PAI HOC QUOC GIA CONG HOA XA HQI CHU NGHIA VIET NAM

THANH PHO HO CHi MINH DPjc lap - Tw do - Hanh phiic
S6:2107/Qb-PHQG Thanh phé Hoé Chi Minh, ngay 25 thang 10 nam 2025
QUYET PINH

Ban hanh khdi hoc phin Toan roi rac trinh d dai hoc
cong nhén, chuyén doi tin chi tai Pai hoc Quéc gia Thanh phé H6 Chi Minh

GIAM POC PAI HOC QUOC GIA THANH PHO HO CHi MINH

Can cir Nghi dinh s6 201/2025/NP-CP ngay 11 thang 7 nam 2025 ciia Chinh phii
quy dinh chirc ndng, nhiém vu va quyén han cia dai hoc quoc gia;

Can cit Quyét dinh s6 26/2014/QP-TTg ngay 26 thang 3 nam 2014 ciia Thii tuwéng
Chinh phii vé viéc ban hanh Quy ché t6 chike va hoat déng ciia Pai hoc quéc gia va cdc
co so gido duc dai hoc thanh vién;

Can cir Théng ti s6 08/2021/TT-BGDPT ngay 18 thang 3 nam 2021 ciia BJ trudng
B¢ Gido duc va Pao tao vé viéc ban hanh Quy ché dao tao trinh do dai hoc;

Can cir Quyét dinh s6 70/0D-PHQG ngay 12 thang 02 nam 2020 ciia Gidm doc
Pai hoc Quéc gia Thanh phé Hé Chi Minh (PHOG-HCM) vé viéc phé duyét Pé dn
Khung ndng liec va pham chat sinh vién tot nghiép PHQG-HCM;

Can cir Quyét dinh s6 949/0P-PDHQG ngay 12 thang 8 nam 2021 cia Gidm doc
PHQG-HCM vé viéc diéu chinh, bé sung mot sé noi dung ciia Dé an Khung ndng lyc
va pham chat sinh vién tot nghiép PHOG-HCM;

Can cir Quyét dinh s6 1342/0D-DHOG ngay 30 thang 9 nam 2022 cia Gidm doc
DHQG-HCM vé viéc ban hanh Quy ché dao tao trinh do dai hoc;

Can cir Quyét dinh s6 1478/0D-DHOG ngay 15 thang 10 ndm 2024 ciia Giam doc
PHQG-HCM vé viéc thanh ldp Té céng tac xdy dung phwong dn trién khai cong nhdn,
chuyén doi tin chi nhém mén Todn trong hé thong PHQG- HCM;

Can cit Quyét dinh s6 2062/QD-PHQG ngay 22 thang 10 nam 2025 cia Gidm doc
PHQG-HCM vé viéc ban hanh Quy dinh thi diém xdy dung va trién khai cdc khéi hoc
phdn trinh do dai hoc cong nhan, chuyén doi tin chi tai DHQOG-HCM,;

Theo dé nghi ciia Truéng ban Ban Pdo tao.

QUYET PINH:

Piéu 1. Ban hanh khéi hoc phén Toan ro1 rac trinh do dai hoc cong nhan, chuyén
d6i tin chi tai PHQG-HCM (Khdi hoc phan Toan roi rac) bao gdm: bang mo ta va dé
cuong chi tiét c4c vi hoc phan thuéc Khdi hoc phan Toan 1di rac (chi tiét theo Phu luc
dinh kem).
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Piéu 2. Cin ctr ndi dung bang mo ta va cac dé cuong chi tiét cac vi hoc phan thudce
Khéi hoc phan Toéan roi rac, cic don vi trién khai theo quy dinh tai Quyét dinh s6
2062/Qb-bHQG.

Quyét dinh nay c6 hiéu luc ké tir ngay 01 thang 11 nim 2025.

Diéu 3. Chanh Vin phong, Truéng ban Ban Dao tao, Trudng cac ban chirc ning
c6 lién quan, Thu trudng cac don vi thanh vién, truc thuéc PHQG-HCM cd lién quan
chiu trach nhiém thi hanh Quyét dinh nay./. #=

Noi nhin: _—KF.GIAM POC
- Nhu Diéu 3; ) /ot PHOGIAM DOC
- B6 Giao duc va Pao tao (d€ bao cdo); VA7 N

- Gidam dé¢ PHQG-HCM (dé béo cao); [S/& T %
- Luu: VT, BT. 5‘ = g

Nguyén Thi Thanh Mai



Phu luc

' BANGMOTA
,KHOI HOC PHAN TOAN ROI RAC
(Kem theo Quyet dinh so /OD-DHQG ngay thang  nam 2025

ciia Gidm doc Dai hoc Quoc gia Thanh phé Ho Chi Minh) V=

1. Théng tin tong quat

- Tén khéi hoc phan: Toan roi rac

Thudc khdi kién thire: Kién thirc co s& nganh

S6 tiét: 60

Ly thuyét: 40

Thyc hanh/Bai tap: 20

Ni dung mé ta khoi hoc phan: Toan roi rac 1a khéi hoc phan nén tang trong
chuong trinh dao tao cir nhan cac nganh Cong nghé thong tin va Toan tin hoc. Khdi hoc

N o+ +

phan nay trang bi kién thitc co ban hd tro viéc hoc cdc mon chuyén nganh, bao gom:

+ Co s6 tu duy logic, logic ménh dé, dai s6 Boole va ting dung.

+ Céac bai toan to hop, liét ké, dém, s6 nguyén va s nguyén td.

+ Quan hé hai ngoi, tinh chét cta 4nh xa va cac khai niém lién quan.

+ Ly thuyét do thi, bao gdm céc loai do thi, cdy, va cac thudt toan co ban trong
cau trac dir liéu.

3. Bang mo ta cac vi hoc phian (microU)

STT | Tén microU | M4 Noi dung md ta Sb tit
microU *

Cung cap cho sinh vién cac ndi dung co
1 Cosologic | DM-MUO! | ban, nén tang tu duy logic cho cac chu dé | 10LT+5TH
tiép theo.

DM-MU02 | Cung cap cho s1nh vién nguyén ly co ban
dé giai bai toan to hop va xac suét trong | 06 LT + 3 TH
tin hoc va thuc té.

Phuong
phap dém

DM-MUO3 | Cung cap cac khai niém va cong cu co
ban vé quan hé hai ngdi, quan hé tuong
duong va cac tlnh chét cua anh xa, cung
ung dung trong to chirc di lidu.

3 Co sé toan 04LT+02TH

DM-MUO04 | Cung cap cho sinh vién kién thirc co ban
vé s0 nguyén, cac khai niém UCLN,
4 S6 nguyén BCNN va s6 nguyén td, cung cac ung | 04 LT +02 TH
dung trong khoa hoc may tinh va mat ma
hoc.

DM-MUOS5 | Cung cap cho sinh vién kién thirc vé cac
quan h¢ hai ngbi, quan h¢ twong duong,
quan h¢ thtr tu va cic ung dung trong
khoa hoc mdy tinh va todn hoc.

5 Quan hé 04LT+02TH




STT | Tén microU Ma NoOi dung mo ta S tiét
microU :
DM-MUO06 | Cung cap cho sinh vién kién thic vé cac
Dai s khai niém dai s6 Boole, ham Boole va
6 Boole biéu dién to1 gidn, lam nén tang cho thiét | 04 LT+ 02 TH
ké mach logic trong k¥ thuat s6 va khoa
hoc may tinh.
DM-MUOQ7 | Cung cap cho sinh vién cac khai niém co
Db thi co ban vé do thi, cic loai duong di nhu
7 ban Euler, Hamilton va Gng dung rong rai | 04 LT+ 02 TH
trong to1 wu hoa, mang va thuat toan tin
hoc.
DM-MUO0S8 | Cung cap cho sinh vién céc kién thirc vé
3 Ca}y va thuat cay, thl}at t?an Prlm‘, KrA}l'skglx va cac ur}g 041T +02 TH
toan dung cua cay bao trum t61 thi€u trong cau
truc dir liéu va thuat toan.
Tong 60
4. Bang md ta phan nhém mén hoc/hoc phan theo cic vi hoc phan
R £ Lk Ma vi hoc
Tén So tiet Aot
mon | Sb | Sotiée | thyc | GRnimAvi | DM | DM | DM | DM | DM | DM | DM | DI
STT| pec jtn W | haoh ' MU | MU | MU | MU | MU | MU | MU | MU
ha y ta Ma mon he 01 02 | 03 | 04 | 05 | 06 | O7 | 08
phan 4P | /hoc phin
1 | Toan sy - | QSA_MAT503| x | x | x X
roi rac
Cau
2 | trac 4 60 - QSC_MAQ04 X X X X X X
roi rac
g | Toan | o) yg - | QsQIT153IU | x | «x X x | x | x
roi rac
Toan QST_
4 rirac | 3]0 " | MTH00041 o R B
Thuc
hanh QST_
> |Toan | 1| - 30| MTHooos6 XXX xo X X
roi rac

5. Danh sach dé cwong chi tiét 08 vi hoc phan (theo cic phu luc dinh kém)

B¢ cuong chi tiét cac vi hoc phan (microU) thé hién cac ndi dung kién thirc tuong
ung cua cac vi hoc phan va la co s¢ xac dinh cac ndi dung kién thic tuong tng véi cac
mon hoc/hoc phan cong nhan, chuyén doi tin chi./




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN TOAN ROI RAC
VI HQC PHAN: DM-MUO1 -

[

Théng tin tong quat
Tén vi hoc phan (micro-unit, goi tit 1a microU): C& s& logic

Thudc khdi hoc phén: Toan roi rac

S6 tiét: 15 tiét

+ Ly thuyét: 10

+  Thuc hanh/Bai tap: 5

2. Ma microU: DM-MUO01

3. Noi dung méd ta DMO01: Micro DM-MUO1 cung cip cho sinh vién cc nodi dung co
ban, nén tang tu duy logic cho cac chu dé tiép theo.

4. Chuan dau ra microU (CPR)

CbR Mo ta CDR

LO1.1 Hiéu va trinh bay duoc cac khai niém co ban vé ménh dé logic, luat
logic, vi tir va lugng tu.

LO1.2 Ung dung cac luat logic dé chtng minh va phén tich cac bai toan co
ban.

LO1.3 Ap dung quy tic suy dién dé xdy dung cac suy ludn logic va giai
quyét bai toan.

LO1.4 Str dung phan mém ho tro nhu Python (SymPy) dé thuc hién céc bai
toén logic.

LO15 Rén luyén kha nang 1am viéc nhom hiéu qua khi giai quyét cac bai
tap logic.

LO1.6 Thé hién tinh than trach nhiém trong hoc tap va nghién ctru cac chu
dé lién quan dén logic.

LO1.7 Phat trién tu duy logic, chinh xac va khoa hoc thong qua viéc hoc
tap va nghién clru.

LO1.8 Ty hoc va tim kiém tai liéu dé mo rong kién thirc vé logic va céc
ung dung lién quan.

5. Noi dung microU
So Noi dung CPR . X Bai
tiét microU microU Hoat dong day va hec danh gia
4
® @ © @ ©
LO1.1 | Giao vién trinh |- Sinh vién | ALl Bai
LO1.2 | bay: cac khai nghe giang, doc | kiém tra trac
niém cor‘bén vé (tai liéu. nghiém.
ménh dé logic, (5%)
A A phép toan logic |- Lam bai tap co
2 i\/[;fl}; dli izgéznva (AND, OR, NOT, ban vé ménh d&
uatios IMPLIES). va luat logic.
- Gi61 thi€u cac
ludt logic co ban,
bao gom ludt De
Morgan va cac




So Noi dung CbR n . Bai
tiét microU microU Hoat dong day va hoc danh gia
® @ @ “ ®
quy tic suy dién
co ban.
LO1.1 | Gido vién trinh |- Sinh vién thuc | A1.2: Bai tap
LO1.2 | bay: cac luat logic hanh gidi céac | tu luan.
5 Cac luat logic nang cao va Ung pai toan lién | (5%)
nang cao dung vao chung [quan dén cac
minh ménh d [luat logic nang
phuc tap. Cao.

LO1.1 |- Giao vién trinh | Sinh vién | AL3: Bai

LO1.2 | bay: dinh nghia vi nghe giang, doc | kiém tra tric
tir, luong tir (ton ftai liu nghiém.

2 Vi tor va lugng tur tai, moi), va cach |- Giai bai tap vé | (5%)
chuyén d6i gitta biéu thirc logic
cac  biéu thiclcd vi tr va
chira lugng tur. lugng tur.

LO1.3 | - Gido vién trinh |- Sinh vién thuyc | Al.4: Bai
bay: cac quy tic hanh 4p dung | kiém tra tric
suy dién nhu [cac quy tic suy | nghiém.
Modus  Ponens, |dién vao bai tap | (5%)

. x Modus  Tollens, [thuc té.
2 Quyﬁtac suy dien va phan chung.
co ban. . X s

- Huéng dan ép
dung quy tic suy
dién dé chung
minh bai todn co
ban.
- Gido vién trinh |- Sinh vién thuc | A2.1: Bai

LO1.3 | bay: quy nap toan fhanh chung | kiém tra giita

LO1.4 | hoc va cach ung |minh cac bai | ky.

2 .x dung dé chung ftoan quy nap. | (25%)
2 Sa‘;y tae suy dicn minh  bai todn - St dung
g phtrc tap. Python
(SymPy)  dé
kiém tra chimg
minh logic.
- Gido vién trinh |- Sinh vién thuc| Al.5: Bai tap
LO1.3 | bay: cach su dung fhanh xay dung va| tu luan
Ung dung cua| LOL15 |logic dé thiét ké [kiém tra mach| (10%)
2 logic trong thiét mach logic co ban [logic don gian.
ké mach va trong va cac thuat toan |- Sinh vién lam
tin hoc co ban dua trén ai tdp nhom vé
logic kiém tra thuat
todn don gian.
LO1.6, | - Gido vién hudéng |- Sinh vién ty tim| A3.1:  Bao
K ning thoc va | FOL7, | ddn:  céch  tim kiém tai ligu mo| cao nhom.
2 1am vide nhom LO1.8 | kiém tai liéu hoc rong vé logic val (5%)
; thuat, phuong thuc hanh lam
phdp lam viéc [viéc nhom.




S6 Noi dung CbR n . Bai

tiét microU microU Hoat dong day va hec danh gia
4

® @ © @ ©

nhom hi€u qua, va
cach bao cao khoa
hoc.

LO1.1- | - Gido vién tong | Sinh vién 6n A4.1: Kiém
LO1.8 | hop kién thirc da [tap, lam bai tap| tra cudi ky.

1 Téng hop va 6n hoc va huéng dan ftong  hop  va (40%)
tap on tap cho bai chuan bikiém tra
kiém tra cudi [cudi ky.
MicroU.

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuorng, muc; (3): Liét ké CDR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai lidu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phwong phap danh gia

(cac thanh phan, cac bai danh gia, cac tiéu chi danh gia, chuan danh gid, va ty 1é danh gia,
the hién sy twong quan vdi cac CDR ctuia microU)

S Y Ao
Thanh pl_l,an danh Bai danh gi4 C_DR Ty 1€ %
gia 2 microU 4)
)] i i (©)
Al.1 Bai kiém tra trac | LO1.1,L0O1.2,L01.3,L01.4 5%
nghiém 1
A1.2 Bai kiém tu luan LO1.1, LO1.2, LO1.3 5%
1 LO1.4
<. 1 A Z 0
Al. Pénh gid qua trinh ﬁglhféiaé kiém tra trac LO1.1, Il:gii, LO1.3 5%
A.1.4 Bai kiém tra tric LO1.1, LO1.2,LO1.3 5%
nghiém 3 LO14
A.1.5 Bai tap tu luan 2 LO1.1, LO1.2, LO1.3 10%
LO1.4
R Z 0,
A3. Dénh gi4 giira ky ﬁg?)hllemlzleg k;ra trac 25%
A4.1: Bdo cao nhom. LO1.1, LO1.2, LO1.3 5%
A4: Bao cao nhom. LO1.4, LO15,LO1.6, LO1.7,
LO1.8
A4.1 Kiém tra trac 40%

A4. Panh gia cudi ky

nghiém cudi ky

(1): cac thanh phén danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duoc danh gia; (4): ty 1¢ diém
cua cac bai danh gia trong tong diém microU

7. Tailiéu hoc tap

Giéo trinh:

[1] Nguyén Hiru Anh (1999). Todn roi rac. TP. HCM: Nha xuat ban Gido duyc.

[2] D& Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM

_ [3] Kenneth H. Rosen (1998). Todn roi rac umg dung trong tin hoc. (Pham Van
Thiéu, BPang Hiru Thinh dich). Ha N§i: Nha xuat ban Khoa hoc K¥ thuat.
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[4] Pham Thé Long (2004). Todn roi rac. Ha Noi: Nha xuat ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa
hoc va ky thuat, Ha Noi.

[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
2019.

[7] Oscar Levin, Discrete mathematics An Open Introduction. 3rd edition, 2019.

Phan mém:

[1] Python (SimPy).

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc dy du cac video ctia microU va hoan thanh bai tip cing c¢b kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cia co sé dao
tao./.



N+t

3.

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN TOAN ROI RAC
VI HOC PHAN: DM-MU02 /#=~

Théng tin tong quat
Tén vi hoc phan (micro-unit, goi tat 1a microU): Phuong phap dém
Thude khdi hoc ph?m: Toan ro1 rac
S6 tiét: 9 tiét

Ly thuyét: 6

Thyc hanh/Bai tap: 3
Ma& microU: DM-MU02
Noi dung mé ta microU: DM-MUO2 cung cép cho sinh vién nguyén 1y co

ban dé giai bai toan t6 hop va xac suat trong tin hoc va thyc té.

4. Chuan dau ra microU

CDR Mb ta CPR

LO2.1 Hiéu va trinh bay dugc cic nguyén 1y co ban trong phuong phap
dém, bao gom nguyén ly cong, nhan, bu trtr, va nguyén 1y
Dirichlet.

LO2.2 Ap dung nguyén 1y cong, nhan, va bu trir dé giai quyét cac bai toan
t0 hop co ban.

LO2.3 Ap dung nguyén 1y Dirichlet dé giai quyét cac bai toan t6 hop phirc
tap.

LO3.4 Giai cac bai toan lién quan dén t6 hop va x4c suit, bao gdm céc bai

toan dém so cach sap x€p, chon lya va phan nhém.

LO1.5 Reén luyén kha nang lam viéc nhém trong viéc phan tich va gidi

quyét cac bai toan to hop phtc tap.

LO1.6 Thé hién tinh thﬁn trach nhiém trong hoc tap va nghién clru cac
phuong phap dém.
LO1.7 Phat trién tu duy sang tao trong viéc xdy dung va giai quyét cac

bai toan t6 hgp méi.

LO1.8 Ty hoc va tim kiém tai liéu dé mé rong kién thic vé to hop, xac

suat va cac phuong phap dém khéc.

5.

N§i dung MicroU

SO tiét
@)

CDR Bai

NoOi dung microU microU Hoat d(_)ng(4()iay va hoc danh gis

@ @) )

2

Neuyén 1y cong va| LO2.1, |Gido  vién [Sinh  vién| ALl.1: Bai
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S6 tiét No6i dung microU CDR Hoat dong day va hoc . Bal <
microu danh gia
@ ) (4)
3) 5
nguyén ly nhan LO2.2 |trinh bay, nghe giang, kiém tra
minh hoa [lam bai tap trac
bang vi du nghiém
Thyc  hanh Sinh  vién
A1 1 s LO2.1, | giaibaitap vé thuc hanh,| Al.2: Bai
2 Nguyén 1y bu trir LO2.2 |nguyén ly bu lam viéc| tap tu luan
trir nhom
Gle}o VIEN lSinh vien on  A2.1:
2 Nguyén ly Dirichlet LO2.1, | huéng  dan, tap, chuan bi Kiém tra
LO2.3 | minh hoa bai |73’ : L1
A X kiém tra cuodi ky
tap thuc té
7 Giao vién Sinh  vién
3 Giai cac bai toan t0 hop LO2.4 hudéng  dan, |giai bai tap, AL.3: Bai
va xac suat ' thue hanh {thao luan| tap tu luan
nhém nhém

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, myc; (3): Liét ké CBR lién quan
cua microU; (4): Liét ké cac hoat dong day va hoc (¢ 16p, ¢ nha), bao gom doc trudc tai liéu (néu co yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phwong phap danh gia

(cac thanh phan, cac bai danh gia, cac tiéu chi danh gia, chuin danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CDR cuia MicroU)

1A O
Thanh phix; danh gia Bai dz(’lzr;h gid m(ij:)rl;u Ty(lf) 7o
- . (3)
Al. Dénh gid qua trinh | 211 Bai kiem tra trdc |} 55 9 | 595 10%
nghiém
Al. Béanh gid qué trinh A1.2 Bai tép tu luin LO2.3 10%
Al. Béanh gid qua trinh A1.3 Bai tép tu ludn LO2.4 10%
A2. Panh gia cudi ky A2.1Kiémtracudiky |LO2.1-L02.8 70%

(1): cac thanh phan déanh gia cua microU; (2): cc bai danh gid; (3): cac CBR dugc danh gia; (4): ty 1¢ diém
cua céc bai danh gia trong tong di€ém microU

7. Tailiéu hoc tap
Giao trinh:
[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Gido duc.

[2] B Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM

_ [3] Kenneth H. Rosen (1998). Todn roi rac umg dung trong tin hoc. ( Pham Vén
Thiéu, Pang Hiru Thinh dich). Ha N¢i: Nha xuat ban Khoa hoc Ky thuat.

[4] Pham Thé Long (2004). Todn roi rac. Ha Noi: Nha xuat ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa
hoc va k¥ thuat, Ha Noi.
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[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
2019.

[7] Oscar Levin, Discrete mathematics An Open Introduction. 3rd edition, 2019.

Phan mém:

[1] Matlab

[2] Python (SimPy)

8. Quy dinh khi tham gia hgoc MicroU

Nguoi hoc hoc day du cac video cua microU va hoan thanh bai tip cung cb kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co s¢ dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN TOAN ROI RAC
VI HQC PHAN: DM-MU03 /#~

1. Théng tin tong quat
- Tén vi hoc phan (micro-unit, goi tit 1a microU): Co s& Toan
- Thuoc khdi hoc phén: Toan ro1 rac

S6 tiét: 6 tiét

Ly thuyét: 4

Thuc hanh/Bai tap: 2
. Ma microU: DM-MUO03

3. Noi dung md ta microU DM-MUO03: DM-MUO3 cung cip cac khai niém va

cong cu co ban vé quan hé hai ngdi, quan hé twong dwong va cac tinh chét cua anh xa,

N o+ o+

cung tng dung trong t6 chirc dir lidu.
4. Chuén dau ra MicroU (CPR)

CBbR Mo ta CDR
LO3.1 Hiéu va trinh bay duoc cac khai niém co ban vé tap hop, cac phép
' toan trén tap hop.
L03.2 Ap dung céc tinh chét cua anh xa dé giai quyét cac bai toan thuc té.
Phan tich va xay dung cac mo hinh toan hoc tur cac bai toan thuc té
LO3.3 n LA \
lién quan dén tap hop va anh xa.
LO3.4 Str dung phan mém hd trg (Python) dé thuc hién cac bai toan vé tap
' hop va anh xa.
LO35 Reén luyén kha nang lam viéc nhom trong viéc phan tich va giai
' quyét cac bai toan toan hoc.
LO3.6 Thé hién tinh than trach nhiém trong hoc tip va nghién ctru cac chu
' de 1ién quan dén co so toan hoc.
LO3.7 Phat trién tu duy logic, chinh xac va khoa hoc thong qua viéc hoc
' tap va nghién ctru vé tap hop va anh xa.
L0338 Tu hoc va tim kiém tai liéu dé mo rong kién thirc vé tap hop, anh xa
' va cac ung dung.

5. Ng¢i dung microU

S6 tiét NOi dung microU CDR Hoat dong day va hoc . Bai .
microu danh gia
1) ) (4)
3 ®)
9 Tap hop: Pinh LO3.1 Giao vién [Sinh  vién ALL Bai
nghia, cac phép toan ' trinh bay, nghe giang,| kiém tra




SO tiét Noi dung microU CDR Hoat dong day va hoc . Ba .,
microu danh gia
D ) (4)
3) )
trén tap hop rqinh hoa [lam bai tap | trac
bang vi du nghiém
‘ o : ., ISinh vién
Anh xa: Céc loai Thye = hanh iy o hanh) AL2: Bai
2 anh xa, tinh chat va LO3.2 | giai bai tap veé |, n | n A
, - lam viéc| tap tu luan
ung dung anh xa .
nhom
Giao Vién |.. A )
2 Tong hop va 6n ta LO3.L- téng hop kien tsél nhc\lllilez;n%r; leéj-n tra
ghop P | L03.8 |thic, huéng |2 hAem
X A A kiém tra cuoi ky
dan on tap

(1): Thong tin vé s tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trudc tai lidu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 18
danh gia, thé hién su twong quan vdi cac CBR cia microU)

5 A as . e Az . CDbR Ty 1€ %
Thanh pha;n danh gia Bai dz(izr;h gia microU @)
(©)
Al. Pénh gid qué trinh AllBaikiemtra | ) 537 | 004
trac nghiém
Al. Panh gid qué trinh A1.2 Bai tap tu ludn LO3.2 10%
A A2.1Kiémtracuéi | LO3.1- 0
A2. PBéanh gia cuoi ky Ky LO3.8 80%

(1): cac thanh phan danh gia cua microU; (2): cdc bai danh gia; (3): cac CDR dugc danh gia; (4): ty 18 diém
clia cc bai dénh gia trong téng diém microU

7. Tailiéu hoc tap
Giao trinh:
[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Gido duc.

[2] D& Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM

_ [3] Kenneth H. Rosen (1998). Todn roi rac g dung trong tin hoc. ( Pham Van
Thiéu, Bang Hiru Thinh dich). Ha N¢i: NXB Khoa hoc K¥ thuét.

[4] Pham Thé Long (2004). Todn roi rac. Ha N6i: Nha xuét ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa
hoc va k¥ thuat, Ha Noi.

[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
20109.

[7] Oscar Levin, Discrete mathematics: An Open Introduction. 3rd edition, 2019.

Phan mém:




[1] Matlab

[2] Python (SimPy)

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc ddy du cac video ctia microU va hoan thanh bai tip cing cb kién

thirc sau mdi video trong microU va tuan thi viéc hoc tap theo quy dinh cua co s¢ dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN TOAN ROI RAC
VI HOC PHAN: DM-MU04 /#=

1. Théng tin tong quat

- Tén vi hoc phan (micro-unit, goi tat 1a microU): S6 nguyén
- Thudc khdi hoc phﬁn: Toan ro1 rac

S6 tiét: 6 tiét

+ Ly thuyét: 4

+ Thuc hanh/Bai tap: 2

2. Ma microU: DM-MUO04

3. Noi dung mé ta DM-MUO4: DM-MUO04 cung cap cho sinh vién kién thirc co

ban vé s6 nguyén, cac khai niém UCLN, BCNN va s6 nguyén td, cung cac ung dung
trong khoa hoc may tinh va mat ma hoc.
4. Chuén dau ra MicroU (CPR)

CBbR Mo ta CDR
LO4.1 Hiéu va t,rinh bay duogc cac khai niém vé UCLN, BCNN va sb
' nguyén to.
Ap dung cac phuong phap tinh UCLN, BCNN va kiém tra so
LO4.2
nguyén td vao cac bai toan thyc té.
Phén tich cac bai toan str dung s6 nguyén trong mat ma hoc va
LO4.3 A
khoa hoc mdy tinh.
LO4.4 Su dung phan mém hd tro (Python) dé thyc hién cac bai toan
' vé s6 nguyén.
LOA5 Rén luyén kha nang lam viéc nhom trong viéc phan tich va giai
' quyét cac bai toan sd nguyén.
Thé hién tinh than trach nhiém trong hoc tip va nghién ctru cac
LO4.6 s A 1A Lz A
chu dé lién quan dén s6 nguyén.
LO4.7 Phat trién tu duy logic, chinh x4c va khoa hoc thong qua viéc
' hoc tap va nghién ctru vé s6 nguyén.
LO4.8 Tu hoc va tim kiém tai liéu dé mé rong kién thirc vé sé nguyén
' va cac ing dung lién quan.

5. No¢i dung microU

C Bai danh
So tiet Noi dung microU (.jDR Hoat dong day va hoc A da n
microU gia
1) ) (4)

3) (©)

UCLN va BCNN: Dinh Gido vién trinh Sinh vién nghe| AL1.1:  Bai

2 nghia, tinh chat va cach | LO4.1 | bay, minh hoa giang, lam bai| kiém tra trac
tinh bang vi du tap nghiém

2 SO0 nguyén td: Dinh ly, | LO4.2 | Thuc hanh giai [Sinh vién thuc| Al.2: Bai




S6 tiét Noi dung microU CDR Hoat dong day va hoc Bai da nh
1) @) microU @) gia
@) . (©)
cach xac dinh va img dung bai tap v€ soO hanh, lam viéc| tap tu luan
nguyén td nhém
Gido vien g |gjop - yign g v
9 Téng hop va on tip LO4.1- | hop kién thic, tap, chuin bj A2.1: Kiém
. ' LO4.8 | huéng dan oOn kié;n tra ‘| tra cuoi ky

tap

(1): Thong tin vé s6 tiét; (2): Liét ké nodi dung giang day theo chuong, myc; (3): Liét ké CBR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai lidu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia

(cac thanh phan, cac bai danh gia, cac tiéu chi danh gia, chuin danh gia, va ty 18
danh gia, thé hién sy twong quan voi cac CBR cia microU)

X X aa v e e oaror e CPR Ty 18 %
Thanh ph(211)1 danh gia Bai di(lzl;h gia microU @)
©)
Al.Danh gid qua trinh | A1.1 Bai kiém tra tric nghiém LO4.1 10%
Al. Panh gid qua trinh A1.2 Bai tép tu ludn LO4.2 10%
A2. Péanh gia cubi ky A2.1 Kiém tra cudi ky "ch)‘zlig' 80%

(1): cac thanh phan danh gia cua microU; (2): cdc bai danh gia; (3): cac CDR dugc danh gia; (4): ty 18 diém
clia cc bai dénh gia trong téng diém microU

7. Taili¢u hoc tap
Giéo trinh:

[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Giao dyc.
[2] D6 Van Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-

HCM

[3] Kenneth H. Rosen (1998). Toan roi rac rng dung trong tin hoc. ( Pham Van
Thiéu, Pang Hitu Thinh dich). Ha Noi: NXB Khoa hoc K§ thut.

[4] Pham Thé Long (2004). Todn roi rac. Ha Noi: NXB DHSP.
[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé6. Nha xuat ban Khoa
hoc va ky thuat, Ha Noi.
[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,

2019.

tao./.

[7] Oscar Levin, Discrete mathematics: An Open Introduction. 3rd edition, 2019.

Phan mém:
[1] Matlab
[2] Python (SimPy)

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung cd kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s¢ dao




=

PE CUONG CHI TIET VI HQC PHAN

THUQC KHOI HQC PHAN TOAN ROI RAC

VI HQC PHAN: DM-MUQ5 ==

Théng tin tong quat

- Tén vi hoc phan (micro-unit, goi tat 1a microU): Quan hé
- Thudc khdi hoc phﬁn: Toan ro1 rac

N o+ +

Sb tiét: 6 tiét
Ly thuyét: 4
Thyuc hanh/Bai tap: 2
Ma microU: DMO05

3. Noi dung md td microU DM-MU05: DM-MUO5 cung cap cho sinh vién
kién thirc vé cac quan hé hai ngoi, quan hé twong duong, quan hé thir tw va cac ung

dung trong khoa hoc may tinh va toan hoc.
4. Chuén dau ra microU (CPR)

CBbR Mo ta CDR
Hiéu va trinh bay duoc cac khai niém vé quan hé hai ngdi,
LO5.1 . . A1
quan h¢ trong duong va quan h¢ thu tu.
Ap dung cac tinh chat ciia quan hé dé giai quyét cac bai toan
LO5.2 X
thue té.
Phan tich va xay dung cac mo hinh toan hoc tir cac bai toan
LO5.3 X1 a X A
thuc t€ lién quan dén quan hé.
LO5.4 Str dung phan mém hd tro (Python) dé thuc hién cac bai toan
' vé quan h¢.
LO55 Rén luyén kha nang lam viéc nhom trong viéc phan tich va giai
' quyét cac bai toan lién quan dén quan h¢.
Thé hién tinh than trach nhiém trong hoc tip va nghién ctru cac
LO5.6 s A 1A X A
chu dé lién quan dén quan hé.
LO5.7 Phat trién tu duy logic, chinh x4c va khoa hoc thong qua viéc
' hoc tap va nghién ctru vé quan hé.
L0O5.8 Ty hoc va tim kiém tai liéu dé mo rong kién thtrc vé quan h¢
' va cac ing dung.

5. No¢i dung microU

O Noi dung CDbR R . Bai danh
So tiét microU microU Hoat dong day va hoc gia
@) (4)
) i @) ®)
2 |Khidi niém vé&| LO5.1 [Gido  vién[Sinh  vién Al.1:Bai




So tiét NQ.I dung (.jDR Hoat dong day va hoc Bai da nh
microU microU gia
D (4)

(2) 3) (5
quan h¢ hai ngodi trinh bay, nghe gidng, kiém tra
va cac vi du minh rqinh hoa [lam bai tap trac
hoa bang vi du nghi¢m
Quan hé tuon Thyc  hanh Sinh Vién

N &1 LO5.2, | giaibaitap vé [thue hanh,| AL.2: Bai

2 duong va quan hé . : \ A A
. LO5.3 | cac loai quan [lam viéc| tap tu luan
thu tu n .
hé nhom
Ung dung quan hé Gle}o VI:en Sinh vién 6n|  A2.1:
trong khoa hoc| LO5.4- |huéng dan, |, I X
2 L 2. < 2 .z [tap, chuan bi| Kiém tra
may tinh va todn | LO5.8 | tong hop kién | "% Lo 1
. ki€ém tra cuoi ky
hoc thurc

(1): Thong tin vé sé tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan cua
microU; (4): Liét ké cac hoat dong day va hoc (6 10p, & nha), bao gdm doc trude tai liéu (néu ¢ yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 1&
danh gia, thé hién su twong quan vdi cac CBR cia microU)

Thanh phin dénh gis Bai dénh gia CbR Toy/le
(1) @) microuU 0
@ @ @)
Al. Danh gid qué trinh | *1-1 Bai kiém tra tréc LO5.1 10%
nghiém
Al. Banh gid qua trinh | A1.2 Bai tap tu luén LO5.2,LO5.3 | 20%
A2. Danh gid cubiky | A2.1 Kiém tra cuéi ky LL%5518- 70%

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CPR dugc danh gia; (4): ty 1€ diém
clia cac bai danh gia trong tong diém microU

7. Taili¢u hoc tap
Giéao trinh:
[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Gido duc.

[2] D6 Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM

_ [3] Kenneth H. Rosen (1998). Todn roi rac irng dung trong tin hoc. (Pham Van
Thiéu, Pang Hiru Thinh dich). Ha N¢i: Nha xuat ban Khoa hoc Ky thuat.

[4] Pham Thé Long (2004). Todn roi rac. Ha Noi: Nha xuét ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa
hoc va k¥ thuat, Ha Noi.

[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
2019.

[7] Oscar Levin, Discrete mathematics: An Open Introduction. 3rd edition, 2019.



Phan mém:

[1] Matlab

[2] Python (SimPy)

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc dy du cac video ciia microU va hoan thanh bai tap cing cb kién

thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s¢ dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN TOAN ROI RAC
VI HOC PHAN: DM-MU06 /4~

=

Théng tin tong quat
- Tén vi hoc phan (micro-unit, goi tat 1a microU): Pai sé Boole
- Thudc khdi hoc phﬁn: Toan ro1 rac
S6 tiét: 6 tiét
Ly thuyét: 4
Thyuc hanh/Bai tap: 2
Ma& microU: DM-MUO06
3. Noi dung md ta microU: DM-MUO6 cung cap cho sinh vién kién thic vé cac
khai niém dai sé Boole, ham Boole va biéu dién tdi gian, lam nén tang cho thiét ké mach

N o+ +

logic trong k¥ thuat s6 va khoa hoc may tinh.
4. Chuén dau ra microU (CPR)

CDbR Mo ta CDR
Hiéu va trinh bay duogc céac khai ni€ém co ban vé dai s6 Boole va
LO6.1 N
ham Boole.
Ap dung cac dinh ly va tinh chat ctia dai s6 Boole dé rut gon
bicu thirc Boole.
LO6.3 Phan tich va thiét ké mach logic st dung dai s6 Boole.
Str dung phan mém hd trg (Python, Logic Circuit Simulator) dé

LO6.2

LO6.4 thuc hién céc bai toan vé ham Boole.

Reén luyén kha nang lam viéc nhom trong viéc phan tich va thiét
LO6.5 X )

ké mach logic.

Thé hién tinh than trach nhiém trong hoc tap va nghién ctru cac
LO6.6 r A 1sA X A

chu dé lién quan dén dai s Boole.
L0O6.7 Phat trién tu duy logic, chinh x4c va khoa hoc thong qua vi¢e

' hoc tép va nghién ctru vé dai s6 Boole.

L06.8 Tu hoc va tim kiém tai li¢u d€ mo rong kién thire vé dai s6 Boole

va cac ung dung trong khoa hoc mdy tinh.

5. Noi dung microU

S tiét N(').l dung C.BR Hoat dong day va hoc Bai da nh
() microuU microU ) gla
) ©) G
Cac Fhal;mer.n Gido vién trinh [Sinh  vién All Bai
co ban veé dai \ . . ki€ém tra
2 £ . LO6.1 |bay, minh hoa nghe giang, .
50 Boole va bing vi dy lam bai tap | (o
ham Boole & ' b nghiém
Rut gon bicu ‘ ... ISinh  vién
thic Booleva | LOG.2, | lwe hanh gidily ' inh| ALl2: Bai
2 bai tap va thiét

thiét ké mach L06.3 lam  viéc| tap ty ludn
logic nhém
2 | Ung dung dai LO6.4 - | Gido vién huéng [Sinh vién 6n| A2.1:

ké mach




S6 tiét N(‘).l dung C.DR Hoat dong day va hoc Bai da nh
(1) microU microU ) gia
i 2 ®3) _ i i (5
s0 Boole trong LO6.8 |dan, tong hop tap, chuan bi| Kiém tra
thiét ké ky kién thirc kiém tra cubi ky
thuat $6

(1): Thong tin vé s6 tiét; (2): Liét ké ndi dung giang day theo chuong, myc; (3): Liét ké CBR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu ciu);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuin danh gia, va ty 18
danh gia, thé hién su trong quan vdi cac CBR cta microU)

Thanh phin dénh gis Bai danh gis CDR Tyle
(1) 2 microU Y0
7 i 3) 4)
Al. PBanh gid qua trinh | Al.1 Bai kiém tra trac nghiém LO6.1 10%
Al. Panh gid qué trinh | A1.2 Bai tap tu luan LO6.2, LOG6.3 20%
A2. Banh gia cuoi ky A2.1 Kiém tra cudi ky LO6.1-L06.8 |70%

(1): cac thanh phan déanh gia cuia microU; (2): cdc bai danh gia; (3): cac CDR duoc danh gid; (4): ty 1€ diém
clia cac bai danh gia trong tong diém microU

7. Tailiéu hoc tap
Giéo trinh:
[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Gido duc.

[2] D& Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM
_ [3] Kenneth H. Rosen (1998). Todn roi rac umg dung trong tin hoc. (Pham Van
Thicu, Bang Hiru Thinh dich). Ha N¢i: Nha xuat ban Khoa hoc Ky thuat.

[4] Pham Thé Long (2004). Todn roi rac. Ha N§i: Nha xudt ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa
hoc va ky thuat, Ha Noi.

[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
2019.

[7] Oscar Levin, Discrete mathematics: An Open Introduction. 3rd edition, 2019.
Phan mém:

[1] Matlab

[2] Python (SimPy)

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céac video cua microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co s¢ dao
tao./.
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PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN TOAN ROI RAC
VI HQC PHAN: DM-MUOQ7 j#==

Théng tin tong quat

Tén vi hoc phan (micro-unit, goi tit 1a microU): DM-MUO07 D6 thi co ban
Thudc khoi hoc phan: Toan roi rac

S4 tiét: 6 tiét
Ly thuyét: 4

Thuc hanh/Bai tap:
-MUQ7

Ma Micro C: DM

2

Noi dung mé ta DM-MUO7: microU DM-MUO7 cung cép cho sinh vién cac
khai niém co ban vé d6 thi, cac loai duong di nhu Euler, Hamilton va ing dung rong rai

trong tdi wu hoa, mang va thuit toan tin hoc.

4. Chuén dau ra

microU (CDR)

CbR M6 ta CBDR

Hiéu va trinh bay duoc cac khai niém co ban vé d6 thi, duong di
LO7.1 < as . .

Euler va duong di Hamilton.

Ap dung céc thuat toan tim dudng di trong do thi vao cac bai toan
LO7.2 X

thue té.
LO73 Phan tich va xay dung cac mo hinh d6 thi cho cac bai toan toi uu

' hoa va mang.

Str dung phan mém ho trg (Python, NetworkX) dé thuc hién cac
LO7.4 NSRRI

bai toan vé do thi.

Reén luyén kha ndng lam viéc nhom trong viéc phén tich va giai
LO7.5 L e s faa £ X 1

quyeét cac bai todn lién quan dén do thi.

Thée hién tinh than trach nhiém trong hoc tdp va nghién ctru cac
LO7.6 2 A1 X aA 1

chu dé 1ién quan dén do thi.

Phat trién tu duy logic, chinh xac va khoa hoc thong qua viéc hoc
LO7.7 A s O WP

tdp va nghién ctru vé do thi.
LO78 Tu hoc va tim kiém tai liéu dé mé rong kién thirc vé do thi va

' cac ung dung.

5. No¢i dung microU

S6 tiét NQ! dung (;DR Hoat dong day va hoc Bai (:I,a nh
microuU microU A : : gla
@) (4)
2 (©) ()
Cac khai niém
co ban vé do thi, Gido vién trinh [Sinh Vién A%.l: Bai
2 duong di Euler LO7.1 bay, minh hoa nghe giang, kiém tra
va duong di bang vi du lam bai tdp | trac nghiém
Hamilton
U’I’Ig (}ung t}‘luat LO7.2, ]:huc Panll giai qbal S}nh vién th\uc Al2  Bai
2 toan tim duong LO7 3 tdp va md phong |hanh, lam 4 to ludn
di trong do thi ] bang phan mém  |viéc nhom AP e
Ung dl_ir}g do t,h1 LOT7.4 - G;ao vién hu:q’eg %Inh Vién on .5 1. Kiém
2 trong to61 uu hoa dan, tong hop kién [tap, chuan bi Lo1a
\ LO7.8 , ' tra cudi ky
va mang thirc kiém tra




2

(1): Thong tin vé s6 tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét k€ CDR lién quan cua
microU; (4): Liét ké cac hoat dong day va hoc (¢ 16p, ¢ nha), bao gdm doc trude tai lidu (néu c6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia
~ (céc thanh phan, cac bai danh gia, cac tiéu chi danh gi4, chuin danh gia, va ty 1& danh gia,
thé hién su twong quan véi cac CBR cua microU)

N 14 O
Thanh phén danh gi4 Bai dénh gid CDR Ty(l4‘-; N
@) @ microu
Al. Panh gi4 qué trinh | A1.1 Bai kiém tra tric nghiém LO7.1 10%
Al. Panh gia qua trinh Al.2 Bai tap tu ludn LO7.2, LO7.3 20%
A2. Panh gia cudi ky A2.1 Kiém tra cudi ky LO7.1-L0O7.8 70%

(1): céc thanh phan danh gia ctia microU; (2): cac bai danh gi4; (3): cac CDR duoc danh gid; (4): ty 1¢ diém
clia cc bai danh gia trong tong diém microU U

7. Tai liéu hoc tap
Giéo trinh:
[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Gido duc.

[2] D& Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM

_ [3] Kenneth H. Rosen (1998). Todn roi rac umg dung trong tin hoc. (Pham Van
Thiéu, Bang Hitu Thinh dich). Ha N§i1: Nha xuat ban Khoa hoc K¥ thuat.

[4] Pham Thé Long (2004). Todn roi rac. Ha Noi: Nha xudt ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa
hoc va ky thuat, Ha Noi.

[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
2019.

[7] Oscar Levin, Discrete mathematics: An Open Introduction. 3rd edition, 2019.
Phan mém:

[1] Matlab

[2] Python (SimPy)

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du céc video ctia microU va hoan thanh bai tap cung cd kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co s¢ dao
tao./.



PE CUONG CHI TIET VI HQC PHAN

THUQC KHOI HQC PHAN TOAN ROI RAC

VI HOC PHAN: DM-MU08 /#~

- Tén vi hoc phan (micro-unit, goi tat 1a microU): DM-MUO08 Cay va thuit toan

Thudc khoi hoc phan: Toan roi rac

1. Théng tin tong quat
- SO tiét: 6 tiét

+ Ly thuyet: 4

+ Thuc hanh/Bai tap: 2
2.

Ma microU: DM-MUOQS8

3. Néi dung mé ta DM-MUO08: microU DM-MUO08 cung cép cho sinh vién cac
kién thirc vé cay, thuat toan Prim, Kruskal va cac mg dung ctia cdy bao trum t6i thiéu

trong cau trac dir liéu va thuét toan.
4. Chuan dau ra microU (CPR)

CBbR Mo ta CDR
Hic€u va trinh bay duoc cac khai niém co ban vé cay, cay bao
LO8.1 RV S e g 1en
trum t61 thi€u va cac thudt toan lién quan.
Ap dung thudt todn Prim va Kruskal dé tim cay bao trum t61
LO8.2 -2 . txt . s X
thiéu trong cac bai toan thuc te.
L0O8.3 Phan tich va thiét ké cadc mo hinh cau tric dir li¢u st dung
' cay va thuat toan.
L0O8.4 Str dung phan mém ho trg (Python, NetworkX) dé thuc hién
' cac bai toan vé cay va thuat toan.
LO85 Ren luyén kha nang lam viéc nhom trong viéc phan tich va
' g1a1 quyét cac bai toan lién quan dén cy va thuat toan.
Thé hién tinh than trach nhiém trong hoc tap va nghién ciru
LO8.6 , s AA 15A A Ao N
cac chu dé lién quan dén cay va thuit toan.
L0O8.7 Phat trién tu duy logic, chinh xac va khoa hoc thong qua viéc
' hoc tip va nghién ctru vé cdy va thuit toan.
LO8.8 Ty hoc va tim kiém tai liéu dé mé rong kién thuc vé cay,

thuat toan va cac irng dung.

5. N¢i dung microU

S6 Noi dung CPbR A X Bai danh
tiét microU microU Hoat d('mg( 4()1%' va hoc gia
1) @) (3) (©)
Cac khai niém A . Al.l: Bai
\ A A Giao vién trinh bay, |.. - .z
co ban ve cay, . 3 . |Sinh vién  nghe| kiém
2 s . LO8.1 | minh hoa bang vi| ., N P
thudt toan Prim giang, lam bai tap | trac
R du A
va Kruskal nghiém
Ung dung . Cre 1
, | thudt todn Prim | LO8.2, ghuisaﬂléglaﬁéza‘ Sinh vién thuc hanh,| AL.2: Bai
va Kruskal Lo8.3 | P Va4 MO PRONE a4 vige nhom tap tu luan
. bang phan mém
trong bai toan




S6 Noi dung CPR . . Bai danh
tiét microU microU Hoat d"’ng( 4§lay va hoc gia
@) ) @) (©)
thuc té
Ung dung cay
vathugtioan =1 g, | Gido vién hudng iy ey on tap| S5t
2 trong cau trac dan, tong hop kién 2112 Kiém tra
NSRS LO8.8 , chuan bi kiém tra e
dir liéu va to1 thire cudi ky
uu hoa

(1): Thong tin vé s6 tiét; (2): Liét ké nodi dung giang day theo chuong, myc; (3): Liét ké CDR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai lidu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuin danh gia, va ty 18
danh gia, thé hién sy twong quan voi cac CBR cia microU)

. N N CDR TV 18 %
Thanh ph(i;l)l danh gia Bai dz(lzr;h gia microU @)
©)
Al. Dénh gid qua trinh | 211 Bai kiem tra L08.1 10%
trac nghiém
Al. Banh gid qua trinh Al.2 Bai tap tu luan LO8.2, LO8.3 20%
A2. Danh gid cubi ky ﬁ;'l Kiemtracuol | 5811 0g8 70%

(1): cac thanh phan danh gia ciia microU; (2): cac bai danh gia; (3): cac CPR dugc danh gia; (4): ty 1& diém
clia cac bai danh gia trong tong diém microU U

7. Tailiéu hoc tap

Giéo trinh:

[1] Nguyén Hitu Anh (1999). Todn roi rac. TP. HCM: Nha xuét ban Gido duc.

[2] D6 Vian Nhon (2000). Gido trinh todn roi rac. TP. HCM: Nha xuat ban PHQG-
HCM

[3] Kenneth H. Rosen (1998). Todn roi rac wng dung trong tin hoc. (Pham Van
Thiéu, Pang Hiru Thinh dich). Ha Noi: Nha xuat ban Khoa hoc K thuat.

[4] Pham Thé Long (2004). Todn roi rac. Ha Noi: Nha xuét ban Pai hoc Su pham.

[5] Nguyén Xuan Quynh (2002). Todn roi rac cho kj thudt sé. Nha xuat ban Khoa

hoc va ky thuat, Ha Noi.

[6] Kenneth H. Rosen, Discrete Mathematics and Its Applications 8th edition,
20109.

[7] Oscar Levin, Discrete mathematics: An Open Introduction. 3rd edition, 2019.

Phan mém:

[1] Matlab

[2] Python (SimPy)

8. Quy dinh khi tham gia hoc microU

(Nguoi hoc hoc diy di cac video ciia microU va hoan thanh bai tip cling cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh ctia co so dao
tao./.
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