DAl HOC QUOC GIA HA NOI CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DAI HOC CONG NGHE Doc 1ap — Tw do — Hanh phuc

CHUONG TRINH PAO TAO PAI HQC
(Ban hanh kém theo Quyét dinh so: 3085 /OP-PHCN ngay 31 thdng 12 ndm 2025
cua Hiéu truong Truong Pai hoc Cong nghé)

TRINH PQ: PAI HOC
NGANH: K¥ thuit niing lwong
MA SO: 7520406

PHAN I: GIOI THIEU CHUNG VE CHUONG TRINH PAO TAO
A. Mot sb thong tin vé chwong trinh dao tao
- Tén nganh dao tao:

+ Tiéng Viét: K¥ thuat ning luong
+ Tiéng Anh: Energy Engineering

- Tén chuong trinh dao tao:

+ Tiéng Viét: K§ thuat nang luong
+ Tiéng Anh: Energy Engineering

- M3 s6 nganh dao tao: 7520406
- Ngbn ngit dao tao: Tiéng Viét
- Danh hiéu t6t nghiép: K su
- Thoi gian dao tao: 4,5 nam
- Tén van bang sau tot nghiép:
+ Tié',ng Viét: Ky su nganh Ky thuat nang lugng
+ Tieng Anh: The Degree of Engineer in Energy Engineering
- Bon vi dao tao: Truong Pai hoc Cong nghé¢, PHQGHN

- bon vi chuyén mon: Khoa Vit ly Ky thuat va Cong nghé Nano

B. Muc tiéu cia chwong trinh dao tao

1. Muc tiéu chung

Muc tiéu chung cua chuong trinh dao tao Ky thudt nang luong ctia Truong Pai hoc Cong
nghé - Pai hoc Qudc gia Ha Noi 14 dao tao K§ su chat lugng cao c6 kién thirc va ki ning
vé K¥ thuat nang luong, c6 pham chat chinh tri, dao dirc nghé nghiép, kha niang tu phat trién
nghé nghiép va hoc tap subt doi, tiép can cac chuin muc gido duc dai hoc Qubc té, dong
gop tich cuc vao su phat trién nén kinh té va xa hoi tri thirc ciia dat nudc thong qua viée
trang bi kién thirc va k¥ nang vé niang luong, cong nghé/ky thuat nang lugng, thiét bi niang

luong, quan ly va sir dung an toan nang luong, tu duy cong nghé, niang luc ing dung tri tué¢
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nhan tao, tinh than khai nghiép, ddi méi sang tao cho nguoi hoc. Nguoi hoc sau khi tbt

nghiép c6 kha nang lam viéc ¢ nhiéu vi tri nhu k§ su quan 1y ning lugng/ky thuat/san xuat,

thiét ké day chuyén, chuyén giao cong nghé va tng dung thiét bi cong nghé mdi tai cac tap

doan, cong ty k¥ thuat, co quan quan 1y, vién nghién ctru va trudng dai hoc. Ngoai ra, nguoi

hoc cling c6 thé tiép tuc hoc 1én sau dai hoc, dong thoi dap tng dugce cac yéu cau cua moi

truong lam viéc da dang trong nudc va quoc t€ vé Ky thuat nang lugng va céc linh vyc lién

quan.

2. Muc tiéu dao tao (PEO)

Chuong trinh dao tao duoc thiét ké nham muc tiéu dao tao K¥ sw nganh K¥ thuit ning

lwgng c6 kha nang dat duoc cac nang luc sau:

PEOL1. Van dung nén tang gido duc sau rong va kién thirc va k¥ ning vé ning luong,
cong nghé/ky thuat nang luong, thiét bi nang luong, quan 1y va st dung an toan nang
luong dé giai quyét cac van dé trong linh vuc K§ thuat nang luong, dap ung nhu cau
nhiéu linh vyc khac nhau, bao gdm doanh nghiép, co quan nha nudc va t6 chirc qudc

te, cting nhu ti€p tuc hoc tap va nghién ctru & bac hoc cao hon.

PEO2. K§¥ ning giao tiép hiéu qua, kha nang lanh dao va lam viéc nhom trong mai
truong da linh vuc, ton trong su cong bang va thuc ddy hoa nhap; dong goép vao su

phat trién ctia cong dong chuyén mon va xa hoi trong linh vue K¥ thuat ning luong.

PEO3. Thiét ké va trién khai cac giai phap k¥ thuat c6 can nhic dén yéu t6 con
nguoi, xa hoi, moi trudng va phat trién bén vimng; thé hién trach nhiém dao dic va
nghé nghiép trong viéc giai quyét cac thach thirc toan cau. Pong thoi chu dong hoc
tap sudt doi thong qua tu hoc, nghién ctru hodc cac hoat dong phat trién chuyén mén,
phat huy tinh than khéi nghiép va d6i méi sang tao nham thich tng véi su thay doi

nhanh chéng cta khoa hoc — cong nghé va nhu cau xa hoi.

C. Théng tin tuyén sinh

Thuec hién theo dé an tuyén sinh hang nim cua Nha trudng.

PHAN II: CHUAN PAU RA CUA CHUONG TRIiNH PAO TAO
A. Chuin dau ra (PLO)
Céc Chuén dau ra (CDR) ctia Chuong trinh dao tao (CTDT) bao gdm CBR kién thirc, CDR

k¥ ning va CBR mtc tu chu va trach nhiém. CDR bao gém cac muc (1) dén (7) nhu sau:

1. CDR Kkién thire

PLO1. C6 kha nang 4p dung cac nguyén tac k¥ thuat, khoa hoc va toan hoc dé xac
dinh, trinh bay va giai quyét cac van dé k¥ thuét phuc tap.



- PLO2. C6 kha ning ap dung thiét ké k¥ thuat dé tao ra cac giai phap dap Gng céac
nhu cau cu thé, ¢6 can nhic dén sic khoe cong déng, an toan va phuc loi, cling nhu

cac y€u t0 toan cau, van hoa, xa hoi, moi truong va kinh te.
2. CDR k¥ néng

- PLO3. C6 kha ning giao tiép hiéu qua véi nhiéu ddi tugng khac nhau; c¢6 ning luc
ngoai ngit tuong duong trinh do tdi thiéu 3/6 ctia Khung niang luc ngoai ngir 6 bac

dung cho Vi¢t Nam.
- PLOA4. C6 kha nang phat trién va thyc hién giai phap pht hop, phén tich va dién giai

dir liéu, sir dung tu duy k¥ thuat dé dua ra két luan.

- PLOS5. C6 kha ning 1am viéc hiéu qua trong nhém, thé hién kha ning lanh dao, xay
dung méi trudng hop tac, thiét 1ap muc tiéu, 1ap ké hoach cong viéc va hoan thanh

nhiém vu.
3. CDR muirc ty chi va trach nhiém

- PLO6. C6 kha nang tiép thu va ap dung kién thirc méi khi can thiét, sir dung céac
chién luge hoc tap phii hop bao dam kha ning hoc tap sudt doi.

- PLO7. C6 kha ning nhan thirc trach nhiém dao duc va nghé nghiép trong cac tinh
huéng k¥ thuat va dua ra quyét dinh c6 can nhac dén tac dong toan cau, kinh té, moi
truong va xa hai.

4. Vi tri viéc 1am ma sinh vién c6 thé dam nhiém sau khi tot nghiép

Sinh vién t6t nghiép nganh K§ thuat ning lugng c6 nhiéu co hdi viéc lam hap dan trong bdi
canh nhu cau toan cau vé ning luong bén vimng va chuyén dich xanh ngay cang ting manh.
Véi nén tang kién thirc vitng chac va ky nang k¥ thuat thuc tién, sinh vién c6 thé dam nhan
cac vi tri sau:

- K§ su phat trién hé thong ning luong tai tao: Tham gia thiét ké, xay dung, van hanh va t6i
uu cac hé théng nang lugng mat troi, gio, thuy dién nho, nang lugng sinh khdi va nhién liéu
hydro tai cac cong ty k¥ thuét, nha thau EPC, startup cong ngh¢ hoac td churc quéc té.

- K¥ su quan 1y va t6i uu hiéu sudt nang lugng: Phan tich dit liéu tiéu thy ning luong cia
tdoa nha, nha may, hé thong cong nghiép, khu do thi; dé xuat va trién khai cac giai phap tiét
kiém ning luong, nang cao hiéu qua van hanh tai cac doanh nghiép san xuét, cong ty tu vin
hoic to chirc kiém toan ning luong.

- K¥ su hé théng dién va luu trit ning luong: Quan 1y, gidm sat va van hanh ludi dién truyén
tai — phan phdi; tham gia vao qua trinh chuyén do6i lu6i dién thong minh (smart grid), két
ndi nguén dién phan tan va hé théng luu trir tai cac don vi nhu EVN, Téng cong ty dién luc,
hoic cong ty ha ting nang luong tu nhan.

- K§¥ su quan 1y du 4n ning lugng: Phdi hop 1ap ké hoach, thiét ké, tham dinh va trién khai
cac dyu an dién mat troi, dién gio, dién sinh khéi hodc hé théng luu trit nang lugng; lam vige
tai cac cong ty tu vén, to chirc phat trién hodc quy dau tu ning lugng trong nudc va qudc
te.



ning luong méi, hé thong chuyén d6i — tich trit nang luong, tri tué nhén tao trong tdi wu hoa
hé théng; 1am viéc tai vién nghién ciru, phong thi nghiém cong nghé, cac startup hodc cong
ty cong ngh¢ cao.

- Chuyén gia tu van chinh sach ning luong — moi trudng: Phan tich, danh gia va dé xuét
chinh sach trong linh virc ning luong, chuyén dich xanh, phat trién bén viing; c6 thé 1am
viée tai cac t6 chirc qudc té (UNDP, GIZ, ADB), t6 chirc phi chinh phu, vién chién lugc —
chinh séach.

- Giang vién, nha gido duc hodc hoc gia: Tham gia giang day va nghién ctlru trong linh vuc
k¥ thuat nang lugng tai cac co s& giao duc dai hoc, cao déng hodc trung tdm dao tao nghé,
ddng thoi c6 kha ning tiép tuc hoc 1én trinh d6 cao hon & trong va ngoai nudc.

5. Kha ning hoc tip, nang cao trinh dd sau khi tét nghiép

Sau khi t6t nghiép, k¥ su Ky thuat ning luong c6 kha ning tiép tuc hoc tip va ning cao
trinh d6 chuyén mon & ca trong va ngoai nude. Sinh vién c6 nén tang kién thirc virng chic
vé k¥ thuat, tu duy hé thong, nang luc phan tich va giai quyét van dé, dap tmg yéu cau dau
vao cua cac chuong trinh dao tao sau dai hoc nhu thac si, tién si trong cac linh vyc lién quan
nhu k¥ thudt nang luong, k¥ thuat dién, ky thuat moi truong, quan 1y nang luong, khoa hoc
vat li¢u, vat li€u va linh kién, va chinh sach nang luong...

Ngoai ra, k¥ su K thuat ning luong con c6 kha nang hoc tap sudt doi thong qua cac khoa
dao tao ngan han, ching chi chuyén sau (vi du: quan Iy du 4n, quan Iy ning luong, thiét ké
hé thdng ning luwong tai tao, phan mém mo phong k¥ thuat...), hodc chuyén doi nghé nghiép
lién quan dén cong nghé sb, ty dong hoa, va kinh té k¥ thuat. V4i nén tang lién nganh va tu
duy hién dai, nguoi hoc cé thé thich ung tdt voi su thay d6i nhanh chong cua thi truong lao

dong va cong nghé.

B. Ma tran quan hé PLO va PEO



Ma PLO

Noi dung chuan dau ra

Doi sanh v6i muc tiéu dao tao cu

thé

PEO1

PEO2

PEO3

PLOI

C6 kha nang ap dung cac nguyén tac ky
thuat, khoa hoc va toan hoc dé xac dinh,
trinh bay va giai quyét cac vin dé ky thuat
phuc tap.

PLO2

C6 kha nang ap dung thiét ké ky thuat dé
tao ra cc giai phap dap tmg cac nhu cau
cu thé, co can nhic dén stc khoe cong
ddng, an toan va phuc loi, ciing nhu cac
yéu td toan cau, vin hoa, xa hdi, moi
truong va kinh té.

PLO3

C6 kha ning giao tiép hiéu qua véi nhiéu
d6i tuong khac nhau; c6 ning luc ngoai
ngir trong dwong trinh d6 ti thiéu 3/6 cua
Khung nang luc ngoai ngit 6 bac dung cho
Viét Nam.

PLO4

C6 kha ning phat trién va thuc hién giai
phap phu hop, phéan tich va dién gidi dir
liéu, str dung tu duy k¥ thuat dé dua ra két
luan.

PLOS

Co6 kha nang lam vi¢c hi¢u qua trong
nhém, thé hién kha nang lanh dao, xay
dung méi truong hop tac, thiét 1ap muc
ti€u, lap ké hoach cong viéc va hoan thanh
nhiém vu.

PLO6

C6 kha nang tiép thu va ap dung kién thirc
m&i khi can thiét, str dung cac chién lugc
hoc tap phu hop bao ddm kha nang hoc tap
suot doi.

PLO7

C6 kha nang nhan thuc trach nhiém dao
dtrc va nghé nghiép trong cac tinh hudng
k¥ thuat va dua ra quyét dinh c6 can nhéc
dén tac dong toan cau, kinh té, moi truong
va xa hoi.




Chuin Diu Ra

Chi s6 thue hién

Ky sw

Kién thire

PLO1. C6 kha nang ap dung cac nguyén tac ky thuat,
khoa hoc Vf}t toan hoc dé xac dinh, trinh bay va giai
quyet cac van dé ky thuat phuc tap.

PI1.1. Xac dinh cac van d& k¥ thuat can giai quyét lién quan t6i
K¥ thuat nang luong.

PI1.2. M6 hinh hoa van dé trong K§ thuat ning lugng thong qua
phan tich toan hoc hoac k¥ thuat.

PI1.3. Phan tich cac nguyén ly toan hoc, khoa hoc va ky thuat
de giai quyét cac van deé ky thuat phure tap lién quan téi Ky thuat
nang lugng.

PI1.4. Phan tich cac cong cu k¥ thuat hién dai dé giai quyét van
de cua Ky thuat nang lugng.

Muc 4

PLO2. C6 kha ning ap dung thiét ké k¥ thuat dé tao
ra cac giai phap dap ung cac nhu cau cu thé, c¢6 cin
nhic dén sic khoe cong dong, an toan va phuc lgi,
cling nhu cac yeu t6 toan cdu, van hoa, xa hoi, moi
truong va kinh té.

PI2.1. Xac dinh yéu cau va rang budc cho thiét ké k¥ thuat trong
linh vyc Ky thuét nang luong (co can nhic strc khoe cong dong,
an toan, phuc loi, cling nhu cac yéu t6 toan cau, vin hoa, xa hoi,
moi trudng, kinh té).

PI2.2. Lua chon cac giai phap thiét ké K¥ thuat ning luong
trong cac rang budc dy an.

PI2.3. Sir dung céc giai phap thiét ké k¥ thuat trong linh vuc
nang luong dya trén tu duy tinh toan va tu duy thiét ke, hudong
té1 doi maéi sang tao.

P12.4. Phan tich cac giai phap thlet ké trong k¥ thuat nang lugng
dé lya chon _phuong an cai tién pht hop véi yéu cau va rang
budc thuc tién.

Muc 4

Ky nang

PLO3. C6 kha ning giao tiép hiéu qua véi nhiéu dbi
tugng khac nhau; c6 nang lyc ngoai ngilt trong duong
trinh do tbi thiéu 3/6 cua Khung ning lyc ngoai ngit 6
bac dung cho Vi¢t Nam.

PI3.1. Xay dung bao cao ky thuat co chat lugng thudc linh vuc
nang lugng c6 chat luong.

PI3.2. Trinh bay thiét ké K¥ thuat nang luong cho nhiéu d6i
tugng (&p dung cho ca trinh bay bang ngoai ngit).

Muec 3




Chuin Diu Ra

Chi s6 thue hién

Ky sw

PI3.3. Trinh bay dir li¢u thudc I§§/ thuét nang lugng mat cgich
hiéu qua (ap dung cho ca giao ti€p bang 101, ngoai nglr va bang
van ban).

PLO4. C6 kha nang phat trién va thuc hién giai phap
pht hop, phan tich va di€n giai dir liéu, st dung tu duy
ky thuat dé dua ra két luan.

PI4.1. Phat trién cac thi nghiém phu hop dé giai quyét cac bai
todn cu thé trong Ky thuat nang luong.

PI4.2. Hoan thi¢n thi nghiém trong linh vuc KV thudt nang
lugng voi cac cong cu (bao gom cong cu ky thudt so va tri tué
nhan tao) phu hop.

PI4.3. Phan tich dir liéu thyc nghiém trong Ky thuét nang luong
de rat ra két luan va cai tién giai phap phu hop.

Muc 4

PLOS5. C6 kha ning lam viéc hi¢u qua trong nhom, thé
hién kha nang lanh dao, xay dung méi truong hop tac,

thiét 1ap muc tiéu, 1ap ké hoach cong viéc va hoan
thanh nhiém vu.

PI5.1. Xay dung moi truong hop tdc va hoa nhap (Lam viéc
nhém).

PI5.2. Thyc hi¢n trach nhi€ém ca nhan va dong gbp vao muc ti€u
chung ctia nhom (Trach nhiém ca nhan).

PI5.3. Xac dinh muc ti€u va thoi han, lap ké hoach cong viéce,
to chirc va di¢u phoi hi€éu qua cudc hop nhom (Quan 1y du an).

Muc 3

Mirc tu chi va trach nhiém

PLO6. Co6 kha nang tiép thu va ap dung kién thirc moi
khi can thiét, str dung céc chlen lugc hoc tap phu hop
bao dam kha ning hoc tap sudt doi.

PI6.1. Xac dinh thong tin, kién thirc, k¥ nang va cong cu (bao
gom Tri tu¢ nhéan tao) can thi€t lién quan dén Ky thuat nang
luong cho tinh huéng méi.

P16.2. Phan tich cac ngudn phu hop (bao gdm Tri tué nhén tao)
de thu thap thong tin lién quan dén Ky thuét nang lugng.

P16.3. Phan tich thong tin, kjén thire, ky nang va cong cu dé thu
thap dugc cung voi cac chién luge hoc tap phu hop nham bao
dam kha nang hoc tap K¥ thudt ndng luong suot doi.

Muc 4

PLO7. C6 kha nang nhan thtrc trach nhiém dao duc va
nghe nghiép trong cac tinh huéng k¥ thuat va dua ra
quyét dinh c6 cin nhic dén tac dong toan cau, kinh té,

moi truong va xa hoi.

PI7.1. Tuan thu trach nhiém dao dirc va nghé nghiép lién quan
dén mdt du an k¥ thuat trong Ky thuat nang luong.

PI7.2. Phén tich lap luén dao dirc vao cac tinh hudng trong thiét
ké k¥ thuat hodc thuc hanh nghé nghi¢p thudc Ky thuat nang
luong.

Muc 4




Chuin Diu Ra

Chi s6 thue hién

Ky sw

PI7.3. Phan tich tdc dong cua cac quyet dinh k§ thudt lién quan
dén K¥ thuat nang luong c6 can nhac dén yéu té phat trién bén
virng trong béi canh toan cau, kinh té, moi truong va xa hoi.

Doi sanh chuan dau ra véi Khung trinh d quoc gia

(Theo bang mé ta Khung trinh dé quéc gia Viét Nam ghi trong Quyét dinh sé 1982/0D-TTg ngay 18/10/2016 ciia Thii tuéng Chinh

phu)
N o CPDR thé hién L
Noi dung Ky hi¢u Ghi chu
trong CTDT
Kién thirc
> . . . PLOI: Yéu cau sinh vién phai c6 nén tang vitng chic vé ky
Kién thitc thuc té vitg chic, kién thirc Iy thuyét - T VISR DAL PO IER TAns YIRS €160 Ve Y
L N . B R thuat, khoa hoc va todn hoc dé gidi quyét van dé ky thuét.
sau, rong trong linh vuc, khoi nganh Ky thuat — K1 PLOI, PLO2 o P S, A
Co he PLO2: Lién quan dén kha nang 4p dung thiét ké k¥ thuat toan
ong nghgé. .
g nehs dién trén co s¢ kién thirc sau rong.
. ‘ . PLO7: Nha h dén trich nhiém dao dtic va nghé nghiép,
Kién thirc co ban vé khoa hoc xa hoi, khoa hoc o a‘n. man 2 en ‘A’rack nA’ '1¢17n 2_1(1 IAIC Va, ne E,: ng 1¢,p
) o, R K2 PLO7 doi héi ngudi hoc hiu biét vé boi canh xa hoi, chinh tri va phap
chinh tri va phap luat. o L. o .
1y dé ra quyét dinh ky thuat phu hop.
PLO1: Can cong nghé thong tin dé phan tich va giai quyét cac
Kién thirc vé c6 hé thong tin dép tmg yéu ci in dé k¥ thuat.
Alen .IAIC vé con{g nghé Oilg 111 ap uAng yéu ciau K3 PLOL, PLO4 van dé yA u;ql , A - 3
cong viéc trong linh vuc Ky thuat — Cong nghé. PLO4: Yéu cau tmg dung cong ngh¢ thong tin trong thuc hién
thi nghiém, xir 1y va dién giai dir licu.
, ‘ , q PLO2: Lién quan dén thiét ké cac giai phap dap ung nhu ca
Kién thuc ve 1ap ké hoach, to chuc va giam sat Lo qu oL glal phap Gap g nhu cad
, ¢ trinh ¢ Finh vue K9 thudt — C6 K4 PLO2. PLOS thuc té, doi1 hoi ky nang 1ap ké hoach.
cac qua trinh trong linh vuc uat — Con , o o . , IR o
hAq g i Y i g PLOS: Yéu cau kha nang lam viéc nhom, thiét 1ap muc ti€u va
nghé. .
She quan ly tién trinh.
Kién thirc co ban vé quan ly, diéu hanh hoat don ‘ , .
Ve quanly, Gied acong K5 PLOS, PLO7 | PLOS: Bé cap dén nang luc lanh dao va phoi hgp trong nhom.

chuyén mon trong linh vuc K¥ thuat — Cong nghé.




CPR thé hién

Noi d Ky hi¢u Ghi chu
or duns y e trong CTDT
PLO7: Yéu cau ngudi hoc c6 kha ning danh gia va hanh dong
c6 trach nhiém trong cac quyét dinh chuyén mon.
Ky nang
e PLO1: Yéu cau ngudi hoc van dung k¥ ning ky thuat dé giai
K¥ nang can thiét dé c6 thé giai quyét cac van dé &t vn d& phitc tap
, - \ ~ A quyect va phuc tap.
hirc tap t linh vuc, nganh KV thuat — S1 PLO1, PLO2 . - T PO .
P . © 1P Arong cac vt 8 Y PLO2: Doi hoi kha nang thiét ke giai phap tong thé phu hop voi
Cong nghé. L, A Ae e A
boi canh xa hoi, moi trudong.
K¥ ning dan dit, khoi nghiép, tao viéc 1am cho $ PLOS PLO5: Nhan manh dén ning luc lanh dao, to chirc va kha ning
minh va cho nguoi khac. lam viéc nhoém dé hoan thanh nhiém vu.
K¥ na han bién, phé phan va stir dung cac giai ) ) . .
y’ nangp ar; Al ,f P afl M . 1.1‘ & % PLO4: Yéu cau nguoi hoc c6 kha nang thyc hién thi nghiém,
phap thay thé trong diéu ki€n moi truong khong . X i D z ,
.. B 2. . . j S3 PLO4 phan tich va dién gidi dir liéu trong cac tinh hudng chua xac
xac dinh hoac thay d6i, phu hgp véi xu hudng dinh
. . inh.
phat trién trong ky nguyén so. ’
PLO2: Pap ung cac nhu cau cu thé, c6 can nhic dén stc khoe
K¥ niang danh gia chat lugng cong viéc sau khi cong dong, an toan va phiic loi, cling nhu cac yéu té toan cau,
hoan thanh va két qua thuc hién cta cac thanh S4 PLO2, PLOS | van hoa, xa hoi, moi truong va kinh té.
vién trong nhom. PLOS5: Poi hoi ning luc phdi hop, theo ddi, danh gia va cai tién
hiéu suat hoat dong nhom.
K¥ nang truyén dat vin dé va giai phap t6i ngudi
khac tai noi lam viéc; chuyén tai, pho bién kién < PLO3 PLO3: Yéu cau kha ning giao tiép hiéu qua, dién dat k¥ thuat
thtrc, k¥ nang trong viéc thyc hién nhitng nhiém va truyén tai kién thirc dén cac dbi twong khac nhau.
vu cu thé hodc phtrc tap.
Co6 nang lyc ngoai nglr tuong duong bac 3/6 5 . oy
gv e Neos 'g N % . 8 o N PLO3: Bao gom nang luc ngoai ngit toi thieu bac 3/6 Khung
Khung ndng luc ngoai ngitr 6 bac dung cho Viét S6 PLO3

Nam.

nang luc ngoai ngir cuia Viét Nam.

Mikc tu chii va trach nhiém




CPR thé hién

danh gia va cai thién hi¢u qua cac hoat dong.

Noi dun Ky hiéu Ghi chu
) 5 y e trong CTDT
. TR o o , PLOS5: Yéu cau nguoi hoc lam viéc nhom hi¢u qua va cé trach
Lam viéc doc 1ap hodc lam viéc theo nhém trong 1hié
. . iém.
dieu kién lam viéc thay d6i, chiu trach nhiém ca Cl PLOS5, PLO7 i . . . \ )
Au T M o ?/ . ;u i PLO7: Nhan manh dén trach nhi¢m dao dirc va nghé nghiép
nhan va trach nhiém doi voi nhom. . 2.
trong cac boi canh thay doi.
Hudng dan, giam sat nhimg nguoi khac thuc hién 2 PLOS PLOS5: Doi hoi ngudi hoc phat trién kha ning ldnh dao, phan
nhiém vu xéac dinh. cong va gidm sat cong viéc trong nhoém.
PLOG6: Dé cap dén kha nang hoc tap su6t doi, tu chu trong hoc
Ty dinh huéng, dua ra két luan chuyén mén va cd tap.
; {n ! ng, duara ‘(;a ua,nc Auyenmonvaco C3 PLOG, PLO7 ap o 3 ) - ‘
thé bao vé dugc quan di€m ca nhan. PLO7: Yéu cau nguodi hoc nhén thirc va bao vé lap truong
chuyén mon co6 dao dtrc.
o A .. L N PLOG6: Yéu cau st dung cac chién lugc hoc tap phit hop va nang
Lap ke hoach, di€u phoi, quan ly cic nguon luc, s aR o Y A e n A n
C4 PLO6 luc ty quan ly dé dat hi€u qua lau dai trong cong viéc chuyén

mon.

B.1. Ma tran lién két chuan dau ra PLO/PI va hoc phan
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Hoc PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7
TT :;lyr D:z:::c T;'l’lg'lfc PI [ PI | PI|PI|PI|PI|PI|(PI|(PI|PI|PI|PI|PI|PI|PL|PL|PI|PL|PI|PI|PI|PI|PI
Kién 1.1 (1213|1421 (22|23 |24|31(32(33|41 |42 |43 |51 |52 |53]61|62|63|71]72]|73
Triét hoc 2, 2, 2, | 2, ] 2
1 2| PHII006 | 0ot 1 1 | 2] 2
Kinh té
2 3 | PEC1008 | chinh tri 21 21 2I 2I 2I
Mac Lénin
Lich sur
Dang Cong 2, 2, 2. 2, | 2
3 5| HISI001 | o e 1 1 | 2] 2
Nam
Tu tudng
4 1 | POL1001 | H Chi 21 21 21 21 2I
Minh
Chu nghia
5 4 | PHI1002 | x&hoi khoa 2, 2, 2, |2 |2
| I 1 1 I
hoc
Nhap moén
VNUI00 | comenghe | 3 5 | )
6 1 sO va ung ’ ’ > ) )
1 o |1 I I |1 I
dung tri tu¢
nhén tao
Nha nude
7 2 | THL1057 | va phap luat 21 21 2I 2I 2I
dai cuong
Dai s6 tuyén
8 | UELMA G choky | 3 | 3 2, 2, 2,
T1053 N | I 1 I I
thuat
UET.MA re 3 3 2 2 2
9 2 T1050 Giai tich 1 I’ I) I’ I’ I’
UET.MA o 4 4 3 3 3
10 3 T1051 Giai tich 2 R’ R’ R’ R, R,
0|, [UETRH [Vatydai |3, 3, 2. ).
Y1095 cuong 1 I I I I
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Hoc PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7
TT :;lyr D:z:::c T;'l’lg'lfc PIL | PL | PL|PI|PlL|PIL|PI|PI|PL|PI|PI|PIL|PI|Pl|PIL|PI|PI|PI|PI|PI|PI|PI|PI
kién 11|12 |13 |14 (2122|2324 |31(32|33|41 |42 |43 |51 |52 |53|61[62|63)|71]|72]|73
1 | o |UETPH [ Vitly dai 3, 3, 3, 3,
Y1096 cuong 2 I I R R
13 | o [UETCO | Tu duy tinh 2, 3, 3, 3, | 2,
M1050 toan I R R R I
y , | UETMA Xac suat 3, 3,
T1052 thong ké I R
s | 3 |UETPH | Vatlydai 4, | a, 3, 3,
Y1063 cuong 3 R R R R
UET.PH Thi nghié¢m 3, 3, 3, 3, 3, 3, 3, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
16 4| yioe4 vt ly L |, |, |, |, |, |L|L|L|L|L|L|L|L|L | L | L | L | L |L|L|L/|L
j A A A A A A A A A A A A A A A A A A A A A A A
Do hoa
17 ] UET.EN | khoa hoc va 3, 3, 3, 3,
P2074 xtt 1y hinh I I R R
anh
s | 3 |UETEN Eéolf;;”at 3, | 3 3, | 3, |3,
P2075 T 1 1 R R R
cuong
UET.EN Co sor‘hoa A 4 A 3 5
19 4 hoc va ’ ’ ’ ) ’
E2064 A 1en R R R R I
nhién liéu
Nang lugng
20 4 UET.EN va Méi 4, 3, 2, 2,
E2072 . R 1 1 1
trudng
)1 , | UETEN | Vatly luong 3, 2, 3, 2,
P2077 t | 1 R 1
5y | 5 | UETAE | Nhiétdong | 3, 3, 3, 3,
3001 luc hoc I I R R
Co hoc chat
23 5 UET.EM lueu 1’1:-r1g
3190
dung
oy | 5 | UETEN | Cosoky 3, | 3, 3, 3,
E2066 thuat va hé I |1 R R
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Hoc PLOI1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7
T '(;lyr Mi:{‘l’c Te'l‘lgllfc PL|PI | PL|PI| Pl |PL|PI|PI|PL|PI|PI|PIL|PI|PI|PI|PI|PI|PI|PI|PI|PI|PI|PI
it P P 1012131421 222324313233 |41|42|43(51(52(53|61]|62]|63]|71]|72]73
thong nang
lugng
5 kinh
25 | 5 | UETEN tconii e 4, 4 >
E2067 ¢ nang I R R R
lugng
T e
2% | 5 | VETEN | g ime 503 4, 4,
P2076 Pt ung 1|1 M M
dung
Khoa h
P2078 vatlicu ca I I R R
cuong
T A
25 | ¢ | UETEN }rl‘lyten‘ 4, 4, 3, 2,
E2065 netva - R R R I
truyén khoi
Hé thé
o | ¢ |UETEN df one 4, 4, | 3, 3,
E2068 enva R R | R R
mang ludi
Hé thd
30 | ¢ | UETEN "emtb(?f 3, 3, 3, 3,
P2073 cam bIe I I R R
micCro-nano
Vat Iy ba
31 | ¢ | UELEN d;nv};ll?r?h 51313 3, 3,
P2079 " 1|1 R R
kién
MO hinh
0 6 UET.EN | héa va mo 3, | 4, 3, 2, 3,
P2080 phong trong I R R I R
Vat 1y
oRT
w5 | 5 |UETEC | 570 5, | 4, 3, 3,
E3327 | copesuatva M | R R R
diéu khién
Thiét ké va
34 | 7 |UETEN m‘leh()enVa 4, 4, 3, 3,
E2069 10 pAONE R R R R
h¢ thong
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Hoc PLOI1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7
T '(;lyr Mz::l’c Te'l‘lgllfc PI | PI | PI | PI PI| Pl | PL|PI|PI|PIL|PI|PI|PI|PI|PI|PI PI Pl | PI | PI
Kidn P P 111213 1.4 222324313233 [41|42|43 (515253 6.2 7172|173
nang lugng
bén ving
UET.EN | PO anky 4,14 |4 |4 |4 |4 |4 4 3333, 33,3, |33, ]3| 3 3, | 3,3,
35 6 E2070 thuat nang R, | R, | R, | R, , | R | R | R | R | R |[R |R | R |R | R |R|[R |R|R|R |R |R [|R
lugng 1 AlA|A|A Alalalalalalalalalalala A Al A|A
D/‘\ ’ kN
v | - |UETEN thostnnai 4, 3, 3, 3, 3,
E2071 uatnang R R R R R
luong 2
D;\ , -
37 | g |UETEN || aeh | 5 | S 4 4 4
E3215 FOTE 59 M | M R M M
va tai tao
Bién d6i va
18 7 UET.EN | tich trit cac 4, 4, 4, 4, 4,
E3212 ngudn ning R R R M M
luong
Hé thé
w | 5 |UETEN nfn ;’ng s, 3, 3, 3, 3,
E3213 ang luong M R R R R
mat tro1
UETEN | .. 4, | 4, 4, | 4,
4017 g3 bién gio R | R M | M
Kiém soat 6
hiém t
41 7 UETEN 1'1’ 1em 'I'Ol'lg 4’ ’ 4’ 3’ 3,
E3220 | CACdwd R R R R
trinh nang
luong
Téi wu ho
p | 7 |UETEN hglﬂi?n > >, 3, 3, 3, 3,
E3221 ¢ thong M R R R R
nang lugng
Kinh té va
i | 5 |UETEN | O 4, | 4, 4, | 4,
E3222 chinth sac R | R M | M
nang lugng
44 | ¢ |UETEN | Sinhkhoiva 4, | 5, 4, 3, 4,
E3216 nhién lidu R R R M
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Hoc PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7
T '(;lyr Mi:{‘l’c Te'ﬁg‘{fc PL|PI | PL|PI| Pl |PL|PI|PI|PL|PI|PI|PIL|PI|PI|PI|PI|PI|PI|PI|PI|PI|PI|PI
Lida P P 1101213142122 (23|24(31[32|33|41[42|43|51[52(53|61|62]63|71|72]73
sinh hoc
B.,( .
45 | g |VETEN n‘lleln ?S;n 4|5 4, 3, 4,
E3217 ang ‘uong R | M R R M
dién hoa
Cong nghé
46 2 UET.EN | thu giir va 4, | s, 4, 3, 4,
E3218 luu trit R | M R R M
carbon
Thay dié
47 | g |VETEN aiﬁflen 415 4, 3, 4,
E3219 | VAmane . R | M R R M
luong bién
Xay dung
43 8 UET.EN | vadanh gia 4, 5, 4, 4, 4,
E3223 cac du 4n R | M R M M
nang lugng
49 0 UET.EN | Thuyc tap t6t s, 5, 4, 4, 4, 4, 4,
E4036 nghiép M M M M M M M
UETEN D6 én t("’)t 5: 59 59 59 59 53 53 53 43 49 49 49 49 4& 4& 4& 4& 43 43 43 43 47 47
50 | E4037 hié M, | M, [M, | M, | M, | M, [M, | M, | M, | M, | M, | M, | M, [ M, | M, | M, | M, |M, | M, | M, | M, | M, | M,
nghiep AlAalAalalalalalalalalalalalalalalalalalalalala
Ghi chu:

Muec do dong gop cua cac hoc phdn vao viée dat dwoc cac Chudn dau ra chwong trinh dao tao (PLO) hodc Chi 6 thyce hién (PI) duoc

phdn logi theo cac mirc sau:

I (Introduced) — Gi6i thiéu: Hoc phan hé tro' & mire co ban, gitip nguoi hoc bude dau tiép cdn néi dung lién quan dén PLO/PI.

R (Reinforced) — Ciing cé: Hoc phan hé tro ¢ mitc trung binh, ndng cao so véi mike 1. Ngueoi hoc ¢6 nhiéu co hoi dwoe thuc

hanh, thi nghiém hodc dp dung trong thuc tién.

M (Mastered) — Thanh thao.: Hoc phd‘n dong vai tro then chot, giup nguoi hoc dat dwoc mirc do thanh thao vé mot PI quan trong

cua PLO, hoac tham chi dat dwoc toan bo PLO.

A (Assessed) — Puoc danh gid: La hoc phan cét 16i can dwoc thu thdp dit liéu dé do lwong mire dé nguwoi hoc dat dwoc PLO/PI.

15




B.2. Bing tong hop s6 lwgng hoc phin theo cac mirc dd déng gép I, R, M doi véi PLO/PT!

Pr|PL | PIL | PL PI PL|PL PIL|PI PI PL | PIL PI|PI PI | PL|PI PI|PI PI|PI|PI| | PI
11 (1.2 1314|2122 /232431323341 [42[43 51|52 |53|616263|71|72][73
Mtrc I 12 | 8 8 4 9 3 1 2 4 2 2 2 1 2 8 1 3 5 1 8 9 8 2
Mruc R 4 5 4 9 3 6 9 8 4 7 4 7 5 1123 3 3 5 2 5 4 4 3
Mtc M 2 2 4 2 6 1 1 2 2 2 3 1 2 3 1 4 4 1 6 2 1 1 3
Téng
chng 181516 | 15|18 (10| 11 (12|10 |11 | 9 |10 | & | 17|12 | & |10 |11 | 9 | 15|14 | 13| 8

) lugng cac hoc phﬁn o cac muc I, R, M trong bang $6 lidu duoc téng hop tir “Ma tran lién két chuan dau ra PLO/PI va hoc phf?m” tai Muc B.1
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PHAN III: NQI DUNG CHUONG TRINH PAO TAO

1. Tém tit chwong trinh dao tao

STT Noi dung S6 TC
I Khdi kién thirc Gido duc dai cwong 56
L1 Nhém hoc phan bt bugc ciia PHOGHN 21
1.2 Nhém hoc phan dai cwong theo linh viee 35
II | Khoi kién thitc Gido duc chuyén nghiép 78
IL.1 | Nhém hoc phan co sé nganh 54
Bdt bugc 54
Tw chon -
IL.2 | Nhém hoc phén cét 16i nganh 24
Bat bugc 9
Tu chon 15
III | Khoi kién thic bb tro 3
Bat budc (Khéng tinh tin chi tich liy) -
Tu chon 3
v Khai kién thirc thuc tip va tot nghiép 13
Tong 150

2. Khung chwong trinh dao tao

S6 gio hoc tap
STT M3 hoc phin Hoc phin S‘c’ht;“ Ly | Thue | pooo | popo Ma h‘-’cup%i‘“ tien
thuyeét hanh 4P o quy
I Khoi kién thirc Gido duc dai cwong 56
L1 Nhém hoc phan bit bude ciia 21
) PHQGHN
Triét hoc Méac Léni
1 | PHII006 et oe Aae memn 3 o) 6 102
Marxist-Leninist Philosophy
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S6 gio hoc tap

STT M3 hoc phin Hoc phin S‘c’lg“ Ly Thye | oo oo Ma h‘-’cup%i‘“ tien
thuyeét hanh 1iap o uy
Kinh té chinh tri Méac Lénin
2 PEC1008 . .. . 2 30 70 PHI1006
Marxist-Leninist Political Economy
Lich st BPang Cong san Viét Nam
3 HIS1001 Revolutionary Guidelines of Vietnam 2 28 4 68
Communist Party
Tu tuéng HO Chi Minh
4 | POLI100I ool o Ll AN 2 28 4 68
Ho Chi Minh's Ideology
Cht nghia xa hdi khoa h
5 | PHI1002 VNS XA 10T KA fee 2 28 4 68
Scientific Socialism
Tiéng Anh Bl
6 | FLF1107 wene A 5 75 175
English B1
Nhap mon cong nghé s6 va tng dung
tri tué nhan tao
7 VNU1001 Introduction to Digital Technology 3 45 105
and Applications of Artificial
Intelligence
g THL1057 Nha nudce va phap ludt dai cuong 5 20 5 75
State and Law
9 Gi4o duc thé chét A
Physical Education
10 Gi4o duc qubc phong — an ninh g
National Defence Education
12 Nhém hoc phian dai cwong theo linh 35
vue
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S6 gio hoc tap

STT M3 hoc phin Hoc phin S‘c’lg“ Ly | Thye || Ma h‘-’cup%i‘“ tien
thuyeét hanh P o uy

Dai s6 tuyén tinh cho k§ thuat

11 | UET.MATI1053 al S0 tyen Hi eho Ry Hiua 5 45 60 145
Linear Algebra for Engineers
Giai tich 1

12 UET.MAT1050 . 5 45 60 145
Calculus 1 for Engineers
Giai tich 2

13 UET.MAT1051 . 5 45 60 145 UET.MAT1050
Calculus 2 for Engineers
Vat ly dai 1

14 | UET.PHY1095 ALy dal euons 3 30 15 105
General Physics 1
Vat ly dai 2

15 | UET.PHY1096 ALy Ca euons 3 30 15 105 | UET.PHY1095
General Physics 2
Tu duy tinh toan

16 UET.COM1050 . . 5 45 42 163
Computational Thinking
Xac suat thong ké

17 UET.MAT1052 .. .. 3 30 15 105 UET.MAT1050
Probability and Statistics
Vat ly dai 3

18 | UET.PHY1063 atly dai cuong 3 30 15 105 | UET.PHY1096
General Physics 3
Thi nghiém vat ly

19 UET.PHY1064 ) 3 9 72 69 UET.PHY'1096
Physics Laboratory

. Kh01 kién thirc Gido duc chuyén -8
nghi¢p

1.1 Nhom hoc phﬁn co sé nganh 54

Db hoa khoa hoc va xir Iy hinh anh

20 UET.ENP2074 Scientific Graphics and Image 3 39 6 105

Processing
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S6 gio hoc tap

STT M3 hoc phin Hoc phin S‘c’lg“ Ly Thye | oo oo Ma h‘-’cup%i‘“ tien
thuyeét hanh 1iap o uy
Hoa hoc vat licu dai
21 | UET.ENP2075 0a hoc vat li¢u dai cuong , 3 36 18 96
Fundamentals of Materials Chemistry
e
22 | UET.ENE2064 €0 50 hoa hoc va nhien lieu 3 36 18 96 UET.ENP2075
Chemical Principles
Nang | 3 Mo trud
23 | UET.ENE2072 ang fuong va Mot fruong 3 30 30 90 UET.ENP2075
Energy and Environment
Vatly 1 t
24 | UET.ENP2077 atly luong 3 45 105 UET.PHY 1096
Quantum Physics
Nhiét dong luc h
25 | UET.AE3001 et dong fue 1oc . 3 36 6 6 102 UET.PHY1095
Engineering Thermodynamics
Co hoc chat lwu tmg d
26 | UET.EM3190 @ floo chal Tn Hng Cing 3 30 15 105
Applied Fluids Dynamics
Co sd, ky thuat va hé théng nang
27 | UET.ENE2066 lwong 3 45 105 UET.ENE2072
Fundamentals of Renewable Power
Co so kinh té nang |
28 | UET.ENE2067 g SoXinh fe hang fuong 3 45 105
Engineering Economics
T e
29 | UET.ENP2076 Elllzg' 1@1\211 dleltl' Tzlmg Sh'mgt d 3 9 72 69 UET.PHY1063,
. cC .I"IC—‘ agne 1C Xperlmen S an UETPHY1064
Applications
Khoa hoc vat liéu dai
30 | UET.ENP2078 0a hoe vat figu Cat cuong 3 45 105 UET.ENP2077
Fundamentals of Materials Science
Truyén nhiét va truyén khoi
31 | UET.ENE2065 fiyen nhiet va tiyeh Khot 3 30 15 105 UET.PHY1095

Mass and Energy Transport
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S6 gio hoc tap

STT M3 hoc phin Hoc phin S"l?“ Ly Thue | ..., Ma hoc pl}i‘“ tien
chi thuy & hanh Bai tap | Tu hoc quye

Hé théng dién va mang ludi

32 UET.ENE2068 Electric System Planning with 3 45 105 UET.ENP2076
Emerging Generation Technologies

33 | UET.ENP2073 H¢ thong cam bién micro-nano 3 36 18 96 UET.ENP2078
Micro and Nano Sensors and Systems
Vat Iy ban dan va linh kién

34 UET.ENP2079 Physics of Semiconductors and 3 45 105 UET.ENP2078
Devices
Mo hinh héa va mé phong trong Vat

35 UET.ENP2080 ly 3 30 30 90 UET.COM1050
Modeling and Simulation in Physics

36 UET.ECE3327 bién tir cong su.ét va diéu khién 3 30 30 90
Power Electronic and Control
Thiét ké va md phong hé thong ning

37 UET.ENE2069 lwong bén viing 3 15 60 75 UET.ENE2068
Sustainable Energy Decisions

I1.2 Nhém hoc phén cét 16i nganh 24

I1.2.1 Bit bude 9

D6 an k¥ thuat nang lugng 1

38 UET.ENE2070 Engineering and Sustainable 3 * UET.ENE2066
Development 1
D6 an ki thuat nang luong 2

39 UET.ENE2071 Engineering and Sustainable 3 * UET.ENE2070
Development 2
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S6 gio hoc tap

STT M3 hoc phin Hoc phin S‘c’lg“ Ly Thye | oo | oo Ma h‘-’cup%i‘“ tien
thuyeét hanh P o uy

Do 4n nang lugng sach va téi tao

40 UET.ENE3215 Capstone Project in Renewable 3 *
Energy

11.2.2 Tw chon 15

Dinh huong Nang lwong sach va tdai
tao (Sinh vién cin tich liiy toi thiéu
18 tin chi)
Bién d6i va tich trit cac ngudn ning
1

41 | UET.ENE3212 vone . 3 30 15 105 | UET.ENE2064
Energy Storage and Conversion
Systems
Hé thong ning 1 at troi

42 | UET.ENE3213 ¢ TIONE Nang Tuong mat ol 3 45 105
Solar Energy Conversion and Storage
Dicn aid

43 | UET.ENE3214 o el . 3 30 15 105
Wind Energy Explained
Kiém soat 6 nhiém trong cac qua trinh

ang 1

44 | UET.ENE3220 Jang wens 3 45 105
Energy, the Environment, and the
Economy
T6i uu héa hé thong nang 1

45 | UET.ENE3221 01 Tt 10a Aig TAONE NAng wons 3 45 105
Optimization of Energy Systems
Kinh té va chinh sich nang |

46 | UET.ENE3222 PRI va G Sach hang weng 3 45 105

Energy Policy
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S6 gio hoc tap

STT M3 hoc phin Hoc phin S‘c’lg“ Ly | Thye | oo | Tuhoe Ma h‘-’(:u‘;%i‘“ tien
thuyeét hanh : o
47 | UET.ENE3216 Sinh khot va nhién ligu sinh hoc 3 45 105 | UET.ENE2072
Biomass and Biofuels
48 | UET.ENE3217 Bicn doi nang lugng dién héa 3 36 18 96
Electrochemical Energy Conversion
Cong ngh¢ thu gitr va luu trir carbon UET.ENE2066,
9 UET.ENE3218 Carbon Capture and Sequestration 3 45 105 UET.ENP2075
50 | UET.ENE3219 Thuy dién va ning luong bin 3 30 15 105 UET.ENE2066
Hydropower and Marine Energy
Xay dung va danh gié cac dy 4n nang
luong
51 UET.ENE3223 Engineering Appraisal and Economic 3 45 105
Valuation of Energy Assets and
Projects
11 Khoi Kkién thirc bo tro 3
L1 Bit budc: Hoc phan diéu kién 3
khong tinh tin chi tich luy
K¥ néng bo trg
32 Soft skills 3
Tuw chon: SV luwa chon hgc phz‘“m bo
L2 trg trong danh sach do Nha tru’f‘mg 3
quy dinh hodc trong cic hoc phan
b6 tro ciia CTPT nay (néu co)
Khdi kién thire thue tip va tot
IV T 13

nghiép
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S6 gio hoc tap
STT M3 hoc phin Hoc phin S‘c’lg“ Ly Thye | oo oo Ma h‘-’cup%i‘“ tien
thuyeét hanh 1iap o uy

Thuc tap tot nghié

53 | UET.ENE4036 Ve tap 10t nghuep. 3 x UET.ENE3215
Graduation Internship
Db 4n tot nehié

54 | UET.ENE4037 O an tot ngviep 10 x UET.ENE3215
Graduation Thesis

Tong cong 150

* Ghi chu:
- Hoc phan Ky ndng bé tro, Gido duc thé chat, Gido duc quoc phong — an ninh, khéng dwge tinh vao tong sé tin chi cia chwong trinh dao
tao, khong tinh vao diém trung binh chung hoc ky, diém trung binh chung cdc hoc phan va diém trung binh chung tich lity, nhung la diéu
kién dé xeét tot nghiép.
- Cac hoc phc”in thuoc “Nhom hoc phc?n bat budc cia DHQOGHN” va hoc phdn Ky nang bé tro thuce hién theo dé cwong chung cua Dai hoc
Quoc gia Ha Noi ban hanh.
- Khoi lwong hoc tdp cua chuwong trinh dao tao, cua maoi thanh phcfn hodc ciia méi hoc phcin trong chwong trinh dao tao duoc xac dinh bcing
SO tin chi:

+ Mot tin chi dwoe tinh twong dwrong 50 gio hoc tdp dinh mike ciia nguoi hoc, bao gom cd thoi gian dw gio gidng, gio hoc c6 hirdng
dan, tw hoc, nghién ciru, trai nghiém va dy kiéem tra, danh gia.

+ Péi véi hoat dong day hoc trén lop, mot tin chi yéu cau thwc hién toi thiéu 15 gio giang hodac 30 gio thuc hanh, thi nghiém, thdao ludn
trong do mot gio trén lop duoc tinh bang 50 phut.
- Hoc phd‘n VOi gio tu hoc danh déu * Ia hoc phcin sinh vién tham gia hoc tdp, thuc hién du an, nghién cuu khoa hoc va thuc tdap, thuc té tai
phong thi nghiém cua Nha truong hodc tai doanh nghiép doi tac.
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3. Danh muc tai liéu tham khio

STT

Ma hoc phin

Tén hoc phén

S6 tin
chi

Danh muc tai liéu tham khio
(1. Tai liéu bat buoc, 2. Tai liéu tham khao)

PHI1006

Triét hoc Mac Lénin

* Tai lidu bét budc: ,

[1] B6 Gido duc va dao tao, "Gido trinh triét hoc Mac - Lénin (dung cho béc
dai hoc h¢ khong chuyén 1y luan chinh tri)", NXB Chinh tri Quoc gia Su that,
2021

[2] B6 mon Triét hoc Méc - Lénin, PHKHXH&NV, "Bai tap Triét hoc Mac -
Lénin (chinh ly va bo sung hang nam)", PHKHXH&NV, 2024

PEC1008

Kinh té chinh tri Méac Lénin

* Tai ligu bat budc:

[1] Bo Gido duc va Pao tao, "Gido trinh Kinh té chinh tri Méac - Lénin (danh
cho bac dai hoc - khong chuyén 1y ludn chinh tri)", NXB Chinh tri Quéc gia
Su that, 2021

[2] Pham Vin Diing, Tran Puc Hiép (d6ng chu bién), "Gido trinh Kinh té
chinh tri Méac-Lénin", NXB Pai hoc Quéc gia Ha Noi, 2022

* Tai liéu tham khao:

[1] Pang CSVN (2016), "Vin kién Pai hoi dai biéu toan qudc lan thir XI1",
2016

[2] Ho1 dong 1y luén trung wong (2014), "Dinh hudng x& hdi chu nghia trong
phat trién kinh té thi truong & Viét Nam: mot s6 van dé 1y luan va thyc tién
moi dit ra", NXB Chinh tri qubc gia, 2014

[3] Robert Burton Ekelund Jr. va Franklin Patrick Herbert Jr., "Lich st cac
hoc thuyét kinh t&", NXB Théng ké, 2004

[4] Bo Gido duc va Pao tao, "Gido trinh Kinh té chinh tri Méac - Lénin (danh
cho bac dai hoc - chuyén 1y luan chinh tri)", NXB Gido duc, 2021

[5] Vién Kinh té chinh tri hoc, Hoc vién Chinh tri qudc gia quoc gia HO Chi
Minh, "Gi4o trinh Kinh té chinh tri Mac - Lénin", 2018

HIS1001

Lich stt Bang Cong san Viét
Nam

* Tai liu bat budc: i i
[1] B6 Gido duc va Dao tao (Nguyén Trong Phuc, Ngb Pang Tri, Nguyén
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So tin

~ A A A Danh muc tai li€éu tham khao
STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)

Ngoc Ha,...), "Gido trinh Lich sit Bang Cong san Viét Nam", Nha xuét ban
Chinh tri Qudc gia Sy that, 2021
* Tai li€u tham khao:
[1] Hoi ddng Trung wong chi dao bién soan gido trinh Quéc gia cac mén
khoa hoc MécLénin, Tu tudng HO Chi Minh, "Gido trinh Lich sit bang Cong
san Viét Nam (tai ban c6 stra chira, bd sung)", NXB Chinh Tri Quéc Gia Su
that, 2018
[2] Lé Mau Han, "Céc cuong linh cach mang cta Pang", Nha xuat ban
Chinh tri quc gia Sy that, 2022
[3] Ngo Dang Tri, "Tién trinh Lich sir Pang Cong san Viét Nam (1930-
2021)", NXB Théng tin va Truyén thong, 2023
[4] Vién Lich sir Pang, Hoc vién Chinh trj Qudc gia H6 Chi Minh, "Lich st
Dang Cong san Vi¢t Nam, Tép 1, Quyén 1 (1930-1945)", NXB Chinh tri
Quédc gia Sy That, 2021
[5] Vién Lich stt Pang, Hoc vién Chinh tri Quéc gia Hd Chi Minh, "Lich sit
Pang Cong san Viét Nam, Téap 1, Quyén 2 (1945-1954)", NXB Chinh Tri
Quéc Gia Su That, 2019
* Tai liéu bat budc:
[1] B Gido duc va Pao tao, "Gido trinh Tu tuong Ho Chi Minh", NXB

4 | POL1001 Tu twéng H6 Chi Minh 2 Chinh Tri Quéc Gia Su That, 2022
[2] V6 Nguyén Giap, "Tu tuong H6 Chi Minh va con dudng cach mang Viét
Nam", NXB Chinh tri qudc gia Su that, 2003
* Tai liéu bat budc:
[1] B Gido duc va Pao tao, "Gido trinh chti nghia xa hdi khoa hoc", Nxb

5 PHI1002 Chu nghia xa héi khoa hoc 2 Chinh tri quéc gia Su that, 2021

[2] Tiéu Thi My Héng, "Huéng dan 6n tip moén Chi nghia xa hoi khoa hoc",
Nxb Chinh tri qudc gia Sy that, 2021
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So tin

Danh muc tai liéu tham khao

STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)

* Tai liéu bét budc:
[1] Sabina Ostrowtrak, "Unlock Listening and Speaking Skills 3", Cambridge

6 FLF1107 Tiéng Anh B1 5 University Press (UL-LS), 2014
[2] Carolyn Westbrook, "Unlock Reading and Writing Skills 3", Cambridge
University Press (UL-RW), 2014
* Tai liéu bat budc:
[1] Giang vién phu trach hoc phan, "Tap bai giang do cac Giang vién bién
soan va cung cap trén h¢ thong VNU-LMS"
* Tai liéu tham khdo:
[1] T6n Quang Cuong, Vi Cam TG, Nguyén Tung Lam, Nguyén buc
Nguyén, Nguyen Ptic Can, "Nhap mon cong nghé gido duc", Nha xuat ban
Pai hoc Quéc gia Ha Noi, 2025
[2] Thomas Erl & Roger Stoffers, "A Field Guide to Digital Transformation",
Addison-Wesley Professional, 2021
[3] UNESCO, "AI competency frameworkfor students", United Nations

Nhép mén cong nghé sb vi Educational, Scientific and Cultural Organization., 2024
7 VNU1001 : i 3 [4] Colin de la Higuera and Jotsna lyer, "Al for Teachers: An Open

ung dung tri tu¢ nhan tao

Textbook", 2024

[5] Michael Francis Byrne, Nasim Parsa, Alexandra T. Greenhill, Daljeet
Chahal, Omer Ahmad, and Ulas Bagci, "Al in Clinical Medicine: A Practical
Guide for Healthcare Professionals", John Wiley & Sons Ltd, 2023

[6] Kelly Mills, Pati Ruiz, Keun-woo Lee, Merijke Coenraad, Judi Fusco,
Jeremy Roschelle, and Josh Weisgrau, "Al Literacy: A Framework to
Understand, Evaluate, and Use Emerging Technology", 2024

[7] Tom Taulli, "Artificial Intelligence Basics: A Non-Technical
Introduction", Springer, 2019

[8] Michael Matheny, Sonoo Thadaney Israni, Mahnoor Ahmed, and
Danielle Whicher, "Artificial Intelligence in Health Care: The Hope, the
Hype, the Promise, the Peril", The National Academies Press, 2022
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

[9] Melanie Mitchell, "Artificial Intelligence: A Guide for Thinking
Humans", Farrar, Straus and Giroux, 2019

[10] Stuart Russell & Peter Norvig, "Artificial Intelligence: A Modern
Approach.", Pearson, 2020

[11] UNESCO, "ChatGPT and Artificial Intelligence in higher education:
Quick start guide", United Nations Educational, Scientific and Cultural
Organization, 2023

[12] Mathias Coster, Cecilia Gullberg, Gunnar Wettergren, Gard Titlestad,
Mats Danielson, Alf Westelius, Love Ekenberg, "Digital Transformation:
Understanding Business Goals, Risks, Processes, and Decisions", Open Book
, 2023

[13] Gregory Lee & Brian Armstrong, "Introduction to Digital Business &
Technology", Silk Route Press, 2023

[14] Beth Buyserie, Travis N. Thurston, "Teaching and generative Al:
Pedagogical possibilities and productive tensions", Utah state University,
2024

[15] Thomas Hayes Davenport, "The Al Advantage: How to Put the
Artificial Intelligence Revolution to Work", 2018

[16] Ajay Agrawal, Joshua Gans and Avi Goldfarb, "The Economics of
Artificial Intelligence An Agenda", University of Chicago Press, 2019

THL1057

Nha nudce va phap luat dai
cuong

* Tai liéu bat budc:
[1] Dao Tri Uc, Hoang Thi Kim Que (d6ng chu bién), "Gido trinh dai cuong
vé nha nudc va phéap luat", Nha xuit ban Pai hoc Quéc gia Ha noi, 2018

Gi4o duc thé chat

10

Gi4o duc qubc phong — an
ninh

11

UET.MAT1053

Pai s6 tuyén tinh cho k¥ thuat

* Tai liéu bét budc:
[1] David Lay, Steven Lay, and Judi McDonald, "Linear Algebra and Its
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So tin

~ A A A Danh muc tai li€éu tham khao
STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)

Applications", Pearson, 2022 ) )
[2] Giang vién Dai hoc Cong ngh¢, "Bai giang DPai so tuyén tinh cho k¥
thuat"
* Tai liéu tham khao: )
[1] Nguyen Dinh Tri va cac tac gia khac, "Toan cao cap tap 1", NXB Giao
duc, 2006 N ’ ’ ’
[2] Nguyen Bich Van, D6 Thai Duong, "Dai s6 tuyén tinh va mot s6 bai toan
thuc tien", Nha Xuat ban Dan Tri, 2025
* Tai ligu bat buge:
[1] James Stewart, Daniel K. Clegg and Saleem Watson, "Calculus: Early
transcendentals (9th Edition)", Cengage, 2021

12 | UET.MAT1050 Gidi tich 1 5 [2] Giang vién Pai hoc Cong ngh¢, "Bai giang Giai tich 1
* Tai liéu tham khao: )
[1] Nguyen Dinh Tri va céc tac gia khéc, "Toan cao cap tap 2", NXB Gido
duc, 2006
* Tai liéu bt buge:
[1] James Stewart, Daniel K. Clegg and Saleem Watson, "Calculus: Early
transcendentals (9th Edition)", Cengage, 2021
[2] James Stewart, "Calculus: Early Transcendentals (7th Edition)", Cengage,

e 2012

13 | UET.MATI051 Giai tich 2 > [3] Giang vién Dai hoc Cong nghé, "Bai giang Giai tich 2"
* Tai liéuNtham khao: )
[1] Nguyen Dinh Tri va cac tac gia khac, "Toan cao cap tap 3", NXB Giao
duc, 2006

14 | UET.PHY1095 Vit 1y dai cuong 1 3 * Tai liéu bat budc:
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So tin

Danh muc tai liéu tham khao

STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)

[1] Hugh David Young, Roger Arthur Freedman, "University Physics with
Modern Physics", Pearson, 2020 .
[2] Giang vién truong PHCN, "Bai gidng cta hoc phan"
* Tai liéu tham khdo: .
[1] Giang vién tham gia giang day hoc phan Vat ly dai cuong 1, "Bai giang
hoc phan Vit ly dai cuong 1"
[2] Luong Duyén Binh (Chu bién), "Vat Iy Dai cuong tép 1: Co - Nhiét",
NXB Giao duc Viét Nam, 2010
* Tai ligu bat buge:
[1] Hugh David Young, Roger Arthur Freedman, "University Physics with
Modern Physics", Pearson, 2020 ‘
[2] Giang vién truong DPHCN, "Bai gidng cta hoc phan"

15 | UET.PHY1096 Vit ly dai cuong 2 3 * Tai liéu tham khéo: ‘
[1] Giang vién tham gia giang day hoc phan Vat ly dai cuong 2, "Bai giang
hoc phan Vit ly dai cuong 2"
[2] Luong Duyén Binh (chu bién), "Vat ly Dai cuong tap 2: PBi¢n- Dao dong-
Song", NXB Gido duc Viét Nam, 2010
* Tai liéu bét budc:
[1] Allen, Downey, "Think Python: How to Think Like a Computer
Scientist", Green Tea Press, 2015 ‘
[2] BO mon KHMT, Khoa CNTT, "B¢ bai giang Hoc phan Tu duy Tinh

16 | UET.COM1050 Tu duy tinh todn 5 |toan

* Tai li€u tham khao:

[1] Robert Sedgewick and Kevin Wayne, "Computer science: An
interdisciplinary approach", Addison-Wesley Professional, 2016

[2] Peter James Denning and Matti Tedre, "Computational Thinking", The
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

MIT Press, 2019

[3], " BO bai gidang Khoa hoc: CS 1110 Introduction to Computing: A
Design and Development Perspective", Cornell University

[4] De Jesus, Sofia, and Dayrene Martinez. , "Applied Computational
Thinking with Python: Design algorithmic solutions for complex and

challenging real-world problems", Packt Publishing Ltd,, 2020

17

UET.MATI1052

Xac suat thong ké

* Tai liéu bt buge:

[1] Hoang Thi Biép, Nghiém Nguyén Viét Diing, Lé Thi Huong, "Ban dich
tiéng Viét Bai giang khoa hoc Stat 20: 'Introduction to Probability and
Statistics', 2025

[2] Pai hoc UC Berkeley, "Bai giang khoa hoc Stat 20: 'Introduction to
Probability and Statistics"', 2025

[3] David Freedman, Robert Pisani, Roger Purves, "Statistics (4th edition)",
W. W. Norton & Company, 2007

* Tai li€u tham khao:

[1] Pang Hung Thang, "Bai tap thong ké", Nha Xuat ban Gido duc, 2008

[2] Leon-Garcia, Alberto, "Probability, statistics, and random processes for
electrical engineering", Upper Saddle River, NJ: Pearson/Prentice Hall, 2008
[3] Pang Hung Thang, "M dau vé 1y thuyét xac suat va cac tmg dung", Nha
Xuat ban Giéo dyc, 2009

[4] Dang Hung Thang, "Théng ké va tmg dung", Nha Xuat ban Gido duc,
2008

[5] Pang Hung Thang, "Bai tap xac suat", Nha Xuat ban Gido duc, 2009

18

UET.PHY 1063

Vit 1y dai cuong 3

* Tai ligu bat buge:

[1] Griffiths, David J., "Introduction to Electrodynamics", Cambridge
University Press, 2023

[2] Giang vién truong DPHCN, "Bai giang ctia hoc phan"
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

* Tai liéu tham khdo:
[1] Giang vién phu trach mon hoc, "Bai giang cua giang vién"

19

UET.PHY 1064

Thi nghiém vat ly

* Tai lidu bat bugc:

[1] Department of Physics, Columbia University, "Experiments in Physics",
Columbia University, 2022

[2] David Loyd, "Physics Laboratory Manual", Cengage Learning, 2013

[3] Giang vién truong DPHCN, "Bai giang ctia hoc phan"

* Tai liéu tham khao: .
[1] Giang vién day hoc phan Thi nghiém vat ly, "Bai giang cua giang vién
day hoc phan Thi nghiém vat Iy"

20

UET.ENP2074

D6 hoa khoa hoc va xtr Iy hinh
anh

* Tai liéu bét budc:

[1] Pham Quang An, Tran Tuong Thuy, "Gido trinh AutoCAD - Phan co ban
(ly thuyét-thyc hanh)", NXB Thanh nién, 2024

[2] Pham Phuong Hoa, Pham Quang Huén, "Solidworks Toan Tap (Phén SO
cap)", NXB Thanh nién, 2022

[3] Frederick Giesecke, Shawna Lockhart, Marla Goodman, Cindy Johnson,
"Technical Drawing with Engineering Graphics", Peachpit Press, 2023

[4] Tran Hiru Qué, bang Van Cur, Nguyén Van Tuén, "V& k¥ thuat co khi,
Tap 1", NXB Gido duc, 2007

* Tai liéu tham khao:

[1] Pham Quang Hién, Pham Quang Huy, "CorelDraw Danh Cho Ngudi Ty
Hoc", NXB Thanh nién, 2017

[2] Nguyén Vii Hoang Hiép, "Bi Quyét Lam Chu Photoshop Ung Dung Thuyc
Té Thanh Thao Sau 21 Ngay", NXB Thanh nién, 2024
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UET.ENP2075

Hoéa hoc vat liéu dai cuong

* Tai ligu bat buge:
[1] John D. Simon, "Physical Chemistry: A Molecular Approach", University
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

Science Books, 1997 .
[2] Giang vién truong DPHCN, "Bai giang cua hoc phan"

* Tai liéu}ham khao: ‘ ‘
[1] Nguyen Dirc Nghia, "Hoa hoc nano: cong nghé¢ nén va vat liéu ngudn",
NXB KHTN&CN, 2007

22

UET.ENE2064

Co s& hoa hoc va nhién liéu

* Tai liéu bt buge:

[1] Harold H. Schobert, "Chemistry of Fossil Fuels and Biofuels",
Cambridge University Press, 2013

[2] Giang vién truong PHCN, "Bai giang ctia hoc phan"

* Tai li€u tham khao:
[1] Nuggenhalli S. Nandagopal, "Chemical Engineering Principles and
Applications", Springer International Publishing, Cham, Switzerland, 2023

23

UET.ENE2072

Nang luong va Moi truong

* Tai ligu bat buge:

[1] Sergio Capareda, "Introduction to Renewable Energy Conversions", CRC
Press, 2020

[2] BO mon K¥ thuat Nang lugng, Khoa Vat Iy K§ thuéat va Cong nghé nano,
"Bai giang vé Nang lugng va Moi truong, tai lidu luu hanh noi bo"

* Tai liéu tham khao:

[1] Pham Puc Thing, Nguyén Dinh Lam, Nguyén Ning Dinh, "Ning luong
Mat troi va hé théng quang dién", NXB PHQGHN, 2024

[2] Kenneth C. Weston, "Energy Conversion", Truong DH Tulsa, 2000

24

UET.ENP2077

Vat 1y luong tu

* Tai ligu bat buge:

[1] David J. Griftiths, Darrell F. Schroeter, "Introduction to Quantum
Mechanics", Cambridge University Press, 2018

[2] Giang vién truong DPHCN, "Bai giang ctia hoc phan"
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

* Tai liéu tham khao:
[1] Stephen Gasiorowicz, "Quantum Physics", John Wiley & Sons, 2003

25

UET.AE3001

Nhiét dong luc hoc

* Tai ligu bt buge:

[1] Moran Michael J, Shapiro Howard N, Boettner Daisie D, "Fundamentals
of Engineering Thermodynamics", Wiley, 2020

[2] Bui Hai, Tran Thé Son, "K¥ thuat nhiét", NXB Khoa hoc va K¥ thuét,
2004

[3] Bui Hai, "Bai tap k¥ thuat nhiét", NXB Khoa hoc va K¥ thuat, 2004

* Tai liéu tham khao:
[1] Gicquel, Renaud, "Energy Systems A New Approach to Engineering
Thermodynamics", CRC Press, 2021

26

UET.EM3190

Co hoc chat luu ing dung

* Tai liéu bét budc:

[1] Tran Thu Ha , "Co hoc chét 16ng"

[2] L. D. Landau and E. M. Lifshitz, "Fluid mechanics", Butterworth-
Heinemann, 1987

[3] Ha Ngoc Hién, "Gido trinh thity khi dong luc hoc ing dung"

[4] G.Z. Gershuni & E.M. Zhukhovitskii, "Convective Stability of
Incompressible Fluid", IPST, 1976

[5] E. Finnemore, Joseph Franzini, "Fluid Mechanics with Engineering
Applications", McGraw-Hill Education, 2001

[6] Vi Duy Quang, "Thuy khi dong luc ing dung", Bach Khoa Ha Ngi, 2006

* Tai liéu tham khao:

[1]1. A. Kiben, N. E. Kosin, Bui Hitu Dan, Pham Hitu Vinh (dich), "Co hoc
chat long 1y thuyét", NXB Khoa Hoc K§ Thuat, 1975

[2] Tran Van Tran, "Khi dong luc hoc co ban", 2004
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

27

UET.ENE2066

Co s6, ky thuat va hé thong
nang luong

* Tai lidu bat bude:

[1] Archie W. Culp, Jr, "Principles of Energy Conversion", McGraw-Hill
Companies, 1991

[2] Giang vién truong DPHCN, "Bai giang ctia hoc phan"

* Tai li€u tham khao: )
[1] Giang vién phu trach mon hoc, "Bai giang Quang lugng tir va phi tuyén"

28

UET.ENE2067

Co s6 kinh té niang lugng

* Tai lidu bat bude:

[1] Giang vién tham gia giang day hoc phan, "Bai giang Co s& kinh té ning
luong"

[2] Donald G. Newnan, Jerome P. Lavelle, Ted G. Eschenbach, "Engineering
Economic Analysis", Oxford University Press, 2013

* Tai li€u tham khao:

[1] Pham Thi Thu Ha, Tran Vian Binh, Pham Mai Chi, Bui Xuén Hoi, Pham
Céanh Huy, Phan Diéu Huong, "Kinh té nang lugng", NXB Bach Khoa Ha
Noi, 2022

29

UET.ENP2076

Thi nghiém dién-tr tng dung

* Tai liéu bét budc:

[1] B. D. Cullity, C. D. Graham, "Introduction to Magnetic Materials",
Wiley-IEEE Press, 2008

[2] Francis Perea, "Arduino Essentials", Packt Publishing, 2015

[3] Thomas Floyd, "Digital Fundamentals", Pearson, 2015

[4] Giang vién truong DHCN, "Hudng dan thi nghiém Dién-Tir va ting
dungn

[5] Adel Sedra, Kenneth Carless Smith, Chan Carusone, and Vincent
Gaudet, "Microelectronic Circuits", Oxford University Press, 2019

[6] S.M. Sze, Kwok K. Ng, "Physics of Semiconductor Devices", Wiley-
Interscience, 2007
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So tin

Danh muc tai liéu tham khao

STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)

* Tai li¢u tham khao:
[1] Giang vién phu trach mon hoc, "Tap bai giang Thi nghiém di¢n-tir iing
dung"
* Tai liéu bét budc:
[1] William D. Callister and David G. Rethwisch, "Materials Science and
Engineering: An Introduction", Wiley, 2018
[2] Nguyén Niang Pinh, "Pai cuong khoa hoc vat liéu", NXB Dai hoc Qubc
gia Ha N¢i, 2013

30 | UET.ENP2078 Khoa hoc vét li¢u dai cuong 3
* Tai li€u tham khao:
[1] Charles Kittel, "Introduction to Solid State Physics", John Wiley & Sons,
2005
[2] Lé Cong Dudng, "Vat lidu hoc", Nha xuat ban Khoa hoc va K§ thuat,
2002
* Tai liéu bét budc:
[1] Frank P. Incropera, David P. Dewitt, Theodore L. Bergman, Adrienne S.
Lavine, "Fandamentals of Heat and Mass Transfer", Wiley&Sons, 2020
[2] Pang Qudc Phu, Tran Thé Son, Tran Vin Phd, , "Truyén nhiét", NXB
Giao duc, 2004

31 | UET.ENE2065 Truyén nhiét va truyén khoi 3 ¥ T4 lidu tham khio:
[1] Jack P. Holman, "Heat Transfer", McGraw-Hill, 2009
[2] Nguyén Van May, "Thiét bi truyén nhiét va chuyén khéi", NXB Khoa
hoc va ky thuat, 2006
[3] Giang vién tham gia giang day hoc phan, "Phan mém mo phong Energy
ZDH

32 | UET.ENE2068 Hé théng dién va mang ludi 3 * Tai ligu bat buge:

[1] Mohamed E. El-Hawary, "Electrical Power Systems: Design and
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Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

Analysis", Wiley-IEEE Press, 2024 . )
[2] Giang vién tham gia gidng day hoc phan, "Bai giang H¢ thong dién va
mang ludi"

* Tai liéu tham khao:
[1]J.D. Glover, M.S. Sarma, T.J. Overbye, "Power Systems Analysis and
Design", CL-Engineering, 2007

33

UET.ENP2073

H¢ thong cam bién micro-

nano

* Tai ligu bat buge:

[1] Jacob Fraden, "Handbook of Modern Sensors: Physics, Designs, and
Applications", Springer International Publishing, 2016

[2] Giang vién truong DPHCN, "Bai giang ctia hoc phan"

* Tai liéu tham khao:
[1] Ezzat G. Bakhoum, "Micro-and Nano-Scale Sensors and Transducers",
CRC Press, 2016

34

UET.ENP2079

Vat Iy ban dan va linh kién

* Tai liéu bt buge:

[1] Safa O. Kasap, "Principles of Electronic Materials and Devices",
McGraw-Hill, 2017

[2] Pham Van Nho, "Vat 1y linh kién va Sensor ban dan", NXB Pai hoc
Quéc gia Ha Noi, 2004

[3] Donald A. Neamen, "Semiconductor Physics and Devices: Basic
Principles", McGraw-Hill, 2011

* Tai liéu tham khao:

[1] S.M. Sze, Kwok K. Ng, "Physics of Semiconductor Devices", Wiley-
Interscience, 2007

[2] Dieter K. Schroder, "Semiconductor Material and Device
Characterization", Wiley-IEEE, 2006

[3] Nguyén Pirc Chién va Nguyén Vin Hiéu, "Cong nghé ché tao mach vi

37




STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

dién ti", NXB Bach khoa Ha Noi, 2014
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UET.ENP2080

M6 hinh hoa va mo6 phong
trong Vat ly

* Tai ligu bt buge:

[1] Roman Schmied, "Using Mathematica for Quantum Mechanics: A
Student's Manual", Springer Nature Singapore, 2020

[2] A.A. Mammoli, C.A. Brebbia, A. Klemm, "Materials characterisation V:
computational methods and experiments", WIT Press, 2011

[3] Giang vién truong DPHCN, "Bai giang ctia hoc phan"

* Tai liéu tham khao:
[1] Richard H. Enns, "Computer Algebra Recipes for Mathematical Physics",
Birkhduser Boston, 2005
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UET.ECE3327

Dién tir cong suat va diéu
khién

* Tai liéu bt buge:

[1] Muhammad Harun Rashid, "Power Electronics: Devices, Circuits and
Applications", Pearson Education , 2014

[2] VO Minh Chinh, "DPién tir cong suat", Nha xuat ban Khoa hoc va Ky
thuat, 2004

* Tai liéu tham khao: ) ’
[1] Nguyén Binh, "Dién tir cong suat", Nha xuat ban Khoa hoc va Ky thuat,
2000
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UET.ENE2069

Thiét ké va md phong hé
thong nang lugng bén virng

* Tai lidu bat bude:

[1]J. Tester, E. Drake, M. Driscoll, M. Golay, W. Peters, "Sustainable
Energy: Choosing Among Options", the MIT Press, 2012

[2] M. Orcutt, "Autodesk Revit 2020 Fundamentals for MEP", NXB
ASCENT, 2019

[3] BO m6n K thuét nang lugng, Khoa VLKT&CNNN, "Bai giang vé Thiét
ké va mo phong hé théng nang lugng bén viing (tai liéu luu hanh ndi bg) "
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So tin

Danh muc tai liéu tham khao

STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)
* Tai li¢u tham khao:
[1] Anne Labouret and Michel Villoz, "Pvsyst manual", Institute of
Engineering and Technology, 2010
* Tai liéu bét budc:
[1] Gilbert M. Masters, "Renewable and Efficient Electric Power Systems",
Wiley, 2013 N
‘ [2] PTN cua Khoa VLKT&CNNN, "Tai liéu hudng dan st dung, van hanh

38 | UET.ENE2070 D06 4n k¥ thuat nang lugng 1 3 cac hé thong thuc hanh, thuc tap v€ nang luong", Edibon, De Lorenzo, ESOL
* Tai li€u tham khao:
[1] Volker Quaschning, "Renewable Energy Systems: Technology,
Economics and Environment", Springer, 2016
* Tai liéu bét budc:
[1] Gilbert M. Masters, "Renewable and Efficient Electric Power Systems",
Wiley, 2013 N

i [2] PTN gﬁa Khoa VLKT&CNNN‘, "Tai li¢u hudng dan st dung, van hanh

39 UET.ENE2071 Do an k¥ thuat nang luong 2 3 cac hé thong thuc hanh, thyc tap vé nang luong", Edibon, De Lorenzo, ESOL
* Tai liéu tham khao:
[1] Volker Quaschning, "Renewable Energy Systems: Technology,
Economics and Environment", Springer, 2016
* Tai liéu bét budc:
[1] M. Z. Jacobson, "100% Clean, Renewable Energy and Storage for

D 4n nine luone sach va tai Everything", Cambridge Univ. Press, 2020
40 | UET.ENE3215 £ UM 5¢ 3 [2] Bo mon K§ thuat ning lugng, Khoa VLKT&CNNN, "B Tai liéu Gidi

tao

thiéu, hudng dan sir dung, van hanh céc hé thong ning lugng cua hing
Edibon, De Lorenzo, ESOL" . 5
[3] Giang vién tham gia giang day hoc phan, "Form mau quy dinh trinh bay
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

Do 4n t6t nghiép ciia Trudng Pai hoc cong nghé."

* Tai liéu tham khdo:

[1] Giang vién tham gia giang day hoc phan, "Bai giang cua giang vién trén
lop"

[2] Giang vién tham gia giang day hoc phan, "Cac tai liéu tham khao D6 an
tdt nghiép, hodc céc tai li¢u tham khao dugc ghi vao danh muc tai li¢u tham
khéo ctia P 4n mén hoc"
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UET.ENE3212

Bién doi va tich trir cac nguon
nang luong

* Tai liéu bt bude:

[1] Robert A. Huggins, "Energy Storage", Springer, 2010

[2] Yasar Demirel, "Energy: Production, Conversion, Storage, Conservation,
and Coupling", Springer, 2021

[3] Giang vién truong DPHCN, "Bai giang ctia hoc phan"

* Tai liéu tham khao:

[1] Dr.-Ing. Claus Daniel, Jiirgen O. Besenhard, "Handbook of Batteries",
Wiley, 2011

[2] Yongbing Tang, Luojiang Zhang , "Electrochemical Energy Storage
Devices: Non-Conventional Technologies and Materials", Wiley-VCH, 2025
[3] Ryan O'Hayre, Suk-Won Cha, Whitney Colella, Fritz B. Prinz,, "Fuel
Cell Fundamentals ", John Wiley & Sons, 2016

[4] Arno Smets, Klaus Jéger, Olindo Isabella, René van Swaaij, Miro Zeman,
"Solar Energy: The Physics and Engineering of Photovoltaic Conversion,
Technologies and Systems", UIT Cambridge Ltd, 2016
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UET.ENE3213

Hé thong nang luong mit troi

* Tai ligu bat buge:

[1] Gary D. Price, "Renewable Power and Energy: Photovoltaic Systems",
Momentum Press , 2018

[2] Giang vién truong DPHCN, "Bai giang ctia hoc phan"
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So tin

Danh muc tai liéu tham khao

STT | Ma hoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)
* Tai liéu tham kh;"lo: N N
[1] Pham Dtrc Thang, Nguyén Dinh Lam, Nguyén Nang Dinh, "Gido trinh
Nang lugng mat troi va hé thong quang dién", Nha xuat ban Pai hoc Quoc
gia Ha Noi
* Tai liéu bét budc:
[1] Manwell, J.F., McGowan, J.G., Rogers, A.L, "Wind Energy Explained:
Theory, Design and Application", John Wiley & Sons Ltd, 2009
[2] Djamilia Rekiou , "Wind Power Electric Systems: Modeling, Simulation
and Control", Springer, 2014 i
43 | UET.ENE3214 Dién gio 3 [3] Gidng vién truong DPHCN, "Bai giang cua hoc phan"
* Tai li€u tham khao: ‘
[1] Giang vién tham gia giang day hoc phan, "Bai giang dién gid"
[2] Bui Dinh Ta, Vii Minh Phap, Nguyén Thanh Tung, "Dién gié Nguyén ly
va Ung dung", NXB DPHQGHN, 2024
* Tai liéu bt buge:
¥ A 1eX . [1] Brian D. Fath, Sven E. Jorgensen, "Managing Air Quality and Energy
44 UET.ENE3220 Klzr}[lrisn(;la‘;gnnhllzglntrong cac 3 Systems", CRC Press, 2020 . 7 N
qau g luong [2] Gidng vién tham gia gidng day hoc phan, "Bai gidng Kiém soat 6 nhiem
trong cac qua trinh nang luong"
* Tai lidu bat bude:
[1] Josef Kallrath, Panos M. Pardalos, Steffen Rebennack, Max Scheidt,
) "Optimization in the Energy Industry", Springer, 2009 ’
45 | UET.ENE3221 T61 uvu héa hé thong nang 3 [2] Giang vién tham gia giang day hoc phan, "Bai giang To61 uu hoa hé thong

luong

nang lugng"

* Tai liéu tham khao:
[1] Ross Baldick, "Applied Optimization: Formulation and Algorithms for
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

Engineering Systems", Cambridge University Press , 2006
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UET.ENE3222

Kinh té va chinh sach ning
luong

* Tai ligu bt buge:

[1] Alessandro Rubino, Alessandro Sapio, Massimo La Scala, "Fundamentals
and Applications for Engineers and Energy Planners", Academic Press, 2021
[2] Giang vién tham gia giang day hoc phan, "Bai giang Kinh té va chinh
sach nang luong"

* Tai li€u tham khao:

[1] Pham Thi Thu Ha, Tran Vian Binh, Pham Mai Chi, Bui Xuén Hoi, Pham
Céanh Huy, Phan Diéu Huong, "Kinh té nang lugng", NXB Bach Khoa Ha
Noi, 2022
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UET.ENE3216

Sinh khdi va nhién liéu sinh
hoc

* Tai liéu bt buge:

[1] Wiebren De Jong, J. Ruud Van Ommen, "Biomass as a Sustainable
Energy Source for the Future: Fundamentals of Conversion Processes", John
Wiley & Sons, 2014

[2] Giang vién tham gia giang day hoc phan, "Bai giang vé Sinh khéi va
nang luong sinh hoc (tai liéu luu hanh ndi bo)."

* Tai liéu tham khao:

[1] Sergio Capareda, "Introduction to Biomass Energy Conversions", CRC
Press,, 2014

[2] Robert C. Brown and Tristan R. Brown, "Biorenewable Resources:
Engineering New Products from Agriculture", Wiley-Blackwell, 2014

[3] Yebo Li and Samir Kumar Khanal, Bioenergy, "Principles and
Applications", Willey Blackwell, 2016

48

UET.ENE3217

Bién do6i nang lugng dién hoa

* Tai liéu bét budc:
[1] Allen J. Bard, Larry R. Faulkner, "Electrochemical Methods:
Fundamentals and Applications", Wiley, 2000
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

[2] Giang vién truong PHCN, "Bai giang cua hoc phan"

* Tai liéu tham khdo:
[1] Ryan O'Hayre, Suk-Won Cha, Whitney Colella, Fritz B. Prinz , "Fuel
Cell Fundamentals, 3rd Edition", John Wiley & Sons, 2016
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UET.ENE3218

Cong ngh¢ thu gitr va luu trir

carbon

* Tai ligu bt buge:

[1] Berend Smit, Jeffrey A Reimer, Curtis M Oldenburg, and lan C Bourg,
"Introduction to carbon capture and sequestration", Imperial College Pres,
2014

[2] Giang vién truong PHCN, "Bai giang ctia hoc phan"

* Tai li€u tham khao:
[1] Stephen A. Rackley, "Carbon Capture and Storage", Butterworth-
Heinemann, 2017
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UET.ENE3219

Thily dién va ning lugng bién

* Tai liéu bét budc:

[1] Paul A. Lynn, "Electricity from Wave and Tide", John Wiley & Sons Ltd
,2013

[2] Giang vién truong DPHCN, "Bai giang ctia hoc phan"

* Tai liéu tham khao:
[1] R.H. Charlier, "Ocean Energy: Tide and Tidal Power", Springer, 2009
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UET.ENE3223

Xay dung va danh gia cac du

an nang luong

* Tai lidu bat budc:

[1] Martin Rogers & Aidan Duffy, "Engineering Project Appraisal", Wiley &
Sons Ltd, 2012

[2] Giang vién truong PHCN, "Bai giang ctia hoc phan"

* Tai liéu tham khao: .
[1] Gidng vién tham gia gidng day hoc phan, "Ecture Notes and Case Studies
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STT

Ma hoc ph:;‘m

Tén hoc phan

So tin
chi

Danh muc tai li¢u tham khio
(1. Tai liéu bat bugc, 2. Tai liéu tham khdo)

provided by the instruc"

[2] Gallo, A.B, "Energy planning: A review of energy planning models",
Renewable and Sustainable Energy Reviews, vol. 65, pp. 649-661, 2016
[3] International Energy Agency (IEA), "Projected Costs of Generating
Electricity", 2020
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K§ ning bd trg
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UET.ENE4036

Thuec tap t6t nghiép

* Tai ligu bat buge:

[1] Truong Pai hoc Cong nghé va Khoa Vit Iy Ky thuat va Cong nghé Nano,
"Mau nhat ky thuc tap va mau bao cao thyc tip cia Truong va Khoa"

[2] Truong Pai hoc Cong nghé va Khoa Vat Iy Ky thuat va Cong nghé Nano,
"Cac vin ban hudng din va ké hoach cua Trudng va Khoa vé trién khai thuc
tap doanh nghiép hang nam"

* Tai liéu tham khao:

[1] Céac doanh nghiép, "Tai liéu ndi b, quy trinh ky thuat, so dd cong nghé
tai doanh nghiép"

[2] Cac doanh nghiép, "Tai liéu chuyén nganh da hoc lién quan dén hé thong
duoc tiép can"

54

UET.ENE4037

Db 4n tot nghiép

10

* Tai lidu bat bude:

[1] Truong Pai hoc cong nghé, "Quy dinh trinh bay do an tdt nghi¢p"

[2] Giang vién tham gia giang day hoc phan, "Cac vin ban huodng dan va ké
hoach ctia Truong va Khoa vé trién khai thyc hién D6 4n t6t nghiép hang
nam"

* Tai liéu tham khao:

[1] Giang vién tham gia giang day hoc phan, "Céc tai liéu tham khao ma
ngudi huéng dan yéu cau sinh vién tham khao trong qua trinh thyc hién D6
an tot nghi¢p, hodc cac tai li¢u tham khao dugc ghi vao danh muc tai liéu
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- X A X S tin Danh muc tai liéu tham khio
STT | Mahoc phan Ten hoc phan chi (1. Tai liéu bét budc, 2. Tai liéu tham khdo)
tham khdo ctia D6 an."
4. Poi ngii can b giang day
Can b{ giang day
Mi h ; S6 tin -
STT 1A9c Tén hoc phin o Chirc danh
phan ¢ Ho va tén khoa hoc, Pon vi cong tac
hoc vi
PHI1006 Triét hoc Mac Lénin Giang vién, Truong Pai hoc
1 3 Khoa hoc xa hoi va Nhan
van, PHQGHN
) PEC1008 Kinh té chinh tri Mac Lénin 5 Giang vién, Truong Pai hoc
Kinh té, PHQGHN
HIS1001 Lich stt Bang Cong san Viét Giang vién, Truong Dai hoc
3 Nam 2 Khoa hoc xa hoi va Nhan
van, PHQGHN
POL1001 | Tu tuong HO Chi Minh Giang vién, Truong Pai hoc
4 2 Khoa hoc xa hoi va Nhan
van, PHQGHN
PHI1002 Chu nghia xa héi khoa hoc Giang vién, Truong Pai hoc
5 2 Khoa hoc xa hoi va Nhan

vin, DPHQGHN
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
6 FLF1107 Tiéng Anh Bl 5 Giang vién, Truong Pai hoc
Ngoai ngtr, PHQGHN
7 VNU1001 | Nhap mén cong nghé sd va 3 Giang vién, Vién Pao tao s6
ung dung tri tu¢ nhan tao va Khao thi, PHQGHN
2 THL1057 | Nha nudc va phap luat dai 5 Giang vién, Vién Pao tao s6
cuong va Khao thi, PHQGHN
Gi4o duc thé chat Giang vién, Trung tam Gido
9 4 duc Thé chat va Thé thao,
DHQGHN
Gi4o duc quéc phong — an ninh Giang vién, Trung tdm Gido
10 8 duc Qudc phong va An ninh,
DHQGHN
Nguyén Hoang Quan TS. Vién Cong ngh¢ Hang khong Vil try,
Truong Pai hoc Cong nghé
UET.MAT . .
11 Dai s0 tuyén tinh cho ky thua x .
1053 4l s0 tuyen tinh cho ky thuat > Nguyén Bich Van TS. Truong Pai hoc Cong nghé
D6 Thai Duong TS. Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Viét Khoa GS.TS. Vién Co hoc, Vién Han lam KH&CN
VN
La buac Viét PGS.TS. Vién Co hoc, Vién Han 1am KH&CN
VN
12 ?(SSE'MAT Giai tich 1 5
Nguyén Bich Van TS. Truong Pai hoc Cong nghé
D6 Théai Duong TS. Truong Pai hoc Cong nghé
Lé Phé b6 TS. Truong Dai hoc Cong nghé
Nguyén Viét Khoa GS.TS. Vién Co hoc, Vién Han 1am KH&CN
VN
La Puc Viét PGS.TS. Vién Co hoc, Vién Han lam KH&CN
VN
13 IIJ(EFE'MAT Giadi tich 2 5
Lé Phé b6 TS. Truong Pai hoc Cong nghé
D6 Thai Duong TS. Truong Pai hoc Cong nghé
Nguyén Bich Van TS. Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi

Hoang Nam Nhat GS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢

Nguyén Phuong Hoai Nam PGS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Pham Vian Vinh PGS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Tran Vin Quang PGS.TS. Phong Pao tao, Truong DPai hoc Cong
nghé

14 UET.PHY Vat ly dai cuong 1 3 S
095

Nguyén Dinh Lim PGS.TS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé

Do Thi Huong Giang PGS.TS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé

Nguyén Kién Cuodng PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Mai Hong Hanh PGS.TS. Truong Pai hoc Cong nghé
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STT

Ma hoc
phén

Tén hoc phan

SO tin
chi

Can b0 giang day

Churec danh
Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Dtrc Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Vii Nguyén Thirc TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Hb Thi Anh TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Nguyén Huy Tiép TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Phan Thé Long TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
D6 Quang Loc TS. Khoa Dién tir Vién Thong, Truong Dai
hoc Cong nghé
Vi Thi Thao TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé

49




STT

Ma hoc
phén

Tén hoc phan

SO tin
chi

Can b0 giang day

Chirc danh
Ho va tén khoa hoc, Don vi cong tac
hoc vi
Pong Qudc Viét TS. Khoa Vit 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Nguyén Tuidn Canh TS. Khoa Vit 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Nguyén Thi Yén Mai TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Nguyén Thi Minh Hong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Vi Ngoc Linh ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Tran Ptc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Hd Anh Tam ThS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi

Nguyén Ping Co ThS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢

Hoang Nam Nhat GS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

D6 Thi Huong Giang PGS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Pham Vian Vinh PGS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢

15 g9E6T'PHY1 Vat ly dai cuong 2 3 Nguyén Dinh Lim PGS.TS. Khoa Vat ly Ky thuat va Cong ngh¢

Nano, Truong Pai hoc Cong nghé

Tran Van Quang PGS.TS. Phong Bao tao, Truong Pai hoc Cong
nghé

Nguyén Kién Cuodng PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Mai Hong Hanh PGS.TS. Truong Pai hoc Cong nghé
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Can b0 giang day

M3 hoc . S6 tin -
STT s Tén hoc phin hf Chitc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi

Nguyén Phuong Hoai Nam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢

Nguyén Thi Yén Mai TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Nguyén Puic Cuong TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢

b6 Quang Loc TS. Khoa Dién tir Vién Thong, Truong Dai
hoc Cong ngh¢
Nguyén Thi Minh Hong TS. Khoa Vat ly Ky thuat va Cong ngh¢

Nano, Truong Pai hoc Cong nghé

Vi Thi Thao TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Vii Nguyén Thuirc TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

52




STT

Ma hoc
phén

Tén hoc phan

SO tin
chi

Can b0 giang day

Chirc danh
Ho va tén khoa hoc, Don vi cong tac
hoc vi
Pong Qudc Viét TS. Khoa Vit 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Nguyén Tuidn Canh TS. Khoa Vit 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Hb Thi Anh TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Nguyén Huy Tiép TS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé
Phan Thé Long TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Nguyén Ping Co ThS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Vii Ngoc Linh ThS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Tran Dtc Pong ThS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Man Pire Chirc TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong nghé
Lé Burc Trong TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong nghé
Ngb6 Thi Duyén TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong ngh¢
UET.COM , ,
16 1050 Tu duy tinh toan 5
Ma Thi Chau TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong ngh¢
Lé Nguyén Khoi TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong nghé
Hoang Thi Ngoc Trang ThS. Khoa Cong ngh¢ Thong tin, Truong Dai
hoc Cong nghé
17 UET.MAT Xac sudt théng ke 3 Lé Sy Vinh GS.TS. Khoa Elong ng}le Thong tin, Truong Pai
1052 hoc Cong nghé
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STT

Ma hoc
phén

Tén hoc phan

SO tin
chi

Can b0 giang day

Churec danh
Ho va tén khoa hoc, Don vi cong tac
hoc vi

Phan Hai Bang PGS.TS. Khoa Cong nghé Xay dung - Giao
thong, Truong Pai hoc Cong nghé

Lam Sinh Cong PGS.TS. Khoa Dién tir Vién Thong, Trudng Pai
hoc Cong nghé

Hoang Thi bi¢p TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong nghé

Phung Buc Thuan TS. Vién Cong nghé Hang khong Vil try,
Truong Dai hoc Cong nghé

Dang Cao Cuong TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong ngh¢

Nguyén Pirc Cuong TS. Khoa Vit Iy K§ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Lé Trung Thanh TS. Khoa Dién tir Vién Thong, Truong Dai
hoc Cong nghé

Nguyén Thi Ngoc Anh TS. Khoa Cong ngh¢ Nong nghi¢p, Truong

DPai hoc Cong nghé
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STT

Ma hoc
phén

Tén hoc phan

SO tin
chi

Can b0 giang day

Churec danh
Ho va tén khoa hoc, Don vi cong tac
hoc vi

D6 Thai Duong TS. Trudng Pai hoc Cong nghé

Nghiém Nguyén Viét Diing | TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong nghé

Do Dtic Pong TS. Khoa Cong nghé Thong tin, Truong Pai
hoc Cong nghé

Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Dang Thanh Hai TS. Khoa Cong nghé Thong tin, Truong Dai
hoc Cong nghé

Vi Thi Thuy Anh TS. Khoa Cong ngh¢ Xay dung - Giao
thong, Truong Pai hoc Cong nghé

Nguyén Bich Van TS. Truong Pai hoc Cong nghé

D6 Thi Thu Ha ThS. Khoa Cong nghé Xay dung - Giao

thong, Truong Pai hoc Cong ngh¢
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi

D6 Thi Huong Giang PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢

Nguyén Dinh Lam PGS.TS. Khoa Vat Iy K§ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Nguyén Puic Cuong TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

UET.PHY1 NPT
18 063 Vat ly dai cuong 3 3

Nguyén Thi Minh Hong TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢

Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Phan Thé Long TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

Pham Van Vinh PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé

UET.PHY1 . A A
19 064 Thi nghiém vat ly 3
D6 Thi Huong Giang PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Pong Qudc Viét TS. Khoa Vit 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Tran DPtc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Vii Ngoc Linh ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Nguyén Pang Co ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Do Thi Huong Giang PGS.TS. Khoa Vat ly Ky thuat va Cong ngh¢
N Nano, Truong Pai hoc Cong nghé
UET.ENP2 | B6 hoa khoa hoc va xur 1y hinh
20 X 3
074 anh ;
Ho6 Anh Tam ThS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé
Nguyén Phuong Hoai Nam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENP2 . N 1Al g
21 075 Hoa hoc vat liéu dai cuong 3
Vi Thi Thao TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Ma ?Qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Phuong Hoai Nam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
” UET.ENE2 Co 56 héa hoc va nhién lidu 3 Nguyén Tuan Canh TS. Khoa Vat l‘y Ky thuat va ?ong ngAhe
064 Nano, Truong Pai hoc Cong nghé
Tran DPtc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Vii Ngoc Linh ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
UET.ENE2 5 N AAT s
23 072 Nang lugng va Moi truong 3
Tran Puc Pong ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Hoang Nam Nhat GS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENP2 A1 , Nguyén Dinh Lam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
24 1077 Vatly lugng tr 3 Nano, Trudng Pai hoc Cong nghé
Nguyén Dtrc Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Ma ?Qc Tén hoc phan 50 tfn Chirc danh
phan chi Ho va tén khoa hoc, Don vi cong tac
hoc vi
Phung Duc Thuan TS. Vién Cong ngh¢ Hang khong Vi try,
Truong Pai hoc Cong nghé
Db Huy Diép TS. Khoa Co hoc k¥ thuat va Ty dong hoa,
Truong Pai hoc Cong nghé
25 I)JIE T.AE30 Nhiét dong luc hoc 3
Nguyén Hoang Quan TS. Vién Cong nghé Hang khong Vil try,
Truong Pai hoc Cong nghé
Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Dang Thé Ba PGS.TS. Khoa Co hoc k¥ thuat va Ty dong hoa,
Truong Pai hoc Cong nghé
26 g(fT'EM“ Co hoc chat luu tng dung 3
Do Huy bi¢p TS. Khoa Co hoc k¥ thuat va Ty dong hoa,
Truong Pai hoc Cong nghé
Nguyén Dinh Lam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
o Nano, Truong Dai hoc Cong nghé
27 UET.ENE2 | Co sd, k¥ thuat va hé thong 3
066 nang lugng i
Bui Binh Ta TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Lé Viét Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
UET.ENE2 1 A«
28 067 Co s¢ kinh t€ nang lugng 3
Nguyén Thanh Tung TS. Khoa Vat Iy K§ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Pham Vian Vinh PGS.TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
UET.ENP2 , P
29 076 Thi nghiém dién-tir rng dung 3
Nguyén Tuan Canh TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Tran Puc Pong ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Vi Thi Thao TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENP2 T
30 078 Khoa hoc vét li¢u dai cuong 3
Hb Thi Anh TS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Dtrc Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Nguyén Thi Minh Hong TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Phan Thé Long TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
UET.ENE2 A A A It
31 065 Truyén nhiét va truyén khoi 3
Tran Puc Pong ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Nguyén Thanh Tung TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE2 Ay A -
32 068 H¢ thong dién va mang ludi 3
Tran Ptc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENP2 oy Y Pham Vian Vinh PGS.TS. Khoa Vit ly Ky thuat va Cong ngh¢
33 073 H¢ thong cam bién micro-nano 3 Nano, Truong Dai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi

D6 Thi Huong Giang PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong ngh¢
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
Nguyén Dinh Lam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Dai hoc Cong ngh¢
Nguyén Pirc Cuong TS. Khoa Vit Iy K§ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé

UET.ENP2 e 1 Tt AR A 1 n
34 079 Vat 1y ban dan va linh kién 3

Nguyén Huy Tiép TS. Khoa Vat ly Ky thuat va Cong ngh¢

Nano, Truong Pai hoc Cong nghé
Lé Viét Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
35 UET.ENP2 | M6 hinh héa va mo6 phong 3 Nguyén Huy Tiép TS. Khoa Vat Iy K¥ thuat va Cong nghé

080 trong Vat 1y Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Dtrc Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Pham Duy Hung TS. Khoa Dién tir Vién Thong, Trudng Pai
N P hoc Cong ngh¢
UET.ECE3 | Dién tir cong suat va diéu
36 2 3
327 khién ] ] . ]
Dang Anh Viét ThS. Khoa Dién tir Vien Thong, Truong Pai
hoc Cong nghé
Tran Dtc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
X o o Nano, Truong Dai hoc Cong nghé
37 UET.ENE2 | Thiét ké va mo phong hé thong 3
069 nang lugng bén ving N . N N
Vi Ngoc Linh ThS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé
Nguyén Huy Tiép TS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé
UET.ENE2 X 2 Lo lAp X
38 070 Do an k¥ thuat nang lugng 1 3
Tran Ptc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE2 X Al Nguyén Huy Tiép TS. Khoa Vat Iy K¥ thuat va Cong nghé
b ky th 1 2 .
39 071 0 an ky thuat nang luong 3 Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi

Tran Dtc Pong ThS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong ngh¢
Nguyén Thi Minh Hong TS. Khoa Vit Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
UET.ENE3 | D 4n ning luong sach va tai Tran DPtc Pong ThS. Khoa Vat 1y K¥ thuat va Cong nghé

40 3 . . . .

215 tao Nano, Truong Pai hoc Cong nghé
Nguyén Pang Co ThS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Dai hoc Cong ngh¢
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
Nguyén Tuan Canh TS. Khoa Vat 1y K¥ thuat va Cong nghé

oz o \ Nano, Truong Dai hoc Cong nghé

41 UET.ENE3 | Bién doi va tich trit cdc ngudn 3

212 nang luong ~ . N N A N N
Nguyén Thi Minh Hong TS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
Tran Ptc Pong ThS. Khoa Vat 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Dinh Lam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
UET.ENE3 A g A < .
42 13 H¢ thong nang luong mat troi 3
Tran DPtc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Nguyén Thanh Tung TS. Khoa Vat Iy K§ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE3 A,
43 214 Dién gio 3
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
44 UET.ENE3 | Kiém soat 6 nhiém trong cac 3 Bui Binh Tu TS. Khoa Vat ly Ky thuat va Cong ngh¢
220 qué trinh nang lugong Nano, Truong Pai hoc Cong nghé
Vii Ngoc Linh ThS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
45 3 Tran Mau Danh TS. Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
UET.ENE3 | Téi wu hoa hé théng ning Nguyén Thanh Tung TS. Khoa Vat Iy K¥ thuat va Cong nghé
221 luong Nano, Truong Pai hoc Cong ngh¢
Lé Viét Cuong TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
Tran M4u Danh TS. Truong Pai hoc Cong nghé
UET.ENE3 | Kinh t va chinh sach ning Nguyén Thanh Tung TS. Khoa Vat l‘y Ky thuat va Fong ngAhf_:
46 3 Nano, Truong Pai hoc Cong nghé
222 luong
Lé Viét Cuong TS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé
Vi Ngoc Linh ThS. Khoa Vat 1y K¥ thuat va Cong nghé
. . L ) Nano, Truong Pai hoc Cong nghé
UET.ENE3 | Sinh khoi1 va nhién li€u sinh
47 216 hoc 3
' Tran Puc Pong ThS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE3 A aRe o a1 Nguyén Phuong Hoai Nam PGS.TS. Khoa Vat Iy K¥ thuat va Cong nghé
48 217 Bién d61 nang luong dién hoa 3 Nano, Trudng Dai hoc Cong nghé
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Can b0 giang day

STT Ma ?Qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Tuin Canh TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE3 | Cong nghé thu gift va luu trix Pong Qudc Viét TS. Khoa Vit 1y K¥ thuat va Cong nghé
49 3 . . . A
218 carbon Nano, Truong Pai hoc Cong nghé
Nguyén Huy Tiép TS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
Nguyén Tuan Canh TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE3 e aea e 2 Pong Quéc Viét TS. Khoa Vat 1y K¥ thuat va Cong nghé
50 219 Thuy dién va nang lugng bién 3 Nano, Truéng Pai hoc Cong ngh
Tran Ptc Pong ThS. Khoa Vit Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE3 | Xay dung va danh gia cac du Lé Viét Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé
51 . 3 A . . A
223 an nang luong Nano, Truong Pai hoc Cong nghé
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Can b0 giang day

STT Mi?qc Tén hoc phan Sol?n Chirc danh
phan ¢ Ho va tén khoa hoc, Don vi cong tac
hoc vi
Nguyén Thanh Tung TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong ngh¢
Tran Mau Danh TS. Truong Pai hoc Cong nghé
K¥ ning bb trg Giang vién, Trung tam Du
52 3 bao va Phat trién Nguon nhan
luc, PHQGHN
Bui Dinh Tu TS. Khoa Vat 1y K¥ thuat va Cong nghé
Nano, Truong Dai hoc Cong ngh¢
UET.ENE4 A A A Nguyén Huy Tiép TS. Khoa Vat ly Ky thuat va Cong ngh¢
>3 036 Thyc tap tot nghiép 3 Nano, Truong Pai hoc Cong nghé
Lé Viét Cuong TS. Khoa Vat ly Ky thuat va Cong ngh¢
Nano, Truong Pai hoc Cong nghé
Lé Viét Cuong TS. Khoa Vat Iy K¥ thuat va Cong nghé
Nano, Truong Pai hoc Cong nghé
UET.ENE4 Y n
54 037 D6 4an tot nghiép 10
Pong Qudc Viét TS. Khoa Vit 1y K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
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STT

Ma hoc
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Tén hoc phan

SO tin
chi

Can b0 giang day

Chirc danh
Ho va tén khoa hoc, Don vi cong tac
hoc vi

Bui Binh Ta TS. Khoa Vat Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong ngh¢
Nguyén Thanh Tung TS. Khoa Vat Iy K§ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé
Nguyén Huy Tiép TS. Khoa Vit Iy K¥ thuat va Cong nghé

Nano, Truong Pai hoc Cong nghé

70




5. Hwéng din thuce hién chuong trinh dao tao

Bang tién trinh dao tao du kién

STT M sb Hoc phin S‘c’lﬂ“ Ghi chii
I Hoc ky 1
1 UET.ENP2074 | D6 hoa khoa hoc va xtr 1y hinh anh 3 | Bit budc
2 UET.MATI1053 | Pai s6 tuyén tinh cho k¥ thuat 5 | Bat budc
3 UET.PHY1095 | Vat Iy dai cuong 1 3 | Bitbudc
4 POL1001 Tu twong H6 Chi Minh 2 | Bitbudc
5 VNU1001 Nhf.?lp mon cong nghé sb va tmg dung tri tué 3 Bit budc
nhéan tao
I Hoc ky 2
1 UET.COM1050 | Tu duy tinh toan 5 | Bit budc
2 UET.MATI1050 | Giai tich 1 5 | Bit buodc
3 UET.PHY1096 | Vatly dai cuong 2 3 | Bit budc
4 PHI1006 Triét hoc Mac Lénin 3 | Bit budc
5 THL1057 Nha nudc va phap luat dai cuong 2 Bit budc
11 Hoc ky 3
1 UET.ENP2075 Hoéa hoc vat liéu dai cuong 3 Bit budc
2 UET.MATI1051 | Giai tich 2 5 | Bit buoc
3 UET.PHY1063 | Vat Iy dai cuong 3 3 | Bat budc
4 FLF1107 Tiéng Anh B1 5 | Batbudc
5 PEC1008 Kinh té chinh tri Mac Lénin 2 Bit budc
v Hoc ky 4
1 UET.ENE2064 | Co s& hoa hoc va nhién liu 3 | Bat budc
2 UET.ENE2072 | Nang luong va Méi truong 3 | Bat budc
3 UET.ENP2077 | Vat Iy luong tir 3 | Bit budc
4 UET.MATI1052 | Xac suat thong ké 3 | Bit budc
5 UET.PHY1064 | Thi nghiém vat Iy 3 | Bat budc
6 PHI1002 Chu nghia xa hdi khoa hoc 2 Bit budc
\% Hoc ky 5
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So tin

STT Mai s6 Hoc phén oIt Ghi chu
1 UET.AE3001 Nhiét dong luc hoc 3 | Bitbudc
2 UET.EM3190 Co hoc chét luu ung dung 3 Bit budc
3 UET.ENE2066 | Co s, ki thuat va hé théng niang luong 3 | Bitbudc
4 UET.ENE2067 | Co s kinh té nang luong 3 | Bitbudc
5 UET.ENP2076 | Thi nghiém dién-tir tng dung 3 | Bit bude
6 UET.ENP2078 Khoa hoc vat li¢u dai cuong 3 Bit budc
7 HIS1001 Lich st BPang Cong san Viét Nam 2 Bit budc

VI Hoc ky 6
1 UET.ENE2065 | Truyén nhiét va truyén khoi 3 | Bit budc
2 UET.ENE2068 Hé thng dién va mang ludi 3 Bit budc
3 UET.ENE2070 | D6 an k¥ thuat ning lugng 1 3 | Bitbudc
4 UET.ENP2073 Hé théng cam bién micro-nano 3 Bit budc
5 UET.ENP2079 | Vat Iy ban dan va linh kién 3 | Bit budc
6 UET.ENP2080 Mo hinh héa va moé phong trong Vat ly 3 Bit budc

Vil Hoc ky 7
1 UET.ECE3327 Dién tur cong sudt va diéu khién 3 Bit budc
) UET.ENE2069 gélrilé\tn};ré;gvé mo phong hé théng nang lugng 3 Bit budc
3 UET.ENE2071 | B0 4n k¥ thuat ning luong 2 3 | Bat budc
4 UET.ENE3212 Bién ddi va tich trit cac nguén nang lugng 3 Tu chon
5 UET.ENE3213 Hé théng ning luong mat troi 3 Ty chon
6 UET.ENE3214 Di¢n gid 3 Tu chon
7 UET.ENE3220 ﬁlﬁrr; so4t 6 nhiém trong cac qua trinh ning 3 Tu chon
8 UET.ENE3221 Tbi wu hoa hé théng ning luong 3 | Tuchon
9 UET.ENE3222 Kinh té va chinh sach nang luong 3 Tu chon

VIII Hoc ky 8
1 UET.ENE3215 Do 4n nang lugng sach va tai tao 3 Bit budc
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So tin

STT Mai s6 Hoc phén oIt Ghi chu
» Bit budc -
2 K¥ nang bo tro 3 Khong tinh
tin chi
3 UET.ENE3216 Sinh khdi va nhién liéu sinh hoc 3 Tu chon
4 UET.ENE3217 | Bién ddi ning luong dién hoa 3 | Tuchon
5 UET.ENE3218 Cong ngh¢ thu gitr va luu trit carbon 3 Ty chon
6 UET.ENE3219 | Thuy dién va ning lugng bién 3 | Ty chon
7 UET.ENE3223 Xay dung va danh gia cac du an nang lugng 3 Tu chon
IX Hoc ky 9
1 UET.ENE4036 | Thyc tap tot nghiép 3 | Bit budc
2 UET.ENE4037 | D6 an tot nghiép 10 | Bat budc
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6. So sanh chwong trinh dao tao da xAy dwng v6i chuwong trinh dao tao tién tién khac (Comparison between the program and other advanced

program)
6.1. So sanh chwong trinh dao tao di xdy dung véi mét chwong trinh dao tao tién tién ciia nwéc ngoai (di sit dung dé xay dwng chwong
trinh)

(Comparison of the Developed Curriculum with an Advanced International Program (Used as a Reference for Program Development))
a) Gidi thi¢u vé chwong trinh dwoc siv dung dé xdy dung chwong trinh

(Introduction to the Reference Program)

Tén chuong trinh, té€n van bﬁng sau khi tot nghiép: Khoa hoc va k¥ thuat nang luong (Energy Science and Engineering), Cti nhan (Bachelor)

(Program name and degree awarded upon graduation: Energy Science and Engineering, Bachelor's Degree)
Tén don vi dao tao, nude dao tao: Pai hoc Stanford, Hoa KV (Training institution and country: Stanford University, United States)
Xép hang ctia don vi ddo tao, nganh dio tao: xép hang thtr 3 vao nim 2025 theo bang xép hang céc trudng dai hoc trén thé gidi cua US

News Report, nganh Khoa hoc va k¥ thudt nang luong xép hang thir 21 vao ndm 2025. (University and program ranking: Ranked 3rd globally in 2025
according to the US News Report's global university rankings, the Energy Science and Engineering program was ranked 21st in 2025.)

Khai quat chuong trinh dao tao cir nhan nganh Khoa hoc va ky thuat nang lugng cua Pai hoc Stanford (Overview of the Bachelor's Program
in Energy Science and Engineering at Stanford University):
+ Thoi gian dao tao: 4 nam (Duration of study: 4 years)

+ S4 tin chi dao tao: 170 - 190 tin chi (1 tin chi dao tao & PH Stanford khoang 12 gio giang day 1y thuyét trén 16p cia giang vién),
tuong du:orng khoéng 136 - 152 tin chi & Viét Nam. (Total credits required: 170190 credits (One Stanford credit is equivalent to approximately 12 hours of

in-class theoretical instruction by a lecturer, which corresponds to approximately 136—152 Vietnamese credits.)

+ Khung Chu’orng trinh gém 7 khéi kién thttc nhu béng dudi dﬁy; (The program framework consists of 7 knowledge blocks as shown in the table
below)
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STT
(No.)

Khéi kién thire
(Knowledge block)

S6 tin
chi
(Numbe
rof

credits)

Cac hoc phan/chi dé lién quan t6i khoi kién thire
(Courses/Topics Related to the Knowledge Block)

Thaoi gian hoc
(Time)

Khéi kién thtc toan va
todn nang cao
(Mathematics and Advanced

Mathematics Knowledge
Block)

25

- Giai tich 1, 2, 3 (Math19, 20, 21)

Calculus 1, 2, 3 (Mathl9, 20, 21)

- Giai tich véc-to (CME100) hoic Dai sb tuyén tinh (Math51)

Vector Calculus (CME100) or Linear Algebra (Math51)

- Phuong trinh vi phéan thudn (CME102) hodc Phuong trinh vi phan véi dai s6 tuyén
tinh, phuong phap Fourier va irng dung (Math53)

Ordinary Differential Equations (CME102) or Differential Equations with Linear Algebra,
Fourier Methods, and Applications (Math53)

- Dai 5O ‘guyén tinh va Phuong trinh vi phan timg phan (CME104) hodc Tich phan
nhic¢u bién (Math52)

Linear Algebra and Partial Differential Equations (CME104) or Multivariable Integration
(Math52)

- X4c suit thong ké (CME106)
Probability and Statistics (CME106)

Nam 1, 2

I*" and 2" year

Khéi kién thire ky thuat co
ban va nang cao
(Basic and Advanced

Engineering Knowledge
Block)

20-24

- Tu duy lap trinh (CS106A)
Programming Methodology (CS106A)

- Tu duy lap trinh nang cao (CS106B)
Programming Abstractions (CS106B)

- Kinh té k¥ thuat (Energy110)
Engineering Economics (Energyl 10)

- Co hoc chit ran (Engrl4)

Solid Mechanics (Engri4)

- Nhi¢t dong luc hoc ky thuat (ME30)
Engineering Thermodynamics (ME30)

- Co hoc chét luu (ME70)

Nam 1, 2

I*" and 2" year
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STT
(No.)

Khéi kién thire
(Knowledge block)

S6 tin
chi
(Numbe
rof

credits)

Cac hoc phan/chi dé lién quan t6i khoi kién thire
(Courses/Topics Related to the Knowledge Block)

Thaoi gian hoc
(Time)

Fluid Mechanics (ME70)

Khéi kién thirc khoa hoc

(Scienctific Knowledge
Block)

29-32

- Co hoc (Physics41)

Mechanics (Physics 41)

- bi¢n va Tur (Physics43)

Electricity and Magnetism (Physics 43)

- Nhiét va Quang (Physics45)

Heat and Optics (Physics 45)

- Thuc hanh Nhiét va Quang (Physics46)
Heat and Optics Practical (Physics 46)

- Céac nguyén ly hoa hoc I, I (Chem31A, B)
Principles of Chemistry I, Il (Chem 314, 31B)
- Nhap mon Dia chat hoc (Geolscil)
Introduction to Geology (GeolSci 1)

Nam 2, 3

2" and 3" year

Khéi kién thirc co s&
nganh

(Major Foundation
Knowledge Block)

15-16

- Nang lugng va Mo6i truong (Energy101)

Energy and the Environment (Energy 101)

- Nang luong bén vitng cho 9 ty ngudi (Energy104)

Sustainable Energy for 9 Billion (Energy 104)

- Truyén nhiét va truyén khéi (Energy120)

Heat and Mass Transfer (Energy 120)

- Phan tich va dinh luong sai s6 trong mé phong k¥ thuat (Energy160)
Quantitative Error Analysis in Engineering Simulations (Energy 160)

Nam 2, 3

2" and 3" year

Khéi kién thire chuyén
nganh

Sinh vién lua chon hoc it nhit 5 hoc phﬁn/ 18 tin chi:
- Co s¢ nang luong tai tao (Energy102)

Nam 3, 4

3 and 4™ year
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STT
(No.)

Khéi kién thire
(Knowledge block)

S6 tin
chi
(Numbe
rof

credits)

Cac hoc phan/chi dé lién quan t6i khoi kién thire
(Courses/Topics Related to the Knowledge Block)

Thaoi gian hoc
(Time)

(Specialization Knowledge
Block)

Renewable Energy Fundamentals (Energy 102)

- Cong nghé thu gilr va luu tritr carbon (Energy153)

Carbon Capture and Storage Technologies (Energy 153)

- T6i wu hoa hé thong ning lugng (Energy191)

Optimization of Energy Systems (Energy 191)

- Co ché vat 1y cua nang lugng gié (Energy262)

Physical Mechanisms of Wind Energy (Energy 262)

- Tich trit va bién d6i ning lugng: Pin mat trdi, pin nhién liéu, pin (Energy201C)
Energy Storage and Conversion: Solar Cells, Fuel Cells, and Batteries (Energy 201C)
- Co s0 cua céc qua trinh nang lugng (Energy293B)

Fundamentals of Energy Processes (Energy 293B)

- Khoa hoc va cong ngh¢ moi truong (CEE70)

Environmental Science and Technology (CEE 70)

- Thiét ké nang lugng hiéu qua cho céac toa nha (CEE176A)

Energy-Efficient Building Design (CEE 176A)

- Nang lugng sach, tai tao 100% va luu trtt (CEE176B)

100% Clean, Renewable Energy and Storage (CEE 176B)

- P an chuyén nganh (Energy199)

Specialization project (Energyl99)

- D6 an tot nghiép (Undergraduate Honors Thesis) danh cho sinh vién chat lugng cao

Undergraduate Honors Thesis (for high-achieving students)

Khoi kién thirc khoa hoc
xa hoi

- Giutp sinh vién k¥ thuat m¢ rdng hi€u biét vé boi canh xa hoi, dao duic, chinh sach

lién quan dén cong nghé

Bat ctr thoi
diém nao
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So tin

STT Khéi kién thirc chi Cac hoc phan/chi dé lién quan t6i khoi kién thire Thoi gian hoc
(No.) (Knowledge block) (N;‘Z;?e (Courses/Topics Related to the Knowledge Block) (Time)
credits)
(Social Science Knowledge Help engineering students broaden their understanding of the social, ethical, and policy Anytime
Block) contexts related to technology
- Khéi Tu duy va phuong phap tiép can lién nganh: 11 hoc phan, 33 - 44 tin chi.
2 Interdisciplinary Thinking and Approach Block: 11 courses, 33—44 credits.
Khoi kién thirc chung: Tu PR Ap s \ A A s £, ox f e
duy - Vi &t ho thuat - Khoi Viét hoc thudt va trinh bay: 3 hoc phan viét va thuyét trinh, 12 - 15 tin chi.
Ngoai ngit ’ ) Academic Writing and Presentation Block: 3 courses in writing and presentation, 12—15 Nim 4
7 : 60 - 70 | credits. th
(General Knowledge Block: 4" year

Critical Thinking — Academic
Writing — Foreign Language)

- Khéi ngoai ngit: hoan thanh tdi thiéu trinh d6 twong dwong 1 ndm hoc dai hoc hodc
vuot qua ki€ém tra trinh d¢ dau vao, 10 - 15 tin chi.

Foreign Language Block: must complete at least the equivalent of one year of university-
level study or pass a placement test, 10—15 credits.

CTDT nganh Khoa hoc va k¥ thuét nang luong cua Pai hoc Stanford dugc thiét ké theo dinh huodng lién nganh, tich hop kién thirc nén

tang vé khoa hoc, k¥ thuat va méi trudng nham giai quyét cic van dé ning luong trong bdi canh phat trién bén vitng. Chuong trinh dé cao tu

duy hé thdng, kha ning mo hinh hoa va phan tich dir liéu, dong thoi khuyén khich sinh vién phat trién cac k¥ ning mém nhu giao tiép, lam

viéc nhém, va nhan thic xa hoi, dao dtc trong k¥ thuat. bé chuong trinh dao tao K¥ thuat nang luong cia Truong Dai hoc Cong nghé tiém

can voi md chuong trinh dao tao ndy, can diéu chinh theo ba hudng chinh: (1) tai cdu triic hoc phan theo nguyén 1y tich hop thay vi chia nho

mon hoc roi rac; (2) ting cudng cac hoc phan vé phan tich hé thdng, mé hinh hoa ning lugng va chuyén dbi carbon thap; va (3) bd sung cac

hoc phan theo huéng md, lién nganh va cap nhat xu hudng toan cau nhu chinh sach ning luong, k¥ thuat bén viing, va kinh té niang luong.

Dua trén cac nhan dinh nay, CTDT K¥ thuat nang lugng ctia Truong Pai hoc Cong nghé da dugc cdp nhat, chinh stra va sau d6 so sanh voi

lai v&1 CTDT Khoa hoc va ky thuat nang lugng ctia Bai hoc Stanford.

(The Bachelor’s program in Energy Science and Engineering at Stanford University is designed with an interdisciplinary orientation,

integrating foundational knowledge in science, engineering, and the environment to address energy-related issues in the context of sustainable
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development. The program emphasizes systems thinking, modeling capabilities, and data analysis, while also encouraging students to develop
soft skills such as communication, teamwork, and ethical and social awareness in engineering. To align the Energy Engineering program at
the University of Engineering and Technology with this model, adjustments are needed in three main directions: (1) restructuring courses
based on the principle of integration, rather than offering fragmented and isolated subjects, (2) enhancing courses related to system analysis,
energy modeling, and low-carbon transition; and (3) incorporating open, interdisciplinary, and globally updated courses, such as energy
policy, sustainable engineering, and energy economics. Based on these considerations, the Energy Engineering curriculum at the University
of Engineering and Technology has been revised, updated, and then compared with the Energy Science and Engineering program at Stanford
University.)

b) Bang so sanh chwong trinh dao tao (Curriculum Comparison Table)

Chuong trinh Ctr nhan Khoa hoc nganh Khoa hoc va K¥ thuat Nang lugng ctuia Pai hoc Stanford dugc thiét ké nham dao tao nhirng k¥
su nang luong toan dién, c6 nén tang viing chiac vé khoa hoc, k¥ thuat va bén viing. Bén canh viéc cung cap kién thic chuyén sau vé cac hé
thong ning luong hién dai va cong nghé chuyén d6i nang luong sach, chuong trinh con chi trong phat trién tu duy da nganh, kha nang phan
bién xa hoi, va nang cao nhan thirc vé dao dirc nghé nghi¢p. Moi trudong hoc tap tai Stanford khuyén khich sinh vién kham pha sy da dang van
héa, mé rong trai nghiém hoc thuat toan cau, va san sang thich ing trong bdi canh ning lugng dang khong nging bién doi. Theo do6, chuong
trinh ddo tao c¢6 khoang 50 - 60 hoc phan véi tong 170 — 190 tin chi nhu d néu ra trong bang trén.

CTDT Ky thuét nang luong ciia Truong PHCN gdm 41 hoc phan bat budc (c6 tinh diém) va 5/11 hoc phan tu chon, trong d6 38 hoc
ph?m lién quan téi kién thirc toan, khoa hoc va k¥ thuat co ban, kién thire nganh nang lugng; 8 hoc phén lién quan téi kién thirc x3 hoi, ngoai
nglt, CNTT co ban. S6 hoc phﬁn trong khdi kién thic toan, khoa hoc va k¥ thuét co ban, kién thurc nganh KTNL cua Truong PHCN chiém
khoang 90% sb hoc phan yéu cau hoan thanh ctia Pai hoc Stanford. Trong dé, ¢6 30 hoc phan/nhém hoc phan ¢ 2 chuong trinh dao tao ¢6 noi

dung giéng nhau khoang 80% (bang duo1), phu hop véi tén hoc phén, muc ti€u hoc phﬁn, muc tiéu va chuyén nganh dao tao.

(The Bachelor of Science program in Energy Science and Engineering at Stanford University is designed to train well-rounded energy
engineers with a solid foundation in science, engineering, and sustainability. In addition to providing in-depth knowledge of modern energy

systems and clean energy conversion technologies, the program emphasizes interdisciplinary thinking, critical social reasoning, and enhanced
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awareness of professional ethics. The learning environment at Stanford encourages students to explore cultural diversity, expand their global
academic experience, and be adaptable in the ever-evolving energy landscape. Accordingly, the program comprises approximately 50—60
courses, totaling 170—190 credits as outlined in the table above.

The Energy Engineering curriculum for each specialization at the University of Engineering and Technology (UET) includes 41
compulsory courses (marked) and 5 out of 11 elective courses, of which 38 are related to mathematics, science, and basic engineering
knowledge as well as energy-related knowledge, and 8 are related to social sciences, foreign languages, and basic information technology.
The numbers of courses in knowledge block of mathematics, basiec science and engineering, and energy engineering knowledge in the UET
accounts for about 90% the required courses to complete at Stanford University. Among these, 30 courses/course groups in both programs

share more than 80% content similarity (as shown in the table below), consistent in course title, learning objectives, and specialization focus.)

STT
(No.)

Tén hoc phin trong chwong trinh
dao tao cua DH Stanford
(Course Titles in the Curriculum of

Stanford University)

Tén hoc phin trong chwong trinh
dao tao cia Truwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhing diém gidng va khac nhau giira
cac hoc phan cia 2 CTDPT (so sanh chi tiét theo tung hoc
phan va ghi vo ty Ié % giong nhau)

+ Math19 — Calculus
+ Math20 — Calculus
+ Math21 — Calculus

Giai tich 1, 2
(Calculus 1, 2)

+ Truong DH Cong nghé: Giai tich 1 cung cap kién thirc
nén tang vé giai tich ham maot bién, gdm cac ndi dung gidi
han, tinh lién tyc, dao ham va tich phan, phuong trinh vi
phan cap 1 va img dung. Giai tich 2 cung cap kién thirc co
ban vé giai tich ham nhiéu bién, gdm: dao ham riéng, tich
phan boi, tich phan duong — mat va phuong trinh vi phan
cap 2.

+ Stanford University: Math19 gi6i thidu vé phép tinh vi
phan ctia ham mot bién, on tap cac ham so cap (bao gom
ham mii va logarit), gioi han, tdc do bién thién, dao ham
va cac tinh chat ctia nd, ing dung ctia dao ham. Math20
cung cép kién thuc tich phan xéc dinh, téng Riemann,
nguyén ham, dinh ly co ban cua giai tich, tich phan bang
phép thé va phép thé timg phan dién tich gifra cac duong
cong va thé tich theo lat cit..

+ Ti 1¢ gidng nhau: ~ 100%.
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

Math51 — Linear Algebra,
Multivariable Calculus, and Modern
Applications

Pai s6 tuyén tinh cho k¥ thuat
(Linear Algebra for Engineers)

+ Truong BH Cong ngh¢: gidi thiéu cac khai niém co ban
v€ h¢ phuong trinh tuyen tinh, ma tran, dinh thurc, khong
gian vector, anh xa tuyen tinh, gid tri va vector riéng.

+ Stanford University: Phan dai s6 tuyén tinh bao gdm
tinh tryc giao, tinh doc lap tuyén tinh, dai s6 ma tran va
céc gia tri riéng voi cac tmg dung nhu binh phuong t6i
thiéu, hoi quy tuyén tinh va chudi Markov (lién quan dén
dong luc hoc quﬁn thé, héa hoc phan tir va PageRank).

+ Ti 1& giéng nhau: ~ 100%.

CME106 — Introduction to Probability
and Statistics for Engineers

Xéac suat thong ké
(Probability and Satistics)

+ Truong DH Cong nghé: trang bi cho sinh vién nén tang
vitng chéc va hi¢n dai dé phan tich va xir ly dit liéu. Véi
phuong phap tlep can cap nhat, khoa hoc khong chi tap
trung vao ly thuyét ma con nhan manh vao tng dung thyc
tién trong cac bai todn ky thudt. Noi dung hoc phan duoc
xay dung mot cach c6 hé thong. Sinh vién bat dau véi
théng ké md ta, hoc cach tom tit, phan loai va tryc quan
hoa dir liéu. Tiép theo, khoa hoc di sau vao cac khai niém
cbt 16 cua 1y thuyét x4c suat, bao gdm bién ngau nhién,
cac phan phdi quan trong va Pinh 1y Gidi han Trung tim.
Dua trén nén tang do, sinh vién s& duoc hoc cac phuong
phap suy luan thong k& nhu udc luong khoang tin cay,
kiém dinh gia thuyet va k¥ thuat bootstrapping. Diém noi
bét clia hoc phan 1 viéc mé rong sang cac chi dé nang
cao co tinh ing dung cao nhu phan tich nhan qua va céc
mo hinh du doan (hdi quy tuyén tinh, hdi quy logistic),
giup sinh vién lam quen véi céc khai niém quan trong nhu
qué khép (overfitting) trong hoc may.
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

+ Stanford University: Phan Xac suat gioi thigu vé bién
ngau nhién, doc 1ap va xac suit c6 diéu kién; phén ph01
roi rac va lién tyc, mémen, phén phéi ciia mot sd bién
ngau nhién. M6 phong s str dung ky thuat Monte Carlo.
Phan thong ké gom cac chu dé lay mau ngau nhién, udc
lugng diém, khodng tin cay, kiém dinh gia thuyet, kiém
dinh phi tham sd, phén tich hdi quy va twong quan. Nhiéu
ung dung trong ky thuat, san xuét, do tin cdy va dam bao
chat lugng, y hoc, sinh hoc va céac linh vuc khac dugc dé
cap trong hoc phan.

+ Ti 1& giéng nhau: ~ 100%.

+ CS106A — Programming
Methodology

+ CS106X — Programming
Abstractions (accelerated)

Nhéap mén Cong nghé sd va tng
dung tri tu¢ nhan tao, Tu duy tinh
toan

(Introduction to digital technology
and applications of Al,
Computational reasoning)

+ Truong DH Cong nghé: Noi dung giang day cua hoc
phan dugc chia thanh 13 budi hoc, bao gom cac chu dé ter
co ban dén nang cao. Cac budi hoc dau tién giGi thiéu vé
tu duy tinh toan, khai niém 1ap trinh Python, bién, kiéu dir
liéu va cAu tric chuong trinh. Sau d6, sinh vién s€ duoc
hoc cach str dung cac cong cu Al hd tro 1ap trinh nhu
ChatGPT va Copilot mét cach co trach nhiém, phan biét
gitra hé trg va lam dung. Cac budi tlep theo di sau vao
biéu thirc, toan tir, nhap xuét dir liéu, cAu truc diéu khién
lwa chon (if, elif, else) va vong lap (for, while). Hoc phan
cling dé cap dén viéc dinh nghia ham, kiém thir don vi, va
cac cau trac dir liéu co ban nhu List, Tuple, Dictionary.
Cac chu dé nang cao bao gém thuat toan tim kiém va sap
xép, 1ap trinh hudéng d6i twong véi 16p va phuong thirc,
ham dé quy, xtr Iy ngoai 1¢, g& 16i chwong trinh, 1am viéc
voi File 1/0 (doc/ghi tép) va sir dung céac thu vién Python
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

phé bién nhu math, random, datetime, matplotlib va
pandas.

+ Stanford University: Tap trung vao cac nguyén tic k¥
thuat phan mém hién dai nhu thiét ké chuong trinh, phan
tich, dong goi, triru tugng hoa va kiém thir. Khoa hoc tap
trung vao tu duy lap trinh tot va cac tién ich tich hop cua
ngon ngit 1ap trinh Python.

+ Ti 1¢ gidng nhau: ~ 100%.

+ Physics41- Mechanics

+ Physics43 — Electricity and
Magnetism

+ Physics 45 — Light Heat

Vat 1y dai cuong 1, 2, 3
(General Physics 1, 2, 3)

+ Truong BPH Cong nghé:

Vat ly dai cuwong 1: Hoc phﬁn gidi thiéu cac kién thirc co
ban vé co hoc va nhiét hoc, bao gdm: chuyén dong, dinh
luat Newton, dinh luét bao toan, dao dong, nhi¢t do, nhiét
lugng va dinh luét nhiét dong luc hoc. Noi dung duge
trién khai két hop giira 1y thuyét va bai tap, giap sinh vién
hiéu va van _dung cac quy luat vat ly vao giai quyét bai
toan thyc tién, 1am nén tang cho cac hoc phan chuyén
nganh sau nay.

Vat Iy dai cwong 2: Hoc phan trang bi kién thirc co ban vé
dién va tir hoc, cling nhu quang hoc hién dai. Noi dung
bao g@)m dién tich, dién truong, dinh luat Gauss, dién thé,
dong dién, cam tng dién tir, dong dién xoay chiéu, song
dién tir va cac hién tugng quang hoc nhu giao thoa, nhiéu
xa va tinh chét ludng tinh song-hat cua anh sang. Cac bubi
hoc duogc ket hop gitra 1y thuyét va bai tip nham gitp sinh
vién phat trlen kha ning tu duy va tmg dung kién thirc vat
Iy vao thuc té.
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

Vit Iy dai cwong 3: trang bi cho sinh vién kién thirc lién
quan dén cac hién tuong va quy luit lién quan dén dién, tir
va song dién tir. Hoc phﬁn bao gdm cac nodi dung tinh dién
hoc (dién truong, dién thé, nang luong), dién trudng va tir
trudng trong vat chit (phan cuc, tir hoa, méi truong tuyén
tinh), tinh tir hoc (dong dién, tir truong), dién dong luc
hoc (cam rng dién tir, phuong trinh Maxwell), burc xa
dién tur va ung dung thuyét tuong débi hep vao dién tur hoc.
Muc tiéu la gitip sinh vién hiéu ban chét cac trudng dién
tir, cac dinh ludt bao toan, va img dung vao cac bai toan
vat ly va ky thuat.

+ Stanford University:

Physics41: Hoc phan cung cap nén tang vé co hoc ¢6
dién, tap trung vao viéc mo ta va giai thich chuyén dong
cua vat thé thong qua dong hoc va dong luc hoc. Sinh vién
s& tim hiéu ba dinh luat Newton va cach cac nguyén ly
bao toan dong luong va nang lugng dugce suy ra tur do, ap
dung cho ca chuyén dong tinh tién va quay. Noi dung hoc
nhén manh su phan biét gitta cac dinh lut co ban va cac
quy tac thyc nghiém, dong thoi rén luyén k¥ nang giai bai
tap thong qua phuong phéap toan hoc (giai tich, vecto),
phan tich thir nguyén, va danh gia két qua trong cac
truong hop gidi han. Hoc phan két hop bai giang c6 thi
nghiém minh hoa va thao luan nhom nham ting cuong
hiéu biét thyc tién.

Physics43: Hoc phan cung cép kién thirc nén tang vé dién
va tir — hai hién tugng vat ly co mdi lién hé chit ché va
dugc thong nhit trong khuon khd phuong trinh Maxwell.

84




STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

Sinh vién sé& phat trién ca tu duy dinh tinh va k¥ nang dinh
luong vé 1y thuyét dién tir. Noi dung bao gdm tinh dién,
tinh tir, mach di¢én xoay chiéu va mot chiéu don gian (gém
dién trd, tu dién, cudn cam), dang tich phan cua phuong
trinh Maxwell, va song dién tir. Cac nguyén ly dugc minh
hoa thong qua tmg dung trong cong nghé hién dai, dong
thoi dat ra nhitng cau hoi khoa hoc rong hon nhu 1y thuyét
vat Iy hinh thanh va phat trién nhu thé nao? Sy tuong tac
giira 1y thuyét co ban va cong nghé tng dung ra sao? Hoc
phan sir dung ngon ngit todn hoc (giai tich vi phan — tich
phan, va vecto) dé phan tich, két hop véi thao luan nhom
va trinh dién thi nghiém trong gid hoc nhim nang cao hiéu
biét thuc tién.

Physics45: Hoc phﬁn gidi thiéu vé nhiét dong luc hoc va
quang hoc, hai linh vuc co ban gitp hiéu sau hon céac hién
tuong vat 1y trong thé gi6i thyc. Trong phan nhiét dong
I hoc, sinh vién tim hiéu vi sao cac qué trinh co hoc co
ban — von c¢6 tinh thuan nghich — lai dan dén nhiing hi¢n
tuong khong thuan nghich rd rét khi ap dung cho hé gom
s0 lugng hat rat 1on. Hoc phan kham pha cac khai ni¢m vé
nhiét do, chuyen hoa nang lugng, va gidi han hi¢u sudt
ctia dong co nhiét — diéu ma co hoc ¢ dién khong thé giai
thich dy du. Trong phan quang hoc, sinh vién tiép can hai
cach tiép can, hinh hoc (dua trén phéan xa va khuc xa dé
thiét ké hé quang hoc) va séng (dan dén hién tuong giao
thoa). Hai cach tiép can nay hoi tu khi phan tich gi6i han
nhidu xa trong kinh hién vi va kinh thién van. Hoc phan
sir dung ngdn ngir toan hoc, dic biét 1a giai tich, két hop
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v6i thao luan nhém va trinh dién minh hoa nham cung cd
hiéu biét vat ly.
+ Ti 1& gidng nhau: ~ 100%.

Physics46 — Light and Heat laboratory

Thi nghiém vat ly
(Physic Laboratory)

+ Truong DPH Cong nghé: trang bi kién thirc nén tang vé
phuong phap thi nghiém, k¥ thuat do luong, xtr 1y s6 liéu
va rén luyén k¥ nang thuc hanh nhu lép dat thiét bi, phan
tich dir liéu, viét bao cdo. Hoc phan ciing phat trién tu duy
logic, kha nang lam viéc nhom va tuan thu an toan trong
phong thi nghiém. No1 dung bao goém: Phan 1y thuyet gioi
thiéu nguyén tac an toan, phuong phap xu 1y sai s6 (ngiu
nhién, hé thong), v& d6 thi va phan tich dir liéu; chia theo
cac cha dé Co — Nhiét — bién - Quang — Am. Phan thuc
hanh goém cac thi nghiém tiéu biéu nhu khao sat chuyén
dong bién ddi déu, con lic don, mach dién (diode, RC),
hién twong quang hoc (giao thoa, phan cuc), va cac thi
nghiém nhiét hoc (nhiét dung riéng, dan nhiét). Hoc phﬁn
nhan manh viéc két hop 1y thuyét vai thuc nghiém, gitp
sinh vién hiéu sau ban chat cac hién tugng vat ly va trinh
bay két qua khoa hoc.

+ Stanford University: thuc hanh cac khai niém vé quang
hoc hinh hoc, quang hoc song va nhi¢t dong luc hoc.

+ Ti 1¢ gidng nhau: ~ 100%.

Vit ly luong tir

+ Truong DH Cong nghé: Hoc phan Vit 1y luong tir cung
cap nén tang vé cac khai niém va phuong phap co ban cua
co hoc luong tir, bao gdm thuyét twong ddi hep, phat xa
vat den, hiéu ng quang di¢n, ludng tinh song-hat,
phuong trinh Schrddinger, dao dong tir diéu hoa, nguyén
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tir hydro, spin va Iy thuyét Dirac. Sinh vién s& hoc cach ap
dung cac cong cu hi¢n dai dé giai bai toan lugng tu, trinh
bay dit liéu va mo hinh hoa cac hé vi mo, dong thoi phat
trién k¥ nang phan tich, tu duy phan bién va sir dung cong
nghé (bao gom Al) trong bdi canh ky thuat lwong tir hién
dai.

+ Tai sao can bo sung hoc phan nay: Kién thtrc luong tir 1a
co s¢ dé hiéu cac hién tuong vat ly co ban trong vat liéu
nang luong hién dai, gan truc tlep v6i thiét bi luu trir va
chuyén ddi nang luong nhu pin, té bao quang dién, vat
liéu nano, phu hop véi sinh vién mudn hoc 1én cao hoc,
nghién ctru vat liéu, thiét bi nang lugng tién tién. Du
khong c6 hoc phan vé vat 1y lugng tir riéng, nhung DH
Stanford cung cép kién thirc niy ngam trong cic mon nhu
Electrochemical Energy Conversion hay Solar Cells,
Truwong PHCN dua vao nhu mot phan riéng biét gitip sinh
vién Viét Nam c6 nén tang viing hon.

Chemeng120A — Fluid Mechanics

Co hoc chét luu tng dung
(Fluid Mechanics)

+ Truong PH Cong nghé: Hoc phan cung cap cho sinh
vién kién thtrc ing dung vé cac nguyén 1y co hoc chat luu
va moi lién hé ctia ching voi viée giai quyét cac bai toan
ky thuat lién quan dén dong chay. Noi dung hoc bao gom
hanh vi cua chat Ivu khong nén va cé thé nén, dong chay
trong dng va xung quanh vat thé, cling nhu hoat dong cia
cac hé thong va thiét bi chat luu thuong gap nhu duong
6ng, bom, van va tua-bin. Hoc phan nhan manh kha ning
van dung 1y thuyét dé phan tich, mé hinh hoa va tinh toan
cac bai toan thyc tién trong cac he théng co hoc va cong
nghiép. Ddng thoi, hoc phan gop phan phat trién tu duy
phan bién, k¥ ning gidi quyét van dé va tinh than trach
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nhiém pghé nghi¢p trong cac ing dung k¥ thuat lién quan
deén chat luu.

+ Stanford University: Hoc phan cung cip kién thirc vé
dong chay cua chat luu dang nhiét tir goc nhin van chuyén
dong lugng, gia thuyét lién tuc, trudng vo hudng va
truong vecto, tinh hoc chét luu, chét luu phi Newton, can
bang dong luong vo, phuong trinh chuyén dong va
phuong trinh Navier-Stokes, dong chdy chdm va dong
chay thé, dong chay song song va gan song song, dong
chay song song phu thudc thoi gian, 1y thuyét 16p bién va
su phan tach, gidi thiéu vé twong quan lyc can.

+ Ti 1¢ gidng nhau: ~ 70%.

ME30 — Engineering
Thermodynamics

Nhiét dong luc hoc
(Engineering Thermodynamics)

+ Truong PH Cong nghé: Hoc phan bao gom 2 phan,
phén 1 gidi thiu céc kién thirc co ban vé nhiét dong luc
hoc, hé nhiét dong luc hoc, cac nguyen 1y nhiét dong luc
hoc, cac qua trinh nhiét dong, cac phuong phép truyén
nhiét; phan 2 tap trung vao tng dung cac chu trinh nhiét
dong luc hoc cho cac hé théng thiét bi k¥ thudt nhu cac
thiét bi nén khi, tuabin khi, dong co phan lyc.

+ Stanford University: Hoc phan gidi thidu cac nguyén ly
co ban ctua nhiét dong luc hoc. Cac khai niém vé nang
luong va entropy duoc thao luan dya trén ban chat vi mo
ctia vat chat. Cac nguyén ly dugc ap dung trong cac phan
tich nhiét dong lyc hoc nham hiéu rd higu suat cua cac h¢
thong k¥ thuat. Cac phuong phap va bai toan bao gom
viéc san xudt va sir dung ning luong hiéu qua co trach
nhiém xa hdi trong cac nha may phat dién trung tam, hé
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théng nang luong mat troi, thiét bj 1am lanh, va dong co 6
t0, dong co phan luc va dong co tua bin khi.

+ Ti 1& gidng nhau: ~ 70%.

10

Khoa hoc vat liéu dai cuong

+ Truong DH Cong nghé: Hoc phan gém cac kién thirc
nén tang vé vt lidu nhu ciu triic nguyén tur va cac loai
lién két giira nguyén tir, phan tir; cau trac tinh thé va su
phan biét giita don tinh thé va da tinh thé. Trinh bay dinh
luat Bragg va cach img dung cong thirc nhidu xa tia X dé
xéc dinh tham s6 mang tinh thé. Gi6i thi¢u vé dao dong
mang (phonon) va gian dd pha vat liéu. Bén canh d6, hoc
phan con dé cap dén ciu trac ving nang luong, dac diém
cua vat liéu dan dién (kim loai), ban dan va vat liéu tir
tinh.

+ Tai sao can bd sung hoc phan nay: Hoc phan cung cp
nén tang kién thtrc vé cau truc, tinh chét va cdc co ché anh
huong dén hanh vi cia vat liéu, 1a yeu t6 quyét dinh hidu
sudt va do bén ctia hau hét cac thiét bi ning luong hién
dai. Trong bdi canh ky thudt nang luong hién dai, tur thiét
bi san xuét — truyén tai — luu trir — chuyén doi nang luong,
dén céac hé théng st dung nang lugng sach, vat liéu dong
vai tro then chét. DH Stanford khong c¢6 hoc phan nay
riéng 1¢, nhung ndi dung vé vat liéu duoc tich hop vao
nhiéu mén chuyén sau, Truong PHCN tach riéng ra dé
bao dam nén tang ving chéc cho sinh vién tir nim 3.

11

Vit ly ban dan va linh kién

+ Truong DH Cong nghé: Hoc phan cung cap kién thirc
nén tang vé vat 1y chat ban dan va hoat dong cua cac linh
kién ban dan hién dai. Noi dung bao gom tinh chat dién,
quang va dong hoc ciia chit ban din; co ché truyén dan
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hat tai; tiép xtic kim loai—ban dan va tiép xtc p—n; nguyén
1y hoat dong cua cac linh kién nhu diode, LED, laser ban
dan, pin mit trodi, transistor hiéu ung truong (JFET,
MOSFET); cung voi cong nghé ché tao va ung dung thuc
té. Hoc phan clng dé cap dén cac cong nghé vi dién tir va
tich hop hé thong nhu CMOS, FinFET, SoC va cam bién
ban dan. Sinh vién dugc rén luyén kha ning phan tich, mo
hinh hoéa va danh gia hiéu nang cia céac linh kién thong
qua cac cong cu va md hinh vat 1y.

+ Tai sao can bo sung hoc phan nay: Trong k§ thuat ning
luong hién dai, dic biét v6i su phat trién manh mé cua cac
cong nghé nang lugng sach va thong minh nhu pin mat
troi, pin nhién liéu, hé théng luu trir ning luong, va mang
ludi dién tir hoa thong minh (smart grid), céc linh kién ban
dan dong vai trd trung tAm. Do d6, hoc phan bb tro cho
cac hoc phan nhu Dién tir cong suét, Bién d6i va tich trir
cac nguon ning luong, Thiét ké hé théng ning luong mat
troi... Chuong trinh dao tao ctia DPH Stanford c6 xu hudng
tich hop ndi dung vat 1y ban dian vao cac mon chuyén siu,
nhung khong tach riéng thanh mot hoc phan co so. Viéc
tach riéng & Truong PHCN gitp sinh vién Viét Nam, von
c¢6 nén tang thuc hanh con han ché, duoc chuén bj t6t hon
cho thi truong va cong nghiép tai Viét Nam, noi ma nang
luong tai tao dang di kém voi thiét bi dién tir cong suét,
cam bién, diéu khién théng minh déu dura vao linh kién
ban dan.

12

H¢ thong cam bién micro-nano

+ Truong DH Cong nghé: Hoc phan cung cap klen thirc
co ban va chuyén sau vé nguyén ly do luong, ciu tao, hoat
dong va tng dung cua cac hé thdng cam bién va bo truyén
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dong tich hop & kich thudc micro-nano. Hoc phan tap
trung vao cach cac thiét bi nay két nbi thé gisi vat 1y véi
thé gidi s, bao gdm thiét ké va phan tich cac hé thong vi
dién co/nano dién co (MEMS/NEMS) hién dai nhu gia tbe
ké, con quay hoi chuyén, cam bién ap suit, cam bién y
sinh, hé thdng tich hop cam bién va ung dung. Vé ky
nang, sinh vién s& phat trién kha ning phén tich, mo hinh
hoa va dé Xuat giai phap tich hop cam bién vao cac tng
dung thyc té trong nhiéu linh vuc k¥ thuat hién dai, tir
IoT, y té thong minh dén giam sat moi truong va cong
nghiép 4.0, dya trén nén tang vat liéu va cu tric vi
mod/nano.

+ Tai sao can bo sung hoc phan nay: Trong bdi canh phat
trién hé thdng ning luong thong minh, phan tan va téi uvu
hoéa theo thoi gian thuc, cic cam bién micro-nano déng
vai tro then chdt trong giam sat trang thai (nhiét do, ap
suét...), toi vu hoa van hanh cta hé théng ning luong, két
ndi dit liéu thoi gian thuc cho cac h¢ théng IoT, mang
dién thong minh. Hoc phén giup sinh vién ting cuong
nang lyc Gmg dung cong nghé cao trong giam sat va diéu
khién hé ning luong, diéu ma DH Stanford thuong tich
hop vao cac hoc phﬁn du 4n hodc cac budi thao luan.
Nhung Trudng DPHCN can mot hoc phan nén tang riéng,
tao két ndi lién nganh gilra nang luong — vat liéu — vi di¢n
tir — dit liéu, gitip sinh vién c6 loi thé trong nghién ctru va
cong nghiép, tao ban sic khac biét va chiéu sau chuyén
mon.

13

D6 hoa khoa hoc va xir 1y hinh anh

+ Truong DH Cong ngh¢: trang bi cho sinh vién kién thirc
va k¥ ning toan dién vé biéu dién truc quan va xir Iy hinh
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anh trong khoa hoc-k¥ thuat. Khoa hoc kéo dai 15 tuan,
bat dau véi nén tang ban vé ki thuat va quy ude trinh bay
ban v&. Sinh vién s& hoc thiét ké 2D chuyén nghiép vai
AutoCAD (tuan 3-6) va gi6i thiéu CorelDRAW (tuan 7).
Sau 0, khoa hoc di sau vao thiét ké 3D bang SolidWorks
(tuan 9-12), bao gdm phac thao, tao khdi va lap rap. Cac
ky nang xtr ly dir li¢u va v& d6 thi khoa hoc véi Origin
dugc giang day vao tuan 13. Tuan 14 tap trung vao xu ly
va tbi uu hoa hinh anh bang Photoshop. Cudi cling, tuan
15 danh cho téng 6n tap va dinh hudng Gng dung. Hoc
phan huéng t6i viéc gitp sinh vién c6 kha nang trinh bay
va thiét ké mo hinh mot cach chuyén nghiép va truc quan.
+ Tai sao cin b sung hoc phin nay: Trong thoi dai s6 hoa
va khoa hoc dit liéu, kha nang tryc quan hoa dir li€u va xtr
1y hinh anh dang tr& thanh ky nang thiét yéu ddi voi ky su
nang lugng. Hoc phan gitp sinh vién ¢ kha ning trinh
bay dir licu k¥ thuat mdt cach ro rang, chinh xéac va
chuyén nghiép, hd trg truc tiép cho cac hoc phan chuyén
nganh nhu mé hinh hoa va moé phong hé, thiét ké va mo
phong hé thong nang luong bén viing. .. phuc vu nghién
ctru khoa hoc va viét bao cao ky thuat, phu hop voi chuan
dau ra CDIO va ABET, von yéu cau sinh vién biét trinh
bay, phan tich va tryc quan hoa dir li¢u khoa hoc.

14

+ Chem31A — Chemical Principles I
+ Chem31B — Chemical Principles 11

+ Héa hoc vat liéu dai cuong
(Fundamentals of Materials
Chemistry)

+ Co sé hoa hoc va nhién liéu
(Chemical Principles)

+ Truong BH Cong nghé: Hoc phan Hoéa hoc vat liéu dai
cuong cung cip kién thirc co ban vé nhiét dong hoa hoc,
dong hoc phan tng, 1y thuyét dung dich, qué trinh hap phy
bé mit, cung cac cong ngh¢ ché tao vat liéu céu tric nano
va polymer nanocomposite, huéng dén timg dung trong
linh kién quang — dién tur. Sinh vién dugc ren luyén ky
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ning giai bai tap hoa 1y va phan tich pho cau trac — tinh
chét vat liéu, tir d6 cung ¢d kién thac hoa hoc ung dung
trong vat 1y k¥ thudt va cong ngh¢ vat li¢u. Hoc phén Co
s& hoa hoc va nhién lidu cung cap nén tang vé cac nguyén
Iy hoa hoc lién quan dén ning lwong va nhién liéu. Noi
dung bao gé)m cAu triic va tinh chat cua vat chét, dong hoc
va nhiét dong hoc hoda hoc, phan ng oxi héa — khu, hoa
hoc dién héa, va cac co ché phén Gng trong san XUuAt,
chuyén dbi va luu trir nhién liéu. Hoc phan ciing lién h¢ 1y
thuyét voi cac img dung thuc té trong cong nghé ning
lugng, nhién li¢u hoa thach, nhién li¢u sinh hoc va khi
nhién liéu. Cac budi thuc hanh gitp sinh vién van dung
kién thirc dé phan tich, danh gia cac tinh chit va tng dung
cua hop chét hiru co trong thuc tién, dic biét trong linh
vuc nang luong va moi truong.

+ Stanford University: Hoc phan duogc thiét ké dé cung
cip nén tang viing chic vé cac nguyén ly hoa hoc quan
trong cho sinh vién c6 nén tang vé hoa hoc trung hoc phd
thong. Sinh vién tham gia khoa hoc dugc ky vong c6 kha
niang can bang cac phuong trinh héa hoc, tinh todn cic
cong thuc thyc nghi¢m va sir dung phép tinh ty 1¢ hoa hoc
dé xac dinh ty 1¢ chét giéi han. Sinh vién ciing s& duoc
cung cap kién thirc dé phan tich hi¢u sut carbon ciia
nhién li€u hoa thach, 4p dung nhiéu mé hinh céu tric dé
mo ta cac twong tac quan trong ddi v6i cac phan tir sinh
hoc nhu DNA, va st dung cac dinh luat khi dé xac dinh ap
suit tac dong 1én tho lan bién sau hodc cach dap tat chay
rimg & do cao 16n. Cac budi thuc hanh cho phép sinh vién
khém pha va quan sat sdu hon céc khia canh khac nhau
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ctia phan tmg héa hoc, bao gom toc do (dong hoc), ning
luong (nhiét dong luc hoc) va kha nang thudn nghich (can
bing) cua cac phan tmg. St dung cac phuong phap nay,
sinh vién s€ uoc tinh ham lugng chi va céac kim loai doc
hai khac c6 thé c¢6 trong nudc udng. Sinh vién ciing s& tim
hiéu vai tro ctia chat dém va thudc khang axit trong co thé
nguoi, cling nhu qua trinh axit hda dai duwong va tac dong
dén céc ran san ho. Cudi cung, sinh vién s€ tim hiéu cach
khai thac cong tir cic phan Gmg 6-xy hoa khir, ché tao ca
pin trong phong thi nghiém. Sinh vién s€ xem xét cac Ung
dung cua phan tng 6-xy hoa khir trong xe dién va xe chay
béng pin nhién li€u. Khoa hoc dac biét nhan manh vao
viéc hiéu cac dong lyc ciia phan tng, anh huong ciia nhiét
dong luc hoc so vdi dong hoc.

+ Ti 18 giéng nhau: ~ 70%.

15

Mo hinh héa va mo phong trong vat
ly

+ Truong PH Cong nghé: Hoc phan gidi thidu kién thirc
co ban va cong cu md phdong hién dai trong linh vuc vat
liéu. Sinh vién duoc tiép can cac chu dé nhu: céu trac tinh
thé, phan tich va mo6 phong dir liéu XRD, cAu trac dién tu,
md phong HOMO-LUMO, phé hép thy UV-Vis, va ting
dung tri tué nhan tao (AI) trong vét 1y va du doan tinh chat
vat liéu. Mon hoc két hop ly thuyét vo1 thuc hanh mo
phong, gitp sinh vién phat trién k§ ning phan tich, xtr Iy
va du doan dir li€u vat liéu mdt cach hi¢u qua.

+ Tai sao can bo sung hoc phan nay: Trong linh vuc k¥
thuat nang lugng, nhiéu hién tuong vat 1y nhu truyén
nhiét, di luu, khuéch tan, chuyén hoa niang lugng dién
hoa, co hoc chat Iong va dién tir 1a nhimg qua trinh phtic
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tap, khd quan sat hodc kiém soat trong thuc té. Viéc st
dung mé hinh toan hoc va mé phong sb giup sinh vién
hiéu sau ban chét vat 1y, du doan hanh vi hé thong, va tdi
wu hoa thiét ké ki thuat, dic biét trong diéu kién co so vat
chét, trang thiét bi thuc hanh con han ché.

16

Thi nghiém dién-tir rng dung

+ Truong DH Cong nghé: trang bi cho sinh vién kién thirc
va k¥ ning thuc hanh co ban vé do luong dién va dién tu.
Noi dung giang day nhdn manh viéc khao sat dic trung
ctia cac linh kién ban dan co ban nhu BJT va MOSFET,
phan tich cdc mach khuéch dai ding Op Amp (mach dao,
khong dao, vi phan, tich phan) va cac bd loc tich cuc. Sinh
vién cling s€ dugc thuc hanh thiét ké va khao séat cac mach
tao dao dong, mach s6 co ban nhu cong logic, flip-flop, bo
dém va thanh ghi dich.

DPac biét, hoc phﬁn nay con tap trung vao cac thi nghiém
lién quan dén hién tugng tir, gitip sinh vién hiéu 16 hon vé
dién tir hoc Gmg dung. Cac thi nghiém nay bao gom viéc
khao sat mach RLC nbi tiép va song song, phan tich sy
cong huong trong mach dién xoay chiéu. Ngoai ra, hoc
phan con di sdu vao Umg dung vi diéu khlen (nhu Arduino)
dé dleu khién cac thiét bi dién tir, két nbi voi cam blen va
giao tiép v6i may tinh. Qua do, sinh vién s& phat trién k§
nang tu hoc va giai quyét van dé trong cac timg dung thuc
té vé dién — dién ti — tu dong hoa, tir viéc do luong céc
dai lugng dién dén viée xay dung cac hé théng diéu khién
don gian.

+ Tai sao can bo sung hoc phan nay: Trong k¥ thuat ning
lugng hién dai, cac hién tugng dién — tr (nhu cdm ung
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dién tur, trudong tir trong vat li€u, truyén song dién t,
tuong tac dién tir — nhiét...) dong vai trd cdt 161 trong van
hanh, giam sat va tdi uvu hé thong. Hoc phan thi nghiém
dién — tir gitp sinh vién quan sét truc tiép cac hién tuong
co ban, lam quen voi thiét bi do luong, cam bién va mach
ung dung trong nang luong.

17

Energyl01 — Energy and Environment

Nang lugng va moi truong
(Energy and Environment)

+ Truong DH Cong nghé: Hoc phan cung cap kién thirc
nén tang vé cac ngudn ning luong hoa thach va tai tao
(Mt Troi, gi6, thuy nang, dia nhiét, sinh khdi, hydro)
cung nguyén 1y chuyén d6i nang luong. Sinh vién duoc
rén luyén k¥ nang do dac, phan tich dir li¢u va danh gia
hiéu suét, tac dong mai truong cia cac cong nghé ning
luong, dong thoi ap dung giai phép thiét ké bén viing.
Chuong trinh két hop 1y thuyét va thuc hanh qua thi
nghiém vé birc xa mit trdi, tua-bin thuy dién, hé PV va
pin nhién liéu.

+ Stanford University: Hoc phén thao luan vé viéc sir
dung nang lugng trong xa hdi hién dai va h¢ qua cua cac
md hinh ti€u thu nang lugng hién tai va trong tuong lai.
Cac nghién clru dién hinh minh hoa viéc wdc tinh tai
nguyén, phan tich k¥ thuat hé thong ning lugng va cac
phuong an quén ly phat thai carbon cling s€ dugc cung
cap. Noi dung tap trung vao dinh nghia ning luong, mo
hinh str dung, udc tinh tai nguyén va 6 nhiém.

+ Ti 1¢ gidng nhau: ~ 70%.

18

Energy120 — Mass and Energy
Transport in Porous Media

Truyén nhiét va truyén kh6i
(Mass and Energy Transport)

+ Truong DH Cong nghe Hoc phan tap trung vao cic qua
trinh truyén khi va truyén nhiét xay ra trong cac moi
truong khac nhau, mot chi dé co tinh tng dung cao trong
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nhiéu linh vyc k¥ thuat nhu ning lugng, mdi trudng, cong
ngh¢ vt lidu, va dia ky thuat. Hoc phan nham gip sinh
vién hiéu rd cc co ché truyén nhiét va truyén khdi trong
cac moi truong thong qua cac mo hinh vat ly, phuong
trinh bao toan va cac phuong phap phan tich k¥ thuat.

+ Stanford University: Cac chu deé ky thuat vé tmyén nhiét
va truyen khéi trong moi truong xOp lién quan dén hé
thdng nang luong. Hoc phan bao gom céc kién thirc:
phuong trinh bao toan khéi lugng, dong luong va ning
luong trong céu tric xdp; dong chay don pha va da pha
qua moi truong xbp; dinh luat khi; gidi thiéu vé nhiét
dong luc hoc; tinh chit hoa hoc, vat 1y va nhiét dong luc
hoc ctia chat 16ng va khi dudi bé mit.

+ Ti 1¢ gidng nhau: ~ 80%.

19

Energy102 — Fundamentals of
Renewable Power

Co s6, ky thuat va hé théng nang
lugng
(Fundamentals of Renewable Power)

+ Truong DH Cong nghé: Hoc phan gidi thiéu tong quan
ve cac hé thong chuyén d6i nang lugng tai tao pho bién
hién nay, bao gdm ndng lugng nhiét mat troi, ndng lugng
dién mat tro1i, dién gid, thuy dién nho, pin nhién liéu va
nang luong sinh khoi. Sinh vién s& duoc tim hiéu nguyén
1y hoat dong, cAu hinh hé théng, wu — nhuoc diém, cling
nhu Gng dung thuc té cia timg loai hé théng Hoc phan
két hop gitra Iy thuyét va thao luén nham gitp sinh vién
¢6 kién thirc nén tang dé tiép can linh vuc ning luong bén
viing.

+ Stanford University: Ban mudn hiéu rd hon vé cong
nghé nang luong tai tao? Ban co biét gi6 va mat troi la
nhitng hinh thirc phat dién phat trién nhanh nhat khong?
Ban c6 mudn tim hiéu vé nhing thiét ké ning lugng xanh
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moi nhat va twong lai khong? Ban c6 mudn hiéu nhiing
han ché trong viéc khai thac ning luong tir cac ngudn tai
nguyén tai tao va cach cai thién cac thiét ké hién tai
khong? Khoéa hoc di sdu vao nhitng van dé nay va cac van
dé lién quan dén cong nghé nang lugng gid, mat troi, sinh
khdi, dia nhiét, thuy triéu va song. Chung t6i chao don tat
ca sinh vién, tir nhitng ngudi khong chuyén dén cac hoc
vién MBA va sau dai hoc. Néu ban c6 htrng thu vé1 mot
chuyén nganh lién quan dén ning luong hodc moi truong,
khoa hoc nay dac biét hiru ich.

+ Ti 18 giéng nhau: ~ 90%.

20

Energy110 — Engineering Economics

Co s6 kinh té nang luong

(Engineering Economics)

+ Truong PH Cong nghé: Hoc phan cung cap kién thirc
nén tang vé kinh té ning luong, nhan manh vai trd cua
nang luong trong hé théng kinh té va tac dong ctia no dén
chinh sach cong va phat trlen bén vitng. Noi dung bao
gdm cac khai niém kinh te cbt 161 lién quan dén linh vyre
nang luong nhu cung — cau, gia nang luong, cuong do
nang luong va cau tric thi truong. Sinh vién dugc tim
hiéu moi quan hé gitra tiéu thy nang lugng va tang truong
kinh té, cing v6i cac phuong phéap danh gia tic dong kinh
té, x4 hoi va moi truong ctia chinh sach nang luong.
Thong qua céac tinh hudng thyc tién va phan tich ing
dung, hoc phan trang bi cong cuy tu duy dé danh gia chién
luge nang luong quoc gia va xu hudng nang lugng toan
cau, dong thoi 13 nén tang cho cac hoc phan nang cao vé
quén 1y, chinh sach va phat trién hé thong nang luong bén
ving.
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+ Stanford University: Sy thanh cong cia cac du an va
doanh nghiép nang lugng dugc danh gia dua trén cac ti€u
chi k¥ thuat, kinh té, tai chinh, tac dong moi trudng va tac
dong dén con ngudi. Hoc phan gidi thiéu cac khai niém
trong kinh té ky thuat, vi du nhu gia tri thoi gian cua tién
té, chi phi vong doi va cac chi s6 tai chinh, déng thoi
kham pha viéc ung dung ching trong linh vuc kinh doanh
ndng lugng. Sinh vién s€ st dung cac nghién ctlru tinh
hudng, cac bai hoc tir truong kinh doanh va cac dién gia
khach moi dén tir nganh cong nghiép. Céc vi du tir nganh
nang lugng hoa thach hién dang chiém wu thé va linh vuc
nang luong tai tao dang phat trién s& tao nén khung phan
tich cho ca nang luong truyén thong va ning luong tai tao.

+ Ti 1¢ gidng nhau: ~ 80%.

21

EE153 — Power Electronics

Dién tir cong suat va diéu khién

+ Truong DH Cong nghé: Cung cap céc kién thirc co ban
vé cac thanh phan dién tir cong suat va diéu khién cong
suat thuong dugc sir dung trong xy dung cac thanh phan
chap hanh, truyén dong cho robot. Chi tiét ky thuat cua
cac mach dién tr cong suét co ban; cau trac va cac van dé
vé diéu khién cho t6 hop linh kién, thiét bi; thiét ké, xay
dung giai phap tong hop phan phdi ning lugng cho hé
thdng ciing s& duoc dé cp.

+ Stanford University: Giai quyét cac thach thirc vé ning
luong hién nay va thach thirc vé méi truong trong tuong
lai doi hoi cac k¥ thuat chuyén ddi nang luong hiéu qua.
Khoa hoc nay s€ thao luan vé cac mach dién dugce sur dung
dé chuyén doi hiéu qua ngudn dién xoay chiéu (AC) sang
ngudn dién mot chiéu (DC), ngudn dién mot chiéu (DC)

99




STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

tir mirc dién 4p ndy sang mirc dién ap khac, va nguon dién
mot chiéu (DC) sang ngudn dién xoay chiéu (AC). Cac
linh kién dugc st dung trong cac mach nay (vi du: diode,
transistor, tu dién, cudn cam) ciing s€ duoc trinh bay chi
tiét dé lam ndi bat hoat dong cua chung trong thuc té. Cac
budi thuc hanh s& duoc td chuc cung véi 16p hoc, noi sinh
vién sé& co duoc kinh nghiém thyc t& v6i cac mach dién tir
cong suat.

+ Ti 1é giéng nhau: 90%

22

Energy276 — Electric System Planning
with Emerging Generation
Technologies

Hé thdng dién va mang ludi
(Electric System Planning with
Emerging Generation Technologies)

+ Truong DH Cong nghé: Hoc phan tap trung vio viée
thiét ké va lap ké hoach hé thong dién hién dai, dic biét 1a
trong bdi canh tich hop thé hé dién tai tao mdi nhu nang
lwgng mat troi, gio, dia nhiét va luu trir ndng luwgng. Sinh
vién s& hoc cach danh gi kinh t& va méi trudng ciia cac
cong nghé phat dién mai, cling nhu van dung cac cong cu
1ap m6 hinh va phan tich dit liéu trong lap ké hoach luéi
dién. Hoc phan cung cép cho sinh vién nén tang kién thirc
chuyén sau va ky nang thuc hanh trong thiét ké, diéu
khién va van hanh hé théng dién hién dai.

+ Stanford University: Hé théng dién hién tai dugc xay
dung tap trung vao cac may phat dién cong suét 16n, tai co
ban lién tuc, chu yéu sir dung than va dién hat nhan. Ludi
dién dugc thiét ké dé dap ing nhu cu & cap dia phuong
thay vi cap khu vuc hodc quoc gia, dan dén tinh trang
thiéu hut cong sut truyén tai dé tich hop cac ngudn nang
lugng tai tao nhu gié va mat troi. Sy thiéu hut nay da tao
ra mot lugng 16n ho so chd két ndi ludi cho cac du an dién
gi6, dién mat troi va luu trlt nang lugng quy mo tién ich
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mudn tiép can thi trudng dién ban budn. Van dé cang tré
nén tram trong hon béi thuc té rang viéc cip phép truyén
tai phan 16n do timg bang quyét dinh, voi mdi bang uu
tién loi ich riéng cua minh. Do d9, cac nha phat trién ning
luong tai tao phai d6i mit voi chi phi nang cAp mang ludi
rt cao dé két ndi dién 216, mat troi va luu trir voi hé thong
truyén tai, tao ra mot vong luan qu'fln kiéu “con ga va qua
trang” can tré qua trinh chuyen do6i sang nang luong sach.
Khoa hoc nay nham cung cdp mét cai nhin toan dién vé
quy hoach ludi dién, tap trung vao viéc tich hop cac cong
nghé phat di€n maéi ndi, bao gém dién mat troi, dién gio,
dia nhiét va luu trlr ndng lugng. Khoa hoc bao gém nhiéu
van dé then chdt lién quan dén quy hoach luéi dién nhu
chinh sach, kinh té, tac dong moi trudng va cac cong cu,
k¥ thuat méi nhat trong linh vuc quy hoach ludi dién.

Sinh vién s& hoc cach danh gi4 va phan tich cac nguyén ly
kinh té ctia hé thong dién, thyc hién phan tich chi phi — loi
ich cua céac cong nghé phat dién mai ndi va xac dinh cac
phuong an tai chinh cho cac cong ngh¢ nay. Khoa hoc su
dung phuong phap hoc tap dya trén dy an. Sinh vién s&
lam viéc v6i ba van dé thuc té khac nhau: tai Hoa Ky, Dtrc
va mot bdi canh dia phuong. Cach tiép can thyc hanh nay
s& gitip sinh vién c6 kinh nghiém thuc té trong viéc thiét
ké va trién khai cac hé thong dién tich hop cac cong nghé
phat dién mai ndi. Vao cudi khoa hoc, sinh vién s& c6 hiéu
biét sau sic vé nhitng thach thirc va co hoi trong viéc tich
hop cac cong nghé méi vao ludi dién, ddng thoi duoc
trang bi cac ky nang va kién thirc can thiét dé thiét ké va
thuc hién cac giai phap hiéu qua. Cac cong cu ma ngudn

101




STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

mo (viét bang Python) va tap dit lidu cho cac du 4n trong
khod hoc s€ dugc cung cap.

+ Ti 1& gidng nhau: ~ 75%.

23

Energy263 — Sustainable Energy
Decisions

Thiét ké" va mo phong hé thong ning
luong bén viing
(Sustainable Energy Decisions)

+ Truong PH Cong nghé: Hoc phan trang bi kién thic va
ky nang vé mo hinh héa, mo phong dong va thiét ké hé
thong nang luong tich hop nguon tai tao. Sinh vién lam
quen v&i cac cong cu phan mém chuyén dung nhu
Autodesk Revit MEP va PVsyst, dong thoi hoc cach phan
tich cac chi s6 bén ving va ap dung tu duy hé théng vao
thiét ké thuyc té. Chlmng trinh bao gom ly thuyét, bai tap.
nhom va du an cudi ky nham phat trlen kha nang ra quyet
dinh k¥ thuat, danh gia giai phap va tdi vu hoa hé thong
nang luong bén vimng.

+ Stanford University: Hoc phan nay cung cap cho sinh
vién tir nhiéu linh vuc khac nhau kién thirc vé cac nguyen
ly va phuong phap dinh lugng trong phan tich ra quyét
dinh va phan tich chinh sach nham giai quyét cac ciu hoi
lién nganh trong bdi canh hé théng nang lugng bén ving.
Chung toi xem xét phan tich k¥ thuat, phan tich ra quyét
dinh va phén tich kinh té trong viéc xdy dung cac giai
phép cho cac van dé cua hé thong ning luong. Cac
phuong phap dugc sir dung bao gdbm: danh gia vong doi
(LCA), phan tich loi ich — chi phi va chi phi — hiéu qua,
kinh té vi mo, cac chi s6 phan ph01 phan tich rui ro, phan
tich d§ nhay va bat dinh, ly thuyet tién ich da thuoc tinh,
mo phong va tdi wu héa. Viée tich hop yéu td bat dinh vao
cac phuong phap dinh luong 1a mot ndi dung cdt 16i caa
hoc phan.
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+ Ti 1& giong nhau: ~ 80%.

24

+ Energy177A — Engineering and
Sustainable Development: Toolkit
+ Energy177B — Engineering and
Sustainable Development:
Implementation

D6 an k¥ thuat nang luong 1, 2
(Engineering and Sustainable
Development 1, 2)

+ Truong BDH Cong nghé:

D6 dan ky thudt nang lwgng 1: Hoc phan cung cap kién
thirc va ky nang thuc tién lién quan dén cac hé thong
chuyén d6i va khai thac nang luong téi tao, bao gdm ning
lwong mat tro1 (quang-dién), nang luong gio, thuy dién, té
bao pin nhién liéu va biogas. Thong qua 15 budi hoc, sinh
vién s& duoc tiép can voi ca 1y thuyét nén tang va thuc
hanh tng dung cua timg dang ning luong. Cac budi hoc
dugc thiét ké theo trinh tu tir gidi thiéu 1y thuyét d&én thuc
hanh theo nhém, gitip sinh vién hiéu 16 nguyén 1y van
hanh, cdu trac hé théng, quy trinh thiét ké - 1ap dat - van
hanh ciing nhu danh gia hi€u qua va tinh ing dung cua
ting cong nghé. Cu01 hoc phan, sinh vién dugc 6n tap
tong hop dé cung c6 kién thtrc va chuan bi cho danh gia
cuoi ky.

D6 dn ky thudt nang lwong 2: Hoc phan tap trung vao cac
cong nghé va hé thong khai thac, chuyén ddi nang luong
sinh hoc va nhiét, véi muc tiéu gitp sinh vién tiép can cac
giai phap nang lugng bén vimng va than thién v6i moi
truong. Noi dung hoc phan bao gbm nam chu dé chinh hé
thong nha may dién gio, chuyén d6i nang luong nhiét tur
sinh khéi, san xuat ethanol sinh hoc, truyén nhiét trong hé
HVAC va nang lugng nhiét mat troi. Trong 15 budi hoc,
sinh vién s& duoc trang bi kién thic 1y thuyét két hop véi
k¥ nang thuc hanh chuyén sau thong qua viéc tham gia
cac thi nghiém, mo phong hé thdng, phan tich hiéu suat va
véan hanh thiét bi thuc té. Cac budi hoc duoc td chirc theo
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trinh ty logic tir Iy thuyét dén thyc hanh nham cung c6
kién thirc, rén luyén k¥ ning xt 1y tinh hudng va nang cao
kha ning 1am viéc nhom trong bdi canh ky thuat cong
nghi¢p hién dai. .Cuéi hoc phﬁn, sinh vién s¢ dugc On tap
téng hop dé chuan bi cho ky danh gia cudi ky.

+ Stanford Un1vers1ty bay la chu01 hai hoc phan, dwa
trén dy an, nham giai quyét cac van dé van hoa, chinh tri -
x4 hoi, to chue, k¥ thuat va dao dtrc trong viée trién khai
cac du an k¥ thuat bén virng tai cac nude dang phat trién.
Sinh vién 1am viéc theo nhom duyr 4n lién nganh dé giai
quyét cac thach thuc thiét ké thuc té, phdi hop véi cac
doanh nhan, cong dong dia phuong va/hodc cac t6 chire
phi chinh phi (NGO). Méc du sinh vién can c6 ky nang va
nang lyc can thiét dé dong gop hi€u qua vao viée thiét ké
san pham k¥ thuat, hoc phan nay mo cho sinh vién thugc
moi nganh hoc va chuyén mén khac nhau. Hoc phan dau
tién tap trung vao viéc nang cao nhén thirc van hoa, xem
xét cac ham y dao dirc, xac dinh yéu cau nguol dung, thiét
ké y tuong, phan tich tinh kha thi va lap ké hoach trién
khai. Hoc phan thtr hai tdp trung vao viéc trién khai, danh
gia va dua vao tng dung cac thiét ké da duoc phat trién.

+ Ti 1¢ gidng nhau: ~ 80%.

25

Energy201C — Energy storage and
Conversion Systems: Solar Cells, Fuel
Cells, Batteries

Bién ddi va tich trit cdc ngudn nang
lugng

(Energy Storage and Conversion
Systems)

+ Truong DH Cong nghé: Noi dung hoc phan gom kién
thirc téng quan vé cac ngudn nang lugng, qua trinh
chuyén d6i va tich trit nang lugng, cac hé théng tich trix
nang lugng nhu pin truyén thong, pin mit trdi, pin nhién
li¢u, siéu tu dién va cac cong nghé tich trit nang luong.
Hoc phan gitip sinh vién hiéu rd nguyén 1y hoat dong, ciu

104




STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

tao va ing dung thuc tién cua ting loai thiét bi, déng thoi
phat trién k¥ ning giai bai tap, phan tich, so sanh va lya
chon giai phap ning lwong pht hop trong cac tinh huéng
k§ thuét cu thé.

+ Stanford University: Khoa hoc bao gom cac nguyén ly
hoat dong va ung dung cua céc h¢ thong luu trit va truyén
nang luong. Khoa hoc sé dé cap dén hanh vi dién hoa va
di€n co ban cua pin mat troi, pin nhién li¢u, pin luu tri,
cling nhu cac cong cu mo hinh hoéa dya trén mach di¢n
hién dai, tién tién nhat dé phan tich, md phong va thiét ké
cac hé théng nay. Nhiét dong luc hoc cia pin va pin nhién
liu cling s€ dugc thao luan.

+ Ti 18 giéng nhau: ~ 80%.

26

Bi0s255 — Solar Energy Conversion
and Storage

Hé théng ning luong mat troi

+ Truong PH Cong nghé: Hoc phan cung cap kién thirc
co ban va chuyén sau vé hé thong quang dién (PV) st
dung ning luong mit troi. Noi dung bao gdm nguyén 1y
hoat dong, cAu tric hé théng, cac linh kién chinh (nhu pin
mat troi, bo chuyén doi, bd didu khién, hé luu trix...), co s&
1y thuyét pin quang dién, va thiét ké van hanh hé thong
PV. Ngoai ly thuyét, hoc phan con tich hop bai tap, thao
luan va phan tong két dé sinh vién c6 thé van dung kién
thtrc vao thuc tién.

+ Stanford University: Khoa hoc gidi thi¢u cac cong nghé
khéc nhau dé khai thac va luu trit nang luong Mét Troi,
ngudn niang luong tai tao doi dao nhat trén Trai Dat. Khoa
hoc d& cap dén cac phuong phap san xuat dién (pin Mt
Tro1) va nhién li€u phan tir (nhién li€u sinh hoc va nhién
liéu Mat Tro1), cling nhu cac gidi phdp chinh cho viéc luu
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trir nang lwong Mit Trdi ngan han va dai han, bao gom
pin, siéu tu di€n, may di¢n phan va pin nhién li¢u. Véi
moi chu dé chung t6i s& d& cap dén cac cong nghé hién co
va méi ndi, cach thirc hoat dong, vai tro ctia chung trong
qua trinh chuyén d6i ning luong va cach thirc cai tién
ching. Sinh vién s& trinh bay bai thuyét trinh cudi khoéa,
trong d6 ho trinh bay vé mot cong nghé hoic cong nghé
duoc dé xuét do ho lya chon.

+ Ti 1é giéng nhau: 80%

27

CEE34N — Wind Energy Explained

Di¢n gid

+ Truong DH Cong nghé: Hoc phan cung cap cai nhin
toan dién vé hé théng ning lugng gio, tap trung vao ca
khia canh ky thuat va kinh té cia phat dién bang sue gio.
Noi dung hoc bao gdm danh gia tai nguyén gio, cAu tric
va nguyén ly hoat dong cua tua-bin gio, hé thong dleu
khién va tich hop vao luéi dién, cing cac van dé vé moi
truong, thi truong, chinh sach va tiéu chuan phép 1y. Sinh
vién s& duoc tiép can cac tinh hudng thuc té, danh gia hiéu
qua kinh té k¥ thuat ciia dy an dién gi6, va kham phd xu
hudéng cong nghé hién dai. Hoc phan két hop gitra ly
thuyét va thuc hanh nham trang bi kién thirc nén tang va
k¥ nang phan tich cho sinh vién trong linh vuc ndng lugng
gi6 va chuyén dich nang lugng bén ving.

+ Stanford University: tim hiéu vé ning lugng gid va
ngudn gdc cta nd. Khoa hoc kham pha nhiéu khia canh
ctia ning luong gid, bao gdm dic tinh gi6 theo vung; khi
dong hoc, co hoc va dong luc hoc két ciu trong thiét ké
tua-bin gio; diéu khién tua-bin gi6 va tich hop vao hé
thdng dién; ciing nhu cac khia canh va tic dong vé moi
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truong va kinh té. Mic du hoc phéan & ndy tap trung vao
viéc giai thich vé ning luong gio, cac chu dé duoc dé cap
c6 thé ap dung cho nhiéu van de ky thuat khac. Khoa hoc
s€ cung cap phan gidi thiéu vé cach tim kiém giai phap
cho cac van dé mang tinh lién nganh. Sy d6i méi thuc su
nam & ranh gidi giita cac linh vuc. Trong khoa hoc nay,
sinh vién s& kham pha cach bién nhing giai phap d6 thanh
hién thue.

+ Ti 18 giéng nhau: 70%.

28

Sinh khéi va ning luong sinh hoc

+ Truong DH Cong nghé: Hoc phan cung cap kién thirc
toan dién vé cac cong nghé chuyén ddi sinh khéi thanh
nang lugng, tir phan tich dac tinh nguyén licu, tién xir 1y,
dén cac quy trinh chuyén hoa nhiét hoa (d6t, khi hoa,
nhié¢t phan, rang), sinh hoa (1én men, phan huy ky khi), va
cac hé thdng tich hop (nha may loc sinh hoc, SOFC). Sinh
vién dugc ren luyén ky nang lya chon cong nghé phu hop,
thiét ké quy trinh, phan tich hiéu qua ky thuat — kinh té, va
trinh bay giai phap. Hoc phan chuan bi nén tang cho
nghién ctru va ing dung nang luong sinh hoc trong cong
nghiép bén ving.

+ Tai sao can bo sung hoc phan nay: Sinh khéi va ning
luong sinh hoc la mét trong nhirng nguon nang lugng tai
tao co tlem nang lon, dac biét tai cdc quoc gia dang phat
trién v6i nén néng nghiép manh nhu Viét Nam. Viéc dua
hoc phan nay vao chuong trinh 13 phu hop véi diéu kién
thyc tién Viét Nam, bo sung vao biic tranh ning luong tai
tao toan dién, va thuc day phat trién ning luong bén viing
tai dia phuong.
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29

Energy423 — Electrochemical Energy
Conversion

Bién d6i ning luong dién hoa
(Electrochemical Energy
Conversion)

+ Truong BH Cong nghé: Hoc phan cung cap kién thirc
nén tang va chuyén sau vé cac nguyén 1y dién hoa va Gmg
dung trong pin lithium-ion va pin nhién li€u. N6i dung
bao gdm cac mé hinh mach twong duong, hién tuong
truyén dan dién tich, nhiét dong hoc va dong hoc phan
g dién hoa, ciing nhu co ché chuyén hoa ning luong
trong cac hé dién hoa. Bén canh d6, hoc phan con di sdu
vao cac van dé nhu phan cuc, khuéch tan, cAu tric bé mat
dién cuc, hiéu tng 16p dién kép va moi truong xbp. Cac
budi thuc hanh gitp sinh vién khdo sat dac tinh co ban va
anh hudng cia cac thong sd dén hiéu suat cia pin va qua
trinh dién hoa, tir 46 nang cao kha ning tng dung kién
thirc vao nghién ctru va phat trién cac thiét bi luu trir va
chuyén hoa nang luong tién tién.

+ Stanford University: Dién héa hoc dang dong vai tro
ngay cang quan trong trong nang luong tai tao. Khoa hoc
nham muc dich trang bi nhiing kién thirc co ban vé dién
hoa hoc, sau d6 phat trién kién thirc d6 dé img dung dién
hoa hoc trong chuyén d6i ning lugng. Cac chil dé duogc dé
cap bao gdm pin nhién lidu, tich nudc bang ning luong
mit troi, chuyén d6i CO2 thanh nhién liéu va hoa chat,
pin, pin dong 6-xy hoa khir va siéu tu dién.

+ Ti 18 giéng nhau: ~ 80%.

30

Energy153 — Carbon Capture and
Sequestration

Cong ngh¢ thu gitr va luu trit carbon
(Carbon Capture and Sequestration)

+ Truong PH Cong nghé: Gidi thidu vé vai tro ciia CO2
trong nang luong, qua trinh tao dién nang cua CO2. Anh
huong cua CO2 t61 khi quyén va khi hau cua trai dat.
Nghién ctru vé cac cong nghé tach khi CO2: hap thu, hap
phy, va st dung mang loc. Qud trinh van chuyen CO2.
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Nghién ciru vé co ché, va phuong phép bit gitt CO2, vi tri
bat gitr CO2.

+ Stanford University: Hoc phan trang bi kién thirc vé
tach CO2 tir khi tong hop va khi thai cho qua trinh khi hoa
va dét chay; van chuyen CO2 trong duong 6ng va cd lap
trong céac tang dia chat sau dudi long dét; thong sb k§
thudt duong Ong, giam sat, k¥ thuat an toan va chi phi van
chuyén CO2 duong dai; so sanh cac phuong phap co 1ap
gdm céc bé chira dau khi, cac mo than sau khong thé khai
thac va cic tang chira nudc man; phan tich vong doi.

+ Ti 18 giéng nhau: ~ 70%.

31

Khoa hoc Ocean Energy

Thily dién va nang lugng bién

+ Truong DH Cong nghé: Hoc phan trinh bay khai niém
nang luong bién, mdi lién hé voi Trai Dat, cac loai tai
nguyén blen va lich st phat tr1en cong nghé; giai thich
cong suat, nang luong, hiéu suit va dinh hudng phat trién
tuong lai cua nang lugng bién; nguyén ly khai thac nang
luong tir song va thuy tridu; cac phuong phap chuyen do6i
nang luong song va thuy triéu thanh dién ning; tong quan
cac hoat dong nghién ciru va phat trién trong linh vuc nay;
gio1 thiu he thdng truyén dong, nguyén ly dién xoay
chiéu, may phat dién va két ndi voi luéi dién; img dung
trong cac dy an nang lugng tai tao quy mo 1on; phan tich
cac cong ngh¢, nguyén ly hoat dong va vi du thyuc té vé
thiét bi chuyén ddi nang luong séng.

+ Stanford University: khong c6 hoc phén riéng Ve Thuy
dién va nang luong bién, ma c6 khoa hoc riéng Ve Naéng
lugng bién. Khoa hoc nay gi6i thi¢u vé cac nguon nang
luong hoa thach va ning lugng ti tao bao gdbm dau mo,
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khi d6t ty nhién, than d4, hat nhan, sinh khoi, thuy dién,
gi0, mdt troi, quang dién, dia nhiét va nang luong bién;
gio1 thiéu vé nang lugng bién, tiém ning va thach thirc
cua nguon nang luong bién; trinh by va nghién ctru vé
cac hé thdng cua nang luong bién vi du nhu dap chin thay
triéu tao hd chtra, may phat dit trong dong chay, chuyén
do6i song dién thanh dién ning, va hé thong khai thac
chénh léch nhiét d¢ giira nudc bién bé mat va nudc bién &
dudi sau.

+ Ti 1¢ gidng nhau: ~ 70%.

32

Econl7N — Energy, the Environment,

and the Economy

Kiém so4t 6 nhiém trong cac qua
trinh ning lugng

(Energy, the Environment, and the
Economy)

+ Truong BH Cong nghé: Hoc phan cung cap nén tang ly
thuyét va cong cu phan tich nham hiéu rd mdi lién hé giira
phat thai 6 nhiém va cac hé thong nang lugng hién dai.
Duya trén quan diém tich hop giita k¥ thuat nang lugng va
khoa hoc méi trudng, hoc phan tap trung vao viéc danh
gia tac dong moi trudng clia cic qua trinh chuyén hoa
nang luong (nhiét dién, sinh khdi, ning luong tai tao...),
ciing nhu cac chién luge va cong nghé kiém soat 6 nhiém
khong khi (NOy, SOz, CO2, bui min...). Thong qua cac mo
hinh hé thong, cong cu danh gia phat thai, va cac phuong
phap t6i wu hoa k¥ thuat — kinh té — méi trudng, sinh vién
dugc trang bi nang luc phan tich, dé xuat va trién khai giai
phap giam thiéu 6 nhiém trong bdi canh chuyén dich ning
luong va phat trién bén ving.

+ Stanford University: Nghién ctu m01 quan hé mat thiét
giita chat lugng moi trudng voi san xuét va tiéu thy nang
luong. Panh gia hiéu qua kinh té va tac dong kinh té chinh
tri ctia mot sd chii dé hién tai trong kinh té ning lugng va
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moi truong. Cac chu dé bao gom: 1y thuyét kinh té vé
nhién liéu hoa thach, kiém soat phat thai khi nha kinh
(GHG), bu trir phat thai GHG, du trit Dau moé Chién luogc
(SPR), luéi dién truyén tai thong minh cho dién, ning
lugng hat nhan va chét thai hat nhan, chi phi thuc té cua
nang lugng téi tao, san xuét dién tir khi d6t ty nhién va
than da, thi truong than va khi d6t ty nhién toan cau, hiéu
sudt nhién liéu trung binh ctia doanh nghiép (CAFE) va
tiéu chuan nhién liéu Carbon thap (LCFS), dau tu hiéu
qua nang lugng va dap ing nhu ciu, thu giit va o 1ap
Carbon (CCS).

+ Ti 1¢ gidng nhau: ~ 70%.

33

Energy191 — Optimization of Energy
Systems

Téi wu héa hé théng ning luong
(Optimization of Energy Systems)

+ Truong BH Cong nghé: Hoc phan cung cap kién thirc
co ban vé 1ap trinh toan hoc va téi uu hoa trong bdi canh
cac h¢ thong nang luong. Sinh vién hoc cach xay dung mo
hinh t&i uu hoa tuyén tinh va phi tuyén, da muc tiéu hodc
theo mo hinh muc tiéu wu tién, véi cac vi du thuc tién tur
nganh nang lugng nhu: 1ap ké hoach déau tu, san xudt, van
chuyén, tich trir nang lwong, ning luong tai tao khong 6n
dinh, van hanh hé théng hiéu qua.

+ Stanford University: Hoc phan nhan manh vao viéc xay
dung va giai quyét van dé, bao gdm cac thuat toan thir
cap. Cac chu dé bao gom: tdi vu héa dau tu, san xuat va
van chuyén ning luong; cic ngudn ning luong khong 6n
dinh va khong lién tyc; luu trir nang luong; san Xuét va
chuyen d01 nang luong hiéu qua. Phuong phap sur dung
bao gom t6i wu héa tuyén tinh va phi tuyén, lap trinh
hudng d6i tugng va 1ap trinh theo muc tidu. Cong cu sir
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dung trong hoc phan gdom Microsoft Excel va ngon ngit
1ap trinh toan hoc AMPL.

+ Ti 1& gidng nhau: ~ 80%.

34

Energy73 — Energy Policy in
California and the West

Kinh té va chinh sach ning luong
(Energy Policy)

+ Truong DPH Cong nghé: Hoc phan cung cap phan tich
chuyén sau vé vai tro ciia Nha nudc, cac co quan hoach
dinh chinh sach va cac t6 chuc nang luong trong viéc dinh
hinh thi truong nang luong, thuc day chuyén do6i cong
nghé va huéng dén phat trién bén viing — tai Viét Nam,
khu vyc Dong Nam A va trong boi canh toan cau. Khoa
hoc tap trung vao ba linh vyc chinh: (1) Vai tro va chirc
nang clia cac co quan quan 1y nha nudc, to chirc nghién
ctru va doanh nghiép trong xay dung va trién khai chinh
sach nang lugng; (2) Cac chinh sach nang luong, moi
truong va phét trién bén ving hién hanh, ciing v&i nhitng
xu hudng chuyen dbi trong giai doan méi; (3) Su phat
trién ctia hé thong nang luong hién dai, bao gdom dién khi
hoa, nang luong tai tao va cac co ché thi truong. Ngoai ra,
hoc phan trang bi cho sinh vién cac cong cu phén tich
chinh sach, tu duy phan bién va k¥ ning tiép can hé thong
— 1am nén tang cho viéc tham gia vao cac du 4n nghién
ctru hodc moi truong lam viéc chuyén nghiép trong linh
vuc nang lugng va phat trién.

+ Stanford University: cung cép kién thtrc phan tich
chuyén sau vé vai tro ctia cac co quan nha nudc bang
California va cac t6 chirc nang luong khu vuc mién Tay
Hoa Ky trong viéc thuc day phat trién chinh sach ning
luong, d6i méi cong nghé va cau trac thi trudng. Khoa
hoc tdp trung vao ba linh vuc chinh: (1) Vai tro va trach
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

nhiém cta cc co quan nha nude chu chdt va cac to chirc
nang luong mién Tay; (2) Céc chinh sach nang luong va
khi hiu hién hanh va tuong lai; (3) Su phat trién cta h¢
théng dién thé ky 21 tai California va khu vuc mién Tay.
Ngoai ra, chuyén deé con cung cap cho sinh vién dinh
huéng vé nhng diéu can chuan bi va ky vong trong moi
truong lam viéc chuyén nghiép.

+ Ti 1¢ gidng nhau: ~ 80%.

35

Energy167 - Engineering Appraisal
and Economic Valuation of Energy
Assets and Projects

Xay dung va danh gia cac dy 4n ning
luong

(Engineering Appraisal and
Economic Valuation of Energy
Assets and Projects)

+ Truong DH Cong nghé: Hoc phan cung cap cho sinh
vién nén tang kién thirc va cong cu phan tich nham lap ké
hoach, tham dinh va danh gia hiéu qua cac dy 4n nang
lugng. N61 dung hoc tap tép trung vao viéc phan tich ky
thuat, kinh té va rui ro ctia cac du 4n, két hop véi cac
phuong phap dinh gi4 tai san va danh gia hiéu qua dau tu.
Sinh vién s& dugc tiép can cac cong cu md hinh hoa, phan
tich chi phi — loi ich, danh gia vong do1 (LCA) va phuong
phap ra quyét dinh trong cac dy an ning lugng truyén
thong ciing nhu nang lugng tai tao.

+ Stanford University: Hoc phan cung cap kién thtrc dé
tham dinh k¥ thuat va dinh gia kinh té cac tai san va du an
nang luong. Cac vi du trong hoc phan bao gdm nhiéu loai
tai san nang lugng, tir diu khi dén cac dy an ning luong
tai tao. Hoc phan ciing dé cp t6i cac phuong phap ude
tinh nang suat, trit luong, chi phi van hanh, hao hut va
khau hao, gi tri lgi nhuan tuong lai, thué, gia tri thi
truong hop 1y va phuong phép dinh gia dong tién chiét
khau (DCF). Sinh vién s& thyc hién cic bai nghién ciru
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

goc hoac nghién ctru c6 hudng dan vé cac chu de kinh t&
va nop bao cao.

+ Ti 1& gidng nhau: ~ 98%.

36

Energy199 — Senior Project and
Seminar in Energy Science and
Engineering

Db an ning lugng sach va tai tao
(Capstone Project in Renewable)

+ Truong PH Cong nghé: Hoc phan tap trung vao cac giai
phép nang lugng bén vimg dua trén hé thong Wind—
Water—Solar (WWS) va luu trir nang luong. Sinh vién s&
duoc tiép can kién thirc vé cong ngh¢, chinh sach, va cac
budc xay dung 19 trinh chuyén doi sang 100% WWS. Bén
canh phan 1y thuyét va thuc hanh tai phong thi nghiém,
sinh vién s& thuc hién cic dy 4&n nhom, xay dung dé tai,
trién khai nghién ctru va bao cio tién do ciing nhu két qua
du 4n nang luong sach.

+ Stanford University: D6 4n ca nhan hoic nhom nghién
ctru vé khoa hoc va k¥ thuat nang lugng, tap trung vao
viéc viét bao cao.

+ Ti 1¢ gidng nhau: ~ 100%.

37

Thuyec tap tbt nghiép

+ Truong DH Cong ngh¢: Thyc tap t6t nghiép 1a hoc phan
dugc t6 chire nham giup sinh vién van dung céc kién thire
co ban va chuyén nganh di hoc vao moéi trudng thuc té tai
doanh nghiép trong linh vuc k¥ thuat ndng lugng. Sinh
vién s& duoc tiép can quy trinh 1am viéc, hé thong cong
nghé, thiét bi thuc nghiém, va cac ing dung thuc tién nhu
ché tao/ phan tich/ do dac/ van hanh/ kiém ké... vat liéw/
linh kién/ bd phan/ hé théng/ dich vy lién quan téi nang
luong. Thong qua qua trinh trai nghiém thyc té tai doanh
nghiép hodc trung tim nghién ciru, sinh vién s& phat trién
k¥ ndng chuyén mon, nang luc lam viéc nhom, khd nang
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STT
(No.)

Tén hoc phﬁn trong chwong trinh
dao tao cia DH Stanford

(Course Titles in the Curriculum of
Stanford University)

Tén hoc phz‘“m trong chwong trinh
dao tao cia Trwong PHCN

(Course Titles in the Curriculum of
UET)

Thuyét minh vé nhirng diém gidng va khic nhau giira
cac hoc phan cua 2 CTDT (so sanh chi tiet theo tung hoc
phan va ghi ro ty I¢ % giong nhau)

giao tiép k¥ thuat, ciing nhu nhan thirc dugc cac yéu cau
vé an toan lao dong, dao dirc nghé nghiép va tu duy doi
moi sang tao. Pay 1a co hoi quan trong dé sinh vién dinh
huéng nghé nghiép, danh gia ning luc ban than, va chuin
bi cho sy phat trién nghé nghiép trong linh vuc ki thuét
nang lugng.

+ Tai sao can bo sung hoc phan nay: Mic du chuong trinh
cua DH Stanford khong c6 hoc phﬁn Internship ddc lap,
sinh vién cua ho thuong thuc tdp qua hinh thirc nghién
ctru, du an cong nghiép, hoac hop tac hoc thuat trong cac
ky nghi hé. Trong bdi canh dao tao tai Viét Nam, viéc dua
hoc phan Thuc tap tot nghiép tai doanh nghiép thanh hoc
phan chinh thtc ¢6 vai trd quan trong trong viée thu hep
khoang cach gitra dao tao va thuc tién, gitp sinh vién tlep
can moi truong lam viée thyc té; nang cao nang lyc nghé
nghiép, k¥ nang mem va kinh nghiém trién khai dy 4n
nang luong thuc té; xay dung moi lién ket gitra nha truong
va doanh nghiép, huéng dén dao tao ngudn nhén lyc san
sang lam viéc ngay sau tot nghiép.

38

Undergraduate Honors Thesis

D6 an tt nghiép
(Undergraduate Honors Thesis)

+ Truong DH Cong nghé: Hoc phan nham trang bi cho
sinh vién ning luc tong hop va van dung toan dién cac
kién thirc, k¥ ning va pham chat nghé nghiép da tich liy
trong sudt chuwong trinh dao tao vao viéc giai quyét mot
van dé thyc tién trong linh vuc k¥ thuat nang luong.
Thong qua qué trinh thuc hién dé tai, sinh vién c¢6 co hoi
ctng cb tu duy k¥ thuat, 1am quen véi phuong phap
nghién ciru — phat trién va nang cao nang lyc chuyén moén
trong mdi trudng ki thuat thuc té.
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Tén hoc phﬁn trong chuong trinh Tén hoc phz“m trong chuong trinh L . N 2 K . i »
STT | dao tao cia DH Stanford dao tao cia Truwong PHCN Thuyét minh vé nhirng diém giong va khac nhau giira

cac hoc phin ciaa 2 CTPT inh chi tiét theo tirng h
(No.) | (Course Titles in the Curriculum of (Course Titles in the Curriculum of hin va ph- gy 16 % oid (S(;l Sani i tiet theo fung noc
Stanford University) UET) phan va ghi 10 ty 1¢ % giong nhau)

+ Stanford University: Sinh vién thyc hi€én mot nghién
ctru doc lap vé mot chu dé nang lugng. Hoc phén chi danh
cho sinh vién c6 diém trung binh tich liiy (GPA) it nhat I3
3.5 trong tit ca cac hoc phan bt budc cuia chuyén nganh
va tbi thiéu 1a 3.0 trong tit ca cac hoc phan dai hoc. Két
thiic hoc phan sinh vién phai ndp béo co va thuyét trinh
vé bao c4o ciia minh.

+ Ti 1¢ gidng nhau: ~ 100%.

Nhu vay, CTPT nganh K¥ thuat ndng lugng cua Truong Pai hoc Cong nghé da dugc cap nhat theo hudng tiép can hién dai, tham chiéu
truc tiép chuong trinh Khoa hoc va k¥ thuat nang luong cia Pai hoc Stanford. Cu thé, cac hoc phén dd dugc diéu chinh theo ba dinh huodng
chinh: tich hop va tinh gon ndi dung hoc thuét thay vi phan tach roi rac; ting cudng cac hoc phan vé moé hinh héa, phan tich hé théng ning
luong, két ndi cac hé thong ning luong va ludi dién, va ki thuat carbon thip; va bd sung cac hoc phan lién nganh theo xu hudng toan cau nhu
chinh sach niang lugng, kinh té k¥ thuat va phat trién bén vimg. Két qua 1a khung chuong trinh dao tao hién tai cua UET da dat muc tuong
déng khoang 90% so v6i chuong trinh Khoa hoc va ky thuat nang lugng cuia Pai hoc Stanford, ddc bi¢t & cac khdi kién thire toan hoc, khoa
hoc va k¥ thuét co ban, va khdi kién thirc nganh. Viéc diéu chinh nay nhim dam béo sinh vién duoc trang bi day du kién thic va ki niang dé

thich tng voi bdi canh ning luong dang chuyén dich nhanh chéng cé trong nudc va qubc té.

(Thus, the Energy Engineering curriculum at the University of Engineering and Technology (UET) has been updated with a modern
approach, directly referencing the Energy Science and Engineering program at Stanford University. Specifically, the courses have been
adjusted along three main directions: integrating and streamlining academic content instead of dividing it into fragmented subjects;
strengthening modules on modeling, energy system analysis, energy system—grid integration, and low-carbon engineering, and adding
interdisciplinary courses aligned with global trends such as energy policy, engineering economics, and sustainable development. As a result,

UET'’s current curriculum framework has achieved approximately 90% alignment with Stanford’s Energy Science and Engineering program,
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particularly in the areas of mathematics, science and basic engineering, and specialized knowledge blocks. These adjustments aim to ensure
that students are equipped with sufficient knowledge and skills to adapt to the rapidly evolving energy landscape both domestically and
internationally.)

6.2. So sanh chwong trinh dio tao di xay dung véi mot chwong trinh dao tao tién tién trong nwéc (da sir dung dé xay dung chwong
trinh)

(Comparison of the Developed Curriculum with an Advanced Domestic Program (Used as a Reference for Program Development))
a) Gidi thi¢u vé chwong trinh dwoc sit dung dé xdy dwng chwong trinh

(Introduction to the Reference Program)

Tén chuong trinh, tén vin bang sau khi t6t nghiép: Hé thong dién va nang luong tai tao (Chuong trinh tién tién), Ctr nhan

Tén don vi dao tao: Truong Dién — Dién tir, Pai hoc Bach khoa Ha Noi

Pic diém: Chuong trinh duoc thiét ké véi dinh huéng dao tao k¥ su dién — nang luong co kién thirc va k¥ niang chuyén sau vé hé thong
dién thong minh, tich hop ning luong tai tao, van hanh — diéu khién luéi dién hién dai, va dap tmg tiéu chuan qudc té (hoc phan giang day
bang tiéng Anh, gido trinh tham khao qudc té).

Khai quat chuong trinh dao tao:

+ Thoi gian dao tao: 4 nam.

+ S0 tin chi dao tao: 132 tin chi.

+ Khung chuong trinh gom 2 khéi kién thic chinh: Kién thtrc gido duc dai cuong (~ 51 tin chi); Kién thuc gido duc chuyén nghiép (~
81 tin chi), trong d6 khoang 42 tin chi lién quan t&i kién thirc dién, hé thong dién va cac kién thirc lién quan t&i nganh dién.
b) Bang so sanh chwong trinh dao tao (Curriculum Comparison Table)

So voi chuong trinh K¥ thuat nang lugng cua Truong PHCN, chuong trinh ciia Trudong Dién — Dién tir va Truong PHCN c¢6 nhiéu hoc
phan tuong ddng vé toan hoc, vat 1y, hé théng dién va ning luong tai tao. Tuy nhién, chuong trinh ctia Truong Dién — Dién tir thién vé hé

théng dién, ludi dién thong minh, k§ thuat diéu khién va van hanh hé théng, trong khi chuong trinh ctia Truong DPHCN thién vé tich hop céc
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ngudn ning luong, tdi vu héa cac hé thong ning luong, kinh té va chinh sach ning luong.

Giéng nhau: Déu c6 cac hoc phﬁn todn va khoa hoc co ban. Cung c6 hoc phﬁn vé hé théng dién, nang lugng tai tao (dién gid, dién mat
troi), dién tir cong sudt, va tdi wu hoa hé thdng. Déu yéu cau sinh vién lam do an tét nghiép va thue tip ky thuat.

Khac nhau: Truong Dién — Dién tur tap trung nhidu vao ludi dién, ki thuat dién cao ap, thiét bi dién, diéu khién hé thong dién, hé thong
truyén tai va phan phdi. Truong DPHCN manh hon vé khoa hoc ning luong lién nganh, nhu céng nghé vat liéu, pin ning lwgng, chinh sach
ning luong, cong nghé thu giit carbon, va cac giai phap ning luong bén virng.

Ti 1¢ twong dong khoang 65-70% vé khdi lugng kién thirc chung, nhung chi khoang 50% vé kién thtrc chuyén nganh do sy khac biét
vé dinh hudng chuyén sau, Truong Dién — Dién tir dao tao chuyén sau vé hé thong dién, trong khi Truong DHCN tap trung vao ning luong

sach va tai tao.
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7. Tém tit ndi dung hoc phin

STT

Ma hoc
phﬁn

Tén hoc phén

SO tin
chi

Ma HP tién
quyét

Noi dung HP

PHI1006

Tri€t hoc Mac Lénin

Triét hoc Mac - Lé nin 1a sy thong nhat giita chii nghia duy vat bién
ching va chu nghia duy vat lich su, 1a h¢ théng quan diém duy vat bi¢n
chimg vé thé giGi va vi tri ciia con ngudi trong thé gidi, 1 khoa hoc vé
nhitng mbi lién hé, nhitng quy luét van dong, phat trién chung nhét cua tu
nhién, xa hoi va tu duy, 13 co s& cho viée xdy dung thé giéi quan, phuong
phap luan khoa hoc. Triét hoc Méc - Lénin nghién ciru ban chat, quy luat
phat trién ctia cac hinh thai kinh té - x hoi, y thirc x4 hoi, vai trd con
ngudi va viéc phat trién, gidi phong con ngudi trong xa hoi. Pay 13 co so
quan trong, diém tua viing chic dé giai quyét cac van dé trén ca phuong
dién 1y luan va thyc tién trong qua trinh x4y dung va phat trién dat nuéc
hién nay.

PEC1008

Kinh té chinh tri Méac
Lénin

VNU.PHI1006

Hoc phan Kinh té chinh tri Méc - Lénin bao gém 6 ndi dung 16n. Mot 13,
gidi thiéu khai quat vé Kinh té chinh trj Mac - Lénin, tir lich sir hinh
thanh, phat trién dén ddi twong, phuong phap nghién ctru, chirc niang. Hai
14, trinh bay nhiing van dé co ban vé kinh té thi truong noéi chung. Ba 13,
nhimg van dé co ban ctia hoc thuyét gia tri thang du - hon da tang cua
hoc thuyét kinh té C.Mac. Bon 13, ndi dung vé doc quyén va doc quyén
nha nuéc trong phuong thirc san xuat tu ban chi nghia. Nam 13, nhiing
van dé cua kinh té thi truong dinh hudng XHCN Viét Nam va quan hé loi
ich kinh té. Sau 1 nhitng van dé cong nghiép hoa, hién dai hoa va hoi
nhap kinh té qudc té ciia Viét Nam.

HIS1001

Lich st Bang Cong san
Viét Nam

Ngoai phan giéi thiéu vé vi tri, dbi twong va phwong phap nghién ciru cia
hoc phan chu nghia x4 hoi khoa hoc, ndi dung chinh cta hoc phan c6 hai
khdi kién thirc chinh: mét 13, qué trinh hinh thanh, phat trién cta chi
nghia xa hoi khoa hoc; hai 1a, nhiing pham tru, quy luat chinh tri - xa hoi
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STT

Ma hoc
phén

Tén hoc phan

Ma HP tién
quyét

No6i dung HP

co ban trong qua trinh van dong tir hinh thai kinh té - xa hoi tu ban chu
nghia sang hinh thai kinh té - xa hoi Cong san chil nghia, gdm: St ménh
lich sir cua giai cAp cong nhén, chu nghia x4 hoi va thoi ky qua do 1én
chu nghia xa hoi, dan chu xa hdi chi nghia va nha nudc xa héi chu nghia,
co cdu x3 hoi - giai cAp va van dé lién minh giai cip, ting 1p, van dé dan
tdc, ton gido, gia dinh trong thoi ky qua do 1€n chu nghia xa hoi.

Trang bi cho sinh vién sy hiéu biét vé ddi tuong, muc dich, nhiém vy,
phuong phap nghién ctru, hoc tap mon Lich sir Pang va nhiing kién thirc
co ban, cot 131, hé théng vé su ra doi cla bang (1920 - 1930), qua trinh
bang lanh dao cudc d4u tranh gianh chinh quyén (1930 - 1945), l1anh dao
hai cudc khang chién chéng thuc dan Phap va dé quéc My xam lugc,
hoan thanh giai phong dan toc, thong nhét dat nude (1945 - 1975), lanh
dao cd nudc qua do 1én chu nghia xa hoi va tién hanh cong cude ddi méi
(1975 - nay). Qua do khéng dinh cac thanh cong, néu 1én cac han ché,
tong két nhitng kinh nghiém vé su lanh dao cich mang ctia Pang dé gitip
nguoi hoc nang cao nhén thue, niém tin ddi véi bang va kha nang van
dung kién thirc da hoc vao thyc tién cong tac, gop phan xay dung va bao
vé T6 quéc Viét Nam xa hoi chu nghia.

POL1001

Tu twong H6 Chi Minh

Hoc phan Tu twong HO Chi Minh gom 6 chuong cung cap cho sinh vién
kién thirc co ban vé: Dbi tugng, phuong phap nghién ctru va ¥ nghia hoc
tap mon tu tuong HO Chi Minh; vé co s, qua trinh hinh thanh va phat
trién tu tudng Hd Chi Minh; vé doc 1ap dan toc va chu nghia xa hoi; vé
bang Cong san va nha nudc Viét Nam; vé doan ké dan toc va doan két
quéc té; vé van hoa, dao duc, con nguoi.
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STT

Ma hoc
phén

Tén hoc phan

Ma HP tién
quyét

No6i dung HP

PHI1002

Chu nghia xa héi khoa
hoc

Ngoai phan giéi thiéu vé vi tri, dbi twong va phwong phap nghién ctru cia
hoc phén chu nghia xa hdi khoa hoc, ndi dung chinh ctia hoc phﬁn ¢0 hai
khéi kién thirc chinh: mét 13, qua trinh hinh thanh, phat trién cta chi
nghia xa hoi khoa hoc; hai 1a, nhiing pham tru, quy luat chinh tri - xa hoi
co ban trong qua trinh van dong tir hinh thai kinh té - xa hoi tu ban cha
nghia sang hinh thai kinh té - xa hoi Cong san chil nghia, gdm: St ménh
lich str ciia giai cAp cong nhan, cha nghia x3 hoi va thoi ky quéa do 1én
chu nghia xa hoi, dan chd xa hdi chi nghia va nha nudc xa hdi chu nghia,
co cu xa hoi - giai cAp va van dé lién minh giai cip, ting 16p, van dé dan
toc, ton gido, gia dinh trong thoi ky qué dd 1én chi nghia xa hoi.

FLF1107

Tiéng Anh B1

Hoc phﬁn Tiéng Anh B1 dugc thuc hién véi su két hop cua hoc tai 16p va
tu hoc qua cong cu ho trg LMS, dé)ng thoi day hoc dua trén k¥ nang
(skill-based), cung cép cho sinh vién nhiing kién thirc tong hop vé:

- Cac van dé ngir phap tiéng Anh khai quét va nang cao nhiam giup nguoi
hoc huéng téi dat chuan dau ra mén ngoai ngir theo quy dinh ciia chuong
trinh dao tao;

- Céc chi diém tir vung khai quat va ndng cao nham gitp ngudi hoc
huéng t6i dat chuan dau ra mon ngoai ngir theo quy dinh cia chwong
trinh dao tao;

- Cac k¥ nang ngdn ngit Nghe, Néi, Poc, Viét hudng t6i cac tiéu ky nang
tuong tmg nham gitup ngudi hoc hudng t6i dat chuan dau ra mén ngoai
ngilt theo quy dinh cua chuong trinh dao tao;

- Hinh thirc giang day: truc tiép. Trong twong lai néu sinh vién c¢6 nhu
cAu, hodc do diéu kién dich bénh, thién tai, nhom bién soan s& diéu chinh
lich trinh pht hop véi hinh thirc day két hop truc tiép trén 16p va truc tiép
thong qua cac nén tang nhu Zoom, Google Meet véi ti 1¢ dugc quy dinh
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Ma hoc
phén

Tén hoc phan

Ma HP tién
quyét

No6i dung HP

trong quy ché 3626, hudng dan 1011, 1144

- Hoc liéu online trén KTA 14 tai liéu tu hoc két hop voi céc hoc li¢u trén
16p nham hd trg sinh vién hoan thanh gi0 tu hoc theo quy dinh dao tao tin
chi va dat CDBR theo quy dinh cua chuong trinh dao tao.

VNU1001

Nhap mon cong nghé s6
va ung dung tri tué¢
nhan tao

Phan I: N6i dung cdt 15i (bat budc): Noi dung ciia cac module trong Phan
I duoc xay dung c6 tham khao va tich hop cac yéu cau ciia Thong tu sb
02/2025/TT-BGDDT ngay 24/01/2025 cua B Gido duc va Dao tao quy
dinh Khung ning lyc sé cho ngudi hoc va Chuong trinh phd cap kién
thtre, ki nang s6 cho sinh vién trong céac co s¢ gido duc dai hoc (kém theo
Quyét dinh s6 1504/QD-BGDDT ngay 30/5/2025 cua Bo Gido duc va
Dao tao), ddm bdo sinh vién dugc trang bi nhitng nang luc s6 cot 131 theo
chuin quéc gia. Pdc biét, cdc module vé Tri tué nhan tao (A) s& gidi
thiéu tir khai niém, nguyén 1y hoat dong dén hudng din st dung cac cong
cu Al tao sinh phd bién, gitp sinh vién lam quen va budc dau khai thac
tiém nang cua Al trong hoc tap.

Phan II: Module tu chon theo nhém nganh/linh vyc:

Noi dung cuia cic module tu chon tip trung vao viéc huéng dan sir dung
cac cong cuy, tng dung Al phu hop va cac phuong phap khai thac dir licu,
thong tin ddc thu cho tirng nhom nganh/linh vuc nhu Khoa hoc Ty nhién
& K¥ thuat - Cong nghé; Khoa hoc Xa hdi - Nhan van va Ngh¢ thuét;
Ngoai ngit va Gido duc; Kinh té va Luat; Khoa hoc sirc khoe va sy séng.
Qua d6, sinh vién khong chi hiéu vé cong nghé s6 va AI mot cach tong
quan ma con thdy dugc tinh tmg dung thyc tién va tiém niang ciia ching
trong viéc giai quyét cac van d& va nhiém vu cu thé ciia nganh hoc.
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THL1057

Nha nudc va phép luat
dai cuong

Nha nudc va phap luat dai cuong 1a hoc phén bét budc duge dua vao
chuong trinh giang day nhiéu nim nay & cac co s& do tao khac nhau
khong thudc chuyén nganh luat. Pay 1a hoc phan nghién cru nhitng van
dé chung nhit va co ban nhat vé nha nudc va phap luat, nghién ctru ban
chét, vai trod x4 hoi, qui luat phat sinh, tdn tai va phat trién cta hai hién
tuong x3 hoi ndy. Hoc phan nha nudc va phép luat dai cuong ciing gi6i
thiéu nhitng van dé co ban nhét vé mot sb nganh luat trong hé thong phap
luat Viét Nam. Pay ciing 1a hoc phén gi6i1 thiéu mot cach toan dién va cod
hé théng nhét cac khai niém, pham tru, cic nguyén tic va cac qui luat vé
nha nudc va phap luat.

Gio duc thé chat

10

Gi4o duc qudc phong —
an ninh

11

UET.MA
T1053

Pai s6 tuyén tinh cho
k¥ thuat

Moén Pai s tuyén tinh cho k¥ thuat giéi thiéu cac khai niém co ban: hé
phuong trinh tuyén tinh, ma tran, dinh thirc, khong gian vector, anh xa
tuyén tinh, gia tri va vector riéng.

Mon hoc giup sinh vién:

- Hiéu va van dung cac kién thirc dai sb tuyén tinh trong k¥ thuat va thuc
tién.

- Lam nén tang cho cac mon nhu: Tbi wu hoa, Hoc may, Tri tué¢ nhan
tao...

- Phat trién tu duy triru twong va kha ning mé hinh hoa bai toan.

12

UET.MA
T1050

Giai tich 1

Mon Giai tich 1 cung cap kién thirc nén tang vé giai tich ham mot bién,
gdm cac ndi dung: gidi han, tinh lién tuc, dao ham va tich phan, phuong
trinh vi phan cap 1 va ung dung.
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Mo6n hoc giup sinh vién:

- Nam vitng cong cu toan hoc co ban dé hoc cac mon tiép theo nhu Giai
tich 2, Phuong trinh vi phan, X4c suét...

- Van dung 1y thuyét vao giai bai tip va bai toan thuc tién.

- Rén luyén tu duy logic va phuong phéap hoc tap khoa hoc.

13

UET.MA
T1051

Giai tich 2

UET.MATI1050

Mon Giai tich 2 cung cap kién thirc co ban vé gii tich ham nhiéu bién,
gém: dao ham riéng, tich phan bgi, tich phan duong — mat va phuong
trinh vi phan cap 2.

Mon hoc giup sinh vién:

- Van dung ly thuyét dé giai cac bai toan trong k¥ thuat, khoa hoc va thuc
tién.

- Lam nén tang dé tiép can cdc mon hoc nhu: Phuong trinh dao ham
riéng, Xac suat, Hoc may, Ti wu, Xur 1y tin hi¢u...

- Reén luyén tu duy logic, khoa hoc va kha nang ing dung toan hoc trong
cac linh vuc lién quan.

14

UET.PHY
1095

Vit ly dai cuong 1

Hoc phﬁn gidi thiéu céac kién thirc co ban vé co hoc va nhiét hoc, bao
gém: chuyén dong, dinh ludt Newton, dinh luat bao toan, dao dong, nhiét
dd, nhiét luong va dinh ludt nhiét dong lyc hoc. N§i dung dugce trién khai
két hop giita Iy thuyét va bai tap, gitp sinh vién hiéu va van dung cac quy
ludt vat Iy vao giai quyét bai toan thuc tién, lam nén tang cho céac hoc
phan chuyén nganh sau nay.

15

UET.PHY
1096

Vat ly dai cuong 2

UET.PHY 1095

Hoc phan trang bj kién thtrc co ban vé dién va tir hoc, ciing nhur quang
hoc hién dai. No1 dung bao gém: dién tich, dién truong, dinh luat Gauss,
dién thé, dong dién, cam tng dién tir, dong dién xoay chiéu, song dién tir

124




STT

Ma hoc
phén

Tén hoc phan

Ma HP tién
quyét

No6i dung HP

va cac hién tuong quang hoc nhu giao thoa, nhiu xa va tinh chat ludng
tinh song-hat cua anh sang. Cac budi hoc dugc két hop gitra Iy thuyét va
bai tdp nham gitp sinh vién phat trién kha ning tu duy va tng dung kién
thirc vat 1y vao thuc té.

16

UET.CO
M1050

Tu duy tinh toan

Noi dung giang day cta hoc phan dugc chia thanh 13 budi hoc, bao gdbm
cac chu dé tir co ban dén nang cao. Cac budi hoc dau tién gidi thiéu vé tu
duy tinh todn, khéi niém lap trinh Python, bién, kiéu dit liéu va ciu tric
chuong trinh. Sau d6, sinh vién s€ dugc hoc cach st dung cac cong cu Al
hd tro 1ap trinh nhu ChatGPT va Copilot mdt cach c6 trach nhiém, phan
biét gitra ho trg va lam dung. Céc budi tiép theo di sau vao biéu thire,
toan tr, nhap xuét dit liéu, cAu tric diéu khién lya chon (if, elif, else) va
vong lap (for, while). Hoc phén cling dé cap dén viéc dinh nghia ham,
kiém thtr don vi, va céac cAu tric dit liéu co ban nhu List, Tuple,
Dictionary. Cac chii dé nang cao bao gdm thuat toan tim kiém va sap xép,
lap trinh huéng dbi tugng véi 16p va phuong thirc, ham d¢ quy, xtr 1y
ngoai 1€, g& 161 chuong trinh, 1am viéc véi File I/O (doc/ghi tép) va st
dung céac thu vién Python phé bién nhu math, random, datetime,
matplotlib va pandas.

Danh gia hoc phan bao gdm diém chuyén can/bai tap (40%), thi két thuc
hoc phan thyrc hanh trén may (30%) va thi trén gidy (tric nghiém) vao
cudi ky (30%).

17

UET.MA
T1052

Xac suat thong ké

UET.MATI1050

Hoc phan Xac suat Thong ké trang bi cho sinh vién k¥ thuat mot nén tang
vimng chéc va hién dai dé phan tich va xir Iy dit lidu. Véi phuong phap
tiép can cap nhat, khoa hoc khong chi tap trung vao 1y thuyét ma con
nhin manh vao tmg dung thyc tién trong cac bai toan k¥ thuat.
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Noi dung hoc phén duoc xay dung mot cach co hé théng. Sinh vién bit
dau véi théng ké mo ta, hoc cach tom tit, phan loai va truc quan hoa dir
liéu. Tiép theo, khoa hoc di sdu vao cac khai niém cdt 15i cua ly thuyét
xéc sudt, bao gdbm bién ngiu nhién, cac phan phdi quan trong va Pinh ly
G161 han Trung tam. Dya trén nén tang do, sinh vién s& duoc hoc cac
phuong phap suy luan thong ké nhu wdc luong khoang tin cdy, kiém dinh
gia thuyét va k¥ thuat bootstrapping.

Piém noi bat ctia hoc phﬁn 1a viéc mé rong sang céc chu dé nang cao co
tinh tng dung cao nhu phan tich nhan qua va cac mé hinh du doan (hdi
quy tuyén tinh, hdi quy logistic), gitp sinh vién 1am quen véi cac khai
niém quan trong nhu qua khép (overfitting) trong hoc may.

18

UET.PHY
1063

Vat 1y dai cuong 3

UET.PHY 1096

Vit 1y dai cuong 3 trang bi cho Sinh vién kién thirc lién quan dén cac
hién twong va quy luat lién quan dén dién, tir va song dién tir. Hoc phan
bao gém cac ndi dung chinh: tinh dién hoc (dién truong, dién thé, nang
lugng), dién trudong va tur truong trong vat chét (phan cuc, tir hdéa, moi
truong tuyén tinh), tinh tir hoc (dong dién, tir truong), dién dong luc hoc
(cam tng dién tir, phuong trinh Maxwell), buc xa dién tir va ung dung
thuyét twong dbi hep vao dién tir hoc. Myc tiéu 1a gitip sinh vién hiéu ban
chét cac truong dién tur, cac dinh ludt bao toan, va ing dung vao céc bai
toan vat ly va k¥ thuat.

19

UET.PHY
1064

Thi nghiém vat ly

UET.PHY 1096

Mbn hoc (3 tin chi) trang bi kién thirc nén tang vé phuong phép thi
nghiém, ky thuat do luong, xtr Iy s6 liéu va rén luyén k¥ nang thyc hanh
nhu lip dit thiét bi, phan tich dit liéu, viét bao cao. Hoc phan ciing phat
trién tu duy logic, kha nang 1am viéc nhom va tuan thu an toan trong
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phong thi nghi¢m.
Noi dung bao gdm:

Phan Iy thuyét: Gi6i thiéu nguyén tic an toan, phuwong phap xt 1y sai
s6 (ngiu nhién, hé thdng), v& d6 thi va phan tich dit liéu. Ly thuyét duoc
chia theo céc chu dé:

Co — Nhiét — DBién: Cac dinh lut vé chuyén dong, ning luong, dién
va nhiét.

Quang — Am: Hién tuong giao thoa, nhiéu xa anh sang, dinh luat
Malus va truyén am.

Phan thyc hanh: Gom céc thi nghiém tiéu biéu nhu khao sat chuyén
dong bién ddi déu, con lac don, mach dién (diode, RC), hién tuong quang
hoc (giao thoa, phan cuc), va cac thi nghiém nhié¢t hoc (nhiét dung riéng,
dan nhiét).

Mén hoc nhan manh viéc két hop ly thuyét v6i thuc nghiém, giup sinh
vién hiéu siu ban chét cac hién tugng vat ly va trinh bay két qua khoa
hoc.

20

UET.ENP
2074

Db hoa khoa hoc va xir
1y hinh 4nh

Mon "D6 hoa khoa hoc va xir Iy hinh anh" trang bi cho sinh vién kién
thirc va k¥ nang toan dién vé biéu dién tryc quan va xir Iy hinh anh trong
khoa hoc-ky thuat. Khoa hoc kéo dai 15 tuan, bat dau véi nén tang ban vé
k¥ thuat va quy udc trinh bay ban v&. Sinh vién s& hoc thiét ké 2D chuyén
nghiép véi AutoCAD (tuan 3-6) va giéi thiéu CorelDRAW (tuan 7). Sau
d6, khoa hoc di sau vao thiét ké 3D bang SolidWorks (tuan 9-12), bao
gdm phac thao, tao khdi va lap rap. Cac k¥ nang xir 1y dit liéu va v& do
thi khoa hoc véi Origin duoc giang day vao tuan 13. Tuan 14 tap trung
vao xir Iy va t6i uru hoa hinh anh bang Photoshop. Cudi cling, tuan 15
danh cho tong on tap va dinh hudéng (mg dung. Mén hoc huéng t6i viée
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gitip sinh vién c6 kha ning trinh bay va thiét ké mo6 hinh mét cach chuyén
nghi¢p va truc quan.

21

UET.ENP
2075

Hoéa hoc vat liéu dai
cuong

Hoc phén cung cép kién thirc co ban vé nhiét dong hoa hoc, dong hoc
phan tng, 1y thuyét dung dich, qua trinh hip phu bé mit, cing céc cong
nghé ché tao vat liéu cdu trac nano va polymer nanocomposite, huéng
dén tmg dung trong linh kién quang — dién tir. Sinh vién dugc rén luyén
k¥ nang giai bai tip hoa 1y va phan tich phd cdu tric — tinh chat vat liéu,
tir d6 cung ¢d kién thirc hoa hoc ing dung trong vat 1y k¥ thuat va cong
nghé vat liéu.

22

UET.ENE
2064

Co s& hoa hoc va nhién
liéu

UET.ENP2075

Hoc phan cung cip nén tang vé cac nguyén 1y hoa hoc lién quan dén ning
luong va nhién liéu. Noi dung bao gém ciu trac va tinh chat cta vét chat,
dong hoc va nhi¢t dong hoc héda hoc, phan rng oxi hda — khur, héa hoc
dién hoa, va cac co ché phan tng trong san xuét, chuyén doi va luu trir
nhién liéu. Hoc phan ciing lién hé 1y thuyét v6i cac ung dung thuc té
trong cong ngh¢ nang lugng, nhién li€u hoa thach, nhién li¢u sinh hoc va
khi nhién lidu. Cac budi thyc hanh gitp sinh vién van dung kién thic dé
phan tich, danh gia cac tinh chat va img dung ctia hop chét hiru co trong
thyc tién, dic biét trong linh vuc ning lwong va maéi truong.

23

UET.ENE
2072

Nang luong va Moi
truong

UET.ENP2075

Hoc phan cung cap kién thtrc nén tang vé cac ngudn ning lugng hoa
thach va tai tao (Mat troi, gi0, thuy nang, dia nhiét, sinh khdi, hydro)
cung nguyén 1y chuyén doi nang luong. Sinh vién dugc rén luyén ki
nang do dac, phan tich dir li¢u va danh gia hi¢u sut, tac dong moi truong
clia cac cong nghé nang luong, dong thoi ap dung giai phap thiét ké bén
virng. Chuong trinh két hop 1y thuyét va thyc hanh qua thi nghiém vé buc
xa mat troi, tua-bin thuy dién, hé PV va pin nhién li¢u.
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24

UET.ENP
2077

Vit 1y luong tu

UET.PHY 1096

Hoc phan Vit 1y lugng tir cung cip nén tang vé cac khai niém va phuong
phap co ban ctia co hoc luong tir, bao gdm thuyét twong dbi hep, phat xa
vat den, hiéu ing quang dién, ludng tinh sdng-hat, phuong trinh
Schrodinger, dao dong tir diéu hoa, nguyén tir hydro, spin va 1y thuyét
Dirac. Sinh vién s€ hoc cach ap dung cac cong cu hién dai dé giai bai
toan luong tu, trinh bay dir liéu va mo hinh hoa cac hé vi mo, déng thoi
phat trién k§ nang phan tich, tu duy phan bién va sir dung cong nghé (bao
gdm Al) trong bdi canh k¥ thuat lwong tir hién dai.

25

UET.AE3
001

Nhiét dong luc hoc

UET.PHY 1095

Mon hoc bao gém 2 phﬁn, phén 1 gidi thiéu céac kién thirc co ban vé nhiét
dong luc hoc, hé nhiét dong luc hoc, cac nguyén ly nhiét dong luc hoc,
cac qué trinh nhiét dong, cac phwong phap truyén nhiét; phan 2 tap trung
vao ung dung cac chu trinh nhié¢t dong luc hoc cho cac hé théng thiét bi
k¥ thudt nhu cac thiét bi nén khi, tuabin khi, dong co phan lyuc.

26

UET.EM3
190

Co hoc chat Iuu g
dung

Hoc phan cho sinh vién hiéu vé co hoc chat 1ong ing dung thong qua
cach xay dung nhiing phuong trinh va diéu kién bién mé ta chuyén dong
ctia chat 1ong nhét, chat long 1y tuong, chit 1ong nén duoc, chat long
khong nén dugc, séng, chuyén dong clia chat 1ong c6 xoay khong xoay,
chuyén dong ddi lvu nhiét. Bén canh d6 cho sinh vién hiéu cach lam
khong thtr nguyén ctia phuong trinh. Gilp sinh vién tang tu duy logic qua
cac mo hinh toan hoc, bién ddi toan hoc trong cac phuong trinh chuyén
dong cua chat luu.

27

UET.ENE
2066

Co s0, k¥ thuat va h¢
thdng ning luong

UET.ENE2072

Hoc phan gidi thiéu tong quan vé cac hé thong chuyén d6i nang luong tai
tao pho bién hién nay, bao gdm: ning luong nhiét mat troi, ning luong
di€én mat tro1, dién gi0, thuy dién nho, pin nhién li€u va nang lugng sinh
khdi. Sinh vién s& duoc tim hiéu nguyén 1y hoat dong, cau hinh hé théng,
wu — nhuge diém, cling nhu tmg dung thuc té cla tung loai hé théng.
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Mon hoc két hop gitta Iy thuyét va thao luan nham giup sinh vién c6 kién
thirc nén tang dé tiép can linh vuc ning luong bén viing.

28

UET.ENE
2067

Co s6 kinh té ning
lwong

Hoc phan cung cap kién thtrc nén tang vé kinh té ning luong, nhan manh
vai tro ctia nang luong trong hé thong kinh té va tac dong cta né dén
chinh sach cong va phat trién bén vimg. Noi dung bao gdm céc khai niém
kinh té cbt 13i lién quan dén linh vuc ning lwong nhu cung — cau, gia
nang lugng, cudng do ning luong va cau trac thi trudng. Sinh vién duoc
tim hiéu mbi quan hé giita tiéu thu nang lugng va ting truong kinh té,
cung véi cac phuong phap danh gia tac dong kinh té, xa hoi va moi
truong cua chinh sach nang lwong. Thong qua cac tinh hudng thyc tién va
phan tich Gmg dung, hoc phan trang bi cong cu tu duy dé danh gia chién
lugc nang luong qudc gia va xu hudng ning lugng toan ciu, dong thoi 1a
nén tang cho cic mon hoc nang cao vé quan 1y, chinh sach va phat trién
hé théng nang luong bén ving.

29

UET.ENP
2076

Thi nghiém dién-tir ing
dung

UET.PHY 1063,
UET.PHY 1064

Thi nghiém Dién-Tir 1a hoc phan gom 3 tin chi, trang bi cho sinh vién
kién thuc va k¥ nang thyc hanh co ban vé do luong dién va dién tir. Noi
dung giang day nhin manh viéc khéo sat dic trung cta cac linh kién ban
dan co ban nhu BJT va MOSFET, phan tich cac mach khuéch dai dung
Op Amp (mach ddo, khong ddo, vi phan, tich phan) va cac bo loc tich
cuc. Sinh vién cling s€ dugc thyc hanh thiét ké va khao sat cac mach tao
dao dong, mach sé co ban nhu cong logic, flip-flop, b dém va thanh ghi
dich.

Dic biét, hoc phan nay con tap trung vao cac thi nghiém lién quan dén
hién tugng tir, gitip sinh vién hiéu & hon vé dién tir hoc tmg dung. Cac
thi nghiém nay bao gdm viéc khao sat mach RLC nbi tiép va song song,
phan tich sy cong hudng trong mach dién xoay chiéu. Ngoai ra, mon hoc
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con di sau vao tng dung vi diéu khién (nhu Arduino) dé diéu khién céac
thiét bi dién tir, két ndi v6i cam bién va giao tiép voi may tinh. Qua do,
sinh vién s& phat trién k¥ ning tu hoc va giai quyét van dé trong cac Gmg
dung thuc té vé dién — dién tir — tu dong hoa, tir viéc do luong cac dai
lwong dién dén viéc xay dung cac hé thong diéu khién don gian.

30

UET.ENP
2078

Khoa hoc vat liéu dai
cuong

UET.ENP2077

Hoc phan gdm céc kién thic nén tang vé vt liéu: Cau trac nguyén tir va
cac loai lién két gitra nguyén tir, phan tur; cAu trac tinh thé va su phan biét
giita don tinh thé va da tinh thé. Trinh bay dinh luat Bragg va cach tung
dung cong thirc nhiéu xa tia X dé xac dinh tham s6 mang tinh thé. Gigi
thiéu vé dao dong mang tinh thé (phonon) va gian dd pha vat li¢u. Bén
canh do, Hoc phén con dé cap dén cAu truc vung nang luong, dac diém
ctia vat liéu dan dién (kim loai), ban dan va vat liéu tir tinh.

31

UET.ENE
2065

Truyén nhiét va truyén
khéi

UET.PHY1095

Hoc phan tap trung vao cac qua trinh truyén khoi va truyén nhiét xay ra

trong cac mdi trudng khac nhau, mot chu dé o tinh tng dung cao trong
nhiéu linh vuc k¥ thudt nhu nang lugng, moéi truong, cong nghé vat liéu,
va dia k¥ thuat. Hoc phan nham gitip sinh vién hiéu 5 cac co ché truyén
nhiét va truyén khéi trong cic méi truong thong qua cac mé hinh vat 1y,
phuong trinh bao toan va cac phuong phép phan tich ky thuat.

32

UET.ENE
2068

Hé¢ théng dién va mang
ludi

UET.ENP2076

Hoc phan tap trung vao viéc thiét ké va 1ap ké hoach hé thong dién hién
dai, dic biét 1a trong bdi canh tich hop thé hé dién tai tao moi nhu ning
luong mat tro1, gid, dia nhiét va luu trit nang lugng. Sinh vién s€ hoc
cach danh gia kinh té va moi truong cua cac cong nghé phat dién méi,
cling nhu van dung cac cong cu 1ap mo hinh va phan tich dir liéu trong
lap ké hoach lué6i dién. Hoc phﬁn cung c?ip cho sinh vién nén tang kién
thirc chuyén sau va k¥ ning thuc hanh trong thiét ké, diéu khién va van
hanh hé thong dién hién dai.
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33

UET.ENP
2073

H¢ thong cam bién
micro-nano

UET.ENP2078

Hoc phan cung cap kién thtrc co ban va chuyén sau vé nguyén 1y do
luong, cAu tao, hoat dong va img dung cua cac hé théng cam bién va bd
truyén dong tich hop & kich thude micro-nano. Mén hoc tap trung vao
cach cac thiét bi nay két nbi thé gidi vat 1y vai thé gidi sb, bao gdm thiét
ké va phan tich cac hé thong vi dién co/nano dién co (MEMS/NEMS)
hién dai nhu gia toc ké, con quay hdi chuyén, cam bién ap suit, cam bién
y sinh, h¢ thong tich hgp cam bién va ing dung. Vé k¥ ning, sinh vién s&
phat trién kha nang phén tich, mé hinh héa va dé xuét giai phap tich hop
cam bién vao cac ung dung thuc té trong nhiéu linh vuc k¥ thuat hién dai,
tir IoT, y té thong minh dén giam sat moi truong va cong nghiép 4.0, dwa
trén nén tang vat li€u va cAu triic vi md/nano. Hoc phﬁn duoc danh gia
thong qua kiém tra thuong xuyén (15%), kiém tra gitta ky (25%) va thi
cudi ky (60%).

34

UET.ENP
2079

Vat 1y ban dan va linh
kién

UET.ENP2078

Hoc phan cung cip kién thirc nén tang vé vat 1y chat ban dan va hoat
dong cua céc linh kién ban dan hién dai. Noi dung bao gém: tinh chat
dién, quang va dong hoc cia chit ban dan; co ché truyén dan hat tai; tiép
xuc kim loai—ban dén va tiép xtc p—n; nguyén 1y hoat dong ciia cac linh
kién nhu diode, LED, laser ban dan, pin mat trdi, transistor hiéu Umg
truong (JFET, MOSFET); cling v6i cong nghé ché tao va ing dung thuc
té. Hoc phén ciing d& cap dén cac cong nghé vi dién tir va tich hop hé
théng nhu CMOS, FinFET, SoC va cam bién ban dan. Sinh vién dugc rén
luyén kha nang phan tich, mo6 hinh hoa va danh gia hiéu nang cua céc linh
kién thong qua céc cong cu va mo hinh vat ly.

35

UET.ENP
2080

M6 hinh héa va mo
phong trong Vit ly

UET.COM1050

Hoc phan gidi thiéu kién thirc co ban va cong cu md phong hién dai trong
linh vuc vat li€u. Sinh vién duoc tiép can cac chu dé nhu: céu tric tinh
thé, phan tich va mo phong dit liéu XRD, ciu tric dién tir, md phong
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HOMO-LUMO, ph hap thu UV-Vis, va tmg dung tri tué nhén tao (AI)
trong vat Iy va du doan tinh chét vat liéu. Mén hoc két hop 1y thuyét véi
thue hanh mo phong, gitp sinh vién phat trién k§ ning phan tich, xir 1y va
du doan dir li¢u vat liéu mot cach hiéu qua.

36

UET.ECE
3327

Dién tr cong suat va
dicu khién

Hoc phan cung cap céc kién thirc co ban vé cac thanh phan dién tir cong
sudt va diéu khién cong suit thuong duoc sir dung trong xay dung céc
thanh phan chap hanh, truyén dong cho robot. Chi tiét k¥ thuat cua cac
mach dién tir cong suit co ban; ciu trac va cac van dé vé diéu khién cho
td hop linh kién, thiét bi. K¥ nang phan tich yéu cAu ctia hé théng, tinh
toan, thiét ké, lua chon linh kién va ciu hinh mach. Thiét ké, xay dung
giai phap tong hop phan phdi ning luong cho hé théng.

37

UET.ENE
2069

Thiét ké va mo phong
hé thong nang luong
bén vimng

UET.ENE2068

Hoc phan trang bj kién thirc va k§ ning vé mé hinh héa, mé phong dong
va thiét ké hé théng nang luong tich hop ngudn tai tao. Sinh vién 1am
quen véi cac cong cu phan mém chuyén dung nhu Autodesk Revit MEP
va PVsyst, ddng thoi hoc cach phan tich cac chi s6 bén viing va ap dung
tu duy hé thong vao thiét ké thyc té. Chuong trinh bao gém 1y thuyét, bai
tap nhom va du an cudi ky nham phat trién kha nang ra quyét dinh ky
thuat, danh gia giai phap va téi wu hoa hé thong ning luong bén ving.

38

UET.ENE
2070

D6 an k¥ thuat ning
luong 1

UET.ENE2066

Hoc phan cung cip kién thirc va k¥ ning thuc tién lién quan dén cac hé
théng chuyén d6i va khai thac ning luong tai tao, bao gdbm: ning luong
mit troi (quang-dién), nang luong gio, thily dién, t& bao pin nhién liéu va
biogas. Thong qua 15 budi hoc, sinh vién s& duoc tiép can véi ca ly
thuyét nén tang va thuc hanh tmg dung cta timg dang ning luong.

Céc budi hoc duoc thiét ké theo trinh tir tir gi6i thiéu 1y thuyét dén thuc
hanh theo nhém, gitp sinh vién hiéu rd nguyén 1y van hanh, cau trac hé
thdng, quy trinh thiét ké - lap dit - van hanh ciing nhu danh gia hiéu qua

133




STT

Ma hoc
phén

Tén hoc phan

Ma HP tién
quyét

No6i dung HP

va tinh img dung cta timg coéng nghé. Cudi hoc phan, sinh vién dugc 6n
tap tong hop dé cung cb kién thirc va chuan bi cho danh gia cudi ky.

39

UET.ENE
2071

D6 an k¥ thuat nang
luong 2

UET.ENE2070

Hoc phan tap trung vao cac cong nghé va hé thong khai thac, chuyén do6i
nang luong sinh hoc va nhiét, vdi muc tiéu giap sinh vién tiép can cac
giai phap ning luong bén viing va than thién voi méi trudng. Noi dung
mon hoc bao gdm niam cha dé chinh: hé thdng nha may dién gio, chuyén
doi nang luong nhiét tir sinh khdi, san xuét ethanol sinh hoc, truyén nhiét
trong h¢ HVAC va nang lugng nhiét mat troi.

Trong 15 budi hoc, sinh vién s& duoc trang bi kién thic 1y thuyét két hop
v6i1 k§ nang thye hanh chuyén sau thong qua viée tham gia céc thi
nghiém, mé phong hé théng, phan tich hi¢u suét va van hanh thiét bj thuc
té. Cac budi hoc dugce td chire theo trinh tu logic tu 1y thuyét dén thuc
hanh nham cung c¢6 kién thirc, rén luyén k¥ ning xu 1y tinh hudng va
nang cao kha nang lam viéc nhom trong bdi canh k¥ thuat cong nghiép
hién dai. Cudi hoc phén, sinh vién s€ dugc on tap téng hop dé chuén bi
cho ky danh gia cudi ky.

40

UET.ENE
3215

b0 an nang lugng sach
va tai tao

Hoc phan tap trung vao céc giai phap nang lugng bén viing dua trén hé
thdng Wind—Water—Solar (WWS) va luu trit ning lugng. Sinh vién s&
dugc tiép can kién thirc vé cong nghé, chinh sach, va cac budc xdy dung
16 trinh chuyén d6i sang 100% WWS. Bén canh phan 1y thuyét va thuc
hanh tai phong thi nghiém, sinh vién s€ thuc hién cac du an nhom, xay
dung dé tai, trién khai nghién ctru va bao cdo tién do cling nhu két qua du
an nang lugng sach.
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Noi dung hoc phan gdm kién thtrc tong quan vé cic ngudn ning luong,
qua trinh chuyén ddi va tich trir ning luong, cic hé thdng tich trit ning
luong: pin truyén théng, pin mat troi, pin nhién li€u, si€u tu di¢n va cac
cong nghé tich trit nang lwong. Hoc phan gitip sinh vién hiéu rd nguyén
1y hoat dong, cAu tao va tng dung thuc tién cia timg loai thiét bi, déng
thoi phat trién k§ nang giai bai tap, phan tich, so sanh va lia chon giai

. hap ning luong phi hop t ic tinh hudng k¥ thuat cu thé.
UET.ENE | Bién déi va tich trix cac Phap Tlang THONE Pt ROPp trong cac th huong &y thtal cu te

41 3
3212 ngudn nang luong

3 UET.ENE2064
The course provides an overview of energy sources, energy conversion
processes, and energy storage. The content includes traditional batteries,
solar cells, fuel cells, supercapacitors, and other energy storage
technologies. It helps students understand the operating principles,
structures, and practical applications of each type of device, while also
developing their problem-solving, analytical, and comparative skills to

select appropriate energy solutions in specific technical contexts.

Hoc phan cung cap kién thirc co ban va chuyén sau vé hé théng quang
dién (PV) str dung ning lugng mit troi. Noi dung bao gdm: nguyén 1y

UET.ENE | Hé thé ng nng lwong hoat dong, cAu trac hé théng, cac linh kién chinh (nhu pin mat troi, bd

42
3213 mat troi

3 chuyén ddi, bo diéu khién, hé luu trit...), co s& 1y thuyét pin quang dién,
va thiét ké van hanh hé théng PV. Ngoai 1y thuyét, hoc phan con tich hop
bai tap, thao luan va phan tong két dé sinh vién c6 thé van dung kién thirc

vao thuc tién.

Hoc phan “Pién gi6” cung cap cai nhin toan di¢n vé hé thong ning luong

UET.ENE o, gi6, tap trung vao ca khia canh k¥ thuat va kinh té ctia phat dién bang st
43 Dién gio6 3 A A . o x A g AL, A
3214 gi6. Noi dung hoc bao gom: danh gia tai nguyén gio, cau truc va nguyén

Iy hoat dong ciia tua-bin gi6, hé thng diéu khién va tich hop vao ludi
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dién, cung cac van dé vé moi truong, thi truong, chinh sach va tiéu chuan
phap 1y. Sinh vién s& duoc tiép can cac tinh hubng thuc té, danh gia hiéu
qua kinh té k¥ thuat cta du an dién gio, va kham pha xu huéng cong
nghé hién dai. Hoc phan két hop giira 1y thuyét va thuc hanh nham trang
bi kién thirc nén tang va k¥ ning phan tich cho sinh vién trong linh vuc
nang luong gié va chuyén dich ning lugng bén viing.

44

UET.ENE
3220

Kiém soat 6 nhiem
trong cac qua trinh nang
luong

Hoc phan cung cip nén tang ly thuyét va cong cu phan tich nham hiéu rd
mbi lién hé gitra phat thai 6 nhiém va cac hé théng nang luong hién dai.
Dua trén quan diém tich hop giita k¥ thuat nang lugng va khoa hoc moi
truong, hoc phén tap trung vao viéc danh gia tac dong moi trudng ciia cac
qua trinh chuyén héa nang lugng (nhiét dién, sinh khdi, nang luong tai
tao...), ciing nhu cac chién luge va cong nghé kiém soat 6 nhiém khong
khi (NOy, SO2, COz, bui min...). Thong qua cdc mo hinh hé théng, cong
cu danh gia phat thai, va cac phuong phéap téi wu hoa ki thuat — kinh té —
moi truong, sinh vién dugc trang bi ndng lyc phan tich, dé xudt va trién
khai giai phap giam thiéu 6 nhiém trong béi canh chuyén dich nang lugng
va phat trién bén vimng.

45

UET.ENE
3221

T4i wu hoa hé thong
nang lugng

Hoc phan cung cap kién thirc co ban vé lap trinh toan hoc va tdi vu hoa
trong bdi canh cac hé thong niang luong. Sinh vién hoc cach xdy dyng mo
hinh t&i uu hoa tuyén tinh va phi tuyén, da muyc tiéu hoic theo mé hinh
muc tiéu wu tién, voi cac vi du thuc tién tir nganh nang lugng nhu: lap ké
hoach dau tu, san xuét, van chuyén, tich trit nang luong, nang luong tai
tao khong on dinh, van hanh hé théng hiéu qua.

46

UET.ENE
3222

Kinh té va chinh sach

nang lugng

Hoc phan cung cip phan tich chuyén sau vé vai trd ctia Nha nudc, cic co
quan hoach dinh chinh sach va cac t6 chirc niang luong trong viéc dinh
hinh thi truong ning luong, thic day chuyén doi cong nghé va huéng dén
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phat trién bén virng — tai Viét Nam, khu vuc Péng Nam A va trong boi
canh toan cau.

Khoa hoc tap trung vao ba linh vuc chinh:

Vai tro va chitc ning ctia cac co quan quan 1y nha nuée, t6 chic nghién
ctru va doanh nghiép trong xdy dung va trién khai chinh sach ning luong;
Céc chinh sach ning luong, moi truong va phat trién bén virng hién hanh,
cung véi nhitng xu huéng chuyén ddi trong giai doan mai;

Su phat trién ctia hé théng nang lugng hién dai, bao g@)m dién khi hoa,
nang luong tai tao va cac co ché thi truong.

Ngoai ra, hoc phén trang bi cho sinh vién céc cong cu phan tich chinh
sach, tu duy phan bién va k¥ ning tiép can hé thong — 1am nén tang cho
viéc tham gia vao cac du 4n nghién ctru hodc mai truong lam viéc chuyén
nghiép trong linh vuc ning luong va phat trién.

47

UET.ENE
3216

Sinh khoi va nhién liéu
sinh hoc

UET.ENE2072

Hoc phan cung cép kién thirc toan dién vé cac cong nghé chuyén doi sinh
khdi thanh ning lwong, tir phan tich ddc tinh nguyén liéu, tién xur 1y, dén
cac quy trinh chuyén hoa nhiét hoa (dét, khi héa, nhiét phan, rang), sinh
hoa (1én men, phan huty ky khi), va cac hé thong tich hgp (nha may loc
sinh hoc, SOFC). Sinh vién dugc ren luyén k¥ nang lya chon cong nghé
ph hop, thiét ké quy trinh, phéan tich hi¢u qua k¥ thuat — kinh té, va trinh
bay giai phap. Hoc phan chuan bi nén tang cho nghién ctru va tmg dung
nang lugng sinh hoc trong cong nghiép bén viing.

48

UET.ENE
3217

Bién do6i nang luong
dién hoa

Hoc phan cung cap kién thirc nén ting va chuyén sau vé cac nguyén ly
dién hoa va img dung trong pin lithium-ion va pin nhién li¢u. Noi dung
bao gdm cac md hinh mach tuong duong, hién twong truyén din dién
tich, nhi¢t dong hoc va dong hoc phan tng dién hoa, cling nhu co ché
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chuyén hoa nang luong trong cac hé dién hoa. Bén canh do, hoc ph'?ln con
di siu vao cac van dé nhu phan cuc, khuéch tan, cAu tric bé mat dién cuc,
hiéu tng 16p dién kép va moi truong xp. Cac budi thue hanh giup sinh
vién khao sat dic tinh co ban va anh hudng cua cac thong sé dén hiéu
sudt cuia pin va qua trinh dién hoa, tir 46 nang cao kha ning tmg dung
kién thirc vao nghién ctru va phat trién cac thiét bi luu trit va chuyén hoa
nang luong tién tién.

49

UET.ENE
3218

Cong ngh¢ thu gilr va
[wu trir carbon

UET.ENE2066,

UET.ENP2075

Hoc phan cung cap kién thirc nén tang vé cac ndi dung chinh sau day:

- Gidi thiéu vé vai tro cia CO2 trong nang luong, qua trinh tao dién nang
ctia CO2. Anh huéng ciia CO2 t6i khi quyén va khi hau cia trai dat.

- Nghién ctru vé cac cong nghé tach khi CO2: hép thu, hép phu, va str
dung mang loc. Qua trinh van chuyén CO2.

- Nghién ctru vé co ché, va phuong phap bt giit CO2, vi tri bét giit CO2.

50

UET.ENE
3219

Thuy dién va nang
luong bién

UET.ENE2066

Hoc phan cung cap kién thirc tong quan va chuyén sau vé cac ndi dung
chinh nhu sau:

- Trinh bay khai niém nang lugong bién, mdi lién hé véi Trai Dat, cac loai
tai nguyén bién va lich st phat trién cong nghé.Giai thich cong suat, ning
luong, hidu suat va dinh hudng phat trién twong lai ciia nang luong bién.
- Nguyén 1y khai thac nang lugng tir séng va thiy triéu. Cac phuong phap
chuyén ddi nang luong séng va thiy triéu thanh dién nang. Tong quan
cac hoat dong nghién ctru va phat trién trong linh vuc nay.

- Gioi thiéu hé thdng truyén dong, nguyén 1y dién xoay chiéu, may phat
dién va két ndi voi ludi dién. Ung dung trong cac du 4n niang luong tai
tao quy mo 16n.

- Phan tich cac cong nghé, nguyén 1y hoat dong va vi du thyc té vé thiét
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bi chuyén d6i ning luong séng. Trinh bay cac thiét bi khai thac ning
luong thuy triéu, cdu tao, cach van hanh va hiéu qua thuc tién.

51

UET.ENE
3223

Xay dung va danh gia
cac du an nang lugng

Hoc phan cung cap cho sinh vién nén tang kién thirc va cong cu phan tich
nham lap ké hoach, thim dinh va danh gia hi¢u qua cac du an nang
luong. NGi1 dung hoc tap tap trung vao viéc phan tich ky thuat, kinh té va
rii ro ctia cac du an, két hop véi cac phuong phap dinh gia tai san va
danh gid hiéu qua déau tu. Sinh vién s& duoc tiép can cac cong cu mod hinh
hoéa, phan tich chi phi — l¢1 ich, danh gid vong doi (LCA) va phuong phap
ra quyét dinh trong cac du an ning luong truyén théng ciing nhu ning
lugng tai tao.

52

K¥ ning bo tro

53

UET.ENE
4036

Thuec tap t6t nghiép

UET.ENE3215

Thuec tap tét nghiép 1a hoc phan duoc to chirc nham gitip sinh vién van
dung cac kién thirc co ban va chuyén nganh da hoc vao méi truong thuc
té tai doanh nghiép trong linh vuc k¥ thuat nang luong. Sinh vién s& dugc
tiép can quy trinh lam viéc, hé thong cong nghé, thiét bi thuc nghiém, va
cac tng dung thuc tién nhu ché tao/ phén tich/ do dac/ van hanh/ kiém
ké... vat liéu/ linh kién/ bg phan/ h¢ théng/ dich vu lién quan t61 nang
lugng.

Thong qua qua trinh trai nghiém thyc té tai doanh nghiép hodc trung tim
nghién ctru, sinh vién s& phat trién k§ ning chuyén mén, ning lyc 1am
viéc nhom, kha nang giao tiép ky thuat, cling nhu nhan thuc dugc cac yéu
cau vé an toan lao dong, dao duc nghé nghiép va tu duy doi méi sang tao.
Day 1a co hdi quan trong dé sinh vién dinh hudng nghé nghiép, danh gia
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nang lic ban than, va chuan bj cho su phat trién nghé nghiép trong linh
vuc k¥ thuadt nang luong.
Hoc phan Db an tot nghiép nham trang bi cho sinh vién ning lyc tong
hop va van dung toan dién cac kién thirc, k§ ning va pham chit nghé

UET.ENE ‘ ’ nghiép da :tich Iy :crong sudt chuong trinh dao tao vao viée giai quyét

54 4037 Do an tot nghi¢p 10 UET.ENE3215 | mot van d¢ thyc tién trong linh vuc k¥ thuat nang luong. Thong qua qua

trinh thuc hién dé tai, sinh vién ¢ co hoi cung cd tu duy k¥ thuat, lam
quen véi phuong phap nghién ctru — phat trién va nang cao nang luc
chuyén mén trong méi truong k¥ thuat thyc té.
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