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CHUONG TRINH PAO TAO TiCH HQP
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Integrated Education Program

Tén chuong trinh:
Name of program:
Trinh d¢ dao tao:
Education level:

Bachelor-Master of Science

Vat 1y 1y thuyét va Vat 1y toan
Theoretical and Mathematical Physics
Ctr nhan-Thac s1

Bachelor-Master

Nganh dao tao: Khoa hoc vat chat

Major: Science of matter

M4 nganh: 7520401 (Cir nhan) - 8440103 (Thac s)

Program codes: 7520401 (Bachelor) — 8440103 (Master)

Thoi gian dao tao: 5,5 ndm

Duration: 5,5 years

Bang tot nghiép: Cir nhan Vat 1y k¥ thuat & Thac si khoa hoc Vat 1y Iy thuyét
va Vat 1y toan

Degrees: Bachelor in Engineering Physics
& Master of Science in Theoretical and Mathematical Physics

Khdi lugng kién

thirc toan khoa: 180 tin chi

Credits in total: 180 credits

(Ban hanh tai Quyét dinh s6 /Qb-DHBK-DT ngay thang nam

cua Hiéu truong Truong Pai hoc Bach khoa Ha Noi)

1. Noi dung chwong trinh (Program Content)

1.1 Cdu trac chung cia chuwong trinh dao tao (General Program Structure)

BAC CU NHAN

Khbi kién thire
(Professional component)

Tin chi Ghi chu
(Credit) (Note)

Giao duc dai cwong
(General Education)

51

Toan va khoa hoc co ban
(Mathematics and basic sciences)

Thiét ké phu hop theo nhém nganh dao tao
(Major oriented)

32

Ly luan chinh tri

Phap luat dai cuong

13 Theo quy dinh ciia B GD&DT

CONG HOA XA HQI CHU NGHIA VIET NAM




(Law and politics)

GDTC/GD QP-AN

(Physical Education/ Military
Education)

Military Education is for
Vietnamese student only.

(in accordance with regulations of Vietnam Ministry of
Education and Training)

Tiéng Anh 6 Go6m 2 hoc phan Tiéng Anh co ban
(English) (02 basic English courses)
Gido duc chuyén nghiép 81
(Professional Education)
Co s6 va cdt 18i nganh 48 (+2) Bao gdm tir 1+3 dd 4n thiét k&, ché tao/trién khai.
(Basic and Core of Engineering) - (consist of at least 1+3 projects)
Go6m hai phéan kién thuc bét budc:
, 9 - Kién thuc b tro vé xd hoi, khdi nghiép va cac ky
Kién thirc bo tro ndng khéac (6TC);
(Soft skills) 9 - Technical Writing and Presentation (3TC).
Include of 02 compulsory modules:
- Social/Start-up/other skill (6 credits);
- Technical Writing and Presentation (3 credits).
Khéi kién thiac Ty chon theo mddun tao diéu kién cho
Tu chon theo modun 16 (+2) sinh vién hoc tiép can theo mét linh vuc tmg dung.
(Elective Module) B Elective module provides specialized knowledge oriented
towards different concentrations.
Db an nghién ctru 1a mot bao cao khoa hoc lién quan
. dén mot huong (hoac de tai) nghién ctru do ngudi hoc
Do an nghién ctru 8 deé xuat dudi sy hudng dan cia giang vién.

(Bachelor research-based thesis)

Bachelor research-based thesis is in form of a scientific
report, its research topic is proposed by student. Student
must carry out thesis under lecturer’s supervision.

Téng cong chwong trinh
cir nhan (Total)

132 tin chi (132 credits)

Chi tiét CTPT dwoc mé ti trong Khung CTPT va Quyén CTPT cir nhin VLKT

BAC THAC SI
Khbi kién thirc Tin chi Ghi chu
(Professional component) (Credit) (Note)

Kién thirc chung

(General Education) Mon Triét hoc dbi voi khéi nganh kinh té 4 TC

Triét hoc (Philosophy) 3 Tiéng Anh ty hoc. Sinh vién dat chuan dau ra B1.

Tiéng Anh (English)
Sinh vién theo hoc CTDT tich hop s€ dugc cong nhan
12 tin chi, trong d6 8 TC d6 4n nghién ctru va 4 TC

Kién thirc nganh rong 19 trong mo dun ty chon dinh hudng.

(Major knowledge)

Sinh vién khong theo hoc CTDT tich hop sé dugc cong
nhén tdi da 6 tin chi va can thuc hién dd an nghién ctru
dé xuét véi thoi lugng 6 tin chi.




Kién thirc nganh nang cao

Day 1a khéi kién thirc nganh nang cao, chuyén sau theo
cac dinh huong chuyén moén cua nganh dao tao.

Khéi kién thire nganh nang cao gdbm 2 phan:

(Advanced specialized 18 (i) Tin chi danh cho cic hoc phan dang thong
knowledge) thudng.
(i) Tin chi danh cho 02 chuyén ’dé/ seminar; moi
chuyén dé/seminar la 3 TC. Khoi nay 1a 6 tin chi.
C6 thé xay dung nhiéu mé dun dinh hudng nghién ctru.
Sinh vién c6 thé lya chon nhiéu mé dun, nhung khi da
M&b dun dinh huéng ch<:)n mod dun nao thi phai hoan thanh toan b cac hoc
nghién ciru 19 phan trong m6 dun do.
(Research-oriented elective SO lugng tin chi c6 thé di€u chinh trong khoang 12-15
module) tin chi; nhung phai dam bao tong s tin chi cua khbi
kién thirc nganh nang cao va mo dun dinh hudng
nghién ctru 1a 30 tin chi.
Luin vin thac si KH 15 Noi dung luan van thac si dugc phat trién tir ndi dung

(Master thesis)

Do an nghién cuu tai bac hoc ctt nhan

Tong cong chwong trinh
thac si khoa hoc (Total)

48 tin chi (48 credits) va 12 tin chi dwoc cong nhén (12 transfer
credits from Bachelor program), téng céng 60 TC

Tong cong chwong trinh
tich hop cir nhan-thac si
khoa hgc (Total)

180 tin chi (180 credits)




1.2 Danh muc hoc phdn va ké hoach hec tdp chudn (Course list & Schedule)

KHOI KY HQC
TT | MASO TEN HQC PHAN LUQNG (Semester)
(No.) | (Course ID) (Course Name) (Tin chi) 516|708 wlu
(Credit)
BAC CU NHAN
Ly luén chinh trj + Phap luit dai cwong 13
(Laws and politics)
Nhitng NLCB cua CN Mac-Lénin |
1 SSH1110 | (Fundamental Principles of Marxism- 2(2-1-0-4)
Leninism 1)
Nhitng NLCB ctia CN Mac-Lénin 11
2 SSH1120 | (Fundamental Principles of Marxism- 3(2-1-0-6)
Leninism I1)
Tu tuéng H6 Chi Minh .
3 SSH1050 (HO-Chi-Minh ’s Thought) 3(2-1-0-6)
Puong 161 CM ctia BPang CSVN
4 SSH1130 | (Revolution Policy of Vietnamese 3(2-1-0-6)
Communist Party)
Phap luat dai cuong .
5 EM1170 (General Law) 2(2-0-0-4)
Giao duc thé chit (Physical Education) 5
Ly luan thé dyc thé thao s
6 PE1014 (Theory in Sport) 1(0-0-2-0)
Boi 161
7 PE1024 (Swimming) 1(0-0-2-0)
Ty chon thé duc 1 L.
8 Ty chon (Elective course 1) 1(0-0-2-0)
trong danh Tu chon the duc 2
9 | muc w chon the duc 1(0-0-2-0)
o (Elective course 2)
10 | Souraey | T chon thé duc 3 1(0-0-2-0)
] (Elective course 3)
Gido duc Quoc phong - An ninh (165 tiet)
(Military Education) i
Puong 161 quan sy cua Pang
11 | MIL1110 | (Vietham Communist Party’s Direction | 0(3-0-0-6)
on the Nationgl Defense)
Cong tac quoc phong, an ninh Yy
12 MIL1120 (Introduction to th«; National Defense) 0(3-0-0-6)
Q’S chung \{3‘1 chién thuat, k¥ thuat
13 | MIL1130 | ban stng tiéu lién AK (CKC) 0(3-2-0-8)
(General Military Education)
Tiéng Anh (English) 6
14 | FL1100 Tiéng Anh I (English 1) 3(0-6-0-6)
15 | FL1101 Tiéng Anh II (English 11) 3(0-6-0-6)
Khdi kién thirc Toin va Khoa hgc co ban 32
(Mathematics and basic sciences)
16 | MI1111 Giai tich I (Calculus I) 4(3-2-0-8)
17 | MI1121 Giai tich IT (Calculus 1) 3(2-2-0-6)
18 | MI1131 Giai tich III (Calculus I11) 3(2-2-0-6)
19 | MI1141 | Pai s6 (Algebra) 4(3-2-0-8)




Xac sudt théng ké (Probability and

20 | MI2021 Statistics) 2(2-0-0-4)

21 | PH1110 Vit ly dai cuong I (Physics ) 3(2-1-1-6)

22 | PH1120 Vit ly dai cuong II (Physics 1) 3(2-1-1-6)
Tin hoc dai cuong (Introduction to

23 | IT1110 . 4(3-1-1-8)
Computer Science)

24 | PH1130 Vat 1y dai cuong III (Physics I11) 3(2-1-1-6)

25 | CH1017 Héa hoc (Chemistry) 3(2-1-1-6)

Co s& va cbt 16i nganh (Basic and Core of Engineering) 46

Nhap mon Vat 1y k¥ thuat

26 | PH2010 (Introduction to Engineering 3(2-0-2-6)
Physics)
K§ thuét dién (Fundamentals of

27 | EE2012 El}t,actriéal Eng(ineering) 2(2-1-0-4)

28 | ME2115 ;/é ky thuat trén may tinh (Technical | , (2-1-0-4)

rawing on computers)

Phuong phap toan cho vt ly

29 | PH3010 (Mathematical Methods for Physics) 3(2-2-0-6)

30 | ET2010 Ky thuat dién tir (Fundamentals of 3(3-0-1-6)
Electronic Engineering)

31 | PH2021 D6 an mon hoc 1 (Project 1) 3(0-0-6-6)
Céan ban khoa hoc may tinh cho k¥

32 | PH3350 su vat 1y (Computer Science Basics 3(2-1-1-6)
for Physical Engineers)
Co hoc lugng tir (Quantum

33 | PH3060 . 3(2-2-0-6)
Mechanics)
Truong dién tir (Electromagnetic

37 | PH3030 Field Theory) 3(3-0-0-6)
Co s¢ quang hoc, quang DT

28 | PH3400 (Introduction to optics and 3(2-1-1-6)
optoelectronics)

29 | PH3110 | Vatly chatran (Solid State Physics) | 3(3-0-0-6)

30 | PH3120 Vit Iy thong ké (Statistical Physics) | 3(2-2-0-6)
Tinh toan trong vat ly va khoa hoc

31 | PH3360 vat liéu (Computation in Physics and | 3(2-1-1-6)
Material Science)
Vit 1y va k¥ thuat chan khong

32| PH307 (Vacuum Physics and Technique) 2(2-0-1-4)

33 | PH2022 D6 an mon hoc 11 (Project 1) 3(0-0-6-6)
Vit 1y va linh kién ban dan

34 | PH3190 (Semiconductor Physics and 3(2-1-1-6)
Devices)
Heé thong nhiing va tmg dung

35 | PH3410 (Embedded systems and 3(2-1-1-6)
applications)

Kién thirc bd tro  (Soft skills) 9
36 | EM1010 Quan tri hoc dai cuong (Introduction 2(2-1-0-4)

to Management)




Vin hoa kinh doanh va tinh than khoi

37 | EM1180 nghi¢p (Business Culture and | 2(2-1-0-4)
Entrepreneurship)
Tam 1y hoc ung dung (Applied

38 | ED3280 Y hoc (g dyng (Applied |, |,
Psychology)

39 | ED3220 K¥ ning mém (Soft Skills) 2(1-2-0-4)
Tu duy cong nghé va thiét ké ky

40 | ET3262 thuat (Technology and Technical 2(1-2-0-4)

design thinking)

M | TEX3123 Thiét k_e my thuat cong nghiép 2(1-2-0-4)

(Industrial Design)

42 | PH2020 Technical Writing and Presentation 3(3-0-0-6)
Tuw chon theo dinh hwéng rng dung (chon 2/6 mé dun, 16 TC
8TC/mé dun)

Mo dun 1.1: Ning lwong tai tao
Co s0 nang luong tai tao .
43 | PH3430 (Fundamental of Renewable Energy) 3(3-0-0-6)
Pin mat troi (Photovoltaic Science
44 | PH3371 and Technology) q 3(2-1-1-6)
Vit liéu tich trit va bién d6i nang
45 | PH3440 lugng (Materials in Energy 2(2-0-1-4)
Conversion and Storage)
M6 dun 1.2: Quang hgc, quang dié€n tir va quang ti

46 | PH3450 Cong nghé chiéu sang ran (Solid- 2(2-0-1.4

state Lighting) (2-0-1-4)

47 | PH4661 Vit ly laser (Laser Physics) 3(2-1-1-6)

48 | PH4731 Quang tir (Photonics) 3(2-1-1-6)
M6 dun 1.3: Vat ly tin hoc

Phuong phap mé phong tir cac

49 | PH4500 nguyén ly ban dau (First-Principle 3(2-1-1-6)
Method)

50 | PH3460 Lép trinh (mg dung (Programming 3(2-1-1-6)
Applications)

51 | PH4451 Tl_net _ke mz_l_ch dién tir (Electronic 2(2-0-1-4)
Circuit Design)

Mo dun 1.4: Vit liéu dién tir va Cong nghé nano

Co s¢ vat ly va cong nghé nano

52 | PH3470 (Introduction to Nanophysics and 3(2-1-1-6)
Nanotechnology)

53 | PH4071 Cong nghé vi dicn tu 3(2-1-1-6
(Microelectronic Technology) (2-1-1-6)
Vit liéu dién tr (Electronic

54 | PH3480 . 2(2-0-1-4)
Materials)

Mo dun 1.5: Phan tich va do ludong

K§ thuét phan tich vat 1y (Physical

55 | PH3490 Methods for Materials 3(2-1-1-6)
Characterization)
Cam bién do ludong va diéu khién

56 | PH3081 (Sensors and Measurement) 3(2-1-1-6)
Kiém tra khong pha hiy vat lidu

57 | PH3281 2(2-0-1-4)

(Non-Destructive Testing technique)




Mo dun 1.6: Mo-dun ty thiét ké - chon 8TC (sinh vién
can tu van GV Co van hoc tip)

58 | PH3330 Vat ly dién tr (Electronic Physics) 3(3-0-0-6) 3
59 | PH4060 Cong ngh¢ vat liéu (Materials 2(2-0-0-4) 2
Technology)
60 | PH3100 M® hinh hoa (Modeling) 3(2-1-1-6) 3
61 | PH3140 Tin hoc _ghep nodi (Computer 3(2-1-1-6) 2
Interfacing)
K¥ thuat xtr ly anh va Gng dung
62 | PHa490 trong ky t_hua_t (Ir_nage P_roce§smg 2(1-1-1-4) 2
and Application in Engineering
Physics)
63 | PH3090 Qua_ng hoc k¥ thuat (Technical 3(2-1-1-6)
Optics)
Co s0 k¥ thuat anh sang 11
64 | PHA600 (Fundamentals of Light Engineering) 3(2-1-1-6)
Nang lugng moi dai cuwong Yy
65 | PH3240 (Introduction to Renewable Energy) 3(3-0-0-6)
66 | PH3020 Co giai tich (Analytical Mechanics) | 2(2-0-0-4)
Co s0 cac phuong phap do luong Vit
67 | PH3180 ly (Introduction to Physical 2(1-1-1-4)
Measurement Techniques)
Nhiét dong hoc vat liéu .
68 | PHA730 (Management Information System) 2(2-0-0-4)
Mo phong hé vt li€u y sinh 11l
69 | PH4740 (BioPhysical Simulation) 3(2-1-1-6)
70 | PH4750 | Thiét biy té (Medical Equipments) | 2(2-0-0-4)
Do 4an nghién ciru 8
(Bachelor research-based thesis)
D6 an nghién ctru 8(0-0-16-
71| PHA009 (Bachelor Thesis) 24)
BAC THAC Si 48
Triét hoc
72 SS6010 (Philosophy) 3(3-1-0-6)
Cic hoc phén trong khéi Kién thirc nganh ning cao 18
73 | PH6010 Vit ly hién dai (Modern Physics) 3(3-0-0-6)
Ly thuyét h¢ nhiéu hat (Theory of A
74 | PH6020 Many-Body Systems) 3(3-0-0-6)
75 PH6290 Vit l_y tinh toan (Computational 3(2-1-1-6)
Physics)
PH6320 Phuong phap toan cho Vit ly 1y
76 thuyét (Mathematical method for 3(3-0-0-6)
theoretical physics)
77 | PH6350 Semina 1 3(0-0-6-6)
78 | PH6360 Semina 2 3(0-0-6-6)
Cic hoc phan trong cic M6 dun dinh hwéng nghién 12
ctru (chon 12 TC trong danh muc HP sau)
79 | pHeogo | Khoahocvacongnghévathiou 55 o 6
(Materials Science and Engineering)
PH6130 Cong nghé ché tao vat liéu nano 3(3-0-0-6)
80 (Fabrication of nanostructured

materials)




Mo phong vat liéu (Simulation in

81 | PH6140 . .
Material Science)

3(2-1-1-6)

Mo phéng linh kién ban dan

82 | PH6150 . o .
(Semiconductor Device Simulation)

3(2-1-1-6)

PH6270 St dung dung phan mém phuc vu 3(1-1-3-6)
83 giang day vat ly (Mastering the
software skills in physics teaching)

PH6280 Cac phuong phap day hoc hién dai 3(2-2-0-6)
trong day hoc vat ly (Modern

84 teaching methods in teaching
physics)
o PH6300 | Ly thuyét truong lugng tir (Quantum | 3(3-0-0-6)
Field Theory)
86 PH6310 Vit ly hat co ban (Elementary 3(3-0-0-6)
particle physics)
g7 PH6330 Vit Iy thong ké luong tir (Quantum | 3(3-0-0-6)
Statistical Physics)
Luan vin Thac si khoa hoc 15
88 L6001 Luén vén thac si 15(0-0- 5

(Master Thesis) 30-30)

- Chuong trinh uu tién danh cho sinh vién hoc tich hgp, dang ky hoc lién tuc tir bac cu
nhan 1én thac si. Tuy nhién, chuong trinh thac si nay ciing c6 thé ap dung cho nhiing sinh vién
ctia Truong khong hoc lién tuc (trng tuyén ky tuyén sinh thac si cua Trudng). (luu y: CTDT
Thac si khoa hoc chuan 1a 60 Tin chi)

+ Sinh vién tot nghiép tai trudng & trinh do cir nhan, dung nganh nhung khong theo
chuong trinh tich hop, néu mudn tiép tuc hoc 1én chwong trinh thac si khoa hoc s& dugc cong
nhan ti da 6 tin chi. Nhiing sinh vién nay can phai thuc hién 01 d6 4n 6 tin chi (d6 4n c6 tén
goi 12 Nghién ciru dé xuat/Research proposal) dudi sy huéng din va danh gia cua gido vién
huéng dan luan van. Nhw vy, ddi twong nay phai tich lity tong cong it nhat 54 tin chi.

+ Sinh vién d4 tot nghiép tai Truong voi chuong trinh k¥ su ding nganh ¢ thé xem xét
mién tdi da 18 tin chi trong chuong trinh thac si va dugc cong nhan tdi da 12 tin chi tur chuong
trinh k¥ su. Tong so tin chi xét mién & cong nhan tbi da 1a 30 tin chi; nhu vay sinh vién phai
hoan thanh it nhat 30 tin chi ctia chuong trinh thac si (bao gom ca luan vin), twong dwong véi
thoi gian thiét ké 1a 01 nam (2 hoc ky chinh). Nhwr vay, déi twong nay phai tich liy tong cong
it nhat 30 tin chi.

+ Ddi voi cac sinh vién tot nghiép cir nhan hay k¥ su nganh gan, hay nganh phu hop cia
Truong hay cac truong khac phai hoc 48 tin chi ctia bac thac si va hoc bd sung ti da 16 tin chi
(d¢ dap ung kién thirc cia khdi mé dun ty chon dinh hudng bac cir nhan). Nhw vy, dbi twong
nay phai tich lity tdng cong it nhit 64 tin chi.




