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PE CUONG CHI TIET HQC PHAN

TOAN CAO CAP
(Ban hanh kém theo quyét dinh so 370/QD-DHHN ngay 05/6/2024)

1. Thong tin chung vé hoc phan

1.1. Tén hoc phan: Toan cao cap

M3 hoc phan: IT0001

1.2. S tin chi: 3.

1.3. B mén phu trach: Khoa CNTT — nganh K§ thuét phan mém

1.4. Tén giang vién dam nhan gidng day:

TT | Hoc ham, hoc vi, ho tén | S§ dién thoai Email glhl:
1 | TS. Pham Van Chong 0243763890 | chongpv@utm.edu.vn
2 | ThS. Tran Thi Thu Phuong | 0766110996 | phuongtt@ utm.edu.vn
3 | ThS. Hb Viét Vii 0243763890 | hovietvu@utm.edu.vn
4 | ThS. B6 Thanh Coéng 0987509112 | congdt@utm.edu.vn
5 | ThS. P46 Thi Thanh Nga 0889393126 | ngadt@utm.edu.vn

1.5. Loai hoc phan: Bit budc
1.6. Piéu kién tién quyét: Khong.
1.7. Phan b6 thoi gian:

+ Ly thuyét: 45 tiét
+ Thuc hanh, Semina: 0 tiét
+ Tu hoc: 90 Gio
+ Hoat dong khac:

2. Muc tiéu hoc phan
2.1. Muc tiéu chung ciia hoc phan

[1 Gitp sinh vién ndam viing c4c kién thirc co ban vé giai tich, dai so tuyén tinh,



phuong trinh vi phan va cac khai niém toan hoc hi¢n dai lam nén tang cho cac mon

hoc chuyén nganh. Hinh thanh kha nang suy luén logic, tu duy triru tuong va tu

duy phan bién — nhimg k¥ ning cbt 18i trong phan tich va giai quyét van dé.

] 2.2. Muc tiéu cu thé ciia hoc phan

a ‘ M t CPR CTPT
ticu Hoc phan nay trang bi cho ngudi hoc (PLO)
Vé kién thire:
Nam vitng cac kién thirc co ban vé giai tich, dai s6
Gl , PLO2
tuyén tinh, phuong trinh vi phan va cac khai niém
toan hoc hién dai.
Vé k¥ niing:
G2 Van dung duoc kién thuc toan dé xu 1y mot s6 bai PLOS
toan thuc té.
Vé tw chi, tw chiu trach nhiém
Reén luyén ky nang tu hoc, kha nang nghién ctru doc
G3 1ap va tao tién dé cho viéc tiép can cac mo hinh toan PLO14
hoc phuc tap trong cac hoc phan sau hoic trong
nghién ctru khoa hoc.
* Ghi chii: G1: Kién thirc; G2: Ky nang; G3: Nang luc tw chu va trach nhiém.
3. Chuin dau ra cia hoc phan
R CPR M0 ta chuin déu ra CPR M&c d,@
llzil)lclcptl:gl; HP Sau khi hoc ‘xiong h.orc pédn nay, CTPT gg:gc%j)g
(CLO) nguoi hoc cé thé: (PLO) | -0 PLO
a. Vé CLO1 | Trinh bay dugc cac khai niém co ban cia | PLO2 2
kién giai tich ham mot bién va nhiéu bién (gi6i
thire han, dao ham, tich phan, chudi s6, chudi
ham...)




Mo ta chuan dau ra

Mirc do

Mye tiew | DX Sau khi h hoc phan na Tor | dong 2op
hoc phan (CI-E:)) au ln _oc‘x. ohng " tZ;' ‘ (Cl)i%rl; c1i1a CLO
gUuol noc co tne. vao PLO
CLO2 | Phan tich duoc cau trac va tinh chat cia ma | PLO3 2
tran, h¢ phuong trinh tuyén tinh, khong
gian vector va gia tri riéng — vector riéng
trong dai s6 tuyén tinh.
CLO3 | Van dung duoc kién thtrc vé phuong trinh | PLO3 2
vi phan vao mo hinh hoa cac hién tuong
trong k¥ thuat
b.Vik§ | CLO4 Tinh toan va giai quyét thanh thao cac bai | pLQ9 3
ning toan vi phan, tich phan, chudi sb, ma tran,
hé phuong trinh tuyén tinh.
CLOS | St dung duogc phén mém hd tro (nhu | PLO9 3
MATLAB, Maple, Python...) dé giai quyét
bai todn toan hoc phuec tap.
CLOG6 | Dién dat duoc lap luan toan hoc mot cach | PLO9 3
mach lac va logic bang ngdn ngit toan hoc
va ngon ngtr chuyén nganh.
c.Vé tw | CLO7 | Chu dong trong viéc hoc tap, luyén tap 1ap | PLO14 3
chui va trinh qua céc bai tip va tai nguyén hoc tap.
trach CLO8 | Co trach nhi¢m trong lam viéc nhom, chia | PLO14 3
nhi¢m sé kién thtrc va hd tro ban hoc.
CLO9 | Ty danh gia, phat hién va khic phuc 16i | PLO14 3

trong qu4 trinh 14p trinh, nang cao tinh than
tu hoc va phat trién ban thﬁn.phén mém va

dé xuét giai phap sang tao.




4. Tém tat ndi dung hoc phan

Hoc phan Todn cao cdp cung cép cho sinh vién nhiing kién thirc nén tang vé
dai s tuyén tinh, giai tich mot bién va nhiéu bién, cing véi phuong trinh vi phan,
nhim phuc vu viéc hoc cac mén co s& va chuyén nganh trong khdi k¥ thuat, cong
nghé. Thong qua hoc phén ndy, sinh vién rén luyén kha ning dién dat 1ap luan toan
hoc mét cach mach lac va logic bang ngén ngi toan hoc va ngdn ngit chuyén nganh,
hinh thanh tu duy phan tich, phan bién va ning luc mé hinh hoa — giai quyét cac vén

dé k¥ thuat thuc tién.

5. N6i dung chi tiét hoc phin

Phin bo thoi lwong cho céc hoat
dong giang day va hoc tap

Pap tng | Thoi lwong gidng day (Tiét)

Noi dung CPR Thwe | Thoi
cua hoc Ly Seminar hanh/ | gian
phan | thuyet Thuc | SV tu
tap hoc
(Gio)
(D 2) 3) 4 ®) (6)
Chuong 1: Ma tran, dinh thiec va | CLO2, 6 15
hé phwong trinh tuyén tinh CLO4,
— Phép toadn ma tran CLOS6,
— Pinh thurc va tinh chat CLO7,
— Giai hé phuong trinh tuyén tinh CLOS,
bang ma tran CLO9
Chuong 2: Khong gian vector va | CLO2, 6 15
anh xa tuyén tinh CLO4,
— Khong gian vector, co s0, chiéu CLO6,

— Anh xa tuyén tinh, ma tran biéu CLO7,

dién




Phan bo thoi lwong cho cac hoat
dong giang day va hoc tap

Noi dung Dz(ijpD 1i1’{1g Thoi lwgng gidng da):r (l"ll“ l;é;t) hos
cua llQC Ly Seminar hanh/ | gian
phan | thuyeét Thuc | SV tu
tap hoc
(Gio)
(1) 2) 3) 4) (5) (6)
— (314 tr1 riéng — vector riéng CLOS,
CLO9
Chuong 3:Dang toan phuong va CLO2, 6 10
ung dung CLO4,
— Dang toan phuong CLOe,
— DPinh 1y quén triét CLO7,
— Tim cuc trj — chudn hoa dang CLOS,
toan phuong CLO9
Chuwong 4: Quy hoach tuyén tinh | CLO2, 4 10
— Mo hinh QHTT CLO4,
— Chuyén d6i dang CLOe,
— Thuat toan don hinh CLO7,
CLOS,
CLO9
Chuong 5: Gi6i han, dao ham, CLOl, 6 10
tich phan (ham mot bién) CLO4,
— (161 han, dao ham CLO6
— Ung dyung dao ham
— Tich phan — k¥ thuat tinh
Chuwong 6: Chudi s6 va chudi CLOl, 6 10
ham CLO4,




Phan bo thoi lwong cho cac hoat
dong giang day va hoc tap

Noi dung Dz(ijpD 1i1’{1g Thoi lwgng gidng da):r (l"ll“ l;é;t) e
cua llQC Ly Seminar hanh/ | gian
phan | thuyeét Thuc | SV tu
tap hoc
(Gio)
(1) 2) 3) 4) (5) (6)
— Chudi héi tu CLO®6,
— Tiéu chuan d’Alembert, so sanh CLO7,
— Chubdi Taylor, Fourier CLOS,
CLO9
Chwong 7: Him nhiéu bién & CLOl, 6 10
tich phan boi CLO4,
—Pao ham riéng, dao ham hudng CLOe®,
— Vi phan toan phan CLO7,
— Tich phan kép, ba, d6i bién CLOS,
CLO9
Chwong 8: Phuong trinh vi phan | CLOI, 5 10
— Phuong trinh cp 1 va cép 2 CLO4,
- Ung dung md hinh dao dong, CLO6,
dién — co CLO7,
CLOS,
CLO9
Tong cong 45 0 0 90

6. Ma tran chuan dau ra ciia hoc phan véi CPR ciia CTPT

BANG PANH GIA MUC PO TUONG THICH CBR CUA HOC PHAN

VOI CBR CUA CHUONG TRINH PAO TAO




Z . aA A Pap wng chuan
TT Chuan d“é‘L" gh‘-’c phan | 13 Ve cita CTT

( ) (PLO)

Chuin dau ra vé kién thirc
| CLO 1 PLO3
CLO2 PLO3
CLO3 PLO3

Chuin dau ra vé ky ning

) CLO 4 PLOS
CLO 5 PLOS
CLO 6 PLOS

Mirc tu chi va trach nhiém

nghé nghiép

3 CLO 7 PLO14
CLO 8 PLO14
CLO9 PLO14

7. Tai li¢u giang day
7.1. Tai liéu chinh

[1] Nhiéu tac gia. (2019). Todn cao cdp. Trudng Pai hoc Qubc gia TP.HCM.

7.2. Tai liéu tham khao

[2]. Nguyén Dinh Tri. (2018). Toan cao cdp. NXB Gido dyuc Viét Nam.

[3] Nhiéu tac gia. (2017). MathSmart. The Princeton Preview.

8. Nhiém vu cia gidng vién va sinh vién

Nhi€ém vu cia gidng vién va yéu cau doi véi sinh vién

PR

Noi dung Nhiém vu cia giing vien | Nhiém vu cia sinh vién CHP
Chuong 1: Ma tran, Thuyét giang vé khai niém | Poc truéc giao trinh vé CLO2,
dinh thirc va hé ma trdn, dinh thuac, h¢ | phép toan ma tran, dinh CLOA4,
' o o , CLOS,
phuwong trinh tuyén phuong trinh tuyén tinh. thure. CLOT,
tinh Minh hoa cdc phuong phip Thuc hién bai tap tinh toan CLOS,
va giai h¢ phuong trinh. CLO9

— Phép todn ma tran

tinh dinh thtrc, giai hé tuyén




CDR

Noi dung Nhi€ém vu cia giang vien | Nhiém vu cta sinh vién Hp
— Pinh thtrc va tinh tinh bang phuong phap | Thao ludn nhém  vé
chéat Gauss, Cramer. phuong phap bién luan
— Gidi h¢ phuong | Giao bai tap tinh todn, chimg | "&MéM va danh gid do
trinh tuyén tinh ba . . : i AC.
i Auyen DAL | ik dinh 1y, phan tich cau chinh xéc N
ma tran triic ma tran Luyén tap dién gidi cac
. budc giai bang ngdn ngir
Hudng dan sinh vién str dung to4n hoc r3 rang.
phan mém hd tro (nhu
MATLAB) trong gidi h¢
tuyén tinh.
Chuong 2: Khong | Thuyét gidng vé co so, chiéu, | Nghién ctu tai lidu vé t6 | CLO2,
gian vector va anh anh xa tuyén tinh, ma tran | hop tuyén tinh, hé doc lap CLOA4,
2 4ex L CLOe,
xa tuyén tinh biéu dién. tuyén tinh. CLO7,
— Khong gian vector, | Huéng din chimg minh dinh | T 031 t4p tim ¢o 50, | CLOS,
) 3 O i 5 CLO9
co s6, chiéu Iy, vi du minh hoa vé khong khoflg gian con, anh xa
. . . A\ tuyén tinh.
— Anh xa tuyén tinh, | gian nhan va dnh. Y ,
o Thao luan va phan tich két
ma tran bicu dién Giao bai tap vé xac dinh co | o .
qua vector rieng — gia tri
0, tinh chiéu, kiém traanh xa | ..
riéng.
— Gia tri riéng — 1a tuyén tinh.
vector riéng
Chuwong 3:Dang Gi6i thiéu khai niém dang | Ty nghién ctu cac vi du | CLO2,
toan phwong va \ing toan phuong, ma tran ddi dang toan phuong. CLOA4,
, CLOe6,
dung xung, chuan hoa. o CLOT.
_ Dang toan phuong Lam bai tap bién doi dang | CLOS,
toan phuong va tim cuc tri | CLO9

ham hai bién.




CDR

Noi dung Nhi€ém vu cia giang vien | Nhiém vu cta sinh vién Hp
—Pinh 1y quan triét | Huéng dan phuong phap
bién d6i chinh tic va tim cuc | Viét bio cdo ngin giai
. ) . tri. thich cac budc chuin hoa
— Tim cuc tri — chuan -
hoa dang toan Té chitc thio Tuan tinh huéng | V& & d¥ne
phuong t6i wu hoa thyc té bang dang
toan phuong.
Chuong 4: Quy Trinh bay mo6 hinh QHTT, | Thuyc hién cac budc cua | CLO2,
hoach tuyén tinh | phuong phap bién ddi chinh | thuat toan don hinh. CLO4,
‘ ¢ s CLOG,
— M6 hinh QHTT tac. M6 hinh héa mot tinh CLO7
Huong din ap dung thuat hudng t01 vu thuc te. CLOS,
q N ca: 1.1 . CLO9
— Chuyén do1 dang toan don hinh tirng budc. Giat thich n%;hla hinh hoc
cua nghiém toi uu.
Giao bai toan tdi vu hoa thuc
— Thuat toan don té va huéng dan mo hinh hoa.
hinh
Chuong 5: Giéi han, | Giang day dinh nghia, dinh ly | Lam bai tap vé dao ham, | CLO1,
dao ham, tich phan | cO ban va ing dung. tich phan va ing dung. CLOA4,
) CLO6

(ham mot bién)

— G161 han, dao ham

— Ung dung dao ham

— Tich phan — k¥
thuat tinh

Giao bai tap vé tinh dao ham,
khdo sat ham s6, tinh tich
phan.

T6 chirc phan nhém giai cac
bai toan ung dung thuc té

(quing dudng, thé tich).

Luyén ky nang ching
minh gidi han, lién tuc.

Viét cac doan trinh bay
logic trong lap luan tinh

toan.




CDR

Noi dung Nhi€ém vu cia giang vien | Nhiém vu cta sinh vién Hp
Chuong 6: Chudi s6 | Gioi thidu cac tiéu chuan hoi | Lam bai tap xac dinh hoi CLO1,
va chudi ham tu va ung dung chudi Taylor, | tu/tuyét ddi, khai trién CLO4,
— Chudi héi tu Fourier. chudi. 811:832
— Tiéu chuén Huéng din sinh vién phan | [0 Ddy ket qua va I | CLOS,
d’Alembert, so sanh | tich sy hoi tu. lugn chgt ché vé tinh hoi | CLO9
— Chubdi Taylor, Giao bai tdp rén luyén ky "

Fourier ning tinh gidi han chudi va

khai trién.
Chuong 7: Ham Giang day dao ham riéng, | Giai bai toan tim cuc tri va | CLO1,
nhiéu bién & tich dao ham hudng, cuc tri c6 | tich phan boi. CLOA4,
phan bdi rang budc. Phéi hop nhém trinh bay gigg:
— Dao ham riéng, dao | T5 chirc hoat dong phan tich loi gidi va y nghta ket qua. CLOS,
ham hudng bai toan cyc tri trong Ky CLOY
— Vi phan toan phan | thuat.

Hudng dan bai tap tich phan
— Tich phan kép, ba, | kép, ba va déi bién.
doi bién
Chuwong 8: Phwong | Gi6i thiéu phuong phap giai | Tu luyén tap gidi PTVP | CLOI,
trinh vi phan PTVP cép 1, cap 2, img dung | bang cac phuong phap da CLO4,
— Phuong trinh cip 1 | MO hinh hoa. hoc. CLO®,
va Célp 2 T6 chtrc hoat dong nhém giai Trinh bay r6 rang 101 giai CLO7,
_ Ung dung m6 hinh | D t0dn k¥ thujt sir dung va so sanh mo hinh. ((::Ii(())%

dao dong, dién — co

PTVP.

10




Noi dung

Nhi€ém vu cia giang vién

Nhi€ém vu cia sinh vién

CDR
HP

Huéng dan st dung phan

meém v€ do thi nghiém.

Tra ciu thém vi du mo

hinh

thuc  té

thuat/cong nghé.

tr ky

9. Phwong phap gidng day, hoc tip va hinh thirc kiém tra danh gia két qua hoc tap.

9.1. Phwong phap giang day, phwong phap hoc tip ciia hoc phan:

Phuwong phap giing day
STT | cLo | T | ysi_qap | Minhhea/| Lam | Thychién | o, o
bay/ ez huwdng viéc nhiém vu/ <A
£ va thao x - bién/
thuyét A dan truc theo giai quyet (v s
. luan X . A aA danh gia
giang tiép nhom van dé
1 CLO1 X X X
2 CLO2 X X X
3 CLO3 X X X X
4 CLO4 X X X
5 CLOS X X
6 CLO6 X X X
7 CLO7 X
8 CLO8 X X
9 CLO9 X
STT| CLO Phwong phap giang day Phwong phap hoc tap
I e 4 Nghe giang, ghi chép, doc tai
1 _ N 2 - 5 5 v
CLO1 | Thuyét giang, héi — dap lidu, van dap
2 CLO2 Thuyét giang, minh hoa Doc tai li€u, ghi chu
Thuyét giang, huéng dan truc | Nghién ctru tai lidu, vé so do
3 CLO3 | .« A 1A X .
tiép tu duy, 1ap luén theo tirng budc

11




STT| CLO Phuwong phap giiang day Phuwong phap hoc tap
4 CLO4 Huéng dan thuc hanh, lam viéc | Giai bai toan ung dung, mo
nhém, gidi quyét van dé hinh hoa, thao luan nhém
Minh hoa, huéng dan tryc tiép, | Viét chuong trinh tng dung,
5 CLOS5 . A C s a
giao nhiém vu lam bai tap
Hudng dan truc tiép, thuc hanh | Thyc hanh lam bai tap tim giai
6 CLO6 A e
ca nhan phép to1 uu.
- CLO7 Giao nhi¢m vu, phan bién, Lam bai tap ca nhan, luyén tap
hudong dan khai thac tai nguyén | gidi dé, trao d61 nhém
3 CLOS | Phan bién V‘1€t l‘)r.cu giai ch} tlet: tu; trinh
bay 101 gidi, nhan xét 1an nhau
o | cLoo | Phanbien,phanhdicimhan, | "I CL N B
khuyén khich ty danh gié o b, NS

9.2. Hinh thirc kiém tra, danh gia

BANG PANH GIA KET QUA HQC TAP CUA NGUOI HQC

Thanh Phuong Thoi gﬁg
phan Bai phap/ oA , ax .. | diém H¢ Trong
danh | dénh gid | hinh thie | 1 1CU Shidanhgial g 1 6 Ch}?f sb
gia danh gia gia ph:‘l I
Al.l. banh gia <1 A
Piém  |micdp | DU VA0 bANg U po, g CLOI-| |,
chuyén chuyén chi ~ dinh ~ gid cac tuan : CLO9 10%
Al A A chuyén can (9.2.1)
, can can
Danh _ —
gi4 1;1161 d111<ng kﬁén
. thirc: et thuc
qua R LA \ CLOl,
trinh A712 Bai Bai ljlem Chu‘ong 4, Tuan 1 2 45 40%
kiémtra 1l [ras0 1 IDya vao bang tiéu| tha 6 020
chi danh gia bai e
kiém tra (9.2.2)
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Thanh Phuong Thoi 232
phan Bai phap/ on , ax .. | diém H¢ Trong
danh | danh gid | hinh thie | 116U Chidanhgial gl | s6 lef s
gia danh gia gia ph;}i n
Noi dung kién
Trinh bay |thte tur chuong 5 .
Al.2. Bai Blglllté ay dén Chu‘(yng 8. Tuan 1 CLO4-
kidm tra2 | 'hp Dua vao bang tiéu| thi 11 9
©onghop | hi danh gia  bai
tap ca nhan — 9.2.3
Mac d6 hoan
thanh bai kiém tra
két hop 1y thuyét,
A2. d}nh ngiI.naA— lel}? Sau khi
Panh Iy = bai tp (giai két thuc
al‘; Baithi | Thitw |tich, PTVP,| ° U | CLOL| .,
& . cudi ky |luan QHTT, khong o 6,9 °
cuoi gian mon
K hoc.
y vector...)(Bang 0°
9.2.4)
Thai do nghiém
tuc tham gia ky thi
9.2.1 Tiéu chi danh gia diém chuyén can:
Mirc do dat chuin quy dinh
Tiéu chi , , , , ,
d4nh MUC 1 MUC 2 MUC 3 MUC 4 MUCS5 | Trong
., i)
s1a 0 (5.5-6.9) | (7.0-8.4) | (8.5-8.9) | (9,0-10,0)
bi hoc qua b1 hoc b1 hoc kha b1 hoc bi qhQ;C de}y
it khéng déu déu chuyén can du tat @
Pi hoc cac buoi 50%
(<80%) | (<81-85%) | (86-90%) | (91-95%) | (96-100%)
Dong A Hiém khi Thinh Thuong Tham gia
e Khoéng : \ A . p 0
gop tai tham oia tham gia thoang Xuyen phat | tich cuc 50%
16p g phat biéu, tham gia | bi€u vatrao | cac hoat
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Mirc d§ dat chuan quy dinh
Tiéu chi , , , , ,
d4nh MUC 1 MUC 2 MUC 3 MUC 4 MUCS5 | Trong
. sO
ia
& 0 (5.5-6.9) (7.0-8.4) (8.5-8.9) | (9,0-10,0)
hoat dong | dong gop | phatbiéu, | doiykién | dong: phat
nao tai lop | cho baihoc | traoddéiy | liénquan | bilu, trao
tai 16p. kién tai dén bai doi y kién
16p. hoc. lién quan
dén bai
hoc.
, , 1.4 .. | Cacdong . as
Dong gop | Phatbiéu it | | .. | Céc dong
N A . 1.~ | gop cho bai Y
khong hi€u | khi c¢6 hiéu NP gop rat
ua ua hoc I3 gu hiéu qua
qua. qua. qua. U qua.
Ghi chu:
- Piém chuyén can = (Piém di hoc + Diém déng gop tai l6p) / 2.
- Di hoc it hon 80% khéng dui diéu kién dy thi két thiic mon hoc.
9.2.2 Tiéu chi danh gia bai kiém tra:
. , , Chuén diu ra
Tiéu chi Bai kiém tra so 1 Thang diém
lién quan
| Trinh bay dung cac dinh nghia co
1. Trinh bay khai .
. . ban (ma tran, dinh thic, khong .
niém va dinh| ) ' 2 diém CLO2, CLO6
gian vector, anh xa tuyén tinh, bai
nghia
toan QHTT...)
, Giai hé phuong trinh tuyén tinh,
2. Ap dung . ' o
tim dinh thuc, gid tri riéng, .
phuong phap ' . . 3 diém CLO2, CLO4
nghiém t61 wu bai toan QHTT
tinh toan .
bang don hinh
3. Lap luan logic | Bi¢n luan nghiém, ching minh L
. 2 diém CLO2, CLO6
va mo hinh héa | thudc tinh khong gian vector hodc

14




A ] o . < Chuin dau ra
Ti€u chi Bai kiém tra so 1 Thang diém
lién quan

phuong phédp md hinh hoa trong
QHTT

4. Trinh bay 3 | Viét dung quy cach toan hoc, ky ,
. i 2 diém CLO6
rang, sach s¢ hiéu dtng, bo cuc hop ly

5. Phan bién két | So sanh nghiém, giai thich ¥
qua, kiém tra lai | nghia toan hoc hodc md rong két | 1 diém CLO6, CLO9

nghi¢m luan

Tong diém 10 diém

9.2.3 Tiéu chi danh gia bai tip tong hop:

Chuin
Thang .
Tiéu chi danh . ) dau ra
Mo ta yéu cau diem
gia lién
(0-10)
quan
1. Viét ding dinh » L . . CLOl,
) Gi61 han, dao ham, chu6i hoi ty, tich phan boi, PTVP | 2 diém
nghia, dinh ly CLO3
. . . . <R g . . CLO 1 >
2. Giai bai toan Tinh dao ham, tich phan, khai trién chudi, giai PTVP \
. . . 3 diem | CLO3,
tinh toan cu thé cap 1/cap 2
CLO4
Phan tich diéu kién cyc tri, tim nghiém dac biét, lién
3. Phan tich — van . \ ” CLO3,
hé mo hinh thyc té (chuyén dong, ting truong, dao | 2 diém
dung CLO6
dong...)
4. Trinh bay hop ly ] )
Pung ky hiéu toan hoc, viét sach dep, logic tirng budc | 2 diém | CLO6
—khoa hoc
5. Tu duy phan C6 giai thich/danh gia két qua bai toan (vi du: co [ did CLO6,
. - iem
bién, binh luan nghiém khong, tinh chat chuoi...) CLO9
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Chuin

Thang .
Tiéu chi danh . } dau ra
Mo ta yéu cau diéem
gia lién
(0-10)
quan
TONG PIEM 10
9.2.4 Tiéu chi danh gia bai thi cudi ky (tw luin):
L : Ty Dié
Mirc d¢ o | MO g6 can Y em
) Mo ta nang luc danh gia lien X trong | twong
Bloom (du kién) i
quan ’ (%) ung
Nh¢ va trinh bay dung cac dinh
Nhan nghia, dinh ly co ban (gid1 han, CLOI, i 200, > diden
biét dinh thtrc, khong gian vector, | CLO2 °
dao ham, chudi...)
Gidi thich, ching minh dinh 1y
Théng hodc phat bi€u lai theo ngon ngir | CLOI, A ) 25
hiéu | ctia ngudi hoc; nhan dién dang CLOZ, | 1=2cdu | 25% diém
] . - d CLO3
toan
Giai bai toan cu thé c6 tinh k¥
A thudt (giai h¢ phuong trinh, tinh | CLO3,
Van A o 2.5
dung | tich phan, dao ham riéng, gidi CLO4, | 2-3cau | 25% diém
v 9 d b CLOS
PTVP..)
Phan tich két qua, bi¢n ludn
Phén nghi¢m, chi ra sai s6t hoac so | CLOA4, -2 ) .
tich | sanhmé hinh; binh luan ¥ nghia | S-0% cau| 30% | 3diem
’ ' CLO9
toan hoc
Tong cong 5-7 cau | 100% 10
) diém
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10. Thong tin vé nguwoi/ nhom bién soan

STT Ho va tén Hoc ham/ hoc Ghi chu
vi
1 Pham Van Chong Tién si
2 H6 Viét Vi Thac si
PHE DUYET
Phé duyét BGH Phé duyét cia Khoa Nguwoi bién soan

PGS.TS Nguyén Xuan Son

TS. Lé Dirc Huy
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