Chuwong V. YEU CAU VE KY THUAT

Muc 1. Yéu ciu vé ky thuit

Yeéu cd‘u‘vé‘ ky thudt bao gOA‘I:I’l yéu cau ky t,hudt (mang tinh ky thuat thu‘d‘n t‘LZy)
va cdac yéu cau khac lié{a quan dén viéc cung cd!) hydng hoa (trw gid). Yéu c"du vé ky
thudt phai dwoc néu day du, ro rang va cu thé dé lam co so cho nha thau lap E-
HSDT.

Trong yéu cau ‘fé ky thuat ]chéng dwoc c’iu’a ra cac diéu kién {ahdm hqn ché su
tham gia cua nha thau hoac nham tao loi thé cho mot hoac mot so nha thau gdy ra
sy can’h tranh khong binh fidng, dong thoi cﬁr,lg khong dwa ra cac yéu ch{ qua cao
dan den lam tdng gic? dw thau hoac lam han che sw thcn?n gia cua cdc nha thau, khong
dwoc néu yéu cau vé tén, ky ma hiéu, nhan hiéu cu thé cua hang hoa.

Ho so moi thau dwoc néu nhan hiéu, catald ciia mét san pham cu thé dé tham
khao, minh hoa cho yéu cau vé ky thudt cua hc‘mg\ho’a nhung phai ghi kem theo cum
tir “hodc twong dwong” sau nhc?n hiéu, catalb dong thoi phai quy dinh r5’ né,i ham
tuwong duong vg’i hang hoa do vé dac tinh ky thudt, tz'1’1h ndngvsz} dung, thiét ké cong
nghé, tiéu chudn cong nghé va cac noi dung khac (néu co) dé tao thudn loi cho nha
thdy trong quad trinh chuan bi E-HSDT ma khong dwoc quy dinh twong duong vé
Xuat xur.

Yéu cdu vé ky thudt bao goém cdc ndi dung co ban nhw sau:

1.1. Gidi thiéu chung vé dw dnldw todn mua sim, géi thiu

- Tén du 4n: Trudng trung hoc phd thong Huynh Thi Hudng.

- Tén goi thau: Goi thau s6 18: Cung cap va lap dat thiét bi.

- Bén moi thau: Ban Quan 1y dy an tinh An Giang.

- Ngudn von: Ngan sach tinh.

- Pia diém: x4 Hoi An, tinh An Giang.

- Hinh thtic t6 chirc lya chon nha thau: Pau thau rong rii trong nudc (qua
mang).

- Phuong thirc Iya chon nha thau: Mot giai doan, mot tii ho so.

- Thoi gian thue hién géi thau: 150 ngay

- Loai hop dong: Hop ddng tron goi

- Hién trang mat béng: D3 hoan chinh, du diéu kién lép dat thiét bi.



- Ha tang k¥ thuat hién c6 cho céc dia diém: Pay du diéu kién dé 1ap dat thiét bi.

- Pham vi cong viéc ctia goi thau: Cung cép, lap dat thiét bi theo pham vi cung
cap tai Mau s6 01 A (webform trén Hé thdng), dap tmg tiéu chuan va dit tinh k¥ thuat
quy dinh tai Muc 2 Chuong V cua E-HSMT.

- Cac can cur phap ly lién quan:

+ Cén cir Quyét dinh s6 3306/QD-UBND ngay 31/12/2021 ctia UBND tinh An
Giang vé viéc phé duy¢t Dy an truong THPT Huynh Thi Huéng, xa Hoi An, huyén
Chg Méi tinh An Giang;

+ Can cir Quyet dinh s6 346/QD-UBND ngay 28/07/2025 ctia UBND tinh An
Giang vé viéc phé duyét diéu chinh Dy an truong THPT Huynh Thi Huéng;

+ Can cir Quyet dinh s6 2191/QD-UBND ngay 29/8/2022 cia UBND tinh An
Giang vé viéc phé duyét ké hoach lya chon nha thau du an truong THPT Huynh Thi
Huong;

+ Cin ctr Quyet dinh s6 1984/QD-UBND ngay 06/12/2023 cua UBND tinh An
Giang ve viéc phé duyét diéu chinh, b6 sung ké hoach lya chon nha thau du an truong
THPT Huynh Thi Huong;

_ +Can ¢l Quyét dinh 0 631/QD-UBND ngay 17/4/2025 ctia UBND tinh An Giang
ve viéc phé duyét di€u chinh, bo sung ké hoach lya chon nha thau dy an truong THPT
Huynh Thi Hudng;

+ Can ctr Quyét dinh s0 492/QD-BQLDA ngay 13/08/2025 ctia Ban Quan 1y dyr an
tinh An Giang v€ viéc phé duyét di€u chinh, bo sung ké hoach lua chon nha thau du an
truong THPT Huynh Thi Hudng;

+ Cén ctr Quyét dinh s6 1132/QD-BQLDA ngay 13/11/2025 ciia Ban Quan 1y
du an tinh An Giang v€ viéc ph€ duyét du toan thiét bi cong trinh Goi thau s6 18: Cung
cap va lap dat thiét bi Dy an Truong trung hoc pho thong Huynh Thi Huong thude xa
Ho1 An, tinh An Giang;

+ Can ct Quyét dinh s6 1157/Qb-BQLDA ngay 19/11/2025 cua Ban Quan ly
du an tinh An Giang v€ viéc phé duyét du toan goi thau Goi thau s 18: Cung cap va
lap dat thiét bi Dy &n Truong trung hoc pho thong Huynh Thi Hudng thudc x&8 Hoi An,
tinh An Giang;

1.2. Yéu cau vé ky thugt

Yeu cau vé kj thudt bao gom yéu cau vé ky thudt chung va yéu cau vé ky thudt
chi tiét doi voi hang héa thuéc pham vi cung cdp ciia goi thau, cu thé:

a) Yéu cau vé kj thudt chung

- Vin ban cam két tat ca hang hoa, thiét bi mdi 100%, dugc san xuat tir nim



2025 tr¢ lai day; hang hoa, thiét bi khong c6 18i vé vat liéu, san xuat, thiét ké, van
hanh, dap ng cac yéu cau néu trong E-HSMT va cac tiéu chuan néu trong E-HSDT.
Nha thau phai dam bao tinh trung thyc, chinh xac vé cac thong tin ddi véi hang hoa,
thiét bi ciia minh. Bén moi thau s& khude tir tat ca cac hang hoa, thiét bi do nha thau
cung cAp ma khong c6 ngudn gde rd rang, khong dam bao chat luong hoidc vi pham
cac chinh sach c6 lién quan do nha nudc ban hanh: hai quan, thué, méi truong.

- Van ban cam két cung cap ban gbc (hodc dugce chimg thyc boi co quan chirce
ning) gidy ching nhan Xudt xir hang hoa, thiét bi (C/O) va chimg nhén chat luong
hang hoa, thiét bi (C/Q); co bod hd so hai quan vé nhap khau hang hoa, thiét bi cua
doanh nghiép gém: T khai nhip khau hang hoa, thiét bi tai cang dén (Viét Nam);
hoa don van tai hang hoa, thiét bi hodc héa don véan tai hang khong; Packing list
hang hoa, thiét bj dbi voi hang hoa, thiét bi nhap khau.

- Van ban cam két cia nha thau vé cung cap phi€u xuat xudng va chimg nhan
chat luong hang hoa, thiét bi ctia nha san xuat doi véi hang hoda, thiét bi trong nudc.

- Van ban cam két cung cap ching thu giam dinh vé tinh trang, s6 lugng, chat
luong hang hoa cua don vi giam dinh doc 1ap c6 du phap nhan thyc hién cho tat ca
cac loai thiet b1 du thau tai thoi diém giao hang.

- Vin ban cam két dam bao day du kich thudc, khong nat muc ddi véi cac hang
hoa, thiét bi ban, ghé, tu, bang.

- Van ban cam két tuan thi mot cach day du cac quy dinh hién hanh vé ban
quyén phan mém, cam két chiu toan bo trach nhiém trudc phap luat vé ban quyén
trong sudt qua trinh khai thac va sir dung hang hoéa, thiét bi d6i véi cac hang hoa,
thiét bi duoc cung cap d6i voi cac hang hoa, thiét bi c6 lién quan dén ban quyén.

- Van ban cam !(ét viéc thuc hién cac nghia vu bao har]h, bao tri, duy tu, bao
dudng, sura chira, khac phuc cac hu hong, sai sot (cua nha thau hoac cua don vi ma
nha thau da ky hgp dong nguyeén tac) trong thoi gian < 24 gid, ke tr khi nhan duoc
thdng bao cua Chu dau tu hoac don vi st dung.

- Hang hoa phai ¢6 ngudn gbc, xuat xir 1d rang, hop phép.

- Phai ¢6 cac bién phap dam bao chét lugng cua hang hoa trong qua trinh van
chuyén va lap dat tai cong trinh, Chu dau tu c6 quyén khuot tir cac loai hang hoa,
thiét bi khong nguyén ven, khong dam bao chat lugng.

- Hang hoa, thiét bj phai thich tmg voi diu kién khi hau tai Viét Nam va khong
anh huong dang ké dén moi truong; néu c6 phai cd phuong an giai quyét hop 1y.

- Théng sd ky thuat hang hoa phai dap tmg toan bg theo yéu cau cua E-HSMT

hodc c6 thong s6 k¥ thuat cao hon, t6t hon yéu cau (dic tinh thong sé k¥ thuat cua
E-HSMT la yéu cau tdi thiéu).



- Thir nghiém vat liéu, thiét bi riéng biét. Chiu moi chi phi nghiém thu, thir
nghiém (néu co);

- DBéap ung yéu cdu vé bao hanh, bao tri, Pao tao va huéng dan st dung theo
quy dinh cia E-HSMT.

b) Cdc yéu cau chung vé thiét bi cung cdp

Toan bo thiét bi va phu kién cung cép phai méi 100%, thod man véi ti€u chuan
Viét Nam va diang ky chét lugng ctia nha san xuat. San xuit nam 2025 dén thoi diém
dong thau.

Nha thau phai cung cap cac ho so can thiét doi v6i hang hoa va dich vu cung
cap nhu: Nguon goc Xuat x{ rd rang (ma hiéu, hang, nudc, nam san xuat), gidy ching
nhan chit lugng xuit xudng, cac thong sd va dic tinh ki thuat, catald, cac thong sb
bao hanh....dugc néu cho tung loai hang hoa.

Yéu cdu ky thudt chi tiét

- Nha thau phai ké khai thong s6 k¥ thuat cia hang hoa va cac dich vu lién quan
ching minh hang hoa do nha thau chio tuan tha cac thong s k¥ thuat va cac tiéu
chuan dudi day. Ngoai bang gia chao thiu dugc nhap theo biéu miu trén webfrom
Nha thau phai kem theo bang gia chao thau (file scan, file excel) néu 16 thong s6 k¥
thuat chi tiét, ma hiéu, hing, nudc, xuit xur cho tung loai hang hoa. Bit ky thuong
hiéu, md hiéu (néu cd) trong bang yéu cau ky thuat duoi day dé minh hoa cac tiéu
chuan chét luong, tinh néng ky thuat yéu cau, nha thau c6 thé lira chon dy thau hang
hoa ¢6 nguon goc, xuét x(, nha san Xuat thuong hiéu, ma hiéu phu hop véi diéu kién
cung cap nhung phai dam bao yéu cau c6 tiéu chuan ky thuat, déc tinh ky thuat, tinh
nang sir dung "twong duong" hodc "wu viét hon". Thong so k¥ thuat va cac tiéu chuan
néu trong E-HSMT 14 yéu cau t6i thiéu:

- Dinh kém theo E-HSDT File ké khai théng sé ky thudt thiét bi dw thau c¢é dinh
dang MS Word hoac MS Excel.
Tom tdt thong sé ky thudt cia hang héa, dich vu lién quan. Hang héa, dich vu
lién quan phdi tudn thii cac théng sé ky thudt va tiéu chudn sau day:

Tén thiét bi/hang
Stt hoa/dich vu lién Thong so ky thuit va cac tiéu chuan
guan

| Khoi 23 phong hoc

Khéi 17 phong hec
(Mua sam moi)

1 Ban ghé gido vién




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

*Ban gido vién (01 ban + 01 ghé dau trau)

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

Chat liéu: Khung d6 lam bang g thao lao hoic nhom gb twong
duong trd lén. Mit ban, van tram, vach hdc, ddy hoc, mat hdc,
ké dé thung may vi tinh lam bang gbd ghép Cong nghiép, phu
son PU ddy s6 gd.

Qui cach: Ban lam dang khung dd, ban ¢ 01 ngan ta, 01 hoc
ban, 01 ngan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hoc ti va cua ti c6 0 khoa va tay nam va k¢ dé thung may vi
tinh.

+ Mit ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ Pd gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Trdm (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day >0,010m.

+ Mat hoc ban, day dé thung mdy vi tinh day > 0,015 m.

*Ghe gido vién

Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

Chat li¢u: Khung d6 lam bang gs thao lao hogc nhom g0 tuong
duong tro 1én. Mat ghé lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui céch:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tua, lu:ng: day > (0,015 x 0,025)m (Sé lugng 04 thanh bo tri
can doi tham my).

Ban ghé hoc sinh
mau (C&) VI loai 02
chd ngdi (01 ban +
02 ghé)

Kich thudc:

+ Ban hoc sinh: (Rong x Dai x Cao): (0,45 x 1,2 x 0,75)m.




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

+ Ghé hoc sinh: (Ngang x Siu x Cao): (0,36 x 0,40 x
0,44/0,82)m

Chat liéu: Khung d6 1am bang gb thao lao hodc nhom g0 tuong
duong tro 1€n, mat ban, ngan ban, xan ngan, mat ghé¢ lam bang
g0 ghép Cong nghiép, son PU day s¢ go.

Thong sb:

- Ban hoc sinh:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban(Hong, mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngén ban: day > 0,017m.

+ Xin ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ Gat chan: day > (0,030 x 0,048)m

Ghé hoc sinh:

+ Mat ghé (Mé ngdi): day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,03)m.

+ Chén trudc: day > (0,035 x 0,040)m.

+ Chan sau: day > (0,035x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua lung: day > (0,017 x 0,16)m.

Bang phan tir mit
tole

Kich thudc: (1,2 x 3,6) m,

Qui cach:

+ Khung bang bang nhom bo chuyén dung, goc gan Eke.

+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang hing phan bang nhém chay sudt
chiéu dai bang, ¢ giita mang c6 hop nhya dung phan, hau bang
lam bang nhya day > 15mm.

+ Bang str dung dugc phan va nam cham.

Ta dung d6 dung
day hoc

Kich thudc: (1,2 x 0,45 x 1,8)m. (Rong x Sau x Cao)

Chat liéu: Khung d6 1am bang g thao lao hodc nhém gd tuong
duong tré 1én. Vén tram, ngan tu, nép tu, day td, hau ta l[am
bang gb ghép Cong nghiép, phu son PU diy s& gd, mau gd tu
nhién, bong mo.




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

Qui cach: Tu 1am dang khung d6 va chia lam 2 khoang: Khoang
trén gdbm c6 2 ngan chia lam 3 canh ctra khung d6 bang gb tram
kiéng trong day > 3mm, chiéu cao tir diy dén noc khoang 1,2m.
Khoang dudi 1am 3 canh cira tram gd thang hang véi 3 canh
ctra kiéng phia trén, chiéu cao tir ddy dén noc khoang 0,6m.

+ Khung d6 mit tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa ndp day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 cira day > (0,020 x 0,05)m.

+ Céc d6 lién két day > (0,025 x 0,055)m.

+ B6 héu,vach, ngan day > (0,025 x 0,04)m.

+ Tram hong, tram ctra day > 0,010m.

+ Vén hiu, vén ddy, vén nép, vach ngédn, vdn ngan day >
0,010m.

Tivi 55 inch

Bo xtt Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xu ly cua loagi thiét bi du thdau)

BLU Type: Direct (Hoc loai/cong nghé dén nén cua thiét bi
du thau)

Kich thuéc man hinh: 55 Inches

Do phan gii: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thau

Diéu khién thong minh: Co

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi du thdau

May vi tinh

May tinh dong bo thwong hiéu.

Vi xur Iy Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hodac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. Sé lugng, loai khe cam
mo rong va cong két ndi phu hop véi bo mach dur thau)

B6 nhd DDR4 8GB bus 2666

O cimg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phan giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Khoi 06 phong hoc
(Mua sam méi)

Ta dung d6 dung
day hoc

Kich thude: (1,2 x 0,45 x 1,8)m. (Rong x Sau x Cao)

Chat liéu: Khung d6 1am bang gb thao lao hodc nhém gb tuwong
duong trd 1én. Véan tram, ngin tu, nip ti, day ti, hau ta lam
bang gd ghép Cong nghiép, phu son PU day sé gd, mau gb tu
nhién, bong mo.

Qui cach: Tu lam dang khung d6 va chia lam 2 khoang: Khoang
trén gdm c6 2 ngan chia lam 3 canh cira khung d6 bang gd tram
kiéng trong day > 3mm, chiéu cao tir day dén néc khoang 1,2m.
Khoang du6i 1am 3 canh ctra tram gd thang hang vé6i 3 canh
ctra kiéng phia trén, chiéu cao tir day dén noc khoang 0,6m.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 miat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 ctra day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,055)m.

+ B0 hau,vach, ngin day > (0,025 x 0,04)m.

+ Tram hong, tram ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Tivi 55 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bg vi xw ly cua loai thiét bi du thau)

BLU Type: Direct (Hodc loai/cong ngh¢ den nén cta thiét bi
du thau)




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

Kich thudc man hinh: 55 Inches

Do phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thiu

Diéu khién thong minh: Co

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi dw thau

May vi tinh

May tinh dong bo thuong hiéu.

Vi xir Iy Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc d cao hon, thé hé tir bang
hoac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCl slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. S6 luong, loai khe cam
mo rong va cong két ndi phi hop véi bo mach du thau)

B9 nhé DDR4 8GB bus 2666

O cimg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phén giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Khoi vin phong
Ban Giam hi¢u +
Thw vién (Mua
Sim B6 Sung)

Phong Hi€u trudéng

Tu luu trit ho so

- Kich thuée: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).




Tén thiét bi/hang

Stt hod/dich vu lién Thong s6 k¥ thuit va cac tiéu chuin
guan
- Chat liéu: Khung d6 1am bang gd thao lao hoic nhém gd twrong
duong tro 1én. Van tram, ngan tu, nép ta, day tu, hau tu lam
bang gd ghép Cong nghiép, phu son PU day s gd. Loai chuyén
ding dé ho so.

- Qui cach: Tu 1am dang khung db, chia lam 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung db bang g0,
tram 1am bang kiéng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thing hang
v6i 3 canh cira phia trén, 2 khoang hong 13 2 canh cira tram go,
Khoang giita chia 1am 3 hoc ti1, chiéu cao tir day dén noc khoang
0,6m. Hong ti 1am bang tram gd lién tir day dén ndc, cira ta lién
két vai dd ta béng ban 18 14 loai day, hQc tu trugt trén ray thép
3 doan ¢6 6 khoa va tay nam chic chan.

+ Khung d6 mit tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ Xa nap day > (0,03 x 0,07)m.
+ Xa day day > (0,03 x 0,06)m.
+ P cira day > (0,020 x 0,06)m.
+ Céc d6 lién két day > (0,025 x 0,05)m.
+ B6 hau,vach, ngin day > (0,025 x 0,04)m
+ Trdm hong, trdm ctra day > 0,010m.
+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.

2 Béang formica

Kich thude: (1,2 x 2,4) m
- Khung nhém day > (0,02 x 0,04)m + mat bang Formica ké 6
li mo, hau bang 1am bang nhya day >15mm.

3 May in Thoi gian khoi dong: <5.5 giay

Cong nghé: Laser

Loai may in: Pon ning trang den

Téc d6 in: > 48 trang/phut

Thoi gian in trang dau tién: <6.7 gidy

Do phan giai in: > 600x600 dpi

Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hoac ngon ngir cua
loai thiét bi du thau)

Vi xur ly/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién tric vi xu ly tuong duong, cao hon)

Bo nho: >1 GB

Phong chir tich hgp san: 73 PCL, 12 bitmap, 16 bar code, 66
PostScript (hoac cac loai phong chit ctia thi€t bi du thau)
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May vi tinh

May tinh déng bo thuong hiéu.

Vi xu ly Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hodc cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chu ¢6 phién ban chip cao hon. S6 luong, loai khe cam
mo rong va cong két ndi phut hop v6i bo mach duy thau)

B9 nhé DDR4 8GB bus 2666

O clmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, DB§ phan giai: Full HD

Case & PSU: mATX front ush & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Phong khach

Ban tiép khach (01
ban + 06 ghé)

* Ban:

- Kich thuéce ban: (0,9x 1,8 x 0 75) m. (Ngang x Dai x Cao)

- Chat liéu: Khung d6 1am bang go thao lao hogc nhom gb tuong
duong tr¢ 1én. Mat ban lam bang gb ghép Cong nghiép, phu
son PU day sé gd.

- Qui cach:

+ Chéan ban: day > (0,08 x 0,08)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mat ban: day >0,015m.

+ Chi mit ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

* Ghé dau trau:
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- Kich thuoc: (0,42 x 0,40 x 0 45/1 ,1)m (Sau x Rong x Cao)

- Chét liéu: Khung d6 lam bang go thao lao hodc nhém g0 tuong
duong tr¢ 1én. Mat ghé 1am bang gb ghép Cong nghiép, phu
son PU day s6 gd.

- Qui céach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,05)m.

+ Chéan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat : day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m, (03 cay).

+ Tua dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,012 x 0,1)m.

Ta dung ho so

- Kich thude: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhém g6 twong
duong tré 1én. Van tram, ngan tu, nap ta, day tu, hau tu lam
bang go ghép Cong nghiép, phu son PU day s6 gb. Loai chuyén
ding dé ho so.

- Qui cach: Tu l1am dang khung d6, chia lam 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung d6 bang g0,
tram lam bang kiéng trong day > 3mm, chiéu cao tir ddy dén
noc khoang 1,2m. Khoang duéi chia lam 3 khoang thang hang
v6i 3 canh ctra phia trén, 2 khoang hong 13 2 cénh cira tram g,
Khoang giira chia lam 3 hoc t, chiéu cao tir day dén noc khoang
0,6m. Hong ti 1am bang tram gd lién tir day dén noc, cira ti lién
két v6i db tu bang ban 18 14 loai day, hoc ta truot trén ray thép
3 doan c6 6 khoa va tay nam chéc chén.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 ctra day > (0,020 x 0,06)m.

+ Cac d6 lién két day > (0,025 x 0,05)m.

+ B6 hau,vach, ngan day > (0,025 x 0,04)m

+ Tram hong, tram ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Phong Phé Hiéu
trudng

Tu Iwu trit ho so
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- Kich thude: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).

- Chét liéu: Khung d6 lam bang gb thao lao hodc nhém gd twong
duong tré 1én. Van tram, ngan tu, nap tu, day tu, hau tu lam
béng go ghép Cong nghiép, phu son PU day s6 gb. Loai chuyén
dung dé hd so.

- Qui cach: Tu 1am dang khung d6, chia lam 2 khoang. Khoang
trén gém co 2 ngan, chia lam 3 canh ctra khung db bang g0,
tram 1am bang kiéng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thing hang
v6i 3 canh cira phia trén, 2 khoang hong 1a 2 canh cira tram go,
khoéng gitra chia 1am 3 hoc ta, chiéu cao tir ddy dén noc khoang
0,6m. Hong ti 1am bang tram gd lién tir day dén ndc, cira ta lién
két vai dd ta béng ban 18 14 loai day, hQc tu trugt trén ray thép
3 doan c6 6 khoa va tay nam chic chan.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ D6 cira day > (0,020 x 0,06)m.

+ Céc d6 lién két day > (0,025 x 0,05)m.

+ B6 hau,vach, ngan day > (0,025 x 0,04)m

+ Tram hong, tram ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Bang formica

- Kich thuée: (1,2 x 2,4) m

- Khung nhom day > (0,02 x 0,04)m + mat bang Formica ké 6
li m¢, hau bang lam bang nhya day >15mm.

May in

Thoi gian khoi dong: <5.5 gidy

Cong ngh¢: Laser

Loai may in: Pon nang trang den

Tdc do in: > 48 trang/phut

Thoi gian in trang dau tién: <6.7 gidy

Do phan giai in: > 600x600 dpi

Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hoac ngon ngir cua
loai thiét bi du thau)

Vi’ xu ly/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién truc vi xu ly twrong duong, cao hon)

Bo nhé: >1 GB
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Phong chir tich hop san: 73 PCL, 12 bitmap, 16 bar code, 66
PostScript (hoac cac loai phong chit ctia thi€t bi du thau)

May vi tinh

May tinh déng bo thuong hiéu.

Vi xir Iy Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc d6 cao hon, thé hé tir bang
hodc cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chu c6 phién ban chip cao hon. S6 lugng, loai khe cam
mo rong va cong két ndi phut hop véi bo mach dy thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, DB§ phan giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Phong y té

Tahd soy té

- Kich thude: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).

- Chat liéu: Khung d6 lam bang gd thao lao hodc nhom gb tuong
duong tr¢ 1én. Vén tram, ngan tu, nép tu, day tu, hau ta lam
bang gd ghép Cong nghiép, phi1 son PU day s& gd. Loai chuyén
ding dé hd so.

- Qui cach: Tu l1am dang khung d6, chia lam 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung db bang g0,
tram 1am bang kiéng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thang hang
v6i 3 canh cira phia trén, 2 khoang hong 13 2 canh cira tram go,
khoang giira chia lam 3 hoc t, chiéu cao tir day dén noc khoang
0,6m. Hong ti 1am bang tram g6 lién tir dy dén noc, cira tu lién
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ket voi do tu bang ban 1€ 14 loai day, hoc tu trugt trén ray thép
3 doan co6 6 khoa va tay nam chac chan.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ X4 ndp day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ D6 cira day > (0,020 x 0,06)m.

+ Cac d6 lién két day > (0,025 x 0,05)m.

+ B6 héu,vach, ngan day > (0,025 x 0,04)m

+ Tram hong, tram ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Béang formica

+ Kich thudc: (1,2 x 2,4) m

+ Khung nhém day > (0,02 x 0,04)m + mét bang Formica ké 6
li mo, hiu bang lam bang nhya day >15mm.

May vi tinh

May tinh dong bo thwong hiéu.

Vi xur Iy Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hodac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chul c6 phién ban chip cao hon. Sé luong, loai khe cim
mé rong va cong két ndi phi hop véi bo mach dy thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, B§ phan giai: Full HD

Case & PSU: mATX front ush & audio with PSU 550W
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Keyboard: Standard USB
Mouse: Optical Scroll USB. Hé diéu hanh win 11
Vian phong
1 | Ta luu trit ho so
- Kich thuée: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).
- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twrong
duong tré 1én. Van tram, ngan tu, nap ta, day tu, hau tu lam
béng go ghép Cong nghiép, phu son PU day sé gb. Loai chuyén
ding dé hd so.

- Qui cach: Tu l1am dang khung do, chia 1am 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung d6 bang g0,
tram lam bang kleng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thang hang
v6i 3 canh cira phia trén, 2 khoang hong 1a 2 canh cira tram go,
khoéng gitra chia 1am 3 hoc ta, chiéu cao tir ddy dén noc khoang
0,6m. Hong ti 1am bang tram gd lién tir day dén ndc, cira ta lién
két vai dd ta béng ban 18 14 loai day, hQc tu trugt trén ray thép
3 doan c6 6 khoa va tay nam chac chan.

+ Khung d6 mat tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ X4 ndp day > (0,03 x 0,07)m.
+ Xa day day > (0,03 x 0,06)m.
+ P cira day > (0,020 x 0,06)m.
+ Céc d6 lién két day > (0,025 x 0,05)m.
+ B6 hau,vach, ngan day > (0,025 x 0,04)m
+ Trdm hong, trdm ctra day > 0,010m.
+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.
2 Béang formica
- Kich thuéce (CxD): (1,2 x 2,4) m.
- Khung nhém > (0,02 x 0,04) m + mit bang fomica mau tring
ké 6 li mo, hau bang lam bang nhya day > 15 mm, bang st dung
bat 16ng.
3 May in Thoi gian khoi dong: <5.5 giay

Cong nghé: Laser

Loai may in: Pon nang tring den

Tdc do in: > 48 trang/phut

Thoi gian in trang dau tién: <6.7 gidy

Do phan giai in: > 600x600 dpi
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Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hoac ngon ngtr cua
loai thiét bi du thau)

Vi xu ly/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién truc vi xu ly twrong duong, cao hon)

Bo nhé: >1 GB

Phong chit tich hop san: 73 PCL, 12 bitmap, 16 bar code, 66
PostScript (hoac cac loai phong chir cua thiét bi du thau)

May vi tinh

May tinh dong bé thwong hiéu.

Vi xir Iy Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hoac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. S6 lugng, loai khe cam
mo rong va cong két ndi phi hop v6i bo mach du thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phén giai: Full HD

Case & PSU: mATX front ush & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Thiét bi gido duc +
Kho

Ban lam viéc (1 ban
+ 1 ghé dau trau)

-Ban: Kich thuée ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x
Cao)

Chét liéu: Khung d6 1am bang g thao lao hodc nhém gd tuong
duong trd lén. Mét ban, van tram, vach hdc, ddy hoc, mat hdc,
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k¢ dé thung may vi tinh lam bang go ghep Cong nghiép, phu
son PU day s¢ g0.

Qui cach: Ban 1am dang khung d4, ban c¢6 01 ngin ti, 01 hoc
ban, 01 ngin kéo giita dé ban phim. Ban c6 tram che kin 3 mit,
Hoc tu, ngan ban phim trugt trén ray thép 3 doan, ctra tu lién
ké‘g v6i d6 ti bang ban 18 14 loai day, c6 6 khoa va tay ndm chic
chan.

+ Mit ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m

+ Khung chén ban: day > (0,035 x 0,055)m.

+ P4 gac chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m

+ Trdm (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day >0,010m.

+ Mit hoc ban, day dé thing may vi tinh day > 0,015 m.

Ghé dau trau: Kich thudc: (0,42 x 0,40 x 0,45/1,1)m (Sau x
Rong x Cao)

Chat li¢u: Khung d6 lam bang g5 thao lao hodc nhom g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ go.

Qui céch:

+ Mit ghé: day > 0,017 m.

+ B6 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudce: day > (0,03 x 0,05)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit : day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m (03 cay)

+ Tya dau: day > (0,03 x 0,1)m.

+ Tua lung: day > (0,012 x 0,1)m.

Tu Iwu trit ho so

- Kich thuée: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).

- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twong
duong tro 1én. Van tram, ngan tu, nap tu, day tu, hau ta lam
béng go ghép Cong nghiép, phu son PU day so gb. Loai chuyén
ding dé ho so.

- Qui cach: Tu l1am dang khung d6, chia lam 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung db bang g0,
tram 1am bang kiéng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thang hang




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

v6i 3 canh cura phia trén, 2 khoang hong 1a 2 canh ctra trdm go,
khoang giira chia lam 3 hoc ta, chiéu cao tir day dén néc khoang
0,6m. Hong ti 1am bang tram gb lién tir ddy dén noc, cira tii lién
két véi db ta bang ban 18 14 loai day, hoc ta truot trén ray thép
3 doan c6 6 khoa va tay ndm chic chén.

+ Khung d6 mit tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P cira day > (0,020 x 0,06)m.

+ Céc d6 lién két day > (0,025 x 0,05)m.

+ B6 héu,vach, ngan day > (0,025 x 0,04)m

+ Tram hong, trdm ctra day > 0,010m.

+ Vén hiu, vén ddy, véan nép, vach ngdn, vén ngan day >
0,010m.

Tu thiét bi

Kich thude: (1,2 x 0,45 x 1,8)m. (Rong x Sau x Cao)

Chat liéu: Khung d6 lam bang gd thao laohoic nhom gb twong
duong trd 1én. Van tram, ngin tu, nip ti, day ti, hau ta lam
bang gd ghép Cong nghiép, phii son PU ddy s¢ gd, mau g tu
nhién, bong mo.

Qui cach: Ti 1am dang khung d6 va chia lam 2 khoang: Khoang
trén gdm c6 2 ngin chia 1am 3 canh ctra khung d6 bang gd tram
kiéng trong day > 3mm, chiéu cao tir day dén noc khoang 1,2m.
Khoang dudi 1am 3 canh cira tram gd thang hang véi 3 canh
ctra kiéng phia trén, chiéu cao tir ddy dén néc khoang 0,6m.

+ Khung db mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 cira day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,055)m.

+ B6 hdu,vach, ngan day > (0,025 x 0,04)m.

+ Trdm hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Gié treo tranh

- Kich thude : (1,45x0,5)m,

- Khung bang sat 6ng chit nhat 20x40mm va ong vudng 20,
25mm tat cd day 1.2mm, sait Fomm. Toan bd son tinh dién.

- biéu chinh dd cao tir 1,2m dén 2m, ¢b dinh béng tay nam boc
nhua
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- Di chuyén bang 4 banh xe hinh cau

5 May in Thoi gian khoi dong: <5.5 giay
Cong ngh¢: Laser
Loai may in: Pon nang trang den
Tdc do in: > 48 trang/phut
Thoi gian in trang dau tién: <6.7 gidy
Do phan giai in: > 600x600 dpi
Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hodc ngdén ngir cua
loai thiét bi du thau)
Vi xur 1y/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién trac vi xur Iy twong duong, cao hon)
Bo nhé: >1 GB
Phong chir tich hop san: 73 PCL, 12 bitmap, 16 bar code, 66
PostScript (hodc cac loai phong chit cia thiét bi du thau)

6 May vi tinh May tinh dong bo thuong hiéu.
Vi xu ly Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoic b vi xtr 1y ¢6 téc d6 cao hon, thé hé tir bang
hoac cao hon)
Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. Sé luong, loai khe cam
mo rong va cong két ndi phi hop véi bo mach du thau)
B6 nhé DDR4 8GB bus 2666
O cimg SSD 512GB SATA3
ODD: DVD RW
Man hinh LED 21.5" LED, B phan giai: Full HD
Case & PSU: mATX front usb & audio with PSU 550W
Keyboard: Standard USB
Mouse: Optical Scroll USB. Hé diéu hanh win 11

7 | Ké dé thiét b
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- Kich thudce : (2,0 x 1,8 x 0,4)m (Cao x Dai x Rong).

- Chét liéu:

+ Vén ngan lam bang gd ghép Cong nghiép, day >15 mm phu
son PU day s¢ g0.

+ Khung sit hop k&m vudng > (30 x 30)mm, (13 x 26)mm

- Qui cach: Co 4 Elge tai 4 goc cua k¢. K¢ chia thanh 4 ngan,
ti€p xuc san bang d¢ nhya

Phong TVHD va
Hb tr¢ GD HSKT
hoa nhap

Ban tu van + 04 ghé
dau trau

* Ban:

- Kich thuéce ban: (0,8 x 1,6 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 lam bang g5 thao lao hodc nhém g0 tuong
duong tr¢ 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s& g0.

- Qui céach:

+ Chén ban: day > (0,08 x 0,08)m.

+ Diém chén ban: day > (0,025 x 0,08)m.

+ Mt ban: day >0,015m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

* Ghé dau trau:

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bang gs thao lao hodc nhém g0 tuong
duong tro 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s¢ go.

- Qui cach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,05)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat : day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m, (03 cay).

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,012 x 0,1)m,

Ta ho so

- Kich thuée: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).
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- Chat liéu: Khung d6 1am bang gd thao lao hoic nhém gd twrong
duong tro 1én. Van tram, ngan tu, nép ta, day tu, hau tu lam
bang gd ghép Cong nghiép, phu son PU day s gd. Loai chuyén
ding dé ho so.

- Qui cach: Tu 1am dang khung d6, chia lam 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung db bang g0,
tram 1am bang kiéng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thang hang
v6i 3 canh cira phia trén, 2 khoang hong 13 2 canh cira tram go,
khoéng gitra chia 1am 3 hoc ta, chiéu cao tir ddy dén noc khoang
0,6m. Hong ti 1am bang tram gd lién tir day dén ndc, cira ta lién
két vai dd ta béng ban 18 14 loai day, hQc tu trugt trén ray thép
3 doan ¢6 6 khoa va tay nam chic chan.

+ Khung d6 mit tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ Xa nap day > (0,03 x 0,07)m.
+ Xa day day > (0,03 x 0,06)m.
+ P4 cira day > (0,020 x 0,06)m.
+ Céc d6 lién két day > (0,025 x 0,05)m.
+ B6 hau,vach, ngin day > (0,025 x 0,04)m
+ Trdm hong, trdm ctra day > 0,010m.
+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.

3 Bang formica
- Kich thuée (CxD): (1,2 x 2,4) m.
-Khung nhém > (0,02 x 0,04) m + mit bang fomica mau trang
ké 6 li mo, hau bang lam bang nhya day > 15 mm, bang st dung
bat 16ng.

Thu vién
1 K¢ sach 05 ngan

- Kich thuédce : (2,0 x 1,8 x 0,5)m (Cao x Dai x Rong).

Chat liéu:

+ Van ngan lam ~be"mg gd ghép Cong nghiép, day >15 mm phi
son PU day s¢ g0.

+ Khung st hop kém vudng > (30 x 30)mm.

Qui céch:

+ C6 4 Eke tai 4 goc cua ké.

+ K& chia thanh 5 ngiin, mdi ngin c6 01 thanh thép hop ma k&m
vuong > (30 x 30)mm hodc chir nhét co kich thudc twong
duong, nam chia do6i gitta ngdn c6 d) cao tir dady ngan lén 0,2m
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* San pham go ghép c6 chimg nhan cac chi tidu: Do bén truot
cﬁa‘ mach ke~o, Do toan ven mach lgeo, chiéu day hoan thi¢n va
chiéu day go phu hop vai tiéu chuan TCVN8575:2010

K¢ trung bay theo
chu dé

- Kich thude: (0,4 x 1,5 x 1,2) m. (Rong x Cao x Dai).

Chat li¢u: Lam bang g6 ghép Cong nghiép, day > 0,017m, phu
son PU day s¢ g0.

- Qui cach: K¢ chia lam 2 phén: Phia trén cao 1,2m chia lam 3
ngin xép bac thang di 1én goc 450 (Khoang céch gitta cac ngin
1a 0,4m), ngan trén cing c6 d6 rong di dé trung bay cac binh
hoa ( Hau k¢ phai cao hon ngan trén cung 0,1m), gitta 3 ngén
lam 1 sin chia d6i dé chiu lyc khi trung bay sach. Phia dudi
0,3m 1am 2 canh cira pano c¢6 6 khoa va tay nam.

Gia dé béo, tap chi

- Kich thuée: (0,4 x 1,4 x 1,2) m. (Rong x Cao x Dai).

Chat lidu: Lam bfing gb ghép Cong nghiép, day > 0,017m, pht
son PU day s& g0.

- Qui cach: C6 05 thanh Inox tron @ 25mm dé treo bao xép bac
thang di 1én g6c 450. Hoc ti c6 cura pano ¢o6 tay nam, cé khoa.

Bang huéng dan sir
dung muyc luc

- Kich thuéce (0,8 x 1,0)m.

Khung nhom, formica trang cat chir decal xanh; mdi khung déu
c6 kiéng 3mm bao v¢. Noi dung bang tham khao trong quyén
sadch "MGt sO phan loai bién muyc trong nha truong".

Bang thong tin thu
muc

- Kich thuéc khoang (0,8 x 0,7)m.

Khung nhom, formica trang dung dé gi6i thidu cac thong tin
theo chu de.

May vi tinh

May tinh dong bo thwong hiéu.

Vi xir Iy Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hoac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
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C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chu c6 phién ban chip cao hon. Sé luong, loai khe cim
mé rong va cong két ndi phu hop véi bo mach duy thau)

B9 nhé DDR4 8GB bus 2666

O cling SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, B¢ phan giai: Full HD

Case & PSU: mATX front ush & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

May in

Thoi gian khoi dong: <5.5 gidy

Cong nghé: Laser

Loai may in: Pon ning tring den

Téc d6 in: > 48 trang/phit

Thoi gian in trang dau tién: <6.7 gidy

Do phan giai in: > 600x600 dpi

Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF version1.7, XPS version 1.0 (hodc ngdn ngit cua
loai thiét bi du thau)

Vi/ xur 1y/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién truc vi xu ly twrong duwong, cao hon)

Bo nho: >1 GB

Phong chir tich hop san: 73 PCL, 12 bitmap, 16 bar ‘code, 66
PostScript (hoac cac loai phong chit cuia thi€t bi du thau)

Ban dé may vi tinh

- Kich thuQc: D 0.8m x R 0,6m x C 0,751}1. Khung chan ban
lam bg“lng s?}t hop ma kém. Mat ban, ké dé thung may Vi‘ tinh
lam bang go ghep Cong nghiép, day > 0.017m son PU day so
20.

Tivi 55 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xw ly cua loai thiét bi du thau)

BLU Type: Direct (Hodc loai/cong ngh¢ den nén cta thiét bi
du thau)

Kich thudc man hinh: 55 Inches

Do phan gidi: 4K

Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thiu
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Diéu khién théng minh: C6

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi dw thau

Phong t6 chirc
Ding - Doan thé

Tuong Bac

- Lam béng thach cao (Rong 0.45 x cao 0.6)m

Buc dé tuong Bac

+ Kich thudc: (0,5 x 1,4 x 0,5)m. (Rong x Cao x Ngang).

+ Chat lidu: Le‘lmNbéng g0 ghép Cong nghiép, day >17 mm, phu
son PU day s¢ go.

Buc thuyét trinh

+ Kich thudc: (0,4 x 1,2 x 0,6)m. (Rong x Cao x Ngang).

+ Chat ligu: Lam bang gb ghép Cong nghiép day >17 mm, phu
son PU day s¢ go.

Phong Poan

Thanh nién

Tu trung bay

- Kich thuée: (0,4 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat li¢u: Khung d6 1am bang gb thao laohodc nhom g0 twong
duong tr6 1én. Van tram, ngan tu, nap tu, day tu, hau tu lam
bang g6 ghép Cong nghiép, phu son PU day s¢ g0.

- Qui cach: Tu lam dang khung d9, chia 1am 2 khoang. Khoang
trén gdm c6 2 ngan (3 khoang) kiéng trong lua day ngang day
> 4,5mm, truogt trén ranh gd, chiéu cao tir day dén néc khoang
1,2m. Khoang duéi chia 1am 2 canh cira tram g6, chiéu cao tir
day dén noc khoang 0,6m. Hong ti lam bang tram g lién tir
day dén noc, cira ti lién két voi d6 ti bang ban 18 14 loai day,
¢6 6 khoa va tay nam chic chan.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 miat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ P cira day > (0,020 x 0,05)m.

+ Céc d6 lién két day > (0,025 x 0,06)m.

+ B0 hau,vach, ngian day > (0,025 x 0,04)m.

+ Tram hong, trdm ctra day > 0,010m.

+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.

Béang formica

- Kich thuéce (CxD): (1,2 x 2,4) m.
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- Khung nhém > (0,02 x 0,04) m + mat bang fomica mau tring
ké 0 li mod, hau bang lam bang nhya day > 15 mm, bang sir dung
bat 16ng.

Ban hop nho (1 ban
+ 6 gh¢ dau trau)

* Ban:

- Kich thuéce ban: (0,9 x 1,8 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am béng‘g(:) thao laohodc nhom g0 tuong
duong tr¢ 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s& g0.

- Qui céach:

+ Chén ban: day > (0,08 x 0,08)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mit ban: day > 0,015m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

* Ghe dau trau:

- Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

- Chat ligu: Khung do 1am bang g thao lao hogc nhom g6 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chén trudc: day > (0,03 x 0,05)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit : day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m, (03 cay).

+ Tya dau: day > (0,03 x 0,1)m.

+ Tuya lung: day > (0,012 x 0,1)m.

Tuong Bac

- Lam bang thach cao (Rong 0.45 X cao 0.6)m

Buc dé tuong Béc

+ Kich thude: (0,5 x 1,4 x 0,5)m. (Rong x Cao x Ngang).

+ Chat lidu: LémNbﬁng gd ghép Cong nghiép, day >17 mm, phi
son PU day s¢ g0.

Phong hop

Ban hoi truong (loai
4 cho ngoi) + 4 ghe
dau tru
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*Ban: S6 lugng: 01 Cai/bd

- Kich thuéce ban ( 0,78 x 0,48 x 2,0)m (Cao x Ngang x Dai)

- Chat liéu: Khung d6 lam balmg‘g(?) thao laohodc nhom g0 tuong
duong trd 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui cach:

+ Chan ban: day > (0,06 x 0,06 )m

+ Diém chan ban: day > (0,025 x 0,06)m.

+ Mit ban: day > 0,017m.

+ Chi mat ban: day > (0,02 x 0,04)m.

+ B0 16t mat ban: day > (0,02 x 0,04 )m.

+ Khung db lién két chén tram vao day > (0,03 x 0,05 )m.

+ G4t chan: day > (0,04 x 0,06)m.

*Ghé dau trau: S6 luong: 04 Cai/bd

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bang gé thao lao hodc nhém g0 tuong
duong trd 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s¢ go.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,05)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat : day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m, (03 cay).

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,012 x 0,1)m.

Ti vi 65 inch

Bo xtt Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
higu bé vi xie Iy ciia logi thiét bi dw thau)

BLU Type: Direct (Hodc loai/cong nghé dén nén cua thiét bi
du thau)

Kich thudc man hinh: 65 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thiu

Diéu khién thong minh: Co

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua loai thiét bi dw thdu




Tén thiét bi/hang

Stt hod/dich vu lién Thong s6 k¥ thuit va cac tiéu chuin
guan
3 H¢ thong am thanh

(hoi truong)

Phan L. Céu tao hé théng

- 2 loa 4800W

-1 Mixer 12 kénh

- 1 main power 2900W

- B6 micro khong day( 2micro + 1 bo thu)

Phan II. Thong s6 k¥ thuat

1. Thong s6 main power

- PMPO: 2900W /2 (ng6 ra)/ 8Q

- Cudng d6 4m thanh: 110dB. Tan s6 dap Gmg: Tir 10Hz dén
48.000Hz £ 3%

- Siew Rate >28v/us. Damping Factor >300. Chi s6 S/N >95dB.
Cross talk >80db

- Cong két ndi: Jack Canon input x2; jack 6.5mm input x2;
Peakon out x2; Speakers out x2.

- Nut tuy chinh: CP gat 3 vi tri x3; CP gat 2 vi tri x1; Power
on/off x1; Volume chanel(1&2) x2; Frequency x2.

Tinh ning san pham

- B0 nén tin hiéu dau vao: on/ off

- B4o vé thong minh, ty ngat dién khi qué tai. Két ndi / phat 4m
thanh tir cac thiét bi khac.

- Két cau chay ClassTD 40 transistor.

- Két ndi phat 4m thanh ra cac thiét bi 4m thanh mo rong,

- Chay doc lap tung kénh.

- Khi nang két ndi hai kénh cong suét tao ra cong suat gap
do6i(Bridge mono).

- Ché db chi tao ra Am thanh siéu tram trén loa cho ca hai kénh
riéng biét, tr 25Hz dén 150Hz.

- Ché d6 bdé am thanh siéu tram ra khoi loa cho ca hai kénh
riéng biét, tu 25Hz dén 150Hz.

- Ngudn: 220VAC- 240VAC /50Hz- 60Hz

- Dai tan 20Hz -45kHz

- Tang pho (bién thé) ngudn: 40Ampe

- V6 hop kim cao cap. Pén ngudn do x 2; Pén led bao tinh hiéu
an toan xanh x12; Dén bao tinh hiéu dau vao 16n mau do(canh
béo nguy hiém) x2; Pén bao bao vé qua tai mau do x2; Quat
lam mat (7 canh) x2.

2. Thong s6 bo micro khong day

Céu hinh bo thu séng

- PMPO: 5W
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- Cuong do am thanh: 100dB

- Bg nhay(IW@1m): 96dB

- Tan sb dap ung: Tir 10Hz - 25kHz

- Man hinh LCD: 4" x2

- Ché d6 diéu ché thu: Dai tan cao UHF

- Dai tan sb: 615 - 665MHz

- Do min tan sd: 0,005%

- Tan sé phat ti da: +48KHZ

- Mtre d6 sai sb: 105dB

- Méo tiéng: 0,003%

- Chdng xuyén kénh: 70dB

- Khoang céch lam viéc: >100m

- Cong két ndi: MIX(jack 6.5mm) x1; Nguon vao 12V(jack
5.5mm) x1; Mic A XLR(jack canon) x1; Mic B XLR(jack
canon) x1; ANT A x1; ANT B x1.

- Tuy chinh am lugng: Volume Channel A,VVolume Channel B.

- Nut tuy chinh:Set A, Up A, Down A, Set B, Up B, Down B,
Power On-Off.

CAu hinh b phat song:

- Tré Khang: 6000mh

- Tan s6 dap ung: Tir 10Hz - 25kHz

- Man hinh LCD: 1" x2

- Ché d6 diéu ché phat: Dai tan cao UHF

- Dai tan sb: 615 - 665MHz

- B6 min tan sd: 0,005%

- Tan s6 phat ti da: +48KHZ

- Mtre d6 sai sb: 105dB

- Méo tiéng: 0,003%

- Khoang céch lam viéc: > 100m

- Ché d6 nhan: Tu dong

- Pau vao dng-ten: 6 cam BNC/(500)

- BJ nhay: 9 dBuV (65dBS/N)

- Mittc dau ra tdi da: +10dBV

- Nut tuy chinh: Power On-Off.

- Ngudn AC (in adaptor) 110-240V

- Ngudén DC 12V / 1.0A

- Nguon cap: 1.5V DC x2(Pin)

- Pén bao ngudn( trén adaptor).

- Thoi gian st dung: lién tuc.
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Phu lgién di kém: Ang-ten, nguén adaptor, day tin hi€éu 6.5mm
hai dau.

Tinh nang ctia san pham:

- Lop son bong bao vé mach in.

- Hai luéi chong bui va bao vé bang kim loai .

- Than micro bang hop kim khong 1i.

- Tich hop bo nhan, phat song hong ngoai (gitip thay doi tan sb
song tranh trung séng).

- Dé dang két n6i v6i Amply, may tinh xach tay, may tinh bang
bang day 6.5mm, 3.5mm( option).

- 2 Micro khong day giai tan UHF cho phép két n6i v6i loa 1én
den 100m

- Tich hop tinh ning ban dém( 9 diém).

- Tich hop ché d6 chdng ha Micro.

- Tich hop hai man hinh 4": Bao song, tat tiéng, khoa va mo
khoa, bao Pin(gitp biét trudc khoang thoi gian con ngudn sir
dung; bao trén ca bo thu va bd phat), bdo am thanh, bao d¢ nhan
song tinh theo dB tir -40db cho dén 0dB (v6i 9 mirc do), bao
truyén song.

- Tich hop chirc ning base kép( gitp tich hop vao hé thong ti
am thanh).

- Tich hop ché d6 chdng tré em.

- Tich hop hai anten thu song UHF.

- Micro phu hgp cho hop zoom, meeting,... online.

- Tinh nang digital select.

- Tinh nang analogues.

- San phém dung cho l6p hoc, truong hoc, san khau, hoi
truong,. ..

3. Thong s6 loa hoi trudng

- PMPO: 4800W/ 1 loa/ 8Q

- Cuong do am thanh: 110dB

- Tan sO dap tng: Bass:20Hz — 6000Hz; Tweeter: 6000Hz —
20000Hz;

- Loa: Bass 15"x2(1 loa); Treble (Tweeter) 2"x2(1 loa).

- Cong két ndi: Speakon x2

- Két nbi / phat am thanh tir cac thiét bi khac

- Két ndi / phat 4m thanh ra cac thiét bj am thanh m¢ rong

- K&t noi cong suat 16n.

- V6 loa: Gb ép/Kim loai cao cap chong rung, chong mdi mot,
dd bén cao; Vai chong bui. Luodi bao v€ loa bang hop kim sat
khong gi
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4. Thong s6 Mixer hoi truong

- Cuong do am thanh: 110dB

- Tan sb dap ting: 20Hz — 20000Hz;

- o méo tiéng: <0.02%

- B nhiéu xuyén am <90db

Line mono in: 12 Pudong Micro

Line stereo: 2 Puong Stereo

Effects: 32 hiéu img 4m thanh k§ thuat sd

Chinh EQ mdi kénh:Pan - Efx - Aux1 - Low - Mid - quét tan sb
Mid - Hi - Gain

Line Tape in, AUX in

Micro c¢6 thém ngudn cho MicroPhantom: 48 v — On/Off -
phong thu

Pau vao:

Tién khuyéch dai Mic: 12 x XLR (CH 1-12)

Duong day: 12 x 1/4 “(CH 1-12), 4 x 1/4" (Stereo 1, 2), 2 x
RCA (2 TRK)

Pau ra:

Tong : 2 x XLR, 1 x 1/4 “(Mono)

Truc tiép: Khong truc tiép két qua dau ra

Loai khac: 2 x RCA (Rec), 2 x 1/4 “(Monitor)

Tainghe: 1 x 1/4”

Gui / Tro vé 1/ 0: 1 x 1/4 “(Aux), 1 x 1/4" (FX), 2 x 1/4
“(Return)

Phantom dién: C6 (CH 1-12)

EQ Bands: 3-band Sweepable Mid (CH 1-12), 3-band (Stereo
1-2)

Aux Gui: 1 x 1 Aux (Pre/ Post), 1 x FX (Post)

Faders: 17 x 60mm

Kénh Phu trang: Yes (CH 1-12), 2 x 1/4 “(Main Inserts)

Tuogng Bac

- Lam bang thach cao (Rong 0.45 x cao 0.6)m

Buc dé tuong Béc

+ Kich thuoc: (0,5 x 1,4 x 0,5)m. (Rong x Cao x Ngang).

+ Chat ligu: Lam bang g6 ghép Cong nghiép, day >17 mm, phu
son PU day s¢ g0.

Buc thuyét trinh

+ Kich thuoc: (0,4 x 1,2 x 0,6)m. (Rong x Cao x Ngang).

+ Chat ligu: Lam bang gb ghép Cong nghiép day >17 mm, phu
son PU day s¢ g0.
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DANH MUC
THIET BI
PHONG HOQC BO
MON THIET BI
PHONG HOQC BO
MON LY — HOA -
SINH (Mua sim bd
sung)

Thiét bi phong b
mon vat ly (bao
gom vit tw + cong
lip diit hoan chinh)

(Mua sam bo sung)

Bang phan tir mait
tole

- Kich thude: (1,2 x 3,6) m,

- Qui céach:

+ Khung bang bang nhém bo chuyén dung, goc gin Eke.

+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang hing phan bang nhém chay sudt
chiéu dai bang, ¢ giita méang c6 hop nhya dung phan, hau bang
lam bang nhya day > 15mm.,

+ Bang str dung dugc phan va nam cham.

Ban thi nghiém thuc
hanh Vat 1y (Hoc
sinh)

Kich thudc: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75)m.

Chat liéu: Khung d6 1am bang gb thao lao hodc nhom g5 tuong
duong tro 1én. Mat ban, ngan ban, Xan ngin lam bang gd ghép
Cong nghiép, phu son PU day s& go Trén mat dyng c6 gan 6
cim dién AC/DC c6 man che chdng giat, dong hd von ké
AC/DC, ampe ké AC/DC .

Qui céch:

+ Chéan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban (Hong , mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngén ban: day > 0,017m.

+ Xin ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ Gat chan: day > (0,030 x 0,048)m

Ghé hoc sinh
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Kich thudc: (0,4 x 0,4 x 0,45/ 0,9) m, (Sau x Rong x Cao).

Chat liéu: Khung d6 lam bang g5 thao lao hoac nhom g0 tuong
duong trd 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s& g0.

Qui cach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan truoc: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m. S6 luong 4 thanh, b6 tri
can doi, thAim my.

Xe day phong thi
nghiém

- Kich thuée (RxDxC): (0,5 x 0,6 x 0,8)m.

- Khung bang Inox, mit ngin bang Inox tim, xe diy c6 3 ngin
c0 dinh.

Hé théng am thanh
(loai loa kéo di
dong)

Thong s6 k§ thuat

1. CAu hinh Loa:

- PMPO: 360W

- Cuong do am thanh: 110dB

- Téan s6 dap ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Nguon dién:

- Ngudn AC 110-240V

- Ngudn DC 12V / 12A (Pin)

- Thoi gian st dung (PIN): 7 — 10 gio

3. Vo loa:
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- Vo loa: MDF/Nhua cao cép chéng rung, chéng mdi mot, do
bén cao.
- Ludi bao vé loa: hop kim sit khong gi, son tinh dién cao cap.
4. Két ndi:
- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngé ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V
- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass
- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off
5. Cac thong s khac
- 6 khe thoat nhi¢t thoat 4m.
- Hai dén led bao mirc d9 sac full- low.
- Man hinh LCD 2" ¢6 bo Pin va ché do két ndi.
- Phu kién di kém: Micro UHF khong day, remote, day nguén,
huéng dan sir dung, pin.
7 Bon rira don bang st
- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75)m. Dang
lavabo bang str, khung chén 1am bang Inox
Bién thé ngudn | - B6 nguoén duoc dung toan b trong thung KT: (400 x 400
. A A x650)mm, bang g0 van MDF mau tring day 6mm, phii son PU
phong Bo mon 1 mat chong moi mot.
- Nguén dién ra 10 cap dién ap tir 0-24V AC DC 30A
- C6 3 cong tac to va hé thong 4 cong tic ngat lién dong c6 dén
béo hién thi AC/DC/220V
- C6 1 4p t6 mat bao vé & cudn thir cap
11 | Tiviss inch Bo xir 1y (SoC): Bo xtr Iy Al 4K (Nha thau dé xudt cu thé mi

higu bj vi xit Iy ciia loai thiét bi duw thiu)

BLU Type: Direct (Hodc loai/cong ngh¢ den nén cta thiét bi
du thau)

Kich thuéc man hinh: 55 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi duw thiu

Piéu khién thong minh: C6

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi dw thdu
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12

May vi tinh

May tinh déng bo thuong hiéu.

Vi xu ly Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bd vi xtr 1y c6 toc do cao hon, thé hé¢ tir bang
hodc cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chti ¢6 phién ban chip cao hon. S6 luong, loai khe cim
mo rong va cong két ndi phu hop véi bo mach dy thau)

B9 nhé DDR4 8GB bus 2666

O clmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, DB§ phan giai: Full HD

Case & PSU: mATX front ush & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

13

B0 dung cu thuc
hanh Vit ly

13.1

Séng

Thiét bi giao thoa
song nudc

B0 thi nghiém gom:

+ B0 gia thi nghiém, day n6i (TBDC);

+ Bo khung hinh hop (310x430x320)mm gom:

- Khung nhém hinh hdp chtra nuéc;

- Guong phang loai thuy tinh dat nghiéng 45° + man quan sét;

+ B0 rung loai mé to 1 chiéu c6 cam léch tam, st dung dién 4p
(OV -24V) ¢6 bo phan diéu chinh toc dd, 2 jack cim d4mm,
kém bo phan c6 thé didu chinh do cao (hodc c¢b dinh) trén gia
thi nghié¢m;

+Bo nguéni 0V -24V (100x8§x50)mm , c6 nut diéu chinh dién
ap, 2 jack cam ®4mm, kém cau chi va den led bio hiéu;
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+ bén 12V/AC - 50W dugc dat trong hop nhoém
(80x75x45)mm,co6 2 ] ack cam ®4mm, kém bd phan co thé dieu
chinh d6 cao (hodc c6 dinh) trén gia thi nghiém,;

+ 02 cén tao song loai tao 2 song tron, 01 can tao song loai tao
song thang, 3 thanh chan song: khong cé khe, loai c6 1 khe va
loai ¢6 2 khe;

* T4t ca dugc dit trong hop nhya (260x75x25)mm

+ Thanh nhém @10 x 300mm, 2 dau thanh dugc ve tron;

+ Thanh inox ®10 x 330mm, 2 dau thanh dugc ve tron;

+ 02 day ndi dai 700mm: 1 day xanh, 1 day do.

Thiét bi tao song
dung

B thi nghiém gom:

+ M4y phat am tan, bo gia thi nghiém, day ndi (TBDC);

+ Lo xo bang day thép, ma niken, dan hoi tot, phi 20mm dai
300mm;

+ Day dan hdi manh dai 1000 mm

+ Lyc ké 5 N, do chia nho nhat 0,1N, ¢6 2 méc treo béng nox;

+ B0 rung kiéu dién dong (8Q2-5W) ®100mm dung nguon dién
tor may phat am tan dé diéu chinh tan sd, c6 gin 2 jack cim
@4mm, c6 chan cim bang inox ®10mm;

+ Thudc do bang nhom, dung dé xac dinh vi tri cac nut song;

+ Heé tryc bang nhém gdm cé:

- Thanh nhom lyc giac dai 740mm; c6 chan cam bang inox
®10mm;

- 2 chot cai bang nhom ¢4 thé tuy chinh do cao (ding dé gan
bd rung kiéu dién dong, 10 xo va diy dan héi manh dai 1000
mm);

- 2 chét cai bang nhém cb dinh (1 chdt gom 2 rong roc
@40mm ).

13.2

Trwong dién (Pién
truwong)

Thiét bi thi nghiém
dién tich

B6 thi nghiém gém:

+ May Uyn-x4t c6 khoang cach phong dién t6i thiéu gilta hai
dién cyc 30mm, c6 hop bao quan bang vat liéu trong sudt va bo
phan sy gom :

- Hai dia lam bang nhya duong kinh 300mm day 3mm: trén mat
ngoai ctia dia c6 dan 26 14 nhém mong cach déu nhau. Hai dia
duoc dit song song, dong truc va quay nguoc chiéu nhau nhd
mot co cAu truyén dong gdm tay quay, cac day dai cao su .
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- Hai thanh trung tinh lam bang inox @3mm dai 22mm: La vt
dan duoc gan ¢6 dinh vao truc cta hai dia; O hai dau moi thanh
trung tinh c6 choi kim loai ludn trugt sat trén bé mat dia khi dia
quay,

- Hai can gom dién tich: lam bang inox @5mm , & hai nhanh c6
hai ch6i bang dong do6i dién nhau;

-B0 phong dién lam inox dai 260mm dau co gan 2 vién bi tron
bang inox, tay cam bang nhya céch dién @15mm dai 80mm.

- C6 bd phan say,

- C6 hop bao quan dugc gin cO dinh trén dé gob
(380x190x17)mm c6 chan dé bang nhwa. Hop bao quan bang
nhua trong sudt ¢ kich thude ( 355x185x405)mm gan voi dé
gd qua vit M4.

+ Pién ké tinh dién: C6 2 mat 1am bang thuy tinh dudng kinh
200 mm vién lam ba‘ing kim loai, 1 mat c¢6 vach chia do tir O -
90°, dién ké duoc gan trén dé nhwa duong kinh 100mm va dam
bao dd nhay;

+ B0 tua tinh dién: Gom 2 chiéc. Mdi chiéc c6 cac tua bang soi
tong hop; qua cau bang kim loai duong kinh khoang 12mm gan
trén try inox c6 P6mm, c6 dé bang nhya P70mm.

+ 2 doan day dién: dai 500mm dé ghép, n6i mach (1 diy xanh,
1 day do);

13.3

Vat li nhiét

Thiét bi khao sat ndi
nang

- Gié thi nghiém (TBDC)

- Xi lanh bang nhya trong hinh try dwong kinh 38mm, trén than
c6 DCNN la 2ml, bén trong cd pit-tong dich chuyén nhe nhang;

- Binh tam giac 250ml, trén than c6 vach chia;

- Nt cao su ®32mm ¢o6 19.

E;Eetn Eﬁielf?i‘;n;m - Gia thi nghiém (TBDC);

- Pén con;

- Cbe thuy tinh 500ml;

- Nhiét ké (chat 16ng);

- Thanh dong ®6mm dai 100mm, c6 khoan 18 gin day treo;
Thiét bi do nhiét
dung riéng

B9 thiét bi gom:

- Bién 4p ngudn (TBDC);

- B9 do cong suat (o4t k&) co cong suat > 75 W, cuong do dong
dién > 3A, dién ap vao (0-25) VDC, cuong do dong dién dau
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vao (0-3)A, d6 phan giai cong suat 0,01 W, d6 phan giai thoi
gian 0,1 s, hién thi LCD;

- Cam bién nhiét do co6 thang do tir -200C dén 1100C va do
phan giai +0,1°C;

- Binh nhiét lugng ké c6 vo xép, kém day di¢n tro dot nong;

- Can k¥ thuat: Do chinh xac 0,1 dén 0,01g. Kha ning cin toi
da 240 gam;

- Dong ho bam gidy: Loe.}i dién tr hién so, 10 LAP tré 1€n, do
chinh xac 1/100 gidy, chong nudc.

13.4

Khi li twéng

Thiét bi chimg minh
dinh luat Boyle

B thiét bi gom:

Ap ké 0 - 300kPa;

Xi-lanh bang vat liéu trong, thé thich 60ml, trén than c6 chia
do, pit-tong gan tryc inox ¢6 ren va co cdu dé co thé dich chuyén
theo vach chia.

Pé go co kich thudc: (248x100x18)mm, duoc gan 4 chan cao
su chong rung, chdng truot. Trén dé c6 gan hai tim nhom dé
gilt xi-lanh va mdt try nhom gan ap ké, van x4 hoi.

Pugc déng trong hop bang g& MDF c6 kich thudc:
(285x145x180)mm.

Thiét bi chimg minh
dinh luat Charles

B9 thiét bi gom:

- Ap ké 0 - 300kPa dugc gan véi dé, mot dau gan voi van xa
khi, dau con lai gan véi Ong xi-lanh bang 6ng cao su.

Dé bang tam thép day 1,5mm duoc déap tao hinh va son tinh
dién. Trén dé gin 2 16 cam @4mm (1 xanh, 1 do) dé lay dién ap
vao, 01 cong taic ON/OFF va hai day din dién mau xanh, d6
mot ddu gin cos chit Y dé cap ngudn cho bd phan cp nhiét.

- Xi-lanh bang nhya trong, thé tich 100ml, trén than c6 vach
chia d9, pit-tong duoc lién két voi truc inox c6 ren va mot dau
duoc gin tay quay dé dich chuyén theo vach chia. Pau éng xi-
lanh duoc gan véi nit cao su trén dé. Xi-lanh dat trong mot binh
chira nuée hinh tru hd mot dau, ca 2 duoc ¢ dinh trén tim d&
bang inox va hai thanh inox.

- BO phan cap nhiét gom: Hai coc dong @4mm dai 150mm
dugc ndi voi nhau bang day mayso nhiét va gan 1én tim mica
trong suot Phia trén ctia coc dong c6 niim vin dé thao/lap day
cap nguodn.
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- Cam bién nhiét d6 c6 thang do -20°C dén 100°C, d6 phan giai
+0,1°C, duoc gén trén dé.
Pugc dong trong hop gd kich thude: (238x268x148)mm.
Tw truong
135 (Truwong tir)
Thiét bi tao tir phé) Gom:

Hop nhua trong (250x150x5) mm, nip hop bang mica day 2mm
c6 kich thude (235x150)mm;

Mat sat c6 khéi luong 100 g

Nam cham vinh ctru (170x10.8x19)mm

Hop rac mat sat.

Thiét bi xac dinh
hudng cua lyc tir

Gom:

- 01 Thanh dan rong bang dong @4mm dai 40mm, c6 thé dich
chuyén khi c6 dong dién va khi doi chi€éu dong dién.

- 01 Nam chéam chir U kich thuge (80 x 60 x 19)mm c6 son hai
mau xanh, d6 va ghi ki hi¢u cyc Bac - Nam.

- Pé gb kich thude (150 x 120 x 18)mm, trén dé co:

+ 2 10 cam @P4mm c6 in ki hiéu "+", "-" @€ cap dién ap vao;

+ 01 cong tic nhan nha;

+ 02 6ng Inox Q)Smn} dai IOSmm duoc gén trén dé nhua tao
dudng dan dich chuyén thanh dong.

+ Pé duogc gan 4 chan cao su chong rung, chdng truot.

- 01 Vién pin 1.5V,

- 02 Day ndi dai 500mm: 1 xanh, 1 do;

Tat ca dugc dong trong hop gidy: (175 x 140 x 90)mm.

Thiét bi do cam tmg
tur

Gom:

- Bién ap ngu6n (TBDC);

- 04 Nam cham vinh ctru (2 vién son mau do, 2 vién son mau
xanh);

- Can don c6 dai do 0-311g, dd chia nhé nhat 0,01 g. Dé bang
g0, khung bang sat son tinh dién. Hé 4 don can kém 4 qua gia
trong dugc gin dé diéu chinh tir 0 - 311g. Trén cin c6 vach cin
bang va qua gia trong dé tinh chinh cén thing bang. Pia can
bang nhua, ket noi voi don can bang khung treo kim loai, trén
gia can ¢ gin pad sat son hai mau xanh - do dé gin nam cham.

- 01 Day dan thiang bang dong c¢6 d =2 mm, 1 = 200 mm.
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- 01 Cudn day 200 vong bang dong ¥0,3mm dugc quan trén 161
nhya c6 kich thude (55 x 85 x 10)mm, trén than c6 gan 2 16
cam P4mm (1 xanh, 1 do).

- 01 Cudn day 200 vong bang dong @0,3mm dugc quan trén 161
nhya c6 kich thude (35 x 85 x 10)mm, trén than c6 gan 2 16
cam P¥4mm (1 xanh, 1 do).

-01 Déwnhﬁ)m kich thude (100 x 95 x 10)mm c6 khoan, taro 15
8mm d¢€ gan thanh do;

- Ql Thanh do béng inox P10mm dai 200mm co tao ren & mot
dau MS;

- 01 Khép nbi, c6 bulong siét chat ¢ 2 dau;

- 01 Gia treo cudn day c6 02 16 cam @4mm (1 xanh, 1 d6) dugc
noi voi 2 coc bap chudi.

- 02 Dan dién (1 xanh, 1 d6) dai 500mm, c6 dau cam va dau
kep cé sau.

13.6

Vit li lwgng tir

Thiét bi khao sat
dong quang dién

Gom:

- Day nbi (TBDC);

- Té bao quang dién loai chan khong, cathode phu chat nhay
quang Sh-Ce, c6 hop bao v,

- Ngudn sang don sdc cau tao gom 03 den LED mau do, luc,
lam cong suat 3W, c6 thé chon mau bang cong tac xoay va diéu
chinh dugc cuong dd sang bang num van.

- Hop chén dé (gan cac linh kién) bang nhoém hai dau c6 tim
chan bang nhua c6 tich hop bién 4 ap nguon voi dién ap dau vao
220V- 50 Hz, dién 4p dau ra 1 chiéu t6i da 50V/100mA c6 thé
diéu chinh béng nim van.

- Mat trén hdp chan dé in so do mach dién, co gén mot cong tac
thuan nghich giup dao chiéu hiéu dién thé, 03 16 cim @4mm
(gdm 2 16 méau xanh va 1 16 mau do6) dé két nbi véi dong ho do
dién da nang.

- Tich hop dong ho do ampe ke (d9 chia nho nhét 0,1uA), von
ké (V) c6 nim xoay dé€ chon ché d¢ do va thang do, hién thi két
qua trén man hinh LCD.

- Phia duéi ¢6 gan 4 chan cao su chong rung, chong tron.

- Pugc dong trong hop gd co kich thude: (310x200x148)mm.

14

Thiét  bi
chung

dung

141

B0 thu nhan so liéu
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Puogc thiét k& véi man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung luong
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua céng USB tich hop

- Thlet ké dang tron gan dugc 7 cam bién cung luc théng qua
cong két ndi lightning. Man hinh mau tu dong hién thi tén, loai
cam bién, dong thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia toc ké 3 truc, GPS, cam bién nhiét d6 moi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
dd sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang bi cac céng USB, SD dé xuét dit liéu.

- Hai ché d6 hoat dong 1a thu thap doc 1ap hodc két n6i vi thiét
bi ngoai vi. Khi dugc két ndi vai thiét bi ngoai vi, SenseDisc
hd trg cac hé diéu hanh: Windows, Android, Mac OS va iOS.
SenseDisc hd trg ca két ndi c6 ddy va khong ddy. Trang bi cong
nghé két ndi khong day Bluetooth c6 thé phii séng toan bo trong
phong hoc.

- Phan mém sir dung c6 giao dién tiéng Viét/tiéng Anh dugc
ding dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dir liéu thu duoc. Thiét bi c6 thé 1dy mau véi téc d6 cao 1én toi
20ms va thoi gian kéo dai thi nghiém t6i da 12 gio.

- Kich thudc: @170*45mm

- Chét lidu: nhya nguyén sinh sang mau.

Phy kién: but cam tng, nguon sac, day USB, sach hu’ong dan
stt dung, dia cai phan mém, dau thu phat bluetooth va tdi
dung.u:

Puoc thiét ké v6i man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lwong
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua cong USB tich hop.

- Thiét ké dang tron gan dugc 7 cam bién cung lac thong qua
céng két ndi lightning. Man hinh mau ty dong hién thj tén, loai
cam bién, ddng thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tdc ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
dd sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir liéu.

- Hai ché d6 hoat dong 1a thu thap doc lap hoic két ndi véi thiét
bi ngoai vi. Khi dugc két ndi voi thiét bi ngoai vi, SenseDisc
hd trg cac hé diéu hanh: Windows, Android, Mac OS va iOS.
SenseDisc hd trg ca két ndi c6 ddy va khong day. Trang bi cong
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ngh¢ két noi khong day Bluetooth c6 the phu song toan bo trong
phong hoc.

- Phan mém str dung c6 giao dién tiéng Viét/tiéng Anh duoc
ding dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dir liéu thu duoc. Thiét bi c6 thé 14y mau véi toe do cao 1én t6i
20ms va thoi gian kéo dai thi nghiém tdi da 12 gio.

- Kich thu6ce: @170*45mm

- Chat liéu: nhua nguyén sinh, sing mau.

Phu kién: bt cam ng, ngqén sac, day USB, sach huéng dan
su dung, USB cai phan mém, dau thu phat bluetooth va ti
dung.

14.2

Bo thiét bi do ki

thuat s6 tich hop

Gom 2 xe lan kich thudc (180x87x47)mm cé tich hop thiét bi
do khoang cach qua goc lan cia banh xe cung véi cam blen gia
tdc (xac dinh vi tri véi do phén giai +0.2mm, do vén tbc voi
thang do +3m/s, do gia toc v4i thang do £16g va cam bién luc
(thang do 100N, d¢ phan giai 0.1N, do chinh xac +£1%). Trén
mdi xe trang bi pin sac va Bluetooth riéng biét, c6 thé két ndi
khong day dén may tinh hoac dién thoai di dong véi tan so toi
da 200Hz. Phia trudc xe c6 gin céc chi tiét giup thyuc hién cac
bai thi nghiém vé va cham. Phia sau xe c¢6 thé gan thém nam
cham (theo kém). Than xe c6 2 deén led bdo trang thai hoat dong.

- 01 phan mém tiéng Viét dé thuc hién phan tich, v& d6 thi va
luu trt dir li€u cac bai thi nghi¢m. Phan mém ho tro cai dat trén
cac hé diéu hanh Windows, Android, macOS, iOS.

- 2 qua gia trong khoi lugng 250g co6 thé gan 1én xe lin dé thay
doi khoi lugng cua xe.

- 01 mang d& bang nhom dinh hinh, kich thudc 1000 x 105mm
c¢6 thude do véi do chia nho nhat Imm; c6 2 ranh din hudng
banh xe ctia xe lin; c6 4 bu 16ng ting dwa dé diéu chinh thang
bang va do cao, co thé ldp voi gia thi nghiém dé thay doi do
nghiéng; ¢ chin ¢ 2 diu mang.

- 03 qua ning bang inox khdi lugng 10g, ¢ méc treo & 2 dau.

- 01 rong roc duogc thiét ké dé han ché ma sat, cd o6c van dé co
dinh Ién mang nhom.

- 01 sach huéng dan st dung.

- Tat ca cac thiét bj dugc dung trong hop gob c6 kich thudc:
(104x18x13)cm

14.4

Cam bién Am thanh

+ Cam bién do tan s6 séng 4m thanh:

- Thang do: 20 - 20000 Hz
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- Micr6 thu tin hi€u a&m thanh st dung cho micrd dién. Micro
bao gbm gac bui, vo boc, mang rung, miéng dém, mit lung,
vong dong, 16 trong va bang mach. Co dién tich trén mang rung
nhwra, khi n6 bi anh hudng bai 4m thanh, mang rung bat dau
dao dong dé khoang cach giita mang rung va mit lung thay doi.
Tin hiéu am thanh duogc chuyén thanh tin hiéu dién. Mach cam
bién chuyén tin hi¢u dién thanh tin hi¢u twong ty trong dai tiéu
chuan.

* Can két noi cam bién vi bd thu nhan so li€u, sau d6 co the
xem két qua do hién thi trén man hinh ctia bg thu nhén s6 li¢u
hodc thong qua phan mém st dung theo kém

145

Loa

+ Loa mini: (8Q-5W) ®100mm, dung nguon dién tr may phat
am tan dé diéu chinh tan sd, co gan 2 jack cim @4mm, c6 chan
cam bang inox ®10mm;

+Pé 45 loa bang nhom (10x8x10)em ning 200g, co nut ¢d dinh
loa;

14.6

Cam bién dong dién

St dung dé do dong dién trong mach. Khi dong dién chay qua
dién trd, né tao thanh mot hiéu dién thé nhé & hai dau cua dién
tré. Sau khi khuéch dai mach, né c6 thé do chinh xéc dong di¢én
trong mach va hién thi két qua do.

Thong s6 ki thuat:

- Thang do: -1 ~ +1A

- B0 chinh xac: +1%

- Bg phan giai: I1mA

Can két noi cam bién véi bd thu nhén s6 liéu, sau do c6 thé xem
két qua do hién thi trén man hinh cta b thu nhan so liéu hoac
thong qua phan mém st dung theo kém.

14.7

Cam bién dién thé

Dung dé do dién thé, c6 kha nang do hi¢u dién thé mot chiéu
va xoay chiéu. Cam bién dién thé dugc thiét ké d¢ do hiéu dién
thé trong mach s€ khong lam mach dién bi dodn mach.

Thong s6 ki thuat:

- Thang do: -12 ~ 12V

- B0 chinh xac: 1%

- b6 phan giai: 0.01V

Can két no1 cam bién véi bd thu nhén s6 liéu, sau d6 c¢6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan s6 liéu hoac
thong qua phan mém st dung theo kém.

Thiét bi phong Bd
mén Hoéa (bao gdm
vat tw + cong ldp
dat hoan chinh)

(Mua sim bd sung)
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Bang phan tr mit
tole

- Kich thuoc: (1,2 x 3,6) m,

- Qui cach:

+ Khung bang bang nhém bo chuyén dung, goc gin Eke.

+ Mit bang tole > 0,4 mm, c6 phu 16p decal chéng 4m mau
xanh réu, ké 6 ly mo. Co mang htng phén bang nhom chay subt
chiéu dai bang, ¢ gitra mang c6 hop nhua dung phin, hau bang
lam bang nhya day > 15mm.

+ Bang sir dung dugc phan va nam cham.

Ban thi nghiém
(Hoc sinh)

Kich thudc: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75)m.

Chat li¢u: Khung d6 1am bang go thao lao hodc nhém gb tuwong
duong tré 1én. Mit ban lam bang d4 Granitte, chiu duoc Acid,
Bazo loang va 1 s6 hoa chét khac. Ngéan ban, xén nganlam bang
gb ghép Cong nghiép, phu son PU day sé gd. Trén mit dyng
¢6 gin 6 cim dién AC/DC c6 man che chdng giat, chdng nuée.

Qui céch:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban (Hong , mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngan ban: day > 0,017m.

+ Xin ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ Gat chan: day > (0,030 x 0,048)m

Ghé hoc sinh

Kich thude: (0,4 x 0,4 x 0,45/ 0,9) m, (Sau x Rong x Cao).

Chat li¢u: Khung d6 lam bang gs thao lao hogc nhom g tuong
duong tro 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s¢ go.

Qui céch:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.
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+ Tya lung: day > (0,015 x 0,025)m. S6 lugng 4 thanh, b tri
can d6i, tham my.
4 Xe day phong thi
nghiém
- Kich thuée (RxDxC): (0,5 x 0,6 x 0,8)m.
- Khung bang Inox, mit ngin bang Inox tam, xe dy co 3 ngin
c6 dinh.
Hé thong 4m thanh
5 (loai loa kéo di
dong)
Thong s6 k§ thuat
1. Céu hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Tan s6 dap tng:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Nguon dién:

- Ngudn AC 110-240V

- Nguon DC 12V / 12A (Pin)

- Thot gian str dung (PIN): 7 — 10 gio

3. Vo loa:

- Y6 loa: MDF/Nhua cao cép chéng rung, chéng mbi mot, do
bén cao.

- Ludi bao vé loa: hop kim sat khong gi, son tinh dién cao cap.

4. Két ndi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
100W); Nguén vao 12V; Khe cim thé SD; Céng USB; Nguén
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.VVol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Cac thong s6 khac
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- 6 khe thoat nhiét thoat 4m.

- Hai dén led bao murc d0 sac full- low.

- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.

- Phy kién di kém: Micro UHF khong day, remote, day nguon,
hudng dan st dung, pin.

Bon rira doi bang su

- Kich thude bon (RxDxC) > (0,42 x 0,52 x 0.75) m x 2 Cai.

- Dang lavabo bang st, khung chan lam bang Inox.

Bon rira don bang st

- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75) m.

- Dang lavabo bang s, khung chan 1am bang Inox.

Tu hotte

- Pam bao 5 hé thdng chinh:

+ Thén ta chinh. Gom cau tric bén trong: Thép khong gi 304;
Tam Phenonic HPL chdng hoa chat; cau tric bén ngoai: Thép
ma kém phii son tinh dién. Cira s6 phia truée: Kinh tring cudng
luc day tbi thiéu Smm; thay doi tuy chinh chiéu cao. Mit ban
lam viéc: vat li¢u khang hoa chét, cao 800mm.

+Quat hat (dat trén dinh tu). Bong co quat hut loai chuyén dung
cho hut hoa chat. B on va rung dong tu do thap: 56-60dBA

+ Dén chiéu sang

+ Hé thong nudc (chau rira, voi cap xa nude, bo xa day) bang
vat li€u tong hop chiu hoa chat

+ B0 phan loc khong khi: ¢6 carbon hoat tinh.

- Kich thude hop tu pht hop véi dién tich phong hoc bo mén
theo quy chuan:

+ Dai: 1200-1500mm

+ Rong: 800-1200mm

+ Cao: 1800-2200mm (chua bao gdm dudng dng khi thai)

- Ngudn dién 220/240V/ 50-60HZ, mot pha

10

Bién thé ngudn
phong B6 mon

- B6 nguon duoc _dung toan b trong thung KT: (400 x 400
x650)mm, bang g0 van MDF mau tring day 6mm, phii son PU
1 mat chong moi mot.

- Nguén dién ra 10 cap dién ap tir 0-24V AC DC 30A

- Co 3 cong tac to va hé thong 4 cong tac ngat lién dong co dén
bao hién thi AC/DC/220V

- C6 1 4p t6 mat bao v€ & cudn thur cap

17

Tivi 55 inch

Bo xir 1y (SoC): Bo xtr 1y Al 4K (Nha thau dé xudt cu thé mi
hiéu b vi xir Iy ciia loai thiét bi dw thiu)

BLU Type: Direct (Hodc loai/cong ngh¢ den nén cua thiét bi
du thau)
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Kich thudc man hinh: 55 Inches
Do phan giai: 4K
Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thiu
Diéu khién thong minh: C6
Tim kiém giong néi: C6
Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh ciia loai thiét bi duw thau
18 | May vi tinh May tinh déng bo thuong hiéu.
Vi xu ly Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoic bo vi xtr 1y ¢6 téc d6 cao hon, thé hé tir bang
hoac cao hon)
Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCl slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. S6 lugng, loai khe cam
mo rong va cong két ndi phi hop v6i bo mach du thau)
B6 nhé DDR4 8GB bus 2666
O cimg SSD 512GB SATA3
ODD: DVD RW
Man hinh LED 21.5" LED, D¢ phén giai: Full HD
Case & PSU: mATX front usb & audio with PSU 550W
Keyboard: Standard USB
Mouse: Optical Scroll USB. Hé diéu hanh win 11
19 B6 dung cu thuc
hanh Hoa
191 Thiét bi dung
chung
19.1.1 | May cat nudc 1 1an | -Tdc d cat: 5 lit/gio

- Vit liéu bang thép khong gi

- Chét lugng nudc dau ra: Do pH: 5.5-6.5

- C6 ché d6 tu ngat khi qua nhi¢t hoac mat ngudn nudc vao
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- May duoc thiét ké dé trén ban thi nghiém
B6 dung cu do cac
19.1.3 | dai lugng khong

dién

- B thu thap di liu:

Puogc thiét k& véi man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung luong
1800mAh cho thoi gian cho dén 6 thang va c6 thé sac lai thong
qua céng USB tich hop

- Thlet ké dang tron gan dugc 7 cam bién cung lac théng qua
cong két nbi lightning. Man hinh mau tu dong hién thi tén, loai
cam bién, ddng thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tde ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
do sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang bi cac céng USB, SD dé xuét dit liéu.

- Hai ché d6 hoat dong 1a thu thap ddc lap hoic két n6i véi thiét
bi ngoai vi. Khi dugc két ndi voi thiét bi ngoai vi, hd trg cac
hé diéu hanh: Windows, Android, Mac OS va i0S. Hd tro ca
két ndi co day va khong day. Trang bi cong nghé két ndi khong
day Bluetooth c6 thé pha song toan b trong phong hoc.

- Phan mém st dung co giao dién tiéng Viét/tiéng Anh duoc
ding dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dit liéu thu dugc. Thiét bi c6 thé 1ay mau véi toe do cao 1én t6i
20ms va thoi gian kéo dai thi nghiém t6i da 12 gio.

- Kich thudc: @170*45mm

- Chat liéu: nhua nguyén sinh, sang mau.

Phu kién: but cam l’Ing, ngqén sac, day USB, sach huéng dan
su dung, USB cai phan mém, dau thu phat bluetooth va thi
dung.

- Cam bién do nhiét do:

Cam bién do nhiét 46 dugc dung dé do sy bién doi vé nhiét do
ciia cic mau vat can do. Cam bién nhi¢t do dugc thiét ké véi
dién trd nhi¢t NTC. Khi nhiét o méi truong xung quanh thay
d6i, dién tré ciia NTC ciing s& thay doi. Cam bién khong yéu
cau hiéu chuén, c6 d6 6n dinh tuong ddi cao. Cam bién duoc
sir dung rong rai trong viéc do nhi¢t d¢ trong pham vi trung
binh va thip.

Thong s6 ki thuat:

- Thang do: -40 ~ 135°C

- d6 chinh xac: £0.03°C
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- D6 phan giai: 0.1°C

Can két noi cam bién véi bd thu nhén so liéu, sau d6 c¢6 thé xem
két qua do hién thi trén man hinh cua b thu nhan s6 li¢u hoac
thong qua phan mém st dung theo kém.

- Cam bién do ép suat khi:

Cam bién 4 ap suat khi dugc sir dung d€ do ap sudt tuyét dbi cua
khi. Cam blen tlep xuc voi khi qua dng & phia trude. Sy chénh
léch 4p suét gitra 6ng mém va khoang chan khong kin bén trong
cam bién duoc hinh thanh. Su chénh léch ap sudt do duoc
chuyén thanh tin hiéu dién ap. Dién ap dau ra ty 1¢ thuan véi ap
sudt tuyét doi.

Thong s6 ki thuat:

- Thang do: 0 ~ 400kPa

- 36 chinh xac: +6kPa

- B§ phan giai: 0.1kPa

Can két noi cam bién véi bd thu nhén so li€u, sau do ¢6 thé xem
ket qua do hién thi trén man hinh cua bd thu nhan so6 li¢u hoac
thong qua phan mém st dung theo kém.

- Cam bién do do pH:

Cam bién do do pH duogc str dung dé x4c dinh d6 kiém hoic do
axit cia mau. Pién cuc va dau do cia cam bién mang lai két
qua chinh xac phuc vu cho céc bai thi nghi¢ém trong cac bd moén
cong ngh¢, hoda hoc, sinh hoc. Pau do pH duogc tao thanh tir hai
dién cuc 1a dién cuc cam bién bﬁ“mg thuy tinh va dién cuc tham
chiéu. Puoc dung dé do ndng do ion H+ cua dung dich va hién
thi gid tri pH.

Thong s6 ki thuat:

- Thang do: 0 ~ 14 pH

- B§ phan giai: 0.01 pH

- Nhiét do hoat dong: 5 - 60°C

Can két noi cam bién véi bo thu nhan so liéu, sau do c6 thé xem
két qua hién thi trén man hinh cta bd thu nhan so6 li¢u hoac
thong qua phan mém st dung theo kém.

- Cam bién dién the:

Cam bién dién thé duoc dung dé do dién thé. Cam bién dién thé
c¢6 kha niang do hiéu dién thé mot chiu va xoay chiéu. Cam
bién dién thé duoc thiét ké dé do hiéu dién thé trong mach s&
khong Iam mach dién bi doan mach.

Thong s6 ki thuat:

- Thang do: -12 ~ 12V

- d6 chinh xac: +1%
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- b6 phan giai: 0.01V

Can két noi cam bién véi bd thu nhén so liéu, sau d6 c¢6 thé xem
ket qua do hién thi trén man hinh cua b thu nhan s6 li¢u hoac
thong qua phan mém st dung theo kém.

- Cam bién dong dién:

Cam bién dong dién duoc sir dung dé do dong dién trong mach.
Khi dong di¢n chay qua dién trd, n6 tao thanh mdt hi¢u di¢n thé
nho & hai diu cta dién trd. Sau khi khuéch dai mach, n6 ¢6 thé
do chinh x4c dong dién trong mach va hién thi két qua do.

Thong s6 ki thuat:

- Thang do: -1 ~ +1A

- do chinh xac: £1%

- B§ phan gidi: ImA

Can két ndi cam bién véi bo thu nhan s6 lidu, sau d6 co thé xem
ket qua do hién thi trén man hinh cua bd thu nhan so6 li¢u hoac
thong qua phan mém str dung theo kém.

- Cam bién do d6 dan dién:

Cam bién do d6 dan duoc st dung dé do do dan dién cua dung
dich va su thay doi cia nd. Cam bién khong thé phan biét loai
ion, nhung cd thé xac dinh nong dJ cta ion trong dung dich.

Thong s6 ki thuat:

- Thang do: 0 ~20000uS/cm

- d6 chinh xac: £3%

- D6 phan giai: 1%

Can két noi cam bién véi bo thu nhan so liéu, sau do c6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan s6 liéu hoac
thong qua phan mém st dung theo kém.

19.2.36

B6 dung cu thi
nghiém phén tich
the tich

- 02 kep cang cua bang nhya bén, kich thuoe chiéu dai 125mm,
do rong cang cua 12mm, c¢6 khoa c6 dinh vao b gia thi nghiém

- 02 burette 25ml (mot cai mau tréng, mot cai mau nau), loai A,
bang thuy tinh trung tinh, chiu nhiét, duong kinh 12mm, vach
chia c6 mau tir 0-25ml, c6 do chia dén 0,05ml, khoa bang thuy
tinh;

- 02 pipet théng 10ml, loai A, bang thuy tinh trung tinh, chiu
nhiét, c6 chiéu dai 360mm, d6 chia 0,1 mL;

- 02 binh dinh mac 100ml; cao 170mm, nip day bang nhura.

- 02 binh tam giac miéng rong; cao 150mm, dung tich 250ml

- 02 qua bop bang cao su dan hoi dé hit hoa chat khi ding
pipette.
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DUNG CU DUNG
19.3 |RIENG  THEO
CHU PE
1933 |BO (i nghiém ve| o,
nguodn dién hoa hoc
- KNO3, CuS0O4, ZnS0O4, FeSO4 (TBDC);
- Bén cbn; Ludi inox; Kiéng 3 chan; Bat st (TBDC)
- Pién cuc 14 zinc, copper, aluminium, iron kich thudc
(3x10x80)mm va dién cuc than chi kich thude (8x80)mm duoc
gin trong nit cao su d =18mm.
- Bén Led: c6 di¢n &p trong khoang 2-3 V.
- Dy dién: 10 day dai 250mm c6 san kep ca sau hai dau.
- Ong thuy tinh chit U @10mm
- Bot rau cau 25¢g
- 2 lon nhya d=89mm va cao 90mm + 2 nap nhya c6 khoan 2
16 ©10.2mm va ®16mm.
- Von ké DC c6 thang do 0-3V.
- Puoc dong trong hop nhya mau trang: (230 x120 x 95)mm.
- Ong thay tinh ®20, mau trang, trung tinh chiu nhiét, hinh chir
1934 B§ dién phan dung | U rong 100mm, cao ‘150mm, c6 2 nhanh §1)8 vubt thu dﬁq ra
e dich (dugc gan 2 khoa bang thuy tinh) & 2 dau cach miéng ong
20mm.
- 02 dién cuc than chi ®8 dai 120mm dugc xuyén qua nit cao
su o kich thudc vira miéng 6ng chit U;
- 02 day dan lay nguon chiu duoc dong 3A, dai 300mm, mdi
day co 1 dau gén voi kep ca sdu co thé kep chat dién cuc than
chi @8, dau con lai gin véi zic cim @4 bang déng
- B6 d6i nguon tir 220V/240V-50/60Hz (AC) xudng 1,5V; 3V;
6V-3A (DC) va co 16 cim ®4 dé lay dién ap dau ra; co cong tic
dong/ngit.
Thiét bi phong B
mén Sinh (bao gdm
vat tw + cong lip
dat hoan chinh)
1 Bang phan tr mit

tole

- Kich thude: (1,2 x 3,6) m,

- Qui cach:

+ Khung bang bang nhom bo chuyén dung, goc gan Eke.

+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng 4m mau
xanh réu, ké 6 ly mo. C6 mang hting phan bang nhom chay suot




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

chicu dai bang, ¢ gitra mang c6 hop nhya dyng phan, hau bang
lam bang nhya day > 15mm.

+ Bang st dung dugc phin va nam cham.

Ban thi
(Hoc sinh)

nghi¢m

- Kich thudce: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75)m.

- Chét liéu: Khung d6 lam bang gb thao lao hodc nhém gd twong
duong tré 1én. Mat ban lam bﬁng da Granitte, chiu dugc Acid,
Bazo'loang va | sd hoa chét khéc. Ngéan ban, xén ngan 1am bang
gb ghép Cong nghiép, phu son PU day sé gd. Trén mit dyung
¢6 gin 6 cim dién AC/DC c6 man che chdng giat, chdng nuée.

- Qui cach:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban (Hong , mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngén ban: day > 0,017m.

+ Xan ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ G4t chan: day > (0,030 x 0,048)m

Ghé hoc sinh

- Kich thuée: (0,4 x 0,4 x 0,45/ 0,9) m, (Sdu x Rong x Cao).

- Chat ligu: Khung d0 1am bang g thao lao hoac nhom g6 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m. S6 lwong 4 thanh, bo tri
can doi, thAim my.

Xe day phong thi
nghiém

- Kich thudc (RxDxC): (0,5 x 0,6 x 0,8)m.

- Khung bang Inox, mat ngin bang Inox tam, xe dy ¢ 3 ngin
coO dinh.

Bon rira doi bang su
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- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75)m x 2 Cai.
- Dang lavabo bang sir, khung chan lam bang Inox.
6 Bon rira don bang st
- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75)m.
- Dang lavabo bang s, khung chan 1am bang Inox 304.
Hé thong 4m thanh
7 (loai loa kéo di
dong)
Thong s6 k§ thuat
1. Céu hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Tan s6 dap tng:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Ngudn dién:

- Ngudn AC 110-240V

- Ngudn DC 12V / 12A (Pin)

- Thot gian str dung (PIN): 7 — 10 gio

3. Vo loa:

- Y6 loa: MDF/Nhua cao cép chéng rung, chéng mbi mot, do
bén cao.

- Ludi bao vé loa: hop kim sat khong gi, son tinh dién cao cap.

4. Két ndi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Cac thong s khéc

- 6 khe thoat nhiét thoat am.
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- Hai dén led bao murc d0 sac full- low.
- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.
- Phu kién di kém: Micro UHF khong day, remote, day nguén,
huéng dan sir dung, pin.
Bién thé ngudn | - Bo ngudn duge dung toan bo trong thung KT: (400 x 400

phong B mon

x650)mm, béng g0 van MDF mau tring day 6mm, phii son PU
1 mat chong moi mot.

- Ngudn dién ra 10 cap dién ap tir 0-24V AC DC 30A

- Co 3 cong tac to va hé thong 4 cong tic ngat lién dong co dén
bao hién thi AC/DC/220V

- C6 1 4p t6 mat bao v€ & cudn thur cap

13

Kinh hién vi dung
cho hoc sinh

Kinh hién vi

- GOm 2 chtic nang soi noi vat thé va soi phang té bao trén lam
Kinh

- Bg phong dai: Téi da 1000 1an hodc 1600 lan.

- Pau kinh: Pau kinh 1 mit xoay 360 d9, goc nghiéng 30 do.

- Thi kinh: Gom 2 thi kinh WF10X/16mm va thi kinh
16X/13mm

- Vit kinh: Cum vét kinh xoay 360 do v&1 mam xoay chira 4
vat kinh tiéu sdc: vat kinh 4X (0.1); vat kinh 10X (0.25); vat
kinh 40X (0.65); vat kinh 100X (1.25)(soi dau). Vat kinh 40X
va 100X voi thiét ké 16 xo bao vé tranh hién tugng v& lame khi
nang ban kinh qué cao.

- Ban kinh: Kich thudc 125x115mm day 17mm gom 2 16p,
pham vi dich chuyén 40mm x60mm. Dich chuyén theo hai
hudéng X-Y. Trén ban kinh c6 in toa d giup dinh vi toa do cia
mau vat trén tiéu ban hién vi.

- Kep tiéu ban bang nhom duc di chuyén theo truc X-Y c6 toa
dé kem theo, vung diéu chinh ban di mau c6 do chinh xac
0,1mm.

- H¢ théng dc diéu chinh tiéu cu: Gom 2 loai 6¢ chinh tho va
chinh tinh dong truc. Chirc nang diéu chinh thé va diéu chinh
tinh véi d6 chinh xé4c 0,Imm, ¢ chinh tiéu cu co in cac vach
chia v6i do chia 0,002mm. Piéu chinh thé 36mm c6 hé théng
bc chinh ngan ngura sy va cham giita ti€u ban va vat kinh, tranh
hu hdéng ti€u ban va vt kinh.

14

B0 dung cu dung
cho l6p 10: Sinh
hgc té bao
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Bd thi nghiém xéc
14.1 dinh thanh phan héa | Bo thi nghiém gdm:
hoc cta té bao
- Coi, chay su; 6ng nghiém; Gia dé 6ng nghi¢m; Dén con; Coc
thuy tinh loai 250ml; Kep 6ng nghiém; Lo kém éng nho giot;
Lo c¢6 nat nham; Qua bop cao su; But viét kinh; (TBDC)
- Céc thuy tinh 100 ml.
B0 thi nghiém lam
14 | Heubanvequatrnh | poy e odm:
nguyén phan va
giam phan
- Kinh hlen vi; Bo d6 mo; Lam kinh (10 cai); Lamen; Kim mii
méc;Dao cit tiéu ban; Dén con; Dia dong hd; Gidy tham; Gang
tay; (TBDC.)
- Mau vat gém: Ré hanh tim d3 duoc xtr li dé lam tiéu ban
nguyén phan (1 lo gdm 50 dau ré); Tinh hoan chau chau da
dugc xir i dé 1am tiéu ban giam phan (1 lo gdm 3 tinh hoan);
Hoa hanh da dugc xir li dé 1am tiéu ban giam phéan (1 lo gom
10 hoa).
- Tiéu ban nguyén phan, giam phan dung trong hop nhya gom:
06 tiéu ban nguyén phan & r& hanh tim; 03 tiéu ban giam phan
& chau chiu; 03 tiéu ban giam phan ¢ hoa hanh. (Tiéu ban
nguyén phan giam phan thiy dugc céc giai doan ciia nguyén
phén, giam phan theo phuong phap ép - squash technique,
nhiém sac thé trong tiéu ban dugc nhuém mau hong dam véi
orcein acetic. Han str dung 3 nam.
B9 thi nghiém thyuc
hanh phuong phap
143 nghién ctru vi sinh | B9 thi nghiém gom:

vat va san pham ung
dung

- Pia petri; Lam kinh; Lamen; Kim miii méc; Kinh hién vi; Giéy
tham; Pipet; Pén con; Binh tia nudc; (TBDC);

- Tu sdy dung cu. Kich ¢&: 46x34x34cm; Nhiét do sdy: 50 do
C —-250d0 C; Ngu(}n dié:’n: AC 220\7 — 50Hz — 1000W; Hen
gi0: 0 — 60phut; Cheé d6 say: 3 ché dd: trén — dudi — toan phan;

- Cdc thiry tinh 100 ml;

- Binh thuay tinh 2L c6 nap ddy (Loai théng dung);

- Cdc thuy tinh 100 ml ¢6 nap day (Loai thong dung);

- Khay inox (200x270)mm (Loai thong dung);

- Bat inox miéng 300mm (Loai thong dung);

- Ong dong 500ml (Loai thong dung);
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- Gidy do pH (Loai thong dung).
Dung cu dung cho
16p 11: Trao doi
15 o s (.
nwéc va khoan ¢
thuc vat
Bo thiét bi khao sat
151 | dinh tinh sutrao doi | g e sy
nudc ¢ co thé thuc
vat
- Ong nghiém; Gia dung 6ng nghiém; Pipet; Coc thuy tinh;
(TBDC)
- Gidy clorua coban (1 hdp);
- Nut cao su (bg/ 8 nut); Dao nho.
Bo thiét bi quan sat
152 | Muclapvatich chitt| gy s i odm:
cac sac to trong la
cay
- Cbi, chay st Coc dong; Pipet; Ong nghiém; Gia dé ong
nghiém; Kinh hién vi; Lamen; Lam kinh; Dia thuy tinh;
(TBDC).
- Phéu thay tinh, dwdng kinh miéng phéu tir 80 - 90 mm, cudng
phéu dai khodng 65 mm.
- Binh tam giéc, loai thuy tinh trung tinh, chiu nhiét, dung tich
100 ml, d chia nho nhéat 20ml, duong kinh miéng 20mm. BDam
bao d6 bén co hoc.
- Thuéc nhua;
- Ong mao quan cham sac ky. Loai 14+2+3+4+5 pl, dai 125mm,
c6 vach muec.
- Gidy sac ki ban mong. Kich ¢& ban c6 san (200 x 200 mm;
100 x 200 mm va 50 x 200 mm;
- But chi 2B.
Bo thiét bi thi
15.3 | nghiém vé su hinh | B9 thiét bi gom:
thanh tinh bot
+ Dén con; Ong nghiém; Coc thuy tinh; Dia petri; Panh kep;
(TBDC)
+ Ludi inox (100x100) mm c6 han ép cac goc.
+ Kiéng 3 chan: Chat liéu Inox ®5mm, udn tron, dudng kinh
100mm, c6 chan cao 105 mm, chan ¢6 nit nhya.
Bo thiet bj do
15.4 oxygen trong qua | Bo thiét bj gom:

trinh quang hop




Tén thiét bi/hang

Stt hod/dich vu lién Thong s6 k¥ thuit va cac tiéu chuin
guan
- B6 thu nhan tin hiéu; Cdc thiy tinh, (TBDC);
- Cam bién oxygen hoa tan;
- Pén dién hodc dén pin (dé 1am ngudn sang ).
B¢ thiét bi khao sat
155 | kha ning ho hip & | Bo thiét bj gdbm:
thuc vat
- Ong nghiém; Cc thiy tinh; (TBDC)
- Nt cao su khong khoan 16
- Nut cao su c6 khoan 2 15 vira khit véi Ong thiy tinh hinh chir
U;
- Phéu thity tinh than dai.
Bo thiét bi khao sat
15.6 cac chi s cia hé | May do huyét ap co c6 dng nghe
tuan hoan . ’ ’
L 1A + Thiét ké kim loai dac biét chong an mon, chong va dap va an
Huyet ap ke toan khi vuot ap suét. ' ¢ ¢ ’
+ Vong dong hd duoc 1am bang nhya dic biét khong bé.
+ Ong nghe A603T két hop vong bit khoa dan dang vong chir
D béng vai soi cotton, d& 1am sach.
+ Dai do: 20-300mmHg.
+ Phuong phap bom: bom va giai phong khong khi bang van
Xa.
+ Kich thudc vong bit: 500 x 145 mm.
+ Kém mot tai xach tay luu trir di dong.
B¢ thiét bi tim hiéu
15.7 cdu tric va hoat | BO thiét bj gom:
dong cua tim
+Bo dd m6 (TBDC)
+ B0 may kich dién (May ghi hoat dong tim-co, kich thudc:
14x13x13 cm) gom:

- May ghi hoat dong tim-co, c6 2 cong tac va nit diéu chinh
tang giam (Piéu chinh tru quay va diéu chinh kich xung), ngudn
vao: 6V-9V DC (c6 kem adopter);

- Cudn giéy ghi do thi;

- H¢ thong dau ghi: gom but ghi dod thi, kep tim, cac dbi trong,
chét cai bang nhom (dung dé két ndi vi may ghi hoat dong
tim-co). Pam bao cting virng, ghi chinh xac khi sir dung.

- Thanh kich xung, 1 dau thanh c6 day két ndi voi may ghi
hoat dong tim-co.

16 | Tivi 5 inch Bo xir 1y (SoC): Bo xtr 1y Al 4K (Nha thau dé xudt cu thé mi

hiéu b vi xir Iy ciia loai thiét bi dw thiu)
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BLU Type: Direct (Hoic loai/cong nghé dén nén cua thiét bi
du thau)
Kich thudc man hinh: 55 Inches
D0 phan giai: 4K
Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thiu
Diéu khién thong minh: Co
Tim kiém giong néi: C6
Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh ciia loai thiét bi duw thau

17 | May vi tinh May tinh dong bo thuong hiéu.
Vi xur ly Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoidc b vi xtr 1y ¢6 téc do cao hon, thé hé tir bang
hodc cao hon)
Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PClI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chtl ¢6 phién ban chip cao hon. Sé luong, loai khe cim
mé rong va cong két ndi phu hop véi bo mach dy thau)
B6 nhé DDR4 8GB bus 2666
O cimg SSD 512GB SATA3
ODD: DVD RW
Man hinh LED 21.5" LED, B phan giai: Full HD
Case & PSU: mATX front usb & audio with PSU 550W
Keyboard: Standard USB
Mouse: Optical Scroll USB. Hé diéu hanh win 11

18 Thiét bi dung

chung
18.16 | May cat nudc 1 1an | -Tdc do cat: 5 lit/gio

- Vit liéu bang thép khong gi

- Chét lugng nudc dau ra: Do pH: 5.5-6.5

- C6 ché d6 tu ngat khi qua nhié¢t hodac mat ngudén nudc vao
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- May duoc thiét ké dé trén ban thi nghiém

- 01 can nhua tring chtra nuéc cat, thé tich 301

18.33

Cam bién d6 pH

Phu hop v6i bo thu nhan s liéu.

Cam bién do d6 pH dugc st dung dé xac dinh d6 kiém hodc do
axit cia mau. Pién cyuc va dau do cia cam bién mang lai két
qua chinh xéc phuc vu cho cac bai thi nghiém trong cac b mén
cong ngh¢, hoa hoc, sinh hoc. Pau do pH duoc tao thanh tir hai
dién cyc 1a dién cuc cam bién béng thuy tinh va dién cuc tham
chiéu. Pugc ding dé do ndng d6 ion H+ ctia dung dich va hién
thi gia tri pH.

Thong s6 ki thuat:

- Thang do: 0 ~ 14 pH

- Bo phan giai: 0.01 pH

- Nhiét do hoat dong: 5 - 60°C

Can két noi cam bién véi bg thu nhan so li€u, sau do ¢6 thé xem
két qua hién thi trén man hinh cta bd thu nhan so6 li€u hoac
thong qua phan mém s dung theo kém.

18.34

Céam bién d0 am

Phti hop véi bo thu nhan s6 liéu.

Cam bién d6 am duoc stir dung dé phat hién d6 am tuong doi
theo nguyén tic dién dung, dugc lam bang dién dung mang
polyme. Khi @6 4m thay d6i, dién tro cta tu dién 4m ciing thay
ddi dan t6i dién dung cta no6 thay ddi. Gia tri @6 4m nhan duoc
tir nguyén tic nay. Do cho phép cua chit dién moi ty 1¢ thuan
v6i d6 hit am. Khi d6 4m ting ddn dén dién dung ting va nguoc
lai.

Thong s6 ki thuat:

- Thang do: 0 ~ 100%

- D6 chinh xac tdi thiéu: +3%

Can két noi cam bién véi bd thu nhén s6 liéu, sau do6 c¢6 thé xem
két qua do hién thi trén man hinh cua b thu nhan so liéu hoac
thong qua phan mém st dung theo kém.

18.35

Bé thiét bi day hoc
dién tir, mo phdng
mon Sinh hoc

18.35.1

Bo thiét bi day hoc
dién tir, md phong
mon Sinh hoc 16p 10

Bo thiét bi day hoc dién tir, m6 phong mén Sinh hoc dugce xay
dung theo Chuong trinh mon Sinh hoc (CTGDPT 2018), c6 hé
théng hoc li€u dién tr (m6 phong 3D; hinh anh, so dd, am
thanh, video, cac cau hoi, dé kiém tra,) di kém va duoc t chic,
quan 1y thanh hé théng thu vién dién tir, thuan loi cho tra ctru
va st dung. BS hoc liéu st dung duogc trén PC trong méi truong
khong két ndi internet. Phai dam bao tbi thiéu cac nhoém chirc
nang:
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- Nhém chirc niang hd tro giang day: soan gido an dién tu;
hudng dan chuan bi bai gidang dién tir; hoc li¢u dién tur (hinh
anh, so do, &m thanh, video); chinh stra. hoc li¢u (cat video);

- Nhom chire ndng mé phong va tuong tac 3D: Diéu hudng
thay ddi truc tiép goc nhin theo ¥ mudn (xoay 360 d6, phong
to, thu nho); quan sat va hién thi thong tin cu thé cua cac 16p
khéc nhau trong mot mo hinh, lya chon tach 16p mot phan noi
dung bt ky; tich hop mé hinh 3D vao bai giang. Dam bao tdi
thiéu cac mo hinh: CAu trac té bao nhan thuc, cu tric té bao
nhén so, ciu tric virus HIV, viém gan B. Quad trinh trao ddi chét
& thuc vat, Hoat dong cta hé tim mach, Hoat dong hé bai tiét.
Mo hinh sinh truéng ciia hat phan, mé hinh phat trién cua tai
phoi, qua trinh tai ban DNA.

- Nhém chirc ning hd tro cong tac kiém tra danh gia: hudng
dan, chuan bi céc bai tap; dé kiém tra.

18.35.2

Bo thiét bi day hoc
dién tor, mé6 phdng
mon Sinh hoc 16p 11

Bo thiét bi day hoc dién tir, m6 phong mon Sinh hoc dugc xiy
dung theo Chuong trinh mon Sinh hoc (CTGDPT 2018), c6 hé¢
thong hoc liéu dién tor (md phong 3D; hinh anh, so dd, 4am
thanh, video, cac cau hoi, dé kiém tra,) di kém va duoc td chire,
quan 1y thanh hé thdng thu vién dién tu, thuan loi cho tra ctru
va su dung. Bg hoc liéu st dung duogc trén PC trong moi truong
khong két ndi internet. Phai dam bao tdi thiéu cac nhom chirc
nang:

- Nhom chitc ning hd tro gidng day: soan gido an dién tu;
hudéng dan chuan bi bai gidng dién tir; hoc liéu dién tir (hinh
anh, so do6, am thanh, video); chinh stra. hoc li€u (cat video);

- Nhém chtrc ning mé phong va twong tac 3D: Diéu hudng
thay d6i tryc tiép goc nhin theo ¥ mudn (xoay 360 do, phong
to, thu nho); quan sat va hién thi thong tin cu thé cua cac 16p
khac nhau trong mot mé hinh, lya chon tach 16p mot phan ndi
dung bat ky; tich hop mé hinh 3D vao bai giang. Bam bao t6i
thiéu cac mo6 hinh: Céu tric té bao nhan thyc, cau tric té bao
nhan so, cdu tric virus HIV, viém gan B. Qué trinh trao d6i chat
o thuc vat, Hoat dong cua h¢ tim mach, Hoat dong h¢ bai tiét.
Mb hinh sinh truéng cta hat phan, mé hinh phat trién cta tai
phoi, qua trinh tai ban DNA.

- Nhém chtic ning hd tro cong tac kiém tra danh gia: huéng
dan, chuan bi céc bai tap; dé kiém tra.

18.35.3

Bo thiét bi day hoc
dién tir, md phong
mon Sinh hoc 16p 12

Bo thiét bi day hoc dién tir, m6 phong moén Sinh hoc dugc xay
dung theo Chuong trinh mon Sinh hoc (CTGDPT 2018), c6 hé
théng hoc liéu dién tr (m6 phong 3D; hinh anh, so dd, am
thanh, video, cac cau hoi, dé kiém tra,) di kém va duoc t chic,
quan 1y thanh hé théng thu vién dién tir, thuan lgi cho tra clru
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va st dung. B hoc liéu st dung dugc trén PC trong moi truong
khong két ndi internet. Phai dam bao t6i thi€u cac nhém chire
nang:

- Nhém chirc niang hd tro giang day: soan gido an dién tu;
huong dan chuan bi bai gidang dién tir; hoc li¢u dién tir (hinh
anh, so do, &m thanh, video); chinh stra. hoc li¢u (cat video);

- Nhém chirc ning moé phong va tuong tic 3D: Diéu hudng
thay d6i tryc tiép goc nhin theo ¥ mudn (xoay 360 do, phong
to, thu nhd); quan sat va hién thi thong tin cu thé cua cac 16p
khac nhau trong mot mé hinh, lya chon tach 16p mot phan noi
dung bat ky; tich hop mé hinh 3D vao bai giang. Pam bao t6i
thiéu cac mo hinh: Ciu trac té bao nhan thuc, cau tric té bao
nhén so, ciu tric virus HIV, viém gan B. Qua trinh trao ddi chét
& thuc vat, Hoat dong cta hé tim mach, Hoat dong hé bai tiét.
Mo hinh sinh truéng ctia hat phan, mé hinh phat trién cua tai
phoi, qua trinh tai ban DNA.

- Nhém chirc ning hd tro cong tac kiém tra danh gia: hudng
dan, chuan bi céc bai tap; dé kiém tra.

18.36

B0 thu nhan s6 liéu

Puoc thiét ké v6i man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lwong
1800mAh cho thoi gian chd dén 6 thang va ¢6 thé sac lai thong
qua cong USB tich hop

- Thlet ké dang tron gan dugc 7 cam bién cung lac théng qua

cong két ndi lightning. Man hinh mau tu dong hién thj tén, loai
cam bién, dong thoi hién thi truc tlep két qua do tr cac cam
bién. Tich hop gia tdc ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
dd sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir li¢u.

- Hai ché d6 hoat dong 1a thu thap doc lap hoic két ndi véi thiét
bi ngoai vi. Khi dugc két ndi véi thiét bi ngoai vi, hd tro cac
hé diéu hanh: Windows, Android, Mac OS va i0S. Hd trg ca
két ndi co day va khong day. Trang bi cong nghé két ndi khong
day Bluetooth c6 thé phu song toan b trong phong hoc.

- Phan mém st dung co giao dién tiéng Viét/tiéng Anh duoc
dung dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dir liéu thu dugc. Thiét bi c6 thé 1ay mau véi toe do cao 1én t6i
20ms va thoi gian kéo dai thi nghiém t6i da 12 gio.

- Kich thudc: 9170*45mm

- Chat liéu: nhua nguyén sinh, sang mau.
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Phu ki¢n: bt cam ng, nguén sac, day USB, sach huong dan
str dung, dia cai phdn mém, dau thu phat bluetooth va ti dung.
Dung cu dung cho
19 l6p 12: Sinh thai
hoc
Bo thiét bi khao sat
19.1 dac trung co ban cua | Bo thiét bi gdm:
quan thé, quan xa
- C)ng nhom: Ong nhom hai mét 16x32 nho, véi tiéu cu 135mm,
d6 phong dai t6i da 1én dén 16 1an, duong kinh 32mm.
- Thude do: Thude mét, thude cudn hoac may do khoang cach
laser
- Day du: Day du loai ¢6 duong kinh nhé;
- Khung hinh vuéng (budng dém): Trong khung chia 6 ban co
2cmx2cm bang day thép.
Bo thict bi do chi
19.2  |titu modi truong | B thiét bi gom:
trong hé sinh thai
- B6 thu nhan tin hiéu; Cam bién d6 pH; (TBDC).
+ Cam bién carbon dioxide
Dung dé do nong d khi CO2 (Cacbon didxit) trong khong khi.
Str dung loai cam bién hong ngoai. Pugc g dung dé danh gia
dinh luong 6 nhiém khong khi trong phong, ngoai moi trudng.
Thong s6 ki thuat:
- Thang do: 0 ~ 50000ppm
- B0 chinh xac: £10%;
- Bg phan giai: 1ppm
Can két ndi cam bién véi bo thu nhan s lidu, sau d6 c6 thé xem
két qua do hién thi trén man hinh cta b thu nhan $6 liéu hoac
thong qua phan mém st dung theo kém.
+ Nhiét ké do chat 1ong;
+ Nhiét am ké.
DANH MUC
THIET BI
PHONG HQC BQ
IV MON THIET BI

PHONG HOQC BQ
MON LY - HOA —
SINH (Mua sim
mai)
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Thiét bi phong B
mon Vat ly (bao
gbm vt tw + cong
lip diit hoan chinh)

Bang phan tr mit
tole

- Kich thude: (1,2 x 3,6) m,

- Qui cach:

+ Khung bang bang nhém bo chuyén dung, goc gan Eke.

+ Mait bang tole > 0,4 mm, c6 phu 16p decal chong am mau
xanh réu, ké 6 ly mo. C6 mang htig phan bang nhom chay sudt
chiéu dai bang, & gitra mang c6 hop nhya dung phan, hau bang
lam bang nhya day > 15mm.

+ Bang sir dung dugc phan va nam cham.

Ban thi nghiém thuc
hanh Vit 1y (Giao
Vién)

*Ban gido vién

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

Chat li¢u: Khung d6 1am bang gb thao lao hodc nhém gd tuwong
duong tro 1én. Mat ban, van tram, vach hoc, day hoc, mat hoc,
ké dé thung may vi tinh lam bang gd ghép Cong nghiép, phu
son PU day s6 gd.

Qui cach: Ban lam dang khung d6, ban c6 01 ngan ti1, 01 hoc
ban, 01 ngdn kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc tu va cua tu c6 6 khoa va tay ndm va ké dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chéan ban: day > (0,035 x 0,055)m.

+ P gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Trdm (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day > 0,010m.

+ Mat hoc ban, day dé thung mdy vi tinh day > 0,015 m.

*Ghe gido vién

Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)
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Chat liéu: Khung db lam bang gS thao lao hodc nhom g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui cach:

+ Mit ghé: day > 0,017 m.

+ B6 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tuq lu:ng: day > (0,015 x 0,025)m (Sé luong 04 thanh bd tri
can doi tham my).

Ban thi nghiém thuc
hanh Vat ly (Hoc

sinh)

Kich thudc: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75)m.

Chat liéu: Khung d6 1am bang gb thao lao hodc nhom g5 tuong
duong tr¢ 1én. Mat ban, ngan ban, Xan ngan lam bang gb ghep
Cong nghiép, phu son PU day sé go Trén mat dung c6 gan 6
cim dién AC/DC c6 man che chdng giat, ddng hd von ké
AC/DC, ampe ké AC/DC .

Qui cach:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban (Hong , mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngan ban: day > 0,017m.

+ Xan ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ G4t chan: day > (0,030 x 0,048)m

Ghé hoc sinh

Kich thude: (0,4 x 0,4 x 0,45/ 0,9) m, (Sau x Rong x Cao).

Chat liéu: Khung d6 lam bang gS thao lao hodc nhom g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui céch:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.
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+ Kiéng chan: day > (0,015 x 0,025)m.
+ Tya dau: day > (0,03 x 0,1)m.
+ Tya lung: day > (0,015 x 0,025)m. SO lugng 4 thanh, bo tri
can doi, tham my.

5 Xe day phong thi

nghiém

- Kich thuée (RxDxC): (0,5 x 0,6 x 0,8)m.
- Khung bang Inox, mét ngan bang Inox tim, xe ddy c6 3 ngin
co dinh.

6 Bang chu diém
- Kich thuéce (CxD): (1,2 x 2,4) m.
- Khung nhém > (0,02 x 0,04) m + mit bang fomica mau trang
ké 6 li mo, hau bang lam bang nhya day > 15 mm, bang st dung
bat 16ng.

7 Ban thu kho

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

Chat liéu: Khung d6 1am bang g thao lao hodc nhém gd tuong
duong trd lén. Mt ban, van tram, vach hdc, ddy hoc, mat hdc,
ké dé thung may vi tinh lam bang gd ghép Cong nghiép, phu
son PU day sé gd.

Qui cach: Ban 1am dang khung d6, ban ¢6 01 ngan ta, 01 hoc
ban, 01 ngan kéo gilra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc ti va cua ti co 6 khoa va tay nam va ké dé thung may vi
tinh.

+ Mt ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chén ban: day > (0,035 x 0,055)m.

+ Pd gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, ctra), vach hdc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thung may vi tinh day > 0,015 m.

*Ghé :

Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

Chat ligu: Khung d6 1am bang g6 thao lao hogc nhom gb twong
duong trd 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui céch:

+ Mit ghé: day > 0,017 m.
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+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Twa dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can d6i thim my).

Ban chuan bi

Kich thudc ban: (0,8 x 1,8 x 0,75) m. (Ngang x Dai x Cao).

Chat liéu: Khung do 1am bang g5 thao lao hodc nhom g0 tuong
duong tr¢ 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s& g0.

Qui cach:

+ Chén ban: day > (0,07 x 0,07)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mt ban: day > 0,017m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

Ta thude y té

- Kich thuéce (CxNxS): (0,4 x 0,35 x 0,2) m.

- Khung nhém, tram kinh day > 5 mm.

10

Tt phong Bo mon

Kich thude: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

Chat liéu: Khung d6 1am bang gb thao lao hodc nhom g tuong
duong tr6 1én. Van tram, ngan tu, nap tu, day tu, hau tu lam
bang g6 ghép Cong nghiép, phu son PU day s¢ g0.

Qui cach: Tu lam dang khung d6, chia lam 2 khoang. Khoang
trén chia thanh 02 xan dung, gita tu b6 tri 02 ngan, 2 khoang
hong b tri cac ranh dé chua 16 khay dé dung cy, kiéng trong
lua ddy ngang day > 4,5mm, chiéu cao tir day den néc khoang
1,2m. Khoang dudi chia lam 2 canh cura tram g0, chleu cao tur
day dén noc khoang 0,6m. Hong tii 1am bang tram gd lién tir
day dén noc, cira ti lién két voi d6 tu bang ban 18 1a loai day,
¢6 6 khod va tay ndm chéc chin. Ta kém 16 khay nhya ding dé
dung dung cu.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.
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+ Xa day day > (0,03 x 0,06)m.

+ Do cira day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,06)m.

+ B6 héu,vach, ngin day > (0,025 x 0,04)m.

+ Trdm hong, trdm ctra day > 0,010m.

+ Van hdu, van day, van ndp, vach ngin, van ngin day >
0,010m.

11

Tt dung dung cu

Kich thudc: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

Chat li¢u: Khung d6 1am bang go thao lao hodc nhom g0 tuong
duong tré 1én. Van tram, ngan ti, nap tu, day tu, hau ti lam
bang go ghép Cong nghiép, phu son PU day s& go.

Qui cach: Tu lam dang khung d6, chia lam 2 khoang. Khoang
trén c6 01 xin dung bé tri cac ranh dé chira 08 khay dé dung
cu, phan con lai chia thanh 02 ngan kiéng trong lua day ngang
day > 4,5mm, chiéu cao tir day den noc khoang 1,2m. Khoang
dudi chia 1am 2 canh cira tram gd, chiéu cao tir day dén néc
khoang 0,6m. Hong ti lam bang tram gd lién tir ddy dén noc,
ctra t0 lién két v6i d6 ti bang ban 1€ 14 loai day, c6 6 khoa va
tay ndm chac chan. Ti kém 08 khay nhua ding dé dung dung
cu.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 cira day > (0,020 x 0,05)m.

+ Céc d6 lién két day > (0,025 x 0,06)m.

+ B0 hau,vach, ngan day > (0,025 x 0,04)m.

+ Tram hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

12

K¢é treo phong chuan
bi

- Kich thudce ké (CxSxN): (1 x 0,25 x 0,8) m

- Toan b lam bang gd ghép cong nghiép day >0,017m.

13

Hé théng am thanh
(loai loa kéo di
dong)

Thong s6 k¥ thuat

1. CAu hinh Loa:

- PMPO: 360W
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quan
- Cuong do am thanh: 110dB
- Tan sb dap tng:
+ Bass: 50Hz — 800Hz
+ Mid: 800Hz — 6000Hz
+ Tweeter: 6000Hz — 20000Hz
- Loa:
+ Bass 15"
+ Middle 6.5"
+ Treble (Tweeter) 4" x2
2. Nguon dién:
- Ngudn AC 110-240V
- Nguon DC 12V / 12A (Pin)
- Thoi gian str dung (PIN): 7 — 10 gio
3. Vo loa:
- Vo loa: MDF/Nhua cao cép chéng rung, chéng mdi mot, do
bén cao.
- Ludi bao vé loa: hop kim sat khong gi, son tinh dién cao cap.
4. Két ndi:
- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&?2 (in va out); Speakon out (ngd ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Nguon
AC100-220V
- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass
- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off
5. Cac thong s6 khac
- 6 khe thoat nhiét thoat am.
- Hai dén led bao mirc do sac full- low.
- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.
- Phu kién di kém: Micro UHF khong day, remote, day nguén,
hudéng dan sir dung, pin.
15 Bon rira don bang st
- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75)m. Dang
lavabo bang str, khung chan lam bang Inox 304
Bién thé ngudn | B6 nguén duoc dung toan b trong thung KT: (400 x 400
16 x650)mm, bang gd van MDF mau tring day 6mm, pht son PU

phong Bo mon

1 mit chéng mdi mot.

- Ngudn dién ra 10 cap dién ap tir 0-24V AC DC 30A
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- C6 3 cong tic to va hé thong 4 cong tic ngat lién dong c6 dén
bao hién thi AC/DC/220V

- Co 1 ap t6 mat bao vé€ & cudn thir cap

28

Tivi 55 inch

B6 xir 1y (SoC): Bo xtr 1y Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xur ly cua loagi thiét bi dw thdu)

BLU Type: Direct (Hodc loai/cong nghé dén nén cua thict bi
du thau)

Kich thudc man hinh: 55 Inches

Do phan gidi: 4K

Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thau

Diéu khién théng minh: C6

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua loai thiét bi dw thdu

29

May vi tinh

May tinh dong bo thuong hiéu.

Vi xir Iy Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc d6 cao hon, thé hé tir bang
hoac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. S6 lugng, loai khe cam
mo rong va cong két ndi phu hop v6i bo mach du thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phén giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11
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30 B0 dung cu thuc
hanh Vit ly
30.1 | bong hoc

Thiét bi do do dich
chuyén, toc dg, van
toc

Gom 2 xe lan kich thudc (180x87x47)mm c6 tich hop thiét b
do khoang cach qua goc lan cta banh xe cung voi cam blen gia
téc (xac dinh vi tri voi d6 phan giai £0.2mm, do vén toc voi
thang do +3m/s, do gia tc v6i thang do +£16g va cam bién lyc
(thang do 100N, do phan giai 0.1N, d6 chinh xac £1%). Trén
moi xe trang bi pin sac va Bluetooth riéng biét, co thé két néi
khong day dén may tinh hoac dién thoai di dong voi tan so toi
da 200Hz. Phia trudc xe co gan cac chi tiét giip thue hién cac
bai thi nghiém vé va cham. Phia sau xe c6 thé gan thém nam
cham (theo kém). Than xe c¢6 2 dén led bao trang thai hoat dong.

- 01 phan mém tiéng Viét dé thyc hién phan tich, v& do thi va
luu trlr dir li€u céc bai thi nghiém. Phan mém ho trg cai dat trén
cac hé diéu hanh Windows, Android, macOS 10S.

- 2 qua gia trong khoi lugng 250g c6 thé gan 1én xe lin dé thay
d6i khoi luong cia xe.

- 01 méang d& bang nhém dinh hinh, kich thudc 1000 x 105mm
c¢6 thudc do v6i do chia nho nhat Imm; ¢6 2 ranh din hudng
banh xe cta xe lan; c6 4 bu 1ong ting dwa dé diéu chinh thing
bang va do cao, co thé ldp v6i gia thi nghiém dé thay do6i do
nghiéng; c6 chin ¢ 2 ddu mang.

- 03 qua nang bang inox khoi lugng 10g, c6 moc treo & 2 dau.

- 01 rong roc duogc thiét ké dé han ché ma sat, cd o6c van dé co
dinh Ién mang nhom.

- 01 sach huéng dan sir dung.

- Tét ca cac thiét bi duoc dung trong hop gd c6 kich thude:
(104x18x13)cm

Thiét bi do van toc
va gia toc cua vat roi
tu do

Bo thiét bj gom:

+ Gia d& bang nhém dinh hinh hinh chit H thang ding c6 do
day nhom 1,2mm kich thude (30x59x1000)mm. Trén gid nhom
6 thude do tir 0 - 990mm d6 chia nhé nhat 1mm, co day doi,
dugc gan trén dé ba chan c6 vit diéu chinh thing bang, phia trén
c6 nam cham dién dé gilt vat roi.

- Nam cham dién lap trong hdp bao vé bang nhwa kich thudc
(49x42x23)mm, duoc gan trén mang nghiéng lién két bang tim
nhom chit L, ¢6 thé diéu chinh vi tri va ¢d dinh dugc. Lyc hit
du giir dugc cac vat thi nghiém bang dién ap cung cp cho cudn
day la 15V (DC).
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- Thuéce do goc in Vagh do gbc 00 + 900, do chia‘nh(") nhat 1d9,
duong kinh 95mm, gan vao mat phang nghiéng bang nep nhom.

- Mau vat roi hinh tru, béng sat non ®10mm, dai 20mm.

- Qua nang hinh try bing thép khong gi ®30/h30mm, hai mét
day phang song song v6i nhau, do nhan dong déu, tron canh.

- Chan hinh cht U béng nhém‘cao 70 mm, rong 25 mm, c6 2
vit M6 chinh thang bang, nam trén dé nhom hinh thang
(105x25)nnn

- Cong quang dién 76 lap trén khung nhém hop kim, day 1mm,
c6 cira s6 @ 12mm. Mot bu lon dau nhya dé giir cong quang
dién. Day tin hi€u 4 161 dai 1,4 m, c6 dau phich 5 chan ni cong
quang dién véi 6 A hodc B cta dong hd do thoi gian hién so.

- Thudc do goc ba chiéu bang nhom hop (25x25)mm dai 50mm

- hop do vat truot béng nhua

- Pong ho do thoi gian hién s0, ¢O hai thang do 9,999s va
99,99s, do qhia} nho nhat 0,001s, st dung ki¢u hoat dong tu A
dén B va 2 6 cam 5 chan A, B;

- Cong tac véi nit nhan kép lap trong hop bao vé, mot dau cd
0 cam, dau kia ra day tin hi€u dai 1000mm c6 phich cam 5 chan;

- Thudce nhya (c6 vach den hoac xanh), miéng d& mém

- Gi4 thi nghiém (TBDC);

30.2

bong luc hoc

Thiét bj tong hop hai
luc dong quy va
song song

B thiét bi gom:

- Bang thép cimg va phang c6 do day > 0,5mm, kich thudc
(400x550)mm, son tinh dién mau tring, nep nhém vién xung
quanh; hai vit M4x40mm lip trén 2 nam chAm @32mm c6 vong
dém @12mm dé treo 16 xo; mit sau c6 lap 2 khdp ndi bang
nhom kich thude (30 x 20 x 18)mm c6 vit ham bang thép boc
nhua & mit sau dé lép vao truc inox va dé 3 chan;

- Thuée do goc in trén tim nam chdm mau tring den day
0,5mm, ®180mm in vach do ttr 00+£900, d6 chia nhé nhat 1°

- Gom 2 luc ké 5N dé c6 gin nam cham ®32.

- Bo 10 xo gém: (16 xo @10 dai 60mm- 2 cai; 10 xo @10 dai
20mm - 1 cai).

- Thanh treo bang nhom dai 440mm c6 thuée do tir 0 - 440mm
d0 chia nho nhat 1mm, ¢6 3 con trugt c6 moc treo dé treo cac
qua kim loai, hai dau c6 hai 16 d€ moc treo hai 10 xo;
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- Thanh dinh vi bang kim loai nhe, moéng, thang, dai 320mm
son mau den, gan duoc 1én bang tur tinh. Cuén day nhe mém,
khong dan, bén, mau toi.

- Hop qua ning gom 12 qua bang inox loai 50g, c6 2 moc treo,
dugc dyng trong hop kich thude: (10x8x5)cm"

30.3

Bién dang cua vat
ran

Thiét bi chirng minh
dinh luat Hooke

Bo thiét bj gom:

- Tru 3o lam ballrng nhom dai 400mm, cé thu:('y’(: do tir 0 - 400mm
d6 chia nho nhat lmm, phia sau ¢ 2 kh6p noi (10x20x18)mm,
keém vit ham tay nam bang nhuya.

- Qua kim loai, 16 xo (TBDC);

- BO thu nhéan so liéu

Puogc thiét ké véi man hinh cam ung TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lugng
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua cong USB tich hop.

- Thiét ké dang tron gan duoc 7 cam bién cung lic thong qua
cong két ndi lightning. Man hinh mau ty dong hién thi tén, loai
cam bién, dong thoi hién thi tryc tiép két qua do tir cac cam
bién. Tich hop gia tdc ké 3 truc, GPS, cam bién nhiét d6 moi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
do sang man hinh, luu trit, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t6i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang bi cac cong USB, SD dé xuit dit liéu.

- Hai ché d6 hoat dong 1a thu thap doc 1ap hoic két noi vai thiét
bi ngoai vi. Khi dugc két nbi vai thiét bi ngoai vi, SenseDisc
hd trg cac hé diéu hanh: Windows, Android, Mac OS va iOS.
SenseDisc hd trg ca két ndi co day va khong day. Trang bi cong
nghé két ndi khong day Bluetooth c6 thé phu song toan bo trong
phong hoc.

- Phan mém st dung co giao dién tiéng Viét/tiéng Anh duoc
dung dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dit liéu thu dugc. Thiét bi c6 thé 1ay mau véi toe do cao 1én t6i
20ms va thoi gian kéo dai thi nghiém t6i da 12 gio.

- Kich thudc: 9170*45mm

- Chét lidu: nhya nguyén sinh, sing mau.

Phu kién: bt cam ‘frng,‘nguép sac, diy USB, sach huéng dan
st dung, dia cai phan mém, dau thu phat bluetooth va tai dung)

30.4

Dao dong
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Con lac 10 xo, con
lac don

Bo thiét bi gom:

+ Gia do (TBDC); B0 thu nhan s6 lidu (TBDC);

+ Try ding bang nhém (620x25x12)mm; ¢6 chan cam bang
inpx <1)10mn}, c6 ranh dung dé di€u chinh d6 cao hé rong roc,
cong quay dé st dung khi thuc hién thi nghiém;

+ B0 khdp ndi ¢6 rong roc;

+ B6 thanh treo c6 bi gdm: thanh nhom c6 treo 3 qua nang bang
inox bang day khong gian;

+ Thanh kich thich dao dong cong hudng;

+ L0 xo0 0,9mm phi 20mm dai 120mm;

+ L0 xo Imm phi 20mm dai 120mm;

+ Hé qua ning : Gom 4 qua x 50g bang inox;

+ Qua cau kim loai: Gom 3 qua duong kinh: 20mm, 25mm;

+ Cam bién khoang cach c6 thang do tir 0,15 m dén 4 m véi do
phan gidi = | mm

30.5

Séng

Thiét bi giao thoa
song nudc

B0 thi nghiém gom:

+ Bo gia thi nghiém, day ndi (TBDC);

+ B khung hinh hop (310x430x320)mm gom:

- Khung nhém hinh hdp chtra nuéc;

- Guong phang loai thuy tinh dat nghiéng 45° + man quan sét;

+ B0 rung loai mé to 1 chiéu c6 cam léch tam, st dung dién ap
(OV -24V) ¢ bd phan diéu chinh toc d9, 2 jack cim d4mm,
kém bo phan c6 thé didu chinh do cao (hodc c¢b dinh) trén gia
thi nghiém;

+ B0 ngu(‘A)n:’ 0V - 24V (100x85x50)mm , c6 nit diéu chinh dién
ap, 2 jack cdm ®4mm, keém cau chi va den led bao hiéu;

+ Dbén 12V/AC - 50W dugc dat trong hop phépl
(80x75x45)mm,co 2 jack cam @4mm, kém bo phan co the di€u
chinh d6 cao (hodc c6 dinh) trén gia thi nghiém;

+ 02 can tao song loai tao 2 song tron, 01 can tao song loai tao
song thang, 3 thanh chan song: khong co6 khe, loai c6 1 khe va
loai ¢o6 2 khe;

* Tét ca dugc dat trong hop nhya (260x75x25)mm

+ Thanh nhém @10 x 300mm, 2 dau thanh dugc ve tron;

+ Thanh inox ®10 x 330mm, 2 dau thanh dugc ve tron;

+ 02 day nbi dai 700mm: 1 day xanh, 1 day do.




Tén thiét bi/hang

Stt hod/dich vu lién Thong s6 k¥ thuit va cac tiéu chuin
__Qquan
T%net bi tao séng Bo thi nghiém gdm:
dung
+ M4y phét am tan, bo gia thi nghiém, ddy ndi(TBDC);
+ Lo xo0 béng day thép, ma niken, dan hdi tot, phi 20mm dai
300mm;
+ Day dan hdi manh dai 1000 mm
+ Luc ké 5 N, d6 chia nh6 nhét 0,1N, ¢6 2 moc treo béng inox;
+ B0 rung kiéu dién dong (8Q2-5W) ®100mm dung ngudn dién
tor may phat am tan dé diéu chinh tan sd, co gin 2 jack cim
@4mm, c6 chan cim bang inox ®10mm;
+ Thudc do bang nhom, ding dé xac dinh vi tri c4c nit song;
+ Hé truc bang nhém goém co:
- Thanh nhom lyc giac dai 740mm; c6 chan cam bang inox
®10mm;
- 2 chot cai bang nhom c6 thé tuy chinh d9 cao (dung dé gin
bd rung kiéu dién dong, 10 xo va day dan hdi manh dai 1000
mm);
- 2 chét cai bang nhém cb dinh (1 chdt gom 2 rong roc
@40mm ).
306 Trwong dién (Pién

truong)

Thiét bi thi nghiém
dién tich

'B thi nghiém gdm:

+ May Uyn-xét co khoang cach phong dién t6i thiéu giira hai
dién cuc 30mm, cé hop bao quan bang vat li€u trong suot va b
phan say gém :

- Hai dia lam bang nhya duong kinh 300mm day 3mm: trén mat
ngoai ctia dia c6 dan 26 14 nhém mong cach déu nhau. Hai dia
duoc dit song song, dong truc va quay nguoc chiéu nhau nho
mdt co ciu truyén dong gdm tay quay, cac day dai cao su .

- Hai thanh trung tinh lam bang inox @3mm dai 22mm: La vat
dan dugc gan ¢o6 dinh vao truc cta hai dia; O hai dau moi thanh
trung tinh c6 choéi kim loai ludn trugt sat trén bé mat dia khi dia
quay,

- Hai can gom dién tich: lam bang inox @5mm , & hai nhanh c6
hai chdi bang dong doi dién nhau;

-B0 phong dién lam inox dai 260mm déau ¢6 gan 2 vién bi tron
bang inox, tay cam bang nhya cach di¢én @15mm dai 80mm.

- C6 bd phan séy;

- Co hop bao quan dugc ‘gén ¢ dinh trén dé ‘g(:)
(380x190x17)mm co6 chan dé bang nhua. Hop bdo quan bang
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nhya trong suot cé kich thude ( 355x185x405)mm gan véi de
g0 qua vit M4,
'+ Dién ké tinh dién: C6 2 mit lam bang thuy tinh duong kinh
200 mm vién lam béng kim loai, 1 mat c6 vach chia do tir O -
90°, dién ké duogc gén trén dé nhya duong kinh 100mm va dam
bdo do nhay;
+ B0 tua tinh dién: Gom 2 chiéc. Mdi chiée ¢6 cac tua béng so1
tong hop; qua cau bang kim loai dudng kinh khoang 12mm gin
trén try inox c6 @6mm, co dé béng nhua @70mm.
+ 2 doan day dién: dai 500mm dé ghép, ndi mach (1 day xanh,
1 day do);
30.7 | Vatli nhiét

Thi¢t bi khao satn01 | _ iz i nghigm (TBDC)

nang
- Xi lanh bang nhua trong hinh try dudng kinh 38mm, trén than
c6 DCNN 1a 2ml, bén trong c6 pit-tong dich chuyén nhe nhang;
- Binh tam giac 250ml, trén than c6 vach chia;
- Nt cao su ®32mm c6 10.

tTmh;eetn E}lnel:}lﬁgngsat _ Gié thi nghiém (TBDC);
- bén cén;
- Céc thity tinh 500ml;
- Nhiét ké (chat 1ong);
- Thanh déng ®6mm dai 100mm, c6 khoan 15 gan day treo;

dThiét bi do mhibt | g e odm:

ung riéng
- Bién 4p nguén (TBDC);
- Bo do cong suat (o4t ké) c6 cong suat > 75 W, cuong d6 dong
dién > 3A, dién ap vao (0-25) VDC, cudng do dong dién dau
vao (0-3)A, d6 phan giai cong suat 0,01 W, do phan giai thoi
gian 0,1 s, hién thi LCD;
- Cam bién nhiét d§ c6 thang do tir -20°C dén 110°C va do phan
giai £0,1°C;
- Binh nhiét luong ké c6 vo xdp, kém day dién tré ddt nong;
- Can k¥ thuat: Do chinh xac 0,1 dén 0,01g. Kha ning cin toi
da 240 gam;
- Déng ho bam gidy: Loai di¢n tur hién s6, 10 LAP trd 1én, do
chinh xac 1/100 gidy, chdng nudc.
30.8 | Khi li twong
Thiét bi ching minh

dinh luat Boyle

Bo thiét bi gom:
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Ap ké 0 - 300kPa;

Xi-lanh bang vat liéu trong, thé thich 60ml, trén than co chia
do, pit-tong gan tryc inox cé ren va co ciu dé co thé dich chuyén
theo vach chia.

Dé b co kich thude: (248x100x18)mm, dugc gan 4 chan cao
su chong rung, chong trugt. Trén d€ c6 gan hai tam nhom dé
gilr xi-lanh va moét try nhom gan ap ké, van xa hoi.

Pugc doéng trong hop bang gd MDF c6 kich thudc:
(285x145x180)mm.

Thiét bi chimg minh
dinh luat Charles

Bo thiét bj gom:

-Apké 0 - 300kPa dugc gan vai dé, mot dau gan véi van xa
khi, dau con lai gan v6i 6ng xi-lanh bang ng cao su.

Pé bang tam thép day 1,5mm duoc dp tao hinh va son tinh
dién. Trén dé gin 2 16 cam @4mm (1 xanh, 1 do) dé lay dién ap
vao, 01 cong tic ON/OFF va hai ddy dan dién mau xanh, do
mot dau gén cos chit Y dé cép ngué)n cho bd phan cép nhiét.

- Xi-lanh bang nhya trong, thé tich 100ml, trén than cé vach
chia do, pit-tong duoc lién két v4i truc inox co ren va mot dau
duoc gin tay quay dé dich chuyén theo vach chia. Pau dng xi-
lanh duoc gan véi nut cao su trén dé. Xi-lanh dat trong mot binh
chira nude hinh tru hd mot dau, ca 2 duoc ¢ dinh trén tdm d&
bang inox va hai thanh inox

- BO phan cap nhiét gom: Hai coc dong @4mm dai 150mm
dugc ndi voi nhau bang day mayso nhiét va gan 1én tAm mica
trong suot Phia trén ctia coc dong c6 niim vin dé thao/lap day
cap nguodn.

- Cam bién nhiét do c6 thang do -20°C dén 100°C, d¢ phan gii
+0,1°C, dugc gan trén de.

DPugc dong trong hop gd kich thude: (238x268x148)mm.

30.9

Tw
(Trwong tw)

truong

Thiét bi tao tir phd

Gom:

Hop nhua trong (250x150x5) mm, nap hop bang mica diy 2mm
c6 kich thude (235x150)mm;

Mat sit c¢6 khéi lwong 100 g

Nam cham vinh ctru (170x10.8x19)mm

Hop rac mat sat.

Thiét bi xac dinh
hudng cua luc tir

Gom:
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- 01 Thanh dan rong bang dong @4mm dai 40mm, c6 thé dich
chuyén khi c6 dong dién va khi d6i chiéu dong dién.
- 01 Nam cham chit U kich thuédc (80 x 60 x 19)mm c6 son hai
mau xanh, do va ghi ki hiéu cuc Bic - Nam.
- Bé gb kich thude (150 x 120 x 18)mm, trén dé co:
+2 16 cdm @4mm c6 in ki hiéu "+", "-" dé cép dién ap vao;
+ 01 cong tic nhan nha;
+ 02 6ng Inox P8mm dai 105mm dugc gén trén dé nhya tao
duong din dich chuyén thanh dong.
+ Pé dugc gan 4 chan cao su chng rung, chdng truot.
- 01 Vién pin 1.5V,
- 02 Day nbi dai 500mm: 1 xanh, 1 do;
Tt ca duogc dong trong hop gidy: (175 x 140 x 90)mm.
"l?hlet bi do cdm Ung Gom:
tu
- Bién 4p nguén (TBDC);
- 04 Nam cham vinh ctru (2 vién son mau dd, 2 vién son mau
xanh);
- Can don c6 dai do 0-311g, d6 chia nho nhat 0,01 g. Bé bang
g0, khung bang sit son tinh dién. Hé 4 don can kém 4 qua gia
trong duoc gan dé diéu chinh tir 0 - 311g. Trén cin c6 vach can
bang va qua gia trong dé tinh chinh can thing bang. Dia can
bang nhua, két ndi v6i don can bang khung treo kim loai, trén
gi4 cin c6 gin pad sit son hai mau xanh - d6 dé gin nam cham.
- 01 DAy dén thang bang dong c6 d =2 mm, 1 = 200 mm.
- 01 Cudn day 200 vong bang dong @0,3mm dugc quan trén 13i
nhua c6 kich thudc (55 x 85 x 10)mm, trén than co gin 2 18
cam @4mm (1 xanh, 1 do).
- 01 Cudn day 200 vong bang dong @0,3mm duoc quan trén 16
nhwa c6 kich thude (35 x 85 x 10)mm, trén than c6 gan 2 18
cim @4mm (1 xanh, 1 do).
- 01 Pé nhém kich thudce (100 x 95 x 10)mm cé khoan, taro 15
8mm dé gin thanh d9;
- 01 Thanh d& béng inox P10mm dai 200mm c6 tao ren & mot
dau MS;
- 01 Khép ndi, co bulong siét chat ¢ 2 dau;
- 01 Gié treo cudn day c6 02 16 cam @4mm (1 xanh, 1 do) dugc
nbi voi 2 coc bap chudi.
- 02 Dén dién (1 xanh, 1 d6) dai 500mm, c6 dau cam va dau
kep ca sdu.
30.10 | Vatli luong tu
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Thiét bi khao sat
dong quang dién

Gom:

- Day ndi (TBDC);

- Té bao quang dién loai chan khong, cathode phu chat nhay
quang Sh-Ce, co hop bao vé;

- Nguon sang don sac ciu tao gom 03 dén LED mau do, luc,
lam cong suit 3W, ¢ thé chon mau bang cong tic xoay va diéu
chinh dugc cuong dd sang bang nim van.

- Hop chén dé (gan cac linh kién) bang nhém hai dau co tam
chan bang nhua co tich hop bién 4 ap ngudn voi dién ap dau vao
220V- 50 Hz, dién ap dau ra 1 chiéu toi da 50V/100mA c6 thé
diéu chinh bang nim vin.

- Mt trén hdp chan dé in so d6 mach dién, c6 gén mot cong tac
thuan nghich giup ddo chiéu hiéu dién thé, 03 16 cim @4mm
(g6m 2 16 mau xanh va 1 16 mau d6) dé két ndi véi dong hd do
dién da nang.

- Tich hop dong ho do ampe ké’ (d6 chia nho nhat 0,1pA), von
ke (V) c¢6 nim xoay dé€ chon ché d¢ do va thang do, hién thi két
qua trén man hinh LCD.

- Phia dudi c¢6 gan 4 chan cao su chong rung, chong tron.

- Puoc dong trong hop gd co kich thudce: (310x200x148)mm.

31

Thiét  bi
chung

dung

B0 thu nhan s6 liéu

'Pugc thiét ké véi man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lwong
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua cong USB tich hop.

- Thiét ké dang tron gan dugc 7 cam bién cung lic thong qua
céng két ndi lightning. Man hinh mau tu dong hién thj tén, loai
cam bién, ddng thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tde ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
d6 sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir liéu.

- Hai ché d6 hoat dong 1a thu thap doc lap hoic két ndi véi thiét
bi ngoai vi. Khi duoc két ndi véi thiét bi ngoai vi, SenseDisc
hd trg cac hé diéu hanh: Windows, Android, Mac OS va iOS.
SenseDisc hd trg ca két ndi c6 ddy va khong ddy. Trang bi cong
nghé két ndi khong diy Bluetooth c6 thé phii sdng toan b trong
phong hoc.
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- Phan mém sir dung c6 giao di¢n ti€ng Viét/tiéng Anh duogc
dung dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dit lidu thu duoc. Thiét bi c6 thé 1dy mau véi tée d6 cao 1én toi
20ms va thoi gian kéo dai thi nghiém t6i da 12 gio.

- Kich thuéc: ©@170*45mm

- Chét liéu: nhya nguyén sinh, séng mau.

Phy kién: but cam tng, nguon sac, day USB, sach huéng dan
sir dung, dia cai phan mém, dau thu phat bluetooth va tdi
dung.u:

Puoc thiét ké v6i man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lugng
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua cong USB tich hop.

- Thiét ké dang tron gan dugc 7 cam bién cung lic thong qua
céng két nbi lightning. Man hinh mau tu dong hién thi tén, loai
cam bién, dong thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tde ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
dd sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir li¢u.

- Hai ché d6 hoat dong 1a thu thap doc lap hoic két ndi véi thiét
bi ngoai vi. Khi duoc két ndi vai thiét bi ngoai vi, SenseDisc
hd trg cac hé diéu hanh: Windows, Android, Mac OS va iOS.
SenseDisc hd trg ca két ndi c6 ddy va khong day. Trang bi cong
nghé két ndi khong day Bluetooth c6 thé phii sdng toan b trong
phong hoc.

- Phan mém sir dung co6 giao dién tiéng Viét/tiéng Anh duogc
ding dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dir liéu thu duoc. Thiét bi c6 thé 1dy mau véi toc do cao 1én téi
20ms va thoi gian kéo dai thi nghiém tdi da 12 gio.

- Kich thu6ce: @170*45mm

- Chét lidu: nhya nguyén sinh sang mau.

Phy kién: but cam g, nguon sac, day USB, sach hudng dan
stt dung, USB cai phan mém, dau thu phat bluetooth va tdi
dung.

Bo thiét bi do ki

thuat s tich hop
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Gom 2 xe lan kich thudc (180x87x47)mm c6 tich hop thiét b
do khoang cach qua goc lan cta banh xe ciing v6i cam bién gia
tde (xé&c dinh vi tri v6i do phan giai £0.2mm, do véan tde vai
thang do +3m/s, do gia toc v6i thang do £16g va cam bién luc
(thang do 100N, do phan giai 0.1N, d6 chinh xac £1%). Trén
mdi xe trang bi pin sac va Bluetooth riéng biét, co thé két ndi
khong day dén may tinh hoac dién thoai di dong voi tan s6 toi
da 200Hz. Phia trude xe co gin cac chi tiét gitp thyc hi¢n cac
bai thi nghiém vé va cham. Phia sau xe c6 thé gan thém nam
cham (theo kém). Than xe c¢6 2 dén led bao trang thai hoat dong.

- 01 phan mém tiéng Viét dé thyc hién phan tich, v& d6 thi va
luu trir dir liéu cac bai thi nghiém. Phan mém ho tro cai dat trén
cac hé diéu hanh Windows, Android, macOS, iOS.

- 2 qua gia trong khoi lugng 250g c6 thé gan 1én xe lan dé thay
do6i khoi lugng cua xe.

- 01 mang d& bang nhom dinh hinh, kich thudc 1000 x 105mm
6 thude do véi d6 chia nhé nhat lmm; ¢6 2 ranh dan hudng
banh xe ctia xe lin; c6 4 bu 16ng ting dwa dé diéu chinh thang
bang va do cao, co thé 1ap véi gia thi nghiém dé thay ddi do
nghiéng; c6 chin ¢ 2 dau mang.

- 03 qua ning bang inox khdi lugng 10g, c6 moc treo ¢ 2 dau.

- 01 rong roc dugc thiét ké dé han ché ma sat, c6 6c van dé co
dinh Ién mang nhom.

- 01 sach huéng dan sir dung.

- Tét ca cac thiét bi duoc dung trong hop gd c6 kich thude:
(104x18x13)cm

Day noi

BoO gém 20 day ndi, tiét dién 0,75mm2, cd phich cam dan hoi
tuong thich v&i dau né1 mach dién, dai t61 thi€u S00mm.

Pong ho do dién da
nang

Hién thi dén 4 chit s6. Gidi han do:

- Dong dién mot chiéu: 10 A, cac thang do pA, mA, va A;

- Dong dién xoay chiéu: 10A, cac thang do pA, mA, va A;

- bi¢n ap mét chiéu: 600V, cac thang do mV va V;

- Pién ap xoay chiéu: 600V, cac thang do mV va V.

Gia thi nghiém

- 01 dé 3 chéan hinh sao bang kim loai, khoang 2,5 kg, bén, chac,
6n dinh, c6 16 @10mm va vit M6 thang goc voi 10 dé gitr truc
@ 10mm, co céc vit chinh thing bing, son mau tbi.

-01tru }nox dic @ 10mm, dai 495mm, mot dau ren M6 x12mm,
c6 tai hong M6.

- 02 tru inox dic @8mm dai 150mm, vé tron mat cit
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- 04 khép da ning bing nhém dac c6 kich thude
(43x20x18)mm, hai miéng khoa thang goc voi nhau, siét bang
hai vit M6 c¢6 tay van bang nhya.

Hop qua treo

Gom 12 qua bang inox loai 50g, c6 2 mc treo, dugc dung trong
hdp bang nhya kich thudce: (10x8x5)cm

May phat am tan

Phat tin hiéu hinh sin, hién thi duoc tan s6 (4 chit s0), dai tan tir
0,1 Hz dén 1000Hz (d6 phan giai bang 1% gia tri thang do),
dién 4p vao 220V, dién ap ra cao nhit 15Vpp, cong suat tdi
thiéu 20W.

Céam bién Am thanh

+ Cam bién do tan s6 séng 4m thanh:

- Thang do: 20 - 20000 Hz

- Micrd thu tin hiéu &m thanh str dung cho micrd dién. Micrd
bao gom gac bui, vo boc, mang rung, miéng dém, mat lung,
vong ddng, 16 trong va bang mach. Co dién tich trén mang rung
nhya, khi n6 bi anh hudéng bdi &m thanh, mang rung bat dau
dao dong dé khoang cach gitra mang rung va mat lung thay doi.
Tin hiéu am thanh duoc chuyén thanh tin hiéu dién. Mach cam
biéq chuyén tin hiéu dién thanh tin hiéu twong tu trong dai tiéu
chuan.

* Can két noi cam bién véi bd thu nhan so liéu, sau do6 c6 thé
xem két qua do hién thi trén man hinh cta bd thu nhan s6 li¢u
hodc thong qua phan mém sir dung theo kém.

Loa

+ Loa mini: (8Q-5W) ®100mm, ding nguon dién tir may phat
am tan dé€ diéu chinh tan s, c6 gan 2 jack cam @4mm, c6 chan
cam bang inox ®10mm;

+ Pé do loa bang nhom (10x8x10)cm ning 200g, c6 nit co dinh
loa;

Cam bién dong dién

St dung dé do dong dién trong mach. Khi dong dién chay qua
dién tr, n6 tao thanh mot hidu dién thé nhé & hai dau cua dién
tré. Sau khi khuéch dai mach, né c6 thé do chinh xéc dong dién
trong mach va hién thi két qua do.

Thong s6 ki thuat:

- Thang do: -1 ~ +1A

- B0 chinh xac: 1%

- b6 phan gidi: ImA

Can két noi cam bién véi bd thu nhén so6 li€u, sau d6 ¢6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan s6 liéu hoac
thong qua phan mém st dung theo kém.

Cam bién dién thé

Dung dé do dién thé, co kha niang do hiéu dién thé mot chiéu
va xoay chiéu. Cam bién dién thé dugc thiét ké dé do hi¢u di¢n
thé trong mach s€ khong lam mach dié€n bi doan mach.

Thoéng s6 ki thuat:
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- Thang do: -12 ~ 12V
- B0 chinh xac: +1%
- B phan giai: 0.01V
Can két ndi cam bién v6i bo thu nhan sd liéu, sau d6 co thé xem
két qua do hién thi trén man hinh cua bo thu nhén s6 liéu hodc
thong qua phan mém sir dung theo kém.

Thiét bi phong bd

mén Hoéa (bao gdm

vat tw + cong lip

dat hoan chinh)

1 Bang phan tr mit

tole
- Kich thuée: (1,2 x 3,6) m,
- Qui cach:
+ Khung bang bang nhom bo chuyén dung, goc gin Eke.
+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang hing phan bang nhém chay sudt
chiéu dai bang, ¢ gitta mang c6 hop nhua dung phén, hau bang
lam bang nhya day > 15mm.,
+ Bang st dung dugc phan va nam cham.

2 Ban thi nghiém
(Giéo vién)

*Ban gido vién

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

Chat liéu: Khung d6 1am bang g thao lao hodc nhém gd tuong
duong tré 1én. Mat ban lam bﬁ“mg d4 Granitte, chiu dugc Acid,
Bazo lodng va 1 s6 hoa chat khac. Véan tram, vach hoc, day hoc,
mat hoc, ké dé thung may vi tinh 1am bang gd ghép Cong
nghiép, phii son PU day sé gd.

Qui cach: Ban 1am dang khung d6, ban c6 01 ngin ta, 01 hoc
ban, 01 ngan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc ti va cura ti c6 6 khoa va tay ndm va ké dé thung may vi
tinh.

+ Mat ban: day > 0,015 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055) m.

+ P4 gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.
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+ Tram (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day > 0,010m.
+ Mit hoc ban, day dé thung may vi tinh day > 0,015 m.
*Ghé gido vién
Kich thudec: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)
Chat liéu: Khung d6 lam bing g5 thao lachoac nhom g tuong
duong tro 1én. Mat ghé lam bang g6 ghép Cong nghiép, phu
son PU ddy s6 gd.
Qui cach:
+ Mt ghé: day > 0,017 m.
+ B0 16t mat ghé: day > (0,02 x 0,04)m.
+ Chan trudc: day > (0,03 x 0,055)m.
+ Chén sau: day > (0,03 x 0,055)m, long cong.
+ Kiéng mat: day > (0,02 x 0,048)m.
+ Kiéng chan: day > (0,015 x 0,025)m.
+ Tya dau: day > (0,03 x 0,1)m.
+ Tua lung: day > (0,015 x 0,025)m (S6 lugng 04 thanh bo tri
can doi tham my).
3 Ban thi nghiém
(Hoc sinh)
Kich thudc: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75)m.
Chat li¢u: Khung d6 1am bang gb thao lao hodc nhom g6 twong
duong tré 1én. Mat ban lam bang da Granitte, chiu dugc Acid,
Bazo loang va 1 s6 hoa chét khac. Ngén ban, xén nginlam bang
gb ghép Cong nghiép, phu son PU day s& gd. Trén miat dung
c6 gan 6 cam dién AC/DC c6 man che chong giat, chong nudec.
Qui cach:
+ Chan ban: day > (0,048 x 0,048 )m.
+ Diém chan ban (Hong , mit tién): day > (0,017 x 0,12)m.
+ Mit ban: day >0,017m.
+ Ngan ban: day > 0,017m.
+ Xan ngan ban: day > 0,017m.
+ Kiéng gat chan: day > (0,03 x 0,048)m.
+ Gat chan: day > (0,030 x 0,048)m
4 | Ghé hoc sinh

Kich thudc: (0,4 x 0,4 x 0,45/ 0,9) m, (Sau x Rong x Cao).

Chat liéu: Khung d6 lam bang gS thao lao hodc nhom g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui céch:
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+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tua, lung: day > (0,015 x 0,025)m. S6 lugng 4 thanh, b tri
can doi, thAim my.

Xe day phong thi
nghiém

- Kich thuée (RxDxC): (0,5 x 0,6 x 0,8)m.

- Khung bang Inox, mit ngin bang Inox tam, xe day c6 3 ngin
co dinh.

Bang chu diém

- Kich thudc (CxD): (1,2 x 2,4) m.

- Khung nhém > (0,02 x 0,04) m + mat bang fomica mau trang
ké 6 1i mo, hdu bang 1am bang nhya day > 15 mm, bang sur dung
bat 16ng.

Ban thu kho

Ban:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twong
duong tro 1én. Mat ban, van trdm, vach hdc, day hoc, mét hoc,
ké dé thing may vi tinh 1am bang gd ghép Cong nghiép, phu
son PU day s6 gd.

- Qui cach: Ban lam dang khung dd, ban c6 01 ngan ta, 01 hoc
ban, 01 ngdn kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc tu va cua tu c6 6 khoa va tay ndm va ké dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chén ban: day > (0,035 x 0,055)m.

+ P4 gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Trdm (che mat trudc, hong, cua), vach hoc, day hoc, day tu
day > 0,010m.

+ Mat hoc ban, day dé thung mdy vi tinh day > 0,015 m.

*Ghé :
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- Kich thuoc: (0,42 x 0,40 x 0 45/1 ,1)m (Sau x Rong x Cao)

- Chét liéu: Khung d6 lam bang go thao lao hogc nhom g0 tuong
duong tr¢ 1én. Mat ghé 1am bang gb ghép Cong nghiép, phu
son PU day s6 gd.

- Qui céach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan truoc: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua dau: day > (0,03 x 0,1)m.

+ Tua lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can doi tham my).

Ban chuan bi

- Kich thuéce ban: (0,8 x 1,8 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 lam bang g6 thao lao hodc nhém g0 tuong
duong tr¢ 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s& g0.

- Qui cach:

+ Chéan ban: day > (0,07 x 0,07)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mat ban: day >0,017m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

Ta dung dung cu

- Kich thude: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat li¢u: Khung do 1am béng g6 thao lao hogc nhom gb tuong
dgong ~tr6 1én. Van trdm, ngdn ti, nap tﬁ‘, day t1°~1, hau tu lam
bang g6 ghép Cong nghiép, phu son PU day s& go.

- Qui cach: Tu l1am dang khung d6, chia lam 2 khoang. Khoang
trén c¢6 01 xdn dung bd tri cac ranh dé chia 08 khay dé dung
cu, phan con lai chia thanh 02 ngan, kiéng trong Iuia day ngang
day > 4,5mm, chiéu cao tir day den noc khoang 1,2m. Khoang
dudi chia 1am 2 canh ctra tram g, chidu cao tir day dén néc
khoang 0,6m. Hong ti 1am bang tram gd lién tir day dén noc,
ctra ti lién két v6i d6 tii bang ban 18 14 loai day, ¢6 6 khoa va
tay nam chac chan. Ti kém 08 khay nhya ding dé dung dung
cu.

+ Khung d6 mit tién day > (0,035 x 0,06)m.




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ X4 ndp day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ D4 ctra day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,06)m.

+ B6 héu,vach, ngin day > (0,025 x 0,04)m.

+ Trdm hong, trdm ctra day > 0,010m.

+ Van hdu, van ddy, van ndp, vach ngin, van ngin day >
0,010m.

10

Ta phong B6 mon

- Kich thuée: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhém g0 tuong
duong tr¢ 1én. Van tram, ngan tu, ndp tu, day tu, hdu ti lam
bang go ghép Cong nghiép, phtu son PU day s& go.

- Qui cach: Tu lam dang khung db, chia 1am 2 khoang. Khoang
trén chia thanh 02 xin (ding, gitra tu bb tri 02 ngan, 2 khoang
hong b tri cac ranh dé chua 16 khay dé dung cu, kiéng trong
lua day ngang day > 4,5mm, chiéu cao tir day den néc khoang
1,2m. Khoang duéi chia lam 2 canh ctra tram g6, chiéu cao tir
day dén noc khoang 0,6m. Hong tii 1am bang tram gd lién tir
day dén noc, cira ti lién két voi d6 ta bang ban 18 14 loai day,
¢6 6 khod va tay ndm chic chin. Ta kém 16 khay nhya ding dé
dung dung cu.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ D6 cira day > (0,020 x 0,05)m.

+ Céc d6 lién két day > (0,025 x 0,06)m.

+ B0 hau,vach, ngan day > (0,025 x 0,04)m.

+ Tram hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

11

K¢é treo phong chuan
bi

- Kich thudce ké (CxSxN): (1 x 0,25 x 0,8) m

- Toan b lam bang gd ghép cong nghiép day >0,017m.

12

Ta thude y té

- Kich thudce (CxNxS): (0,4 x 0,35 x 0,2) m.

- Khung nhém, tram kinh day > 5 mm.
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13 | Tu dung hoa chat
- Kich thuée: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)
- Chét liéu: Khung d6 lam bang gb thao lao hodc nhém gb twong
duong trd 1én. Vén tram, ngan tu, nép tu, day tu, hau ta lam
bang gd ghép Cong nghiép, phu son PU day s& gb.
- Qui cach: Tii 1am dang khung dd, chia lam 2 khoang. Khoang
trén chia thanh 03 xdn dung, bo tri cic ranh dé chira 32 khay dé
hoa chit, kiéng trong ltia ddy ngang day > 4,5mm, chiéu cao tir
day dén noc khoang 1,2m. Khoang dudi chia 1am 2 canh cira
tram gd, chiéu cao tir ddy dén néc khoang 0,6m. Hong ti lam
bang tram gd lién tir day dén ndc, cira ta lién két voi d6 ti bang
ban 1¢ 14 loai day, c6 6 khoa va tay nam chic chan.Ta kém 32
khay nhya dung dé dung hoa chét.
+ Khung d6 mit tién day > (0,035 x 0,06)m.
+ Khung d6 mit hau day > (0,03 x 0,05)m.
+ Xa nap day > (0,03 x 0,06)m.
+ Xa day day > (0,03 x 0,06)m.
+ D6 cira day > (0,020 x 0,05)m.
+ Cac d6 lién két day > (0,025 x 0,06)m.
+ B6 hau,vach, ngan day > (0,025 x 0,04)m.
+ Trdm hong, trdm ctra day > 0,010m.
+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.
Hé théng am thanh
14 (loat loa kéo di
dong)
Thong s6 k¥ thuat
1. Céu hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Téan s6 dap ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Ngudn dién:

- Ngudn AC 110-240V
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- Ngudén DC 12V / 12A (Pin)
- Thoi gian st dung (PIN): 7 — 10 gio
3. Vo loa:
- V6 loa: MDF/Nhya cao cap chong rung, chong mbi mot, do
bén cao.
- Ludi bao vé loa: hop kim sit khong gi, son tinh dién cao cap.
4. Két nbi:
- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA):
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V
- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass
- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off
5. Cac thong s khac
- 6 khe thoat nhi¢t thoat 4m.
- Hai dén led bao murc d0 sac full- low.
- Man hinh LCD 2" ¢6 béo Pin va ché do két ndi.
- Phy kién di kém: Micro UHF khong day, remote, day nguon,
huéng dan sir dung, pin.

16 | Bon rira doi bang sir
- Kich thudc bon (RxDxC) > (0,42 x 0,52 x 0.75) m x 2 Cai.
- Dang lavabo bang sir, khung chan 1am bang Inox 304.

17 Bon rira don bang sur
- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75) m.
- Dang lavabo bang sir, khung chan lam bang Inox 304.

18 Tt hotte

- Pam bao 5 h¢ thong chinh:

+ Than tu chinh. Gom cau tric bén trong: Thép khong gi 304;
Tam Phenonic HPL chdng hoa chit; Ciu triic bén ngoai: Thép
ma k&m pht son tinh dién. Ctra s6 phia trude: Kinh tring cudong
luc day tbi thiéu 5mm; thay d6i tuy chinh chiéu cao. Mit ban
lam viéc: vat liéu khang hoa chat, cao 800mm.

+Quat hut (dat trén dinh tu). Bong co quat hut loai chuyén dung
cho hut hod chit. P9 on va rung dong tu do thip: 56-60 dBA

+ Pén chiéu sang

+ H¢ théng nuodc (chau ria, voi cfip x4 nuoc, by xa day) béng
vat li€u tong hop chiu hoa chat

+ B0 phan lgc khong khi: ¢6 carbon hoat tinh.
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- Kich thude hop tu pht hop véi dién tich phong hoc bo mén
theo quy chuan:

+ Dai: 1200-1500mm

+ Rong: 800-1200mm

+ Cao: 1800-2200mm (chwa bao gdm dudng dng khi thai)

- Nguén dién cung cap: 220/240V/ 50-60Hz, mot pha

19

Bién thé ngudn
phong Bo mon

- B6 nguon dugc dung toan bo trong thung KT: (400 x 400
x650)mm, bang g6 van MDF mau trang day 6mm, phu son PU
1 mat chong mo6i mot.

- Nguon dién ra 10 cip dién ap tir 0-24V AC DC 30A

- Co 3 cong tac to va hé thong 4 cong tic ngat lién dong c6 dén
béao hién thi AC/DC/220V

- Co 1 ap t6 mat bao v€ & cudn thir cap

24

Binh kip 250 ml

- Thuy tinh trung tinh; Dung tich bau trén 150ml, bau dudi
250ml.

- Phéu 16n c6 dung tich 150ml dai 320mm, ® 84mm c6 mai
nham phan nut that phéu ®39mm. Trén c6 phéu nho dé chong
tran dai 215mm miéng @ 35.5mm 6ng din ®6.8mm lién két
v6i phéu 16n qua nit cao su (Loai c6 day 16n ®28mm, day nho
®23mm, cao 25mm;)

- Binh that c6 bong, ¢ 2 16:¢6 dung tich 250ml dai 200mm,
day @ 124.5 ;miéng @ 56.8mm, than ®87mm .

- L0 trén dé dan khi thoat ra ®27mm (c6 gan van khod khi
®17.5mm dai 130mm lién két véi binh that c6 bong qua nut
cao su (loai c6 day 16n ®@21mm, day nho ®15mm, cao 25mm:;.)

- Lo dudi ®26mm dé thao chat 16ng ra ngoai khi can thiét (co
nut cao su khong 16 loai c6 day 1é6n ®21mm, ddy nho ®15mm,
cao 21mm)

25

Bang tuan hoan cac
nguyén to hoa hoc

- Dang bang dai 18 cot c6 day du cac thong sd co ban: STT, ky
hiéu, tén goi theo quy dinh, NTK TB, d§ am dién, ciu hinh e
hoéa tri, c6 mau sic phan bi¢t kim loai, phi kim va 4 kim, cong
thirc tong quat ciia oxide va hydroxide cao nhét;

- Kich thudce (1800x1200)mm dung sai 10mm, in offset 4 mau
trén gidy couche co6 dinh luong 200g/m2, can lang OPP mo' (c6
the thay thé bang tranh/ danh dién tr).

26

Thiét bi do pH

- Loai thong dung, cam tay;

-Daido tu 0 - 14 d6 pH;

- B§ phan giai: 0,01pH;

- B0 chinh xac: £ 0.01%;

- Piéu kién lam viéc: 0 ~ 50°C;

- Hién thi: sb trén man hinh LCD
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33

Tivi 55 inch

Bo xir 1y (SoC): Bo xtr 1y Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xur ly cua loai thiét bi du thdu)

BLU Type: Direct (Hodc loai/cong nghé dén nén cua thict bi
du thau)

Kich thuéc man hinh: 55 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thiu

Diéu khién thong minh: C6

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua loai thiét bi dw thdu

34

May vi tinh

May tinh dong bo thwong hiéu.

Vi xur Iy Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bd vi xtr 1y ¢6 toc do cao hon, thé hé tir bang
hodc cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PClI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chtl ¢6 phién ban chip cao hon. Sé luong, loai khe cim
mé rong va cong két ndi phu hop véi bo mach duy thau)

Bo nhé DDR4 8GB bus 2666

O cimg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phén giai: Full HD

Case & PSU: mATX front ush & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

35

B6 dung cu thuc
hanh hoa

35.1

Thiét  bi
chung

dung
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May cat nudc 1 1an | -Téc do cat: 5 lit/gio
- Vit liéu bang thép khong gi
- Chét luong nudc dau ra: Do pH: 5.5-6.5
- C6 ché @6 tu ngét khi qua nhiét hodac mat nguén nudc vao
- May dugc thiét ké dé trén ban thi nghiém

Bd dung cu do céc

c dai luong khong

dién

'- BO thu thap dir ligu:

Puoc thiét ké v6i man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lugng
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua cong USB tich hop.

- Thiét ké dang tron gan duoc 7 cam bién cung lic thong qua
cong két ndi lightning. Man hinh mau ty dong hién thi tén, loai
cam bién, dé)ng thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tdc ké 3 truc, GPS, cam bién nhiét 46 moi
truong, khi ap ké. C6 thé cai dit thoi gian, bluetooth, diéu chinh
d6 sang man hinh, luu trit, cam bién, hiéu chinh man hinh. Bo
nh¢ trong 18n t6i 4,182,016 bytes dé luu trit cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir li¢u.

- Hai ché d6 hoat dong 1a thu thap doc 1ap hoic két n6i vai thiét
bi ngoai vi. Khi dugc két nbi véi thiét bi ngoai vi, hd tro cac
hé diéu hanh: Windows, Android, Mac OS va i0S. Hd tro ca
két ndi c6 day va khong day. Trang bi cong nghé két ndi khong
day Bluetooth c¢é thé phu song toan bg trong phong hoc.

- Phan mém sir dung co6 giao dién tiéng Viét/tiéng Anh duogc
ding dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dir liéu thu duoc. Thiét bi c6 thé 1dy mau véi toc d6 cao 1én téi
20ms va thoi gian kéo dai thi nghiém tdi da 12 gio.

- Kich thu6ce: @170*45mm

- Chat liéu: nhya nguyén sinh sdng mau.

Phy kién: but cam ung, nguon sac, day USB, sach huéng dan
sir dung, USB cai phan mém, ddu thu phat bluetooth va tai
dung.

- Cam bién do nhiét do:

Cam bién do nhiét d6 duoc ding dé do su bién doi vé nhiét do
ciia cac mau vat can do. Cam bién nhiét d6 duoc thiét ké véi
dién tré nhi¢t NTC. Khi nhiét d0 mdi truong xung quanh thay
dbi, dién tr& cuia NTC ciing s& thay doi. Cam bién khong yéu
cau hiéu chuén, c6 d6 6n dinh tuong ddi cao. Cam bién duoc
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st dung rong rai trong viéc do nhié¢t do trong pham vi trung
binh va thap.

Thong s6 ki thuat:

- Thang do: -40 ~ 135°C

- d6 chinh xac: +£0.03°C

- B¢ phéan giai: 0.1°C

Can két noi cam bién véi bg thu nhan so li€u, sau do c6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan so liéu hoac
thong qua phan mém sur dung theo kém.

- Cam bién do ép suat khi:

Cam bién 4 ap suat khi duoc str dung de do ap suat tuyét doi ca
khi. Cam blen tlep xuc voi khi qua éng & phia truéce. Sy chénh
léch 4p suat giita 65ng mém va khoang chan khong kin bén trong
cam bién duoc hinh thanh. Su chénh léch ap sut do duge
chuyén thanh tin hiéu dién ap. Dién ap dau ra ty 1¢ thuan véi ap
suét tuyét doi.

Thong s6 ki thuat:

- Thang do: 0 ~ 400kPa

- d0 chinh xac: +6kPa

- Bg phan giai: 0.1kPa

Can két noi cam bién véi bo thu nhan so liéu, sau do c6 thé xem
két qua do hién thi trén man hinh ctia bg thu nhan s6 li€u hoac
thong qua phan mém st dung theo kém.

- Cam bién do do pH:

Cam bién do do pH duogc str dung dé xac dinh do kiém hodc do
axit cia mau. Pién cuc va diu do ciia cam bién mang lai két
qua chinh xac phuc vu cho céc bai thi nghi¢ém trong cac bd moén
cong ngh¢, hoda hoc, sinh hoc. Pau do pH duogc tao thanh tir hai
dién cuc 1a dién cuc cam bién bﬁ“mg thuy tinh va dién cuc tham
chiéu. Puoc dung dé do ndng d ion H+ cua dung dich va hién
thi gia tri pH.

Thong s6 ki thuat:

- Thang do: 0 ~ 14 pH

- b6 phan giai: 0.01 pH

- Nhiét do hoat dong: 5 - 60°C

Can két no1 cam bién véi bd thu nhén s6 liéu, sau d6 c¢6 thé xem
két qua hién thi trén man hinh cta bd thu nhan so6 li€u hoac
thong qua phan mém st dung theo kém.

- Cam bién dién the:
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Cam bién dién thé duoc dung dé do dién thé. Cam bién dién thé
c6 kha nang do hi¢u di¢n thé mot chiéu va xoay chiéu. Cam
bién dién thé duoc thiét ké dé do hiéu dién thé trong mach s&
khong Iam mach dién bi doan mach.

Thong sb ki thuét:

- Thang do: -12 ~ 12V

- @0 chinh xac: +1%

- b6 phan giai: 0.01V

Can két noi cam bién véi bd thu nhén s6 liéu, sau d6 ¢6 thé xem
ket qua do hién thi trén man hinh cua bd thu nhan so6 li¢u hoac
thong qua phan mém str dung theo kém.

- Cam bién dong dién:

Cam bién dong dién dugc s dung dé do dong dién trong mach.
Khi dong dién chay qua dién trd, né tao thanh mot hiéu dién thé
nho & hai ddu cua dién tré. Sau khi khuéch dai mach, né c6 thé
do chinh xac dong dién trong mach va hién thi két qua do.

Thong s6 ki thuat:

- Thang do: -1 ~ +1A

- do chinh xac: £1%

- B§ phan gidi: ImA

Can két noi cam bién véi bd thu nhén s6 liéu, sau do c6 thé xem
két qua do hién thi trén man hinh cua b thu nhan so liéu hoac
thong qua phan mém st dung theo kém.

- Cam bién do do dan dién:

Cam bién do do dan dugc st dung dé do do dan dién cua dung
dich va su thay doi cia nd. Cam bién khong thé phéan biét loai
ion, nhung c6 thé xac dinh nong dJ cua ion trong dung dich.

Thong s6 ki thuét:

- Thang do: 0 ~20000uS/cm

- d6 chinh xac: £3%

- b6 phan giai: 1%

Can két noi cam bién véi bd thu nhén s6 liéu, sau do6 ¢6 thé xem
két qua do hién thi trén man hinh cua b thu nhan s6 li¢u hoac
thong qua phan mém st dung theo kém.

35.2

DUNG CU DUNG
CHUNG  CHO
NHIEU CHU PE

35.2.29

B0 gié thi nghiém

01 de bang kim loai (son tinh dién) hinh chit nhat kich thuéc
(190x135x20)mm trong lugng 850g dén 1000g c6 16 ren MS.

01 coc hinh try inox dac duong kinh 10mm cao 500mm mét dau
bo tron, mot dau ren M8 dai 13mm.
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03 khop ndi bang nhom diic 4p Iy 2 dau c6 ren M6, hai vit ham
M6 bang kim loai c6 nim bang nhya HI.

02 kep 6ng nghiém bang nhém duc ap lyc, tong chiéu dai
200mm, phén tay duong kinh 10mm dai 120mm, c6 vit va ecu
ma kep bang thép M6.

01 V(‘)ng,kiéng bang inox, gom: mot vong tron duong kinh
80mm uodn thanh inox duong kinh Smm, mot thanh try duong
kinh 10mm dai 100mm han chéit véi nhau

03 cao,

02 cap cang cua c6 10 xo,

01 vong dbt.

35.2.37

Bo dung cu thi
nghiém phan tich
the tich

- 02 kep cang cua bang nhwa bén, kich thudgce chiéu dai 125mm,
do rong cang cua 12mm, c¢6 khoda c6 dinh vao b gia thi nghiém

- 92 burette 25ml (mdt cai mau tréng, mot cai mau nau), loai A,
bang thuy tinh trung tinh, chiu nhiét, duong kinh 12mm, vach
chia c6 mau tir 0-25ml, c6 dd chia dén 0,05ml, khoa bang thuy
tinh;

- 02 pipet théng 10ml, loai A, béng thuy tinh trung tinh, chiu
nhiét, ¢6 chiéu dai 360mm, do chia 0,1 mL;

- 02 binh dinh mirc 100ml; cao 170mm, nip ddy bang nhya.

- 02 binh tam gidc miéng rong; cao 150mm, dung tich 250ml

- 02 qua bop bang cao su dan hoi dé hit hoa chat khi ding
pipette.

35.3

DUNG CU DUNG
RIENG ~ THEO
CHU PE

35.3.1

Binh suc khi

Drechsel

Loai thuy tinh 500ml, c6 kha nang chiu nhiét va khang duoc
cac loai hod chat, c6 ndp van, khong dia loc.

35.3.2

Mit kinh déng hod

Chat liéu kinh khong doc, chiu nhiét; ®150mm

35.3.3

Bo thi nghiém vé
nguon dién hoa hoc

Gom:

-~ KNO3, CuSO4, ZnSO4, FeSO4 (TBDC);

- Bén con; Ludi inox; Kiéng 3 chan; Bat st (TBDC)

- Bién cuc 14 zinc, copper, aluminium, iron kich thudc
(3x10x80)mm va dién cuc than chi kich thude (8x80)mm dugce
gan trong nut cao su d =18mm.

- Bén Led: c6 di¢n &p trong khoang 2-3 V.

- Day dién: 10 day dai 250mm c6 san kep cé sau hai dau.

- Ong thuy tinh chit U @10mm

- Bt rau cau 25¢g
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- 2 lon nhya d=89mm va cao 90mm + 2 nip nhya c6 khoan 2
16 ©10.2mm va @16mm.
- Von ké DC c6 thang do 0-3V.
- Puoc dong trong hop nhya mau trang: (230 X120 x 95)mm.
- Ong thuy tinh ®20, mau tréng, trung tinh chiu nhiét, hinh chir
3534 Bd dién phan dung | U rong 100mm, cao 150mm, c6 2 nhanh @3 vubt thu dﬁq ra
e dich (dugc gan 2 khoa bang thuy tinh) & 2 dau cach miéng ong
20mm.
- 02 dién cuc than chi ®8 dai 120mm dugc xuyén qua nut cao
su ¢ kich thudc vira miéng 6ng chit U;
- 02 day dan léy ngu(‘)n chiu dugc dong 3A, dai 300mm, moi
day c6 1 dau gan véi kep ca sau co thé kep chat dién cyc than
chi @8, dau con lai gin voi zic cim @4 bang dong
- B6 d6i nguon tir 220V/240V-50/60Hz (AC) xudng 1,5V; 3V;
6V-3A (DC) va co 16 cim @4 dé 1y dién 4p dau ra; c6 cong tic
dong/ngit.
Thiét bi phong B
mén Sinh (bao gém
vat tw + cong liap
dat hoan chinh)
1 Bang phan tir mit
tole
- Kich thuée: (1,2 x 3,6) m,
- Qui céach:
+ Khung bang bang nhom bo chuyén dung, goc gan Eke.
+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang hing phan bang nhém chay sudt
chiéu dai bang, ¢ giita mang c6 hop nhya dung phan, hau bang
lam bang nhya day > 15mm.,
+ Bang st dung dugc phan va nam cham.
2 Ban thi nghiém
(Giéo vién)
Ban gido vién:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twong
duong trd 1€n. Mat ban lam béng da Granite, chiu duoc Acid,
Bazo loang va 1 s6 hoa chit khac. Van tram, vach hdc, day hoc,
mit hoc, ké dé thung may vi tinh 1am bang gd ghép Cong
nghiép, pht son PU day s6 gd.

- Qui cach: Ban lam dang khung db, ban c6 01 ngan ti, 01 hoc
ban, 01 ngan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
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hdc tu va cua tu c6 6 khoa va tay ndm va ké dé thung may vi
tinh.

+ Mit ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B6 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ Do gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, cua), vach hdc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thing may vi tinh day > 0,015 m.

* Ghé gido vién:

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao).

- Chat li¢u: Khung d6 lam bang g5 thao lao hodc nhém g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s& g0.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chéan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can doi tham my).

Ban thi nghiém
(Hoc sinh)

- Kich thuédce: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75)m.

- Chét liéu: Khung d6 lam bang gd thao lao hodc nhom gd tuong
duong tré 1én. Mat ban lam béng da Granitte, chiu dugc Acid,
Bazo loang va | sd hoa chét khéc. Ngén ban, xén ngin lam bang
g6 ghép Cong nghiép, phu son PU day s& gd. Trén mit dung
¢ gan 6 cam dién AC/DC c6 man che chdng giat, chéng nudc.

- Qui cach:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban (Hoéng , mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngan ban: day > 0,017m.
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+ Xin ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ G4t chan: day > (0,030 x 0,048)m

Ghé hoc sinh

- Kich thuée: (0,4 x 0,4 x 0,45/ 0,9) m, (Sau x Rong x Cao).

- Chat liéu: Khung d6 lam bing gg thao lao hogc nhom g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B6 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua dau: day > (0,03 x 0,1)m.

+ Tl_rq lung: day > (0,015 x 0,025)m. S6 lugng 4 thanh, b tri
can doi, thaim my.

Xe day phong thi
nghiém

- Kich thudc (RxDxC): (0,5 x 0,6 x 0,8)m.

- Khung bang Inox, mit ngin bang Inox tam, xe day c6 3 ngin
cO dinh.

Béng chi diém

- Kich thudce (CxD): (1,2 x 2,4) m.

- Khung nhém > (0,02 x 0,04) m + mat bang fomica mau trang
ké 6 li md, hau bang lam bang nhya day > 15 mm, bang st dung
bat 16ng.

Ban thu kho

Ban:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twong
duong tro 1én. Mat ban, van trdm, vach hoc, day hoc, mat hoc,
ké dé thing may vi tinh lam bang gd ghép Cong nghiép, phu
son PU day s6 gd.

- Qui cach: Ban lam dang khung dd, ban co6 01 ngan td, 01 hoc
ban, 01 ngan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc tu va cua tu c6 6 khoda va tay ndm va k¢ dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.
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+ B6 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055) m.

+ Do gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055) m.

+ Tram (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thing may vi tinh day > 0,015 m.

*Ghé:

- Kich thuée: (0,42 x 0,40 x 0, 45/1 ,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 1am bang go thao lao hodc nhém g0 tuong
duong tro 1én. Mat ghé 1am bang gd ghép Cong nghiép, phit
son PU day s6 gd.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chaén trudc: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chéan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m (S6 luong 04 thanh b tri
can doi tham my).

Ban chuan bi

- Kich thudce ban: (0,8 x 1,8 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 lam bér}g gb thao lao hodc nhom g0 tuong
duong tr¢ 1€n, mat ban lam bang go ghép Cong nghiép, phu son
PU day s¢ go.

- Qui cach:

+ Chan ban: day > (0,07 x 0,07)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mat ban: day > 0,017m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ GA&c chan: day > (0,04 x 0,06)m.

Ta dung dung cu

- Kich thude: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat liéu: Khung do 1am béng g6 thao lao hogc nhom gb twong
dg:ong ~tr6 1én. Van trdm, ngdn t4, nap tﬁ‘, day tf~1, hau tu lam
bang g6 ghép Cong nghiép, phu son PU day s& go.
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- Qui cach: Tu 1am dang khung d, chia lam 2 khoang. Khoang
trén c¢6 01 xdn ding bd tri cac ranh dé chia 08 khay dé dung
cu, phan con lai chia thanh 02 ngan, kiéng trong luia day ngang
day > 4,5mm, chiéu cao tir day den noc khoang 1,2m. Khoang
dudi chia lam 2 canh ctra tram gd, chidu cao tir day dén noc
khoang 0,6m. Hong ti 1am bang tram gd lién tir day dén noc,
ctra ti lién két v6i d6 ta bang ban 18 14 loai day, c6 6 khoa va
tay ndm chic chan. Ta kém 08 khay nhya dung dé dung dung
cu.
+ Khung d6 mat tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ Xa nap day > (0,03 x 0,06)m.
+ Xa day day > (0,03 x 0,06)m.
+ P cira day > (0,020 x 0,05)m.
+ Céc d6 lién két day > (0,025 x 0,06)m.
+ B6 héu,vach, ngan day > (0,025 x 0,04)m.
+ Tram hong, tram ctra day > 0,010m.
+ Vén hiu, vén ddy, vén nép, vach ngédn, vdn ngan day >
0,010m.

10 Ta dung mo hinh

- Kich thuée: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhém g0 tuong
duong tr6 1én. Van tram, ngan tu, nap ta, day tu, hau tu lam
bang gb ghép Cong nghiép, phi son PU day sd gb.

- Qui cach: Tu lam dang khung db, chia 1am 2 khoang. Khoang
trén chia thanh 02 ngan, kiéng trong lua diy ngang day >
4,5mm, chiéu cao tir day dén noc khoang 1,2m. Khoang dudi
chia 1am 2 canh ctra tram go, chiéu cao tur day dén noc khoang
0,6m. Hong tu lam bang tram gd lién tir day dén noéc, cura tu lién
két véi d6 ti bang ban 1¢ 14 loai day, c6 6 khoa va tay nam chic
chan.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ P cira day > (0,020 x 0,05)m.

+ Céc d6 lién két day > (0,025 x 0,06)m.

+ B6 hau,véch, ngan day > (0,025 x 0,04)m.

+ Trdm hong, trdm ctra day > 0,010m.

+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.
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Ta dung kinh hién vi

- Kich thuée: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chét liéu: Khung d6 lam bang gb thao lao hodc nhém gb twong
dl‘rong tro 1én. Van trdm, ngan t4, nap tu, day tu, hau tu lam
bang g6 ghép Cong nghiép, phu son PU day s& go.

- Qui cach: Tu l1am dang khung d6, chia lam 2 khoang. Khoang
trén chia thanh 02 ngan, kleng trong lia ddy ngang day >
4,5mm, chiéu cao tir day den néc khoang 1,2m. Khoang dudi
chia 1am 2 canh ctra tram go, chleu cao tur day dén noc khoang
0,6m. Hong til 1am bang tram g lién tir ddy dén néc, cira ti lién
két v6i d6 ta bang ban 18 14 loai day, c6 6 khoa va tay ndm chic
chan. C6 hé théng dén sudi 220V — 5W.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ P cira day > (0,020 x 0,05)m.

+ Céc d6 lién két day > (0,025 x 0,06)m.

+ B6 héu,vach, ngan day > (0,025 x 0,04)m.

+ Tram hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

12

Ta phong B6 mon

- Kich thuée: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhém g0 tuong
duong tr6 1én. Van tram, ngan tu, nap ta, day tu, hau tu lam
bang gb ghép Cong nghiép, phi son PU day sd gb.

- Qui cach: Tu 1am dang khung d9, chia 1am 2 khoang. Khoang
trén chia thanh 02 xin dtng, giita ta b tri 02 ngan, 2 khoang
hong b tri cac ranh dé chua 16 khay dé dung cu, kiéng trong
lua day ngang day > 4,5mm, chiéu cao tir day dén noc khoang
1,2m. Khoang duéi chia lam 2 canh ctra tram gd, chiéu cao tir
day dén noc khoang 0,6m. Hong tii 1am bang tram gd lién tir
day dén noc, cira ti lién két voi d6 tu bang ban 18 1a loai day,
¢6 6 khod va tay ndm chéc chin. Ta kém 16 khay nhya dung dé
dung dung cu.

+ Khung d6 mit tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,06)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 cira day > (0,020 x 0,05)m.
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+ Cac d6 lién két day > (0,025 x 0,06)m.
+ B6 héau,vach, ngin day > (0,025 x 0,04)m.
+ Trdm hong, trdm ctra day > 0,010m.
+ Van hdu, van day, van ndp, vach ngin, van ngin day >
0,010m.
13 Ta thude y té
- Kich thude (CxNxS): (0,4 x 0,35 x 0,2) m.
- Khung nhém, tram kinh day > 5 mm.
K& treo phong chuan
14 bi
- Kich thuéce ké (NxSxC): (1x 0,25 x 0,8) m
- Toan bo lam bang gb ghép cong nghiép day >0,017m.
15 Bon rira d6i bang st
- Kich thuéc bon (RxDxC) > (0,42 x 0,52 x 0.75)m x 2 Céi.
- Dang lavabo bang sir, khung chan 1am bang Inox 304.
16 Bon rira don bang st
- Kich thudc bon (RxDxC) > (0,42 x 0,52 x 0.75)m.
- Dang lavabo bang si, khung chan 1am bang Inox 304.
Hé thong am thanh
17 (loat loa kéo di
dong)
Thong s6 k¥ thuat
1. Cau hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Téan s6 dap ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Nguon dién:

- Nguén AC 110-240V

- Nguén DC 12V / 12A (Pin)

- Thoi gian st dung (PIN): 7 — 10 gio

3. Vo loa:
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- Vo loa: MDF/Nhua cao cép chéng rung, chéng mdi mot, do
bén cao.
- Ludi bao vé loa: hop kim sit khong gi, son tinh dién cao cap.
4. Két ndi:
- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngé ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V
- Tuy chinh am luwong: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass
- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off
5. Cac thong s khac
- 6 khe thoat nhiét thoat am.
- Hai dén led bao mirc d9 sac full- low.
- Man hinh LCD 2" ¢6 bo Pin va ché do két ndi.
- Phu kién di kém: Micro UHF khong day, remote, day ngué)n,
huéng dan sir dung, pin.
Bién thé ngudn | Bo nguodn dugc dyng toan b trong thung KT: (400 x 400
19 X A A x650)mm, bang g6 van MDF mau trang day 6mm, phu son PU
phong B mon 1 mdt chéng mdi mot.
- Nguon dién ra 10 cap dién ap tir 0-24V AC DC 30A
- C6 3 cong tac to va hé thong 4 cong tic ngat lién dong c6 dén
bao hién thj AC/DC/220V
- C6 1 4p t6 mat bao vé & cudn thir cap
o3 | Kinh hién vi dung

cho gido vién

Kinh hién vi

- GOm 2 chtrc nang soi noi vat thé va soi phang té bao trén lam
Kinh

- Do phong dai: Tbi da 1000 lan hodc 1600 lan.

- Pau kinh: Pau kinh 1 mit xoay 360 do, goc nghiéng 30 do.

- Thi kinh: Gom 2 thi kinh WF10X/16mm va thi kinh
16X/13mm

- Vat kinh: Cum vat kinh xoay 360 d6 véi mam xoay chua 4
vat kinh tiéu sic: vat kinh 4X (0.1); vat kinh 10X (0.25); vat
kinh 40X (0.65); vat kinh 100X (1.25)(soi dau). Vat kinh 40X
va 100X véi thiét ké 10 xo bao vé tranh hién twong v& lame khi
nang ban kinh qué cao.
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- Ban kinh: Kich thudc 125x115mm day 17mm gom 2 16p,
pham vi dich chuyén 40mm x60mm. Dich chuyén theo hai
hudng X-Y. Trén ban kinh c6 in toa do gitip dinh vi toa do cia
mau vat trén tiéu ban hién vi.

- Kep tiéu ban bang nhom diic di chuyén theo truc X-Y c6 toa
do kém theo, vung diéu chinh ban di mau c6 d chinh xac
0,1mm.

- Hé théng dc diéu chinh tiéu cu: Gom 2 loai 6¢ chinh tho va
chinh tinh ddng truc. Chirc nang diéu chinh thé va diéu chinh
tinh v&i do chinh xac 0,1mm, ¢ chinh tiéu cu ¢6 in cac vach
chia véi d6 chia 0,002mm. Piéu chinh thd 36mm c6 hé théng
¢ chinh ngan ngira sy va cham gitra tiéu ban va vat kinh, tranh
hu hong ti€u ban va vat kinh.

24

Kinh hién vi dung
cho hoc sinh

Kinh hién vi

- Gom 2 chirc nang soi ndi vét thé va soi phang té bao trén lam
kinh

- P9 phong dai: Tbi da 1000 1an hodc 1600 lan.

- Pau kinh: Pau kinh 1 mét xoay 360 do, goc nghiéng 30 do.

- Thi kinh: Gom 2 thi kinh WF10X/16mm va thi kinh
16X/13mm

- Vit kinh: Cum vét kinh xoay 360 do v&1 mam xoay chira 4
vat kinh tiéu sdc: vat kinh 4X (0.1); vat kinh 10X (0.25); vat
kinh 40X (0.65); vat kinh 100X (1.25)(soi dau). Vat kinh 40X
va 100X voi thiét ké 16 xo bao vé tranh hién tugng v& lame khi
nang ban kinh qué cao.

- Ban kinh: Kich thudc 125x115mm day 17mm gom 2 16p,
pham vi dich chuyén 40mm x60mm. Dich chuyén theo hai
hudng X-Y. Trén ban kinh c6 in toa do giup dinh vi toa do cua
mau vat trén tiéu ban hién vi.

- Kep tiéu ban bang nhém duc di chuyén theo truc X-Y co toa
dd kém theo, vung diéu chinh ban di mau c6 d chinh xac
0,Imm.

- Hé théng dc diéu chinh tiéu cu: Gom 2 loai 6¢ chinh tho va
chinh tinh ddng tryc. Chirc ning diéu chinh thé va diéu chinh
tinh v&i do chinh xac 0,1mm, ¢ chinh tiéu cu ¢6 in cac vach
chia v61 d6 chia 0,002mm. Diéu chinh tho 36mm c6 hé théng
¢ chinh ngdn ngira su va cham gitra tiéu ban va vat kinh, tranh
hu hong ti€u ban va vat kinh.

25

Tiéu ban nhiém sic
thé 16p 12

Tiéu ban nhiém sac thé ngudi Lop 12
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Dung cu dung cho
26 | 16p 10: Sinh hoc té
bao
B6 thi nghi¢ém xac
26.1 dinh thanh phan héa | B thi nghiém gdm:
hoc cua té bao
- Coi, chay su; 6ng nghiém; Gia dé 6ng nghi¢m; Dén con; Coc
thuy tinh loai 250ml; Kep 6ng nghiém; Lo kém éng nho giot;
Lo c¢6 nat nham; Qua bop cao su; But viét kinh; (TBDC)
- Coc thity tinh 100 ml.
B0 thi nghiém lam
26.2 ticu bAan Ve qua trm}} Bo thi nghiém gom:
nguyén phan va
giam phan
- Kinh hién vi; B6 36 mo; Lam kinh (10 cai); Lamen; Kim miii
méc;Dao cét tiéu ban; Pén con; Dia d@)ng ho; Giéy tham; Gang
tay; (TBDC.)
- Méu vat gom: Ré hanh tim da duoc xu 1i dé 1am tiéu ban
nguyén phan (1 lo gdm 50 dau ré); Tinh hoan chau chau da
duge xir i dé 1am tiéu ban giam phan (1 lo gém 3 tinh hoan);
Hoa hanh di dugc xir 1i dé 1am tiéu ban giam phan (1 lo gém
10 hoa).
- Tiéu ban nguyén phan, giam phan dung trong hop nhya gom:
06 tiéu ban nguyén phan & ré hanh tim; 03 tiéu ban giam phan
& chau chiu; 03 tiéu ban giam phan & hoa hanh. (Tiéu ban
nguyén phan giam phan thay dugc cic giai doan cua nguyén
phan, gidm phan theo phuong phap €p - squash technique,
nhiém sic thé trong tiéu ban dugc nhuém mau héng dam véi
orcein acetic. Han sir dung 3 nam.
Séan xuat tai Viét Nam.
B6 thi nghiém thuc
hanh phuong phép
26.3 nghién ctru vi sinh | Bo thi nghiém gdm:

vat va san pham ng
dung

- Pia petri; Lam kinh; Lamen; Kim miii mac; Kinh hién vi; Giéy
tham; Pipet; Pén con; Binh tia nudc; (TBDC);

-Ta séy dung cu. Kich c0: 46x34x34cm; Nhiét do séy: 50 3o
C —250 do C; Nguon dién: AC 220V — 50Hz — 1000W; Hen
gi0: 0 — 60phut; Ché d6 say: 3 ché do: trén — dudi — toan phan;

- Céc thuy tinh 100 ml;

- Binh thiy tinh 2L ¢6 nap day (Loai thong dung);
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- Cdc thuy tinh 100 ml c¢6 nip ddy (Loai théng dung);
- Khay inox (200x270)mm (Loai thong dung);
- Bat inox miéng 300mm (Loai thong dung);
- Ong dong 500ml (Loai théng dung);
- Gidy do pH (Loai thong dung).
Dung cu dung cho
16p 11: Trao doi
27 oy L,
nuwoc va khoang ¢
thue vat
B9 thiét bj khdo sat
dinh tinh su trao do61 | L. ..z, 1.
27.1 nude & co thé thuc B9 thiét bi gom:
vat
- Ong nghiém; Gia dung 6ng nghiém; Pipet; Coc thuy tinh;
(TBDC)
- Gidy clorua coban (1 hop);
- Nt cao su (bo/ 8 ntit); Dao nhd.
Bo thiét bj quan sé}t
272 | luclap vatach chit | by i by gdm:
cac sac to trong la
cay
- Cdi, chay sir Coc dong; Pipet; Ong nghiém; Gia dé ong
nghiém; Kinh hién vi; Lamen; Lam kinh; Diia thuy tinh;
(TBDC).
- Phéu thuy tinh, dudng kinh miéng phéu tir 80 - 90 mm, cudng
phéu dai khoang 65 mm.
- Binh tam giéc, loai thuy tinh trung tinh, chiu nhiét, dung tich
100 ml, d6 chia nho nhéat 20ml, duong kinh miéng 20mm. Bam
bao d6 bén co hoc.
- Thuéc nhua;
- f)ng mao quan cham séc ky. Loai 1+2+3+4+5 pl, dai 125mm,
¢6 vach muec.
- Gidy sac ki ban mong. Kich ¢& ban ¢ san (200 x 200 mm;
100 x 200 mm va 50 x 200 mm;
- But chi 2B.
Bo thiét bi thi
27.3 | nghiém vé sy hinh | B thiét bi gom:

thanh tinh bot

+ Pén con; ()ng nghiém; Coc thuy tinh; Pia petri; Panh kep;
(TBDC)

+ Luéi inox (100x100) mm c6 han ép cac goc.
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+ Kiéng 3 chan: Chéat liéu Inox ®5mm, udn tron, duong kinh
100mm, c6 chan cao 105 mm, chan c6 nit nhua.
Bo thiét bi do
27.4 oxygen trong qué | Bo thiét bj gdbm:
trinh quang hop
- B6 thu nhan tin hiéu; Cdc thiy tinh, (TBDC);
- Cam bién oxygen hoa tan;
- Bén dién hoic dén pin (dé 1am ngudn sang ).
Bo thiét bi khao sat
27.5 | kha niang ho hap ¢ | Bo thiét bi gom:
thue vat
- Ong nghiém; Cdc thity tinh; (TBDC)
- Nt cao su khong khoan 16
- Nt cao su ¢6 khoan 2 16 vira khit vi Ong thiy tinh hinh chir
U;
- Phéu thity tinh than dai.
Bo thiét bi khao sat
27.6 cac chi s6 cua hé | May do huyét ap co c6 dng nghe
tudn hoan
+ Thiét ké kim loai dic biét chéng an mon, chéng va dap va an
toan khi vuot ap suit.
+ Vong dong hd dugc 1am bang nhya dic biét khong bé.
+ Opg nghe A603T ket hop vong bit khoa dan dang vong chir
D bang vai sgi cotton, dé lam sach.
+ Dai do: 20-300mmHg.
+ Phuong phap bom: bom va giai phong khong khi bang van
Xa.
+ Kich thudc vong bit: 500 x 145 mm.
+ Keém mot tii xach tay luu trir di dong.
Bo thiét bi tim hicu
27.7 cdu trac va hoat | Bo thiét bi g@)m:
dong cua tim
+ Bo d6 m6 (TBDC)

+ B0 may kich dién (May ghi hoat dong tim-co, kich thude:
14x13x13 cm) gom:

- May ghi hoat dong tim-co, c6 2 cong tac va nit diéu chinh
tang giam (Pi€u chinh tru quay va di€u chinh kich xung), nguén
vao: 6V-9V DC (c6 kem adopter);

- Cudn gidy ghi d0 thi;
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- H¢ théng dau ghi: gém but ghi do thi, kep tim, cac dbi trong,
chét cai bang nhom (dung dé két ndi v6i may ghi hoat dong
tim-co). Pam bao cung virng, ghi chinh xac khi str dung.
- Thanh kich xung, 1 dau thanh c6 day két ndi voi may ghi

hoat dong tim-co.

08 | Tivi 55 inch B9 xir Iy (SoC): BO xtr 1 Al 4K (Nha ihéu dé xuat cu thé ma
hiéu bo vi xur ly cua loai thiét bi du thdu)
BLU Type: Direct (Hoic loai/cong nghé dén nén cua thiét bi
du thau)
Kich thudc man hinh: 55 Inches
Do phan gidi: 4K
Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thau
Diéu khién thong minh: Co
Tim kiém giong néi: Co
Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh ciia loai thiét bi duw thau

29 | May vi tinh May tinh déng bo thuong hiéu.

Vi xir Iy Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc d cao hon, thé hé tir bang
hodc cao hon)

Bo Mach chi: > 02 x DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. Sé lugng, loai khe cam
mo rong va cong két ndi phi hop véi bo mach du thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phén giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11
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30 Thiét bi dung
chung
30.16 | May catnuédc 11an | -Téc do cat: 5 lit/giod
- Vat liéu bang thép khong gi
- Chét luong nudc dau ra: Do pH: 5.5-6.5
- C6 ché d6 tu ngit khi qua nhiét hodc mat ngudn nude vao
- May dugc thiét ké dé trén ban thi nghiém
- 01 can nhua tréng chira nude cét, thé tich 301
30.33 | Cam bién d6 pH Phui hop voi bo thu nhan s6 licu.
Cam bién do do pH duogc str dung dé x4c dinh d6 kiém hodc do
axit cia mau. Pién cuc va dau do cua cam bién mang lai két
qua chinh xac phuc vu cho céc bai thi nghiém trong cac bd moén
cong nghé, hoa hoc, sinh hoc. Pau do pH duoc tao thanh tir hai
dién cuc 1a dién cuc cam bién bﬁng thuy tinh va dién cuc tham
chiéu. Puoc dung dé do ndng do ion H+ cua dung dich va hién
thi gid tri pH.
Thong s6 ki thuat:
- Thang do: 0 ~ 14 pH
- Bg phan giai: 0.01 pH
- Nhiét do hoat dong: 5 - 60°C
Can két ndi cam bién véi b thu nhan s lidu, sau d6 c6 thé xem
két qua hién thi trén man hinh cta b thu nhan sb liéu hoac
thong qua phan mém su dung theo kém.
30.34 | Cam bién d6 am Phu hop v6i bo thu nhan sb liéu.
Cam bién d6 am duogc st dung dé phat hién do am tuong ddi
theo nguyén tic dién dung, dugc lam bang dién dung mang
polyme. Khi d¢ am thay ddi, dién trd cla tu dién 4m cling thay
d6i dan toi dién dung cua no thay dbi. Gia tr 6 am nhan duoc
tu nguyén tac nay. Do cho phép cua chat dién méi ty 18 thuan
v6i do hut am. Khi d6 4m ting dan dén dién dung ting va nguoc
lai.
Thoéng s6 ki thuat:
- Thang do: 0 ~ 100%
- D9 chinh x4c téi thiéu: £3%
Can két ndi cam bién voi bo thu nhan s lidu, sau d6 ¢6 thé xem
két qua do hién thi trén man hinh ctia bo thu nhan s6 liéu hoic
thong qua phan mém sir dung theo kém.
Bé thiét bi day hoc
30.35 | dién tir, m6 phéng

mon Sinh hoc




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

30.35.1

Bo thiét bi day hoc
dién to, md6 phong
mon Sinh hoc 16p 10

B thiét bi day hoc dién tir, m6 phong mon Sinh hoc dugce xay
dung theo Chuong trinh mén Sinh hoc (CTGDPT 2018), ¢6 hé
thong hoc liéu dién tir (md phong 3D; hinh anh, so do am
thanh, video, cac cau hoi, dé kiém tra,) di kém va duoc to chic,
quan 1y thanh hé thong thu vién dién tir, thuan loi cho tra ctru
va st dung. BS hoc liéu str dung duogc trén PC trong méi truong
khong két ndi internet. Phai dam bao tbi thiéu cac nhém chirc
nang:

- Nhom chirc niang hd tro giang day: soan gido an dién tu;
hudng dan chuan bi bai gidng dién tir; hoc li¢u dién tir (hinh
anh, so do, &m thanh, video); chinh stra. hoc li¢u (cat video);

- Nhom chire nang mé phong va tuong tac 3D: Diéu hudng
thay d6i truc tiép goc nhin theo ¥ mudn (xoay 360 do, phong
to, thu nho); quan sat va hién thi thong tin cu thé cua céac lop
khac nhau trong mot mé hinh, lya chon tach 16p mot phan noi
dung bat ky; tich hop mé hinh 3D vao bai giang. Pam bao t6i
thiéu cac mo hinh: Ciu trac té bao nhan thuc, cau tric té bao
nhén so, ciu tric virus HIV, viém gan B. Quad trinh trao ddi chét
& thuc vat, Hoat dong cta hé tim mach, Hoat dong hé bai tiét.
Mo hinh sinh truéng ciia hat phan, mo hinh phat trién cua tai
phoi, qua trinh tai ban DNA.

- Nhém chirc ning hd tro cong tac kiém tra danh gia: hudng
dan, chuan bi céc bai tap; dé kiém tra.

30.35.2

Bo thiét bi day hoc
dién tir, md phong
mon Sinh hoc 16p 11

B thiét bi day hoc dién tir, m6 phong mon Sinh hoc dugce xay
dung theo Chuong trinh mon Sinh hoc (CTGDPT 2018), c6 hé
thong hoc liéu dién tir (md phong 3D; hinh anh, so do am
thanh, video, cac cau hoi, dé kiém tra,) di kém va duoc t chic,
quan 1y thanh hé thong thu vién dién tir, thuan 1¢1i cho tra ctru
va st dung. BJ hoc liéu str dung dugc trén PC trong méi truong
khong két ndi internet. Phai dam bao tdi thiéu cdc nhoém chirc
nang:

- Nhom chire ning hd trg gidng day: soan gido 4n dién ti;
huong dan chuan bi bai giang dién tir; hoc li¢u dién tir (hinh
anh, so do, am thanh, video); chinh stra. hoc liéu (cat video);

- Nhém chirc ning mo phong va twong tic 3D: DPiéu hudng
thay ddi truc tiép goc nhin theo ¥ mudn (xoay 360 do, phong
to, thu nho); quan sat va hién thi thong tin cu thé cua cac 16p
khac nhau trong mot mo hinh, lya chon tach 16p mot phan noi
dung bat ky; tich hop m6 hinh 3D vao bai giang. Bam bao t6i
thiéu cac mé hinh: Ciu trac té€ bao nhén thyc, cdu tric t& bao
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nhéan so, cau trac virus HIV, viém gan B. Qua4 trinh trao doi chat
o thuc vat, Hoat dong cua hé tim mach, Hoat dong h¢ bai tiét.
Mb hinh sinh truéng cta hat phan, mé hinh phat trién cta tai
phoi, qua trinh tai ban DNA.

- Nhom chirc nang hd tro cong tac kiém tra danh gia: hudng
dan, chuan bi céc bai tap; dé kiém tra.

30.35.3

Bo thiét bi day hoc
dién tor, mé phdng
mon Sinh hoc 16p 12

Bo thiét bi day hoc dién tir, m6 phong mon Sinh hoc dugc xay
dung theo Chuong trinh moén Sinh hoc (CTGDPT 2018), c¢6 hé
théng hoc liéu dién tr (m6 phong 3D; hinh anh, so dd, am
thanh, video, cac cau hoi, dé kiém tra,) di kém va duoc t chic,
quan 1y thanh hé théng thu vién dién tir, thuan loi cho tra ctru
va st dung. B hoc liéu st dung duogc trén PC trong moi truong
khong két ndi internet. Phai dam bao tdi thiéu cac nhom chirc
nang:

- Nhém chire ning hod tro gidng day: soan gido an dién tir;
hudng dan chuan bi bai giang dién tr; hoc liéu dién tr (hinh
anh, so do, am thanh, video); chinh stra. hoc liéu (cat video);

- Nhém chirc ning mé phong va tuong tic 3D: Piéu hudng
thay ddi truc tiép goc nhin theo ¥ mudn (xoay 360 do, phong
to, thu nho); quan sat va hién thi thong tin cu thé cua céac 16p
khac nhau trong mot mo hinh, lya chon tach 16p mot phan noi
dung bat ky; tich hop mo hinh 3D vao bai giang. Bam bao t6i
thiéu cac mo hinh: Céu trac té bao nhan thuc, ciu trac té bao
nhan so, cau trac virus HIV, viém gan B. Qua trinh trao d6i chat
¢ thuc vat, Hoat dong ctuia hé tim mach, Hoat dong hé bai tiét.
Mo hinh sinh truéng ctia hat phan, mé hinh phat trién cua tai
phoi, qua trinh tdi ban DNA.

- Nhém chirc ning hd tro cong tac kiém tra danh gia: hudng
dan, chuan bi céc bai tap; dé kiém tra.

30.36

B0 thu nhan so6 liéu

Puoc thiét ké v6i man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lwong
1800mAh cho thdi gian chd dén 6 thang va c6 thé sac lai thong
qua cong USB tich hop.

- Thiét ké dang tron gan dugc 7 cam bién cung lic thong qua
céng két ndi lightning. Man hinh mau ty dong hién thj tén, loai
cam bién, ddng thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tdc ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
dd sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir liéu.
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- Hai ché d6 hoat dong 1a thu thap doc 1ap hoidc két ndi v6i thiét
bi ngoai vi. Khi duoc két ndi vai thiét bi ngoai vi, hd tro cac
hé diéu hanh: Windows, Android, Mac OS va i0S. Hd trg ca
két ndi co day va khong déay. Trang bi cong nghé két ndi khong
day Bluetooth c6 thé phu song toan b9 trong phong hoc.

- Phan mém st dung co giao dién tiéng Viét/tiéng Anh duoc
ding dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dir liéu thu duoc. Thiét bi c6 thé 1dy mau véi tc d6 cao 1én téi
20ms va thoi gian kéo dai thi nghiém tdi da 12 gio.

- Kich thuéce: @170*45mm

- Chat liéu: nhya nguyén sinh, sing mau.

Phu ki¢n: bt cam }’Ing,‘ngué‘n sac, diy USB, sach huéng dan
su dung, dia cai phan mém, dau thu phat bluetooth va tai dyng.

31

Dung cu dung cho
I6p 12: Sinh thai
hoc

31.1

Bo thiét bi khao sat
dac trung co ban cua
quan thé, quan xa

B thiét bi gom:

- Ong nhom: Opg nhom hai mat 16x32 nho, v6i tiéu cy 135mm,
dd phong dai t6i da 1én dén 16 lan, duong kinh 32mm.

- Thudc do: Thude mét, thudc cudn hodc may do khoang cach
laser

- Day du: Day du loai c6 duong kinh nho;

- Khung hinh vuéng (budng dém): Trong khung chia 6 ban cd
2cmx2cm bang day thép.

31.2

Bo thiét bi do chi
titu moi truong
trong h¢ sinh thai

B9 thiét bi gom:

- B6 thu nhan tin hiéu; Cam bién do pH; (TBDC).

+ Cam bién carbon dioxide

Dung dé do nong do khi CO2 (Cacbon di6xit) trong khong khi.
Str dung loai cam bién hong ngoai. Puoc img dung dé danh gia
dinh lugng 6 nhiem khong khi trong phong, ngoai moi truong.

Thong s6 ki thuat:

- Thang do: 0 ~ 50000ppm

- B0 chinh xac: £10%;

- b6 phan gidi: 1ppm

Can két noi cam bién véi bd thu nhén s6 liéu, sau d6 ¢6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan s6 liéu hoac
thong qua phan mém st dung theo kém.

+ Nhiét ké do chat 1ong;
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+ Nhiét am ké.
DANH MUC
Vv THIET BI 02
PHONG NGOAI
NGU
1 Ti vi tuong tac Kich thudc: 75"

Pén nén: Direct LED (Gam mau rong, Anh sang xanh thap,
Khong nhap nhay)

Bé mit kinh: Kinh cuong luc 7H, chéng choi, chéng van tay,
chong vi khuan

Cong ngh¢: Zero Bonding

Ti 1€ man hinh: 16:9

Do phan gidi: 4K UHD 3840 x 2160

Mau sic hién thi: 1,07 ty mau

D¢ tuong phan: 1200:1

Do tuong phan dong: 5000:1

Do sang: 450 cd/m

Vung hién thi (mm/inch): 1650 x 928 / 64.96 x 96.54

Goc nhin: 178° (H) / 178° (V)

"Thoi gian phan hoi: 8ms "

Tudi tho man hinh: 50000 gio

Camera tich hop (MP): 48

Truong nhin (d9): 120

Microphones: 8

Churc nang Camera Al: Theo d6i nguoi noi, Nhan dang ctr chi,
Vi tri ngu6én am thanh, Loi nhac OSD, Giam tiéng 6n

Khoang cach thu am (mét): 10

Chip Face: Tang am thanh truong xa, khir tiéng vang

Toc dd khung hinh: 30 khung hinh/giay/MJPG, H.264/H.265
3840 x 2160, 2560 x1440, 1920 x1080, 1280 x 720

Téc d6 1am méi (Hz): 60

Am thanh (W): Loa mit trudc 16W x 2; Loa siéu tram mit sau
20W

Chat liéu khung: Nhém

Cong két noi:

Cong két ndi vao mit truée: 1x USB-C (Display Port IN,
USB3.0, USB2.0, PD 15W), 3x USB-A 3.0, 1x HDMI 2.0
(IN1), 1x NFC

Cong két ndi ra mit trude: 1x Touch USB-B 3.0
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Cong két ndi vao mit trai: 3x HDMI (IN2, IN3, IN4), 1x
Display Port, 1x USB-C (Display Port IN, USB3.0, USB2.0,
PD 65W), 1x Public USB-A 3.0, 1x Public USB-A 2.0, 1x
Micro-SD card

Cong két ndi ra mit trai: 1x Touch USB-B 3.0

Cong két ndi vao mit dudi: 1x MIC, 1x RS232, 1x Android
USB-A 3.0

Cong két ndi ra mat dudi: 1x Line, 1x SPDIF, 1x HDMI, 1x
USB-C (Display Port OUT, USB 3.0, PD 5W)

Cong két ndi mang mit dudi: 2x RJ-45 (LAN 1, LAN2)

Nguon dién:

Ngudn cip: 100 - 240V AC 60/50HZ

Cong suat hoat dong: <300W

Cong suat nghi: <0.5W

Cong suat nghi mang: <3W

Thong s6 cam tng:

Cong nghé cam tng: Hong ngoai

S6 diém cham: ti da 40 diém cham

Thoi gian phan hoi dién hinh (ms): 5

Do chinh xac (mm): +/- 1

Kich thudc cam tmg don diém nho nhat (mm): 1

Kich thudc cam tng da diém nho nhat (mm): 2

Thong s6 hé diéu hanh:

Hé diéu hanh: Android 13

Hé thong trén chip (SoC): Rockchip RK3588

B6 xur Iy trung tdm (CPU): 4x ARM Cortex-A76 2.4GHz + 4x
ARM Cortex-A55 1.8 GHz

Bo xir Iy hinh anh (GPU): ARM Mali-G610 MC4

B xtr Iy Neural (NPU): 6 TOPS

RAM: 8GB DDR4

ROM: 128GB EMMC

Két ndi khong day: Wi-Fi 6 2.4GHz/5GHz (802.11 a,b,g,n, ac,
ax), Bluetooth 5.0

Hé diéu hanh hd tro: Windows, Linux, Chromium OS, Mac OS,
Chrome OS, Android

Thong s6 khéc:

Bdo mat: Khe bao mat Kensington™, Khoa va hen gio bﬁng
ma PIN, NFC

Méi truong: Ching nhén: Anh sang xanh thap, Ching nhan:
Khong nhap nhay
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Phy kién: x1 Diéu khién tir xa, x2 But cam ung, x1 Thé quan
trt NFC Comm, x5 Thé nguoi dung NFC, x1 Cap USB-B cam
mg 3m, x1 VESA Gi4 treo tuong, x1 Cap ngudn 3m (US), x1
Cap ngudn 3m (EU), x1 Cap HDMI 3m, x1 Huéng dan sir dung

Tinh nang céng nghé:

Tich hop lién mach vé6i hé sinh thai Google, san pham mang
dén trai nghiém tuong tac truc quan, hiéu suat cao v6i quyén
truy cap vao Google Mobile Services (GMS) va cac ung dung
thiét yéu nhu Google, Cira hang Play

Tich hop NFC k¥ thuat s6 mdi cung cap quyén truy cip nhanh
cho nguoi dung tai khodn ca nhan. Truy cép dugc bdo mat,
duogc xac thyc dé ngan chan truy cap trai phép.

Cam bjén thong minh: Cam bi7én chat lwong khong khi tich hop
Hub dé¢ theo doi nhiét d§, d6 am, CO2 va PM2.5

Céc bién phap bao vé suc khde: bao gdom chong vi khuan, chong
van tay, chong choi va anh sang xanh thap dugc chung nhan
nham uu tién strc khde clia nguoi dung.

Tinh ning bang tring:

Hinh khoi 2D/3D: Tong 20 hinh khoi (10 hinh 2D/ 10 hinh 3D),
c6 theé thay d6i d6 day (1-25) va doi mau sac cho hinh khoi

Form: Tu dong dan dong, t6i da 10 hang, 10 cot

Note: C6 2 thé loai note (note ¢ trang hién tai, note ¢ toan trang)

Cong cu hoc tap: Thudc (thudce thing, eke, thudc do do), compa

Web: C6 thé truy cap website nhanh chong, bén canh d6 co thé
kéo truc ti€p hinh anh tir website vao bang trang.

Mo va luu: Cho phép mé t€p va luu tép vao by nhé ciia man
hinh, bd nhé ngoai hodc cloud drive

Share by QR: Gitip chia s¢ hinh anh bang trang hién tai qua ma
QR

Background: Gilip thay d6i giao dién bang trang (co 22
teamplate mau, mau, hodc tu custome

Tinh ning chia sé ndi dung: Cho phép hién thi, twong tic qua
lai gitra man hinh v&i cac thiét bi da két nbi. Phan mém twong
thich trén nhiéu thiét bi khac nhau (Windows 7/8/10/11; Mac,
Iphone; Ipad; Chrome; Android; Ubuntu; ...)

Tinh nang quan ly thu muc: Cho phép quan ly cac t&p tin, tich
hop dich vu luu tritr ddm may (cloud drive — google drive, one
drive) rat than thién

Tinh ning ghi chi: Cho phép ghi chu tryc tiép 1én man hinh

OPS Mady tinh mini tich hgp man hinh.

CPU: Genl12th, Core i5, RAM: 8GB, SSD: 256GB

Hinh anh dau ra: 1 x HDMI: 4K/60Hz ; 1 x DP: 4K/60Hz
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Két ndi mang: LAN: 1 x 10/100/1000Mbps, WIFI: 1 x M.2
2230 Slot, Support WiFi & Bluetooth, Optional for WIFI6

Am thanh: HD Audio Support

Cong két ndi ra/vao: 5 USB-A 3.0, 1 USB-A 2.0, 1 x Type-C,
1 x HDMI, 1 x DP, 1 x Line-out, 1 x Mic in, 1 x Gigabit Lan
(RJ45), 1 x Power On/Off

Phan mém hd trg hoc ngoai ngit twong tac

Phan mém duogc phat trién bang cong nghé React va React-
Scripts, giao dién thiét ké boi cong nghé Material UI Core hién
dai, cung voi SSR cai thién hiéu suét, ning cao chét luong. C6
thé st dung trén may tinh ban, laptop, dién thoai, may tinh
bang, man hinh tuong tac. Pic biét co thé sir dung trén tat ca
hé diéu hanh Window, Linux, MacOs.

Phan mém c6 thé hd tro da ngdn ngir, két hop véi Redux gitp
truy cap dir liéu mgt cach nhanh chong.

Phan mém cé tri tué nhéan tao giup cho gido vién c6 thé tim
kiém thong tin hodc nghién ctru trong gidng day.

Phan mém c6 video hudng dan sur dung.

Co hé théng tu dong hoa cai dit, chi can nhép chudt duy nhat 1
lan d¢ cai dat.

Phan mém gom cac chirc nang chinh:

- Tir dién tich hgp gom 7 bo tir dién chuyén sau:

+ Tir dién Anh — Viét: Hon 300.000 tir vyng thudc nhicu Iinh
vuce, kém theo 140.000 phat am giong ban nglr va gan 5.000
hinh minh hoa.

+ Tu dién Anh — Anh: Hon 200.000 muc tir tra ciru.

+ Tur dién Viét — Anh: 160.000 muyc tir, dugc xay dung bang
cach tra ngugc tur tir dién Anh — Viét.

+ tir dién Cach dung tir: giai thich Cach st dung mot so tir dic
biét trong tiéng Anh.

+Tu dién Dong nghia — Phan nghia: 15.000 muc tir, hoat dong
dong bo véi tir dien Anh — Viét.

+ Tir dién Tiép dau ngir: 242 tiép dau ngir.

+ Tur dién Tiép vi ngit: 119 tiép vi ngit.

- Hoc ttr vung — Phat trién von tir toan dién:

+ Learning by Pictures: hoc tir vung thong qua hinh anh sinh
dong.

+ Learning by Subjects: Hoc theo 14 chi dé 16n, mdi chi dé
gom nhiéu nhém tir cu the.

+ Learning by Examples: hoc tir vung qua céc vi du thuc té.

+ 3000 Keywords: Danh sach 3.000 tir khoa quan trong can
nam vung.
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+ Your Vocabulary: tu tao danh Sach tir vung ca nhan dé 6n tap
hang ngay.

- Ngit phap — Hé thong bai hoc tir co ban dén nang cao:

+ Grammar for Beginners: Céc bai hoc ngan gon, dé hi€u cho
nguoi madi bat dau.

+ Grammar for Advancers: Gom 136 unit, mdi unit trinh bay
chi ti€t vé mot chu di€ém nglr phap cu thé.

- Luyén nghe — Néng cao k¥ nang nghe hiéu:

+ Streamline, New Interchange, Here and There: Cac bai hoc
duogc bién soan lai vdi giao dién rd rang, dé sir dung.

+ cung cap Audio Scripts va bai tap tuong tac di kém dé kiém
tra kha nang nghe hiéu.

- Luyén n6i — Cai thién phat am va giao tiép:

+ 46 bai hoc luyén phat am, giup ngudi hoc phat am diang va rd
rang.

+ Hon 300 bai dam thoai can ban, cho phép nguoi hoc luyén
tap giao tiép bang cach chon vai va thyc hanh véi may.

- Luyén doc Mo réng kién thirc va tir vung:

+ Phan mém cung cap kho sach phong phu, g6m nhiéu tic pham
hay, dé doc va hap din. Mot sb sach co dinh dang Audio Book,
gitip ngudi hoc luyén k¥ ning nghe va doc dong thoi.

- Luyén viét — Phat trién k¥ nang viét tiéng Anh:

+ English Study PROMAX cung cap hon 1.000 bai luan mau
v6i nhiéu cha dé khac nhau, duoc chia theo cac muc trinh d9o.
Nguoi hoc ¢6 thé tham khao va luyén tap viét theo cac mau nay
dé nang cao k¥ niang viét.

- Giai tri — Hoc ma choi, choi ma hoc:

+ Crossword Puzzle: trd choi 6 chir gitip cing ¢o tr vung.

+ céc tro choi thong minh va tri tué khac gitip ghi nhé tr méi
de dang hon.

- Bai tap va kiém tra — Panh gia tién d6 hoc tap:

+ Trac nghi€m, dién tur, sdp x&p cau, viet lai cau,...

+ cac bai kiém tra trinh do dé danh gia kha ning ctia nguoi hoc.

May vi tinh

May tinh dong bo thwong hiéu.

Vi xu ly Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hodc bd vi xtr 1y c6 toc do cao hon, thé hé¢ tir bang
hodc cao hon)
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Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PClI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
mach chti ¢6 phién ban chip cao hon. S6 luong, loai khe cim
mo rong va cong két ndi phu hop véi bo mach duy thau)

B6 nhd DDR4 8GB bus 2666

O cimg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phan giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Bing phan tir da
nang

- Kich thudc mat bang: (Cao 1.2 x Rong 1.8) m

- Loai bang: Bang di dong st dung 2 mat, 1 mat 1am bang
Formica trang ké 6 li mo dung dé viét but 16ng, 1 mat lam bang
tole day 0,4mm dan Decal chéng 16a mau xanh réu ding dé
viét phan. C6 khai himg phén va dé but.

- Mit bang viét tot khong dé lai vét sau khi x6a va vién khung
nhom c6 bo canh chuyén dung.

- C6 tur tinh manh, str dung dugc nam cham.

- Chan bang l1am bang thép hop ma kém > (40x40)mm (hogc
tron hodc chir nhét c6 kich thude twong duong). Co thé diéu
chinh dugc dd cao, thap, ¢ 4 banh xe dé di chuyen (Banh xe
c6 khoa chong dich chuyén).

Phan mém hé dieu
hanh ban quyén

Phan mém bai giang tuong tac, ha tang CNTT va khong gian
Ivu trir dir liéu

- C6 chiig nhan dang ky quyén tac gia
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- Hé thong quan tri hoc tap tich hop cong cu soan giang twong
tac, dugc xay dung dua trén mo hinh cua phuong phéap day hoc
tién tién da dugc Umg dung rong réi tai nhiéu nudc ¢ nén giao
duc phat trién, phwong phap nay 14y nguoi hoc 1am trung tim
v6i 6 cap do hoc tap: nhd; hiéu; van dung, phén tich, danh gid,
sang tao. H¢ thong duoc thiét ké chuyén biét véi 3 phan. tur
nghién ciru, thdo luan, kiém tra danh gia

- 1 tai khoan co gia tri ban quyén trong 1 nim

- Tinh ning noi bat

+ Quan ly chuong trinh giang day, xay dung kho dir liéu dung
chung, hé thong cac bai tap tuong tdc, bai kiém tra danh gia, ..

+ Gilp giang vién tao cac khoa hoc, bai giang twong tic ngay
tai nha

+ Heé thong s&é mo rong khong ngimg theo thoi gian, tai nguyén
s& ngay cang phong pht da dang dap uing duoc bat clr yéu cau
clia cac gido vién vé nén tang soan gido an hay tai nguyén noi
dung tit ca cac mon hoc khac nhau

+ Chure nang danh riéng cho gido vién: 4 Module chirc nang
chinh bao gdém:

a. Tao khoa hoc méi

b. Quan 1y diém

¢. Quan 1y hoc sinh

d. Quan 1y danh sach khoa hoc

- Khoa hoc cua 16p

- Khoéa hoc cua truong

- Khéa hoc dugc chia s& ctia cong dong gido vién

+ Gido vién co thé dang ky tai khoan va ding nhép theo ma
dinh danh cta S¢ gido duc. Ma dinh danh dugc cap méi duy
nhat 1 lan va dugc sir dung xuyén suot trong qua trinh gidng
day

+ Giao vién cip nhat thong tin tai khoan: mén day, so dién
thoai, thong tin ca nhan, ...

+ Gi4o vién nhap muc Tao bai giang twong tac >>> chon 16p
>>> chon mon >>> chon chuong >>> chon chuyén dé (tat ca
thong tin 16p; mon; chuong; chuyén dé theo yéu cau

+ Gido vién chon upload file video hoidc dan link video c6 san
trén youtube >>> luu sau d6 Gido vién tao bai tp tuong tac
trén video vira upload v6i nhiéu mé hinh cau héi va cai dit cac
ché d6 ph hop nhu: sau khi hoc sinh xem hét video thudc phan
1 >>> hoc sinh phai tra 101 dang tir 50% trd 1én nhém cac cau
hoi méi dugce hoc tiép phﬁn 2, nguoc lai hoc sinh phai hoc lai
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phan 1 va tiép tuc lam bai tdp cho dén khi tra 161 du s6 diem
quy dinh t61 thiéu dé vuot qua.”

- Cac dinh dang bai tip co ban gido vién co thé xay dung:

+ Hé thong x4y dung v6i cong nghé hién dai, gitip giang vién
tao dugc 52 Cong cu bai tip twong tic khac nhau, dap tng hau
hét cac mo hinh giang day va luyén tap, phu hop voi cac khoi
16p va moi d¢ tudi.

+ Cong cu bai tap thong dung: Video tuong tac; Slide twong
tac: Trac nghiém mot dép an; Tric nghiém nhiéu dap an; Pién
vao chd tréng; Kéo va tha tir; Chon tir phtt hop; Bai tap tu luan;
Cau hoi ding sai; Bai tp tinh nhanh; Game ndi cac chir cai;
Game 6 chit ky diéu; Game tri nhé; Game ndi hinh dnh; Game
kéo tha ndi dung; Tao bai kiém tra danh gia

+ Cong cu bai tip nang cao: Nhitng diém truy cép hinh anh;
Accordion; Thé hdi thoai; Cong cu tai li¢u; Cau dé (Bo cau
h01) Thanh trugt hinh anh; B nhing khung n6i tuyén; Audio;
Méc thoi gian; Noi bo tir; Tim nhleu diém phat song; Noi cac
tir; Tim diém phat song; Sap xép theo trinh tir hinh anh; Vi tri
két hop hinh 4nh; May ghi &m; Agamoto (tron hinh dnh); Chinh
ta; Poan cau tra 15i; Anh ghép; kich ban phan nhanh; Cau d6
vé tinh cach; Bang cau hoi; Chuyén tham quan do; Biéu do;
KewAr code; Lich ra doi (beta); Sap xép cac doan vin (span
class = notranslate); Lua chon hinh anh; Cornells Notes; AR
Scavenger; Structure Strip; Twitter User Feed; Tric nghiém
chon cau tra 10i ding nhat; Nhiing thé ghi chd; Tao danh sach
bai tp v6i nhiéu dang tuong tac

Thiét bi day ngoai
nglt danh cho giao
vién

May tinh bang

- Kich ¢& man hinh: >101-Inch

- Man hinh cam tng dién dung 10 diém cham

- P phan giai: 1280*800 IPS

- CPU: MTK6762 64bit Octa Core 2.0G

- GPU: IMG Powervr GE8320 650MHz

- RAM: >4GB

- ROM: 64GB

- Hé diéu hanh hé thong: Android 11

- Wifi: 802.11a/b/g/n/ac WLAN(2.4G/5G)
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- Bluetooth 5.0

- Network:

+ GSM B5/B8/B3/B2

+ WCDMA B1/B2/B5/B8

+ 4G B1/B2/B3/B5/B8/B38/B39/B40/B41

- H6 tro GPS

- Cong két ndi: USB type C x 1, Micro SIM x 2

- Cam bién:  G-sensor,Light/Proximity  sensor,Hall
Magnetic,Gyroscope

- Camera: Truéc > SMP, sau > 13MP

- Nguon sac: 5V 2A

Tai nghe chuyén dung cho gido vién

- Thiét ké:qKét ndi Bluetooth 5.0 hodc Jack 3.5mm Mic va tai
nghe co thé thao roi

- D6 nhay tai nghe: >110dB+3dB

- Pinh huéng: 01 chiéu

Phan mém hé thong cho gido vién: cung cap quyeén dieu
khién 16p hoc cho gido vién.

Tich hop bo diéu khién lua chon nhanh céc phim chirc nang cho
giao vién: gido vién thuan tién lya chon chuc nang nhanh ma
khong can phai thao tac trén phan mém

- Truyén hinh anh man hinh (Screen Broadcast)

- Phét sobng am thanh (Voice Broadcast)

- Hoc vién minh hoa (Student Demonstration)

- Net Movie

- Phan phdi tai liéu (Distribution)

- Xem va diéu khién man hinh hoc vién (Monitor & Control)

- Ghi &m man hinh (Screen Record)

Kha ning mé rong 1én dén 255 hoc vién, v6i 8 nhom hoc vién
trong cung mot 16p

Tich hop hé thong quan 1y va phuc hoi dit lidu: gido vién c6 the
bdo tri, phuc hoi, quan 1y dir li€u, ddm bao hé thong hoat dong
binh thuong.

* TINH NANG CHINH:

Truyén hinh dnh man hinh: Gido vién c6 thé truyén toan bo hinh
anh man hinh am thanh t¢1 mdy tinh hoc vién:

- Truyén man hinh cua giao vién dén mdt hodc nhi€u hoc vién.

- Ho trg thanh cong cu phat séng man hinh va gido vién co thé
phat giong ndi cuia phia gido vién va ghi lai qua trinh phat man
hinh.
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- Gi&o vién c6 thé sir dung “But man hinh” dé ghi lai phan quan
trong trén man hinh

- Ho trg chuyén doi giita cira s va toan man hinh ctia phia hoc
vién.

- Ho trg diéu chinh cac thudc tinh cia man hinh

- Hb trg ghi Am qua trinh vé&i giong ndi ctia micro cua phia gido
Vvién

Hoc vién minh hoa:

- Giao vién co6 thé chon mot hoc vién dé trinh dién man hinh
cua minh cho cac hoc vién da chon.

- Gido vién c6 thé gtri giong ndi cho hoc vién trong khi hoc vién
trinh dién.

- HO trg chuyén doi gitra ctra s6 va toan man hinh cia hoc vién
dang trinh dién

- Giao vién c6 thé theo doi, chia sé hodc kiém soat cac hoat
dong ctia hoc vién dang trinh dién

- Gido vién co thé thay doi ché do xem va chat luong hién thi
cua hoc vién dang trinh dién.

- Gido vién c6 thé m¢ tng dung cua hoc vién tir xa, st dung
“But man hinh” va khéi chay man hinh ghi lai.

- Gi4o vién c6 thé chay tat ca dinh dang hinh anh hogc 4m thanh
td1 may hoc vién bang cach chia n6 thanh mot vai doan va phat
td1 may hoc vién.

- Gido vién co6 thé str dung dé ghi am va video va sau do phat
lai cho hoc vién. Hoc vién c6 thé doc sau doé ghi am lai va so
sanh v&i ban goc.

Cong cu giam sat va diéu khién:

- Di€u khién tir xa mdt hoac nhiéu hoc vién.

- Ho tro chuyén doi giita ctra s va toan man hinh khi theo ddi
mot hoc vién.

- HO tr¢ chuyén doi tu dong gitta cac hoc vién va gido vién co
thé chon man hinh truéc hoac man hinh tiép theo cua nhiing
hoc vién

- Gido vién co thé theo doi, chia sé hoac kiém soat cac hoat
dong cuia hoc vién khi giam sat

- Gi4o vién co thé thay d6i ché do xem va chat luong hién thi
cua hoc vién khi theo doi.

- Gido vién c6 thé mo tng dung cua hoc vién tr xa, st dung
“But man hinh” va khéi chay man hinh ghi lai khi gidm sat.

- Gi4o vién c6 thé nhan giong noi tir hoc vién dugc giam sat va
gui giong n6i dén nguoi dugce gidm sat.

- B0 tri, sap x€p cho ngdi hoc vién
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Tao nhém va trd chuyén nhom:

- (Giado vién co6 thé chia hoc vién thanh cac nhom khac nhau va
khoi dong tro chuyén nhom.

- Gido vién c6 thé chon nhom dé tham gia tro chuyén

- Ho tro cac loai phuong thire giao tiép, bao gom tin nhan, biéu
tugng cam x1c, hinh anh va viét tay

- Gido vién cd thé cho phép hodc tir choi hoc vién gui tin nhan

- Ho trg xem thanh vién trd chuyén, hoc vién cé thé biét thanh
vién trong cung nhom.

- HO trg cheé do xem t&p dugc chia sé, gido vién ¢ the chia sé
tép voi hoc vién va cac hoc vién trong cung mdt nhém co6 thé
tai xuong tép

- HO trg xem lich sir tro chuyén, gido vién va hoc vién c6 thé
kiém tra lich st tro chuyén

Trd chuyén chu dé:

- Giao vién tao mot sO0 chu dé khac nhau cho hoc vién va hoc
vién chon chu d€ ma hg quan tdm dé tham gia.

- Ho tro cac loai phuong thirc giao tiép, bao gém tin nhén, biéu
tugng cam x1c, hinh anh va viét tay.

- Hoc vién cung chu dé c6 the tro chuyén bang giong noi

- H6 tro xem thanh vién trd chuyén, hoc vién c6 thé biét thanh
vién trong cung chu dé.

- HO tr¢g xem t¢p duoc chia sé, gido vién co thé chia sé tép voi
hoc vién va céac hoc vién trong cuing mot chu dé c6 the tai xudng
tép

- HO trg xem lich str, gido vién va hoc vién c6 thé kiém tra lich
su tro chuyén.

Day nhom:

- Gido vién co thé chia hoc vién thanh cac nhom va phat dong
day hoc theo nhom

- Gi4o vién c6 thé khoi dong cac hoat dong khac nhau trong cac
nhém khac nhau

- H6 trg hai phuong phap day hoc theo nhom: day hoc theo
nhom va day theo nhom

- Man hinh hoc vién hién thi thong tin cua cac hoc vién cung
nhém

- Man hinh gi4o vién hién thi danh sach nhém va gido vién c6
thé thay d6i nhém.

- Gido vién c6 thé chon mot nhoém truong cho mdi nhom dé
gitp ho hoan thanh nhiém vu gidng day.

- Gido vién cd the thiet 1ap cac churc ndng cua nhém trudng.

Phan phoi tai lidu:
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- Phat tép phuong tién cho mét hoac nhiéu hoc vién

- Ho tro tat ca cac loai dinh dang tép phuong tién thong thudng

- HO trg chuyén doi gitta cura s0 va toan man hinh

- Gido vién co thé phat, tam dimg va ding tép phat, dong thoi
chon t€p phuong tién trudc do va ti€p theo

- H tro diéu chinh 4m lugng

- Hién thj danh sach choi, giao vién co thé thém hodc xba tap
tin media.

- Hd tro bon ché do phat lai khac nhau: binh thuong, phat ngﬁu
nhién, 13p lai mot va lap lai tat ca

- H6 trg dinh dang 720P va 1080P

Camera may anh:

- Gido vién c6 th¢ md camera d€ phat hinh anh cta gido vién
cho mot hodc nhiéu hoc vién

- HO trg chuyén doi gitra cura s6 va toan man hinh

Chia s& bang viét thong minh:

- Gi40 vién c6 thé truyén hinh v& 1én bang cho hoc vién.

- Gido vién c6 thé moi hoc vién ve trén bang

- Hinh anh bang tring tuong tic c6 thé duoc luu dudi dang
JWB. dinh dang

Cai dat ché d6 xem:

- Ché d6 xem chinh sach hd trg, gido vién c6 thé thiét 1ap cac
chinh sach ctua web, ung dung, dia USB, CD va mdy in

- Gido vién co thé dit chinh sach khac nhau cho cac hoc vién
khéc nhau

- Ho tro ba chinh sach web khac nhau ctia web va ting dung; tat
ca m¢, danh sach trang va danh séch den.

- Ho tro bon chinh sach tng dung khac nhau cua dia USB va
CD: m¢, chi doc, khong thyc thi va chan tat ca.

- HO trg hai chinh sach may in khac nhau: mé va chan. < Gido
vién c6 thé ki€m tra chinh sach hién tai ctia hoc vién.

Lénh tur xa:

- Gido vién khong chi c¢6 thé md cac ing dung cuc bg ma con
ma cac ing dung cua phia hoc vién tir xa

- Gido vién c6 thé mo trang web cia hoc vién tir xa

- Gido vién c6 thé kho1 dong may tinh cua hoc vién tir xa

- Gi4o vién c¢0 thé tat hoac khoi1 dong lai may tinh cua hoc vién
tr xa

- Gi4o vién co thé dong tng dung dang chay trén PC cta hoc
vién tr xa.

- Gido vién c6 thé lién ket tryc ti€p dén cai dat tur xa
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- H6 tro thém tmg dung dang chay ctia hoc vién vao danh sach
Iénh tir xa.

- Giao vién c6 thé dat Hién thi, May chu proxy, Chu de, Man
hinh nén, So d6 nguon, Trinh bdo v&€ man hinh cua hoc vién

- Gido vién c6 the khoa qua trinh cua hoc vién

- Giao vién c6 thé khoa man hinh ctia hoc vién sau khi két noi
mang bi ngat

Tao dé va kiém tra:

- Gido vién c6 thé sir dung chirc ning Tao dé thi. N6 bao gom
mot vai loai cau hoi kiém tra nhu: mot ciu tra 101, nhiéu ciu tra
161, cau lwa chon v.v... Gido vién c6 thé dat diém cho ting cau,
va thoi gian thi cho ca bai thi.

- Panh gia sy tién bo ciia hoc vién trong qua trinh giang day,
Thiét ké bai kiém tra va khao sat bang Wizard, Quan 1y bai
kiém tra b::ing hinh thue kéo tha, Ty déng danh gia va xép loai
theo thoi gian thue, Tuy bién giao dién, gido vién c6 thé s dung
chirc nang Kiém tra ngay trén l6p dé xem két qua ngay lap tuc.

N ¢6 3 kiéu cau hoi kiém tra: mot cau tra 101, nhiéu cau tra 10,

cau lva chon.

Quan 1y 16p hoc:

- Lwu mb hinh 16p dé tiép tuc str dung vao 1an sau

- Ho tro nhép mo6 hinh 16p. Tao, chinh sura va kich hoat cac 16p
hoc. Budc cac hoc vién trong mé hinh 16p hoc ding ky dé gigo
vién c6 thé kiém tra hoc vién thong tin trong 16p hién tai. Sau
khi tat ca hoc vién dang ky, chirc nang ding ky s& ty dong ding
trong bén gido vién. Gido vién co thé doi tén kénh tiy y.

- Gido vién c6 thé sép xép hoc vién theo tén, trang thai hodc dia
chi IP

- Kho1 dong mot hoat dong im lang dé tréng man hinh hoc vién
dé thu hut sy chu y

- Ban phim va chudt cua hoc vién bi khéa khi khoi chay thao
tac im lang

- Hién thi thong bao toan man hinh va gido vién c6 thé xac dinh
thong bdo. Gido vién c6 thé huy thao tac im ling

- Gido vién co thé diang nhap 16p hoc bang tén gido vién hoic
ID kénh

- hoc vién c6 thé chon gido vién khi giao vién dang nhap 16p
bang tén gido vién. hoc vién s& tu dong két ndi voi giao vién
trong cing mot kénh khi gio vién dang nhap 16p hoc bang kénh
ID

- Gi4o vién co thé kiém tra thong tin ctia hoc vién, chéng han
nhu trong phién, gio tay, dang xuat, v.v.
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- Gi4o vién c6 thé chin hoc vién gio tay
- Gi4o vién va hoc vién c6 thé giao tiép véi nhau bang cach gui
tin nhin
- Gido vién c6 thé gui tin nhin cho nhiing hoc vién da chon
hodc tt ca hoc vién.
- Ho tro hién thi thong bao ciia cac hoc vién khac nhau trong
cac hop thoai khéac nhau.
- Kiém soat am luong: HJ tro diéu chinh 4m luong phat lai va
am luong micrd trong giao di€n chinh.
Thiét bi day ngoai
8 nglt danh cho hoc

sinh

Thong s6 k§ that

- CPU: Intel(R) Core(TM) i3 CPU @ 1.20 ~ 4.4 GHz

+ Xung nhip co s¢ 1.2 Ghz, xung nhip turbo t61 da 4.4Ghz

+ 86 16i: 6

+ 86 ludng: 8

+ Cache: 10 MB Intel® Smart Cache

+ Ho tro Bus: DDR4-3200, LPDDR4-3733; 2 kénh; véi bang
théng 58.3 GHz

+ Bus Speed: 4GT/s

+ Cong suat: 15 ~55 W

- GPU: Intel® UHD Graphics for 12th Gen Intel® Processors:
1.1 Ghz

+ H) trg 6 phan giai: DDR4-3200, DDR5-4800, LPDDR4X-
4266, LPDDR5-5200

+ DirectX 12.1

+ OpenGL 4.6

- Intel® SSE4.1, Intel® SSE4.2, Intel® AV X2, Intel® AVX-
512

- RAM: DDR4 16Gb Bus 3200 Mhz 1.2V, 260 Pin

- SSD: 512 Gb (m.2 NVMe/ mSata/ Sata 2.5)

- Hé diéu hanh: Window 11 Home

- Kich thuéc man hinh: 14.1 Inch 1920 x 1080 FHD IPS (16:9)

- Wifi 802.11a/b/g/n/ac 2.4G, 5G

- Bluetooth 4.2 (tuy chon 5.0)

- Loa:

- Mic:

Tai nghe chuyén dung cho hgc vién

- Thiét ké: Jack 3.5mm két hop tay nghe va Mic
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- D6 nhay tai nghe: 112dB+3dB
- b6 nhay micro: -49dB+2dB
- DPinh hudng: 01 chiéu
Phin mém hé thong cho hoc vién, dat tiéu chuan ISO
9001:2000
Bao gom Phan mém cai dat trén may tinh hoc vién: cung cap
quyén giao tiép v6i gido vién va hé thong.
Tinh nang:
Nhan tin hi€u hinh d4nh va am thanh tir may tinh gido vién, hodc
hoc vién nao khac, trinh bay man hinh dén cac hoc vién khac
thong qua sy diéu khién cua gido vién.
Nghe &m thanh, hodc doan ghi am tir may gido vién. Hoc vién
c6 thé doc sau d6 ghi am lai va so sanh véi ban gbe.
Cac cong cy, tinh nang glao tiép voi phan mém trén giéo vién,
tao sy tuong tac qua lai gitra hoc vién va gido vién: giam sat,
diém danh, ché do theo ddi, b tri, sap xép chd ngdi,..
Hoc nhom cung cac hoc vién khac theo nhém mic dinh hoac
theo su chi dinh ctia gido vién
Trd chuyén theo chil dé
Nhan tai liéu da phuong tién tir may gido vién, hd tro dinh dang
1én dén 720p va 1080p
Tuong tac cing nhau voi ché do chia s& bang viét thong minh
Ché do xem bat ki tur gido vién: website, ung dung, USB, CD,...
Nhan lénh tir xa: tat mo ung dung, trang web, khoi dong PC,
Iénh tur xa,...
Lam bai kiém tra: trac nghiém, nhiéu cau tra 1oi,. ..
9 | Banva ghé gido vién

*Ban gido vién

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 lam bang gb thao lao hodc nhém g twong
duong trd lén. Mt ban, van tram, vach hdc, dady hoc, mat hdc,
ké dé thung may vi tinh lam bang gd ghép Cong nghiép, phu
son PU ddy s6 gd.

Qui cach: Ban 1am dang khung d6, ban c6 01 ngin ta, 01 hoc
ban, 01 ngén kéo gitra dé€ ban phim. Ban c6 trdm che kin 3 mat,
hdc ti va cura ti c6 6 khoa va tay ndm va ké dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.
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+ Db gat chan: day > (0,03 x 0,05)m.

+ Khung db lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, cua), vach hdc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thung may vi tinh day > 0,015 m.

*Ghe gido vién

Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bang gS thao lao hodc nhom g0 tuong
duong trd 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s¢ go.

Qui céch:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chaén trudc: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can doi tham my).

10

Ban hoc sinh 2 chd
ngoi

- Loai ban 2 chd ngdi kicu hinh thang can, phu hop hoc theo
nhom (c6 thé ghép thanh 4 hoc sinh, 6 hoc sinh, 8 hoc sinh,....)

- Kich thuéc (Rong 0.45 x Dai (Canh /day 1,2/0,68) x Cao
0,75)m.

- Chét liéu: Khung ban 1am bang bang thép hop ma kém, son
tinh dién mau xam. Chan ban > (40 x 40)mm, kiéng mat ban,
kiéng chan (20 X 40)mm, b 16t mat ban > (20 x 40)mm. Mt
ban lam bang gb ghép Thong (phu keo 02 mat) hodc twong
duong tré 1én. Son PU day sé gd, mau g tu nhién, bong mo,
day >17mm.

- Lién két 1ap rap bang vis, bulon

- Tiép xuc voi nén bang chan dé nhua

11

Ghé hoc sinh

Kich thuéc (Rong 0,34 x Sau O 34 x Cao 0,45/0,8)m.

Quy cach: Mt ghé lam bang go ép udn cong theo co thé ngudi,
phu son PU day s g6, mau gb tu nhién, bong md, day > 12
mm, chan st son tinh dién (Loai chuyén ding)

12

May in

Thoi gian khoi dong: <5.5 gidy
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Cong nghé: Laser
Loai may in: Pon ning tring den
Tdc do in: > 48 trang/phut
Thoi gian in trang dau tién: <6.7 gidy
Do phan giai in: > 600x600 dpi
Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hodc ngdn ngir cua
loai thiét bi du thau)
Vi xtr 1y/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién trac vi xur 1y twong duong, cao hon)
B6 nhé: >1 GB
Phong chir tich hop san: 73 PCL, 12 bitmap, 16 bar code, 66
PostScript (hodc cac loai phong chit cia thiét bi du thau)
Hé thong am thanh
13 (loai loa kéo di
dong)
Thong s6 k§ thuat
1. C4u hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Téan s6 dap ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Ngudn dién:

- Nguén AC 110-240V

- Nguén DC 12V / 12A (Pin)

- Thoi gian st dung (PIN): 7 — 10 gio

3. Vo loa:

- V0 loa: MDF/Nhua cao cap chong rung, chong mdi mot, do
bén cao.

- Ludi bao vé loa: hop kim sit khong gi, son tinh dién cao cip.

4. Két ndi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
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100W); Nguon vao 12V; Khe cam thé SD; Cong USB; Nguon
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Cac thong s6 khac

- 6 khe thoat nhiét thoat am.

- Hai dén led bao murc do sac full- low.

- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.

- Phy kién di kém: Micro UHF khong day, remote, day nguon,
hudng dan st dung, pin.

15

May lanh

Cong suat lanh (HP) > 2.0 Hp

Cong nghé tiét kiém dién: Inverter

17

Thiét bi chuyén
mach (Switch/Hub)

- Bang thong mang 32Gbps

- Két ndi chia sé nhi€u thiét bi cung luc

- H3 trg 16 cdng LAN 10/100/1000Mbps

- Ty thiét 1ap ché d6 t6i uu

18

Tu dung thiét bi

Kich thude: (1,4 x 0,45 x 1,85)m. (Ngang x Sau x Cao)

Chét liéu: Khung d6 lam béng g6 thao lao. Van tram, ngan tu,
nap t0, day ti, hau ti lam bang g6 ghép Cong nghiép hodc nhém
g0 twong dwong trd 1én, phu son PU day sé gd, mau gd tu nhién,
bong mo.

Qui cach: T 1am dang khung d6 va chia 1am 2 khoang: M61
khoang gom ¢6 3 ngan chia lam 3 canh ctra khung d6 bang go
tram kiéng trong day > 3mm, chiéu cao tir diy dén néc mdi
khoang khodng 0,90 m.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 ctra day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,055)m.

+ B6 hau,vach, ngin day > (0,025 x 0,035)m.

+ Trdm hong, trdm ctra day > 0,010m.
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+ Van hdu, van ddy, van ndp, vach ngin, van ngin day >
0,010m.

\4

DANH MUC
THIET BI
PHONG TIN HQC
(PHONG 1) (Mua
sam bd sung)

Ban vi tinh

- Kich thuéc: D 0.8m x R 0,6m x C 0,75m

- Khung chan ban lam béqg sat p(f)p ma k&m. Mit ban, ké dé
thung may vi tinh lam bang go ghép Cong nghiép, day =
0.017m, phu son PU day s& go.

Ghé xép goc sinh

- Kich thuée: (R 0.4 x S 0.4 x C 0.8)m

- Khung 1am béng sat, mit ghé va lung tya 1am bang nhya.

May vi tinh

May tinh dong bd thwong hiéu.

Vi xir Iy Core™ i3 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hoac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. S6 lugng, loai khe cam
mo rong va cong két ndi phi hop véi bo mach du thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, B¢ phan giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

May tinh gi&o vién
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- Vixur ly: Core™ i5 Processor (2.50Ghz Max Turbo 4.40GHz
/18MB) (Hoac bo vi xur 1y c6 toc do cao hon, thé hé tir bang
hodc cao hon)

- Bo mach chu: Chipset Intel H610 Express LGA1700 S/p Intel
Core i7 +15 + 13 (POng b vdi thuong hi¢u mdy tinh)

- Khe c¢im bd nhé: 6 x DIMM DDR4
3200/3000/2933/2800/2666MHz support Intel(R) XMP

- Cong Giao tiép: 3 x PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x
Parallel connector, 1 x D-Sub Port, 1 x DVI-D port, 1 x HDMI
port, 1 x Display port, 2 x COM (1 x COM port at back panel,
1 x COM connector ), 1 x M.2 2280, 2260, 2242 (both SATA
& x2 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware

- P6 hoa: Integrated Graphics Processor- Intel® Graphics
support

Multi-VGA output support: HDMI/DVI-D/D-Sub/DisplayPort
ports Hoac UHD Intel Graphics HO trg giao tiép: D-
sub/DVI/HDMI/Displayport

- Cong am thanh: Sound 08 Channel

- Cong mang: LANGUARD Gigabit onboard

- Cong USB: 12 USB (4 x USB 3.1 port(s) (2 at back panel
(included 1 Type C), 8 x USB 2.0 (6 at midboard, 2 x USB 2.0
port at rear panel)

- B6 nho: DDR4 8GB bus 2666

- O ctng: SSD 512GB Sata

- O quang: DVD RW Sata

- Man hinh: 21.5" LCD (Kich thugc: 21.5", D6 phan giai: 1920
x 1080 (Full HD) (Pong b v6i thuong hiéu may tinh)

- Vo may va nguon: mATX with PSU 450W (Dong bd véi
thuong hiéu may tinh)

- Ban phim + chudt: Standard + optical (Pong bd v6i thuong
hiéu may tinh)

Tivi 65 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xw ly cua loai thiét bi du thau)

BLU Type: Direct (Hodc loai/cong ngh¢ den nén cta thiét bi
du thau)

Kich thuéc man hinh: 65 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thau

Diéu khién thong minh: Co
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Tim kiém giong néi: C6
Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh ciia logi thiét bi duw thau

10 Bflng phan tr da

nang
- Kich thuéc mat bang: (Cao 1.2 x Rong 1.8) m
- Loai bang: Bang di dong si dung 2 mat, 1 mat lam bﬁng
Formica tring ké 6 li mo dung dé viét but 16ng, 1 mat lam bang
tole day 0,4mm dan Decal chéng 16a mau xanh réu dung dé
viét phan. C6 khai hting phan va dé bt.
- Mit bang viét tot khong dé lai vét sau khi x6a va vién khung
nhom c6 bo canh chuyén dung.
- Co6 tur tinh manh, str dung dugc nam cham.
- Chan bang 1am bang thép hop ma kém > (40x40)mm (hoic
tron hodc chit nhat c6 kich thude twong dwong). Co thé didu
chinh dugc d6 cao, thip, co 4 banh xe dé di chuyén (Banh xe
c¢6 khoa chdng dich chuyén).
Ban, ghé gido vién
11 | (01 ban+01 ghé dau

trau)

*Ban gido vién

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 lam bang gb thao lao hodc nhém gd twong
duong trd lén. Mt ban, van tram, vach hdc, dady hoc, mat hdc,
ké dé thung may vi tinh lam bang gbd ghép Cong nghiép, phu
son PU day s6 gd.

Qui cach: Ban lam dang khung d6, ban ¢6 01 ngin ta, 01 hoc
ban, 01 ngan kéo gilta dé ban phim. Ban c6 tram che kin 3 mat,
hdc ti va cira ti co 6 khoa va tay nam va ké dé thung may vi
tinh.

+ Mt ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ Do gat chan: day > (0,03 x 0,05)m.

+ Khung db lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, ctra), vach hdc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thing may vi tinh day > 0,015 m.

*Ghe gido vién
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Kich thudc: (0,42 x 0,40 x 0 45/1 ,1)m (Sau x Rong x Cao)

- Chét liéu: Khung d6 lam bang go thao lao hodc nhém g0 tuong
duong tr¢ 1én. Mat ghé 1am bang gb ghép Cong nghiép, phu
son PU day s6 gb.

Qui cach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan truoc: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua dau: day > (0,03 x 0,1)m.

+ Tua lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can doi tham my).

12

B0 Iuu dién cho may
vi tinh giao vién

- Cong nghé: Line Interactive

-AVR Ty dong diéu chinh dién ap cho dién ap dau vao rong va
dién ap dau ra on dinh

- Chae nang khoi dong lanh nguoén DC cho phép UPS khai
dong ma khong can ngudn dién

- Ty dong khoi dong lai khi AC (dién ludi) khoi phuc

- Cong suat: 2200VA/1200W

- Nguon vao:

- Bién 4p dinh danh: 220/230/240 VAC

- Dai dién ap: 140~300 VAC

- Dai tan sb: 50/60 Hz (Ty dong chuyén doi)

- Nguon ra:

- Dién dau ra: 220/230/240 VAC + 10% VAC

- Dai tan sb: 50/60 Hz

- Dang song (ché do ic quy): Tuong ty song sin chuan

- Thoi gian chuyén mach: 2~6 ms

- Loai 4c quy: 12V/9Ah x 2 cai

- Thoi gian sac: 4~6 gio dat t61 90% dung luong

- Thot gian luu dién: 90 phut (Bo PC co ban)

- Bdo v¢: Qua tai, xdy ra sy phong dién, nap dién nhicu.

- Hién thi ché do ic quy: Pén Led bao vang nhap nhay

- Hién thi ché d6 xoay chiéu: Pén Led bao xanh

- Hién thi 16i: Pén Led bao do
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- Bao v¢ dién thoai/ fax/ mang: Céng RI11/45
- Cng giao tiép: USB
- Nha san xuét dat tiéu chuan ISO 9001; ISO 14001
13 May in laser Thoi gian khoi dong: <5.5 gidy
Cong ngh¢: Laser
Loai may in: Pon ning tring den
Téc d6 in: > 48 trang/phut
Thoi gian in trang dau tién: <6.7 gidy
Do phan giai in: > 600x600 dpi
Ngon ngit in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hodc ngdn ngir cua
loai thiét bi du thau)
Vi xtr 1y/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién trac vi xur 1y twong duong, cao hon)
B6 nhé: >1 GB
Phong chir tich hop san: 73 PCL, 12 bitmap, 16 bar ‘code, 66
PostScript (hoac cac loai phong chit ctia thi€t bi du thau)
14 May lanh
Cong suat lanh (HP) > 2.0 Hp
Cong nghé tiét kiém dién: Inverter
DANH MUC
THIET BI
PHONG TIN HQC
(PHONG 2) Mua
sim méi
1 Tivi 65 inch B i Iy (SoC): B xtr I Al 4K (Nha ihéu dé xudt cu thé ma
hiéu bo vi xw ly cua loai thiét bi du thau)
BLU Type: Direct (Hodc loai/cong nghé¢ den nén cua thiét bi
du thau)
Kich thudc man hinh: 65 Inches
D0 phan giai: 4K
Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thiu
Diéu khién thong minh: Co
Tim kiém giong néi: Co
Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh ciia loai thiét bi duw thau
9 Bang phan tir da

nang

- Kich thuéc mat bang: (Cao 1.2 x Rong 1.8) m
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- Loai bang: Bang di dong st dung 2 mat, 1 mat lam béng
Formica trang ké 6 li m& dung dé viét but 16ng, 1 mit 1am bang
tole day 0,4mm dén Decal chéng 16a mau xanh réu dung dé
viét phan. C6 khai hting phén va dé bit.

- Mit bang viét tot khong dé lai vét sau khi x6a va vién khung
nhom c6 bo canh chuyén dung.

- C6 tur tinh manh, str dung dugc nam cham.

- Chén bang 1am bang thép hop ma k&m > (40x40)mm (hoic
tron hodc chit nhét ¢ kich thudc twong duong). Co thé didu
chinh dugc d6 cao, thip, co 4 banh xe dé di chuyén (Béanh xe
c¢6 khoa chdng dich chuyén).

Ban vi tinh

- Kich thuéc: D 0,8m x R 0,6m x C 0,75m

- Khung chan ban lam béqg sat p(f)p ma k&m. Mit ban, ké dé
thung may vi tinh lam bang go ghép Cong nghiép, day >
0.017m, phu son PU day s& go.

Ghé xép

- Kich thuée: (R 0.4 x S 0.4 x C 0.8)m

- Khung 1am bang sat, mat ghé va lung tua lam bang nhua.

Ban, ghé gido vién
(01 ban + 01 ghe dau
trau)

*Ban gido vién

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 lam bang gd thao lao hodc nhom gb tuong
duong trd lén. Mt ban, van tram, vach hdc, ddy hoc, mat hdc,
ké dé thung may vi tinh lam bang gd ghép Cong nghiép, phu
son PU day sé gd.

Qui cach: Ban 1am dang khung d6, ban c6 01 ngin ta, 01 hoc
ban, 01 ngan kéo gilra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc ti va cua ti co 6 khoa va tay nam va ké dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ Pd gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Trdm (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day > 0,010m.
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+ Mit hoc ban, day dé thing may vi tinh day > 0,015 m.

*Ghe gido vién

Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bing gé thao lao hoac nhom g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui cach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chaén trudc: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua dau: day > (0,03 x 0,1)m.

+ Tua lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can doi tham my).

B0 Iuu dién cho may
vi tinh giao vién

- Cong nghé: Line Interactive

- AVR Ty dong diéu chinh dién ap cho dién ap dau vao rong va
dién ap dau ra 6n dinh

- Chae nang khoi dong lanh nguon DC cho phép UPS khai
dong ma khong can ngudn dién

- Ty dong khoi dong lai khi AC (dién ludi) khoi phuc

- Cong suat: 2200VA/1200W

- Nguon vao:

- bi¢n ap dinh danh: 220/230/240 VAC

- Dai dién ap: 140~300 VAC

- Dai tan s6: 50/60 Hz (Ty dong chuyén doi)

- Nguon ra:

- Dién déau ra: 220/230/240 VAC + 10% VAC

- Dai tan sb: 50/60 Hz

- Dang séng (ché do dc quy): Tuong tu song sin chuan

- Thoi gian chuyén mach: 2~6 ms

- Loai 4c quy: 12V/9Ah x 2 cai

- Thoi gian sac: 4~6 gio dat t61 90% dung luong

- Thot gian luu dién: 90 phut (Bo PC co ban)

- Bao v¢: Qua tai, xdy ra sy phong dién, nap dién nhicu.

- Hién thi ché do 4c quy: Pén Led bio vang nhap nhay
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- Hién thj ché do xoay chiéu: Pén Led bao xanh
- Hién thi 16i: Pén Led bao d6
- Bao v¢ dién thoai/ fax/ mang: Céng RJ11/45
- Cong giao tiép: USB

8 May in Thoi gian khoi dong: <5.5 giay
Cong nghé: Laser
Loai may in: Pon ning tring den
Téc do in: > 48 trang/phut
Thoi gian in trang dau tién: <6.7 gidy
Do phan giai in: > 600x600 dpi
Ngon ngir in: PCL6, BR-Script3, IBM Proprinter XL, Epson
FX-850, PDF versionl.7, XPS version 1.0 (hoac ngon ngir cua
loai thiét bi du thau)
Vi’ xt 1y/Bits/MHz: Cortex-A53 1.2GHz Dual Core (hoac ho
kién truc vi xu ly twong duong, cao hon)
B6 nhé: >1 GB
Phong chir tich hop san: 73 PCL, 12 bitmap, 16 bar ‘code, 66
PostScript (hoac cac loai phong chit ctia thi€t bi du thau)

9 May vi tinh May tinh dong bd thwong hiéu.

Vi xu ly Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hodc cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hoac bo
mach chu c6 phién ban chip cao hon. Sé lugng, loai khe cam
mo rong va cong két ndi phi hop véi bo mach du thau)

B6 nhd DDR4 8GB bus 2666

O ctmg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, B§ phan giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W
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Keyboard: Standard USB
Mouse: Optical Scroll USB. Hé diéu hanh win 11

10 May tinh giao vién
- Vixu ly: Core™ i5 Processor (2.50Ghz Max Turbo 4.40GHz
/18MB) (Hoac bo vi xur 1y ¢o tdc do cao hon, thé hé tir béng
hodc cao hon)
- Bo mach chu: Chipset Intel H610 Express LGA1700 S/p Intel
Core i7 +i5 + i3 (Pong bd voi thwong hiéu méy tinh)
- Khe cam by nhé: 6 x DIMM DDR4
3200/3000/2933/2800/2666MHz support Intel(R) XMP
- Céng Giao tiép: 3 x PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x
Parallel connector, 1 x D-Sub Port, 1 x DVI-D port, 1 x HDMI
port, 1 x Display port, 2 x COM (1 x COM port at back panel,
1 x COM connector ), 1 x M.2 2280, 2260, 2242 (both SATA
& x2 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware
- P6 hoa: Integrated Graphics Processor- Intel® Graphics
support
Multi-VGA output support: HDMI/DVI-D/D-Sub/DisplayPort
ports Hogc UHD Intel Graphics HO trg giao tiép: D-
sub/DVI/HDMI/Displayport
- Cong 4m thanh: Sound 08 Channel
- Cong mang: LANGUARD Gigabit onboard
- Cong USB: 12 USB (4 x USB 3.1 port(s) (2 at back panel
(included 1 Type C), 8 x USB 2.0 (6 at midboard, 2 x USB 2.0
port at rear panel)
- Bo nhé: DDR4 8GB bus 2666
- O cing: SSD 512GB Sata
- O quang: DVD RW Sata
- Man hinh: 21.5" LCD (Kich thudc: 21.5", D6 phan giai: 1920
x 1080 (Full HD) (Pdng bo voi thuong hiéu may tinh)
- VO méy va nguon: mATX with PSU 450W (Pong bo voi
thuong hiéu may tinh)
- Ban phim + chudt: Standard + optical (Pong bd v6i thuong
hi¢u may tinh)

12 May lanh
Cong suat lanh (HP) > 2.0 Hp
Cong nghé tiét kiém dién: Inverter

VIII DANH MUC

THIET BI 02
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PHONG CONG
NGHE
1 Bang phan tir da
nang
Kich thudc: (1,2 x 3,6) m,
Qui cach:
+ Khung bang bang nhom bo chuyén dung, goc gan Eke.
+ Mit bang tole > 0,4 mm, c6 phu 16p decal chéng 4am mau
xanh réu, ké 6 ly mo. C6 mang hing phan bang nhém chay sudt
chiéu dai bang, ¢ gitta mang c6 hop nhua dung phén, hau bang
lam bang nhya day > 15mm.
+ Bang sir dung dugc phan va nam cham.
Ban thi nghiém thuc
2 hanh Cong ngh¢ +

Ghé dau trau (Gido
Vién)

Ban giao vién

Kich thudc ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhém g6 twong
duong tré 1én. Mit ban lam bang d4 Granitte, chiu duoc Acid,
Bazo loang va 1 s6 hoa chat khac. Van tram, vach hdc, day hoc,
mit hoc, ké dé thung may vi tinh 1am bang g ghép Cong
nghiép, pht son PU day s6 gd.

Qui cach: Ban lam dang khung d6, ban ¢6 01 ngin ta, 01 hoc
ban, 01 ngan kéo gitra dé ban phim. Ban c6 tram che kin 3 mat,
hdc ti va cira ti co 0 khoa va tay nam va ké dé thung may vi
tinh.

+ Mat ban: day > 0,015 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chéan ban: day > (0,035 x 0,055) m.

+ Pd gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, ctra), vach hdc, day hoc, day tu
day > 0,010m.

+ Mat hoc ban, day dé thung mdy vi tinh day > 0,015 m.

*Ghe gido vién

Kich thude: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)
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- Chat liéu: Khung d6 lam bing gS thao lao hogc nhém g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui cach:

+ Mit ghé: day > 0,017 m.

+ B6 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tuq lu’ng: day > (0,015 x 0,025)m (Sé luong 04 thanh b tri
can doi tham my).

Tivi 55 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xur ly cua loagi thiét bi du thdu)

BLU Type: Direct (Hodc loai/cong nghé dén nén cua thiét bi
du thau)

Kich thuéc man hinh: 55 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thau

Diéu khién thong minh: Co

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi du thdau

May vi tinh

May tinh dong bo thwong hiéu.

Vi xur Iy Core™ 13 Processor (3.30Ghz Max Turbo 4.30GHz
/12MB) (Hoac bo vi xtr Iy ¢6 toc do cao hon, thé hé tir bang
hodac cao hon)

Bo Mach chu: > 02 X DIMM DDR4
3200/3000/2933/2800/2666MHz support, VGA & Sound 08
Channel & 1 x LAN port LANGUARD Gigabit onboard, 3 x
PCle 4.0/3.0 x16 slot, 1 x PCI slot, 1 x Parallel connector, 1 x
D-Sub Port, 1 x DVI-D port, 1 xHDMI port, 1 x Display port,
2 X COM (1 x COM port at back panel, 1 x COM connector ),
12 USB (4 x USB 3.1 port(s) (2 at back panel (included 1 Type
C), 8 x USB 2.0 (6 port at midboard via 3 x USB connector, 2
x USB 2.0 port at rear panel), 1 x M.2 2280, 2260, 2242 (Gen3
x4 PCIE mode); 4 x SATA 6.0 Gb/s Ports, 1 x SPDIF out
connector, 1 x Chassis intrusion header, 1 x TPM header.
integrated CSM_Coporate Stable Modelsoftware (Hodc bo
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mach chui ¢6 phién ban chip cao hon. S6 lugng, loai khe cam
mo rong va cong két noi phu hop véi bo mach du thau)

B6 nhd DDR4 8GB bus 2666

O cimg SSD 512GB SATA3

ODD: DVD RW

Man hinh LED 21.5" LED, D¢ phan giai: Full HD

Case & PSU: mATX front usb & audio with PSU 550W

Keyboard: Standard USB

Mouse: Optical Scroll USB. Hé diéu hanh win 11

Ban thi nghiém thuc
hanh cong nghé hoc
sinh

Kich thudc: (Rong x Dai x Cao): (0,5 x 1,2 x 0,75) m.

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhoém g6 twong
duong tré 1én. Mit ban lam bang d4 Granitte, chiu duoc Acid,
Bazo lodng va 1 s6 hoa chat khac. Ngéan ban, xén ngin lam bang
gb ghép Cong nghiép, phu son PU day sé gd. Trén mit dyung
¢6 gin 6 cam dién AC/DC c6 man che chong giat, chdng nuéc;

dong ho von ké AC/DC; ampe ké AC/DC .

- Qui céach:

+ Chén ban: day > (0,048 x 0,048 )m.

+ Diém chan ban (Hong , mat tién): day > (0,017 x 0,12)m.

+ Mit ban: day >0,017m.

+ Ngan ban: day > 0,017m.

+ Xan ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ Gat chan: day > (0,030 x 0,048)m

Ghé hoc sinh

Kich thudc: (0,4 x 0,4 x 0,45/ 0,9) m, (Sau x Rong x Cao).

- Chat liéu: Khung d6 lam bang gS thao lao hodc nhém g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

Qui céch:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,055)m.
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+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,050)m.

+ Kiéng chéan: day > (0,015 x 0,025)m.

+ Twa dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m. SO lugng 4 thanh, bo tri
can doi, thAim my.

Hé théng am thanh
(loai loa kéo di
dong)

Thong s6 k§ thuat

1. CAu hinh Loa:

- PMPO: 360W

- Cuong do am thanh: 110dB

- Téan s6 dap Ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Ngudn dién:

- Nguén AC 110-240V

- Nguon DC 12V / 12A (Pin)

- Thoi gian st dung (PIN): 7 - 10 gio

3. Véloa:

- V6 loa: MDF/Nhua cao cap chong rung, chong mdi mot, do
bén cao.

- Luéi bao vé loa: hop kim st khong gi, son tinh dién cao cip.

4. Két noi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA):
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngo ra loa
100W); Nguén vao 12V; Khe cim thé SD; Céng USB; Nguén
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.VVol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Céc thong s khac
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- 6 khe thoat nhiét thoat 4m.

- Hai dén led bao murc d0 sac full- low.

- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.

- Phy kién di kém: Micro UHF khong day, remote, day ngudn,
hudng dan st dung, pin.

Xe day phong thi
nghiém

Kich thudc (RxDxC): (0,5 x 0,6 x 0,8)m.

- Khung bang Inox, mit ngin bang Inox tim, xe day c6 3 ngin
c0 dinh.

10

Bang chu diém

Kich thude (CxD): (1,2 x 2,4) m.

- Khung nhém > (0,02 x 0,04) m + mat bang fomica mau trang
ké 6 1i mo, hdu bang 1am bang nhya day > 15 mm, bang sur dung
bat 16ng.

11

Ban chuan bi

Kich thudce ban: (0,8 x 1,8 x 0,75) m. (Ngang x Dai x Cao).

Chat liéu: Khung d6 lam béqg g0 thao laohodc nhom g0 tuong
duong tr6 1én, mat ban 1am bang go ghep Cong nghiép, phu son
PU day sé go.

Qui céch:

+ Chén ban: day > (0,07 x 0,07)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mat ban: day > 0,017m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B6 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

12

Tt phong B6 mon

Kich thuée: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhém g0 tuong
duong tro 1én. Van tram, ngan tu, ndp tu, day tu, hau tu lam
bang go ghép Cong nghiép, phu son PU day s& go.

Qui cach: Ta 1am dang khung d6, chia lam 2 khoang. Khoang
trén chia thanh 02 xin dtmg, giita ta b tri 02 ngan, 2 khoang
hong b tri cac ranh dé chua 16 khay dé dung cu, kiéng trong
lua ddy ngang day > 4,5mm, chiéu cao tir ddy dén noc khoang
1,2m. Khoang duéi chia lam 2 canh ctra tram g0, chiéu cao tir
day dén noc khoang 0,6m. Hong tii 1am bang tram gd lién tir
day dén noc, cira ti lién két voi d6 tu bang ban 18 1a loai day,
¢6 6 khod va tay ndm chic chin. Ta kém 16 khay nhya dung dé
dung dung cu.




Tén thiét bi/hang

Stt hod/dich vu lién Thong s6 k¥ thuit va cac tiéu chuin
guan
+ Khung d6 mit tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ Xa nap day > (0,03 x 0,06)m.
+ Xa day day > (0,03 x 0,06)m.
+ P cira day > (0,020 x 0,05)m.
+ Cac d6 lién két day > (0,025 x 0,06)m.
+ B6 hau,vach, ngin day > (0,025 x 0,04)m.
+ Tram hong, tram ctra day > 0,010m.
+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.
13 Tt dung dung cu
Kich thude: (0,45 x 1,2 x 1,8) m. (Rong x Dai x Cao)
- Chat liéu: Khung d6 lam bang gd thao lao hodc nhém g0 tuong
dl;ong ~‘[r(} 1én. Van trdm, ngdn ti, nap tq, day tl;l, hau t4 lam
bang go ghép Cong nghi¢p, phu son PU day s& g0.
Qui cach: Tu lam dang khung d6, chia lam 2 khoang. Khoang
trén c¢6 01 xin dung bd tri cac ranh dé chaa 08 khay dé dung
cu, phan con lai chia thanh 02 ngan, kiéng trong lua day ngang
day > 4,5mm, chiéu cao tir day dezl noc khoang 1,2m. Khoang
duoi chia lam 2 canh cua tram go, chi€u cao tir day dén noc
khoang 0,6m. Hong ti 1am bang tram gd lién tur day dén noc,
cta tu lién két v6i d6 ti bang ban 1& 1a loai day, c6 6 khoa va
tay nam chac chan. Ti kém 08 khay nhya ding dé dung dung
cu.
+ Khung d6 mit tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ X4 nap day > (0,03 x 0,06)m.
+ Xa day day > (0,03 x 0,06)m.
+ P4 cira day > (0,020 x 0,05)m.
+ Cac d6 lién két day > (0,025 x 0,06)m.
+ B6 hdu,vach, ngin day > (0,025 x 0,04)m.
+ Trdm hong, trdm ctra day > 0,010m.
+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.
£ X x| - B0 ngudn dugc dung toan bo trong thung KT: (400 x 400
14 Bien  thé ~ ngudn x650)mgr1111 bang gb VangMDF mau trarglg dayg6mm I(Jhu son PU

phong B6 mon

1 mit chdng mdi mot.

- Nguén dién ra 10 cap dién ap tir 0-24V AC DC 30A

- C6 3 cong tac to va hé thong 4 cong tac ngat lién dong co dén
bao hién thi AC/DC/220V

- C6 1 4p t6 mat bao v€ & cudn thur cap
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Thiét bi dung
chung cong nghé
cong nghiép

B0 vat liéu co khi

B9 vat li¢u co khi gom:

- Tam nhya Formex (kho A3, day 3 va 5mm), s6 lugng 10 tam
moi loai;

- Tém nhwra Acrylic (khd A4, trong sudt, ddy 3mm), sb luong
10 tam;

- Thanh keo nhi¢t (duong kinh 10mm), $6 lugng 10 thanh;

- Vit ren va dai ¢ M3, 100 cai;

- Vit gb céc loai, 100 cai;

- Miii khoan (duong kinh 3mm), 5 milii;

- Banh xe (duong kinh 65mm, truc 5mm), 10 cai.

- Hop dung dung cu lam béng vat li¢u nhya cung c6 do bén cao,
c6 tay xach, kich thudce: (51x36x21)cm.

B9 dung cu co khi

Bo dung cu co khi gom:

- Thuoc 14 (dai 300mm);

- Thudc cap co (vat liéu; hop kim thép; kich thudc: 150mm,
thang do tr 0 dén 150mm; dung sai: 0.02mm);

- Pau vach dau (vat li¢u: hop kim thépNHSS Do cimg HRC58°~
65; kich thudc: 130mm, duong kinh 16: 13mm);

- Thuéc do goc (vat licu: thép khong gi; Khoang do: O-
180°/145mm; D§ chia: 1°, B§ chinh xac: +/-20");

- Thudc do mit phang (loai théng dung);

- Dao doc gidy (loai thong dung);

- Dao cit nhua Acrylic (loai thong dung);

-’]:: t6 nho (Kich thudc tong thé 195x163mm; Ngam mo rong
to1 da: 5S0mm; Vat liéu: Gang thép);

- Diia (det, tron)-mdi loai mot chiéc;

- Cua tay (vat liéu thep khong gi, can lam bang nhyra hodc bang
g0, ludi cua lam bang theo hop kim carbon, chi€u dai ludi cua
va tay cam: 300mm);

- Tudc no vit miii det (can lam bﬁng véat liéu cach dién, phﬁn
than lam bang vat liéu thép khong gi, chiéu dai: 250mm);

- Tudc no vit bon canh (Can lam bang vat liéu cach dién, mii
va than tron lam bang thép khong gi, chiéu dai: 250mm);

- Mo 1ét ¢& nho (vat liéu hop kim thép ctimg khong gi, chiéu dai
200mm);

- Kim mo vudng (mi kim lam bang thép hop kim ctmg khong
gi, phan tay cam lam bang vt li¢u cach dién, kich thudc chiéu
dai: 180mm);
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- Blia ¢ nho (Pau bla lam bang hop kim ctng, can bia lam
bang vat liéu cach di€n chong truot, chi€u dai bua: 320mm);

- Sung béin keo (loai 10mm, cong suat 60W).

- Hop dung dung cu lam béng nhya c6 kich thudc:
(44x22x20)cm.

B6 thiét bj co khi c&
nho

B0 thiét bi co khi ¢& nho gém:

+ May in 3D c& nho

Cong ngh¢ in: FDM

S6 dau in: 01

Puong kinh dau in: 0.4mm

Nhiét d6 lam viéc: 220°C

Do phan giai layer: 0,05mm-0,30mm

Do in chinh xac: 0.10mm

Vit liéu in: ABS, PLA

Duong kinh vat liéu in: 1.75mm

Két n6i: Thé SD, cong USB

Nguon dién: 24V

Pién dau vao: 220V/110V

Man hinh LCD diéu khién: 2.8 inch

Vit liéu khung: Nhom cao cép

Kém 1 cudn nhua

Kich thudc lam viée tdi da: (200x200x250)mm

+ Khoan dién cam tay (st dung pin sac): 03 chiéc.

B¢ vat liéu dién

B0 vat liéu di¢n gom:

- Pin lithium (loai 3.7V, 1200 maH), 9 cuc;

- Bé pin Lithium (loai dé ba), 03 cai;

- Déy dién mau den, mau do (duong kinh 0.3mm), 20 m cho
moi mau;

- Day kep cé sdu 2 dau (dai 300mm), 30 soi;

- Gen co nhiét (duong kinh 2 va 3mm), mdi loai 2m;

- Bang dinh céch dién 05 cudn;

- Phip déng mot mat (A4, day 1,2mm), 5 tam;

- Mubi FeCl3, 500g;

- Thiéc han cudn (loai 100 g), 03 cudn;

- Nhya thong 300g;

- Hop dung dung cu lam béng vat li¢u nhya cung c6 do bén cao,
c0 tay xach, kich thudc: (430x230x200)mm.

B6 dung cu dién

B6 dung cu dién gém:
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- Sac pin Lithium (khay sac d6i, dong sac 600mA);

- Pong ho van nang s6 (Do phan giai hién thi: 12.000 chir sd,
Dai do dién ap AC/DC/AC rms: 0 - 1000V; Sai s6 co ban: 0,5%,
Dai do dong dién AC/DC: 0 -10A; Sai s6 co ban: 1,5%, Tan sd
do dén 1 MHz, Dai do dién trd: 0-40 MQ);

- Bt thtr dién (loai thong dung);

- Kim tudt day dién (dau kim 1am bang hop kim thép khong gi,
can lam bang vat liéu cach dién, Kich thuéc day
tu6t:0.6;0.8;1.0, 1.3; 1.6; 2.0; 2.6mm, Kich thudc chiéu dai:
180x60mm);

- Kim m6 nhon (d¢au kim lam bang hop kim thép khong gi, can
lam bang vét li¢u cach dién);

- Kim cat (dau kim l1am bang hop kim thép khong gi, can lam
bang vat li¢u cach dién, Kich thudce: (150x55x15)mm;

- M6 han thiéc (AC 220V, 60W), kém dé mo han (loai thong
dung);

- Hop dung dung cu lam béng vat li¢u nhya cung c6 do bén cao,
c6 tay xach, kich thudce: (43x23x20)cm.

Dung cu do cac dai
luong khong dién.

- B0 thu thap dir liéu:

Puoc thiét ké véi man hinh cam tng TFT 3,5 inch cho hién thi
mau sic dep, rd nét. Tich hop pin lithium véi dung lwong
1800mAh cho thoi gian chd dén 6 thang va c6 thé sac lai thong
qua céng USB tich hop

- Thlet ké dang tron gan duoc 7 cam bién cung lac théng qua
cong két ndi lightning. Man hinh mau tu dong hién thj tén, loai
cam bién, ddng thoi hién thi truc tiép két qua do tir cac cam
bién. Tich hop gia tdc ké 3 truc, GPS, cam bién nhiét d6 méi
truong, khi ap ké. Co thé cai dit thoi gian, bluetooth, diéu chinh
dd sang man hinh, luu trlr, cdm bién, hiéu chinh man hinh. Bo
nhé tréng 1én t&i 4,182,016 bytes dé luu trir cac bai thi nghiém,
trang b cac cong USB, SD dé xuat dir li¢u.

- Hai ché d6 hoat dong 1a thu thap doc lap hodc két ndi voi thiét
bi ngoai vi. Khi dugc két ndi véi thiét bi ngoai vi, hd tro cac
hé diéu hanh: Windows, Android, Mac OS va i0S. Hd trg ca
két ndi co day va khong day. Trang bi cong nghé két ndi khong
day Bluetooth c6 thé phu song toan b trong phong hoc.

- Phan mém st dung co giao dién tiéng Viét/tiéng Anh duoc
dung dé theo ddi dién tién thi nghiém, phan tich va trinh chiéu
dit liéu thu dugc. Thiét bi co thé 1ay mau véi toe do cao 1én t6i
20ms va thoi gian kéo dai thi nghiém t6i da 12 gio.

- Kich thué6ce: @170*45mm
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- Chét liéu: nhwa nguyén sinh sang mau.

Phy kién: but cam tng, nguon sac, day USB, sach huéng dan
sir dung, USB cai phan mém, ddu thu phat bluetooth va tai
dung.

- Cam bién do ndng d6 khi CO2:

Dung dé do nong d6 khi CO2 (Cacbon di6xit) trong khong khi.
Str dung loai cam bién hong ngoai. Pugc img dung dé danh gia
dinh lugng 6 nhiém khong khi trong phong, ngoai mdi truong.

Thong s6 ki thuat:

- Thang do: 0 ~ 50000ppm

- B0 chinh xac: £10%;

- Bg phan giai: 1ppm

Can két noi cam bién véi bg thu nhan so li€u, sau do ¢6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan so liéu hoac
thong qua phan mém st dung theo kém.

- Cam bién do Luong Oxi hoa tan trong nudc va nong do khi
Oxi trong khéng khi

Nguyén 1y hoat dong ctia dau do cam bién 1 do phan cyc. Pau
do céu tao gébm cyc dwong, cuc 4m va mang. Trong qué trinh
st dung, nhiing dau do vao dung dich can do. Dién thé dugc dat
trén andt va catot dé xay ra phan tng dién hoa.

Thong s6 ki thuat:

Do lugng Oxy hoa tan trong nudc:

- Thang do: 0 ~ 20mg/L

- B0 chinh xac: +2%

Do nong d6 khi Oxy trong khong khi:

- Thang do: 0 ~ 27%

- B0 chinh xac: 1%

- Nhiét do hoat dong: -20 ~ 50°C

-bo am hoat dong: 0 ~ 99%

Can két noi cam bién véi bo thu nhan so liéu, sau do c6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan s6 liéu hoac
thong qua phan mém st dung theo kém.

- Cam bién do nhiét do:

Dung dé do su bién d6i vé nhiét do cua cac mau vat can do.
Cam bién nhiét d6 dugc thiét ké véi dién tré nhigt NTC. Khi
nhiét d6 méi trudng xung quanh thay ddi, dién tré cia NTC
cling s& thay d6i. Cam bién khong yéu cAu hiéu chuén, c6 do 6n
dinh tuong ddi cao. Cam bién duoc su dung rong rai trong vi¢c
do nhiét do trong pham vi trung binh va thap.

Thoéng s6 ki thuat:
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- Thang do: -40 ~ 135°C

- DB§ chinh xac: +£0.03°C

- B¢ phéan giai: 0.1°C

Can két noi cam bién véi bg thu nhan so li€u, sau do c6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan so li€u hoac
thong qua phan mém st dung theo kém.

- Cam bién do do am:

St dung dé phat hién d6 am twong ddi theo nguyén tic dién
dung, dugc lam bang dién dung mang polyme. Khi d6 am thay
doi, dién tro cla tu diéna am ciing thay d6i dan toi dién dung cua
n6 thay déi. Gia tri d6 4m nhan dugc tir nguyén tac nay. B cho
phép cua chat dién moi ty 1¢ thuan v6i do hut am. Khi d6 am
tang din dén dién dung ting va ngugc lai.

Thong s6 ki thuat:

- Thang do: 0 ~ 100%

- D6 chinh xac tdi thiéu: +3%

Can két noi cam bién véi bg thu nhan so li€u, sau do ¢6 thé xem
két qua do hién thi trén man hinh cua bd thu nhan so liéu hoac
thong qua phan mém st dung theo kém.

- Cam bién do nong d§ man:

Cam bién do néng do man bao gém dién cuc dan mau den bach
kim va mach diéu hoa twong img. Cam bién tinh todn nong do
min bang cach do d dan dién trong dung dich ¢ chira c4c ion.
Su gia tang nong do clia cac ion trong dung dich s& lam tang do
dan dién.

Thong s6 ki thuat:

- Thang do: 0 ~ 50 ppt

- b6 phan giai: 0.01 ppt

- B0 chinh xac: £1%

Can két noi cam bién véi bd thu nhén s6 liéu, sau do6 ¢6 thé xem
két qua do hién thi trén man hinh cua b thu nhan so liéu hoac
thong qua phan mém str dung theo kém.

- Cam bién do d6 pH

St dung dé xac dinh do kiém hodc d6 axit cia mau. Pién cuc
va dau do ciia cam bién mang lai két qua chinh xac phuc vu cho
cac bai thi nghiém trong cac bo mon cong nghé, hoa hoc, sinh
hoc. Pau do pH duoc tao thanh tir hai dién cyc 14 dién cuc cam
b1en bang thity tinh va dién cuc tham chiéu. Pugc dung dé do
nong do i ion H+ ciia dung dich va hién thi gia tri pH.

Thong s6 ki thuat:

- Thang do: 0 ~ 14 pH
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- D6 phan giai: 0.01 pH

- Nhiét do hoat dong: 5 - 60°C

Can két noi cam bién véi bd thu nhén s6 liéu, sau d6 ¢6 thé xem
ket qua hién thi trén man hinh cta bd thu nhan so li¢u hoac
thong qua phan mém st dung theo kém.

- Cam bién do cudong d6 4m thanh:

Dung dé do va khao sat cuong do 4m thanh trong cac thi nghiém
phan Am hoc hodc nghién ctru d6 6n trong méi truong. Cam
bién thu tin hiéu 4m thanh béng microphone. Sau khi duoc
khuéch dai boi mach dién, cam bién xudt ra gia tri cudng d6 am
thanh.

Théng sb ki thuét:

- Thang do: 40 ~ 100 dBA

- B0 chinh xac: £ 0.1dB

- Bg phan giai: 0.1dB

Can két noi cam bién véi bd thu nhén s6 liéu, sau d6 c¢6 thé xem
ket qua do hién thi trén man hinh cua bd thu nhan so6 li¢u hoac
thong qua phan mém st dung theo kém.

- Cam bién do ap suat khi:

Str dung dé do ap suat tuyét doi ciia khi. Cam blen tlep xuc voi
khi qua dng & phia trudc. Su chénh léch ap suét giita ong mém
va khoang chan khong kin bén trong cam bién duoc hinh thanh.
Su chénh 1éch ap suat d6 dugc chuyén thanh tin hiéu dién ap.
Dién 4p dau ra ty 1¢ thuan voi p suat tuyét doi.

Thong s6 ki thuat:

- Thang do: 0 ~ 400kPa

- D06 chinh xac: £6kPa

- Bg phan giai: 0.1kPa

Can két noi cam bién véi bd thu nhén so6 li€u, sau do ¢6 thé xem
két qua do hién thi trén man hinh cta bg thu nhan s6 liéu hoac
thong qua phan mém st dung theo kém.

- Hop dung dung cu lam béng vat liéu nhya cung c6 do bén cao,
c6 tay xdch, kich thude: (430x230x200)mm

BO cong cu phat
trién ung dung dua
trén vi di€u khién.

B dung cu bao moi:

- M6 dun ha ap DC-DC (2A, 4 - 36 V);

- M6 dun cam bién: nhiét d6 (dau ra s6, 6 chinh xac: + 0,5°C),
do am (dau ra so0, do chinh xac: + 2% RH), 4nh sang (dau ra
tuong tu va so, st dung quang trd), khi gas (dau ra tuong tu va
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s0), chuyén dong (dau ra s6, goc quet: 120 d9), khoang cach
(dau ra s6, cong nghé siéu am);

- Nt 4n 4 chan, kich thudc: (6x6x5)mm;

- Bang mach lép trinh vi diéu khién ma nguf)n mo;

- M6 dun giao tlep Bluetooth (2.0, giao tiép: serial port, tan so:
2,4 GHz), RFID (tan s6 song mang: 13,56 MHz, giao tiép: SPI);
Wifi (2,4 GHz, hd tro chuén 802.11 b/g/n, hd tro bao mat:
WPA/WPA?2, giao tiép: Micro USB);

- Thiét bi chap hanh: Pong co dién 1 chiéu (9-12V, 0,2A, 150-
300 vong/phut); Pong co servo (3-6V, toc do: 0,1s/600); Pong
co budc (12-24V, budc goc: 1,80, kich thude:
(42x42x41.5)mm, cdi bao (5V, tan s6 am thanh khoang: 2,5
KHz);

- M6 dun chirc nang: Mach cau H (5 - 24V, 2A); Mach RFID
NFC 13.56MHZ RC522 st dung IC MFRC522 ctia NXP dugc
stt dung dé doc va ghi dir liéu cho thé RFID NFC tan sb
13.56Mhz. Diéu khién dong co budce (giai dién 4p hoat dong 8
- 45V, dong dién: 1,5A); role (12V);

- Linh, phu kién: board test (15 x 5,5)cm, day dupont (loai
thong dung), linh kién dién tir cac loai (dién trd, tu dién cac loai,
transistor, LED, diode, cong tac céc loai).

- By cong cu dugc dyng trong hop nhua kich thudc
(430x230x200)mm dé su dung va bao quan

- Hudng dan sir dung di kém bd cong cu

Bién ap ngudn

bién 4p vao 220V - 50Hz.

bi¢n ap ra:

- Pién 4p xoay chidu (5A): (3, 6, 9, 12, 15, 24)V;

- Pién ap mot chiéu (3A): diéu chinh tir 0 dén 24V.

- Cong tac xoay (bang st cach dién chong chdy) cho chinh ting
mirc dién 4p mong mudn véi timg loai bai thi nghiém khéc
nhau, nham tranh hoc sinh xoay chinh dién ap ting dot ngot
(truot) 1am hong thiét bi thi nghiém.

- C6 bién tr¢ xoay tinh chinh di¢n ap dé dua vé muc dién ap
chuan.

- C6 ddng ho chi thi dién ap ra;

- C6 mach ty dong dong ngat va bao vé qua dong, ty dong 6n
dinh dién ap ra, dé co két qua tinh toan cuda thi nghi¢m dugc
chinh x4c. Pam bao an toan vé do cich dién va do bén dién
trong qua trinh str dung.

- V4 tole son tinh di¢n, kich thudc: (15x16x11)cm

MO HINH MAU
VAT
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Cong nghé dién tir

Bo thuc hanh lap
mach dién gia dinh

B0 thuc hanh lép mach di¢n don gian bao gém:

- Bang dién: chat liéu nhwa, khoan 13, kich thudc:
(200x300)mm;

- Aptomat: loai 2 tiép diém, 250V-10A;

- Cong tdc don: 2 cai, chat liéu nhya, kich thudc (35x50)mm,;

- Cong tic ddo chiéu: 2 cai, chat liu nhuwa, kich thudc
35x50mm;

- O cam dién: 6 cdm doi 250V-10A;

- Béng dén: loai bup LED 25W - 220V,

- Day dién noi: 3m;

- Hop bao vé: 1am bang vat liéu nhya cing c6 do bén cao, co
tay xdch, kich thudce: (370x330x80)mm

B thuc hanh lap rap
mach dién tir

B0 thuc hanh lép rap mach dién tir bao gé)m:

- Pién tro than: IOOQ; 1kQ; 470!2;, 4,7kQ;02,2kQ; 3;50159;
180€2; 5,6kQ, cong suat 0.25W, sai s6 5%, hién thi tri sO bang
vach mau.

- bién tré kim loai: 100Q2, 470Q, le, 4,7kQ, IQkQ, 33k£},
47kQ, I’OO‘kQ, 3’301((2, 470kQ, cong suat 1W, sai s6 10%, hién
thi tri s6 bang so.

- Dién tro st 10Q - 5W; 1Q - 10W; 10Q -10W; 15Q - 10W:
20 - 10W; 22Q - 10W, sai s6 5%, hién thi tr s bang sb.

- Tu xoay: mdt sb loai tu xoay c6 dai tir 10 pF dén 120 pF.

- Ty gidy: mot s6 loai tu gidy co dai tir 500 pF dén 50pF.

-Tu gém: Q,OIHF; 0,1uF; 0,22puF; 2,2uF sai $0 5% - 10%, hién
thi tri sO bang so.

- Ty hoa: 1000uF - 25V; 100pF - 16V, sai s0 5% - 10%, hién
thi tri sO bang so.

- Chiét 4p: loai mang than, loai tinh chinh, cong suat 1W

- Loa: 3 cai, loai cong sut 1W

-Pén LED: 5 cai loai 5V

- Bién ap xung 13i ferit dién ap dau vao 220V, dién ap dau ra
12V, ¢6 cuong dd dong di¢n 1A.

- Tirixto: C2P4M 2A/400V

- Triac: loai BTA 06-600

- Diac: loai DB 3

- Tran zi to: mdi loai 1 cai: C828; A546; H1061; A671

- IC: 74HCO04; 7812; 7912 (mdi loai 1 c4i)

- Bo mach thu: kich thudc (150x55)mm
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- Hop bdo v¢: lam béng vat liéu nhya cing c6 do bén cao, ¢o
tay xach, kich thudc phu hop.

DUNG CU

Vé ky thuat

gl?l;lmg cu ve kil Thude chit T duge 1am bang nhém khong cong vénh
- Compa bang nhom dai 400mm voi dau duoc thiét ké thuan
loi khi v& trén bang bang phan, but da, mot dau thuan lgi cho
viéc ¢d dinh trén mat bang;
- Thudc dai t6i thiéu 500mm, do chia nho nhat 1 01 mm,bang
nhom, khong cong vénh, mau sic twoi sang, an toan véi ngudi
su dung.
- Eke c6 kich thudc cac canh (300x400x500)mm, lam bang
nhwra 46 day 3mm, khong cong vénh, mau sic twoi sang, an toan
vG&i nguodi st dung.
- Thuéc cong gom 2 loai 1am bang mica co d day toi thiéu
2.5mm, khong cong vénh, mau sic tuoi sang, an todn véi ngudi
su dung.

THIET BI DUNG

15 |CHUNG CONG

NGHE NONG

NGHIEP

Thiét bi do pH - Loai thong dung, cam tay;
-Daido tu 0 - 14 d6 pH;
- Bg phan giai: 0,01pH;
- B0 chinh xac: £ 0.01%;
- biéu kién 1am viéc: 0 ~ 50°C;
- Hién thi: s6 trén man hinh LCD

2 Can k§ thuat Can ky thuat dung pin, d6 chinh xac dén 0,01g. Kha ning can

t6i da 240g.

Thiét bi do nong do
oxy hoa tan trong
nuoc

- Loai thong dung, cAm tay;

- Pham vi do: 0-19,9 mg/1;

- B§ phan giai: 0.1 mg/1;

- DB chinh x4c twong ddi: +/- 0,5 mg/1;

- Tu dong bu nhiét: 5 ~ 45°C;

- Piéu kién lam viée: 5 ~ 45°C;

- Nhiét 6 do: 5 ~99,9°C;
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Thiét bi do ham
luong amoni trong | - Loai thong dung, cam tay;
nudc
- Thang do: 0.00 - 9.99 ppm (mg/L) NH3-N (amoni-nito);
- B phan giai: 0.01 ppm;
- B§ chinh xac: £ 0.05 ppm;
- Méi truong do: 0 dén 50°C;
- Ty dong tt: sau 10 phat khong st dung
May hatchan khong | _pyia 4p: 220 v/50hz;
mini
- Cong xuét: 220W;
- Cong suat hat: 0,12 Mpa;
- Murc @6 han: > 6 muc;
- Kich thuéc han: 50mm ~ 300mm.
Thiét bi do 30 man | - Loai thong dung, cAm tay;
- Pham vi do: 0.00ppt- 50.00ppt (chi sb ppt s6 gam mudi /1kg
nudc bién twong duong 1/1000);
- B§ chinh xac: £ 0,2%;
- Pham vi nhiét do do: 0 ~ 60°C;
- Hién thi: s6 trén man hinh LCD
7 | Bép tur - Bép don. Chat liéu mit bép: Kinh chiu nhiét;
- Tinh ning an toan: Ty ngat khi bép nong qua tai, khoa bang
diéu khién, canh bao dung cu néu khong phi hop.
8 Kinh liip cam tay Loai thong dung, d6 phong dai t6i da 10 lan.
Binh tam giac Thuy tinh trung tinh, chiu nhiét, duong kinh day ®63mm, chiéu
9 cao binh 93mm (trong d6 c6 binh dai 25mm, kich thudc
250ml
®22mm).
10 Ong dong hinh try Thuy tinh trung tinh, chiu nhiét, c6 de thuy tinh, d6 chia nho
100ml nhat 1ml. Dung tich 100ml. BDam bao dd bén co hoc.
Thuy tinh trung tinh, chiu nhiét, hinh try ®72mm, chiéu cao
11 Céc thiy tinh 250ml | 95mm, dung tich 250ml, c¢6 vach chia d§ nhé nhéat 50ml, co
miéng rot. Dam bao do bén co hoc.
Lam bang st nung, mau trang. C6i c6 dudng kinh 100mm, cao
12 | Céi, chay st tlr 50 - 70mm, thanh cdi day chiu dugc va dép co hoc, bé mat
1ong cdi c6 do san nhung min dé d& dang nghién mau.
Chay c6 chiéu dai 125mm, duong kinh @ 25mm, dau chay bo
tron, min.
DANH MUC
I THIET BI
PHONG AM

NHAC
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Ban ghé gido vién (1
ban + 1 ghé dau
trau)

*Ban gi&o vién:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twrong
duong tro 1én. Mat ban, van trdm, vach hoc, day hoc, mat hoc,
ké dé thing may vi tinh lam bang gd ghép Cong nghiép, phu
son PU day s6 gd.

- Qui cach: Ban lam dang khung d6, ban c6 01 ngan ti1, 01 hoc
ban, 01 ngéan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc tu va cua tu c6 0 khoa va tay ndm va ké dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mit ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ D4 gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, ctra), vach hdc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thing may vi tinh day > 0,015 m.

* Ghé gido vién:

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao).

- Chat ligu: Khung d6 lam bang gd thao lao hodc nhom gd
trong duong tro 1én. Mat ghé lam bang g6 ghep Cong nghiép,
phu son PU day s& go.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,015 x 0,025)m (S6 lwong 04 thanh bo tri
can doi tham my).

Ta dung d6 dung
day hoc

- Kich thude: (1,2 x 0,45 x 1,8)m. (Rong x S&u x Cao)
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- Chat liéu: Khung d6 1am bang gd thao lao hoic nhém gd twrong
duong tro 1én. Van tram, ngan tu, na“ip ta, day tu, hau tu lam
bang gd ghép Cong nghiép, phu son PU day s gb, mau gd tu
nhién, bong mo.

- Qui cach: Tu lam dang khung d6 va chia lam 2 khoang:
Khoang trén gdm c6 2 ngan chia 1am 3 canh cira khung d6 bang
gd tram kiéng trong day > 3mm, chiéu cao tir day dén noc
khoang 1,2m. Khoang dudi lam 3 canh cira tram g6 thang hang
v6i 3 canh cira kiéng phia trén, chiéu cao tir day dén noc khoang
0,6m.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ D6 cira day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,055)m.

+ B6 héu,vach, ngan day > (0,025 x 0,04)m.

+ Tram hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Béng phan tir

- Kich thude: (1,2 x 3,6) m,

- Qui cach:

+ Khung bang bang nhém bo chuyén dung, goc gin Eke.

+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang htng phan bang nhom chay sudt
chiéu dai bang, ¢ giita mang c6 hop nhya dung phan, hau bang
lam bang nhya day > 15mm.

+ Bang sur dung dugc phan va nam cham.

+ Bang duoc san xuat va kiém soat chat luong theo tiéu chuan
IS 9001;2015, ISO 14001;2015 va ISo 45001:2018, TCVN
6238-1:2017, TCVN 6238-2;2017, TCVN 6238-3:2011

Tivi 55 inch

Bo xir 1y (SoC): Bo xtr Iy Al 4K (Nha thdu dé xudt cu thé ma
hiéu bo vi xu ly cua loai thiét bi du thdu)

BLU ‘Type: Direct (Hoac loai/cong nghé dén nén cua thiét bi
dy thau)

Kich thudc man hinh: 55 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thau

Diéu khién thong minh: Co
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Tim kiém giong néi: C6
Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh ciia logi thiét bi duw thau
Hé thong 4m thanh
5 (loai loa kéo di

dong)

Thong s6 ky thuat

1. CAu hinh Loa:

- PMPO: 360W

- Cuong do am thanh: 110dB

- Téan s6 dap Ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Nguon dién:

- Ngudn AC 110-240V

- Nguon DC 12V / 12A (Pin)

- Thoi gian st dung (PIN): 7 - 10 gio

3. Véloa:

- Y6 loa: MDF/Nhua cao cép chéng rung, chéng mdi mot, do
bén cao.

- Ludi bao vé loa: hop kim sat khong gi, son tinh dién cao cap.

4. Két ndi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
100W); Nguon vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.VVol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Céc thong s khac

- 6 khe thoat nhiét thoat am.

- Hai dén led bao mirc do sac full- low.

- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.
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- Phy kién di kém: Micro UHF khong day, remote, day ngudn,
hudng dan st dung, pin.

Ban ghé hoc sinh
mau (C&) VI loai 02
chd ngdi (01 ban +
02 ghé)

- Kich thuéc:

+ Ban hoc sinh: (Rong x Dai x Cao): (0,45 x 1,2 x 0,75)m.

+ Ghé hoc sinh: (Ngang x Sau x Cao): (0,36 x 0,40 x
0,44/0,82)m

- Chat liéu: Khung d6 1am bang g thao lao hodc nhom g0 tuong
duong tr¢ 1én, mat ban, ngan ban, xan ngan, mat gh¢ lam bang
g0 ghép Cong nghiép, son PU day s¢ go.

Thong so:

- Ban hoc sinh:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban(Hong, mat tién): day > (0,017 x 0,12)m.

+ Mit ban: day > 0,017m.

+ Ngén ban: day > 0,017m.

+ Xan ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ G4t chan: day > (0,030 x 0,048)m

- Ghé hoc sinh:

+ Mit ghé (Mé ngdi): day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,03)m.

+ Chan trude: day > (0,035 x 0,040)m.

+ Chén sau: day > (0,035x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tuya lung: day > (0,017 x 0,16)m.

Thiét bi day hoc

7.1

Nhac cu thé hién
tiet tau

7.11

Triangle

Theo mau cua nhac cu thong dung, gém triangle va thanh go
déu bang kim loai. Chiéu dai mdi canh cta tam giac 1a 180mm
lam bang thép F8mm c6 khoan 18 gin day treo va tay nim nhuya,
thanh g bang thép F5mm, chiéu dai 110mm c6 tay nim boc
nhua.

7.1.2

Tambourine

Theo mau ctia nhac cu thong dung. Puong kinh 270mm, chiéu
cao 50mm, mat trong meca c6 hoa van, trong c6 12 cap luc lac
chia thanh 2 tang.
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Theo mﬁl{ cta nhac cu thong dung, gom hai bau rong bang nhwra
7.1.3 | Maracas PS ¢6 nhi€éu mau, c6 tay cam va day treo, bén trong dung nhirng
hat nhya mau tao am thanh, dai khoang 20cm can nang 70gram.
7.1.4 Woodblock San phém duoc lélm tir g cao su ghép tim sdy phu PU 3 16p.
+ Ong go ¢6 hinh ong tron:
-01 Ong ®45x75mm tao ra 4m thanh thap;
- 01 Ong ®45x115mm tao ra 4m thanh cao;
Pugc gin trén dé gb kich thudce (105x35x20)mm, cob tay cam
®20x100mm.
+ Dui g dai 185mm, dau c6 khdi g tron ®23mm.
7.1.5 B trong Jazz Theo miu cua b tréng théng dung, gdm co:

Tréng bass kich thudc 22x16"

Tréng tom cao kich thudc 10" x08"

Tréng tom trung kich thude 12"x 09"

Tréng tom thap kich thudc 16" x 16"

Tréng snare kich thudc 14" x 5.5"

- Vo trong gom 6 16p g6 7mm polar (g6 bach duong) dugc duc
trong khuon nhiét d6 cao tao do bén va cong hudng t6i da, goc
tlep xtc v6i mat trong 45 do, gitp dé canh chinh mat trong cho
tleng dong déu tLr cac vi tri oc SO.

- Vanh tréng c6 dinh mat trong (hoops) , so (lug) vi tri bat 6¢
dé c6 dinh mat trong 1am tir kim loai day, khoa vin bang kim
loai day, h¢ théng khod va cum treo tom cum treo gilip cb dinh
vi tri ciia tom chic chin, bén va khong bi 1éch vi tri theo thoi
gian

- Chan do cho trong bass chiac chan , chong bi truot khi dap
pedal trong thoi gian dai (Telescoping Kick Spurs)

- B¢ khoa day tem cho trong snare giup chuyén ché do tir on
sang off nhanh va dé dang

Chan hihat

Chan cymbal thang

Chén cymbal nghiéng

Chan d¢ trong snare

Ban dap trong bass

Ghé trong

La cymbal 20" chat liéu dong thau

La cymbal 16" chat liéu dong thau

La cymbal hihat 14" chat liéu dong thau

Dui trong (2 bo), tai dung dui tréng.
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Nhac cu thé hién
7.2 s oaeA b A
giai di¢u, hoa am
721 | So triic Thgo rrxléu Tlhac: cuxth(‘)ng dung cua Viét Nam, loai sdo ngang c6
116 thoi va 6 16 bam.
222 | Pan tranh T‘leeo m?uAl nhac C}'l thong dung ctia Viét Nam, loai dan tranh cai
tién co trén 17 day.
7.2.3 | Pan bau Theo mau nhac cu thong dung ciia Viét Nam, dan chi co 1 day.
Theo mau cua nhac cu thong dung, c6 37 phim. Nhac cu nay co
7.2.4 | Kén phim nhiéu tén goi nhu: melodica, pianica, melodeon, blow-organ,
key harmonica, free-reed clarinet, melodyhom,...
Kich thudc: (100x20x25)mm. Nang 150g. Tam dé ludi ga va
7.2.5 | Harmonica vo kén 1am tir hop kim. Théan kén 1am bang nhua ABS. Mau
Bac
726 | Guitar ;jf;l;o mau cta nhac cu thong dung, loai dan 1am bang g6, ¢6 6
- Theo mau ctia nhac cu théng dung; c6 t6i thiéu 61 phim c&
727 | Dan phim dién tir chuén; c6 t(‘)ﬁi thiéu 100 f?lm sdc va toi thiéu 190 tiét diéu..pég
i c6 bd nhd deé thu am, ghi am; cd duong két noi véi cac thict bi
di dong (smartphone, tablet).
Ban ghé gido vién (1
1 |ban + 1 ghé dau

trau)

*Ban giao vién:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gd thao lao hodc nhém gd twong
duong tro 1én. Mat ban, van trdm, vach hdoc, day hoc, mét hoc,
ké dé thing may vi tinh lam bang gd ghép Cong nghiép, phu
son PU day s6 gd.

- Qui cach: Ban lam dang khung d6, ban ¢6 01 ngan ti, 01 hoc
ban, 01 ngan kéo gilra d€ ban phim. Ban c6 tram che kin 3 mat,
hdc ti va cua ti co 6 khoa va tay nam va ké dé thung may vi
tinh.

+ Mat ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chén ban: day > (0,035 x 0,055)m.

+ Do gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Tram (che mat trudc, hong, ctra), vach hdc, day hoc, day tu
day > 0,010m.

+ Mit hoc ban, day dé thung may vi tinh day > 0,015 m.
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* Ghé gido vién:

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao).

- Chat liéu: Khung d6 lam balmg‘gg) thao laohodc nhom g0 tuong
duong trd 1én. Mat ghe lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui cach:

+ Mit ghé: day > 0,017 m.

+ B6 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tl_l’a, lu’ng: day > (0,015 x 0,025)m (Sé lugng 04 thanh bd tri
can doi tham my).

Tu dung d6 ding
day hoc

- Kich thuée: (1,2 x 0,45 x 1,8)m. (Rong x Sau x Cao)

- Chat liéu: Khung d6 1am bang g6 thao lao hodc nhoém gb tuong
duong trd 1én. Van tram, ngin tu, nip ti, day td, hau ta lam
bang gd ghép Cong nghiép, phu son PU day s6 gd, mau gb tu
nhién, bong mo.

- Qui cach: Tu lam dang khung d6 va chia lam 2 khoang:
Khoang trén gdm c6 2 ngan chia lam 3 canh ctra khung d6 bang
g0 tram kiéng trong day > 3mm, chiéu cao tir day dén néc
khoang 1,2m. Khoang duéi lam 3 canh cira tram gd thang hang
v6i 3 canh cira kiéng phia trén, chidu cao tir day dén noc khoang
0,6m.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mit hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ P4 ctra day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,055)m.

+ B6 hau,vach, ngan day > (0,025 x 0,04)m.

+ Tram hong, tram ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Béng phan tir

- Kich thude: (1,2 x 3,6) m,
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- Qui cach:

+ Khung bang bang nhém bo chuyén dung, goc gin Eke.

+ Mit bang tole > 0,4 mm, c6 phu 16p decal chong am mau
xanh réu, ké 6 ly mo. C6 mang hting phan bang nhom chay sudt
chiéu dai bang, & gitra mang c6 hop nhwa dung phan, hau bang
lam bang nhya day > 15mm.

+ Bang sir dung dugc phan va nam cham.

+ Bang duogc san xuit va kiém soat chat lwong theo tiéu chuan
IS 9001;2015, 1SO 14001;2015 va 1So 45001:2018, TCVN
6238-1:2017, TCVN 6238-2;2017, TCVN 6238-3:2011

Tivi 55 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bg vi xw ly cua loai thiét bi duw thau)

BLU Type: Direct (Hodc loai/cong nghé dén nén cua thiét bi
du thau)

Kich thuéc man hinh: 55 Inches

Do phan gidi: 4K

Hé diéu hanh: Nha thau dé xudt cu thé hé diéu hanh ciia logi
thiét bi dw thau

Diéu khién thong minh: Co

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi du thdau

Hé thong am thanh
(loai loa kéo di
dong)

Thong s6 k§ thuat

1. CAu hinh Loa:

- PMPO: 360W

- Cuong do am thanh: 110dB

- Tan s6 dap tng:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Nguon dién:

- Ngudén AC 110-240V

- Nguon DC 12V / 12A (Pin)
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- Thoi gian st dung (PIN): 7 — 10 gio
3. Vo loa:
- Vo loa: MDF/Nhua cao cép chéng rung, chéng mdi mot, dd
bén cao.
- Ludi bao vé loa: hop kim sit khong gi, son tinh dién cao cap.
4. Két ndi:
- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngé ra loa
100W); Ngué)n vao 12V; Khe cam thé SD; Céng USB; Nguén
AC100-220V
- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass
- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off
5. Cac thong s6 khac
- 6 khe thoat nhiét thoat m.
- Hai dén led bao mirc d9 sac full- low.
- Man hinh LCD 2" ¢6 bo Pin va ché do két ndi.
- Phu kién di kém: Micro UHF khong day, remote, day ngué)n,
hudng dan sir dung, pin.
Ban ghé hoc sinh
6 mau (C&) VI loai 02

chd ngdi (01 ban +
02 ghé)

- Kich thudc:

+ Ban hoc sinh: (Réng x Dai x Cao): (0,45 x 1,2 x 0,75)m.

+ Ghé hoc sinh: (Ngang x Sau x Cao): (0,36 x 0,40 x
0,44/0,82)m

- Chat liéu: Khung d6 1am bang gd thao lao hoac nhom 2o tuong
duong tr¢ 1€n, mat ban, ngan ban, Xan ngan, mat ghé lam bang
g6 ghép Cong nghiép, son PU day sd gd.

Thong sb:

- Ban hoc sinh:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban(Hong, mit tién): day > (0,017 x 0,12)m.

+ Mat ban: day >0,017m.

+ Ngén ban: day > 0,017m.

+ Xin ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ Gat chan: day > (0,030 x 0,048)m
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- Ghé hoc sinh:
+ Mit ghé (Mé ngdi): day > 0,017 m.
+ B0 16t mat ghé: day > (0,02 x 0,03)m.
+ Chan truoc: day > (0,035 x 0,040)m.
+ Chéan sau: day > (0,035x 0,055)m, long cong.
+ Kiéng mit: day > (0,02 x 0,048)m.
+ Kiéng chéan: day > (0,015 x 0,025)m.
+ Tya lung: day > (0,017 x 0,16)m.
7 Thiét bi day hoc
71 Gia dé mau v& va
' dyng cu hoc tap

- Gia c6 nhiéu ngan, bang vat liéu cting dé thao lap va an toan
trong st dung;
- Kich thudce: Phu hgp véi dién tich phong hoc bd mon va chiéu
Cao trung binh cua HS.

7.2 | Buc, bé¢
- B6 buc, bé gé)m 2 loai c6 kich thudc nhu sau:
+ Loai (1) dai 800mm, rong 800mm, cao 1000mm; Loai (2) dai
200mm, rong 300mm, cao 200mm;
+ Chat liéu: Bang gb c6 khung (hoic vt lidu co d cing tuong
duong), khéqg cong vénh, chiu dugc nudc, an toan trong st
dung. Mau trang hodc mau sang.

7.3 Mau vé& B mau v& gom c6 6 khoi
- Khéi co ban 3 khdi:
+ 01 khdi 1ap phuong kich thude: (250x250x250)mm
+ 01 khdi cau duong kinh 200mm.
+ 01 khoi binh chép tam gidc can, day hinh vudng, kich thudc:
cac canh day (200x200)mm; cao 400mm.
- Khéi bién thé 3 khdi:
+ 01 khdi hop chir nhat kich thude: dai 300mm, rdng 150mm;
cao 100mm.
+ 01 khdi tru kich thudc: cao 300mm; dudng kinh 150mm.
+ 01 khoi chop nén kich thudce: chiéu cao 350mm, dudng kinh
day 250mm.
- Vit liéu: Bang nhua, khong cong vénh, chiu dugc nude, an
toan trong st dung. Mau trang hodc ghi sang.
7.4 Gid v& (3 chan hode | .o viam chidu cao tir 1m dén 1.4m

chir A)

- C6 thé di chuyén, xép gon trong 16p hoc;
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- Chét lidu: Bang sit ong vudng 20, 25mm day 1.2mm, tron
duong kinh 16, tole day Imm. Toan by son tinh dién. Lién Kkét
bang mdi han c6 khi CO2 bao vé. Tiép xtic san bang dé nhua,
khong cong vénh, chiu dugc nudc, an toan trong su dung.
75 Bing vé - Chat liéu g5 khong cong vénh, chiu dugc ngdc, an toan trong
' sur dung; kich thudce (850x650)mm; do day toi thi€u Smm
1A B6 but 16ng loai tron hoac det thong dung, s6 lugng: 6 cai (tur 1
76 | Butlong dén s6 6 hodc 2.4.6.8,10.12).
77 Béng pha mau - Cghét lié’u: Bang phua, bé n?ét phang, khong cong, vénh, khong
tham nudc, an toan trong sir dung;
- Kich thuéc t6i thiéu: (200x300x2.5)mm.
Chat liéu: Bang nhya c6 quai xach, 2 ngin chira nudc c6 thé lay
7.8 Ong rira but dugc ra ngoai, quay xach cé noi cim co sau khi rira khéng cong
vénh, an toan trong su dung.
- Kich thudc: (200x150)mm, dung tich khoang 2 lit nudc
Mau oéat (Gouache | - Bd mau loai thong dung, an toan trong sir dung, khéng co chat
7.9 N . A Y oin . X
colour) ddc hai. GOm 12 mau, dong gobi riéng cho tirng mau:
- GOm cac mau: do, vang, tim, xanh c6 ban, xanh 14 cay, xanh
luc, cam, héng, den, trrfmg, nau, xanh da troi.
- M6i loai mau co dung tich tdi thiéu 200ml, cac mau duge doéng
g01 dam bdo an toan va thudn loi trong str dung.
7.10 Dt nin Loai thong dung, s6 lwong 12 mau:
- GOm cac mau: do, vang, tim, xanh c6 ban, xanh la cay, xanh
luc, cam, h@)ng, den, tréng, nau, xanh da troi.
- Mbi mau c6 trong lugng 02 kilogam
- Mbi mau duge dong goi dam bao an toan va thuan loi trong
str dung, khong c6 chat doc hai.
7.11 Tuong chan dung | B6 mau gém ba déu tuong:
+ Tuong phat mang (mau nam tré)
+ Tuong chan dung nam tré.
+ Tuong chan dung nir tré.
MBoi tuong c6 phan: dé twgng, phan co tugng va phan dau chan
dung nguoi. Ti 1¢ 1/1 (theo mau du twong hién hanh). Chét liéu
thach cao hodc vat li¢u c6 do cung tuong duong.
DANH MUC
THIET BI
Xl | PHONG BQ MON
KHOA HQC XA
HOI
Ban ghé gido vién (1
1 |ban + 1 ghé dau

trau)
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*Ban giao vién:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chét liéu: Khung d6 lam bang g6 thao lao hodc nhém gb twong
duong trd lén. Mét ban, van tram, vach hdc, ddy hoc, mat hdc,
ké dé thung may vi tinh lam bing gd ghép Cong nghiép, phu
son PU ddy s6 gd.

- Qui cach: Ban lam dang khung dd, ban c¢6 01 ngan ti, 01 hoc
ban, 01 ngan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hoc ti va cua ti c6 0 khoa va tay nam va k¢ dé thung may vi
tinh.

+ Mit ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ Pd gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Trdm (che mat trudc, hong, cura), vach hoc, day hoc, day ta
day >0,010m.

+ Mat hoc ban, day dé thung mdy vi tinh day > 0,015 m.

* Ghe gido vién:

- Kich thude: (0,42 x 0,40 x 0, 45/1 ,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bang go thao lao hodc nhém g0 tuong
duong tr6 1én. Mat ghé 1am bang gd ghép Cong nghiép, phu
son PU day s6 gd.

- Qui cach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tua lung: day > (0,015 x 0,025)m (S6 lugng 04 thanh bd tri
can doi tham my).

Ta dung d6 ding
day hoc

- Kich thude: (1,2 x 0,45 x 1,8)m. (Rdng x Sau x Cao)

- Chét liéu: Khung d6 1am bang gd thao lao hodc nhom gd tuong
duong tr¢ 1én. Vén trdm, ngan tu, nap tu, day td, hau ti l[am
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bang go ghép Cong nghiép, phu son PU day s¢ go, mau go tu
nhién, bong mo.

- Qui cach: Ta lam dang khung d6 va chia lam 2 khoang:
Khoang trén gdbm c6 2 ngan chia lam 3 canh cira khung d6 bang
g tram kiéng trong day > 3mm, chiéu cao tir day dén néc
khoang 1,2m. Khoang dudi lam 3 canh cira tram g6 thang hang
v6i 3 canh cira kiéng phia trén, chidu cao tir day dén noc khoang
0,6m.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ D6 cira day > (0,020 x 0,05)m.

+ Cac d6 lién két day > (0,025 x 0,055)m.

+ B6 hau,vach, ngin day > (0,025 x 0,04)m.

+ Trdm hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Bang phan tir

- Kich thude: (1,2 x 3,6) m,

- Qui cach:

+ Khung bang bang nhém bo chuyén dung, goc gan Eke.

+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang hting phan bang nhom chay sut
chiéu dai bang, ¢ giita méang c6 hop nhya dung phan, hau bang
1am bang nhya day > 15mm.

+ Bang str dung dugc phan va nam cham.

Tivi 55 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xw ly cua loai thiét bi du thau)

BLU Type: Direct (Hodc loai/cong nghé¢ den nén cua thiét bi
du thau)

Kich thuéc man hinh: 55 Inches

D0 phan giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thiu

Piéu khién thong minh: C6

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua logi thiét bi dw thau
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Hé théng 4m thanh
5 (loai loa kéo di

dong)
Thong s6 ky thuat
1. Cau hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Tan so dap ung:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Nguon dién:

- Nguén AC 110-240V

- Ngudn DC 12V / 12A (Pin)

- Thoi gian st dung (PIN): 7 — 10 gio

3. Vo loa:

- Y6 loa: MDF/Nhua cao cép chéng rung, chéng mbi mot, do
bén cao.

- Ludi bao vé loa: hop kim sat khong gi, son tinh dién cao cap.

4. Két ndi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Cac thong s6 khac

- 6 khe thoat nhiét thoat am.

- Hai dén led bao murc d0 sac full- low.

- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.

- Phu kién di kém: Micro UHF khong day, remote, day nguon,
hudng dan st dung, pin.




Stt

Tén thiét bi/hang
hod/dich vu lién
guan

Théng s k§ thuit va cac tiéu chuin

Ban ghé hoc sinh
mau (C&) VI loai 02
chd ngdi (01 ban +
02 ghé)

- Kich thudc:

+ Ban hoc sinh: (Rong x Dai x Cao): (0,45 x 1,2 x 0,75)m.

+ Ghé hoc sinh: (Ngang x Sau x Cao): (0,36 x 0,40 x
0,44/0,82)m

- Chét liéu: Khung d6 lam bang gb thao lao hodc nhém gd twong
duong tr¢ 1én, mat ban, ngan ban, xan ngan, mat gh¢ lam bang
g0 ghép Cong nghiép, son PU day s¢ go.

Thong so:

- Ban hoc sinh:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban(Hong, mat tién): day > (0,017 x 0,12)m.

+ Mit ban: day > 0,017m.

+ Ngén ban: day > 0,017m.

+ Xan ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ Gat chan: day > (0,030 x 0,048)m

CAc luu y Ban hoc sinh: G6 nguyén liéu sau khi gia cong hoan
chinh (tham, bao, cha lang): Cac diém lién két mong khoa bang
chét gd (diém lién két giita chan ban vé&i diém ban mdi diém
khoa 02 chét, cac diém con lai khoa 01 chét). Kiéng gac chan
bt vit tip 1én kiéng hong dudi dam bao chic chin.

- Ghé hoc sinh:

+ Mat ghé (Mé ngdi): day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,03)m.

+ Chan trudc: day > (0,035 x 0,040)m.

+ Chén sau: day > (0,035x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tua lung: day > (0,017 x 0,16)m.

Xl

DANH MUC
THIET BI
PHONG PA
NANG (02
PHONG)

Ban ghé gido vién (1
ban + 1 ghé dau
trau)
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*Ban giao vién:

- Kich thuéce ban: (0,6 x 1,2 x 0,75) m. (Ngang x Dai x Cao).

- Chét liéu: Khung d6 lam bang g6 thao lao hodc nhém gb twong
duong trd lén. Mét ban, van tram, vach hdc, ddy hoc, mat hdc,
ké dé thung may vi tinh lam bing gd ghép Cong nghiép, phu
son PU ddy s6 gd.

- Qui cach: Ban lam dang khung dd, ban c6 01 ngan tu, 01 hdc
ban, 01 ngan kéo gitra d€ ban phim. Ban c6 tram che kin 3 mat,
hoc ti va cua ti c6 0 khoa va tay nam va k¢ dé thung may vi
tinh.

+ Mit ban: day > 0,017 m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,025 x 0,04)m.

+ Khung chan ban: day > (0,035 x 0,055)m.

+ Pd gat chan: day > (0,03 x 0,05)m.

+ Khung d6 lién két chan ban, chén tram vao day > (0,03 x
0,055)m.

+ Trdm (che mat trudc, hong, cura), vach hoc, day hoc, day tu
day >0,010m.

+ Mat hoc ban, day dé thung mdy vi tinh day > 0,015 m.

* Ghe gido vién:

- Kich thude: (0,42 x 0,40 x 0, 45/1 ,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bang go thao lao hogc nhom g0 trong
duong tr6 1én. Mat ghé 1am bang gd ghép Cong nghiép, phi
son PU day s6 gd.

- Qui cach:

+ Mit ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trude: day > (0,03 x 0,055)m.

+ Chan sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya dau: day > (0,03 x 0,1)m.

+ Tua lung: day > (0,015 x 0,025)m (S6 lugng 04 thanh bd tri
can doi tham my).

Ta dung d6 ding
day hoc

- Kich thude: (1,2 x 0,45 x 1,8)m. (Rong x Sau x Cao)

- Chét liéu: Khung d6 1am bang gd thao lao hodc nhom gd tuong
duong tr¢ 1én. Vén trdm, ngan tu, nap tu, day td, hau ti l[am
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bang go ghép Cong nghiép, phu son PU day s¢ go, mau go tu
nhién, bong mo.

- Qui cach: Ta lam dang khung d6 va chia lam 2 khoang:
Khoang trén gdbm c6 2 ngan chia lam 3 canh cira khung d6 bang
g0 tram kiéng trong day > 3mm, chiéu cao tir day dén néc
khoang 1,2m. Khoang dudi lam 3 canh cira tram g6 thing hang
v6i 3 canh cira kiéng phia trén, chiéu cao tir day dén noc khoang
0,6m.

+ Khung d6 mat tién day > (0,035 x 0,06)m.

+ Khung d6 mat hau day > (0,03 x 0,05)m.

+ Xa nap day > (0,03 x 0,07)m.

+ Xa day day > (0,03 x 0,06)m.

+ Do cira day > (0,020 x 0,05)m.

+ Cac db lién két day > (0,025 x 0,055)m.

+ B6 hau,vach, ngin day > (0,025 x 0,04)m.

+ Trdm hong, trdm ctra day > 0,010m.

+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.

Bang phan tir

- Kich thude: (1,2 x 3,6) m,

- Qui cach:

+ Khung bang bang nhom bo chuyén dung, goc gan Eke.

+ Mat bang tole > 0,4 mm, c6 phu 16p decal chéng am mau
xanh réu, ké 6 ly mo. C6 mang htng phan bang nhom chay sut
chiéu dai bang, ¢ giita mang c6 hop nhya dung phan, hau bang
1am bang nhya day > 15mm.

+ Bang str dung dugc phan va nam cham.

+ Bang duoc san xuat va kiém soat chat luong theo tiéu chuan
IS 9001;2015, ISO 14001;2015 va ISo 45001:2018, TCVN
6238-1:2017, TCVN 6238-2;2017, TCVN 6238-3:2011

Tivi 55 inch

Bo xtt Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xu ly cua loai thiét bi du thdu)

BLU ‘Type: Direct (Hoac loai/cong nghé dén nén cua thiét bi
dy thau)

Kich thudc man hinh: 55 Inches

Do phan gidi: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thau

Diéu khién thong minh: Co

Tim kiém giong n6i: Co
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Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
anh ciia loai thiét bi duw thau

Hé thong am thanh

5 (loai loa kéo di

dong)
Thong s6 ky thuat
1. Cau hinh Loa:
- PMPO: 360W

- Cuong do am thanh: 110dB

- Tan s6 dap tng:

+ Bass: 50Hz — 800Hz

+ Mid: 800Hz — 6000Hz

+ Tweeter: 6000Hz — 20000Hz

- Loa:

+ Bass 15"

+ Middle 6.5"

+ Treble (Tweeter) 4" x2

2. Ngudn dién:

- Nguén AC 110-240V

- Nguon DC 12V / 12A (Pin)

- Thot gian str dung (PIN): 7 — 10 gio

3. Vo loa:

- Y6 loa: MDF/Nhua cao cép chéng rung, chéng mdi mot, do
bén cao.

- Luéi bao vé loa: hop kim st khong gi, son tinh dién cao cip.

4. Két noi:

- Cong két ndi: Audio in (jack RCA); Audio out (jack RCA);
Aux; Guitar in; Mic 1&2 (in va out); Speakon out (ngd ra loa
100W); Ngudn vao 12V; Khe cam thé SD; Cong USB; Ngudn
AC100-220V

- Tuy chinh am lugng: Master Volume; Bass; Treble;
Micro.Delay;  Micro.Echo;  Micro.Treble;  Micro.Bass;
Micro.Vol; Guitar.Vol; Repeat; Mega Bass

- Nut tuy chinh: Mode; Rec/Play(TWS); Repe/Del; Play; Next;
Prev, Mic.Priority, Power On-Off

5. Cac thong s6 khac

- 6 khe thoat nhiét thoat am.

- Hai dén led bao murc d9 sac full- low.

- Man hinh LCD 2" ¢6 bao Pin va ché do két ndi.
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- Phy kién di kém: Micro UHF khong déy, remote, déy nguon,
hudng dan st dung, pin.

Ban ghé hoc sinh
mau (C&) VI loai 02
chd ngdi (01 ban +
02 ghé)

- Kich thuéc:

+ Ban hoc sinh: (Rong x Dai x Cao): (0,45 x 1,2 x 0,75)m.

+ Ghé hoc sinh: (Ngang x Sau x Cao): (0,36 x 0,40 x
0,44/0,82)m

- Chat liéu: Khung d6 1am bang gb thao lao hodc nhom g0 tuong
duong tr¢ 1én, mat ban, ngan ban, xan ngan, mat gh¢ lam bang
g0 ghép Cong nghiép, son PU day s¢ go.

Thong so:

- Ban hoc sinh:

+ Chan ban: day > (0,048 x 0,048 )m.

+ Diém chan ban(Hong, mat tién): day > (0,017 x 0,12)m.

+ Mit ban: day > 0,017m.

+ Ngén ban: day > 0,017m.

+ Xan ngan ban: day > 0,017m.

+ Kiéng gat chan: day > (0,03 x 0,048)m.

+ G4t chan: day > (0,030 x 0,048)m

- Ghé hoc sinh:

+ Mit ghé (Mé ngdi): day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,03)m.

+ Chan trude: day > (0,035 x 0,040)m.

+ Chén sau: day > (0,035x 0,055)m, long cong.

+ Kiéng mat: day > (0,02 x 0,048)m.

+ Kiéng chan: day > (0,015 x 0,025)m.

+ Tya lung: day > (0,017 x 0,16)m.

Xl

DANH MUC
THIET BI
PHONG TO BO
MON

Ban hop nho (1 ban
+ 6 ghé dau trau)

* Ban:

- Kich thudce ban: (0,9 x 1,8 x 0,75) m. (Ngang x Dai x Cao).
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- Chat liéu: Khung d6 1am bang gS thao lao hogc nhom g0 tuong
duong tro 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui céach:

+ Chan ban: day > (0,08 x 0,08)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mit ban: day > 0,015m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t miat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

* Ghé dau trau:

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)

- Chat liéu: Khung d6 lam bang g5 thao lao hodc nhém g0 tuong
duong tro 1én. Mat gh¢ lam bang go ghép Cong nghiép, phu
son PU day s& g0.

- Qui céach:

+ Mt ghé: day > 0,017 m.

+ B0 16t mat ghé: day > (0,02 x 0,04)m.

+ Chan trudc: day > (0,03 x 0,05)m.

+ Chén sau: day > (0,03 x 0,055)m, long cong.

+ Kiéng mit : day > (0,02 x 0,050)m.

+ Kiéng chan: day > (0,015 x 0,025)m, (03 cay).

+ Tya dau: day > (0,03 x 0,1)m.

+ Tya lung: day > (0,012 x 0,1)m.

Tivi 55 inch

Bo xtr Iy (SoC): Bo xur Iy Al 4K (Nha thau dé xudt cu thé mi
hiéu bo vi xw ly cua loai thiét bi du thau)

BLU Type: Direct (Hodc loai/cong nghé¢ den nén cua thiét bi
du thau)

Kich thudc man hinh: 55 Inches

D0 phén giai: 4K

Hé diéu hanh: Nha thau dé xudt cu thé h¢ diéu hanh ciia logi
thiét bi dw thiu

Piéu khién théng minh: C6

Tim kiém giong noi: Co

Cong nghé hinh anh: Nha thau dé xudt cu thé cong nghé hinh
danh cua loai thiét bi dw thdu

Tu luu trit ho so

- Kich thuée: (0,45 x 1,4 x 1,8) m. (Rong x Ngang x Cao).

- Chit liéu: Khung d6 1am bang gd thao lao hodc nhom gb
tuong duong tr¢ Ién. Van trdm, ngan tu, nap ta, day ta, hau tu
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lam bang go ghép Cong nghiép, phu son PU day s6 go. Loai
chuyén dung dé ho so.

- Qui cach: Tu 1am dang khung d6, chia lam 2 khoang. Khoang
trén gdm co 2 ngan, chia lam 3 canh ctra khung db bing g0,
tram 1am bang kiéng trong day > 3mm, chiéu cao tir day dén
noc khoang 1,2m. Khoang dudi chia 1am 3 khoang thing hang
v6i 3 canh cira phia trén, 2 khoang hong 13 2 canh cira tram go,
khoang giita chia lam 3 hoc ta, chiéu cao tir day dén néc khoang
0,6m. Hong ti 1am bang tram g lién tir ddy dén noc, cira tii lién
két vai dd ta béng ban 18 14 loai day, hQc tu trugt trén ray thép
3 doan c6 6 khoa va tay nam chic chan.

+ Khung d6 mat tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ Xa nap day > (0,03 x 0,07)m.
+ Xa day day > (0,03 x 0,06)m.
+ P cira day > (0,020 x 0,06)m.
+ Céc d6 lién két day > (0,025 x 0,05)m.
+ B6 héu,vach, ngan day > (0,025 x 0,04)m
+ Tram héng, tram ctra day > 0,010m.
+ Vén hau, van day, van ndp, vach ngin, van ngin day >
0,010m.
DANH MUC
X1V THIET BI 03
PHONG  NGHI
GIAO VIEN
1 Ban hop nho (1 ban

+ 6 ghé dau trau)

* Ban:

- Kich thude ban: (0,9 x 1,8 x 0,75) m. (Ngang x Dai x Cao).

- Chat liéu: Khung d6 1am bang gS thao lao hodc nhém g0 tuong
duong tro 1én. Mat ban lam bang go ghép Cong nghiép, phu
son PU day s¢ g0.

- Qui cach:

+ Chén ban: day > (0,08 x 0,08)m.

+ Diém chan ban: day > (0,025 x 0,08)m.

+ Mt ban: day >0,015m.

+ Chi mat ban: day > (0,025 x 0,03)m.

+ B0 16t mat ban: day > (0,03 x 0,04)m

+ Géc chan: day > (0,04 x 0,06)m.

* Gheé dau trau:

- Kich thuée: (0,42 x 0,40 x 0,45/1,1)m (Sau x Rong x Cao)




Tén thiét bi/hang

Stt hod/dich vu lién Thong s6 k¥ thuit va cac tiéu chuin
guan
- Chét liéu: Khung d6 lam béng g(’{ thao lao hodc nhém 20
tuong duong trd 1€n. Mat ghé lam bang g6 ghép Cong nghiép,
phu son PU ddy sé gd.
- Qui céach:
+ Mit ghé: day > 0,017 m.
+ B6 16t mat ghé: day > (0,02 x 0,04)m.
+ Chan trudc: day > (0,03 x 0,05)m.
+ Chan sau: day > (0,03 x 0,055)m, long cong.
+ Kiéng mit : day > (0,02 x 0,050)m.
+ Kiéng chan: day > (0,015 x 0,025)m, (03 cay).
+ Tya dau: day > (0,03 x 0,1)m.
+ Tua lung: day > (0,012 x 0,1)m.
2 Ta treo quan 40
- Kich thuée: (1,2 x 0,5 x 1,8)m. (Rong x Sau x Cao)
- Chat liéu: Khung d6 lam bang g thao lao hodc nhém g0 tuong
dl;ong ~‘[r(} 1én. Van trdm, ngdn ti, nap tﬁ‘, day t1°~1, hau ta lam
bang go ghép Cong nghi¢p, phu son PU day s& g0.
- Qui cach: Tu lam dang khung do6 va chia lam 2 khoang:
Khoang trén b6 tri gitra khoang ¢6 01 san dirng d€ ngan tu thanh
02 phén (01 bén phia trén lam 01 thanh tron dé treo quan ao; 01
bén bo tri 01 ngdn dé mung, mén..), chia lam 02 canh cura khung
d6 bang gd tram lam bang gb ghép, chiéu cao tir day dén noc
khoang 1,45m. Khoang dudi lam 02 hoc tu, chiu cao tur day
dén n6c khoang 0,3m.
+ Khung d6 mat tién day > (0,035 x 0,06)m.
+ Khung d6 mat hau day > (0,03 x 0,05)m.
+ X4 nap day > (0,03 x 0,07)m.
+ Xa day day > (0,03 x 0,06)m.
+ P4 cira day > (0,025 x 0,05)m.
+ Cac d6 lién két day > (0,025 x 0,055)m.
+ B0 hau,vach, ngan day > (0,025 x 0,04)m.
+ Tram hong, tram ctra day > 0,010m.
+ Van hau, van ddy, van nap, vach ngin, van ngin day >
0,010m.
+ Mat hoc ti day > 0,015m.
3 Giudng tang

- Kich thude: (0,9 x 2 x 1,75) m (Rong x Dai x Cao).

- Chat liéu: Toan b 1am bang gd thao lao hodc nhom g twong
duong trd 1én, phu son PU day s go, mau go ty nhién, bong
mo.
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- Quy cach:

+ Chan giuong day > (0,07 x 0,07)m.

+ Diém givong (Thanh givdng) day > (0,03 x 0,100)m.

+ Thanh bao vé (Lang cang) day > (0,03 x 0,05)m.

+ Song bao vé day > (0,02 x 0,035)m.

+ Cau thang 1én tang trén day > (0,035 x 0,055)m.

+ Mam (Pon hao) day > (0,035 x 0,055)m.

+ Bo dau vat, bd dat day > (0,02 x 0,03)m.

+ Vat giuong day > 0,0Im

+ Cay giang mung day > (0,02 x 0,04)m. Chuot dau tron dang
ném dé cam vao khoen bat c6 dinh trén chan giuong va lay ra
tién lo1, chac chan.

Ghi chu:

- Trwong hop trong E-HSMT c¢6 ghi xudt xit, chiing logi, ddc diém, ky ma hiéu
cu thé cua thiet bi bat ky thi dwoc hiéu la twong dwong. Noi ham “twong dwong”
nghia la hang héa do c0 dac tinh ky thudt, tinh nang sir dung, thiét ké cong nghé,
tiéu chuan cong nghé va cdc ngi dung khac twong dwong voi vat tu, thiét bi da néu.

- Truong hop yeu cau ky thudt hang hod trong HSMT, néu cé déc tinh ky thut,
tinh néing sir dung, thiét ké cong nghé, tiéu chuan cong nghé dac trung cua mot nhan

hiéu, model ciia hang hod nao dé thi chii yéu néi ham minh hoa tham khdo dé so
sanh véi hang hod du thau ciia nha thau cé tinh chdt twong dwong.

- Moi mbi loai hang hoa 1a tron goi, nha thau phai tinh toan day du tat ca cac
chi phi vao mdi loai hang hoa du thau (bao gom thiét bi, phu kién, vat tu phy, ...,
chi phi bao hanh, bdo tri tai noi str dung, cac chi phi cho cac dich vu c6 lién quan va
tat ca céc chi phi can thiét dé thi cong, lép dat hoan chinh ding vao vi tri tai noi su
dung.

1.3. Cdc yéu cdu khdc

- Pady dii O lwo’ng hang hoa theo quy dinh tai pham vi cung cap cua E-HSMT,
ddp vmg yéu cau vé tién dg thi cong va cé so dé hodc thuyét minh tién do chi tiét.

- C6 ké hoach dao tao, huong dan sir dung cho don vi sir dung sau khi thi cong
hoan thanh goi thau.



- Thi cong lip dit va vat tw (phong bd mén Ly, phong bé mén Hoa hoc,
phong bo mén Sinh hoc, Phong by mon cong ngh¢, Phong b mon Ngoai ngir,
Phong bo mon Tin hoc)

+ Phu kién ld'p dat hoan chinh gém: Duong day truc chinh co tiet dién 4.0
(Ldp ddt trén tuwong tai 03 canh ciia PHBM theo hinh chit u). Puong ddy mach
nhanh, ré tw duwong ddy truc chinh dén cdc 6 cam dién co tiét dién 2.5 (Mgi canh cua
PHBM b6 tri 03 diém dé cung cdp nguén dién cho cdc ddy ban cia hoc sinh, moi
diém c6 it nhat 06 diém dé cam phich vao ldy nguén dién); méi ban hoc sinh c6 01
6 cam dién (cé it nhat 03 diém dé cam phich) va cé toi thiéu 3 — 4 mét ddy dan dién
c6 tiét dién 2.5 (loai 02 16p vé) dwoc néi véi 01 phich cam dé ldy nguén dién cung
cdp cho thiét bi (Laptop) ciia hoc sinh. Ong, nep hinh ban nguyét, éng gen, 6 cam,
aptomat, dau RJ45, bit cao su, ddy mang, ddy ddn dién, vong danh s6 ddy mang...
(su dung thiét bi loai ¢é chat luwong cao, co thuwong hiéu trén thi truong, dam bdo do
bén va an toan dién). Cong lap dat hoan chinh hé thong.

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 gém co:

- Thi nghiém gb cac loai c6 néu trong E-HSMT.

- Hang hoa dugc dong goi trong qua trinh van chuyén dén cong trinh; Phai c¢6
phiéu dong goi chi tiét cho tung kién hang va cho timg b phan ro1, ghi r6 tén va ma
hiéu thiét bi. Phi€u nay dugc dung bén trong ting kién hang.

- Kiém tra s luong, khdi luong hang hoa tap két dén cong truong;

- Kiém tra ky ma hiéu san pham phu hop véi cac chimg tir ) theo E-HSDT;

- Kiém tra céc dic tinh thong ) k¥ thuét cta cac loai thiét bi kém theo hang
héa phu hop véi1 E-HSDT,

- Kiém tra ngay, thang, nam cua cac ching tir phu hop vai thoi gian cung cap
va lap dat theo hop dong;

(*) Céc chung tur:

+ Ho6a don tai chinh theo quy dinh ctia B9 tai chinh.

+ Ban gbc (hoic ban sao y c6 chimg thyuc cua co quan chuc nang khong qua
06 thang) cac tai liéu quan ly chat lugng thiét bi theo quy dinh cua E-HSMT.



