Phin 2. YEU CAU VE KY THUAT
Chuwong V. YEU CAU VE KY THUAT
1.1. Giéi thiéu chung vé dw 4an/du toAn mua sim, géi thau
- Chu déau tu: Cong ty TNHH - Tong cong ty Tham do Khai thac Dau khi (PVEP).
- Pia diém chu dau tu: Tang 27, Toa nha CharmVit, 117 Tran Duy Hung, Trung Hoa, Thanh phd Ha Noi.

- Tén du toan mua sam: Cung cap, lip dat phong hoc STEM Truong THCS Lwong Khanh Thién, phuong Phu Lién, Thanh phé Hai
Phong va Trudng THPT T Ky, xa Tir Ky, Thanh phd Hai Phong.

- Tén goi thau: Cung cap, lip dat phong hoc STEM Truong THCS Lwong Khanh Thién, phudng Phu Lién, Thanh phd Hai Phong va
Truong THPT T Ky, xa T Ky, Thanh phd Hai Phong.

- Noi dung va thong tin chinh ctia g6i thau di duoc phé duyét trong K& hoach LCNT:

+ Gia goi thau: 7.292.147.500 VND.
+ Ngudn von: Chi phi quan 1y doanh nghiép ctia PVEP nam 2025.
+ Pia diém thyc hién goi thau: Truong THCS Luong Khanh Thién, phudng Phu Lién, Thanh phd Hai Phong va Truong THPT Ta Ky, xa T

Ky, Thanh ph6 Hai Phong.
+ Hinh thitc LCNT: Chao hang canh tranh thong thuong qua mang.
+ Phuong thuc LCNT: Mét giai doan mat tii ho so.
+ Thoi gian bat dau t6 chie LCNT: Quy I1V/2025.
+ Hinh thirc hop dong: Hop ddng Pon gia cb dinh.
+ Thoi gian thuc hién hop dong: 20 ngay.

1.2. Yéu ciu vé ky thuat.

a) Yéu cau vé kj thudt chung:

+ Hang hoa cung cdp phai méi 100% nguyén dai nguyén kién, san xuét tir nim 2024 tr¢ lai ddy va chua qua sir dung, phi hop véi didu



kién dia Iy Mién Bic Viét Nam, khong gy anh huong xdu dén méi truong, c6 do bén vimng cao, dé dang bao quan, thao tac, sir dung va sira
chira thay the khi can thiét. Hang hod nguyén dai nguyén kién tir nha san xuat khong 1ap rap thém linh phu kién;

+ Hang hoa dé xuat khi chao thau phai day du phu kién, dam bao cac yéu cau dong bg san pham theo ti€u chuan ctia nha san xuat/cong
bo ctia nha san xuat;

+ Hang héa chao thau phai giri kém Catalogue, tai liéu k¥ thudt ctia nha san xudt, tai liéu k¥ thuat nham chimg minh hang hoéa dy thau
dap ung yéu cau ky thuat néu tai E-HSMT va tai liéu huéng dan str dung. Cac tai lidu trén néu viét bang tiéng nudc ngoai phai kém theo ban
dich sang tiéng Viét. Nha thau phai chiu trach nhiém vé tinh chinh xac ctia ban dich nay. Truong hop céc tai liéu nha thau cung cép khong
day dii thong s6 ki thuat theo yéu cau thi Chu dau tu ¢6 thé yéu cau nha thau phai ¢ xac nhan théng sb k¥ thuat cta nha san xuat (hing san
xudt) dé chimg minh.

+ Hang hoa phai dam bao tinh h(yp 1€, co nguon gdc xudt x{r rd rang, hop phap Nha thau phai néu rd xuat x{r ctia hang hoa, ky ma hiéu,
nhin mac ctia timg loai hang hoa du thau va c6 day du ching tir chimg minh ngudn gdc xuat xtr cia hang héa néu tai E-CDNT;

b) Yéu cau vé kj thudt cu thé nhw tinh néng, théng sé kj thudt, cdc ban vé, catalogue, cdc thong sé bdo hanh... dwoc néu cho timg loai hang
hoa. Khi néu yéu cau, cac thong so ky thudt co thé dwoc mo ta duoi hinh thirc bang biéu. Muc dich cua phan Thong so ky thut la xac dinh cac
dac tinh ky thudt cua hang hoa va dich vu lién quan theo yéu cau cua goi thau.

Hang héa, dich vu lién quan phdi tudn thii cdc thong sé ky thudt va tiéu chudn sau day:

A.  TRUONG THCS LUONG KHANH THIEN, PHUONG PHU LIEN, THANH PHO HAI PHONG

T Ten hang hoéa dich vy Thong s6 k¥ thuit va cc tiéu chuin

I | HANG MUC KHAO SAT, LAP PHUONG AN

Khao sat cdu trac, tinh trang phong hoc, do dac dién tich, kiém tra hé théng dién, anh sang, mang

1 Khéo sat hién trang phong hoc internet.

2 | Khao sat nhu cau st dung Khao sat nhu cau str dung tir ban giam hiéu, gido vién vé muc tiéu, yéu cau cho phong Lab STEM .

3 Lap béo cdo khao sat tng hop Trinh bay két qua khao sat, dé xudt phuong 4n cai tao/dau tw, chuyén giao giai phap, thiét bi.

II | HANG MUC TU VAN, THIET KE




Thiét ké phdi canh 3D noi that

B tri ban ghé, ta thiét bi, bang tuong tac, cac khu vuc hoat dong cia hoc sinh,dam bao cong nang
phong STEM

Téng hop ban v& k¥ thuét va hd
so trinh duyét

H6 so in mau, déng ddu, ban v& CAD, file PDF, khéi lugng béc tach so bo.

I

HANG MUC CA[ TAO, N(;)I r!‘H,&T )
(Danh muc thay doi theo thiét ké sau qua trinh khao sdt thuc té)

Cai tao

1.1

H¢ thong dién va chi€u sang

a/ HE théng dién:

Tu dién tong 8 module &m tuong, automat 1 pha 25A, 20A, 16A; attomat 2 pha 40 A; cong tic 3 cho
deén + dé; 6 cam dién + dé 4m; 6 cAm treo tran tu rGt dai 10m; DAy ngudn 2x6mm-+1x4mm, diy dién
cho toan by hé thong

b/ Hé thong chiéu séng:

DBén chiéu sang, dén trang tri cac loai, day dién.. .déng bo.

1.2

Hé thdng thong gio, didu hoa &
quat

-a/ H¢ thong diéu hoa:

-May lanh am tran: SO luong 2 bg, cong suat 36000BTU;

- Ong dong chiéu day t6i thiéu theo quy dinh cta nha san xuit do nha thau chao (mét dai)
-Phu kién treo gian lanh

- Ong nudc

- Day dién diéu khién va day dién cp ngudn Cadivi/Tran Pha

-CB dién

-Gia do gian nong

- Nhan cong lap dit

b/ H¢ thf)ng quat:
- Quat tran.
- Quat thong gid

1.3

Goi san gd bao gém lap dat

Do day: 8/12mm
Kich thude: 165x1215x8/12mm

1.4

Stra chira va hoan thién khac

Xu ly tuong, lap rém, sta ctra




Goi cai tao va thi cong tran theo

+ Thi cong, cai tao trin

1.5 thiét ké + Thi c6ng tran tiéu 4m (theo thiét ké):Kich thudc 600x600, canh vudng
2 | Noi thit
- Kich thuéc bang: toi thiéu 1200x2400mm  hodc  theo  thiét k& phong.
) - Khung nhc}m TH28 kiéu dang thanh lich, ma anot mau ghi nhat

2.1 Bang viét - Bé mat bang: Trang khong dong ké / dong ké mo 5x5cm/ dong ké mo 2x2em.
- Chat liéu: Mat bang thép phu son, khung nhém chac chan, 4 dau bit nhya tham my va an toan khi sir
dung

2.2 Ban gido vién GO MDF c6t xanh khang am pht mit melamine TC E1, gb day tdi thiéu 17mm.
Ghé c6 phan dém ngdi mit boc vai ludi thoang mat. Phan tua lung thiét ké hoi cong vé phia sau .
- Khung tay ghé nhya cach diéu hinh vom cung khoe khodn, tinh té. Thiét ké dva trén sy can béng luc
gitp thu gian tay thoai mai, ty nhién.

L s - Bat ghé c6 cum 10 xo nga tao cam giac thoai mai khi sir dung

2.3 Ghé gido vién . A i A, . L, , R £ R
- Cum chén ghe duoc thiét ké sur dung bd piston khi nén c6 thé di€u chinh duoc do cao thap. Chan
ghé thiét ke hinh ngdi sao 5 canh.
- Dudi chén ghé c6 banh xe, c¢6 thé di chuyén. Kich thudc: + Chan nhya: 560 x 570 x 985-1110 (Rong
x Sau x Cao)mm
Chat liéu: Mit ban gd ty nhién cao su ghép phu melamine. Tu gam ban G6 MDF ¢t xanh chdng 4m

2.4 | Ban hoc sinh da ning phti mit melamine, gd day 17mm. C6 ngin kéo dé d6 2 mit.
KT:1.8x1x0.75m (WxDxH)

z . Chét liéu: Sit tim day tb1 thiéu 1,2mm, son tinh dién mau den.

2.5 | Ghe hoc sinh Kich thudc: Chiéu cao 45 cm, mat ghé: 30%x30 cm.

2.6 | Ban thiét bj k¥ thuat G6 MDF cbt xanh khang 4m phu mat melamine TC E1, gb day tdi thiéu 17mm.

2.7 | Giatreo dung cu GO MDF cbt xanh khang 4m pht mat melamine TC E1, gb day tdi thiéu 17mm.

2.8 | Ké dyng do trung tim GO MDF c6t xanh khang am pht mit melamine-TC E1, gb day tdi thiéu 17mm.

2.9 | beénled am tu, ké Thanh nhom dinh hinh, bao gdm hé dén Led, ngudn di theo dong bo theo nha san xuat.




Ban dé may gia cong chuyén

2.10 dung GO MDF c6t xanh khang am pht mit melamine TC E1, gb day tdi thiéu 17mm.
2.11 | Tuding G6 MDF cbt xanh khang 4m pht mat melamine TC E1, gb day tdi thiéu 17mm.
2.12 | Ban hoc sinh lién tuong G6 MDF c6t xanh khang am pht mit melamine TC E1, gb day tdi thiéu 17mm.
H¢ chit: STEM INNOVATION PETROVIETNAM
2.13 | H¢ chit, logo nhan dién Logo truong, Logo nha tai trg
2.14 | Goi trang tri phong lab Tranh anh, bang huéng dan an toan, ndi quy, cay xanh
2.15 | Goi vé sinh cong nghicp Tong vé€ sinh cho 1 phong lab trude khi dua vao st dung
IV | THIET BI PHONG STEM
1 | Thiét bi chung
THONG SO MAN HINH HIEN THI:
Kich thudc man hinh: T61 thiéu 86”
- B phén giai: Toi thi€u 4K (3840 x 2160)
- Khu vyc hién thi: 1428.48 (H) x 803.52 (V)mm )
- Loai panel: IPS; Loai dén nén: LED nén truc ti€ép (DLED); Cong nghé chong choéi: 25% haze
- B tuong phan tinh: 3000:1
- B§ sang: 450 nits
- D6 chinh xac mau: AE<1 )
11 - Thi sai: 0, man hinh cuong luc 46 cung 9H, d6 day t61 da 3mm

Man hinh tuong tac 86 inch

- Tudi tho dén nén: > 60,000 gid

Chung nhan chat lwong: Ching nhan chim séc mat: Ching nhdn anh sang xanh thap cia TUV;
Chung nhan khéng nhip nhay cia TUV, chimg chi Energy star

HE THONG TUONG TAC:

- Cong nghé cam tng: Hong ngoai da diém

- S6 diém cham: 1én t6i 40 diém (tuy hé diéu hanh)

- Thoi gian phan hdi: < 5ms

- b6 chinh x4c diém cham: £1.5mm

- Hb trg viéc ghi va x6a dong thoi ciia nhidu ngudi ding




- Chu thich truc tiép: HS trg viét trong giao dién hé thong ma khong can mé ché do chi thich

Loa Skywave 2.2, cong suét thue: 2x8W + 2x18W; Miic ap suét Am thanh: 88dB (IW, 1m)

Hé diéu hanh tich hop: Android 14.0 Google EDLA (SoC: 8nm, CPU: A72 x 4+A53 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 ndi: 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 INx 1, AUDIO INx 1; VGA INx 1;

RS232 x 1; RJ45 IN x 1, TF Card Port x 1

Ngo 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/a/ax, 2.4GHz/5GHz

Ngudn dién: AC100-240V 50/60Hz

- Phu kién di kém: But tuong tac x2, Piéu khién tirxa x 1, Cap nguén x1, Cap HDMI x1

Khung treo man hinh cb dinh

Cic chire ning va phin mém di kém man hinh:

Phan mém hoc tap twong tac dong bd thuong hiéu man hinh:

Giai phap LMS (Hé thong quan 1y hoc tap): H) tro két ndi Google Classroom va nhap thong tin 16p,
danh sach hoc sinh; hd trg soan thao Al bai giang tu dong chi can tiéu d¢; cung cap hon 100 thi
nghiém mo phong ma gido vién c6 thé duyét, 1am thir va danh dau cac mo phong can trinh chiéu trén
16p bao gdm vt 1y, hoa hoc, toan hoc, thién vin hoc, sinh hoc va cac mén hoc khac cho cac khdi tiéu
hoc, trung hoc co s0, trung hoc phd thong; cung cép cac dang bai tdp twong tac nhu: phan loai, ghép
cap, dién vao chd tréng, kéo tha, ... hd tro trinh bay va twong tic trong 16p hoc. 6. Cung cap quyén
truy cap nén tang dam may: Hd trg truy cap Google Drive va Onedrive.

Hb tro da ngdn ngi

Phan mém chia sé khong day dong bdé man hinh; phdn mém quan 1y tap trung thiét bi dong b thuong
hiéu man hinh

Bio hanh: theo tiéu chuén nha san xut

1.2

May tinh mini OPS PC cho man
hinh tuong tac

CPU: Thé hé 13 Intel Core i7-13620H (Core: 10, Threads: 16, Frequency: 2.4Ghz, max frequency:
4.9Ghz, TDP: 45W, Cache: 24MB) hoac tuong duong.

Memory: DDR4 16G

Hard Drive: SSD256GB

Graphics: Intel Iris Xe Graphics

OPS interface: 80 pin

Cong két nbi:

4xUSB3.0; 1xUSB Type-C; 1xMIC in, 1xLine Out, 1xRJ45, 1xHDMI 2.0, 1xDP, 1xHDD LED,




1xPower LED, 2x2.4G/5G Dual frequency antenna (optional), 1xPower button, 1xOS reset
Operating System: Windows 11 Pro

DPam béo cac hé thdng phai hoat dong dong b, tuong thich v6i nhau. Gom:
1. Loa kém micro hop triee tuyén: (S6 lwong 3 cai)

S6 lwong micro: 8

Pham vi thu 4m: Tt nhat: 4 m (13.1 ft), T5i da: 8 m (26.2 ft)

Dai tan micro 100 — 10 kHz

Cong suét loa (t6i da) 5W

Miic ap sudt 4m thanh 82 dB @ 1m

Déi tan loa 100 Hz — 20 kHz

Loai bo nhiéu AL: C6

Full Duplex: Cé

Tu dong diéu chinh 4m lugng: Co

Loai bo tiéng vang ty dong: Co

Két ndi USB-C x1, RJ45 (PoE vo) x1, RJ45 (PoE ra)x1,

DC vao 54V / 0.925A

Phim nhanh T4t/Bat micro, Tang/giam am lugng, Tra 101, Két thuc cudc goi
Peén LED bao hiéu: Co

Kich thudc: 122 mm (duong kinh) x 65 mm (cao)

Trong luong 472 g

Phu kién di kém: Gia dé ban, Cap USB-C to USB-A 3mx1, day nguén
Chimg nhan phong hop: Pugc chiing nhan bdi Microsoft Teams Rooms

- Bdo hanh: 24 thang

2. Camera truc tuyén (S6 lwgng: 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

Piu ra video (USB 3.0): H.264/MJEPG 1én t&i 2160p@30£ps

Dau ra video (USB 2.0): H.264/MJEPG 1én t&i 1080p@30£ps

Dau ra video (HDMI): H.264/MJEPG lén t6i 2160p@30fps

Dau ra video (IP): H.264/MJEPG lén toi 2160p@30fps (ludng thir nhit); H.264/MJEPG 1én t&i
720p@30£ps (ludng thir hai)

Zoom: 12x Zoom quang hoc, 3X Zoom sb

Goc nhin (FOV): DFOV 90°/ HFOV 80°/ VFOV 49.2°

Hé théng hop hoi nghi truc tuyén




Tiéu cy 6ng kinh: 4.8mm ~ 57.8mm

Khau d6 éng kinh: F1.8 ~ F3.6

Pan & Tilt diéu khién bang dong co: Pan: £170°, Tilt: £90°

S6 lwong cai dat trude: 10 qua diéu khién hong ngoai, 128 qua RS232

Lat hinh anh va phan chiéu hinh anh: C6

Camera Panoramic

Cam bién hinh anh: 8MP, Cam bién Sony

Nip che riéng tu dién tir: Co

Dén LED hién thi: C6

Goéc nhin: DFOV 120°

Xoay thu cong: +-10°

Thong sb khac

Tinh ning AI: Ty dong ldy khung hinh, Theo ddi dién gia, Theo ddi nguoi thuyét trinh
Céng I/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

Phu kién: Cap USB C-A (2m) x1, Ngudn, Diéu khién, Kit lap dat, Sach hudéng dan sir dung
Kich thudc: 181 x 151.5 x 178.4mm

Kich thudc dong goi: 295 x 245 x 243mm

Trong lugng tinh: 2.3 kg; Trong luong tong: 3.95 kg

- Béo hanh: 24 thang

1.4

Hé thong am thanh phong STEM

1. Micro khong day cai ve d0: (S6 lwong: 1 cai)

Micro khéng day bluetooth

Cong tic nguon, tang glam am lugng va bat tat tleng

Giao dién sac: Type C; HO tro sac tir tinh

Bén LED khac nhau béo céc trang thai khac nhau bao gom: Dang ghép nbi loa; Da ghép ndi (loa hoic
b thu &m thanh); Trang thai tat tiéng; Dang sac; Trang thai sac day

Chtre nang két ndi: Str dung ma hoa hong ngoai dé két ndi nham tranh két ndi véi cac loa khac trong
16p . Viéc khép ma véi loa giang day c6 thé duge hoan thanh nhanh chéng trong vong 5 gidy ma
khong can thao tac rudm ra. ‘

Thoi luong pin >5 gid. Khi sac ddy, c6 thé dap tmg viéc day tan sudt cao cho 7 16p trong mot ngay (45
phiit/mét 16p). Sac trong 10 phut c6 thé dap tng thoi gian day cua mét 16p (45). phut/lop)

Trong mo6i truong mo va khong bi nhidu, khoang cach truyén khong day hiéu qua 1a >15 mét .

HO tro ghép ndi hai micrd khong day véi loa hoat dong tich hop cing lic dé dat dwoc dau ra tron cia
hai micrd dé khuéch dai

Tinh ning cho ty dong dé tiét kiém pin: Néu khong dugc st dung trong 15 phut khi bat ngudn, micro




s& & ché do cho

Pugc trang bi giao dién micro ngoai Type-c, duoc tai sir dung véi giao dién sac. N6 ¢6 thé két ndi vai
micrd khac co giao dién Type-C,

Thong s ngudn: Pau vao sac: 5V/0,5A

Dung luong pin: 350 mAh; Thoi gian sir dung: > 5 gio

Thong s6 hi¢u suat:

Bién dang: <1% 94dB SPL@1kHz/ <5% 110dB SPL@1kHz; B¢ khuéch dai: >15dB; ty 1€ tin hiéu
trén tap am: >60dB

Tang on: < 200uVrms

Do tré Am thanh : 35ms

Kich thudc téng thé (dai x rong x cao): 62,1x26,5%x24,7mm (bao gém ca kep sau)/
62,1%26,5x18,3mm (khong bao gém kep sau)

- Bdo hanh: 24 thang

2. Loa treo tuomg (1 bd gdm 2 cai)

Loa chinh: 1x Rj45, 1x USB A, 1x audio in, 1x mic in, 1x audio out, 1x céng két ndi t6i loa phu.

Loa phuy: 1x cong két ndi t6i loa chinh.

Ché do loa Bluetooth:HJ tro dién thoai Android, két ndi khong diy véi loa qua Bluetooth dé diéu
khién am lugng cua loa. Pat tén Bluetooth, dat mat khéu Bluetooth va cac chirc nang khac giup gido
vién quan ly loa dé dang diéu khién hon.

Thiét bi hién thi man hinh phang thong minh tuong tac két nbi khong day voi loa théng qua Bluetooth
dé dat duoc kha ning diéu khién chirc nang am lugng cua loa hoat dong (yéu cdu may tinh bang théng
minh tuong tic va loa hoat dong giéng nhau mot thuong hiéu)

Hb tro mot bo loa duoc ghép ndi v6i hai micrd déng thuong hiéu

Do nhay cua loa: 85dB(1W/1M)

Cong suét dinh murc: 2x40W@4Q

Ty 1€ tin hi€u trén tap am: >83dB

THD+N: <1% @1W/1k

Bluetooth 5.0

Kich thuée: 340x230x193mm / 1 chiée

Trong lwong: 11kg / 1 chiée

- Bdo hanh: 24 thang

1.5

Phan mém quan 1y 16p hoc
STEM

Muc tiéu:

- Luu trir dt liéu bai hoc STEM chu dong va lién tuc

- Van hanh phong hoc STEM hiéu qua trong ca truong hop Online va Offline .
- Phin mém phat trién tai Viét Nam, d& dang update va hd tro trong truong hop cb nhu cau thay doi
hoic phat trién phu hop.




- C6 thé tro thanh 1 module riéng va két ndi vao cac hé thong quan tri cua trudng trong twong lai
- bam bao céc tinh ndng van hanh va quan 1y phong hoc STEM hi¢u qua.
Gom:

1.5.1

B6 may tinh (dung lam may chu)

B6 may tinh (dung 1am may chi) (dam béo viéc hoc dién ra thong sudt ca online va offline)
- CPU: Intel Core i5 (6 nhan / 12 ludng, base 2.5GHz, turbo 4.4GHz, tich hgp GPU UHD Graphics
730) hoac tuong duong
- Mainboard: chuin mATX, hd trg DDR4)
- RAM: 32GB DDR4 (2x16GB, bus 3200MHz)
- SSD: 512GB NVMe PCle 4.0
- Tan nhiét CPU: tan khi, RGB
- Vo6 Case: 3 quat RGB
- Ngudn: cong suat 650W

1.5.2

Phan mém danh cho gido vién

Phian mém Stem Room - Gifo vién

1.1. Tinh nang Quan 1y Lép hoc:

- Quan Iy tai khoan giao vién, hoc sinh.

- Thém giao vién phu trach 16p, hoc sinh cua 16p.

- Tao va Quan ly phong hoc (Live Rooms): Gido vién quan ly cac thong tin nhu Tén 16p hoc va Thoi
lugng.

- Cung cap tiry chon ghi lai budi hoc.

- So dd 16p hoc (Class Map): Cho phép gido vién sap xép vi tri (kéo va tha) cua ting hoc sinh va gido
vién trén mot so do truc quan. Co thé cau hinh so d tir giao dién bén ngoai va xem trong 16p hoc.

- Thu vién file: thu vién dé quan 1y cac hoc liéu giang day (Slide, trd choi, phiéu bai tap, video,
audio,...). Thu vién c6 tinh nang tao thu muc.

- Quan 1y cac budi hoc cho 16p hoc, tu dong sinh ra mot mé 16p, Gido vién chi can sao chép va giri ma
nay cho hoc sinh dé tham gia.

- C6 tinh nang ghi lai budi hoc thanh file video kém hoi thoai trong budi hoc.

- Ché @6 giao dién (Dark/Light Mode): 2 ché d6 hién thi Sang va Téi dé phu hop véi méi trudng, bao
vé mit va theo so thich ciia ngudi dung.

1.2. Tinh ning Quan Iy & Trinh chiéu N6i dung (Thi nghiém ao, Slide tuong tac,....):

- Cong cu quan 1y hoc lidu sé (Library): cong cu quan 1y tai liéu giang day hd trg da dinh dang (bai
giang tuong tac, thi nghiém ao, tro choi, bai tip, video, audio, PDF, va anh). Dé dang tim kiém va
chon tai liéu.

- Tai va trinh chiéu tai liéu truc tiép: Gi4o vién c6 thé tai 1én cac loai tép tin da dang nhu Slide, video,
audio tir may tinh. Cac file sau khi tai 1én c6 thé dugc trinh chiéu ngay trong 16p hoc.

- Trinh chiéu Noi dung Pa phuong tién (Slide, Video, Hinh anh,...)




- Tich hop Cong cu Soan giang: gido vién xay dung chudi hoat dong dong va quan ly file day hoc.

1.3. Tinh nang chat v¢i hoc sinh, nhém hoc sinh trong 16p hoc:

- Tro chuyén da kénh (Chat): kénh chat chung cho ca 16p. Cho phép giao vién chat riéng véi ting hoc
sinh.

- Khi chia nhém, hé théng ty dong tao kénh chat riéng cho ting nhom.

- Hoc sinh ¢6 tinh nang gio tay phat biéu gitp giao tiép voi gido vién linh hoat trong 16p hoc

- Gido vién c6 thé giao tlep riéng véi timg hoc sinh ma khong anh huéng dén 16p hoc.

- C6 tinh nang giri tin nhin text tir gido vién t&i ca 16p hodc timg hoc sinh

- C6 tinh nang chuyén tap tin t6i hoc sinh.

1.4. Tinh ning bang tring

- Cung cép gido vién bang tring, hoc sinh theo ddi dugc toan bo thong tin gido vién thao tac trén bang
tréng. ‘ .

- Gido vién co thé v&, gb van ban, chén hinh khéi, thay ddi kich thudc, mau sic, kiéu hién thi vin ban
va vi tri cac ddi twong nay trén bang tring.

- Gi4o vién c6 thé chén hinh anh 1én bang tring

- Trén bang tréng c6 thé thuc hién sao chép cac ddi tuong, nhan ban cac ddi tugng, thyc hién undo,
redo (cac thao tac hoan tac) cac hanh dong da thuc hién.

- C6 cong cu but x6a cho bang trang. C6 thé chon nhiéu dbi twong dé xoa.

- H) trg 5+ bang tring gitp gido vién nhleu khong gian trinh bay

- C6 thé linh hoat chuyén giita cac bang trang ma khong mat ndi dung.

- Pong ho bam gio (Stopwatch): dong hd dém nguge ¢ thé cai dit thoi gian tuy chinh. Ding dé kiém
soat thoi gian 1am bai, thao ludn hoac cac hoat dong trong 16p.

1.5. Tinh néng chia s¢ file (audio, video, chia s¢ man hinh,...):

- Tinh nang Chia sé¢ man hinh (Share Screen): chia s¢ toan bd man hinh may tinh hodc chi chia s¢ ctra
s6 ciia mot ing dung cu thé. ‘ ‘

- Gi4o vién c6 thé cheén file video 1én. Gido vién chu dong diéu khién duoc phat, ding, di chuyén dén
thoi gian bat ky cua video, trén man hinh hoc sinh hién thi video twong tu trén man hinh gido vién.

- Tinh nang chia sé hoc li€u, bai giang cho ca 16p

- Gido vién c6 thé chia sé céac hoc liéu, bai giang tur thu vién ca nhén hodc tai 1€n tir may tinh.

- Céc hoc liéu hd trg dinh dang phé bién word, pdf, powerpoint..

- Gi4o vién c6 thé chuyén trang cac hoc li¢u dang chia sé, ghi chu, v€ trén hoc li¢u. Cac thao tac, ndi
dung ghi cha ddng bo t6i man hinh hoc sinh.

- Dbi véi bai giang twong tac do gido vién tu soan & thu vién, gido vién c6 thé chia sé giang day chung
cho toan 16p hoic chia sé cho ting hoc sinh thyc hanh, gido vién c6 thé theo doi va xem két qua thuc
hanh cua tirng hoc sinh.

1.6. Cong cu giao Bai tdp, Du an cho hoc sinh, Nhom hoc sinh:




- Tich hop cong cu Tao Bai tip Da dang: thi nghiém/Idp ghép vat 1y, tric nghiém, dién khuyét, kéo
tha,...
- Cong cu giao bai tap, du an cho hoc sinh: gido vién giao cho hoc sinh bai dudi dang thi nghi€ém, lép
ghép vét ly, tro choi trong thu vién file. Hoc sinh thuc hién truc tiép trén may, hé théng théng ké bao
céo két qua.
- Danh gia két qua ty dong: cho diém ty dong dua vao dap an di cai dat sin.
- Tinh ning cho diém va khen thudng: Gido vién c6 thé cho diém timg hoc sinh thong qua menu
tuong tac hodc cho diém ca lép/nhiéu hoc sinh cung lic. Co thé cho diém sau khi hoc sinh tra 16i cau
hoi.
- C6 bang xép hang diém cho 16p hoc trong budi hoc dé khich 18 hoc sinh
- Chia nhom hoc tap: Giao vién co thé tao cac nhom va kéo-tha hoc sinh vao cac nhom. Cung cép tinh
ning chia nhém ngau nhién.
- Theo di Tién d6 Dy 4n Nhom: Gido vién truy cap vao man hinh cua ting nhém dé Giam sat tién do
lam viéc nhém.
- Chia s¢ man hinh ciia Nhom hoc sinh 1én man hinh chung cua 16p.
- Bang Bao cdo Lép hoc: Cung cép bao cao tong quan vé tién do cua toan 16p.
Phan mém Quin ly day hgc Stem (Stem LMS) Giao vién (Dong bo voi Phian mém Stem Room)
2.1. Quan ly Tai khoan:

- Quan ly tai khoan: Cho phép tao mdi, cap nhat, xda, va quan ly trang thai hoat dong (hoat dong hodc
tam dung) cho tai khoan gido vién va hoc sinh.
- Phan quyén truy cap: Cho phép quan tri vién (QTV) phan quyén vai tro va quyén truy cap chi tiét
vao céc tinh nang trong ting 16p hoc.
- Phén quyén sir dung linh hoat theo cac ving dif liéu, tai nguyén va chirc nang trén hé thdng.
- Chtrc ning cho phép quan trj vién x6a/khéa/phuc hdi hidu lyc ngudi dung.
2.2. Quan 1y noi dung chuong trinh Stem:
- Cho phép ngudi quan tri xdy dung ndi dung ciia mén hoc bao gdm céac loai ndi dung duoc td chic
theo céu trac phan cap.
- HO tro céc bai giang theo dinh dang: Text-html, Scorm, video, 4m thanh, hinh anh, file vin ban.
- Chc cong cu xay dung Bai giang, Bai tap, Ngan hang cau hoi, Ngan hang d& thi, Ngén hang khéo sat.
- Chure nang bao mat tai liéu: cho phép Quan tri vién chu dong chén Watermask dé bao mat tai liéu.
2.3. Tich hop Cong cu xay dung va thiét ké hoc liéu Stem:
- Cong cu thiét ké Thi nghiém 4o
- Cong cu thiét ké Bai giang tuong tac
- Cong cu thiét ké Phiéu bai tap tuong tac
- Cong cu thiét ké Tro choi twong tic
2.4. Tich hop Cong cu xdy dung Bai tap, Bai kiém tra:




- Cho phép Giao vién dé dang tao cau héi véi cac dinh dang sau: Pon lua chon, Da lya chon, Dién
vao chd tréng, Tu luén, Ghép ndi, Kéo tha phan loai, Chon tir danh sach.

- Gido vién tao cau hoi bang cach nhap tiéu dé cau hoi, dap an theo mau nhap cua hé théng va cho
diém cau héi linh hoat theo nhu ciu ctia Gido vién vién

- Gi4o vién c6 thé tai cac hinh anh bai tap duoc chup tir hé thdng va tao ra cac cau hoi tryc tiép tir hinh
anh vura tai 1én.

- Cho phép Giao vién nhit cdu hoi tir Ngan hang ciu hoi dé tao bai tap bai kiém tra.

2.5. Quan ly cau hoi, bai kiém tra, bai thi: _

- Ngan hang ciu hoi hd trg ddy du cac dinh dang ciu hoi dap ing cho bai thi - kiém tra danh gia

- Quan Iy Ngan hang cau hoi, dé thi, khao sat theo ciu trac hinh cay

- Quan tri vién phan quyén cho phép Sub-admin sir dung Ngan hang ciu hoi, d& thi.

- Cho phép ngudi dung Import cau hoi bang file Word

- Cho phép ngudi dung Import ciu hoi bang file Excel

- Cho phép nhédp ndi dung cau hoi truc tiép trén hé thdng voi 4m thanh hinh anh da phuong tién: 4m
thanh, hinh anh, video

- Cho phép nhap goi y cho cau hdi.

- Cho phép thiét 1ap thoi gian 1am bai ctia bai kiém tra: C6 dinh hodc theo Khung gio.

- Cho phép chia ca thi

- Cho phép Tat/Bat chirc ning hién thi diém sb.

- Cho phép thiét 1ap hoc vién duoc xem lai két qua hay khong

- Cho phép cai dit sb 1an dugc 1am bai

- Bai kiém tra c6 thé dugc 1dy ngau nhién cau hoi tir thu vién cau hoi.

- Cho phép quan tri vién chia bai kiém tra thanh timg phan thi. Dat tiéu d& va nhit cau hoi riéng cho
ting phan thi

- Hé théng cho phép thiét 1ap ngudng dlém Dat/Khong dat.

- Ty dong luu phuong an tra 161. Khi mat két ndi mang van cho phép tiép tuc lam bai, twr dong cap
nhat két qua khi c6 két ndi tro lai.

2.6. Quan tri 16p hoc:

- Cho phép gan ngi dung vao 16p hoc.

- Cho phép dit diéu kién hoan thanh cho noi dung.

- Cho phép gan bai thi tir ngan hang d& thi cho 16p hoc.

- Cho phép gan bai khao sat tir ngan hang khao sat cho 16p hoc.

- Cho phep tao cac bai thao luén chung/riéng trong 16p hoc.

- Cho phép tao céc lich hoc truc tiép (c6 thé diém danh, danh gi va luu bao c4o).

- Cho phép gan 16p hoc cho mdt hodc nhidu gido vién clng luc

- Cho phép phé duyét hoic tir chdi cac hoc sinh.




- Pong bd voi Phan mém Stem Room

2.7. Cac Tinh nang cua 16p hoc:

- Quan ly dao tao theo 16p, thoi gian (bit dau, két thuc), mon hoc, khung ndi dung, hinh thic va
phuong phép danh gia.

- C4c tinh nang xay dung chuong trinh dao tao:

- Theo ddi s6 lugng, chét lugng céc 16p.

- Nhap diém thi tir bai offline 1én hé thdng

- Tat/bat download noi dung trong 16p hoc. .

- Thiét 14p diéu kién hoan thanh chuong trinh hoc. Téi thiéu gdm thong qua chi tiéu diém hodc thoi
luong

- Thao luan, giai dap thic mic cho hoc sinh trong khoa hoc

- Gamification: Hoc sinh thi dua hoc tap theo 16p.

- Tao lich day.

2.8. Quan ly Bao céo:

- Cho phép xuit két qua bao cdo ra Excel

- Cho phép xem bao céo tryuc tiép trén hé théng

- B4o cédo cho hoc sinh:

+ Danh séach cac 16p hoc da tham gia

+ Thong tin chi tiét vé két qua hoc tap ctia mot 16p

+ Danh sach céc bai kiém tra d tham gia

- Bao céo cho gido vién, nguoi quan ly:

+ Danh sach céc 16p hoc trén hé thong

+ Thong tin chi tiét vé két qua hoc tap ctia mot 16p hoc

+ Béo céo chi tiét két qua hoc tap ciia timg hoc sinh trong 16p hoc

+ Béo cdo chi tiét két qua bai thi trong 16p hoc.

+ Bao cao danh sach nguoi dung theo vai tro.

2.9. Chuc nang quan ly giang day cho Giao vién:

- Cho phép gan Giao vién quan 1y cho cac 16p.

- Panh gia hoc sinh, thanh vién trong 16p (thdng qua cac bai kiém tra) khi tham gia qua trinh hoc tap.
- Truc tiép theo ddi qua trinh hoc cua tirng hoc sinh.

- Xem dugc lich day, gi4do an cho tung budi hoc.

- DPiém danh cac 16p offline

- Danh gia hoc sinh thanh vién trong 16p (thdng qua cac bai kiém tra) khi tham gia qua trinh hoc tap.
- T chirc cac chuwong trinh khao sat. Theo doi danh gia chét luong 16p do minh thuyc hién.

- Tham gia thao ludn, giai dap thic méc cho hoc sinh; dinh kém dugc file trong timg thao luan ¢ dinh
dang Word, PDF, Video, Audio, Anh...




Phan mém Soan bai giang Twong tic

(Pong bd véi Phan mém Stem Room & Phin mém Quan Iy day hoc LMS)

3.1. Coéng cu Lap trinh kéo tha - Noi dung Stem (Thi nghiém 4o, Bai giang tuong tac, Tro choi tuong
tac,...):

- Cho phép gi4o vién tao cac ndi dung twong tac d& dang bang ngdn ngir kéo tha véi giao dién than
thién.

- TUr cac cau lénh c6 san trén giao dién, gido vién két hop cac céu Iénh véi nhau dé tao ra mot nodi
dung tuong tac hip dan.

-Co dﬁy du céac cAu tric cta ngoén ngit 1ap trinh nhu vong lap, diéu kién logic, cac bién toan cuc, cuc
b6, bién dbi twgng, ham, tin nhan...

- Cung cép dﬁy du cac sy kién va hanh dong nhu su kién va cham, su kién click, su kién ddi tugng di
vao vung chua, sy kién ndi... cac hanh dong nhu d6i mau, thay ddi van ban, phong to thu nho, di
chuyén theo cic van tdc tuy bién. .

3.2. Cong cu vin ban: Cho phép gido vién sir dung cong cu dé tao ra cac hop vin ban véi day du cac
loai phong chir.

3.3. Cong cu hinh khéi: Cho phép gido vién tao ra cac loai hinh khdi khac nhau, d& dang tuy chinh
mau sic va tuong tac, tao hiéu ing xuat hién dep mat cho hinh khdi. Cung cip céc hinh khbi da dang
(tron, vudng, mii tén, 101 thoai, ddm mAy, ngoic,...). C6 cac diém diéu khién thay ddi goc bo, hinh
dang hinh khdi.

3.4. Cong cu v&: Cho phép gido vién v& ra cac dbi twong, dudong thang, duong miii tén... theo muc
dich str dung.

3.5. Cong cu tai 1én: Gio vién sir dung dé tai 1én cac d6i tuong media nhu hinh anh, hinh nén, phim
hinh, audio, video tir may tinh c4 nhan 1én thiét ké

3.6. Cong cu bang: Gido vién su dung dé tao cac bang dir liéu voi danh sach mau bang theo chu dé
thiét ké c6 sén hoic gido vién co thé tu tao mot bang dir liéu voi phong cach ca nhén chi v6i hanh
dong don gian la nhap s6 hang, s6 cot va diéu chinh mau sic theo y do canhan.

3.7. Cong cu biéu d6: Gido vién sir dung dé tao biéu dd v6i mau co sin: cot, cot chdng, dudng, tron...
va nhép so liéu vao bang dir liéu dé tao ra mot biéu d6 chinh xéc, nhanh chong.

3.8. Cong cu mindmap: Gido vién str dung dé tao mindmap tir mau c6 sin d& dang, c6 thé tiy chinh
hinh anh, vin ban hién thi trén cac diém nit theo ¥ tuong thiét ké.

3.9. Tai lén Powerpoint: Cho phép gido vién nhap file nguyén Powerpoint tir may tinh ca nhan lén
cong cu soan giang, giit nguyén hiéu tng ctia powerpoint, gido vién c6 thé chinh sta hiéu tng tuong
tu nhu powerpoint.

3.10. Trinh chiéu: Giup gido vién c6 thé trinh chiéu bai giang truc tiép cho hoc sinh.

3.11. Xuat/ Nhap tép nén:

Cho phép gido vién dé dang xuat ciing nhu nhap lai bai giang dudi dang tép nén.




3.12. Tinh nang Timeline: Gip gido vién tao dugc phat trién nhitng bai giang tuong tac bang giao
dién dong thoi gian thudn tién trong viée sip xep cac hoat anh, phan nhom cac hoat canh.

3.13. Thiét 1ap template: Gitip gido vién c6 thé tao thiét 1ap tir bai giang tuong tac, giup tiét kiém thoi
gian khi gido vién tao bai giang tuong tu.

3.14. Tinh nang Hiéu tng: Giup gido vién cho cac bai giang tuong tac nhitng hiéu ing sinh dong tuy
theo muc dich sir dung cta giao vién.

3.15. Tinh nang Kéo tha:

Gitp di chuyén cic van ban, hinh dnh c6 trén bai giang hodc kéo tha cac cau tra 10i ding. ‘

3.16. Tinh niang Phat phim hinh: Dung tai nguyén tir phim hinh d tao nén nhitng chuyén dong cua
nhan vat hay birc anh sinh dong giap gido vién c6 mot bai giang dac sdc thu hut hoc sinh.

3.17. Tinh nang Khung chira: Tao nhiing khung chira dé chira nhitng hinh anh, van ban khi duoc kéo
tha vao . . .

3.18. Tinh nang Hién 4n vin ban, hinh anh: Céc van ban hinh anh c6 thé in hién theo v muén co thé
theo céc kiéu md, 4n hién, hién tuy theo y cua gido vién.

3.18. Tinh nang Hién an van ban, hinh anh: Cac van ban hinh anh c6 thé 4n hién theo y mudn c6 thé
theo cac kiéu mo, an hién, hién tuy theo ¥ cua giao vién.

3.19. Tinh nang Néi: Cho phép tao diém ndi bat dau va két thuc dé tao nén twong tic ndi hai hodc
nhiéu d6i tuong trén bai giang véi nhau dé dang cho cac bai giang tuong tac ndi.

3.20. Tinh ning Chinh sira khi trinh chiéu: Tao nén cac vin ban c6 thé chinh stra ngay ca khi duoc
trinh chiéu.

3.21. Tinh nang hiéu tng Van ban

- Tinh ning thay ddi nén cho vin ban: Thay d6i nén cua vin ban bang cac mau sic hodc hinh anh
thém dic sic cho bai giang cua gido vién.

- Tinh ning Thay d6i mau vin ban: Diéu chinh gitp cac tuong tac co thé thay ddi dugc mau chit theo
¥ mudn cua gido vién. _

- Thay d6i hiéu tng cho vin ban: Thém db bong cho vin ban mirc d6 d6 bong va do trong sudt.

- Thay ddi khung vién cho van ban: Chinh mau séc d6 day cta khung van ban phu hop voi bai giang
va voi cac tuong tac cua bai.

3.22. Tinh nang Thay d6i con tro chudt khi di chudt vao: Con tré chudt khi di dén hinh anh hay vin
ban nao do s€ thay d6i hinh dang con tré chudt giup gido vién thé hién nhimng hinh anh hay vin ban c6
thé tuong tac. _ .

3.23. Tinh niang Thay ddi tht tw 16p: Thay dbi thir tu cac 16p trong bai giang dé phu hop qua trinh
giang day va céc twong tac voi bai giang.

3.24. Tinh ning thay d6i Thudc tinh tity chinh: Tao cac thudc tinh tiy chinh cua dbi twong trén slide
dé phu hop vai thiét ké bai giang va ndi dung phu hop.

3.25. Tinh ning Di chuyén theo quy dao: Gido vién c6 thé v& quy dao va cho vin ban hodc hinh anh




chay theo quy dao theo ¥ mubn _
3.26. Tinh niang Di chuyén theo dudng: Gido vién co thé v& dudng theo ¥ mudn va cho vin ban hoic
hinh anh di chuyén theo y mudn véi téc d6 d6 tiry chinh. _
3.27. Tinh nang thao tac vdi slide: Copy nhan bén slide, di chuyén thir tu vi tri cac slide, x6a slide....
3.28. Tinh nang tao muc luc cho bai giang: Co thé nhom cac slide vao cac muc luc hinh cay

1.5.3

B6 Phin mém Stem - Danh cho
Hoc sinh

1.1. bang nhép & Tham gia Lép hoc:

- Hoc sinh truy c4p phin mém nhap "Ma 16p hoc"

- Hoc sinh xem dugc danh sach tham gia.

1.2. Tiép nhan Trinh chiéu va tuong tac:

- Hoc sinh xem Gi4o vién trinh chiéu céac bai giang dugc thiét ké dudi dang tuong téc.

- Hoc sinh c¢6 thé tryc tiép thuc hién cac hanh dong trén man hinh bai giang.

- Tiép nhén Tin nhin & phan hdi: Nhan céc tin nhén ttc thi, nhic nhd hodc huéng dan ca nhan tir gido
vién va phan hoi.

1.3. Thuc hanh Bai tap, Dy an trén 16p:

- Twong tac dugc voi Noi dung khi Gido vién yéu cau.

- Tham gia cac Hoat dong "Game hoa”, Hoc sinh tham gia tra 161 cau héi dé ghi diém, thi dua véi cac
ban trong 16p.

- Bang trang Tuong tac (Whiteboard): Hoc sinh c6 thé dugc gido vién mdi 1én bang dé viét cau tra 101,
v¢€ hinh,... .

- Hoc sinh lam bai kiém tra tric nghiém, bai tap tu luan hodc phiéu bai tap twong tac ngay trong budi
hoc.

- Hé théng chdm diém ty ddng cho cac céu hoi tric nghiém.

1.4. Céng cu Hop tac lam Du 4n nhom:

- Lam viéc nhom: sir dung khong gian lam viéc chung cia Nhom trong thoi gian thuc.

- Cong cu Thao luan Nhom: Chat, thao luan dé hop tac véi cac thanh vién trong Nhom.

- Lam viéc nhom: trén bang chung ciia Nhom, cac nhiém vu gido vién giao.

- Xem dénh gia dy 4n Nhom tir Gido vién: Xem diém sd, nhan xét chi tiét, va két qua danh gia tir Gido
vién.

1.5. Bang tring Twong tac (Whiteboard)

- Gi4o vién va hoc sinh déu c6 thé st dung dong thoi bang tring.

- Hoc sinh ¢6 thé duoc gido vién moi 1én bang dé viét cau tra 10, v& hinh,..

1.6. Cac cong cu Giao tlep trong Lop hoc .

- Gio tay phat biéu (Raise Hand): Hoc sinh nhip vao biéu tuong gio tay dé bao hiéu mudn tra 10i cau
hoi hodc co y kién, gitp 16p hoc co trat tu.

- Khung trd chuyén (Chatbox): Hoc sinh c6 thé g cau hoi hodc cau tra 10 vao khung chat dé twong




tac voi gido vién va cac ban ma khong lam gian doan bai giang.

- Video va Am thanh: Hoc sinh c6 thé bat/tat camera va micro ctia minh dé giao tiép bang 10i noi va
hinh anh. .

1.7. Lam Bai kiém tra, Bai thi; .
- Hoc sinh 1am bai kiém tra tric nghiém, bai tip tu luan hodc phiéu bai tip tuong tac ngay trong budi
hoc.

- Hé théng chdm diém tu dong cho cac cau hoi tric nghiém.

2.1. Béo cdo hoc tap: C6 man hinh dashboard thong tin hoc tap, hién thi thong tin tong quan vé quéa
trinh hoc tap ctia hoc sinh (téng sb 16p hoc, $6 lugng budi hoc d3 hoan thanh, sb lugng 16p hoc dang
dién ra)

2.2. Xem duoc lich day: Hoc sinh xem duoc lich day cua Gido vién 16p ctia minh.

2.3. Thao luan: Hoc sinh c6 chirc nang Thao luin chung/riéng dé trao d6i hay giri thic mic.

2.4. Xem lich st hoc tap: Cho phép hoc sinh xem lai lich sir hoc tap cac 16p da tham gia.

2.5. Theo ddi 16 trinh hoc: Hoc sinh ¢6 thé theo doi 19 trinh hoc tap cua ban than.

2.6. Thu vién sb: Hoc sinh c6 thé sir dung thu vién sé dé trau doi kién thuec.

2.7. Tham gia bai thi va xem két qua:

- Hoc sinh ¢6 thé tham gia thi.

- Hoc sinh ¢6 thé xem lai bai thi: xem diém, xem lai bai lam, xem dap an ding/sai (theo cai dat cua
quan tri vién).

Phu kién két ndi, nhan cong lép

Phu kién va nhan cong ldp dit man tuong tac, hé thong hoi nghi tryc tuyén, hé thdng 4m thanh phong

L6 | at STEM
My tinh xdch tay phuc vu thue |y r ) pion 156" FHD,300nits/ Intel Core i7 13620H/16GB DDR5/512GB PCIE SSD/Win 11
1.7 | hanh thiét k¢, 1ap trinh AI - IoT, home/Wifi 6.-BT/ HD/Fi Print/3cell SOWHTs hodc ¢ d
robot, in 3D, khéc/cit CNC ome/Wifi camera ingerPrint/3cell, rs hodc tuong duong.
Wifi 6, AX2974 (2x2), MU-MIMO;
Chuyén dung: WiFi Indoor Ceiling/ Wall
A £ Mién phi Cloud Managed, 2400 Mbps (5 GHz), and 574 Mbps (2.4 GHz)
1.8 | Thict bi dinh tuyén 2 x 6 dBi (2.4 GHz): 2 x 7 dBi (5 GHz)
21 dBm on 24 GHz, 21 dBm on 5 GHz.
1x GE PoE port, 802.3af (Maximum Power 10.7W)
8 cong Gigabit Ethernet (co 1 cong 2.5 Gigabit Ethernet), 01 cong SFP+ quang 10 Gbps, cu hinh tbi
da lén dén 7 Wan.
1.9 | B6 can bang tai Router CAu hinh phan cimg CPU Quad-core 1.4Ghz CPU, 1GB RAM, RouterOS L5.

PoE in (Cong port 1), passive, 18 - 57 V.
01 cong SFP+ quang 10 Gbps




Pip g tir 300-450 thiét bi két ndi dong thoi
H6 tro Load Balancing v6i 8 phuong phap can bang tai  khac  nhau
Hé diéu hanh RouterOS

Dung cu, cong cu, may moc gia cong lam dy an

2.1

Trang bi PCCC

Binh ctru hda ABC xach tay loai 4kg c6 tem kiém dinh i ’
Binh chira chay bot ABC 1a loai binh chira chay xach tay sir dung bot ABC dé dap tat cac dam chay do
chat ran, chat long va khi dot.

Binh ctru hoa CO2 xach tay loai 4kg c6 tem kiém dinh q )
Binh chira chay khi CO2 la thiét bi phong chay chira chay hiéu qua, phu hop dé dép tat cac dam chay
loai B (chat 16ng de chay nhu xdng, dau, son) va ddm chay dién

Hop dung binh ctru hoa ) n
K¢ dung binh ctru hoa dugc phit mét 16p son chong tinh dién dat Ti€u Chuan Viét Nam.

Chin chién hong
Tinh nang: Dap tat ddm chdy méi phat sinh Chat li¢u: Da Cotton
Kich thude: 1,8m x 1,8m

Chan soi thuy tinh
Chaén dép lura sgi thiy tinh chiu nhiét 1én dén 700 d6 C, co kich thude da dang (Im x 1m dén 3m x
3m), min va mém mai, khong hai da ngudi, d& udn, dé sir dung, tudi tho cao.

bén Exit 2 mat KT120

B0 so clru

+ Peén pin

+ Nguén sang: ben LED cong suit cao Loai dén: LED. Thoi gian sang lién tuc: 10h cao, 16,5h thép
Tudi tho dén (gio): 30000 ) )

+ Dién ap dau vao (V): AC110V-240V Chiung nhan: CE, EMC, LVD, RoHS Pham vi chicu xa toi da:
500m




2.2

Dung cu bao ho ca nhén

+ Chup tai chong on.

+ Tap dé

+ Kinh bao ho

+ D01 gang tay bao hg lao dong
+ Hop khéu trang chdng bui
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Dung cu cam tay, may moc cam
tay

B6 dung cu toolkit thwc hanh:
1. May moc:
+ 01 May mai,
+ 01 may cha nham
+ 01 May cua dia
+ 02 May khoan cam tay
+ 06 Sung ban keo
2. Cong cu dung cu:
+ 03 B0 kim cac loai
+ 03 B0 bua cac loai
+ 03 B0 co 1€ cac loai
+ 03 B miii khoan cac loai
+ 03 B0 thudc cac loai
+ 03 B0 vit cac loai
+ 03 B0 dao cac loai
+ 03 B0 diia cac loai
+ 06 But thir dién
+ 01 May hut bui
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Nguyén vat liéu lam dy an

Vit tu & Nguyén vit li¢u:
Day riat nhya

Bing dinh xdp

Bang dinh dién

Bing dinh gidy

Béng dinh trong

Gidy rap

B6 hop nhya Bia

carton Fomex

Gidy xi mang/tring
Hop dung nguyén lidu
Hop ngén kéo (T mini)
RO nhya




Tf{ dung linh kién 16n
GO lam du an

2.5

May in 3D

Kich thudc in: 250 x 250 x 250 mm. Cong ngh¢ in: CoreXY

Tdc d6 in:

+ Tdc do dé xuat: 300 mm/s

+ Tbe d6 toi da: 600 mm/s

Gia tdc:

+ Pé& xuét: 10.000 mm/s?

+ Tdi da: 20.000 mm/s?

Do on:

+ Ché d¢ tiéu chuan: <46 dB

+ Ché d6 yén tinh: <44 dB

Nhiét do:

+ Pau phun: Lén dén 320°C

+ Ban nhiét: Lén dén 120°C

Pau phun:

+ Puodng kinh tiéu chuan: 0.4 mm (hd tro 0.2/0.6/0.8 mm)

+ Thiét ké: Kim loai, c6 thé théo roi nhanh chong

Man hinh diéu khién: Cam Gng dién dung 4.3 inch

Két ndi khong day: Hb tro Wi-Fi, ing dung Anycubic APP cho diéu khién tir xa va giam sat thoi gian

thuc

Churc nang thong minh:

Phat hién 16i in (Spaghetti detection)

Phét hién hét filament

Khéi phuc in sau khi mét dién

Giam sat video (480p)

Chup anh time-lapse

Chét ligu hd

Hoat dong si€éu ém 44dB — phu hop khong gian gido duc, van phong
Pau in nhiét d6 cao 320°C — d& thao lap, chdng tic nghén hiéu qua
Tinh ning in da mau sic v6i Hé thong cép soi thong minh

H3 tro in da mau sic: Téi da 4 mau v6i mot Hé théng cép s¢i thong minh; t61 da 8 mau khi két ndi hai

Heé thong cap soi thong minh

He¢ thong cdp soi thong minh: Hé théng quan 1y filament thong minh, ty dong chuyén ddi giita cac




cudn filament ma khong can can thiép thu céng

Hé théng lam mat: Quat lam mat hiéu suit cao dam béo chat lugng in 6n dinh
B§ bai giang cho Gido vién/ hoc sinh

Bai 1: Gi6i thi¢u vé In 3D

Bai 2: Quy trinh In 3D

Bai 3: Tao mo hinh dé in 3D

Bai 4: Phat trién k¥ ndng tao m6 hinh

Bai 5: Thu thach thiét ké in 3D

Bai 6: Vit li€u co ban va qua trinh cét 16p (slicing)

Bai 7: Bai kiém tra cubi khoa (Co ban)

Bai 8: In 3D trong xa hdi cua chiing ta

Bai 9: Céc loai may in 3D khac nhau

Bai 10: Gidi thiéu vé md hinh hoa tham sb (Parametric 3D Modeling)
Bai 11: Phét trién ky niang CAD

Bai 12: Thir thach thiét ké trung cap

Bai 13: Cit 16p va vat liéu & mirc trung cap

Bai 14: Cit 16p tury chinh

Bai 15: Panh gia cudi khoa (Trung cip)

Bai 16: In 3D va sin xuét

Bai 17: Tinh bén vimng va in 3D

Bai 18: K§ niang mo hinh héa CAD tham s nang cao

Bai 19: Thiét ké nang cao — Tao mé hinh dp dién thoai thong minh
Bai 20: Thir thach thiét ké nang cao

Bai 21: Banh gid nang cao

Hudng dan toan dién vé khoa hoc Bootcamp In 3D: Pao sau vao viéc lam chu cac k¥ thuat in 3D va
khic phuc su cd.

Nhua PLA cac mau:

Théng sb k¥ thuat:

- Puong kinh: 1.75 mm

- Nhiét 36 in: 190 — 220 °C
Nhua in - Nhiét d6 ban in: 0 — 60 °C

- Téc d6 in: 40 — 100 mm/s

- Do bén kéo: ~50 — 70 MPa

- D6 gian dai khi dat: 6 — 10%

- M6 dun dan hoi: 3.5 - 4.0 GPa




- Bg cung: Shore D ~83

- Nhiét d6 héa mém (Tg): 55 — 65 °C
- Nhiét 36 nong chay: 150 — 160 °C
Nhiét @6 lam viéc an toan: < 60 °C

2.7

B0 may 3-in-1: 3D Printer &
Laser & CNC kém bd hat mui va
loc khi.

Thong s6 chi tiét:

Kich thudc may: 580 mm x 620 mm % 634 mm

Kich thudc kém vo bao vé: 665 mm x 943 mm x 705 mm

Chat liéu khung: Hop kim nhém cao cip Vo bao vé: Tiéu chuan laser Class 1, voi cam bién cira va nut
dimg khan cip

Man hinh diéu khién: Cam Gng 7 inch, Hé diéu hanh (OS)  Android
Cong két ndi: Wi-Fi, USB, USB flash drive In 3D (FDM)

Kich thudc in:

350 mm x 400 mm x 400 mm (v&i 2 dau phun)

375 mm x 400 mm x 400 mm (dAu phun tréi)

400 mm x 400 mm x 400 mm (dau phun phai)

Dau phun:

Tiéu chuan: 0.4 mm (vt liéu dong)

Tuy chon: 0.2 mm, 0.6 mm, 0.8 mm (vat li€u thép cling)

Nhiét do tbi da:

Dau phun: 300°C Ban nhiét:

Khu vyc trong: 110°C Khu vyc ngoai: 80°C

Vit liéu hd trg: PLA, ABS, ASA, PETG, TPU, PVA, HIPS, Nylon, soi gia cudng (carbon, thuy tinh)
Tdc d6 in dé xuat: 180 mm/s

Bé mat in: Mat kinh phu PEI hai mat Khéc Laser

Cong suit laser: 40W

Khu vuc lam viéc: 400 mm % 400 mm

Tdc d6 khic toi da: 100 mm/s

Do sau cét toi da: 8 mm (g6 Paulownia)

Kich thudc diém laser: 0.05 mm x 0.2 mm

Vit liéu hd trg: GO, da, vai, acrylic t6i mau, nhua, kim loai phu son, da, gém, V.V.
Gia cong CNC

Cong suit mo-dun CNC: 200W

Tbc d6 truc chinh t6i da: 18.000 vong/phiit Khu vuc 1am viée: 400 mm x 400 mm
DPuong kinh miii cat: 0.5 mm — 6.35 mm

Vit liéu hd trg: GO cting (soi, 6¢ chod), gdb mém, acrylic, nhwa, PCB, v.v.

B0 diéu khién tich hop




Kich thude: 189 mm x 300 mm x 191 mm Cong sudt: 300W + 450W.
Hé diéu‘ hémh:vAndroid
Chip di€u khién dong co: TMC2209 D¢ lap lai: + 0.05 mm

Truyén dong truc vit: Truc X/Y: Lead 40 mm Truc Z: Lead 8 mm Phan mém va két nbi.

Phan mém diéu khién: (hd tro Windows, macOS, Linux)

Dinh dang hé trg: STL, OBJ, SVG, DXF, PNG, JPG, BMP, v.v.
Két ndi dir ligu: Wi-Fi, USB, USB flash drive

B san pham bao gdm M4y in Vo bao vé v6i quat hut khi
Mo6-dun in 3D kép (Dual Extrusion) M6-dun laser 40W
Mo6-dun CNC 200W Ban in PEI hai mat

Day ngudn va cap két néi Huéng dan 1ip rap va sir dung.

THIET BI VA HQC LIEU THEO CHU PE STEM

KHOA HQC TU NHIEN (VAT LY - HOA HQC - SINH HQC)

1.1

B6 hoc tap STEM Khoa hoc
THCS

B diéu khién - thu nhan tin hi€u so

Cam bién do nhiét do

Cam bién do d6 pH

bién cuc pH

Cam bién mau

Cam bién luc

Cap két ndi

Thiét bi, dung cy, vat tu tiéu hao chu dé Can chinh xéc

Thiét bi, dung cu, vat tu tiéu hao chi dé San xuit nudc sach

Thiét bi, dung cuy, vt tu tiéu hao chu Anh sang va la phéi xanh

Thiét bi, dung cuy, vt tu tiéu hao chu dé Qua trinh chin sinh hoc

Thiét bi, dung cu, vat tu tiéu hao chu d& Hanh trinh hoa tan va két tinh

Thiét bi, dung cuy, vt tu tiéu hao chu dé Chét téy ria




1-Kinh hién vi: ,

Heé thdng quang hoc: Hé thdng quang hoc hitu han, 160mm, tong chiéu dai 195mm Ong quan sat: Dau
kinh ba thi kinh; Loai Siedentopf, xoay 360°

b0 nghiéng: 30°

Khoang cach giita hai thi kinh: 48-75mm Thi kinh: WF10X/20mm, WF25X/8mm véi +5 didp & dng
bén trai

Mam xoay vat kinh: C6 4 6 ldp vat kinh (nic khoa vat kinh tai vi tri lam viéc) Céac vat kinh:
4X/0.10, 10X/0.25, 40X/0.65/S, 100X/1.25/S/Dau

Ban kinh: Ban soi co hoc, 130 mm % 130 mm

Pham vi di chuyén X&Y: 70 mm x 30 mm Chét gidi han: Pugc cai dat trudc va co thé diéu chinh

Tu quang: Tu quang Abbe N.A. 0.9/1.25, trang bi cung man chin sang, nang ha kiéu xoén bc¢

Co ché lay nét: Hé thdng 14y nét tho va tinh dong truc

Pham vi di chuyen tryc Z: 14.5 mm .

D6 chinh xac ldy nét toi thiéu: 2.7um/div Ngudn sang: Dén LEDIW, D6 sang c6 thé diéu chinh
Nguon dién cung cap: AC 110240V hodc 5V DC (USB hoic PIN)

2- Camera:

1.2 | Kinh hién vi k¥ thuat s6 Po phan gidi: 13MP (4800 x 2700)
Kich thudc diém anh: 1.12 pm x 1.12 um Kich thuéc cam bién: 1/3” CMOS
Giao dién dau ra: HDMI, USB
B6 nh¢ luu triv: H trg thé nhé MicroSD 1én dén 64GB
Man hinh hién thi: Man hinh full HD 10.1- inch, 1920 x 1200
3- B9 thiét bi bao gom:
B san pham bao gdm: Thén kinh hién vi x1,
Thi kinh WF10X %2,
Thi kinh WF25X %2,
DAu soi kinh x1,
TAm loc sang mau xanh x1,
Tai chdng bui x1,
Cau chi du phong x1,
Tai liéu hudéng dan st dung x1,
Bo chuyén d6i ngudn x1,
Man hinh hién thi 10 1nch x 1
A A 1 A A , Bo mo hinh trong cay thuy canh tuan hoan (Hydroponics) gom hé thong thiy canh NFT, tuéi, dén
1.3 B mo hinh trong cdy thiy canh LED quang hop trong rau, b Kit khoa hoc méi truong IoT, nguyén lidu san xuat kém bo gido an t6

tuan hoan (Hydroponics)

churc hoat dong.




B6 hoc tap STEM khoa hoc theo

- Céc bo kit duge thiét ké danh cho hoc sinh trung hoc co s, phuc vu day — hoc theo dinh hudéng

timg chi @& THCS (kém tai tai | SicM \ , lién , mon.
1.4 . .y X L, x | - NOi dung gan véi nhiing chu dé thuc t€: Nha thong minh, chi€u sang tu dong, canh bao, thiy canh,
liéu, gido trinh, bai gidang mau " . A
online) thiet A, . . bl, Y . tu , N S dong. ..
- Muc ti€u: gitp hoc sinh vira hgc ly thuyét vira trai nghiém qua dy an, phat trién k¥ ning STEM.
2 | CONG NGHE BAN DAN & KY THUAT DPIEN TU
B6 hoc tap STEM IoT co ban véi Micro:bit 1a mét by dung cu nhap mon vé Internet van vat (IoT), di
kém 30 bai hoc dé ngudi dung nhanh chéng trai nghiém va xdy dung cac du an IoT.
Trong b san pham c6 mot mach m6 rong micro:1oT véi thiét ké hinh dam may ngd nghinh, tich hop
san cac chirc ning nhu két n01 WiFi, hién thi dit liéu, coi bdo dong, dén RGB canh bdo... gitip giam
thiéu viéc di day phtc tap, rat thuén tién cho viéc giang day 16p hoc ddng hoc sinh.
Thong sb chi tiét:
+ Vit lleu Céc cam bién str dung bang mach PCB céng nghé ma vang (ENIG).
+ Két n01 Str dung chuén giao tiép phd bién Ph2.0 3Pin trong phan cimg ma nguon mo. Céc cong sb
va cong tuong ty duwoc phan biét bang diy Dupont mau sic khac nhau.
+ Bo mach chu (Micro:bit):
o A . .| +Chip ARM 32-bit;
2.1 f/{?c};g-cb?) STEM IoT co ban v6i + Man hinh LED ma trdn 5x5 ¢6 thé 1ap trinh; )
’ + Nut nhan, cam bién gia toc, la ban dién ti, nhiét ke, Bluetooth tich hop;
Bo mach m¢ rong (micro:IoT Cloud Board):
+ Man hinh OLED tich hop;
+Coibdo,dén RGB .
+ {t nhét 6 cong 10, 2 cdng 12C, 2 cong didu khién servo, 2 cong diéu khién dong co;
+ 1 khay pin lithium;
+ Module WiFi tich hop san;
+ Phan mém l4p trinh: MakeCode va Mind+ (1ap trinh kéo tha dang kh01)
+ Thiét bi dau vao: Cam bién nhiet d0 & d0 4m, cam bién siéu  Am.
+ Thiét bj dau ra: bong co servo.
+ Phu kién di kém: Cap USB, ddy ndi cam bién, pin sac lithium
B6 STEM lap trinh v&i Arduino 1a mét bd dung cu hoc 1ap trinh dugc thiét ké riéng cho STEM. Thong
qua nhitng du 4n I4p trinh ddy tha vi, hoc sinh hoc dugc cach ding su sang tao dé cai thién cudc song
22 | Bo STEM Ip trinh véi Arduino | V2 tim ra phuong phdp giai quyét van .

Céc y tudng trong bo kit déu bat ngudn tir doi song hing ngay nhung dugc néng cao hon, khuyen
khich ngudi hoc str dung nhitng vat liéu sin co xung quanh nhu ly gidy, que g0, bia carton, dat sét..
d tao ra cic san phdm doc ddo, mOd ra vo van khia ning sing tao.




Théng s6 chi tiét:

vat  ligu: Cac cam bién s dung PCB voi cong nghe¢ ma vang (ENIG).
Két ndi: Chuan giao tiép phd bién Ph2.0 3Pin ciia phan cimg mi ngudn mé; cong sd va cong tuong tu
duoc phan biét bing day Dupont mau sic khac nhau.
Bo mach chu:

Arduino chinh (hd trg chtic ning tai ISP, chan TX/RX, chan AREF, 6 céng PWM tai Pin 11, 10, 9, 6,
5, 3).
Bo mach mé& rong (tich hop khe cim XBee, giao dién Bluetooth/APC, cong cip ngudn riéng cho
servo, cong tic kich hoat module khong diy, twong thich ca bo mach 3.3V va 5V).
Phan mém 14p trinh:

Lap trinh kéo tha khong can viét code (Mixly, Mind+,).

Arduino IDE.

Thiét bi d4u vao (cam bién):

Cam bién rung s6

Cong tic hong ngoai

Cam bién anh séng

Cam bién goc

Cam bién 4m thanh

Cam bién nhiét do

Nut nhan

Cam bién siéu 4m do khoang cach

Cam bién nhiét d6 & do am

Thiét bj dau ra (md-dun diéu khién):

Servo

bén LED mini

ben RGB

Coi bao (buzzer)

Man hinh LCD

Ro-le

Thiét bi giao tiép:

Module Bluetooth

Module IoT

Phu kién di kém:

Hop pin 6xAA c6 dau nbi

Céap USB

Déay Dupont
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B@ dung cu dién tur (may han,
dong ho do dién, Oscilloscope
mini...)

1. May hién song (Oscilloscope)

Thiét ké dang tablet, diéu khién qua man hinh cam tng IPS 4.3” (480x272 px). Thiét bi tich hop 3
chuc nang chinh:

May hién séng (Oscilloscope) — 2 kénh, kién tric FPGA+ARM+ADC, toc do 14y mau 250 MS/s, bing
thong 50 MHz, do dién &p dinh £400V, hd tro luu dang song.

DPong ho van ning s6 (DMM) — d6 phan giai 4.5 chit s6, 19999 count True RMS, do dién ap & dong
dién AC/DC.

May phat tin hiéu DDS — tao 12 dang song, tan s6 toi da 10 MHz, hd tro Iuu va xuat dang séng.
Tich hop tinh nang AUTO mot phim, ché dd kich hoat Auto/Normal/Single, phan tich X-Y (so
pha/bién do/tan s6), phan tich phd FFT dé xir Iy tin hiéu phtc tap.

Théng sb chinh

Man hinh: IPS 4.3” cam ung, 480%272 px

Oscilloscope: 2 kénh, 250 MS/s, 50 MHz BW, +400V input, luu/chup dang soéng

Multimeter: 4.5 digits, 19999 count True RMS, AC/DC voltage & current

DDS Generator: 12 dang séong, max 10 MHz

Phan tich tin hiéu: X-Y mode, FFT spectrum

Ngudn pin: 4000 mAh, dung lién tuc ~4 gio, sac nhanh USB-C

2. May han:

C6 thé diéu chinh nhiét d6, cong suat 75W, thiét ké dé sir dung cho sira chita linh kién dién tir. May ¢
kha nang lam néng nhanh, diéu khién nhiét do d& dang qua nut nhén va man hinh LCD hién thi, dam
bao d) an toan cao cho nguoi dung.

Thong s6 k¥ thuat:

Ngudn vao: 220 VAC 10V, 50 Hz

Cong sut: 75 W

Dai nhiét d6: Lén dén 480 °C $00-2C—480-°C

Cam bién nhiét Sensor st chiu nhiét cao

Hién thi: Man hinh LCD

Tré khang tiép dat: <2 Q

Dién ap tiép dat: <2 mV

Kich thudc: L128 x W104 x H79mm

Trong luong: 1 kg

3. Vit tu khac: Pong hd do dién tir chinh xac, hit thiée, kim cét chan linh kién, hut thiéc, nhip

TRi TUE NHAN TAO (AI) - CAM BIEN — DU LIEU




3.1

B6 hoc tap STEM Al co ban véi
Micro:bit

B hoc tap STEM Al co ban véi Micro:bit 1a bd hoc tép tri tu¢ nhan tao (Al) truc quan, giap hoc sinh
va ngudi moi bit dau 1am quen voi 1ap trinh, thi giac may tinh va tng dung IoT. Két hop camera Al
v6i bo mach micro:bit, bd kit mang dén 8 chire nang nhan dién thong minh nhu: nhan dién khuén mat,
mau sic, vat thé, ma vach, QR code, theo doi ddi tuong...

Tinh ning nbi bat:

+ Hoc 1ap trinh tryc quan két hop Al & IoT.

+ 8 chirc ning nhan dién Al tich hop sian (khuon mit, mau sdc, QR, mé vach, vat thé.. ).

+ Kho du 4n phong pht (25 project) tir co ban dén nang cao.

+ Tich hop nhidu module ngoai vi: Servo, loa, LED RGB, cam bién... giup md rong ing dung.
+ Thich hop cho gido duc STEM, 16p hoc dong hoc sinh va tu hoc tai nha.

Théng sb chi tiét:

+ Camera Al x 1

+ 10 Extender cho micro:bit x 1

+ Module rung (Vibration Motor) x 1
+ Module ghi am (Recording Module) x 1
+ Loa stereo 3W 8Q x 1

+ Servo 9g 180° x 1

+ Cong tac LED hai trang thai (mau xanh) x 1
+ Dai LED RGB x 1

+ Cap Micro USB x 1

+ Day cam bién Digital x 4

+ Day cam bién Analog x 1

+ Thé hoc tap cha dé (Cards):

+ Face Card x 5

+ Color Card x 7

+ Object Card x 4

+ Barcode Card x 3

+ QR Code Card % 3

+ Object Tracking Card x 3

+ Label Card x 3

+ Vong gitt nhua (Snap Ring) x 1




3.2

B6 hoc tap STEM Al IoT,
Coding tryc quan

B hoc tap AL IoT duoc thiét ké danh riéng cho gido duc STEM, gitip hoc sinh tir bac tiéu hoc toi
trung hoc ph6 thong dé dang tiép can cac cong ngh¢ tién tién nhu Tri tué nhan tao (Al), Internet van vat
(IoT).

- Vi thiét ké tich hop tat ca trong moét, bo mach chinh dugc trang bi man hinh mau 2,8 inch, camera
2MP, micro, loa va nhiéu cam bién nhu 4nh sang, nhiét do, do Am, gia tde ké cung dén LED RGB. Nho
d6, ngudi hoc ¢ thé truc tiép quan sat dir liéu, hinh anh va két qua phan tich ngay trén thiét bi, khong
can két nbi thém phan cing phuc tap.

- KIT h tro 1ap trinh kéo tha tryc quan than thién cho ngudi méi bit dau va MicroPython cho nhiing
ngudi dd co nén tang lap trinh, gitip hoc sinh vira dé tiép can vira c6 16 trinh nang cao.

Théng s6 chinh:

1. Bo mach chu:

+ Chip 32-bit 161 kép, xung > 240MHz

+ B6 nhd: SRAM > 512KB, Flash > 16MB, PSRAM > 8MB

+ Két ndi: WiFi 2.4G + Bluetooth 5.0

+ Tich hop: man hinh mau > 2.8", cam bién nhiét 46 & d6 4m, cam bién anh sang & UV, gia toc ké 3
truc, micro, loa, >3 LED RGB, > 3 nit nhin

+ Camera ho trg Al: phat hién khuoén mit, QR, chuyén dong, chup anh, truyén anh qua WiFi

+ Micro kép chdng on

+ Giao dién: Type-C, khe thé TF, > 2 c6ng 10 PH2.0, 1 cong 12C, gold finger > 15 kénh IO

Bo mach m¢ rong:

+19 cong I/O, 1 cbng I2C, 1 cong chuyén dung

+ Tich hop buzzer, cong tic ngudn

+ Pién ap 3.3V — 5V, cap ngudn MicroUSB

Mo-dun dién tir:

+ Relay: vo trong sudt, didu khién bang tin hiéu sb

+ Module RFID kem RFID card

+ Module cam bién d6 4m dét

+ Module cam bjén am thanh

+ Giao dién chuin PH2.0, c6 13 bit vit tién lép rép

Phu kién:

+ Cap nap dit liéu, day két nbi

+ Bom nudc

+Hop pin

Lép trinh:

+ HO trg lap trinh kéo tha truc quan va MicroPython

Tai nguyén hoc tép:




+ Di kém 26 bai hoc theo b gido trinh dién tir

3.3

B0 thiét bi xir Iy dir lidu va cam
bién nang cao V2 (Thiét bi ding
chung cho thyc hanh cac chu dé
STEM tich hop lién mon Al -
10T, Coding, Khoa hoc nang cao)

Bo thiét bi xtr ly dit li€u va cam bién nang cao su dung cho céac hoat dong thuc hanh va thi nghiém
trong gido duc STEM tich hop li€n mon, hd trg nhiéu chu dé hién dai nhu Al — 10T, Coding va Khoa
hoc nang cao, giup hoc sinh vira hoc kién thtrc vira kham pha tng dung thuc tién.

Véi cdu hinh manh mé& va h¢ sinh thai cam bién da dang, b¢ thiét bi cho phép xay dung hang loat du
an thyc té tir 14p trinh tri tué nhan tao, didu khién va giam sat thiét bi IoT, dén thi nghiém khoa hoc dit
ligu.

Thong s6 chi tiét:

B0 thu nhan va xir Iy s6 liéu (SCI DAQ)

Board Arduino + Shield m¢ rong

Board Micro:bit + Shield m¢ rong

Camera Al ESP32-S3 (Nhan dién hinh anh Edge, ho tro nhin dém, tuong tac giong noéi ChatGPT)
Module wifi két néi dit liéu thu thap 1én IoT Cloud

Man hinh mau IPS 2.0 inch hién thj thong sé truc quan

Cam bién do cudng d6 am thanh

Cam bién do 4p suat khi

Cam bién chat luong khong khi

Cam bién ndng d6 bui PM2.5

Cam bién nhip tim va do ndng do oxy trong mau

Quang phd ké

Cam bién anh sang digital 16bit @ chinh x4c cao

Cam bién la ban 3 truc .

Cam bién méi trudng tich hop AI (VOC, nhiét d, d6 4m, 4p sudt)

Cam bién do nhiét do trong nudc

Cam bién do ndng d6 khi CO2

Cam bién do luong Oxi hoa tan trong nude

Cam bién do ndng do khi Oxi trong khong khi

Cam bién do tong chét rdn hoa tan trong nudc TDS

Cam bién d¢ dén dién EC

Cam bién oxy hoa khir ORP

Cam bién do do pH

Cam bién do cong suét

Cam bién luc




Cam bién muyc chat 16ng khong tiép xtic
Cam bién phat hién con ngudi

Module relay

Module doc thé NFC

Module thoi gian thuc RTC

Module + loa phat am thanh

Module nit bim c6 dén LED

Phu kién khay pin, cép két ndi

BOQ STEM TiCH HQP LIEN MON UNG DUNG THEO CHU PE NANG LUQNG/ MOI TRUONG/ PHAT TRIEN BEN VUNG

4.1

KIT STEM Tram quan trac khi
tuong (do toc do, hudng gio,
nhiét o, d6 4m, 4p suit khi

quyén)

KIT STEM Tram quan trac khi twong (do toc do, huong gio, nhiét do, do am, ap suat khi quyén) duoc
thiét ké dugc thiét ké chuyén cho STEM danh cho cap tiéu hoc, THCS, THPT dinh huéng tich hop
lién moén. BO kit xoay quanh viéc thu thap - phan tich dit liéu khi twong bang phan cimg ma nguon
m&, ddng thoi hién thi di liéu dudi dang truc quan, gitp hoc sinh rén luyén ky ning thiét ké giai phap
tram khi tuong da chire nang.

KIT STEM Tram quan tric khi tugng (Weather Station):

- Hd tro do tbc do gi6, huong gio, nhiét dg, do am, ap suét.

- Xuét dit liéu truc tlep dudi dang dai lugng vat ly.

- C6 cbng mé rong cam bién ngoai, it nhét 2 cong tich hop.

- Tuong thich cac bo mach diéu khién phé bién, hd trg UART & 12C.

- C6 bd nhé > 16MB dé luu dit lidu.

- H trg GNSS dinh vi, WiFi, truyén dit liéu thoi gian thuc, dinh vi va truy xuét théng tin tir xa.

4.2

B STEM chii dé Bao vé méi
truong giam phat thai Carbon,
st dung Nang lugng tai tao
(dién mat troi, gio)

La mot tram nang luong tai tao mini dung dé gido duc va nghién ctru, giip nguoi dung kham pha cach
thu ning luong tir cic ngudn xanh, luu trir va phan ph01 dién nang. Thiét bi nay hd trg tich hop voi
cac mo-dun nang luong nhu pin mat troi, turbine gid, dc-quy, va cam bién — cho phép hoc sinh/ sinh
vién thyc hanh mé hinh hé thdng ning luong sach.

B kit hudng dén tmg dung trong giao duc STEM, du 4n khoa hoc méi truong, va lip dat moé hinh
tram nang lugng quy mo nhé dé hoc vé bién d6i ning luong, quan 1y ning lwong va hé thdng vi mo.
Thong s6 chi tiét:

Mo-dun quat — 1 céi

Mo-dun luu trit ndng luong — 1 céi

Mo-dun do dién ap — 1 cai

Mo-dun khai thac nang luong — 1 céi

Mo-dun dong hd do cong suat s6 — 1 céi




May phat dién gié mini — 1 cai

Day ndi mé rong — 2 soi

T4m pin ning lwong mit troi — 1 cai
Hop pin — 1 céi

Dai dén LED nhiéu mau — 1 dai
Day két ndi 2 chan — 2 soi

Day két ndi 3 chan — 4 soi

Day két ndi 4 chan — 1 soi

Chan cdm hai nhanh — 1 b

5 | AIROBOTICS VA TU PONG HOA
B6 Robot giao duc thdng minh thé hé méi , dat tiéu chuan Hoa Ky, co thé dé dang trién khai cac chu
deé day hoc STEM/STEAM trong mén Tin hoc va mén Cong nghé. Vi hon 1.000 bd phan hoc sinh
c6 thé tham gia hoc tép, lap rap nhiéu mo hinh robot, qua do6 cai thién sy tap trung, kién nhin, dong
thot phat trién tu duy logic va kha ning thiét ké co ciu chuyén dong nhu tay gip, tay nang, hay robot
di chuyen Trong qua trinh hoc tap, hoc sinh c6 thé tham gia cac cudc thi trong nudc va qudc té
B¢ diéu khién trung tdm (Brain 2nd gen)
B0 nhd: Flash = x32 Gen 1, RAM =x12 Gen 1 ‘
Man hinh: Mau, da ngon ngir, hién thi dir liéu realtime
Cam bién tich hop: 6 truc (gyro + accelerometer)
Céng I/O: 12 Smart Ports (dong co, cam bién tu dong nhan dang);
Két nbi khong day: Bluetooth 5.0 ; hd tro tai chuong trinh qua Bluetooth hoic USB-C

R . . . Ho6 trg MicroSD: ghi dit li¢u/log
5.1 B9 Robot gido duc thong minh bong co (Smart Motor gen 2)

thé hé méi kém chu dé hoc tap

Vi diéu khién tich hop: TI MSP430 — 16 MHz, hd trg encoder & current sensing
Encoder: Quadrature, d§ phan giai 0.375° (~960 xung/vong)
Thong s6 hoat dong:

Dién ap: ~7 V (cip qua Smart Port)

Cong suit lién tyc: 1.4 W

Mo-men xoin stall: 0.414 Nm

Téc d6 khong tai: 120 RPM

PID loop: 3 kHz; sample rate: 3 kHz

Dong khong tai: ~100 mA

Nguén

Pin Li-ion Gen 2: 7.2 V —2.000 mAh; sac qua USB-C

Dién ap Brain & thiét bi: 6— 9 V DC




Smart Ports: tir dong diéu chinh dién 4p, chong qua tai

Cam bién di kém

Bumper Switch: Céng tdc va cham co hoc; gia tri doc 0/1; ing dung phat hién va cham, dung robot.
Touch LED: Bén LED cam ung dién dung, RGB; ung dung kich hoat hanh dong, hién thi trang thai.
Optical Sensor: Po mau séc (Hue, Saturation, Brightness), anh sang méi truong, ¢6 LED trang tich
hop; tmg dung phan loai mau, do dudng, phat hién vat thé.

Distance Sensor gen 2: Pham vi do 20-200 mm (+15 mm) va 20-2.000 mm (+5%); ngudn sang Laser
Class 1 an toan; img dung giir khoang cach, dém vat, do toc do.

Cam bién quén tinh tich hop: 6 truc (gyro + accelerometer), tan s6 doc > 100 Hz; timg dung dinh
huéng chinh xac, 1ap trinh di chuyén thang va quay goc.

1. Chu dé: Dong luc hoc co ban (Physics - Mechanics)

2. Chu dé: Toan hoc tmg dung (Mathematics - Measurement & Geometry)

3.Chu d&: Lap trinh va thuat toan (Computer Science - Programming Basics)

4. Chu d&: Cam bién va nhén dién méi trudng (Science - Sensors & Environment Interaction)

5. Chu dé: K§ thuat va thiét ké robot (Engineering - Design & Construction)

5.2

B6 linh kién mé rong cho Robot
kém chu dé thi dau

B0 linh kién mé rong cho Robot dugc thiét ké dé bo sung linh kién chuyén dung cho robot thi dau, bao
g6m banh xe omni, xich — nhong (chain & sprocket), bang tai (tank tread), hub va céc chi tiét truyén
dong. Bo kit giup mé rong kha ning thiét ké robot véi co cdu di chuyén da hudng, hé thng kéo — diy
linh hoat, dap tmg tiéu chuin thi ddu quéc t&  B6 kit bao gdm banh xe banh xe omnidirectional (giup
robot di chuyén linh hoat da huéng), day xich & banh xich (lién két xich + cac banh xich 8-tooth, 16-
tooth, 24, 32, ...), bang tai & intake/flaps (ddy bang tai, cac flap dé hut/day vat thé), cac linh kién cau
tric bd sung (beam, plates, connector, standoff, pins, shafts dé¢ mo rong khung/co cau chuyén dong) va
2 d6ng co thong minh (Smart Motor) b6 sung.

+ Chii d8 thi ddu robot hang mucTHCS
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B0 Robot co khi,‘lap trinh thong
minh kém chu d¢€ hoc tap

Bo Robot co khi, 1ap trinh thong minh 1a giai phap hoc tap tich hop toan dién, gitip hoc sinh trung hoc
co s& va trung hoc phd théng phat trién cac k§ nang tu duy phan bién, giai quyét van dé, tu duy thuét
toan va nang lyc cong nghé théng qua hoat dong thiét ké - 14p rap - lap trinh robot théng minh.
Hé théng dugc thiét ké phu hop vé6i cac chudn gido duc STEM hién dai, co thé tich hop vao chuong
trinh giang day moén Tin hoc, Cong ngh¢, Vit 1y hodc cac hoat dong ngoai khoa, CLB Robotics va thi
dau robot.
+ Robot Brain: B diéu khién trung tim c6 man hinh mau 4.25”, ¢ phén giai cao; 21 cong thong minh
cho dong co va cam bién; 8 cong thiét bi 3 chan truyén théng; két ndi USB va radio.
+Smart Motors : Dong co thong minh tich hop cam bién quay (optical shaft encoder), phan hoi thoi
gian thyc vé téc d9, mod-men xoan, va vi tri; diéu khién PID ty dong.
+Pin Li-Ion 1100 mAh, sac nhanh, tich hop vi ‘idu khién theo doi dién 4p, dong dién va nhiét do.
+Bo6 diéu khién cAm tay ¢6 man hinh LCD, can diéu khién (joystick), cac nuat 1dp trinh dugc, két nbi




khong day ‘ qua Bluetooth.
+Khung co khi: GOm thanh nhom dinh hinh, don béy, banh rang, truc, banh xe, khép ndi, bulong b
vit... cho phép lip dugc nhiéu mé hinh robot khac nhau.

+B0o cam bién :

Cam bién cham (bump switch)

Cam bién quén tinh (Inertial Sensor - do gia tc, goc nghiéng, dinh hudng)

Cam bién khoang cach (Optical/Ultrasonic)

+Cap va phu kién :Cap thong minh , cap diéu khién, cong cu lap rap (vit, cd 1é...), bd sac pin. |

+Phan mém 1ap trinh hd trg 1ap trinh dang kéo — tha (block-based), Python hodc C++. Tuong thich
Windows/macOS/Chromebook.

Chu d& 1: Lap trinh diéu khién va tu duy thuit toan

Chu & 2: Co hoc, cam bién va diéu khién phan hoi

Chu dé 3: Md hinh hoa, do ludng va thuét toan

Chu d& 4: Thiét ké k¥ thuat va tmg dung co khi

Chu & 5: K§ ning mém — Giao tiép khoa hoc va hop tac nhém
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B0 hoc tép STEM AI Robotics
kem chu dé hoc tap

B hoc tap STEM Al Robotics 1a nén tang gido duc tién tién, tap trung vao viéc ung dung Al thi giac
may tinh va hoc may trong giang day STEM.
+ Man hinh cam tng da ngdn ngir: Hién thi menu, dit liéu cam bién, vin ban va hinh anh do nguoi
dung lap trinh
+ Biéu cam emoji: 36 biéu cam doc dao gitip- BO hoc tap tré nén sinh dong va dua 1ap trinh ra khoi
man hinh may tinh
+ Loa diéu khién boi ngudi ding: Tang tinh twong tac thong qua cac am thanh tuy chon
Piéu hudng chinh xac: Tich hop con quay hdi chuyén, cam bién gia toc va bd ma hoa banh xe gitip
didu khién chinh xac
+Pén LED c6 thé 1ap trinh: Tuy chinh mau sdc, tao trai nghié€m truc quan hép dan;

+Céam bién thi giac Al: Nhan dién bong thé thao, thung chira, nhan April Tags (kém theo), va ca mau
sac; (Kicker): Cho phép- Robot nhat/dit thung, bét va da bong thé thao; .

+B6 diéu khién cam tay: Cho phép diéu khién Robot theo moi huéng va kiém soat kicker;

+Giao tiép robot — robot: Qua Bluetooth dé hd tro hoc tap tuong tic (sé dugc cip nhat trong phan
mém sau);

+ Tuy chon ngén ngir 1ap trinh: HO trg  code Blocks, Switch, Python va ca Visual Studio Code (qua
extension);

+ Léap trinh bﬁng nat bAm: Cho phép moi ngudi ding, ké ca méi bit dau, trai nghiém lap trinh Robot
+ Bang diéu khién (Console): Giri va nhan vin ban hai chiéu giira- va Robot , hd tro tuong tac va g&
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+Tai chuong trinh tién lgi: Truyén chuong trinh dé dang qua Bluetooth hoic USB;

+Pin sac tich hop qua cong USB: Pin lithium bén bi cho ca robot va bo diéu khién;

+San thi ddu tiy chon Robot Field giup ting tinh hap din va kiém soat khong gian choi, c6 thé dat
trén ban hodc san;

Vi xir Iy trung tdm & hé thong (Brain)

Bd nao tich hop: Kiém soat toan bd cam bién, man hinh va dong co Al

Mot vi diéu khién cho man hinh cam (g 240x240, LED, loa, va giao dién nguoi ding

Mot vi diéu khién khac xtr Iy cam bién IMU (3-axis gyro + 3-axis accelerometer) va bd ma héa banh
xe

Kha ning 1ap trinh tai thiét bi:

Console va Button Coding hoat dong offline, xir 1y logic ndi bd khi khong két ndi véi may tinh
Giao tiép & cap nhat

Bluetooth: Tai chuong trinh hodc firmware truc tiép qua khong day

USB-C: Sac pin va lap trinh khi két ndi véi may tinh

Luu trlr & tuong tac

Console text: Cho phép truyén dit liéu hai chiéu giira Robot va phin mém (Bluetooth hoic USB)
Thong bao ngudi dung: Emoji (36 biéu tugng), hinh anh, vin ban tity chinh

Mo-dun tuong tac vat ly

Man hinh cam tng da ngdn ngir: pixel 240x240 — diéu khién tryc tiép va hién thi hinh anh + emoji
LED lap trinh: Pugc diéu khién qua chip, hd trg phan hdi trang thai va debug

Loa tich hgp: Phat am thanh, thong bao, hoac canh bao do nguoi dung 1ap trinh

Cam bién & diéu khién chuyén dong

3 banh omni => hé dan dong omnidirectional, dugc diéu khién bang thuét toan va chip xir Iy

Cam bién dinh vi di chuyén:

Gyroscope 3-axis + Accelerometer 3-axis

Encoder banh xe — cho phép dan hudng chinh xac trong slider code
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San thi d4u tiéu chuin cho Robot
thong minh

B0 sén thi dau tiéu chuin cho Robot thong minh

duoc thiét ké theo chuén thi ddu quéc té cta, véi kich thude lép rap 1,83 m x 2,44 m, bao gém 48 tAm
san nhya (1 ft x 1 ft), 24 twong thing va 4 goc. Hé théng tuong bao c¢6 chiéu cao 64 mm, dugc ché tao
tir nhwa bén, giup dam bao do 6n dinh trong qua trinh thi du.

5.6

B phin tir trén san thi diu chinh
thuc cho Robot thong minh, mua
giai 2025-2026

La bo phan tir thi dau chinh thirc dugc phat hanh cho mua giai 2025- 2026 . B9 kit bao gom day du
vét thé thi dau, khung muc ti€u va cac ciu kién san theo quy chuén trong Game Manual ctia mua thi,
duoc san xut tir nhua k¥ thuat cao cép, mau sic tiéu chuén, bén va tai sir dung nhiéu 1an. B6 cho phép
thiét 1ap san tap luyén va thi ddu mo phong chinh xac méi trudng thi dau thyc té.




5.7

Khung sa ban thyc hanh/ thi déu
Robot kém bo cham diém

B¢ khung sén thi dau 1a hé thong thanh san thi du tiéu chuan thiét ké két ndi nhanh (snap- together).
Bo bao gom ddy du cdu phan: 16 T Connectors (Khop ndi chir T), 8 Corner Connectors (Khép noi
gbéc) , 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 tdm dung), 4 Vertical
Corner Extrusmns (thanh vién goc du’ng) 12 GPS Code Extrusions (thanh Vlen ma GPS ), 8 Side
Panels (tim vién bén ), 4 Center Panels (tim vién trung tdm), 2 Straps (day dai cb dinh), 2 Field Cases
(tui dyng khung san), 2 Field Tile Cases ( tai dung tam san). Cac thanh rao tich hgp ma GPS hd trg
dinh vi robot. Khi thao rdi, toan bd rao vién dugc cat gon trong 2 thung chuyén dung, thuan tién van
chuyén va bao quan.

5.8

Tham san chéng tinh dién (36
tam)

Tham sén chéng tinh dién ding cho thi déu

Céc tAm c6 kich thuge 2" x 2' (khoang 60cm x 60cm) cd thé ghép ndi vé6i nhau, dugc dung. dé tao nén
san thi ddu. Cac tdm nay c6 kha ning chéng phong dién tinh dién (ESD). Can 36 tam dé lap day mot
san tiéu chuan VRC.
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B phan tir trén san thi du chinh
thirc cho Robot co khi, 1ap trinh
thong minh, mua giai 2025-2026

Bo ph;“m tir trén san thi du chinh thirc cho Robot co khi, 1ap trinh thong minh, mua giai 2025-2026;
La b linh kién va phu kién chinh thirc do phat hanh cho mua giai 2025-2026. B6 kit bao gom day di
cac vat pham thi dau, cau kién mo phong san choi va dung cu lién quan, dugc san xuit theo ding quy
chuan qudc té. Day 1a bo thiét bi can thiét dé lap dat san tap luyén, mo phong chinh xac moéi trudng thi
dau, hd trg hoc sinh — sinh vién thiét ké, 1ap trinh va kiém chimg chién thuat robot trudc khi tham gia
céc giai ddu chinh thirc.

5.10

Tai khoan Robot do

Tai khoan Robot do:

La nén tang 1ap trinh va mé phong robot truc tuyén ctia cho phép hoc sinh va gio vién thyc hanh thiét
ké — diéu khién robot ngay trén moi trudng o, khong can phan cing thyc té. Tai khoan hd trg nhidu
ngon ngir: Blocks, Switch, Python (trén trinh duy¢t)

Sa ban hoc tap: Hon 20 sa ban voi dd hoa hép dan, tich hop Al va Khoa hoc Dir liéu;

Cudc thi: Cac san choi md phéng céc cudce thi

5.11

Chuong trinh Phat trién Chuyén
mon Giao vién (Professional
Development Plus — PD+)

Chuong trinh Phat trién Chuyén mon Gido vién (Professional Development Plus — PD+) 1a chwong
trinh phaét trién chuyén mén c4 nhan hoa, lién tuc va kéo dai suot nam, giup gido vién bat dau va nang
cao nang lyc giang day robotics ngay hom nay. PD+ 1a mot nén tang hoc truc tuyén qua video, duogc
thiét ké nhdm hd tro moi gido vién giang day va tich hop STEM mdt cach hiéu qua.

Goi dang ky 1 nam PD+ bao gdm:

Cong ddng hoc tap chuyén mén (Professional Learning Community)

Thu vién video gido duc

Céc lop hoc nang cao chuyén sdu Masterclasses)

Hoi thao truc tuyén truc tiép hang thang (Live Webinars)

Budi tu van 1-1 véi chuyén gia gido duc

Céc bai viét chuyén mén — chia sé kinh nghiém gido duc




Tham du mién phi hoi nghi gio vién thuong nién ctia

Robot gido duc- Ho trg gidng day

Robot gido duc 1a phién ban Robot giao duc duoc thiét ké chuyén dung phuc vu cho Gido duc STEM.
Ngon ngir lap trinh: Scratch, C/CH+.
6 thé thuc hién chirc nang co ban nhu: di chuyén, tu dong do vach, tranh véat can, diéu khién qua
Bluetooth. Khong chi vay mach diéu khién ctia Robot duoc thiét ké dya trén nén ting m¢ cua Arduino
gitip cho hoc sinh c6 thé thoai mai sang tao két hop nhiéu loai cam bién thay ddi tinh ning san pham
nham thyc hién cac du an tir co ban téi nang cao nhu smart home, nong nghiép cong nghé cao, may
rua tay tu dong,....

- Phin mém 1ap trinh: Windows, Arduino IDE

Dau vao: Cam bién ang sang, nut bam , héng ngoai nhan, siéu am, cam bién, dong fllower

512 STEM Dau ra: Buzzer, RGB LED, hong ngoai phét ra, hai dong co, cong Output
Vi mach diéu khién: Dua trén Arduino Uno
Nguén: 3.7VDC oin lithium hodc 1.5 V pin AA
Két noi : Bluethooth )
Kich thuge: 17*%13*9 cm da lap rap
Trong lvong: 1034g da lap rap
6 | PAO TAO, VAN HANH
. 2 IO -Huéng dan kiém ké thiét bj theo danh muc
6.1 Van chuyén & lap dat thiét bi ) Ifép giét d}'lng s0 P phpng lab
Két noi phan mém — phan cliing
6.2 | Tai khoan hoc tép truc tuyén, bd gido an chi tiét, tap huén chuyén sau
6.3 | Goi chuong trinh dao tao, hoat dong trai nghiém Chuong trinh STEM Al& Robotics, Thiét ké véi may in 3D, CNC, VR...
Huong dan k¥ thuat, st dung i i ,
6.4 | thiétbi Str dung may in 3D, robot 1dp trinh, vi di€u khién (Arduino), laptop, bang tuong tac, cam bién...
6.5 Bao tri va ho trg k¥ thuat sau dao 2 nam , online + onsite

tao




B. TRANG BI PHONG HQC STEM TRUONG THPT TU KY, XA TU KY, THANH PHO HAI PHONG
TT Tén hang héa/ ) )
dich vu lién quan Thong s0 ky thuit va cac tiéu chuin
I | HANG MUC KHAO SAT, LAP PHUONG AN
1 Khio sat hién trang phong hoc Khao sat cau trac, tinh trang phong hoc, do dac dién tich, kiém tra h¢ thong dién, anh sang, mang
internet.
2 | Khao sat nhu cau sir dung Khao sat nhu cau st dung tir ban giam hiéu, gido vién vé muc tiéu, yéu cau cho phong Lab STEM
3 Lap béo céo khao sat tng hop Trinh bay két qua khao sat, dé xudt phuong 4n céi tao/dau tw, chuyén giao giai phap, thiét bi.
II | HANG MUC TU VAN, THIET KE
Thidt ké phoi canh 3D noi thit Bo‘ tri ban ghe, tu thiét bi, bang tuong tac, cac khu vuc hoat dong ctia hoc sinh,ddm bdo cong nang
1 phong STEM
Tong hop ban v& ky thudt va ho | pya o i sy déng déu, ban vé CAD, file PDF, khéi lwong béc tach so bo
2 so trinh duyét
I HANG MUC CAI TAO, NOI THAT
(Danh muc thay ddi theo thiét ké sau qua trinh khdo sat thue té)
1 Cii tao
a/ HE thong dién:
Tu dién tong 8 module am tuong, automat 1 pha 25A, 20A, 16A; attomat 2 pha 40 A; cong tic 3 cho
A A Y S deén + dé; 6 cim dién + dé am; 6 cam treo tran tyr rat dai 10m; Day ngudn 2x6mm-+1x4mm, diy dién
1.1 H¢ thong dién va chiu sang
cho toan by hé thong
b/ Hé thong chiéu sang
Pén chiéu sang, dén trang tri cac loai, ddy dién...ddng bd.
a/ Hé thong dlen hoa: )
Méy lanh am tran: SO luwong 2 b, cong suat 36000BTU.
- Ong ddng chiéu day t6i thiéu theo quy dinh ciia nha san xuét do nha thau chao (mét dai)
. ) -Phu kién t ian lanh
He théng thong gio, didu hoa & | 4 o0 €0 glan fan
1.2 L at -Ong nudc
qu8 - Day dién diéu khién va day dién cp ngudn Cadivi/Tran Pha
-CB dién

-Gia do gian nong
- Nhan cong lap dat




b/ H¢ thf)ng quat:
- Quat tran
- Quat thong gio

1.3

Goi san gd bao gdm lap dat

bo day: 8/12mm
Kich thudce: 165x1215x8/12mm

1.4

Stra chira va hoan thién khac

Xu ly tuong, lap rém, sua clra

1.5

Goi cai tao va thi cong tran theo
thiet ke

+ Thi cong, cai tao tran
+ Thi cong tran ti€u am (theo thiét ké): Kich thudc 600x600, canh vudng

Noi that

2.1

Bang viét

- Kich thudc bang: t6i thiéu 1200x2400mm hoic theo thiét ké phong.

- Khung nhom TH28 kiéu dang thanh lich, ma anot mau ghi nhat

- B& mit bang: Trang khong dong ké / dong ké md 5x5cm/ dong ké mo 2x2cm.

- Chét liéu: Mt bang thép phu son, khung nhém chéc chin, 4 du bit nhua thAm my va an toan khi su
dung

2.2

Ban gido vién

G MDF cbt xanh khang 4m pht mat melamine TC E1, gd day téi thiéu 17mm.
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Ghe¢ gido vién

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

- Khung tay ghé nhya cach diéu hinh vom cung khoe khoan, tinh té. Thiét ké dua trén sy can bang luc
gitp thu gian tay thoai mai, tw nhién.

- Bat ghé c6 cum 10 xo ngé tao cam giac thoai mai khi sir dung

- Cum chan ghé duoc thiét ké su dung bo piston khi nén co thé diéu chinh duoc d6 cao thép. Chéan
ghé thiét ké hinh ngdi sao 5 canh.

- Dudi chan ghé c6 banh xe, ¢6 thé di chuyén.

- Kich thudc: + Chan nhya: 560 x 570 x 985-1110 (Rong x Sau x Cao)mm

24

Ban hoc sinh da nang

Chat liéu: Mit ban go tu nhién cao su ghép phi melamine. Tu gam ban G6 MDF c6t xanh chdng 4m
phii mat melamine, g6 day t6i thiéu 17mm. C6 ngan kéo dé dd 2 mit.
KT:1.8x1x0.75m (W xDxH)

2.5

Ghé hoc sinh

Chét liéu: Sit tim day 1,2mm, son tinh di¢én mau den.
Kich thudc: Chiéu cao 45 cm, mat ghé: 30x30 cm.

2.6

Ban thiét bj k¥ thuat

G& MDF cbt xanh khang 4m pht mit melamine TC E1, gd day t6i thiéu 17mm.




2.7 | Giatreo dung cu G MDF cbt xanh khang 4m pht mit melamine TC E1, gd day ti thiéu 17mm.
2.8 | Ké dyng dd trung tdm G& MDF cbt xanh khang 4m phu mit melamine TC E1, g6 day t6i thiéu 17mm.
2.9 | Bénled am tu, ké Thanh nhoém dinh hinh, Led, nguén
2.10 gsrrllgde méy gia cong chuyén GO MDF c6t xanh khang am pht mit melamine TC E1, gb day tdi thiéu 17mm.
2.11 | Tuding G& MDF cbt xanh khang 4m phu mit melamine TC E1, gb day téi thiéu 17mm.
2.12 | Ban hoc sinh lién tuong G MDF cbt xanh khang 4m pht mit melamine TC E1, g6 day t6i thiéu 17mm.
H¢ chit: STEM INNOVATION PETROVIETNAM
2.13 | Hg chit, logo nhén dién Logo truong, Logo nha tai trg
2.14 | Goi trang tri phong lab Tranh anh, bang huéng dan an toan, ndi quy, cay xanh
2.15 | Goi v¢€ sinh cong nghiép
IV | THIET BI PHONG STEM
1 | Thiét bi chung
THONG SO MAN HINH HIEN THI:
Kich thu6¢c man hinh: t6i thiéu 867
- b6 phén giai: t6i thiéu 4K (3840 x 2160)
- Khu vyc hién thi: 1428.48 (H) x 803.52 (V)mm )
- Loai panel: IPS; Loai dén nén: LED nén truc ti€ép (DLED); Cong nghé chong choéi: 25% haze
- b6 tuong phan tinh: 3000:1
11 - B sang: 450 nits

Man hinh tuong tac 86 inch

- B0 chinh xdc mau: AE<1

- Thi sai: 0, man hinh cudng luc d6 cung 9H, d6 day t6i da 3mm

- Tudi tho dén nén: > 60,000 gid

Chung nhan chit lwong: Ching nhan chim séc mét: Ching nhdn 4nh sang xanh thip cia TUV;
Chuing nhén khong nhip nhay cua TUV, chimg 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 diéu hanh)

- Thoi gian phan hoi: < 5ms

- Do chinh xé4c diém cham: £1.5mm

- Hd trg viée ghi va x6a ddng thoi ciia nhidu ngudi dung

- Chu thich truc tiép: HS trg viét trong giao dién hé théng ma khong can mé ché do chi thich

Loa Skywave 2.2, cOng suat thyrc: 2x8W + 2x18W; Mtic ap sudt am thanh: 88dB (1W, 1m)

Hé diéu hanh tich hop: Android 14.0 Google EDLA (SoC: 8nm, CPU: A72 x 4+A53 x 4 octa-core,
2.2GHz; GPU: Mali G52 MC3; NPU: 6 TOPS; RAM: 8G, ROM: 128QG)

"Hé diéu hanh hd trg: 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 INx 1, AUDIO INx 1; VGA IN x 1;
RS232 x 1; RJ45 IN x 1, TF Card Port x 1

Ng0 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/a/ax, 2.4GHz/5GHz

Nguén dién: AC100-240V 50/60Hz

- Phy kién di kém: But tuong tac x2, Diéu khién tir xa x 1, Cap ngudn x1, Cap HDMI x1

Khung treo man hinh cb dinh

Cic chire ning va phin mém di kém man hinh:

Phan mém hoc tap twong tac dong bd thuong hiéu man hinh:

Giai phap LMS (Hé thong quan 1y hoc tap): H) tro két ndi Google Classroom va nhap thong tin 16p,
danh sach hoc sinh; hd trg soan thao AI bai giang tu dong chi can tiéu dé; cung cap hon 100 thi
nghiém mo phong ma gido vién c6 thé duyét, 1am thir va danh dau cac mo phong can trinh chiéu trén
16p bao gdm vt 1y, hoa hoc, toan hoc, thién vin hoc, sinh hoc va cac mén hoc khac cho cac khdi tiéu
hoc, trung hoc co s, trung hoc phd thong; cung cip cac dang bai tp tuong tac nhu: phan loai, ghép
cap, dién Vao chd tréng, kéo tha, ... hd tro trinh bay va twong tac trong 16p hoc. 6. Cung cap quyén
truy cap nén tang dam may: Ho tro truy cap Google Drive va Onedrive.

HO trg da ngdn ngit

Phan mém chia sé khong day dong bo man hinh; phan mém quan Iy tap trung thiét bj ddng bo thuong
hiéu man hinh

Béo hanh: Theo tiéu chuin nha SX

1.2

May tinh mini OPS PC cho man
hinh tuong tac

CPU: Thé hé 13 Intel Core i7-13620H (Core: 10, Threads: 16, Frequency: 2.4Ghz, max frequency:
4.9Ghz, TDP: 45W, Cache: 24MB) hodc tuwong duong

Memory: DDR4 16G

Hard Drive: SSD256GB




Graphics: Intel Iris Xe Graphics

OPS interface: 80 pin

Cong két nbi:

4xUSB3.0; 1xUSB Type-C; 1xMIC in, 1xLine Out, 1xRJ45, 1xHDMI 2.0, 1xDP, 1xHDD LED,
1xPower LED, 2x2.4G/5G Dual frequency antenna (optional), 1xPower button, 1xOS reset

Operating System: Windows 11 Pro

1.3

Hé théng hop hoi nghi truc tuyén

DPam béo cac hé thdng phai hoat dong dong b, tuong thich v6i nhau. Gom:
1. Loa kém micro hop truc tuyén: (SO lwong 3 cai)

S6 luong micro: 8

Pham vi thu 4m: T4t nhat: 4 m (13.1 ft), Toi da: 8 m (26.2 ft)

Déi tan micro 100 — 10 kHz

Cong suét loa (t6i da) SW

Miic ap suat 4m thanh 82 dB @ 1m

Déi tan loa 100 Hz — 20 kHz

Loai bo nhiéu AL: Co6

Full Duplex: C6

Tu dong diéu chinh 4m lugng: Co

Loai bo tiéng vang ty dong: Co

Két ndi USB-C x1, RJ45 (PoE vao) x1, RJ45 (PoE ra)xl1,

DC vao 54V / 0.925A

Phim nhanh Tat/B4t micro, Tang/giam am lugng, Tra 101, Két thic cude goi
Pén LED bao hiéu: Co

Kich thudc: 122 mm (duong kinh) x 65 mm (cao)

Trong luong 472 g

Phu kién di kém: Gia dé ban, Céap USB-C to USB-A 3mxl1, day nguén
Chtng nhan phong hop: Pugc chiing nhan boi Microsoft Teams Rooms

- Bao hanh: 24 thang

2. Camera truc tuyén (S6 lwgng: 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

Diu ra video (USB 3.0): H.264/MJEPG 1én t&i 2160p@30£ps

Diu ra video (USB 2.0): H.264/MJEPG 1én t&i 1080p@30£ps

Diu ra video (HDMI): H.264/MJEPG 1én t&i 2160p@30£ps

Diu ra video (IP): H.264/MJEPG 1én t6i 2160p@30fps (ludng thtr nhit); H.264/MJEPG 1én t&i
720p@30fps (ludng thir hai)




Zoom: 12x Zoom quang hoc, 3X Zoom s0

Goc nhin (FOV): DFOV 90°/ HFOV 80°/ VFOV 49.2°

Tiéu cy 6ng kinh: 4.8mm ~ 57.8mm

Khau d6 éng kinh: F1.8 ~ F3.6

Pan & Tilt diéu khién bang dong co: Pan: £170°, Tilt: £90°

S6 luong cai dat trude: 10 qua diéu khién hong ngoai, 128 qua RS232

Lat hinh anh va phan chiéu hinh anh: C6

Camera Panoramic

Cam bién hinh anh: 8MP, Cam bién Sony

Nip che riéng tu dién tir: Co

Dén LED hién thi: C6

Go6c nhin: DFOV 120°

Xoay tha cong: +-10°

Thong sb khac

Tinh ning AI: Ty dong lay khung hinh, Theo ddi dién gia, Theo ddi nguoi thuyét trinh
Cong 1/0: 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

Phu kién: Cap USB C-A (2m) x1, Ngudn, Diéu khién, Kit lap dat, Sach huéng dan sir dung
Kich thudc: 181 x 151.5 x 178.4mm

Kich thudc dong goi: 295 x 245 x 243mm

Trong lugng tinh: 2.3 kg; Trong luong tong: 3.95 kg

- Bdo hanh: 24 thang

1.4

Hé thong 4m thanh phong STEM

1. Micro khong day cai ve d0: (S6 lwong: 1 cai)

Micro khong déy bluetooth

Cong tic nguon, ting glam am luong va bat tat tleng

Giao dién sac: Type C; H tro sac tir tinh

ben LED khac nhau bao cac trang thai khac nhau bao gom: Dang ghép ndi loa; Pa ghép ndi (loa hodc
b6 thu am thanh); Trang thai tét tiéng; Dang sac; Trang thai sac day

Chtre ning két ndi: Sir dung ma hoéa hong ngoai dé két ndi nham tranh két ndi véi cac loa khac trong
16p . Viéc khép mi véi loa giang day c6 thé dwoc hoan thanh nhanh chéng trong vong 5 gidy ma
khéng can thao tic rudom ra. ‘

Thoi luong pin >5 gid. Khi sac ddy, c6 thé dap tmg viéc day tan sudt cao cho 7 16p trong mot ngay (45
phiit/mét 16p). Sac trong 10 phut c6 thé dap tng thoi gian day cua mét 16p (45). phut/lop)

Trong moéi truong mé va khong bi nhidu, khoang cach truyén khong day hiéu qua 1a >15 mét .

HO tro ghép ndi hai micrd khong diy véi loa hoat dong tich hop cing luc dé dat dugc diu ra tron cia




hai micré dé khuéch dai

Tinh ning cho ty dong dé tiét kiém pin: Néu khong dugc sir dung trong 15 phit khi bat ngudn, micro
s& & ché do cho

Bugc trang bi giao dién micro ngoai Type-c, dugc tai st dung voi giao dién sac. N6 ¢o thé két ndi voi
micr6 khac co giao dién Type-C, vi du két ndi v6i micrd choang dau khéc.

Thong s6 ngudn: Dau vao sac: 5V/0,5A

Dung lugng pin: 350 mAh; Thoi gian st dung: > 5 gio

Thong sb hiéu suit:

Bién dang: <1% 94dB SPL@1kHz/ <5% 110dB SPL@1kHz; Do khuéch dai: >15dB; ty 1€ tin hi¢u
trén tap am: >60dB

Tang on: < 200uVrms

Do tré Am thanh : 35ms

Kich thudc téng thé (dai x rong % cao): 62,1x26,5%24,7mm (bao gém ca kep sau)/
62,1%26,5x18,3mm (khong bao gém kep sau)

- Bao hanh: 24 thang

2. Loa treo twong (1 bd gom 2 cai)

Loa chinh: 1x Rj45, 1x USB A, 1x audio in, 1x mic in, 1x audio out, 1x céng két ndi t6i loa phu.

Loa phuy: 1x cong két ndi t6i loa chinh.

Ché do loa Bluetooth:HJ tro dién thoai Android, két ndi khong diy véi loa qua Bluetooth dé diéu
khién am lugong cua loa. Pat tén Bluetooth, dat mat khéu Bluetooth va cac chirc nang khac giup gido
vién quan ly loa dé dang diéu khién hon.

Thiét bi hién thi man hinh phang thong minh tuong tac két nbi khong day voi loa théng qua Bluetooth
dé dat duoc kha ning diéu khién chirc nang am lugng cua loa hoat dong (yéu cdu may tinh bang théng
minh tuong tac va loa hoat dong gidng nhau mot thuong hiéu)

HOG tro mot bd loa duge ghép ndi voi hai micrd dong thuong hidu

Do nhay cta loa: 85dB(1W/1M)

Cong suat dinh mirc: 2x40W@4Q

Ty 1€ tin hi€u trén tap am: >83dB

THD+N: <1% @1W/1k

Bluetooth 5.0

Kich thuée: 340x230x193mm / 1 chiée

Trong lwong: 11kg / 1 chiée

- Bdo hanh: 24 thang

1.5

Phan mém quan 1y 16p hoc
STEM

Muc tiéu:
- Luu trir d@t liéu bai hoc sTEM chu dong va lién tuc
- Van hanh phong hoc STEM hiéu qua trong ca truong hop Online va Offline




- Phan mém phat trién tai Viét Nam, dé dang update va hd tro trong truong hop cé nhu cau thay doi
hodc phat trién phu hop.

- C6 thé tro thanh 1 module riéng va két ndi vao cac hé théng quan tri cua trudng trong twong lai

- bam bao cac tinh nang van hanh va quan ly phong hoc STEM hiéu qua.

Gom:

1.5.1

B¢ may tinh (dung 1am may chu)

B6 may tinh (dung 1am may chi) (dam béo viéc hoc dién ra thong sudt ca online va offline)

- CPU: Intel Core i5 (6 nhan / 12 ludng, base 2.5GHz, turbo 4.4GHz, tich hop GPU UHD Graphics
730) hodc tuwong duong.

- Mainboard: chudn mATX, hd trg DDR4)

- RAM: 32GB DDR4 (2x16GB, bus 3200MHz)

- SSD: 512GB NVMe PCle 4.0

- Tan nhiét CPU: tan khi, RGB

- V6 Case: 3 quat RGB

- Ngudn: cong sut 650W

1.5.2

Phan mém danh cho gido vién

Phian mém Stem Room - Gido vién

1.1. Tinh nang Quan 1y Lép hoc:

- Quan Iy tai khoan giao vién, hoc sinh.

- Thém giao vién phu trach 16p, hoc sinh cua 16p.

- Tao va Quan ly phong hoc (Live Rooms): Gido vién quan ly cac thong tin nhu Tén 16p hoc va Thoi
lugng. .

- Cung cap tiry chon ghi lai budi hoc.

- So @6 16p hoc (Class Map): Cho phep giao vién sap xép vi tri (kéo va tha) cua timg hoc sinh va gido
vién trén mot so do tryc quan. Co thé cau hinh so db tir giao dién bén ngoai va xem trong 16p hoc.

- Thu vién file: thu vién dé quan ly cac hoc liéu giang day (Slide, tro choi, phleu bai tap, video,
audio,...). Thu vién c6 tinh nang tao thu muc.

- Quan ly cac budi hoc cho 16p hoc, tu ddng sinh ra mot ma 16p, Gido vién chi can sao chép va glri ma
nay cho hoc sinh dé tham gia.

- C6 tinh nang ghi lai budi hoc thanh file video kém hoi thoai trong budi hoc.

- Ché d6 giao dién (Dark/Light Mode): 2 ché d6 hién thi Sang va Téi dé phu hop véi méi trudng, bao
vé mit va theo so thich ciia ngudi dung.

1.2. Tinh ning Quan Iy & Trinh chiéu N6i dung (Thi nghiém ao, Slide tuong tac,....):

- Cong cu quan 1y hoc lidu sé (Library): cong cu quan 1y tai liéu giang day hd trg da dinh dang (bai
giang tuong tac, thi nghiém 3o, trd choi, bai tap, video, audio, PDF, va anh). D& dang tim kiém va
chon tai liéu.

- Tai va trinh chiéu tai liéu truc tiép: Gi4o vién c6 thé tai 1én cac loai tép tin da dang nhu Slide, video,
audio tir may tinh. Cc file sau khi tai 1én c6 thé dugc trinh chiéu ngay trong 16p hoc.




- Trinh chiéu Noi dung Pa phuong tién (Slide, Video, Hinh anh,...)

- Tich hop Cong cu Soan giang: gido vién xay dung chudi hoat dong dong va quan 1y file day hoc.

1.3. Tinh nang chat v¢i hoc sinh, nhém hoc sinh trong 16p hoc:

- Tro chuyén da kénh (Chat): kénh chat chung cho ca 16p. Cho phép giao vién chat riéng véi ting hoc
sinh.

- Khi chia nhém, hé thong ty dong tao kénh chat riéng cho tirng nhom.

- Hoc sinh ¢6 tinh nang gio tay phat biéu gitp giao tiép voi gido vién linh hoat trong 16p hoc

- Gido vién c6 thé giao tlep riéng véi timg hoc sinh ma khong anh huéng dén 16p hoc.

- C6 tinh nang giri tin nhin text tir gido vién t6i ca 16p hodc timg hoc sinh

- C6 tinh nang chuyén tap tin t6i hoc sinh.

1.4. Tinh ning bang tring

- Cung cép gido vién bang tring, hoc sinh theo ddi dugc toan bo thong tin gido vién thao tac trén bang
tréng. ‘ .

- Gido vién c6 thé v&, gb van ban, chén hinh khéi, thay ddi kich thudc, mau sic, kiéu hién thi vin ban
va vi tri cac ddi tuong nay trén bang tring.

- Gido vién c6 thé chén hinh anh 1én bang tring

- Trén bang tréng c6 thé thuc hién sao chép cac ddi tuong, nhan ban cac ddi tuong, thyc hién undo,
redo (cac thao tac hoan tac) cac hanh dong da thuc hién.

- C6 cong cu bt x6a cho bang trang. C6 thé chon nhiéu dbi twong dé xoa.

- H) trg 5+ bang tring gitp gido vién nhleu khong gian trinh bay

- C6 thé linh hoat chuyén giita cac bang trang ma khong mat ndi dung.

- Pong ho bam gio (Stopwatch): dong hd dém nguge ¢ thé cai dit thoi gian tuy chinh. Dung dé kiém
soat thoi gian 1am bai, thao ludn hoac cac hoat dong trong 16p.

1.5. Tinh néng chia s¢ file (audio, video, chia s¢ man hinh,...):

- Tinh nang Chia sé man hinh (Share Screen): chia sé toan by man hinh may tinh hodc chi chia s¢ ctra
sO ctia mot ing dung cu thé. ‘ ‘

- Gi4o vién co thé cheén file video 1én. Gido vién chu dong didu khién dwoc phat, dimg, di chuyén dén
thoi gian bét ky cua video, trén man hinh hoc sinh hién thi video tuwong ty trén man hinh gido vién.

- Tinh nang chia sé hoc li¢u, bai giang cho ca 16p

- Gido vién c6 thé chia sé cac hoc liéu, bai giang tur thu vién ca nhén hodc tai 1€n tir may tinh.

- Céc hoc liéu hd trg dinh dang phé bién word, pdf, powerpoint..

- Gi4o vién c6 thé chuyén trang cac hoc li¢u dang chia sé, ghi chu, v€ trén hoc li¢u. Cac thao tac, ndi
dung ghi cha ddng bo t6i man hinh hoc sinh.

- Dbi véi bai giang twong tac do gido vién tu soan & thu vién, gido vién c6 thé chia sé giang day chung
cho toan 16p hoac chia sé cho tirng hoc sinh thyc hanh, gido vién c6 thé theo doi va xem két qua thuc
hanh cua tirng hoc sinh.




1.6. Coéng cu giao Bai tdp, Dy an cho hoc sinh, Nhém hoc sinh:
- Tich hop cong cu Tao Bai tip Da dang: thi nghiém/Iip ghép vat 1y, tric nghiém, dién khuyét, kéo
tha,...
- Cong cu giao bai tap, du an cho hoc sinh: gido vién giao cho hoc sinh bai dudi dang thi nghi€ém, lép
ghép vét ly, tro choi trong thu vién file. Hoc sinh thuc hién truc tiép trén may, hé théng théng ké bao
céo két qua.
- Danh gia két qua ty dong: cho diém ty dong dua vao dap an da cai dat sin.
- Tinh nang cho diém va khen thudéng: Gido vién co thé cho diém tmg hoc sinh thong qua menu
tuong tac hodc cho diém ca 16p/nhidu hoc sinh cing luc. C6 thé cho diém sau khi hoc sinh tra 16i cau
hoi.
- C6 bang xép hang diém cho 16p hoc trong budi hoc dé khich 18 hoc sinh
- Chia nhom hoc tap: Giao vién co thé tao cac nhom va kéo-tha hoc sinh vao cac nhom. Cung cép tinh
ning chia nhém ngau nhién.
- Theo di Tién d6 Dy 4n Nhom: Gido vién truy cap vao man hinh cua timg nhém dé Giam sat tién do
lam viéc nhom.
- Chia s¢ man hinh ciia Nhém hoc sinh 1én man hinh chung cua 16p.
- Bang Bao cdo Lép hoc: Cung cép bao cao tong quan vé tién do cua toan 16p.
Phian mém Quin ly day hoc Stem (Stem LMS) Giao vién (Dong bo voi Phan mém Stem Room)
2.1. Quan ly Tai khoan:

- Quan ly tai khoan: Cho phép tao mdi, cap nhat, xda, va quan ly trang thai hoat dong (hoat dong hodc
tam dung) cho tai khoan gido vién va hoc sinh.
- Phan quyén truy cap: Cho phép quan tri vién (QTV) phan quyén vai tro va quyén truy cap chi tiét
vao céc tinh nang trong ting 16p hoc.
- Phén quyén sir dung linh hoat theo cac ving dif liéu, tai nguyén va chirc nang trén hé thdng.
- Chtrc ning cho phép quan trj vién x6a/khéa/phuc hdi hidu luc ngudi dung.
2.2. Quan 1y ndi dung chuong trinh Stem:
- Cho phép ngudi quan tri xdy dung ndi dung ciia mén hoc bao gdm cac loai ndéi dung duoc td chirc
theo cau tric phan cap.
- Hd tro cac bai giang theo dinh dang: Text-html, Scorm, video, am thanh, hinh anh, file van ban.
- Chc cong cu xay dung Bai giang, Bai tap, Ngan hang cau hoi, Ngan hang d& thi, Ngén hang khéo sat.
- Chure nang bao mat tai liéu: cho phép Quan tri vién chu dong chén Watermask dé bao mat tai liéu.
2.3. Tich hop Cong cu xay dung va thiét ké hoc liéu Stem:
- Cong cu thiét k& Thi nghiém 4o
- Cong cu thiét ké Bai giang tuong tac
- Cong cu thiét ké Phiéu bai tap tuong tac
- Cong cu thiét ké Tro choi tuong téc




2.4. Tich hop Cong cu xdy dung Bai tap, Bai kiém tra:

- Cho phép Giao vién dé dang tao cau héi véi cac dinh dang sau: Pon lua chon, Da lya chon, Dién
vao chd tréng, Ty luén, Ghép ndi, Kéo tha phan loai, Chon tir danh sach.

- Gido vién tao cau hoi bang cach nhap tiéu dé cau hoi, dap an theo mau nhap cua hé théng va cho
diém cau héi linh hoat theo nhu ciu ctia Gido vién vién

- Gi4o vién c6 thé tai cac hinh anh bai tap dugc chup tur hé théng va tao ra cac cau hoi truc tiép tur hinh
anh vura tai 1én.

- Cho phép Giao vién nhit cdu hoi tir Ngan hang ciu hoi dé tao bai tap bai kiém tra.

2.5. Quan ly cau hoi, bai kiém tra, bai thi: _

- Ngan hang ciu hoi hd trg ddy du cac dinh dang ciu hoi dap ing cho bai thi - kiém tra danh gia

- Quan Iy Ngan hang cau hoi, dé thi, khao sat theo ciu truc hinh cay

- Quan tri vién phan quyén cho phép Sub-admin sir dung Ngan hang ciu hoi, d& thi.

- Cho phép ngudi dung Import cau hoi bang file Word

- Cho phép ngudi dung Import ciu hoi bang file Excel

- Cho phép nhép ndi dung cau hoi truc tiép trén hé thong véi am thanh hinh anh da phuong tién: 4m
thanh, hinh anh, video

- Cho phép nhap goi y cho cau hdi.

- Cho phép thiét 1ap thoi gian 1am bai ctia bai kiém tra: C6 dinh hodc theo Khung gio.

- Cho phép chia ca thi

- Cho phép Tat/Bat chirc ning hién thi diém sb.

- Cho phép thiét 1ap hoc vién duoc xem lai két qua hay khong

- Cho phép cai dit sb 1an dugc 1am bai

- Bai kiém tra c6 thé dugc 1dy ngau nhién cau hoi tir thu vién cau hoi.

- Cho phép quan tri vién chia bai kiém tra thanh timg phan thi. Dat tiéu dé va nhit cau hoi riéng cho
ting phan thi

- Hé théng cho phép thiét 1ap ngudng diém: Pat/Khong dat.

- Ty dong luu phuong an tra 16i. Khi mat két néi mang van cho phép tiép tuc lam bai, ty dong cap
nhat két qua khi c6 két ndi tro lai.

2.6. Quan tri 16p hoc:

- Cho phép gan noi dung vao 16p hoc.

- Cho phép dit diéu kién hoan thanh cho ndi dung.

- Cho phép gan bai thi tir ngan hang d& thi cho 16p hoc.

- Cho phép gan bai khao sat tir ngan hang khao sat cho 16p hoc.

- Cho phép tao cac bai thdo luidn chung/riéng trong 16p hoc.

- Cho phép tao céc lich hoc truc tiép (c6 thé diém danh, danh gia va luu bao c4o).

- Cho phép gan 16p hoc cho mét hodc nhiéu gido vién ciing lic




- Cho phép phé duyét hoic tir chdi cac hoc sinh.

- Pdng bd voi Phan mém Stem Room

2.7. Cac Tinh nang cua 16p hoc:

- Quan ly dao tao theo 16p, thoi gian (bdt dau, két thuc), mon hoc, khung ndi dung, hinh thic va
phuong phép danh gia.

- Céc tinh nang xay dung chuong trinh dao tao:

- Theo ddi s6 lugng, chét lugng céc 16p.

- Nhap diém thi tir bai offline 1én hé thdng

- T4t/bat download ndi dung trong 16p hoc. .

- Thiét 14p diéu kién hoan thanh chuong trinh hoc. Téi thiéu gdm thong qua chi tiéu diém hodc thoi
luong

- Thao luan, giai dap thic mic cho hoc sinh trong khoa hoc

- Gamification: Hoc sinh thi dua hoc tap theo 16p.

- Tao lich day.

2.8. Quan ly Bao céo:

- Cho phép xuit két qua bao cdo ra Excel

- Cho phép xem bao céo tryuc tiép trén hé thong

- B4o cédo cho hoc sinh:

+ Danh séach cac 16p hoc da tham gia

+ Thong tin chi tiét vé két qua hoc tap ctia mot 16p

+ Danh sach céc bai kiém tra da tham gia

- Bao céo cho gido vién, nguoi quan ly:

+ Danh sach céc 16p hoc trén hé thong

+ Thong tin chi tiét vé két qua hoc tap ctia mot 16p hoc

+ Béo céo chi tiét két qua hoc tap cua ting hoc sinh trong 16p hoc

+ Béo céo chi tiét két qua bai thi trong 16p hoc.

+ Bao cao danh sach nguoi dung theo vai tro.

2.9. Chure nang quan ly giang day cho Gido vién:

- Cho phép gan Giao vién quan 1y cho cac 16p.

- Panh gia hoc sinh, thanh vién trong 16p (thdng qua cac bai kiém tra) khi tham gia qua trinh hoc tap.
- Truc tiép theo ddi qua trinh hoc cua tirng hoc sinh.

- Xem dugc lich day, gi4do an cho tung budi hoc.

- Piém danh cac 16p offline

- Panh gia hoc sinh thanh vién trong 16p (thong qua cac bai kiém tra) khi tham gia qua trinh hoc tap.
- T6 chirc cac chuwong trinh khao sat. Theo ddi danh gia chét luong 16p do minh thyc hién.

- Tham gia thao ludn, giai d4p thic méc cho hoc sinh; dinh kém duoc file trong timg thao luin ¢ dinh




dang Word, PDF, Video, Audio, Anh...

Phan mém Soan bai giang Twong tic

(Pong bd véi Phan mém Stem Room & Phin mém Quan Iy day hoc LMS)

3.1. Coéng cu Lap trinh kéo tha - Noi dung Stem (Thi nghiém ao, Bai giang tuong tac, Tro choi tuong
tac,...):

- Cho phép gi4o vién tao cac ndi dung twong tac dé dang bang ngon ngir kéo tha véi giao dién than
thién.

- TUr cac cau lénh c6 san trén giao dién, gido vién két hop cac céu Iénh véi nhau dé tao ra mot nodi
dung tuong tac hip din.

-Co dﬁy du céac cAu tric cta ngoén ngit 1ap trinh nhu vong lap, diéu kién logic, cac bién toan cuc, cuc
b6, bién dbi twgng, ham, tin nhan...

- Cung cép dﬁy du cac sy kién va hanh dong nhu su kién va cham, su kién click, su kién ddi tugng di
vao vung chua, sy kién ndi... cac hanh dong nhu ddi mau, thay ddi van ban, phong to thu nho, di
chuyén theo cic van tdc tuy bién.

3.2. Cong cu vin ban: Cho phép gido vién sir dung cong cu dé tao ra cac hop van ban véi day du cac
loai phong chir.

3.3. Cong cu hinh khéi: Cho phép gido vién tao ra cac loai hinh khdi khac nhau, d& dang tuy chinh
mau sic va tuong tac, tao hiéu ing xuat hién dep mat cho hinh khdi. Cung cip céc hinh khbi da dang
(tron, vudng, mii tén, 101 thoai, ddm mAy, ngoic,...). C6 cac diém diéu khién thay ddi goc bo, hinh
dang hinh khdi.

3.4. Cong cu v&: Cho phép gido vién v& ra cac dbi tuong, dudong thang, duong miii tén... theo muc
dich str dung.

3.5. Cong cu tai 1én: Gido vién sir dung dé tai 1én cac ddi tugng media nhu hinh anh, hinh nén, phim
hinh, audio, video tir may tinh c4 nhén 1én thiét ké

3.6. Cong cy bang: Giao vién su dung dé tao cac bang dit liéu v6i danh sich miu bang theo chu d&
thiét ké co sin hoic gido vién co thé ty tao mot bang dir liéu voi phong cach ca nhén chi v6i hanh
dong don gian la nhap s6 hang, s6 ¢ot va didu chinh mau sic theo y do ca nhan.

3.7. Cong cu biéu do: Gido vién sir dung dé tao biéu dd vi miu cé sin: cot, cot chong, dudng, tron...
va nhap so liéu vao bang di li¢u dé tao ra mot biéu d6 chinh xéc, nhanh chong.

3.8. Cong cu mindmap: Gido vién stir dung dé tao mindmap tir mau c6 sin d& dang, c6 thé tiy chinh
hinh anh, vin ban hién thi trén cac diém nit theo ¥ tuong thiét ké.

3.9. Tai 1én Powerpoint:Cho phép gido vién nhép file nguyén Powerpoint tir mdy tinh c4 nhéan lén
cong cu soan giang, giit nguyén hiéu tng ctia powerpoint, gido vién c6 thé chinh sta hiéu tng tuong
tu nhu powerpoint.

3.10. Trinh chiéu: Gitp gi4o vién c6 thé trinh chiéu bai giang truc tiép cho hoc sinh.

3.11. Xuat/ Nhép tép nén: Cho phép gido vién dé dang xuit cling nhu nhap lai bai giang dudi dang




tép nén.

3.12. Tinh nang Timeline: Gip gido vién tao dugc phat trién nhitng bai giang tuong tac bang giao
dién dong thoi gian thudn tién trong viée sip xep cac hoat anh, phan nhom cac hoat canh.

3.13. Thiét 1ap template: Gitip gido vién c6 thé tao thiét 1ap tir bai giang tuong tac, giup tiét kiém thoi
gian khi gido vién tao bai giang tuong tu.

3.14. Tinh nang Hiéu trng: Giup gido vién cho cac bai giang tuong tac nhitng hiéu ing sinh dong tuy
theo muc dich sir dung cta giao vién.

3.15. Tinh nang Kéo tha: Gitip di chuyén cac van ban, hinh dnh c6 trén bai giang hodc kéo tha cac
cau tra 101 ding. ‘

3.16. Tinh niang Phat phim hinh: Ding tai nguyén tir phim hinh dé tao nén nhitng chuyén dong cua
nhan vat hay birc anh sinh dong giap gido vién c6 mot bai giang dac sdc thu hut hoc sinh.

3.17. Tinh nang Khung chira: Tao nhiing khung chira dé chira nhitng hinh anh, van ban khi duoc kéo
tha vao . . .

3.18. Tinh nang Hién 4n vin ban, hinh anh: Céc van ban hinh anh c6 thé in hién theo v muén co thé
theo cac kiéu mo, an hién, hién tuy theo ¥ cua giao vién.

3.18. Tinh nang Hién an van ban, hinh anh: Cac van ban hinh anh c6 thé 4n hién theo y mudn ¢6 thé
theo cac kiéu mo, an hién, hién tuy theo ¥ cua giao vién.

3.19. Tinh nang Néi: Cho phép tao diém ndi bat dau va két thuc dé tao nén twong tic ndi hai hodc
nhiéu d6i tuong trén bai giang véi nhau dé dang cho cac bai giang tuong tac ndi.

3.20. Tinh ning Chinh sira khi trinh chiéu: Tao nén cac vin ban c6 thé chinh stra ngay ca khi duoc
trinh chiéu.

3.21. Tinh nang hiéu tng Van ban

- Tinh nang thay d6i nén cho vin ban: Thay doi nén ctia vin ban bang cac mau sic hodc hinh anh
thém dac sac cho bai glang cua giao vién.

- Tinh nang Thay d6i mau vin ban: Diéu chinh giup cac tuong tac co thé thay ddi duge mau chi theo
¥ muén cua gido vién. _

- Thay ddi hiéu tng cho vin ban: Thém d6 bong cho van ban mirc d6 d6 bong va do trong sudt.

- Thay d6i khung vién cho vin ban: Chinh mau sic d6 day cia khung vin ban phu hop véi bai giang
va voi cac tuong tac cua bai.

3.22. Tinh nang Thay d6i con tro chudt khi di chudt vao: Con tré chudt khi di dén hinh anh hay vin
ban nao do s€ thay d6i hinh dang con troé chudt giup gido vién thé hién nhimg hinh anh hay vin ban c6
thé tuong tac. _ .

3.23. Tinh niang Thay ddi tht tw 16p: Thay dbi thir tu cac 16p trong bai giang dé phu hop qua trinh
giang day va céc tuong tac vdi bai giang.

3.24. Tinh ning thay d6i Thudc tinh tity chinh: Tao cac thudc tinh tiy chinh cta dbi twong trén slide
dé phu hop vdi thiét ké bai giang va ndi dung phu hop.




3.25. Tinh ning Di chuyén theo quy dao: Gido vién co thé v& quy dao va cho vin ban hodc hinh anh
chay theo quy dao theo ¥ mubn _

3.26. Tinh niang Di chuyén theo dudng: Gido vién co thé v& dudng theo ¥ mudn va cho vin ban hoic
hinh anh di chuyén theo y mudn véi téc d6 d6 tiry chinh. _

3.27. Tinh nang thao tac voi slide: Copy nhan bén slide, di chuyén thir tw vi tri cac slide, x6a slide....

3.28. Tinh ning tao muc luc cho bai giang: C6 thé nhém céc slide vao cac muc luc hinh cay

1.5.3

B6 Phin mém Stem - Danh cho
Hoc sinh

1.1. bang nhép & Tham gia Lép hoc:

- Hoc sinh truy c4p phin mém nhap "Ma 16p hoc"

- Hoc sinh xem dugc danh sach tham gia.

1.2. Tiép nhan Trinh chiéu va tuong tac:

- Hoc sinh xem Gi4o vién trinh chiéu céc bai giang dugc thiét ké dudi dang tuong tac.

- Hoc sinh c¢6 thé tryc tiép thuc hién cac hanh dong trén man hinh bai giang.

- Tiép nhén Tin nhin & phan hdi: Nhan céc tin nhén tirc thi, nhic nhé hodc huéng dan ca nhan tir gido
vién va phan hoi.

1.3. Thuc hanh Bai tap, Dy an trén 16p:

- Twong tac dugc voi Noi dung khi Gido vién yéu cau.

- Tham gia cac Hoat dong "Game hoa”, Hoc sinh tham gia tra 101 cau héi dé ghi diém, thi dua voi cac
ban trong 16p. . .

- Bang tring Twong tac (Whiteboard): Hoc sinh ¢ thé dugc gido vién moi 1én bang dé viét cau tra 10i,
v¢€ hinh,...

- Hoc sinh lam bai kiém tra tric nghiém, bai tap tu luan hodc phiéu bai tip twong tac ngay trong budi
hoc.

- Hé théng chdm diém ty ddng cho cac céu hoi tric nghiém.

1.4. Céng cu Hop tac lam Du 4n nhom:

- Lam viéc nhom: sir dung khong gian lam viéc chung cia Nhom trong thoi gian thuc.

- Cong cu Thao luan Nhom: Chat, thao luan dé hop tac véi cac thanh vién trong Nhom.

- Lam viéc nhém: trén bang chung cia Nhom, cac nhi€m vu gido vién giao.

- Xem danh gia dy an Nhom tir Gido vién: Xem diém sd, nhan xét chi tiét, va két qua danh gia tir Gido
vién.

1.5. Bang trang Tuong tac (Whiteboard)

- Gi4o vién va hoc sinh déu c6 thé st dung dong thoi bang tring.

- Hoc sinh ¢6 thé duoc gido vién moi 1én bang dé viét cau tra 10, v& hinh,..

1.6. Cac cong cu Giao tlep trong Lop hoc _

- Gio tay phat biéu (Raise Hand): Hoc sinh nhip vao biéu tugng gio tay dé bao hiéu mudn tra 15i ciu
hoi hodc co y kién, gitp 16p hoc co trat tu.

- Khung trd chuyén (Chatbox): Hoc sinh c¢6 thé gd cdu héi hodc cau tra 10i vao khung chat dé twong




tac voi giao vién va cac ban ma khong lam gian doan bai giang.

- Video va Am thanh: Hoc sinh c6 thé bat/tit camera va micro cia minh dé giao tiép bang 10 néi va
hinh anh. .

1.7. Lam Bai kiém tra, Bai thi:

- Hoc sinh lam bai kiém tra tric nghiém, bai tap tu luan hodc phiéu bai tip twong tac ngay trong budi
hoc.

- Hé théng chdm diém tu dong cho cac cau hoi tric nghiém.

2.1. Bao cao hoc tap: . .

C6 man hinh dashboard thong tin hoc tap, hién thi théng tin tong quan vé qua trinh hoc tap cta hoc
sinh (téng sb 16p hoc, $6 lugng budi hoc da hoan thanh, sb lugng 16p hoc dang dién ra)

2.2. Xem dugc lich day.

Hoc sinh xem duogc lich day cua Giao vién 16p ctia minh.

2.3. Thao luan: . ‘

Hoc sinh ¢6 chirc ning Théo luan chung/riéng dé trao ddi hay giri thic méc.

2.4. Xem lich st hoc tép:

Cho phép hoc sinh xem lai lich sir hoc tap cac 16p da tham gia.

2.5. Theo doi 10 trinh hoc:

Hoc sinh c6 thé theo ddi 10 trinh hoc tap cua ban than.

2.6. Thu vién s6:

Hoc sinh c6 thé st dung thu vién s6 dé trau doi kién thirc.

2.7. Tham gia bai thi va xem két qua:

- Hoc sinh ¢6 thé tham gia thi.

- Hoc sinh c6 thé xem lai bai thi: xem diém, xem lai bai lam, xem dap an ding/sai (theo cai dat cua
quan tri vién).

Phu kién két ndi, nhan cong lép

Phu kién va nhén cong lép dat man tuong tac, h¢ théng hoi nghi truc tuyén, hé théng am thanh phong

1.6 dat STEM
May tinh xach tay phuc vu thuc s " . . _
\ K LA 1A Man hinh 15.6" FHD,300nits/ Intel Core 17 13620H/16GB DDRS5/512GB PCIE SSD/Win 11
1.7 | hanh thiét k&, lap trinh Al - IoT, home/Wifi 6+BT/camera HD/FingerPrint/3cell,50WHrs/ hodc twong duon
robot, in 3D, khac/cat CNC g ’ ; g g
Wifi 6, AX2974 (2x2), MU-MIMO
Chuyén dung: WiFi Indoor Ceiling/ Wall
1.8 | Thiét bi dinh tuyén Mién phi Cloud Managed, 2400 Mbps (5 GHz), and 574 Mbps (2.4 GHz)

2 x 6 dBi (2.4 GHz); 2 x 7 dBi (5 GHz)
21 dBm on 2.4 GHz, 21 dBm on 5 GHz.
1x GE PoE port, 802.3af (Maximum Power 10.7W)




1.9

B can bang tai Router

8 cong Gigabit Ethernet (c6 1 cong 2.5 Gigabit Ethernet), 01 cong SFP+ quang 10 Gbps, cau hinh t6i
da 1én dén 7 Wan.

Cau hinh phan ctmg CPU Quad-core 1.4Ghz CPU, 1GB RAM, RouterOS L5.

PoE in (Céng port 1), passive, 18 - 57 V.

01 céng SFP+ quang 10 Gbps

Dap tng tir 300-450 thiét bi két nbi dong thoi

HO tro Load Balancing véi 8 phuwong phéap cin bang tai khac nhau.

Hé diéu hanh RouterOS

Dung cu, cong cu, may moc gia cong lam dy an

2.1

Trang bi PCCC

Binh ciru hoa ABC xéch tay loai 4kg c6 tem kiém dinh i ’
Binh chira chay bot ABC 1a loai binh chira chay xach tay sir dung bot ABC dé dap tat cac dam chay do
chat ran, chat long va khi dot.

Binh ctru hoa CO2 xach tay loai 4kg c6 tem kiém dinh q )
Binh chira chay khi CO2 1a thiét bi phong chay chita chay hiéu qua, phu hop dé dap tat cac dam chay
loai B (chat 1ong dé chay nhur xiing, dau, son) va dam chéy dién

Hop dung binh ctru hoa ) n
K¢ dung binh cttu hoa dugc phit mét 16p son chong tinh dién dat Ti€u Chuan Viét Nam.

Chin chién hong
Tinh nang: Dap tat ddm chdy méi phat sinh Chat li¢u: Da Cotton
Kich thudc: 1,8m x 1,8m

Chan soi thuy tinh ) ’
Chan dap Ita s:(,)'i thiy tinh chiu nhiét 1€n dér~1 790 d(i) C, ¢o kich :[hu(')rc da dang (Im x Im dén 3m x
3m), min va mém mai, khong hai da nguoi, dé€ uon, dé sir dung, tuoi tho cao.

Dén Exit 2 mat KT120

B0 so ctru

Dén pin




Nguon sang: Bén LED cong sudt cao Loai dén: LED

Thoi gian sang lién tuc: 10h cao, 16,5h thap Tudi tho den (gio): 30000 ) )
bién 4p dau vao (V): AC110V-240V Chung nhéan: CE, EMC, LVD, RoHS Pham vi chi€u xa toi da:
500m

2.2

Dung cu bao hd ca nhan

+ Chup tai chong on.

+ Tap dé

+ Kinh bao ho

+ Doi gang tay bao ho lao dong
+ Hop khéu trang chdng bui
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Dung cu cam tay, may mdc cam
tay

B dung cu toolkit thuc hanh:
1. May moc:

+ 01 May mai,

+ 01 may cha nham

+ 01 May cua dia

+ 02 May khoan cam tay

+ 06 Sung ban keo

2. Cong cu dung cu:

+ 03 B0 kim cac loai

+ 03 B0 bua cac loai

+ 03 B0 co 1€ cac loai

+ 03 B miii khoan cac loai
+ 03 B0 thudc cac loai

+ 03 B0 vit cac loai

+ 03 B dao cac loai

+ 03 B0 diia cac loai

+ 06 But tha dién

+ 01 May hut bui
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Nguyén vat liéu lam du an

Vit tu & Nguyén vit li¢u:
Day riat nhya

Bing dinh xdp

Bang dinh dién

Bing dinh gidy

Bang dinh trong

Gidy rap

B6 hop nhya Bia

carton Fomex




Gidy xi mang/tring
Hop dung nguyén liéu
Hop ngan kéo (Tu mini)
R6 nhya

Tu dung linh kién 16n
G6 lam du an

2.5

May in 3D

Kich thudc in: 250 x 250 x 250 mm

Cong ngh¢ in: CoreXY

Tbe d6 in:

Tbc do dé xuat: 300 mm/s

Tbec d6 toi da: 600 mm/s

Gia tc:

Dé xuét: 10.000 mm/s?

Téi da: 20.000 mm/s>

Do on:

Ché do tiéu chuan: <46 dB

Ché d¢ yén tinh: <44 dB

Nhiét do:

Pau phun: Lén dén 320°C

Ban nhiét: Lén dén 120°C

Pau phun:

Duong kinh tiéu chuan: 0.4 mm (hd tro 0.2/0.6/0.8 mm)
Thiét ké: Kim loai, c6 thé thao roi nhanh chéng

Man hinh diéu khién: Cam tmg dién dung 4.3 inch

Két ndi khong day: HS trg Wi-Fi, ing dung Anycubic APP cho diéu khién tir xa va giam sat thoi gian

thuc

Chuc nang thong minh:

Phat hién 16i in (Spaghetti detection)

Phat hién hét filament

Khéi phuc in sau khi mét dién

Giam sat video (480p)

Chup anh time-lapse

Chat liéu hd tro: PLA, PETG, TPU, ABS, ASA

Hoat dong siéu ém 44dB — phu hop khong gian giao duc, van phong
Dau in nhiét d6 cao 320°C — d& thao lip, chdng tic nghén hiéu qua




Tinh ning in da mau sic v6i Hé thong cap soi théng minh

HJ tro in da mau sic: Toi da 4 mau voi mot He théng cép s¢i thong minh; tdi da 8 mau khi két ndi
hai Hé thong cip soi thong minh

Heé thdng cap soi thong minh: Hé théng quan 1y filament thong minh, tu dong chuyén ddi giita cac
cudn filament ma khong can can thiép thu cong

Hé théng lam mat: Quat lam mat hiéu sut cao dam bao chat luong in 6n dinh

Bo bai giang cho Gido vién/ hoc sinh

Bai 1: Gi6i thiéu vé In 3D

Bai 2: Quy trinh In 3D

Bai 3: Tao md hinh dé in 3D

Bai 4: Phat trién k¥ ning tao mé hinh

Bai 5: Thir thach thiét ké in 3D

Bai 6: Vat li€u co ban va qua trinh cét 1p (slicing)

Bai 7: Bai kiém tra cudi khoa (Co ban)

Bai 8: In 3D trong xa héi cua chiing ta

Bai 9: Céc loai may in 3D khac nhau

Bai 10: Gi6i thiéu vé mo hinh héa tham sé (Parametric 3D Modeling)

Bai 11: Phét trién ky ning CAD

Bai 12: Thir thach thiét ké trung cip

Bai 13: Cit 16p va vat liéu & mirc trung cip

Bai 14: Cit 16p tuy chinh

Bai 15: Panh gia cudi khoa (Trung cip)

Bai 16: In 3D va sin xuét

Bai 17: Tinh bén viing va in 3D

Bai 18: Ky ning mé hinh héa CAD tham s ning cao

Bai 19: Thiét ké nang cao — Tao mé hinh &p dién thoai théng minh

Bai 20: Thir thach thiét ké nang cao

Bai 21: banh gia nang cao

Huong dan toan dién vé khoa hoc Bootcamp In 3D: Pao sau vao viéc lam chu cac k¥ thuat in 3D va
khic phuc su cb.

2.6

Nhuya in

Nhua PLA cac mau:

Théng sb k¥ thuat:

- Puong kinh: 1.75 mm

- Nhiét 36 in: 190 — 220 °C
- Nhiét ¢ ban in: 0 — 60 °C
- Toc d6 in: 40 — 100 mm/s




- Po bén kéo: ~50 — 70 MPa

- D6 gian dai khi dut: 6 — 10%

- M6 dun dan hoi: 3.5 — 4.0 GPa

- Bg cung: Shore D ~83

- Nhiét d6 héa mém (Tg): 55 — 65 °C
- Nhi¢t 36 nong chay: 150 — 160 °C
Nhiét @6 lam viéc an toan: < 60 °C

2.7

B¢ may 3-in-1: 3D Printer &
Laser & CNC kém bd hat mui va
loc khi

Thong s6 chi tiét:

Kich thudc may: 580 mm x 620 mm % 634 mm

Kich thudc kém vo bao vé: 665 mm x 943 mm x 705 mm

Chat liéu khung: Hop kim nhom cao cap Vo bao vé: Tiéu chuin laser Class 1, v6i cam bién cira va nut
dirmg khan cip

Man hinh diéu khién: Cam tmg 7 inch, Hé diéu hanh (OS): Android

Cong két ndi: Wi-Fi, USB, USB flash drive In 3D (FDM)
Kich thudc in:

350 mm x 400 mm x 400 mm (v&i 2 dau phun)

375 mm x 400 mm x 400 mm (dAu phun tréi)

400 mm x 400 mm x 400 mm (dau phun phai)

Tiéu chuan: 0.4 mm (vt liéu dong)

Tuy chon: 0.2 mm, 0.6 mm, 0.8 mm (vat liu thép cting)
Nhigt d¢ i da:

Dau phun: 300°C Ban nhiét:

Khu vyc trong: 110°C Khu vyc ngoai: 80°C

Vit liéu ho trg: PLA, ABS, ASA, PETG, TPU, PVA, HIPS, Nylon, soi gia cudng (carbon, thiy tinh)
Tdc d6 in dé xuat: 180 mm/s

Bé mat in: Mat kinh phu PEI hai mat Khéc Laser

Cong suit laser: 40W

Khu vuc lam viéc: 400 mm X 400 mm

Tdc d6 khic toi da: 100 mm/s

Do sau cét téi da: 8 mm (g6 Paulownia)

Kich thuéc diém laser: 0.05 mm x 0.2 mm

Vit liéu ho trg: GO, da, vai, acrylic t6i mau, nhua, kim loai phu son, da, gém, V.V.
Gia cong CNC

Cong suat mo-dun CNC: 200W




Tdc d6 truc chinh tdi da: 18.000 vong/phut Khu vuce lam viéc: 400 mm x 400 mm
Puong kinh miii cit: 0.5 mm — 6.35 mm

Vit liéu hd trg: Go cung (S(‘Si, oc cho), gS mém, acrylic, nhua, PCB, v.v.
B diéu khién tich hop

Kich thudc: 189 mm x 300 mm x 191 mm Cong suét: 300W + 450W
H¢ diéu hanh: Android

Chip diéu khién dong co: TMC2209 D6 lap lai: £ 0.05 mm

Truyén dong truc vit:

Truc X/Y: Lead 40 mm Truc Z: Lead 8 mm Phin mém va két nbi

Phan mém diéu khién:

(hd tro Windows, macOS, Linux)

Dinh dang hé tro: STL, OBJ, SVG, DXF, PNG, JPG, BMP, v.v.

Két ndi dit liéu: Wi-Fi, USB, USB flash drive

B san phdm bao gdm M4y in Vo bao vé v6i quat hut khi

Mo-dun in 3D kép (Dual Extrusion) M6-dun laser 40W

Mo6-dun CNC 200W Ban in PEI hai mat

Day ngudn va cip két néi Hudng dan lap rap va sir dung

THIET BI VA HQC LIEU THEO CHU PE STEM

KHOA HQC TU NHIEN(VAT LY — HOA HQC — SINH HQC)

1.1

B hoc tap STEM Khoa hoc
THPT

B0 diéu khién - thu nhan tin hiéu so

Cam bién do nhiét do

Cam bién do cudng d6 am thanh

Cam bién do ndng do khi Oxi trong khong khi

Cam bién do 4p suat khi

Cép két ndi

Thiét bi, dung cuy, vt tu tiéu hao chu dé Nong chay, dong dac

Thiét bi, dung cu, vt tu tiéu hao chu dé Nhiét d6 sbi

Thiét bi, dung cuy, vt tu tiéu hao chu dé Lén men ruou




Thiét bi, dung cy, vét tu tiéu hao chu dé& Anh huong cia néng d6 dén toc do phan Gng

Thiét bi, dung cu, vat tu tiéu hao chi dé& Pinh luat Boi-Lo-Ma-Ri-Ot

Thiét bi, dung cu, vat tu tiéu hao chi dé Cac yéu t6 anh hudng toi hoat tinh Enzim

Thiét bi, dung cu, vat tu tiéu hao chu dé Song 4m

Thiét bi, dung cuy, vt tu tiéu hao chu dé Téc do truyén am

1.2

Kinh hién vi k¥ thuat s6

3-Kinh hién vi: '

Heé thdng quang hoc: Hé thdng quang hoc hitu han, 160mm, tong chiéu dai 195mm Ong quan sat: Dau
kinh ba thi kinh; Loai Siedentopf, xoay 360°

b0 nghiéng: 30°

Khoang cach gitra hai thi kinh: 48-75mm Thi kinh: WF10X/20mm, WF25X/8mm v&i

+5 dibp ¢ dng bén trai

Mam xoay vat kinh: C6 4 6 lap vat kinh (nac khoa vat kinh tai vi tri 1am viéc) Cac vét kinh:
4X/0.10, 10X/0.25, 40X/0.65/S, 100X/1.25/S/Dau

Ban kinh: Ban soi co hoc, 130 mm X 130 mm

Pham vi di chuyén X&Y: 70 mm x 30 mm Chét giéi han: Puoc cai dit trude va co thé diéu chinh
Tu quang: Ty quang Abbe N.A. 0.9/1.25, trang bi ciing man chin sang, nang ha kiéu xoén dc
Co ché lay nét: Hé thdng 14y nét tho va tinh dong truc

Pham vi di chuyén tryc Z: 14.5 mm

Do chinh x4c lay nét tdi thiéu: 2.7um/div Ngudn sang: Dén LEDIW, D6 sang c6 thé diéu chinh
Ngudn dién cung cip: AC 110240V hoic 5V DC (USB hoic PIN)

4- Camera:

Do phan giai: 13MP (4800 x 2700)

Kich thudc diém anh: 1.12 pm x 1.12 um Kich thuéc cam bién: 1/3” CMOS

Giao dién dau ra: HDMI, USB

B6 nh¢ luu triv: H trg thé nhé MicroSD 1én dén 64GB

Man hinh hién thi: Man hinh full HD 10.1- inch, 1920 x 1200

3- B9 thiét bi bao gom:

B san pham bao gdm: Thén kinh hién vi x1,

Thi kinh WF10X %2,

Thi kinh WF25X %2,




Dau soi kinh x1,

TAm loc sang mau xanh x1,
Tai chdng bui x1,

Céu chi du phong x1,

Tai liéu hudng dan str dung x1,
Bo chuyén d6i nguon x1,

Man hinh hién thi 10 inch x 1

B6 mo hinh trdng cay thity canh

B6 mé hinh trong cay thuy canh tudn hoan (Hydroponics) gdm hé thong thuy canh NFT, tuoi, dén

1.3 tuAn hoan (Hydroponics) LED quang hop trong rau, b Kit khoa hoc méi truong IoT, nguyén lidu san xuat kém bo gido an t6

churc hoat dong.
2 | CONG NGHE BAN DAN & KY THUAT DPIEN TU
B6 STEM ldp trinh ning cao véi Arduino 1a mét bd dung cu hoc 1ap trinh duoc thiét ké riéng cho
STEM. Thong qua nhimg du an 1ap trinh day thu vi, hoc sinh hoc dugc cach dung sy sang tao dé cai
thién cudc song va tim ra phuong phap giai quyét Van de.
Céc ¥ tuong trong b kit déu bat ngudn tir doi song hing ngay nhung dugc néng cao hon, khuyen
khich nguoi hoc su dung nhing vat liéu san c6 xung quanh nhu ly gidy, que gd, bia carton, dat sét..
dé tao ra cc san pham doc dao, mé ra vo van kha ning sang tao.
Thong sb chi tiét
Vat ligu: Cac cam bién str dung PCB v6i cong nghé ma vang (ENIG).
Két ndi: Chuan glao tiép phd bién Ph2. 0 3Pin cta phan cimg ma ngudn mé; cong sb va cong twong tyr
dugc phan biét bang day Dupont mau sic khac nhau.
B6 STEM Iap trinh nang cao voi Bo mach chu: . 2 R
2.1 ; ; Arduino chinh (ho trg chitc nang tai ISP, chan TX/RX, chan AREF, 6 cong PWM tai Pin 11, 10, 9, 6,

Arduino

5, 3).

Bo mach mé& rong (tich hop khe cim XBee, giao dién Bluetooth/APC, cong cip ngudn riéng cho
servo, cong tic kich hoat module khong day, twrong thich ca bo mach 3.3V va 5V).
Phan mém 14p trinh:

Lap trinh kéo tha khong can viét code (Mixly, Mind+, ...).

Arduino IDE.

Thiét bj d4u vao (cam bién): Cam bién rung sO

Cong tic hdng ngoai Cam bién anh sang Cam bién goc

Cam bién am thanh Cam bién nhiét d Nut nhén |

Cam bién siéu am do khoang cach Cam bién nhiét do & d6 4m

Thiét bi d4u ra (md-dun diéu khién): Servo




bén LED mini Pén RGB

Coi bao (buzzer) Man hinh LCD Ro-le

Thiét bi giao tiép: Module Bluetooth Module IoT
Phu kién di kém:

Hop pin 6xAA c6 dau nbi Cap USB

Déy Dupont

2.2

Bp dung cu dién tur (may han,
dong ho do dién, Oscilloscope
mini...)

1. May hién song (Oscilloscope)

Thiét ké dang tablet, diéu khién qua man hinh cam tmg IPS 4.3” (480x272 px). Thiét bi tich hop 3
chuc nang chinh:

May hién soéng (Oscilloscope) — 2 kénh, kién traic FPGA+ARM+ADC, tdc d6 ldy mau 250 MS/s,
bang thong 50 MHz, do dién ap dinh +400V, hd trg lwu dang song. Pong hd van ning sé6 (DMM) — do
phan giai 4.5 chir s6, 19999 count True RMS, do dién ap & dong dién AC/DC.

May phat tin hiéu DDS — tao 12 dang song, tan sb t6i da 10 MHz, hd tro luu va xuét dang song.

Tich hgp tinh nang AUTO mdt phim, ché d¢ kich hoat Auto/Normal/ Single, phan tich X-Y (so
pha/bién do/tan s6), phan tich phd FFT dé xir 1y tin hiéu phtc tap.

Thong s chinh

Man hinh: IPS 4.3” cam ung, 480%272 px Oscilloscope: 2 kénh, 250 MS/s, 50 MHz BW, +400V
input, luu/chup dang song Multimeter: 4.5 digits, 19999 count True RMS, AC/DC voltage & current
DDS Generator: 12 dang séng, max 10 MHz

Phan tich tin hiéu: X-Y mode, FFT spectrum

Ngudn pin: 4000 mAh, dung lién tuc ~4 gid, sac nhanh USB-C

2. May han:

C6 thé diéu chinh nhiét 4o, cong suat 75W, thiét ké dé sir dung cho sira chira linh kién dién ta. May
c¢6 kha nang 1am néng nhanh, diéu khién nhiét d6 dé dang qua néit nhan va man hinh LCD hién thi,
dam bao do an toan cao cho nguodi dung.

Thong s6 k¥ thuat

Ngudn vao 220 VAC +10 V, 50 Hz Cong suit 75 W

Dai nhiét do lén dén 480 °C

Cam bién nhiét Sensor st chiu nhiét cao Hién thi Man hinh LCD

Tro khang tiép dat < 2 Q Dién ap tiép dat <2 mV

Kich thudc: L128 x W104 x H79mm

Trong lugng 1 kg

Vit tu khac: Dong hd do dién tir chinh xéc, hat thiée, kim cit chan linh kién, hat thiéc, nhip

TRI TUE NHAN TAO (AI) - CAM BIEN - DU LIEU




3.1

B6 hoc tap STEM Al IoT,
Coding tryc quan

La bd hoc tap AL IoT dugc thiét ké danh riéng cho giao duc STEM, gitip hoc sinh tir bac tiéu hoc téi
trung hoc phé thong d& dang tiép can cac cong nghé tién tién nhu Tri tué nhan tao (AI), Internet van
vat (IoT).

- V6i thiét ké tich hop tat ca trong mot, Bo mach chinh dugc trang bi man hinh mau 2,8 inch, camera
2MP, micro, loa va nhiéu cam bién nhu anh sang, nhiét do, do am, gia tde ké cung den LED RGB.
Nho d6, ngudi hoc ¢6 thé truc tiép quan sat dit lidu, hinh anh va két qua phén tich ngay trén thiét bi,
khéng can két ndi thém phan ctng phirc tap.

- KIT h tro 1ap trinh kéo tha truc quan than thién cho ngudi méi bét dau va MicroPython cho nhiing
ngudi dd co nén tang 1ap trinh, gitip hoc sinh vira dé tiép can vira c6 16 trinh nang cao.

Théng sb chinh:

Bo mach chu

Chip 32-bit 161 kép, xung > 240MHz

B§ nhd: SRAM > 512KB, Flash > 16MB, PSRAM > 8§MB

Két néi: WiFi 2.4G + Bluetooth 5.0

Tich hop: man hinh mau > 2.8", cam bién nhiét 46 & d6 4m, cam bién anh sang & UV, gia tdc ké 3
truc, micro, loa, >3 LED RGB, > 3 niit nhin

Camera ho trg AL: phat hién khuon mit, QR, chuyén dong, chup anh, truyén anh qua WiFi

Micro kép chong on

Giao dién: Type-C, khe thé TF, > 2 cong 10 PH2.0, 1 cong 12C, gold finger > 15 kénh 10

+ Bo mach mo rong

19 c¢6ng 1/0, 1 cong 12C, 1 cong chuyén dung

Tich hop buzzer, cong tic ngudn

Dién ap 3.3V — 5V, cip ngudén MicroUSB

+ Mo-dun dién tir

Ro-le: vo trong subt, diéu khién béng tin hiéu s

Giao dién chuan PH2.0, ¢6 13 bét vit tién 1€ip rép

+ Phu kién

Cép nap dit liéu, day két ndi Bom nudc

Hop pin

+ Lap trinh

Hb tro lap trinh kéo tha va MicroPython Tai nguyén hoc tap

Di kém 26 tiét hoc dién tir theo bd gido an

B6 hoc tap STEM Al IoT,
Coding nang cao vdi board may

La bd hoc tap duoc thiét ké chuyén cho gido duc STEM gitp gido vién va hoc sinh tir bac trung hoc
co 5O t6i trung hoc phd thong 1am quen véi kién thirc 1ap trinh Python ciing nhu phan ctng dién tir tir
con s6 0, déng thoi trai nghiém cac du an IoT, tri tué nhan tao (Al) va AioT co kién trac may tinh
don bang (Single Board Computer) vi CPU 4 nhan, bd nhd trong va 6 clmg on-board, c6 thé chay




3.2

tinh nhung

Python day du thay vi MicroPython.

Tich hop man hinh LCD mau, WiFi, Bluetooth, nhiéu loai cam bién thong dung va céac giao dién md
rong phong phu, thuén tién cho viéc giang day.

Hé diéu hanh Linux (Debian) va méi trudng Python dwoc cai sin, hd trg nhidu phwong thirc 14p trinh:
Lap trinh db hoa Jupyter Notebook Thonny

SSH tur xa VS Code

C6 san nhiéu thu vién Python phd bién, d& dang phuc vu cac tmg dung nhu xay dung hé thng IoT,
trai nghiém Al phat trién game, thi nghiém khoa hoc, thiét ké twong tic am thanh—anh sang, phét trién
thiét bi deo thong minh. ..

Théng sb chi tiét:

CPU: 4 nhan noi dia, 1.2GHz RAM: 512MB DDR3

B0 nhd: 16GB eMMC

Heé diéu hanh: Debian tich hop sin WiFi: 2.4G

Bluetooth: 4.0

Linh kién on-board:

Nt nhin: Home, A/B

Man hinh: TFT mau 2.8 inch, 240x320 Microphone

Cam bién anh sang Gia toc ké

Buzzer Giao dién:

USB Type-C x1

USB Type-A x1 (c6 thé gin thiét bi ngoai nhu camera USB)

Khe microSD x1

3Pin I/O x4 (hd trg 3 PWM, 2 ADC)

4Pin I2C x2

Gold finger: 19 kénh 1/O (12C, UART, SPI, ADC, PWM)

Ngudn: Type-C 5V Dién ap hoat dong: 3.3V

Dong dién t6i da: 2000mA Thiét bi m& rong di kém: Camera USB

Mb-dun nit nhan x 1

Cong tic dan dién x1

Cam bién goc x1

Mo6-dun giong noi Al x1

Servo x1

Ro-le x1

4. Phu kién

Cap USB x1

Day cam bién x1




B9 thiét bj xir Iy dit liéu va cam
bién nang cao V2 (Thiét bi dung

Bo thiét bi xtt ly dit liéu va cam bién nang cao su dung cho cac hoat dong thuc hanh va thi nghiém
trong gido duc STEM tich hop lién mon, hd tro nhiéu chu dé hién dai nhu Al — [oT, Coding va Khoa
hoc nang cao, giup hoc sinh vira hoc kién thtrc vira kham pha tng dung thuc tién.

V6i céu hinh manh mé& va hé sinh thai cam bién da dang, bo thiét bi cho phép xdy dung hang loat dy
an thyc té tir 1ap trinh tri tué nhén tao, diéu khién va giam sat thiét bj IoT, dén thi nghiém khoa hoc dit
lidu.

Thong s6 chi tiét:

B thu nhan va xir Iy s6 liéu (SCI DAQ) Board Arduino + Shield mé rong

Camera Al ESP32-S3 (Nhén dién hinh 4nh Edge, hd tro nhin dém, tuong tac giong noi ChatGPT)
Module wifi két néi dir liéu thu thap 1én IoT Cloud

Man hinh mau IPS 2.0 inch hién thi thong s truc quan

Cam bién do cudng d6 4m thanh Cam bién do ap sudt khi

Cam bién chat luong khong khi Cam bién ndng do bui PM2.5

3.3 | chung cho thyc hanh cac chi dé | Cam bién nhip tim va do nong do oxy trong mau
STEM tich hgp lién mon Al - Quang phd ké
IoT, Coding, Khoa hoc nang cao) | Cam bién anh sang digital 16bit do chinh xac cao
Cam bién la ban 3 truc
Cam bién moi trudng tich hop AI (VOC, nhiét d9, d6 4m, ap sudt)
Cam bién do nhiét do trong nudc Cam bién do ndng do khi CO2
Cam bién do lugng Oxi hoa tan trong nude Cam bién do ndong do khi Oxi trong khong khi
Cam bién do tong chét rdn hoa tan trong nudc TDS
Cam bién d6 dan dién EC Cam bién oxy hoa khir ORP Cam bién do d6 pH
Cam bién do cong suat Cam bién luc
Cam bién muyc chét 16ng khong tiép xtic Cam bién phat hién con ngudi
Module relay Module doc thé NFC
Module thoi gian thue RTC Module + loa phat 4m thanh Module nit bAm c6 dén LED Phu kién khay
pin, cap két ndi
May tinh bang cong nghi¢p tich hop (All- in-One HMI & Edge Device) xay dung trén nén Raspberry
May tinh nhung Raspberry Pi Pi CM4. V&i man hinh cam tGng 10,1" IPS, camera, wifi... thiét ké bén chic chuin IP65 va hd trg
tich hop man cam tng HMI nhiéu giao dién
10.1inch chuén cong nghiép cong nghiép (RS232/485, CAN, GPIO, Ethernet, USB, HDMIL...), reTerminal DM la giai phap ly
34 (,thiét bi tich hop tuong dé trién khai trong phong lab STEM, giang day AloT, IoT cong nghiép va dao tao 1ap trinh

tat ca trong mot Panel PC dung
cho phat trién du an Al nang cao,
IoT Gateway)

nhung.

Thiét bi duoc cai sin Raspberry Pi OS & SenseCraft Edge OS, hf) tro Node-RED3 Python, VS Code,
Jupyter Notebook, cho phép hoc sinh — sinh vién nhanh chong tiép can cac chi dé nhu xtr ly dir liéu,
Al tai bién (Edge Al), di€u khién IoT, tu dong hoa cong nghi¢p va khoa hoc may tinh ing dung.




Théng s6 k¥ thuat:

B xt ly: Raspberry Pi CM4, 4 nhan Cortex-A72 @ 1.5GHz

RAM & bg nhé: 8GB RAM, 32GB eMMC

(hd trg md rong NVMe SSD M.2)

Man hinh: Cam tng da diém 10.1" IPS, 1280%800, d¢ sang 400 nit

Am thanh & camera: 2 micro MEMS, loa, buzzer, hd trg camera CSI

Két ndi co day: Gigabit Ethernet, RS232/RS485, CAN bus, GPIO 40 chan, HDMI 4K

Két ndi khong day: WiFi 2.4/5GHz, Bluetooth BLE, hd tro 4G/LoRa qua mini- PCle

Giao dién 1ap trinh & hé diéu hanh:

Raspberry Pi OS, Node-RED, Python (Thonny, VS Code, Jupyter), SenseCraft AloT platform
Ngudn & d6 bén: 12-24V DC (hd trg PoE), tiéu thu 6-9W, mit trudc IP65, hoat dong tir —10 dén
50°C

Kich thudc: 259 x 191 x 42 mm, nang

~1,8kg

Ung dung trong do tao:

STEM/AIoT Lab: Hoc lap trinh Python, Node-RED, IoT & dit li¢u thoi gian thyc Ty dong hoa
cong nghiép: thuc hanh két ni PLC, cam bién, giao thirc RS485/Modbus

Al tai bién (Edge AI): xr 1y hinh anh, nhan dién, diéu khién thong minh ngay trén thiét bi
Khoa hoc mdy tinh ing dung: Phat trién hé théng giam sat, dashboard dir liéu, diéu khién tir xa

BOQ STEM TiCH HQP LIEN MON UNG DUNG THEO CHU PE NANG LUQNG/ MOI TRUONG/ PHAT TRIEN BEN VUNG

4.1

Bo STEM chu dé Nha thong
minh tiét kiém nang lugng va

chuyén d6i xanh (Hoc lap trinh,

diéu khién thiét bi dién théng
minh trong phong Lab STEM)

B STEM Nha thong minh tiét kiém nang lugng duoc thiét ké nham mang dén cho hoc sinh, sinh vién
va nguoi dam mé cong ngh¢ trai nghiém thuc té trong viéc xay dung, van hanh va tdi wu hoa mot hé
thong

nha théng minh hién dai.

B¢ kit s dung nén tang ma nguon m¢& Home Assistant — giai phap quan 1y thiét bi AI-IoT phd bién
toan cau, cho phep ngudi hoc dé dang két ndi, giam sat va diéu khién nhiéu thiét bj dién tir, cam bién
va hé thong chiéu sang — diéu hoa — an ninh trong mo hinh nha.

Diém nhin cua bo kit 1a hudng t6i tiét kiém nang luong va _phat trién bén viing: Hoc sinh s& dugc hoc
cach 1ap trinh cac kich ban ty dong héa (automation) dé t6i uu dién nang ti€u thy, vi du: tu dong tat
dén khi khong c6 ngudi, didu chinh diéu hoa dua vao nhiét d6 — do am, theo ddi dién ning tiéu thu
theo thoi gian thyec.

Thong s6 chi tiét:

Bo mach chii: Home Assistant Green. Cam bién: Nhiét 36 & d6 4m, anh sang, chuyén dong, cam




bién ctra tur.

Thiét bi diéu khién: Relay, cong tac thong minh, dén LED RGB, mo6-dun diéu khién quat/motor.
Po luong ning luong: Cong to dién mini hodc cam bién dong ACS.

Phu kién: Day két noi, ngu(‘?)n

Phan mém: Home Assistant cai dit sin, hd trg giao dién truc quan trén web/app.

4.2

Bo STEM chu dé Tram quan
trac khi tuong loT

Bo kit chu dé tram khi twong IoT, dugc thiét ké dwoc thiét ké chuyén cho STEM danh cho cap tiéu
hoc, THCS, THPT dinh hudng tich hop lién moén. B kit xoay quanh viéc thu thép — phan tich dir li¢u
khi tugng bang phan cimg ma nguén mé, dong thoi hién thi dir liéu dudi dang truc quan, gitp hoc
sinh rén luyén k¥ nang thiét ké giai phap tram khi tugng da chirc ning.

I. Bo mach chua

CPU str dung kién trac may tinh don bang, xung nhip > 1.2GHz, > 4 nhan, b nhé on- board > 512MB
DDR3, luu trit > 16GB eMMC, xuét xudng cai san hé diéu hanh Linux, hd trg Python 2 va Python 3.
HJ tro nhiéu phuong thic lap trinh: 14p trinh d6 hoa, Jupyter, Thonny, SSH tir xa, VS Code.

HO tro cai sdn cac thu vién Python pho bién nhur NumPy, Pandas, Matplotlib.

C6 kha niang chay chuwong trinh ngoai tuyén va luu trir nhiéu chuong trinh.

Hb tro két ndi Bluetooth 4.0 va WiFi 2.4G. Tich hop man hinh mau TFT 2.8 inch (240%x320), 2 nit
chirc nang lap trinh, cam bién micro, cam bién anh sang, cam bién gia tc, buzzer.

Giao dién: USB Type-C, USB Type-A (hd tro thiét bi USB ngoai nhu camera), khe microSD; it nhét 6
cdng mé rong cam bién (2 12C, 3 PWM trong d6 c¢6 2 ADC), 19 kénh IO gold finger (I2C, UART,
SPI, ADC, PWM).

Cép ngudn Type-C 5V, dién 4p hoat dong 3.3 V.

II. Cac m6-dun dién tir

1. Khi tugng (Weather Station):

H5 tro do toc do gio, hudng gid, nhiét d6, 4o am, ap suit.

Xuét dix liéu truc tiép dudi dang dai lugng vat ly.

C6 cong md rong cam bién ngoai, it nhat 2 cong tich hop.

Tuong thich cac bo mach diéu khién phd bién, hd trg UART & I12C.

C6 bo nh¢ > 16MB d€ luu dit ligu.

HOb trg GNSS dinh vi, WiFi, truyén dit liéu thoi gian thuc, dinh vi va truy xuét thong tin tir xa.

Pin dung luong cao, hd tro 1am viéc doc lap

> 48h, c6 ché d9 tiét kiém dién va hién thi dung lugng pin.

2. M6-dun nhan dién giong noi:

Hb tro nhan dién giong néi ngoai myén. Tich hop san > 135 cau lénh thong dung. Ho tro hoc thém >
17 cau 1énh moi.

Trang bi > 2 micro, loa va cong két ndi loa. H) trg UART & I12C, tuong thich v6i phan cling ma
ngudn mé phd bién.




3. M6-dun dién tir co ban:

[t nhét 6 loai, g(‘im nhung khong gidi han: cdm bién bui PM2.5, servo, dai LED, camera USB...
C6 16 bét vit dé ¢ dinh bang dc hodc bang dinh Velcro.

Giao dién PH2.0.

I11. Phu kién

Day két ndi module, day nap dit liéu cho bo mach chu, cic chi tiét cau triic lp rép.

4.3

B STEM chii dé Bao vé méi
truong giam phat thai Carbon,
su dung Nang lugng tai tao
(dién mat troi, gio)

La mot tram nang luong tai tao mini dung dé gido duc va nghién ciru, giap nguoi dung kham pha cach
thu nang lugng tir cac ngudn xanh, luu trit va phan ph01 dién nang. Thiét bi nay hd tro tich hop véi cac
mo-dun nang lugng nhu pin mat troi, turbine gio, ac-quy, va cam bién — cho phép hoc sinh/ sinh vién
thuc hanh mé hinh hé théng ning luong sach.

B kit hudng dén tmg dung trong giao duc STEM, du 4n khoa hoc méi truong, va lip dat moé hinh
tram nang lugng quy mo nhé dé hoc vé bién d6i ning luong, quan 1y ning lwong va hé thdng vi mo.
Thong s6 chi tiét:

Mo-dun quat — 1 céi

Mo-dun luu trit ndng luong — 1 céi

Moé-dun do dién ap — 1 cai

Mo-dun khai thac nang luong — 1 céi

Mo-dun ddng hd do cong suat s6 — 1 cai

May phat dién gié mini — 1 cai

Day ndi mé rong — 2 soi

T4m pin ning lwong mit troi — 1 cai

Hop pin — 1 céi

Dai dén LED nhiéu mau — 1 déi

Day két ndi 2 chan — 2 soi

Day két ndi 3 chan — 4 soi

Day két ndi 4 chan — 1 soi

Chén cdm hai nhanh — 1 bd

AI ROBOTICS VA TU PONG HOA

5.1

B¢ Robot giao dyc thong minh
the h¢ méi kem chu dé hoc tap

B6 Robot gido duc thong minh thé hé méi , dat tiéu chuan Hoa Ky, c6 thé dé dang trién khai cac chu
dé day hoc STEM/STEAM trong mén Tin hoc va mon Cong nghé. Vi hon 1.000 b phans-hoc sinh
c6 thé tham gia hoc tép, lap rap nhiéu mo hinh robot, qua do6 cai thién sy tap trung, kién nhin, dong
thoi phat trién tu duy logic va kha ning thiét ké co cdu chuyén dong nhu tay gip, tay ning, hay robot
di chuyén. Trong qua trinh hoc tap, hoc sinh c6 thé tham gia cac cudc thi trong nude va qudc té
Bo diéu khién trung tam (Brain 2nd gen)
Bo nhé: Flash = x32 Gen 1, RAM =x12 Gen 1




Man hinh: Mau, da ngon ngtr, hién thi dir liéu realtime

Cam bién tich hop: 6 truc (gyro + accelerometer)
Céng I/O: 12 Smart Ports (dong co, cam bién tu dong nhan dang);

Két ndi khong day: Bluetooth 5.0  hd tro tai chuong trinh qua Bluetooth hoic USB-C

Hb tro MicroSD: ghi dit liéu/log

bong co (Smart Motor gen 2)

Vi diéu khién tich hop: TI MSP430 — 16 MHz, hd trg encoder & current sensing

Encoder: Quadrature, d§ phan giai 0.375° (~960 xung/vong)

Thong s hoat dong:

Dién ap: ~7 V (cip qua Smart Port)

Cong suit lién tyc: 1.4 W

Mo-men xoin stall: 0.414 Nm

Téc d6 khong tai: 120 RPM

PID loop: 3 kHz; sample rate: 3 kHz

Dong khong tai: ~100 mA

Nguén

Pin Li-ion Gen 2: 7.2 V —2.000 mAh; sac qua USB-C

Dién ap Brain & thiét bi: 6 — 9 V DC

Smart Ports: tu dong diéu chinh dién ap, chong qua tai

Cam bién di kém

Bumper Switch: Cong tic va cham co hoc; gia tri doc 0/1; ng dung phat hién va cham, dung robot.
Touch LED: Pén LED cam ung dién dung, RGB; ing dung kich hoat hanh dong, hién thi trang thai.
Optical Sensor: Po mau sic (Hue, Saturation, Brightness), anh sang méi truong, ¢6 LED trang tich
hop; tmg dung phan loai mau, do dudng, phat hién vat thé.

Distance Sensor gen 2: Pham vi do 20200 mm (£15 mm) va 20-2.000 mm (+5%); nguén sang Laser
Class 1 an toan; ung dung gitt khoang cach, dém vat, do tde do.

Cam bién quén tinh tich hop: 6 truc (gyro + accelerometer), tan sb doc > 100 Hz; g dung dinh
huéng chinh xac, 1ap trinh di chuyén thang va quay goc.

1. Chu dé: Dong luc hoc co ban (Physics - Mechanics)

2. Chu dé: Toan hoc tmg dung (Mathematics - Measurement & Geometry)

3.Chu d&: Lap trinh va thuat toan (Computer Science - Programming Basics)

4. Chu d&: Cam bién va nhén dién méi trudng (Science - Sensors & Environment Interaction)

5. Chu dé: K§ thuat va thiét k& robot (Engineering - Design & Construction)




5.2

Bo6 linh kién mo g@ng cho Robot
kém chu dé thi dau

B¢ linh kién m¢ rong cho Robot dugce thiét ké dé bd sung linh kién chuyén dung cho robot thi déu bao
gdém banh xe omni, xich — nhong (chain & sprocket), bang tai (tank tread), hub va cac chi tiét truyen
dong. B kit gitp mo rong kha nang thlet ké robot v6i co cau di chuyén da huéng, hé théng kéo — day
linh hoat, dép tng tiéu chuén thi ddu qudc té. B kit bao gdm banh xe banh xe omnidirectional (gitp
robot di chuyén linh hoat da huéng), day xich & banh xich (lién két xich + cac banh xich 8-tooth, 16-
tooth, 24, 32, ...), bang tai & intake/flaps (ddy bang tai, cac flap dé hut/day vat thé), cac linh kién ciu
tric bo sung (beam, plates, connector, standoff, pins, shafts ¢ mo rong khung/co cau chuyén dong) va
2 dong co thong minh (Smart Motor) bo sung.

+ Chu dé thi dau robot hang muc-Trung hoc co sé
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Bo Robot co khi, 18p trinh thong
minh kém chu dé hoc tap

Bo Robot co khi, 18p trinh thong minh la giai phap hoc tap tich hop toan dién, gitip hoc sinh trung hoc
co s& va trung hoc phd théng phat trién cac ky nang tu duy phan bién, giai quyét van dé, tu duy thuat
toan va nang lyc cong ngh¢ thong qua hoat dong thiét ké - 1ap rap - lap trinh robot théng minh.
Hé thong dugc thiét ké phu hop véi cac chuan gido duc STEM hién dai, c6 thé tich hop vao chuong
trinh giang day mon Tin hoc, Cong nghé, Vit ly hodc cac hoat dong ngoai khoa, CLB Robotics va thi
dau robot.
+ Robot Brain: Bo diéu khién trung tim c6 man hinh mau 4.25”, d6 phén giai cao; 21 cong thong minh
cho dong co va cam bién; 8 cong thiét bi 3 chan truyén théng; két ndi USB va radio.
+ Smart Motors : Dong co thong minh tich hgp cam bién quay (optical shaft encoder), phan hoi thoi
gian thyc vé& téc do, mod-men xodn, va vi tri; diéu khién PID ty dong.
+ Pin Li-Ion 1100 mAh, sac nhanh, tich hop vi diéu khién theo doi dién ap, dong dién va nhiét do.
+ Bo diéu khién cAm tay ¢6 man hinh LCD, can diéu khién (joystick), cac nut 1ap trinh dugc, két ndi
khong day ‘ qua Bluetooth.
+Khung co khi: GOm thanh nhom dinh hinh, don béy, banh rang, truc, banh xe, khép ndi, bulong b
vit... cho phép lp dugc nhiéu mé hinh robot khac nhau.

+B0o cam bién

Cam bién cham (bump switch)

Cam bién quéan tinh (Inertial Sensor - do gia tc, goc nghiéng, dinh hudng)

Cam bién khoang cach (Optical/Ultrasonic)

+Cap va phu kién :Cap thong minh, cap didu khién, cong cu 1ap rap (vit, cd 18...), bd sac pin. |

+Phan mém lap trinh-hd trg 1ap trinh dang kéo — tha (block-based), Python hodc C++. Tuong thich
Windows/macOS/Chromebook.

Chu & 1: Lap trinh diéu khién va tu duy thuit toan

Chu & 2: Co hoc, cam bién va diéu khién phan hoi

Chu dé 3: Md hinh hoa, do ludng va thuét toan

Chu d& 4: Thiét ké k¥ thuat va tmg dung co khi

Chu d 5: K§ nang mém — Giao tiép khoa hoc va hop tic nhom




5.4 | Goi phu kién danh cho robot Go6i phu kién bao gém khi nén , cac cam bién mo rong va két cdu co khi...
B hoc tap STEM Al Robotics 1a nén tang gido duc tién tién, tap trung vao viéc ung dung Al thi giac
may tinh va hoc may trong giang day STEM.
+ Man hinh cam tng da ngdn ngir: Hién thi menu, dit liéu cam bién, vin ban va hinh anh do nguoi
dung lap trinh
+ Biéu cam emoji: 36 biéu cam doc dao giup Bo hoc tip trd nén sinh dong va dua 1ap trinh ra khoi
man hinh may tinh
+ Loa diéu khién boi nguoi dung: Tang tinh tuong tac thong qua cac &m thanh tuy chon. Diéu hudng
chinh x4c: Tich hop con quay hoi chuyén, cam bién gia téc va bd ma héa banh xe gitip didu khién
chinh xac
+Peén LED c6 thé lap trinh: Tuy chinh mau sic, tao trai nghiém truc quan hﬁp dan;
fCém bién thi giac Al: Nhan dién bong thé thao, thung chira, nhan April Tags (kém theo), va cd mau
sac
(Kicker): Cho phép Robot nhat/dat thung, bét va da bong thé thao; .
+B¢ diéu khién cam tay: Cho phép diéu khién—Robot theo moi hudng va kiém soat kicker;
+Giao tiép robot — robot: Qua Bluetooth dé hd tro hoc tip tuong tac (s& duoc cdp nhat trong phan
mém sau)
55 B0 hoc tap STEM Al Robotics + Tuy chon ngdn ngit 14p trinh: HO trg Blocks, Switch, Python va ca Visual Studio Code (qua
' kém chu d¢ hoc tap extension cua )

+ Lap trinh bang nit bam: Cho phép moi nguoi dung, ké ca méi bat dau, trai nghiém 1ap trinh Robot
+ Bang diéu khién (Console): Giri va nhan vin ban hai chidu va Robot hd tro tuong tac va g& 16i
+Tai chuong trinh tién lgi: Truyén chuong trinh dé dang qua Bluetooth hoic USB;

+Pin sac tich hop qua cong USB: Pin lithium bén bi cho ca robot va bd diéu khién;

+San thi ddu tiy chon Robot Field giup ting tinh hap dan va kiém soat khong gian choi, c6 thé dat

trén  ban  hodc san Vi xu ly trung tam & hé  théng (Brain)
Bd nao tich hop: Kiém soat toan bd cam bién, man hinh va dong co Al

Mot vi diéu khién cho man hinh cam tng 240x240, LED, loa, va giao dién ngudi dung Mot vi diéu

khién khac xir Iy cam bién IMU (3-axis gyro + 3-axis accelerometer) va bo ma hoa banh xe.

Kha ning lap trinh tai thiét bi:

Console va Button Coding hoat dong offline, xir 1y logic ndi bd khi khong két ndi voi may tinh
Giao tiép & cép nhat;

Bluetooth: Tai chuong trinh hodc firmware truc tiép qua khong day;

USB-C:  Sac pin va lap trinh  khi két ndi v6i may  tinh
Luu trlt & tuong tac;

Console text: Cho phép truyén dir lidu hai chidu giita Robot va phin mém (Bluetooth hoic USB)




Théng bao ngudi dung: Emoji (36 biéu tugng), hinh anh, vin ban tiy chinh;

Mo-dun tuong tac vat ly;
Man hinh cam tng da ngén ngir: pixel 240x240 — diéu khién tryc tiép va hién thi hinh anh + emoji
LED lap trinh: Pugc diéu khién qua chip, hd trg phan hdi trang thai va debug;

Loa tich hop: Phat m thanh, thong bao, hodc canh bao do nguoi dung lap trinh;
Cam bién & didu khién chuyén dong
3 banh omni => hé dan dong omnidirectional, duoc diéu khién béng thuét toan va chip xu 1y;
Cam bién dinh vi di chuyén:
Gyroscope 3-axis + Accelerometer 3-axis
Encoder banh xe — cho phép dan huéng chinh xac trong slider code

5.6

San thi d4u tiéu chuin cho Robot
thong minh

B san thi ddu tiéu chuén cho Robot thong minh dugc thiét ké theo chuan thi ddu quéc té, véi kich
thudc lép rap 1,83 m x 2,44 m, bao gdm 48 tim san nhya (1 ft x 1 ft), 24 tudng thang va 4 goc. HE

théng tuong bao co chidu cao 64 mm, dugc ché tao tir nhya bén, giup dam bao d6 6n dinh trong qua
trinh thi dau.

5.7

Bo phan tir trén san thi du chinh
thirc cho Robot thong minh, mua
giai 2025-2026

La bo phan tir thi ¢au chinh thirc duge phat hanh cho mua giai 2025- 2026. Bo kit bao gom day du vat
thé thi d¢au, khung muc tiéu va cac céu kién san theo quy chudn trong Game Manual ciia mua thi, dugc
san xuat tir nhya k¥ thuat cao cap, mau sic tidu chuan, bén va tai sir dung nhiéu 1an. Bo cho phép thiét
1ap san tap luyén va thi ddu moé phong chinh xac méi trudng thi dau thyc té

5.8

Khung sa ban thyc hanh/ thi déu
Robot kém bo cham diém

Bo khung san thi dau 1a hé théng thanh sin thi dau tleu chuan, thiét ké két ndi nhanh (snap- together)
Bo bao gom day du cau phan: 16 T Connectors (Khop nbi chir T), 8 Corner Connectors (Kh6p ndi goc)

, 4 Side Extrusions (thanh vién bén), 4 Center Extrusions (thanh vién trung tdm), 4 Left Extrusions
(thanh vién trai), 8 Vertical Center Extrusions (thanh vién trung tam ding), 4 Vertical Corner
Extrusions (thanh vién goc dung), 12 GPS Code Extrusions (thanh V1en mi GPS ), 8 Side Panels (tim
vién bén ), 4 Center Panels (tim vién trung tdm), 2 Straps (day dai ¢b dinh), 2 Field Cases (tai dung
khung san), 2 Field Tile Cases ( tii dung tam san). Cac thanh rao tich hgp ma GPS hd trg dinh vi robot.

Khi théo rdi, toan bo rao vién dugc cat gon trong 2 thing chuyén dung, thuan tién van chuyén va bao
quan.

B6 phin mém chdm diém
B0 diéu khién tran dau Smart Field Controller Kit

5.9

Tham sén chéng tinh dién
(36 tam)

Tham san chéng tinh dién dung cho thi dau
Céc tam c6 kich thudce 2' x 2' (khoang 60cm x 60cm) c6 thé ghép ndi voi nhau, duoc ding dé tao nén
san thi diu Céc tdm nay c6 kha ning chdng phong dién tinh dién (ESD). Can 36 tim dé lap day mot
sn tiéu chudn




5.10

B phin tir trén san thi diu chinh
thuc cho Robot co khi, 1ap trinh
thong minh, mua giai 2025-2026

B6 phan tir trén san thi dau chinh thirc cho Robot co khi, 1ap trinh théng minh, mia giai 2025-2026
La bo linh kigén va phu ki¢n chinh thirc do phat hanh cho mua giai 2025-2026. BJ kit bao goém day du
cac vét phém thi dau, cdu kién mo phong san choi va dung cu lién quan, dugc san xuét theo dung quy
chuin quéc té cua. Py 1a bo thiét bi can thiét dé lap dat san tap luyén, m6 phong chinh xac moéi
truong thi ddu, hd tro hoc sinh — sinh vién thiét k&, 1ap trinh va kiém chimg chién thuat robot trudc khi
tham gia cac gidi dau chinh thic.

5.11

Chuong trinh Phat trién Chuyén
mon Gido vién (Professional
Development Plus — PD+)

Chuong trinh Phat trién Chuyén mén Gido vién (Professional
Development Plus — PD+) 1a chwong trinh phat trién chuyén mén c4
nhan hoa, lién tuc va kéo dai subt nam, gitp gido vién bat déu va nang
cao nang lyc giang day robotics ngay hom nay. PD+ la mét nén tang
hoc truc tuyén qua video, dugc thiét ké nham hd trg moi gido vién
giang day va tich hop STEM mét cach hiéu qua.

Goi dang ky 1 nam PD+ bao gdm:

Cong ddng hoc tap chuyén mén (Professional Learning Community)
Thu vién video gido duc

Cac 16p hoc nang cao chuyén séu (Masterclasses)

Hoi thao tryc tuyén tryc tiép hang thang (Live Webinars)

Budi tu van 1-1 véi chuyén gia gido duc

Céc bai viét chuyén mon — chia sé kinh nghiém gido duc

Tham dy mién phi hoi nghi gido vién thuong nién cta

5.12

Robot gido duc- Ho tro giang day
STEM

Robot gido duc 1a phién ban Robot gido duc duoc thiét ké chuyén dung phuc vu cho Gido duc STEM.
Ngon ngir lap ~ trinh: Scratch, C/CH+.
6 thé thuc hién chirc nang co ban nhu: di chuyén, tu dong do vach, tranh véat can, diéu khién qua
Bluetooth. Khong chi vay mach diéu khién ctia Robot duoc thiét ké dya trén nén ting m¢ cua Arduino
gitip cho hoc sinh c6 thé thoai mai sang tao két hop nhidu loai cam bién thay ddi tinh ning san pham
nham thyc hién cac du an tir co ban téi nang cao nhu smart home, ndng nghiép cong nghé cao, may
rua tay tu dong,....

- Phan mém 1ap trinh: Windows, Arduino IDE

DPAau vao: Cam bién ang sang, nut bam , héng ngoai nhan, si€u &m, cam bién, dong fllower

Diu ra: Buzzer, RGB LED, hong ngoai phat ra, hai dong co, cong Output

Vi mach diéu khién: Dya trén Arduino Uno

Nguén: 3.7VDC oin lithium hodc 1.5 V pin AA

Két ndi : Bluethooth

Kich thudc: 17*13*9 cm d lap rap

Trong lwong: 1034g da lap rap




6 | PAO TAO, VAN HANH
. o 1h e e e o -Huong din kiém ke thiét bi theo danh muc
6.1 Van chuyén & lap dat thiet bi - Lap dat dung so do phong lab
Két nbi phan mém — phan cting

6.2 | Tai khoan hoc tép truc tuyén, bd gido an chi tiét, tap huén chuyén sau
6.3 | O%ichuong trinhdaotao, hoat | oo ik STEM AL& Robotics, Thiét ké voi méy in 3D, CNC, VR....

dong trai nghiém

Huong dan k¥ thuat, st dung . i )
6.4 | thiét bi Str dung may in 3D, robot lap trinh, vi di€u khién (Arduino), laptop, bang tuwong tac, cam bién...

Bao tri va ho trg k¥ thuat sau dao
6.5 | tao 2 nam , online + onsite

Lueu y: Tat cd théng tin hang héa cé ghi ro nguon goc hodc hang san xudt chi thé hién thong tin twong duong dé danh gid thong 6 san pham. Khi
nha thau chao, diwa vdo tinh ning thong sé ky thudt tieng logi san pham dé chao phit hop ky thudt théng sé twong dwong hodc tot hon.

1.3.  Yéu ciu veé tién do:

Thoi gian thyc hién hgp dong 1a 20 ngay. Bao gdm cong tac dat hang va cung cip hang héa tai noi sir dung, thi cong lap dat huéng dan
van hanh, cai dat chay thur, chuyén giao cong nghé (n€u c6) va lap ho so thanh quyét toan.

Biéu db chi tiét vé cung cap hang hoa phu hop vdi cac cong tac chinh duge lap dudi dang biéu d6 (bit budc).
1.4.  Cdc yéu cdu khdc
a. Yéu cdu vé pham vi cung cdp, tién dé cung cap:

Nha thau cung cip hang hoa theo pham vi cung cép va bang tién do cung cép dugc quy dinh tai E-HSMT. Dia diém, tién do thuc hién
va pham vi cung cp phai diy du, tién do cung cip phai kha thi dam bao thyc hién.

b. Yéu cdu vé gidi phdp kj thudt, bién phdp té chirc cung cip, lip dat va cai dit hé théng.

Nha thau phai cung cap trong E-HSDT tai liéu thuyét minh vé giai phap k¥ thuat, bién phap t6 chirc cung cap, van chuyén, trién khai va
gidm sat lap dat, cai dat va van hanh chay thir. Hang hoa, chuyén giao cong nghé¢ (huéng dan van hanh) chi tiét, rd rang, hop 1y, hiéu qua kinh
té va dap g cac yéu cau dudi day:



- C6 hé thong quan 1y chat lugng trong d6 néu 16 so dd t chirc va trach nhiém cua timg bd phan, ca nhan dbi voi cong tic quan 1y chat
luong hang hoa. C6 quy trinh, bién phéap kiém tra, kiém soat chat lwong hang hod trudc va trong qua trinh cung cap, lap dit. C6 quy trinh t6
chure nghiém thu (nghiém thu ban giao hang héa, nghiém thu lép dat, chay thtr, nghiém thu dua vao str dung);

- Vé nhén sy 201 thau: Nha thau ty dé xut cac nhan sy dé thyuc hién g0i thau bao gém: Tén + Trinh d6 chuyén mon + Tai li€u chiing minh kha
ning huy dong thyc hién thamgia géi thau. Chu dau tur s& yéu cau ddi chiéu hd so va kiém tra tai giai doan hoan thién hop dong.

- Nha thau phai chu dong bb phuong tién dam bao diéu kién van chuyén hang hoa tir kho luu trir cia nha thiu/noi san xuét hang hoa dén
dén dia diém cung cip, lip dit theo yéu cau E-HSMT va phu hop thoi gian thuc hién hop ddng. Yéu cau nha thau phai c6 cam két cac
phuong tién van chuyén dé dam bao tién d6 giao hang hoéa.

- Nha thau ty dam bao cac diéu kién can thiét dé hoan thanh trién khai g01 thau. BS tri may moc, thiét bi phuc vu cong tac thi cong, lép
dit co cong suét va tinh nang phu hop. C6 bién phap dam bao phong chong chay nd, an ninh khu vuc dam béo an toan lao dong va vé sinh
moi truong trong qua trinh thyc hién;

- Nha thau phai cung cip tai liéu vé bao hiém hang hoa khi giao nhan hang hoa cho Chii dau tu;

- Phai c6 cam két trong qua trinh thyc hién goéi thau: Tuan tha ndi quy, gid 1am viée cua cac don vi sir dung. Khong gdy anh huong hodc
lam gian doan téi hoat dong nghiép vu, khong gay thiét hai, mét an toan d6i voi nguoi va tai san cua cac don vi sir dung.

- Phai c6 Cam két bdi thuong 100% thiét hai néu xay ra sy ¢ trong qua trinh lip dit.

c.  Yéu cdu vé dich vu sau bdn hang, bio hanh, béo tri, cung cdp phu ting, vit tw thay thé

- Cam két bao hanh tai don vi str dung theo tiéu chuan cia nha san xut cho toan b hang hoa cung cip tinh tir ngdy nghiém thu, ban giao.

- Nha thau phai c6 thuyét minh chi tiét vé ké hoach va phuong 4n hd trg kiém tra, xir Iy su ¢d ciia hang hoa trong thoi gian bao hanh; lich
trinh, tan sudt va ndi dung cong viéc s& tién hanh dinh ky trong thoi gian bao tri. Cam két trong thoi gian bao hanh, khi ¢ phat sinh hu hong,
khuyét tat, Nha thau hoic dai Iy/dai dién cua Nha thau phai cir can bo k¥ thuat dén dia diém sir dung dé sta chira, thay thé cac thiét bi hu
hong, khuyét tat; va chiu moi chi phi néu hu hong, khuyét tat khéng phai do 16i cua don vi su

- dung gy ra. Pong thoi qua trinh sir dung cac 16i do nha san xuat hodc do lap dit khong dung tidu chuan (cac 16i khong phai do don vi
str dung gy ra) néu gip 16i qua 03 1an Cha dau tu/Bén moi thau yéu cau nha thau phai thay thé hang méi trong thoi gian bao hanh).

- Trong thoi gian bao hanh, thoi gian c¢6 mit dé kiém tra, xac dinh nguyén nhan, khic phuc su ¢d va dam bao hang hoa hoat dong binh
thuong tai noi sir dung: 48 gio ké tir khi nhan dwoc yéu cau bao hanh (bang vian ban/dién thoai/email/fax). Néu hét thoi gian nay ma nha thau
chua stra chita dugc cac khuyét tat, sai sot ciia hang héa thi Chu dau tu duge quyén thué bén tht 3 stra chita cac khuyét tat, sai sot ctia hang
hoa va Nha thau phai chiu moi chi phi. Dich vu bdo hanh hoat dong theo co ché 24 x 7: 24gid/ngay x 7nga‘1y/tu§n.



- Dé dam bao tinh hoat dong lién tuc, lau dai va trong sudt vong doi khiu hao cua thiét bi (trong vong 60 thang). Khi tham dy thau nha
thau bat budc p
- hai c6 cam két sin sang cung cdp cic phu ting, vat tu thay thé chinh hing (tinh phi) trong sudt thoi gian khau hao ciia thiét bi va Nha
thau phai c6 cam két gia han bao tri (c6 tinh phi) sau khi hét han néu Chu dau tu c6 yéu cau va thoi gian cam két gia han téi thiéu trong 48
thang.
d. Cdc yéu to vé dao tao, chuyén giao cong nghé
Nha thau phai cung cép tai liéu huéng dan sir dung tiéng Viét (hodc ban dich tiéng Viét cia tai liu tiéng nudc ngoai) va cé ké hoach
dao tao, hudng dan cac thao tac sir dung, bao quan, sira chita co ban cho cac can b truc tiép sir dung tai san ciia Cha dau tu. Thoi gian va sb
1an ddo tao: Theo yéu cau ciia Chii dau tu, t6i thiéu 01 1an cho dén khi can bo sir dung, van hanh thanh thao. Pia diém dao tao: Tai dia diém
st dung;

Nha thau phai cung cip day du cac tai liéu k¥ thuat (Catalogues, User Guider...) cia hing san xuat.
Muc 2. Ban vé
E-HSMT nay khong c6 ban vé.:
Muc 3. Kiém tra va thir nghiém

Céc kiém tra va thir nghiém can tién hanh: Kiém tra, chay thur toan bd h¢ théng sau khi lép cai dat hoan thién.



