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1. Théng tin chung vé hoc phin

- Tén hoc phan:
+ Tiéng Viét: Phwong trinh Toan ly
+ Tiéng Anh: Equation of Mathematical Physics
- M hoc phan: KbVL103
- S6 tin chi: 02
- Poi tuong hoc: Béc dai hoc tat ca céac nganh

- Vi tri ctia hoc phan trong chuong trinh ddo tao:

Kién thuc giao duc dai cuong

Kién thirc giao duc chuyén nghiép

Kién thirc co s¢ nganh

Kién thtrc nganh : .
o Thuc tap/khoa luan tot nghiép

0 Bat budc 0 Tu chon M Bit budc o0 Tu chon 0 Bit budc | o Tu chon
- Hoc phan tién quyét: Todn cao cép 1,2
- Hoc phan hoc trudc: Vat ly dai cuong
- Hoc phan song hanh: Khong
- Gio tin chi d6i voi cac hoat dong: 30 tiét
+ Nghe giang Iy thuyét: 16 tiét
+ Bai tap: 7 tiét




+ Thao luan, hoat dong nhom:

5 tiét

+ Kiém tra:

2 tiét

- Thot gian tu hoc:

60 gio

- B0 mon phu trach hoc phén:

B mon Vit 1y- Khoa Khoa hoc dai cuong

2. M ta hoc phan

Hoc phan “Phuwrong trinh Todn Iy~ 13 hoc phan bat budc thudc khéi kién thirc giao duc co sé nganh trong chuong trinh dao
tao hé dai hoc. Hoc phén gid1 thiéu cho sinh vién cac kién thirc co ban cta toan hoc nhu: giai tich vecto trong hé toa do Dé cac va
hé toa do cong; cac phuong trinh toan hoc; chudi lugng giac ap dung cho cic van dé ciia Vat 1y tir 46 4p dung cho cc hoc phan
chuyén nganh Khi twong Khi hau hoc.
3. Muc tiéu hoc phén

Muc tiéu M6 ta muc tiéu hoc phan
hoc phin Hoc phan nham cung cdp cho nguoi hoc:

Khoi kién thirc phuong trinh toan 1y vé: cac khai niém veé truong vo hudng, trudng vecto. Cac phép tinh vé vecto, giai tich vecto trong

MT1 hé toa do Pé Cac, hé toa d cong, c4c toan tir nhu dive, rot, grad trong hé toa do Pé Cac. Cac dinh 1y O-G, phwong trinh lién tuc, dinh
ly Stokes, chudi lity thira, chudi Taylor, chudi Furier va cac phuong trinh co ban ciia vat 1y toan.
Khé néng van dung cac kién thirc co ban d3 hoc dé lam bai tap dinh tinh, dinh luong vé phuong trinh vt 1y todn dé nguoi hoc tng

MT2 dung trong cac hoc ph?ln co s¢ nganh nhu: Co hoc chét long, Khi tugng dong luc, chubi taylor, chudi Maclaurant va chudi luong giac
Furier dé ung dung trong hoc phén du bao sb tri v.v....

MT3 Nhan thac duoc tam quan trong cia mon hoc véi thai do hoc tap tich cuc, tinh than trach nhiém, y thirc chu dong, sang tao va hop tac
trong nhi¢m vu dugc giao.

4. Chuan dau ra hoc phan

MT1

CbR1

Laplacien, Rot ciia mot trudng vecto, cic cong thuc lién quan dén toan tir ...trong

phuong trinh toan ly.

Muc tiéu CDR hgc M0 ta chuédn diu ra hoc phan CDR cua Mire do
hoc phén phin Hoan thanh hoc phan nay, ngueoi hoc thue hién dwge: CTDT giang day
CPR vé kién thirc:
- Trinh bay céc khai ni€ém, dinh ly, phuong trinh...co ban trong phuong trinh toan 1y.
- Nhan dién dugc céc cong thuc, phuong trinh vé vecto, trong biéu thirc Toan tur ITU




Muc ti?“ CDR hgc MBS ta chuén diu ra hoc phﬁn CDR ciia Mire do
hoc phén phan Hoan thanh hoc phan nay, nguoi hoc thie hién duwoc: CTDT giang day
- Giai thich cac dai lugng trong biéu thirc, dinh 1y, cac phuong trinh...ctua phuong
trinh toan ly. ITU
CPRZ | Cho vi du dé am 1o tinh chét dinh tinh va dinh Iuong cta kién thirc co ban phuong
trinh todn 1y da hoc.
- Van dung cac kién thirc da hoc dé 1am bai tap trong tai li¢u va van dung vao bai toan
thuc té.
CDR3 - X4y dung mbi lién hé giita kién thirc co ban ctia phuong trinh toan 1y véi kién thirc ITu
chuyén nganh khi twong va khi hau hoc.
CDR vé kj nang:

- Lam theo hudng dan cua GV dé lam bai tap va gidi thich van dung vao hién tugong
trong doi sdng va tu nhién.

MT?2 CbR4 - Str dung céc cong thirc, biéu thirc, dinh 1y, phuong trinh...dé hoan thanh cac bai tap ITuU
dinh tinh va dinh lugng.
- Nam vitng kién thirc phuong trinh toan 1y dé 4p dung trong cac chuyén nganh khac.

CDR ve nang lyc tw chu va trach nhiém:

- Nhén thuc duge tam quan trong ciia mon hoc va tich cuc tham gia vao cac hoat dong
GV giao.

MT3 CbR5 - Chia s¢ y kién, quan diém, kién thtrc véi GV va cac SV khac. ITU
- Tu tim hiéu, tiép thu va hoc hoi tir nhiéu ngué)n tai liéu khac dé ap dung kién thure da
hoc vé phuong trinh toan Ii vao cac linh vuc chuyén mon.

5. Tai liéu hoc tap

5.1. Tai

liéu chinh

1. B4 Pinh Thanh - Vii Vin Hung (2009), Phuwong phdp todn li, NXB Giao duc.
2. Bang Tran Chién (2020), Giéo trinh Phuwong trinh todn Iy, Nha xuét ban Dai hoc Qudc gia Ha Noi.
5.2 Tai liéu tham khao

1. Phan Huy Thién (2006), Phuong trinh Todan ly, NXB Giao duc.




6. Cac phuwong phap day va hoc ap dung cho hoc phin

M Thuyét trinh M Lam viéc nhém o Dayhocthychanh o Dy an/D6 an o Phuong phap khac
M Théo luan/Semina o Trinh bay béo cao 0 Thi nghiém O MO phong
o Tiéu luan/Baitdp 16n o Tinh hudng o Thyc tap M Ty hoc c6 huéng dan

7. Ndi dung chi tiét hoc phén

Hinh thirc to chirc day hoc

Lén 16p (tiét)

Noi dung Z, '§9 Bai
= | - @ = = | & danh Hoat dong day va hoc
SE|E|E e
- = | oia
1) GENORIOREORECOREORINC) 9)
CHUONG 1: * Day:
TRUONG VOHUONGVA | 4 | 1 | 1 6 | 12 - Gidi thiéu vé dé cuong chi tiét hoc phan va tai lidu cho
TRUONG VECTO SV.
1.1. Khai niém vé trudng vo 1 1 5 - Kh:éi niém truong vecto va truong vo hudng; cac phép
hudng va trudng vecto tinh vé vecto, gradient, rot cua truong vecto; giai tich vecto
1.2. Giai tich vecto trong h¢ toa trong cac hé toa do (chwong 1 trong sach TLC sé 1 trang 9-
do Pé Cac 23; chuong 1 trong sach TLC s 2 trang 9-44; chuong 1
1.2.1. Cdc phép tinh vé vecto ALL | trong sach TLTK trang 30-33).
. . Al2 | , .
1.2.2. Dao ham vecto va AL3 Phwong phap day:
gradient 1 L 5 A2 |- Phuong,phép thuyét trinh, thao luan, lam viéc cap - nhém
1.2.3. Devergence cua mot va phat van.
vecto * Hoc:
1.2.4. Toan tur Laplacien Hoc ¢ lop:
1.2.5. Rot cua mot truong - Xem dé cuong mon hoc, chuén bi ké hoach hoc tap va hoc
vecto liéu.
1.3. Giai tich vecto trong hé toa - Théao luan va lam theo yéu cau cua GV.
do cong 2 1 1 4 8 - Nhan xét, ghi chép va rut kinh nghiém.




1.3.1. Toa do 1 diém trong
hé toa do cong

1.3.2. Hé toa do tru

1.3.3. H¢ toa dg cau

1.3.4. H¢ 56 lamer

1.3.5. Théng s6 vi phin hang
nhdt

1.3.6. Diéu kién dé hé toa do
cong la tryc giao

- Ling nghe, tiép thu, phat biéu x4y dung bai va lam bai tap.
Hoc ¢ nha:

- Lam bai tap chuong 1 trong sach TLC sb 1 trang 28-30:
chwong 1 trong sach TLC s6 2 trang 57-59.

CHUONG 2:

CAC PINH LY TiCH PHAN L [
2.1. Binh ly Otrogratxki-Gauss 1 2
2.2. Phuong trinh lién tuc 0,5 25| 5
2.3. Dinh ly Stokes 1 2
2.4. Mot sb truong dic biét

2.4.1. Truong thé 0,5 25| 5

2.4.2. Truong ong
2.4.3. Truong diéu hoa

All

Al?2

Al3
A2

* Day:

- N6i dung Dinh ly O-G; phuong trinh lién tuc; cac dinh 1y
Stokes, trudng thé, truong dng, trudng didu hoa (chuong 1
trong sach TLC s 2 trang 45-49; 54-56).

* Phwong phap day:

- Phuong phap thuyét trinh, thao luan, lam viéc cip - nhom
va phat van.

* Hoc:

Hoc o lop:

- Thao luan va lam theo yéu cau ctua GV.

- Nhan xét, ghi chép va rut kinh nghiém.

- Lang nghe, tiép thu, phat biéu xay dyng bai va lam bai tap.
Hoc ¢ nha:

- Hoc 1y thuyét va 1am bai tap chuong 1 trong sach TLC s6
2 trang 57-59.

- Lam bai tap chuwong 1 trong sach TLC s6 1 trang 28-30.




* Day:
- Huéng dan SV 6n tap lai kién thic dd hoc va giao bai kiém
tra.

ALl |« Hoc:
KIEM TRA SO 1 1 |2 ﬁé Hoc é lop: ‘ w ’
A2 | - Lam theo y€u cau ciia GV va lam bai kiém tra s0 1.
Hoc 6 nha:
- Poc trudc tai liéu trong sach TLC s 2 trang 60-81.
- Boc trude tai liéu trong sach TLTK trang 20-29; 210-215.
CHUONG 3: A 1 2 | 14 * Day: ~
CHUOI - Ndung chudi liiy thtra, chudi Taylor, Furier (chuong 2
3.1. Chudi lity thira trong sach TLC s6 2 trang 60-81; trong sach TLTK trang 20-
3.1.1. Dinh nghia 29; 210-215).
3.1.2. Khai trién ham sé | 2 0,5 35| 7 * Phwong phap day:
thanh chudi lily thira A1.1 |- Phuong phép thuyét trinh, thao luan, lam viéc cip - nhom
3.1.3. Khai trién ham sé Al1.2 | vaphat van.
thanh chuéi Taylor Al3 | * Hoc:
3.2. Chudi Furier A2 | Hoc ¢ lop: ‘
3.2.1. Dinh nghia va cdc tinh - Thao luan va lam theo yéu cau cia GV.
chat ciia tich phan Furier 2 0,5 35| 7 - Nhan xét, ghi chép va rit kinh nghiém.
3.2.2. Khai trién mét ham s6 - Lang nghe, ti€p thu, phat biéu xay dung bai va lam bai tap.
bat ky thanh chudi Furier Hoc 6 nha: )
“Bai tap chuong 2 trong sach TLC s0 2 trang 84.
CHUONG 4: * Day:
CAC’PHU’,ONG TRENH 4 ) s | 16 - Phén loai cac phuong trinh dao ham riéng cép hai; cac bai
VAT LY TOAN CO BAN VA todn co ban cua phuong trinh vat li-toan; phuong trinh dao
UNG DUNG d6ng cia mang mong; phwong trinh truyén nhiét (trong sach
4.1. Phan loai cétc phuong trinh 05 05 | 1 TLC s 1 cl;uong 3, 4, 5 trang 81-173; chuong 3, 4 trong
dao ham riéng cap hai ’ ’ sach TLC so6 2 trang 85-108; trong sach TLTK trang 5-12;
4.2. Cac bai toan co ban cua 05 05| 1 38-43; 77-78; 115-118).

phuong trinh vat li - toén

* Phwong phap day:




4.3. Phuong trinh dao dong cua 1 1 1 3 6 All |- Phuong phap thuyét trinh va thao luin cip, nhom va phat
soi1 day ﬁig van.
44 Phuffng trinh dao dong cua 1 05|05 ) 4 Aé * H(.)c?: ,
mang mong Hoc ¢ lop:
4.5. Phuong trinh truyénnhiét | 1 |05 | 05 2 | 4 - Tham gia thao luan va lam theo yéu cau ctia GV.
- Lang nghe nhén xét, ghi chép va rat kinh nghiém.
Hoc 6 nha:
- Lam bai tap chuong 3, 4 trong sach TLC s6 2 trang 93-94:
109-110.
-On tap lai toan by chuong 2, 3, 4 trong sach TLC s6 2 dé
1am bai kiém tra s 2.
* Day:
- Hudng din SV 6n tap lai kién thirc da hoc.
Al.2 | ™ Hoc:
. P Al1.3 | Hoc o lop:
KIEMTRA 50 2 12 Al4 | - Lam theo yéu cu ciia GV va lam bai kiém tra s6 2
A2 Hoc ¢ nha:
-On tap lai toan b chuong trinh dé lam bai thi két thuc hoc
phan.
CONG 16 |7 5 30 |60

Ma tran bai hoc va CPR ciia hoc phén:

ne CDR hgc phan
STT Mot dung CPRI | CPR2 | CPR3 | CPR4 | CDR5
CHUONG 1: TRUONG VO HUONG VA TRUONG VECTO
1.1 | Khii niém vé truong vO hudng va truong veto X | X | X | X I
1.2 Giai tich vecto trong hé toa 4o bBé Cac
1.2.1 | Cdc phép tinh vé vecto X X X X
1.2.2 | Bgo ham vecto va gradient X X X X X
1.2.3 | Devergence cua mot vecto X X X X X




1.2.4 | Toan tw Laplacien X X X X X
1.2.5 | Rot cua mot truong vecto X X X X X
1.3 | Giai tich vecto trong hé toa d§ cong

1.3.1 | Toa dé 1 diém trong hé toa do cong X X X X X
1.3.2 | Hé toa do tru X X X X X
1.3.3 | Hé toa dé cau X X X X X
1.3.4 | Hé s6 lamer X X X X X
1.3.5 | Théng sé vi phdn hang nhdt X X X X X
1.3.6 | Piéu kién dé hé toa do cong la tryc giao X X X X X
CHUONG 2: CAC PINH LY TICH PHAN

2.1 | Dinh ly Otrogratxki-Gauss X X X X X
2.2 | Phuong trinh lién tuc X X X X X
2.3 | Dinh ly Stokes X X X X X
2.4 | Mot so truong dic biét

2.4.1 | Truong thé X X X X X
2.4.2 | Truong ong X X X X X
2.4.3 | Truong diéu hoa X X X X X
CHUONG 3: CHUOI

3.1 | Chudi lity thira

3.1.1 | Binh nghia X X X X X
3.1.2 | Khai trién ham sé thanh chudi lily thira X X X X X
3.1.3 | Khai trién ham sé thanh chuoi Taylor X X X X X
3.2 | Chudi Furier

3.2.1 | Pinh nghia va cdc tinh chat cia tich phan Furier X X X X X
3.2.2 | Khai trién mét ham s6 bat ky thanh chudi Furier X X X X X
CHUONG 4: CAC PHUONG TRINH VAT LY TOAN CO BAN VA UNG DUNG

4.1 | Phan loai cac phuong trinh dao ham riéng céap hai X X X X X
4.2 | Cac bai toan co ban cta phuong trinh vat li - toan X X X X X
4.3 | Phuong trinh dao dong cua soi day X X X X X
4.4 | Phuong trinh dao dong ciia mang mong X X X X X




‘ 4.5 ‘ Phuong trinh truyén nhiét

8. Nhiém vu cta sinh vién

- Sinh vién phai c6 mat trén 16p tir 70% sb tiét trd 1én.
- Trong mdi budi hoc sinh vién phai chuén bj day du cac tai liéu vé hoc phan Phuong trinh toan 1y.
- Sinh vién phai lam day du bai tp vé nha va chuan bi bai méi trude khi dén 16p theo yéu cau cua giang vién trong mdi budi

hoc.

9. Panh gia két qua hoc tip va cho diém

9.1. Thang diém danh gia

Panh gia theo thang diém 10, sau d6 dugc quy d6i sang thang diém chit va thang diém 4 theo Quy ché dao tao hoc ché tin chi

hién hanh.

9.2. Phuwong thirc danh gia

Bai danh gia

Trong so cia diém

danh gia (%)
Thanh phan danh gia Diém danh gia Ky Trong s6 ciia Cﬂﬁﬁlrl](_)c
e Tén bai bai danh gia | P HP duéi 4TC
i (%)
. Al.l | Baikiémtrasé 1 100%
Diém s6 1 e e so CPR 1-4 20
Tong 100%
Al. Danh gia qua trinh Al.2 | Baitap 20% CDR 1-4
A1.3 | Thai d6 hoc tap 20% CDBR 5 20
Diém s6 2 Al.4 | Baikiém traso 2 60% CDR 1-4
Tong 100%
Tong 40%
e ‘ L Bai thi két th
A2. Thi két thac hoc phan Piém thi két thic | A2 |, pﬁéme ue 100% CDR 1-4 60
Hinh thuc thi: Viet hoc phan Téng 100% 50%




Trong do:
Al.1 - Bai kiém tra 1

Mirc do Cac tiéu chi danh gia Ty trong (%)
Nho - Trinh bay cac khai niém, cac phép toan vé vecto, dinh 1y O-G, phuong trinh...co ban trong phuong
trinh toan ly. o
A tia A A A . e . 20%
- Nhan dién dugc cac cong thirc vé truong vo hudng, trudng vecto, cac todn tu...trong phuong trinh
toan ly.
Hiéu - Giai thich cac dai lugng trong biéu thirc, dinh 1y, phuong trinh. .. trong phwong trinh toan Iy. 20%
Ap dung | - Van dung cac kién thirc d3 hoc dé 1am bai tap trong tai liéu va van dung vao bai toan thuc té. 60%
Al.2 — Bai tap
Mire do Cac tiéu chi danh gia Ty trong (%)
Nho - Nhan dién dugc cac cong thirc vé chudi Iy thtra, chudi Taylor, chudi Furier, cac phuong trinh dao 20%
ham riéng cap hai...trong phuong trinh toan ly.
Hiéu - Gidi thich cac dai luong trong cac cong thirc vé chudi lliy thira, chuoi Taylor, chudi Furier, cac 20%
phuong trinh dao ham riéng cap hai...trong phuong trinh toan 1y.
Ap dung - Van dung céc kién thirc da hoc dé 1am bai tap trong tai liéu va van dung vao bai toan thuc teé.
- Xay dyng moi lién hé giira kién thirc co ban trong phuong trinh toan 1y véi kién thirc chuyén nganh 60%
khi tugng va khi hau hoc.
Al1.3 — Thai d¢ hoc tap
Mire do Cac tiéu chi danh gia Ty trong (%)
Cau thi - Tham du 16p déy du va nhan thie duge tam quan trong ciia moén hoc. 10%
Co1 mo - Tham du 16p day di va tham gia tich cuc cac hoat dong trén 16p theo yéu cau ciia GV 20%
Pua ra thai 3 . % 4 A .
46 - Tham dy 16p day du va chia sé y kién va kién thirc cua ban than vdi GV va céc ban trong 16p 30%
0
Hinh thanh Y 2 . .
quan diém - Tham dy 16p day du va san sang lang nghe va tong hop kién thirc cua GV va céc ban trong 16p 40%

Al.4 - Bai kiém tra 2




Mire do Cac tiéu chi danh gia Ty trong (%)

Nho - Nhén dién duoc cac cong thire vé chudi lity thira; chudi Taylor; chudi Furier; cac phuong trinh dao
ham riéng cap hai; cidc dang phuong trinh dao dong cua soi day, cia mang moéng, ...trong phuong 20%
trinh toan ly.

Hiéu - Giai thich cac dai lugng trong cac cong thirc vé chudi lity thira; chudi Taylor; chudi Furier; cac
phuong trinh dao ham riéng cap hai; cac dang phuong trinh dao dong cua s¢i ddy, cua mang mong, 20%
...trong phuong trinh toan ly.

Ap dung - Van dung cac kién thirc d3 hoc dé lam bai tap trong tai li€u va van dung vao bai toan thuc té.
- Xay dyng moi lién hé giita kién thitc co ban trong phuong trinh toan 1y véi kién thirc chuyén nganh 60%
khi tugng va khi hau hoc.

A2 - Bai thi két thiic hoc phan

Mire do Cac tiéu chi danh gia Ty trong (%)
Nhé - Trinh bay cac khai niém; cac phép toan vé vec to; dinh 1y O-G; phuong trinh; cac cong thirc vé chudi
Iy thira, chuoi Taylor, chuoi Furier; cac phuong trinh dao ham riéng cap hai; cac dang phuong trinh
dao dong cua sg¢i diy, cia mang mong ...co ban trong phuong trinh toan 1y. 20%

- Nhan dién duoc cac cong thirc vé truong vo hudng; trudng vecto; cic toan tir; cac cong thic vé
chuoi liy thira; chuoi Taylor; chudi Furier; cac phuong trinh dao ham riéng cap hai; cac dang phuong
trinh dao dong cua sgi day, cia mang mong, ...trong phuong trinh toan ly.

Hiéu - Giai thich cac dai lugng trong biéu thirc, dinh 1y, phuong trinh. .. trong phwong trinh toan 1y. 20%
Ap dung | - Van dung cac kién thirc da hoc dé 1am bai tap trong tai liéu va van dung vao bai toan thuc té.
- Xay dung mbi lién hé giira kién thirc co ban trong phwong trinh toan 1y véi kién thirc chuyén nganh 60%
khi tuong va khi hau hoc.

9.3. Két qua danh gia hoc phan
Piém tong két hoc phan 1a tong diém cuia cac Rubric thanh phan nhan véi trong sd twong (mg cua timg Rubric.



