép va hop tac hiéu qua
de thyc hién bai tap 16n hoc phan

Trung binh: 3.15 124 lugt tra 101
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7.1: CLO1: Nim dwoc cu triic cAu tao, cac thanh phan ciia cac kit nhing

CLO2: Ap dung cac kién thuc d3 hoc dé lua chon kit phu hop cho dd an

mon hoc
Trung binh: 3.0 124 luot tra 101
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7.2: CLO2: Ap dung cac kién thirc da hoc dé lwa chon kit phu hop cho @6 4n mén
hoc

CLO2: Ap dung cac kién thuc d3 hoc dé lua chon kit phu hop cho dd 4an
mon hoc
Trung binh: 3.0 124 luot tra 101

45%
40%

40% 36%
35%
30%
25%
20%
15% 13%

0,
10% 6%

0,
]

0 1 2 3 4

7.3: CLO3: Hoan thién thiét ké, md phong va sira 16i dwoc thiét ké
CLO3: Hoan thién thiét ké, mo phong va sira 16i dugc thiét ké

son Trung binh: 3.04 124 luot tra 101
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7.4: CLO4: Demo dworc thiét ké trén cac kit trong thue té
CLO4: Demo duoc thiét ké trén céc kit trong thyc té

Trung binh: 3.04 124 luot tra 101
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8.1: CLO1: Phin tich ciu triic h¢ thong ghép noi thiét bi ngoai vi, bao gdm cong
song song, cong noi tiep, chuyén doi so - twong tw va cac chuan dong géi dir licu
mot cach chinh xac va c6 h¢é thong

CLOL: Phan tich cau trac hé thong ghép nbi thlet bi ngoai vi, bao gom
cong song song, cong nbi tiép, chuyén doi s - twong tw va cac chuan
dong goi dit liéu mot cach chinh x4c va cé hé théng

Trung binh: 2.97 124 luot tra 101
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8.2: CLO2: Thiét ké giao tiép giira vi diéu khién/may tinh véi cac thiét bi ngoai vi
thong qua cac giao thire nhw UART, SPI, USB, RS-232 va chuén giao tiép song
song dap wng ding yéu cau k¥ thuit va dam bao t6i wu hiéu suit

CLO2: Thiét ké giao tiép giira vi diéu khién/may tinh véi cac thiét bi
ngoai vi thong qua cac giao thire nhuw UART, SPI, USB, RS-232 va chuan
giao tiép song song dap tmg dung yéu cau k¥ thuat va dam bao t6i uru hidu

sut
" Trung binh: 2.99 124 luot tra 1oi
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8.3: CLO3: Danh gia phwong phap ghép ndi phu hop cho tirng ing dung, dam bao
tudn thii nguyén tac ky thuit trong thiét ké, trién khai hé thong dién — dién tir mot
cach hgp ly va hiéu qua

CLO3: Danh gia phuong phap ghép nbi phu hop cho tung tmg dung, dam
bao tuan thu nguyén tic k¥ thuat trong thiét ké, trién khai hé théng dién —
dién tir mot cach hop 1y va hiéu qua

Trung binh: 2.95 124 luot tra 101
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9.1: CLO1: Thiét ké, mb phéng va phat trién hé thong s6 phirc tap bing
CPLD/FPGA, dap trng yéu cau ky thuat va danh gia dugc hi¢u qua hoat dong

CLOI: Thiét ké, mo phong va phat trién hé thong s phirc tap bang
CPLD/FPGA, dap ung yéu cau ky thuat va danh gid dugc hiéu qua hoat

dong
Trung binh: 3.04 124 luot tra 101
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9.2: CLO2: Tuén thii cic nguyén tic dao dirc va trach nhiém nghé nghiép trong
qua trinh thiet ke va trién khai h¢ thong so

CLO2: Tuan tha cac nguyén tic dao dirc va trach nhiém nghé nghiép
trong qua trinh thiét ké va trién khai hé thong so

Trung binh: 3.1 124 lugt tra 101
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9.3: CLO3: Lam viéc nhom hi¢u qua dé phan tich va giai quyét van dé phirc tap
trong thiét ke hé thong so trong thoi gian quy dinh

CLO3: Lam viéc nhom hiéu qua dé phéan tich va glal quyét van dé phic
tap trong thiét ké hé thng sd trong thoi gian quy dinh

Trung binh: 3.12 124 luot trd 101
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10.1: CLO1: Van dung dwoec kién thirc vé hé thong VLSI, nguyén 1y thiét ké vi
mach

CLOL1: Van dung dugc kién thire vé hé thong VLSI, nguyén 1y
thiét ké vi mach

Trung binh: 3.06 124 luot tra 101
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10.2: CLO2: Md phéng, kiém tra va toi wu héa thiét ké vi mach va do kiém chit
Iwgng khi ché tao vi mach

CLO2: Mb phéng, kiém tra va téi wu hoa thiét ké vi mach va do kiém
chat lugng khi ché tao vi mach

Trung binh: 2.98 124 luot tra 101
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10.3: CLO3: Phén tich mach s6 t6 hop, tuin tw va hé VLSI vao hé thong thue té

CLO3: Phan tich mach sb to hop, tué?m tu va hé VLSI vao hé théng thuc
te
Trung binh: 2.99 124 luot tra 101
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11.1: CLO1: Ap dung tri thirc toin hoc, vat 1y, co' s¢' nganh va chuyén nganh dé
gidi quyét cac van dé trong linh vue di€én, dién tir

CLO1: Ap dung tri thirc toan hoc, vét ly, co s nganh va chuyén nganh dé
giai quyét cac van dé trong linh vuc dién, dién tir

0 Trung binh: 3.24 124 luot tra 101
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11.2: CLO2: Vin dung Kién thirc khoa hoc va cong nghé ciia nganh hoc dé phan
tich dwge cac van deé cua cda cac hé thong dién- dién ti

CLO2: Van dung kién thirc khoa hoc va cong nghé cua nganh hoc dé
phéan tich dugc cac van dé cta cua cac h¢ thong dién- dién tir
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11.3: CLO3: Van dung cac k¥ thuit, cong ngh¢ va cong cu phu hep dé thiét ké hé
thong dién, dién tir

CLO3: Van dung céac ky thuat, ,céng nghé va cong cu phu hop dé thiét ké
hé thong dién, dién tir

Trung binh: 3.24 124 luot tra 101
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11.4: CLO4: Thé hién pham chét dao dirc va trach nhiém nghé nghiép
CLO4: Thé hién phém chét dao duc va trach nhiém nghé nghiép
700, Trung binh: 3.32 124 luot tra 16i
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11.5: CLO5: Van dung k¥ niing lam viéc nhom dé giai quyét cac nhi¢ém vu trong
cong viéc thuce tip dudi s huwdng dan va giam sat cia ngudi phu trach

CLOS5: Van dung k¥ nang lam viéc nhém dé giai quyét cac nhiém vu
trong cong vi¢ce thyuc tdp dudi sy hudng dan va gidm sat cia nguoi phu

trach
Trung binh: 3.3 124 luot tra 101
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12.1: CLO1: Ap dung Kién thirc khoa hoc va cong nghé ciia nganh hoc dé xac dinh
cac giai phap nham gidi quyét van dé ky thuat trong cac hé thong dién - dién tir

CLO1: Ap dung kién thirc khoa hoc va cong ngh¢ cua nganh hoc dérxéc
dinh cac gidi phap nham giai quyét van deé k¥ thuét trong cac h¢ thong
dién - dién tir
Trung binh: 3.21 124 luot tra 101
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12.2: CLO2: Phén tich giai phap lién quan dén Iinh vue dién - dién tir dam bio cac
yéu cau ky thuat va dap ‘rng muc tiéu dat ra

CLO2: Phan tich giai phép lién quan dén linh vuc dién - dién tir dam bao
cac yéu cau k¥ thuat va dép ing muc tiéu dat ra

Trung binh: 3.19 124 luot tra 101
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12.3: CLO3: Thiét ké phan cirng va phin mém, phin tich dir liéu dé danh gia hiéu
qua hoat dong cia h¢ thong dién — dién tir
CLO3: Thiét ké phan cimg va phan mém,’ phan tich dit liéu dé danh gia
hiéu qua hoat dong cta hé thong dién — dién tir
Trung binh: 3.23 124 luot tra 161
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12.4: CLO4: Thé hién dwgc dao dirc va trach nhiém nghé nghi¢p trong cac thiét
ke, trién khai cac hé thong dién tir

CLO4: Thé hién duoc dao duc va trach nhiém nghé nghiép trong céac thiét
ke, trién khai cac h¢ thong dién tu

0 Trung binh: 3.26 124 luot tra 101
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12.5: CLOS: Van dung k§y ning lam vi¢éc nhém trong nhom nganh dién tir hoac
trong nhém da nganh nham gidi quyét van dé hiéu qua

CLOS: Van dung ky nang lam viéc nhém trong nhom nganh dién tur hoac
trong nhom da nganh nham giai quyét van dé hiéu qua

5000 Trung binh: 3.27 124 luot tra 101
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12.6: CLOG6: Vin dung ki tét ning giao tiép trong nganh dién - dién tir

CLOS: Van dung ky nang lam viéc nhém trong nhom nganh dién tur hoac
trong nhém da nganh nham giai quyét van de hiéu qua

5000 Trung binh: 3.27 124 lugt tra 101
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