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TRUONG PAI HOC SAO PO CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA PIEN Doc 1ap - Tw do - Hanh phic

PE CUONG CHI TIET HQC PHAN
Trinh do dao tao: Dai hoc
Nganh dao tao: Cong nghé ky thuit dién, dién tir

1. Tén hoc phan: M6 hinh hoa
2. M4 hoc phan: DDT 029
3. S0 tin chi: 3 (2,1)
4. Trinh do cho sinh vién: Nam tht 4
5. Phéan bo thoi gian
- Lén 16p: 30 gio 1y thuyét, 30 gio thuc hanh
- Tu hoc: 60 gio
6. Picu kién tién quyét: Sau khi sinh vién da hoc xong cac hoc phan: Truyén dong
dién, Ly thuyét diéu khién tu dong, Lap trinh Matlab va ing dung.
7. Gidng vién

STT| Hoc ham, hoc vi, ho tén | S6 dién thoai Email
1. | ThS. Nguyén Thi Thao 0967267366 | ngthithaol72@gmail.com
2. | ThS. Nguyén Thi Viét Hwong | 0911311086 | huongkdien@gmail.com
3. | ThS. Pham Thi Thao 0987062161 | phamhathao@gmail.com

8. M ti ndi dung ciia hoc phan

Hoc phan d& cip dén nhirng kién thirc vé mé hinh hoéa va mé phong, méd hinh
vét 1y, mo hinh toan hoc cac hé théng diéu khién. Phan tich vat 1y cac hé thdng co khi,
nhiét, luu chat va su twong dong ciia cac hé thong nay véi hé thong dién. Ung dung
phan mém Matlab mo phong cac hé théng diéu khién tu dong.
9. Muc tiéu va chuin du ra hoc phan
9.1 Muc tiéu

Muc tiéu hoc phﬁn thoa man muc ti€u cua chuong trinh dao tao:

Mikc @0 | Phan bo muc
Muc o~ oA A
tié.u Mo ta theo thang| tiéu hoc phan
do Bloom | trong CTDT
MT1 Kién thire
MTL 1 C(’z k‘ién tl}l’rc Yé r:’lf) hinh héa déﬂxﬁy dung s [1.21.2]
mo hinh cac h¢ thong trong thuc té
C6 kién thitc co ban vé diéu khién dé tinh
MT1.2 5 . 3 1.2.1.2a
toan mo hinh diéu khién [ ]
MTL3 CAO' kién thﬁ’f} VéAm()Ahinh va fnf) ph’(")ng khi 3 [1.2.1.20]
xay dung cac hé thong ty dong hoa trong
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Muc Mikc @9 | Phan bo myc
tié.u Mo ta theo thang| tiéu hoc phan
do Bloom | trong CTDT
cong nghiép va dan dung.
MT?2 K¥ nang
MT2.1 thm tiih céc?;théng sO dic trung cia hé 4 [1.2.2.1]
thong di€u khién.
MT2.2 | Xay dung md hinh hé thong va mo phong 4 [1.2.2.1]
Ung dung duoc phan mém tin hoc chuyén
MT2.3 nganh thiét ké mo hinh diéu khién. 3 [1222]
MT3 Mike tw chii va trach nhiém
MT3.1 Co nang lyc lam vi¢c doc 1ap, lam viéc theo 3 [1.2.3.1]
nhom va chiu trach nhi¢ém trong cong viéc.
MT3.2 Néng dong, ban l‘Tnh, tu tin khang (éﬁnh ban 4 [1.2.3.2]
th&n va c6 tinh than phuc vu cong dong.

9.2. Chuin

dau ra

Su phu hop chuan dau ra hoc phan véi chuan dau ra cia chuong trinh dao tao:

Phan bo CDR
CDR hoc o Thangdo | " 0
N Mo ta hoc phan
phan Bloom
trong CTDT

CPR1 Kién thirc
CBRI1 Hiéu d’u’(jCACéCA khai niém co ban vé mé )

hinh hoéa hé thong.

Xay dung dugc mo hinh vat 1y, mé hinh
CPR1.2 | toan ciia cac phan tir trong cac hé thong 4 [2.1.4]

diéu khién tu dong.

Phat trién cac dinh 1y vé su twong dong
CbR1.3 ' . 5

khi m6 hinh héa hé thong.
CBRI4 Xay dl,f:gg mo hinh dijeu khién tuong A

dong vai mo hinh thuc té. (2.15]
CPRLS Lya chon phuong thic diéu khién phu 4 o

" | hop v6i hé théng.

CDR2 Ky nang
CPR2L DAiénAgiéi FiAuqc cac ’thég% sO dic Atru:ng 3

hé thong dién, co khi, nhiét, luu chat.

Phan loai cac phuong phdp mod td hé [2.2.1]
CPR2 thong: Phuong trinh vi phan, ham 3 o

truyén dat, khong gian trang thai cia

cac hé théng.




CDR hoc

Thang do

Phan b6 CPR

N Mo ta hoc phin
phan Bloom
trong CTPT
Phan loai cac phuong phdp moé tad hé
CBR2.2 th6n§: Phuongig trinh vi phén,“hz‘{m 3 [2.2.1]
truyén dat, khong gian trang thai cua
céc hé thong.
CBR2.3 Xe;ly dl,l’}’lg rAnG }}inh hf‘lm trkuyénk dat cac h¢ 4
thong va mo phdng trén phan mém Matlab.
Lua chon bd diéu khién cho céc hé [2.2.3]
CDPR2.4 | théng va md phong trén phian mém 4
Matlab - Simulink.
CDR3 Mirc tu chu va trach nhiém
C6 thé 1am viéc doc lap hodc lam viéc
CPR3.1 | theo nhom giai quyét cac van dé lién 3
quan dén mf”) hinh hoa. , [2.3.1]
Ap dung kién thirc mé hinh héa hé thong
CPR3.2 | vao thuc té, biét chiu trach nhiém cac 3

nhan va ddi véi tap thé trong cong viéc.




10. Ma trén lién két ni dung véi chuin dau ra hoc phin

Chuén diu ra cia hoc phin
Chuong Noi dung hoc phin CDRI CPR2 CDR3
CDbR | CBR| CBR| CBDR| CDR| CBR | CBR | CBR | CBR | CBR | CBR
11 1.2 1.3 14 15| 21 2.2 2.3 24 3.1 3.2

CHUONG 1. KHAI NIEM CO BAN
VE MO HINH HOA HE THONG
1.1. M6t 56 khai niém co ban
1.2. Bic diém ciia md hinh hoa hé théng

1 Y A s . oA 2 4 3 3
1.3. Céac bai toan trong mo hinh va mo
hinh hoa
1.4. Phan loai mo hinh
1.5. Phan loai phuvong phap mo hinh hoa
CHUONG 2. MO HINH VAT LY, MO
HINH TOAN HQC
2.1. M6 hinh vat ly

5 2;2. 1\:[6 hiﬂh ‘[0@X hoc cfia cac phan tir va 5 5 3 3 3
hé thong dicu khién ty dong
No6i dung thuc hanh:
Bai 1. Xay dyng md hinh toan hoc cac
phan tir hé thong tu dong

3 CHUONG 3 MO‘ HII}IH H.OA ?UA 5 4 4 3 4 4 3 3
CAC PHAN TU VA CUA HE THONG




Chuong

Néi dung hoc phén

Chuan dau ra ciia hoc phan

CDbR1

CDR2

CDR3

CDR
11

CDR
1.2

CDR
1.3

CDR
1.4

CDR
1.5

CDR
2.1

CbR
2.2

CDR
2.3

CDR
2.4

CDbR | CDR
3.1 3.2

PIEU KHIEN TU PONG

3.1. Phan tich chirc nang

3.2. Phan tich vat Iy

3.3. M6 hinh héa hé thong co' khi

3.4. M6 hinh héa hé thong nhiét

3.5. M6 hinh héa hé lwu chit

3.6. Céc vi du mé hinh héa hé thong
No6i dung thuc hanh:

Bai 2. M6 hinh hoa cac hé thong ty dong

CHUONG 4. UNG DUNG PHAN MEM
MATLAB MO PHONG CAC HE
THONG PIEU KHIEN TU PONG

4.1. Gi6i thiéu phin mém Matlab

4.2. Ung dung phin mém Matlab thiét
ké mo hinh diéu khién tw dong trong
mién thoi gian va tin s6

Noi dung thuc hanh:

Bai 3. Thiét ké bo diéu khién cac hé
thng diéu khién ty dong




11. Panh gia hoc phén

11.1. Ma trin phwong phdp kiém tra danh gid véi chudn dau ra hoc phan

Phuwong phap CPR ciia hoc phén
kiém tra

STT Pi¢m fha?lnh Q.uy Tr()’ng d‘énh g,iz'l Ghi

phan dinh | so | (Hinhthic, | CDR1 | CDR2 | CDR3 chi
thoi gian,
thoi diém)

1 |biém thuong + Hinh thtrc: | CDR1.1,) CPR2.1,| CDR3.1,| Diém
xuyén, diém Vin dap; CPR1.2,| CBR2.2,| CPR3.2.| trung
dénh gid chuyén| + Thoi diém: | CBR1.3,| CDR2.3, binh
can cﬁ? sinh didm 20% | Trong céc gio | CBbR1.4,| CBDR2.4. cﬁa‘
vién, diém bai hoctrénlop | CDRI1.5. cac lan
tap moé phong danh
trén phan mém. gia

+ Hinh thirc: | CBR1.1,| CBR2.1,| CBR3.1,
q 7 Thuc hanh; | CBR1.2,| CBDR2.2.| CBR3.2. o1
biém kiém 01 + Thoi gian: | CDR1.3. b
2 |tra gitta hoc| ., 30% | 90 phat; 2
N diém ez kiém
phan + Thoi diém: e
Gi0 hoc 29 -
30 trén 16p
+ Hinh thirc: | CBR1.1,| CBR2.1,| CBR3.1,
Ty luan; CbR1.2,| CbR2.2,/CPBR3.2
Bidm thi két| o1 + Thc‘?’i gian: | CBR1.3,| CbR2.3 0‘1_

3 , \ 2 50% | 90 phut; CbR1.4, CBbR24 bai

thic hoc phan | diém o .
+ Thoi diém: | CBR1.5. thi
Theo lich thi
hoc ky.

11.2. Cdch tinh diém hoc phain:
Diém hoc phan 14 trung binh cong cac diém thanh phan dd nhén trong sd. Tinh

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

diém chir va thang diém 4.

12. Yéu cau hoc phin

Sinh vién thyc hién nhiing yéu cau sau:

- Tham gia t6i thiéu 80% sb tiét hoc trén 16p dudi su hudng dan cia giang vién.

- Poc va nghién ctru tai liéu phuc vu hoc phan, hoan thanh cac bai tap c4 nhan

va bai tdp nhom.




- Chi1 dong 6n tap theo dé cuong 6n tap dugc giang vién cung cép.
- Tham gia kiém tra gitra hoc phﬁn, thi két thuc hoc phﬁn.
- Dung cu hoc tap: May tinh, vé ghi, but, thudc ké, ...
13. Tai liéu phuc vu hoc phén
- Tai liéu bt bugc:
[1]- Pai hoc Sao Bo, Giao trinh M6 hinh hoa, in Iuu hanh ndi bo.
- Tai liéu tham khdo:
[2]- Nguyén Cong Hién (2005), M6 hinh hod hé thong va mé phong, NXB Khoa
hoc va k¥ thuat.
[3]- Edgar Ram’irez-Laboreo, Carlos Sagues, Sergio Llorente (2016), Thermal
modeling, analysis and control using an electrical analogy, Conference Paper
[4]- https://www.tutorialspoint.com/control_systems/control_systems_modelling
mechanical.htm.
14. Noi dung chi tiét hoc phan va phwong phép day - hoc

TT Noi dung gidang day S? Phuong phap CDRA
tiet day - hoc hoc phan

CHUONG 1. KHAI NIEM CO | 04 | Thuyét trinh; Day hoc |[CDR 1.1,
BAN VE MO HINH HOA HE [(4LT,| dwa trén vin dé; Té chiec |CBR 1.2,
THONG OTH, | hoc theo nhém CbR 3.1,
Muc tiéu chwong: Cé kién thirc |[OKT)| - Gidng vién: CPR 3.2.
vé mot s6 khai niém co ban, dic + Giai thich cac khai niém co
diém, cac bai toan mo hinh hoa va ban vé m hinh héa hé thong
phén loai m6 hinh + Néu van dé, huéng dan
Noi dung cu thé: sinh vién giai quyét van dé
1.1. Mot s6 khai niém co ban + T chitc sinh vién thao
1.2. Pac diém cta md hinh hoa luan theo nhom. Két luén,

L thong nhan xét va danh gia két
1.3. Céc bai toan trong mé hinh va qua thao luan.
mo hinh héa - Sinh vién:
1.4. Phan loai mo6 hinh + Doc trudc tai liéu:
1.5. Phan loai phuong phidp mo [1]: Chuong 1
hinh hoa [2]: Chuong 1/1.2, 1.3.
1.5.1. Phuong phdp mé hinh hoéa Chuong 2/2.2, 2.3
hoan toan va tuong ddng hoan toan + Quan sét, ghi chép bai hoc
1.5.2. Phuong phap mdé hinh hoa + Tranh luan, phan bi¢n giai
khong hoan toan quyét cac van dé
1.5.3. Phuong phdap mo6 hinh hoéa + Thao luan nhém
gan dung + Tra 10i cau hoi cudi



https://www.tutorialspoint.com/control_systems/control_systems_

TT Noi dung gidang day S? Phuong phap CDRX
tiet day - hoc hoc phan
chuong 1 [1]
CHUONG 2. MO HINH VAT | 12 | Thyuyét trinh; Pam thoai; |CPR 1.2,
LY, MO HINH TOAN HOC (6LT,| Day hoc dwa trén vén aé, |CPR 1.3,
Muyc tiéu chuwong: Co kién thirc |6TH, | phwong phap trinh dién |CPR 1.4,
mo hinh Vat‘ 1y, m6 hinh toan I}QC OKT)| _ Giang vién: CbR 2.2,
cua cac phan tr trong hé thong + Giai thich cac khai niém CbR 3.1,
dieu khién v& mo hinh vat 1y, mé hinh | PR 3-2
Noi dung cu the: toan hoc
2.1. Mo hinh vat 13? + T6 chtc dam thoai gitra
2.1.1. Khai niém V‘é mo hinl} vat ly giang Vién - sinh vién, sinh
2.1.2. Cac dinh Iy vé tuong dong vién - sinh vién. Két luan
2.1.3. Cac phuqng phap xac dinh va danh gid cau tra 1 '
chi tiéu trong dong + Néu van dé, huéng dan
2.1.4. Cac budc xay dyng mo hinh sinh vién giai quyét vén dé
vatly ‘ + Thao tac mau xay dung
2.2. M6 hinh toan hoc cua cac phan md hinh toan hoc
2 | trvahé tl}(.)ngAdleu khién ty dong + Nhan xét va dénh gié noi
2:2.1. Khai niém chung dung thye hanh ctia sinh vién.
2.2.2. M0 hinh phuong trinh vi phan o
2.2.3. M6 hinh ham truyén dat - Sinh vién:
2.2.4. M6 hinh khong gian trang thai * Boc trude tai lidu:
N6i dung thyc hanh: [1]: Chuong 2; Bai 1, Bai 2
Bai 1. Xay dung mé hinh todn hoc + Quan sat, ghi chép bai hoc
céc phén tir hé théng tr dong + Nghién ctru tai li¢u tra 161
cau hoi dam thoai
+ Tranh luan, phan bi¢n giai
quyét cac vin dé
+ Tra 16i cau héi cubi
chuong 2 [1]
+ Quan sat, thuyc hanh cac
ndi dung dudi su hudng dan
cua giang vién.
CHUONG 3. MO HINH HOA | 31 | Thuyét trinh; Pam thoai; |CDPR 1.3,
3 CUA CAC PHAN TU VA CUA ((14LT, Phwong phip déng ndo; |CDR 1.4,
HE THONG PIEU KHIEN [15TH,| Té chirc hoc theo nhém; |CDR 1.5,
TU DONG 2KT) | Phwong phap trinh dién. |CPR 2.1,




TT Noi dung giang day S? Phuong phap CDRX
tiet day - hoc hoc phan
Muc tiéu chwong: Phan tich h¢ - Giang vién: CDbR 2.3,
thong can mo hinh hoa tir d6 phan + Phan tich hé thong tir d6 | CPR 2.4,
tich vat 1y, xay dung quan h¢ gitra xay dung mo hinh h¢ théng |CBR 3.1,
hé théng co khi, nhiét, luu chat + T6 chtrc dam thoai giita | CDR 3.2.

v6i hé théng dién. Xay dung mé
hinh hoa cac hé thong diéu khién
Néi dung cu thé:

3.1. Phan tich chirc ning

3.1.1. Co lap hé théng - Lién két
ngoai

3.1.2. Phan tich hé thong con -
Lién két trong

3.1.3. Quan hé nhan qua - Cac
bién cta hé thong

3.2. Phan tich vatly

3.2.1. Céc qui luat vat ly

3.2.2. Ly twong hoa cac phan tir
vat 1y

3.2.3. Su twong dong cua cac quan
hé vat ly

Kiém tra giira hoc phin

3.3. M0 hinh héa hé thong co khi
3.3.1. M6 hinh héa cic hé thong
co tinh tién

3.3.2. M6 hinh héa céc hé thdng
co quay

3.3.3. Su twong dong hé thong
dién va hé thong co

3.4. M6 hinh héa hé thong nhiét
3.4.1. Phan tir nhiét

3.4.2. Sy tuwong ddéng hé thong
dién - hé thong nhiét

3.5. Mo hinh héa hé lwu chat
3.5.1. Céac phan tir luu chét

3.5.2. Su twong ddng hé thdng luu
chit va hé théng dién

giang Vién - sinh vién, sinh
vién - sinh vién. Két
va danh gia cau tra 1o

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

+ T6 chirc sinh vién thao
luan theo nhom. Két luén,
nhan xét va danh gia két
qua thao luén.

+ Thao tdic mau md hinh
hoéa hé théng

+ Nhan xét va danh gia no1
dung thuc hanh cua sinh vién.
- Sinh vién:

+ DPoc trudec tai liéu:

[1]: Chuong 2

(31, [4)

+ Lang nghe, quan sat, ghi
chép bai hoc

+ Nghién ctru tai li€u trad 101
cau hoi dam thoai

+ P& xuit giai phap, V
tuong xay dung mo hinh hé
thong

+ Thao luan nhom

+ Tra 1oi cau hoéi cubi
chuong 3 [1]

+ Quan sat, thuc hanh cac
ndi dung dudi sy huéng dan
cua giang vién.




TT

Noi dung giang day

tiet

Phwong phap
day - hoc

CDR
hoc phin

3.6. Cac vi du m6 hinh héa hé thong
3.6.1. Hé thong chuyén dong
3.6.2. Hé thong giam soc cua
Xe may

3.6.3. Hé thdng con lic nguoc
3.6.4. Hé tay may hai bac tu do
3.6.5. Bon chira chat 1ong

3.6.6. Hé bon nodi tiép

3.6.7. Hé bon lién két

3.6.8. Lo siy

No1 dung thuc hanh:

Bai 2. M6 hinh héa cac hé théng
tu dong

CHUONG 4. UNG DUNG PHAN
MEM MATLAB - SIMULINK
MO PHONG CAC HE THONG
PIEU KHIEN TU PONG

Muc tiéu chwong: Sinh vién ung
dung phin mém Matlab thiét ké
mdé hinh diéu khién tw dong
trong mién thoi gian va tan so
Noi dung cu thé:

4.1. Gi6i thiéu phan mém Matlab
4.2. Ung dung phin mém Matlab
thiét ké moé hinh diéu khién tu
dong trong mién thoi gian va
thn s6

4.2.1. Phan tich hé thong

422. Ung dung phan mém
Matlab thiét ké mo hinh diéu
khién ty dong.

Noi dung thuc hanh:

Bai 3. Thiét ké bo diéu khién cac
hé théng diéu khién ty dong

13
(4LT,
9TH,
OKT)

Thuyét trinh; Pam thoai;
Phuwong phap mé phéng,
trinh dién.

- Gidng vién:

+ Gi6i thiéu phan mém
Matlab - Simulink

+ To chic dam thoai gifta
giang Vvién - sinh vién, sinh
vién - sinh vién. Két luan
va danh gia cau tra 1o

+ Huéng din st dung phan
mém Matlab - Simulink mé
phong cac hé thong.

+ Thao tic mau thiét ké bo
diéu khién.

+ Nhan xét, danh gid ndi
dung thuc hanh cua sinh vién
- Sinh vién:

+ Doc trudec tai liéu:

[1]: Chuong 1

[2]: Chuong 11

+ Quan sét, ghi chép bai hoc
+ Nghién ctru tai li€u tra 101

CPR 1.4,
CPR 1.5,
CPR 2.3,
CPR 2.4,
CPR 3.1,
CPR 3.2.
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S6 Phwong pha CPR
TT Noi dung giang day ,? Homs pAAp N
tiet day - hoc hoc phan
cau hoi dam thoai
+ S dyng phin mém
Matlab - Simulink mo
phong céc hé thong
+ Tra 10i cdu hoi cudi
chuong 4 [1]
+ Quan sat, thuc hanh cac
ndi dung dudi sy huéng dan
cta giang vién.
Hai Duong, ngay 09 thang 8 nam 2022
KT HIEU TRUO’N G KT.TRUONG KHOA TRUONG BQ MON
PHOS P.TRUONG KHOA
_..---'"_'—__‘ v )
Pham Cong Tao Nguyén Thi Viét Hwong
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