Phéin 2. YEU CAU VE KY THUAT
Chuong V. YEU CAU VE KY THUAT

Muc 1. Yéu cau vé ky thuat
Yéu cdu vé ky thudt bao gom cdc néi dung co ban nhw sau:
1.1. Gidi thigu chung vé dw dn/dw todn mua sim, géi thiu

Tén goi thiu: Mua sdm thiét bi phong STEM-LAB danh cho truong THPT
chuyén.

Chu dau tu: S& Gido duc va Pao tao tinh Gia Lai.
Gia goi thau: 15.067.108.000 VND.

Ngudn von: Theo Quyét dinh s6 1200/QD-UBND ngay 12/8/2025 cta Uy
ban nhan dan tinh Gia Lai.

Loai hop dong: Tron goi.

Hinh thtrc Iira chon nha thau: Pau thau rong rai trong nudc, qua mang.

Phuong thuc lya chon nha thau: Mot giai doan, mot tui hd so.

Thoi gian bat dau t6 chire lya chon nha thau: Quy IV nam 2025.

Thoi gian t6 chirc lwa chon nha thau: 45 ngay.

Thoi gian thyc hién géi thau: 10 ngay.

Muc tiéu: Cung cap va lap dat thiét bi phong STEM-LAB danh cho Truong
THPT chuyén Lé Quy DBon, Truong THPT chuyén Chu Vén An.

1.2. Yéu cdu vé kj thudt

Yéu cau vé k¥ thuat bao gdm yéu cau vé ky thuat chung va yéu cau vé ki
thuat chi tiét d6i véi hang hoa thudc pham vi cung cip cua goi thau, cu thé:

a) Yéu cau vé k¥ thuat chung :

- Nha thau tham gia dy thau phai chao ding va du ching loai, khéi luong
hang hoa néu tai Bang Pham vi cung cap hang hoa tai Chuong IV E-HSMT;

- Toan b thiét bi va phy kién cung cap phai méi 100%, san xuét tdi thiéu
tor nam 2024.

- Tai liéu k¥ thuat trong E-HSDT: Nha thau phai cung cap catalogue hoic
tai liéu k¥ thuat thé hién day du thong sd ki thuat cho cac loai thiét bi, phan mém
(khéng yéu cau ddi véi phu kién, vat tu, phan ndi that, hé thong sach va tai nguyén
s0). Néu catalogue hoic tai lidu k¥ thuat bang tiéng nudc ngoai thi nha thau phai



cung cép ban dich Tiéng Viét.

b) Yéu cau vé k¥ thuat cu thé:

- Nha thau phai cung cip céc thong tin thiét bi va dich vu nhu: Ngudn gdc
xuat xur r0 rang (ma hi€u, hang, nudc, nam san xuat), cac thong so ky thuat...

- Thong s6 k¥ thuat do nha thau dé xuat phai dap tng t6i thiéu theo cac thong
sO nhu sau:

Bat ky thuong hiéu, ma hiéu (néu c6) trong bang yéu cau ky thuat dudi day
dé minh hoa céc tiéu chuan chét luong, tinh ning ky thuét yéu cau va khong nham
muc dich chi dinh cho bét ky loai hang hoa nao vé nhén hiéu, héng san Xuat va
xuat xtr hang hoa. Nha thau c6 thé lya chon dy thau hang hoa c6 ngudn goc Xuét
X, nha san xuat, thuong hiéu, ma hiéu phu hop voi diéu kién cung cap nhung
phai dam bao y€u cau hang hoa co ti€u chuan k¥ thuat, dic tinh k¥ thuat, tinh
ning str dung “tuong duwong” hodc “wu viét hon” so voi cac yéu cau dudi day:

TT

Tén hang hoa/dich
vu lién quan

Théng s6 ky thuit va cac tiéu chuin

B STEM linh vuc
khoa hoc vat li va do
ludong bang cong nghé
cam bién

Tinh nang ki thuat:

* BO STEM khoa hoc vat li:

Céc cam bién tich hop 11 cam bién: Gia toc, Ap suat
khong khi, Nhiét d6 moi truong, Nhiét do bén ngoai,
Cuong d6 dong dién, Dién 4ap thap, Hiéu dién thé,
Anh sang, Microphone , Khoang cach (Motion),
Cong két ndi da ning.

Thong sb k¥ thuat:

- Nén tang ho tro: Doc lap, PC, Mac, iPad, Linux,
Android

- Toc d6 1ay mau tbi da: 24,000/s

- D6 phan giai mau: 12-bit

- Luu trit dit liéu trong: 100,000 mau thir

- Pin trong tai sac: LiPO 3.6 V

- Thoi lugng st dung pin > 150 gio

- Man hinh Graphical LCD 64x128 pixels

- Két ndi USB: USB 2.0

- Két ndi khong day: Bluetooth

* BO cam bién roi:

- Cam bién do hiéu dién thé:

+ Pham vi dau do: -10 V.dén +10 V

+ D9 chinh xac clia dau do: +2 %

+ két néi qua cong USB

- Cam bién do dong dién:




+ Pham vi du do: -150 mA dén +250 mA
+ D9 chinh xac clia dau do: + 4%

+ Két ndi qua cong USB

* Bo cong cu hd tro thi nghiém vat 1y bao gém tat
ca cac dung cu linh vuc co hoc cd dién, dién, ti,
song:

+ HOp nhya bao vé
+ Am thoa
+ Bang dién
+ B cap chudi den 6 x 10 cm
+ B cap chubi do 6 x 10 cm
+ Cudn day dién
+ Cudn day (Solenoid)

+ Nam cham
+ Lo xo kim loai
+ Vat nang
+ Qua boéng ban
+ Dé thi nghiém
+ Thanh nhom

+ Kep giit thing goc

+ Ong tiém

+ Khay dung pin

* Phan mém thuc hién, xu ly va phan tich céc két
qua thi nghiém:

- Két ndi may tinh, may tinh bang véi phin mém
thong qua két ndi thong qua cong USB va két ndi
thong qua cong Bluetooth.

- Cho phép hoc sinh do dac, phan tich dir liéu mau
va phat trién cac k§ ning khoa hoc theo thdi gian
thuc va tong hop bao cio.

- Phan mém giup cho ngudi dung phan tich qua
trinh thi nghiém va 1ap cac dang biéu théng ké.
Trong phin mém c6 kha nang thiét 1ap cac biéu do:
Biéu d6 duong thing; Biéu dd hinh cot; Biéu dd
bang; Biéu dd bang va dudng vé ap suit, 4m thanh,
nhiét do héng ngoai, tia cuc tim (tia UV), néng do
pH, do 4m twong dbi, nhiét do, d6 van duc, do mau,
dinh vi toan cau.




- Phan mém cho phép ngudi dung luu lai qua trinh
lam thi nghiém hay mé mot qua trinh lam thi nghiém
trude do.

- D6 hoa hién thi 5 rang theo thoi gian thuc dir ligu
thi nghiém, diéu nay gitp cho hoc sinh két ndi cac
khai niém khoa hoc vdi thé gii xung quanh dé dang
hon.

- Céc chire nang ning cao cung cong cu d6 hoa: nhu
co gidn hinh, danh diu, phong to thu nho, cha thich
do thi.

* BQ giao an td chire hoat dong trai nghiém.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huan sir dung.

B¢ STEM linh vyc
khoa hoc hoa sinh va
do ludng bang cong
nghé cam bién.

Tinh nang k¥ thuat:

* Thiét b nghién ctru khoa hoc ¢6 céc loai cam bién:
Ap suét khong khi, nhiét d, ap suat khi quyén, do
mau, d§ dan dién, Oxy hoa tan (ban dién cuc riéng),
Nhiét d6 bén ngoai, GPS, Po nhip tim, Anh sang,
pH, B0 Am tuong dbi, Cap nhiét, Do duc, Céng két
nbi da ning.

Thong sb ky thuét:

- Ho tro: Poc lap, PC, MAC, iPad, Linux, Android
- Ghi nhan dir liéu tir xa

- Téc do lay mau tdi da: 100/s

- D6 phan giai mau: 12-bit

- B6 nh¢ gan trong: 100,000 mau thir

- Pin sac: LiPO 3.6V

- Luu luong pin > 150 gio

- Man hinh: Graphical LCD 64 x 128 pixels

- Két ndi USB: USB 2.0

- Két ndi khong day: Bluetooth

* Cac cam bién roi:

- Cam bién do nhip tim

+ Nhip tim (Mach)

+ Pham vi: 0 dén 5V

+ Do chinh xac: £2 %

+ Két ndi qua cong USB

- Cam bién do PH

+Po pH tir 0 dén 14




+ Muc pH 10/gidy

* B0 kit thi nghiém

- Céc thuy tinh (10 mL & 30 mL & 150 mL)

- Binh tam giac thuy tinh (10 mL & 25 mL)

- Phéu Hirsch (dung trong bo hit chan khong)

- Binh loc (dung trong bd hat chan khong) (25 mL)

- Ong nghiém (6 x 50 mm)

- Ong Wintrobe

- Day gac gbm

- Pipet va dau hat pipet

- Binh dinh mtrc (10 mL & 25 mL), va nlt cao su

- Phéu

- Kinh d6ng hd

- Ong cao su

- Ong bop cao su

- Bang tuan hoan

- 2 x 60 mL bom ti€m c6 khoa luer

- Gia d& 6ng nghiém (nhya Perspex trong)

- TGi bng hat

- Pén ¢dn, 3.5 02/100 mL

- Kiéng 3 chan
* Phan mém thyuc hién, xu Iy va phan tich cac két
qua thi nghiém:

- Két ndi may tinh, may tinh bang véi phin mém
thong qua két ndi thong qua cong USB va két ndi
thong qua cong Bluetooth.

- Cho phép hoc sinh do dac, phan tich dir liéu mau
va phat trién cac k§ ning khoa hoc theo thdi gian
thue va tong hop bao céo.

- Phan mém gitp cho nguoi dung phén tich qua
trinh thi nghiém va 1ap cac dang biéu théng ké.
Trong phan mém c6 kha ning thiét 1ap cac biéu dd:
Biéu do duong thang; Biéu do hinh cot; Bicu dd
bang; Biéu dd bang va dudng vé ap suit, 4m thanh,
nhiét do héng ngoai, tia cyuc tim (tia UV), néng do
pH, do am tuong ddi, nhiét do, do van duc, do mau,
dinh vi toan cau.

- Phan mém cho phép ngudi dung luu lai qué trinh
lam thi nghiém hay mé& mot qua trinh lam thi nghiém
trude do.




- D6 hoa hién thi 5 rang theo thoi gian thuc dit ligu
thi nghiém, diéu nay gitp cho hoc sinh két ndi cac
khai niém khoa hoc v&i thé giéi xung quanh dé dang
hon.

- C4c chirc nang ning cao cung cong cu d hoa: nhu
co gidn hinh, danh diu, phong to thu nho, cha thich
dd thi.

* Bg gido an td chire hoat dong trai nghiém.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huan sir dung.

Bo STEM linh vuc
khoa hoc moi truong
va do luong bang cong
nghé cam bién

Tinh nang k¥ thuat:

Thiét bi nghién ctru khoa hoc ¢6 cac loai cam bién:
Nhi¢t dg moi truong, Ap suét khi, Do mau, Oxy hoa
tan (ban dién cyc riéng), Nhiét do bén ngoai, GPS,
Nhiét do IR (nhiét do tia héng ngoai), pH, Bd Am
tuong ddi, Mirc cuong do6 am, Bo duc, UV, Céng
két ndi da ning.

Thong sb k¥ thuat:

- Ho tro: Poc lap, PC, MAC, iPad, Linux, Android

- Ghi nhan dir liu tir xa

- Téc do lay mau tdi da: 10/s

- Po phan giai mau: 12-bit

- B6 nh¢ gan trong: 100,000 mau thir

- Pin sac: LiPO 3.6V

- Luu luong pin > 150 gio

- Man hinh: Graphical LCD 64 x 128 pixels

- Két ndi USB: USB 2.0

- Két nbi khong day: Bluetooth

* Cac cam bién roi:

- Cam bién do Co2

+ Pham vi do: -25 dén +125 °C

+ Sai s6 tuong dbi: +2 °C

+ Két ndi qua cong USB

- Cam bién do PH

+Po pH tir 0 dén 14

+ Muc pH 10/gidy

* B kit moi truong gém:

+ HOp nhya bao vé¢

+ Dung cu do lugng mua




+ Céc binh 500ml c6 nip day
+ Binh rua 250 ml
+ Tui nhya trong 16n
+ Lang kinh thuy tinh c6 gia d&

+ Son mau keo den
+ B6 hi€u ung nha kinh
+ Gidy lya tring
+ Pit cho cdy trong trong chau
+ Cat tring
+ Binh beaker 800 ml
+ Kinh lup
+ Ong nho giot y t&/ dng Pipette
+ Dén pin
+ D1ia Petri
+ May suc khi c6 6ng chia nudc
+ Ong nudc bé ca bang nhua
+ Go61 dung men
+ Cay ndi dai bang gb
+ Bing keo dan bang nhua
+ Day thun

+ Vi cotton hinh vuong

+Béca 5 lit

+ Vot vét ca cam tay

+Ho c4 2 lit

+ D4 khong khi

+ Dbeén c6 chan kep véi bong den

* Phan mém thuc hién, xu ly va phan tich céc két
qua thi nghiém:

- Két nbi may tinh, may tinh bang véi phan mém
thong qua két ndi thong qua cong USB va két ndi
thong qua cong Bluetooth.

- Cho phép hoc sinh do dac, phan tich dir liéu mau
va phat trién cac k¥ niang khoa hoc theo thoi gian
thue va tong hop bao céo.

- Phan mém giup cho ngudi dung phan tich qua
trinh thi nghiém va lap cic dang bicu thong ké.
Trong phan mém c6 kha ning thiét 1ap cac biéu do:
Biéu do duong thang; Biéu do hinh cot; Bicu dd
bang; Biéu d0 bang va dudng vé ap suét, am thanh,
nhiét do héng ngoai, tia cuc tim (tia UV), néng do




pH, d6 4m twong dbi, nhiét do, d6 van duc, do mau,
dinh vi toan cau.

- Phin mém cho phép ngudi dung luu lai qua trinh
lam thi nghiém hay mé mot qua trinh lam thi nghiém
trude do.

- b6 hoa hién thi 5 rang theo thoi gian thuc dir ligu
thi nghiém, diéu nay gitp cho hoc sinh két ndi cac
khai niém khoa hoc v&i thé gii xung quanh dé dang
hon.

- C4c chirc nang ning cao cung cong cu d hoa: nhu
co gidn hinh, danh diu, phong to thu nho, cha thich
dd thi.

* BO giao an t6 chirc hoat dong trai nghiém.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gdm chi phi giao hang, cai dat phan mém va
tap huén sir dung.

B6 STEM linh vuc
khoa hoc gdm b lap
rap mo phong cac dinh
luat cua vat li, hoa hoc
va sinh hoc

Thong sb k¥ thudt b san pham:

* BO mo phdong cac dinh luat cua vat li:

- 283 chi tiét 1ap ghép

-1 dong co DC 3V.

- 1 tAm pin ning lwong mit troi.

- B6 banh rang, pulley, truc, khung lién Kkét.

- Hop nhua bao quan c6 ngan chia.

Hoat dong trai nghién

- Robot do duong (Line Follower) — stt dung cam
bién anh sang dé di theo vach ké.

-Robot tranh vat can (Obstacle Avoidance) — hoat
dong nho cam bién siéu am.

- Xe tu hanh — diéu khién tu dong hoac bé“tng 1ap
trinh tay cam.

- Xe tang mini (Tracked Vehicle) — mo6 phong
chuyén dong xich, vuot chudng ngai vat.

- Xe 2 banh ty can bang (Balancing Robot) — diing
cam bién con quay hdi chuyén (néu mé rong).

- Can ciu (Crane Robot) — md phong hé don bay va
rong roc.

- Robot van chuyén hang (Transporter Robot) —
dung 2 dong co dé di chuyén va xoay.

- Robot kéo hang (Pulling Robot) — thir nghiém luc
kéo va cong suit.




- Xe nang (Forklift Robot) — sir dung co ciu ning —
ha béng dong co hoac servo.

- Robot xoay tay don (Rotary Arm Robot) — md
phong co cdu quay va diéu khién servo.

- Canh tay robot (Robotic Arm) — diéu khién goc
quay va do mo cua kep.

- Robot gip vat theo mau (Color Picker) — ding cam
bién anh sang dé phan biét vat.

- Robot gap tha vét (Grab & Drop) — mo phong day
chuyén ty dong.

- Robot can cau méc (Hook Crane) — di chuyén vat
thé bang rong roc va dong co.

- M6 hinh banh ring (Gear Train) — thé hién ti sb
truyén va moment Xoan.

- Co cau don bay (Lever System) — minh hoa nguyén
1y luc — khoang cach.

- Rong roc va truc quay (Pulley Mechanism) — mo6
phong truyén dong day dai.

- Hé théng truyén dong banh ring chéo (Bevel
Gears) — bién d6i huéng chuyén dong.

- Co céu cam — thanh truot (Cam Mechanism) —
chuyén d6i quay thanh tinh tién.

- Robot canh gac (Security Bot) — phat hién chuyén
dong hoac anh sang.

- Robot quét rac (Cleaner Robot) — m6 phong robot
tu dong quét san.

- Robot gip vat ctru ho (Rescue Arm) — gap vit
trong khong gian hep.

- Robot giao hang mini (Delivery Bot) — diéu huéng
tu dong bang cam bién.

- Robot ndng nghiép (AgriBot) — di chuyén va tuéi
nudc (mé rong cam bién do am dat).

* BJ khoa hoc may bay:

- GOm 64 méanh ghép

- Hoc sinh kham phé nang lwong mat troi va loi ich
cua tu duy sinh thai trong khi xay dung cdc mo hinh
st dung ning lwong mit troi thuc té va kham pha
diéu gi khién ching hoat dong.

- Hoc sinh tim hiéu vé:




+ Lich str vi m6 cua nang lugng tai tao voi nhirng
su that ky quic vé sinh thai.

+ Hoat dong trai nghi€ém v6i may bay canh quat
chay bang ning lvgng mat troi.

+ Gidi thiéu vé ning luong xanh thay thé.

* BO khoa hoc luc noi

- Gom 60 méanh ghép

- B6 Stem xay dung 4 tau bién, déng thoi kham pha
khoa hoc luc ndi va tim hiéu tat ca vé lich st cta du
lich va thwong mai trén bién véi bo thiét bi khoa hoc
nay.

+ Lich sir ciia thuong mai dudng bién véi nhirng su
that it dwoc biét dén.

+ Hoat dong trai nghiém vaéi tau 1an.

+ Tim hiéu vé luc hép dan, ap suét, mat do va luc
noi.

* Bo khoa hoc quan tinh va chuyén déi ning lugng
- GOm 116 manh ghép

- Bo Stem tim hiéu vé luc quan tinh va tdc dong dén
cudc séng hang ngay cua chung ta nhu thé nao, bang
cach kham pha co hoc mot trong nhitng phat minh
quan trong nhat cua thé ky 20.

- Hoc sinh tim hiéu vé:
+ Lich str ctia cac dinh luat Newton
+ Hoat dong trai nghiém mo hinh luc quan tinh va
chuyén d6i ning lugng.

* B0 khoa hoc vi sinh

- GOm 140 manh ghép

- Hoc sinh tim hiéu cach thirc hoat dong cua vi-rat
va cach chiing co thé tac dong dén cudc séng hang
ngay cia chung ta, kham pha thé gidi vi sinh vat va
mam bénh thong qua céc vi du thuc té, thi nghiém
su kién thu vi.

- Hoc sinh dugc gidi thiéu vé vi sinh vat va cac cong
cu cén thiét dé thuc hanh cac thi nghiém trai nghiém
vui nhon véi ban sao virus cia chinh chung.

* B0 khoa hoc sinh hoc ( Nha kinh)
B san pham bao gom:

- Thing nhuya dyng thiét bi

- 251 chi tiét nhya




-1641 diém nbi (connecting points)

- 12 bo phan gém chau, khay nhya va cac tim
acrylic

- Ong tiém nhya dung tich 5 ml

- Hé thdng banh ring (gearing system)

- Hudng dén lap rap k§ thuat s6 cho 4 mé hinh

* Bg giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang va tap huan sir dung.

Bo STEM linh vuc k¥
thuat gém du 4n kién
tric, xay dung va co
khi tong hop

- Thung nhya dung cac manh ghép
- 1201 Céc bd phan béng nhua

- 5265 Cac dieém két ndi

- 1 Dong co DC

- 1 Qua bong kim loai cho md hinh phan tng day
chuyén

- Hé thong banh ring

- Chi tiét cic cac manh ghép:

+ Thanh dai 7 mdi ni: 81

+ Khép mdi nbi 1 chiu: 74

+ Manh chac 5: 4

+ Truc rong roc: 2

+Méi ndi cb dinh 1: 33

+M&i ndi 1 chau: 206

+ Thanh dai 3 khép ndi xam: 85

+ Day vai: 1

+Mbi ndi ¢ dinh 2: 33

+ Khép chuyén dong: 268

+ Manh 1 khép ndi - 2 chéu: 268
+ Vién bi: 1

+ Day vai: 4

+ Manh 1 chiu gp khuc: 87

+ Manh 1 khép ndi - 4 chdu: 124
+ Vo6 lang: 1

+ Téach manh ghép: 1

+ Manh 1 khép ndi tron (mau cam):43
+ Khép méi ndi 1 chiu (tring): 115
+ Manh chac 3: 24

+ Manh 1 mdi ndi tron: 1

+ Manh 4 chau cong: 16

+ Truc rong roc: 2




+ Thanh nbi 1: 2

+ Thanh nbi 2: 2

+ Thanh nbi 3: 2

+ Thanh nbi 4: 2

+ Tay quay: 1

+ Thanh trugt banh rang: 1

+ Banh rang 1: 1

+ Béanh rang 2: 2

+ Béanh rang 3: 4

+ Truc banh rang: 3

+ Moc: 1

+ Rong roc: 2

+ Chét (tring): 4

+ Thanh khop 2 dau loai 1: 2

+ Thanh khop 2 dau loai 2: 4

- Hoat dong day hoc tich hop trai nghiém:
+ M6 hinh Arch bridge

+ M6 hinh Cable-stayed bridge
+ Mo hinh Truss bridge

+ M6 hinh House

+ M6 hinh Lower truss bridge
+ M6 hinh Bascule bridge

+ M6 hinh Double deck bridge
+ Mo hinh Pyramid

+ MO0 hinh Suspension bridge
+ Mo hinh Eiffel tower

+ Mo hinh Sydney bridge

+ M0 hinh Carousel

+ M6 hinh Experimental crane
+ M0 hinh Gearbox

+ Mo hinh Booster ride

+ M6 hinh Ferris wheel

+ Mo hinh Merry go-round

+ Mo hinh Planetarium

* BO giao an t6 chirc hoat dong
* Hoc liéu sd bai giang tuong tac truc tuyén.
* Bao gom chi phi giao hang, cai dit phan mém va
tap huén sir dung




Bo STEM linh vuc k§y
thudt co khi tu dong
hoéa, thiét ké CAD

B6 san phdm bao gdm:

- Gdm thung nhya dung thiét bi

- Gdm 355 chi tiét 1p ghép nhwa ( Beams, plates,
truc, banh rang, khép ndi, khung build)

- Gdm céc bit dién tur:

+ Power Bit: 1

+ Motor Bits: 2

+ Wires: 6

+ Distance Sensor: 1

+ Button Bits: 2

+ Rotary Potentiometer Bits: 2

+ Data Display Bit: 1

+ LED Bar Bit: 1

+ Threshold Bit: 1

- 10 thé thir thach

- Phan mém mé phéng hoc thiét ké 3D

+ B6 gido an td chirc hoat dong

- Hoat dong trai nghi€ém Stem chinh:

+ Lam quen voi linh kién co ban (khung, truc, banh
rang, cam bién).

+ Xay dyng mé hinh 'Cau nang mini' — nghién ctru
luc va ti sb truyén.

+ Ché tao mo hinh 'Catapult' — thir nghiém quy dao
chuyén dong.

+ Lap 'Cong ty dong cam bién' — diéu khién bang
cam bién khoang cach.

+ Thyc hién thir thach k¥ su — thiét ké va cai tién mo
hinh theo yéu cau.

* BO giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huén sir dung.

Bo STEM linh vuc vat
li dién tir dén LED va
1ap trinh kém phan
mém, bd ké hoach to
chutrc hoat dong.

- Man hinh LED P5.

- Cac loai dén LED roi1 (LED don mau, LED RGB).
- Mach diéu khién Arduino Uno.

- Day ndi, breadboard, dién tro.

- Nguén dién.

- Cong cuy, dung cu: Kéo, dao roc giéy, thudc ké, keo
dan, bang dinh, bia carton, giéy mau, vat liéu tai
ché... & 1am vo hop/khung quang cdo.




- B6 my tinh dé ban c6 cai dit phan mém lap trinh
Arduino IDE, PlatformlIO.

- Phin mém thiét ké do hoa co ban thiét ké y tudng
quang cao.

- Phin mém mé phong mach.

* Bg giao an td chire hoat dong

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dat va tap huan st
dung.

Bo STEM linh vuc
robotics ty dong hoa
mg dung kém phan
mém, bo ké hoach t6
chuc hoat dong.

B STEM linh vuc robotics tu dong hda irng dung
kém phan mém:

- Thing nhya luu trir va bao quan thiét bi

- Gom 406 miéng ghép nhua

- Gom 1914 diém két ndi

- Bo diéu khién ERP Produino

+ Céng két ndi dong co: A, B, C

+ Nut nhin Screen Menu: Lén, xuéng, trai, phai,
huy bd, thuc hién.

+Man hinh LCD hién thj don sic 128 x 64:

- Biéu tuong Bat wifi, Bluetooth

- Hién thj muc do pin

- Manual Programming: Lap trinh thi cong

- Load program: Céc chuong trinh duoc tai vé bd
diéu khién. C6 8 chuong trinh dugc ghi lai.

+ Beén LED RGB dugc tich hop trong bang mach
diéu khién.

+ Céng: 1,2,3,4 két ndi cac cam bién

+ Nut Reset lam mai lai chuong trinh.

+ Nén tang nhiing Arduino

+ Breadboard

+ Ngudn dién: 5V/2A

+ Nut bat/tit ngudn

+ Cong cam micro-USB

+ Cong cdm micro-SD

- Pin Li-ion 3.7V 2000mAh

- Pau vio - ddu ra: Gom 7 cong

- 2 dong co DC: Dung dé quay banh xe hoic gay ra
chuyén dong cho mé hinh.

- bong co Servo: Cho phép quay véi dd chinh xac
cao.




- Cam bién hdng ngoai: Puogc dung dé phat hién ddi
tuong hoac di theo dudng line.

- Cam bién cham: Gay ra hanh dong va kich hoat
chuyén dong.

- Cam bién siéu am: S dung tan sb cao dé do
khoang cach dén vat thé.

- Cam bién la ban: Pong vai tro diéu hudng la ban
va ban do.

- Cam bién mau sic: Phat hién tin hiéu mau ciia mot
dbi tuong ¢ dinh dang RGB.

- Cong giao tiép: USB, Bluetooth, Wifi

- Hoat dong day hoc tich hop trai nghiém:

+ M6 hinh Ballistic catapult

+ Mo hinh Bascule bridge

+ Mo hinh Cable-stayed bridge

+ M6 hinh Color picker

+ Mo hinh Construction crane

+ M6 hinh Crane bridge

+ M6 hinh Crane with moving arm

+ Mo hinh Elevator

+ Mo hinh Experimental ramp

+ M6 hinh Folding platform

+ MO0 hinh Galilea’s experimental inclined plane

+ M0 hinh Gearbox

+ MO0 hinh Gravity fan

+ Mo hinh Hart’s A-Frame linkage

+ M6 hinh High-tech house

+ M6 hinh Hot rod

+ M6 hinh Humanoid

+ MO0 hinh Inertia test platform

+ M6 hinh Launching platform

+ Mo hinh Limbo robot

+ M6 hinh Movable weight scale

+ M6 hinh Oil drill

+ M6 hinh Pantograph

+ MO0 hinh Parking gate

+ M6 hinh Peaucellier- Lipkin linkage

+ M6 hinh Pendulum

+ Mo hinh Pyramid

+ M6 hinh Scanner




+ M6 hinh Screw press

+ M6 hinh Sewing machine

+ Mo hinh Towtruck

+ Mo hinh Radar Car

+ M6 hinh Sharpening wheel

- Phan mém lap trinh robot:

- Phin mém tuong thich véi PC, may tinh bang

- Hé diéu hanh: Windows, Linux, MAC OS,
Android, 10S.

- Thanh menu:

+ Settings: Chuyén doi ngdn ngir va stra d6i cac tiy
chon khac.

+ Recovery: Khoi phuc lai b diéu khién.

+ Save: Luu chuong trinh trén thiét bi.

+ Open: Mé mét chuong trinh da Iuu tir thiét bi

+ New: Bit dau voi mot chuong trinh méi

+ Connect Buttons: Két ndi thiét bj thong minh
thong quan USB hoac Wifi, Bluetooth

+ Battery: Hién muc d6 pin

+ Zoom: Phong to thu nho

+ Send Program: Tai chuong trinh

- Manual Programming: M6 phong chuong trinh,
thiét lap thiét bi ngoai vi, chuyén tu 1ap trinh thu
cong sang lap trinh ky thuat.

+ Biéu tuong dén Led

+ Biéu tuong dong co Motor DC.

+ Biéu tuong dong co Servo

+ Biéu tuong cam bién cham Touch Sensor.

+ Biéu tuong cam bién hdng ngoai InfraRed (IR)
Sensor.

+ Biéu tuong cam bién siéu 4m Ultrasonic sensor.
+ Biéu tuong cam bién mau sic Color sensor.

+ Biéu twong cam bién la ban Compass Sensor.

- Bang diéu khién GamePad: Di chuyén phuong tién
robot bang tay di thang, lui lai, sang trai, sang phai.
- Live readings: Poc truc tiép cac thiét bi ngoai vi,
sau khi bo diéu khién dugc két ndi v6i phan mém.

- M3 Code: Hién thi mi code 1ap trinh nhu BEGIN,
IF, END...

- Fow diagram: Vung lap trinh




+ Output: Khéi 1énh dau vao, ra Motor, Buzzer,
Direction, Led.

+ Sensors: Khdi 1énh cam bién Touch sensor,
InfraRed (IR) Sensor, Ultrasonic sensor, Color
sensor, Compass Sensor.

+ Control: Khéi 1énh diéu khién If, if/else, while,
repeat times, repeat seconds, repeat forever, repeat
until, wait until.

+ Operators: Khdi 1énh toan tir

+ Functions: Khdi 1énh ham con

+ Variables: Khdi 1énh bién

+ Advanced: Khdi 1énh nang cao.

- Enviro: M6i truong 1ap trinh gia lap

+ Start: Bat diu chuwong trinh

+ Select Map: Chon so d6 lap trinh

+ Select Robot: Chon mo hinh robot.

- Report a problem: B4o cdo sy c¢b van dé

- About: Gidi thiéu vé ban cap nhat phﬁn mém.

- Arduino mode: chuyén déi tir KEIRO sang ché do
Arduino, md trinh soan thao IDE.

- Nguoi dung c6 thé diéu khién mé hinh, ghi lai va
phat mot chuong trinh bang cach nhin cac nut vat
Iy trén bo didu khién.

- Lap trinh song song: Ngudi ding co thé thyc hién
hai 1énh cung luc.

* Bg gido an to chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huén sir dung.

B6 STEM linh vuc
robot thong minh

Thong s6 k§ thuat:

- San phim gom:

+ 1 robot ball BOLT

+ 1 dé sac cam tng v6i cap USB
+ 1 thude do goc 360 d6 véi tieu dé, chi duong va
ddng hod

+ Nhan dén

+ 1 sach hudng dan

Phan mém Sphero Edu app:

- Home:

+ 3D model: M06 hinh 3D




+ Getting Started: Huéng dan co ban.

- Activities:

+ All Activities: Hién thi tat cd nhiém vu
+ CS Foundation: Gidi thiéu khoa hoc khoa hoc
+ My Activities: Hoat dong da thuc hién
+ Create A New Activity: Tao hoat dong mai.
- Programs:

+ All Programs: Hién thi tit ca chuong trinh
+ Create: Tao chuong trinh méi

+ Movement: Di chuyén robot

+ Lights: Khoi 1énh dén

+ Sounds: Khi 1énh am thanh

+ Control: Khéi 1énh diéu kién

+ Operators: Khoi 1énh toan tir

+ Comparators: Khéi 1énh so sanh

+ Sensors: Khéi 1énh cam bién

+ Events: Khi 1énh su kién

+ Variables: Khdi 1énh bién

+ Functions: Khdi 1énh ham

+ Classes: Tao va quan ly 16p hoc

+ Drive: Két ndi robot

- Hoat dong trai nghiém:

+ Hoat dong Pictionary

+ Hoat dong Art Bot

+ Hoat dong Slam Poetry

+ Hoat dong My Friend, Hue

+ Hoat dong Light! Camera! Action

+ Hoat dong Sphero Spirograp

+ Hoat dong Dance Choreography

+ Hoat dong Dance Dance revolution

+ Hoat dong Sphero gets Into Shape

+ Hoat dong Spot the shape

+ Hoat dong My Favorite Number is

+ Hoat dong Connect the Numbers

+ Hoat dong Animated Dice

+ Hoat dong Square Dance

+ Hoat dong Figure Skating

+ Hoat dong Guess My Number

+ Hoat dong The tortoise and the hare

+ Hoat dong Pollination




+ Hoat dong Journey to the center of the Earth

+ Hoat dong Mimicry

+ Hoat dong School of Fish

+ Hoat dong Sleep Cycles

+ Hoat dong What a seed need

+ Hoat dong Day or Night?

* Bg giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dat va tap huan st
dung.
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Bo STEM linh vuc
robot g dung két n6i
van vat

San pham bao gom:

+ 1x RVR + robot di dong

+ 1 x Tam che c6 thé thao roi

+ 1 x Long cudn bao vé robot c6 thé théo roi.

+ 1 x Pin c6 thé thao roi va sac lai.

+ 1 x Cép sac

+ 1 bd 4 thé mau

+ Huéng din RVR+

- Ung dung Edu App (i0S, Android va Chrome OS)
- Ung dung 14p trinh edu App: Hoc sinh viét ma
bang Draw, Blocks hodc Javascript

- Robot c6 thé 1ap trinh va duoc t6i wu hoa hoat dong
trai nghiém cho bac phé thong trung hoc.

- Rén luyén cac k¥ nang ma hoa va kién thirc co ban
vé khoa hoc mdy tinh.

- Két ndi phan cing véi bén thir 3: V6i cong mo
rong UART 4 chan va nguén dién trén bo mach, ban
c6 thé gan va chay phan ctng cua bén thir ba nhu
Raspberry Pi, micro: bit hodc Sphero littleBits. Bién
robot cta ban tr¢ thanh linh gac an ninh, may do kim
loai tu tri hodc cam bién mdi truong ban co thé diéu
khién qua internet, ...

- Cam bién

+ Cam bién mau cai tién cho phép lap trinh RVR +
chinh xac hon

+ Cam bién 4nh sang

+ 1R

+ Gia toc ké va con quay hoi chuyén.

+ T ké

- Hop s nang cao




+ Hop s6 d3 duoc thiét ké dé cai thién moé-men xoan,
kha ning tai trong va do bén

- Bluetooth: Co

- Hoat dong trai nghiém:

Bai 1: Gap go robot RVR+

Bai 2: Phat trién k¥ ning 1ai xe

Bai 3: Khéi 1énh co ban

Bai 4: Tinh toan d6 dai canh huyén

Bai 5: cam bién mau sic va su kién

Bai 6: Bén pha tu dong

Bai 7: Tang toc

Bai 8: K¥ su hai tao

Bai 9: Bién d6i Chuyén Dong

Bai 10: Giao tiép va vong lap

Bai 11: Vong 1ap va toan tur so sanh

Bai 12: C4u 1énh diéu kién va cam bién anh sang
Bai 13: Tim hiéu Bién s

Bai 14: Tim hiéu Ham chirc ning

* BO giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dat va tap huan st
dung.
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B0 nghién ctru
Robotics co ban theo
cic chu dé STEM.

Bo nghién ciru Robotics co ban gom:

- Thing nhya dyng thiét bi

- Chét liéu: Nhya ABS

- 528 chi tiét

- 01 mach diéu khién théng minh

- 02 dong co vura

- 01 dong co 1on

- 01 cam bién siéu 4m

- 02 cam bién cham

- 01 cam bién mau sic

- 01 cam bién xoay

- 01 pin sac

* Kém phan mém Giao dién gin giii d& dang tiép
can c6 Tiéng Viét. C6 san cac phién ban sir dung
tryc tuyén trén website hodc phién ban offline trén
cc nén tang nhu windows, chromebook, macbook,
android. Cho phép cac em hoc sinh c6 thé 1ap trinh




va viét ma véi cac khoi 1énh ngdn ngit (Scratch,
danh cho cip do co ban).

* BO giao an t6 chirc hoat dong.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huén sir dung.
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B0 nghién ctru
Robotics nang cao
theo cac cha d¢ STEM
loai 1

B¢ nghién ctru Robotics nang cao theo cac chi dé
STEM:

Céc Chi Tiét Co Khi va Truyén Dong Chinh:
- Banh Xe:

+ Banh xe Omni-directional: Gitp robot di chuyén
linh hoat da hudng.

+ Banh xe cao su: Cac kich ¢& 100 mm, 160 mm,
200 mm, 250 mm.

+ Hub: Hub nho/16n.
- Hé Thong Day Xich & Béanh Xich (Chain &
Sprocket):Bao gdm lién két xich va cac loai banh
xich (8-tooth, 16-tooth, 24-tooth, 32-tooth, v.v.).
- Hé Thong Bang Tai & Intake (Tank Tread): Bao
gdm day bing tai va cac flap (canh) dé hat/day vat
thé.
- Cac linh kién bd sung: Cac thanh phdn mé rong
khung/co cdu chuyén dong.
- Bong co: 2 Pong co thong minh.
* Bg giao an to chirc hoat dong.
* Bao gom chi phi giao hang, cai dit phan mém va
tap huan sir dung.
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B0 nghién ctru
Robotics nang cao
theo cac chu dé STEM
loai 2

Bo nghién ctru Robotics ning cao bao gom:

- Bo diéu khién trung tAm: Man hinh mau; da cong
thong minh; két ndi USB/Radio.

- Pong co: Tich hop cam bién; phan hdi thoi gian
thuc (tdc d6, mo-men xoén); diéu khién ty dong.

- Pin: Pin Li-lon; sac nhanh; tich hop vi diéu khién
theo doi dién ap, dong dién, nhiét do.

- Tay diéu khién: Man hinh LCD; can diéu khién;
két ndi khong day.

- Khung co khi: Thanh nhoém dinh hinh, don béy,
banh rang, truc, banh xe, v.v.,

- B6 cam bién: Cham, Quan tinh.




- Cap va phuy kién: Cap diéu khién, cong cu lap rap,
bo sac pin.

- Phan mém lap trinh: HO tro 1ap trinh dang Kéo —
Tha. Tuong thich da nén tang
(Windows/macOS/Chromebook).

- Hoat dong trai nghiém Stem

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

+ Chii dé 2: Co hoc, cam bién va diéu khién phan
héi

+ Chu d& 3: M6 hinh hoa, do ludng va thuat toan

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

+ Chu dé 5: K§ ning mém — Giao tiép khoa hoc va
hop tac nhom.

* Bg giao an to chirc hoat dong.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huén sir dung.
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Bo STEM linh vuc co
khi 6 t6 sir dung nang
lugng tai tao.

Hoc sinh duogc tiép can va lam viéc truc tiép vO1 cac
bd phan xe dién nhu dong co, pin, hé théng diéu
khién dién tt. .. giup hiéu siu vé& nguyén 1y van hanh
cua phuong tién giao thong hién dai.

Gitip hoc sinh thiy duoc ¥ nghia cua kién thire vat
1y, toan hoc va cong nghé trong doi sdng thuc té.
Tham gia thiét ké, lp rap, tdi wu hoa xe dién giup
hoc sinh phat trién kha ning tu duy phan bién, sang
tao va k¥ nang giai quyét van dé mot cach co hé
thong.

Hoc sinh hiéu hon vé vai trd cta xe dién trong viéc
giam thiéu 6 nhiém mai truong va phat trién bén
viing, tor d6 hinh thanh y thic trdch nhiém véi xa
hoi.

Du an xe dién duogc thuc hién theo nhom, gitip hoc
sinh rén luyén k¥ ning giao tiép, phdi hop va quan
Iy cong viéc nhom.

Gop phan x4y dung ngudn nhan luc chét lugng cao
trong linh vuc k¥ thuit — cong nghé — moi truong.
Khuyén khich thé hé tré tiép can cac giai phap giao
thong xanh, gop phan lan téa nhin thirc vé phat trién
bén viing.




Tao nén tang cho cac hoat dong nghién ciru khoa
hoc k¥ thuét, khdi nghiép sang tao trong trudng phd
thong.

Céc hoat dong STEM vé nang lugng. Hoc sinh s€
bt dau thtr thach lip rap xe dién, k§ ning lai xe,
diéu chinh hé théng treo, can béng tbc do voi tinh
trang can kiét pin.

- Khung xe bang thép khong gi (2 manh dé dé van
chuyén)

- Vo than xe gdbm 7 manh (2 mau tiy chon)

- Bong co dién (1 b))

- Pin (3 b9)

- Hé thong 14i thanh ring va banh ring

- Phanh dia (diéu khién bang ban dap cap)

- Banh xe & 16p xe

- Thiét bi: Dén bao tudi tho pin, ddng hd tdc
d6/ddng ho do quing dudng

- Hop chdng va cham bang bot

- Ghé duc

- Day dai an toan 4 diém

- Hop dung dung cu dé lap rap

* BO gido an td chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gom chi phi giao hang, cai dat va tap huan st
dung.
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Bo thuc hanh STEM
MAKERSPACE AloT
DIY KIT THPT

Thong s6 ky thuat bo thuc hanh STEM AloT DIY
KIT THPT:

- DANH MUC LINH KIEN PIEN TU

+ Mach diéu khién trung tdm (Tich hop Wi-
Fi/Bluetooth)

+ Board mach mé rong

+ Pin 9V + jack nbi

+ Dé pin AA (4 vién)

+ Pin AA

+ T4m pin ning lugng mat troi mini

+ Cap USB Micro/Type-C

+ Khay pin 18650

+ Pin 18650

+ Cam bién khi gas

+ Cam bién nhi¢t do, d0 am




+ Cam bién chuyén dong hong ngoai (PIR)
+ Cam bién anh sang

+ Cam bién do line

+ Cam bién rung

+ Cam bién lira

+ Cam bién siéu 4m

+ Cam bién do am dat

+ Cam bién mua

+ Cam bién 4m thanh

+ Cam bién muc nude

+ Mb-dun doc thé RFID RC522 giao tiép 12C
+ Cam bién cham

+ Cong tic gat

+ Keypad 4x4 ma tran

+Nut nhan

+ LED don (PO)

+ LED don (XANH)

+ LED don (VANG)

+ LED RGB

+ LED 7 doan don

+LED 4 56 7 doan

+ Ma tran LED 8x8

+ Buzer (Coi bao)

+ Dong co DC 5V

+ Servo SG90

+ Bdng co budc mini

+ Driver L298N

+ May bom nudc mini

+ LCD 16x2 + 12C

+ Mo6-dun ro-le 5V

+ Mo-dun thu tin hiéu hong ngoai
+ Remote diéu khién hdng ngoai
+ Breadboard 16n

+ Day testboard duc-duc

+ Day testboard cai - cai

+ Day testboard duc-cai

+ Day 3 chan

+ Day 4 chan

+ Dién tré 220Q

+ Dién tro 1IKQ




+ Dién tro 10KQ

+ Banh xe + truc + khung robot
- DANH MUC CONG CU, DUNG CU
+ Tua vit det

+ Tua vit bake

+ B0 tua vit da nang

+ Mo 1ét 6 inch

+ Buia nh dinh 8 Oz

+ Buia dan hoi (Bua cao su)

+ Dao roc gidy 9mm

+ Kém kep

+ Ké&m mo nhon

+ Kém cit

+ Kéo cit gidy

+ Cua cam tay

+ Kinh lap

+Colé8

+ Co 1€ chir thap

+ Chia luc giac cac loai

+ B khoan bang pin

+ Miii khoan cac loai

+ Sting ban keo nén

+ But thur dién

+ Kém cit day dién

+ Kiém tudt day dién

+ Gang tay

+ Kinh bao ho mat

+ Thudc day 2m

+ Thudc cudn

+ Thudc ke

+ Thudc goc 90 do

+ Thudc do do

+ Thudc do duong kinh (thudce kep)
+ Thudc thuy

+ Compa

- DANH MUC NGUYEN VAT LIEU
+ Bang keo dién

+ Bang keo gidy 12mm

+ Bang keo xdp 2 mat

+ Bang keo 2 mat




+ Bang keo trong nho

+ Bang keo trong 16n

+ Bing keo dong

+G6 tam 300 x 200 x 2mm

+ T4m gd mém 300 x 250 x 15mm (KHAC CNC)
+ Thanh g tron 100 X 20mm (TIEN)
+ Bia carton 400 x 300 mm

+ Bia carton 300 x 200 mm

+ T4m fomex 300 x 200 x 3mm
+ T4m fomex 400 x 300 x 5mm
+ Tam fomex tron céc loai

+ Tam nhya duc 16 DIY 75x90
+ Que kem

+ B§ banh xe nho

+ Canh quat nhya mini

+ B6 banh rang rong roc

+Bo Oc, vit, bulong

+ Day ruat céc loai

+ Day budc xo4n

+ Kep gidy

+ Day dién mém 15i don

+ Cha nham (Gidy nham)

+ T4m nhom chéng cit may Laser
- VAN PHONG PHAM

+ But chi 2B

+ But 16ng dau

+ But 1ong mau

+ Hop but mau sap

+ Cuc téy

+ P4 chubt bt chi

+ Bam ghim

+ Keo dan gidy nudc

+ Keo dan gidy kho

+ Keo dan téng hop

+ Gidy mau du loai A4

+ Gidy bia A4

+ Gidy Al (thao ludn nhém)

+ Kep budm vira

+ Khan lau v¢ sinh

+ Dinh ghim nhiéu mau




- PHAN MEM LAP TRINH DIEU KHIEN

* Bg giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gdm chi phi giao hang, cai dit va tap hun st
dung.
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B6 STEM linh vuc
diéu khién drone

* HE trdi nghiém Drone gém:

+ 1 Flycam

+ 1 diéu khién

+ 1 Pin Flycam

+ 4 Céanh quat dy phong

+ Bd bao vé canh

+ 1 Cap micro usb

+ Tai liéu

- Thong s6 k¥ thuat Flycam:

+ Chat ligu: nhya ABS+ PC

+ Thoi gian bay: 10 phut

+ Pin: 600mAh/2S/7.4V

+ B0 sac: Dau vao: DC5V, Dau ra: DC8.4V/1.5A
+ Thoi gian sac:1 gio

+ Khoang cach diéu khién: 100m

+ Phan mém diéu khién va lap trinh

* B0 khung gitr ludi bao vé drone:

- Khung gitr luéi:

+ Chat liéu sét

+ kich thudce: dai 6m x rdng 4m x cao 4m

- Ludi bao vé drone: 70m?2

- Luéi phu 4 mat khung, cudn 1én tran; khi to chirc
hoat dong thi bat motor tha xubng hoic dung tay
- Motor cudn luoi:

Motor chuyén dung dé cudn ludi 1én xudng.

- Sa ban thi dau drone dugc thiét ké theo bai hoc
tirng cap do gdm mé hinh bay qua céc 15 ¢6 hinh
dang khac nhau, cao thip...

- Huéng dan Trai nghiém STEM:

+ Hoat dong 1: Diéu khién may bay

+ Hoat dong 2: Trai nghiém diéu khién may bay
+ Hoat 3: vuot Chudng ngai vat

- Thi d4u 1: Khu x4y dung

+ Hoat dong 4: Khu vuc caAm bay

+ Hoat dong 5: Hinh 4nh hoan hao




+ Hoat dong 6: Ngoai tim nhin

- Cudc thi 2: Giao thong hang khong day dac.
+ Hoat dong 7: Un tic giao thong

+ Hoat dong 8: Tét ludi dién

+Hoat dong 9: Lap ban dd

+ Hoat dong 11: Bat dau cudc dua

+ Hoat dong 12: Thién tai tAn cong

* Bg gido an to chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.
* Bao gdm chi phi giao hang, cai dit va tap hun st
dung.
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Bo STEM linh vuc in
3D da mau

- M4y in 3D da mau kem 06 cudn nhya in
Cong ngh¢ in: FDM

Chtrc nang in 3D: Da mau

Kich thudc in: 256x256x256mm

Khung may in 3D: Nhom va kinh

Puong kinh so in: 1,75mm

Tdc dd in: 500mm/s

Day nhya in: PLA, ABS

Nhiét d6 dau phun: 300 d6 C

Puong kinh voi phun: 0,4mm

Cam bién: Cam bién hét so in, cam bién ctra
Man hinh diéu khién: Cam tng, 5 inch
Két ndi in: USB, thé SD

HJ trg hé diéu hanh: Windows, macOS
Két ndi in: USB, thé SD

- May quét 3D:

b6 sau mau: 24 Bit

Kiéu giao dién: USB

D06 chinh xac: D6 chinh xac 0.1mm

Quét tbi thiéu: 150 x 150mm

D0 phan giai khong gian: 0.16 mm

Téc d6 quét: Lén dén 30fps

Két ndi khong day: Wifi6

Hé théng twong thich: IOS, Mac, Windows,
Android

- Hoat dong Stem in 3D

+ M6 Hinh Gearing co ban

+ M6 Hinh Gearing nang cao

+ Mo Hinh Thanh Phé




+ M5 Hinh Lién Két Héa Hoc

+ M6 Hinh Chuyén D6i Chuyén

- Béng Thanh Di¢n Nang

+ M6 Hinh Tén Lura

+ M6 Hinh Word Cubes

+ Mo Hinh Chiéc Pong Hb

+ M6 Hinh Nguyén Tu

+ M6 Hinh Cutaway Earth

+ M6 Hinh Fibonacci Ball (Squares)

+ M6 Hinh Chiéc Cup Vui Nhon

+ Mo Hinh Gidi Thiéu Vé Co Hoc Va Vat Ly

+ Mo Hinh Thuc Hanh am Nhac Dice

+ M6 Hinh Ngo6i Sao 3d

+ M5 Hinh Buc Nguoi Chién Thiang

+ M6 Hinh Bap Bénh

+ M6 Hinh Ky Hiéu

+ M6 Hinh V& Hinh Régle Normographe

+ M6 Hinh Biéu Tuong Xtc Cam Khi Trdi Sang
+ M6 Hinh Ng6i Nha

+ M6 hinh Moc Khoa Hinh Hoc

+ M6 hinh Coin Trap

+ M6 hinh Balloon Powered Car

+ Mo hinh Pill Box

+ M6 hinh Build A Roman Dome With Columns
+ M6 Hinh Khuon Keo

* Bg gido an to chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.

* Bao gdm chi phi giao hang, cai dit va tap hun st
dung.
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Bo STEM linh vuc
CNC Laser SEC

Dién tich khac: 600x400mm

Laser Loai: CO2

Cong suit: 80W

Dinh dang file ho tro: Al, PLT, DXF, BMP, Dst,
Dwg, LAS, DXP

Vat liéu khéc laser: Acrylic, Da, MDF, G6 mong.
- Hoat dong stem Laser:

+ M6 hinh Cay théng

+ Mo hinh Con Ga

+ Mo hinh Bong hoa

+ Mo hinh C6 gai viét nam




+ M6 hinh Gi6 hoa

+ M6 hinh Hop qua

+ Mo hinh Valentine

+ Mo hinh Qua cau

+ M6 hinh Tau hoa

+ Mo hinh cau sydney

+ M6 hinh Cau Tinh yéu

+ Mb hinh Chg Bén Thanh

+ M0 hinh Con Trau

+ M6 hinh Tach tra

+ Mo hinh Xe dap

+ Mo hinh Noel

+ M5 hinh Gau trac

+ Mo hinh Cay bong

+ M6 hinh Thénh duong noel

+ M6 hinh Chiéc thuyén

+ M6 hinh Vong du quay

+ M6 hinh Ngbéi nha

+ M6 hinh Moc khoa hinh hoc

+ Mo hinh Con ctru

+ M6 hinh Con huou

+ M hinh Khic than tai

+ Mb hinh Khic phuc 16c tho

+ Mo hinh khic & cat dong hd treo tuong
+ Mo hinh con buém

+ M5 hinh biéu tuong buc chién thang
+ Mb hinh chiéc ctip

+ M6 hinh ky niém chuong ngéi sao
+ M6 hinh may bay

+ MO0 hinh vét trang tri trong nha

+ MO0 hinh lich trang tri

+ M6 hinh hop nhiéu tang

+ M0 hinh canh hoa ngh¢ thuat

+ M6 hinh con rong

* BO giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.
* Bao gdm chi phi giao hang, cai dit va tap hun st
dung.

Sa ban thyc hanh Sa ban nho thuc hanh robot:
Robot (sa ban nho) - Kich thudgce: 1000 x 1200mm




- Chét liéu: In hiflex

Sa ban nho thuc hanh robot:

20 (S;Z?;tlhgn C;au Robot Kich thuée: 1200 x 1800mm
- Chat liéu: In hiflex
- Muc dich stir dung bo dung cu phuc vu thi nghiém
hoa hoc hitu co nhu:
+ Chung cat
+ Ngung tu
+ Hoi luu (Reflux)
+ Téch chiét
+ Loc
+ Két tinh
+Thu san pham cua phan tng hitu co
- Danh muc thiét bi bé thi nghiém:
+ Liebig condenser (sinh han) 1
+ Dropping funnel (phéu nhé giot): 1
B Phan tmg héa hoc + R?duction adap@r: 1
N P + Air leak / steam inlet adapter: 1
21 | hituco—coche va i
g dung + Rece.wer adapter: 1
+ Multiple adapter: 1
+ Erlenmeyer flask 250 mL: 1
+ Round bottom flask 250 mL: 1
+ Round bottom flask 100 mL: 1
+ Round bottom flask 50 mL: 1
+ Stopper size 19/26: 2
+ Socket cone (adapter): 1
+ Stopper size 24/29: 1
+ Thermometer (nhiét ké): 1
+ B khop ndi interchangeable fittings: 1
+ Vit liéu kinh: Borosilicate glass: 1
+ HOp dung bdo quan: 1
* Bao gom chi phi giao hang va tap huan sir dung
- M6-dun Wooder Turning:
Chiéu cao 150mm
Chiéu rong 450mm
22 | Bo co khi da nang Chicu rong 250mm

Dién ap hoat dong 12 V

Xt 1y vat liéu c6 duong kinh 1én dén 30mm
Xt 1y vat liéu 1én dén chiéu dai 110mm
Ché bién gd tuyét voi




- M6 dun may Sanded Saw:

Chiéu cao 180mm
Chiéu rong 300mm
Do sau 270mm
Dién ap hoat dong 12 V
d6 day cat 1én dén 4mm

Gidy nham 60 grit
Kha ning gia cong van ép g
- M6 dun Wooder Drill:

Chiéu cao 200mm; Chiéu rong 300mm;

Chiéu sau 200mm
bién ap hoat dong 12 V

b0 day khoan 4 mm

buong kinh miii khoan 3.0 mm

Ché bién gb tuyét voi

- M6-dun SAW XL,

+ Hinh dang mong mudn dwgc dua cho phoi gd ma
ludi cét cua di chuyén theo tryc thing ding. Ban co
thé hién thuc hoa cac du 4n 16n hon ciia minh bﬁng
cach cit vat liéu van ép bang gd dai 240 mm v6i mo-
dun.

Chiéu cao 180mm

Chiéu rong 300mm

Chiéu sau 465mm

bién 4p hoat dong 12 V

Do day cit 1én dén 4mm

Chiéu dai cét 1én dén 240 mm

Kha ning gia cong van ép gb

Hoat dong trai nghiém:

- Hoat dong Wooden Scooter Production with
Wooder

- Hoat dong Guitar Production with Wooder

- Hoat dong Tic - Tac - Toe Production with
Wooder

- Hoat dong Piggy Bank Production with Wooder

- Hoat dong Phone Holder Production with Wooder

- Hoat dong Turkish Flag Model Production with
FAGNER

- Hoat dong Drum Model Production with Wooder




- Hoat dong April 23 Vending Machine Model
Production with Wooder

- Hoat dong Table Lamp Production with FAGNER
- Hoat dong 1st April Fool Box Production with
Wooder

- Hoat dong Electronic Circuit Board Holder
Production with FAGNER

- Hoat dong Happy Pi Day with Wooder.

* Bg giao an td chire hoat dong STEM

* Bao gom chi phi giao hang tdn noi, lap dat, cai dat
va huéng dan sir dung
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B9 trung bay san
pham STEM

Bo m6 hinh trung bay san pham Stem bao gom:

- Cac mo hinh in 3D: M6 hinh Con cao, M6 hinh
Con ha ma, Mo hinh con m¢o, M6 hinh con thé, Mo
hinh sinh hoc dau ngudi, M6 hinh sinh hoc ham
rang, Mo hinh sinh hoc héa hoc, M6 hinh khung
long, M6 hinh 14 gan, M6 hinh 14 phdi.

- M6 hinh CNC: M6 hinh khéc cay thong, M6 hinh
khéc con réng, MBS hinh khic mat cudi, M6 hinh cit
chit tai, Mo hinh cat chit 1oc, M6 hinh cat Ii xi, M6
hinh cét con réng, MBS hinh cét hoa mai 5 canh, Mo
hinh khéc hoa mai 10 canh, M6 hinh cit ca chép,
MBS hinh cit binh an, M6 hinh cét may mén, M hinh
cat ti qua, Mo hinh cat dong tién, M6 hinh cat chir
phac, Mo hinh cit 6ng than tai, M6 hinh cit qua
chudi, Md hinh cit chim én

- MO HINH MAKERSPACEndon Eye: M6 hinh
Dén duong didu khién bang 4m thanh, M6 hinh Dén
Giao Thong, M6 hinh Dung Cuy Canh Bao Dong
Pat, M6 hinh Xe chay bang niang luong gi6, M
hinh May bay truot 1 dong co, M6 hinh May Bay
Chién Dau, M6 hinh Xe Pua, M6 hinh Xe JEEP, M6
hinh Ca N6/ Tau Thuay, M6 hinh Tryc Thang Nang
Luong Mat Troi, M6 hinh Quat nang lugng mat troi,
M6 hinh Thang may dién, M6 hinh Robot Nhén, M&
hinh Robot sau do, M6 hinh M6 hinh thién van 3
hanh tinh, M6 hinh Nha Phat Bién quay tay.

- M6 hinh Mechanics: M6 hinh Xe kéo, M6 hinh
TicTacToe, M6 hinh SOLAR SYSTEM, M6 hinh




Van trugt, M6 hinh B0 tro choi Caro béng g0, Mo
hinh Xe chay bang strc gid, M6 hinh Tén lira
- M6 hinh Eiffel Tower
- M6 hinh: London Eye
- Mo hinh Wind Power
- M6 hinh: Water power
- M6 hinh phi hanh gia
* Bao gom chi phi giao hang tan noi, lap dat.

24

May tinh x4ch tay cho
hoc sinh

- Bo xir Iy (CPU): Intel® Core™ i5- thé hé 13

- B6 nhé trong (RAM): 16GB DDRS.

- O ctng luu triv: 512GB SSD.

- Man hinh: Kich thuéc 15.6inch, FHD

- Két nbi khong day: Tich hop Wi-Fi va Bluetooth.
- Cong két ndi vat 1y: USB Type-A, USB Type-C,
HDMI, Jack tai nghe/mic 3.5mm.

- Webcam va Micro: Tich hop san

- Pin: 3-cell Li-ion

- Hé diéu hanh: Windows 11

- Kém: Sac pin va 01 chudt.

* Bao gom chi phi giao hang, cai dit phan mém va
tap huén sir dung

25

May tinh xach tay cho
gido vién

- B6 xir Iy (CPU): Intel® Core™ i7- thé hé 13

- B6 nhé trong (RAM): 16GB DDRS.

- O ctng luu triv: 512GB SSD.

- Man hinh: Kich thuéc 15.6inch, FHD

- Két ndi khéng ddy: Tich hop Wi-Fi va Bluetooth.
- Cong két ndi vat 1y: USB Type-A, USB Type-C,
HDMLI, Jack tai nghe/mic 3.5mm.

- Webcam va Micro: Tich hgp sén

- Pin: 3-cell Li-ion

- Hé diéu hanh: Windows 11

- Kém: Sac pin va 01 chudt.

* Bao gdom chi phi giao hang, cai dat phan mém va
tap huén sir dung
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Thiét bi hién thi twong
tac toi thiéu 10 inch
cAm tay

- Man hinh: 11 inch

- B¢ phan gidi man hinh: 1200 x 1920 Pixels
- H¢ diéu hanh: Android

-RAM: 4 GB

- Dung luong luu trit: 64GB

- Két ndi: Wifi




- Bluetooth: v5.1

- GPS: GPS

- H0 tro thé nhé ngoai: Micro SD, tdi da 1TB

- Camera sau: 8 MP

- Camera trudc: 5 MP

- Pin, Sac: 7040 mAh, 15W

- Kém Op lung dimg

- Phan mém thi nghiém khoa hoc, xem video khoa
hoc

* Véan chuyén, giao hang, cai dit phan mém lap trinh
robot, huéng dan str dung

27

Tu chtra thiét b laptop

+ Tu chtra laptop c6 chirc nang sac pin, theo doi
nhiét d6 va do am

+ Kich thugc: Rong 700 x Sau 670 x Cao 840mm
+ Stic chira: 24 thiét bi laptop

+ Banh xe: 4 banh xe xoay (4 banh xe c6 phanh)

+ TAm phén cach: bang nhua, lam giam trdy xudc.
Khoang cach 2 tim du dé thiét b laptop

+ Vit liéu ta: Thép ma kém kém son tinh dién

+ B6 hen gio sac

+ Tich hop cam bién theo ddi nhiét d6 va d6 4m
+Dén led diét khuan UV

+ Tich hop CP va 6 cdm sac cho 24 thiét bi laptop
+ Quat lam mat: 2 cai

+ Khay sac c6 thé kéo ra va ddy vao

+ Khay chira tai liéu c6 thé kéo ra va day vao

+ Chéng trom: O khéa kém chia khoa cho phép bao
vé tram sac va ngan nglra chéng trom.

+ T c6 thiét ké chd quan day ngudn, moc treo va
tay day.

+ Trong luong ti sac 78kg nham ngin ngira trom c6
thé mang ra khoi trudng.

* Bao gom chi phi giao hang, cai dat va tp huan st
dung
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Bang hién thi twong
tac toi thidu 86 inch

- Man hinh cdm trng 86 inch.

- Dén nén: LED.

- Ty 1€ khung hinh: 16:9.

- Bé mit kinh: Kinh cudng luc chdng choi.
- B9 twog phan: 5000:1.

- Thoi gian phan hoi: 8ms.




- B§ sang: 400cd/ m2.
- Goc nhin: 178°.
- B9 phan giai: 4K UHD (3.840 x 2.160).
- Téc do quét: 60 Hz
- Cong nghé cam ung: HyPr Touch™ va Advanced
IR.
- Cam ung da diém: Windows: 40, Mac: 20, va
Android: 32; Chrome: 10
- Tudi tho dén nén: 50.000 gid.
- Wireless
- Co6 cac cong két ndi: USB, OPS, HDMI, VGA,
MicroSD, USB Type - C,Stereo 3.5 mm, Lan Rj45,
- Loa: Tich hop 20W + 20W.
- Boc thé NFC (IC card, ID card).
- Android 13, RAM 8GB, by nhé 64GB
* May tinh mini két ndi qua OPS:
- Bo vi xtr ly: Intel Core 15.
- RAM: 8GB.
- O ctng: 256GB SSD.
- Card man hinh: Intel Grapics.
* Web camera dong thuong hiéu
- Camera 4K Ultra-HD
- Cam bién: 1/2.8"" 4K CMOS
- S6 pixel: 8.28 megapixels
- Ti 1€ khung hinh: 16:9
- Thu phéng k¥ thuat sd: 10x
- Giao thirc giao tiép USB: UVC
* Chan di dong treo bang tuong tac:
- Chan di dong nang ha, diéu chinh d6 cao, treo man
hinh tuong tac 86 Inch
- Chét luong: Thép son tinh dién
- C6 4 banh xe c6 khoa
* Phan mém thiét ké bai giang twong tac STEM,
Hoc liéu s bai giang tuong tac truc tuyén phuc vu
giang day va thuc hanh Al 1ap trinh robot gia lap,
thiét ké 3D, Laser, CNC.
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Thu vién sich STEM

Thu vién saich STEM THPT

- Sach vé khoa hoc, cong nghé¢, co khi ky thuét, toan
hoc, 1ap trinh, robot, phat trién ky nang, hudng
nghiép... phu hop vé1 bac THPT




* Bao gdm chi phi giao hang
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Tu cay vo trung

Ta ciy vo tring

* Thong s6 k¥ thuat ti:

- Phén bao tu bang sit tim day 1.2mm son tinh dién,
dé dang vé sinh tu.

- Cong tac diéu khién bé tri phia trude to.

- Hai bén hong ta bang kinh cuong lyc day 5Smm

- Mt 1am viéc bang inox 304 day 1.2mm

- Mang loc tho kich thudc 400x400mm gan trén ndc
ti cho phép loc bo bét hat bui va dé dang vé sinh
loc.

- Mang loc tinh HEPA

-Ta c6 01 dén UV tiét trung

- Chiéu sang bang dén huynh quang duoc bd tri mat
trude t gitp khong bi 16a mat khi thao tac.

- Cong tic cam tng diéu khién dén chiéu sang, dén
UV va quat

- Nguén dién: 230V/50Hz

Thong sb k§ thuat quat thoi:

- Quat thdi canh béng nhua

- Quat thdi ¢6 tinh nang tu dung khi qua nhiét va tu
khéi dong lai khi da ngudi

- Chén d5 tu dang khung bang sit son tinh dién co
banh xe

* Bao gdm chi phi giao hang, cai dat, 1ap dit va tap
huén st dung.
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Noi hép tiét tring

Thong s6 k§ thuat:

- H¢ théng kiém soat PID; hién thi gia tri PV va SV
- Cong suat nhiét: 2KW

- Thé tich: 45 lit

- Khoang nhiét dg: nhi¢t do0 moi truong +10 toi
1250C

- Ap suét: 1.2 Kg/em?2 tai 1210C ; 0 ~ 3ke/cif

- Ché dd bao vé an toan qua nhiét, qua ap suét va
ché do canh bao khan cip

- Nguén dién 230V

* Bao gom chi phi giao hang, lap dat, cai dat va tap
huén sir dung
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Tu am

Thong sb k¥ thuét:
- Nguén dién: 220V /50Hz




- Déi nhiét d§: RT +5°C~80°C

- D6 phan giai nhiét d6: 0.1°C

- Nhiét d§ moi truong.: +5°C ~35°C

- Cong suat: 125W

- Dung tich: 35L

* Bao gom chi phi giao hang, cai dat , lap dat va tap
huén st dung
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Kinh hién vi s0 -
Digital Microscope,
phan mém phan tich.

- Kinh hién vi sé: FHD

- Loai ngudn sang: Led

- Goc nhin: 178 @6

- Man hinh: LCD

- Chét li¢u kim loai, nhya

- P9 phong dai tdi da: 2000

- bién 4p 5V (DC)

- Kém phan mém phan tich

* BO giao an t6 chirc hoat dong.

* Hoc liéu sd bai giang tuong tac truc tuyén.
* Bao gom chi phi giao hang, cai dat va tap huan st
dung.
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Ban ghé kiéu
Workbench chuyén
dung co khi thyc hanh
nhom sang tao cho
HS.

Ban ghé cho phong STEM, gdm 1 ban, 6 ghé
Thong s6 ky thuat

Ban:

- Vit liéu:

+ Mat ban: c¢o kich thudc 122cm x 122cm x 2.5¢cm
bang gb cao su tu nhién dung cho co khi chiu va déap
cao

+ Khung/chan ban: Thép carbon trung binh, udn
dinh hinh chitr C, ban rdng 50x39mm, day 1.5mm,
son tinh dién.

+ C6 thm véan va ké dé do

+C6 2 6 cam dién

+ C6 4 banh xe cong nghiép, khoa banh

+ Cho phép diéu chinh d¢ cao ciia ban co khi tir 65-
75 cm
- Kich thudc ban: (dai x rong x cao: 122 x 122 x 65-
75cm)

Ghé: Puoc thiét ké phu hop cho viéc thuc hanh
STEM

- Mit ghé bang gb tron, duong kinh 32cm
* Bao gdm chi phi giao hang tan noi, lap dat




* Ban co khi nang ha:
- Kich thudc st dung:
+ Vi tri thdp nhat: 107cm W x 61cm D x 74cm H.
+ Vi tri cao nhat: 107cm W x 61cm D x 107¢m H.
- Mit ban: G6 cao su ty nhién, day 3cm

B \ h/\ k A
an ghe el . - Banh xe: 04 banh xoay c6 khoa
Workbench chuyén A s 1
35 , . - Khung va chan ban: Thép hdp carbon
dung co khi thyc hanh P
cho eido vien - O cam dién gan 1én ban
£ ’ - Véach che
Chét liéu: Thép son tinh dién
- Ngan kéo c6 khoa
* Kém ghé cho gido vién
* Bao gdm chi phi giao hang va lip dat
Ban co khi nang ha:
- Kich thudc st dung:
+ Vi tri thap nhat: 132cm W x 61cm D x 74cm H.
+ Vi tri cao nhat: 132¢cm W x 61cm D x 107cm H.
- Mit ban: G cao su tu nhién, day 3cm
Ban kidu Workbench |~ Banh xe: ‘04 bAanh ‘xoay C’O khf)a ‘
. , - Khung va chan ban: Thép hop carbon trung binh
chuyén dung co khi .
. , 10x5cm, day 0,15¢cm
36 | thuc hanh may CNC AR
- O cam dién gan 1én ban
Router, CNC laser, Co , ..
Khi. In 3D - Véch luéi treo dung cu
’ Chat liéu: Thép son tinh dién, Chiéu day thép
0,15cm
Kich thudce: Dai 132cm x cao 67cm
- Ngin kéo ¢6 khoa dung dé chira b dung cu lap rap
- Tay quay nang ha ban
* Bao gom chi phi giao hang tan noi, lap dat
Kich thudc st dung ( rong x sdu x cao): 122 x 61 x
Ké co khi STEM LAB 16(2:(;?:1?91' uoi) cm
WORKSHOP kémcdc | o oo ‘
n L A + Chan: thép carbon trung binh
hop chira linh kién \ 1 ain
37 dién tir. neuven licu - Son phu: son tinh di¢n.
i1, Mguyell s - Hoc chtra linh kién dién tir: 02 hop, chét lidu nhya
thuc hanh op
MAKERSPACE. .
- B0 sac USB 18 cong
* Bao gdm chi phi giao hang va lip dat.
18 K¢ co khi STEM LAB | - Kich thudc ( rong x sau x cao): 110 x 61 x 160cm

WORKSHOP kém cac




ngan chira cong cu,
dung cu, vat tu... thuc

hanh MAKERSPACE.

Chéan va khung: thép carbon trung binh dinh hinh
cht L ban rong 3,2cm, day 0,15cm

- Cac ngan chura cong cu dung cu:

+ Hdc nhod (24 cai): Ngang x Dai x Cao : 10cm x
16cm x 8cm

+ Hdc trung (18 céi) : Ngang x Dai x Cao : 13cm x
22cm x 12cm

+ Hoc 1on (12 céi) : Ngang x Dai x Cao : 18cm x
30cm x 14cm

- Chat liéu ngan chira: Nhua pp.

* Bao gom chi phi giao hang tan noi, lap dat.
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Tu treo co khi chira
thiét bj va tai liéu thuc
hanh STEM

Tu treo co khi:

Kich thude s dung: 61cm W x 35cm D x 61cm H.
Chat liéu: thép carbon trung binh, son tinh dién, day
0,6mm

Tai trong: 136kg

Ngan ti: ngan di dong: 1

Khoa: Luc kéo bung kho: tdi thiéu 45 kgf

Son phu: K¥ thuat son tinh di¢n

* Bao gdm chi phi giao hang tin noi, lap dat.
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T co khi chira tai liéu
tuyén sinh, dao tao,
thuc hanh, flash card
va van phong pham

Kiéu Dang: Tu co khi

Kich Thuédc sir dung: 91cm W x 61.5cm D x 136
cm H.

Chat liéu: Thép carbon trung binh son tinh dién,
day 0,8mm

Khéi luong st dung: 70kg

Tai trong cho phép: 363 kg

Ngan tu: 2

Khoa tu: 1

* Bao gom chi phi giao hang tan noi, lap dit.
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Tu ké co khi chira
dung cu thi nghiém
khoa hoc

Tu ké co khi lién k¢

- Kich thuéc st dung (W x D x H):

105,2x 47,3 x 147,5 cm

- Chét liéu: thép carbon trung binh son tinh dié¢n,
chan day 1,5mm, khung day 0,8mm

- Ngan nap: 1 ngan, c6 khoa

- Ngan chira ké dudi: 02 ngan

* Bao gdm chi phi giao hang tin noi, lap dat.
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K¢ chtra giay dép

Thong s6 k§ thuat:
- Kich thudc: Dai 220cm x Sau 45¢m x Cao 45¢cm




- Chét liéu: Nhua gia g6 chiu nudc

- Mit ngdi c6 16p ném bang xdp chiu nude

- Hai hoc chira gidy dép

*Van chuyén, giao hang va lép dat thiét bi tan noi
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Buc dat cac mo hinh
cong trinh kién trac

Buc dit cac md hinh kién trac:

- Buc dat Mo hinh Sydney Bridge

+ Kich thudc: 120 W x 35 D x 90 H.cm

+ Chan va khung: thép carbon trung binh dinh hinh
chit L ban rong 3,2cm, day 0,15¢m, son tinh dién

- Buc dat Thap Eiffel

+ Kich thudc: 76 W x 76 D x 65H

+ Chan va khung: thép carbon trung binh dinh hinh
cht L ban rong 3,2cm, day 0,15¢m, son tinh dién

- Buc London Eye:

+ Kich thudc: 50 W x 50 D x 65H

+ Chan va khung: thép carbon trung binh dinh hinh
cht L ban rong 3,2cm, day 0,15c¢m, son tinh dién

- Buc Ferris Wheel:

+ Kich thudce: 50 W x 50 D x 65H

+ Chan va khung: thép carbon trung binh dinh hinh
cht L ban rong 3,2cm, day 0,15¢m, son tinh dién

* Bao gdm chi phi giao hang tan noi, lap dat.
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Thung chura

Chét liéu: Vit liéu bao vé moi trudong PP

Mau: Trang

Phuong phap mo va dong: Loai ngan kéo

Kich thudc: 40x29x17cm

Tinh ning: Than hop loai ngin kéo, dé kéo, dung
tich 16n va da chtrc ning, luu trit xép chong nhiéu
16p, khong thAm nudc, ¢ chdt gai va cho phép dit
nhiéu thung 1én nhau, ndi voi nhau qua chét gai.

* Bao gom chi phi giao hang tan noi, lap dat.
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Thung rac phan loai

- Thung duyng rac 3 ngan voi 3 mau phan biét

- Chat liéu vo: Nhira Composite

- Ro chira: Nhya Composite

- Nip day thung chta: Nép 14t c6 cira bap bénh

- M6 t4 hinh dang: Hinh hop diing

- Kich thuéc tong thé: 850mm x 620mm x 900mm
* Bao gdm chi phi giao hang tan noi, lap dat




Kich thudc: 71 W x 42.6 D x 76 H.cm
Tai trong: 135kg

Xe di dong 2 tan
46 | chira cac ngguyéngliéu Banh xe: 4 banh .
oS diing thyc hz‘mh. Chat liéu: Thép carbon trung binh, son tinh dién,
i chan day 1,5mm, khung 0,6mm, son tinh dién.

* Bao gom chi phi giao hang tan noi, lap dat
Vat liéu: Bé mit bang béng Cot Synthetic Rubber,

47 | Bang ghim phﬁ’ ni, VéIl, héu bang MDF. Khung bang nhom
- Kich thudc: (ngang x cao): 900 x 600 mm
* Bao gdm chi phi giao hang tan noi, lap dat
- Chét liéu: in Decal dan formex hodc decal
- Gom cac poster:
1. Steamzone logo
2. Qui dinh phong STEMLAB
Poster chuyén dé:
1. Kids do what sciencetist do (60x60cm)
2. Kids science (60x60cm)
3. Science: Kids love science
4. Engineering: Mechanics, Electronics, Pneumatic,
CNC, 3D
5. Technology: Coding, Al, Robotics, [oT, VR/AR,
Drone, Space
6. SteamLab Workshop

R . 7. Makerspace
48 B Poster 4.0 va tranh 8. EDP design process

dan tuong

9. NGSS

10. 5S

11. 5C: dang cay, ngang, tron

12. Teacher inspiration

13. 5E

14. Bloom Taxonomy

15. 240 nganh STEM

16. Cac tugng dai khoa hoc va cong nghé (Elon
Musk...)

17. Smart: City, Education, Agriculture, Food,
Energy...

18. Label qui dinh dan trén kinh

* Bao gom chi phi thiét ké, giao hang tan noi, lip
dat.
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Tham san ESD chéng
tinh dién phong
STEMLAB

- Vat li€u san vinyl chéng tinh dién
- bi¢n trd: 104 - 106 OHM
- Kich thudc tim: 600 x 600 x 2,0 mm
- L4 d6ng budc 4m x 4m (day 0,02 mm)
- Keo 16t tham
- Ron ¢6 dinh cac tAm san vinyl
* Bao gdm chi phi giao hang tan noi, thi cong cai
tao mat bﬁng, 16t san va do tinh dién.
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Loa di dong

- Cong suat: 1200W

- Str dung ngudn: AC 220V hoic Ac qui 12V
- S6 duong tiéng ciia Loa: 3 duong tiéng

- Kich thudc loa Bass: 50 cm

- Kich thudc loa Mid: 16 cm

- Loa Treble: Treble coi

- Két nbi tin hidu khong day: Bluetooth 5.0

- Két ndi Micro khong day: Bank tan UHF

- Két nbi USB, Thé nhé SD

- Két ndi thiét bi ngoai (Pau dia, TV, ...)

- Chét liéu thung Loa: G& ép son chéng tray.
* Bao gdm chgi phi giao hang, lp dit va tap hudn
st dung.

51

H¢ théng 4m thanh
chuyén dung phong
STEM

1. B6 trén am ly (s6 luong: 01 bd)

Cong suat: 120W
Dau vao micro: 600 6m () 10-15 MV, khong can
bing
Pau vao dong: 10K 6m (Q) 200-470 MV, khong
cén bang
PAu ra dién ap khong ddi 100V, 70V va dau ra dién
tro khong d6i 4 ~ 16 Q.

Chtre nang diéu chinh am lugng tong thé, am lugng
cua tung kénh dau vao co thé duogc diéu chinh doc
lap.

2. Micro khong ddy (S6 luong: 1 bo)

Hé théng chdng hu ty dong: 0db-1db-2db-3db-4db-
5db
Do nhay: 12dBuV (80Db S/ N)

Dau ra can bang: 0-0,5V / 600Q
PAu ra 4m thanh: 0-0,5V / 5KQ
Dai tan s6: 640MHz-690MHz
Phuong phap diéu chinh: FM




Phéan hoi 4m thanh: 40Hz-18KHz (+3Db)

3. Loa (s luong 4 cai)

Cong suat: 30W @100V

Dap ng tan sd: 100Hz-20KHz

4. Day loa: S6 lwgng 60m

* Bao gom chi phi giao hang va lap dat thiét bi

- Kiéu Quat: dao treo tran
- Céng suat (W): 55
- Luu lugng gi6: 57.5m3/phut

52 | Quattreo tran - Téc do vong xoay: 1200 vong/phit
- bién 4p: 220V/50Hz
* Bao gom chi phi giao hang va lap dat thiét bi
- 1 chiéu
- 18100BTU (2.0HP)
- Co Inverter
53 | May diéu hoa - Pham vi lam lanh: Tt 20 - 30m2
- Dan lanh: 25/44 dB, dan néng: 43/49 dB
* Bao gdm chi phi giao hang, lap dt, vat tu thi cong
may lanh
May hut bui cong nghiép:
- Cong suét: 2200W
., ) - Dung tich chtra bui: 23 lit
>4 | Mdy hutbui - B0 loc bui: Mang cé thé rira
- Ong ndi dai co thé diéu chinh
* Bao gdm chi phi giao hang va lip dat
- Kich thuéc: Chiéu cao H530(mm) x Chiéu rong
W550(mm) x Chiéu Sau D600(mm)
- Than ta duogc thiét ké dang khung c6 két cau han
lién chiu tai
- Mat sau tu duogc thiét ké véi dang lu6i thong
55 Tu rack chira thiét bi thoang o
mang va am thanh - Mat trude ta ctra ludi thong thoang dé ho tro su
lwu thong khong khi, 1am mat cho cac thiét bi bén
trong tu.
- Hé thong 1am mat: 1 quat
-Odién: 16
* Bao gom chi phi giao hang va lap dat
. X 1/ Duong truyén Internet mgt nam
s | 116 thong mang 2/ B4 phat Wifi toe do cao:

Internet

Thong s6 k§ thuat:




- Toc @6 WIFI: Hoat dong & 2 giai tan 2.4Ghz va
5Ghz

- Angten: Ang-ten ngam

- Cong két ndi: 2 cong mang Giga 100/1000 h tro
PoE

- Téc dd LAN: 10/100/1000Mbps

3/ Router cin bang tai

Thong s6 k§ thuat:

- 4 port WAN/LAN

-H6 trg duong truyén da dich vu (IPTV, Internet,
VolIP...)

- Tich hop Wi-Fi Marketing

- Kiém soat va quan 1y bang thong tdi wu duong
truyén Internet

4/ Switch thiét bi chuyén mach mang, 8 port

* Bao gdm chi phi giao hang, lap dit va tich hop hé
thong.

Ghi chi: Bat ky thuong hiéu, ma hiéu, danh tir riéng (neu c0) trong bang
yéu cau k¥ thuat chi mang tinh chat minh hoa cho céc tiéu chuan chét luong, tinh
nang ky thuat kho mé ta, nha thau c6 thé lya chon du thau hang hoa co6 nguon
gbc, xuat x{r, nha san xuét, thuong hi¢u, ma hiéu phu hop voi diéu kién cung cap
nhung phai dam bao yéu cau tiéu chuin k¥ thuét, dic tinh k¥ thuat, tinh ning sir
dung “twrong dwong” hodc “uu viét” hon so véi yéu cau tdi thiéu cia HSMT,
d6ng thoi phai dam bao kha nang tich hop giira cac thiét bi dugc cung cap.

¢) Bao hanh, bao tri, hd tro k¥ thuat

- Nha thau c6 cam két lap dit hoan chinh, chay thr, hudng din st dung
thanh thao tai noi dat thiét bi. Qua trinh lap dat, van hanh chay thir dugc tuan thu
theo yéu cau cua Chu dau tu.

- Thoi gian bao hanh hang hoa, thiét bi i thiéu 1a 12 thang hogc theo tiéu
chuan cta nha san xuat. C6 thuyét minh bao hanh, bao tri, trong thoi gian bao hanh
hang héa nha thau phai cung cip linh kién hodc thay thé linh kién hodc stra chita
hang héa mién phi (truong hop 16i do nha san xuat), c6 ké hoach dinh ky thuc hién
kiém tra, bao tri trong thoi gian bao hanh 13 6 thang/1 1an.

- Thoi gian tiép nhan bao hanh tdi da trong 01 ngay tir thoi gian thong bao
ctia don vi st dung phai c6 mit tai dia diém bao hanh. Nha thau cung cap duong
day nong ho trg k§ thuat 24/7, cam két c6 hd tro k¥ thuét tryc tuyen va ho tro k¥
thuat tryc tiép tai dia diém lap dat hé thong trong thoi gian 24 gid ké tir khi nhan
dugc phat sinh yéu cau hd tro tir nguoi sir dung.

- Trong thoi gian bao hanh, néu hang héa khong dam bao chat lugng thi
nha thau c6 bién phap thay thé hang hoa khac dap tmg yéu cau E-HSMT.



d) Nghiém thu ban giao

- Cong viéc chi duoc coi 1a hoan thanh khi Nha thau nhin duoc bién ban
nghiém thu ban giao dua vao st dung.

- Moi thu tuc nghiém thu ban giao dugc thuc hién theo dung quy dinh cta
Phap luat.

- Nha thau bang chi phi cia minh phai chuin bi va ndp ho so thanh toan day
du theo quy dinh.

- Nha thau chiu trach nhiém bao hanh mién phi theo tiéu chuin cta nha san
xuat bat dau tir ngay nghi¢ém thu hoan thanh ban giao cho dén khi hét thoi gian bao
hanh.

1.3. Céc yéu ciu khdc:

- Nha thau cung cap Gidy chtng nhan hé théng quan ly chat luong cho linh
vue dich vu gido duc va dao tao STEM dé d¢am bao cho yéu ciu chuyén giao cong
nghé thiét bi va hudéng dan gido duc STEM.

- Thiét bi duoc cung cap toi dia diém yéu cau cia HSMT phai trong dang
dong goi ciia Nha san xuat; cac théng sb bén trong phai phu hop voi dic tinh ki
thudt duoc thoa thuan trong hop dong. Bét ky su thay d6i ngudn gbe, chung loai,
quy cach ki thuat nao s& khong duogc chap thuan néu khong co sy dong ¥ cia Pon
Vi1 truc tiép st dung tai san.

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

- Chu dau tu hodc dai dién Chu dau tu c6 quyén kiém tra, thir nghiém, chay thir
hang hoa. Bat ky hang hoa nao khong phu hop voi dédc tinh ky thuat theo E-HSMT
thi Ch dau tu co quyén tir chdi va hay hop ddng hoic cho phép nha thau thay
thé bang hang hoa khac dap Gmg yéu cau, moi chi phi do nha thau chiu.



