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PE CUONG HQC PHAN CHI TIET
Tén hoc phan: PAI SO GIAOHOAN
(Danh cho hec vién cao hgoc chuyén nganh Dai so va ly thuyet so tir khoé 30)

1. Théng tin téng quat
1.1. Théng tin vé gigng vién

Giang vién 1:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Céac hudng nghién cau chinh:

Giang vién 2:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Cac hudng nghién ctru chinh:

Giang vién 3:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Nguyén Thi Hong Loan

Pho gido su, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
loannth@vinhuni.edu.vn

Dai s6 giao hoan.

Pao Thi Thanh Ha

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
hadtt@vinhuni.edu.vn

Pai s6 giao hoan

Thiéu Pinh Phong

Tién si

Truong Pai hoc Vinh

182 L& Duan, Thanh phé Vinh, Tinh Nghé An
phongdt@vinhuni.edu.vn

Céc huéng nghién cau chinh: Pai s6 giao hoan, Hinh hoc dai s6.
1.2. Thong tin vé hec phan

- Tén hoc phan (tiéng Viét): Pai sé giao hoan
(tiéng Anh): Commutative Algebra

- M4 s6 hoc phan: M.ALG101

- Thudéc CTDT thac si chuyén nganh: Dai sé va ly thuyét s6

- Thudc khéi kién thirc/ky nang:
CKién thirc co ban
[ Kién thirc co s nganh
M Kién thuc nganh

O Hoc phan chuyén vé k§ nang chung
O Kién thirc khac

- Thudc loai hoc phan: [ Batbugc O Tu chon
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- S6 tin chi: 3
+ S6 tiét Iy thuyét: 28
+ S6 tiét bai tap: 7
+ 86 tiét thuc hién db an, du an: 10
+ S6 tiét tu hoc: 90
- bidu kién dang ky hoc: ,
+ Hoc phan tién quyeét: M2 so:
+ Hqc phan hoc trgéc: Dai sb hién dai , M4 sb:
- Yéu cau cua hoc phan: ‘Thuc hién theo Quy ché dao tao ctua Truong Pai hoc Vinh,
- Khoa phu trach hoc phan: Khoa Toan — Truong Su pham — Truong DH Vinh
bién thoai: Email: khoatoan@vinhuni.edu.vn

2. M6 ta hoc phan
Dai s giao hoan 1a mot nhanh cua Pai s6, chuyén nghién ciru vé cic vanh giao
hoan, cac idéan va modun trén vanh giao hoan. N6 ra doi nham giai quyét cac van dé
ndi tai ciia Ly thuyét bat bién, Ly thuyét sd, va dic biét 1a Hinh hoc. Ngay nay, co thé
n6i Pai s6 giao hoan cung cap cac co sd dai s6 cho hai linh vuc quan trong cia toan
hoc 1a Hinh hoc dai sd va Ly thuyét s6 dai s6. Bén canh d6, Pai s6 giao hoan con co
mbi quan hé méat thiét vai cac linh vue khac ctia toan hoc nhu Pai sd déng diéu, Pai sb
may tinh, T hop, .... Noi dung ctia hoc phan nay gdm 3 chuong. Chuong 1: Vanh giao
hoan va idéan, Chuong 2: Vanh va médun Noether, Chuong 3: Phan tich nguyén so.

Hoc vién hoc hoc phan nay dé 1am co sé cho cac hoc phan ké tiép: Hinh hoc dai sd,

Dai s ddng diéu, Pai s6 may tinh, Ly thuyét pham tru.
3. Muc tiéu hoc phan
Sau khi hoc xong hoc phan nay, hoc vién naim duoc kién thirc co ban sau day cua Dai
s6 giao hoan va van dung ching mét cach thanh thao cac dé giai cac bai tap lién quan:

- Cac kién thirc co ban vé vanh giao hoan, idéan trong vanh giao hoan, vanh dia
phuong, vanh da thirc, vanh cac chudi lily thira hinh thirc, tinh chat cia modun hitu han
sinh, khai niém d6 dai ciia médun, modun phang.

- Hai 16p vanh va modun quan trong trong Pai sd giao hoan 1a vanh va modun
Noether va vanh va modun Artin. Méi lién hé gitta cac 16p vanh va modun nay.

- Khéi niém idéan nguyén t6 lién két, gia ciia modun, sy phan tich nguyén so ciia
modun Noether va idéan trong vanh Noether, van dung dé tim sy phan tich nguyén so
cua idéan don thtrc trong vanh da thuec.

Hoc phan nay ciing gitip hoc vién phat trién cac k¥ nang suy luan, phén tich va giai

quyét van dé trong dai s6.

4. Chuan diu ra hoc phan, phwong phap day hoc, phwong phép dinh gia
4.1. Anh xg chudn ddu ra hgc phan véi chudn dau ra chwong trinh déo tao
CBbR Anh xa véi chuin dau ra chwong trinh dao tao (PLO)
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PLO2.1 PLO2.2

PLO3.2

PLO4.1

PLO4.2

121

211 | 212 2.2.2 3.2.1

3.2.2

41.2

421

CLO1l.1

CLO2.1

CLO2.2
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CLO3.2

CLO4.1
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4.2. Ngi dung chudn dau ra, phwong phdp day hoc, phwong phdp dinh gid hoc phan

CBbR | TBNL Phuong
hoc | CDR M ti CDR hoc phin Phuong phap | o1 sp danh
phan hgc : day hoc i4
(CLO) | phin g
. Thuyét trinh,
Phan tich duoc cac kien thic co ban cualv/an dap goi N
o 4R A . . ' V¢ bai tap
CLO11| K4 |paisb giao hoan dé van dung vao mo, Tiéu luan
L s Huong danty | o —@
nghién ciru va giang day bai so. hoc :
0
q Thuyét trinh, Tidu luan
Thanh thao k§ nang phan tich, tong hop |Van dap goi A
< 4s e KA Cox Thao luan
CLO2.1| S4 |va danh gid mot so van dé trong dai so |ma, AT $A
) ) , x Vo bai tap
giao hoan. Hudng dan ty
hoc
Thanh thao ky nang nghién cuu phét'TQuyeFtnnh, 2 U
U%ndénmﬂs&dwmcmMCuMMhopvm“hpgm Tieu luan,
CLO2.2 S4 ’ . oo 2 e P T mo, Thao luan
trong hoat dong nghién ctru Pai so giao \ x
. Hudng dan ty
hoan.
hoc
Thuyét trinh, e
Thanh thao k§ nang huéng dan, truyén [Van dap goi ng :<ue;ana
CLO23| S4 |dat tri thirc dua trén nghién ctu, thao mé, L
NI IO . \ x nhém
luan cac van dé cua dai so giao hoan.  |Hudng dan tu
hoc
GV giao van dé ’
Thanh thao ky nang 1am viéc nhém ff:gﬁ :‘;Z”m hf; E']Zg ﬁf;nq“a
CLO3.1| A4 |trong hoat dong nghién curu Dai so giao hio lua gl hom
hoAn t_goluantren nhom
' dién dan EL
cua hoc phan
\ o . .. |Giao van dé ty |Tiéu luan,
CLO32| A4 |Thanh thao k ndng bdo cdo k&t QUA ) oqc pai ™ v/ bai tap
nghién cuu, ky nang trinh bay cac van tap




ban khoa hoc thugc linh vuc Pai s6 giao

hoan
Thiét ké cac hoat dong nghién ctru khoa o
cLO41| 5 h?c trel:l co so ap dupg CaC_lern :[huc, Ky Gv_glao yan de Tidu luan
nang va phuong phap nghién ctru trong nghién cuau
Pai s06 giao hoan.
Trién khai cac hoat dong nghién cau o
cLO42| 5 khpa hc_zc tfen c0 SO ap dung, cac k!ejn GV_gIaO van de Tidu luan
thirc, ky ndng va phuong phap nghién |nghién cau
ctru trong Pai so6 giao hoan.
5. Panh gia hoc tap va cac bo tiéu chi danh gia
5.1. Pdnh gid hoc tgp
TYIE | Tyig
Coéng cu cho
Bai danh . A : DR .-
a i;‘“ Hinh thire d4nh gis va luu hd so | danh ho(s pa | bai | cho
J gia | PPN gann | hec
gia phan
Al. Panh gia thwong xuyén 50%
Al.l Chuyén can, thai d6 hoc tap 10% | 10%
CLO1.1 10%
Bai tap vé nha
, .| CLO21 | 2%
Al2 (vo bai tap, scan luu trén hé thong Rubric 150
Elearning) 3%
CLO3.2
CLO2.1 3%
Thao luan | cLo22 | 2%
AL3 | (ngp san pham 1&n hé théng Rubric cloz3 | 3w 15%
Elearning) ' 0
CLO3.1 3%
A2. Panh gia cudi ki (chon A2.1 hoiic A2.2) 50%
CLO1.1 15%
Tiéu luan Rubric | CLO2.1 | 5% | 50%
A2.1 ,
(scan luu trén h¢ thong Elearning) CLO2.2 5%




CLO3.2 5%
CLO41 | 10%
CLO4.2 | 10%

Cong thire tinh diém hoc phan: (A1.1*2+A1.2*1 5+ A1.3*1,5+A2.1*5)/10

5.2. Cac bg tiéu chi dinh gid

5.2.1. B0 ti€u chi danh gia hoc tap thuong xuyén:

5.2.2. Bo tiéu chi danh gia cudi ky
6. Tai liéu hoc tap

6.1. Giao trinh chinh:
[1]. Nguyén Thi Hong Loan va Thiéu Pinh Phong, Gido trinh Pai sé giao hodn, Nxb Dai
hoc Vinh, 2017.

6.2. Tai liéu tham Khao:
[2]. M.F. Atiyah and I.G. Macdonald, Introduction to commutative algebra, Addison —
Wesley, Reading, Mass, 1969.
[3]. Nguyén Tu Cudng. Gido trinh Pai so hi¢n dai. Nxb Pai hoc Qubc Gia Ha Noi, 2003.

[4].

7. Ké hoach day hoc

H.A. Nielsen, Elementary commutative algebra, Lecture notes in Deparrtment of
mathematical sciences university of Aarhus, 2005.

4 Hinh thic VéU cAu sinh via CPR Bai
tigt Noi dung td chirc eu gﬁﬁ g’r']nbiv'en l;}({c dénh
day hoc phan gia
CHUONG 1. VANH
GIAO HOAN VA - Nghe bai giang
IDEAN EL, ghi chép bai.
1.1. Vanh giao hoan - Chuan bi bai | - Poc bai giang
1.1.1. Idéan va vanh | giang EL, trong giéo trinh.
thuong ‘ - Thuyét trinh, |- Thuc hién yéu clorl | AL
. 1.1.2.Cac phan to dac | van dap goi cau da giao trén cLoz1 | AL2
biét trong vanh mao, LMS Al3
1.1.3. Idéan nguyén t6 | - Huéng dan ty | - Thao ludn trén A2.1
va idéan cuc dai hoc LMS.
1.2. Cac phép toan trén - Lam bai tap tap
cac idéan duoc giao
1.2.1. Tong, giao, tich, - Boc thém [2].
thuong cua cac idéan




1.2.2. Dinh 1y tranh
nguyén to
1.2.3. Can, can liiy linh

va can Jacobson
1.2.4. Pho cua vanh

1.3. Vanh da thirc nhiéu Nehe bi iz CLO1.1
bidn g e- ai glang CLO2.1
. . EL, ghi chép bai.
1.3.1. Xay dung vanh L o
) N - Chuan bi bai | - Boc bai giang
da thirc nhi€u bién N L
A ) giang EL, trong giao trinh.
1.3.2. Idéan don thuc R o
. ) ~. .. | - Thuyet trinh, | - Thyc hi¢n yéu Al1l
1.4. Vanh cac chuoi liy | 4 ) S di eiao (8 '
van dap goi cau da giao trén
thira hinh thire n AP &6 8 Al2
o . mo, LMS Al.3
1.4.1. Khai ni¢m vanh . x L
) . - Huéng dan ty | - Théo luan trén A21
cac chuoi liy thira hinh
, hoc LMS.
thirc N,
o P - Lam bai tdp tap
1.4.2. Mot so tinh chat .
L x: 1 dugc giao
cua vanh céc chuoi Iy .
o ) - DPoc thém [2].
thtra hinh thure
1.5. Dia phuong hoa
1.5.1. Vanh dia phuong o
_ o - Nghe bai giang
1.5.2. Binh nghia va vi s
.. ) EL, ghi chép bai.
du vé vanh cac thuong . o
o > | - Chuan bi bai | - Poc bai giang
1.5.3. Mét so tinh chat | L
L . glang EL, trong giéo trinh.
cua vanh cac thuong o e
A . - Thuyeét trinh, | - Thyc hi¢n yéu ALl
1.5.4. Idéan trong vanh vin da i chu di eiao ré CLO1l.1 :
an dap go au da giao trén
) ~ | mo, LMS Al.3
155 Mobdun dia ) x o
) - Huéng dan tu | - Thao luan trén A21
phuong hoa
N ) hoc LMS.
1.6. Idéan hoa A
o . - Lam bai tap tap
1.6.1. Khai niém vanh .
o ] duogc giao
idéan hoa A
o L, - Boc thém [2].
1.6.2. Céc tinh chat cta
vanh idéan hoa
- Ra bai tap Tim kiém tai CLOL1 | Al1l
) C s liéu lién quan.
Thao ludn va bai tip | giao vén d& v Hen quan CLO21 | AL2
thio 1uan - Hop tac, thao CLO2.2 | Al3
ao luan.
' luan véi cac ban CLO23 | A21




-ChoHV ty | trong 16p dé hoan | CLO3.1
trinh bay bai | thanh bai tap. CLO3.2
tap, GV chra | - Guri bai tap Ién
bai, LMS.
- Tong két kién
thic Chuong 1
CHUONG 2. VANH - Nghe bai gidng
VA MOPUN EL, ghi chép bai.
NOETHER - Poc bai giang
2.1. Mo6dun hitu han trong giéo trinh.
sinh, d¢ dai cia modun - Thuc hién yéu
2.1.1.  Khéi niém | caudagiao trén
modun hitu han sinh | - CNUANDIRAT 1) g
2.12. Cac tinh chét cua | 9N EL 1 Thao 1uan trén
modun hitu han sinh |~ WYL ) s, cLor1 |ALL
2.1.3. B6 dé& Nakayama van dap gol - Lam bai tap tap | CLO2.1 Al.2
A g oo mo . Al3
2.1.4. b6 dai cua ' < dugc giao A2 1
mddun 2.2. Modun -Huéng danty | Poc thém [2].
2 h(_)C
phing
2.2.1. Khai niém
modun phang
2.2.2. Céc tinh chét caa
modun phang
2.2.3. M6dun hoan toan
phang
- Nghe bai giang
EL, ghi chép bai.
2.3. Vanh va modun . Poc bai gidng
: - Chuan bi bai |~ %
Noether, Artin iana EL trong gido trinh.
2.3.1 Binh nghia glang EL, A
. . | - Thuyéttrinh, |~ Thye hign yeu
2.3.2. Mot s6 tinh chat |~ | chuda giaotren | CLOLL ALl
2.3.3. Dinh Iy LS. van dap gol cLoz21 | Al2
Conen. Binh 16 oq s | MO LMS AL3
onhen, Pinily €' so - Thao luan trén A2.1

Hilbert va cac hé qua
2.3.4. Lién h¢ gitra tinh
Noether va tinh Artin

- Huéng dan ty
hoc

LMS.
- Lam bai tap tép
duoc giao

- DBoc thém [2].




- Ra bai tap,
giao van dé

- Tim kiém tai

liéu lién quan.

thao luan. - Hop tac, thao CLO1.1
- Cho HV ty ludn véicacban | CLO2.1 | All
Thao luan va bai tdp | trinh bay bai trong 16p dé hoan | €LO2.2 | Al2
tap, GV chira | thanh bai tap. CLO23 | Al3
N ool | A2l
bai, |-Guibaitaplen | oz
- Tong ket kien | | mS.
thic Chuong 2
CHUONG 3. PHAN - Nghe bai giang
TICH NGUYEN SO EL, ghi chép bai.
3.1. Idéan nguyén to - Poc bai giang
lién két va gia cua trong gido trinh.
modun - Thuc hién yéu
3.1.1. Khai niém idéan z . x: | Cau da giao trén
nguyén t6 lién két ) .Fhug}_bl bal LMS ©
3.1.2. Tinh chat cua gl_la_lﬂg *ti inh. |- Thao luan trén Al 1l
tap cac idéan nguyén ;lén gze gin ' | LMS. CLO11 AL2
t6 lién két Ass(M) o P &6 - Lam bai tap tap | CLO2.1 ALa
3.1.3. Giactia médun | H{rérng dan tu duoc giao A2l1
3.1.4. Lién h¢ gitra hoe * | - Doc thém [2]. '
Ass(M) va Supp(M) i
3.2. Phan tich nguyén
SO
3.2.1. Khéi niém phan
tich nguyén so
3.2.2. PBinh ly phan tich
nguyén so
3.3. Phan tich nguyén | - Chuanbibai | - Nghe bai giang
so clia idéan don thuc | 914N9 EL, EL, ghi chép bai.
trong vanh da thirc - Thuyet m_nh’ - Boc b_é‘,i gié}ng
3.3.1. Phuong phép Véfl dap goi trong gla_(z trlrlh.
phan tich nguyén so mo, o -7 huc h.lcn yeu Al 1l
idéan don thirc - Hudng dan tu | cau da giao trén CLO1.1 '
332.Métsévidu | M9C LMS cLoz1 | Al2
3.4. Phan tich nguyén | - Rabai tap, - Thao lun trén AL3
so cua modun phﬁn bﬁC glao van dé LMS. . A2.1
3.4.1. Khdi niém vanh | thaoluan. - - Lam bai tap tap
va modun phﬁri béc - Gi_ao vandé | dugc giao
3.4.2. Tinh Noether va | Nghién cau cho | - poc thém [2].
su phan tich nguyén so | 90 an-
- Ra bai tap, - Tim kiém tai CLOL1 | All
Thao luan va bai tap | giao van dé ligu lién quan. CLO2.1 | Al2
thao luan. CLO2.2 | AL3




-ChoHV ty |- Hop téc, thao | CLO23 | A21
trinh bay bai luan voi cac ban | CLO3.1
tap, GV chita | trong 16p dé hoan | cLO3.2
bai, thanh bai tap.

- Tong két kién | - Giri bai tap 1én
thirc Chuong 3 | LMS.

- Tim kiém tai
li¢u lién quan.

- Hop téc, thao CLOL1
luan vé1 cac ban CLO2.1 All
5 . trong 16p d¢ hoan | CLO22 | Al2
b6 an thanh do an CLO2.3 Al3
- Gtri d6 &n l1én CLO3.1 | A21
LMS. CLO3.2

Nghe va cham Hoc vién bdo cdo | CLO4.1

5 Béo céo db an a6 an 5 4n CLOA A2.1

8. Nhiém vu caa ngwoi hoc:

- Hoc vién c6 trach nhiém hoan thanh ddy di ho so hoc phan theo yéu cau cua giang vién
va giri cho giang vién dung han qua hé théng LMS.

- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang vién
cung cap qua hé thong LMS.

9. Ngay phé duyét: 05/8/2022

10. Cap phé duyét:

P. HIEU TRUONG TRUONG KHOA . .
o ; GIANG VIEN
TRUONG SU PHAM TOAN HQC
PGS.TS Tran Vii Tai PGS.TS. Nguyén Thi Hong Loan  PGS.TS. Nguyén Thi Hong Loan
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~ PE CUONG HQC PHAN CHITIET
Tén hoc phan: LY THUYET TRUONG VA,L\'( THUYET GALOIS
(Danh cho hec vién cao hgoc chuyén nganh Dai so va ly thuyet so tir khoé 30)

1. Théng tin téng quat
1.1. Théng tin vé gigng vién

Giang vién 1:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Céac hudng nghién cau chinh:

Giang vién 2:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Cac hudng nghién ctru chinh:

Nguyén Thi Ngoc Diép

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
diepntn@vinhuni.edu.vn

Ly thuyét s6

Nguyén Thanh Quang

Pho gido su, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
quangnt@vinhuni.edu.vn

Ly thuyét s6

1.2. Théng tin vé hec phan

- Tén hoc phan (tiéng Viét): Ly thuyét trwong va ly thuyét Galois
(tiéng Anh): Field theory and Galois theory

- M4 s6 hoc phan: M.ALG102

- Thudéc CTDT thac si chuyén nganh: Dai sé va ly thuyét s6

- Thudc khéi kién thirc/ky nang:
[ Kién thtic co ban
O Kién thizc co sé nganh
B Kién thuc nganh

O Hoc phan chuyén vé k§ nang chung
O Kién thirc khac

- Thudc loai hoc phan: @ Batbugc O Tu chon

- Sé tin chi: 3
+ S6 tiét ly thuyét: 30
+ Sb tiét bai tap: 15
+ S tiét tu hoc: 90

- biéu kién dang ky hoc: ,
+ Hoc phan tién quyeét: M4 so:
+ Hoc phan hoc trugc: M4 sb:

- Y&u cau cia hoc phan: Thuc hién theo Quy ché dao tao cua Trudng Pai hoc Vinh.
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- Khoa phu trach hoc phan: Khoa Toan — Trudng Su pham — Trudng DH Vinh
bién thoai: Email: khoatoan@vinhuni.edu.vn

2. Md ta hoc phan
Nhéap mén Ly thuyét Galois 1a hoc phan bt budc danh cho hoc vién cao hoc chuyén
nganh Dai sb va ly thuyét sd.

Nguén gdc cua Iy thuyét Galois 1a van dé giai phuong trinh dai s6 bang cin thirc ma
thuc chét ciia n6 1a mé rong truong bang cach ghép thém lién tiép nhiing can thirc. Thanh
tuu cua Galois (1811-1832) 1a dd chuyén van dé nay thanh ndi dung cia 1y thuyét nhom.
Y tudng co ban ciia Galois 13 cho tuong tng mdi phuong trinh dai s6 voi mot nhom hitu
han, sau nay dugc goi 1a nhém Galois ctia phwong trinh d6. Tinh chat giai dugc cia nhom

Galois nay xac dinh tinh giai duoc bang can thirc ciia phwong trinh dai s6.

Noi dung cua hoc phan gém ba chuong: Chuong 1: Truong va da thire, Chuong 2: M&
rong trudng; Chuong 3: Ly thuyét Galois.
3. Muc tiéu hoc phan

Sau khi hoc xong hoc phan ndy, hoc vién hiéu dwgc sau sic hon nhitng ciu trac dai

s6 da duoc hoc & bac dai hoc nhu nhém, vanh, trudng, khong gian vecto; nim viing duoc
nhitng kién thtrc chuyén sau vé ly thuyét mo rong truong, nhing két qua quan trong va
nhitng tng dung dic sac cua ly thuyét Galois. Hoc phan nay ciing gitp hoc vién phat trién
cac k¥ ning suy ludn, phan tich va giai quyét van dé trong dai sd.
4. Chuén dau ra hoc phin, phwong phap day hoc, phwong phap danh gia
4.1. Anh xg chudn ddu ra hgc phan véi chudn dau ra chwong trinh dao tao
CbR

Anh xa véi chuan dau ra chwong trinh dao tao (PLO)

hoc
phan

PLO1.2

PLO2.1

PLO2.2

PLO3.2

PLO4.1

PLOA4.2

1.21

211

2.1.2

2.2.2

3.2.1

3.2.2

4.1.2

421

CLO1l.1

v

CLO2.1

v

CLO2.2

CLO2.3

CLO3.1

CLO3.2

CLO4.1

CLOA4.2

v

4.2. Ngi dung chudn dau ra, phwong phdp day hoc, phwong phdp dinh gid hoc phan




CPR | TDNL Phuong
hoc | CBR Mb ti CPR hec phin Phuong phap | ) o danh
phan hgc day hoc i4
(CLO) | phian g
y . Thuyét trinh,
Van dung cac kien thac coban vy \/4n dép goi
CLOL1| K4 lthuyét truong va ly thuyét Galois d¢  |mo, V¢ bai tap
giai cac bai tap lién quan. Huéng dan tu
hoc
~ |Thuyét trinh, q
Thanh thao k¥ nang phan tich mot so ket |Van dap goi | Tieu luan,
CLO2.1| S4 |qua cua ly thuyét truong va ly thuyét|ma, V& bai tap
Galois. Hudng dan ty
hoc
Thuyét trinh,
Thanh thao k§ ning nghién cttu mot s6 VE}H dép gol Tiéu luan
CLO2:2] >4 tng dung cua ly thuyét Galois mo, V¢ bai ta
ung dung cua fy thuye ' Huéng danty |V ° ap
hoc
Thanh thao ki nang huéng dan, truyén T*l”yeF trinh,
LY A A . |Van dap goi £+ miia tha
dat tri thac dua trén nghién cuu, thao| Két qua thao
CLO2.3| S4 N IR R Lo L |ma, A
luan cac van dé cua ly thuyét truong va 8 x luan
. X . Hudng dan tu
ly thuyét Galois.
hoc
GV giao van dé
Thanh thao k§ nang lam viéc nhdém |thao luan, hoc |—.z | .
trong nghién cau ly thuyét truong va ly [vién tham gia Tieu luan
CLO3.1| A4 X : r 1oameoa |KEt qua thao
thuyét Galois. thao luan trén luan
dién dan EL -
cua hoc phan
Thanh thao K nang bdo cho ket U 1o vy g gy ||
nghién ctu, ky nang trinh bay cac van - s Vo bai tap,
CLO3.2| A4 - , y N . [hoc hoac bai 2
ban khoa hoc trong ly thuyét truong va |, . Tieu luan
, Z . tap
ly thuyét Galois.
o GV giao van de
Thiét ké dugc c&c hoat dong nghién cau (nghién cau,
khoa hoc trén co s& 4p dung cac kién [thao luan, hoc K&t qua thao
CLO4.1| C5 [thic, ky nang va phuong phap nghién |vién tham gia lua quia tha
, . X \ N1y A 5 A A uan
ctu trong ly thuyet trueong va ly thuyét [thao luan trén
Galois. dién dan EL
cua hoc phan
Trién khai cac hoat dong nghién ctu |GV giao van dé
khoa hoc trén co s& ap dung cac kién |nghién cuau, K&t aud thio
CLO4.2| C5 |thuc, k¥ ning va phuong phap nghién [thao luan, hoc Iuénq

ctru trong 1y thuyét truong va ly thuyét
Galois.

vién tham gia
thao luan trén




dién dan EL
cua hoc phan

5. Panh gia hoc tap va cac bo tiéu chi danh gia
5.1. Danh gia hoc tap

TYIR | Tyi1e

Coéng cu cho

Bai danh . X : CbR .-
a iéim Hinh thire ddnh gia va lvu ho so' | danh hoc bhin bai cho
J gia | PN qann | hec
gia | phan
Al. Panh gia thwong xuyén 50%

CLO1.1 40%

Vo bai tap | cLo21 | 20%

All ) Rubric

(scan luu trén hé thong Elearning) 30%

CLO2.2 10%

CLO3.2 30%

CLO2.3 30%

Bai thao luan | CLO31 30%
Al2 (nop san pham 1én hé thong Rubric cloal | 20% 20%

Elearning) ' 0

CLO4.2 20%
A2. Panh gia cudi ki 50%

CLO2.1 40%

CLO2.2 20%

(scan luu trén hé thng Elearning)
CLO3.2 20%

Cong thire tinh diém hoc phan: (A1.1*3+A1.2*2+ A2.1*5)/10

5.2. Cac b tiéu chi danh gia

5.2.1. B0 tiéu chi danh gia hoc tap thuong xuyén:

5.2.2. B tiéu chi danh gia cudi ky
6. Tai liéu hoc tap
6.1. Tai li¢u chinh:




[1]. Duong Qudc Viét, Lé Vin Chua, Co sé ly thuyét Galois, Nha xuat ban Dai hoc su
pham Ha Ngi, 2010.

6.2 Tai lieu tham khao:

[2]. Ngb Thic Lanh, Pai sé va Sé hoc, NXB Gido duc, Ha Noi, 1987.

[3] Nguyén Thanh Quang, Ly thuyét triong va ing dung, NXB Dai hoc Quéc gia Ha Noi,

2011.

[4]. Nguyén Tién Quang, Co s¢ Iy thuyét trieong va ly thuyét Galois, Nha xuit ban Pai hoc
su pham Ha Noi, 2007.

7. Ké hoach day hoc

1.2.2. Dinh nghia truong
phan ra cua da thirc

1.2.3. Binh Iy vé sy ton tai
va duy nhat sai khac dang
Cau truong phan rd cua

p Hinh thic s cAu sinh via CDbR Bai
t?gt N¢i dung t6 chirc Yeu gﬁﬂgr']”biv'e” hoc | dsnh
day hoc ) phan gia
CHUONG 1. TRUONG
VA PA THUC
1.1. Truong nguyén té
1.1.1. Khéai niém va cac
tinh chit co ban cua
truong N
112 Trud e th - Nghe bai giang
A2 1ruong cac uon p . , .-
o 8 A &1. Chuan bi | EL, ghi chép bai.
cua mién nguyén e o
. . | bai giang - Boc thém tai li¢u
1.1.3. Truong vé1 dac so o
AN t& VA cac Gna dun EL, [1] va cac tai liéu ALl
nguyén to va cac ung du . :
4 . gA ' ? - Thuyet tham khao.
1.1.4. Truong nguyen to | . B s Alz2
4 L o . trinh, van - Thyc hién yéu cau
vacactinhchatcuatruong | . . | o 11 A21
an 14 dap goi m¢g, | da giao trén LMS CLOL.
nguyén to x
192 yT . han ra caa | Hudng dan | - Thao luan trén gtg;;
2. Truon an ra ca .
gp tu hoc LMS.
mot da thac Lam bai tio d CLO3.1
- Lam bai tap duoc
1.2.1. Nghiém ciia da thirc o P EUYE 1 cLos.2
i
trén truong. Nghiém boi 9 CLO4.1
CLO4.2




moét da thac trén mot

truong cho trudc
1.2.4. Cong thuc Viet

1.3. Truong dong dai 56
1.3.1. Dinh nghia truong

, . -GV rabai |- Tim kiém tai liéu
dong dali so . »
) , . |tap lién quan.
1.3.2. Pinh 1y co ban cua ) o
dai s cb dién - Cho HV tu | - Hop tac, thao luan
al SO0 COo ai1€ . .
Béi t” trinh bay bai | véi cac HV trong CLO11
a .
o i P . tap, GV 16p dé hoan thanh | CLO2.1 111'12
ap chwon \ .
P 5 chitabai, | bai tap, vén dé thao | -3
N CLO3.1
\ - 10 € uan.
Thio luan: Sy tn tai ond e CLO3.2
. N kién thuc - Gui bai tap Ién
truong phan rd cua mot da
T . Chuong 1 LMS.
thirc trén mot truong cho
trudce.
Chuong 2. - Nghe bai giang
MO RONG TRUONG EL, ghi chép bai.
2.1. Mé rong truong - Poc thém tai lidu
2.1.1. Khai niém: M¢ rong [1] va cac tai liéu
trrong, bac moé rong va co tham khao.
s& ctia mo rong trudng - Thyc hién yéu cau
2.1.2. Phan tir dai s, bac 7 da giao trén LMS
, Ax e as A , | - Chuan bi , A
cua phan tu dai so, dathac | ™ - Thao luan trén
cuc tiéu cua phan tir dai sb bai gidng LMS. CLO1.1
2.1.3. Mé rong dai sb, ms | E= - Lam bai tap duge | CLO21
rong siéu viét ) il'huyet, giao cLo2.3 ﬁi%
2.1.4. Mé rong bac hgu | TN van CLO3L | A
s i e ; dap goi mé CLO3.2 | A2l
han va cac tinh chat cua : ’
- Huéng dan CLO4.1
ma rong bac hiru han CLO4.2
tu hoc

2.1.5. binh ly vé bac cua
cac chudi mo rong trung
gian

2.2. M6 rgng don

2.2.1. Dinh nghia va ky
hiéu cua mo rong don
2.2.2. Pinh ly md ta cau
trdc mo rong don




2.2.3. Binh ly xac dinh bac
va co sO cua mé rong don
dai s6

2.2.4. Binh ly vé s ton tai
va duy nhat cia truong co
SO cua mot da thuc

2.3. Mé rong lap

2.3.1. M& rong lap va cac
tinh chat co ban cua mo
rong lap

- Nghe bai giang
EL, ghi chép bai.
- Boc thém tai liéu

[1] va cac tai lidu

2.3.2. Tinh bat kha quy | - Chuanbj | tham khdo.
clia da thirc bac 3 trén cac | paj giang - Thuc hién yéu cau cLoit
MG rong truong vai bac 2™ | g da giao trén LMS CL02.1
2.4.Mé rong chuan taic | - Thuyét - Théo luén trén CLO2.3 Al-;
L an A , | AL
2.4.1. Khai ni¢m mé rong | trinh, van LMS. CLO3.1 | 5,4
chuan tac dap goi mo, | - Lam bai tap duge | CLO32
2.42.Dinh Iy vé dicu kién | - Huong dan | giao CLO4.1
can va di dé mot mé rong | ty hoc CLO4.2
truong bac hiru han la mo
rong chuan tac
2.4.3. V& tinh mo rong
chuan tic cua cac chudi
mo rong trueong trung gian
i 2 . | - Nghe bai giang

2.5. Mé réng tich dwgc |~ CMUANDL | ohi chép bai
2.5.1. Da thic tach duge, | P4 OMNG | ©0 T L L
phin ti teh duge, mo | = [1] va cac tai liew | CLOL1
A - Thuyet :
rong tach duoc - y . tham khio. CLO2.1 ALL
2.5.2. CAc tinh chit cua da | MM Van Thuc hien vau ci CLO23 | A1

y . s | dép goime, | Wenienyeucal ¢z
thuc tach dugc va phan ta " | da eiao trén LMS A2.1
tach dugc - Huéng dan © Loz

¥ tu hoc - Thao luan trén CLO4.1

2.5.3. Truong hoan chinh | ™= LMS CLO4.2
2.5.4. Mot sb diéu kién du o

, . X , - Lam bai tap duoc
cua truong hoan chinh ]

giao

Bai tap _GVrabi | Tim kiém tai liéu | CLO1.1 AL1
A 16 . LO2.1
On tap chwong 2 tap lien quan ELSZ 3 Al.2




Thao luan: Vé cac mo | - Cho HV tu | - Hop tac, thao luan | CLO3.1
rong trudng: mo rong don, | trinh by bai | véi cac HV trong | CLO3.2
mé rong lip, m& rong | tap, GV 16p dé hoan thanh
chuan tic, mé rong tach | chira bai, bai tap, van dé thao
duoc - Tong két | luan.
kién thirc - Giri bai tap 18n
Chuong 2 LMS.
- Nghe bai gidng
- Chuanbi | EL, ghi chép bai.
bai giang - DPoc thém tai liéu
CHUONG 3. TR CLO1.1
i i EL, [1] va cac tai li¢u CLO21
LY THUYET GALOIS | _thyyét | tham khao, cLogs | ALL
3.1. Nhom Galois ciia trinh, van - Thuc hién yéu cau CLO3:1 Al2
truong _mo r9n~g dap goi m¢d, | da giao trén LMS CLO3.2 Azl
3.1.1. Dinh nghia - Huéng dan | - Thao ludn trén CLO4.1
3.1.2. C4c tinh chat tu hoc LMS CLO4.2
- Lam bai tap duoc
giao
3.2. Mé rong Galois - Nghe bai giang
3.2.1. Binh nghia mé rong EL, ghi chép bai.
Galois - Chuénbi |- Doc thém tai liéu
3.2.2. Pinh 1y dic trung bai giang [1] va cac tai liéu
cua mé rong Galois EL tham khao. CLO1.1
3.2.3. Céac tinh chat cua | _ Thuyét - Thyc hién yéu cau | CLO2.1 ALL
mao rong Galois N z da giao trén LMS CLOZ2.3 Al2
3.3. Pinh ly co ban caa ly dap goi Mo, |- Thao luén trén CLO3.2 A2.1
thuyet (?alms - Huéng dan LMS. CLOA1
3.3.1. Dinh ly co ban cua | ¢ .. - Lam bai tap duoc | CLO4.2

ly thuyét Galois
3.3.2. Binh ly vé diéu kién
dé mé rong trung gian la
mao rong Galois

giao




3.4. Trwong hiru han
3.4.1. Pinh nghia va ky
hiéu cua truong hiru han
3.4.2. Mot sb tinh chét cua

- Nghe bai giang
EL, ghi chép bai.
- Poc thém tai liéu

[1] va cac tai liéu

treong hiru han . .. | tham khao.

_ o .. |- Chuanbi . o
3.4.3. Binh !y Ve su ton tai bai giang - Thuc hién yéu cau
va duy nhat cua truong EL da giao trén LMS CLO1.1
hitu han . - Théao luan trén CLO2.1
3.5. Nhém Galois cia | Thuyet LMS. CLO2.3 ﬁi%
mot da thirc trinh, van - Lam bai tap dugc Lo a21
351, Bict thic cia da| CPENMO | L IR | cLos2
hice ' - Huéng dan | 9 g'l_-g:le

P | tuhoc :

3.5.2. Khai niém nhém
Galois cua mot da thic
3.5.3. Nhém Galois cta da
thuc bac ba
3.5.4. Nhom Galois cua
da thac bac bon
3.6. Tiéu chuan giai dwgc - Nghe bai giang
bing cin thic cha Cac EL, ghi chép bai.
phwong trinh dai s6 - Doc thém tai licu
3.6.1. Nhém hitu han giai [1] va céc tai liéu
duoc 7 - Chuin bi tham khao. ‘
3.6.2. ‘Tleu chuan giai bai giang - Thgc hién yéu cau CLOLL
duoc bang can thic EL. da giao trén LMS CLO2.1
3.6.3. Tinh khong giai | Thuyét - Thao luan trén CLO22 | A11
dugc cua phuong trinh bac trinh, vén LMS. CLO2.3 | A12
5 | dap goi ms, |- Lam bai tap duge | CLO31 1 A21
3.7. Dung hinh bang | _ Hudng dn giao gtgji
thwoc ké va compa tur hoc CLO4..2

3.7.1. Tiéu chuan dung
dugc bang thudc ké va
compa

3.7.2. Tiéu chuan giai
duoc bing can thuc bac
hai




3.7.3. Ap dung vao mot s6
bai toan hinh hoc cé dién

- Cho HV tr | On tap toan bo noi
trinh bay bai | qung hoc phin

o ) CLOL.1
Bai tap ‘ tap, GV CLO1.2

On tap hoc phan chira bai cLO21 | A11

4 | Thao luan: Motsdtng | - Téng két CLO22 | Al.2
dung cua Ly thuyét Galois CLO3.1

cAc Van dé

vé ly thuyét

8. Nhiém vu cia ngwoi hoc:

- Hoc vién c6 trach nhiém hoan thanh ddy di ho so hoc phan theo yéu cau cua giang vién
va giri cho giang vién dung han qua hé théng LMS.

- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang vién
cung cap qua hé thong LMS.

- Hoc vién dugc tham gia thi két thuc hoc phan néu Piém danh gia thudng xuyén dat tir
5,0 trd 1€n, trong do diém chuyén can va thai d6 hoc tap tu 8 trd Ién.

9. Ngay phé duyét: 05/8/2022

10. Cap phé duyét:

P. HIEU TRUONG TRUONG KHOA
TRUONG SU PHAM TOAN HQC GIANG VIEN
PGS.TS Tran Vii Tai PGS.TS. Nguyén Thi Hong Loan TS. Nguyén Thi Ngoc Diép

10



TRUONG PAI HOC VINH
TRUONG SU PHAM

CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phic

PE CUONG HOC PHAN CHI TIET
Tén hoc phan: HINH HOC PAI SO
(Danh cho hec vién cao hgoc chuyén nganh Dai so va ly thuyet so tir khoé 30)

1. Théng tin téng quat
1.1. Théng tin vé gigng vién

Giang vién 1:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Thiéu Pinh Phong

Giang vién, Tién si

Truong Pai hoc Vinh

182 L& Duan, Thanh phé Vinh, Tinh Nghé An
phongdt@vinhuni.edu.vn

Céac hudng nghién ctu chinh: Dai s6 giao hoan, Hinh hoc dai s6.

Giang vién 2:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Cac hudng nghién ctru chinh:

Giang vién 3:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Céac huong nghién cau chinh:

Giang vién 4:

Ho va tén:

Chure danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Cac huong nghién cau chinh:

Nguyén Thi Ngoc Diép

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
diepntn@vinhuni.edu.vn

Ly thuyét s6

Nguyén Thi Hong Loan

Pho gido su, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
loannth@vinhuni.edu.vn

Pai sb giao hoan.

Nguyén Hitu Quang

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
quangnh1976ktoan@vinhuni.edu.vn

Hinh hoc tuyén tinh, Hinh hoc dai s6

1.2. Thong tin vé hec phan

- Tén hoc phan (tiéng Viét): Hinh hoc Pai sé
(tiéng Anh): Algebraic Geometry

- M4 s6 hoc phan: M.ALG103

- Thudéc CTDT thac si chuyén nganh: Dai sé va ly thuyét s6



mailto:phongdt@vinhuni.edu.vn
mailto:diepntn@vinhuni.edu.vn
mailto:loannth@vinhuni.edu.vn
mailto:quangnh1976ktoan@vinhuni.edu.vn

- Thudc khoi kién thirc/ky ning:
O Kién thire co ban [0 Hoc phan chuyén vé k§ nang chung
[ Kién thirc co s nganh O Kién thirc khéc
| Kién thirc nganh
- Thudc loai hoc phan: O Batbuoc [ Ty chon
-S4 tin chi: 3
+ 86 tiét Iy thuyét: 28
+ S6 tiét bai tap: 7
+ 86 tiét thyc hién db an, dy 4n: 10
+ S6 tiét tu hoc: 90
- biéu kién dang ky hoc: ,
+ Hoc phan tién quyeét: Ma so:
+ HqC phan hoc tI'l:IO”C: Pai sb hién dai, Dai S’(A) giao hoan M4 sb:
- Yéu cau cia hoc phﬁn:‘Thuc hién theo Quy ché dao tao cua Truong Pai hoc Vinh,
- Khoa phu trach hoc phan: Khoa Toan - Truong Su pham — Truong PH Vinh
bién thoai: Email: khoatoan@vinhuni.edu.vn

2. M0 ta hoc phan

Hinh hoc dai s 1a mot chuyén nganh toan hoc nghién ctru hinh hoc béng cong cu
dai s0, cu thé 1a hinh hoc dai sb nghién ctru cac da tap co Xuét x@ tir hé phuong trinh da
thire. Thong thudng ngudi ta dung cac phuong trinh da thirc dé mé ta cac hinh hinh hoc va
quy viéc nghién ciru cac van dé hinh hoc vé viéc nghién ciru tip nghiém ciia cac hé phuong
trinh da thuec.

Hoc phan nay gém 3 chuong: Chuong 1 trinh bay vé céc tap dai sd, dbi twong nghién
ctru chinh ctia Hinh hoc dai s6; Chwong 2 giéi thiéu nhitng khai niém co ban va nhiing tinh
chét cua td pd Zariski; Chuong 3 trinh bay nhitng kién thirc vé vanh toa dd, cAu xa, ham
chinh quy va anh xa hiru ty.

3. Muc tiéu hoc phan

Hoc phan nay nham gitp hoc vién tiép cén céac kién thirc co s, cac khai niém va
dinh ly mé& d4u cta Hinh hoc dai sd nhu: Tap dai 30, tuong ung gitra tap dai sb va idéan,
Topd Zarisky, Dinh 1y co so cta Hilbert, Dinh 1y khong diém ctia Hilbert, vanh toa do, cau
xa, anh xa hitu ty. Ttr d6 hoc vién co thé hiéu va nhan thirc duoc sy tuong tng gitra cac ddi
tuong, cadc quan hé trong Hinh hoc véi cac cAu tric, cac tinh chét trong dai s6 va mot sd
ung dung.

Hoc phan nay ciing giup hoc vién phét trién mot sé k¥ ning van dung, suy luan,
phan tich va giai quyét van dé trong hinh hoc dai sé sau déy:

- Van dung duoc céc kién thac cua Hinh hoc dai s§ dé thuc hién dugc mot sb ky
nang tinh toan cy thé nhu: tim tap dai sd, phan tich da tap thanh cac thanh phan bat kha

quy, tim vanh toa dg, xay dung mot cAu xa, anh xa hiru ty.



- Phan tich, chuyén ddi duge mot sd dbi tuong, quan hé trong hinh hoc phé thong

sang cac cau truc, tinh chat cua cac id€an, cac dai so trén vanh da thirc.

4. Chuan diu ra hoc phan, phwong phap day hoc, phwong phip dinh gia

4.1. Anh xg chudn ddu ra hgc phan véi chudn dau ra chwong trinh dao tao

CBbR Anh xa véi chuin dau ra chwong trinh dao tao (PLO)
hoc PLO1.2 PLO2.1 PLO2.2 PLO3.2 PLO4.1 | PLOA4.2
phan 1.2.1 211 | 2.1.2 2.2.2 3.21 | 3.2.2 4.1.2 42.1
CLO1.1 v
CLO2.1 v
CLO2.2 v v
CLO3.1 v v
CLO4.1 v v
4.2. Ngi dung chudn déau ra, phwong phdp day hoc, phwong phdp dinh gid hoc phan
CBbR |TDNL Phuong
hoc | CBR M6 ta CDR hoc phin Phuong phap day | ) <5 q5nh
phan | hgc hoc i4
(CLO) | phin g
Phén tich dugc cac !<|er1 thurc co ban Thuyét trinh, Ve bai ta
CLOLL| K4 |ctaHinh hoc Pai b dé van dung vo|Vén dap goi mo, |0, ?L?]p
P , x (§] a
nghién ctru va giang day Dai sb. Hudng dan ty hoc '
Thanh thao k¥ ning phan tich, tong [Thuyét trinh, Tiéu luan,
CLO2.1| S4 |hop va danh gid mot s6 van deé trong |Van dap goi mé, Thao luan
Hinh hoc Dai so. Hudéng dan ty hoc V& bai tap
CLO2.2| s4 = » SU QUNG CONG CU Py /¢ "qa ogime,  [Thao luan
hop trong hoat dong nghién cuu Hinh . =
Y Hudng dan tu hoc
hoc Dai so.
Thanh thao k§' nang Iam viéc nhom, [CV gido vandethao . <
o . . Y luan hoac bai tap, hoc | ™. .
k¥ nang trinh bay, bao cao khoa hoc | .- o qua thao
CLO3.1| A4 n A vién tham gia thao A ,
trong hoat dong nghién cru Hinh hoc |, <~ . 3.7 " .x |luan nhom
Dai 56 luan, gui bai trén d!en
T dan EL cua hoc phan
Thiét ké, trién khai cac hoat dong
nghién cttu khoa hoc trén co s¢ ap GV giao Vn d 7
CLO4.1| C5 |dung cAc kién thirc, kj nang va |- 9'a0Va Tiéu luan
. A < [nghién cau
phuong phap nghién ctru trong Hinh
hoc Dai so.
5. Panh gia hoc tap va cac b tiéu chi danh gia
5.1. Danh gia hoc tap
) | Tylé
e ax Ccong cu Ty lé :
Bai danh |\ ;o thie danh gis va lwuhdso | damh | CPR | cho | MO
gia ., hoc phan . hoc
gia bai '\
phan




danh
gia

Al. Panh gia thwong xuyén 50%

Al.l Chuyeén can, thai d6 hoc tap 10% | 10%

CLO1.1 | 10%

Bai tap vé nha ’
Al.2 (vo bai tap, scan luu trén hé thong | Rubric CLO2.1 2%

Elearning) T 15%
CLO3.2
Al.3 (nop sé}n pham lén hé thong Rubric CL02:3 3% 15%
Elearning) CLO3.1 3%
A2. Panh gia cuoi ki (chon A2.1 hoic A2.2) 50%
CLO1.1 | 15%
CLO2.1 5%
Tidu lugn | Rubric CLO2.2 5% 50%
A2.1 (scan luu trén hé thong Elearning) CLO3.2 506

CLO4.1 | 10%

CLO4.2 10%

Cong thirc tinh diém hoc phan: (A1.1*2+A1.2*1 5+ A1.3*1 5+A2.1*5)/10

5.2. Cac bg tiéu chi danh gia
5.2.1. B¢ tiéu chi danh gia hoc tap thuong xuyén:
5.2.2. B tiéu chi danh gia cudi ky
6. Tai liéu hoc tap
6.1. Giao trinh chinh:
[1]. Nguyén Thi Ngoc Diép, Nguyén Hiru Quang, Thiéu Dinh Phong, Dinh Dtc
Tai, Gido trinh Pai s6 giao hoan, Nxb Dai hoc Vinh, 2020.
6.2. Tai liéu tham khdo:
[2]. Ng6 Viét Trung, Nhap mon Dai ) giao hoan va Hinh hoc dai s6, NXB Khoa
hoc tuy nhién va cong nghé, 2012.
10.2. Tai li€u tham khao:
[3]. Ngb Bao Chau, Gido trinh Hinh hoc dai s6, 2003.
[4]. R. Hartshorne, Algebraic Geometry, Graduate Texts in Math., Springer, 1997.
[5]. Pham Tién Son, Gio trinh Hinh hoc dai s6 tinh toan 1, 2009.
7. Ké hoach day hoc




S6 Hinh thirc | s, cau hoc vien | CPR | Ba
A N¢i dung to churc F PR hoc |danh
tiet chuan bi \ .
day hec : phan | gia
Mo diu. ] L)a?h?;]n bléL - Nghe bai giang
Gigi thigu vé Hinh hoc dai sé | Thg ;tgt -+ [EL, ghi chép bai.
1. Hinh hoc dai s6 13 gi? ("YU poc bai giang | CLOL N
4 |2.Cong cu co ban cua Hinh hoc dai | 4 94P 891 |trong gido trinh.  |CLO2.1 NE
sb o \ . Engiréng G | Thao luan trén A2:l
3. Su phat trien cia Hinh hoc dai so6 tr hoc LMS.
T - Boc thém [2].
Chuwong 1. Tap dai s6 CLO1.1
1.1. Tap dai 6 CLO2.1
1.1.1. Khéi niém tap dai s6
1.1.2. Céc tinh chat cua tap dai s6 - Nghe bai giang
1.2. Cac lop idéan dac biét EL, ghi chép bai.
1.2.1. Idéan can - Chuan bi - Boc bai giang
1.2.2. Idéan nguyén t6 bai giang EL, |trong gido trinh.
1.3. Cac dinh ly cua Hilbert - Thuyét trinh, |- Thuc hién yéu Al.l
4 1.3.1. bBinh ly co s¢ cua Hilbert van dap goi  |cau di giao trén Al.2
1.3.2. Dinh 1y khéng didm cua|me, LMS AL3
Hilbert - Huéng dan |- Thao luén trén A21
1.4. Idéan dinh nghia cua tap dai s6 |tu hoc LMS.
1.4.1. Khai niém idéan dinh nghia - Lam bai tap tap
cua tap dai sé duoc giao
1.4.2. Céc tinh chat cua idéan dinh - Poc thém [2].
nghia cua tap dai s6
1.4.3. Cach xac dinh idéan dinh
nghia cua tap dai s6
1.5. Tap dai so bat kha quy
1.5.1. Dinh nghia tap dai s6 bat kha - Nghe bai giang
quy EL, ghi chép bai.
1.5.2. Tiéu chuan tap dai sb bat kha|- Chuan bi - Boc bai giang
quy bai giang EL, |trong gido trinh.
1.5.3. binh ly phén tich - Thuyét trinh, |- Thuc hién yéu CLOL1 Al.l
4 1.6. Tuong ing gitra idéan va tap|van dap goi | Cau da giao trén CLO2 1 Al2
dai so mo, LMS “1AL3
1.6.1. Tuong ung gitra cac tap dai|- Huéng dan |- Thao luan trén A2.1
sb va cac idéan can tu hoc LMS.
1.6.2. Tuong ung giita c4c tap bat - Lam bai tap
kha quy va cac idéan nguyén to dugc giao
1.6.3. Tuwong Gng gitra cac diém va - Poc thém [2].
cac idéan tdi dai
gizg 52532’ -Timkiém tai  |CLO1.1| A1l
LA a1 a 1 liéu lién quan. CLO2.1|A1.2
2 Thao luan va bai tap thao luan. . ,
“ChoHVte |- Hop te}c, thao CLO2.2|A1.3
T Y [ludn véi cac ban |CLO3.1|A2.1
trinh bay bai




tap, GV chita |trong 16p dé hoan
bai, thanh bai tap.
- Tong két - Guri bai tap Ién
kién thic LMS.
Chuong 1
Chuong 2. Topo Zariski - Nghe bai giang
2.1. Khong gian top6 EL, ghi chép bai.
2.1.1. binh nghia top0, khong gian - DBoc bai giang
tépo, tap dong, tip Mo - Chuanbi |trong gido trinh.
2.1.2. Bao dong ctia mat tap bai giang EL, |- Thuc hi¢n yéu
2.1.3. Co s6 cua topd - Thuyét trinh, | cau da giao trén cLoL1|ALL
2.1.4. Cé4c khong gian tach, lién|van dap goi  |LMS cLO2 1|AL2
théng, compact mao, - Thao luén trén "|AL3
2.2. Topo Zariski trén k" - Huéng dan | LMS. A21
2.2.1. Khéng gian topd Zariski k" [ty hoc - Lam bai tap
2.2.2. Co s¢ cua topd Zariski trén duogc giao
K" - Boc thém [2].
2.2.3. Céc tinh chat cua khong gian
tOpd Zariski k"
2.3. Topd Zariski trén phd cua - Nghe bai giang
vanh EL, ghi chép bai.
2.3.1. Khai niém khong gian topd|- Chuanbi |- Poc bai giang
Spec(k[X]) bai giang EL, |[trong gido trinh.
2.3.2. C4c tinh chat cuia khong gian| - Thuyét trinh, |- Thuc hién yéu cLory|ALL
topo Spec(k[X]) van dap goi  |cau da giao trén CLO2 1 Al2
2.4. Khong gian bat kha quy va|mo¢, LMS “1AL3
khdng gian Spm(k[X]) - Huéng din |- Thao luan trén A2.1
2.4.1. Tap bat kha quy trong khéng | tu hoc LMS.
gian tép6 - Lam bai tap
2.4.2. Khong gian Noether duoc giao
2.4.3. Khong gian topd Spm(k[X]) - Poc thém [2].
- Ra bai tap, |- Tim kiém tai
giao van dé  |liéu lién quan.
thao luan. - Hop tac, thao
-ChoHV tu  |ludn voicacban |CLO1.1|ALl
A s 1A trinh bay bai |trong 16p d¢€ hoan |{CLO2.1| Al.2
Thao lugn va bai tap tap, GV chita thani 1?‘5 tap. CLO2.2| AL3
bai, - Gtri bai tap l1én  |CLO3.1]A2.1
- Tong két LMS.
kién thuc
Chuong 2
Chuong 3. Anh xa hiru ty - Chuanbi |- Nghe bai giang
3.1. Vanh toa do bai giang EL, |EL, ghi chép bai.
3.1.1. Dinh nghia va vi du - Thuyét trinh, |- Doc bai giang |CLO1.1 21;
3.1.2. Tinh chat van dap ggi  |trong gido trinh. |CLO2.1 AL3
3.2. Cau xa mao, X - Thyc hién yéu A2:1
3.2.1. Binh nghia va vi du - Huéng dan | cau da giao trén
3.2.2. Tinh chét tw hoc LMS




- Thao luan trén
LMS.

do an

do an

- Lam bai tap
duogc giao
- Boc thém [2].
- Chuanbi |- Nghe bai giang
bai giang EL, |EL, ghi chép bai.
- Thuyét trinh, |- Poc bai giang
3.3, Ham chinh quy van dap goi  |trong gido trinh.
3.3'1 Dinh nghia va vi du ma, x ) Thuc hién yeu Al.l
3'3’2' Tinh Chgét : - Huong dan  |cau da giao trén |CLO1.1 A1.2
4 |\ A N e tu hoc LMS CLO2.1 '
3.4. Anh xa hitu ty ~'Ra bai t - Théo ludn tré Al3
3.4.1. Binh nghia va vi du . J 'E’ a0 fuan tren A2.1
3.4.2. Tinh chat giovande  |LMS.
thao luan. - Lam bai tap
- Giao van dé¢ |duoc giao
nghién ctu - Boc thém [2].
cho db an.
- Rabai tap, |- Tim kiém tai
giao vin d¢  |liéu lién quan.
thao luan. - Hop tac, thao
-ChoHV tu |luan voi cacban |CLOL.1|Al1l
A a1 A trinh bay bai |trong 16p d¢€ hoan |{CLO2.1| Al.2
3 | Thao luan va bai tap tap, GV chita |thanh bai tap. ~ |CLO2.2| A3
bai, - Gtri bai tap l1én  |CLO3.1]A2.1
- Tong két LMS.
kién thuc
Chuong 3
- Tim kiém tai
liéu lién quan.
-Hop tac, thao ¢ 011/ AL1
luan voi cac ban |cL02.1| AL.2
° Do &n trong 16p d€ hoan |CLO2.2| A1.3
thanh do an CLO3.1|A2.1
- Gri do an Ién
LMS.
5 Béo cdo dd 4n Nghe va cham | Hoc vién bao céo CLO41| A2 1

8. Nhiém vu caa ngwoi hoc:

- Hoc vién c6 trach nhiém hoan thanh day du hd so hoc phan theo yéu ciu cua giang vién
va gri cho giang vién dung han qua hé théng LMS.
- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang vién

cung cap qua hé thong LMS.




- Hoc vién duoc tham gia thi két thuc hoc phan néu Piém danh gia thuong xuyén dat tir
5,0 tré 1€n, trong do diém chuyén can va thai d6 hoc tap tu 8 trd 1én.

9. Ngay phé duyét: 05/8/2022

10. Cap phé duyét:
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CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phic

TRUONG PAI HOC VINH
TRUONG SU PHAM

DPE CUONG HQC PHAN CHI TIET
Tén hoc phan: LY THUYET NHOM
(Danh cho hec vién cao hgoc chuyén nganh Dai so va ly thuyet so tir khoé 30)

1. Théng tin téng quat
1.1. Théng tin vé gigng vién

Giang vién 1:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Céac hudng nghién cau chinh:

Giang vién 2:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Cac hudng nghién ctru chinh:

Nguyén Quéc Tho

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
thong@vinhuni.edu.vn

Hinh hoc khdng giao hoan, Ly thuyét biéu dién

Nguyén Thi Ngoc Diép

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
diepntn@vinhuni.edu.vn

Ly thuyét s6

1.2. Théng tin vé hec phan

- Tén hoc phan (tiéng Viét): Ly thuyét nhom
(tiéng Anh): Group Theory

- M4 s6 hoc phan: M.ALG301

- Thudéc CTDT thac si chuyén nganh: Dai sé va ly thuyét s6

- Thudc khéi kién thirc/ky nang:
[ Kién thtic co ban
O Kién thizc co sé nganh
B Kién thuc nganh

O Hoc phan chuyén vé k§ nang chung
O Kién thirc khac

- Thudc loai hoc phan: O Batbugc E Ty chon

- S6 tin chi: 3

+ 86 tiét 1y thuyét: 28

+ 86 tiét bai tap: 7

+ S6 tiét thyc hién d6 an, dy an (bai tiéu luan): 10
+ S6 tiét tu hoc: 90

- biéu kién dang ky hoc:
+ Hoc phan tién quyeét:
+ Hoc phan hoc truéc: Pai s6 hién dai

< <
Qn
w Ouw
(@)}

Qn
O~ ~



mailto:thonq@vinhuni.edu.vn
mailto:diepntn@vinhuni.edu.vn

- Yéu cau cua hoc phan: Thuc hién theo Quy ché dao tao ciia Trudng Pai hoc Vinh.
- Khoa phu trach hoc phan: Khoa Toan — Truong Su pham — Truong DH Vinh
bién thoai: Email: khoatoan@vinhuni.edu.vn

2. M6 ta hoc phan

Nhom 14 cau tric dai s6 don gian nhung lai rat quan trong va c6 nhiéu tng dung khong
chi trong todn hoc ma con trong cac linh vuc khac nhu vat ly, hod hoc, .. Nhoém dugc trang
bi thém phép toan dé tao thanh nhing ciu tric dai sé khac nhau, chang han nhu vanh,
truong, khong gian vecto, modun, dai s, ...

Trong chuong trinh dao tao nganh Pai sb va 1y thuyét s dinh hudng nghién ciru, hoc
phan Ly thuyét nhém 1a hoc phan tu chon thudc khéi kién thirc chuyén nganh. Noi dung
ctia hoc phan gdm 3 chuong. Chuong 1 gidi thiéu vé biéu dién nhém, Chuong 2 nghién
ctru vé nhom Lie. Chuong 3 nghién ciru vé nhém lién luc.

3. Muc tiéu hoc phan
3.1. Kién thic: Hoc vién nam virng cac kién thtc sau:
- Biéu dién cua nhom.
- Khai niém vé nhém Lie va cau tric caa mot sé6 nhom Lie dac biét
- Khéai niém vé nhom topd va mot sb 16p nhom topod dac biét.
3.2. Ky nang:
- Nam viing cac ky thuat co ban vé nhém nhu md ta cic nhom co ban dya trén cau
tric thuong hay biéu dién bai ma tran.
- M0 ta céc biéu dién caa nhom.
- M6 ta duoc nhom Lie va dai s6 Lie twong tmg dbi v6i mot s6 nhom Lie dac biét.
- Van dung thanh thao va séng tao cac ky nang vé nhém dé giai quyét cac van dé
lién quan.
4. Chuan dau ra hoc phan, phwong phéap day hoc, phwong phap danh gia
4.1. Anh xg chudn ddu ra hgc phan véi chudn dau ra chwong trinh dao tao
CBbR Anh xa véi chuin dau ra chwong trinh dao tao (PLO)
hoc PLO1.2 PLO2.1 PLO2.2 PLO3.2 PLO4.1 | PLOA4.2
ph?m 1.2.1 211 | 21.2 2.2.2 3.21 | 3.2.2 4.1.2 42.1
CLO1.1 v
CLO2.1 v
CLO2.2 v
CLO2.3 v
CLO3.1 v
CLO3.2 v

CLO4.1 v
CLOA4.2 v




4.2. Ngi dung chudn dau ra, phwong phdp day hoc, phwong phdp dinh gid hoc phan

CBbR | TBNL Phwong
hec | CDR M6 ti CDR hec phan Phuong phip | s danh
phan hgc : day hoc i4
(CLO) | phin g
o o Thuyét trinh,
Phan tich dugc cac kien thirc co ban cualv/an dap goi .
, T . o ) i V& bai tap
CLO1.1| K4 Iy thuyét nhém dé van dung vao nghién [mg, i Tidu luan
ciu va giang day Dai sé. Huéng dan ty ’
hoc
q Thuyét trinh, Tidu luan
Thanh thao k§ nang phan tich, tong hop |Van dap goi AR
. , ., ~ 4 4 A ”, , ThaO IUan
CLO2.1| S4 |va danh gia mot so van dé trong ly |mo, i Vé bai ta
thuyét nhém. Hudng dan tu ap
hoc
Thanh thao ky nang nghién ctu phét TfluyeF trmh’ 2
2 aae e A N Van dap goi  |Tiéu luan,
trién, doi mai, st dung céng cu phu hop |, A
CLO2.2| $4 N R 2, Mo, Thao luan
trong hoat dong nghién cau ly thuyet \ x
. Hudng dan ty
nhom.
hoc
Thuyét trinh, L e
Thanh thao k¥ nang huéng dan, truyén [Van dap goi ng :(ue;nqua
CLO2.3| S4 |dat tri thac dya trén nghién ctru, thao |ma, N
A . X X o m I £ P , x nhém
luan cac van dé cua ly thuyét nhom. Hudng dan tu
hoc
GV giao van de ’
thao luan, hoc |Nop két qua
Thanh thao k§ nang lam viéc nhém |vién tham gia |thao luan
CLO3.1| A4 R 2, .z . o ion .
trong hoat dong nghién cuu Dai so. thao luan trén |nhom
dién dan EL
cua hoc phan
T e Ao o Gitovin Gt T
cLo32| a4 |"9 » Y hang t Y ca¢ Val lhoc hodc bai |V bai tap
ban khoa hoc thudc linh vuc ly thuyét 4
nhém. ap
Thiét ké cac hoat dong nghiér) cuu khoa o
cLO41| ©5 h?c trel:l co SO ap dupg CaC.lern ,thuc, Ky Gv_glao van de Tidu luan
nang va phuong phap nghién cuu trong |nghién ctu
ly thuyét nhom.
Trién khai cac hoat dong nghién cau o
cLO42| 5 khoa hoc trén co s& ap dung cac kién |GV giao van d¢ Tidu luan

thuac, ki nang va phuong phap nghién
cuu trong Pai so.

nghién cuu

5. Panh gia hoc tap va cac bo tiéu chi danh gia
5.1. Danh gia hoc tdp




TyIE | Tylg
Cong c cho
Bai ?211]1 Hinh thirc d4anh gia va luu ho so dzi?lhl.l ho((,‘jD:]{z"i 0 bai cho
J gia | PPN gann | hec
gia phan
Al. Panh gia thwong xuyén 50%
Al.l Chuyén can, thai do hoc tap 10% 10%
CLO1.1l | 10%
Bai tap vé nha
) : CLO2.1 2%
Al2 (vo bai tap, scan luu trén hé thong Rubric 150
Elearning) 3%
CLO3.2
CLO2.1 3%
Thao luan [ cLo2z | 2%
AL3 | (ngp san pham 1&n hé théng Rubric cloz3 | 3w 15%
Elearning) ' 0
CLO3.1 3%
A2. Panh gia cudi ki (chon A2.1 hoiic A2.2) 50%
CLO1.1 15%
CLO2.1 5%
Tiéu luan CLO22 | 5% | 50%
) Rubric
A2.1 (scan Iuu trén hé thong Elearning) CLO3.2 5%
CLO4.1 | 10%
CLO4.2 10%

Cong thire tinh diém hoc phan: (A1.1*2+A1.2*1 5+ A1.3*1,5+A2.1*5)/10

5.2. Cac bg tiéu chi danh gia

5.2.1. B0 ti€u chi danh gia hoc tap thuong xuyén:

5.2.2. Bo tiéu chi danh gia cudi ky
6. Tai liéu hoc tap
6.1. Giao trinh chinh:




[1] L& Quéc Han, Ly thuyét niza nhom va Ly thuyét nhém, Pai hoc Vinh, 2008,

[2] Db Ngoc Diép, Nhom Lie va Dai sé Lie, Vién Toan hoc Viét Nam, 2012.

6.2. Tai ligu tham khao:

[3] S.Lang, Paisé (tap 1, 2, 3), Ban dich ciia Tran Vian Hao va Hoang Ky, Nxb Dai
hoc va Trung hoc chuyén nghiép, 1974.

[4] J.-P.Serre, Lie groups and Lie algebras, (Tiéng Anh);
online: http:// www.gigapedia.org
[5] C.F. Miller 11, Combinatorial group theory, The Australian University, 2004.
A. A. Kiillov, Elements of the theory of representations, (Tiéng Anh);

online: http:// www.gigapedia.org
7. Ké hoach day hoc

[6]

< Hinh thic s cdu sinh CbR Bai
50 Néi dung té chic Yeucausinh | poe | ggpp
tiet vién chuan bi hin .
day hec p gia
CHUONG 1. BIEU DIEN
NUA NHOM - BIEU DIEN
NHOM - Nghe bai
1.1. Biéu dién nira nhém. giang EL, ghi
Biéu dién vi nhém chép bai.
1.1.1. Biéu dién nira nhom. . - Boc bai
Binh IV E - Chuan bi .
in vans . iang tron
iy L . bai giang EL, g_, g\ 5
1.1.2. Biéu dién vi nhom. P giéo trinh.
o x L - Thuyet » ALl
Biéu dién hiru han. . P - Thuc hién CLO1.1 :
) . _ | trinh, van N Al.2
4 | 1.1.3. H¢ phuong trinh trén | | . yéu cau da CLO2.1 '
. ] dap gol mo, ) . Al3
ntra nhém tu do. ; x giao trén LMS
« .x . .. |-Huéngdan o A21
1.2. Biéu dién cua mot so 16p - Thao luan
tu hoc .
nira nhom trén LMS.
1.2.1. Biéu di®n nta nhom - Lam bai tap
Cyclic tap duoc giao
1.2.2. Biéu dién nta nhoém - Poc thém
nguoc. [6].
1.2.3. Biéu dién ntra nhoém don
hoan toan.
1.3. Biéu dién nhém theo . CLOLL | Aq4q
A A L - Nghe bai :
thuat ngir moédun - Chuan bi . .| CLO21 | o100
4 A% . N giang EL, ghi
1.3.1. Biéu dién nhém theo | bai giang EL, L Al3
A chép bai.
thuat ngit modun A2.1
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1.3.2. Bic trung biéu dién - Thuyét - Poc bai
1.3.3. B6 dé Schur trinh, van giang trong
1.4. Biéu dién bat kha quy | dap goi mo, | gido trinh.
1.4.1. Cac dic trung bat kha | - Huéong dan | - Thuc hién
quy lap thanh mot hé truc | tu hoc yéu cau da
chuan. giao trén LMS
1.4.2. Biéu dién chinh quy - Thao luan
chira moi biéu dién bat kha trén LMS.
quy - Lam bai tap
1.4.3. Sb céc biéu dién bat kha tap duoc giao
quy - Poc thém
[6].
- Nghe bai CLO1.1
giang EL, ghi | CLO2.1
1.5. Biéu dién ciia mdt sé 16p chép bai.
nhom . - Poc bai
. o x . - Chuan bi B
1.5.1. Vanh biéu dién: Binh | =~ giang trong
s bai giang EL, | ~.
nghia, vi dy, tinh chat. . gido trinh.
o .. |- Thuyet - Al.1
1.5.2. Biéu dien cua cac nhém | _ . - Thuc hién -
trinh, van o Al2
Aben. ) . yéu cau da '
2 x . | dap goi mo, ) . Al3
1.5.3. Biéu dien cia mdt so , ~ | giao trén LMS
o as RiA . .| - Huong dan o A2.1
nhom dac biét (nhém xyclic, t hoc - Thao luan
u ho
nhom quaternion, nhdm nhi | = trén LMS.
dién, nhom ddi xing va nhém - Lam bai tap
thay phién cap thap). tap duoc giao
- Poc thém
[6].
- Ra bai tap, o
) + .| - Tim kiém tai
giao van dé o
thio luan liéu lién quan.
a .
ch HV w | Hop tac, thao | CLO1.1
- Cho u
i b2 b‘.' luan véi cac CLO2.1 | All
rinh bay bai
Thao luén va bai tap A Y _ | ban trong 16p CLO22 | Al2
tap, GV chira 4 hoan thann | CEO23 | AL3
bai, ¢ hoanthallt | ¢ 031 | A21
. . bai tap.
_Téng két o CLO3.2
A, - Guri bai tap
kien thuc .
Ién LMS.
Chuong 1




CHUONG 2. NHOM LIE - Nghe bai
2.1. Ly thyét so cap vé giang EL, ghi
nhom Lie chép bai.
2.1.1. PBinh nghia nhom Lie - Poc bai
va vi du. . giang trong
2.1.2. Pai s6 Lie cua nhom - Chuan bj gi4o trinh.
Lie. bai giang EL, | /¢ hign
2.1.3. Khong gian thuan nhat | - THUYet yéu cau da cLoirl |ALl
cua nhém Lie. trinh, \_/ﬁn giao trén LMS | CLO2.1 Al2
2.2. Ly thuyét Lie 4ap a1 MOy o ugn 2;:‘1’
2.2.1. Binh Ii Ado -Hudng dan | yan | s,
222 Anhxami. Dinhli | hec - Lim bai tap
don dao tap duoc giao
2.2.3. binhli 3 cua S. Lie - Poc thém
2.2.4. Cac dinh li Cartan [4].
2.2.5. Pai s6 Lie va nhom Lie
thap chiéu
- Nghe bai
giang EL, ghi
, chép bai.
2.3. Cac l6p nhom Lie dac ..
. - Doc bai
biét - Chuan bj giang trong
2.3.1. Nhém Lie luy linh | baigiang EL, | gigo trinh.
2.3.2. Binh Ii Engel - Thuyet - Thyc hién cLoL1 | ALl
2.3.3. Nhém Lie giai duoc :ireli;hg’o\i/arl:d, y:ocjr‘gndi s CLo21 212
23.4. Dinh Ii chinh cia Lie | [\ o ?Théo . A21
2.3.5. Nhém Lie ntra don - tur hoe an LMS.
Nhom Lie don. '
- Lam bai tép
tap dugc giao
- Doc thém
[4].
- Ra bai tap, |- Tim kiém tai CLOLL
giao vin dé¢ | liéu lién quan. CLO2.1 Al.l
Thao luan va bai tap thao luan. _ Hop tac, thio | CLO2.2 Al.2
- Cho HV ty | luan vdi cac CLO2.3 ﬁ;i
trinh bay bai | ban trong 16p | CLO3.1
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tap, GV chira | dé hoan thanh | CLO3.2
bai, bai tap.
-Tong ket | - Giri bai tap
Chuong 2
- Nghe bai
CHUONG 3. NHOM LIEN giang EL, ghi
TUC . chép bai.
o - Chuén bj b bal.
3.1. Nhom t6 po e . - Doc bai
. o . . |baigiang EL, |
3.1.1. Nhém topd. H¢ lan can . giang trong
) - Thuyet S Al.1l
don vi Hinh. vin giéo trinh. CLO1.1 :
, Va :
3.1.2. Nhom con. Nhom con | | o - Thyc hién cLo21 | Al2
chuan tac. Nhom thuon dap got mo, éu cau da AL3
N g - Huéng dan y_ R A21
3.1.3. bong cau, dang cau i hoc giao trén LMS
P u no
3.1.4. Tich truc tiép cua cac | =~ - Thao luan
nhém tépo trén LMS.
- Lam bai tap
tap dugc giao.
) _ . .. | -Nghe bai
3.2. Mot s6 I6p nhom lién tuc | - Chuan bi . .
) . .. giang EL, ghi
3.2.1. Nhom lién théng va | bai giang EL, chép bai
an tos ong lién tho - Thuyét '
hoan toan khéng lién thong. ‘ ye; - Poc bai
3.2.2. Nhom compact va |trinh, van .
. . glang trong
compact dia phuong. dap goi mo, s
_ "~ | giao trinh.
3.2.3. Nhom lién tuc cac phép | - Hudng dan . cLoi1 | ALl
] , - ThL‘[‘C hl@n Al.2
bién doi. tu hoc N CLO2.1 :
s Ty 1 inh | - Rabaitap, | VoV cAv 4 AlL3
3.2.4. Nhém liy linh xa anh naba dEJ, giao trén LMS A2 1
i jao v
dia phuong. ?h’ | aAn © - Thao luan
dm Qiai 3 o luan.
3.2.5. Nhom giai dugc xa anh é- a; . trén LMS.
i - Giao van dé
dia phuong. 2OV Lam bai tap
3.2.6. Chiéu caa nhoém topo. | Nghién cau R :
, i . |choddan, | t@pduge giao
Nhom compact hitu han chiéu.
- Tim kiém tai | CLO1.1 ALY
-Ra b?' taP' liéu lién quan. | CLO2.1 Al'2
Thao luan va bai tap giaovande | _ Hop téc, thao | CLO2.2 Al:3
thaO |uan luén vOi cac CLO2.3 A2.1
CLO3.1




-ChoHV ty | bantrong16p | CLO3.2
trinh bay bai | dé hoan thanh
tap, GV chira | bai tap.
bai, - Gui bai tap
- Tong két lén LMS.
kién thuc
Chuong 3
- Tim kiém tai
liéu lién quan.
- Hop téc, thao
luan véi cac cLoil
. CLO2.1 All
i | bantrong Iop ¢ 022 | A12
Tiéu luan dehoan thanh | cLO23 | AL3
do an CLO3.1 A2.1
- Guri bai tiéu | CL0O3:2
luan 1én
LMS.
Nghe va o
5 Bé&o céo tiéu luan cham tiéu Hoc Y!en bdo | cLoal A2.1
luan cdo tiéu luan | CLO4.2

8. Nhiém vu cia nguwoi hoc:
- Hoc vién c6 trach nhiém hoan thanh ddy di ho so hoc phan theo yéu cau cua giang vién
va giri cho giang vién dung han qua hé théng LMS.
- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang vién
cung cap qua hé thong LMS.
9. Ngay phé duyét: 05/8/2022
10. Cép phé duyét:
P. HIEU TRUONG
TRUONG SU PHAM

TRUONG KHOA

TOAN HOC GIANG VIEN
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CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phic

TRUONG PAI HOC VINH
TRUONG SU PHAM

DPE CUONG HQC PHAN CHI TIET
Tén hoc phan: PAI SO PONG DIEU
(Danh cho hec vién cao hgc nganh Toan ter tir khoa 30)

1. Théng tin téng quat
1.1. Théng tin vé gigng vién

Giang vién 1:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Céac hudng nghién cau chinh:

Giang vién 2:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Cac hudng nghién ctru chinh:

Giang vién 3:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Céac huong nghién cau chinh:

Pao Thi Thanh Ha

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
dttha@vinhuni.edu.vn

Pai s6 giao hoan

Thiéu Pinh Phong

Tién si

Truong Pai hoc Vinh

182 L& Duan, Thanh phé Vinh, Tinh Nghé An
phongdt@vinhuni.edu.vn

Pai s6 giao hoan, Hinh hoc dai s6.

Nguyén Thi Hong Loan

Pho gido su, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc Vinh
182 L& Duan, Thanh phé Vinh, Tinh Nghé An
loannth@vinhuni.edu.vn

Pai sb giao hoan.

1.2. Thong tin vé hec phan

- Tén hoc phan (tiéng Viét): PAI SO PONG PIEU
(tiéng Anh): Homological Algebra

- M4 s6 hoc phan: M.ALG302

- Thugc CTDT nganh: Toan

- Thudc khéi kién thic/ky ning:
[ Kién thic co ban
W Kién thirc co s nganh
[0 Kién thirc nganh

[0 Hoc phan chuyén vé k§ nang chung
O Kién thic khac

- Thudc loai hoc phan: O Batbugc E Tu chon

-S4 tin chi: 3
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+ S6 tiét ly thuyét: 30
+ Sb tiét bai tap: 15
+ S6 tiét ty hoc: 90
- bidu kién dang ky hoc: ,
+ Hoc phan tién quyeét: M2 so:
+ Hoc phan hoc trudc: , M4 sb:
- Y&u cau cua hoc phan: ‘Thuc hién theo Quy ché dao tao cia Truong Pai hoc Vinh.,
- Khoa phu trach hoc phan: Khoa Toan — Truong Su pham — Truong DH Vinh
bién thoai: Email: khoatoan@vinhuni.edu.vn

2. Md ta hoc phan

Hoc phan Pai s6 déng diéu la hoc phan tu chon danh cho hoc vién cao hoc nganh Toan.
Dai s6 dong diéu 1a mot linh vuc kha méi mé caa toan hoc thudc vé dai sb triru twong. Dai
s6 dong diéu xuat hién vao khoang nam 1950. Su phét trién cia Pai s6 dong diéu gan lién
v6i Ly thuyét Pham tri — Ham tir. Pai s6 dong diéu nghién ciru cac ham tir dong didu va
c4c Cau truc dai s6 ma chung doi hoi. Hoc phan trang bi cho hoc vién nhiing kién thirc co
s& va chuyén sau vé cac ham tir quan trong caa Pai s6 dong diéu d6 1a cac ham tir Tenxo,
Hom, Tor va Ext. Trong d9, cac ham tr Hom va Tenxo 1a cac ham tir nira khap; Con céc
ham tir Ext va Tor 1a cac ham tir dan xuét twong Gmg duoc xay dung dé do muc d6 ma céc
ham tir Hom va Tenxo di chéch so véi mot ham tir khop. Ngoai ra hoc phan trang bi cho
hoc vién nhitng kién thic vé chiéu dong diéu, 1a mot khéi niém quan trong trong Iy thuyét
chiéu cua vanh Noether va n6 c6 anh huong trong Dai s giao hoan.

3. Muc tiéu hoc phan

Sau khi hoc xong hoc phan nay, hoc vién nim duoc cac khai niém va cac tinh chat co
ban caa pham tru, ham tir, pham tru cac phirc, cac ham tir Tenxo, ham tir Hom, ham tir Tor,
ham tir Ext. Van dung cac kién thac co ban vé Dai s6 dong diéu dé giai cac bai tap lién
quan, cu thé 13 tinh toan dugc dong diéu, Ext, Tor va chiéu dong diéu.

4. Chuén dau ra hoc phin, phwong phap day hoc, phwong phap danh gia

4.1. Anh xg chudn dau ra hgc phan véi chudn dau ra chwong trinh dao tao SP Toan

CBbR Anh xa véi chuan dau ra chwong trinh dao tao (PLO)

hec phan | PLO1.1 PLO1.2 PLO2.1 PLO3.1 PLO3.2
1.1.1 1.2.1 2.1.1 3.1.1 3.2.1 3.2.2

CLO1.1 v

CLO1.2 v

CLO2.1 v

CLO3.1 v

CLO3.2 v




CLO3.3

v

4.2. Ngi dung chudn dau ra, phwong phdp day hoc, phwong phdp dinh gid hoc phan

CPR | TDNL Phuong
hoc | CDR M6 ta CDR hoc phin Phuong phap |} < danh
phan hgc : day hoc i4
(CLO) | phan g
L . .. |Thuyét trinh,
Van dung cac kién thiac co ban vé dal VA y; . i |Thi Te lua
CLOLL| K& | g oa _x i oo an dap got | T uan,
so dong dicéu de giai cac bai tap lién mé, V& bai tap
quan. Hudng dan tu
hoc
Phan tich dugc cac kién thiac vé pham [Thuyét trinh, wélu-rllig:zan’
trl va ham tir trong moi tuong quan va [Van dap goi mon hoc
CLO1.2| K4 |thong nhat véi cac kién thie da hoc hoc |ma, PO
YA N , ] x Két qua thao
nhu Pai so dai cuong, DPai so giao hoan [Huéng dan tu luan
hoc :
Thanh thao k§ nang danh gia mot s6 két ThEJyet Ermh’ Tl?u lugn
ua vé pham trd va ham tir d&é &p dung Thao luan, mon hoc,
cLo2.1| s4 |4 NG e A A "2 |Giao vachita |Két qua thao
trinh bay cho mot so6 doi tuong cu thé | .. , . .
. L A Y bai tap luan
trong Pai s6 dong diéu.
Thanh thao k¥ nang tw duy doc lap va Giao van dé tu ;‘gﬁ :]li)acn
cLo3 1!l A4 Ky nang tim klenj ta] I|,¢u I|erl qu\a_m_:[u hoc Két qué thio
nguon internet hoac tir cac nguon tai liéu luan
khac trong nghién ctu dai so. Vo bii tap
GV giao van de(Tieu luan
thao luan, hoc |mén hoc,
Thanh thao ky nang lam viéc nhém |[vién tham gia |Nop két qua
CLO3.2| A4 N Sz . LA on A
trong nghién ctru dai so. thao luan trén |thao I’uan Ién
dién dan EL  |hé thong
cua hoc phan  [LMS
V6 bai tap,
Thanh thao ky nang bao cao ket qua |Giao van dé tu |Ticu luan
CLO3.3| A4 |nghién ctu, k§ nang trinh bay cic van |hoc hogc bai  |mén hoc
ban khoa hoc trong Dai so dong dicu  [tap hoac thi tu
luan
5. Panh gia hoc tap va cac bg tiéu chi danh gia
5.1. Danh gia hoc tap
Coéng cu o 1A
Bai danh | . | cpr | Tylé
MY | Hinh thire danh gid va leu hd so | dénh . | cho | TYIE
gia . hoc phan

gia

bai




danh cho
gia hoc
phan
Al. Panh gia thwong xuyén 50%
All Chuyén can, thai do hoc tap 10% 10%
CLO1.1 6%
CLO1.2 6%
Bai tap vé nha (V& bai tap, scan luu A CLO2.1 2%
Al2 an hé thénd El . Rubric
trén h¢ thong Elearning) CLO31 204 20%
CLO3.2 2%
CLO3.3 2%
CLO1.1 6%
CLO1.2 6%
AR (AR o 2 1an A CLO2.1 2%
AL3 'I;]Ilao Illéeim (ngp san pham 1én h¢ Rubric 150
thong Elearning) CLO3.1 204
CLO3.2 2%
CLO3.3 2%
A2. Panh gia cudi ki (chon A2.1 hoiic A2.2) 50%
CLOl11l | 15%
CLOl1.2 | 15%
CLO2.1 5%
A21 Thi tu luan (Trung tdam PBCL) Dap an 50%
CLO3.1 5%
CLO3.2 5%
CLO3.3 5%
Hoac 1am bai tiéu luan (scan luu CLO1.1 | 15% | 50%
trén hé thong Elearning) .
Rubric | CLO1.2 15%
A2.2
CLO2.1 5%




CLO3.1 5%
CLO3.2 5%
CLO3.3 5%
Cong thire tinh diém hoc phan: (A1.1*2+A1.2*2+ A1.3+A2*5)/10
5.2. C&c bg tiéu chi danh gia
Rubric I cho bai danh gia Al.1, Al1.2, A2.1
Tiéu chi Mitc do (theo thang diém)
10.0-9.0 8.5-8.0 7.5-7.0 6.5-6.0
Hoan |Hoan thanhtatca |Hoanthanhtitca |Hoanthanhtitca [Khong hoan thanh hét
thanh | bai tap thuc bai tap thuc bai tap thuc hanh  (cac bai thuc hanh/bai
bai | hanh/bai kiém tra | hanh/bai kiém tra | /bai kiém tra dat  |kiém tra, hofic tong
tap/kiem | dat trén 90% noi dat 80-90% noi trén 70%-79% ndi [cac bai chi dat dudi
tra dung yéu cau, trinh | dung yéu cau, trinh | dung yéu cau, trinh [70% yéu cau, hoic
(10 bay rd rang, ndi bay d& hiéu, noi bay c6 thé hiéu, ndi ftrinh bay khong ding
di ém) dung Xuét sic. dung tdt. dung dat yéu cAu. qui dinh, hoac noi
dung khong ding yéu
cau.
TONG PIEM: /10 (BANG CHlt: vvveeerrnneeerennneenennnns )
Rubric 2 cho bai danh gia A1.3
Tiéu chi danh | 10-9 diém 8 -7 diém 6 — 5 diém 4 -0 diém
gia
Tinh chidong | Thé hién vai tro | Thé hién duoc cac | C6 cb gang thé | Tir chdi co hoi,

da dang trong
nhom

vai tro trong n
mot cach co
qua

hém
hiéu
nhém

hién nhiéu hon
mot vai tro trong

yéu cau thé hién
vai tro trong
nhom

Tinh than trach
nhiém

Hoan thanh tot
tat ca cac nhiém
vu dugc giao

Hoan thanh tét

sb nhiém vu dugc

giao

mot

thanh

Co6 mot vai nhiém
vu khbng hoan

Chi hoan thanh
nh[ém vu han
ché

Su dong gop dé | -Tham gia day | -Tham gia day du | -Tham gia khong | -Tham gia khong
dat muc tiéu | du céc cudc hop | cac cudc hop nhém | ddy du cac cudc | day du cac cudc
chung caa | nhom -Tich cuc c6 nhitng | hgp nhém hop nhém
nhom -Tich cuc c6 |y kién dong giop | - It co gop ¥ dé | - it co gop y dé
nhitng y kién | vao muc tiéu XUt XUt
dong gidp vao | - Tuan tha céc cam | - Hiéu duoc cam | - Khéng tuan tha
muc tiéu két thuc hién muc | két thuc hién muc | cam két thuc
- C6 cac dé xuat, | tiéu nhém tiéu nhom hién muc tiéu
séng kién dé nhom
thuc hién muc
tiéu nhém
Sy phédi hop véi | - Cha dong tao | - Trao ddi va chap | - Tham gia chwa | - Thu dong trong
céc thanh vién | ra sy tuong tac | nhan cac y twong | tich cuc trao ddi, | viéc twong tac
trong nhom tich cuc trong thuc hién | khd chap nhan cac | véi cac thanh
y tudng trong thyuc | vién




Tiéu chi danh
gia

10 — 9 diém

8 — 7 diém

6 — 5 diém

4 — 0 diém

- Trao d6i va
chap nhan cac y
tudong trong
thuc hién nhiém
Vu V§i cac thanh
vién

- Phéi hop thuc

nhiém vu Vv&i cac
thanh vién

- Phéi hop thuc hién
tdt nhiém vu

- CoOn bi dong, phu
thugc trong str dung

hién nhiém vu voi
cac thanh vién

- Con bi dong, phu
thuoc trong su
dung cac phuong
thac lam viéc
nhém

- Co trao doi y
kién nhung thé
hién tiép nhan va
chia s¢ théng tin
han ché

hién tdt nhiém
Vu

- Chu dong két
ndi, sir dung cac
phuong  thtc
lam viéc nhom

cac phuong thuc
lam viéc nhom

6. Tai liéu hoc tap
6.1. Tai li¢u chinh:

[1]. Sze - Tsen Hu, Nhdp mén Dai sé dong diéu, Ban dich tiéng Viét, 1973.
[2]. Charles A. Weibel, An introduction to homological algebra, Cambridge
University Press, 1994,

6.2. Tai liéu tham khao:

[3]. Ngd Thic Lanh, Gido trinh sau Dai hoc, Nha xuit ban Giéo duc, 1982.

[4]. M. Brodmann and R. Y. Sharp, Local cohomology: “an algebraic introduction
with geometric applications™, Cambridge University Press, 1998.

[5]. D. G. Northcott, An introduction to homological algebra, Cambridge at the
university press, 1960.

[6]. Joseph J. Rotman, An introduction to homological algebra, Academic press
New York — San Francisco — London, 1979.

6.3. Website

[7]. https://mathcs.clarku.edu/~djoyce/ma225/algebra.pdf
[8].https://research-repository.st-
ndrews.ac.uk/bitstream/handle/10023/12643/ModuleTheory CCBY .pdf?sequence=7&is

Allowed=y
7. Ké hoach day hoc

Ly thuyét, bai tap:

y Pia A A 2 CbR ..
So " g Yéu cau SV chuan
tidt Noi dung diem/Hinh bi hoc 5:1'1
thuc to : phan
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chac day h
hoc gia
CHUONG 1. PHAM - Nghe bai giang EL,
TRU VA HAM TU ghi chép bai.
1.1. Khéi niém pham - Boc bai giang trong
tru va ham tie - Chuanbj | gido trinh.
1.1.1. Dinh nghiia pham | bai giang - Thuc hién yéu cau
tri) EL, da giao trén LMS
N . .z | - Thuyét - Thao luan trén CLO1.1 ALl
1.1.2. Ham tu hiép bien h v : = AL3
X trinh, van : CLO2.1
1.1.3. Ham t&r phan ) N ) LMS A2.1
bién dap goi mo, |- Lam bai tap tap CLO3.3 D9
e ~ .
Ph . - Huong dan | dugc giao
1,.1.4. am tru cong tir hoc - Poc thém [7] [8].
tinh
1.2. Ham tir Hom va
ham tir tenxo
1.2.1. Ham tir Hom
1.2.2. Ham tr tenxo - Nghe bai giang EL,
13. Pham tri cac|_ cpuanb; ghi chep‘x‘ba.lq.
phirc bai giang - Doc bai giang trong
1.3.1. Khéi niém vé EL, giao trinh. ‘
pham tru cac phuac - Thuyét ;TNThT'IC h|¢:n ﬁljl cat CLO1.1 21';
132 Cacphéptoan | trinh, vin | 42 8120 ren LMS cLo21 |
A .. . |-Thdo luan trén A21
trén cac phtrc dap goi mo, CLO3.3 A2
, ~ LMS. '
1.4. Ham tir Khép - Hudng dan oA oA
. h - Lam bai tdp tap
141 Hamtikhop | twrhoc o of
_ _ uQcC glao
trai khop phai - Poc thém [7] [8].
1.4.2  Ham tu khop
Bai tip - Rabai tap | - Tim kiém tai liéu
Noi dung thao luin: | - Cho HV tu | lién quan.
Phan tich cac kién thac | trinh bay bai | - Hop téc, thao luan | C-O11
vé ham ta Hom, ham tur | tap, GV vé4i cac ban trong 16 CLOL2 | ALl
: o hp i | g b b‘g- P lcLost | A12
tenxo, pham tru céc|cC u;a al’; Ae oan thanh bai CLO32 | AL3
phirc, ham ti khép -Tong ket | tap.
kien thac - Gui bai tap Ién
Chuong 1 LMS.




CHUONG 2. - Nghe bai giang EL,
MODUN XA ANH VA ghi chép bai.
MOPUN NOI XA - Boc bai giang trong
2.1. Médun xa &anh giao trinh.
21.1. Dinh nghia - Thuc hién yéu cau
modun xa anh da giao trén LMS
2.1.2. Diﬁh Iy dic - Thao lugn trén
trung ciia mddun xa - Chuan bj LMS' o
q bai giang - Lam bai tap tap
anh EL, dugc giao
2.1.3. Céc tinh chit caa | - Thuyét | ~Pocthem [71I8] 1 o7 4 21':
modun xa anh trinh, van CLO2.1 A2 1
dap goi mo cLoss |
2.2.2.1. Médun ndi xa | - Huong dan
2.2.1. Dinh nghia tu hoc
modun noi Xa
2.2.2. Dinh 1y dac
trung cia modun noi
Xa
2.2.3. Céc tinh chét cia
modun noi Xa
Bai tip - Rabai tap | - Tim kiém tai liéu
Noi dung thao luin: | - Cho HV tu | lién quan.
Phan tich cac kién thac | trinh bay bai | - Hop téc, thao luan | C-O1L
vé modun xa anh va|tap, GV v&i cac ban trong 16p CcLOL2 | ALL
_ , T ) , CLO3.1 | Al.2
modun ndi Xa, hai modun Chl]ia bal,, dé hoan thanh bai cLO32 | AL3
nay dac trung cho tinh | - Tong két | tép.
khop caa ham tir kién thirc - Guri bai tap I1én
Hom Chuong 2 LMS.




CHUONG I11. - Nghe bai giang EL,
PONG PIEU ghi chép bai.
3.1. Ham tir dong q - Doc bai giang trong
didu - Chuanbi | giao trinh.
3.1.1. Khai niem ham | P4 91"9 |- Thyc hién yéu ciu
tir ddng didu _E'T';]uyét GgaorinIMS |y
3.1.2. Bang cau ndi Ny - Thio lugn trén T AL3
) - trinh, van | | ps. CLO2.1
3.1.3. Tinh ty nhién d4p 201 M6, | - 1 am bii 130 13 cLoza | P21
cua ddng cAu nbi - Huéng di am battap fap A2.2
o uong dan | qygc giao
3.1.4.7 Phefp dich tu hoC “Poc thém [7] [8].
chuyén dong luan
3.1.5. Mot s6 b6 dé co
ban
3.2. Ham tir dan xuat - Nghe bai giang EL,
3.2.1. Pinh ly so sanh ghi chép bai.
3.2.2. Ham tir dan xuit | - Chuanbj |- Poc bai giang trong
trai bai giang giao trinh. ‘
EL, - Thyc hién yéu cau
3.2.3. Ham tir dan xuét | - Thuyét da giao trén LMS cLovy | A
phai trinh, van | - Thao luan trén CLO2.1 2;?
dap goi mo, | LMS. cLo33 | =
3.3. Ham tir Ext - Huéng dan | - Lam bai tip tap haz
3.3.1. Dinh nghia ham | ty hoc duoc giao
tir Ext - Boc thém [7] [8].
3.3.2. C4c tinh chat co
ban
3.4. Ham ti Tor - Chuanbi |- Nghe bai giang EL,
bai giang ghi chép bai.
3.4.1. Binh nghia ham EL, - Poc bai ging trong
ta Tor - Thuyét gido trinh. cLoia |+
3.4.2. Cactinhchatco | trinh, vin |- Thuc hiényéuciu | CLO2.1 22?
ban dap goi mo, | da giao trén LMS CLO3.3 Ny
- Huéng dan | - Thao luan trén
tu hoc LMS.




- Lam bai tap tap
duoc giao
- Poc thém [7] [8].

- Tim kiém tai liéu

Bai tap - Ra bai tap
Néi dung thao ludn: V€ | _ Cho HV tu | €N quan.
ham tir dong diéu, dua | trinh bay bai | - Hop tac, thao lugn | CLOL.
ra céc vi du vé day tap, GV voi cdc ban trong lop gtgzi 21';
r vl ik cAe A o b dé hoan thanh bai - -
ph‘u’c va tinh cac dong Chu;a bal,A " cLo32 | AL3
diéu thi 0, 1, 2 cua -Tongket | %P
chiing kién thac - Gri bai tap 1én
Chuong 3 LMS.
CHUONG 1V: CHIEU - Nghe bai giang EL,
PONG PIEU ghi chép bai.
- Poc bai giang trong
4.1. Chiéu xa anh . . | gio trinh.
o N - Chuan bi s
4.1.1. Khai niém chiéu . .. - Thuc hién yéu cau
7 bai giang .. A
xa anh EL da giao trén LMS
4.1.2. Cac tinh chét vé L - Thao luan trén Al1l
o - Thuyet CLO1.1
chiéu xa anh . p LMS. Al.3
4.2 Chidu néi trinh, van Lim bii 30 4 CLO2.1 A2 1
L. 1€u Nnol1 xa - Lam ba1l ta a .
A dap goi mo, P P CLO3.3
4.2.1. Khai niém chiéu | duoc giao A2.2
. - Hudéng dan A
ndi xa - Poc thém [7] [8].
£ A tu hoc
4.2.2. C4c tinh chat vé
chiéu noi xa
4.3. Chiéu phang
4.3.1. Khai niém chiéu
phang
4.3.2. Cac tinh chit vé |- Chuanbi |- Nghe bai giang EL,
chiéu phang bai giang ghi chép bai.
4.4. Chiéu toan thé EL, - Poc bai giang trong
4.4.1. Khai niém chiéu | - Thuyét gido trinh. CLO1.1 21';
toan thé trinh, van | - Thuc hiényéu cau | CLO2.1 A2.1
4.4.2. Dinh ly dac trung | dap goi mo, | di giao trén LMS CLO3.3 A2. )
vé chiéu toan thé - Huéng dan | - Thao luan trén
4.5. Chiéu Tor tw hoc LMS.
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4.5.1. Khai niém chiéu - Lam bai tp tap
Tor duoc giao
4.5.2. Dinh 1y vé mbi - Poc thém [7] [8].
lién hé giira chiéu Tor va
chiéu toan thé
-Rabaitap |- Tim kiém tai liéu
- Cho HV tu | lién quan.
Bai tap trinh bay bai | - Hop téc, thao luan | CHO%1
A re , CLO2.1 | Al1
tap, GV véi cac ban trong 16p
Ngi dung thao lugn: V& | chira bai dé hoan thanh bai CLOs1 ) Al2
,o.l‘ un‘g aq uan: Ve |cC u:a al,, € hoan thanh bai CLO32 | AL3
chiéu dong dicu - Tong ket | tap.
kién thirc - Guri bai tap 1én
Chuong 4 LMS.
e Téng kétlai | On tap toan bo noi
Bai tap ., 1 . A2.1
A X cacvandé | dung hoc phan CLO3.3
On tap hoc phan o . A2.2
ve ly thuyet

8. Nhiém vu cia nguwoi hoc:

- Hoc vién c6 trach nhiém hoan thanh ddy di ho so hoc phan theo yéu cau cua giang vién
va giri cho giang vién dung han qua hé théng LMS.

- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang vién
cung cap qua hé thong LMS.

9. Ngay phé duyét: 05/8/2022

10. Cap phé duyét:

P. HIEU TRUONG TRUONG KHOA

TRUONG SU PHAM TOAN HQC GIANG VIEN
/ \)VUV
PGS.TS Tran Vii Tai PGS.TS. Nguyén Thi Hong Loan TS. Pao Thi Thanh Ha
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TRUONG PAI HQC VINH CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG SU PHAM Poc 1ap - Tw do - Hanh phuc

DPE CUONG HQOC PHAN CHI TIET
Tén hoc phan: NUANHOM SO
(Danh cho hec vién cao hgoc chuyén nganh Dai so va ly thuyet so tir khoé 30)

1. Théng tin téng quat
1.1. Théng tin vé gigng vién

Giang vién 1:

Ho va tén: Nguyén Thi Hong Loan

Chuc Gjanh, hoc ham, hoc vi: Pho gido su, Tién si

Dia diém lam viéc: Khoa Toénq, Truong Su pham, Truong Bai hoc Vinh
bia chi: 182 L& Duan, Thanh pho6 Vinh, Tinh Nghé An
Email: Ioanngh@vinhuni.edu.vn

Céac hudng nghién cau chinh: Dai so giao hoan.

Giang vién 2:

Ho va tén: Thjéu Dinh Phong

Chuec qlanh, hoc ham, hoc vi: Tién si

Dia diém lam viéc: Truong bai hoc Vinh

bia chi: 182 L& Duan, Thanh pho6 Vinh, Tinh Nghé An
Email: phongdt@vinhuni.edu.vn

Cac hudng nghién ctu chinh: Pai s6 giao hoan, Hinh hoc dai so.

Giang vién 3:

Ho va tén: Pao Thi Thanh’ Ha

Chuc Qanh, hoc ham, hoc vi: Giang vién, Tién si

Dbia diém lam viéc: Khoa Toén, Truong Su pham, Truong Dai hoc Vinh
bia chi: 182 L& Duan, Thanh pho6 Vinh, Tinh Nghé An
Email: hadtt@vinhuni.edu.vn

Céc huéng nghién cau chinh:  Dai s6 giao hoan
1.2. Théng tin vé heoc phan

- Tén hoc phan (tiéng Viét): Nira nhom soé
(tiéng Anh): Numerical Semigroup

- M4 s6 hoc phan: M.ALG303

- Thudéc CTDT thac si chuyén nganh: Dai sé va ly thuyét s6

- Thudc khéi kién thirc/ky nang:
CKién thirc co ban O Hoc phan chuyén vé k§ nang chung
[ Kién thirc co s nganh O Kién thtc khac
M Kién thuc nganh

- Thudc loai hoc phan: O Batbuoc E Ty chon



mailto:loannth@vinhuni.edu.vn
mailto:phongdt@vinhuni.edu.vn
mailto:hadtt@vinhuni.edu.vn

- S6 tin chi: 3
+ S6 tiét Iy thuyét: 28
+ S6 tiét bai tap: 7
+ S6 tiét thuc hién d6 4n, du 4n (bai tiéu luan): 10
+ S6 tiét tu hoc: 90
- bidu kién dang ky hoc: ,
+ Hoc phan tién quyeét: M2 so:
+ Hqc phan hoc trgéc: Dai sb hién dai , M4 sb:
- Yéu cau cua hoc phan: ‘Thuc hién theo Quy ché dao tao ctua Truong Pai hoc Vinh,
- Khoa phu trach hoc phan: Khoa Toan — Truong Su pham — Truong DH Vinh
bién thoai: Email: khoatoan@vinhuni.edu.vn

2. M6 ta hoc phan

Nira nhom s6 13 mot vi nhom con ctia vi nhém cong céac sd tu nhién N sao cho phan bu
ctia nd trong N 12 mot tap hop hitu han. Nghién ctru mot nira nhom s ddng nghia véi viée
nghién ciru tap cac nghiém nguyén khong am ciia mot hé phuong trinh tuyén tinh khong
thuan nhat voi cac hé sé nguyén duong. Do do, ddy 13 mot van dé c6 dién va di thu hat
dugc sy nghién ctiru cia kha nhiéu nha toan hoc vao dau thé ky 19, dic biét trong d6 1a hai
nha toan hoc Frobenius va Sylverster. Theo hudng nay c6 hai bat bién dong vai trd quan
trong trong nira nhom sb d6 14 s6 Frobenious Va giong. Trong nhitng nim cta nira cudi thé
ky 20, ntra nhém sd tiép tuc duge cac nha toan hoc quan tdm nghién ciru trd lai nho nhiing
tmg dung ctia n6 trong Hinh hoc Pai s6 va Pai s giao hoan. Nhd nhitng nghién ctru nay
mdt sd bat bién khac trong nra nhoém s6 nhu: béi, chiéu nhung, bac ky di, conductor, tap
Apéry, sé gid Frobenious va kiéu d3 duoc dua ra.

Noi dung cua hoc phan nay gdm 3 chuong. Chuong 1: Nira nhom sb va mot sb bat bién,
Chuong 2: Nira nhém s voi chiéu nhing cuc dai, Chuong 3: Nira nhom s6 ddi xung.
3. Muc tiéu hoc phan

Sau khi hoc xong hoc phan nay, hoc vién nam dugc kién thic co ban sau day ciia Nia
nhém s6 va van dung chiing mot cach thanh thao cac dé giai cac bai tap lién quan:

- Khai niém nira nhom sb va mot so bat bién trong nira nhom sé nhu: béi, chiéu nhiing,
bdc ky di, conductor, tdp Apéry, s6 Frobenious, sé gid Frobenious, giong va kiéu.

- Nira nhém s6 véi chiéu nhung tbi dai, dac biét 12 hai 16p ntra nhom s6 v6i chiéu nhung
tdi dai duogc quan tam nhiéu nhét 13 nira nhom c6 tinh chat Arf va nira nhom sé bao hoa.

- Ntra nhém s6 dbi xtg va tmg dung dé nghién ctru vanh Gorenstein.

Hoc phan nay ciing gitp hoc vién phét trién cic k§ ning suy luan, phan tich va giai
quyét van dé trong dai s6.
4. Chuan diu ra hoc phan, phwong phap day hoc, phwong phip dinh gia
4.1. Anh xg chudn ddu ra hgc phan véi chudn dau ra chwong trinh déo tao
CBbR Anh xa véi chuin dau ra chwong trinh dao tao (PLO)
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hoc
phan

PLO1.2

PLO2.1 PLO2.2 PLO3.2

PLO4.1

PLO4.2

121

211 | 212 2.2.2 3.2.1

3.2.2

41.2

421

CLO1l.1

CLO2.1

CLO2.2

CLO2.3

CLO3.1

CLO3.2

CLO4.1

CLOA4.2

v

4.2. Ngi dung chudn dau ra, phwong phdp day hoc, phwong phdp dinh gid hoc phan

CPR | TDNL Phrong
hoc | CBR M6 ti CPR hoc phin Phuong phap | p o danh
phan hgc day hoc i4
(CLO) | phin g
. Thuyét trinh,
Phan tich duoc cac kien thic co ban cualv/an dap goi .
L g oa ‘ s : © Vo bai tap
CLO1.1| K4 INwganhom sb dé van dung vao nghién |mg, N Tiéu luan
ctu va giang day Dai sé. ﬁlv(z:ong dan tu '
0
q Thuyét trinh, Tidu luan
Thanh thao k§ nang phan tich, tong hop |Van dap goi A
N ./ A A A X . ) Thao Iuan
CLO2.1| S4 |va danh gid mot so van dé trong ly|mo, N
P LT Z \ x Vo bai tap
thuyeét nira nhom so. Hudng dan ty
hoc
Thanh thao k¥ nang nghién ctu phat TfluyeF mnh’ 2 A
ST PR A \ Van dap goi  |Tiéu luan,
CLO22| g4 |trién, doi mai, stir dung cong cu phu hop mé Thao 1uan
' trong hoat dong nghién ciu Ntra nhom | | ', x :
sé Hudng dan tu
' hoc
Thuyét trinh, N
Thanh thao k§ nang huéng dan, truyén [Van dap goi tl\kllzg :<ue;ana
CLO2.3| S4 |dat tri thac dya trén nghién ctru, thao |ma, L
o P N o . p J , x nhom
luan cac van dé cua nira nhom so. Hudng dan tu
hoc
GV giao van dé ’
thao luan, hoc |Nop két qua
Thanh thao k§ nang lam viéc nhdém |vién tham gia |thao luan
CLO3.1| A4 R 2, .z . o ion .
trong hoat dong nghién curu Pai so. thao luan trén |nhom
dién dan EL
cua hoc phan
\ o . .. |Giao van dé ty |Tiéu luan,
CLO32| A4 |Thanh thao k ndng bdo cdo k&t QUA ) oqc pai ™ v/ bai tap
nghién cuu, ky nang trinh bay cac van tap




SO

ban khoa hoc thudc linh vuc Nura nhom

Thiét ké céc hoat dong nghién ctu khoa
hoc trén co so ap dung céc kién thac, ky

GV giao van dé

CLO41| C5 """ : N ey Tiéu luan
nang va phuong phap nghién ctru trong |nghién ctu
Nua nhom so.
Trién khai cac hoat dong nghién cau o
cLO42| 5 khpa hc_zc tfen c0 SO ap dung, cac k!ejn GV_gIaO van de Tidu luan
thirc, ky ndng va phuong phap nghién |nghién cau
ctru trong Pai so.
5. Panh gia hoc tap va cac bg tiéu chi danh gia
5.1. Danh gia hoc tap
TyIg | Ty1e
Cong cu cho
Bai danh A : DR ‘-
al i:“ Hinh thiic danh gid v lwu hd so | danh | (; ba | bai | cho
J gia | PPN gann | hec
gia phan
Al. Panh gia thwong xuyén 50%
Al.1 Chuyén can, thai do hoc tap 10% | 10%
CLO1.1 10%
Bai tap vé nha
, .| CcLO21 | 2%
Al2 (vo bai tap, scan luu trén hé thong Rubric 15%
Elearning) 3%
CLO3.2
CLO2.1 3%
Thao luan CLO22 | 2%
Al3 AR o4 20 181 ha tha Rubric 15%
(nop san pham Ién hé thong CLO23 3%
Elearning)
CLO3.1 3%
A2. Panh gia cudi ki (chon A2.1 hoiic A2.2) 50%
CLO1.1 15%
Tiéu luan CLO2.1 | 5%
) Rubric 50%
A2.1 (scan Iuu trén hé thong Elearning) CLO2.2 5%
CLO3.2 5%




CLO4.1 | 10%

CLO4.2 | 10%

Cong thire tinh diém hoc phan: (A1.1*2+A1.2*1 5+ A1.3*1,5+A2.1*5)/10

5.2. Cac b tiéu chi danh gia
5.2.1. B0 tiéu chi danh gia hoc tap thuong xuyén:
5.2.2. B tiéu chi danh gia cudi ky
6. Tai liéu hoc tap

6.1. Giao trinh chinh:
[1]. J.C. Rosales, P.A. Garcia- Sanchez (2009), Numerical semigroups, Development in
mathematics, Vol. 20, Springer.

6.2. Tai liéu tham khao:
[2]. Luong Ngoc Nhat (2017), Mét sé bdt bién ciia nita nhém sé, Luan van thac si toan
hoc, Truong Pai hoc Vinh..
[3]. Luong Dinh Trung (2017), Nita nhém sé véi chiéu nhiing téi dai, Luan van thac si
todn hoc, Truong Pai hoc Vinh.
[4]. Phan Vin Anh (2017), Nita nhém sé déi xirng va vanh Gorenstein, Luan vin thac si
todn hoc, Truong Pai hoc Vinh.
7. Ké hoach day hoc

o Hinh thirc Véu ciu sinh via CbR Bai
>0 Noi dung to chirc eu cau 3Inn vien hoce danh
tiet chuan bi hin .
day hec p gia
- Nghe bai giang
, EL, ghi chép bai.
CHUONG 1. NUA . J N p
, « -« - |- Chuanbibai |-Doc bai giang
NHOM SO VA MOT | . .
o . giang EL, trong giéo trinh.
SO BAT BIEN L o
: o - Thuyét trinh, | - Thyuc hién yéu ALl
1.1. Nua nhom so L ) o A CLO1.1 :
A | van dap goi cau da giao trén Al2
4 111 Khai niém nta| CLO2.1 '
- mo, LMS AL3
nhom so . x o
o - Huéng dan ty | - Thao luan trén A21
1.1.2. SO bo1
N ) hoc LMS.
1.1.3. Chiéu nhiing o
- Lam bai tap tap
duoc giao
- Boc thém [2].
1.2. S6 Frobenius va . _ CLO1l1
° - Chuén bi bai | - Nghe bai giang ALl
4 | giong 3 oo 7 | CLO21 f a1
. , giang EL, EL, ghi chep bai.
1.2.1. SO Frobenius Al3




1.2.2. Gidng - Thuyét trinh, | - Doc bai giang A2.1
1.2.3. S6 gia Frobenius | vin dap goi trong gio trinh.
1.2.4. Mot s6 vi du ma, - Thyc hién yéu
- Hudng dan ty | cau d3 giao trén
hoc LMS
- Thao luan trén
LMS.
- Lam bai tap tap
dugc giao
- Boc thém [2].
- Ra bai tap,
giao van dé - Tim kiém tai
thao luan. liu lién quan. CLOLL
- Cho HV tu - Hop tac, thao cLo21 | ALl
o trinh bay bai ludn véi cac ban CLO22 | A1.2
Thao ludn va bai tap . .
tap, GV chira | trong 16p d¢ hoan | CLO2.3 | Al.3
bai, thanh bai tap. CLO3.1 | A21
- Téng két kién | - Gui bai tap len | CLO3:2
thac Chuong 1 | LMS.
CHUONG 2. NUA - Nghe bai giang
NHOM SO VOI EL, ghi chép bai.
CHIEU NHUNG TOI - Poc bai giang
DAI - Chuén bi bai | trong giao trinh.
2.1. Ntra nhom sb voi giang EL, - Thyc hién yéu
chi€u nhung t61 dai - Thuyét trinh, | Cau da giao trén
2.1.1. Tap Apery van de goi LMS Lot 21;
. ¥ CLO2.1
2.1.2. S6 gia Frobenius | mg, - Thao luan trén Al3
va kiéu - Hu6ng dan ty | LMS. A21
2.1.3. Dinh nghia nira | hoc - Lam bai tap tap
nhom sé co chiéu duoc giao
nhing t0i dai - Doc thém [2].
2.1.4. Mot soO vi du
2.2. Mot s ’déc tfun%v  Chuén bj bai - Nghe-béi,giérfg CLOL1l | A11
cﬁa‘ nua nhorrn sO ¢o gidng EL, EL, ghichépbai. | CLO21 | A12
chiéu nhung to61 dai Al3




2.2.1 Pac trung qua tap
Apéry

2.2.2. Bic trung qua sd
Frobenius, gidng va

kiéu

- Thuyét trinh,
van dap goi
mo,

- Huéng dan ty
hoc

- Poc bai giang
trong giao trinh.

- Thuc hién yéu
cau di giao trén
LMS

- Thao luan trén
LMS.

- Lam bai tap tap
dugc giao

- Boc thém [2].

A21

2.3. Nira nhom sd Arf

- Chuan bj bai

- Nghe bai giang
EL, ghi chép bai.
- Poc bai giang

. giang EL, trong gido trinh.
va nira nhém s6 bao — . .

. - Thuyét trinh, | - Thuc hién yéu Al1
hoa van dap goi cau di giao trén CLOLL |
2.3.1. Ntra nhom s6 Arf | P et 8 cLoz21 | Al?

T T me, LMS Al.3
2.3.2. Ntra nhém so bao x o
hod - Huéng dan tu | - Thao luan trén A2.1
hoc LMS.
- Lam bai tap tap
duogc giao
- Doc thém [2].
- Ra bai tap, - Tim kiém tai
giao van dé liéu lién quan.
thao luan. - Hop tac, thao CLO1.1
- Cho HV tu luan voicacban | CLO2.1 | All
Thao ludn va bai tdp | trinh bay bai | trong 16p dé hoan | CLO22 | Al2
tap, GV chita | thanh bai tap. CLO23 | AL3
N o CLO3.1 | A21
bal’q , . - Gﬁ’l bé.l tép Ién CLO32
- Tong ket kien | _ms.
thue Chuong 2
CHUONG 3.NUA |- Chuénbj bai |- Nghe bai giang
NHOM SO PO1 giang EL, EL, ghichépbai. | cLo1.1 | ALl
XUNG - Thuyét trinh, | - Doc bai giang | CLO2.1 21-:2%
3.1. Ntra nhém s6 dbi | van dap goi trong gi4o trinh. A2 1
xung mo,




3.1.1. Khai niém ntra
nhom sb dbi xing
3.1.2. C4c tinh chit va
dac trung cua nira

nhom s6 doi xiing

- Huéng dan ty
hoc

- Thuc hién yéu
cau di giao trén
LMS

- Thao luan trén
LMS.

- Lam bai tap tap

dugc giao
- Boc thém [2].
- Chuan bi bai | - Nghe bai giang
giang EL, EL, ghi chép bai.
) - Thuyét trinh, | - Poc bai giang
33. Ung dung nwa| , : o
- . van dap goi trong giéo trinh.
nhém s6 doi xang \ R
hid ) - mo, - Thuc hién yéu
ICI;g fen _ cau vanh | Huéng dan tu | cdu di giao trén cLo11 | All
] Zri”i;?'nh . | hoc LMS cLoz2.1 | Al2
.3.1. Vanh Gorenstein | Ra bai tap, - Thao luan trén Al.3
3.3.2. Vanh ntta nhém | . . . A21
) ) . | glao van dé LMS.
sO va mot sO vi du ve , . . e n n
. _ thao luan. - Lam bai tap tap
vanh Gorenstein . L an .
- Glaovande | duoc giao
ngh,len ctu cho | _ Poc thém [2].
do an.
- Ra bai tap, - Tim kiém tai
giao van dé liéu lién quan.
thao luan. - Hop tac, thao CLO1.1
-ChoHVty |luanvéicacban |CLOZ1 | ALl
Thao luédn va bai tap trinh bay bai trong 16p dé hoan CLO22 1 Al2
o GV che Hanh bai G CLO23 | AL3
tap, chua thanh bai tap. CLO3.1 A2 1

- Tong két kién
thae Chuong 3

LMS.




- Tim kiém tai
liéu lién quan.
i ) CLO1.1
- Hop tac, thao
R CLO21 | ALl
i luan voi ca? ban CLO2.2 AL2
Tiéu luan trong lop d€ hoan | cL023 | A13
thanh do an CLO3.1 | A21
- Giri bai tidu luan | €LO3:2
Ién LMS.
Nghe va chim Hoc vién bdo cao
, , .2 A C CLO4.1
Bao cao tieu luan 2 A , A2.1
S ' tieu luan tiéu luan CLO42

8. Nhiém vu caa ngwoi hoc:
- Hoc vién c6 trach nhiém hoan thanh ddy da hd so hoc phan theo yéu cau cua giang vién
va giri cho giang vién dung han qua hé théng LMS.
- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang vién
cung cap qua hé théng LMS.
9. Ngay phé duyét: 05/8/2022

10. Cap phé duyét:

P.HIEU TRUONG TRUO’!\IG KHOA GIANG VIEN
TRUONG SU PHAM TOAN HOC
PGS.TS Tran Vii Tai PGS.TS. Nguyén Thi Hong Loan  PGS.TS. Nguyén Thi Hong Loan



TRUONG DAI HOC VINH
TRUONG SU PHAM

CONG HOA XA HQI CHU NGHIA VIET NAM

Poc lap - Tw do - Hanh phic

DPE CUONG HQC PHAN CHI TIET
Tén hoc phin: PAI SO MAY TINH (COMPUTER ALGEBRA)

(Danh cho hgc vién cao hoc chuyén nganh Pai sé va ly thuyét sé tir khoa 30)

1. Théng tin tdng quat

1.1. Théng tin vé gigng vién
Giang vién 1:

Ho va tén:

Chuc qlanh, hoc ham, hoc vi:
Dia diém lam viéc:

bia chi:

Email:

Thiéu Pinh Phong

Tién si

Truong Pai hoc Vinh

182 L& Duan, Thanh phé Vinh, Tinh Nghé An
phongdt@vinhuni.edu.vn

Céac hudng nghién ctu chinh: Dai s6 giao hoan, Hinh hoc dai s6.

Giang vién 2:

Ho va tén:

Chure danh, hoc ham, hoc vi:
Dia diém lam viéc:

Vinh

bia chi:

Email:

Cac hudng nghién ctru chinh:

Giang vién 3:

Ho va tén:

Chure danh, hoc ham, hoc vi:
Dia diém lam viéc:

Vinh

bia chi:

Email:

Cac hudng nghién ctru chinh:

Giang vién 4:

Ho va tén:

Chtrc danh, hoc ham, hoc vi:
Dia diém lam viéc:

Vinh

bia chi:

Email:

Cac hudng nghién ctru chinh:

1.2. Théng tin vé hoc phin

Nguyén Thi Hong Loan

Pho gido su, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc
182 L& Duan, Thanh phé Vinh, Tinh Nghé An

loannth@vinhuni.edu.vn
Dai s6 giao hoan.

bao Thi Thanh Ha

Giang vién, Tién si

Khoa Toan, Truong Su pham, Truong Dai hoc
182 L& Duan, Thanh phé Vinh, Tinh Nghé An

hadtt@vinhuni.edu.vn
Pai s6 giao hoan

Nguyén Thanh Quang

Pho gido su, Tién si

Khoa Toan, Truong Su pham, Truong Pai hoc
182 L& Duan, Thanh phé Vinh, Tinh Nghé An

guangnt@vinhuni.edu.vn
Ly thuyet so

- Tén hoc phan (tiéng Viét): Pai s6 may tinh
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(tiéng Anh): Computer Algebra

- Ma s6 hoc phan: M.ALG304

- Thudc CTDT thac si chuyén nganh: Dai sb va Iy thuyét sd

- Thudc khdi kién thirc/k§ ning:

O Kién thie co ban O Hoc phan chuyén vé k¥ nang chung
[ Kién thirc co so nganh O Kién thtrc khac
B Kién thirc nganh

- Thuoc loai hoc phﬁn: 0 Bitbuéc M@ Tu chon

- S6 tin chi: 3

+ S6 tiét Iy thuyét: 28

+ S6 tiét bai tap: 7

+ 86 tiét thuc hién do 4n, du an (bai tiéu luan): 10

+ S6 tiét tu hoc: 90

- biéu kién dang ky hoc:
+ Hoc phan tién quyét: Ma so:
+ Hoc phén hoc trude: Pai sb hién dai Ma sb:

- Yéu cau ctia hoc phﬁn: Thuc hién theo Quy ché ddo tao cua Truong Pai hoc Vinh.

- Khoa phu trach hoc phan: Khoa Toan — Trudng Su pham — Truong PH Vinh
Dién thoai: Email: khoatoan@vinhuni.edu.vn

2. M ta hoc phan: Hoc phan nay nham trang bj cho hoc vién nhitng kién thic co ban
veé:

1. Ngudn gbc ra doi va lich sir phat trién ctiia Pai s6 may tinh.

2. Co s& Groebner: gidi thiéu cac khai niém, tinh chat vé thu tu tir, idéan khoi dau,
co s& Groebner, thuat toan chia Euclid va thuat toan Buchberger.

3. Ung dung cua co s& Groebner trong Dai s giao hoan: gidi thiéu mot sb ung
dung cta co s& Groebner trong 1y thuyét idéan cta dai sé giao hoan va viéc giai cac hé
phuong trinh da thuec.

4. Ung dung ctia co s& Groebner trong hinh hoc va 1y thuyét ma nhu bai toan 1ap
va giai ma stra sai, ma Reed-Solomon.

5. Giéi thiéu mot sé phan mém Pai sb may tinh phd bién nhu phan mém Maple,
phan mém CoCoA va phan mém Macaulay2.

6. Hé théng cac bai tp va ciu hoi sau cac chuong dé cung cb kién thirc va rén
luyén cac k¥ ning cua hoc phan.

3. Muc tiéu hoc phén

- Kién thire: Hoc phﬁn nay nham gitp hoc vién tiép can cac khai niém, tinh chat
va thuat toan cta Pai s6 may tinh nhu: thir tu tir, idéan khoi dau, Co sé Groebner, thuat
todn chia, thuat toan Buchberger, mdt sb ung dung cua co s& Groebner nhu: cac thuat
toan co ban trong 1y thuyét idéan, cin cia idéan va cach giai mot hé phuong trinh da
thirc, ng dung trong chirng minh dinh ly Hinh hoc, mét s6 bai toan 1ap va gidi ma stra



sai, Groebner fan va khai niém m& dau cia Hinh hoc Tropical. Ttr d6 hoc vién c6 thé tyu
tim hiéu dugc mot sd ung cua Pai ) may tinh trong tinh todn cac vi dy, céc bai toan
pho thong.

- Ky nang: Van dung dugc cac kién thtc cua Hinh hoc dai sd dé thuc hién duogc
mot s6 k¥ nang tinh toan cu thé cua Pai sé may tinh nhu: tim idéan khéi dau, im co s&
Groebner cua mot idéan, tinh toan cac vi du cu thé ung voi cac thuat toan; Budc dau biét
cach st dung cac phan mém dai sé6 may tinh dé tinh toan nhu: Maple, Macaulay?2,
CoCoA,...
4. Chuin diu ra hoc phin, phwong phap day hoc, phwong phip dinh gia
4.1. Anh xa chudn dau ra hoc phéan véi chuin dau ra chwong trinh dao tao
CBbR Anh xa véi chuin dau ra chwong trinh dao tao (PLO)
hoc PLO1.2 PLO2.1 PLO2.2 PLO3.2 PLOA4.1 | PLO4.2
phan 121 | 211 ] 212 2.2.2 321 | 322 4.1.2 42.1
CLO1.1 v
CLO2.1 v
CLO2.2 v
CLO2.3 v
CLO3.1 v
CLO3.2 v
CLO4.1 v
CLO4.2 v

4.2. Ngi dung chudn dau ra, phwong phdp day hoc, phwong phdp danh gid hoc phan

CBbR | TBNL Phirong
h%c CDR Mb ta CPR hoc phin Phuong phap phap danh
phan th day hoc i
(CLO) | phén 8
N hd — b Thuyét trinh,
Phan tich dugc cac kién thirc co ban cua|yin 44 ;
' Vandap goi g pai tap

CLOLT| K4  |Pai s6 may tinh d¢ van dung vao nghién|mo,
Huodng dan tu
hoc

) Ti€u luén
ctru va giang day Pai so.

Thuyét trinh,

Thanh thao k¥ nang phén tich, tdng hop [Van dap goi Tiéu luan,

CLO2.1 S4  |va danh gia mot sb van dé trong Pai s6 |md, Tl}ao‘l}l an
. \ x Vo bai tap
may tinh. Hudng dan tu
hoc
Thanh thao ky nang nghién ctu phat Tl}uyeF trmh, A
trién, d6i méi, str dung cong cu phu hop | * o1 44P 891 |Ticu luan,
CLO22| S4 ) > SU QUNg COng cu phuhop | o Thao luan

trong hoat dong nghién ctru Pai s6 may

tinh, Hudng dan tu

hoc




Thuyét trinh, Noo két qud
Thanh thao k¥ nang hudng dan, truyén [Van dap goi tha g luﬁnq
CLO2.3| S4 |dat tri thitc dya trén nghién ctu, thao ma, R
A ; e A Y S . X nhom
luan céac van dé cua Pai s6 may tinh. Hudng dan ty
hoc
GV giao van dé
thdo luan, hoc [NOp két qua
Thanh thao k¥ nang lam viéc nhom |vién tham gia [thao luan
CLO3.1| A4 . 2, .z s 1A n .
trong hoat dong nghién ctru Dai so. thao luan trén |nhom
dién dan EL
cua hoc phan
Thanh thao Ky nang bdo eho K&t % |G, yin g3 1y [Tiéu lugn,
CLO3.2| A4 [I5hicn cul, &y nans Y Cat VAl o hodc bai |V bai tap
ban khoa hoc thudc linh vuc Pai s6 may | : :
. tap
tinh.
Thiét ké cac hoat dong nghién ctru khoa o
CcLO41! 5 h?c trer‘l CO SO ap dulng cac.lflen :thu:c, ky |GV giao van de Tidu luan
nang va phuong phap nghién ctru trong \nghién ctru
Dai s6 may tinh.
Trién khai cac hoat dong nghién cuu o
CLO42| C5 khf)a hcgc tfen €O 8O dp dung’ cac kfn GV_%lao van de Tiéu luan
thirc, k¥ nang va phuong phép nghién |nghién ctru
curu trong Pai s0.

5. Panh gia hoc tap va cac b tiéu chi danh gia

5.1. Danh gia hoc tap

TYIE | Ty1g

Codng cu cho

Bai danh s A : CbR .-
al ?:" Hinh thire dénh gid va lwu hb so | danh |~ . | bai | cho
d gia | PPN gann | hec
gia | phan
Al. Panh gia thwong xuyén 50%
Al1 Chuyén can, thai do hoc tap 10% | 10%

CLO1.1 10%

Bai tap vé nha

, . CLO2.1 | 2%
Al.2 (vo bai tap, scan luu trén hé thong Rubric 15%

Elearning) 3%

CLO3.2

Al.3 Thao luan Rubric | CLO2.1 3% 15%




(nop san pham lén hé thong CLO22 | 2%
Elearning)
CLO2.3 3%
CLO3.1 3%
A2. Panh gia cudi ki (chon A2.1 hoic A2.2) 50%
CLO11 | 15%
CLO2.1 5%
Tiéu luan CLO22 | 5% | 50%
) Rubric
A2.1 (scan Iuu trén hé thong Elearning) CLO3.2 5%
CLO4.1 10%
CLO4.2 | 10%

Cong thike tinh diém hoc phan: (A1.1*2+A1.2*1,5+ A1.3*1,5+A2.1*5)/10

5.2. Cdc b¢ tiéu chi danh gid

5.2.1. B0 ti€u chi danh gia hoc tap thuong xuyén:

5.2.2. Bo tiéu chi danh gia cudi ky

6. Tai li¢u hoc tap
6.1. Giao trinh chinh:
[1]. Lé Tuan Hoa, Pai s6 mdy tinh, co sé Grobner, Nxb PHQG Ha Noi, 2003.
6.2. Tai li¢u tham khao:
[2]. T. Mora and L. Robbiano, The Groebner fan of an ideal, J. Symb. Comput. 6
(1988), no. 2—-3,183-208.
[3]. J. Gathern, J. Gerhard, Modern Computer Algebra, Cambridge University Press,
1999.
[4]. J. S. Cohen, Computer Algebra and Symbolic Computation, A. K Peters (2003)
[5] Victor Adamchik, Modern Computer Algebra:

http://www.andrew.cmu.edu/course/15-355/
7. Ké hoach day hoc

o4 Hinh thire Yéu cAu sinh CDR Bai
s Noi dung t6 ehire yién chudn bi hec | danh
day hoc ) phan gla
Mé dau - Chuén bi - Nghe bai giang
Gi6i thiéu vé& Pai s6 | bai giang EL, | EL, ghi chép cLol.1 | All
4 mEEly tinh - Thuyét trinh, | bai. CLO2.1 ii i
A. Dai s0 may tinh 1a | van dap goi - Doc bai giang A2: |
gi? mao, trong gido trinh.



http://www.andrew.cmu.edu/course/15-355/

B. Ung dung cua Pai s6 | - Huong ddn | - Thyc hién yéu
may tinh tu hoc cau di giao trén
C. Mot s6 phan mém sir LMS
dung trong mon hoc - Thao luan trén
LMS.
- Lam bai tap
tap duoc giao
- Poc thém [2].
Chuong 1. Co s& CLOLl.1
Groebner CLO2.1
1.1. Vanh da thac va
idéan trong vanh da - Nghe bai giang
thirc EL, ghi chép
1.1.1. Vanh da thtrc mot ) bai.
bién, nhidu bién - Chudnbl ) e bai gidng
1.1.2. Pa thirc va bac | bal giéf:g ?La tmn'g gifo trinh.
clia da thirc ) Thuyet tr1.r1h, - Thyc hién yéu Al
1.1.3. Idéan don thirc | van dap goi NPT Al2
cau da giao trén
1.2. Thir tu tir mo, Al3
1.2.1. Thu tu - Huéng dan LMSj o A2.1
1.2.2. Thir ty tir o hoc - Théo lugn trén
12.3. Mot s thir twtr | LMS.
1.3. Idéan khoi dau - Lam bai tap
1.3.1. Tir khoi dau, don tap dugc giao
thirc dau - Boc thém [2].
1.3.2. Idéan khoi dau
1.3.3. Mot s6 tinh chat
co ban
1.4. Co sé Groebner - Nghe bai giang | CLOL.1
1.4.1. Binh nghia - Chuanbi | EL, ghi chép CLO2.1
14.2. Vidu bai giang EL, | bai.
1.5. Thuat todn chia | Thuyét trinh, | - Poc bai giang ALl
Euclide X 2 . o '
1.5.1. Thuit todn chia | " 44P €91 | trong gido trinh. Al2
152 Vi du mo, ) - ‘Thuc hién yéu Al3
L6, Thuit todn | - Huéng dan | cau da giao trén A2.1
Buchberger tir hoe LMS
1.6.1. Tiéu chuan - Thao luén trén

Buchberger

LMS.




1.6.2.  Thuat
Buchberger

toan

- Lam bai tap
tap duoc giao
- Poc thém [2].

- Ra bai tap,
giao van dé - Tim kiém tai
thao luan. liéu lién quan.
-ChoHV tuy | - Hop tac, thao CLOL.1
trinh bay bai | ludn v&i cac ban | CLOZ2.1 | ALl
Thio lugn va bai tap | tp, GV chita | trong 16p dé CLO2.2 | Al2
b bodn thanh bai | CEO23 | AL3
oo A TAIR DA cLos | A2
kién thuc - Gtri bai tap lén
Chuong 1 LMS.
Chuong 2. Ung dung - Nghe bai giang
cua co s& Groebner EL, ghi chép
trong dai s6 giao hoan bai.
2.1. Mot so thuat toé’n - Poc bai giang
co ban trong ly thuyét o trong gido trinh.
idéan - Chuan bi o
N ) . o - Thyc hién yéu
2.1.1. Bai toan thanh |baigiangEL, | . "~ "
o A cau da giao trén
Vién - Thuyét trinh, Al.l
o Y1 A . LMS CLOI.1
2.1.2. Bai toan khur bién | van dap goi o cLO21 | Al2
2.1.3. Giao céc idéan mé, - Thao lugn trén Al3
2.1.4. Hé phuong trinh | _ Huéng dan LMS. A2.1
) ; - Lam bai ta
dong du da thirc tur hoc ) : P
2.1.5. Thuong cua cac tap dugc giao
idéan - Doc thém [2].
2.1.6. Idéan bao hoa va
idéan can
2.1.7. Phy thudc dai so
va phan tir vanh con
2i12. Ngl{l@}rlnd 01}112} hé | Chuén bi - Nghe.bal giang
P IIO’ngA’trm .Aat 101’0 _ | bai giang EL, EL, ghi chép cLoi.1 | All
2.2.1. SO nghiém cua h¢ p bai Al2
. - Thuyét : CLO2.1 '
phuong trinh trinh. vin dap | - POc bai giang Al3
2.2.2. Céch giai hé ik, van dap A2.1

phuong trinh

go1 mo,

trong gido trinh.




- Huéng dan

- Thyc hién yéu

tu hoc cau da giao trén
LMS
- Thao luan trén
LMS.
- Lam bai tap
tap duoc giao
- Poc thém [2].
-Rabaitap, |- Tim kiém tai
giao van dé liéu lién quan.
thao luan. - Hop tac, thao
-Cho HV ty | luan véi cac ban CLOLI
- ; "Nl cLo2.1 | ALl
Thao luan va bai tap trinh bay bai | trong 16p dé CLO22 | Al2
tdp, GV chita | hoan thanh bai | CLO2.3 Al3
bai, tap. CLO3.1 | A2.1
-Tongket | - Giri bai tap len | 1032
kién thuc LMS.
Chuong 2
Chuwong 3. Ung dung - Nghe bai giang
cua co sé Groebner EL, ghi chép
trong Hinh hoc va Ly bai.
thuyét ma - Boc bai giang
3.1. Ung dung trong |~ Chuén bi rone gié.(i tririh.
hinh hoc bai giang EL, |~ ‘Thuc h.1¢n yeu
3.1.1. Mot s6 bai todn cy | - Thuyét trinh, | ©3u da giao trén AL
thé van dap goi LMS CLOLI A1.2
3.1.2. Vidy ma, - Thao lugn trén | “HO21 1
3.2. Bai toan lap va giai | - Huong dan | “MS- A2.1
ma stra sai twr hoc - Lam bai tap
3.2.1. Mot s6 khai niém tap duoc giao
chung - boc thém [2].
3.2.2. Ma Reed-
Solomon

3.2.3. Thuat toan 1ap va
gidi ma




- Chuén bj - Nghe bai giang
bai giang EL, | EL, ghi chép
Chuong 4. Thyc hanh | - Thuyét trinh, | bai.
tinh toan véi mot sé van dap goi - Boc bai giang
phin mém dai s6 may mo, trong gido trinh.
tinh -Huéng ddn |- Thychiényéu | cLorg | ALl
o tu hoc cau da giao trén | cLo2.1 | Al2
4.1. Phe:n me;m Maple  Ra bai tap, LMS Al.3
4.2. Phan mém CoCoA . , A A2.1
4.3. Phin mém giaovande |- Thao lugn trén
Macaulay? thao lual?' ‘ LMS.
- Giao van d¢ | - Lam bai tép
nghié{l cliu tap duoc giao
cho do6 an. - Poc thém [2].
-Rabaitap, |- Tim kiém tai
giao van dé liéu lién quan.
thao luan. - Hop tac, thao CLOLI
- Cho HV tu luan véi cé? ban CLO2.1 Al
el trinh bay bai | trong 16p d¢é CLO22 | Al2
Thao luan va bai tap . _
tap, GV chita | hoan thanh bai CLO2.3 Al3
bai, tap. CLO3.1 A2.1
_ Téng két _ Guri bai tap len | L1032
kién thirc LMS.
Chuong 3
- Tim kiém tai
li¢u lién quan.
- Hop tac, thdo | CLOI.1
luan voi cac ban | CLO2.1 Al.l
q trong 16p d& CLO2.2 | Al2
Tiéu luan hoan thanh dd CLO2.3 Al.3
An CLO3.1 A2.1
9 CLO3.2
- G bai tiéu
luan Ién LMS.
Béo cdo tiéu luan Pigho va cham | Hoc vién bio céo CLO4.1 A2.1

ticu luan

ticu luan

CLO4.2




8. Nhiém vu cta nguoi hoc:
- Hoc vién c6 trach nhiém hoan thanh day d ho so hoc phan theo yéu cau cua giang
vién va gri cho giang vién dung han qua hé thong LMS.

- Hoc vién phai tham gia dién dan hoc tap, truy cap bai giang va hoc liéu duoc giang
vién cung cip qua hé théng LMS.

9. Ngay phé duyét: 05/8/2022
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