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BO GIAO DVC VA DA0 TAO 	ONG HOA XA HQI CHI1 NGHIA VItT NAM 
TRVONG DAI HQC QUY NHON 	 Dc lap — Ty do — Hanh phtic 

DE CU'ONG CHI TIET 

HQC PHAN: TRIET HQC 

MA hoc phAn: TNTH 501 

Ten tieng Anh: Philosophys 

1. Thong tin chung vie hoc phAn: 

- Ten hoc phan: TRIET HOC 
ma h9c phAn: TNTH 501 s6 tin chi: 3 
Loai hoc plan: Bat buOcku chon: Bat buOc 

- Cac hoc phan hoc truck: LA m6n hoc du lien trong chucmg trinh 
- Cac yeu cAu lchac doi voi hoc phAn (nu c6): 
- Phan gia tin chi CS vai cat hoat  (long: 

+ Nghe giang I thuyet: 45 tiet 

+ Lam bai tap ten lop: ... tiet 
+ Thao luan: 	tiet 

+ Thut hanh, flux tap: ...diet 

- Khoa phi trach hoc phAn: 1,1 luan chinh tri, Luat va Quan 19 nha ntrac 

MO ta hoc phAn 

O chucrng trinh dao to trinh de thac sitheo huang Ong dung, triet h9c la m8n hoc Mu ti8n 
cOa chuang trinh dao tao va tip can tbeo huang lich sir tritt hoc. 

Cac nOi dung duce de cap bao gbm 19 thuyet va van dung thuc t nhir: Cac vAn de 19 luan 
chung v triet h9c; lich sà caz thin Icy Oat trien va cac truang phai triet hgc trong lich sir nhan 
loai, dc biet la nhang hieu biet ve triet h9c Wait; verni quan he gitra triet h9c va cac khoa h9c; 

khoa hoc c8ng nghe va vai tro thane trong sir plat trien xa hOi... tir do Ong dung d'e dinh huang 
cho ngued hoc xay dung phuang phap, dieu chinh hanh vi nham nang cao hieu qua hoat Ong thuc 
tin coa ban than. Mon hoc nay tao nen nen tang, ca kr the giCri quan, nhan sinh quan, phucrng 
phap luan... & nghien ciru nhitng mon h9c sau va dinh huang cho hoat Ong nhan thirc va hoat 
dOng thuc tien cling tic cUa ngueri hoc. 

Mgc tieu ciia hgc pilau (k9 hien COs) 

- Kien thirc 

+ C01: Biet dirge cac van 6 19 luan chung v hi& hoc va c6 kien thirc va clanh gia duce cac 
tnrang phai trong lich sir triat hoc. 

+ CO2: Hien duce cac nOi dung trong tri'et h9c macxit, cac vAn de the gioi quan,phuang phap 
lutn dm he tu tuang &mg vai tit kim chi nam cho hanh dOng each mang cUa Dang, eüa clan 
tOc Viet Nam 

+ CO3: Phan tich duce quan h giila triet h9c va cac khoa h9c, vai tre cüa khoa h9c cong nghe 



trong si,r that trien xA hoi. 

- Ky nang 

Ap dung kien tithe dA hoc a Iva chgn va xay dung dugc he thong th'A gied quan, nhan 

sinh quan khoa hgc va h9p19. 

Phan tich dugc cac vAn de chinh tri - xã hei dtrcmg dai, Iva chgn, xay chrng va áp dung 
dugc the phucmg phap that hien va giai guy& vAn de khoa hoc, hgp 19, hieu qua trong cac 

hat dOng nhan thirc va hoat de'ng thvc tin. 

- Mat tv chit va trach nhiem 

CO kha Mang lam viec Om lap hoc lam viec theo thorn. 

4. Chan du ra cüa hoc phan (k9 hieu CLOs) 

Hgc pan dOng gop cho chart dAu ra cim chtrcmg trinh dao tao (14 hieu PLO: Program learning 
Outcomes) theo mire de sau: L = Mirc thAp; M = Mite trung binh; H = Mire cao 

Mtic tieu 
hgc phAn 

(COs) 

Chan Mu ra hgc pan (CLOs) Chuan 
Mu ra 
CTDT 
(PLOs) 

Mire de 
dat dugc K9 hieu Me ta 

(1) (2) (3) (4) (5) 

Kien thirc 

CO1 

CLO1ye 
-Nhan biet dugc nhang van" del9 Ian chung 

tri et hoe. 
PLO1  

L 

CLO2 

-Giai thich &roc lich sir hinh thanh phat 
trien cita triet hoc. 

- Dart gia dugc tru diem, hart cht cim cac 
trutmg phai triet hgc. dien giai dugc the thai 
ky dm triet hoc, cg th6 la triet h9c pluumg 
Bong, Ur Mang triet h9c Viet Nam, triet hgc 
phucmg Tay. 

PLO1 
H 

CO2 CLO3 

-Xac dinh dugc ck nOi dung trong triet h9c 
macxit, he tu tuong clang vai tre kim chi 

ag 	 ang, 

cila clan tee Viet Nam 

 PLO'  

M 

CO3 

CLO4 Phan tich dugc quan he gift Ur& hgc va ck 
khoa h9c, 

PLO3 
M 

CLOS Xac dinh dugc vai tro the gioi quan .va 
phtrang phap luan cim triet hgc 

PLO7 
'M 

CLO6 

Nhan dang dugc ckh mang khoa h9c ding 
nghe vai tr6 dm khoa hgc cong nghe trong 
sv phat trien XA hOi. 

Ky ang 



C04 
cur 

-Xay dung dugc he theing the giai quan, 
nhan sinh quan khoa hoc va hop 19 de giai 
quyet the van de gap phai trong flux tin. 

PLO8 

M 

CO5 CLO8 

-Nhan dien dugc cac van de chinh tri - la 
11.0i dtrcmg dai, chon 19c dirge the phucmg 
phap phat hien va giai guy& vArt a khoa 
hoc, hap 19, hieu qua trong cac hoat &gag 
en thirc và boat dOng dux tien. 

PLO8 

Isd 

MUc W chit va trach nhiem 

C06 CLO9 

-Co kha nang lam viec dOe lap hoe lam 
vice theo nhom. PLO9 

M 

5. Ili Iiu phyc vy man hoc 

Giao trinh chinh: [1] BO GD&DT, Gem trinh Triit hpc (Khoa hoc tu nhien, &sang nghe), 

nha xuAt bin Chinh tri Quee gia, Ha N0i, 2015. 

Tai lieu tham khao:1 Nguyen Hau Vui, Lich su trill hoc, Nita xuat ban Chinh tri Quec 
gia, Ha N0i, 2006. 

PGS.TS Nguyen Ng9c ICha, Chuyen +I'd trill hoc, 	Nha xunt bem 

DHSP TP. H6 Chi Minh, HCM, 2016. 

Ts Trail Nguyen K9, Ts. IMO Van Mua, Trill hoc, car chuyen cli tham 

khdo (clanh cho hoc vien cao hoc), TP.H6 Chi Minh, 2014. 

Cac loai hoc lieu khac: [I] triethoc.edu.vn  

6. Pinning phap, hinh Pink tio chitty dyy hoc 

Phirung phap, 
hinh that di 
chilt dyy hoc 

Myc dich CDR ciia HP dyt 
digit 

[Dian giang] Hoe ten he thong dirge kin thilt nn tang dm mon 
hoc mOt each khoa hoc, logic 

CLOI, CL02, CL03, 
CL04, CL05,CLO6 

(Thao Wan) - Thao luan: giOp van dung bai h9c a giai quytt, 
luan giai eac van de' dux tin: elm ban than, eac van 
de chinh tri - ;CAW 

CLO I, CL02, CL03, 
CL04, CLOS, CL06, 
CL07, CL08, CLO9 

7. KA hoych giang dyy chi tik 

Rai h9c N9i dung CDR hoc phan 

[1] Chucmg I: Khai lua'n ve ail& hoc CLO I 

3t I. 	Triet hoc IA gi? 

[2] Chuang 1: Khai luan ve triat hoc (tt) 

3t II. 	Triet hoc phtrang Deng CLO2 



III. 	Tu tuarng triat hoc Viet Nam 

[3] Chuang 1: Khai luan va triat h9c (tt) 

3t IV. 	Triat lux plurang Tay CLO2 

[4] Thao luau chuang 1 CLOI, CLO2, 

3t CLO9 

[5] Chucmg 2: Trtht h9c Mac — Lenin 

3t I. 	Six ra diri dm trial hoc Mac — Lenin CLO3 

II. 	Chit nghia duy vat bin chirng 

[6] Chucmg 2: Triat h9c Mac — Lenin (tt) 

3t II. 	Chit ngliia duy vat bin chimg CLO3 

III. 	Chit nen-a duy vat lich sir 

[7] Chuang 2: Triat h9c Mac — Lenin (U) CLO3 

3t III. Chit nghla duy vat Lich sir 

[8] Chucmg 2: Triat h9c Mac — Lenin (11) 

3t IV. 	Triat hoc Mac — Lenin trong giai don hian nay. CLO3 

[9] Thao luan Chuang 2 

5t CL03, CLO9 

[10] Chuang 3: Mai quan ha gida TH vã cac khoa h9c CLO4 

3t I. 	Mai quan ha gicra KH vai triet h9c 

[11] Chuang 3: Mai quan ha gifra triat h9c \fa cac khoa h9c 

3t II. 	Vai to tilt giari quan Ira phuang phap luan  dm triat 

h9c dai vai stru phat trian Idma h9c. 

CLO4 

[12] 

3t Lam bai kiam tra/bai thu hoach CLO2 

[13] Chuang 4: Vai to dm khoa h9c ding nghe trong sr phat trian CLOS 

3t xd hOi CLO6 

I. 	Khoa h9c va c6ng ngha 

[14] Chuong 4: Vai tro ctia khoa h9c &Ong ngha trong sr phat than 

at xa hai CLOS 

II. 	Cach mang khoa h9c vã cling ngha CLO6 

III. 	Khoa h9c va &Ong ngha Viet Nam 

[15] Tiat 19 thuyat: On t4p CLOI, CLO2, 
CLO3, CLO4, 



3t LT 

2t TL 

Thaolu4n chucmg 4 CLOS, CL06, 
CL07, CL08, 

CLO9 

8. Barth gil ket qua h9e tap 

Sir dung thang 10 diem cho tAt cá cac hinh thirc danh gia trong hec ph'an. 

STT Hinh that 
danh gig 

Tien chi danh gig Thai diem CDR elm HP Tning 
A so 

Qua trinh 40% 

1 

Chuyen can 

FicIC vien chit Ong, tich 
cue chuan bi bai va tham 
gia cac boat deng trong 
gier h9c, v'ang khong qua 
20% se tiet. 

Suet 	qua 	trinh 
h9c 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 

CL07, 

 

10% 

Thao Man Ks,  Mug thuyet trinh, 
phan 	tich, 	lain 	viec 
thorn... 

Bu& 4, 9, 15 CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 
CL07, CLOS, 

 

10% 

Kiem 	tra 
giita IcY 

Lam met bai kiem tra Bu'ei 12 

CLO2 20% 

2 Cu& kft 

TM ket Mac hoc phan; 
Hinh that thi: Viet 

Tieu chi danh gia bai thi: 
theo dap an/you au dm 
giang vien ra de' 

Theo ke hoach 
dm nha tnrimg 

CL01,CL03,C 
L04, CLOS, 

CL06, CL07, 
CLO8 

60% 

9. Thong tin ve giang viten 

9.1. Gifing vier' 1 

HQ lig ten: Doan The Hang 

- Chirc danh, hQc ham, hoc vi: Phe gido str Tien si. 

Email: doanthehung@qnu.edu.vn.  Dien thoai lien he: 0839 276 969 

9.2. Giang vien 2 

- H9 va ten: Tang Van Thanh. 

Chirc danh, h9c ham, hoc vi: Tien si. 

Email: tangvanthanh@qnu.edu.vn.  Dien thoai lien he: 0972 097 150 

9.3. &ling vien 3 

H9 vã ten: Nguyen TN Ng9c nay. 



Chat danh, hoc ham, hpc vi: Tien sil. 

Email: nguventhingocthuvqnu.edu.vn. Dien thoai lien he: 

10. Cac quy dinh chung 

Cam ket dm giang vien - Cung cap cho hoc vien kien thirc, ky nang ca ban dm men h9c 

- Darn ban &mg tien di) 

- Danh gia dupc milt cli) nam bat va van dpng nOi dung dä &pc 
trang bi 

Yeu cau di vai hpc vien Tham gia day du cac gi& hpc 

- Thgc hien day chi nhirmg yeu cau cna giang vien d6i voi mon h9c 
va bao cao ket qua truatc giang vien 

Quy dinh ve tham dg lop 
hoc 

Tham gia day dii, nghiem tac cac gi& hpc 

Quy dinh ye hanh vi trong 
(Op hpc 

Ghi diem quan sat, van dung, tr.& leri cau heti 

Quy dinh vE hpc vu Chuan bi tai lieu, xem bai truck khi len lop, thao luan nhom 

Cac quy dinh lchac Chap hanh ne nep va ki luat lop hpc 
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BO CIAO DVC VA DA° TAO 	ONG HOA XA HQ! CHO NGHTA VIET NAM 
TRUONG EIAI HQC QUY NHCiN 	 0c lAp — Ty do — Ranh phitc 

DE MING CHI TIET 

HQC PHAN: TiNH TOAN VA A415 PHONG TRUING DIEN T(! 

MA hoc phAn: KDTT 504 
Ten tieng Anh: Calculation and Simulation of electromagnetic fields 

1. Thong tin chung v h9c phAn: 

- Ten hgc phAn: Tinh toan va mo pheing timing dien tir 

MA hgc phan: KDTT 504 	 SO tin chi: 03 

- Loai hgc phAn: Bat bu'Oc 

CAL hoc phAn hgc twee: 

Cac yeu cAu khac doi voi hgc ph'a'n (nu c6): 

- Phan gig tin chi dot vai cac hoat thing: 

+ Nghe giang 19 thuyet: 30 titt 

+ Lam bai tap teen 16p: 15 tiet 

+ Thao luan: 0 tiet 

+ Thgc hanh, thtm tap: 0 tiet 

- Khoa phi trach h9c phAn: Ky thuAt va Cong nghe 

MO tã h9c phAn 

HOC phAn cung c'ap cho hoc vien h th6ng 1/ thuyet tinh toan then tir truting, mo hinh tnriyng 

dien tü, cat phuang phap giai tich nghi8n elm tnrong di'en fir, the nguyen 1/ ca ban elm phuang phap 

phAn tir hint han. Sir dung cat phAn mem MO phimg tilting then tir bang phuong phap phAn tIm hitu hart 

nhu FEMM, Ansys Maxwell. 149c vien img dung teen phAn mem de trien khai mo phimg truOng dien 

tir cho cac loai may dien finh, may dien quay va the thiet bi dien tir 

M9c tieu cfra h9c phAn (k/ hieu COs) 

Kin thirc 
C01: Hien dugc 19 thuyet tinh toan then tir truang, me hinh truerng dien tir, cac phtrcmg 

phap giai tich nghien elm twang dien 

+ CO2: Hieu dirge cac nguyen 1/ ca ban elm phuang phap phAn tir him han. 

+ CO3: Co kha nang áp dtmg tren phAn mem trien khai mei phong truong dien tir cho cac loai 

may dien finh, may dien quay va cac thiet bi then tir trugng. 

Ky nang 
C04: CO kha nang áp thing cac kien thirc ve inking dien tim trong phan tich va lap luan ky 

thuat de giai quyet cac bai toan c6 lien quan. 

C05: Nang cao n'ang lime nhan biet va hinh thanh 9  Meng trong tinh toan, irng clang phAn 

mem tad:mg dien tim vao thiet bi dien. 

Mire Ur chit va trach nhiem 
+ C06: Hien dugc tam quan trong ella mon hgc trong ITnhlitre kg thot then va nang cao trach 
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nhiem dao dire va nghe nghiep. 
+ C07: Co kha nAng cap nhat kin thirc; c6 tinh thAn hoc hen, cAu den trong h9c top va nghien 

dm, hinh thanh ang Ifre tfr hoc va tr nghien ciru. 
4. Chan din ra cita h9c phAn (k9 hieu CLOs) 

HQC phAn thing gop cho chan dAu ra caa chtrang trinh dao tao (k9 hieu PLO: Program teaming 
Outcomes) theo mire dO sau: L = Mire thAp; M = Mire trung binh; H = Mde cao 

Mut nett h9c 
phAn 

(COs) 

Chan dAu ra hoc phAn (CLOs) Chan dAu Mire de 

flat 
clugc 

1C9 hieu Mo tá ra CTOT 

(PLOs) 

Kin thterc 

COI 

CO2 
CLO1 Hieu dtrgc dien tir truing, mo hinh truemg 

dien tir, cac phucmg phap giai tich nghien 
ciru tnrang then tir. 

 
 

PLO4 

m 

CO 1 
CO3 

CLO2 Hieu dugc cac nguyen 19 co ban dm 
pinning phap phAn tir him han. 

 

 
PLO4 

NI 

COI 
CO3 

CLO3 Hieu dugc cac phin mem m6 phong truing 
then tir bang phuong phap phAn tir him hart 

nhu FEMM, Ansys Maxwell. 

 
 

PLO4 

M 

CO2 
CO3 

CO5 

CLO4 Hieu dugc nguyen 19 thiet ká anh huerng 

den truang dien tir thiet bi dien 

PL03, 
PLO4, 

PLO5 

m 

CO2 
CO3 
CO5 

CLOS Ap clung kien thirc tnrang dien tir vb. trien 
khai the bai toan mo pheng tnrerng dien tir 

cho cac loai may dien firth, may dien quay 
va coo thiet bi dien tir truerng. 

PLO4, 
PL05, 

PLO6 

H 

lqr" nang 

CO3 
CO4 
CO5 

CLO6 Ap dung cac !den thirc a h9c trong pan 
tich cac hien tugng, nguyen 19 truirng then 
tir trong cac loai may dien. 

 
 

PLO7 

H 

Mire tu Chit va trach nhiem 

CO4 
CO6 

C07 

CLO7 Man thirc dirge tAm quan trong cita mon 

h9c trong cong trinh thfrc tie, tir do kien tri 

hcic tip, yeu thich nghien dm, giai quyet 
cac vArt a trong nth virc he thong dien 

PL03, 

PL08, 
PLO9 

M 

CO5 
CO6 
CO7 

CLO8 Hieu dirge mire d'e img dung cac phAn mm 
phan tich dien tir truemg vao trong dux tá, 
tir de hinh thanh Sr thirc trach nhiem nghe 

nghiep 

PL03, 
PL08, 
PLO9 

M 
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5. TM 1iu phyc vy mon hyc 

Ciao trinh chinh: Wang Van Sao, Le Van Doanh (2001), Cac phuang phap hien di 
trong nghien dm Sib toan thiet Ice ky thuat dien, Nxb Khoa lye va Ky 
thuat, Ha NOi. 

Tai lieu tham Ichao 
them: 

Pham Van Binh - Le Van Doanh (2011) "May bin áp — lY thuyet — 
van hanh — bao throng — di* nghiem," Nxb Khoa hgc va Kyr thuat, Ha 
N0i, vol. 2, pp. 1-619. 

Cac Logi hoc lieu 
Ichac: 

Analysis Electromechanical (2019) "Ansys Maxwell 3D 19," User's 
guide - Maxwell 3D, Advanced Technology Joint Stock Company, p. 
250 

6. Phyong phip, hinh thtic ta chive dyy hyc 

Phwang flap, 

hinh thtirc CO chin 

dyy hyc 

Myc tlich CDR dm HP dyt 

&rye 

Din giang Cung cap cho ngueri hgc he thong hen thirc nen tang 

caa mon hgc met each khoa hgc, logic 

CLOI, CL02, 
CL03, CLOS, 
CL06, CL07, 

CLO8 
Dam thoai, van dap Thong qua viec giai dap giaa giang vial va ngueri 

h9c de giai quyet cac nOi dung, kien thac, bai toan 

CLOI, CL02, 
CL03, CLOS, 

CL07, 
CLO8 trong mon hgc 

Bai tap mo ph6ng 

ung clang vao may 

dien 

Giap cho nguai hgc ap clang cac kien iliac twang 

dienS vao mo phOng cac hien Wang xay ra tren thiet 

bi then, tir do nam vang hen thac cid hoc va phat 

trien kha nang Ur h9c caa nguai h9c 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO8 

Nghien eau khoa 

hgc 

Giiip cho nguai hoc tang cuang Wang lac tg h9c, tu 

nghien cau, rat ra kes t luan 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 
CL07, CLO8 

7. Ke hoych giang dyy chi tiet 

Hai hyc Ni dung CDR 119C 

phAn 

(3 tiet) 

Bu8i 1 CLOI, 
Chwang 1: THIET  LAP MO HINH TRUONG DIE.N TlY 

1.1. He phucrng trinh Maxwell 

1.2. Dieu kien hien va bet 

13. Mo hinh twang then tir tong quat viEt cho fi ; -E ; cp; 	A. 

1.4. MO hinh dien twang firth trong then moi va trong vat an 

1.5. MO hinh tir tinh va S (long 

Hoc vien Milo luiin 

FIQC vien On lai kien fink S throng 

Hgc vien dat clieu kien cho the bai toan S truerng 

CL02, 

CLO7 

CLO8 
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Butii 2 

(3 tiet) 

Chico/1g 2: CAC PHUONG PHAP GIAI TICH NGHIEN CUU 
TRUONG DIEN TO' 

2.1. Nghiem plurang trinh Laplace trong he tga de vuong g6c; he 
to:A de Wu; tga de cAu. 

2.2. Tao clang mat cue a duet tir trulang cuc tir phan 1)6 hinh 
sill 

2.3. Tir truerng dOng dien stato oh deng ca chuyen deng thing 
2.4. Tir thong tan gong ra ngoai khong kW 

lipc Wen Mho Mon 
HOC viten trao dei kien thirc buei tnrdrc 
HOC vien tit luan cac kien thgc trong buti hgc 

CL02, 

CL07, 

CLO8 

Buei 3 

(3 tiet) 

Chtrong 2: (t4 theo) 

2.5. Tir truang d6ng dien khong d6i day clan tiAt dien trim 

2.6. Tac dung chin tir trudaig dm try leing sit tir 

2.7. Tac dung chin tir twang cfm qua au ring sit tir 

2.8. Nghien ciru dui:mg day truyen tai deng true 

2.9. Anh hmang hieu gng mit ngoai diii vai day clan det chit nhat 

Hpc via thtio Min 

HOC vien trao cliii kien thirc bulli trudrc 

H9c vien thao luan caz kien thirc trong burii hgc 

 

 

CLO8 

Buoi 4 

(3 tiet) 
Chtrang 3: PHUONG PHAP MACH TO.  'CHONG GIAN THAY 

THE 
3.2. Giai ma hinh Maxwell duo/ clang tich phan 

3.3. Quan he gilia cac dai lacing twang dien tir vá dai lung 

CL02, 
 

CLO8 

mach 
3.4. Su chuyen tir mo hinh Maxwell sang mo hinh mach dien 

Kirchhoff 
3.5. Scr chuyen tir me) hinh Maxwell sang me hinh mach tic 

Phucmg phap mach tic kheng gian thay the 

Hoc vier! Mao luipt 

HOC vien trao doi kin thirc but‘i trudrc 

H9c vien thao luan cac kien thirc trong buei hgc 

Bu6i 5 

(3 net) 
Chwang 4: NGUYEN DI( CO BAN CUA PHUONG PHAP PHAN 

TO.  HOU HAN 

4.1. Nguyen 15,  ca ban oh phucmg phap PTHH 

4.2. Phin tg him han met chieu (met thd nguyen 1D) 

4.3. Phan tir hitu han hai chieu (hai dui nguyen 2D) 

4.4. Phan Ur hau hall ba chieu 3D (ba thir nguyen) 

4.5. Cac bki toan dien bien theo theri gian 

4.6. Chuang trinh tinh Phan ta hitu han hinh tarn giac 

CL02, 

CLOS, 

CLO7 
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Hpc vien thcio !nein 

Hoc vien trao di kien tittle bu6i tar& 

Hgc vien thao luAn cac kin thirc trong bu6i h9c 

(3 tiet) 

Buoi 6 CLO 
Chwing 5: CAC PHAN TO.  Hal HAN VA CAC HAM GAN 

DUNG 

5.1. Phan tir him hart mot chiAu ID 

5.2. Phan tit 	hat han mot chiett 2D 

5.3. Plan tir hilt han ba chiAu 

5.4. Phan tir hCru han dang thong sa bac hai 

5.5. Phan tir him han 

Hoc vien Mao tufin 

Hoc vien trao d6i kin tithe bit& troic 

HQC vien thao luan cac kin thirc trong bu6i hgc 

I, 

 

 

 

CLOS 

Bit& ' Chilling 
(3 ti'et) 

6: CAC PHUONG P1-TAP SO SU DUNG TRONG 

PHUONG PHAP PHAN TO' Hai HAN 

6.1. KS" thuat urntit ma tran 

6.2. GiAi he phirong trinh ma tran 

6.3. Tinh plan s6 

6.4. Giai phucmg trinh vi phan thugng 

6.5. Tim nghiem phining trinh phi tuyen 

6.6. Six dung thuat toan song song tim nghiem phucmg trinh dai 

s6 bac cao 

Hpc vien thdo luem 

Hoc vien trao d6i kien thirc buiii tit& 

Hoc vien thao [Ilan cac kin thire trong bu6i hgc 

 

 

CLOD 

(3 tiet) 

Buoi 8 CLO 
Chming 7: MO PHONG TRUONG DI 	TO' MAY BIEN AP 

DIN LUC BA PHA 

7.1. Xac dinh cac di lugng dien co ban 

7.2. Tinh toan cac kich think chit yeu 

7.3. Tinh toan day quAn ha áp, trung áp va cao ap 

Hpc vien thdo luau 

Hoc vien trao d6i kiAn thirc bu6i tank 

1-19c vien thao tub cac kien thirc trong bu6i h9c 

I , 

CL02, 

CLO7 

Buoi 9 

(3 tiet) 
Chirting 7: (Tie!) theo) 

7.4. Tinh toan ngan mach 
7.5. Tinh toan cu8i ding ve he thong mach tir va tham so killing 

tai cila MBA 
7.6. Tinh toan nhie't va he thting lam nguOi MBA 

f/pc vien thiic /up 

CLO 1, 

 

 

 

CLOS 
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Hoc vien trao dei kien thirc buiii tmerc 
H9c vier' thao luan cac kien thirc trong bulii hoc 

Buoi 10 

(3 het) 
Chtrang 8: MO PHONG TRUONG DIN TO' BONG CO BIN 

KHONG DONG BO BA PHA 

8.1. Tinh toan thiet Ice cac kich this& ch6 yeti 

8.2. Thiet Ice mach tit.  

8.3. Thiet ke cuOn day 

8.4. Thiet ke cac be phan khac 

Hoc vien nub 1119n 

H9c vien trao doi kien thirc buoi trixerc 

HQC vien thao luan cac kien thirc trong buei h9c 

CLOI, 

CL02, 

CLOS, 

CL06, 

CLO7 

Buoi II 

(3 tie° CL02, 
Chung 8: (tiep theo) 

8.5. Nhap cac so lieu kich thy& mach dr va day quan thiet ke vao 

phAn mem 

8.6. Thiet lap va tat cac dieu kin cho bai toan mo phang 

8.7. Hien thi ket qua: Mat do dr cam B, cfrong dei dr truerng H, 

Wan be hit, phan be nhiet, Mn hao.... 

H9c vien than Inon 

HQC vien trao doi kien thirc ban truet 

Hoc vien thao Juan cac kien thirc trong hue'. h9c 

CLOI, 

 

 

CLOS 

Btroi 12 

(3 het) 
Chtrang 9: MO PHONG TRDONG DIBN Tfr DONG CO DffiN 

BONG BO BA PHA 

9.1. Tinh toan thiet Ice cac ldch thuot chill yeu 

9.2. Thiel lee mach dr 

9.3. -Net k'e cuOn day 

9.4. Thiet Ice cac be phan khac 

H9c vien then luiin 
HQC vien trao den kien that ban truere 

Hoc vien thao Juan cac kien tithe trong ban hoc 

CLOI, 

 

 

 

CLOS, 

CLO6 

Buen 13 

(3 tie) 
Chuang 9: (tip theo) 

9.5. Nhap cac só Ii4.0 lurch think mach tic va day quAn thiet ke vao 

phAn mem 

CLOI, 
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9.6. Thiat lap va dat cac dieu kian cho bai toan mo phong 

9.7. Hien thi kat qua: Mat dO tit.  cam B, cutmg do tic taring H, 

phan 1)6 luc, phan 136 nhiat, Mn hao.... 

Hpc vier: thdo lutin 

Hoc vien trao diii kian that buys du& 

H9c vien the.° luan cac kin thirc trong buoi hoc 

CLOS, 

CLO6 

BuOi 14 

(3 Hat) 
Chtrung 10: MO PRONG TRU0NG 1)18N TO" MAY DISTNI 

MOT CHIEU 

9.1. Tinh toan thiat Ica cac kich thuot chit yeti 

9.2. Thiat ka mach tic va cuOn day 

9.3. Nhap cac al).  Lieu kich thirec mach tic vi day quart thiet ka vao 

pilaff mm 

9.4. Thief lap va dat the dieu kian cho bai toan mo phong 

9.5. Hien thi k'at qua: Met dO tit cam B, cuing do tic tnrang H, 

phan 66 lye, phan b6 nhiat, tan. hao.... 

Hoc vien thdo luftn 

Hoc vian trao d'ai kin thirc buoi truck 

H9c vien thao luan the kien thirc trong bu6i hoc 

CLOI, 

CLO2, 

 

 

CLOS, 

BuOi 15 

(3 tie"t) 
, 
ACLOI, 
On ti,ip clic kiem tra cic kien that di hyc 

Cho de tieu luii n fir lam 

Thdo lutin 

en 	ng ket kin thtic va then khai ling dung cac chtrang HQC w 	to 

dA chuen bi cho bai tiau luan kiam tra cuai kj, 

CLO2 , 

 

 
CLOS 

CLO6 

8. Dinh gii ket qui hyc tjp 

Sir dvng  thang 10 dim cho tAt ca cac hinh tithe daft gia trong h9c phan 

STT Hinh them dinh 

gii 

Tieu chi dinh gia Thai 

diem 

CDR ciia 

HP 

Tryng 

so 

1 Quri frinle .... 30% 

Kim tra gift* * HQC vien lam 1 bai kiam 

tra ca nhan: Tien chi danh 

gia bai kiem tra la thfrc hian 

tinh 	toan 	Nth 	mo 	phong 

truang din Ur &mg theo yeu 

cAu de flat ra 

BuOi 15 CLO I, 

CLO2, 

 

 

CLOS 

2 Cuoi /(f) Thi kat thiic h9c phen: Theo lich 

nha truerng 

CL01, 

CLO2, 

70% 
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- Hinh that thi: Lam tieu  

luan danh gia  

- Tieu chi danh gia bai thi: CLOS, 

theo dap an dm giang vien.  

 

CLO8 

9. Thong tin vegiãng vien 

9.1. Giang viten 1 

- Hg va ten: Doan Thanh Bao 

- Chile danh, h9c ham, h9c vi: Giang vien chinh, Tien Si 

Email: doanthanhbaoAqnu.edu.vn  Dien thoai lien he: 0982 379 279 

9.2. Giang viten 2 

H9 va ten: PGS. TS. Doan Dim Tang 

Chirc danh, h9c ham, hoc vi: Giang vien chinh, Pha Gido sir, TiEn Si 

Email: doanductunp, onu.edu.vn 	Dien thoai Lien N: 0905 799 386 

10. Ctic quy dinh chung 

Cam kEt dm giang vien Dam bao ding nei dung, dung Lich day va thing 
phtrang thfrc danh gia 

Yeu cau doi vot hoc vien Tich circ, chit dOng trong hec tap 
Quy dinh ve tham du hap h9c Di hoc dung gia, lchong lam viec rieng trong pia h9c 
Quy dinh ve hanh vi trong lap h9c - HOC phan dugc thirc hien dim tren nguyen tac 

ton trong nguai h9c, mei harth vi lam anh,huang 
den qua trinh day va hoc deu bi nghiem cam. 
- H9c vien phai di h9c dung gig quy dinh 
- HOC vien tuyet doi khong lam On, gay anh 
Sang den ngtrai lige khac. 

Quy dinh ye hgc vitt Cac van de lien quan den bao ltru diem, khieu 
nai diem, phac khao dugc thirc hien theo quy 
dinh hien hanh cua truang. 

Cac quy dinh khac 



BO GIAO WC VA DA0 TAO 
TRU.ONG D4d HOC QUY NHON 

CQNG HOA x A HQ1 CHU NGITIA VICT NAM 
Di)c lap — Ty do — Hanh phac 
	o0o 	 

   

DE CUTING CHI TIET 

HQC PHAN: 11C MO VA MANG NOON 

Ma hoc philn: ICEIMN 506 
Ten tieng Anil: Fuzzy System and Neural Networks 

1. Thong tin chung s4 hoc &Ian: 

- Ten h9c phAn: He ma va mang naron 

- Ma hoc phAn: KDMN 506 	 s6 tin chi: 03 

Loai h9c phAn: BAt buOc 
- Cac hac phAn hoc tnnac: H thang dieu kheen 

Cac y8u cu khac dal voi h9c phAn (nail có): 
Phan gia tin chi doi vei the hoat &Ong: 

+ Nghe giang 19 thuyet: 30 tik 
+ Lam bai tap ten lop: 15 tiet 

+ Main tra: 0 ti let 

+ Thao luan: 0 wet 

+ Thirc hanh, thuc tap: 0 tik 
+ Hos dOng theo nhom: 0 Wet 

+ Ty hoe: 90 gia 
Khoa phi trach h9c phAn: K.9 tin* va Cong nghe 

MO tii hoc phAn 

HQC phAn trang bi cho sinh vien kien tithe ca sO, chuyen mon veh thong dieu khien ma 

va mang no-ron. Bao gm co so 11 thuytt, the phuang phap xay dkmg, phan loai va (mg dung 
ctia the h thOng nay vao cac he thOng dieu Ichian, chr bat) trong thut th theng qua cac san pham 

va mo 
Myc tieu cilia hoe plan (k9 hieu COs) 

KiAn thirc 
COI: Hieu dirge the khai niem logic ma, ma boa, luat hap thanh, giai ma, b0 dieu khien 

ma; t6ng hgp cac IX) dieu khien ma. 
CO2: Hieu dirge cac khai niem mang CO sa ye no-ron, mang no-ron mOt lap va nhieu lap; 

irng dung mang no ton trong du bao va mo ph6ng 

- Ky nang 
+ CO3: CO kha nang tinh than, phan tich cac bai toan dieu khien ma. 

C04: CO kha nang phan tich va danh gia kAt qua he thong dieu khien ma va mang no-ron 

dira trén phAn mem Matlab/Simulink 
+ C05: CO lc, nang d9c the tai lieu tieng anh chuyen nganh sir dung phAn mm 

Mire tir chit va trach nhiern 



Hieu dugc tam quail treing eiza m6n hoc trong firth vuc ky-  thuot din va nang cao 

trach nhiem dao düc va ugh& nghiep. 

Co kha nang cop nhat kin thirc; co tinh than hgc hoi, &Au lien trong h9c tap va 

nghien ciru, hinh thanh nang luc tu hoc va tr nghien dm. 

4. ChuAn du ra ciia h9c phAn 

H9c phAn dOng gop cho chuAn Mu ra cüa chucmg trinh dao tao (ky hieu PLO: Program learning 

Outcomes) theo mire dO sau: L = Mirc thAp; M = Mc trung binh; H = Mac cao 

Myc tieu hoc 

phAn 

(COs) 

ChuAn Mu ra h9c plian (CLOs) ChuAn Mu 

ra CTDT 

(PLOs) 

Mitt dO 

dat 

dugc 
KY hieu M8 ta 

Kien thirc 

COI 

CO3 

CO4 
CLOI 

Hieu clugc dugc khai niem, cac bien ng8n 

ner \fa cac phep toan tren tap ma 

PL02, 

PLO3 
M 

COI 

CO3 

CO4 

CLO2 
Hieu dugc phuang phap xay diemg luat hop 

thanh ma va giai ma. 

 

 

PLO5 

M 

CO I 

CO3 

C04 

CLO3 

Phan tich dugc mOi lien he giita cac Ichau 

dieu khien ma, xay dung cac ham truyan 

dat va khao sat sir en dinh dm he tilling. 

 

 

PLO5 

H 

COI 

CO3 

C04 

CO5 

CLO4 
Hieu dugc cac khoi chirc nang trong ding 

cc' Fuzzy Tool Box trong Matlab 

 

 

PLO5 

M 

CO2 

C04 
CLOS 

Hieu dugc eau tao, cau trite va phtrang thirc 

lam viec dm mang no-ron 

 

 

PLO5 

M 

CO1 

CO2 

CO3 

CO4 

CO5 

CLO6 
'Ng dung cac b0 dieu khien vao trong cac 

bai toan Uwe tiAn cu the. 

PL02, 

PL03, 

PLO5 

PLO7 

H 

KY nang 

CO3 

CO4 

CO5 

CO7 

CLO7 

Co Icy nang phan tich, ap dung cac cong 

thirc tinh toan de thiet lap nen b0 dieu khien 

ma holac no-ron hoan chinh. 

PL04, 
PLO5, 

PLO6 

PL07, 

PLO8 

M 

C04 CLO8 Van dung tieng anh va lcha nang lam viec PL06, M 



C05 

C06 

CO7 

nhom mOt each có hieu qua va suy nghi d'Oc 

lap khi giai guy& meSt vAn & kg thuat. 

PLO9 

Wm M.  chit va tacit uhi8m 

C06 

CO7 CLO9 

Nhan MUG &roc tam quan tryng dm mon 

hoc trong cong trinh thuc te, Sdo kien tri 

hyc tap, yeu thich nghien ciru, giai quyet 

cac vAn de trong Enh we N thong din 

PL08, 

PLO9 
M 

CO6 

C07 CL010 

Hieu ducrc vai tre oh dieu khien ma va 

mang no-ron trong dieu khien ta do hinh 

thanh 2 till:re trach nhiem nghe nghiep 

PL08, 

PLO9 
M 

5. Tai WO plus vy mon h9c 

Gido trinh chinh: 

14 thuyet dieu khi8n ma, Phan Xuan Mirth, Nguyen Doan 

Phtrac, Nha xuAt ban Khoa hoc va Ky thuat 2006. 

He ma, mang naron va (mg dung, But Cong Cuang, Nguyen 

Doan Phuoc, Nha xuAt ban Khoa hoc vã Ky thuat 2006. 

Tai li8u tham khao them: 

Neural Fuzzy Systems, Chin Teng Lin, C.S. George Lee, 

Prentice Hall 1996. 

Foundations 	of Neural 	Networks, 	Fuzzy 	Systems, 	and 

Knowledge Engineering, Nikola 

K. Kasabov, The MIT Press 1998. 

Cac loai hoc lieu khac: [phAn mem, ca ser du li'0, trang web] 

6. Phtrong phip, hinh thtit t6 chat d9y Ityc 

Phwang phap, hinh thfit t6 
chitc (193,  h9c 

M9c dick CDR cfia HP d9t &Arc 

Dien giang 

Cung cap cho ngueri h9c h8 thong 

Icien thirc nen tang dm mon hyc 

mOt each Ichoa h9c, logic 

CLOI, CL02, CL03, 

CL04, CL05,CLO6 

Darn thoni, van dap 

Thong qua vi8c giai dap gitra 

giang vien va ngueri hoc a gial 

quyet cat nOi dung, kien that, bai 

toan trong mon hyc 

CLOI, CL02, CL03, 

CL04, CLOS, CL06, 

CL07, CLO8 

Bai tap 

Gitip cho ngueri hoc ap dung cac 

kin that vao nhan biet va hinh 

thanh 2 tuang trong tinh toan, giai 

cac bai toan ve mach then, may 

then. 

CLOI, CL02, CL03, 

CL04, CLOS, CL06, 

CL07, CLO8 

Nghi8n ciru bai hyc Gitlp cho ngueri hyc tang cuong CLOI, CL02, CL03, 



nang lye ttr hoe, tu nghien ciru, 

rut ra ket luau 

CL04, CLOS, CL06, 
CL07, CLO8, CL09, 

CL010 

  

7. Kt hoach giang day chi tit 

Bail h9c Ni dung 
CDR h9c 

Nan 

Bu8i 1 
(5 tiet) 

Chuang 1. Nhap mon ditu khien mte 

1.1. Khai niem tit tap ma 
1.2. Cac phdp toan tr'en tap ma 
1.3. Bien ngOn ng0 va gia tri dm no 
1.4. Luat hap thanh ma 

1.5. Giai ma 
1.6. Bat tap 

CLOI, 
CL02, 
CLO8 

(5 tiet) 
Bu8i 2 CL02, 

Chuang 2. Tinh phi tuyen elm he mir 

2.1. Phan boat cac khau ditu 	khien ma 

2.2. ray dung ding thCrc quan he truytn dat 

2.3. Bai tap 

CLOI, 

CLO8 

Buoi 3 CL02, 

(5 net) . CLO8 

Chtrang 3. Be dieu khien nur 

3.1.130 ditu khien ma ca ban 

3.2. Nguyen 1/ diu  khien ma 

3.3. Nhiing nguyen the tang hap 60 dieu khien mei 

CLOI, 

Bait 4 

(5 060 

Chtro-ng 3. Be dieu khien nt& (tt) 

3.4. Cac b0 ditu khitn ma 
3.5. Khao sat tinh on dinh cfra he ma 

3.6. Bai top 

 
 

CL06, 
CLO7 

Bu0i 5 
(5 tie° 

Chtrang 4. Sir dung Fuzzy Tool Box trong Matlab 

4.1. Glad thieu chung 
4.2. Dinh nghia bien nen ngcr vã gia tri ma, tap ma dill vã, ra 

4.3. Xay dung luat hap thanh 
4.4. Ch9n plarang phap giai ma 
4.5. Bai tap 

 

 
CL09, 
CL010 

Buiii 6 
(5 tiet) 

Chtro-ng 5. Co.  sii• ve mang na-ron 

5.1. du trite va m8 birth na-ron 
5.2. NhCmg mo hinh na-ron thuong dung 

5.3. du tao mang na-ron 
5.4. Plurang thirc lam viec ctia mang na-ron 

CLOS, 
 

CLO8, 
CL09, 
CL010 



5.5. Bai tap 

BuOi 7 

(5 tiet) 

Chuang 6. Mang truyen thang mat lop 

6.1. Mang adline 

62. Flo-ron Hopfield va mpg tuyen tinh c6 nguang (LTU) 

6.3. Mana LG1I 

6.4. Bai tap 

CL05, 

CL07, 

CLO8, 

CL09, 

CL010 

Burei 8 

(5 tiet) 

Chirotg 7. Mang truyen thing da lap 

7.1. Thuat toan Ian truyen ngugc 

7.2. He so chinh huerng hgc 

7.3. Bai tap 

CLOS, 

CL07, 

CLO8, 

CL09, 

CL010 

BuOi 9 

(5 tiet) 

Chwung 8. Mang Hopfield 

8.1. MAng Hopfield Bong lien Mc 

8.2. Mang Hopfield lien tuc 

7.4. Bai tap 

CLOS, 

CL07, 

CLO8, 

CL09, 

CL010 

8. Elfinh gil ket qua hue tap 

Sir dung thang 10 diem cho tit ca ck Nub thirc danh gia trong hgc phAn 

STT 
Hinh that danh 

gill 
Tieu chi danh gia 

.. 
Thai diem 

CDR eim 

HP 

Trung 

se 

1 Orui trinh 

Tinh chit dOng, mire de tich 

cue chuan bi bai va tham gia 

cac hoAt d'Ong trong gier hoc 

BuOi 1 den 

buoi 9 

CLOI, 

 

 

 

CLOS, 

 

 

CLO8 

10% 

Bai tap 

Thao Ink 
BuOi 1 den 

buOi 9 

CLOI, 

CL02, 

CU/3, 

CL04, 

CLOS, 

 

 

CLO8 

20% 

3 Cud/ /0) 

Thi k'et that h9c phAn: 

- 	Hinh thdc thi: 	Thi 	viet: 

50%1Y thuyet, 50% bai tap 

- Tieu chi danh gia bai thi: 

Theo lich 

nha truang 

CLOI, 

 

 

 

70% 



theo dap an cita giang vien CLOS, 

ra de. CL06, 

CLO7 

9. Thong tin va giang vien 

9.1. Clang vien 1 

- H9 va ten: Doan Dem Tung 

- Chat danh, hoc ham, hoc vi: PGS.TS 

- Email: doanductung@qnu.edu.vn 	Dien thoai lien he: 0905799386 

9.2. Gifing via 2 

H9 va ten: Lé TuAn HO 

Chem danh, hgc ham, hoc vi: Giang vien chinh, Tien sr 

Email: tuanhole@qnu.edu.vn 
	 Dien thoai lien he: 0981273279 

10. Cie quy dinh chung 

Cam ket dm giang vien 
Dam bao demg nOi dung, dUng lich day va dung phtrcmg there danh 

gia 

Y'eu eau dot veri hgc vien 

Dam bao then gian chuan bi bai es nha, nam dirge nOi dung chinh 

se dirge hgc tai lop de de-  tiep thu va có trao doi vai giang vien 

trong gig hgc, citing thei dive hien tot cac nhiem vu giang vien 

giao. 

Quy dinh ve tham dkr lap 

hgc 
Di hgc thing 	gier, Bong lam viec rieng trong gig hgc 

Quy dinh ve hanh vi trong 

lop hgc 

- Hpc Olin dune thkre hien dkra tren nguyen the 

ton trgng nixed hgc, mgi hanh vi lam anh htrerng den qua trinh day 

va hgc deu bi nghiem cAm. 

- Sinh vien phai di hgc dung gia quy dinh 

- Sinh vien tuyet deli khOng lam 6n, gay anh huOng den ngueri hgc 

lchac. 

Quy dinh ve hgc vu 
Cac vAn a lien quan den bao km diem, khieu nai diem, pheic khao 

dirge thkrc hien theo quy dinh hien hanh ena trugng. 

Cac quy clinh khac 



BO GIAO DVC VA DA° TAO 	ONG HOA XA HQI CHIJ NGHIA VIET NAM 
TRUONG DAI HOC QUY NHON 	 Dec  lAp — Ty do — Hynh pink 

DE CUCING CHI TIET 

HQC PHAN: DIEU KHIEN THIET 131 DIN TIT CONG SUAT 

Ma hyc phAn: KDDC 503 

Ten tieng Anh: Control in power electronics devices 

Th8ng tin chung ve hyc phAn: 

- Ten hoc phAn: Dieu khien thiet bi then tir ding suAt 

- Ma hgc phan: KDDC 503 	S tin chi: 3 

- Loyi hgc phAn: Ty chgn 

- Cac h9c phAn hgc tnr6c: Khong 

- Cac you cAu khac d6i viai hoc phAn (nen co): Kheing 

- Phan gier tin chi cloi vgi cac hoyt clang: 

+ Nghe giang 1/ thuyet: 35 tiEt 

+ Lam bai tap tren lop: 10 tiet 

+ Thao luan: 0 ti6t 

+ Thyt lath, thyt tap: 0 tit 

- Khoa phy trach hgc phAn: Khoa 	thuot va Cong nghe 

M8 tä hyc phAn 

H9c phAn cung cAp cho hoc vien nhang kin that ca ban va chuyen sau v phtrang phap 

dieu Ichien b0 hien dell then nang dung linh kien dien tir cong suAt'. Cac phircrng phap dieu lthien 

cac be bin d6i dien ta Gong suAt dugc giang day trong h9c phAn nay bao gem: dieu khien cac be 

chinh km, di'eu khien cac 1:10 nghich km, dieu khien cac b0 bin tAn, dieu khien ck be barn áp, 

dieu thin cac be dieu ap. Cac ha bin d6i dien tir &Ong suAt thing cac van ban dAn cong suAt 

nhu: SCR, Triac, IGBT, GM, WT... Thong qua hgc phAn nay, hgc vien nAin vang cac pluming 

phap phan tich va teng hgp he &mg dieu Ichien cho ea° be bin d6i then Ur clang suAt; nAm bAt 

dugc cac vatn d co:5 lien quan den thiet hi then ta ding nghiep, thiet hi dien, thiet bi trong he 

theng dien thing van ban clan ding suAt. 

Myc tieu ciia h9c plan (k/ hien COs) 

- Kie Mar 

+ C01: Giai thich va phan tich dugc nguyen 1/ lam viec cüa be bin d6i dien tfr ding suAt 

' BO biAn dôi di0 nang clUng linh kien then tit cong suat clugc g9i tat la ba bin doi 

di4M tü ding suAt. 



va phuong phap dieu khien tuang (mg. 

- Kfr Hang 

CO2: Hieu, ãp dung va thiAt ke disc:cc mach ding lye  va mach dieu khien cho the be bien 

dth dien tir ding suAt. 

CO3: CO kha nang ap dung cac kien thirc v dieu khien thiet bi dien tir ding suAt trong 

phan tich Nth lap Ithan kyr thuat de giai quyet cac bai toan co lien quan trong anh vac then tir cong 

nghiep, thiet bi dien, h thong dien. 

C04: D9c va sir thing dugc tai lieu tieng Anh thu(ic [Intl we dieu khien the thiet bi dien 

tir cong sukt. 

- 	ty• chti va track nhigm 

C05: Thich nghi, hr dinh &rang va hugng dn ngueri khac ttr hgc va tu nghien cUu, ty 

cap nhat cac ky thuot mth trong 11th vtrc dien tir acing nghiep, thiet bi dien, he' thong dien va 

nfing cao trach nhiem dao dire va nghe nghiep. 

4. Chuan clan ra caa hne phan (lc)? hi411 CLOS) 

HQC pilaff (long gop cho chu'An dAu ra ctia chuang trinh dao tao (k/ hieu PLO: Program learning 

Outcomes) theo mac c10 sau: L = Mire thAp; M = Mirc trung binh; H = Mc cao 

Mvc tieu hgc 

phAn (COs) 

ChuAn dAu ra hgc phan (CLOs) ChulAn dAu 

ra CTDT 

(PLOs) 

Mirc dO 

dat dugc 
K./ hieu M6 ta 

Kien thirc 

COI CLOI Giai thich, phan tich dugc phuang ' 

phap dieu lthien cac be bin dth dien 

tir &Ong suAt. 

PLO2 

PLO3 

M 

Ky-  nang 

CO2 CLO2 Phan tich, danh gia dugc cac phuang 

phap dieu thin cac be then doi dien 

tir c6ng suAt trong ky thuat dieu khien 

va then dth dien nang. 

PLO5 H 

CO2 CLO3 Ap dung va thiet ke dirge mach dung 

Itrc \fa mach dieu khien cho cac 60 

bin dth dien tir ding suAt de giai 

quyet cac Van de ky thuat trong linh 

vtrc ks,  thuat dien va nang lugng. 

PLO5 M 

CO3 CLO4 Ap clang the phvang phap dieu khi'en 

the thiet bi dien tit ding su'At de giai 

PLO5 NI 



guy& cac van de Icy thuat trong linh 

vac dien ta cong nghiep, thi s& bi din, 

he thong then va nang Luang. 

C04 CLOS Van dung tieng Anh vi kha nang dc 

lap nghi8n cau, cling raw phei hop 

lam viec tilt mOt cach có hieu qua 

de' giai guy& cac vAn cM thuOc nit 

viic dieu khien thiet bi din tit Gong 

suAt. 

PLO6 M 

Mac by chit Nth rach nhiem 

C05 CLO6 Nam yang Id& that ve phuang phap 

dieu khien cac b0 bier' di dien ta 

c8ng silk, tit do tkr thich nghi, at dinh 

huong va Sang clan ngtrai khac ty 

hoc vi ta nghien dm, at cap that cac 

lc, thuat mai trong Ihilt vac din ta 

ding nghiep, thiet bi din, N theng 

din \TA fling cao trach nhiem do dac 

vi nghe nghiep 

PLO8 

PLO9 

L 

5. TM HO phne vn mon hgc 

Giao trinh chinh: [I] TrAn Trong Minh, Gicio trinh Dien tilt cling sudt, NXB Giao ditc Viet 

Nam, 2009 

Tai lieu tham Baia: Trait Van Thinh (cha bien)..., Tinh tocin Milt Ica thiat bi diau khian, 

NXB Giao doc Viet Nam, 2009. 

VO Minh Chinh, Pham Quec Hai, Trait Trcmg Minh, Dien ter c 'Ong 

suet, NXB Khoa hoc vi IC, thuat, 2004. 

Cac loai hoc lieu 

khac: 

Phan mem MatLab 

6. Phtrang phap, hinh that di chat day hyc 

Phtrang phap, 

hinh that ta 

chtk day hyc 

Myc dich CDR caa RP dat dtryt 

Dien giang Cung cep cho lived hoc he theng kin that nen 

tang dm m6n hoc met cach khoa hoc, logic. 

CLOI, CL02, CL03, 

CLO4 

Bai tap Giop cho ngtrai hoc Ai) dung cac kien that vao CL03, CL04, CLO6 



vice nhan clang va Oat thich nguyen 15( boat clOng 

dm cac he thong trang bi dien, tit do nam viing 

kin thac dã h9c va Oat trian kha nang ttr hoc 

ctia ngueri hoc 

Nghien dm bai 

hoc, 	lam 	bai 

tiau luau 

Gift]) cho ngtreri hoc tang cuong rang hit ttr h9c, 

ttr nghien ciru, nit ra kat kik 

CLOG 

7. Ke hoqch giang (4y chi tiet 

Bali hoc Nei dung CDR hoc phAn 

LT] 

(5 triat) 

Chtrong 1. Dieu khien cac 130' dien ter ding suAt 

dung trong chuyen 'Jai dien nang AC/AC 

1.1. Cac be dien dr ding suAt AC/AC 1 pha 

1.2. Ck b0 dien ta cOng suAt AC/AC 3 pha 

1.2.1. Tia AC/AC 3 pha 

1.2.2. Catt AC/AC 3 pha 

1.2.3. Ma tra'n AC/AC 3 pha 

1.3. Phuong phap diau khian cac be, dien ta ding suAt 

AC/AC 1 pha 

CLO 1, CLO2 

LT] 

(5 triat) 

1.4. Phucmg phap dieu khien cac b0 dien ta ding suAt 

AC/AC 3 pha 

1.5. Cau hoi On tap, bai tap 

Ap dung cac phuang phap diau khian cac be dien ta 

cOng suAt thing trong chuyan dei then nang AC/AC 

ten ph'an m'am MatLab 

CL03, CL04, CLOS, 

CLO6 

[3-LT] 

(5 triet) 

Chtrang 2. Dieu khien clic be, dien tii cling suAt 

dUng trong chuyen del dien [Lang DC/DC 

2.1. Cac 1)0 dien ta cong suAt DC/DC truc 64 

2.2. Ck b'e dien ta ding suAt DC/DC gran ti6p qua 

may bien áp 

2.3. Phuong phap dieu khian cac 110 dien dr cOng ail 

DC/DC true tiap 

CLOI, CLO2 

[4-LT] 2.4. Phucmg phap (lieu khian cac b0 dien ta ding suAt 

DC/DC gian tip qua may bin áp 



(5 trik) 2.5. Cau hoi on tap, bai tap 

Ap ding cac phtrcmg phap dieu khren cac b.° di8n tit 

c8ng suat clang trong chuy6m dOi dien nang DC/DC 

tren phan rn&n MatLab 

CL03, CL04, CLOS, 

CLO6 

[5-LT] 

(5 are° 

Chtro'ng 3. Dieu khien clic b(i chinh km 

3.1. Cac b0 chinh km 1 pha 

3.1.1. Cac 60 chinh ltru 1 pha sir clung SCR 

3.1.2. Cac 60 chinh Itru 1 pha set dyng linh Wt.: hp 

transto 

3.2. Cac b0 chinh km 3 pha 

3.2.1. Cac ba chinh hru 3 pha stir dung SCR 

3.2.2. Cac 60 chinh lieu 3 pha sir clung linh kien hp 

transtor 

3.3. Phuang phap di8u khien the b0 chinh km 1 pha 

3.3.1. Phtrang phcip diau khian gac ma SCR 

3.3.2. Phuatig phcip diau khian 60 chinh lieu 1 pha 

PWM 

CLOI, CLO2 

3.4. Phuang phap dreu Ichien cac b0 chinh ltru 3 pha 

3.4.1. Plurcrng phap cliau khian goc tner SCR 

3.4. Plutang phap diau khian 60 chinh btu 3 pha 

PWM 

3.5. flu heti On tap, bai tap 

itp dpng the phuang phap di8u Ichi8n cac cac be, 

chinh Itru tit phan m'em MatLab 

CL03, CL04, CLOS, 

CLO6 

[6- LT] 

(5 triat) 

Chuang 4. Dieu khien cac bit nghich In 

4.1. Cac b0 nghich km 1 pha 

4.2. Cac bo nghich km 3 pha 

4.3. Phucmg phap droll khien the 130 nghich km 1 pha 

4.3.1. Phtrang phap cliau khian PWM clan cut 

4.3.2. Phtrang phap cliatt khian PWM hrong cyt 

CLO I , CLO2 

[7-LT] 

(5  Ine0 

4.3.2. Phtamg phap diau khan PWM dai tra 

4.4. Phtrang phdp di8u khi8n the b0 nghich km 3 pha 

4.4.1. [Eau khian bo nghich btu 3 pha theo phtrang 

phcip PWM 



4.4.2. Diaz' khiln b0 nghtch hru 3 pha theo phuang 

phcip vector killing gian (SV — PWA4) 

4.5. Cau hen on tap, bai tap 

[8-BT] 

(5 triet) 

Ap dvng cac phucmg phap dieu khien cac b0 nghich CL03, CL04, CLOS, 

CLO6 km tren phAn mem MatLab 

[9-BT] 

(5 triet) 

Ap dung cac phuang phap dieu khien cho cac he 

th6ng sir dvng nhieu clang be dien tir ding suat tren 

phAn mem MatLab. 

Huerng dan lam bai $p Ian. 

CL03, CL04, CLOS, 

CLO6 

8. Dinh gil leet qua hue tfip 

SC dong thang 10 diem cho tAt ea cac hinh thirc danh gia trong hoc phAn. 

STT Hinh thiic danh 

gia 

Thu chi danh bala Thai diem CDR dui 

HP 

Trong 

St 

1 

Qua frinh 40% 

Bai tap ion Bai lam logic, khoa hoc; 

Narn bat dime cac vAn de 

có lien quan den thiet bi 

en tir ding nghiep, thi'et 

bi dien, thiet bi trong he 

thing dien Ming van ban 

clan cong suAt; 

Ap dung vá thiet ke dugc 

mach Ong lac vá mach 

dieu khien cho cac b0 

bien drii dien tir cong suAt 

de giai quyet thc vAn de 

kg/ thuat trong firth vvc ky 

thuat dien va Wang lugng. 

Buei can CLOI, 

CL02, 

CL03. 

2 Cuoi kj) 

Tie'u luan (bao gem: lam 

tieu 	luan, 	bao 	cao 	tieu Giao nhiem vv 

vao buoi cuoi; 

Bao 	cao 	tiAu 

luan 	vao 	ngly 

gAn yen lich thi 

dm nha trugng 

CL03, 

CL04; 

CLOS; 

CLO6 

60% 

luan, 	van 	dap 	cac 	nOi 

dung lien quan) 

Tieu 	luan 	cei 	cau 	trite 

logic, khoa hoc; 

Thiet ke dirge mach dOng 

lac NM mach dieu Ichien 



cho cac be bin dbi din 

dr cling suAt cla giai quyet 

cac vAn a ky thu4't trong 

linh vac ky thuat then va 

nang lac:rig. 

Ap dung cac phucmg phap 

dieu 	khien 	cac 	thiet 	bi 

din tir cong suAt de giai 

guy& cac van de ky thuat 

trong 	linh 	vgc 	din 	ter 

c8ng nghiep, thiet bi then, 

he theng then \fa n5ng 

lucmg. 

9. Dieing tin ve giitng Wen 

9.1. Clang vien 1 

- Ho va ten: D8 Van Cam 

Chirc danh, hoc ham, hoc vi: Tien si 

- Email: dovancan@qnu.edu.vn 	Dien thoai lien he: 0935253630 

9.2. Giiing via 2 

lig va ten: HuYnh Dirc Hoan 

Chirc danh, hoc ham, hoc PGS.Tien si 

Email: 
	 Dien tho4i lien he: 

10. Clic quy dinh chung 

Cam ket dm giang 

vien 

Giang thing Ice hokh giang day, ding de cucmg chi tiet hoc phAn va 

ding thin Itrong tik hoc, thtri gian quy (lath va sir clang dUng phuang 

thirc danh gia. 

You cAu cl6i vai hoc 

vien 

DOC tai lieu truk 6 nha; tham gia h9c day da, tac phong ding guy dinh; 

tich cgc, chit dong trong gia hoc, lam bai tap ve nha, lam tieu luan. 

Quy dinh ve tham clg 

hap hoc 

Trang phac theo quy dinh cua Twang, Khoa; tham gia hoc dimg gior; c6 

gido trinh, tai lieu mon hoc; khong lam viec rieng trong Ott h9c. 

Quy dinh ve hoc vg Nghiem titc, tap trung va tich cgc trao dot. 

Ck quy dinh khac Theo quy dinh chung cita Nha truong. 

That hien dung quy tAc img xir trong NM Throng 



BO GIAO MC VA DAC! TAO 	CQNG Hem XA HO! CHU NGHIA VIET NAM 
TIWONG DI HQC QUY NHON 	 Den  lAp —Ty. do — Hanh phac 

DE CU'ONG CHI TIET 
HQC PHAN: DIEU KHIEN SO 

MA hyc phAn: KDDS 505 

Ten tieng Anh: Digital Control Systems 

1. Th8ng tin chung v hyc phAn: 

- Ten h9c phan: Dieu khien s6 

MA h9c phAn: KDDS 505 
	

SO tin chi: 3 

Loai hpc phan: Bit buOc/tp chpn: Tv chgn 

Cac hpc phAn hpc [mere: khong 

Ck yeu cAu khk dOi voi h9c phan (nu c6): Khong 

Phan gier tin chi &Si vei ck hoat deng: 

+ Nghe giang thuyet: 35 tisk 

+ Lam bai tap tren lap: 10 1161 

+ Thao luan: 0 fiat 

+ Thpc hanh, thac tap: 0 tik 

Khoa php trkh hpc phAn: Ky thuat va Ding nghe 

Me' tã hyc phAn 

FIQC phan Dieu khien s6 dupe xay Ong cho cao hpc nganh Ky-  thuat din nhim b6 sung 

kin thac thuyet dieu khien ta dOng b di hpc. Eipc phan nay giap cho hpc vien trien khai cac 

thiet ke sang lap trinh img dpng. NOi dung chinh cüa hpc phAn la pile!) bien del z trong dieu khien. 

Hoc phAn trang bi ky nal-1g xay clang he phlrong trinh sai phan dO hgc vien hien Uwe tiremg tir 

duly& den thpc t6. Bang kat qua that hien ten Matlab de kiem tra 15' thuyet dieu khien so, hpc 

vien xay dung tir khau thiet k'e den that nghiem tren phan mem va tren thiet bi phimg thi nghiem. 

Myc tieu ciia hyc phAn (k5/ hieu COs) 

Klan that 

+ C01: Nam bat dupe phdp bien MI z nit each it rang; 

+ CO2: Xay dung duct ck bithc thiet ke met be dieu Ichien s6; 

+ CO3: CO kha nang phan tich, danh gia meg he thong die'u khien so; 

Ky nang 

Biet dupe cac bade trien khai dupe m6 hinh thuyet sang that nghiem; 

Ap dpng xay duct mo hinh hoa teen nen Matlab cho met he thong di'eu khien se; 

Mire tp ehit va trach nhiem 

+ C06: Tao tinh nhan that v'e hoc phAn tir do phat trien cac ang dung dieu khien s6 trong thac 



tien. 

4. Chuan dAu ra 	hyc phAn  (kS,  hieu CLOs) 

H9c phan (long geop cho chuan dAu ra cila chucrng trinh dao tao (k$,  hieu PLO: Program learning 

Outcomes) theo mat dO sau: L = Mc thAp; M = Mcrc trung binh; H = Mc cao 

Mc tiou 

hoc 

phAn 

(COs) 

ChuAn dau ra hoc phAn (CLOs) ChuAn dAu ra 

CTDT (PLOs) 

Mix dO 

(tat dugc KS,  hi eu MO ta 

Man thirc 

CO1 CLO1 HiAu *rang phap dieu khiAn s6 trong 

mien z 

PLO2 hit 

CO2 CLO2 Biet de thiet kA mOt be' diAu khiAn s6 PLO3 M 

CO3 CLO3 TriAn khai dr mo hinh 15,  thuyEt sang thuc 

nghiem 

PLO3 L 

Ky nang 

CO4 CLO4 Phan tich, danh gia miat he th6ng diAu 

khiEn só 

PLO4 iv 

CO5 CLOS Ap dung mo hinh boa tren nEn Matlab 

mot no th6ng dieu khiAn s6 

PLO5 ?A 

Mirc tu chit va trach nhiem 

C06 CLO6 Tu nhan thirc ye' hoc phAn tit do Oat triEn 

cac Ung dung diEu khiAn s6 trong dux 

tign. 

PLO8 

PLO9 

tvi 

5. Tai 1iu phye nal mon hgc 

Giao trinh chinh: [1] Lai Khac [Al, Diiu khian so, nha xuAt ban Khoa hoc icsi 

thuat, 2012 

Tai lie'u tham khan: NguyAn Thanh Son, Giao trinh cliau khian so ting dung, Nha 

xuAt ban BK Ha N0i, 2008. 

Quang Ng.Ph., MATLAB & Simulink dimh cho Icy sic dial.' 

khian it clang. Nha xuat ban K1-I&KT, 2004. 

Cac loai hoc lieu khac: PhAn mem Matlab-Simulink 

Web: http://ftt.edu.vn/ 

6. Phtrang phap, hinh that ni chat day hce 



Phtrang 014, hinh 

thirc tä chin day hyc 

Myc dich OR caa HP dat dirge 

Dien giang Cung cap cho nguai h9c he dieing kin 

thirc IS,  thuyet ye dieu khien s6. 

CLOI, CL02, CLO3 

Dam thoai, vAn dap Th8ng qua viec trao del gitta giang vien 

va nguai 1-19c de giai quyet the van de 

chua clugc sang t6 trong mon h9c. 

CL02, CLO3, 0L04, 

CLO5 

Lam viec nh6m, BE tap Glop cho ngueri h9c thyc hanh Von phan 

mem nham ciing c6 kien thdc 1ST thuyet vã 

kg nang nghe nghiep. 

CLOS 

Nghien dm bai h9c Sir dyng kin thirc h9c phan de phat trien 

ck nghien ciru Ichoa h9c. 

CLO6 

7. Kt hottch giing day chi filet 

Buiii hue Ni dung CDR hyc plidn 

LT] 

(5 tie) 

Chircrng 1. 	PHEP BIEN DOI Z 

1.1. Giai thieu dieu lchien s6 

1.2. Bien di z 

CLO I 

LT] 

(5 tiet) 

Chuang 2. HAM TRUYEN DAT Ht: THONG DIEU 

KHIEN SO 

	

2.1 	He thang ha 

	

2.2 	He thang kin 

CLO2 

[3 - LT] 

(5 tiet) 

Chuang 3. DAC TINH THOI GIAN 

	

3.1 	Quan he mi'en se z va mien red rack 

	

3.2 	Xay dyng dc tinh th6i gian bang phuang 

phap de quy 

	

3.3 	Thuat toan lap trinh 

CL02, CLO3 

[4-LT] 

(5 fiat) 

Chuang 4. TINH ON DINH DIEU KHIEN SO 

	

4.1 	Dinh nghia On dinh 

	

4.2 	Dieu kin 6n dinh 

CL02, CLO3, CLO4 

[5-LT] 

(5 tiet) 

	

4.3 	Tien chuAn eon dinh 

	

4.4 	Sal tech finh 

CL02, CLO3, CLO4 

[6-LT] 

(5 ti'et) 

Chuorng 5. THIET ICE BO DIEU KHIEN SO 

5.1 	Mo hinh sti hod he thong 

CL02, CLO3, CLO4, 

CLOS 



5.2 	Xay dung be dieu thin se 

[7- LT] 

(5 tiet) 

Chuang 6. 	MO HiNH HOA HE.  THONG DIEU 

KHIEN SO 

6.1 Xay dung bai toan dieu thin se teng twat 

CL02, CL03, CL04, 

CLOS 

[8 -BT] 

(5 tie° 

6.2 Xay dung bai toan tren Matlab CL02, CL03, CL04, 

CLOS, CLO6 

[9 -BT] 

(5 fiat) 

6.3 Mo pheng he dieu dieu khien se tren thi'et bi Oen 

cling tai PIN 

CL02, CL03, CL04, 

CLOS, CLO6 

8. Dinh gia kA qua h9c tp 

Sir dung thang 10 diem cho tAt ca cac hinh thdc danh gia trong h9c phen. 

STT Hinh that danh 

cr t,ia 

T 	 Arai chi dinh ai 0 Thai di'Ctin CDR ciia 

HP 

Tiling 

SS 

1 
0 lid trinh 40% 

Thant gia cac bu8i h9c va 

tham gia trao dhti, thao hien 

Tart ca qua 

trinh 

CLOI — 

CLOG 

3 Cuni k; 
Viet bao cao clang tieu luan 

nei dung h9c Olen 

Kt 	thilc 

hgc Olen 

CLO1 — 

CLO6 
60% 

9. Thong tin ve giang vien 

9.1. GiUng vien 1 

I-19 va ten: D8 Van Can 

- Chive danh, hoc ham, hoc vi: Tien sr 

Email: dovcancanQcmu.edu.vn  Dien thoai lien he 0935253630 

9.2. Giiing vien 2 

H9  va ten: Doan Dim Tung 

- Chirc danh, hoc ham, lutc vi: PGS. Tian si 

Email: 	Dien thoai lien he: 

10. Cac quy dinh chung 

Cam ket cilia giang vien Du dung nOi dung, dung tin dO h9c phAn. 

Yeu eau d'ei vai hoc vien Tham gia day du cat buoi thuc hanh 

Quy dinh ve tham du lap hoc Di hoc 80% se tiet1S,  thuyet trer len 

Quy dinh ve hoc vu Thkrc hien theo quy dinh Ichoa va giang vien. 

Cac guy dinh khac Theo guy dinh cUa truang 



BO GIAO DVC VA DA0 TAO 	ONG HOA XA HQI CHCJ NGHiA VItT NAM 

TRIRING DAI HUIC QUY NHON 	 Dec lp — T do — Hanh pinic 

DE CU'ONG CHI TIET 

HQC PHAN: Tinh toin phan tich he thiAng di'en 

MA h9c phtm: KEIPT 507 

Ten tieng Anh: Power system analysis 

1. Thong tin chung ve hoc phtin: 

Ten hoc phan: Tinh toan phan tich h theng dien 

MA hoc phan: KDPT 507 	 S6 tin chi: 3 

- Loai h9c phAn: Tu than 

- Caz h9c plan hoc truot: Khong 

- Cac yeu cAu khac dbi v6i hoc phan Mau c6): !Chong 

- Phan gio tin chi CI6i vori cac haat deng: 

+ Nghe giang 19 thuyet: 30 ti6t 

+ Lam bai tap tren lap: 15 tick 

+ Thao luan: 0 tiet 

+ Thirc hanh, thuc tap: 0 ti6t 

Khoa plitt trach hoe phAn: Kr/ thuAt va Cong nghe 

MO tã h9c phan 

HOC phAn trang 131 cho nguoi hoc nhang phuang phap tinh Man phan tich cac h th6ng dien 

phirc tap c6 nhieu cap dien áp, co nhieu nha may then, tram bien áp, duang day, thiet 61 

FACTS,... Cac phuang phap tinh toan trao km Ong suAt, phuong phap tinh toan t6i tru c6ng 

suatt phat cOa cac nha may dien, pit tich Em dinh h theng then co tich hgp cac nguen dien gio, 

dien mat Si. Cac kien thirc nay gop phAn nang cao ky nang tinh toan phan tich cim ngubi hoc 

thong qua viec sir dung cac ding cu phAn mem mo phong chuyen dung clei vai h'e tilting then. 

Muc tieu ctia hec phAn (14 hien COs) 

Kien thirc 
COI: Hieu dirge cac khai niem ve he thong dien phirc tap c6 tich hop cac clang ngutm 

nang lagng tai tao cling nhu cac thiat 131 FACTS. 

CO2: Ap dung dirge cac phuang pilaf) tinh toan trao km ding suAt, phuorng phap tinh toan 

t6i au cOng suAt phat cüa cac nha may va phuang phap tinh toan ngin mach dei trod cac he 

thong dien phirc tap. 

KST' nang 

+ CO3: Nang cao rang Itrc hinh thanh 9 turang tinh toan phan tich he Meng then. 

Sir dung thanh thao &Ong cui phAn mem mo phong he thong dien. 

CO kha nang phan tich daub gia On thnh he thong dien phirc tap. 

Mire tu chü va trach nhiem 



Hiatt dirge tAm quan trong caa mon hoc trong linh vire he' thOng dien va nang cao 

trach nhiem ciao dire vã nghe nghiep. 

CO kha nang cap nhat kin thirc; c6 tinh than hgc hoi, cAu tien trong hgc tap va 

nghien can, hinh thanh nang hrc tis h9c va tv nghien dm. 

4. ChuAn du ra ctia hne. phAn (k9 hieu CLOs) 

Mvc tieu 

hgc phan 

(COs) 

ChuAn (tau ra hoc phan (CLOs) 
,:i Chuan dau ra 

CTDT (PLOs) 

Mdc dO 

ctat 

duce 
K9 hieu Me tá 

Kien thirc 

CO 1 

CO3 

CLO1 Hieu dune cac khai niem lien quan den he 

thang then phirc tap 

PL02, PLO3 M 

COI 

CO3 

CLO2 Hiau dugc 9 nghla vat 19 vã each thiet lap 

mo hinh h6a cac phan tit trong he fitting 

dien 

PL03, PLO4 M 

CO2 

CO3 

C04 

CO5 

CLO3 Van thing cac kien fink da hoc trong xac 

dinh, phan tich van de, Iva chgn each giai 

quyet, phan tich ket qua theo deli chuan 

nganh 

PL05, PL06, 

PLO7 

H 

CO2 

CO3 

C05 

CLO4 Van dung kien that da hoc trong tinh toan 

phan tich he theng dien phfrc tap co tich 

hop dien gie, dien mat treri 

PL03, PL04, 

PL011, 

PL012 

H 

K9 nang 

CO2 

CO3 

C04 

CO5 

CLOS Ap dung cac kien thirc da hoc trong ?cab 

dinh, phan tich van de, Iva chon phucmg 

an nang cao chat lugng then áp trong 

PL04, PL05, 

PL06, PLO7 

H 

mang then 

Mix tv chn va trach nhiem 

CO I 

CO2 

CO6 

CLO6 Nhan thfrc dirge tam quan trgng &la mon 

hoc tinh toan phan tich h'e tilting dien 

trong cong trinh thvc te, tir do kien tri hoc 

tap, yeu thich nghien eau, giai quyet cac 

vAn a thvc tin trong he thang dien phirc 

tap 

PL08, PLO9 M 

COI 

CO2 

CO7 

CLO7 Hieu dirge tam quan trong dm qua trinh 

truyen tai, phan phei vá cung cAp then 

nang trong dai s6ng, tir dO hinh thanh 9 

tittle trach nhiem nghe nghiep 

PL08, PLO9 M 

5. TM HO phyc vy men hur 

Gido trinh chinh:  Hadi Saadat, Power System Analysis, 3rd Edition, 2011 

Tai lieu tham khao:  Md. Abdus Salam, Fundamentals of Electrical Power Systems 



Analysis, Springer, 2020 

[3] 

	

	Nasser Tleis, Power Systems Modelling and Fault Analysis: 

Theory and Practice, Nesser Tleis, 2020 

Cao loai hoc lieu khk: Phan mem PSSE, Powerworld 

Phirang phfip, hinh thut to ant dig hoc 

Pluro•ng phap, hinh 

thilt to cherc dny hoc 
Moc dich 

CDR cfia HP dnt 
dirge 

Dien giang Cung cap cho nguai hoc he thOng kien Mc 

nEn tang dm mon hoc mot ckh khoa hoc, 

logic. 

CLOI, CL02, CL03, 

CLOS, CL06, CLO7 

Dam thoai, vAn dap Thong qua viec giai dap giCra giang vien va 

nguad hoc d'e giai guy& cac nOi dung, kin 

[hire, bai toan trong tan hoc 

CLOI, CL02, CL03, 

CLOS, CL06, CLO7 

Bai tap Glop cho ngtroi hoc áp dong cac kien thirc 

vao viec tinh tan, thiet Ice cac he th6ng 

then, tir do nam yang kien that dA hoc va 

phat then kha nang to hoc dm nguiri hoc 

CLO I, CL02, CL03, 

CL04, CLOS, CLOG, 

CLO7 

Nghien ciru bai hoc Gift]) cho nguai hoc tang cuOng nang loc to 

hoc, to nghien dru, rut ra kat kik 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Ke honch gifing de chi tiet 

BuAi hoc Ni dung CDR hoc phAn 

BuAi 1 
5 fiat 

Chiron 1. MA hinh He cac phan tit trong he th6ng then 

LI. Ma clAu 

1.2. MO hinh toan hoc ctla cac phan tt:r 

1.3. He dun vi trong d6i 

CLOI, CL02, CLO3 

Bu6i 2 

5 ti6t 

Chirovg 2. Cfic phuang phip tinh thin che dti xfic lfip 

trong he thAng dien 

2.1. MO: au 
2.2. He phucmg trinh tinh toan CDXL 

CL04, CLOS, CL06, 

CLO7 

Bu6i 3 

5 tiet 

Chuung 2. Cfic pluming &lap Unit Wan the di) xfic Ifip 

trong he tilting dien Map Ilzeo) 

2.3:  Phucmg phap lap Gauss - Seidel 

2.4. Phuang phap lap Newton - Raphson 

CL04, CLOS, CL06, 

CLO7 

Buoi 4 

5 tiet 

Chuang 3. Phan IA ti irti cling suAt trong 4, thAng 

dien 

3.1. Mos d'Au 

3.2. Toi uu Ichong xet den cac rang bilk 

3.3. TM tat có xet den cac rang buk 

3.4. Chi phi van hanh dm nha may nhiet dien 

CL04„ CLOS, CL06, 

CLO7 

Burn5 Chirang 3. Phan 	hotfii irti cOng 	suAt trong he thong CL04, CLOS, CL06, 



5 tiet dien (nip theo) 

3.5. Phan 13,6 t6i tru cong suAt be qua Mn thAt vi the giai 

Ilan cong suAt dm may phat 

3.6. Phan 136 toi tru cong suAt bar qua ten thAt va ce tinh 

den the giari han ding suAt dm may phat 

3.7. Phan be t6i tru tong suAt co xet den Mn thAt 

3.8. Xac dinh cong Mac tinh tam thAt khi giai bai man 

phan b6 ted tru &mg suAt 

CLO7 

Buei 6 

5 tiet 

Chtrotg 4. Sir clang ma tran tang tr& nut tinh tom n 

norm mach ha pha di xtirng 

4.1. Mar dau 

4.2. Ngnn mach ba pha et& xfrng 

CL04, CLOS, CL06, 

CLO7 

Buei 7 

5 tiet 

Chtro.ng 4. Str clang ma tran tang trii• nut tinh than 

ngin mach ha pha dai xtrng (trip theo) 

4.3. Tinh toan ngan mach dung ma tan tOng trar nut 

4.4. Cac phucrng phap xay dung ma trail tang tr.& mit 

CL04, CLOS, CL06, 

CLO7 

Buoi 8 

5 tie't nga 

Chtro-ng 5. Sir dung ma tran t8ng trir nut tinh than 
4  n mach kh8ng deli xtrng 

5.1. MO dAu 
5.2. Ngan mach mot pha cham dAt 

CL04, CLOS, CL06, 

CLO7 

BuOi 9 
5 tiet 

Chuang 5. Sir clang ma trait tOng tr.& nit tinh toln 

ngin mach kh8ng dai xUng Nap theo) 

5.3. Ngin mach hai pha (thong cham dAt 

5.4. Ngin mach hai pha cham dAt 

CL04, CLOS, CL06, 

CLO7 

8. Dinh gil ket qua hoc tap 

STT Hinh thirc &filth 
gia 

Tian chi danh gil Thai diOm CDR dm 
HP 

Trang 
so 

1 Quti trinh 30% 

Bai tap larn 

Thao luau 

Thirt halt 

Kim tra giCra ky Hoc vien lam 1 bai kiem tra: 

Tieu chi danh gia bai kram 

tra la aura hien tinh toan 

phan tich met he Meng din 
cho truck &mg theo yeu cAu 

da (tat ra 

Buei cu6i CL04, 

CLOS, 

CL06, 

CLO7 

2 Cud/ Icfr Tieu Man 
Theo Itch 

trueng 

 

 

CLOS, 

70% 



CL06, 

CLO7 

9. Thong tin ye gifing vien 

9.1. Clang vien 1 

- H9 va ten: Ng8 Minh Khoa 

Chirc danh, hoc ham, h9c vi: PM gide. six, Tien sr 

Email: ngominhkhoa(@,onu.edu.vn 	Dien thoai lien he: 0988371737 

9.2. Clang lien 2 

- H9 va ten: Le Tuan HO 

- Chut daub, h9c ham, h9c vi: Tien si 

Email: letuanhoAqnusedu.vn  
	

Dien thogi lien he: 0981273279 

10. Cac quy dinh chung 

Cam ket cua giang vien Dam bao clang nOi dung, clang lich day vã diang 

phuung tithe clanh gia. 

flu cAu doi vdri sinh vien Tich cue, chit dOng trong h9c tap. 

Quy dlnh ve tham du lop h9c Di h9c dOng gits, !thong lam viec rieng trong gier h9c. 

Quy dinh ve hanh vi trong lop h9c Tap trung va trao deli sad not 

Quy dinh ve h9c vp Theo guy dinh dm nha truerng. 

Cac guy dinh khk 



BO GIAO DIJC VA DA0 TAO 	ONG HOA XA HOT CHU NGH1A YE:a NAM 
TRUONG DAI HOC QUY NHON 	 DO  lap — Ti. do — Ranh phtic 

BE CIAING CHI TIET 

1-1QC PHAN: CAC PHUONG PHAP Dv BAO TRONG HE THONG DICN 

Ma hyc phan: KTDB 509 

Ten tietng Anh: Forecasting methods in power system 

1. Thong tin chung vO bye plan: 

- Ten hoc phan: Cac phuang phap clu bao trong h thang dien 

- Ma hoc phAn: KTDB 509 	S6 tin chi: 03 

Loai h9c phAn: tr chon 

- Cac h9c phAn hgc trugc: 

Cac yeti cu khac dei voi hoc phAn (nett c6): 

Phan gi6 tin chi dai vgi cac hoat dOng: 

+ Nghe giang 1 thuyet: 30 tit 

+ Lam bai tap ten lap: 15 tiet 

+ Thao luau: 0 tiAt 
+ Thac hanh, thac tap: 0 tit 

- Khoa php trach h9c phAn: Icy that va Cong nghe 

MO ta hyc phan 

Hyc phAn Cac phuang phap da bao trong h thOng dien së trang hi cho ngugi hoc nhang kien 

thac thuOc hai phAn chinh v van de dg bao trong h thong dien. PhAn thir nhAt se" gigi thieu ve 

du bao phu tai va gia then. Trong phAn nay, hgc phari së trinh bay t6ng quan ve.  thi timing dien 

phac tap, sr kin cach dien v phi tai va gia dien, mo hinh va du bao phi tai dien, va mô hinh va 

du bao giá dien. Phan tha hai sê giai thieu ve rig bao nang lugng tai tao veri cac kin thirc ve cac 

nguy8n tac càa khi tu va da bao died tiet bang se, da bao nang lugng gig, cac mo hinh toan hoc 

cho du bao nang lugng mat trgi Mi tru, chs bao ngan han nAng lugng mat treri daa tthn anh ve 

tinh, cla bao nang lugng s6ng, dir bao dO bin thien hang gig ciia phat dien gig va clac diem sai 

du bao va dinh chuan cita da bao nang lugng tai tao. 

Myc tieu cüa liqe phAn (ky hieu COs): Trang bi cho ngugi hoc 

Kin [Ink 

+ C01: CO cac kin thirc nn tang vedir bao phu tai va gia dien trong thi twang dien phi:re 

tap 

+ CO2: CO cac kin that nn tang ve du bao Elan Itrong tai tao 

Ky nang 

+ CO3: Co kha nang ap dung cac phuang phap da bao vao trong du bao gia dien, phy tai va 

rang lugng tai tao  trong thuc t6. 



CO kha nang tang hap vã phan tich de giai quy& cac vAn d ve di; bao trong he 

Meng dien va cac dang nang [mpg tai tao 

- Mgt tkr cha va trach nhiem 

Co kha nang ta cap nhat kin thee de thich nghi va dinh hueng cho ngthei khac 

trong giai quyet cac van cl&' mei trong Ruh vim chi bao trong he' thOng dien vã nang lugng tai 

tao 

4. Chuin (fan ra cüa h9c phan (k9 hieu CLOs) 

Hoc phan &long g6p cho chuan dau ra cim chucmg trinh dao tao (Icy hieu PLO: Program learning 
Outcomes) theo mut dO sau: L = Mec thap; M = Met trung birth; H = Mgc cao 

Mite tieu hoc 

phan (COs) 

Chuan dAu ra hoc phAn (CLOs) Chuan dau ra 
CTDT (PLOs) 

Mee do 
dat dugc K9 hieu M8 tã 

Kien thirc 

CO! CLO1 Van ching cac kien thee ve dg bao 
trong dir bao pip tai Nth gia then 
trong MI twang then phirc tap 

PLO2 m 

CO2 CLO2 Van dung cac kin thirc ve dg bao 
trong dir bao cac dang nang lugng 
tai tao 

PLO2 M 

Kyl nang 

co 1 

CO2 

CO3 

CLO3 
Van dung cac kin they ve dg bao 

• 
trong lop luan va giai quyet van de 

PLO5 m 

CO 1 

CO2 

CO3 

CO4 

CLO4 'Peng hop dugc ?ac  giai phap ky 
thuat de giai quyet cac bai toan chi.  
bac) trong he th8ng dien va nails 
lugng tai tao 

PLO2, PO4, 
PL05, PLO7 

H 

Mug tr chit va trach nhiem 

CO5 CLOS Thich nghi'  ticdinh hueng va hueng - 	 • 
dAn ngueri khac tg cap nhat cac kien 
thee mei trong Ruh vim dir bao he 
thong dien vã nang lugng tai tao 

PLO8 M 

5. Tai liCu phnc vy mon luic 

Giao trinh chinh: RafaV 	Weron, 	Modeling 	and 	Forecasting 
Electricity Loads and Prices: A statistical approach, John Wiley 
& Sons, 2006. 

Georges 	Kariniotakis, 	Renewable 	Energy 
Forecasting: From Models to Applications, Woodhead 
Publishing, 2017.  

  



Tai lieu tham khao: JoAo 	P. 	S. 	CatalAo, 	Electric 	power 	systems: 	Advanced 
forecasting techniques and optimal generation scheduling, CRC 
Press, 2012. 

Cac loai hoc lieu khac: Ck bai bao khoa hoc lien quan den hoc phAn 

Phtrang phtip, hinh that te chirc dny hoc 

Phicang phap, hinh thirty ta 
chtic dny hoc 

Whim dich CDR cila HP tint duvc 

Dien giang Cung 	cAp 	cho 	ngutri 	hoc 	he 

thong kin thk nn tang dm h9c 

phAn mot ca.& khoa hoc, logic. 

CLOI, CLO2 

Dam thoqi, vAn dap Thong qua viec giai dap giCra giang 

vien va ngutri hoc a giai quyat cac 

nOi dung, kian thtic, bai toan trong 

hoc phAn 

CL03, CLO4 

Nghien dm khoa hoc Gnat) cho nguai hoc tang cueing 

nAng lye hr hoc, tu nghien cat', nit 

ra kat luan 

CLOS 

Ka ho4ch giang tiny chi tiet 

Buti hoc Nei dung CDR hnc 
Olin 

Buei 1 Chwong 1. Thi trutig din phut tnp CLO1 

(3 tiat) 1.1. Tu do him 

1.2. Thi twang 

1.3. Chau Au 

1.4. Sac MSr.  

1.5. Oc va New Zealand 

Chico/1g 2. Sty kin cach dieu Ire phy Cal va gin din 

2.1. Gioi thieu 

2.2. TAng gia 

2.3. Tinh thtri vu 

2.4. Phan tich theo liana 

2.5. Dao chiau trung birth 

2.6. Phan bli gia dien 

Tv hoc 411 nha 

Ngutri hoc On $p cac kin tithe da hoc 



Ngueri_hoc chuAn bi cac bai bao khoa h9c de trinh bay theo so 
htving dan Gila ngued giang day 

Ban 2 

(3 tit) 

Ngugi hoc trinh bay cac bai bao khoa h9c CLO I, 
 
 

CLOS 

Chwang 3. 1V16 hinh va do bao pito till din 

3.1. Gigi thieu 

3.2. Cac yeu to anh Ming den mo hinh pho tai 

3.3. tOng quan cac pinning phap chra gen tri tue nhan tao 

Bai Cap 

Tir 119C tgi nha 

Ngtrai h9c On tap cac kin thgc dA hoc 

Nguai_hoc chuan bi cac bai bao khoa h9c de trinh bay theo so 
huerng clan dm nguai giang day 

Buhl 3 

(3 tit) 

Nguiyi hoc trinh bay ck bai bao khoa hoc 

Chtrang 3. Me hinh \fa dt, btio pity (al din (tip theo) 

3.4. Cac phuarig phap th6ng ke 

Bei tap 

Tic hoc tgi nha 

Nguai hoc On tap cac kien thdc clA hoc 

Ngtrai_hgc chuAn bi cac bai bao khoa h9c de girth bay theo so 
huErng dan dm ngubi giang day 

CL01, 
 
 

CLOS 

BuOi 4 

(3 tit) 

Nguoi hgc trinh bay cac bai bao khoa hoc 

Chtrotg 4. Mo hinh vã thy bao gilt (lien 

4.1. Ojai thieu 

4.2. Tong quan ve cac phuang phap mo hinh 

4.3. Cac phuang phap thong ke va do bao gia 

4.4. Cac me hinh dinh hung va dinh gia phai sinh 

Bai tap 

Ty. Itpc tgi luta 

Ngutri hoc on tap cac kien thire da he 

trinh bay theo s Nguti_hoc chuAn bi cac bai bao khoa hoc a 	o 
huong dAn dia ngueri giang day 

CLOI, 
 
 

CLOS 

BuOi 5 

(3 tie) 

Nguai hoc trinh bay cac bai bao khoa hoc 

Citrons 5. Cie nguyen tic ctia khi tuvng va dty bao thiri tiet 
bang so 

5.1. G161 thieu ve khi Mang cho do bao Mang lugng tai tao 

5.2:  DR lieu quan sat va clang boa thanh cac mo hinh do bao thEri 
net bang sO 

5.3. ThiEt lap &Au hinh do cloan HIM ti6t theo nhu cAu con vAn de 

CL02, 
CcIL0043, 

CLOS 



5.4. Hatt xit IY 

Ty. h9c t9i filth 

Ngued hoc on tap cac kin tilde da hoc 

Ngueri_hoc chuAn bi cac bai bao khoa hoc de trinh bay theo sir 
huong dan dOa ngtroi giang day 

Buei 6 

(3 tit) 

Nguen hoc trinh bay cac bai bao khoa hgc 

Chuang 5..Ctie nguyin tic ena khi ttnyng WI dty bao thin tiEt 
bang sil (trip theo) 

5.5. Dv bao theo xic suAt 

5.6. Lap Ice hoach xac thirc 

5.7. Dv bao tiled tiec t nhu mat vAn a vE &Cr lieu lam 

5.8. Cac phucmg phap do ltremg nang lugng gio dim tren vin 
tharn mat dat 

Tic hoc tyi nha 

Ngtred hoc on tap cac kin thirc da h9c 

CL02, 
Ccle043: 

CLOS 

Ngtrad_hoc chuan bi ode bai bac) khoa hoc de trinh bay theo sir 
huong d'an caa ngutri giang day 

Buei 7 

(3 tiEt) 

Ngtrai hoc trinh bay cac bai bao khoa hoc 

Chuang 6. Dty bao nang Itrvng gio 

6.1. Ojai thieu 

6.2. Cac ma hinh chwii alai gian 

6.3. Mo hinh khi tuong 'Jai vat du bao nang Luang gi6 

6.4. Cac ma hinh dir bao nean han vai NWP 

6.5. Cac ma hinh nang cap 

Bai tap 

Ty. hpc /pi nha 

Ngtred h9c On tap cac kin thirc da h9c 

Nguai_hoc chuan hi cac bat bao khoa hoc d'e trinh bay theo six 
huong clan dm ngtreci giang day 

 
 
 

CLOS 

Bu6i 8 

(3 tit) 

NguOi hoc trinh bay cac bat bao khoa hoc 

Chuang 6. thy Ho nAng 'iron gio (tip theo) 

6.6. Dv bao kh6ng gian-theri gian 

6.7. Dv bao clO bin dal 

6.8. Dv bao cla bin thien 

6.9. DO bat dinh caa dir bao con suAt 06 

Bai tap 

Ty' hpc t9i nha 

Nguad hoc On tap cac kin thirc da hoc 

 
 
 

CLOS 



Ngutd_h9c chuan bi cac bai bao khoa hpc de trinh bay theo su 
huang dan dm ngtrai giang day 

Bu6i 9 

(3 tiet) 

Nguai hoc trinh bay cac bai bao khoa h9c 

Chuang 7. Cie mil hinh than hgc cho dty Ho nang ltnyng inlat 
triri ttii wit 

7.1. Giari thiau 

7.2. Cac phuang phap h6i guy 

7.3. Cac ky thuat tri tua nhan tao 

7.4. Cac ha thong lai 

7.5. TOng gum cac nghien eau ve du bao nang lugng mat Si 

Sal tap 	. 

Ty.  Itpc tgi tine 

Ngtred h9c On tap cac kin thirc da hpc 

Ngtrai_hQC chuan bi cac bai bao khoa h9c da trinh bay theo sr 
twang dan dm ngtrai giang day 

 
 
 

CLOS 

Buhl 10 

(3 fiat) 

Nguai hoc trinh bay cac bai bao khoa h9c 

Chuang 8. Dtt Ho ngan Intn !fang luvng In4t &el dip trill firth 
q tinh 

8.1. Gied thiau 

8.2. Thu 116i birc xa mat trill van ba mat tit ve tinh khi tuang dia 
tinh 

8.3. Cac phuang phap lchac nhau dung cho du bao Oa teen va 
tinh 

Bai tap 

Tic hoc tgi nItti 

Nguai h9c on tap cac kian thirc da hpc 

Ngtrai_h9c chuan bi cac bai bao khoa hoc da trinh bay theo sr 
huong dan cita nguai giang day 

 
 
 

CLOS 

BuOi 11 

(3 tiat) 

Nguai h9c trinh bay cac bai bao khoa hoc 

Chtrong 9. Dty bio thing luvng song 

9.1. then thiau 

9.2. Dac diam cila da lieu 

9.3. MO hinh vat 19 

9.4. Cac mo hinh tilting ke va chuiii then gian 

Bai tap 

Ty' 119C titi nha 

Ngtroi hpc On tap cac kien thirc Cla hgc 

Ngtrgi hgc chua'n hi cac bai bao khoa h9c a trinh bay theo sr 
huang an cOa ngtrai giang day 

 
 
 

CLOS 



BuOi 12 

(3 tiet) 

Nguoi hoc trinh bay cac bai bao khoa hoc 

Chitung 9. Dy• blo nang luvng song 

9.5. Vat 15/ so voi thang k8 

9.6. Cac b(5 chuy& dal nang lugng song 

9.7. MO phong cac trang trai song 

Bai tap 

Try hgc tyi nita 

Nguai hoc On tap cac kin thirc da hoc 

Ngueri lice chuan bi cac bai bao khoa hoe de trinh bay theo str 
hiking dran elm ngueri giang day 

 
 
 

CLOS 

Bu6i 13 

(3 tie) 

Ngueri hoc trinh bay the bai bar) khoa h9c 

Chtrong 10. Ow bao do bin thien hang gar cita phat din gio 

10.1. Gidri thi8u 

10.2. Nguy8n nhan khi tugng dm str bien thion gie theo gia 

10.3. Quan sat dO bin that gio theo gib 

10.4. Dv MO dO bin thi& din gio 

10.5. Twang quan giCra cae dao dOng giO tai cac vi tri phan 66 
theo khong gian 

10.6. Sir dung the thOng tin bin thien gio de cal nen van hanh 
va lap ke hoach tha trang trai gio 

Bhi tap 

lir hgc tgi nItit 

Ngtroi hoc On tap cac kien thirc rid hoc 

Ngu&i_hoc chuan bi cac bai bao khoa hoc de trinh bay theo sr 
hiking dan ena ngtrai giang day 

 
 
 

CLOS 

Buot i 14 

(3 tie° 

Ngtrai hoc trinh bay cac bai bao khoa hoc 

Chirong 11. Dc diem sal so dty bao va dinh chuan efia dy• bin 
nang luvng tai to 

11.1. Ojai thieu 

11.2. Dim quy chuAn ANEMOS 

11.3. Diem quy chuAn WIRE 

Bai tap 

Ty hgc tgi dui 

Nguni hoc On tap cac kin thirc da hoc 

Ngtrai hoc chuAn bi cac bai bao khoa hoc d trinh bay theo sir 
huOng dan cilia nguai giang day 

 
 
 

CLOS 

BuOi 15 

(3 tie° 

Ngtroi hoc trinh bay the bai bao khoa hoc 

On tap 

CLOS 



8. Danh gia kat qua h9c tap 

Sir dung thang 10 diam cho tAt ca cac hinh thac danh gid trong h9c phAn. 

STT Hinh that 
dant, gia 

Tien chi dinh gia Thai dim CDR oh 
HP 

Tr9ng 
se 

1 

QS  /rink 

Thai gian tham du buei h9c; Tinh 

chit deng, mac de tich cue dm 

ngueri hoc 

*Ngued h9c trinh bay cac bai bao 

khoa h9c theo quy dinh dm giang 

vien phti trach giang day. -Tien chi 

danh gia bai bao cao: dUng nei dung 

da pit cong, trinh bay tot va am 

hiau vAn da 

Trong 

Man 	be 
, 

h9c 	qua 

trinh 

CLO I , 

 

 

 

CLOS 

30% 

2 Citei kj, 

Thi 	ket thoc 119c phan; Hinh thac 

thi: tieu luan; Tieu chi danh gia: 

dung Wei dung da phan cong, trinh 

bay Mt va am hiau vAn da 

Theo 

quy dinh 

dm nha 

tnrang 

CLOI, 

 

 

 

CLOS 

70% 

9. Thong tin va' giang vien 

9.1. Ciang vien 1 

- HQ va ten: Le TuAn He 

Chire danh, hoe ham, hoc vi: Tian sl 

Email: tuanhole@qnu.edu.vn  Dien thoai lien he: 0981273279 

9.2. Giang vier' 2 

- 1-19 va ten: HuYnh Dire Roan 

Chi:re danh, hoc ham, hoc vi: PIM giao su, Tian sl 

Email: huvnhduchoanQqnu.edu.vn  Dien thoai lien he: 0935024689 

10. Cac uuv dinh chain 

Cam kat cila giang vien Dam bao dung n'ei dung, dung lich day va dung phuong thirc 
danh gia. 

Yeu cAu &it voi ngtrai hoc Tich cut, chit (tong trong h9c tap. 

Quy dinh va tham du lap hoc Di hoc dung gia, Icheng lam viec Hang trong gier h9c. 

Quy dinh va hoc vu Tap trung vá trao dm soi not. 

Cac quy dinh khac 



BO GIA0 DIJC VA DAD TAO 	CQNG HOA XA HQ! CHO NGHIA VItT NAM 

TIWONG DAI HQC QUY NHON 	 Dec  Tap — Tkr do — Hanh ph& 

BE CUONG CHI TIET 
HQC PHAN: Quin 19 nhu au din dung (DSM) 
MA hoc phAn: KDQD 510 
Ten tieng Anh: Demand side management 

1. Thong tin chung v hoc phAn: 
Ten hoc phAn: QuanI9 nhu eau din nAng (DSM) 
MA h9c phAn: KDQD 510 	 Sd tin chi: 3 

- Loai hoc phan: Tv chen 
Cac hgc phAn hoc twee: Thong 
Cac yeu cAu kit& clei viri hoc phAn (nu c6): Kiting 
Phan gi& tin chi del vâi cac hoat Ong: 

+ Nghe giang 19 thuyet: 30 ti6t 
+ Lam bai tap tren lap: 15 tit 
+ Thao luan: 0 tiet 
+ Thuc hart, thyc tap: 0 tiet 

- Khoa ph y trach hoc phAn: Kyr thuat va C8ng nghe 
MO a hoc phAn 
HQC ph'an trinh bay teng quan nang luong, tieu thy nang lugng tren the gieri, trong nu& va xu 

the sir dung I-fang lugng; Trinh bay kien thirc ca ban ve nhiet dOng hoc lien quan den tinh toan ve 
nang Itrong, tieu thy nang hrqng, ding suat thiet bi, phat thai khi nha kinh trong sir dung nang 
lugng; Trinh bay cac kin thirc ca ban ve quan ly 'fang Luang trong doanh nghiep; Trinh bay hen 
thirc co ban ve kiem toan va sir clung hieu qua rang Krung; Xay dung du an !Tang ltrong, phan 

tich nang lugng, ki.em t6an nang lueng, danh gia Mu tu cht an nang hrong va img dung he Meng 

EMS trong quanly nang lucrng. 
Moc tieu cfia hoc phAn (ky hieu COs) 

- Kin thirc 
C01: Hieu &pc cac Ichai nie'm v nang ltrang, co ban ve nang, Mang, chuyen clei nAng 

luring NIA sir dung cac dang nAng lugng trong thtre den san xuAt. 
CO2: 1-lieu dugc cac kin thirc ca ban ve luu chat, nhiet deng lye de lam ca sâ tinh man 

tieu thy nang lugng, sir dyng 'tang lugng va chuyen Mi Wang lugng. 

- Ky nang 
CO3: Van dung cac kien that dd hoc de thuc thi dirge cac kin thirc lien quan den quart 19 

nang lugng, kiem toan nang luong, tiet kiem va sir dung hieu qua nAng lacing trong hoat 

Ong tai cac doanh nghiep, tnrerng hoc, gia dinh. 
C04: Van dung the c8ng cu phan tich, danh gia ve van de Lang phi, ten that trong sir dung 

va quan 19 nang lugng tai cac doanh nghiep, trutng hoc va gia dirt trong time tien va thy 
dung dugc met Mr an, trong do xuyen suet bao gm quan 19, kiern toan nAng lugng, tiet 
kiem, sir dung hieu qua nang Luang va danh gia ve hien qua mang lai hang nam khi van 



hanh. 
C05: Ap dung the kien thirc cid h9c trong vi'ec van hanh va dieu !chin h'e theng quan 19 

nhu cu din nAng (DSM). 
- Mire ty chit va trach nhiem 

C06: Hieu dugc tam quan tryng coa mon h9c trong linh vuc h theng din va nang cao 
trach nhiem do dim va nghe nghiep. 

C07: Co kha nAng cap nhat kien thirc; co tinh than h9c bed, cau tier' trong h9c tap va 
nghien ciru, hinh thanh tang lrc ty hyc va ty nghien cut. 

4. Chun dAu ra ciia his phAn (k9 hieu CLOs) 

Myc tieu 
h9c phan 

(COs) 

Chuan dAu ra h9c plan (CLOs) Chuan dau ra 
CTDT (PLOs) 

Mire de 
dat 

dugc 
K9 hieu Me a 

Kien Mix 
CO1 
CO3 

CLO I Hieu dugc khai niem ve nang lugng, co 
ban ve Tang lugrig, chuyen A rang 
lugng va sir dung cac dang nAng lugng 
trong gum tin san xuat 

PL02, PLO3 M 

CO I 
CO3 

CLO2 Hieu duct cac kien thirc co ban ve lull 
chat, nhiet deng lye a lam co so tinh 

PL03, PLO4 M 

toan lieu thy rang lugng, sir dung nAng 
lucmg va chuyen (lei nAng lugng 

CO2 
CO3 
C04 
C05 

CLO3 Van dung cac ki'en thirc TA h9c a attic thi 
dirge cac kien thirc lien quan den quan 19 
nang lugng, kiem toan rang lucmg, fiat 
kiem va sir dung hieu qua rang lugng 
trong hoat deng tai cac doanh nghi'ep, 
Huang hoc, gia dinh 

PL05, PL06, 
PLO7 

H 

CO2 
CO3 
C05 

CLO4 Van dyng cac ding cy plan tich, clanh gia 
ve van de lang phi, ton that trong sir dung 
va quan 19 rang lugng tai the doanh 
nghiep, throng h9c va gia dinh trong ewe 
On va xay Ong dugc met di/ An, trong 
do xuyen suet bao gem quan 19, Iciem 
toan rang lugng, tiet kiem, sir dyng hieu 
qua nAng lugng va danh gia ve hieu qua 
mang lai hang nAm kin van hanh 

PL03, PL04, 
PL011, 
PL012 

H 

K9 nAng 
CO2 
CO3 
CO4 
CO5 

CLOS Ap dung cac kien thirc d'A h9c trong viec 
van hanh va dieu khien he thong quan 19 
nang Mc:mg 

PL04, PL05, 
PL06, PLO7 

H 

Mire ty chit va trach nhiem 
COI CLO6 Nhan Mire dugc fain quan trcmg ctia. mon PL08, PLO9 M 



CO2 
C06 

h9c quan 19 nhu can dien rang, tir do kien 
tri hoc tap, you thich nghien dm, giai 
quyet cac vAn de trong linh vkrc he thAng 
dien 

CO1 
CO2 
C07 

CLO7 Hien dugc tam quan trong dm qua trinh 
truyen tai, phan plied va cung cap dien 
nang trong dad sting, tin do hinh thanh 9 

PL08, PLO9 M 

Mire trach nhiem nghe nghiep 

5. TM lieu phuc vu mon hoc 

Gido trinh chinh: [I] 	D. Yogi. Goswami and Frank Kreith, Energy Management and 
Conservation Handbook, 2nd Edition, CRC Press, 2007, 	eBook 

Published, 2016. 
Department 	of Alternative 	Energy 	Development and Efficiency, 
Energy Conservation Center Thailand Committee Members for TEM 
Handbook Preparation and Energy Conservation Center Japan, Total 

Energy 	Management 	Handbook, 	New 	Approach 	to 	Energy 

Conservation in Thailand (Final Version) 2005 

Tai lieu tham The NSW Sustainable Energy Development Authority, Tenant Energy 

lchao: Management Handbook, ABN 80 526 465 581 All rights reserved 
ISBN 0-7313-9740-1, 	Sustainable Energy 	Development Authority 

Level 6, 45 Clarence Street, Sydney, NSW, 2000. 2010. 
Thumarm, Albert, and William J. Younger, handbook of energy audits. 
The Fairmont Press, Inc., 2008. 

Cac loai hoc lieu Phan mem Matlab/Simulink 
Ichac: Phan main PSSE, P55/ADEPT 

PhAn mm ETAP, PSCAD 
6. Phtrang phap, hinh that to chat doy hoc 
Phtrong phip, 
hinh thine tO 
chat cloy hoc 

Myr dich 
CDR ciia HP dot 

&rot 

Din giang 

# 

Gulp hoc vien anh h6i dugc cac Ichai niem ve na'ng 
lung, ca ban va nang lugng, chuyen d6i nang lugng 
vá sir dung cac dang nang lugng trong thgc tin san 
xuat # 

CLO I, CL02, 
CL03, CLOS, 
CL06, CLO7 

Darn 	thoai, 	van 
dap 

Cung cap cac kin thirc ca ban ve km chat, nhiet 
Ong Ikrc de lam ca ser firth toan fiat thy nang lugng, 
sir dyng nang lugng va chuyen d6i nang lugng 

CLO I, CL02, 
CL03, CLOS, 
CL06, CLO7 

Bai tap Gitip Hoc vien linh hOi va thgc thi dugc cac kien 
thirc li8n quan #den quan 19 nang lugng, kiem toan 
nang lugng, tit kiem va sir dyng hieu qua nang 
lugng trong boat d 'Ong tai cac doanh nghiep, twang 
hoc, gia dinh 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO7 

Nghien dm bai Gulp hoc vien thkrc hien phan tich, danh gia ve vAn CLO 1, CL02, 



  

CL03, CL04, 
CLOS, CL06, 

CLO7 

hoc de tang phi, ton that trong sir dyng va quan lY nang 
lugng tai cac doanh nghiep, truing hgc va gia dinh 
trong thtrc tin va xay dyng dugc mOt dy an, trong de 
xuyen al& bao g6m quan 19, kiem toan nang lugng, 
tiet ki'em, sir dung hieu qua nang luong va danh gia 

hieu qua mang Lai hang ndm lchi van hanh. 

   

   

7. Ke hoach giitw day chi tiet 
Buoi hyc 

_ 	_ 
Nei dung CDR hyc Stan 

Buai 1 
5 tiet 

Chtrong 1. Tang quit a 'tang locmg sir dyng fling logrig 

1.1. Cac khai niem ca ban ve nang lugng 
1.2. Cac mo hinh pith trien b'en yang lien quan den nang Luang 
1.3. Tr& lugng va tieu thy nang Luang 
1.4. Xu the sir dung nang Ring tren the gieri va 6.  Viet Nam 
1.5. 1-Mu qua ciia viec khai thac, Yeti thy Jiang lugng 

CLOI, CL02, 
CLO3 

Bu6i 2 
5 net 

Chtrong 2. CAC kin that co bin a fling 'worm vi tinh train 

Wing luvng 
2.1. Gith thieu t'Ong quit 
2.2. Cac khai niem ca ban ve km chat lien quan den tinh toan 
nang lugng 
2.3. Cac khai niem ca ban ve nhiet dOng h9c lien quan den tinh 
toan nang lacing vi hieu suAt nang lugng. 
2.4. Cac khai niem ca ban ve nang lugng va cat clang nang 
lugng. 

CL04, CLOS, 
CL06, CLO7 

Buoi 3 
5 tiet 

Churang 2. Clic kien thirc CO bin a fling Itnyng vi tinh toin 
nAng Itivng Nell thee) 
2.5. Nhien lieu vi the tieu chuAn danh gia 
2.6. Nang lugng trong nhien lieu, Tinh toan &net tri nhien lieu 
2.7. Phat thai \fa tinh toan phat thai trong tieu thy nhien lieu 

CL04, CL05, 
CL06, CLO7 

Buoi 4 
5 net 

Chtrong 3. Quin 19 Ming hrtrng 
3.1. Cac khai niem to ban trong quan 19 nang lugng 
3.2. Cac clang sir dung Wang lugng trong hoat dOng san xuat 
3.3. Quan ly nang lugng trong cac loai birth doanh nghiep 

CL04, CLOS, 
CL06, CLO7 

BuOi 5 
5 ti6t 

Chuang 3. Quin 19 icing loon (tilp thee) 
3.4. Trin khai boat dOng quart 19 nang lugng trong doanh 

nghiep 
3.5. ice hoach hanh dOng ve quan 19 nang lucrng cho doanh 
nghiep (EMAP) 

CL04, CLOS, 
CL06, CLO7 

BuOi 6 
5 ti8t 

Chuang 4. Kim toin Ming hrqng vi sir dyng hi'eu qua rang 
!won 
4.1. Ki8m Man fling lugng 
4.2. SC dyng hieu qua rang lugng 

CL04, CLOS, 
CL06, CLO7 

BuOi 7 Chtrong 4. Kim twin fling Itrong vi sir dyng hien qui rang CL04, CLOS, 



5 al Imyng (dip theo) 
4.3. Mt s6 giai phap sa dung hieu qua nang lugng trong san 

xuAt tai cac doanh nghiep 

CL06, CLO7 

Buoi 8 Chuang 5. Xfiy dymg dty an nfing liftyng va Minh gifi thy an CL04, CLOS, 

5 fiat du tw CL06, CLO7 

5.1. Glen thieu chung 
5.2. Trinh ttr dAu us va xay dtmg va cac hinh thirc t6 chirc Tian 
ly thgc hien dtr an du us ve nang lucmg. 
5.3. Cac dai lugng cha yeti sir dung trong tinh than dg an nang 

lugng. 

Buei 9 Chtrang 5. Xfiy dkrng dkr an nAng Itnyng va dfinh gifi dkr An CL04, CLOS, 

5 ti6t dfiu tn. (tiap theo) CL06, CLO7 

5.4. Gia tri theo died gian caa tin te. 
5.5. Phuang phap phan tich, danh gia dg an Mu us y6 mAt tai 

chinh 

8. Dinh gil k t qua hoc tfip 
Sas dungthang 10 diem cho tAt ca cac hinh thac danh gia trong hoc phAn. 

srr Hinh that dfinh 
gin' 

Tieu chi dfinh gia Thai diem CDR cda 
HP 

Trong 
so 

1 Qua trinh 30% 

Bai tap Lan 
Thao luan 
Thgc hanh 
[Gem tra gift ky Bac vien lam 1 bai kiem tra: 

Tieu chi danh gia bai kiem 
tra 	la thgc 	hien 	tinh 	toan 
phan tich mot he th6ng dren 
cho tarot dung theo yen cAu 
da dat ra 

Btrai cu6i CL04, 
CLOS, 
CL06, 
CLO7 

2 Cuoi kJ) Tieu lu 
Theo lich

an 
twang 

 
 
 
 

CLOS, 
CL06, 
CLO7 

70% 

9. Thong tin ye giang vien 
9.1. Gluing vien 1 
- Ho va ten: NO Minh Khoa 
- Chuc danh, hoc ham, hgc Pho giao str, Tien Si 
- Email: ngominhkhoaQ,qnu.edu.vn 

	Dien thoai lien he: 0988371737 

9.2. Giang vien 2 
- Hp va ten: fluYnh Due Doan 



- Chic danh, hoc ham, hoc vi: Phó Gido SIT, Tien sl 
- Email: huynhduchoanAcinu.edu.vn 	Dien thoai lien he: 0935024689 
10. Cie quy dinh chung 

Cam ket cila giang vien Dam bao ding nel dung, clang lich day %/a dUng 
phucrng thirc danh gia. 

Yeu cAu d Si yeti sinh vial Tich clic, chil Ong trong hoc tap. 

Quy dinh ve tham dix lop hoc Di hgc clung gib, khong lam viec rieng trong gib hoc. 

Quy dinh ve hanh vi trong lop hoc Tap trung NIA trao a so i niii. 

Quy dinh ve hoc vu Theo quy clinh dm nha twang. 

Cac quy clinh khac 



BO GIA0 DIJC VA DA° TAO 	ONG LIDA XA 1101 CHU NGHIA VICT NAM 
TRUQNG DAI HQC QUY NHON 	 DO  Ip — Ty do — Hynh phut 

DE CUtiNG CHI TIET 
HQC PHAN: BAO VC VA DIEU KHIEN HC THONG DIN NANG CAO 

MA hyc plan: 1030130 511 

Ten tiAng Anh: Advanced power system protection and control 

1. Thong tin chungv hyc phAn: 

- Ten hyc 	Bao vA va diAti khiAn hA thong then nang cao 

- Ma hoc phAn: KDBD 511 	SA tin chi: 03 

- Loyi hyc phAn: bat bu9c 

Cac hoc phAn hyc tithe: 

- Cac yeu eau khac doi veri hoc phAn (neu c6): 

Phan gia tin chi &it vat cac hot dOng: 

+ Nghe giang IS,  thuyat: 30 tiet 

+ Lam bat tap tren lap: 15 tiet 

+ Thao Juan: 0 Wet 

+ Thkrc hanh, thkrc tAp: 0 tiet 

- Khoa phi trach hyc phan: Kyt thuat va COng nghe 

MO tã hyc plan 

H9e phAn Bao ye Nth dieu khien he thong then nang cao se trang bi cho ngtrai hac nhang kien 

th6c Mt* hai phAn chinh v van bao ve va dieu Mil& trong he thOng dien. Phan Mir nhatt se 

glai thieu ve cac loai bao ye  trong he theing dien. Trong phAn nay, h9c phan se giói thieu v bao 

ye throng day, bao ye may bin ap, bao ye thanh cai, bao ye he thong dien ding nghiep va bao ve 

Ong ca dien. Phan thir hai se gi6i thieu v phAn tkr dOng h6a trong M  tilting dien nhu ty: dOng 

(long lai duang day, tkr dung dieu chinh then áp may ph& dien va phan phOi cOng suat phan 

khang, tkr dOng diEu chinh tan sO va ding sir& th6c trong h thOng dien, bao ye tan so clOng sa 

that phg tai va Flea dien gitta cac may phi lam viec song song. 

Myc tieu cfia hyc phAn (kST hieu COs): Trang bi cho ngtroi 119c 

Kin thirc 

+ C01: CO cac kin thirc nang cao ve bao ye he thOng then 

+ CO2: CO cac kin thitc clang cao v fir dfing hoa dieu khien h thOng dien 

ICY nang 

CO3: CO kha nang ap dung the kin thirc nang cao ve bao ve va dieu khien h theng then 

trong time te 

C04: CO kha nang tOng hap ya phan tich dE giai quyet cac van de vE bao ve va dieu khien 



he thong dien 

- Mac tu thU \fa trach nhiem 

+ C05: CO kha nang to cap nhat kien that de thich nghi va dinh huerng cho nguai khac 

trong giai quyet cac van dernài trong linh bac) ye \fa dieu khien he thong dien 

4. Chuan dAu ra cfia his [than (k9 hieu CLOs) 

HOC phan dOng gOp cho chuan dau ra cita chucrng trinh dao tao (k9 hieu PLO: Program learning 
Outcomes) theo mirc dO sau: L = Mut thap; M = Mire trung binh; H = Mac cao 

Moc trail hoc 

phan (COs) 

Chuan dau ra hoc phan (CLOs) Chuan dau ra 
CTDT (PLOs) 

Mac dO 
dat dugc K9 hieu MO tá 

Kin that 

co 1 CLO1 Van dung cac kien thirc v'e bao ve 
N thong dien cho cac he thong dien 
phirc tap 

PLO2 m 

CO2 CLO2 Van dong cac kien that ve to dOng 
boa dieu, khien he thong dien cho 
the he thong dien phirc tap 

PLO2 m 

K9 nang 

col, CO2, 
CO3 

CLO3 Van dung cac kien thfit ve bao ve PLO5 m 
• 	• 	. i 

va dieu khien he thong dial trong 
lap Wan va giai quyet van d'e 

C01, CO2, 
CO3, CO4 

CLO4 Tong hop dugc cac giai p.hap ky 
thuat de giai quyet cac bai roan bao 
ve va dieu lchien he thong dien 

PLO2, PO4, 
PL05, PLO7 

H 

Mac to chi' va trach nhiem 

CO5 CLO5 Thich nghi, to dinh huang va huerng - 
dan ngueri khac to cap nhat the kien 
that mai trong linh voc ban ve va 
dieu khien he thong dien 

PLO8 m 

5. Tai liCu phtte vy mon hgc 

Gido trinh chinh: Hu9nh Dire Hoan, Bai giang "Bao ve va die'u khi8n he thOng 
dien nang cao", 2021. 

TEl lieu tham khao: Network Protection & Automation Guide—Schneider —2014. 

James A. 	Momoh, 	Electric power distribution, 	automation, 
protection, and control, CRC Press, 2008. 

Cac loai hoc lieu lchac: Cac bai bao khoa hoc lien quan den hoc phan 

6. Phirong phap, hinh that to chat day hoc 

Phtrong phap, hinh that NI Mac dich CDR cfia HP (14t duvc 

  



chat day h9c _ 
Dien giang Cung 	cAp 	cho 	ngtrin 	h9c 	he 

thOng kin thilc nn tang caa h9c 

phan mOt each Ichoa hoc, logic. 

CLOI, CLO2 

Dam thoai, vAn dap Thong qua viec giai dap gala giang 

vien vã nguti hec a giai quyet the 

nOi dung, kien thirc, bai toan trong 

h9c phan 

CL03, CLO4 

Nghien ciru khoa h9c Giap cho ngtrin h9c tang man 

nang lye ttr h9c, ttr nghien ciru, rat 

ra lc& [On 

CLO5 

7. Ke hoach giang day chi tat 

Huai h9c Noi dung CDR hoc phan 

BuiSi 1 

(3 net) 

PHAN 1: BAO VC HE THONG DICN 

Chirong 1. Rao ve 	dutng day 

1.1. Teing quat 

1.2. Cac he th6ng bao ye diremg day dai, dien the cao, 
deg suat 16n 

1.3. Thilmg day song song 

1.4. Dutmg day re nhanh 

Ty hoc kti nhit 

NguCti h9c on tap cac kien that da Ityc 

CLO I, CL03, 
CLOS 

BuOi 2 

(3 tie) 

Chuang 1. Op theo) 

1.5. Bao ye 17$6 clueing day va may bin ap 

1.6. Bao ve duerng day có tu n6i tiep 

Bai tap 

Ty hoc tpi tzha 

Ngtrai htle On tap the kin thtic da hoc 

CLO I, CL03, 
CLOS 

BuAi 3 

(3 tiet) 

Chircmg 2. Rao ye may Wen alp 

2.1. Cac sr co vã che dO lam viec kitting binh thtrang dm 
maybien Ala 

2.2. Bao ye chting sir e6 trtrc tiep ben trong may bin ãp 

2.3. Bao ye cheng sr ce gian tip ben trong may biAn áp 

2.4. Cac so dA bao ye tieu Neu the loai may Wan Ai) 

Bai tap 

Ty hoc tai aka 

Ngueri hoe On tap cac kin that da h9c 

CLOI, CL03, 
CLOS 



Bu6i 4 

(3 tit) 

Chtrong 3. Brio va may phat din va 136 may phat—may 
.,c 	. a bin  en 	p 

3.1. Tang quat 

3.2. Bao va stator may phat 

3.3. Bao ye rotor 

3.4. Cac bao va khac 

TT hoc iyi Ilha 

NgtrOi hoc an tdp cac kin thirc dd h9c 

CLOI, CL03, 
CLOS 

Buai 5 

(3 fiat) 

Chtrang 3. (tip theo) 

3.5. Bao va ba may phat— may biEn ap 

3.6. Cac so da bao va ti8u biau 

Bai tap 

Ty' h9C tqi nlui 

Ngtrai hoc On tap cac kin thtic da hoc 

CL02, CL03, 
CL04, CLOS 

Buai 6 

(3 tit) 

Chtrong 4. Bao va thanh cai 

4.1. Bao va thanh cat !ping cac phAn fir nn&kat thanh cat 

4.2. Bao ye chang r6, chain Tat thanh cat trong tit 

4.3. Bao va so lach thanh cat 

4.4. So 6 bao va thanh cat tiOu biau 

Ttrkpc Win/iii 

Nguai h9c On tap cac kian thirc cld hoc 

CLOI, CL03, 
CLO5 

Btfai 7 

(3 tiat) 

Chiming 5. Bito q h? thang din ding nghiap 

5.1. Phan loai cac bao va 

5.2. Phai hop bao va 

5.3. Phan 1)6 d6ng gr cia tir cac clang ccr cam (mg 

5.4. Bao q mang ha thE 

5.5. Nang cao ha sa cosy va bao va fit than 

Bai tap 

Ty. //pc tgi tzka 

NgtrOi h9c On tap cac kian thirc dd hoc 

CLOI, CL03, 
CLOS 

Butti 8 

(3 tiat) 

Chuang 6. Bio va &Ong co.  din 

6.1. Deng khOi clang va clang ham oh 	(ging ca 

6.2. Nhang tinh trang lam viac khang binh thuOng dm 
clang ccr 

6.3. Cac so da bao va dOng co dian 

Bai tap 

Tichgc tyi Sit 

CLO I, CL03, 
CLOS 



Ngireri hpc on tap cac kin Mac da hpc 

Buiii 9 

(3 fiat) 

PHAN 2: TV'  BONG HOA DIEU KHIEN HE THONG 
DIEN 

Chuang 7. Ty tang (long lai &rang day 

7.1. Tang qua 

7.2. Ty dOng dong Ii bang each kat hgp may cat voi he 
thong ty irking lai (ARS) 

7.3. May cat ty dong lai (ACR) 

7.4. Thiat bi phan doan ty dOng 

7.5. Ph6i hop ACR yeti cac thiat bi bao ve khac 

7.6. Ty C/Ong van hank mpg kin (LA) 

Bai tap 

Ty• hoc tyi nhit 

Nguati hpc On tap cac kin thitc da hpc 

CL02, CL04, 
CLOS 

BuOi 10 

(3 fiat) 

Chtrang 8. Ty acing dieu chink din Ai) may phat (lien 
va phan ph6i ding sat khang 

8.1. Tang quan va he thong kich tic 

8.2. Chat nang dieu lchian va bao ye 

8.3. Cac 60 Ilan ch'a va bao ye 

8.4. Diu chinh dien áp va phan pi-16i c8ng suat khang 
giaa cac to may lam viec song song 

Bai tap 

TF hoc tai nha 

Nguari hoe On tap cac kin Mac da h9c 

CL02, CL04, 
CLOS 

Buai 11 

(3 fiat) 

Chirong 9. Tiy dOng dieu chinh tan sa N/A ding suit that 
trong he tliiing then 

9.1. Tang quat 

9.2. Anh twang dm tan s6 Zen t6 Turbine-May pith 

9.3. Dieu chinh Mc de Turbine set cap 

9.4. Cac t6 may phay lam viec song song 

9.5. MO hinh dap ang tan s6 he thaing 

Ty• hoc 411 nhit 

Ngirai hpc On tap cac kin that da h9c 

CL02, CL04, 
CLO5 

Buai 12 

(3 tit) 

Chtrang 9. (tip theo) 

9.6. Khao sat cat yau Manh huang clan de tech  tan s6 

9.7. MO hinh cai tin 

9.8. MO hinh dap ang tan s6 h'e thong khac 

9.9. T6c TO dap CEng ciia he Mang diau chinh fac de 

CL02, CL04, 
CLOS 



Turbine 

9.10. Cach awe hiEn diEu chinh t6c d6 Turbine 

9.11. DiEu khiEn tan se' the-  cAp 

Bai tap 

Ty• h9c tyi Mai 

Ngtroi h9c On top cac kiEn Mitt clA h9c 

Bu6i 13 

(3 net) 

Chtrang 10. Bao v8 tan so Tiy d6ng sa that phy tai 

10.1. Muc dich va nhting clOc diem cita sa that phi tat 

10.2. Bao ve tAn so Turbine hai 

10.3. Bao v8 tan s6 thap 

10.4. ThiEt k'E bao v8 cat tai theo tan s6 Nth d6 cl6c 

10.5. Sa thai phi tat theo tan s6 va then gian 

10.6. Cac phuong phap Ichac 

Bai tap 

Ty.  Lye tgi nha 

Ngueri h9c On top cac kiEn that da hoc 

CL02, CL04, 
CLOS 

Bu6i 14 

(3 tiEt) 

Chuang 11. Him din giika cic may Oat lam vi?c song 
song 

11.1. [(hal ni8m chung 

11.2. Hea din chinh xac 

11.3. Tr Ilea en 

Bai tOp 

Ty. kw tgi nha 

Nguei h9c On tap cac kin thirc da h9c 

CL02, CL04, 
CLOS 

Buei 15 

(3 tiEt) 

On top CLOS 

8. Dinh gii ket qua hoc rap 

Sir dung thong 10 diEm cho tAt ca cac hinh that danh gia trong h9c ph'An. 

STT Binh that (Utah 
gia 

Ilia Tien chi dinh a Thin didiemCDR Cu 
HP 

Trong 
*,t so 

I 

Quo truth 

Thad gian tham do bu91 h9c; 

Tinh chit dOng, mire dt) tich 

cut cila ngtrei h9c 

*Nguei h9c trinh bay cac 

vAn cla dugc giao theo quy 

dirt dm giang vi8n phy trach 

Trong 

toan 	be' 

h9c 	qua 
trinh 

CLOI, 

 

 

 

CLOS 

30% 



giang day. -Tieu chi anh 

gia: dung nOi dung da phan 

cong, trinh bay tat va am 

hieu van de 

2 Cu& 19) 

Thi ket thitc hoc plan; Hinh 

tittle thi: tieu luAn; Tieu chi 

danh gia: dimg nOi dung da 

phan c6ng, trinh bay tot va 

am hieu vAn de 

Theo 

guy dinh 
1  

cita 	nha • 

truerng 

CLOI, 

 

 

 

CLO5 

70% 

9. Thang tin ye giang vien 

9.1. Giang vien 1 

- H9 va ten: HuSinh Dfrc Hoin 

- Chirc danh, h9c ham, hoc vi: Pho gido su, Tien si 

Email: huvrthduchoan@cum.edu.vn  Dien thoai lien he: 0935024689 

9.2. Clang vien 2 

149 va ten: Nguyen Duy Khiem 

Chat danh, hoc ham, hoc vi: Tien if 

- Email: nguyenduykhiem@qnu.edu.vn  Dien thoai lien he: 0913986068 

Ac Guy dinh ehun 

Cam ket dm giang vien Dam bao dung nOi dung, dung  Lich  day va ding 
phuang attic danh gia. 

Yen cAu di yeti nguai hpc Tich cyc, chit dOng trong h9c tip. 

Quy dinh ve tham dy lap hoc Di h9c dung giO, Ichong lam viec rieng trong gia h9c. 

Quy dinh ve hoc vu TAp trung va trao di s8i dn. 

Cac quy dinh khac 



BO GIA0 DIX VA DA0 TAO 	CONG HOA X -A HO CHO NGHIA VICT NAM 
TRUYING HAI HQC QUY NHON 	 Dc  lp — Ty do — Hynh phtic 

BE MING CHI TIET 
HQC PHAN: TRUYEN TAI DICN XOAY CHIEU LINH HOAT VA MOT CHIEU 

Ma hyc phAn: KDTF 512 

Ten tang Anil: Flexible alternating current transmission system and High voltage 

direct current 

1. Thong tin chung 4 hye plan: 

Ten hoc phAn: Truyen tai dien xoay chieu linh boat vá mOt chieu 

- Ma hoc phan: KDTF 512 	 Se tin chi: 03 

- Loai hoc phAn: BAt buOc 

- Cac h9c phAn hoc talk: khong co 
Cac yeu cau khac del vai hoc ph'an (nu có): 

- Phan gib tin chi dei vài cac boat deng: 
Nghe giang thuyet: 40 tiet 

Lam bai tap tren lap: 05 ti6t 

+ Thao luan: Wet 
+ Thpc hanh, thpc tap: ....tiet 

- 1Choa phu trach h9c phAn: K9 thuat & Cong nghe 

Me ti hye plan 

Mon hec gith thieu cac kien thac ve cong nghecüa he thong truyen tai dien xoay chieu 

linh hoat va truyen tai then met chieu cao áp. Tim hieu cau tao, nguyen 12 lam viec va mo hinh 

tinh toan cña cac thiet bi FACTS (Flexible alternating current transmission system) vá HVDC 

(High voltage direct current). Ap dung tinh toan lip dat cac thiet bi FACTS dA nang cao kha 

nang tai elm throng day, nang cao de dp tra 6n dinh vA dieu khien trao luu cong suat cho cac he 

theng then phirc tap, dieu khien h Meng HVDC. 

Myc tieu eiia hgc plan (kY hieu COs) 

Kin thirc 

COI: Co kien thirc ky thuat va cong nghe cac thiat bi FACTS trong h titling truyen tai 

dien xoay chieu linh hoat Nth truyan tai dien met chieu cao ap. 

CO2: Co kin thac trong h thong truyen tai then xoay chieu linh hoat va truyen tai then 

met chieu cao áp de thpc hien tinh toan, van hanh, dieu khien cac thiet 

K nAng 

CO3: Lam viec nhom, nghien elm va ung dung cac kien thdc trong mei truang da nganh 

va hOi  nhap quec te. 
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Van clang cac kin thirc he thong truyen tai dien xoay chieu linh boat va truyen tai 

dien met chieu cao ap trong lap luan ky thuat va giai quyet vAn de lien quan den he thong nang 

lugng. 

Phan tith cac giai phap trong tinh [oar', van hanh va dieu khien cat h thOng dien va 

nang lugng 

- Mac tfr chit va trach nhiem 

Thich nghi, tu dinh Wong va hugng than ngueri khac ttr cap that cat k9 thuat mgi 

trong he thong nang lugng de ap clang vao that tin. That hien dung cat quy dinh ve dao dCrc 

nghe nghiep va [Lich nhiem xã hoi. 

4. Chutin du ra cua h9c plan (k9 hieu CLOs) 

HQC phan dOng gop cho chuan du ra cüa chucrng trinh dao tao (ky hieu PLO: Program learning 

Outcomes) theo mire dO sau: L = Mix thAp; M = Mat trung birth; H = Mire cao 

Mac tieu hgc 

phAn (COs) 

.. 	A 	 X 
Chuan dau ra hgc phan (CLOs) Chuan dau ra 

CTDT (PLOs) 

Mut do dat 

dtrgc Ky hieu MO ta 

(1) (2) (3) (4) (5) 

Kin thirst 

CO1 CLO1 Van clang cac ky" thuot va tong 
nghe cac thiat bi FACTS trong 
M Meng truyen tai dien xoay 

chieu linh boat va truyen tai 
then mOt chieu cao ap. 

PLO2 M 

CO2 CLO2 He thong h6a cac kin thdc 
trong h'e thong truyen tai dien 
xoay chieu linh boat va truyen 

tai then met chieu cao ap de 
attic hien firth loan, van hanh, 

dieu khien cat thiet bi. 

PLO3 M 

Ky-  nang 

CO3 CLO3 Icy rang lam viec nhom, nghien 
thu vá img clang cac kin thdc 

trong moi twang da ngarth va 

hth rthap pet te 

PL04, PLO6 M 

C04 CLO4 Van clang cat kith thuc he 
theng truyen tai dien xoay chieu 
linh hoat vã truyen tai dien miat 
chieu cao ap trong lap luan 1c5r 
thuat va giai guy& van de lien 
quan den he titling nang lugng 

PLO5 IA 

C05 CLOS Phan tich cat giai phap trong PLO7 H 
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tinh toan, van hanh vã dieu 

khien cac he thong then va nang 

lugng 

Mix tu chit va tacit nhiem 

C06 CLO6 Thich nghi, ty dinh huang va 

huang clan ngtrai kit& tu cap 

nhat cic ky thuat mai trong he 

tilting 'tang luang de áp dung 
vao dux hen. TOG hien dung 

cac quy dinh ve dyo dim nghe 
nghiep va trach nhiem xa hi 

PL08, PLO9 H 

5. Tai liu phyc vy mon hyc 

Gido trinh chinh: 1. Vijay K. Sood, PhD., 	ing., FEIC, HVDC and FACTS 

Controller, Kluwer Academic. 2004 

Tai lieu tham khao: Yong Hua song and Allan T Jhons, Flexible AC transmission 

systems, The institution of electrical Engineers - London 

United Kingdom, 1999. 

Enrique Acha, Claudio R. Ftterte-Esquival, Hugo Ambriz-

Perez, Cesar Angeles-Camacho, FACTS Modelling and 

Simulation in Power Networks, John Wiley & Sons, 2005 

Cac loai hgc lieu kit: PhAn mem PSS/E, P55/ADEPT 

6. Phurung phap, hinh that tii chat dyy hyc 

Phirtnag phap, hinh that ea 
chin dyy hyc 

Myc dich CDR ciia HP dyt 
dirge 

Dien giang Trang bi cho h9c vien O then 	kin 

thirc dm hoc phAn met cach khoa hoc, 

logic 

CLOI, CL02, 
CL04, CLOS 

Thao lu'an, van dap To chirc doi thoai giCra h9c vien va 
giang vien, giita h9c vien va h9c vien 

nhim huy Ong tri tue dm tap the 

a giai quyet 	met 	van 	de' 	do 

mon h9c dat ra ho4c met van de thirc te 
nham tim hieu hoc dua ra nhfing giai 

phap, nhung kien nghi, 	flitting quan 

niem mai... 

CLO3, CL04, 

CLOS, CLO6 

Bai tap Gulp h9c vien ren luyen Icy nAng giai 
thich, van dung kin that, Icy n5ng tinh 
toan vao dux te, h9c vien phat trien 

duce tu duy vã nhan that cOa minh, tir 

CLOI, CL02, 
CL04, CLOS 

3 



do nam yang kin that da hoc va ph& 

triAn kha rang tu hoc oh ngueci hoc. 

Nghien ciru khoa hoc GiUp hoc vion tang ctrOng nang lot tkr 

hoc, tu nghien din, phat hi8n ra nhang 
cai mOd va de' sang to phucmg phap, 
phuang treM k9 thuat men cao hon, gia 

tri hon. 

CL03, CLO6 

Tv hoc Gitlp hoc vien ttr dinh huOng vi8c hoc 

dm minh theo kinh nghie'm h9c tap cila 

ban than, co guy& tu chit va dieu khi8n 

boat dOng hoc cua 119 thong qua the bai 

tap ma giang vi8n ggi 9, huOng du Of 

lop. 

CL03, CLO6 

7. 1{8 ho3ch giting dpy chi tiet 

&ILI hgc Notli dung CDR hts phAn 

Buoi I 

(3 tie° 

Chirceng 1. Khai n*11 ve 4 th6ng truyen tai din xoay 

chieu linh ho4t 

1.1. Gang suAt phan khang va vai tit cua n6 d6i vei hoat 
dOng et:mile' thOng truy8n tai din xoay chiau ba pha 

1.2. Khai nie'm v8 FACTS 

CLOI, CL02, 
CL04, CLOS 

Bu6i 2 

(3 Wet) 

Chtrtyng 2. Cac du& bi VI tinh ce Su khia'n 

2.1. Khang die'n co di8u khi8n bang Thyristor - phan tit co 
ban dm thiet bi ITU tinh co diu khi'en (TCR - Thyristor 

Controlled Reactor) 

- Cu tao va nguyen 19 boat tong dm TCR mOt pha 

- Dac tinh diEu chinh caa TCR 

- TCR ba pha 

CLOI, CL02; 

CL03, CL04, 
CLOS, CLO6 

Buoi,  3 
(3 ti&) 

Chuang 2. Cite thiet hi bit tinh ce dieu khien 

2.1. !Chang din co di8u khian bang Thyristor - phan tit co 
ban coa thiat bi bn tinh co di8u khren (TCR - Thyristor 

Controlled Reactor) 

- CuOn )(hang dong cat bang thyristor (TSR - Thyristor 

Switched Reactor) 

- Tu din dong cat bang thyristor (TSC - Thyristor Switched 

Capacitor) 

Bai tap va thao luau 

CLOI, CL02, 
CL03, CL04, 
CLOS, CLO6 

Bu6i 4 

(3 fiat) 

Chtrcrng 2. Cfic thiet bi bit tinh c6 dieu khien 

2.2. Thi& bi bil ngang co di&I khien (SVC - Static Var 

CLOI, CL02, 
CL03, CL04, 
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Compensator) 

- CAu tao chung va dieu khien hoat dOng cna SVC 

- Bac tinh dieu chinh va ge tinh lam viec dm SVC 

CL05, CLOG 

Bath,  5 
(3 tiet) 

Chuang 2. Cac thiAt bi bit tinh c6 diAu khiAn 

2.2. Thiet bi bil ngang có dieu khien (SVC - Static Var 

Compensator) 

- MO pheng SVC trong tinh toan phan tich che dO xac l'op va 

che dd qua cl'e he thting dien 

- Hieu qua sit dung tha SVC 

Bai tap va thao luan 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Buoi 6 

(3 tiEt) 

Chuang 2. Clic thiet hi bit tinh c6 diAu khiAn 

2.3. Thiet 131 bit doe c6 eon khien (TCSC - Thyristor 

Controlled Serie Capacitor) 

- du tao, dac tinh dieu chinh \fa dieu khien dm TCSC 

- Cac ting dung va van a Itra chun tic clOng hieu qua caa 

TCSC 

CLOI, CL02, 

CL03, CL04, 
CLOS, CLO6 

Buot 7 
(3 tie° 

Chtrong 2. Cie thiet bi bit tinh do dieu khi& 

2.4. ThiAt bi diau chinh din ap va g6c pha noi tie/3 (TCVR, 
TCPAR — Static Voltage and Phase Angle Regulators) 

- 	nghia irng dung vã nguy8n 1Y hoat dOng 

- Cau true diet' khien bang Thyristor cita TCVR, TCPAR 

Bai tap va thao Man 

CLOI, CL02, 
CL03, CL04, 
CLOS, CLO6 

Buoi 8 

(3 Wet) 

Chuang 3. Cic 14 ngui5n xoay chitu tinh dieu khiL linh 
hoat 

3.1. BO bleu citn nguan áp — phAn ta co ban coa cac b'O 

nguan tinh dieu khren linh hoat 

- Khai niem chung ve cox be nguan dial' khiAn linh hoat 

- BO bin d6i ngu6n ap ba pha 

- Hoat dOng dm cac van di8u khien 

CLOI, CL02, 
CL03, CL04, 

CLOS, CLOG 

Buot 9 
(3 net) 

Chwang 3. Cac IA ngun xoay chiAu tinh dieu khien linh 

hoat 

3.1. BO bin ct6i ngu6n áp — phAn tit ea ban tha the be 

nguan tilt dieu khien linh hoat 

- Cac 60 bin di da mirc 

- BO hien di nguan &mg 

Bai tap va thao Man 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 
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Buoi 10 

(3 tiet) 

Chuang 3. Cac be ngutn xoay chieu Unit (lieu khien linh 

hot 

3.2. Cac b0 ngu6n xoay chiau filth c6 dial' kin& 

- May bu d'ong b0 filth (STATCOM - Static Synchronous 

Compensator) 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Buot .1 I 
(3 net) 

Chtrang 3. Cic bi) ngutin xoay chat' tinh dieu khien linh 

hoot 

3.2. Cac b0 ngu6n xoay chieu finh do diau Ififien 

- B6 ngulin ba d9c d6ng b0 tinh (SSSC - Static Synchronous 

Series Compensator) 

- 130 diet' khien ding suAt t6ng hgp (UPFC - Unified Power 

Flow Controler) 

WM tap va thao luan 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Bu6i 12 

(3 tiet) 

Chtrong 4. Truyen tai dien mi)t chieu cao áp 

4.1. du hinh he th6ng HVDC va cac phAn tir 

CLOI, CL02, 

CL03, CL04, 
CLOS, CLOG 

Buoi 13 

(3 tit) 

Chirong 4. Truyen tai dien m(it chieu cao áp 

4.2. 130 Wen d6i Ira cac phuang trinh 

CLOI, CL02, 

CL03, CL04, 
CLOS, CLO6 

Bu6i 14 

(3 het) 

Chiron 4. Truyen tai dien m6t chieu cao áp 

4.3. BO bin dlii nhieu call 

4.4. Dian khian he th6ng HVDC 

CLOI, CL02, 
CL03, CL04, 

CLOS, CLO6 

Hu& 15 

(3 het) 

Chtrung 4. Truyen tai din mi)t chieu cao rip 

4.5. Ngan mach tren duang day DC 

4.6. Ck du kin trong tucrng Lai 

Thao luan 

CLOI, CL02, 

CL03, CL04, 
CLOS, CLO6 

8. Danh gia ket qua h9c tap 

Sir dung thang 10 diem cho taz.t cã cac hinh thfrc danh gia trong h9c phan. 

STT Hinh th tic 
danh gia 

Ti'eu chi danh gia Thiri diem CDR caa 

HP 

Tr9ng 
s6 

Qua trinh
- 

 

- Tinh chia dOng, mirc dO tich 
ctrc chuan bi bai va tham gia 
ck hot dOng trong gier hoc 

 Then gian tham du bu6i h9c 
bat bu0c, yang 	Ichong qua 

20% s6 ti6t hgc. Thy s6 tiect 
yang, GV quyat chit sit) diem 

Trong 	su6t 
qua 	trinh 
h9c 	h9c 

, 
Phan 
(I5%) 

CLOI, 
 
 
 

CLOS, 
CLO6 

30% 
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I theo tS,  le yang 

Hoc vien lam 01 bai 	kiem 

tra cá nhan tai 16p. Dap Ung 

you au dal ra dm giang vien 

HOC dug° 1/2  
h9c phan 

(15%) 

CLOI, 
 

 

CLO4 

2 Cue/ kJ) 

- Thi ket tithe bee pit; 

- Hinh thee thi: Viet hoac 

tieu than; 

- Tieu chi danh gia bai thi: 

theo dap an dm giang vien ra 

de 

Cuoi 1c5( 

CL03, 
CLO4

' 
CLOS, 

CLO6 

70% 

9. Thong tin ve gluing vien 

9.1. Gifing vien 1 

H9 va ten: Le Tun Ho 

Chic danh, hoc ham, hec vi: Tien si 

Email: tuanhole@cmu.edu.vn 	Dien thoai lien h'e: 0981273279 

9.2. Giiing vier' 2 

- HQ va ten: NO Mirth Khoa 

Chec danh, h9c ham, hoc vi: PUS, TS 

- Email: ngominhkhoa@gnu.edu.vn  Dien thoai lien he: 0988371737 

10. Cae guy dinh chung 

Cam ket dm giang vien Dam bao dung n8i dung, thing lich day va dung 

phucmg thirc danh gia. 

Yeu au del vei hoc vien Tich cue, chit Tong trong hoc tap. 

Quy dinh ve tham du lop hoc Di h9c dung gie, khong tam viec rieng trong gia hoc. 

Quy dinh ve h9c vu Theo guy dinh chung dm fluting. 

Cac guy dinh khk Kh8ng 
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BO GIAO DVC VA DAID TAO 	ONG HOA. XA 1101 CHiJ NGLITA V1tT NAM 

TRYONG DAI HQC QUY NHON 	 Dc lOp — Tv do — Hynh ptnic 

DE COLING CHI TIET 

HQC PHAN: Ural dien thong minh 

Ma hoc phan: KIITM 513 
Ten tieng Anh: Smart grid 

Thong tin chung ve hoc Oen: 
- Ten h9c phAn: Luai then thOng mirth 

- Ma h9c phan: KDTM 513 	 S6 tin chi: 3 

- Loai hoc phan: BM buOc 

- Cac hoc phAn hoc trade: !Chong 

- Cac you cAu khac dói veri hoc plian (nu ca): Khong 

- Phan gia tin chi d6i vai cat hoat dOng: 

+ Nghe giang be,  thuyet: 30 fiat 

+ Lam bai tap tren lap: 15 fiat 

+ Thao lualf: 0 tiet 

+ Thtrc hanh, thvc tap: 0 tiat 

- Khoa phi trach hvc phAn: K thuat tra Clang nghe 

MO ta hoc pile!' 
Van hanh Ira dieu Ichien he thong hied dien thong minh la hoc phan tiep nth mon hoc He tilling 

dien ma hoc vien da dirge h9c ô dai hoc nhtmg a cap di) cao hon. Ngoai viec ding c6 Nth nang 

cao the kien thirc he' thong dien, clac biet la he theng Itrai dien thong minh, nth dung chinh cüa 

mon hoc nim a viec gieri thieu cac thanh phan, cAu trite dm 4 therng lueri dien thOng minh, cac 

bar toan cp the trong h thOng lath then thong mirth GO tich hop nguOn nang lugng tai to, 60 km 

tit nang Itrong, thiet bi FACTS. Ngoai ra, hoc phAn con trang br cho h9c vien cac cling cv thi tru, 

cac phuang phap tái in d giai guy& van de cap thiet trong 4 thiing loth dien thong mirth. 

Khong chi ma rOng kien thirc chuyen mon sAn có, mon h9c con clang vai tre la btrac d'em quan 

trong gthp hoc vier' c8 the three chan vacs 11th we nghien ccru chuyen sau sau khi tat nghiep 

chuang trinh Thac at 

Myc den dm hoc phOn (kSr hieu COs) 

Kin thirc 

+ C01: Hien &roc vai tro, clurc nang \TA cAu frac tha he thOng lueri then thong minh. 

+ CO2: Hieu &rot cac kien thirc &Ong nghe truyAn thong, thiet bi do thong giam sat trong he 

dieing lueri dien thong minh. 

Kir nang 

+ CO3: Van dvng cac kien that da h9c d phan tich anh throng cüa the ngulin nang nang 

thong tai tao, km tr& nang thong teri h'e' thong kith then thOng minh vi cac bai tom n cp the 



cAn giai quyet trong h thong Mei dien thong mink 
+ C04: Van dung the ding cv t6i uu, cac phuong pilaf) ail au va gng dung cac phucrng phap 

uu de gidi quyet the bai toan eu the trong h'e Meng Mei dien thong minh. 
C05: Ap dgng cac kien fink cid hgc trong viec van hanh va dieu khien h'e th6ng Mai dien 

thong mink 
- Mire M.  chi] va track nhiem 

C06: Hieu dugc tAm quan trong tha mon hoc trong linh vtrc h thong then va Mang cao 

trach nhiem dao dire vã nghe nghiep. 
C07: Co kha Mang cap nhat kin [hire; co tinh than hoc hoi, eau tien trong hge tap va 

nghien thu, hinh thanh nang lçrc tg hgc va tg nghien ciru. 

C08: Doc hi'eu dugc cac tai lieu tieng Anh chuyen nganh h thong dien. 

4. Chuan aAn ra tha hge phan (ky hieu CLOs) 

Mug tieu 

hgc phan 
(COs) 

Chuan dAu ra hip phin (CLOs) Z 	A Chuan dau ra 

CTDT (PLOs) 

Mire do 

dat 
dugc 

Ky hieu MO ta 

Men Mire 

COI 
CO3 

CLO1 Hien dugc vai trel, chge rang va eau trim 
dm he theng luai dien thong minh 

PL02, PLO3 M 

CO1 
CO3 

CLO2 Hieu ductc the kien thgc gong nghe truyen 
thong, thiet bi do luerng giam sat trong he 

theng lugi then theng mirth 

PL03, PLO4 M 

CO2 
CO3 
C04 
C05 

CLO3 Van dung cac kien thgc da h9c d6 phan 
tich anh lurerng dm cac uglier.' nang nang 

Itrgng tai tao, km WI nang lugng tgi he 
theng Mod dien thong mirth va the bai 
toan et' the can giai quyet trong he' theng 
luAri then thong minh 

PL05, PL06, 
PLO7 

H 

CO2 
CO3 
C05 
COB 

CLO4 Van dung gag &Ong cu tei tru, ek phuong 
phap thi uu va (mg dung the phucrng phap 
tai uu d'e giai quyet cac (Ai than cu the 
trong he theng luAri then thong mirth 

PL03, PL04, 
PL011, 
PL012 

H 

Ky nang 

CO2 
CO3 
CO4 
CO5 

CLOS Ap dung cac kien thgc da hgc trong viec 
thn hart va dieu khien he thgng luAri dien 
thong minh 

PL04, PL05, 
PL06, PLO7 

H 

Mire tg chit va trach nhiem 

CO I 
CO2 
CO6 

CLO6 Nhan thgc duge tam quan twig ctia men 
hoc luoi dien thong mitt, tCr do kien tri 
hoc tap, yeti thich nghien dm, giai quyet 

PL08, PLO9 M 



the van d'e trong firth vue he theng dien 

COI 

CO2 

C07 

CLO7 Hieu dugc tarn quan tr9ng dm qua trinh 

truyen tai, phan phei vá cung cap then 

nang trong deli sting, tir do hinh thanh Sr 

auk trach nhiem nghe nghiep 

PL08, PLO9 M 

5. Tit lieu phyc vy man h9c 

Gig() trinh chinh: [I] 	J. Ekanayake, K. Liyanage, J. Wu, A. Yokoyama, N. Jenkins, 

Smart Grid: Technology and Applications. Wiley & Sons, 2012 

[2] 	J. Momoh, Smart Grid: Fundamentals of Design and Analysis. 

Wiley-IEEE, 2012 

TM lieu tham khao: Jizhong Zhu, Optimization of power system operation. Wiley- 

IEEE, 2015. 
John Twidell, Tony Weir, Renewable Energy resources. Taylor 

& Francis, 2015. 

Kwang Y. 	Lee and Mohamed A. 	El-Sharkawi, Modern 

Heuristic Optimization Techniques. John Wiley & Son, 2008. 

Cac loai hoc lieu khac: Phan mAm Matlab/Simulink 

6. Phtrang phap, hinh thut to chat dyy h9c 

Phtrang phap, hinh 
tharc to chtit dyy h9c 

Myc dich 
CDR ctia HP dyt 

dirge 

Dien giang Giap hoc vial linh hei (Iliac vai tro, chfrc 

nang va eau talc elm he theng luti dien 

thong minh 

CLOI, CL02, CL03, 

CLOS, CL06, CLO7 

Dam thoai, van dap Trang bi cho hgc vi'en cac kien that cOng 

nghe truyen thong, thiet bi do Luang giam 

sat trong he thong luai then thong minh 

CLOI, CL02, CL03, 

CLOS, CL06, CLO7 

Bai tap Trang bi cho h9c vien cac nOi dung ve anh 

huang tha cac ngutm na'ng nang Itigng tai 

tao, luu air nang lugng tai N theing lueri 

then thong minh va cac bai than cp the can 

giai quye't trong he theng Ithai dien thong 

mirth 

CLOI, CL02, CL03, 

CL04, CLOS, CL06, 

CLO7 

Nghien cau bai h9c Cung cap cho hgc vien cac cong et' t6i tru, 

cac phucmg phap t6i uu vã ang dung cac 

phuang phap COI tru de giai guy& cac bai 

tan cu the trong he tilting lued then thong 

minh. 

CLOI, CL02, CL03, 

CL04, CLOS, CL06, 

CLO7 

7. KC ho3ch gifing dyy ch• tiat 

Buai h9c Ni dung CDR h9c phAn 

Buoi 1 Chtrang 1. TOng quan hart din thong minh CLOI, CL02, CLO3 



5 tik 1.2. Vai tro Intl dien thong minh 

1.3. Cau mac lueri din thong minh 

1.4. Chdc nang caa cac phan tit trong luti din th8ng 

minh 

1.5. Cac ding nghe ky thuat trong luti then thong minh 

Chuang 2. Ging nghe truyen thong vi do 'Wing trong 

ltroi dien thong mink 

2.1. Truy'en thong va do luerng 

2.2. Caz ding nghe giam sat va do luting thong mirth. 

2.3. Ceing cu GIS va Google Mapping 

2.4. He thong da giam sat 

2.5. An ninh cho luai din thong minh 

BuOi 2 

5 tiet 

Chuang 3. Tinh toan, phan tich he thOng Wei din 

thong minh 
3.1. Phan bei ding utast trong lueri thong mirth 

3.2 Quin 1' nghen mach trong lugi din thong minh. 

3.3 TOi 'In phan 6ô ding suat trong lueri thong minh 

CL04, CLOS, CL06, 

CLO7 

Bu61 3 

5 tiett 

Chtromg 3. Tinh toin, Olin tich he thong Intl dien 

thong minh (tiep theo) 
3.4. On dinh din áp trong lueri din thong minh. 

3.5. On dinh dOng trong hoed th8ng minh 

3.6. Phan tich trang thai va danh gia an ninh trong hied 

din thong minh 

CL04, CLOS, CL06, 

CLO7 

BuOi 4 

5 tit 

Chtrong 4. Nang Itromg tai to vi 14 lum tit nang 

Itromg 
4.1. Ngu6n nang lagng ben yang cho lug' din th6ng 

minh 

4.2. Ngu6n nang lugng tai tao 

4.3. Nang lucmg tai tao trong lix6i din th8ng minh 

CL04, CLOS, CL06, 

CLO7 

BuOi 5 

5 tit 

Chtrang 4. Nang Itnyng tai to vi 130 In frit fling 

ltromg Op theo) 
4.4. BO km tra nang lugng 

4.5. Luu tra nang lugng trong 'lied di'en th6ng mirth 

CL04, CLOS, CL06, 

CLO7 

Butii 6 
5 tiOt 

Chtromg 5. Cac phummg phi!) t6i tru In hanh he 
tilting Intl din thong minh 
5.1. Cac cOng cu tinh toan 

5.2. Phuong pita!) t6i uu c6 dien 

CL04, CLOS, CL06, 
CLO7 

Butii 7 

5 tiet 

Chuang 5. Cie phirang phi") tilt tru van hanh he 

thOng Intl din thong minh (flip theo) 

5.3 Ky thuat tin Ma 

CL04, CLOS, CLOG, 

CLO7 



5.4. Phuang phap t6i tru van hanh he thong luth dien 

thong mirth 

Buth 8 
5 ti6t 

Chtrung 6. Van hanh tai um he titling lufri then thong 

mink 
6.1. Tv (ging boa luai dien thong mirth a cap truyen tai 
6.2. Tg deng h6a luai dien thong minh 6 cap phan phei 
6.3. Cac bai toan van hart t6i tru trong he theng ludri 

then dien thong minh sir dung phucmg phap toi au 

CL04, CLOS, CL06, 
CLO7 

Buth 9 
5 fiat 

Chuang 6. Van hanh tai um he tilting Imii dien tilting 

minh (dip theo) 
6.4. Van hanh t6i in he airing Judd then thong minh tich 

hgp nguen nang lugng tai tao 
6.5. Van hinh tat tru he theng luth dien thong minh tich 

hgp be km nit nang lugng 

CL04, CLOS, CL06, 
CLO7 

8. Dinh gia ket qui hoc tap 
Sir dung thang 10 diem cho tAt ca cac hinh thirc danh gia trong hgc phan. 

srr Hinh that clinh 
gia 

Tieu chi danh gia Thai diem CDR ctia 
HP 

Tong 

so 

1 Quo trinh 30% 

Bai tap ban 

Thao luan 
Thgc hanh 

Klein tra gitra kY 1-19C vien lam 1 bai kiem tra: 
Trott chi danh gia bai kiem 

tra 	la thgc 	hien 	tinh 	toan 

phan tich met h'e theng dien 
cho tar& dung theo you eau 
da dat ra 

Buth mai  
 

 
CLO7 

2 Cue/ kJ; Tieu luan 
Theo lich 

truang 

 
 

CLOS, 
CL06, 

CLO7 

70% 

9. Thong tin ye giang vien 

9.1. Gifing vien 1 

- Hg va ten: NO Minh Khoa 
- Chat dart, hoc ham, hoc vi: PhO giao su, Tien si 

- Email: ngominhkhoa@qnu.edu.vn 
	Dien thoai lien he: 0988371737 

9.2. Gifing vien 2 
- Fic) va ten: Doan Dire Tung 



- Chfrc dark hcm ham, hoc vi: Pho Giao su, Tien si 

- Email: doanductung@qnu.edu.vn 	Din th* lien he: 0905799386 

10. Cac quy dinh chung 

Cam ket dm giang vien Darn bao dung nOi dung, dung lich day va dung 

phucmg thirc dart gia. 

Yeu clu &Si voi sinh vien Tich cut, chei ding trong h9c tap. 

Quy dinh ve tham du lerp hoc Di hoc dung gi6, khong lam viec rieng trong gier h9c. 

Quy dinh ve hanh vi trong lerp h9c Tap trung va trao di sin n6i. 

Quy clinh ve hcm vu Theo quy dinh dm nha trueng. 

Cac quy dinh khac 



BO GIAO DVC VA DA0 TAO 	ONG }OA XA HQI CHU NGHIA VICT NAM 
TRIIONG  DA' HQC QUY NHON 	 Dc Itip  —Ty  do — Hynh philc 

DE CU'ONG CHI TIET 

HQC PHAN: NANG LONG TAI TAO VA TECH TRU NANG WONG 

Ma hoc plan: KDNL 508 
Ten tieng Anh: Renewable energy and Energy storage 

1. Thong tin chung ve h9c phAn: 

- Ten hgc phan: Nang lugng tai to va tich tit nang lugng 

- Ma hgc phan: KDNL 508 	SE tin chi: 3 

- Loai hoc phan: Tr chgn 

Cac hoc phin h9c truck: 

Cac you au Ichac dEi \Rad h9c plan (nEu cal): 

Phan gier tin chi clEi vei ck hoat Ong: 

+ Nghe giang l thuyet: 40 fiat 

+ Lam bai tap tren lap: 5 tiEt 

+ Theo luAn: ....ti& 

+ Thac hanh, thgc tap: ...Set 

+ Float deng theo 	tiet 

+ To h9c: 90 gib. 

Khoa phg trach h9c phAn: Khoa K9 thuAt va Cong nghe 

Me tã h9c phan 
HQC phan "Nang lugng tai tao va tich tra nang lugng" trang bi cho ngueri hoc kin thirc ca 

ban vE cong nghe bin dei, nguyen lap clkt va dieu khien cita cac nguan nang lugng gio, he 

thong quang dien, thOy dien, clang lugng sinh khoi, nang Mang dia nhiet va nang Mang song 

bin. Ngoai ra, nguai hoc con dugc trang bi ck kien thirc ve cac he thEng km tra nang lugng va 

ck mach dien ta cOng suat di cUng vâi các nguan nkng lugng tdi tao. 

Myc tiêu cilia hoc phOn 

- Kin thirc 
C01: Co cac kin thirc ca ban ve cOng nghe bleu di, nguyen lY lap dat va dieu khien cüa 

ck nguan nang lugng tai tao va h'e thEng km tra nang lugng 

CO2: Co cac kin thirc nen tang ve tieu chuAn va quy dinh Tau nOi ngu6n dien nang lugng 

tái tao 

nang 
+ CO3: CO kha nang tinh toan, phan tich hieu qua caa viec sir dung clang lugng tai tao, danh 

gia tac deng mei twang. 

Mac kr chit va trach nhiem 

C04: CO kha nang cAp that kien Mk; c6 tinh than hgc hen, cAu tiL trong h9c tAp va 



nghien ciru, hinh thanh nang hie tu hgc va tu nghien ciru. 

4. Chian du ra cüa h9c plan 

Myc tieu 

h9c plan 

(COs) 

ChuAn dAu ra hyc plan (CLOs) Chun du 

ra CTEIT 

(PLOs) 

Mtit dO 

dyt 

dmic 
1(5,  hiOu MO ti 

Klett thirc 

CO 1 

CO2 

CLO1 

Trinh bay dirge khai niem ve nang lucmg tai 

tao, rich till nang lugng, the fiat chuAn va 

quy dinh Mu nOi nguan nang lugng tai tao. 

PLO2 

L 

COI 

CO2 

CLO2 

Ap dung the kien tit ve the tiou chuAn, 

quy dinh du noi va phuang phap dieu 

khien ngu6n din nang lugng tai tao ket niii 

vei luoi dien 

PLO2 

M 

K5k tang 

CO 1 

CO2 

CO3 

CLO3 

Van dung cat kien thirc ve cac deli chuAn, 

quy dinh Mu noi va phucmg phap dieu 

kluen de danh gia, phan tich va lap luan 1(9 

thuat nham giai quyet cac van de k9 that 

PLO2, 

 

 

PLO7 

M 

dien. 

CO 1 

CO2 

CO3 

CLO4 

Sii dung c8ng en may tinh met each hieu 

qua trong viec tinh toan, phan tich, clanh gia 

hieu qua sir dung nguem nang lugng tai tao 

trong he th6ng din. 

PLO2, 

 

 

PLO7 

M 

Mire tty chit vã trich nhit'm 

CO4 

CLOS 

Nhn thirc dirge tam quan trgng ciia m8n 

hgc "Nang lugng tai tao va tich nit nang 

lugng" trong thgc th, tir do kien tri hoc tap, 

yeu thich nghien dm, giai guy& the van de 

trong linh vuc N thOng then. 

PLO8 

M 

5. Tit liOu phuc vii mon hyc 

Tai lieu tham khao: [I] Twidell John. Renewable energy resources. Routledge, 2021. 

Ter-Gazarian Andrei. Energy storage for power systems. The 
Institution of Engineering and Technology, 2020. 

Strzelecki Ryszard Michal (Ed). Power electronics in smart 
electrical energy networks. 	Springer Science & 	Business 
Media, 2008. 

Tai lieu tham Ichao them: [1] Hau Erich and Horst Renouard. Wind turbines: fundamentals, 
technologies, 	application, 	economics 	(Vol. 	2). 	Berlin: 
springer, 2006. 



 

Cac skh, bai bao lchoa hoc, phAn mAm lien quan dAn hpc phAn Cac logi hgc lieu khac: 

Phtrong pháp, hinh that t chirc day hpc 

Phirryng phap, hinh that tic' 

chat day hpc 
Myc dich CDR clia HP dpt digit 

Dien giang Cung cAp cho ugugi hgc he th6ng 

kiAn that nn tang cua mon hgc 

mOt cach khoa hoc, logic. 

CLOI, CL02, CLO4 

Dam thoai, vAn dap Thong qua viec giai 	dap gitta 

giang vien vã ngtreri hoc de giai 

quyet the nOi dung, kin thirc, bai 

toan trong mon hgc. 

CLOI, CL02, CLO3, CLOS 

Bai tap Gulp cho ngueri hgc ap dung ck 

kin thirc yap viec tinh toan, thiet 

kA cac he thAing sir dung nang 

lugng tai tao, tich nil nang lugng 

tir do nam \rang kin thirc da hoc, 

phat triAn kha n'a'ng ty hgc clia 

ngugi hoc. 

CLOI, CL02, CLO3, 

CL04, CLOS, CLO6 

Nghien eau bai hgc Glop cho nguari hpc tang cubng 

Jiang lye ty hoc, ty nghien c(ru, neat 

ra kAt Wk. 

CL01, CL02, CLO3, 

CL04, CLOS, CLO6 

Kt houch gifing duy chi tik 

Bad hue Ni dung OR hue plan 

Bu6i I Chuang 1. Cac ngutin nang luvng tai tuo CLOI, CL02, 

(5 tiett) 1.1. Cac khai niem va dinh nghia ccr ban vA nang lugng 

1.2. Cac dang nang lugng 

CLO3, CL04, 

CLOS, CLO6 

1.3. Lual rang lugng 

1.4. Cung cAp nang lugng-nha may va cac thanh phAn-may 

phat dien 

1.5. Cac ngu6n nang lugng tai to (NLTT) 

1.6. Uu và nhugc diem dm NL-rr 

1.7. Ly do phat than cac ngu6n NLTT 

1.8. Ck thach that trong viec ma rOng ngu6n NLTT tich 

hop vao lugi dien 

1.9. du true dm mang di'e'n Wang Lai 

Chuang 2. NAng luvng gio 

2.1. Giai thieu ye nang lugng gie 



2.2. Tim nang cua nang lugng giO 

2.3. Nguyen 1 ,  chuyen di nang Luc:mg gio 

Buoi 2 

(5 tit) 

Chuang 2. Nang luvng gi6 (64 thee) 

2.4. Cong nghe cua may phat dien gio 

2.5. Tinh toan cong suat du ra cita tua bin gi6 

2.6. Kest nei nha may dien gig vgi lugi then 

2.7. Tac dung ve tniii twang 

2.8. Ten quan ve phong dien tai Viet Nam 

Bai tap 

Buoi 3 

(5 tit) 

Chuang 3.11;e tilting quang di0 

3.1. Gigi thieu ve he Meng quang dien 

3.2. Chuyen el& quang dien 

3.3. He thong nang luqng quang dien 

3.4. Thiet kã dien mat treci áp mai 

3.5. Ket noi h'e tilling pin nang lugng mat UM veri lugi dien 

Bai tap 

Chuang 4. Thily din 

4.1. Gieri thieu ve thity then 

4.2. Tim nang allay then 

4.3. Nguyen tac N.* 1s,  dm thily then 

4.4. Cac loai nha may thity then 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Bunt ' 4 

(5 tit) 

Chuang 4. Thuy din (t4 thee) 

4.5. Cac loai tua bin va ding nghe 

4.6. May pith then 

4.7. Lqi ich \fa han che oh thily dien 

4.8. TOng quan ve thity dien tai Viet Nam 

Chuang 5. Nang luvng sinh kWh 

5.1. Ojai thieu ve sinh khei 

5.2. Phan loai sinh khei 

5.3. Cong nghe chuyen dei nang lugng sinh khoi (NLSK) 

5.4. lilig dung caa NLSK 

5.5. Phat thai tir NLSK 

5.6. Lcri ich va Ilan che dm viec sir dung NLSK 

5.7. Trien vgng tucmg lai ciia NLSK 

CLO I, CL02, 

CL03, CL04, 

CLOS, CLO6 

BuOi 5 Chuang 6. Nang Luang dia nhit't vl ning luvng s6ng bi& 



(5 tiet) 0.1. Gith thieu ve nang lugng dia nhiet (NLDN) va Mang 

lugng song bin (NLSB) 

0.2. Teng quan ve cac nguan NLDN de san xuat din 

0.3. Nguyen 15,  chuyen doi NLSB thanh nang lugng din 

0.4. tin diem \fa han che claa NLDN vi NLSB 

0.5. Ck thkh thirc trong viec ap dung NLDN va NLSB 

0.6. Tac &ling mei truemg 

Chuang 7. Ile thting hru tilt ding hrang-gioi thieu Ili xu 

hiring 

7.1. Deng km cho hzu tilt nang lugng 

7.2. Phan loai he theng luau trill Mang lugng 

7.3. Cong nghe luau Mir nang lugng 

Buei 6 

(5 tiOt) 

Chuang 7. He tilting In tar 'fang luang-gifri thieu vi xu 

htrang Op theo) 

7.4. 04 dung cna Itru MI nang lacing 

7.5. Nganh nhiet \Pa luu tra nang lugng 

7.6. Nganh van tai vi km tra nang luring 

Chuang 8. Cie ding nghe hru &Cr nfing luvng 

8.1. Luau tril ca hoc 

8.2. Luau tra then 

Buen 7 

(5 tiet) 

Chuang 8. Cie fling nglie Inv tar ning 'warm (WO') theo) 

8.3. Luau till then h6a 

8.4. Luau MI h6a hoc 

8.5. Luau trir nhiet 

Bu6i 8 

(5 tiet) 

Chuang 9. Ile tilting pin irk ling dung km tar din 

9.1. Cac dinh nghla Nth thuat ngi.1 

9.2. Phan img hoa hgc caa pin 

9.3. Cac the tinh sac vi xi cila pin 

9.4. Xe dien van hanh bang pin vi cac tram sk pin 

9.5. Xac dinh kich crd vi dung lugng pin ph6 hgp cho cac 

Ong dung thong dung 

BM tap 

Buei 9 Chuang 10. Dien tir cling suit 



(5 tiet) 10.1. Gieci thieu ve din tCr c8ng suAt 

10.2. Dien tir ding suat trong cac may phat din phan tan cho 

he thong dien tkr tri va ket nei huh 

10.3. Mach din tCr c8ng suat va dieu khien 

10.4. Bien tan thong mirth 

  

8. Minh gia ket qua hcpc tp 

STT Hinh that danh 
chi 2, 

Tien chi danh gia TWA diem CDR cila 
HP 

Trnng 
so 

1 

Qud trinh 

Th6i gian tham chr butii h9c; 

Tinh ch0 ding, mut de tich 

cot dm ngtred hcc 

*Ngueri h9c lam I bai kiem 

tra cá nhan: Tieu chi darth 

gia dung theo yeu cat' dAt ra 

Trong 

toan 	b0 

h9c 	qua 
trinh 

CLOI, 

 

 

 

CLOS 

30% 

2 Cu& kJ) 

Thi ket thac h9c phan; Hinh 

thirc thi: tieu Wan; Tien chi 

danh gia: clang nOi dung dA 

phan c8ng, trinh bay tot va 

am hieu van de 

Theo 

quy dinh 

dm nha 

tmemg 

CLO I, 

 

 

 

CLOS 

70% 

STT 
gia 

Hinh that dinh . 
Tien chi danh gia Thai diem 

CDR cna 
HP 

Trnng 
sea 

1 Qua trinh 

Tinh chit 'long, mire de tich 

cot chuan id bai va tham gia 

cac boat dOng trong gia h9c 

Duel  1  den 

buai 15 

CLO I, 

 

 

 

CLOS, 

CLO6 30% 

Then gian tham ohs bued h9c 

bAt buOc. Tay s6 ti6t yang, 

giang vien guy& dinh s6 

di'em theo tjt le vAng 

BuOi I den 

Si 15 

CLOI, 
 

 

 

CLOS, 

CLO6 

Bai kiem tra tai 16p CLO I , 



 

 

 

CLOS, 

CLO6 

Thao luan CLO 1, 

 

 

 

CLOS, 

CLO6 

2 Cuei 14 

Thi kat Mac h9c phAn: 

- Hinh thic thi: Viat (40%19 

Theo lich 

nha twang 

CLOI, 

 

 

 

CLOS, 

CLO6 

70% 
thuyet + 60% bai tap) 

- Tien chi &rill gii bai thi: 

theo dap an dm giang vier% 

ra d'a 

9. Thong tin N4 gifing viên 

9.1. Giang vien 1 

H9 va ten: Nguyan Duy Khiem 

- Chic danh, hçc ham, h9c vi: Tian si 

Email: nguyenduykhiem@gnu.edu.vn. 	Dian thoai lien M: 0913.986.068 

9.2. Gifing vien 2 

- H9 vi ten: Le Tuin HO 

- Chic danh,h9c ham, hoc vi: Tian si 

Email: tuanhole@gnu.edu.vn 	 Dian thoai lien he: 0981.273.279 

9.2. Gluing vien 3 

HQ vi ten: NO Minh Khoa 

Chic danh, hc him, hoc vi: PM gido six, Tien si 

- Email: ngominhkhoa@qnu.edu.vn 	Dian thoai lien ha: 0988.371.737 

10. Ciic quy dinh chung 

Cam kat dm giang vien Len lap day di dung gia, giang day theo dong a 
cuang, citing ke hoach coa nha twang 

You cAu clai yeti Mc vien Di h9c dung gia, tap trung h9c tap 

Quy clinh va tham du hap Mc Dul6p it nhit 80% se tiat cha Mc phAn 

Quy dinh va hanh vi trong lap h9c Tilt tu , tich cuc, chi" clang, sing tao trong h9c tap 

Quy dinh va Mc vi 

Cac guy dinh Ichic - 



80 CIAO DVC VA DAO TAO 	ONG HOA XA HQ' C1110 NGHIA VIET NAM 
TRU'ONG D3I HQC QUY NHON 	 DOc  lap — Tier do — Hanh phac 

BE CUONG CHI TIET 

HQC PHAN: PHAN TICH'VA DIEU KHIEN ON DINH HE THONG DIEN 

MA h9c plan: KDPO 514 

Ten tieng Anh: Analysis and control of power system stability 

1. Thong tin chung v h9c phAn: 

Ten 119c plan: Phan tich va dieu khien On dinh h thOng dien 
- MA h9c plan: KDTF 514 	 Se tin chi: 03 

Loai hoc plan: Ttr ch9n 
- Cac h9c phAn hoc truck: Tinh toan phan tich h theng dien, Truye'n tai dien xoay chieu linh 
haat (FACTS) \fa mOt chieu (HVDC) 

Cac yeti cAu khac del yin hoc phan (nu c6): 
- Phan giO tin chi dei vol cac hoat dung: 

+ Nghe giang I thuyet: 40 tit 

+ Lam bai tap teen lop: 05 tit 

+ Thao luan: 	tiet 

+ Thirc hanh, Mix tap: ....fiat 

1Choa phi trach hoc phan: Ky thuat va C8ng nghe 

M8 tit h9c plan 

Giei thieu ck ch'e do he thong dien va cat Ichai niem v On dinh tinh, tin dinh dOng, 
dinh kat qua. Phuong phap va cac tiêu chuan clanh gia On dinh, phan tich cac qua trinh qua dO 
trong h tilting dien phirc tap. Tir do d ra cac bin phap tk dOng d nang cao tinh On dinh cho 
he tilting dien, ding nhu cac bien phap dieu khien ch dO qua dO d'e dam bao en dinh cho he 

dieing then. 

Mac lieu cüa h9c phan (ky hieu COs) 

- Kien that 

+ C01: CO kin fink ve phuang phap va the tieu chuan danh gia On djnh, phan tich cac qua 

trinh qua dO trong h theng dien phirc tap. 

CO2: CO kin thuc yE bien phap tk dOng de nang cao tinh On dinh cho h th6ng dien, 

ding nhu cac hien phap dieu khien die 40 qua dO de dam bao On dinh cho h thong dien. 

- K9 Rang 

CO3: Lam viec nham, nghien thu va (mg dung cac kien thim trong moi twang da nganh 

va hOi nhop quoc 
C04: Van dung cac kien thdc en dinh trong lop luOn lc y thuat va giai quyet van de lien 

quan den On dinh trong 114* theng dien. 

C05: Phan tich ck giai phi') trong tinh toan, van hanh va dieu Ichien nhAm nang cao on 
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dinh he tilting dien. 

- Mire hi cha va trach nhiem 

+ C06:,  Thich nghi, tu dinh hthang va Innang an ngtrai khac hi cap nhat cac ky thuat mai 

trong he thong dien d áp dung vao thuc an. Thuc hien dung cac guy dinh v dao dire riga 

nghiep \fa trach nhiem xa hei. 

4. ChuAn dAu ra cua bce phAn (k9 hieu CLOs) 

I-19C phAn dang gap cho chuan Clan ra cOa chunng trinh ciao tao (14 hien PLO: Program learning 

Outcomes) theo mac dO sau: L = Mat thAp; M = Mac trung birth; H = Mat cao 

Muc nal hoc 

phAn (COs) 

Chuan dau ra hoc phAn (CLOs) Chun dau ra 
CTDT (PLOs) 

Mac do (tat 
duct 1(9 hieu Mo ta 

Kien thirc 

CO I CLO I Van dung cac pinning phap va 
cac tieu chuan danh gia on dinh, 
phan tich cac qua trinh qua dO 
trong he thong dien phac tap 

PLO2 M 

CO2 CLO2 Van dung cac bien phap tac 
Ong de nang cao tinh On dinh 
cho he thong dien, ding  ,nhu cac 
hien phap diet' khien che de qua 
de',  de dam bao On dinh cho he 
thong dien. 

PLO3 M 

Ky-  nang 

CO3 CLO3 
Ky rang lam viec nheaty-nghian---P-L04,PLO6 
CULL  va ang dung cac kien thac 
trong rnoi trtremg da nganh va 
hoi nhap quoc te 

Ivt 

C04 CLO4 Van dung cac kien that On dinh 
trong lap luan ky thuat va giai 
quyet van de lien quan den on 
dinh trong he thong dien 

PLO5 M 

CO5 CLO5 Phan tich cac giai phap trong 
tinh toan, van hanh,  va dieu 
khien nharn nang cao On dinh he' 
thong dien 

PLO7 H 

Mac tkr cha va trach nhiem 

CO6 CLO6 
Thich nghi, tu dinh huang va 
huang dAn nguai khac tkr cap 
nhat cac ky thuat mai trong h'e 
thong nank lugng de ap dung 
vao thut tien. Thgc hien thing 
the quy dinh ye dao due nghe 
nghiep va trach nhiem xa heti 

PL08, PLO9 H 

5. Tai 4u phis viz mon hos 

Ciao trinh chinh: 1. LA Van Ot, Phan tich va dieu khien an dinh he theng dien, 
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NXB Khoa hoc va Ky thuat, Ha N0i, 2011. 

TM lieu tham khao: Carson M. Taylor, Power system voltage stability, McGraw - 
Hill, Inc. Singapore 1994. 

L.H. 	Fink, 	Bulk power system voltage 	Phenomena 	III. 
Voltage stability security and control, Davos, Switzerland, 

August 1994. 

Kimbark 	E, 	W, 	Power 	system 	stability, 	Vil 	I, 	II, 	III, 
NewYork: Wiley, 1995. 

Cat loai hoc lieu khac: Ph'an m6in PSS/E, P55/ADEPT 

6. Phuteng plap, hinh rink t chirc dy hoc 

Phurang &lap, hinh that di 
chtic duy hue 

Mc dich CDR ciia HP dut 
digit . 

Dien giang Trang bi cho hoc vien h'e th8ng 	kith , 
thirc dila hoc phan met each Ichoa hoc, 
logic 

CLOI, CL02, 
CL04, CLOS 

Thao Juan, van. 	clap TO chfrc cl6i thoai gift h9c vien va 
giang vien, giila h9c vien IA hoc vien 
nharn huy , dOng tri tue,  dm tap the 
de giai quyet 	met 	van 	de 	do 
mon hoc dat ra hoc met van de thyc te 
nham tim hieu hoc dua ra nhang giai 
phap, flitting kien nglii, nhOng quan 
niern mei... 

CL03, CL04, 
CL05, CLO6 

Bai tap Giup hoc vien ren luyen Icy nang giai 
thich, van dyng kith thirc, Icy Jiang tinh 
toan vao time te, hoc vien phat trien 
dmic, tu duy vã nhan thac dm minh, tir 
do.  nam viang kien Mc da hoc Ira phat 
trien kha nang ty hoc dia ngued hoc. 

CLOI, CL02, 
CL04, CLO5 

Nghien dm khoa hoc Gip hoc vien tang cuang nang lyc ty 
hoc, ty nghien cim, phat hien ra nhtIng 
cai mad \fa de sang tao phuang phap, 
phuang ti'en ky thuat mai cao ham gia 
tri han. 

CL03, CLO6 

Ty hoc Chap he vien ty dinh huong viec hoc 
dm minh theo kinh nghiem hoc tap dia 
ban than, co quyen ty chill va dieu khien 
hoat dOng hoc dm h9 that-1g qua cac bai 
tap ma giang vien gal Y, twang den a 
lap. 

CL03, CLO6 

7. Ke houch gang duy chi tat 

Rai hoc NI6i dung CDR hoc plan 

Bu6i 1 

(3 tiet) 

Chuang 1: Khai niin 1/6 tinh 6n dinh cila 14 tiding di0 . 

1.1. Gied Ilan truyen tai cong suat dia he Meng then xoay chieu 

CLOI, CL04, 
CLOS 
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ba pha. 

1.2. Cac che dO ana he tilling dien. Khai niem ve On dinh. 

1.3. Hou qua skr c6 mat On dinh va yeu cAu dam bao On dinh 

1.4. Vai net ve dc diem phat trien phuang phap On dinh he 
thong dien 

Bu8i 2 

0 (3 tie 

Chtrong 2: Cac phtrong phap toan nghien cam On dinh he 
ho t on 	dien b 	. 

2.1. Khai niem CO then ye On dinh firth, tiou chuAn nang luong 

2.2. Dinh ngliia On dinh theo Lyapunov 

2;3. Phutmg phap Clanh gia On dinh theo Lyapunov 

2.4. Cac tieu chuAn danh gia On dinh h'e thang theo phucmg phap 
xap xi bac nhat 

2.5. Phan cilia mien On dinh theo thong set 

Thao luan 

CLOI, CLO3, 
CL04, CLOS, 

CLO6 

Butn 3 

(3 tiet) 

Chtrong 3: Cu s& tinh toin che d.6 'clic 12)p oh he th6ng dien 
va cac dc tinh cling milt 

3.1. VAn de tinh toan che dO xac lap dm he thong dien va cac dc 
tinh cong suat 

3.2. MO hinh tuyen tinh 66 do xac lap he th6ng dien 

CLOI, CL04, 
CLOS, CLO6 

BuOi 4 

(3 tie° 

Chtrang 3 (tt) 

3.3. MO hinh phi tuye'n che dO xac lap he' tilting then 

3.4. MO hinh xac lap cna he theng then có dieu chinh 

CLOI, CL04, 
CLOS, CLO6 

BuOi 5 

(3 tiet) 

Chtrung 4: He plurang trinh chuyen cleng qua di) cua he 
th6ng then khi nghien ctiru On thnh 

4.1. Khai niem chung 

4.2. Phucmg trinh chuyen dOng quay rota dm may phat 

4.3. MO hinh don gian nhat trang thai chuyen ding qua dO cita 
HTD 

4.4. Qua trinh qua clO dien tit trong may then &Ong b0 

CLOI, CL04, 
CLOS, CLO6 

BuOi 6 

(3 tiet) 

Chtrung 4 (tt) 

4.5. Mo hinh cac phan tir cita luta dien trong he to dO quay 

4.6. Cac cap chinh xac kit& nhau dm he phuang trinh m8 ta 
QTQD trong nghien cau on dknh HTD 

4.7. MO hinh cac thiet bi tkr dOng dieu chinh dieu khien 

CLOI, CL04, 
CLOS, CLO6 
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Buoi 7 

(3 tiet) 

Chuang 5: Phan tick'On dinh tinh he thang dien theo me 
hinh don gifin 

5.1. Cac mo hinh vã phucmg phap phan tich on dinh tinh he 
thong dien 

5.2. Cat cAu frac dien hinh cita he theng dien 

5.3. On dinh firth he theng then don gian nhat (cAu tine I) 

5.4. Anh huong dm tu dOng dieu chinh kich Di den dac tinh ding 
suat va gigi Ilan On dinh 

CLOI, CL03, 
CL04, CLOS, 

CLO6 

Buai 8 

(3 net) 

Chwing 5 (tt) 

5.5. On dinh oh he thong dien don gian than ding suat (cAu tree 
 

5.6. On dinh tinh he theng 2 may phat c6 lien ket math (cau tree 
 

5.7. On dinh filth he theng then c6 cAu Sc phirc tap 

Bai tap va thao luan 

CL01, CL03, 
CL04, CLOS, 

CLO6 

Buai 9 

(3 tie. 

Chuang 6: Phfin tich an dinh tinh 4 tilting dien co xet den 
A a,0 	c u trim the be tly d(ing dim chinh dien Ap va tan se 

6.1. He phucrng trinh qua trinh qua de he thong then c6 dieu 
chinh 

6.2. Phuang phap giao dOng be phan tich jon thrill he theng then 
c6 dial! 	chinh 

6.3. Hieu qua cOa TDK del viai en dinh che do xac lap Gila he 
thong dien 

Bai tap va thao luan 

CL01, CL03, 
CL04, CL05, 

CLO6 

Buhl 10 

(3 tiet) 

Chwang 6 (tt) 

6.4. Hieu qua d 	TDK tat theng tY l'e 

6.5. Hieu qua cOa TDK tac dOng manh 

6.6. Lua chgn the thong se chinh dinh thiet bi TDK 

CLOS, CLO6
m 

CLOI, CL04, 

Buei 11 

(3 tiet) 

Chuang 7: On dinh ciia he thilng dien dot ea 

7.1. Khai ni'em chung 

7.2. Qua trinh qua dO khi cat det nget &rang day dang mang tai 

7.3. Phtrang phap tich phan se 

7.4. Phuang phap dien tich 

7.5. Cac vi du khac nhau ve Ong dung phuang phap dien tich 

7.6. Phan tich 6n dinh dung dm he theng dien phut tap bA'ng 
phucmg phap tich phan so 

Bai tap va thao luan 

CLOI, CL03, 
CL04, CLOS,

CLO6 
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Bu6i 12 

(3 tie° 

Chtrang 8: Nfing cao On dinh he tilting dien 

8.1. Nang cao on dinh tinh khi thitt ICA von hanh he thong dien 

8.2. Cat ngAn mach bing cac thiet bi bao ve tac dOng nhanh 

8.3. Dong nes Lai duang day có ngan mach thoang qua 

CL02, CL04, 
CLOS, CLO6 

BuM 13 

(3 tie° 

Chuang 8 (tt) 

8.4. Dieu chinh kich tir va dOng ca sa cap 

8.5. Dieu khien dung Luang bil dgc Nth bii ngang cila cac dtriang 
day tai din 

CL02, CL04, 
CLOS, CLO6 

BuOi 14 

(3 tiet) 

Chulyng 9: Diu khian nil iru qua trinh qua dO 

9.1. Van de diAu Ichien qua trinh qua di) de darn bao on dinh 

9.2. Cac bai toan va tieu chufin diet' Ichien t6i tat qua trinh qua dO 

Bai tap va thao luan 

CL02, CL03, 
CL04, CLOS, 

CLOG 

Bu6i 15 

(3 tie° 

Chutrng 9 (tt) 

9.3. Mm vai vi du ye COI utt hod tac dOng diet' khien qua trinh 
qua dO 

9.4. TM tru boa thong ,s6 cac tac dOng dieu khien 'Yang phucmg 
phap bien phan tham so 

9.5. Van de tring hap cac tac clOng dieu khien xAp xi to'i tru qua 
trinh qua dO trong he* thong Men phirc tap 

BM top va thao luOn 

CL02, CL03, 
CL04, CLOS, 

CLO6 

8. Danh gia ket qua his ttip 

Sir dung thang 10 diem cho tat ca cac hinh thirc danh gia trong hoc pit. 

STT Hinh thtic ("firth 
giti 

Tien chi dant' cria a Thiri diem OR cita 
HP 

Trung 
so 

1 

Qua trinh 

- Tinh chit Ong, mirc dO tich 
clic chuan bi hal va tham gia 
cac boat clOng trong gier hgc 

- Thin gian tham du butii 
h9c bit bui)c, yang 	khong 
qua 20% so trot hgc. Tay so 
tiet yang, GV guy& dinh so 
diem theo ty le yang 

, 
Trong 	suot 
qua trinh h9c 
hgc phan 

(15%) 

CLO I, 
 
 
 

CLOS, 
CLO6 30% 

Floc vien lam 01 bai 	kiem 
tra ca nhan tai bap. Dap img 
you cau &at ra dm giang via 

El9c dugc 	1/2  

hcic phAn 

(15%) 

CLOI, 
CL03, 
CLO4 

2 OA kj, - Thi ket thac h9c phan; CL02, 70% 
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- Hinh that thi: Viet heat 
tieu luan; CL04, 

- Tieu chi danh gia bai thi: 
theo dap an caa giang vien 
ra de 

i Cuo kS, 

CL03, 

CL05, 
CLOG 

9. Thong tin ve gifing vien 

9.1. Giang vi'en 1 

- H9 va ten: Le Tu'An HO 

Chirc danh, h9c ham, hoc vi: Tien si 

- Email: tuanhole(a,qnu.edu.vn  Dien thoai lien he: 0913 986 068 

9.2. Giang vie!' 2 

H9 va ten: Nguye'n Duy Khiem 

- Chat danh, h9c ham, hoc vi: Tien si 

Email: nguyenduykhiem®qnu.edu.vn  Dien theai lien he: 0913 986 068 

10. Clic quy dinh chung 

Cam ket caa giang vien Dam bao dung nOi dung, Ong Lich day Nth dung 

phtrung that danh gia. 

Yeu cau .dei voi h9c vial Tich eye, chit Ong trong h9c tip. 

Quy dinh v'e tham du lap het Di bee dung giiy, thong lam viec rieng trong gia h9c. 

Quy dlnh ye h9c vu Theo quy dinh chung caa Truemg. 

Cac quy dinh khac Killing 
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BO GIA0 DVC VA DA0 TAO 	ONG HOA X "A ROA CHO NGHIA YItT NAM 
TRITONG DAI HOC QUY NHON 	 Dc  lOp —To  do — Honh phut 

DE CUtING CHI TIET 
HOC PHAN: CAC CAI TIEN TRONG THUAT DIEN CAO AP 

MA hoc phAn: KOCC 515 

Ten tieng Anh: Advances in High voltage engineering 

1. Thong tin chung v hoc phAn: 

Ten hoc phan: Cac cal lien trong IC9 thuat dien cao ap 

MA hoc phan: KDCC 515 	s6 tin chi: 03 

Loai hoc phAn: to chon 

Ck hoc phAn hoc floc: 

Cac yen cAu khac dói v6i hoc phAn (neu c6): 

- Phan gib tin chi dth \TM cac hoot Ong: 

+ Nghe giang lY thuyet: 45 ti6t 

+ Lam bai tap teen lop: 0 fiat 

+ Thao luan: 0 tiet 

+ Thoc hanh, Mot top: 0 tik 

- 1Choa pho trach hoc phAn: Ky thuat va Cong nghe 

MO tã hyc plan 

Hoe phan Cac cai tien trong Ky thuat dien cao ap se trang bi cho ngtrai hoc nhang cal tien mai 
so vai cac kien thirc ca ban ve K9 ththt dien cao ap trong chuang trinh dao tao dal  hoc nganh Ky 
thuat dien.,  HOC phAn nay.  gith thieu ve ca che phong dien trong khang khi, h thong each dien 
SFo, he thong bao ye chong set, hien tuong va the phep do trong phong dien coc #60, thiet bi 
thong set loai ZnO, cac each then cho cac ung Mpg trong nha, qua dien áp va phoi hop each 
dien tren lued truyen tai, nth dat, the loai may cat, cap each then, phan tich then throng trong 
thi8t bj cao áp, do luang va giam sat quang hoc trong moi twang cao ap, cac nguyen 19 va img 
dyng ctia xung then. 

Myc tieu ctia hyc plan (ky hien COs): Trang bj cho ngubi hoc 

Kier: thirc 

C01: Co ck kien thirc mai vie cac hien Wong, nguyen ly va cac thiet bj trong linh voc ky 
thuol then cao ap 

CO2: CO cac kin thirc ve tinh toan, thiht ke va bra chon cac phuang an bao ye chong set 
va he thong nth dat theo cac tieu chuan mai 

K9 nAng 

CO3: Co kha nang van dung cac kin that mth trong thiat ice cac h thOng bao ve thông 
set va nth dat 

C04: CO kith nang king hop \fa phAn tich a giai quyet cac van d trong linh voc icy thuot 
dien va nang luang 

Mire to chi: va trach nhiem 



+ C05: Co kha nang.tir cap nhat kin thirc de Mich nghi va thnh htnang cho ngtnai khac 
trong giai quyet cat van de' mai trong linh vrc ky thuat dien  cao áp 

4. Chan du ra ctia hyc pilau (k9 hien CLOs) 

Hc phan dOng gap cho chuan dau ra caa chucmg trinh dao tao (k9 hieu PLO: Program learning 
Outcomes) theo mire dO sau: L = Mat thap; M = Mac trung binh; H = Mac cao 

Mpc tieu h9c 

phan (COs) 

Chan au ra hoc phan (CLOs) Chan dau 
ra CTDT 
(PLOs) 

Mac dO 
dat duct 1(9 hien MO ta 

Kien that 

CO 1 CLO1 Nam Yang ck kien thirc mai ve co che 
phong dien trong khong !chi, he thong 
cach dien SF6, phong then cpc lx), thiet 
bi thong set ZnO, each dien doi veri at 
(mg thing trong nha, qua din áp *4 plied 
hap each dien trong lueri truyen tai, may 
cat, cap each dien, phan tich dien throng 
trong thiet bi cao ap, do Itrong va giam 
sat quang hoc trong moi truemg cao Ai), 
nguyen l9 va ang dung xung dien 

PLO2 M 

CO I 

CO2 

CLO2 Van dung trong tinh toan,. thiet ke he 
thong bao ye thong set va not dat 

PLO2 M 

Ky nang 

CO1 

CO2 

CO3 

CLO3 Van dpng cat kin that meri trong finh 
Niue icy that dien cao ap trong lap Ian va 
giai quyet van de 

PLO5 M 

CO1 

CO2 

CO3 

CO4 

CLO4 -Ring hgp dugc ck giai phap Icy that de 
giai quyet cat bai tan lien quan den linh 
vtrc, k9 thuat dien cao ap theo cdc tieu 
chuan mai 

PLO2, PO4, 
PL05, 
PLO7 

H 

Mac ty chit va trach nhiem 

CO5 CLOS 
-,-.. Thich nghi, ty thnh &rang \fa huang dan 

ngtnai khk ty cap nhat ck ben thirc mai 
trong linh limy k-y thuat dien cao ap 

PLO8 M 

5. Tai lieu phuc vu man hyc 

Giao trinh chinh: A. Haddad and D. Warne, Advances in High voltage engineering, 
The Institution of Engineering and Technology, 2009. 

Tai lieu tham khao: Andreas 	Kuchler, 	High 	voltage 	engineering: 	Fundamentals - 
Technology — Applications, Springer, 2018 

Cat loai h9c lieu khk: Cat bai bao lchoa hoc lien quan den hoc phan 

6. Phuteng phap, hinh thterc t chfrc dgy hoc 

   

Phtrong phap, Moe dich CDR ciao HP 

 

   



hinh than to.  chat 
day hoc 

dat duct 

Din giang Cung cap cho ngueri hoc he thong kin thirc nen tang cilia 
hoc phAn met each khoa hoc, logic. 

CLOI, CLO2 

Darn 	thoai, 	van 
dap 

Thong qua viec giai dap giCra giang vi8n va ngueri hgc de 
giai quyet cac nei dung, kien that, bai toan trong h9c 
phan 

CL03, CLO4 

Nghien dm khoa 
hoc 

GiOp cho ngueri hoc tang cuong nang lvc tv hoc, tv 
nghien ciru, rat ra Vet luan 

CLOS 

7. Ke hoach giang day chi tiet 

Bu61 hoc Nei dung CDR hoc 
phan 

Buoi 1 

(3 tie° 

Chwung 1. Co che pheng din danh thiing khong lchi 

1.1. Gibi thieu 

1.2. Co che vat ly 

1.3. trng ding 

Chwong 2. Ife thOng each din SF6 In giam sat &la cluing 

2.1. Glen thieu 

2.2. Hien tuong ion h6a trong SF6 

TF Itgc tgi nha 

Ngtiti h9c On tap the kin thirc da hoc 

Ngueri_hoc chuArt bi cac bai bao khoa hoc de trinh bay theo sv 
huang dan dm ngueri giang day 

CLO 1, 
CL03, 
CLO4 

BuOi 2 

(3 tit) 

Ngueri hoc trinh bay cac bai bao khoa hoc 

Chwung 2. He thang each din SF6 vi gilin sat dm chti nba 
(tiep theo) 

2.3. Ca ch8 danh thang trong din twang hei tv thAp 

2.4. Danh thing din truong killing siting nhat trong SF6 

2.5. Danh doing trong GIS 

2.6. Cac cai tin kha di trong each din SF6 

Ty hgc lid nha 

Ngueri hoc On tap cac kien thirc da h9c 

Ngueri hoc chart bi cac bai bao khoa hoc de trinh bay theo sv 
huong dan cila nguai giang day 

CLO I, 
 
 

CLOS 

Buhl 3 

(3 tit) 

Ngueri h9c trinh bay the bai bao khoa hoc 

Chwang 2. He thong each din SF6 va giam sat ciia china b  
(tiep theo) 

2.7. Cac kg thuat chan doan phong din cc be (I& voi GIS 

2.8. Phat vb. truy8n tai tin hieu UHF trong GIS 

CLO I, 
 
 

CLOS 



2.9. icing dung dm ky thuat UHF a phat hien PD trong GIS 

Tir hpc tgi nhti 

Ngutri hoc on tap cac hen thgc da hoc 

Ngtretboc chuAn bi cat bai bao khoa hoc de trInh bay theo sg 
huerng dan tha ngugi giang day 

Buoi 4 

(3 tiet) 

Ngtrari hoc trinh bay cac bai bao khoa hoc 

Chtrang 3. Hi'en ttrgng set danh va he th6ng bao ve ch6ng set 

3.1. Tir Franklin den Schonland 

3.2. Hien tugng set danh 

3.3. Tinh chat vat 19 cna set 

3.4. He thOng bao ve cheng set 

3.5. Cac yeu t6 nguy him va bao ve 

Ty• hpc tgi nha 

Ngutri hoc On top cac kien thgc da hoc 

Ngutri_hoc chuAn bi ck bai bao khoa hoc de trinh bay theo sg 
huerng dan dm nguiyi giang day 

 
 
 

CLOS 

Bali 5 

(3 tiet) 

Ngutri hoc trinh bay cac bai bao khoa h9c 

Chtromg 4. Ph6ng din eve bd va cic phep do cita cluing 

4.1. Gibi thieu 

4.2. Co elle suy giam plying din clic be 

4.3. Do luting phong din cpc be 

Chtromg 5. Thitt hi chtng set ZnO 

5.1. Gigi thieu 

5.2. Sr phat trien ctla bao ve qua dien ap 

5.3. Ck tinh chat co ban dm vat lieu ZnO 

5.4. Dac tinh nhiet dm thiet bi chOng set ZnO 

5.5. Skr suy giam va gia h6a caa thiet bi chOng set ZnO 

Ty • hpc tgi nhit 

Ngtrai hoc On tap ck kin thirc da hoc 

Nguti_hoc chuAn bi cac bai bao khoa hoc de trinh bay theo sir 
hueing dan cna ngugi giang day 

CLO I, 
 
 

CLOS 

Bulii 6 

(3 tiet) 

Ngtrgi hoc trinh bay cac bai bao khoa h9c 

Chtrcmg 5. Thitt bi chtng set ZnO Op theo) . 

5.6. 1116c Incrng tu& th9 dm thitt hi cheng set ZnO 

5.7. Cac thu tgc th6 nghiem den \fed dc tinh hga cna thiet bi 
chong set ZnO 

5.8. Cac dc tinh caa thiet bi cheng set ZnO 

CLOI, 
 
 

CLOS 



5.9. Giam sat thiet bi chong set ZnO 

5.10. Cac tieu chuAn va huOng an áp dvng 

5.11. Ltra chon thiet bi chong set oxit kim loai khong khe her 

5.12. Vi tri va lchoang each bao ve dm thiAt bi thong set 

Ty. hpc tyi nha 

Ngued h9c on tap cac kin tithe da hoc 

Nguai hoc chuAn bi cac bai bao khoa hoc de trinh bay theo su 
huang clan dm nguei giang day 

Bu6i 7 

(3 Vet) 

Nguoi hoc trinh bay cac bai bac khoa h9c 

Chwang 6. Cach dien cho dc fag dung trong nha 

6.1. Gith thieu 

6.2. Vai tro cna each dien 

6.3. Tinh chAt vat lieu 

6.4. Cac vi du thiAt ke 

6.5. Co chA phong din bA mat 

6.6. Cac dac diem vA dien 

6.7. Sr Ira chon vã xac dinh kich thuerc 

6.8. Cac phep do bA sung 

6.9. Cac diAu khoan khac 

M. 119c 10 nIzil 

Nguti h9c On tap cac kin fink da hoc 

Ngtrai_h9c chuAn bi cac bai bao khoa hoc d'A trinh bay theo sr 
huOng dan caa nguari giang day 

CLOI, 
 
 

CLOS 

Bu6i 8 

(3 tie) 

Nguoi hoc trinh bay cac bai bao khoa hoc 

Chwomg 7. Qua din ap va phi hop each din tren luti 
troy& tai 

7.1. Gieri thieu 

7.2. Qua din ap he thong 

7.3. MO phong va phan tich luei 

7.4. Qua dien ap &mg cAt tinh toan 

7.5. Ph6i hop each din 

7.6. DuOng day truyen tai 

Ty. Itpc tgi nha 

Ngtroi he On tap cac kiAn thirc da lice 

Nguti hoc chuAn bi the bai bao khoa h9c de trinh bay theo str 
huong dAn dm ngtrOci giang day 

CLO I, 
 
 

CLQ5 

By& 9 Nguai hoc birth bay cac bai bao khoa hoc  
 



(3 fiat) Chuang 8. Ni (IL CL04, 
CLOS 

8.1. Giai thiau 

8.2. Cac thanh phan h'a thong noi dAt va cac phucrng phap n'Oi 
dAt ha thang 

8.3. Dian fit suAt dAt \fa cac ky thuot do 

8.4. Dc tinh tan sO dian cfia ha thring nal dAt 

8.5. Cac nguy ca giat dian va cac vAn da an toan 

8.6. Dc tinh xung ctia ha tinting nen dAt 

Ty hgc tgi 'dui 

Ngueri hoc On top cac kien that da hoc 

Ngueri hoc chuan bi cac bai ban khoa hoc de trinh bay theo sr 
huang clan ctla ng,u6i giang day 

Buai 10 

(3 tit) 

Nguei hoc trinh bay cac bai bao khoa hoc 

Chuang 9. May eat va sty ngat mish 

9.1. Gioi thiau 

CLOI, 
 
 

CLOS 

9.2. Dc dim ngat mach, kiam sok va dap tit ha quang 

9.3. Ha thong thiat bi thing cat phan phi 

9.4. Scr c/6 tram bian ap va cac khia canh di'au khian 

9.5. Diau khian tram bin ap trong diau khian ha thOng 

9.6. Lap ke, hok xac dint dc diem ky thuat va tha nghiam ha 
thong clang cat HVAC c6 diet' khien 

9.7. Xem xet din tnoi va ming len toan cOu 

9.8. Wit vai vi do cna thiat bi dong cat hian dai 

9.9. Tuai tho thiat bi: cac chin Itrot giam sat tinh trang 

Ty. hgc tgi nhit 

Nguai h9c On tap cac hen that A h9c 

Nguai hoc chu'an bi cac bai bao khoa hoc da trinh bay theo skr 
twang clan dm nguai giang day 

Buai 11 

(3 fiat) 

Ngtrai hoc trinh bay cac bai bao khoa hoc 

Chtrong 10. Cap each then bang polyme 

10.1. Giai thiau 

CLOI, 
 
 

CLOS 

10 2 Ck thanh phAn cda cap polymer 

10.3. San xuAt cap 

10.4. Ck qua trinh h6ng bac 

10.5. Cac me hinh thiet ka toan hoc dm cap 

10.6. Truyan tai din mOt chiau 

10.7. Thir nghiam 



Try hpc tcti rzha 

Ngtrai hoc on tap cac kian thirc dã hoc 

Nguai_hoc chuAn bi cac bai bao khoa h9c de trinh bay theo sr 
ua hng clan dm nguai giang day 

Buhl 12 

(3 tit) 

Nguari hoc trinh bay cac bai bao khoa hoc 

Chwung 11. Phan tich so h9c cila din truirng trong thiet bi 
cao ap 

11.1. Gied thieu 

11.2. Pluton phap s6 h9c 

11.3. Cong thac dm phucmg trinh phAn ta him han tong khang 
gian hai chieu va ba chieu 

11.4. Cac Man the Ichic dm c6ng thdc co ban 

11.5. Ap dung 

11.6. Laa chon bac oh sr xap xi thanh phAn hiru han 

11.7. Danh gia caa str phan 1)6 din tnrang 

11.8. Cac phat trren b(i xcr1Y tank va sau 

Tic hgc tgi nha 

Nguari hoc On tap cac kien thirc da hoc 

Nguad_htic chuAn bi ck bai bao khoa hoc de trinh bay theo str 
huang clan caa nguai giang day 

CLO I, 

CCLIA043, 
CLOS 

Bit& 13 

(3 tiet) 

Nguari hoc trinh bay cac bai bao khoa hoc 

Chwung 12. Phan tich so h9c cila din trutng trong thiet bi 
cao ap 

12.1. Gioi thieu 

12.2. Cac nguyen IY quang h9c co ban 

12.3. Thiet t hi 1.tah 	thang quang hoc 

12.4. Cac vi cla kat qua tit* nghiem 

Ty-  hpc tgi nha 

Ngtrai hoc an tap cac kin that da h9c 

Nguiri hoc chuAn bi cac bai bac) khoa hoc da trinh bay theo str 
hiking clan caa nguai giang day 

CL01, 
 
 

CLOS 

Baal 14 

(3 fiat) 

Nguai hoc trinh bay cac bai bap khoa hoc 

Chwang 13. Nguyen IY yh Wng dyng xung din 

13.1. Glad thieu 

13.2. May phat xung va cAu true lien kat 

13.3. Dong cat ban d'An 

13.4. Cac dueng day truyan tai phi tuyan 

13.5. Cac CEng clang xung dien 

CL01, 
 
 

CLOS 



Ty. hoc tgi nhit 

Nguai h9c on tap cac kin thirc da h9c 

Ngueri_h9c chu'An bi cac bai bao khoa h9c de trinh bay theo sr 
huong clan dm ngued giang day 

Bu6i 15 

(3 tiet) 

Ngtred h9c trinh bay cac bai bao khoa hoc 

On tap 

CLO5 

8. Dinh gia Ite't qua hoc tap 

Sir clang thang 10 diem cho tat ca cac hinh that clanh gia trong hoc phAn. 

STT Hinh that 
dank gia 

Tien chi din!' gia TWA 416 OR eau 
HP 

Trong 
so 

1 

Ouri &ink 

Thad gian tham du buei h9c; Tinh chit 
dOng, mac dO tich clic cita nguai hoc 

*Nguai h9c trinh bay cac bai bao khoa 
hoc theo quy Pt caa giang vien phu 
truth giang day. -Tieu chi danh gia bai 
bao cao: dang nOi dung da phan cong. 
trinh bay tot va am hieu van de' 

Trong 
toan 	b0 
hpc qua 
trinh 

CLOI, 
 
 
 

CLOS 

30% 

2 Cuoi kj.,  

Thi lc& thac h9c phan; Hith thac thi: 
tieu IS; Tieu chi (lath gia: dang nOi 
dung da phan,  ding, trinh bay tot vá 
am hieu van de 

Theo 
quy dinh 
caa 	nha. 
truerng 

CLO I, 
CLO2' 

 
 

CLOS 

70% 

9. Thong tin ve giang vien 

9.1. Giang vien 1 

H9 va ten: Le Tun HO 

- Chirc dant), hoc hAm, hc vl: Tien si 

Email: tuanhole@anu.edu.vn  Dien thoai lien he: 0981273279 

9.2. Clang vien 2 

- HQ va ten: NO Minh Khoa 

Chirc danh, hoc ham, hoc vi: Pho giao su, Tien st 

- Email: ngominhkhoa@qnu.edu.vn  Dien thoai lien he: 0988371737 

10. Clie uuv dinh chun 

Cam ket dm giang vien Dam bao thing nOi dung, dung lich day va dung phucrng 
thac danh gia. 

Yeu cau doi vad ngued hoc Tich cue, chit (long trong h9c tap. 

Quy dinh ve tham du lop hoc Di hoc dang gits, khong lam viec rieng trong gier h9c. 

Quy dinh ve hpc vy Tap trung va trao deli sal nei. 

Cac quy clinh khac 



BO CIAO D1JC VA DA° TAO 	ONG HOA XA HQI CHIJ NGHTA. VICT NAM 
TRUtiNG HAI HQC QUY NHON 	 Dec  lap — Tg do — Hynh pink 

BE CliONG CHI TIET 

HQC PHAN: TOI Ut HOA VAN HANH H THONG DItN 

Ma hyc phAn: KDTV 516 

Ten tieng Anh: Optimization of Power system operation 

1. Meng tin chung ve hyc phan: 

Ten hgc phAn: TM tru boa van hanh he tilting dien 

MA hec phan: KDTV 516 	SO tin chi: 03 

Loyi hoc phAn: tv chen 

- Cac h9c phAn hoc truck: Cac phuang phap toi uu h6a 

Cac you cu khde id& veri hoc pilau (nu c6): 

- Phan gia tin chi del \red the boat &Ong: 

+ Nghe giang 1 thuyet: 30 tik 
+ Lam bai tap tren lop: 15 tiAt 

+ Thao Irian: 0 tiet 

+ Thuc hanh, thtrc tap: 0 tiet 

Khoa phy trach hcc phAn: K9 thuat va Cong nghe 

MO tã hyc phAn 

H9c phAn TM tru h6a van hanh he theng then se trang bi cho ngueri he nhcmg_kien thirc ve the 
phuang phi)) toi tru, phan tich dong &Ong suat, firth toan dO nhyy, dieu do kinh th co dien, dieu de 
kinh to veri rang buOc dO an toan, dieu de kinh te he thong da vang, phoi hop to may phat, toi tru 
Ftha clang ding suat, mien an toan tryng thai tinh, (mg dung :tang luang tai tyo, sa Mai phy tai t6i 
uu, tai cau trim tôi tru lueri phan phoi, phan tich dO bat dinh trong he thong dien, van hanh krói 
dien thong minh. 

3. Myc tieu cüa hyc phan (k9 hieu COs): Trang bi cho ngued h9c 

- Kien thirc 

C01: CO cac kin thirc v tot au boa 4n hanh he dieing dien 

+ CO2: CO the kin thire v tinh toan va dim ra cac phucmg an van hanh t6i tru he thong dien 
va lueri dien thong minh 

- Ky" :tang 

+ CO3: Co kha nang van dyng cac kin thirc v tei tru h6a trong van hart h thong dien 

C04: CO kha nAng tAng hop va phan tich de giai guy& the vAn a trong t6i tat Ma van 
hanh he thong then va luti dien thong minh 

- Müc ttr cha va trach nhiem 

COS: CO kha Wang tv cap nhat kin thirc a thich nghi va dinh bison cho nguti Ithac 
trong giai quyet the van de mOi trong firth vtrc van hanh he thong dien va lueri dien thong 
minh 



4. Chun du ra cim hoc phlan (14 hieu CLOs) 

H9C phan dOng geip cho chuArt Mu ra cüa chuang trinh dao tao (k9 hieu PLO: Program learning 
Outcomes) theo mire dO sau: L = Mac thap; M = Mirc trung binh; H = Mac cao 

Mvc tieu 119c 

phan (COs) 

Chuan Mu ra h9c phAn (CLOs) Chuan Mu ra 
CTDT (PLOs) 

Mac do 
clat dugc K9 hieu MO ta 

Kien thac 

GO! CLO1 Nam virng cac kin thac ve phucmg 
phap tei tru hem 

PLO2 Nit 

COI 

CO2 

CLO2 Van ding cac kin thirc ve t6i tru 
h6a trong dieu,d0 kinh te, phoi km 
to may phat, ten tru Ma clang cling 
suat, sa thai phv tai tot tru trong van 
hanh he: thong dien va Ithat dien 
thong minh 

PLO2 m 

Icy nang 

COI 

CO2 

CO3 

CLO3 Van ding cac kin thuc ve tat tru 
h6a he then? dien trong lap luan va 
giai quyet van de 

PLO5 m 

CO1 

CO2 

CO3 

CO4 

CLO4 Tang hgp dugc cac giai phap 14 
thuat de giai quyet e cac bat toan van 
hanh tot tru he thong dien va Ithai 
then thong mirth 

PLO2, PO4, 
PL05, PLO7 

H 

Mac ttr chit va trach nhiem 

CO5 CLOS Thich nghi' • 	• 
tu dinh hiretng NM luremg 

• 
dAn ngueri kilt ttr cap that cac kien 
auk mai trong linh vtrc van hanh 
t6i tru he theing dien 

PLO8 NI 

5. TM litu phoc Ito mon hoc 

Gido trinh chinh: Jizhong Zhu, Optimization of Power system operation, Wiley-
IEEE Press, 2015. 

Tai lieu tham khao: Ebrahim Vaahedi, Practical power system operation, Wiley-IEEE 
Press, 2014 

Cac loai h9c lieu khac: Cac bai bao khoa hgc lien quan den hoc phan 

6. Phtrong phap, hinh they t chile day hoc 

Huron !Map, hinh that to 
chine day hoc 

Moc dick OR dm HP slat diftec 

Dien giang Cung cAp cho 	nguai h9c he CLOI, CLO2 



theng kin tithe nn tang cita h9c 
phan mOt each khoa h9c, logic. 

Dam thoai, vAn dap Th8ng qua viec giai.dap gitra giang 
vien va ngtrai hgc de giai quyet cac 
ned dung, kien thirc, bai toan trong 
h9c phan 

CL03, CLO4 

Nghien ciru khoa hgc Gilt]) cho ngued hoc tang cuong 
nail& hie to hoc, to nghien dm, nit 
ra kat Juan 

CLO5 

7. Ka hoach giang day chi tiat 

Bail hoc Ned dung CDR hoc 
phan 

Buhl 1 Chuang 1. Gied thieu cac phtrang phap teli um CLOI, CLO3 

(3 tie° 1.1. Ck ca ban ve he thong then 

1.2. Ck phuang phap truyen thOng 

1.3. Ck phuang phap tim kiam thong minh 

1.4. I:Jing ding 131, thuyat he me 

Chuang 2. Phiin tich thing cang mit 

2.1. Me hinh toan hgc caa deng cOng suAt 

2.2. Phucmg phap Newton — Raphson 

2.3. Plurcmg phap Gauss — Seidel 

2.4. Phircmg phap tach then P — Q 

2.5. Deng ding suAt DC 

2.6. lierc lugng trang thai 

Bai tap 

Try hoc toi nha 

Ngueri h9c on tap cac kian Mk TA hgc 

Ngueri h9c chuAn bi cac bai bao khoa hgc a trinh bay theo 
so hoeing clan elm nguai giang day 

Buth 2 Ngtrai hgc trinh bay cac bai bao khoa hgc CL02, CL03, 

(3 fiat) Chuang 3. Tinh than do ning 
CL04, CLOS 

3.1. Gith thieu 

3.2. Tinh toan do nhay tOn thAt 

3.3. Tinh toan cac he se dO nhay chuyen dich ce rang buOc 

3.4. Phuang phap nhieu loan cho phan tich do nhay 

3.5. Phan tich dO nhay then áp 

3.6. Ling dung Mei gian thoc dm he se dO nhay 

3.7. Ck ket qua me pheng 



Bai tap 

Tw hoc tai ithet 

Nguti hoc an top cac kin thirc da hoc 

Ngutri hoc chuAn bi cac bai bao khoa h9c a trinh bay theo 
six huong clan dm ng,tresi giang day 

Bu6i 3 

(3 fiat) 

Nguti hoc trinh bay cac bai bao khoa hoc 

Chuang 4. Dieu dO kinh te ea dien 

4.1. Giti thieu 

4.2. E)ac tinh dAtt vao — dAu ra dm cac may phat 

4.3. Dieu dO kinh te h6 thing nhiet bO qua Mn that luti 

4.4. Tinh tan Mn thAt cong silk 

4.5. Dieu do kinh te he dieing nhiet có x8t den Mn thAt luti 

4.6. Dieu dO kinh te he th6ng thity nhiet 

4.7. Dieu dO kinh the theo phuang phial) gradient 

Ty. /zgc tgi nha 

Nguezi kw On tap cac kin thug dd h9c 

Nguti h9c chuAn bi cac bai bao khoa h9c a trinh bay theo 
sr huang dan ctia nguti giang dAy 

CLO2, CL03, 
CL04, CLOS 

Bu6i 4 

(3 tit) 

Nguti h9c trinh bay cac bai bao khoa h9c 

Chtrung 4. Dieu do kinh 4 c6 din Op theo) 

4.8. Dieu dO kinh te c6 dien theo thuat toan di truyen 

4.9. Dieu dO kinh te c6 chin theo mang no ron Hopfield 

Bai tap 

Ty. hpc tgi nha 

Ngtrai hgc On tap cac kin thirc cid hoc 

Nguti h9c chuAn bi cac bai bao khoa imc de trinh bay theo 
su huong clan cna ngutri giang day 

CLO2, CL03, 
CL04, CLOS 

Bu6i 5 

(3 het) 

Nguti hoc trinh bay cac bai bao khoa hoc 

Chtrung 5. Dieu di) kinh te eó rang buOc do an man 

5.1. Giai thieu 

5.2. Phuang phap quy hoach tuyen tinh 

5.3. Phtrang phap quy hoach toan phmmg 

5.4. Phuang phap guy hoach clang kcal 

5.5. Phutrng phap guy hoach clang lueri 16i phi tuyen 

5.6. Phuang phap dieu dO kinh re hai giai don 

5.7. Dieu dO kinh te có rang buOc dO an toan theo that toot 
di truyen 

CLO2, CL03, 
CL04, CLOS 



Bai tap 

Ty hpc tgi nhil 

Ngued h9c on tap the kin tilde da hoc 

Ngueri Mc chuAn bi the bai bao khoa h9c a trinh My theo 
str huerng an clia ngtrai giang day 

Bu6i 6 

(3 ti'At) 

No.:6i hoc trinh bay cac bai bao khoa Mc 

Chtrong 6. Dieu d6 kinh te h6 thong da yang 

6.1. Gioi thiAu 

6.2. Tinh kinh tA dm kAt noi da \rung 

6.3. Sr chuyen Yong 

6.4. Str chuyAn Yong da thng 

6.5. MAED giai theo phuang phap quy hoach clang lueri 16i 
phi tuyen 

6.6. Phucrng phap tot tru Ma phi tuyAn sir dung mang no ron 

6.7. Tinh toan teing kha n'a'ng chuyAn trong da \ging 

Bai tap 

Trf hge tgi Sit 

Nguoi h9c On tap the kiEn that dd Mc 

Ngtrai hgc chuAn 1)1 the bai bao khoa hoc dA trinh bay theo 

CL02, CL03, 
CL04, CLOS 

su huerng dart clia nguai giang day 

Bu6i 7 

(3 tiet) 

Ngtrai h9c trinh bay the bai bao khoa Mc 

Chtrang 7. Ph6i hyp the to may 

7.1. Glen thiAu 

7.2. Phtrang phap quyen uu lien 

7.3. Phuang pita') quy hoach (long 

7.4. Phuang phap Lagrange nai long 

7.5. Phtrong phap tim kiAm Tabu dtra ten quy hoach 'dart 
Ma 

7.6. TM tru Ma My dan cho phoi hgp cac to may 

7.7. Quy trinh phan tich thir bac 

Bai tap 

Ty- hoc tpi nhit 

Ngtrai Mc On tap cac kien that TA h9c 

Ngtrai h9c chuAn bi the bai bao khoa h9c de trinh bay theo 
sir twang dan tha ngtrai giang day 

CL02, CL03, 
CL04, CLOS 

Bu6i 8 

(3 tiAt) 

Ngueri Me trinh bay cac bai bao khoa h9c 

Chtrong 8.1-6i tru boa dong ding suit 

8.1. Giai thiO 

CL02, CL03, 
CL04, CLOS 



8.2. Phucmg phap Newton 

8.3. Phuang phap gradient 

8.4. OPF sir dung guy hoach tuyen tinh 

8.5. OPF sir dung phuang phap diem trong cai lien OPF 

8.6. OPF vai bO dich pha 

8.7. OPF da floc tieu 

8.8. Tth to haa bAy clan cho OPF 

Bai tap 

Ty.  119c tgi anti 

Nguai h9c On tap cac kin tithe da h9c 

Nguai h9c chuan bi cac bai bao khoa toe dE trinh bay theo 
sr huerng dan dm nguth giang day 

BuAi 9 Nguai hoc trinh bay cac bai bao khoa lice CL02, CL03, 

(3 tiet) Chtrung 9. Min an toan trang thai tinh 
CL04, CLOS 

9.1. Giai thieu 

9.2. Hanh lang an toan 

9.3. Plarang phap ma Ong truyen theng 

9.4. Phtrang phap ma rOng nang cao 

9.5. He mer ya guy hoach tuyen tinh 

Bai tap 

TT /we Azi illia 

Nguai hcc On tap the kin tithe da h9c 

Ngtroi hgc chuan bi the bai bao khoa hgc de trinh bay theo 
sr huang dan tha nguth giang day 

Buth 10 Nguai toe trinh bay cac bai bao khoa hoc CL02, CL03, 

(3 fiat) Chill:mg 10. trng clang nang lung tai tact 
CL04, CLOS 

10.1. Giai thieu 

10.2. Cac nguan nang long tai too 

10.3. Van hanh dm M thong PV n6i ltrai 

10.4. Tinh toan then áp luth plan plfth 

10.5. Anh huerng tan s6 eua nha may MT dan ltrai phan phth 

10.6. Von hanh nang lugng gio 

10.7. Phan tich then áp trong he thong then ei5 nang lung 
gia 

Bai tap 

Tcpwc tyi nhit 

Nguai hoc On top cac kien thire da" 119c 



Ngueri hoc chuan bi eac bai bao khoa hoc a trinh bay theo 
sr huang dan dm nisei giang day 

Buhl 11 

(3 tiet) 

Ngueri h9c trinh bay cac bai bao khoa h9c 

Chuang 11. Sa thai phy tai to' um 

11.1. Giai thieu 

11.2. Sa thai phi tai truyen theng 

11.3. Sa that phy tai th8ng minh 

11.4. Cong [him sa thai phy tai t6i uu 

11.5. Sa that phy tai t6i uu có rang buOc lued 

11.6. Sa thai phy tat toi utt thong có rang buOc luOi 

11.7. Sa thai phy tai gian doan phan tan DILS _ 

11.8. Sa thai Ow tai din ap thAp 

11.9. Quan 19 the nghen 

Bai tap 

Ty-  Ispc Igi nlui 

Ngtrai h9c on tap cac kien auk da hoc 

Nguai h9c chuan bi cac bai bao khoa h9c a trinh bay theo 
sir hthang dan dm ngueri giang day 

CL02, CL03, 
CL04, CLOS 

Buai 12 

(3 list) 

Ngtrai h9c trinh bay cac bat bao khoa hoc 

Chtromg 12. Tsai tru h6a au trtic Itrei phial phiii 

12.1. Giai thieu 

12.2. MO hinh toan hoc dm DNRC 

12.3. Phuang phap suy nghiem 

12.4. Phuang phap toan din dya tren guy luat 

12.5. Phucmg phap quy hoach tuyen tinh se nguyen Mn hop 

12.6. Ap dyng GA cho DNRC 

12.7. Quy hoach tien boa c/a mtic tieu cho DNRC 

12.8. Thuat toan di truyen dya tren 19 thuyet matroid 

Bai tap 

Tic hoc till unit 

Ngueri h9c On tap cac kin tithe d5 h9c 

Nosed hoc chuan bi cac bai bao khoa h9c (16. thrill bay theo 
sir huong clan dm ngueri giang day 

CL02, CL03, 
CL04, CLOS 

Buei 13 

(3 ti'et) 

Ngued hgc trinh bay cac bai bao khoa h9c 

Chuang 13. Phan tich do bat dinh trong h? thong din CL04, 

13.1. Giai thieu 

13.2. Dinh nghia de bAt dinh 

CL02, CL03, 
CLOS 



13.3. Phan tich pito tai bat dinh 

13.4. Phan tich dong c8ng suAt bat dinh 

13.5. Dieu de kinh te xet den dO bat dinb 

13.6. Van hanh he thong thay nhiet c6 xet den d8 bat dinh 

13.7. Ph61 hop ck t6 may c6 xet den de bat dinh 

13.8. TOi uu h6a cling suat phan lilting c6 xet den tai phan 
Ichang bat (firth 

13.9. T61 uu Ma clang ding suat theo xac suat 

13.10. So sanh ck phirong phap tAt dinh va bat dinh 

Bai tap 

Tic h9c tyi tiled 

Ngtrai hoc On tap cac kien that da hoc 

Nguai hoc chuan bi the bai bao khoa hoc a trinh bay theo 
sir hinang an dm nguai giang day 

Buhl 14 Ngueri h9c trinh bay cac bai bao khoa hoc CL02, CL03, 

(3 tit) Chuang 14. 9n hanh Itn5i din thong minh CL04, CLOS 

14.1. 0161 thieu 

14.2. Dinh nghia lueri din thong minh 

14.3. Ck c8ng nghe luai din thong minh 

14.4. Van hanh Itriai dien thong mirth 

14.5. Dieu dO kinh te xet den de bat dinh 

14.6. Phucrng phap hai giai doan de dieu dO 1u6i din thong 
minh 

14.7. Van harth nha may Oat din áo 

14.8. Luai phan ph6i th8ng mirth 

14.9. Van bath hied dien sieu nho 

14.10. Phucmg phap do got pha mai 

Bai tap 

Tij hoc tai nhet 

Ngtrai hoc on tap cac kin thirc da hoc 

Nguai hoc chuan bi cac bai bao khoa lice de trinh bay theo 
skr huang dan dm ngtrai giAng day 

Bu6i 15 Nginai hoc trinh bay cac bai bao khoa hoc CLOS 

(3 tit) On tap 

8. Danh gia ket qua h9c gip 
Sir dung thang 10 diem cho t'At cã the birth iliac danh gia trong 11QC phAn. 

      

STT Hinh that Tien chi Elijah gia Thai dim CDR ciia Tr9ng 

      

      



danh gil HP so 

I 

Qua trinh 

Thai gian tham clp &lei hoc; Tinh 
chit Ong, mire d'e tich cue cila 
nguai hoc 

. 
*Nguari hoc trinh bay cac bat bao 
khoa h9c theo quy dinh dm giang 
vien phi each giang day. -Tien 
chi danh gia bai bao cao: dimg nOt 
dung da' ,phan cong, trinh bay tot 
va am lieu van de 

rT ong 
toan 	bO 
bee 	qua 

trinh 

CLOI, 
 
 
 

CLOS 

30% 

2 Cub' i Icc, 

Thi ket thlic hoe phanH Hinh thee 
thi: tieu lu 	Tieu chi danh gia: 
dung nOi dung da phan cong, [d oh 
bay tot va am hieu van de 

Theo
an; quy chi-1h 

dm nha 
truang 

CLOI, 
CL02, 
CLO3, 
CLOLI, 
CLOS 

70% 

9. Thong tin ye gifing viOn 

9.1. Gifing vien 1 

- HQ \La ten: LO Than HO 

- Chirc danh, hoc ham, hoc vi: Tien si 

Email: tuanhole@qnu.edu.vn  Dien thoai lien h'e: 0981273279 

9.2. Clang vien 2 

- H9 va ten: NO Minh Khoa 

Chirc danh, hoc ham, h9c vt: Ph6 giao RI., Tien Si 

Email: ngominhkhoaaqnu.edu.vn  Dien thoai lien 119: 0988371737 

10. 	ac uuv dinh chun 

Cam ket dm giang vien Dam bao clang nOi dung, dung Itch day vã dang phucmg 
thee danh gia. 

You au dei voi nguai h9c Tich me, chit clOng trong hoc tap. 

Quy dlnh v'e tham cly 16p hoc Di hoc clang gia, thong lam viOc rieng trong gio h9c. 

Quy dinh ye Ice vii Tap trung va trao doi sot. noi. 

Cac quy dinh khdc 



BO CIAO Di/C VA DAC TAO 	CQNG HOA XA HOT CHO NGHIA VIET NAM 
TWA:NG DAI HQC QUY NHON 	 DOc Kap — Tir do — Ranh pink 

DE CITONG CHI TIET 

HQC PHAN: Till TRUaNG DIEN 

MA hoc plan: KDTD 517 
Ten tieng Anh: Electric Power Market 

1. Titling tin chung v hoc plan: 
Ten hoc phan: Thi twang then 

Ma h9c plan: KDTD 517 	SO tin chi: 3 

Loai h9c phAn: Tv chgn 
Cac hoc phAn hoc tnrot: 
Cac you eau Ichac dth vol h9c phAn (Neu c6): 

Phan gi& tin chi dth yeti the hoat dcmg: 
+ Nghe giang 19 thuyat: 30 tit 
+ Lam bai tap ten 16p: 15 tit 

+ Thao luan: 	tiet 

+ Thgc hanh, thgc tap: 

+ float clQng theo 	tiet 

+ Ttr hoc: 90 gier. 
Khoa phv trach h9c phan: Khoa Kyr thuat va C6ng nghe 

Me tã hoc plan 
Hoc phan "TN trueng dien" trang bi cho ngtred h9c kin thirc cc so ve phap 19 de hinh 

thanh va pith trien thi tn.rong dien tai Viet Nam; Itra chon mo hinh va l0 trinh Oat tri&'n thi 

truerng dien, gia dien, bcp cliing mua ban dien, chao gia canh tranh, ban buon ban le_ 

Moe tieu caa hoc phAn 
- Kin dint 

C01: NAm yang ntang kien thirc co ban ve phap 19 de hinh thanh va Oat trien thi Cueing 

dien tai Viet Nam. 
CO2: Cac mo hinh, hop dQng mua ban dien va IO trinh phat trien thi twang dien tai Viet 

Nam. 
CO3: He thong do dm trong thi truang then. 

- Ky nang 
+ C04: Phan tich, tinh toan gia then vã chao gia canh tranh, ban buon ban le. 

C05: Hieu dugc tam quan tr9ng cna mon hoc trong 11th vtrc he thong dien va nang cao 

trach nhiem do dc va ngh'e nghiep. Co kha Nang cap nhat kien thirc; c6 tinh than h9c h6i, 

cau tien trong hgc tap va nghien dm, hinh thanh nang Itrc tr h9c va tg nghien ciru. 

4. Chan dâu ra cüa hoc plan 



Myc hen 

hue phOn 

(COs) 

Chain du ra hue plan (CLOs) A 	A Chuan du 

ra CTOT 

(PLOs) 

Mire d8 

dat 

dttvc 

1(5,  hiOu M8 IA 

[Gen that 

CO 1 

CO2 

CO3 

CLO1 

Trinh bay dugc khai nie'm ve thi twang 

dien, ca so phap 19,  a hinh thanh ya phat 

trien thi truang dien tai Viet Nam. 

 

 

 

PL014, 

PL015 

L 

CO! 

CO2 

CO3 

C04 

CLO2 Nam viing cac mo hinh, hop deng mua ban 

din vã 10 trinh phat trien till twang din tai 

Viet Nam. 

 

 

 

PL014, 

PL015 

M 

CO2 

CO3 

C04 

CO5 

CLO3 Gia din, chao gia canh tranh, vã hop deng 

mua ban dien. 

 

 

PL014, 

PL015 

M 

icy !tang 

CO4 

CO5 CLO4 Phan tich, tinh toan gia dien, chao gia canh 

tranh, ban Mon ban le... 

PL04, 

 

 

PLO!!, 

PL014, 

PL015 

M 

C04 

CO5 CLOS 

Sir clong cling co may tinh mOt each hieu 

qua trong yiec tinh toan, phan tich, danh gia 

hieu qua trong viec Itra chan rn6 hinh, gia 

then, chat) gia canh tranh, ban buon ban le 

trong thi truang dien. 

PL04, 

 

 

PL011, 

PL014, 

PL015 

H 

Mtit tkr chit' irk traich nhiern 

C04 

CO5 CLO6 

Nhan that dugc earn quan acing dm m6n 

hoc "Thi true:mg dien" trong thoc re, tit do 
kien tri hoc tap, yeu thich nghien cat, giai 

quyet cac vAn de trong linh voc he theng 

dien. 

 

 

 

PL015 

M 

5. Tai Iiu phyc vy mon hue 

Gido trinh chinh: [1] VS. Tran Dinh Long, "TN truang din". NM xuat ban khoa 

hoc k9 thuat Ha NOi 2006. 

  



Tim doe a thu vin truang; mua tai cac nha sach trong thanh pith 

Quy Nhcm; tai teen mang internet. 

Tai lieu tham Ichao them: Willis, 	H. 	Lee.; 	Scott, 	Walter 	G, 	Distributed 	Power 

Generation, Planning and evaluation Power Engineering, CRC 

press, 589 page, 2000. 
Marcelo Godoy Simoes, Renewable Energy system: Design 

and analysis with induction generators, Boca Raton, 

Cac loai hoc lieu khae: [10] PhAn mem P55/ADEPT; PSS/E 

Phirang phip, hinh thik to chat day hoc 

Phirong phap, hinh 

thiic to chnt day hoc 
Myc dich 

CDR cha HP 

dat duve 

Dien giang Cung cap cho nguai h9c h'e theng kin thirc nn 

tang cita mon hoc met each khoa hoc, logic. 

CLOI, CL02, 

CLO4 

Dam thoai, van dap Thong qua viec giai dap gifra giang vien va nguOi 

hec de giai quy6t cac nOi dung, kin thac, bai toan 

trong mon h9c. 

CLOI, CL02, 

CL03, CLOS 

Bai tap GM') cho nguai h9c ap dung cac kien thac vac) viec 

tinh toan, phan tich gia dien, chao gia canh tranh, 

ban buon ban le tir do nim yang kin that da hoc, 

phat trien kha nang ty bee dm nguti hoc. 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Nghien ciru bai h9c Gulp cho nguai hoc tang cueing nang lye  tv h9c, ty 

nghien eau, rat ra ket Man. 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

KZ hoach giang day chi tiet 

Hued hoc Nei dung CDR hoc phin 

Buln I; 2 
(6 WOO 

Chtrang 1 Xu hirong phat trien thi trukng then teen the 

giiri vã kinh nghiem cho Viet Nam 

1.1 Xu huong phat tri'e'n 

1.2 Cac yeu th thac day thi twang dien 

1.3 t kin trai chieu 

1.4 Qua trinh phat trien thi tnrang then a mei sO nu& tieu 

bieu 

1.5 MOt s6 me hinh thi truang dien dien hinh 

1.6 Kinh nghiem va bai hoc cho thi twang dien Viet Nam 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

'Buei 3; 4; 

5; 

(9 net) 

Chtro•ng 2 Ox sir pithy hi cho hinh thknh vã Olt trien thi 

truirna dial tai Viet Nam 

2.1 Tien trinh cai each nganh dien Viet Nam tir 1995 d'en nay 

2.2 Khung phap 19 

2.3 MO hinh quan 19 nha nuot vai nganh Dien lye 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Buei 6; 7; Chuang 3 bp chon mil hinh Ilk 10 trinh Oat hien thi CL01, CL02, 



8 

(9 tiet) 

&lamaa  dien Viet Nam . 	. 

3.1 Quan diem 

3. Thi truong phat di'e'n canh tranh Viet Nam 

3.3 Thi trugng ban butin dien canh tranh Viet Nam 

3.4 Thi trugng ban le dien canh tranh Vi'et Nam 

3.5 LO trinh phat trien thi trueng dien Viet Nam 

CL03, CL04, 

CLOS, CLO6 

Buth 9; 

10; 	11 

(9tiet) CLO5, 

Chuang 4 Gia dien ye hop clang inua han dien 

4.1 Hop dug mua ban dien 

4.2 Gm phat dien ban buon 

4.3 Gia truyen tai dien 

4.4 0th phan phoi, ban le then 

CLO I, CL02, 

CL03, CL04, 

CLO6 

Buei 12; 

13 

(6 fiat) 

Chuang 5 Me hinh tro chcri va vAn a ehon quyet dinh 

trong dieu kien eanh tranh 

5.1 Chon quyet thnh trong dieu kien bat dinh 

5.2 Cac tieu chi Iva chon guy& dinh 

5.3 Me hinh to chui day dit 

5.4 Chien lugc Mn hap 

5.5 Trtemg hop ding quat 

CLO I, CL02, 

CL03, CL04, 

CLOS, CLO6 

Huth 14; 

15 

(6 tiet) 

Chtrong 6 HE timing do dm trong N. truirng dien 

6.1 Yeu eau d6i v6i h titling do drn 

6.2 Chic nang elm he' theng do dem 

6.3 He' theng thu thap va xir 19 se lieu do dam 

6.4 CAu triic dm he theng do d'em 

6.5 Vi tri do dm 

8. Dinh gia ket qua hoc qm 

STT 
dinh gut 

Hinh that D. 
Tien chi danh gut Thbi diem 

C R cila 
HP 

Trong 
A 

SO 

I Qua trinh 

Tinh cha dOng, mire do tich c9c 

chuAn N bai Ica tham gia cac hoat 

&Ong trong gies h9c 

Buth 1 den 

buth 15 

CLOI, 

 

 

 

CLOS, 

CLO6 30% 

Thai gian tham du buth hgc bat 

buec. Tay só fiat vAng, giang vien 

quyet dinh se diem theo t9 le yang 

Stith I den 

buth 15 

 

 

 

 

CLOS, 

CLO6 



Bai kiem tra 

tai lap 

CLO I , 

 

 

 

CLOS, 

CLO6 

Thao luan CLOI, 

 

 

 

CLOS, 

CLO6 

2 Cu6i kt 

Thi ket try& h9c phAn: 

- Hinh thirc thi: Viet (60%19 thuyet 

+ 40% bai tap) 

- Tieu chi danh gia bai thi: theo dap 

an dm giang vial ra de 

Theo lich 

nha truemg 

 

 

 

 

CLOS, 

CLO6 

70% 

9. Thong tin ye gifing viên 
9.1. Giang vien 1 

HQ \fa ten: Nguyen Duy Khiem 

Chile danh, h9c ham, lux vi: Tien si 

- Email: nguyenduylchiem@qnu.edu.vn.  

9.2. Gang vien 2 

Ho vá ten: Le Tuan HO 

Chdc danh, h9c ham, h9c Tien si 

Email: Itho@fttedu.vn  

10. Cac guy dinh chun 

Dien thoai lien he: 0913.986.068 

Dien thoai lien he: 0981.273.279 

Cam ket dm giang vien Len lerp day di: &mg gia, giang day theo dung d'e cuang, 

dung Ice hoach Gila nha truang 

flu eau deii vai hoc vien Di h9c dung gi6, tap trung hgc tap 

Quy dinh ve tham du lap h9c Thr lap it nit& 80% s6 tiet cda h9c phAn 

Quy clinh ve hanh vi trong lop 

h9c 

Tilt ht , tich cue, chd dOng, sang tao trong h9c tap 

Quy dinh ve h9c vizi - 

Cac quy dinh khac 



BO GIAO DIX VA DA° TAO 	CQNG HOA XA HQI CHO NGHIA VIET NAM 
TWANG DAL HQC QUY NHON 	 DOe lap — Ty do —Hank pink 

BE CUCiNG CHI TIET 

HQC PHAN: TINH TOANDQ TIN CAY TRONG HE THONG DISN 

MA h9c 	KDTC 518 
Ten tieng Ault: Reliability in Power system 

1. Thong tin cluing v h9c phAn: 
Ten hoc phan: Tinh toán dO tin cay trong h thOng din 

Ma h9c phan: KIDTC 518 	S6 tin chi: 3 

Loai h9c phAn: Ty chkm 

Cac hoc phAn he truerc: 
Cac yeti cAu khac doi yeti hoc phAn (neu c6): 

Phan gier tin chi doi veri cac hoat dOng: 
+ Nghe giang thuyet: 30 tit 

+ Lam bai tap tren lap: 15 tiet 

+ Thao 	.... tiet 
+ Thgc hanh, thkrc tap: ...Ai& 

+ Hoat Ong theo nhom: 	tiet 

+ Ty hoc: 90 Oa. 

Khoa phu trach h9C phAn: Khoa Ky thuat va C8ng nghe 

MO tâ hyc phan 
Hoc phan "Tinh toan do tin cay trong h th6ng din" trang bi cho sinh vien cac kin thirc co 

ban bao gem: Khai niem chung; di) tin cay ck phan ta; Cac phuang phap nghien cau do tin cay 

dia he thong dien; do tin cay caa nguon din; dO tin cay cOa M  tilting din va lueri din 

Myc Hen dm bye phtin 
Kin that 

+ COI: Nam yang nhang kin thirc co ban ve dO tin clay caa cac phAn ter 

+ CO2: Cac phuang phap tinh Loan do tin cay trong M  thong dian. 

+ CO3: DO tin clay dm nguan dien, h.râi din. 

- Ky nang 
Phan tich, tinh man cac thong s6 va cac chi tieu ve do tin cay tir do GO the quy hoach 

luai dien. 
Tinh toan c6ng suAt du phong nham van hanh t61 tru hEthãng din. 

Mat ty ch6 va trach nhiem 
+COO: Hiatt ducyc tam quan trong caa mon hoc trong tinh vcrc he thong din va nang cao trkh 

nhiam dao dim va nghO nghiep. CO kha nang cap nhat kien thirc; có tinh than h9c h6i, cAu tiEn 

trong h9c tap va nghien cat, birth thanh nang lyc ty hoc va ti.r nghien cau. 

4. Chuiin dAn ra cita hoc !Than 



Myc tibu 

hyc phAn 

(COs) 

ChuAn dAu ra hyc phAn (CLOs) Chuittn dAu 

ra Cita 

(PLOs) 

Mire 

de JIM 

Chivy 

KS,  hitu Mb 6' 

Kin thut 

COI 

CO2 

CO3 CLO1 

Trinh bay &rot khai niem dO tin cay, 

phucrag phap tinh wan do tin cay, 0' tin 

cay caa cac phan tit vi dm he thong dien. 

 

 

 

PL014, 

PL015 

L 

COI 

CO2 

CO3 

CO4 

CLO2 Nam yang cac chi tieu ve di, tin cay trong 

he thong dien. 

 

 

 

PL014, 

PL015 

M 

CO2 

CO3 

CO4 

C05 

CLO3 

Ap ching cac kien that ve tinh tom n dO tin 

cay de thiet lap nhang nine tieu vi yeti eau 

chung trong vie'c lap cat de' an ve he timing 

dien. 

 

 

PL014, 

PL015 

M 

K9 Kiang 

CO4 

CO5 

CO6 CLO4 Sa dung cac kien that ve do tin cay de danh 

gia, phan tich vi lap luan Icy thuat de giai 

quyet cac vAn de ks,  thuat dien. 

PL04, 

 

 

PLO!!, 

PL014, 

PL015 

M 

CO4 

C05 

CO6 CLOS 

Sir clung ding cu may tinh mOt each hieu 

qua trong viec tinh toan dO tin cay he thOng 

then. 

PL04, 

 

 

PLO] 1, 

PL014, 

PL015 

H 

Mire tu chti Ira trach nhiem 

C04 

CO5 

CO6 CLO6 

Nhan that ducc tAin quan tr9ng dm mon 

h9c "Tinh man do tin cay trong he than 

dien" trong thuc te, tir do kien tri h9c tap, 

yeu thich nghien dm, giai quyet ck vAn de 

trong linh vIrc he thOng dien. 

 

 

 

PL015 

M 

5. Tai lieu phyc vy mon hyc 



Gilt) trinh chinh: [I] https://wvvw.springer.com-book:  Roy Billinton & Ronald N. 

Allan, "Reliability Evaluation of Power Systems". Plenum press 

NewYork and London, 1994. 
Tim dye er thu vien twang; mua tai the nha sach trong thanh 06 

Quy Nhcm; tai ten mang internet. 

TM lieu tham khao them: PGS. IS. TrAn Bach, "Lux% dien va he th6ng dien", TAp 2, 

NXB KH&KT, Ha N0i, 2000. 
Tim dye a this vien truttg; inua tai cac nha sach trong thanh ph6 

Quy Nhan; tai tren mang internet. 

Cac Foal hyc lieu khac: Phan mm PSS/ADEPT 

Phtecing phap, hinh that to chat day h9c 

Plurang phap, 

Inuit that to 

chtit day hyc 

Myc dich 
CDR can HP 

dat dirqc 

Dien giang Cung cap cho ngtroi hyc he theng kin thac nen tang 

coa mOn hyc met each khoa hyc, logic. 

CLOI, CL02, 

CLO4 

Dam 	thoai, 	van 

dap 

Th6ng qua viec giai dap giaa giang vien va ngtrai hyc 

de giai quyet the nOi dung, kin thac, bai toan trong 

mon hyc. 

CLOI, CL02, 

CL03, CLOS 

Bai tAp Gap cho nguoi hyc ap dung cac kin thac via viec 

tinh toan, thiet ke the he theng bao ye va dieu khien 

he thong dien, tic dO nAm vang kin thac da hyc, ph& 

hien kha nang ty hyc cila ngtrai hyc. 

CLOI, CL02, 

CL03, CL04, 

CLOS, CLO6 

Nghien 	cau 	bai 

hyc 

Gap cho nguai bye tang ctrerng nang lire tic hyc, tic 

nghien cau, Hit ra ket luAn. 

CLOI, CL02, 
CL03, CL04, 

CLOS, CLO6 

KC hoacl giang day chi tiet 

Bail hyc IslOi dung CDR hyc phAn 

Bu6i I 

(3 tiet) 

Chuang 1. Khai niOnt chung 

1.1. He th6ng dien va the phAn tit 
1.2. Dinh nghia de tin thy va cac chi tieu ve de tin clay 

1.3. Khai niem ve twig thai cila he thong dien 

1.4. Ten that kinh te do mat dien 

1.5. Cac bien phap nang cao de tin ch 
1.6. Bai toan de tin cay va the phucfng phap giai 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Duel 2 

(3 fiat) 

Chtrung 2. DO tin cAy caa cac phAn tir 

2.1. PhAn to' khong phyc hiii 

2.2. MO hinh man de hong hoc 

CLOI, CL02, CL03, 

CL04, CLOS, CLOG 

Buei 3 

(3 tit) 

Chtrceng 2.1).9 tin cily call cac phAn tii 

2.3. Phan ta phyc hei 

CLOI, CL02, CL03, 

CL04, CLOS, CLOG 



2.4. Bai tap áp dyng 

Buth 4 

(3 tiet) 

Chuang 3. Phirang phap nghien cfru the tin ch 

3.1. Phuang phap c10 thi giai tich 

3.2. Phirang phap kh6ng gian tang thai 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Buth 5 

(3 tiet) 

Chuang 3. Phtrung phap nghien ciru 00 tin cOy 

3.2. Phuang phap khong gian trang thai Op theo) 

3.3. Phucrng phap Monte - Carlo 

CLOI, CL02, CL03, 

CL04, CLOS, CLOG 

Buth 6 

(3 [Yet) 

Chuang 3. Phirang phap nghien cam del tin cOy 

3.4. Phirang phap cay hOng heic 

3.5. Bai tap áp dyng 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Buth 7 

(3 tie° 

Chuang 4. DO tin cOy end nguOn then 

4.1. MO hinh nguOn dien 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Birth 8 

(3 tit) 

Chinyng 4. DO tin cAy ciia ngutn then 

4.2. Xac suit thiAu hyt ding suAt (LOLP) 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Bali 9 

(3 tiet) 

Chili:mg 4. DO tin cey elm ngtiOn then 

4.3. Ky vong thieu hyt cong suAt (LOLE) 

4.4. Ky %Long thieu hyt then nang (LOEE) 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Bu6i 10 

(3 tit) 

Chuang 4. DO tin cOy ciia nguan diO 

4.5. Di/ tit ding suat trong he thong then 

4.6. Bai tap áp dyng 

BuOi 11 

(3 tiet) 

Kiem tra gift Icy CLOI, CL03, CL04, 

CLOS, CLO6 

Butii 12 

(3 tiet) 

Chuang 5. DO tin ca'y caa h? th6ng di?n vi lirai then 

5.1. Khdi quit chung 

5.2. Cdc chi tieu vã TO tin cay dm luth dien 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

Ruth 13 

(3 tiet) 

Chtrang 5. Do tin cOy elm h§.  thong di?n vi ltrai di4n 

5.3. DO tin 4y dm lath dien khu vgc 

CLOI, CL03, CL04, 

CLOS, CLO6 

Buoi 14 

(3 del) 

Chiming 5. DO tin easy ciut 14 tilting di§n vi tired then 

5.4. DO tin c'Ay cua kith truyen tai 

5.5. DO tin cay cda Itrai phan ph& 

CLOI, CL03, CL04, 

CLOS, CLO6 

BuOi 15 

(3 tiet) 

Chtrang 5. Do tin ca'y eCia he thOng diet' vi heal then 

5.5. DO tin cay cua lad phan phth (tiep theo) 

5.6. DO tin cAy dia cac may bi'en áp 

5.7. Bai tap áp dyng 

CLOI, CL02, CL03, 

CL04, CLOS, CLO6 

8. Dinh gia ket qua linc Cap 

STT 
dank gia 

Hinh thfic Thai 
Tien chi danh gia .A diem 

CDR ciia 

HP 

Tryng 
A so 

Tinh chi] dOng, mirc c10 tich cyc 

chuAn bi bai vã tham gia cac hoat 

dOng trong gier hue 

Buth 1 

den bu8i 

15 

CLOI, 

 

 



1 Qua trinh 

CL04, 

CLOS, 

CLO6 30% 

Thai gian tham dv buOi h9c bit 

buQc. Thy 96 tiet yang, giang 

vien guy& dinh s6 diem theo ty 

I '? yang 

Buoi 1 

den bail 

15 

CLOI, 

 

 

 

CLOS, 

CLO6 

Bai 	kiem 	tra 

tai lap 

CLOI, 

 

 

 

CLOS, 

CLO6 

Thao luan CLOI, 

 

 

 

 

CLO6 

2 Cu6i ky 

Thi lc& thoc hcc phan: 

- Hinh thac thi: Viet (40% 1Y 

thuyet + 60% bai tap) 

- Tieu chi danh gia bai thi: theo 

dap an dm giang vien ra de 

Theo lich 

nha 

twang 

CLOI, 

 

 

 

CLOS, 

CLO6 

70% 

9. Mang tin ye giang vien 
9.1. Giang vie!' 1 

- H9 va ten: NguyAn Duy Khiem 

- Chat danh, hoc ham, hoc vi: Tien si 

Email: nguyenduykhiem egqnu.edu.vn. 

9.2. Giang vien 2 

- H9 va ten: Le Tan HQ 

Chirc danh, h9c ham, h9c vi: Ti'An si 

Email: Itho@fttedu.vn  

10. Cac guy dinh chung 

Dien thoai lien he: 0913.986.068 

Dien thoai lien he: 0981.273.279 

Cain kat cila giang vien Len lap day du dung gia, giang day theo &mg de euang, 

dang ke hoach dm nha truong 

You cu d61vai sinh vien Di il9C dung gia, tap trung h9c tap 



Quy clink v6 tham cly lap hoc Dy lap ft nil& 80% s6 net dm hoc phAn 

Quy dinh ye hinh vi trong lap 

hoc 

Tr* ty , tich cut, chi' clOng, sang to trong hoc tip 

Quy dinh ve.  hoc vy - 

Cac quy dinh khac - 



BO CIAO DVC VA DA() T30 	CQNG HOA XA HQI CH1J NGHIA VIET NAM 
TRUONG 031 HQC QUY NHON 	 Dtic  IAp — Ty: do — flanh pink 

DE CIAING CHI TIET 

HOC PHAN: DIEU KHIEN MAY DIEN 

MA h9c phAn: KOMI) 519 

Ten tieng Anh: Electric machine control 

1. Theng tin chung s4 h9c phAn: 

- Ten h9c phan: Diu Ichian may then 

- Ma h9c phAn: KDMD 519 	s6 tin chi: 3 

- Loai hpc phan: BAt bOcity chen: Ty• chw: 

- Cac h9c phAn h9c talk: Khong 

Cac yeti cAu khac cl6i voi h9c phAn (natl. c6): Miring 

- Phan gia tin chi d'ai vai ck heat dOng: 

+ Nghe giang 19 thuyat: 35 tiet 

+ Lam bai top tren lerp: 10 fiat 

+ Thao 	fiat 

+ Thuc hanh, thyc Op: 0 tie't 

Khoa phv trach h9c phAn: Icy thuOt va aing ngh'e 

MO tã h9c phan 

HQC pilau Dieu Ichian may than xay dung cho cao h9c nganh KS% thuOt than nham ba sung 

kian thdc 19 thuyat va than twang trong may dian c6 lien quan den diau khien, xay dung cac m6 

hinh may then gAn voi thyc tin, giai thich nguyen 19 hoat clOng bran tan tha ha mai ngay nay. 

Bing kat qua dive hien nen Matlab va thyt nghiem nen thiat bi, h9c phAn nay giUp cho 

hoc vien kiam tral9 thuyat thiet bj diau khien may dian, ta do 119c vien thisc hien cac nei dung dm 

h9c phAn tft thiat 1(.619 thuyat dan thyt nghiam. 

Myc tieu etia h9c plan (k9 hiau COs) 

Kian dale 

+ C01: Nam bat dugc m6 hinh toan cha may than 

+ CO2: Xay dung (lucre mo hinh chinh xac may diem, quan he dian tfr 

+ CO3: Biat dugc cac nguyen 19 diau khien may di'en theo phuang pilaf) vecta 

icy nang 

+ C04: Co kha Wang phan tich, clanh gia met N 0-tang diau khian s6 may dian 



Xfiy dung dugc me hinh hod tren nn Matlab va thcre nghiem 

- Mire ty chU va Udell nhiem 

Tao tinh nhAn that ve hoc phAn tilr do pMt tri'en ck (mg dyng dieu Ichien may din 

trong thye 

4. Chun dau ra cua h9c plan (ky hieu CLOs) 

Hoc phan dong gOp cho chuan ddu ra ctia chtrung trinh dao tao (ky hieu PLO: Program learning 

Outcomes) theo mire d'O sat': L = Mire thdp; M = Mire Yung binh; H = Mire cao 

Mk tieu 

hoc 

phAn 

(COs) 

ChuAn du ra h9c phAn (CLOs) ,1 :, Chuan dau ra 

CTDT (PLOs) 

Mire d'O 

dat duge KY hieu Me td 

Kien thire 

CO1 CLOI Hieu nguyen 19 todn Ilk may din. PLO2 M 

CO2 CLO2 Biet ek budrc xdy dyng tne hinh toan 

may dien. 

PLO3 M 

CO3 CLO3 Trien khai tir mo hinh 19 thuyet sang thye 

nghiem. 

PLO3 L 

Ky nang 

CO4 CLO4 PMn tich, danh gid met he dicing dieu 

khien may din. 

PLO4 M 

CO5 CLOS VAn dung me hinh hod tren nn Matlab 

vã tren thiat bi. 

PLO5 M 

Mire ty chit vá trach nhiem 

C06 CLO6 Ty than thirc ve hoe phAn, tir do phat 

trien ek irng dung dieu khien se trong 

may then. 

PLO8 

PLO9 

M 

5. Tai Iiu phyc vy mon hoe 

Gino trinh chinh: Andre Veltman, Duco W.J. Pulle and Rik W. De Doncker, 

Fundamentals of Electrical Drives, Springer, 2007 	 , 

Tai lieu tham khdo: Nguy6n Phitng Quang, Dieu Mien vecto truyen &Ong din xoay 

chieu ba pha, nha xudt ban Bach khoa Ha Nei, 2016 



[3] Quang Ng.Ph., MATLAB & Simulink clanh cho kit-   sit didu 

khiln 4r &Ong. Nha xuAt ban KH&KT, 2004. 

Cac loai hoc lieu khac: PhAn mm Matlab-Simulink 

Web: http://fttedu.vn/ 

6. Phtrung phap, hinh thik tA chik day bce 

Phtrong phap, hinh 

that 6' chin day h9c 

M9c dich CDR cfia HP dat 

duvc 

Mgr' giang Cung cAp cho nguin hoc he thong kin thirc 

19 thuyet vA mo hinh toan may din. 

CLOI, CL02, 

CLO3 

Dam thoai, vAn dap Thong qua viec trao d6i gifia giang vial va 

ngtreri hoc de giai quyet cac vAn dA chua duce 

sang to trong mon hoc. 

CL02, CLO3, 

CLO4, CLO5 

Lam viec nhOm, Bai tAp Gitip cho ngueri hoc thtrc hanh tren phAn Mem 

nhAm cling c6 kin thirc 19 thuyet va ky nAng 

nghA nghiep. 

CLOS 

Nghien dm bai h9c Sir dung kin thirc hoc phAn de phat triAn 

cac nghien ciru khoa hoc. 

CLOG 

7. KA ho#ch giang day chi tiAt 

BuAi h9c Ni dung CDR Imic phAn 

LT] 

(5 tiet) 

Chuang I. 	PHUONG TRINH CO BAN MAY DIEN 

1.1. May Han áp 

1.2. Mach ba pha 

CLOI 

LT] 

(5 tiet) 

Chuang 2. 	ICHONG GIAN VECTO 

2.1. Phan thuc va phAn áo 

2.2. Khong gian vecto may Nen áp 

CLO2 

[3 - LT] 

(5 tiet) 

2.3. Muting gian vecto dOng ca KDB 

2.4. Kipling gian vecto dOng ca DB 

CL02, CLO3 

[4-LT] 

(5 tiet) 

Chuang 3: MO HINH DIEU ICHIEN MAY DIEN 

3.1 	MO hinh diAu khien may bien áp 

CL02, CLO3, 

CLO4 

[5-LT] 

(5 tiet) 

3.2 	MO hinh diAu khien clOng ca DC CL02, CLO3, 

CLO4 



[6-LT] 

(5 hat) 

3.3 	Mo hinh di'au khian dOng co KDB CL02, CLO3, 

CL04, CLOS 

[7- LT] 

(5 hat) 

Chucmg 4. 	DIEU KHIEN S6 MAY DIN 

4.1 Xay dung bai than diau khien may then 

CL02, CL03, 

CL04, CLOS, 

CLO6 

[8 -BT] 

(5 tiat) 

4.2 Xay dung bai toan teen Matlab bai toan dieu khian 

may dien 

CL02, CL03, 

CL04, CLOS, 

CLO6 

[9 -BT] 

(5 tiat) 

4.3 Thut nghiem thiat bi phOng thi nghiem CL02, CL03, 

CL04, CLOS, 

CLO6 

thinh girl kat qua hoc tap 

5t1 dung thang 10 dim cho tat ca cac hinh thirc danh gia trong hoc phan. 

STT Hinh thtic danh 

gia 

Tien chi danh gia Thai 

diem 

CDR ctia 

HP 

Trong 

so 

I 

Qua trinh 
Tham gia cat buoi hoc va 

tham gia trao doi, thao luan 
Tat ca 

CLOI — 

CLO6 
40% 

2 Cali ki 
Viet bao cao tieu luen 

Cuoi kY 
CLOI — 

CLO6 
60% 

Thong tin ve giang vien 

9.1. Clang vi'en 1 

- 	va ten: D6' Van Can 

Chdc danh, hoc ham, hoc vi: Tian si 

Email: dovcancan • qnu.edu.vn  Dien thoai lien he 0935253630 

9.2. Clang vien 2 

- HQ NM tan: Doan Thanh Bao 

- Chat danh, hoc ham, hoc vi: Tian si 

Email: 	 Dien thoai lien he: 



10. Clic quy dinh chung 

Cam kat dm giang via Day dung nOi dung, dung tiAn do hcic phan. 

Vat call den veri h9c vier' Tham gia tay dil cac bu6i thac hart 

Quy dinh vA tham du 16p h9c Di h9c 80% s6 tit IS,  thuyet tres l'en 

Quy dinh vA h9c vu Tiwc hiAn theo quy dinh khoa lin giang vien. 

Cac quy dirt  khan Theo quy dinh cua trtiong 



I 

BO MAO DVC VA DAC,  TAO 
TRHONG DAI HOC QUY NHON 

ONG HOA XA HOI CH1J NGHIA VIET NAM 
DO lap — Tv do — Hanh phiic 
	o0o 	 

   

DE CUIING CHI TIET 

HOC PHAN: Chin doan va giim sit tinh trang may din 

Ma hoc plan: KDCG 520 
Ten tiAng Anti.  Diagnostics and process monitoring of electric machine 

1. Thfing tin chung v hoc phAn: 
- Ten hoc phAn: Chan doan va giam sat tinh trang may din 

Ma hgc phan: KDCG 520 	 só tin chi: 03 

- Li* he phin: Tr chgn 
Cac he phan hgc tithe: 
Cac yeu cau khác dei veri h9c phAn (nu co): 

- Phan gig tin chi d6i vài ck hoat dOng: 
+ Nghe giang 1 thuyet: 35 tiat 
+ Lam bai tap tren lop: 10 tie't 

+ Thao luan: 0 tiet 
+ Thvc hanh, thip top: 0 tiet 

- Khoa phv tech hgc phAn: Ky thuat va Cong nghe 

Mo ti h9c phAn 
I-1QC phAn cung cap cho hoc vien h thAng ck kin thfrc ve ck dang 16i, cac tinh trang lam 

viec binh thuang va bat birth thugng; cling nhu nguyen than gay ra 18i cho may bien áp, &Ong ca 
va may phat then. Mon h9c trinh bay ve cac phucmg phap ye' phan tich va chart doan 181; tim hien 
met sa cac thuat toan nhOn clang va phan loai. M8n h9c trinh bay cac kin thdc ve kiem tra, phat 

hien va nguyen nhan gay phong dien eve b(); Kien the va k9 thuat ding nghe kiem tra sieu am. 
Ngoai ra, mon hgc cung cap kien thirc ve phan tich, clanh gia va phirong phap do rung d'Ong Ira 

nhieu trong may din. 
Mc tiêu eria hge phan (14 hieu COs) 

- Klan thirc 
COI: Hieu dugc lY thuyet kien that ve cac tinh trang lam viec binh throng va bat binh 

thirong; cling nhu nguyen than gay ra 18i cho may bien áp, dOng ccr va may phat din. 
+ CO2: Hieu dirge 1Y thuyet cac phucmg phap ve phan tich va ch'a'n doan loi; tim hieu mOt s6 

ck thuat toan nhan dang va phan loai. 
CO3: Hieu dugc kien thirc ve phat hien va nguyen than gay phong din cue 13.0; va cong 

nghe sieu am. 
C04: Hieu dirge kien thirc ve phan tich, clanh gia Ira phucmg phap do rung deng va nhietu 

trong may din. 

- Ks, nang 
+ C05: CO kha nang ap diing cac kien thfrc ve pilau tich va chAn cloth 18i; tir do nhOn clang va 



2 

phan loai su ca d'e giai guy& cac bai Man c6 lien quan. 

Nang cao nang Itm nhan biet va hinh thanh 9  Wong trong tinh toan, (mg dung trong 

kiem tra va danh gia tinh trang lam viec dm may dien. 

- Mac tu chit va trach nhiem 

Hien dugc tAm quan trong coa mon hoc trong 1mb \Tut kg/ thuat dien va nang cao trach 

nhiem dao dirc va nghe nghiep. 

CO kha nang cap nhat kin thirc; co tinh thAn hoc hoi, câu ti6n trong hoc tap va nghien 

dm, hinh thanh Wang Itrc tu hgc va ttr nghien ant. 

4. Chuan dau ra ciia hyc Wan (1q,  hieu CLOs) 

Hoc phan &Mg gel) cho chtian Mu ra cUa chuong trinh dao tao (14 hieu PLO: Program learning 

Outcomes) theo mitt de saw L = Mire thap; M = Mire trung binh; H = Mire cao 

Mgc tieu 

h9c phan 

(COs) 

Chuan Mu ra hoc phan (CLOs) Chuan Mu 

ra CTDT 

(PLOs) 

Mirc de 

dat 

dugc 
K9 hieu M6 tá 

Kin thuc 

CO1 

CO2 

CLOI Hieu dugc I9 thuyet kien thirc ve cac tinh 

trang lam viec binh thuerng va bat binh 

thuOng; cling nhu nguyen nhan gay ra 16i cho 

may bien ap, Ong co va may phat dien. 

 

 

PLO4 

m 

CO1 

CO2 

CLO2 Hieu dugc19 thuyet cac phuong phap ve phan 

tich va chan doan 16i; tim hieu mOt s6 cac 

thuat toan nhan clang va phan loai. 

 

 

PLO4 

NI 

CO I 

CO2 

CO3 

CLO3 Hien dirge kien thirc ve phat hien va nguyen 

nhan gay phong dien cuc be; va cOng nghe 

slat am. 

 

 

PLO4 

Nit 

CO3 CLO4 

CO4 , 
Hieu dugc kin thirc ve phan tich, (lath gia va 

7. phtrcrng phap do rung den va nhieu trong 

may dien. 

PL03, 

PLO4, 

PLO5 

M 

Ky Wang 

COI 

CO2 

C04 

CLOS CO kha nang ap dung cac kien thirc ve phan 

tich va chan (loan 16- i; tir do nhan dang va 

phan loai su co de pal quyet cac bat toan co 

lien quan. 

 

 

PLO7 

H 

CO I 

CO2 

CO3 

CO4 

CO5 

CLO6 Nang cao nang hp nhan biet va hinh thanh 9 

tuemg trong tinh toan, ling dung trong kiem 

tra va danh gia tinh trang lam viec dm may 

dien 

 

 

PLO7 

H 
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Mac tu chit va trach nhiem 

CO1 

CO2 

CO3 

CLO7 Hieu duce tam quan tr9ng dm mon h9c trong 

lath \pc Icy thuat din va nang cao trach 

nhiem dao dire va nghe nghiep 

PL03, 

PL08, 

PLO9 

M 

CO4 

CO5 

CO6 

CO3 

C04 

CO5 

C06 

CLO8 Hieu dugc mix de 6ng dung chuan doan vá 

giant sat tinh hang lam viec cilia may dien vao 

trong thfre tá, dr do hinh thanh Y thirc trach 

nhiem ngh'e nghiep 

 

 

PLO9 

M 

CO7 

COS 

5. Tai 110 phyc vy mein hyc 

Giao trinh chinh: J. S. Rao, "Vibratory Condition Monitoring of Machines", Alpha 
Science International Ltd., 2000. 

Tai lieu tham khao 
them: 

J. R. Quinlan, "C4.5: Programs for Machine Learning", Morgan 
Kaufmann Publishers Inc., California, 
1993. 

Ck 14 h9c lieu 
khk: 

Victor Wowk, "Machinery Vibration Measurement and 
Analysis", McGraw-Hill, 1991 
r41 J. I. Taylor, "The Vibration Analysis Handbook", 2003. 

6. Phtrang phip, hinh that to chic dyy hyc 

Phtrang phap, hinh 

fink ta chtit dyy 

hyc 

Myc dich CDR cny HP 

dyt dwyc 

Dien giang Cung cap cho nguiri hgc he theng kin thirc nn tang 

oh mon hoc met each khoa h9c, logic 

CLOI, CL02, 
CL03, CLOS, 
CL06, CL07, 

CLO8 

Dam thoai, van dap Thong qua viec giai dap gift giang vien va ngued 

h9c a giai quyet cac nei dung, kin thk, bai than 

trong mon h9c 

CLOI, CL02, 
CL03, CLOS, 

CL07, 
CLO8 

Bai tap mo phOng 

Ong dung vao may 

dien 

Ginp cho ngurn h9c ap dung cac Icien thirc truerng 

din tir vao me) ph6ng caz hien arcing thy ra hen thiet 

bi dien, tilr de narn yang kien thirc da hoc va. phat 

trien kha Wang ty h9c caa nguti h9c 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO8 

Nghien Gifu khoa h9c Gap cho nguefi h9c tang cuerng clang Ifrc tu hoc, tfr 

nghien dm, rut ra k&luan 

CLOI, CL02, 
CL03, CL04, 
CL05, CL06, 
CL07, CLOS 
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7. Id ho9ch giang d9y chi tit 

Bu6i hyc N6i dung CDR h9c 

phAn 

(5 tiet) 

Buo: 1 CLOI, 
Chtryng 1: Cac tinh Yang lam viec cfm 	may may 

1.1. Sr co ben trong va sr co ben ngodi anh huerng den tinh trang 
lam viec dm may bin áp 

1.2. Cac clang his hang va tinh trang lam viec khong binh thirang 
dia dOng co dien 

1.3. Cac dang his hang va tinh trang lam viec kh6ng birth thuOng 
dm may phat dien 

1.4. 	Cac phuong phap do dac — thir nghietn di veri may dien 
Hpc via thdo Ittifrn 

FIQC vien an lai kin thirc may dien 

H9c vien dc tinh cfm ding co., may phat dien 

CL02, 

CLO7 

CLO8 

(5 net) 

Ban 2 CL02, 
Chwyng 2: Cac phucmg phap ye phan tich va chan doan 16i 

2.1. Cac 16i lien quan tai phan ca lchi 

2.2. Cac 18i lien quan teri phan dien 

2.3. Cac 18i lien quan teri Bearing 

2.4. Cac Icy thuat phan tich tinh trang may dien 

Hoc vien Milo luein 

Hoc vien trao din kien thirc bu6i truem 

FIQC vien thao luan cac kien thire trong buai h9c 

CL03, 

CLO8 

Bu6i 3 CL04, 

(5 fiat) CLOS, 
Chtryng 3: Mat so thuat toan than dang va phan loai 

3.1. Khai niem chung 

3.2. Cach that thu thap va :dr ly dit lieu 

3.3. Mot s6 phuang phap — thuat toan nhan clang 

3.4. (mg ding met so thiet bi phan teal xir IY dirt lieu 

Hoc vien thno Mon 

I-19c vien trao d6i kin thirc bulii tram 

HOC vien thao luan cac kien tithe trong bu6i h9c 

CLO7 

Buoi 4 CL03, 

(5 tiet) CL04, 
Chuang 4: Kiem tra phOng dien cyc be 

4.1. Khai niem ye phOng  dien eve 60 

4.2. Kiem tra va phat hien phong dien  cyc bo 

4.3. Nguyen nhan gay nen phOng dien eve 60 va anh huang dm 

no trong cac may dien 
4.4. Danh gia ve co che his hOng cUa cac thiet bi dien 

4.5. Art htrang cUa moi truemg den lam viec cac may dien 

Hoc vim n then Ittem 

CLOS 
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HOC vien trao clOi kith tithe buOi trade 

HOC vien thao luan ck kith tilde trong buoi lye 

(5 tie° 

&led 5 CL02, 
Chtro.ng 5: COng nghe kiem tra sieu Am 

5.1. Khai niem co ban ye song am 
5.2. Chuyen dOng song am 
5.3. Van Mc va tan sO dm Am thanh 
5.4. Trer khang am thanh va anh huerng dm no doi vai sir Ian truyen 

va suy giarn 
Hoc vien dui° lain 

HOC vien trao Cthi kith thirc buOi trudrc 

Hoc vien thao luan the kith duke trong buoi hyc 

 

 

CLOS 

(5 tiet) 

Buoi 6 CL03, 
Chtron, 5: (dap theo) 

5.5. Nguyen ISI nghich dao khoang each 
5.6. Ma sat, chay roll, va dap to ra sieu am nhu the nao Nth (mg 

dung 
5.7. Dac tinh dm mirc cuOng ctO am (dB) 

Hoc vien this' o Itt,en 
Hoc vien trao dOi kith thtic buOi truck 	, 
HOC vien tit kik cac kith tilde trong buoi hyc 

CL04, 

CLOS 

Buoi 7 CL03, 

(5 tiet) CL04, 
Chung 6: Phan tich rung do'ng 	thiet bi dien 

6.1. Gthi thieu ye giam gia tinh trang va rung d'Ong 
6.2. Cac phucmg phap danh gia tinh trang 
6.3. S6ng sin trong rung dO'ng 
6.4. Chuyon vi, van Mc, gia Mc 

Ifpc vien did° ItOn 

Hyc vien trao doi kith thk buoi truk 

HOC vien thao Won ck kith tilde trong bueli hyc 

CLOS, 

CLO6 

BuOi 8 

(5 tit 

Chtrung 6: (tip theo) 

6.5. Cac tilting só mire do rung 'Prig 
6.6. Cac thong sO do va dai tan so 
6.7. Danh gia mut do rung d'Ung vanhieu trong dung co dien, bam, 

quat din. 
6.8. Cac phucrng phap do luong va danh gia rung dOng 

Hoc vie,: litho lain 

HOC vien trao deli kien thirc buOi trudc 

Hoc vien thao lua'n cac kith tithe trong buOi hoc 

 

 

CLOS, 

CLO6 

Bithi 9 

(5 tiet)  

'On qp the ki6 tra de Itio'n thirc 6 hyc 

Cho 6' ti etu luau ttr him 

Thoo Than 
' Hoc viOn tong ket kith tithe va trien khai dng dung ck chuong de 

chuan bi cho bai tieu Juan kiem tra cad k5r 

CLOI, 

CL02 , 

CLO3, 

LC 04,  
CLO5 
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CLO6 

8. Dinh gii kM qui his tb 

Sir dung thing 10 diem cho tAt cã cac hinh thire danh gia trong hoc pith' 

STT Dinh that 

dinh girl 

Tien chi danh gia Thtri 

dim 

CDR cua 

HP 

Thing 

so 

1 Quri trinh 30% 

Kim 	tra 

giilta ItS, 

* Hoc vien lam 1 bai 	kiem tra ca 

nhan: Tieu chi danh gia bai kiem tra 

la thgc hien firth toan va mo phong 

truemg then tir thang theo yeu cAu da 

dOt ra 

Buoi 15 CLOI, 

 

 

 

CLOS 

2 Cuoi kji Thi ket thiic h9c phan: 

- Minh that thi: Lam tieu luAn &rill 

gia 

- Tien chi danh gia bai thi: theo dap 

an dm giang vien. 

Theo lich 

nha twang 

CLOI, 

 

 

 

CLOS, 

 

 

CLO8 

70% 

9. Thong tin ve giing viên 

9.1. Giiing vien 1 

- Hy va ten: Doan Thanh Bao 

Chirc danh, hoc ham, hoc vi: Giang vien chinh, Tien ST 

- Email: doanthanhbao(@,enu.edu.vn  Dien thoai lien he: 0982 379 279 

9.2. Ching vien 2 

- H9 va ten: PUS. TS. Doan Dik Tung 

Chirc danh, Mc ham, hoc vi: Giang vien chinh, PM Giao six, Tien Si 

- Email: doanductung@qnu.edu.vn 	Dien thoai lien he: 0905 799 386 

10. Clic quy dinh clung 

Cam ket dm giang vien Darn bao dung nOi dung, dung lich day va dung phuang &lire danh 
gia 

Yeu cau deli \Teri hoc 
vien 

Tich clic, chi) dOng trong h9c tap 

Quy dinh ve tham du 
lap hyc 

Di hoc dung gia, Bong lam vi'ec rieng trong gi& h9c 

Quy dinh ve hanh vi 
trong lap hoc 

- HOC phan dugc thkre hien dkra teen nguyen tac 
ton trong nguai hoc, myi hanh vi lam anb,huemg 
den qua trinh du \fa Mc deu bi nghiern cam. 



7 

- H9c vien phai di kit thing gia quy dinh 
- HOC vien tuyet di khong lam on, gay anh 
htremg den ngutsi hoc khac. 

Quy dinh ve h9c vg Cac van de lien quan den bao km diem, Ichieu 
nai diem, pluic khao &rye thgc hien theo quy 
dinh hien hart caa true:rig. 

Cac quy dinh Ichac 



BO GIAO DIX VA DA° TAO 	CONG HOA XA HOT CHU NGHTA VIn NAM 
TRUONG 	HQC QUY NHON 	 Dee  lap — Tu.  do — Hanh pheic 

DE COOING CHI TIET 
HQC PHAN: Dieu khien he theng dien gin A/a dien mat trol 
Ma h9c phAn: KDGM 521 
Ten tieng Anh: Control of Wind and Photovoltaic Energy Systems 

1. Thong tin chung v h9c phAn: 
- Ten h9c phAn: Control of Wind and Photovoltaic Energy Systems 

Ma h9c phan: KDGM 521 	 So tin chi: 3 
- Loai h9c phan: Tr ch9n 

Cac h9c phAn h9c tnroc: Thong 
Cac yeu cAu Ichac dth vth h9c !tan (nu c6): 1Chong 
Phan gia tin chi clei vad cac boat deng: 

+ Nghe giang 19 thuy'et: 30 tiet 
+ Lam bai tap lien lop: 15 tiet 
+ Than luan: 0 titt 
+ Thac hanh, thuc tap: 0 tiet 

- 1Choa phu trach h9c phAn: K thuat & C8ng nghe 
MO la hc phAn 

HQC phAn nay de cap den cac Ong dung cna dien tcr cling suAt trong h theng then gi6 và 
mat trai 	cac be chuyen dth cong suAt cho turbine gio; cac cAu true b0 chuyen dei cho be 
nghich tau trong cac he thong dien mat trth PV. Gitip h9c vien c6 the tinh toan thiet ká cac be' 
dieu khien dien tit cong suat trong cac h theng dien gio, dien mat trod. 

Mgc tieu cüa h9c phAn k9 hieu COs) 
- Kien thirc 

COI: Hieu dirge eau trk cUa met he thang dien giO va he thng dien mat Si. 
CO2: Phan tich va dieu khien ck be chuyen thei ding suat h thong then giO va he Meng 

dien mat trai nhu: be chuyen dth ding silk nguen ãp met chieu hai bac, be chuyen dth cong 
suAt ngu'en áp hai bac back-to-back, be chuyen dth da bac back-to-back, be nghich km PV 
vai bo chuyen dot DC-DC Boost co may bin áp each ly va thong each ly. 

K5 nang 
CO3: Nang cao nang lye hinh thanh 9  tuang thiet ke dieu khien he thong dien gi6 va dien 

mat trot. 
Sir dung thanh filar) ding cv phAn mem mo phong he theng dien gi6 va dien mat trai. 
CO kha nang phan tIch danh gia cac ket qua mo phOng dth vai cac phuang phap dieu 

khien he thong dien gi6 va dien mat trai. 
Mat RE chit va trach nhiem 
C06: Hieu duce tam quan tong dm mon hoc trong linh \tot he tilting dien va nang cao 

trach nhiem ciao dire va nghe nghiep. 
C07: Co kha nang cap nhat kien thirc; c6 tinh thAn hoc hei, eau flan trong hoc tap va 



nghien ceu, hinh tharth nang Luc tu hgc va tr nghien citu. 
4. Chitin dãu ra dia hoc phAn (k9 hieu CLOs) 

Muc tieu 
hgc phan 

(COs) 

Chui'n dAu ra hgc plan (CLOs) Chun dau ra 
CTDT (PLOs) 

Wm the 
dat 

dugc 
IC, hieu Me ta 

Men thirc 

CO1 
CO3 

CLO1 Hieu dugc cAu trim dm met he thong then 
gio va he theng dien mat trai 

PL02, PLO3 m 

CO 1 
CO3 

CLO2 Hieu dugc cAu tao va nguyen 1, hot dOng 
ctia cic b0 chuyen dei c8ng suAt he thong 
dien gi6 va he theng dien mat trai 

PL03, PLO4 Ivi 

CO2 
CO3 
C04 
C05 

CLO3 Lira chgn clang the theng se cna he thong 
dien gio Ara then mat trei de mo hinh hoa 
va mo ph6ng tren ca so áp dung cac kien 
thec dieu khien nr dOng vi dien dr ding 
suit. 

PL05, PL06, 
PLO7 

H 

CO2 
CO3 
CO5 

CLO4 Phan tich ducrc da lieu vi th6ng tin (gio 
Ali mat mai) a a xuAt giii phip On dinh, 
du bao, va. Oat trien he thong [mai dien 
thong minh. 

PL03, PL04, 
PL011, 
PL012 

H 

IC, rang 
CO2 
CO3 
C04 
CO5 

CLOS ' Ap dung cac kien fink dã hoc trong viec 
van hinh va dieu khien he theng dien gio 

PL04, PL05, 
PL06, PLO7 

H 

va he theng dien mat Si 

Mire tit chn va trich nhiem 
CO1 
CO2 
C06 

CLO6 Nhan thirc dugc tam quan trgng cua m6n 
hgc dieu lchien he theng dien gio vi dien 
mat trot tir de kien tri hgc tap, you thich 
nghi8n dru, giai quyet cac van de trong 
linh vut he theng dien 

PL08, PLO9 Nit 

CO1 
CO2 
C07 

CLO7 Hieu dugc tam quan trgng cua qui trinh 
truyen tii, phan phoi \fa cung cap dien 
Wang trong den song, tir do hinh thinh , 
that trich tem nghe nghiep 

PL08, PLO9 M 

5. TM lieu phuc vu mon hoc 

Giao trinh chinh: [1] L. Freris, D. Infield, Renewable Energy in Power Systems. Wiley, 
2008. 

[2] M. 	K. 	Kazimierczuk, 	Pulse-width 	Modulated 	DC—DC 	Power 
Converters. Wiley, 2008. 

IL lieu tham [3] E. F. Fuchs, A.S. Masoum, Power Conversion of Renewable Energy 
khan.  Systems. Springer, 2011. 

[4] D. G. Holmes, T. A. Lipo, Pulse Width Modulation For Power 



Converters. Wiley, 2003. 
D. W. Hart, Power Electronics. McGraw Hill, 2011. 
M. Rashid, Power Electronics Handbook. Academic Press, 2001. 
A. Ioinovici, Power Electronics and Energy Conversion Systems. 

Wiley, 2013. 
F. 	L. 	Luo, 	H. 	Ye, 	Power 	electronics- 	Advanced 	Conversion 

Technologies. CRC Press, 2010. 

Cac loai hoc lieu 
khac: 

PhAn mm Matlab/Simulink, PSCAD, ETAP 

Phirovg phip, hinh thirc to chirc day ityc 
Phtrung phap, 
hinh that to 
chtit dyy hyc 

Myc dich 
OR ctla HP dyt 

divot 

Din giang Giap hgc viOn hien dugc cau trac caa tnOt h6 thong 
then gio vá h6 thOng dien mat trai 

CLOI, CL02, CL03, 
CL05, CL06, CLO7 

Dam thogi, 	vAn 
dap 

Trang bi cho h9c vien cac kien that ve eau tao va 
nguyen 19 boat dOng caa cac be chuy'en dOi &Ong 
suAt h'e thOng dien gi6 va N thong dien mat tred 

CLO 1, CL02, CL03, 
CL05, CL06, CLO7 

Bai tap Trang bi cho h9c vien cat nOi dung vO each Iva 
ch9n dUng cat thong s6 dm he thong dien gie va 
dien mat troi de mo hinh boa va mo phong tit ca 
se ap (king cac kien thac dieu khien tu dOng vá 
dien ta cong suAt. 

CLO I, CL02, CL03, 
CL04, CLOS, CL06, 

CLO7 

Nghi'en 	cau 	bai 
h9c 

Cung cAp cho h9c vi8n the ding qt t6i tru, cat 
phuang phap toi tru va ang &ring cac phuang phap 
fel tru de giai quyet cac bai toan en th8 trong he 
thOng dien gio va dien mat trai. 

CLO 1, CL02, CL03, 
CL04, CLOS, CL06, 

CLO7 

Ke hoych giang dyy chi Het 
Huai hyc Nei dung CDR hyc plan 

BuOi 1 
5 tiet 

Chtrang 1. Nang lining va sty phat tri .en ctia dien hi' tong 
suAt trong IcY nguyen hien tyi 
1.1. Nang lugng truyen thOng 
1.2. Nang lugng gi6, mat ft:6i 
1.3. Sr phat tri6n dm dien dr cong suAt trong k9 nguyen hien 

Lai 

CLOI, CL02, 
CLO3 

Hued 2 
5 fiat 

Chtrang 2. Dien tir &Ong suit trong he tilting dien gio 
2.1. Cau trim di& hinh caa h6 thOng dien gio 
2.2. Cac be chuyen di clang suAt cho Turbine gio 

CL04, CLOS, 
CL06, CLO7 

BuOi 3 
5 fiat 

Chtrung 2. Dien ta• ding sat trong he thOng dien gio (trip 
thee) 
2.3. Ghep nifii cat be chuyen A &Ong suAt 
2.4. Dieu 'chi& cho turbine gi6 

CL04, CLOS, 
CL06. CLO7 

BuOi 4 Chiron 3. Dien dr cOng suat trong he titling dien mat triri CL04, CLOS, 



5 tiet (PV) 
3.1. CAu trUc dien hinh coa he tilting dien mat tad 
3.2. Cac throng cong ding suAt va diem cisc di Gong suAt ciia 
he tliOng PV 
3.3. Cac cAu Q.& he thong PV lc& noi lued 

CL06, CLO7 

Buoi 5 
5 tit 

Chuang 3. Dien tir tong suOt trong he theng dien nfat triri 
(PV) (dip theo) 
3.4. Cac cAu truc b.0 chuOn 0i cho b0 nghich km PV 
3.5 Dieu kien he theng PV ket nei lueri 

CL04, CLOS, 
CL06, CLO7 

Buai 6 
5 tiet 

Chirong 4. Dieu khien he thong dien gia 
4.1. Qua trinh Idled Ong he thong 
4.2. BO chuyen d61 phia Itroi 
4.3. BO die'u khien phia roto trong cite dO dieu Ichien ding suAt 

CL04, CLOS, 
CL06, CLO7 

BuOi 7 
5 tiet 

Chuang 4. 916 khien M tilting then gia (alp theo) 
4.4. BO dieu khien phia rot° trong che dO dieu lchien toe 0 
4.5. BO dieu khie'n phia rot° trong die 0 kheri dOng 
4.6. Chuyen dei che dO diet' khien 

CL04, CLOS, 
CL06, CLO7 

Buei 8 
5 het 

Chiming 5. Dieu khien he th6ng dien rat treri 
5.1. MO hinh nha may dien mat trai 
5.2. MO hinh pin trig trai 
5.3. MO hinh b0 chuyen d6i boost 

CL04, CL05, 
CL06, CLO7 

Bu6i 9 
5 tiect 

Chtrang 5. Dieu khien he th6ng diet' nip WA (flip theo) 

5.4. MO hinh b0 nghich luu 
5.5. Khali die'u lchien phat xung 
5.6. Danh gia N dieu khien dien mat Si 

CL04, CLOS, 
CL06, CLO7 

8. Barth giã ket qua hoc tap 
Sir dung thang 10 diem cho tat cá cac hinh thicc daub gia trong hoc phAn. 

STT Hinh thtit 
dank gia 

Tien chi clinh gia Thai diem CDR dm 
HP 

Tiling 
so 

I Quti trinh 30% 

Bai tap Ion 
Thao luan 
Thgc hanh 
Kiem 	tra gida 
kj,  

His vien lam I bai !dem tra: Tien 
chi danh giá bai kiem tra la thgc 
hien tinh toan phan tick met he 
tilting then cho trueic dung theo 
yen au da dat ra 

Buth cuth CL04, 
CLOS, 
CL06, 
CLO7 

2 Cu& kji Tieu M 
Theo Lich

an 
new 

CLOI, 
 
 
 

CLOS, 

70% 



CL06, 
CLO7 

9. Thong tin ye giang vien 
9.1. Giang vial 1 
- HQ va ten: NO Minh Khoa 

Chirc danh, hoc ham, hoc vi: Pito gian sir, Tian si 
Email: ngominhldwa@cpu.edu.vn 	Dien thoai lien he: 0988371737 

9.2. Clang vier' 2 
- H9 va ten: Nguyen Duy Khiem 
- Chile danh, h9c ham, h9c vi: Tien sr 

Email: nguvenduykhiem@qnu.edu.vn 
	Dien thoai lien he: 0913986068 

10. Cie uuy dinh chun 

Cam ((et ctia giang vien Dam ban dung nOi dung, dang lich day va dung 
phuang thIrc danh gia. 

Yeu cau del voi sinh vien Tich cuc, clui dOng trong h9c tap. 

Quy dint' ve tham du lem h9c Di h9c clang gio, !thong lam viec rieng trong gida h9c. 

Quy dinh ve hanh vi trong lap h9c Top trung va trao dei sea nei. 

Quy dinh ve Ewe va Theo quy dinh dm nha throng. 

Cac quy dinh lchac 



BO olAo Duc vA DAo TAO 	cONG HOA XA HQI CHU NGHIA VIET NAM 
TRUONG DI HOC QUY NHON 	 Dc  IAp — Ty do — Hanh phac  

DE CUtiNG CHI TIET 
HOC PHAN: SCADA trong he tilling diet' 

Ma hgc phAn: KDSH 522 

Ten tieng Anh: SCADA for Electrical Power Systems 

I. Thong tin chung v h9c phAn: 

Ten hoc phAn: SCADA trong he thong din 

Ma hoc phan: KDSH 522 	SO tin chi: 3 

Loai hoc phan: Bat buOckg chgn: Ty. civil 

Cac h9c phan hoc tnrac: Khong 

Cac yen cAu khac Mi vgi hoc phAn (Mu c6): Khong 

- Phan gig tin chi Mi \raj cac hoat dOng: 

+ Nghe giang 15,  thuyet: 35 tiet 

+ Lam bai tap tren lop: 10 tik 

+ Thao luan:0 tiet 

+ Thgc hanh, thgc top: 0 tit 

- Khoa plat trach hoc phAn: Ky tin* va Cong nghe 

MO tã hcie phAn 

Hoc phAn SCADA trong h thOng din dugc xay dung cho cao hoc nganh Ky thulat clien nham be 

sung kin that nhi thir cho he thong dien & dai h9c. Hoc phAn glop cho hoc vien trien khai cac 

thiet k dieu khien giam sat va thu thap da lieu, thgc hien do [gong tham sO he thong din, thiet 

giao din va thgc hanh tren thiet hi phan mm. Tien hanh thgc hien thao tac gen phAn cimg. 

Mac Wen cam hoc phAn (1cY hieu COs) 

Kin thirc 

+ C01: Nam bA't dugc nguyen lY van hanh SCADA h theng din 

+ CO2: Hieu dugc cac big& thiet k *It he thring SCADA cho Itrai din 

+ CO3: Phan tich dugc cac hen thirc chuyen sau thiet lap !Mt h theng SCADA d phac vu 

áp dung that te. 

Kyr nang 

Co kiã nang phan tich, danh gia mOt h th6ng SCADA 

Ap dang hen thirc dal hoc de thgc hien tren phAn mem vã thiet hi 

- Mirc a' chit vã trach nhiem 

Tao tinh nhan thirc ve hoc phan tir do phat trien cac Ong dung SCADA trong Mac tien. 

4. Chinin du ra caa h9c phAn (IcY hieu CLOs) 



FIQC phAn dOng gop cho chttAn dAu ra cüa chucmg trinh dao to (kY hieu PLO: Program learning 

Outcomes) theo mtic dO sau: L = Müc &Lap; M = Mcrc trung binh; H = Mut cao 

Mut tieu 
hoc 
phan 

(COs) 

Chuan Mu ra hoc phAn (CLOs) Chuan Au ra 
CTDT (PLOs) 

Mat do 
dat dugc KY hi'eu MO tá 

(1 ) (2) (3) (4) (5) 

Kin thirc 

COI CLO I Hieu dugc LS/ thuyet SCADA trong he 

thong din 

PLO2 M 

CO2 CLO2 Van dung kien thirc TA hoc a xay dkmg 
cat buck thiet Ice mOt he th6ng SCADA 

PLO3 M 

CO3 CLO3 Ap dung trien khai tit mo hinh 1Y thuyet 
sang thuc nghiem 

PLO3 L 

Ky 'fang 

C04 CLO4 Phan tich, daub gia inOt N thong 

SCADA 

PLO4 M 

CO5 CLOS • Ap dung thuc hien m8 hinh hoa ten nen 
phan mem va h'e thOng thiet bi 

PLO5 M 

Mk tn chit va nicht nhiem 

CO6 CLO6 Tv than thirc ve hoc than tit do pith trien 

ck img dung SCADA trong thuc tin 

PLO8 

PLO9 

M 

5. TM litu phoe vo mon hoc 

Giao trinh chink Mini S. Thomas, Power System SCADA and Srnard Grid, .1 

Press is an imprint of Taylor & Francis Group, an Infonna 

business, 2015. 

TM lieu tham khao: Le Nggc Bich, Pham Quang Huy, SCADA mang truy'dn thong 

trong con nghiep, nha xuAt ban Dan Tri, 2011 

Cac loai hoc lieu khac: Hoang Minh Son, Mang truydn thong (Ong nghlep, nha xuatt 

ban Khoa hoc Ky thuat, 2008. 

6. Phtrong phap, hinh fink t chtk doy hoc 

Phtrang phap, hinh that tto 

chat doy hoc 

Moe dich CDR ctia HP dot &rot 

Dien giang Cung cAp cho ngueri hoc he thOng 

kin thirc ly thuyet ve SCADA trong 

he theng dien 

CLOI, CL02, CLO3 



Lam viec nham, BE tAp Gidp cho nguai hoc Mot hanh ten 

phAn mm Elam ding di kin thirc 

15,  thuyet vã lc, nAng nghe nghiep. 

CLOS 

Nghien dm bai hoc Sir dung hen thirc hoc phAn a phat 

tri.6n cac nghien ciru Ichoa hoc. 

CLO6 

7. Ke hooch giang day chi tit 

Dual hoc Ni dung CDR hoc phAn 

(1) (2) (3) 

[1- LT] 

(5 triet) 

Chuang 1. 	Tu dOng hod he thong din 

1.1. Dc diem SCADA trong he thong din 

1.2. Loai tin hieu trong he thong dien 

CLO1 

[2- LT] 

(5 triet) 

Chuang 2. 	NGUYEN TAC SCADA 

2.1. Thiet bi du culei RTU 

2.2. Truyen thong 

CLO2 

[3 - LT] 

(5 triet) 

2.3. Logic 

2.4. Giao dien HMI 

CLO2, CLO3 

[4-LT] 

(5 triet) 

2.5. IEDs 

2.6. Ket n6i 

CLO2, CL03, CLO4 

[5-LT] 

(5 triet) 

Chuang 3. Truyen theng SCADA 

3.1. Truyan th6ng SCADA tired din 

3.2 Ha tang thong tin lien lac 

CLO2, CL03, CLO4 

[6-LT] 

(5 triet) 

3.3 Giao thirc 

3.4 chuAn IEC 61850, IEC 60870-5-104 

CLO2, CL03, CLO4, 

CLOS 

[7-LT] 

(5 triet) 

Chuang 4. Mo phiang va thirc nghiem 

4.1. Thiet ke so de SCADA cho Itrai dien 

[8 -BT] 

(5 triet) 

4.2. Thiet ice giao din teen phAn mm CLO2, CL03, CLO4, 

CLOS, CLO6 

[9 -BT] 

(5 trite° 

4.3. Thut hien phAn cirng CLO2, CL03, CLO4, 

CLOS, CLO6 



8. Dull giti Wet qua hoc tap 

Sir dung thang 10 diem cho tat ca the hinh thtic danh gia trong h9c phAn. 

SIT Hinh that dinh 

gia 

Tieu chi danh gia Thai 

diem 

CDR dm 

HP 

Tiling 

so 

I 
Qua trinh 

Tham gia cac budi h9c va. 

tham gia trao doi, thao Man 
Tat ca 

CLO I  — 

CLO6 
40% 

2 Cubli kfr Cued 
Viet bao cao tieu luan nOp 

cu6i 	dcrt 
k5' 60% 

CLOI — 

CLO6 

9. Thong tin ve giang vien 

9.1. Gifing vien 1 

- H9 va ten: D6 Van Can 

- Chic danh, hoc ham, hoc vi: Tien sr 

- Email: dovcancan(th,qnu.edu.vn  Dien thoai lien he 0935253630 

9.2. Clang vien 2 

- H9 va ten: Le Tu'A'n HO 

Chat danh, hoc ham, h9c vi: Tien si 

Email: 
	

Dien thoai lien he: 

10. Cac quy dinh chung 

Cam ket dm giang vien Day &mg Mei dung, &mg tien dei h9c phAn. 

Yeu cAu diii voi h9c vien Tham gia day du cac buOi Mut hanh 

Quy dinh ve tham clu lap h9c Di h9c 80% só tik 15,  thuyet fret len 

Quy dinh vE h9c vu Thuc hien theo quy dinh khoa vã giang vien. 

Cac quy dinh khac Theo quy dinh dm twang 



BO CIAO DOC VA DA° TAO 	ONG HOA ICA HO CHU NGHTA VIET NAM 
TRIANG BA! HOC QUY NHON 	 Dec  lap — Ty: do — Hanh phtic 

BE CU'ONG CHI TIET 

HOC PHAN: CAC HE THONG QUAN L2 NANG LUONG DVA TREN 

TRi TUE NHAN TAO CHO LUO1 DIEN SIEU NHO 

MA hoc plan: KDEM 525 

Ten tieng Anh: Artificial intelligence-based energy management systems for smart 

Microgrids 

1. Thong tin chung v hoc phAn: 

- Ten h9c phin: Cac h titling quan 11 nang lugng dxa tren tri tue nhan tao cho hrài dien sieu nhO 

Ma hoc phan: KDEM 525 	SO tin chi: 03 

- Loth h9c phAn: tg ch9n 

- Cac hoc phAn hoc truac: 

- Cac yeu cAu khac d61 veri h9c phAn (nett c6): 

Phan Ott tin chi dth vad cat heat dOng: 

+ Nghe giang 19 thuyet: 45 Het 

+ Lam bai ten lop: 0 Wet 
+ Thao luau: 0 fiat 
+ ihttc hanh, thgc tap: 0 tiet 

Khoa phi trach h9c phAn: Ky thuat Nth Cong nghe 

Me tã hoc phAn 

HQC phan Cac he* theng quan 19,nang lugng dtra tren tri tue rthan tao cho lueri then sieu nho sE 
trang hi cho nguiri hoc nhOng kien thirc mai ve N thong quan 19 nailg lugng trong Juin dien sieu 
nh6 sir dung cac phuong phap mth noi nhu tri tue nhan tao. Hoc phan gith thieu viec Ong dong 
cac thuat toan toi uu ket h9p vesi mang no ron nhan tan trong quan 19 Wang lugng trong ludi dien 
sieu nhO. Ben earth do hoc phan ding glad thieu cac ky thuat dieu khien trong quan 19 ludi dien 
sieu nhO. Hoc phan cling trinh bay cac 1c9 thuat dg trenitri tue nhan tao dugc sir dgng trong the 
mach bao ye, xac dinh the nhieu loan va chin doan sg co dirge img thing rOng rai trong bred dien 
sieu nhO thong minh. 

Moe tieu cüa hoc phAn (k9 hieu COs): Trang bi cho ngtrai hoc 

- Kin duly 

+ C01: CO cac kin [hire tai tat hôa trong Ong dyng quan 11 nAng lugng loth then sieu rtho 

+ CO2: CO cac kin tithe v tri tue nhan tao trong viec xac dinh cac &lieu loan va ch'An doan 
sir co trong Itred dien sieu ntio thong mirth. 

- KY nang 

+ CO3: CO kha nang van citing the kin th&e v t6i tru trong quan 19 nang lugng 

+ C04: Co kha nang tong hop va phan tich CEIC mo hinh tri tue nhan tao trong xac dinh nit& 
loan va chan cloth' sr cO trong luth dien. 

- Mat tg chit va trach nhiem 



+ C05: Co kha nang,  hi cap nhot kin thirc a thich nghi va dinh hueing cho nguoi khac 
trong giai quyet cac van d'e mth trong 1mb vim ky thuat di'en va nang lugng 

4. ChuOn du ra ella hyc plain (k/ hieu CLOs) 

Hoc phan thing gap cho chuAn d'Au ra cua chircrng trinh dao to (k/ hieu PLO: Program learning 
Outcomes) theo mac do sau: L = Mire thap; M = Mcrc trung binh; H = Mitre cao 

Mix tieu hoc 

phan (COs) 

ChuAn du ra hgc phAn (CLOs) Chuan dau ra 
CTDT (PLOs) 

Mix do 
dat dunt K/ hieu Me ta 

Kien thirc 

CO1 CLO I Nam viing cac kien thirc mai ve Cor i 
Liu hoa trong quan 1/ nang lugng 

PLO2 M 

001 

CO2 

CLO2 Van dung kien thirc trong phan tich 
va giai quyet cac van de ve xac dinh 
nhieu loan va char' doan str co 

PLO2 M 

Ky rang 

001 

CO2 

CO3 

CLO3 
Van dung de ben tithe mei trong 
firth Niue Icy thuot then va nang 
luring,  trong lAp luan va giai quyet 
van the 

PLO5 M 

001 

CO2 

CO3 

004 

CLO4 Teng hgp dugc cac giai phi", k/-  
thuat de giai quyet cac bai toan lien 
quan den firth vtrc k/ thuAt then va 
nang lugng trong quan 1/ nang 
lugng 

PLO2, PO4, 
PL05, PLO7 

H 

Mk tit chit va trach 'Allem 

005 CLOS 
Thich nghi, tu dinh huang va huang 
darn ngtreii Ichac tu cAp nhat cac kien 
tithe meri trong linh we lc/ thua:t 
then va rang Itreng 

PLO8 M 

5. Tai lieu phyc vi mOn hoc 

Gido trinh chinh: B. Khan, S. Padmanaban, H. H. Alhelou, O. P. Mahela, and S. 
Rajkumar, 	Artificial 	intelligence-based 	energy 	management 

2022. systems for smart microgrids, CRC Press, 

Tai lieu tham khao: Mehdi Rahmani-Andebili, Design, Control, and Operation of 
Microgrids in Smart Grids, Springer, 2021 

Cac loai hoc lieu kit: Cac bai bao khoa hoc lien quan den hoc phan 

6. Phtrung phap, hinh that ta chat dyy h9c 

Phtrang phap, hinh 
that to chile dyy hyc 

Myc dich CDR dm HP 
dyt dtryt 

Dien giang Cung cap cho ngtrai hoc he thong kien thirc nn 
tang ctia hoc phan met each khoa hoc, logic. 

CLOI, CLO2 

Darn thoai, vAn dap ThOng qua viec giai , dap giaa giang vien va 
ngurn hoc de giai quyet cac nth dung, kien thirc, 

CL03, CLO4 



bai toan trong h9c phan 

Nghien dm khoa h9c Giap cho ngtrai h9c tang maang Mang lye ty h9c, 
tu nghien dm, rat ra ket luAn 

CLOS 

7. KA hoAch giang dAy chi tiAt 

Bail hoc Ntii dung CDR hoc 
phan 

Du& 1 

(3 het) 

Giol thiAti ding quan ve hoc phAn 

Chtrang 1. Tinh linh hot clia Intl din sieu nho viri clic hA 
thAng quail ly nang luvng 

1.1. Glad thieu 

1.2. Cac nguen nang lugng linh hoat trong Med din sieu 
MI6 

1.3. Ma hinh Ma N [hang quan 19 nang lugng Mei dien 
sieu nho 

Ti; hgc 40 nha 

Ngtred h9c on tap cac kien thirc dal h9c 

Ngtreri 1-19c chttin bi cac bai bao khoa h9c dA trinh bay theo 

CLOI, CL03, 
CLO4 

scr huong dan dm nguai giang day 

Buoi 2 

(3 tie° 

Ngtred h9c trinh bay cac bat bao khoa h9c 

Chtrang 2. ThuAt toan lai Oita 	tot tru 	•hea bay dan va mAng 
no ron nhan tAo cho quan ly ming lirong 

2.1. Gied thieu 

2.2. Cac he tilting quan 19 /fang lugng 

2.3. Mang nu ron nhan tao 

2.4. Toi uu Ma bay dan 

2.5. ANN-PSO-EMS 

Ty- hoc tai nha 

Nguari h9c On tap the kin thirc da lye 

Ngtreyi hoc chuan hi cac bai bac) khoa h9c d'a trinh bay theo 
skr luremg dan ctia nguai giang day 

CLOI, CL03, 
CL04, CLOD 

BuAi 3 

(3 tiet) 

NguOri h9c trinh bay cac bai bao khoa h9c 

Chtrans 3. Lap ke hoach Wang,  'iron kcal diAn skin nhe 
cAng &Mg dva teen thuAt toan toi um bAy sal xam 

3.1. Griot thieu 

3.2. Cang thac bai toan lap ke hoach nAng lugng CMG 

3.3. Thuat toan t6i tru he bAy sot xam 

3.4. Cac ket qua va thao Man 

Tv lux tyi nha 

CLOI, CL03, 
CL04, CLOS 



Ngtrai hoc on tap cac kien thirc da hoc 

Ngtrai h9c chart bi cac bai bao khoa hoc de trinh bay theo 
sr hug-I-kg dan tha ngued giang day 

Buoi 4 

(3 tiet) 	Chtrong 

Ngueri h9c trinh bay cac bai bao khoa hoc 
A CL04, 

4. Cac thuat toan toi in hem lc!'6c nhau cho phi:ii 
hop ail in clia cac ro• le qua dong có htrerng 

4.1. Giori thieu 

4.2. Bai toan phei hop dm the DOCR 

4.3. Cac ky thuat toi uu hga 

4.4. Cac ket qua vã thao luan 

4.5. Cac y6u tó nguy him vã bao ve 

Tie /toe tgi nha 

Ngued hoc On tap cac kin thirc da hoc 

Ngtreri h9c chuAn bi cac bai bao khoa h9c de trinh bay theo 
sty hugng darn tha nguen giang day 

CL02, CL03, 
CLOS 

Buei 5 

(3 tie° 

NgtrEi hgc trinh bay cac bai bao khoa h9c 

Chtrang 5. Luti din sieu nho - Mt van cfinh twang lai 

5.1. Giai thieu 

5.2. MOt ltru y tir NREL 

5.3. Cac boat dOng tha mOt lugi din sieu nho 

5.4. Dieu kill& lugi then situ nho 

5.5. Nhu au ve lueri then slat nhe 

5.6. Cie vAn de lien quan den viec lip at lued dien sieu the 

5.7. Cac sr coc  va sty phan loai caa. chang 

5.8. Cac thiet bi FACTS 

Tie hoe tgi nha 

Ngtreri h9c On tap cac kin thuc da hoc 

Ngued hgc chuAn bi cac bai bao khoa hoc de trinh bay theo 
sr huong da'n tha ngued giang day 

CLOI, CL03, 
CL04, CLOS 

BuEi 6 

(3 tiet) 

Ngtred hoc trinh bay cac bai bao khoa h9c 

Chtrung 6. Cac.kj,  thuOt dieu khien cho sty vOn hanh vi 
quart IS,  cling sat am Med din siou nhe DC thong minh 

6.1. Gieri thieu 

6.2. Icy thuat dieu khien tha VSI mOt pha 

6.3. Phan tich van hanh vgi cac ket qua mo pheng 

Tic lige tgi nhit 

Nguoi hgc On tap cac kin thirc da hoc 

Nguai h9c chuAn bi cac bai bao khoa hgc de trinh bay theo 

CLOI, CL03, 
CL04, CLOS 



sr hueng (can cila ngueri giang day 

Buai 7 

(3 fiat) 

Ngueri h9c trinh bay cac bai bao khoa h9c 

Chtrang 7. Phan 	tich va t8i tru h6a hrth then Stan 	phOi 
Wong then tich how PV 

7.1. Ojai thieu 

7.2. Me) hinh Ma luei din phan phai Wong them 

7.3. Cong thirc dm bai toan clang &Ong suat thi uu 

7.4. Phuang phap giai 

7.5. Cac ket qua vi thao luan 

Ty hgc tyi nha 

Nguai h9c an tap cac kin thirc da h9c 

Ngueri h9c chuan bi cac bai bao khoa h9c a trinh bay theo 

CLO I, CL03, 
L• 	C 04, CLOS 

sy huOng clan cita ngtrai giang day 

Buai 8 

(3 tiet) 

Nguti bye trinh bay cac bai bao khoa h9c 

Chuang 8. So de mach bao q thra troll Olin cthn C- 
means mu& va K hang x6m On nhat cho throng day truy'en 
tat 

8.1. that thieu 

8.2. Thu@ toan Mc may dirge sir dung trong thuat toan de 
xuat 

8.3. Thuat toan a xuat 

8.4. M6 phOng va cac ket qua 

Ty hgc tyi Sit 

Ngued h9c On tap cac kin thirc da hoc 

Nguai bye chuan hi cac bai bao khoa bye de trinh bay theo 
sir hueng an cita nguiri giang day 

CLO I, CL03, 
CL04, CLOS 

Baal 9 

(3 fiat) 

Ngued bye trinh bay cac bai bao khoa hoc 

Chwang 9. Thuat Man xac dinh nhieu nhitu loan chg t 
luvng din Ming 

9.1. Gith thieu 

9.2. Cong thee dm cac van de PQ \fa phuang phap luan 

9.3. Cac ket qua va thao luan 

9.4. Li& lugng dc diem va phan loai cac sr kien PQ 

9.5. Xac thyc hieu suat 

Ty- lzgc tgi nha 

Nguai h9c on tap cac kien thirc cid Mc 

Ngtrai hoc chuan bi cac bai ban khoa bye a trinh bay theo 
sy huong clan cila nguai giang day 

CL02, CL03, 
CL04, CLOS 

Buai 10 Nguai bye trinh bay cac bai bao khoa h9c CLO I, CL03, 



(3 tiet) Chuang 10. Nh6n clang nhieu loan chat lirytg dien nAng 
dot gian sir dung thuAt than Kurtogram nhanh dt,ra tren 
gel Wavelet va thuat toin city quyet dinh có quy the 

10.1. Giesi thieu 

10.2. Phuong phap luan 

10.3. Cac kat qua va thao luan 

Tv hyc tyi nha 

Nguai hoc on tap cac kin thire da hoc 

Ngutri hoc chuan bi cac bai bao khoa hoc del trinh bay theo 
sr htramg dAn cUa nguiti giang day 

CL04, CLOS 

Butii II 

(3 tie° 

NguOi hoc trinh bay cac bat bao khoa hoc 

Chtrotg 11. Xac dinh cac sty eil duirng day truy6n tiii sir 
dyng clic tinh Ming bien deli Stockwell dtya tren din áp va 
quy tfic quyet dinh ho try.  phan 14)0 sty co 

11.1. Giai thieu 

11.2. Phycmg phap luan va he th6ng kiem nghiem 

11.3. Cac ket qua va thao luan 

Tv Ityc tgi nha 

Ngtrai hoc On tap ck kin thirc da.' hoc 

Ngu6i h9c chuan bi cac bai bar) khoa hoc a trinh bay theo 
sy hueng dart dm ngutri giang day 

CLOI, CL03, 
CL04, CLOS 

Butii 12 

(3 tiet) 

Ngutri hoc trinh bay cac bai bao khoa h9c 

Chtrang 12. Thukit toin dip teen 	phep hien dot' song hai va 
cay guy& din dip tr'en luAt de phat hien va phan loai sty c6 
dtra-ng day truyen tfii 

12.1. &tit thieu 

12.2. He theng kiem nghiem de xuAt 

12.3. Cac ket qua mo pitting va thao luan 

Tit /z9c tgi niter 

Nguai hoc On top cac kien thk cid h9c 

Ngutri h9c chuAn bi cac bai bao khoa h9c de trinh bay theo 
sr lurtmg dan dm ngueri giang day 

CLOI, CL03, 
CL04, CLOS 

Buei 13 

(3 net)Chwang 

Ngutri hoc Matt bay cac bai bao khoa hoc CL01, CL03, 
CL04, CLOS 

13. Thulat toin dip tren dien ap sir dyng phan 
ph6i Gabor Wigner \fa cay guy& din dkra tren quy tfic de 
phat hien sty cli dwatg day truyen tai 

13.1. Giai thieu 

13.2. H'e theng ki'em nghiem a xuAt 

13.3. Phuong phap Klan de xuat 

13.4. Ck ket qua mo phOng voi thao luan 



13.5. So sanh dc tinh 

TF hpc tgi nha 

Ngued hec on tap cac kin thirc da h9c 

Ngithi hpc chuAn bi cac bai bao khoa h9c de trinh bay theo 
sr huerng dart cna ngueri giang day 

Buei 14 Ngued hoc trinh bay cac bai bao Ichoa hoc CLO I , CL03, 

(3 het) Chung 14. Usk Itryng chit luyng din fling vã ph& hien 
sly kin trong lin% phan phili khi c6 Wang luyng tai tgo 

CL04, CLOS 

14.1. Gieri thieu 

14.2. Lugi phan ph6i kiem nghiem voi cac may pith RE 

14.3. tferc lugng PQ de xuAt va thuat toan plat hien sr kin 

14.4. Thao luan cac ket qua mo phOng 

14.5. Phan loyi cac sv kien 

14.6. So sanh Tic tinh 

Ty-hoc tgi rata 

Nguiri hyc On tap cac kien thirc de hoc 

Ngtred hyc chuan bi cac bai bao Ichoa hoc d'e trinh bay theo 
str huemg din dm ngueri giang day 

Burii 15 Ngtrai hpc trinh bay cac bai bao lchoa hpc CLOS 

(3 fiat) Chtrong 15. Nhan dyng Ira phan loyi nhieu loyn PQ bang 
each sir dyng chi so chat luyng din fling va bieu del lured 

15.1. thin thieu 

15.2. Phuong pill) nghien ciru 

15.3. Cac ket qua %fa phan tich 

15.4. Trich xuAt cat dac diem dr PQI va PQTLI de phan loai 
the skr kien PQ 

15.5. Phan loai cac nhigu loan PQ 

15.6. Xac thuc ctac tinh 

T4r hoc tgi nisi: 

Nguai hoc On t'a*p cac kin thirc d'A hpc 

8. Dinh gia ket qua hyc tap 

Sir dyng thang 10 diem cho tat ea cac birth thirc danh gia trong hyc phan. 

STT Hinh thac 
daub gia 

Thu chi danh gia Tiled diem CDR cria 
HP 

Tryng 
sii 

1 

Qua trinh 

Theri gian tham Mx buOi hpc; Tinh 
cho dOng, mire dO tich ctrc dm 
ngtred hyc 

*Ngireri hpc trinh bay cac bai bao 

Trong 
toan 	be 
hoc 	qua. 
trinh 

 
 
 
 

30% 



khoa hoc theo guy dinh dm giang 
vien pita trach giang day. -Tieu chi 
danh gia bai bao cao: dung nOi dung 
da,  phan ding, trinh bay tot va am 
hieu van de 

CLOS 

2 Cu& k.'y 

Thi 	ket thOc h9c phan; Hinh thirc 
thi: tieu luan; Tieu chi danh gia: 
dung n'Oi dung da phan cling, trinh 
bay t8t vã am hieu van de 

Theo 

caa 	n-  
ha 
' 

truOng 

guy dinhCL03, 

CLOI, 
CL02, 

CL04, 
CLOS 

70% 

9. Meng tin ve giang vien 

9.1. Giang vien I 

HQ va ten: Le Than HO 

Chat danh, hoc ham, hoc Tien si 

Email: tuanhole@nnu.edu.vn  Dien thoai lien he: 0981273279 

9.2. Giiing vien 2 

- H9 va ten: Doan Due Tang 

Chirc danh, hoc ham, h9c 	Pito gido six, Tien si 

Email: doanductunu@gnu.edu.vn  Dien thoai lien he: 0905799386 

dinh chuxw 

Cam ket caa giang vien Dam bao dung nei dung, dung lich day va dung phuong 
thac danh gia. 

Yeu cad dei veri ngutri hoc Tich cac, chit clOng trong h9c tap. 

Quy dinh ve tham cla lop h9c Di hoc Ming gi8, Ichong lam viec rieng trong gier hoc. 

Quy dinh ve hoc vu Tap trung va trao dm sot not. 

Cac quy dinh kb& 



BO GIAO Due VA DA0 TAO 	CQNG HOA. XA HQ' CHU NGHIA VIET NAM 
TRSIG RAI HQC QUY NHON 	 Bc  lAp — Ty do — Hanh philc 

BE CUtiNG CHI TIET 
HQC PHAN: UNG DUNG CAC PHITONG PHAP HQC MAY VA HQC SAU 

VAO CAC VAN DE CCJA HE THONG BIN 

Ma bye plan: KDMD 526 

Ten tieng Anh: Application of machine learning and deep learning methods to power 

system problems 

1. Thing tin chung v hyc phAn: 

- Ten I-the phAn: 1:Yng dung the phuang phap hoc may va hoe sau vao the van a dm he Mang 

dien 

- Ma h9c phAn: KDMD 526 	Se tin chi: 03 

- Leal h9c phew tu chon 

- Cac hec phan h9c tithe: 
Cac yen cAu khae d6i voi Ithe phen (nu c6): 

Phan gia tin chi doi ved the hoat dOng: 

+ Nghe giang l thuyet: 45 tiet 

+ Lam bei tap ten 16p: 0 tiAt 

+ Thao luan: 0 fiat 

+ Thue hanh, tithe tip: 0 Wet 

Khoa phv traeh hoc phan: Ky thuAt \fa Cong nghe 

M8 tã hyc phan 

HQC phan' 	ng dung the phuang phap bee may va hgc sau vao cac van de tha he thong dien se' 
trang bi cho nguei h9c nhiing kien thee mei ye cac bai toan cila he thong dien hien 4. Hoc 
phan giol thi'eu viect eng dung cac phyang phap lux may va hoc sau trong giai guyet the bai Man 
ye dieu khien h'e thong dien, guy hoach h th8ng dien, danh gia On dinh he thong dien va nhieu 
thaeh thee vã van de khac trong he thong then hien dai. 

3. Myc tieu din hyc phAn (14 hieu COs): Trang bi cho ngirei Ithe 

Kien tithe 

+ C01: Co the kien tithe ea ban ye' the vAn d tha h thing dien hien dai 

+ CO2: CO eac kian thee ve hoe may va h9c sau trong giai guy& cae thach thurc dm he 
thong then 

Ky nang 

+ CO3: CO kha nang van dung cac kien thee ve hoe may vã hoe sau trong h th rong dien 

+ C04: CO kha rang teng hop va phan tich cac mo hinh hoc may va bye sau trong viec giai 
guyet the van de cu the tha he' thong dien 

Mire ty chit vã trach nhiem 

+ C05: Co kha nang ty thp that kien that de thick nghi \fa dinh hireng cho nguei khac 



trong giai quyet cac van de mai trong linh vac ky thuat din va 'tang !yang 

4. Chita!' dAu ra cüa hyc phan (ky hieu CLOs) 

FIQC phan clang gop cho chuAn clAu ra cna chucmg trinh dao to 	hieu PLO: Program learning 
Outcomes) theo mac the saw L = Mac thap; M = Mac [rung binh; H = Mac cao 

Muc tieu hoc 

phAn (COs) 

Chun Au ra hoc phan (CLOs) 
x 

Chuan Mu 
ra CTDT 
(PLOs) 

Mac 
de dat 
throe ; Ky hieu Me tã 

Kien thirc 

COI CLO I Nam vimg duce ck van de trong lath din hien 
dai 

PLO2 M 

CO1 

CO2 

CLO2 Van dung hyc may va hyc sau trong giai quyet 
cac thach thirc cna lueri din hien dai 

PLO2 M 

Ky nang 

CO I 

CO2 

CO3 

CLO3 
Van dung cac loan thirc men trong linh vat ky 

- 	• thuat dien va !tang lung trong lap luan va giai 
quyet van de 

PLO5 M 

CO1 

CO2 

CO3 

CO4 

CLO4 "[Ong hop duct cac giai phap hyc may va h9c 
sau de giai quyet the bai toan lien quan den 
linh vtrc ky thuat din va nang luang 

PLO2, 
PO4, 
PL05, 
PLO7 

H 

Mac tu cha va trkh nhiem 

C05 CLOS Thich nghi, ttr dinh Wang va huong clan nguesi 
khac tu cap nhat cac kien fink mai trong firth 
litre ky thuat then va nang Wang 

PLO8 M 

Titi Iiu phuc vy mon hyc 

Gido trinh chinh: Nazari-Heris, M., Asadi, S., Mohammadi-Ivatloo, B., Abdar, M., Jebelli, 
H., and Sadat-Mohammadi, M., Application of machine learning and 
deep learning methods to power system problems, Springer, 2021. 

Tai lieu tham khao: Fangxing Li and Yan Du, Deep learning for power system applications: 
Case studies linking artificial intelligence and power systems, Springer 
International Publishing, 2023 

Cac loai hoc lieu 
khk: 

Cac bai bao khoa hoc lien quan den hoc phAn 

Phtrang phap, hinh that ti chirc day hyc 

Phtrong phap, 
hinh thfrc to chat 

day hyc 

Myc dich CDR cua HP 
dat dtryt 

Dien giang Cung ch cho ngueri hyc he thong kin thirc nn tang oh. 
hoc phan mOt each lchoa hoc, logic. 

CLOI, CLO2 

Dam 	thoai, 	vAn Thong qua viec giai dap gift giang vien va ngueri hyc a CL03, CLO4 



dap giai quyet the nOi dung, kin that, bai Man trong h9c 
phAn 

Nghien eau khoa 
hoc 

Gitip cho ngueri hoc tang cuarng nang Mc tr hoe, ty 
nghien dm, rot ra ket luAn 

CLOS 

7. Ke 'mach giang day chi tiet 

Sal hcic Ni dung CDR h9c 
phAn 

BA 1 

(3 tit) 

Gioi thieu tng quan v'e h9c phAn 

Chuang 1. Cat thich that ya cac vAn de dm he theng diet' 

1.1. Gioi thieu 

1.2. Cac thach thirc Men tai va tucrng lao 

1.3. 1:rng ding hoc may va cac thach thac 

Ty hpc tgi nhit 

Ngueri hoc on tap cac kian tithe di hoc 

Ngtred h9c chuAn bi the bai bao khoa hoc a trinh bay theo su 
twang din mita ngueri giang day 

CLOI, 
CLO3 
CLO4

'  

Buei 2 

(3 net) Chtrong 

Ngtrari hoc trinh bay cac bai bao khoa hoc CLOI, 
 

CL04 
CLOS

, 
 

2. Giari thieu sit tang quan tai lieu ye cac thach that 
Ira vAn de cila h'C' timing di?n 

2.1. Gioi thieu 

2.2. Quy hoach he thong then 

2.3. Cac thach thirc yen hanh h'e thOng then 

2.4. Dieu khien he thOng dien 

Ty hpc hji nisi: 

Ngueri hoc On tap cac Icien thirc a hoc 

Ngueri h9c chuAn bi cac bai bao khoa he a trinh bay theo sr 
huorrig din tha nguei giang day 

Bu6i 3 

(3 fiat) 

Ngtrai hoc trinh bay cac bai bao khoa h9c 

Chtrang 3. H9c may va guy hoach h'9' th6ng ditM: Co h9i va 
thach Mac 

3.1. Gied thieu 

3.2. 1-Ong quan tai lieu 

3.3. Dr bac> pint tai 

3.4. HOC may trong eac vAn de t6; uu i-c fining then 

Ty' hoc tpi nha 

Nguai hoc On tap cac kien that di bee 

Ngtrai_hoe chuAn bi cac bai bao khoa hoe a ttirth bay theo str 
huarng clan dm ngueri giang day 

CLOI, 
CLO3' 

 
CLO5 



BuOi 4 

(3 tie) 

Ngueri hgc trinh bay cac bai bao khoa hoc 

Chuang 4. Giiri thieu ciic plurang phap hoc may trong V, 
thuat nang lagng 

 
 
 

CLOS 
4.1. GiOi thieu 

4.2. Khai pha dit lieu va cac irng clkmg ctia no trong ky thuat 
nang lugng 

4.3. Cac so da hgc may trong kji thuat nang lugng 

4.4. Cac so 46 hoc sau trong kyt thuat nang lugng 

4.5. Danh gia ket qua Crag dung 1161 quy Nth phan loai 

Ty• hoc tgi hitt} 

Nguai hgc on tap cac kin thirc da hoc 

Ngtroi h9c chuan bi cac bai bao khoa hoc da trinh bay theo skr 
hutng clan dm again giang day 

BuOi 5 

(3 tiet) 

Mural hoc trinh bay the bai bao khoa hoc 

Chuang 5. Gunthieu va tong  quan tai lieu cita trng dyng hyc 
may/hoc sau vac; bai tofin dieu khien cita he Hying die'n 

5.1. Gigi thieu 

CLO I , 
 
 

CLOS 

5.2. 'fling quan hoc may va hgc sau 

5.3. Tong quan ve bai toan dieu lchien he thOng dien 

5.4. Danh gia cac kieu van hanh dm dieu 'chi& he thong dien sir 
(twig the plurcrng phap h9c may 

5.5. Ng ding cac plurang phap hoc may trong clanh gia tinh an 
toan NIA On dinh caa he th6ng dien 

5.6. Ck thach thirc, thao Juan so sanh va trien vcing tuong lai 

TF hgc tgi nha 

Nguai hoc On tap cac kien tilde da hgc 

Ngueri hgc chuan bi ck bai bao khoa hgc d'e trinh bay theo skr 
htrang clan cua ngtrai giang day 

Buoi 6 Ngueri h9c trinh bay cac bai bao khoa hgc CLOI, 

(3 tiet) Chuang 6. Phan cym trong he th6ng dien sir dyng phtrang 
014 hyc may/hyc sau 

gLL0043, 

CLOS 
6.1. Gieri thieu 

6.2. Phan cum he thong then sir dyng phuang phap trich xuat 
tinh nang 

6.3. Phan cym he thong dien sir dyng phumg phap hoc c6 giam 
sat 

6.4. Phan cum he thOng dien sir citing phuang phap hgc khong co 
giam sat 

6.5. Thao luan viec sir dung hgc may cho phan cym he th6ng 
dien \TA cac cong trinh c6 the thkrc hien trong tucrng lai 



Ty. lige tgi nIzit 

Ngtrai h9c On tap cac kien thirc dA h9c 

Nguei h9c char' bi cac bai bao khoa h9c de trinh bay theo sv 
hming dAn dm nosed giang day 

BuOi 7 

(3 tie° 

Nguoi hoc trinh bay cac bai bao khoa h9c 

Chuang 7. Danh gil d8 8n dinh di8n áp trong had din ser 
(long phtrang Oar; dip teen may hoc mifti 

7.1. God thieu 

7.2. St/ trinh bay bai toan on dinh din áp 

7.3. Thuat toan de' xuAt 

7.4. MO ph6ng va lc& qua 

Tir hoc tai nizit 

Ngueri h9c On tap cac kien thirc a hoc 

Nguaii1QC chuAn hi cac bai bao khoa h9c cth trinh bay theo sv 

CLOI, 
 
 

CLOS 

Song cian cilia nguai giang day 

Bu6i 8 

(3 68) 

Ngtred h9c trinh bay cac bai bao khoa hoc 

Churcrng 8. Dinh gia vã phan loot khii nang xay ra hong hoc 
xep chang do mat din da&ng day 

8.1. Giai thieu 

8.2. Teng quan phuong phap a xuAt 

,8.3. Cay quy6t dinh du doan mire dO nghiem tr9ng Gila hOng h6c 
xep thong 

8.4. Cac bin van hanh chi phei 

8.5. Phuang phap de xuAt 

8.6. Cac kat qua mo pheng 

Ty. //pc lei nho 

Nguai h9c On tap cac kin thirc dA h9c 

Ngutri JUN chuan bi cac bai bao khoa h9c de trinh bay theo sv 
huang dan dm nguai giang day 

CL01, 
 
 

CLOS 

BuOi 9 

(3 tiet) 

Ngueri h9c trinh bay cac bai bao khoa hoc 

Chtrang 9. Quan 15,  nhu eau nang Iming strfri am dtrot Or tro.  
bed mang no ron LSTM trong cac Um nha dan cur 

9.1. Giai thieu 

9.2. B0 cla lieu 

9.3. Phuong phap 

9.4. MO phOng va ket qua s6 

Ty. kw tgi dui 

Nguai h9c On tap the kin that cla hoc 

CL02, 
CLO3 ' 
CL04, 
CLOS 



Nguai hoc chuan bi cac bai bao khoa h9c d'e trinh bay theo so 
huong clan cna ngueri giang day 

BuOi 10 

(3 tit) 

Ngueri hoc trinh bay cac bai bao khoa hoc 

Chuang 10. Phan loyi matt phy tai hien qui bang cach xir 19 
dir lieu (long ha thong mink (Iva tren :619 theo st, kien vit hoc 
may 

10.1. GiOi thieu 

10.2. B6i canh va t6ng quail tai lieu 

10.3. Vat lieu va phuang phap 

10.4. Cac k'et qua va thao Juan 

Ti, 119C liti luta 

Ngueri hoc on tap the kin thirc da hoc 

Ngueriiwc chuAn bi the bai bao khoa he 6 trinh bay theo so 
huang dan tha ngueri giang day 

CLOI, 

CCLL°034: 
CLO; 

Buoi 11 

(3 tit) 

Nguoi h9c trinh bay the bai bao khoa hoc 

Chuang 11. Dy. doin tinh tryng l'ech pha did vifri may phit 
clang be) sir dyng cay quyet dinh dtra tren dfr lieu clang dm 
WAMS/PNIU 

11.1. Gieri thieu 

11.2. Khung tha phucmg phap de xuAt 

11.3. Phuong phap de xuAt 

11.4. MO ph6ng 

11.5. Xic thoc hieu suAt coa chucmg trinh de xu'At 

Tv ape tcli nhit 

Nguai h9c On tap the hen thOt da h9c 

Nguaijlee chum bi cac bai bao khoa h9c de trinh bay theo so 
hueng dan dm ngueri giang day 

CLO I, 
 
 

CLOS 

BuOi 12 

(3 tit) 

Ngueri hoc trinh bay the bai bao khoa hoc 

Chuang 12. MO hinh he tilling suy luOn,  neuron-fuzzy thick 
trrng de dy bac, ngan hyn phy tii, giá va ciu true ctia he timing 
phlin phai 

12.1. Giai thieu 

12.2. MO hinh boa bai toan va Ong tithe 

12.3. Cac ket qua mo phang 

Tic hpc tot nhit 

Nguai hoc on tap cac kien [hire da h9c 

Nguai he chulin bi cac bai bao khoa h9c a trinh bay theo so 
hoot-1g dan tha nguen giang day 

CLOI, 
 
 

CLOS 

Buell 13 NguOi h9c trinh bay the bai bao khoa hoc CLOI, 



(3 tiat) Chtrang 13. ling dung hoc may a dc doan so• thich ngtriti 
&mg trong viec lap ke hoach till tru cho cac thiet bi din thong 
minh 

13.1. Oral thiau 

13.2. Cac yau ti; chinh anh huang den cac tham sii dng 

13.3. HOC có giam sat 

13.4. Cac kat qua mo phong 

The hoc Igi nha 

Ngtrai hoc on tap cac kin thirc da hoc 

Nosed hoc chitin bt cat bai bao khoa h9c dá trinh bay theo sr 
huarng an cita nguari giang day 

 
 

CLOS 

Buoi 14 

(3 net)Chtrong 

Ngueri hoc trinh bay cac bai bao khoa hoc 

14. Cac phtrang phi!) hoc may trong he thong dien 
thkrc vã till trutng din 

14.1. Gieri thieu 

14.2. Cac nghian dm theo chit d'a dieu khian 

14.3. Cac nghien dm theo chit a phat hian va bao ye 

14.4. Cac nghian dm theo chit d'a chirc nang va bao va 

14.5. Cac nghien ciru theo chit da t6i tru boa va bac va 

Tic hoc tgi nha 

Ngtrari h9c on tap the kin thirc dal hoc 

Nguari_h9c chuAn bi cac bai bac) khoa hoc da trinh bay theo sir 
hiking dan dm nguari giang day 

CLOI, 
CL03, 
CW4, 
CLOS 

BuOi 15 

(3 tiat) 

Ngtrari h9c trinh bay cac bai bao khoa hoc 

On tap 

CLOS 

8. Barth giá ket qua hoc tap 

Sir dung thang 10 dim cho fat ca cac hinh thirc danh gia trong hoc phAn. 

STT Hinh that 
dinh gia 

Tien chi dtinh aobi Thal diem CDR cUa 
HP 

Trong 
s8 

I 

Quei Edith 

Thai gian tham dkr bu6i hoc; Tinh 
chit dOng, mire dO tich cue cita 
nguai hoe 

*NgtreYi h9c trinh bay cac bai bao 
khoa hoc theo guy dinh cila giang 
vien Om trach giang day. -lieu chi 
danh gia bai bao cao: thing nOi dung 
&a phan &Ong, trinh bay tot vá am 
hiau van de 

Trong 
toan 	be 
hoc 	qua 
trinh 

CLOI, 
 
 
 

CLOS 

30% 

2 Cu& kJ; 
Thi 	ket Mac h9c /Alan; Hinh Mire 
thi: tiau luAn; Tian chi danh gia: 

Theo 
quy dinh 

CLOI, 
CL02, 

70%  



dung nOi dung dã phan c6ng, trinh dm nha  
bay tot va am hien van de twang  

CLOS 

9. Thong tin ye gifing vien 

9.1. Giang yien 1 

HQ va ten: Le Than HO 

Chic danh, hoc ham, hoc vi: Tien si 

- Email: tuanhole@qnu.edu.vn  Dien thoai lien he: 0981273279 

9.2. Giang yien 2 

- HQ va ten: Doan Dfre TUng 

Chirc danh, hoc ham, hoc vi: Pho gido str, Tien si 

Email: doanductung@qnu.edu.vn  Dien thoai lien he: 0905799386 

. 	., 	. 
Cam ket ciaa giang vien Dam bao thing noi dung, dung lich day va dung phucmg thirc 

danh gia. 

Yeu cau d6i vol ngued hpc Tich cue, chit &Ong trong hpc tap. 

Quy dinh ve tham du lop hoc Di hpc ding gia, khong lam viec rieng trong gi& hoc. 

Quy dinh ve h9c vu T4p trung va trao cliii soi n6i. 

Cac quy dinh Hide 
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BO GIA0 DVC VA DA0 TAO 	ONG HOA XA HQ' CH1) NGHiA VIET NAM 
TROUNG DAI HQC QUY NHON 	 DO 14p — Ty.  do —119mh phitc 

DE CUCiNG CHI TIET 

HQC PHAN: THIX TAP 1 

MA hoc plan: KDTT 523 

Ten tang Anti: Electrical engineering practicum 1 

1. Titling tin chung itt hoc phAn: 

Ten h9c phAn: Thkrc tap 1 

Ma h9c phAn: KOTT_523 	S8 tin chi: 03 

Loai h9c phAn: bAt buOc 

- Cac lice phAn h9c truarc: 

Cac yeu cAtt khac doi vei h9c phAn (nu co): 

- Phan gier tin chi den yeti cac hoat dOng: 

+ Nghe giang 15( thuyat: fiat 

+ Lam bai tap tren 	fiat 

+ Thao luan: tiet 

+ Thkrc hanh, thuc tap: 270 tiet 

- Khoa phki trach h9c 	KS? thuat va Cang nghe 

Ma tã h9c plan 

HQC phAn thuc tAp t6t nghiep giap h9c vien co dieu kien tip can veri mai tnrang lam vi'ec 

thk.rc t tai don vi thkrc tap, co dieu kien dOi chieu, so sanh, (lath gia giaa 1' thuyet da dirge h9c va 

thkrc tin ode vAn d lien quan den chuyen nganh dao tao; Giap h9c vien ding cis kin tilde chuyen 

nganh da h9c, ren luy'en ky [tang chuyen mon va lam quen vth c8ng viec trong mai truang thut te, 

sau !chi t6t nghiep c6 the thich (mg nhanh vai Gang viec dirge giao; H9c vien cling c6 co hth phat 

hien nhang vAn d thkrc t.6 cAn phai giai quyet, cAn phan tich chuyen sau hon, do the ling dung lam 

de tai cho luan van tat nghiep. 

Myc tieu cüa bye plan (k5# hieu COs): Trang bi cho ngueri h9c 

Kin thac 

+ C01: CO cac kin thac thkrc t6 ve.  tip ot, van hanh các loai thiat bi dien; Qui trinh von hanh 

caa tram bien ap, nha may dien trong h tilting then. 

+ CO2: CO cac kien thac thkrc t v hoat dOng san xuAt, day chuyen ding nghe, trang thiet bi, 

may in& va Jac biet la thich ang vao vi tricüa nguoi can be Icy thuat dien trong qua trinh san 

xuAt. 

Ky nang 

+ CO3: Co kha Jiang thkrc hien de ding viec van hanh thiet bi dien trong h'e thang dien, hay 
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dieu lchien met qua trinh ty &Ong bOa cho nha may, tram bien ap, h the:mg then. 

Co kha Wang tham gia tryc tier, vao cac c8ng viec chuyen mon nghe nghiep; vao lip 

(tat, van hanh hoc ki'e'm soat qua trinh lam viec dm he thong. 

CO kha nang tong hgp, phan tich, thnh huang nghien dm, dinh huorng cho nhom c6ng 

tac & giai quyet cac van de mgi trong thyc te van hanh cac nha may dien, he theing then. 

- Mire ty chO va trach nhiem 

CO Icha nang tu cap that kin thirc de thich nghi; dim ra dinh huong giai quyet cac 

van de phat sinh chuyen nganh trong thyc t van hanh nha may dien, he' theng then dm Qutic 

4. Chuan dau ra cita hgc phan (ky hieu CLOs) 

Hoc phin thing g6p cho chuin S ra cüa chtrang trinh dao to (kY hieu PLO: Program 
learning Outcomes) theo mire de sau: L = Müc thap; M = Mire trung binh; H = Mat cao 

mvc tieu hue 

phan (COs) 

Chuan' 	d'au ra h9c phan (CLOs) Chuan dau ra 
CTDT (PLOs) 

Mut dO 
dat dugc 1(9 hie i u MO ta 

Kin thirc 

co I CLO1 Ap dung cac kin thirc thyc t6 ve lip 
dat, van hanh cac loai thiet bi then; 

M  PL02, PLO3 

tram bi8n at), nha may then trong he 
thong dien 

Ky nang 

COI, CO2 CLO2 Van dung cac kien tithe däh9c,  vao 
day chuyen &Ong nghe, trang thiet bi, 
may m6c va ac biet la thich Ong vao 
vi tri dm ngugi can be Mr-  thuat then 

PL04, PLO5 H 

COI, CO3 CLO3 Kha nang tham gia tryc tiep vac, cac 
ding viec chuyen mon nghe nghiep; 
vao lap dat, van hanh hoac kiem soat 
qua trinh lam viec cita he thong. 

PL06, PLO7 ivi 

COI, C05 CLO4 Phan tich, thnh huemg nghien ciru, 
dinh hugng cho nit &Ong tic de 
giai quyet cac van de mei trong thyc 
te 

PL04, PL05, H 

Mac ty chit lea trach nhiem 

C05; C06 CLOS Kha nang cap that kien thirc de thich 
nghi; dim ‘ra dinh huemg giai quyet 
cac van de phat sinh chuyen nganh 
trong dux,  te tai cac nha may then 
hoc he thong dien. 

M 
 

PL08, PLO9 

5. Tid lieu phyc vu mon hgc 
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Giao trinh chink Cac giao trinh lien quan dan cac h9c phAn da h9c. 

Tai lieu thtrc te tai cac cong ty/doanh nghiep. 

Tai lieu tham khao: 

Cae loai hoc lieu 
khk: 

Cat tat lieu h51 thuat có lien quan tim kiem tit internet 

Phwung phap, hinh that t8 chat day hoc 

Phtrang phap, 
hinh thtic to chirc 

day hoc 

Moe dich CDR cila HP 
dot duvc 

Dien giang Cung cap cho ngtroi h9e he th8ng hen tithe nn tang dm 

licke phAn mOt each khoa h9c, logic. 

CLOI, CLO2 

Dam thoai, van dap Th8ng qua viec giai dap gtha giang vien va ngueri bee a 
giai quyat ck nOi dung, hen thirc, bai toan trong h9c 

phAn 

CL03, CLO4 

Nghien eau khoa 

h9c 

GiUp cho nguth h9c tang throng nang Itrc to hoc, ttr 

nghien eau, nit ra het Ink 

CLO4, CLOS 

Ket  hi:ouch giang duy chi titt 

Buiii h9c NI(ii dung CDR h9c 
phAn 

Buiii I 

Ngueri h9c có mat tai ck ca s& tittle tap clang thed gian quy dinh: 

Cap phat de bao he lao dOng 

FIQC an toan then, quy elle, quy dinh elm ca ser tittle tap 

71; hoc tpi nhit 

Nguai hge On tap the kien tithe ve an toan then, quy che, quy dinh 
cha don vi 

CLO1 

Huth 2 

Tim hieu ve qui trinh thiet ke, lip Etat, van hanh, sita chira cac thiet 
hi tai nha may en tram then áp. 

Kt cau va thong so chinh dm cac thiet bi dm he thong dien nha 
may. 

Ty• hoc tei tiliti 

Ngued hoc On tap the kin tithe da h9c 

CLO 1, 
CLO2 

Huth 3 

Phan tich so do cAu frac va so cfc\ n6i then trong nha may then va 
tram hien ap, tv dung, he filling accqui va dien mOt chieu. 

Tham gia vao van hanh chung coa clan vi thtrc tap. 

CLO2, 
CL03, 
CLO4 
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Ty-  hoc tpi nha 

Di nghien dm phan tich cac cAu tit, sa de nha may din. 

• Buoi 4 

Phan tich the so do bao ye trong nha may, he thong tg dOng trong 
nha may din va tram bien ap 

Tit hoc tai luta • 	• 
Tg nghien dm, trao Ten kin thirc vai &mg nghiep chirc fling cila 

h'C thong bar) ve 

 
 

CLO4 

Ban 5  a.• 
Phan tich boat Ong cila the thiet bi dieu khien (long cat, do Luang 

v bao ye. 

Ti; hoc tgi nha 

Tr nghien ciru, trao dei kien thic chive nang dm he tilting bao ye 

 
 

CLO4 

Buei 6 

Phan tich eau tao, lip (tat, van hanh, bao du-Ong Ira sira chaa cac 
thiet bi cao áp, ha áp trong he tilling luei din. 

Tic hoc tai nha 

Tkr nghien dm, trao dei kien thirc chirc /tang cua cac thiet bi din 

 
 

CLO4 

z • 7 Bum 

Phan tich ban ye thiet k'e scr de mat bang, so de tram, sa de he 
thong then, so do truyen tat, so do cung cap din. 

Tic lzgc tat nha 

Tii nghien dm, trao doi so sanh ygi cac ban ye nha may din khac 
nhau. 

 
 

CLO4 

Buei 8 Phan tich qui trinh quail 19 va van hart dining day va tram hien 
áp. 

Tic hoc tgi laza 

Tis nghien eau cac qui trinh quail 19 cg the tai nha may thgc tap. 

 
 

CLO4 

Buei 9 Phan tich he thong tu dOng Ilea, cach tit& xir 19 cac sg co gen 
ludri phan phoi. Tim hieu ye hien phap tang cueing dO tin &ay cung 
cap di 'en. 

Ty.  Itpc tgi nhiz 

Nghien din cac ting dung thgc te tai dcm vi. 

 
 

CLO4 

BuOi 10 Viet bao cao thgc tap 

Tic hoc tgi nha 

Nguai h9c ni On tap tat ca cac kin thIrc thgc to da hoc dugc tit 
dOrt thgc tap de hoan thanh bao cao Nth chuan bi cho viec trinh bay 
bar) cao 

 
 
 

CLOS 

8. Minh gia ket qua h9c tp 

SU dung thang 10 diem cho tAt ca cac hinh thirc danh gia trong hoc phan. 

STT Hinh thirc Tien chi danh gia Thin OR ciia Trrg 
danh gia diem HP so 



5 

Qud trinh 

ICLO 
Tinh chil dOng, mirc do tich cut 

tham gia cat hoat d 	k Ong trong 	g 

that tap 

Toth n do:t 

thgc tap 

I , 

 

 

CLO4 

30% 

2 ('a di kji 
Bao cao thgc tap Cuoi dut 

thkrc tap 
CLOS 70% 

9. Thong tin ve giang vien 

9.1. Clang vien 1 

- H9 va ten: BO mon Ky that din va cac don vi hueng clan thkrc top 

Chirc danh, h9c ham, h9c vi: 

- Email: tuanhole@cinu.edu.vn  Dien thoai lien he: 0981 273 279 

9.2. Giang vien 2 

H9 va ten: 

Chirc danh, hoc ham, hoc vi: 

- Email: 
	

Dien thoai lien he: 

10. Cic quy dinh chun 

Cam ketcga giang vien Dam bao dung nOi dung, ding lich day va dung 
plurang thirc danh gia. 

Yeu tau dOi \Pei ngutri hoc Tich cut, chit Tong trong h9c tap. 

Quy dinh ve tham dkr lop h9c Di hoc clang gier, Ichong lam viec rieng trong gi& hoc. 

Quy dinh ve hgc vg Tap trung vá trao doi soi noi. 

Cac quy dinh khac 



BO GIA0 DVC VA DA0 TAO 	ONG HOA XA HOl CHU NGIIIA VIET NAM 
TR.VONG DAL HQC QUY NHON 	 Dc  lAp — Tty do — Hanh ph& 

BE CUtING CHI TIET 
HQC PHAN: THIX TAP 2 

Ma h9c 	KDTT 524 

Ten tieng Anh: Electrical engineering practicum 2 

1. Thong tin chung v hue phAn: 

Ten hoc phAn: Thvc tap 2 

- MA h9c phA'n: KDTT 524 	S6 tin chi: 03 

- Loai hoc phAn: bat buOc 

- Cac h9c phAn hgc truck: 

Cac you cu lchac 46i van h9c phAn (nu c6): 

Phan gig tin chi doi vOri cac heat deng: 

+ Nghe giang 1/ thuyet: tit 

+ Lam bai Cap ten lop: tiet 

+ Thao luAn: dec. 

+ Thvc hanh, thvc tAp: 270 Wet 

- Khoa phv trach h9c phAn: Ky thuot va Cong nghe 

MO tã h9c phAn 

Hoc phAn thuOc Ichei kin that chuyen nganh. Mvc tieu cüa h9c phAn nham hoan thin cac kien 

that, IcY nAng va mac tij cha va chju trach nhiem caa nguai h9c truck khi tat nghiep chuong 

trinh hoc. Ngueri hgc dugc tip cAn ved moi truerng lam viec chuy8n nghiep cling nhu ve each 

that t chirc boat dOng va quan I/ tai mOt c8ng ty/doanh nghiep. Nguai hgc se vAn dung nhang 

kin that va ky nAng da h9c v ky thuAt din dE ang ding vaci moi trtrang lam viec thvc t met 

each hieu qua, ren luyen phong each lam viec theo nhOm va ang xcr trong quan h c6ng tat vOri 

vai tr6 la nguoi quan 1/, lanh dao nhom cong tac trong tuang lai. Ngodi ra, nguti h9c cling c6 

the dua ra quyet dinh dung dan ve viec Iva chgn nganh nghe va dinh hutng rO hon ve mgc tieu 

clei voi nghe nghiep Wang lai. 

Mue tieu ciia h9c phAn (lc/ hieu COs): Trang bi cho ngtrai hgc 

- Kin that 

C01: CO cac kin that thtrc te caa Firth vvc ky thuAt din va nAng lugng trong mo hinh 

boat dOng tha &ring ty/doanh nghiep. 

- Ky nang 

CO2: CO kith nAng thvc hien ding viec cu the cila mOt chuyen gia, can VO (wan I/ dieu 

hanh ding vie'c chung elm mOt nhem, mOt don vi chat nAng elm cong ty/doanh nghiep. 

CO3: CO kha nAng ging hop, Wan tich va dua ra giai phap d giai guy& cac vAn de' trong 



thuc te van hanh cUa ding ty/doanh nghiep. 

Co kha nang nghien ciru, dinh Song chung cho nhom ding tac a giai quyet cac 

vAn d nthi trong that tã van hanh cOa c6ng ty/doanh nghiep. 

- Mac tu chü va trach nhiem 

Co kha nang tu cop nhat kin thirc d thich nghi va dinh huung cho nhom ding tac 

trong giai quyet cac vAn d nthi trong thuc te van hanh cOa cong ty/doanh nghiep. 

4. Chmin dais ra cüa Mr plan (k9 hieu CLOs) 

HOC Lilian clang gem cho chum Mu ra cüa chucmg trinh dao tao (k9 hieu PLO: Program learning 
Outcomes) theo mut do.  sau: L = Mc thap; M = Mfrc trung birth; H = Mix cao 

Mac tieu hpc 

phan (COs) 

ChuAn Mu ra h9c phAn (CLOs) Chuari dam ra 
CTDT (PLOs) 

Mat dO 
(tat dupe K9 hieu MO tã 

Kin that 

col CLO1 Ap dung cac kien thirc ve ky thuat 
dien vã nang lucmg trong van hanh 
thuc te dm ding ty/doanh nghiep 

PL02, PLO3 m 

Ky 'fang 

col CO3 , CLO2 • 
Van dung cac kin thirc da h9c de 

, 
xac dinh cac van de dux te trong 
Firth vuc 1c9 thuat dien va nang 
lugng 

PL02, PLO3 m 

COI, CO3 CLO3 Tong hyp dugc cac giai phap ky 
thuat de giai quyet cac vAn de van 
hanh thuc te. 

PL02, PO4, 
PL05, PLO7 

H 

CO I, CO2, 
C04 

CLO4 The' hien Mt kha nang by nghien eau 
de dinh Song chung cho nhom, 
cian vi chim nang voi vai to la mOt 
chuyen gia, can b0 quan 19 dieu 
hanh chung 

PL04, PL05, 
PLO6 

ivi 

Mire at chia va tract.' nhiem 

CO5 CLOS 
Thich nghi, tu dinh huOng va htrang 
- 

clan ngu6i lchac tu cap nhat cac kien 
thirc mai tong,  giai quyet cac van 
de lien quan den linh v‘rc ky thuat 
dien va nang luong 

PL08, PLO9 hit 

5. Tli Iiu phne vu mon !Inc 

Gido trinh chInh: Cac giao trinh lien quan den cac h9c phan da h9c. 

Tai lieu thuc tt tai cac ding ty/doanh nghiep. 

Tai lieu tham Ichao: 

Cac loai hoc lieu khac: Cac tai lieu k9 thuat co lien quan tim kiem lit interne 



Phtrong phap, hinh they to chat day hyc 

Phwong phip, hinh 
thirc to chtic day hyc 

Myc dich CDR tha HP 
dat duvc 

Din giang Cung cAp cho ngueri hoc he thong kin tilde nn 

tang tha hoc phkn rtht each khoa hoc, logic. 

CLOI, CLO2 

Dam thoai, vAn dap Th'Ong qua viec giai dap gbh giang \den vá nguai 

hoc d'e giai guy& cac thi dung, kin thdc, bai bath 

trong hoc thin 

CL03, CLO4 

Nghien dm khoa hoc Oily cho nguai h9c tang cuang nang lye tkr the, 

ty nghien can, rat ra ket luan 

CLOS 

id hoach giang day chi Wet 

Butii h9c Milt dung CDR h9c phan 

Ngueri hoc c6 mat tai cac co ser thkrc tap dung then gian quy 
dinh: 

Cap ph& d6 bao h0 lao dOng 

Hoc an toan dien, quy the, quy dinh coa co so thuc tap 

TT hoc tpi nhit 

Nguti hcic On tap cac kin that ye an toan dien, quy che, 
quy dinh dm don vi 

CLOI 

Tong quan vA don vi thut tap 

TOng quan ve mo hinh, ca cau to chirc, the don vi chat 
nang, rthiem vu tha tirng don vi vá caa don vi thkrc tap 

Tit hpc hti nhti 

Ngtroi h9c On tap the kien thirc da hoc 

CLO I, CLO2 

Tham gia vac, van hanh chung dm don vi thkrc tap. 

Thkrc hien tham gia hoat dOng thorn vai cat don vi chat 
Jiang 

TT hpc tpi filth 

Ty nghien dm de de xuAt cac giai phap cal tin hieu silk 
boat dOng dm don vi chat tfang 

CLO2, CLO4 

De xukt the giai ,phap ky thuat de cai Wen von hanh tha 
don vi chat nang bang cac bao cao voi lath do don vi chat 
Ilan 

TT hoc 19i nha 

Tkr nghien thu, trao del kin thire vai clang nghiep trong 
cac hoat dOng cita don vi chdc nAng 

CL03, CLO4 



  

Viet bao cao thtrc tap 

Tic hoc tyi nisei 

Ngueri hoc hi on tap tAt ca cac kin that thac te da hoc 
duct tir dat that tap de hoan thanh bao cao va chuan bi cho 
viec trinh bay bao cao  

CLOS 

 

  

Dinh gia ket qua hoc tap 

Sir dung thang 10 diem cho tAt ca cac hinh that danh gia trong h9c phan. 

STT Hinh that danh 
gin 

Tieu chi danh gia Thai diem CDR can 
HP 

Tiling 
so 

I 

Quo trinh 

Tinh cha dOng, mac do tich 

cuc tham gia cac hoat dOng 

trong dot thac tap 

Toan dot 

thuc tap 

CLOI, 

CLO2, 

CL03, 

CLO4 

30% 

2 Cttai kJ) 
Bao cao thtrc tap Cuoi dot 

that tap 
CLOS 70% 

Thong tin ve giing viên 

9.1. Clang vien 1 

- Hy va ten: BO mon icy thuat dien va cac dem vi Inning dan Uwe tap 

Chat danh, hoc ham, hyc vi: 

Email: tuanholea,cpm.edu.vn  Dien thoai lien he: 

9.2. Gifing vien 2 

Hy va ten: 

- Chat danh, h9c ham, hyc vi: 

Email: 

10 Cat quv dinh chun 

Cam ket dm giang vien Dam bao dung nOi dung, dung lich day Nth clang phuang 
that danh gia. 

Yeu cau din vai nguai hgc Tich cut, chit &Ong trong hyc top. 

Quy dinh ve tham du lop hyc Di hyc dang Oa, kitting lam viec rieng trong gia hyc. 

Quy dinh ve hyc vu Tap trung va trao cliii soli did. 

Cac quy dinh khac 

Dien thoai lien he: 



BO CIAO DVC VA DAC,  TAO 	ONG HOA 3CA HOI CHU NOMA VItT NAM 
TRUONG DAL HOC QUY NHON 	 Doc  lAp — Ty: do — Hynh phtic 

DE CUtiNG CuI TIET 
HOC PHAN: HOC PHAN TOT NGHICP (DE AN THAC Si) 

MA hyc phAn: 

Ten tieng Anh: Capstone project 

1. Thing tin chung ve hyc phAn: 

- Ten h9c phAn: FIQC phan tet nghiep (De an thyc sD 
MA h9c 	 Se tin chi: 09 

- Loyi hoc phAn: bat buOc 

- Cac hoc phAn h9c tithe: 

Cac you cAu khac dOi v6i h9c phan (nu c6): 

Phan gi6 tin chi doi strati the hoat dOng: 

+ Nghe giang 15,  thuyet: fiat 

+ Lam bai tap troll lop: tiet 

+ Thao luan: tiEt 

+ Thuc hanh, thirc tap: 270 fi let 

Khoa php trach h9c phAn: Ky thuat vã COng nghe 

MO tit hyc phAn 

Figc phAn tat nghiep (De an dip mang tinh tang hop cac hen thirc da dugc h9c sau khi ket tit& 

clurang thrill dao tao, do la nhfing nghien thu chuyen sau ve mOt van dE ky thuat din hoac nang 

lugng. De an IA so Ong dung cac kin thirc chuyen sau cüa nganh dao tao vao d xuat giai phap giai 

quyet mOt van de thac te van hanh trong linh vac ksi thuat din va rang lugng cling nhu cac giai 

phap cal tien hieu qua. De an la chuyen khao, phai dirge the hien bang mot van ban trinh bay ket 

qua dat dugc trong linh we lien quan den de tai. De an phai dirge trinh bay sue tich, darn ban tinh 

logic chat che, 	theo dung quy dinh cua nha twang dual scr huong dan càa (nlirmg) nguari huerng 

clan khoa hoc. 

Myc lieu ciia hyc phAn (14 hien COs): Trang bj cho nguat h9c 

Kien dam 

+ 	C01: Nghien cau ye cac van de trong van hanh that te ctia cac he thong din va nang lugng. 

CO2: Xac clinh re dirge nip lieu, phuang phap Ilion, dçr kian kat qua dyt dirge va de xuAt giai 

phap giai guy& van de trong de an t6t nghiep. 

K nang 

+ CO3: CO kha nang t6ng hap, phan tich, giai thich, lop luan gidi guy& the van de ve ky thuat. 



CO kha nang doc \fa phan tich cac thong se ky thuat vã c6 kha !fang sir dung cac phan 

mem chuyen nganh trong tinh toan, mo phong van a thuc th. 

CO kha nang trinh bay van ban, lap cac bang bleu tinh toan Nth thuyet trinh. 

- Mire tu chit va [Each nhiem 

CO kha nang lam viec dOc lap, cO khA nang to hoc, tu sang tat) d giai quyet cac van de 

trong awe re van hanh (tat ra. 

4. Chai n (Liu ra ciia h9c phAn (kSi hieu CLOs) 

FIQC phan dong gOp cho chuan dau ra cüa chuang trinh dao tao (kY hieu PLO: Program learning 
Outcomes) theo mirc dO sau: L = Mirc thap; M = Mix trung birth; H = Mire cao 

Muc tieu hoc 

phan (COs) 

Chuan du ra hoc phan (CLOs) Chuan nu ra 
CTDT 
(PLOs) 

Mire de 
dat dupe KY hieu MO ta 

Kin thuc 

CO1 CLO1 Ap dung ck kien fink ve ky thuat then 
va nang lugng trong giai quyet cac van 
de thuc te van hanh dat ra. 

PLO2 M 

CO2 CLO2 Thiet lop duct ck clue tieu va yeu cau 
chunktrong viec lap ke hoach giai quyet 
van de thgc te trong van birth he' thong 
dien va nang lugng. 

PL02, PLO3 H 

COL CO2 CLO3 He thong Ilea cac 9uy trinh va kin thirc 
de giai guy& van de 

PLO3 H 

CO2 CLO4 De xuat cac giai phap ky thuat trong giai 
quyet ck van' 	de that ra 

PLO7 H 

Ky nang 

co 1, CO3 CLOS Tien hanh nghien cuu tren cac chit dA ky 
thuat bang ckh doe va bao cao tai lieu 
ky thuot 

PL02, PLO5 1\A 

C01, CO4, 
CO5 

CLO6 The hien tot kha nang doe va hien ode tai 
lieu ky thuat ban' g tieng Anh va sir dung 
cac ceng cp may tinh hieu qua nham tinh 
toan, mo phetig, giai quy6t van de trong 
de' an tot nghiep 

PL05, PLO6 H 

Mire tu chit va trach nhiem 

C06 CLO7 
Nhan thirc re tam quan tong trong viec 
giai quyet cac van de thkrc te tong,  van 
hanh tir do yeu thich nghien dm de giai 
quyet cac van de trong linh vtrc lien 
quan. 

PL08, PLO9 m 

5. TM Iiu ph9c vy men h9c 

Gido trinh chinh: Gido trinh, tai lieu phii hgp vei timg de tai thiet kA. 

111 lieu tham khan: Catalog ky thuat 



Quy dinh Quy chuAn k5/ thuat quirk gia vã quec te ve ky thuat 
din \fa rang hang 

Cac loai hoc lieu Ichac: Cac tai lieu ky thuat c6 lien quan tim kiem tir internet 

Phtrung phap, hinh thirc tii chum dyy lice 

Phwang phap, hinh 
thirc to chat dyy hyc 

Myc dich CDR du HP 
dyt dirge 

Dim thoai, van dap Meng qua viec giai dap gala giang vial va nguai 

h9c de giai quyet cac noi dung, kin that, bai toan 

trong hoc phan 

CLO I, CL02, 

CL03, CLO4 

Thao luan ThOng 

dOt 

quan 

qua viec thao luan chit de ducc giang vien 

ra, ngtreci h9c tim each 66 sung de hoan thin 

CLO I, CL02, 

CL03, CLO4 

diem, giai phap dm minh 

Ty hoc, ty nghi8n dm GiUp 

theo 

ty ch6 

qua 

nguoi hoc ty dinh huang viec hoc elm mirth 

kinh nghiem hoc tap dm ban than, eel quyen 

va dieu khien boat ding h9c clia 119 thong 

the chit de ma giang vien huong clan 

CLOS, CL06, 

CLO7 

Ke hoych giiing dyy chi tiet 

Tay theo cM tai thuOc cac linh vyc khac nhau elm nganh KS" thuat dien va nang lugng, giang vien 

xay dung ke hoach haat-1g dan de an tat nghiep chi tit phit hcrp vai ntii dung, Ich6i Luang c8ng viec 

trong tang de tai, dam bao dat dugc mvc  hen, chucmg trinh dao tat) va kJ-16i Luang then gian quy 

dinh. Sau day la call trim chung cim k hooch huang an de an t6t nghiep: 

Bail hyc Ni dung CDR hyc 
phAn 

Bulk 1 Nguai hoc c/8 xuat nOi dung nghien ciru voi giang vien huang 
S 

CL01, CL02, 
CL03, CLO4 

Giang vien huang an va nstrai hoc trao d6i de xac dinh myc 
tieu va ten de tai cim de an tot nghiep 

Thu that) tai lieu tham khao lien quan den Firth we quan tam va 
de tai, nghien ciru so b0 tai lieu, viet de cucmg (so b0) dm de an 
tot nghiep 

T'Ong quan de' an tiit nghiep (LST do ch9n de tai, myc tieu, dOi 
tucrng nghiOn ciru, pham vi nghien cim, phuong phap nghien 
cim, ....) 

Butt 2 Giang vien: 

V Duyet nOi dung da thtm hien trong by& I 

CLO I, CL02, 
CL03, CLO4 

I Dinh gia khOi lugng hoan thanh (%) 

V Nhan xet 

Ngtroi hoc: 



V Bao cao flan dO lam viec btrac I 

V SCra ch6a nOi dung (nau co) 

V Nhan nhiam vi va nghe dinh hueng nOi dung tiap t9c 
tturc hien 

By& 3 Nguai h9c trinh bay Ten de tai va de cuang chi tiet ccia de an 
tot nghiap truac hoi dang gop 9 chuyen mon. 

Th9c hien cac chinh sin theo g6p Y dm hOi d6ng chuyen mon 
(neu CO). 

CLO 1, CL02, 
CL03, CLO4 

Bute 4 NOi dung nghien dm I (tuy theo de tai dm cac Rah vtrc khac 
nhau) 

Giang vien: 

1  Duyet nOi dung &A awe hien trong bulk 3 

V Danh gia kh6i lucmg hoan thanh (%) 

V Nhan xet 

Nguali hoc: 

V Bao cao tin dO lam viac buoy 3 

1 	SCra chita nOi dung (nau co) 

V Nhart nhiam vi va nghe dinh huong nOi dung flap tuc 
th9c hian 

CLO 1, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO7 

BuOt 5 NOi dung nghien cau 2 (tuy theo da tai cOa cac firth ArkIC khac 
nhau) 

Giang vien: 

V 	Duyet nOi dung da tInrc hien trong buac 4 

V Danh gia kit& lacing hoan thanh (%) 

V Nhan xet 

Nguoi hoc: 

V 	Bao cao tiert di) lam viec btroc 4 

V Sim chila nOi  dung (ntu c6) 

V Nhan nhiem v9 vã nghe dinh huemg nOi dung tiap tic 
thgc hien 

CLO I, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO7 

flu& 6 NOi dung nghien dm 3 (tuy theo da tai cila de Iinh vtrc khac 
nhau) 

V Kat Wart chung va kian nghi 

V Hoan chinh de an tat nghiep 

Giang vier': 

V 	Danh gia kliai Luang hoan thanh (%) 

V Bao cao twang b'0 mon tian dO thgc hien da an Mt 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO7 

nghiap cita ngtroi hoc 



Ngmbi hoc: 

V Bao cao tien dO lam viec buac 5 

V 	Sfra chila nOi dung (neu co) 

V Nhan nhiem vi va nghe dinh htrecng nOi dung tip Um 
thuc Men 

Birk 7 Hoan chinh de' an Mt nghiep 

Giang vien: 

V 	!Clem tra toan be rthi dung de an Mt nghiep lan cu6i (ky 
vao dan xin bao ve dA an tot nghiep dm nguin h9c) 

CLOI, CL02, 
CL03, CL04, 
CLOS, CL06, 

CLO7 

V Hue/rig clAn cho ngubi hoc bao cao de an tat nghiep 
tank hOi  dong 

Ngobi h9c: 

V NOp de an Mt nghiep va cac giay to lien quan cho Pheng 
dao etao sau dai hoc de phnc vi cho ding tk ban ve de 
an tot nghiep 

V Chun bi slide, hinh ye, san pham (nu cO) a bao ve 
truck hOi &Ong. 

Budm 8 Bao ve cla an Mt nghiep truk hOi deng CLO7 

Giang vien: 

V Tham gia hOi clang bao ve dO an tOt nghiep (theo quyat 
clinh cua rilia truth-1g) 

Nguai hoc: 

V Bao cao de an Mt nghiep not 110i clang 

V 	Chinh situ lai da an Mt nghiep theo got) y caa Ithi ding 
(neu co) sau buoi bao ye. 

V Hoan thien cac thn me theo quy dinh tha nha truth-1g 

8. Danh gia kat qua hue Cap 

Thnc hien theo Quyet dinh sa 2705/QD-DHQN ngay 21/10/2021 dm Hieu truOng va viec ban hanh 

Quy cha tuyen sinh vá dao tao trinh dO thac si cUa Truemg Dal hoc Quy Nhcm. 

SO citing thang 10 diem cho tAt ca cac hinh thirc danh gia trong h9c phan. 

STT Hinh that 
danh gill 
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9. Thong tin vt gifing vien 

9.1. Clang viten 1 

H9 va ten: BO mon K9 thuat dien vã cac don vi Sang clan thtic tap 

Chirc danh, h9c ham, h9c vi: 

Email: tuanholeqnu.edu.vn  Dien thoai lien he: 

9.2. Giiing vien 2 

- HQ va ten: 

Chirc danh, hoc ham, h9c vi: 

Email: 
	

Dien thoai lien he: 

Cam kat dm giang vien Dam bap ding nOi dung, dfing lich day va dung phtrang 
thik danh gia. 

Yeu eau et& veri ngueri h9c Tich cat, chit &Mg trong h9c tap. 

Quy dinh va tham du km hoc Nghiem tic va chit dOng trinh bay quan diem ve nOi dung de 
An tot nghiep Arai ngueri Inrerng dan. 

Quy dinh va h9c vu Theo quy dinh chung dm Twang. 

Cac quy dinh khac Khong 
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