Phin 2. YEU CAU VE KY THUAT
Chwong V. YEU CAU VE KY THUAT

Muc 1. Yéu ciu vé k§ thuat

1.1. Gioi thiéu chung vé nhiém vu/dw toan mua sdm, 201 thiu

- Tén Nhiém vu: Ung dung Cong nghé Thong tin trong Hoat dong Quan 1y va
day hoc tai Truong Cao dang Pién tir - DBi¢n lanh Ha Noi.

- Tén goi thau: Géi thau s6 01: Cung cip phan mém, thiét bi va lap dat

- Tong mirc dau tu: 14.860.000.000 dong (Bang chit: Muwoi bon ty tdm tram sdu
muoi triéu dong./.).

- Chu dau tu: Trudng Cao dang Pién tir - Dién lanh Ha Noi.

- Ngudn vbn: Ngan sach nha nudce

- Thoi gian thyc hién dy 4n: Nam 2025

- Pia diém, quy mo du an:

+ Dia diém: Truong Cao déng bién tir - Bién lanh Ha Noi.

Dia chi: S6 10, Puong Nguyén Vian Huyén, Cau Gidy, Ha Noi.

+ Quy md nhiém vu: Ung dung Cong nghé Thong tin trong Hoat dong Quan ly
va day hoc tai Trudong Cao dang Dién tir - Pién lanh Ha Noi.

- Cac thong tin khac (néu co).

1.2. Yéu cau vé ky thudt

Yéu cau vé ki thuat bao gdm yéu cau vé ky thuat chung va yéu cau vé ky thuat
chi tiét d6i voi hang hoa thudc pham vi cung cap ciia goi thau, cu thé:

1.2.1. Yéu cau vé ky thugt chung:

- Hang hoa, thlet bi thudc goi thau phai mai 100%, san xuat nim 2024 trd lai
day, c6 ngudn gbc xuat xir 1 rang, co  catalogue hodc tai liéu ky thuat voi day du cac
thong s6 k¥ thuat kém theo. Da bao gdm day du cac vat tw, phu kién kém theo dé lip
dat hoan chinh, van hanh theo yéu cAu cua chu dau tu.

- Cung cip catalogue hoic tai liéu k¥ thuat dé chimg minh hang hoa chao thau
dap ung yéu cau ki thuat cia E-HSMT. Trudng hop, trong catalogue hodc tai liéu
ky thuat khong day du thong sb theo yéu cau cua E-HSMT thi nha thau phai c6 xac
nhan thong s6 k¥ thuat cia nha san xuit hodc dai Iy phan phdi chinh thirc tai Viét
Nam.

- Thoi gian bao hanh theo tiéu chudn cta nha san xuat. Bao tri hang hoa trong
thdi gian bao hanh téi thiéu 02 1an/nam.

- Nha thau cam két cung cap Phiéu xuit xuong d6i véi hang hoa san xuét trong
nuée; Gidy chimg nhan xuat x{r hang hoa (C/O) va Gidy ching nhan chat luong hang
hoa (C/Q) ddi véi cac thiét bi nhap khau khi giao hang.

- Cam két trong truong hop trang thau nha thau phai cung cap dung ching loai
hang hoa dé xuat trong E-HSDT.
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- Tinh twong thich véi ha tAng/ky thuat hién c6:

Nha thau phai c6 phuwong an tich hop cac thiét bi mdi trong géi thau nay vai
nhirng thiét bj dang str dung tai cac dia diém lip dit sao cho ddng bo, phu hop dam
bao sy lién két, théng nhat hoat dong.Hang héa phai tuong thich véi ha ting hién co
ctia don vi str dung. Trong truong hop Nha thau can nghién ctru hién truong dé cé
co s& chuan bi E-HSDT nha thau can dé xuat dén Bén moi thau bang vin ban trudc
thoi diém dong thau tdi thiéu 03 ngay lam viéc. Toan b chi phi di nghién ctru hién
truong do nha thau ty chi tra.

Bén moi thau s& cho phép nha thau va cac bén lién quan cta nha thau tiép can
hién trudng dé phuc vu muc dich nghién ctru hién truong véi diéu kién nha thau va
cac bén lién quan cua nha thiu cam két rang Bén moi thau va cac bén lién quan cia
Bén moi thau khong phai chiu bat ky trach nhiém nao dbi véi nha thau va cac bén
lién quan cta nha thau lién quan dén viéc nghién ctru hién truong nay. Nha thau va
cac bén lién quan cta nha thau s& tu chiju trach nhiém cho nhiing rui ro cia minh nhu
tai nan, mat mat hodc thiét hai tai san va bat ky cac mat mat, thiét hai va chi phi nao
khac phat sinh tir viéc nghién ctru hién truong.

- Tai liéu chirng minh tinh hgp phap, hop 1€ ciia hang hoéa:

Tai lidu k¥ thuat (catalogue, hudng dan str dung ,...) ciia nha san xuat (hang san
xuét) chirng minh hang héa dy thau dép tmg yéu cau ki thuat ciia E-HSMT.

- Nha thau phai c¢6 bang tuyén bd dap tmg vé k¥ thuit ctia hang hoa chao thau

theo mau sau:

Ky ma higu/ A Théong s6 ki Ceres t
A ~ L . Yeéu cau Ae gin Z Tai liéu ky
Tén Nhan mac san - ~, | thuat, tiéu chuan A
R 2 A . | ky thuat £ 9 thuat tham
TT | hang | pham, Tén nha chat lwgng, dac . £
héa | san xuit, Xuat | 2¢O E- tinh ki thuat chiéu trong E-
g HSMT R A C HSDT
xu chao thau
@ @ 3) “4) 6)) 6
1 Trang ... cua
Catalog ... thugc
E-HSDT
Trang .. cua
Catalog ... thuoc
E-HSDT
n Trang ... cua
Catalog ... thuoc
E-HSDT

(Ghi chu:
- Cét 1, 2: Nha thau ghi théng tin theo yéu cau ciia E-HSMT;
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- Cot3, 5, 6,7 8 9: Nha {hdu ghi c’dc thong tin cua hang hoa du thau;
- Cot 3,5, 6,8, 9: Nha thau cung cap tai liéu chitng minh cho cac thong tin
ké khai.)
1.2.2. Céc yéu ciu vé hang héa:
Tém tdt théng so ky thudt cia hang héa, dich vu lién quan. Hang héa dich vu
lién quan phdii tudn thii cdc théng sé kj thudt va tiéu chudn sau day:
1.2.2.1. Yéu cdu ky thudt vé dich vu thué mdy chii cloud va phin mém
thuwong mai
- Pam bao két ndi thong sudt, tbc do bang thong cung cap on dinh trong moi
diéu kién, trir truong hop bat kha khang.
- Bing thong cam két: > 300Mbps /10 Mbps (Bing thong trong nudc/ qubc té)
- Thoi gian khic phuc su co:
+ Do 15i logic: < 60 phut
+ Do 13i tir tac nhan khac bén ngoai (khong bao gdm cac 16i nghiém trong thudc
pham vi trudng hop bat kha khang): < 6 gid.
Thoi gian khic phuc sy ¢ 1a thoi gian ké tir khi bén cung cap dich vu hodc bén
thué dich vu phat hién va xac dinh dugc nguyén nhén sy ¢d cho dén khi khic phuc
xong sy ¢6 va dich vu hoat dong binh thuong.

- Yé&u cau chi tiét vé dich vu thué may chu cloud va phan mém thuong mai.

Thoi
STT | Tén thiét bi Théng sb chi tiét gian | PVT |SL
thué
Thué may
I chi luwu triv
va Backup
+ 16 core vCPU
+RAM tdi thiéu 64GB
| |Méaycha | +SSDtoi thieu 1024GB 36 | Maviao | 1
cloud 1 + Bang thong trong nudc/ quoc te: thang Y
300Gbps /10 Mbps (chia s¢)
+ Pia chi IP: 01
+ 12 core vCPU
+RAM tdi thiéu 64GB
, |Maychu | +SSDtoithicuS00GB 36 | vavao | 1
cloud 2 + Bang thong trong nudc/ quoc te: thang y
300Gbps /10 Mbps (chia s¢)
+ Pia chi IP: 01
+ 16 core vCPU
Miycha | RAM t0i thicu 128GB 36
3 cloud 3 +SSD toi thiéu 1024GB théng May ao | 1
+ Bang thong trong nudc/ quoc te:
300Gbps /10 Mbps (chia s¢)
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STT

Tén thiét bi

Thong s chi tiét

Thoi
gian
thué

bVT

SL

+ Pia chi IP: 01

11

Phin mém
phu tr¢

Window
server 2022
Standard
hodc cao
hon

License

Phan mém
Quan tri
CSDL

License

SSL (3
Nim)

36
thang

Goi

Phin mém
diét virut
cho may
chu (3 nam)

36
thang

License

Tinh nang

Anti-Virus

- Phong chéng phan mém doc hai

- Bao vé ma doc téng tién

- Ty dong dao nguoc vé trang thai an
toan

Task
optimisation

- Quét 16 hong bao mat

Céc cong cu | - Quan 1y mat khiu
don dep ky | - Giao dich tai chinh an toan
thuat so - Sao luu dir liéu
Quan ly . ,
& 1 <x | - Tuong ltra
Th}?t bidau | _ Kiém soat Web
cuoi
Kha nang - File Server Security
nang cao - Quan ly thiét bi di dong
VAPN cao Cé
cap

1.2.2.2. Yéu cdu ky thudt phong hgi théo

So d6 két ndi hé théng
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Camera HNTT

May chu tich  May daibiéu

Micro da hu'dng

May dai biéu
B¢ diéu khién trung tam

Tang am lién Mixer 240W

Bo chung ra B6 chdng rii i i

Micro khéng day cam tay
(2 tay micro)

Micro tieu Gudn

qaa

Micro tiéu chuan

So dd két ndi hé théng hoi nghi truyén hinh va 4m thanh hoi thao

- Thiét bi truc tuyén bao gdm: Codec, camera, micro da hudng:

+ Thiét bi truc tuyén c6 chtrc nang thuc hién cudc goi tryuc tuyén gifra cac diém
cau. Thiét bi bao gdm Codec hd trg giao tiép qua IP, tbc dd bit qua giao thirc goi H.323
hodc SIP 1én t6i 6 Mbps. Thiét bi truc tuyén véi vai tro lam diém cau chinh c6 kha ning
thiét 1ap cudc goi da diém 1én téi 8 diém ciu d6 phan giai 720p30 hodc 4 diém cau do
phan giai 1080p30.

+ Camera truc tuyén do phan giai 1920 x 1080 két hop kha ning ty dong ldy nét,
can bang sang cho phép thu hinh anh hoi nghi 16 rang, chan thuc. Kha ning zoom 12x
cung goc quay +/-100°, gbc ngang +20/-30° cho phép thu hinh ¢ nhiéu goc khac nhau
gitip da dang kich ban hién thi.

+ Micro da hudng thu tiéng cta cac dai biéu tham gia cudc hop.

- Hé thong hién thi:

+ Hinh anh cua trinh chiéu, hinh anh cc diém cau truc tuyén s& dugc hién thi trén
man hinh, ¢6 kich thuéc phu hop voi phong hop (thiét bi sin c6 tai phong hop). Do phan
giai 4K cho phép hién thi hinh anh sic nét. Cong két ndi HDMI chuyén dung hd trg két
ndi vai cac thiét bi phat hinh anh khac nhau nhu PC, laptop. ...

- Hé théng am thanh: Hé thong hoi nghi truyén hinh goém 02 hé thdng 4m thanh
dau vao gdm 01 bd Micro da hudng dat tai ban hoi thao va 01 bo hé théng 4m thanh
phong hop( gdbm 01 bo diéu khién trung tam, 01 bd Apply, 01 ting 4m lién Mixer, 01 bd
chbng rt, 01 bd micro c¢d ngdng hoi thao (gdm 01 cho chu toa va 08 cho dai biéu), 04
loa treo tuong)

+ St dung Micro da hudng

Micro da hudng két ndi véi codec truc tuyén, thu tieng cac dai biéu tham du cudc
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hop. C6 thé két ndi cac thiét b phat 4m thanh nhu ddu DVD, dién thoai... dén codec
tryc tuyén qua cong Am thanh chuyén dung.
Tiéng tir cac diém cau xa ddy vé, tiéng ctia ndi dung trinh chiéu s& dugc phat ra
loa tich hop hoi trudong hodc loa trén man hinh hién thi.
+ St dung hé théng 4m thanh phong hop
Bo Micro ¢b ngdng két hop voi b diéu khién trung tim hodc B micro khong day
s& duoc két ndi v6i bo chdng ra. két ndi véi Amply Mixer. Amply mixer s& két ndi véi
04 loa treo tudng va bd Codec cta hoi nghi truyén hinh.

Bo chéng rt giup triét tiéu phan hdi am chuyén st dung phong hoi thao. Gitip cho
chat luong am thanh duoc 1o rang, trung thyc hon.

STT TEN THIET BI PVT | SL
| Thiét bi dau cudi
HNTH
1 | Bj Codec Chiée |1
D0 phan giai video > 4K
Béng thong( H.323 N
hoic SIP) = 6 Mbp

Chuan video

H.264 AVC; H.264 High Profile;
H.265; H.264 SVC; H.263; RTV;
H.263 video error concealment;
H.264 video error concealment

Chia sé noi dung

Apple AirPlay; Miracast; Digital
Whiteboarding

Cong két noi

2 USB Type-A

> 1 HDMI-in 2.0

> 1 line in

> 1 line out

> 2 HDMI-out 2.0 (video)

> 1 PoE+ 802.3at-class 4 LAN RIJ-
45

Tinh nang am thanh

Tu dong diéu khién khuéch dai, tu
dong giam nhiéu, khir vang tiéng,
NoiseBlockAl, Acoustic Fence

Chuén Am thanh

Siren 22, G.719 (M- Mode), Siren
14, G.722.1 Annex C, G.722,
G.722.1, G.711, G.728, G.729A

Tinh nang mang

H{ trg IPv4, IPV6, Auto-MDIX,
cong ngh¢ khoi phuc goéi tin bi mat
(LPR)

Tuan thu tiéu chuan

CB; FCC; IC; RCM; VCCI,
UL/CSA; CE; WEEE; UKCA;
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STT TEN THIET BI PVT | SL
MIC
2 Camera HNTH Chiée |1
Loai camera MPTZ (Motorized pan, tilt, zoom)
Do phan giai > 4K UHD (3840 x 2160)
Go6c nhin (dFoV) >78.1°
Tong s6 diém anh >2x 8§ MP
Zoom quang > 12x
Cong két nbi > 1 USB-B
> 1 RJ-45 (10/100/1000 Mbps)
Ethernet
Cong nghé thong Group framing, Presenter Tracking,
minh DirectorAl
3 Micro da hudéng Cai 1
Dép tng tan sd 80 Hz to 20 kHz
b nhay -40 dB (V/Pa)
Ty 1€ tin hi¢u trén
tibng 51 (SNR) >70dB
SPL tdi da >90 dB
4 | Day HDMI 15m Chiée |1
Tuan thu HDMI 2.0b, HDCP 2.2
Béng thong > 18Gbps
Do phan giai > 4K @60Hz, 4:4:4
Chiéu dai >15m
. . DTS-HD Master Audio- Dolb
Dinh dang 4m thanh TrueHD- Dolby Atmos d
Do sdu mau > 16 bits/ kénh
Tinh ning - AH(:) tro giam nhiéu tin hiéu khong
day
- HO tro 32 kénh 4m thanh véi
ARC
- HO tro ty 1¢ khung hinh video goc
rong 21:9
- Cap dinh hudng co chipset hoat
dong tich hop
- Ty dong can bang
- Cho phép truyén video HDR, hd
trg 3D
Tiéu chuan UL Listed- CL3 Rated
Hé thong Am thanh
n phong hop
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STT TEN THIET BI PVT | SL
1 E:(_) diéu khién trung Chiée | 1
tam
Neudn dien 100 - 240 V AC, 50/60 Hz (su
& i dung bd chuyén doi nguon AC)

Cong suét tiéu thy 60 W hoic thap hon

Dép tuyén tan sb 100 Hz - 13 kHz

Do méo 0.5 % hodc thap hon

Ty 1¢ S/N 80 dB hoac hon (A-weighted)

Ned vio MIC -54’ dB*2, 600 Q, khong can

£ bing, gifc @ 6.3mm (2P)

LINE: -10 dB*2, 10 kQ, khong can
bang,giac © 6.3mm (2P); REC: -10

Ngo ra dB*2, 10 kQ, khong can bang,giac
RCA, mob-nd6; HEADPHONES:
gidc @ 3.5mm (3P: m6-no)

Ngo vao/ngd ra am 2

thanh USB 2.0, cong type-B

Dau ndi ngd vao/ngd | -10 dB*2, 10 kQ, khong can bang,

ra EQ Insert giac RCA

Dau ndi ngd vaongd | 4 jp#9 10 kQ, khong can bing,

ra két noi h¢ thong e RCA

hoi thao tryc tuyén: g

S6 luong két nbi may L1

chii tich/may dai biéy | o> it bi

S6 lugng két ndi bo .

diéu khién phu > bo
50 m (gitr by trung tdm va may chu
tich / may dai biéu & diém cubi cua

A ane L hé théng)(*3); 1 m (giita bo diéu

Chicu dai cdp t6i da khién trung tam va bo diéu khién
phu) (st dung cap co san cua bod
diéu khién phu)

S6 luong tdi da micro i ez

hoat dong ddng thor 2 may chu tich, 8 may dai bicu

Cong két ndi may A £,

chitich / dai bidu | Dou NOIRI4S X2

Cogg két n61 bd diéu Pau ndi RJ45

khién phy

2 | May chi tich Chiée |1
Nguon dién 24V DC

Cong sudt tiéu thu:

1.5 W hoac nho6 hon

Signal to Noise Ratio

65 dB hodc hon (A-weighted)
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STT TEN THIET BI PVT | SL

B giam sat }oa: 80,04 W,

Ngo ra: Tai nghe: gidc mini 83.5 mm
(3P:monaural) x 2

Ngo ra loa 75 dB SPL

Két nbi Diu cim RJ45 x 2

Hién thi LED H}gn thi nguon, hién thi kha nang
noi
Chure nang noi, chirc nang quyén

Chtrc nang uu tién khi néi, dicu chinh am
lugng cua tai nghe (x2)

Nhiét do hoat dong 0 °C téi +40 °C

q o < : ~

Do 4m hoat dong 90 %RH hodc nho hon (khong
ngung tu)
Vo: Nhua ABS, mau den, duoc son

Vit liéu mo; Ludi loa: V6 thép mau den,
duoc son mo

Kich thude 208.9 (R) x 71.3 (C) x 160.5 (S)
mm

Khbi lugng 880 g

3 | May dai biéu Chiéc |8
Nguon dién 24V DC

Cong suit tiéu thy

1.5 W hoac nhé hon

Signal to Noise Ratio

65 dB hodc hon (A-weighted)

B giam sat loa: 8 Q, 0.4 W

Ngo ra Tai nghe: gidc mini 3.5 mm
(3P:monaural) x 2

Ngo ra loa 75 dB SPL

Két ndi Déiu cam RJ45 x 2

LED hién thi H}§n thi nguon, hién thi kha nang
noi

Chire ndn Chtrc nang nodi, diéu chinh 4m

& lugng cua tai nghe (x2)
Nhiét do hoat dong 0 °C téi +40 °C
; P < - A

Po 4m hoat dong 90 %RH hodc nho hon (khong

ngung tu)

Vo: Nhua ABS, mau den, duoc son
mo

Vathicu Ludi loa: TAm thép mau den, dugc
son mo

Kich thudc 208.9 (R) x 71.3 (C) x 160.5 (S)
mm

Khdi lugng 875 g
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STT TEN THIET BI PVT | SL
4 Micro tiéu chuin Chiéc | 9
Loai micro bién dung
Hudng tinh Pon hudéng
Tré khang 1.4 kQ
Do nhay -37dB (1 kHz 0 dB =1 V/Pa)
LED hién thi gl(;en thi khi n6i (dang vong) mau
Dép tuyén tan sb 100 Hz - 13 kHz
Déu ndi ngd ra Loai XLR-3-12C
Nhiét @6 hoat dong 0 °C t61 +40 °C
) p = : ~
Do 4m hoat dong 90 %RH hodc nho hon (khong
ngung tu)
C6 ngdng: Thép khong gi, mau den
Vat liéu B0 phan khac: Nhuya ABS, mau
den
Chiéu dai 518 mm
Khbi lugng 110 g
5 Tang am lién Mixer Chiée |1

240W

-Nguon dién

220-240V/AC

-COng suat ra

>240W

-Cong suit tiéu thy

238(EN60065), 520W (voi AC tai
murc ra cong suat), 15A (voi nguon
DC tai murc ra cong suat)

-Dép tuyén tan sb

50-20.000 Hz (3dB)

Duéi 1% tai 1kHZ, 1/3 muc cong

-bo méo Z
suat
MIC 1-3: -60dB (0 dB=1V), 600,
can bang, kicu giac 6 ly.

-Ngb vao AUX 1,2: -20dB (0 dB=1V),
10k€2, khong cén bang, kiéu giac
RCA (giac hoa sen)

-Ngo ra:

+Paura loa Cén bang

+ Tré khang cao 42Q (100V), 21Q (70V)

+ Tré khang thap 4Q (31V)

+ Ngo ra cho ghi am

0dB (0 dB=1V), 600€2, khong cén
bang, kicu giac RCA (giac hoa sen)

-Diéu chinh am sac:

+Am trﬁm:

+10dB tai 100Hz

+ Am bong:

+10dB tai 10kHz
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STT TEN THIET BI PVT | SL
- Bdo hanh >12 thang
6 Loa hop 30W mau Chiée | 4
den
Loai v6 loa Phan xa 4m bass theo 2 chiéu
Cong suit 30 W
8Q
100 V line: 330 Q (30 W), 500 Q
(20 W), 670 Q (15 W), 1 kQ (10
Tro khang W), 2kQ (5 W)
70 V line: 170 (30 W), 250 Q
(20 W), 330 Q (15 W), 500 Q (10
W), 1kQ (5 W)
Cuong do am 90 dB (1 W, 1 m)
Dép tuyén tan sb 80 Hz - 20 kHz
Thanh phan loa I;Ic;a hinh nén + vom duong kinh 12
Day loa Day 2 s¢i voi duong kinh 6 mm
Nhiét do hoat dong -10 °C tdi +50 °C
Tiéu chuin chéng IPX4 (c6 thé lép dit theo chiéu
bui/nude ngang hoac chiéu dirng*)
Vo: nhya ABS, mau den
Vat liéu Luéi: luéi ma son tinh dién, mau
den
Kich thudc 196 (R) x 290 (C) x 150 (S) mm
Khéi lugng 2.5 kg (cho thiét bi)
7 Bé chéng ru Chiée |1
- S6 lwong dau vao: >2

- Két noi dau vao:

Female XLR and 1/4” TRS

- Kiéu dau vao:

Pién tir can bang / khong cin bang,
RF loc

- Tré khang dau vao

Can bang 50kQ, 25kQ két thuc

-Cap d¢ dau vao

X +20 dBu
dong
- CMRR > 40dB, typically >55dB @ 1kHz
-Sb diura >2

- Két nd1 dau ra:

Male XLR and 1/4” TRS

- Kiéu dau ra:

Dién tir can bang / khong can bang,
RF loc

- Tro khang daura: | Can> 120 Q, khong can> 60 Q
- PAu ra max +20 dBu
- Pién ap 100-240VAC 50/60 Hz
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STT TEN THIET BI PVT | SL
- Bdo hanh >12 thang
Micro khong day
8 cam tay (2 tay Bo 2
micro)
-Tl}énh phan san Micro khong day cam tay x 2, Bo
pham thu x 1
S5 Twong kénh: I?énh té} 16ikénh(phu thudc vao
tirng quoc gia)
-Tunable Frequencies | 25 kHz Steps
-Pilot Tone 32.768 kHz
-Do méo <1% @ 1kHz
. bong b kénh qua mat hong ngoai

-Chirc nang IR, qguéf kénh, hién thi pin o
-Phu kién B6 chuyén d6i ngudn AC x 1
-Vong kep micro x 2
Micro khong day:
- Loai micro bién dong vai cardioid
- Cong sut song RE | 10 mW
- Pap tuyén tan sb 80 - 15,000 Hz
;h?rgf NgoVaoam 1440 4B SPL (Lén nhit)
B thu khong day 2
kénh:

A Ngudn AC (bat budc sur dung bod
- Nguon dién chuyén doi sxc-Dc') e
- B§ nhay 10uV ¢ 45dBA S/N
- Squelch (SQ) Tone SQ, Carrier SQ and Noise SQ
-Pap tuyén tan sé: | 50 - 15,000Hz

9 B¢ phan phdi ngudn Chiée |1

dién

8 kénh chuyén d6i, 1 kénh khong

50 kénh: chuyén doi

Pau ra 220VAC, 10A mdi kénh
T’}\IO’I gian bat/tat 0.55-4s

kénh

Keét no1 diéu khién

RS-485 (két ndi tbi da 15 thiét bj)

Dau ra mo rong

ben DC 12V/400mA, DC
24V/1.5A, 220VAC

Cong suit tiéu thu

10kW tdi da

Hién thj dién ap AC
bang man hinh LED
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Co the cai dat do tré
BAT/TAT kénh dé
tranh qua tai

Ghi nhé trang thai
ON/OFF ty dong
phuc hdi khi tat
ngudn bét thuong

C6 thé diéu khién tir
xa thi€t bi khan cap
va cac thiét bi khac

10

Ta 10U

Chiéc

Kich thudc (mm)

Rong 600 x sau 600 x cao 545 + 45
(+ 45 1a kich thudc cua banh xe va
chan tang)

Vat liéu

Thép

11

Day loa 2x0.75

100

1.2.2.3. Yéu cdu ky thudt phong hoc thong minh
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Man hinh tuong HDMI [ﬂ D

tac 86inch Loa hop 30W
(100V), mau den

Micro cam tay
khong day UHF ca

Audio 0 OOOOoooc

Tang am lién I\/I|xer ’

240W A=
Bang truot ngang Bo thu khong day
216p 4 tdm UHF
i E |C——=—23 oo 0o - ]||l——
o Bo chdng ru Bo phan phdi
Micro camtay  B6 phan po ngudn dién = =
khong day UHF  nuéng diéc C 5000 Ta10U

So db két ndi hé théng phong hoc thong minh
Téng quan hé thong
Hé théng bao gom hai phan chinh:
+ Hé thong hinh anh trinh chiéu va twong tac
+ Hé thong am thanh va truyén dan tin hi¢u khong day
Céc thiét bi duoc két ndi nham phuc vu nhu cau trinh chiéu, thuyét trinh Yél tuong
tac da phuong tién, ddm bao am thanh ro rang, hinh dnh sac nét va kha nang di€u khién
linh hoat.
So' do nguyén Iy két noi (mé td logic)
A. Hé thong hinh dnh
Man hinh tuong tac 86 inch 1a trung tdm hién thi hinh anh va twong tac.
~ Man hinh dugc két ndi tryc tié'pqvc'ri may tinh (hodc laptop) qua céng HDMI/USB
de€ nhan tin hi€u hinh anh va di¢u khién cam tng.
Bang trugt ngang 2 16p 4 tAm duoc 1ap hai bén man hinh dé hd trg giang day/trinh
bay thu cong bang but viét.
B. H¢ thong am thanh
Micro c‘e‘im tay khong day UHF (2 chiéc) va micro dé ban do nhay cao (1 chiée) 1a
cac thiét bi dau vao am thanh, dung dé thu giong noi cia nguoi thuyét trinh.
Céc micro khong day sé& két ndi dén bo thu song khong ddy UHF (2 b9).
~ Tin hiéu tr b thu UHF va micro dé ban duoc dua vao Tang am lién Mixer 240W
dé tron, di€u chinh va khuéch dai am thanh.
~ Tin hi¢u am thanh sau khi khuéch dai dugc truyén dén loa hop 30W (4 chiée) dugc
gan trén twrong hodc tran dé phat ra am thanh téi1 nguoi nghe.
Bo chéng ru (feedback suppressor) dugc gin giita mixer va hé théng loa dé xtr Iy
va ngan hién tugng hu rit, ddm bdo adm thanh rd rang, khong bi nhiéu.
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C. Nguon di¢n va mang

Tat ca thiét bj dién tir (mixer, bd thu UHF, b chéng ra, man hinh twong tac...) déu
dugc cap nguon qua BY phan phdi ngudn dién, gitp quan ly va bao vé thiét bi khéi qua
tai dién.

Cac tl}ié't bi am thanh, mang va hién thi c¢6 thé dugc lip gon gang trong Tu rack
10U, vira dé bao v¢ thiét bi, vira tao su chuyén nghiép.

B¢ phat Wi-Fi cung cap két ndi mang khong day cho man hinh tuong tac hodc thiét
bi trinh chiéu (néu cd), gitp chia sé ndi dung, truy cap internet va dieéu khién tur xa.

Nguyén Iy hoat dpng tong thé

Ngudi str dung noi vao micro (khdng day hoic dé ban).

Tin hiéu am thanh duogc truyén vé bd thu UHF hodc mixer.

Mixer xir 1y va khuéch dai tin hiéu am thanh, giri t6i loa dé phat ra.

Nguoi ding twong tac truc tiép trén man hinh (ghi chi, trinh chiéu, viét bang).

Noi dung hién thj c6 thé duoc chia sé qua Wi-Fi néu can.

STT Tén thiét bi PVT
Man hinh twong tac (s
! 86inch Cai 1
Do phan giai >4K (3840 x 2160)
Loai dén nén LED nén tryc tiép (DLED)
Ty I¢ khung hinh 16:9
Do tuwong phan >4000:1
Mau séc hién thi 10 Bit
D0 sang >450 nits
Tl?u c}luan chat lugng bac A
man hinh:
Go6c nhin: >178° (H/V)
Thi sai: 0, man hinh cuong luc d¢ cung 9H,

d6 day t6i da 3mm

Tan sb quét: >60Hz

Heé théng tuong tac

Cong nghé cam tng Héng ngoai da diém

S6 diém cham 1én t6i 40 diém (ty hé diéu hanh)

Bt (ngoi kép thu dong), 2 dau, 2

Cong cu viet \ < . N
mau hodc ngén tay, cur chi

Thoi gian phan hdi <5ms

Do chinh x4c diém cham | +1.5mm hodc thép hon

Loa 20-watt: x2 Loa stereo (tich

Loa hop sin) hoic cao hon
. Android 13.0 (CPU: A55x4; GPU:
H¢ diéu hanh tich hop Mali-G52 MP2; RAM: 8G, ROM:
64G)
He didu hanh h3 tro Windows 11/

Windows10/Windows8/Windows7/
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WindowsXP/
Android/Linux/Mac OS X/Chrome

Cong ket noi

Ngbd vao HDMI x 3 cong (Up to
4K@60Hz, HDCP 2.1, CEC,
ARC(HDMI 1)), Ngd ra HDMI x 1
cong (Up to 4K@60Hz); USB 2.0 x
1 cong, USB 3.0 x 4 cong, USB
Type-C x 1 cdng; Ngd cam tng x
2 cong, Ngb vao VGA x | cong;
Ngo vao am thanh x 1 cong,ngd ra
am thanh x 1 cong; SPDIF x 1
cong, RS232 x 1, RJ45 x 2 cong.

D¢ day cua panel

Thiét ké mong, t6i da day 100mm

Ti€u chuan chong bui

IP5X

Bluetooth

5.2

Wifi

Wi-Fi 6 supported
802.11ac/b/g/n/a/ax, 2.4GHz/5GHz

Nguon dién vao

100V-240V~50Hz/60Hz 4.0A

Bang trwgt ngang 2 16p
4 tam

Cai

Heé théng trugt gdm 2
thanh ray

1 ray trén va 1 ray dudi dugc lam
bang hop kim nhém duc nguyén
khéi day 1mm duoc son tinh dién
san mau ghi xdm

Kich thudce hé khung treo

i 4,0x 1,21 (m)
Kich thudc tong the 39,6 x 26,4 x Imm
khung nhom

Chiéu day tong thé cua
bang

70mm, gdbm 2 16p bang

+Lop 1

2 bang tir Han Qudc mit in chim
tén nhan hiéu mau xanh, kich thudc
1000 x1200 mm gin ¢d dinh 2 dau
ray truot.

Khung nhom béang kich thudc (39,6
x 26,4 x 1) mm.

Hau bang day 20mm dugc gia
cudng chiu luc béi 2 16p cbt: cdt
nhya RIGID PVC chiu nuéc day 5
ly + cbt nhyra RIGID PVC chiu
nuoc day 15 ly c6 sap ngam gitra
céc tAm
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2 bang tir Han Qudc mau xanh, ¢6
tur tinh, c6 dong ké mo 5 x 5 cm (
cho THPT, THCS) va c6 ké 4 oly,
T+ Lép 2 in san, ly 2 x 2cm kich thuée 1000
x 1200 mm truot trén ray.
Khung nhom bang son tinh dién
san chéng xudc mau ghi xam kich
i thude (39,6 x 26,4 x 1) mm.
Téang 4m lién Mixer <
3 240w Chiéc
-Nguén dién 220-240V/AC
-Cong suat ra >240W
, 238(EN60065), 520W (voi AC tai
-Cong suat tiéu thu muc ra cong suat), 15A (véi nguon
DC tai muc ra cong suit)
-Dép tuyén tan sb 50-20.000 Hz (3dB)
A Duéi 1% tai 1kHZ, 1/3 muc cong
-bd méo 9
suat
MIC 1-3:-60dB (0 dB=1V), 600€2,
can bang, kiéu giic 6 ly.
-Ngo vao AUX 1,2: -20dB (0 dB=1V), 10k,
khong can bang, kiéu gidc RCA
(gidc hoa sen)
-Ng0 ra:
+Paura loa Can bang
+ Tro khang cao 42Q (100V), 21Q (70V)
+ Tro khang thap 4Q (31V)
~ A 0dB (0 dB=1V), 600€2, khong can
* Ngd ra cho ghi am béngf kiéu giéc)RCA (gidc hfa sen)
-Diéu chinh 4m sic:
+ Am trAm: +10dB tai 100Hz
+ Am béng; +10dB tai 10kHz
- Bao hanh >12 thang
4 L({a hop 30W (100V), Chiée
mau den
Vo Loai phan xa 4m tram

Cong suit

>30 W (tréd khang cao)

Cong suit dap tng

Continuos pink noise: 50 W (tr&
khéng thap)

Continuos program: 150 W (tr¢
khéng thap)

Tré khang

8 Q

100 V line: 330 Q (30 W), 1 kQ (10
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W),33kQ 3 W), 10kQ (1 W)
70 V line: 170 Q (30 W), 330 Q (15
W), 1 kQ (5W),3.3kQ(1.5W),
10 kQ (0.5 W)
Cuomg do m 90 dB (1 W, 1 m) lap dit trong 1/2
truong am ty do
Pép tuyén tin sb 80 Hz - 20 kHz, -10 dB lap dat
trong 1/2 trudng am tu do
Tan s6 cat 2 kHz
Goc hudng tinh Ngang: 110° , Doc: 100°
Tan s thap: loa hinh nén 13 cm
Thanh phan loa Tan sb cao: loa dang cu cin bang
25 mm
Ngo vao Cau 4n
Vo: nhua HIPS mau den
Mt luéi: thép chdng gi mau den
Vat liéu Gia néi, treo tuong: thép t1.6 mau
den
Gia treo: nhom duc mau den
Kich thudc 162 (R) x 250 (C) x 161 (S) mm
Micro cam tay khon <X
5 diy UHF y g Chiec
Kiéu Micro Micro tu dién don hudng
K thuat diéu ché Diéu ché tan sd
Dii tin s6 576 - 937.5 MHz*, UHF
X1 64 kénh (& cac quoc gia khac nhau
S6 kenh thi sd luggng kércllh sé Ehéc nhau)
Cong su A séng mang RF N}lé hon 50 mW (Mac dinh ban
dau 10 mW ERP)
Tén s6 32.768 kHz
Mach dao dong Mach vong khoa pha kin PLL
Ngé vao tbi da 126 dB SPL
Maximum Deviation +40 kHz
Dap tuyén tan sb 100 Hz - 15 kHz
Do 16n ngd vao 95 dB tr¢ 1én (vé1 WT-5800)
Pin P.in sac WB-2000~ (tuy chon) hoac
pin kho AA alkaline
Khoang 13 gi¢ (Khi dung pin sac
Thot lugng sir dung pin WB_? 000) ~ — -
i : Khoang 10 gio (Khi dung pin
alkaline)
6 B§ thu khong day UHF Chiéc
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Nguén dién IZ%ué)él ;%S) (str dung bo chuyén doi
Cong suat tidu thy 200 mA (12 V DC)

Dai tan s thu 576 - 937.5 MHz (*2), UHF

S6 kénh >64 kénh

Hé théng nhan Doi tan kép

Ngb vio tron -20 dB, 10 k€, khong can béng,
giac 6 ly

PAu vao ang ten 75 Q, BNC (ngudn phantom 'cho
ang ten), 9 V DC, 30 mA (t6i da)
90 dB hodc hon, tin hiéu trén nhiéu

D6 nhay thu S/N (dau vao 20 dBuV, do léch 40
kHz)

Do nhay Squelch 16 — 40 dBuV c6 thé diéu chinh

Tén 56 4m 32.768 kHz

Ty s6 tin hiéu trén nhiéu 110 dB hodc hon (A-weight, ngo ra

S/N khéng can bing)

D0 méo am 1% hodc nhé hon (dién hinh)

Dap tuyén tan s6 100 Hz - 15 kHz, +3 dB

Nhiét d6 hoat dong -10 °C t61 +50 °C

D6 4m 31?) % dén 85 %RH (khong ngung

Micro dé ban/ dé buc dd

7 nhay cao loai tu dién dai chiéc

18 inch

Micro d¢ ban/ dé buc do

nhay cao loai tu dién dai

18 inch

Loai dau ndi: XLR 3 chan

Dap tmg tan sd <50 - >20.000 Hz

Trfr khang, can bang Z 2000

thap

Dién 4p mach ho: 5,6mV/Pascal

Yéu cau vé dién ning 12-52VDC

x Omni, Cardioid, S-cardioid & H-

Mau cuc ..

cardioid
8 B§ chong ri Chiéc

- SO Iwong dau vao:

>2

- Két noi dau vao:

Female XLR and 1/4” TRS

- Kiéu dau vao:

Dién tir can bang / khong can bang,
RF loc

- Trd khang dau vao

Can bang 50kQ, 25kQ két thuc

-Cép d6 dau vao dong

+20 dBu
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- CMRR > 40dB, typically >55dB @ 1kHz
-S6 daura >2
- Két ndi dau ra: Male XLR and 1/4” TRS
_Kiéu diu ra: bién tur can bang / khdng can bang,
RF loc
- Trd khang dau ra: Can> 120 Q, khong can> 60 Q
- Pau ra max +20 dBu
- bi¢n 4p 100-240VAC 50/60 Hz
9 B6 phan phdi ngudn dién Chiéc
Sé kénh >8 kinh c}myen doi, 1 kénh khong
chuyén doi
Déu ra 220VAC, 10A mdi kénh
Thoi gian bat/tit kénh 0,5s-4s
Két ndi diéu khién RS-485 (két ndi ti da 15 thiét bi)
DAu ra mé ron bén DC 12V/400mA, DC
" s 24V/1.5A, 220VAC
Cong suit tiéu thu 10kW tdi da
10 | Ta 10U Chiée
Rong 600 x sau 600 x cao 545 + 45
Kich thudce (+ 45 1a kich thudc cuia banh xe va
chan tang)
Vit liéu Thép
R o Cénh trude: Dang ludi t6 ong
Kiéu ding Mau sic: Den mo
DAy loa chong nhiéu
o 1,5mm2 m 100
12 | Day tin hiéu 2x0,22mm2 m 50
13 | Cap mang cat6 m 400
Mang gen bao vé day
14 mang 30x14 m 350
Mang gen truc chinh
15| 6oxdo m | 30
16 | By phat wifi Chiée | 1
17 O mang LAN doi(hat, Chibe 1

nhéan, dé...)

1.2.2.4. Yéu cdu ky thudt hé thong mang va camera gidam sdt
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So dd két ndi hé thépg camera 7

Toan bg tin hi€u cua camera dugc noi téi dau ghi hinh va hién thi trén man
hinh quan sat.

*, Quan sdt hinh dnh truc tiép

Tai mdi man hinh luén hién thi déng thoi hinh anh cua 26 camera, khi can
quan sat tap trung tai mot vi tri nao, thi nguoi quan 1y chi viée lya chon (béng
tay, chudt) cac ché d6 c6 sin. Hinh anh tai trung tdm c6 thé duoc truyén ra phong
bao vé dé dam bao an ninh t6t nhat cho viéc gidm sat.

*, Diéu khién hé thong

Ngudi quan 1y c6 thé giam sat, didu khién hé thdng tai phong trung tim
hoac qua mang LAN, Internet.

Nguoi quan 1y c6 thé diéu khién cac camera quay, quét, zoom bang ban diéu
khién.

*, Lwu trit hinh anh

Dir liéu hinh anh cua camera duoc luu lai trong dau ghi hinh.

Pau ghi hinh dit dugc toc d9, thoi gian ghi cho timg camera.

Pau ghi hinh c6 04 ché do Iya chon dé ghi: theo chuyén dong, dit ghi theo
thoi gian, ghi lién tuc 24/24 gio.

Khi 6 ctng luu trir trong cac dau ghi day thi hé thong tr dong xo04 di va ghi
de 1én.

*. Xem lgi hinh anh
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Khi can xem lai hinh anh cua camera nao hodc toan bd thi nguoi quan ly

chon ché do xem lai ciia dau ghi (bang tay, chudt, diéu khién tir xa).

C6 thé chon thoi gian xem lai chinh x4c theo: phut, gio, ngay, thang, nam.

*, Giam sdt tir xa qua mang Internet

Hé thong két ndi dugce v6i mang Internet dé giam sat tir xa. Khi d6 nguoi

quan 1y co thé giam sat bat ctr luc ndo, & bat ky dau trén thé gidi (bang mot tén

mién c6 password bado mat).

Tai ddy ngudi quan 1y c6 thé diéu khién hé thng va xem lai dugc cac dit

liéu da ghi lai trude do.

STT Tén thiét bi bVT SL
I Hé théng Camera giam
sat
1 Camera ban ciu 4MP Chiéc 32

Camera

Cam bién hinh anh

1/3" quét lién tuc CMOS

Do phan giai toi da

>2560 x 1440

Thoi gian man trap

1/3 s t¢1 1/100,000 s

D¢ sang to1 thieu

Color: 0.005 Lux @ (F1.6, AGC
ON), B/W: 0 Lux voi IR

Ngay va dém B0 loc cat IR
Ong kinh
Loai éng Kinh Ong kinh tiéu cy co dinh, tuy

chon 2.8 va 4 mm

b6 dai tiéu cy va FOV

2,8 mm, FOV ngang 98°, FOV
doc 54°, FOV chéo 114°
4 mm, FOV ngang 78°, FOV
doc 42°, FOV chéo 93°

Khéu d6

F1.6

Do chiu sang

Loai dén bo sung

IR, Anh sang tring

Pham vi dén b6 sung

Khodng cach IR Lén den 30 m

Video
Ludng chinh:

. H.265+/H.265/H.264+/H.264,

Nén video A
Luong phu:
H.265/H.264/MJPEG

Téc d6 Bit Video 32 Kbps t6i 8 Mbps

Am thanh

Loai am thanh

Am thanh don sic

Loc tiéng 6n moi truong

Co

Mang
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TCP/IP, ICMP, DHCP, DNS,

Giao thirc HTTP, RTP, RTSP, NTP,
IGMP, IPv6, UDP, QoS, FTP,
SMTP

Anh

Dai dong rong (WDR) 120 dB

SNR >52dB

Su kién

Su kién co ban PlAlét hié’n chuyén dong, bao
dong pha hoai video

Téng quan
12 VDC + 25%, 0,5 A, toi da 6

. W, phich cim dién dong truc @

Ngudn 5,5 mm, bao v€ phan cuc nguoc,
PoE: IEEE 802.3af, Lop 3, toi
da7,5W

Camera than tru tron <X

2| e : g Chiée |38

Camera

Cam bién hinh anh 1/3" quét lién tuc CMOS

Do phan giai tdi da >2560 x 1440

Thoi gian man trap

1/3 s t¢1 1/100,000 s

D0 sang toi thiéu

Color: 0.005 Lux @ (F1.6, AGC
ON), B/W: 0 Lux voi IR

Ngay va dém Bo loc cét IR
Ong kinh
Loai éng kinh Ong kinh ti€u cy c6 dinh, tuy

chon 2.8 va 4 mm

Do dai tiéu cy va FOV

2,8 mm, FOV ngang 98°, FOV
doc 54°, FOV chéo 114°
4 mm, FOV ngang 78°, FOV
doc 42°, FOV chéo 93°

Khéu d6

F1.6

Do chiéu sang

Loai dén bo sung

IR, Anh séng trang

Pham vi dén bd

SUNG | ; A 44

Khoang cach IR Lénden 30 m

Video
Ludng chinh:

(. H.265+/H.265/H.264+/H.264,

Nén video A
Luong phu:
H.265/H.264/MJPEG

Téc d6 Bit Video 32 Kbps tdi 8 Mbps
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Am thanh
Loai am thanh Am thanh don séc
Loc tiéng 6n mdi trudng Co
Mang
TCP/IP, ICMP, DHCP, DNS,
Giao thite HTTP, RTP, RTSP, NTP,
IGMP, IPv6, UDP, QoS, FTP,
SMTP
Anh
Dai dong rong (WDR) 120 dB
SNR >52dB
Su kién
. \ Phat hién chuyén dong, bao
Su kign co ban dong ph:;i hoai V}i]deo e
Téng quan
12 VDC =+ 25%, 0,4 A, t6i da 5
. W, phich cam dién dong truc O
Ngudn 5,5 mm, bao v€ phan cuc nguoc,
PoE: IEEE 802.3af, Lop 3, toi
da65W
Bao vé IP67: IEC 60529-2013
Camera than tru Ngoai iy
3| i aMp '8 Chiée | 20
Camera
Cam bién hinh anh 1/3" quét lién tuc CMOS
Do phan giai toi da >2560 x 1440

Thoi gian man trap

1/3 s té1 1/100,000 s

D0 sang toi thiéu

Color: 0.005 Lux @ (F1.6, AGC
ON), B/W: 0 Lux voi IR

Ngay va dém Bo loc cét IR
Ong kinh
Loai 6ng Kinh Ong kinh tiéu cy co dinh, tuy

chon 2.8 va 4 mm

Do dai tiéu cy va FOV

2,8 mm, FOV ngang 98°, FOV
doc 54°, FOV chéo 114°
4 mm, FOV ngang 78°, FOV
doc 42°, FOV chéo 93°

Khau do

F1.6

Do chiu sang

Loai dén bo sung

IR, Anh séng trang

Pham vi dén b
Khoang cach IR

sung

Lén dén 30 m

Video
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Ludng chinh:
- H.265+/H.265/H.264+/H.264,

Nén video A
Luong phu:
H.265/H.264/MJPEG

Téc d6 Bit Video 32 Kbps t6i 8 Mbps

Am thanh

Loai am thanh Am thanh don séc

Loc tiéng 6n mdi trudng Co

Mang
TCP/IP, ICMP, DHCP, DNS,

Giao thite HTTP, RTP, RTSP, NTP,
IGMP, IPv6, UDP, QoS, FTP,
SMTP

Anh

Dai dong rong (WDR) 120 dB

SNR >52dB

Su kién

Su kién co ban PlAlét hié’n chuyén dong, bao
dong pha hoai video

Tong quan
12 VDC =+ 25%, 0,4 A, t6i da 5

. W, phich cam dién dong truc O

Ngudn 5,5 mm, bao v€ phan cuc nguoc,
PoE: IEEE 802.3af, Lop 3, toi
da65W

Bao vé IP67: IEC 60529-2013

4 Camera quay quét 2MP Chiéc 1

Camera

Cam bién hinh anh 1/2.8" quét lién tuc CMOS

Do phan giai tdi da >1920 x 1080

D0 sang toi thiéu

Color: 0.005 Lux @ (F1.6, AGC
ON), B/W: 0.001 Lux@(F1.6,
AGC ON), 0 Lux voi IR

Tdc do man trap

1/1 s to 1/30000 s

Zoom >32x quang hoc, 16x k§ thuét s6
Ong kinh

Tiéu cu 4.8 mm td1 153 mm

Téc d6 thu phong Xép xi 4.8 s

Truong nhin ngang: 50,8° dén
2,6° (tele rong),

Trudng nhin doc: 29,4° dén 1,5°
(tele rong), Truong nhin chéo:
57,4° dén 3° (tele rong)
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FOV
Khau d6 Téi daF1.6
Lay nét ty dong Tu dong, ban ty dong, thu cong

Do chiu sang

Loai dén b sung IR

Pham vi dén bd sun A X

Khbéng cach IR ®| Len dén 200 m

PTZ

Pham vi di chuyén (Pan) | 360°

Pham vi di chuyén (Tilt) -15°t0 90° (Tu dong lat)

Video
Ludng chinh:
H.265+/H.265/H.264+/H.264

o Ludng phu:

Nén video H.26§/II31.264/MJPEG
Luong thu 3:
H.265/H.264/MJPEG

Téc d6 Bit 32 kbps toi 16384 kbps

Mang

Luu trir mang

NAS (NFS, SMB/CIFS), tu
dong bo sung mang (ANR)

IPv4/IPv6, HTTP, HTTPS,
802.1x, QoS, FTP, SMTP,
UPnP, SNMP, DNS, DDNS,
NTP, RTSP,

Giao thire RTCP, RTP, TCP/IP, UDP,
IGMP, ICMP, DHCP, PPPoE,
Bonjour, Websocket,
Websockets
Giao dién
. n 1 RJ45 10M/100M cong
Giao di¢n internet Ethernet tu thich ing

Su kién

Su kién co ban

Phat hién chuyén dong, bao
dong pha hoai video

Phat hién vugt qua ranh gidi,
phat hién xam nhap, phat hién

Su kién thong minh xam nhap khu vuyc, phat hién
thoat khdi khu vuc
Tong quan
; 24 VAC, toi da 42 W
Ngudn

Hi-PoE
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. -30 °C to 65 °C (-22 °F to 149
biéu ki¢n hoat dong °F). b6 am 90% tré xudng
(khong ngung tu)
Pau ghi 32 kénh kém o0 iy
S cung %OTB Chiéc 3
Video va Am thanh
Dau vao video >32 kénh
Bang thong vao >256 Mbps
Bang thong ra >160 Mbps
1-ch, 4K (3840 x 2160)/30 Hz,
2K (2560 x 1440)/60 Hz, 1920
x 1080/60 Hz, 1600 x
1-ch, 4K (3840 x 2160)/30 Hz,
2K (2560 x 1440)/60 Hz, 1920
A x 1080/60 Hz, 1600 x
Dau ra HDMI 1200/60 Hz, 1280 x 1024/60
Hz, 1280 x 720/60 Hz, 1024 x
768/60 Hz
‘ 1-ch, 1920 x 1080/60 Hz, 1280
baura VGA x 1024/60 Hz, 1280 x 720/60

Hz

PAiu ra Am thanh

1 kénh, RCA (2.0 Vp-p, 1 KQ,
st dung dau vao am thanh)

Am thanh hai chiéu

1 kénh, RCA (Tuyén tinh, 1
KQ)

Giai ma

Dinh dang gidi ma H.265/H.265+/H.264+/H.264
12 MP/8 MP/6 MP/5 MP/4

A e MP/3

Do phan giai ghi hinh MP/1080p/UXGA/720p/VGA/
4CIF/DCIF/2CIF/CIF/QCIF

Mang

Két ndi tir xa 128

AP ONVIF (profile S/G); SDK;

ISAPI

Trinh duyét twong thich

IE11, Chrome V57, Firefox
V52, Safari V12, Edge V89
hodc phién ban cao hon

Giao thirc mang

TCP/IP, DHCP, IPv4, IPv6,
DNS, DDNS, NTP, RTSP,
SADP, SMTP, SNMP, NFS,
1SCSI, ISUP,UPnP™, HTTP,
HTTPS
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Giao dién mang I‘RJ -45 10/100/1000 Mbps giao
j i dién Ethernet tu thich Uing
Giao dién phu
SATA 2 SATA
Dung luong 3;%11 (E?D})O TB dung lugng cho
i o Bang diéu khién phia truge: 1 x
Cong USB két no1 USB 2.0; Bang diéu khién phia
sau: 1 x USB 2.0

Téng quan
Ngudn cung cap 12VDC,33 A
Ti€u thy <15 W (without HDD)
Nhiét 4o hoat dong tS(;ill(; 1°OCF)t01 235 "0 U4 F
D6 am hoat dong <10% t6i >90%
O cling
50 lugng 6 cimg HDD cung | ., ¢ ypp 1913
cap kém theo i _
B0 may vi tinh diéu khién R

6 hé thél)l’g Camera Bo 3
Case may tinh Chiéc 1
CPU: >Intel Core 15 13400
RAM: >16GB
Main: B760 hoac twong duong
O clng: >512GB SSD
Man hinh may tinh Chiéc 1
Kich thudc: >21 inch
Do phan giai: >1920 x 1080
TAm nén IPS
Bo may vi tinh ciu hinh

7 cao di€u khién hé thong Bo 1
Camera
Case may tinh Chiéc 1
B0 vi xtr ly >Intel® Core 17 14700
B6 nthé Ram >16GB DDRS, 4400MT/s (x4

i slot - Up to 128GB)
Dung lugng 6 cling >2TB HDD + 256GB SSD
Card d hoa NVIDIA® T400 4GB hoac
tuong duong

Man hinh may tinh Chiéc 1
Kich thuoc >27inch
Do phan giai >1920 x 1080
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Cong nghé tim nén VA
Tan s6 quét >75Hz

g | Phan mém window bin |\ o 11 Home 64Bit Licens |,
quyeén e
Man hinh giam sat
Camera 75" + kém gia <X

? giao trwong + DAy HDI%/II Chiéc 1
10m
Kich thudc man hinh >75 inch
Do phén giai man hinh >4K Ultra HD (3,840 x 2,160)
Téng cong suat loa >20W
Gid treo man hinh gan | .,
frong Co
Day HDMI 10m Co
Man hinh giam sat

10 | camera 55"+ kém gia giao Chiéc 3
treong + Day HDMI 10m
Kich thudc man hinh >55 inch
Do phan giai man hinh >4K Ultra HD (3,840 x 2,160)
Téng cong suit loa >20W
Gia treo man hinh gin| .,

\ Co

tuong
Day HDMI 10m Co
Néng cap hé thong Mang

II | va vat tw phu kién lip dit
Camera

1 Core Switch 24 port Chiéc 1

Cong giao tiép ¢ dinh

Coéng 1GE/2.5GE/10GE SFP+
>20

Cong 10GE/25GE SFP28 > 4
Cong 40GE > 2

Module

Hb tro 2 khe cdm ngudn, cim
nong
HO trg 2 quat

Giam sat nguon

Giam sat trang thai ngudn

Cénh bao khi ngudn 16
Giam sat quat Canh béo toc do quat
Dung luong chuyén mach | >760 Gbps
Téc d6 forward géi tin > 570 Mpps
Kich thudc bang dia chi
MAC g ¢ 32.768
S6 lwgng VLANS tbi da > 4K
Jumbo Frame Max 9216
Chuyén mach Ethernet HO trg Voice VLAN
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HG tro basic QinQ
H6 tro STP, MSTP, RSTP
Ho tro ERPS (G.8032)
H6 tro LLDP/LLDP-MED
H6 tro IEEE 802.3ad Link
Aggregation Control Protocol
(LACP)
H6 tro DHCP Server. DHCP
client, DHCP relay
Dich vu IP Hb trg DHCP Snooping
HO trog Neighbor Discovery
(ND) va ND snooping
Hé trg RIP, RIPng, OSPFv2,
Dinh tuyén IP OSPFv3, BGP, BGP4+, IS-
- ISv4, IS-ISv6
Ho trg IPv4 va IPv6 VRF, PBR
H6 tro IGMP v1/v2/v3
H6 tro PIM-DM, PIM-SM,
PIM-SSM
Multicast Ho trg PIM-SMv6 and PIM-
SSM v6
H6 trg MLD v1/v2
H6 tro MSDP
) Ho tro gop chong Switch (VSU
Stacking Virtual 'spwitchiig Unit) (
H6 trg Standard IP ACLs,
Extende IP ACLs, Extended
MAC ACLs
HO trg ACL redirection
HJ trg Port traffic rate limiting
ACL va QoS H6 tro 802.1p/DSCP/phan loai
luu lvong ToS véi 8 hang doi uu
tién trén 1 giao dién
HO tro quan 1y nghén: RR, SP,
WRR, DRR, WFQ, SP+WRR,
SP+DRR va SP+WFQ
H6 tro RADIUS va TACACS+
H6 trg SSHv1, SSHv2
HO trg Port Isolation va Port
Bédo mat Security

HO6 tro Chinh sach bao vé CPU
(CPP) va Chinh sach bao vé nén
tang mang (NFPP)
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Tin cay

H? trg giao thic REUP, RLDP,
DLDP

HO trg IPv4 VRRP v2/v3 and
IPv6 VRRP

HO trg BED

H trg Hot swapping of power
modules and cables

3-level fan speed adjustment
Fan fault alarm

NMS and Maintenance

H6 tro SPAN,
ERSPAN

RSPAN,

HO trg NTP, SNTP

HO tro sFlow

H6 trg RMON (1, 2, 3, 9)

HO tro NETCONF

H tro giao thic CWMP (TR-
069)

H6 trg tinh ning SON

HO trg SNMPv1, v2¢, v3

Quan Iy

CLI, Web management

HO trg quan 1y qua Cloud

Nhiét do hoat dong

0°C~50°C

bo am hoat dong

10% to 90% RH

ESD

Tiép xGc ESD/Phéng dién
khong khi: 6kV/8kVKha nang
tiép xtic ESD/Phéng dién khong
khi: 8 kV/15kV

Chéng sét

Cong  MGMT: 4 kv
Cong dich vu: 10 kV

Lo6p phu bao vé

HJ{ trg 16p phu bao vé cac thanh
phan chinh

Quy dinh an toan

IEC 62368-1

Quy dinh EMC

EN 300386, EN 55032 Class A,
EN 55035,
EN IEC 61000-3-2, EN 61000-
3-3, EN 61000-4-2, EN 61000-
4-3, EN 61000-4-4, EN 61000-
4-5, EN 61000-4-6, EN 61000-
4-11

Ngudn

Chiéc

Dién ap dau vao

AC input: 100 V AC to 240 V
AC; 50 Hz to 60 Hz
HVDC input: 240 V DC
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‘ ’ AC input: 90 V AC to 290 V
Dién &p dau vao toi da AC; 47 Hz to 63 HzHVDC
input: 192 V DC to 288 V DC
Dong dau vao téi da 3A
Dong ro diu vao <3.5mA
Dién ap dau ra 12V
Dong dau ra tdi da 125 A
Cong suat dau ra toi da 150 W
Nhiét do hoat dong -10°C to +55°C (14°F to 131°F)
Po 4m 5% to 95% (non-condensing)
2 | Switch 24 cong Chiée | 9

Cong giao tiép ¢ dinh

>24 x 100M/1000M BASE-T
ports
>4 x 1GE/10GE SFP+ ports

Dung luong chuyén mach

>128 Gbps

Téc a6 forward gbi tin >96 Mpps

Kich thudoc bang dia chi

MAC & ¢ 16 000

RAM >1 GB

Flash Memory >512 MB

S6 lugng VLANS tbi da > 4K

Jumbo Frame Max 9216

fan module / power module | no fan/ 1 x fixed power module
HO trg Voice VLAN

Chuyén mach

HG tro QinQ, Selective QinQ

HO6 trg STP, MSTP, RSTP

H6 tro ERPS (G.8032)

H6 tro LLDP/LLDP-MED

HO tro IEEE 802.3ad Link
Aggregation Control Protocol
(LACP)

Dich vu IP

HO trg DHCP Server , DHCP
relay

Ho trg DHCP Snooping

Dinh tuyén

Hé trg RIP, RIPng, OSPFv2,
OSPFv3

Hb trg IPv4 va IPv6 VRF, PBR

Multicast

H6 tro IGMP v1/v2/v3

H6 tr¢ PIM-DM, PIM-SM,
PIM-SSM

H6 trg PIM-SMv6 and PIM-
SSM v6

HO trg MLD v1/v2
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HO trg MSDP

Stacking

HO trg gdp chong Switch (VSU
- Virtual Switching Unit)

ACL va QoS

H6 tro Standard IP ACLs,
Extende IP ACLs, Extended
MAC ACLs

HO tro ACL redirection

HO trg Port traffic rate limiting

Hb trg 802.1p/DSCP/phan loai
luu lvong ToS véi 8 hang doi uu
tién trén 1 giao dién

HO tro quan 1y nghén: RR, SP,
WRR, DRR, WFQ, SP+WRR,
SP+DRR va SP+WFQ

Bao mat

HO6 trg RADIUS va TACACS+

HO6 trg SSHv1, SSHv2

HO trg Port Isolation va Port
Security

HO6 tro Chinh sach bao vé CPU
(CPP) va Chinh sach bao v¢ nén
tang mang (NFPP)

Do tin cay

Hb trg giao thic REUP, RLDP,
DLDP

HO trg IPv4 VRRP v2/v3 and
IPv6 VRRP

Ho6 trg BFD

Fan speed adjustment
Fan fault alarm

HO tro SPAN, RSPAN,
ERSPAN

HO trg NTP, SNTP

HO tro sFlow

NMS H5 tro RMON (1, 2, 3, 9)
H6 trg CWMP (TR-069)
Ho tro NETCONF
HO trg SNMPv1, v2¢, v3
hd trg PoE None
CLI, Web management, Cloud
and app management, telnet
Quan ly Ho tro tinh ning mang tu td
chuc SON (Self organizing
network)
Nhiét do hoat dong 0°C~45°C
D6 am hoat dong 10% to 90% RH
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Power port:
common mode

Ché ng sét 6 kV, differential
mode 6 kV
Communication
port: 10 kV

3 | Switch POE 16 cong Chiéc | 15

Cong ~16

10/100/1000/2500BASE-T |~

Cong SFP+ >4

Cong PoE/PoE+ >12

Cong PoE/PoE+/PoE++ >4

Quat >2

Nguén Loai ¢b dinh

Kha ning chuyén mach >160 Gbps

Kha nang forwarding >119.04 Mpps

Béang dia chi MAC 16000

Kich thuéc bang ARP 1000

ouamgaces | bt 1

Cong suit PoE t6i da >370W

Nhiét do hoat dong

0°C to 50°C (32°F to 122°F)

Do 4m hoat dong

10% to 90% RH (non-

condensing)

Chéng sét 6kV

Chirng nhan CE; FCC
HO tro Jumbo frame: 9216
bytes (Global MTU)

Chuyén mach

H trg VLAN: 802.1Q, port-
based VLAN, Voice VLAN
STP: 802.1D, 802.1W

Ho tro LLDP, LLDP-MED

Dich vu IP

HO trg ARP
H6 trg DHCP: DHCP
snooping, DHCP Client

Multicast

Hb trg IGMP: IGMP Snooping
vl,v2, v

HO trg ché do MVR

Hb trg IGMP Filtering

Hb trg IGMP Fast Leave

ACL

HO tro IP Standard ACL, MAC
Extended ACL, IP Extended
ACL, IPv6 ACL

QoS

HG tro Port-Level Rate Limiting
(Ingress/Egress)
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Bao mat

HO tro 802.1x

Hé trg CPU Protection Policy
(CPP)

Ho trg IP-MAC-Port Binding
Ho trg ARP Anti-Spoofing

Tin cay

HO trg RLDP

NMS va Bao tri

H6 trg SPAN, NTP, SNMP,
MQTT, Self-Organizing
Network

H§ trg quan 1y qua Cloud

Tuan tha

EN 62368-1:2014

IEC 62368-1:2018

UL 62368-1:2019

CSA C22.2 No 62368-1:19
FCC CFR 47 Part 15 Class A
EN 55032 Class A

EN 300386 Class A
ICES-003 Class A

EN 55035

EN 300386

IEC 61000-4-2

IEC 61000-4-3

IEC 61000-4-4

IEC 61000-4-5

IEC 61000-4-6

IEC 61000-4-11

IEC 61000-3-2

IEC 61000-3-3

Switch POE 8 cong

Chiéc

Cong
10/100/1000/2500BASE-T

>8

Cong SFP+

>2

Cong PoE/PoE+

>8

Quat

=2

Ngudn

Loai ¢6 dinh

Kha nang chuyén mach

>80 Gbps

Kha nang forwarding

>58.72 Mpps

Béang dia chi MAC

16000

Kich thuéc bang ARP

1000

S6 lugng ACEs

Inbound: 1900
Outbound: 0

Cong suat PoE t6i da

>240 W

Nhiét d6 hoat dong

0°C to 50°C (32°F to 122°F)

D6 4m hoat dong

10% to 90% RH (non-
condensing)
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Chéng sét okV
Chirng nhan CE; FCC

Chuyén mach

HO tr¢ Jumbo frame: 9216
bytes (Global MTU)
HO trg VLAN: 802.1Q, port-
based VLAN, Voice VLAN
STP: 802.1D, 802.1W
Hb trg LLDP, LLDP-MED

Dich vu IP

HO6 trg ARP
H tro DHCP: DHCP snooping,
DHCP Client

Multicast

H6 trg IGMP: IGMP Snooping
vl, v2, v3 (Basic)H0 tro ché do
MVRHS trg IGMP FilteringHo
tro IGMP Fast Leave

ACL

HO tro IP Standard ACL, MAC
Extended ACL, IP Extended
ACL, IPv6 ACL

QoS

HO trg Port-Level Rate Limiting
(Ingress/Egress)

Bao mat

HO tro 802.1x

Hé trg CPU Protection Policy
(CPP)

H6 trg IP-MAC-Port Binding
Ho trg ARP Anti-Spoofing

Quan ly qua giao dién Web

Web Authentication, HTTP,
HTTPS

Tin cay Ho trg RLDP
HO trg SPAN, NTP, SNMP
NMS v Bio iri v1/v2c/v3, MQTT, Self-

Organizing Network
Ho trg quan ly qua Cloud
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Tuan tha

EN 62368-1:2014

IEC 62368-1:2018

UL 62368-1:2019

CSA C22.2 No 62368-1:19
FCC CFR 47 Part 15 Class A
EN 55032 Class A

EN 300386 Class A
ICES-003 Class A

EN 55035

EN 300386

IEC 61000-4-2

IEC 61000-4-3

IEC 61000-4-4

IEC 61000-4-5

IEC 61000-4-6

IEC 61000-4-11

IEC 61000-3-2

IEC 61000-3-3

B6 phat wifi

Chiéc

20

Tan s6 hoat dong

802.11b/g/n/ax:

2.400 GHz to 2.4835 GHz, ISM
802.11a/n/ac/ax:

5.150 GHz to 5.250 GHz, U-
NII-1

5.250 GHz to 5.350 GHz, U-
NII-2A

5.470 GHz to 5.725 GHz, U-
NII-2C

5.725 GHz to 5.850 GHz, U-
NII-3/ISM

Dual-radio and up to six spatial
streams:
Radio 1: 2.4 GHz, two spatial

Radio streams, 2x2 ~ MU-MIMO
Radio 2: 5 GHz, four spatial
streams, 4x4 MU-MIMO

Data rates Toc do dir liéu két hgp cao nhat

dat: 5.378 Gbps

Loai ang ten

Tich hop san bén trong loai
omnidirectional
Trong do6 c6 2 ang ten 2.4 GHz,
4 ang ten 5 GHz

Do loi ang ten

24 GHz: 5 dBi
5 GHz: 6 dBi
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802.11b: Direct-Sequence
Spread-Spectrum (DSSS)
802.11a/g/n/ac: Orthogonal
n A g Frequency-Division

Cong nghe radio Mu(lltiplex};ng (OFDM)
802.11ax: OFDMA with up to
16 resource units (for an 80
MHz channel)

Bluetooth Ho trg bluetooth 5.1 kem d9 loi
ang ten to1 da dat 3.5 dBi
1 x 100/ 1000/2500/5000Base-T
1 x 5GE combo SFP port,

Céng compatible with 1GE and
2.5GE
1 x 10/100/1000Base-T RJ45
Ethernet

Cong quan 1y RJ45 console port

USB Loai USB 3.0 (loai A connector)

Nat bAm HJ tro ntt bam reset

Cap ngudn ngoai

H5b trg cung cip ngudn dién cho
thiét bi ngoai vi:
- Cong USB cung cip 1A/5W
- Céng LAN 2 cung cép 48
V/12.95W

(Phai cap ngudn PoE++ cho AP)

Ti€u thu dién nang

Cong suét tiéu thu toi da: 40W

Nhiét do

Nhi¢t do hoat dong: -10°C to
50°C,

Do 4m hoat dong: 5% to 95%
(khéng dong suong)

Mean Time Between

Failure (MTBF)

394,941 gidr (45 nam) & nhiét do
hoat dong 25°C (77°F)

S6 lugng thiét bi hoat dong
toi da duoc dé xuat cho moi
AP

150

S6 lugng BSSIDs t6i da

>32 (16 BSSIDs mdi radio)

Quan Iy STA

HO tro cong ngh¢ nhan dién
thong minh tir xa (RIPT)

Gi6i han STA

Gi61 han STA dya theo SSID
Gi61 han STA dua theo Radio

Wireless roaming

Layer 2 va Layer 3 roaming

Xac thuc va ma hoa

HO6 trg Radius, PSK, web
authentication, QR code-based
guest  authentication, SMS
authentication
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o e Ho tro Allowlist, static blocklist

Loc khung dir li¢u va dynamic blocklist

ACL H& trg Dynamic ACL

CPP HG tro

NFPP HO trg
Static IPv4 address and DHCP-

Dich vy IP assigned IPv4 address
NAT, FTP ALG, DNS ALG

Multicast Multicast-to-unicast conversion
PPPoE Client

VPN IPsec VPN

Chuyén doi gitra cac ché do | ., x

FatFit/Cloud | Hotro

Quan ly qua Cloud HO trg

6 MOdEll quang 10G Chiée 24

multimode

Téc d6 truyén >10.3125 Gbps

Form factor SFP+

Loai dau nbi Duplex LC

Loai cap MMF

Khoang céch truyén >300m

Ti 1¢ 16i bit (BER) 1.00E-12

Kha ning chan doan dif liéu Yes

(DDM/DOM)

Tiéu thu dién Less than 1.5W

Budc song 850nm

Cong suat phat toi da

( AV%}) , p ’ q —1 dBm

Cong suat phat toi thiéu

( AV%}) P 7.3 dBm

Minimum extinction ratio >3.0dB

Receive sensitivity (OMA) | <-11.1 dBm

Cong suat quang qua tai

Cong suit quang qué 1|} g,

Nhiét do hoat dong 0°C to 70°C (32°F to 158°F)

D6 am hoat dong 10% RH to 90% RH

7 | T rack 42U Chiéc | 1

Kich thudce tiéu chuin

42019"D1000

Kich thudc bao (Khong
banh xe)

>1980 x 600 x 1000

Tai trong thiét ké >600kg
Vit liéu Thép
Mau son Son mau den mo
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8 Tu rack 10U treo tuwong Chiéc 10

Kich thudc tiéu chuan 10U19"D400

Kich thudc bao ngoai 525 x 600 x 400

Vat licu Thép

Mau son Son mau den mo
9 Day mang Cat6 Mét | 8000
10 | Cap quang 4 for Mét 300
11 | Cap quang 12 for Mét 500
12 | ODF 32 for Chiée | 1
13 | ODF 16 for Chiée | 1
14 | ODF 8 for Chiée | 1
15 | ODF 4 for Chiée | 2
16 | Day nhay quang 3m Soi 4
17 | Day nhay quang 7m Soi 1
18 | Day nhay quang 10m Soi 3
19 | Day nhay quang 20m Soi 1
20 | D4y nhiy quang 30m Soi 1
21 | Hat mang RJ45 cat6 Hop 5
22 | Mang ghen 60 x 40 Mét 500
23 | Mang ghen 39 x 18 Mét 200
24 | Pé camera Chiéc 90

1.2.2.5. Yéu cdu phdn mém qudn tri nha trwong - Mo td yéu cau ky thudt
déi v6i phidn mém qudn tri nha trwong

1.2.2.5.1. Mé hinh kién tricc phan mém

195




a. Mé hinh két noi tong thé

hanh

€ van
An toan bao mat, an ninh thong tin
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Data Center Router Switch Tuodng ltra

MG hinh tong thé hé théng
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Mo hinh tong thé ctia hé thdng bao gdm céc thanh phan nhu sau:

- Lop nguot dung bao g@)m: Lanh dao, can by, Giang vién, ngudi hoc, quan
1y hé théng, ngudi dung khéc

- L6p kénh truy cap bao gdm: Trinh duyét may tinh, trinh duyét thiét bi di
dong

- L6p céc nhom tng dung bao gom:

+ Nhom churc ndng quan tri dinh danh nguoi dung va cadc danh muc dung
chung, truc tich hop

+ Nhom chirc nang quan ly dao tao

+ Nhom chirc nang quéan ly nhén sy, quan 1y danh gid KPI va thu lao gidng
day

+ Nhom chtrc ndng quan 1y hanh chinh dién tr

+ Nhom chtrc nang quan 1y khoa hoc va tap chi dién tur

+ Nhom chirc nang quan Iy Hop tac quéc té

+ Nhom chtrc ning quan 1y khao sat va dam bao chat lugng

+ Nhom chtrc ning quan 1y tai san va co s vét chat

+ Nhom chure nang quan ly ky tic xa

+ Nhom chtc nang cong thong tin dién tir

+ Nhom chtc ning hé thong thong tin hd tro chi dao diéu hanh

+ Nhém chirc ning hé thong phan mém dao tao truc tuyén

+ Nhom churc nang thu vién dién tir

+ Nhom chtrc nang phan hé Suu tap s6

+ Nhom chue nang Ung dung di dong (Android, iOS)

+ Nhom churc nang két ndi dich vu.

- L6p nén tang bao gém cac nhom tinh ning nén tang: Tich hop Quan ly
phan quyén, tich hgp dich vu danh muc; Tich hgp cac dich vu thdng béo, notify,
email, 14p lich tac vu; Cau hinh thong s6 hoat dong.

- Lép co sé dit liéu bao gom: CSDL ngudi hoe, CSDL can bd, CSDL tai san,
CSDL d#o tao, CSDL Pam bao chat lugng, CSDL Nghién ciru khoa hoc, CSDL
khao thi, CSDL hanh chinh.

- Lop ha ting bao gdm ha ting nén tang CNTT: May chu, dudng truyén, thiét
bi két noi.

b. Mé hinh kién tric phan mém
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Business tier

Data Access Components. Data Helpers/Utilities

MG hinh kién tric ciia hé thong

Kién truc ciia hé théng bao gdm céc thanh phan nhu sau:

- Tang Presentation Tier danh cho nguoi dung twong tac thong qua webapp,
app (Api). ‘

- Tang Business Tier bao gom (Model - Controller):

+ Controller: Bao gdm khbi Application Service, Core Service,
WebSerVice & API Inte,rfage (Restfull API), khéi ndy c6 nhiém vy xir Iy cac yéu
cau tr nguot dung va két néi vai Model.

ot Mlode}: Lién két, tl‘rong tac voi CSDL, 1a cau ndi két dé Controller co dit
liéu can thiét dé xu 1y yéu cau tr View.
- Tang Data Tier: Bao gdm hé thdng caching va hé thong luu trit CSDL.

c. Mé hinh lién két, trao doi dir liéu
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HETI}?&G CSDlé GIAO PHAN HE KHAC

I—rm tich hop it liéwAPT/CSDL True tich hop dit EéwAPUCSDL 41

PHAN MEM QUAN LY NOI BO

M6 hinh lién két, trao déi dir liéu ciia hé thé'ng

Heé théng phan mém quén 1y nha trudng c6 kha niang két ndi voi cac hé théng bao gom:
hé théng CSDL giao duc Hemis; Céc h¢ théng khac.

Két ndi dir liéu véi hé thong CSDL giso duc Hemis

- Lop két ndi, chia sé dir lidu (Service - API): 14 hé théng quan 1y két ndi
giita cac phan mém hé théng véi nhau, sir dung mé hinh Microservice dé chia nho
thanh cac chtrc niang nghiép vu (Service), thong qua cac giao thire két ndi phan
mém mg dung API (Application Programming Interface)

+ Két ndi ngoai: nhu cac phan mém Quan 1y tai chinh ma don vi da dung cua

nha cung cip khéc, lién thong dir lidu véi hé thdng co s¢ dit liéu gido duc

HEMIS.

+ Két ndi nodi bd: chia sé, trao doi dit liéu gitra cac phﬁn mém quan tri dai

hoc véi nhau (Quan 1y chuong trinh dao tao, Quan 1y hd so sinh vién...).

d. Phuong thirc lién thong dir liéu khi két néi hé thong
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Servies xac thwec nguei Services cua trng dung
dung nghiép vu

&@r@ 7 7 17 7 1%

-

Ngwe&i dung quan tri

Web Mobile Service Interface Service Interface é)
|
Quan ly API
API Audit Token Log Log/Audit Right/Access Security/Token
Open Authentication Application Back-end
| Design and Implement ‘ .
‘ Service Operator ‘ | Service Operator @
| Secure and Manage ‘
‘ Common Data Model ‘ | Common Data Model CZ)
| Publish and Engage I
‘ Element Data ‘ | Element Data @
| Monitor and Analyze | a

1

CSDL hé théng truc tich hop
lAuditApp l Log App II Log ISB |

Phurong thike lién thong dit lidu sau khi két noi hé thong

Thuyét minh so' bd:

- Hé théng duoc thiét ké phan 16p dé dam bao kha ning md rong theo chiéu doc
theo cac 16p cling nhu mé rong theo chiéu ngang trong ting 16p.

+ Lép ngudi dung/Ung dung: bao gém ngudi sir dung, cac ing dung ¢ két ndi,
chia sé dir liéu dbi v6i hé théng cac phan mém ung dung nghiép vu ciia truong. Cu thé
d6i v6i 16p nay duoc phéan chia thanh 2 loai d6i tugng:

+ Noi bo: bao gdm ngudi sir dung khai thac dit liéu ndi bo cia truong nhu giang
vién, sinh vién ... va cac (mg dung ndi bd ctia trudng nhu cac phan mém quan 1y sinh
vién.

+ Bén ngoai: bao gdm ngudi ding 13 dbi twong bén ngoai nhu cac can bd quan
1y ctia cac Bo, co quan lién quan. .. va cac img dung bén ngoai nhu cac phdn mém quan
1y ctia B, co quan li€n quan

+ Lép phuong tién, cach thirc truy cap: cac thiét bi ma ngudi dung str dung dé
truy cap hé théng cac phan mém tng dung nghiép vu ctia trudng, cac request ... clia cac
g dung khac dén hé théng cac phan mém ung dung nghiép vu cia trudng.

+ Lop mang truy cap: bao gom mang internet, intranet, local network ...

+ Lép thiét bi mang, bao mat: bao gdm thiét bi twong lira firewall, thiét bi cdn bang
tai load balancer ...

+ Lép ung dung nghiép vu: bao gdm cac phan mém nghiép vu cua truong. Cac
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phan mém nay dwgc phan chia theo timg nhom phan mém theo nghiép vu quan 1y cua
truong, cu thé bao gom:

+ Céc Uing dung quan ly danh muc.

+ Cac ing dung quan ly dao tao, giang day.

+ Cac ing dung quan ly giang vién, can bo.

+ Cac tng dung quén ly sinh vién, hoc vién.

+ Cac tng dung quan 1y nghiép vu khac: nhéan su, tién luong, thi dua khen
thuong ...

- Céc tmg dung nghiép vu c6 thé 1a cac tng dung duoc xy dung trén cac nén tang
khac nhau, sir dung cac CSDL khac nhau va do céc nha cung cip khac nhau trién khai
cho truong. Cac (mg dung nay c6 thé c6 lién két v6i nhau hodc 1 cac tng dung riéng r&
doc lap. Cac CSDL cua tng dung co thé 1a cac CSDL doc 13p véi nhau.

- Cac tng dung nghiép vu két ndi véi nhau thong qua hé thong Service — API. Hé
thong dugc thiét ké bao dam kha nang mé rong theo tinh chat phuc vu d6i voi cac doi
tugng ngudi dung ciing nhu cac ung dung két ndi trao d6i dit lidu. Cu thé bao dam kha
nang md rong thanh cac loai chinh sau day:

+ Cong tich hop phuc vu két ndi internet.

+ Cong tich hop phuc vu két ndi cac tng dung noi bo.

+ Cong tich hop phuc vu két ndi cac tng dung khéc.

- Hé thdng Service-API cung cip cong cu cho phép ngudi dung quan 1y cac Gmg
dung cling nhu phan quyén két ni, truy cap, chia s¢ dit liéu ... ctua ngudi dung, tng
dung. Phdn mém nay bao gdm cac phan h¢ sau day:

+ Phéan hé Quan 1y nguoi dung & xac thuc: cho phép quan 1y tai khoan ngudi dung
va nguoi dung co thé ding nhap mot 1an (SSO) trén hé théng ddi véi cac phan mém
nghi€p vu.

+ Phan hé Quan 1y serivce: cho phép ngudi ding quan 1y cc service ctia cac phan
mém nghiép vu.

+ Phan hé Quan 1y tng dung: cho phép nguoi dung quan ly cac ung dung, cac
service cua ung dung, nguoi dung cua ung dung ...

+ Phan hé Quan 1y cong tich hop & phéan quyén: cho phép ngudi dung co thé quan
1y cac API, thuc hién mapping API vdi céac service; gigi han truy cap API cling nhu quan
1y phan quyén truy cap API ...

+ Phan hé Quan ly & tich hop d6i véi co so dir liéu dung chung: cho phép ngudi
dung c6 thé quan Iy cac API phuc vu viée tich hop chia sé dit liéu danh muyc dung chung
dbi voi cac phan mém tng dung khac.

- Giai phéap két ndi, tich hop, chia sé dir liéu thong:

+ Phan mém tng dung 1 (PM 1) can két n6i dén co so dir liéu cua truong dé iy
cac thong tin vé& danh muc chung nhu co cau hanh chinh (qudc gia, tinh thanh ph ...)
va cac dir liéu danh muc vé chuyén nganh dao tao.

+ PM 1 s& két ndi voi Phan mém ung dung 2 (PM 2) dé tién hanh trao d6i thong
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tin vé diém thi ctia sinh vién.
+ Céc phan mém duoc két ndi qua hé thdng Service — API.

<
2 Khai bdo thong Khai bao thong Khai bio thong Khai bio thong Khai bao thong tin sir
E tin g dung tin ngudi ding tin céc service tin céc API dung API-Service
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- Cac budc thuc hién:

TT Buéc thyre hién M0 ta chi tiét
A. Khai bao thong tin ing dung

1 | Khai bdo thong tin ung | Khai bdo thong tin ung dung cua céac phan mém

dung tuong ung trén hé théng Service - API
-PM 1
-PM 2
2 | Khai bdo thong tin nguoi | Khai bdo thong tin nguoi dung, nhom nguoi
dung dung d6i voi cac phan mém PM1, PM 2. Cac

ngudi dung, nhom ngudi dung nay dugc phan
quyén dé truy cap/str dung cac API

3 | Khai bdo thong tin cac | Khai bao cac th()pg tip vé céac service, nhom
service (dich vu) service cua cac phan mém PM 1, PM 2.

Céc service nay Wbao gdm céc service cua PM 1,
PM 2 sur dung dé thuc thi nghi€p vu tuong tng.
4 | Khai bao thong tin API | Khai bao thong tin API, nhom API tuong tmg
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TT

Budce thuc hién

Mo ta chi tiét

Khai bdo thong tin su
dung API — service cua
phan mém tmg dung

Khai bdo céc thong tin st dung API —service cua
phén mém PM 1, PM 2. Cu thé:

- Nguoi dung cia timg phan mém

- Céc dich vu ctia tirng phan mém

- Céac API cua tirng phan mém

- Thiét 1ap céc quyén truy cap API cho nguoi
dung, nhém ngudi ding cia timg phan mém

- Thiét 1ap nang cao danh cho API: gi6i han truy
cap; cache; luot thu truy cap ... ddi voi nguoi
dung, nhom nguoi dung

B. Khéi tao, dong bd dir liéu cho

co' s¢ dir liéu dung chung

1 | Khoi tao dir ligu Phian mém Quén 1y & tich hop dbi véi co so dit
liéu dung chung cung cap chirc ning cho phép
ngudi ding co thé tién hanh khéi tao dir liéu cho
cac CSDL. Cu thé la cac dit lidu:

- Danh muc dung chung
- Danh muc quén 1y, diéu hanh
- Danh muc gido duc, dao tao
- Danh muc co s¢ dao tao
- Danh muc chuong trinh dao tao, van bé“mg,
ching chi
- Théng tin tuyén sinh

7 | Pdng bd dir licu Phian mém Quén 1y & tich hop dbi véi co so dit
liéu ding chung cung cap chirc ning cho phép
nguoi dung c6 thé tién hanh dong bo/import di
li€u tur tur cac nguén dir liéu:
- CSDL ctia phan mém tng dung
- Dit li¢u phi cAu tric dang file dugc dinh dang
theo biéu miu (nhu excel template ...)

C. Két ndi, khai thac di liéu tir co sé dir liéu
3 | Phan quyén Tién hanh thyc hién phan quyén cho PM 1, cu

thé:

- Khoi tao nguoi dung, nhém nguoi dung nhu
mo ta tai cac budc & muc A

- Khéi tao cac service, API ... nhu mo ta tai cac
budc & muc A

- Phan quyén sir dung API ... nhu md ta tai cac
budc & muc A
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TT

Budce thuc hién

Mo ta chi tiét

Két nbi, truy cap, khai
thac dir licu

Nguoi ding dau cudi (End-user) sir dung cac
chtrc ning cia PM 1 két ndi dén Cong tich hop.
Thong qua viéc phan quyén truy cap tai bude 1
¢ muyc C thi nguoi ding du cudi ¢ thé truy cap,
khai théc dit liéu tir co & dit liéu. Cuy thé:

- Nguoi dung dau cudi sir dung chirc ning cia
PMI1 dé truy cap dir liéu danh muc co cAu hanh
chinh nhu tinh, thanh phd.

- Cin ctr vao thong tin xac thuc duoc cung cip:
ngudi dung truy cip API caa PM 1, cong tich
hop sé tién hanh x4c thuc nguoi dung va cap
token dé truy cdp tng dung

- Can clr vao token dugc cung cip, cong tich hop
s& xac dinh nguoi dung dau cubi co dugce phép
truy céap khai thac dir liéu thong qua API dang
dugc got khong.

- Néu duogc phép, cong tich hop s& tién hanh
dinh tuyén dén cac service twong tmg.

- Céc service twong tng tién hanh thyc thi va lay
thong tin dit 1iéu va tra vé cong tich hop.

- Cong tich hop ldy théng tin va tra vé cho PM
1.

- PM 1 hién thi dit liéu cho ngudi dung dau cubi.

D. Két

noi, tich hgp, chia sé dir liéu gilra cac phan mém nghiép vu

Phén quyén

Tién hanh thyc hién phan quyén cho PM 1, PM
2. Cy thé:

- Khéi tao nguoi dung, nhom nguodi dung nhu
mo ta tai cac budc & muc A

- Khdi tao cac service, API ... nhu mo ta tai cac
budc & muc A

- Phan quyén st dung API ... nhu md ta tai cac
budc ¢ muc A
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TT Budce thuc hién

Mo ta chi tiét

2 | Tich hop trao déi dit ligu

PM 1 két ndi voi hé thdng Service - API dé lay
thong tin vé diém sinh vién tir PM 2. Cu thé:

- Ngudi dung dau cudi st dung chirc ning cua
PMI dé truy cép dir liéu xem thong tin diém thi
(s& lay dit liéu tir CSDL cua PM 2).

- Can cr vao thong tin xac thuc dugc cung cip:
ngudi dung truy cap API cua PM 1, cong tich
hop s& tién hanh xac thuc ngudi dung va cip
token dé truy cdp ung dung

- Cin ctr vao token dugc cung cip, cong tich hop
s& xac dinh nguoi dung dau cubi co duge phép
truy cap khai thac dir liéu thong qua API dang
duoc goi khong.

- Néu duogc phép, cong tich hop s& tién hanh
dinh tuyén dén cac service trong tmg dugc cung
cAp boi PM 2.

- Cac service twong ung tién hanh thuc thi va 1ay
thong tin dit liéu vé diém thi tai CSDL cua PM
2 va tra vé cong tich hop.

- Cdng tich hop lay thong tin diém thi va tra vé
cho PM 1.

- PM 1 hién thi dit liéu cho ngudi dung dau cubi.

- L6p ha tang bao gém ha tAng nén tang CNTT: May chu, dudng truyén, thiét b

két noi.

Két noi dir liéu cac phan hé khac gom:

- Phan mém quan 1y ndi bd cung cap cac thong tin gdm: thong tin Can bd/Giang
vién; thong tin ngudi hoc; danh sach 16p to chirc hoc; diém cua ngudi hoc; Van

bang/chimg chi; Nghién ctru khoa hoc

- Phan mém quan 1y ndi bd tiép nhan cac dir liéu hé thong khac gdm: tai nguyén,
h so, luu trit; danh muc dung chung; thong tin chi dao diéu hanh

Két noi dir liéu cic ing dung cho ngwdi dung khic som:

- HO so c4 nhén clia ngudi dung; thong tin hd tro trong qua trinh dao tao, thong tin
hd tro trong nghién ctru khoa hoc; thong tin ho tro cong tac can bo. Thong tin dang ky

hoc; thong tin thanh toan

e. Mé hinh trién khai hé théng
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N . n
%ﬁ “k Intranet Users IJ_F.

Internet Users /

X

Liyg-—o8

Internet DNS  Mail GW
Web front-end servers

8 - g B

WEB/API,.... System services servers: AD,
DNS, LDAP, WSUS,...

L

Database servers Database servers

Mail servers

B2 . EE

Hé thong s& duogc trién khai trén cac may chu va cac thiét bi cu thé nhu sau:

- Cac may chu tng dung sé& cai dit cac mg dung nghiép vu, cung cap dich vu cho
nguoi st dung.

- May chu CSDL cai ddt hé quan tri CSDL, cung céap két ndi t6i CSDL va quan Iy
cac co so dur liéu.

- CSDL dugc luu tap trung tai thiét bi luu trix chuyén dung.

- Tudng ltra c6 trach nhi¢m bao mat hé théng va dua cac dich vu ra ngoai internet
cho nguoi str dung.

- Thiét bi chuyén mach déng vai tro két ndi toan bd cac may chi, tudng lira, thiét
bi luu trir lai voi nhau.

/. Cdc cong nghé sir dung xdy dung phan mém:
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Hé diéu hanh may chi: Ubuntu Server hodc CentOs

Co s¢ dir liéu quan hé: SQL Server 2022 hoac phién ban cao hon
Phat trién giao dién Web: XSLT, HTML, JavaScript

Ngoén ngir 1ap trinh irng dung Web: Java, C#, .Net core........

Ngoén ngir 1ap trinh giao dién: XSLT, HTML, JavaScript hoac ReactJS,
NextJS.

Yéu cau cong ngh¢ déi voi hé thong phan mém trén may khach:

Hé diéu hanh: Linux, Microsoft Windows /7/8/10/11, Android, 10S...

Trinh duyét web: Microsoft Edge, Netscape, Firefox, Chrome hodc céc trinh
duyét khac.

1.2.2.5.2. Thiét ké chi tiét hé théng phdn mém qudn 1y nha trwong

a. Tén phan mém

Hé théng phan mém quén 1y nha truong.

b. Danh sdch cdc tédc nhén tham gia hé thong

M A o . Phén loai
Actor Ten Do phure tap Mo ta tac nhan
| Ngucn hoc (Sinh NH (SV) Nﬂgufn dung 1a ngudi hoc & cac Phrc tap
vién) hé dao tao
. in , Nguoi tham gia cac cong viéc
2 C}'lvang vién,Thinh GV, TG giang day, NCKH trong hoc | Phuec tap
giang A
vién
Cac can bg c¢6 vai tro lanh dao
3 Ban giam hi¢u BGH cac don vi, phong ban dam | Phuc tap
nhiém
4 L?mh ‘dao cac don LDP Cé(f can bd c6 vai tro l1anh dao Phitc tap
vi, phong ban trudng
‘ ’ . Si quan 19 va thue hién ca
5 Quan tri hé thong Admin Ng,um fluan y Va, EIC ;len cac Phuc tap
chtrc nang quan ly h¢ thong
s a1 2 Nguoi thuce hién cong tac quan
Can by phong To6 gy XA e, ,
6 chite-Hanh chinh CB PTC-HC lyA cac nghiép vu vé t6 chtrc, can | Phirc tap
bd
1A . .. Nguoi thue hién cong tac quan
7 | Cén b0 phong Tai| g b1 g | 1y chc nghiep vu thu chi déi voi | Phire tap

chinh-Ké toan

nguodi hoc
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Ma

Phéan loai

Actor Ten Do phire tap Mo ta tac nhan
A s \ Nguoi thuce hién cong tac quan
8 tCrfian b0 phong Quan CB PQT Iy cac nghiép vu vé tai nguyén, | Phic tap
’ o s& vat chat
9 C’én ‘F)é phong Quan CB PDT I\Tgu’(‘ﬁ thl.Ii hién cf)ng tac quan Phitc tap
ly Pao tao 1y cac nghiép vu vé dao tao
10 Ela%nbo Eﬁﬁg ta‘r/r; CB Nguoi thye hién cong tic quan Phite ta
yA . PTTTT&TT |1y céc nghiép vu vé tuyén sinh P
Thong tin
Nguoi thuc hién cong tdc quan
Can bo phong Khao CB ly cac nghi¢p vu cc}ng tac to
11 | thi, Pam bao chit | PKTPBCL& | chirc thi, ddm bao chat lwong va | Phirc tap
lurong va thanh tra TT thanh tra cong tac thi
12 Can Ab(f) Séc khoa CB CKCM NAguc‘Yi cf) Va'iAtr(‘) la chuyén vién, Phitc tap
chuyén mon cong nhan vién
13| Can b thu vién cBTY | \guoi thuc hién cong tc quan | p oo
1y cac nghiép vu vé thu vién
o Hé thong khai thac CSDL hé :
14 | HE thong 161 HTL ¢ thong kha thac C5 | Pon gian

thong Quan tri chung
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Bang chuyén d6i yéu cau chirc ning sang truong hop sir dung:

c¢. Phan tich va mo ta chirc nang cua phan mém

. Mire
Tén tac nhan Tac do cin
STT Tén Use - Case , nhin Mo ta truwong hop st dung * Lz Mirc do
chinh hu thiet
P (BMT)
Quan tri dinh danh
nguwoi dung va cac
danh muc dung
chung, truc tich hgp
Cac danh muc dung Admin B Phire
chung tap

Admin quan 1y danh myc Tinh/ Thanh phd. Hé
thong xir 1y, luu trit, truy xuat va dbi chiéu tir
bang danh muc Tinh/ Thanh phd.

Admin quan ly danh myc Quan/ Huyén. H¢
thong xir 1y, luu trit, truy xuat va dbi chiéu tir
bang danh muc Quéan/ Huyén.

Admin quan 1y danh muc X4/ Phuong. Hé théng
xtr 1y, luu trit, truy xuat va doi chiéu tir bang
danh muc X3/ Phuong.

Admin quan 1y danh myc Dén toc. Hé thong xir
1y, luu trit, truy xuat va d6i chiéu tir bang danh
muc Dan toc

Admin quan 1y danh myc Qudc gia. Hé théng xir
1y, luu tri, truy xuat va doi chi€u tir bang danh
muc Qudc gia.
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Admin quan 1y danh myc H¢ dao tao. H¢ théng
xt 1y, luu trit, truy xudt va ddi chiéu tir bang
danh muc Hé dao tao

Admin quan 1y danh muc Nganh/ Nghé dao tao.
Hé thdng xtr 1y, luu tri, truy xuat va dbi chiéu
tir bang danh muc Nganh/ Nghé dao tao.

Admin quan ly danh myc Chuyén nganh. H¢
thong xir 1y, luu trit, truy xuat va déi chiéu tir
bang danh muc Chuyén nganh

Admin quan 1y danh myc Tén gido. Hé thong xir
1y, luu trit, truy xuat va d6i chiéu tir bang danh
muc Ton gido

Admin quan ly danh myc Giéi tinh. Hé théng xir
1y, luu trit, truy xuat va d6i chiéu tir bang danh
muc Gio1 tinh

Admin quén Iy danh muc Hoc ham. H¢ théng XU
1y, luu tri¥, truy xuat va d6i chiéu tir bang danh
muc Hoc ham

Admin quan ly danh muc Hoc vi. HE théng XU
1y, luu tri¥, truy xuat va d6i chiéu tir bang danh
muc Hoc vi

Admin quéan ly danh muc ddi tuong khu vuc. H¢
thong xir 1y, luu trit, truy xuat va déi chiéu tir
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bang danh muc ddi tuong khu vuc

Admin quan ly danh muc Truong THPT. H¢
thong xir 1y, luu trit, truy xuat va déi chiéu tir
bang danh muc Truong THPT

Admin quan ly danh muc Chtc vu. Hé théng XU
1y, luu tri¥, truy xuat va d6i chiéu tir bang danh
muc Churc vu.

Admin quan 1y danh muc Ty gia. Hé théng xur
1y, luu trit, truy xuat va d6i chiéu tir bang danh
muc Ty gia.

Admin quan 1y danh myc dbi tuong tro cép. Hé
thdng xir 1y, luu trit, truy xuat va dbi chiéu tir
bang danh muc d6i tuong tro cap.

Admin quan 1y danh muc d6i twong tuyén sinh.
Hé thong xtr 1y, luu tri, truy xuat va dbi chiéu
tor bang danh muc doi tugng tuyén sinh.

Quain tri dinh danh
nguoi dung, phan
quyén hé thong, truc
tich hop

2.1

Qudn ly dinh danh
nguwoi dung

Admin

Trung
binh
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Admin khéi tao va cap nhat tai khoan dinh danh
ngudi dung. Hé théng luu trix va tra vé két qua.

Admin kiém tra dit liéu tai khoan du diéu kién.
Hé théng luu trir va tra vé két qua.

Admin khoi tao dir liéu tai khoan dinh danh
ngudi dung. Hé théng luu trix va tra vé két qua.

Admin kich hoat tai khoan dinh danh nguoi
dung. Hé thong luu trit va tra vé két qua.

Admin gan nhém ngudi dung cho tai khoan dinh
danh. Hé théng phan quyén dong hodc gan theo
mau cb dinh.

Admin cdp quyén truy cap hé théng cho tai
khoan dinh danh. Hé thong xir 1y tra vé két qua.

Admin thong bao tai khoan dugc khoi tao/ cap
nhat va giri thong tin tai khoan cho nguoi dung
qua email. Hé thong xr 1y va tra vé két qua.

2.2

Qudn ly nhom nguwoi
dung

Admin

Trung
binh

Admin tao nhém nguoi dung. Hé thong xur 1y va
tra vé két qua.

Admin cap nhat nhom nguoi diung. Hé théng xur
1y va tra vé két qua.
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Admin thém nhan sy vao nhém nguoi dung. Hé
thdng xir 1y va tra vé két qua.

Admin thém nhan sy ngoai hé thong vao nhom
ngudi dung. Hé théng xtr 1y va tra vé két qua.

Admin x6a nhan sy khéi nhém nguoi dung. Hé
thdng xur 1y va thyc thi két qua.

Admin chuyén nguoi ding hodc nhém nguoi
dung qua nhém hoac nguoi dung khac. H¢ thong
xur ly va tra vé két qua.

Admin tim kiém nhom nguoi ding. Hé théng xur
1y va tra vé két qua.

2.3

Qudn ly irng dung

Admin

Don
gian

Admin khéi tao/ cdp nhat/ x6a thong tin dinh
nghia Gmg dung tham gia két ndi h¢ thong. He
thdng xir 1y va tra vé két qua.

Admin quan 1y thong tin cac dir liéu cau hinh
tmg dung di duoc luu trit. Hé théng xur 1y luu
trir.

Admin xé4c thyc dinh danh tai khoan qua hé
thdng truc tich hop. Hé thong xir 1y va tra vé két
qua.

213



STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

2.4

Qudn ly services

Admin

Don
gian

Admin khéi tao/ cdp nhat/ x6a thong tin dinh
nghia services tham gia két ndi hé thong He
thdng xir 1y va tra vé két qua.

Admin quan 1y thong tin cac dir liéu cau hinh
services da duoc luu trit. Hé théng xur 1y luu trit

Admin xéc thyc dinh danh tai khoan qua hé¢
thdng truc tich hop. Hé thong xtr 1y va tra vé két
qua.

2.5

Qudn ly routing

Admin

Don
gian

Admin khéi tao/ cdp nhat/ x6a thong tin dinh
nghia cac cau hinh API trong routing. Hé théng
xur Iy va tra vé két qua.

Admin quan ly thong tin cac dir liéu cau hinh
routing da duoc luu trir. Hé thong xir Iy va tra
vé két qua.

Céc ciu hinh trong routing hd tro diéu huéng
dén cac api khai bao trong hé thong tir 01 cong
API Gateway.

2.6

Qudn ly Load
Balancers

Admin

Don
gian

214



STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Admin khéi tao/ cdp nhat/ x6a thong tin dinh
nghia cac cau hinh Load Balancers. Hé thong xur
1y va tra vé két qua.

Admin quan ly thong tin cac dir liéu cau hinh
Load Balancers da duoc luu trit. Hé thong truy
xuat va hién thi dit lidu.

Cac céu hinh trong Load Balancers hd trg hé
théng kiém soat quyén truy cép cua cac doi
tuong hoic thiét bi két ndi.

2.7

Qudn ly api scope

Admin

Don
gian

Admin khéi tao/ cdp nhat/ x6a thong tin dinh
nghia cac cau hinh Api Scope. Hé thong xir 1y
va tra vé két qua.

Admin quan ly thong tin cac dir liéu cau hinh
Api Scope da duoc luu trir. HE théng thuc hién
kiém tra, phan quyén va hién thi.

Céc cau hinh trong Api Scope hd trg hé thong
truc tich hop quan 1y phan pham vi quyén thuc
thi trong timg API

2.8

Qudn ly api resource

Admin

Don
gian

Admin khéi tao/ cdp nhat/ x6a thong tin dinh
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nghia cac cdu hinh Api Resource
Admin quan ly thong tin cac dir liéu cau hinh
Api Resource di duoc luu trit. Hé thong truy
xuat, kiém tra va hién thi dit ligu.
Cac cdu hinh trong Api Resource hd trg hé
thong tryc tich hop quan 1y cic API trong hé
thong
29 Qﬂuan ly phién truy Admin B Tr‘ung
cap binh

Admin ding nhap vao hé thong dé xac thuc tai
khoan dinh danh. H¢ théng xac thuec, kiém tra,
cap quyén hodc tir chdi truy cp.

Admin kiém tra thong tin tai khoan dinh danh
yéu cau ding nhap vao hé théng. Hé thong xac
thue va kiém tra dit lidu.

Admin xac thuc tai khoan dang nhap thanh cong
va khéi tao phién dang nhap. Hé théng xac thuc
va kiém tra.

Admin quan 1y phién ding nhap. Hé thong theo
ddi, kiém soét trang thai diang nhap.

Phién ding nhap hd tro ngudi dung trong viéc
xac thyc tai khoan va quan ly cac phién dang
nhap do
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2.10

Qudn ly nhdt ky hé
thong

Admin

Don
gian

Admin quan 1y thong tin nhat ky hé thong. Hé
thdng ghi lai va luu trir cac hoat dong.

Admin tra ctru va hién thi thong tin nhat ky theo
cac loai nhat ky (thong tin, 16i, canh bdo...) va
cac tiéu chi khac. Hé théng loc, truy xuét dit liéu
nhat ky va hién thi két qua.

Admin quéan 1y va theo dai luu vét nhat ky thao
tac nguoi dung. Hé thong ghi lai tat ca cac thao
tac nguoi dung va tra vé két qua.

1T

Quan ly dao tao

Quan ly tuyén sinh

1.1

Xdy dung giao dién
chirc ning

CB PDT

Trung
binh

CB PDT thay ddi vi tri cac nhoém chuyén muc
trén web landing page. Hé thong cap nhat va luu
thay doi.

CB PDT thay d6i font chir toan bg trang web cia
cac chuyén muc hién thi trén web landing page.
Hé thdng cap nhat cdu hinh giao dién, dong bd
thay ddi cho cac chuyén muc.
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CB PDT thay d6i mau chit toan bd trang web
ctia cac chuyén muc hién thi trén web landing
page. Hé théng cap nhat ciu hinh giao dién,
ddng b thay ddi cho cac chuyén muc.

CB PDT thay d6i ¢ chir toan bo trang web cua
cac chuyén muc hién thi trén web landing page.
Hé théng cap nhat cdu hinh giao dién, dong bd
thay ddi cho cac chuyén muc.

CB PDT quan ly cac ndi dung ctia web (chuyén
muc, menu, tin bai, thu vién nh/audio/video,
banner). Hé thong xir Iy phan quyén rd rang.

1.2

Chirc nang cho thi
sinh

CB PDT, NH (SV)

Phirc
tap

Nop ho so xét tuyén

CB PDT nhap céc thong tin theo mau ho so. Hé
théng luu trit, kiém tra, hién thi thong tin.

NH (SV) ndp hd so dy tuyén (form — biéu mau
nop ho so). Hé thong tiép nhan, xac thyc, luu trix
va gui xac nhan ndp thanh cong cho CB PDT

CB PDT, NH (SV) tra ctru thong tin thi sinh da
dang ky trang tuyén chua. Hé thong xir 1y, truy
van va hién thi két qua.

Ping ky tuyén sinh theo nghé
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CB PDT cho phép thi sinh nhap thong tin h6 so
dang ky xét tuyén va nop hod so. Hé thong tiép
nhan, kiém tra tinh hop 1é va luu tri.

Diéu chinh nguyén vong

CB PDT tra ctru thong tin dang ky nguyén vong
thong qua ma hd so, CMND/CCCD/ Email da
dang ky. Hé thdng truy van va tra vé két qua.

CB PPT diéu chinh lai nguyén vong theo
nguyén vong cua thi sinh. H¢ théng cap nhat va
luu lai cac diéu chinh.

Quin Iy ndp 1¢ phi xét tuyén

CB PDT xem danh sach két qua ndp phi tuyén
sinh. Hé théng xtr 1y va hién thi danh sach.

CB PDT thong bao cho thi sinh két qua ndp phi.
Hé thong xir Iy giri thong bao xac nhan hoic
canh béo 15i

1.3

Chirc ndng cho cdan
bo qudn ly

CB PDT

Trung
binh

CB PDT quan 1y ho so thi sinh. Hé thong xir 1y
va thyc thi

CB PDT quan Iy xét duyét hd so. Hé théng kiém
tra, gri thong bao duyét hodc tir chdi va luu
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trang thai duyét.
CB PDT giri mail thong bao cho thi sinh ho so
trang tuyén. Hé théng thyc hién guri email thong
bao.
CB PDT bio cio tuyén sinh. Hé thong ty dong
téng hop dit liéu, tao bao céo, hd tro xuét file.
Quan ly Sinh vién
21 Stn{z viéen  nhdp CB PDT B Phire
truong tap

CB PDT import dif liéu tir file tuyén sinh vao
phén mém. Hé théng xur ly va cép nhat

CB PDT nhap diéu kién tring tuyén. Hé thdng
ki€ém tra, xac thyc thong tin va cap nhat.

CB PDT tiép nhan Sinh vién khoa méi. Heé
thdng tiép nhan thong tin

CB PDT lién thong goi nhip hoc theo ban thu
cac khoan hoc phi va 1€ phi. Hé théng xu ly
thong tin

CB PDT tao danh sach 16p hanh chinh. Hé thong
thuc hién cap nhat va luu.

CB PDT goi nhap hoc theo ban hod so. Hé théng
xtr ly thong tin
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CB PDT phén l6p Sinh vién tu dong theo nganh,
chuyén nganh tuyén sinh. Hé théng ty dong
nhom, tao ma 16p va phan vao dung chuong
trinh dao tao.

CB PDT cdp ma Sinh vién theo quy ché cua bd
GD&DT. Hé thong xtr 1y kiém tra, d6i chiéu véi
quy ché cua bdo GD&DT, cap nhat va luu trit.

CB PDT céap nhat anh thé va In thé Sinh vién.
Hé théng cap nhat va giri 1énh dé in thé.

CB PDT quén ly Sinh vién theo 16p hanh chinh,
chat lugng cao. Hé théng cho phép tra cuu,
thdng ké va xuat bao cio

CB PDT quan ly Sinh vién ngoai ngan sach. H¢
thdng cho phép tra ciru, thong ké va xuat bao cao

2.3

Qudn ly sinh vién sau
nhdp hoc

CB PDT

Phirc
tap

CB PDT quéan Iy khen thuong. Hé théng tiép
nhan, luu hd so va tong hop béo cdo.

CB PDT quan Iy ky luat. Hé théng xur 1y va bao
cao, luu trtr.

CB PDT quan ly danh sach Sinh vién theo khoa,
nganh, chuyén nganh, 16p. Hé théng luu tri,
phan loai va quan ly danh sach sinh vién
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CB PDT cép nhat va In hd so Sinh vién theo mau
hd so 58 cia BO GD&DT. Hé théng tu dong cap
nhat va in ho so sinh vién theo mau 58 cua B
GD&DT.

CB PDT quan ly cac ddi tugng chinh sach, trg
cép. Hé théng quan ly, cap nhat va theo doi
thong tin

CB PDT quan ly Sinh vién ni ngoai tri. H¢
théng tu dong cap nhat thong tin, phan loai va
theo doi tinh trang cu tru

CB PDT tim kiém thong tin Sinh vién theo nhiéu
tiéu chi khac nhau. H¢ thong truy van, loc dir
lidu va tra két qua.

CB PDT théng ké s6 liéu Sinh vién theo mau 58
cua BoO GD&DT. Hé théng tuw dong téng hop,
ddi chiéu theo mau 58 cua BO GD&DT va xuat
bao cao.

Quian 1ly chuong

trinh khung

3.1

Khai  bdo Admin
qudn ly danh muc
Chwong trinh dao tao
khung

CB PDT

Phirc
tap
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CB PDT quan ly danh muc Nam hoc. H¢ théng
cho phép tao, sira, x6a va phan quyén quan ly

CB PDT quén ly danh muc Khoéa hoc. H¢ théng
cho phép tao, stra, x6a va phan loai danh muc.

CB PDT quan ly danh muc Bac dao tao (Trinh
do dao tao). Hé théng cho phép tao, stra, x6a va
phan quyén truy cap dir liéu.

CB PDT quéan 1y danh muc Loai hinh dao tao.
Hé théng cho phép hém, stra, x6a va phan loai
cac loai hinh dao tao

CB PDT quan 1y thoi gian dao tao. Hé thong tu
dong 1ap lich, nhic nho va theo dai tién do.

CB PDT quén ly danh muc nganh dao tao. H¢
théng cho phép tao, stra, x6a va phan quyén
quan ly.

CB PDT ]quan ly danh muc chuyén nganh dao
tao. Hé théng cho phép tao, stra, x6a va phan
quyén quan 1y.

CB PDT quan ly danh muc loai mén hoc. H¢
théng cho phép tao, stra, x6a va phan quyén
quan ly.

CB PDT quan ly danh muc khdi kién thire. Hé
thong cho phép tao, stra, x6a va phan quyén
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quan ly.

CB PDT quén ly danh muc hinh thuc thi. Hé
théng cho phép tao, stra, x6a va phan quyén
quan ly

3.2

Qudn ly mén hoc

CB PDT

Don
gian

CB PDT khai bao danh sach moén hoc theo
Khoa, bd mon. Hé théng tu dong téng hop va
phén loai.

CB PDT thém /cap nhat thong tin mon hoc. H¢
thong tw dong luu va cap nhat thong tin.

CB PDT quan ly mon hoc theo trinh d¢ dao tao.
Hé thng phan loai va lién két mon hoc tuwong
ung

3.3

Lap chwong trinh
khung

CB PDT

Phirc
tap

CB PDT lap chuong trinh khung tin chi - nién
ché cho tat ca cac hé. Hé théng cap nhat va ap
dung cho tat ca cac h¢ dao tao.

CB PDT quén Iy CTDT theo Co s¢, Khoa hoc,
H¢ dao tao, Loai hinh dao tao, Nganh, Chuyén
nganh. Hé thong quan 1y chuong trinh dio tao
theo céc ti€u chi
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CB PDT sao chép chuong trinh khung. Hé thong
xur ly thong tin.

CB PDT Import chuong trinh khung tur file
excel. Hé thong nhap dir lidu vao chuong trinh
khung

CB PDT so sanh chuwong trinh khung. Hé thdng
xt 1y thong tin va tra vé két qua.

CB PDT khoa/ m¢ khoda chuong trinh khung. Hé
thdng xir Iy thong tin cho phép thuc hién thao
tac md/khoa.

CB PDT xem nhat ky thay d6i chuong trinh
khung. Hé thong ghi lai nhat ky thay doi.

CB PDT gan 16p hanh chinh theo chuong trinh
khung. Hé thdng thuc hién xur 1y va tra vé két
qua.

CB PDT thong ké mon hoc trong chuong trinh
khung. Hé thdng ty dong tong hop va hién thi s6
liéu thong keé.

Cong cu hd tro xép
thoi khéa biéu

4.1

Khai bdo Admin
qudn ly danh muc

CB PDT

Don
gian
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CB PDT khai bao danh muc moén hoc ngoai
chuong trinh nhu SHCN, gido duc dinh hudng,
...Hé thong xir 1y thong tin.

CB PDT thiét lap cac danh muc tham ) hé
théng phuc vu xép TKB: Tham sd tu dong, tham
sd danh gia, tham sb di truyén, tham sé thich
nghi,.. H¢ théng xir Iy thong tin va hién thi két
qua.

CB PDT thiét 1ap danh muc gid hoc, gio thi, tiét
hoc.. Hé thdng xur 1y thong tin va hién thi két
qua.

4.2

Qudn ly gidng vién

CB PDT

Trung
binh

CB PDT quan ly danh sach giang vién. Hé thong
xtr 1y thong tin va hién thi két qua.

CB PDT phéan cong giang vién mon hoc, gidng
vién thuoc bd mon, khoa. Hé théng xtr Iy thong
tin va hién thi két qua.

CB PDT ding ky khdi luong giang day. Heé
thong xir 1y thong tin va hién thi két qua diang
ky.

CB PDT duyét khdi lugng giang day. Hé thong
xir 1y thong tin va hién thi két qua duyét.
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CB PDT thong ké danh sach giang vién di day
theo nam. Hé théng xir Iy thong tin va hién thi
két qua.

4.3

Qudn ly phong hoc

CB PDT

Trung
binh

CB PDT Thém/ Stra/ X6a danh muc co so. Hé
thdng xir 1y thong tin va hién thi két qua.

CB PDT Thém/Stra/ X6a danh muc Toa nha. Hé
thdng xir 1y thong tin va hién thi két qua.

CB PDT Thém/ Stra/ X6a muc Tang. Hé thong
xir Iy thong tin va hién thi két qua.

CB PDT Thém/ Sira/ Xéa danh muc Tinh chat
phong (Ly thuyét, Thuc hanh, San tap). H¢
thdng xir 1y thong tin va hién thi két qua.

CB PDT Thém/ Stra/ X6a danh muc Phong, Surc
chtra hoc, Strc chira Thi. Hé thong xir 1y thong
tin va hién thi két qua.

CB PDT tra ctu lich sir muon phong. Hé thong
xtr 1y thong tin va hién thi két qua.

CB PDT tra ctru thiét bi phong. Hé thong xir 1y
thong tin va hién thi két qua.

4.4

Qudn Iy tién dé dao

CB PDT

Trung
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tao

binh

CB PDT quan 1y ké hoach nghi 1. Hé thong tu
dong cap nhat va phan bo ké hoach nghi 18

CB PDT quan ly tién do dao tao hoc ky. He
théng tu dong cap nhat, theo doi va hién thi tién
do.

CB PDT lap ké hoach toan trudng theo nam hoc
tir ngay dén ngay. Hé thong tu dong ap dung ké
hoach toan trudng theo nam hoc tir ngay bat dau
dén ngay két thuc.

CB PDT lap chi tiét ké hoach trong ky. Hé thong
tu dong phan bo, theo ddi va kiém soat tién do
thuc hién.

CB PDT xép tién d6 hoc tap cho 16p hanh chinh.
Hé théng tu dong xép tién dd hoc tap dua trén
chuong trinh ddo tao chuan.

CB PDT sao chép tién do tir 16p nay sang 16p
khac trong cung 1 nganh hoc. Hé thng s& tu
dong cap nhat tién do hoc tap tuong ung cho 16p
dich

CB PDT sao chép tién d6 cho mén hoc. hé théng
tu dong sao chép toan bo tién do.

4.5

Qudn Iy I6p hoc phin

CB PDT

Trung
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binh

CB PDT khai bao danh sach 16p hoc xép thoi
khoa biéu. Hé théng tiép nhan danh sach 16p
hoc, kiém tra rang budc va dir li¢u, tw dong xép
thoi khoa biéu

CB PDT chon ty dong cac mon thyuc hién trong
ky theo khung chwong trinh dao tao. Hé théng
ty dong dbi chiéu khung chuong trinh dao tao
dé chon cac mon phu hop theo ky va tu dong
thém vao ké hoach hoc tap.

CB PDT thiét 1ap s6 16p Iy thuyét, thuc hanh can
tao trudc khi gen ra 16p hoc phﬁn. Hé théng cho
phép nhap s6 16p 1y thuyét va thyc hanh can thiét
trude khi ty dong tao cac 16p hoc phan tuong
ung

CB PDT quan ly danh sach 16p hoc phan. Hé
thdng cho phép thém, sira, x6a va theo ddi danh
sach 16p hoc phan

CB PDT mé 16p hoc phan (tao 16p tin chi). Hé
théng tu dong tao 16p tin chi dya trén ké hoach
dao tao va dang ky cua can bg phu trach mé 1op

CB PDT cho phép nguoi dung 1a cac khoa/ bd
mon xem ndi dung ké hoach déo tao toan truong
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theo nam hoac theo hoc ky. H¢ théng cho phép
phan quyén truy cap.
CB PPT in ké hoach giang day theo nim/ bo
mon. Hé théng thuc hién 1énh in cac ké hoach
theo yéu cau.
Phire
4.6 Xép lich hoc CB PDT B tap

CB PDT xép lich hoc theo 16p hoc phan. Hé
théng te dong phan b6 lich hoc theo 16p hoc
phan dua trén dir liéu dang ky va quy tic xép
lich ctia can bd phu trach dao tao.

CB PDT Xép lich hoc theo khoa. Hé théng s€ tu
dong phan chia va sép xép lich hoc dua trén
khoa theo tirng khoa tuong ung.

CB PDT chia nhom thyc hanh. Hé thong tu dong
phan nhém theo tiéu chi duoc thiét 1ap dé phuc
vu thuc hanh.

CB PDT xép thoi gian hoc. H¢ théng tu dong
ghi nhan va sap xép thoi gian hoc.

CB PDT thém, stra, x6a lich hoc sau khi da xép.
Hé thong xir 1y va cap nhat

CB PDT ngit sy kién lich hoc khi ké hoach hoc
tap thay dbi. Heé théng tu dong cap nhat va guri
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thong bao ngét su kién lich hoc khi ké hoach hoc
tap thay doi.

CB PDT check trung lich hoc cta sinh vién. H¢
théng tu dong so sanh lich hoc ma1 véi lich hoc
hién c6 cua sinh vién dé phat hién va canh bao
trung lich.

CB PDT kiém tra cac sy kién tring ngay nghi
18. Hé théng tu dong uvu tién xu 1y sy kién nghi
18 va canh bao trung lich cho can bo phu trach
dau tu kiém tra.

CB PDT so sanh lich hoc cac 16p hoc phﬁn. Hé
théng thyc hién so sanh lich hoc cac 16p hoc
phan bang cach ddi chiéu thoi gian va phong hoc
dé phat hién trung 1ap hodc xung dot.

CB PDT sao chép dung lich. H¢ théng thuc hién
xtr Iy va hién thi thong tin

CB PDT sao chép va doi budi. Hé théng thuc
hién xir Iy va hién thi thong tin

CB PDT sao chép va doi cap tiét. Hé théng thuc
hién xir Iy va hién thi thong tin

CB PDT kiém tra lich trung. Hé théng tu dong
phét hién va canh bao lich trung khi CB PDT
nhap lich moi.
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Murc do

CB PDT kiém tra lich ban. Hé théng tu dong
kiém tra lich ban va tra vé trang thai san sang
hoac ban.

Hé théng co chirc nang thiét 1ap thoi gian voi
cac 16p phi chinh quy

Hé théng cho phép dinh nghia linh dong thoi
gian hoc vé&i timg hoc phan tng vdi chuong
trinh dao tao

Hé théng khong phu thudc vao Hoc ky va Nam
hoc ctia d6i twong Pai hoc chinh quy

Hé thong cho phép lién thong dir lidu cac Hé dao
tao dé kiém tra trung lich, Phong, Giang vién

Hé théng mém déo cung cép dit liéu dé phuc vu
tinh gio gidng voi cac hé dao tao

Céanh bao mau sac vé mtrc d§ trung thoi khoa
biéu khi dy kién x€p vao thoi gian du dinh

Xép thoi khéa biéu,
lich thi tu dong

5.1

Xép lich hoc tw dong

CB PDT

Phirc
tap

CB PDT khai bao danh muc ca hoc. Hé théng
xir Iy thong tin va hién thi két qua.
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CB PDT quan ly ca hoc cac 1ép Xép lich. Hé
thdng tw dong quan 1y va phan cong ca hoc theo
lich da dugc thiét 1ap cho ting 16p.

CB PDT quan 1y cac 16p hoc phan xép lich tu
dong. He théng ty dong phan bd lich hoc dua
trén dir liéu gidng vién, phong hoc va thoi khoa
biéu d c6, toi uu tranh tring lich.

CB PDT cép phong du kién. Hé théng tu dong
phan bo phong du kién.

CB PDT quan ly do uu tién cap phong. Hé thong
xt 1y dir liéu va hién thi két qua.

CB PBT xép lich hoc tu dong. H¢ théng tu dong
phan bd va sap xép lich hoc phu hop theo khung
gi0, s6 luong hoc vién va gidng vién c6 san.

CB PDT cap giang vién tu dong. Hé thong xir 1y
thong tin va hién thi két qua.

CB PDT cép phong tu dong. Hé thng xir ly
thong tin va hién thi két qua.

CB PDT thiét 1ap cac rang budc: S6 tiét hoc
trong tuan, SO tiét hoc trong ca, S6 tiét day trong
tuan, SO tiét day trong ca,... Hé thong xir 1y
thong tin va hién thi két qua.

Phan mém cho phép thiét 1ap xép tu dong theo
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thudt toan Di truyén

Phan mém duogc phét trién xép tung dong dua
vao API dugc chay truc ti€p trén may chu khi
may tram goi xép tu dong

Phan mém dua ra danh sach cac hoc phan chua
duoc xép tu dong va 1y do

Hb tro xép TKB tu dong theo mot sd rang budc
xac dinh trudc

Cho phép céc khoa tham gia xép phan bd gido
vién vao 6 lich thoi khoa biéu

Phan mém xép thoi khoa biéu tu dong phai theo
thudt toan di truyén

Phan mém c6 ché d6 xép thoi khoa biéu tu dong
toan trudng hoic theo danh sach mot sé 16p
nguoi dung chon

Xép thoi khoa biéu tu dong goi API xép trén
may chu chtr khong xép tai may tram cta nguoi
dung

5.2

Xép lich thi tw djng

CB PDT

Phirc
tap

CB PDT khai bao danh muc dot thi. Hé thong
xtr 1y va hién thi két qua.
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CB PDT thiét 1ap tham sb: S6 ngay gidn cach,
cap tiét duoc xép, cho phép xép thir 7, CN. Hé
thdng xir 1y va hién thi két qua.

CB PDT cho phép xép GV coi thi 1, 2. Hé thong
xtr 1y va hién thi két qua.

CB PDT chia sinh vién vao phong thi ty dong.
Hé théng s€ tu dong phan bd sinh vién vao
phong thi dua trén danh sach dang ky va quy
dinh s6 luong t6i da timg phong.

CB PDT quan 1y 16p hoc phan thi xép lich tu
dong. Hé thong xir 1y va hién thi két qua.

CB PDT quét pham vi, phan tich rang budc
trude khi xép. Hé thong xir Iy va hién thi két
qua.

CB PDT Xép lich thi ty dong. HE théng tu dong
phan tich lich thi, diéu kién cta can bo va phong
thi dé 1én lich thi pht hop nhét.

CB PDT gan giang vién coi thi tu dong. Hé
thdng tu dong phan bd giang vién coi thi dwa
trén lich thi, s6 lwong phong va trang thai sin
sang cua giang vién.

CB PDT gan phong thi ty dong. Hé théng xu 1y
va hién thi két qua.
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CB PPT danh sb bao danh ty dong. Hé thong xir
1y va hién thi két qua.
CB PDT théng ké sinh vién chua c6 lich thi. Hé
thdng loc va hién thi danh sach sinh vién chua
co lich thi dya trén dir li¢u dang ky thi.
Chim céng bao
giang
6.1 Quan Iy cham cong CB PDT B Phire
lich day tap

CB PDT phén cong thanh tra chdm cong. Heé
thdng xir 1y va hién thi két qua.

CB PPT d6 dir liéu cong lich day. Hé thong xir
1y va hién thi két qua.

CB PDT cap nhat chim cong lich day theo phan
cong. H¢ théng cap nhat va hién thj két qua.

CB PDT cap nhat chidm cong lich day. H¢ théng
cap nhat va hién thi két qua.

CB PDT chuyén chdm cong lich hoc. Hé thdng
xtr 1y va hién thi két qua.

CB PDT in kiém tra gid giang. Hé thong xir ly
va hién thi két qua.

CB PDT théng ké sai pham giang vién. Hé
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Murc do

thdng xir 1y va hién thi két qua.

CB PDT thong ké sai pham giang vién theo khoa
va toan truong. Hé thong xir Iy va hién thi két
qua.

CB PDT thong ké phan cong chdm cong. Heé
thong xir 1y va hién thi két qua.

CB PDT théng ké tong s6 tiét cia GV theo hoc
ky. Hé théng xtr Iy va hién thi két qua.

CB PDT béo céo sd tiét day thuc tét cua GV. Hé
thdng xir 1y va hién thi két qua.

CB PPT i chiéu gio day theo 16p hoc phan.
Hé thng xtr 1y va hién thi két qua.

CB PDT bao cao ké hoach day va thyc giang.
Hé thong xir 1y téng hop bao céo va hién thi két
qua.

CB PDT thong ké thira thiéu tiét giang. Hé thong
xtr 1y tong hop va hién thi két qua.

6.2

Qudn Iy chim cong
lich coi thi

CB PDT

Trung
binh

CB PDT db dir liéu chdm cong coi thi. Hé thong
xtr 1y va hién thi két qua

CB PPT cap nhat chdm cong coi thi theo phan
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cong. Hé thong xur 1y cap nhat va luu két qua

CB PDT cép nhat chim cong coi thi. Hé thong
tu dong ghi nhan va cip nhat dir licu chdm cong
ngay lap ttc.

CB PDT in kiém tra gio coi thi. Hé thong xir 1y
va hién thi két qua.

CB PDT in kiém tra gio coi thi theo khoa. H¢
thdng xir 1y va hién thi két qua.

CB PDT thong ké sd tiét coi thi thuc té cia GV.
Hé thong xtr 1y thong ké va hién thi két qua

Quan ly dang ky hoc
phﬁn

CB PDT, NH(SV)

Phirc
tap

CB PDT thong ké s6 liéu mo 16p, hoc lai. Hé
théng cap nhat ) liéu mé& 16p va hoc lai va hién
thi két qua.

CB PDT thiét 1ap thong tin ding ky dang ky tin
chi: Thoi gian, s6 tin chi t6i thiéu, t6i da, ap
dung cho H¢, khoa, khéa, nganh, chuyén nganh,
16p. Hé thdng xir 1y va hién thi két qua.

CB PDT ding ky hoc phan cho sinh vién. Hé
thdng xir 1y va hién thi két qua

CB PDT ding ky hoc phan nganh 2. Hé thdng
xtr ly va hién thi két qua
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Sinh vién dang ky trén cong thong tin sinh vién
theo ké hoach. Hé théng xtr Iy va hién thi két
qua

CB PDT dang ky hoc phan theo 16p hanh chinh.
Hé théng xtr 1y va hién thi két qua

CB PDT ding ky hoc phan theo ting sinh vién.
Hé théng xtr 1y va hién thi két qua

CB PDT dang ky sinh vién ty dong theo pham
vi 16p tin chi. Hé théng xtr 1y va hién thi két qua

CB PDT import danh sach sinh vién theo 16p
hoc phan. Hé théng xir 1y va hién thi két qua

CB PDT thiét 1ap pham vi sinh vién dang ky chi
tiét t6i ting sinh vién. Hé thong xir Iy va hién thi
két qua

CB PPT thong béo s6 tin chi tbi thiéu, tdi da dén
ting sinh vién. Hé théng xir 1y dua ra thong bao
va hién thi két qua

CB PDT cho phép sinh vién nhin thiy, khong
nhin thay cac hoc phan theo tiéu chi rang budc
khi dang ky hoc. Hé théng xir Iy va hién thi két
qua

CB PDT dang ky hoc lai theo 16p hoc phén. Hé
thong xir 1y, hién thi, luu két qua dang ky
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CB PDT dang ky hoc cai thién Hé thong xtr 1y,
hién thi va luu két qua dang ky

CB PDT huy ding ky hoc phan sinh vién. Hé
thdng xir 1y, luu két qua hiry dang ky

CB PDT huy dang ky hoc phan nhiéu sinh vién.
Hé théng xtr 1y, luu két qua huy ding ky

CB PDT huly dang ky nhiéu 16p hoc phan. Hé
thdng xir 1y, luu két qua hiry dang ky

CB PDT cap nhat ngay hét han nop hoc phi 16p
hoc phan. Hé thdng xt 1y, hién thi va luu két qua
dang ky

CB PDT quét danh sach sinh vién chua dong
hoc phi theo thoi han dong hoc phi. Hé théng XU
1y, hién thi két qua.

CB PDT huy ding ky hoc phan chua ndp hoc
phi. Hé théng xtr 1y, luu két qua hay ding ky

CB PDT khai bao danh sach sinh vién 16p hoc
phan. Hé théng xir I va tra vé két qua

CB PDT chuyén 16p hoc phan. Hé thong xir 1y
va tra vé két qua

CB PDT béo céo sinh vién khong dang ky hoc
phan theo dot. Hé thong xir 1y va tra vé két qua
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CB PDT thong ké sd liéu dy bao. Hé thong
thong ké va tra vé két qua

CB PDT théng ké s liéu sinh vién ding ky tin
chi. Hé thong thong ké va tra vé két qua

CB PDT théng ké s6 liéu sinh vién chua dang
ky tin chi. Hé thong thong ké va tra vé két qua

CB PDT quan ly danh sach huy/riit hoc phan.
Hé thong cap nhat va luu trir danh sach.

CB PDT thdng ké s6 liéu dang ky theo chiéu SV.
Hé théng téng hop, phan loai s6 liéu va dua ra
bao cao.

CB PDT duyét, khong cho diéu chinh dang ky
hoc phan. Hé thong khoa khong cho phép diéu
chinh dang ky hoc phan khi CB PDT di duyét

CB PDT quan ly danh sach sinh vién dugc phé
duyét. Hé théng xir 1y va tra vé két qua

CB PDT quan ly danh sach sinh vién chua dugc
phé duyét. He thong xir 1y va tra vé két qua

CB PDT quan ly danh sach sinh vién khong
dugc phé duyét. Hé thong xur 1y va tra vé két qua

Quan ly thu - chi
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Lap ké hoach thu hoc
8.1 phi — ¢ phi (cac | CB PDT, CB PTC- B Phirc
" | khodn thu ngoai hoc KT tap

phi)

CB PDT, CB PTC-KT quan ly danh muc khoan
thu hoc phi. Hé théng xtr 1y va tra vé két qua

CB PDT, CB PTC-KT quan ly danh muc loai
khoan thu ngoai hoc phi. Hé théng xir 1y va tra
vé két qua

CB PDT, CB PTC-KT lap ké hoach thu chung.
Hé théng xtr 1y va tra vé két qua

CB PPT, CB PTC-KT lap ké hoach thu b sung.
Hé théng xir 1y va tra vé két qua

CB PDT thiét 1ap muc hoc phi tin chi theo h¢
khoa, khoa, nganh, 16p, khéi kién thirc, tinh chat
hoc, theo qué)c tich,...

CB PDT thiét 1ap khoan thu hoc phi theo hoc ky.
Hé théng xir 1y va tra vé két qua

CB PDT thiét 1ap khoan thu hoc khac theo hoc
ky. Hé thong xtr 1y va tra vé két qua

CB PDT dinh nghia khoan thu hoc lai, cai thién
v6i mirc gia riéng. Hé théng xtur Iy va tra vé két
qua
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CB PDT thiét lap cac khoan thu nhap hoc dau
nam chi tiét toi timg chuyén nganh. Hé thong xu
1y va tra vé két qua

CB PDT thiét 1ap cac khoan 18 phi tuyén sinh.
Hé théng xtr 1y va tra vé két qua

8.2

Du toan kinh phi

CB PDT, CB PTC-
KT

Trung
binh

CB PDT, CB PTC-KT tong hop du kién thu. H¢
thdng xir 1y va tra vé két qua

CB PDT, CB PTC-KT xem chi tiét dy kién thu.
Hé théng xir 1y va tra vé két qua

CB PDT, CB PTC-KT thong ké hoc phi theo 16p
hoc phan. Hé théng xtr 1y va tra vé két qua

CB PDT, CB PTC-KT thong ké chi tiét hoc phi
theo 16p hoc phan. Hé thong xir 1y va tra vé két
qua

CB PDT, CB PTC-KT du béao hoc phi nhap hoc
ting nganh. Hé thong xtr 1y va tra vé két qua

8.3

Thu hoc phi — 1¢ phi
(cdac khodn thu ngoai
hoc phi)

CB PDT, CB PTC-
KT

Trung
binh

CB PTC-KT quan ly mi hoa don. Hé thong xir
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1y va tra vé két qua

CB PTC-KT thu nhap hoc. Hé théng xur 1y va tra
vé két qua

CB PTC-KT thu hoc phi. Hé thong xur Iy va tra
vé két qua

CB PTC-KT thu 1¢ phi (khodn thu ngoai hoc
phi) . Hé thong xir Iy va tra vé két qua

CB PTC-KT thu 1¢ phi thi lai. Hé thong xir Iy va
tra vé két qua

CB PTC-KT thu 1¢ phi thi tot nghiép. Hé thong
xt 1y va tra vé két qua

CB PDT, CB PTC-KT Import phiéu thu hoc phi
ngan hang. Hé thong xir 1y va tra vé két qua

T6 chirc thi tap
trung

9.1

Té chire thi tap trung

CB PDT, CB
PKTDBCL&TT

Phirc
tap

CB PKTDBCL&TT xép lich thi sinh vién. Hé
thong xir 1y va tra vé két qua

CB PKTPBCL&TT danh s6 bao danh. Hé
thong xir 1y va tra vé két qua

CB PKTDPBCL&TT khai bdo danh sach tron

244



STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

lich thi sinh vién. Hé thong xtr 1y va tra vé két
qua

CB PKTBBCL&TT khai bao danh sach lich thi
sinh vién. Hé thong xtr 1y va tra vé két qua

CB PKTDBCL&TT quan 1y don tai bai thi danh
phach. Hé thong xtr Iy va tra vé két qua

CB PKTPBCL&TT huéng dan don tai bai thi.
Hé théng xtr 1y va tra vé két qua

CB PKTPBCL&TT huéng dan danh phach. Hé
thong xir 1y va tra vé két qua

CB PKTPBCL&TT khéa don ti bai thi. Hé
thong xir 1y va tra vé két qua

CB PKTPBCL&TT nhap diém thi theo phong
thi. Hé thong xir 1y va tra vé két qua

CB PKTDBCL&TT nhap diém thi theo phéach,
SBD. Hé thong xir Iy va tra vé két qua

CB PKTPBCL&TT nhép diém thi theo thi bai
thi. Hé thong xir 1y va tra vé két qua

CB PDT, CB PKTPBCL&TT in danh sach
nhap diém theo phach. Hé théng xur 1y va tra vé
két qua

CB PKTDBCL&TT quan 1y giao ti dé nhan tii
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STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
bai. Hé thong xtr 1y va tra vé két qua
0.2 CB B Don
| Quan Iy phiic khdo PKTPBCL&TT gidn
CB PKTDBCL&TT quan ly danh sach phuc
khao. Hé théng xtr 1y va tra vé két qua
CB PKTPBCL&TT phan cong giang vién chdm
phuc khao. Hé thong xir 1y va tra vé két qua
CB PKTPBCL&TT théng nhat diém phuc
khao. Hé théng xtr 1y va tra vé két qua
Quan ly ngan hang
10 A AL e
b0 cau hoi
Cong cu sogn thdo
Lo CB Phire
10.1 | offline (danh cho PKTDBCL&TT B tap

gidng vién)

CB PKTPBCL&TT quan ly danh muc bd cau
hoi. Hé thong xur 1y va tra vé két qua

CB PKTPBCL&TT quan 1y danh myc phan. Hé
thong xir 1y va tra vé két qua

CB PKTPBCL&TT quan ly danh muc chuong.
Hé théng xtr 1y va tra vé két qua

CB PKTDBCL&TT Import cau tric bo cau hoi
tir ngan hang . Hé thong xtr 1y va tra vé két qua
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Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

CB PKTPBCL&TT Export cau trac (Phan/
Chuong) cia b cau hoi c6 san. Hé théng xur 1y
va tra vé két qua

CB PKTDBCL&TT quén ly danh sach cau hoéi
theo bo cau hoi. Hé thong xir Iy va tra vé két qua

CB PKTBBCL&TT quan ly cau héi chon. H¢
thdng xir 1y va tra vé két qua

CB PKTBBCL&TT quan 1y cau hoi dang/sai.
Hé théng xtr 1y va tra vé két qua

CB PKTPBCL&TT quan ly cau hoi nhiéu lua
chon. Hé thong xur 1y va tra vé két qua

CB PKTDBCL&TT quan ly cau hoi ty luan. Hé
thdng xir 1y va tra vé két qua

CB PKTPBCL&TT quan 1y cau hoi dién
khuyét. Hé thong xir 1y va tra vé két qua

CB PKTBPBCL&TT quan ly cau héi ghép doi.
Hé théng xtr 1y va tra vé két qua

CB PKTDBCL&TT Import ngan hang cau hoi.
Hé théng xir 1y va tra vé két qua

Tur file dir liéu export cua bd cau hoi cung phién
ban trac nghiém V2. H¢ thong xur ly va trd veé ket
qua
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Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
Két qua export dé bo phan khao thi import vao
phan mém EDU d¢é kiém duyét va lam dé
102 Qudn ly ngdn hang CB B Phire
| cdu hoi PKTDBCL&TT tap

CB PKTPBCL&TT quan 1y bd ciu hoi. Hé
thdng xir 1y va tra vé két qua

CB PKTDBCL&TT quan 1y danh myc phan. Hé
thong xtr Iy va tra vé két qua

CB PKTPBCL&TT quan ly danh muc chuong.
Hé théng xtr 1y va tra vé két qua

CB PKTPBCL&TT phén quyén quan 1y b cau
hoi. Hé thong xur 1y va tra vé két qua

CB PKTPBCL&TT phéan cong nhan sy kiém
duyét cau hoi. Hé thong xir Iy va tra vé két qua

CB PKTDBCL&TT quén ly danh sach cau hoéi
theo bo cau hoi. Hé thong xir Iy va tra vé két qua

CB PKTPBCL&TT soan thao cdu hoi tric
nghiém (cau don). Hé thong xur 1y va tra vé két
qua

CB PKTPBCL&TT soan thio cau hoi tric
nghiém nhém (ciu cha — con). Hé thdng xir Iy
va tra vé két qua
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

CB PKTBBCL&TT soan thao cau hoi dang
hoan thanh cau. Hé thong xir Iy va tra vé két qua

Cho phép quan 1y cac mon hoc va ma tran kién
thirc ctia mon hoc tuong ng: thém maoi, sua doi
hodc x6a mén hoc va ma tran kién thirc cia mon
hoc do.

Thé hién dugc tit ca cac mon hoc trong chuong
trinh ddo tao khung, va thoi diém hoc cua timg
mon

Quan 1y dugc cdc mon hoc va ngan hang cau héi
cuia moi mon hoc do dién ra trong nhiéu hoc ky.

Hé théng ngan hang cau héi thé hién duogc su
tuong tac gitra khung churong trinh dao tao, mon
hoc, ngan hang cau hdi, dé thi.

H& tro xay dung mot ngan hang cau hoi da dang
phong phi, hd trg quan 1y nhiéu loai cau héi cho
cong tac tao dé thi theo nhiéu hinh thirc khac
nhau.

11

Quin 1y ra dé thi

CB
PKTDBCL&TT

Phirc
tap

CB PKTPBCL&TT dé xuét cau tric dé thi. Hé
thdng xir 1y va tra vé két qua

CB PKTPBCL&TT kiém duyét cau tric dé thi.
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Hé thong xtr 1y va tra vé két qua

CB PKTPBCL&TT tao dé thi bang tay. Hé
thong xir 1y va tra vé két qua

CB PKTPBCL&TT tao dé thi ty dong. Hé
thdng xir 1y va tra vé két qua

CB PKTPBCL&TT tao dé thi theo ciu trac da
duyét. Hé théng xir 1y va tra vé két qua

CB PKTDBCL&TT quén ly danh sach bo dé thi.
Hé théng xtr 1y va tra vé két qua

CB PKTPBCL&TT sao chép bo dé thi. Hé
thdng xir 1y va tra vé két qua

Quan 1y céc dé thi theo cac hinh thirc thi tu luan,
trac nghiém vai cac cau hoi lay tur dir liéu ngan
hang cau hoi

CB PKTPBCL&TT quan ly ngan hang dé thi
theo timg mon hoc. Hé théng xur 1y va tra vé két
qua

CB PKTDBCL&TT tao dé thi theo tron dap an,
tron cau hoi. He thong xir 1y va tra vé két qua

CB PKTDBCL&TT sira trang thai dé dé thi c6
thé duoc ding hodc khong dung. Hé thong xir Iy
va tra vé két qua
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STT Tén Use - Case Tenctlzllicn:llhan nhin Mo ta truwong hop st dung dtghic(gt " Mire do
phy (BMT)
CB PKTPBCL&TT tao ma tran kién thirc dé 1ay
cau hoi cho dé thi. Hé théng xtr Iy va tra vé két
qua
CB PKTPBCL&TT dinh nghia cac thang diém
theo cdu hoi trong dé thi. Hé thong xir 1y va tra
vé két qua
CB PKTPBCL&TT Diéu chinh céac thang diém
cho phu hop véi tong thang diém cia ca dé thi.
Hé théng xir 1y va tra vé két qua
1 To ) chirc thi truc
tuyéen
121 Té chikc thi trén mdy CB B Phiic
0 nhiéu dia diem PKTDBCL&TT tap

CB PKTPBCL&TT quan 1y thi trac nghiém (dé
thi va lich thi). Hé thong xur 1y va tra vé két qua

CB PKTPBCL&TT Quan ly thi tric nghiém tai
dia diém thi. Hé thong xur 1y va tra vé két qua

CB PKTPBCL&TT Phéan quyén giam thi coi
thi. Hé thong xir 1y va tra vé két qua

CB PKTDBCL&TT Thiét 1ap lai mat khau sinh
vién. Hé thong xur 1y va tra vé két qua

CB PKTDBCL&TT Thiét 1ap cho sinh vién thi
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

lai (truong hop may 16i). Hé thong xtr 1y va tra
vé két qua

CB PKTDBCL&TT Trao d6i, nhic nhé céc thi
sinh trong phong thi. Hé thong xur 1y va tra vé
két qua

DPua ra céc tinh trang canh bao khi phat hi¢n thi
sinh c6 bat thuong. Hé thong xir Iy va tra vé két
qua

Thiét 1ap giao dién hién thi bai 1am cta thi sinh
theo tirng cau hoi, hién thi toan bai hay khong
duoc quay tr¢ lai cau trudc, gioi han thoi gian
lam bai

C6 nhiéu ché d6 kiém soat thoi gian lam bai cta
thi sinh: Ki€ém soat thoi gian cho ting phan thi,
kiém soat tong thoi gian bai thi

Tu dong phat hién mat két ndi server va thong
bao cho thi sinh.

CB PKTBBCL&TT xem lai lich stir lam bai thi
ctia thi sinh. Hé théng xtr 1y va tra vé két qua

12.2

Phan mém thi trén
may (danh cho sinh
vién)

CB
PKTDBCL&TT.
NH(SV)

Phirc
tap

NH(SV) dang nhap thi theo tai khoan sinh vién.
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Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Hé thong xtr 1y va tra vé két qua

NH(SV) xem céu d lam, chua lam. Hé thong
xur 1y va tra vé két qua

NH(SV) ndp bai. Hé théng xur 1y va tra vé két
qua

Giao dién 1am bai thi duoc thiét ké tién dung,
cho phép thi sinh bao quat duoc bai thi va dé
dang danh daw/lya chon cac phuong an.

Cho phép thi sinh "Thu tai nghe" va "Thu
microphone" trude khi lam bai thi c6 nghe, noi.

Hién thi anh chan dung cta thi sinh trén giao
dién lam bai.

Ch4m va hién thi két qua 1am bai cua thi sinh
ngay sau khi hét gio hodc thi sinh lam xong va
nap bai.

Cho phép thi sinh xem 101 giai sau khi ndp bai
hoic khong. Hé thong xur 1y va tra vé két qua

Co thé phuc hoi sau cac su ¢ nhu mat dién, mat
két ndi mang ... Tinh an toan va dg tin cdy cao.
Trong trudong hop co su cd, sau khi duoc khic
phuc, thi sinh c6 thé tiép tuc 1am bai thi ctia minh
& trang thai trudce lic xay ra su cd.

13

Cong thong tin sinh

NH(SV)

Phirc
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n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
vién tap

NH(SV) tra ctru, dé xuat hiéu chinh 1y lich ca
nhan. Hé thong xtr 1y va tra vé két qua

NH(SV) khai béo ly lich ¢4 nhan theo dot m& ké
khai. Hé théng xur 1y va tra vé két qua

NH(SV) tra ctu chuong trinh dao tao khung
toan truong, chuyén nganh chinh, chuyén nganh
2. Hé thong xir Iy va tra vé két qua

NH(SV) tra ctru két qua diém danh. Hé thong xtr
1y va tra vé két qua

NH(SV) tra ctru két qua rén luyén, danh gia
di€ém reén luyén ban than. HE thong xur Iy va tra
vé két qua

NH(SV) tra ctu lich hoc, lich thi. H¢ théng XU
1y va tra vé két qua

NH(SV) tra ciru két qua hoc tap. Hé thong xir Iy
va tra vé két qua

NH(SV) tra ctru thong tin vin bang. Hé thong
xt 1y va tra vé két qua

NH(SV) ding ky hoc phan theo chuong trinh.
Hé théng xir 1y va tra vé két qua

NH(SV) tra ctru két qua dang ky hoc phan. Hé
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n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
thong xir 1y va tra vé két qua
NH(SV) tra ciru cong ng sinh vién. Hé théng xur
1y va tra vé két qua
NH(SV) thanh toan hoc phi tryc tuyén. Hé théng
xt 1y va tra vé két qua
NH(SV) thong tin khen thudng ky luat. HE
thong xir 1y va tra vé két qua
NH(SV) thong tin ndi, ngoai tra. Hé thong xir Iy
va tra vé két qua
Quan ly nhan su,
I quan ly danh gia
KPI va thu lao giang
day
1 Quin ly Tuyén dung | CB PTC-HC, CB B Trung
nhan sy CKCM, LbP binh

CB PTC-HC, CB CKCM d& xuit tuyén dung
nhan sy. Hé théng xir 1y va tra vé két qua

CB PTC-HC lap ké hoach tuyén dung. Hé thong
xt 1y va tra vé két qua

CB PTC-HC duyét hd so tng vién. Hé thdng xir
1y va tra vé két qua

CB PTC-HC nhép két qua tuyén dung. Hé thong
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STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
xur 1y va Iuu thong tin
CB PTC-HC & xuat danh sach g vién tring
tuyén. Hé thong xir 1y va tra vé két qua
LDP duyét hd so tmg vién thanh nhan sy. Hé
thdng xir 1y va tra vé két qua
Quan ly Hop déng | CBPTC-HC, CB B Phiic
lao dOng CKCM tap

CB PTC-HC quan ly danh myc loai hgp dong.
Hé théng xtr 1y va tra vé két qua

CB PTC-HC, CB CKCM tra ciru hop dong. Hé
thdng xir 1y va tra vé két qua

CB PTC-HC nhap thong tin hop dong theo can
bo. Hé théng xtr 1y va luu thong tin

CB PTC-HC dua ra canh bao hop dong sap hét
han. Hé thong xtr Iy va tra vé két qua

CB PTC-HC théng ké hop dong sip hét han
trong khoang thoi gian tim kiém. Hé théng xir Iy
va tra vé két qua

CB PTC-HC nhédp quyét dinh cham dat hop
ddng. Hé thong xir Iy va tra vé két qua

Thong bao qua email hoac SMS, app mobile
canh bao sap hét han hop dong. Hé thong xir ly
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Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

va tra vé két qua

CB PTC-HC xuat danh sach da giri théng bao
qua email hodc SMS, app mobile canh bao sip
hét han hop dong. Hé thng xir 1y va tra vé két
qua

CB PTC-HC dau ra canh bao nghi huu. Hé
thdng xir 1y va tra vé két qua

Téng hop danh sach can b sip nghi huu trong
khoang thoi gian tim kiém

Thong bao qua email hoac SMS, app mobile
canh béo sip nghi huu

Xuét danh sach da guri thong bao qua email hodc
SMS, app mobile canh bao sip nghi huu

Quin ly HoO so nhan
sw

3.1

Qudn Iy co cdu to
chire

CB PTC-HC

Trung
binh

CB PTC-HC quan ly danh myc loai phong ban
(Khoa, Trung tam, Phong ban, ...). H¢ théng XU
1y va tra vé két qua

CB PTC-HC quan Iy théng tin co ban vé don vi.
Hé théng xtr 1y va tra vé két qua
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Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

CB PTC-HC quéan ly danh muc céc Co sé, phan
hiéu Nha Truong. Hé thdng xtr 1y va tra vé két
qua

CB PTC-HC quéan ly danh muc Phong ban
(Khoa, Trung tdm, Phong ban, ...) truc thudc co
s0. Hé théng xtr 1y va tra vé két qua

CB PTC-HC quan ly danh muc t6 bdo mon. Hé
thong xir 1y va tra vé két qua

CB PTC-HC cép nhat thong tin t6 bd mon. Hé
thong xir 1y va luu két qua

CB PTC-HC phan cong nhan su t6 bo mon. Hé
thdng xir 1y va tra vé két qua

3.2

Ly lich nhan sy

CB PTC-HC

Phirc
tap

CB PTC-HC tra ctru hd so nhan su. H¢ théng XU
1y va tra vé két qua

CB PTC-HC xem hd so nhan sy. Hé thong xtr 1y
va tra vé két qua

CB PTC-HC quan ly qua trinh khen thuong — ky
luat. Hé thong xir 1y va tra vé két qua

CB PTC-HC quén Iy qua trinh dao tao. Hé thong
xur 1y va tra vé két qua
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chinh hu thiet
P (BMT)
CB PTC-HC quan 1y qua trinh cong tac. H¢
thdng xir 1y va tra vé két qua
CB PTC-HC quan Iy qué hé gia dinh. Hé thong
xur 1y va tra vé két qua
CB PTC-HC quén 1y qua trinh bdi dudng. Hé
thdng xir 1y va tra vé két qua
CB PTC-HC quan ly qué trinh di thuc té . Hé
thong xir 1y va tra vé két qua
CB PTC-HC in mau 1y lich c4 nhan theo mau
quy dinh. Hé thong xur 1y va tra vé két qua
Quan ly cic Quyét
. R *A Ph ,
dinh — (BO ~mhiem, | - b g B e
Mién nhiém, Quy tap

hoach, ...)

CB PTC-HC quén Iy danh muc loai quyét dinh.
Hé théng xtr 1y va tra vé két qua

CB PTC-HC quan 1y quyét dinh bd nhiém. Hé
thong xir 1y va tra vé két qua

CB PTC-HC quan ly quyét dinh cir di cong tac
(trong nudce, ngoai nudc) . Hé théng xir Iy va tra
vé két qua

CB PTC-HC quan 1y quyét dinh cir di hoc (trong
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Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

nudc, ngoai nude) . He thong xur 1y va tra ve ket
qua

CB PTC-HC quan 1y quyét dinh khen thudng
tap thé. Hé théng xtr 1y va tra vé két qua

CB PTC-HC quén ly quyét dinh ky luat tap thé.
Hé théng xtr 1y va tra vé két qua

CB PTC-HC quan 1y quyét dinh di tip huan
(trong nudc, ngoai nude) tap thé. Hé thdng xir
1y va tra vé két qua

CB PTC-HC tra ctru quyét dinh tap thé. Hé
thong xir 1y va tra vé két qua

CB PTC-HC cap nhat quyét dinh tap thé. He
thdng xir 1y va luu két qua

Quin ly Pang, cong
tac Xa hoi, Ké khai
tai san can b

CB PTC-HC

Trung
binh

CB PTC-HC quan 1y 1y lich doan. Hé thong xir
1y va tra vé két qua

CB PTC-HC quan 1y 1y lich dang. Hé thong xir
1y va tra vé két qua

CB PTC-HC quan Iy 1y lich tham gia t6 chtrc xa
hoi khac. Hé thong xtr Iy va tra vé két qua
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STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
CB PTC-HC quan 1y 1y lich strc khoe. Hé thong
xt 1y va tra vé két qua
Chim coéng theo Phite
diém danh (phin | CB PTC-HC, LDP B tap

mém)

CB PTC-HC quan 1y sb ngay phép nam. Hé
thdng xir 1y va tra vé két qua

CB PTC-HC quén ly cong tac. Hé thong xir ly
va tra vé két qua

LDP duyét cong thang. Hé thong xir 1y va tra vé
két qua

CB PTC-HC quan Iy chdm cong ngoai gid theo
thang. Hé thong xir 1y va tra vé két qua

Lap bang tong hop cham cong cua cac phong
ban (nghi viéc, nghi phép, cong tac, lam thém,..)

CB PTC-HC cap nhat ngay phép cho nhan su.
Hé théng xtr 1y va luu két qua

CB PTC-HC xem bang lich 1am vi¢c ctiia nhan
su don vi. Hé thong xur 1y va tra vé két qua

LDP duyét/khong duyét: nghi viéc, nghi phép,
cong tac, doi ca, chim cong,... Hé thong xir 1y
va tra vé két qua
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P (BMT)
Quéin ly danh gia Phirc
B PTC-HC, LbP B
KPI, xét thi dua ¢ C-HC, tap

CB PTC-HC thiét 1ap danh muc xép loai KPI.
Hé théng xir 1y va tra vé két qua

Thiét 1ap tiéu chi danh gia theo timg vi tri cong
tac: giang vién, chuyén vién, truéng, phd
phong, Ban giam hiéu...

Tu dong cap nhat diém & tung ti€u chi khi nhan
su nhap thong tin dugc duyét hodc quan Iy nhap
thong tin cho nhan sy

Tinh bang diém theo hé s6 kiém nhiém: mdi can
bd ¢ 1 vi tri cong tac (ki€ém nhiém va co hitru) co6
01 bang tiéu chi danh gid. Phan mém tinh bang
diém tong cua can bo theo hé s6 kiém nhiém va
diém tong.

Phan quyén dé can by quan 1y cap trén cham
diém cho cap duoi.

Luu trit, lién két, tu cap nhap vao két qua danh
gia hang nam

Céc chtrc ndng khac lién quan dén phén loai vién
chtre.

LDP danh gia KPI. Hé thong xtr I va tra vé két
qua
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Mikrc
dd can
thiét
(BMT)

Murc do

IV

Quan ly hanh chinh
dién tir

Quan ly thong bao

CB PTC-HC

Trung
binh

CB PTC-HC xem danh séach thong bao da ban
hanh. Hé théng xu 1y va tra vé két qua

CB PTC-HC cép nhat thong bao méi. Hé thong
xur 1y va tra vé két qua

CB PTC-HC x6a thong bao. Hé thong xir 1y va
tra vé két qua

CB PTC-HC xem danh sach nhan sy da doc,
chua doc théng bao. Hé thong xir 1y va tra vé két
qua

CB PTC-HC xem cac ban tin ndi bo. Hé théng
xur 1y va tra vé két qua

CB PTC-HC xem két luan hop. H¢ théng xu ly
va tra vé két qua

Cho phép thdng ké s6 luot truy cap. Hé thong
xur 1y va tra vé két qua

Quan 1y lich l1am viéc

CB PTC-HC, CB
CKCM, LDP

Trung
binh

CB PTC-HC quan ly lich cong tac (Truong, Pon
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Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

vi, C4 nhan). Hé thong xtr 1y va tra vé két qua

CB PTC-HC, CB CKCM dé xuit lich cong tac.
Hé thong xir 1y va tra vé két qua

LDP, CB PTC-HC duy¢t lich: Nguoi duyét lich
cin clr vao yéu cau dé sap xép, tranh xung dot
vé ngudi, thoi gian va phuong tién

CB PTC-HC, CB CKCM xem lich co quan. H¢
thdng xir 1y va tra vé két qua

CB PTC-HC xem lich phong ban. Hé thng xir
1y va tra vé két qua

CB PTC-HC xem lich ca nhan. Hé thong xir 1y
va tra vé két qua

CB PTC-HC xem lich lanh dao. Hé théng xu ly
va tra vé két qua

Quan ly hop thw noi

bd

CB PTC-HC

Trung
binh

CB PTC-HC quan ly hdp thu ca nhan (hop thu
dén). Hé thong xir 1y va tra vé két qua

CB PTC-HC chon chuyén tiép thu. Hé thong xir
1y va tra vé két qua

Cho phép soan thu. Hé théng xir 1y va tra vé két
qua
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Mikrc
dd can
thiét
(BMT)

Murc do

Cho phép quan 1y hop thu di (thu da gui). He
thdng xir 1y va tra vé két qua

Cho phép quan Iy thu nhap. Hé théng xur Iy va
tra vé két qua

Cho phép quan 1y thu da x6a. Hé théng xir 1y va
tra vé két qua

Quan 1y toan b thu: cho phép Quan tri quan ly
tat ca thu guri, nhan ndi b trén toan hé théng

Quan ly van ban di,
dén, soan thao van
ban

4.1

Van ban mau

CB PTC-HC

Don
gian

CB PTC-HC quan ly van ban phap quy. H¢
thong xir 1y va tra vé két qua

CB PTC-HC quén ly van ban Nha Truong. H¢
thdng xir 1y va tra vé két qua

CB PTC-HC quan ly vin ban mau (cong vin, t&
trinh, quyét dinh, ...). Hé thong xir Iy va tra vé
két qua

4.2

Van ban den

CB PTC-HC

Phirc
tap
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Mikrc
dd can
thiét
(BMT)

Murc do

CB PTC-HC thiét lap cac loai s6 vin ban dén.
Hé théng xtr 1y va tra vé két qua

CB PTC-HC thiét 1ap loai van ban dén tai co
quan. Hé thong xtr 1y va tra vé két qua

CB PTC-HC cap nhat vin ban dén. Hé thong xir
1y va luu két qua

CB PTC-HC Nhap ndi dung toan van cua van
ban dén, dinh kém file van ban. Hé thong xir 1y
va tra vé két qua

CB PTC-HC Chinh stra vin ban dén. Hé thong
xur 1y va tra vé két qua

Bit phé van ban. Hé théng xir 1y va tra vé két
qua

Lanh dao cho y kién chi dao. Hé thdng xur 1y va
tra vé két qua

CB PTC-HC Thoi gian xit Iy. Hé thong xtr 1y va
tra vé két qua

CB PTC-HC Chinh stra but phé van ban. Hé
thong xir 1y va tra vé két qua

CB PTC-HC Xem chi tiét ludng cong viéc giao.
Hé théng xtr 1y va tra vé két qua
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Mikrc
dd can
thiét
(BMT)

Murc do

CB PTC-HC Thuyc thi viéc phan phdi vin ban
dén ca nhéan, phong ban c6 lién quan xr 1y vin
ban

CB PTC-HC Xem noi dung cong viéc, trang thai
xt 1y, thong tin phan phdi

CB PTC-HC Quan tri s6 van ban. Hé thong xur
1y va tra vé két qua

CB PTC-HC In s6 van ban theo ngay, tuan, quy,
nam, thoi gian tir ngay dén ngay. Hé thong xir Iy
va tra vé két qua

CB PTC-HC Tim kiém co ban, tim kiém nang
cao sO van ban dén. Hé thong xtr 1y va tra vé két
qua

Théng ké xir 1y vin ban dén

4.3

Van ban di

CB PTC-HC

Phirc
tap

CB PTC-HC Thiét lap céc loai s6 vin ban di. Hé
thong xir 1y va tra vé két qua

CB PTC-HC Thiét lap loai van ban di tai co
quan. Hé théng xur 1y va tra vé két qua

CB PTC-HC Soan du thao van ban

CB PTC-HC Chinh stra du thao van ban
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Mikrc
dd can
thiét
(BMT)

Murc do

Duyét dy thao van ban: Noi dung, thé thirc, phap
ly

CB PTC-HC Trinh lanh dao ky. Hé thong xur 1y
va tra vé két qua

CB PTC-HC Tra ctru, tim kiém du thao van ban
di. Hé thong xtr 1y va tra vé két qua

CB PTC-HC Cho phép ghi vét xir Iy van ban.
Hé thong xir 1y va tra vé két qua

CB PTC-HC Cap nhéat van ban di. H¢ théng XU
1y va tra vé két qua

CB PTC-HC Nhap ndi dung toan van ctua van
ban di, dinh kém file van ban. Hé thong xir Iy va
tra vé két qua

CB PTC-HC Phan phéi dén cac don vi, ca nhan.
Hé théng xir 1y va tra vé két qua

In s6 vin ban di theo ngay, tuan, quy, nam, thoi
gian tir ngay dén ngay. Hé théng xtr Iy va tra vé
két qua

Tim kiém co ban, tim ki€ém nang cao s6 van ban
di. H¢ thong xr 1y va tra vé két qua

Quan ly khoa hgc va
tap chi dién tir
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n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
Quin ly dé tai can
b0, gidng vién
Qudn ly danh muc Phirc
1.1 NCKH CB PDT B tap

CB PDT quén ly danh myc ndm hoc. Hé théng
xt 1y va tra vé két qua

CB PDT quan ly danh muc cép do dé tai. He
thong xir 1y va tra vé két qua

CB PDPT quan ly danh myc linh vuc dé tai. He
thdng xir 1y va tra vé két qua

CB PDT quan Iy danh muc hd so. Hé thong xur
1y va tra vé két qua

CB PDT quan ly danh muc khung ho so. Hé
thdng xir 1y va tra vé két qua

CB PPT quan 1y danh muc chtrc danh. Hé thong
xt 1y va tra vé két qua

CB PDT quén ly danh muc hoc ham. H¢ théng
xt 1y va tra vé két qua

CB PDT quan 1y danh muc hoc vi. H¢ théng XU
1y va tra vé két qua

CB PPT quan 1y danh muc chtrc vyu. Hé thong
xt 1y va tra vé két qua
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Mikrc
dd can
thiét
(BMT)

Murc do

CB PDT quan ly danh muyc nguén vén. Hé thong
xt 1y va tra vé két qua

CB PDT quan ly danh muyc tiéu chudn danh gia.
Hé théng xir 1y va tra vé két qua

CB PPT quan 1y danh muc khung tiéu chuan
danh gia. Hé théng xu 1y va tra vé két qua

1.2

Qudn ly dé tai cdan bg,
gidng vién

1.2.1

Ping ky dé xuit
nhiém vu

CB CKCM, LDP

Trung
binh

CB CKCM nhap quyét dinh duyét quan Iy danh
muc. Hé théng cap nhat va hién thj két qua.

LDP duyét dé xuat nhiém vu. Hé théng ghi
nhén, cap nhat va thong bao dén cac bén lién
quan.

LDP khong duyét dé xuét nhiém vu va dua ra
phan hoi. Hé théng ghi nhan, cap nhat va thong
bao dén cac bén lién quan.

LDP khéa/ m& dé xuit nhiém vu. Hé théng cap
nhat va hién thi két qua.

1.2.2

Danh sich thuyét
minh

LDbP, GV, TG

Trung
binh
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Mikrc
dd can
thiét
(BMT)

Murc do

LDP nhép danh sach hoi dong tham dinh thuyét
minh. Hé théng cap nhat va hién thi két qua.

GV, TG ndp thuyét minh. Hé théng cap nhat va
chuyén trang thai ho so sang “chd xét duyét”.

LDP nhép danh sach hoi dong tham dinh thuyét
minh. Hé théng cap nhat va hién thi két qua.

LDP khong duyét thuyét minh khong hop 18 va
dua ra phan hoi. Hé théng sé cap nhat trang thai
thuyét minh 1a "Khong hop 18" va hién thi phan
hoi.

LDP khéa, md danh sach thuyét minh. Hé thong
cap nhat trang thai hién thi tuong Ung.

LDP cap nhat thong tin, quyét dinh cua t6 thAm
dinh kinh phi. Hé thong ghi nhan, cap nhat quyét
dinh va diéu chinh kinh phi theo phé duyét.

1.2.3

Danh sach deé tai can
b0, gidng vién

LDP, CB PTC-KT,
CB
PKTDBCL&TT,
GV, TG

Phirc
tap

LDP nhédp thong tin hoi dong dé tai, két qua
danh gia hoi dong. Hé thong cap nhat va hién thi
két qua.

Thanh vién dé tai trong trudng, ngodi truong
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Mikrc
dd can
thiét
(BMT)

Murc do

theo cac vai tro

GV, TG, LDP xem chi tiét thong tin dé tai. Hé
thdng truy xuat va hién thi két qua

CB PKTPBCL&TT nghiém thu dé tai cép co
s0, nghi¢m thu dé tai cép quan ly. H¢ théng cap
nhat va thong bao két qua.

Thong tin bai bao khoa hoc.

GV, TG tam trng ngudn von. Hé théng ghi nhan
tam irng vao ) quy va cap nhat cong no tam trng
tuong Ung.

CB PTC-KT thanh toan kinh phi. Hé théng ghi
nhén, trir ngan sach va cap nhat trang thai thanh
toan.

CB PTC-KT quyét toan kinh phi. Hé théng kiém
tra, d6i chiéu va ghi nhan quyét toan kinh phi.

Thong tin thanh ly

LDP khéa, mé danh sach dé tai hoan thanh. .
Hé thong kiém tra quyén, néu hop 1é thi cho
phép khoa/mé danh sach dé tai hoan thanh .

LDP quan ly dé tai dung thuc hi¢n. HE théng cap
nhat trang thai dé tai 1a "Dung thyc hién" va
ngimg cho phép thao tac tiép theo.
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n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
Bio céo tong hop dé tai nghién ctru khoa hoc.
B4o céo tong hop bai bao nghién ciru khoa hoc
Quin ly dé tai sinh
vién
21 Baﬁg ky dé xuat CB CKCM B Tr‘ung
nhiém vu binh
CB CKCM nhap quyét dinh duyét quan 1y danh
muc. H¢ théng cap nhat va hién thj két qua.
CB CKCM duyét dé xuat nhiém vu. Hé thong
xtr 1y va hién thi két qua.
CB CKCM khong duyét dé xuat nhiém vy va
dua ra phan hoi. Hé théng xir 1y va hién thi két
qua.
CB CKCM khéa/ m¢ dé xudt nhiém vu. Hé
thong kiém tra quyén, néu hop 1¢ thi cho phép
khéa/mé dé xut nhiém vu.
22 Danh sich thuyét| CB CKCM, NH B Trung
| minh (SV) binh

CB CKCM nhap danh sach hoi ddng tham dinh
thuyét minh. Hé thong xir 1y va hién thi két qua.

NH (SV) nop thuyét minh. Hé thong cap nhat va
hién thi két qua.
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STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
CB CKCM duyét thuyét minh hop 1¢. Hé thong
cap nhat va hién thi két qua.
CB CKCM khong duyét thuyét minh khong hop
1¢ va dua ra phan hoi. Hé thong xir Iy va tra vé
két qua.
CB CKCM khoa, mé danh sach thuyét minh. Hé
thdng kiém tra quyén, néu hop 1¢ thi cho phép
khoa/m¢ danh sach thuyét minh.
CB CKCM cép nhat thong tin, quyét dinh cua to
tham dinh kinh phi. Hé théng cap nhat va hién
thi két qua.
CB CKCM, CB
53 | Danh sich dé tai sinh | PPT, NH (SV), B Phirc
| vién CB PTC-KT, tap
PKTBDBCL&TT

CB CKCM, CB PDT thong béo ding ky dé tai.
Hé théng xtr ly va dua ra thong bao.

NH (SV) Pang ky d¢ tai. Hé thong cap nhat va
hién thi két qua.

CB CKCM Duyét dé tai. Hé théng ghi nhan
trang thai “Da duyét” va cap nhat thong tin dé
tai vao co so dir liéu.

CB CKCM Nhép thong tin hoi dong dé tai, két
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nhan
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MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

qua danh gia hoi déng. Hé théng cap nhat va
hién thi két qua.

Thanh vién dé tai trong trudng, ngodi truong
theo céc vai tro

Xem chi tiét thong tin dé tai

PKTDBCL&TT Nghiém thu d& tai cép co s0,
nghiém thu dé tai cdp quan ly. Hé théng cap nhat
va thong bao két qua.

Thong tin bai bao khoa hoc

NH (SV) Tam Gng ngudn voén. Hé théng ghi
nhan tam (mg vao s6 quy va cap nhat cong ng
tam Ung tuong Ung.

CB PTC-KT Thanh toan kinh phi. Hé thong ghi
nhén, trir ngan sach va cap nhat trang thai thanh
toan.

CB PTC-KT Quyét toan kinh phi. Hé théng
kiém tra, d6i chiéu va ghi nhan quyét toan kinh
phi.

CB CKCM Quan ly dé tai di hoan thanh. Heé
thdng khoa chirc ning chinh sira va chuyén dé
tai sang trang thai "Da hoan thanh".

CB CKCM Khéa, mé danh sach dé tai hoan
thanh. Hé théng kiém tra quyén, néu hop 1€ thi
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STT Tén Use - Case Tenctlzllicn:llhan nhin Mo ta truwong hop st dung dtghic(gt " Mire do
phy (BMT)
cho phép khoa/mé danh sach dé tai hoan thanh
CB CKCM Quan ly dé tai ding thuc hién. Hé
thong cap nhat trang thai dé tai 1a "Dung thuc
hién" va ngimg cho phép thao tac tiép theo.
Bio cdo tong hop dé tai nghién ctru khoa hoc
Bio cdo tong hop bai bao nghién ciru khoa hoc
uan ly H¢i nghi
Slﬁi thﬁ);), b.éo fz'u; LDP, CB CKCM, B Trung
’ CB PTC-HC binh

khoa hoc

LDP, CB CKCM Lap ké hoach hoi thao cap
truong, cip qudc gia, cap qubc té. Hé thong xir
1y va tra vé két qua.

LDP bang ky ndi dung ké hoach hoi thao. Hé
thdng cap nhat va tra vé két qua.

CB PTC-HC Quan ly thong tin hdi thao duoc t6
chuc trong va ngoai nude. Hé théng xur Iy va
hién thi két qua.

CB PTC-HC Lap bién ban hdi thao. HE théng
Iy lai ndi dung bién ban va tra vé két qua.

CB CKCM Bao cao téng hop khoa hoc tai hoi
thdo hoi nghi. HE théng cap nhat va tra vé két
qua.
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n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
CB CKCM Cap nhat cac thong tin bao cdo khoa
hoc tai hoi nghi, hoi thao. cap nhat va tra vé két
qua.
2 s - Don
Quan ly giai thuwong CB PTC-HC B ..
gian
CB PTC-HC Céap nhat giai thuong qubc té. He
thdng cap nhat va tra vé két qua.
Cac giai thuong trong nudc
CB PTC-HC Téng hop giai thuéng trong nudc,
qudc té. Hé théng cap nhat va tra vé két qua.
Q’uan l); phat minh CB PTC-HC B })(Z'n
sang ché gian
CB PTC-HC Cap nhét thong tin phat minh sang
ché. Hé théng cap nhat va tra vé két qua.
CB PTC-HC Stra/x6a thong tin phat minh sang
ché. Hé théng cap nhat va tra vé két qua.
CB PTC-HC Téng hop phat minh sang ché. Hé
thdng xir 1y va tra vé két qua.
Quan ly san pham | CB PPT, CB PTC- B Pon
dao tao HC gian

CB PDT quan ly danh myc san pham dao tao.
Hé théng xtr 1y va tra vé két qua.
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Mikrc
dd can
thiét
(BMT)

Murc do

CB PPT Quan 1y chi tiét vé san pham dao tao.
Hé théng xtr 1y va tra vé két qua.

CB PTC-HC Quan ly thong tin tac gia, cac thanh
vién tham gia. Hé théng xtr 1y va tra vé két qua.

VI

Quian ly Hop tac
quéc té

Quan ly doan ra

CB PTC-HC

Trung
binh

CB PTC-HC Quaén 1y thong tin doan ra. H¢
thdng cap nhat va tra vé két qua.

Thoi gian di

bia diém cong tac

Muc dich / ndi dung lam vi¢c chinh (Hoc cao
hoc; Tham gia khoa dao tao ngén han; tham du
hoi thao; trao doi, hoc hoi kinh nghiém; ...)

Nguon kinh phi cho chuyén di: Ddi tac tai tro;
nguén chinh phu, hoc béng, kinh phi tu tac,
ngudn khac (ghi rd)

Béo céo két qua chuyén di (tinh ning attached
file, dinh kém bao cao ban word va tu liéu anh,
video...)

Quan ly doan vao

CB PTC-HC

Trung
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Mikc
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thiét
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Mirc do

binh

CB PTC-HC Quan ly thong tin doan dén. Hé
thong cap nhat va tra vé két qua.

Thoi gian dén

bia diém cong tac

Muc dich / ni dung lam vi¢c chinh (Hoc cao
hoc; Tham gia khoa dao tao ngén han; tham du
hoi thao; trao doi, hoc hoi kinh nghiém; ...)

Don vi dén tiép

Nguon kinh phi: Ddi tac tai tro; ngudn chinh
phu, hoc bong, kinh phi tr tuc, ngudn khac (ghi
10)

Bio cao két qua chuyén di (tinh ning attached
file, dinh kém bao cao ban word va tu liéu anh,
video...)

Quan Iy san pham va
hoat ddng truyén
thong, quang ba

CB PTTTT&TT

Phirc
tap

CB PTTTT&TT Quan 1y s6 lugng xuat, nhap
cac san pham truyén thong. Hé thong cap nhat
va kiém soat chinh xac s6 lugng xuat nhap san
pham truyén thong theo thoi gian thuc.

279



STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu
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Mikrc
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thiét
(BMT)

Murc do

S6 san pham con lai. Hé thong cap nhat va hién
thi két qua

Tén hoat dong (dinh kem file). H¢ théng cap
nhat va hién thi két qua

Loai hoat dong / su kién (chia theo ndi dung).
Hé théng cap nhat va hién thi két qua

Kiéu hoat dong / sy kién (chia theo tan suét):
hang nam, phat sinh, trong dai. Hé théng cap
nhat va hién thi két qua

Pon vi chu tri

Nguoi chiu trach nhiém cua doi tac

Muc dich / ndi dung chinh

Kinh, phi thu chi

Nguon kinh phi

Kénh truyén thong cho su kién

Vil

Quan ly khao sat va
dam bao chit hrong

Quan ly khao sat
(quan ly miu, hoat
dong, két qua Khao
sat)

CB
PKTDBCL&TT

Phirc
tap

CB PKTPBCL&TT Quan 1y déi tugng khao sét.
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Mikrc
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thiét
(BMT)

Murc do

Hé thdng cap nhat, luu tri va hién thi két qua

CB PKTDBCL&TT Quan ly phiéu khao sat. Hé
thdng cap nhat, luu trir va hién thi két qua

CB PKTPBCL&TT Quan 1y bo sung, chinh
sua, sao chép phiéu khao sat. HE théng cap nhat,
Iuru trix va hién thi két qua

CB PKTPBCL&TT Quan ly cdu tric phiéu
khao sat theo tung dbi tuong. HE théng cap nhat,
Iuru trix va hién thi két qua

CB PKTPBCL&TT Quan 1y cau héi cha, con
trong timg phiéu khao sat. Hé thong cap nhat,
Iuru trix va hién thi két qua

CB PKTBBCL&TT Quan ly cau tra 101 cho
ting cau hoi khao sat theo tiéu chi. Hé thong cap
nhat, luu trit va hién thi két qua

CB PKTPBCL&TT Quan 1y dot khao sat. Hé
thdng xir 1y va hién thi két qua

CB PKTPBCL&TT Quan 1y bo sung, chinh
sua, sao chép dot khao sat. HE théng cap nhat,
Iuru trix va hién thi két qua

Thiét 1ap Admin quan 1y danh muyc tiéu dé bicu
mau
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Mikrc
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thiét
(BMT)

Murc do

CB PKTDBCL&TT Thuc hién khao sat cho
sinh vién dang hoc: danh gid CTDT, danh gia
hoat dong gidng day gidng vién, khdo sat sinh
vién dau khéa, ...

CB PKTBBCL&TT Thuc hién khao sat cho
sinh vién da t6t nghiép. H¢ théng cap nhat, luu
trit va hién thi két qua

CB PKTPBCL&TT Thyc hién khao st su kién
cho CB-GV-CNV. Hé thong cap nhat, luu trit va
hién thi két qua

Bio cao theo ddi tinh hinh khao sat. Hé thong
cap nhat va hién thi két qua

Bao céo théng ké s luong di khao sat, chua
khao sat theo 16p hoc phan. Hé thong cap nhat
va hién thi két qua

Quan 1y s6 hoa ho so,
minh ching kiém
dinh

CB
PKTDBCL&TT,
CB PDT

Phirc
tap

CB PKTPBCL&TT Quan 1y s6 hoa hd so. He
thong xir 1y va tra vé két qua

CB PKTPBCL&TT Phén quyén nhén sy theo
loai hd so. Hé thong xir Iy va tra vé két qua

CB PKTPBCL&TT Quan Iy hd so dang cy. Hé
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

thong xir 1y va tra vé két qua

CB PKTPBCL&TT Thém / Cap nhat / X6a hd
so s6 hoa. Hé thong xur 1y va tra vé két qua

CB PKTPBCL&TT Quan 1y minh chimg kiém
dinh. Hé thong xir Iy va tra vé két qua

CB PDT Quéan ly chuong trinh dao tao: Tén
chuong trinh, nam. Hé théng xtr 1y va tra vé két
qua

CB PKTDBCL&TT Quan 1y tiéu chuén, tiéu chi
thudc chuong trinh dao tao. Hé théng xur 1y va
tra vé két qua

CB PKTBBCL&TT Quan ly minh ching
CTPT: Tuong ung céac tiéu chuan, tiéu chi
nguoi dung cdp nhat cac thong tin minh chung
nhu: Tén vian ban, loai vin ban, sd van ban, ky
hi€u, ndi dung van ban, nguoi ky, ngay ban
hanh,....

CB PDT Quan ly co s¢ gido duc Tén chuong
trinh, nam. Hé thong xur 1y va tra vé két qua

CB PKTDBCL&TT Quan ly tiéu chuan, tiéu chi
thudc co so gido duc. Hé thong xtr 1y va tra vé
két qua
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Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
CB PKTDBCL&TT Quan ly minh chimng
CSGD: Tuwong Ung cac tiéu chuan, tiéu chi
nguoi dung cdp nhat cac thong tin minh chiing
nhu: Tén van ban, loai vin ban, sd vin ban, ky
hi€u, ndi dung van ban, nguoi ky, ngay ban
hanh,....
VIII (%uaP ly tfu san va co
sO vat chat
H¢ thong Admin Trun
1 quan ly danh muc tai CB PQT B bi nhg

san

CB PQT quén 1y danh muc tai san. Hé thong xir
1y va tra vé két qua

CB PQT quén ly danh muc nhom tai san. H¢
thdng xir 1y va tra vé két qua

CB PQT quéan ly danh muyc loai tai san. H¢ théng
xur 1y va tra vé két qua

CB PQT quéan 1y danh myc nha san xuat. Hé
thdng xir 1y va tra vé két qua

CB PQT quan 1y danh myc nha phan phdi. Hé
thong xir 1y va tra vé két qua

CB PQT quan ly danh muyc tinh trang tai san. H¢
thdng xir 1y va tra vé két qua
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STT Tén Use - Case Tén té,c nhan n’Il‘lz‘:\lcn Mo ta truwong hop st dung do c? " Mire do
chinh thiét
phy (BMT)

gil:jm 1y yéu cAu mua CB PQT B ’l;)rlllllllllg
bé xueflt mua sépl. Hé th,f’)ng tié'pq nhan Qé Xuét
mua sam, chuyén dén cép’ c6 thim quyén phé
duyét theo quy trinh da thiét lap.
CB PQT l‘élp ké: hoach mua sdm. Heé thér}g téng
hgp nhu cau, ki€m tra ton kho, xac dinh so lugng
can mua
CB PQT xin béo gia, 1ap hd so thau.
CB PQT nhap kho hang.

Quan ly tai san CB PQT
CB PQT ghi tang tai san. He thong xur 1y va tra
vé ket qua
Thé tai san
Chi tiét thé tai san
Nhom thé tai san
Phyc hdi tai san

ginh gid i isan | CPPCT B | gin

CB PQT diéu chuyén tai san. Hé thong xur 1y va
tra vé két qua

Tang gidm gia tri tai san
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N R Tac 3
STT Tén Use - Case Tenctlzllicn:llhan nhin Mo ta truwong hop st dung dtghic(gt " Mire do
phy (BMT)
CB PQT nhap gid tai san. Hé thong xur 1y va tra
vé két qua
5 Ting gidm tai sin CB PQT B Don
gian
CB PQT tinh ting gidm tai san. Hé thong xur 1y
va tra vé két qua
6 Khéu hao tai sin CB PQT B zgl':
CB PQT tinh gié tri con lai tai san. Hé thong xac
dinh gié tri con lai cua tai san dga trén thoi gian
st dung va ty 1€ hao mon da thiét 1ap.
7 Thanh Iy tai san CB PQT B zgl':
Danh séch tai san thanh ly
CB PQT cgp nhat thanh ly. Hé théng xur 1y va
tra vé két qua
IX Quan ly ky tuc xa
uan ly dang ky noi Trun
1 gﬁ y aang Ky noll o pQT, NH (SV) B binhg
NH (SV) dang ky & noi tra. He thdng cap nhat
va tra vé két qua
NH (SV) gia han dang ky noi tra. H¢ théng cap
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Tac R
Tén tac nhan do can
TT Te - ha Mo ta trwong h | t Mirc d§
S én Use - Case chinh n hz:ln 0 ta trweong hop st dung thibt we do
P (BMT)
nhat va tra vé két qua
NH (SV) hity dang ky noi tra. Hé théng cap nhat
va tra vé két qua
Thanh 1y hop dong ndi tri. Hé thong cap nhat va
tra vé két qua
(9)ua11 ly ,ho so llg.l’l\’O’l Phitc
0 noi tru (hoc vién, CB PQT B tap

can bg)

CB PQT tra ctru hd so noi tra. Hé thong xtr 1y
va tra vé két qua

Danh séch n¢i tru theo phong

CB PQT quan ly can su phong. . Hé thong xtr 1y
va tra vé két qua

So do noi tra

Béo cdo s6 li¢u nguoi ndi tra. HE thong xur 1y va
trd vé ket qua

CB PQT thong ké ddi tuong khong con dang ky
noi tri . Hé thong xur 1y va tra vé két qua

CB PQT théng ké s6 nguoi ¢ theo thang. Heé
thdng xir 1y va tra vé két qua

CB PQT thong ké s6 lugng sinh vién ni trt theo
khoa hoc. Hé théng xir 1y va tra vé két qua

287



STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Béo céo tong hop s0 lugng sinh vién ndi tra. HE
thong xtr 1y va tra vé két qua

Quan ly thanh toan
dién, nuwdc

3.1

Quidn Iy tién dién

CB PQT

Phirc
tap

CB PQT nhap chi s6 dién. Hé thong cap nhat va
tra vé két qua

Pinh muc don gia dién

CB PQT tong hop chi phi dién. Hé théng xir 1y
va tra vé két qua

Chi phi dién theo phong

CB PQT thu phi tién dién theo nguoi ¢ noi tra.
Hé théng xtr 1y va tra vé két qua

CB PQT thu phi tién dién theo phong. Hé thdng
xur 1y va tra vé két qua

Bao cao thu tién dién. Hé thong xtr 1y va tra vé
két qua

Xuit excel. Hé thong xir Iy va tra vé két qua

3.2

Qudn Iy tién nwéc

CB PQT

Trung
binh

CB PQT nhép chi s6 nuwéc .Hé thong cap nhat
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

va hién thi két qua

Pinh muc don gia nudce

CB PQT tong hop chi phi nuéc.Hé thong cap
nhat va hién thi két qua

CB PQT chia chi phi nu6c theo phong.Hé thong
cap nhat va hién thi két qua

CB PQT thu tién nudc theo nguoi ¢ ndi tra

Béo cdo thu tién nude. HE thong xtr 1y va tra veé
két qua

Bio céo thu phi nudc theo phong. Hé thong xir
1y va tra vé két qua

Quin Iy thu - chi tién
phong

CB PQT

Phirc
tap

Admin quan ly danh muc Khoan thu néi tra

CB PQT lap ké hoach thu. Hé théng cap nhat va
hién thi két qua

CB PQT thu phi - I¢ phi ndi tra.

CB PQT cap nhat cong ng ndi tru. Hé théng cap
nhat va hién thi két qua

Xéc nhan 1¢ phi ndi tra. Heé thong xtr 1y va tra vé
két qua

CB PQT cap nhat 1¢ phi noi tri theo ké hoach
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Tac R
Tén tac nhan do can
TT Té - ha Mo ta trwong h i t Mikc do
S én Use - Case chinh n halil 0 ta trweong hop st dung thibt we do
P (BMT)
thu. Hé thong cip nhat va hién thi két qua
Bio c4o thu phi - 1¢ phi. Hé thong xur 1y va tra
vé két qua
B4o c4o cong ng ndi tra. He thong xir 1y va tra
vé két qua
Bio cdo cong no tong hop. Hé théng xir Iy va tra
vé két qua
Quin ly thué phong Don
dich vu (ddi twong CB PQT B G
ngoai treong) £
CB PQT quan 1y thué phong dich vu. Hé thong
xt 1y va tra vé két qua
Qua‘n ly' dlrem 'danh CB PQT B B(Z'n
ra vao ky tuc xa gian
CB PQT quan ly cdp nhan thé tir. H¢ thong xir
1y va tra vé két qua
CB PQT quan Iy vao ra bang thé tir. Hé thong
xur 1y va tra vé két qua
Bao c4o vao ra. Hé thong xtr 1y va tra ra két qua
Qu‘an l?f ’thlfft bi CB PQT B Phirc
phong ky tuc xa tap

CB PQT quéan ly danh myc nhém tai san. . H¢
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n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
thong xir 1y va tra vé két qua
CB PQT quén ly danh muyc tai san. Hé thong xir
1y va tra vé két qua
CB PQT quan ly danh muc nha cung cap. Hé
thdng xir 1y va tra vé két qua
CB PQT quan Iy thé tai san. Hé thong xtur Iy va
tra vé két qua
CB PQT quan 1y tai san phong. Hé thong xir 1y
va tra vé két qua
Xéc nhan yéu cau bao tri. Hé thong xir 1y va luu
két qua
CB PQT quan 1y bao tri tai san. Hé thong xir 1y
va tra vé két qua
Xéc nhan két qua bao tri. Hé thong xtr Iy va luu
két qua
Cong thong tin dién
tir
Cong thong tin nha
Trwong
11 G‘tao dién  nguwoi Admin B Phire
dung tap
Thiét ké giao dién theo yéu cau .H¢ thong xir ly
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

va tra vé két qua

Thiét ké giao dién desktop tu dong chuyén doi
tuong thich véi céac thiét bi di dong nhu Mobile,
Tablet, Notepad, ....H¢ théng xur ly va tra vé két
qua

Menu dong cho phép hiéu chinh da cap

Slide anh gidi thi¢u

Module tin ndi bat.Hé théng xir 1y va tra vé két
qua

Module thu vién Multimedia.Hé thong xt Iy va
tra vé két qua

Link 1ién h¢ két noi voi cac doi tdc.HE thong xur
ly va tra vé két qua

Link két ndi cac hé théng tng dung khac.Hé
thong xir 1y va tra vé két qua

Thong tin lién he.

Théng ké luogt truy cap.Heé thong xir Iy va tra vé
két qua

Két ndi google map

Két ndi tai khoan mang xa hoi: Facebook,
Twinter, Google +...

1.2

Quin tri hé thong

Admin

Phirce
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Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
CMS tap

Admin quan ly quéan tri ngudi dung va nhom
nguoi dung. Hé théng xir 1y va tra vé két qua

Admin phan quyén ngudi dung. Hé théng xir 1y
va tra vé két qua

Admin phan quyén thu muc upload file, hinh
anh, .... Hé thong xir 1y va tra vé két qua

Admin quan tri menu. Hé thong xtr Iy va tra vé
két qua

Admin quan tri slideshow. Hé thong xir Iy va tra
vé két qua

Céu hinh cac thong tin. Hé théng xir 1y va tra vé
két qua

Admin quén tri link lién két. Hé théng xir 1y va
tra vé két qua

Admin thong ké luot truy cap theo ngay, thang,
nam. Hé théng xur 1y va tra vé két qua

Admin tra 10i thong tin y kién dong gop. Heé
thdng xir 1y va tra vé két qua

Admin quan 1y danh muc tin tic. Hé théng xur
ly va tra vé két qua

Admin quan 1y loai tin tirc. Hé thong xir 1y va
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A i R Tac A A
STT Tén Use - Case Tenctlzllicn:llhan nhin Mo ta truwong hop st dung dtghic(gt " Mire do
phy (BMT)
tra vé két qua
A’dmin quén tri tin tirc. Hé thong xir 1y va tra vé
két qua
Admin qu%m ly danh myc bai viét. H¢ thong xtr
ly va tra vé két qua
Admin quan trj bai viét. Hé théng xur 1y va tra
vé ket qua
Admin quéan ‘Eri ‘Ehu vién Multimedia. Hé théng
xur ly va tra vé két qua
Admin quan tr1 l}pload file, hinh anh. Hé thong
xur ly va tra vé két qua
Cong thong tin viéc
lam
2.1 | Giao dién trang NH (SV) B Ptl;‘;c
NH (SV) xem thong tin trang chil. Hé théng xir
ly va tra vé két qua
NH (SV) xem théng tin cac dich vu. Hé théng
xtr ly va tra vé két qua
NH (SV) xem théng ti,n cac khoa dao tao. H¢
thong xtr ly va tra vé két qua
NH (SV) xem thong tin nha tuyén dung. Hé
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

thong xir 1y va tra vé két qua

NH (SV) tim kiém thong tin viéc lam. Hé théng
xur 1y va tra vé két qua

NH (SV) xem thong tin dién dan. Hé thong xir
1y va tra vé két qua

NH (SV) xem bai viét dién dan. Hé théng xt Iy
va tra vé két qua

NH (SV) déng gop y kién. Hé thong cap nhat va
lru két qua

NH (SV) dang ky account. Hé thong cap nhat va
lru két qua

2.2

Danh cho nha tuyén
dung

Admin

Phirc
tap

Admin dang nhap hé thong. Hé théng cap nhat
va luu két qua

Admin quan 1y danh sach tuyén dung. Hé thong
cap nhat va luu két qua

Admin dang bai tuyén dung. Hé thdng cép nhat
va luu két qua

Admin quan 1y danh sach tng vién. Hé théng xur
1y va tra vé két qua

Admin quan 1y hd so da luu. Hé thong cap nhat
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A i R Tac A A
STT Tén Use - Case Ten ta’c nhan nhin Mo ta truwong hop st dung do c? " Mire do
chinh thiet
phy (BMT)
va luu két qua
Admin quan 1y hd so Gng tuyén. Hé thong cap
nhat va luu két qua
Admin xem thong tin ho so tng vién. Hé théng
xt 1y va tra vé két qua
Admin tim kiém ng vién theo nganh nghé. Hé
thong xir 1y va tra vé két qua
Admin tim kiém tmg vién theo tinh thanh. H¢
thdng cap nhat va luu két qua
Admin quan 1y hop thu dén. Hé thong cap nhat
va luu két qua
Admin quan 1y hop thu di. H¢ théng cap nhat va
lru két qua
Admin xem chi tiét don tmg tuyén. Hé thong xir
1y va tra vé két qua
Admin bién soan thu phan héi (mg vién. Heé
thdng xir 1y va tra vé két qua
2.3 | Danh cho img vien | NH (SV), Admin B Pt':;c
NH (SV) ding nhap hé thong. Hé théng xir Iy va
tra vé két qua
NH (SV) xem thong tin trang chi. Hé thong xtr
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

1y va tra vé két qua

NH (SV) xem ndi dung bai viét. Hé thong xir I
va tra vé két qua

NH (SV) binh luan ndi dung bai viét. Hé thong
xt 1y va tra vé két qua

NH (SV) truy cap vao dién dan. Hé théng xt Iy
va tra vé két qua

NH (SV) tao bai viét trén dién dan. Hé thong xur
1y va tra vé két qua

NH (SV) binh luan bai viét trén dién dan. Hé
thdng xir 1y va tra vé két qua

NH (SV) dong gop y kién. Hé thdng xir Iy va tra
vé két qua

NH (SV) xem thong tin ho so ca nhan. Hé thong
xur 1y va tra vé két qua

NH (SV) cép nhat thong tin hd so c4 nhan. Hé
théng cap nhat va luu lai két qua

NH (SV) tim kiém viéc 1am theo nganh nghé.
Hé théng xir 1y va tra vé két qua

NH (SV) tim kiém viéc lam theo tinh thanh. Hé
thong xir 1y va tra vé két qua

NH (SV) xem thong tin viéc lam. Hé thong xur
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Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

1y va tra vé két qua

NH (SV) xem thong tin nha tuyén dung. Hé
thong xir 1y va tra vé két qua

NH (SV) nop don tng tuyén. Hé théng xur 1y va
tra vé két qua

NH (SV) luu hd so tuyén dung. Hé thdng cap
nhat va luu két qua

Admin quan 1y danh sach ho so tuyén dung da
lwu. Hé thng xtr 1y va tra vé két qua

Admin quan 1y danh sich nha tuyén dung di
xem ho so. HE thong xu 1y va tra vé két qua

NH (SV) xem chi tiét thong tin nha tuyén dung
dd xem ho so. Hé thong xur 1y va tra vé két qua

NH (SV) xem chi tiét thong tin tuyén dung cua
nha tuyén dung da xem ho so. Hé thong xir Iy va
tra vé két qua

Admin quan 1y hop thu dén. Hé thong xtr 1y va
tra vé két qua

NH (SV) xem thu ctia nha tuyén dung. Hé théng
xt 1y va tra vé két qua

Admin quan 1y hop thu di. Hé thong xir 1y va tra
vé két qua
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Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
NH (SV) xem thu di gui nha tuyén dung. Hé
thdng xir 1y va tra vé két qua
24 D.tﬂmh cho Qudadn tri Admin B Phirc
viéen tap

Admin dang nhap hé théng. Hé thong xur Iy va
tra vé két qua

Admin xem thong tin trang chu. Hé théng xtr 1y
va tra vé két qua

Admin xem ndi dung bai viét. Hé thong xur 1y va
tra vé két qua

Admin binh luan noi dung bai viét. Hé thong xir
1y va tra vé két qua

Admin truy cap vao dién dan. Hé thong xir Iy va
tra vé két qua

Admin tao bai viét trén dién dan. Hé thdng cap
nhat va luu két qua

Admin binh luan bai viét trén dién dan. Hé
thdng cap nhat va luu két qua

Admin dong gop ¥ kién. Hé thong xur Iy va tra
vé két qua

Admin quan tri hinh thire: Cau hinh thong tin,
mau sic, logo, banner. Hé thong xur 1y va tra vé
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Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

két qua

Admin quan tri Lién két . Hé théng xir 1y va tra
vé két qua

Admin  quan tri nha tuyén dung:
- Quan 1y danh sich nha tuyén dung
- Phé duyét account nha tuyén dung
- Quan ly tin  tuyén dung
- Phé duyét tin tuyén dung
- Quan tri Admin quan 1y danh muc nganh
nghé

- Quan tri Admin quan ly danh muc tinh
thanh

- Quan tri Admin quén ly danh muc cép bac
- Quén tri Admin quan ly danh muc muc
luong

- Quén tri Admin quén ly danh muc kinh
nghiém

- Quan tri Admin quan ly danh muc loai
cong viéc

Admin quan tri thong bao:
- Quan ly danh sach thong bao
- Thém méi thong bao
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" Tén tac nhan A " . , do can . an
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)

Admin  quan tri thong tin gép V¥
- Quan 1y danh sich gop vy
- Phan hoi thong tin gop ¥
Admin quan tri tin  thc, bai viét:
- Quan tri Admin quan ly danh muyc phan
loai ban tin
- Bién tap bai viét
- Phé duyét va public ndi dung bai viét

H¢ thong thong tin

XI hd tro chi dao diéu
hanh
1 (iac blel; d.o vé so BGH, LDP B })(Z'n

li¢u Tuyén sinh gian
BGH, LDP quan ly tong hop dif liéu tir cac hé
thdng vé dé phuc vu cong tac thong ké béo cdo.
Hé théng xir 1y va tra vé két qua
BGH, LPP xem dit liéu vé sb liéu tuyén sinh.
Hé thdng hién thi thong tin

5 Cac blel‘l do veé BGH, LDP B })(Z'n
chwong trinh hoc gian

BGH, LDP quan ly tong hop dif liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké béo cdo.
Hé thong xir 1y va tra vé két qua
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Aoz A Tac A A
STT Tén Use - Case Ten ta’c nhan nhin Mo ta truwong hop st dung do c? " Mire do
chinh hu thiet
P (BMT)
BGH, LPP xem dir liéu vé chuong trinh. Hé
thdng hién thi théng tin
Cic biéu do vé sb
oA e X Pon
licu ngwoi hoc, ket BGH, LDP B .
qua hoc tap g
BGH, LDP quan 1y tong hop dit liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké béo cdo.
Hé théng xir 1y va tra vé két qua
BGH, LDP xem dit liéu vé s6 liéu nguoi hoc, két
qua hoc tap. Hé thong hién thi thong tin
Cic biéu d6 Rén
A 2 DPon
luyén, Hoc bong, BGH, LDbP B .
Khen thudéng &
BGH, LDP quan ly tong hop dir liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké bao cdo.
Hé théng xtr 1y va tra vé két qua
BGH, LDP xem dir liéu vé Rén luyén, Hoc
bong, Khen thuong. Hé théng hién thi thong tin
Cic biéu do vé sb Don
BGH, LDP B
liéu CB-CNV-GV ’ gian

BGH, LDP quan ly tong hop dir liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké béo cdo.
Hé thng xtr 1y va tra vé két qua
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Tac 3
Tén tac nhan do can
TT Té . ha M0 ta truong hop si " .. | Mikc dd
S én Use - Case chinh n hz:ln 0 ta trweong hop st dung thibt we do
P (BMT)
BGH, LDP xem dir liéu vé sb liéu CB-CNV-
GV. Hé thdng hién thi thong tin
Cic biéu do lién Pon
quan dén Tai chinh BGH, LbP B in
hoc vu g
BGH, LDP quan 1y tong hop dit liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké béo cdo.
Hé théng xir 1y va tra vé két qua
BGH, LPP xem dir liéu vé Tai chinh hoc vu. Hé
thdng hién thi thong tin
Ciac biéu do vé tan Pon
suit sir dung Phong, BGH, LBP B .
CSVC glan
BGH, LDP quan ly tong hop dir liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké bao cdo.
Hé théng xtr 1y va tra vé két qua
BGH, LDP xem dit liéu vé tan sudt st dung
Phong, CSVC. Hé thong hién thi thong tin
Cic biéu do vé xir ly bon
vian ban, tién trinh BGH, LBP B .
gian

cong viéc

BGH, LDP quan 1y tong hop dit liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké béo cao.
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Mirc

Tac A
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;::ln M0o ta truwdong hop sir dung thibt Mire do
P (BMT)
Hé thong xtr 1y va tra vé két qua
BGH, LDP xem dit liéu vé xir 1y van ban, tién
trinh cong viéc. Hé thong hién thi thong tin
9 Ca’c ble:l do Ye 6nghl BGH, LDP B }).(fn
phép, dang ky vang gian
BGH, LDP quan 1y tong hop dit liéu tir cac hé
thdng vé dé phuc vu cong tac théng ké béo cdo.
Hé théng xtr 1y va tra vé két qua
BGH, LDP xem dit liéu vé& nghi phép, dang ky
vang. Hé théng hién thi thong tin
10 C?c b1e6u doo thong BGH, LDP B }).(fn
bao, nhac nhé gian
BGH, LDP quan ly tong hop dir liéu tir cac hé
thdng vé dé phuc vu cong tac thong ké béo cdo.
Hé théng xir 1y va tra vé két qua
BGH, LDP xem dit liéu vé biéu d6 thong bao,
nhac nho. Hé thong hién thi thong tin
XII H‘g thong phan Tem
dao tao truc tuyén
. Phu
1 Trang tin giang day Admin B tal;c
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikc
dd can
thiét
(BMT)

Mirc do

Admin xem thong tin c4 nhan gidng vién. H¢
thdng xir 1y va tra vé két qua

Admin xem thong tin lich day, lich thi theo
ngay. Hé théng xur 1y va tra vé két qua

Admin théng ké lich day, lich thi theo ngay. Hé
thdng xir 1y va tra vé két qua

Admin theo doi trang thai lich hoc, lich coi thi.
Hé thong xir 1y va tra vé két qua

Admin théng ké 16p hoc phan giang day theo
dang cay thu muc. Hé théng xtr Iy va tra vé két
qua

Admin théng ké 16p hoc phan giang day theo
hoc ky. Hé théng xu 1y va tra vé két qua

Admin thdng ké 16p hoc trong thu muc danh
sach 16p hoc phan. Hé thong xir 1y va tra vé két
qua

Admin thong ké két qua bai lam kiém tra cua
sinh vién. Hé thong xtr 1y va tra vé két qua

Admin théng ké sinh vién da 1am bai kiém tra
va chua 1am bai kiém tra. Hé théng xur Iy va tra
vé ket qua

Download thdng ké két qua bai kiém tra ctia sinh
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Tac A
R Tén tac nhian R A s \ . do can .
STT Tén Use - Case , nhan Mo ta trwong hgp st dung * X Murc do
chinh hu : thiet
P (BMT)
vién theo ma 16p hoc phén dudi dang Excel. . HE
thong xtr 1y va tra vé két qua
Admin quan 1y chirc niang xem ting bai kiém tra
ctia sinh vién. Hé thong xtr I va tra vé két qua
Admin théng ké s 1an 1am bai thi cua sinh vién.
Hé théng xir 1y va tra vé két qua
Admin théng ké s6 cau tra 10i dung. Hé thong
xur 1y va tra vé két qua
Admin thong ké sd cau tra 10i sai. Hé thong xir
1y va tra vé két qua
Admin quéan 1y nhan xét cua giang vién. H¢
thdng cap nhat va luu két qua
Admin quan 1y Chtic ning xem chi tiét dé kiém
tra tong hop cua ting sinh vién. Hé théng xtr 1y
va tra vé két qua
Admin thong ké thong tin sinh vién cho ting bai
kiém tra. Hé thong xur 1y va tra vé két qua
Tai liéu bai giang / . Trun
. stans Admin B i g
Loagi tai liéu binh

Admin sap xép thu muyc tai liéu theo dang cay.
H¢ thong xtr 1y va tra vé két qua

Admin tao méi tai liéu theo cip cha — con. Hé
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

thong xir 1y va tra vé két qua

Admin thém loai tai liéu. Hé théng xur ly va tra
vé két qua

Admin chon taj liéu tao thudc cap cha - con. Hé
thdng xir 1y va tra vé két qua

Admin quan 1y tén loai tai liéu. Hé thong xur Iy
va tra vé két qua

Admin quan 1y ghi chu loai tai liéu. Hé théng xir
1y va tra vé két qua

Admin quan ly chire nang click vao tirng loai tai
lidu dé xem tai lidu bai giang timg loai. Hé thong
xur ly va tra vé két qua

Tai ligu bai giing /
Bai gidng cd nhén

Admin

Phirc
tap

Admin thém mdi tai liéu. Hé thong cap nhat va
tra vé két qua

Admin thém tén tai liéu. Hé théng cap nhat va
tra vé két qua

Ghi chu tai lidu (néu c6). Hé thong xir 1y va tra
vé két qua

Admin quan ly dinh kém tép trong tai li¢u (
Word, Ppt, Excel,PDF,MP3) ). H¢ thong cap
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

nhat va hién thi két qua

Admin thém ndi dung chi tiét bai giang . Hé
thong cap nhat va tra vé két qua

Str dung cong cy CKDEditor tich hgp vao noi
dung chi tiét bai giang. H¢ thong cap nhat va tra
vé két qua

Admin dinh dang kiéu chir (in dam, in nghiéng,
gach dudi, x6a dinh dang) trong ndi dung chi tiét
bai giang. Hé thong cip nhat va tra vé két qua

Chén Youtube vao ndi dung chi tiét bai giang.
H¢ thong cap nhat va tra vé két qua

Admin rang budc video clip khi két thuc khong
thé goi ¥ qua video clip khac. Hé thong xur 1y va
tra vé két qua

Admin diéu chinh kich thudc video clip trude
khi chén vao ndi dung chi tiét bai giang. Heé
thong xtr 1y va tra vé két qua

Admin tich hop cong cu Mathtype ( phuc vu cho
cac cong thuc Pai s6, toan cao cap,...) . H¢ thong
cap nhat va tra vé két qua

Admin tich hop cong cu Chemtype (phuc vu cho
cac cong thuc , ky hi¢u Hoa hoc, sinh hoc,...) .
Hé thong cap nhat va tra vé két qua
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mike
dd can
thiét
(BMT)

Murc do

Admin chinh stra / x6a tai liéu bai giang. H¢
thdng xir 1y va tra vé két qua

Download t¢p dinh kém tai li€u bai giang. H¢
thong xir 1y va tra vé két qua

Admin xem trudc t¢p dinh kém tai li¢u bai
giang. Hé thong xir Iy va tra vé két qua

Admin quan tr1 Trang thai duyét tai liéu bai
giang. Hé thong cap nhat va hién thi két qua

Admin phin quyén nhén su thém/ x6a /sira bai
giang. Hé thong xir Iy va tra vé két qua

Admin phan quyén nhan sy tao tai liéu bai giang
cho don vi. Hé thong xtr Iy va tra vé két qua

Tai liéu bai giing /
Kiém duyét bai giing

Admin

Phirc
tap

Admin loc loai tai li¢u bai giang. Hé thong xir Iy
va tra vé két qua

Admin lgc nhan sy theo dang cay (Truong, Co
s0, Phong ban, Nhan su). H¢ théng xu ly va tra
vé két qua

Cho phép c6 thé chon nhiéu nhin sy ciing mot
luc bang cac check nhan sy. H¢ thong xur 1y va
tra vé két qua
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Admin loc bang tir khoa. Hé théng xir Iy va tra
vé két qua

Admin refesh toan bd diéu kién loc. Hé théng
xur 1y va tra vé két qua

Admin théng ké tén tai liéu bai giang. Hé théng
xt 1y va tra vé két qua

Admin thng ké loai tai liéu bai giang. Hé thong
xur 1y va tra vé két qua

Admin théng ké nguoi tai liu bai giang. Heé
thdng xir 1y va tra vé két qua

Admin quan tri trang thai duyét tai li¢u. H¢
thong xir 1y va tra vé két qua

Admin xem trude file dinh kém cua tai liéu dé
duyét 13i liéu. Hé thdng xir 1y va tra vé két qua

Admin théng ké ngay tao bai giang cila giang
vién. Hé thong xur 1y va tra vé két qua

Ghi chu trang théi (Iy do duyét/ khong duyét).
Hé théng xtr 1y va tra vé két qua

Admin duyét dong loat tai liéu. Hé thong xur 1y
va tra vé két qua

Admin hty duyét dong loat tai liéu. Hé thong xir
1y va tra vé két qua
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Admin duyét ting tai liéu. Hé thong xir 1y va tra
vé két qua

Admin huy duyét timg tai liéu. Hé théng xir Iy
va tra vé két qua

Admin quan 1y ché d6 xem trudc thong tin tai
lidu / ndi dung chi tiét tai liéu. Hé thong xtr 1y va
tra vé két qua

Admin thong ké sb luong tai liéu bai giang. Hé
thdng xir 1y va tra vé két qua

Admin phan quyén nhan sy duoc duyét bai
giang. Hé thong xir 1y va tra vé két qua

Tai liéu bai giing /
Kho bai giang

Admin

Phirc
tap

Admin phan quyén cdp cao nhit c6 thé xem tai
lidu bai giang cia tat ca cac don vi (O Man hinh
duyét, kho tai liéu bai giang) . Hé thong xir Iy va
tra vé két qua

Admin quan 1y kho tai li¢u bai giang cua khoa.
H¢ thong xtr Iy va tra vé két qua

Admin loc loai tai li€u bai giang trong kho tai
liéu. Hé théng xir 1y va tra vé két qua

Admin loc nhan sy tao tai li¢u bai giang
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Mirc

Tac R
R Tén tac nhan . A La \ . do can . an
STT Tén Use - Case , nhan Mo ta trwong hgp st dung * X Murc do
chinh hu : thiet
P (BMT)
Admin loc tir khéa tim kiém. Hé thong xtr Iy va
tra vé két qua
Admin refesh toan bd diéu kién loc. Hé théng
xur 1y va tra vé két qua
Admin thdng ké s6 lwong tai liéu trong khoa. Hé
thdng xir 1y va tra vé két qua
Admin théng ké tén tai liéu bai giang
Admin théng ké loai tai liéu. Hé thong xur 1y va
tra vé két qua. Hé thong xir Iy va tra vé két qua
Admin théng ké nguoi tao tai lidu. Hé thong xir
1y va tra vé két qua
Admin quan ly ché do xem trudce tai liéu. Hé
thong xir 1y va tra vé két qua
Download tai liéu dinh kém. Hé thong xir 1y va
tra vé két qua
Tai liéu bai giin . Phirc
© 8 3 g Admin B
trong Lop hoc phan tap

Xem thong tin tai liéu bai giang. Hé thong xir Iy
va tra vé két qua

Admin thong ké sb lugng sinh vién trong 16p
hoc phan. Hé thong xir 1y va tra vé két qua

Admin tim kiém sinh vién. Hé théng xtr 1y va tra
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

vé két qua

Admin thém thong tin bai giang. Hé thong xir Iy
va tra vé két qua

Admin thém tén bai giang . Hé thong xir Iy va
tra vé két qua

Admin thém mé ta bai giang. Hé théng xtr 1y va
tra vé két qua

Admin quan 1y chic nang chon bai giang bat
budc ( phai hoc bai ndy mai dugc chon sang bai
ké tiép) . Hé thong xir 1y va tra vé két qua

Admin soan trudc va an bai giang trong 16p hoc
phan (truong hop chua dén ngay day) . Hé thong
xur 1y va tra vé két qua

Admin quan 1y hién thi bai giang trong 16p hoc
phan. Hé théng xur 1y va tra vé két qua

Admin quan ly thém ndi dung bai giang. H¢
thdng cap nhat va hién thi két qua

Admin sir dung cong cu CKDEditor tich hop
vao ndi dung chi tiét bai giang. Hé thong cap
nhat va hién thi két qua

Admin quan 1y dinh dang kiéu chir (in dam, in
nghiéng, gach dudi, x6a dinh dang) trong ndi
dung chi tiét bai giang. Hé théng cap nhat va
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mike
dd can
thiét
(BMT)

Murc do

hién thi két qua

Chén Youtube vao noi dung chi tiét bai giang.
H¢ thong cap nhat va hién thi két qua

Admin rang budc video clip khi két thuc khong
thé goi y qua video clip khac. Hé thong cap nhat
va hién thi két qua

Admin diéu chinh kich thudc video clip trudc
khi chén vao ndi dung chi tiét bai giang. Hé
thong cdp nhat va hién thi két qua

Admin tich hop cong cu Mathtype ( phuc vu cho
céc cong thire Dai s6, toan cao cap,...) . Hé thong
cap nhat va hién thi két qua

Admin tich hgp cong cu Chemtype (phuc vu cho
cac cong thirc , ky hi¢u Hoa hoc, sinh hoc,...) .
Hé théng cap nhat va hién thi két qua

Ding tin bai giang. Hé thong xir Iy va tra vé két
qua

Admin quan 1y chon tai lidu bai gidng c6 sin
trong cay thu muc . Hé théng xtr 1y va tra vé két
qua

Admin quan 1y dinh kém file (Word, PDF, Ppt,
Excel,Mp3) . Hé thong xir 1y va tra vé két qua
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Tac A
R Tén tac nhan . A La \ . do can . an
STT Tén Use - Case , nhan Mo ta trwong hgp st dung * X Murc do
chinh hu : thiet
P (BMT)
Admin quan 1y ché d6 xem trudc bai giang . Hé
thong xtr 1y va tra vé két qua
Xem trudc file dinh kém. Hé théng xtr Iy va tra
vé két qua
Download tai liéu dinh kém . Hé thong xir 1y va
tra vé két qua
Gui y kién c4 nhan. Hé thong xtr 1y va tra vé két
qua
Xobay kién c4 nhan. Hé théng cap nhat va hién
thi két qua
Tra 161 ¥ kién ca nhan. Hé thong xur 1y va tra vé
két qua
Admin cap nhat ndi dung bai giang. Hé thong
cap nhat va hién thi két qua
GV, TG x06a ndi dung bai giang. Hé théng cap
nhat va hién thi két qua
udn ly ngdn han . Phire
7 Quan Iy ng 8| Admin, GV, TG B
cdu hoi kiém tra tap
Admin sip xép thu muc ngan hang cau hoi theo
dang cdy. Hé théng xir 1y va tra vé két qua
Admin tao méi ngan hang cau hoi theo cip cha
- con. H¢ thong xur Iy va tra vé két qua
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STT

Tén Use - Case

Tén tac nhan
chinh

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Admin thém ngan hang cau héi. Hé thong cap
nhat va hién thi két qua

Admin thém mon hoc. Hé théng cap nhat va
hién thi két qua

Admin loc danh sach cau hoi. Hé thong xur 1y va
tra vé két qua

Admin loc theo mén hoc. Hé théng xir Iy va tra
vé két qua

Admin loc theo bd cdu hoi. Hé théng xur 1y va
tra vé két qua

Admin loc theo phan. Hé thng xir 1y va tra vé
két qua

Admin loc theo chuong. Hé théng xur 1y va tra
vé két qua

Admin loc theo bai. Hé théng xir 1y va tra vé két
qua

Admin refesh toan bd diéu kién loc. Hé théng
xur ly va tra vé két qua

Admin théng ké s6 luong bo cau hoi trong mon.
Hé théng xir 1y va tra vé két qua

Admin théng ké loai cau hoi. Hé thong xir 1y va
tra vé két qua
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Tac A
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta truwong hop st dung thibt Murc do
P (BMT)
GV, TG chinh stra cau hoi. Hé théng xir I va tra
vé két qua
GV, TG xoa cau hoi. Hé thong cap nhat va hién
thi két qua
GV, TG xem trudc cau hoi. Hé théng xur 1y va
tra vé két qua
S.ozgn thao cdu hoi Admin, GV, TG B Tr‘ung
kiém tra binh
Admin phan loai cau hoi. Hé thong xtr Iy va tra
vé két qua
GV, TG soan cau hoi theo dang tric nghiém don
.Heé thong xur 1y va tra vé két qua
GV, TG soan cau hoi theo dang tric nghiém
nhom. Hé thong xtr 1y va tra vé két qua
GV, TG soan cau hoi theo dang tu ludn. Hé
thdng xir 1y va tra vé két qua
GV, TG soan cau hoi theo dang tu ludn nhom.
Hé théng xtr 1y va tra vé két qua
Admin luu trir b0 cau hoi theo mon hoc. Hé
thdng cap nhat va luu trir két qua
D iu hoi Tri : Phi
gn:g: cdu hoi Trac| dmin, GV, TG B uc
nghiém don tap
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mike
dd can
thiét
(BMT)

Murc do

GV, TG soan thao cau hoi. Hé thong xir 1y va tra
vé két qua

GV, TG thém cau hoi. Hé théng cap nhat va hién
thi két qua

Admin quan ly dinh kém tép 4m thanh. Hé thong
cap nhat va hién thi két qua

GV, TG nhap céc cau tra 1oi. Hé théng cap nhat
va hién thi két qua

GV, TG thém céc cu tra 16i. Hé théng cap nhat
va hién thi két qua

Chon dép an dang bﬁng cach click chon. H¢
thong xir 1y va tra vé két qua

GV, TG x6a cau tra 10i. Hé thong cap nhat va
hién thi két qua

Admin luu trir cau hoi theo mon hoc. HE théng
cap nhat va luu trir két qua

Admin tich hop cong cu Mathtype ( phuc vu cho
cac cong thuc DPai s6, toan cao cap,...) . H¢ thong
cap nhat va hién thi két qua

Admin tich hop cong cu Chemtype (phuc vu cho
cac cong thirc , ky hiéu Hoa hoc, sinh hoc,...)
He théng cap nhat va hién thi két qua
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Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
Admin quan 1y dinh dang kiéu chir (in dam, in
nghiéng, gach dudi, x6a dinh dang) . Hé théng
cap nhat va hién thi két qua
Dang ciu héi Tric . Phiic
10 nghigm NH OM Admin, GV, TG B tap

GV, TG soan thao cau hoi theo kiéu cha - con.
Hé thong xtr 1y va tra vé két qua

GV, TG thém noi dung ciu héi cha. Hé thong
cap nhat va luu trir két qua

GV, TG thém ndi dung cau hdi con. H¢ théng
cap nhat va luu triv két qua

GV, TG thém cau héi con. Hé thong cap nhat va
luru trir két qua

GV, TG nhép cac cau tra 101. H¢ théng cap nhat
va luu trit két qua

GV, TG thém cac cau tra 1oi. Hé théng cap nhat
va luu trir két qua

Chon dép an dang bﬁng cach click chon. H¢
thong xir 1y va tra vé két qua

GV, TG x6a cau tra 10i. Hé thong cap nhat va
luu trir két qua

Admin Iuu trit cau hoi theo mon hoc. HE théng
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mike
dd can
thiét
(BMT)

Murc do

cap nhat va luu trir két qua

Admin tich hgp cong cu Mathtype ( phuc vu cho
cac cong thue Pai s0, todn cao cap,...) . HE thong
xur ly va tra vé két qua

Admin tich hgp cong cu Chemtype (phuc vu cho
cac cong thuc , ky hi¢u Hoa hoc, sinh hoc,...) .
Hé théng xtr 1y va tra vé két qua

Admin quan ly dinh dang kiéu chit (in dam, in
nghiéng, gach dudi, x6a dinh dang) . Hé thong
xur 1y va tra vé két qua

11

Dang cdu héi TU
LUAN

Admin, GV, TG

Don
gian

GV, TG soan ndi dung cau hoi tu luan. Hé thong
xur ly va tra vé két qua

GV, TG x6a ngi dung cau hdi tu luan. H¢ théng
cap nhat va luu triv két qua

Admin goi y 101 gidi cau héi tu ludn. H¢ théng
xt 1y va tra vé két qua

12

Dang cau héi TU
LUAN NHOM

Admin, GV, TG

Trung
binh

GV, TG soan ndi dung cau hoi tu ludn theo kiéu
cha - con. Hé théng xtr 1y va tra vé két qua
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STT
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Mike
dd can
thiét
(BMT)

Murc do

GV, TG oan ndi dung cau héi ty luan . Hé thong
xur ly va tra vé két qua

GV, TG x6a ngi dung cau hdi ty luan. H¢ théng
xur 1y va tra vé két qua

Admin goi y 101 gidi cau héi tu luan. H¢ théng
xt 1y va tra vé két qua

Admin luu trir cau hoi theo mon hoc. HE théng
cap nhat va luu trir két qua

13

Qudn Iy dé, bai kiém

tra

Admin, GV, TG

Trung
binh

Admin théng ké s6 luong d&, bai kiém tra. Hé
thong xir 1y va tra vé két qua

Admin thong ké thoi gian 1am bai kiém tra. He
thdng xir 1y va tra vé két qua

Admin théng ké s lwong cau hoi trong bai kiém
tra. He thong xir 1y va tra vé két qua

Admin théng ké loai dé ( tric nghiém, ty luan) .
Hé théng xtr 1y va tra vé két qua

GV, TG chinh stra dé, bai kiém tra. Hé théng cap
nhat va luu trir két qua

GV, TG x6a dé, bai kiém tra. Hé théng cap nhat
va luu trir két qua
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MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

14

Tao dé, bai kiém tra

Admin

Trung
binh

Admin loc diéu kién mén dé léy danh sach cau
hoi tir ngan hang. Hé thong xir 1y va tra vé két
qua

Admin tao méi dé tor bo mon da soan ¢ ngan
hang cau hoi. H¢ thong xur 1y va tra vé két qua

Admin tao tén dé, bai kiém tra. Hé thong xir 1y
va tra vé két qua

Admin tinh tong diém, bai kiém tra. Hé thong
xur 1y va tra vé két qua

Admin quy wéc thoi gian lam bai (s6 phut) . Hé
thdng xir 1y va tra vé két qua

Admin quéan 1y cau hinh tao sin d¢, bai kiém tra
va chua st dung hoac sur dung dé, bai kiém tra.
H¢ thong xtr ly va tra vé két qua

Admin tinh diém cho timg cau hoi. Hé théng xir
1y va tra vé két qua

15

Ra dé, bai kiém tra
trong lop hoc phan
gidang day

Admin, GV, TG

Trung
binh

GV, TG thém bai kiém tra trong 16p hoc phan
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MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

giang day. Hé thong cap nhat va luu két qua

GV, TG thém tén ndi dung. Hé thong cap nhat
va luu két qua

GV, TG soan trudc va an ndi dung trong 16p hoc
phan (truong hop chua dén ngay day) . Hé thong
xur 1y va tra vé két qua

Admin hién thi ni dung trong 16p hoc phan. Hé
thdng xir 1y va tra vé két qua

Admin quan 1y chic ning chon bai giang bt
budc ( phai hoc bai nay maéi dugce chon sang bai
ké tiép) . Hé thong xir 1y va tra vé két qua

Admin quan ly chon dé, bai kiém tra. Hé théng
xur 1y va tra vé két qua

Admin quan 1y cdu hinh s6 lan dugc 1am bai
kiém tra. Hé thong xur 1y va tra vé két qua

16

Bai giang danh cho
Sinh vién

NH (SV), Admin

Phirc
tap

NH (SV) xem tai liéu truc tuyén trong 16p hoc
phan. Hé théng xu 1y va tra vé két qua

NH (SV) xem thdng ké danh sach sinh vién
trong 16p hoc phan. Hé thong xtr 1y va tra vé két
qua
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MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

NH (SV) xem tai liéu theo hoc ky. Hé thong xir
1y va tra vé két qua

NH (SV) xem tai liéu theo mon hoc . Hé théng
xur 1y va tra vé két qua

NH (SV) x4y dyung cau trac bai giang theo dang
cdy. Hé thong xir 1y va tra vé két qua

Admin rang budc sinh vién hoc xong bai trude
mo&i duge xem bai ké tiép. HE thong xur 1y va tra
vé két qua

NH (SV) download tai liéu bai giang. Hé théng
xur 1y va tra vé két qua

NH (SV) xem trudc dinh kém bai giang. Hé
thdng xir 1y va tra vé két qua

NH (SV) giri ¥ kién sinh vién trong bai giang.
Hé théng xir 1y va tra vé két qua

Admin quan 1y ché do thich bai giang. Hé théng
xt 1y va tra vé két qua

Admin quan Iy ché do thich y kién. Hé thong xir
1y va tra vé két qua

Tra 161 y kién nguoi khac

Admin quan 1y xéa ¥ kién . Hé thong cap nhat
va luu két qua
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Bai kiém tra danh : Phire
17 cho Sinh vién Admin, NH (SV) B tap

NH (SV) véo kiém tra. Hé thong xtr 1y va tra vé
két qua

Admin quan ly cong cu tinh gio bai lam sinh
vién. Hé thong xur 1y va tra vé két qua

NH (SV) ¢6 thé 1am duoc nhiéu 1an bai kiém tra
(gidng vién c4u hinh). Hé thong xir 1y va tra vé
két qua

NH (SV) xem céc cau di tra 1oi. Hé thong xir Iy
va tra vé két qua

NH (SV) xem cic cu chua tra 10i. Hé thong xir
ly va tra vé két qua

NH (SV) chon lai dap ap. Hé thong xir 1y va tra
vé két qua

NH (SV) ndp bai khi két thuc. Hé thdng xir Iy
va tra vé két qua

Admin théng ké két qua qua cac 1an lam bai. Hé
thong xir 1y va tra vé két qua

Admin théng ké cau tra 1oi diing qua cac 1an lam
bai. Hé thong xtr 1y va tra vé két qua

Admin thong ké cau tra 101 sai qua cac lan lam
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bai. Hé thong xtr Iy va tra vé két qua
NH (SV) xem lai két qua sinh vién chon. Hé
thdng hién thi thong tin
Tich hgp Zoom vao
13 Céng théng tin giang | Admin, GV, TG, B Phirc
day trwc tuyén (SV & NH (SV) tap

GV)

Admin quan 1y chic nang xem lich day theo
tuan tich hop hé thong zoom. Hé théng xir 1y va
tra vé két qua

GV, TG tao 16p hoc truc tuyén hé théng ty dong
dat lich day truc tuyén trén zoom. Hé théng XU
1y va tra vé két qua

GV, TG vao 16p day trén zoom theo lich da dat.
Hé théng xir 1y va tra vé két qua

Admin chdm cong giang vién day truc tuyén. Hé
thong xtr 1y va tra vé két qua

Xem danh sach sinh vién da tham gia 16p hoc.
Hé théng xtr 1y va tra vé két qua

Admin quan 1y chtic nang xem lich hoc theo
tuan hién thi link két ndi vao zoom néu 1a lich
hoc truc tuyén (Sinh vién) . Hé théng xir Iy va
tra vé két qua
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NH’ (SV) click vao zoom th‘am’ gia hoc truc
tuyén. H¢ thong xtr 1y va tra ve két qua

Admin, GV,’TG, diérp danh sinh vién Fha¥n gia
hoc tryc tuyén. H¢ thong xur Iy va tra vé két qua

XIIT Thuw vién dién tir
1 Ph/\ﬁn hé Quan tri hé Admin B Phire
thong tap

Admin quan 1y nhém ngudi dung. Hé thong xir
1y va tra vé két qua

Admin quan 1y ngudi dung hé thong. Hé thong
xt 1y va tra vé két qua

Admin quan Iy nhat ky hé théng. Hé thong xir Iy
va tra vé két qua

Cho phép thém, sira, x6a nguoi dung. Hé thong
cap nhat va luu két qua

Cho phép thiét 1ap quyén ngudi dung téi timg
phan h¢ va toi tung chirc nang cta phan hé. H¢
thong xtr 1y va tra vé két qua

Chuong trinh cho phép dit ché do ghi nhat ky
lam viéc ctiia cac nhoém sy kién (chon cac chire
nang can ghi nhat ky). Hé thong xur 1y va tra vé
két qua
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nhan
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MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

Cho phép tra ctru log ctia ngudi dung. Hé thong
xt 1y va tra vé két qua

Phai cho phép xuét log ra file dé luu lai va xoa
log sau khi da ghi ra file nham giam b6t dung
luong bo nhé cho co s dit lidu. Hé thong xir 1y
va tra vé két qua

Admin thng ké log theo tuan va theo thang. Hé
thong xir 1y va tra vé két qua

Cho phép thiét 1ap cac tham s6 dung chung trong
hé théng. Heé thong xir 1y va tra vé két qua

Admin phan quyén nguoi dung dén tig chirc
nang cua tung phan hé trong h¢ thong. HE thong
xur 1y va tra vé két qua

DPam bao bao mat thong tin cia ca hé théng nhu
khi dang nhap hodc st dung cac tinh nang trong
tung chuc nang cia module phan h¢ chi khi hé
thdng quan tri cho phép

C6 kha nang tra ctru log: tra clru cac tac dong
nguoi dung vao dir liéu cua hé thong dam bao
chinh xac dén ting thoi diém.

Phéan h¢ Bo sung

2.1

Don dat

CBTV

Phirc
tap
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phu

MOo ta truwong hgp sir dung

Mikc
dd can
thiét
(BMT)

Mirc do

Yéu cau an pham don dat. Hé thong cap nhat va
luu két qua

Yéu cau 4n phém nhiéu ky. H¢ théng cap nhat
va luu két qua

CB TV duyét yéu cau. Hé thong xir 1y va tra vé
két qua

CB TV quan ly don dat. Hé théng xir 1y va tra
vé két qua

CB TV giri don dit. Hé thong xir Iy va tra vé két
qua

CB TV béo cao duyét mua. Hé thong xir 1y va
tra vé két qua

CB TV quan Iy nha cung cip. Hé thong xir 1y va
tra vé két qua

2.2

Bo sung

CB TV, Admin

Phirc
tap

Tich hop giita phan mém thu vién véi phan mém
quan ly dao tao dé c6 thé lay danh sach an pham
lién quan dén mdn hoc; nganh; chuyén nganh;. ..

Bién muc so lugc. HE thong xur 1y va tra vé ket
qua

Thiét 1ap s thtr ty. Hé thong xtr 1y va tra vé két
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Tén tac nhan Tac do cin
STT Tén Use - Case , nhin Mo ta truwong hop st dung * Lz Murc do
chinh hu thiet
P (BMT)

qua
CB TV in mi vach. Hé théng xir 1y va tra vé két
qua
CB TV in nhan. Hé théng xtr 1y va tra vé két qua
Bio cdo bd sung. Hé thong xur 1y va tra vé két
qua
Bio cao DKCB bi hity. Hé théng xir 1y va tra vé
két qua
CB TV in s dang ky tong quat. Hé thong xir 1y
va tra vé két qua

23 Ké toan CB TV B Trung

binh

CB TV khai bao khoan chi. Hé thng xir Iy va
tra vé két qua
CB TV khai bao khoan thu. Hé théng xtr 1y va
tra vé két qua
CB TV bao cao quy. Hé théng xtr 1y va tra vé
két qua
CB TV thuyc hién chuyén tién. Hé théng xtr 1y va
tra vé két qua

2.4 Kho CB TV B | Lrune

binh

330



Mikrc

N R Tac 3
STT Tén Use - Case Tenctlillicn:llhan nhin Mo ta truwong hop st dung dtghic(gt " Mire do
phy (BMT)
Thu vién
Kho
So do kho
So d gia sach
2.5 Kiém ké 4n phim CB TV B Ptl;';c
bong kho
Ky kiém ké
Kiém ké 4n pham. Hé thong xtr Iy va tra vé két
qua
Két qua kiém ké. Hé thong xur 1y va tra vé két
qua
In kiém ké. Hé thong xur 1y va tra vé két qua
Mo kho. Hé thong xir 1y va tra vé két qua
Te:lo danh sach DKCB. Hé thong xir 1y va tra vé
két qua
Bao céo kho. Hé thong xir 1y va tra vé két qua
2.6 An pham bé sung CBTV B rl;;l:lllg
Xép gi4 chua kiém ké. Hé thong xur 1y va tra vé
két qua
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Xép gia trong kho. H¢ théng XI"J:’ 1y va tra vé két
qua. H¢ thong xir 1y va tra vé két qua
Xép gia thanh ly
Thanh ly. Hé thong xr Iy va tra vé két qua
Chuyén kho. Hé thong xir Iy va tra vé két qua
Kién} nhan va mé khoa. Hé thong xtr 1y va tra
ve két qua
3 Phan hé Bién muc
3.1 Thu muc CB TV B Ptl;‘;c

Dit gia tri ngam dinh. Hé thong xtr 1y va tra vé
két qua

Thém méi 4n pham. Hé thong xtr 1y va tra vé két
qua

Cap nhat an phém. Hé théng Xt 1y va tra vé két
qua

X6a 4n pham. Hé thong xu 1y va tra vé két qua

Xem chi tiét 4n pham. Hé thong xir 1y va tra vé
két qua

Hang doi bién muyc chi tiét

Mauw/trudng tin bién muc
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Mikrc
dd can
thiét
(BMT)

Murc do

Xuat dit liéu. Hé thong xtr Iy va tra vé két qua

Nhap dir lidu tir tap tin. Hé thong xir 1y va tra vé
két qua

Nhap dit liéu tir Z39.50. Hé thong xir Iy va tra
vé két qua

Nhap dir liéu tir Excel. Hé théng xtr Iy va tra vé
két qua

3.2

Tw chuan

CBTV

Phirc
tap

Dit gia tri ngam dinh. Hé thong xtr 1y va tra vé
két qua

Thém méi 4n pham. Hé thong xtr 1y va tra vé két
qua

Cap nhat 4n phém. Hé théng xu ly va tra vé két
qua

X6a 4n pham. Hé thong xir 1y va tra vé két qua

Xem chi tiét 4n pham. Hé thong xir 1y va tra vé
két qua

Mauw/truong tin bién muc

Xuat dit lidu. Hé thong xur 1y va tra vé két qua

Nhép dir lidu. Hé théng xir 1y va tra vé két qua

33

Phan loai

CBTV

Pon
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Tén tac nhan Tac do cin
STT Tén Use - Case chinh nhin Mo ta truwong hop st dung t.hi & Murc do
phy (BMT)
gian
Cap nhat dir liéu. Hé théng xir 1y va tra vé két
qua
Xuat dit liéu. Hé thong xtr Iy va tra vé két qua
Nhap dir liéu. Hé théng xtr 1y va tra vé két qua
4 Phian hé An phim
dinh ky
4.1 Bé sung CBTV B Don
gian
L@p yéu cau bo sung. Hé thong xur Iy va tra vé
két qua
X’em yéu cau bo sung. Hé théng xir 1y va tra vé
két qua
4.2 B0 sung tong thé CBTV B B(Z’n
gian
Sinh s6. Hé thong xtr 1y va tra vé két qua
Ghi nhan. Hé thong xtr Iy va tra vé két qua
Kiém tra. Hé théng xur 1y va tra vé két qua
43 Eﬁénf““g mot  an CB TV B Tbri‘:l‘lg
Phén kho. Hé thng xur 1y va tra vé két qua
Dinh ky. Hé thong xir Iy va tra vé két qua
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Sinh s6. Hé thong xtr 1y va tra vé két qua
Ghi nhan. Hé thong xir 1y va tra vé két qua
Kiém tra. Hé thong xtr Iy va tra vé két qua
Phan hé quan ly ban
5
doc
5.1 Quan ly ho so ban CB TV B Tr‘ung
doc binh

Thém, sira hd so Ban doc, céc thong tin lién
quan dén ho so Ban doc. H¢ thong xtr Iy va tra
vé ket qua

Cho phép x6a ho so Ban doc khi Ban doc khong
no sach, ng tién thu vién. . H¢ thong xur ly va tra
vé két qua

Cho phép tra ciru thong tin hd so Ban doc bat
ky.

Cho phép quan 1y thong tin danh muc bao gom:
Dan toc, Trinh d§ van héa, Nhoém nganh nghé,
Nhom Ban doc, Truong, Khoa, Khoa hoc, Tinh.

Cho phép quan 1y khuén dang xuit, va xuat dir
li¢u Ban doc theo khuon dang.

Cho phép quan 1y khuén dang nhap va nhip
khéu dit liéu Ban doc theo khuodn dang.
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Chuong triph pl}éi cho phép lay thong tin Ban
doc v6i phan mém quan ly dao tao hién tai cta
nha truong.

5.2 In thé CB TV B Tbri‘l‘l';lg
Cho phép ngudi dung tao ra cac khudn dang thé
khac nhau theo mau template.
Cho phép ,in thé Ban doc th‘eo ¥n§u da duoc tao
ra. . H¢ thong xur ly va tra vé két qua
Cho phép i‘n rpﬁ vach thé Ban doc. . Hé théng XU
1y va tra vé két qua
Cho phép Thu thu theo ddi qua trinh in thé Ban
doc.

6 Phan hé Luu thong -
Muon tra
. Trun

6.1 Ghi mwon NH (SV) B b nhg
Muon vé. H¢ thong xtt 1y va tra vé két qua
Muon tai chd. Hé théng xu ly va tra vé két qua
B:’;ln doc vao thu vién. Hé théng xu 1y va tra vé
két qua
Tuy chon
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Ngay muon
Han tra
S6 thé
e, o Trun
6.2 Ghi tra NH (SV) B binhg
S the
Tuy chon
Ngay tra
S the
, Trun
6.3 Qui han CB TV B binhg
Mau thong bio

Danh sach quéa han. Hé thong xir 1y va tra vé két
qua

CB TV in thong bao. Hé théng xir Iy va tra vé
két qua

CB TV gui thong bao. Hé thong xir 1y va tra vé
két qua

Céanh bao ban doc muon qué han bao nhiéu tai
lidu, phi phat bao nhiéu. Lién thong véi phan
mém tai chinh dé thu phi phat
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chinh
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MOo ta truwong hgp sir dung

Mikc
dd can
thiét
(BMT)

Mirc do

Lién thong phan mém do tao dé kiém tra nhiing
truong hop ng sach, ng phi phat thu vién sé canh
bao xét tot nghiép

6.4

Pit chd

NH (SV)

Phirc
tap

M3 dit chd

Ban doc

So thé

Nhan dé

Thoi diém dat chd

Thoi diém hét luot

Hi¢u luc téi ngay

Trang thai

Rt luot. Hé théng xur 1y va tra vé két qua

Chuyén luot. Hé thong xir 1y va tra vé két qua.
Hé théng xir 1y va tra vé két qua

6.5

Chinh sach

CBTV

Trung
binh

Lich lam viéc

Khoa thé ban doc. Hé théng xu ly va tra vé két
qua
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Mirc do

Chinh sach luu thong

Dang 4n pham

Quan ly photocopy

Quan Iy gui d6

Tai dung d6

6.6

Phi phat

CBTV

Trung
binh

Khai bao khoan thu. Hé thong xir Iy va tra vé két
qua

Khai bao khoan phai thu. Hé thong xur 1y va tra
vé két qua

Bién lai thu tién cugc sach. Hé thong xir Iy va
tra vé két qua

Bio cao khoan thu. Hé thong xir 1y va tra vé két
qua

Phan hé mwegn lién
thw vién

71

Thu vién

CBTV

Don
gian

CB TV thém méi thu vién. Hé théng xir I va tra
vé két qua

CB TV quan ly yéu cau dén. Hé théng xir 1y va
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tra vé két qua
CB TV quanly yéu cau di. Hé théng xtr 1y va tra
veé két qua

72 i(:llcnin quan ly danh CB TV B ’[;)rlllllllllg
Phuong thire giao nhén dién
Phuong thure giao nhén vat
Phuong thire thanh todn
bia chi giao nhan, thanh toan
Co ché bao mat ban quyén
Ly do tir chdi
May chu 7239.50

XVI Phan hé Swu tap sb
1 Quin 1y Kho dir ligu CB TV B Ptl;‘;c

CB TV cap nhat tai lidu s6. Hé théng xur 1y va
tra vé két qua

Lién thong v6i module quan 1y thac s¥: Sau khi
luan van duyét thu vién s& chuyén vao kho dir
ligu sb dé ban doc khai thac

Lién thong voi module quan 1y nghién ctru sinh:
Sau khi luan an duy¢t thu vién s€ chuyén vao
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Murc do

kho dit liéu sd dé ban doc khai thac

Lién thong kho bai gidng dién tir: Sau khi dugc
duyét bai gidng dién tir theo cdc mon hoc sé&
duoc chuyén vao kho dir liéu s6 dé khai thac

Lién thong phan h¢ quan ly nghién ctru khoa hoc
dé 1y cac dé tai nghiém thu chuyén vao kho di
lidu sb dé khai thac

Thu muc so

B suu tap tai li¢u

B6 tap tai liéu

Xir Iy yéu ciu

CBTV

Don
gian

Yéu cau mua tai liéu. H¢ thong xur ly va tra vé
két qua

Yéu cau st dyng tai licu. H¢ thong xur ly va tra
vé ket qua

Hb tro ban doc

NCBTV

Don
gian

Y kién ban doc

Tai liéu quan tam
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Mirc

Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
Tra ctru truc tuyén
: . CBTV, i
CSDL thw vién so B Phire
NH (SV) tap

(OPAC)

Cho phép tra ctru tai li¢u theo ba cach: Tim don
gian, tim chi tiét, tim nang cao (két hop céac toan
ta AND, OR, NOT).

Cho phép tim kiém chung cho moi loai tai li¢u
hodc riéng ré ting loai tai liéu khac nhau.

Chuong trinh phai c6 tir dién tham chiéu doi voi
cac truong tim kiém la chi muc dyng san hodc
do nguoi dung tao ra.

Cho phép duyét dé muc theo: Téc gia, Tu khoa,
Nha xuét ban, Tung thw, Nhan d¢, Tiéu dé chi
muc.

Xem két qua hién thi chi tiét cua ting tai lidu.
Hé théng xtr 1y va tra vé két qua

Xem duoc so d6 sach trong thu vién. H¢ théng
xur 1y va tra vé két qua

Thong tin chi tiét dir liéu xép gia: Pang cho
muon, san sang cho muon, hay dang khoa

Cho phép Ban doc tao yéu cau dang ky muon,
thong tin yéu cau gom (S6 thé, Mat khau, Pang
ky ca bi¢t can muon, Hiéu luc t6i ngay)
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Mirc

N R Tac 3
STT Tén Use - Case Ten ta’c nhan nhin Mo ta truwong hop st dung do c? " Mire do
chinh hu thiet
P (BMT)

Cho phép Ban doc danh dau 4n pham nay dé luu

vao trang két qua tim kiém cua Ban doc

Cho phép Ban doc giri cac ¥ kién phan hoi téi

thu vién.

Tim kiém don gian. . Hé thong xir 1y va tra vé

két qua

Tim kiém nang cao. . Hé théng xur 1y va tra vé

két qua

Tim kiém toan van. Hé thong xtr 1y va tra vé két

qua
Ung dung di dong
(Android, iOS)
H¢ thong app mobile
cho ngu’oz h(.)’(c (Tl'?h NH (SV) B Phirc
hop voi hé thong dao tap
tao)

NH (SV) xem thong tin ca nhan. Hé thong xir I
va tra vé két qua

NH (SV) cép nhat thong tin c4 nhan. Hé thong
cap nhat va hién thi két qua

NH (SV) xem chuong trinh dao tao. Hé théng
xur 1y va tra vé két qua
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikrc
dd can
thiét
(BMT)

Murc do

NH (SV) xem lich hoc, lich thi. H¢ théng xu ly
va tra vé két qua

NH (SV) hoc truc tuyén thong qua tng dung
(tuy chon)

NH (SV) xem bai giang truc tuyén, truy cap kho
hoc liéu bai giang (tuy chon)

Diém danh quét QRCode. Hé thong xir 1y va tra
vé két qua

NH (SV) xem két qua rén luyén. Hé thong xir Iy
va tra vé két qua

Théng ké vang. Hé théng xur Iy va tra vé két qua

Quan ly thong tin ngoai tru

Quan ly thong tin vi¢c lam sinh vién

Quan 1y thong tin Y té hoc dudng

Kiém tra cong ng. Hé thong xir 1y va tra vé két
qua

Thanh toan truc tuyén (tuy chon)

Quan ly chuan dau ra va ching chi

Tich hop chic nang ChatBotAl va Tro ly do
phuc vu: Tra 101 ty dong 24/7 céc cau hoi cua thi
sinh: nganh hoc, t6 hop xét tuyén, hoc phi, chinh
sach hoc bong.
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Mirc

Tac A
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;::ln Mo ta trwong hgp st dung thibt Murc do
P (BMT)
H¢ thong app mobile
cho can bg (Tich hop Phite
I v6i hé thong nhan sy | GV, TG, LDP B tap

va hanh chinh dién
tir)

GV, TG xem danh sach 16p lam cht nhiém, cb
van hoc tap. Hé thong xir Iy va tra vé két qua

GV, TG gui thong tin cho sinh vién qua app di
dong. Hé thdng thuc thi va tra vé két qua

Thong bao tir quan tri. Hé thong xir 1y va tra vé
két qua

GV, TG xem cac bai dang cua trang hoat dong
c6 tag tén minh

Xem ho so ca nhan

GV, TG cap nhat hd so ca nhan. Hé thong cap
nhat va trd veé két qua

Bio giang bang QR

GV, TG diém danh. Hé thong xir Iy va tra vé két
qua

GV, TG xem lich day, lich coi thi. Hé thong xir
1y va tra vé két qua

GV, TG dé xuat tam ngung lich day. Hé thong
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STT

Tén Use - Case

Tén tac nhan
chinh

Tac
nhan
phu

MOo ta truwong hgp sir dung

Mikc
dd can
thiét
(BMT)

Mirc do

xur ly va tra vé két qua

GV, TG d¢& xuat day bu. Hé théng xir Iy va tra
vé két qua

GV, TG d¢ xuét day thay. Hé thong xur 1y va tra
vé két qua

Thong ké s6 tiét giang . Hé thong xtr 1y va tra vé
két qua

Khao sat sy kién (tuy chon)

GV, TG tra ctru két qua danh gia 16p hoc phan.
Hé théng xtr 1y va tra vé két qua

Nhan thong bao / Notification

Tra ctru van ban di, dén. H¢ thong xur ly va tra
vé ket qua

Bit phé van ban dén. Hé thong xtr 1y va tra vé
két qua

Stra bit phé van ban dén. Hé thong xir 1y va tra
vé két qua

Phén phdi vin ban di. Hé thong xur 1y va tra vé
két qua

Béo cédo tién d§ cong viéc. HE thong xir 1y va tra
vé ket qua

Tat ca nguoi dung stra bao cédo tien do cong viéc.
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Mirc

A 4r ~ Tac A A
STT Tén Use - Case Ten ta’c nhan nhin Mo ta truwong hop st dung do c? " Mire do
chinh hu thiet
P (BMT)
Hé théng cap nhat va hién thi két qua
Theo dbi tién do cong viéc. Hé thong xir 1y va
tra vé két qua
Tim kiém cong viéc. Hé thong xu 1y va tra vé
két qua
Soan email ndi bo
Nhan/Phan hoi/Chuyén tiép trao ddi email noi
bd
Xem lich (lich co quan, phong ban, cd nhan,...)
Tich hop chic nang ChatBotAl va Tro ly do
nhéc lich giang day, han ndp diém, lich hop. Tr¢
1y hoc tap cé nhan cho sinh vién: nhéc lich thi,
dang ky hoc phﬁn, theo dbi tién do hoc tap. Goi
v hoc liéu phu hop (gido trinh dién tir, video, thu
vién s6)
H¢é thong app mobile
> l , P A ho . ) T
I Qu‘a n ly ban do c ‘l Tat ca nguoi dung B r‘ung
dwong trong nha binh
truong
Trén hé théng ung dung cho dién thoai, c6 tinh
nang chi duong cho nguodi dung
Chi duong dén cac day nha trong Trudng
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Mirc

Tac R
n Tén tac nhan . nin \ ., do can . oan
STT Tén Use - Case chinh nl;la;l Mo ta trwong hgp st dung thibt Murc do
P (BMT)
Chi dudng cho sinh vién dén vi tri bén xe bus
gan nhat
Chi dudng cho thi sinh khi dén nop hd so tuyén
sinh ma khong can dang nhap vao tmg dung dién
thoai
Chi dudng khi ngudi ding can tim dén cac don
vi nhu Ky tic x4, Phong mdt ctra, Phong hanh
chinh, khu giang duong, ..
Két néi dich vu HTL B Don
gian

HTL két ndi hoa don dién tir

HTL két ndi ky s6

HTL két ndi thanh toan khong diing tién mat
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d. Yéu ciu vé ky thuat cac trwong dir licu tdi thidu ciia phén mém

Pé nghi Nha thiu cung cip trinh bay chi tiét giao dién, mé hinh co sé dir li¢u
(Database Diagram) md ta day dii ciu triic bang dir liéu, logic dir liéu tham chiéu t6i tirng
giao dién twong vng véi tirng chirc ning ciia phan hé trong phin mém

STT

Tén Use - Case

‘ M6 ta trwong hop st dung

I

Quan tri dinh dan

h nguoi dung va cac danh muc dung chung, truc tich hop

1

Cac danh muc dung chung

M3 tinh/ thanh phd, Tén tinh/ thanh phd

M3 Quan/ Huyén, Tén Quan/ Huyén, Tinh/ Thanh phé cua
Quan/ Huyén

Ma Xa/ Phuong, Tén Xa/ Phuong, Quan/ Huyén quan ly Xa/
Phuong

Ma dan toc, Tén dan toc

M3 quéc gia, Tén qudc gia

Ky hiéu hé dao tao, Tén h¢ dao tao tiéng Viét, Tén hé dao tao
tiéng Anh

Ky hiéu gidi tinh, Tén gidi tinh

Ky hiéu chuyén nganh, Tén chuyén nganh tiéng Viét,

Tén chuyén nganh tiéng Anh

Ky hiéu ton gido, Tén ton gido

Ky hi€u giéi tinh, Tén gidi tinh

Ky hiéu hoc ham, Tén hoc ham

Ky hiéu hoc vi, Tén hoc vi

Ky hiéu khu vuc, Tén khu vuc

Ma truong, Tén truong, Ma tinh, Ma huyén, Dia chi, Khu vuc,
Ma xa, Tén xa

Ky hiéu chirc vu, Tén chirc vu

Quan tri dinh dan

h nguoi dung, phian quyén hé thong, truc tich hop

2.1

Qudn Iy dinh
danh nguwoi dung

Ma dinh danhq nguoi dung (tai khoan), Ho va tén, Email, Sé dién
thoai, Mat khau, Trang thai tai khodn (khéa/m¢ khoa).

2.2

Qudin Iy nhom
nguwoi dung

Ma nhém nguoi dung, t€n nhom ngudi dung, danh sach nguoi
dung theo nhom (tén tai khodn, ho tén nguoi dung).

2.3

Qudan
dung

Iy ung

Loai tmg dung, M3 tmg dung, tén Gng dung, mo ta ngin, dudng
dan truy cap tmg dung, duong dan diéu hudng sau khi dang
nhap ing dung, duong dan diéu hudng sau khi dang Xuat ing
dung, thiét 1ap ngudn dinh danh ngudi dung, thiét 1ap ngudn bao
v¢ tai nguyén nguoi dung.

2.4

Quadn ly services

Ma services, tén services, danh sach ung dung duoc gan véi
services (ma ung dung/Tén ing dung).

2.5

Qudan ly routing

Ma routing, té€n routing, danh sach api duoc dinh nghi
routing (ma api/Tén api).

trong

2.6

Qudn Iy Load

Balancers

Ma routing, té€n routing, danh sach api duoc dinh nghi
routing (ma api/Tén api).

trong
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2.7

Quadan Iy api scope

M3 cdu hinh Api Scope, tén ciu hinh Api Scope, mé ta ngan,
trang thai Api Scope, trang thai yéu cau bat budc, thiét lap cho
phép hién thi thong tin mo ta Scope.

2.8

Quin ly api

resource

Ma API, Tén API, M0 ta ngan, thiét 1ap gan céc Scope vao API,
thiét 1ap cho phép hién thi thong tin moé ta API

2.9

Qudn ly phién
truy cdp

Tai khoan dang nhap, ho tén, thoi gian ding nhép, thiét 1ap ding
xuat tat ca cac phién cia ngudi dung.

2.10

Qudn ly nhat ky
hé thong

Ma api, tén api, thoi gian truy cp, loai nhat ky (thong tin / 16i /
canh bdo), tai khoan thao tac, ndi dung nhat ky

11

Quain ly dao tao

Quan 1y tuyén
sinh

Ma nganh tuyén sinh, Tén nganh tuyén sinh, Dot tuyén, Nam
tuyen sinh, Hé tuyén sinh, Thot gian tuyen tor ngay, Thoi gian
tuyén dén ngay, Pia diém tuyen sinh, M t6 hop, Tén to hop, Ma
mon xét tuyén, Tén mon x¢ét tuyen Ky hiéu hinh thirc tuyén sinh,
Tén hinh thirc tuyén sinh, Ma ho so tuyén sinh, Ho tén thi sinh,
Ngay sinh, Gidi tinh, Noi sinh, Huyén thuong tra, Ma tinh thuong
tra, Tén tinh thuong tru, Dan toc, S6 chirng minh nhan dan, S6
dién thoai di dong lién hé, Hom thu, Pia chi thuong trt, Pia chi
bao tin, Ma tinh hoc 16p 10, Ma tinh hoc 16p 11, Ma tinh hoc 16p
12, Ma truong 16p 10, M3 trudng 16p 11, M3 trudng 16p 12, Di
tuong uu tién, Khu vuc, Nam tdt nghi¢p THPT, Hoc luc 16p 11,
Hanh kiém 16p 11, Ma tinh lién hé, Ma huyén lién hé, Ma xa lién
hé, Phuong 4n tuyén sinh, Ma nganh tuyén sinh, Chi tiéu theo
nganh tuyén sinh, Diém chuin Xét theo thang diém 4, Xét theo
diém chuén thang diém 10, Téng diém cua thi sinh theo t6 hop,
Nguyén vong theo nganh tuyén sinh, Mon chinh 1, Mo6n chinh 2,
Nguyén vong t6i da theo Nganh tuyén sinh, Diéu kién phu cua
Mon hoc

Quan
vién

Iy Sinh

M3 hd so, Mi nguodi hoc, Ho té€n, Ngay sinh, Gidi tinh, Dan tdc,
Qudc tich, Ton giao, Ngay vao doan, Ngay vao dang, Qué quan,
Noi sinh, Pia chi thuong tri, Xa phuong thuong tra, Huyén
thuong tri1, Tinh thuong tri, D6i tugng chinh sach, Déi twong hoc
béng, Di¢n thoai nha riéng, Dia chi bao tin, Khu vuc tuyén sinh,
Téng diém tuyén sinh, Piém mén 1, Piém mén 2, Diém mon 3,
Ho tén cha, Qudc tich cha, Dan téc cha, Tén gido cha, HO khau
cha, Ho tén me, Qudc tich me, Dan tdoc me, Ton giao me, HO khéu
me, Ho tén v - chong, Ton gido vo - chong, H khau vo - chong,
Pon vi cong tac Cha, Pon vi cong tac me, Don Vi cong tac vo -
chong, S6 CMND/ thé cin cude, Ngay cap, Noi cip, Pién thoai
ca nhan, Hom thu ca nhan, Noi ¢ hién tai, Nam sinh Cha, Nam
sinh me, SO tai khoan ¢4 nhan, Xép hang hoc luc cap 3, S6 dién
thoai me, S6 dién thoai cha, Hom thu Cha, hom thu me, Truong
t6t nghiép THPT
Loai gidy td, ky hiéu gidy to, Gidy to dd nop, Gidy td con thiéu

Xép thoi khéa
bieu, lich thi tw
dong

Tén ca, tiét, gio bt dau, gio két thac, Tén hoc phén, tén 16p,
nhom, gido vién, lich hoc, hoc ky, nam hoc, dot, t€én mon, tén hoc
phﬁn, giang vién, phong hoc, ma can b, ma hoc phén, si sb, Tén
khoa, b moén, ma can b9, ho tén, Co s, toa nha, sb phong, strc
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chtra, cap nhat gido vién, phong hoc 16p tin chi theo ké hoach
mon, thang, tuan, tir ngay dén ngay, tén 16p, budi hoc, si s6, bd
mon, ky hiéu, t€n mon, so tin chi

Chim céng bdo
giang

Hoc ky, dot hoc, nim hoc,mé dinh danh, ho tén, chirc danh, d6i
tuong, doi twong co hiru, tén 16p tin chi, tén 16p hoc phan, sd tin
chi, loai 16p, s6 gio giang thuc té, so gio giang CTSV, ly do, si
so hé sb s so hé sb dia diém, hé sé hoc phan, hé s6 thoi gian,
tong hé sd, sb gid quy ddi, don gid, can bd duyét, cip duyét

Quain ly dang ky
hoc phan

Thoi gian tir ngdy gio bat dau diang ky, Thoi gian tir ngay gio
két thuc dang ky, H¢ dang ky, Khoa hoc dang ky, Chuyén nganh
duoc dang ky, Sé tin chi tdi thiéu, S tin chi téi da duoc ding
ky, S6 tin chi hoc lai/ cai thién dugc dang ky theo ky, M6 ta dot
dang ky, Sinh vién dang ky, Hoc phan duoc ding ky, S6 tién ng
ti da dugc dang ky, Hoc ky dang ky, Nam hoc dang ky, Hoc
phan hoc di, Hoc phan hoc lai, Hoc phan cai thién, Hoc phan
hoc di nganh hoc thtr 2, Hoc phan hoc lai nganh 2, Hoc phan
hoc céi thién nganh 2, S tién theo hoc phﬁn hoc, Lop hoc phﬁn
da duyét/ chua duyét, ngay duyét, Huy ding ky hoc phan, Lop
hay

Quan ly thu - chi

M thu chi, Tén thu chi, Khoan thu Hoc phi, Khoan thu tuyén
sinh, Khodn thu nhép hoc, Khoan thu khac, Khoan thu bét budc,
Khoan thu toan khéa, Khoan mién giam, Khoan thu ky tic x4,
Khoan thu tién dién ky tic x4, Khoan thu tién nudc ky tic xa,
Khoan kinh phi dao tao, Khoan thu chi. Tén ké hoach thu, Ké
hoach thu tir ngay, K& hoach thu dén ngay, Nam hoc thu, Thu tir
ngay, Thu dén ngay , Ké hoach thu ¢ hiéu lyc,Tén ké hoach chi,
K& hoach chi tir ngay, K& hoach chi dén ngay, Nam hoc chi, Chi
tr ngdy, Chi dén ngdy, K& hoach chi c6 hiéu luc.
Tén khoan thu, Sé tién dy kién thu, Thoi gian dy kién thu, Ké
hoach thu, Pon vi thu, Duyét ké hoach thu cap 1, Nguoi duyét
cap 1, Ngay duyét cap 1, Duyét ké hoach thu cap 2, Ngudi duyét
thu cdp 2, Ngay duyét thu cap 2, Thoi diém thyc hién thu tir, Thoi
diém thyc hién thu dén, S6 tién thu thyc €, Tén khoan chi, S&
tién du kién chi, Thoi gian du kién chi, K& hoach chi, Pon vi chi,
Duyét ké hoach chi cip 1, Nguoi duyét chi cap 1, Ngay duyét chi
cap 1, Duyét ké hoach chi cap 2, Ngudi duyét chi cap 2, Ngay
duyét chi cp 2, Thoi diém thuc hién chi tir, Thoi diém thyuc hién
chi dén, Sé tién chi thuc té
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T6 chirc thi tap
trung

Hoc ky, Nam hoc, Bot hoc, Lan thi, Tén hé, Tén khoa, Khoa hoc,
Ma hoc phﬁn, Tén hoc phﬁn, S6 phong thi, Tui thi, Tén 16p hanh
chinh, Tén 16p tin chi, Thong tu quy ché, M3 hoc phén, Tén hoc
phan, Cong thirc hoc phan, Thoi gian nhap nhap diém, Ma sinh
vién, Ho tén, Ngay sinh, S6 bao danh, S6 phach, Cac dau diém
thanh phan, Diém thi, Diém thanh phan thi, Ty 1¢ diém thi, Ty 1¢
diém thanh phan thi, Trung binh chung mén hoc, Piém sd, Piém
chit, Ky hiéu diém, Piém thi cong trir, Ghi chii nhap diém, Ngay
nhép, Nguoi nhap, Ngay sua, Nguoi sura, Khoa diém, Can bo dé
xuat mo khod, Loai dé xuat, Ly do dé& xuat mé diém, File dinh
kém, M3 can bo duyét dé xuat mo khoa diém, Ngay gia han mé
khoa diém, Tir ngay + dén ngay thoi gian ding ky phuc khao,
Duyét phuc khao, Ly do duyét phiic khao, Diém phiic khao.

Quin 1y ngan
hang b§ cau héi

1.Ngan hang cau hoi: Ma ngan hang, tén ngan hang, Tén mon
hoc, Bé cuong chi tiét ciia mon hoc, ma tran cau hoi, nguoi quan
ly

2. Ma tran cau hoi: Ma cau héi, ndi dung, muc kién thirc, mtrc d6
cau hoi, loai cau héi, trang thai

Quan Iy ra dé thi

Tén ngan hang cau hoi, Tén ciu tric d&, Mau dé thi, cho phép
dung tai li€u, ghi chu, Thoi gian thi, kiéu hién thi d¢€, s6 cau hoi
theo phan thi

10

Té chirc thi truc
tuyen

Tén dé thi, hinh thuc thi, trang thai, khoa hoc, ngay thi, thoi gian
thi, s6 thi sinh, s6 d8 thi, diém tbi da, diém dat, cho phép thi mudn,
sO 1an thi, cho phép rdi man hinh, théng tin giam thi, thong tin thi
sinh dy thi, két qua thi.

111

Quan ly nhan sw, quan ly danh gia KPI va thu lao gidng day

Quan 1y Tuyén
dung nhan sy

Ma du tuyén dot tuyén dung, vi tri ding ki tuyén dung, hinh
thirc tuyén dung, ho tén, gidi tlnh ngay sinh, quoc tich, dan toc,
ton gido, sb dién thoai, Email, s6 cced, ngay cap ceed, noi cip
cced, thong tin noi sinh, thong tin qué quan, thong tin cu
tru,trinh d¢ dao tao, chuyén nganh dao tao, chirng chi chirc danh
nghé nghiép, nude cap bang, gidy cong nhan tuong duong,
chtng chi ngoai ngi, chimg chi tin hoc, chirmg chi khac, dbi
tuong uu tién, ghi chy, file dinh kém

Quin ly Hop
dong lao dong

Ma du tuyén dot tuyén dung, vi tri ddng ki tuyén dung, hinh
thirc tuyén dung, ho t€n, gidi tinh, ngay sinh, quéc tich, dan toc,
ton gido, sd dién thoai, Email, s6 cced, ngdy cép cecd, noi cép
cced, thong tin noi sinh, thong tin qué quan, thong tin cu
tro,trinh d¢ dao tao, chuyén nganh dao tao, chimg chi chirc danh
nghé nghiép, nude cap bang, gidy cong nhan tuong duong,
chtng chi ngoai ngi, chimg chi tin hoc, ching chi khac, d6i
tuong uu tién, ghi chy, file dinh kém

Quan Iy Hd so
nhan sy

Ma céan b, vai tro, d6i tuong, hinh thirc giao két, trang thai hd
s0, ngay nghi huu, ngay chuyén cong tic, ngdy tir tran, tén
quyét dinh/hgp ddng, sé quyét dinh/ hop ddng, ngay hét han
hop ddng, ngay thoi viéc/ hét hop ddng, sb hiéu can bd, don vi,
ho tén, gidi tinh, tén goi khac, ngay sinh, noi dang ki khai sinh,
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qué quan, noi thuong tru, quéc tich, dan toc, ton gido, s6 CCCD,
Ngay cap , SO dién thoai, Email, S6 th¢ BHYT, s6 BHXH,

thanh phan xuét than, nghe nghiép khi duoc tuyén dung, ngay
tuyen dung, co quan tuyen dung, ngay vao co quan cong tac
hién tai, ngay vao dang , ngay chinh thirc, ngay vao doan, ngay
vao cong doan, ngay nhap ngii, ngdy xuat ngi, quan ham cao
nhat, d6i twong chinh sach, trinh d¢ gido duc phd théng, trinh d6
chuyén mon cao nhat, d6i twong hé s6 uu dai, hoc vi, nim dat,
hoc ham, nam dat, danh hiéu nha nu6c phong tang, chirc vu hién
tai, ngay bo nhiém chirc vu hién tai, ngay bo nhiém ki tiép theo,
chirc vu dang hién tai, chirc vu dang kiém nhiém, cong viéc
chinh dugc giao, s¢ truong cong tac, cong viéc lam lau nhét,
chirc danh nghé nghiép, mi chirc danh nghé nghiép, ngay bd
nhiém chirc danh hién tai, bac luong hién tai, hé ) luong, ngay
huéng, phan trim huong, phu cap tham nién vuot khung, ngay
huéng phu cip tham nién vuot khung, tinh trang strc khoe, chiéu
cao, can nang, nhom mau, lich sur ban than, qua trinh dao tao,
bdi dudng, cong tac, di nude ngoai, khen thudng, ky luat, dang
vién, cong doan, doan tncs, quan hé gia dinh

Quan ly cac
Quyeét dinh (Bo

M3 can bo, sé quyét dinh, ngay quyét dinh, ngay hiéu luc, ngay
hét hiéu lyc, nhiém ky, don vi hién tai, ndi dung quyé¢t dinh,

4 nhiém, Mién | hinh thtc , chtc vu duoc giao, dang nam giit, phu cap chire vu,
nhiém, Quy | phu cip kiém nhiém, phu cp khac, hé sb bao luu, ngay hét
hoach, ...) huéng hd so bao luu
Cham céng theo | Bang chim cong hanh chinh(lién két dit liéu may chdm cong),

5 | diém danh (phan | can bo duyét gii trinh, giai trinh( ma can bg, ngay cong, giai
mém) trinh, trang thai giai trinh, nguoi duyét, 1y do tir chdi néu c6)

. oae 1 .. | Ma can bo, tu danh gia diém, tu xép loai, hé thong xét diéu kién,

G5 I e S G A i e am, e ) s Ll WOCIS s e, 1865
KPI, xét thi dua A . ’ : o T

trudng x&p loai
IV | Quin ly hanh chinh dién tir

1 l());)an ly thong Ma thong bao, tén thong bao, ndi dung thong bao.

) Quan Iy lich 1am | Ngay cong tac, ndi dung cong tac, chu tri, dia diém, don vi dang
viéc ky, ghi cht , file dinh kém, trang thai xr ly, vai tro

Co quan, phong ban, nguoi giri, ngudi nhan, dia chi gui, tiéu dé,
3 Quaén ly hop thw n01 dung, thoi gian, ndi dung nhan dan, S6 van ban, loai vin ban,
noi bo s6 hién tai, s6 di, s6 dén, sd ky hiéu, ngay guri van ban, ngay ban
hanh, murc do van ban, trich yé€u, file dinh kém, lich sur
Wi L v S{') ky h’iéu, Izlgély bg? hanh, Ngay nhan gti, S6 di‘, Tén l(,)ai V:Zm
4 di. dén. soan thio bar}, Trich y€u, Y kién th'c}m muu, Co quan ban hanh, Mup do
o Lt khan, Mrc d§ mat, Tén s6 van ban, Co quan chu quan, File dinh
van ban \
kém

V | Quin ly khoa hgc va tap chi dién tir
Quan ly dé tai | Can bd dang ky, Nam hoc, Ma dé tai, Tén d¢é tai, Cap quan 1y,

1 can bg, giang | Linh vuc, Hinh thuc, Co quan quén ly, Loai nhiém vy, Pon vi
vién chu tri, Tinh cép thiét, Muc tiéu, Noi dung chinh, San phém du
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kién, Thoi gian bat dau, Thoi gian két thic, SO quyét dinh, Ngay
quyét dinh, Ngudn kinh phi, Tong kinh phi, Thanh vién

Quan ly dé tai

Khoa,Sinh vién,Giang vién hudng din,Ma dé tai, Tén dé tai, Tinh

2 . on cép thiét,Muc ti€u,Noi dung chinh,San phém du kién, Thanh
sinh vién A
vién.
, | e IV HOUREM | 1y i nghi, hoi thio, Thoi gian 1 chitc, Tén déi tic.Dia diém
: > to chire,Kinh phi,No6i dung,Hinh thirc t6 chirc,Nguon kinh phi.
khoa hoc
5 Quan 1y p,hét Nam hoc,M?} sang kién,Tén sang kién,LInh vuc, Thoi gian ap
minh sang che dung,Pia diém ap dung,Don vi dp dung,Két qua du kién.
VI | Quén Iy Hop tic qudc té
Tén doan,Tén t6 chirc,Pién thoai,Email,Dia chi,S6 cong
ST van,Ngay cong van Chuong trinh hoat dong,Don Vi cong
1 Quan ly doan ra tac,Ngay di,Ngay vé ,Nguén kinh phi,Két qua,Muc dich,Noi
di,Kinh phi,Sé quyet dinh,
Tén doan,Teq t6 chirc,Pién thoai,En;ail,Dia chi,Chau luc,Qudc
« s 2 ~_ _~_ | tichPon vi dé nghi,Email lién lac,S6 cong van,Ngay cong
2 Ll st van,Chuong trinh hoat dong,Ngay vao,Ngay ra,Kinh phi,Muc
dich,Quyét dinh.
VIII | Quan Iy tai sin va co sé vat chat
Ma tai san, Chung loai tai san, Loai tai san, Phan loai tai san cong
cu,sd lugng,nguyén gia, thanh tién, don vi tinh, myc dich st dyng,
1 Quan ly yéu ciu | nim san xuat, hing san xuat,thong sd ky thuat, cap hang,so tang,
mua sam dién tich, hién trang sir dung,Nhén hi¢u xe, bién klem soat,tai
trong/s6 chd ngdi, cong suat xe,chirc danh sir dung, ngudn gbe,dia
chi dat,thong tin gidy to.
Pon vi chuyén, don vi nhan,can bo chuyén, can bd nhén, sb
Pitu chuyén tai | chimg ti,ngdy chimg tr, M4& tai san, sO luong.
2 san, danh gia lai | M3 tai san, nguyén gia ban dau, thoi gian sit dung ban dau, Liy
tai san ké hao mon, nguyén gia danh gia, thoi gian sir dung theo danh
gia.
M3 tai san, nguyén gia ban dau, thoi gian s dung ban dau, Lity
3 Khéu hao tai san | ké hao mon, nguyén gia danh gi, thoi gian sir dung theo danh
gia.
4 Thanh Iy tai san | S6 ching tir, ngdy ching tir, ma tai san, s6 luong.
IX | Quan ly ky tic xa
2, oo . | Ma_sv, Ho_ten, Gioi_tinh, Ten lop, Dienthoai Canhan,
1 QHan ,ly dang ky Ho ten cha, Ho ten me,SDTBo, SDTMe, Thoi gian vao,
noi tru o .
: thoi_gian ra
Quéin ly hé so | M3 hd so, M4 sinh vién, Tén sinh vién, Nam hoc, Lop, Ngay dang
2 | ngwoi & ndi tri | ky, S6 toa, S6 phong, SO ting, S6 dién thoai, Ngay hét han ding
(hoc vién, can bod) | ky
Quan 1§ thanh S toa, SH tang, S6 phong, Strc chira, S6 dién/nude thang trudc,
3 tosn ditn. nuéc S dién/ nudc sir dung ngoai, S6 dién/nude thang nay, S6
7 dién/nude da su dung, Tién dién, Tién nudc, Tong tién
4 Quan ly thu - chi | Tén khoan thu, boi tuong ap dung, Nam hoc, Tén dot, Thoi gian

tién phong

thu, S6 tién thu, Doi tuong ap dung, Tinh trang, S6 toa , SO tﬁng,
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S phong, Ho tén, Ngay sinh, Ngay chdt, S6 tién dién, SO tién
nude, S6 tién phai ndp, S6 tién dd ndp, MA sinh vién, Trang thai
xac nhan.
Quan 1Y @im | |\, . . A e e o o A
5 el 5 R [ Ma §1nh vién, Ten smh‘ vién, SO phong, So thé, Ngay cap, Ngay
.. ra/vao, Thoi gian ra/ vao
tuc xa
6 Qu‘an ly' tl!let b ! Ma _thiet bi, Ten_thiet bi, So luong, Don_gia
phong Ky tuc xa
X | Cong thong tin dién tir
1 Cong théng tin | tidu dé tin tire, ndi dung tin, anh dai dién, ngay dang, tén chuyén
nha Truwong muc bai viét, nguoi dang tin, luot xem
Ho va tén sinh vién, mé sinh vién, ngay sinh, gioi tinh, CMND,
dia chi, ho khau thuong tra, sb dlen thoai ca nhan, email, noi sinh,
nganh hoc, nam t6t nghiép, loai tdt nghiép, tén ké hoach gidi thiéu
Cong thong tin Vié? lam, I}géy‘ g1 ¢ jd}iéu, At.én S Vi;é.c g‘.i,é.i th.i Aéu’ d}l yét gidi
2 vide am thlcp, nguoi gioi thiéu, noi c!ung buoi gi6i thleu,‘ tén dognh
* nghiép, dia chi doanh nghiép, s6 dién thoai doanh nghi¢p, ma lich
phong Vén tén budi phong Vén dia chi phong Vén ma sinh vién
phéng van, nguoi phong van, thoi gian phong van, email sinh
vién, két qua phong van.
XI | Hé thong thong tin h{ trg chi dao diéu hanh
1 Cac biéuod(;) veé 50 Méqhé, tén h¢, ma nganh, tén nganh, $6 luong thi sinh, chi tiéu
liéu Tuyén sinh | tuyén sinh
Cic biéu do vé sb
2 lidu ngudi hoc, | Nam hoc, s6 lwgng sinh vién, s6 lugng dat thanh tich, loai
két qua hoc tip
CacA bieu do RRen Nam hoc, s6 luong sinh vién, loai (rén luyén, hoc béng, khen
3 luyén, Hoc bong, e
Khen thuéng
Cic biéu do vé sb
4 lifu CB-CNV- | Phong ban, ) luong, loai can bo
GV
Cic bitu db lién
5 quan dén Tai | Nam hoc, quy, sb liéu thuc té, s6 liéu ké hoach
chinh hoc vu
Cac biéu do vé
6 tan suat sir dung | Nam hoc, ky, phong, sé luong st dung
Phong, CSVC
Cic bi¢u d6 vé xir
7 ly van ban, tién | Nam, thang, loai van ban, ) luong xur Iy
trinh cong viéc
Céac biéu do vé
8 nghi phép, ding | Nam, thang, phong, loai can bo, loai phép, s lugng
ky ving

Nha thiu trinh bay yéu cau néi dung theo mdu sau:

- Vi du v6i1 chiric nang Quan 1y hé so nguoi hoc (yéu cau ciia hd so moi thau voi
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cac truong dir lidu toi thiéu 1a M4 sinh vién, Tén sinh vién, CCCD, Qudc tich, Dén toc)
va mo hinh co sé dit li¢u (Database Diagram) thi cach trinh bay nhu sau:

+ Giao dién dé xuit: (Giao dién duéi ddy mang tinh chdt minh hoa nham muc dich
chi dan nha thau thuwe hién theo va Bén moi thau, don vi tw van dé theo déi ho so dw thau
ciia cdc don vi). Yéu ciu trong giao dién thé hién day di mé ta truong hop st dung cua
timg chirc ning trong mdi phan mém. Mdi mot giao dién déu danh sé thir ty truong dit lidu
theo giao dién dé xuét 16 rang, md ta cu thé cac trudng dit liéu t6i thiéu nhu yéu cau tuong
g véi cau trac co so dir lidu.

M3 sinh vien Tén sinh vién

@ [Ngu;.rén Lé Thanh Cang J @
CCCD

.O483CI3DDSL14? I @
Qudc tich Dan toc

lwétmam I @ . @

- Hinh trén la chi tiét giao dién véi truong dir lidu t6i thiéu néu ho so yéu cau 5
triweong dit liéu toi thiéu la md sinh vién, ho tén nguoi hoc, thé can cude cong dan, quoc
tich, dan toc.

+ Nha thiu cung cip trinh bay so do co sé dir liéu (Database Diagram): md
ta diy dii cau tric bang dir liu, logic dir li¢u tham chiéu t6i timg giao dién va thé
hién diy dii thong tin ciia cic giao dién cic phan hé trong phin mém ¢ phin Giao
dién dé xuat (thé hién dwgc cdc chirc ning ciia méi phin mém) theo miu sau:

Giao dién tham | BAng difliéu | So dd co sir
STT Trwong dir liéu X dir liéu tham
: chiéu Lk
chieu
IL3 | Quan Iy ho so ngudi hoc
1 Quan ly thong tin sinh vién
Ma_sinh_vien Hinh 1 HoSoSinhVien CSDL1
Ho_ten Hinh 2 HoSoSinhVien CSDL1
CMND Hinh 3 HoSoSinhVien CSDL1
Quoc_tich Hinh 4 HoSoSinhVien CSDL1
Dan_toc Hinh 5 HoSoSinhVien CSDL1

- M3 ta cu thé tirng thudc tinh cAu tric bang div liéu: (Cdu tric bang dir liéu dudi
day mang tinh chat minh hoa nham muc dich chi dan nha thau thuc hién theo).
Bang dir li€éu [dbo].] HoSoSinhVien]

I s N Thudc tinh | KIéu dir liéu | Mb ta |
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1 Ma_ho_so char(2) M3 ho so

2 Ma_sinh_vien nvarchar(255) Ma sinh vién

3 Ho_ten nvarchar(50) Ho tén

4 Ngay_sinh Date Ngay sinh

5 CMND nvarchar(20) S6 thé can cudc
6 Quoc_tich nvarchar(50) Quéc tich

7 Dan_toc nvarchar(50) Dén toc

So dd co s& dir lidu:( So dé co sé dir lidu dudi ddy mang tinh chat minh hoa

DB 1

nham muc dich chi dan nha thau thuc hién theo va Bén moi thau, don vi tuw van dé theo
doi ho so dy thau cua cdc don vi).

CSDL1

AccessFailedCount
IsDeleted

__EFMigrationsHistory DeviceCodes SystemSenderEmail PersistedGrants AspNetUserTokens
¥ Migrationld 7 UserCode ? Mail 7 [Key] 7 Userld
ProductVersion DeviceCode Password Type ? LoginProvider
Subjectid DefaultEmail Subjectid ? Name
Sessionld DisplayName Sessionld Value
ApiScopes Clientid Host Clientid
. :ubled Description Port Description AspNetUserLogins
CreationTime CreationTime 9 LoginProvider
Heme Expiration Expiration ¥ Providerkey
E::z::"me Data Avsp:etkoles ConsumedTime ProviderDisplayName
Required Name = Userd
o 7 £
Emphasize ApiScopeClaims NormalizedName 13
2 1d AspNetUsers
ShowinDiscoveryDocument ConcurrencyStamp ®
8 :;::Eld e UserName @ AspNetUserClaims
8 8 NormalizedUserName ¥
ApiScopeProperties ﬁ é Email Userld
- | e 2]
? Userld EmailConfirmed
[Key] AspNetRoleClaims % | Roleid P4 passwordHash
Value rid SecurityStamp
Roleld ConcurrencyStamp
ClamType PhoneNumber
RN PhoneNumberConfirmed
TwoFactorEnabled
LockoutEnd
LockoutEnabled
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e. Cac véu cau phi chirc nang

o Yéu cau dap iing véi co s6 diF liéu

- M3 hoéa trong sudt va hiéu qua: CSDL phai c6 kha ning ma héa duoc mé rong ra
cho toan bo CSDL, dit liéu va céac tap tin nhat ki cling nhu cung cdp kha nang mé hoa
trong sudt cho phép tmg dung c6 thé ma hoa va tim kiém dir liéu ma hoa ma khong can
phai thiét ké lai tng dung. Ngoai ra CSDL phai dap tmg kha ning sao luu dit liéu ma
hoa, va dam bao dir liéu duge sao Iuu va phuc hdi boi ngudi duge cap quyén.

-Kha ning giam sat thong minh: Ngoai thong tin giam sat cac ddi twong truy cip
dir liéu hon 1 ban than dir liéu chang han “ai dang nhap”, “nhiing quyén nio bi thay
d6i”, CSDL phai c¢6 kha ning giam sat dir liéu duoc bd sung thong qua cac DDL.

- Tinh ning 6n dinh cao: CSDL hé thong phai c6 tinh ning 6n dinh cao “Sao Chup
Dit Liéu” gitra hai may chu, cho phép ciu hinh ty dong chéng 151 va tu chuyén doi phién
két ndi va c6 co ché chong 16i phy.

-Cho phép quan Iy CSDL bang cong cu va chinh sich: Mt trong nhiing tac vu
doi nhiéu ki nang va tiéu tén thoi gian nhat cho nha quan tri CSDL d6 chinh 1a tac vu
giam sat va quan 1y. O cac hé théng CSDL kiéu cii dé giam sat va chuan doan hiéu qua
doi hoi nha quan tri phai c6 hiéu biét am tudng vé san pham CSDL ciing nhu hién trang
cta ha tang lién quan nhu phan cimg, tai ctia tng dung va céac tng tac dong khac trong
hé théng. CSDL hé théng phai cho phép cong viéc quan tri tré nén dé dang nhung van
dam bao duoc tinh hiéu qua, cung cap kha nang quén tri theo chinh sach gitip nha quan
tri c6 thé giam sat chan doan theo mot cach don gian nhat.

- Luu trit duoc nhiéu loai dit liéu: Cung voi sy bung nd céc loai ung dung méi dac
biét 1a cac loai tng dung vién théng trén nén tang IP thi hang loat cac dinh dang dit liéu
méi ciing ra doi va phat sinh viéc luu trit, tim kiém, truy van, chia sé, dong bo chung.
Vi vay viéc luu trit nhitng dy 1i€u nhu vay trén h¢ CSDL 1a doi héi kha nang luu trix
hau hét cac loai dir liéu tir dir liéu dang spatial cho dén dang file streams.

-Kha ning thao tic song hanh trén cac bang dir liéu phan ving: CSDL hé thong
phai hd tro viéc luu trit va thao tac song hanh lién bang ghi CSDL. Piéu nay c6 nghia
13 khi nguoi dung c6 thé thuc hién mot truy van ma lién quan dén dit liéu trén hai phan
ving CSDL sé xir Iy truy van ndy song hanh cting lac trén mdi phan ving.

- Tang tdc kha nang truy van dir liéu: Cung v6i kha ning nén CSDL, hiéu suét truy
van dit liéu ciing can duoc dam bao & mic cao:

o Yéu cdu vé an toan bdo mdt thong tin

-Ngin chin truy cap trai phép, ngan chin 1am thay doi trai phép ndi dung thong
tin, quan 1y cua Hé thong.

- C6 kha ning can bang tai, tich hop cac giai phap bao mat.

-Sao luu dit liéu dinh ky va dot xuét.

- Phuyc hoi hé thong nhanh chong khi c¢6 su ¢d
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o Yéu cau can dap img vé thoi gian xir Iy, do phirc tap xir Iy ciia cdc chire ning
phan mém

-Thoi gian xtr 1y can dam bao ¢ toc do cao, thoi gian cho mdi thao tac xir 1y dir
liéu khong qua 10s va dam bao ngudi dung khong c6 cam giac vé do tré cua chuong
trinh. Khi chuong trinh ¢6 d6 tré qua 10s cho tac vy, hé thdng can c6 cong cu hién thi
101 thong bao hodc biéu tugng hién thi cho nguoi dung nhan biét dugc rang hé thong
van dang hoat dong.

-Cho phép thiét laf}p cache chung toan bo hé thong hay thiét 1ap cache riéng timng
trang man hinh hay thiét 1ap t61 tirng module chirc nang.

- phirc tap xir Iy ctia cac chirc nang phan mém can dam bao céc chirc ning thoa
méan yéu cau nghiép vu cta ngudi dung hé thong va dam bao tinh logic vé nghiép vu
gifra cac chirc nang.

-Tan dung tai nguyén: c6 thé sir dung mét luong, mot loai tai nguyén hop 1y dé
thuc hién cong viéc trong nhiing diéu kién cu thé.

- Tinh dtng dan: kha ning tranh cic két qua sai.

- Kha nang chiu 16i: kha nang gﬁa phﬁn mém hoat dong on dinh tai mot murc do ca
trong truong hop c6 101 xay ra & phan mém hodc c6 nhitng vi pham trong giao dién.

- Kha ning phuc hoi: kha ning ctia phan mém c6 thé tai thiét lai hoat dong tai mot
mure x4c dinh va khoi phuc lai nhitng dit liéu 6 lién quan tryuc tiép dén 16i.

- Tinh tin cdy chung: phan mém thoa man cac chuan, quy udc, quy dinh.

o Yéu cdu vé cadi dat, ha tdng, duong truyén, an toan van hanh, khai thac, si dung

-Pon gian trong cai dit, quan 1y va thun tién khi ¢ nhu cau nang cip, phat trién

- Hé théng van hanh thong sudt, khong bi cac truc tric hay su ¢6 k¥ thuét, phai co
co ché sao luu dir liéu mot cach an toan dé dé phong su ¢b xay ra thi c6 thé khoi phuc
mot cach dé dang va tranh mat mat dir lidu

- Hé thong duoc thiét ké theo md hinh phan cap, dam bao ngudi quan tri hé thong
c6 thé xac 1ap cac quyén st dung phu hop dbi véi timg nguoi st dung, khai thac hé
thdng tai cac don vi khac nhau trong hé thong

o Cdc yéu cdu rang budc vé xit Iy logic doi véi viéc nhdp dir liéu thong qua sir dung
cdc 6 nhdp liéu do giao dién chiwong trinh cung cdp

- Céc 6 nhap liéu trén giao dién nguoi dung phai dam bao cic nguyén tic sau:

-Dit liéu duogc kiém tra ngay thoi diém ngudi dung nhap dir liéu vao 6 nhap.

- Hién thi thong bao ngay hoidc khong cho nhap khi ngudi dung nhap dit lidu khong
hop 1¢.

-Céc 6 nhép phai hién thi ddu thong bao 6 nhép 1a bat budc hoic tiiy chon nhip
dtr liéu cho nguoi dung.

-Cac 6 nhap can c6 dinh dang cua dir liéu nhap chuyén biét vi du: 0 nhdp ngay

thang, 6 nhap so...
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- Thit ty céc 6 nhap tuan theo ding logic cua van ban can nhap, ngudi dung hoan
toan co thé st dung ban phim (khong can chudt) dé di chuyén téi cac 6 nhap nay.

- Céc 6 nhép hd tro phim néng dé di chuyén nhanh t6i 6 nhap mong mudn.

-Déi véi cac 6 nhép cb dit lidu ¢b dinh nhu: Danh muc, ngdy thang, danh sach cu
thé... can hd tro hién thi danh sach dé nguoi dung chon ma khong can nhap.

- Viéc nhép dit liéu trén hé thong dam bao rang budc xir 1y logic cta chuong trinh

o Yéu cau ve my thudt, ky thudt can dat dwoc cia giao dién chwong trinh

- Giao dién ctia phan mém can duoc thiét ké mot cach phu hop va thong nhat. Cac
thanh phan giao dién cua hé thong dé sir dung, théng bao/chu thich rd rang.

- Hé théng cho phép quan 1y giao dién va thiét lap giao dién toan bo hé thong hay
thiét 1ap giao dién cho ting trang man hinh hay thiét lap giao dién cho ting module
chirc nang.

-Hé théng phﬁn mém can duoc thiét ké dat yéu cu tham my, than thién va dé sir
dung.

-Phan mém app mobile dugc thiét ké su dung tdi thiéu 3 loai ngdn nglr Viét Nam,
tiéng Anh, ngon ngit thir ba 1a iy chon va chu dau tu thiét 1ap. BO ky tu va ma hoa cho
tiéng Viét theo tiéu chuan TCVN 6909:2001. HS tro chuan ngdn ngit Unicode
(character set UTF8). Nguoi sir dung c6 thé str dung céc bo gé tiéng Viét nhu Vietkey
hoic UniKey dé soan thao cac ndi dung ma khong gip tré ngai vé van dé chuan ngon
ngl.

-HJ trg diéu hudng rd rang.

- Str dung céc biéu tuong (icons) mot cach thong nhat.

- Trudng hop nhimng nguoi str dung két ndi bang duong truyén toc do thap co thé
st dung chirc ning khong hién thi anh

o Yéu cdu phirc tap ky thudt — céng nghé cé dg phirc tap

TT Yéu ciu

Hé thdng s& cung cip giao dién truc quan, thin thién véi ngudi st dung va
pht hop d6i véi cac nhom nguoi st dung khac nhau.

Khuon dang hién thi ngdy DD/MM/YYYY va cin giita. Cac trudng thé hién
dit liéu kiéu text can bén trai.

Nguoi str dung c6 thé tuy chinh giao dién pht hop véi nhu cau sir dung.

Céc giao dién thiét ké mot cach don gidn nhung hiéu qua cao vé thao tac, giam
thiéu viéc m¢ qua nhiéu tab, hién thi va xtr Iy hinh anh nhanh, mau sac khong gay
cam giac nham chan cho nguoi st dung va theo mot chuan giao dién thong nhat.

Céc trudong thé hién dir liéu kiéu sb cin bén phai, ding diu ¢.” dé ngin cach
giita hang triéu va hang ngan, ding dau *,” dé thé hién phan thap phan

Str dung cach thé hién tén goi chung cho ca tng dung trién khai & cac mién:
S tién bang chit: Linh (cho linh va 1&); Nghin (cho nghin hoic ngan); Tai chinh
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TT Yéu ciu

(cho Tai chinh va Tai chanh).

Céc giao dién man hinh c6 lién quan téi biéu mau can sip xép cac thanh phan
cho phu hop véi bidu mau giap cho NSD dé theo ddi, d6i chiéu trong qua trinh
nhap.

Céac man hinh cép nhat dir liéu vé co ban phai thong nhat vé cac nit 1énh ciing
nhu vé mau sic, font chir. Cdc man hinh héi dép diéu kién loc bo cio ciing phai
théng nhat voi nhau. Ngoai ra, phai c6 thong bao vé khd gidy va chiéu gidy trudce
khi in bao céo.

Hé théng s€ cho phép luu trix tat ca dit liéu theo dinh dang Unicode, chép nhan
tat ca cac ky tu tiéng Viét o ddu. Giao dién man hinh, cac thong bao 1i va trg gitip
1a ngon ngir tiéng Viét theo chuan TCVN6909:2001 duya trén bang ma Unicode
dung sin (ISO 10646), véi tro giup cua cac bd gd Unikey, Vietkey. Giao dién phan
mém dung cac Font chuan ciia hé thong nhu Arial hay Times New Roman. Ngudi
dung khong phai cai thém bét cr font chi ndo.

Hé¢ théng dugc xay dyng véi mot co ché thong bao 16i than thién va 16 rang.
Thong bao 16i phai duoc Viét hoa tdi da, gitip cho nguoi str dung biét duge 1y do
gdy ra 161 dé tranh lip lai cac trudong hop twong tuw. Hé théng bao 18i xac dinh rd
rang dau 13 18i do ngudi sir dung gay ra va dau 1a 16i do hé thong phin mém gay ra
va chi ra huéng khic phuc.

Véi cac 161 do hé thong giy ra, phai thong bao cho ngudi dung biét nguyén
nhan va phuong phap xir Iy. C6 cac bién phap tu dong phuc hoi trong cac truong
hop xéc dinh. Tat ca cac 16i loai nay phai dugc ghi lai thanh log phuc vu cho myc
dich bao tri hé thong.

Céc biéu tuong, hinh anh, phim néng dugc théng nhit trong toan bo phan

mem.

Céc thanh phan trong giao dién man hinh nhép lidu phai dugc focus tuan tu
lién tiép nhau khi thyc hién phim Tab.

Hé thdng phai cung cip giao dién twong tac truc tuyén truc quan, hién dai, cho

phép nguoi dung hé théng thao luan tap trung, sir dung da phuong tién.

o Yéu cau tinh san sang voi IPv6:

-Hé thdng duoc thiét ké véi tinh ning sin sang voi IPv6 khi hoat dong trén moi
truong Internet.

o Yéu cdu vé tinh ning chatbot Al

-Hé thdng Al phai ty phat trién, khong st dung hay ké thira cac ngudn tir bat ky
nén tang thir 3 nao nhu ChatGPT, Deepseek ...

o Cdc yéu cdu phi chirc ning khdc
> H¢ thong linh hoat va cé thé mé rong:
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- Céu hinh hé thong linh hoat - cho phép phat trién md rong ing dung trén quy mo ting
truong vé dit liéu thu thap va vé sd luong ngudi dung tac nghiép trong hé thong.

> Tinh sin sang cao va tién dung cia hé thong:

- Giao dién ngudi dung truy cép thong qua app mobile (Android va IOS), hd tro tiéng
Viét theo chuan Unicode.

- Pam bao trién khai nhanh chéng va cho phép ngudi dung 1am chu dugc cac chirc ning
nghiép vu trong h¢ thdng ciling nhu van hanh va duy tri hé théng mot cach dé dang.

Mot trong nhitng muc dich quan trong nhat ddi voi qua trinh dao tao, tp huan va chuyén
giao cong nghé d6 1a chuyén tai dugc nhing kién thtre, k¥ thuat va kinh nghiém trong viéc
trién khai va van hanh hé théng. Cu thé:

Du 4n sé t6 chirc khoa dao tao quan tri, van hanh va str dung hé théng cho cac d6i tuong
1a can bo k¥ thuat, can bo quan tri hé théng.

> Yéu cau vé d9 chit lwgng ciia phan mém:

- Cac phan mém phai dugc xdy dung va trién khai, bao hanh, bao tri theo quy trinh dam
bao chat lwong ISO 9001-2015.

- Cac phan mém can dugc xdy dung tuan thi chuin an ninh bao mat ISO 27001-2022.

> Yéu cau vé hi¢u ning h¢ thong

Pé dam bao hiéu nang cua toan hé théng va dac biét Céng dang ki tin chi, yéu cu hé
thng can dugc thyc hién béi don vi ¢ kinh nghiém dap tmg sé lugng ngudi dung truy cp
cing mot liic, dam bao yéu cau da ting trién khai hé théng phan mém cho cac truong Cao
dfmg, Pai hoc, Hoc vién véi sb lwong nguoi dung truy cap cung thoi diém >=25.000 sinh vién.
(Yéu cau nha thau phai cung cap scan tlr ban gdc/ban sao chimng thuc hop dong cung véi bién
ban nghiém thu/bién ban thanh Iy/xac nhan cua chu dau tu d& minh ching minh).

1.2.2.6. M6 td yéu cau ky thudt déi véi phan mém xdy dwng Bai giing dién tir (Phén
hé mé phéng 3D cho nganh kj thudt dién — di¢n tiv va Phan hé mé phéng 3D cho nginh
mdy lanh — diéu hoa khéng khi)

a. Tén phan mém

STT Tén phin mém
1 Phin mém x4y dung Bai gidng dién tir
1 Phan hé md phong 3D cho nganh k¥ thuat dién — dién tir
2 Phan hé mo phong 3D cho nganh méy lanh — diéu hoa khong khi

b. Cdc théng sé chii yéu
b.1. Cdc déi twong tham gia vao quy trinh nghiép vu va méi lién hé giita chiing

STT Tac nhin Panh gia
1 Nguoi dung Phic tap

b.2. Danh sach yéu cau chirc ndang

* Phan hé mé phong 3D cho nganh ky thudt dién — dién tir

TT Mo ti yéu ciu Phén loai Ghi chi
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Xay dung chirc nang tuong tac cho mdé hinh 3D Aptomat 1
pha

- Phong to mo hinh 3D Aptomat 1 pha Dir lidu dau ra Bit budc
- Thu nho mo hinh 3D Aptomat 1 pha Dit liéu dau ra Bit budc
- Xoay 360 d0 mo hinh 3D Aptomat 1 pha Dir liéu dau ra Bit budc
- Phat am thanh mo ta, gidi thidu vé Aptomat 1 pha, vé Dir liéu dau ra Bit budc
thanh phan con duoc Iya chon

- Hién thi van ban mo ta, gi6i thiéu vé Aptomat 1 pha, vé Dir liéu dau ra Bit budc
thanh phan con duoc Iya chon

-Tu dépg thao ra cac thanh phﬁn 91’1a ’mé hinh 3D Aptomat Dit liéu dau ra Bit budc
1 pha d€ nguoi hoc quan sat chi ti€t cau tao, nguyén 1y hoat

dong cua thiét bi do.

- M6 phong hoat dong ciia Aptomat 1 pha bang hoat anh 3D Dit liéu dau ra Bit budc
Xay dung chirc nang twong tac cho mé hinh 3D Aptomat 3

pha

- Phong to mo hinh 3D Aptomat 3 pha Dir lidu dau ra Bit budc
- Thu nho mo hinh 3D Aptomat 3 pha Dit liéu dau ra Bit budc
- Xoay 360 d0 mo hinh 3D Aptomat 3 pha Dir liéu dau ra Bit budc
- Phat ﬁrp thanh mo t4, gioi thi€u vé Aptomat 3 pha, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon

- Hién thj van ban mo ta, gioi thiéu vé Aptomat 3 pha, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon

-Tu dépg thao ra cac thanh phﬁn 91’1a ’mé hinh 3D Aptomat Dit liéu dau ra Bit budc
3 pha d¢ nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat

dong cua thiét bi do.

- M6 phong hoat dong ciia Aptomat 3 pha bang hoat anh 3D Dit liéu dau ra Bit budc
Xay dung chirc ning twong tic cho mé hinh 3D cau dao 1

pha

- Phong to mé hinh 3D céu dao 1 pha Dir lidu dau ra Bit budc
- Thu nhé md hinh 3D cau dao 1 pha Dit liéu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D cau dao 1 pha Dir liéu dau ra Bit budc
- Phat Am thanh mo ta, gidi thiéu vé cau dao 1 pha, vé thanh |  Dir liéu dau ra Bit budc
phan con dugc lya chon

- Hién thi van ban mo ta, gidi thiéu vé cau dao 1 pha, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon

-Tu d@pg thao ra cac thanh phﬁn 'cﬁa’ md hinh 3D cau dao Dit liéu dau ra Bit budc
1 pha d€ nguoi hoc quan sat chi ti€t cau tao, nguyén 1y hoat

dong cua thiét bi do.

- M6 phong hoat dong ctia cau dao 1 pha bang hoat anh 3D Dit liéu dau ra Bit budc
Xay dyng chire nang twong tac cho mé hinh 3D cau dao 1

pha dao chiéu

- Phong to mé hinh 3D cau dao 1 pha déo chiéu Dir liéu dau ra Bit budc
- Thu nho md hinh 3D cau dao 1 pha dao chiéu Dit liéu dau ra Bit budc
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- Xoay 360 d6 mé hinh 3D cau dao 1 pha dao chiéu Dit liéu dau ra Bit budc
- Phét ém thanh rpé ta, gidi thicu vé cau dao 1 pha dao Dit liéu dau ra Bit budc
chiéu, v€ thanh phan con dugc lua chon

- Hién thi van ban mo ta, gidi thicu vé cau dao 1 pha dao Dit liéu dau ra Bit budc
chiéu, v€ thanh phan con dugc lya chon

- Ty dong théo ri cac thanh phan ctia md hinh 3D cau dao Dir liéu dau ra Bit budc
1 pha dao chiéu dé nguodi hoc quan sat chi tiét cau tao,

nguyén ly hoat dong cua thiet bi do.

- M6 phong hoat dong cta cau dao 1 pha dao chiéu bang Dit liéu dau ra Bit budc
hoat anh 3D

Xay dung chirc ning twong tac cho mé hinh 3D ciu dao 3

pha

- Phéng to mé hinh 3D cau dao 3 pha Dir lidu dau ra Bit budc
- Thu nh6 md hinh 3D céu dao 3 pha Dit liéu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D cau dao 3 pha Dir liéu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thiéu vé cau dao 3 pha, vé thanh |  Dir liéu dau ra Bit budc
phan con duoc Iya chon

- Hién thi van ban mo ta, gidi thiéu vé cau dao 3 pha, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon

-Tu d@pg thao ra cac thanh phﬁn ’cﬁa’ md hinh 3D cau dao Dit liéu dau ra Bit budc
3 pha d¢ nguoi hoc quan sat chi ti€t cau tao, nguyén ly hoat

dong cua thiét bi do.

- M6 phong hoat dong ctia cau dao 3 pha bang hoat anh 3D Dit liéu dau ra Bit budc
Xay dung chirc nang twong tac cho mé hinh 3D cau dao 3

pha déo chiéu

- Phéng to mé hinh 3D cau dao 3 pha dao chiéu Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D cau dao 3 pha dao chiéu Dit liéu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D cau dao 3 pha dao chiéu Dit liéu dau ra Bit budc
- Phat am thanh mé ta, giGi thiéu vé cau dao 3 pha dao | Dir liéu ddura Bit budc
chiéu, v€ thanh phan con dugc lya chon

- Hién thi vin ban mé ta, gidi thiéu vé cau dao 3 pha dao | Dir liéu ddu ra Bit budc
chiéu, v€ thanh phan con dugc lya chon

- Ty dong théo ri cac thanh phan ctia md hinh 3D cau dao Dir liéu dau ra Bit budc
3 pha dao chi€u d€ nguoi hoc quan sat chi tiét cau tao,

nguyén ly hoat dong cua thiet bi do.

- M6 phong hoat dong cta cau dao 3 pha dao chiéu bang Dit liéu dau ra Bit budc
hoat anh 3D

Xay dyng chirc ning tuong tic cho mé hinh 3D cong tac 2

cuc

- Phong to mé hinh 3D cong tic 2 cuc Dir lidu dau ra Bit budc
- Thu nho mé hinh 3D cong tac 2 cuc Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D cong tic 2 cuc Dir liéu dau ra Bit budc
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- Phat 4m thanh m ta, gidi thidu vé cong tic 2 cyc, vé thanh |  Dir liéu déu ra Bit budc
phan con duoc Iya chon
- Hién thj van ban mo ta, gidi thiéu vé cong tic 2 cuc, vé Dit liéu dau ra Bit budc
thanh phan con duoc Iya chon
- Ty dong thao ra cac thanh phan cia mé hinh 3D cong tac Dir liéu dau ra Bit budc
2 cuc de nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat
dong cua thiét bi do.
- M6 phong hoat dong ctia cong tac 2 cuc béng hoat anh 3D Dit liéu dau ra Bit budc
8 | Xay dung chirc ning tuong tic cho mé hinh 3D cong tic 3
cuc
- Phong to mo hinh 3D cong tic 3 cuc Dit liéu dau ra Bit budc
- Thu nho mé hinh 3D cong tic 3 cuc Dit liéu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D cong tic 3 cuc Dir liéu dau ra Bit budc
- Phat am thanh mo t4, gidi thiéu vé cong tic 3 cuc, vé thanh Dit liéu dau ra Bit budc
phan con duoc Iya chon
- Hién thi van ban md ta, gidi thiéu vé cong tac 3 cuc, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon
- Ty dong thao ra cac thanh phan cia mé hinh 3D cong tac Dir liéu dau ra Bit budc
3 cuc dé nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat
dong cua thiét bi do.
- M6 phong hoat dong ciia cong tic 3 cuc bang hoat anh 3D Dir liéu dau ra Bit budc
9 | Xay dung chirc ning twong tac cho md hinh 3D cong tic
hanh trinh
- Phong to md hinh 3D cong tic hanh trinh Dir lidu dau ra Bit budc
- Thu nho mé hinh 3D cong tac hanh trinh Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D cong tic hanh trinh Dit lidu dau ra Bit budc
- Phat am thanh mo ta, gidi thiéu vé cong tac hanh trinh, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon
- Hién thi vin ban mo ta, gidi thiéu vé cong tac hanh trinh, Dit liéu dau ra Bit budc
v€ thanh phan con dugc lya chon
- Ty dong thao ra cac thanh phén ctia mo6 hinh 3D cong tic Dit liéu dau ra Bit budc
hanh trinh dé ngudi hoc quan sat chi tiét cau tao, nguyén ly
hoat dong cua thict bi do.
- M6 phong hoat dong ciia cong tic hanh trinh bang hoat Dit liéu dau ra Bit budc
anh 3D
10 | Xay dyng chirc ning twong tac cho mé hinh 3D nut nhan
nha
- Phong to mo hinh 3D nut nhan nha Dit liéu dau ra Bit budc
- Thu nhé md hinh 3D nut nhan nha Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D niit nhan nha Dit liéu dau ra Bit budc
- Phat 4m thanh mo ta, giGi thidu vé nat nhan nha, vé thanh |  Dir liéu dau ra Bit budc
phan con duoc Iya chon
- Hién thi vin ban mé ta, gi6i thiéu vé nut nhan nha, vé | Dit liéu dau ra Bit budc

thanh phén con duoc lua chon
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- Ty dong théo rd cac thanh phan cia mo hinh 3D niit nhan Dir liéu dau ra Bit budc
nha dé nguoi hoc quan sat chi ti€t cau tao, nguyén ly hoat
dong cua thiét bi do.
- M6 phong hoat dong cta niit nhan nha bang hoat anh 3D Dir liéu dau ra Bit budc
11 | Xay dung chirc ning twong tic cho md hinh 3D niit nhan ty
gil
- Phong to mo hinh 3D nut nhén tu gilt Dit liéu dau ra Bit budc
- Thu nh6 md hinh 3D nat nhan tu gilr Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D niit nhan ty giir Dit liéu dau ra Bit budc
- Phat am thanh mo t4, gidi thi¢u vé nit nhan tu git, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon
- Hién thi van ban mo ta, gidi thicu vé nat nhan tu git, vé Dit liéu dau ra Bit budc
thanh phan con duoc Iya chon
- Ty dong théo rd cac thanh phan ciia mo hinh 3D niit nhan Dir liéu dau ra Bit budc
tu gitr d€ nguoi hoc quan sat chi tiét cau tao, nguyén 1y hoat
dong cua thiét bi do.
- Mb phong hoat dong ctia niit nhan ty giit bang hoat anh Dir liéu dau ra Bit budc
3D
12 | X4y dung chirc ning twrong tic cho mé hinh 3D nut an ding
khan cap
- Phong to m hinh 3D nut 4n dirng khan cap Dit lidu dau ra Bit budc
- Thu nhé mé hinh 3D nit an dimg khan cap Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D nit 4n dimng khan cap Dit liéu dau ra Bit budc
- Phat &m thanh mo ta, gidi thi€u vé nit an dung khan cép, Dit liéu dau ra Bit budc
ve thanh phan con dugc lua chon
- Hién thj van ban mé ta, gidi thiéu vé nat an dung khan Dit liéu dau ra Bit budc
cap, veé thanh phan con dugc lya chon
- Tu dong thao ra cac thanh phﬁn cua mé hinh 3D nat 4n Dit liéu dau ra Bit budc
dung khan cap dé ngudi hoc quan sat chi ti€t cau tao,
nguyén ly hoat dong cua thiet bi do.
- M6 phong hoat dong ctia niit 4n dirng khan cp bang hoat Dir liéu dau ra Bit budc
anh 3D
13 | Xay dung chtrc ning tuong tac cho mé hinh 3D céu chi
- Phong to mo hinh 3D cau chi Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D cau chi Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D cau chi Dit liéu dau ra Bit budc
- Phat am thanh mo ta, gidi thiéu vé cau chi, vé thanh phﬁn Dit liéu dau ra Bit budc
con duogc lua chon
- Hién thi van ban mo ta, gidi thi¢u vé cau chi, vé thanh Dit liéu dau ra Bit budc
phan con dugc lya chon
- Ty dong théo rd cac thanh phan cta mé hinh 3D cau chi Dir liéu dau ra Bit budc

dé ngudi hoc quan sat chi tiét ciu tao, nguyén Iy hoat dong
cua thiét bi d6.
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- M6 phong hoat dong cua cau chi bang hoat anh 3D Dit liéu dau ra Bit budc
14 | Xay dung churc nang tuong tdc cho moé hinh 3D ro le nhiét
- Phong to mo hinh 3D ro le nhiét Dit liéu dau ra Bit budc
- Thu nh6 mo hinh 3D ro le nhiét Dit liéu dau ra Bit budc
- Xoay 360 do mo6 hinh 3D ro le nhiét Dit liéu dau ra Bit budc
- Phat am thanh mo ta, gidi thiéu vé ro le nhiét, vé thanh |  Dir liéu dau ra Bit budc
phan con duoc Iya chon
- Hién thi van ban mé ta, gidi thiéu vé ro le nhiét, vé thanh Dit liéu dau ra Bit budc
phan con dugc lya chon
- Tu dong thao ra cac thanh phﬁn ctia mo hinh 3D ro le nhiét Dit liéu dau ra Bit budc
deé ngudi hoc quan sat chi tiet cau tao, nguyén ly hoat dong
cua thiét bi do.
- M6 phong hoat dong cua ro le nhiét bang hoat anh 3D Dit liéu dau ra Bit budc
15 | Xay dung chtic nang tuong tdc cho mo hinh 3D ro le bao
vé dong dién
- Phong to mo hinh 3D ro le bao vé dong dién Dit lidu dau ra Bit budc
- Thu nhé mé hinh 3D ro le bao vé dong dién Dit lidu dau ra Bit budc
- Xoay 360 do md hinh 3D ro le bao vé dong dién Dit liéu dau ra Bit budc
- Phat am thanh mo ta, gidi thiéu vé ro le bao vé dong dién, Dit liéu dau ra Bit budc
ve thanh phan con dugc lua chon
- Hién thi vdn ban mo ta, gidi thiéu vé ro le bao vé dong Dit liéu dau ra Bit budc
dién, vé thanh phan con dugc lya chon
- Tu dong thao ra cac thanh phﬁn cta mo hinh 3D ro le bao Dit liéu dau ra Bit budc
vé dong dién dé€ nguoi hoc quan sat chi ti€t cau tao, nguyén
1y hoat ddng cua thict bi do.
- M6 phong hoat dong ctia ro le bao vé dong dién bﬁng hoat Dit liéu dau ra Bit budc
anh 3D
16 | Xay dung chtic nang tuong tdc cho mo hinh 3D ro le bao
v€ mat pha
- Phong to mo hinh 3D ro le bdo vé mat pha Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D ro le bao vé mat pha Dit liéu dau ra Bit budc
- Xoay 360 d6 md hinh 3D ro le bao vé mat pha Dit liéu dau ra Bit budc
- Phat am thanh mé ta, gioi thiéu vé ro le bao vé mét pha, Dit liéu dau ra Bit budc
ve thanh phan con dugc lua chon
- Hién thi van ban mo ta, gidi thiéu vé ro le bao vé mat pha, Dit liéu dau ra Bit budc
ve thanh phan con dugc lua chon
- Tu dong thao ra cac thanh phﬁn cta mo hinh 3D ro le bao Dit liéu dau ra Bit budc
v€ mat pha dé nguoi hoc quan sat chi ti€t cau tao, nguyén
1y hoat ddng cua thict bi do.
- M6 phong hoat dong ciia ro le bao vé mat pha bang hoat Dir liéu dau ra Bit budc
anh 3D
17 | Xay dung chtic nang tuong tdc cho mo hinh 3D ro le bao

vé€ dién ap
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- Phong to mo hinh 3D ro le bao vé dién ap Dir lidu dau ra Bit budc
- Thu nho mé hinh 3D ro le bao vé dién ap Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D ro le bao vé dién ap Dir liéu dau ra Bit budc
- Phat 4m thanh mé ta, gidi thiéu vé ro le bao vé dién ap, vé Dit liéu dau ra Bat budc
thanh phan con dugc lya chon
- Hién thi vin ban mé ta, gidi thiéu vé ro le bao vé dién ap, | Dir liéu dau ra Bit budc
v€ thanh phan con dugc lya chon
- Ty dong thao rd cic thanh phan ctia md hinh 3D ro le bao Dir liéu dau ra Bit budc
vé dién ap de nguoi hoc quan sat chi tiet cau tao, nguyén ly
hoat dong cua thict bi do.
- M& phéng hoat dong cuia ro le bdo v¢ dién ap béng hoat Dit liéu dau ra Bit budc
anh 3D

19 | Xay dung chirc ning tuong tac cho mo hinh 3D thiét bi
chong ro dién
- Phong to mé hinh 3D thiét bi chong 1o dién Dit lidu dau ra Bit budc
- Thu nhé mé hinh 3D thiét bi chong ro dién Dir lidu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D thiét bi chdng ro dién Dir lidu dau ra Bit budc
- Phat 4m thanh mo ta, gi6i thiéu vé thiét bi chong rd dién, |  Dir liéu dau ra Bit budc
ve thanh phan con dugc lya chon
- Hién thj van ban mo ta, gidi thiéu vé thiét bi chéng ro dién, Dit liéu dau ra Bit budc
ve thanh phan con dugc lua chon
- Tu dong thao ra cac thanh ph?m ctia md hinh 3D thiét bi Dit liéu dau ra Bit budc
chong ro dién dé nguoi hoc quan sat chi ti€t cau tao, nguyén
1y hoat ddng cua thiet bi do.
- M6 phéng hoat dong cia thiét bi chéng ro dién bé'mg hoat Dit liéu dau ra Bit budc
anh 3D

20 | Xay dung chiic ning tuong tac cho mo hinh 3D may bién
ap do luong
- Phéng to mo hinh 3D may bién ap do luong Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D may bién ap do luong Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D may bién 4p do ludng Dit lidu dau ra Bit budc
- Phat 4m thanh mo ta, gi6i thiéu vé may bién ap do luong, |  Dir liéu dau ra Bit budc
ve thanh phan con dugc lya chon
- Hién thi van ban md ta, giéi thidu vé may bién 4p do | Dir liéu ddura Bit budc
luong, vé thanh phan con dugc lua chon
- Tu dong thao ra cac thanh phﬁn cua mo hinh 3D may bién Dit liéu dau ra Bit budc
ap do luong d€ nguoi hoc quan sat chi tict cau tao, nguyén
1y hoat ddng cua thiet bi do.
- M6 phong hoat dong ctia may bién ap do luong bang hoat Dit liéu dau ra Bit budc
anh 3D

21 | Xay dung chuc nang tuong tac cho mo hinh 3D contactor
- Phong to m6 hinh 3D contactor Dit liéu dau ra Bit budc
- Thu nhé mo6 hinh 3D contactor Dit liéu dau ra Bit budc
- Xoay 360 do mo6 hinh 3D contactor Dit liéu dau ra Bit budc
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- Phat am thanh m6 ta, gidi thi¢u vé contactor, vé thanh Dit liéu dau ra Bit budc
phan con duoc Iya chon
- Hién thi vin ban mo ta, gidi thiéu vé contactor, vé thanh Dit liéu dau ra Bit budc
phan con duoc Iya chon
- Ty dong thao ra cac thanh phan ctia mé hinh 3D contactor Dir liéu dau ra Bit budc
de nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat dong
cua thiét bi d6.
- M6 phéng hoat dong cua contactor béng hoat anh 3D Dit liéu dau ra Bit budc
22 | Xay dung chuc nang tuong tdc cho mo hinh 3D khoi dong
tur don
- Phéng to mo hinh 3D khéi dong tir don Dir liéu dau ra Bit budc
- Thu nhé mé hinh 3D khéi dong tir don Dir lidu dau ra Bit budc
- Xoay 360 d6 m6 hinh 3D khéi dong tir don Dir lidu dau ra Bit budc
- Phat 4m thanh mo ta, gi6i thiéu vé khoi dong tir don, vé |  Dir liéu dau ra Bit budc
thanh phan con duoc lya chon
- Hién thi vin ban mé ta, gidi thiéu vé khoi dong tir don, vé | Dir liéu dau ra Bit budc
thanh phan con duoc lya chon
- Tw ddng thao ra cac thanh phan cia mo hinh 3D khoi dong Dir liéu dau ra Bit budc
tur don dé ngudi hoc quan sat chi tiet cau tao, nguyén ly hoat
dong cua thiét bi do.
- M6 phong hoat dong cta khoi dong tir don bang hoat anh Dir liéu dau ra Bit budc
3D
23 | Xay dung chirc nang tuong tac cho mo hinh 3D ro le trung
gian
- Phong to mo hinh 3D ro le trung gian Dir lidu dau ra Bit budc
- Thu nhoé md hinh 3D ro le trung gian Dir liéu dau ra Bit budc
- Xoay 360 do mo hinh 3D ro le trung gian Dir lidu dau ra Bit budc
- Phat &m thanh mo ta, gidi thiéu vé 1o le trung gian, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon
- Hién thi vin ban mo ta, gi6i thiéu vé ro le trung gian, vé Dir liéu dau ra Bit budc
thanh phan con duoc Iya chon
- Tu dong thao ra cac thanh phﬁn ctia mo hinh 3D ro le trung Dit liéu dau ra Bit budc
gian d€ nguoi hoc quan sat chi ti€t cau tao, nguyén ly hoat
dong cua thiét bi do.
- M6 phéng hoat dong ciia ro le trung gian bang hoat anh Dit liéu dau ra Bit budc
3D
24 | Xay dung chirc nang twong tic cho mé hinh 3D ro le toc do
- Phong to mo hinh 3D ro le tdc do Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D ro le toc do Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D ro le toc do Dit liéu dau ra Bit budc
- Phat am thanh mb ta, gidi thidu vé ro le toc d9, vé thanh |  Dir liéu dau ra Bit budc
phan con duoc Iya chon
- Hién thi vin ban mé ta, gioi thidu vé ro le toc do, vé thanh |  Dit liéu dau ra Bit budc

phan con duoc Iya chon
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- Ty dong thao ra cac thanh phan ciia mé hinh 3D ro le tc Dir liéu dau ra Bit budc

d6 dé nguoi hoc quan sat chi tiét cau tao, nguyén 1y hoat

dong cua thiét bi do.

- M6 phong hoat dong cua ro le toc do bang hoat anh 3D Dit liéu dau ra Bit budc
25 | Xay dung chirc nang tuwong tac cho moé hinh 3D ro le thoi

gian

- Phong to mo hinh 3D ro le thoi gian Dit liéu dau ra Bit budc

- Thu nho md hinh 3D ro le thoi gian Dit liéu dau ra Bit budc

- Xoay 360 ¢ mo hinh 3D ro le thoi gian Dit liéu dau ra Bit budc

- Phét am thanh mo ta, gidi thi€u vé ro le thoi gian, vé thanh Dit liéu dau ra Bit budc

phan con duogc lya chon

- Hién thi van ban md ta, gidi thiéu vé 1o le thoi gian, vé Dit liéu dau ra Bit budc

thanh phan con duoc Iya chon

- Ty dong thao ra cac thanh phan ciia mé hinh 3D ro le thoi Dir liéu dau ra Bit budc

gian dé nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat

dong cua thiét bi do.

- M6 phong hoat dong ctia ro le thoi gian bang hoat anh 3D Dir liéu dau ra Bit budc
26 | Xay dung chire nang tuong tic cho mé hinh 3D b khong

che

- Phong to m hinh 3D bd khong ché Dit lidu dau ra Bit budc

- Thu nhé m6 hinh 3D b khéng ché Dit liéu dau ra Bit budc

- Xoay 360 d6 mé hinh 3D bo khong ché Dit liéu dau ra Bit budc

- Phét am thanh mo ta, gidi thiéu vé bd khéng ché, vé thanh Dit liéu dau ra Bit budc

phan con dugc lya chon

- Hién thi van ban mo ta, gioi thi¢u vé bd khéng ché, vé Dit liéu dau ra Bit budc

thanh phan con duoc lya chon

-Tu QQng thao ra cac thanh ph?m ctia mo6 hinh 3D b khéng Dit liéu dau ra Bit budc

ché d€ nguoi hoc quan sat chi tiét cau tao, nguyén 1y hoat

dong cua thiét bi do.

- M6 phong hoat dong ctia bo khong ché bang hoat anh 3D Dir liéu dau ra Bit budc
27 | Xay dyng chue nang tuong tac cho mo hinh 3D nguon dién

xoay chiéu mdt pha

- Phéng to md hinh 3D ngudn dién xoay chiéu mot pha Dir liéu dau ra Bit budc

- Thu nhé mo6 hinh 3D nguén dién xoay chiéu mot pha Dit liéu dau ra Bit budc

- Xoay 360 d6 md6 hinh 3D nguén dién xoay chiéu mot pha Dit liéu dau ra Bit budc

- Phat 4m thanh mo ta, gidi thidu vé ngudn dién xoay chiéu | Dir liéu dau ra Bit budc

mot pha, vé thanh phﬁn con duogc lya chon
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- Hién thi van ban md ta, gidi thiéu vé nguén dién xoay Dit liéu dau ra Bit budc
chiéu mot pha, vé thanh phan con dugc Iyra chon
- Ty dong thio rd cc thanh phan ciia mé hinh 3D nguodn Dir liéu dau ra Bit budc
dién xoay chiéu mot pha dé ngudi hoc quan sat chi tiét cau
tao, nguyén ly hoat dong cua thiét bi do.
- M6 phong hoat dong ciia nguon dién xoay chiéu mot pha | Dit lidu dau ra Bit budc
bang hoat anh 3D

28 | Xay dung chirc ning twong tic cho mé hinh 3D ngudn dién
xoay chi€u ba pha
- Phéng to mé hinh 3D ngudn dién xoay chiéu ba pha Dir liéu dau ra Bit budc
- Thu nhé mé hinh 3D nguon dién xoay chiéu ba pha Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D ngudn dién xoay chiéu ba pha Dir liéu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thidu vé nguon dién xoay chiéu | Dir liéu dau ra Bit budc
ba pha, vé thanh phan con duogc lya chon
- Hién thi van ban mo ta, gidi thi¢u vé nguén dién xoay Dit liéu dau ra Bit budc
chiéu ba pha, v€ thanh phan con dugc lya chon
- Ty dong thao ra cac thanh phén cua mo6 hinh 3D nguén Dit liéu dau ra Bit budc
dién xoay chi€u ba pha d¢ nguoi hoc quan sat chi tiét cau
tao, nguyén ly hoat dong cua thiét bi do.
- Mb phong hoat dong ciia ngudn dién xoay chiéu ba pha Dir liéu dau ra Bit budc
bang hoat anh 3D

29 | Xay dung chirc ning twong tic cho mé hinh 3D ngudn dién
mot chiéu
- Phong to mo hinh 3D nguén dién mot chiéu Dit liéu dau ra Bit budc
- Thu nhé mo6 hinh 3D nguén dién mot chiéu Dit liéu dau ra Bit budc
- Xoay 360 do mo6 hinh 3D nguén dién mot chiéu Dit liéu dau ra Bit budc
- Phat 4m thanh mo t4, gidi thiéu vé ngu(‘?)n dién mot chiéu, Dit liéu dau ra Bit budc
ve thanh phan con dugc lua chon
- Hién thi vin ban mo ta, gidi thi€u vé ngu(‘?)n dién mot Dit liéu dau ra Bit budc
chiéu, v€ thanh phan con dugc lua chon
- Ty dong thao ra cac thanh phén cua mo6 hinh 3D nguén Dit liéu dau ra Bit budc
dién mot chi€u d€ nguoi hoc quan sat chi tiét cau tao,
nguyén ly hoat dong cua thiét bi do.
- M6 phdng hoat dong cua nguén dién mot chiéu bﬁng hoat Dit liéu dau ra Bit budc
anh 3D

30 | Xay dung chuc nang tuong tdc cho mo6 hinh 3D ddng co
dién mot chiéu
- Phong to mo hinh 3D dong co dién mot chiéu Dit liéu dau ra Bit budc
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- Thu nho mé hinh 3D dong co dién mot chiéu Dit liéu dau ra Bit budc
- Xoay 360 @6 mo hinh 3D dong co dién mot chiéu Dit liéu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thidu vé dong co dién mot chiéu, | Dir liéu ddu ra Bit budc
v€ thanh phan con dugc lya chon
- Hién thi van ban mé ta, gi6i thidu vé dong co dién mot | Dir liéu ddu ra Bit budc
chiéu, v€ thanh phan con dugc lya chon
- Ty dong thao rd cac thanh phan cia mé hinh 3D dong co |  Dir liéu dau ra Bit budc
dién mot chi€u d€ nguoi hoc quan sat chi tiét cau tao,
nguyén ly hoat dong cua thiet bi do.
- M6 phong hoat dong cua dong co dién mdt chiéu b?mg Dit liéu dau ra Bit budc
hoat anh 3D

31 | Xay dung chirc nang tuwong tdc cho md hinh 3D Pong co
dién xoay chicu 1 pha 2 cudn day lam viéc
- Phong to mé hinh 3D Pong co dién xoay chiéu 1 pha 2 Dit liéu dau ra Bit budc
cudn day lam viéc
- Thu nhé mé hinh 3D Dong co dién xoay chiéu 1 pha 2 Dir liéu dau ra Bit budc
cudn day lam viéc
- Xoay 360 d6 m6 hinh 3D Dong co dién xoay chiéu 1 pha | Dir liéu dau ra Bit budc
2 cudn day lam viéc
- Phat am thanh mo ta, gigi thiéu vé bong co dién xoay Dit liéu dau ra Bit budc
chiéu 1 pha 2 cudn day lam viéc, vé thanh phan con dugc
Ivra chon
- Hjén thi van ban mo ta, gidi thiéu‘vé Pong co dién xoay Dit liéu dau ra Bit budc
chiéu 1 pha 2 cudn day lam viéc, vé€ thanh phan con duoc
Ivra chon
- Ty dong thao ra cac thanh phén cua md hinh 3D Pong co Dit liéu dau ra Bit budc
dién xoay ch1eu 1 pha 2 cudn déy lam viéc dé nguoi hoc
quan sat chi tiét cdu tao, nguyén 1y hoat dong cua thiét bi
do.
- M6 phong hoat d@ng cua bong co dién xoay chiéu 1 pha Dit liéu dau ra Bit budc
2 cudn day lam viéc bang hoat anh 3D

32 | Xay dung chuc nang tuong tdc cho mo6 hinh 3D ddng co
dién 3 pha
- Phong to mo hinh 3D ddng co dién 3 pha Dit liéu dau ra Bit budc
- Thu nho mé hinh 3D dong co dién 3 pha Dit liéu dau ra Bit budc
- Xoay 360 d6 mo6 hinh 3D dong co dién 3 pha Dit liéu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thiéu vé dong co dién 3 pha, vé Dit liéu dau ra Bit budc
thanh phan con duoc Iya chon
- Hién thi van ban mé ta, gidi thidu vé dong co dién 3 pha, |  Dir liéu dau ra Bit budc
v€ thanh phan con dugc lya chon
- Ty dong thao rd cac thanh phan cia mé hinh 3D dong co |  Dir liéu dau ra Bit budc
dién 3 pha d€ ngudi hoc quan sat chi ti€t cau tao, nguyén ly
hoat dong cua thict bi do.
- M6 phéng hoat dong ctia dong co dién 3 pha béng hoat Dit liéu dau ra Bit budc

anh 3D
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33 | Xay dung chuc nang twong tdc cho mo hinh 3D dén bao do
- Phong to mo hinh 3D dén bao do Dit liéu dau ra Bit budc
- Thu nho m6 hinh 3D dén béo d6 Dit liéu dau ra Bit budc
- Xoay 360 d6 m6 hinh 3D dén béo d6 Dir lidu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thidu vé dén bao do, vé thanh |  Dir liéu dau ra Bit budc
phan con duoc Iya chon
- Hién thi vin ban mo ta, gidi thiéu vé dén bao do, vé thanh |  Dir liéu dau ra Bit budc
phan con duoc Iya chon
-Tu géng thao ra cac thanh phﬁr} cﬁg mo hinh 3D dén bao Dit liéu dau ra Bit budc
do dé nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat
dong cua thiét bi do.
- M6 phéng hoat dong cua dén bao do bﬁng hoat anh 3D Dit liéu dau ra Bit budc
34 | Xay dung chic nang tuong tdc cho md hinh 3D dén bao
vang
- Phong to mo hinh 3D deén bao vang Dir lidu dau ra Bit budc
- Thu nho mo hinh 3D dén bao vang Dit liéu dau ra Bit budc
- Xoay 360 d6 m6 hinh 3D dén béo vang Dir lidu dau ra Bit budc
- Phét am thanh mo ta, gioi thiéu vé dén bao vang, vé thanh Dit liéu dau ra Bit budc
phan con duogc lya chon
- Hién thi van ban mo ta, gioi thi¢u vé dén bao vang, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon
-Tu dQng thao ra cac thanh phﬁn'cﬁa’ mo hinh 3D dén bao Dit liéu dau ra Bit budc
vang dé ngudi hoc quan sat chi ti€t cau tao, nguyén Iy hoat
dong cua thiét bi do.
- M6 phong hoat dong ctia dén bao vang bang hoat anh 3D Dit liéu dau ra Bit budc
35 | Xay dung chuc nang tuong tac cho mé hinh 3D dén bao
xanh
- Phong to m6 hinh 3D dén bao xanh Dit liéu dau ra Bit budc
- Thu nhé mo6 hinh 3D dén bdo xanh Dit liéu dau ra Bit budc
- Xoay 360 do mo6 hinh 3D dén bao xanh Dit liéu dau ra Bit budc
- Phat Am thanh mé t4, gidi thiéu vé dén bao xanh, vé thanh |  Dir liéu dau ra Bit budc
phan con dugc lya chon
- Hién thi van ban mo ta, gioi thi¢u vé dén bao xanh, vé Dit liéu dau ra Bit budc
thanh phan con duoc lya chon
-Tu dQng thao ra cac thanh phﬁn'cﬁa’ mo hinh 3D dén bao Dit liéu dau ra Bit budc
xanh dé ngudi hoc quan sat chi ti€t cau tao, nguyén 1y hoat
dong cua thiét bi do.
- M6 phéng hoat dong cua dén bao xanh bﬁng hoat anh 3D Dit liéu dau ra Bit budc
36 | Xay dung chirc ning twong tac cho mé hinh 3D dén soi d6t
- Phong to mo hinh 3D dén sgi dot Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D dén s¢i d6t Dit liéu dau ra Bit budc
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- Xoay 360 d6 mé hinh 3D dén soi dot Dir lidu dau ra Bit budc

- Phat 4m thanh mo ta, gidi thiéu vé dén soi ddt, vé thanh |  Dir liéu dau ra Bit budc

phan con duoc Iya chon

- Hién thi vin ban mé ta, gidi thiéu vé dén soi dot, vé thanh |  Dir liéu dau ra Bit budc

phan con duoc Iya chon

- Tu dong thao ra cac thanh phén cua mo hinh 3D d¢én soi Dit liéu dau ra Bit budc

dot d¢ nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat

dong cua thiét bi do.

- M6 phong hoat dong cta dén soi dot bang hoat anh 3D Dit liéu dau ra Bit budc
37 | Xay dung chirc ndng tuwong tac cho mo hinh 3D dién tro

- Phong to mo hinh 3D dién trd Dit liéu dau ra Bit bude

- Thu nhé md hinh 3D di¢n tré Dit li¢u dau ra Bit budc

- Xoay 360 d6 m6 hinh 3D dién tr& Dir liéu dau ra Bit budc

- Phat Am thanh mé t4, gi6i thiéu vé dién tro, vé thanh phan | Dir liéu dau ra Bit budc

con duoc lya chon

- Hién thi vin ban mé ta, gioi thiéu vé dién tré, vé thanh | Dit liéu dau ra Bit budc

phan con duoc Iya chon

- Ty dong thao ra cac thanh ph?m cua mod hinh 3D dién tro Dit liéu dau ra Bit budc

de nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat dong

cua thiét bi d6.

- M6 phéng hoat dong cuia dién trd béng hoat anh 3D Dit liéu dau ra Bit budc
38 | Xay dung chirc ndng tuwong tac cho mo hinh 3D tu dién

- Phong to mo hinh 3D ty dién Dit liéu dau ra Bit budc

- Thu nhé md hinh 3D ty dién Dit liudaura | Batbudc

- Xoay 360 d6 mé hinh 3D ty dién Dit liéu dau ra Bit budc

- Phat &m thanh mo ta, gioi thiéu vé tu dién, vé thanh ph?m Dit liéu dau ra Bit budc

con duoc lya chon

- Hién thi van ban mé ta, gioi thi¢u vé tu dién, vé thanh Dit liéu dau ra Bit budc

phan con dugc lya chon

- Tu dong thao ra cac thanh ph?m cta mo6 hinh 3D tu dién Dit liéu dau ra Bit budc

deé ngudi hoc quan sat chi tiet cau tao, nguyén ly hoat dong

cua thiét bi do.

- M6 phéng hoat dong cua tu dién bé'mg hoat anh 3D Dit liéu dau ra Bit budc
39 | Xay dung chirc nang tuong tic cho mé hinh 3D dong ho do

dién tré cach dién (Megomet)

- Phong to mo hinh 3D déng ho do dién tro cach dién Dit liéu dau ra Bit budc

- Thu nhé mé hinh 3D déng hd do dién tro cach dién Dir liéu dau ra Bit budc

- Xoay 360 do mo6 hinh 3D déng ho do dién tro cach dién Dit liéu dau ra Bit budc
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- Phat 4m thanh mé ta, gidi thidu vé dong hd do dién tro |  Dir liéu dau ra Bit budc
cach dién, vé thanh phan con dugc lya chon
- Hién thi van ban mé ta, gioi thiéu vé dong ho do dién tro |  Dir liéu dau ra Bit budc
cach dién, vé thanh phan con dugc lya chon
- Ty ddng thao ra cac tbe‘mh phﬁn ctia mo hinh 3D déng hd Dit liéu dau ra Bit budc
do dién tro cach dién dé ngug‘)i hoc quan sat chi tiét cau tao,
nguyén 1y hoat dong cuia thiét bi do.
- M6 phong hoat dong cuia déng ho do dién trd cach dién Dit liéu dau ra Bit budc
bang hoat anh 3D

40 | Xay dung chic nang twong tic cho mé hinh 3D dong hd do
dong dién
- Phéng to md hinh 3D dong ho do dong dién Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D ddng hd do dong dién Dit lidu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D dong ho do dong dién Dit lidu dau ra Bit budc
- Phat 4m thanh mo t4, gidi thiéu vé dong ho do dong dién, |  Dir liéu dau ra Bit budc
v€ thanh phan con dugc lya chon
- Hién thi van ban mé ta, gidi thiéu vé dong ho do dong | Dir liéu dau ra Bit budc
dién, vé thanh phan con dugc lya chon
- Ty ddng thao 7r€1 cac thanh phﬁn cla mGIhin’h 3D déng hd Dit liéu dau ra Bit budc
do dong dién d€ ngudi hoc quan sat chi ti€t cau tao, nguyén
1y hoat ddng cua thiet bi do.
- M6 phong hoat dong ctia dong ho do dong dién bang hoat Dit liéu dau ra Bit budc
anh 3D

41 | Xay dung chirc nang twong tic cho mé hinh 3D dong ho do
dién ap
- Phong to md hinh 3D dong ho do dién ap Dit liéu dau ra Bit budc
- Thu nho mé hinh 3D dong ho do dién ap Dir lidu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D dong ho do dién ap Dit lidu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thidu vé dong ho do dién ap, vé |  Dir liéu dau ra Bit budc
thanh phan con duoc lya chon
- Hién thi van ban mo t4, gidi thiéu vé dong ho do dién ap, |  Dir liéu dau ra Bit budc
v€ thanh phan con dugc lya chon
- Ty dong thgio ra cac thanh phﬁn cla rpé binh 3D déng ho Dit liéu dau ra Bit budc
do dién ap d€ ngudi hoc quan sat chi tiet cau tao, nguyén ly
hoat dong cua thict bi do.
- M6 phong hoat dong ciia dong hd do dién 4p bang hoat Dir liéu dau ra Bit budc
anh 3D

42 | Xay dung chirc nang twong tac cho mé hinh 3D dong ho
van nang co
- Phong to m hinh 3D dong ho van ning co Dit liéu dau ra Bit budc
- Thu nhoé mé hinh 3D dong ho van ning co Dir lidu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D dong ho van ning co Dit lidu dau ra Bit budc
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- Phat am thanh mé ta, gi6i thiéu vé dong hd van ning co, Dir liéu dau ra Bit budc
v€ thanh phan con dugc lya chon
- Hién thi vin ban mo ta, gidi thiéu vé déng hd van nang Dit liéu dau ra Bit budc
co, vé thanh phan con dugc lya chon
- Ty dong thao rd cac thanh phan ctia mé hinh 3D dong ho Dir liéu dau ra Bit budc
van nang co dé nguoi hoc quan sat chi tit cau tao, nguyén
1y hoat dong cua thiét bi do.
- M6 phong hoat dong ciia dong hd van ning co bang hoat Dit liéu dau ra Bit budc
anh 3D
43 | Xay dyng chic ning twong tac cho mé hinh 3D dong ho
van nang dién tir
- Phong to mo hinh 3D déng hd van nang dién ta Dit liéu dau ra Bit budc
- Thu nhé mé hinh 3D dong hd van ning dién tir Dit lidu dau ra Bit budc
- Xoay 360 d6 mo hinh 3D dong hd van ning dién tir Dir liéu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thiéu vé dong hd van ning dién Dir liéu dau ra Bit budc
tur, vé thanh phan con dugc lya chon
- Hién thi vin ban mo ta, gidi thiéu vé déng hd van nang Dit liéu dau ra Bit budc
dién tir, vé thanh phan con dugc lya chon
- Ty dong thao rd cac thanh phan ctia mé hinh 3D dong ho Dir liéu dau ra Bit budc
van nang dién tr d€ nguoi hoc quan sat chi tiét cau tao,
nguyén ly hoat dong cua thiet bi do.
- Mb phong hoat dong cta dong hod van ning dién tir bang Dit liéu dau ra Bit budc
hoat anh 3D
44 | Xay dyng bai thyc hanh Khoi dong truc tiép dong co dién
mot chiéu
- Nguoi ding lwa chon thiét bi sir dung (dong co dién mot | Dt licu dau vao Bit budc
chiéu, aptomat, contactor, ro le nhiét, nat nhin, day dién)
- Nguoi dung dau ndi mach lyc Dir lidu dau vao Bit budc
- Nguoi dung dau ndi mach diéu khién Dit lidu dau vao | Bit budc
- Nguoi dung khéi dong dong co qua mach vira dau noi Dir lidu dau vao Bit budc
45 | Xay dung bai thuc hanh Khéi dong va dao chiéu truc tiép
dong co dién mot chicu
- Nguoi dung lwa chon thiét bi sir dung (dong co dién mot | Dit liéu dau vao Bit budc
chiéu, aptomat, contactor, ro le nhiét, nut nhan, day dién)
- Nguoi dung dau ndi mach lyc Dir lidu dau vao Bit budc
- Nguoi dung dau ndi mach diéu khién Dit lidu dau vao | Bit budc
- Nguoi dung khoi dong dong co theo chiéu thuén Dir lidu dau vao Bit budc
- Nguoi dung diéu khién dong co chay theo chiéu nghich Dir lidu dau vao Bit budc
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46 | Xay dm}g bai thyc hanh Khoi dong d(f)qg co dién mot chiéu
qua 2 cap dién tré phu trong mach phan Gng theo nguyén
tac thoi gian
- Ngu(‘wi dung Iya chon thiét bi st dung (ddng co di’én mot | Dit liéu dau vao Bit budc
chiéu, aptomat, contactor, ro le thoi gian, nit nhan, day
dién)
- Nguoi dung d4u ndi mach luc Dit liéu dau vao Bit budc
- Nguoi dung d4u ndi mach diéu khién Dit liéu dau vao Bit budc
- Nguoi dung khéi dong dong co qua mach vira dau noi Dir lidu dau vao Bit budc
47 Xﬁy dung bai thuc he‘mh Ham dong nang dong co dién mot
chiéu theo nguyén tac thoi gian
- Ngu(‘wi dung Iya chon thiét bi st dung (d(f)ng,co dién mot | Dit liu dau vao Bit budc
chiéu, aptomat, dién trd, b chinh Iuu, nit nhan, ro le thoi
gian, day dién)
- Nguoi dung dau ndi mach lyc Dir lidu dau vao Bit budc
- Nguoi dung dau ndi mach diéu khién Dit lidu dau vao | Bit budc
- Nguoi dung khoi dong va hdim dong co qua mach vira dau | Dir liéu dau vao Bit budc
noi
48 | Xay dyng bai thyc hanh Khoi dong truc tiép dong co khong
dong bd 1 pha c6 bao vé qua tai
- Nguoi dung lya chon thiét bi s dung (dong co khong | Dir liéu dau vao Bit budc
ddng bd 1 pha, Aptomat, contactor, ro le nhiét, nat nhin,
day dién)
- Nguoi dung dau ndi mach lyc Dir lidu dau vao Bit budc
- Nguoi dung dau ndi mach diéu khién Dit lidu dau vao | Bit budc
- Nguoi dung khéi dong dong co qua mach vira dau ndi Dir lidu dau vao Bit budc
49 | Xay dyng bai thyc hanh Péo chicu tryc tiép dong co khong
dong bd 1 pha
- Nguc‘yi dung lya chon thiét bi st dung (dong co khong | Dir liéu dau vao Bit budc
dong bo 1 pha, Aptomat, contactor, ro le nhiét, ro le trung
gian, nut nhan, day dién)
- Nguoi dung dau ndi mach lyc Dir lidu dau vao Bit budc
- Nguoi dung d4u ndi mach diéu khién Dit liéu dau vao Bit budc
- Nguoi dung khéi dong dong co chay theo chiéu thuan Dit liéu dau vao Bit budc
- Nguoi ding diéu khién dao chiéu dong co Dir liéu déu vao Bit budc
50 | Xay dung bai thyc hanh Khéi dong truc tiép dong co khong
dong bd 3 pha sir dung khoi dong tir don
- Ngu(‘ri dung lua chon thiét bi st dung (dong co khong | Dir licu dau vao Bit budc
dong bd 3 pha, Aptomat, khéi dong tir don, ro le nhiét, dén
bao, nit nhan, day di¢n)
- Nguoi dung dau ndi mach lyc Dir lidu dau vao Bit budc
- Nguoi dung d4u ndi mach diéu khién Dit liéu dau vao Bit budc
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- Nguoi dung khoi dong dong qua mach vira déu nbi Dir lidu dau vao Bit budc

51 | Xay dung bai thyc hanh Bicu khién dao chiéu tryc tiép dong
co khong dong b 3 pha st dung khédi dong tur kép
- Nguc‘yi dung lya chon thiét bi st dung (dong co khong | Dir liéu dau vao Bit budc
dong bd 3 Rha, Aptomat, khdi dong tir kép, ro le nhiét, dén
bao, nut nhan, day dién)
- Nguoi dung d4u ndi mach luc Dit liéu dau vao Bit budc
- Nguoi dung d4u ndi mach diéu khién Dit liéu dau vao Bit budc
- Nguoi dung khéi dong dong co chay theo chiéu thuan Dit liéu dau vao Bit budc
- Nguoi dung diéu khién dao chiéu dong co Dir liéu dau vaio | Bat budc

* Phan hé mé phong 3D cho nganh may lanh — diéu hoa khéng khi
TT M0 ta yéu cau Phén loai Ghi chi
1 | Mb phong May diéu hoa khong khi loai 1 khdi
- Phong to mo hinh 3D May diéu hoa khong khi loai 1 khdi | Dit liéu déu ra Bit budc
- Thu nhé mé hinh 3D Méy diéu hoa khong khi loai 1 khdi | Dit liéu déu ra Bit budc
- Xoay 360 d6 md hinh 3D May dicu hoa khong khi loai 1 Dir liéu dau ra Bit budc
khoi
- Phat am thqnh mé ta, gi(’)’i‘ thiéu vé May diéu hoa khong Dit liéu dau ra Bit budc
khi loai 1 khoi, vé thanh phan con dugc Iya chon
- Hién thj van ban mo ta, gidi thidu vé Méy diéu hoakhong | Dit lidu dau ra Bit budc
khi loai 1 khoi, vé thanh phan con dugc Iya chon
- Tu dong thao ra cac thén,h pt}én cua mo hinh 3D May dié}l Dit liéu dau ra Bit budc
hoa khong khi loai 1 khoi dé nguoi hoc quan sat chi tiét
cau tao, nguyén ly hoat dong cua thiét bi do.
- M6 phong hoat dong cua May diéu hoa khong khi loai 1 Dir liéu dau ra Bit budc
khoi bang hoat anh 3D
2 | Mb phong May diéu hoa khong khi roi loai 2 khdi

- Phéng to m6 hinh 3D May diéu hoa khong khi roi loai 2 Dir liéu dau ra Bit budc
khoi
- Thu nhé mé hinh 3D May diéu hoa khong khi roi logi 2 | Dit liéu du ra Bit budc
khoi
- Xoay 360 d6 m6 hinh 3D Méy dicu hoa khong khiroiloai | Dit ligu dau ra Bit budc
2 khoi
- Phat am thanh mé ta, gioi thiéu vé May diéu hoa khong Dit liéu dau ra Bit budc

khi roi loai 2 khéi, vé thanh phén con duoc lua chon
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- Hién thi vin ban mo ta, gioi thiéu vé May diéu hoakhong | Dit lidu dau ra Bit budc
khi roi loai 2 khoi, vé thanh phan con dugc lua chon

- Tu dong thao ra cac thanh phan ctia mo hinh 3D May dicu Dit lidu dau ra Bit budc
hoa khong khi roi loai 2 khoi dé nguoi hoe quan sét chi tiét

cau tao, nguyén ly hoat dong cua thict bi do.

- M6 phong hoat dong ctia May diéu hoa khong khi roi loai Dir liéu dau ra Bit budc
2 khoi bang hoat anh 3D

Mo phong May diéu hoa multi

- Phong to mé hinh 3D May diéu hoa multi Dir liéu dau ra Bit budc
- Thu nho mo6 hinh 3D May diéu hoa multi Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D May diéu hoa multi Dit lidu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thiéu vé May diéu hoa multi, |  Dit lidu dau ra Bit budc
ve thanh phan con dugc lua chon

- Hién thi vin ban md ta, gidi thiéu vé May diéu hoa multi, |  Dit lidu dau ra Bit budc
v¢€ thanh phan con dugc lya chon

- Tu dong thao ra cac thanh phan ctia mo hinh 3D May diéu Dit lidu dau ra Bit budc
hoa multi dé ngudi hoc quan sat chi tict cau tao, nguyén ly

hoat ddng cua thict bi do.

- M6 phong hoat dong ctia May diéu hoa multi bang hoat Dit lidu dau ra Bit budc
anh 3D

Mo phong May diéu hoa ta ding dat san

- Phong to mé hinh 3D May diéu hoa ti dtng dit san Dir liéu dau ra Bit budc
- Thu nho mo6 hinh 3D May diéu hoa tu dang dat san Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D May diéu hoa ti ding dit san Dir liéu dau ra Bit budc
- Phat 4m thanh mo ta, gi6i thiéu vé May diéu hoa tu dimg | Dit lidu dau ra Bit budc
dat san, vé thanh phan con duoc lya chon

- Hién thi vin ban mé ta, giéi thiéu vé May diéu hoa tu |  Dit lidu dau ra Bit budc
ding dat san, vé thanh phan con dugc lya chon

- Tu dong thao ra cac thanh phan ctia mo hinh 3D May diéu Dit lidu dau ra Bit budc
hoa ti dung dat san dé nguoi hoc quan sat chi tict cau tao,

nguyén ly hoat dong cua thict bi do.

- M6 phong hoat dong ctia May diéu hoa ta dimg dit san Dir liéu dau ra Bit budc
bang hoat anh 3D

Mo phong ti lanh

- Phong to mo hinh 3D td lanh Dit liéu dau ra Bit budc
- Thu nhé mo hinh 3D ta lanh Dit liéu dau ra Bit budc
- Xoay 360 d6 mé hinh 3D ti lanh Dit liéu dau ra Bit budc
- Phat am thanh mo ta, giéi thiéu vé ta lanh, vé thanh phﬁn Dit liéu dau ra Bit budc
con duoc lua chon

- Hién thi vin ban mé ta, gii thiéu vé ta lanh, vé thanh |  Dit liéu ddu ra Bit budc

phan con duoc Iya chon
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- Tu dong thao ra cac thanh phén ctua mo hinh 3D ti lanh Dit liéu dau ra Bit budc
de nguoi hoc quan sat chi tict cau tao, nguyén ly hoat dong

cua thiét bi dé.

- M6 phong hoat dong cua ti lanh bang hoat anh 3D Dir liéu dau ra Bat budc
Mo phong ti dong

- Phéng to mo hinh 3D tu dong Dir lidu dau ra Bit budc
- Thu nhé mé hinh 3D ti déng Dir lidu dau ra Bat budc
- Xoay 360 d6 mé hinh 3D tii dong Dit lidu dau ra Bit budc
- Phat &m thanh mo ta, gidi thi¢u vé ti dong, vé thanh phﬁn Dit liéu dau ra Bit budc
con dugc lya chon

- Hién thi van ban md ta, gidi thiéu vé tu dong, vé thanh Dit liéu dau ra Bit budc
phan con dugc lya chon

- Ty ddng thao ra cac thanh phﬁn cua md hinh 3D tua dong Dit liéu dau ra Bit budc
de nguoi hoc quan sat chi tiét cau tao, nguyén ly hoat dong

cua thiét bi do.

- M6 phong hoat dong cua tii dong bang hoat anh 3D Dir lidu dau ra Bit budc
M6 phong Méy nén pittong

- Phong to mo hinh 3D May nén pittdng Dit lidu dau ra Bit budc
- Thu nhé mé hinh 3D May nén pittong Dit lidu dau ra Bat budc
- Xoay 360 do mo hinh 3D May nén pittong Dit lidu dau ra Bit budc
- Phat 4m thanh mé ta, gidi thiéu vé May nén pittdng, vé Dit lidu dau ra Bit budc
thanh phan con dugc lya chon

- Hién thj van ban mé ta, gidi thi€u vé May nén pittong, vé Dit liéu dau ra Bit budc
thanh phan con duogc lya chon

- Tu d@dng thao ra cac thanh phﬁn cua mo hinh 3D May nén Dit liéu dau ra Bit budc
pittong d€ ngudi hoc quan sat chi ti€t cau tao, nguyén ly

hoat ddng cua thiet bi do.

- M6 phong hoat dong ctia May nén pittong bang hoat anh Dir liéu dau ra Bit budc
3D

M6 phong Méy nén truc vit

- Phéng to mo hinh 3D May nén truc vit Dit lidu dau ra Bit budc
- Thu nho mé hinh 3D May nén truc vit Dit liéu dau ra Bit budc
- Xoay 360 do mé hinh 3D May nén tryc vit Dit lidu dau ra Bit budc
- Phat 4m thanh mo ta, gidi thidu vé May nén truc vit, vé |  Dit lidu dau ra Bit budc
thanh phan con dugc lya chon

- Hién thj van ban mé ta, gidi thiéu vé May nén truc vit, vé Dit liéu dau ra Bit budc
thanh phan con dugc lya chon

- Tu ddng thao ra cac thanh phﬁn cua mo hinh 3D May nén Dit liéu dau ra Bit budc
truc vit d€ nguoi hoc quan sat chi tiét cau tao, nguyén ly

hoat ddng cua thiet bi do.

- M6 phong hoat dong ctia May nén truc vit bang hoat anh Dit lidu dau ra Bit budc
3D

Xay dung bai thyc hanh Kiém tra tu dién dung déng ho van

nang

- Nguoi dung bat thang dién tré X100 Dit liéu dau vao Bit budc
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- Nguoi dung dat hai dau que do vao hai cyc cua tu dién. Dit liéu dau vao Bit budc
Kim nhay 1én vi tri 0 r61 drng im 1a tu bi chap; kim dung
im & oo thi ty mat kha nang tich dién hoac bi dut cuc.
- Kiém tra cach dién cia vo véi cuc tu cia tu dién. Kim Dit liéu dau vao Bit budc
dirng im & oo thi tu tot, kim chi mot gia tri nao d6 thi tu bi
do dién hoac cach dién kém

10 | Xay dung bai thuc hanh kiém tra van dién tir
- Dung Om ké kiém tra dién tr& cua cudn day dién tu. Gia Dit liéu dau vao Bit budc
tri dién tré bang 0 1a van bi chap, gia tri dién trd bang oo 1a
van bi dut, truong hop con lai 1a van con tot.
- Dung Megomet kiém tra cach dién cta cudn day dién tu. Dit liéu dau vao Bit budc
Gia tri RCD > 2QM la cach dién tot.

11 | Xay dung bai thuc hanh Can cép ho
- Lép dat thiét bi theo so d0 can cap ho Dit lidu dau vao Bit budc
- Cho may nén chay. Khong khi dugc hit vao va nén 1én |  Dix liéu dau vao Bit budc
ap suat cao day vao phin lgc 6ng mao. Kim ap ke tur tir tang
1én 1 gia tri nao do, gia tri 6n dinh cao nhat dat dugc chinh
la tré lyc ctia ong mao.
- Cit b6t 6ng mao khi gia tri trd lyc 16mn hon gia tri yéu cau Dit liéu dau vao Bit budc
- Khi gia tri tro luc nho hon gia tri yéu cau thi thay ong | Dit lidu dau vao Bit budc
mao mai va tien hanh can cap lai

12 | Xay dung bai thuc hanh Cén cép kin
- Le'ip dat thiét b theo so dd can cap kin Dit liéu dau vao Bit budc
- Cho may nén chay. Khong khi dugc hit vao va nén 1én |  Dir liéu dau vao Bit budc
ap suat cao day vao phin loc 6ng mao. Kim ap k& tur tir ting
1én 1 gia tri nao do, gia tri 6n dinh cao nhat dat dugc chinh
la tré lyc cia Ong mao.
- Cit bét 6ng mao khi gia tri trd lyc 16n hon gia tri yéu cau Dit liéu dau vao Bit budc
- Khi gia tri trd luc nho hon gia tri yéu cau thi thay ong | Dit lidu dau vao Bit budc
mao mai va tien hanh can cap lai

13 | Xay dung bai thuc hanh nap gas ti lanh
- Chuan bj cac dung cu can thiét Dit liéu dau vao Bit budc
- Le'ip dat thiét bj theo so dd nap gas Dit liéu dau vao Bit budc
- Chay may, kiém tra toan bo hé thong Dit liéu dau vao Bit budc
- N6i bom chéan khong vao hé thong Dir lidu dau vao Bit budc
- Thyc hién hat chan khéng Dit liéu dau vao Bit budc
- Chuén bi chai gas Dit liéu dau vao Bit bude
- Thyc hién nap gas Dit liéu dau vao Bit budc
- Thyc hién chay thtr hé thong Dir liéu dau vaio | Bit budc
- Kiém tra thong s6 k¥ thuat, can chinh lugng gas nap. Dir lidu dau vao Bit budc

14 | Xay dung bai thuc hanh st dung ti lanh
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- Thyc hién diéu chinh nhiét d6 lam viéc cua ta lanh Dit liéu dau vao Bit budc
- Sép xép céc loai thyc pham khac nhau vao ti lanh theo |  Dit liéu dau véo Bit budc
ding vi tri, ddm bao chat lugng bao quan.

15 | Xay dung bai thyc hanh bao dudng ti lanh
- biéu chinh thermostat tir vi trf ON hodc OFF dé ngét dién Dit liéu dau vao Bit budc
tu lanh va rat nguon tu lanh.
- Tién hanh dua cac thuc pham, khay ra khoi tu. Dir lidu dau vao Bit budc
- Chuan bi chau nuéc 4m sach, mot miéng x6p dé co ust |  Dit lidu dau vao Bit budc
va lau kho
- Vé sinh vo ti lanh bé'mg cach dung khan sach tam nude Dit liéu dau vao Bit budc
am, sau do lau kho
- Lau bui dan néng, may nén béng vai mém Dit liéu dau vao Bit budc
- Thuc hién lau sach gﬁm ta. Dit liéu dau vao Bit budc
- Thuc hién lau kho & cac khe ranh. Dit liéu dau vao Bit budc

f Bdng chuyén déi yéu cau chirc ndng sang truong hop sir dung (Use Case)
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* Phan hé mé phong 3D cho nganh ky thudt dién — dién tir

TT Tén Use case Tén tac nhan Giao dich (Transaction) Phén loai | Phan loai theo dd
theo BMT phirc tap
Chirc ning dung chung

1 Lua chon ndi dung mo6 phoéng Nguoi dung B Pon gian
- Nguoi dfmg’nhén l}ién thi cac ndi dung mo
phong. H¢ thong hién thi danh muc.
- Nguoi dung chon ni dung mong mudn.
H¢ thong tai ndi dung dugce chon.

2 Diéu khién quan sat Nguoi dung B Phuc tap

- Nguoi dung chon phéng to mé hinh 3D.
H¢ thong thuc hi¢n phong to mo hinh.

- Nguoi dung chon thu nho mé hinh 3D. H¢
thong thuc hién thu nhé mo hinh.

- Nguoi dung chon khoi phuc lai kich thude
ban dau ctia md hinh 3D. Hé théng thue hién
khoi phuc lai kich thudc ban dau cho mo
hinh.

- Nguoi dung thue hién thao tac dé xoay mo
hinh 3D. Hé ‘Ehéng thuc hién xoay mé hinh
theo di€u khién cua ngudi dung.

- Nguoi dung chon khoéi phuc lai géc nhin
ban diu cho mo hinh 3D. Hé théng thuc
hién khéi phuc lai goc xoay ban dau cho mé
hinh.
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- Nguoi dung chon phat am thanh mo ta,
gidi thiéu vé thiét bi, vé thanh phan con
duoc lua chon. Hé théng phat am thanh
tuong ng.

- Nguoi dung chon hién thi van ban mo ta,
gi6i thidu vé thiét bi, vé thanh phén con
duoc lvra chon. Hé théng hién thi van ban
tuong ung.

- Nguoi dung chon ty dong thao ra cac thanh
phén ctia md hinh 3D thiét bi. Hé théng thuc
hién thao ri cac thanh phan cia mé hinh 3D
thiét bi.

Chikc ning cho tirng thiét bi

Tuong tac voi mo hinh 3D Aptomat
1 pha

Nguoi dung

Don gian

- Ngudi dung chon mé phong Aptomat 1
pha & ché d0 ON. H¢ thong :[hé hién hoat
dong cua Aptomat 1 pha & ché d0 ON

- Nguoi dung chon m6 phong hoat dong cua
Aptomat 1 pha khi c6 sy ¢6. Hé thong thé
hién qua trinh ngit mach dién ciia Aptomat
1 pha.

- Nguoi dung chon mé phong Aptomat 1
pha & ché @6 OFF. Hé thong ’thé hién hoat
dong cua Aptomat 1 pha ¢ ché do OFF.

Tuong tac voi mo hinh 3D Aptomat
3 pha

Nguoi dung

Don gian

384



- Nguoi dung chon mé phong Aptomat 3
pha & ché do ON. Hé thong :[hé hién hoat
dong cua Aptomat 3 pha & ché do ON

- Nguoi dung chon m6 phong hoat dong cua
Aptomat 3 pha khi c6 sy ¢6. Hé thong thé
hién qua trinh ngit mach dién ciia Aptomat
3 pha.

- Nguoi dung chon mé phong Aptomat 3
pha & ché @6 OFF. Hé thong ’thé hién hoat
dong cua Aptomat 3 pha ¢ ché do OFF.

Tuong tac vi md hinh 3D cau dao
1 pha

Nguoi dung

Don gian

- Nguoi dung chon mé phong cau dao 1 pha
g ché‘ do ON. Hé théng thé hién hoat dong
cua cau dao 1 pha ¢ che do ON

- Nguoi dung chon md phong hoat dong cta
cau dao 1 pha khi ngudi dung thuc hién
dong/ngat. Hé théng thé hién qua trinh
dong/ngat mach dién cia cau dao 1 pha.

- Nguoi dung chon mé phong cau dao 1 pha
o ché‘d(f) OFF. H¢ théng the hién hoat dong
cua cau dao 1 pha ¢ ché do OFF.

Tuong tac v6i md hinh 3D cau dao
1 pha dao chiéu

Nguoi dung

Trung Binh
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- Ngudi dung chon mé phong cau dao 1 pha
dao chiéu ¢ trang thai két ndi véi nguon
chinh. Hé thong thé hién hoat dong cua cau
dao & trang thai két ndi v6i ngudn chinh.

- Nguoi dung chon md phong hoat dong cta
ciu dao 1 pha dao chiéu khi thuc hién
dong/ngét mach dién dang két ndi voi
ngudn chlnh/nguon du phong. Hé thong thé
hién qua trinh chuyén trang thai cua tay gat,
dong dién.

- Ngudi dung chon md phéng cau dao 1 pha
dao chidu & ché do OFF. Hé thong thé hién
hoat dong ciia cdu dao 1 pha dao chidu & ché
do OFF.

- Nguoi dung chon mé phong cau dao 1 pha
dao chidu & trang thai két n6i v6i ngudn dy
phong Hé thdng thé hién hoat dong cua cau
dao ¢ trang thai két ndi véi ngudn dy phong.

Tuong tac v6i md hinh 3D cau dao
3 pha

Nguoi dung

Don gian

- Nguoi dung chon mé phong cau dao 3 pha
o ché‘ d6 ON. Hé théng thé hién hoat dong
cua cau dao 3 pha ¢ che do ON
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- Nguoi dung chon mo phong hoat dong cua
cu dao 3 pha khi ngudi dung thuc hién
dong/ngat. Hé thong thé hién qua trinh
dong/ngit mach dién cua cau dao 3 pha.

- Nguoi dung chon mé phong cau dao 3 pha
g ché‘dé OFF. Hé théng thé hién hoat dong
cua cau dao 3 pha ¢ che do OFF.

Tuong tac v6i md hinh 3D cau dao
3 pha dao chiéu

Nguoi dung

Trung Binh

- Nguoi dung chon mé phong cau dao 3 pha
dao chiéu & trang thai két ndi véi ngudn
chinh. Hé théng thé hién hoat dong cua cau
dao & trang thai két ndi v6i ngudn chinh.

- Nguoi dung chon md phong hoat dong cta
ciu dao 3 pha dao chiéu khi thuc hién
dong/ngit mach dién dang két ndi véi
ngudn chinh/ngudn dy phong. Hé thong thé
hién qua trinh chuyén trang thai cia tay gat,
dong dién.

- Ngudi dung chon mé phong cau dao 3 pha
dao chiéu & ché do OFF. Hé thong thé hién
hoat dong ciia cdu dao 3 pha dao chidu & ché
do OFF.
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- Ngudi dung chon mé phong cau dao 3 pha
dao chidu ¢ trang thai két ndi voi ngudn du
phong Hé thdng thé hién hoat dong cta cau
dao ¢ trang thai két ndi véi ngudn dy phong.

Tuong tac v6i md hinh 3D cong tic
2 cuc

Nguoi dung

Don gian

- Nguoi dung chon m6 phong cong tic 2 cuc
¢ ché do ON. H¢ thong thé hién hoat dong
cua cong tac 2 cuc ¢ ché do ON

- Nguoi dung chon mo phong hoat dong cua
cong tic 2 cuc khi ngudi dung thuc hién
dong/ngat. Hé théng thé hién qua trinh
d6ng/ngat mach dién cia cong tic 2 cuc.

- Ngl;(‘)i dung chon mo phér}g cong tac 2 cyc
& ché d6 OFF. H¢ thong thé hién hoat dong
cua cong tac 2 cyc ¢ ché do OFF.

10

Tuong tac v6i md hinh 3D cong tic
3 cuc

Nguoi dung

Don gian

- Nguoi dung chon mé phong cong técv 3 cuc
¢ trang thai ON - ON. Hé théng’ thé hién
hoat ddng ctia cong tac 3 cuc ¢ ché do ON -
ON

- Ngudi dung chon mé phong cong tic 3 cuc
¢ trang thai ON - OFF. H¢ théng thé hién
hoat dong cta cong tic 3 cuc & ché do ON -
OFF
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- Nguoi dung chon mé phong cong técq?a cuc
¢ trang thai OFF - ON. H¢ thong thé hién
hoat ddng cua cong tac 3 cuc ¢ ché d6 OFF
-ON

11

Tuong tac v6i md hinh 3D cong tic
hanh trinh

Nguoi dung

Don gian

- Nguoi ding chon mé phong cong tic hanh
trinh & trang thai binh thuong. Hé thong thé
hién hoat dong cta cong tdc hanh trinh &
trang thai binh thuong.

- Nguoi ding chon mé phong cong tic hanh
trinh khi bi tac dong. Hé thong thé hién hoat
dong cua cong tic hanh trinh khi bj tac
dong.

- Nguoi ding chon mé phong cong tic hanh
trinh ¢ trang thai khi khong con bi tac dong.
Hé théng thé hién hoat dong cua cong tac
hanh trinh & trang thai khi khong con bi tac
dong.

12

Tuong tac voi mo hinh 3D nat nhan
nha

Nguoi dung

Don gian

- Ngudi ding chon mé phong nat nhan nha
& trang thai binh thuong. Hé thdng thé hién
hoat dong ctia ntit nhan nha & trang thai binh
thuong.

- Nguoi dung chon mé phong nut nhan nha
khi bi tac d@ng. H¢ thong thé hién hoat dong
cua nut nhan nha khi bi tac dong.
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- Ngudi ding chon mé phong nat nhan nha
& khi khong con bi tac dong. Hé théng thé
hién hoat dong cua nut nhin nha & trang thai
khi khong con bi tac dong.

13

Tuong tac v&i mo hinh 3D nut nhan
tu gil

Nguoi dung

Trung Binh

- Nguoi dung chon mé phong niit nhan ti
gilt ¢ trang thai binh thuong. Hé thong thé
hién hoat dong cia nut nhén ty gilr ¢ trang
thai binh thuong.

- Nguoi dung chon mé phong nut nhan ty
gilr khi bi tac dong. HE thdng thé hién hoat
dong cua nat nhén ty gitt khi bi tac dong.

- Nguoi dung chon mo phong trang thai tu
gilr cua nat khi khong con bi tac dong. He
thdng thé hién trang thai ty giit cua nut khi
khong con bi tac dong.

- Nguoi dung chon mé phong qua trinh khoi
phuc trang thai ban dau ciia niit khi tiép tuc
bi tac dong. Hé thong thé hién qua trinh khoi
phuc trang thai ban dau ciia niit khi tiép tuc
bi tac dong.

14

Tuong tic véi mo hinh 3D nut an
dung khan cap

Nguoi dung

Don gian

- Nguoi dung chon mé phong an dimg khan
cap O trang thai binh thuong. Hé thong thé
hién hoat dong ciia niit 4n dirng khén cip &
trang thai binh thuong.

390



- Nguoi dung chon mo phong hoat dong cua
nat an ding khan cép khi ngudi dung thuc
hién nhin nat. Hé théng thé hién qué trinh
thay d6i trang thai ciia nit 4n dimg khan
cap.

- Ngudi ding chon mé phéng nut 4n ding
khan cp sau khi di tic dong. Hé thong thé
hién hoat dong ciia niit 4n dirng khén cdp &
trang thai sau khi da tac dong.

15

Tuong tac v6i md hinh 3D cau chi

Nguoi dung

Don gian

- Nguoi dung chon mé phong cau chi ¢
trang thai binh thudng. Hé théng thé hién
hoat dong cua ciu chi ¢ trang thai binh
thuong.

- Nguoi dung chon mé phong hoat dong cua
cau chi khi co sy ¢b. Hé thong thé hién qua
trinh thay ddi trang thai ctia cau chi.

- Nguoi dung chon mé phong cau chi sau
khi xdy ra su cb. Hé thong thé hién hoat
dong ctia cdu chi ¢ trang thai sau khi xay ra
su cO.

16

Tuong tdc véi mo hinh 3D ro le
nhiét

Nguoi dung

Don gian

- Nguoi dung chon mé phong ro le nhiét ¢
trang thai binh thudng. Hé théng thé hién
hoat dong cua ro le nhiét ¢ trang thai binh
thuong.
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- Nguoi dung chon m6 phong hoat dong cua
ro le nhiét khi c6 sy c0. Hé thong thé hién
qua trinh thay doi trang thai cta ro le nhiét.

- Ngudi dung chon md phong ro le nhiét sau
khi x4y ra su cd. Hé théng thé hién hoat
dong cua ro le nhiét ¢ trang thai sau khi xay
ra sur ¢d.

17

Tuong tac voi mo hinh 3D ro le bao
vé dong dién

Nguoi dung

Don gian

- Nguoi dung chon mé phong ro le bao vé
dong dién ¢ trang thai binh thuong. HE
théng thé hién hoat dong cua ro le bao vé
dong dién ¢ trang thai binh thuong.

- Ngudi dung chon md phong hoat dong cta
ro le bdo v¢ dong dién khi co su cb. He
thdng thé hién qua trinh thay ddi trang thai
cua ro le bao v¢ dong dién.

- Nguoi dung chon md phong ro le bao vé
dong dién sau khi xay ra sy c6. Hé thong thé
hién hoat dong cua ro le bao v¢é dong dién &
trang thai sau khi xay ra su c6.

18

Tuong tac voi mo hinh 3D ro le bao
v€ mat pha

Nguoi dung

Don gian
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- Nguoi dung chon mé phdng ro le bao vé
mat pha ¢ trang thai binh thudong. Hé théng
thé hién hoat dong cua ro le bao vé mat pha
O trang thai binh thuong.

- Nguoi dung chon md phong hoat dong cta
ro le bao vé mét pha khi co6 su cb. Hé théng
thé hién qua trinh thay ddi trang thai cia ro
le bao vé mét pha.

- Nguoi dung chon md phong ro le bao vé
mat pha sau khi xay ra sy cd. Hé thong thé
hién hoat dong cua ro le bao vé mat pha &
trang thai sau khi xay ra su cb.

19

Tuong tac voi mo hinh 3D ro le bao
vé dién ap

Nguoi dung

Don gian

- Nguoi dung chon md phong ro le bdo vé
dién 4p & trang thai binh thuong. Hé thong
thé hién hoat dong cua ro le bao vé dién ap
O trang thai binh thuong.

- Nguoi dung chon mo phong hoat dong cua
ro le bao vé dién ap khi c6 sy cb. Hé thong
thé hién qua trinh thay ddi trang thai ciia ro
le bao vé dién ap.

- Nguoi dung chon mé phdng ro le bao vé
dién 4p sau khi xay ra sy c6. Hé thong thé
hién hoat dong cta ro le bao vé dién ap &
trang thai sau khi xay ra su c6.

20

Tuong tic voi md hinh 3D thiét bi
chong ro dién

Nguoi dung

Don gian
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- Nguoi dung chon mé phong thiét bi chong
10 dién o trang thai binh thuong. Hé théng
thé hién hoat dong cua thiét b chéng ro dién
O trang thai binh thuong.

- Nguoi dung chon md phong hoat dong cta
thiét bi chdng ro dién khi c6 su cb. Hé thong
thé hién qué trinh thay doi trang thai cua
thiét bi chong ro dién.

- Ngudi dung chon mé phong thiét bi chong
ro dién sau khi xay ra sy cb. Hé théng thé
hién hoat dong cua thiét bi chong ro dién &
trang thai sau khi xay ra su cb.

21

Tuong tic véi mo hinh 3D may bién
ap do luong

Nguoi dung

Don gian

- Nguoi dung chon mé phong may bién ap
do ludng 6 trang thai binh thudng. Hé thng
thé hién hoat dong ciia may bién ap do
ludng ¢ trang thai binh thuong.

- Nguoi dung chon mo phong hoat dong cua
may bién ap do ludng khi dién 4p cao hon
dién ap dinh mirc. HE théng thé hién hoat
dong twong g cta may bién ap do ludng.

- Nguoi dung chon mé phong hoat dong cua
may bién ap do luong khi dién ap thdp hon
dién ap dinh mirc. Hé thng thé hién hoat
d6ng twong g cua may bién ap do ludng.
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22

Tuong tac véi mo hinh 3D contactor

Nguoi dung

Don gian

- Nguoi dung chon md phong contactor &
ché dg ON. H¢ thong thé hién hoat dong ctia
contactor ¢ ché 4o ON

- Nguoi dung chon mo phong hoat dong cua
contactor khi nguoi dung thuc hi¢n
dong/ngat. Hé thong thé hién qua trinh
dong/ngit mach dién cua contactor.

- Nguoi dung chon mé phong contactor &
ché do OFF. H¢ thong thé hién hoat dong
cua contactor & ché do OFF.

23

Tuong tac véi md hinh 3D khéi
dong tir don

Nguoi dung

Trung Binh

- Nguoi dung chon mé phdong khaoi dong tur
don & khi mach duoc cp dién. Hé thong thé
hién hoat dong cua khoi dong tir don & trang
thai twong Ung.

- Nguoi dung chon mo phong khéi dong tur
don & khi mach bi ngét dién. Hé thong thé
hién hoat dong cua khoi dong tir don & trang
thai twong ing.

- Nguoi dung chon mo phong hoat dong cua
khéi dong tir don khi mach xay ra sy co. Hé
thdng thé hién qua trinh ngat mach dién cta
khéi dong tur don.
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- Nguoi dung chon mé phong viéc dung
khoi dong tir don dong/ngit mach tir xa. Hé
thong thé hién hoat dong quy trinh
dong/ngat mach tir xa thong qua khoi dong
tor don.

24

Tuong tdc véi mo hinh 3D ro le
trung gian

Nguoi dung

Don gian

- Nguoi dung chon md phong ro le trung
gian & ché do ON. H¢ thong thé hién hoat
dong cua ro le trung gian & ché d6 ON

- Nguoi dung chon mo phong hoat dong cua
ro le trung gian theo dong dién. Hé théng
thé hién hoat dong cia ro le trung gian theo
dong dién.

- Nguoi dung chon mé phong ro le trung
gian ¢ ché do OFF. H¢ thong :[hé hién hoat
dong cua ro le trung gian & cheé d6 OFF.

25

Tuong tac véi md hinh 3D ro le tdc
do

Nguoi dung

Trung Binh

- Nguoi dung chon mo phong hoat dong cua
Nam cham trong ro le tbe do. Heé théng thé
hién hoat ddng cua Nam cham trong ro le
tdc do

- Nguoi dung chon mo phong hoat dong cua
Long soc trong ro le toc d§. HE thong thé
hién hoat dong ctia Long soc trong ro le toc
do
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- Nguoi dung chon m6 phong hoat dong cua
Can trong ro le toc d§. H¢ thong thé hién
hoat ddng cuia Can trong ro le toc do

- Ngudi dung chon md phong hoat dong cta
ro le toc 9. H¢ thong thé hién hoat dong
tuong tac gilta cac thanh phan trong ro le toc
do .

26

Tuong tac voi mo hinh 3D ro le thoi
gian

Nguoi dung

Trung Binh

- Nguoi dung chon mo phong hoat dong cua
Cudn cam trong ro le thoi gian. Hé thong
thé hién hoat dong ctia Cudn cam trong ro
le thoi gian

- Nguoi dung chon mé phong hoat dong cua
Co cau chuyen dong trong ro le thoi gian.
Hé¢ thong thé hién hoat dong ciia Co céu
chuyén dong trong ro le thoi gian

- Nguoi dung chon mé phong hoat dong cua
Tlep diém trong ro le thoi gian. H¢ thong
thé hién hoat dong cua Tlep diém trong ro
le thoi gian

- Nguoi dung chon mo phong hoat dong cua
B0 diéu chinh thoi gian trong ro le thoi gian.
Hé thong thé hién hoat dong cia Bo diéu
chinh thoi gian trong ro le thoi gian
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- Nguoi dung chon mé phong hoat dong cua
ro le thoi gian. HE théng thé hién hoat dong
tuong tac gitra cic thanh phan trong ro le
thoi gian .

27

Tuong tac v6i mé hinh 3D b khong
ché

Nguoi dung

Trung Binh

- Nguoi dung chon mé phong hoat dong cua
Tryc trong bo khong che. Hé thong the hién
hoat ddng ctia Truc trong bd khong ché

- Nguoi dung chon mo phong hoat dong cua
Vanh truot bang dong trong b khéng ché.
Hé théng thé hién hoat dong ctia Vanh truot
bang ddng trong bd khng ché

- Nguoi dung chon m6 phong hoat dong cua
Tiép diém trong bo khdng ché. Hé thong thé
hién hoat dong cua Tiép diém trong bo
khéng ché

- Nguoi dung chon mo phong hoat dong cua
Céc tiép xuc tinh trong bd khéng ché. Hé
théng thé hién hoat dong cua Céc tiép xitic
tinh trong bo khéng ché

- Nguoi dung chon mé phong hoat dong cua
b6 khéng ché. Hé thong thé hién hoat dong
tuong tic giita cdc thanh phan trong bd
khdng ché .

28

Tuong tac voi md hinh 3D ngudn
dién xoay chi€u 1 pha

Nguoi dung

Phuc tap
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- Ngudi dung chon mé phong thao tac két
n6i ngudn Input cho ngudn dién xoay chiéu.
Hé théng thé hién hoat anh thao tac két ndi
ngudn Input cho ngudn dién xoay chiéu

- Ngudi dung chon mé phong thao tac lay
dong Output tur ngudn dién xoay chiéu. Hé
thong thé hién hoat anh 1y dong Output tir
ngudn dién xoay chiéu.

- Nguoi dung chon mé phong thao tac khai
dong ngudn dién xoay chiéu. H¢ thong thé
hién hoat 4nh khéi dong nguon dién xoay
chiéu

- Nguoi dung chon md phdng thao tac ting
dai dién ap ngd ra. HE thong thé hién hoat
anh tang dai dién ap ngo ra.

- Nguoi dung chon mo6 phong thao tac giam
dai dién ap ngd ra. HE thong thé hién hoat
anh giam dai dién ap ngo ra.

- Nguoi ding chon m6 phong thao tac tang
tan s0 ngd ra. H¢ thong thé hién hoat anh
tang tan sd ngo ra.

- Nguoi dung chon m6 phong thao tac giam
tan s ng6 ra. He thong thé hién hoat anh
giam tan s ngd ra.

- Nguoi dung chon mé phong thao tac thiét
laflp’nhanh ngo ra. H¢ thong thé hién hoat anh
thiét 1ap nhanh ngo ra.
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- Nguoi dung chon mé phong thao tac tat
nguon dlen xoay chiéu. Hé thong thé hién
hoat anh tit nguon dién xoay chiéu

29

Tuong tac voi md hinh 3D ngudn
dién xoay chi€u 3 pha

Nguoi dung

Phuc tap

- Nguoi dung chon mé phong thao tac két
nbi ngudn Input cho ngudn dién xoay chiéu
3 pha. H¢ théng thé hién hoat anh thao tac
két nbi ngudn Input cho ngudn dién xoay
chiéu 3 pha

- Nguoi dung chon md phong thao tac lay
dong Output tur nguon dién xoay chiéu 3
pha. H¢ thong thé hién hoat anh lay dong
Output tir ngudn dién xoay chiéu 3 pha.

- Nguoi dung chon mo phong thao tac khoi
dong ngudn dién xoay chiéu 3 pha. Hé
thng thé hién hoat anh khéi dong ngudn
dién xoay chiéu 3 pha

- Nguoi dung chon md phong thao tac tang
dai dién ap ngd ra. Hé thong thé hién hoat
anh tang dai dién ap ngo ra.

- Nguoi dung chon mo phong thao tac gidm
dai dién ap ngd ra. Hé thong thé hién hoat
anh giam dai dién ap ngo ra.

- Nguoi ding chon m6 phong thao tac tang
tan s0 ngd ra. H¢ thong thé hién hoat anh
tang tan sd ngo ra.
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- Nguoi dung chon m6 phong thao tac giam
tan s ng6 ra. He thong thé hién hoat anh
giam tan s ngd ra.

- Nguoi dung chon mé phong thao tac tat
ngudn dién xoay chleu 3 pha. H¢ thong thé
hién hoat anh tit nguon dién xoay chiéu 3
pha

30

Tuong tac véi mo hinh 3D ngudn
dién mot chi€u

Nguoi dung

Phuc tap

- Ngudi dung chon mé phong thao tac két
nbi ngudn Input cho ngudn dién mot chiéu.
Hé théng thé hién hoat anh thao tac két ndi
ngudn Input cho ngudn dién mot chiéu

- Ngudi dung chon md phong thao tac lay
dong Output tir ngudn dién mot chidu. Hé
thdng thé hién hoat anh 14y dong Output tir
nguén dién mot chiéu.

- Nguoi dung chon moé phdng thao tac khoi
dong nguén dién mot chiéu. Hé théng thé
hién hoat anh khéi dong nguf‘m dién mot
chiéu

- Nguoi dung chon md phong thao tac tang
dai dién ap ngd ra. Hé thong thé hién hoat
anh tang dai dién ap ngo ra.

- Nguoi dung chon mo phong thao tac giam
dién ap ngd ra. HE¢ thong thé hién hoat anh
gidm dai dién ap ngo ra.
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- Nguoi dung chon md phong thao tac tang
dong dién ngd ra. H¢ thong thé hién hoat
anh tang dong dién ngod ra.

- Nguoi dung chon mo phong thao tac giam
dong dién ngd ra. Hé théng thé hién hoat
anh giam dong dién ngo ra.

- Nguoi dung chon mé phong thao tac tat
ngudn dién mot chiéu. Hé thong thé hién
hoat anh tat nguon dién mot chiéu

31

Tuong tac voi mo hinh 3D dong co
dién mot chi€u

Nguoi dung

Phuc tap

- Nguoi dung chon mé phong hoat dong cua
Stato trong dong co dién mot chidu. Hé
thdng thé hién cac trang thai cua Stato.

- Ngudi dung chon md phong hoat dong cta
Rotor trong dong co dign mot chieu. He¢
thong thé hién cac trang thai ctia Rotor

- Nguoi dung chon mé phong hoat dong cua
Chéi than trong dong co dién mot chidu. Hé
thdng thé hién cac trang thai cia Chéi than

- Nguoi dung chon mé phong hoat dong cua
Co gop trong dong co dién mot chiéu. Hé
thdng thé hién cac trang thai cia C6 gop

- Ngudi dung chon md phong hoat dong cta
B phan chinh luu trong dong co dién mdt
chiéu. Hé théng thé hién céc trang thai cta
B phén chinh luu.
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- Nguoi dung chon mo phong hoat dong cua
dong co dién mot chiéu. Hé thong thé hién
hoat dong ciia toan bo cac thanh phéan trong
dong co.

- Ngudi dung chon mé phong dau day
nguén cho dong co dién mot chiéu. Hé
thdng thé hién hoat anh ddu diy ngudn cho
dong co dién mot chiéu.

- Nguoi dung chon mé phong khdi dong
dong co dién mot chiéu. Hé thong thé hién
qué trinh khéi dong ctia dong co dién mdt
chiéu.

- Ngudi dung chon mé phéng tit dong co
dién mot chieu. HE thong thé hién qua trinh
dung hoat dong cia dong co dién mdt chiéu.

32

Tuong tac v6i m6 hinh 3D dong co
dién xoay chi€u 1 pha 2 cudn day
lam viéc

Nguoi dung

Trung Binh

- Nguoi dung chon mo phong hoat dong cua
Stato trong dong co dién xoay chiéu 1 pha 2
cudn day lam viéc. Hé théng thé hién cac
trang thai cua Stato.

- Nguoi dung chon mo phong hoat dong cua
Rotor trong dong co dién xoay chiéu 1 pha
2 cudn day lam viéc. HE théng thé hién cac
trang thai cua Rotor
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- Nguoi dung chon mo phong hoat dong cua
dong co dién xoay chiéu 1 pha 2 cudn day
lam viéc. Hé théng thé hién hoat dong cta
toan bo cac thanh phan trong dong co.

- Nguodi dung chon mé phong déu day
ngudn cho déng co dién xoay chidu 1 pha 2
cudn day lam viéc. H¢ théng thé hién hoat
anh dau day ngudn cho dong co dién xoay
chidu 1 pha 2 cudn day lam viéc.

- Nguoi dung chon mé phong khéi dong
dong co dién xoay chi.éu 1 pha 2 cudn day
lam viéc. Hé théng thé hién qué trinh khoi
ddng cua dong co dién xoay chiéu 1 pha 2
cudn day lam viéc.

- Ngudi dung chon mé phéng tit dong co
dién xoay chiéu 1 pha 2 cudn day lam viéc.
Heé thdng thé hién qua trinh dimg hoat dong
ctia dong co dién xoay chiéu 1 pha 2 cudn
day lam viéc.

33

Tuong tac voi mo hinh 3D dong co
dién ba pha

Nguoi dung

Trung Binh

- Nguoi dung chon mo phong hoat dong cua
Stato trong dong co di¢n ba pha. H¢ thong
thé hién cac trang thai cta Stato.

- Nguoi dung chon mé phong hoat dong cua
Rotor trong dong co dién ba pha. H¢ thong
thé hién cac trang thai ctia Rotor
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- Nguoi dung chon mé phong hoat dong cua
dong co dién ba pha. Hé théng‘ thé hién hoat
dong cua toan b cac thanh phan trong dong
co.

- Ngudi dung chon mé phong déu day
ngudn cho dong co dién ba pha. Hé théng
thé hién hoat anh d4u ddy ngudn cho dong
co dién ba pha.

- Nguoi dung chon mé phong khoi dong
dong co di¢n ba pha. H¢ thong thé hién qua
trinh khaoi dong ctia dong co dién ba pha.

- Nguoi dung chon mé phong tat dong co
dién ba pha. H¢ thong thé hién qua trinh
dung hoat dong cua dong co dién ba pha.

34

Tuong tac véi mo hinh 3D cac loai
den bao

Nguoi dung

Trung Binh

- Nguoi dung chon hién thi danh sach dén
bao dé lya chon. Hé thong hién thi danh
sach cac loai dén bao trong thu vién (xanh,
do, vang).

- Nguoi ding chon mét loai dén bao dé xem
thong tin. H¢ thong hién thi dén bao dugc
lua chon.

- Ngudi dung chon hién thi danh sach dén
bao dé Iya chon. Hé théng hién thi danh
sach cac loai dén bao trong thu vién (xanh,
do, vang).
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- Nguoi dung chon mét loai den bao dé mo
phong. H¢ thong hién thi dén bao duogc lya
chon.

- Nguoi dung chon m6 phong trang thai cia
dén bao & che do ON. Hé’ thong thé hién
trang thai cua dén bao & ché do ON.

- Nguoi dung chon m6 phong trang thai cua
deén bdo ¢ ché do OFF. H¢ thong thé hién
trang thai cua dén bao ¢ che do OFF.

35

Tuong tac voi mo hinh 3D dén sgi
a6t

Nguoi dung

Don gian

- Nguoi dung chon m6 phong trang thai cua
dén sgi dot 6 ché do ON. Hé thong thé hién
trang thai ciia dén sgi dot ¢ ché do ON.

- Nguoi dung chon m6 phong trang thai cia
dén soi dot o ché do OFE. Hé tl}éng thé hién
trang thai cua deén sgi dot ¢ ché do OFF.

36

Tuong tac v6i md hinh 3D mét sb
loai dién tro

Nguoi dung

Don gian

- Nguoi dung chon hién thi danh sach dién
tré d€ Iya chon. Hé thong hién thi danh sach
cac loai dién tré trong thu vién.

- Nguoi dung chon mot loai dién tro dé xem
thong tin. HE thong hién thi dién trd duoc
lua chon.

37

Tuong tac v6i md hinh 3D mét s6
loai tu dién

Nguoi dung

Don gian

406



- Nguoi dung chon hién thi danh sach tu
dién dé lya chon. H¢ thong hién thi danh
sach cac loai ty dién trong thu vién.

- Nguoi dung chon mot loai tu dién dé xem
thong tin. HE thong hién thi tu dién dugc lua
chon.

38

Tuong tac véi mo hinh 3D dong ho
do dién trd cach dién (Megomet)

Nguoi dung

Phuc tap

- Nguoi dung chon mé phong lap pin cho
megomet. H¢ thong thé hién hoat anh lap
pin cho megomet.

- Ngudi ding chon mé phong dau que do
mau dé vao megomet. HE thong thé hién
hoat anh dau que do mau dé vao megomet.

- Nguoi dung chon mé phong dau que do
mau den vao megomet. H¢ thong thé hi¢n
hoat anh dau que do mau den vao megomet.

- Nguoi ding chon mé phong bat ngudn cho
megomet. H¢ thong thé hién hoat anh bat
ngudn cho megomet.

- Nguoi dung chon mé phong diéu chinh
dién ap dau ra cho megomet. Hé thong thé
hién hoat anh diéu chinh diéu chinh dién ap
dau ra cho megomet.
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- Nguoi ding chon mé phong diéu chinh dai
dién tré cho megomet. Hé thong thé hién
hoat anh diéu chinh diéu chinh dai dién tré
cho megomet.

- Nguoi dung chon mo phéng chuc nang do
dién tré thong thuong cho megomet. HE
théng thé hién hoat anh chon chirc nang do
dién tro thong thudng cho megomet.

- Nguoi dung chon mo ph()ng’thiét 1ap do
thu cong cho megomet. H¢ thong thé hién
hoat anh thiét 1ap do thi cong cho megomet.

- Nguoi dung chon mé phong thiét lap do tu
dong cl}o megomet. HE thong thé hién hoat
anh thiét 1ap do tu dong cho megomet.

- Nguoi dung chon mo phong tat nguon cho
megomet. Hé thong thé hién hoat anh tit
nguon cho megomet.

39

Tuong tac véi mo hinh 3D ddng hd
do dong dién

Nguoi dung

Trung Binh

- Nguoi dung chon mé phong dau day vao
cuc 4m cua dong hd do dong dién. Hé thong
thé hién hoat anh d4u day vao cyc am ddng
hé do dong dién.

- Nguoi dung chon mé phong dau day vao
cuc duong cua ddng hd do dong dién. Hé
thong thé hién hoat anh déu day vao cuc
duong cua dong hd do dong dién.
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- Ngudi dung chon mé phong dau day ndi
v6i cuc am cta dong hd do dong dién vao
mach dién. HE théng thé hién hoat anh d4u
day ndi v6i cuc am ciia dong hd do dong
dién vao mach dién.

- Ngudi ding chon mé phong dau day ndi
v6i cuc duong cua dong h(‘fy do dong dién
vao mach dién. Hé théng thé hién hoat anh
d4u day ndi voi cuc duong cua ddng hd do
dong dién vao mach dién.

- Nguoi dung chon mé phong sy thay doi
chi s6 cua dong hod do dong dién khi cap
nguén cho mach dién. HE théng thé hién su
thay d6i chi s6 ctia dong hd khi cép ngudn
cho mach dién.

40

Tuong tac véi mo hinh 3D ddng hd
do di¢n ap

Nguoi dung

Trung Binh

- Nguoi dung chon md phong dau day vao
cuc am cua dong hd do dién ap. Hé thong
thé hién hoat anh d4u day vao cuc am dong
hd do dién ap.

- Ngudi dung chon mé phong dau day vao
cuc duong ciia dong hd do dién ap. Hé thong
thé hién hoat anh dau day vao cuc duong
cuia dong ho do dién ap.
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- Ngudi dung chon mé phong dau day ndi
v6i cuc am cta dong hd do dién ap vao
mach dién. Hé théng thé hién hoat anh d4u
day ndi vé6i cuc am cia dong hd do dién ap
vao mach dién.

- Ngudi ding chon mé phong dau day ndi
v6i cuc duong ciia dong hd do dién ap vao
mach dién. Hé théng thé hién hoat anh dau
day ndi véi cuc duong ciia dong hd do dién
ap vao mach dién.

- Nguoi dung chon mé phong sy thay doi
chi sb ciia ddng hd do dién ap khi cip ngudn
cho mach dién. Hé théng thé hién su thay
d6i chi s6 ctia ddng hd khi cip ngudn cho
mach dién.

41

Tuong tac véi mo hinh 3D ddng hd
van nang co

Nguoi dung

Phuc tap

- Nguoi dung chon mé6 phong thiﬂé't lap ché
d6 do dpng diéq AC. H¢ thong hién thi hoat
anh thiét 1ap cheé d6 do dong dién.

- Nguoi dung chon mé phong thiﬂé't lap ché
d6 do dpng diéq DC. H¢ thong hién thi hoat
anh thiét 1ap ché d6 do dong dién.

- Nguoi dung chon mé phong thjét lap ché
d6 do C}ién ap AC. H¢ thong hién thi hoat
anh thiét 1ap che do do dién ap.

- Nguoi dung chon mé phong thjét lap ché
do do C}ién ap DC. H¢ thong hién thi hoat
anh thiét lap ché do do dién ap.
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- Nguoi dung chon mo6 phong thiét 1ap ché
d6 do dién tro. Hé thong hién thi hoat anh
thiét 1ap ché d6 do dién tré.

- Nguoi dung chon mé phong thjét lap ché
do do théng ma_}ch. HE thong hién thi hoat
anh thiét lap ché do do thong mach.

- Nguoi dung chon mo6 phong thiét 1ap ché
do }io lién tuc. He thong hién thi hoat anh
thiét 1ap ché do do lién tuc.

- Nguoi dung chon md phong cach két noi
que do mau d6 vao déng hd van niang co. Hé
thdng hién thi hoat anh két ndi que do mau
d6 vao ddng hd van ning co.

- Nguoi dung chon mé phong cach két ndi
que do mau den vao dong hd van ning co.
Hé théng hién thi hoat anh két nbi que do
mau den vao dong hd van ning co.

42

Tuong tac véi mo hinh 3D ddng hd
van nang dién tir

Nguoi dung

Phuc tap

- Nguoi dung chon mé6 phong thiﬂé't lap ché
d6 do dﬁ)ng diéq AC. H¢ thong hién thi hoat
anh thiét 1ap ché d6 do dong dién.

- Nguoi dung chon mé phong thiﬂé't lap ché
d6 do dﬁ)ng diéq DC. H¢ thong hién thi hoat
anh thiét 1ap cheé d6 do dong dién.

- Nguoi dung chon mé phong thjét lap ché
do do C}ién ap AC. H¢ thong hién thi hoat
anh thiét 1ap che do do dién ap.
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- Nguoi dung chon mé phong thjét lap ché
d6 do C}ién ap DC. H¢ thong hién thi hoat
anh thiét 1ap che do do dién ap.

- Nguoi dung chon mé phong thiét 1ap ché
do 510 dién ,tr(’r. H¢ thong hién thi hoat anh
thiét 1ap che d6 do dién tré.

- Nguoi dung chon mé phong thjét lap ché
d6 do t}léng mg}ch. H¢ thong hién thi hoat
anh thiét 1ap ché d6 do thong mach.

- Nguoi dung chon mé6 phong thiét 1ap ché
do }io lién tuc. He thong hién thi hoat anh
thiét 1ap ché do do lién tuc.

- Nguoi dung chon mé phong cach két ndi
que do mau do6 vao déng hd van ning dién
t. Hé théng hién thi hoat anh két noi que
do mau do6 vao ddng hd van ning dién tir.

- Nguoi dung chon mé phong cach két ndi
que do mau den vao dong hd van ning dién
t. Hé théng hién thi hoat anh két noi que
do mau den vao ddng hd van ning dién tu.

43

Thuc hanh Khéi dong truc tiép dong
co dién mot chiéu

Nguoi dung

Phuc tap

- Nguoi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.
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- Nguoi dung lya chon cac thiét bi dé su
dung (dong co dién mot chiéu, aptomat,
contactor, ro le nhiét, nat nhén, day dién).
Hé thdng hién thi mé hinh 3D thiét bi duoc
Iwra chon 1én ban thuc hanh.

- Ngudi ding x6a mé hinh 3D thiét bj da
chon khoi ban thuyc hanh (chon sai, chon
thira). Hé théng thuc hién x6a thiét bj duoc
Ira chon khéi ban thuc hanh.

- Nguoi dung thyuc hig¢n d4u nbi mach luc.
H¢ thong hién thi két noi giita cac thiét bi
theo thao tac ctiia ngudi st dung.

- Nguoi dung thyc hién dau n01 mach diéu
khién. Hé thong hién thi két ndi giita cac
thiét bi theo thao tac clia ngudi st dung.

- Nguoi dung chon x6a két ndi di tao giita
2 thiét bi. HE thong thuc hién xo6a két noi
dang hién thi.

- Ngudi ding nhan nut khoi dong dong co
trén mach. Hé thdng mo phong qua trinh
khoi dong qua mach vira dau ndi.

- Nguoi dung nhan nat dimg dong co trén
mach. H¢ thong mé phdng qua trinh dung
dong co.

44

Thuc hanh Khéi dong va dao chiéu
truc ti€p dong co dién mot chiéu

Nguoi dung

Phuc tap
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- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.

- Nguoi dung lya chon cac thiét bi dé s
dung (dong co dién mot chiéu, aptomat,
contactor, ro le nhiét, nit nhén, day dién).
Heé théng hién thi mo hinh 3D thiét bj duoc
Iwa chon 1én ban thuc hanh.

- Nguoi ding x6a mo hinh 3D thiét bi da
chon khéi ban thyc hanh (chon sai, chon
thira). Hé thong thuc hién x06a thiét bi duoc
Ira chon khéi ban thuc hanh.

- Nguoi dung thuc hién d4u ndi mach lyc.
H¢ thong hién thi két noi giita cac thiét bi
theo thao tac ctia ngudi st dung.

- Ngudi ding thuc hién dau ndi mach diéu
khién. H¢ thong hién thi két ndi giita cac
thiét bi theo thao tac cia nguodi st dung.

- Nguoi dung chon xéa két ndi di tao giita
2 thiét bi. HE thong thyc hién x6a két noi
dang hién thi.

- Ngudi dung nhan nat khai dong dong co
trén mach theo chiéu thuan. Hé théng mo
phong qua trinh khoi dong theo chiéu thuan
qua mach vira dau ndi.

- Nguoi dung nhan nut dao chiéu dong co.
H¢ thong m6 phong qua trinh dong co chay
theo chi€u ngugc lai.
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- Nguoi dung nhan nat dimg dong co trén
mach. H¢ thong mé phdng qua trinh dung
dong co.

45

Thuc hanh Khoi dong dong co dién
mot chiéu qua 2 cép dién tré phu
trong mach phan ng theo nguyén
tac thoi gian

Nguoi dung

Phuc tap

- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.

- Nguoi dung lya chon cac thiét bi dé su
dung (dong co dién mot chiéu, aptomat,
contactor, ro le thoi gian, nuat nhan, day
dién). Hé thong hién thi mé hinh 3D thiét bi
duoc lua chon 1én ban thuc hanh.

- Ngudi ding x6a mé hinh 3D thiét bj da
chon khoi ban thuyc hanh (chon sai, chon
thira). Hé théng thuc hién x6a thiét bj duoc
Ira chon khéi ban thuc hanh.

- Nguoi dung thyc hién dau ndi mach lyc.
H¢ thong hién thi két ndi gitra cac thict bi
theo thao tac cia nguoi stir dung.

- Nguoi dung thyc hién dau n6i mach diéu
khién. H¢ thong hién thi k&t ndi giita cac
thiét bi theo thao tac cia nguoi st dung.

- Nguoi dung chon x6a két ndi di tao giita
2 thiet bi. H¢ thong thuc hién x6a két ndi
dang hién thi.
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- Ngudi dung nhan nat khai dong dong co
trén mach. H¢ thong mo phong qua trinh
khoi dong qua mach vira dau noi.

- Nguoi dung nhan nat ding dong co trén
mach. HE thong mo6 phéng qua trinh dung
dong co.

46

Thyc hanh Ham dong nang dong co
dién mot chiéu theo nguyén tac thoi
gian

Nguoi dung

Phuc tap

- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.

- Nguoi dung Iya chon cac thiét bi dé s
dung (dong co dién mot chiéu, aptomat,
dién trd, bd chinh luu, nit nhin, ro le thoi
gian, day dién). Hé thong hién thi mé hinh
3D thiét bi duge lya chon 1én ban thuc hanh.

- Nguoi dung x6a mé hinh 3D thiét bi da
chon khéi ban thyc hanh (chon sai, chon
thira). Hé thong thuc hién x06a thiét bi duoc
lua chon khoi ban thyuc hanh.

- Nguoi dung thyc hién dau ndi mach lyc.
H¢ thong hién thi két noi gitra cac thict bi
theo thao tac cia nguoi stir dung.

- Nguoi dung thuc hién d4u n6i mach diéu
khién. H¢ thong hién thi két ndi giita cac
thiét bi theo thao tac cia nguoi st dung.
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- Nguoi dung chon xéa két ndi di tao giita
2 thiét bi. HE thong thyc hién x6a két noi
dang hién thi.

- Ngudi ding nhan nut khéi dong dong co
trén mach. H¢ thong mo phéng qua trinh
khéi dong qua mach vura dau noi.

- Nguoi dung nhan nat dimg dong co trén
mach. H¢ thong md phdng qua trinh ham
dong nang va dung dong co.

47

Thyc hanh Khoi dong truc tiép dong
co khong dong bd 1 pha co bdo vé
qua tai

Nguoi dung

Phuc tap

- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.

- Nguoi dung lya chon cac thiét bi dé s
dung (dong co khong dong bd 1 pha,
Aptomat, contactor, ro le nhiét, nit nhén,
day dién). Hé thong hién thi mé hinh 3D
thiét bj dwoc lua chon 18n ban thuc hanh.

- Nguoi dung x6a mé hinh 3D thiét bi da
chon khédi ban thyc hanh (chon sai, chon
thira). Hé thong thuc hién x06a thiét bi duoc
lua chon khoi ban thyc hanh.

- Nguoi dung thyc hién dau ndi mach lyc.
H¢ thong hién thi két ndi gitra cac thict bi
theo thao tac cia nguoi stir dung.
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- Nguoi dung thyc hién dau n6i mach diéu
khién. H¢ thong hién thi k&t ndi giita cac
thiét bi theo thao tac cia nguoi st dung.

- Nguoi dung chon x6a két ndi di tao giita
2 thiet bi. H¢ thong thuc hién x6a két noi
dang hién thi.

- Ngudi ding nhan nut khéi dong dong co
trén mach. H¢ thong mo phong qua trinh
khoi dong qua mach vira dau noi.

- Nguoi dung nhan nat dimg dong co trén
mach. HE thong mo6 phéng qua trinh dung
dong co.

48

Thuc hanh Déo chiéu truc tiép dong
co khong dong bo 1 pha

Nguoi dung

Phuc tap

- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.

- Nguoi dung Iya chon cac thiét bi dé s
dung (dong co khong dong bd 1 pha,
Aptomat, contactor, ro le nhiét, ro le trung
gian, nat nhan, day dién). Hé thong hién thi
mé hinh 3D thiét bi duoc lya chon 1én ban
thuc hanh.

- Nguoi ding x6a mo hinh 3D thiét bi da
chon khéi ban thyc hanh (chon sai, chon
thira). Hé thong thuc hién x06a thiét bi duoc
Ira chon khéi ban thuc hanh.

418



- Nguoi dung thuc hién dau ndi mach luc.
H¢ thong hién thi két ndi gitra cac thict bi
theo thao tac cia nguoi stir dung.

- Ngudi ding thuc hién dau ndi mach diéu
khién. H¢ thong hién thi két ndi giita cac
thiét bi theo thao tac cua nguodi st dung.

- Nguoi dung chon xéa két ndi di tao giita
2 thiét bi. HE thong thyc hién xo6a két noi
dang hién thi.

- Ngudi ding nhan nut khéi dong dong co
trén mach theo chiéu thuan. Hé théng mo
phong qua trinh khéi dong theo chidu thuén
qua mach vira dau ndi.

- Nguoi dung nhan nut dao chiéu dong co.
H¢ thong m6 phong qua trinh dong co chay
theo chi€u ngugc lai.

- Nguoi dung nhan nat ding dong co trén
mach. HE thong mo phéng qua trinh dung
dong co.

49

Thyc hanh Khoi dong truc tiép dong
co khong dong bo 3 pha st dung
khéi dong tur don

Nguoi dung

Phuc tap

- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.
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- Nguoi dung lya chon cac thiét bi dé su
dung (dong co khong ddng bd 3 pha,
Aptomat, khdi dong tir don, ro le nhiét, dén
béo, nit nhan, ddy dién). Hé théng hién thi
md hinh 3D thiét bj dugc lua chon 1én ban
thuc hanh.

- Ngudi ding x6a mé hinh 3D thiét bj da
chon khoi ban thyc hanh (chon sai, chon
thira). Hé théng thuc hién x6a thiét bj duoc
Ira chon khéi ban thuc hanh.

- Nguoi dung thuc hién d4u ndi mach lyc.
H¢ thong hién thi két noi giita cac thiét bi
theo thao tac cia ngudi st dung.

- Ngudi ding thuc hién dau nbi mach diéu
khién. H¢ thong hién thi két ndi giita cac
thiét bi theo thao tac cua nguodi st dung.

- Nguoi dung chon xéa két ndi di tao giita
2 thiét bi. HE thong thyc hién xo6a két noi
dang hién thi.

- Nguoi ding nhan nut khoi dong dong co
trén mach. H¢ thong mo phong qua trinh
khoi dong qua mach vira dau noi.

- Nguoi dung nhan nat dimg dong co trén
mach. H¢ thong mé phdng qua trinh dung
dong co.

50

Thyc hanh Diéu khién déo chitu
truc tiep dong co khdng dong bo 3
pha st dung khoi dong tur kép

Nguoi dung

Phuc tap
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- Ngudi ding yéu cau hé thong hién thi cac
thiét bi trong thu vién. H¢ thong hién thi
danh sach cac thiét bi trong thu vién.

- Nguoi dung lya chon cac thiét bi dé s
dung (dong co khong dong bd 3 pha,
Aptomat, khdi dong tir kép, ro le nhiét, dén
bao, nit nhén, day dién). H¢ thdng hién thi
md hinh 3D thiét bj dugc lua chon 1én ban
thuc hanh.

- Nguoi ding x6a mo hinh 3D thiét bi da
chon khoi ban thuyc hanh (chon sai, chon
thira). Hé théng thuc hién x6a thiét bj duoc
Ira chon khéi ban thuc hanh.

- Nguoi dung thuc hién d4u ndi mach luc.
H¢ thong hién thi két noi giita cac thiét bi
theo thao tac ctiia ngudi st dung.

- Nguoi dung thyc hién dau n01 mach diéu
khién. Hé thong hién thi két ndi giita cac
thiét bi theo thao tac cua ngudi st dung.

- Nguoi dung chon xéa két ndi di tao giita
2 thiét bi. HE thong thyc hién xo6a két noi
dang hién thi.

- Nguoi ding nhan nut khoi dong dong co
trén mach theo chiéu thuin. Hé théng mo
phong qua trinh khoi dong theo chiéu thuan
qua mach vira dau ndi.
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- Ngudi dung nhan nat dao chiéu dong co.
H¢ thong mo6 phdng qué trinh dong co chay
theo chicu ngugc lai.

- Nguoi dung nhan nat ding dong co trén
mach. HE thong mo6 phéng qua trinh dung
dong co.

* Phan hé mé phong 3D cho nganh mdy lanh — diéu hoa khéng khi

TT Tén Use case Tén tac nhan Giao dich (Transaction) Phén loai theo | Phén loai theo d§
BMT phire tap
Chirc nang dung chung
1 Lua chon ndi dung Nguoi dung B Pon gian
md phong
- Nguoi dung nhan hién thi cac noi dung mod
phong. HE thong hién thi danh muc.
- Nguoi dung chon ndi dung mong mudn.
H¢ thong tai ndi dung dugc chon.
2 Diéu khién quan sat Nguoi dung B Phuec tap

- Nguoi dung chon phong to md hinh 3D.
H¢ thong thuc hi¢n phong to mo hinh.

- Nguoi dung chon thu nhd moé hinh 3D. Hé
thong thyuc hién thu nhé mo hinh.

- Nguoi dung chon khoi phuc lai kich thudc
ban dau ctia mé hinh 3D. Hé théng thue hién
khoi phuc lai kich thudc ban dau cho mo
hinh.
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- Nguoi ding thyc hién thao tic dé xoay mo
hinh 3D. H¢ thong thuc hién xoay mé hinh
theo dicu khién cuia nguodi dung.

- Nguoi dung chon khéi phuc lai géc nhin
ban dAu cho md hinh 3D. Hé théng thuc
hién khéi phuc lai goc xoay ban ddu cho mé
hinh.

- Nguoi dung chon phat am thanh mo ta,
gidi thiéu vé thiét bi, vé thanh phan con
duoc lua chon. Hé théng phat am thanh
tuong Ung.

- Nguoi dung chon hién thi van ban mo ta,
giéi thiéu vé thiét bi, vé thanh phan con
duoc lua chon. Hé théng hién thi van ban
tuong Ung.

- Nguoi dung chon ty dong thao ra cac thanh
phén ciia m6 hinh 3D thiét bi. Hé théng thuc
hién thao ri cac thanh phan ctia mo hinh 3D
thiét bi.

Chirc ning cho tirng thiét bi

Mo phong May diéu hoa khong khi
loai 1 khoi

Nguoi dung

Trung binh

- Nguoi dung chon mo phong hoat dong cua
may nén. H¢ thong thé hién cac trang thai
cuia mdy nén bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
dan ngung. H¢ théng the hién cac trang thai
cua dan ngung bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
dan bay hoi. Hé th?)ng thé hién cac trang thai
cua dan bay hoi bang hoat anh.
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- Nguoi dung chon mo phong hoat dong cua
quat gi6. H¢ thong thé hién cac trang thai
cua quat gié bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
hé thong diéu khién. Phan mém thé hién cac
trang thai cua h¢ thong di¢u khién bang hoat
anh.

- Nguoi dung chon md phong hoat dong cta
may diéu hoa khong khi loai 1 khdi. Phan
mém thé hién hoat dong cia tAt ca cac thanh
phin dong bd voi nhau.

Mo phong May diéu hoa khong khi
roi loai 2 khoi

Nguoi dung

Phuc tap

- Nguoi dung chon mo phong hoat dong cua
may nén trong dan nong. Hé thng thé hién
cac trang thai cia may nén trong dan nong
bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
motor quat trong dan néng. Hé thdng thé
hién cac trang thai cia motor quat trong dan
néng bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
van tiét luu dién tir trong dan néng. Hé
thdng thé hién cac trang thai ciia van tiét luu
dién tir trong dan ndng bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan nong. Hé thong thé hién hoat dong cua
méy nén, motor quat, van tiét luu dién tir
trong dan nong ddng bd véi nhau.

- Nguoi dung chon mo phong hoat dong cua
dan trao d6i nhiét trong dan lanh. H¢ théng
thé hién cac trang thai cua dan trao dbi nhiét
trong dan lanh bang hoat anh.
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- Nguoi dung chon mo phong hoat dong cua
cam bién nhiét trong dan lanh. H¢ théng thé
hién cac trang thai ctia cam bién nhiét trong
dan lanh bﬁng hoat anh.

- Nguoi dung chon mo phong hoat dong cua
motor quat trong dan lanh. HE théng thé
hién cac trang thai cua motor quat trong dan
lanh béng hoat anh.

- Nguoi dung chon md phong hoat dong cta
dan lanh. Hé théng thé hién hoat dong cta
dan trao ddi nhiét, cam bién nhiét, motor
quat trong dan lanh ddng bd véi nhau.

- Nguoi dung chon mo phong hoat dong cua
may diéu hoa khong khi rdi loai 2 khoi.
Phan mém thé hién hoat dong ctia dan nong,
dan lanh ddng thoi bang hoat anh.

Mo phong May diéu hoa multi

Nguoi dung

Phurce tap

- Nguoi dung chon mo phong hoat dong cua
may nén trong dan noéng. Hé thong thé hién
cac trang thai cia may nén trong dan nong
bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan tan nhiét trong dan néng. Hé thong thé
hién cac trang thai ciia dan tan nhiét trong
dan néng bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
cam bién nhiét trong dan nong. Hé thong thé
hién cac trang thai ctia cam bién nhiét trong
dan néng bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
van tiét lvu trong dan nong. Hé thong thé
hién céc trang thai ctia van tiét luu trong dan
néng bang hoat anh.
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- Nguoi dung chon mo phong hoat dong cua
motor quat trong dan néng. Hé thong thé
hién céc trang thai cta van tiét luu trong dan
néng bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan nong. Hé thong thé hién hoat dong cua
may nén, dan tan nhiét, cam bién nhiét, van
tiét Iuu va motor quat trong dan nong dong
bd vai nhau.

- Nguoi dung chon md phong hoat dong cta
bd phén trao d6i nhiét trong dan lanh. Hé
thong thé hién cac trang thai ctia by phan
trao d6i nhiét trong dan lanh bﬁng hoat anh.

- Nguoi dung chon mo phong hoat dong cua
quat gio trong dan lanh. HE théng thé hién
cac trang thai cta quat gi6 trong dan lanh
bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
bd cam bién nhiét trong dan lanh. H¢ théng
thé hién cac trang thai cua by cam bién nhiét
trong dan lanh bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
motor quat trong dan lanh Hé théng thé hién
cac trang thai ctia motor quat trong dan lanh
bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan lanh. H¢ théng thé hién hoat dong cua
dan trao ddi nhiét, cam bién nhiét, motor
quat trong dan lanh dng bo véi nhau.

- Nguoi dung chon mo phong hoat dong cua
may diéu hoa multi. Phan mém thé hién hoat
dong dan nong, dan lanh ddng thoi bing
hoat anh.
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Mo phong May diéu hoa ti ding dat
san

Nguoi dung

Phuc tap

- Nguoi dung chon mo phong hoat dong cua
quat gi6é trong dan néng. Hé thong thé hién
cac trang thai ctia quat gio trong dan nong
bang hoat anh.

- Nguoi dung chon md phong hoat dong cta
dan tan nhiét trong dan néng. Hé thong thé
hién cac trang thai ciia dan tan nhiét trong
dan néng bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
may nén trong dan noéng. Hé thong thé hién
cac trang thai cia may nén trong dan noéng
bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan nong. Hé thong thé hién hoat dong cua
quat gio, dan tan nhiét, may nén trong dan
néng dong bd véi nhau.

- Nguoi dung chon mo phong hoat dong cua
b loc khong khi trong dan lanh. Hé thng
thé hién cac trang thai ctia bd loc khong khi
trong dan lanh bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
board xur ly tin hi¢u trong dan lanh. H¢
thdng thé hién céc trang thai cia board xir
1y tin hiéu trong dan lanh bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan trao doi nhiét trong dan lanh Hé théng
thé hién cac trang thai cua dan trao ddi nhiét
trong dan lanh bang hoat anh.
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- Nguoi dung chon mé phong hoat dong ctia
cam bién nhiét do trong dan lanh. HE théng
thé hién cac trang thai cua cam bién nhiét d6
trong dan lanh bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan lanh. H¢ théng thé hién hoat dong cua
bd loc khong khi, board xur 1y tin hi€u, dan
trao ddi nhiét, cam bién nhiét do trong dan
lanh déng bd vo1 nhau.

- Nguoi dung chon md phong hoat dong cta
may diéu hoa tu dung dit san. Phan mém
thé hién hoat dong cta dan néng, dan lanh
ddng thoi bang hoat anh.

Mo phong Tu lanh

Nguoi dung

Phure tap

- Nguoi dung chon mo phong hoat dong cua
may nén trong dan néng. H¢ thong thé hién
cac trang thai ciia may nén bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
dan ngung tu. H¢ thong thé hién cac trang
thai cuia dan ngung tu bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
dan bay hoi. Hé th?)ng thé hién cac trang thai
cua dan bay hoi bang hoat anh.

- Ngudi dung chon md phong hoat dong cta
van tiet luu. HE thong thé hién cac trang thai
cua van ti€t luu bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
phin say. H¢ thong thé hién cac trang thai
cua phin say bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
phin loc. H¢ thong thé hién cac trang thai
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cua phin loc béng hoat anh.

- Nguoi dung chon mo phong hoat dong cua
bd phan xa da. H¢ théng the hién cac trang
thai cia bg phan x4 da bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
mach diéu khién. H¢ thong thé hién cac
trang thai cua mach di¢u khién bang hoat
anh.

- Nguoi dung chon mé phong hoat dong cua
Tu lanh. Phép m@m thé hiép hoat dong cta
cac thanh phan dong thoi bang hoat anh.

Mo phong Tu dong

Nguoi dung

Phuce tap

- Nguoi dung chon mo phong hoat dong cua
quat gi6. H¢ thong thé hién cac trang thai
cua quat gié bang hoat anh.

- Nguoi dung chon mo phong hoat dong cua
dan nong. H¢ thong thé hién céc trang thai
cua dan néng bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
dan lanh. H¢ thong thé hién céc trang thai
cua dan lanh bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
dan lanh. Hé thf)ng thé hién cac trang thai
cua dan lanh bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
bo loc. Hé thong thé hién céc trang thai cta
bd loc bang hoat anh.

- Ngudi dung chon md phong hoat dong cta
van tiet luu. HE thong thé hién cac trang thai
cua van tiet luu bang hoat anh.
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- Nguoi dung chon mo phong hoat dong cua
may nén. H¢ thong thé hién cac trang thai
may nén bang hoat anh.

- Nguoi dung chon mé phong hoat dong cua
Tu dong. Phé}n mf:m thé hiQn hoat dong ctia
cac thanh phan dong thoi bang hoat anh.

Mo phong May nén pittong

Nguoi dung

Phure tap

- Nguoi dung chon mé phong hoat dong cua
Xilanh. H¢ thong thé hién cac trang thai ctia
Xilanh.

- Nguoi dung chon mo phong hoat dong cua
Pittong. H¢ thong thé hién cac trang thai ctia
Pittong.

- Nguoi dung chon mo phong hoat dong cua
Séc mang. H¢ thong thé hi¢n céac trang thai
cua Séc ming.

- Nguoi dung chon mé phong hoat dong cua
Clapé hut. H¢ thong thé hién cac trang thai
cua Clapé hut.

- Nguoi dung chon mé phong hoat dong cua
Clapé day. H¢ thong thé hién cac trang thai
cua Clapé day.

- Nguoi dung chon mé phong hoat dong cua
khoang huat. HE thong thé hién céc trang thai
cua khoang hut.

- Nguoi dung chon mé phong hoat dong cua
khoang déy. H¢ thong the hién céc trang thai
cua khoang day.

- Nguoi dung chon md phong hoat dong cta
tay bién. H¢ thong thé hién cac trang thai
cua tay bién.
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- Nguoi dung chon mo phong hoat dong cua
truc khuyu. Hé thong thé hién cac trang thai
cua truc khuyu.

- Nguoi dung chon mo phong hoat dong cua
May nén pittdng. Hé théng thé hién hoat
dong ctia cac thanh phén trong pittong dong
bg, tuong tac voi nhau.

10

M6 phdng May nén tryc vit

Nguoi dung

Phuc tap

- Nguoi dung chon mo phong hoat dong cua
van clra may nén khi. H¢ thong thé hién cac
trang thai ciia van ctra may nén khi.

- Nguoi dung chon mo phong hoat dong cua
cum dau nén. H¢ thong thé hién céac trang
thai cuia cum dau nén.

- Nguoi dung chon mo phong hoat dong cua
khop noi. HE thong thé hién céc trang thai
cua khop noi.

- Nguoi dung chon m6 phong hoat dong cua
dong co dién. H¢ thong thé hién cac trang
thai cua dong co dién.

- Nguoi dung chon m6 phong hoat dong cua
quat lam mat. H¢ thong thé hién cac trang
thai cua quat lam mat.

- Nguoi dung chon mé phong hoat dong cta
bd tach nudc. HE thong thé hién cac trang
thai cua b0 tach nudc.

- Nguoi dung chon mo phong hoat dong cua
van xa nudc tyr dong. HE thong thé hién cac
trang thai cuia van xa nudc tu dong.

- Nguoi dung chon mo phong hoat dong cua
van khi dau ra. HE thong thé hién cac trang
thai cua van khi dau ra.
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- Nguoi dung chon mo phong hoat dong ctia
bd loc dau va tach khi. H¢ thong thé hién
cac trang thai cua bd loc dau va tach khi.

- Nguoi dung chon md phong hoat dong cta
May nén truc vit. H¢ théng thé hién hoat
dong cia cac thanh phan trong mdy nén
ddng bo, twong tic v&i nhau.

11

Thuc ha‘mh Kiém tra tu dién dung
dong ho van nang

Nguoi dung

Trung binh

- Nguoi dung chon bét dau bai thyc hanh.
H¢ thong hién thi cac tu dién d€ nguoi dung
thuc hanh do.

- Nguoi dung bét thang dién tro X100. He
thong hién thi trang thai cua dong ho van
nang theo thao tac ctia nguoi dung.

- Nguoi ding dit hai dau que do vao hai cuc
cua ty dién thi nhat. Hé thng hién thi kim
nhay 1én mot vi tri nao do roi tir tir tré vé thi
tu con tot.

- Nguoi dung dat hai dau que do vao hai cyc
cua tu dién th hai. H¢ thong hién thi kim
nhay 1én vi tri 0 r6i dimg im 1a tu bi chép.

- Nguoi dung dit hai dau que do vao hai cuc
cua ty dién thr ba. Hé thong hién thi kim
dung im ¢ oo thi tu mat kha ning tich dién
hodc bi dut cuc.

- Nguoi dung kiém tra cach dién cua vo voi
cuc tu cua tu dién thu tu. Hé thong hién thi
kim dirng im ¢ oo thi tu tot.
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- Nguoi dung kiém tra cach dién cua vo voi
cuc tu cua tu dién thir nam. Hé théng hién
thi kim chi mét gia tri nao d6 thi tu bi do
dién hoac cach dién kém.

12

Thuc hanh kiém tra van dién tir

Nguoi dung

Trung binh

- Nguoi dung chon bét dau bai thyc hanh.
H¢ thong hién thi cac cac dung cu can thiét
trén ban thuc hanh.

- Nguoi dung ding Om ké kiém tra dién tro
cua cudn day dién tir thir nhat. H¢ thong
hién thi gia tri di€n trd bang 0 1a van bi chép.

- Nguoi dung ding Om ké kiém tra dién tro
cua cudn day dién tir thir hai. H¢ thong hién
thi gia tri dién tré bang oo 1a van bi dut.

- Nguoi dung diung Om ké kiém tra dién tro
cua cudn day dién tur tha ba. HE théng hién
thi gia tri dién tro khac 0 va khac oo 1a van
con tot.

- Ngudi ding dung Megomet kiém tra cach
di@n cua cudn day dién tu thu tu. Hé thong
hién thi RCD > 2QM la cach dién tot.

- Nguoi ding dung Megomet kiém tra cach
dién cua cudn diy dién tr thr nam. H¢
théng hién thi RCD < 2QM 14 cach dién
khong dam bao.

13

Thuc hanh cén cép ho

Nguoi dung

Trung binh

- Nguoi dung chon bat du bai thuc hanh.
H¢ thong hién thi cac dung cu can thiét trén
ban thuc hanh.
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- Nguoi dung chon dung cu dé su dung. HE
théng hién thi trang thai dugc lya chon cia
dung cu, cho phép nguoi dung tuong tac voi
thiét bj do.

- Nguoi dung thyc hién lap dat thiét bi theo
so dd can cap ho. Hé thong cap nhat trang
thai ciia cac thiét bi theo thao tac ciia ngudi
dung.

- Nguoi dung cho may nén chay. Hé thong
hién thi trang thai khong khi dugc hit vao
va nén 1én ap suat cao day vao phin loc éng
mao. Kim 4p ké tir tir ting 1én 1 gia tri nao
d6, gia tri 6n dinh cao nhat dat dugc chinh
12 tr& lyc cta 6ng mao.

- Nguoi dung cat bot dng mao khi gid tri tro
lyc 16n hon gia tri yéu cau. Hé thong thé
hién hoat anh twong Gng trén man hinh.

- Nguoi ding x6a 6ng mao (loai bo) khi gia
tri trd Iyc nho horn gia tri yéu cau. Hé thong
thuc hién x6a ong mao khoi khu vuc thuc
hanh.

- Nguoi dung chon ong mao mdéi dé tién
hanh cén cap lai. H¢ thong tao mot ong mao
moi cho ngudi dung.

14

Thyc hanh can cap kin

Nguoi dung

Trung binh

- Nguoi dung chon bit dau bai thuc hanh.
H¢ thong hién thi cac dung cu can thiét trén
ban thuc hanh.

- Nguoi dung chon dung cu dé su dung. Hé
théng hién thi trang thai dugc lya chon cia
dung cu, cho phép nguoi dung tuong tac voi
thiét bj do.
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- Ngudi ding thyc hién lap dat thiét bi theo
so dd can cap kin. Hé thong cép nhat trang
thai ciia cac thiét bi theo thao tac ciia nguoi
dung.

- Nguoi dung cho may nén chay. Hé thong
hién thi trang thai khong khi duoc hut vao
va nén 1én 4p suat cao diy vao phin loc éng
mao. Kim 4p ké tir tir ting 1én 1 gia tri nao
d6, gia tri 6n dinh cao nhat dat dugc chinh
12 trd lyc cua 6ng mao.

- Nguoi dung cét bot dng mao khi gia tri tr&
luc 16n hon gia tri yéu cau. Hé thong thé
hién hoat anh tuong tng trén man hinh.

- Ngudi ding x6a 6ng mao (loai bo) khi gia
tri trd Iyc nho horn gia tri yéu cau. Hé thong
thuc hién x6a ong mao khoi khu vuc thuc
hanh.

- Nguoi dung chon ong mao mdi dé tién
hanh cén cap lai. H¢ thong tao mot ong mao
méi cho nguoi dung.

15

Thyc hanh nap gas ti lanh

Nguoi dung

Phurc tap

- Nguoi dung chon bat dau bai thuc hanh.
H¢ thong hién thi cac dung cu can thiét trén
ban thuc hanh.

- Nguoi dung chon dung cu dé st dung. Hé
thdng hién thi trang thai duoc lya chon cua
dung cu, cho phép nguoi dung tuong tac voi
thiét bi do.

- Nguoi dung thyc hién lap dat thiét bi theo
so dd nap gas. H¢ thdng cép nhat trang thai
clia cac thiét bi theo thao tac ciia ngudi
dung.
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- Ngudi ding thyc hién chay may, kiém tra
toan b h¢ thong. H¢ thong hién thi trang
thai cac thict bi trong so do.

- Nguoi dung r}éi bom chan khong vao h¢
thong. Phan mém hién thi hinh anh tuong
ung.

- Nguoi dung thyc hién hut chén khong.
Phan mém thé hién trang thai hut chan
khong.

- Ngudi ding chuan bi chai gas. Phan mém
hién thi chai gas va trang thai tuong ung.

- Ngudi dung thuc hién nap gas. Phan mém
hién thi tién trinh nap gas.

- Nguoi dung thyc hién chay thir hé thong.
Phan mém hién thi trang thai ngau nhién dé
nguoi dung xu 1y tinh huong.

- Nguoi ding kiém tra thong s6 ky thuat,
can chinh luong gas nap. Phan mém hién thi
cac thay dbi theo thao tic cén chinh cia
nguoi dung.

16

Thyc hanh st dung tu lanh

Nguoi dung

Trung binh

- Nguoi ding chon bét dau bai thyc hanh.
H¢ thong hi’én thi mo hinh 3D ti lanh twong
tu tu thuc te.

- Ngudi dung nhéan nat ting nhiét d6 ti lanh
trén mo hinh 3D. H¢ thong hién thi nhiét d6
tang 1én tuong Ung.

- Nguoi dung nhan niit giam nhiét d6 tu lanh
trén mo hinh 3D. H¢ thong hién thi nhiét 6
giam xuong tuong ung.
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- Ngudi dung chon hién thi cac loai thuc
pham dé sap xép vao trong ti. Hé thong hién
thi mé hinh 3D cac loai thuc phém khac
nhau.

- Nguoi dung chon thuc pham va kéo vao
ngin bat ky trong ti lanh. Hé thong cap nhat
trang thai, vi tri cia cac thuc phém theo thao
tac cua nguoi dung.

17

Thyc hanh bao dudng tu lanh

Nguoi dung

Phirc tap

- Nguoi dung chon bét dau bai thyc hanh.
H¢ thong hi’én thi m6 hinh 3D td lanh twong
tu ta thuc té.

- Ngudi dung van nit diéu chinh thermostat
tir vi tri ON hodc OFF dé ngét dién tu lanh.
Hé thdng thé hién hoat anh diéu chinh va
trang thai ngét dién cua ti lanh.

- Ngudi dung thyc hién rit nguon ti lanh.
Hé¢ thong thé hién hoat anh rut nguon va
trang thai tuong ung cua tu lanh.

- Nguoi dung tién hanh dua cac thyc pham,
khay ra khdi tu. H¢ thong cép nhat trang
thai, vi tri cia cac thuc pham va cac khay.

- Nguoi dung nhan chon hién thi cac vat
dung dé vé sinh ti. Heé théng hién thi mo
hinh céac vét dung 3D can thiét (chau nudc
Am sach, mot miéng xép dé co u6t va lau
kho)

- Nguoi dung thuc hién vé€ sinh vo tu lanh
bang cach ding khin sach tim nude 4m, sau
d6 lau kho. Hé thong hién thi cic hoat anh
theo thao tac ctia nguodi dung va cap nhét
trang thai tuong Ung.
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- Nguoi dung thuc hién lau bui dan néng,
may nén bang vai mém. Hé thong hién thi
cac hoat anh theo thao tac cta ngudi dung
va c¢dp nhat trang thai tuong ung.

- Nguoi dung thyc hién lau sach gam ti. Hé
thong hién thi cac hoat anh theo thao tac cta
nguoi dung va cap nhit trang thai tuong
ung.

- Nguoi dung thue hién lau khod ¢ céac khe
ranh. Hé théng hién thi cac hoat anh theo
thao tac ctia ngudi dung va cdp nhat trang
thai tuong ing.
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d. Cdc yéu ciu phi chirc ning

* Yéu cau can dap vng doi voi co so dir liéu

Hé théng phan mém can dap ing day du cac yéu cau déi véi co so dir lidu:

- Pép tmg tdc do truy xuét dir liéu nhanh, thoi gian xir Iy can dam bao & téc do cao,
thoi gian cho mdi thao tac xir ly dir liéu khong qua 5Ss;

- CSDL phai c6 kha nang luu trit dit liéu véi dung lugng 16n, tinh 6n dinh cao, dam
bao hé théng hoat dong dugc 24/24h;

- Pap ung kha nang tim kiém toan vin ban (full text search) trong toan bo cac CSDL;

- C6 kha nang luu trit duoc nhiéu dang dir liéu khac nhau nhu dir liéu co cAu truc,
dir liéu phi cau trac duge luu trir dudi dang tép gén kém (dir li€u van ban, dir li¢u phim,
am thanh);

- Péap ung co ché luu trit, khai thac CSDL theo thoi gian dé giam tai dung luong,
tuy nhién van dam bao co ché tim kiém, tra ctru dit liéu thong subt trén toan bd cac CSDL.

* Yéu cau vé an todn thong tin

- Hé thong phai dat tiéu chuan bao mat va an toan dir liéu.

- Hé théng phai dap Gmg kha ning an toan, bao mat theo nhiéu muirc: mirc mang,
muc hé diéu hanh, méc co sé dir liéu, mirc ung dung....

- H tro ngudi st dung trao dbi thong tin, dit liéu theo cac chudn vé an toan thong
tin nhu S/MINE v3.0, SSL v3.0, HTTPS.

- C6 co ché theo dbi va giam sat, luu vét tat ca cac hoat dong cho mdi kénh thong
tin va toan hé théng;

- Toan bd cac dit lidu can dugce quan 1y va phin quyén truy cap chit ché

- Khi dua vao trién khai sir dung, hé thdng phai dam bao dap Gng an toan thong tin
cap d6 2, theo quy dinh tai Nghi dinh sb 85/2016/ND-CP ngay 01/7/2016 cua Chinh phu
vé bao dam an toan hé thong thong tin theo cap do.

* Yéu cau can dap vng vé thoi gian xir Iy, do phire tap xit Iy ciia cdc chire ndng phan

mem

- Thoi gian truy xuat dir liéu: Viéc truy xuat dir liéu phai dap tng theo thoi gian
thue, khi ¢6 yéu cau tim kiém hodc truy xuat thong tin thi két qua tra vé phai nam trong
khoang thoi gian t6i wu (d6i véi thao tac thém, stra, x6a don gian, kha nang hoi dap dudi
5 giay).

- Thoi gian cap nhat di liéu: Yéu ciu c6 su ddng bo khi cap nhat dit lidu voéi toe do
xtt Iy chinh x4c. Thoi gian xtr 1y phu thudc téc d6 duong truyén va ciu hinh cua thiét bi
phan cimg.

-Vé phia 18p trinh thi can ¢6 nhitng thuat toan tdi wu dé nang cao tbc do cap nhat
di licu.

* Yéu cau vé cai dit, ha ting, dudng truyén, an toan van hanh, khai thac sir dung

-Pé hé théng hoat dong on dinh, hé théng ph?m mém can st dung két ndi truc tiép
véi Internet dn dinh, lién tuc véi toe do két ndi trong nudc tdi thiéu 100Mbps va két nbi
quéc té t6i thieu 10Mbps.

- H¢ thong phuc vu lién tyc 24/24 nén ngoai hé thong dién luéi ra can phai c6 hé
thong UPS de cung cap dién mdi khi bi cat dién ludi hodc khi dién ludi co sur co.

- Ha tang k¥ thuat phai duoc dinh ky kiém tra, danh gia hodc kiém dinh v& mit an
toan thong tin pht hop cac tiéu chuan, quy chuan ky thuat quy dinh.

* Cdc rang budc doi voi hé thong gom: rang budc méi truong, sw phu thudc vao hé
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théng nén tang

Dap tmg kha ning cai dit va van hanh tdt trén méi truong hé diéu hanh nén tang
phd bién;
Cong cu phat trién phai 1a céng cu dugc cip nhat méi nhit va dam bao twong thich
db1 voi cac thanh phan hé théng chung.
* Yéu cau vé tinh san sang véi IPv6 hodc gidi phdp ndng cdp bdo dam san sang véi
IPv6 néu hoat déng trén méi truong Internet

- Phan mém dam bao kha ning hd tro trién khai trén nén IPv6 va IPv4, c6 kha ning
chuyén d6i khi can thiét.

- Péap ung kha ning san sang chuyén doi hé théng sang nén tang ha tang IPv6 khi
¢6 ké hoach cu thé.

* Yéu cau vé mirc do chiu dung sai hong doi voi cdc 16i cii phdp ldp trinh, 16i 16-gic
trong xir Iy di liéu, 16i kiém sodt tinh ding dan ciia dir liéu dau vao

- Dit lidu duoc kiém tra ngay thoi diém ngudi dung nhap dir liéu vao 6 nhép;

- Hién thi thong bao ngay hodc khong cho nhap khi ngudi dung nhap dir liéu khong
hop I¢;

- Céc 6 nhap phai hién thi ddu thong bao 6 nhap 14 bat buc hodc tily chon nhap di
liéu cho nguoi dung;

- Cac 6 nhdp can co6 dinh dang cua dit liéu nhap chuyén biét vi du: O nhap ngay
thang, O nhap sO;

- Thir ty cac 6 nhap tuan theo dung logic ctia van ban can nhap , nguoi dung co thé
sir dung ban phim (khong can chudt) dé di chuyén téi cac 6 nhap nay;

- Céc 6 nhap hd trg phim néng dé di chuyén nhanh t6i 6 nhap mong mudn;

- D01 v6i cac 6 nhap co dit liéu ¢ dinh nhu: Danh muc, Ngay thang, Danh sach cy
thé... can hd tro hién thi danh sach dé ngudi dung chon ma khong can nhap;

- Viéc nhap dit liéu trén hé théng dam bao rang budc xir Iy logic ctia chuong trinh.

* Yéu cau vé my thudt, k¥ thudt can dat dwoc cia cdc giao dién chuong trinh

- C6 kha nang hoat dong va hién thi thong tin trén cac trinh duyét Web: Firefox,
Google Chrome & céc phién ban méi nhat. Menu diéu hudng 13 rang.

- C6 ché @6 hién thi pht hop theo man hinh cua céc thiét bi truy cap phd bién.

- Giao dién dugc thiét ké phai dam bao my thuat, tién loi va dé sir dung.

* Cdc yéu cau vé nang luc ciia can bé tham gia phdt trién, ndng cdp, chinh sira phan

mém

- C6 ap dung quy trinh phat trién phan mém: Yéu cau it nhat 50% thanh vién nhom
phat trién co kinh nghiém tham gia du an c6 ap dung quy trinh phat trién phan mém.

- Kinh nghiém phat trién ing dung twong tu: Yéu cau it nhit 50% thanh vién nhém
phat trién c6 kinh nghiém phat trién tng dung tuong ty.

- Kinh nghiém vé huong dbi tugng: Yéu cau it nhat 30% thanh vién nhém phat trién
c6 kinh nghlem Ve huéng dbi twong.

* Yéu cau vé bao hanh, béo tri va hé tro ky thudt

Bao hanh, bao tri san phdm dugc cung cip hoan toan mién phi tir phia don vi thi
cong theo cac quy dinh sau day:

Thoi gian thuc hién chinh sach bao hanh mién phi tdi thiéu 14 12 thang, ké tir ngay
ky bién ban nghiém thu téng thé céac hang myc cong viéc da thuc hi¢n va dua vao sur dung
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chinh thuec.

- Chinh séch bao hanh:

+ Céc san pham do don vi thi cong cung cip déu duoc hudng dich vu bao hanh, bao
tri dinh ky: Khic phuc su cd, cac 16i hé théng do 13i cai dat, cAu hinh trong thoi gian bao
hanh.

+ HJ trog nhirng van dé khac lién quan dén cac dich vu cung cap.

Hét thoi han bao hanh, tuy theo nhu ciu ma hai bén c6 thé ky két cac bién ban thoa
thuan hoac hop déng dé thyuc hién hd tro, stra 16i va cap nhat cac phién ban méi theo ting
nam, kinh phi s€ do hai bén thda thuan.

Dia diém thuc hién: Truong Cao déng bién tir - Bién lanh Ha Noi.

Cong viéc bao hanh: Thuc hién truc tiép tai don vi.

Noi dung bao hanh: Thyc hién cong viéc bao hanh khi ¢6 yéu cau khac phuc 18i,
dinh ky hang thang thyc hién bao tri hé thdng, cac cong viéc chinh bao gdm:

+ Khic phuc cac 101 phan mém do nha thau cung cép.

+ HJ trg nhirng van dé lién quan dén cac dich vu cung cép.

Thoi gian cung cap va dap tmg: Pon vi cung cap sé& tién hanh bao hanh theo phuong
thirc sau:

+ Trong vong 06 gidr ké tir khi nhan duoc yéu cau bao hanh chinh thic bang vin
ban hay dién thoai/Fax, email cua chu dau tu vé cac hu hong, 16i phat sinh, can bo ky
thuat caa don vi thi cong s& c6 trach nhiém nghién ctru va dé xuat bién phap khic phuc.

+ Trong vong 48 gio ké tir khi nhan duoc yéu cau bao hanh, s& tién hanh hoan thanh
viéc khic phuc, Trong trudng hop 161 don gian c6 thé huéng dan xt 1y tir xa, trong nhiing
truong hop phtc tap, s€ cir can bd dén tan noi dé sira chira, khic phuc, trtr nhitng truong
hop bat kha khang nhu thién tai, bao lut, hoa hoan,...

+ Trong truong hop nhan duge thong bao can hd trg vé cac vudng mic gip phai
trong qua trinh st dung phan mém, don vi thi cong s& tra 161 hodc huéng din st dung
ngay sau khi nhan dugc thong bao, yéu cau ho tro.

e. Cac yéu cau phi chirc nang khdc

* Cdc yéu cau vé rang budc xir Iy logic doi véi viéc nhan (hay chuvén déi) dir liéu
thong qua sir dung cac 6 nhdp liéu do giao dién chuong trinh cung cap

Tat ca cac ngay thang s€ dugc luu voi 4 chir s6 cho phan Nam, va co thé duoc hién
thi theo tat ca cac dinh dang ngay chung dd/mm/yyyy;

Hé thong s& hd tro nhap, luu trit va hién thi dit liéu tién t& VND vdi it nhat 15 chit
sO nguyén va 2 s thap phan;

Céc dir liéu trude khi nhip vao hé théng can phai dugc kiém tra tinh dung dén vé
céu trac, dinh dang va logic va phai thong bao ngay cho ngudi st dung khi c6 16i xay ra;

Hé thdng phai hién thi ddu théng bao ring 6 nhap 1a bit budc hodc tiy chon nhap
dir li€u cho ngudi dung;

Vi cac 6 nhap c6 dir liéu ¢ dinh nhu: Danh muc, Ngay thang, Danh sach cu thé...
can hd tro hién thi danh sach dé nguoi dung chon ma khong can nhap;

Cac dinh dang tap tin (tap tin nhap vao hé théng, tap tin dugc XUt ra tir hé théng,
tap tin luu trit trong hd so dién tir...) tuan thi theo cac dinh dang tp tin (vé vin ban, hinh
anh...) dugc quy dinh tai Thong tu s 39/2017/TT-BTTTT ngay 15/12/2017 cua B
truéng BO Thong tin va Truyén thong.

* Yéu cau vé do phikc tap kv thudt-cong nghé ciia phan mém

- X1 Iy phén tan: Khong yéu cau xtr Iy phéan tan
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- Mirc d6 quan trong ctia hiéu ning: C6 yéu cau vé hiéu ning nhung khong cu thé.

- Hiéu qua str dung cho nguoi dung: Yéu cau dap {ung cac tiéu chi dudi day va phan
mém dugc thiét ké phai c6 cac phuong an, giai phap de giam ¢ thiéu thao tac nhap liéu thii
cong, t6i da hoa cac gia tri mic dinh, st dung cac mau bleu san co.

+ Cac phim chirc nang duogc cai dit sdn (cac phim tit duoc gan cho cac phim hoic
t6 hop phim cho phép thyc hién tic vu ndo d6, nhu t6 hop phim Alt+phim, Ctrl+phim,...);

+ Céc rang budc don gian (vi du: tinh hop 1€ cia truong dir liéu nhap vao, nhu dir
lidu kiéu sb, dir liu ngay thang,...) dugc kiém tra ngay trén man hinh chiérc ning ma
ngudi dung tuong tac;

+ Sur dung nhiéu mau sic va hinh anh ndi bat trong man hinh (hodc viéc st dung
mau séic, hinh anh hodc hinh nén c6 tinh chét twong phan cao dé 1am ndi bat ndi dung);
giao dién c6 nét twong ddng Ve mat thiét ké so véi cac tng dung ma nguoi dung dang st
dung (dua ra cu thé cac yéu cau vé giao dién dé chimg minh tinh twong ddng véi cac Gmg
dung dang str dung);

- Bd phuc tap cua xur 1y bén trong:

+ Yéu cau c6 sir dung cong thirc toan hoc: Yéu cau sir dung cac cong thire tinh toan
theo ty 1€, theo cong thirc dinh nghia trudc hoac theo cac diéu kién dit liéu khéc nhau,...

+ Yéu cdu xtr Iy ngoai 1é cho nhitng giao dich khong hoan chinh phai duogc xur 1y lai

- Kha nang tai sir dyng ma nguon Khong c6 yéu cau vé viéce tai sir dung mi ngudn.;

- Dé cai dat: Yéu céu cung cap cong cu ho tro cai dit ty dong trén mot moi trudng
van hanh phan mém (hé diéu hanh may chi, may tinh, thiét bj di dong,...) khong c6 yéu
cau thiét 1ap thong s6 khi cai dat.;

- D& van hanh: Viéc van hanh hé théng thuc hién ty dong, c6 nghia Ia khong can su
can thiép ctia con ngudi dé van hanh hé thong ngay ca khi c¢6 18i xay ra, trir viéc khoi
dong hoac tat hé théng. Hé théng c6 chirc ning tu khoi phuc khi ¢6 16i.

- Kha ning chuyén dbi: C6 yéu cau hé thdng van hanh duoc trén moi trudng phan
mém hodc phan clng tuong tir nhau.

- D@ dang bao tri: C6 yéu cau vé viéc chinh sira hé théng trong twong lai ma khong
can 1ap trinh lai tur dau.

- X1r Iy dong thoi: Yéu cau truy cap dit liéu dong thoi tai moi thoi diém;

- Mtrc d6 hd tro bao mat: Yéu cau bao mat murc 2;

- Su phu thudc vao ma 1énh cua bén thur ba: Ma 1€nh san c6 dugc sir dung dé phat
trién tng dung, nhung can phai sira 151 hodc rat kho dé sir dung ma Iénh sin co;

- Mitc d6 hd trg ddo tao nguoi sir dung: C6 yéu cau hd trg cta hé théng vé dao tao
nguoi su dung, hé théng c6 mot sb tién ich dé hd tro dao tao.

1.2.3. Yéu cdu vé dao tao hwong dan sur dung, quan tri, van hanh va cdc cong tic
khac co lién quan

a. Yéu cdau ve dao tao hwong dan s dung

Phan mém sau khi duoc trién khai c6 thé dugc van hanh, khai thac, quan tri hi¢u
qua, dap Ung yéu ciu ctia nha truong, cong tac chuyén giao cong nghé dong vai trod rat
16n, do vAy can trién khai cac 16p dao tao huéng din sir dung cho can bd quan tri phan
mém va hudng dan ngudi sir dung trong qua trinh thyc hién. Noi dung dao tao, chuyén
giao cong nghé bao gom: Pao tao hudng dan cai dit, ciu hinh phin mém;

Dao tao hudng din st dung phan mém. Cé cung cip cac tai liéu mién phi gom:

+ Tai liéu huéng dan sir dung
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Phan mém phai cung cap céc tai liéu huéng dan sir dung theo vai tro nguoi sir dung,
huéng t6i cac tinh hubng sir dung, hudéng dan xtr Iy cac su ¢d (troubleshooting). Tai lidu
phai viét bang tiéng Viét.

+ Tai liéu cai dat, cdu hinh va chi dan

Phan mém phai cung cip tai liéu huéng dan cai dit chi tiét va huéng dan xt Iy cac
su ¢d.Tai liéu phai viét bang tiéng Viét.

b. Yéu cdu Béo hanh, béo tri phin mém

- Thoi han bao hanh: Tdi thiéu 12 thang ké tir ngay nghiém thu ban giao.

- Phan mém phai duoc dé xuit bao hanh va dich vu sau ban hang gém: quy trinh
bao hanh phin mém (néu rd dia diém bao hanh cia don vi, thoi gian trung binh bao hanh
khi c6 yéu cau, thoi gian khic phuc su ¢d, s6 nim bao hanh. . ..

- Phan mém phai duoc hd trg vé mit k§ thuat 1ap trinh va trién khai trong thoi gian
1 nam, tinh tir ngay hai bén ky bién ban nghiém thu thanh 1y hop dong.

- Phuong tién hd tro thong qua: fax, thu tin dién tir, dién thoai, internet, chuyén phat
buu pham va hd tro tai chd (onsite).

- Phan mém phai duoc cam két va bao gia bao tri san phim Gng dung sau khi két
thiic giai doan bao hanh.

- Phuong thirc bao hanh: Tryc tiép hodc hd tro truc tuyén tir xa bang cac phin mém
hd tro ngay khi tiép nhan thong tin vé 161 hoic kho khin trong qua trinh sir dung thong
qua dién thoai, email.

c. Yéu cau Ning cip va hé tro khac

- Nang cip mién phi phién ban san pham trong thdi han bao hanh.

- HO tro tuy chinh cac mau biéu bao cao phuc vu cong tac quan Iy cta nha trudng
(néu co) trong thdi han bao hanh.

- Hb tro k§ thuat sau trién khai, phuong thirc hd tro: Theo co ché 24x7 theo cac hinh
thirc khac nhau nhu dién thoai, email, hodc hd trg truc tiép.

- Pon vi cung cép dich vu c6 doi ngii hd tro, c6 sb hotline hd tro.

- Khi hét thoi gian bao hanh san phdm bén cung tng phai c6 chinh sach nang cap
va bao tri hang ndm cho cha dau tu theo thoa thuan.

d. Yéu ciu Chuyén doi dit li¢u

- Viéc chuyén d6i dit liéu tir hé thdng cii sang hé théng méi 1a yéu cau bit budc ddi
v6i nha cung cép dich vu ddi véi cac dit liéu thudc cac module mua sam.

- Pam bao khong bi ngét quing d6i véi qua trinh sir dung hé thong hién tai cia nha
truong trong khoang thoi gian chuyén tiép.

- C6 phuong an chuyén dbi kha thi va bao céo chii dau tu trude khi thue hién.

e. Yéu ciu vé khd ning két néi chia sé dir liéu véi hé théng khdc

- Hé thdng c6 thé hd tro viée twong tac voi cac phan mém cia bén thir 3 thong qua
cac giao thirc trao d6i dir liéu phd bién (XML, CSV, Excel) thong qua co ché Export,
Import dir lig¢u.

- HO tro cung cip cac API truy xudt qua web service dé két ndi, chia sé dir liéu véi
cac phan mém hién c6 cua nha trudng nhu: Quan 1y ngudi hoc, quan 1y dao tao, quan 1y
khao thi va dam bao chat luong; Quan 1y Hoc truc tuyén LMS/LCMS; Quan 1y phan to
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chure thi tryc tuyén dam bao thanh mot hé thong phan mém théng nhat, tong thé quan ly
nha truong.

f. Cic yéu cdu vé kiém thir hodc vin hanh thiv

- Pugc thyc hién tuan thu theo huéng dan tai cong van s6 3228/BTTTT-VCL ngay
24/10/2011, cong van sd 3787/BTTTT-THH ngay 26/12/2014 cua Bo Thong tin va
Truyén thong va cac quy dinh hién hanh khac c6 lién quan ctiia Nha nudc (trong trudng
hop c6 su thay doi cac quy dinh ciia Nha nude thi cong tac kiém thir hodc van hanh thir
s& tuan thi theo hudng dan tai cac vin ban hudng dan nay).

1.2.4. Bi¢n phdp an toan vin hanh, phong, chéng chdy, né

Vé phuong tién an toan cho nguoi lao dong: Nham ngan ngira hodac giam tac dong
cua cac yéu to nguy hiém va co hai trong qua trinh thi cong, ngudi lao dong s€ va phai
dugc trang bi cac phuong tién bao v¢ ddm bao cac yéu cau sau:

- Trang bi cac phuong tién bao vé dé tao ra nhitng diéu kién thuan tién nhat cho co
thé con ngudi thich tmg v6i méi truong xung quanh va bao dam diéu kién lao dong tbt
nhat.

- Cac phuong tién bao vé khong gay ra cac yéu té nguy hiém va c6 hai trong qua
trinh thi cong.

- Phuong tién bao v¢ can dap img yéu cau tham m¥ cong nghiép.
- Phuong tién bao v¢ can dam bao hi€u qua cao va su dung thuan tién.

- Trong tirng loai cong viéc, Iya chon cac phuong ti€n bao vé tinh dén yéu cau an
toan cho loai cong viéc do.

- Trong trudng hop khi két cdu cua thiét bi, t6 chirc qua trinh thi cong va phuong
tién bao vé tap thé chua dam bao an toan lao dong sé phai sir dung cic phuong tién bao
v€ ca nhan.

- Céc phuong tién bdo v¢ dam bao céc chi tiéu an toan, v¢ sinh va st dung.
V¢ an toan lao dong:

- Vé an toan lao dong, lép dat hé théng: dam bao chéng chay, nd, dién giat, sét, tranh
roi hong, roi rét thiét bi xuéng mat dt 1am hu hai thiét bi, an toan cho nguoi khi xay ra
su ¢b;

- V& an toan phong, chéng chay nd: Phai dam bao tdi da kha ning chéng chay tai
phong dat may chu, noi lam viéc, tranh céc két ndi gay cham, chap dién co thé phat chay;

- Thoa mén yéu cdu vé chtc ning st dung, tinh chit nghiép vu d6i véi thiét bi va
phan mém, bao dam m¥ quan, gia thanh hop 1y;

- Tién nghi, v¢ sinh, ddm bao strc khoé cho ngudi s dung, ngudi quan tri hé théng;

- Pam bao tuan thi cac diéu kién an ninh qudc phong cho cac hé thong CNTT dugc

qui dinh va ban hanh.
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1.2.5. Yéu cdu vé vin hanh thir

Viéc van hanh thir yéu cau dap tng cac yéu cau vé van hanh thir hé thong sau khi
lap dat, cai dit theo Thong tu s6 16/2024/TT-BTTTT ngay 30 thang 12 ndm 2024 cia Bo
truong Bo Thong tin va Truyén thong nhu sau:

Quy trinh vdan hanh thu
Viéc van hanh thtr do nha thau trién khai thuc hién bao gém cac budc chinh sau day:

a) Lap ké hoach van hanh thir nham muc dich xé4c dinh céc ndi dung, yéu cAu, thoi
gian, vai tro, trach nhiém cua céc bén trong qua trinh vin hanh thir tir giai doan lap ké
hoach van hanh thir &én khi két thic van hanh thir.

b) X4y dung kich ban van hanh thir dé lam co sé phuc vu qué trinh van hanh th.

¢) Thiét 1ap moi truong van hanh thir, xac dinh cac diéu kién, méi truong phuc vu
qua trinh van hanh thtr can ¢ vao chure nang, tinh nang ky thuat can van hanh thu.

d) Thuc hién van hanh thi:

- Thyuc hi¢n van hanh thtr mtrc don dong. Mtrc don dong thiét bi 1a mirc co ban nhat
va thiét bi chi can duoc cip dién, cai dit phan mém diéu khién (néu co).

- Thuc hién van hanh thtr mac hé théng. Mic hé théng chi duogc van hanh thir sau
khi van hanh thtt mirc don dong dugc danh gia la dat. Viéc van hanh thir mirc hé théng
thudng duge thyc hién sau khi thiét bi dugc cu hinh, thiét 1ap tham s hé thong, cai dat
phan mém thuong mai va thiét bi da két néi, tich hop véi cac thanh phan ha tang ki thuat
khac lién quan theo ding thiét ké chi tiét, kich ban van hanh thir d3 dugc chu dau tu chip
thuan.

d) Lap bao cio két qua van hanh thir.
Ldp ké hoach vin hanh thiv

a) Don vi thyc hién: Nha thau trién khai phéi hop véi chii du tu va cac bén o lién
quan.

b) Cac hoat dong chinh:

- Phan tich, xac dinh cac cong viéc dé van hanh thu.

- Phan tich, xac dinh cac nguén luc huy dong dé van hanh thu.

- X4y dung cac biéu mau can thiét trong qué trinh van hanh thu.
-Lap ké hoach vén hanh tht.

- K& hoach van hanh thtr duoc chu dau tu chép thuan.

Xdy dwng kich bdn vdn hanh thu

a) Don vi thyc hién: Nha thau trién khai phéi hop véi chii du tu va cac bén o lién
quan.

b) Cac hoat dong chinh:

- Nghién ctru, phan tich céc tai li€u dau vao co lién quan dé xac dinh pham vi, tinh
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hudng, kich ban van hanh thir.

- Xay dung, thiét ké tai liéu vé cac tinh hudng, kich ban van hanh thar mirc don dong,
murc hé thdng dam bao diy du cac yéu cau vé chirc ning, tinh ning ky thuat cua cac thiét
bi theo thiét ké chi tiét dugc phé duyét.

- Trinh chu dau tu chép thuan kich ban van hanh thir.
Thiét lgp moi truwong vin hanh thiv

a) Don vi thyc hién: Nha thau trién khai phéi hop véi chii du tu va cac bén o lién
quan.

b) Cac hoat dong chinh:

- Chuan bi moi trrong van hanh thir va cac yéu cau cua nha thau trién khai can chu
dau tu chuan bi dé phuc vu van hanh thu.

- Thiét 1ap ngudn dién va cac diéu kién ha ting ky thuat khac lién quan; kiém tra cac
bién phap dam bao an toan van hanh, phong chéng chay, nd trong qua trinh van hanh thr.

Thuc hién van hanh thir

a) Don vi thyc hién: Nha thau trién khai phéi hop véi chii du tu va cac bén o lién
quan.

b) Céac hoat dong chinh:
- Kiém tra, theo dbi, 1ap va ky xac nhan béo cao két qua van hanh thu.

- Kiém tra, theo ddi, 1ap va ky xac nhan bién ban xu ly sy cd, cac nodi dung thay doi
hodc cac van dé phat sinh khéc tai hién truong trong qué trinh van hanh thir (néu c6).

- Kiém tra, theo d&i, ghi nhan cac thay doi so vé6i thiét ké chi tiét da duoc duyét
trong qua trinh van hanh thtr (néu co).

- Theo ddi, gidm sat ctia don vi giam sat cong tac trién khai trong qua trinh nha thau
trién khai thyc hién van hanh thir.

- Trong trudng hop véan hanh thir, néu thiét bi, phan mém thwong mai xay ra hong
héc, 13i thi cac bén lién quan hop théng nhét dé diéu chinh ké hoach van hanh thir hoic
ngimg van hanh thir (néu can thiét).

Bdo cdo két qud vin hanh thi

a) Don vi thyc hién: Nha thau trién khai phéi hop véi chii du tu va cac bén o lién
quan.

b) Cac hoat dong chinh:

- Tong hop, 1ap bao cao két qua van hanh thr.

- Kiém tra céc tai liéu, hd so hoan thanh.

- Cac kién nghi, dé xuat véi chu dau tu (néu co).
1.2.6. Yéu cau vé kiém thir

Can ctr quy dinh tai khoan 1 Diéu 34 Nghi dinh sé 73/2019/NP-CP ngay
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05/09/2019: “San phém cua dy an phai dugc kiém thir hodc van hanh thtr tai it nhat mot
don vi thu huong trudce khi tién hanh nghiém thu”.

Phan mém la mot hé thdng phurc tap, sau khi trién khai xdy dung phidn mém nha
thau co trach nhiém thuc hién kiém thtr ndi bd cac chirc niang dudi su giam sat cia Chu
dau tu. Pon vi tu vin d& xuit Chu dau tu thué td chirc, ca nhan kiém thu doc lap co du
ning luc, phuong tién va diéu kién dé thuc hién kiém thir theo quy dinh tai diém b khoan
2 Piéu 34 Nghi dinh s6 73/2019/ND-CP. Tir d6 dam bao phan mém duoc thi cong dung,
du theo thiét ké, ddng thoi ddm bao van hanh 6n dinh khong xay ra 13i.

Can ctr quy dinh tai diém b khoan 3 Diéu 10 Thong tu sé 24/2020/TT-BTTTT, ndi
dung va trinh tu céc budc kiém thir phﬁn mém ndi bd theo huéng dan tai Phu lyc s6 2¢
ctia Phu luc II Thong tu nay. Két qua kiém thtr do chii dau tu 1ap thanh bao céo.

Cdc yéu ciu chung

Kiém thir phdn mém 1a khau vo cung quan trong trong qué trinh phat trién phan
mém. Qua trinh ndy gitp can bo van hanh co thé:

- Chi ra nhiing 15i va sai sét dd dugc thuc hién trong céc giai doan phat trién.

- Gitp dam bao do tin cdy, sy hai long ctia can bo st dung doi voi san pham cling
nhu ddm bao chat luong ctia san pham.
- Giup tang hiéu suat cong viéc do giam dugc toi da thoi gian dé tim 15i trén Gng

dung phan mém hoac san pham nhiéu lan.

- Han ché tdi da viéc xdy ra 16i khi dua vao van hanh, str dung trong thuc té, han ché
t6i da nhimng tén kém trong tuong lai hoic trong céc giai doan sau ctia qué trinh phat trién
san pham.

Cip dp kiém thir phan mém

Pon vi kiém thtr phan mém can ddm bao kiém thir phan mém theo 4 cap do sau:

Acceptance Testing

F 3

System Testing

&

Integration Testing
3

Unit Testing

Kiém thir don vi (Unit Testing)

Kiém thir don vi 12 mot muc kiém thir phﬁn mém véi muc dich dé xac nhan tung
unit cia phan mém dwogc phat trién ding nhu duoc thiét ké. Kiém thir don vi 12 muc test
nhoé nhat trong bit ky phdn mém nao. Cac ham (Function), thu tuc (Procedure), 16p
(Class), hodc cac phuong thirc (Method) déu c6 thé duge xem 13 Unit. N6 thudng co6 mot
hodc vai ddu vao nhung ddu ra 1a duy nhat.
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Kiém thir don vi (12 muc kiém thir dau tién trong cac mirc kiém thir phan mém. N6
duoc thyuc hién trude khi Kiém tht tich hop.

Kiém thir don vi thudng do 14p trinh vién thuc hién. Kiém thir don vi dugce thuc hién
trong giai doan viét code va xuyén sudt qua trinh phat trién phin mém.

Kiém thir tich hop (Integration Testing)

Kiém thtr tich hop 14 mot mic cua kiém thir phdn mém kiém tra mot nhém céc

module nho lién quan dén nhau xem ching c6 hoat dong dung chirc nang nhu trong thiét
ké hay khong.

- Kiém thir tich hop duoc thyc hién dé phat hién cac 16i vé giao dién hoic trong
tuong tac gitra cac thanh phan hoic hé thdng tich hop;

- Kiém thir tich hop thanh phan: kiém tra sy twong tac giita cac thanh phan véi didu
kién cac thanh phan di pass & phan kiém thir thanh phan trudce do;

- Kiém thir tich hop h¢ thong: kiém tra sy twong tac giita cac hé théng con khac nhau
va cac hé thong nay di pass & 1an kiém thi trude do.

- Kiém thtr tich hop 12 mic thir 2 trong cac mire kiém thir phan mém. N6 duoc thuc
hién sau Unit Testing (kiém thtr don vi) va trude System testing (kiém thir hé thong).
Kiém thir tich hop c6 thé dugc thyc hién béi nha phat trién, mot nhém kiém thir chuyén
biét.

Kiém thir hé thong (System Testing)

Kiém thir hé théng 12 mot mirc ciia kiém thur phﬁn mém. Giai doan nay s€ hoan thién
va hop nhit phan mém dé kiém thtr. Quy trinh cua kiém thir tich hop hé thong dé xac
nhan xem hé thong phan mém co6 dap tmg dung theo dic ta yéu cau. Kiém thir hé thong
1a mtre kiém thir thir 3 trong cac muc kiém thur phén mém duoc thuc hién sau kiém thir
tich hop va trudc kiém thir chdp nhan. Thong thuong, cac kiém thir vién cia don vi phat
trién s& thuc hién kiém thir hé théng. Muc dich cua giai doan nay la dé danh gia sy hoat
dong cua hé thdng c6 dung theo nhu tai liéu dic ta phan mém hay khong.

Kiém thir chdp nhén (Acceptance Testing)

Két qua kiém thtr chip nhan dugc 1ap thanh vin ban va duoc goi 1a bao cao két qua
kiém thir chdp nhan. Bao cao két qua kiém thtr chap nhan 13 cin cir dé cac bén tham gia
nghiém thu xem xét, tién hanh nghiém thu k¥ thuét hodc dé cha du tu yéu ciu don vi thi
cong tiép tuc chinh sira, bd sung, hoan thién phan mém.

Noi dung kiém thir

No6i dung kiém thir 13 tit ca cac chic ning cta hé thong phan mém theo bang danh
sach chirc ning cua phan mém thiét ké duoc phé duyét. Néu co chirc niang chua dat yéu
cau hodc thiéu, don vi nha thau c6 trach nhiém chinh stra, bo sung theo dung thiét ké dé
ra. Néu phﬁn mém d3 dﬁy du va hoat dong on dinh, don vi don vj trién khai théng nhét
v6i cha dau tu dé thuc hién viéc nghiém thu ban giao san phém.

1.3. Cdc yéu cau khdc

- Yéu cau vé lap dat thiét bi:
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+ Thuyét minh ddy du vé phuong an lip dat: K& hoach ldp dit phu hop tién do
chung, hop 1y, kha thi thuc hién géi thau

+ Cam két co dao tao hudng dan su dung va HO tro xir 1y tir xa sau khi da dao tao
huéng dan st dung tai khoan phan mém.

+ Cam két Phién ban phan mém méi nhat dén thoi diém hién tai.

- Yéu cau vé an toan thong tin va bao mat:

+ Thuyét minh day du vé dé xuit an toan thong tin theo cap do va giai phap

+ Giai phap bao mat phai c6 tinh nang quan 1y bao vé mdi de doa tép nhu ngan chin
su 1ay nhiém ciia h¢ théng tép trén thiét bi. Chong ma hoa quét cac truy cap cia thiét bi
dén cac tép nam trong cac thu muc cuc bd v6i quyeén truy cip mang qua cic giao thirc
SMB/NFS va bdo v¢ céac tép khoi ma hoa doc hai tir xa.

Muc 2. Ban vé

Bén vé theo file dinh kem

Muc 3. Kiém tra va thir nghiém

Céc kiém tra va thir nghiém can tién hanh gém c6: Kiém tra ngoai hinh va vén
hanh thur nghiém hang ho4.

Truong hop hang hoa khong phu hop véi dic tinh ki thuat theo hop dong thi Bén
moi thau cé quyén tir chdi va nha thau phai c6 trach nhiém thay thé hodc tién hanh nhimng
diéu chinh can thiét & dap tng ding cc yéu cu vé dic tinh k§ thuat. Trudng hop nha
thau khong c6 kha nang thay thé hay diéu chinh hang hoa khong phi hop, Bén moi thau
¢6 quyén to chirc viéc thay thé hay diéu chinh néu thdy can thiét, moi rai ro va chi phi
lién quan do Nha thau chiu. Viéc thuc hién kiém tra, thi nghiém hang hoa cia Bén moi
thau khong din dén mién trir nghia vu bao hanh hay cac nghia vu khac theo hop dong ctia
Nha thau.
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