CHUONG TRINH PAO TAO TAI NANG TRINH PO PAl HQOC
NGANH: VAT LY HOC
MA SO: 52440102
(Ban hanh theo Quyét dinh sé 3602/0D-PHOGHN, ngay 30 thang 9 ndm 2015

ciia Gidm déc Pai hoc Quéc gia Ha Ngi)

PHAN I: GIO1 THIEU CHUNG VE CHUONG TRINH PAO TAO
1. Mt s6 thong tin vé chwong trinh dao tao
— Tén nganh dao tao:
+ Tiéng Viét: Vat Iy hoc
+ Tiéng Anh: Physics
— M4 s6 nganh dao tao: 52440102

— Danh higu tét nghiép: Ctr nhan

Thoi gian dao tao: 4 nam

Tén vin bing tot nghiép:
+ Tiéng Viét: Ctr nhan nganh Vat ly hoc
(Chuong trinh dao tao tai ndng)
+ Tiéng Anh: The Degree of Bachelor in Physics
(Talented Program)

— Pon vi dwoc giao nhiém vu dao tao: Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qudc gia Ha Noi.

2. Muc tiéu caa chwong trinh dao tao
2.1. Muc tiéu chung

Pao tao Cur nhan Vit 1y theo chuwong trinh dao tao cir nhan Khoa hoc Tai
nang (CNKHTN) trang bi cho sinh vién nhiing kién thuc chuyén mén toan dién,
sinh vién khi tét nghiép c6 trinh do chuyén mon gioi, ¢ kha nang lam viéc doc lap,
c6 tdm nhin, nang lyc sang tao trong nghién ciru khoa hoc; tiép can nhanh véi céc
kién thirc méi va ang dung cac thanh teu khoa hoc tién tién trong thyc tién. Sinh



vién hé CNKHTN c6 nang luc nhu cac sinh vién cua cac truong DH thir hang cao
trén thé gioi.
2.2. Muc tiéu cu thé

- Chuong trinh dao tao trang bi cho sinh vién kién thirc tét vé khoa hoc co
ban va chuyén sau vé Vat Iy va khoa hoc tu nhién & bac dai hoc 1am nén tang ly
luan va thuc tidn phuc vu cdng tac nghién ctu khoa hoc, giang day, giai quyét
nhitng van dé thuoc nganh Vat ly;

- Chuong trinh dao tao trang bi cho sinh vién cac k¥ niang t6 chuc, sap xép
cong viéc, xay dung muc tiéu, tao dong luc 1am viéc, cang cb ning luc sang tao
trong nghién cau khoa hoc; tiép can nhanh véi céc kién thirc méi va tng dung cac
thanh tuu khoa hoc tién tién trong thuc tién;

- Pao tao cir nhan Vat ly c6 pham chét chinh tri, dao duc, sac khoe tbt, nam
viing kién thtc hién dai gitp cac em ¢ 16i séng lanh manh; phuc vu sy phét trién
bén viing cua dat nudc.

3. Thong tin tuyén sinh
- Hinh thitc tuyén sinh: Theo quy dinh cua Dai hoc Québc gia Ha Noi.



PHAN Il: CHUAN PAU RA CUA CHUONG TRINH PAO TAO
1. Vé kién thikc va ning luc chuy@n mén

Sinh vién tt nghiép chuong trinh dao tao cd kién thic ly thuyét chuyén sau
trong linh vuc dao tao; nam viing ky thuat va cé kién thuc thuc té dé co thé giai
quyét cac cong viéc phuc tap; tich luy duoc kién thic nén tang vé cac nguyén 1y co
ban, cac quy luat tu nhién va xa hoi trong linh vuc dugc dio tao dé phét trién kién
thirc méi va cd thé tiép tuc hoc tap & trinh do cao hon; c6 kién thirc quan 1y, diéu
hanh, kién thac phap luat va bao vé méi truong lién quan dén linh vuc duogc dao
tao; va c6 kién thuc cu thé va ning luc chuyén mon nhu sau:
1.1. Vé kién thirc
1.1.1. Kién therc chung

- Van dung duogc cac kién thuc vé tu tuong, dao duc cach mang cua Dang
Cong san Viét Nam va tu tedng HO6 Chi Minh vao nghé nghiép va cudc song;

- Ap dung duoc kién thie cdng nghé thdng tin trong nghién ciru khoa hoc;

- Van dung duoc kién thirc vé ngoai ngir trong giao tiép va cong viéc chuyén
mon;

- Van dung duoc kién thac vé ngoai ngit trong giao tiép va cong viéc
chuyén mon, dat trinh d6 ngoai ngit tdi thiéu dat twong duong bac 4 theo Khung
nang luc ngoai ngit 6 bac dung cho Viét Nam;

Panh gi4, phan tich duoc cac van dé an ninh, quoc phong va cé y thic bao
vé doc 1ap chi quyén caa dat nude, hanh phic caa nhan dan.

1.2. Kién thize theo linh vuc

- Van dung duogc cac kién thiac Khoa hoc tu nhién, Khoa hoc su séng lam
nén tang Iy luan va thyc tién cho khéi nganh Vat ly.

1.3. Kién therc ciza khéi nganh

- Hiéu va van dung duoc cac kién thirc Khoa hoc tu nhién nhu Toan hoc, Vat
ly, Hoa hoc, lam nén tang Iy luan va thyc tién cho khbi nganh Vat ly.

1.4. Kién thirc ciza nhom nganh

- Phan tich dugc cac hién tuong, cac co ché hoat dong, nguyén ly van hanh
ctia c4c trang thiét bi phuc vu cho nganh nghé thuéc nhém nganh;

- Tiép can duoc véi cac kién thirc cac van dé lién quan dén Vat ly hién dai.



1.5. Kién thirc nganh

- Hiéu va ap dung kién thirc nganh Vat 1y dé hinh thanh cac y tuong, xay
dung, to chtrc thyc hién, danh gia cac phuong an ky thuat, céng nghé, cac du an
trong linh vuc Vat 1y va cac linh vuc c6 lién quan;

- Ap dung kién thic thuc té va thyuc tap trong linh vuc Vat Iy dé giai quyét
c4c van dé trong cudc séng va hoi nhap nhanh véi méi truong cong tac trong nudc
hodc qudc té doi hoi nang luc cao.

1.2.  Vé ndng luc chuyén mon

- C6 nang luc dan dat vé chuyén mén, nghiép vu di duoc dao tao; ¢ sang
kién trong qué trinh thuc hién nhiém vu duoc giao; c6 kha ning ty dinh hudng,
thich nghi véi cac méi truong 1am viéc khac nhau; tu hoc tap, tich liy kién thic,
kinh nghiém dé nang cao trinh do chuy@n mén nghiép vy; c6 kha ning dua ra dugc
két luan vé cac van dé chuyén mén, nghiép vu thong thudng va mot sé van dé phic
tap vé& mat ki thuat; co nang luc 1ap ké hoach, diéu phéi, phat huy tri tué tap thé; c6
nang luc danh gia va cai tién céc hoat dong chuyén mén & quy mé trung binh.

2. Vé ky ning
2.1. Ky nang chuyén moén
2.1.1. Cac kj nang nghé nghiép

- CO k¥ niang hoan thanh cong viéc phic tap doi hoi van dung kién thic Iy
thuyét va thuc tién caa nganh duoc dao tao trong nhitng bdi canh khac nhau; c6 k§
nang phan tich, tong hop, danh gia dir lidu va théng tin, tng hop y kién tap thé va
st dung nhitng thanh tyu mai vé khoa hoc céng nghé dé giai quyét nhiing van dé
thuc té hay triru tugng trong linh vie duoc dao tao; c6 ning luc dan dat chuyén
moén dé xur ly nhitng van dé quy mé dia phuong va ving mién;

- C6 dao duc nghé nghiép trung thuc, trach nhiém va dang tin cay. C6 ky
nang to chuc va sap xép cong viéc, co kha niang lam viéc doc lap; ty tin trong moi
truong lam viéc; cé ky nang xay dung muc tiéu cé nhén; co k¥ nang tao dong luc
lam viéc; cO ky nang phét trién ca nhan va sy nghiép; ki nang sir dung tiéng Anh
chuyén nganh, ky nang d6 hoa va ung dung céng nghé thdng tin trong hoat dong
nghé nghiép va giao tiép xa hoi mot cach thanh thao va séng tao.



2.1.2. Kha nang 1dp ludn tw duy va giai quyét vin dé

- Phét hién va tong quét hoa van dé lién quan dén Vat 1y, phan tich va danh
gid van dé, 1ap luan va xu 1y thong tin, phan tich dinh lwgng mot cach thanh thao va
giai quyét cac van dé cd sang tao.

2.1.3. Kha néng nghién cizu va kham pha kién thirc

- Thanh thao va sang tao trong: phét hién van dé, tim kiém tai liéu va thu
thap thong tin dé xuat van dé nghién ctu thiét ké va trién khai thi nghiém, déng
thoi tham gia vao cac khao sat, giai quyét cac van dé thuc tién.

2.1.4. Kha nang tw duy theo hé thong

- S&ng tao trong tu duy chinh thé, logic, phan tich da chiéu, sang tao trong
cong viéc.

2.1.5. Béi canh x& héi va ngogi canh

- Thay rd vai trd caa nganh Vat 1y d6i véi su phat trién cua dat nudce ciing
nhu vai tro va trach nhiém cua minh d6i vai su phat trién nganh Vat Iy va Khoa hoc
Viét Nam dé séng tao va tng dung nhitng phat minh Vat ly cho xa hoi. Ho 1a ngudn
nhan lyc tinh hoa dong gop cho su phét trién bén viing cua nganh Vat ly Viet Nam.
2.1.6. Boi canh to chiic

- Nam dugce van hoa khoa hoc, chién luoc, muc tiéu va ké hoach cua td chuc
kinh doanh va van dung thanh tao va c6 sang tao kién thirc dugc trang bi dé phuc
vu ¢0 hiéu qua cho doanh nghiép.

2.1.7. Nang Iic van dung kién thizc, Ky nang vdo thuc tién

- Thanh thao va sang tao trong viéc van dung cac kién thirc, ky nang da dugc
hoc vao giang day, nghién ctru trong va ngoai nudc, thuc hién va van hanh may
mac, thiét bi phan tich trong phong thi nghiém hoac cac doanh nghiép; hinh thanh y
tuong lién quan dén chuyén moén Vat Iy hoic 1anh dao va quan ly cac du an trong
linh vuc Vat ly, Khoa hoc Tu Nhién.

2.1.8. Néng luc sang tqo, phat trién va dan dat sw thay déi trong nghé nghiép

- CO6 k¥ nang xay duyng muc tiéu ca nhan, dong luc 1am viéc, phat trién ca
nhan va su nghiép hai hoa véi sy phat trién cia tap thé.



2.2. Ky nang bé tro
2.2.1. Cac ky nang cd nhdn

- San sang di dau va duong dau véi rai ro; kién tri, linh hoat, tu tin, chim
chi, nhiét tinh va say mé cdng viéc; c6 tu duy sang tao va tu duy phan bién; biét
cach quan ly thoi gian va ngudn luc; cd cac ky ning ca nhan can thiét nhu thich
g Voi su phuc tap caa thuc té, ki ning hoc va tu hoc, ky nang quan ly ban than,
k¥ ning st dung thanh thao cong cu may tinh phuc vu chuy@n mén va giao tiép vin
ban, hoa nhap cong ddng va ludn cd tinh than tu hao, tu tén.

2.2.2. Lam viéc theo nhom

- Lam viéc theo nhém va thich ang véi su thay doi caa cac nhdm lam viéc.
2.2.3. Quan ly va lanh dao

- Biét cach xay dung nhom lam viéc, 1anh dao nhdm 1am viéc hiéu qua, thac
day hoat dong nhom va phét trién nhoém dé giai quyét thanh céng cac van dé lién
quan dén nghé nghiép.

2.2.4. Ky nang giao tiép

- C6 cac ky niang co ban trong giao tiép bang vin ban, qua thu dién
tir/phuong tién truyén thong, cé chién lugc giao tiép, c6 ky ning thuyét trinh vé
linh vuc chuyén mon.

2.2.5. Ky ndng giao tiép sir dung ngogi ngi

- CO k¥ nang ngoai ngir chuy@n nganh & muc co thé hiéu dugc cac y chinh
ctia mot bao cao hay bai phat biéu vé cac chu dé quen thugc trong cong viéc lién
quan dén nganh duoc dao tao; ¢ thé sir dung ngoai ngir dé dién dat, xt ly mot s6
tinh hudng chuyén mon thong thuong; cé thé viét duoc béo cao c6 ndi dung don
gian, trinh bay y Kién lién quan dén cong viéc chuyén mon.

2.2.6. Cac kj nang bo tro khac

- Tu tin trong mdi truong lam viéc quoc té, ¢ ky ning phat trién ca nhan va
su nghiép, ludn cap nhat thong tin trong linh vuc khoa hoc, ¢6 ki niang d6 hoa, ung
dung tin hoc.



3. Vé pham chat dao dic
3.1. Pham chdt dao dirc ci nhan

- C6 pham chit dao dtc tdt, 1& do, khiém tdn, nhiét tinh, trung thuc, can,
Kiém, liém, chinh, chi cong vo tu, yéu nganh, yéu nghé.
3.2. Pham chdt dao dirc nghé nghigép

- Trung thue, c6 dao dirc nghé nghiép, cé trach nhiém trong cong viéce, dang
tin cay trong céng viéc, nhiét tinh va say mé céng viéc.
3.3. Pham chdt dao dirc x4 héi

- C6 trach nhiém cong dan va chap hanh phap luat cao. C6 y thirc bao vé doc
lap, chu quyén dan toc, an ninh caa té qudc, dé xuat sang kién, giai phap va van
dong chinh quyén, nhan dan tham gia bao vé té quéc.
4. Vi tri viéc 1am ma sinh vién c6 thé dam nhiém sau khi tét nghiép

- Lam giang vién va nghién ctu tai cac truong Pai hoc, cac Vién nghién cuu
manh ¢ trong nudc nhu nhu Vién Khoa hoc Tu nhién va Cong nghé Quéc gia,
Vién Ning luong nguyén tir Qudc gia, Vién Cong nghé Quéc gia va & cac truong
dai hoc, co s& nghién ciru chuyén giao KHCN nuéc ngoai.

- Lam viéc tai cac cong ty nha nudc hodc tur nhan theo hudng phat trién khoa
hoc, chuyén giao céng nghé.

- Lam viéc tai co quan trong cac linh vuc gan giii khac nhu: dién ta, tin hoc,
vién thong, v.v.
5. Kha ning hoc tap, ning cao trinh @9 sau khi tét nghiép

- Sau khi t6t nghiép, cac cir nhan dat trinh d6 quéc té, cd kha niang hoc cao
hoc hoac nghién cuiu sinh ¢ cac co sé dao tao sau dai hoc tai cac truong trong nudc

cling nhu khu vuc va cac co s dao tao co uy tin cua thé gigi.



PHAN I11: NOI DUNG CHUONG TRINH PAO TAO
1. T6m tit yéu cau chwong trinh dao tao
Tong sé tin chi ciia chwong trinh dio tao:
- Khai kién thirc chung
(chwa tinh GDTC, GDQP-AN, Ky néng bé tro):
- Khéi kién thic theo linh vuc:
- Khéi kién thirc theo khoi nganh:
- Khéi kién thirc theo nhém nganh:
- Khéi kién thirc nganh:
+ CA&c hoc phan bdt bugc:
+ Cac hoc phan tu chon:

+ Khéa ludn tét nghiép:

170 tin chi
33 tin chi

2 tin chi

21 tin chi

34 tin chi

80 tin chi

52 tin chs
18/173 tin chy

10 tin chs



2. Khung chuwong trinh dao tao

S6 gio tin chi

Ma s6
hoc phan
tién quyet

Ma hec Hoc bhin Sé tin
STT phan ocp chi | | €
2 2 o
2] gl <
— = N
J| F | F
Khoi kién thirc chung
| (Khdng tinh cac hoc phan tir 33
so 11 den so 13)
Nhitng nguyén 1y co ban cua
chu nghia Mac - Lénin 1
1 PHI1004 Fundamental Principles of 2 2416
Marxism - Leninism 1
Nhitng nguyén 1y co ban cua
chu nghia Mac - Lénin 2
2 PHI1005 Fundamental Principles of 3 3619 PHI1004
Marxism - Leninism 2
Tu twéng Ho Chi Minh
3 POL1001 Ho Chi Minh Ideology 2 20 | 10 PHI1005
Puong 16i cach mang caa
bang Cong san Viét Nam
4 HIS1002 | The Revolutionary Line of 3 42 | 3 POL1001
the Communist Party of
Vietham
Tinhoc coso 1
5 INTL003 Introduction to Informatics 1 2 10120 ) 2
Tin hoc co s 3
6 INTL005 Introduction to Informatics 3 2 12118 INT1003
Tiéng Anh co s6 1
7 FLF2101 General English 1 4 16 | 40 | 4
Tiéng Anh co s6 2
8 FLF2102 General English 2 5 20 | 50 | 5 | FLF2101
Tiéng Anh co s6 3
9 FLF2103 General English 3 5 20 | 50 | 5 | FLF2102
Tiéng Anh co s 4 (***)
10 FLF2104 General English 4 5 20 | 50 | 5 | FLF2103
1 Gi4o duc thé chat 4
Physical Education
Gido duc quoc phong-an
12 ninh 8
National Defence Education
K§ nang bo tro
13 Soft Skills 3
I Khoi kién thirc theo linh vuc 2
Logic hoc dai cuong
14 PHIL051 Introduction to Logic 2 201 6 4




M3 s6

S6 gior tin chi | hec phan
i tién quyet
Ma hec Hoc phin So tin
STT phan ocp chi | | <
SIE
2| g £
N = s
J| F | -
i Kh\OI kien thirc theo khoi 21
nganh
Dai s6 tuyén tinh (**)
15 PHY1010 Linear Algebra 5 45 | 30
Giai tich 1 (**)
16 PHY1011 Calculus 1 5 45 | 30
Giai tich 2 (**)
17 PHY1012 Calculus 2 5 45 | 30 PHY1011
Xéc suat thong ké (*)
18 PHY1109 Probability and Statistics 3 30| 15 PHY1011
Hoa hoc dai cuong (*)
19 CHEL080 General Chemistry 3 42 3
Khoi kién thirc theo nhom
v nganh 34
20 | PHY1013 | Ham bicn phtc (**) 3 | 30|15 PHY1012
Complex Function
Phuong trinh vi phan (***) PHY1010
21 PHY3604 Differential Equation 3 30 ) 15 PHY1012
22 | PHY2301 | €O hoc (*) 4 |45 15
Mechanics
Nhiét dong hoc va Vit ly
phan ta (*) PHY1011
23 PHY2302 Thermodynamics and 3 30 15 PHY2301
Molecular Physics
P ~
24 | pHy2303 | Piénvatirhoc () 4 |45 15 PHY1012
Electricity and Magnetism
25 | PHY2304 | Quang hoc (*) 3 | 32|12 1 | PHY2303
Optics
Co hoc lugng tir 1 (*)
26 PHY?2404 Quantum Mechanics | 4 45 | 15 PHY?2304
Vit ly hat nhan (*)
27 PHY2004 Nuclear Physics 2 30 PHY2301
Vat ly nguyén tu (*)
28 PHY2064 | Atomic Physics 2 22 | 8 PHY2304
Thuc hanh Vit 1y dai cuong
29 PHY2307 |1 (*) 2 30 PHY?2302
General Physics Practice 1
Thuc hanh Vit 1y dai cuong
30 | PHY2308 |2 (%) 2 30 Emgggg
General Physics Practice 2
Thuc hanh Vit 1y dai cuong PHY?2304
31 PHY?2309 3 (%) 2 30 PHY?2308




M3 s6

S6 gior tin chi | hec phan
i tién quyet
Ma hec Hoc phin So tin
STT phan ocp chi | | <
SRl
2| g £
N = s
J| = |
General Physics Practice 3
V Khéi kién thirc nganh 80
V.1 Céc hoc phan bdt bugc 52
P <
32 | PHY360g | Dién tir trong ty () 3 |30 |15 PHY2303
Analog Electronics
Dién tr s6 (*)
33 PHY3610 Digital Electronics 3 30 | 15 PHY 3609
Toan cho Vat ly (***) PHY1010
34 PHY3601 Mathematics in Physics 2 20 | 10 PHY1012
i , INT1005
A *
35 | PHY3502 ggfn'yl}t'gtrl‘;g;”;h( S)ics . 3 |30 |15 PHY1010
P y PHY1012
Co hoc ly thuyét (**) PHY1012
36 PHY3605 Theoretical Mechanics 4 41 PHY?2301
bién dong luc hoc (*) PHY1010
37 PHY3606 Electrodynamics 4 45 | 15 PHY?2304
Co hoc lugng tir 2 (***)
38 PHY?2174 Quantum Mechanics 2 3 45 PHY?2404
Co hoc thong ké (*) PHY3605
39 PHY3608 Statistical Mechanics 4 45 | 15 PHY 3606
Céc phuong phap thi nghiém
trong Vat ly hién dai (*)
40 PHY 3506 Experimental Methods in 2 25 | 5 PHY?2308
Modern Physics
a A Y 1A 1 (**
41 | PHY2166 | IMuctap Vatlyhiéndai (™) | 5 | 45 | 3 PHY3506
Modern Physics Laboratory
42 | pHyss0g | Yatlytinhtoan2 (*) 3 30|15 PHY3502
Computational Physics 2
Vit ly cua vat chat (*)
43 PHY3509 Physics of Matter 3 30 | 15 PHY?2404
o AA A < *
44 | pHy3510 | MO dau Thién van hoc (*) 3 |30 |15 PHY?2304
Introduction to Astronomy
Vit ly chat ran (*)
45 PHY 3346 Solid State Physics 3 33 | 12 PHY?2404
Mg dau ly thuyét truong
luong tir cho hé nhiéu hat (*)
46 PHY3603 | Introduction to Quantum 3 35 | 10 PHY2404
: PHY3608
Field Theory for many-body
system
Vit 1y trai dat (*)
47 PHY3419 Physics of the Earth 3 30 [ 10 | 5 PHY?2304




STT

Ma hec
phan

Hoc phan

S6 tin
chi

S6 gio tin chi

M s6
hoc phan
tién quyet

Li thuyét

Thuc hanh

Tuw hoc

48

PHY4076

Tiéu luan (**)
Seminar in Research Topics

3

(62}

SN
o

V.2

Cac hoc phan tir chon

18/173

49

PHY3347

Vit |y ban dan (*)
Semiconductor Physics

3

35

PHY2404
PHY3608

50

PHY3462

M¢ dau vé cdng nghé nano
S

Introduction to
Nanotechnology

30

15

CHE1080
PHY3346

51

PHY3461

Khoa hoc vit li¢u dai cuong
*) _ _
Introduction to Materials
Science

40

PHY?2404

52

PHY3527

M¢ dau ly thuyét luong ter tir
hoc (*)

Introduction to Quantum
Theory of Magnetism

35

10

PHY2404

53

PHY3351

Vat Iy linh kién ban dan
Physics of Semiconductor
Devices

35

PHY 3347

54

PHY3422

Tu hoc (*)
Magnetism

40

PHY2303
PHY2404

55

PHY3420

Siéu dan (*)
Superconductivity

40

PHY3346

56

PHY3446

Vat ly va ky thuat nhiét do
thap (*)

Cryogenic Physics and
Technology

30

15

PHY3422
PHY3420
PHY3608

57

PHY3355

Thuc tap Vat ly chat ran (*)
Laboratory in Solid State
Physics

45

PHY3346
PHY3461

58

PHY3358

Thuc tap Vat ly nhiét do thap
*)

Laboratory in Cryogenic
Physics

15

30

PHY3446

59

PHY3377

Thuc tap tinh toan trong
Khoa hoc Vat liéu (*)
Laboratory in
Computational Materials
Science

10

30

PHY3346

60

PHY3401

Thong tin quang (*)
Optical Communication

35

10

PHY?2304




M3 s6

S6 gior tin chi | hec phan
i tién quyet
Ma hec Hoc phin So tin
STT phan e P chi ~ | <
2 & o
2| g £
- = s
J| F | -
Vit ly laser va ung dung (*)
61 PHY3329 | Laser Physics and 3 42 | 0 3 | PHY2304
Applications
Quang pho hoc nguyén tir PHY2404
62 PHY3388 Atomic Spectroscopy 3 42| 0 3 PHY 3606
63 | PHY3300 | Quang pho hoc phan ti 3 |45 PHY?2404
Molecular Spectroscopy
64 | pHyasor |Quangphohocthucnghiém | 5| 40 | 5 | 5 | pryoa0s
Experimental Spectroscopy
Thuc tap Quang lugng tir (*)
65 PHY3356 | Laboratory in Quantum 3 10 | 30 | 5 | PHY2304
Optics
Ly thuyét nhém cho Vit ly
66 | PHY3513 | () 3 |30 10| 5 | PHYIO0LW0
PHY1012
Group Theory
Phuong phap Toan - Ly
(***) PHY1010
67 PHY3505 Methods of Mathematical 3 30 15 PHY1012
Physics
M& dau veé ly thuyét truong
luong tu (*)
68 PHY3514 Introduction to Quantum 3 35 | 10 PHY?2404
Field Theory
Ly thuyét chat ran (*) PHY2404
69 PHY3126 Solid State Theo,ry ’ 3 35110 PHY 3608
Mo dau vé thuyét tuong doi
va vat ly lugng tu (*)
70 PHY3500 | Introduction to Relativity 2 28 | 0O 2 | PHY3605
Theory and Quantum
Physics
Vit ly cac hé thap chiéu (*) PHY2404
71 PHY3337 Low dimensional physics 3 35 | 10 PHY3608
Mg dau thuyét twong doi
rong (*)
2 PHY3524 Introduction to General 3 35110 PHY2404
Relativity
Mg dau Vit ly céc vat ligu
meém va céc hé y sinh (*)
3 PHY3600 Introduction to Physics of 3 3% 3 PHY2303
Soft Matter and Biophysics
Thuce tap Vat ly ly thuyét (*)
74 PHY3357 | Laboratory in Theoretical 3 45 PHY2404
. PHY3608
Physics




M3 s6

S6 gior tin chi | hec phan
i tién quyet
Ma hec Hoc phin So tin
STT phan ocp chi | | €
22| o
2l el 2
= S
— o =
J| F | -
M6 hinh chuan va mé rong
75 PHY3472 | (*) 3 45 PHY3514
Standard Models and Beyond
~ *
76 | PHY3471 | Yt hoc (%) 3 | 45 PHY3510
Cosmology
Mo dau Vat Iy hat va Vat ly
nang lugng cao (*)
77 PHY3525 | Introduction to Particle 3 30 | 15 PHY?2404
Physics and High Energy
Physics
Ly thuyét hat co ban (*)
78 PHY3338 Particle Theory 3 35 | 10 PHY?2404
T et ueng
79 | PHY3378 va vu i Ho- 3 5 | 40 PHY3338
Laboratory in High Energy
. PHY3514
Physics and Cosmology
Dia chan hoc (*) PHY1010
80 PHY3515 Seismology ’ 3 30 |10 | 5 PHY2304
Cac phuong phap truong the
ap dung trong Bia Vat ly (*) PHY2304
81 PHY3526 Potential Methods Applied in 3 30 ) 1015 PHY 3604
Geophysics
bia dién va tham do dién (*) PHY1010
82 PHY3418 Geoelectrical Methods 3 2511515 PHY?2303
Phdng xa va dia vat ly hat
nhan (*) PHY2304
83 PHY3406 Radioactive and Nuclear 3 30 11015 PHY3601
Geophysics
bia vat ly giéng khoan (*) PHY2304
84 | PHY3407 || 514ing Methods 3 13011015 | phyasor
Thuc tap Vat 1y trai dat (*)
85 PHY3359 | Laboratory in Physics of the 3 10 | 30 | 5 | PHY3419
Earth
Diéu ché xung va diéu ché sd
(*)
86 PHY3512 Pulse and Digital 3 30 | 15 PHY3610
Modulation
Ly thuyét xir ly tin hiéu s6
(*)
87 PHY3517 Theory of Digital Signal 3 30 | 15 PHY3610
Processing




STT

Ma hec
phan

Hoc phan

S6 tin
chi

S6 gio tin chi

M s6
hoc phan
tién quyet

Li thuyét
Thuc hanh
Tu hoc

88

PHY3521

Ly thuyét truyén dan s6 (*)
Theory of Digital
Communication

w
o
[EEN
a1

PHY3609
PHY3610

89

PHY3522

Vi diéu khién (*)
Microcontrollers

15 | 30

PHY3610

90

PHY3523

bién tir tng dung trong do
dac (*)

Applied Electronics for
Measurement

15 | 30

PHY3610

91

PHY3311

Ky thuat do luong va xu ly
tin higu (***)
Measurement and Signal
Processing Techniques

45

PHY3610

92

PHY3423

Nguyén ly va tng dung siéu
am (%)

Principle and Application of
Ultrasound

30 | 15

PHY3610

93

PHY3375

Thuc tap Ky thuat dién tir
hién dai (*)

Laboratory in Modern
Electronics

45

PHY3512
PHY3517

94

PHY3432

M6 phong Vit ly bang may
tinh (*)

Simulation of Physics
Problems

35 | 10

PHY3502

95

PHY3335

Hé thong nhing (*)
Embedded Systems

30 | 15

INT1005
PHY3610

96

PHY 3336

Lap trinh cho thiét bi di dong
va Web (*)

Programming for Mobile
and Web

30 | 15

INT1005

97

PHY3307

Hé thong co so dit lidu (*)
Database Systems

30 | 15

INT1005

98

PHY3380

Lap trinh song song (*)
Parallel Computing

30 | 15

INT1005

99

PHY3376

Thuc tap Tin hoc vat ly (*)
Laboratory in
Computational Physics and
Applied Informatics

10 | 30 | 5

INT1005

100

PHY3398

Ghi nhan va do luong buc xa

45

PHY?2004



http://www.phy.bme.hu/education/credit/ects1_eng.html#LaboratoryinphysicsI.

S6 gio tin chi

M s6
hoc phan
tién quyet

Ma hec Hoc bhin Sé tin
STT phan ocp chi | | <
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*)
Radiation Detection and
Measurement
Vat ly neutron va |0 phan tng
*)
101 PHY3362 Neutron Science and Reactor 3 45 PHY3398
Physics
bién t hat nhan (*) PHY3610
102 PHY3372 Nuclear Electronics 3 45 PHY3351
Cau trac hat nhan (*)
103 PHY3363 Nuclear Structure 3 45 PHY2004
2 7 a *
104 | PHY336g | ohan tng hat nhan (%) 3 |45 PHY3398
Nuclear Reactions
Thuc tap Vat ly Hat nhan (*)
105 PHY3611 Nuclear Physics Practice 3 45 PHY2004
Mg dau vé Vat ly sinh hoc (*)
106 PHY3530 Introduction to Biophysics 3 33 |12 PHY2303
V.3 Khoa lugn tot nghiép 10
107 | PHY4077 | Khoa luantst nghicp (**) 10
Thesis
Tong cong 170
Ghi chu:

Hoc phan ngogi ngit thuge khai kien thize chung duroc tinh vao tong sé tin chi cia chuong
trinh dao tao, nhung ket qua danh gia cac hoc phan nay khdng tinh vao diém trung binh chung hoc
ky, diém trung binh chung cac hoc phan va diém trung binh chung tich lay;

(*): Hoc phan ¢6 ngi dung nang cao, gii nguyén s tin chi so véi hoc phan tuong iing cua
chuong trinh dao tgo chuan;

(**): Hoc phan c6 ngi dung va tang so tin chi so véi hoc phan tuong 4ng ciia chuong trinh
dao tgo chuan;

(***): Hoc phan bé sung méi ¢6 ngi dung nang cao ma chuwong trinh dao tao chudn chura co.




