Phin 2. YEU CAU VE KY THUAT
Chwong V. YEU CAU VE KY THUAT
Muc 1. Yéu cau vé k§ thuat
Yéu cau vé ky thudt bao gom cdc ndi dung co ban nhw sau:
1.1. Gidi thi¢u chung vé dw dn/dw todn mua sim, goi thiu
- Tén Dy toan: Mua sam, lip dit trang thiét bi cac phong hoc bd mén va phong 1am
viéc cua Truong THPT M¢ Linh,;
- Tén goi thau: Goi thau sd 01: Mua sam, lip dit trang thiét bi cac phong hoc bd mén
va phong lam viéc cua Truong THPT Mé Linh,;
- Ngudn vén: Ngan sach nha nude nam 2026
- Chu dau tu: Trudng Trung hoc Pho thong Mé Linh;
- Hinh thutre Iva chon nha thau: Chao hang canh tranh, qua mang
- Phuong thtrc lya chon nha thau: Mot giai doan mot thi hd so;
- Thoi gian bat dau to chirc lwa chon nha thau: Quy 11, nim 2026.
- Thoi gian t6 chuc Iya chon nha thau: 60 ngay
- Loai hop dong: Tron goi.
- Thoi gian thuc hién géi thau: 20 ngay
- bia diém thuc hién: Truong Trung hoc Pho thong Mé Linh.
1.2. Yéu cdu vé kj thugt

Yéu cau vé kj thudt bao gom yeéu cau vé ky thudt chung va yéu cau vé ky thudt chi tiét
doi véi hang héa thude pham vi cung cdp cia goéi thau, cu thé:

a) Yéu cau vé ky thudt chung

Pham vi cong viéc ctia nha thau chao hang bao gém (nhung khong han ché) cac
ndi dung sau:

- T6 chirc, cung cap, lip dat, nghiém thu va ban giao hang hoa.

- Cung cap, van chuyen lap dit, ddo tao, huéng dan st dung, ... cac hang hoa theo
dung vi tri, dia diém va yéu cau ctia Chu dau tu;

- Nha thau tham gia du thau phai chao ding va du khdi luong hang hoa néu tai Bang
Pham vi cung cip hang hoa;

- Chiing loai hang héa: Nha thau tham gia dy thau phai chao dung va du chung loai,
khdi lwong hang hoa néu tai Bang Pham vi cung cap hang hoa thudc Mau s6 01A (webform
trén Hé thdng) chuwong IV ctia E-HSMT; Hang hoa duogc san xuat chinh hing va xuit Xu
rd rang, hop phap, tung chung loai phai ghi rd tn, ky ma hi€u, nhén hi¢u, ndm san Xuat,
xuat X1, hing san xuat, cac thong s k¥ thuat, chat luong hang héa tuan thi theo dung yéu
cau ciia E-HSMT

- Chat luong: Céc thiét bi ma nha thau dé xuét cung cap, lap dat phai c6 xut xir rd



rang, va m&i 100%, chua qua str dung, dap Gng theo yéu cau cu thé tiéu chuan chét luong
cac hang hoa quy dinh cu thé & Phan 1.2 thudc Muyc 1. chuong nay. Cu thé:

+ Hang hoa cung cip phai c6 cac dic tinh k§y thuat, tiéu chi chat lugng dap Gng véi
cac yéu cau vé dic tinh k¥ thuat, tieu chuan chat lugng dugc néu trong EHSMT, phai dam
bao méi 100% (Thong sd ki thuat yéu ciu tit ca cac hang hoa va vat liéu, vat tu st dung
cho hang hoa phai méi, chua qua st dung, sir dung toan bd cac cai tién moi nhat vé thiét
ké va vat liéu, trir trudng hop c6 quy dinh cu thé khac trong hop dong), san xuét tir nim
2025 trd lai day.

+ Nha thau phai chiu trach nhi¢m vé tinh chét 6n dinh, an toan cua tit ca céc hang
hoa trong sudt thoi gian cung cap, lap dat, hoan thién goi thau trong giai doan bao hanh va
thuc hién ché d¢ hau mai.

+ Céc hang hoa, thiét bi cung cép, lap dat vao goi thau phai c6 cong suat, théng sd
k¥ thuat ding theo hd so moi thau duoc cap tham quyén phé duyét.

+ Hang hoa, thiét bi cung cap, ldp dit vao goi thau phai dap ung quy chuan, tiéu
chuan ky thuét theo yéu cau ciia E-HSMT va tuan thil quy dinh ctia phéap luat hién hanh.

+ C6 chimg chi xuét x{r va ching chi chat luong (néu c6).

- Tai li¢u ky thuat trong E-HSDT: Tat ca cac hang hoa/thiét bi duoc quy dinh trong
pham vi cung cap néu tai Muc 1 Chuong V phai co Catalogue, tai li¢u k¥ thuat cua nha san
xudt (hing san xuat) hodc cua dai 1y dugc uy quyen ban hang hodc tai liéu khac co gia tri
tuong dwong dé chimg minh hang hoa du thau dap Gng yéu cau ky thuat cia E-HSMT;
Catalogue, tai liéu k¥ thuat dugc sir dung bang Tiéng Anh hoic Tiéng Viét; Trudng hop
cac tai liéu nay bang tiéng nudc ngoai khac thi phai dinh kém ban dich tiéng Viét va nha
thau chiu trach nhiém vé tinh chinh xac noi dung ban dich. Ban dich tiéng Viét c6 thé dich
toan bo tai lidu hodc tom tat ndi dung nhung phai chimg minh duoc hang hoa dap tng day
du cac yéu cau tai Chuong Vcua E-HSMT). Trudng hop trong catalogue khong day du
thong sd theo yéu cau ctia E-HSMT thi nha thau phai ¢ xac nhan thong s6 k¥ thuat cua
nha san xuat (hang san xuat) hoic cia dai Iy duoc ty quyen ban hang hodc tai liéu khac co
gia tri tuong dwong dé chimg minh. Riéng ddi véi thiét bi phu kién lap dat khong yéu cau.

- Bao hanh, bao tri san pham:

+ Tho1t gian bao hanh ddi véi céc hang hoa tai muc Mau s 01A (webform trén Hé
thong) chuong IV ciia E-HSMT: t6i thiéu 12 thang, dap ung thoi gian bao hanh t6i thiéu
dbi véi timg danh muc hang hoa theo muc 1.2 Chuong V ctia E-HSMT va theo tiéu chuin
ctia nha san xuét tinh tir thoi diém nha thiu nghiém thu ban giao cho don vi sir dung tai
san.

+ Bao hanh hang héa theo hop dong;

+ Toan bd nhimng truong hop thiét bi hong hoc do 16i thiét ké hodc ché tao, thiét bi
hoat dong khong ding, khong du cong ning thiét ké sé duoc nha thau thay thé trong thoi
gian bao hanh va nha thau phai hoan toan chiu trach nhiém chi tra cac chi phi.

+ Nha thau c6 trach nhiém tu van k§ thuat mién phi cho chii dau tu trong viéc stra
chita thay thé thiét bi trong toan bd quing doi cua thiét bi.

- Pao tao, huéng dan sir dung:



+ Sau khi hang hoa dugc ban giao, Nha thau (bén B) thuc hién viéc dao tao, hudng
dan str dung, chuyén giao céng nghé (néu c6) cho Chii dau tu (bén A). Cac can bo cua bén
A sau khi tham gia 16p dao tao, huéng dan c6 thé sir dung thanh thao hé théng. Moi chi phi
lién quan nd1 dung nay do bén B chi tra.

+ Viéc dao tao phai bao gém phén thuc hanh truc tiép trén HE théng thiét bi, phén
mém (néu c6) da trién khai cho bén A.

+ T6 chire dao tao, huéng dan st dung:

++ Tb chuc dao tao, hudng dan cho 1anh dao, chi huy don vi str dung.

++ T6 chirc dao tao cho can bd k¥ thuat, nguoi truc tiép st dung thiét bi.

b. Yéu cau kj thudt cu thé:

Bit ky thwong hiéu, ma hiéu (neu c¢6) trong bang Tiéu chuin k¥ thuat chi tiét dudi
day dé minh hoa cho céc tiéu chuan chat lugng, tinh nang ky thuat yéu cau, nha thau co thé
Iwa chon dy thau hang hoa co ngudn gdc, xuat xi, nha san Xuat, thuong hiéu, ma hi¢u phu
hop véi diéu kién cung cap nhung phai dam bao yéu cau c6 tiéu chuan k¥ thuat, dic tinh
ky thudt, tinh nang, str dung “tuwong duong” hodc “uu viét hon” so vdi cac yéu cau t6i thiéu.
Tom tat thong so ky thuat ciia hang héa va cac dich vu lién quan phai tuan thu cic thong
sO k¥ thuat va cac tiéu chuan sau day:

STT | Tén tai san/trang thiét bi Théng s6 k¥ thuat

Tong cong

Phong hoc thong thudng

Ban ghé ctia can bo, gido vién c6 ta treo va chd dé may vi tinh
a. Ban gi4o vién c6 ta treo va chd dé may vi tinh

KT: W1200 x D600 x H750 mm

- Thiét ké ban: Mit ban phéng hinh chir nhat, ti treo c6 khoa
bao v¢, ban phim va chd dé CPU.

- Mit ban duoc 1am bang gb Cao su ghép loai A déd qua tam sdy
day 18mm son phu PU 5 16p mau vang van g0. Vit liéu gb cao
su dugc thur nghiém theo tiéu chudn TCVN 8048: 2014, Son phu
PU dugc thtr nghiém theo tiéu chudn TCVN 2097 vé d6 bam
dinh cua son va tiéu chuan JIS K 5663 vé do bén thoi tiét cla
Ban ghé (can bo, gido vién) | mang son c6 thé dat trén 3 nam, an toan trong st dung.

- Khung ban 1am bang thép hop 30 x 30mm day 1,0 mm, 25 x
25, 20 x 20 mm dugc thir nghiém theo ti€u chuén TCVN 197-
1:2014 trong d6 dap tmg yéu cau cu thé vé gidi han chay 250 >
Mpa, Do bén kéo dut > 300 Mpa, D6 gidn dai trong dbi > 25%.
Toan bd khung ban dugc han trén robot cho chét luong mdi han
dong déu trong khi CO2 va dugc son trén day chuyén cong
nghé cao theo tiéu chuan ASTM E376:2017 vé do day 16p son
dat > 80 pum; tiéu chudn ASTM D3359:2017 vé d6 bén bam
dinh 16p son dat > cap 5B; tiéu chuan ASTM B117 vé phun mu
mudi trung tinh trén bé mit son tinh dién (Khong phéng rop,




STT

Tén tai san/trang thiét bi

Théng s6 k§y thuit

bong troc, ran nat, tao vay va muoi hoa trén bé mat mau son >
2 nam) c6 tac dung chéng xude, nhiét, 36 4m 6xi hoa.. Khung
ban duoc lién két bang cac thanh gidng chir H.

- Mt ban va ngin ban duoc bét v6i khung bang ¢ vit chuyén
dung va thaim my. Chan ban cé dau bit nhua chét luong cao,
dau bit nhya gin chéic chan vao khung.

b. Ghé gido vién

KT: W360 x D380 x H 450 x H830mm

- Khung ghé 1am bang thép hop 25 x 25 mm day 1,0 mm duoc
thir nghiém theo tiéu chuan TCVN 197-1:2014 trong d6 dap
g yéu cau cu thé vé gi6i han chay 250 > Mpa, Do bén kéo
dut > 300 Mpa, Do gian dai twong ddi > 25%. Toan bd khung
ghé dugc han trén robot cho chat lugng mdi han déng déu trong
khi CO2 va dugc son trén day chuyén cong nghé cao theo tiéu
chuan ASTM E376:2017 vé do day 16p son dat > 80 um; tiéu
chuin ASTM D3359:2017 vé d6 bén bam dinh 16p son dat >
cép 5B; tiéu chuan ASTM B117 vé phun mu mudi trung tinh
trén bé mat son tinh dién (Khong phong rop, bong tréc, ran nat,
tao vay va mudi hoé trén bé mat mau son > 2 nam).

- Mt ghé va tya ghé dugc lam bang gd Cao su ghép loai A da
qua tim sdy day 18mm son phi PU 5 16p méau vang véan g6. Vat
liéu gd cao su duge thir nghiém theo tiéu chuan TCVN
8048:2014, Son phu PU dugc thir nghiém theo tiéu chuén
TCVN 2097 vé do bam dinh ctia son va tiéu chuan JIS K 5663
vé d6 bén thoi tiét cua mang son co thé dat trén 3 nam, an toan
trong su dung.

- Mit ghé va tya ghé duoc bat voi khung bang b¢ vit chuyén
dung va thim m¥. Chan ghé c6 dau bit nhya chat lugng cao,

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh : 12 thang

Ban ghé hoc sinh (02 chd)

Ban ghé hoc sinh 02 chd ngoi (1 ban + 2 ghé)

a. Ban hoc sinh 02 chd ngoi

(trong do6 c6 24 ban hoc sinh hinh thang)

KT ban: rong ban 120 cm, sdu ban 40cm, Cao ban 75cm

- Két cAu, vat liéu ban:

+ Khung ban: Khung ban bang thép hop 50x25mm day 1,0mm,
thép hop 25x25mm, cac xa giang bang thép hop 20x20mm
duoc kiém nghiém theo ti€u chuan TCVN 197-1:2014 trong do
dap ing yéu cau cy thé: C6 d6 bén kéo > 300MPa; Gidi han
chay > 250 MPa; D¢ gidn dai > 25 %. Toan bo khung ban dugc
han ngéu trong khi CO2 bang robot, mai nhin, duoc son tinh
dién trén day chuyen cong nghé cao theo tiéu chuan ASTM
E376:2017 vé d6 day 16p son dat > 80pm, do bén bam dinh cua
16p son theo tiéu chuan ASTM D3359:2017 dat cip 5B, vé




STT

Tén tai san/trang thiét bi

Théng s6 k§y thuit

phun mu mudi trung tinh trén bé mit son tinh dién theo tiéu
chuan ASTM B117 dat két qua khong phdng rop, bong troc,
ran nat, tao vay va mudi hoa trén bé mat son > 2 nim, dam bao
thAm my, do bén két ciu va son phu. Gidng chit H c6 db dung
gitra.

+ Mit ban duoc 1am bang gd Cao su ghép loai A da qua tAm
sdy day 18mm son pha PU 5 16p mau vang van gd. Vit liéu gd
cao su duogc thir nghiém theo tiéu chuan TCVN 8048:2014, Son
phii PU dugc thir nghiém theo tiéu chuan TCVN 2097 vé do
bam dinh ctia son va tiéu chuan JIS K 5663 vé d¢ bén thoi tiét
ctia mang son c6 thé dat trén 3 nam, an toan trong st dung.

+ Mt ban va khung lién két v6i nhau bang b¢ vit chuyén dung.
b. Ghé hoc sinh 01 chd ngoi

KT ghé: Cao mat ghé 45 cm, sau mat ghé 36 cm, rong mat ghé
34 cm

- Két cau, vat liéu ghé:

+ Khung ghé bang thép hop 25x25mm, day 1,0 mm . Toan b
khung ghé duogc han trén robot cho chat lwong mdi han dong
déu trong khi CO2, mai nhén, son tinh dién mau ghi, trén day
chuyén cong nghé cao theo tiéu chuan ASTM E376:2017 vé do
day 16p son dat > 80pm, d6 bén bam dinh ciia 16p son theo tiéu
chuan ASTM D3359:2017 dat cip 5B, vé phun mu mudi trung
tinh trén bé mat son tinh dién theo tiéu chuan ASTM B117 dat
két qua khong phong rop, bong tréc, ran nit, tao vay va muol
hoa trén bé mat son > 2 nam, dam bao thim my, d6 bén két ciu
va son phu.

+ Mt ghé, tua ghé dugc lam bang gd Cao su ghép loai A da
qua tam sdy day 18mm son pht PU 5 16p mau vang van gd. Vit
liéu gb cao su dugc thir nghiém theo tiéu chuan TCVN
8048:2014, Son phii PU dugc thir nghiém theo tiéu chuan
TCVN 2097 vé do bam dinh ctia son va tiéu chuan JIS K 5663
vé d6 bén thoi tiét cua mang son co thé dat trén 3 nam, an toan
trong su dung.

+ Mt ghé, tua ghé va khung lién két v6i nhau bang dc vit
chuyén dung.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh : 12 thang

May tinh dé ban cho gido
vién

May tinh dé ban

B¢ vi xu 1y: Intel® Core™ i3 12100 Processor (3.30Ghz/12MB
Intel® Smart Cache/4C/8T)

B¢ nhé RAM: 8GB DDR H3 trg téi thiéu 4 khe caim RAM, O
cung: SSD 256GB

Mainboard: Chipset Intel trong thich véi bo vi xtr 1y. Giao tiép
két ndi bén ngoai va bén trong:




STT | Tén tai san/trang thiét bi Théng s6 k§y thuit
3xPCle 4.0/3.0, 1 x PCI, 1 x D-Sub Port, 1 x DVI-D port,
1XxHDMI port, 1 x Display port, 2 x COM (1 x COM port at
back panel, 1 x COM connector), 4 x khe cam RAM DDR5, 4 x
USB 3.1 port(s) (C6 bao gdbm Type C), 2 x USB 2.0 port(s), 1
x M.2 (chuin 2280, 2260, 2242), 4 x SATA 6.0 Gb/s Ports, 1 x
S/PDIF out connector, 1 x Chassis intrusion header, 1 x TPM
header, 3 x Audio Jacks. Mainboard dong thuong hiéu.
Card man hinh: Tich hop Intel® UHD Graphics
Cac am thanh: Tich hop 8 Channel High Definition Audio
Man hinh: Man hinh 21.5" Widescreen
- Kich thudc 21.5 inch
- B¢ phan giai: 1920 x 1080 (Full HD)
- San pham c6 sir dung cong nghé A/LBL
V6 may va ngudn: m-Tower front USB With PSU 450W
Ban phim: standard
Chudt: Optical
Hé diéu hanh: FreeDOS
Tiéu chuan chat lugng: 1SO 9001:2015; ISO 14001:2015;
TCVN ISO/ IEC 17025:2017
Tinh nang tich hop:
- Giam sat nhiét d6 hé théng, quat, dién ap va trang thai phén
cung
- Quan 1y tir xa: Quan 1y man hinh tir xa, diéu khién ngudn
dién, thiét 1ap va cap nhat BIOS
- Bao mat: Kich hoat/v6 hiéu hoa céng USB
- Khéi phuc nhanh hé thong bang 1 niit nhan.
- Cho phép xo04 sach s& AN TOAN tat ca dir lidu 6 cimg.
- Ché 6 POWER LED hJ trg trén mainboard dén b4o hi¢u 18i
tich hop san BEN NGOAI may tinh chi rd ngudn géc caa su ¢d
hoat dong ciia CPU / VGA / BOOT / Memory mdi lan khoi
dong hé thong (khong can su dung ban tra ciu 16i), qua do tiét
kiém dugc thoi gian xac dinh 16i dé khic phuc su ¢ dé dang
hon
T Phong hoc b mon Khoa

hoc - Cong nghé

* Phong thwc hanh thi

nghiém
Ban ghé thi nghiém, thyc hanh cua gido vién
a. Ban thi nghiém (Mt ban bang vat liéu HPL) + cong lap dat

Ban ghé thi nghiém, thuc Kich thude: 1500 x 600 X 750 mm. )

1 T 777 | + Mat ban: Lam bang vat li¢u phenolic-HPL chong tron trot,

hanh cua gido vién

cach dién, cach nhiét day 18mm, chiu hoa chét va co do bén
cao. Vat liéu HPL duoc kién} nghi¢m theo ti€u chuan ISO 175,
178:2010. BE mat ctia ban tiép xtic vdi a xit ddm dic > 24 gio




STT

Tén tai san/trang thiét bi

Théng s6 k§y thuit

khong bi rop, bong troc.

- Khung ban 40x40 mm, 20x40mm, 25x25mm d¢ day 1,0mm.
Vit lidu bang thép hop duogc thir nghiém theo tiéu chudn TCVN
197-1:2014. Toan bd khung ban duoc han ngau trong khi CO2
béng robot, mai nhn, duoc son cach dién kiém nghiém theo
tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p mang son dat
>200 MPa; tiéu chuan IEC 60060-1:1989 vé d6 bén dién 4p tan
s6 cong nghiép 2,5 KV/I1min dat két qua khong bi phong dién,
danh thung. Ban c6 cac thanh giang bit cd dinh chic chin. Ban
C6 nut cao su tao thAm my cho ban va chdng co co trén san
nha

+ Ban ¢6 hop dién gdbm c¢6 1 Ampe ké 1 chiédu (5A), 1 Ampe ké
xoay chiéu (5A), 1 von ké 1 chiéu (30V), 1 von ké xoay chiéu
(30V), 1 6 cdm doi 220V. Coc ngué)n den, do.

- Mit ban va khung ban va hop dién duogc bat v6i nhau bang b¢
vit chuyén dung tao tham m§.

- Cong lap dit bao gom: Cong cat dan gach, hoan tra mit bang
va di day dién ngam, day dién 1a loai day 2,51y loai tdt, dinh
keo dc vit ... tiy theo phong hoc thuc té.

b. Ghé thi nghiém

KT ghé: Cao mat ghé 45 cm, sau mat ghé 38 cm, rdng mat ghé
36 cm

- Khung ghé 1am bang thép hop 25x25 day 1,0 mm. Vit liéu
thép dugc kiém nghiém theo tiéu chuan TCVN 197-1:2014
trong d6 dap ing yéu cau cy thé: C6 d6 bén kéo > 300MPa;
Gioi han chay > 250 MPa; D¢ gién dai > 25 %. Toan bo khung
ban duoc han ngiu trong khi CO2 bang robot, mai nhan, dugc
son tinh dién trén day chuyen cong nghé cao dat tiéu chuan
ASTM E376:2017 vé d6 day 16p son dat > 80um, do bén bam
dinh ctia 16p son theo tiéu chuan ASTM D3359:2017 dat cép
5B, vé phun mi mubi trung tinh trén bé mat son tinh dién theo
tiéu chuan ASTM B117 dat két qua khong phong rop, bong
troc, ran nut, tao vay va mudi hoa trén bé mat son > 2 nam, dam
bao tham my, do bén két cau va son phu.

+ Mt ghé, tya ghé dugc 1am bang gd Lam bang gd cong
nghi¢p phu Melamin day 18 dat TCVN7756-3,5,6,7,11:2007
day 18mm mau van go.

+ Mit ghé, twa ghé va khung 1p rap lién két v6i nhau bang ren
bt chat ¢ vit chuyén dung.

+ Hang san xuat nam 2026 mai 100%

+ Bdo hanh: 12 thang

Ban hoc cc:)ng ngh¢ cua hoc
sinh (4 cho)

Ban thi nghiém phong cong ngh¢ cua hoc sinh (04 chd, 01 bang
dién) (Mat ban bang vat licu HPL)
- Kich thudc = Smm : Cao ban 750 x sau ban 600 x rong ban
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2200 mm

- Két ciu, vat liéu ban:

+ Khung ban: Khung chinh, chin ban bing thép hop: 40x40
mm, 25x50mm, 25x25mm d¢ day 1,0mm. Vat li¢u bang sat
dugc thir nghiém theo tiéu chudn TCVN 197-1:2014. Toan bo
khung ban dugc han ngéu trong khi CO2 bang robot, mai nhén,
dugc son cach dién kiém nghiém theo tiéu chuan TCVN 6099-
1:2007 vé chiéu day 16p mang son dat >200 MPa; tiéu chuin
IEC 60060-1:1989 vé do bén dién ap tin s cong nghiép 2,5
KV/1min dat két qua khong bi phong dién, danh thung. Ban c6
chan ting chinh gitp ké ban chac chan trén san nha.

+ Mat ban thi nghiém lam bang vat liéu HPL. Vat liéu HPL
dugc kiém nghiém theo tiéu chuan ISO 175, 178:2010. Bé mat
cda ban tiép xUc véi a xit dam dac > 24 gio khong bi rdp, bong
troc. Trén mat ban c¢6 go cao 10cm.

+ Hoi quay ngan ban bang gd MDF chiu nudc trang phi
melamin day 18mm gan sat dat.

+ Ban ¢6 1 hop dién gébm cé: 1 Ampe ké 1 chiéu (5A), 1 Ampe
ké xoay chiéu (5A), 1 von ké 1 chiéu (30V), 1 von ké xoay
chiéu (30V), 1 6 cam d6i 220V. Coc ngudn den, d6. Hop dién
duogc két ndi véi bo diéu khién trung tdm dam bao diéu khién
duoc dong hd von ké (V), ampe ké (A) hoat dong binh thudng.
b. Cong lap dat, day dién, 6ng ghen va vat tu phy

- Cong lap dat bao gom: Cong cat dan gach, hoan tra mat bang
va di day dién ngam, day dién 1a loai day 2,51y loai tbt, dinh
keo dc vit ... tiry theo phong hoc thue té.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Ghé thi nghiém, thuc hanh
cua hoc sinh

Ghé thi nghiém, thuc hanh cta hoc sinh

Ghé thi nghiém cua hoc sinh (Loai dé 5 chan, mat tron)

Mit ghé bang nhya ABS

KT ghé + 5Smm: Cao ghé 45 cm, ghé tron duong kinh 30 cm
KT khung ghé + 5mm: Cao khung 48 cm, ghé tron duong kinh
30cm

- Ghé thi nghiém hoc sinh 1 chd ngdi, mau sic dong bd v4i mat
ban thi nghiém (dam bao tham my).

- Két cAu, vit liéu ghé:

+ Khung ghé: Khung chinh, chan tru ghé bang thép tron ¢ 48
mm day 1,0mm. Vit li¢u bﬁng sat duoc thir nghiém theo tiéu
chuan TCVN 197-1:2014. Khung thép han lién v6i mat bich
day 2mm va 5 chan bang thép duc day 0,8mm. Chan ghé dugc
han ngau trong khi CO2, mai nhén, dugc son cach dién kiém
nghiém theo tiéu chudn TCVN 6099-1:2007 vé chiéu day 16p
mang son dat >200 MPa; tiéu chuan IEC 60060-1:1989 vé do
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bén dién &p tan s6 cong nghiép 2,5 KV/Imin dat két qua khong
bi phong dién, danh thung. Ghé cb chan nhya bt chit tranh
tray xudc nén nha.

+ Mt ghé: buic béng nhua ABS, bét chit véi mit bich khung
ghé, du6i mat nhira co xuwong ting cimg dam bao do bén co
hoc.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Hé théng ta diéu khién
trung tam

Tu diéu khién trung tam

KT: 600x600x700mm

- Khung ti: Lam béng thép hop 40 x 40, 20x40 do day 1,0 - 1,5
mm. Vat liéu thép duoc kiém nghiém theo tiéu chuan TCVN
197-1:2014. Toan bo khung tii dugc han ngau trong khi CO2
béng robot, mai nhan, duoc son tinh dién trén day chuyén cong
nghé cao dat tiéu chuan ASTM E376:2017 vé d6 day 16p son
dat > 80pm, do bén bam dinh cua 16p son theo ti€u chuén
ASTM D3359:2017 dat cip 5B, vé phun mi mudi trung tinh
trén bé mit son tinh dién theo tiéu chudn ASTM B117 dat két
qua khong phong rop, bong tréc, ran nit, tao vay va mudi hoa
trén bé mit son > 2 nam, tu c6 khoa dé dam bao an toan. Chan
ta c6 dau bit bang cao su chong cao co vao nén nha va tao tham
my.

- Mit ta dugc lam bang gd cao su ghép thanh day 18mm. Vat
liéu gb cao su dugc thir nghiém theo tiéu chuén TCVN 8048-
2:2009 trong d6 dap tmg yéu cau cu thé co khdi lugng thé tich
trong khoang 0,5 ~ 0,65 g/cm3; do am < 11,4% va son phu k¥
bang PU 5 16p mau vang nhat duoc kiém nghiém theo tiéu
chuan TCVN 2097 vé do bam dinh cua son va tiéu chuén JIS K
5663 vé do bén thoi tiét cuia mang son c6 thé dat trén 3 nim.

- Trén mit ti gdm cé: 1 Ampe ké 1 chiéu (5A), 1 Ampe ké
xoay chiéu (5A), 1 von ké 1 chiéu (30V), 1 von ké xoay chiéu
(30V), 1 6 cdm d6i 220V, dén béo sang khi cé dién.

- Bién thé ha 4p cong suat 1000VA, cung cap ngudn dién 220
V, 0-24V xoay chiéu va mot chiéu - dong dién 5A, c6 cidc num
vi chinh dé diéu hanh toan bo hé thong dién cua phong hoc,
gi4o vién diéu chinh dién 4 ap cua hoc sinh theo cac bai hoc, c6
hé thong chng giat va chong chép dién.

- Tt duoc lién két voi nhau bang dc vit chuyén dung tao thim
my.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh: 12 thang

Hé théng chau ria

Hé thong chau rira
a. Chau rira
KT: 600 x 600 x 750 mm
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- Khung chau rira dugc 1am bang sat hop 40 x40; 25 x 50mm
day 1,0 mm dat chét luong TCVN 197-1:2014 dugc son trén
day truyén cong nghé cao véi 16p son day 80-120 micron dat
tiéu chudn ASTM E376:2017 c6 tac dung chong xudc, nhiét, do
4m 6xi hoa, mau ghi sang. Khung chiu dugc lién két bang cac
thanh gidng c6 dinh dam bao chéc chan.

- Mit chau rira duoc lam béng compozit day 20mm.

- Quiy xung quanh duoc 1am bang gd MDF phu Melamin day
15mm céc canh dugc bo béng vt liéu chiu nude.

- C6 1 chau rra, 1 voi nudc béng Inox.

b. Cong lap dat

Cong lap dat bao gom: Cong cat dan gach, hoan tra mat bang va
di 6ng cap, thoat nudc ngam, dng nude vao va duong nude thai
loai t6t dam bao khong bi do gi trong qua trinh sir dung, dinh
keo dc vit ... tiry theo phong hoc thue té.

+ Hang san xuat nim 2026, méi 100%.

Phong bg mén Tin hoc

Ban ghé (can bg, gido vién)

Ban ghé ciia can bo, gido vién c6 tu treo va chd dé mdy vi tinh
a. Ban gio vién c6 ti treo va chd dé may vi tinh

KT: W1200 x D600 x H750 mm

- Thiét ké ban: Mat ban phang hinh chit nhat, tii treo c6 khoa
bao vé, ban phim va chd dé CPU.

- Mit ban duoc lam bang g Cao su ghép loai A di qua tim siy
day 18mm son pht PU 5 16p mau vang van gd. Vat liéu gb cao
su dugc thu nghiém theo ti€u chudn TCVN 8048:2014, Son phu
PU dugc thtr nghiém theo tiéu chudn TCVN 2097 vé d6 bam
dinh ctia son va tiéu chuan JIS K 5663 vé d¢ bén thoi tiét cua
mang son c6 thé dat trén 3 nam, an toan trong st dung. .

- Khung ban 1am bang thép hop 30 x 30 mm day 1,0 mm, 25 x
25, 20 x 20 mm dugc thir nghiém theo ti€u chuan TCVN 197-
1:2014 trong d6 dap tmg yéu cau cu thé vé gidi han chay 250 >
Mpa, Do bén kéo dut > 300 Mpa, D6 gidn dai trong dbi > 25%.
Toan bd khung ban dugc han trén robot cho chét luong mbi han
dong déu trong khi CO2 va dugc son trén day chuyén cong
nghé cao theo tiéu chuan ASTM E376:2017 vé do day 16p son
dat > 80 um; tiéu chuan ASTM D3359:2017 vé d6 bén bam
dinh 16p son dat > cép 5B; tiéu chuan ASTM B117 vé phun mu
mudi trung tinh trén bé mit son tmh dién (Khong phong rop,
bong troc, ran nut, tao vay va mudi hoa trén bé mit mau son >
2 nam) c6 tac dung chéng xudc, nhiét, d6 am oxi hoa.. Khung
ban dugc lién két bang cac thanh gidng chir H.

- Mit ban va ngin ban dugc bét v6i khung bang e vit chuyén
dung va tham my. Chan ban c6 dau bit nhua chat lugng cao,
dau bit nhya gan chic chan vao khung.
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b. Ghé gi4o vién

KT: W360 x D380 x H 450 x H830mm

- Khung ghé 1am bang thép hop 25 x 25 mm day 1,0 mm duoc
thir nghiém theo tiéu chuan TCVN 197-1:2014 trong d6 dap
g yéu cau cu thé vé gi6i han chay 250 > Mpa, D9 bén kéo
dut > 300 Mpa, Do gian dai twong d6i > 25%. Toan bd khung
ghé duoc han trén robot cho chat lwong mdi han ddng déu trong
khi CO2 va duoc son trén day chuyén cong nghé cao theo tiéu
chuin ASTM E376:2017 vé d6 ddy 16p son dat > 80 pum; tiéu
chuan ASTM D3359:2017 vé do bén bam dinh 16p son dat >
cép 5B; tiéu chudn ASTM B117 vé phun mu mudi trung tinh
trén bé mat son tinh dién (Khong phdng rop, bong troc, ran nut,
tao vay va mudi hod trén bé mat mau son > 2 nam).

- Mat ghe va tya ghé duoc lam bang gb Cao su ghép loai Ada
qua tam sdy day 18mm son pht PU 5 16p mau vang van gd. Vit
liéu go cao su dugc thir nghiém theo tiéu chuan TCVN
8048:2014, Son phui PU dugc thir nghiém theo tiéu chuan
TCVN 2097 vé do bam dinh ctia son va tiéu chuan JIS K 5663
vé d6 bén thoi tiét cua mang son co thé dat trén 3 nam, an toan
trong su dung.

- Mit ghé va twa ghé duoc bat voi khung bang b¢ vit chuyén
dung va thim my. Chan ghé c6 dau bit nhya chat lugng cao,

+ Hang san xuat ndm 2026 méi 100%

+ Bdo hanh : 12 thang

Ban ghé may tinh

Ban ghé may tinh (1 ban 2 ghé)

a. Ban may tinh

KT: W1200 x D500 x H750 mm

- Thiét ké ban: Mt ban phang hinh chit nhat, c6 2 chd dé ban
phim va CPU

- Mit ban dugc lam bang gb Cao su ghép loai A déd qua tam sy
day 18mm son phu PU 5 16p mau vang van g0. Vit liéu gb cao
su dugc thtr nghiém theo ti€u chuan TCVN 8048:2014, Son phu
PU duoc thir nghiém theo tiéu chuan TCVN 2097 vé do bam
dinh ctia son va tiéu chuén JIS K 5663 vé do bén thai tiét cua
mang son ¢ thé dat trén 3 ndm, an toan trong st dung.

- Khung ban 1am bang thép hop 25 x 50 mm day 1,0 mm, 25 x
25, 20 x 20mm duogc thir nghiém theo tiéu chuén TCVN 197-
1:2014 trong d6 dap tmg yéu cau cu thé vé gidi han chay 250 >
Mpa, Do bén kéo dut > 300 Mpa, D6 gidn dai trong dbi > 25%.
Toan bd khung ban dugc han trén robot cho chét luong mdi han
ddng déu trong khi CO2 va duoc son trén ddy chuyén cong
nghé cao theo tiéu chuan ASTM E376:2017 vé d¢ day 16p son
dat > 80 um; tiéu chuan ASTM D3359:2017 vé d6 bén bam
dinh 16p son dat > cap 5B; tiéu chuan ASTM B117 vé phun mu
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mudi trung tinh trén bé mat son tinh dién (Khong phong rop,
bong tréc, ran nat, tao vay va mudi hoa trén bé mat mau son >
2 nam) c6 tac dung chéng xudc, nhiét, d6 am oxi hoa.. Khung
ban duoc lién két bang cac thanh giang chir H.

- Mit ban va ngin ban duoc bat véi khung bang dc vit chuyén
dung va thaim my. Chan ban c6 dau bit nhua chat lugng cao,
dau bit nhua gén chic chén vao khung.

b. Ghé

KT: W340 x D360 x H450 x H830mm

- Khung ghé 1am bang thép hop 25 x 25 mm day 1,0 mm duoc
thir nghiém theo tiéu chuan TCVN 197-1:2014 trong d6 dap
g yéu cau cu thé vé gi6i han chay 250 > Mpa, Do bén kéo
dat > 300 Mpa, Do gidn dai twong d6i > 25%. Toan b khung
ghé duogc han trén robot cho chat lugng mdi han déng déu trong
khi CO2 va duoc son trén day chuyén cong nghé cao theo tiéu
chuin ASTM E376:2017 vé d6 day 16p son dat > 80 um; tiéu
chuan ASTM D3359:2017 vé do bén bam dinh 16p son dat >
cép 5B; tiéu chudn ASTM B117 vé phun mi mudi trung tinh
trén bé mat son tinh dién (Khong phong rop, bong troc, ran nut,
tao vay va mudi hod trén bé mat mau son > 2 nam).

- Mat ghe va tya ghé duoc lam bang gb Cao su ghép loai Ada
qua tam sdy day 18mm son pht PU 5 16p mau vang van gd. Vit
liéu go cao su dugc thir nghiém theo ti€u chuan TCVN
8048:2014, Son phui PU dugc thir nghiém theo tiéu chuan
TCVN 2097 vé do bam dinh ctia son va tiéu chuan JIS K 5663
vé d6 bén thoi tiét cua mang son co thé dat trén 3 nam, an toan
trong su dung.

- Mt ghé va tya ghé dugc bat voi khung bang 6¢ vit chuyén
dung va tham my. Chan ghé c6 dau bit nhya chat lugng cao,

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh : 12 thang

May tinh dé ban ciia hoc
sinh

Méy tinh dé ban

Bo vi xtr ly: Intel® Core™ i3 12100 Processor (3.30Ghz/12MB
Intel® Smart Cache/4C/8T)

Bo nhé RAM: 8GB DDR H5 trg tdi thiéu 4 khe cim RAM, O
cung: SSD 256GB

Mainboard: Chipset Intel trong thich véi bo vi xtr 1y. Giao tiép
két ndi bén ngoai va bén trong:

3 x PCle 4.0/3.0, 1 x PCI, 1 x D-Sub Port, 1 x DVI-D port,
1xHDMI port, 1 x Display port, 2 x COM (1 x COM port at
back panel, 1 x COM connector), 4 x khe cim RAM DDRS, 4 x
USB 3.1 port(s) (C6 bao gdbm Type C), 2 x USB 2.0 port(s), 1
x M.2 (chuén 2280, 2260, 2242), 4 x SATA 6.0 Gb/s Ports, 1 x
S/PDIF out connector, 1 x Chassis intrusion header, 1 x TPM
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header, 3 x Audio Jacks. Mainboard dong thuong hiéu.

Card man hinh: Tich hop Intel® UHD Graphics

Cac am thanh: Tich hop 8 Channel High Definition Audio
Man hinh: Man hinh 21.5" Widescreen

- Kich thudc 21.5 inch

- D6 phan giai: 1920 x 1080 (Full HD)

- San pham c6 sir dung cong nghé A/LBL

V6 may va ngudn: m-Tower front USB With PSU 450W

Ban phim: standard

Chuot: Optical

Hé diéu hanh: FreeDOS

Tiéu chuan chat lugng: 1SO 9001:2015; ISO 14001:2015;
TCVN ISO / IEC 17025:2017

Tinh nang tich hop:

- Giam sat nhiét do hé thong, quat, dién ap va trang thai phan
cing

- Quan 1y tir xa: Quan 1y man hinh tir xa, diéu khién ngudn
dién, thiét 1ap va cap nhat BIOS

- Bao mat: Kich hoat/v6 hiéu hoa céng USB

- Khéi phuc nhanh hé thong bang 1 nit nhan.

- Cho phép xo04 sach s& AN TOAN tit ca dit liéu 6 ctng.

- Ché 46 POWER LED hJ trg trén mainboard dén bao hi¢u I3i
tich hop sain BEN NGOAI may tinh chi r ngudn gbc caa su cd
hoat dong ciia CPU / VGA / BOOT / Memory mdi lan khoi
dong hé thong (khong can st dung ban tra ciu 18i), qua do tiét
kiém dugc thoi gian xac dinh 16i dé khic phuc su ¢ dé dang
hon

May tinh dé ban cho gido
vién

Méy tinh dé ban

B vi xtr ly: Intel® Core™ i3 12100 Processor (3.30Ghz/12MB
Intel® Smart Cache/4C/8T) ‘
Bo nhé RAM: 8GB DDR H9 tro tdi thiéu 4 khe cdm RAM, O
cung: SSD 256GB

Mainboard: Chipset Intel tuong thich véi bo vi xir 1y. Giao tiép
két ndi bén ngoai va bén trong:

3xPCle 4.0/3.0, 1 x PCI, 1 x D-Sub Port, 1 x DVI-D port,
1xHDMI port, 1 x Display port, 2 x COM (1 x COM port at
back panel, 1 x COM connector), 4 x khe cim RAM DDRS, 4 x
USB 3.1 port(s) (C6 bao gdbm Type C), 2 x USB 2.0 port(s), 1
x M.2 (chuan 2280, 2260, 2242), 4 x SATA 6.0 Gb/s Ports, 1 x
S/PDIF out connector, 1 x Chassis intrusion header, 1 x TPM
header, 3 x Audio Jacks. Mainboard dong thuong hiéu.

Card man hinh: Tich hop Intel® UHD Graphics

Cac am thanh: Tich hop 8 Channel High Definition Audio

Man hinh: Man hinh 21.5" Widescreen
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- Kich thudce 21.5 inch

- B0 phan giai: 1920 x 1080 (Full HD)

- San pham c6 sir dung cong nghé¢ A/LBL

V6 may va ngudn: m-Tower front USB With PSU 450W

Ban phim: standard

Chuot: Optical

Hé diéu hanh: FreeDOS

Tiéu chuan chat lugng: 1SO 9001:2015; ISO 14001:2015;
TCVN ISO / IEC 17025:2017

Tinh nang tich hop:

- Giam sat nhiét d6 hé thdng, quat, dién ap va trang thai phan
cung

- Quan 1y tir xa: Quan 1y man hinh tir xa, diéu khién ngudn
dién, thiét 1ap va cap nhat BIOS

- Bao mat: Kich hoat/vo hiéu héa cong USB

- Khéi phuc nhanh hé théng bang 1 nit nhan.

- Cho phép xo04 sach s& AN TOAN tat ca dit liéu 6 ctng.

- Ché db POWER LED hd tro trén mainboard den bao hi¢u 15i
tich hop san BEN NGOAI may tinh chi ré ngUOn goc cua sy ¢b
hoat dong cua CPU / VGA / BOOT / Memory mdi lan khai
dong hé thdng (khong can sir dung ban tra ciu 16i), qua do tiét
kiém dugc thoi gian xac dinh 16i dé khic phuc su ¢ dé dang
hon

Tu/ké tai liéu, thiét bi

Tu thiét bi

KT: Rong 1000 x Sau 450 x Cao 1830mm

- Toan bd ti1 bang thép tim day 0,6mm dap dinh hinh va duoc
son tinh dién trén day chuyén céng nghé cao véi 16p son day
trén 80 um theo tiéu chuan ASTM E376:2017 c6 tac dung
chbng xudc, nhiét, @ 4m 6xi ho, mau ghi sang.

- Thiét ké ti: Trén canh kinh c6 2 dot c6 khoa bao v¢, dudi
canh kin c6 khoa bao vé riéng biét

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh : 12 thang

May in Laser

May in Laser da chirc nang (In, Scan, Copy) ddo mat

Laser Printer All in One

Loai may in : May in laser trang den da chirc nang (In, Copy,
Scan)

Kho gidy t6i da : A4

D0 phan giai : in va copy : 600x600dpi/ Scan: 9600x9600dpi
Két néi: USB 2.0

Téc d6 in den trang: 27 to/phit

Muc in: Cartridge - 2400 trang

Khdéi lugng:11.4kg

bién ap: Dién ap: AC 220 - 240V (£10%), 50 / 60Hz (+2Hz)
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Piéu hoa nhiét do treo

Diéu hoa 1 chiéu Inverter

1. May diéu hoa nhiét d6: Diéu hoa treo twong 12000BTU 1
chiéu Inverter; Cong nghé Inverter - Tiét kiém dién - Loai 1
chiéu (Lanh), Mbi chat lanh R32;

- Kich thuéc mdy: Cum trong nha: 805x194x285mm; Cum
ngoai troi: 720x270x495mm

- Trong lugng : Cum trong nha : 8.2 kg. Cum ngoai troi : 21.7
kg

- Luu luong gi6 trong nha (Cao/Trung binh/Thap): 599/442/350
m3/h. Dién ap : 220 + 240 V.

2. Chi phi lip dit may diéu hoa treo tudng 9000-12000BT:
Khdi lugng chol may

! tuong (>12.000 BTU) - Ong ddng (6ng D6/12 hodc 6/16 day 0.7mm) kém bao 6n cach
nhiét hai duong ddc 1ap: Sm
- Ong nuéc thai D21 mém: 6m
- Day dién 2x2,5: 20m
- At td mét 1P - 30A: 1 chiéc
- Gia treo V3 son chong ri: 1 bd
- Gen 20x10: 10m
- Vit tu phu thi cong dai vit, bang dinh, bang quén bao 6n: 1 ca
may
- Nhan cong lip dit hoan chinh
+ Bao hanh : 12 thang
+ Hang m&i 100%, san xuat nim 2025 trd lai day

IV | Phong hoc b mén Vit ly
Ban ghé thi nghiém, thuc hanh cua gido vién
a. Ban thi nghiém (M3t ban bang vat liéu HPL) + cong lap dit
Kich thudc: 1500 x 600 x 750 mm.
+ Mit ban: Lam bang vat liéu phenolic-HPL chdng tron trot,
cach dién, cach nhiét day 18mm, chiu hoa chét va co do bén
cao. Vit liéu HPL dugc kiém nghiém theo tiéu chuan ISO 175,
178:2010. B& mat ciia ban tiép xuc vai a xit dam dic > 24 gio
khong bi rop, bong troc.

Bin ghé thi nghiém, thuc - Khung b:éln 40x40 mm, 20x40mm, 25x25mm d6 day 71,Omm.
1 T 7T | Vat liéu bang thép hop dugc thir nghiém theo ti€éu chuan TCVN

hanh cta gido vién

197-1:2014. Toan bo khung ban duoc han ngau trong khi CO2
bang robot, mai nhin, dwgc son cach dién kiém nghiém theo
tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p méang son dat
>200 MPa; tiéu chuan IEC 60060-1:1989 vé d6 bén dién ap tan
s6 cong nghiép 2,5 KV/1min dat két qua khong bi phong dién,
danh thing. Ban c6 cac thanh giang bat ¢b dinh chic chin. Ban
c6 n{t cao su tao thim my cho ban va chdng cao co trén san
nha

+ Ban c6 hop dién gdm c6 1 Ampe ké 1 chiéu (5A), 1 Ampe ké
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xoay chiéu (5A), 1 von ké 1 chiéu (30V), 1 von ké xoay chiéu
(30V), 1 6 cdm d6i 220V. Coc ngudn den, do.

- Mit ban va khung ban va hop dién duoc bit voi nhau bang dc
vit chuyén dung tao thém my.

- Cong lap dat bao gdm: Coéng cit dan gach, hoan tra mat bang
va di day dién ngam, day dién 1a loai day 2,5ly loai tbt, dinh
keo dc vit ... tiry theo phong hoc thuc té.

b. Ghé thi nghiém

KT ghé: Cao mat ghé 45 cm, sadu mat ghé 38 cm, rdng mat ghé
36 cm

- Khung ghé 1am bang thép hop 25x25 day 1,0 mm. Vit liéu
thép duoc kiém nghiém theo tiéu chuan TCVN 197-1:2014
trong d6 dap tng yéu cau cu thé: C6 do bén kéo > 300MPa;
Gio61 han chay > 250 MPa; D¢ gian dai > 25 %. Toan bd khung
ban duoc han ngiu trong khi CO2 bang robot, mai nhén, dugc
son tinh dién trén day chuyén cong nghé cao dat tiéu chuan
ASTM E376:2017 vé d6 day 16p son dat > 80um, d6 bén bam
dinh cta 16p son theo tiéu chudn ASTM D3359:2017 dat cap
5B, vé phun mu mudi trung tinh trén bé mit son tinh dién theo
tiéu chuan ASTM B117 dat két qua khong phong rop, bong
tréc, ran nut, tao vay va mudi hoa trén bé mit son > 2 nam, dam
bao thAm my, do bén két ciu va son phu.

+ Mit ghé, twa ghé duoc 1am bang gd cong nghiép phu
Melamin day 18 dat TCVN7756-3,5,6,7,11:2007 day 18mm
mau van go.

+ Mt ghé, tura ghé va khung lap rép lién két voi nhau bang ren
bat chat dc vit chuyén dung.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Ban thi nghiém cua hoc
sinh (4 cho, gom h¢ thong
dién va cong lap dat)

Ban thi nghiém phong vat 1y ctia hoc sinh (04 chd, 01 bang
dién) (Mait ban bang vat liéu HPL)

a. Ban thi nghiém hoc sinh phong vat ly

- Kich thudc = Smm : Cao ban 750 x sau ban 600 x rong ban
2200 mm

- Két cAu, vat liéu ban:

+ Khung ban: Khung chinh, chan ban bang thép hop: 40x40
mm, 25x50mm, 25x25mm d¢ day 1,0mm. Vat liéu bang sat
dugc thir nghiém theo tiéu chuén TCVN 197-1:2014. Toan bd
khung ban duoc han ngau trong khi CO2 bang robot, mai nhin,
duoc son cach dién kiém nghiém theo tiéu chudn TCVN 6099-
1:2007 vé chiéu day 16p mang son dat >200 MPa; tiéu chudn
IEC 60060-1:1989 vé d6 bén dién ap tan s6 cong nghiép 2,5
KV/1min dat két qua khong bi phong dién, danh thung. Ban c6
chan ting chinh gitp ké ban chic chan trén san nha.
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+ Mt ban thi nghiém lam bang vat liéu HPL. Vat liéu HPL
duogc kiém nghiém theo tiéu chuan ISO 175, 178:2010. B& mat
ctia ban tiép xtic véi a xit ddm ddc > 24 gio khong bi rop, bong
troc. Trén mat ban co go cao 10cm.

+ Hbi quay ngin ban bang g0 MDF chiu nuéc trang phu
melamin day 18mm gén sat dat.

+ Ban ¢6 1 hop dién gém cé: 1 Ampe ké 1 chiéu (5A), 1 Ampe
ké xoay chiéu (5A), 1 von ké 1 chiéu (30V), 1 von ké xoay
chiéu (30V), 1 6 cam d6i 220V. Coc ngudn den, d6. Hop dién
duogc két ndi v6i bd diéu khién trung tdm dam bao diéu khién
duoc dong hé von ké (V), ampe ké (A) hoat dong binh thudng.
b. Cong lap dat, day dién, 6ng ghen va vat tu phy

- Cong lap dat bao gom: Cong cat dan gach, hoan tra mat bang
va di day dién ngam, day dién 1a loai day 2,51y loai tdt, dinh
keo dc vit... tiy theo phong hoc thuc té.

+ Hang san xuat ndm 2026 méi 100%

+ Bdo hanh: 12 thang

Ghé thi nghiém, thuc hanh
cua hoc sinh

Ghé thi nghiém, thuc hanh cta hoc sinh

Ghé thi nghiém cua hoc sinh (Loai dé 5 chan, mat tron)

Mit ghé bang nhya ABS

KT ghé = 5Smm: Cao ghé 45 cm, ghé tron dudng kinh 30 cm
KT khung ghé = 5mm: Cao khung 48 cm, ghé tron duong kinh
30 cm

- Ghé thi nghiém hoc sinh 1 chd ngdi, mau sic dong bd véi mit
ban thi nghiém (dam bao tham my).

- Két cAu, vat liéu ghé:

+ Khung ghé: Khung chinh, chan tru ghé bang thép tron ¢ 48
mm day 1,0mm. Vat liéu bé“mg sdt duoc thir nghiém theo tiéu
chuan TCVN 197-1:2014. Khung thép han lién v&i mit bich
day 2mm va 5 chan bang thép duc day 0,8mm. Chan ghé dugc
han ngau trong khi CO2, mai nhén, dugc son cach dién kiém
nghiém theo tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p
mang son dat >200 MPa; tiéu chuan IEC 60060-1:1989 vé do
bén dién ap tan s6 cong nghiép 2,5 KV/Imin dat két qua khong
bi phong dién, danh thung. Ghé ¢6 chan nhya bt chat tranh
tray xudc nén nha.

+ Mit ghé: DPuc bang nhya ABS, bt chit véi mat bich khung
ghé, dudi mat nhya cé xuong ting ciing dam bao do bén co
hoc.

+ Hang san xuat ndm 2026 méi 100%

+ Bdo hanh: 12 thang

Hé théng ta diéu khién
trung tam

Tu diéu khién trung tam
KT: 600x600x700mm
- Khung tu: Lam bang thép hop 40 x 40, 20x40 d6 day 1,0 - 1,5
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mm. Vat liu thép dugc ki€ém nghiém theo tiéu chuan TCVN
197-1:2014. Toan bd khung tu duoc han ngiu trong khi CO2
bang robot, mai nhan, dugc son tinh dién trén day chuyén cong
nghé cao dat tiéu chudn ASTM E376:2017 vé d6 day 16p son
dat > 80um, d6 bén bam dinh cta 16p son theo tiéu chuan
ASTM D3359:2017 dat cip 5B, vé phun mi mudi trung tinh
trén bé mit son tinh dién theo tiéu chudn ASTM B117 dat két
qua khong phéng rop, bong troc, ran nit, tao vay va mudi hoa
trén bé mit son > 2 nim, ta c¢6 khoa dé dam bao an toan. Chan
ti c6 dau bit bang cao su chong 0 co vao nén nha va tao thAm
my.

- Mt ti duoc lam bang b cao su ghép thanh day 18mm. Vit
liéu gd cao su duge thir nghiém theo tiéu chuan TCVN 8048-
2:2009 trong d6 dap tmg yéu cau cu thé c6 khéi lugng thé tich
trong khoang 0,5 ~ 0,65 g/cm3; d6 4m < 11,4% va son phu k¥
bang PU 5 16p mau vang nhat dugc kiém nghiém theo tiéu
chuan TCVN 2097 vé do bam dinh cta son va tiéu chuén JIS K
5663 vé d6 bén thoi tiét cta mang son co thé dat trén 3 nam.

- Trén mat ti gdm c6: 1 Ampe ké 1 chiéu (5A), 1 Ampe ké
xoay chiéu (5A), 1 von ké 1 chiéu (30V), 1 von ké xoay chiéu
(30V), 1 6 cam doi 220V, den bao sang khi c¢6 dién.

- Bién thé ha 4p cong suit 1000VA, cung cip ngudn dién 220
V, 0-24V xoay chiéu va mot chiéu - dong dién 5A, ¢ cac nam
vi chinh dé diéu hanh toan bd hé thong dién cua phong hoc,
gi4o vién diéu chinh dién ap cua hoc sinh theo cac bai hoc, co
hé thong chéng giat va chdng chap dién.

- Ta duoc lién két v6i nhau bang dc vit chuyén dung tao thim
my.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Hé théng chau ria

Hé thong chau rira

a. Chau rira

KT: 600 x 600 x 750 mm

- Khung chau rtra dugc lam béng sat hop 40 x40; 25 x 50mm
day 1,0 mm dat chit lugng TCVN 197-1:2014 duoc son trén
day truyén cong nghé cao véi 16p son day 80-120 micron dat
tiéu chudn ASTM E376:2017 ¢6 tac dung chéng xudc, nhiét, do
am 6xi hod, mau ghi sang. Khung chau dugc lién két bang cac
thanh giang c6 dinh dam bao chéc chén.

- Mit chau rira duoc lam b?mg compozit day 20mm.

- Quay xung quanh dugc lam bang gd MDF phii Melamin day
15mm cac canh duogc bo béng vat liéu chiu nude.

- C6 1 chau rira, 1 voi nudce bang Inox.

b. Cong lap dat
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Cong lap dat bao gobm: Cong cat dan gach, hoan tra mat bang va
di 6ng cap, thoat nudc ngam, dng nude vao va duong nude thai
loai tot dam bao khong bi do gi trong qua trinh sir dung, dinh
keo dc vit... tiy theo phong hoc thuc té.

+ Hang san xudt nam 2026, m&i 100%.

Quat thong gio (gém cong
lap dat)

Quat théng gio

a. Quat thong gid

Mau sic: Tring

Cong suat: 25W — tiét kiém dién ning
Luu luong gid: 23,7 m3/phut

Dién ap: 220V/50Hz

Duong kinh sai canh: 150mm

Kich thudc lap dat: 200x200x65mm

Béo hanh: 12 Théng

b, Phu kién + cong lip dit

- Day dién, b cdm, vit no, cat xi mang .....
- Cong lap dat: Cat duc tudng va hoan tra lai bé mit
- Bao hanh, bao tri tai don vi

May tinh dé ban cho gido
vién

May tinh d¢ ban

B¢ vi xur 1y: Intel® Core™ 13 12100 Processor (3.30Ghz/12MB
Intel® Smart Cache/4C/8T) 1
B6 nhé RAM: 8GB DDR H§ tro tdi thiéu 4 khe cim RAM, O
cung: SSD 256GB

Mainboard: Chipset Intel trong thich véi bo vi xtr 1y. Giao tiép
két ndi bén ngoai va bén trong:

3 x PCle 4.0/3.0, 1 x PCI, 1 x D-Sub Port, 1 x DVI-D port,
1xHDMI port, 1 x Display port, 2 x COM (1 x COM port at
back panel, 1 x COM connector), 4 x khe cim RAM DDRS5, 4 x
USB 3.1 port(s) (C6 bao gdm Type C), 2 x USB 2.0 port(s), 1
x M.2 (chuén 2280, 2260, 2242), 4 x SATA 6.0 Gb/s Ports, 1 x
S/PDIF out connector, 1 x Chassis intrusion header, 1 x TPM
header, 3 x Audio Jacks. Mainboard dong thuong hiéu.

Card man hinh: Tich hop Intel® UHD Graphics

Cac am thanh: Tich hop 8 Channel High Definition Audio
Man hinh: Man hinh 21.5" Widescreen

- Kich thudc 21.5 inch

- B phan giai: 1920 x 1080 (Full HD)

- San pham c6 sir dung cong nghé A/LBL

V6 may va ngudn: m-Tower front USB With PSU 450W

Ban phim: standard

Chuot: Optical

Hé diéu hanh: FreeDOS

Tiéu chuan chat lugng: 1SO 9001:2015; ISO 14001:2015;
TCVN ISO / IEC 17025:2017
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Tinh nang tich hop:

- Giam sat nhiét do hé théng, quat, di€n ap va trang thai phén
cung

- Quan 1y tir xa: Quan 1y man hinh tir xa, diéu khién ngudn
dién, thiét 1ap va cap nhat BIOS

- Bao mat: Kich hoat/v6 hiéu hoa céng USB

- Khoi phyc nhanh hé thong bang 1 nat nhan.

- Cho phép x04 sach s& AN TOAN tit ca dit liéu 6 clng.

- Ché 46 POWER LED hJ trg trén mainboard dén bao hi¢u 15i
tich hop san BEN NGOAI may tinh chi ré ngudn géc caa su cd
hoat d6ng cia CPU / VGA / BOOT / Memory mdi lan khoi
dong hé thong (khong can sir dung ban tra ciu 16i), qua do tiét
kiém dugc thoi gian xac dinh 16i dé khic phuc su ¢ dé dang
hon

Thiét bi 4m thanh (hé thong
loa, amly, mic...)

Amply

Cuc day cong suét: 1 cai

Ngudn dién 220-240V AC 50Hz

Cong Suét ra 120W

Pap tuyén tan s6 20-20,000Hz

Do méo tiéng Dudi 0.5%

Ngb vao Mic 1-3: -60dB 600Q Cén bang

AUX 1,0: -20dB, 10kQ khong can bang, CRA

Ngo ra -

Tré khang cao 83Q

Tro khang thap 4Q (22V)

Ngd ra &m thanh 0 dB(1.0mA), 600Q, khong can bang, Jac cim
hoa sen(RCA)

Nguoén Phantom Micl

Ti 18 S/N Hon 80dB

Diéu chinh 4m sic Bass/Treble

Thanh phém Mat trude: Nhua ABS, mau den/Vo: Thép, Son
mau den

Kich thudc 483x 89.9x 364mm (tham khao)

Trong lugng 8.25kg (tham khao)

Loa treo tuong

Loa hop: 2 cai

Cong Suét 30W

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

70V line:170Q(30W), 250Q2(20W), 330Q(15W), 500Q(10W),
1k Q(5W), 8Q

Mait che tuong tng -

Cuong do am thanh(1W,1m) 88dB

Cong suat dinh mirc: 103dB
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GOc phu song: 120°(H) x 100°(V)

Dap tuyén tan s6 120~18,000Hz

Thanh phdm V6 loa:Nhya ABS

Miat: ludi thép phu son mau tring/den

Kich thudc 190(R) x 295(C)x 190 (S)mm (tham khao)
Trong luong 2.9kg (tham khao)

Micro khong day

Micro: 1 céi

Thong sb k§ thut dau thu

Dai tan s song: 580Mhz-630MHz

S6 lugng kénh: 200 kénh

Ché do dao dong: Bo téng hop tan s6 khoa pha PLL

Cong nghé¢ ACT/IR/SYNC

C6 chirc nang khoa tiéng on va khéa am béo hiéu

C6 chire nang do song sach, loai bo cac tin s song tring va dé
bi gay nhiéu

Lua chon 200 kénh cho phép str dung nhiéu micré ma khong bi
nhiéu xuyén am.

Mach siéu di ddm bao do nhay tiép nhan cao.

Str dung b loc SAW trong mach RF, IF, tranh xuyén am.
Giam thiéu vung mu véi tinh da dang thyuc su cia giai di€u kép
va lya chon kénh ty dong.

Piéu chinh tan sé phuong phap IR.

Kiém tra ngay kénh va tan sd bang cach gan man hinh LCD
hién thi trang thai vao micro cim tay.

Pau ra 4m thanh: BALANCED XLR, UNBALANCED
PHONE JACK.

Giam thiéu tiéng On v6i mach tu dong tat tiéng va chdng bo
qua.

Str dung mach ting cuong DC-DC kép, may phat duy tri dau ra
RF khong doi

Do 6n dinh tan s: £10 ppm

Ché d6 nhan: Siéu di 4m va tron hai lan

D6 nhay dau vao: -90 Db / C6 thé diéu chinh

Bang thong am thanh :40~ 18000Hz

Tin hi¢u Ty 18 tiéng 6n 110 dB

Thiét bi &m thanh: XLR cén béng, Gidc cam dién thoai %4”
khong cén bang

Thong s k¥ thuat dién ap 12V / 1A (st dung bo chuyén ddi)
Tan s6 6n dinh: + 0,0005%

Do nhay: ¢ do Iéch béng 25KHz,Khi dau vao 6dBuVv,S / N>
60dB

Do léch tdi da: + 45kHz

Béang thong : S0MHz

S/N:> 108 dB
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THD: <0,4% @ 1 KHz

Dap tmg tan s: 20Hz ~ 30kHz

Dién ap dau ra t6i da: Can bang: -20dBV / 100QKhoang cach
phat s()ng 100-200m

Phu kién, cong lép dat

Bao gom: Tu rack dung thiét bi am thanh 6U; Day loa 2x0,75,
Gia treo loa, Ghen ludn day, Day tin hiéu ndi may tinh, O cdm
dién, Linh phu kién khac,.

Phong chuin bj

Ban ghé chudn bi thi
nghiém, thuc hanh cua gido
vién

Ban ghé chuan bi thi nghiém thuc hanh (1 ban + 1 ghé)

a. Ban chuén bi thi nghi¢m thyc hanh

- KT: 1200x600x750 mm

Thiét ké ban: Mit ban phang hinh chit nhat

+ Mit ban duogc 1am bang gb cong nghiép phit Melamin day 18
dat TCVN7756-3,5,6,7,11:2007 day 18mm mau van g5.

- Khung ban: Lam bang thép hop loai tbt, c6 xuat xtr nha may
uy tin; Khung ban bang thép hop 50x25 mm day 1,0mm, cac
xa giang bang hop 20x20 mm d6 day 1,0 mm duoc thir nghiém
theo tiéu chuan TCVN 197-1:2014. Toan bd khung ban dugc
han ngau trong khi CO2, mai nhin, dugc son tinh dién mau
sang trén day chuyén cong nghé cao dugc thir nghiém theo tiéu
chuan ASTM E376:2017 vé d¢ day 16p son dat > 80um, do bén
bam dinh cta 16p son theo tiéu chuan ASTM D3359:2017 dat
cap 5B, vé phun mu mudi trung tinh trén bé mat son tinh dién
theo tiéu chuan ASTM dat két qua khong phong rop, bong troc,
ran nit, tao vay va mudi hoa trén bé mat son > 2 niam, dam bao
tham my, d bén két cdu va son phu. Ban c6 cic thanh giang
bét c¢b dinh chic chén.

+ Hang san xuat nim 2026, méi 100%.

b. Ghé chuan bj thi nghiém thyc hanh

KT: 360x380x450 mm

- Khung 1am bang thép hop 25x25 day 1,0mm duge thir nghiém
theo tiéu chuan TCVN 197-1:2014. Toan bd khung ghé duoc
han ngéu trong khi CO2, mai nhan, dugc son tinh dién mau
sang trén ddy chuyén cong nghé cao duoc thir nghiém theo tiéu
chuan ASTM E376:2017 vé d¢ day 16p son dat > 80um, do bén
bam dinh cta 16p son theo tiéu chuan ASTM D3359:2017 dat
cap 5B, vé phun mu mudi trung tinh trén bé mit son tinh dién
theo tiéu chudn ASTM dat két qua khoéng phdng rop, bong troc,
ran nut, tao vay va mu01 hoa trén bé mit son > 2 nam, dam bao
tham my, do bén két cdu va son phu.

- Mt ghé va tua ghé dugc lam bang gd cong nghiép phu
Melamin day 18 dat TCVN7756-3,5,6,7,11:2007 day 18mm
mau van go.
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+ Hang san xuat nam 2026 méi 100%
+ Bao hanh: 12 thang

Tu/ké tai liéu, thiét bi

Tu thiét b

KT: Rong 1000 x Sau 450 x Cao 1830mm

- Toan bd tu béng thép thm day 0,6mm dép dinh hinh va dugc
son tinh dién trén day chuyén cong nghé cao véi 16p son day
trén 80 pm theo tiéu chuan ASTM E376:2017 c6 tac dung
chéng xude, nhiét, 36 4m 6xi hod, mau ghi sang.

- Thiét ké ti: Trén canh kinh c6 2 dot c6 khoa bao v¢, dudi
canh kin c6 khoa bao vé riéng biét

+ Hang san xuat ndm 2026 méi 100%

+ Bdo hanh : 12 thang

Gia dé tai liéu, thiét bi

Gi4 d¢ tai liéu, thiét b

KT: 1000x1800x450mm

- Toan bd gia duoc 1am bang thép tdm ( tén tAm) diy 0.6mm
dugc thir nghiém theo tiéu chuan TCVN 197-1:2014 gép dinh
hinh bang may cong nghiép va dugc son trén ddy truyén cong
nghé cao véi 16p son day trén 80 micron theo tiéu chuan ASTM
E376:2017 c6 tac dung chdng xudc, nhiét, d6 am 6xi hoa. mau
ghi sang

- Gia c6 5 dot dé dung cu thiét bi cac dot c6 thé thay dbi dugc
khoang cach theo nhu cau ctia ngudi sir dung.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh : 12 thang

Phong hoc b mén Hoa
hoc

Ban ghé thi nghiém, thyc
hanh cta gido vién

Ban ghé thi nghiém, thyc hanh cta gido vién cé hoc tu treo

a. Ban thi nghi¢m (Mét ban béng vat licu HPL) + cong lép dat
Kich thudce: 1500 x 600 x 750 mm.

Thiét ké ban: Mt ban phéng hinh chir nhat, hoc tu treo c6 khoa
bao vé

+ Mat ban: Lam béng vat liéu phenolic-HPL chéng tron trot,
cach dién, cach nhiét day 18mm, chiu hoa cht va c6 d bén
cao. Vat liéu HPL duoc kiém nghiém theo tiéu chuén ISO 175,
178:2010. B& mit cuia ban tiép xuc véi a xit dam dic > 24 gio
khong bi rop, bong troc.

- Khung ban 40x40 mm, 20x40mm, 25x25mm d¢ day 1,0mm.
Vat liéu béng thép hdp dugc thir nghiém theo tiéu chuén TCVN
197-1:2014. Toan bo khung ban duoc han ngau trong khi CO2
béng robot, mai nhén, duoc son cach dién kiém nghiém theo
tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p mang son dat
>200 MPa; tiéu chuan IEC 60060-1:1989 vé d6 bén dién ap tan
s6 cong nghiép 2,5 KV/1min dat két qua khong bi phong dién,
danh thiing. Ban c6 cac thanh giang bat c6 dinh chic chin.
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+ Hoc tu treo, hoi quay bang g6 MDF chiu nudc trang phu
melamin day 18mm gan sat dt.

+ Lién két ban bang dc vit chuyén dung. Ban c¢6 nut cao su tao
thAm my cho ban va chéng cdo co trén san nha.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

b. Ghé thi nghiém gi4o vién

KT ghé: Cao mat ghé 45 cm, sdu mat ghé 38 cm, rong mat ghé
36 cm

- Khung ghé 1am bang thép hop 25x25 day 1,0 mm. Vat liéu
thép duoc kiém nghiém theo tiéu chuan TCVN 197-1:2014
trong d6 dap tmg yéu cau cu thé: C6 do bén kéo > 300MPa;
Gio1 han chay > 250 MPa; B¢ gian dai > 25 %. Toan bo khung
ban duoc han ngau trong khi CO2 bang robot, mai nhan, dugc
son tinh dién trén day chuyen cong nghé cao dat tiéu chuan
ASTM E376:2017 veé do day 16p son dat > 80pum, do bén bam
dinh ctia 16p son theo tiéu chuan ASTM D3359:2017 dat cap
5B, vé phun mu mubi trung tinh trén bé mit son tinh dién theo
tiéu chuan ASTM B117 dat két qua khong phong rop, bong
tréc, ran nut, tao vay va mudi hoa trén bé mit son > 2 nam, dam
bao thAm my, do bén két ciu va son phu.

+ Mt ghé, tua ghé dugc 1am bang gb cong nghiép phu
Melamin day 18 dat TCVN7756-3,5,6,7,11:2007 day 18mm
mau van go.

+ Mt ghé, tua ghé va khung lap rép lién két voi nhau bang b¢
vit chuyén dung.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Ban thi nghi‘ém cua ’hoc
sinh (4 chd, gdm hé thong)

Ban thi nghiém thuc hanh hoéa hoc ctia hoc sinh 4 chd (Mt ban
béng vat liéu da thach anh casla quartz)

KT ban: Cao ban 750mm, sau ban 600mm, rong ban 2200 mm
- Kiéu dang, mau sdc: Ban thi nghiém Hoa hoc sinh 4 chd ngéi,
¢6 gia dé dung cu thi nghiém kiéu dang nhu hinh anh mo ta;
mau sic ddng bo voi ghé thi nghiém

- Két cau, vat liéu ban:

+ Mit ban thi nghiém Lam bang d4 thach anh casla quartz
chuyén dung. Gia dé dung cu thi nghiém lam bang kinh.

+ Khung ban 1am bang thép hop 40x40 mm, 20x40mm,
25x25mm do day 1,0mm. Vit liéu bang thép hop duoc thir
nghiém theo tiéu chuan TCVN 197-1:2014. Toan b khung ban
duogc han ngéu trong khi CO2 béng robot, mai nhan, dugc son
cach dién kiém nghiém theo tiéu chudn TCVN 6099-1:2007 vé
chiéu day 16p mang son dat >200 MPa; tiéu chuan IEC 60060-
1:1989 vé do bén dién 4p tan sé cong nghiép 2,5 KV/1min dat
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két qua khong bi phong dién, danh thung. Ban c6 nut cao su tao
thAm my cho ban va chong cao co trén san nha.

+ Hoi quay ngin ban bang go MDF chiu nugc trang phu
melamin day 18mm gan sat dat. Ngin ban c6 moc dé treo ghé
thi nghi¢m.

+ Lién két ban bang cac bc vit chuyén dung, chan ban c6 dau
bit nhya tranh cao co vao nén nha.

+ Hang san xuat nam 2026 m&i 100%

Bdo hanh : 12 thang

Ghé thi nghiém, thyc hanh
cua hoc sinh

Ghé thi nghiém, thuc hanh cta hoc sinh

Ghé thi nghiém cua hoc sinh (Loai dé 5 chan, mat tron)

Mit ghé bang nhya ABS

KT ghé + 5Smm: Cao ghé 45 cm, ghé tron dudng kinh 30 cm
KT khung ghé = 5mm: Cao khung 48 cm, ghé tron duong kinh
30 cm

- Ghé thi nghiém hoc sinh 1 chd ngdi, mau sic dong by véi mit
ban thi nghiém (dam bao thAm my).

- Két cAu, vat liéu ghé:

+ Khung ghé: Khung chinh, chéan tru ghé bang thép tron ¢ 48
mm day 1,0mm. Vat li¢u bé“mg sat duge thir nghiém theo tiéu
chuan TCVN 197-1:2014. Khung thép han lién v6i mat bich
day 2mm va 5 chan bang thép duc day 0,8mm. Chan ghé dugc
han ngau trong khi CO2, mai nhén, dugc son cach dién kiém
nghiém theo tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p
mang son dat >200 MPa; tiéu chuan IEC 60060-1:1989 vé do
bén dién ap tan s6 cong nghiép 2,5 KV/Imin dat két qua khong
bi phong dién, danh thung. Ghé ¢ chan nhya bt chit tranh
tray xudc nén nha.

+ Mit ghé: Puc bang nhya ABS, bt chit véi mat bich khung
ghé, dudi mat nhya cé xuong ting ciing dam bao do bén co
hoc.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Tu lam thi nghiém

Ta Huat

- Pam bao 5 h¢ thong chinh

KT: D1200xR800xC800/2000mm

-Toan bo ti lam bang inox 304 chiu hoa chat

- Khung hop bang inox 30x30x1.0mm

- Tang giira:

+ Mt ban lam viéc bﬁng vat liéu phenolic-HPL chéng tron trot,
cach dién, cach nhiét day 18mm, chiu héa chat va c6 do bén
cao. Vat Liéu HPL duoc kiém nghiém theo tiéu chuan ISO
175:2010 vé su thay doi khdi lwong sau 72 gi0 ngam trong axit
H2S04 25%; HCI 25% dat < 1; khong thay ddi ngoai quan bé
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mat sau 24 gid tiép xuc voi dung dich H2SO4 dam dac khong
bi rdp, bong troc. Trén méat ban ¢ 1 chau rira va 01 voi nudec.
+ Ba mit bén lam bang tAm kinh trong sudt day 5mm

+ Mt trudc 1a cira tu 1am bang tAm mica trong sudt day 8mm
tinh tién 1én xubng vo cap

- Khoang thi nghiém c6 lap dén chiéu sang

- Quat hut ly tim tryc tiép trong budng thi nghiém va hut ra
ngoai thong qua hé théng loc. Quat hit tir 540-600m3/h

- C6 6 cim d6i va cac cong tic thiét bi

- Nguén dién 220v- 50Hz

- Hang san xuat nam 2026, mé&i 100%

- Bdo hanh : 12 thang

May tinh dé ban cho gido
Vién

May tinh d¢ ban

B¢ vi xur 1y: Intel® Core™ 13 12100 Processor (3.30Ghz/12MB
Intel® Smart Cache/4C/8T) 1
Bo nhé RAM: 8GB DDR H3 tro tdi thiéu 4 khe cam RAM, O
cung: SSD 256GB

Mainboard: Chipset Intel twrong thich véi bo vi xir 1y. Giao tiép
két ndi bén ngoai va bén trong:

3 x PCle 4.0/3.0, 1 x PCI, 1 x D-Sub Port, 1 x DVI-D port,
1xHDMI port, 1 x Display port, 2 x COM (1 x COM port at
back panel, 1 x COM connector), 4 x khe cdm RAM DDRS5, 4 x
USB 3.1 port(s) (C6 bao gobm Type C), 2 x USB 2.0 port(s), 1
x M.2 (chuén 2280, 2260, 2242), 4 x SATA 6.0 Gb/s Ports, 1 x
S/PDIF out connector, 1 x Chassis intrusion header, 1 x TPM
header, 3 x Audio Jacks. Mainboard dong thuong hiéu.

Card man hinh: Tich hop Intel® UHD Graphics

Cac am thanh: Tich hop 8 Channel High Definition Audio
Man hinh: Man hinh 21.5" Widescreen

- Kich thudc 21.5 inch

- Bg phan giai: 1920 x 1080 (Full HD)

- San pham c6 sir dung cong nghé A/LBL

Vo6 may va ngudn: m-Tower front USB With PSU 450W

Ban phim: standard

Chuot: Optical

Hé diéu hanh: FreeDOS

Tiéu chuan chét lugng: 1SO 9001:2015; ISO 14001:2015;
TCVN ISO / IEC 17025:2017

Tinh nang tich hop:

- Giam sat nhiét do hé théng, quat, di€n ap va trang thai phén
cung

- Quan Iy tir xa: Quan Iy man hinh tir xa, diéu khién ngudn
dién, thiét 1ap va cap nhat BIOS

- Bao mat: Kich hoat/v6 hiéu hoa céng USB
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- Khoi phuc nhanh hé thong bang 1 niit nhan.

- Cho phép x04 sach s& AN TOAN tit ca dit liéu 6 clng.

- Ché @6 POWER LED hd trg trén mainboard dén bao hi¢u 15i
tich hop sain BEN NGOAI may tinh chi ré ngudn géc caa su cd
hoat d6ng cia CPU / VGA / BOOT / Memory mdi lan khoi
dong hé thong (khong can sir dung ban tra cau 16i), qua do tiét
kiém duoc thoi gian xac dinh 16i dé khac phuc su ¢ dé dang
hon

Thiét bj 4m thanh (h¢ thong
loa, amly, mic...)

Am thanh 16p hoc

CAu hinh loa:

Tich hgp tinh ndng amly, loa, micro, bluetooth, FM radio
Cong suat RMS: 100W

Cong suat PMPO: 1000W

Cuong do am thanh: 110dB

Do 6n dinh: 0,003%

Tan s6 dap tmg: 50HZ-20KHZ

Heé thong Loa: Loa Bass 15 inch + Loa Middle 6.5 inch + Loa
Tweeter

Micro:

- Tich hop 02 micro khong ddy dai tin UHF, khoang cach thu
c6 thé 1én dén 50m

- M&i micro c6 thé cai dat duge kénh tan sb riéng biét, cho phép
diéu chinh va lya chon 30 kénh tan s6 khac nhau.

- Chtrc nang khoa tan sb ctia Micro va loa, cho phép micro lya
chon 1 trong 30 kénh tan s6 dé khoa tan s6 voi loa. Khi d6 2
micro ctia 2 loa khac nhau du ¢6 cling kénh tan s ciing khong
bi nhiéu tan s6 sang nhau.

Ngudn dién:

Nguon dién: AC 100-240V, 50/60Hz; Battery: 12V/3A

Tich hgp Battery: 12V/7Ah

Thoi gian str dung v6i binh ac quy: 6- 8 gid

Vo loa:

Chat liéu: GO chong rung

Ludi bao vé loa: Hop kim sat khong gi

Cong két ndi va phim diéu chinh

Két nbi: RCA Audio in x1; RCA Audio out x1; TF (SD) card
x1; USB-A x1, Micro in (6.3mm) x2; Guitar in (6.3mm) x1;
Ngudn vao DC12V x1; Ngudn vao AC x1

Phim diéu chinh xoay: Volume; Bass (MegaBass); Treble;
Echo; Delay, Micro Volume; Guitar Volume; Micro Bass;
Micro Treble;

Phim diéu chinh dang phim 4n: Mode; Rec; Priority; Play-
Pause; Next; Back, On-Off

Tinh nang chinh:
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Man hinh LED cho phép hién thi chirc ning: Tin hiéu dau vao
dang phat; dung lugng battery; trang thai ghi am; trang thai Mic
Priority; trang thai khi diéu chinh 4m lugng (0-30), &m Bass (-
10+10), Treble (-10+10); Echo (0+16), Delay (0+16), Vol Mic
(0+16), am Bass Mic (-4+4), Treble Mic (-4+4)

Phét Am thanh truc tiép tir thé nhé/ USB/ RCA Audio in

D@ dang két ndi voi dién thoai, may tinh xach tay, méay tinh
bang qua Bluetooth

Két n6i mo rong véi Micro (c6 day)/ Guitar

Tich hop ché do wu tién Micro, tuy chinh am Bass, am Treble
Tuy chinh tiéng vang va phat FM radio

C6 tay kéo, banh xe dé dang di chuyén

Phu kién di kém: 2 Micro UHF khong day; remote; day nguén;
huéng dan sir dung;

Kich thudc: ~395x395x665mm

Nha san xuét dat ching nhan: ISO 9001:2015, ISO 14001:2015

Phong chuén bi

Ban ghé chudn bi thi
nghiém, thyc hanh cua gido
Vvién

Ban ghé chuan bi thi nghiém thuc hanh (1 ban + 1 ghé)

a. Ban chuén bi thi nghiém thyc hanh

- KT: 1200x600x750 mm

Thiét ké ban: Mit ban phang hinh chit nhat

+ Mit ban duogc 1am bang gd cong nghiép phit Melamin day 18
dat TCVN7756-3,5,6,7,11:2007 day 18mm mau van g5.

- Khung ban: Lam bang thép hop loai tbt, c6 xuat xtr nha may
uy tin; Khung ban bang thép hop 50x25 mm day 1,0mm, cac
xa giang bang hop 20x20 mm d6 day 1,0 mm duoc thir nghiém
theo tiéu chudn TCVN 197-1:2014. Toan bd khung ban dugc
han ngéu trong khi CO2, mai nhén, duoc son tinh dién mau
sang trén day chuyén cong nghé cao dugc thir nghiém theo tiéu
chuin ASTM E376:2017 vé do dﬁy 16p son dat > 80pum, do bén
bam dinh ctia 16p son theo tiéu chuan ASTM D3359:2017 dat
cip 5B, vé phun mi mudi trung tinh trén bé mat son tinh dién
theo tiéu chuan ASTM dat két qua khong phdng rop, bong troc,
ran ndt, tao vay va mudi hoa trén bé mat son > 2 nam, dam bao
tham my, d6 bén két cau va son phu. Ban ¢ cac thanh gidng
bét ¢ dinh chic chén.

+ Hang san xuat nam 2026, m&i 100%.

b. Ghé chuan bj thi nghiém thyc hanh

KT: 360x380x450 mm

- Khung lam béng thép hop 25x25 day 1,0mm dugc thir nghiém
theo tiéu chuan TCVN 197-1:2014. Toan bo khung ghé duoc
han ngéu trong khi CO2, mai nhén, duoc son tinh dién mau
sang trén day chuyén céng nghé cao dugc thir nghiém theo tiéu
chuin ASTM E376:2017 vé d6 day 16p son dat > 80um, d6 bén
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bam dinh cuia 16p son theo ti€u chuan ASTM D3359:2017 dat
cap 5B, vé phun mu mudi trung tinh trén bé mat son tinh dién
theo tiéu chudn ASTM dat két qua khong phdng rop, bong troc,
ran nut, tao vay va mudi hoa trén bé mit son > 2 nam, dam bao
tham my, do bén két cAu va son phu.

- Mt ghé va tua ghé dugc lam bing gd cong nghiép phu
Melamin day 18 dat TCVN7756-3,5,6,7,11:2007 day 18mm
mau van go.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

Tu thiét bi

KT: Rong 1000 x Sau 450 x Cao 1830mm

- Toan b ta bang thép tim day 0,6mm dap dinh hinh va duoc
son tinh dién trén dy chuyén cong nghé cao véi 16p son day
trén 80 pum theo tiéu chuan ASTM E376:2017 c6 tac dung

2 | Twké tai ligu, thiét bi x P S

chong xudce, nhiét, do &m 6xi hod, mau ghi sang.

- Thiét ké ti: Trén canh kinh ¢6 2 dot c6 khoa bao vé, dusi

canh kin c6 khoa bao vé riéng biét

+ Hang san xuat nam 2026 m&i 100%

+ Bdo hanh : 12 thang

Gia dé tai li¢u, thiét b

KT: 1000x1800x450mm

- Toan bd gia duoc 1am bang thép tdm ( tén tAm) diy 0.6mm

dugc thir nghiém theo tiéu chuan TCVN 197-1:2014 gap dinh

hinh bang may cong nghiép va dugc son trén diy truyé:n cong

S SRR AL nghé cao voi 16p son day trén 80 micron theo tiéu chuan ASTM

3 | Gid dé tailicu, thict bi E376:2017 o6 the dung (}:Ihéng xuéc, nhiét, @ Am 6xi hod. mau

ghi sang

- Gia ¢6 5 dot dé dung cu thiét bi cac dot c6 thé thay d6i duoc

khoang cach theo nhu ciu ciia ngudi st dung.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh : 12 thang

Ta dung hoa chat chuyén dung

a. Tu dung hoa chét chuyén dung (c6 hut mui, khir khi doc, 01

mat kinh)

KT: 1000 x 1800 x 500 mm

- Tt dung hoa chét duoc sir dung trong kho hoa chat va phong
4 Tt dung hoa chat c6 hut | thi nghiém hod hoc va nhitng noi ¢6 sir dung hoa chét, dung

mui

moi doc hai. Ta duogc thiét ké ¢6 chirc nang hép phu duoc cac
chat doc d& bay hoi, cai thién t6t moi truong khong khi khi thao
tac cat giit hay 1y str dung hoa chét trong tii cia phong thi
nghiém.

- Toan b ta duge 1am bang gd cao su ghép loai A dd qua tim
sdy day 18mm son phii PU 5 16p mau vang véan g0. Vat liéu gb
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cao su dugc thtr nghiém theo ti€u chuan TCVN 8048:2014, Son
phti PU dugc thir nghiém theo tiéu chuan TCVN 2097 vé d6
bam dinh ctia son va tiéu chuan JIS K 5663 vé d6 bén thoi tiét
cua mang son C(').thé dat trén 3 ndm, an toan trong su dung.

- Tu ¢6 5 ngan dé hoa chit chuyén dung. Cac tu dugc 1am bang
vat li¢u HPL chiu héa chat &n mon.

- Hau ta duoc lam béng Alu tAm day Smm.

- Tt ¢6 5 ngan dé hoa chat chuyén dung.

- Céc ngan ti dugc lam bang vat liéu HPL chiu hoa chat an
mon.

- Cira tu bang kinh day 5 mm, trong subt dé de dang quan sat
hoa chat bén trong ti1, khung canh lam bang gd, c6 tay nim
bang inox va khoa tu.

- Tt ¢6 hé théng quat hit chuyén dung, chéng dn mon hoa chat
va bo loc than hoat tinh dé thai ra ngoai 1a khi sach, bao vé tot
moi truong phong thi nghiém va an toan cho ngudi str dung.

- Nguén dién: 220VAC

b. Cong lip dat va 6ng thoat khi

+ Hang san xuat ndm 2026 méi 100%

+ Bdo hanh : 12 thang

Ta dyng hoa chét chuyén
dung hut mui, khtr khi doc

T dung hoa chat chuyén dung

a. Tu dung hoa chét chuyén dung (c6 hut mui, khir khi doc, 01
mat kinh)

KT: 1000 x 1800 x 500 mm

- Tt dung hoa chét duoc sir dung trong kho hod chat va phong
thi nghiém hoa hoc va nhing noi c6 str dung hoa chat, dung
moi doc hai. Ta duogc thiét ké c6 chirc nang hép phu duoc cac
chat doc d& bay hoi, cai thién t6t moi truong khong khi khi thao
tac cat giit hay 1ay str dung hoa chat trong ti ctia phong thi
nghiém.

- Toan b tu dugc lam bang gd Cao su ghép loai A daqua tam
sdy day 18mm son phii PU 5 16p mau vang van g0. Vat liéu gb
cao su dugc thir nghiém theo tiéu chuan TCVN 8048:2014, Son
phii PU dugc thir nghiém theo tiéu chuan TCVN 2097 vé do
bam dinh cua son va tiéu chuan JIS K 5663 vé do bén thoi tiét
clia mang son c6 thé dat trén 3 nam, an toan trong sir dung.

- Tt ¢6 5 ngan dé hoa chét chuyén dung. Cac ti dugc 1am bang
vat liéu HPL chiu héa chit dn mon.

- Hau tii dugc 1am bang Alu tim day Smm.

- T ¢6 5 ngan dé hoa chat chuyén dung.

- Cac ngan ta duge lam b.':ing vat liéu HPL chiu héa chét an
mon.

- Cira tii bang kinh day 5 mm, trong su6t dé de dang quan sat
hoa chat bén trong til, khung canh lam bang gd, c6 tay nim
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bang inox va kho ti.

- T ¢6 hé thdng quat hat chuyén dung, chéng in mon héa chit
va bo loc than hoat tinh dé thai ra ngoai l1a khi sach, bao vé t6t
moi truong phong thi nghi€ém va an toan cho ngudi sur dung.

- Ngudn dién: 220VAC

b. Cong lap dit va ng thoat khi

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh : 12 thang

Tu say

Tu sy

Dung tich: 70 lit

- Nhiét do: 50- 300 do6 C

- Do chinh x4c nhiét do: = 1 d6 C, hién thi kim
- bién ap: 220V/50Hz

- Cong suat: 1800W

+ Hang san xuat nam 2025, m&i 100%.

+ Bdo hanh: 12 thang

Vi

Phong hoc by mén Sinh
hoc

Ban ghé thi nghiém, thyc
hanh cta gido vién

Ban ghé thi nghiém, thyc hanh cua gio vién ¢ hoc tu treo

a. Ban thi nghi¢m (Mét ban béng vat li¢u HPL) + cong lép dat
Kich thudc: 1500 x 600 x 750 mm.

Thiét ké ban: Mit ban phéng hinh chir nhat, hc tu treo co6 khoa
bao vé

+ Mat ban: Lam béng vat liéu phenolic-HPL chéng tron trot,
cach dién, cach nhiét diy 18mm, chju héa chat va c6 do bén
cao. Trén madt ban c6 go cao 10mm tranh tran nudc.Vat liéu
HPL dugc kiém nghiém theo tiéu chuan ISO 175, 178:2010. Bé
mit cta ban tiép xuc vé6i a xit ddm dic > 24 gio khong bi rop,
bong troc.

- Khung ban 40x40 mm, 20x40mm, 25x25mm d¢ day 1,0mm.
Vit liéu bang thép hop duoc thir nghiém theo tiéu chuan TCVN
197-1:2014. Toan bo khung ban duoc han ngau trong khi CO2
bang robot, mai nhin, dugc son cach dién kiém nghiém theo
tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p méang son dat
>200 MPa; tiéu chuan IEC 60060-1:1989 vé d6 bén dién ap tan
) cong nghiép 2,5 KV/Imin dat két qua khong bi phong dién,
danh thing. Ban c6 cac thanh giang bat ¢b dinh chic chin.

+ Hoc tu treo, hodi quay bang gd MDF chiu nudc trang phi
melamin day 18mm gan sat dat.

+ Lién két ban bang dc vit chuyén dung. Ban ¢ nit cao su tao
tham m¥ cho ban va chdng cao co trén san nha.

+ Hang san xuat ndm 2026 méi 100%

+ Bao hanh: 12 thang

b. Ghé thi nghiém gido vién
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KT ghé: Cao mat ghe 45 cm, sau mat gh¢ 38 cm, rong mat ghe
36 cm

- Khung ghé 1am bang thép hop 25x25 day 1,0 mm. Vit liéu
thép dugc kiém nghiém theo tiéu chuan TCVN 197-1:2014
trong d6 dap ung yéu cau cy thé: Co do bén kéo > 300MPa;
Gi61 han chay > 250 MPa; Do gian dai > 25 %. Toan bd khung
ban duoc han ngéu trong khi CO2 béng robot, mai nhén, dugc
son tinh dién trén day chuyén cong nghé cao dat tiéu chuan
ASTM E376:2017 vé d6 day 16p son dat > 80um, do bén bam
dinh cua 16p son theo tiéu chuan ASTM D3359:2017 dat cip
5B, vé phun mu mudi trung tinh trén bé mat son tinh dién theo
tiéu chuan ASTM B117 dat két qua khong phong rop, bong
tréc, ran nut, tao vay va mudi hoa trén bé mit son > 2 nam, dam
bao thAm my, do bén két ciu va son phu.

+ Mt ghé, tua ghé dugc 1am bang gb cong nghiép phu
Melamin day 18 dat TCVN7756-3,5,6,7,11:2007 day 18mm
mau van go.

+ Mt ghé, tua ghé va khung lap rap lién két voi nhau bang dc
vit chuyén dung.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh: 12 thang

Ban thi rlghi‘ém cua ’hoc
sinh (4 cho, gom h¢ thong)

Ban thi nghiém thuc hanh héa hoc cua hoc sinh 4 chd (Mit ban
bang vat liéu phenolic-HPL)

KT ban: Cao ban 750mm, sau ban 600mm, rdng ban 2200 mm
- Kiéu dang, mau sac: Ban thi nghiém Hoéa, Sinh hoc sinh 4 chd
ngdi, kiéu dang nhu hinh anh mé td; mau sic déng bo voi ghé
thi nghiém

- Két ciu, vat liéu ban:

+ Mt ban thi nghiém lam bang vat liéu phenolic-HPL chong
tron trgt, cach dién, cdch nhiét day 18mm, chiu hoa chét va co
d6 bén cao. Vit liéu HPL duoc kiém nghiém theo tiéu chuan
ISO 175, 178:2010. B& mit ctia ban tiép xtic véi a xit dam dic
> 24 g10 khong bi rop, bong troc. Trén mat ban c6 go cao
100mm.

+ Khung ban 1am bang thép hop 40x40 mm, 20x40mm,
25x25mm d6 day 1,0mm. Vat liéu bang thép hop dugc thir
nghiém theo tiéu chuan TCVN 197-1:2014. Toan b khung ban
dugc han ngiu trong khi CO2 bang robot, mai nhén, dugc son
cach dién kiém nghiém theo tiéu chuan TCVN 6099-1:2007 vé
chiéu day 16p mang son dat >200 MPa; tiéu chuan IEC 60060-
1:1989 vé d6 bén dién ap tan s6 cong nghiép 2,5 KV/1min dat
két qua khong bi phong dién, danh thing. Ban c6 nut cao su tao
tham m§ cho ban va chong cio co trén san nha.

+ Hoi quiy ngan ban bang gd MDF chiu nudc trang phu
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melamin day 18mm gan sat dat. Ngin ban c6 moéc dé treo ghé
thi nghiém.

+ Lién két ban bang cac dc vit chuyén dung, chan ban c6 dau
bit nhya tranh cao co vao nén nha.

+ Hang san xudt nim 2026 méi 100%

+ Bdo hanh : 12 thang

Ghé thi nghiém, thyc hanh
cua hoc sinh

Ghé thi nghiém, thyc hanh cta hoc sinh

Ghé thi nghiém cua hoc sinh (Loai dé 5 chan, mat tron)

Mit ghé bang nhya ABS

KT ghé + 5mm: Cao ghé 45 cm, ghé tron duong kinh 30 cm
KT khung ghé + 5mm: Cao khung 48 cm, ghé tron dudng kinh
30cm

- Ghé thi nghiém hoc sinh 1 chd ngdi, mau sic dong bd v4i mat
ban thi nghiém (dam bao thim my).

- Két cau, vat liéu ghé:

+ Khung ghé: Khung chinh, chan try ghé bang thép tron ¢ 48
mm day 1,0mm. Vit liéu bang sat duoc thir nghiém theo tiéu
chuan TCVN 197-1:2014. Khung thép han lién v6i mit bich
day 2mm va 5 chan bang thép dtic day 0,8mm. Chan ghé duogc
han ngéu trong khi CO2, mai nhén, duge son cach dién kiém
nghiém theo tiéu chuan TCVN 6099-1:2007 vé chiéu day 16p
mang son dat 2200 MPa; tiéu chuan IEC 60060-1:1989 vé do
bén dién 4p tan sd cong nghiép 2,5 KV/Imin dat két qua khong
bi phong dién, danh thung. Ghé cb chan nhua bt chit tranh
tray xudc nén nha.

+ Mat ghé: buic béng nhua ABS, bét chit véi mit bich khung
ghé, dudi mit nhwra c6 xuong ting cing dam bao do bén co
hoc.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh: 12 thang

Quat thong gi6

Quat thong gid

a. Quat thong gid

Mau sic: Trang

Cong sudt: 25W — tiét kiém dién nang
Luu luong gid: 23,7 m3/phut

Dién ap: 220V/50Hz

Puong kinh sai canh: 150mm

Kich thudc lip dat: 200x200x65mm

Béo hanh: 12 Théang

b, Phu kién + cong lép dat

- Day dién, 6 cdm, vit nd, cat xi ming .....
- Cong lép dat: Cat duc tuong va hoan tra lai bé mat
- Bao hanh, bao tri tai don vi
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May tinh d¢ ban
B6 vi xtr ly: Intel® Core™ i3 12100 Processor (3.30Ghz/12MB
Intel® Smart Cache/4C/8T) “
Bo nhé RAM: 8GB DDR H3 tro tdi thiéu 4 khe cam RAM, O
cung: SSD 256GB
Mainboard: Chipset Intel tuong thich v6i bo vi xir 1y. Giao tiép
két ndi bén ngoai va bén trong:
3 x PCle 4.0/3.0, 1 x PCI, 1 x D-Sub Port, 1 x DVI-D port,
1xHDMI port, 1 x Display port, 2 x COM (1 x COM port at
back panel, 1 x COM connector), 4 x khe cdm RAM DDRS5, 4 x
USB 3.1 port(s) (C6 bao gdm Type C), 2 x USB 2.0 port(s), 1
x M.2 (chuén 2280, 2260, 2242), 4 x SATA 6.0 Gb/s Ports, 1 x
S/PDIF out connector, 1 x Chassis intrusion header, 1 x TPM
header, 3 x Audio Jacks. Mainboard dong thuong hiéu.
Card man hinh: Tich hop Intel® UHD Graphics
Cac am thanh: Tich hgp 8 Channel High Definition Audio
Man hinh: Man hinh 21.5" Widescreen
- Kich thuodc 21.5 inch
- b6 phan giai: 1920 x 1080 (Full HD)
5 May tinh dé ban cho gi4o | - San pham c6 sir dung cong ngh¢ A/LBL
Vvién Vo6 may va nguon: m-Tower front USB With PSU 450W
Ban phim: standard
Chudt: Optical
Hé diéu hanh: FreeDOS
Tiéu chuén chat lugng: 1SO 9001:2015; ISO 14001:2015;
TCVN ISO/ IEC 17025:2017
Tinh nang tich hop:
- Giam sat nhiét 36 hé théng, quat, dién ap va trang thai phén
cung
- Quan 1y tir xa: Quéan 1y man hinh tir xa, diéu khién nguén
dién, thiét 1ap va cap nhat BIOS
- Bao mat: Kich hoat/v6 hiéu hoa céng USB
- Khéi phuc nhanh hé thong bang 1 niit nhan.
- Cho phép xo04 sach s& AN TOAN tat ca dir lidu 6 cimg.
- Ché 46 POWER LED hd tro trén mainboard dén bao hiéu I3i
tich hop san BEN NGOAI may tinh chi rd ngudn géc caa su ¢d
hoat d6ng ciia CPU / VGA / BOOT / Memory mdi lan khoi
dong hé thong (khong can sir dung ban tra ciu 16i), qua do tiét
kiém dugc thoi gian xac dinh 16i dé khic phuc su ¢ d& dang
hon
5 Thiét bi 4m thanh (hé thong

loa, amly, mic...)

Amply

Cuc ‘déy cong suat: 1 cai
Nguon dién 220-240V AC 50Hz
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Cong Suatra 120W

Dap tuyén tan s6 20-20,000Hz

Do méo tiéng Dudi 0.5%

Ngd vao Mic 1-3: -60dB 600Q Cén bing

AUX 1,0: -20dB, 10kQ khong can bang, CRA

Ngo ra -

Tré khang cao 83Q

Tré khang thip 4Q (22V)

Ngd ra am thanh 0 dB(1.0mA), 600€, khong cn bang, Jic cim
hoa sen(RCA)

Ngudn Phantom Micl

Til¢ S/N Hon 80dB

Piéu chinh 4m sic Bass/Treble

Thanh phém Mait trude: Nhua ABS, mau den/Voé: Thép, Son
mau den

Kich thudc 483x 89.9x 364mm (tham khao)

Trong luong 8.25kg (tham khao)

Loa treo tuong

Loa hop: 2 cai

Cong Suét 30W

Tro khang 100V line:330Q(30W), 500Q2(20W), 670Q(15W),
1kQ(10W), 2kQ(5W)

70V line:170Q(30W), 250Q(20W), 330Q(15W), 500Q(10W),
1k Q(5W), 8Q

Mait che tuong tng -

Cuong do am thanh(1W,1m) 88dB

Cong suat dinh mirc: 103dB

Goc phu song: 120°(H) x 100°(V)

Dap tuyén tan s6 120~18,000Hz

Thanh pham V6 loa:Nhya ABS

Mit: ludi thép phil son mau trang/den

Kich thudc 190(R) x 295(C)* 190 (S)mm (tham khao)
Trong lugng 2.9kg (tham khdo)

Micro khong day

Micro: 1 céi

Thong sb k¥ thuat dau thu

Dai tan sb song: 580Mhz-630MHz

S6 luong kénh: 200 kénh

Ché d6 dao dong: Bo tong hop tan sé khoa pha PLL

Cong ngh¢ ACT/IR/SYNC

C6 chirc nang khoa tiéng 6n va khéa am béo hiéu

C6 chirc nang do song sach, loai bo cac tan sb song tring va dé
bi gay nhiéu

Lwa chon 200 kénh cho phép str dung nhiéu micrd ma khong bi
nhiéu xuyén am.

Mach siéu di ddm bao d) nhay tiép nhan cao.
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Str dung bo loc SAW trong mach RF, IF, tranh xuyén am.
Giam thiéu ving mu véi tinh da dang thuc sy cua giai diéu kép
va lya chon kénh tu dong.

Diéu chinh tan sb phuong phap IR.

Kiém tra ngay kénh va tan s bang cach gan man hinh LCD
hién thi trang thai vao micro cam tay.

Pau ra am thanh: BALANCED XLR, UNBALANCED
PHONE JACK.

Giam thiéu tiéng on v6i mach tu dong tit tiéng va chdng bo
qua.

Str dung mach tang cuong DC-DC kép, may phat duy tri dau ra
RF khong doi

Do 6n dinh tan sb: £10 ppm

Ché d6 nhan: Siéu di 4m va tron hai lan

Do nhay dau vao: -90 Db / C6 thé diéu chinh

Bang thong am thanh :40~ 18000Hz

Tin hi¢u Ty 18 tiéng 6n 110 dB

Thiét bi &m thanh: XLR cén béng, Gidc cam dién thoai %4”
khong cén bang

Thong s6 k§ thuat dién ap 12V / 1A (sir dung bd chuyén d6i)
Tan s6 6n dinh: + 0,0005%

Do nhay: & d6 1éch bang 25KHz Khi dau vao 6dBuV,S / N>
60dB

Do léch t6i da: + 45kHz

Bang thong : SOMHz

S/N:> 108 dB

THD: <0,4% @ 1 KHz

Pap Gng tan s6: 20Hz ~ 30kHz

Dién 4p dau ra t6i da: Can bang: -20dBV / 100QKhoang cach
phat séng 100-200m

Phu kién, cong lap dat

Bao gom: Tu rack dung thiét bi 4m thanh 6U; Day loa 2x0,75,
Gi4 treo loa, Ghen ludn day, Day tin hiéu ndi mdy tinh, O cim
dién, Linh phu kién khac,.

Phong chuin bi

Ban ghé chuan bi thi
nghiém, thyc hanh cua gido
Vién

Ban ghé chuan bi thi nghiém thuc hanh (1 ban + 1 ghé)

a. Ban chuén bi thi nghiém thyc hanh

- KT: 1200x600x750 mm

Thiét ké ban: Mt ban phang hinh chir nhat

+ Mit ban dugc 1am bang gd cong nghiép phit Melamin day 18
dat TCVN7756-3,5,6,7,11:2007 day 18mm mau van go.

- Khung ban: Lam bang thép hop loai tdt, c6 xuét xtir nha may
uy tin; Khung ban bang thép hop 50x25 mm day 1,0mm, cac
x4 giang bang hop 20x20 mm d6 day 1,0 mm duoc thir nghiém
theo tiéu chuan TCVN 197-1:2014. Toan bd khung ban duoc
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han ngau trong khi CO2, mai nhan, dugc son tinh di¢n mau
sang trén day chuyén cong nghé cao duoc thir nghiém theo tiéu
chuin ASTM E376:2017 vé d6 day 16p son dat > 80um, d6 bén
bam dinh ctia 16p son theo tiéu chudn ASTM D3359:2017 dat
cip 5B, vé phun mi mudi trung tinh trén bé mit son tinh dién
theo tiéu chuin ASTM dat két qua khong phdng rop, bong troc,
ran nat, tao vay va mudi hoa trén bé mat son > 2 nim, dam bao
thAm my, do bén két cau va son phu. Ban c6 cac thanh giang
bét ¢ dinh chic chén.

+ Hang san xuat nam 2026, m&i 100%.

b. Ghé chuan bj thi nghiém thyc hanh

KT: 360x380x450 mm

- Khung lam bang thép hop 25x25 day 1,0mm duoc thir nghiém
theo tiéu chuan TCVN 197-1:2014. Toan b khung ghé dugc
han ngau trong khi CO2, mai nhin, dugc son tinh dién mau
sang trén day chuyén cong nghé cao dugc thir nghiém theo tiéu
chuan ASTM E376:2017 vé d¢ day 16p son dat > 80um, do bén
bam dinh cta 16p son theo tiéu chuan ASTM D3359:2017 dat
cép 5B, vé phun mu mubi trung tinh trén bé mit son tinh dién
theo tiéu chudn ASTM dat két qua khong phdng rdp, bong troc,
ran nit, tao vay va mudi hoa trén bé mit son > 2 nam, dam bao
tham my, do bén két ciu va son phu.

- Mit ghé va tya ghé duoc 1am bang gb cong nghiép phi
Melamin day 18 dat TCVN7756-3,5,6,7,11:2007 day 18mm
mau van go.

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh: 12 thang

Tu/ké tai liéu, thiét bi

Tu thiét bi

KT: Rong 1000 x Sau 450 x Cao 1830mm

- Toan bd ti1 bang thép tim day 0,6mm dap dinh hinh va duoc
son tinh dién trén day chuyén céng nghé cao v6i 16p son day
trén 80 um theo tiéu chuan ASTM E376:2017 c6 tac dung
chbng xudc, nhiét, @ am oxi hod, mau ghi sang.

- Thiét ké tu: Trén canh kinh c6 2 dot c6 khoa bao vé, dudi
canh kin c6 khoa bao vé riéng biét

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh : 12 thang

Gia dé tai liéu, thiét bi

Gi4 dé tai liéu, thiét bi

KT: 1000x1800x450mm

- Toan b gia duge 1am bang thép tim ( ton tim) day 0.6mm
dugc thir nghiém theo tiéu chuan TCVN 197-1:2014 gép dinh
hinh bing may cong nghiép va duogc son trén day truyén cong
nghé cao v6i 16p son day trén 80 micron theo tiéu chuan ASTM
E376:2017 co tac dung chéng xudc, nhiét, d6 4m 6xi hod. mau
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ghi sang

- Gia ¢6 5 dot dé dung cu thiét bi cac dot c6 thé thay d6i duoc
khoang cach theo nhu cau ctia ngudi sir dung.

+ Hang san xuat nam 2026 m&i 100%

+ Bdo hanh : 12 thang

Tu dung hoa chat hut mui

Ta dung hoa chat chuyén dung

a. Ta dyng hoa chat chuyén dung (c6 hit mui, khir khi doc, 01
mat kinh)

KT: 1000 x 1800 x 500 mm

- Tt dung hoa chat duoc sir dung trong kho hoa chat va phong
thi nghiém ho4 hoc va nhitng noi c6 sir dung hoa chat, dung
mdi ddc hai. Tu duoc thiét ké c¢6 chuc nang hép phu duoc cac
chat doc dé bay hoi, cai thién t6t moi truong khong khi khi thao
tac cét giit hay lay sir dung hoa chét trong ta ctia phong thi
nghiém.

- Toan bo ti duge 1am bang gd Cao su ghép loai A di qua tim
sdy day 18mm son phu PU 5 16p mau vang van gd. Vit liéu gd
cao su dugc thtr nghiém theo tiéu chuan TCVN 8048:2014, Son
phi PU dugc thir nghiém theo tiéu chuan TCVN 2097 vé do
bam dinh cta son va tiéu chuan JIS K 5663 vé do bén thoi tiét
clia mang son c6 thé dat trén 3 nam, an toan trong sir dung.

- Ta ¢6 5 ngan dé hoa chéat chuyén dung. Cac ti dugc lam bang
vat liéu HPL chiu héa chit dn mon.

- Hau tii dugc 1am bang Alu tim day Smm.

- T ¢6 5 ngan dé hoa chat chuyén dung.

- Cac ngan ti dugc lam bz‘ing vat liéu HPL chiu héa chét an
mon.

- Cira tii bang kinh day 5 mm, trong su6t dé de dang quan sat
hoa chat bén trong til, khung canh lam bang gd, c6 tay nim
bang inox va khoa tu.

- T ¢ hé thdng quat hat chuyén dung, chdng in mon héa chat
va bo loc than hoat tinh dé thai ra ngoai la khi sach, bao vé tdt
moi truong phong thi nghiém va an toan cho nguoi st dung.

- Nguén dién: 220VAC

b. Cong lap dat va dng thoat khi

+ Hang san xuat nam 2026 méi 100%

+ Bdo hanh : 12 thang

Tt bao quan kinh hién vi...

Tu bao quan kinh hién vi...

Kich thudc -t (DxRxC): (120x42x180)cm

-Tu bang g0 ghép cao su day 18mm (+ 1mm) di qua tim sdy
chéng mdi mot, duoc phuPU 3 lop,

- Canh tii duge 1am bang gd cao su pano kinh day 4.2 ly

- C6 hé théng dén sy 220v-5w va quat hat (Chéng nim méc).
- Mit lung bang MDF 4mm phu tring 2 mit.
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Tu say

Tu sy

Dung tich: 70 lit

- Nhiét d6: 50- 300 d6 C

- Po chinh xé4c nhiét d6: + 1 do C, hién thi kim
- Bién ap: 220V/50Hz

- Cong suat: 1800W

+ Hang san xuat nam 2025, méi 100%.

+ Bao hanh: 12 thang

Vil

Thiét bi, do0 diung chung
cho truong

Thiét bi am thanh

Loa (2 chiéc)

Céu tao: Loa 2 duong tiéng

Kiéu Dang: Full doi

Loa 2 Bass: 40cm

Loa treble: Treble ken

Cong suat: 750W

Tré khang: 4 ohm

Cuong do phat am cyuc dai: 135dB Dd nhay (1w @ 1m):
100dB Tan s dap tuyén: 40Hz - 18kHz (-10dB) Goc pht 4m
(Ngang x Doc): 100° x 40° (Doc x Ngang) Kich thudc: 510 x
1230 x 500 mm

Trong lugng: 59 Kg / Chiéc

Cong suét dau ra:

- 2x800W @8 Ohm

- 2x1500W @4 Ohm

Dai tan dap ung: 15Hz-20KHz.

Ty 1é tin hiéu trén nhiéu: >92dBA.

Do nhay dau vao: 23-37dB.

Dién 4p hoat dong: 200V-240V 50-60Hz.
Kich thudc: 483x89x456mm.

Trong lugng tinh: 22.4kg

Dayloa ‘ ’
V6 nhya mém, 161 dong 100%, chat luong cao

Phu kién, lép dat, set up
Cac thiét bi két noi va truyén dan am thanh : jack loa; day tin
hiéu.....

May photocopy

Chure nang: Copy — In mang — Quét mau mang - Pao mat ban
chup — Nap dao ban gbc tw dong RADF - Chia b .

Tinh ndng chung:

Téc d6 sao chyp/in: 30 trang A4/phit, 16 trang A3/phut

Man hinh diéu khién: Man hinh cam tng mau.

Kich thudc man hinh diéu khién: 10,1 inch.

Ngon ngir thé hién : Tiéng Viét, tiéng Anh

Kho gidy: 100x148 mm (<A6) - A3




STT

Tén tai san/trang thiét bi

Théng s6 k§y thuit

Thoi gian khoi dong may toi da : 14 Gidy

Dung luong bo nho: 4 GB

Dung luong 6 cung SSD: 128 GB

Dung luong cap gidy(véi gidy chuan dinh luong 80g/m2): 02
Khay chuan x 550 to/khay; khay tay: 100 to/khay

Dinh luong gidy sao chup: 52 -256 g/m2

Tu dong ddo mat ban in/chup: c6 san

Tu dong chia bd tai licu: Co

Ngudn dién: 220/240V - 50/60Hz

Cong suit tiéu thu: t6i da 1,043 kW

Muc kém may, chinh hang dinh lugng 43.900 trang A4 ( do
phu 5%)

Tiéu chuan chét lugng: ISO 9001 : 2015 ; ISO14001 : 2015
Béo hanh: 12 thang hodc 60.000 ddi v6i phan Main dién tir tiiy
theo diéu kién nao dén trude.

Chtrc nang copy:

Do phan giai scan ban gbc: 600 Dpi x 600 Dpi

Do phén giai ban in: 2.400 dpi x 600.

Thoi gian chup ban dau tién tdi da: 4,3 Gidy

Chup lién tyc: 999 trang

+ Hang san xuat tir nam 2024 tré lai ddy méi 100%

+ Bdo hanh : 12 thang

Mirc 0 Thu nho / phong to : 25%-400 %

Tinh ning don trang: 2 trang, 4 trang trong 1

Tinh nang chup thé ( ID card copy)

B¢ tu dong nap, ddo ban géc : Co, dung luong 100 to ( voi
ban gbc c6 dinh luong 80g/m2).

Téc do quét RADF: 50 to/phut

Chtrc nang In mang:

Do phan giai in: 1,000 x 1,000 dpi, 1 bit 2,400 x 600 dpi (ché
dd smoothing), 2 bit 3.600 dpi (Equivalence) x 1.200 dpi
Ngon ngir in: PCL5e, PCL5c, PCL6, XPS,PDF va PS3,JPEG.
Cong in két nbi: 10Base-T/100Base-TX/1000Base-T, High
Speed USB 2.0.

Kha nang Két ndi véi 2 dia chi IP

Hb tro hé diéu hanh: Windows 11/10/8.1, Windows Server
2022/2019/2016/2012 R2/2012 (64bit), Mac OS 10.12-12,
Linux/Unix, Citrix, SAP, AS/400

Tinh nang in di dong: Mopria® Print Service, AirPrint on i0OS
or macOS®

Tinh nang in dac bi¢t: BJ driver in da nang, Tuy bién cac cai
dat mac dinh, In tryc tiép tir USB, In va thao tac lIénh in trén
méy copy, Phan chia 1énh in ra 2 may, In tryc tiép tir Email. In
ma vach (Barcode).
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Chtrc nang Scan mang :

Tbc d6 scan: 73 ban mau, den tring/phut

Do phan giai scan: 600 dpi

Kiéu quét: Mau ty dong, mau, xam, den trang.

binh dang duoi luu: JPEG, multi/single page, secure PDF,
TIFF/XPS/PDF, slim PDF, PDF/A, PDF/A-2.

Tinh nang quét: WS Scan, scan t6i USB, scan ti E-Mail, scan
toi File, (SMB, FTP, FTPS, IPX/SPX, Local), OCR scan, scan
toi Box (e-Filing), WIA, TWAIN, Cloud.

+ Hang san xuat tir nim 2024 tré lai ddy méi 100%

+ B4o hanh : 12 thang hodc 60000 ban

- B4o hanh: 12 thang

- Hang san xut nam 2025 méi 100%
Cong suat cuc dai: 5.5Kw

Cong suat lién tuc: 5.0Kw

Tan sut: 50Hz

Di¢n ap: 220V

Dung tich binh nhién liéu dau Diesel: 15L
Hé théng Khoi dong: Dé nd

Trong luong kho: 153kg

Tiéu hao nhién liéu: 1,65L/h

3 | Méay phat di¢n

Muc 3. Ban vé: Khong c6 ban vé
Muc 4. Kiém tra va thir nghiém
Yéu cau vé kiém tra thir nghiém:

- Toan bo cac thir nghiém phai tién hanh voi sy c6 mit cua dai dién chu dau tu.

- Cha dau tu c6 quyén tién hanh cac kiém tra bo sung. Néu c6 két qua khong dung
theo E-HSMT thi chi phi kiém tra bd sung nha thau phai chiu, ciing nhu moi chi phi stra
chira cho té1 khi hoan chinh.




