MI1121 GIAI TICH 11

Phién ban: 2024.1.0

Muc tiéu: Cung cap cho sinh vién nhimg kién thirc co ban vé Ung dung ctia phép tinh vi phan
vao hinh hoc, Tich phan phu thudc tham s6, Tich phan bdi hai va bdi ba, Tich phan duong va
Tich phan mit, Ly thuyét truong. Trén co sd d6, sinh vién c6 thé hoc tiép cac hoc phan sau vé
Toan ciing nhu cac mon hoc ki thuat khac, gop phan tao nén nén tang Toan hoc co ban cho
k¥ su cac nganh cong nghé va kinh té.

Objective: This course provides the basics knowledge about applications of differential
calculus, parametric dependent integrals, double integrals, triple integrals, line integrals,
surface integrals and vector fields. Students can understand the basics of computing
technology and continue to study further.

Néi dung: Ung dung phép tinh vi phan vao hinh hoc, tich phan phu thuc tham s, tich phan
boi hai va boi ba, tich phan duong loai mot va loai hai, tich phan mat loai mot va loai hai, 1y
thuyet truong.

Contents: Applications of differential calculus, parametric dependent integrals, double
integrals, triple integrals, line integrals, surface integrals and vector fields.

1. THONG TIN CHUNG

Tén hoc phan: Giai tich IT (Calculus II)
Pon vi phu trach: Khoa Toéan-Tin

Mai s6 hoc phan: MI1121

Khdi lwong: 3(2-2-0-6)

- Ly thuyét: 30 tiét
- Baitap/BTL: 30’tiét
- Thi nghiém: 0 tiét

Hoc phén tién quyét: - MII1111 (Giai tich T)
Hoc phén hoc truéc: - MI1111 (Giai tich I)
Hoc phén song hanh: - MI1131 (Giai tich IIT)

2. MO TA HQC PHAN

Mon hoc nay nhim cung cdp cho sinh vién nhimg kién thire co ban vé Ung dung cia phép
tinh vi phan vao hinh hoc, Tich phan phu thugc tham so, Tich phan bdi hai va boi ba, Tich
phan duong loai mét va loai hai, tich phan mat loai mét va loai hai, 1y thuyét truong.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Sinh vién hoan thanh hoc phan nay c¢6 kha ning:

Muc _ . . CDR dugc phin
ticu /éBR M6 tda muc tiéu/Chuin dau ra cia hoc phan bo cho HP/ Mikc
dé (/T/U)
[1] 2] [3]
M1 Nim virng duwoc cac kién thirc co ban ciia cac phép tinh
tich phan ham s6 nhiéu bién s6 va ing dung ciia phép
tinh vi phan




Muc
tieu/CPR

o . CDR dugc phén
Mo ta muc tiéu/Chuin dau ra cia hoc phan bo cho HP/ Mirc
do (I/T/U)

M1.1 | Ndm viing cac khai niém co ban nhu: tich phan béi hai, | /T

boi ba; tich phan duong, tich phan mat, 1y thuyét truong
cling nhu mét so ing dung cua phép tinh vi phan.

M1.2 | C6 kha nang van dung kién thuc d3 hoc dé giai cac bai tap | T/U

lién quan t&i ndi dung moén hoc.

M2

C6 thai d¢ lam viéc nghiém tic cung ky ning can thiét
dé 1am viéc c6 hiéu qua

M2.1 | C6 k¥ nang: phan tich va giai quyét vin d& bang tu duy, | T/U

logic chat ch¢; 1am viéc doc 1ap, tap trung.

M2.2 | Nhan dién mot sé van dé thuc té c6 thé sir dung cong cu | I/T/U

ctia phép tinh vi phén, tich phan dé giai quyét.

M2.3 | Thai d6 lam viéc nghiém tuc, chi dong sang tao, thich | I/T

nghi v6i moi trudong lam viée c6 tinh canh tranh cao.

4. TAILIEU HQC TAP

Giao trinh

[1]

Nguyén Dinh Tri (chu bién), Tran Viét Diing, Tran Xuan Hién, Nguyén Xuan Thao
(2015). Toan hoc cao cap, tap 2: Gidi tich, NXBGD, Ha Nai.

Nguyén Dinh Tri (chii bién), Tryﬁn Viét Diing, Tran Xuan Hién, Nguyén Xuan Thao
(2017). Bai tdp Toan hoc cao cap, tap 2: Gidi tich, NXBGD, Ha Noi.

Nguyén Pinh Tri, Ta Van Dinh, Nguyén Ho Quynh (2000). Bai tdp Todn hoc cao
cap tdp 2, NXBGD, Ha Noi.

Nguyén Pinh Tri, Ta Van Dinh, Nguyén Ho Quynh (1999). Bai tdp Todn hoc cao
cap tdp 3, NXBGD, Ha Noi.

Sach tham khao

[1]
(2]
(3]

(4]

Tran Binh (2005). Gidi tich II va III, NXBKH&KT.
Tran Binh (2001). Bai tdp gidi san gidi tich II, NXBKH&KT.

Tran Thi Kim Oanh, Phan Xuén Thanh, Lé Chi Ngoc, Nguyén Thi Thu Huong, Gidi
tich I1: Ham so nhiéu bién so (bai giang danh cho sinh vién cdc truong ki thudt),
NXB Bach Khoa Ha No6i, 2022.

Khoa Toan — Tin (2023), Slides bai giang Gidi tich 2 (tai liéu luu hanh ndi bg).

5. CACH PANH GIA HQC PHAN

Pi¢m thanh phin Phuwong phap danh gii cu thé Mb ta

CBbR

dugc

danh
gia

Ty
trong

[1] 2] [3] [4]

[5]




Al. Diém chuyén caAn | Thai d6 hoc tap va sy chuyén can cla Thai d6 hoc tap | M2.3 20%
sinh vién trén 16p hoc cua sinh vién
A2. Diém kiém tra A2.1. Kiém tra dinh ky lan 1 (Diém Thi trac nghiém | M1.1, | 30%
dinh ki (*) KT1, thang diém 15) M1.2,
(Nbi dung: T tuan 1 dén hét tuan 5) M2.1,
A2.2. Kiém tra dinh ky lan 2 (Piém M2.2,
KT2, thang diém 15 ) M2.3
(Nbi dung: Tir tuan 6 dén hét tuan 10)
A2. Piém cudi ky Thi cudi ky Thi tu luan ML1, | 50%
Ml1.2,
M2.1,
M2.2,
M2.3

(*) Diém kién@ tra dinh ky (DKTDK) duoc tinh theo cong thic DKTDK = 1/3(KTI1 + KT2),
va sé duoc diéu chinh bang cdach cong diém tjch cuc hoc tdp co gia tri tw —1 den +1 theo quy
dinh cua Khoa Toan-Tin cung Quy ché Pao tao dai hoc hé chinh quy cua PH

Badch khoa Ha Ngi.
6. KE HOACH GIANG DAY
CbR n Bai
Tuin Noi dung hoe | Hoatdomg | q..
: A day va hoc iy
phan gia
1] 2] 3] [4] [5]
1 Chuong 1: Ung dung ciia phép tinh vi phin trong MI.1, | Giang bai Al
hinh hoc 3LT + 3BT) M1.2, A2.1
, . 5 M2.1, A
1.1 Ung dung trong hinh hoc phiang M2.2 3
- Vécto phap tuyén va phuong trinh tiép tuyén, phap | M2.3
tuyén cta duong cong tai mot diem
- b6 cong: d§ cong trung binh, 7dcf) cong tai mot diém,
cong thirc tinh d9 cong tai mot diem (khong chirng minh)
va vi du
- Hinh bao pﬁa mot ho duong phu thudc tham sb: dinh
nghia, quy tac tinh (khong chiing minh) va vi du
1.2 Ung dung trong hinh hoc khong gian
- Ham vécto, dao ham ctia ham vécto (dang
7(t) = x(O)T + y(©)] + z(£)k va mot sb tinh chat
2 - Buong: Phuong trinh tiép tuyén va phap dién cua duong ML.1, D?C trude tai | Al
cong tai mot diém, do cong cia duong cong tai mot di€m ML1.2, | liéu; A2.1
(néu cdng thirc) M2.1, | Giang bai A3
- Mat: Phuong trinh cua phap tuyén va tiép dién ciia mat M2.2
cong tai mdt diém (néu cong thirc) M2.3
Chuwong 2. Tich phan bgi (8LT+ 8BT)
2.1 Tich phan kép
- Binh nghia, y nghia hinh hoc, cac tinh chit
- Cach tinh tich phan kép trong hé toa do Decartes




> CDBR Hoat djn Bai
Tuan Noi dung hoc atdong danh

\ day va hoc .

phan gia

[1] 2] 3] [4] [5]

3 - ’D(A)i bién sd trong tich ph?ln k’ép: cong thire doi bién MIl.1, | Poc trudc tai | Al

tong quat (toa do cong), doi bién trong hé toa dd cuc. M1.2, | liéu; A2.1
M2.1, | Giang bai; A
M2.2, 3
M2.3

4 - Ung dung: Tinh thé tich vat thé, dién tich mién phéng, ML, D?C trude tai | Al
dién tich mat cong (néu cong thuc va vi dy) M1.2, | liéu; A2.1
2.2 Tich phan boi ba ﬁgé Giang bai; A3
- Pinh nghia, ¥ nghia hinh hoc, céc tinh chat M2..3,

5 - Céch tinh tich phan boi ba trong hé toa d Decartes ML, D?C trude tai | Al
—ﬂB(A)i bién sf:) trong tich phén bi ba: cong thire d6i bién xé% 11?171; . A2.1
tong quat, doi bién trong h¢ toa do tru, cau -4> | Giang bai; A3

M2.2,
M2.3

6 |- Ung dung: Tinh thé tich vat thé ML, Doc trude tai | Al

Chuong 3. Tich phan phu thujc tham sé SLT+5 BT) | M1.2. | lidw: A22
) M2.1, | Giang bai; A3

3.1 Tich phéan xac dinh phu thudc tham so M2.2,

- Binh nghia M2.3

- Dinh ly vé su lién tuc

7 |- Cac dinh Iy v& ldy tich phan dudi déu tich phén, dao | M1.1, D?C trude tai | Al
ham duéi ddu tich phan va vi du M1.2, | liéu; A22
3.2 Tich phan suy rong (TPSR) phu thudc tham s6 M2.1, Giang bai; A3
- Khai ni¢m TPSR phu thudc tham sb 1\1\//[[22%’

- Hoi tu déu, tiéu chudn Weierstrass ’

8 - Cac tinh’chét cua tich phan suy rong phu thugc tham sé: | ML, D?C trude tai | Al
lién tyc, 14y tich phan dudi dau tich phan, dao ham dusi | M1.2, | licu; A22
dau tich phan (khong chirng minh) va vi du M2.1, Giang bai A3
3.3 Tich phan Euler M2.2,

- Gi6i thiéu ham Gamma (ky hiéu 1a T') va c4c tinh chat: | M2.3
['(p) xac dinh, li€n tuc va kha vi vé han
¥p > 0,T(p +1) = pl(p), I(P)T(1 = p) = 5 voi
0 < p <1 (khéng chiing minh)
- Gioi thi¢u ham Beta (ky hi¢u 1a B) va hai dang khac cua
ham B, céc tinh chat (khong chung minh): d6i xung,
q—1 I'()T(q)
Bp,q) =—/——=Bp.q—-1D,B(p@) = -
p.q prqg—1 p.q p.q T+ q)
9 | Chwong 4. Tich phan dwong (SLT+ 6BT) ML.1, | Giang bai; Al
M1.2, A2.2

4.1 Tich phan duong loai mot

M2.1,




> CDR Hoat djn Bai
Tuan N¢i dung hoc ALaons | ganh

: \ day va hoc .

phan gia

[1] 2] 3] [4] [5]
- Binh nghia M2.2, A3
- Céch tinh M2.3
4.2 Tich phan duong loai hai
- Pinh nghia, y nghia vat Iy
- Tinh chat

10| - Méi lién hé gitra tich phan duong loai mdt va loai hai M1.1, | Gidng bai Al

MI1.2, A2.2
- Cach tinh M2.1 )
- Cong thiic Green (chtng minh cho truong hop mién M2.2 A3
don lién) M2.3,

IT | . piéu kién dé tich phan duong khong phu thudc vao ML.1, | Giang bai Al
duong lay tich phan (khong ching minh), ap dung dan M1.2, A3
dén cong thie xac dinh ham u(x,y) ma du = Pdx + | M2.1,

Qdy. M2.2,
Chuong 5. Tich phan mit (4LT+ 4BT) M2.3
5.1 Tich phan mat loai mot
- Pinh nghia
- Cach tinh
121 52 Tich phan maét loai hai ML.1, | boc trude tai | Al
Pinh nehia. tinh hA’t M1.2, liéu; A3
- Dinh ngnia, tinh cha le, Glang bfll,
- Cong thtrc lién h¢ gitra tich phan mat loai mot va tich M2.2,
phan mat loai hai M2.3
- Cach tinh

13| _ Cong thie Ostrogradski, cong thirc Stokes (khong ML, | Poc trude tai | Al
chtiing minh) M1.2, | liéu; A3
Chwong 6. Ly thuyét truimg (SLT+ 4BT) ﬁi; Gidng bai;

6.1 Truong v hudng M2..3’
- Khai niém vé truong vo hudng, mat dfmg tri.

- Pao ham theo hudng: Pinh nghia, dinh 1y vé mdi quan

h¢ gitra dao ham theo hudng va dao ham riéng (hudng

dan hoc sinh ching minh dinh 1y)

14| Gradient: Dinh nghia vécto grad u va dinh ly ML1, | DBoc truge tai | Al
o ) M1.2, | liéu; A3
3= hz;;grad u (khong chimg minh), c4c tinh chat M2.1, | Giang bai;

(hudng dan hoc sinh tu ching minh) M2.2,
M2.3

6.2 Truong vécto

- Khai niém truong vécto va duong dong, hé phuong
trinh vi phan ctua ho duong dong

- Thong luong, div, truong dng: cong thirc tinh thong




CDBR Hoat don Bai
Tuan Noi dung hoc atdong danh
: ¥ day va hgc iy
phan gia
1] 2] [31] [4] [S]
luong cua mot truong vécto di qua mat S, khai niém div,
cac tinh chat (huéng dan ho‘c sinh tu chimg minh), khai
niém truong ong, diém nguodn, diém ro
15 | - Hoan luu va vécto xody: khai niém hoan luu cua mot ML, D?C trude tai | Al
truong vécto doc theo mot duong cong kin, vecto xody, M1.2, | liéu; A3
diém xody, diem khong xoay M2.1, Giang bai;
- Truong thé: cac khai niém vé truong thé, ham thé vi cua M2.2,
F , diéu kién dé mot truong vecto la truong :[hé (khong M23
chung minh), tir d6 dan dén diéu kién d¢€ bicu thuc
Pdx + Qdy + Rdz la vi phén toan phan cuia mét ham
U nao d0, diéu ki¢n de tich phan duong loai hai trong
khong gian khong phu thudc vao duong di
16 Téng két - 6n tap Al
) A3

7. QUY PINH CUA HQC PHAN
(Céc quy dinh cua hoc phan néu c6)

8. NGAY PHE DUYET: ....ccccvvvvevvenennnn

Khoa Toan - Tin




