BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIiA VIET NAM
TRUONG PAI HQC QUY NHON Poc 1ap - Tw do - Hanh phic

CHUONG TRINH PAO TAO
(Ban hanh kem theo Quyéet dinh so 26990D-DHQON ngay 06/12/2017 cua Hiéu truong Truong
Dai hoc Quy Nhon)
Tén chuong trinh: Khoa hoc dir li¢u
Trinh d6 dao tao: Pai hoc - Pinh hudng ing dung
Nganh dao tao: Toan Gmg dung. Ma so: 7460112
1. Muc tiéu

- Muc tiéu chung: Chuong trinh dao tao hudng dén muc tiéu dao tao ngudn
nhan lyc Khoa hoc dit liéu c6 du trinh do vé Théng ké, Toan hoc, Tin hoc
va cac k¥ nang mém dap tmg nhu cu cta xa hoi hién nay.

- Muc tiéu cu thé:

+ Kién thirc: Trang bi cho ngudi tét nghiép kién thirc co sé chuyén
mon viing chic dé thich ung tot v4i nhitng cong viéc khac nhau
trong linh vuc Todn tng dung, dac biét 1a co kién thirc chuyén sau
cua nganh Khoa hoc dit li¢u.

+ Ky nang: Dao tao k¥ nang thuc hanh cao trong linh vuc khoa hoc dir
liéu, sinh vién sau khi tot nghi¢p dé dang hoa nhdp va phat trién
trong moi trudong lam viéc thyc t€. Ngoai ra, trang bi cho sinh vién
k¥ nang tu hoc tap, nghién ctru, lam vi¢c theo nhém va k¥ nang giao
tiep.

+ Thai dé: Bdi dudng pham chét chinh tri tot, c6 ¥y thirc t6 chirc ky
luat, c6 tac phong lam viéc chuyén nghi¢p, khoa hoc, c6 dao duc
nghé nghié¢p, cé tinh than lam viéc theo nhém.

+ Vi tri lam viéc sau tot nghiép: Sinh vién tot nghiép nganh Toan ng
dung c6 thé dam nhan cac vi tri cong tac nhu sau:

e Cur nhan Toan Gng dung vdi cac vai tro: thu thap, phan tich,
xtr 1i dir liéu trong cac linh vuc cong nghé¢ thong tin, cong
nghiép, y sinh, tai chinh, bao hiém,...

e Chuyén vién cong nghé thong tin trong cac co quan, doanh
nghiép;

e (Can bd nghién curu va ting dung khoa hoc dir liéu ¢ cac vién,
trung tam nghién ctru va céc truong dai hoc, cao dang;



e Giang day cic mén lién quan dén khoa hoc dir li¢u, Toan img
dung tai cac trqb‘ng dai hoc, cao dang, trung hoc chuyén
nghiép, day nghe;

e Hoc tiép cac bac hoc cao hon cua nganh Khoa hoc dir li¢u
hodc cac nganh lién quan nhu Toan tUng dung, Thong ke,
Khoa hoc may tinh, Cong ngh¢ thong tin, ,...

2. Chuin diu ra

Sau khi tot nghi¢p, Cr nhan Toan trng dung, chuong trinh dao tao Khoa hoc
dir 1i¢u cua Truong Pai hoc Quy Nhon (PHQN) phai c6 dugc:

2.1. Kién thire

Sinh vién tot nghi€p chuong trinh dao tao c6 kién thuc 1y thuyét chuyén sau
trong linh vyc dao tao; nam ving ky thuat va co kién thire thyuc te dé co thé giai
quyét cac cong viéc phirc tap; tich luy dugc kién thirc nén tang vé cac nguyén ly
co ban, cac quy ludt ty nhién va xa hoi trong linh vye duge dao tao dé phat trién
kién thitc méi va co thé tlep tuc hoc tap & trinh do cao hon; co kién thirc quan ly,
diéu hanh, kién thtrc phap luat va bao vé méi truong lién quan dén linh vuc dugc
dao tao; va c6 kién thirc cu thé vé nang lyc chuyén mon nhu sau:

- Kha ning 4p dung kién thirc co s¢ vé lap trinh, cau trac dir liéu va giai
thuat, toan roi rac, co s& dir liéu; thu thap, lam sach dir liéu, phén tich va
xur li dir liéu,... dé nghién ctru va phan tich cac hé thong, san pham, giai
phap khoa hoc dir ligu.

- Kha ning ap dung kién thirc cbt 16i va chuyén sau cua khoa hoc dir liéu,
két 'hop kha nang khai thac sir dung cac phuong phap, cong cu hién dai dé
thiét ké va danh gia cac hé théng, san pham, giai phap Gng dung trong
cong nghiép.

- Kha ning nhan biét, phan tich bai toan thuc té, tir d6 de Xuat giai phap
thyc hién; dac biét 1a kha nang str dung thanh thao mot sO phan mém tng
dung, ngudn dir liéu va mo hinh va mot vai ngdn ngir lap trinh trong khoa
hoc dir li¢u.

2.2. Ky nang

2.1.1. Ky nang chuyén mon

- C6 ky nang hoan thanh cong viéc phurc tap doi hoi van dung,kién thuc 1y
thuyét va thyc tién cua nganh dugc dao tao trong nhitng bodi canh khac
nhau;

- €6 ky nang phan tich, tong hop, danh gia dir lidu va thong tin, téng hop § y
kién tap the va st dung nhing thanh tyu mai vé khoa hoc cong nghé dé

giai quyét nhitng vin dé thyc té hay triru twong trong linh vire duoc dao
tao;



- (06 nang lyc dan dat chuyén moéon dé xu ly nhitng van dé quy mo dia
phuong va viing mién;

- Chuén dau ra TOEIC 450 hoic cac ching chi ngoai ngit qudc té tuong
duong. Dam bao cho sinh vién c6 ky nang ngoai nglr & muc co thé hiéu
dugc cac ¥ chinh ctia mot bao cdo hay bai phat biéu vé cac chu d& quen
thudc trong cong viéc lién quan dén nganh dugc dao tao; co thé sir dung
ngoai ngir dé dlen dat, xir Iy mot sd tinh hudng chuyén mén thong
thuong; co :che viét dugc bao céo c6 ndi dung don gian, trinh bay y kién
lién quan dén cong viéc chuyén mon.

2.1.2. Ky nding bé tro

- Ky nang giao tiép: Co ky nang phan tich va danh gia cac quan h¢ giao tiép
mot cach hop ly; biét st dung cac phuong tién giao ti€p; biét van dung ky
nang giao ti€p trong boi canh khac nhau.

- Ky nang thuyét trinh: c6 nang luc chuan bi bai thuyét trinh va thuc hién
thuyét trinh, c6 thé to chirc thyc hién bai thuyét trinh cy the.

- Ky nang lam vi¢c nhém: €6 Ky nang co ban trong qua trinh lam viéc
nhom, nhu: k¥ nang truyén thong trong nhém, k§ nang hop nhom, ky
nang thich nghi va hop tac, vv.

2.3. Nang luc tu chi va trach nhiém

C6 nang luc dan dat vé chuyén mén, nghiép vu di duoc dao tao; co sang kién
trong qué trinh thyc hi¢n nhiém vu duogc giao; c6 kha nang ty dinh huéng, thich
nghi véi géc moi truong lam viéc khac nhau; tu hoc tap, tich liiy kién thirc, kinh
nghiém dé nang cao trinh d¢ chuyén mon nghiép vu; c6 kha nang dua ra duge ket
luan yé cac van dé€ chuyén mon, nghiép vu théng thu’c‘)’pg va mot so van dé phtgc
tap vé mat k¥ thuat; c6 nang }uc lap ké hoach, diéu phoi, phat huy tri tu¢ tap theé;
c6 nang lyc danh gia va cai tién cac hoat dong chuyén mon & quy mo trung binh.
3. Khoi lwong kién thire toan khoa: 122 tin chi (khdng bao gom s6 lwong tin chi
cua cdc hoc phan Gido duc thé chat va Giao duc Quoc phong - An ninh)
4. P6i twong tuyén sinh

Nhitng nguoi cé bang tt nghiép trung hoc phd thong hoic tuong duong.
5. Quy trinh dao tao, diéu kién tét nghiép

Theo Quy ché dao tao dai hoc va cao dang hé chinh quy theo hé thdng tin
chi, ban hanh kém theo Quyét dinh s6 43/2007/QD-BGDDT ngay 15/8/2007 cua
B9 truong BO Giao duc va Pao tao.
6. Cach thie danh gié

Theo Quy ché do tao tin chi ctia Truong Dai hoc Quy Nhon.
7. Noi dung chwong trinh
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1. Kién thirc gido duc dai cwong (25 TC, khdng tinh cac hoc phan diéu kién GDTC, GDQP-AN)

1

Nhiing nguyén ly co
ban cia CN Mac-
Lénin 1

Hoc phan cung cap nhiing kién thtrc khai quat vé
chu nghia duy vat bién chung va chi nghia duy
vat lich st

2TC
(30/0/60)

Nhiing nguyén ly co
ban cia CN Mac-
Lénin 2

Hoc phan cung cap cho sinh vién nhiing kién
thirc khai quat vé& Kinh té chinh tri Mac-Lénin va
Chu nghia xa hoi khoa hoc.

3TC
(45/0/90)

Tu tuéng HO Chi Minh

Hoc phan trang bi cho sinh vién nhitng hiéu biét
c6 tinh hé thong vé co s6, qua trinh hinh thanh va
phat trién, ndi dung co ban tu tuéng H6 Chi Minh
va su van dung tu tuong H6 Chi Minh cua Pang
ta trong giai doan hién nay.

2TC
(30/0/60)

Puong 16i cach mang
cua Pang Cong san
Viét Nam

Hoc phan cung cap cho sinh vién nhimg hiéu biét
co ban co hé thong vé chii truong, chinh sach cua
bang Cong san Viét Nam, dac biét la duong 16
ctia Dang trong thoi ky ddi mai.

3TC
(45/0/90)

Theo
quy dinh
chung
cua Bo
GD&DT

K¥ nang
giao tiép va
thuyeét trinh

K¥ ndng
— tu duy

-Trude hét, hoc phan nay s€ cho cai nhin téng
quan vé giao tiép, cu thé: thao luan Ve nhitng khai
niém, khai niém ,vai trd, nguyén tac, chiic ning,
loai hinh, phuong tién va cAu trac cua hoat dong
giao tiép. Trén co so o, mon hoc sé tép trung vao
viée rén luyén ky nang giao tiép cho sinh vién,
chang han: ky nang lang nghe; k¥ ning dat ciu
hoi; k§ ning giao tiép qua dién thoai v.v. Qua do,
sinh vién dugc rén luyén kha nang phan tich, danh
gi4 viéc van dung kién thic vé ky nang giao tiép
trong cac hoat dong hang ngay (nhét 1 trong hoc
tap, cong viéc) va biét van dung cac k¥ ning giao
tiép vao trong thuc tién hiéu qua.

- Bén canh d6, mon hoc sé trang bi cho sinh vién
khai niém vé thuyét trinh, cac budc can thiét khi
thuyét trinh v.v. va déng thoi cho sinh vién dugc
thyc hanh k§ néng thuyét trinh thong qua cac hoat
dong t6 chirc trén 16p theo yéu cau cua giang vién

K¥ ndng
lam viéc
nhém va
lam viéc
doc lap

- Kién thirc va k¥ ning tao 1ap, duy tri, va phat
trién mot nhom lam vige c6 hi€u qua

thong qua cac ly thuyét vé: cic giai doan cia
nhom; vai tro va anh hudng cia ting ca nhan dén
viéc lanh dao nhom.

-Nhan thirc mau thuin va k§ ning giai quyét mau
thuan trong nhom.

- K¥ ning lanh dao va quan tri nhém va céc yéu t6

4

2TC
(30/0/60)

Chon 1
trong 3
mon
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tdm ly — xa hoi giap cho mdt nhom

van hanh c6 hiéu qua nhat.

- Khai niém va tdm quan trong cua ky ning lam
viéc doc lap.

- Cac phuong phap rén luyén thich hgp nham gitp
nguoi hoc ¢ thé 1am cha ban thdn minh va ting
kha nang lam viéc doc 1ap mot cach nhanh chong
va tbi uu nhat.

Tu duy
phan bién

-Tu duy phan bién 1a dic diém cua tu duy bac
cao, nd 1a diéu kién can thiét cho su thanh cong
ctia bat ky ngudi lao dong lam viéc trong bét ky
nganh nghé nao, cip do nao.

-Mo6n hoc nay s€ thio luan vé nhitng khai niém,
nhiing quy tic nén tang, nhimng nguyén ly, nhiing
quy luat va cach thuc vén hanh cua tu duy noi
chung, trén co s¢ d6, mén hoc nham tap trung Gmg
dung cic nguyén 1y nay vao viéc suy nghi, quét
dinh, giai quyét van dé mot cach chinh xac, chu
dong, sang tao va hi€u qua.

-Bén canh d6, mén hoc s& phat trién nhiing k§
nang tu duy phan bién thong qua thao luan va
thuc hanh nhitng phuong phép, nhitng cong cu tu
duy hitu ich cho sy phat trién nang luc tri tué cua
ca nhan va cong dong.

Phap luat dai cuong

Noi dung mdn hoc bao gdm nhiing kién thirc co
ban vé:

- M6t s6 van d& 1y luan chung vé nha nudc.

- M6t s6 van dé Iy luan vé phap luat.

- Hé thdng phap luat Viét nam

2TC
(30/0/60)

Gioi thiéu nganh va
huéng nghiép

Hoc phan gi6i thiéu nganh nghé, cac k¥ ning can
thiét cua linh vuc nganh nghé; gi6i thiéu chuong
trinh dao tao va su chudn bi cta sinh vién trong
timg giai doan hoc tap; cung cap mot sb ki ning
co ban: k¥ ning doc tai liéu, k§ ning viét bao cdo,
k¥ ning quan Iy thoi gian, ky ning giai quyét vn
dé; dinh huéng nghé nghiép cho sinh vién.

2TC
(30/0/60)

Tin hoc dai cuong

Hoc phan bao gdm 2 phan: nhiing hiéu biét co
ban veé tin hoc va cac trng dung van phong.

- Phan nhiing hiéu biét co ban vé tin hoc trinh bay
cac kién thuc nhu thong tin va biéu dién thong tin
trong may tinh; H¢ thong may tinh vé4i phan cling

3TC
(30/30/75)

5
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va phan mém; Cac khai niém vé hé diéu hanh; Sur
dung hé diéu hanh Windows; St dung tiéng Viét
trong windows; St dung Internet va E-mail nham
gitip sinh vién tim kiém va trao doi thong tin trén
Internet; Va cudi cing 1a bao vé thong tin va
phong chdng virus may tinh.

- Phan tin hoc vian phong trinh bay ba phan mém
thong dung ctia hang Microsoft 1a Word 2010,
Excel 2010 va Powerpoint 2010. Phan nay nham
cung cap cho sinh vién cac k¥ ning co ban trong
viéc sir dung mot sé ung dung théng dung nhu
Microsoft Word 2010, Excel 2010, Power Point
2010. Qua do6, sinh vién c6 kha nang st dung
phan tin hoc van phong dé lam cong cu phuc cu
cho céc cong viéc van phong va dac biét 1a cac
hoc phin tiép theo c6 st dung tin hoc vin phong.

Tiéng Anh TOEIC 1

Hoc phan danh cho nhimg sinh vién di hoan
thanh chwong trinh hoc tiéng Anh ¢ truong phd
thong trung hoc, tuong ung trinh d§ co sd, hodc
tuong (mg mirc 250 diém TOEIC. Hoc phén gitp
sinh vién tiép can véi viéc giao tiép bang tiéng
Anh thong qua cac ky nang két hop bao gém cac
k¥ ning nghe, ndi, doc, viét va ngir phap co ban
trong gido trinh  New Headway - Pre
Intermediate. Khoa hoc con gitp sinh vién lam
quen cac chién luoc hitu ich gitip sinh vién tiép
cin nhimg nguyén tic thong thuong trong mot bai
kiém tra TOEIC. Ngoai ra, chwong trinh hoc con
bao gdm céc bai tdp phu tro cho k¥ ning nghe va
doc dya trén hinh thirc dé thi TOEIC gitp sinh
vién duoc thyc hanh nhitng chién lugc 1am bai.

3TC
(45/0/90)

10

Tiéng Anh TOEIC 2

Hoc phan danh cho mhimng sinh vién dd hoan
thanh chuong trinh hoc tléng anh trinh d6 co s¢/
trung cap cap thdp . Hoc phan giup sinh vién tiép
can voi tiéng anh thong qua cac k¥ nang két hop
bao gdm céac ky ning nghe, néi, doc, viét va ngir
phdp co ban trong 6 bai cia gido trinh New
Headway Pre, 3rd edition. Khoa hoc con dua ra
cac chién luge hitu ich giup sinh vién tiép can
nhiing nguyén tic thong thuong trong mot bai
kiém tra TOEIC. Cac bai tap phu tro cho k¥ ning
nghe va doc duya trén kiém tra TOEIC gitip sinh
vién duogc thue hanh tryc tiép nhimng trong tim dé
ra

3TC
(45/0/90)

2. Kién thirc gizo duc chuyén nghiép (97 TC)

2.1. Kién thirc co sé nganh (30 TC)
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10

Dai s6 tuyén tinh 1

Kién thirc co ban vé tap hop, anh xa, ma tran,
dinh thirc, hé phuong trinh tuyén tinh, khong gian
vécto va anh xa tuyén tinh.
- V& thyc hanh: Sinh vién can duoc rén luyén céc
k¥ ning giai, va/hodc giai c6 két hop mot sé phan
mém tinh toan hd trg, cac bai toan vé ma trén, tinh
dinh thirc, giai va bién luan hé phuong trinh tuyén
tinh, 1am thanh thao cac bai toan co ban vé khong
gian vécto va anh xa tuyén tinh.

37C
(45/0/90)

11

Dai s6 tuyén tinh 2

Noi dung hoc phan bao gom cac kién thirc co ban
vé ban vé toan tir tuyén tinh, khong gian vecto
Euclid, chéo hoa truc giao toan tir tuyén tinh ddi
xung, dang toan phuong thyc, duong va mat bac
hai. Bong thot ren luyén cac ky nang giai va/hoac
giai co két hop mot s6 phan mém tinh toan hd tro,
cac bai toan vé viéc chéo hoa (tryc giao) toan tir
tuyén tinh (di xang), dua dang toan phuong thuc
vé dang chuin tic, nhan dang duong va mdt bac
hai.

3TC
(45/0/90)

12

Giai tich 1

Hoc phan trinh bay cac kién thirc co ban vé gidi
han day s, gidi han ham sb, ham sb lién tuc, phép
tinh vi phan va tich phan ham s6 mot bién. Ngoai
ra ndi dung hoc phan ciing danh thoi luong thich
dang dé gi6i thiéu mot sé mé hinh thyuc té trong
khoa hoc tu nhién, ki thuat va kinh té ma & do
doi hoi phai van dung céc kién thirc cua hoc phén.

3TC
(45/0/90)

13

Gidi tich 2

Noi dung cua hoc phan duoc phin bd trong bon
chuong. Chuong 1 trinh bay mét s6 khai niém cua
phép tinh vi phan ham nhiéu bién bao gém: dao
ham riéng, dao ham theo hudng, vi phan cip cao
va ing dung trong viéc gidi cac bai toan cyc tri.
Chuong 2 trinh bay mot s6 khai niém lién quan
dén tich phan phu thudc tham sb, tich phan boi hai
va tich phan boi ba. Chuong 3 trinh bay mét sb
khai niém lién quan dén tich phan duong (loai I,
IT) va tich phan mit (loai I, IT). Chuong 4 dé cap
dén 1y thuyét chudi bao gdm: cac khai niém hoi
tu, hoi twong d6i va hoi tu tuyét dbi cua chudi sb,
chudi sb duong, chudi dan dau va mot sb tiéu
chuén kiém tra sy hoi tu; khai niém hoi tu diém,
hoi tu déu va mot sé tiéu chuan kiém tra héi tu
déu cua ddy ham va chudi ham, tinh lién tuc, tinh
kha tich va dao ham cua diy ham va chudi ham;
chudi liiy thira va mot s6 tinh cht ciia no..

3TC
(45/0/90)

14

Hoc phan cung cap cac kién thitc vé cac loai sai

3TC

7
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Gidi tich so

s0, sO gan dung. Pa thic ndi suy. Tinh gan ding
dao ham va tich phan xac dinh. Mot s6 phuong
phap giai gan dung phuong trinh dai sd, phuong
trinh siéu viét va hé phuong trinh.

Noi dung chinh ctia mo6n hoc gom cac phan :

1) Khai niém va tinh chit cua sai s6

2) Cac van dé vé noi suy — sai phan

3) Xép xi déu

4) Tinh gan dung dao ham va tich phan xéac dinh
5) Giai gin dung phuong trinh va hé phuong trinh

(45/0/90)

15

Toan ro1 rac

Trang bi cac kién thuc vé Logic, Ménh d¢, Ly
thuyét T6 hop, Pém céac phan tir- Co sé cuia phép
dém, Nguyén li Dirichlet, h¢ s6 nhi thire, dinh 1i
nhi thirc, va cac ky thuét dém cao cép.

2TC
(30/0/60)

16

Lap trinh co ban

Ngon ngir 1ap trinh 1a mot trong nhitng moén hoc
khong thé thiéu trong nganh cong nghé thong tin.
Trong tit ca cac ngdn ngit lap trinh may tinh hién
nay, ngdn ngi 1ap trinh C dugc sir dung rat rong
rdi trong nhidu Ung dung, linh vyc khac nhau
trong thuc té, tir chwong trinh quan li dén cac tmg
dung hé thong.

Noi dung cia hoc phan cung cap cho sinh vién
nhitng kién thirc co ban vé ngon ngir 1ap trinh noi
chung va ngén ngit 1ap trinh C ndi riéng. T d6
sinh vién c6 thé hiéu vé cac khai niém co ban cua
mot ngdn ngit 1ap trinh vi dy nhu kiéu dir liéu,
bién, hing, biéu thirc, cau 1énh, ciu tric..

4TC
(45/15/75)

17

Phan tich thiét ké va
danh gia thuat toan

Trinh bay khai niém va cac dac trlmg cua thuat
toan, cac cach mo td va mot so yéu cau dbi VO'l
thut toan. Cac thuat toan so cap: tim kiém, sdp
xép, dé quy. Mot sd ky thuat thiét ké thuat toan:
Chia dé tri, Quy hoach dong, Tham lam.

3TC
(30/15/75)

18

Ly thuyét xac suét

Céc dinh nghia xac suat, cac phép toan vé bién c6
va x4c suét, xac sudt diéu kién, dic biét 1a cong
thirc xac sudt toan phan va cong thirc Bayes, su
doc 1ap va day cac phép thir doc lap duoc dua vao
chwong I. Chwong II va IIT bao gbm blen ngau
nhién va ham phan bb, cac déc truong sO cua bién
ngiu nhién ciing nhuy mot sé phan bo quan trong.
Chuong IV danh cho véc-to ngiu nhién bao gém
phéan bd xac sudt 2 chiéu, phéan bd diéu kién, céac
sO dic trung, ham cta cac bién ngdu nhién va sy
hoi tu cua day cac bién ngiu nhién. Chuong V
gidi thiéu mot s6 dinh 1y dic thu trong xdc sudt va
théng ké, cho thdy su hoi tu cua xdc sudt va cac
tham sd dic trung ciia bién ngiu nhién, khi bién

3TC
(45/0/90)
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ng?au nhién dugc nghién ctru nhiéu lan va doc lap
nhau. Chuwong nay chimg minh mot sé bat ding
thirc, dinh 1y c6 ¥ nghia trong phan tich 1y thuyét,
1a co s cho thong ké.

19

Thong ké toan hoc

Cac van dé vé 1y thuyét chon mau (tong the, mau
ngau nhién, cac phuong phap chon mau ngau
nhién, cic dic trung mau va cac phan phdi
mau...) dugc trinh bay trong chuong I. Chuong 11
bao gém cac van dé cua ly thuyét udc luong: Ude
luong diém, céac tiéu chuin danh gia mdt udc
luong diém va hai phuong phap dién hinh 1a
phuong phap moment va phuong phap hop 1y cuc
dai; Udc luong khoang va cac phuong phap udc
luorng khoang cho cac tham sb (ky vong, phuong
sai, ty 1¢). Chuong III danh cho cac van dé lién
quan dén bai toan kiém dinh gia thiét thong ké :
Co s& xac suit va cach tiép can 101 giai mot bai
toan kiém dinh. Cac bai toan kiém dinh gia thuyét
mot mau cho ky vong, ty 1& va phuong sai khi
mau bé va khi mau 16n, phu'ong phap tiép can 1o
giai ¢6 st dung thong tin vé& p— ~gia tri. Cac bai
toan kiém dinh gia thuyét hai mau va klem dinh
phi tham s6. Chuong IV danh cho mét sé kién
thirc vé trong quan va hoi quy.

3TC
(45/0/90)

2.2. Kién thirc chuyén nganh (56 TC) Bit budc: 47 TC, Tw chon: 9 TC

CAC HQC PHAN BAT BUQC

20

Giai tich 16i

Noi dung hoc phan bao gdm mén hoc nay nghién
cuu vé

1) Tap 16i

2) Ham 16i

3) Vi phan ctia ham 16i

4) Cyc tri cia ham 16i trong khong gian Oclit n
chiéu. Cu thé, nhiing kién thic co ban cua Giai
tich 10i nhu cac khai niém vé Tap affine, Tap 161,
Non 16i, Ham 10, cac dinh 1y tich tap 16i, Ham
lién hgp, Pao ham theo hudéng, Vi phan ctia ham
16i, Cac dinh 1i co ban vé& dudi vi phan ctia ham
16i va cuc tri cua ham 16i.

3TC
(45/0/90)

21

Ly thuyét t6i vu

Mbn hoc nay nghién ciru vé cac nguyén ly trong
ly thuyét tdi wu. Cu thé, trang bi cac kién thic
phép tinh vi phan cia ham mot bién, nhiéu bién,
co s& cua Giai tich 151, t6i wu khong rang budc,
Quy hoach tuyén tinh, quy hoach phi tuyén.

3TC
(45/0/90)
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22

Thong ké nhicu chicu

Hoc phan Thong ké nhiéu chiéu gidi thiéu
phuong phéap tiép cdn mo hinh thdng ké trong
nghién ctru kinh té xa hoi va viéc lya chon mod
hinh; dong thoi gidi thidu cach thic phan tich dir
lidu voi cac phuong phap chon mau khac nhau; co
so 1y thuyét va didu kién st dung cac phuong
phap chon mau; cac cach thirc xac dinh ¢& mau
trong cac tinh huéng, muyc tiéu khac nhau. Ngoai
ra, hoc phan ciing trang bi cac cong cu mo ta
thong ké voi muc tiéu tong hop, phat hién van dé
phuc vu mé hinh hoa théng ké va cac phuong
phap phan tich; tap trung nhiéu hon vao mé ta
thong ké nhiéu chidu voi ¥ nghia cia cac dic
trung. Dong thoi, gioi thiéu mo hinh phan tich
phuong sai tong quat; cach thirc phan tich va ky
ning xu 1y s6 liéu d6i véi mo hinh phan tich
phuong sai cling nhu giéi thi¢u mot [6p md hinh
kiém dinh phi tham s0.

3TC
(45/0/90)

23

Phén tich hdi quy

Noi dung mén hoc s& bao gdm céac kién thirc co
ban nhu:

Hoi quy tuyen tinh don, hoi quy qua gde toa do,
hodi quy tuyen tinh boi, va hoi quy phi tuyén. Cu
thé, bao gdm céac ndi dung chi tiét nhur

0 Uoc luong cac hé sb hdi quy

o Phan tich phuong sai, 2 R , kiém dinh 2 R

o Udc lugng phuong sai cua sai so

o Phan phdi x4c suit ciia cac hé s6 hdi quy cung
vo1 khoang udc luong cua ching,

kiém dinh ¥ nghia ctia cac hé sb

o Khoang u6c lugng cho dudong hdi quy

o Du bao

o0 Vén dé da cong tuyén, lwa chon bién

o Phuong phép binh phuong cuc tiéu

o Phan phdi ctia cac hé s6 hoi quy

0 Md hinh mang no-ron

37C
(45/0/90)

24

Ly thuyét dd thi

Noi dung chinh cua hoc phan bao gom cac ndi
dung co ban cia 1y thuyét d6 thi: duong di va chu
trinh Euler, duong di va chu trinh Hamilton, d
thi phang va bai toan t6 mau ban do, cdy va cdy
bao trum, bai toan dudng di ngin nhat bai toan
xac dinh bao dong bic cau va mot sd tmg dung:
bai toan ludng cuc dai va bai toan ghép cip, ...

3TC
(45/0/90)

25

Hoc phan gidi thiéu nhimg khai niém co ban trong
13p trinh huéng do6i tuwgng nhu: 16p, doi tuong,
thudc tinh, phuong thuc, thong di€p va quan hé

3TC
(40/10/85)
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Lap trinh hudng d6i
tuong

cua ching, cling nhu tinh bao gdi, tinh ke thtra,
tinh da hinh,.. . nham gitp nguoi hoc ¢6 cai nhin
tong quat vé lap trinh hudng ddi twong.

Hoc phan ciing gidi thiéu mot trong nhitng ngdn
ngit 1ap trinh hudng d6i tugng 14 Java va sinh vién
thyc hanh trén ngén ngir ldp trinh nay.Cac khai
niém cua lap trinh huéng do6i tuong duogc tuong
minh qua ci phap Iénh va cach t6 chiic chuong
trinh trong Java. Mot s6 kién noi dung déc thu cta
ngdn ngit 1ap trinh nhu dong vao ra, giao dién db
hoa ciing duoc gidi thidu dé sinh vién thay duogc
nghia ctia lap trinh hudng ddi twong.

26

Tinh toan song song

Nhirng khai niém co ban vé tinh toan song song,
mo hinh, kién triic xir Iy, cach danh gia hiéu qua
cac thuat toan song song. Cac mau thiét ké thuat
toan song song nhu cay nhij phan, phat trién nhan
doi, con tr6 nhay, chia dé tri. Cac thuat toan song
song cho mdt s bai toan tmg dung co ban nhu
tim klem sap xep va tron; cac thuat toan song
song trén do thi.

3TC
(45/0/90)

27

Cau trac dir liéu

Hoc phan cung cip nhiing kién thirc co ban vé
cac mo hinh dir li¢u thong dung: danh sach, cay,
bang bam, d6 thi. Vi mdi md hinh dir liéu s&
trinh bay mot s cach to chirc dir liéu phd bién
cho mo6 hinh nay, cac thuat toan thong dung trén
timg cach t6 chuc dir liéu va tng dung cia md
hinh dir li¢u do.

37C
(45/0/90)

28

Co s¢ dir ligu

Hoc phan cung cip nhitng kién thirc co ban vé co
s& dir liéu quan hé nhu: cac khai niém, tinh chét,
phép toan, thuit toan ve: dai sd quan hé, phu
thudéc ham, bao dong, khoa, phu va cac dang
chuan.

3TC
(35/20/80)

29

Nhap mén hoc may

Gidi thiéu vé hoc may va ‘ngbn nglt R; hoc may
c6 giam sat va hoi quy tuyén tinh; hoc may khong
giam sat va giam chiéu dir lidu; ky thuat kiém tra
chéo, hiéu chinh moé hinh; mot s bai toan tmg
dung hoc may (bai toan dy bao, phan tich tam ly
va quan diém khich hang phan tich thi trudng
chimg khoan, h¢ thong khuyén nghi san pham).

3
(45/0/90)

Phan
mém
Eviews va
cac Ung

Noi dung hoc phén dugc phén bd trong 6
chuong. Chuong 1 trinh bay v€ giao dién cua
phin mém va cac k1eu sO liéu thuong gép.
Chuong 2 trinh bay vé phuong phap nhap sé liéu,
sira d6i va luu sb lidu. Chuong 3 trinh bay cach vé
d6 thi. Chuong 4 trinh bay vé udc lugng mo hinh

11

Chon 1
trong 3
mon
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30

Phan
mém

thong ké

dung

hoi quy va cac van dé lién quan. Chuong 5 trinh
bay vé hién tuong phuong sai sai sb thay doi.
Cubi cung, chuong 6 trinh bay mé hinh véi sb
liéu chudi thoi gian.

Phén
mém
SPSS va
cac ing
dung

Noi dung hoc phan dugc phan bd trong 6 chuong.
Chuong 1 trinh bay vé cac cach xu li s liéu trong
SPSS. Chuong 2 trinh bay vé phuong phép xay
dung cac bién méi. Chuong 3 trinh _bay v& phan
tich don bién. Chuong 4 trinh bay vé thong ké da
bién. Chuong 5 trinh bay vé& hoi qui tuyén tinh.
Cubi cuing, chuwong 6 trinh bay vé hoi qui Logit va
hoi qui phi tuyén,

Phan tich
thong ké
voi R

Nbi dung hoc phan dugc phan bo trong 6 chuong.
Chuong 1 trinh bay gi6i thiéu téng quan vé R;
cach nhdp dir liéu va bién tap dir liéu voi R.
Chuong 2 trinh bay vé sitr dung R cho cac phép
tinh don gian va ma tran. Chuong 3 trinh bay vé
sir dung R cho tinh todn x4c sudt va md phong.
Chuong 4 trinh bay vé phan tich s6 liéu bang biéu
d6. Chuong 5 trinh bay vé phan tich théng ké mo
ta. Chuong 6 trinh bay vé phén tich hdi qui tuyén
tinh. Chwong 7 trinh bay vé phén tich phuong sai.

3TC
(30/30/75)

31

Nhap mén khoa hoc dit

liéu

Khoa hoc dir liéu — nhitng khai niém co ban,
nhitng k¥ ning can thiét ciia nha khoa hoc dit liéu.
Mo hinh théng ké, suy dién thdng ké, diéu chinh
mo hinh va phan tich. Phan tich kham pha dir li¢u
bang cac cong cu dd thi, dd hoa, tom luoc théng
ké. M6 ta phuong phap xur ly cua khoa hoc dir
lidu, mdi quan hé giita cac thanh phéan cua ching.
Cac cong cu trich rat va thu thap dir liéu Web.
Ung dung mot sb thuat toan co ban nhu hdi quy
tuyén tinh, k-NN, k-means, Naive Bayes trong md
hinh dy bao. Cac thuét toan trich chon déac trung
co ban va ing dung. Co so toan hoc cua cac hé tu
van (CS), cac thuat toan két hop dé xay dung cac
hé tu van.

3TC
(35/20/80)

32

Khoa hoc dir liéu thuc

hanh

Hoc phan cung cép cho sinh vién mot sé kién thic
co ban, ¢6 dinh hudng thuc hanh vé khoa hoc dit
lidu két hop voi mot phan mém tinh toan (R,
Matlab, ... ), mot sb k§ nang lap trinh dé xir 1y cac
bai toan thyc té lién quan.

3TC
(40/10/85)

33

Phan tich Dir liéu 16n

Hoc phan nay s& trinh bay cac ky thuat va hé
thong cho viéc xir 1y dir lidu 16n. Cac chu dé lién
quan t&i nén tang tinh toan cho dit lidu 16n s& bao
gom Iuu trir dir lidu 16n, cac hé théng cho phép xir

3TC
(40/10/85)

12




STT/
Ma
HP

Tén HP

Noi dung cin dat duoc
(tom tat)

Khoi lwong
kién thirc
(LT/TH/Tw
hoc)

Ghi chu

Iy dir liéu 16n. Cac chu dé lién quan toi xu 1y dit
liéu 16n bao gdm truy hoi thong tin véi
MapReduce, quan 1y dit li€u véi MapReduce, khai
pha dir liéu voi MapReduce va mot sé mo hinh
toan hoc thiét ké thuat toan trén dit liéu 16n

34

Phuong phép tinh toan
trong dir li¢u l6n

Hoc phan nay s€ trinh bay cac ky thuét tinh toan
trong qua trinh luu trit va xr ly dir liéu 16n. Céac
cha dé lién quan t6i nén tang tinh toan cho dir liéu
16n s€ bao gérn: Phan loai va hoi qui dir liéu; Cac
md hinh d6 thi xac sudt; Giam gradient ngau
nhién; Hoc online, suy dién ngﬁu nhién; Giam
chiéu phi tuyén; M5 hinh hoa chu d¢; Hoc biéu
dién; Hoc phan tan khong dong bd.

3TC
(45/0/90)

35

Po an

MGdi sinh vién dugc thdy hudng dan giao mot
van dé cy thé thudc mot trong cac dinh hudng
chuyén nganh hep. Sinh vién c6 nhiém vu doc
hiéu va trinh bay vin dé dugc giao theo hiéu
biét ciia minh.

2TC
(5/50/60)

CAC HOC PHAN TU CHON (9TC)

37

Giai tich phuc

Hoc phan trang bi cho hoc vién nhiing kién thirc
co ban vé s6 phirc, cac ham s6 bién phirc co ban,
anh xa bao giac, ham chinh hinh, 1y thuyét tich
phan Cauchy, 1y thuyét chudi, thang du va mot sb
ung dung.

3TC
(45/0/90)

Phuong trinh vi phan

Hoc phén trinh bay bon ndi dung chinh va duoc

phan bd trong bdn chuong. Chuong 1 giéi thidu
téng quan v€ phuong trinh vi phén nhu lich st
phat trién, mot s6 khai niém co ban, mot sd 16p
phuong trinh vi phan cip mot va cap hai giai dugc
va mot s mo hinh thyc té dan dén phuong trinh
vi phan. Chuong 2 nghién cuu bai toan Cauchy,
tire 14 bai toan gid tri ban dau ciia phuong trinh vi
phan. Cy thé 1a nghién ciru sy ton tai nghiém, duy
nhit nghiém va tinh 6n dinh nghiém cta bai toan
Cauchy. Chuong 3 trinh bay ly thuyét tong quat
vé phuong trinh vi phdn tuyén tmh Viéc tim
nghiém ciia phuong trinh vi phan tuyén tinh duoc
thyc hién trudc tién cho truong hop hé sd hang,
sau d6 mo rong cho truong hop hé sd bién thién.
Chuong cudi danh cho viéc tim hiéu hé phwong
trinh vi phan tuyén tinh.

3TC
(45/0/90)

Quy hoach tuyén tinh

Hoc phan tap trung vao ly thuyet cac bai toan Quy
hoach tuyen tinh: dleu kién t6i uwu, 1y thuyét cap
bai toan gdc-ddi ngdu ciing nhu phuong phap giai

3TC
(45/0/90)

Mobn co
SO
nganh,
Chon 1
trong 3
mon
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mot bai todn Quy hoach tuyén tinh: thuat toan don
hinh, don hinh d6i ngau, ...

38

Ly thuyét s va tng
dung

Hoc phan gom 3 chuong:

Chuong thir nhit trinh bay mot ) klen thirc co
ban vé so nguyén, nhu biéu dién s6 nguyén, sO
nguyén to. Chu’O’ng thir hai trinh bay mét s6 kién
thirc co ban vé dong du thuc: dong du thirc bac
nhét, Pinh Iy Trung Hoa vé phén du, Pinh ly
Fermat, Dong du thirc bac hai, Cac ham s6 hoc.
Chuong thir ba trinh bay mot s6 tmg dung ciia ly
thuyét so, dac biét la cac img dung trong ly thuyét
méat ma, sd hoc tinh toan.

37C
(45/0/90)

Do do tich phan

Hoc phan cha yéu trinh bay cac kién thic co
ban vé do do tong quat va tich phan Lebesgue,
bao g6m cach thuc xay dung do do, thac trién do
do; cach xay dung tich phan Lebesgue, cac khai
niém hoi tu va biéu dién hinh hoc cling nhu y
nghia cua tich phan Lebesgue.

3TC
(45/0/90)

Giai tich ham

Trinh bay nhimng kién thirc co ban vé khong gian
va toan tir, bao gdm: khong gian tuyén tinh dinh
chuan, toan tir tuyén tinh, dinh 1y anh xa mo, d6
thi dong, nguyén 1y bi chin déu, phd cua toan tir
compact ty lién hop; trinh bay cac vin dé vé
khdng gian Hilbert va cac toan tir trén cac khong
gian Hilbert.

3TC
(45/0/90)

Mbobn co
SO
nganh,
Chon 1
trong 3
mon

39

Ly thuyét du bao

Nbi dung hoc phan chia lam 7 chuong. Chwong 1
trinh bay tong quan vai tro ciia du bao kinh té.
Chuong 2 trinh bay vé phan tich dit lidu va lya
chon md hinh. Chuong 3 trinh bay vé cac mé hinh
du bao gian don. Chuong 4 trinh bay vé& du bao
bang phuong phap phan tich. Chuong 5 trinh bay
veé du bao bang cdc md hinh xu thé. Chuong 6
trinh bay v& du bao bing phan tich hdi quy.
Chuong 7 trinh bay cac mé hinh dy bao theo
phuong phap Box — Jenkins

3TC
(45/0/90)

Khoa
hoc dir
liéu

40

Thong ké Bayes

Noi dung hoc phan dugc phan bo trong bon
chuong. Chuong 1 trinh bay vé& ham mat do xéac
sudt hau nghiém. Chuong 2 trinh bay vé suy luan
Bayes cho bai toan u6c lwong tham sd. Chuong 3
trinh bay vé& suy luan Bayes cho bai toan kiém
dinh gia thiét. Chwong 4 trinh bay vé suy luén
Bayes cho bai toan hoi quy tuyén tinh don.

37C
(45/0/90)

Khoa
hoc dir
liéu

41

Noi dung hoc phan chia lam 4 chuong. Chuong 1
trinh bay cac kién thirc co ban V& xac suat va
thong ké can thiét cho phan tich s liéu. Chuong 2

3TC
(45/0/90)

Khoa
hoc dir
liéu
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Thong ké y sinh

trinh bay vé cac phuong phép kiém dinh gia thiét.
Chuong 3 trinh bay vé cac kiéu bb tri thi nghiém
va phan thich s liéu cho thi nghiém mot nhan t6;
Céc phuong phép so sanh trung binh cic nghiém
thirc. Chuong 4 trinh bay vé gidi thiéu vé cac
kiéu bd tri thi nghiém va phan tich s6 liéu cho thi
nghiém nhiéu nhan t6.

42

Logic mo va ung dung

Ly thuyét tip mo - co s& cua logic md bao gom
khai niém, dinh nghia, cac phép toan va md rong
cua chung, quan hé¢ mo, phép hop thanh cac quan
hé mo. Khai niém bién ngdn ngit, ménh d& mo va
cac phép toan logic trong logic md, dic biét la
phép kéo theo mo; cac ludt suy dién va luat
modus ponens suy rong trong logic mo. Céu trac
ctia hé mo, nguyén tic tinh toan trén hé mo bang
cac phuong phap suy dién trude két hop sau va
két hop trudc suy dién sau. Phuong phap xay
dung va thiét k& hé mo tir dit liéu va tinh chinh hé
mo. Nguyén tic ung dung hé md trong hé diéu
khién, hé chuyén gia, hé tro gitip ra quyét dinh va
co so dir liéu mo.

3TC
(45/0/90)

Toan —
Tin ing
dung

43

D6 hoa méy tinh

Hién nay d6 hoa may tinh (Computer Graphics) la
mdt trong nhimg linh vyc c6 Ung dung rong rai,
gop phan quan trong lam cho giao tiép giita con
ngudi va may tinh tré nén than thién hon.

Mon hoc nay cung cip cho sinh vién cic co s6 1y
thuyét vé d6 hoa may tinh tir don gian nhit nhu
cac thuat toan vé duong thiang, duong tron, da
giac, ky ty..... dén cac ky thuat xén tia, cac phép
bién ddi db hoa trong khong gian 2D va 3D.... lam
quen v6i thé giGi mau sic thong qua cac hé mau:
RGB, CMY, HSV.... Phuc tap hon nita 1a cac
phép chiéu bién doi he quan sat, cac phuong phap
x@y dyng dudng cong va mat cong cho dbi tuong,
khir khuét, tao bong bang cac cong cu do hoa
trong moi truong GDI+.NET, DirectX,
OpenGL...Xay dung ting dung trong thuc tai o...

3TC
(30/30/75)

Toan —
Tin tng
dung

44

Nhap mén xtr li &nh

Hién nay, con ngudi di quen v&i nhiéu cong nghé
hién dai nhu: hé théng diéu khién ty dong cho
robot hoic 6 t6, hé théng canh bo an ninh va phat
hién d6t nhap, hé théng tra cru anh qua mang vai
luong chi muc khong 16, cac hé thong nhan dang
sinh trac hoc nhu vén tay hay mat nguoi, ... Cac
cong nghé nay c6 mot diém chung 1a can dén
nhitng thuét toan cho phép may moéc co thé dat
dugc théng tin vé sy vat, hién tugng trong anh

3TC
(30/30/75)

Toan —
Tin ing
dung
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hay tir nguon camera. Pay ciing 1a muc tiéu cua
xu ly anh. Hoc phan nay s& cung cap nhiing kién
thirc chinh vé xir Iy anh cling mét 0 thuét toan co
ban, vi du nhu khai niém vé anh s6, cac thanh
phan ciia mot hé théng xur ly anh, cac ung dung
tiéu biéu, ky thuat thay déi muc xdm, phan
ngudng, phép loc, histogram, bién, phan doan, so
khép anh, ...

34

Nhap mén tri tué nhan
tao

Xay dyng mé hinh van dé can giai quyét thanh
khong gian trang thai. Nghién ctru cac chlen luge
tim kiém theo muc tiéu trén m6 hinh. Cai tién céac
chién luge tim kiém theo cdu trac bang cach xay
dung cac ham heuristic, van dung kinh nghi€ém
ctia con ngudi, phat trién thanh cac chién lugc tim
kiém theo kinh nghiém va tim kiém t6i wu. Thu
gon, tdi wu khong gian tim kiém dé dat duoc muc
tiéu giam do phrc tap thoi gian va khong gian cho
cac chién lugce.Van dung cac chién lugc da nghién
ctru dé xdy dung tmg dung cho 1y thuyét tro
choi.Str dung logic vi tir dé biéu dién co so tri
thirc.Chimg minh khang dinh tir co s tri thuc
dugc xem nhu céc tién dé. Giam do phuc tap cac
thuat toan chimg minh bing phuong phap suy
dién tién, suy dién Iui trén co so dit liéu tri thirc
chi dung cau Horn. Vén dung cac phuong phap
nay vao lap trinh logic.Gidi thiéu vé& logic mo va
13p luan xép Xi.

3TC
(45/0/90)

45

bién toan dam may

Hoc phan s& cung cdp nhitng khai niém co ban
lién quan dén mo hinh dién toan dam may. Cac
thanh phan trong mo6 hinh nay va kha ning tmg
dung trong thyc té.

-Gidi thi¢u cong cu GAE/Windows Azure, mot
cong cu phat trién Gng dung trén md hinh dién
toan dam may cua Microsoft.

-Giéi thiéu vé mo hinh 1ap trinh Map/Reduce

2TC
(10/30/5)

Toan —
Tin Gng
dung

2.3.Ki

én tap — thuc tap

4TC

46

Thuc té

Sinh vién dugc tham quan thuc té nhing cong
viéc tai mot s6 cong ty chuyén vé linh vuc Khoa
hoc dir liéu, Toan — Tin Gtng dung va cac doanh
nghiép st dung CNTT trong viéc quan ly, diéu
hanh cong ty. Tim hiéu thyuc té cac quy trinh thu
thap, phan tich, xt li dit liéu tai cdc doanh nghiép.

1TC

Kién tap

47

Thyc tap doanh nghi¢p

Timg nhém 1-3 sinh vién phdi hop lam mot dé tai
hoan thién. Huéng sinh vién dén lam viéc thuc té
phu hop véi chuyén nganh tai cac co quan, doanh
nghiép, hodc tham gia nhiing d¢ tai c6 tinh {mg

3TC

Thyec tap

16




STT/ ‘ Khoi lwgng
M Tén HP Noi dung can dat dugc kien thirc Ghi chi
(tém tat) (LT/TH/Tw
HP :
hoc)
dung cao cua cac giang vién Khoa Toan va Koa
CNTT phdi hop véi cac don vi khac. Nang cao k§
nang chuyén nganh ciing nhu cic ky nang lam
viéc nhom, giao tiép.
2.4 | Db 4n tot nghi¢p 7TC
Hoc phan cung cap céac kién thirc nhap mon vé
tinh toan ma tran va ngoén ngir 1ap trinh MATLAB
tuong ung. Cac kién vé tinh toan ma tran gém cé:
(1) giai tich ma trén (cac tinh chat cua ma tran, Hoc
mdt sO phép phén rd ma trén,...); (2) ing dung cua oTC hAn
48 Tinh toan ma tran cac vin d& nay nham giai quyét bai toan giai hé p £
(30/0/60) thay thé
phuong trinh tuyén tinh ¢ 16n; (3) cac thuat toan KLTN
tuong ng cho cac tinh toan nay. Hoc phan cling
cung cap mot s kién thirc co ban nhét vé ngdn
nglr lap trinh tuong ung cho cac tinh todn trén
trong MATLAB;
Hoc phan cung cap cac kién thirc vé cac phuong
phap s trong toi wru khong rang budc ciing nhu co
rang budc: cac phuong phap line-search, trust- Hoc
) ) region, thuat toan gradient lién hop trong t6i uu oTC hAn
49 Toi vu so khong rang budc; phuong phap SQP va phuong p X
(30/0/60) thay the
phap diém trong cho bai toan t6i vu rang budc. KLTN
Pong toi sinh vién ciing dugce 1am quen véi lam
viéc nhom, 14p trinh tinh toan sb trén may tinh dé
chay mot s6 thuat toan toi wu quan trong.
Trang bi kién thirc vé khai pha dir liéu, quy trinh
khadm pha tri thuc to co s¢ dit ligu 16n, cac ky
thuat vé khai pha dir liéu va cac 1fnh vuc ing Hoc
50 Nhip moén khai phd dit | dung khai pha dir li¢u.Qua trinh tien xa 1y dir 3TC han
liéu liéu.Bén canh d6 mén hoc cling trinh bay cac khai (45/0/90) f)ha thé
niém, cac phuong phap cling nhu cac thuét toan KL}']I'N
co ban vé khai pha cac tdp muc pho bién va luat
két hop, cac mo hinh phan 16p, phan cum.
8. Hwéng dan thuc hién chuong trinh dao tao
-Hocky 1
< S6 | Giilénlé Khac i
TT '\H/'g Tén hoc phin tn T o anL TN/TH | (TT, PA, terlll(())’c
chi BTL) T
1 Tin hoc dai cuong 3 30 30 75
2 Dai s6 tuyén tinh 1 3 |45 90
3 Giai tich 1 3 45 90
4 Lap trinh co ban 3 45 15 75




5 Toan roi rac 2 30 60
6 Glo}Athleu nganh va huéng 5 30 60
nghiép
7 Gido duyc thé chét 1 1 |4 26
Téng cong (Khong tinh hoc phan diéu ki¢n) | 16
- Hoc ky 2
< S0 | Giolénlép Khac R
Ma A . Gio
TT Tén hoc phan tin TN/TH | (TT, DA,
HP chi |LT|BT|TL BTL) tw hoc
Nhiing nguyén ly co ban cta
! CN Méc-Lénin 1 2|30 60
2 PhaAn th’h thiet ké va danh gia 3 30 15 75
thuat toan
3 Lap trinh hudng ddi twong 4 40 10 85
4 Tiéng Anh TOEIC 1 3 45 0 90
5 Giai tich 2 3 45 0 90
6 Dai s6 tuyén tinh 2 3 |45 0 90
7 Gido dyc thé chét 2 1 |4 26
8 g}lao duc Quoc phong-An ninh 3 45 90
9 é}lao duc Quoc phong-An ninh 5 30 60
Tong cong (Khong tinh hoc phan diéu kién) | 18
-Hocky3
« S6 | Givlénlép Khac "
TT 'l\_f;‘ Tén hoc phin tin TN/TH | (TT, DA, tfl‘l‘(’;c
chi | LT |BT|TL BTL) r ho
Nhiing nguyén 1y co ban cua
! CN Méc-Lénin 2 3 45 %0
2 Co s¢ dir ligu 3 35 20 80
3 Ly thuyét xac suét 3 |45 90
4 Tiéng Anh TOEIC 2 3 |45 90
Chon mdt trong 3 hoc phan
Giai tich phutc 45 90
5 Phuong trinh vi phan 3 45 90
Quy hoach tuyén tinh 45 90
Chon mot trong 3 hoc phﬁn
Ly thuyét sd va img dung 45 90
6 Do do va tich phan 3 45 90
Giai tich ham 45 90
7 Gido duc thé chit 3 1 | 4 26
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8 ‘ ghao duc Quoc phong-An ninh 3 17 28
Téng cong (Khong tinh hoc phan diéu ki¢n) | 18
- Hoc ky 4
< S0 | Giolénlép Khac R
Ma A . Gio
TT Tén hoc phan tin TN/TH | (TT, PA,
HP chi |LT|BT|TL BTL) tw hoc
1 Phap luat dai cuong 2 20 20 50
2 Tu tuéng H6 Chi Minh 2 |30 60
3 Cau tric dit lidu 3 |45 90
4 Thong ké toan hoc 3 45 90
5 Ly thuyét d thi 3 |45 90
6 Gidi tich s6 3 |45 90
7 Thuc té 1 |15
8 Gido dyc thé chat 4 1 4 26
Téng cong (Khong tinh hoc phan diéu ki¢n) | 17
Sinh vién lwa chgn mgt trong hai nhém chuyén nganh
- Hoc ky 5 (nhém 1 — Khoa hoc dii lidu)
< S0 | Giolénlép Khac "
T '\H"F"’,‘ Tén hoc phin tin TN/TH | (TT, DA, terl‘l‘(’;c
chi |LT|BT|TL BTL) I ho
Puong 16i cach mang ctia Pang
1 Cong san Vi¢t Nam 3 45 %0
2 Nhép mon khoa hoc dir li¢u 3 35 20 80
3 Théng ké nhiéu chiéu 3 |45 90
4 Phan mém thdng ké 3 30 30 75
5 Ly thuyét ti wu 3 | 45 90
Chon mdt trong 3 hoc phan
K§ ning giao tiép thuyét trinh 30 60
6 K}Z nang lilm viéc nhom va lam 5 30 60
viéc doc 1ap
Tu duy phan bién 30 60
Téng cong 17
- Hoc ky 5 (nhom 2 - To&n — Tin trng dung)
« So | Givlénlép Khac "
T '\H/'g Tén hoc phin tin TN/TH | (TT, DA, | Gl'l"’
chi |LT|BT|TL BTL) w hoc
Puong 101 cach mang ciia DPang
! Cong san Viét Nam 3 45 %0
2 Logic mo va ung dung 3 45 90
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3 Théng ké nhiéu chiéu 3 |45 90
4 Xt 1y anh s6 3 |30 30 75
5 Ly thuyét t6i wu 3 |45 90
Chon mdt trong 3 hoc phan
K§ ning giao tiép thuyét trinh 30 60
6 \I/(igcnggf };n viéc nhom va lam 5 30 60
Tu duy phan bién 30 60
Tong cong 17
- Hoc ky 6 (nhom 1) ]
~ So io1én 16 Khéc .
T '\H/'S Tén hoc phin tin Lﬁm :11_1 loil_ TN/TH | (TT, DA, tfl'l‘(’;c
chi BTL) o
1 Phan tich dit li¢u 16n 3 45 90
2 Giai tich 16i 3 |45 90
3 Tinh toan song song 3 45 90
4 Do 4n 1 2 |30 60
Chon 1 trong 3 hoc phin
Théng ké y sinh 45 90
5 Théng ké Bayes 3 | 45 90
Ly thuyét du bao 45 90
Téng cong 14
- Hoc ky 6 (nhém 2) ]
N So io1én 16 Khéac .y
TT L"g Tén hoc phin tin Lim :: 10»;_ TN/TH | (TT, A, tfl‘:)c
chi BTL) o
1 P hoa may tinh 3 |30 30 75
2 Giai tich 16i 3 |45 90
3 Tinh toan song song 3 45 90
4 D6 4n 1 2 |30 60
Chon 1 trong 3 hoc phin
Phan mém thong ké 30 30 75
5 Phan tich di liéu 1on 3 45 90
Phan tich hdi quy 40 10 85
Téng cong 14
- Hoc ky 7 (nhém 1) ]
Ma | . So Gio 1én 16p Khac Gi
TT HP Tén hoc phan Ell: LT BT | TL TN/TH (Tl’al“_i_ll;))A, tur hoc
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1 Khoa hoc dit liéu thuc hanh 3 40 10 85
2 Phan tich hdi quy 3 45 90
3 Eglllrcl)’(rylg phap tinh toan trong dit 3 45 90
4 Nhip mon hoc may 3 45 90
5 D06 4n 2 2 |30 60
Tong cong 14
-Hoc ky 7 (nhom 2) ]
x So io 1én 16 Khac .
T '\H/'g Tén hoc phin tin Lim :: lanL TN/TH | (TT, DA, tuGl']‘:;c
chi BTL) o
1 Nhép mén khoa hoc dir liéu 3 45 90
2 bién toan dam may 3 10 30 35
3 Nhép mon tri tué€ nhan tao 3 45 90
4 Nhip mén hoc may 3 45 90
5 D 4n 2 2 |30 60
Tong cong 14
-Hocky 8 ]
Ma | X Sﬁ Gio 1én lop Khac Gio
TT HP Tén hoc phan Ell:]l LT BT | TL TN/TH (Tg'i']B)A’ tur hoc
1 Thuyec tap tSt nghiép 3 45 90
Khoéa luan
2 | | Khoa luan tét nghigp 7
Hoc phan tét nghiép thay thé khoa luan
3 Khai pha dir liéu 3 |45 90
4 Tinh todn ma tran 2 30 60
5 T6i wu s6 2 |30 60
Téng cong 10
Tong cong toan khéa 124

9. So sanh chwong trinh dao tao da xay dung véi mot chwong trinh twong
dwong ciia nwéC NQoai (da sir dung dé xdy dung chwong trinh)

a) Gigi thigu vé chwong trinh dwoc sir dung dé xay dung chwong trinh

Truong dai hoc dugc lua chon 1a National University of Singapore (NUS -
http:// http://www.nus.edu.sg) ciia Singapore. Pay la trudng xép hang thir 1 trong
top cac truong dai hoc & Chau A va xép hang 24 thé giéi (theo the London-based
Times Higher Education magazine-nam 2017). Pam nhiém viéc giang day va
nghién ctru Khoa hoc dir liéu ctia NUS 1a sy phéi hop ctia hai khoa: Khoa Toén
(Department of Matematics) va Khoa Xac suat va Théng ké tng dung
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(Department of Statistics and Applied Probability) truc thuoc Khoa Khoa hoc
(Faculty of Science).

Khoa Khoa hoc (http://www.nus.edu.sg/nusbulletin/faculty-of-science/) cta
Truong NUS co nhiéu chuong trinh dao tao dai hoc vé céc nganh khoa hoc: Théng
ké, Toan va Toan ung dung, Vat ly, Tai chinh dinh lugng, Khoa hoc dit li¢u va
phan tich... Trong d6, chuong trinh khoa hoc dir liéu va phan tich (Data science
and Analytics) duoc lya chon dé so sanh vé6i hai chwong trinh dao tao Khoa hoc
dir liéu va Toan — Tin tng dung, nganh Toan tng dung cta Truong Pai hoc Quy
Nhon.

Tom tit khung chuong trinh nganh khoa hoc dir liéu va phan tich cua NUS
(khong tinh khoi kién thirc chung):

Modules (Khdi kién thirc) S6 tin chi

PROGRAMME REQUIREMENTS (Cac hoc phin yéu ciu ciia chwong trinh)

1. University Requirements 20
Human Cultures 4
Asking Questions 4
Quantitative Reasoning 4
Singapore Studies 4
Thinking and Expression 4
2. Faculty requirements 8
Students are required to fulfill the remaining 8 MCs of Faculty

requirements from any two of the following subject groups: 8
Chemical Sciences, Life Sciences, Physical Sciences or

3. Major Requirements - Mathematics 50
Linear Algebra 4
Calculus 4
Multivariable Calculus 4
Probability 4
Mathematical Statistics 4
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Modules (Khdi kién thirc)

So tin chi

Essential Data Analytics Tools: Numerical Computation

Essential Data Analytics Tools: Convex Optimisation

High-Dimensional Statistical Analysis

Nonlinear Programming

Matrix Computations

Tu

Bayesian Statistics

chon

Regression Analysis

trong

Optimisation for Large-Scale Data-Driven Inference

mon

Linear and Network Optimisation

e T R~ I - I S

4. Major Requirements - Computer Science

Programming Methodology

Introduction to Data Science

Data Structures and Algorithms

Essential Data Analytics Tools: Data Visualisation

Machine Learning

Data Science in Practice

B T T I O I~ S B S

Honours Project in Data Science

Parallel Computing

Tu

Database Systems Implementation

chon

Design and Analysis of Algorithms

N I T I - I

trong

Parallel and Distributed Algorithms

moén

o

Applied Project in Data Science

5. Unrestricted Elective Modules

36

These allow students to explore greater breadth or depth in any
subject and at any level. Students may use these modules to meet
the requirements for a specialisation, minor, double major, double
degree, or concurrent Bachelor-Master degree.

36

Grand Total

160
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b) Bdng so sanh chwong trinh dao tao

Khéi kién thirc va ky nang vé nganh dao tao Khoa hoc dir liéu ctua Truong
DHQN bam sat cac mién kién thire va k¥ ning cbt 15i ctia nganh Khoa hoc dit liéu
va phan tich theo khung chuong trinh http://www.nus.edu.sg/nusbulletin/faculty-
of-science/undergraduate-education/degree-requirements/bachelor-of-

sciencebachelor-of-science-hons-programme-requirements-b-sc-b-sc-hons/data-

science-and-analytics/ ctia NUS. Ngoai ra, chuong trinh dao tao nganh Khoa hoc
dir liéu cua Truong PHQN mot so thay d6i vé cau trac dé phu hop véi quy ché
dao tao cua Truong va nhu cau thue té vé nhan lyc & Viét Nam.

So sanh téng quan hai chwong trinh dao tao:

Noi dung so sanh

Chuong trinh Khoa hgc
dir liéu cia PHQN

Chuong trinh Khoa hoc dir
liéu va phan tich cia NUS

Thoi gian dao tao 4 nam 4 -45nam
Kiém dinh - -
Tong s tin chi tich 124 160
Iy

S6 hoc phan 43 40

Ciu trGc chuong
trinh

Chia thanh 4 khéi kién
thue:

- M1: Khbi kién thtrc co
s nganh;

- M2: Khoi kién thirc
nganh;

- M3: Khéi kién thuc dai
cuong

-M4: Khoi kién thirc bd
tro.

Chia thanh 3 khéi 16n:

- Khéi kién thirc chii chét vé
Toan va Khoa hoc may tinh,
ung voi Ml va M2 cua
DPHQN;

- Khéi kién thirc vé k¥ thuét
phan mém tng voi M2 cua
PHOQN;

- Khdi kién thuc cta Truong
ung voi M3 cua DPHQN.

-Khéi kién thirc cuia Khoa tmg
vo1 M4 cia BPHQN.

Theo bang trén ta thay gita chuong trinh cia PHQN va NUS da c6 sy
turong tng twong di gitta cac khdi kién thirc.

Céac hoc phan twong duong giita hai chuong trinh (54/87 tin chi bat
budc ctia khéi kién thirc co s¢ nganh va chuyén nganh, tuong duong 62%):
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Tén hoc ph?m trong chwong trinh

Tén hoc phén trong chwong trinh dao

T dao tao cua NUS tao cia PHQN
Linear Algebra RS
1 Dai 56 tuyén tin Dai so tuyén tinh 1
Calculus e
2 Gidi tich Giai tich 1
Multivariable Calculus e
3 Gidi tich nhiéu bién Giai tich 2
Probability , X oa K
4 Xéc sudt Ly thuyét xac suat
Mathematical Statistics 2 AL
5 Théng ké todn hoc Thong ké toan hoc
Essential Data Analytics Tools: ’
6 | Numerical Computation Giai tich s6
Tinh toan so
Essential Da}a Anglytlcs Tools: Giai tich 1di va
7 anvex thlmlsatlon LY thuvét t5i qu
T6i wu 16 Yy
High-Dimensional Statistical
8 | Analysis Thong ké nhic¢u chi¢u
Phan tich thong ké nhiéu chiéu
9 M’atrlx Qomputaﬂhon Tin to4n ma tran
Tinh toan ma tran
Regression Analysis N A
10 Phén tich hdi quy Phén tich hoi quy
Bayesian Statistics X A
11 Théing ké Bayes Thong ké Bayes
Programming Methodology A A AA s
12 Phutong phap ldp trinh Nhép mon 1ap trinh
Introduction to Data Science A A A ~ pin
13 Nhdp mon v ¢ khoa hoc dit liu Nhéap moén vé khoa hoc dir liéu
14 | Data Strucures and Algorithms | ¢4, 14 g gy
Cau truc dir liéu va giai thudt
Machine Learning A A .
15 Hoc may Nhép mén hoc may
Data Science in Practice . 1ea \
16 Khoa hoc dit liéu thue hanh Khoa hoc dir liéu thuc hanh
17 Pe,araIIeI,Computmg Tinh toan song song
Tinh todn song song
18 Database Systems Implementation HE co 56 dit lidu

Thiét lip hé thong co sé dit liéu
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T Tén hoc phén trong chwong trinh | Tén hoc phin trong chwong trinh dao
dao tao cua NUS tao cia PHQN
TRUONG KHOA  TP. PAO TAO PAI HOC HIEU TRUONG
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