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

Muc 1. Yéu ciu vé k¥ thuét

1.1. Gi6i thiéu chung vé du todn mua sam, géi thau

- Tén dy an: Dau tu trang thiét bj 02 phong hoc OMO (Online-Merge-Offline) két
hop giita truc tiép va tryc tuyén

- Chu dau tu: Pai hoc Bach khoa Ha Noi

- Tén gbi thau: Pau tu trang thiét bj 02 phong hoc OMO (Online-Merge-Offline)
két hop giira truc tiép va tryc tuyén

- Ngudn vén dau tu: Ngudn vén hop phap cta Pai hoc Bach khoa Ha Noi

- Loai hop dong: Tron goi

- Thoi gian thuc hién géi thau: 35 ngay

- Pja diém thuc hién: Pai hoc Bach Khoa Ha Noi - S6 1 dudng Pai C6 Viét, phuong
Bach Mai, TP Ha Né1

1.2.. Yéu cau vé ky thuat

1.2.1. Yéu ciu chung:

- Hang hoa thugc goi thau phai méi 100%, san xudt nim 2024 tré lai day.

- Thong s6 k¥ thuat: Hang hoa cung cap phai ding ching loai, ding thong s6 k§
thuat, phu hop nhu mo ta tai bang yéu cau vé ky thuat. Truong hop nha thau chao hang hoa
trong dwong thi yéu ciu co bang so sanh chimg minh thong s6 ky thuat (chi tiét) cua tat ca
cac hang hoa tuong duong hoic tot hon.

- Nha thau luu ¥

+ Trong moi trudng hop, néu E-HSDT ctia nha thau cung cap thong tin, tai liéu 1am
gia hodc 1am sai léch thong tin, khong trung thuc thi E-HSDT cta nha thau bi loai va Nha
thau s& b coi 14 gian 1an theo quy dinh tai khoan 4 Diéu 16 cua Luat D4u thau va bi xtr Iy
theo quy dinh tai diém a khoan 1 Diéu 133 ctia Nghi dinh s6 214/2025/ND-CP. Dong thoi
1a can ctr dé Bén moi thau dé nghi cAm tham gia hoat dong dau thau trong don vi.

+ Nha thau c6 thé chao thau hang héa co6 thong sé dung hoic twong dwong hodc méi
hon yéu cau (trong duong duoc hiéu theo dap tng toan bo cac théng sé duoc néu ra trong
mot hang héa ctia E-HSMT, cong nghé méi hon dugc hiéu 1a cong nghé ra sau va c6 nhiing
thong s t6t hon so voi cac théng sé duoc yéu cau ctia mot hang muc hang hoa trong E-
HSMT). Nha thau phai lap bang liét ké thong sé ky thuat hang héa dy thau va kém theo tai
liéu k¥ thuat hoac catalogue dé chirng minh (khong bat budc ddi voi cac vt tu, phu kién).

+ Khi 1ap danh sach, hang hoa trong Ho so dy thau, dé nghi cac nha thau 1ap theo
thr thy danh muc hang hoa trong Ho so moi thau.

+ Tén hing san xuat, xuit x&r, model, ky ma hiéu cua hang hoa (néu c6) néu trong
E-HSMT chi mang tinh chat tham khao

1.2.2. Yéu cau k¥ thuit chi tiét:



Bét ky nhan hiéu, ma hiéu, thuong hiu... (néu cd) trong bang yéu cau ky thuat dudi
day dé minh hoa cac tiéu chuan chat lugng, tinh nang ky thuat yéu cau, nha thau c6 thé lra
chon dy thau hang hoa co ngudn gdc, xuit x, nha san xudt, nhin hiéu, ma hiéu phu hop
v6i diéu kién cung cip nhung phai dam bao yéu cdu cé tiéu chudn ky thuit, dic tinh ky
thuat, tinh ning st dung "twong dwong" hoic "uu viét hon" so véi cac yéu cau toi thiéu:

STT Danh muc Don Vi SL
A | Phong hoc OMO (Online - Merge - Offline) 2
I | Thiét bi hién thi
1 | Man hinh tich hgp thong minh Chiéc 2

- Kich thuéc hién thi ctia man hinh (Inch): 86"

- P06 phan giai man hinh: ULTRA HD 4K

- Cong ngh¢ man hinh: DLED

- Mau: 1,07 ty mau

- Do sang: 350 cd/m2

- Thoi gian phan hdi cam tng: 2ms

- RAM/ROM: DDR4: 8GB eMMC: 128GB

- H¢ diéu hanh: Android 13

- Cam tmg hong ngoai, t6i da 50 diém

- B vi xur Iy: RK3588: 4-core A76 (2.4GHz) +4-core
AS55 (1.8GHz)

- H¢ diéu hanh: Téi thiéu Android 13

- Pau vao video: 3x HDMI (4K), 1x DP, 1x VGA IN

- Pau ra video: 1x DP, 1x HDMI (4K)

- Cong am thanh vao: 1x AUDIO

- Céng am thanh ra: 1x EARPHONE, 1x cong am thanh
giao tiép dong truc (COAX)

- Cong giao tiép khac: 7x USB 3.0, 2x USB TOUCH, 2x
Type-C, 1x RS232, 1x TF card, 1 x IR IN

- Hé diéu hanh tuong thich: IOS, Android, Windows

- Chung chi EDLA cua Google

- Ung dung bang viét:

+ Nhiéu ché do viét;

+ Chon bat, mau viét;

+ Tay nhiéu céch;

+ Chon dbi tuong thao tac, di chuyén;

+ Chen hinh anh, kéo tha hinh anh vao bang;

+ Cong cu hinh hoc 2d, 3d;

+ Chia bang thanh nhiéu khu vue doc 1ap thao tac, chon
but riéng, mau riéng;

+ Chia sé man hinh bang qua mail hodc QR;

+ Chén video, trinh duyét, tai liéu 1én bang dé sir dung
ddng thoi.
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- Ung dung chu thich

- Ung dung chia sé¢ man hinh

- Tinh ndng chao mung:

+ C6 thé thiét ké hinh anh, video,tép GIF, 4m thanh, vin
ban chao murng trude cudc hop, hoi thao

+ Pinh dang hinh anh: PNG, JPEG

+Co thé tiy chon cac mau hinh c6 san hodc tu thiét ké-
Tinh ning chuyén file

+ Cho phép chuyén file tir cac thiét bi di dong dén man
hinh twong tac thong qua ma QR ké ca khi khong c6 két
nbi mang

+ File ty dong dugc luu trong bo nhd man hinh twong tac
+ Cho phép luu file tryc tiép tir man hinh tuong tac vé
thiét bi khac théng qua quét ma QR

- Tinh ndng chia d61 man hinh

+ Chia d6i man hinh véi 2 tng dung c6 thé duoc hién thi
cing mot lac hodc sir dung chirc ning bang va bét ky tmg
dung nao cung mot luc, dac bi€t hitu ich cho phat trién y
tudng sang tao

+ C6 thé diéu chinh kich thudc hién thi ciia 2 Gng dung
bang cach kéo tha, doi chiéu 2 tmg dung

- Bao gdm phan mém quan 1y man twong tac tir xa

+ Quan 1y thiét bi: Danh sach thiét bi, Chi tiét thiét bi,
Van hanh thiét bi thoi gian thuc, Piéu khién tir xa man
hinh,

+ Quan 1y ndi dung hién thi

+ Lén lich hién thi

+ Quan 1y bg phan: So dd cac bod phan, Danh sach bg
phan

+ Quan 1y nguoi dung: Danh sach nguoi dung, Thém
nguoi dung, Chinh stra, Bét lai mat khéu, Xoéa nguoi
dung

+ Quan 1y tai liéu: Danh sach tai li¢u, Loai tai liéu, Thong
tin tai liéu

+ Quan 1y nhat ky hoat dong: Danh sach nhat ky, Loc,
Xuét file

+ Tro ly quan 1y tép trung

+ Thém cac yéu cau khéac ctia nguoi dung

- Man hinh tuong tac cing hing v4i nha san xuit man
hinh LED dé tang tinh dong b khi tich hop hé thdng
OMO

D3 bao gdm gia treo di dong
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Man hinh LED P2 4.48 x 2.56m

Kich thudc cabin: 640 x 640 x 65 mm

D0 phan giai cabin: 320 x 320D phan giai man hinh:
2240 x 1280

Sd luong module/tim: 8Vat liéu: Nhom duc (Die-cast
Aluminum)

Trong lugng: 7kg/tAm

b§ sang: 450 nit

Goc nhin: Ngang 160°, Doc 140°

Thang xam: 14 bit

Tuong phan: 5000:1

Tan s6 lam tuoi: 3840Hz

Dién ap dau vao: 100240V AC

Nhiét do hoat dong: -10°C ~ 40°C

Do am: 10%—-80% RH (Khong ngung tu)

Chuan bao vé: IP5X

Tubi tho dén LED: 100,000 gid

m?2

22,94

B¢ xir ly hinh a&nh LED

Tai diém anh t6i da: 3,900,000 px; tdi da 10,240 (W) x
8,192 (H)

Do tré thap: giam dén 20 dong khi bat Low Latency +
Bypass

DPong bo hinh: Genlock nodi bo/ngoai vi, dam bao dong bod
gilta cic may xép tang

Ghép & sao luu: hd tro Mosaic input, xép tang t6i da 4
thiét bi; nhiéu ché d¢ hot backup

Hiéu chinh hién thi: can chinh d6 sang & sic do theo timg
pixel, chinh mau toan dién; nhiéu ché d6 van hanh

Am thanh: ¢6 audio in kém ngudn vao HDMI

Cong ra (Output): 1x SL-DVI Loop, 1% 3G-SDI Loop, 1x
HDMI Loop, 1x HDMI, 6x RJ45 Gigabit Ethernet, 1%
GENLOCK Loop

Cong vao (Input): 1x 3G-SDI, 1x SL-DVI, 2x HDMI, 1x
GENLOCK In

Cong diéu khién: 1x USB 2.0 Type-A, 1x USB 2.0 Type-
B, 1x Gigabit Ethernet

Cong quang: 2x OPT

Camera truyén hinh

Chét luong video 1080p60 qua USB 3.0 va mang; dong
thoi phat USB + Network.

Cong xuit hinh: 1x USB 3.0, 1x HDMI, 1x RJ-45
(LAN).

Chiéc
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M3 héa/chuan USB & mang: USB hd trg MJPEG/YUY2
(UVC 1.5); mang hé trg H.265/MJPEG (CBR/VBR).
Cam bién: CMOS ~1/2.8", 2.07 MP

Ong kinh/Zoom: 12x quang (f=3.5-42.3mm, F1.8-F2.8)
+ digital

Goc nhin: ngang 72.5°, doc 44.8°.

WyreStorm

PTZ/Presets: pan +170°, tilt —30° dén +90°; ho trg dit va
goi preset; diéu khién VISCA qua RS-232/LAN va IR.
Al tracking/auto-framing

Lat anh ngang/doc: co.

Giao thirc mang dé stream: HTTP, RTSP, RTMP &
Multicast

TV 75" Hién thi sinh vién online

Kich thudc & man hinh: 75 inch, 4K UHD (3840%2160),
tam nén LED, tan s quét 60Hz

Chuan HDR: HDR10, HLG; ché d6 Filmmaker Mode
Am thanh: loa 2.0 cong suat 20W

Két ndi khong day: Wi-Fi 5, Bluetooth 5.1, AirPlay 2
Cong két ndi: 3x HDMI (c6 eARC, ALLM), 2x USB,
LAN, Optical (SPDIF), RF Antenna

Chiéc

11

Thiét bi Am thanh

Microphone cai a0

- Loai Electret loai binh ngung

- Binh huéng da hudng

- Do nhay -64 dB + 3 dB (0 dB =1 V/0.1 Pa, 1 kHz)
- Pap ung tin s6 100 Hz - 15 kHz

- Cép dau vao toi da 110 dB SPL

- Chiéu dai day 1,3 m (4,27 ft)

- Két nbi ¢3.5 mm (90.14 ")

Chiéc

B9 phat khong day UHF

- Phuong phép diéu ché: Piéu ché tan sb

- Déi tan s6: 636 - 666 MHz , UHF

- S6 kénh: 64 kénh

- Cong suit song mang REZ: Nho hon 50 mW (Cai dit
ban dau: 10 mW ERP)

- Tone Frequency: 32.768 kHz

- Mach dao dong: PLL synthesized

- Mtic ngd vao tdi da: -14 dB tdi -29 dB (*1) (Piéu chinh
murc am lugng: tor Nho téi Lon)

- Maximum Deviation: +40 kHz
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- Pap tuyén tan sd: 100 Hz - 15 kHz

- Pin sac WB-2000 (tuy chon) hodc pin kho AA alkaline
- Thoi luong sir dung: Khoang 13h (néu dung pin sac
WB-2000); Khoang 10h (néu dung pin alkaline)

- Hién thi: Bén bao nguon/pln

- Ang ten: Ang ten ngam

- Cong két ndi: Gidc cim mini ¢3.5 mm (¢0.14")

B¢ thu khong day UHF

- Cong suét tiéu thu: 200 mA (12 V DC)

- Déi tan s6 thu: 636 - 666 MHz , UHF

- Sb kénh: 64 kénh

- Hé thdng nhan: Double super-heterodyne

- K§ thuat diéu ché: Song phan tap khong gian (khong
gian thyc)

- Ngb ra tron MIC: -60 dB, 600 Q, can bang, cong két ndi
kiéu XLR-3-32

LINE: -20 dB, 600 Q, khong can bang, kiéu glac phone

- Ngb vao tron: -20 dB, 10 kQ, khong can bang, kiéu gidc
phone

- Pau vao dng ten 75 Q, BNC (ngudn phantom cho ing
ten), 9 V DC, 30 mA (tdi da)

- Ngé ra Ang-ten 75 Q, BNC (P khuéch dai 0 dB)

- o nhay thu: 90 dB hoic hon, tin hiéu trén nhiéu S/N
(dau vao 20 dBuV, do léch 40 kHz)

- P nhay Squelch: 16 — 40 dBpV c6 thé diéu chinh

- Hé théng Squelch: Sir dung ca nhidu SQ, séng mang SQ
va am SQ

- Tan s6 m: 32.768 kHz

- bén hién thi: Audio (6 budc), RF (6 budc), ANT A/B,
Audio (bdo dinh), bdo PIN

- Kiém tra kénh C6 thé quét tan sb sir dung

- Ty s6 tin hiéu trén nhiu S/N: 110 dB hoic hon

- D6 méo am: 1% hodc nhé hon (dién hinh)

- Pép tuyén tan sd: 100 Hz - 15 kHz, £3 dB

Ting am sb lién Mixer

Cong suét ra loa: 240 W

Dién ap / trd khang dau ra: 100 V /42 Q (c6 thé chuyén
mach noi bo)

Paép tuyén tan s6: 50 Hz - 16 kHz

D06 méo tin hiéu (THD): <1 %

Ty 1€ tin hi¢u / tap am (S/N): > 60 dB

Diéu chinh 4m sic (tone control):

Chiéc
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Bass: 100 Hz =10 dB; Treble: 10 kHz +£10 dB

Ngo vao:

— Mic / Line (3 ngd)

—2 ngd BGM (Background Music)

— Ngd paging (dién thoai phat thong bao)

Chirc nang vung loa: chon duoc 5 ving doc 1ap, mdi ving
c6 chiét 4p am luong riéng

Loa hop mau den 30W

- Loai v6 loa: Phan xa 4m bass theo 2 chiéu

- Cong suit: 30 W

- Tré khang: 8 Q

- 100 V line: 330 (30 W), 500 Q (20 W), 670 Q (15
W), 1 kQ (10 W), 2 kQ (5 W)

- 70 V line: 170 Q (30 W), 250 Q (20 W), 330 Q (15 W),
500 Q (10 W), 1 kQ (5 W)

- Cuong do am: 90 dB (1 W, 1 m)

- Pap tuyén tan sb: 80 Hz - 20 kHz

- Thanh phan loa: Loa hinh nén + vom dudng kinh 12 cm
- Day loa: Day 2 soi voi duong kinh 6 mm

- Tiéu chuén chdng bui/nude: IPX4

Chiéc

12

111

Heé théng quan tri, diéu khién

MaAy tram cai dit hé thong

Bd may tinh PC CORE 17/ RAM 16GB / SSD 512GB /
PSU 750W

CPU: 6 nhan/12 ludng; xung boost 4.4 GHz; cache 18
MB; socket LGA1700;

Mainboard: mATX; chipset H610; 2xDIMM DDR4;
1xM.2 NVMe; I/O tiéu chuin;

RAM: 16 GB DDR4-3200 (1x16 GB hodc 2x8 GB); con
1 khe tréng

SSD: NVMe 256 GB; PCIe Gen3 x4; M.2 (2230/2280);
doc 2.200 MB/s; ghi 1.400 MB/s; kem khay/adapter néu
can

VGA: GTX 1660 SUPER; 6 GB GDDRG6; bus 192-bit;
IxHDMI + 1xDP + 1xDVI-D

PSU: Céng suét thuc 500 W; bao vé OVP/OPP/SCP; du
dau cip ngudn cho VGA

Tan nhiét CPU: Tan khi; twong thich LGA1700; c6 RGB
hoac khong; du tai cho CPU

Case: Chuan mATX; thong gio6 tbt; hd tro radiator 240
mm; quan 1y cap gon

Quat vo: 1 quat bo sung (RGB hoic khong)
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Thiét bi ma hoéa tin hiéu hinh anh dung cho man hinh
twong tac

Chuan ma hod: JPEG 2000; HDMI 2.0b, HDCP 2.2,
CEC,EDID

bit 4:2:2; HDR10/HLG 10-bit 4:2:2

Cong vao/ra A/V: 1x HDMI In, 1x HDMI Loop Out;
audio 1x 3.5mm In, 1x Balanced 5-pin Out, 1x Toslink
Out

Mang: 1x RJ-45 1GbE + 1x khe SFP 1Gbps (MMF OM3
dén 550 m; SMF 5-10 km)

Do tré: siéu thap ~4 ms (pass-through) hoic 1-2 khung
hinh khi dung scaler/video-wall

USB: 1x USB 2.0 Host (<200 Mbps upstream), Am
thanh: Passthrough PCM 2ch dén Dolby Atmos/DTS:X;
ARC qua HDMI hoac Toslink

Video preview: ludng xem trudc d6 nét cao cho UI diéu
khién

Dante AV-A: Co

Bdo mat: AES-256, SSH, HTTPS.

Chiéc

Thiét bj gii ma tin hiéu hinh anh dung cho man hinh
Chuan giai ma: JPEG 2000; HDMI 2.0b, HDCP 2.2,
CEC, EDID

D6 phan giai toi da: 4K60 4:4:4 8-bit; Dolby Vision 12-
bit 4:2:2; HDR10/HLG 10-bit 4:2:2

Cong vao/ra A/V: 1x HDMI Out; audio 1x Balanced 5-
pin Out, 1x Toslink In

Mang: 1x RJ-45 1GbE

Do tré: siéu thap ~4 ms (pass-through) hoic 1-2 khung
hinh khi dung scaler/video-wall

USB: 2x USB 2.0 Type-A

Video wall: xtr Iy 16x16 (kém mosaic) trén decoder
ARC: hd trg qua HDMI hoic Toslink

Dante AV-A: Co

Bao mat: AES-256, SSH, HTTPS.

Chiéc

Bo phat wifi

Wi-Fi 6 (802.11ax), 6 spatial streams; vung phu ~140 m?,
khuyén nghi 350+ client.

MIMO: 5 GHz 4x4 MU-MIMO (DL/UL), 2.4 GHz 2x2
MIMO.

Téc d6 t6i da: 5 GHz 4.8 Gbps (BW 160 MHz); 2.4 GHz
573.5 Mbps (BW 40 MHz).

Chiéc
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Bang thong kénh: HE/VHT 20/40/80/160 MHz.
Anten gain / TX power: 5 GHz 6 dBi (01 da 26 dBm); 2.4
GHz 4 dBi (161 da 22 dBm).

B0 luu trivr NAS

CPU Intel Celeron N5095/N5105, 4 nhan 4 ludng, xung
nhip t6i da 2.9GHz, hd trg ma hoa AES-NI.

RAM 8GB DDR4 tich hop sén, khong hd trg nang cép.
Hb trg 2 6 ctng 3.5"/2.5" SATA + 2 khe M.2 NVMe
PCle Gen3 x1 dé cache hodc m& rong.

Tich hop 2 cong mang 2.5GbE, hd tro port trunking tdc
do 1én dén 589MB/s.

C6 1 khe PCIe Gen3 x2 dé gan card mang 10GbE, card
SSD, Wi-Fi hoac QM2 mé rong.

Cong két ndi day du: HDMI 2.0 (4K@60Hz), 2 x USB
3.2 Gen2, 2 x USB 2.0.

Hé diéu hanh QTS 5.0, c6 thé chuyén sang QuTS hero
(ZFS) tuy chon.

Tich hop d6 hoa Intel UHD — h tro transcode video 4K
tryc tiép.

San sang mé rong dung luong theo nhu cau: hd trg thay 6
dung lugng 16n hon theo tirng budc dé mo rong khong
gian doan

May tinh bang diéu khién

Man hinh 11" Dynamic AMOLED 2X, 2560x1600,
120Hz, HDR 10+

RAM/b¢ nhé: 12GB/256GB

Pin 8.400 mAh; sac nhanh t6i da 45W (qua USB-C)
Két ndi: Wi-Fi 6E, Bluetooth 5.3; tiy chon 5G; USB-C
3.2 (DP Alt Mode)

But cam ung kém may

Van tay dudi man hinh

Chiéc

Bo chuyén mach switch POE 16 port

16 cong 10/100/1000 Mbps PoE+, cung cip tong cong
suat 120 W

4 ¢ong uplink SFP+/10 Gbps, dung cho két ndi tdc do cao
CPU: ARM dual-core, 1.4 GHz; RAM: 1 GB DDR4;
Flash: 512 MB; Buffer: 1.5 MB

Console: RJ-45 + USB Type-C (ca 1am cong console va
truyén dit liéu)

Nut Reset, LED trang thai: h¢ théng, Link/Act, PoE, toc
do

Chiéc
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IV | Phin mém quén ly va diéu khién
1 | Phin mém l6p hoc OMO License/ | 2
Tb chirc budi hoc OMO: giao vién 1én lich, tao phong hoc | Phong

tryc tuyén, hé thong tra link tham gia va hién thi trén lich
cua 16p

Tham gia 1 cham: hoc vién bam “Tham gia ngay’ tu
trang khoa hoc hodac muc Lich

Lich & nhic viée hop nhét: xem thoi khoa biéu
online/offline, han ndp bai; nhéc tu dong trudc gio hoc;
ddng bo Google Calendar/Outlook

Ghi hinh ty dong: budi hoc dugc ghi lai dé day vao muc
No6i dung/Tai li€u hoc tap

Ché @6 ghi: Server-side recording (SSR) tai SFU/MCU;
ghi file MP4 (container ISO BMFF).

Ma hoa video/audio: H.264 (High Profile, Level 4.1) +
Opus 48 kHz; bitrate 1.5—4.5 Mbps; mac dinh 1080p30;
ddng bo A/V < 100 ms.

Nén & luu trir: Post-processing FFmpeg (2-pass khi can);
tao rung HLS (1080p/720p/480p); Iuu S3-compatible;
lifecycle policy chuyén cold storage sau N ngay.

Bao mat & quyén truy cap: Pre-signed URL; AES-128
HLS; watermark overlay theo ngudi xem (UserID-
timestamp).

Tu dong day ndi dung: Webhook recording.completed ->
tao muc trong N§1 dung/Tai li¢u hoc tap, gén metadata
16p/GV/ngay/dd dai.

Lo trinh hoc tap két hop: thiét ké chudi hoc (bai giang —
bai tdp — kiém tra), danh ddu hoan thanh va diéu kién
mo bai tiép theo

Cong nghé danh dau hoan thanh: xAPI statement store
(completed/passed/failed; result.score), ddng bo vé LMS
core; SCORM runtime API (cmi.core.lesson_status,
cmi.core.score.raw).

Engine diéu kién: Rule-based; cron dinh ky + event-
driven (webhook khi submit/grade).

Hoc liéu da dinh dang: video, PDF/slide, link, ndi dung
tuong tac H5P, goi SCORM/xAPI; kéo-tha sép xép; hoc
vién truy cap truc tiép tir khoa hoc

Giao tiép da kénh: dién dan theo chi d& (khong dong bo),
chat thoi gian thyc trong 16p, nhin tin néi b6 GV-HV
Hop truc tuyén tich hop: Zoom, Teams, Jitsi, Google
Meet; hd trg thdo luidn nhém/project-based
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Quan 1y 16p & tham gia bang ma: tao/loc danh sach 16p,
hoc vién tham gia bang mi 16p hodc link mdi; GV duyét
vao 16p

+ Tao/loc danh sach 16p: CRUD 16p; nhap khau
CSV/XLSX; loc theo nganh/hoc ky; phan cong GV
chinh/phu.

+ Tham gia bang mé: M4 16p 6-10 ky tu (Base32, tranh
0O/0/1/1); hoac link mo1i ¢é invite token (JWT exp <7
ngay).

+ Duy¢t vao 16p: Hang doi duyét; log thoi gian — nguoi
duyét; email/push thong bao két qua.

Theo ddi tién d6 & canh bao: tu dong danh dau hoan
thanh, canh bao néu chuwa 1am bai hoic qué han

Dinh danh & phan quyén: ding ky/dang nhap SSO,
OAuth, LDAP; vai tro hoc vién/giang vién/quan tri/phu
huynh; déng b0 dir liéu nhan su

+ SSO/Directory: OpenlD Connect, SAML 2.0,
LDAP/AD; SCIM 2.0 dé dong bd nguoi dung — vai tro —
nhom.

+ Vaitro & quyén: Hoc vién, Giang vién, Quan tri, Phu
huynh (read-only); RBAC theo resource-action; policy-
as-code (OPA).

+ Chir ky s6/ghi nhan: Audit log bat bién (append-only,
SHA-256 chain); luu >365 ngay; xuat JSON/CSV.

Goi vat tu phu kién

Mang ghen ludn diy dién cé nip 15x10 mm

120

Day tin hi¢u 2x1.5 mm

200

DAay dién 2x2.5 mm

288

200

Cap mang CAT6 (Cudn 305m)
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Khung man hinh LED

Kich thudc: 4480mm x 2560mm

Vit liéu chinh: thép hop kém son tinh dién, do day 23
mm;

Chan try chinh: thép hop 100 x 100 mm, chiéu cao 2,8—
3,0 m, chiu luc chinh cho toan by man hinh.

Thanh ngang — doc d& module: thép hop 50 x 100 mm va
40 x 80 mm, lap theo dang ludi dé cb dinh cabinet LED.
Thanh chéng chéo phia sau: thép hop 40 x 80 mm dé ting
6n dinh, tranh rung/ lac.
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Bo vién alu man LED
Kich thudc vién: phu toan bo chu vi man LED, rong vién
80—-100 mm, d6 day tam 3 mm.

Go1
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Danh muc
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Vit licu:

Aluminium Composite Panel (Alu), hai mat nhom phu
son tinh dién chéng trdy xudc, chéng 6 mau.

L&1 nhua chéng am, nhe, dé gia cong, bén mau

Mau sic: den md/ghi sang (hoic theo phdi mau noi that
phong hoc).

B¢ ti dién cho phong hoc

Ta dién am/treo tuong bang thép son tinh dién, kich
thude 600 x 800 x 200 mm.

Aptomat tong (MCB/ELCB) 3P: chiu tai du cong suat
man LED.

Thiét bi bao vé: chong giat ELCB, chong qua tai, chdng
ngén mach; tiép dia riéng dam bao an toan.

Thanh dong tiép dia — day tiép dia 10 mm? ndi toi hé
thong tiép dia chung ctia phong.

Phu kién khac

- Oc vit, né nhua, buloong

- Bang dinh dién, bang keo hai mat, bang keo den chiu
nhiét

- Day rat nhya

- Nep dién, nep nhua ban nguyét

Goi

Muc 2. Ban vé: Khong c6 ban vé
Muc 3. Kiém tra va thir nghiém:

1. Kiém tra

- Nha thau phai ty tién hanh kiém tra hang héa phu hop véi yéu cau ky thuét cua E-
HSMT va cac quy chuan, tiéu chuan k¥ thuat qui dinh trudc khi giao hang cho chu dau tu.

2. Thir nghiém

- Chu dau tu c6 thé tién hanh mot vai cugc thir nghiém bd sung ma theo y kién ctia

riéng minh 1a can thiét.

- “Bién ban nghiém thu va ban giao” chi dugc thong qua néu nhu chu dau tu danh
gia chap nhan hang héa phu hop véi cac yéu cau k¥ thuat cua E-HSMT va cac quy chuan,

tiéu chuan k¥ thuét qui dinh./.




