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BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PHBK HA NOI Ddc 1ap - Tu do - Hanh phiic

CHUONG TRINH GIAO DUC PAI HQC
UNDERGRADUATE ADVANCED PROGRAM

Tén chuong trinh:  Chwong trinh tién tién Khoa hoc va Ky thuit vt li¢u
Advanced Program in Materials Science and Engineering
Trinh d§ dao tao:  Pai hoc (K¥ su)
Undergraduate (Engineer)
Nganh dao tao: Khoa hoc & K¥ thuat vat lieu
Materials Science and Engineering
Loai hinh dao tao: Chinh quy tap trung
Full-time
(Ban hanh tai Quyét dinh sb /Qb-DHBK-DTDH ngay thing nam cua
Hi¢u trudng Truong Pai hoc Bach khoa Ha Noi)

1 MUC TIEU PAO TAO - Educational Objectives

Cung cép cho ngudi hoc hiéu biét vé ciu tric cua vat liéu va mbi quan hé gitta viéc ché
tao—c?iu triic-tinh chét cua vat li¢u. Nguoi hoc s€ dugc tim hiéu vé khoa hoc k¥ thuat
hién dai, bao g@)m truyén nhiét, chuyén chit va hod dong hoc, nhiét dong hoc, dong hoc,
va mot s khia canh vé co hoc, vat 1y, hod hoc chit rdn v.v... Ho cling duoc truyén dat
nhirng kién thirc siu sic vé cdc khia canh kinh té, xa hoi va moi trueong cua viée ché tao
vat liéu. Sinh vién sau khi ra truong c6 kha ning van hanh, phat trién va nghién ctu
trong nhitng nganh cong nghiép dang phat trién nhanh chéng nhu cong nghiép dién tir,
hang khéng vii try, y hoc va trong nhing nganh ché tao va san xuat vt liéu co s& khéc.

1. To provide students with the necessary foundation for entry level industrial positions
in materials related industries or advanced study programs by a comprehensive
education that includes in-depth instruction in both materials as a whole and in their
chosen concentration, with an emphasis on analysis, problem solving, exposure to
open-ended problems and design methods.

2. To provide students with an introduction to team work, communication techniques
and individual professionalism, including ethics and environmental awareness, to
prepare them for advanced study programs and/or successful, productive careers in
industry.

3. To provide students with the opportunity to broaden their education in engineering
and science or expand their knowledge in a particular technical area by offering a
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choice of technical and free electives. To provide students with the opportunity to
participate in the Co-op and Study Abroad programs.

4. To provide students with opportunities to learn and grow as individuals, contribute to
society and to appreciate the ability to achieve their goals through life-long learning
and leadership.

THOI GIAN PAO TAO THEO THIET KE - Program Duration

S nam (5 years)

KHOI LUQNG KIEN THUC TOAN KHOA - Required Total Credits
158 tin chi (/58 credit hours)

POI TUQONG TUYEN SINH - Enrollment

Hoc sinh t6t nghiép THPT, tring tuyén khdi A ky thi tuyén sinh dai hoc (dién dugc
tuyén thang hodc diém trén mot muc do nha trudng quy dinh timg nim), dat diém kiém
tra tiéng Anh dau vao hodc TOEFL trén 450 (IELTS 4,5).

People who meet the following requirements can be admitted to this program:

1. Passed the high school graduation exam.

2. Passed the undergraduate entry examination in Group A with higher score than a
certain level determined by HUT each year, or received special admission to HUT
undergraduate carreer.

3. Have TOEFL score of 450 (IELTS 4.5), or passed the entry English test organized by
HUT.

QUY TRINH PAO TAO, PIEU KIEN TOT NGHIEP - Educational Process
and Graduation Requirements

Sinh vién dugc hoc trong diéu kién hoc tip tét nhat bang tiéng Anh, chuong trinh dao
tao dugc xay dung trén co s¢ tham khao chuong trinh dao tao nganh Khoa hoc va Ky
thuat Vat liéu cua truong dai hoc University of lllinois at Urbana Champaign (UIUC),
mot trudng hang dau cua Hoa Ky vé dao tao nganh Khoa hoc va K§¥ thudt Vat liéu.
Giang vién 1a nhitng gido su cua truong DPHBK Ha Noi va mot sd truong, vién nghién
ctru ¢6 kinh nghiém giang day, timg day va hoc tai cdc nudc néi tiéng Anh; mot sé mon
hoc s& do gido su cta trudng UIUC tryc tiép giang day.

Quy trinh dao tao dugc t6 chirc theo hoc ché tin chi. Diéu kién tbt nghi€p tuan theo Quy
ché do tao theo hoc ché tin chi cta truong Pai hoc Bach khoa Ha Noi. Sinh vién phai
hoan thanh tat ca céc hoc phén bt bude cling nhu s6 hoc phﬁn tu chon theo yéu clu cla
chuong trinh ddo tao, tong luong kién thirc toi thiéu 1a 158 tin chi v&i diém trung binh
t6t nghiép > 5,0 theo thang diém 10. Thyc tip tt nghiép va dd 4n tdt nghiép cling 1a
nhitng hoc phan bat budc, phai dat diém tir 5,0 trd 1én.
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Students are educated and trained in the best pedagogic environment. The courses are
taught in English. The curriculum and syllabi were built based on the undergraduate
program in Materials Science and Engineering of the University of lllinois at Urbana
Champaign (UIUC), one of the best US Universities which offers the Materials Science
and Engineering Curriculum. Lecturers will be selected from HUT and some other
universities and research institutes, who have distinguished teaching experience in
higher education, already taught technical subjects in English, or graduated from
countries using English as first language. Some courses will be taught by the professors
from UIUC .

The educational process is designed in accordance with the credit-based system. The
graduation conditions obey the Regulation of Credit-based Academic System of HUT.
Student have to pass all the required courses and to complete the necessary amount of
elective courses. The Total Course Requirements are 158 credits; the CPA (Cumulated
Grade-point Average) must be = 5.0 (10-level system). The graduation practice and

thesis are required courses, which also required a minimum grade point of 5.0.

6 THANG PIEM - Grading System
Thang diém 10, c6 thé quy ddi sang thang diém 4 (diém sb va diém chir), duoc st dung
thdng nhat theo quy ché dao tao theo hoc ché tin chi cua truong PHBK Ha Noi.
The 10-scale grading system, which can be converted into 4-scale system (letter or

number grade), is to be used in accordance with the Regulation of Credit-based
Academic System of HUT.

7 NOIDUNG CHUONG TRINH - Curriculum

7.1 Ciu triic chwong trinh dao tao — Curriculum structure

KHOI KIEN THU'C SO TC
Course Group Credits
Bét buge | Kién thirc gido duc dai cuong 60
General Education, Math and Basic Science
Required " - R
) Kién thuc co s& nganh A1l
(140 TC) Major core courses

Kién thirc chuyén nganh (Kim loai, Polyme,
Vat liéu Dién tir & Nano)

Areas of Concentration (Metals, Polymers,

Electronic and Nano-Materials)




Thuec tap tot nghiép va d6 4n tot nghiép
4 14
Graduation practice and Graduation Thesis
Kién thirc chuyén nganh tu chon
Tuw chon 5 , 9
v Area electives
Electives
Kién thirc bo trg ty do va nghién ctru KH
18TC) | ¢ o ¢ 9
Free electives and scientific research
Téng cong
158
Total
7.2 Danh muc cic hoc phan trong chwong trinh — List of courses
Khbi . « 2 ..
. TT | Hoc phan PHBKHN Hoc phan goc (UIUC) Khoi lwgng
kién thirc
Gidoducdai | 1 | SSH1010 Triét hoc Mac-Lénin 3(3-0-0-6)
cuongbat | 5 | SSH1020 Kinh té chinh tri 3(3-0-0-6)
budc
) 3 | SSH1030 Lich sit Pang CSVN 2(2-0-0-4)
GE, Math and
Basic Science | 4 | SSH1040 CNXH khoa hoc 2(2-0-0-4)
(60 TC) 5 | SSH1050 Tu tu6ng HCM 2(2-0-0-4)
6 | FL1016 Tiéng Anh co ban I 4(10-10-0-8)
7 | FL1026 Tiéng Anh co ban I 4(10-10-0-8)
8 | FL2016 Tiéng Anh k¥ thuét 2(2-0-0-4)
9 | MI1016 Giai tich I MATH 220 Caculus I 4(3-2-0-8)
10 | MI1026 Giai tich IT MATH 230/231 Caculus | 4(3-2-0-8)
II
MATH 242 Calculus of
Several Variables
11 | MI1036 Pai s6 MATH 225 Introductory | 4(3-2-0-8)
Matrix Theory
12 | MI1046 PT vi phan va chudi MATH 385 Intro 3(2-2-0-6)
Differential Equations
13 | PH1016 Vat ly dai cuong I PHYS 211 Univ. Physics, | 4(2-2-1-8)

Mech.




14 | PH1026 Vat ly dai cuong 11 PHYS 212 Univ. Physics, | 4(2-2-1-8)
Elec. & Mag.
15 | PH1036 Vat 1y dai cwong III | PHYS 214 Univ. Physics, | 4(2-2-1-8)
Quantum
16 | CH1016 Hoéa hoc dai cuong CHEM 111 Gen. 4(3-2-1-8)
Chemistry
CHEM 103 Gen.
Chemistry Lab
17 | CH1026 Héa hoc dai cuong I | CHEM 104 Gen. 4(3-2-1-8)
Chemistry II
CHEM 105 Gen.
Chemistry Lab II
18 | IT1016 Tin hoc dai cuong CS 101 Intro. to 3(2-1-2-6)
Comput., Eng. & Sci.
19 | PE1010 Giéo duc thé chat A x(0-0-2-0)
20 | PE1020 Gido duc thé chat B x(0-0-2-0)
21 | PE1030 Gido duc thé chéat C x(0-0-2-0)
22 | PE2010 Gido duc thé chat D x(0-0-2-0)
23 | PE2020 Gido duc thé chat E x(0-0-2-0)
24 | MIL1010 GD qudc phong I N/A
25 | MIL2010 GD qudc phong II N/A
1 | MSE3016 Nhap mon KH&KT | MSE 182 Intro to Mats 3(3-1-0-6)
Vit liéu Sci. and Eng.
2 | MSE3206 Pha va quan h¢ pha | MSE 201 Phases and 3
Phase Relations
3 | MSE3126 Co hoc vat liéu MSE-TAM 206 4
Mechanics for MatSE
4 | MSE3406 Nhiét dong hoc vat | MSE 401
o lidu Thermodynamics of 4
Co §0 nganh Matls.
bit buge 5 | MSE3226 Gidi thiéu vatlieu | MSE 280 Introduction to ;
Major Core k¥ thuat Eng Matls.
Courses 6 | MSE3446 Hanh vi co nhiét | MSE 406 Thermal-Mech 3
41 TC) cua vat liéu Behavior of Mat'ls
7 | MSE3316 Thi nghiém vat liéu | MSE 307 Materials 3
I Laboratory, I
8 | MSE3456 Xur ly s6 liéu IE 300 Analysis of Data 3
9 | MSE3426 Tong hop vat liéu
MSE 403 Synthesis of 3
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Materials
10 | MSE3416 Céc qué trinh dong | MSE 402 Kinetic
hoc trong vat li¢u Processes in Matls.
11 | MSE3306 Céc tinh chit dién | MSE 304 Electronic
tlr cua vat liéu Properties of Mat'ls
12 | MSE3436 Xdc dinh cau tric vi | MSE 405 Microstructure
mo Determination
13 | MSE3326 Thi nghiém vat licu | MSE 308 Materials
II Laboratory, II
1 | MSE4106 Céc tinh chat co MSE 440 Adv. Mech.
hoc tién tién cta chét rin Prop. of Solids
2 | MSE4116 Gia cong kim loai | MSE 441 Metals
Processing
3 | MSE4126 Thi nghiém kim MSE 442 Metals
c loai Laboratory
huyé anh —
}Jyen Ifga? 4 | MSE4136 Thiét k€ hop kim ky | MSE 443 Design of
Kim loai bat R )
b N thuat Enginer. Alloys
udc .
M ) / 5 | MSE4346 Hién vi dién tr va MSE 481 Electron
etfl § thuyét nhiéu xa Microscopy & Diff.
Required Theory
Courses 6 | MSE4156 An mon kim loai | MSE 445 Corrosion of
25 TC) Metals
7 | MSE4406 Thiét ké vat liéu MSE 395 Materials
Design
8 | MSE4416 Thiét ké qud trinh | MSE 428 Process design
cong nghé
9 | MSE4426 Vit liéu composite | MSE 484 Composite
Materials
Chuyén nganh | 1 | MSE4146 Luyén kim va han MSE 444/TSM 233
Kim loai tw Metallurgy & Welding
ch 01'1 ) Processes
) 2 | MSE4506 Vit liéu nano 3.153 Nanoscale
Metals )
. Materials (MIT Course)
Electives ™3 NISE4176 Qui trinh dong dac | MSE 542 Solidification
O TC) processing
4 | MSE4436 M6 phong muc MSE 485 Atomic scale
nguyén tu Simulation
5 | MSE4446 Lua chon vat liéu MSE 486 Selection of
k¥ thuat Engineering Materials
6 | MSE4186 Co hoc vat liéu TAM 428 Mechanics of
composite Composites
7 | MSE3070 Cong nghé vat liéu
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8 | HE2010 K¥ thuat nhiét 3(3-1-0-6)
9 | ME2016 V¢ k¥ thuat I 2(1-1-0-4)
10 | ME2026 V¢ ky thuat II 2(1-1-0-4)
1 | MSE4206 Nhap mon KH&KT | MSE 450 Intro to 3
Polyme Polymer Sci. and Eng.
2 | MSE4226 Thi nghiém Polyme | MSE 452 Polymer 3
Laboratory
3 | MSE4236 K§ thut chit déo | MSE 453 Plastics 3
A . Engineering
Chuyén “g‘ﬂ:“h 4 | MSE4246 Vat Iy Polyme I: MSE 455 Polymer
Polyme bat CAu tric & Tinh chét Physics I: Structure and 3
buge Props.
Polymer 5 | MSE4256 Hoa 1y Polyme MSE 457 Polymer 3
Required Physical Chemistry
(25 TC) Chemistry .
7 | MSE4276 Co hoc Polyme TAM 427 Mechanics of 3
Polymers
8 | MSE4406 Thiét ké vat li¢u MSE 395 Materials |
Design
9 | MSE4416 Thiét ké qud trinh | MSE 428 Process design 3
cong nghé
1 | MSE4426 Vit liéu composite | MSE 484 Composite 3
Materials
2 | MSE4286 Co hoc Composite | TAM 428 Mechanics of 3
Chuvén neanh Composites
u
popoo o '3 | MSE4296 Ky thuatbao bi | FSHN 469 Package ;
olyme tw ciion Engineering
Polymer 4 | MSE4446 Lya chon vat liéu MSE 486 Selection of ;
Electives k¥ thuét Engineering Matls
O TO) 5 | MSE4436 M6 phéng muc MSE4436 Atomic scale
3
nguyén tu Simulation
6 | MSE4506 Vat liéu nano 3.153 Nanoscale A
Materials (MIT Course)
Chuyén nganh | 1 | MSE4306 Vit liéu dién tr va | MSE 460 Electronic 3
VL Dién tir va qué trinh ché tao | Matls & Proc, I
Nano bit budc | 2 | MSE4316 Vat lidu dién tir va | MSE 461 Electronic 3
Electronic qud trinh ché tao II Matls & Proc, II
Materials 3 | MSE4326 Thi nghiém Vatli¢u | MSE 462 Electronic 3
Required dién tir Materials Lab
Courses 4 | MSE4356 Thiét bj dién tir bin | ECE 440 Solid State 3
(25TC) dan Electronic Devices
5 | MSE4406 Thiét ké vat li¢u

MSE 395 Materials
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Design
MSE4416 Thiét ké qué trinh | MSE 428 Process design 3
cong nghé
MSE4506 Vit liéu nano 3.153 Nanoscale
Materials 3
(MIT Course)
MSE4516 Cong nghé ché tao | 3.155J Nano Processing
nano technology (MIT 3
Course)
MSE4376 Vatly nguyén tir va | PHYS 485 Atomic Phys ;
ly thuyét lugng tu & Quantum Theory
MSE4386 Vat 1y luong tur [ PHYS 486 Quantum 4
Physics I
MSE4396 Vat 1y lugng tu 11 PHYS 487 Quantum 4
Physics 11
Chuyén nganh MSE4336 Gém dién tur MSE 422 Electrical
VL Pién ti va - Ceramics 3
Nano tu chon MSE4346 Hién vi dién tir va | MSE 481 Electron
Electronic thuyét nhiéu xa Microscopy & Diff. 3
Materials Theory
Electives MSE4436 M6 phong muc MSE 485 Atomic scale 3
9 TC) nguyén tu ’ , Simulation
MSEA4366 Ly thuyét va ché tao | ECE 444 IC Device
thiét bi IC Theory & Fabrication 3
MSE4526 Co hoc nano cho 3.052 Nanomechanics of
vat liéu va vat liéu sinh hoc Materials and 4
Biomaterials
(MIT Course)
Kién thirc bd Cac hoc phﬁn ) tro tu do tur Free Elective Courses 6
tro va NCKH cdc chuyén nganh khéc hodc
Free electives kién thirc nhan van — xa hoi
and scientific MSE4446 Nghién ctru khoa MSE 497 Independent 3
research hoc Study in MATS
9 TO)
TTTIN & MSES010 Thyc t4p t6t nghiép 4(0-0-8-16)
PATN MSE5110 D 4n tét nghiép MSE 499 Senior Thesis | 10(0-0-20-40)
Graduation

practice and
Thesis

(14 TC)




8 KE HOACH HQC TAP CHUAN - Standard Course Sequence

HOCKY I 9TC HOC KY II 13TC
FL1016 Tiéng Anh co ban | 4(10-10-0-8) FL1026 Tiéng Anh co ban I 4(10-10-0-8)
SSH1010  Triét hoc Mac-Lénin 3(3-0-0-6) SSH1040 CNXH Khoa hoc 2(2-0-0-4)
SSH1030  Lich str bang CSVN 2(2-0-0-4) SSH1020 Kinh té chinh tri 3(3-0-0-6)
PE1010 Gido duc thé chat A x(0-0-2-0) MI1016 Giai tich | 4(3-2-0-8)
MATH220  Calculus |
PE1020 Gido duc thé chat B (0-0-2-0)
HOC KY Ill 19TC HQC KY IV 18TC
SSH1050  Tw twéng H6 Chi Minh 2(2-0-0-4) FL2016 Tiéng Anh Ky thuat 2(2-0-0-4)
Academic Writing
ME2010 Vé ky thuat | 2(1-1-0-4) ME2020 Vé ky thuat Il 2(1-1-0-4)
Graphics | Graphics 11
MI1026 Giai tich Il 4(3-2-0-8) MI1046 PT vi phan va chudi 3(2-2-0-6)
MATH 230 Calculus Il MATH 385 Intro Diff. Equations
MI1036 Dai sb 4(3-2-0-8) PH1026 Vat ly dai cwong Il 4(2-2-1-8)
MATH 225  Introduc. Matrix Theory PHYS 212 Univ. Physics, Elec.& Mag.
PH1016 Vat ly dai cvong | 4(2-2-1-8) CH1016 Héa hoc dai cwong 4(3-2-1-8)
PHYS 211 Univ. Physics, Mechanics CHEM 102  General Chemistry
CHEM 103  General Chemistry Lab
IT1016 Tin hoc dai cuwong 3(2-1-2-6) MSE3016 Nhap mon KH&KT Vat lieu  3(3-1-0-6)
Cs 101 Intro to Comp., Eng. & Sci. MSE 182 Intro to Mats Sci. and Eng.
PE1030 Gido duc thé chat C x(0-0-2-0) PE1040 Gido duc thé chat D x(0-0-2-0)
MIL1010 Giao duc quoc phong | N/A MIL2010 Giao duc quoc phong Il N/A

HOC KY V 18 TC HOC KY VI 16 TC
PH1036 Vat ly dai cwong llI 4(2-2-1-6) MSE3456 X ly s6 liéu 3(2-1-0-5)
PHYS 214  Univ. Physics, Quantum IE300 Analysis of Data
CH1026  Héa hoc dai cuong Ii VSES446 I'?;”h vi co nhigt cua vat
CHEM104  General Chemistry Il 4(2-2-1-6) i . 3(3-1-0-6)
CHEM105  General Chemistry Lab Ii MSE406 ATA’ZZ&’ Mech Behavior of
MSE 3226  Gidi thiéu vat liéu k¥ thuat 3(2-1-0-8) MSE3426 Téng hop vat liéu 3(3-1-0-4)
MSE 280 Introduction to Eng Matls. MSE403 Synthesis of Materials

Pha va quan hé pha A aa ar pia
MSE3206 i MSE3406 Nhiét déng hoc vat liéu
MsEzp1 ~ nases and Phase 331-06)  11seao1 Thermodynamics of Mat'ls 4(4-1-0-8)
Relations
MSE3216 Co hoc Yat lieu 4(3-1-0-8) MSE3316 Thi ng.hlem vat liéu | 3(0-0-3-6)
TAM206 Mechanics for MatSE MSE307 Materials Laboratory, |
PE1020 Gido duc thé chat E x(0-0-2-0)

HOC KY VI 18 TC HOC KY Vi 18 TC
useion AT s bt
MSE304 o MSE4 j

SE30 Electronic Prop. of Mat'ls SE4xx Area core required courses
MSE3436 )A(/I?srggfu?u“re"“c vimo 5 MSE4326  Thi nghiém vat ligu Ill 5
MSE405 o MSE462 Materials Laboratory, Il

Determination
R o MsEe e .
MSE402 Kinetic Processes in Mat’ls MSE4xx Area core elective courses
MSE3326  Thi nghiém vat liéu Il 3
MSE308 Materials Laboratory, Il



MSE4xxx
MSE4xx

MSE4406
MSE395

MSE4416
MSE428

MSE4xxx
MSE4xx

MSE4xxx
MSE4xx

MSE4446
MSE497

MSE4xxx
MSE4xx

Céc hoc phan chuyén
nganh bat buéc
Area core required courses

HOC KY IX

Thiét ké vat liéu

Materials Design

Thiét ké qué trinh cong
nghé

Process design

Céc hoc phan chuyén
nganh tw chon

Area core elective courses
Thi nghiém chuyén nganh
Area specialty senior lab
Nghién ctru khoa hoc
Independent Study in
MATSE

Kién thtrc bd tro tw do
Free elective courses

19 TC

MSE5010

MSE5110
MSE499

HOC KY X

Thuc tap tét nghiép
Senior pre-graduation
practice

Db an tét nghiép
Senior Thesis

14

14TC

4(0-0-8-16)

10(0-0-20-
40)
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9 MO TA VAN TAT NOI DUNG CAC HQC PHAN - Course Descriptions
9.1 Céc hoc phan tiéng Viét bit budc

9.1.1 SSH1010: Triét hoc Mac — Lénin
3TC

Noi dung ban hanh theo Quyét dinh sb 45/2002/QD-BGD&DPT, ngay 29/10/2002 cua Bo
trudng Bo Gido duc va Dao tao.

9.1.2 SSH1020: Kinh té chinh tri Mac — Lénin
3TC

Noi dung ban hanh theo Quyét dinh sb 45/2002/QD-BGD&DT ngay 29/10/2002 cua B§
trudng Bo Gido duc va Dao tao.

9.1.3 SSH1030: Lich sir Dang Cong sin Viét Nam
2 TC

Noi dung ban hanh theo Quyét dinh sb 41/2003/QD-BGD&DT ngay 27/8/2003 cua Bo
trudng Bo Gido duc va Dao tao.

9.1.4 SSH1040: Chi nghia xa hoi khoa hoc
2 TC

Noi dung ban hanh theo Quyét dinh sb 34/2003/QD-BGD&DT ngay 31/7/2003 cua Bo
trudng Bo Gido duc va Dao tao

9.1.5 SSH1050: Tw twémg H6 Chi Minh
2TC

Noi dung ban hanh theo Quyét dinh s6 35/2003/QD-BGD&DT ngay 31/7/2003 ctia Bo
trudng Bo Gido duc va Dao tao.

9.1.6 PE1010-PE1050: Gido duc thé chit
Nbi dung ban hanh theo Quyét dinh s6 3244/GD-DT ngay 12/9/1995 va Quyét dinh sb
1262/GD-DT ngay 12/4/1997 cua B0 truéong Bo Gido duc va Dao tao.

9.1.7 MIL1010, MIL2010: Gido duc qudc phong

No6i dung ban hanh theo Quyét dinh sO 12/2000/QDb-BGD&DT ngay 9/5/2000 cua Bo
truong Bo Gido duc va Pao tao.
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9.2 Céc hoc phan tiéng Anh bit budc

9.2.1 FL1016, FL1026: Tiéng Anh co ban (Essential English)

8 TC

Cung cip nhitng kién thirc va k¥ nang Tiéng Anh co ban 1am nén tang virng chic gitp sinh
vién c6 thé tiép thu thuén lgi nhitng bai hoc & cap do cao hon bang tiéng Anh.

9.2.2 FL2016: Tiéng Anh k¥ thuat (English in Engineering)

2TC

Cung cip cho sinh vién nhitng kién thtrc va k§ nang trinh bay tiéng Anh trong k¥ thuat, tap
trung vao k¥ ning viét.

Instruction and practice in writing university-level expository prose.

9.2.3 MI1016: Giai tich I (MATH 220 Calculus I)

4 TC

Mon hoc dau tién vé giai tich va hinh hoc giai tich; céc kién thiic co sé vé vi phan va tich
phan, img dung khdo sat duong cong; phan vi phan, tich phan Riemann, cic dinh 1y co ban,
cdc ham mii va tudn hoan

First course in calculus and analytic geometry; basic techniques of differentiation and
integration with applications including curve sketching, antidifferentation, the Riemann
integral, fundamental theorem, exponential and circular functions.

9.2.4 MI1026: Giai tich II (MATH 230/231: Calculus II + MATH 242: Calculus of
Several Variables)

4TC

Mon hoc thit hai vé giai tich va hinh hoc giai tich: k§ thuat tich phan, mat cit hinh con, toa
do cuc, chudi vo han, khong gian ba chiéu, ham nhiéu bién, dao ham riéng, tich phan phuc.
Second course in calculus and analytic geometry: techniques of integration, conic sections,
polar coordinates, and infinite series, three dimensional space, functions of several

variables, partial derivatives, and multiple integrals.

9.2.5 MI1036: Pai s6 (MATH 225: Introductory Matrix Theory)

4TC

Hé phuong trinh tuyén tinh, ma tran va nghich dao, dinh thic, dai cuong vé khong gian
vecto, gid tri eigen va vecto eigen

Systems of linear equations, matrices and inverses, determinants, and a glimpse at vector

spaces, eigenvalues and eigenvectors.
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9.2.6 MI1046: Phuong trinh vi phin va chudi (MATH 385: Intro Differential
Equations)

3TC

Danh cho sinh vién k¥ thuat va céc sinh vién khéac can kién thdc vé phuong trinh vi phan;

bao gom ky thuat va tng dung ctia phuong trinh vi phan toan phan va nhap mon phuong

trinh dao ham riéng.

Intended for engineering students and others who require a working knowledge of

differential equations, included are techniques and applications of ordinary differential

equations and an introduction to partial differential equations.

9.2.7 PHI1016: Vit ly dai cwong I (PHYS 211: Univ Physics, Mechanics)

4 TC

Pong hoc va dong luc hoc chét diém - Co nang va truong thé nang - Pong luc hoc vat rén -
Dao dong va séng co - Thuyét twong ddi Einstein.

Kinetics and dynamics of material point - Mechanical energy and field of potential energy -
Dynamics of rigid - Vibration and machanical waves - Einstein’s Relative Theory.

9.2.8 PH1026: Vit ly dai cwong II (PHYS 212: Univ Physics, Elec & Mag)

4TC

Pién truong tinh - Pién moi - Vat dan va ty dién - Tir truong - Cam Gng dién tir - C4c vat
liéu tr - Dao dong va séng dién tir - Truong dién tur.

Statistic electrical field - Insulator - Conducting object and capacitor - Magnetic field -
Electromagnetic induction - Magnetic material - Electromagnetic oscillations and waves -

Electromagnetic field.

9.2.9 PH1036: Vatly dai cwong III (PHYS 214: Univ Physics, Quantum Phys)

4 TC

Thuyét dong hoc phan tir, cic nguyén 1y ctia nhiét dong hoc - Tinh chat séng va hat cia dnh
sdng - Ludng tinh séng-hat cta vat chit, ham séng va phuong trinh Schroedinger - Nguyén
tir va hat nhin nguyén tir - VAt ran tinh thé.

Theory of molecular kinetics, principles of thermodynamics - wave and particle characters
of light - The wave-particle duality of matter, wave functions and the Schroedinger equation

- Atoms and nuclei - Crystal solid.

9.2.10 CH1016: Héa hoc dai cwong (CHEM 102: General Chemistry I + CHEM 103:
General Chemistry Lab I)

4TC
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Céc nguyén tac co ban vé cdu tric va lién két nguyén tt, trang thal ctia vat chat, hod hoc
luong phép, can bang hoa hoc; hod hoc mo ta nguyén t6 va cac hop chat.
Principles governing atomic structure, bonding, states of matter, stoichiometry, and
chemical equilibrium; descriptive chemistry of the elements and coordination compounds.

9.2.11 CH1026: Héa hoc dai cwong II (CHEM 104: General Chemistry II +
CHEM 105: General Chemistry Lab II)

4TC

Ho4 hoc vat liéu, bao gém ca cac chat hitu co va sinh hoc, nang luong va can bang hoda hoc,
dong hoc hod hoc, chét ran va tinh thé.

Chemistry of materials, including organic and biological substances, chemical energetics
and equilibrium, chemical kinetics, and solids and crystals

9.2.12 IT1016: Tin hgc dai cwong (CS 101: Intro to Computing, Eng & Sci)

3TC

Céc nguyén tic, khdi niém co ban, phuong phdp tinh, trong tam 1a ting dung vao khoa hoc va
k¥ thuat vat ly. Giai cac bai toan co ban va ky thuat 1ap trinh; cac thuat todn co ban va cau
tric dit liéu; sir dung may tinh dé giai cdc bai toan khoa hoc va k§ thuat.

Fundamental principles, concepts, and methods of computing, with emphasis on
applications in the physical sciences and engineering. Basic problem solving and
programming techniques, fundamental algorithms and data structures; use of computers in

solving engineering and scientific problems.

9.2.13 MSE3016: Nhap mon KH&KT Vit liéu (MSE 182: Intro to Mats Sci. and Eng.)
3TC

Cung cip kién thtic bao quat vé Khoa hoc va K§ thuat vat liéu, 1a co so dé hiéu duoc mdi
quan h¢ gitra cAu tric, tinh chat va cong ngh¢ ché tao céc loai vt liéu khac nhau. Mo ta vai
tro cua vat liéu trong doi séng xa hdi hién dai thong qua cac vi du vé sy phat trién va ché tao
vat liéu méi. Thi nghiém/thao luan duoc bd sung ciing véi bai giang. Cdc nhém thiét ké s&
phan tich hodc téng hop céac ddi tuong su dung vat liéu mdt cich sing tao.

Provides an overview of Materials Science and Engineering as a basis for understanding
how structure/property/processing relationships are developed and used for different types
of materials. lllustrates the role of materials in modern society by case studies of advances
in new materials and processes. Laboratory/discussion periods will be devoted to
demonstrations and experiments that illustrate the lectures. Design teams will analyze or
synthesize objects that use materials creatively.
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9.2.14 MSE3206: Pha va quan h¢é pha (MSE 201: Phases and Phase Relations)
3TC
Cung cap kién thtrc co s& dé hiéu t6 chuc t é vi. Trinh bay dinh luong & mirc do siu nhét
dinh khéi niém céc pha (cAu trdc tinh thé hodc phi tinh thé) va quan hé giita cdc pha (gian do
pha). Vi du thyc té cdc qué trinh cong ngh¢ nham nhén duoc céc td chirc pha va hinh dang
thd dai mong mudn.
This course provides the basis for the understanding of microstructure. It treats in
quantitative terms and in some depth the concept of phases (crystalline and non-crystalline
structures) and the relationships between phases (phase diagrams). Commercial practices
for producing desired macroscopic phase configurations and macroscopic shapes are
described (processing).

9.2.15 MSE3126: Co hgc vat liéu (MSE-TAM 206: Mechanics for MatSE)

4TC

Céc chu dé vé tinh hoc, co hoc vat liéu, co hoc chét long trong céc linh vyc k¥ thuat luyén
kim, k¥ thuat ceramic, khoa hoc va k¥ thuat vat li¢u: luc téng, ung suét va bién dang trong
vat thé dan hoi, hiéu Gng té vi trong cic trang thai chiu tai khdc nhau (kéo, nén, xodn, uén) &
vt chiu bién dang, img suat va bién dang dim, gi6i thi¢u vé img suat va bién dang ba chiéu,
quan h¢ gitra irng sut va toc do bién dang- quan hé dbi voi cdc cht l6ng Niuton va phi
Niuton, cdc phuong trinh bao toan (phan tich thé tich) dbi voi dong chay chit 1ong, chi sb
Reynold, dong chay tang va chay rdi. Chuong trinh duoc thiét ké cho sinh vién ¢6 quan tim
dén khoa hoc va k§ thuat vat ligu.

Topics from statics, mechanics of materials, and fluid mechanics pertinent to the fields of
metallurgical engineering, ceramic engineering, and materials science and engineering:
force resultants, stresses and strains produced in elastic bodies, microscopic effects of
different loading states (tension, compression, torsion and bending) on deformable bodies,
beam stresses and deflections, introduction to three-dimensional stresses and strains, stress
and strain-rate relationships for Newtonian and non-Newtonian fluids, conservation
equations (control volume analysis) for fluid flow, Reynolds number, and slow inertial and
turbulent flows. This course is tailored for students with interests in materials science and
engineering.

9.2.16 MSE3306: Céc tinh chit dién tir ciia vat liéu (MSE 304: Electronic Properties
of Mat'ls)

3TC
Nghién ctru cau tric va lién két dién tir ctia vat li¢u, sy dan dién trong kim loai va ban dan,
tinh chat cach dién va tur tinh cua vat ran.
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Study of the electronic structure and bonding of materials, electrical conduction in metals
and semiconductors, and dielectric and magnetic properties of solids.

9.2.17 MSE3316: Thi nghiém vét liéu I (MSE 307: Materials Laboratory I)

3TC

Cic bai thi nghiém c6 thé duoc tién hanh dong thoi hodc tiép sau cic mon MSE 301 va
MSE 305. Céc thi nghi¢m c6 sir dung kinh hién vi quang hoc, hién vi dién tir quét va cic ky
thuat do nhiét, nhi¢t dong. Gidi thi¢u sir dung céc thiét bi do trong phong thi nghiém.
Laboratory course to be taken simultaneously with or following MSE 301 and MSE 305.

Experiments using optical and scanning electron microscopy and various thermal and

thermodynamic measuring techniques. Introduction to use of laboratory test instruments.

9.2.18 MSE3326: Thi nghiém vat liéu I1 (MSE 308: Materials Laboratory II)

3TC

Cic thi nghiém vé tinh chat co hoc, cdc hién tugng van tai, tinh chat dién tir ctia vat lidu va
st dung kinh hién vi quang hoc, hién vi dién tir quét va pho hong ngoai.

Experiments characterizing mechanical, transport, and magnetic-electric properties of
materials.

9.2.19 MSE3406: Nhiét dong hoc vat liéu (MSE 401: Thermodynamics of Materials)
4 TC

Nghién ctru cdc nguyén 1y co ban cua nhiét dong hoc bao gdm ning lwgng, entropy va ning
lugng ty do. Mo ta cac dac tinh vi mo cua cac hé vat liéu khac nhau nhu trang thai can
bang, cdc pha, chuyén pha; nhin manh dén kim loai, ceramic, polymer va vat liéu dién ti.
Chu y dic biét dén viéc Gmg dung cic gian d6 pha; nhap mén nhiét dong hoc thong ké &
murc nguyén tu.

Examines basic thermodynamic principles including energy, entropy, and free energy;
describes the macroscopic properties of various materials systems such as equilibrium
states, phases, and phase transitions; emphasizes metals, ceramics, polymers, and
electronic materials. Particular attention is paid to the application of phase diagrams;

introduces the statistical interpretation of thermodynamics on the atomistic level.
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9.2.20 MSE3416: Cac qua trinh dgng hoc trong vat liéu (MSE 402 Kinetic Processes in
Materials)

3TC

Nghién ctru dong hoc cdc phan tng hod hoc; phuong trinh vén tdc, co ché phan tng; cdc
qud trinh van tai; cdc phuong trinh khuéch tan, khuéch tan nguyén tir va phan tir. Chuyén
pha; tao mam, két tinh, truot, phan huy spinodal. Nghién ctru cc hién tugng bé mit va lién
bé mit; thidu két, pht trién hat, hdi phuc va két tinh lai.

Studies kinetics of chemical reactions, rate equations, reaction mechanisms, transport
processes; diffusion equations, atomic and molecular diffusion. Phase transformations;
nucleation, crystallization, displacive, spinodal decomposition. Examines surface and
interface phenomena; sintering, grain growth, recovery and recystallization.

9.2.21 MSE3426: Tong hop vit liéu (MSE 403 Synthesis of Materials)

3TC

Cic kh4i niém co ban vé tong hop vat liéu. Nghién ctru cdc nguyén 1y vé tdng hop; cdc qué
trinh, cdc cach tiép can, phuong phédp luan tong hop va mau thir; cc phuong phap luin
trong tong hop vat lidu; polyme ho4, cdc qua trinh sol-gel, tong hop pha 16ng va hoi, cic
phan tng vt liéu kép, tong hop gy buic xa va tong hop khong ddi xing.

Studies fundamentals of the synthesis of materials. Examines principles of synthesis;
processes, approaches, synthetic methodology and probes; methodologies in materials
synthesis; polymerization, sol-gel processes, liquid and vapor phase synthesis, materials

coupling reactions, and precursor-derived, radiation-induced and asymmetric synthesis.

9.2.22 MSE3436: Xac dinh céu tric vi mdé (MSE 405: Microstructure Determination)
3TC

Céc khai niém co ban va irng dung céac loai kinh hién vi (tao anh) va nhiéu xa nham danh
gid cau tric vat 1y, cac loai quang phd danh gia cau tric hod hoc cua vat liéu ¢ mirc vi mo.
Studies the fundamentals and applications of various forms of microscopy (image

formation) and diffraction for characterization of physical microstructure of materials and
of various forms of spectroscopy for characterization of chemical microstructure.

9.2.23 MSE3446 Hanh vi co nhiét caa vit liéu (MSE 406 Thermal-Mech Behavior of
Materials)

3TC
Céc nguyén 1y co ban vé bién dang dan hoi, dan nhdt va bién dang déo cua vat li¢u, 1y
thuyét co s& ve tinh hoc va dong hoc cua Iéch; cdc co ché hod bén va hanh vi cua compozit;
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hanh vi ctia méi va pha huy; cdc khdi niém co ban vé hanh vi nhiét: nhiét dung, din né
nhiét, &6 dan nhiét; cac hiéu Gmg Gmg suat nhiét.

Studies fundamentals of elastic, viscoelastic and plastic deformation of materials,
elementary theory of statics and dynamics of dislocations, examines strengthening
mechanisms and behavior of composites; fracture and fatigue behavior, fundamentals of
thermal behavior: heat capacity, thermal expansion and conductivity; effects of thermal
stress.

9.2.24 MSE3456: Xir Iy s6 liéu (IE 300: Analysis of Data)

3TC

Ban chat clia cdc mo hinh xdc suat vé cac dit liéu quan sat dugc; cic mo hinh ham phan bo
lién tuc va roi rac; suy luan vé cdc tham s6 vii tru trén co s& cac gid tri mau; gidi thiéu vé céc
biéu d6 diéu khién, miu chip nhan, 1y thuyét do.

Nature of probabilistic models for observed data; discrete and continuous distribution
function models, inferences on universe parameters based on sample values, introduction to

control charts, acceptance sampling, and measurement theory.

9.2.25 MSE4106: Céc tinh chit co hoc tién tién ciia chit ran (MSE 440: Adv. Mech.
Prop. of Solids )

3TC

Kién thitc méi vé hanh vi co hoc clia chét ran; tinh déo clia tinh thé, 1éch mang, khuyéch tat
diém va bién gi6i hat, hanh vi ddo va mai, pha huy.

Advanced treatment of the mechanical behavior of solids,; examines crystal plasticity,

dislocations, point defects and grain boundaries, creep and fatigue behavior, fracture.

9.2.26 MSE4116: Gia cong kim loai (MSE 441: Metals Processing)

3TC

Cic qué trinh ndu chay, gia cong co, nhiét, bot va xir 1y bé mat ddi véi kim loai. Khai thac
kim loai, han kim loai, compozit kim loai va tdi sinh kim loai. Quan h¢ gitra qua trinh ché
tao voi t6 chirc t& vi hinh thanh va hanh vi cua céc cau tir kim loai duoc nhén manh.
Discussion of melt, mechanical, thermal, powder and surface processing of metals.
Extraction of metals, joining of metals, metal composites and metal recycling are also

reviewed. The relationships between the processing of metals, the microstructures that are
produced and the behavior of metal components are emphasized.
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9.2.27 MSE4126: Thi nghiém kim loai (MSE 442: Metals Laboratory)
3TC
Thi nghiém ning cao vé luyén kim. Anh hudng cta nhiét luyén; do co tinh; 6xy hod va an
mon; kim tuong cua mot s6 hop kim.

Advanced metallurgy laboratory. Examines effects of heat treatment; mechanical testing,
oxidation and corrosion; and metallography of selected alloys.

9.2.28 MSE4136: Thiét ké hop kim ky thuit (MSE 443: Design of Engineering Alloys)
3TC

Nghién ctru tmg dung céc nguyén 1y ciia khoa hoc va ky thuat vat liéu dé thiét ké, Iya chon
va ché tao cac hop kim ky thuat. Hoc vé céc loai hgp kim, thiét ké, anh hudng cua cac
nguyén to hop kim, quan hé gitta cong nghé ché tao vdi to6 churc — tinh chat; do an thiét keé.
Examines the application of science and engineering principles to the design, selection and
performance of engineering alloys. Studies alloy classes, design, effect of alloying elements,

relation to processing variables and structure-property relationships; design project.

9.2.29 MSE4156: An mon kim loai (MSE 445: Corrosion of Metals)

3TC

bién hod, nhiét dong hoc va dong hoc an mon; hanh vi ctia céc kim loai st va phi sat; tbe
do an mon; kiém sodt &n mon; bao vé catot va anot; an mon nhiét do cao; thur nghi¢m an
mon; cac phuong phédp gia cong dién hod. Pai hoc: 3 tin chi; sau dai hoc 3 hoac 4 tin chi.
Electrochemistry, thermodynamics and kinetics of corrosion; behavior of ferrous and non-

ferrous metals; corrosion rates, corrosion control; cathodic and anodic protection; high

temperature corrosion; corrosion testing.

9.2.30 MSE4346: Hién vi dién tir va thuyét nhiéu xa (MSE 481: Electron Microscopy &
Diff. Theory)

3TC

Ly thuyét va ing dung kinh hién vi dién tir truyén qua va nhiu xa; chd trong cho cdc mang

tinh thé. Quang hoc dién tir, hién tugng giao thoa, 1y giai sy tao hinh anh va van nhiéu xa,

chuan bi mau,...

Theory and application of transmission electron microscopy and diffraction with emphasis

on thin crystals; electron optics, interference phenomena, interpretation of images and

diffraction patterns, specimen preparation, etc.
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9.2.31 MSE4406: Thiét ké vat litu (MSE 395: Materials Design)
1 TC
Thiét ké cac thiét bi, d6i twong hoic hé thdng k¥ thuat khdc nhau. Nhém gdém 2-5 sinh vién
tir cdc don vi khdc nhau trong truong ciing 1am viée dé giai quyét cdc van dé lién quan dén
vat liéu dugc dé xuét tir sinh vién, giang vién hodc tir thyc té cong nghiép. Giai phdp dugc
dua trén kién thtrc, k¥ ning va kinh nghiém thiét ké thu luom duoc tir cdc hoc phan trudc
d6, phtt hop véi cdc tiéu chuan k§ thuat, cdc yéu cau thyuc té nhu céc yéu t6 vé tinh kinh té,
mdi truong, tinh cong nghé, my thuit, an toan y té, xa hoi va chinh trj.
Design of various engineering devices, objects, or systems. Teams of 2-5 students from
different concentrations within the department work toward the development of materials-
based solutions to problems originating from student, faculty, and industrial suggestions.
Projects will be guided by various faculty within the department, with the teams presenting
mid-term (oral) and final reports. Solutions are to be based on the knowledge, skills, and
design experience acquired in earlier course work and incorporate engineering standards
and realistic constraints including most of such factors as economic, environmental,
sustainability, manufacturability, ethical, health and safety, social, and political concerns.

9.2.32 MSE4416: Thiét ké qua trinh cong nghé (MSE 428: Process design)

3TC

Nhic lai c4c khdi niém co ban vé truyén nhiét va chuyén chat, thuyét diéu khién va phan tich
thong ké trong ngit canh cic qua trinh ché tao dién hinh trong cong nghiép vat liéu; bé sung
céc thuat toan so can thiét dé tinh toan trong thuc t€ k§ thuat. Trong khuon khé mot d6 an
thiét k€ ky thuat, phoi hop ing dung cdc nguyén 1y vé ché tao vat liéu, mat bang nha mdy,
thiét k€ 10 phan ting, cdc thiét bi ngoai vi, cung ting va tinh kha thi vé kinh té&.

Reviews the basic concepts of heat and mass transfer, control theory and statistical analysis
in the context of fabrication processes typical of materials industries, supplements the
numerical procedures and algorithms that constitute a computational repertoire adequate
for the engineering practice. In the frame of an actual engineering design project, the
combined application of the principles of materials processing, plant layout, reactor design,
peripheral facilities, logistics of supply, and economic feasibility are practiced.

9.2.33 MSE4426: Vit liéu composite (MSE 484: Composite Materials)

3TC

Gi01 thi¢u vé compozit nén kim loai va ceramic, nhén manh viéc tim hiéu quan h¢ gitra cong
ngh¢ ché tao voi cAu tric va tinh chat. Xem xét co s6 lya chon céac hé vat liéu nay véi cac
muc dich ing dung k¥ thuat khac nhau.
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Introduction to metal and ceramic matrix composites, with an emphasis on understanding
the interrelationships between processing, microstructure, and properties. The basis for
selecting these systems for different engineering applications is considered.

9.2.34 MSE4206: Nhap mon KH&KT Polyme (MSE 450: Intro to Polymer Sci. and
Eng.)

3TC

Céc vén dé co ban vé khoa hoc va k¥ thuat polyme. Cac dic tinh ctia dung dich polyme, xac

dinh trong lugng phan tlr va thé ciu tao. Hanh vi luu bién va dan hoéi nhét: hoi phuc va

chuyén bién, tinh dan héi ctia cao su. Tinh thé, hinh thdi va su bién dang ctia polyme tinh

thé. Hon hop va compozit. Phuong phédp ché€ tao.

Fundamentals of polymer science and engineering. Polymer solution properties,

conformation and molecular weight characterization. Rheological and viscoelastic

behavior: relaxations and transitions, rubber elasticity. Crystallinity, morphology and

deformation of crystalline polymers. Blends and composites. Methods of fabrication.

9.2.35 MSE4226: Thi nghiém Polyme (MSE 452: Polymer Characterization
Laboratory)

3TC

Khao sat vat liéu polyme bang thuc nghiém nham nghién citu cic khia canh phan tir, cdu

tric vi mo va vi mo trong cac dac tinh co hoc, nhiét, dién va quang ctia chiing. D6 4n theo

nhém 12 mot phan béit budc ciia mon nay.

Characterizes polymer materials experimentally to investigate molecular, microstructural,

and macroscopic aspects of their mechanical, thermal, electrical, and optical properties. A

team project is an integral part of this course.

9.2.36 MSE4236: Ky thuit chat déo (MSE 453 Plastics Engineering)

3TC

Nhéap mon k¥ thuét chat déo. Nghién ctru cac cau tir cua chat déo va ngan hang dit liéu; tinh
dan hoi nhdt, gidi han bén chay va pha huy; polyme duoc ting bén; tao hinh, thiét k€ (d6 4n)
va céc kién thic cap nhat.

An introductory course to plastics engineering. Examines components of plastics and data
banks; viscoelasticity, yield, and fracture; reinforced polymers; and forming, design
(project), and current advances.
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9.2.37 MSE4246: Vit Iy Polyme I: Céu triic & Tinh chit (MSE 455: Polymer Physics
I: Structure and Props.)

3TC

K§ thuat va ting dung cau tric tinh thé ctia polyme va quan sét hinh théi; nhiéu xa va phan

tdn neutron, 4nh sang, dién tlr va tia x; hién vi quang hoc va dién tir. Quan hé giita cong nghé

ché tao-hinh théi-tinh chat ctia polyme tinh thé, hop chat va déng polyme; tinh thé 16ng, déo

va condis; co ché bién dang va dic tinh dinh huéng; phuc hdi va chuyén bién; 1y thuyét két

tinh.

Techniques and applications of polymer crystal structure and morphology observation; x-

ray, electron, light and neutron scattering and diffraction; light and electron microscopy.

Morphology-processing-property relationships of crystalline polymers, blends and

copolymers; liquid, plastic and condis crystals; deformation mechanisms and orientation

characterization, relaxations and transitions,; crystallization theory.

9.2.38 MSE4256: Hoa ly Polyme (MSE 457: Polymer Physical Chemistry)

3TC

Gidi thiéu mot phan vé hod 1y co ban cac hé polyme. Tap trung vao thé ciu tao can bang,
céu triic, dac tinh va chuyén pha ctia dung dich polyme, chat 10ng néng chay mat do cao,
tinh thé 16ng, hén hop, co-polyme khdi, bé mat va mat phan cach, polyme dién tu.
Intermediate level introduction to the fundamental physical chemistry of polymer systems.
Focus is on equilibrium conformation, structure, properties and phase transitions of
polymer solutions, dense melts, liquid crystals, mixtures, block copolymers, surfaces and
interfaces, and electronic polymers.

9.2.39 MSE4266: Hoa hoc Polyme (MSE 458: Polymer Chemistry)

3TC

Téng quan hiéu biét va kiém tra cac phuong phap duoc sir dung dé tdng hop cc phan tir 16n.
Gidi thiéu ca hod hitu co mo ta va hoa hitu co co ché, bdi chiing lién quan t6i viéc tong hop
polyme.

Comprehensive overview and examination of the methods used to synthesize
macromolecules. Both descriptive and mechanistic organic chemistry, as it relates to

polymer synthesis, are discussed.

9.2.40 MSE4276: Co hoc Polyme (TAM 427: Mechanics of Polymers)

3TC
Hanh vi co hoc ctia polyme bdn tinh thé va vo dinh hinh; téng quan vé céu triic, dic tinh va
ché tao polyme; tinh dan hoi nhét tuyén tinh st dung cdc mo hinh co hoc va chong hinh
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Boltzmann; do tinh dan hoi nhét; hién tuong chay polyme; phd huy va su hinh thanh vét ran,
do dai va dap va do bén moi.
Mechanical behavior of amorphous and semi-crystalline polymers; overview of polymer
structure, properties, and processing; polymer linear viscoelasticity using Boltzmann
superposition and mechanical models; measurement of viscoelastic properties; polymeric

vield phenomena; fracture and craze formation; impact and fatigue.

9.2.41 MSE4306: Vit li¢u dién tir va qua trinh ché tao I (MSE 460: Electronic Matls &
Proc I, Semiconductors and Semiconductor Processing)
3TC
Gidi thiéu cho sinh vién nam cu6i va sinh vién mdi t6t nghiép vé khoa hoc, k§ thuat va ché
tao ban dan. Cau tric va hod hoc ban dan lién quan t6i cac dac tinh quang va dién tur. Bao
gdém: ban din duoc ché tao nhu thé nao va lam thé ndo dé kiém sodt qua trinh ché tao nham
dat dugc cac dac tinh mong mudn cua vat liéu; thiét k& va ché tao vat liéu mdéi nhu thé nao
dé dat dugc céc tinh chat st dung t6t clia céc thiét bi dién tu.
Introduces senior engineers and new graduate students to the materials science,
engineering, and processing of semiconductors. The structure and chemistry of
semiconductors are related to the electronic and optical properties. Includes: how
semiconductors are produced and how to control processing to achieve desired materials
properties; how to design and produce novel materials to obtain superior performance from
electronic devices.

9.2.42 MSE4316: Vit li¢u dién tir va qua trinh ché tao II (MSE 461: Electronic Matls
& Proc II, Non-semiconductor materials and processing)
3TC
Nhap mon khoa hoc, k¥ thuat va ché tao cac vat liéu in vi mo, chat dan va chat dién moi cho
céc ting dung dién tr. Mon hoc nay sir dung céc khdi niém dugc phét trién trong khoa hoc
vat liéu dé hiéu duoc tai sao mot s vat liéu c¢6 thé 1am chat din va chat dién moi trong khi
mot s6 vat lieu khac lai khong thé. Cho thdy céc van dé vé san xuat ¢ thé dugc khic phuc
nhu thé nao néu thi€t k& va xac 1ap quy trinh cong nghé phu hop. Panh gia mot so ky thuat
ché tao duoc sir dung hién nay dé san xuat cdc mach vi dién tlr trong quéa trinh boc kim loai,
tao chat dién moi va in.
Introduction to the materials science, engineering, and processing of microlithographic
materials, conductors and dielectrics for electronic applications. The course makes use of
the concepts developed in materials science to understand why certain materials make
acceptable contacts and dielectrics while others do not. Demonstrates how manufacturing

problems can be overcome with careful materials design and processing. Examines some of
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the processing techniques commonly used in microelectronic circuit manufacture during
metallization, dielectric formation and lithography.

9.2.43 MSE4326: Thi nghiém Vit liéu dién tir (MSE 462: Electronic Materials Lab)
3TC

Gi6i thiéu cho sinh vién nam cudi va sinh vién mdi t6t nghiép vé ché tao, phan tich va dac
tinh cua vat liéu mang mong qua viéc ph6i hop bai giang va thuc nghiém. Bao gom ca
nguyén 1y va thuc hanh: a) ngung tu vat liéu mang mong bang boc hoi trong chan khong, cac
qud trinh phan tdn va plasma; b) bi€n d6i cac dic tinh bang phan ting nhiét, x{r Iy bé mat
v.v...va c¢) danh gid cac dac tinh then chot nhu d6 dan dién, cac tinh chét quang, tng suét.
Ciac phuong phép t6i uu ho t6 chiic t€ vi cia mang va céc dac tinh k§ thuat bing cach phat
trién hinh thdi dugc nhan manh. Sinh vién ciing s& 1am d6 an doc lap.

Introduces seniors and new graduate students to the fabrication, analysis and properties of
thin film materials through a combination of lectures and experiments. Covers both the
principles and practice of: (a) deposition of thin film materials by vacuum evaporation,
sputtering and plasma assisted processes: (b) modification of properties by thermal
reaction, surface treatment, etc., and (c) characterization of key properties including
electrical conductivity, optical properties, and stress. Methods to optimize the film
microstructure and engineering properties via growth techniques are emphasized. Students

also undertake an independent project.

9.2.44 MSE4356: Thiét bi dién tir ban din (ECE 440: Solid State Electronic Devices)
3TC

Vat liéu ban dan, cac dac tinh dién tr cia ching va ting dung trong cac thiét bi dién t; noi
mach p-n; transistor; transistor hiéu tng trudng ndéi va cac thiét bi MOS; gidi thiéu vé mach
tich hop.

Semiconductor materials and their electronic properties and applications to electronic
devices; p-n junctions; transistors, junction field effect transistors and MOS devices, and

introduction to integrated circuits.

9.2.45 MSE4506: Vat liéu nano (3.153: Nanoscale Materials, MIT Course)

3TC

Gidi thiéu nhitng thanh tuu méi nhat vé téng hop, méu in va dénh gid vat liéu nano, nhitng
dac tinh vat 1y va dién tr cia ching. Cac vat liéu dugc gidi thiéu bao gom ban dan va céc
phan tr nano kim loai, day nano, 6ng cacbon nano, cacbon fulleren, cac phan tir nano va
dendrime hitu co. C4c khdi niém co ban vé vat Iy va hod hoc bé mat duoc sir dung dé giai
thich cdc nguyén tac lam viéc cua céc thiét bi nhu transisto nano va senso nano.
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Introduction to the most recent advances in the synthesis, lithographic patterning and
characterization of nanomaterials and to their physical and electronic properties. The
materials presented include semiconductor and metal nanoparticles and nanowires, carbon
fullerenes and nanotubes, organic nanoparticles and dendrimers. Fundamental concepts of
surface physics and chemistry used to explain the working principles of devices such as
nanotransistors and nanosensors.

9.2.46 MSE4516: Cong nghé ché tao nano (3.155J: Nano Processing technology, MIT
Course)

6 TC

Mon hoc nay gidi thiéu 1y thuyét va cong nghé ché tao & mic vi mo/nano. Do tinh lién

nganh cua mon hoc, né s&€ bao gdm cédc khai niém tir rat nhi€éu mon k§y thuat (dién, vat liéu,

co khi, hod hoc) va khoa hoc. Trong 16p hoc s€ thao luan vé céc ky thuat ché tao co ban nhu

khuéch tan, ngung tu khi hod hoc, ngung tu khi vat 1y, tim thuc va boc kim loai.

This course introduces the theory and technology of micro/nano fabrication. Because of the

interdisciplinary nature of the subject, its content includes concepts from many disciplines

in engineering (electrical, materials, mechanical, chemical) and science. In lecture, we will

discuss the theory of basic processing techniques, such as diffusion, oxidation,

photolithography, chemical vapor deposition, physical vapor deposition, etching, and

metallization.
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GS. Than Pirc Hién*
TS. Lé Thi Chiéu
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ThS. Nguyén Vin Dirc Khoa KH&CN Vit liéu
KS. NguyéNn Quy Bdu
30 | MSE3206 Pha va quan hé pha | PGS. Nguyén Vin Chi (CV)
TS. Nguyén Vin Hién
TS. Phing T6 Hang
KS. Ng.T.Van Thanh
31 | MSE3126 Co hoc vat liéu GS. Ng. Trong Giing
TS. L& Thai Hung
ThS. Ng. Bang Thuy
32 | MSE3406 Nhiét dong hoc vat | PGS. Trwong Ngoc Than
ligu TS. Tran Thi Thu Hién
Th.S. P.L.Di¢u Quynh Khoa KH&CN Vit liéu
ThS. Bé Thi Mai Dung
33 | MSE3226 Giéi thiéu vatlisu | TS. Phung Té Hang
ky thuat ThS. Nguyén Quyét Thing
KS. Ng.T.Van Thanh
34 | MSE3446 Hanh vi co nhiét cua | PGS. Pao Minh Ngirng
vat liéu PGS. Pao Hong Bach
ThS. Ng. Bang Thuy
35 | MSE3316 Thi nghiém vatliéu | ThS. Nguyén Anh Son
[ ThS. Pham Mai Khénh
36 | MSE3456 Xir 1y s6 liéu Khoa CNTT
37 | MSE3426 Tong hop vat lidu Khoa CNHH
38 | MSE3416 Céc qué trinh dong | PGS. Nguyén Hong Hai
hoc trong vat li¢u TS. Nguyén Vin Hién Khoa KH&CN Vit ligu
ThS. Pham Mai Khdnh
39 MSE3396 Céc tinh cht dién tir | TS. Nguyén Phiic Dwong* SITIMS
cua vat liéu TS. Ping Dirc Vuwong** , N
N ** Vién Vat 1y ky thuat
KS. Nguyén Anh Phiic Durc**
40 | MSE3436 Xic dinh ciu tric vi | GS. P8 Minh Nghiép
mo ThS. Ng. Quyét Thing
ThS. Nguyén Ngoc Minh
41 | MSE3326 Thi nghiém vat liéu | ThS. Pham Mai Khanh Khoa KH&CN Vit liéu
II ThS. Tran Dtc Huy
42 | MSE4106 Cic tinh chét co GS. Nguyén Trong Giang
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hoc tién tién cua chat ran

TS. Nguyén Vin Hai
ThS. Ng. Bang Thuy

43

MSE4116 Gia cong kim loai

GS. Ng. Vian Thii (c6 van)

PGS. Nguyén Hiru Diing
PGS. Pinh Quang Nang
ThS. Tran Birc Huy

44

MSE4126 Thi nghiém kim loai

ThS. Nguyén Vin Dirc
ThS. Tran Bic Huy

45

MSE4136 Thiét ké hop kim k¥
thuat

PGS. Pao Hong Bach
PGS. Nguyén Vin Tu
ThS. Ng. Hong Hdi

Khoa KH&CN Vit liéu

46

MSE4346 Hién vi dién tir va
thuyét nhiéu xa

PGS. Nguyén Vin Tw
TS. Phiing T6 Hang

TS Nguyén Anh Tuén*
ThS. Nguyén Ngoc Minh
ThS. Luong Huu Bac*

Khoa KH&CN Vit liéu
*ITIMS

47

MSE4156 An mon kim loai

GS. P4 Minh Nghi¢p
TS. Nguyén Anh Tuin*
TS. Nguyén Quy Bau
ThS. Ng.A. Son

ThS. P.M.Khdnh

Khoa KH&CN Vat liéu
*ITIMS

48

MSE4406 Thiét ké vat liéu

TS. Lé Thi Chiéu
TS. Piao Hong Bich
PGS. Nguyén Vin Tu
ThS. P.M.Khdnh

ThS. N.A. Son

ThS. Ng. H. Hai

ThS. B. T. M. Dung
ThS. T. N. Minh

ThS. Ng. P.Thuy

Khoa KH&CN Vit liéu

49

MSE4416 Thiét ké qu4 trinh
cong nghé

Khoa CNHH

50

MSE4426 Vat li¢u composite

GS. Ng. Khic Xwong
TS Hoang Nam***
ThS. Nguyén Ngoc Minh

Khoa KH&CN Vit liéu

*** Trung tam Polyme

51

MSE4146 Luyén kim va han

TS. Bui Anh Hoa
ThS. P.L.Diéu Quynh

Khoa KH&CN Vit liéu
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KS. Ngé Quoc Diing

52 | MSE4356 Vit li¢u nano GS. D6 Minh Nghiép .
Khoa KH&CN Vit liéu
TS. Pham Thanh Huy*
N *ITIMS
ThS. Nguyén Ngoc Minh
53 | MSE4176 Qua trinh dong dic | PGS. Nguyén Hong Hai
ThS. Pham Mai Khanh Khoa KH&CN Vit liéu
ThS. Tran Pirc Huy
54 | MSE4436 M6 phéng muc A
o Vién VLKT
nguyen tu
55 | MSE4446 Lya chon vat ligu ky | PGS. Nguyén Van Tw
thuat TS. Pao Hong Béich
ThS. Pham Mai Khdnh
56 | MSE4186 Co hoc vat liéu GS. Ng. Trong Giing
composite GS. Ng. Khic Xuong _
Khoa KH&CN Vit liéu

ThS. Ng. Bang Thuy

57

MSE3070 Cong ngh¢ vat li¢u

GS. Ng. Vian Thiéi (c6 van)
PGS. Dinh Quang Ning
PGS. Nguyén Hiru Diing
Th.S Nguyén Hong Hdi

58

MSE4206 Nhap mon KH&KT
Polyme

PGS. TS Bui Chuwong
TS. Nguyén Huy Ting
Ths. Ng. Pham Duy Linh

59

MSE4226 Thi nghiém Polyme

TS. Pham Ngoc Lan
TS. Bach Trong Phic
Ths. Tran Hai Ninh

60

MSE4236 K§ thuat chat déo

TS. Ngo Manh Long
PGS. TS Thai Hoang
TS. Nguyén Thanh Liém

61 | MSE4246 Vat Iy Polyme I: TS. Nguyén Huy Tung
Cau tric & Tinh chat PGS. TS. Ta Phuong Hoa
Ths. DBang Viét Hung
62 | MSE4256 Hoa 1y Polyme PGS. TS P6 Truong Thién
63 | MSE4266 Hod hoc Polyme Ths. Tran Hai Ninh
Ths. Nguyén Chau Giang
64 | MSE4276 Co hoc Polyme
65 | MSE4426 Vat li¢u composite

TS. Hoang Nam

Trung tam Polyme

Ths. Tran Trung L&
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KS. Pham Gia Hudn

66 | MSE4286 Co hoc Composite
67 | MSE4296 K¥ thuat bao bi
68 | MSE4306 Vat liéu dién tir va PGS. Vii Ngoc Hung ITIMS
qué trinh ché tao I TS Truong Thi Ngoc Lién Vién VLKT
ThS Phi Van Toan Vién VLKT
69 | MSE4316 Vit li¢u dién tir va TS Trinh Quang Thong Vién VLKT
qué trinh ché tao II PGS Vii Ngoc Hing ITIMS
ThS Pé Ngoc Tram Vién VLKT
70 | MSE4326 Thi nghiém Vit TS Nguyén Vin Hiéu ITIMS
liéu dién tir TS Nguyén Ngoc Trung Vién VLKT
KS Nguyén Vin Toan ITIMS
71 | MSE4356 Thiét bi dién tirban | TS Lé Tuén
dan TS Pang btc Vuong Vién VLKT
KS Mai Hitu Thudn
72 | MSE4516 Cong nghé ché tao TS Nguyén Hiru LAm Vién VLKT
nano TS Nguyén Ngoc Khiém ITIMS
KS Tran Nhdt Quang Vién VLKT
73 | MSE4376 Vat 1y nguyén tir va | PGS. Pd Phuong Lién
1y thuyét luong tir GS. Neuyén Vién Tho
ThS Nguyén Thi Thirong
74 | MSE4386 Vat 1y lugng tir I GS. Nguyén Vién Tho
TS Nguyén Thanh Hai
ThS Lé Bd Nam
Vién VLKT
75 | MSE4396 Vit 1y lugng tir II PGS. Vii Ngoc Tuéc
TS Nguyén Thanh Hai
ThS Lé Bd Nam
76 | MSE4336 Gom dién tir GS. Vo Thach Son
TS Nguyén Tuyét Nga
ThS Nguyén Hoang Thoan
77 | MSE4366 Ly thuyét va ché tao | PGS. Nguyén Dirc Chién Vién VLKT
thiét bj IC TS. Nguyén Vin Hiéu ITIMS
ThS Pang Thanh Lé ITIMS
78 | MSE4526 Co hoc nano cho vat | TS Mai Anh Tuin ITIMS
li¢u va vat li¢u sinh hoc TS Trinh Quang Thong Vién VLKT




11 CO SO VAT CHAT PHUC VU PAO TAO - Teaching facilities

11.1 Danh muc cac phong thi nghiém phuc vu dao tao

11.1.1 CAC PTN HIEN CO

TT

Tén phong thi nghiém

Pon vi quan ly

Phuc vu cac mén hoc

1

PTN Cong ngh¢ Vat liéu kim
loai

Khoa Khoa hoc va cong
nghé vat li¢u

C6 thé phuc vu hau hét céc
mon hoc thudc chuyén
nganh Metals

PTN Hién vi dién tu

Trung tam nghién cuu Vat
liéu hoc

MSE481/MSE4346
Electron Microscopy and

Diffraction

MSE307/MSE3316
Materials Science and

Engineering Lab I

MSE308/MSE3326
Materials Science and

Engineering Lab II

PTN Ly thuyét Luyén kim

Khoa KH&CN VL

TAM233/MSE4146

PTN Cong nghé Luyén kim

Khoa KH&CN VL

MSE307/MSE3316
MSE3070
Metal Material

Technology

PTN Luyén kim bt va
compOzit

Khoa KH&CN VL

MSE484/MSE4426
TAM?233/MSE4146

PTN vé Vat liéu 1am khuén
PTN Cong nghé va Hop kim
dac

Khoa KH&CN VL

MSE441/MSE4116
MSE442/MSE4126

PTN Kim loai hoc

Khoa KH&CN VL

MSE201/MSE3206
MSE402/MSE3416
MSE280/MSE3226
Mse405/MSE3436

PTN M6 hinh héa va nghién
clru cu tric

Khoa KH&CN VL

MSE443/MSE4136*
MSE395/MSE4406
MSE486/MSE4

PTN Cong nghé¢ Cén kim loai

Khoa KH&CN VL

MSE441/MSE4116
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MSE442/MSE4126
10 | Phong M6 phong so cac qua Khoa KH&CN VL MSE440/MSE4106
trinh gia cong ap luc
11 | ¢ Xuwong Nhiét luyén Khoa KH&CN VL Thuc hién cac bai thi
e Xuong thuc nghiém Gia nghiém va thuc hanh
cong ap luc
e Xudng thuc hanh dic
12 | Phong Cdng nghé Micro va Vién ITIMS MSE 462/MSE4326
Nano Electronic Materials
Laboratory
PHYS 487 / MSE 4396
IC Device Theory &
Fabrication
3.155J/MSE4516
Micro/Nano Processing
Technology
13 | Phong Cong nghé¢ Mang Mong Vién Vat ly Ky thuat MSE 462/MSE4326
Electronic Materials
Laboratory
14 | Phong Phan tich & Po ludong Vién Vat ly Ky thuat MSE 462/MSE4326
Vat ly Electronic Materials
Laboratory
15 | Cac PTN cua TT Polyme Trung tam Polyme Cac mon hoc thuéc chuyén

nganh “Polymers”

11.1.2 CAC PTN GIANG DAY (TEACHING LABS) DU KIEN SE XAY DUNG

TT

Tén phong thi nghiém

Pon vi quan ly

Phuc vu cac mén hoc

PTN Khoa hoc va Ky thuat vat
liéu I

Khoa Khoa hoc va cong
nghé vat liéu

MSE307/MSE3316
Materials Science and

Engineering Lab I

PTN Khoa hoc va Ky thuat vat
liéu II

Khoa Khoa hoc va cong
nghé vat li¢u

MSE308/MSE3326
Materials Science and

Engineering Lab II




37

ngh¢ vat liéu
2. TT Polyme

3 | PTN Khoa hoc va Ky thuat vat | 1. Khoa Khoa hoc va cong MSE462/MSE4326
liéu III ngh¢ vat licu Electronic Materials
2. ITIMS Laboatry
4 | PTN KJ¥ thuat kim loai Khoa Khoa hoc va cong MSE441/MSE4116
nghé vat li¢u Metals Processing
MSE442/MSE4126
Metals Laboratory
5 | PTN Polyme 1. Khoa Khoa hoc va cong MSE452/MSE4226

Polymer Laboratory

11.2 Thu vién

=  Thu vién di¢n tu cua truong PHBK Ha No6i

= Thu vién sich gido trinh va tai liéu tham khao chuyén nganh (bang tiéng Anh) dat
tai cac don vi tham gia giang day va khoa chuyén nganh.

PHE DUYET

Ngay

CUA BQ GIAO DUC VA PAO TAO
(Theo Quyét dinh s6 /QD- BGDPT

ngay 28 thiang 12 nam 2006)
KT. BQ TRUONG
THU TRUONG

Banh Tién Long

thang 11 nam 2006

HIEU TRUONG



