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6. Muc tiéu ciia hoc phan:

6.1. Myc tiéu chung: Trang bi cho hoc vién kién thirc co ban ciing nhu nang cao vé

may hoc va Gmg dung clia may hoc dé giai quyét cac bai toan thudng gip trong
linh vyc Thuy van, Tai nguyén nudc.

6.2. Muc tiéu cu thé

a) Kién thirc: Két thic hoc phén, hoc vién ¢6 kién thirc co ban vé may hoc
va tmg dung ciia may hoc trong linh vuc thuy vin tai nguyén nudc; hiéu duge
nguyén ly va cach st dung cac mé hinh va thuat toan may hoc pho bién 4p dung
trong bai toan thyc tién; nhan dién duoc cac van dé cé thé mg dung may hoc
cing nhu cac thach thirc va kho khan khi sir dung phuong phap nay trong linh
vue thuy van tai nguyén nudc. Ngoai ra, hoc vién s€ tlep thu cac kién thirc tong
quat ve cac linh vuc khéc b6 tro cho may hoc nhu xac suét thong ké va 1ap trinh
ngon ngit bac cao.

b) Ky nang: Hoc vién dugc ren luyén ky nang tu hoc, tu nghién ciu sur
dung phuong phap may hoc giai quyét cac bai toan cu thé thong qua viée tim
kiém, thu thap, tong hop, phan tich cac tai liéu lién quan; c6 ky nang viét va
trinh bay mot van dé khoa hoc cu thé.

¢) Mtec tu cha va trach nhiém: Rén luyén durc tinh trung thuc trong nghién
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ctru, c6 trach nhiém véi cac két qud, san pham cua cong viéc, san sang chia sé
kién thirc, ton trong ban quyén; c6 kha nang thich ing trong cac moi truong lam
viéc doc 1ap cling nhu lam vi¢c nhém.

7. Tém tit ndi dung hoc phén:

Hoc phan ciing cp cac tmg dung méay hoc vao giai quyét cac bai toan thuc tién trong
linh vyc thuy vén va tai nguyén nudc. Hoc phan cht trong va phat trién k¥ ning thyuc
hanh va kién thirc nén tang dé thuc hién nghién ctru bang phuong phap may hoc, cung
cap cho hoc vién kinh nghiém thyc té sir dung cac cong cu may hoc ma ngudn mé hién
dai. Hoc vién s€ dugc thuc hanh cac bude co ban trong phat trién va ung dung may
hoc, bao gdbm nhan dién van dé, phan tich dir liu, tim giai phap t61 wu, str dung cac
ham thong ké va thuit toan cao cip xac dinh mdi quan hé giira cac dai luong nghién
ctru va dién giai két qua. Hoc vién sé hoc str dung ngon ngir 1ap trinh Python va thu
vién Scikit-learn dé xay dung thuat todn may hoc va dp dung vao thuc tién linh vuc
thuy van tai nguyén nudc.

8. Chuén dau ra cia hoc phan:
8.1. Kién thirc (Course Knowledge — CK)

- CK1: Hiéu duoc cac khai niém co ban va nguyén 1y 4p dung phuong phap
may hoc trong thuy van tai nguyén nudc (muc 2)

- CK2: Phan biét sy khac nhau va kha nang ing dung cua cac mo hinh may hoc
ap dung doi véi cac van dé cu thé trong thuy van hoc. (mtc 4)

- CK3: Lya chon va ap dung cac mo hinh hodc thuat todn may hoc phu hop dé
giai quyéet cac bai todn thuy van tai nguyén nude theo cach ti€p can mai (mure
4)

- CK4: Panh gia va phan tich duoc cac két qua tir cac moé hinh may hoc. (mirc
5)

8.2. K¥ nang (Course Skill — CS)

- CS1: Hoc vién lya chon dugc thong tin tir cac nguén khac nhau lién quan dén
mot chu dé can thao luan, nghién ctru dya trén tu duy phan bién (muc 3).

- CS% : Hoc vién phat hién, nhan diép dugc cac van dé phtc tap cé lién quan dén
hé thong thuy van theo tu duy hé thong (muc 3).

- CS3: Hoc vién Két hop nhuan nhuyén cic k¥ ning giao tiép, k¥ ning truyén
tai thong tin (mtc 4).

8.3. Mtrc ty chu va trach nhiém (Course Responsibility — CR)

- CR1: Thich trng vdi cac y€u cau lam viéc dgc 1ap va lam viéc theo nhoém trong
cac diéu kién khac nhau. (mtc 4)

- CR2: Trung thyc trong nghién clru, ¢6 trach nhiém voi cac két qua, san pham
clia cong viéc, san sang chia sé kién thirc, ton trong ban quyén. (muc 4)

9. Ma trén lién két chuin diu ra ciia hoc phin véi chuin diu ra cia CTPT



(Mirc @ dong gop danh gid theo thang Bloom ciia hoc phan vao cdc chudn dau ra cia
CTDT theo Kiéen thuc (Program Knowledge-PK), Ky nang (Program Skill-PS), Murc tw
chu va trach nhiém (Program Responsibility-PR)

CBbR CTDT| PK3 | PK4 | PK5 | PS1 | PS2 | PS3 | PS4 | PSS | PS6 | PR1 | PR2
Murc dong
gop cua hoc | 4 4 4 4 4
phan
10.  Kiém tra, danh gia két qua hoc tap
Tiéu chi X Chufin diu
STT | ., .. | Trong so Mo ta ra can do
danh gia
dugc
Thuong 0 . 2R A2 CK1, CS1,
1 xuyén 20% Danh gia diem chuyén can CR1. CR2
R SV G . CK2, CK3,
) Gitta ky | 20% Zqzz viét hodc viét bao cao va trinh bay du CS1,CS2.
CR1, CR2
. X . A, e 4., . |CK3,CK4,
3 Cubiky |60 % Z,:h,lq;;}l[f; IZ;‘;'? dap hoac viét bdo cao va CS1, CS3,
oy @ CR2
Tong | 100%

11.  Hoc liéu

11.1 Hoc liéu bit budc (tac gia, tén gido trinh, nha xuit ban, nim xuét ban):

- Nguyén Tién Giang. Tai liéu trinh chiéu hoc phan “May hoc trong Thiy van va
Tai nguyén nuéc”, PHKHTN (cap nhat hang nam).

- Géron, Aurélien. Hands-on machine learning with Scikit-Learn, Keras, and
TensorFlow: Concepts, tools, and techniques to build intelligent systems. "
O'Reilly Media, Inc.", 2019.

11.2 Hoc li¢u tham khao (tac gia, tén gido trinh, nha xuét ban, ndm xuat ban):

- Nelli F. Python data analytics: with pandas, numpy, and matplotlib, 2nd edn.
Apress, New York, US, 2018

- William W. Hsieh (2009), Machine Learning Methods in the Environmental
Sciences Neural Networks and Kernels, Cambridge University Press.

12.

Noi dung chi tiét hoc phan va lién két ndi dung v6i chuan diura




(lweu y: Noi dung chi tiét thé hién chudn dau ra ciia hoc phan, cé thé chi tiét théng
tin vé phdn bo gio hoc tap, lich trinh giang day)

Chuong/
muc

Tiéu dé/Noi dung

Chuan dau ra
ciia hoc phan

Chuong 1.

Gidi thiéu chung

1.1

May hoc la gi va sao lai st dung may hoc?

1.2

Mot sO vi du

1.3

Céc cach phan loai

1.4

Céac thach thtrc chinh trong may hoc

1.5

Kiém thtr va kiém dinh

1.6

Thyc hanh 1 — Lap trinh ngdn nglt Python

Chuong 2.

Thiét 1ap mét dw 4n may hoc

2.1

Lam viéc voi dir li€u thuc té

2.2

Nhin tong thé

23

Thu nhan dir liéu

24

Kham pha va truc quan hoéa dir licu

2.5

Chuan bj dit liéu

2.6

Lya chon va huan luyén moé hinh

2.7

Cai thién cac mo6 hinh va to1 vu hoa cac si€u tham so

2.8

Thuc hanh 2 — Thiét 1ap mot du 4n may hoc cho mét
bai toan thuy van

Chuong 3.

Huan luyén cac m6 hinh may hoc

3.1

Hbi quy tuyén tinh

3.2

Gradient Descent

3.3

Hoi quy ham da thirc

3.4

Céc duong cong huin luyén

3.5

Cac mo hinh tuyén tinh diéu chuan (regularized)

3.6

Hoi quy logistic

3.7

Thyuc hanh 3 — Xay dung mo6 hinh quan h¢ muc nude —
luu lugng

Chuong 4.

Cac mé hinh may véc to hd tro (SVMs)

4.1

Mo hinh SVM phan loai tuyén tinh

4.2

Mo hinh SVM phan loai phi tuyén

4.3

Mo hinh SVM héi quy tuyén tinh

4.4

Mot s6 van dé chuyén sau

4.5

Thyc hanh 4 — Thi nghiém véi cac ham kernel trong
bai toan mé phong myc nudc, 4o man




Chuwong 5. Cic ciy quyét dinh, Hoc to hop va Rirng ngiu

nhién

5.1

Huin luyén, truc quan hoa, du bao véi Cay quyét dinh

52

Giai thuat huan luyén CART su dung Scikit-Learn

53

biéu chuan céc cdy va su dung cho cac bai toan hoi
quy

54

Céc han ché ciia md hinh ciy quyét dinh

5.5

Cac mo hinh t6 hop (voting classifiers)

5.6

Bagging and Pasting trong Scikit-Learn

5.7

Cac mo hinh rimg ngiu nhién

5.8

Boosting va Stacking

59

Thyc hanh 5 — Dy bdo dong mé cua song

Chuong 6.

M4 hinh mang no-ron truyén thing (feed-forward)

2.1

M6 hinh McCulloch va Pitts

2.2

M0 hinh perceptron

23

Mo hinh perceptron nhiéu 16p (MLP)

24

Giai thuat 1an truyén nguoc

2.5

Cac no-ron an

2.6

Cac ham radial basis

2.7

Thyc hanh 6 — M6 hinh may hoc mua dong chay

Trudéng Khoa Trwéng B mon Giang vién

Cong Thanh Nguyén Tién Giang Nguyén Tién Giang
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