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Muc tiéu ctia hoc phan:

6.1. Muc tiéu chung: Trang bi cho hoc vién kién thtc khoa hoc co ban cia toan
hoc dugc su dung lam nén tang cho mo hinh toan hoc trong bai toan Nudc dudi
dat. Hoc vién c6 thé thiét 1ap diéu kién bién, dir liéu dau vao, lya chon cac
phuong phap giai cac hé phuong trinh, thanh thao cic budc hiéu chinh kiém
dinh m6 hinh va phan tich két qua ctia mo hinh nudc dudi dat.

6.2. Muc tiéu cu thé

a) Kién thirc: Két thiic hoc phan, hoc vién hiéu rd cac kién thirc co ban cta
toan hoc dugc sir dung lam nén tang cia mo hinh todn hoc trong bai toan dia
chat thay van. Hoc vién c6 thé van dung kién thirc dé x4y dyng, phat trién va
kiém tra cdc mo hinh khai niém qua cach tiép can mo hinh toan, bao g6m lua
chon va thiét 1ap diéu kién bién, théng sé6 mo hinh, hiéu chinh va kiém dinh mé
hinh, d4nh gia phan tich két qua va tinh khong chic chan ciia mo hinh toan.

b) K¥ ndng: Hoc vién dugc rén luyén k¥ nang doc va tra ctru tai liéu tu
nhiéu ngudn khac nhau, tu duy phé phan, phan bién khoa hoc va tu duy hé
thong. Hoc vién xay dung va rén luyén k¥ nang st dung may tinh va lap trinh
dé giai quyét bai toan chuyén dong ba chiéu cta chat 1ong dudi bé mit. Hoc
vién ciing phat trién cac k¥ ning vé quan 1y dit liéu, phan tich (tinh toan, v& do
thi) va danh gia do khong dam bao cua dit liéu va mo hinh. Str dung phan mém
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mo phong nudc dudi dat dé giai quyét cac bai toan thuc té, mé phong/mé hinh
hoa cac qué trinh hinh thanh, chuyén dong va luu trir nude dudi dat ciing nhu
su lan truyén chat 6 nhiém trong nuéc dudi dit.

c) Muc ty chu va trach nhi€ém: Hoc vién chu dong hoc tap, doc sach va gido
trinh, 1am bai tap, rén luyén tinh doc lap, nghi€m tuc trong thi ctr va c6 y thic
chiu trach nhiém vé két qua hoc tdp ctia ban than. Hinh thanh thai do hop tac,
ton trong 1an nhau trong nhém hoc tap, trung thuc trong khoa hoc, chia sé tri
thtrc.

7. Tém tit ndi dung hoc phin:

Hoc phan cung cép cac kién thirc 1y thuyét va thuc hanh phuc vu mé hinh héa cac qua
trinh hinh thanh, chuyén dong va luu trtr nudc dudi dat cling nhu sy lan truyén chat 6
nhiém trong nudc ngam. Céc kién thirc nén tang toan hoc ting dung trong vi¢c gidi cac
hé phuong trinh md phéng nude dudi dat duge truyén thu. Trén co s& d6 gidi thi€u cac
cong cu danh gia trir lugng dong, trit lugng tinh, ti€ém nang va chat lugng nudc dudi
dat theo ting vung lanh thd cung cac ing dung cu thé trong thuc tien Viét Nam. Mo
hinh MODFLOW dugc lya chon lam cong cu nghién ctru trong hoc phan, hoc vién sé€
dugc thuc hanh va I[am chd b mé hinh gom céc tac vu tur thiét 1ap mo hinh, xay dung
diéu kién bién trong mo hinh, hi€u chinh kiém dinh va trng dung cho céc kich ban tinh
toan nudc dudi dat ca vé thuy luc lan van chuyén chat.

8. Chuin diu ra cia hoc phan:

(Chudn dau ra ciia hoc phan gép phan dat chudn dau ra ciia chiwong trinh dao tao)
8.1. Kién thuc (Course Knowledge — CK)

- CK1: Hiéu 16 céc kién thuc nang cao vé vé dia chét thuy van, cac 16p dat da, su
hinh thanh nudc dudi dat. (C2)

- CK2: Vén dung nhuan nhuyén cac kién thirc toan hoc cao cip dé mo ta cac qua
trinh ctiia nudc dudi dat (C3)

- CK3: Ung dung kién thire vé cac phuong phap toan dé giai hé cac phwong trinh
trong mo hinh nudc dudi dat C3

- CK4: Lam chi st dyng mot mo hinh nude dudi dat gom Thiét 1ap m6 hinh, higu
chinh va kiém dinh mo6 hinh. (C 5)

8.2. Ky nang (Course Skill — CS)

- CS1: Hoc vién c6 ky nang tu hoc, ty nghién ctru thong qua viée tim kiém, thu
thap, tong hop, phan tich cAc tai liéu lién quan dén van dé nghién ctru (mic 3).

- CS2: Hog Vlep dugc ren luyén ky nang 1ap trinh, st dung thaqh thao cac cong cu
may tinh dé thiét 1ap, hi¢u chinh ki€ém dinh mo6 hinh nudc duoi dat (muc 3).

- CS3: Hoc vién ¢6 ky nang lam viéc nhom, k¥ nang lam viéc doc lap, ky nang trinh
bay, viét bao cao va thuyét trinh két qua (muec 6).

8.3. Murc tu chu va trach nhiém (Course Responsibility — CR)
- CR1: Nghiém tuc hoc tap, tham gia ddy du, dong gop nhiét tinh bai giang trén 16p,
hop tac ton trong lan nhau trong nhém hoc tép
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- CR2: Trung thyc trong khoa hoc, chiu trach nhiém véi céac két qua lam viéc cua
ban than, ton trong ban quyén tac gia

- CR3: San sang chia sé tri thuc.

9. Ma tran lién ket chuan dau ra cia hoc phan véi chuan dau ra cia CTDT

(Mirc do dong gop danh gia theo thang Bloom cua hoc phan vao cdc chudn dau ra ciia
CTDT theo Kién thurc (Program Knowledge-PK), Ky nang (Program Skill-PS), Murc ty
chu va trach nhiém (Program Responsibility-PR)

CDbR CTPT| PK3 | PK4 | PKS | PS1 | PS2 | PS3 | PS4 | PS5 | PS6 | PR1 | PR2
Muc dong
gopcuahoc| 5 4 4
phan
10.  Kiém tra, danh gia két qua hoc tap
Tiéu chi : Chuiln diu
STT | ., .. | Trong so Mo ta ra can do
danh gia :
dugc
. Thuong 0% - Piém danh 10% CK1, CSI,
Xuyén ’ - Héi dap, déng gop trong gio hoc 10% | CR1, CR2
9 CK2, CK3,
2 Gitraky |20% - Bai kiem tra giita ky 20% CS1, CS2,
CR1, CR2
, 9 , CK4, CKS5,
3 Cudi ky |60 % - Bai kiem tra cuoi ky 60% CS1, CS3,
CR2
Tong | 100%
11.  Hoc liéu

11.1 Hoc liéu bat budc (tac gia, tén gido trinh, nha xuit ban, ndm xuat ban):

- Nguyén Quang Hung. T4p bai giang “M6 hinh héa nudc dudi dat”, DHKHTN.

- Mostafa Soliman, Phillip Lamoreaux, Bashir Memon, Fakhry Asaad, James
Lamoreaux. Dia chat thuy van moi truong. (Bién dich: Nguyén Van Tuan, Dang
Thanh Mai, Ng6é Chi Tuan), PHKHTN, 2004.

11.2 Hoc liéu tham khao (tac gia, tén gido trinh, nha xuét ban, nim xut ban):

- George Hornberger, Patricia Wiberg. Numerical Methods in the Hydrological
Science. Americal Geophysical Union, e-Book, 2006

- Wang and Anderson. Introduction to Groundwater Modeling. 1995.




- Anderson, M.P. and W.W. Woessner, 1992. Applied Groundwater Modeling,
Simulation of Flow and Advective Transport, Academic Press Inc., San Diego,
California.

- McDonald, M.G. and A.W. Harbaugh, 1988, 4 Modular Three-Dimensional
Finite-Difference Ground-Water Flow Model, Techniques of Water-Resources

Investigations of the U.S. Geological Survey, Book 6, Modeling Techniques,
Chapter Al.

- Zheng, C. and G.D. Bennett, 1995. Applied Contaminant Transport Modeling:
Theory and Practice, VanNostrand Reinhold, New York, NY, 440 p.

12.  Noi dung chi tiét hoc phin va lién két ndi dung véi chuin diu ra

(lew y: N§i dung chi tiét thé hién chudn dau ra cia hoc phan, c6 thé chi tiét thong
tin vé phan bo gio hoc tdp, lich trinh giang day)

Chuong/
muc

Tiéu dé/Noi dung

Chuan dau ra
cua hoc phan

Chuong 1.

Nén tang ciia Dong chiy ngam dudi dat

1.1

Nudc ngam: Tang chira nudc va cac 16p ti€p giap

1.2

Hé thong nude dudi dat: Ap luc thay tinh va thé chit
luu

1.3

Tich trit trong tang chta nudc bi giéi han va khong bi
gi61 han

1.4

Dinh luat Darcy

1.5

Céc cong thic cua dong chay ngam

Chuong 2.

Gio6i thiéu vé méd hinh nwéc duéi dat

2.1

Cac loai mo hinh dé€ mo hinh héa nudc dudi dat

2.2

Cac budc mo hinh hoa

23

Phuong trinh dong chay chi dao va phuong phép sb tri

24

Phat trién mo hinh khai niém

2.5

M6 hinh hoa van chuyén chit hoa tan va nhiét trong
dong chay ngam

2.6

M5 hinh hoéa sut 16 dit.

Chuwong 3.

Mo hinh héa nude dudi dat

3.1

Phuong phép sai phan hitu han hién

3.2

Phuong phép sai phan hitu han an

3.3

Phuong phép phan tir hiru han

3.4

K¥ thuat thé tich hitru han tua phén tir hitu han




3.5 | Ky thuat thé tich hitu han tua sai phan hiru han

3.6 | Xéc dinh thong s thiy vin mo hinh

3.7 | Cac phép bién doi va ludi

3.8 | Bién thuy luc va diéu kién bién cta md hinh

Chuong 4. Gié¢i thiéu mé hinh MODFLOW

4.1 | Gi61 thiéu cac khai niém chung

4.2 | Ly thuyét toan hoc cia mé hinh MODFLOW

4.3 | Roi rac hoa trong m6 hinh MODFLOW

4.4 | Céc diéu kién bién

4.5 | Hiéu chinh va kiém dinh mé hinh

4.6 | Ung dung cua m6 hinh MODFLOW trong tinh toan
van chuyén chat hoa tan

4.7 | Cac vidu

Chuwong 5. Gi6i thiéu, thiét 1ap lwa chon mé hinh chit lrong
nwoc

5.1 | Gié6i thiéu cac moé hinh chat lugng nuée

5.2 | Cac budc thiét 1ap mé hinh

5.3 | Cac ung dung thuc té trén thé gidi va Viét Nam

5.4 | Thuc hanh hiéu chinh va kiém dinh mé hinh chét

lugng nudce
Trudéng Khoa Trwéng B mon Giang vién
Cong Thanh Nguyén Tién Giang Nguyén Quang Hung
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