TRUONG PAI HOC SAO PO
KHOA: CO KHI

1.Tén hec phan: Tbi uu hoa qua trinh gia cong cat got
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CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phac

PE CUONG CHI TIET HQC PHAN
Trinh d§ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

2. M& hoc phan: KTCOKHI 012

3.56 tin

chi: 3 (2,1)

4.Trinh d¢ cho Hoc vién: Nam th hai

5.Phan bé thei gian:
- Lén 16p: 30 tiét ly thuyét, 30gio thuc hanh
- Tu hoc: 90 gio
6.Piéu kién tién quyét: Khang
7. Giang vién
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email
8. | TS. Nguyén Vin Hinh 0988.653.121 | nguyenvanhinhck@gmail.com
9. | TS. ViiHoa Ky 0905402122 | vuhoaky@gmail.com

8. M6 ta ndi dung ciia hoc phan

Hoc phan trang bi cho hoc vién kién thirc chuyén sau vé phuong phéap xay dung
ham muc tiéu va cac rang budc trong qua trinh gia cong cat got. Noi dung tap trung vao
viéc &p dung cac phuong phap thiét ké thuc nghiém (DOE) hién dai nhu Taguchi, Bé
mat dap ung (RSM) dé xay dung mé hinh toan hoc. Bong thoi, hoc phan hudéng dan s
dung cé4c thuat toan téi uu hoa (nhu giai tich, di truyén GA, hoic PSO) va phan mém
chuyén dung (Minitab, Design-Expert, MATLAB) dé tim ra bo thdng s6 cong nghé tdi
vu (van téc cat, luong chay dao, chiéu sau cat...) nham dat duoc cac muc tiéu vé chat

lugng bé mit, ning suat hozc chi phi gia cong thap nhat.

9. Muc

tiéu va chuin dau ra hec phan

9.1.Muc tiéu

Muc tiéu hoc phan théa man muc tiéu caa chuong trinh dao tao:

Muc Murc d6 | Pap vng muc
tié.u M0 ta muc tiéu theo thang tiéu caa
do Bloom CTDbT
MT1 Kién thirc
Phan tich dugc moi quan hé phic tap giira
cac thdng so cong nghé (van toc cat, budc
MT1.1 | tién, chiéu sau cét, hinh hoc dao) va cac chi 4 [PO1]
tiéu danh gia qua trinh gia cong (nham bé
mat, luc cat, nhiét dg, tuoi tho dao).
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Muc
tiéu

M0 ta muc tiéu

Mirc d6
theo thang
do Bloom

Pap &tng muc
tiéu ciaa
CTDPT

MT1.2

Van dung dugc co so ly thuyét cua cac
phuong phap thiét ké thuc nghiém hién dai
(Taguchi, Bé mit dap ung - RSM) dé xay
dung ké hoach thuc nghiém trong gia cong
co khi.

[PO1]

MT1.3

Xay dung va danh gia duoc do tin cay caa
cac md hinh toan hoc (phwong trinh hoi
quy) mé ta hanh vi cua qua trinh cit got lam
co s& cho bai toan téi wu hoa.

[PO1]

MT2

KY¥ niang

MT2.1

Van dung thanh thao cac cong cu phan
mém chuyén nganh (Minitab, Design-
Expert) dé thiét ké ma tran thuc nghiém
(DOE) theo cac phuong phap Taguchi hodc
Bé mit dap tng (RSM).

[PO2]

MT2.2

Thuc hién dugc viéc phan tich phuong sai
(ANOVA) va xu ly sb liéu théng ké dé
danh gia mirc @6 anh huong cua cac théng
s6 dau vao dén chat luong dau ra.

[PO2]

MT2.3

Ap dung duoc cac giai thuat toi uu hoa
(Ham mong doi, Di truyén - GA, hoic
Solver) dé giai quyét bai toan téi wu da muc
tiéu (vi du: T6i thiéu hda nham bé mit dong
thoi t6i da hoa nang suat) trong diéu kién
san xuat cu thé.

[PO2]

MT3

Mikc tw cha va trach nhiém

MT3.1

Chu dong nghién cutu tai liéu chuyén sau,
tu xay dung duoc dé cuong thuc nghiém va
ra quyét dinh doc lap dé giai quyét cac van
dé phét sinh trong qua trinh t6i wu hoa.

[PO3]

MT3.2

C6 ning lyc to chic va diéu phoi nhoém lam
viéc dé trién khai céc thi nghiém gia cong
phtic tap; bao vé dugc quan diém ky thuat
ctia minh trudc tap thé.

[PO3]

MT3.3

Cam két tinh trung thyc tuyét doi trong xir
ly s6 liéu khoa hoc; tuan thu nghiém ngat
quy dinh an toan lao dong va hudng toi cac
giai phap san xuét xanh (tiét kiém ning
lugng, giam thai).

[PO3]

9.2. Chudn dau ra
Sy phu hop cua chuan dau ra hoc phan véi chuin dau ra caa chuong trinh dao tao:
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Mirc d6
theo -
h(;?)ﬁa N M6 ta CDR hoc phan th;\:g DaC%:%gT%};R
Bloom
CDR1 Kién thirc

Phan tich dugc co ché anh huéng cua cac

cpri.1 | thong sék cong nghév’dén cac ham muc tiéu 4 [PLOZ]
(nham bé mat, luc cat, nhiét do...) trong qué
trinh gia cong.
Van dung dugc phuong phap Taguchi va Bé

CBR1.2 | mat dap timg (RSM) dé thiét ké quy hoach 3 [PLOZ]
thuc nghiém tbi wu.
Xay dyng va kiém dinh duoc do tin cay cia [PLO2]

CDbR1.3 | cdc mo hinh toan hoc (phuong trinh hoi quy) 5

© Mo hinh toah Noc [PLOS5]
mo ta qua trinh gia cong.
CDbR2 KSI niing

Sir dung thanh thao phan mém chuyén nganh

CPR2.1 | (Minitab, Design-Expert) dé thiét ké thuc 3 [PLO3]
nghiém va phan tich dir licu (ANOVA).
Bién luan duoc két qua toi wu hoa dé dé xuat

CDPR2.2 | b thong sé cong nghé tét nhat cho mot quy 4 [PLO3]
trinh gia cong cu thé.
Giai quyét duoc bai toan toi wu da muc tiéu

CDbR2.3 | (Multi-objective optimization) bing cac 4 [PLOS]
thuat toan hién dai (GA, Solver).

CDR3 Murc tw chi va trach nhiém

Tu dinh hudng nghién cau va ra quyét dinh

CDBR3.1 | ddc lap trong viéc lwa chon phuong phap ti 4 [PLOS]
wu hoa phu hop véi diéu kién san xuat.
T6 chic va dan dat nhom 1am viéc dé thuc

CDPR3.2 | hién cé4c du &4n nho V& cai tién ning suat/chat 4 [PLOS]
luong gia cong.
Tuan thu dao dtc khoa hoc (trung thuc véi

CDBR3.3 | s lieu thuc nghiém) va cam két cac giai 4 [PLO9Y]

phap ky thuat hudng téi bao vé moi truong.
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10. Ma tran lién két ndi dung véi chuin dau ra hoc phan

Chuong

Noi dung hoc phan

Chuan dau ra cia hgc phan

CDbR1

CDR2

CDR3

CDbR
1.1

CDbR
1.2

CbR
1.3

CbR
2.1

CbR
2.2

CbR
2.3

CbR
2.3

CDR
3.1

CDR
3.2

CHUONG 1. TONG QUAN

1.1. Vai tro cua t6i wu hoa trong san xuat co khi

1.2. Céc bién s thiét ké (V, S, t, dao cu...)

1.3. Cac ham muc tiéu (Nham, Luc, Nhiét do, MRR)

1.4. Céc rang budc ky thuat trong gia cong

NN Y

CHUONG 2. THIET KE THUC NGHIEM (DOE)

2.1. Nguyén 1y co ban cua DOE

2.2. Phuong phap Taguchi (Bang truc giao, ty s6 S/N)

2.3. Phuong phap Bé mat dap tng (RSM)

2.4. Thuc hanh thiét ké trén phan mém (Minitab/DX)

CHUONG 3. XAY DUNG MO HINH TOAN HQOC

3.1. Phan tich phuong sai (ANOVA)

3.2. Xay dung phuong trinh hoi quy

3.3. Kiém dinh d¢ tin cay mé hinh (R-sq, P-value)

3.4. Thuc hanh phan tich s6 liéu thuc nghiém

CHUONG 4. CAC THUAT TOAN TOI UU HOA

4.1. T6i wu hoa bang ham mong doi (Desirability)

4.2. Giai thuat di truyén (GA) & Bay dan (PSO)

4.3. Giai quyét bai toan da muc tiéu

4.4. Thyc hanh chay Solver/Toolbox t6i vu hoa

Al AW W
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Chuan dau ra cia hoc phan

s X CDR1 CDbR2 CDR3
Chuong Noi dung hoc phan
CDR |CDR|CDR|CBR|CDBR| CDBR [CDR| CBR |CBR
11|12 13|21 22| 23 |23 | 31 |32
5 CHUONG 5. UNG DUNG VA TIEU LUAN

5.1. Trién khai bai toan trén quy trinh cu thé (Tién/Phay) 3 4 4 4

5.2. Phan tich va bién luan két qua t6i wu 4 4

5.3. B4o céo tiéu luan 4 4




11. Panh gia hoc phén
11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan
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Phwong phap
pié Kiém tra danh . A
ST | thanh | Quy [Tren gia | CPReuahocphan Ghi chd
T X dinh |gsé | (Hinhthic, thoi
phan gian, thoi diém)
CDbR1 CDbR2 CDbR3
Panh gia vé su| CBDRI1.1 | CBR2.1 | CPR3.3 | Trung
Dbanh 01 hién dién, y thuc, binh
1 |gia qua diAm 20% | thai do va tinh cong cac
trinh than hoc tap trén diém
lop danh gia
CbR1.1 | CBR2.1 | CDBR3.1
Tidu 01 CbR1.2 | CBR2.2 | CDR3.2
2 llugn | diém |89% | Tuluan ! !
: CbR1.3 | CBR2.3

11.2. Cdch tinh diém hec phan
Diém hoc phan 1 tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chi va thang diém 4.
12. Yéu cau hoc phan

Hoc vién thuc hién nhitng yéu cau sau:
- Tham gia ti thiéu 80% sé gio hoc trén lép dudi su huéng din cua
giang vién.
- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh céc bai tap ca nhan va

bai tap nhom.

?usp=sharing

- Chir dong tim hiéu cac chii dé khi giang vién yéu cau.
- Tham gia lam Tiéu luan két thdc hoc phan.
13. Tai liéu phuc vu hoc phén
Tham khao tai li€u:
[1]. Chen, Y.-P., Karkaria, V., Tsai, Y.-K., Rolark, F., Quispe, D., Gao, R. X,
Cao, J., & Chen, W. (2025). Real-time decision-making for Digital Twin in additive
manufacturing with Model Predictive Control using time-series deep neural networks.
Journal of Manufacturing Systems, 80, 412-424.
https://drive.google.com/file/d/1dmROVDCIyWcKTI4YotdmYzrtZzbl6CeP/view



https://drive.google.com/file/d/1dmROVDClyWcKTl4Yot4mYzrtZzbI6CeP/view?usp=sharing
https://drive.google.com/file/d/1dmROVDClyWcKTl4Yot4mYzrtZzbI6CeP/view?usp=sharing
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[2]. Sushmith M. Shetty, et al. (2025). Comparative Analysis of Surface
Roughness and Tool Wear under Dry, MQL, and Cryogenic Machining Conditions in
Invar 36 Turning Operations. Journal of Mines, Metals and Fuels.

https://drive.google.com/file/d/1dmROVDCIyWcKTI4YotdmYzrtZzbl16CeP/view
?usp=sharing

[3]. Aman Aggarwal, Hari Singh (2005). Optimization of machining techniques
— A retrospective and literature review. Sadhana, Vol. 30, Part 6, pp. 699-711.

https://drive.google.com/file/d/10at3kyOp7FiMfEN6W10XshSCIA1z4WQY/view
?usp=sharing

[4]. Tian-Syung Lan, Kai-Chi Chuang, Yee-Ming Chen (2018). Optimization of
Machining Parameters Using Fuzzy Taguchi Method for Reducing Tool Wear. Applied
Sciences, 8(7), 1011.

https://drive.google.com/file/d/INOQiNviwEIihCxtfaDLORFLafPfIO2MZ/view?
usp=sharing

[5]. Aurel Mihail Titu, et al. (2018). Design of Experiment in the Milling Process
of Aluminum Alloys in the Aerospace Industry. Applied Sciences, 8(7), 1184.

https://drive.google.com/file/d/IXKmwwfWIvjOuzDCKAQi40Y_GHHU4GSr8/v
iew?usp=sharing

[6]. C. A. Floudas and P. M. Pardalos, Eds., Encyclopedia of Optimization, 2nd
ed. New York, NY: Springer, 2009.

https://drive.google.com/file/d/1gF2T019JTNNnTOBjCe _oNwPuZhQ1SOkr/view
?usp=sharing

[7]. Shailendra Pawanr, Kapil Gupta (2024). A Review on Recent Advances in
the Energy Efficiency of Machining Processes for Sustainability. Energies, 17(15),
36509.

https://drive.google.com/file/d/10rdZBSgNJ1nKrOllhsmEASSL ppk _aFhd/view
?usp=sharing

[8]. Shovon Biswas, et al. (2025). A Review of the Role of Modeling and
Optimization Methods in Machining Ni-Cr Super-Alloys. Journal of Manufacturing and
Materials Processing, 9, 289.

https://drive.google.com/file/d/1XtL5Jkwsvnrn-dipx8fm
GXVJcU2YWBI/view?usp=sharing

[9]. Agib Mashood Khan, et al. (2025). The Recent Advancements in Minimum
Quantity Lubrication (MQL) and Its Application in Mechanical Machining—A State-
of-the-Art Review. Lubricants, 13(9), 401.

https://drive.google.com/file/d/1PVYOPWmPphMoiBJpWjcEBVB2wz9blS/view
?usp=sharing



https://drive.google.com/file/d/1XtL5Jkwsvnrn-dipx8fm
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[10]. M. Zeeshan Siddique, et al. (2023). Parametric Analysis of Tool Wear,
Surface Roughness and Energy Consumption during Turning of Inconel 718 under Dry,
Wet and MQL Conditions. Machines, 11(11), 1008.
https://drive.google.com/file/d/1cdY11c2kxtSu9Y _UmtV4p8yockRBWA3V/view?

usp=sharing
[11]. Pralhad B. Patole, Vivek V. Kulkarni, Sudhir G. Bhatwadekar (2021). MQL
Machining with nano fluid: a review. Manufacturing Review, Vol. X
https://drive.google.com/file/d/1ZHHWHCI_w_10sjwzY90RoIN6HW3XAUZ /vi
ew?usp=sharing

[12]. Nadezda Cubotiova, Toméas Dodok, Zuzana Sagova (2019). Optimisation
of the machining process using genetic algorithm. Scientific Journal of Silesian
University of Technology. Series Transport, 104, 15-25.
https://drive.google.com/file/d/1Mv-pAMuiLO

MVFw50SfNaiglE7gjsrVd/view?usp=sharing

[13]. J. Munoa, et al. (2016). Chatter suppression techniques in metal cutting.
CIRP Annals - Manufacturing Technology, 65(2), 785-808.
https://drive.google.com/file/d/1hYxZ 2GmFbluDOuD9xuCM_ 8WQoX9Nvyb/vi

ew?usp=sharing

[14]. Coskun Hamzacebi (2020). Taguchi Method as a Robust Design Tool. In
Quality Control - Intelligent Manufacturing, Robust Design and Charts. IntechOpen.
https://drive.google.com/file/d/1PHdGe7xQM14LJdjuGB8NhgvvnFSAfC6E/vie

w?usp=sharing

[15]. Paul G. Mathews (2005), Design of Experiments with MINITAB, ASQ
Quality Press.
https://drive.google.com/file/d/AINXB dhZUY1qFP9MvyNQSDRhdDP2ikouM/v

iew?usp=sharing

[16]. Mark J. Anderson, Patrick J. Whitcomb (2016), RSM Simplified:
Optimizing Processes Using Response Surface Methods for Design of Experiments,
Productivity Press.
https://drive.google.com/file/d/1_YQif9bF2mbgrtCtNkgsbaoBJKMei3go/

?usp=sharing

14. Ni dung chi tiét hec phan va phwong phap day-hoc

Sb CPR

TT Noi dung giang day gior Phwong phap day-hoc hoc
phan

17. | CHUONG 1. TONG Phwong phap: Thuyét trinh | CPR
QUAN 03 néu van d& & Thao luan| 1.1
Muc tiéu chwong: (03LT,0TH) | nhom. CSDlR

- Hoat dong cua giang vién:



https://drive.google.com/file/d/1Mv-pAMuiLO
https://drive.google.com/file/d/1_YQif9bF2mbgrtCtNkgsbaoBJKMei3go/
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Sb CPR

TT Noi dung giang day gio Phwong phap day-hec hoc

, ‘ phan
Gilp hoc vién xac dinh + Thuyeét trinh vé xu hudng gia
dung bai toan tdi wu hoa cong xanh va tbi wu hoa
trong thuc té thong qua nang luong.
viéc phan tich va lya + Huéng dan cach dat bai toan
chon chinh xac céac bién tbi wu tir thuc té san xuét.
s6 thiét ké (dau vao), ham - Hoat déng cia hec vién:
muc tiéu (dau ra) va cac + Tong quan: Poc Tai liéu [3]
rang buoc ky thuat cua Aggarwal & Singh, tr. 699-711
qué trinh gia cong. dé nam lich sir cac ky thuat toi
Néi dung cu thé: uu hoa.
1.1. Vai tro caa toi wu + Muc tiéu niang luong: Nghién
héa trong san xuit ctru Tai ligu [7] Pawar & Gupta,
co khi bai 3659vé hiéu qua nang luong
1.2. Céc bién sé thiét ké trong gia cong
(V,S, t, dao cu...) bén virng.
1.3. Ca4c ham muc tiéu + Rang budc rung dong: DPoc
(Nhé&m, Luc, Nhiét d9, Tai liéu [13] Munoa et al., tr.
MRR) 785-808 vé ky thuat chdng
1.4. Cac rang bugc ky rung (chatter suppression).
thuat trong gia cong + Phuong phap mo hinh hoa:
Tham khao Tai liéu [8] Biswas
et al., bai 289vé mo hinh hoa
trong gia cong siéu hop kim.

18. | CHUONG 2. THIET Phwong phap: Day hoc thi| CDPR
KE THUC NGHIEM pham & Thuc hanh dan dit. 12
(DOE) - Hoat dgng cua giang vién: CZDlR
Muc tiéu chwong: + Huong dan thao tac phan| ~pp
Trang bi cho hoc vién tu mem Minitab. 3.2
duy va ky nang quy 18 + So sanh pham vi &ng dung
hoach thuc nghiém khoa (09LT 09TH) cua Taguchi va RSM.

hoc. Hoc vién van dung
dugc cac phuong phap
hién dai (Taguchi, RSM)
va phan mém chuyén
dung dé xay dung ma
tran thi nghiém téi wu,

- Hoat dong cia hoc vién:

+ Taguchi: Poc Tai liéu [14]
Hamzagebi, Chuong "Taguchi
Method" va Tai liéu [4] Lan et
al., bai 1011 vé tng dung Fuzzy
Taguchi giam mon dao.
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Sb CPR

TT Noi dung giang day gio Phwong phap day-hec hoc

q phan
giup giam thiéu chi phi + RSM: Nghién cau Tai liéu
va thoi gian [16] Anderson & Whitcomb
thir nghiém. (RSM Simplified), tap trung
N@i dung cu thé: vao thiét ké Box-Behnken.,

2.1. Nguyén ly co ban + Thao tac phan mém: Lam
cia DOE theo huéng dan Tai liéu [15]
2.2. Phwong phap Mathews (DOE with
Taguchi (Bang truc MINITAB).

giao, ty so S/N) + Case study: Tham khao Tai
2.3. Phwong phap Bé liéu [5] Titu et al., bai 1184 vé
mat dap wng (RSM) DOE trong phay hop
2.4. Thuc hanh thiét ké kim nhom.

trén  phan mém

(Minitab/DX)

19. | CHUONG 3. XAY Phuwong phap: Day hoc dwa| CBR
DUNG MO HiNH trén van dé. 13
TOAN HOQC - Hoat déng ciia giang vién: C2D1R
Muc tiéu chwong: + Giai thich y nghia cac chi 6 Cf)R
Phét trién nang luc phan thong ké trong bang ANOVA. 29
tich dit liéu dinh luong. + Huéng dan bién luan d6| CBR
Hoc vién thuc hién duoc tuong thich cia md hinh. 3.3
phan tich phuong sai + T6 chirc bao cdo Giai doan
(ANOVA) dé danh gia 1:Panh gia tinh hop ly cia ma
mic d6 anh huéng cua tran thiét ké (DOE) va phuong
cac thong s va thiét lap 18 trinh hdéi quy so bo cua
cac phuong trinh hoi quy | (09LT,09TH) | tirng nhom.

tin cay md ta mi quan hé
giita thong sé cong nghé
va chit luong gia cong.
N@i dung cu thé:

3.1. Phan tich phwong
sai (ANOVA)

3.2. Xay dung phwong
trinh hai quy

- Hoat dong cia hoc vién:

+ Phén tich so sanh: Nghién
ctru Tai liéu [2] Shetty et al. dé
hoc cach so sanh dir liéu thuc
nghiém (MQL vs Cryogenic).
+ Mo hinh MQL: Doc Tai liéu
[9] Khan et al., bai 401 va Tai
ligu [11] Patole et al. (Vol. X)
vé chét long nano dé tham khao
da liéu.
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Sb CPR

TT Noi dung giang day gio Phwong phap day-hec hoc

] , phan
3.3. Kiém dinh d¢ tin + Phan tich tham so: Xem céach
cay m6 hinh (R-sq, P- phan tich anh huong van
value) téc/budc tién trong Tai liéu [10]
3.4. Thwc hanh phén Siddique et al., bai 1008khi tién
tich s6 ligu thwc nghiém Inconel 718.
+ Trinh bay két qua thiét ké
thuc nghiém va mé hinh toan
hoc ban dau; giai trinh vé do tin
cay R-sq cua mo hinh.

20. | CHUONG 4. CAC Phwong phap: Day hoc kham | CBR
THUAT TOAN TOI pha & Nghién céu tinh| 23
UU HOA huéng. CsﬂlR
Muc tiéu chwong: - Hoat déng cuaa giang vién: '
Nang cao kha nang giai + Gidi thiéu khai niém Cong
quyét cac bai toan phuc nghiép 4.0 va Digital Twin
tap. Hoc vién &p dung trong ti uu hoa.
duoc cac cong cu va + Huéng dan chay thuat toan
thuat toan théng minh GA/PSO.

(Ham mong doi, Giai - Hoat dong cuaa hoc vién:
thuat di truyén - GA, Bay + Digital Twin: Poc Tai liéu [1]
dan - PSO) dé giai quyét Chen et al., tr. 412-424 vé ra
bai toan téi vu hoa da 06 quyét dinh thoi gian thuc va
muc tiéu (can bang gita (06LT, OTH) mang no-ron.

nang suat, chat luong va
chi phi).

N@i dung cu thé:

4.1. Téi wu héa bing
ham mong doi
(Desirability)

4.2. Giai thuat di truyén
(GA) & By dan (PSO)
4.3. Giai quyét bai toan

da muc tiéu
4.4. Thuc hanh chay
Solver/Toolbox toi

uu hoa

+ Giai thuat Di truyén (GA):
Nghién ctu Tai lieu [12]
Cubotiova et al., tr. 15-25 v& tdi
uu héa quy trinh gia cong bang
GA.

+ Tra cau thuat toan: Tham
khao cac muc tir vé t6i uu hoa
toan cuc trong tai liéu [6]
Floudas & Pardalos.
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Sb CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan
21. | CHUONG 5. UNG CPR
DUNG VA TIEU 2.2
LUAN Csﬂf
Muc tiéu chwong: Phwong phap: Day hoc theo Cf')R
Nang cao kha nang giai dw an. 3.2
quyét cac bai toan phuc - Hoat dgng cua giang vién: CbR
tap. Hoc vién &p dung + C6 van k§y thuat va danh gia | 3.3
duoc cac cong cu va tién do.
thuat toan théng minh + Panh gia tiéu luan.
(Ham mong doi, Giai - Hoat dong cuaa hoc vién:
thuat di truyér) -GA, Bé}/ 15 + Tbng hop: Van dung ténﬁg hop
dan - PSO) dé giai quyet (03LT 12TL) ca 16 tai lieu [1-16] dé giai

bai toan téi uu hoéa da
muc tiéu (can bang giita
nang suat, chat luong va
chi phi).

N@i dung cu thé:

5.1. Trién khai bai toan
trén quy trinh cu thé
(Tién/Phay)

5.2. Phan tich va bién
luan két qua toi uu

5.3. B&o c4o tiéu luan

quyét bai toan cu thé cua nhom.
+ Viét b4o cdo: Xay dung cau
tric b&o cao khoa hoc, trich dan
tai liéu tham khao dung chuan
IEEE nhu trong cidc bai bao
mau [11, [2], [4], [12].

+ Nop béo céo tiéu luan ding
tién do
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: PIEN Poc lap - Tw do - Hanh phuc

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

. Tén hoc phan: Piéu khién PLC trong co khi
. M4 hoc phan: KTCOKHI 013
. S6 tin chi: 03 (2,1)
. Trinh d¢ cho hoc vién: Nam thur 1
. Phan bé thai gian
- Lén 16p: 30 gio ly thuyét, 30 gio thuc hanh

g b~ NP

- Tu hoc: 90 gio
6. Piéu kién tién quyét/hoc truéc: Khong
7. Giang vién
STT | Hocham, hocvi, hotén | Sé dién thoai Email
1. | TS. Nguyén Phuong Ty 0834760668 | tynp2109@gmail.com
2. | TS. Ha Minh Tuan 0977536826 | minhtuanha031@gmail.com

8. M6 ta ndi dung caa hoc phan

Hoc phan Diéu khién lap trinh PLC dé cap dén cac van dé: Pai cuong vé diéu
khién 1ap trinh; cau tric va phuong thic hoat dong cia PLC; bo diéu khién PLC
Mitsubishi FX2N; lap trinh cho PLC Mitsubishi FX2N.
9. Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu

Muc tiéu hoc phan théa man muc tiéu ctua chuong trinh dao tao:

i N Miedf [ Dip ing
tié.u M0 ta muc tiéu theo thang | muc tiéu
do Bloom | cua CTDT
MT1 Kién thirc
C6 kién thirc vé ki thuat lap trinh, phan tich,
MT1.1 | thiét ké hé théng diéu khién tu dong va day 3
chuyén san xuat. [PO1]
C6 kién thuc chuyén sau vé PLC, phan tich toi
MT1.2 | wu hoa cac hé thdng va quy trinh san xuat. 3
MT2 KY¥ niang
MT2.1 C6 k¥ ning thiét k’é mach sir dung PLC, lap 3
trinh, m6 phong, dau noi dugc thiét bi. (PO2]
MT2.2 CO tu duy phan bién Vé: nang luc dén‘h gia 3
hoat dong cua cac hé thong, day chuyén san
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Muc _ Mirc do bap ﬁjng
tié.u M©é ta muc tiéu theo thang | muc tiéu
do Bloom | cua CTDT
xuat sir dung PLC.
MT3 Mikc tw cha va trach nhiém
MT3.1 Cd ban linh 1anh dao, kha néng thich nghi cao voi 3
moi truong cong pghé thay doi. [PO3]
MT3.2 Co fiao duc nghe nghiép va tuan tha cac quy 3
chuan an toan, moi truong.
9.2. Chudn ddu ra ciia hec phan

Su phu hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh do tao:

Mlﬁc do Dap
. theo wng
CDﬁalrl]‘-’C M6 ta CPR hoc phan thang | CPR
P do cua
i Bloom | CTPT
CbR1 Kien thic
C6 kién thic vé hé thong diéu khién (PLC), biét md
CPRI1.1 | phong cac hé théng diéu khién tu dong trong cong 3
nghiép trén may tinh. [PLOA4]
CBR1.2 90 K§ E\ang quan ly cac hé thong tu dong, day chuyeén 3
san xuat su dung PLC.
CDR2 Ky nang
CBR2.1 PhA’an tl(:h duoc quy trinh cbng nghé dé thiet ke hé 3
thong su dung PLC.
[PLOS]
Co6 ky nang phan tich hé thong, phat hi¢n va dua ra
CbR2.2 e ‘ , X A pp A 3
giai phap khac phuc cac sy co trong h¢ thong.
CDR3 Mikc tw cha va trach nhi¢m
CBR3.1 T}r dinh hudng nghién cuau, cai thién cac hé thong tu 3
dong.
C6 nang lyc 1anh dao va dan dat nhom 1am viéc da [PLOS]
CPR3.2 | nganh dé giai quyét cac nhiém vu k¥ thuat quy mo 3
lon.
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Chuo
ng/ bai

Néi dung hoc phan

Chuin diu ra caa hoc phan

CDR1

CDR2

CDR3

CDR
11

CDR
1.2

CDR
2.1

CDR
2.2

CbR
3.1

CbR
3.2

Chuong 1. Pai cwong vé diéu khién 1ap trinh
1.1. Khéi niém vé diéu khién lap trinh

1.2. Céc hé thdng diéu khién trong cong nghiép
1.3. Hé théng s6 va cac phép toan logic

Chuwong 2. Tong quan vé PLC

2.1.CAu tric cua mot PLC

2.2. Xur ly chuong trinh trong PLC

2.3 Uu nhuoc diém va pham vi ¢ng dung

2.4. Mot s6 dong PLC caa Mitsubishi Electric
2.5. Két ndi PLC véi thiét bj ngoai vi

2.6. Quy tic an toan khi sir dung PLC

Chwong 3. Ky thuat 1ap trinh cho PLC
3.1. Ngon ngir 1ap trinh

3.2. Thiét ké mach diéu khién

3.3. Phuong phap luu d6 giai thuat

3.4. Phuong phap so d6 chtic ning

3.5. Thiét ké bang chudi logic

3.6. biéu khién trinh ty ding Step Ladder
3.7. Lénh STL va lap trinh STL

3.8. Lap budc gitra cac trang thai STL
Thuc hanh:

Bai 1. Huéng dan sir dung phan mém GX Works 2
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Chuo
ng/ bai

N@i dung hoc phan

Chuin diu ra caa hoc phan

CDbR1

CDR2

CDR3

CDbR
11

CDbR

1.2

CbR
2.1

CDbR

2.2

CDR

3.1

CbR
3.2

Chuwong 4. Lap trinh diéu khién PLC

4.1. Tap lénh co ban

4.2. Tap lénh tng dung

4.3. Lap trinh va ing dung PLC

Thuyc hanh:

Bai 2. Biéu khién dén giao thong tai ngi tu
Bai 3. Biéu khién hé thdng bang tai

Bai 4. Diéu khién canh tay robot gap san pham
Bai 5. Biéu khién rém san khau

Bai 6. Piéu khién day chuyén dong goi san pham
Bai 7. Diéu khién hé théng phan loai san pham theo
Mau sac

Bai 8. Piéu khién cira kho hang tu dong

Bai 9. Diéu khién may khoan ty dong

Bai 10. Diéu khién hé théng pha son tu dong
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11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan

Phwong Chuan dau ra ciaa hoc Ghi ch
phap kiém phin Ichu
Piém | Quy tra
STT| thanh | din Tg"‘;(r)‘ dénh gis
phan | h (Hinhthic, | CPR1| CPR2 | CPR3
thoi gian, thoi
diem)
Banh gid veSW opp 1 1 | cpR2.1 | CHR3.1 Piém
Panh gia 01 hién din, y trung binh
< A 0 J e A LN y y y
L | quatrinn | 4i€ | 20% | thie, hdidova lopyp > | cproo | cPR32 | caacéc
m tinh than hoc A 4. .,
A A 1 lan danh gia
tap trén 1op
01 CbR2.1
Tiéu =2 | ano A , CDBR3.1
2 lun dr;]e 80% Tu luan CDR2.2

11.2. Phwong phap danh gia
Diém hoc phan 13 tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chit va thang diém 4.
12. Yéu cau hoc phan
Hoc vién thyc hién nhitng yéu cau sau:
- Tham gia téi thiéu 80% s6 gio hoc trén 16p dudi su hudng dan caa giang vién.
- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh cac bai tap c& nhan va
bai tap nhom.
- Chu dong tim hiéu cac chu dé khi giang vién yéu cau.
- Tham gia lam Tiéu luan két thdc hoc phan.
13. Tai liéu phuc vu hec phan
- Tai liéu chinh:
[1] - Pai hoc Sao Do (2025), Piéu khién ldp trinh PLC (2024), in Iuu hanh ndi bo.
- Tai ligu tham khdo:
[2] - Nguyén Vin Khang (2019), B diéu khién logic kha trinh PLC va ing dung,
Nha xuat ban Bach Khoa Ha Nai.
[3] - Lé Ngoc Bich, Pham Quang Huy (2016), Lap trinh PLC - SCADA mang
truyén thong cdng nghiép, Nha xuat ban Bach Khoa Ha Noi.
14. Ndi dung chi tiét hec phan va phwong phéap day - hec

T ] CbR
T Noi dung giang day So gio' | Phwong phap day - hoc hgc
phan

Chuwong 1. Pai cwong vé diéu 3 Thuyét trinh; Té| CBR
khién Iap trinh (3LT, | chirc hoc theo nhom 1.1,

1. | Muc tiéu chwong: OTH) | - Giang vién: CbR
- Hiéu vé diéu khién lap trinh; lich + Giai thich cac khai| 3.1.
sir phét trién ciing nhu cac hé thong niém, dinh nghia.
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CbR
Noi dung giang day S6 gio' | Phwong phap day - hoc hoc
phan
diéu khién cong nghiép. + Giao ndi dung, hudng
- Biét duoc c4c hé thong diéu khién dan nhém thao luan.
trong cong nghiép. + Nhan xét, danh gia.
- Panh gia duoc wu, nhuoc diém - Hoc vién:
cua PLC. + Doc tai liéu tham khao:
Néi dung cu thé: [1:  Chuwong  l/muc
1.1. Khai niém vé diéu khién lap trinh 1.1+1.4,
1.2. Cac hé théng diéu khién trong [2]: Chuong  l/muc
cong nghi¢p 1.1+1.6,
1.3. Hé thong sb va céac phép toan [3]: Chuong 1.
logic + Lang nghe, quan st
ghi chép, thao luan.
+ Lam bai tap ca nhan,
theo nhém trong [1]:
Chuong 1.
Chwong 2. Tong quan vé PLC 6 Thuyét trinh; Day hec | CPR
Muc tiéu chwong: (6LT, | dwa trén van dé; To| 1.1,
- Hiéu duoc cau trdc phancang caa | 0TH) | chic hec theo nhém CPR
PLC, cac ngd vao ra va cac két noi - Giang vién: 2.1,
cling nhu cach xur ly chuong trinh + Giai thich cac khai| CbR
trong PLC. ni¢m. 3.1.
- Panh gia dugc wu, nhuge diém va + Néu van d¢é, hudng
ing dung cua cac phuong phap 1ap dan hoc vién giai quyét
trinh. van dé.
N@i dung cu thé: + Giao bai tap cho ca
2.1. CAu trc cua mot PLC nhan, cac nhém.
2.2. Xt ly chuong trinh trong PLC + Nhan xét, danh gia.
2.3 Uu nhuoc diém va pham vi tng - Hoc vién:
dung + Doc trudce tai lidu:
2.4. Mot s6 dong PLC Mitsubishi [1]: Chuong 2/muc 2.1+2.4,
2.5. Két néi PLC véi thiét bi ngoai [2]: Chuong 2/muyc 2.1+2.3.
vi + Ling nghe, quan sat,
2.6. Quy tic an toan khi st dung ghi chép, thao luan va
PLC giai quyét cac véan dé.
+ Cai phan mém GX
Work2.
+ Lam bai tap cd nhan,
theo nhom trong [1]:
Chuong 2.
Chuong 3. K§¥ thuat 1ap trinh 9 Thuyét trinh; Day hoc | CDR
cho PLC (6LT, | dwa trén van d¢; To| 1.1,
Muc tiéu chwong: 3TH) | chitc hoc theo nhom; | CBR
- Hiéu vé cau hinh ciing, bo nho Thi pham miu 1.2,
cua PLC Mitsubishi. - Giang vién: CBbR
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CbR
Noi dung giang day S6 gio' | Phwong phap day - hoc hgc
phan
- Ghép néi dugc PLC véi thiét bi + Giai thich cac khai| 2.1,
ngoai vi. niém CbR
- Hiéu cac budc lap trinh voi PLC. + Néu van dé, huéng| 3.1,
N@i dung cu thé: dan hoc vién giai quyét | CPBR
3.1. Ngon ngir lap trinh van dé. 3.2.
3.2. Thiét ké mach diéu khién + Giao bai tap cho cé
3.3. Phuong phap luu d6 giai thuat nhan, cac nhém.
3.4. Phuong phap so d6 chtic ning + Thi pham mau trong
3.5. Thiét ké bang chudi logic qua trinh thuc hanh.
3.6. Biéu khién trinh tu dung Step + Nhan xét, danh gié.
Ladder Hoc vién:
3.7. Lénh STL va lap trinh STL + Doc trudce tai liéu:
3.8. Lap budc gitra cac trang théi [1]:  Chuong  3/muc
STL 3.1+-3.4; Bai 1,
Thuc hanh: [2]: Chuong 4/muc 4.1.
Bai 1. Huéng dan s dung phan + Lang nghe, quan sat,
mém GX Works 2 ghi chép, thao luan va
giai quyét cac van de.
Chuong 4. Lap trinh diéu khién | 42 | Thuyét trinh; Té chic | CBR
PLC (16L | hoc theo nhom; Thi| 2.1,
Muc tiéu chwong: T, | pham miu CPR
- Hiéu ¢t ¥ nghia cta cac lénh sir | 26TH | - Giang vién: 2.2,
dung trong PLC Mitsubishi FX2N. ) + Giai thich cac khai| CBbR
- Lap trinh, ddu néi, van hanh duoc niém. 3.1,
thiét bi theo yéu cau cong nghé. + Néu chu d, huéng| CPR
N@i dung cu thé: dan thao luan nhom. 3.2.

4.1. Tap lénh co ban

4.2. Tap Iénh tng dung

4.3. Lap trinh va tng dung PLC
Thuc hanh:

Bai 2. Biéu khién dén giao thong tai

nga tu

Bai 3. Diéu khién hé thdng bang tai

Bai 4. Biéu khién canh tay robot gap

san pham

Bai 5. Diéu khién rém san khau

Bai 6. Diéu khién day chuyén dong

g6i san pham

Bai 7. Piéu khién hé théng phan
loai san pham theo mau sac

Bai 8. Diéu khién dong mé cira kho

hang tu dong

Bai 9. Piéu khién may khoan tu

dong

+ Thi pham mau.

+ Giao bai tap, hudng
dan thuong xuyén cho
ca nhan, cac nhom.

+ Nhan xét, danh gia.

- Hoc vién:

+ Doc trudce tai liéu:

[1]: Chuong  4/muc
4.1+4.2; Bai 2+10,

[2]: Phu luc 1, 2,

[3]: Chuong 4.

+ Lang nghe, quan sét,
ghi chép.

+ Thao luan nhém, bao
céo két qua.

+ Lam bai kiém tra giita
hoc phan

+ Lam bai 2+10[1].
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Noi dung giang day

S6 gior

Phwong phap day - hoc

CbR
hQC
phan

Bai 10. Piéu khién hé thong pha
son tu dong
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CONG HOA XA HOI CHU NGHIA VIET NAM

boc lap - Tw do - Hanh phac

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao:Ky thuat co khi

1.Tén hec phan: Céng nghé tao 16p phi bé mit bang plasma va laser
2. M4 hoc phan: KTCOKHI 014
3.56 tin chi: 2 (2,0)

4.Trinh d cho sinh vién: Nam tht nhét

5.Phan bé thai gian
- Lén 16p: 30 gio ly thuyét, 0 gior thuc hanh
- Tu hoc: 60 gio
6.biéu kién: Sinh vién da duoc hoc cac hoc phanVat liu tién tién, Cac phuong phap
gia cong tién tién.

7. Giang vién
STT Hoc ham, hoc vi, ho tén S6 dién thoai Email
1. | PGS. TS. Ngo Hiru Manh 0936847980 | manh.weldtec@gmail.com
2. | TS. Tran Hai Dang 0983884182 | hongnhungsaodo@gmail.com
3. | TS. ViiHoa Ky 0905402122 | kyhoavu@gmail.com

8.M0 ta ndi dung ciia hec phan

Cong nghé tao 16p phu bé mat bang plasma va laser 1a hoc phan cung cap nhitng

kién thirc chuyén sau vé ky thuat I6p pha bé mat bang plasma va laser gép phan nang
cao tudi tho, kha ning 1am viéc, giam chi phi san xuat, ting kha ning canh tranh cho
doanh nghiép.

Cong nghé tao 16p pht bé mit biang plasma va laser giup ngudi hoc c6 kién thirc

ly thuyét va thuc tién vé cong nghé bé mit; ciing nhu nhitng tng dung cua ching trong
thuc té doi song va san xuét.
9.Muc tiéu va chuin dau ra hoc phan
9.1. Muc tiéu

Muyc tiéu hoc phan thoa man muc tiéu caa chuong trinh dao tao:

Murc do .,
Muc . o ) Dap wng muc
L M0 ta muc tiéu theothang | ... =
tieu ’ tieu cua CTDT
do Bloom
MT1 Kién thirc
- Vai trd vacac dic tinh co ban cua bé mit. 1 [PO1]
- Cong nghé tao 16p phu bé mit bang plasma.
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Muc
tiéu

M0 ta muc tiéu

Mirc do
theo thang
do Bloom

Dap wng muc
tiéu caa CTPT

- Cong nghé tao 16p phu bé mat bang laser.

MT2

K¥ niang

K3 ning phan tich, so sanh, tong hop, v& so dd,
nguyén ly hoat dong, phuong phap tao 16p phu
bé mit dé ning cao d6 bén, kha ning chiu mai
mon, chiu nhiét, chiu va dap, chéng an mon
cho san pham.

- bic tinh cua 16p pha bé mat.

- Phuong phap xir Iy bé mat truéc khi phu.

- Quy trinh phu tao 16p bé mat bang plasma va
laser.

- Phuong phép xir Iy bé mat sau khi phu.

[PO2]

MT3

Mirc tu chi va trach nhiém

- Kha ning 1am viéc doc 1ap: Phan bo thoi gian
déthuc hién cong viéc, kiém tra, danh gia chat
luong san pham sau khi phu.

- Kha ning lam viéc nhdm: Giao tiép, thuyét
trinh van dé thudng gap xay ra trong qua trinh
thuc hién; phan cong, tiép nhan, thuc hién,
hoan thanh nhiém vu duogc giao dam bao tién
d6, chat lwong theo yéu cau.

[PO3]

9.2. Chudn dau ra

Sy phi hop cta chuan dau ra hoc phan véi chuan dau ra caa chuong trinh do tao:

CDbR Mirc do Pap wng
hoc Mo ta CPR hoc phan theo thang | CPR cia
phan do Bloom CTPT
CDRI1 Kién thirc
Trinh bay dugc vai tro va cac dac tinh co ban cua
CBRI1.1| ,
bé mat.
Trinh bay dwoc khéi niém, dic diém, nguyén ly, quy 1
CDR1.2 | trinh thuc hién ciia cdng nghé tao 16p pha bé mat [PLO2]
bang plasma va laser.
Phén tich, so sanh, danh gidhai cong ngh¢ tao 16p
CbR1.3 2y WA e WS R 2
pha bé mat bang plasma va laser.
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CDbR Mire do Pap &ng
hoc Mo ta CPR hoc phan theo thang | CDR ciia
phan do Bloom CTPT
Van dung céc kién thirc co ban dé lya chon phuong
CPR1.4 | phap tao 16p phi ttng dung pht hop vao thuc té san 3
XUAt,
. PLO3
Phan tich dac tinh bé mat, nguyén ly, quy trinh phu, [ ]
CDR1.5 | phuong phap kiém tra, danh gi4 chat lwong bé mat 4
sau khi phu.
CDR2 K¥ nang
CBR2.1 Thucqhié‘n quy trinh Xl}l’ ly be mﬁt twiéc khi phﬁ, tfinh ”
tu pha va phuong phap xt ly bé mat sau khi phu.
Phan tich, danh gia dugc cau tric, chat luong 16p bé
CbR2.2 - R
mat sau khi phu. 4
Xay dung ché do phii va phuong phap diéu chinh
CbR2.3 L A g " £
che @6 phu hop vai thuc te.
Xay dung quy trinh xtr ly bé mat va cac khuyét
CDR2.4 | £,0) (W9 AUy T Y ' Y 5
tat néu cod sau khi phu. [PLOS]
Xay dung, lra chon phuong phap, ché do phu toi
CPR2.5 | Y N, WA SHoN PIUORE PRAp, he 70 P 6 [PLOG]
uu nang cao chat lugng bé mat va san pham.
Cai tién so d6, quy trinh cong nghé phu hop véi
CDR2.6 | tirng loai vat liéu, bé mat chi tiét tng dung hiéu 6
qua vao thuc té.
Thir nghiém, danh gia chat luong bé mat sau khi
CDR2.7 | phu, kha nang lam viéc va gid thanh cua san 5
pham.
CDR3 Mikc tw cha va trach nhiém
CDR3.1 Co,the‘u do tich Cu’C hq\p_ tac vai giang vién trong 3
qua trinh hoc va lam bai tap.
CBR3.2 Coky néng tur h\oc _\{a nghiAén C}’ru (iéc phan tu hoc 3
trong tai liéu ma giang vién yéu cau. [PLOS]
Thuc hién, hoan thién bao céo noi dung hoc phan
CPR3.3 |, o0 e © o1 dung hoc pha 4 [PLOY]
theo yéu cau.
Xay dung noi dung va tham gia thuyét trinh, thao
CDR3.4 | luan noi dung nghién ciru vé céng nghé tao 16p 4

phu bang plasma va laser.
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Chuong

Noi dung
hoc phan

Chuan dau ra caa hoc phan

CDbR1

CDR2

CDR3

CbR
1.1

CDbR
1.2

CDbR
1.3

CDR
1.4

CDR
1.5

CDR

2.1

CbR
2.2

CDR
2.3

CbR
2.4

CDR
2.5

CDR
2.6

CbR
2.7

CDR
3.1

CDR | CBR
32 | 33

CbR
3.4

Chuong 1.
Tong quan
vé bé mit
va cbng
nghé pha
tao I6p bé
mat

1.1. B& mat
chi tiét

1.2. Cong
nghé phua bé
mat

1.3. bac
tinh l6p phu
bé mat

2

4

5

Chuong 2.
Cong nghé
tao lopphi
bé mat bang
plasma
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Chuan dau ra caa hoc phan

Ngi dung CPR1 CPR2 CPR3

Chuong N
hec phian | CPR | CBR | CBR | CBR| CDR| CBR| CBR | CBR |CDBR |CDR |CDR |CBR | CBR | CBR | CDBR | CBR

11|12 | 13| 14| 15| 21| 22 | 23 |24 |25 |26 |27 | 31 | 32 | 33 | 34

2.1.  Khai
niém, dac
diém, ang
dung cua
plasma

2.2. Phuong
phap xu ly
bé mat chi
tiét  trude
khi phu
2.3. Xay
dung  quy
trinh phu.
2.4. Mo
phong, thuc
hign phu lop
bé mit bang
plasma

2.5,  Kiém
tra, danh gia
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Chuan dau ra caa hoc phan

Ngi dung CPR1 CPR2 CPR3

Chuong N
hec phian | CPR | CBR | CBR | CBR| CDR| CBR| CBR | CBR |CDBR |CDR |CDR |CBR | CBR | CBR | CDBR | CBR

11|12 | 13| 14| 15| 21| 22 | 23 |24 |25 |26 |27 | 31 | 32 | 33 | 34

chat luwong
I6p phu
2.6. Phuong
phap xu ly
bé mat chi
tiét sau khi
pha

3 Chuong 3.| 1 1 2 3 4 2 4 4 5 6 6 5 3 3 4 4
Cong nghé
tao lop pha
bé mat bang
laser

3.1. Khai
niém, dac
diém, tung
dung cua
laser

3.2. Phuong
phap xu ly
bé mat chi
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Chuong

Noi dung
hoc phan

Chuan dau ra caa hoc phan

CDbR1

CDR2

CDR3

CbR
1.1

CDbR
1.2

CDbR
1.3

CbR
1.4

CbR
1.5

CDbR

2.1

CbR
2.2

CDbR
2.3

CbR
2.4

CDbR
2.5

CDbR
2.6

CbR
2.7

CDbR
3.1

CDR | CBR
32 | 33

CbR
3.4

tiét  trudc
khi phu
33. Xay
deng  quy
trinh phu
3.4. Mb
phong, thuc
hién phua 16p
bé mit bang
laser

3.5. Kiém
tra, danh gia
chat luong
16p phu
3.6. Phuong
phap xu ly
bé mat chi
tiét sau khi
phu




11. Panh gia hoc phén . o .
11.1. Ma trdn phwong phdp kiém tra danh gid véi chudan dau ra hoc phan
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Phwong phap
pidm kiém tra danh o h h3
7 | thanh | QU | Treng gia DR cuahoc phan Ghi ch
han | dinh $0 (Hinh thic, Hehd
phan thoi gian, thoi
diém) CDR1 | CPR2 | CPR3
Danh gid vé su Trung
L gsaua OL | 200 | tidoudtnn | CBRLL | CBR2L | CBR3L | O
glaqua | e o | thadovalinn | ~pp1 5 | cPR2.2. | CDR3.2. | ©©MY
trinh than hoc tap trén diem
l6p danh gia
Tidu | o1 . ) CPRI1.1, | CBR2.1, | CBR3.1,
2 ljuan | gidm | 80% Ty lugn CPR1.2. | CPR2.2. | CPR3.2.

11.2. Cdch tinh diém hoc phan

Diém hoc phan 13 tong cac diém thanh phan nhan véi trong sé tuong tng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chit va thang diém 4.
12. Yéu cau hoc phan

Hoc vién thuc hién nhitng yéu cau sau:

- Tham gia t6i thiéu 80% s6 gio hoc trén 16p dudi sy hudng dan caa giang vién.

- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh cac bai tap ca nhan va
bai tap nhom.

- Chir dong tim hiéu cac chii dé khi giang vién yéu cau.

- Tham gia lam tiéu luan két thdc hoc phan.
13.Tai liéu phuc va hec phan

Tai ligu chinh:

[1] Truong Pai hoc Sao o (2025), Céng nghé bé mdit.

Tai ligu tham khdo:

[2] Ngb Hru Manh (2021), Cong ngh¢é han plasma bgt-PTA, NXB Khoa hoc va ki
thuat.

[3] Hoang Tung (2002), Cong nghé phun phez va g dung, NXB Khoa hoc va k§y thuat.

[4] Hoang Tung, Pham Minh Phuong, Bui Van Hanh (2007), Vdt liéu co ban va

xur ly nhi¢t, NXB Khoa Hoc va Ky thuat.

14. Ni dung chi tiét hec phan va phwong phap day - hoc

A . S . CbR
TT Noi dung giang day So gior Phwong phap day-hoc hoc phan
Chuwong 1. Tong quan vé | 03 | Thuyét trinh,thao luan CDRI1.1
bé mat va cong nghé phi (O2LT, | - Giang vién: CbR1.2
tao lop be mat 0TH) | + Giai thich‘céu‘: khai niém. CbR2.1
+ Néu van dé can giai quyet.
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A -, O . CbR

TT Noi dung giang day So gio Phwong phap day-hoc hoc phan

Sau khi hoc xong chuong + Trao d6i noi dung bai. CbR2.2

nay, hoc vién dat dugc cac + T6 chic lam viéc theo | CPR2.4

y&u Cau co ban sau: nhém. CDR3.1

- X4c dinh, phén tich duoc + Nhan xét, danh gia, két| CPR3.2

dic diém mot sé dang bé qua.

mat dién hinh cua cac chi - Hoc vién:

tiét may. + Nghién ctu tai liéu.

-Nhan biét, phan tich mot + Lang nghe, ghi chép cac

sb cdng nghé phu tao 16p bé noi dung, van dé can giai

mat bé mit cho chi tiét. quyét theo y&u cau.

-Phan tich dic tinh 16p pha + Thuyét trinh, thao luan

bé mat chi tiét cac van dé theo yéu cau.

Chuwong 2. Cong nghé tao | 07  [Thuyét trinh,té chirc thao | CDRI.1

l6p phit bé mit bang plasma | (O5LT, | luan,té chic thuc nghiém | CPR1.2

Sau khi hoc xong chuong | OTH, | va md phéng CbR1.3

nay, hoc vién dat dugc cac | 02KT) | - Giang vién: CbR14

yéu cau co ban sau: + Giai thich céc khai niém. | CPRI1.5

- Trinh bay duogc khai niém, + Néu van dé can giai quyét. | CPR2.1

dic diém, tng dung cua + Trao ddi noi dung bai. CPR2.2

plasma. + Huong dan thyc nghiém | CPR2.3

-Trinh bay dugc phuong va mo phong. CbR2.4

phap xir ly bé mat chi tiét + T6 chuc lam viéc theo | CPR2.5

trude khi phu. nhom. CDbR2.6

- Xay dung quy trinh phi + Nhan xét, danh gia, két | CPR2.7
2 | tao cac Iop trén bé mit chi qua. CDR3.1

tiét. - Hoc vién: CDR3.2

- M6 phong, thuc hién phu + Nghién ctu tai ligu. CDbR3.3

cac 16p bé mat bang + Lang nghe, ghi chép céc | CDR3.4

plasma.

-Xac dinh, lya chon duoc
phuong phap kiém tra,
danh gia chat lugng 16p pha
bé mat chi tiét.

-Trinh bay, xac dinh duoc
phuong phap xir Iy bé mit
chi tiét sau khi phu.

Kiém tra giira hoc phan

noi dung, van d¢ can giai
quyét theo yéu cau.

+ Thuyét trinh, thao luan
cac van dé theo yéu cau.

+ Thuc nghiém va mod
phong qua trinh phu theo
yéu cau.
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TT Noi dung giang day S6 gior Phwong phap day-hoc hg(cjiglkf?m
Chuwong 3. Cong nghé tao | 05  Thuyét trinh, té chitc thao | CDRI.1
l6p phia bé miit bing laser (O5LT, | luan, to chirc thuc nghiém | CPR1.2
Sau khi hoc xong chuong | 0TH) | va mé phéng CDRI1.3
nay, hoc vién dat duoc cac - Giang vién: CbR14
y&u cau co ban sau: + Giai thich céc khai niem. | CBRI1.5
- Trinh bay duogc khai niém, + Néu van dé can giai quyét. | CPR2.1
dic diém, ¢ng dung cua + Trao ddi noi dung bai. CDPR2.2
laser. + Huéng dan thuyc nghiém | CPBR2.3
- Trinh bay dugc phuong va mo phong. CbR2.4
phap xur ly bé mat chi tiét + To chac lam viéc theo | CPR2.5
trude khi phu. nhom. CDbR2.6

3 |- Xay dung quy trinh pha + Nhan xét, danh gia, két| CPR2.7
tao c4c l6p trén bé mat chi qua. CPR3.1
tiét. - Hoc vién: CDR3.2
- M6 phong, thuc hién phu + Nghién ctu tai liéu. CbR3.3
cac 16p bé mat bang laser. + Lang nghe, ghi chép céc | CDR3.4

- Xac dinh, lya chon duoc
phuong phap kiém tra,
danh gia chat luong 16p phu
bé mat chi tiét.

- Trinh bay, xac dinh dugc
phuong phap xir Iy bé mat
chi tiét sau khi phu.

noi dung, van dé can giai
quyét theo yéu cau.

+ Thuyét trinh, thao luan
cac van dé theo yéu cau.

+ Thuc nghiém va mod
phong qua trinh phu theo
yéu cau.
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: CO KHi Poc lap - Tw do - Hanh phc

PE CUONG CHI TIET HQC PHAN
Trinh d§ dao tao: Thac si
Nganh dao tao: Ky thuit co khi

1.Tén hoc phan: Nghién ctu va phat trién san pham
2. M& hoc phan: KTCOKHI 015
3.56 tin chi: 3 (2,1)
4.Trinh d¢ cho Hoc vién: Nam tht 2
5.Phan bé thei gian:

- Lén 16p: 30 gio ly thuyét, 30 gio thuc hanh

- Tu hoc: 90 gio
6.Piéu kién tién quyét: Khang
7. Giang vién
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email
10. | TS. Nguyén Pinh Cuong | 0968900158 | NDCuong@saodo.edu.vn
11. | TS. Cao Huy Giap 0916842919 | CHGiap@saodo.edu.vn

8. M6 ta ndi dung ciia hoc phan

Hoc phan cung cap kién thirc nén tang va hién dai vé quy trinh nghién ctru — phat
trién san pham trong linh vuc co khi va 6 t6. Noi dung bao gém tong quan R&D, cac
mé hinh quy trinh phat trién san pham, thiét ké concept, cong nghé tao mau, thir nghiém
— danh gia san pham va cac xu huéng mgi nhu PLM, 3DEXPERIENCE va cong nghé
4.0. Hoc phan gidp hoc vién hiéu day du chu trinh tir y tuong dén san pham hoan chinh,
d6ng thoi rén luyén ning luc phan tich, thiét ké, kiém ching va hoan thién san pham.
Pay 1a hoc phan cét I6i trang bi tu duy hé thng va ki niang R&D phu hop véi yéu cau
cua nganh céng nghiép co khi — 6 td hién dai.
9. Muc tiéu va chuan dau ra hoc phan
9.1.Muc tiéu

Muc tiéu hoc phan théa man muc tiéu caa chuong trinh dao tao:

Muc d6 | Pap wng muc
Muc . . A,
tié.u M0 ta muc tiéu theo thang tiéu ciaa
do Bloom CTDbT
MT1 Kién thirc
Hoc vién van dung dugc quy trinh phat
trién san pham dé phan tich va mé ta cac
MT1.1 o X 3 PO1
budc hinh thanh, tr]lét ke, tao mau va thu [PO1]
nghiém mot san pham co khi — 6 t0.
MT1.2 | Hoc vién 4p dung dugc cac phuong phap 3 [PO1]
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M Muc d6 | Pap &vng muc
t.}'lc M0 ta muc tiéu theo thang tiéu ciaa
e do Bloom CTPbT
thiét ké concept va tao mau dé giai quyét
mot bai toan phét trién san pham méi trong
linh vuc co khi — 0 t0.
MT2 Ky ning
Hoc vién van dung duoc cac céng cu va
MT2.1 | Phuong phip phén tich k§y thuat dé xay 3 [PO2]
dung ban mo ta yéu cau, luya chon va danh
gia concept san pham co khi — 6 t0.
Hoc vién ap dung duoc quy trinh tao mau
MT2.2 va thir nghiém dé thuc h‘ién cac budc kiém 3 [PO2]
ching chtc nang, do bén hoac hiéu nang
ciia mot mau san pham.
MT3 Mirc tw cha va trach nhiém
MT3.1 Co6 nang luc lam viéc doc lap, lam viéc 3 [PO3]
nhém va chiu trach nhiém trong cong viéc
MT3.2 C6 nang luc vé lap ké hoach, diéu phoi 3 [PO3]
trong cong viéc dugc giao.
9.2. Chudn dau ra
Sy phU hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh dao tao:
Mirc do
theo A
h()(tj:?)ﬁﬁn M6 ta CDR hoc phan th;:g Dacl}l :IégT(}j)]?rR
Bloom
CDR1 Kién thirc
Van dung dugc quy trinh phat trién san pham
CDR1.1 | € phan tich cac giai doan tu hinh thanh y 3 [PLOZ]
tuong, thiét ké concept, tao mau dén thu
nghiém san pham co khi — 6 t0
Ap dung duoc cac phuong phap thu thap yéu
CDR12 | cau khich hang va phén tich ky thuat nham 3 [PLO3]
xay dung nhiém vu thiét ké cho mot san
pham mai.
Van dung duoc cac ky thuat thiét ké concept
CDBRI1.3 | vacdng nghé tao mau dé dé xuat va danh gia 3 [PLO3]
phuong 4n phat trién san pham co khi — 0 t6.
CDR2 KY¥ niang
Ap dung duoc cac cong cu phan tich ky thuat
CDbR2.1 | dé xay dung ban md ta yéu cau va lra chon 3 [PLO5]

concept pht hop cho san pham co khi — 6 to.
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Mirc d6
theo -
h(;?)ﬁa N Moé ta CDR hoc phan th;\:g DaC%:%gT%};R
Bloom

Van dung duogc cac phuong phap thiét ké va

CBR2.2 |md phong dé phéat trién md hinh maiu 3 [PLOG]
(prototype) phuc vu thir nghiém ban dau.
Ap dung duoc quy trinh thir nghiém dé danh

CDR2.3 | gia chirc ning, d6 bén hoic hiéu ning cua 3 [PLO6]
mAu san pham va dé xuat diéu chinh thiét ké.

CDR3 Mikc tw chia va trach nhiém

C6 kha nang lam viéc doc lap hoac lam viéc

CDPR3.1 | theo nhém, chiu trach nhiém ca nhan trong 3 [PLO8]
cong Vviéc.

CpRr3.2 | €O nangluc hudng dan, giam sat ngudi khac 3 [PLOOY]

cung thuc hién nhiém vu chuyén mon.
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10. Ma tran lién két ndi dung véi chuin dau ra hoc phan

Chuan dau ra cia hgc phan

CDbR1 CDR2 CDR3

Chuong Néi dung hoc phin
CDR| CDR | CDR | CDR | CBR | CBR | CBR | CDR
1.1 | 1.2 1.3 2.1 2.2 2.3 3.1 3.2

Chuong 1. TONG QUAN VE NGHIEN CUU PHAT TRIEN
SAN PHAM

1.1. Gi6i thiéu chung

1.2. Cac hudng phat trién san pham

1.3. Nhiing tiéu chi ddnh gia san pham

1 1.4. Panh gia sy thanh cong ciia qué trinh phat trién san pham 3 3 3 3 3
1.5. Cac phuong phap phat trién san pham

1.6. M6 hinh nghién ctru va phat trién hay nghién ctru dé phat
trién (R&D or R4D)

1.7. Thoi gian phat trién san pham va thuong pham

1.8. Nhiing thach thirc ctia qua trinh phat trién san pham

Chuong 2. QUY TRINH PHAT TRIEN SAN PHAM
2.1. Gidi thi¢u

2 2.2. M6 hinh tong quat quy trinh phat trién san pham 3 3 3 3 3 3
2.3. Quy trinh phat trién san pham thuc té

2.4. Sy twong thich ctia qué trinh phat trién san pham

Chwong 3 — THIET KE MAU CONCEPT SAN PHAM
3.1. Gi6i thi¢u

3.2. Qua trinh thiét ké concept trong linh vuc co khi

3.3. Qua trinh chon loc va tbi wu concept san pham

3.4. Phuong phap thiét ké concept trong linh vuc 6 t6

3.5. Thir nghiém concept san pham
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Chuan dau ra cua hoc phan

Chuong Noi dung hoc phan CBR1 CPR2 CPR3

CDR| CDR | CDR | CDR | CDR | CDR | CBR | CDR
1.1 | 12 13 2.1 2.2 2.3 3.1 3.2

Chuong 4. TAO MAU SAN PHAM
4.1. Co sd tao mau san pham

4 4.2. Nguyén tic tao mau 3 3 3 3 4 3
4.3. Cong nghé tao mau
4.4. Ké hoach tao mau

Chuong 5. THU NGHIEM SAN PHAM

5.1. Vai trd va cac phuong phap thir nghiém mau san pham
5.2. Trung tam thtr nghiém 6 t6

5.3. Chuong trinh thtr nghiém 6 t6

5 5.4. Cong nghé thir xe trén duong thir mé phong thuc té 3 3 3 3
5.5. Cong nghé thtr xe trong phong thi nghiém

5.6. Cong ngh¢ thur xe do

5.7. Cong ngh¢ thir nghiém linh kién phu tung 6 t6

5.8. Thir nghiém san pham trong giai doan chuan bi san xuét

Chuong 5. XU HUONG PHAT TRIEN SAN PHAM
5.1. Lich str qua trinh phat trién san pham

5.2. Quan Iy vong doi san pham (PLM)

6 5.3. Nghién ctru phat trién san pham theo 3DEXPERIENCE 3 3 3 3
5.4. Crowdsourcing hay sir dung ngudn lyc dam dong trong R4D
5.5. Mass Customization - R4D tuiy bién theo khach hang

5.6. Mot s6 tmg dung cong nghé 4.0 khéc trong R4D
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11. Panh gia hoc phén
11.1. Ma trdn phwong phdp kiém tra danh gid véi chudn ddu ra hec phan

Phuwong
x phap kiém ) 5
st | PRM | Quy [Trong | tradanhgia | CPRedahocphan |
T ha dinh | sé (Hinh thac,
phan thoi gian,
thoi diém) | CPR1 | CPR2 | CDR3
Panh gia vé su Trung
higndién,y | CPRI.1 | CDR2.1 | CPR3.1 | binh
1 banh gia 071 20% thire, thai do : , : cong
quatrinh | diém vatinhthan | CbR1.2 | CbR2.2 | CBR3.2 cac
hoc tap trén . . . diém
lop danh gia
CbRI1.1 | CBR2.1 | CBR3.1
PR 01 A : : :
2 | Teuluan | ey | 80% | Tuludn 4 oppio | cpr22 | CRR32

11.2. Cdch tinh diém hec phan

Diém hoc phan 1 tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chir va thang diém 4.
12. Yéu cau hoc phan

Hoc vién thuc hién nhitng yéu cau sau:

- Tham gia téi thiéu 80% s6 gio hoc trén 16p dudi su hudng dan caa giang vién.

- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh céc bai tap ca nhan va
bai tap nhom.

- Chir dong tim hiéu cac chii dé khi giang vién yéu cau.

- Tham gia lam Tiéu luan két thdc hoc phan.
13. Tai liéu phuc vu hoc phan

- Tai liéu chinh:

[1]. PGS.TS. Pham Xuan Mai, 2020, Nghién cizu phét trién san pham 6 6 va co khi.
NXB Khoa hoc va ky thuat. o q q

[2]Tran Anh Tuan (2013). Thiet ke va phat trien san pham.NXB Dan Tri.

[3]. Tran Anh Tuan. Cam nang phat trién san pham. Tai liéu noi bo. MES LAB R&D.

[4]. Nguyén Thanh Nam (2007). Gido trinh phuong phap thiet ké ky thuat. NXB Dai
hoc Quoc gia TP. H6 Chi Minh. o ’

[5]. Nguyén Hitu Loc (2005).Thiet ke, phan tich hé thong co khi theo dé tin cdy. NXB
Khoa hoc va K¥ thuat.
14. N§i dung chi tiet hoc phan va phwong phap day-hoc
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan
22. | Chwong 1. TONG QUAN VE 10 Nhom phwong phap | CDRI1.2,
NGHIEN CUU PHAT TRIEN | (05LT, | day hec tich cycvaday | CDR1.3,
SAN PHAM 05TH) | hoc lay nguwoi hoc 1am | CBR 2.3,
Muc tiéu chwong: trung tém.; CBR 3.1,
o A Lz A - Giang vién: CbR 3.2.
Glgp hoc vién hiéu khai niém san + Néu Vin dé, huéng
pham va R&D, cac tiéu chi danh din Hoc vién giai
gia, mb hinh va thach thuc trong quyét van dé.
phat trién san pham co khi — 0 to. + Giang giai c4c van dé
N§i dung cu thé Hoc vién con thac mac.
1.1. Gidi thiéu chung + Gol mo van de, giup
, . e uiAL Hoc vién ty tim hiéu
1.2. Cac huodng phat trién san R aX s
. cac van dé maoi.
pham + Nhan xét, danh gia
1.3. Nhirng tiéu chi danh gia san cau tra loi cua cac Hoc
pham vién.
1.4. Banh gia sy thanh cong cua - Hoc vién:
qua trinh phat trién san pham +h'Ql?1a'n gat’ lang nghe,
. . (i ghi chép bai.
1;5. Ca;c phuong phdp phat trién *+ Tur duy giai quyét vén dé.
san pham. S + Poc trudc tai lidu [1];
16 Mo hinh nghién ctru va ph?.t + Nghién ctu tai lisu [2]
trién hay nghién ctru dé phat trién
(R&D or R4D)
1.7. Thoi gian phat trién san pham
va thuong pham
1.8. Nhitng thach thirc cua qua
trinh phat trién san pham
23. | Chwong 2. QUY TRINH PHAT | 10 |Nhém phwong phap | CPR 1.1,
TRIEN SAN PHAM (5LT, | day hec tich cucvaday | CBR 1.2,
Muc tiéu chwong: 5TH) | hoc IfiyAngu’(‘)’i hoc lam | CPR 2.1,
Hoc vién nim va van dung duoc trung tam. CDBR 22,
s . .A . . - Giang vién: CbR 3.1,
quy trinh tir nghién clu  thi + Giang giai két hop | CPR3.2.

truong, thiét ké, tao miu dén
thuong mai hoa; hiéu méi lién hé
gitra cac budc trong R&D.

Néi dung cu thé

2.1. Gioi thiéu

2.2. Mo hinh téng quéat quy trinh
phat trién san pham

phat van, thao luan.

+ Day hoc dua trén
van de.

+ T6 chiic hoc nhém
trong chu dé tu hoc.

- Hoc vién:

+ Quan sat, lang nghe,
ghi chép bai.

+ Tu duy giai quyét van dé.
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan
2.3. Quy trinh phat trién san pham - Poc trudc tai liéu [1].
thuc té + Nghién ctu tai liéu [2]
2.4. Su tuong thich cua qua trinh
phat trién san pham
24. | Chwong 3. THIET KE MAU| 10 |Nhém phwong phap | CBR 1.1,
CONCEPT SAN PHAM (OSLT, | day hgc tich cucvaday | CBR 1.2,
Muc tiéu chwong: 5TH, | hec Iz‘iyAngu’(‘)'i hoc lam | CPR 2.1,
Hoc vién ap dung dugc phuong 02TH)) tru-n‘)g ta”.‘; CBR 22,
, A 1A , ., - Giang vién: CDbR 3.1,
phap thict ké concept, danh gia — + Giang giai két hop | CPR3.2.
lwa chon concept phu hop va thuc phat van, thao luan.
hién thir nghiém concept ban dau. + Day hoc dua trén
Néi dung cu thé van de.
3.1. Gi6i thiéu + To chic hoc nhém
3.2. Qua trinh thiét ké concept trong Ch‘f dé tu hoc.
~ , - Hoc vién:
trong linh vuc co khi N T
o Lo + Quan sét, lang nghe,
3.3. Qua trinh E:h(_)n loc va toi uu ghi chép bai.
concept san pham + Tu duy giai quyét van dé.
3.4. Phuong phap thiét ké concept + DPoc truac tai liéu [1]
trong linh vyc 6 t6 Chuong 7.
3.5. Thi nghiém concept sian + Nghién cau tai ligu [3],
phém [4]’ )
- Lam bai kiém tra gitra
hoc phan
25. | Chwong 4. TAO MAU SAN| 10 |Nhém phwong phap | CBR 1.1,
PHAM (O5LT, | day hoc tich cucvaday | CBR 1.2,
Muc tiéu chwong: 05TH)) | hec IfiyAngu’(‘)’i hoc lam | CPR 2.1,
Hoc vién van dung cdng nghé tao trur_lg tam..A CDBR 22,
~ x 2 - Giang viéen: CbR 3.1,
mau 3D, DMU, tao mau nhanh dé + Néu vn dé, huéng | CPR 3.2,
xay dyng mau thir va lap ké hoach din Hoc vién giai

prototyping phu hop véi thiét ké.
Ndi dung cu thé

4.1. Co s6 tao mau san pham
4.2. Nguyén tic tao mau

4.3. Cong nghé tao mau

4.4. K& hoach tao mau

quyét van dé.

+ Giang giai cac van dé
Hoc vién con thic mic.
+ Goi mo van dé, gilp
Hoc vién tu tim hiéu
cac van dé mai.

+ Nhan xét, danh gia
cau tra loi cua cac Hoc
Vién.

+ Quan sét, lang nghe,
ghi chép bai.

+ Tu duy giai quyét van dé.
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S CPR

TT Noi dung giang day gio Phwong phap day-hec hoc

phan
+ Poc trudc tai liéu [1]
chuong 11.
+ Nghién cau tai liéu
, [3], [4]

26. | Chwong 5. THU NGHIEM 10 | Nhoém phwong phap | CBR 1.3,
SAN PHAM (O5LT, | day hoc tich cucvaday | CPR 2.3,
Muc tiéu chwong: 05TH) | hoc Iz”iyAngu’(‘)'i hoc lam | CBR 3.1,
Hoc vién ap dung duoc quy trinh tru_n’g ta“?; CPR3.2.

, e L 2 - Giang vién:
thir nghiém linh kién va san pham + Giang gidi két hop
hoan chinh; danh gia chirc nang, phat van, thao luan,
do bén va hiéu nang mau thur. + Day hoc dya trén Van
N@i dung cu thé .
5.1. Vai tr0 va cac phuong phap + To6 Ct‘ﬁg hoc nhom
thir nghiém mau san pham trong Chlf de tw hoc.
A , A A A - Hoc vién:

5.2. Trung tam thur nghiém 6 t6 : T

. : o + Quan sat, lang nghe,
5.3. Chuong trinh thir nghi¢m 6 t6 ghi chép bai.
5.4. Cong ngh¢ thir xe trén duong + Tur duy giai quyét van de.
thir m6 phong thuc té + DPoc trude tai liéu [1]
5.5. Cong nghé thur xe trong chuong 12
phong thi nghiém + Nghién ct tai liéu [3]
5.6. Cong nghé thir xe &0 + On tap chuan bj cac
5.7. Cong nghé thir nghiém linh dieu kign thi ket thc

o : - hoc phan.

kién phu tung 6 t6
5.8. Thur nghiém san pham trong
giai doan chuan bi san xuat

27. | Chwong 5. XU HUONG PHAT | 10 |Nhém phwong phap
TRIEN SAN PHAM (OSLT, | day hec tich cucvaday

05TH) | hoc lay ngudi hoc lam

Muc tieu chwong:

Gilp hoc vién nhan biét va van
dung PLM, 3DEXPERIENCE,
crowdsourcing, mass
customization va cong nghé¢ 4.0
trong phét trién san pham co khi —
0 to.

N@i dung cu thé

5.1. Lich str qua trinh phét trién
san pham

5.2. Quan ly vong doi san pham
(PLM)

trung tam.

- Giang vién:

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dya trén van
de.

+ T6 chiic hoc nhém
trong chu dé tu hoc.

- Hoc vién:

+ Quan sat, ling nghe,
ghi chép bai.

+ Tu duy giai quyét van dé.
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan

5.3. Nghién ctru phéat trién san
pham theo 3DEXPERIENCE

5.4. Crowdsourcing hay st dung
ngudn lyc dam dong trong R4D
5.5. Mass Customization - R4D
tiy bién theo khach hang

5.6. Mot sé tmg dung cong nghé
4.0 khac trong R4D

+ Poc trudc tai liéu [1]
chuong 14
+ Nghién ctu tai liéu [5]
+ On tap chuan bi cac
diéu kién thi két thuc
hoc phan.
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: CO KHi Poc lap - Tw do - Hanh phc

PE CUONG CHI TIET HQC PHAN

Trinh d¢ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

1.Tén hoc phan: Ma sat, mon va bi tron

2. M& hoc phan: KTCOKHI 016

3.56 tin chi: 3 (2,1)

4.Trinh d¢ cho Hoc vién: Nam tht 2

5.Phan bé thei gian:

- Lén 16p: 30 gioly thuyét, 30gio thuc hanh

- Tu hoc: 90 gio
6.Piéu kién tién quyét: Khang
7. Giang vién
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email
12. | TS. Nguyén Pinh Cuong | 0968900158 | NDCuong@saodo.edu.vn
13. | TS. Cao Huy Giap 0916842919 | CHGiap@saodo.edu.vn

8. M6 ta ndi dung ciia hoc phan

Hoc phan Ma sat, mon va bdi trom cung cip nén tang khoa hoc vé hién tuong
tiép xuc, ma sat va suy thoai bé mat trong cé4c chi tiét may. Noi dung tap trung vao co
ché ma sat — mon, cac mo hinh tinh toan, diéu Kién boi tron va phuong phap danh gia
dic tinh tribology. Hoc phan déng thoi gii thiéu cac ki thuat phuc hoi bé mat, vai tro
ctia dau boi tron va hidu qua cua phu gia, dac biét phu gia nano, trong nang cao do bén
va do tin cay cua hé théng co khi.
9. Muc tiéu va chuan dau ra hoc phan
9.1.Muc tiéu

Muc tiéu hoc phan théa man muc tiéu cua chuong trinh dao tao:

Muc Mic do | Pap teng muc
u ca ‘A
tié.u M0 ta muc tiéu theo thang tiéu cua
do Bloom CTDbT
MT1 Kién thirc
Hoc vién van dung dugc cac khai niém va
MT1.1 | mO hinh tribology dé phan tich co ché ma 3 [PO1]
' sat —mon va dieu kién tiép xuc cua cac cap
chi tict may
Hoc vién ap dung dugc cac ly thuyet boi
MTL1.2 | tron va dinh luat mon dé danh gia mirc do 3 [PO1]
suy thodi bé mat trong nhiing dieu kién lam
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Murc d6 | Pap &wng muc
Muc A = A,
tiou M0 ta muc tiéu theo thang tiéu ciaa
do Bloom CTDbT
viéc khac nhau.
MT2 Ky ning
Hoc vién van dung duge cac phuong phap
MT2.1 d? va th,fl’ nghié[n tr\ibol(‘)g}{Adé xé70 d}nh hé 3 [PO2]
0 ma sat, toc do mon va hiéu qua boi tron
cua dau va phu gia.
Hoc vién ap dung dugc quy trinh phan tl'ch
MT2.2 dﬁi liéu thi nghiém‘dé d?inhkgié t;rangqt_héi t,)é 3 [PO2]
mét, xu huéng mon va dé xuat giai phap
giam ma sat — mon cho chi tiét may.
MT3 Mikc tw cha va trach nhiém
MT3.1 C(’), néng h,J:_C Iém viégA doc lap, IAém YiAéC 3 [PO3]
nhom va chiu trach nhiém trong cong viéc
MT3.2 Co nénAg h_J:c_ Avé lap k_é hoach, di¢u phoi 3 [PO3]
trong cong viéc duogc giao.
9.2. Chudn dau ra
Sy phl hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh dao tao:
Mire do
theo
CBbR P A bap wvng CDR
hoc phan Mo ta CDR hoc phan th;:g ciia CTDT
Bloom
CDR1 Kién thirc
Van dung dugc cac khai niém va mo hinh
CDRI.1 | tribology dé phan tich co che ma sat va dac 3 [PLOZ]
tinh tiep xUc gitra cac bé mat k¥ thuat.
Ap dung dugc cac ly thuyet mon va céc dinh
CPR1.2 luat co ‘bén dée dé,nh %ié c_u;’c‘rng do _rpbn \,/él 3 [PLO3]
dang mon trong cac dicu ki¢n lam viéc khac
nhau.
Van dung dugc cac nguyén 1y boi tron va
CcpRr1.3 | Phanloai phu gia dé phan tich kha nang giam 3 [PLO3]
ma sat — mon cia dau boi tron trong tirng (tng
dung.
CDR2 K¥ ning
Ap dung duoc cac phuong phap thi nghiém
CPR2.1 tr!bolpgy (Aplrl-on-dlrsk, ‘fOler-ball, SRY) Sie 3 [PLOS5]
xac dinh hé s6 ma sat va dac trung mon caa
vat liéu.
CPR2.2 | Van dung duoc cdng cu do va phan tich bé 3 [PLOE]
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Mirc d9
theo
CBbR Ao A bap irng CDR
hoc phan Moé ta CDR hoc phan th;\:g ciia CTDPT
Bloom
mat (profilometer, SEM/EDX, microscope)
dé danh gia su thay doi topography va co ché
mon.
Ap dung dugc quy trinh xir ly va phén tich
CPR2.3 dir !léu tlhi nghlém de d,é Xuat glél ph{élp ksf 3 [PLOS]
thuat nham giam ma sat, han ché mon va
nang cao do tin cay cua chi tiet may.
CDR3 Mitc tw cha va trach nhiém
C0 kha nang lam viéc doc lap hoac lam viéc
CDR3.1 |theo nhdm, chiu trach nhiém ca nhan trong 3 [PLOS]
cong Viéc.
CPR3.2 C6 ning lyc hudng dan, giam sat ngudi khac 3 [PLOY]

cung thuc hién nhiém vu chuyén mon.
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10. Ma tran lién két ndi dung véi chuin dau ra hoc phan

Chuong

Néi dung hoc phin

Chuan dau ra ciia hoc phan

CDbR1

CDR2

CDR3

CDbR
1.1

CDbR
1.2

CbR
1.3

CDbR
2.1

CbR
2.2

CDR
2.3

CDR
3.1

CDR
3.2

Chuwong 1.CHAT LUQNG BE MAT VA TIEP XUC
CUA BE MAT MA SAT

1.1 Khéi niém vé chat luong bé mat

1.2 Cac thong s6 dic trung va trang thai hinh hoc bé mat
ma sat

1.3 Trang théai bé mat cua cap ma sat trong qué trinh tiép
xuc

1.4 Tiép xic ma sét ciia cac bé mit thuc

Chwong 2.MA SAT NGOAI

2.1 C4c khai niém co ban vé ma sat

2.2 Phan loai cac dang ma sat

2.3 Cac dinh luat co ban vé ma sat

2.4 Ban chat ma sat ngoai

2.5 Cac ly thuyét tinh hé s6 ma sét

2.6 Mot s6 khai niém va dinh nghia vé ma sat lan

Chwong 3.MON VAT LIEU

3.1 Cac khai niém va dinh nghia co ban

3.2 M6t s6 co ché hinh thanh céc phan tir mon

3.3 Phén loai cdc dang mon

3.4 Céc dinh luét co ban vé mon

3.5 Ban chat ciia qua trinh mon

3.6 Mot s6 phuong phap tinh cudng d6 mon cua cip ma
sat

3.7 Tinh mon cip ma sat theo ly thuyét co phan tir

3.8 C4c nhan té anh huong dén cuong 6 mon
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Chuong

Néi dung hoc phin

Chuan dau ra caa hoc phan

CDbR1

CDR2

CDR3

CDR
1.1

CDR
1.2

CDR
13

CDR
2.1

CbR
2.2

CDR
2.3

CbR
3.1

CDR
3.2

3.9 Anh hudng cia dong dién va rung dong dén mon

Chuong 4. TINH MON KHOP MA SAT

4.1 Mon bé mat va khép ma sét

4.2 Cac phuong phap tinh mon khaop ma sat

4.3 Tinh mon khép ma sét trong diéu kién bién dang tiép
xuc

4.4 Tinh mon gidi han U

Chwong 5.PHUC HOI BE MAT BI MON BANG
PHU GIA TRONG DAU BOI TRON

5.1. Tong quan vé chat phu gia trong dau boi tron

5.2. Nguyén 1y giam ma sat, phuc hdi bé mit bi mon
bang phu gia trong dau boi tron

5.3. Thi nghiém ctia phuy gia trong dau boi tron
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11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan

Phu’o’ng
pidm phap kiém o h h3
ST th:":nh Quy [Trong | tra danh gia CDR cua hec phan Ghi
T h dinh | sé (Hinh thezc, chu
phan thoi gian,
thoi diém) | CPR1 | CPR2 | CDR3
Danh gid vé sur TbrlunT]g
hiéndién,y | CBRI1.1 | CBR2.1 | CBR3.1 con
L | Panh gid| 01 | oo | thic,thido | , , i
quatrinh | diém vatinhthan | CbR1.2 | CDR2.2 | CBR3.2 didm
hoc tap trén .
. danh
l6p 2
gia
CbRI1.1 | CBbR2.1 | CDR3.1
=R A Ol 0 A ’ ’ l
2| Tieuluan | gz, | 80% | Tuludn | pry 5 | cPR22 | CPR32

11.2. Cdch tinh diém hoc phan
Diém hoc phan 13 tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chit va thang diém 4.
12. Y&u cau hoc phan
Hoc vién thyc hién nhitng yéu cau sau:
- Tham gia t6i thiéu 80% s6 gio hoc trén 16p duéi su hudng dan caa giang vién.
- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh cac bai tap ca nhan va
bai tap nhom.
- Chu dong tim hiéu cac chu dé khi giang vién yéu cau.
- Tham gia lam Tiéu luan két thdc hoc phan.

- Dung cu hoc tap: bat, vé ghi.
13. Tai liéu phuc vu hoc phin
[1]. VS. GS. TSKH. Nguyén Minh Tuén, PGS.TS. Pham Van Hung (2007), Ma sat
hoc, Nha xuat ban Khoa hoc va ky thuat.
[2]. PGS. TS. Nguyén Doan Y, 2012,Ma sdt, mon , béi tron, Nha xuat ban Khoa hoc
va ky thuat.
[3] A.Razmjou, J.Mansouria, V.Chen. The effects of mechanical and chemical
modification of TiO2 nanoparticles on the surface chemistry, structure and fouling
performance of PES ultrafiltration membranes. J Memb SCI, 2011, 378 (2) 73-84.

[4]. Thang Manh Sail - Cuong Dinh Nguyen2 - Dung Tien Nguyen3 Research on the
Effects of TiO2 Nano-admixture in Lubricating Oil, Metallurgy Materials Engineering, 1IM




179

2025, Trans Indian Inst Met (2025) 78:53; Published online: 11 January 2025 (Scopus Q?2).
https://link.springer.com/article/10.1007/s12666-024-03494-7

14. Ndi dung chi tiét hec phan va phwong phap day-hoc

Sb CPR
TT Noi dung giang day gio Phwong phap day-hoc hoc
phan
28. | Chuwong 1.CHAT 10 Nhom phwong phap day hoc tich | CBR1.2,
LUQNG BE MAT VA | (5LT, |cuwcvaday hoc lay nguoi hoc lam | CPRI1.3,
TIEP XUC CUA BE| 5TH) |trungtam. CPR 2.3,
MAT MA SAT - Giang vién: CDR 3.1,
Muc tiéu: + Néu véan d¢, huéng dan Hoc | CPR 3.2.
Chuong nay giup nguoi vién giai quyét van dé.
hoc nam viing co s& khoa + Giang giai cac van dé Hoc vién
hoc vé dic trung hinh hoc con thac mac.
bé mat va cac théng sb + Goi m& van d¢, gilp Hoc vién
nham, qua d6 phan tich co ty tim hiéu cac van dé méi.
ché tiép xuc thuc, bién + Nhan xét, danh gia cau tra loi
dang va ung suat gitra hai cua cac Hoc vién.
bé mat ma sat. Hoc vién - Hoc vién:
phét trién kha niang danh + Quan sét, ldng nghe, ghi chép bai.
gia anh huong cua chat + Tu duy giai quyét van dé.
lwgng bé mat dén ma sat + Doc trudce tai liéu [1] Chuong 1;
va do tin cay chi tiét. + Nghién ciru tai liéu [2] Chuong 1
N@i dung cu thé muc 1.2, 1.3.
1.1 Khai niém vé chat + Trinh bay dap an cau hoi va bai
luong bé mat tap cudi chuwong 1 tai lidu [1].
1.2 Céc thdng sb dic trung
va trang thai hinh hoc bé
mat ma sat
1.3 Trang thai bé mat cua
cap ma sat trong qua trinh
tiép xuc
1.1. 1.4 Tiép xuc ma sat
cua cac bé mit thuc
29. | Chwong 2. MA SAT 10 Nhém phwong phap day hoc tich | CBR 1.1,
NGOAI (O5LT, |cwcvaday hec lay nguoi hoc 1am | CPR 1.2,
Muc tiéu: 05TH) | trung tam. CbR 2.1,
Chuong naylam rd ban - Giang vién: CbR 2.2,
chit tribology caa céc + Giang giai két hop phat van, thao | CBR 3.1,
dang ma sat, déng thoi luan. CPR 3.2.

huéng dan ngudi hoc van
dung cac dinh luat ma sat,
ly thuyét boi tron va
duong cong Stribeck dé
phén tich c&c hién tugng
ma sat. Hoc viénhinh
thanh nang lwc nhén

+ Day trén
van dé.

+ T6 chirc hoc nhém trong cha dé
tu hoc.

- Hoc vién:

+ Quan sat, ling nghe, ghi chép bai.
+ Tu duy giai quyét van dé.

hoc dua
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TT

Noi dung giang day

gio

Phwong phap day-hoc

CbR
hQC
phan

dinhhé sb ma sat va cac
yéu t chi phéi trong diéu
kién lam viéc da dang.
Néi dung cu thé:

2.1 Céac khai niém co ban
vé ma sat

2.2 Phan loai cac dang ma
sat

2.3 Cac dinh luat co ban
vé ma sat

2.4 Ban chat ma sat ngoai
2.5 Cac ly thuyét tinh hé
s6 ma sét

2.6 Mot sd khai niem va
dinh nghia vé ma sat lan

- Boc trudc tai liéu [1] Chuong 2.
+ Nghién ctu tai liéu [2]

30.

Chwong 3.MON VAT
LIEU

Muc tiéu:

Chuong nay phan tich hé
thong cac co ché mon va
diéu kién phét sinh, gidp
hoc vién van dung dinh
luast mon dé tinh toén
cuong do mon va danh gia
dién bién suy thoai bé mt.
Nguoi hoc tang cwong
ning luc xem xét cac
nhan té anh huéng nhu tai
trong, toc do, nhiét do va
moi truong dén qua trinh
mon.

Néi dung cu thé:

3.1 Céac khai niém va dinh
nghia co ban

3.2 Mot s6 co ché hinh
thanh céc phan tir mon
3.3 Phén loai cac dang
mon

3.4 Céac dinh luat co ban
vé mon

3.5 Ban chat cua qua trinh
mon

10

(O5LT,
03TH,
02KT)

Nhom phwong phap day hoc tich
cucvaday hoc lay ngudi hoc 1am
trung tam.

- Giang vién:

+ Giang giai két hop phat van, thao
luan.

+  Day
van dé.

+ T6 chizc hoc nhém trong cha dé
tu hoc.

- Hoc vién:

+ Quan sat, lang nghe, ghi chép bai.
+ Tu duy giai quyét van dé.

- Poc truac tai liéu [1] Chuong 3
+ Nghién cuu tai liéu [2]

+ Lam bai kiém tra.

hoc dua trén

CPR 1.1,
CPR 12,
CDPR 2.1,
CDR 2.2,
CPR 3.1,
CDR 3.2.
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Sb CPR
TT Noi dung giang day gio Phwong phap day-hoc hoc
phan
3.6 Mot s6 phuong phéap
tinh cuong d6 mon cua
cap ma sat
3.7 Tinh mon cap ma sat
theo ly thuyét co phan tir
3.8 Cé4c nhan té anh
huong dén cudong d6 mon
3.9 Anh huéng cua dong
dién va rung dong dén
mon
31. | Chwong 4.TINH MON 10 Nhom phwong phap day hoc tich | CBR 1.1,
KHOP MA SAT (O5LT, | cucvaday hoc lay nguoi hoc lam | CDR 1.2,
Muc tiéu: 05TH) | trung tam. CbR 2.1,
Chuong nay tap trung - Giang vién: CbR 2.2,
lam rdo dic trung mon + Néu van de, hudong dan Hoc | CPR 3.1,
trong cac khop may, tu vién giai quyét van dé. CbR 3.2.
d6 husng dan hoc vién ap + Giang giai cac van dé Hoc vién
dung cac phuong phap con thac maC
tinh toan va mé hinh hoa + Goi md van de gidp Hoc vién
tiép xtic dé du doan wear ty tim hiéu cac van dé méi.
rate va xac dinh gigi han + Nhan xét, danh gia cau tra loi
mon U. Nguoi hoc néng cua cac Hoc vién.
cao kha niang dé xuat - Hoc vién:
giai phap nham cai thién + Quan sat, ling nghe, ghi chép bai.
d6 bén va do tin cay cua + Tu duy giai quyét van dé.
khép ma sét. - Boc trudce tai liéu [1] Chuong 4
N@i dung cu thé: + Nghién ctu tai liéu [2]
4.1 Mon bé mat va khop
ma sat
4.2 Cac phuong phép tinh
mon khop ma sat
4.3 Tinh mon khép ma sat
trong diéu kién bién dang
tiép xuc
4.4 Tinh mon gigi han U
32. | Chwong 5.PHUC HOI| 20 | Nhom phwong phap day hoc tich | CPR 1.3,
BE MAT BI MON | (10LT, |cucvaday hoc lay nguwdi hoc 1am | CBR 2.3,
BANG PHU GIA | 10TH) |trung tam. CPR 3.1,
TRONG DAU BOI - Giang vién: CPR 3.2.
TRON + Giang giai két hop phét van, thao
Muc tiéu: luan.

Chuong nay luan giai co
che tac dong cia phu gia,
dac biét 1a phu gia nano,

+ Day hoc dya trén van dé.
+ T6 chac hoc nhom trong chu dé
tu hoc.
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S6 CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan

trong viéc hinh thanh
tribofilm phuc hdi bé mat
va giam ma sat. Hoc
viénphat trién ky ning
thwc nghiém théng qua
cac phép thu tribology
nham danh gia hé s6 ma
sat, tbc d6 mon va hiéu
qua phuc hdi bé mit cua
phu gia.

Ndi dung cu thé:

5.1. Téong quan vé chat
phu gia trong dau boi tron
5.2. Nguyén ly gidm ma
sat, phuc hoi bé mit bi
mon bang phu gia trong
dau boi tron

5.3. Thi nghiém cua phu
gia trong dau boi tron

- Hoc vién:

+ Quan sét, lang nghe, ghi chép bai.
+ Tu duy giai quyét van dé.

+ Doc trudce tai liéu [4]

+ Nghién cau tai ligu [3],

+ On tap chuan bi cac diéu kién thi
két thic hoc phan.
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: DIEN Poc lap - Tw do - Hanh phuc

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

1. Tén hoc phén: Ky thuat diéu khién tu dong
2. Ma hoc phan: KTCOKHI 017
3. S6 tin chi: 3 (2,1)
4. Trinh d¢ cho hoc vién: Nam thur 1
5. Phan bd thoi gian
- Lén 16p: 30 gio ly thuyét, 30 gior thuc hanh.

- Tu hoc: 90 gio.
6. Piéu kién tién quyét: Khong
7. Giang vién
STT | Hoc ham, hec vi, ho tén | Sé dién thoai Email
1 | TS. Nguyén Phuong Ty 0834760668 | tynp2109@gmail.com
2 | TS. Ha Minh Tuéan 0977536826 | minhtuanha031@gmail.com

8. M6 ta ndi dung caa hoc phan

Hoc phan cung cap cho hoc vién nhiing kién thirc vé k¥ thuatt diéu khién: Co so
toan hoc cua k¥ thuat diéu khién; Phuong phap mé ta toan hoc ddi tuong diéu khién;
Khao sat dic tinh dong hoc; Khao sat tinh 6n dinh cua hé thong diéu khién tu dong;
Phan tich chat lugng cua hé théng diéu khién tu dong va tir d6 tim dugc cac phuong
phap nang cao chét luong hé thong didu khién.
9. Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu

Muc tiéu hoc phan théa man muc tiéu ctua chuong trinh dao tao:

Mirc d6 Pap tng
Muc . i A
tié.u M0 ta muc tiéu theo thang | muc tiéu cia
do Bloom CTDbT
MT 1 Kién thirc
Co6 kién thirc vé toan hoc dé mé ta toan hoc doi
MT 1.1 o 3
tuong dieu khien. [PO1]
MT 1.2 C6 kién thirc chuyén sau dé phan tich, danh gia, 4
| tong hop hé thong diéu khién tu dong.
MT 2 KY¥ niang
MT 2.1| Phan tich, danh gia duoc chat lwong hé thong 3 [PO2]
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Muc . Mirc do Dép ung
tié.u M0 ta muc tiéu theo thang | muc tiéu caa
do Bloom CTPT
diéu khién tu dong.
Ung dung dugc mot sb phan mém tin hoc dé
MT 22 = S T 3
mo ta, khao sat tinh 6n dinh cua hé thong.
MT 3 Mrrc tw chi va trach nhiém
C6 nang luc 1am viéc doc 1ap, hoic to chac 1am
MT 3.1| viéc theo nhédm va chiu trach nhiém trong céng 3
Viéc.
C6 nang lyc dinh hudng, 1ap ké hoach, huéng [PO3]
MT 3.2| dan, giam sat, danh gia va dua ra két luan cac 4
cdng viéc thuoc chuyén mén nghé nghiép.

9.2. Chudn dau ra ciia hgc phan
Sy phl hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh do tao:

CDR Mirc d9 | Dap ung
X Mo ta CPR hoc phan theo thang| CDR ciia
hoc phan
do Bloom CTDbT
CDR 1 Kién thic
Trinh bay duoc chirc ning va cac thanh phan co
CDPR 1.1 | ban cua hé thong diéu khién tu dong, co sé toan 2
hoc cua ky thuat diéu khién tu dong
T, < ’ ’ N z A
CDR 1.2 O;m tat. iiuqc_(;ac phu;orng phap mo ta toan hoc hé 2
thong dieu khién ty dong.
CDR 1.3 | Phan biét dugc cac khau dong hoc co ban. 2
< , . [PLO4]
Van dung dugc cac phuong phap xét 6n dinh cho
CbR14| A . 3
hé thong diéu khién tu dong.
CPR 1.5 | Dién giai c4c chi tiéu danh gia chat lugng hé thong. 3
CBR 1.6 Ph;ém tich énfl hlfé’ng iﬁa Céi luat dAiéu khién dén A
chat luwong hé thong diéu khien ty dong.
V,\ Py A _ . - < ~
CBR 1.7 a!’l durlg p?animem.kMatlz_iE) Slrr)ulmk vao mo )
phong cac hé thong dicu khién tu dong.
CDR 2 K¥ niang
Phén tich 5, tim mod hinh toan cua hé
CBR 2.1 A’an tl(.:; SO io, ti Adu’qc 0 hinh toan cua hé 4
thong dieu khién ty dong.
V& dic tinh dong hoc cho cac khau va hé thon PLO6
CBR 2.2 e de,w_t:n doAg oc cho cac khau va hé thong 3 [ ]
dicu khiéen tu dong.
CDR 2.3 | Kiém tra tinh 6n dinh cua hé thong diéu khién ty A
dong.
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CDBR ‘ Mirc d9 | Dap ung
N M0é ta CDR hoc phan theo thang| CDR cua
hoc phan i
do Bloom CTDbT
CDR 2.4 | Panh gia chat luong cua hé thong diéu khién A
tu dong.
CBR 2.5 Lu:fa chon, ’t'hazr'déi duqc?kth()nggsé bo diéu khién cho A
phu hop véi doi tuong dieu khién.
Van dung duoc phan mém Matlab - Simulink dé
CDR 2.6 | phuc vu Vviéc tinh todn va giai quyét cac bai toan 2
trong diéu khién tu dong.
CDR 3 Mikc tw cha va trach nhiém
Chu dong trong qua trinh hoc tap va nghién ciru, doc
CDBR 3.1 lap thuc hién cac cong viéc tinh toan, phén tich, khao 3
sét, tong hop hé théng diéu khién tu dong.
C6 nang lyc hudng dan, giam sat ngudi khac cling
CPR 3.2 | thuc hién nhiém vu lién quan dén tinh toan, phan 3 [PLOS]
tich, tong hop hé thong diéu khién tu dong.
Ty dinh huéng, dua ra két luan va bao vé quan
CDR 3.3 | diém cé& nhan khi két luan vé chét lugng cua hé 4

thng diéu khién tu dong.




10. Ma tran lién két ndi dung véi chuin dau ra hoc phan
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Chuong

Néi dung hec phan

Chuén dau ra ciaa hoc phan

CDR1

CDR2

CDR3

CDR
1.1

CDR
1.2

CDR|
1.3

CDR|
14

CDR|
1.5

CDR|
1.6

CDR
1.7

CDR
2.1

CDR
2.2

CDRCDR|
23|24

CDR|
2.5

CDR|
2.6

CDR
3.1

CDR|
3.2

CDR
3.3

Chwong 1. Khai niém co ban va co sé toan hec
trong k¥ thuat diéu khién tw dong

1.1. Khai niém chung

1.2. Céc loai tin hiéu dién hinh str dung trong ky
thuat diéu khién tu dong

1.3. Phép bién doi Laplace

Noi dung thuc hanh

Bai 1. Bién dbi Laplace va giai phuong trinh vi phan

Chuwong 2. M6 ta toan hoc hé thong diéu khién
tw dong

2.1. M6 ta hé thong bang phuong trinh vi phan
2.2. M0 ta hé théng theo phuong phap khong gian
trang thai

2.3. M6 ta hé thong dudi dang ham truyén dat
2.4. Pai s6 so do khdi

2.5. Méi quan hé gitta cac phuong phap mo ta hé
théng

Noi dung thuc hanh:

Bai 2. Tim ham truyén twong duong cua hé théng
diéu khién tu dong
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Chuin dau ra ciaa hoc phan
CDbR1 CDR2 CDR3
CDRCDRCDRCDRCDRCDRCDRCBDRCDRICBDRCDRICDRCDRICDRCBDR|(CDR
111(12(13(14 (15|16 |1.7|21|22|23|24|25|26|31|3.2]3.3

Chuwong Néi dung hec phan

Chwong 3. Khao sat dic tinh dong hoc

3.1. bac tinh thoi gian

3.2. Pac tinh tan sé

3.3. Khao sat dac tinh dong hoc cua cac khau dong
hoc co ban

3.4. Khao st ddc tinh dong hoc cua hé thong diéu
khién tu dong

Noi dung thuc hanh:

Bai 3. Khao sat cac dic tinh dong hoc cua hé thong
diéu khién tu dong

Chuwong 4. Khao sat tinh on dinh ciia hé thong
diéu khién tu dong

4.1. Co s¢ toan hoc va phén loai cac phuong phap
xét tinh on dinh

4.2. C4c tiéu chuan 6n dinh dai sb

4 | 4.3. Céc tiéu chuan 6n dinh tan sb 3 3 4 31313
4.4. Phuong phép chia mién D

Noi dung thwc hanh:

Bai 4. Khao st tinh on dinh cia hé thong diéu
khién tu dong
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Chuin dau ra ciaa hoc phan
CDbR1 CDR2 CDR3
CDRCDRCDRCDRCDRCDRCDRCBDRCDRICBDRCDRICDRCDRICDRCBDR|(CDR
111(12(13(14 (15|16 |1.7|21|22|23|24|25|26|31|3.2]3.3

Chuwong Néi dung hec phan

Chuong 5. Phan tich chit lweng hé théng diéu
khién tw déng

5.1. Cac chi tiéu chat lugng caa hé thong diéu
khién tu dong

5.2. Tinh toan céac chi tiéu chat luong hé thong
5 | diéu khién tu dong 3 3 4 31313
5.3. Anh huong cua céc luat diéu khién dén chat
lugng hé thong diéu khién

Noi dung thuc hanh:

Bai 5. Xac dinh sai s6 cua hé théng va xét anh
huong cua cac tham sb bo diéu chinh PID

Chuwong 6. Tong hop hé théng

6.1. Bai toan tong hop hé thong

6.2. Mot s6 phwong phép tong hop bo diéu khién
6.3. Tong hop hé thong trong khdng gian trang thai
6.4. Bién phap nang cao chat lugng hé théng diéu
khién tu dong

Noi dung thwc hanh:

Bai 6. Tong hop hé thong diéu khién ty dong




11. Panh gia hoc phan
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11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan

Phuong CPR ciia hoc phan
. phap kiem
STT t?l;r:?ﬂ Quy | Trong tra‘dz’lnh gia Ghi chi
phﬁn dinh SO (Hln_h thwc CDbR1 | CDR2 CDR3
thoi gian,
thoi diém)
Panh gid v CbRI1.1,| CbR2.1,| CBR3.1, .
s hien dien CbR1.2,| CBbR2.2,| CPBR3.2, D{ém trung
Diénh gid| 01 3’/' thire théi CbR1.3,| CBR2.3,| CPBR3.3. | binh chg
1 Qué trinh didm 20% 46 va’ tinh CbR1.4, CbR24, Qﬁacac
N hoc tp CDbR1.5,) CBR2.5, diém_@énh
trén Ic’rh " |CbR1.6,] CDR2.6. gia
CbR1.7.
CbRI.1,/CbR2.1, | CBR3.1,
CbR1.2,/CbR2.2, | CBR3.2,
Tidu 01 CbR1.3,/CBR2.3, | CBR3.3. 01
2 lun didm 80% | Tu luan CbR1.4,/CDbR24, bai tiéu
: CDbR1.5,|CDBR2.5, luan
CbR1.6,/CBR2.6.
CbR1.7.

11.2. Cdch tinh diém hoc phan

Diém hoc phan 1a tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chir va thang diém 4.

12. Yéu cau hoc phan

Hoc vién thuc hién nhitng yéu cau sau:
- Tham gia téi thiéu 80% s6 gio hoc trén 16p dudi su hudng dan caa giang vién.
- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh céc bai tap ca nhan va

bai tap nhom.

- Chir dong tim hiéu cac chi dé khi giang vién yéu cau.
- Tham gia lam Tiéu luan két thdc hoc phan.

13. Tai liéu phuc vu hec phan

- Tai liéu chinh:
[1]- Truong Pai hoc Sao o (2025), Tai liéu hoc tap Ly thuyér diéu khién tu

dong, in Iuu hanh ndi bo.
[2]- Phan Xuan Minh (chi bién) (2008), Gido trinh Ly thuyér diéu khién tir déng,

Nha xuat ban Gido duc.

- Tai ligu tham khdo:
[3]- Binh Vin Nhuong (chi bién) (2014), Cac yéu té danh hiedng dén chat heong
hé thong diéu khién t dong, Nha xuat ban Khoa hoc va ky thuat.
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[4]- Pham C6ng Ngd (chu bién) (2007), Ly thuyér diéu khién tw déng, Nha xuat
ban Khoa hoc va k¥ thuat.
[5]- PGS.TS. Nguyén Thuong Ngb (2009), Ly thuyér diéu khién ti dong thdng
thwong va hién dai (quyén 1), Nha xuat ban Khoa hoc va k§ thuat.
14. Ndi dung chi tiét hec phan va phwong phap giang day - hoc

duoc cac khai niém, co sd toan
hoc, cac loai tin hiéu trong ky
thuat diéu khién tu dong.

N@i dung cu thé:

1.1. Khai niém chung

1.1.1. So d6 khdi hé thong diéu
khién tu dong dién hinh

1.1.2. Céac nguyén tic dicu
khién co ban

1.1.3. Phan loai hé théng diéu
khién tu dong

1.1.4. Nhiém vu cua k¥ thuat
diéu khién tu dong

1.1.5. Vi du vé hé théng diéu
khién tu dong

1.2. Céc loai tin hiéu dién hinh
st dung trong ly thuyét diéu
khién tu dong

1.2.1. Khai niém vé tin hiéu
1.2.2. Phan loai tin hiéu

1.2.3. Mét s6 tin hiéu dién hinh
1.3. Phép bién doi Laplace
1.3.1. Phép bién dbi Laplace (thuan)
1.3.2. Phép bién doi Laplace (nguoc)
1.3.3. Ung dung phép bién doi
Laplace giai phuong trinh vi
phan tuyén tinh

+ Giai thich cac khai niém.

+ Néu van dé, huéng dan hoc
vién giai quyét van dé.

+ T6 chirc hoc vién thao luan
theo nhom, két luan, nhan xét
va danh gia két qua thao luan.
+ Hudng dan hoc vién st dung
phan mém Matlab - Simulink
vé cac dic tinh caa hé théng
diéu khién tu dong.

- Hoc vién:

+ Doc trudce tai liéu:

Chuong 1/myc 1.1 + 1.3 [1];
Chuong 2/muc 2.1; 2.2; 2.5 [2];
Bai 1 [1].

+ Quan sét, ghi chép ndi dung
bai hoc.

+ Tranh luan, phan bi¢n giai
quyét cac van de.

+ Thao luan nhém theo chua dé
giang vién giao.

+ Thuc hanh noi dung bai 1 [1]
theo hudng dan cia giang vién.

TT Noi dung giang day S6 gio| Phwong phap day - hoc h(_)??)ﬁﬁn
Chuwong 1. Khai niém coban | 06 | Thuyét trinh, day hoc dwa |[CDR 1.1,
va co sé toan hoc trong k¥ |(04 LT, trén van dé, té chirc hoc theo |CDBR 1.7,
thuat diéu khién tuw dong 02 TH,| nhém. CBR 2.6,
Muc tiéu chwong: Trinh bay [OKT) | - Giang vién: CDbR 3.1.
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TT Noi dung giang day S6 gio| Phwong phap day - hoc hg(c?];ﬁﬁn
N@i dung thuc hanh:
Bai 1. Bién d6i Laplace va giai
phuong trinh vi phan
Chuwong 2. M0 ta toan hoc hé | 18 | Thuyét trinh, té chitc hoc theo | CBR 1.2,
thong diéu khién tw déng (08 LT, nhém, té chic cho hec vién | CBR 1.7,
Muc tiéu chwong: Van dung 10 TH,| tranh luan, moé phéng. CbR 2.1,
dugc toan hoc md ta hé théng |0KT)| - Giang vién: CPR 2.6,
diéu khién tu dong. + Giai thich cac khai niém, | CpRr 3.1.
Néi dung cu thé: dinh nghia.
2.1. Md ta hé théng bing + Tb chuc hoc vién thao luan
phuong trinh vi phan theo nhom, két luan, nhan xét
2.2. M0 ta hé thong theo phuong va danh gia két qua thao luan.
phép khéng gian trang thai + Pua noi dung dé hoc vién
2.3. M6 ta hé théng dudi dang tranh luan.
ham truyén dat + Hudéng dan hoc vién sir dung
2.3.1. Pinh nghia ham truyén dat phan mém Matlab - Simulink
2.3.2. Cac phuong phap xac dé tim ham truyén cia hé

) dinh ham Fruyér{ dat théng.
2.4. bai so so do khoi - Hoc vién:
2.4.1. Cac khdi mac ndi tiép + Poc trudc tai lieu:
2.4.2. Cac khéi mac song song Chuong 2/muc 2.1 + 2.5 [1];
2.4.3. Hé théng mac phan hoi Chuong 3/muc 3.1 + 3.4 [2];
2.4.4. Chuyén doi vi tri c4c tin hieu Bai 2 [1];
2.5. Mbi quan hé gitta céc Chuong 1/muc A.2 [3].
phuong phap mo ta hé théng + Quan sat, ghi chép noi dung
2.5.1. Quan h¢ gitra md hinh trang bai giang.
thai va phuong trinh vi phan + Tranh luan, phan bién theo
2.5.2. Quan hé gitta mé hinh chii dé giang vién dua ra.
trang thai va ham truyén dat + Thao luan nhém.
Noi dung thuc hanh: + Lam bai thuc hanh theo
Bai 2. Tim ham truyén tuong huéng dan cia giang vién.
duong cua hé théng diéu khién + Lam cac bai tap o cudi
tu dong chuong 2 [1].
Chuong 3. Khao sat dic tinh | 08 | Thuyét trinh, day hoc dwa | CPR 1.3,
dong hoc (02LT, trén van dé, dam thoai, md | CDR 1.7,
Muc tiéu chwong: Van dung |04 TH,| phéng. CbR 2.2,
3 dugc toan hoc khao sat dac tinh (02 KT)| - Giang vién: CPR 2.6,

dong hoc hé thong diéu khién + Giai thich céc khai niém. CDR 3.1.
tu dong.
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TT Noi dung giang day S6 gio| Phwong phap day - hoc hg(c?];ﬁﬁn
Néi dung cu thé: + Néu van dé, huéng dan hoc
3.1. bac tinh thoi gian vién giai quyét van dé.
3.1.1. Ham qua do6 + T6 chirc dam thoai gitra
3.1.2. Ham trong luong giang vién - hoc vién; hoc vién
3.2. bic tinh tan sé - hoc vién, két luan va danh gia
3.2.1. Ham truyén tan s cau tra 1.
3.2.2. Céc dic tinh tan sb + Hudng dan hoc vién sir dung
3.3. Khao sat dic tinh dong phan mém Matlab - Simulink
hoc cua cac khau dong hoc co khao sat dac tinh dong hoc cua
ban cac khau va cua hé thng.
3.3.1. Khau khuéch dai - Hoc vién:
3.3.2. Khau quan tinh bac nhat - Poc trudc tai ligu:
3.3.3. Khéu dao dong bac hai Chuong 3/muc 3.1 + 3.4 [1];
3.3.4. Khau tich phan Chuong 4/muc 4.1 + 4.4 [2];
3.3.5. Khau vi phéan ly tudng Bai 3 [2];
3.3.6. Khau tré + Nghe giang, ghi chép.
3.4. Khao sat dac tinh dong + Tranh luan, phan bién giai
hoc cuia hé thong diéu khién tu quyét cac Van de.
dong + Nghién ctu tai ligu tra loi
Noi dung thuc hanh: cau hoi dam thoai.
Bai 3. Khao sat cac dac tinh + Lam bai thuc hanh theo
dong hoc cua hé thdng diéu hudng dan cua giang vién.
khién tu dong + Lam bai kiém tra giira hoc
Kiém tra giita hoc phan. phan.
Chuong 4. Khao séat tinh on| 08 | Thuyét trinh, phwong phap | CDR 1.4,
dinh cia hé théng diéu khién |(04LT, déng ndo, dam thoai va |CDR 1.7,
tw dong 04 TH,| phwong phap mo phéng. CbR 2.3,
Muc tiéu chwong: Van dung |0KT) | - Giang vién: CPR 2.6,
dugc cac phuong phap khao + Gidi thich cac khai ni¢ém, | CPR 3.1,
sat tinh 6n dinh hé théng diéu dinh nghia. CBR 3.2

khién tu dong.

Néi dung cu thé:

4.1. Co so todn hoc va phan
loai cac phuong phéap xét tinh
6n dinh

+ Néu van dé can giai quyét,
quy dinh thoi gian va cach lam
Viéc.

+ T6 chirc dam thoai giita giang
vién - hoc vién; hoc vién - hoc
vién. Giang vién két luan va
danh gia cau tra loi.

+ Hudéng dan hoc vién tmg dung
phan mém Matlab - Simulink
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TT Noi dung giang day S6 gio| Phwong phap day - hoc hg(c?];ﬁﬁn
4.1.1. Co s& toan hoc khao sat tinh on dinh va chat
4.1.2. Cac phuong phap xét tinh lwong caa hé thong.
6n dinh ctia hé thong - Hoc vién:
4.2. C4c tiéu chuan on dinh dai + Poc trudce tai lieu:
sb Chuong 4/muc 4.1+ 4.4 [1];
4.2.1. Diéu kién can thiét Chuong 5/muc 5.1+ 5.5 [2];
4.2.2. Tiéu chudn 6n dinh Hurwitz Chuong II/muc 1.1, 1.2,
4.2.3. Tiéu chuan 6n dinh Routh 1.3 [5];
4.3. Céc tiéu chuan 6n dinh tan Bai 4 [1];
sb + Lang nghe, ghi chép.
43.1. Tiéu chun 6n dinh Mikhailope + Suy nghi tim giai phap giai
4.3.2. Tiéu chuan 6n dinh Nyquist quyét cac Van de.
4.4. Phuong phap chia mién D + Nghién cuu tai liéu tra loi
Noi dung thuc hanh: cau hoi dam thoai.
Bai 4. Khao sét tinh 6n dinh cua + Lam bai thuc hanh theo
hé thong diéu khién tu dong huéng dan caa giang vién.
+ Lam céac bai tap & cudi
chuong 4 [1].
Chwong 5. Phan tich chit| 08 | Thuyét trinh, day hoc dwa | CPR 1.5,
lwgng hé thong diéu khién (04 LT, trén van de¢, té chiic hoc theo | CBR 1.7,
tw dong 04 TH,| nhém, md phéng. CDR 2.4,
Muc tiéu chwong: Tinh todn [OKT) | - Giang vién: CPR 2.6,
dugc cac chi tiéu chat luong, + Giai thich cac khai niém, | CpR 3.1,
phan tich dugc anh hudng cua dinh nghia. CPR 3.2.

cac luat dén chat luong hé
théng diéu khién.

Néi dung cu thé:

5.1. Céc chi tiéu chat luong cta
hé thong diéu khién tu dong
5.1.1. Chi tiéu chit luong &
trang thai xac lap

5.1.2. Chi tiéu chat luong &
trang thai qua do

5.2. Tinh to&n céac chi tiéu
chat lwong hé théng diéu
khién tu dong

+ Néu véan d¢, huéng dan hoc
vién giai quyét van dé.

+ T6 chirc hoc vién thao luan
theo nhém. Giang vién két
luan, nhan xét va danh gia két
qua thao luan.

+ Hudéng dan hoc vién sir dung
phan mém Matlab - Simulink
kiém nghiém lai phan ly thuyét
da hoc.

- Hoc vién:

boc tai liéu tham khao:
Chuong 6/muc 6.1, 6.2, 6.3 [2];
Bai 5 [1];

Chuong 5, 6 [3].
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TT Noi dung giang day S6 gio| Phwong phap day - hoc hg(c?];ﬁﬁn
5.2.1. Tinh toan cac chi tiéu + Quan sat, ghi chép.
chat lwong ctia hé thong o trang + Suy nghi, dé xuat giai phap
thai xac 1ap giai quyét van dé.
5.2.2. Tinh toan cac chi tiéu + Thao luan nhom.
chat lugng & trang thai qua do + Thuc hanh bai 5 [1] theo
5.3. Anh huéng cua céc luat huéng dan cua giang vién.
diéu khién dén chat luong hé + Lam cac bai tap o cudi
thdng diéu khién chuong 5 [1].
5.3.1. Luat diéu khién ti 1& (P)
5.3.2. Luat diéu khién tich
phan (1)
5.3.3. Luat diéu khién vi phan (D)
5.3.4. Luat diéu khién ti I¢ tich
phan (PI)
5.3.5. Luat diéu khién ti ¢ vi
phan (PD)
5.3.6. Luat diéu khién ti I¢ vi
tich phan (PID)
Noi dung thuc hanh
Bai 5. Xac dinh sai s6 cua hé
thdng va xét anh hudng cua céc
tham sé bo diéu chinh PID
Chuong 6. Tong hop hé thong | 12 | Thuyét trinh, phwong phap | CPR 1.6,
Muc tiéu chwong: Phan tich, (06 LT, dong ndo, té chic hoc theo | CBR 1.7,
tong hop, nang cao dugc chat |06 TH,| nhém, mo phéng. CbR 2.5,
lwong bo diéu khién. 0KT)| - Giang vién: CDR 2.6,
N@i dung cu thé: + Giai thich cac khai niém, | CDR 3.1,
6.1. Bai toan tong hop hé thong dinh nghia. CDbR 3.2,
6.2. Mot s6 phuong phép téng + Néu van dé can giai quyét, | CBR 3.3.

hop bo diéu khién

6.2.1. Phuong phap hang sb
thoi gian tong cia Kuhn

6.2.2. Phwong phap mé dun tdi
uu

6.2.3. Phuong phdp mo6 dun
d6i xung

6.2.4. Phuong phép Ziegler - Nichols
6.3. Tong hop hé théng trong
khong gian trang thai

quy dinh thoi gian va cach lam
Viéc.

+ T6 chuc hoc vién thao luan
theo nhoém. Giang vién két
luan, nhan xét va danh gia két
qua thao luan.

+ Huéng dan md phong trén
phan mém Matlab - Simulink.
- Hoc vién:

+ Doc trudc tai liéu:




195

1T

Noi dung giang day

S6 gio

Phwong phap day - hoc

CbR
hoc phan

6.3.1. Tinh diéu khién duoc
6.3.2. Tinh quan sat dugc

6.4. Bién phéap nang cao chat
luong hé théng diéu khién tu
dong

6.4.1. BU sai léch dau vao
6.4.2. Bu nhiéu phu tai

6.4.3. Xay dung hé théng diéu
chinh tang

N@i dung thuc hanh:

Bai 6. Tong hop hé thdng diéu
khién tu dong

Chuong 6/muc 6.1 + 6.4 [1];
Chuong 7/muc 7.1 + 7.4 [2];
Bai 6 [1];

Chuong 7 [3];

Chuong 5 [4].

+ Quan sat, ghi chép.

+ P& xuat giai phap, ¥ tuong
xay dwng md hinh hé thong.

+ Thao luan theo nhém.

+ Thuc hanh bai 6 [1] theo
huéng dan cuaa giang vién.

+ Lam cac bai tap cudi chuong
1[1].
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: CO KHi Péoc lap - Tu do - Hanh phuc

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

1. Tén hec phan: Tu dong hoa qué trinh dap tao hinh
2. Ma hec phan: KTCOKHI 018
3.56 tin chi: 3(3,0)
4.Trinh d¢ cho sinh vién: Nam tha 2
5.Phan bé thei gian:
- Lén 16p: 45gio ly thuyét

- Tu hoc: 90 gio
6.Diéu kién tién quyét/Piéu kién hoc trwéc: Khdng
7.Giang vién:
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email
1 | TS. Tran Hai Pang 0983884182 | dangctts@gmail.com
2 | TS. Nguyén Vin Hinh 0988 653 121 | nguyenvanhinhck@gmail.com

8.M6 ta ndi dung cia hoc phan

Trang bi kién thtrc cho hoc vién vé co khi hod va tu dong hoa, d@)ng thoi ¢6 thé
thiét ké cac co céu tu dong lép trén khuon dap lam viéc trén may ép van nang dbi véi
cac loai vat liéu tAm lién tyc, cap phoi chlec ¢ trang thai ngudi hodc ¢ trang thai nong.
Trang bi kién thitrc vé ddy chuyén san xuit gia cong ap luc dong bd véi sy trg gitp cua
cac thiét bi tur dong. Ngoai ra hoc phan ciing cung cap cho hoc vién cac k¥ niang lam
viéc doc lap, lam viéc nhom, thai do dung khi lam viéc sau nay.

9.Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu
Muc tiéu hoc phan thoa man muc tiéu cua chuong trinh dao tao:

Muc . Mire d9 Pap ¥ng muc tiéu
M0 ta muc tiéu theo thang i :
tieu cua CTDT
do Bloom

MT1 Kién thiic

ML.1 | Hiéu dugc cac kién thirc co ban vé co khi 2 [PO1]
hoa va ty dong hda trong gia cong ap luc

M1.2 | Hiéu duoc cac kién thirc co ban, tong quat
vé mot s6 két cau co khi hoa va tu dong 2 [PO2]
hoéa trong gia cong ap luc

MT2 Ky niang
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Muc A - Murc d Pap &ng muc tiéu
tié.u M6 ta muc tiéu theo thang cila CT}.)T
do Bloom
Tinh toan dugc cac thong sb co ban cia
M2 1 mot co ciu tu dong hoa trong linh Yuc gia 3 [PO2]
cong ap luc st dung cic co cau chap hanh
co khi, dién, thuy luc, khi nén;
MT3 Mrrc tw chi va trach nhiém
Thiét ké duoc cac co ciu tu dong la“ip trén
khuon dap lam viéc trén may ép van nang
MT3.1 | ddi voi cac loai vat lidu tAm lién tuc, cap 5 [PO3]
phoi chiéc, & trang thai ngudi hoac & trang
thai néng

9.2. Chudn dau ra

Sy phl hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh dao tao:

hodc & trang thai nong

ligu tam lién tuc, cap phoi chiéc, & trang thai nguodi

CDbR Murc d6 | Pap ing
hoc Mo ta CPR hoc phan theo thang | CPR cua
phan do Bloom | CTPT
CDR1 Kién thirc
M11 | Hiéu duge céc kién thirc co ban vé co khi hoa va tu 2 [PLOZ]
dong hoa trong gia cong ap luc
M1.2 | Hiéu duoc cac kién thirc co ban, tong quat vé mot sd
két cau co khi hoa va tu dong héa trong gia cong ap 2 [PLO3]
luc
CDR2 K¥ nang
Tinh toan dugc cac thong s6 co ban ctia mdt co cau
M2.1 | ty dong hoa trong linh vyc gia cong ap luc sir dung 3 [PLO5]
cac co ciu chép hanh co khi, dién, thuy luc, khi nén;
CDR3 Mikc tw cha va tréach nhiém
Thiét ké duoc cac co cau tu dong lép trén khuon dap
M3.1 lam viéc trén may ép van nang ddi vé6i cac loai vat 5 [PLOS]
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10. Ma tran lién két ndi dung véi chuin dau ra hoc phan

CBRI CDR | CDR
Chuon Ngi dung hec phan 2_| 3
g - - CDR | CPR | CPR | CPR
11 | 12 | 21 | 31
Bai mé dau. 1 2 2

Chuong 1: Tong quan va cic cac khai niém vé
TDH qua trinh d4p tao hinh

1.1.Y nghia — Vai tro cua ty dong hoa

1 1.2. Pac tinh cia TDH Gia cong ap luc

1.3. Cac nguyén tic TDH trong GCAL

1.4. Can ctt chon phuong phap Tu dong hoa

1.5. Céac phuong phap TDH trong GCAL

1.6. Cé4c yéu cau cua hé thong TDH trong GCAL

Chuwong 2: Tinh toan thiét ké cac phwong tién co 1 2
khi héa va tw dong hoa cirng

2.1. Khai niém vé phuong tién TPH va CKH
2 2.2. Co cau chép hanh

2.3. Co chu bién d6i chuyén dong

2.4. Co cau dinh hudng va d6i hudng

2.5. Céc co cau din dong

Chwong 3: CKH va TPH qua trinh dip tam tir 1 2
phai lién tuc

3.1. Digc diém

3.2.  Thé nao 1a phoi lién tuc

3.3.  Cac phuong tién TDH thuong dung trong hé
thong TDH dap tir phoi lién tuc

3.4.  Co cau tiép phoi - dinh hudéng

3.5. Co ciu nha - nin phoi

3.6. Co ciu xép phoi

3.7.  Co céu cép phoi

3.8. Phan loai cac co cdu cip phdi va dic tinh
lra chon

3.9. Co ciu cép phdi kiéu truc lin

3.10. Co ciu xir Iy phé liéu

Chuong 4: CKH va TPH qui trinh dip tAm va 1 2
dap theé tich ngugi tir phoi chiec
4 4.1. Pac diém

4.2. Co cau tiép phoi - dinh hudng

4.3. Co cau cap phoi va chuyén phoi
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Chuong 5: CKH va TDH qua trinh dép tao hinh 2 3
st dung cac thiét bi dién dieu khién
5.1 . bac diém cac tu dong hoéa st dung thiét bi diéu
. khién dién
5.2. So dd va thiét bi sir dung thiét bi diéu khién dién
5.3. Xay dung céc so d6 diéu khién ty dong hoa
5.4. Cac so d6 vé CKH va TPH qué trinh dép tao
hinh dién hinh.
11. Panh gia hoc phén ) o .
11.1. Ma trdn phwong phdp kiém tra danh gid véi chudn dau ra hoc phan
Phwong phap
Piém kieém tra <2 ho bha
STT| thanh | QU [Treng | danh gid DR ctia hoc phan Ghi
han | dinh | so (Hinh thuzc, chu
phan thoi gian, thoi
diém) CPR1 | CPR2 | CPR3
. Trung
Bih Phiencieny CPR3L| gt
1 it qua| 0L | 209 | thic, i dowa | CPRIL | CPR2L |, e
ga qua | gigm ue, 1 COVA 1 cpR1.2. | CBDR22. | CDR32 | 5
trinh tinh than hoc dieém
tap trén lop danh
gia
CbR3.1
Tiéu 01 o . CPRI1.1, | CPR2.1, ,
2 lluan | diém | 80% | Twludn e | CPR22. | CPR32

11.2. Cdch tinh diém hoc phan

Diém hoc phan 1 tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, lam tron den mét chir so thap phén. Sau d6 chuyén thanh thang
diém chir va thang diém 4.

12. Y&u cau hoc phan

Hoc vién thuc hién nhitng yéu cau sau:
- Tham gia toi thiéu 80% so gio hoc trén I6p dudi sy hudng dan cua giang vién.
- Boc va nghién cuu tai liéu phuc vu hoc phan, hoan thanh cac bai tap ca nhan va

bai tap nhom.

- Chu dong tim hiéu cc chu dé khi giang vién yéu cau.
- Tham gia lam Tiéu luan két thac hoc phan.




13.Tai liéu phuc vu hec phan

- Tai ligu chinh:
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[1] Pham Van Nghé - Phi Van Hao - L€ Trung Kién — Lé Gia Bao (2006). Tu
dong hoa qud trinh ddp tao hinh - NXB Khoa hoc K¥ thuat.

- Tai ligu tham khdo:

[1] Mexanuzamusa u Aprtomatuzanus JlucroBou IlrtammoBku, FO.M Pyanes

(1975) Mawunocmpoenue, Mocksa.

[2] Aptomatuzanus I[lpoextupoBanus IlltamnoB ans Xomoanou JlucrtoBoi

[rammosku, FO.M Pyanes (1975) Mawunocmpoenue, J1.
14. Ni dung chi tiét hec phan va phwong phap day - hoc

TT Néi dung giang day S6 gior Phwong phap day - hoc h;};ﬁan
Bai mé dau. 9 | Thuyét trinh;Té chic lép | CBR 1.1,
Chuwong 1: Tong quan va cac | (09LT, | hoc theo nhém CBR 2.1,
cic khai niém v& TDH qui | OTH) |- Giang vién: CBR 3.1.
trinh dép tao hinh + Giai thich cac khéai niém, dinh
1.1. Y nghia — Vai trd cua ty nghia.
dong hoa + Néu cac van dé can giai
1.2. Pic tinh cia TDH Gia cong quyét.
ap luc + Néu cau hoi phat van.

1 1.3. Cac nguyén tac TDH trong + Nhén xét, danh gia, két luan
GCAL van de.
1.4. Can cur chon phuong phap - Hoc vién:
Tu dong hoa - Chuan bi tao liéu hoc tap, vo
1.5. Cac phuong phap TDH ghi chép.
trong GCAL - Boc tai liéu [1] chuong 1 tir
1.6. Céc yéu cau cua hé thng muc 1.1 d&n 1.6, trang 9+20.
TDH trong GCAL
Chuong 2: Tinh toan thiétké | 9 | Thuyét trinh; Té chic Iép | CDR 1.2,
cac phwong tién co khi héa va | (O9LT, | hoc theo nhom CBR 2.1,
tw dong hoa cing O0TH) | - Gidng vién: CBR 3.1.
2.1. Khai niém vé& phuong + Giai thich cac khai niém, dinh
tién TBH va CKH nghia.
5 | 2.2. Co clu chap hanh + Néu cac van dé& can giai

2.3. Co cau bién ddi chuyén
dong
2.4.
d6i hudéng

Co cau dinh hudng va

2.5. Céc co cau dan dong

quyét.
+ Néu cau hoi phat van.
+ Nhan xét, danh gia, két luan
van dé.
+ Chira bai tap trén 16p
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TT Noi dung giang day S6 gio Phwong phap day - hoc hq(c?{;ﬁ?m
- Hoc vién :
+ Doc tai liéu [1] chuong 2 tir
muc 2.1 dén 2.5, trang 21+36.
+ Lam bai tap ¢ nha
+ Thao luan nhém
Chuong 3: CKHva TPH qua | 09 | Thuyét trinh; To chac Iép | CDR 1.2,
trinh dap tAm tir phéi lién tuc | (09LT, | hoc theo nhém CDR 2.1,
3.1. Dic didm O0TH) |- Giang vién: CBR3.1.
3.2. Thé nao 1a phéi lién tuc + Giai thich céc khéi niém, dinh
3.3. Céac phuong tién TDH nghia.
thuong dung trong hé thdng + Néu cac vin dé can giai
TPH dap tir phdi lién tuc quyét.
3.4. Co céau tiép phdi - dinh + Néu cau hoi phat van.
3 | huéng + Nhan xét, danh gia, két luan
3.5. Co cau nha - nan phoi van dé.
3.6. Co ciu xép phoi - Hoc vién:
3.7. Co ciu cap phoi + Poc tai liéu [1] chuong 3
3.8. Phan loai c4c co ciu cip muc 3.1 d&n 3.10, trang
phoi va dac tinh lya chon 38+105.
3.9. Co ciu cap phoi kiéu truc + Lam bai tap & nha va trén
lan l6p
3.10. Co ciu xir 1y phé liéu + Thao luan nhém
Chuwong 4: CKHva TPH qua | 09 | Thuyét trinh; T6 chwc Iép | CPR 1.2,
trinh dip tam va dap thé tich | (09LT, | hec theo nhom CbR 2.1,
ngudi tir phoi chibe OTH, |- Giéng vién: CBR 3.1
4.1. Pic diém BT) | + Giai thich cac khai niém, dinh
4.2. Co cAu tiép phoi - dinh nghia.
huéng + Néu cac vin d& can giai
4 | 4.3. Co cau cip phoi va chuyén quyét.

phoi

+ Néu cau hoi phat van.

+ Nhan xét, danh gia, két luan
van deé.

- Hoc vién :

+ Doc tai liéu [1] chuong 4
muc4.1 dén 4.3, trang 135+165.
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TT Noi dung giang day S6 gio Phwong phap day - hoc hq(c?{;ﬁ?m
+ Lam bai tap & nha va trén
16p
+ Thao luan nhom
Chuwong 5: CKHva TDH qua| 09 |Thuyét trinh; Té chic Iép | CBR 2.1,
trinh dip tao hinh s@ dung | (O9LT, | hoc theo nhdm CbR 3.1
cac thiét bi dién diéu khién 0TH, |- Giang vién:
5.1. Pic diém cac tu dong héa | BT) | + Giai thich cac khai niém, dinh
sir dung thiét bi diéu khién dién nghia.
5.2. So d6 va thiét bi str dung + Néu cac van dé can giai
thiét bi diéu khién dién quyét.
5.3. Xay dung cac so do diéu + N&u cau hoi phat van.
5 | khién tw dong héa + Nhén xét, danh gia, két luan

5.4. Cac so d6 vé CKH va TBH
qua trinh dap tao hinh dién hinh.

van dé.

- Hoc vién :
+ DPoc tai liéu [1] chuong 4
muc 5.1 dén 5.4, trang
135+165.
+ Lam bai tap & nha va trén
lop

+ Thao luan nhom
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TRUONG DAl HOC SAO PO
KHOA: CO KHi

1.Tén h
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CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phuc

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

oc phan: Cong nghé sira chita va phuc hoi

2. M4 hoc phan: KTCOKHI 019

3.56 tin

chi: 3 (2,1)

4.Trinh d¢ cho Hoc vién: Nam tht ..

5.Phéan

bé thoi gian:

- Lén 16p: 30 gio ly thuyét, 30 gio thuc hanh
- Tu hoc: 90 gio
6.bieu kién tién quyét: Khong
7. Giang vién
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email
14. | TS. Vi Hoa Ky 0905402122 | kyhoavu@gmail.com
15. | TS. Vii Van Tan 0911422658 | tann@gmail.com

8. M0 ti ndi dung ciia hoc phan
Hoc phan nham cung cp cho hoc vién co sé khoa hoc va phuong phap lun vé

phan tich hu hong, lwa chon cong nghé stra chira — phuc hoi, va danh gia chét luong chi

tiét may sau phuc hoi. Hoc vién hinh thanh nang luc van dung cac cong nghé gia cong,

han, pha, ma, xur ly bé mdt va vat li¢u tién tién dé phuc hoi do chinh xac, do bén va kha

nang lam vi¢c cua chi tiét trong cac hé thong co khi hién dai. Pong thoi, hoc vién ¢6 kha

nang danh gia k¥ thuat — kinh té va dé xuét giai phap phuc hoi tdi uvu phit hop tiéu chuan

cong nghiép.
9. Muc tiéu va chuan dau ra hoc phan
9.1.Muc tiéu
Muyc tiéu hoc phan thoa man muc tiéu caa chwong trinh dao tao:
Muc Murc d6 | Pap wng muc
tié.u M0 ta muc tiéu theo thang tiéu ciaa
do Bloom CTbT
MT1 Kién thirc
Danh gia dugc nguyén nhén hu hong, co
MT1.1 |che suy thodi va dieu kién lam viéc clia cc 5 PO1
chi tiét may trong thuc té.
MTL12 | Van duRg dL.IT()’C Acéc nguyé‘n ly va céng ngh¢ 5 PO1
phuc hoi (gia cong co, han, phun phd, ma,
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Murc d6 | Pap &wng muc
Muc A = A,
tiou M0 ta muc tiéu theo thang tiéu ciaa
do Bloom CTbT
polymer—composite, xtr Iy bé mit) dé lwa
chon giai phap stra chita phu hop.
MT2 Ky ning
Thuc hién dugce quy trinh kiém tra, do
MT2.1 | ludng va phan tich hu hong bang cac 4 PO2
phuong phap co — ly — hoa va ky thuat
Ap dung dugc cac cong ngh¢ sura chira va
huc hoi dé thuc hién phuc hoi mau chi tiét
MT2.2 Eoeflc mod hinh trong giéu kién phong thi 4 PO2
nghiém.
MT3 Mikc tw cha va trach nhiém
MT3.1 C6 nang luc lam viéc doc lap, lam viéc 4 PO3
nhém va chiu trdch nhiém trong cong viéc
MT32 | CO nang luc vé lap ké hoach, diéu phoi 4 PO3
trong cbng viéc duoc giao.
9.2. Chudn ddu ra
Sy phl hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh dao tao:
Mire do
theo L
h(?c(;]?)ﬁé N M6 ta CDR hoc phan th;:g Dacl}l;l’légT%};R
Bloom
CDR1 Kién thirc
Phan tich dugc nguyén nhan hu hong, co ché
CDBRI1.1 | suy thoai va diéu kién lam viéc cta céac chi 4 PLO3
tiét may trong thuc té.
Ap dung dugc cic nguyén 1y va cong nghé
CPR1 .2 phuc hdi (gia cong co, he‘n}, phun wphﬁ, ma, 4 PLO3
polymer—composite, xur Iy bé mat) d¢ lya chon
gidi phép stra chita phu hop.
CDR2 K¥ ning
Thuc hién dugc quy trinh kiém tra, do luong
CDR2.1 | va phan tich hu hong bang cac phuong phap 3 PLOS
co — ly — hoa va ky thuat
Ap dung dugc cac cong ngh¢ sua chira va
huc hoéi dé thuc hién phuc hoi mau chi tiét
CPR2.2 anc md hinh trong 1?d)iéu kién phong thi 4 PLOS
nghiém.
CDR3 Mikc tw chia va tréch nhiém
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Mitc dd
theo
CDbR Ao P bap irng CDR
hoc phan Moé ta CDR hoc phan th;\:g ciia CTDPT
Bloom
Co0 kha nang lam viéc doc lap hoac lam viéc
CDbR3.1 | theo nhém, chiu trach nhiém ca nhan trong 4 PLOS8
cong Viéc.
CPR3.2 C\(’) nang lucllAludngAdﬁn, giam sAzit nglrc‘wi khac 4 PLO9
cung thuc hién nhiém vu chuyén mon.
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10. Ma tran lién két ndi dung véi chuin dau ra hoc phan

Chuong

Néi dung hec phan

Chuan dau ra cia hgc phan

CDbR1

CDR2

CDR3

CbR
11

CDbR
1.2

CDbR
2.1

CDR
2.2

CDbR
3.1

CbR
3.2

Chuong 1. Nhitng van dé chung vé sira chira va phuc héi
1.1. Khai niém stra chira, phuc hoi va tai san xuét
(remanufacturing)

1.2. Vai tro ciia sira chira trong chu trinh sdng ctia chi tiét may
1.3. Phan loai dang hu hong va nguyén nhan hu hong

1.4. Nguyén tic, yéu cau va tiéu chi danh gia qua trinh phuc hoi

1.5. Co s6 k¥ thuat — kinh té ctia phuong 4n sira chita

Chuwong 2. Phan tich hw héng va phwong phap danh gia chi tiét
2.1. Quy trinh phan tich hu hong va chan doan tinh trang

2.2. Cac phuong phap kiém tra kich thudc va dung sai

2.3. Kiém tra khong pha huy (NDT): thim thau, siéu am, tir tinh,
X-quang

2.4. Phan tich bé mat va mat mon (SEM, EDX, d6 nham)

2.5. Lap hd so danh gia va quyét dinh phuong an sira chita

Chuwong 3. Cong nghé phuc hdi kich thwéc bing gia cong co
3.1. Nguyén 1y phuc héi kich thudc bang cat got
3.2. Ti¢n, phay, doa, mai dé phuc hoi d6 chinh xac ban dau

3.3. Cong nghé sira lai ren, 19, then, mit bich
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Chuong

Néi dung hec phan

Chuan dau ra cua hoc phan

CDbR1

CDR2

CDR3

CbR | CDR
11 1.2

CbR | CDR

2.1

2.2

CDbR | CDR
3.1 3.2

3.4. Cong nghé ghép phuc hoi: 16t bac, dng 16t, sleeve—bushing

3.5. Tiéu chuan k¥ thuat, dung sai va kiém tra sau gia cong

Chwong 4. Cong ngh¢ han va han diip trong sira chira

4.1. Cac phuong phép han dung trong stra chira: MMA,
MIG/MAG, TIG

4.2. Han dap (cladding) va img dung phuc hoi bé mit mon

4.3. Anh huong nhiét dén t6 chirc kim loai va xtr 1y nhiét sau han
4.4. Lya chon vat liéu han, day han, thudc han

4.5. Kiém tra, danh gia va nghiém thu méi han sira chita

Chuwong 5. Cong nghé phun phii nhiét va phi bé mit

5.1. Nguyén ly phun phu nhiét: Flame spray, Arc spray, Plasma,
HVOF

5.2. Vat liéu phu: kim loai, hop kim, ceramic

5.3. Cong nghé phun phuc héi 16p 1am viéc va ting kha ning
chéng mon

5.4. Do d6 bam dinh, d6 day, d6 rdng va tinh chét 16p phi

5.5. Ung dung phun phi trong phuc hdi cac chi tiét quan trong

Chwong 6. Cong nghé ma dién va ma hoa hoc trong phuc hoi
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Chuong

Néi dung hec phan

Chuan dau ra cua hoc phan

CDbR1

CDR2

CDR3

CDbR
11

CDbR

1.2

CDbR

CDR
2.1 2.2

CDbR

6.1. Nguyén ly ma dién va qua trinh tao 16p phu

6.2. Ma niken, crom cing, déng, kém — dac tinh va img dung

6.3. Ma hoa hoc (electroless plating) va wu diém trong phuc hoi

6.4. Xir Iy bé mit trudc va sau ma

6.5. Tiéu chuan kiém tra 16p ma va cac khuyét tat thuong gip

Chuong 7. Xir Iy bé mit va ting bén bé miit chi tiét

7.1. K¥ thuat to1 bé mit, toi cao tan, toi laser

7.2. Thdm cacbon, tham nito, oxy—nitrocarburizing

7.3. Phu PVD, CVD va céc 16p phu chtic nang dac biét

7.4. Anh hudng cua xtr 1y bé mit dén d6 bén moi, chdng mon

7.5. Kiém tra chat lugng sau xir Iy bé mat

Chuwong 8. Phuc hoi bing vit liéu polymer — composite
8.1. Vat liéu polymer va composite st dung trong stra chira
8.2. K§ thuat dan, han dan va phuc hdi bé mat

8.3. Cong nghé d6 khuén, va, gia cudng composite

8.4. Do bén két dinh va tiéu chuan danh gia

8.5. Ung dung polymer—composite trong sira chita cong nghiép

Chuwong 9. Sira chira cac chi tiét dién hinh

CbR
3.1 3.2
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Chuong

Néi dung hec phan

Chuan dau ra cua hoc phan

CDbR1

CDR2

CDR3

CbR | CDR

11

1.2

CbR | CDR
2.1 2.2

CDR
3.1

CbR
3.2

9.1. Stra chira truc va bac truc

9.2. Phuc hdi banh rang, then hoa, b lan

9.3. Sura chita truc khuyu, truc cam va chi tiét dong co
9.4. Stra chira than hop, 16 lép, chi tiét truyén dong

9.5. Ho so k¥ thuat va nghiém thu san pham stra chira

10

Chuwong 10. Kiém tra, nghiém thu va danh gia kinh té—ky thuat
10.1. Tiéu chuan kiém tra sau phyc hoi

10.2. Thir nghi¢ém co tinh va do tin cay

10.3. Phan tich hiéu qua kinh té ctia phuong 4n sta chita

10.4. HO so, bao cao va quy trinh nghiém thu

10.5. Chu trinh bao tri sau stra chita va quan 1y chét luong




11. Panh gia hoc phén
11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan
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Phuwong
. phap kiém i N
Piém Qu Tron tra danh CDR cua h()C phan
STT| thanh din% S‘;g gia Ghi chu
phan | ¢ ® | (Hinh thuc,
thoigian, | CPR1 | CPR2 | CDR3
thoi diém)
Danh gia vé
sur hién dien, E‘ﬁ;‘g
| | Panhgia| 01 | o | ythic thiido | CDRLI, | CPR2.1, | CBR3.L, | o'
quatrinh | didm vatinhthan | CDR1.2. | CDR2.2. | CDR3.2. 'digém
hoc tp trén dénh gi
I6p &
Tiéu 01 0 R CPRI.1, | CPR2.1, | CPR3.1,
2 llan | diém| 80% | Twludn prio | cPR22. | CDR32,

11.2. Cdch tinh diém hec phan

Diém hoc phan 1 tong cac diém thanh phan nhan véi trong sé tuong @ng. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chir va thang diém 4.

12. Yéu cau hoc phan

Hoc vién thuc hién nhitng yéu cau sau:
- Tham gia téi thiéu 80% s6 gio hoc trén 16p dudi sy hudng dan caa giang vién.
- Poc va nghién ctu tai liéu phuc vu hoc phan, hoan thanh céc bai tap ca nhan va

bai tap nhom.

- Chir dong tim hiéu cac chu dékhi giang vién yéu cau.
- Tham gia lam tiéu luan két thdc hoc phan.

13. Tai liéu phuc vu hoc phan

- Tai liéu chinh:
[1]. PGS.TS. Nguyén Vin Tu, 2014, Cong nghé sira chita va phuc hoi chi tiét
may, NXB Khoa hoc va Ky thuat

[2]PGS.TS. Pham Vin Hung, 2018, Cong nghé bé mit va nang cao tudi tho chi
tiét may, NXB Khoa hoc va Ty nhién.
[3].1. M. Hutchings & P. Shipway, 2017, Tribology: Friction and Wear of
Engineering Materials, Butterworth-Heinemann.

[4]. G. E. Totten, 2006, Steel Heat Treatment: Metallurgy and Technologies,
CRC Press.

14. Ndi dung chi tiét hec phan va phwong phap day-hec




S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan
33. Chwong 1. Nhitng van dé 3 Nhom phwong phap | CDRI1.1,
chune v3 sita chira va phuc hai (O3LT, | day hgc tich cucvaday | CBR 3.1,
g pht OTH) | hoc liy nguoi hoc 1am | CBR 3.2.
Muc tiéu chwong: trung tam.
X 12 I ~ A - Giang vién:
Hiéu ban chat sura chira, ph};c hoi + Néu van dé, huéng
va vai tro trong chu trinh song din Hoc vién giai
ctia chi tiét may. Nhan dién cac quyét véan de. o
. oA A + Giang giai cac van dé
dang hu hong va yéu cau k (I , ,
' g - gV Y u, u Y Hoc vién con thac mac.
thudt—kinh té ctia qua trinh phuc + Goi mg van dé, gitp
hoi. Hinh thanh tu duy hé thong Hoc vién tuy tim hiéu
vé quy trinh phyc hoi trong cong cac van dé moi. ‘
hia + Nhan xét, danh gia
nghiep. cau tra 1oi cia cac Hoc
N@i dung cu thé vién.
e a - - Hoc vién:
1.‘1. Khai ni¢m SI’Ia chira, phuc + Quan sat, Iing nghe,
hoi va tai san xuat ghi chép bai.
(remanufacturing) +Tur duy gial quyet van de.
1.2. Vai tro cta sura chira tron * Doc trudc tai licu [1]
- , HHrong + Nghién ctu tai lidu [3]
chu trinh song cua chi tiét may  [4]
1.3. Phan loai dang hu hong va
nguyén nhan hu héng
1.4. Nguyén tic, yéu cau va tiéu
chi danh gia qua trinh phyc hoi
1.5. Co s& k¥ thuat — kinh té cta
phuong an sua chita
34. | Chwong 2. Phén tich hu héng 6 Nhom phwong phap | CDR 2.1,
va phuone ohip dinh «id chi (O3LT, | day hoc tich cucvaday | CPR 3.1,
pawong phap g 03TH) | hec l4y ngudi hec 1am | CBR 3.2.

tiét

Muc tiéu chwong

Phan tich va van dung dugc cac
phuong phap kiém tra kich
thudc, do chinh xac va khuyét
tat. Phan tich dugc nguyén nhan

hu héng qua quan sat, do luong

trung tam.

- Giang vién:

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dua trén
van de.

+ T6 chac hoc nhém
trong chu dé tu hoc.

- Hoc vién:
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
, phan
va NDT. Lap bao cao danh gia + Quan sat, lang nghe,
hu héng phuc vu lya chon cong ghi chep bf""_‘ L
hé sira chil + Tu duy gidl quyét van de.
nghe sua chua. - Poc trudc tai lieu [1].
Ndi dung cu thé + Nghién ctu tai lieu [2]
2.1. Quy trinh phan tich hu hong
va chin doan tinh trang
2.2. Cac phuong phép kiém tra
kich thudc va dung sai
2.3. Kiém tra khong pha hay
(NDT): tham thau, siéu am, tir
tinh, X-quang
2.4. Phan tich bé mit va mat mon
(SEM, EDX, d6 nham)
2.5. Lap ho so danh gia va quyét
dinh phuong an stra chita
35. | Chuwong 3. Cong nghé phuc hdi 6 Nhém phuong phap | CBR22,
Kich thuée bing sia cone co (O3LT, | day hgc tich cwcvaday | CBR 3.1,
g8 g 03TH) | hec ldy nguoi hec 1am | CBR 3.2,

Muc tiéu chuong:

Giai thich nguyén 1y phuc hdi kich
thudc bang cat got va cac cong
nghé ung dung. Lya chon phuong
phép tién, phay, doa, mai hoac
ghép phuc hdi phi hop véi timg
dang chi tiét. Panh gia do chinh
x4c va chat luong sau gia cong.
Néi dung cu thé

3.1. Nguyén 1y phuc héi kich
thude bang cat got

3.2. Tién, phay, doa, mai dé phuc
héi do chinh x4c ban dau

3.3. Cong nghé stra lai ren, 15,
then, mat bich

trung tam.

- Giang vién:

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dua trén
van dé.

+ T6 chac hoc nhém
trong chu dé tu hoc.

- Hoc vién:

+ Quan sat, ling nghe,
ghi chép bai.

+ Tur duy giai quyét van de.
+ Doc trudce tai ligu [1]
+ Nghién cuu tai licu [2]
- Lam bai kiém tra gitra
hoc phan




214

S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan
3.4. Cong ngh¢ ghép phuc hoi:
16t bac, dng 16t, sleeve—bushing
3.5. Tiéu chuan k¥ thuat, dung
sai va kiém tra sau gia cong
36. | Chwong 4. Cong nghé han va 6 | Nhém phuong phap | CDR22,
han dSp trone sita chifa (O3LT, | day hec tich cuwcvaday | CPR 3.1,
P g 03TH) | hoc lay nguwoi hoc lam | CBR 3.2.
Muc tiéu chwong: trung tam.
. N s - Giang vién:
Tf'lnl"l bazl ce,lc phuong phap han + Néu Van dé, hwéng
va han dap ap dung trong phuc dan Hoc vién giai
hoi. Phan tich anh huong nhiét quyetvande.
dén vat liéu va yeu cau xur ly * Glar_lg gl%‘ Caccvanv’de
N . T Hoc vién con thac mac.
nhiét sau ?an. Lua ’ch(_)n vat h?u + Goi mé van dé, gi@p
han va kiém tra chat lugng moi Hoc yién‘ tu tim hiéu
han phl,lC h(}Si. cac van dée mai. .
_ i + Nhan xét, danh gia
Noi dung cu thé cau tra 1oi cua cac Hoc
4.1. Cac phuong phap han dung vien. L
) N + Quan sat, lang nghe,
trong stra chira: MMA, ghi chép bai. C
MIG/MAG, TIG + Tu duy giai quyét van de.
4.2. Han dap (cladding) va tmg + Doc trude tai lieu [1]
dung phuc hdi bé mat mon + Nghién ctru tai ligu [2]
4.3. Anh hudng nhiét dén t6 chirc
kim loai va xtr Iy nhiét sau han
4.4. Lya chon vat li¢u han, day
han, thudc han
4.5. Kiém tra, danh gia va
nghiém thu mdi han sira chita
37. Chuong 5. Cong nghé phun 7 Nhém phwong phap | CDR 1.2,
hil nhiét va phii b3 miit (O3LT, | day hec tich cucvaday | CBR 3.1,
P cLvap - 04TH) | hoc Iy nguoi hec lam | CBR 3.2,

Muc tiéu chuong:
Hiéu nguyén Iy phun phu va cac
phuong phap tao 16p phu. Lua

chon vat liéu phu va cong ngh¢

trung tam.

- Giang vién:

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dya trén van
de.
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
‘ ‘ phan
phu hop yéu cau phuc hoi. anh + To chac hoc nhém
gi4 d6 bam dinh, d6 day va chit ”OHng i dS tw hoc.
lugng 16p phu. + (gga\ge:é.t, ling nghe,
N§i dung cu thé ghichépbai.
5.1. Nguyén ly phun phu nhiét: 132??;5;22 ?;y ﬁté\lljar[lf]e.
Flame spray, Arc spray, Plasma, + Nghién ctru tai lidu [2]
HVOF
5.2. Vat li¢u phu: kim loai, hop
kim, ceramic
5.3. Cong nghé phun phyc hoi
16p lam vigc va tang kha ndng
chéng mon
5.4. Do d6 bam dinh, d¢ day, d¢
rong va tinh chat 16p phu
5.5. Ung dung phun phii trong
phuc héi cac chi tiét quan trong
38. | Chuong 6. Cong nghé ma dién 7 Nhém phuong phap | CBR 2.2,
va ma ho4 hoc trong phuc hoi E)OA,%I'LI:lr | day fl(.)c tiCh‘ pl.rcvad\z_ly CBR 3.1,
) | hoc lay nguwoi hoc lam | CBR 3.2.

Muc tieu chwong:

Trinh bay nguyén ly ma va cac
cong nghé ma dung trong phuc
hdi. Hiéu cac yéu cau vé chuan bi
bé mit va xir Iy sau ma. Panh gia
cac khuyét tat 16p ma va muac do
dap g tiéu chuan.

Néi dung cu thé

6.1. Nguyén ly ma dién va qua
trinh tao 1&p phu

6.2. Ma niken, crom cing, dong,
kém — ddc tinh va tmg dung

6.3. Ma hoa hoc (electroless

plating) va wu diém trong phuc

trung tam.

- Giang vién:

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dya trén van
dé.

+ T6 chac hoc nhém
trong chu dé tu hoc.

- Hoc vién:

+ Quan sat, ling nghe,
ghi chép bai.

+ Tur duy giai quyét van de.
+ Doc truace tai ligu [1]
+ Nghién cuu tai lidu [2]
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
‘ phan
hoi
6.4. Xir Iy bé mit trude va sau
ma
6.5. Tiéu chuan kiém tra 16p ma
va cac khuyét tat thuong gip
39. | Chwong 7. Xir 1y bé mit va 7 | Nhém phuong phap | CBR 1.1,
g : 04TH) | hoc lay ngwai hoc lam | CBR 3.1,
Muc tiéu chwong: trung tam. CDR 3.2.
. N S - Giang vién:
T‘rlnh bay cac phuong I‘)hap xu ly + Giang giai két hop
bé mat bang nhiét va bang phu phat van, thao luan.
mong. Phan tich anh huéng cua + Day hoc dya trén van
xﬁ; b’/ bé mf;it .tAc'wi do cung, moéi va ?—elTé chic hoc nhém
tudi tho chi tiét. Lua ?hon trong chii d& tu hoc.
phuong phap xur Iy bé mat phu - Hocvién:
hop timg img dung, + Quan sat, lang nghe,
_ . ghichepbai.
N§i dung cu thé + Tu duy giai quyét van dé.
7.1. K§ thuat toi bé mit, t3i cao + Doc trudc tai ligu [1]
. + Nghién cau tai liéu
tan, to1 laser 21, [4]
7.2. ThAm cécbon, thiAm nito,
oxy-nitrocarburizing
7.3. Phu PVD, CVD va cac 16p
phu chirc nang dac biét
7.4. Anh hudng cua xir Iy bé mit
dén d6 bén moi, chéng mon
7.5. Kiém tra chit luong sau xir
Iy bé mit
40. | Chuong 8. Phuc hi bing vat 6  |Nhém phuong phap | CBR L1,
lidu polvmer — composite (O3LT, | day hec tich cwcvaday | CBDR 2.1,
wu poly P 03TH) | hoc liy ngudi hec 1am | CBR 2.2,
Muc tiéu chwong: trung tam. CbR 3.1,
- Giang vién: CbR 3.2

Hiéu nguyén 1y phuc hoi bang
cac vat liéu polymer va

composite. Thyc hién cac phuong

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dya trén van
dé.
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S CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
phan
phap dan, han dan va va + To chac hoc nhém
composite.Kiém tra d6 bam, do trong Chl} dé tu hoc.
A ta s s a1 - Hoc vién:
bén va }(ha nang lam viéc cua 16p + Quan sat, Iing nghe,
phuc hoi. ghi chép bai.
N 2 + Tu duy giai quyét van dé.
N§i dung cu th N
0 g cutne + Doc trudc tai liéu [1]
8.1. Vat liéu polymer va composite + Nghién ctu tai liéu
str dung trong sura chira [2], [3].
8.2. K¥ thuat dan, han dén va
phuc hoi bé mat
8.3. Cong nghé db khuén, va, gia
cuong composite
8.4. DY bén két dinh va tiéu
chuan danh gia
8.5. Ung dung polymer—composite
trong stra chira cong nghi¢p
41l. | Chwong 9. Sira chira cdc chi 6 | Nhém phwong phap | CBR1.2
tiét dién hinh (O3LT, |day hec tich cucvaday | CBR 2.1,
03TH) | hoc lay nguai hoc lam | CBR 2.2,
Muc tiéu chwong: trung tam. CDBbR 3.1,
- Giang vién: CbR 3.2

Van dung kién thirc tong hop dé xir
Iy hu héng céac chi tiét thuc té: truc,
bac, banh rang, truc khuyu... Lya
chon cong nghé t4i wu tuy loai chi
tiét. Panh gia chat lugng va do tin
cdy cua chi tiét sau stra chira.

Néi dung cu thé

9.1. Stra chira truc va bac truc
9.2. Phyc hdi banh ring, then
hoa, 6 lan

9.3. Stra chira truc khuyu, truc
cam va chi tiét dong co

9.4. Sira chita than hop, 15 lap,

chi tiét truyén dong

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dya trén van
dé.

+ T6 chac hoc nhém
trong chu dé tu hoc.

- Hoc vién:

+ Quan sat, ling nghe,
ghi chép bai.

+ Tur duy giai quyét van de.
+ Doc trudce tai ligu [1]
+ Nghién cau tai liu

[2], [4]
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S6 CPR
TT Noi dung giang day gio Phwong phap day-hec hoc
‘ phan
9.5. H6 so k¥ thuat va nghi¢m
thu san pham stra chita
42. Chuong 10. Kiém tra, nghi¢m ( 6 Nhom phwong phap | CER 2.1,
S arr erren A veoa.n | (O3LT, | day hec tich cucvaday | CBR 2.2,
thu va dénh gid kinh t¢ - ky thuat 03TH) | hoc lay nguoi hoc lam | CPR 3.1,
Muc tiéu chwong: trung tam. CbR 3.2

Hiéu tiéu chuan kiém tra va
nghiém thu sau phuc hoi. Ap
dung cac phuong phap thu
nghiém co tinh va do tin cay.
Phan tich hiéu qua kinh té va tbi
uu hod phuong an sira chira.

Néi dung cu thé

10.1. Tiéu chuan kiém tra sau
phuc hdi

10.2. Thtr nghiém co tinh va do
tin cay

10.3. Phan tich hiéu qua kinh té
cua phuong an stra chira

10.4. H so, béo cao va quy trinh
nghiém thu

10.5. Chu trinh bao tri sau stra

chita va quan 1y chat lugng

- Giang vién:

+ Giang giai két hop
phat van, thao luan.

+ Day hoc dua trén van
de.

+ T6 chitc hoc nhém
trong chu dé tu hoc.

- Hoc vién:

+ Quan sét, lang nghe,
ghi chép bai.

+ Tu duy giai quyét van dé.
+ Poc trudce tai liu [1]
+ Nghién cau tai liéu
[2], [3]. .

+ On tap chuan bi thi
két thac hoc phan
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: CO KHI Péoc 1ap - Tu do - Hanh phuc

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao:Ky thuat co khi

1. Tén hec phan: Gia cdng tinh bang vat liéu hat mai
2. Ma hec phan: KTCOKHI 020
3. Sé tin chi: 3(2,1)
4. Trinh d¢ cho sinh vién: Nam thir hai.
5. Phan bé thoi gian:
- Lén 16p: 30 gioly thuyét, 30gio thuc hanh

- Tu hoc: 90 gio
6. Piéu kién tién quyét/diéu kién hoc trwéc: Khong
7. Giang vién
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email

1 | TS. Nguyén Vin Hinh 0988.653.121 | nguyenvanhinhck@gmail.com

2 | PGS.TS. Ngb Hitu Manh | 0936.847.980 | manh.nh.1981@gmail.com

3 | NCS. Ta Hong Phong 0912.227.825 | tahongphong.saodo@gmail.com

8.M6 ta ndi dunghoc phan

Hoc phan trang bi cho hoc vién kién thirc chuyén sau vé cong nghé gia cong tinh
bé mat bang vat liéu hat mai. Noi dung tap trung phén tich co ché boc tach vat lidu ¢
cap d6 vi mo va nano, twong tac giita hat mai va bé mat chi tiét trong méi truong chat
long tron ngudi. Hoc phan di sdu vao cac cong nghé tién tién nhu: Mai cao toc, mai khon
(Honing), nghién (Lapping), danh béng siéu am va gia cong bang hat mai trong tir
truong. Dong thoi, hoc vién duoc rén luyén ki ning thuc nghiém dé téi wu hoa ché do
cat, kiém soat (ng suat du va danh gia chat luong l6p bé mat (Surface Integrity) phuc
vu cac Yeu cau ky thuat khit khe trong ché tao may hién dai.
9.Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu

Muyc tiéu hoc phan thoa man muc tiéu caa chuong trinh dao tao:

Mire do Pap ing
Muc . n n
tié.u M0 ta muc tiéu theo thang | muc tiéu
do Bloom | cua CTDPT
MT1 Kién thirc
Giai thich duoc ban chat vat 1y va cac co ché
MT1.1 | twong tac 1y - hoa phiic tap & viing cit (nhiét, ma 2 [PO1]
sat) trong gia cong tinh.
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Mirc do Pap wng
Muc . n a
tié.u MO ta muc tiéu theo thang | muc tiéu
do Bloom | cua CTDPT

Hé thong hoa duoc cac kién thuc vé cong nghé

MT1.2 | tién tién va so sanh duoc wu nhuge diém cua 2 [PO1]
ching véi cac phuong phap truyén thong.

MT2 K¥ nang
Panh gia va bién luan duoc nguyén nhan goc ré

MT2.1 | caa cac sai hong bé mat (vét nat, chay bé mit, 3 [PO2]
g suat du) dua trén dit liéu thuc nghiém.
Thiét ké va t6i vu hoa dugc quy trinh cdng nghé

MT2.2 | gia cdng tinh (chon da mai, ché d¢ cat, dung dich 6 [PO2]
tron ngudi) cho cac vat liéu kho gia cong.
Thao tac thanh thao va chinh xac trén céc thiét

MT2.3 | bi do luong hién dai (may do d6 nham, do tron, 3 [PO2]
hién vi dién tir) dé kiém tra chét luong san pham.

MT3 Mirc tw chi va trach nhiém
To chtrc va quan ly qué trinh tu nghién ctu tai

MT3.1 | liéu chuyén sau dé giai quyét cac bai toan ky 4 [PO3]
thuat méi phét sinh.
Cam két thuc hién nghiém tic cac quy chuan veé

MT3.2 | an toan lao dong va bao vé moi truong (xu ly 3 [PO3]
dung dich tron nguoi, bui mai) trong san xuét.

9.2. Chudn dau ra
Sy phl hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh do tao:

CDbR Murc do Pap wng
hoc M0 ta CPR hoc phan theo thang | CDR ciia
phan do Bloom CTPT
CDRI1 Kién thirc
Luan giai duoc ban chat vat 1y va co ché tuong
CDRI.1 | tac ly - ha phtc tap & viing cit (nhiét, ma sét, 2 [PLO1]
mon) trong qua trinh gia cdng tinh.
Hé thong hoa duogc cac dic diém, pham vi tng
CBR1.2 dung cua (iéc phu:fmg pf-lép Agia cong ‘fi-én:tié’n 3 [PLO3]
(Mai cao toc, Honing, Gia cong hat mai ho tro
siéu am...) so véi phuong phap truyén thng.
CDR2 KY¥ niang
Phén tich duoc nguyén nhan goc ré gay ra cac
CDR2.1 | dang sai hong bé mit (vét nut té vi, chay bé mit, 4 [PLO5]
g suat du) trong cac tinh hudng thyc té.
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CbR Murc do Pap wng
hoc Mb ta CPR hoc phan theo thang | CDR caa
phan do Bloom CTPT
Bién luan va lua chon dugc giai phap cong nghé
CDR2.2 | (d4 mai, ché do cat) téi wu cho mot chi tiét may 4 [PLO5]
cu thé dé dam bao hiéu qua kinh té - ky thuat.
Thiét ké dugc quy trinh cdng nghé gia cong tinh
CPR2.3 | hoan chinh cho cac vt liéu méi hoac chi tiét cé 5 [PLOG]
do cung cao.
Van hanh thanh thao may gia cong va thiét bi
CPR2.4 | do ludng (46 nham, do tron) dé kiém soat chat 3 [PLO6]
lwong san pham.
CDR3 Mrtrc tw cha va trach nhiém
Tu dinh hudng nghién ctu tai lidu ky thuat dé
CDR3.1 | giai quyét cac van dé phat sinh trong qué trinh 4 [PLOS]
gia cOng va cai tién nang suat.
Tuén thu nghiém ngat cac quy dinh an toan lao
CPR3.2 | dong va cam két trach nhiém bao vé moéi trudng 3 [PLOY]

trong hoat dong nghé nghiép.
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10. Ma tran lién két ndi dung véi chuin diu ra hoc phan

Chuin diu ra hec phan

CBbR1 CDbR2 CDbR3
TT N#@i dung hoc phan CPh | CP|CP|CP|CDP|CP|CP|CDP
R R R R R R R R
1112|2122 |23 |24 | 31| 32
1 | Chuwong 1. Téng quan vé gia cdng tinh bing hat mai

1.1. Khéai niém gia cong tinh 2

1.2. Bic diém va pham vi ung dung 2

1.3. Phan loai cac phuong phép gia cong bang hat mai 2

1.4. Céc tiéu chi danh gia chat lugng bé mit 2 3

2 | Chwong 2. Vat ligu hat mai va da mai

2.1. Vit liéu hat mai (Corundum, CBN, Diamond...) 2

2.2. Cau triic ¢4 mai & Keo két dinh 2

2.3. Thong so6 ky hiéu da mai 2

2.4. Chon d4 mai theo vat ligu chi tiét 5

3 | Chuong 3. Co ché cat got trong mai

3.1. Co ché tach phoi & Bién dang déo 2 4

3.2. Nhiét cat va anh huéng dén chat luong bé mat 4

3.3. Mon da mai, stra d4 mai (Dressing, Truing) 5

4 | Chuong 4. Cac phuwong phap mai co ban

4.1. Mai phang, Mai tron, Mai vo tam, Mai dung cu 5

4.2. Thiét 1ap ché do cit (van toc, chiéu sau...) 5 6

4.3. Thyc hanh: Mai phang, mai tron 3 3




223

Chuan dau ra hoc phan

CDbR1 CDbR2 CDR3
TT Néi dung hoc phan CPh | CP|CP|CP|CDP|CP|CP|CDP
R R R R R R R R
111122122 |23 |24 |31 | 32
5 | Chwong 5. Cac phwong phap gia cong tinh dac biét
5.1. Banh bong (Polishing), Lapping, Honing 3
5.2. Siéu hoan thién (Superfinishing) 3
5.3. Céng nghé mai phi truyén thong (Siéu am, Pién hoa) 3 4
5.4. Bai tap: Nghién ctu vé cong nghé mai lapping, honing 3 3
6 | Chuong 6. Kiém tra chit lwgng bé mit
6.1. Do d6 nham, do ctng, sai s6 hinh hoc 3
6.2. Phan tich sai s6 va khuyét tat bé mat 4
6.3. Thuc hanh: Lap quy trinh cdng ngh¢ 6 4
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11. Panh gia hoc phan
11.1. Ma trdn phwong phdp kiem tra danh gid véi chudn dau ra hoc phan

Phwong
" phap kiém . X
ST t}ﬁﬁ% Quy [Trong | tra dinh gia |~ CPR ciahec phan —
T | phan | @inh | s6 | (Hinh thuc,
thot gian,
thoi diém) | CPR1 | CDR2 | CBR3
Danh gi4 vé
Danh su hién dién, y Trung
1| gidqua 0L | ,qq, | thic,thiido |CBRIL, |[CDR2.1, (CBR3.1, | binh cgng
N diem vatinhthan |[CBR1.2. |[CPR2.2. |CDR3.2. | cac diém
trinh A A . .
hoc tap trén danh gia
l6p
Tieu 01 n CbRI1.1, [CBbR2.1, |CDR3.1,
2 yuan | diém | 80% | Twluan e p R ICBR22. |CDR3.2.

11.2. Céch tinh di¢m hec phan 7 ‘ ,

biém hoc phan la tong cdc diém thanh phan nhan véi trong so twong tng. Tinh
theo thang diém 10, lam tron den mot chir so thap phén. Sau d6 chuyén thanh thang
diem chir va thang diem 4.

12. Yéu cau hoc phan ‘

Hoc vién thyc hién nhitng yéu cau sau: N

- Tham gia toi thieu 80% so gio hoc trén I6p dudi sy hudng dan cua giang vien.

- Boc va nghién ctru tai liéu phuc vu hoc phan, hoan thanh céc bai tap ca nhan va
bai tap nhom. 7 ‘ ‘

- Chu dong tim hi€u cac chu de khi giang vién yéu cau.

- Tham gia lam tiéu luan két thac hoc phan.

13. Tai li¢u phuc vu hoc phan

- Tai liéu chinh:

[1]. Nguyén Pac Loc (Cha bién), Nguyén Huy Ninh, Truong Hoanh Son (2023).
Cong nghé gia cong tinh bong bang vat liéu hat (Quyén 1). Nha xuét ban Bach khoa Ha Nbi.

[2]. Tran Van Dich (2023). Cong nghé gia cong tinh bong bang vat liéu hat
(Quyén 2). Nha xuat ban Bach khoa Ha Noi.

- Tai ligu tham khdo:

[3]. Masahiko Kanaoka, et al. (2012). Efficiency-enhanced elastic emission
machining on the basis of processing mechanism. Proceedings of the 12th euspen
International Conference, Stockholm.

[4]. Czestaw Nizankowski (2017). History and prospects of abrasives
development. Mechanik, No. 11/2017.

[5]. Abdul Wahab Hashmi, et al. (2025). Advancements in Hybrid Abrasive Flow
Finishing: Fundamentals, Technological Developments, and Industrial Applications in
Precision Manufacturing. Intelligent and Sustainable Manufacturing, 2, 10031.
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[6]. Vyacheslav Shumyacher, et al. (2019). Mechanism of Chip Formation
Process at Grinding. MATEC Web of Conferences, 297, 09002.

[7]. Muhammad Rizwan Awan, et al. (2022). Specific energy modeling of
abrasive cut off operation based on sliding, plowing, and cutting. Journal of Materials
Research and Technology, 18, 3302-3310.

[8]. Guoging Ye, Zhengiang Yao (2025). Research on the Trajectory and Relative
Speed of a Single-Sided Chemical Mechanical Polishing Machine. Micromachines, 16, 450.

[9]. A. Maury, D. Ouma, D. Boning, J. Chung (1997). "A modification to
Preston's equation and impact on pattern density effect modeling". Proceedings of CMP-
MIC Conference, Santa Clara, CA.

[10]. Xiaolong Ke, et al. (2023). "Review on robot-assisted polishing: status and
future trends"”. International Journal of Extreme Manufacturing, 5, 032003.

[11]. Emil Sauter, Erkut Sarikaya, Marius Winter, Konrad Wegener (2021). "In-
process detection of grinding burn using machine learning"”. The International Journal
of Advanced Manufacturing Technology, 115, 2281-2297. DOI: 10.1007/s00170-021-
06896-9.

[12]. Vlad Gheorghita (2025). "Predictive Modeling of Tool Wear and Mass in
Honing Processes Using Machine Learning and Grain Size Optimization". Applied
Sciences, 15, 12207. DOI: 10.3390/app152212207.

[13]. Piotr Sender, Irene Buj-Corral (2023). "Influence of Honing Parameters on
the Quality of the Machined Parts and Innovations in Honing Processes”. Metals, 13,
140. DOI: 10.3390/met13010140.

[14]. Mark Malburg, Mike Zecchino (2022). "Specification and Measurement of
Plateau Honed Surfaces". Engine Professional, Oct-Dec 2022, pp. 12-18.

[15]. Shailendra Pawanr, Kapil Gupta (2024). "A Review on Recent Advances in
the Energy Efficiency of Machining Processes for Sustainability”. Energies, 17(15),
3659. DOI: 10.3390/en17153659.

[16]. Mark J. Anderson, Patrick J. Whitcomb (2016).RSM Simplified: Optimizing
Processes Using Response Surface Methods for Design of Experiments. Productivity
Press.

[17]. J. Munoa, et al. (2016). "Chatter suppression techniques in metal cutting".
CIRP  Annals - Manufacturing  Technology, 65(2), 785-808. DOI:
10.1016/j.cirp.2016.06.004.
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14. Ndi dung chi tiét hec phan va phwong phap day - hoc

T - .. PO i CbR
- Noi dung giang day So gio | Phwong phap day - heoc hot phin
CHUONG 1. TONG QUAN | 03 | Thuyét trinh tich cwc & | CBR 1.1
VE GIA CONG TINH BANG | (03LT, | Tw hoc dinh hwéng. CbR 1.4
HAT MAI 0TH) |- Hoat déng cia giang | PR 3.2
Muc tiéu chwong: vién:
Gilp hoc vién nim vitng ban + Thuyét trinh vé vai tro
chat, dic diém va cac chi tiéu cua gia cong tinh trong
danh gia chat luong bé mat Cong nghiép 4.0.
trong gia cong tinh. + Gidi thiéu xu hudng
N@i dung cu thé: phét trién caa nganh hat
1.1. Khai niém gia cong tinh mai.
1.2. Bac diém va pham vi tng dung - Hoat d@dng ciia hoc
1.3. Phan loai cac phuong phap vién:
L | giacong bang hat mai , + Lich st phét trién: Doc
1.4. Cac tiéu chi danh gia chat Tai liéu [4]
luong bé mat (Nizankowski, 2017) dé
hiéu vé cac giai doan phét
trién tir hat mai tu nhién
dén hat mai siéu cing va
nano.
+ Bén viing: Nghién ctu
Tai ligu [15] (Pawanr &
Gupta, 2024) vé xu
huéng hiéu qua nang
luong va gia cébng xanh
trong cac qua trinh gia
cong tinh.,
CHUONG 2. VAT LIEU| 05 |Nghién ciu tinh huong | CBR 1.1
HAT MAI VA PA MAI (O5LT, | (Case Study). CbR 22
Muc tiéu chwong: O0TH) |- Hoat déng cua giang
Phan tich duoc dac tinh cua cac vién:
loai hat mai tién tién va lva chon + Phan tich cau trdc té vi
, | damai phit hop. ctia ¢4 mai gém va d4 mai
Néi dung cu thé: két dinh kim loai.
21. Vvat lieu hat mai + Hudng dan tra cau tiéu

(Corundum, CBN, Diamond...)
2.2. Cau triic da mai & Keo két
dinh

2.3. Thong s6 ky hiéu da mai

chuan chon da.

- Hoat dong cia hoc
vién: + Cong nghé hat
mai maéi: Poc Tai ligu [4]
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T - . £ i CbR
T Noi dung giang day So gio' | Phwong phap day - hoc hot phin
2.4. Chon da mai theo vat liéu dé cap nhat vé hat mai
chi tiét Cubitron Il va hat mai
Nano Quantum. + Case
Study: Phan tich viéc lua
chon da mai Cubitron cho
vat liéu Inconel 718 trong
Tai liéu [7] (Awan et al.,
2022).
+ Tu hoc: Nghién ctu
Gido trinh [1] Chuong 1.
CHUONG 3. CO CHE CAT| 05 |Dayhocduatrénvandé| CDR 1.1
GOQT TRONG MAI (O5LT, | (Problem-Based CbR 2.1
Muc tiéu chwong: O0TH) | Learning). CDR 3.1
Giai thich duogc co ché tao phoi, - Hoat dong cia giang
ma sat va nhiét cit & cap do vién:
Vi mo. + Dién giai co ché hinh
Néi dung cu thé: thanh phoi (Sliding -
3.1. Co ché tach phoi & Bién Plowing - Cutting).
dang déo + Phéan tich hién tugng
3.2. Nhiét cit va anh huong dén chay bé mit (Grinding
chat lugng bé mit burn).
3.3. Mon da mai, stta da mai - Hoat déng cta hoc
(Dressing, Truing) vién:
3 + Co ché tao phoi: Boc

sau  Tai lieu  [6]
(Shumyacher et al., 2019)
vé co ché s6ng xung kich
(shock-wave) va bién
dang déo khi hat mai va
dap.

+ Nang luong cat:
Nghién ctu Tai liéu [7]
(Awan et al., 2022) dé
hiéu mo hinh nang lugng
truot, CAy VA Cit.

+ Mon da: bBoc Tai liéu
[12] (Gheorghita, 2025)
vé md hinh du bdo mon
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T - . £ i CbR
T Noi dung giang day So gio' | Phwong phap day - hoc hot phin
da mai str dung Machine
Learning.
CHUONG 4. CAC PHUONG | 16 | Thucnghiém & Day hoc | CDR 2.2
PHAP MAI CO BAN (06LT, | thi pham. CbR 23
Muc tiéu chwong: 08TH |- Hoat dong cua giang CDR 2.4
Van hanh va téi wvu hoa quy | 02KT) | vién: CDR 3.2
trinh mai phang, mai tron. + Hudéng dan thiét 1ap ché
Néi dung cu thé: d6 cit trén may.
4.1. Mai phang, Mai tron, Mai + Thi pham k¥ thuat stra
v6 tdm, Mai dung cu da va ga dat.
4.2. Thiét l1ap ché do cit (van - Hoat déng cuia hec
téc, chiéu sau...) vién:
4.3. Thyc hanh: Mai phang, mai + Tbi wu héa: Ap dung
4 tron phuong phap RSM trong
Tai liéu [16] (Anderson,
2016) dé thiét ké thi
nghiém tim ché do cat toi
uu.
+ Chéng rung: Poc Tai
liu [17] (Munoa et al.,
2016) dé dé xuat giai
phdp giam rung dong
(chatter) khi mai.
+ Thuc hanh: Van hanh
may mai phang/tron dé
gia cong chi tiét mau.
CHUONG 5. CAC PHUONG | 16 |Day hoc khadm pha| CDBR 1.2
PHAP GIA CONG TINH | (06LT, | (Inquiry-Based CbR 22
PACBIET 10TH) | Learning). CDR 3.1
Muc tiéu chwong: - Hoat dong cia giang
Tiép can cac cong nghé tién tién vién:
(Honing, Siéu am, Dién hoa, + Gidgi thiéu cac cong
5 | Robot). nghé lai ghép (Hybrid

Néi dung cu thé:

5.1. Panh bong (Polishing),
Lapping, Honing
5.2. Siéu
(Superfinishing)

hoan thién

Machining).

- Hoat déng cta hoc
vién:

+ Honing: Doc Tai li¢u
[13] (Sender & Buj-
Corral, 2023) vé cac doi
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T - . £ i CbR
T Noi dung giang day So gio' | Phwong phap day - hoc hot phin
53. Cbng nghé mai phi mai trong cbng nghé mai
truyénthéng (Siéu am, Bién khon.
hoa) + Hybrid AFF: Nghién
5.4. Bai tap: Nghién ctu vé ctu Tai liéu [5] (Hashmi
cbng nghé mai lapping, honing et al., 2025) vé gia cong
dong hat mai lai ghép
(Ultrasonic/Magnetic
assisted).
+ Robot Polishing: DPoc
Tai liéu [10] (Ke et al.,
2023) vé xu hudng danh
bong bang Robot.
+ Co ché EEM: Tham
khao Tai lieu [3]
(Kanaoka, 2012) vé gia
cdng phat xa dan hdi.
+ Ly thuyét Preston: Doc
Tai lieu [9] (Maury,
1997) dé hiéu ban chat
cong thirc danh bong.
CHUONG 6. KIEM TRA| 15 |Day hec theo dw &an| CDPR2.1
CHAT LUQNG BE MAT (O5LT, | (Project-Based CbR 23
Muc tiéu chwong: 10TH) | Learning). CDR 2.4
Panh gia chinh xac chét lugng - Hoat dong cua giang CDR 3.1
bé mat va giai quyét cac bai toan vién:
sai hong. + Huong dan s dung
N@i dung cu thé: may do do nham va hién
6.1. Po do nham, do ctng, sai s6 vi dién tu.
hinh hoc - Hoat dong cia hec
6 | 6.2. Phan tich sai s6 va khuyét vién:

tat bé mat

6.3. Thuc hanh: Lap quy trinh
cong nghé do.

Kiém tra két thdc hoc phan.

+ Do luong Plateau: Boc
Tai liéu [14] (Malburg,
2022) dé hiéu cach do va
danh gia bé mat mai khon
cao nguyén (Rk, Rpk).

+ Phét hi¢n chay: Nghién
cau Tai liu [11] (Sauter
et al., 2021) vé ting dung

Machine Learning dé
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— -

Noi dung giang day

S6 gior

Phwong phap day - hoc

CBbR
hoc phan

phat hién vét chay khi
mai.

+ Bong hoc CMP: Tham
khao Tai licu [8] (Ye &
Yao, 2025) dé phan tich
quy dao va van téc trong
danh béng hoa co.

+ On tap kiém tra két thic
hoc phan.
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CONG HOA XA HQI CHU NGHIA VIET NAM
boc lap - Tw do - Hanh phac

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao: Cong nghé k¥ thuat co’ khi

1. Tén hoc phan: Thuyc tap tét nghiép

2. M4 hoc phan: KTCOKHI 401

3. S tin chi: 6 (0,6)

4. Trinh d¢ cho Hec vién: hoc ky 4

5. Phan bo thai gian
Thuc hanh: 270 gio (6 tuan thuc hanh ngoai doanh nghiép)

6. Piéu kién tién quyét/biéu kién hoc trwéc: Khong

7. Giang vién
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email
1 | PGS. Ngo Hru Manh 0936847980 | manh.weldtec@gmail.com
2 | TS. Nguyén Vin Hinh 0988.653.121 | nguyenvanhinhck@gmail.com
3 | TS. Vii Hoa Ky 0905.402.122 | kyhoavu@gmail.com
4 | TS. Vi Van Tan 0911.422.658 | vutannnn@gmail.com
5 | TS. Tran Hai Pang 0983.884.182 | thdang@saodo.edu.vn

8. M6 ta ndi dung caa hoc phan

Thuc tap tét nghiép 1a hoc phan nham tao diéu kién cho hoc vién nganh cong nghé
k¥ thuat co khi c6 co hdi tiép can va 1am quen véi tinh hinh hoat déng cta co quan theo
huéng tiép can cu thé, dya trén nhitng kinh nghiém cta ban than ciing nhu cac kién thirc
dugc ddo tao dé dua ra cac y twong vé giai phap gitp co quan thuc tap hoat dong lién

tuc hiéu qua hon.

9. Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu
- Muc tiéu hoc phan théa man muc tiéu cua chuong trinh dao tao:
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Mirc do .,
Muc M0 ta muc tiéu theo tha}l Dap dng muc
- a A
tiéu Y g tieu caa CTDT
do Bloom

MT1 Kién thirc
Cung ¢6 va nang cao kién thirc chuyén mén
va cac con k¥ thuat trong phan tich, tinh

MT.1 | V@64 €ONg cu Ky thuat trong phan tich, T 5 PO1
toan, thict ké hoac moé phong cac bai toan co
Khi.

MT1.2 Nzim viing Ca‘c klef‘l thu(j Ve toi l:l’u .}ioa C?C hé 5 PO1
thong, quy trinh san xuat co khi hién tai.

MT2 K¥ nang
Lap ké hoach thuc tap, thu thap di liéu va

MT2.1 | —oP ¢ hoach thuc tap, #p dulie 5 PO2
xt ly thong tin mot cach khoa hoc

MT2.2 VanA’ du,ng t<iénA thi’rc c?uyén [nc”)nA dé giai . ..
quyet cac van de ky thuat chuyén sau.

MT2 Miic tw cha va trach nhiém

MT3.1 Co néngﬂl'uc Iz‘ilm Viéc doc Iap_,Achuyén nghiép 6 PO3
trong moi truong doanh nghi¢p

MT3.2 Cé_ Athéi do I:'}lm)/ié‘c t!’ch cuc: chu dfmg, _tAréch 6 PO3
nhiém véi xa hoi va c6 dao dac nghé nghiép.

9.2. Chudn ddu ra
- Sy phi hop cua chuan dau ra hoc phan véi chuan dau ra ciia chwong trinh dio tao:

Muc | Dap ung
CDR theo |  CTBT.
hoc M6 ta PLO hec phan
han thang
P do
Bloom
CDRI1 Kién thirc PLO4
Ghi nhé noi quy, ki thuat an toan va cach thic t6 chic
CHRI.1 10 ot qu, & s - WL PLO4
hoat dong san xuat ctua doanh nghiép.
CDR1.2 | Kham pha quy trinh san xuat thuc té tai doanh nghiép 2 PLO4
Phén tich duoc van dé chuyén mén trong linh vuc co
CbR1.3 . . A 2 PLO4
khi tai don vi thuc tap.
CPR1.4 | Tong hop kién thuc dé quan Iy va diéu hanh du an ky
At Lt \ 3 PLO4
thuat hiéu qua.
CDR2 Ky nang
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Muc | Dap ung
CER oo | CTOT
hoc Mo ta PLO hoc phan
h.z‘m : thang
P do
Bloom
Van dung kién thirc thu thap duoc tir thuc té san xuat dé oL OS
CPR2.1 | danh gia va xu Iy s6 liéu nham nang cao chat lugngcong | 3 5LOG
Viéc.
Luyén tap tay nghé van hanh cac thiét bi may moéc co
O Y S S . PLOS
CPR2.2 | khi dac biét la cac thiét bi hién dai @€ phan tich nguyén 4 PLOG
nhan va dua ra giai phap khic phuc.
CDR3 Mikc tw cha va trach nhiém
CBR3.1 Cf) nar3g luc IaAm VI?C doc lap, lam viéc theo nhoém trong 4 PLO8
cong tac chuyén mon. PLO9
Thé hién mdi quan hé dong nghiép than thién, hoa dong oLO8
CPR3.2 | trong qua trinh huéng dan, giam sat ngudi khac cling | 5
. . PLO9
thuc hién nhiém vu.
Ren luyén k¥ nang viét bao cao, kha niang tong hop, tu 508
CPR3.3 | dinh huéng kién thuc tir thuc té, rén luyén tac phong | 5 5LO9

cdng nghiép trong san xuat.




10. Ma tran lién két ndi dung véi chuin diu ra hoc phan
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TT

Néi dung hoc phan

Chuan dau ra ciia hec phan

CDbR1

CDR2

CDR3

CDR
1.1

CDR
1.2

CDR
1.3

CDR
1.4

CDbR
2.1

CDR
2.2

CbR
3.1

CbR
3.2

CDR
3.3

Bai 1. Tim hiéu chung vé doanh nghiép, co quan
1.1. Giéi thiéu chung vé doanh nghiép, co quan

1.2. Nghién ctru co cau to chirc cua noi thuc tap

1.3. Tiép xuc thuc té cac thiét bi, may moc tai noi thuc
tap

1.4. Hoc vé an toan trong van hanh cac thiét bi

1.5. Tém luoc diéu 18, quy ché to chuc hoat dong cua
don vi thuc tap.

Bai 2. Van hanh thiét bi va mé phéng so

2.1. Van hanh thiét bi tai don vi thuc tap

2.2. Tinh toan, thiét ké, md phong hé thong co khi tai
don vi thyc tap

Bai 3. Pé xuit giai phap
3.1. Phan tich, danh gia hé théng co khi
3.2. Bé xuat giai phap




11. Panh gia hoc phan
11.1. Ma trdn phwong phdp Kiém tra ddnh gid véi chudn ddu ra hec phan
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Phuwong
. phap if'ém CPT cia hoc phan
sT | PEM 1 ouy | Tren| @ danh Ghi
T thanh dinh | gso Jia (Hmh chu
phan ’ thuc, thoi
gian, thoi CDbR1 | CDR2 | CBR3
diéem)
Su dung
phuong biém
phap quan trun
o “it dinh gid | CPRLL CPR3.1 bim?
Diém ddnh | 5, tinhthan, tac | PRV | cpro1: | cua
1 gia ctia don didm 20% ohong  1am CbR1.3; CDR2.2 CbR3.2 chC
vi thuc tap . . | CbR1.4. X N
viéc, chap CDR3.3. lan
hanh  céc danh
quy dinh cua gia
noi thuc tap.
Piém danh Chém diém | SPRLL e
2 | giabdo cao 0»1 80% | béao cao CBRL.z;| CBR2.L; CDI'{3.2
. diem R CbR1.3; | CbR2.2.
thuc tap thuc tap CDR1A. o R ia

11.2. Cdch tinh diém hgc phan:

Diém hoc phan 14 tong cac diém thanh phan nhan vai trong s6 tuong wng. Tinh

theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang

diém chit va thang diém 4.

12. Yéu cau hoc phan

- Chap hanh ding cac ndi quy, quy dinh ciia don vi quan ly, cé tinh than ty chi
trong viéc linh hoi cac kién thirc, thuc hién tét cong viéc duoc phan cong.

- Chu dong tim hiéu cac chu dé khi giang vién yéu cau.

- Hoc vién nop béo cao thyc tap tot nghiép day di, dung thoi gian quy dinh.

13. Tai liéu phuc vu hec phan

- Tai ligu tham khdo:
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Nha xuat ban PHQG Ha Noi.
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gido duc.
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14. Ndi dung chi tiét hec phan va phwong phap day - hoc

TT Noi dung giang day S6 gio Phwong phap day - hoc PLO‘
hoc phan
1 |Bail. Tim hiéu vé doanh | 45 | Thuyét trinh, giang giai, t6 | CDRI.1,
nghiép, co quan (O LT, | chirclép hec CDR1.2,
Muc tiéu cia bai: 45TH) | - Can b hwéng dan: CPR3.1,
N4ng cao nhan thiic cho Hoc + Phé bién noi quy cua don | CpR3 2.
vién vé luat lao dong va ky Vi, co quan, k¥ thuat an toan
thuat an toan, dam bao an thiét bi.
toan cho nguoi va thiét bi + Huéng dan phuong phap
trong qua trinh thyc tap. t6 chirc san xuat.
Ndi dung cu thé: + Hudng dan quy trinh, cong
1.1. Gidi thiéu chung vé viéc theo nhiém vu Hoc vién
doanh nghiép, co quan dugc phén cong.
1.2. Nghién ctru co cau to - Hoc vién:
chuc cua noi thuc tap + Chéap hanh tét noi quy vé
1.3. Tiép xuc thuc té céc an toan va cac quy dinh tai
thiét bi, may moc tai noi noi thyc tap.
thuc tap + Thuc hién tét nhiém vu
1.4. Hoc vé an toan trong dugc phén cong.
van hanh cac thiét bi + Nghién ctu tai lidu [1]
1.5. Tém luoc diéu 18, quy cung cb kién thac va van
ché to chic hoat dong cua dung vao nhiém vu dugc
don vi thuec tap. phan cong.
2 | Bai 2. Van hanh thiét bi| 135 | Thuyét trinh, giang giai, | CDR2.1,
va moé phéng sb (O LT, |thi pham miu, to chirc I6p | CPR3.2.
Muc tiéu ciia bai: 135TH) | hec

- Luyén tap tay nghé van
hanh céc thiét bi may madc
hién dai.

- Tong hop céc kién thic
chuyén mon trong tinh
toan, thiét ké, md phong hé

- Can b hwéng dan:

+ Phan cbng nhiém vu, vi tri
thuc tap.

+ Hudéng dan quy trinh van
hanh thiét bi
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TT Ngi dung giang day S6 gior Phwong phap day - hoc PLO‘
hoc phan
thong co khi tai don vi thuc + Huéng dan moé phong
tap. bang cac phan mém
Néi dung cu thé: + Tong két, danh gia, rat
2.1. Van hanh thiét bj kinh nghiém cho hoc vién.
2.2. Tinh toan, thiét ké, mo - Hoc vién:
phong hé thong co khi + Chap hanh tét noi quy vé
an toan va cac quy dinh tai
noi thyuc tap.
+ Thuc hién tét nhiém vu
dugc phén cong.
+ Thuc tap nang cao kién
thaec chuyn mén vé van
hanh thiét bi va tinh toan,
thiét ké, mo phong thiét bi co
khi tai noi thuc tap.
+ Nghién cau tai lisu [2],
[3], [4] cung c6 kién thirc va
van dung vao nhiém vu duoc
phan cong.

3 | Bai 3. Pé xuit giai phap 90 | Thuyét trinh, giang giai, to | CDR1.3,
Muc tiéu ciaa bai: (OLT, |chirclép hoc CDR1 4,
- Van dung kién thirc thuc té | 90TH) | - Cén bd hwéng dan: CDR2.1,
san xuat dé dé giai quyét cac + Huéng dan phan tich, danh CDR3.1,
van dé k¥ thuat phuec tap. gia nguyén nhan cac van dé CPR3.2,
- Dé xuét giai phap cai thién ky thuat. CDR3A.

tudi tho, chat lwong bé mit
chi tiét may, nang cao hiéu
Suat.

N@i dung cu thé:

Bai 3. P& xuit giai phap
3.1. Phan tich, danh gia h¢
thdng co khi

+ Tong két, danh gia, rat
kinh nghiém cho Hoc vién.
- Hoc vién:

+ Thuc hién tét nhiém vu
duogc phén cong.

+ Pé xuat giai phap ky thuat
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TT

Noi dung giang day

S6 gior

Phwong phap day - hgc

PLO

hoc phan

3.2. Bé xuat giai phap

+ Hoan thién bao cao theo
quy dinh.

+ Nghién curu tai liéu [5], [6]
cung c6 kién thac va van
dung vao nhiém vu duoc
phan cong.
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TRUONG PAI HOC SAO PO CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA: CO KHI Poc lap - Tw do - Hanh phuc

PE CUONG CHI TIET HQC PHAN
Trinh d¢ dao tao: Thac si
Nganh dao tao: Ky thuat co khi

1. Tén hec phan: Bé an tét nghiép
2. M4 hoc phan: KTCOKHI 402
3. S tin chi: 9(0,9)
4. Trinh d9 cho hoc vién: Nam thir hai
5. Phan bé thoi gian:
- Lén I6p: 0 gio ly thuyét, 270 gio thue hanh.
- Tu hoc: 270 gio.
6. Piéu kién tién quyét/diéu kién hoc trwéc: Sau khi da hoc xong hoc phan Thuyc tap
tt nghiép.

7. Giang vién:
STT | Hoc ham, hoc vi, ho tén | Sé dién thoai Email

1 | TS. Nguyén Vin Hinh 0988.653.121 | nguyenvanhinhck@gmail.com
2 | TS. Vii Hoa Ky 0905.402.122 | kyhoavu@gmail.com
3 | PGS.TS. Ngb Hiru Manh | 0936.847.980 | manh.nh.1981@gmail.com
4 | TS. Tran Hai Pang 0983.884.182 | thdang@saodo.edu.vn
5 | TS. Viu Van Tan 0911.422.658 | vutannnn@gmail.com

8. M6 ta ndi dung caa hoc phan

Pé an t6t nghiép 1a hoc phan quan trong trong chwong trinh dao tao Thac si nganh
K3 thuat co khi theo dinh huéng ¢ng dung, duoc thiét ké danh cho hoc vién nim thu
hai, nham tong hop va ap dung toan dién kién thirc ly thuyét, k§ nang thuc hanh tich liy
trong qué trinh hoc tap. Noi dung hoc phan tap trung vao viéc thuc hién mot du an thuc
té, bao gdm phan tich yéu cau k§ thuat, thiét ké hoic cai tién san pham/hé théng co khi,
lap ké hoach san xuit, md phong sd, 1ap trinh gia cong (CAD/CAM), ché tao san pham,
md hinh va ti wu hoa thiét ké bang cac phan mém co khi. Hoc vién s& thuc hién cac
budéc tir nghién ctu tai liéu, tinh toan thiét ké, xay dung md hinh 3D, md phong dén ché
tao mau hoic san pham va bao céo két qua.
9. Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu

Muyc tiéu hoc phan thoa man muc tiéu caa chuong trinh dao tao:
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Muc
tiéu

M0 ta muc tiéu

Mirc do
theo thang
do Bloom

Pap &ng muc tiéu
cua CTDT

MT1

Kién thirc

MT1.1

Hiéu va trinh bay duoc cac nguyén 1y co
ban, yéu cau k¥ thuat va quy trinh thuc
hién mét du an co khi thuc té, bao gom
phan tich yéu cau, thiét ké, va mé phong
bang phan mém nhu: Autodesk Inventor,
Siemens NX, Altair Inspire, Abacus,
COMSOL,..

[PO1]

MT1.2

Ap dung du:oc cac phuong phap thiét ké, toi
uu héa, va m6 phong s6 lién quan dén san
pham hoic hé thong co khi, ap dung cac
phan mém chuyén dung dé giai quyét cac
van dé ky thuat thyc tién.

[PO1]

MT1.3

banh gia duoc cac tiéu chi ky thuat (do
bén, chi phi, hiéu suat) trong qua trinh
thiét ké va cai tién san pham co khi, st
dung cac cong cu phan tich nhu Abacus
va COMSOL d¢é mo phong da vat ly.

[PO1]

MT2

K¥ nang

MT2.1

Phan tich va 4p dung cac ky thuat thiét ké
3D, lap ké hoach san xuat, va lap trinh gia
cong (CAD/CAM) trén phan mém
Autodesk Inventor va Siemens NX dé
phét trién md hinh san pham thyc té.

[PO2]

MT2.2

Thiét 1ap va mo phong s6 cac co cau co
khi trén phan mém Altair Inspire, Abacus,
va COMSOL, danh gia hiéu qua thiét ké
va t6i wru hoa thong sb ki thuat dua trén
phan tich két qua.

[PO2]

MT2.3

Thuc hién ché tao san pham hoic mau va
kiém tra chat luong, ap dyng ky néng van
hanh may mac va phan mém mé phong dé
dam bao chit luong san pham theo tiéu
chuan ky thuét.

[PO2]

MT3

Mikrc tw chi va trach nhiém

MT3.1

Thé hién tinh cha dong trong viéc nghién
ctru tai liéu, 1ap ké hoach thyc hién du an,
va tu quan ly thoi gian dé hoan thanh do
an ding tién do.

[PO3]
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Mirc do A A
Muc n = Dap wng muc tieu
i M0 ta muc tiéu theo thang i
tieu cua CTDT
do Bloom
Danh gid va chiu trach nhiém vé tinh
MT3.2 | chinh xac, hiéu qua cua dy an, dong thoi 5 [PO3]

hop tac nhom dé giai quyét cac van dé
phat sinh trong qua trinh thuc hién.

9.2. Chudn dau ra
Sy phl hop cua chuan dau ra hoc phan véi chuan dau ra caa chuong trinh do tao:

Mire do bap
CbR theo wng
hoc Mb ta CPR hoc phan thang CPR
phan do cia
Bloom | CTPT
CDRI1 Kién thirc
Hiéu va trinh bay duoc cac nguyén 1y co ban, yéu cau
ky thuat,‘va quy trinh thuc ‘hién mot du: an co khi thuc [PLO1]
CDRI.T | t&, bao gom phan tich yéu cau, thiét ké, va mo phong so 3 [PLOZ]
bang cadc phan mém nhu Autodesk Inventor, Siemens
NX, Altair Inspire, Abacus, va COMSOL.,
Ap dung dugc cac phuong phép thiét ké, toi wu hoa, va
CPR].2 | MO phong s lién quan dén san pham hogc hé thong co 4 [PLO1]
khi, &p dung cac phan mém chuyén dung d¢ giai quyet [PLO2]
c4c van d¢ k¥ thuat thyc tién trong dy an.
Trinh bay dugc céc tiéu chi ky thuét (do bén, chi phi,
CPR].3 | hiéu sudt) trong qua trinh thiét ké va cai tién san pham ) [PLOZ]
co khi, st dung cac c6ng cu phan tich da vat ly nhu [PLO3]
Abacus va COMSOL dé mo phong va t6i uu héa.
CDR2 KY nang
Phan tich va ap dung cac ky thuat thiét ké 3D, lap ké
hoach san xuat va lap trinh gia cong (CAD/CAM) trén [PLO5]
CDR2.1 | phan mém Autodesk Inventor va Siemens NX dé phat 4
trién moé hinh san pham thuec té trong duy an, luan vin t6t
nghiép.
Thiét 1ap va md phong s6 cac co cau co khi trén phan
CDR2.2 mém Altair Inspire, Abacus, va COMSOL, danh gia 4 [PLOG]
hiéu qua thiet ké va toi uu hoa thong so ky thuat dya
trén ket qua phan tich trong du an.
Thuc hién va kiém tra ché tao mau thi hodc san pham
CPR23 ap dung ky nang van hanh may mac va phan mém md 4 [PLOG]
phong dé dam bao chat lwgng san pham theo tiéu chuan
ky thuat trong qua trinh hoan thanh luan van.
CDR).4 | Panh gia va dé xuat cai tién quy trinh thict ke, md 5 [PLOT]
phong, va san xuat trong du an luan van tot nghiép, to
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Mire do bap
CBbR theo wng
hoc Mb ta CPR hoc phan thang CPR
phan do cia
Bloom | CTPT
chtic cong viéc theo nhom dé ti wu hoa hiéu qua va tinh
kha thi ciia san pham hoac hé théng co khi.
CDR3 Mrtrc tw chi va trach nhiém
Thé hién tinh chu dong trong viéc nghién ctwu tai liéu,
lap ké hoach thuc hién du an do an tot nghiép, va tu
CBR3.1 qupén ly thoi gian dé hoan thanh dung tién d%, dgng thoi 3 [PLO8]
ren luyén tac phong céng nghiép.
Dénh gia va chiu trach nhiém vé tinh chinh xéc, hiéu
CDR3.2 | Qué cua du &n, hop tac nhom dé giai quyét cac van dé 4 [PLOS]
phat sinh, va bao céo két qua mot cach chuyén nghiép
trong qua trinh thuc hién luan van.
Pé xuat va trién khai cac giai phap sang tao dé cai tién
CDR3.3 | 58N pham hoic hé thdng co khi trong du an, tu chi trong 5 [PLOY]

viéc nghién ctu va ung dung cac cong nghé mai (nhu
mo phong da vat ly trén Abacus va COMSOL).




10. Ma trén lién két ndi dung véi chuin dau ra hoc phan:
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Chuan dau ra caa hoc phan

. X CPR1 CPR2 CPR3
TT Noi dung hoc phan
) ) CBR | CBDR [CBR | CBR |CBR | CDR | CBR | CBR | CBR | CBR
1.1 1.2 1.3 2.1 2.2 2.3 2.4 3.1 3.2 3.3
1 | Phan 1: Nghién ciru tai ligu, phan tich yéu cau ky thuat va | 4 4 4 4
lap ké hoach cho luin van
Phan 2: Thiet ke va xay dung md hinh 3D san pham/hé
2 | thong co khi trén phan mem Autodesk Inventor va Siemens 4 4 S 4 5
NX, bao gom lap trinh gia céng (CAD/CAM)
3 Phan 3: M6 phong so va toi vu hoa thiet ke trén phan mem 5 5 5 5
Altair Inspire, Abacus, ANSYS va COMSOL
Phan 4: Ché tao, kiém tra va danh gia chat lugng san pham
4 o N PO 5 4 5 5
dua trén ket qua mo phong va tiéu chuan k¥ thuat.
5 PhAén 5 Bao céao két qua du an, d¢ xuat cai tién va bao vé 3 5 5 4 5 5
luan van




11. Panh gia hoc phan
11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan
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Phwong phap

<X Qu ‘2 . .
ST biem v | Treng kllem tra danh CPR ciia hoc phin Gh
thanh * gia (Hinh thzc, )
T N din i) o o chu
phan N thoi gian, thoi
diém) CPR1 | CPR2 | CDR3
- Dbéanh gid
chuyén can cua
hoc vién. CbR2
- Panh gi4 tién | CPBR1 1; CDR3
Diém danh o1 do thyc hién @& | 1 CDR2 1;
1 gia cua dié 13 an. CbR1 2; CbR3

. A 1€ . £
giang Vién m - Panh gid két 2; CbR2 2;
huéng dan qua thuc hién | CPR1 3; CPR3

¢ an duwoc| 3. CDR2 3.

trinh bay trong 4.

bdo céo, san

pham.

CbR2
Panh gia két | CBRI 1; CPR3
Piém danh o1 qua thuc hién 1; CDPR2 1;

) gia  coa Gi | 13 d¢ an duoc | CPRI 2; CDR3

. e a 1€ < N
giang vién " trinh bay trong 2; CbR2 2;
phan bién bao cao, san| CDRI1 3; CDbR3

pham. 3. CDBR2 3.
4.
CbR2
AT Trung
2 Danh gid phan | CbR1 1; CDR3 .
biém R . , binh
. trinh  bay bao 1; CbR2 1; A
trung binh | 01 . N . cong
3 | cua hoi | did 13 cao d¢é an va| CbRI1 2, CDbR3 céc
1 .

Il mic do tra loi| 2, | CBR2. | 2 9
dong bao| m R diém
va cac cau hoi caa | CbR1 3; CbR3 danh

(5] 3 an

i hoi dong. 3. CbR2 3. .,

A gia

11.2. Cdch tinh diém hoc phan

Diém hoc phan 1a tong cac diém thanh phan nhan vai trong sé twong ung. Tinh

theo thang diém 10, 1am tron dén mét chit s6 thap phan. Sau d6 chuyén thanh thang

diém chi va thang diém 4.
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12. Y&u cau hoc phan
Hoc vién thuc hién nhitng yéu cau sau:

- Tham gia t6i thiéu 80% s gio trong ké hoach huéng dan cua giang vién.

- Poc va nghién ciu tai liéu phuc vu hoc phan, hoan thanh cac ndi dung trong
luan van.

- Mb phong hoic ché tao mé hinh, san pham cua dé én.
13. Tai liéu phuc vu hec phan

[1]. PGS.TS. An Hiép, TS. Tran Vinh Hung va KS. Nguyén Vin Thiép (2004),
Autodesk Inventor, phan mém thiét ké cong nghiép, NXB Khoa hoc va k§ thust.

[2]. GS.TS. Tran Vin Dich (2012), Giéo trinh Céng nghé CNC, NXB Giao duc
Viét Nam.

[3]. Tran Vinh Hung, Tran Ngoc Hién (2007), Phan mém thiét ké cong nghé
CAD/CAM diéu khién cac may CNC, NXB Khoa hoc va K5 thuat.

[4]. Siemens Industry, Inc. (2023), Siemens NX Documentation, Siemens Digital
Industries Software (cap nhat tai li¢u chinh thic tir Siemens NX).

[5]. Altair Engineering, Inc. (2023), Altair Inspire User Guide, Altair.

[6]. Dassault Systémes (2023), Abaqus User Assistance, Dassault Systemes.

[7]. ANSYS, Inc. (2023), ANSYS Help Documentation, ANSYS.

[8]. COMSOL Multiphysics (2023), COMSOL Multiphysics Reference Manual,
COMSOL Inc.
14. Ni dung chi tiét hec phan va phwong phap day - hec

I Noi dung giang day S6 gio' | Phwong phép day - hoc hQS};ﬁﬁn
1 | Phan 1: Nghién ciru tong quan, | 30 | Tw hoc ¢é hwéng din, | CDRI.1,
tai liéu, phan tich yéu ciu va lap | (OLT, | nghién ciru ddc lap. CPR1.2,
ké hoach cho dé 4n 30TH | - Giang vién: CPR2.1;
Muc tiéu: ) |+ Giéi thiéu tong quan | CDR3.1.
- Nam viing cac kién thtrc nén tang vé muc tiéu va ndi dung
va cdc nghién ctu hién céd lién ctia Phan 1.
quan dén dé tai dé an. + Goi ¥ cac nguodn tai
- Xac dinh va phan tich rd rang cac liéu tham khao chinh va
yéu cau chung dit ra cho san pham cach tiép can nghién
hoac hé théng can thiét ké/nghién cuu.
ctru trong dé an. + Huéng dan hoc vién
- Xay dung mot ké hoach chi tiét cach phan tich yéu cau
va kha thi cho qua trinh thyc hién k¥ thuat ctia dé an.
d6 4n, bao gdm cac giai doan, cong + Hudéng dan hoc vién
viéc, thoi gian va nguén luc xay dung ké hoach thuc
can thiét. hién dé an khoa hoc va
Noi dung cu thé: hiéu qua.
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Noi dung giang day

S

0 gior

Phwong phap day - hgc

CbR
hoc phan

1.1. Nghién ctru tai ligu
1.2. Phan tich yéu cau k¥ thuét
1.3. Lap ké hoach thyc hién d& &n

+ Giai dap thic mac cla
hoc vién trong qua trinh
nghién citu va lap
ké hoach.

+ Theo doi1 va danh gia
tién do thuc hién cua
hoc vién.

- Hoc vién:

+ Chu dong tim kiém,
thu thap va nghién ctru
cac tai liéu tham khao
lien quan dén dé an.

+ Poc va ghi chép céc
kién thirc quan trong tir
tai liéu tham khao.

+ Phan tich va xac dinh
rd rang cic yéu cau k¥
thuat cua dé an.

+ Lén y tudng va xay
dung ké hoach chi tiét
cho viéc thuc hién
dé an.

+ Thuong xuyén trao
d6i va xin y kién hudng
dan cua giang vién.

+ Tich cuc thong qua dé
an duédi sy huéng dan
cua giang vién.

+ Nghién ctu céc tai
lieu [1], [2], [3] dé huan
bi béo céo vé két qua
nghién ctru tai li¢u, phan
tich yéu cau k¥ thuat va
ké hoach thuc hién
dé an.

+ Két qua dat duogc:

+ Nam viing kién thic
nén tang va cac nghién
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Noi dung giang day

S6 gior

Phwong phap day - hgc

CbR
hoc phan

ctru lién quan dén dé tai
dé an.

+ Hiéu rd va c6 kha
nang trinh bay cac yéu
cau k¥ thuat cuaa dé an.
+ Xay dung dugc mot
ké hoach chi tiét va kha
thi cho viéc thuc hién
dé an.

+ CO6 kha nang tu dinh
hudng va quan ly qué
trinh nghién  cuu
ban dau.

Phan 2: Thiét ké hoic xay dung
co sé ly thuyét va md hinh 3D
san pham/hé thong co khi trén
phan mém.

Muc tiéu:

- Ap dung ky thuat thiét ké 3D dé
xay dung mo hinh chi tiét va lap
rap hoan chinh.,

- Xuat ban vé& k¥ thuat theo diing
tiéu chuan.

- Lap trinh gia cong (CAD/CAM)
cho céc chi tiét trén phan mém.
Néi dung cu thé:

2.1. Thiét k& md hinh 3D cho chi
tiét va cum lap rap

2.2. Tao ban vé ché tao va ban vé
lap

2.3. Lap ké hoach san xuat va lap
trinh gia cong CAD/CAM

60
(OLT,
60TH

Thuc hanh trén phan
mém theo dinh huwéng
du an, két hop lam
viéc nhém cé6 hwong
dan cia giang vién.

- Gidng vién:

+ Huong dan hoc vién
sir dung cadc cbng cu
thiét ké va lap trinh nang
cao trén phan mém
Autodesk Inventor va
Siemens NX.

+ Cung cip c4c san
pham mau, bai tap thuc
t& d hoc vién
tham khao.

+ T6 chirc cac budi thao
luan, kiém tra va gop y
tryc tiép trén mé hinh
3D, ban vé k¥ thuat va
chuong trinh gia cong
cua hoc vién dé dam bao
tién do va chat luong.

- Hoc vién:

CDR1.2,
CDR2.1,
CPR2.2;
CPR2.3;
CDR3.2.
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Noi dung giang day

S6 gior

Phwong phap day - hgc

CbR
hoc phan

+ Ty thuc hanh céac ky
nang thiét ké va lap trinh
trén phan mém dé ap
dung vao dé tai dé an
caa minh,

+ Chu dong xay dung
mo hinh 3D, bd ban vé
ky thuat (ban vé& lap va
ban v& chi tiét) hoan
chinh cho san pham.

+ Phat trién chuong
trinh gia cong CAM va
Xuat m& G-code cho céc
chi tiét da thiét ké.

+ Thuong xuyén trao
d6i voi giang vién va
hop tdc vaéi cac thanh
vién trong nhom dé giai
quyét cac van dé ky
thuat phat sinh.

+ Tich cuc thong qua d6
4n dudi sy huéng dan
cua giang vién.

+ Nghién ctru céc tai
licu [1], [2], [3], [4] dé:
+ Hoan thién mé hinh
3D cua san pham hoic
hé théng co khi mot
cach chinh xac.

+ Tao ra bo ban vé ky
thuat day du, ding tiéu
chuén dé co thé dua vao
san Xuat.

+ L4ap trinh va xuat duoc
chuong trinh gia cong
CAM hoan chinh cho
cac chi tiét cua
dé an.
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-_I_r Néi dung giang day S6 gio' | Phwong phép day - hoc hg?r))ﬁﬁ ’
3 | Phan 3: M6 phéng sé va téi wu | 60 | Twnghién ciu va thwc | CPR1.3,
héa thiét ké trén phan mém | (OLT, | hanh trén phin mém | CPR2.2,
Altair Inspire, Abacus, ANSYS | 60TH | dwéi sw hwong dan cia | CDR2.4;
va COMSOL ) | giang vién, két hep | CDR3.2.

Muc tiéu:

- Thuc hién md phong sé dé phan
tich cac dac tinh ky thuat (do bén,
hiéu suat).

- Panh gia hiéu qua thiét ké va tbi
uu héa céac thong sé k¥ thuat.

- Ap dung cac cong cu phan tich da
vat Iy nhu Abacus va COMSOL.
Néi dung cu thé:

3.1. Thiét Iap bai toan mé phong
3.2. Phan tich két qua mé phong
trén  Altair Inspire, Abacus,
ANSYS, COMSOL

3.3. T6i wu hoa thiét ké dya trén
két qua phan tich

phwong phap hoc tap
giai quyét van dé.

- Giang vién:

+ Gidi thi¢u cac phuong
phap md phong sé va
chirc nang chinh cua cac

phan mém  chuyén
dung: Altair Inspire,
Abacus, ANSYS,
COMSOL.

+ Huéng dan hoc vién
cach thiét 1ap mot bai
toAn md phong dién
hinh (chon vat liéu, dinh
nghia diéu Kién bién, dat
tai trong).

+ Tu van, hd trg hoc
vién trong viéc phéan
tich, dién giai cac két
qgua md phong (tng
suit, bién dang, nhiét
do,...).

+ Goi y cé4c chién lugc
tdi uu hoa thiét ké dua
trén két qua phan tich.

- Hoc vién:

+ Nghién cuu tai li¢u
huéng dan st dung cua
cac phan mém mod
phong dé nam viing quy
trinh lam viéc.

+ Ap dung phan mém dé
thiét 1ap va chay céc bai
toan md phong cho san
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Noi dung giang day

S6 gior

Phwong phap day - hgc

CbR
hoc phan

pham hoic hé thong
trong dé &4n cua minh.

+ Phan tich sau cac két
qua thu dugc dé danh
gia do bén, hiéu suat va
cac tiéu chi ky thuat
khéc cua thiét ké.

+ Thyc hién viéc téi vu
hoa thiét ké (thay doi
hinh dang, vat liéu,
thong sb) va chay lai mo
phong dé kiém ching
hiéu qua.

+ B4o céo va trao doi
thuong xuyén vaéi giang
Vién vé cic kho khan va
két qua dat duoc.

+ Tich cyc thong qua db
4n dudi sy huéng dan
cua giang vién.

+ Nghién ctru céc tai
lidu [1], [2], [3], [4] dé:
+ Thiét 1ap va thuc hién
hoan chinh mét bai toan
mo phong co hoc hoac
da vat ly.

+Poc, phan tich va dién
giai chinh xac cac két
qua tir phan mém mo
phong.

+ Pua ra cac quyét dinh
cai tién, t6i wu hoa thiét
ké dua trén bang ching
s6 va bao vé duoc cac
quyét dinh do.

+ Lap bao céo phan tich
md phong mot cach
chuyén nghiép, logic.
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-_I_r Néi dung giang day S6 gio' | Phwong phép day - hoc hg?r))ﬁﬁ ’
4 | Phan 4: Ché tao, kiém tra va| 60 | Hoc tap quathuchanh| CDRI1.3,
danh gia chit lwong san pham; | (OLT, |tai xwéng, lam viéc| CPR2.3,
so sanh véi két qua mé phéng, | 60TH | theo dw 4n dwéi sw| CPR2.4;
nhan xét va danh gia ) | giam sat dé lien két| CDR3.2.

Muc tiéu:

- Thuc hién ché tao mau thir (néu
c6 diéu kién)

- Kiém tra va do luong cac théng
s6 k¥ thuat cua san pham

- So sanh, danh gia két qua thyc té
véi két qua md phong va tiéu
chuan ky thuat

Néi dung cu thé:

4.1. Lap quy trinh cdng nghé ché
fao

4.2. Ché tao mau thir.

4.3. Kiém tra, do luong va danh
gia chat lugng san pham theo tiéu
chuan

4.4. Phan tich sy sai khac gitra ly
thuyét va thyc té

gika ly thuyét, mo
phéng va thuc té
S&n Xuat.

- Gidng vién:

+ Hudng dan hoc vién
lap quy trinh cbng nghé
ché tao san pham t6i wu
va an toan.

+ Giam sat, huéng dan
van hanh cac thiét bi,
may mac tai xuong dé
dam bao an toan va
dang k¥ thuat.

+ Hb trg sinh vién trong
viéc str dung céc thiét bi
do luong va thuc hién
cac bai kiém tra chat
lugng.

+ Cung sinh vién thao
luan, phéan tich su sai
khéc giira két qua thyc
té va két qua mo phong,
tim ra nguyén nhéan va
dé xuat giai phap.

- Sinh vién:

+ Lap ké hoach: Tu xay
dung quy trinh cong
nghé ché tao chi tiét cho
san pham caa minh, ti
chuan bi phoéi, ga dat
dén céc nguyén cong gia
cong.

+ Thuc hanh ché tao:
Tryc tiép tham gia vao
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Noi dung giang day

S6 gior

Phwong phap day - hgc

CbR
hoc phan

qué trinh gia cong, ché
ta0 mau thor tai xuong
(néu c6 diéu kién).

+ Kiém tra va thu thap
dir lieu: Sur dung cac
dung cu va thiét bj do
luong  (thuéc  cap,
panme, may do do ctng,
...) dé Kkiém tra cac
thong s6 ky thuat cua
san pham.

+ Phén tich va bao céo:
Ghi chép, téng hop dit
lieu va viét b4o céo so
sanh, danh gia sy phu
hop caa san pham thuc
té so véi ban vé thiét ké
va két qua mé phong.

+ Tich cyc thong qua dd
an dudi sy huéng dan
cua giang vién.

+ Nghién ctru cac tai
licu [2], [3] dé:

+ Xay dung dugc mot
quy trinh cng nghé ché
tao hoan chinh cho san
pham co khi.

+ Thuc hién duogc viéc
Kiém tra, do ludng cac
chi tiéu ky thuat co ban
va danh gia chit luong
san pham.

+ Phan tich, chi ra va
giai thich dugc su sai
khac gitta két qua ly
thuyét (thiét ké mo
phong) va két qua thuc
tién (san pham ché tao).
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-_I_r Néi dung giang day S6 gio' | Phwong phép day - hoc hg?r))ﬁén
+ Soan thao duogc bao
cao ky thuat vé qué trinh
Kiém tra va danh gia san
pham.

5 | Phan 5: B4o c4o két qua dé an,| 60 | Hoctap quathwc hanh | CPRI1.1,
dé xuat cai tién va chinh sira dé | (OLT, | tai xwéng va lam viéc | CPR2.2,
an 60TH |theo dw an dwoéi sw| CDR2.4;
Muc tiéu: ) | giam sat dé két ndi ly | CPR3.1;
- Téng hop toan bo qua trinh va két thuyét véi thuc té| CPR3.3.

qua thuc hién d6 an mot cach
logic, khoa hoc.

- Trinh bay va bao vé thanh cdng
két qua nghién ctru truge hoi dong.
- Pé xuat céc giai phap sang tao va
huéng phét trién cho dé an.

Néi dung cu thé:

5.1. Viét bao céo tong két luan van
theo quy dinh.

5.2. Chuan bi noi dung va slide
trinh bay

5.3. Bo cao két qua va chinh sta
luan van theo gop y.

S&n Xuat.

- Gidng vién:

+ Hudng dan hoc vién
lap quy trinh c6ng nghé
ché tao an toan va hiéu
qua.

+ Giam sat qua trinh hoc
vién van hanh may mdc,
thiét bi tai xuang.

+ HO tro hoc vién su
dung thiét bi do luong
va cung phan tich, danh
gia két qua.

- Hoc vién:

+ Tu lap quy trinh céng
nghé ché tao chi tiét cho
san pham.

+ Tham gia ché tao mau
thir va sir dung cac thiét
bi do dé kiém tra chat
lugng.

+ Viét bao cdo phan
tich, so sanh két qua
thuc té voi thiét ké va
mo phong.

+ Tich cuc thong qua d6
an dudi sy huéng dan
cua giang vién.
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Noi dung giang day

S6 gior

Phwong phap day - hgc

CbR
hoc phan

+ Nghién cuu tai liéu
[2], [3] va dbi chiéu voi
két qua tir Phan 2, 3 dé:
+ Lap duoc quy trinh
cdng nghé ché tao hoan
chinh cho san pham
co khi.

+ Thuc hién viéc kiém
tra, do luong cac chi tiéu
ky thuat va danh gia
chat luong san pham
theo tiéu chuan.

+ Phan tich, giai thich
duoc su sai khac gita
két qua ly thuyét (thiét
ké, md phong) va két
qua thuc tién.

+ Chuan bi cac diéu
kién bao vé dé an tot
nghiép.
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12. DANH SACH POINGU GIANG VIEN THUC HIEN CHUONG TRINH PAO TAO

STT Ma HP Tén hoc phan Sg;[im Giang vién thuc hién
1 CTRI006 | Triét hoc 3(3,0) E gﬂzﬁ é‘;ﬁnD?fc
2 TANH 063 er?k?ﬁ rTJ?\ZISLEQ/?\Iga) 42.2) iﬁsp'rll'?lr:h-r'lrj;]j glrJ]tugn
3 | KTCOKHI 001 | Quan trj tai chinh 3(3,0) E ilgz”;; ?f)unnggq'%?}lnh
¢+ |KrcokHrooz | (IR RISE™ ™ | 369) | TS Nwen T o i
5 | KTCOKHI 003 ﬁ;‘ﬁo’ng phap phan LI | 5 (5 7y | 75 Vi Van ITg;“
o | Kroo o | QAP | g5 |15 Vitie )
7 | KTCOKHI 005 2?)6 hinh hda va mé phong 3 (2.1) '_Il:rsénDHGé'!'ifé)grSguyét
o | krooke o | VARSIENENRG | ) PGS o v
9 | KTCOKHI 007 | Co hoc vat liéu 3(3,0) E xﬁ pan g“
10 | KTCOKHI 008 | Ly thuyét tao hinh bé mat | 3(3.0) | 1o Lﬁ‘l:‘yg'ji\,zinﬁmh
11 | KTCOKHI 009 | Tinh toan thiét ke co khi 3(2,1) | TS. Nguyén Vin Hinh
12 | KTCOKHI 010 \C/:;“)?ng;ghé boi dap kim loai 3 (2.1) _IT_SS\.;’ﬁSVI;II?ﬁT;]&u Manh
13| krcoKt oz | Cie phene i i 5 |75 N vin i
14 | KTCOKHI 012 I;’r‘]gga}t“;i ?“é‘ trinh gia | 509 5y -I:I;A?nfll\;%g?l{lsvﬁl%o Hitu

< , ann

15 | KTCOKHI 013 ll;)ri?u khién PLC trong Co 3(2.1) ig ngl\céihp-}rliiggsfy
6 | Krco ots| SRS BIUEE | g | POSTo: M i b
17 | KTCOKHI 401 grk]\:r:[] ké va phét trien san 3 (2.1) $§ EI\I)gu_lyiéér;1 l-c)gial}llléSuO’ng
18 | KTCOKHI 402 i\r/lsnsét, mai mon va boi 3(2.0) $§ ggu%éér;%ilrjl;éfucng
19 | KTCOKHI 015 g(grntghuét didu khién tu 321) E ngnﬁhpﬁgﬁg Ty
0| Krconm ot | YT 08 5| TS N Vi
1| Krcok o | SHOIERSRIEA g | To VRl
22 | KTCOKHI 01g | Gid cong tinh bang vat lidu 32.0) TS. Tran Hai Pang

hat mai

TS. Nguyén Vin Hinh
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STT Ma HP Tén hoc phan Sgr;[im Giang vién thuc hién
A K A TS. Nguyen Van Hinh
23 | KTCOKHI 019 | Thuc tap tot nghiép 6 (0,6) TS. Vii Hoa Ky
TS. Nguyén Vin Hinh
PGS.TS. Ng6 Hru Manh
24 | KTCOKHI 020 | Bé antét nghiép 9(0,9) | TS. Vii Hoa Ky
TS. Vii Van Tan
TS. Tran Hai Diang

13. HUONG DAN THU'C HIEN CHUONG TRINH
13.1. Huéng dén té chirc thi két thic hoc phan ’ ’ ’

Thaoi gian to chirc thi két thdc hoc phan tir 45 phat dén 60 phut doi véi thi trac
nghiém; tir 30 dén 45 phut d6i véi thi van dap, tir 60 phit dén 90 phuat doi vai thi ty luan;
tir 90 phit dén 120 phut ddi véi thi thuc hanh; néu thi két thic hoc phan 1a 1am bai tap
I6n hoic tiéu luan s& dugc gido vién giao nhiém vu trong qué trinh hoc tap; duoc xac
dinh va c¢6 huéng dan cu thé trong dé cuong chi tiét.
13.2. Hwéng dan xét cong nhan tét nghiép

- Hoc vién phai hoc hét chuong trinh gido duc thac si nganh ki thuat co khi va phai
tich lily du so tin chi theo quy dinh trong chwong trinh do tao thac si.

- Hiéu truong can cr vao két qua tich lity cua hoc vién dé to chuc xét cong nhan
t6t nghiép.

13.3. Cac chu y khac ‘
Trén co s& SO lugng cac hoc phan trong chuong trinh dao tao, Khoa va phong

Dao tao va tuyén sinh xay dung ké hoach tién do dao tao cua nim hoc, khda hoc va trién
khai thue hién hang tuan, hang thang, hang ky dam bao muc tiéu, ndi dung chuong trinh
dao tao./.




