TRUONG DAI HOC SUPHAM KY THUAT  Nganh dao tao: Co dién tir, Co khi ché tao
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KHOA CO KHi CHE TAO MAY va tri tu¢ nhan tao
Trinh d¢ dao tao: Pai hoc

Dbé Cuong chi tiet hoc phan
(Ké hoach giang day)
1. Tén hoc phén: Toan tmg dung co khi
Ma hoc phan: AMME 131529

2. Tén Tiéng Anh: Applied Mathematics in Mechanical Engineering
3. S6 tin chi: 3 tin chi (3/0/6) (2 tin chi 1y thuyét, 1 tin chi giai bai tap tai 16p, 6 tin chi tu

hoc)
4. Giang vién phu trach hoc phan:

1/ TS. Ha Lé Nhu Ngoc Thanh

2/ TS. Nguyén Vii Lan

3/ TS. Vii Quang Huy

4/ PGS.TS. Pham Huy Tuan
S. Piéu ki¢n tham gia hoc tip hoc phin:

hoc phan tién quyét: Toan A1, A2, A3

hoc phén trude: VatLy 1,2
6. Mo ti hoc phén:
Hoc phan cung cap cho sinh vién klen thire vé cac phuong phap bién d6i Laplace, phwong phap
tinh gan dung nhu Euler, Euler cai tién, Runge-kutta dé giai phwong trinh vi phén; cac phuong
phap tinh tich phan s0; cac phuong phap noi suy nhu Lagrange, Newton, Spline; cac kién thirc vé
dai sO tuyén tinh nhu ma tran, dinh thirc, hé thong tuyen tinh,..., vd phuong phéap sir dung phan
mém toan hoc MATLAB/Simulink dé tinh toan, kiém chimg ket qua. T do c6 kha nang van
dung cac kién thirc va cac phuong phap s6 da hoc trong viéc mo hinh hoa hé thdng, phén tich,
udc lugng tim dap tng cua h¢ thong k¥ thuat, va giai quyét cac bai toan c6 lién quan trong linh
vuc co khi, co dién tr mét cach hi€u qua va chinh xéc.

7. Chuén diu ra cia hoc phan (CLOs)

CLOs MB& ta (Sau khi hoc xong hoc phan nay, nguoi hoc cé thé) ELO(s) | TBDNL
/PI(s)

CLO1 | C6 kha ning ap dung cac phuong phap bién ddi Laplace va cac
phuong phap s6 gan ding (Euler, Euler cai tién, Runge-Kutta) dé
gidi cac bai toan phwong trinh vi phan dugc moé hinh hoéa tr
cac hé théng co khi, co dién tur.

PI1.2 3

CLO2 | C6 kha ning so sanh, phin tich, danh gia két qua giai phuong
trinh vi phan cia cac phuong phap tinh (Euler, Euler cai tién, | PIL.3 4
Runge-Kutta) va phuong phap Laplace.

CLO3 | Co kha nang ap dung cac phwong phap néi suy da thirc
(Lagrange, Newton, Spline) dé wdc lwgng gia tri dap ing cuah¢ | PI1.2 3
thong ky thuat.




CLO4 | C6 kha ning ap dung cac kién thirc vé ma trdn nhu dinh thirc
cua ma trdn, ma trdn nghich ddo, tri riéng, véc to riéng,..., dé PI1.2 3
gidi dwgc cac bai toan k¥ thuat lién quan dén dinh thirc ma tran.
8. Noi dung chi tiét hoc phin theo tuin:
‘ CPR ngh Phuong Ph‘;‘;’“
Tuan Noi dung hoc o phap g phap
A nang danh
phan day hoc iy
lIwe gia
Chuwong 1: PHEP BIEN POI LAPLACE
A/ Cac ngi dung va PPGD chinh trén 16p: (3)
Noi dung GD Iy thuyét:
— Dinh nghia Laplace CLOL | 3 Thuyet Bai
trinh | ki€m tra
—  Céc tinh chit co ban ctia phép bién doi
Laplace
12 — Phép bén d6i Laplace ngugc va tinh chat.
34 |- Ung dung bién ddi Laplace dé giai phuong
trinh vi phan dang co ban
— Ung dung Laplace dé giai cac bai toan trong
linh vuc co khi va co dién tir (Hé
Mass-spring-damper, h¢ con lac don, h¢ banh
rang, hé bon nudc,...)
B/ Cic ndi dung cin tu hoc & nha: (6)
— Baitdp
Chwong 2: GIAI PHUONG TRINH VI PHAN
BANG PHUONG PHAP SO
A/ Tém tit cac ND va PPGD chinh trén 16p: (3) | CLO1 | 3 Thuyét | Bai
Noi dung GD 1y thuyét: CLO2 | 4 trinh | kiém tra
- Gidi thi¢u
— Phuong phap Euler
— Phuong phap Euler cai tién
5,6

— Phuong phap Runge-Kutta (bac 3-4)
— Bai tap ing dung

- St dung MATLAB lap trinh, kiém tra két qua

B/ Cac ndi dung cén tw hoc ¢ nha: (6)

- Baitap




7,8,
9,10

Chuwong 3: PA THUC NQI SUY

A/ Tém tit cac ND va PPGD chinh trén 16p: (3)
Noi dung GD ly thuyét:

— Gioi thi¢u

— Da thtc ndi suy Lagrange

— Da thtc ndi suy Newton

— NOoi suy Spline: linear spline, quadratic spline
— Bai tap ting dung

—  Str dung MATLAB lép trinh, kiém tra két qua

CLO3

Thuyét
trinh

Bai
kiém tra

B/ Cac néi dung cén tw hoc ¢ nha: (6)

- Baitap

11,12

13
14,15

Chwong 4: PAI SO TUYEN TINH

A/ Tém tit cac ND va PPGD chinh trén 16p: (3)
Néi dung GD Iy thuyét:

— Ma tran, cac tinh chat cia ma tran, ma tran

chuyén vi, symmetric, skew-matrix,
orthogonal matrix

— Phép cong, trir, nhan hai ma tran
— Rut gon ma tran (Reduced row echelon form)

—  Hé théng tuyén tinh thuan nhit va khong thuan
nhit

— Hang cua ma tran, ma tran nghich dao, tinh

chit ciia ma tran nghich dao

— Ma tran A=LU (LU factorization)

— Dinh thirc, Eigenvalue, Eigenvector
— Diagonalisation of matrix

— Bai tap Uing dung

- St dung MATLAB tinh toan kiém tra két qua

CLO5

Thuyét
trinh

Bai
kiém tra

B/ Ciac ndi dung cin ty hoc ¢ nha: (6)
- Bai tép




9. Phwong phap giang day:
Phuong phap thuyét trinh
Phuong phéap thdo ludn nhém
10. Panh gia sinh vién:
— Thang diém: 10
— K& hoach kiém tra/danh gia:
Thoi TDN . Congcu | .. .a
TT Noi dung dgiém [cLos | L | PPAah G ngia | T11¢
gla @ (%)
Panh gia qua trinh 50
| dung Lapince sist shien ~ Kiemtra | poipian
Lan | | CUN8 bapace BAIPIUONS | pyan4 | cLO1 | 3 | vibttren 20
trinh vi phan va céc bai toan A tra
co khi, co dién tir glay
T'1nh gan giung phuong tr,lnh Kidm tra L
Lan2 | Vi phén bang phuong phap Tuin 7 CLO1 4 Vit trén Bai kiém 15
Euler, Euler cai tién, CLO2 3 4 tra
Runge-Kutta glay
Str dung cac phuong phép ndi q
. suy da thire (Lagrange, ‘ Kiém tra Bai kidm
Léan 3 | Newton, Spline) dé du doan | Tuan 9 | CLO3 3 viét trén tra 15
dap g cua cac hé thong k§ giay
thuat.
Thi cuoi ky 50
, Tuan | CLOI | 3 q
) - Noi dung bao quat tat ca cac | 16-20 [ CLO2 4 Kiém tra Bai kidm
Lan 4 | chuong da hoc. CLO3 3 viét trén tra 50
CLO4 3 giay
CLOS5 3
CDR Noi dung gidng day Hinh thirc kiém tra
hoc phan 5 ; : 5
0C p Chuong | Chuong | Chuon | Chuong [ Chuong Lan 1| Lan2 | 1an3 |Lan 4
1 2 g3 4 5
CLO1 X X X X X
CLO2 X X X
CLO3 X X X
CLO4 X X
CLOS X X
11. Tai liéu hoc tap

— @ido trinh chinh:

[1]. Peter V. O’neil, Advanced Engineering Mathematics, Thomson, 7" edition, 2012.
[2]. Merle C. Potter, Advanced Engineering Mathematics, Springer, 4™ edition, 2019




[3]. Richard L. Burden and J. Douglas Faires, Numerical Analysis, Brooks/Cole, 9" edition,
2011.

[3]. Steven C. Chapra, Numerical Methods for Engineers, Mc Graw Hill, 7" Edition, 2021.
- Bai giang tom tit cua giang vién giang day toan ing dung

12.  Théng tin chung
Dao dirc khoa hoc:

Sinh vién phai tudn thu nghiém cac quy dinh ’Vé Pao duc khoa hoc ciia Nha trudng (sd
1047/QD-DHSPKT ngay 14/3/2022). Nghi€ém cam bat ky hinh thirc dao van (sao chép) nao trong
qué trinh hoc ciling nhu khi lam bao c4o hay thi ctr. Moi vi pham vé dao dtrc khoa hoc ctia SV sé
duoc xu ly theo quy dinh.

Luwu y thay déi:

Cac thong tin trong DCCT nay c6 thé bi thay ddi trong qua trinh giang day tuy theo muyc
dich ciia GV. SV can cdp nhat thuong xuyén thong tin ctia 16p hoc phan da dang ky.
Quyén tac gia:

Toan b noi giung giang day, tai li¢u hoc tap cua hoc phﬁn nay dugc bao v¢ bdi quy dinh vé
S6 hiru tri tu¢ (s6 934/QD-DHSPKT ngay 12/3/2020) cua truong BH SPKT TPHCM. Nghiém
cam bat ky hinh thirc sao chép, chia s¢ ma chua dugc sy cho phép cua tac gia.

13. Ngay phé duyét l1an dau:
14. Cép phé duyét:

Trwéng khoa Trwéng BM Nhom bién soan

15. Tién trinh cip nhat PCCT

No6i Dung Cap nhat DCCT 1an 1:  <ngdy/thdng/nam> | <nguwoi cdp nhdt ky va ghi ré ho tén>

T trudng Bo mén:
No6i Dung Cap nhat DCCT 1an 2:  <ngdy/thdng/ndm> <Pa doc va thong qua>




