SO GIAO DUC VA PAO TAO NGHE AN CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG THPT NGUYEN XUAN ON Déc 1ap - Tw do - Hanh phic

So: 82/TM-THPT Dién Chdu, ngay 04 thang 05 ndm 2026
Vv moi bao Qia tu van dau thau

Kinh giri: Céc don vi tw van dau thau (Tu van lgp E-HSMT, danh gic E-HSDT;
tw van tham dinh E-HSMT, tham dinh KQLCNT));

Can ctr Bién ban hop ngay 28/4/2026 cua Truong THPT Nguyen Xuan On vé viéc phé
duyét chu treong, hang muc trang thiét bj dé t6 chtrc gbi thau: Mua sim trang thiét bj ing dung
phong hoc thyc hanh gido duc STEM tai truong THPT Nguyén Xuéan On;

Truong THPT Nguyen Xuan On ¢6 nhu cau tlep nhan bao gia dé tham khao, xay dung
gia g01 thau, 1am co s6 td chirc Iyra chon don vi tu van d4u thau cho goi thau: Mua sam trang
thiét bi ing dung phong hoc thuc hanh gido duc STEM tai trwong THPT N guyén Xuin
On, v6i ndi dung cu thé nhu sau:

|. Thong tin ciia don vi yéu ciu bao gia.

1. Pon vi yéu cau bao gia: Treong THPT Nguyén Xuin On. Pia chi: X6m 8, x&
Dién Chau, tinh Nghé An.

2. Cac don vi béo gia bang hinh thirc:

- Vin ban truc tiép hoic theo dudng buu dién vé dia chi sau: Truong THPT Nguyén Xuén
On. Pia chi: X6m 8, xa Dién Chau, tinh Nghé An.

- Email: info@thptnxo.edu.vn

4. Thoi gian tiép nhan bao gia: Tir ngay 04 thang 05 nim 2026 dén 16h00 ngay 08
thang 05 nam 2026.

5. Thoi han 6 hiéu lyc ciia bao gia: Toi thiéu 90 ngay, ké tir ngay béo gia.

IL. N6i dung yéu ciu bao gia

1. Danh myc dich vu: Cu thé tai Phu luc dinh kém.

2. Noi dung bao gia: Cac don vi tu van dau thau bao gia dich vu tu van:

- Tu vén 1ap E-HSMT, danh gi4 E-HSDT.

- Tu vén tham dinh E-HSMT, tham dinh két qua Iya chon nha thau.

*Luu y: Mdi don vi chi bdo gid do6i véi 01 linh vuee dich vu. Cdc don vi gui Ho so nang
lyc cua don vi kem theo bdo gia.

3. Gi4 bao gia d bao gém thué VAT va cac chi phi khac (khdng phdt sinh bat cir chi
phi gi thém).

Truong THPT Nguyén Xuan On rat mong nhan dugc sy quan tim va chio gia ctia cac
Quy don vi./.

Noi nhdn:

- Nhu trén;

- Website truong;

- Luu: VT, BMS, H5 so.




SO GIAO DUC VA PAO TAO NGHE AN
TRUONG THPT NGUYEN XUAN ON

PHU LUC DANH MUC HANG HOA, THIET BI, DICH VU

trwong THPT Nguyén Xuin On

G6i thAu: Mua sim trang thiét bi rng dung phong hoc thuc hanh gidao duc STEM tai

STT | Danh muc hang ho6a Céu hinh, tinh ning ky thuat an vi | Khoi
: : tinh lwong
| KHAO SAT LAP
PHUONG AN ]
Khao sat hién trang | Khdo sat cau truc, tinh trang phong hoc, do dac dién tich, .
1 \ -2 A 1A A 7 . . Goli 1
phong hoc ki€ém tra h€ thong dién, anh sang, mang internet.
2 Khao sat nhu cau sir | Khao sat nhu cau s dung tir ban giam hi¢u, giao vién vé Goi 1
dung muc tiéu, yéu cau cho phong Lab STEM.
Lap bao cao khao sat | Trinh bay két qua khao sat, d€ xuat phuong an cai tao/dau .
3 2 z . .. , L. Goi 1
tong hop ] ] tu, chuyén giao giai phap, thiét bi.
1 TU VAN THIET KE
1 Thiét k& phoi canh 3D | Bo tri ban ghé, tu thiét bi, bang twong tac, cac khu vyc hoat Goi 1
ndi that dong cua hoc sinh,ddm béo cong ndng phong STEM
Tor}g hgp l;)an Ve ‘ky HO so in mau, dong dau, ban v& CAD, file PDF, khéi luong .
2 thuat va ho so trinh | [, ., . Goi 1
R boc tach so bo.
duyét ]
111 | CAI TAO NOT THAT
1 Cai tao
a/ H¢ thong dién: Tu dién tong 8 module 4m twong, automat
1 pha 25A, 20A, 16A; attomat 2 pha 40 A; cong tic 3 cho
Hé théne dién va chiéu dén + dé; 6 cam dién + dé am; 0 cim treo tran tu rat dai
1.1 . g die 10m; Day ngudn 2x6mm+1x4mm, day dién cho toan bo hé Goi 1
sang £
thong. ... ’ )
b/ Hé thong chiéu sang: Pén chi€u sang, dén trang tri cac
loai, day dién....
a/ Hé thf)ng diéu hoa: - May le_}nh am :trén: S(”)’lu'qng 2 b0,
cong suat 36000BTU; - Qng dong chiéu day t6i thiéu theo
A LA R ., | quy dinh ctia nha san xuat do nha thau chao (mét dai) - Phu
Hé thong thong gio, | .. ; S\ 4 . A n A 2 s ‘
1.2 didu hoa & quat kién treo gian lanh - Ong nuéc - Day dién di€u khién va day Goi 1
que dién cép ngudn Cadivi/Tran Phu - CB dién - Gia d& gian
nong - Nhan cong lap dat.
b/ Hé thong quat: - Quat tran. - Quat thong gid
13 Goi san g bao gom lap | D¢ day: 8/12mm Goi 1
' dat Kich thudc: 165%1215*%8/12mm
1.4 Eﬁ;cchua va hoan thi¢n Xt 1y tudng, lp rém, stra cira Goi 1
2 | Noi that
Bang truot ngang 2 16p dai 4.0m - Hé thong trugt gom 2
thanh ray: 1 ray trén va 1 ray dudi dugc lam bang hop kim
nh(}m dac nguyén khoi véi thiét ke dac biét thanh gon, chac
c}}:?m,'tich hop gitlra hé truot va khung bang tao thanh mot
21 | Bang viét ket cau hoan chinh. H¢ khung trugt va khung nhom bao Cai 1

quanh bang dugc son tinh dién chdng xuwdc mau ghi xdm
dai 4.0m lap dua ra bén ngoai man hinh twong tac thong
minh (hodc tivi) - Khung nhém TH28 chuyén dung dugc
son tinh dién san mau ghi xam viing chii, chong xudc,
chdng oxy héa, siéu bén, kiéu dang hién dai. Kich thudc

1




STT

Danh muc hang hoa

Céu hinh, tinh ning k¥ thuit

Don vi
tinh

Khoi
lwgng

ray truot: 40 x 26 mm - Hau bang day 20 mm dugc lam tur
cdt t6 hop, hau sau bang 1a mot 16p thép co tao song giip
cho bang duoc ting thém d6 chiu luc, chic chan va chong
rung tuyét do6i
Bang gom 2 16p: + L6p 1 gdm: 2 bang tir tring c6 dong ké
mo 5x5 cm, mdt bang thép phu son, kich thudc 1220 x 1000
mm gin c¢b dinh 2 dau ray truot. + Lép 2 gdm: 2 bang tir
tring c6 dong ké md 5x5 cm, mit bang thép phu son, kich
thude 1220 x 1000 mm khung nhom doéng mau ray, truot
trén ray.
Con son lap bang cach tudng bang thép khong gi, chiu luc
tot .

San pham duoc san xuat theo tiéu chuan vé quan 1y chat
luong ISO 9001:2015; ISO 14001:2015; ISO 45001:2018.

2.2

Ban giao vién

Gb MDF cﬂfr)t xanh khang am pht mit melamine TC E1, gb
day t6i thieu 17mm

Cai

2.3

Ghé gi4o vién

Ghé c6 phan dém ngoi mat boc vai ludi thoang mat. Phan
tya lung thiét ké hoi cong vé phia sau

- Khung tay ghé nhua cach diéu hinh vom cung khoe khoan,
tinh té. Thiét ké dua trén su can bang lyc gitp thu gidn tay
thoai mai, tu nhién.

- Bat ghé c6 cum 10 xo0 nga tao cam giac thoai mai khi sir
dung

- Cum chan ghé dugc thiét ké su dung bo piston khi nén c6
thé diéu chinh dugc d6 cao thip. Chan ghé thiét ké hinh
ngoi sao 5 canh. Kich thudc: + Chan nhya: 560 x 570 x
985-1110 (Rong X Sau X Cao)mm
- Dudi chéan ghé co banh xe, ¢ thé di chuyén.

Cai

2.4

Ban hoc sinh da nang

Chat liéu: Mat ban g0 tu nhién cao su ghép phu melamine.
Ta gim ban G6 MDF cbt xanh Chong am phu mat
melamine, gd day 17mm. Cé ngin kéo dé d6 2 mat. KT:
1.8x1x0.75m (W xDxH)

Cai

2.5

Ghé hoc sinh

Chat liéu: Sit tAm déy tdi thiéu 1,2mm, son tinh dién mau
den. Kich thudc: Chiéu cao 45 cm, mat ghé: 30%30 cm.

Cai

40

2.6

Ban thiét bi k¥ thuat

Go MDF qét xanh khang am phii mit melamine TC E1, gb
day toi thi€u 17mm.

md

1,8

2.7

Gia treo dung cu

Go MDF qét xanh khang am phii mit melamine TC E1, gb
day t6i thieu 17mm.

m2

10

2.8

K& dyng d0 trung tam

Gb MDF cﬂ(‘)t xanh khang am phu mit melamine TC E1, gb
day toi thi€u 17mm.

m2

12

2.9

Pén led am tu, ké

Thanh nhom dinh hinh, bgo gém hé dén Led, nguén di theo
dong bo theo nha san xuat.

md

30

211

Tu dang

Gb MDF cﬂét xanh khang am phil mit melamine TC E1, gb
day toi thi€u 17mm.

m2

2.12

Ban hoc sinh lién tuong

Gd MDF c6t xanh khang am phii mat melamine TC El, gb
day toi thi€u 17mm.

md

2.13

H¢ chit, logo nhén dién

Hg chii: STEM INNOVATION Logo truong, Logo nha tai
tro

2.14

G0i trang tri phong lab

Tranh 4nh, bing huéng dan an toan, ndi quy, cdy xanh

Goi

2.15

G6i v¢ sinh cong nghiép

Tong vé sinh cho 1 phong lab trude khi dua vao sir dung

Goi

THIET BI PHONG
STEM

Thiét bi chung




STT

Danh muc hang hoa

Céu hinh, tinh ning k¥ thuit

Don vi
tinh

Khoi
lwgng

1.1

Man hinh tuong tac 86
inch (E8630)

THONG SO MAN HINH HIEN THI: Kich thuéc man
hinh: 86” - D phan giai: 4K (3840 x 2160) - Khu vuc hién
thi: 1428.48 (H) x 803.52 (V)mm - Loai panel: IPS; Loai
dén nén: LED nén tryc tiép (DLED); Cong nghé chéng
choi: 25% haze - B§ tuong phan tinh: 3000:1 - DJ sang:
450 nits - D6 chinh xac mau: AE<I - Thi sai: 0, man hinh
cuong luc d6 cung 9H, do day tdi da 3mm - Tudi tho dén
nén: > 60,000 gid.
Chtng nhan chét lugng: Chimg nhan chiam soéc mat; Ching
nhan 4nh sang xanh thip cua TUV; Ching nhan khong
nhip nhdy cuia TUV, ching chi Energy star
HE THONG TUONG TAC: - Cong nghé cam tmg: Hong
ngoai da diém, - S6 diém cham: 1én t&i 40 diém (tuy hé dicu
hanh), - Thoi gian phan hdi: < 5ms, - P9 chinh xac diém
cham: £1.5mm, - HJ tro viéc ghi va xoa ddng thoi cua
nhiéu nguoi dung, - Chu thich truc tiép: HO trg viét trong
giao dién h¢ théng ma khong can mé ché do cha thich. Loa
Skywave 2.2 (2x8W + 2x18W); Mirc 4p sudt am thanh:
88dB (1W, 1m). Hé diéu hanh tich hop: Android 14.0
Google EDLA (SoC: 8nm, CPU: A72 x 4+Ab3 X 4 octa-
core, 2.2GHz; GPU: Mali G52 MC3; NPU: 6 TOPS; RAM:
8G, ROM: 128G).
Hé diéu hanh hd  tro:  Windows 11/
Windows10/Windows8/Windows7/  Android/Linux/Mac
OS X/Chrome.
Cong két nbi: Ngd vao: HDMI x 3 cong (Up to 4K@60Hz,
HDCP1.4&2.2&2.3, CEC); USB 2.0 x 1 cong, USB 3.0 x
4 cong, Touch x 2; USB Type-C x 2 cong; DP IN x 1,
AUDIO INXx 1; VGA IN x 1; RS232 x 1; RJ45 IN x 1, TF
Card Port x 1. Ng6 ra: HDMI OUT x 1; AUDIO OUT x 1;
SPDIF x 1; RJ45 x 1 Bluetooth: 5.2. Wifi: Wi-Fi 6
supported 802.11ac/b/g/n/alax, 2.4GHz/5GHz.
Ngudn dién: AC100-240V 50/60Hz
Phu kién di kém: Bit tuong tac x2, Diéu khién tir xa x 1,
Céap ngudn x1, Cap HDMI x1 Khung treo man hinh ¢b dinh
Céc chirc ning va phan mém di kém man hinh: Phan mém
hoc tap twong tic dong bd thuong hiéu man hinh: Giai phap
LMS (Hé thong quan 1y hoc tap); HO tro két ndi Google
Classroom va nhap théng tin 16p, danh sach hoc sinh; hd
trg soan thao Al bai giang tu dong chi can tiéu dé; cung cap
hon 100 thi nghiém mé phong ma gido vién c6 thé duyét,
lam thur va danh dau cac mo phong can trinh chiéu trén 16p
bao gom vat ly, héa hoc, toan hoc, thién van hoc, sinh hoc
va cac moén hoc khac cho cac khél tiéu hoc, trung hoc co
s0, trung hoc phé thong; cung cap cac dang bai tap tuong
tac nhu: phan loai, ghép cip, dién vao chd trong, kéo tha,
.. hd trg trinh bay va twong tac trong 16p hoc.
Cung cap quyén truy cap nén tang dam may: Ho trg truy
cap Google Drive va Onedrive. HO trg da ngdn ngit Phan
mém chia s¢ khong day dong by man hinh; phan mém quan
1y tap trung thiét bj dong bod thuong hiéu man hinh
Bao hanh 36 thang

Cai

1.2

May tinh mini OPS PC
cho man hinh tuong tac

CPU: Thé hé 13 Intel Core 17-13620H (Core: 10, Threads:
16, Frequency: 2.4Ghz, max frequency: 4.9Ghz, TDP:

Cai
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45W, Cache: 24MB). Memory: DDR4 16G. Hard Drive:
SSD256GB. Graphics: Intel Iris Xe Graphics OPS
interface: 80 pin. Cong két ndi: 4xUSB3.0; 1xUSB Type-
C; IXMIC in, 1xLine Out, 1xRJ45, 1xHDMI 2.0, 1xDP,
1XxHDD LED, 1xPower LED, 2x2.4G/5G Dual frequency
antenna (optional), 1xPower button, 1xOS reset.. Operating
System: Windows 11 Pro

1.3

Hé thé)ng hop hoi nghi
tryc tuyén

Gom: 1. Loa kém micro hop truc tuyén: (S5 luong 3 cai)
S6 lwgng micro: 8. Pham vi thu am: T6t nhét: 4 m (13.1 ft),
Tbi da: 8 m (26.2 ft). Dai tan micro 100 — 10 kHz. Céng
suét loa (toi da) SW. Muc ap sut 4m thanh 82 dB @ Im.
Dai tan loa 100 Hz — 20 kHz. Loai bo nhiéu AI: C6 Full
Duplex; Co6 Tu dong diéu chinh Am lugng; C6 Loai bo tiéng
vang ty dong. Co Két ndi USB-C x1, RJ45 (PoE vao) x1,
RJ45 (PoE ra)x1, DC vao 54V / 0.925A. Phim nhanh
TAat/Bat micro, Tang/giam am lugng, Tra 101, Két thiic cude
goi. Bén LED bao hiéu: C6 Kich thude: 122 mm (dudng
kinh) x 65 mm (cao). Trong luong 472 g. Phu kién di kem:
Gia dé ban, Cap USB-C to USB-A 3mxl, diy ngudn.
Chiing nhan phong hop: Pugc ching nhéan bdi Microsoft
Teams Rooms. Béo hanh: 24 thang

2. Camera tryc tuyén (S6 luong: 1  cai)
Loai camera: Camera kép 4K (Dual Camera): Camera PTZ
va Camera Panoramic Camera PTZ Cam bién hinh anh:
Cam bién Sony 4K, 8.42M pixel Dau ra video (USB 3.0):
H.264/MJEPG lén téi 2160p@30fps Dau ra video (USB
2.0): H.264/MJEPG lén t6i 1080p@30fps Pau ra video
(HDMI): H.264/MJEPG 1én t6i 2160p@30£ps Pau ra video
(IP): H.264/MJEPG lén t6i 2160p@30fps (ludng thir nhét);
H.264/MJEPG 1én t6i 720p@30fps (ludng thir hai) Zoom:
12x Zoom quang hoc, 3X Zoom sb Goc nhin (FOV):
DFOV 90°/ HFOV 80°/ VFOV 49.2° Tiéu cu dng kinh:
4.8mm ~ 57.8mm Khau d6 6ng kinh: F1.8 ~ F3.6 Pan &
Tilt diéu khién bang dong co: Pan: £170°, Tilt: £90° S6
lwong cai dit trude: 10 qua didu khién hdng ngoai, 128 qua
RS232 Lat hinh anh va phan chiéu hinh dnh: Cé Camera
Panoramic Cam bién hinh anh: 8MP, Cam bién Sony Nap
che riéng tu dién ti: C6 Pén LED hién thi: C6 Géc nhin:
DFOV 120° Xoay thu cong: +-10° Thong s6 khac Tinh
nang Al: Ty dong lay khung hinh, Theo di dién gia, Theo
ddi ngudi thuyét trinh Cong 1/O: USB 3.0 Type-C x1
(Device), USB 2.0 Type-A x1 (host), Mic in (3.5mm) x1,
RJ45 x1 (IP Stream, POE+), RS232 x1 (VISCA/Pelco-
D/Pelco-P protocol), 1 x Security Lock Slot, HDMI 1.4 out
x1 Phuy kién: Cap USB C-A (2m) x1, Ngudn, Diéu khién,
Kit lap dat, Sach huéng din s dung Kich thudc: 181 x
151.5 x 178.4mm Kich thudc dong goi: 295 x 245 x
243mm Trong lwong tinh: 2.3 kg; Trong lugng téng: 3.95
kg - Bao hanh: 24 thang

Goi

1.4

Hé¢ théng am thanh
phong STEM

Gom: 1. Micro khong day cai ve 4o: (S6 lwong: 1 cai) Micro
khdng day bluetooth

Cong tic ngudn, ting giam am luong va bat tit tiéng.
Giao dién sac: Type C; H6 trg sac tir tinh Pén LED khac
nhau bdo cac trang thai khac nhau bao gdm: Pang ghép ndi

goi
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loa; B ghép no6i (loa hodc b thu 4m thanh); Trang thai tat
tiéng; Pang sac; Trang thai sac day.

Chtrc ning két nbi: Sir dung ma hoa hong ngoai dé két nbi
nham tranh két néi véi cac loa khac trong 1p. Viéc khép
mi véi loa giang day co6 thé duogc hoan thanh nhanh chéng
trong vong 5 gidy ma khong can thao tac ruom ra.

Thoi lwong pin >5 gid. Khi sac diy, co thé dép ting viéc
day tan suat cao cho 7 16p trong mot ngay (45 phat/mot
16p). Sac trong 10 phut ¢ thé dap tmg thoi gian day cia
mot 16p (45 phut/lop) trong moi truong md va khong bi
nhidu, khoang cach truyén khong ddy hiéu qua 1a >15 mét.
HO tro ghép ndi hai micrd khong day véi loa hoat dong tich
hop cung lac dé dat dugc dau ra tron cia hai micrd dé
khuéch dai.

Tinh ning chd ty dong dé tiét kiém pin: Néu khong duoc
sir dung trong 15 phut khi bat ngudn, micro s& & ché do cho.
Puogc trang bi giao dién micro ngoai Type-c, dugc tai s
dung voi giao dién sac.

N6 c6 thé két ndi voi micrd khac ¢ giao dién Type-C.
Thong s6 ngudn: Pau vao sac: 5V/0,5A; Dung luong pin:
350 mAh; Thoi gian st dung: > 5 gio
Thong s higu suat: Bién dang: <1% 94dB SPL@1kHz/
<5% 110dB SPL@1kHz; Do khuéch dai: >15dB; Ty 1€ tin
hiéu trén tap am: >60dB,; Tang on: <200uVrms; Do tré am
thanh 35ms
Kich thuéc tong thé (déli X rdng X cao):
62,1x26,5%x24,7mm  (bao gdbm ca kep sau)/
62,1x26,5x183mm  (khéng bao gdm kep sau)
- Béo hanh: 24 thang
2. Loa treo tuwdng (I bd gdm 2  cai)
Loa chinh: 1x Rj45, 1x USB A, 1x audio in, 1x mic in, 1x
audio out, 1x cong két ndi téi loa phu. Loa phu: 1x cong két
ndi t6i loa chinh. Ché d¢ loa Bluetooth:Hd tro dién thoai
Android, két ndi khong day véi loa qua Bluetooth dé didu
khién &m luong cua loa. Pat tén Bluetooth, dat mat khéu
Bluetooth va cac chure nang khac gitip gido vién quan 1y loa
dé dang diéu khién hon. Thlét bi hién thi man hinh phing
thong minh tuong tac két nbi khong day voi loa thong qua
Bluetooth dé dat dugc kha nang diéu khién chirc ning 4m
lugng cua loa hoat dong (yéu cau may tinh bang thong minh
tuong tac va loa hoat dong glong nhau mot thuong hiéu).
HO tro mot bo loa duoc ghép ndi v6i hai micrd dong thuong
hiéu. PO nhay cia loa: 85dB(1W/1M). Céng suit dinh
muc: 2x40W@4Q. Ty 1€ tin hiéu trén tap am: >83dB
THD+N: <1% @1W/1k. Bluetooth 5.0. Kich thudc:
340x230x193mm / 1 chiéc. Trong luong: 11kg / 1 chiée.
Béo hanh: 24 thang

1.8

Phu kién két ndi, nhan
cong lap dat

Phu kién va qhﬁn cong lap dat man tuong tac, hé thong hoi
nghi truc tuyen, hé thong dm thanh phong STEM

goi

1.9

May tinh xach tay phuc
vu thuc hanh thiét Kké,
1ap trinh AT - 10T, robot,
in 3D, khic/cit CNC

Dy kién:
CPU: Intel® Core™ Ultra 7 155H 3.8GHz up to 4.8GHz
24MB Al NPU: 11 TOPS

Cai
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RAM: 16GB DDR5 (Onboard, Khong nang cap)
O ctmg: 512GB PCle NVMe SSD (1 khe - Nang cép tbi da
2TB)
Card d6 hoa: Intel® Arc™ Graphics
Man hinh: 16" FHD+ (1920 x 1200) IPS, 300nits, NTSC
45%, 60Hz, Acer ComfyView™ LED-backlit TFT LCD
Cong giao tiép: USB Type-C; 2x USB Type-C™ ports
Audio: Hai loa stereo tich hop; Hai micrd k¥ thuat so tich
hop
Chuan WIFL: Intel® Wi-Fi 6E Wireless LAN
H¢ diéu hanh: Windows 11 Home ban quyén
Pin: 3 Cell 53WHrs
Chuan Wi-Fi: IEEE 802.11 a/b/g/n/ac/ax/be Bing tan:
2.4GHz va 5GHz Ang-ten: 5 dng-ten don tan v6i do loi tdi
1.10 | Thiét bi dinh tuyén da 5.5dBi S6 lwong SSID: 32 SSID (16 SSID mdi bang tan) |  Bo 1
Cong mang: 2 cong Ethernet 2.5G Cong suét toi da: 14.5W,
hé trg PoE/PoE+
8 cong Gigabit Ethernet (c6 1 cong 2.5 Gigabit Ethernet),
01 cong SFP+ quang 10 Gbps, c4u hinh téi da 1én dén 7
Wan. Céu hinh phan cimg CPU Quad-core 1.4Ghz CPU,
A A 1S g 1GB RAM, RouterOS L5. PoE in (Cong port 1), passive, A
111 BO can bang tai Router | 15573, 01 céne SFP+ quang 10 Gbps Dép mg tir 300- | B0 .
450 thiét bi két nbi dong thoi HS trg Load Balancing voi 8
phuong phap cén bang tai khac nhau. Hé diéu hanh
RouterOS
Dung cu, cong cu, may
2 moc gia cong lam du
an
Trang bi PCCC - Binh dBllr?Illl chita chay bot ABC xach tay loai 4kg c6 tem kiém
21 | }ﬁa A::]zcte);zciité?i Binh chita chay bot ABC 1 loai binh chita chdy x4ch tay |  Cai 2
5 g st dung bot ABC d¢ dap tat cac dam chay do chat ran, chat
dinh ) NNV
: long va khi dot
Trang bi PCCC - Binh | Binh ciru hoa CO2 xach tay loai 4kg c6 tem kiém dinh
29 ciru hoa CO2 xach tay | Binh chita chay khi CO2 1a thiét bi phong chay chira chay cai 2
' loai 4kg co6 tem kiém | hiéu qua, phu hop d¢ dap tat cac dam chay loai B (chat long
dinh dé chay nhu xang, diu, son) va dam chay dién
23 Trang bi PCCC - Hop | HOp dung binh ctru hoa + K€ dung binh ctru hoa dugc phu cai 2
' dung binh ctru hda mot 16p son chong tinh dién dat Ti€u Chuan Viét Nam
Chan chién hong
24 Trang bi PCCC - Chan | Tinh nang: Dap tat ddm chay méi phat sinh Céi 2
' chién hong Chat liéu: Da Cotton
Kich thuéce: 1,8m x 1,8m
Chan soi thiy tinh:
25 Trang bi PCCC - Chan | Chan dap Itra soi thiy tinh chiu nhiét 1én dén 700 do C, <o Céi 2
' soi thiy tinh kich thudc da dang (Im x 1m den 3m x 3m), min va mém
mai, khong hai da nguoi, dé udn, @ st dung, tudi tho cao.
26 | 1o P ECCE © PN pan Bxit 2 mat KT120 cai 2
Tai y té so cp ctru loai B mi BSC-B bao gom cac cong cu
27 Trang bj PCCC - B so | va vat dung y t& can thiét dé cip ctru va xu 1y cac vét Bs 2

cltru

thuong, tri€u chimg co ban trong tinh hudng khan cap theo
Thong tu s6 19/2016/TT-BYT
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2.8

Trang bi PCCC -beén
pin

Dén pin + Nguodn sang:

Pén LED cong suit cao

Loai dén: LED.

Thoi gian sang lién tuc: 10h cao, 16,5h thap Tubi tho dén
(gid): 30000 + Pién ap dau vao (V): AC110V-240V
Ching nhan: CE, EMC, LVD, RoHS
Pham vi chiéu xa t6i da: 500m

cai

2.9

Dung cu bdo hd ca nhan

+ Chup tai chéng 6n (Trung Qudc) + Tap dé (Trung Qudc)
+ Kinh bao h¢ (Proguard/Malaysia) + Doi gang tay bao ho
lao dong + Hop khau trang chdng bui (Viét Nam)

goi

2.10

Dung cu cam tay, may
moéc cam tay

B¢ dung cu toolkit thyc hanh:

1. M&y mdc: + 01 May mai, + 01 may cha nham + 01 May
cua dia + 02 May khoan cam tay + 06 Sting ban keo

2. Cong cu dung cu: + 03 B kim cac loai + 03 Bo buia cac
loai + 03 B co 1€ cac loai + 03 B6 miii khoan cac loai + 03
B0 thudc cac loai + 03 B vit cac loai + 03 B dao cac loai
+ 03 B9 diia cac loai + 06 But thir dién + 01 May hat bui

goi

211

Nguyén vit liéu lam dy
an

Vit tu & Nguyén vét liéu: Day rat nhya; Bang dinh xop;
Bing dinh dién; Bang dinh gidy; Bang dinh trong; Giy rap;
Bo hop nhua; Bia carton; Fomex; Giéy X1 méng/tréng; Hop
dung nguyén liéu; Hop ngan kéo (T mini); RS nhya; Ta
dung linh kién 16n; G6 lam du 4n

Goi

2.12

May in 3D

Kich thudc in: 250 x 250 x 250 mm; Coéng ngh¢ in:
CoreXY:; Tdc d6 in: Te do dé xuit: 300 mm/s; Tdc dd tdi
da: 600 mm/s; Gia téc: D& xuat: 10.000 mm/s?, Téi da:
20.000 mnvs? ; Do 6n: Ché d¢ tiéu chuan: <46 dB, Ché do
yén tinh: <44 dB; Nhiét d6: Pau phun: Lén dén 320°C, Ban
nhiét: Lén dén 120°C; Pau phun: Puong kinh tiéu chuan:
0.4 mm (hd tro 0.2/0.6/0.8 mm); Thiét ké: Kim loai, c6 thé
tho rdi nhanh chong; Man hinh diéu khién: Cam tmg dién
dung 4.3 inch; Két ndi khong day: Ho trg Wi-Fi, ing dung
Anycubic APP cho diéu khién tir xa va giam sat thoi gian
thue; Chire nang thong minh: Phat hién 16i in (Spaghetti
detection), Phat hién hét filament, Khoi phuc in sau khi mat
dién, Giam sat video (480p), Chup anh time-lapse; Chat
liéu ho trg: PLA, PETG, TPU, ABS, ASA; Hoat dong siéu
ém 44dB — phu hop khong gian gido duc, van phong; Pau
in nhiét d6 cao 320°C — dé thao lap, chong tac nghén hi¢u
qud; Tinh nang in da mau sdc voi Hé théng cap soi thong
minh; Hb trg in da mau sac: Toi da 4 mau voi mot He thong
cap soi thong minh + t6i da 8 mau khi két ndi hai Hé thong
cap soi thong minh; Hé thong cap soi thong minh: Hé thong
quan 1y filament thong minh, tr dong chuyén dbi giita cac
cugn filament ma khong c?ln can thiép thi cong; Hé thong
lam méat: Quat lam mat hiéu sut cao dam bao chit luong
in 6n dinh

Cai

2.13

Nhuya in

Nhua PLA cac mau:

Thong s6 k¥ thuat: - Puong kinh: 1.75 mm - Nhiét d¢ in:
190 — 220 °C - Nhiét d6 ban in: 0 — 60 °C - Toc d¢ in: 40 —
100 mm/s - P6 bén kéo: ~50 — 70 MPa - D¢ gian dai khi
dut: 6 — 10% - Mo dun dan hoi: 3.5 — 4.0 Gpa

- b6 cting: Shore D ~83

- Nhiét d6 hoa mém (Tg): 55 — 65 °C

- Nhiét d¢ nong chay: 150 — 160 °C

Cudn

15

7
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- Nhiét d6 lam viéc an toan: < 60 °C

2.14

May khéc/cét laser

May khic Laser duogc thiét ké chuyén phuc vu cho céc du
4n tai truong hoc, dé st dung va an toan cho hoc sinh
Két hop laser diode (10W) va ludi dao, cho phép xur Iy hon
500 loai vat liéu nhu go, acrylic, da, vai, vinyl, gidy, kim
loai phu, thity tinh, gbm, da, v.v

« Do chinh x4c cao khi cat va khic: d6 chinh xéac chuyén
dong clia may cit co thé dat dén 0,01mm, diém laser nén
siéu min 0,08 * 0,08mm

* Banh xe va truc thép cong nghiép: hd trg hon 100.000 lan
trugt va c6 tudi tho dai hon gap 3 1an so véi banh xe nhya
« Laser t6t hon ting cuong hiéu ung cit va khic: Cong suét
clia may cat laser kép 10W cao hon may cit laser don cling
cong suat. Cit gb day dén 6mm ( trong diéu kién phong thi
nghiém)

« Nhiéu céch truyén dit lidu: c6 thé truyén dit liéu qua Wi-
Fi, cap USB, thé nh¢ TF dung lugng 16n (St dung ngoai
tuyén) va st dung may cit moi lic moi noi
« Khic duge trén cac vat liéu: bia carton, g5, tre, da, gach,
thép...

o Cit duoc trén cac vat liéu: bia carton, g0, tre, da...
» Tich hgp camera thong minh 16MP hd trg xem trude truc
tiép ving lam viéc, can chinh thiét ké chinh xac va trich
xuat  hinh  anh tr vAt thé dé  khdc
Tu dong léy nét bﬁng Al Ty dong do d6 day va loai vat
liéu, diéu chinh tiéu cy va thong sé xu ly phu hop.
* C6 thé st dung dién thoai dé cho may lam viéc tir xa
* Muc do an toan: Class 1 ( dat chimg nhén FDA)
Thlet ké kin voi ndp loc anh sang xanh, ty dong dung khi
mo nap, tich hop quat hut khoi va dng xa.

THIET BI VA HOC
LIEU THEO CHU DE
STEM

3.1

B¢ STEAM dung
chung cho cac khoi

3.11

B¢ hoc tap STEM Khoa
h()cq THCS - B§ diéu
khién - thu nhéan tin hiéu
sO

CoachLab IT+ 1a thiét bi chuyén dbi twong tu - sb da chuc
nang, két nbi voi may tinh qua cong USB. N6 cho phép: a)
thu thap s6 liéu bang cam bién va b) diéu khién cac dung
cu chip hanh, mé hinh hodc hé do tw dong.

Do phan giai: 12-bit

Tan s6 ldy mau ti da: 100 kHz

PAu vao cam bién: Hai dau vao tuong tu BT, hai dau vao
4-mm, hai dau vao s6 BT

Dau ra dung cu chip hanh: 04 diu ra 4-mm véi cic mirc
dién ap khac nhau

Két ndi may tinh: Cong USB

Nguon cap: Bo doi dién

Phan mém trén may: Coach 7 (Windows va MAC)
Bao gdm: B dbi dién, cap USB va hudng din sir dung.

3.1.2

Wilab (B chuyén doi
tin hi€u s0)

3.1.3

Cam bién nhiét d6

Cém bién nhiét do BTO05i dé do nhiét do trong thang nhiét
d6 thuong gap cua chat long (nude, dung dich axit nhe) va
khong khi. B phan cam ng 1a mot nhiét dién trd NTC dat

8




STT | Danh muc hang héa Céu hinh, tinh ning k¥ thuit })q’n vi | Khoi
tinh lwgng
trong 6ng thép khong gi. Nhiét dién tré nay 1a mot bién tro
c6 gia tri dién tré giam phi tuyén khi nhiét do tang.
Pham vi: -40°C...150°C
Do chinh xac: 0.5°C
Cam bién Oxi BT59i do nong d¢ oxi trong khi quyén. Pham
vi do rong cho phép str dung né trong nghién ctru hd hap
314 Cam bién do ndng d6 | ctia con ngudi va té bao. Bb 5
"7 | khi Oxi trong khéng khi | Pham vi: 0...100%. i
D6 phan giai (12 bit): 0.03%.
Tuodi tho: 5 nim & ngoai troi.
3.15 | Cam bién dién thé B 5
Cam bién ap suat BT66i dugc thiét ké dé do ap suat khi
tuyét ddi. N6 ¢o hai pham vi do, co thé duoc chon béng
cong tic ndm & bén canh hop cam bién, pham vi 0 .. 700
kPa va pham vi 0 .. 130 kPa.
3.1.6 | Cam bién do ap suét khi A'Ap su?it du(;c dq thc”)r}g qua I}l(f)tkcéng ap ﬁuét nam l?ér‘l car}h Bo 5
cong tac. Cong ap suat c6 mot dau ren nho dugce goi 1a khoa
Luer. Vi mot nira vong quay nhe nhang, ban ¢ thé gin
dng nhua hodc van bang dau ndi Luer-lock. Ban ciing ¢
thé gan 6ng tiém nhya 20 ml di kém véi cam bién tryc tiép
vao cong nay.
Cam bién pH BT61i dung trong cac hé thong do pH, cho
phép xac dinh muc do axit/pH. Cam bién bao gébm bo
khuéch dai pH va dién cyc pH. Dién cyc pH khong dugce
3.1.7 | Cim bién pH (rrllérrllgg cip cung voi cam bién pH ma phai dugc trang bi Bo 5
Pham vi: 0...14 pH
Do phan giai (12 bit): 0.005 pH
Nhiét do hoat dong: 5-80°C.
318 9ém bién do cudng do Bo 5
am thanh
3.1.9 | Cam bién do d6 am Bo 5
3.1.10 | Cam bién do ap suat khi Bo 5
Cam bién luc BT42i dé do luc day va kéo. Thiét bi sir dung
cong ngh¢ do d cang; co hai thang do (chuyén thang do
1k bang cong tic). .
3.1.11 | Cam bién luc Pham vi: -5 ... 5 N, -50 ... 50 N Bo 5
Do phan giai (12 bit): 0.003 N, 0.03 N
Do chinh xac: £0.01 N, £0.05 N
Cap cam bién BT - IEEE1394 (dai 1.5 m) dugc sir dung cho
U Ap A cac cam bién BT véi chot cam chuan IEEE1394. o
3.1.12 | Cdp ket noi Céc cap cam bién nay duoc trang bi riéng (BTsc_1) hodc Bo 10
theo g6i 04 cai (BTsc_4)
B STEAM cac mon
3.2 | khoa hgc theo ctrinh
2018
Thiét bi, dung cuy, vat tu
3.2.1 | tiéu hao chi d& Nong Bo 5
chay, dong dac - Lop 10
Thiét bi, dung cy, vét tu
3.2.2 | tiu hao chu d& Can Bo 5

bang hoa hoc - Lop 10
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3.2.3

Thiét bi, dung‘cu, vat tu
tiéu hao chil @€ Lén men
ruou - Lop 10

3.24

Thiét bi, dung‘cu, vat tu
tiéu hao chu dé Nhiét do
s6i - Lop 10

3.2.5

Thiét bi, dung cu, vat tu
tiu hao chi d& Anh
hudng ciia ndng d6 dén
tbc do phan tmg - Lép
10

3.2.6

Thiét bi, dung cy, vat tu
tiu hao chu d¢ Dinh
luat Béi-Lo-Ma-Ri-Ot -
Lép 10

3.2.7

Thiét bi, dung cy, vat tu
ti€éu hao chu dé Wilab
nghe 1oi ban - Lép 10

3.2.8

Thiét bi, dung cy, vat tu
tiéu hao cha dé Tich -
Xatudién - Lop 11

3.2.9

Thiét bi, dung‘cu, vat tu
tiéu hao chu d¢ Axit hay
Bazo - Lop 11

3.2.10

Thiét bi, dung cu, vat tu
tiéu hao chu dé Cam ung
dién tir - Lop 11

3.2.11

Thiét bi, dung cu, vat tu
tiéu hao chu dé Ho hap
cua hat ndy mam - Lop
11

3.2.12

Thiét bi, dung cuy, vat tu
tiéu hao chu dé Cac yéu
td anh huong toi hoat
tinh Enzim - Lop 11

3.2.13

Thiét bi, dung cuy, vat tu
tiéu hao chu dé Po nhip
tim-Lop 11

3.2.14

Thiét bi, dung‘cu, vat tu
tiéu hao chu dé Song am
-Lop 12

3.2.15

Thiét bi, dung cy, vat tu
tiéu hao chu dé H¢ thong
thang ndng 6 t6 - Lop 12

3.2.16

Thiét bi, dung cy, vat tu
tiéu ‘hao chu de Toc do
truyén &m - Lép 12

3.2.17

Thiét bi, dung cuy, vat tu
tiéu hao chii & Hé thong
chiéu sang tu dong -
Lép 12

3.2.18

Thiét bi, dung cu, vat tu
tiéu hgo chu dé Dao
dong tat dan - Lop 12

10
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Thiét bi, dung cy, vat tu
3.2.19 | tiéu hao chu d& Hé thong Bo 5
chéng trom - Lop 12
Hoat don ido duc 2
3222 | P10 - © Quyén 5
Hoat don 140 duc 2
32.23 | oTem 11 £ & Quyén 5
Hoat don ido duc 2
32.24 | 7o £ 8 Quyén 5
ROBOTIC/AI va tw
3.3 A .
dong hoa
B6 hoc tap STEM Micro: bit ing dung thuc té 1a giai phap
hoc tép toan dién danh cho nguoi méi bét dau va nguoi da
¢6 kién thirc vé 1ap trinh micro: bit. B san pham dugc thiét
ké v6i cac bai hoc va mé hinh tir don gian dén phirc tap,
giup hoc sinh nhanh chéng lam quen véi 1ap trinh Micro:
bit, tu duy lap trinh, thuat toan, tu duy logic va ki ning ché
tao, sang tao mé hinh. BY hoc tap sé& c6 20 bai hoc nhu: tao
thé tén, bo dém nguoc thoi gian, may tron, két sét, xe tai
ROBOTICS giao hang, ctra ty dong, bang tai, canh tay robot... ing voi
WORKSHOP 3 i:hu d? IOT}.ung dung thuc Ate gom: nh:a th’ong mlnh; giao
COMPATIBLE WITH thoqg van tal,.rolzgt va tu’ dong hga. Tu do’mang defl tra} A
3.3.1 micro: bit n{ghlf_:rq 71.100 ChA (101A VO'I‘Ahal’lh, khcAn g(,n‘ su sang tao va k{m Bo 7
B¢ Lap Trinh micro: bit g:?g giai quyet van dé trong moi truong cong nghé hién
Mg Rong Théng sb chi tiét:
+ Cac miéng ghép sang tao dugc sir dung dé ché tao, lap
ghép cac mo hinh: 240
+ Hop diéu khién Micro: bit: 1
+Cap Usb - type C: 1
+Pong co momen xoan 50x: 1
+ Cam bién siéu am: 1
+ Pong co servo (banh ring kim loai): 1
+ Pin lithium 18650 mAh: 2
Sa ban mo6 phong do thi thong minh 1a moi truong thuc
hanh tryc quan cho cac hoat dong STEM, Al va Robotics.
Vi hé théng giao thong va cac khu chirc nang nhu bai 46
xe, tram xe buyt, bénh vién.. ., hoc sinh c6 thé xay dung cac
kich ban r;hu diéu phéi giao thong, tuén tra, ctru hd va xir
\ N ~ .. | Iy tinh huong...
3.3.2 fhaéggnm?:hphong do thi Thiét bi gitp hoc sinh lap trinh robot di chuyén tranh Bo 2
chudng ngai vat va ra quyét dinh theo bdi canh, dong thoi
phat trién tu duy logic va ky nang giai quyét van d& trong
mdi truong thuc té.
Thong s ki thuét:
Chat liéu: Mang san PP (Polypropylene) c6 16p dé dan
Kich thude: 120 x 200 cm.
Sa ban m6 phong nong trai thong minh la méi trudong thuc
hanh STEM, Al va Robotics trong bbi canh noéng nghiép
333 Sa ban mé phong ndng | hién dai. Vi cac khu vie nhu rudng trong, vudn ciy va hé Bs 2

trai thong minh

thong duong di chuyén khép kin, hoc sinh c6 thé xay dung
cac kich ban cham soc, thu hoach, gidm sat va van chuyén
ndng san.

11
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Thong qua viéc lap trinh robot di chuyén theo 19 trinh va
thuc hién nhi€ém vu, hoc sinh phat trlen tu duy logic, kha
nang ty dong hoa va ky nang giai quyét van de.

Thong so ki thuét:

Chat liéu: Mang san PP (Polypropylene) c6 16p dé dan
Kich thudc: 140 x 300 cm.

3.34

SENSOR EXPANSION
PACK G6i b6 sung cam
bien

B6 hoc tap STEM Micro: bit cam bién mo rong cung cap
cac cam bién, cam bién Al va mot s6 linh kién khac dé két
hop véi "B6 hoc tap STEM Micro: bit tmg dung thuc t&" dé
tao ra cac bai hoc STEM robotics Al 14 bai hoc di kém
nhu: robot do line chinh xdc cao, may theo doi, ing dung
cam bién lyc, nhan dién mau sic va diéu khién... ing véi 4
chi dé chinh: cong cu dung cu, tro choi tuong tac, du an
thong minh, thiét bi tw dong hoa.

Thong sb chi tiét:

+ Cac miéng ghép sang tao dugc sir dung dé ché tao, lap
ghép cac md hinh: 28

+ Cam bién mau phan biét dugc nhiéu mau sic khac nhau:
1

+ Cam bién lyc nhan/xoay: 1

+ Cam bién hong ngoai c6 tiry chinh: 2

+ Dén LED RGB nhiéu mau: 1

3.35

SMART Al LENS KIT
Go6i bo sung Tri Tué
Nhéan Tao Al

Bo hoc tap STEM Micro: bit Smart Al lens sir dung ong
kinh goc siéu rong 90 do, co thé cung luc nhan dién 41 thé
1énh. Tir 6 cho phép ngudi ding co thé thyc hién nhléu
nhiém da dang va phirc tap hon. 20 bai hoc theo chu dé gin
lién vo1 doi song hang ngay mang dén hanh trinh kham pha
Al gan giii va sinh dong. Khong chi tao ra nhiing trai
nghiém thyc hanh tha vi, chuong trinh con cung cap hé
thdng kién thirc nén tang va tiéu chuan vé tri tué nhén tao.
Noi dung duoc thiét ké theo 16 trinh tir co ban dén ning cao,
gilip ngudi hoc timg bude lam chu cong nghé va ung dung
Al mot cach dé dang, hidu qua va thuc tién.
Thong tin chi tiét:

+Cép RJ11: 1

+ Cap chuyén doi RJ11 sang dupont: 1

+ Ong kinh Al 1

+ Bong do: 1

+ Bong xanh: 1

+ Thé: 41

3.3.6

B& Robot co khi, 1ap
trinh thong minh  kem
chu dé hoc tap

B Robot co khi, 1ap trinh thong minh 1a giai phép hoc tép
tich hop toan dién, gitip hoc sinh trung hoc co s¢ va trung
hoc pho thong phat trién cac ky ning tu duy phan bién, giai
quyét van dé, tu duy thudt toan va nang lyc cong ngh¢ théng
qua hoat dong thiét ké - 13p rap - 1ap trinh robot théng minh.
Hé théng duogc thiét ké phu hop voi cac chuén gido duc
STEM hién dai, c6 thé tich hop vao chuong trinh giang day
mon Tin hoc, Cong nghé, Vat 1y hodc cac hoat ddng ngoai
khoa, CLB Robotics va thi dau robot.

+ Robot Brain: B diéu khlén trung tdm c6 man hinh mau
4.257, 46 phan giai cao; 21 cong thong minh cho dong co
va cam bién; 8 cdng thiét bi 3 chan truyén thdng; két ndi
USB va radio.

12
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+Smart Motors : Dong co thong minh tich hop cam blén
quay (optical shaft encoder), phan hdi thoi gian thuc vé te
d6, md-men xoan, va vi tri; diéu khién PID tu dong

+Pin Li-Ion 1100 mAh, sac nhanh, tich hgp vi diéu khién
theo ddi dién ap, dong dién va nhiét do. +Bo dicu khién cam
tay c6 man hinh LCD, can diéu khién (joystick), cac nut 1ap
trinh dugc, két ndi khong day qua Bluetooth.

+Khung co khi: Gom thanh nhém dinh hinh, don bay, banh
ring, truc, banh xe, khop nbi, buléng b¢ vit. .. cho phép lap
duoc nhiéu mo hinh robot khac nhau. +Bo cam bién : Cam
bién cham (bump switch) Cam bién quan tinh (Inertial
Sensor - do gia tc, goc nghiéng, dinh huéng) Cam bién
khoang cach (Optical/Ultrasonic)

+Cap va phu kién :Cap thong minh , cap diéu khién, cong
cu lap rap (vit, co 18...), bo sac pin.

+Phan mém 18p trinh hd tro lap trinh dang kéo — tha (block-
based), Python hodc C++. Tuong thich
Windows/macOS/Chromebook.

Chu d& 1: Lap trinh diéu khién va tu duy thuat toan
Chu d& 2: Co hoc, cam bién va diéu khién phan hoi
Chu dé 3: M6 hinh hoa, do luong va thuat toan

Chu d¢ 4: Thiét ké ky thuat va tGng dung co khi
Chu d 5: K§ ning mém — Giao tiép khoa hoc va hop tac
nhom

3.3.7

Khung sa ban thyc
hanh/ thi ’dﬁu ~ Robot
kém bo cham diém

B¢ khung san thi dau la h¢ thong thanh san thi dau tiéu
chuan, thiét ké két ndi nhanh (snap-together). Bo bao gom
day du céu phan: 16 T Connectors (Khdp ndi chir T), 8
Corner Connectors (Khép ndi goc) , 4 Side Extrusions
(thanh vién bén), 4 Center Extrusions (thanh vién trung
tam), 4 Left Extrusions (thanh vién trai), 8 Vertical Center
Extrusions (thanh vién trung tim dung), 4 Vertical Corner
Extrusions (thanh vién goc dung), 12 GPS Code Extrusions
(thanh vién ma GPS ), 8 Side Panels (tdm vién bén ), 4
Center Panels (tim vién trung tdm), 2 Straps (day dai ¢
dinh), 2 Field Cases (tui dung khung san), 2 Field Tile
Cases ( ti dung tim san). Cac thanh rao tich hop ma GPS
hd tro dinh vi robot. Khi thdo roi, toan bd rao vién duoc ct
gon trong 2 thung chuyén dung, thudn tién van chuyén va
bao quan.

3.3.8

Tham san chéng tinh
dién (36 b9).

Tham san chong tinh dién VEX V5 dung cho thi dau Cac
tam c6 kich thude 2' x 2' (khoang 60cm x 60cm) ¢ thé ghép
ndi v&i nhau, duoc dung dé tao nén san thi ddu VEX V5.
Céc tim nay c6 kha ning chdng phong dién tinh dién
(ESD). Can 36 tam dé lap diy mot san tiéu chuan VRC.

3.3.9

B6 phan tir trén san thi
ddu chinh thic cho
Robot co khi, 14p trinh
thong minh, mua giai
2025-2026

B0 phan tir trén san thi dau chinh thic cho Robot co khi,
lap trinh thong minh, mua giai 2025-2026; La bo linh kién
va phu kién chinh thic do phat hanh cho mua giai 2025—
2026. B kit bao gdbm ddy du cac vat phim thi ddu, ciu kién
mo phong san choi va dung cu lién quan, dugc san xuét
theo dung quy chuan qudc té. Pay 1a bo thiét bi can thiét dé
lap dat san tap luyén, mo phong chinh xdc mdi truong thi
dau, hd tro hoc sinh — sinh vién thiét k&, 1ap trinh va kiém
chung chién thuat robot trude khi tham gia cac giai déu
chinh thirc.
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STT | Danh muc hang héa Céu hinh, tinh ning k¥ thuit })q’n vi | Khoi
tinh lwgng
Tai khoan VEX VR (Virtual Robotics): La nén tang 1ap
trinh va mo phong robot truc tuyén ciia VEX Robotics, cho
phép hoc sinh va gido vién thuc hanh thiét ké — diéu khién
robot ngay trén méi trudng do, khong can phan ctng thuc
.. , \ té. Tai khoan VEX VR ho tro nhiéu "Ngon ngii: Blocks,
3.3.10 | Tai khoan Robot a0 Switch, Python (trén trinh duyét) & v TK 1
Sa ban hoc tap: Hon 20 sa ban véi dd hoa h?ip dan, tich hop
Al va Khoa hoc Dir liéu
Cudc thi: Cac san choi md phong céac cude thi VEX (GO,
1Q, V5)
y |PAO TAO VAN
HANH
| Van chuyén & lap dat | - Hung dan kiém ke thiét bi theo danh myc - Lap datding | .. 1
thict bi so d6 phong lab Két n6i phan mém — phan cling
Tai khoan truy cap bo
2 | gido 4n chi tiét, tap huan | B gido an chi tiét, tap huan chuyén sau Goi 1
chuyén sau
Go6i chuong trinh dao o . i . .
3 tao, hoat dong trai HO?} d()Ang,t.ral rrlg}.nem Chuong trinh STEM Al& Robotics, Goi 1
S ; Thiét ke véi may in 3D, CNC, VR...
nghiém
4 | Huong dn ky thudt, s | S dung mdy in 3D, robot I3p trinh, vi dicu khién Goi 1
dung thiét bi (Arduino), laptop, bang tuong tac, cam bién...
5 Bong hanh va ho tro sau 2 nam, online + onsite Goi 1

dao tao
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