Phin 2. YEU CAU VE KY THUAT
Chuwong V. YEU CAU VE KY THUAT

Muc 1. Yéu ciu vé ky thudt

1.1. Gi6i thiéu chung vé goi thau:

- Tén goi thau: Mua sam mot so thiét bi cho cdc bo mon

e Tén du an: Mua sam trang thiét bi thudc du 4n: Tiéu du 4n 1 - D6i mai hoat dong, cling

cO phat trién cac Truong PTDTNT, Truong PTDT Ban tra, Truong PTDT co hoc sinh & ban
tr va x6a mu chir cho ngudi dan ving d6ng bao DTTS dy 4n 5 — Phat trién gido duc dao tao
néng cao chat luong nguon nhan luc.

- Chu dau tu: Truong phé thong dén tdc ban tra THCS Kon Chiéng

- Dia diém cung cép, lip dat hang hoa: Thon Pik 6, Xa Kon Chiéng, Tinh Gia Lai.

- Loai hop dong: Tron goi.

- Thoi gian thuc hién hop dong: 15 ngay

1.2. Yéu cau vé ky thuat:

a) Yéu cau vé kj thudt chung:

- Cac hang hoa dugc cung cap dam bao mai 100%, dugc san xuét tir nam 2024 tro lai
day, dugc nhép khau hoic san xuat trong nudc, phai co gidy t& chimg minh kém theo, dam bao
tinh hop 1& theo yéu cau tai CDNT 10.8 — Bang dir liéu déu thau.

- Nha thu cam két cung cép day du cac tai liéu: chimg minh ngudn goc xuét xtr ciia hang
hod (Certificate of Origin - CO), chimg nhan chit luong hang hoa (Certificate of Quality - CQ)
dbi voi hang hoa nhap khau; Cung c4p Gidy chung nhén xuit xudng dbi voi hang hoa san Xuét
trong nudc cho Chu dau tu hodc dai dién Chu dau tu kiém tra trude khi dua thiét bi vao dia
diém cung cp, lap dat.

- Giao hang tai noi sir dung; thoi gian bdo hanh hang hda >12 thang theo ti€u chuan nha
san xuat ké tir ngay ky bién ban nghiém thu hoan thanh cung cép, 1ap dat thiét bi va ban giao
dua vao st dung.

- Nha thiu phai trinh bay chi tiét bang thuyét minh bién phap vén chuyén, thi cong lap
dat, dao tao chuyén giao cong ngh¢ hoan thanh theo dang tién do du an.

- Tai liéu chirng minh vé tinh hop 1é cua hang hoa:

+ Nha thau phai 1ap bang tuyén bd dap g yéu cau vé ky thudt ctia hang héa chao thau
v6i day du thong s6 ky thuat, xuit xtr, thwong hiéu, ma hiéu, nhan méc, nha san Xudt , nim san

r

xudt va cic thong tin khac cta thiét bi hang hoa du thau.

+ Nha thau phai cung cép tt ca cac Catalogue hoac tai liéu ky thuat hodc xac nhan thong
56 ky thuat tir nha san xuét/dai Iy phan phdi dugc dy quyén hop 18 ciia nha san xuét dé chimg
minh tinh dap Gng vé yéu cau k¥ thuat ctia hang hoa chao thau. Truong hop trong catalogue,
tai liéu k¥ thuédt khong day du thong s6 k¥ thuat, tinh nang theo yéu cau ctia E-HSMT thi nha
thiu phai cung cAp ban xac nhan thong s6 k thuat tir Nha san xuét, trong d6 thé hién day du
thong tin dé chimg minh hang héa do nha thau chao dép tmg yéu cau k¥ thuat ctia E-HSMT.
Cac tai liéu nay phai bing tiéng Viét Nam, néu 1a ngon ngir khac thi phai ¢6 ban dich bang
tiéng Viét Nam. Truong hop nha thau khong nop kém theo E-HSDT cac tai liéu nay thi nha
thau phai chiu trach nhiém b sung khi nhén dugc yéu cau ciia Bén moi thau. Trudng hop nha
thau khong bd sung cac tai liéu theo yéu cAu 1am rd ctia Bén moi thau hodc ¢6 ndp kém nhung
khong dap tmg céc thong s6 ky thuat cia thiét b duge quy dinh tai E- HSMT thi nha thiu s&
bi danh gia la khong dat.

+ Cam két bang van ban vé viéc khong vi pham quyén s& hiru tri tué dbi voi san pham
hang hoé thiét bi cung cap;

b) Yéu cau vé k thudt cu the:

- Néu mot chi tiéu k§y thuat khong dat hodc thiéu tai liéu ching minh tiéu chuén k¥ thuét
& mo ta déu duge coi nhu HoO so du thau khong déap tng vé ky thuat. Hang hoa cung cap phai
dap Ung cac ti€u chuén k¥ thuat nhu sau:




TT

Tén hang
hoa

Théng s6 ky thuat

Pon
vi
tinh

S6
lwong

PHONG BO MON VAT LY - CONG NGHE

Bang
tru"(_)"[
chong loa

Bang truot ngang nguyén khoi Mositech SS03 dai 3.6m gom 2
16p chong 16a .

Hé théng truot gdm 2 thanh ray: 1 ray trén va 1 ray dudi duoc
lam bang hop kim nhém duc nguyén khéi véi thiét ké dic biét
thanh gon, chéc chan tich hop gitra hé truot va khung bang tao
thanh mot két ciu hoan chinh. Hé khung truot va khung nhom
bao quanh bang dugc son tinh di¢n chéng xudc mau ghi xam dai
3.6m ldp dua ra bén ngoai man hinh twong tac thong minh

- Khung nhém chuyén dung bing nhom day Imm duoc son
tinh dién san mau ghi xdm vimg trai, chdng xuée, chong OXy
héa, siéu bén, kiéu dang Han Qudc hién dai. Kich thuée tong thé
khung nhom: 39.6 x26.4 x1mm

- Hau bang day 20 mm duoc gia cuong boi 2 16p cbt: c¢bt nhya +
cbt dang t6 ‘ong gilip cho bang dugc tang thém do chiu luc, chéc
chén va chong rung .

+Lop 1 gdm: 2 bang tir Han Qudc xanh khung nhém Duratech
c6 dong ké mo 5xScm( trén mat bang c¢6 chir in chim Tanha-
Dongkuk -Korea) kich thude 900x1200mm gén ¢b dinh 2 diu
ray truot

+ Lép 2 gdom: 2 bang tir Han Qubc xanh c6 dong ké m¢ 5xScm
(trén mat bang c6 chit in chim Tanha-Dongkuk -Korea) kich
thudée 900x1200mm khung nhém Duratech ddng mau ray, truot
trén ray.

- Canh trong cua hai bang trugt dung nep nhém chuyén dung
giup hai bang gan nhu lién khéi khi gép nhau, gitp gido vién dé
dang viét tran tir bang nay sang bang kia.

- Bang dugc san xudt va kiém soat chat lugng theo tiéu chuan
ISO 9001:2015 va ISO 14001:2015, ISO 45001: 2018

- Mt bang bang thép chdng 16a dap img tiéu chuin JIS G3312
CGCC, dat tiéu chuan thir nghiém US EPA va TCVN 6238-
3:2011 chdng ddc hai, an toan khi str dung.

cai
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Ban thi
nghi¢m
gido vién

_ Kich thu6c mit ban: dai 1,2 x ngang 0,5 cao 0,75m.

Mat ban bang gd ghép cong nghiép day 15mm da qua tam sdy
chong mdi mot, duoc phu PU. Trén mit dung c¢é ging 6 cim
dién AC/DC.

_ Chén sat day 1,2mm,chit nhét 25 x 50mm. vuong 25 X 25mm,
ton tAm day 0.8; Imm duoc son tinh di¢n.

Lién két bang Bulon va méi han CO2. Ban dang lap rap dé dé
dang vén chuyén va lap dat.

_ Ban tiép xuc véi san bang 4 dé nhura.

_ Hang hoa duoc san xudt theo tiéu chuan: ISO 9001:201 5:ISO
14001:2015; 45001:2018; ISO 12578 : 2008

cai

Ban thi
nghiém
hoc sinh

_ Kich thuée mat ban: dai 1.2 x ngang 0.5 cao 0,75m

Mat ban bang g ghép cong nghiép day 15mm da qua’ tam sdy
chong mdi mot, duge phi PU . Trén mat dung ¢6 gang 6 cim
dién AC/DC.

Chéan sat day 1.2mm, chit nhat 25 x 50mm, vudng 25 x 25mm,
ton tAm day 0,8; Imm duogc son tinh di¢n.

Lién két bang Bulon va mébi han CO2. Ban dang lap rap dé dé
dang van chuyén va lap dat .

Ban tiép xiic véi san bang 4 dé nhua.

cai
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_ Hang hoa dugc san xu_ét theo tiéu chuan: ISO 9001:2015; ISO
14001: 2015 45001:2018; ISO 12578 : 2008

_ Ghé xép mit ghé va lung tua bang nhua, chan sit.
chh thudc mat ghé: 42 x 36cm, lung tua 42 x 17cm

4 | Ghéxép | _Chansatday 1,2mm, sit chit nht 13 x 26mm, son tinh dién. céi 37
_ Lién két bang vis va méi han CO2.
Ghé dang xép gon dé dé dang van chuyén va bao quan.
.. Kich thude 0,46 x 0,6 x 0,8m. Inox tron 22mm, 9,6mm va Inox
Xe day tAm day 0,5mm, xe day ¢6 3 ngan cb dinh. Lién két bang mdi
5 | phong thi | han khi Argon di chuyen bing 4 banh xe. cai 1
nghiém _ Hang hoa dugc san xuat theo tidu chuan: ISO 9001:2015; ISO
14001:2015; 45001:2018;
_ Kich thuée mat ban: dai 1.8 x ngang 0.9 cao 0,75m
Mat ban bang gd ghép cong nghiép day 15mm da qua tam sy
chéng méi mot, dugc phu PU
_ Chan st day 1,2mm, vudng 30, 40, chit nhat 30x60mm, dugc
6 Ban son tinh dién. sl 1
chuan bi Lién két bang Bulon va mdi han CO2. Ban dang lap rap dé dé
dang véan chuyén va lap dat.
_ Ban tiép xtc v6i san bang 4 @ nhua.
_ Hang héa duoc san xuit theo tiéu chuan: ISO 9001:2015; ISO
, 14001:2015; 45001:2018; ISO 12578 : 2008
: ;f‘:e hu0¢ | Kich thuse 0.4 x 0,35 x 0.2m = I &
, _ Bang khung nhom, kinh day Smm
tuong
_ Kich thuge tu: ngang 1 ,2 x séu 0,42 x cao 1,8m
_Tu bang go ghép cong nghiép day 18mm (+ lmm) da qua tam
say chéng mébi mot, duge phu PU
Cua tu phia trén bang kinh tréang day 4, Smm trugt trén ranh
Tit phe nhdém c6 khoa, phia dudi ti cua Pano bang g0 co tay nim va
u phong »
8 b6 mén khoa. cai 1
: _ Mt lung bang MDF 4mm phu trang 2 mit.
T kém 16 khay nhua KT: (6,5x30x25)cm, dung dé dung dung
cu.
_ Hang héa dugc san xut theo tiéu chuan: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008
_ Kich thuée ti: ngang 1,2 x sau 0, 42 x cao 1,8m
_Tu bang go ghép cong nghiép day 18mm (+ Imm) da qua tAm
say chéng méi mot, duoc phu PU
Td dung _Cua Pano bang g c6 tay nam va khoa. .
9 dung.cu _ Mat lung bing MDF 4mm phu trdng 2 mat. cai 2
: 3 _ Tukeém 4 khay nhua KT: (6,5x30x25)cm,dung dé dung dung
cu
_ Hang héa dugc san xuét theo tiéu chuén: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008
_ Kich thudc ké: ngang 1x sdu 0,3 x cao 1,5m
Ké bang go ghép cong nghi¢p day 15, 18mm ( 1mm) da qua
tAm sdy chong moi mot, duge phu PU hodic gd thong day
K¢ treo 15.18mm d3 qua tim say chéng mdi mot phu PU .
10 | phong _ Cua ké bang kinh trang day 4,5mm truot trén ranh nhdom cé cai 1
chudnbi | khoa
_ Mat lung bang MDF 4mm phu tring 2 mit.
_ Hang hoa dugc san xudt theo tiéu chuan: ISO 9001:2015; ISO
14001:2015: 45001:2018; ISO 12578 : 2008
1 Bon ria Kich thudce bon 0.4 x 0,5 x 0.75m. Mt bon bang Inox tam day ohi 1
don 0.2mm, chén sit day 1,2mm, vudng 25mmva Inox tAm day




0,5mm. Lién két béng cac mdi han khi CO2. tiép Xuc voi san
bang 4 dé nhya. C6 1 voi nude va 6ng xa kém theo.

_ Hang hoa duoc san xuét theo tiéu chuin: ISO 9001:2015: ISO

14001:2015; 45001:2018

Kich thuée bon 0,4 x 1 x 0,75m. Mit bon bang Inox tdm day
0,5mm, chan sat day !.2mm, vuéng 25mmva Inox tam day

12 Bon rira 0.5mm. Lién két bang cic mbi hém’khi CO2, tiép xic véi san chi 5
doi bang 4 dé nhya. Co 2 voi nude va ong xa kem theo.
_ Hang héa duoc san xuét theo tiéu chudn: ISO 9001:2015; ISO
14001:2015; 45001:2018
-Kich thude :(1,82x0.4x1.8)m
Py Vatliéu :
13 Gl.% de- -Khung bing sat dng chir nhat 13x26mm, tole 0,6; 1,5mm. Toan cai 2
thiet bi 5 R
bo son tinh dién
-Lién két bang boulon, vis, mbi han ¢ khi CO2 béo vé
Hé thong
dién cap Bang dién, ddy dan don, nep nhua va cac phu ki¢n khac dé lap &
14 | cho ban Bo 19
thi dat hé thong dién xudng ban thi nghiém
nghiém
B ngudn dugc dung toan bd trong thung KT: (400 x 400
x650)mm bing g0 van MDF Malaysia mau trang day 6mm, phu
son PU 1 mit chong mm mot.
Bién thé |- Ngudn dién ral0 cép dién ap tir 0- 24V ACDC 30A
5 ngudn - Co6 3 cong tic to va hé théng 4 cong tic ngadlt lién dong co bo 1
phong bd | dén bao hién thi AC/DC/220V ¢
mon - C6 1 6p t6 mat bao vé & cudn thi cép
- C6 1 4p t6 mat chong giat gén & cudn so cap, bao vét dién ap
déu vao (cudn nay chi c6 khi lap dit PBM).
- Cong vat tu lip dat
B | PHONG BO MON HOA HQC - SINH HQC

Bang
trugt

Bang truot ngang nguyén khdi Mositech SS03 dai 3.6m gom 2
16p chéng l6a .

H¢ thong truot gdm 2 thanh ray: 1 ray trén va 1 ray dudi dugce
lam bing hop kim nhém duc nguyén khéi véi thiét ké dic biét
thanh gon, chic chan tich hop gitra h¢ truot va khung bang tao
thanh mot két cau hoan chinh. Hé khung trugt va khung nhém
bao quanh bang duoc son tinh dién chéng xudc mau ghi x4m dai
3.6m lap dua ra bén ngoai man hinh tuong tac thong minh

- Khung nhom chuyén dung bang nhom day 1lmm dugc son
tinh dién sdn mau ghi x4m ving trai, chéng xudc, chdng OXy
hoa, siéu bén, kidu dang Han Qudc hién dai. Kich thuée tong thé
khung nhom: 39.6 x26.4 xImm

- Hau bang day 20 mm duoc gia cuong boi 2 16p cbt: cot nhua +
cdt dang to ‘ong giup cho bang dugce tang thém do chiu lue, chéc
chén va chon g rung .

+Lép 1 gom 2 bang tir Han Qudc xanh khung nhém Duratech
c6 dong ké mo 5xSem( trén mét bang ¢6 chit in chim Tanha-
Dongkuk -Korea) kich thuée 900x1200mm gén ¢6 dinh 2 dau
ray truot

+ Lép 2 gbm: 2 bang tir Han Quéc xanh c6 dong ké mo 5x5cm
(trén mat bang c¢6 chit in chim Tanha-Dongkuk -Korea) kich
thude 900x1200mm khung nhém Duratech ddng mau ray, truot
trén ray.

- Canh trong cua hai bang trugt dung nep nhom chuyen dung
gitp hai bang gan nhu lién khdi khi gép nhau, gitp gido vién d&

cai




dang viét tran tir bang nay sang bang kia.

- Bang dugc san xuét va kiém soét chét lugng theo tiéu chuan
ISO 9001:2015 va ISO 14001:2015, ISO 45001: 2018

- Mit bang bang thép chdng 16a dap ung tiéu chuén JIS G3312
CGCC, dat tiéu chuan thir nghiém US EPA va TCVN 6238-
3:2011 chdng ddc hai, an toan khi s dung.

Ban thi
nghiém
gido vién

_Kich thuéc mét ban: dai 1.2 x ngang 0,5 cao 0,75m . Mét ban
ban g dé Granitte day 15mm, chiu dugc Acid, Bazo loang va 1 56
hoa chat khéc. Chén Inox day Imm, inox chir nhat 25 x S50mm,
vudng 25mm,tron 22 mm, t6n tdm day0,8mm. Lién két bang
Bulon va mi han Argon. Ban dang lap rap dé dé dang van
chuyén va lap dat. Ban t1ep xuc véi san bang 4 dé nhua.

_ Hang hoa dugc san xuét theo tiéu chuan: ISO 9001:2015; ISO
14001:2015:; 45001:2018

cai

Ban thi
nghiém
hoc sinh

_Kich thude mat ban: dai 1,2 x ngang 0,5 cao 0,75m . Mat ban
bang d4 Granitte day 15mm, chiu dugc Acid, Baz lodng va 1 sO
hoa chét khac. Chén Inox day Imm, inox chir nhat 25 x 50mm,
vudng 25mm,tron 22 mm, ton tam day 0,8mm. Lién két bang
Bulon va mdi han Argon. Ban dang lap rap dé dé - dang van
chuyén va lap dat. Ban ‘uep xuc voi san bang 4 dé nhura.

_ Hang hoa dugc san xuat theo tiéu chuén: ISO 9001:2015; ISO
14001 :2015; 45001 2018

cai
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Ghé xép

Ghe Xép mat ghé va lung tua bang nhua, chan sat
_ Kich thude mat ghé: 42 x 36cm, lung tua 42 x 17cm

_ Chén sit day 1,2mm, chir nhat 13 x 26mm, son tinh dién

_Lién két bang vis va méi han CO2
Ghé dang xép gon dé dé dang van chuyén va bao quan.

cai

37

Xe day
phong thi
nghiém

Kich thudc 0,46 x 0,6 x 0,8m. Inox tron 22mm, 9,6mm va Inox
tam day 0,5mm, xe day ¢6 3 ngan ¢b dinh. Lién két bing moi
han khi Argon di chuyen bing 4 banh Xe.

_ Hang hoéa dugc san xuat theo tiéu chuén: ISO 9001:2015; ISO
14001:2015; 45001:2018

cai

Ban
chuan bi

_ Kich thuéc mt ban: dai 1 .8 x ngang 0.9 cao 0,75m

Mat ban bang gb ghép cong nghiép day 15mm da qua tam say
chéng m01 mot, dugc phu PU

Chén st day 1,2mm, vudng 30, 40mm, chir nhat 30x60mm,
duoc son tinh dién.

Lién két bang Bulon va méi han CO2. Ban dang lép rap dé dé
dang van chuyén va lap dit.

Ban tiép xuc véi san bang 4 dé nhua.

Hang hoéa duge san xuét theo tiéu chuan: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008

cai

Tu thube
y té treo

B K1:ch thude 0.4 x 0,35 x 0,2m
_ Bing khung nhom, kinh day Smm

cai

tuong

Tu phong
bd mon

_ Kich thuge tu: ngang 1 .2 x sdu 0,42 x cao 1,8m

.18 bang go ghép cong nghiép day 18mm (+ lmm) da qua tAm
say chéng médi mot, duoc phu PU

Cué ta bang kinh trang day 4,5mm truot trén ranh nhom co
khoa

Mit lung bang MDF 4mm phu trang 2 mat.

Hang hoéa dugc san xuét theo tiéu chuén: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008

cai
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Tu dung
dung cu

_ Kich thudc ti: ngang 1,2 x sdu 0,42 x cao 1,8m
_Tu bang go ghep cong nghiép day 18mm (= 1mm) da qua tam
say chdng mdi mot, duge phu PU

cai




Cua ta phia trén bang kinh tring day 4, Smm truot trén ranh
nhom c6 khoa, phia dudi ti cua Pano bang gd ¢ tay nim va
khoa. )

_ Mat lung bang MDF 4mm_ phu tring 2 mit.

_ Tua kém 16 khay nhua KT: (6, 5x30x25)cm dung dé dung dung

cu.
_Hang héa duge san xuét theo tiéu chuan: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008

10

Tu dun'g
héa chat

_ Kich thude tu: ngang 1.2 x sdu 0.5 x cao 1.8m

_Ta bang go ghép cong nghiép day 18mm (+ Imm) di qua tim
say chéng méi mot, duge phu PU
_ Cua ta bang gb ghép 1dng kinh tring day 4,5mm ctra Pano c6
khoa va tay nim.
_Mat lung bang van MDF 4mm phu trang
_ Tu kém 32 khay nhua ding dé dung dung cu
_Hang héa duge san xuat theo tiéu chudn: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008

cai
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Tua dL_rng
kinh hién

vi

_ Kich thude ta: ngang 1.2 x rong 0,42 x cao 1,8m
_ Tu bang gd ghép cong nghiép day 18mm (+ 1mm) da qua tdm
say chéng mdi mot, duge phu PU 3 16p, va van MDF mau van
gd 17mm.
_ Cua ti bang kinh trang day 4,5mm trugt trén rdnh nhom c6
khoa.

_Coh¢ thfmg deén sdy 220v-5w (Chéng nim méc).

Mit lung biang MDF 4mm phu trdng 2 mat.

Hang hoéa duge san xuat theo tiéu chuén: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008

cai
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Ké treo
phong
chuén bj

_ Kich thudce ké: ngang 1x séu 0,3 x cao 1,5m

Ké bang g0 ghép cong nghiép day 15, 18mm da qua tAm sy
chong mdi mot, duge phu PU hoac g0 thong day 15,18mm da
qua tam say chdng moi mot phu PU.
_ Cua ké bing kinh tring day 4,5mm truot trén rdnh nhom c6
khod

Mt lung bing MDF 4mm phu trang 2 mat.

Hang hoéa duge san xuét theo tiéu chudn: ISO 9001:2015; ISO
14001:2015; 45001:2018; ISO 12578 : 2008

cai
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Bon rua

Kich thuée bon 0,4 x 0,5 x 0.75m. Mzt bon bang Inox tam day
0,5mm, chan sat day 1.2mm, vuong 25mmva Inox tam day
0,5mm. Lién két bang cac mdi han khi CO2, tiép xtic voi san
bing 4 dé nhua. C6 1 voi nude va dng xa kém theo.

_Hang hoa dugc san xuét theo tiéu chudn: ISO 9001:201 5:1SO
14001:2015; 45001:2018

cai
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Bon rira
doi

Kich thuée bon 0,4 x 1 x 0,75m. Mt bdn bang Inox tam day
0,5mm, chan sit day 1,2mm, vuong 25mmva Inox tam day
0,5mm. Lién két bang cac mdi han khi CO2, tiép xtic v6i san
bing 4 dé nhya. C6 2 voi nude va 6ng xa kém theo.

_Hang héa dugc san xuét theo tiéu chuén: ISO 9001 :2015; ISO
14001:2015; 45001:2018

cai
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Gia dé
thiét bi

-Kich thude :(1,82x0,4x1.8)m

Vit liéu :

-Khung bang sit éng chit nhat 13x26mm, tole 0,6; 1.5mm. Toan
bd son tinh dién

-Lién két bang boulon, vis, mdi han ¢6 khi CO2 bao vé

cai
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He¢ thong
dién cap
cho ban

Bang dién, diy din don, nep nhura va cic phu ki¢n khéc dé lap
dat h¢ théng dién xudng ban thi nghiém

19
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Bién thé
nguon

Bo ngudn duge dung toan bo trong thung KT: (400 x 400
x650)mm, bing g6 van MDF Malaysia mau tring day 6mm, phi
son PU 1 mit chong m01 mot.

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

- C6 3 cong tic to va hé théng 4 cong tic nga91t lién dong c6
den bao hién thi AC/DC/220V

-C6 1 6p to mat bao v¢ & cudn thir cap

- C6 1 ap td mat chdng giat gan & cudn so cp, bao vét dién ap
d4u vao (cudn nay chi c6 khi lap dat PBM).

- Cong vat tu lap dat

THIET BI

DAY HOC MON KHOA HQC TU NHIEN

B thu
nhan so
liéu

* Thong sb k¥ thudt:
- CPU: Quad core 64-bit ARM-Cortex A72, 1.5GHz
- RAM: 2GB
- Wifi: 802.11 b/g/n/ac Wireless LAN
- Bluetooth: 5.0 BLE
- Ethernet: 1 cbng Gigabit Ethernet
-USB: 2 cong USB 3.0, 2 cong USB 2.0
- SD: 1 cong SD Card
". HDML: 2 ¢bng Micro HDMI, d6 phén dai 4K
1 cdbng man hinh MIPI DSI"
- Camera: 1 cdng camera MIPI CSI
- GPIO: 40 chan GPIO gébm, UART, 12C, SPIL, SDIO, DP1,
PCM, PWM, GPCLK
- RS485: 2 cong USB-C, giao tiép RS485, giao thirc Modbus
RTU
- Man hinh: 480x320 (3,5 inch), giao tiép SPI 125MHz, cam tmg
dién tro
- Thé nhé: 128 GB, luu hé diéu hanh va dir liéu
- Hé didu hanh: Raspbian GNU/Linux 10 (buster)
- Nguén: 1 cong nguon SVDC, USB-C
- B6 chuyén d6i RS485 sang USB:
+ B0 chuyén dbi sir dung dé két ndi cam bién v6i mdy tinh ca
nhan
+ Cdng RS485: 01 cong, loai USB-C
+ Céng USB: 01 cong, loai USB-A
* Phin mém thu thp di liu cai dat trén b thu nhén dir liu
Noi dung: Phan mém dugc cai dat trén bd thu thap dir liéu véi
gidy phép sit dung cong dong va ma nguon m¢ duogc luu trir
ngay trén bo thu thap dir lidu.
Chuc nang:+ Tu dong két ndi voi cac cam bién
+ Hién thi két qua do dudi dang dong ho chi thi sb
+ Hién thi ket qua do dudi dang ddng hd chi thi kim
+ Hién thi két qua do bang db thi
+ Chuyén ddi cac don vi do
+ Tu dong tinh toan cac thong sb do co ban nhur: gia tri 16n nhit,
nho nhat, gia tri trung binh, phuong sai, do léch chuén..
+ Luu trit dir ligu két qua do
+ Truyén dir liéu luu trir 1én méy tinh
* Phan mém thu thap dir liéu cai dat trén may vi tinh
Noi dung: Phan mém duoc cai dit trén may tinh ca nhan voi
gidy phép sir dung cong dong va ma ngudén mo dugc luu trir trén
website va github. Phdn mém ding dé do luong va thu thép dir

J liéu, c6 thé diung dé phan tich, nghién ctru danh gia sb liéu. Phan

Cai
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mém c6 cac mo dun 1dp trinh va diéu khién theo kich ban st
dung dé diéu khién va giam sat cac hé théng do luong phuc tap
trong thuec té.

Chirc néng:- Chiic nang quan ly

+ Phan cap: phan meém cho phép phan cap quan ly theo timg
nguoi dung gom: Quar: ly, Gido vién, Hoc sinh, cap cao hon ¢6
quyén thém, stra, x0a tai khoan cép thap hon

+ Phéan quyen M3di cép quan ly ch1 ¢6 thé truy cap vao cac mo
dun phin mém tuong img véi quyen truy cap duoc cép, gitp
viéc quan ly va sir dung phan meém hiéu qua. Quan ly c6 toan
quyen truy cap, c6 thé kiém tra ai da dang nhap, ai thuc hanh,
két qua c4c bai thuc hanh...

+ Danh sach: méi tai khoan quén 1y riéng mot danh sach céc
thiét bi va mé dun phan mém. Ngudi ding ¢6 thé thém hoic x6a
cac chire nang hay thiét bi khong ding, gitup phan mém don gian
va dé st dung.

- Chtrc nang do ludng

+ Tim kiém va két ndi voi cac cam bién, mé dun diéu khién, mo
hinh thi nghiém

+ Hién thi két qua do duéi dang ddng hd chi thi sb

+ Hién thi két qua do dudi dang dong hd chi thi kim

+ Hién thi két qua do bang o thi

+ Hién thi két qua do kiéu may hién song

+ Hién thi dong thoi nhiéu cam bién trén mot bang hién thi sb

+ Chuyén dbi cac don vi do

+ Ty dOng tinh toan cdc thong s6 do co ban nhu: gia tri 16m nhét,
nhé nhét, gi4 tri trung binh, phuong sai, d6 léch chuén..

- Chire néng thuc hanh co ban

+ Hién thi dir lidu dong thoi dang sb, do thi va bang liét ké

+ Hién thi dit liéu dang logarit (thuc hanh so sanh cac cam bién
khong cung dai do)

+ Hién thi t6i thiéu dudng d6 thi ctia 5 14n thuce hanh khéc nhau
trén cting mot d6 thi, mdi 1an thuc hanh ¢6 tén va mau duong dd
thi khac nhau dé so sanh.

+ Hién thi mdi cam bién mot truc db thi riéng dé dé dang tham
chiéu két qua do

+ C6 thé an hién cac dudong dd thi, ghi chu dit lidu trén diém
duoc danh dau

+ Chuyén dbi gifta cac don vi do

+ Cai dat do phan dai (1~0.001)

+ C6 thé thém, x6a cam bién vao bai thuc hanh dé két néi dong
thoi nhiéu cam bién trong cac bai thue hanh so sanh.

+ Cai dat duoc thoi gian (hoéc tan sb 0.2 dén 500 Hz) 14y mau.
+ Cai dit duoc kiéu ldy mau: bang tay (nhan phim hoic chudt dé
lay timg mau) hoic tu dong (1dy mau lién tuc)

+ Cai dat dugc thoi g1an thuc hanh

+ Hién thi cic théng sb danh gia co ban: s mau, gia tri cao nhat,
thap nhét, trung binh, phuong sai, d léch chuan.

+ Luu, m¢ dir liéu dang tép

+ Xuét dir lidu dang excel, bo cdo, gbm théng tin ngudi dung
va dir liéu thuc hanh

- Chic nang thyc hanh néng cao

+ Két ndi nhiéu cam bién, mé dun thuc hanh, mé hinh thi
nghiém

+ Hién thi nhiéu man hinh s va dé thi két hop

+ Thu thap dit liéu tir cam bién va diéu khién thiét bi theo kich




ban b den

+ Thuc hanh diéu khién va giam sét theo thuit toan

+ Lap trinh kich ban bang ngon ngir JavaScript

San pham duoc san xuét va ldp rap boi nha san xuét dat tiéu
chuan chung nhan: ISO 45001: 2018, ching nhén: ISO
14001:2015, chimng nhan: ISO 9001: 2015

B6 hoc
liéu dién
tor, mo
phong hd
tro day
hoc mon
Khoa hoc
tur nhién
16p 6

Dap tng yéu cau cua Chuong trinh mén Khoa hoc tu nhién 16p 6
( CTGDPT 2018 ), c6 hé théng hoc liéu dién tir (' md phong 3D,
hinh anh, so do 4m thanh. video, cac cau hoi, dé kiém tra ) di
kém va dugc td chire, quan ly thanh hé théng thur vién dién t,
thuan loi cho tra ciru va sur dung. B hoc liéu st dung dugc trén
PC trong modi truong khong cé két nbi internet. Phai dam bao tdi
thiéu céac chirc nang :

- Nhém hd trg giang day : soan gido an dién tr, hudng dan
chuén bi bai giang dién tir, hoc li¢u dién tir ( hinh anh, so do, am
thanh, video); chinh stra hoc liéu ( cat video );

- Nhém chire nang mo6 phong va tuong tac 3D : diéu huéng thay
d6i truc nep g6c nhin ( xoay 360 do, phong to, thu nho ); quan
sat va hién thi thong tin cu thé cua cac lop khac nhau trong mot
md hinh, lua chon tach 16p mot phan ni dung bat ky; tich hop
m6 hinh 3D vao bai day. Pam bao toi thleu cac mo hinh :
nguyén tr cua Rutherford-Bohr; mot s6 mau don chat va hop
chat ( mau kim loai dong, mau khi H2 va khi 02; mau nudc va
mudi 4n ); Con dudng trao d61 nudce & thuc vat; Su phan xa anh
sang; Tu tru(mg trai dat Tir ph6-dudng stc tir ciia nam cham; hé
tiéu héa & nguoi, hé tuan hoan & ngum hé ho hip & ngudi, hé
than kinh & ngum cAu tao tai ngudi, phan xa anh sang, khic xa
anh sang, tan sic.

- Nhém chure ning hd tro cong tac kiém tra, danh gia : huéng
dAn, chuén bi cac bai tap, kiém tra.

Khung bax gLang, tranh anh dién twr, video, 3D theo Danh muc
thiét bi t&i thiéu cp Trung hoc co s¢ (Thong tu s6 38/2021/TT-
BGDDT), chuong trinh GDPT 2018 va cac bd sach gido khoa
hién hanh, bao gom:

- 16 khung bai giang minh hoa, bao gbm: Cac thé cua chat;
Oxygen va khong khi; Mot s6 vat liéu, nhién liéu, nguyén liéu,
lwong thue, thuc pham thong dung, tinh chat va tmg dung cua
chung, Chét tinh khiét, hdn hop, dung dich; Tach chét ra khoi
hdn hop; Té bao - Dcm vi cua co thé song, Tir té bao dén co the;
Da dang thé gii sdng; Cac phép do; Luc; Nang lugng; Trai dat
va Bau troi.

- 402 tranh anh dién tir theo timg cha dé, tiéu bleu bao gdm: So
sanh té bao dong vat va té bao thuc vét; So sanh té bao nhan SO
va té bao nhan thuc; So dd qua trinh 16n 1én va sinh san cua té
bao; Binh khi nén ding cho tho 1dn; B6 dung cu loc don gian;
Anh chup Mt trang - Trang khuyét; Ban tin du bao thoi tiét va
d6 4m khong khi; Khai théc than da tai Quang Ninh; O nhiém
khong khi & thanh phé; O t6 dang chay trén duong c6 dong
nang; Phu sa trong nudc ling dong xuong, tach khoi nude..v..v..

- 54 video d¢ phan giai HD 1280x720; am thanh rd, hinh anh
dep, thuyét minh bang tiéng Viét) theo timg chu dé, tidu biéu bao
gom: Phén biét dung dich, huyén phu, nhii twong; C6 can; Phép

do chiéu dai..v..v..

- 17 md hinh 3D, bao gdm: ‘nguyén tir cia Rutherford-Bohr; mot
s6 mau don chét va hop chét (mau kim loai dong; mau khi H va
khi Q2. mau nudc va mau mudi dn); Con dudng trao d6i nude &
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thuc vat, Su phan xa anh sang; Tur truong Trai Dat; Tur pho -
duong stre tir cia nam cham, hé tiéu hoa ¢ ngudi, hé tuan hoan &
nguoi, hé ho hép & nguoi, hé thin kinh & nguoi, cau tao tai
nguoi, phan xa 4anh sang, khiic xa anh sang, tan sac.

- 13 b6 cau hoi, bai tap, dé kiém tra theo ting chu dé

- 02 b6 dé kiém tra gitra ky

- 02 bo dé kiém tra cudi ky

- Tai lidu tham khao hd trg gido vién gbm:

+ 150 B¢ gido é&n, bai giang theo cac bo SGK duogc B gido duc
phé duyét theo CT GDPT 2018 (Chén troi séng tao, Canh diéu,
Két ndi tri thirc)

+300 B9 cau hoi, dé kiém tra theo cac bd SGK duoge Bo gido
duc phé duyét theo CT GDPT 2018 (Chén troi sang tao, Canh
diéu, Két ndi tri thirc)

* Tinh nidng nang cao:
1. Chitc nang hudng dan chudn bi bai giang dién tu:
- Soan thao mai bai giang trinh chiéu hoic tao bai giang tir thu
vién c6 sin; BO cong cu hd tro thiét ké bai giang (hiéu tng
chuyén slide, chén chir, video, audio, hinh anh. ... tir thu vién
media vao bai giang); Chén, upload file hinh anh, video tir may
tinh ca nhén 1én bai giang ca nhén; Tao trd choi twong tac: 0
chit, ni cot, ai 14 tridu pha; Chire ning tich hop hudng dén t6
chirc hoat dong hoc tap va thong tin mo rong truc tiép trén bai
giang dang dugc trinh chiéu.
- Quan ly thu vién bai giang trinh chifu; Chia sé bai giang dién
tir ctia minh cho gido vién khac trén hé théng; Tim kiém bai
giang theo tir khéa. khoi i6p. bd sach gido khoa, ..v..v..
2. Chtre ning huéng déan va sir dung Thu vién hoc liéu dién tir:
- Quan ly thu vién hinh anh, video, audio; Truy c4p, tim kiém
hoc liéu dién tir: video, hinh anh....
- Trinh chiéu hoc lidu dién tur: video, audio, hinh anh,..
3. Chirc nang xay dung, chuan bi ké hoach bai day dlen tur

- Quan ly thu vién ké hoach bai day Tim kiém ké hoach bai day
theo tir khoa, khéi 16p, bd sach gido khoa, ..v..v..
- Thém méi, soan thao, chinh sira ké hoach bai day; Upload hinh
anh vao ké hoach bai day ca nhan.
- NOp va quan ly phé duyét véi cdp quan Iy nha truong trén hé
théng.
4. Chire nang huéng dan va chuan bi cau hoi, bai tap
- Tao céu hoi ding sai; cau hoi dang mot lua chon; cau hoi dang
nhiéu lwa chon; cau hoi dang tu luén; cau héi dang nhom; cau
hoi dang tuong tac su dung text, hinh anh, video.
- Sap xeép phén loai cau hdi theo 4 mirc d6 (nhan biét, thong
hiéu, van dung, van dung cao)
'- Tim kiém b6 cau hoi theo tir khéa, mon hoc, khéi 16p; Tim
kiém cu hoi theo d9 kho, loai cau hoi.

5. Chtrc ndng hd trg chuan bi cong tac kiém tra, dénh gia

- Tao va quan Iy ngan hang cau hoi, dé thi, dé kiém tra, danh gia
theo ma tran tuy y.

- Chtrc nang tao dé kiém tra danh gia co tu dong dao cau hoi

- Tao cac ma dé khac cho dé kiém tra.

- In & kiém tra, dép an.

- Tim kiém bai kiém tra danh gia theo khéi 16p, moén hoc.

6. Ung dung hd trg sir dung trong mdi trudng khong c6 két nbi
internet

- B cong cu hd tro thao tac trinh chiéu bai giang.




- Trinh chiéu thu vién media: Hinh anh, audio, video.

- Tim kiém hoc liéu dién tir theo mon hoc, khdi 16p...

- Chirc ning phén loai bai giang/thu vién media ' 'chua tai" v

"da tai" bang b1eu tuong va bo loc gitip ngudi dung dé dang
phéan biét, tim kiém va str dung.

7. Giao di¢n ngdn ngit, tuong thich h¢ thong

- Ho trg ngdn ngir 1a Tleng Viét va Tiéng Anh

- Két hop t6t v6i cac phin mém Sketchpad, Photoshop, Corel
Draw, Excel... trong qua trinh xdy dung va st dung tu liéu minh
hoa bai giang. Vi du gio vién c6 thé vé& hinh bang Sketchpad roi
dua vao bai giang, tao cac Word Art hoac Chart trong word va
Excel va cit dan vao bai giang.

- Chirc ning nang cip, cap nhat phan mém khi ¢6 phién ban méi
* Nha san xuét duge ching nhan ding ky nhan hiéu;

* Hé théng hoc liéu dién tur danh cho gido duc phé thong duge
co quan Nha nudc co tham quyen tham dinh dat cac tiéu chi:

+ Phu hop voi dinh hudng chuyén ddi s6

+ HO tro thiét ké va t6 chire day hoc theo CT GDPT 2018

* San pham dugc cap quyét dinh xuét ban dién tir boi Nha Xuat
ban c6 chire nang xudt ban dién tur;

* Nha san xuét dap tmg du cac diéu kién vé hoat dong phét hanh
xuit ban pham dién tir theo quy dinh cua phap luét, do B Thdong
tin va Truyen thong tham dinh va cap phép;

* Phan mém dugc ding ky quyén tac gia;

* San phdm dugc san xuét theo tiéu chufn vé hé théng quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

* San pham dép tmg céc tiéu chuan Khoa hoc va Cong nghé, do
co quan Nha nude ¢6 thAm quyén chtmg nhén.

B6 hoc
liéu dién
tr, mo
phong hd
tro day
hoc mén
Khoa hoc
tu nhién
l6p 7

Pap tmg yéu cau cla Chuong trinh m6n Khoa hoc tu nhién 16p 7
( CTGDPT 2018 ), c6 h¢ théng hoc lidu dién tr (md phong 3D,
hinh anh, so dcn 4m thanh, video, cac cau hoi, dé kiém tra ) di
kém va duoc t6 chire, quan 1y thanh hé théng thu vién dién tir,
thuan lgi cho tra ciru va sir dung. Bo hoc liéu sir dung duoc trén
PC trong moi truong khong co két ndi internet. Phai dam bao t6i
thiéu cac chirc nang :

- Nhom hd tro giang day : soan gido 4n dién tir, huéng dan
chudn bi bai giang dién tir, hoc li¢u dién tir ( hinh anh, so o, am
thanh, video); chinh stra hoc li€u ( cat video );

- Nhom chire nang mé phong va tuong tac 3D : diéu huéng thay
dbi truc tlep goc nhin ( xoay 360 do, phong to, thu nho ); quan
sat va hién thi thong tin cu thé cua cac lop khac nhau trong mot
md hinh, luya chon tach 16p mot phan ni dung bat ky; tich hop
md hinh 3D vao bai day. Pam bao t6i thlcu cac mo hinh :
nguyén tir cua Rutherford- Bohr mdt s6 mau don chat va hop
chat ( mau kim loai ddng, mau khi H2 va khi 02; mau nude va
mudi #n ); Con dudng trao ddi nude & thue vat; Su phan xa anh
sang; Tl trudong trai dat Tir pho- ducmg strc tir ciia nam cham; hé
tiéu hoa & nguoi, hé tuan hoan & ngucn, hé hd hép & ngudi, hé
than kinh & nguoi, cAu tao tai ngudi, phan xa anh sang, khuc xa
anh sang, tan sac.

- Nhém chirc nang hd trg cong tac kiém tra, danh gia : huéng
dAn, chuan bj céac bai tap, kiém tra.

Khung bai giang, tranh anh dién tu, video, 3D theo Danh muc
thiét bi ti thiéu cap Trung hoc co s¢ (Thong tu s6 38/2021/TT-
BGDDT), chuong trinh GDPT 2018 va céc bg séch gido khoa
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hién hanh, bao gom:

- 13 Khung bai giang mioh hoa, bao gbm: Nguyén ti, nguyén to
héa hoc; So luge vé bang tudn hoan céc nguyén t6 héa hoc; Phan
tir; Téc d0; Am thanh; Anh sang; Tur; Trao ddi chét va chuyén
héa néang luge & sinh vat; Cam ing & sinh vat; Sinh trudng va
phat trién & sinh vat: Sinh san & sich vat; Co thé sinh vét 1a mot
thé thong nhat.

- 307 Tranh anh dién tu theo ting chu de tiéu biéu bao gdm: Vi
tri kim loai, phi kim, 4 kim trén bang tuan hoan; Phuong trinh
quang hop; Lién két cong hoa tri; Lién két ion; M6 hinh nguyén
tir Rutherford; Mot s6 dang thu hinh ctia Carbon; Mbi quan hé
gifra cac hoat dong séng cua dong vat; Ho hép; Quang hop; Sinh
san hitu tinh & ga..v..v..

- 34 Video d¢ phan giai HD 1280x720; &m thanh rd, hinh anh
dep, thuyet minh bing tiéng Viét) theo timg chu dé, tiéu biéu bao
gbm: Qui tic 3 gidy khi 14i xe; Tép tinh dé tang ¢ khi; M0 hinh
nguyén tir Rutherford; Nguyén té - Pon chét - Hop chét; Thi
nghiém huéng sang & thue vat..v..v..

- 22 M6 hinh 3D, bao gdm: nguyén tir ciia Rutherford-Bohr; mot
s6 mau don chét va hop chit (mau kim loai déng; mau khi Hz va
khi Oz, miu nuéce va miu mubi an); Con dudng trao déi nude &
thuc vat, Su phan xa anh sang; Tir truong Trai Dt; Tir phd -
dudng strc tir clia nam cham, hé tiéu héa & ngudi, hé tuan hoan &
ngudi, hé ho hip & nguoi, hé than kinh & nguoi, chu tao tai
ngudi, phan xa 4nh sng, khiic xa anh sang, tan sic.

- 12 B§ cau hoi, bai tap dé kiém tra theo timg chu dé

-02B6 de kiém tra gitta ky

- 02 Bj dé kiém tra cudi ky

- Tai liéu tham khao hd tro gido vién gém:

+ 150 Bo gido an, bai giang theo cac by SGK dugce B gido duc
phé duyét theo CT GDPT 2018 (Chén troi sang tao, Canh diéu,
Két ndi tri thire)

+ 300 Bo cau hoi, dé kiém tra theo céc bd SGK duoc B gido
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
diéu, Két ndi tri thic)

* Tinh ndng nang cao:
I. Chirc nang hudng dén chudn bj bai giang dién tir:
- Soan thao mdi bai giang trinh chiéu hoic tao bai giang tir thu
vién c6 sin; Bo cong cu hd tro thiét ké bai giang (hiéu ing
chuyén slide, chén chit, video, audio, hinh anh,... tir thu vién
media vao bai giang); Chén, upload file hinh anh, video tir may
tinh c4 nhén Ién bai giang ¢4 nhén; Tao tro choi twong tac: o)
chir, néi cot, ai la triéu phu; Chire néng tich hop hudng dan té
chire hoat dong hoc tap va thong tin mo rong truc tiép trén bai
giang dang duoc trinh chiéu.
- Quan ly thu vién bai glang trinh chiéu; Chia sé bai giang dién
tir cila minh cho giéo vién khéc trén hé théng; Tim kiém bai
giang theo tir khoa, khéi 16p, bd sach gido khoa, ..v..v..
2. Chtre ndng huéng dan va str dung Thu vién hoc liéu dién tur:
- Quan ly thu vién hinh &nh, video, audio; Truy cap, tim kiém
hoc liéu dién tir: video, hinh anh,...
- Trinh chiéu hoc liéu dién ti: video, audio, hinh anh,...
3. Chuc néng xay dyung, chuén bi ké hoach bai day dién tur

- Quan ly thu vién ké hoach bai day; Tim kiém ké hoach bai day
theo tir khoa, khoi 16p, bo sach glao khoa, ..v..v..
- Thém méi, soan thio. chinh sira ké hoach bai day; Upload hinh




anh vao ké hoach bai day c4 nhan.. .

- Nop va quan ly phé duyét v6i cdp quan ly nha truong trén hé
thong.

4. Chtrc nang huéng dan va chuén bi cau héi, bai tip

- Tao cau hoi dung sai; cau hoi dang mdt lura chon; cau hoi dang
nhiéu lua chon; cau hoi dang tur luan; cau hoi dang nhom; cau
hoi dang tuong tac sur dung text, hinh anh, video.

- Sap xép phén loai cau hoi theo 4 mirc do (nhan biét, thong
hleu véan dung, vén dung cao)

" Tim kiém b0 cau hoi theo tir khoa, mén hoc, khdi 16p; Tim
kiém cau hoi theo d6 khd, loai cau hdi.

5. Chtrc nang hd trg chuan bi cong tac kiém tra, danh gia

- Tao va quan ly ngan hang cau hoi, dé thi, dé kiém tra, danh gia
theo ma trén tuy y.

- Chtre ning tao dé kiém tra danh gia c6 tu dong dao cau hoi

- Tao cac ma dé khéc cho dé kiém tra.

- In dé kiém tra, dap an.

- Tim kiém bai kiém tra danh gi4 theo khéi 16p, mon hoc.

6. Ung dung hd trg st dung trong moi truong khong c6 két ndi
internet

- B§ cong cu hd tro thao tac trinh chiéu bai giang.

- Trinh chiéu thu vién media: Hinh anh, audio, video.

- Tim kiém hoc liéu dién tir theo mon hoc, khéi 16p...

- Chirc néng phén loai bai giang/thu vién media "chua tai" v

"da tai" bing biéu twong va bd loc giup ngudi dung dé dang
phan biét, tim kiém va sir dung.

7. Giao dién ngon ngir, tuong thich hé thong

- Ho trg ngdn ngir la Tleng Viét va Tiéng Anh

- Két hop tot voi cac phan mém Sketchpad, Photoshop, Corel
Draw, Excel... trong qud trinh xay dung va sir dung tu liéu minh
hoa bai giang. Vi du gido vién ¢6 thé v& hinh bing Sketchpad rdi
dua vao bai giang, tao cac Word Art hodc Chart trong word va
Excel va cit dan vao bai giang.

- Chtrc nang néng cap, cap nhat phin mém khi ¢6 phién ban mai
* Nha san xuat dugc chirng nhén ding ky nhén hiéu;

* Hé thong hoc lidu dién tir danh cho gido duc phd thong duge
co quan Nha nudce ¢ thAm quyen tham dinh dat cac tiéu chi:

+ Phu hop véi dinh hudng chuyén ddi sb

+ Hb tro thiét ké va t6 chuc day hoc theo CT GDPT 2018

* San pham duge cap quyét dinh xuat ban dién tir boi Nha Xuét
ban ¢6 chire nang xut ban dién tir;

* Nha san xudt dap tmg du cac diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cta phap luat, do BO Thong
tin va Truyen thong tham dinh va cép phép;

* Phan mém duoc ding ky quyén tc gia;

* San pham dugce san xuét theo tiéu chun vé hé théng quan ly
dat ching nhén ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

* San pham dap tmg cac tiéu chuan Khoa hoc va Cong nghé, do
co quan Nha nudc ¢6 thdm quyén chimg nhén.

Bo hoc
liéu dién
tr, mo
phong hd
trg day
hoc mdn

Dap ting yéu cAu ctia Chuong trinh mén Khoa hoc tu nhién 16p 8
( CTGDPT 2018 ), c6 h¢ théng hoc lidu dién tr ('mo phong 3D,
hinh anh, so do am thanh, video, cdc cau hoi, dé kiém tra ) di
keém va duoc to chirc, quan ly thanh hé thong thu vién dién tu,
thuan lgi cho tra ctru va sir dung. BO hoc liéu str dung duoc trén
PC trong méi truong khong c6 két ndi internet. Phai dam béo t6i
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Khoa hoc
tu nhién
l6p 8

thiéu céc chirc ning :

- Nhém hd trg giang day : soan gi4o an dién tir, huéng dan
chuén bi bai giang di¢n tii, hoc li€u dién tir (hinh anh, so dd, 4m
thanh, video); chinh stra hoc liéu ( cat video ); ‘

- Nhom chure ndang mé phong va tuong tac 3D : diéu hudng thay
dbi truc tiép goc nhin ( xoay 360 do, phong to, thu nho ); quan
sat va hién thi thong tin cu thé cua cac 16p khéc nhau trong mot
md hinh, lua chon tach I6p mdt phan ndi dung bét ky: tich hop
md hinh 3D vao bai day. Pam bao t6i thiéu cac mo hinh :
nguyén tir cia Rutherford-Bohr; mét s6 miu don chét va hop
chat ( mau kim loai déng, mau khi H2 va khi O2; mAu nudc va
mudi dn ); Con dudmg trao ddi nude & thuc vat; Su phan xa anh
sang; Tir truong tréi dat; Tir pho-dudmg st tir ctia nam cham; hé
tiéu hoa & ngudi, hé tuan hoan & ngudi, hé ho hip & nguoi, hé
than kinh & nguoi, cAu tao tai ngudi, phan xa anh sang, khic xa
anh sang, tan sac.

- Nhém chire ning hé tro cong tac kiém tra, danh gia : hudng
dan, chuan bi c4c bai tap, kiém tra.

Khung bai giang, tranh anh dién tur, video, 3D theo Danh muc
thiét bi t6i thiéu cdp Trung hoc co s& (Théng tu sé 38/2021/TT-
BGDDT), chuong trinh GDPT 2018 va cac b sach gido khoa
hién hanh, bao gom:

- 22 khung bai giang minh hoa theo CT GDPT 2018, bao gom
M¢ dau, Phan img hoa hoc; Acid - Base - pH - Oxide - Mubi;
Khéi luong riéng va ap sut; Tac dung 1am quay cua luc; Pién;
Nhiét; Sinh hoc co thé nguoi; Sinh thai hoc va méi trudmg.

- 135 tranh &nh dién tir theo tirng chii dé, duoc quy dinh theo
thong tu 38/2021/TT-BGDBT va CT GDPT 2018, tiéu biéu bao
gdm: Quy tic an toan trong phong thi nghiém; Thiét bi cam bién
oxygen; Bang tinh tan trong nudc cta Acid - Base - Mubi; Tron
rac thai hiru co va vi sinh; Cau tao tai nguoi - Mo ta céc bd phéan
cua tai; Thi nghiém ctia Magdebourg; Du thuyén néi trén mat
nudc; HeE sinh thai bién; Hé sinh thai dé thi..v..v..

- 35 video do phén giai HD 1280x720; dugc quy dinh theo théng
tu 38/2021/TT-BGDDT va CT GDPT 2018, 4m thanh rd, hinh
anh dep, thuyet minh bing tiéng Viét) theo ting chu dé, tiéu biéu
bao gdm: Anh huéng ctia chét xuc tac dén tdc do phan tmg; Can
bang hoa hoc; Phan timg thu nhiét va toa nhiét; Hi€u tmg nha
kinh; Hién tuong ddi luu; Céc thao tac bang b6 cam méu khi
chay méau; Hoi chimg AIDS; Thé nao 12 tiéu duong; The nao la
s0i than; Y nghia két qua xét nghiém uric va nude tiéu..v..v..

- 22 mo hinh 3D, bao gom: nguyén tir cia Rutherford-Bohr; mot
s6 mau don chat va hop chit (mau kim loai ddng; mau khi Hz va
khi Oz, mau nuée va mau mudi an); Con dudng trao ddi nude &
thuc vat, Su phan xa 4nh sang; Tl trudng Trai Pat; Tir ph -
duong stre tir cia nam cham, hé tiéu héa & nguoi, h¢ tuan hoan &
ngudi, hé hd hap & ngudi, hé than kinh & nguoi, cau tao tai
nguoi, phan xa anh sang, khuc xa anh séng, tan sac.

- 8 bd cau hoi, bai tap, dé kiém tra theo timg cha d&

- 02 bd dé kiém tra g;ua ky

- 02 bd dé kiém tra cudi ky

- Tai liéu tham khao hd trg gido vién gém:
+ 150 Bo gido an, bai giang theo cac bd SGK duge B gido duc
phé duyét theo CT GDPT 2018 {Chan troi sang tao, Canh diéu,
Két ndi tri thirc)

+300 B cau hoi, dé kiém tra theo cac by SGK duoc Bo gido




dl_.l‘C phé’du)fét theo CT GDPT.2018 (Chan troi sang tao, Canh
diéu, Két noi tri thirc)

* Tinh ndng nang cao:

1. Chitrc ning hudng dan chuan bi bai giang dién tir:

- Soan thao méi bai giang trinh chiéu hoic tao bai giang tir thu
vién c6 sin; Bo cong cu hd trg thiét ké bai giang (hiéu tmg
chuyén slide, chén chit, video, audic, hinh anh,... tir thu vién
media vao bai giang); Chén, upload file hinh anh, video tir may
tinh ¢4 nhan lén bai giang ca nhén; Tao tro choi tuong tac: 0]
chir, ndi cot, ai 1a triéu phu; Chire néng tich hop hudng dan t6
chire hoat dong hoc tép va thong tin mo rong truc tiép trén bai
giang dang dugc trinh chiéu.

- Quan ly thu vién bai giang trinh chiéu; Chia sé bai giang dién
tir ciia minh cho gido vién khéc trén hé théng; Tim kiém bai
giang theo tir khoa, khéi 16p, bd sach gido khoa, ..v..v..

2. Chirc ning huéng dan va st dung Thu vién hoc ligu dién tu:
- Quan ly thu vién hinh anh, video, audio; Truy cép, tim kiém
hoc liéu dién tir: video, hinh anh,..

- Trinh chiéu hoc liéu dién tur: video audio, hinh anh,..

3. Chirc néng xay dung, chuan bi ké hoach bai day dlen tr

- Quan ly thu vién ké hoach bai day; Tim kiém ké hoach bai day
theo tir khoa, khéi 16p, bd sach gido khoa, ..v..v..

- Thém méi, soan thao, chinh stra ké hoach bai day; Upload hinh
anh vao ké hoach bai day cé nhan.

- Nop va quan ly phé duyét véi cap quan 1y nha truong trén hé
thong.

4. Chirc nang huéng din va chuén bi cau hoi, bai tap

- Tao cAu hoi ding sai; cdu hoi dang mdt lya chon; cau hoi dang
nhiéu lua chon; cau héi dang tu luén; cdu hoi dang nhom; cau
hoi dang tuong tac str dung text, hinh anh, video.

- Sap xép phan loai cau hoi theo 4 mue dd (nhan biét, théng
hiéu, van dung, van dung cao)

' Tim kiém bd céu hoi theo tir khda, mon hoc, khéi 16p; Tim
kiém cau hoi theo dd kho, loai cau hdi.

5. Chirc nang hd trg chuan bi cong tac kiém tra, danh gia

- Tao va quan ly ngan hang céu hoi, d thi, d& kiém tra, d4nh gia
theo ma tran tuy y.

- Chirc niing tao dé kiém tra danh gia c6 tw dong dao cau hoi

- Tao cac ma dé khéc cho dé kiém tra.

- In dé kiém tra, dap an.

- Tim kiém bai kiém tra danh gi4 theo khéi 16p, mén hoc.

6. Ung dung hd trg sit dung trong moi truong khdng co két ndi
internet

- Bb cong cu hd tro thao tac trinh chiéu bai giang.

- Trinh chiéu thu vién media: Hinh anh, audio, video.

- Tim kiém hoc liéu dién tir theo mén hoc, khéi 16p,..

- Chirc nang phan loai bai giang/thu vién media "chua tai"

"da tai" bang biéu tuong va bd loc gitip nguoi ding dé dang
phéan biét, tim kiém va sir dung.

7. Giao dién ngdn ngit, tuong thich hé thong

- HO trg ngdn ngit la T1eng Viét va Tiéng Anh

- Két hop tbt v6i cac phin mém Sketchpad, Photoshop, Corel
Draw, Excel... trong qua trinh xdy dung va sur dung tu liéu minh
hoa bai giang. Vi du gido vién cé thé v& hinh biang Sketchpad 1di
dua vao bai giang, tao cac Word Art hodc Chart trong word va
Excel va cét dan vao bai giang.




- Chtrc nang nang cép. cap nhat phan mém khi ¢6 phién ban méi
* Nha san xuit dugc chimg nhan ding ky nhan hiéu;

* Hé thong hoc liéu dién tir danh cho gido duc phd thong dugce
co quan Nha nude ¢6 tham quyén thdm dinh dat céc tiéu chi:

+ Phut hop véi dinh huéng chuyén dbi sb

+ H3 tro thiét ké va to chirc day hoc theo CT GDPT 2018

* San phim duoc cip quyét dinh xuét ban dién tr boi Nha xuét
ban c6 chirc ning xuat ban dién tir;

* Nha san xudt dap umg du cac diéu kién vé hoat dong phat hanh
xuit ban pham dién tir theo quy dinh cua phap luét, do B Thong
tin va Truyen thong tham dinh va cap phép;

* Phan mém duoc déng ky quyen tac gia;

* San pham dugc san xuét theo tiéu chudn vé hé théng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

* San pham dép tmg céc tiéu chuan Khoa hoc va Céong nghé, do
co quan Nha nude c6 thdm quyén chimg nhén.

B hoc
liéu dién
tr, mo
phong hd
tro day
hoc moén
Khoa hoc
tur nhién
16p 9

Dép g yéu cau cta Chuong trinh m6n Khoa hoc ty nhién 16p 9
( CTGDPT 2018 ), ¢6 hé thng hoc liéu dién tur (mo phong 3D,
hinh anh, so do 4m thanh, video. cac cdu hoi, dé kiém tra ) di
kém va dugc td chire, quan Iy thanh hé thong thu vién dién ti,
thuén loi cho tra ctru va sir dung. B hoc liéu sir dung duoc trén
PC trong mdi trudmg khong ¢ két ndi internet. Phai dam bao téi
thiéu céc chirc ning :

- Nhém hé trg giang day : soan gido an dién tir, huéng dan
chuén bj bai giang dién tir, hoc liéu dién tir ( hinh anh, so dd, am
thanh, video); chinh sira hoc liéu ( cit video );

- Nhém chire néing m6 phong va tuong téc 3D : diéu hudng thay
dbi truc tlep goc nhin ( xoay 360 d9, phong to, thu nhé ); quan
sat va hién thi thong tin cu thé cua cac lop khac nhau trong mét
mo hinh, lua chon tach 16p mot phan noi dung bat ky; tich hop
mo hinh 3D vao bai day. Pam bao t6i thleu cac mo hinh :
nguyén tir cua Rutherford- Bohr mdt s6 mau don chat va hop
chat ( mau kim loai déng, mau khi H2 va khi O2; miu nudc va
mudi an ); Con duodng trao d6i nude & thue vat; Su phan xa anh
sang; Tur truong tréi dat Tir phé- dLr(mg stre tir cua nam cham; hé
tiéu hda & nguoi, hé tuan hoan & ngudi, hé ho hip & ngudi, hé
than kinh & nguoi, céu tao tai nguoi, phan xa anh sang, khuc xa
anh sang, tan sdc.

- Nhom chire ning hd tro cong tac kiém tra, danh gia : hudng
dan, chudn bi cac bai tap, kiém tra.

Khung bai giang, tranh &nh di¢n tu. video, 3D theo Danh myc
thiét bi t6i thiéu cip Trung hoc co s& (Théng tu sb 38/2021/TT-
BGDDT), chuong trinh GDPT 2018 va cac b sach gido khoa
hién hanh, bao gom:

- 36 Khung bai glang minh hoa theo chu dé cua chuong trinh
GDPT 2018, bao gom: Nang hrcrng co hoc; Anh sang; Pién;
Dién tir; Nang luong vdi cuge song; Kim loai va Phi kim;
Hydrocarbon va ngudn nhién lidu; Dan Xuét Hydrocarbon; Tu
gene dén protein; Di truyén nhiém sac thé; Di truyen hoc véi con
nguoi; Ung dung cong nghé di truyén vao doi sdng; Tién hoa.

- 286 tranh anh dién tir theo timng chu dé, duogc quy dinh theo
thong tu 38/2021/TT-BGDDT va CT GDPT 2018, tiéu biéu bao
gbém: Cong suit xe may; Su chuyén héa dong nang va thé nang;
Vong nang lugng Mat troi; Ma luc; Lap dat hé thong dién Mt
troi; Bang tuan hoan céc nguyén t6 héa hoc; Tua bin gi6 khdng
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16 & Trung Qudc; Bénh bach tang; Sinh con clng trimg, khac
tring..v..v.. '

- 49 video do phén giai HD 1280x720; dugc quy dinh theo thong
tu 38/2021/TT-BGDDT va CT GDPT 2018, am thanh rd, hinh
anh dep, thuyét minh béng tiéng Viét) theo timg chu d8, tiéu biéu
bao gom: Say ruou bia dién ra nhu thé nao; Hién tuong cam tng
dién tir; Thé nao 1a tiéu dudng; Thi nghiém day hoat dong hoa
hoc cua kim loai; Dot bien Gene; Halogen; Sy khac nhau gira
dong ning va thé nang..v..v..

- 22 m6 hinh 3D, tiéu biéu bao gom: Tir truong Tréi dat; Nguyén
tir; So d6 mach dién; Phan xa 4nh sdng; Virus HIV; Lo cao luyén
gang; Lo quay Xi mang..v..v..

- 14 b cau hoi, bai tap, de kiém tra theo timg chu dé

- 02 bo d& kiém tra gifta ky

- 02 b dé kiém tra cudi ky

- Tai liéu tham khao hd trg gido vién gom:

+ 150 B gi4o 4n, bai giang theo cac bd SGK duoc Bo gido duc
phé duyét theo CT GDPT 2018 (Chén troi sang tao, Cénh diéu,
Két ndi tri thirc)

+300 B6 cau hoi, d& kiém tra theo cac by SGK duge B gido
duc phé duyét theo CT GDPT 2018 (Chan troi sang tao, Canh
diu, Két nbi tri thirc)

* Tinh nang nang cao:

1. Chirc nang hudng din chuén bi bai giang dién tur:

- Soan thao mdi bai giang trinh chién hodc tao bai giang tir thu
vién c6 sin; B cong cu hd tro thiét ké bai giang (hiéu img
chuyén slide, chén chit, video, audio, hinh anh,... tir thu vién
media vao bai giang); Cheén, upload file hinh anh, video tir may
tinh c4 nhén 1&n bai giang c4 nhan; Tao tro choi tuong tac: o)
chit, ndi cot, ai la triéu phii; Chire nang tich hop huéng dan t6
chire hoat dong hoc tép va thong tin md rong truc tiép trén bai
giang dang duoc trinh chiéu.

~Quan Iy thu vién bai giang trinh chiéu; Chia sé bai giang dién
tir cita minh cho gido vién khac trén hé théng; Tim kiém bai
giang theo tir khéa, khoi 16p, bd sich gido khoa, ..v..v..

2. Chitc niing huéng din va sir dung Thu vién hoc ligu dién tu:
- Quan ly thu vién hinh anh, video, audio; Truy cép, tim kiém
hoc liéu dién tir: video, hinh anh,...

- Trinh chiéu hoc liéu dién tir: video, audio, hinh anh....

3. Chire ning xdy dung, chuin bi ké hoach bai day dién tu

_ Quén Iy thu vién k& hoach bai day; Tim kiém ké hoach bai day
theo tir khoa, khéi 16p, bd sach gido khoa, ..v..v..

- Thém m&i, soan thao, chinh sira ké hoach bai day; Upload hinh
anh vao ké hoach bai day ¢ nhan.

- Nop va quéan Iy phé duyét véi clp quan 1y nha trudng trén hé
théng.

4. Chirc ning huéng din va chuan bi cau hoi, bai tap

- Tao cau hoi ding sai; cdu hoi dang mot lua chon; cau hoi dang
nhiéu lya chon; cau hoi dang tu ludn; céu hoi dang nhém; cau
hoi dang twong téc st dung text, hinh anh, video.

- Sép xép phan loai cau hoi theo 4 mirc d6 (nhan biét, thong
hiéu, van dung, van dung cao)

' Tim kiém bo cau hoi theo tir khéa, mdn hoc, khéi 16p; Tim
kiém cau hoi theo dd kho, loai cdu hoi.

5. Chirc nang hd tro chuan bi cong tac kiém tra, danh gid
- Tao va quan ly ngan hang céu hoi, de thi, dé kiém tra, danh gia




theo ma trén tuy y.

- Chitc nang tao dé kiém tra danh gid c6 tu dong dao ciu hoi

- Tao cac mi dé khac cho dé kiém tra.

- In d8 kiém tra, dap an. '

- Tim kiém bai kiém tra dénh gi4 theo khdi 16p. mén hoc.

6. Ung dung hd tro sir dung trong méi trudng khong c6 két ndi
internet

- B cong cu hd tro thao tac trinh chiéu bai giang.

- Trinh chiéu thu vién media: Hinh anh, audio, video.

- Tim kiém hoc liéu dién tir theo mo6n hoc, khéi 16p...

- Chirc nang phan loai bai giang/thu vién media "chua tai" va
"da tai" bang biéu tuong va bd loc gitp ngudi ding dé dang
phan biét, tim kiém va st dung.

7. Giao dién ngdn ngi, twong thich hé théng

- HG tro ngon ngu la Tiéng Viét va Tiéng Anh

- Két hop tbt véi cac phin mém Sketchpad, Photoshop. Corel
Draw, Excel... trong qua trinh xdy dung va sir dung tu liéu minh
hoa bai giang. Vi du gidc vién c6 thé v& hinh bing Sketchpad rdi
dua vao bai giang, tao cac Word Art hogc Chart trong word va
Excel va cit dan vao bai giang.

- Chirc nang nang cap, cap nhat phan mém khi c6 phién ban méi
* Nha san xut dugc ching nhan déng ky nhéan hiéu;

* Hé théng hoc liéu dién tir danh cho gido duc phé thong duge
co quan Nha nuée ¢6 thAm quyen tham dinh dat céc tiéu chi:

+ Phu hgp véi dinh huéng chuyén déi sb

+ Hd tro thiét ké va t6 chitc day hoc theo CT GDPT 2018

* San pham dugc cdp quyét dinh xuét ban dién tir bdi Nha xuit
ban c6 chirc ndng Xuét ban dién tir;

* Nha san xuat dép g du cic diéu kién v& hoat dong phat hanh
Xut ban pham dién tir theo quy dinh cua phap luét, do B Thong
tin va Truyen thong thdm dinh va cép phép;

* Phan mém dugc ding ky quyén tac gia;

* San pham dugc san xut theo tiéu chuén vé hé théng quén ly
dat ching nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

* San pham dép tmg céc tiéu chuan Khoa hoc va Cong nghé. do
co quan Nha nude ¢é thdm quyén chimg nhan.

II | TRANH/ANH
THIET BI, DUNG CU, HOA CHAT THEO CHU PE (Cét 56 ligng tinh
I | cho mot phong hoc bo mon, cdc thiét bi diing chung (TBDC) tinh s6 lwong o

phan thiét bi diing chung, khong tinh ¢ day)

LOP 6

Chat va
sw bién
dbi chit

Cac thé
(trang
thai) ciia
chit

B thi B9 thi nghiém gom :
nghiém - Nén duong kinh lem (1 cai)
E néng chay | - Kiéng dun (chét liu thép khdng gi, bén ngoai duoc boc 16p B6 04
va dong cach nhiét mau den gdm 3 chan virng chic, duong kinh mam do ;
dac 1a 8cm,chén kiéng dai 12cm, cao 11 cm c6 thé dé dén con &
(Khong dudi) (1 céi)




gom

TBDC)
LOP 7
Oxygen
(oxi) va
khong khi
B¢ thi nghiém gém :
- Lo thuy tinh mi¢ng réng c6 nham: Thuy tinh khong bot, chiu
16 diig nhiét. Mz‘u,u trang, thuy .t‘inh trung tinh, chiu nhiét. Dung tich
cu' o él' besy 125ml. Kich thude Chiéu cao 102mm, Puong kinh than lo

chat diéu
ché

55mm (1 cat)
- Thubc tim Potassium pemangannate (KMnO4) 50g dung trong

i chai nhya. ( 1 chai ) Bo 04
(Khéng Cac hoa chat duge dung trong chai chuyen dung. C6 mang seal
abin nhoém hodc nip 16t dbi véi chai thuy tinh. Déi v6i céc loai acid
TBDC) dic duoc dung trong hop xop chong s6¢ va quan mang PE dam
bao bd an toan. Trén nhan c6 ghi day du céc thong tin nhu: tén
hoa chét, cdng thirc hoa hoc (néu co), ndng do, do tinh khiét,
ngay san xudt, han str dung va cac ky hiéu an toan hoa cht.
Bodung | BO thi nghiém gom :
cu xac - Cbc thuy tinh : Thuy tinh trung tinh, chiu nhiét; Dung tich
dinh 1000ml; Do chia nho nhét 100ml (1 céi)
thanh - Dung dich NaOH dic
phan phan | - Nén dudng kinh lem (1 cdi) - 04
tram thé :
tich
(Khéng
gbm
TBDC)
Chit tinh
khiét, hon
hop, dung
dich
Bo dung | B9 thi nghiém g6m :
cuvahoa |- Mudng xtic hoa chét : Chét liéu thuy tinh khong bot, Chiéu dai
chat thi 16.5cm, duong kinh can 6mm (1 cai)
nghiém dé | - Mubi an 100g dé trong lo nhya. (1 chai)
phén biét | - Dudng trang 100g dung trong lo nhua. (1 chai)
dung Céc hoa chat duoc dyng trong chai chuyén dung. C6 mang seal Bo 04
dich; nhdm hogc nip 16t d6i voi cha1 thuy tinh. Déi voi cac loai acid
dung mdi | dic duoc dung trong hop xop chong sdc va quan mang PE dam
(Khong bao bd an toan. Trén nhan c6 ghi day du cac thong tin nhu: tén
gbm hoa chét, cong thire hoa hoc (néu c6), néng do, do tinh khiét,
TBDC) ngay san xuét, han st dung va céc ky hiéu an toan hoa cht.
Tdch chit
ra khoi
hén hop
¥ fnna B0 thi nghiém gom :
6 cihon, | Phéu loc thuy tinh cudn ngan : Thuy tinh trung tinh, chiu nhiét,
e kich thuge $80 mm, dai 90 mm (trong d6 duong kinh cubng
chat thi
siphiicn $10, chiéu dai 20 mm) (1 c&i) )
bbbt |7 Phéu chiét qua 1é : D9 day vat li¢u 2.1mm; Dung tich 125ml; Bo 04
(Khong Duong kinh miéng 26mm, ¢6 nham; Chiéu cao 25.2cm, dudng
obm km]? 64mm (1 cai) _ _
TBDC) - Cat 300g dung trong chai nhua. (1 chai)

- Dau an 100ml dung trong chai thiy tinh. (1 chai)




Céc héa chét duge dung trong chai chuyén dung. C6 mang seal
nhdm hoc ndp 16t d6i v6i chai thuy tinh. Péi véi cac loai acid
dic duoc dung trong hop xbp chén g sdc va quan mang PE dam
bao b) an toan. Trén nhan c6 ghi day du cac thong tin nhu: tén
hoa chit, cdng thue héa i:gc (néu ¢6), ndng do, do tinh khiét,
ngay san xudt, han st dung va cdc ky hiu an toan héa chét.

Vit song

Té bao -
don vi co
sO cua sy
song

B0 dung
cu quan
sét té bao
(Khong
gém
TBDC)

B6 gém 20 tiéu ban trong d6 ¢6 10 tidu ban té bao thuc vat va 10
tiéu ban té bao thuc vat, cac tiéu ban gém:

1. Tiéu ban té bao hanh tay:;

2. Tiéu ban té bao du trir tinh bot khoai tay;

. Tiéu ban ré bi cit ngang;

. Tiéu ban thén bi cit ngang;

- Tiéu ban 14 tric dao cat ngang;

. Tiéu ban chdi mang tdy cat doc;

. Tiéu ban bao phin hoa ly cat ngang;

. Tiéu ban bau nhuy hoa ly cit ngang;

. Tiéu ban hat phin hoa Ly;

10. Tiéu ban phoi hat bap cit ngang.

11. Tiéu ban tring giay;

12. Tiéu ban gan tho cit ngang;

13. Tiéu ban té bao mau ga;

14. Tiéu ban than chudt cét doc;

15. Tiéu ban phdi chudt cit doc;

16. Ti€u ban mo da chudt cit ngang;

17. Tiéu ban ndo thé cit ngang;

18. Tiéu ban budng trimg tho cit ngang;

19. Tiéu ban tinh hoan tho cit ngang;

20. Tiéu ban tinh trung heo.

Céc tiéu ban dung trong hop nhua chuyén dung; té bao dong vt
nhuém mau véi hematoxylin va eosin (H&E), nhan té bao bat
mau xanh tim, t bao chit bt mau hdng dam; té bao thuc vat
nhudém luc iod va d6 carmine, bat mau xanh dbi té bao voi mach
g0, bat mau hong dbi véi té bao mach ray.

OO0~ Oy B WD

04

B0 dung
cu lam
tiéu ban té
bao
(Khong
gdm
TBDC)

Bo thi nghiém gdm :

- Kim miii mac : Chat liéu inox, dai 152mm; Cén dai 77mm,
duong kinh 6mm; phén than duong kinh 2mm (1 céi)

- Nude cat 1 lan 1000ml dung trong chai nhya. (1 chai)

- Dao cit tiéu ban : gdm 1 can kém ludi dao gan sfn, 5 ludi dao
thay thé (1 céi)

- Panh : Chét liéu inox. chiéu dai 14cm (1 cai)

- Lame kinh : Kich thude lam: 25x75x1.2mm (hdp 50 cai) : (1
hop)

- Gidy tham: Kich thudc san phdm 2,5 * 8 cm 100 t& trong hép.
(1 hop)

- Lamen 22*22mm. B¢ day 0.13 — 0.17mm. Hop 100 cii. (1
hép)

Céc hoéa chat dugce dung trong chai chuyén dung. C6 mang seal
nhém hodc ndp 16t d6i véi chai thuy tinh. Déi vai céc loai acid
dic duge dung trong hop xdp chéng sbc va quén mang PE dam
bao bd an toan. Trén nhin c6 ghi ddy du cac thong tin nhu: tén

04




hoa chét, cong thie hoa hoc (néu ¢6), néng do, do tinh khiét,
ngay san Xuét, han str dung va cac ky hiéu an toan hoa cht.

B0 thi nghiém gom :

- Mit kinh dong hd: Thuy tinh khong bot.Dudng kinh: 70mm, do
day vat liéu: 2mm, chiéu cao Smm. (1 cai)

- Nudc cat 1 1an 1000ml dung trong chai nhua (1 chai)

- Methylene blue 1% 100ml dyng trong chai nhya (1 chai)

Bodung |- Lame kinh : Kich thuge lam: 25x75x1.2mm (hop 50 céi) (1
cu quan hop)
sat sinh - Gidy tham : Kich thudce san phdm 2,5 * 8 cm 100 t& trong hop
vét don (1 hop) R
bao - Kim miii méac: Chét liéu inox, dai 152mm; Cén dai 77mm, Be o
(Khong duong kinh 6mm; phan than dudng kinh 2mm. Khéi luong 8g.
Bao gdm | (1 cai)
TBDC) Céc hoa chat duoc dung trong chai chuyén dung. C6 mang seal
nhdm hoic nép 16t d6i voi chai thuy tinh. Déi v6i cac loai acid
dac duoc dung trong hdp x6p chong sbc va quin mang PE dam
bao b an toan. Trén nhan c6 ghi day du céc thong tin nhur: tén
hoa chit, cong thire hoa hoc (néu c6), ndng do, do tinh khiét,
ngay san Xuét, han sur dung va céc ky hiéu an toan hoa chit.
B thi nghiém gbm :
- Nude cat 1 1an 1000ml dung trong chai nhya. (1 chai )
B - Lame kinh : Kich thudc lam 25x75x1.2mm (hop 50 céi) (1
0 dung
cu quan hop)
aay - Gidy thdm : Kich thudc san phédm 2,5 x 8 cm 100 t& trong hop
5 (1 hop)
nguyen |y amen 22*22mm, hop 100 céi (1 hop) B6 | 04
sinh vat
(Khéng Céc hoa chét dugc dung trong chai chuyén dung. C6 mang seal
X nhom hoic nép 16t déi véi chai thuy tinh. Doi véi cac loai acid
bao gom
TBDC) dac dugce dung trong hop xop chong sbc va quan mang PE dam
bao bd an toan. Trén nhan ¢6 ghi day du cac thong tin nhu: tén
hoa chét, cong thirc hoéa hoc (néu co), ndng @6, do tinh khiét,
ngay san Xuét, han str dung va cac ky hiéu an toan hoa chit.
B dung | B thi nghiém gom :
cu quan - Bao tir nam linh chi (1 hdp)
sat nAm - Hop tiéu ban nam gom : 1 tiéu ban nam Aspergillus, 1 tiéu ban B5 04
(Khong Penecilin sp, 1 tiéu ban nidm men Saccharomycetes dung trong :
bao gdm | hop dung lame 10 vi tri (1 hop)
TBDC)
Bo thi nghiém gom
- Ong nhom hai mat 16x32mm: véi tiéu cu bu trir tiéu cu trén ca
2 mat, 40 phéng dai t6i da 1én dén 16 1an, duong kinh 32mm.
Bo dung | Tam nhin xa toi da 1500m. Kich thude: 115*135*%45mm. Di
cu thu kém dung bang vai (1 céi)
thap va - Panh: Chat liéu inox, chiéu dai 14cm (1 céi)
quan sat | - Kéo cit canh: Ludi kéo thép khong gi, hop kim nhom siéu
sinh vat ctmg, dugc xu ly bang nhiét dd cao, khong bi bién dang. Tay
ngoai cam boc nhua, thiét ké c6 dd nham, tao cam giac ¢ chéc chin va Bo 04
thién ém ai, khong gay dau tay. Miii kéo nhon, séc, thiét ké thong
nhién minh véi do cong vira du, dé dang dua vao cac ngach dé tia canh
(Khong nho. Kéo c6 10 xo ddy, giup cat canh mdt cach nhe nhang y nhat.
bao gom | Kich thudc: 182%50*13mm (1 cai)
TBDC) - Cap gb ép thuc vat: Gom 2 manh gd hinh chit nhét c6 duc 16

tron, 4 goc c6 dinh b¢ dé vin cb dinh. Kich thude 41x30x3cm (1

cap)
- Vot bit sau bo : Can duoc 1am tir inox dng 16ng, c6 thé kéo dai.




Chiéu dai thi thu gon 17cm, chiéu dai khi kéo dai 65cm. Vong
vot duoc 1am tir inox fi 3mm, durdng kinh 20cm. Chicu dai ludi
20cm. Kich thude mét fuéi: 3mm (1 cai)

- Vot bit dong vét thuy sinh: Can duoc 1am tir nhdm dng 16ng.
Chiéu dai khi thu gon 73cm, chiéu dai khi kéo dai 160cm. Vong
vot duge lam tir inox fi 4mm dudng kinh 36cm. Day vot dudng
kinh 25¢m. Kich thudce mit ludi 3.5mm (1 c4i)

- Hop nudi sau bo: Hop nhua c6 ndp. Kich thude (dai*rong*cao)
170%105%70mm (1 céi)

- Bé kinh: Kich thudc 36.5x26.3x14.5¢m, bang nhua day 2mm
(1 cai)

Nang
lwgng va
sur bién
doi
Cdc phép
do
B9 dung
cu qo
frl:gl;i?: B thinghiom gomi: B | 04
5 - Thuéce cudn 1.5m (1 cai)
khoi
lugng,
nhiét do
Luc
B0 dung
cu minh
hoa luc
khong Gom: Bs | o4
tiép xuc Mot vét bang sat nhe, budc vao soi ddy, treo trén gia thi nghiém. t
(Khong
bao gdm
TBDC)
1- Cum dé thiét bi:
- D¢ gb: Cao su ghép thanh, kt: (900x210x20)mm
- Ray dan huéng: Gom 02 thanh bang nhém, kt: (825x16x7)mm
- Gi4 gén cam bién: Bang nhém
- Bé chtra nu6e: Bing Mica, dung tich 9,5 lit; kt:
(500x200x150)mm
2- Cum xe cb dinh:
- Than xe: Chat liéu nhua, xe duoc ¢é dinh bang thanh ndi ctmg
vao moc treo; kt:(120x60x38)mm
B thiét bi | - Pully: Bang nhya, c6 ranh chét day, duong kinh phi 31mm, cao
ching 15mm
minh luc | - Pong co: DC 5v, tde dd vong quay S0v/p, Momen xo#n tbi da Bo 04
can cua lkg/cm
nudce 3- Cum xe di dong:

- Chat liéu nhua, xe duoc néi Vo1 xe cd dinh bang day treo; "
kt:(1 20x60x38)mm Tren Xe gan lch ke gan tAm can co co cau de

.....

.....

bién luc)

- TAm nhya chan nuée: kt (11 0x90x2)mm, dugc ndi véi xe bang
truc ndi phi 6mm dai 85mm.

San phdm duogc san xuét va lip rap boi nha san xuét dat tiéu




chuén chimg nhén: ISO 45001: 2018, chimg nhén: ISO
14001:2015, chimg nhan: ISO 9001: 2015

B9 thiét bi
thi
nghiém

GOom:

- Lo xo0 xo#n 2 dau c6 méc, tdi da SN; 4 qua kim loai co khdi
lugng mf)i qua 50g.

- Gia thang dimg gén véi thude thang gidi han do 20cm voi do
chia nh6 nhat 0,5 mm c6 gia d& dé gin vao chan dé hogc gia dd;

do gian 1o | Thude bang nhoém, ban rong 3cm, cac vach chia dugce anod hoa Bo 04
xo (Bao | in & ca hai mép. Thude 43 dang thay dbi do nghiéng dé dam bao
gbm ludn song song vdi 10 xo.
TBDC) - C6 thém 2 10 xo dé khao sat.
- B gi4 thi nghiém gdm: 1 chén dé hinh chir nhét. 1 thanh truc
inox, 2 khép nbi
LOP 7
Ning
lwgng va
bién doi
Toc dp
~Méng nhom dai 1000 mm 6 ranh dan huéng cho xe lan; Méng
¢6 gén chan va bot nude chinh thang bang.
- 01 Xe lan nhém, kich thude Dai 120 mm / Rong 50 mm / Cao
39 mm c6 phay rinh dé gén cac thiét bi phu. Xe lan c6 gén co
can quang dé x4c dinh vi tri va toc 0 chuyén dong khi di qua
cam bién quang hoc clia cong quang
B e - 01 bo khoi phat chuyén dong bang co khi véi co cu nén 10 xo0
Thiét bi R S e A
dotdcds |° cap do va nha co bang tay. Bo 04
° | - 01 can chin xe mém cu6i hanh trinh
- 02 cdng quang dang khung khép kin bing nhura. Cong quang
¢6 day noi tin hiéu dai 1,5 m véi 1 dAu gidc cim 5 chén (dé két
néi voi cong "A" hodc "B" ctia dong ho do thoi gian hién s0).
San pham duoc san xuat va 1ap rap boi nha san xuét dat tiéu
chuan chimg nhan: ISO 45001: 2018, chimg nhdn: ISO
14001:2015, ching nhéan: ISO 9001: 2015
Am thanh
B dung cu gom:
- Tréng c6 dudong kinh @180 mm, cao 200 mm, Tréng dit trén
Bo dung | bédo nam ngang va dui gd. Tréng va am thoa duge gén trén aé
cu thi g0.
nghiém - Dé gb ghép thanh cong nghiép, kich thudce: (400x200x17)mm Bo 04
tao am - Am thoa chuén 512 Hz dai 200 mm véi bua gé dau boc cao su
thanh San phim duogc san xuat va 1dp rap bdi nha san xuét dat tiéu
chuén chimg nhan: ISO 45001: 2018, chimg nhén: ISO
14001:2015. chimg nhan: ISO 9001: 2015
~ B thu nhan sb liéu (TBDC - Thiét bi dung chung da mua)
- Loa mini gén trong hop vo nhya kich thuée Dai 70 mm / Rong
20 mm / Cao 58 mm. Két cAu hdp cho phép hap 6 thé lién ket
véi gia, dé do ctia bd thi nghiém;
Badune |- Ong din huc’mg am thanh bang nhya trong Acrylic tron, dudng
i thi kinih 40lmm, dai 62 cm. Ong duoc g‘é.n nam doc dua trén c'('_‘)t )
n-ghiém va nhoém iimh hinh la g}é d(':r,_ kich thuo&?: (20:{20)(7@0)1111"11; co ’2 Bg 04
s()ng'ém chén gi4 d& bang thép vdi 4 chan chinh dong phéang bang vit van

tay.

* Cam bién 4m thanh

- Dai do: 100 Db

- D6 chinh xéac: + 0.5 %
- Po phan dai: 0.1 dB




- Don vi do: dB, Hz, V

- Tan s6 1y mau: 1kHz

- Tan s6 hoat dong: 48MHz

- B nhd Flash: 64Kbytes

- B nhd SRAM: 8 Kbytes

- Céng didu khién: C6 thé cai dat:

+ 2 dau ra diéu khién

+ 2 déau vao giam sat

- Cdng giao tiép: USB-C

- Chuén két néi: RS485

- Giao thuirc: Modbus RTU

- Phan mém: Tiéng Viét dong b v6i Bo thu nhan dir liéu va may
tinh

- Dién ap hoat dong: 4.75 ~ 5.25V

- Kich thuée hop diéu khlen (56x18x10)mm

San pham duoc san xudt va lap rap boi nha san xuét dat tiéu
chuan chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chttng nhén: ISO 9001: 2015

Anh sing
Gom:
- Pia gin pin nang lugng 4nh séng bing mica; Duong kinh dia
150 mm gan 4 t6 hop pin mét trdi va béng dén LED.
B dung | - Dia pin mat troi gan truc ttep vao truc cua dong co dién mot
cu thi chiéu. Dia pin mit troi c6 thé tu quay dudi anh nang truc tiép
nghiém hodc khi dat dudi den dién. BS 04
thunang | -Tb hop pin ¢6 the tao ra dién dp 2V :
lugng énh | - H¢ thong duge gén trén dé Mica vuong, kich thude: (100 x 120
sang X 5)mm
San pham dugce san xuét va lap rap boi nha san xut dat tiéu
chuan chimg nhan: ISO 45001: 2018, chirng nhan: ISO
14001:2015, chtrng nhén: ISO 9001: 2015
B0 dung
cu thi
nghiém vé | Gém: ‘
4nh sang | - Ban phang c6 chia do 0 - 180° guong phang cé kich Bo 04
(Khong thudce (150x200x3) mm, mai canh, ¢6 gia d& guong.
bao gdm
TBDC)
T
B6 dung
cu thi A
ghigmva | 90 ol .50 A
sombipe v o] Kim nam cham (c6 gia do), son 2 cuc khac mau.
VEE Su: |7 Manh nhém mong, kich thuéde (80 x 80) mm. Bo 04
< - Thuéc nhua det, dai 300 mm, d6 chia Imm.
(Khong | _1 - ban logi nh
o g0 a ban loai nho.
TBDC)
- Dé gb ghép thanh cong nghiép, kich thude: (210x210x17) mm
- Dong co dién giam téc 12VDC quay véi tde do 740v/phut.
- O truc quan day ¢6 truc biang Inox dudng kinh @8 mm v6i két
Bodung | chu truyen dong va gé kep bin nhya c’[e tao cudn day.
cu ché tao | - May dém dién tir sb vong hién thi s6 vong day véi 4 LED sb kg 01
nam chdm | - 04 cudn day dong boc e-may dudng kinh day 0.4 mm tong

khéi lwong 1 kg. . i
- 04 bulon thép M8 dai 40 mm; 04 khung (bin) quan day bang
nhua ABS, hinh tru dai 30 mm, dudng kinh 16 lap bulon M8,




dudng kinh 151 quin ddy 12 mm, hai bén c6 vach giit ddy véi
duong kinh 30 mm.

- 02 coc nhya lam gé dinh vi cudn day dong va coc ti day cudn.
San pham duoc san xuat va lép rap boi nha san xuét dat tiéu
chuan chimg nhan: ISO 45001: 2018, chimg nhén: ISO
14001:2015, chirng nhan: ISO 9001: 2015

Gom:
- Khay hop bing mica trong, KT: 250x150x20mm, 2 ngén
khong nap;

Eghtig:n i |7 Lo chira 100g mat sat. BS 04
phé * - Nam cham thép KT 170x20x10 mm d
San pham duoc sén xuét va lap rap bai nha san xuit dat tiéu
chudn chimg nhan: ISO 45001: 2018, ching nhén: ISO
14001:2015, chitng nhan: ISO 9001: 2015
Trao doi
chit va
chuyén
hod nang
lwong ¢
sinh vit
Bodung | Gom:
cu thi - Pia petri nhya dudng kinh 90mm (1 cép)
nghiém - Panh dai 14cm (1 cai)
quang hop | - Thung nhua chit nhat kich thudc 41.2*%27.2*14.5¢cm (2 céi) Bo 04
(khong - Cdn 70 d6 (chai 1000ml)
gdm - Dung dich iod 1% (chai 100ml)
TBDC) Tét ca dung trong hdp carton
B9 thi nghlem gom :
Bodung |- Binh tam giéc thiy tinh 1000ml: dugc lam tir thuy tinh khong
cu th bot) chiu nhiét, dung tich 1000ml, o chia nho nhit 200ml. (1
o cai
E%h}ig;nté - Nén nho dudng kinh Smm dai 3em (2 cai) B5 04
b6 BiD | - Gi4 d& nén : duoc 1am tir nhom tam, kich thuge: Dai 17cm, '
A Rong 10mm, moc treo: 3.5¢cm, phin d& nén: 2,5cm. (1 cai)
gom - Nt cao su khong 16: kich thude : 38 - 45mm. Cao 30mm. (1
TBDC) céi)
Tat ca dyng trong hdp carton
A Bo thi nghiém goém ¢6 :
Et?cilglngg -Lo phém mau d6 100ml (1 chai)
sy |~ Lo pham mau xanh 100ml (1 chai)
At - Dao cit thai nho, can bang nhya (1 cai)
cl:luy in Céc hoa chit dugc dung trong chai chuyén dung. Cé mang seal Bs 04
P nhdm hodc nip 16t dbi véi chai thuy tinh. Déi Vi cac loai acid :
(Khong dic duge dung trong hop xop chong sdc va quan mang PE dam
Y bao bd an toan. Trén nhan c6 ghi day du céc thong tin nhu: tén
%%nll) Q) hoa chat, cong thie hoa hoc (néu c6), nong dd, d¢ tinh khiét,
ngay san xuét, han sir dung va céc ky hiéu an toan héa chit.
BO ﬂ}l Gom:
zﬁgfm '- Can thing bang c6 2 dia can bang nhua ®8.5 mm, doi xtimg
i nhglé qua canh tay don bang thép, dé béng nhua c6 kém vach chia &
thoit hoi gitra tay don, 2 dau céanh tay don c6 oc diéu chinh can bang, co Bb 04
: thude the hién va diéu chinh can béng, vach chian ho nhat la g
n;éﬁ? 1mm, gdbm qua cin 100g, 200g,300g, tat ca qua can dugce lam
%, s bang inox.
ao gom

TBDC)

- Binh tam giac (Loai 250 ml)




LOP 8

Ning
lrgng va
sur bién
doi
Khoi
lwong
riéng va
dp suit
Bo dung | Gom:
cu thi - 2 Xi lanh 100 ml va 300 ml;
nghiém 4p | + Ap ké: Day do 4p suit 0-1kg/cm2 .mit ddng hd ¢6 dudng kinh
luc 63mm. Bo 04
(Khong + Ong cao su @8mm dai 200mm dau c6 gén khép ndi phu hop
bao gdbm | véi khop ap ké.
TBDC) + Ong cao su @8mm dai 365 mm
BG dung | ap,
cu thi -
iy + Plpet B& 04
ngx u;m’ g Cdce nudce duong kinh miéng 70 mm, cao 110 mm; ;
suat;khl + Gidy bia khong tham nude 100x100x0.5mm.
quyén
LOP 9
Ning
lrgng va
swr bién
doi
Anh sing
Gom:
B dung | - Bang thép va b gia thi nghiém; Dén tao 4nh sang tring
cu thi (TBDC-Thiét bi dung chung da mua);
nghiém - Hai lang kinh tam giac déu bang thuy tinh hiru co day t6i thiéu
phén tich | 15 mm, canh dai tdi thleu 80 mm, c6 dé nam cham; Bs 04
énh séng | - Man chén - khéi g triing (100x50x20)mm cé gan nam chim :
tring - Hop dung linh kién ¢6 kich thude phi hop
béng lang | San pham duoc san xudt va l&p rap boi nha san xut dat tiéu
kinh. chuan chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chirng nhan: ISO 9001: 2015
Bo dung | - Coc mica trong sudt hinh try, thanh 1 mong, duong kinh 80 mm,
cu thi cao 65mm, duge dan gidy trang 2/3 than coc dé co thé sir dung
nghiém Vi ca anh sang laser d va 4nh sang tring, c6 khe sang 1 mm. Bo 04
khuc xa - Tam nhua ¢ in vong tron chia d9 phu hop véi coc nhya trong
anh sang | subt. Trén d6 c6 goi v mot sb dudng di cua tia séng
Gom:
B - Lang kinh tam gidc déu bang thuy tinh hiru co day t6i thiu 15
0 dung
envtht mm, canh dai t5i thiéu 80 mm va c6 dé gén nam cham.
ngliigi - Lang kinh phan xa toan phén, tam gidc vudng cén bang thuy
I Filnnen tinh hiru co, day t6i thiéu 15 mm, canh dai t5i thiéu 80 mm va c6
pr— xz'ls dé gan nam cham. Bb 04
.5 | - Thau kinh héi tu thuy tinh hiru co day t6i thiéu 15 mm, chiéu :
toan phan
(Khéng cao thiéu 80 mm, c6 dé gin nam cham.
beits gt | Thiu kinh phan ki thuy tinh hiru co day t6i thiéu 15
TBDC) mm, chiéu cao t6i thiéu 80 mm, c6 dé gan nam cham.

- Ban ban try bang thuy tinh hiru co, day t6i thiéu 15mm, duong
kinh t6i thiéu 80 mm va cé dé gén nam cham.




- Ban hai mat song song bang thuy tinh hiru co, day t6i thiéu
15mm, kich thudc khoang (130x30) mm, ¢6 dé gin nam cham.

Gom:

CBL? t;llw;}ng - Man chén sang bén_g nhya ctmg mau den kich thude téi thiéu
néhiém (80x100) mm, c6 13 tron mang hinh chit F cao khoang 25
A mm.
tdl:’agi‘:;; - Man anh bing nhya tréng mo, kich thude tdi thidu Bo | 04
(Khéng (80x100) mm.
b s San pham duoc san xuat va lap rap boi nha san xuat dat tiéu
TBDC) chuén chimg nhan: ISO 45001: 2018, chimg nhén: ISO
14001:2015, chimng nhan: ISO 9001: 2015
Loai thong dung (kinh lip_ cam tay), G =1,5x, 3x, 5x dugc in ndi
céc ki hiéu vao than. B§ gom 3 chiéc:
Dyngicy Kinh lap 1.5X: Dai 95mm, dudng kinh 42mm. Cén dai 50mm,
tiyre hanh, | ung kinh-10mm. Bo | 04
Kinh lixp Kinh lap 3X: Dai 110mm, duong kinh 52mm. Can dai 55mm, J
duong kinh 10mm.
Kinh Iup 5X: Dai 122mm, dudng kinh 50mm. Can dai 52mm,
duong kinh 10mm.
Dién
Bao gom:
BG duna + Pin ¢6 gié lap pin loai AA, ¢6 dAu néi & gifra: Lip duoc 2 pin
ssitht dai loai 1.5V
nghiém + Cong tac: Gan 1én hop nhua trong sudt dé hoc sinh quan sat,
e dilng ¢6 2 chan cdm chudi gan truc tiép 1én bang lap rap mach dién.
cia dién Trén hop nhya c6 ghi chi dan cong tac. Bs 04
TR + Bong dén: Loai 1.5-3V, gan [én hop nhra trong subt dé hoc :
(Khibng sinh quan sat, c6 2 chan cam chubi gén tryc ti€p lén bang lap rap
hag gom mach di¢n. Trén hop nhua ¢6 ghi chi dan vé bong dén
TBDC) + Bang lap mach dién: Bang thép kich thude 296x175mm. Co
20 jack cam chu01 den do, cac jack cach nhau 40mm. C6 thé gin
truc ti€p cong tic, bong dén lén.
B6 gom:
- Mach PCB céu tit nho6 2 16p.
- Mach PCB nén chinh
- 02 day ndi dién ( mot dau gidc coc 4 li, mot dau gidc coc 2 li)
- 02 CAu tir dién trér 10 dm.
Bo dung |-01 Céu tir dién tro 680 6m.
cu thi - 01 Cau tir cong tac.
nghiém - 04 Gtac coc phi 2 va phi 4 ¢6 chudi Bo 04
dinh luat | - Bang lap rap mach dién: Gdm 36 Jac cim (loai Jac cai 2 ly);
Ohm Kich thude bang mach: (310 x 150)mm duge gan trén aé g6
ghép thanh cong nghiép, kich thude: (310 x 215)mm
- 01 hop dung linh kién.
San pham duogc san xudt va l4p rap bi nha san xuit dat tiéu
chuén chimg nhan: ISO 45001: 2018, ching nhan: ISO
14001:2015, chirmg nhén: ISO 9001: 2015
Dién tiv
Bo gom
B6 dt:mg -1 2% 1) Ifli:n gd bang gb ghép cong nghiép, kich thudc: (350 x
E"lﬁlilém - Cudn day cam tmg 2000 vong, ¢& 0.2mm Bb 04
cégm ;’rng - Bin nhua cudn cam ung i
dien tir - Diode phat quang mau do, mau xanh.

- Hop dé nhya (40x40x60)mm
- Luc ké 5N




- Mach PCB han Diode '

- Nam cham tru tron 15x15 va ong boc nam cham

- Coc nhua moc 16 xo ren coc M4x22 :

(San phdm duoc san xuét va lap rép boi nha san xuat dat tiéu
chudn ching nhéan: ISO 45001: 2018, chimg nhan: 1SO
14001:2015, chimg ahan: ISO 9001: 2015)

Bo thi nghiém gdm:

- Pé gb ghép thanh cong nghiép KT 350x200 mm.

- Pu-li véi tay quay va day cua-roa

- 02 cudn cam tmg v&i khung khép mach tir kin chit C ghép
bang céc tam ton thép day 1.5 mm. Thiét dién khung thép 20x20

B¢ thi
ta A | MM
“@‘W Y€1 . 01 nam cham vinh ctru quay gifta 2 cyc ciia khung mach tir i
dong dién Bo 04
duoc do bang 2 gov d& c6 vong bi.
Xgliy - 01 day ndi d4u ndi tiép 2 cudn cam tng.
. - Mach dén LED phét quang
- Cong glac do dién the xoay chiéu diu ra
San pham duoc san xuat va lap rap boi nha san xuét dat tiéu
chuén chimg nhan: ISO 45001: 2018, chimg nhan: ISO
14001:2015, chimg nhén: ISO 9001: 2015
Chat va
sw bién
déi ciia
chit
Kim loai
B¢ thi nghiém gom :
B - Dinh st (Fe) 100g dung trong chai nhua. (1 chai)
0 dung
cnvihon | Day dong 1m duong kinh 1mm. (1 soi)
i Vo - Dong phoi bao (Cu) 100g dung trong chai nhya. (1 chai)
chat thi
nahiér - Gidy phenolphtalein duoc chia thanh c4c xap, dung trong hop
dy hoat nhya. (1 hop)
dong i | = Ong dén silicon 6*8mm dai 1m. (1 soi) Bo 04
Kim loai Céc hoéa chat duoc dung trong chai chuyén dung. C6 mang seal
im loai
(Khéng nhém hodc nép 16t déi voi chai thuy tinh. Déi v0i cac loai acid
n dic duge dung trong hop xp chong soc va quin mang PE dam
ao gom
TBDC) bao bd an toan. Trén nhén c6 ghi day du cdc thong tin nhu: tén
hoa chét, cong thire héa hoc (néu c6). ndng dd, do tinh khiét,
ngdy sin xuat, han sir dung va cic ky hiéu an toan hoa chét.
Ethylic
alcohol
(ancol
etylic) va
acetic
acid (axit
axetic)
Bo thi nghiém gbm :
B dung | - Sodium (Na) 50g dung trong chai nhya ¢6 dung dich bao quan
cuvahoda | chuyén dung. (1 chai)
chét thi - Con ethylic alcohol 96% (C2H50H) 200ml dung trong chai
nghiém vé | nhya. (1 chai)
Ethylic Cac héa chat dugc dung trong chai chuyén dung. C6 mang seal Bo 04
alcohol nhom hozc nép 16t dbi voi chai thuy tinh. DPbi v6i céc loai acid
(Khong dic duge dung trong hop xdp chong soc va quin mang PE dam
bao gdm | bao bd an toan. Trén nhin c6 ghi day du céc thong tin nhu: tén
TBDC) hoéa chit, cong thire hoa hoc (néu c6), ndng do, do tinh khiét,

ngdy san xut, han sir dung va céc ky hiéu an toan héa chét.




B6 thi nghi¢m gom :
- Cdn ethylic alcohol 96% (C2PSOH) 200ml dung trong chai
nhua. (1 chai)

?1? t?&mg - ;:u.:;:tic acid 65% 300ml dung trong chai nhya chuyén dung. (1
S chai
gf;‘iim - Sulfuric acid dam dge (H2S04) dyng trong chai thiy tinh.(1
acid chai) . Bo 04
o Céc hoa chat duoc dung trong chai chuyén dung. Co6 mang seal
(Khong
Haombm nhom hodc nip 16t dbi véi chai thuy tinh. Pbi v6i cdc loai acid
TBDC) dac dugce dung trong hop x6p chong sbc va quin mang PE dam
bao b an toan. Trén nhén c6 ghi day du céc thong tin nhu: tén
hoa chit, cong thie hoéa hoc (néu c6), néng do, do tinh khiét,
ngay san xuét, han st dung va cdc ky hiéu an toan hoa chat.
Lipid
(Lipit) —
Carbohyd
rate
(cacbohid
rat) —
Protein
Bo thi nghiém gom :
- Glucose (C6H1206) 100g dung trong chai nhya (1 chai)
- Dung dich Ammonia (NH3) bdo hoa 200ml dung trong chai
Bo dung | nhya (1 chai)
cu thi - Gidy phenolphthalein gdm 5 xap mdi x4p 20 t& kich thudce
nghiém 9*66mm, dung trong hop nhuya. (1 hop)
phan ung | - Dung dich Silver nitrate (AgNO3) 100ml dung trong chai thuy Bb 04
trang bac | tinh toi mau. (1 chai) :
(khong Cac hoa chat duge dyng trong chai chuyén dung. C6 mang seal
bao gdbm | nhdm hodc nap 16t ddi véi chai thuy tinh. Déi voi cac loai acid
TBDC) dac duge dung trong hop xop chong sbc va quin mang PE dam
bao bd an toan. Trén nhan c6 ghi day du cac thong tin nhu: tén
hoa chét, cong thie hoa hoc (néu c6), nong d9, dd tinh khlet
ngay san Xuét, han sir dung va céc ky hiéu an toan héa chit.
Bo thi nghiém gom :
Bo dung | - Dungdich Silver nitrate (AgNO3) 100ml dung trong chai thuy
cu Thi tinh t6i mau. (1 chai)
nghiém Cac hoa cht duoc dyng trong chai chuyén dung. C6 mang seal
cellulose | nhém hozic nép 16t dbi véi chai thuy tinh. Déi v6i cac loai acid Bo 04
(Khong dic dugce dung trong hop xbp chong sbc va quin mang PE dam
gdm bao bd an toan. Trén nhan c6 ghi day du céc thong tin nhu: tén
TBDC) hoa chit, cong thuc hoa hoc (néu co), ndéng do, do tinh khiét,
ngay san xuat, han sur dung va céc ky hiéu an toan hoa chit.
B4 dug Bo thi nghiém gom :
cu thi - Sulfurlc acid (H2S04) dac 500ml dung trong chai thuy tinh, c6
n;ghiém quan PE va hdp xop bao v¢. (1 chai)
tinh bot -llloc;me (I2) 5g dang hat dung trong chai thuy tinh t6i mau. (1
e chai
o phap Céc hoa chat dugce dung trong chai chuyén dung. C6 mang seal Bo 04
une Matl | hhom hodc nap 16t doi voi chai thuy tinh. Déi v6i cac loai acid
vo6i iodine
(Khong dic duge dung trong hop xop chong séc va quan mang PE dam
odm bao bd an toan. Trén nhan c6 ghi day du cac thong tin nhu: tén
TBDC) hoéa chét, cong thire hoa hoce (neu o), nong do, do tinh khiét,

ngdy san xuét, han st dung va céc ky hi¢u an toan hoa chét.

Vit song




Nhiém

sic thé : " al
« a:4 1. | BO thi nghiém gém
B finethl | Bo tlcugban nguyen phan ré hanh: GoOm 6 tiéu ban nguyén phan
| | Quansal | s 6 tiu ban nhidm sic thé 2n & 13 hanh dung trong hdp nhua Bo 04

nhidm sic 25 vi tri, céc tiéu ban duge nhudm véi orcein acetic va thue hién

thé theo phuong phap ép. San phidm duoc san xuét tai Viét Nam.

BANG

DIA,

V| PHAN

MEM

Lép 6

Vit song

Da dang

thé gidi

song
- Video md ta cac dai dién cac nhom thuc vat (réu, duong xi, hat
tran, hat kin) (mé ta r3 hinh thai va moi truong sdng cua thure
vat).
+ M0 ta da dang thue vat.
- C6 thoi luong khong qua 03 phut, 46 phan giai full HD
(1920x1080), hinh anh va am thanh r5 nét, c¢6 thuyét minh (hozc
phu de) bang tiéng Viét;
- C6 thé phong to thu nho video, tang giam am thanh, tam ngimg
va phit tiép tuc, video duge ma hoa bao vé chdng sao chép, giup
ngum xem trai nghiém ché d xem t5t nhat.
- Phdn mém ding tai video hd tro céc tinh nang:
+ Tu dong phat lai khi két thic video
+ Diéu chinh tdc do phat
- Video duoc ding tai trén phdn mém hd tro day hoc trén 16p vei
cac chirc nang: Soan thao va trinh chiéu bai giang, xuat bai giang
chia sé bai giang cho gido vién khac; 'Cdng cu tao b cau hoi;

Video md | Cong cu tao bai kiém tra danh gia. Tat ca tinh nang sur dung

1 | tadadang | duoc trong mdi truong khong c6 két nbi internet. Bo 1

thuc vt | - San phdm dugc chira trong USB, déng géi trong hop co kich
thude 10x10x1,2em, USB duoc bao vé béi mit chdng sbc giup
phong tranh hur hong. Dir li¢u duge ma hod bao mat béi cong
nghé AES vai khoé bao mat riéng biét.
- Nha san xuét duoc chirng nhén dang ky nhéan hiéu;
- Phan mém dang tai video da duge dang ky quyén tac gia;
- Video duoc dang ky quyén lién quan;
- Nha san xuét dap tmg du cac diéu kién vé hoat dong phat hanh
xuét ban pham dién tr theo quy dinh cua phép luat, do B Thong
tin va Truyen thong thim dinh va cap phép:
- San pham duge cap quyét dinh xut ban dién tir boi nha xuét
ban c6 chirc ning xuét ban dién tir;
- San pham dugc san xuét theo tiéu chuén vé hé thdng quan ly
dat chiing nhéan ISO 9001: 2015, ISO 45001:2018, ISO 14001
2015 va ISO/IEC 27001: 2022;
- Phdn mém ding tai video dép tmg céc tiéu chudn Khoa hoc va
Cong nghé, do co quan Nha nuée ¢ thim quyén chimg nhén.
- Video md ta mét s6 dai dién ctia 16p cé (ca xuong, ¢4 sun) (md

Video md | ta rd hinh thai va méi trudng séng cia ca).

2 |tadadang | - Co thoi lugng khoéng qua 03 phut, d6 phan giai full HD Bo 1
ca (1920x1080), hinh &nh va 4m thanh 13 nét, ¢6 thuyét minh (hodc

phu dé) bing tiéng Viét;




- C6 the phong to thu nho video, tang giam am thanh, tam ngung
va phat tiép tuc, video duge méa hoa bao vé chong sao chép, gitip
ngudi xem trai nghiém cheé do xem tot nhét.

- Phin mém déng tai video hd trg cac tinh nang:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tc do phat

- Video duoc déng tai trén phan mém hd trg day hoc trén 16p véi
céc chirc ning: Soan thao va trinh chiéu bai giang, xuét bai giang
chia sé bai giang cho gido vién khac; Cong cu tao b cau hoi;
Cong cu tao bai kiém tra danh gid. T4t ca tinh nang st dung
duge trong moi truong khong c6 két ndi internet.

- San pham duoc chira trong USB, dong g6i trong hop ¢6 kich
thuéc 10x10x1,2cm, USB dugc bao vé boi mut chéng soc giup
phong tranh hu héng. Dt liéu duge ma hod bao mat boi cong
nghé AES véi khoa bao mat riéng biét.
- Nha san xuit duoc ching nhén dang ky nhan hi¢u;

- Phian mém dang tai video da duoc dang ky quyén tac gia;
- Video dugc dang ky quyén lién quan;

- Nha san xuat dap (mg du cac diéu kién vé hoat dong phat hanh
xuét ban phdm dién tir theo quy dinh cta phap luat, do B0 Thong
tin va Truyén thong thdm dinh va cap phép;

- San pham duoc cip quyét dinh xuat ban dién tir boi nha Xuét
ban c6 chirc nang xut ban dién tu;
- San pham duoc san xuét theo tidu chudn vé hé thong quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phin mém dang tai video dép tmg céc tiéu chudn Khoa hoc va
Cong nghé, do co quan Nha nude c6 thdm quy &n chimg nhan.

Video md
ta da dang
ludng cu

~Video mo ta mdt so dai dién ctia 16p ludng cu (md ta rd hinh
thai va moi truong song cta ludng cu).

- C6 thoi luong khong qué 03 phit, d phén giai full HD
(1920x1080), hinh anh va 4m thanh r& nét, ¢6 thuyét minh (hoac
phu d&) bang tiéng Viét;

- C6 thé phong to thu nho video, ting giam am thanh, tam ngung
va phat tiép tuc, video dugc ma hoa bao vé chbng sao chép, gitp
ngudi xem trai nghiém ché do xem t6t nhat.

- Phin mém dang tai video hd trg cac tinh nang:

+ Tu dong phat lai khi két thuc video

+ DPiéu chinh toc d phat

_ Video duoc dang tai trén phin mém hd tro day hoc trén 16p véi
céc chirc nang: Soan thao va trinh chiéu bai giang, xudt bai giang
chia sé bai giang cho gido vién khac; Cong cu tao bd cdu hoi;
Cong cu tao bai kiém tra danh gia. Tat ca tinh nang si dung
duoc trong mdi trwong khong ¢6 két ndi internet.

- San phim duoc chira trong USB, dong g6i trong hop c6 kich
thude 10x10x1.2cm, USB dugce bao vé boi mut chéng sb¢ giup
phong tranh hu hong. Dit liéu duge mé ho4 bao mat boi cong
nghé AES véi khod bao mét riéng biét.

_ Nha san xuit duge chimg nhan dang ky nhén hiéu;

- Phin mém ding tai video da duge dang ky quyén tac gia;

- Video duoc dang ky quyén lién quan;

_ Nha san xuét dap tmg du cac diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cua phap luat, do Bo Thong
tin va Truyén thong tham dinh va cp phép:

- Sén pham dugc cép quyét dinh xuét ban dién tir bdi nha Xudt
ban c6 chirc nang xut ban dién t;




dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022; i

- Phin mém dang tai video dap tmg cac tiéu chuin Khoa hoc va
Cong nghé, do co quan Nha nude ¢d thim quyén ching nhén.

Video mo
ta da dang
bo sat

- Video mb ta mot s dai dién ctia 16p bo sat (mo ta rd hinh thai
va méi trudmg sdng cia b sat).

- C6 thoi lugng khong qué 03 phut, dd phén giai full HD
(1920x1080), hinh ank va am thanh rd nét, cé thuyét minh (hodc
phu de) bing tiéng Viét;

- C6 thé phong to thu nho video, ting giam am thanh, tam ngimg
va phat tiep tuc, video diugc ma héa bao v¢ chdng sao chép, giup
ngudi xem trai nghiém ché d6 xem tdt nhat.

- Phdn mém dang tai video hd trg cc tinh nang:

+ Tu dong phat lai khi két thic video

+ Diéu chinh tbc do phat

- Video duoc dang tai trén phan mém hb trg day hoc trén 16p véi
céc chue nang: Soan thao va trinh chiéu bai giang, xuét bai giang
chia s¢ bai giang cho gido vién kh4c; 'Cong cu tao bd cau hoi;
Cong cu tao bai kiém tra danh gia. TAt ca tinh nang sir dung
dugc trong mdi truomg khong ¢6 két ndi internet.

- San pham dugc chira trong USB, déng goi trong hop co kich
thude 10x10x1,2em, USB dugce bao vé bdi mit chdng sdc gitip
phong tranh hu hong. Dit liéu duoc ma hoa bao mat béi cong
nghé AES véi khoa bao mat riéng biét.

- Nha san xuat dugce chirg nhan ding ky nhin hiéu;

- Phdn mém dang tai video da duoc dang ky quyén tic gia:

- Video duoc dang ky quyén lién quan;

- Nha san xuét dap tmg du cac diéu kién vé hoat dong phat hanh
xut ban pham dién tr theo quy dinh cua phap luét, do Bo Thong
tin va Truyen thong tham dinh va cap phép;

- San pham dugc cap quyét dinh xuét ban dién tir bai nha xuét
ban c6 chirc nang xuét ban dién t;

- San pham duoc san xuét theo tiéu chudn vé hé thong quan ly
dat chirg nhén ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phin mém ding tai video dép (g c4c tiéu chuan Khoa hoc va
Cong nghé, do co quan Nha nude cd thAm quyén chig nhan.

Video mé
ta da dang
chim

- Video mo ta mét s dai dién ctia 16p chim (md ta rd hinh thai
va mdi truomg séng cua chim).

- C6 thoi lugng khong qua 03 phat, do phan giai full HD
(1920x1080), hinh anh va &m thanh rd nét, ¢6 thuyét minh (hodc
phu de) bang tiéng Viét;

- C6 thé phong to thu nho video, tang giam 4m thanh, tam ngimg
va phat tiép tuc, video dugc ma hoa bao v¢ chéng sao chép, giap
ngudi xem trai nghi¢m ché d xem tt nhat.

- Phin mém dang tai video hd tro cac tinh nang:

+ Tu dong phét lai khi két thiic video

+ Piéu chinh tdc do phat

- Video duoc dang tai trén phan mém hd tro day hoc trén 16p voi
cac chuce nang Soan thao va trinh chiéu bai giang, xuét bai giang
chia sé bai giang cho gido vién khac: Cong cu tao bd céu hoi;
Cong cu tao bai kiém tra danh gia. Tat ca tinh néng sir dung
duoc trong moi truong khong c6 két ndi internet.

- San pham duogc chira trong USB, dong g6i trong hop co kich
thude 10x10x1,2cm, USB duoc bao vé bai mut chong sdc giup




phong tranh hu hong. Dit liéu duge ma hod bao mét boi cong
ngh¢ AES vadi khoa bao mat riéng biét.

- Nha san xuat duge ching nhan dang ky nhan hiéu;

- Phin mém déng tai video da dugc ding ky quyén téc gia;

- Video dugc dang ky quyén lién quan;

- Nha san xuat dap tmg du céc dieu kién ve hoat dong phat hanh
xuat ban pham dién tir theo quy dinh cua phép luat, do B Thong
tin va Truyén thong tham dinh va cp phép;

- San pham dugc cp quyét dinh xuat ban dién tir béi nha Xudt
ban c6 chirc ndng xuat ban dién tir;

- San phim duoc san xuét theo tiéu chuin vé hé thong quan 1y
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phan mém dang tai video déap mg céc tiéu chuén Khoa hoc va
Cong nghé, do co quan Nha nuée ¢6 thim quyén chimg nhén.

Video mo
ta da dang
thu

-Video m6 ta mot sd dai dién cia 16p tha (m6 ta rd hinh théi va
mdi trudng sdng cha tha).

- C6 thoi luong khong qué 03 phit, d6 phan giai full HD
(1920x1080), hinh anh va 4m thanh 13 nét, c6 thuyét minh (hogc
phu dé) bing tiéng Viét;

- C6 thé phéng to thu nho video, tang giam &4m thanh, tam ngung
va phat tiép tuc, video duge ma héa bao vé chong sao chép, giup
nguoi xem trai nghiém ché dg xem t6t nhét.

- Phan mém déng tai video hd trg cac tinh nang:

+ Tu dong phat lai khi két thuc video

+ Diéu chinh téc do phat

- Video dugc ding tai trén phin mém hd tro day hoc trén 16p voi
céc chirc ndng: Soan thao va trinh chiéu bai giang, xuat bai giang
chia sé bai giang cho gido vién khac; Cong cu tao bd céu hoi;
Cong cu tao bai kiém tra danh gia. Tat ca tinh néng sir dung
duoc trong mdi truong khong ¢6 két ndi internet.

- San phim dugc chura trong USB, dong géi trong hop ¢4 kich
thuee 10x10x1,2cm, USB duoc bao vé boi mut chdng sdc gitp
phong tranh hu hong. Dir li¢u duge mé hoa bao méat boi cong
nghé AES véi khoa bao mét riéng biét.

- Nha san xut dugc chimg nhan déng ky nhan hiéu;

- Phin mém dang tai video da dugc dang ky quyén tac gia;

- Video dugc dang ky quyén li€n quan;

- Nha san xuét d4p tmg du c4c diéu kién vé hoat dong phét hanh
xuét ban phim dién tir theo quy dinh ctia phap luét, do Bo Thong
tin va Truyén théng tham dinh va cAp phép;

- San phém dugc cap quyét dinh xuét ban dién tir boi nha Xuét
ban c6 chirc ning xut ban dién tir;

- San pham dugc sén xuét theo tiéu chuin vé hé thong quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phin mém dang tai video dép (mg céc tiéu chudn Khoa hoc va
Cong nghé. do co quan Nha nudc c6 thAm quyén chimg nhén.

Video mo
ta da dang
sinh hoc

- Video mo ta da dang sinh hoc & mt s6 khu vuc ¢6 do da dang
sinh hoc thip va mot s6 khu vire ¢6 do da dang sinh hoc cao.

- C6 thoi luong khong quéa 03 phut, do phan giai full HD
(1920x1080), hinh anh va am thanh 16 nét, c6 thuyét minh (hodc
phu dé) bing tiéng Viét:

- C6 thé phong to thu nho video, tang giam am thanh, tam ngung
va phat tiép tuc, video duge ma héa bao vé chéng sao chép, gitip
ngudi xem trai nghiém ché do xem tbt nhét.




- Phan mém dang t&i video hd tro cac tinh ning:

+ Tu dong phat lai khi két thic video

+ Piéu chinh tbc do phat

- Video duoc ddng tai trén phan mém hd trg day hoc trén 16p voi
céc chirc nang: Soan théo va trinh chiéu bai giang, xuét bai giang
chia sé bai giang cho gido vién khac; Cong cu tao bo cdu hoi;
Cong cu tao bai kiém tra dénh gia. TAt ca tinh nang sir dung
duogc trong moi truong khong co két ndi internet.

- San pham duoc chia trong USB, déng goi trong hop cd kich
thude 10x10x1,2cm, USB duoc bao vé béi mit chdng sbc giup
phong tranh hu héng. B liéu duge ma hoa bao mét bdi cong
nghé AES véi khod bao mat riéng biét.

- Nha san xuit dugc chimg nhan dang ky nhan higu;

- Phidn mém dang tai video dé dugc dang ky quyén tac gia;

- Video duogc dang ky quyén lién quan;

- Nha san xudt dap tmg du cac diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cua phap luét, do B Thong
tin va Truyen thong tham dinh va cap phép;

- San phdm duoc cap quyét dinh xudt ban dién tir boi nha xut
ban c6 chire nang xudt ban dién tir;

- San pham dugc san xuit theo tiéu chuén vé hé théng quan ly
dat chimg nhan [SO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phian mém ding tai video dap ung cic tiéu chuin Khoa hoc va
Cong nghé, do co quan Nha nudc ¢ thim quyén chimg nhan.

Video mo
ta cac
nguyén
nhan lam
suy giam
da dang
sinh hoc

- Video md ta mot s6 nguyén nhan lam giam da dang sinh hoc
(chay rimg, chat pha rimg).

- C6 thoi luong khong qué 03 phut, d6 phan giai full HD
(1920x1080), hinh anh va &m thanh rd nét, c6 thuyét minh (hogc
phu de) bang tiéng Viét;

- C6 thé phong to thu nho video, tang giam am thanh, tam ngung
va phét tiép tuc, video duoc ma hoa bao v¢ chéng sao chép, giup
nguoi xem trai nghi¢m ché d6 xem t6t nhat.

- Phdn mém diing tai video hd tro céc tinh nang:

+ Tu dong phat lai khi két thic video

+ Diéu chinh tbc do phat

- Video dugc ding ti trén phan mém hd tro day hoc trén 16p véi
céc chirc nang: Soan thao va trinh chiéu bai giang, xuét bai giang
chia sé bai giang che gido vién khac; 'Cong cu tao b cau hoi;
Céng cu tao bai kiém tra danh gia. Tat ca tinh ndng sir dung
dugce trong mdi truong khong co két ndi internet.

- San pham duoc chira trong USB, dong goi trong hop c6 kich
thude 10x10x1,2cm, USB duge bao vé boi mut chong sbe giup
phong tranh hu hong. Dit liéu dugc ma hoa bao mat béi cong
nghé AES vm khoa bao mét riéng biét.

- Nha san xuét duoc chirmg nhén dang ky nhin higu;

- Phdn mém dang tai v1de0 da duoc dang ky quyén tac gia;

- Video dugc dang ky quyén lién quan;

- Nha san xuat dap tmg du cac didu kién vé hoat dong phat hanh
xudt ban pham dién tir theo quy dinh cua phép luét, do B4 Thong
tin va Truyen thong tham dinh va cap phép;
- San pham duoc cap quyét dinh xuit ban dién tir béi nha xuét
ban c6 chire nang xuit ban dién tir;

- San pham duoc san xudt theo tiéu chudn vé hé théng quan Iy
dat ching nhén ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

Bo




- Phdn mém dang tai video dap ting cac tiéu chuan Khoa hoc va
Cong nghé, do co quan Nha nude ¢ tham quyen chimg nhén.

Lép 7

Chit va
su bién
doi chit

Phan
mém md
phong 3D
vé md
hinh
nguyén tur
cla
Rutherfor
d- Bohr

Phﬁl} mém cho phép:

- Thdy su chénh léch gan chinh xéc kich thude giita cac hat;

- Quan sat dugc su ség xép theo 16p va di chuyén ctia electron.

1. Quy dinh vé san pham

San xudt dap (mg yéu cau tai Muc IV.Béng dfa, phan mém,
Danh muc thiet bi day hoc tdi thiéu mon Khoa hoc tu nhién ding
cho Lép 7 theo thong tu s6 38/2021/TT-BGDDT.

2. Hinh thirc, mau ma

- Bo san pham ban giao bao gom 1 USB 2.0/ USB3.0 (mau
trang), vat liéu nhwa, kich thude: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung dwoc dung trong hop kich thude
10x10x1,5cm
- M3i 01 USB chira bd cai dit bo hoc liéu dién tir va ma key kich
hoat str dung bd hoc liéu
- USB dugc bao mét dit liéu, chong sao chép

3. Moi truomg trién khai: Cai dat sir dung trén mdy vi tinh cua
gido vién (cAu hinh tdi thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O cliimg mdy tinh ca nhan: Tréng it nhét 20
GB, Hé diéu hanh hd tro: Windows 7, Windows 10, Windows
11) hoiic tuong duong.
4. Tinh ndng co ban: Phan mém mé phong 3D sir dung dugc trén
PC trong mdi truomg khong két néi internet. Phai dam bao tbi
thiéu cac nhom chire nang:

- Nhém chire ning mo phong va tuong tac 3D: Diéu hudng thay
dbi truc tiép goc nhin (xoay 360 do, phong to, thu nho); quan sat
va hién thi thong tin cu thé ctia cac 16p khic nhau trong mot md
hinh, lua chon tach 16p mdt phan ndi dung bét ky; tich hop mo
hinh 3D vao bai day.

- Nhém chitc ning hd trg giang day: soan gido an di€n tur; hudng
dAn chuan bj bai giang dién tir; chinh sira hoc liéu (cét video);

- Nhém chirc ning hd tro cong tc kiém tra danh gia.

- Chtte nang hién thi pop-up sau khi cai dat hoan thanh dé gido
vién nhép thong tin lién h¢, phuc vu cham soc khach hang trong
sudt qua trinh sir dung.

- T4t ca tinh nang va hoc liéu dién tur déu str dung dugc trong
moi truong khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qua trinh sir dung.

5. Phap Iy cua san pham

- San pham duoc cap quyét dinh xuat ban dién tir boi nha Xudt
ban ¢6 chitc nang xuat ban dién tir;

- Nha san xuat dap tmg dii céc diéu kién vé hoat dong phét hanh
xuét ban phdm dién tir theo quy dinh cua phap luét, do Bo Thong
tin va Truyén thong thim dinh va cap phép;

- Nha san xuét duoc chimg nhan dang ky nhan hiéu;

- Phan mém duoc ding ky quyén tac gia;

- San pham dugc san xuit theo tiéu chun vé hé théng quén ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001
2015 va ISO/IEC 27001: 2022;

- San phém dép tmg céc tiéu chuén Khoa hoc va Cong nghé¢, do
co quan Nha nuéc c6 thdm quyén chimg nhan.




- Can ctr theo Thong tu sé 21/2014/TT-BGDDT quy dinh vé
quan ly va sir dung xuat ban pham tham khao trong céc co so
gido duc mam non, gido ayce phdng thong va gido duc thuong
xuyén, hé théng phidn mém va bo hoc liéu dién tir da duogc it nhat
mot S& Gido duc va Erae tao trén ¢a nude co van bap khuyen
khich cac nha truong trén dia ban tinh/thanh pho trién khai tmg
dung, dugc cong nhan: )

+C6 hi¢u qua trién khai thuc té

+ Hd trg d6i méi phuong phép day hoc, kiém tra, danh gia, ning
cao chét lwong day hoc trong céc trudng phd théng.

Phan tir
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Phan
mém mo
phong
3D: Mo
hmh mot
s6 mau
don chét
va hop
chét

Phan mém 3D mo phong mo hinh mot s6 mau don chat va hop
chat (mau kim loai dong; mAu khi H2 va khi O2; mu nuée va
mau muoi &n) cho phép:

- Tuong tac phong dai véi céc mau vat dé nhin thdy don
chatfhcrp chit & kich thude phén tir/nguyén tir;

- Théy dugc sw khac nhau co ban gilia hop chat (céc nguyén tir
khic nhau) va don chét (nguyén tir giong nhau):

- M6 ta lién két hoa | hoc. su hinh thanh lién két héa hoc (lién két
cong hoa tri cia mot sO phan tir H2; C12, NH3, H20, CO2, N2).
1. Quy dmh vé san pham
San xuét dap ung yéu cAu tai Muc [V, Béng dfa, phian mém,
Danh muc thiét bi day hoc toi thiéu mén Khoa hoc ty nhién dung
cho Lop 7 theo thong tu s6 38/2021/TT-BGDPDT.

2. Hinh thirc, mau ma
- B6 san phdm ban giao bao gom 1 USB 2.0/ USB3.0 (mau
trang), vat liéu nhura, kich thuéc: 73 x 20 x 7.5mm; 01 Sach
huéng dan st dung duge dung trong hdp kich thude
10x10x1,5¢cm
- M&i 01 USB chira b cai dit bd hoc li€u dién tir va ma key kich
hoat str dung bo hoc liéu
- USB dugc bao mat dit li¢u, chdng sao chép
3. Méi tmong trién khai: Cai dit sir dung trén mdy vi tinh ctia
gido vién (cau hinh t6i thiéu: CPU Core i3 hodc cao hon, RAM
4GB hodc cao hon, O cing mady tinh c4 nhén: Trong it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hodc tuong duong.

4. Tinh niing co ban: Phan mém mo phong 3D sir dung dugc trén
PC trong méi truong khong két ndi internet. Phai dam béo tdi
thiéu cac nhém chire nang:

- Nhom chirc niang mé phong va trong tac 3D: Didu hudng thay
déi truc tiép goe nhin (xoay 360 d9, phong to, thu nhd); quan sét
va hién thi thong tin cu thé cta céc lop khac nhau trong mot mé
hinh, lwa chon tach 16p mot phan ngi dung bt ky; tich hop mo
hinh 3D vao bai day.

- Nhém chire nang hé tro giang day: soan gido 4n dién tir: hudng
dan chuén bi bai glang dién tir; chinh sira hoc liéu (cét video):
- Nhém chire nang hd tro cong tac kiém tra danh gia.
- Chire néng hién thi pop-up sau khi cai dat hoan thanh dé gido
vién nhap thong tin lién hé, phuc vu cham séc khach hang trong
sudt qu trinh st dung.
- Tét ca tinh nang va hoc li¢u dién tir déu sir dung duoc trong
moi tru"(mg khong két néi internet; ngudi dung khong can phai
ket n6i mang trong qua trinh str dung.

5. Phép ly cua san pham
- San phim duoc cép quyét dinh xuét ban dién tr boi nha xuit




ban co chuc lgz'mg xuat ban dién tir;

- Nha san xuat dap ung du céc diéu kién vé hoat dong phét hanh
xuét ban pham dién tir theo quy dinh cta phép ludt, do By Thong
tin va Truyen thong thdm dinh va cap phép;

- Nha san xuét duoc chimg nhan dang ky nhan hiéu;

- Phdn mém dugc ding ky quyén tac gia;

- San pham dugc san xuét theo tiéu chuén vé hé théng quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San phidm d4p tmg céc tiéu chuan Khoa hoc va Cong ngh¢, do
co quan Nha nudce co tham quyén chimg nhén.

- Cén ctr theo Thong tu so 21/2014/TT-BGDDT quy dinh vé
quan ly va str dung xuét ban pham tham khao trong cac co s&
gido duc mam non, gido duc phdng thong va gido duc thudong
xuyén, hé théng phin mém va bd hoc liéu dién tir da duge it nhét
mdt S& Gido duc va Pao tao trén ca nudce ¢6 van ban khuyén
khich cac nha trudong trén dia ban tinh/thanh phd trién khai timg
dung, dugc cong nhéan:

+ C6 hiu qua trién khai thuc té

+ HJ trg d6i mdi phuong phap day hoc, kiém tra, danh gia, nang
cao chét lvong day hoc trong céc truong phé thong.

Nang
lwong va
A
sw bién
doi
Toc dp
- M6 ta dugc khoang cach phanh xe (6 t0 con, 6 t6 tai, xe gan
may) vOi cac toc d6 khac nhau du dé gitip hoc sinh thao luan vé
anh huong cua tdc do trong an toan giao thong
- C6 thoi lugng khong qué 03 phut, d6 phan giai full HD
(1920x1080), hinh anh va am thanh 15 nét, ¢6 thuyét minh (hodc
phu de) bing tiéng Viét;
- C6 thé phong to thu nho video, tang gxam am thanh, tam ngung
va phat tiép tuc, video duge ma hoa bao vé chbng sao chép, gitp
ngudi xem trai nghiém ché do xem t&t nhét.
- Phin mém dang tai video hd trg cac tinh nang:
+ Tu dong phat lai khi két thic video
Video mé + Piéu chinh toc d9 phat
iy - Video duoc dang tai trén phan mém hd trg day hoc trén 16p voi
ta anh
" .| céc chirc nang: Soan thao va trinh chiéu bai giang, xudt bai giang
hudng cua
L chia sé bai giang cho gido vién khac; Cong cu tao bd céu hoi; i
11 | toc do Bo
—— Codng cu tao bai kiém tra danh gia. Tat cd tinh nang str dung
toéng i duge trong moi truong khong cd két ndi internet.
théngg - San pham dugc chira trong USB, dong goi trong hop c6 kich

thude 10x10x1,2cm, USB dugce bao vé boi mut chéng sbc gitp
phong tranh hu hong. Dit li¢u duge mé hod bao mat boi cong
ngh¢ AES véi khod bao maét riéng biét.

- Nha san xuét duoc ching nhén dang ky nhan hiéu;

- Phin mém dang tai video da duoc dang ky quyén téc gia;

- Video dugc dang ky quyén lién quan;

- Nha san xuét dap tmg du cac didu kién vé hoat dong phat hanh
xuét ban pham dién tur theo quy dinh cua phap luét, do Bo Thong
tin va Truyen thong tham dinh va cap phép;

- San pham dugc cap quyét dinh xuat ban dién tir boi nha xuét
ban c6 chire ning xuét ban dién tr;

- San pham duogc san xudt theo tidu chuén vé hé thng quan ly




dat chung nhan ISO 9001: 2015, iSO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001 : 2022; 1

- Phan mém déng tai video dép {mg céc tiéu chuan Khoa hoc va
Cong nghé, do co quan Nha nudc ¢d tham quyén chirmg nhén.

Am thanh

7

Video mo
ta do cao
va tin sb
am thanh

- M ta ta su lién hé do cao ctiia 4m voi tan s6 Am.

- C6 thoi luong khong qua 03 phut, dd phan giai full HD
(1920x1080), hinh anh v& am thanh 3 nét, cé thuyét minh (hodc
phu dé) bang tiéng Viét;

- C6 thé phong to thu nho video. ting giam am thanh, tam ngumg
va phat tiép tuc, video duge ma hoa bao vé chéng sao chép, gitp
ngudi xem trai nghiém ché do xem tdt nhét.

- Phan mém déng tai video hd tro cac tinh nang;

+ Ty dong phat lai khi két thuc video

+ Diéu chinh téc do phat

- Video dugc dang tai trén phan mém h trg day hoc trén 16p véi
c4c chirc nang: Soan thao va trinh chiéu bai giang, xuét bai giang
chia sé bai giang cho gido vién khéc; ‘Cong cu tao b cau hoi;
Cong cu tao bai kiém tra danh gia. Tét ca tinh nang sur dung
duoc trong mdi trudng khong co két ndi internet.

- San phiam dugc chira trong USB, dong goi trong hop c6 kich
thude 10x10x1,2cm, USB duge béo vé bdi mit chdng sde gitp
phong tranh hu hong. Dit liéu duoc ma hoa bao mét béi cong
nghé AES vdi khoé bao mat riéng biét.

- Nha san xuét duge chimg nhan dang ky nhén hi¢u;

- Phan mém déng tai video da duoc déang ky quyén tac gia;

- Video dugc déng ky quyén lién quan;

- Nha san xuét dap img du cac didu kién vé hoat dong phéat hanh
xudt ban pham dién tir theo quy dinh cua phdp luat, do Bo Thong
tin va Truyen thong thim dinh va cap phép;

- San pham dugc cap quyét dinh xuat ban dién tir boi nha xuit
ban c6 chirc nang xuat ban dién ti;

- San phdm duoc san xudt theo tiéu chudn vé& hé théng quan Iy
dat ching nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phin mém ding tai video dép g céc tiéu chuén Khoa hoc va
Cong nghe do co quan Nha nudc ¢ thim quyén chimg nhan.
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Phan
mém 3D
mo phong
cach am
thanh
truyén di
trong cac
moi
truong
khac
nhau.

Phan mém cho phép:

- Quan sat dugc sy thay déi chuyén dong cua cac hat khi tao
raftruyen &m thanh (c6 twong tac v&i cac mau vat trong mé hinh
dé tao tiéng dong);

- Két luan duge mdi truong nao truyén am thanh tdt/kém hon.

1. Quy dinh vé san phctm

San xuét dap img yéu cau tai Myc V. Bang dia, phin mém,
Danh myc thiét bi day hoc t61 thiéu mén Khoa hoc tu nhién dung
cho L6p 7 theo thong tur s0 38/2021/TT-BGDDT.

2. Hinh thtrc, mau ma

- B san pham ban giao bao gdém 1 USB 2.0/ USB3.0 (mau
trang), vét liéu nhua, kich thudc: 73 x 20 x 7.5mm; 01 Sach
huéng dan sir dung duoce dung trong hop kich thude
10x10x1,5cm

- M&i 01 USB chira bo cai dat bo hoc liéu dién tir va ma key kich
hoat sir dung bd hoc liéu
- USB dugc bao mat dir liéu, chéng sao chép
3. Moi trudng trién khai: Cai dat sir dung trén mdy vi tinh cta
gido vién (cAu hinh tdi thiéu: CPU Core i3 hodc cao hon, RAM




4GB hodc cao hon, O cling mdy tinh ca nhan: Trng it nhat 20
GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
11) hodc tuong duong.

4. Tinh ndng co ban: Phan mém mo phong 3D sir dung duoc trén
PC trong méi trudng khong két ndi internet. Phai dam bao t6i
thiéu cac nhém chirc nang: -

- Nhém chire néng md phong va tuong tac 3D: Piéu huéng thay
doi truc tiep goc nhin (xoay 360 d¢, phong to, thu nho); quan sat
va hién thi théng tin cu thé cta cac 16p khac nhau trong mot mod
hinh, lva chon tach 16p mot phin néi dung bat ky; tich hop mé
hinh 3D vao bai day.

- Nhém chire ndng hé trg giang day: soan gido dn dién tu; huéng
dan chuén bi bai gidng dién tir; chinh stra hoc ligu (ct video);

- Nhém chitc ning hd tro cong tac kiém tra danh gia.

- Chic nang hién thi pop-up sau khi cai dat hoan thanh dé gido
vién nhép thong tin lién hé, phuc vu chdm séc khéach hang trong
sué:t qua trinh sir dung.

- Tat ca tinh ndng va hoc liéu dién tur déu sir dung dugc trong
moi truong khong két ndi internet; nguoi dung khong can phai
két ndi mang trong qué trinh sir dung.

5. Phép ly ctia san pham

- San pham duoc cAp quyét dinh xuat ban dién tr boi nha Xuét
ban ¢6 chirc nang xuat ban dién tir;

- Nha san xuét dap tmg du céc diéu kién vé hoat dong phat hanh
xuAt ban phim dién tir theo quy dinh cua phap luat, do Bo Thong
tin va Truy2n thong thdm dinh va cap phép;

- Nha san xuat dugc chimg nhan dang ky nhan hiu;

- Phin mém duoc dang ky quyén tac gia;

- San pham dugc san xuét theo tidu chudn vé hé thong quan 1y
dat chtmg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap Umg céc tiéu chpén Khoa hoc va Cong nghé¢, do
co quan Nha nude ¢o thAm quyén ching nhén. )

- Can cit theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xuét ban phdm tham khéo trong céc co s6
gido duc mm non, gido duc phong thong va gido duc thuong
xuyén, hé théng phan mém va bd hoc liu dién tir d& dugc it nhat
mot S& Gido duc va Dao tao trén ca nudc c¢6 van ban khuyén
khich cac nha trudong trén dia ban tinh/thanh phd trién khai (mg
dung, dugc cong nhan:

+ C6 hiéu qua trién khai thuc t&

+ Ha tro d6i mdi phuong phap day hoc, kiém tra, danh gia, ning
cao chat luong day hoc trong cée trudmg phd thong.

Anh sdng
Cho phép:
- Quan sat hién tuong phan xa anh sang;
- Thao tac thay doi goc toi 1am thay dbi goc phan xa.
Phin 1. Quy dinh vé san phém . L
mém 3D San xuat dép'i'mg.yéu cau ta} Muc IV. ABéng dia, phan meém,
14 | mé phong Danh muc thiét b;ﬂday h(_)cx t61 thiéu moén Khoa hoc tu nhién dung Bb
han cho Lép 7 theo thong tur sO 38/2021/TT-BGDDT. ’
iy 2. Hinh thirc, mAu ma

- B4 san phdm ban giao bao gom 1 USB 2.0/ USB3.0 (mau
tréng), vt liéu nhya, kich thudc: 73 x 20 x 7,5mm; 01 Sach
huéng dén str dung duge dung trong hop kich thude
10x10x1,5¢cm




- M&i 01 USB chira bd cai dit bo hoc l1eu dién tir va ma key kich
hoat str dung b hoc li¢u

- USB duoc bao méat dir liéu, chéng sao chép

3. Mai trudng trién khai: Cai dét sir dung trén mdy vi tinh cta
giao vién (cdu hinh t8i thiéu: CPU Core i3 hozc cao hon, RAM
4GB hodc cao hon, O cimg may iinh ca nhan: Tréng it nhat 20
GB, Hé¢ diéu hanh hd trg: W 1I'ld0W:> 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh nang co ban: Phin mém mé phong 3D str dung dugc trén
PC trong mo6i truomg khong két ndi internet. Phal dam bao tdi
thiéu cdc nhém chire néng:

- Nhom chue nang mé phong va tuong téc 3D: Diéu huéng thay
dbi truc tiép goc nhin (xoay 360 dd, phong to, thu nho); quan sat
va hién thi thong tin cu thé cta cac 16p khac nhau trong mét mo
hinh, lya chon tach 1ép mét phén ndi dung bét ky; tich hop mo
hinh 3D vao bai day.

- Nhom chire ndng hé trg giang day: soan gido an dién tu; huéng
dan chuén bi bai giang dién tr; chinh stra hoc ligu (cat video);

- Nhém chirc néng hé trg cong téc kiém tra danh gia.

- Chtte nang hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhdp thong tin lién h¢, phuc vy cham soc khach hang trong
sudt qua trinh st dung.

- Tat ca tinh nang va hoc liéu dién tur déu sir dung duoc trong
moi trucmg khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qué trinh sir dung.

5. Phép ly ctia san phédm

- San pham duoc cip quyét dinh xuét ban dién tir bi nha xuét
ban c6 chitc nang xuét ban dién tir;

- Nha san Xuat dap tng du cac didu kién vé hoat dong phat hanh
xudt ban pham dién tir theo quy dinh ctia phép ludt, do Bd Thong
tin va Truyen thong thdm dinh va cap phép;

- Nha san xut dugc chimg nhén dang ky nhan hiéu;

- Phan mém dugc dang ky quyén tac gia;

- San pham dugc san xuét theo tiéu chudn vé hé thdng quan ly
dat chimg nhén ISO 9001: 2015, ISO 45001:2018. ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap ting cac tiéu chuan Khoa hoc va Coéng nghé, do
co quan Nha nuédc ¢ tham quyén chtmg nhan.

- Can ctr theo Théng tu s0 21/2014/TT-BGDDT quy dinh v&
quan ly va str dung Xuét ban pham tham khao trong cac co s¢
gido duc mam non, gido duc phéng thdng va gido duc thudng
xuyén, hé thong phan mém va b hoc liéu dién tir da duoc it nhat
mot S¢ Gido duc va Pao tao trén ca nudce c6 van ban khuyén
khich cac nha truong trén dia ban tinh/thanh phd trién khai tmg
dung, dugc cong nhén:

+C4 hi¢u qua trién khai thuc té

+ HO trg d6i méi phuong phép day hoc, kiém tra, danh gia, nang
cao chét luong day hoc trong céc trudmg phd thong.

T
: Cho phép:
Phan - Quan sat trye quan tir truong Trai DAt
mém 3D | - Phén biét cuce tir va cuc dia li.
15 | mo6 phong | 1. Quy dinh vé san pham Bo
tir trudng | San xuat dap ung yéu cau tai Muc IV. Bang dia, phan mém,
Trai Dt Danh muc thiét bj day hoc t6i thiéu mon Khoa hoc tu nhién dung

cho Lép 7 theo thong tur sé 38/2021/TT-BGDPT.




2. Hinh thirc, mau ma

- B9 san pham ban giao bao gbm 1 USB 2.0/ USB3.0 (mau
trang), vat liéu nhua, kich thude: 73 x 20 x 7,5mm; 01 Sach
huéng dan str dung duge dung trong hdp kich thudce
10x10x1,5¢cm

- Mi 01 USB chira bd cai dat b hoc liéu dién tir va ma key kich
hoat str dung bd hoc ligu

- USB dugc bao mat dir licu, chéng sao chép

3. Mai truong trién khai: Cai dat sir dung trén may vi tinh cua
gido vién (cAu hinh t6i thiéu: CPU Core i3 hogc cao hon, RAM
4GB hoic cao hon, O cimg mdy tinh c4 nhéan: Tréng it nhét 20
GB, Hé diéu hanh hd tro: Windows 7, Windows 10, Windows
11) hodc tuong duong.

4. Tinh nang co ban: Phin mém md phong 3D st dung duoc trén
PC trong moi truong khong két ndi internet. Phai dam bao i
thiéu cac nhom chire nang:

- Nhém chue néng mo phong va tuong tac 3D: Piéu huéng thay
doi tryuc tiép géc nhin (xoay 360 d9, phong to, thu nho); quan sat
va hién thi thong tin cu thé cua cac lorp khéc nhau trong mdt mo
hinh, liya chon tach 16p mdt phan ndi dung bat ky; tich hop md
hinh 3D vao bai day.

- Nhom chire ning hd trg giang day: soan gido an dién tir; huong
dan chuén bi bai giang dién tu; chinh stra hoc liéu (cat video);

- Nhém chirc nang hd trg cong tac kiém tra danh gi4.

- Chirc nang hién thi pop-up sau khi cai dat hoan thanh dé gido
vién nhap thong tin lién hé, phuc vu chdm soc khach hang trong
suot qua trinh str dung.

- T4t ca tinh ning va hoc liéu dién tir déu str dung dugc trong
mdi truong khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qua trinh str dung.

5. Phép ly cua san pham

- San pham dugc cap. quyét dinh xuat ban dién tir boi nha xuat
ban c6 chirc nang xuét ban dién tu;

- Nha san xuét dap umg du cac didu kién vé hoat dong phat hanh
xudt ban pham dién tir theo quy dinh cua phap luat, do Bo Thong
tin va Truyen thong tham dinh va cAp phép:

- Nha san xuét duge ching nhén dang ky nhan hiéu;

- Phin mém duoc dang ky quyén tic gia;

- San phim duoc sén xuét theo tidu chuan vé hé thong quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap tmg cac tiéu chuan Khoa hoc va Cong nghé, do
co quan Nha nudc co tham quyen chimg nhan.

- Can cur theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va str dung xuét ban pham tham khao trong céac co s
gido duc mam non, gido duc phong thong va gido duc thudng
xuyén, hé thong phan mém va b hoc liéu dién tir dé duoc it nhat
mdt S& Gido duc va Do tao trén ca nudce 6 van ban khuyén
khich cAc nha trudong trén dia ban tinh/thanh phd trién khai tmg
dung, dugc cong nhan:

+ C6 hiéu qua trién khai thuc té

+ Hb trg d6i madi phuong phap day hoc, kiém tra, danh gia, ning
cao chat luong day hoc trong cac truong pho thong.
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Phﬁn
mém ;”D
tir pho,

Phan mt;m md ta tir phd, duong suc tir cia nam cham giup HS
nhan biét dugc dudng sic tir cua nam cham trong khong gian.
1. Quy dinh vé san pham




dudng stre
tir cua
nam cham

San xuat dap tmg yéu cau tai Muc IV. Bang dia, phdn mém,
Danh muc thiét bi day hoc t6i thiéu mén Khoa hoc tu nhién dung
cho Lép 7 theo thong tr <5 38/2021/TT-BGDPT.

2. Hinh thirc, mau ma

- B9 san pham ban giao bao gébm 1 USB 2.0/ USB3.0 (mau
trfing), vat liéu nhua, kich thudce: 73 x 20 x 7,5mm; 01 Sach
hudng dan sir dung duge dung trong hop kich thude
10x10x1.,5cm

- M&i 01 USB chira bd cai dat bd hoc lidu dién tir va ma key kich
hoat str dung bd hoc ligu

- USB duoc bao mat dir liéu, chéng sao chép

3. Méi trudng trién khai: Cai dat sir dung trén may vi tinh cta
gido vién (c4u hinh t6i thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O cting may tinh ca nhan: Tréng it nhat 20
GB, Hé diéu hanh hd tro: Windows 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh nang co ban: th?m mém mb phong 3D sir dung duoc trén
PC trong moi truomg khong két ndi internet. Phai dam bao tbi
thiéu céc nhém chirc ning:

- Nhom chire nang mé phong va tuong téc 3D: Diéu huong thay
doi truc tiép goc nhin (x0ay 360 49, phong to, thu nho); quan sat
va hién thi thong tin cu thé cua céc lcrp khac nhau trong mot mo
hinh, lya chon tach 1¢p mdt phan ndi dung bat ky; tich hgp mo
hinh 3D vao bai day.

- Nhom chure nang hé tro gidng day: soan gido an dién tir; huéng
dan chuan bj bai giang dién tir; chinh sira hoc liéu (cit video);

- Nhém chire nang hé trg cong tac kiém tra danh gia.

- Chire nang hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhdp thong tin lién h¢, phuc vu chdm séc khach hang trong
sudt qua trinh st dung.

- Tét ca tinh ning va hoc li¢u dién tr déu sir dung duoc trong
mdi truong khong két ndi internet; nguoi dung khong can phai
két n6i mang trong qud trinh sir dung.

5. Phap ly cua san pham

- San phim dugc cap quyét dinh xudt ban dién tir boi nha xuét
ban ¢6 chirc nang xuét ban dién tir;

- Nha san xuat dap tmg du céc diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cua phap luét, do Bo Thong
tin va Truyen thong tham dinh va cip phép;

- Nha san xuét duge chimg nhan dang ky nhan hiéu;

- Phan mém duoc dang ky quyén tic gia;

- San pham duoc san xuét theo tiéu chudn vé hé théng quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap (g cac tiéu chuan Khoa hoc va Cong nghé, do
co quan Nha nudc ¢ tham quyén chimg nhan.

- Can ctr theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va su dung xuét ban pham tham khao trong céc co s&
gido duc mam non, gido duc phdng théng va gido duc thuon g
xuyén, hé théng phan mém va bd hoc lidu dién tir da duoc it nhat
mot S& Gido duc va Pao tao trén ca nude ¢6 van ban khuyen
khich cac nha trudng trén dia ban tinh/thanh phd trién khai tmg
dung, dugc cong nhdn: -

+C6 hi¢u qua trién khai thyc té

+ Hb trg d6i méi phuong phap day hoc, kiém tra, danh gi4, nang
cao chét lugng day hoc trong céc truong phd théng.




Vit song

Trao doi
chit va
ch uyén
hod ning
luwgng o
sinh vit
Phan mém cho phép:
Quan sat con duong hép thu, van chuyén nuéc va  khoang cua
céy tir mdi trudng ngoai vao mién 16ng hut, vao ré, 1én than cdy
va l4 cay.
1. Quy dinh vé& san pham
San xuat dap mg yéu cau tai Muc IV. Bang di dia, phdn mém,
Danh muc thiét bi day hoc tbi thiéu moén Khoa hoc tu nhién ding
cho Lép 7 theo thong tu s6 38/2021/TT-BGDDT.
2. Hinh thuc, mau ma
- BO san phdm ban giao bao gom 1 USB 2.0/ USB3.0 (mau
tring), vét lidu nhya, kich thude: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung duge dung trong hop kich thude
10x10x1,5¢cm
- M3i 01 USB chira bd cai dit bo hoc liéu dién tir va ma key kich
hoat str dung bd hoc li¢u
- USB dugc bao mét dir liéu, chbng sao chép
3. Mai truong trién khai: Cai dat str dung trén may vi tinh cua
gigo vién (céu hinh 161 thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O ciing may tinh ca nhan: Trbng it nhét 20
GB, Hé diéu hanh h trg: Windows 7, Windows 10, Windows
Phin 11) hodc tuong duong.
A 4. Tinh nang co ban: Phin mém md phong 3D str dung dugc trén
mém 3D
id phbrg PC trong moi truong khong két nbi internet. Phai dam bao toi
e thiéu cac nhém chire nang:
17 dudmg - Nhém chire nang md phong va tuong tac 3D: Diéu huéng thay Bo
» dbi truc tiép goe nhin (xoay 360 do, phong to, thu nho); quan sat
trao doi
e va hién thi thong tin cu thé cua cac 16p khac nhau trong mét mo
Srreont hinh, lya chon tach 16p mot phan ndi dung bét ky; tich hgp mo

hinh 3D vao bai day.

- Nhom chire ning hd tro giang day: soan gido an dién tu; hudng
dén chuan bi bai giang dién tu; chinh sira hoc lidu (cit video);

- Nhém chirc nang hd trg cdng tac kiém tra danh gia.

- Chtrc nang hién thi pop-up sau khi cai dit hoan thanh dé gido
vién nhép thong tin lién hé, phuc vu chdm soc khach hang trong
suot qua trinh su dung.

- T4t ca tinh ning va hoc liéu dién tir déu sir dung dugc trong
moi truong khong két néi internet; nguoi dung khong can phai
két ndi mang trong qua trinh sir dung.

5. Phép ly cua san pham

- San pham dugc cap quyét dinh xuét ban dién tir boi nha xudt
ban ¢6 chire nang xuét ban dién tu;

- Nha san xuét dap tmg du cac diéu kién vé hoat dong phat hanh
xuat ban pham dién tir theo quy dinh cua phap luét, do Bo Thong
tin va Truyen thong thdm dinh va cap phép:

- Nha san xuat dugc ching nhén dang ky nhén hi¢u;

- Phin mém dugc ding ky quyen tac gia;

- San pham duogc san xuét theo tiéu chudn vé hé théng quan 1y
dat ching nhéan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;




- San pham dap tmg cac tiéu chpﬁn Khoa hoc va Cong nghé, do
co quan Nha nudc ¢d tham quyén chung nhan. y

- Can cur theo Thong tur s6 21/2014/TT-BGDPT quy dinh vé
quan ly va str dung xuat ban pham tham khao trong céc co s&
gido duc mam non, gigo duc phéng thong va gido duc thudng )
xuyén, hé ‘rhong phan mém va bd hoc liéu dién tir da duoc it nhat
mdt S¢ Giao duc va Dao tao trén ca nude ¢6 van ban khuyen
khich cac nha truong trén dia ba"‘ tinh/thanh phd trién khai g
dung, duge cong nhén:

+ C6 hiéu qua trién khai thuc té

+ H& trg d6i méi phuong phap day hoc, kiém tra, danh gia, nang
cao chét lvong day hoc trong cdc trudng pho thong.

Lop 9
Chit va
sur bién
déi ciia
chit
Phan mém mé phong 3D vé mo hinh san xuét xi mang:
- Quan st so d6 céu tao 1o quay san xuat clanhke;
- Quan sét theo ddi cac qua trinh phan (mg dién ra trong 10 quay:
- Thuye hién céc thao tac thu phong hién thi chi thich, phuong
trinh héa hoc cua phan ung che tung bo phan, qué trinh.
1. Quy dinh vé san phaﬂn
San xuét dap ing yéu cau tai Muc IV. Bang dia, phan mém,
Danh muc thiét bi day hoc t6i thiéu mén Khoa hoc tw nhién dung
cho Lép 9 theo thong tw s6 38/2021/TT-BGDDT.
2. Hinh thitc, mau ma
- B san pham ban giao bao gébm 1 USB 2.0/ USB3.0 (mau
tréng), vat liéu nhua, kich thudc: 73 x 20 x 7,5mm; 01 Sach
huéng dén sir dung dugc dung trong hop kich thudce
10x10x1,5cm
- Moi 01 USB chira bo cai dat bd hoc ligu dién tir va ma key kich
hoat sir dung bd hoc ligu
Phin - USB dugc bao mét dit liéu, chdng sao chép
mém mé 3. Méi truong trién khai: Cai dat sir dung trén mdy vi tinh ctia
hone 3D gido vién (cdu hinh t5i thiéu: CPU Core i3 hoac cao hon, RAM
ig | B gnh 4GB hoic cao hon, O citng mdy tinh c4 nhan: Tréng it nhat 20 Bo
qna m; GB, Hé diéu hanh hd trg: Windows 7, Windows 10, Windows
san xuat
- 11) hodc twong duong.
Xi mang

4. Tinh niang co ban: Phin mém m& phong 3D sir dung dugc trén
PC trong moéi truong khong két ndi internet. Phai dam bao téi
thiéu cac nhém chire ndng:

- Nhom chire néng m6 phong va tuong téc 3D: Piédu hudng thay
doi truc tiép goc nhin (xoay 360 dd, phong to, thu nho); quan sat
va hién thi thong tin cu thé cua céc 16p khac nhau trong mot mo
hinh, lura chon tach 16p mot phan ndi dung bét ky; tich hop mo
hinh 3D vao bai day.

- Nhoém chire niing hd tro giang day: soan gido an dién tu; huéng
dén chudn bi bai giang dién tr; chinh sira hoc liéu (cat video);

- Nhém chire néng hd trg cong tac kiém tra danh gia.

- Chtre nang hién thi pop-up sau khi cai dat hoan thanh dé gido
vién nhép théng tin lién h¢, phuc vu chdm s6c khach hang trong
sudt qua trinh st dung.

- Tat ca tinh nang va hoc ligu dién tir déu str dung duoc trong
moi tmong khong két ndi internet; nguoi dung khong can phai
két ndi mang trong qua trinh sir dung.




5. Phap ly cua san pham

- San pham dugc cap quyét dinh xuét ban dién tir boi nha Xuét
ban ¢6 chire nang xuét ban dién tir;

- Nha san xudt dap tmg du céc diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cua phap luat, do B9 Thong
tin va Truyen thong thdm dinh va cp phép;

- Nha san xuit duge chimg nhén déng ky nhén hiéu;

- Phén mém duoc ding ky quyén tac gia;

- San pham duoc san xuét theo tiéu chuén vé hé théng quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap ung céc tiéu chuan Khoa hoc va Cong nghé, do
co quan Nha nude co tham quyén chimg nhan.

- Cén ctr theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va str dung xuét ban pham tham khao trong cac co s&
gi4o duc mam non, gido duc phong théng va gido duc thuong
xuyén, hé théng phan mém va bd hoc liéu dién tir da dugc it nhét
mdt S& Gigo duc va DPao tao trén ca nudce c6 van ban khuyén
khich cac nha trudng trén dia ban tinh/thanh phd trién khai tmg
dung, duogc cong nhan:

+ Cd higu qua trién khai thuc té

+ Hb trg d6i méi phuong phéap day hoc, klem tra, danh gi4, nang
cao chét luong day hoc trong céc trudng pho thong.
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Phén
mém mo
3D cau
truc mot
sd phan tir
chat hiru
co.

Phan mém cho phép:

- M6 phong phén tir ethane;

- M6 phong phan tir ethylene;

- M phong phan tir ethylic alcohol;

- M6 phong phén tir acetic acid;

- M6 phong phan tur glucose va fructose.

1. Quy dinh v& san pham

San xuat dap mg yéu cau tai Muyc IV.Bang dia, phan mém,

Danh muc thiét b day hoc tbi thiéu mon Khoa hoc tu nhién dung
cho Lép 9 theo thong tu sb 38/2021/TT-BGDDT.

2. Hinh thirc, mau méa

- B6 san phim ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
trédng), vat liéu nhya, kich thude: 73 x 20 x 7,5mm; 01 Sach
huéng dan sir dung duoc dung trong hop kich thude
10x10x1,5cm

_MB&i 01 USB chtta bd cai dit bo hoc liéu dién tir va ma key kich
hoat sir dung bd hoc liéu

- USB duoc bao mat dir liéu, chéng sao chép

3. Mai truong trién khai: Cai dat str dung trén may vi tinh cua
gido vién (cAu hinh tdi thiéu: CPU Core i3 hodc cao hon, RAM
4GB hoic cao hon, O cimg may tinh ca nhén: Trdng it nhat 20
GB. Hé didu hanh hd trg: Windows 7, Windows 10, Windows
11) hoac tuong duong.

4. Tinh nang co ban: Phan mém md phong 3D sir dung duoc trén
PC trong mdi truong khong két ndi internet. Phai dam bao tdi
thiéu cac nhom chirc nang:

- Nhom churc nang md phong va tuong tac 3D: Piéu huong thay
ddi truc tiép géc nhin (xoay 360 do, phong to, thu nho); quan sat
va hién thi thong tin cu thé cua cac lop khac nhau trong mdt mod
hinh, Iura chon tach 16p mot phin ndi dung bét ky; tich hgp md
hinh 3D vao bai day.

- Nhom chire ning hd tro giang day: soan gido an dién tu; huéng
dan chuin bi bai giang dién tir; chinh stra hoc liéu (cit video);




- Nhom chirc ning hé tre cong tac kiém tra danh gia. i

- Chirc nang hién thi pop-up sau khi cai diit hoan thanh dé gido
vién nhép thong tin: lién h¢, phuc vu chdm séc khach hang trong
sudt qua trinh st dung.

- Tét c4 tinh nang va hoc liéu dién tur déu sir dung duoc trong
moi truong khong két ndi internet; ngudi dung khong can phai
két ndi mang trong qua trinh sir dung.

5. Phap 1y ctia san pham : ‘

- San pham duoc cip quyét dinh xut ban dién tir bdi nha xuét
ban cé chirc ning xuét ban dién

- Nha san xuat dap mg du cac diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cua phép ludt, do B Thong
tin va Truyen théng tham dinh va cap phép;

- Nha san xuét duoc chimg nhédn dang ky nhén hi¢u;

- Phdn mém duoc ding ky quyén tac gia;

- San pham dugc san xuat theo tidu chuén vé hé théng quan 1y
dat chirng nhan ISO 9601: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap (g céc tiéu chuan Khoa hoc va Cong nghé, do
co quan Nha nude co ‘fham quyén chirng nhén.

- Can cur theo Thong tu s6 21/2014/TT-BGDDT quy dinh vé
quan ly va str dung xudt ban phnﬂl tham khao trong céc co s&
gido duc mam non, gido duyc phong théng va gido duc thudng
xuyén, hé théng phan mém va bo hee lidu dién tir da dugc it nhét
mot S& Gido duc va Pao tao trén ca nude ¢d van ban khuyen
khich céc nha truomg trén dia ban tinh/thanh phd trién khai tmg
dung, dugc cong nhan:

+C6 hiéu qua trién khai thuc té

+ HJ tro d6i méi phuong phap day hoc, kiém tra, danh gia, nang
cao chat luong day hoc trong cic trudng phd thong.
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Phan
mém md
phong 3D
10 luyén
gang

Phan mém cho phep:

- Quan sat so dd céu tao 10 gang;

- Quan sat theo ddi cdc qua trinh phan tmg dién ra trong 10
luyén;

- Thyc hién c4c thao tac thu phéng hién thi chu thich, phuong
trinh phan tmg cho timg bd phan, qu4 trinh.

1. Quy dinh v€ san pham

Séan xuét dap Ung yéu cau tai Muc IV.Bing dia, phan mém,

Danh muc thiét bj day hoc 16i thiéu mén Khoa hoc tu nhién dung
cho Lop 9 theo thong tu s6 38/2021/TT-BGDDT.

2. Hinh thire, mau ma

- Bg san phdm ban giao bao gdm 1 USB 2.0/ USB3.0 (mau
tring), vét liéu nhua, kich thuée: 73 x 20 x 7.5mm; 01 Sach
huéng dan sir dung duoc dung trong hdp kich thude
10x10x1,5cm

- M&i 01 USB chira b cai dit bd hoc liéu dién tir va ma key kich
hoat sir dung bo hoc liéu

- USB duoc bao mat dir liéu, chéng sao chép

3. Méi truong trién khai: Cai dat str dung trén mdy vi tinh cua
gido vién (cau hinh t6i thiéu: CPU Core i3 hoédc cao hon, RAM
4GB hoic cao hon, O clrng may tinh c4 nhan: Trbng it nhat 20
GB, Hé diéu hanh hd tro: Windows 7, Windows 10, Windows
11) hodc twong duong.

4. Tinh ning co ban: Phdn mém m6 phong 3D sir dung duoc trén
PC trong méi trudong khong két ndi internet. Phai dam bao tbi
thiéu céc nhém chie nang:




- Nhém chire nang mo phong va twong tac 3D: Diéu hudng thay
ddi truc tiep goc nhin (xoay 360 do. phéng to, thu nho); quan sat
va hién thi thong tin cu thé cua céac 16p khac nhau trong mot mo
hinh, lua chon tach 16p mot phan ndi dung bat ky; tich hop md
hinh 3D vao bai day.

- Nhém chire néng hd tro giang day: soan gido an dién tir; huéng
dan chuan bi bai giang dién tir; chinh stra hoc liéu (cat video);

- Nhém chire nang hd trg cong téc kiem tra danh gid.

- Chirc nang hién thi pop-up sau khi cai dgt hoan thanh dé gido
vién nhép thong tin lién hé, phuc vu cham séc khach hang trong
suot qua trinh sur dung.

- Tat ca tinh ning va hoc liéu dién tur déu sir dung duoc trong
mdi truong khong két nbi internet; nguoi dung khong can phai
két noi mang trong qua trinh str dung.

5. Phép ly cua san pham

- San pham duge cap quyét dinh xudt ban dién tir boi nha xuét
ban c6 chirc ndng xuét ban dién tir;

- Nha san xudt dép img di cc didu kién vé hoat dong phat hanh
xuAt ban pham dién tir theo quy dinh cta phap ludt, do Bo Thong
tin va Truyén thong thim dinh va cap phép;

- Nha san xuét duge chimg nhén ding ky nhan hiéu;

- Phin mém duoc dang ky quyén tac gia;

- San phdm duoc san xuét theo tiéu chudn vé hé thong quan 1y
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- San pham dap tmg cac tiéu chuin Khoa hoc va Cong nghé, do
co quan Nha nu6e c6 thim quyén chimg nhan.

_ Ciin cit theo Thong tw s6 21/2014/TT-BGDDT quy dinh vé
quéan 1y va sir dung xuét ban pham tham khao trong cdc co s&
gido duc mam non, gido duc phong thong va gido duc thuong
xuyén, hé théng phin mém va bd hoc li¢u dién tir d& duogc it nhét
mot S& Gido duc va Do tao trén ca nude ¢ van ban khuyén
khich céc nha truong trén dia ban tinh/thanh phd trién khai tmg
dung, duge cong nhan:

+ C6 hiéu qua trién khai thuc té

+ H5 trg dbi mi phuong phap day hoc, kiém tra, danh gi4, ning
cao chit luong day hoc trong céc truong pho thong.

Vit song
Tir gene
dén
protein
Video md {a cau tric cia DNA: tir nhan t€ bao - DNA, céau tric
khong gian va cac don phan, lién két gitra cac don phén.
- C6 thoi luong khong qué 03 phut, do phén giai full HD
(1920x1080), hinh anh va am thanh 13 nét, ¢6 thuyét minh (hoéc
phu d&) bing tiéng Viét;
- C6 thé phéng to thu nho video, tang giam am thanh, tam ngung
Video vé | va phat tiép tuc, video dugc ma hoa bao vé chdng sao chép, giup
21 | chutric | ngudi xem trai nghiém ché d§ xem tdt nhAt. B
DNA - Phin mém dang tai video hd tro cac tinh nang:

+ Ty dong phat lai khi két thuc video

+ Diéu chinh toc d¢ phat

- Video duge dang tai trén phin mém hd trg day hoc trén 16p voi
céc chire ndng: Soan thao va trinh chiéu bai giang, xuat bai giang
chia sé bai giang cho gido vién khac; Cong cu tao b0 cau hoi;
Cbdng cu tao bai kiém tra danh gid. T4t ca tinh néng st dung




duogc trong moi truong khong co két ndi internet.

- San phdm duogc chira trong USB, déng géi trong hop c6 kich
thuée 10x10x1,2em, USB duoc bao vé béi mit chdng sbc gitp
phong tranh hu hong. Dit liéu duge ma hoa bao mat bai cong
nghé AES vdi khoa bao mat riéng biét.

- Nha san xuit duge chirng nhan dang ky nhan hiéu;

- Phdn mém ding tai vidco d3 duoc ding ky quyén téc gia;

- Video dugc ding ky quyén lién quan;

- Nha san xudt dap trng da cac diéu kién vé hoat dong phat hanh
xuét ban phém dién tu theo quy dinh cua phap luét, do Bo Thong
tin va Truyen thong thdm dinh va Lap phép;

- San pham dugc cap quyét dinh xuat ban dién tir béi nha xudt
ban c6 chirc nang xuat ban dién tir; ) '

- San pham dugc san xuét theo tiéu chuin vé hé théng quan ly
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phan mém déng tai video dap ting cac tiéu chudn Khoa hoc va
Cong nghé, do co quan Nha nuée ¢ thim quyén chimg nhan.
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Video vé
qua trinh
tai ban
DNA

Video mo ta qua trinh t4i ban DNA.

- C6 thoi luong khong qué 03 phat, d6 phéan giai full HD
(1920x1080). hinh anh va am thanh rd nét, c6 thuyét minh (hodc
phu de) bang tiéng Viét;

- C6 thé phong to thu nho video, ting giam am thanh, tam nngg
va phat tiép tuc, video duge ma hoa bao vé chdng sao chép, giup
nguoi xem trai nghiém ché d9 xem t6t nhat.

- Phin mém déng tai video hd tro cac tinh nang:

+ Tu dong phét lai khi két thic video

+ Diéu chinh tbc do phat

- Video duoc dang tai trén phan mém hd tro day hoc trén 16p véi
céc chirc nang: Soan thao va trinh chiéu bai giang, xuat bai giang
chia sé bai giang cho gido vién khac; Cong cu tao bd céu hoi;
Cong cu tao bai kiém tra danh g gia. Tt ca tinh néng sir dung
dugc trong méi truomg khong c6 két ndi internet.

- San pham duoc chia trong USB, ddong gai trong hop 6 kich
thude 10x10x1,2em, USB duoce bao vé béi mit chéng sée giip
phong tranh hu hong. Dir liéu duoc ma hod bao mét boi cong
ngh¢ AES v6i khod bao mét riéng biét.

- Nha san xuét dugc chirng nhén dang ky nhan hiéu;

- Phan mém dang tai video da dugc dang ky quyén tic gia;
- Video duoc - dang ky quyén lién quan;

- Nha san xuat dap tmg du cac diéu kién vé hoat dong phat hanh
xuat ban pham dién tir theo quy dinh cua phép ludt, do Bo Thong
tin va Truyen thong tham dinh va cap phép;
- San phim duogc cap quyét dinh xudt ban dién tir bi nha xuét
ban ¢6 chirc ning xuat ban di¢n tu;

- San pham dwoc san xuat theo tidu chudn vé hé théng quan ly
dat chirng nhén ISO 9001: 2015, ISO 45001:2018, ISO 14001
2015 va ISO/IEC 27001: 2022;
- Phan mém déng tai video dap tmg céc tiéu chuan Khoa hoc va
Cong nghg, do co quan Nha nudc c6 thim quyén chimg nhén.
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Video vé
qua trinh
phién m3

Video mo6 ta qua trinh phién ma.

- Co thoi luong khong qua 03 phut, do phan giai full HD
(1920x1080), hinh anh va am thanh r3 nét, ¢6 thuyét minh (hoic
phu de) bang tiéng Viét;

- C6 thé phong to thu nho video, ting giam 4m thanh, tam ngung
va phit tiép tuc, video duoc ma hoa bao vé chdng sao chép, gitip




ngudi xem trai nghiém. ché do xem-tot nhat.

- Phin mém dang tai video hd trg cac tinh nang:

+Tu dong phat lai khi két thuc video

+ DPiéu chinh tdc do phat

- Video duoc déng tai trén phdn mém hd trg day hoc trén 16p vdi
céac chirc nang Soan thao va trinh chiéu bai giang, xuat bai giang
chia sé bai giang cho gido vién khac; Cong cu tao bo cau hoi;
Cong cu tao bai kiém tra danh gia. Tat ca tinh nang st dung
duoc trong méi trudng khong co két ndi internet.

- San pham dugc chira trong USB, déng goi trong hop ¢ kich
thude 10x10x1,2cm, USB duge bao vé béi mut chéng sbc gitip
phong tranh hu hong. Dit liéu duge ma hod bao mét boi cong
nghé AES v6i khoé bao mt riéng biét.

- Nha san xuét duoc chimg nhan dang ky nhén higu;

- Phin mém dang tai video da duoc dang ky quyén tac gia;

- Video dugc dang ky quyén lién quan;

- Nha san xuét dap tmg du cac diéu kién vé hoat dong phat hanh
xuét ban pham dién tir theo quy dinh cua phap luét, do B6 Thong
tin va Truyen thong tham dinh va cap phép;

- San pham dugc cap quyét dinh xuét ban dién tir boi nha Xuat
ban c6 chirc nang xuat ban dién tu;

- San pham duoc san xuét theo tiéu chuan vé hé théng quan ly
dat chimg nhéan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;
- Phan mém dang tai video dép tmg céc tiéu chuan Khoa hoc va
Cong nghé, do co quan Nha nudc ¢6 thAm quyén ching nhén.
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Video vé
qua trinh
giai ma

Video mo ta qua trinh giai ma.

- C6 thoi lwong khong qué 03 phit, d phan giai full HD
(1920x1080), hinh anh va am thanh rd nét, c6 thuyét minh (hodc
phu de) béng tiéng Viét;

- C6 thé phoéng to thu nho video, tang giam 4m thanh, tam ngung
va phat tiép tuc, video dugc ma hoa bao vé chdng sao chép, giup
nguoi xem trai nghiém ché do xem t6t nhét.

- Phin mém dang tai video hd tro céc tinh nang:

+ Tu dong phat lai khi két thiic video

+ Piéu chinh toc d phat

- Video duoc dang tai trén phan mém hd trg day hoc trén 16p voi
céc chirc nang: Soan thao va trinh chiéu bai giang, xut bai giang
chia sé bai giang cho gido vién khéc; Cong cu tao bd cau hoi;
Cong cu tao bai kiém tra dénh gia. Tt ca tinh nang sir dung
dugc trong mdi treong khong ¢6 két ndi internet.

- San pham dugc chira trong USB, dong goi trong hop co kich
thude 10x10x1,2cm, USB dugce bao vé béi mut chéng sbc gitp
phong tranh hu hong. Dit li¢u duge mé hoa bao mat boi cong
ngh¢ AES voi kho4 bao mat riéng biét.

- Nha san xuét duoc ching nhén dang ky nhan hiéu;

- Phan mém dang tai video da duoc dang ky quyén tac gia;

- Video duoc dang ky quyén lién quan;

- Nha san xuét dap umg du cac didu kién vé hoat dong phat hanh
xuét ban pham dién tr theo quy dinh ctia phap ludt, do B Thong
tin va Truyen thong thim dinh va cap phép;

- San pham dugc cap quyét dinh xuét ban dién tr boi nha Xuét
ban c6 chire nang xuat ban dién tir;

- San phdm dugc san xuét theo tidu chuan vé hé thong quan ly
dat chtmg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;




- Phin mém dang tai video dép tng cac tiéu chuin Khoa hoc va
Cong nghé, do co quan Nha nudc ¢ tham quyén chimg nhén.

MAU
VAT,
MO
HINH
Léop 8
Vit séng ;
Cac mau dong vat dwgce xir 1i va ngam trong lo thuy tinh cé kich
thude: (F7x120)em (gitt duoce hinh théi), mdi lo 1 dong vat gom
Mau dong | ¢o:
vatngdm | + Mau dong vat sira, Bo 02
trong lo | + Mau dong vt bach tudc
+ Mau dong vat éch
Ghi 18 (tén Viét nam va té€n khoa hoc) cia dong vat.
- M0 ta chi tiét:
+ M6 hinh giai phau niza co the ngudi cao 85 cm duoc thiét ké
theo ti 1& 1:1 v&i ngudi, bao gdm 19 thanh phin.
+ Phan dau dugc chia thanh hai phan, phan bén phai dugc tach
da thé hién cic co va tuyén vung mat. Ntra ndo bén phai co thé
thao roi thé hién ddy du cac chi tiét ciia ndo nguoi.
+ Phan bung dwoc boc tach 16p da, co xuong dé 16 cac co quan
noi tang, dong mach , tinh mach bén trong
+ C6 thé théo rdi céc co quan ndi tang nhu: Dau, ban cau nio,
Mb hinh | phdi, tim, thuc quan, khi quan, gan, tuy va lach, dai trang va
céu tao co | rudt, than, bang quang... Bo 01
thé ngudi | - Kich thude: Dai 34cm x rong 22cm x cao 85¢m
- Khéi luong: 7kg
- Chét liéu: Nhua PVC thian thién vorl moi truong, chong bé vo,
thuén tién cho viéc théo lap, di chuyén giita cac 16p hoc khi gido
vién tb chirc day thuc hanh.
- Mau séc: Céc bd phan ¢6 mau sic tuong ung véi cac ndi quan
nhur trén co thé ngudi.
- Cong dung: Gitip hoc sinh tim hiéu cdu tric, chirc nang, kich
thudce , vi tri cia céc ndi quan trong co thé ngudi. La cong cu hd
tro dic luc cho gido vién trong qua trinh giang day.
Lop 9
Chit va
sur bién
doi ciia
chit
- 17 qua Hydrogen (H), mau tring, ®32mm.
- 9 qua Carbon (C) ndi don, mau den, ®45mm.
- 10 quéa Carbon nbi dbi, nbi ba, mau ghi, ®45mm.
- 6 qua Oxygen (O) ndi don, mau do, ®45mm.
B mb -4 qua Oxygen n6i dbi. mau da cam, ®45mm.
hinh phén |- 2 qua Chlorine (Cl) , mau xanh 14 cdy, ®45mm.
tir danip - 2 qua Luu huynh (S), mau vang, ®45mm. Bo 04
dic - 3 qua Nitrogen (N), mau xanh coban, ®45mm.

- 13 nip ban céu (trong d6 2 nip mau den, 3 nip mau ghi, 2 nap
mau do, 1 nap mau xanh 14 cdy, 1 nip mau xanh coban, 1 nép
mau vang, 3 nap mau trang)

- HOp dung c6 kich thude (410x355x62) mm, d6 day cta vat liéu
1a 6mm, bén trong dugc chia thanh 42 6 déu nhau c6 véch ngén.




- 24 qua mau den, ®25mm.

- 2 qua mau vang, P25mm.

- 8 qua mau xanh la cdy, ®25mm.
- 8 qua mau do, ®19mm.

- 8 qua mau xanh duong, ®19mm.
- 2 qua mau da cam, ®19mm.

M6 hinh | - 3 qua mau vang, ®19mm.
phan tir - 30 qua mau trang sir, ®12mm (trén mdi qua c6 khoan 16 Bo 04
dang rong | ®3,5mm dé I4p cac thanh ndi).
- 40 thanh noi ®3,5mm, mau trang st, dai 60mm.
- 30 thanh ndi ®3,5mm, mau tring s, dai 45mm.
- 40 thanh ndi ®3,5mm, mau trang sir, dai 60mm.
- Hop dung c6 kich thude (170x280x40) mm, do day cua vat
liéu 1a 2mm, bén trong dugc chia thanh 7 ngin, c6 ban 18
va khod 13y gén than hop voi nép hop.
Tir gene
dén
protein
MO0 hinh
mo ta cdu | M6 hinh thé hién cau triac xoan kép ctia DNA. Tong chiéu cao
tric cua 60cm. Dudng kinh dé 20cm. Céc thanh phan cau thanh dugc B5 00
DNA c6 | thiét k& véi mau sic khac nhau giup hoc sinh dé phén biét khi '
thé thaio | quan sét. C6 thé thao lap.
lip
THIET BI DAY HQOC MON CONG NGHE
THIET BI DUNG CHUNG
VAT LIEU, DUNG CU CO KHI
B0 vat liéu co khi gom:
- Tam nhya Formex (khd A3, day 3mm va Smm), s6 lugng 10
tam mdi loai;
B vit - TAm nhua Acrylic (A4, trong sudt, day 3mm), s lugng 10 tam;
x - Thanh keo nhiét (duong kinh 10mm), s6 luong 10 thanh; %
liéu co Bo 2
Khi - Vit ren va dai 0 .oc M3, '1.00 cai;
- Vit g6 cac loai, 100 cai;
- Miii khoan (duong kinh 3), 5 miii;
- Banh xe (dudng kinh 65mm, truc Smm), 10 cai.
- Hop dung dung cu: (36x32x7,5cm)
B dung cu co khi gom:
- Thudce 14 (dai 30 cm);
- Thude cap co (loai thong dung);
- Pu vach déu (loai théng dung);
- Thude do goe (loai thong dung);
- Thude do mét phang (loai thong dung);
i - Dao doc giay (loai thong dung);
EE-’C?EEI, - Dao cit nhua Acrylic (loai thong dung); By | 2

- E 6 nho (khau do 50 mm);

- Dila (det, tron)_mdi loai mét chiéc;

- Cua tay (loai thong dung);

- B3 tude no vit da nang (loai thong dung);
- M6 1ét ¢& nho (loai thong dung);

- Kim m¢ vuong (loai thong dung);

- Stng ban keo (loai 10mm, cong suit 60W).




- Hop dung dung cu lam bing nhua 6 kich thudc:
(44x22x20)cm.

Bo thiét bi
co khi ¢
nhoé

1. May in 3D: 01 chiéc

- Man hinh cam Gng d¢ nét cao 4.3 inch.

- Ngon ngir: T1eng Viét va Tlenc Anh

- Hé théng truyén dong dong co. khir nhiéu hiéu qua, in 4n
khong bi xao tron, tiéng on khi in cuc thap

- Bao vé khi méi dién va phuc héi qué trinh in. Cho phép tiép tuc
in ma khong bi ngit.

- Cho phép tam dimg va thay doi céc soi voi cac mau khac nhau
trong qua trinh in d2 in cdc m6 hinh nhidu mau.

- Di 10 ban in dé dang: LAy ban in dep va d& dang véi ban in tix
tinh (PEI) ¢6 thé thdo roi.

- Chirc ndng tam dung in khi phét hién nhya gay

- Gia nhiét nhanh chong den nhi¢t d6 c6 thé in trong 2 phut.

- Can bang truc tur dong bang dinh vi tu dong 25 vi tri qua cam
bién.

- Bén dudi ban in ¢6 khay dé do dung dung cu.

- Lap dat nhanh: Lap dat chi mat 5 phit dé sin sang su dung.

- Théng s6 k§ thuat:

+ Cong nghé: FDM

+ Kich thuée in: 230 x 230 x 250mm

+ D§ chinh xac in: 0,05-0,1mm

+Toc d6 in: Lén dén 180mm/s

+ Téc d di chuyén voi phun: Lén dén 200mm/s

+ D¢ chinh xac in: + 0.65mm

+ Vit liéu dugce hd trg: PLA, ABS, PETG, TPU, Vit lidu linh
hoat

+ Puong kinh soi: hd tro ca soi 1.5mm va 1,75mm

+ Duong kinh voi phun: 0,4mm (c6 thé hd trg cac voi phun tir
0,1-0,4mm)

+ Nhiét do voi phun: Lén dén 260 do C

+ Nhiét do ban in: Lén dén 100 d6 C

+ Két nbi:  USB, the Micro SD, day cap

+ Phan mém in 4n: Cura, Rapetier-Host, Simplify 3D

+ Dinh dang tép dau vao:STL, OBJ.

+ Dinh dang tép dau ra: GCODE, GCO

+ Hb trg hé diéu hanh: Windows / Mac

+ Dién 4p: 100-120 VAC / 200-240VAC

2. May khoan: 03 chiéc

3. Nhya in: 02 quan, 01 quén 200gam, 01 kg.
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VAT
LIEU,
DUNG
CU PIEN
- DIEN
TU

B0 vat
liéu dién

B9 vat lidu dién gom:

- Pin lithium (loai 3.7V. 1200maH), 9 cuc;

- Dé pin Lithium (loai dé ba), 03 cai:

- Day di¢én mau den, mau do (duong kinh 0.3 mm), 20 m cho
moi mau;

- Day nbi k¥ thuét dién (Day don, dudng kinh 1.5mm, dai 30cm,
¢6 chét cim hai dau duong kinh 4mm);

- Day cap dupont (Loai dai 30cm, chan 2.54mm, 40 soi);

- Day kep cé siu 2 du (dai 30cm), 30 soi;




- Gen co nhiét (dudong kinh 2 va 3 mm), mdi loai 2m;
- Bang dinh cé4ch dién, 05 cudn;

- Phip dbng mot mat (A4, day 1,2 mm), 5 tAm;

'- Muéi FeCl3, 500g;

- Thiéc han cudn (loai 100g), 03 cudn;

- Nhua thong, 300g.

Bo6 dung
cu dién

Bd dung cu dién gom:

- Sac pin Lithium (khay sac doi, dong sac 1000mA);
- Dong hd van nang s6 (loai théng dung);

- Bat thir dién (loai thong dung);

- Kim tudt day dién (loai thong dung);

- Kim m6 nhon (loai thong dung):

- Kim cit (loai thong dung);

- Tua vit ki thuét dién (loai thong dung)

- M6 han thiéc (AC 220V, 60W), kém dé mo han (loai thong
dung).

- Hop dung dung cu lam bang nhua c6 kich thuéde:
(44x22x20)cm.

Dung cu
do céac dai
luong
khong
dién.

1- Thiét bi thu nhan dir liéu
* Thong sb k¥ thuét:
- CPU: Quad core 64-bit ARM-Cortex A72, 1.5GHz
- RAM: 2GB
- Wifi: 802.11 b/g/n/ac Wireless LAN
- Bluetooth: 5.0 BLE
- Ethernet: 1 cong Gigabit Ethernet
-USB: 2 cong USB 3.0, 2 cong USB 2.0
- SD: 1 cong SD Card
"_ HDMI: 2 cdng Micro HDMI, d6 phan dai 4K
1 céng man hinh MIPI DSI"
- Camera: 1 cong camera MIPI CSI
- GPIO: 40 chan GPIO gom, UART, 12C, SPI, SDIO, DPL
PCM, PWM, GPCLK
- RS485: 2 cbng USB-C, giao tiép RS485, giao thirc Modbus
RTU
- Man hinh: 480x320 (3,5 inch), giao tiép SPI 125MHz, cam {mg
dién tro
- Thé nhé: 128 GB, luu hé didu hanh va dit lidu
- Hé diéu hanh: Raspbian GNU/Linux 10 (buster)
- Ngudn: 1 céng ngudn SVDC, USB-C
- Bo chuyén d6i RS485 sang USB:
+ B6 chuyén dbi st dung dé két nbi cam bién v6i may tinh ca
nhan
+ Cong RS485: 01 cbng, loai USB-C
+ Cdng USB: 01 cong, loai USB-A
* Phdn mém thu thap dit liéu cai dat trén bd thu nhén dit liéu
Ndi dung
Phan mém duoc cai dat trén b thu thap dir lidu véi gidy phép str
dung cong dong va ma ngudn mé dugc luu trit ngay trén bg thu
thap dir licu.
Chtrc néng
+ Tu dong két ndi véi cac cam bién
+ Hién thi két qua do dudi dang dong ho chi thi sd
+ Hién thi két qua do dudi dang ddng hd chi thi kim
+ Hién thi két qua do bang do thi
+ Chuyén dbi cac don vi do
+ Tu dong tinh todn cac thong s6 do co ban nhu: gia tri 16n nht,




nho nhat, gi tri trung binh, phuong sai, d6 1éch chuan. ..

+ Luu trir dir liéu két qua do

+ Truyén dit liéu luu irix Ién may tinh

* Phan mém thu ﬂlap dw iiéu cai dat trén may vi tinh

Noi dung: )

Phin mém duoc cai dat trén may tinh ca nhan véi gidy phép sir
dung cong ddng va ma ngudn mé duoc luu trir trén website va
github. Pay khong chi 13 phan m:ém ding @ do luong va thu
thap dir liéu, ma con duge dung dé phan tich, nghién ciru danh
gia s6 lidu. Phin mém ¢6 cdc md dun 14p trinh va diéu khién
theo kich ban str dung dé diéu khién va giam sat cac hé théng do
luong phire tap trong thyc té.

Chtrc nang:

- Chuc nang quan ly '

+ Phéan cip: phfin mém cho phép phan cdp quan ly theo timg
nguoi dung gom: Quan ly, Gido vién, Hoc sinh, cap cao hon c6
quyen thém, stra, x0a tai khoan cép thap hon

+ Phén quyen MB&i cép quan ly chi c6 thé truy cap vao cac mo
dun phan mém tuong tmg g voi quyen truy cap duoc cép, glup
viéc quan ly va su dung _phan mém hiéu qua. VD: gido vién sinh
hoc chi th:?iy céc cam bién va mo dun mon sinh hoc, hoc sinh chi
nhin thiy cam bién va mo dun thuc hanh dugc gido vién cho
phép. Quan 1y c6 toan quyén truy cap, c6 thé kiém tra ai da dang
nhdp, ai thuc hanh, két qua céc bai thuc hanh...

+ Danh séch: méi tai khoan quan Iy riéng mét danh sach céc
thiét bi va mé dun phém mém. Nguoi dung c6 thé them hoéc xo6a
céc chirc ning hay thiét bi khong ding, giup phan mém don gian
va dé sir dung.

- Chtre nang do luong

+ Tim kiém va két ndi véi cac cam bién, md dun diéu khién, md
hinh thi nghiém

+ Hién thi két qua do dudi dang ddng hd chi thi sé

+ Hién thi két qua do dudi dang ddng hd chi thi kim

+ Hién thi két qua do bing dd thi

+ Hién thi két qua do kiéu may hién séng

+ Hién thi dong thoi nhidu cam bién trén mot bang hién thi s6

+ Chuyén ddi cac don vi do

+ Ty dong tinh toan céc thong s6 do co ban nhu: gia tri 16n nhét,
nho nhat, gia trj trung binh, phuong sai, do 1éch chuén...

- Chire nang thyc hanh co ban

+ Hién thi dir liéu dong thoi dang s6, do thi va bang liét ke

+ Hién thi dir liéu dang logarit (thuc hanh so sanh cc cam bién
khong cung dai do)

+ Hién thi ti thiéu dudng do thi cua 5 1an thuc hanh khac nhau
trén cling mot d6 thi, mdi lan thuc hanh ¢6 tén va mau duodng do
thi khac nhau dé so sanh.

+ Hién thi mdi cam bién mt truc dd thi riéng dé dé dang tham
chiéu két qua do

+ C6 thé an hién cac dudng db thi, ghi cha dit lidu trén diém
duoc danh dau

+ Chuyén dbi giita céc don vi do

+ Cai dat do phan dai (1~0.001)

+ C6 thé thém, x6a cam bién vao bai thuc hanh dé két ndi dong
thoi nhiéu cam bién trong cac bai thyc hanh so sanh.

+ Cai dat duoc thoi gian (hoac tan s6 0.2 dén 500 Hz) 14y mau.

+ Cai dat duoc kiéu Jdy mau: bang tay (nhan phim hoic chudt dé




lay timg mAu) hodc tw dong (1dy mau lién tuc)
+ Cai dat dugc thoi gian thuc hanh
+ Hién thi cac thong s6 dénh gié co ban: sb mau gié tri cao nht,
thap nhét, trung binh, phuong sai, d9 léch chuén.
+ Luu, m¢ dir liéu dang tép
+ Xuét dit liéu dang excel, bao cdo, gdm thong tin ngudi ding
va dir liéu thuc hanh
- Chue nang thuce hanh néng cao
+ Két ndi nhiéu cam bién, md dun thyc hanh, mo hinh thi
nghiém
+ Hién thi nhiéu man hinh s6 va db thi két hop
+ Thu thép dir li¢u tir cam bién va didu khién thiét bi theo kich
ban
+ Thuc hanh diéu khién va giam sét theo thudt toan
+ Lap trinh kich ban bang ngdn ngir JavaScript
*Bo chuyen mach SWITCH-8
-Bo chuyen mach 9 cong dung dé két ndi véi nhidu cam bién
STEMe, dong thoi 6 bo chuyén doi tir RS485 sang UART dung
dé thuc hanh cam bién STEMe véi cac vi didu khién khéc nhu
arduino, pic, esp32
- C6 thé két ndi nhiu bd chuyén mach v6i nhau dé két hop i
da 08 cam bién mot luc.
- Switch-8 bao gém:
-+ Cong RS485: 08 cong, loai USB-C, 01 jump-4
+ Céng UART: 01 cong, loai USB-A, 01 jump-4
2- Céc Modun cam bién do
2.1- Md-dun cam bién do ndng do khi CO2
* Thong s6 ky thuat:
- Dai do: 0 ~ 50000 ppm
- D6 chinh xac: + (50ppm + 5% gia tri doc)
- D§ phan dai: 1 ppm
- Pon vi do: ppm
- TAn s6 14y mau: 10Hz
- T4n sb hoat dong: 48MHz
- B6 nhé Flash: 64Kbytes
- By nhé SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+2 dAu ra didu khién
+ 2 dau vao giam sat
+ dau do nhiét do bu
- Cong giao tlep USB-C
- Chuan két ndi: RS485
- Giao thirc: Modbus RTU
- Phin mém: Tiéng Viét déng bd voi Bo thu nhan dir ligu va may
tinh
- Dién &p hoat dong: 4.75 ~ 5. 25V
- Kich thudce hop dleu khién: (56x18x10)mm
2.2- Mé-dun cam bién do lugng khi O2 hoa tan trong nudc (
Cam bién DO - Dissolved Oxygen):
* Thong so k§ thuat:
- Dai do: 0 ~ 20 mg/1
- Do chinh xac: £ 0.5 % F.S
- P phan dai: 0.01 mg/l
- Pon vi do: mg/l
- TAn sb 14y mau: 10Hz
- Tén sb hoat dong: 48MHz




- B9 nh¢ Flash: 64Kbytes
- B6 nhé SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+ 2 dAu ra diéu khién
+ 2 d4u vao giam sat
+ dau do nhiét do bu
- Cong giao tiép: USB-C
- Chuan két nbi: RS485
- Giao thurc: Modbus RTU
- Phdn mém: Tiéng Viét dong bé voi B thu nhan dit liéu va may
tinh
- Dién 4p hoat dong: 4.75 ~ 5.25V
- Kich thuée hop diéu khién: (56x18x10)mm
2.3- Mo-dun cam bién do nong do khi O2 trong khong khi (Cam
bién Oxygen):
* Thong s6 k¥ thuat:
- Dai do: 0 ~ 30 %Vol
- D0 chinh xéc: +2 %
- Bg phéan dai: 0.15 % Vol
- Pon vi do: %Vol
- Tan s6 lay mau: 10Hz
- Tan sb hoat dong: 48MHz
- B§ nho Flash: 64Kbytes
- B nh¢ SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dit:
+ 2 dAu ra didu khién
+2 dau vao giam sat
+ dau do nhiét do bu
- Cong giao tiép: USB-C
- Chuén két ndi: RS485
- Giao thirc: Modbus RTU
- Phan mém: Tiéng Viét déng bd véi Bo thu nhan dir liéu va méy
tinh
- Dién ap hoat dong: 4.75 ~ 5.25V
- Kich thuéc hop diéu khién: (56x18x10)mm
2.4- Md-dun cam bién do nhiét do
* Thong sb ky thuét:
- Dai do: -50 ~ 200 oC
- b6 chinh xac: £ 0.2 % F.S
-D§ phén dai: 0.01 oC
-Ponvido:d0 C,do K, do F
- Téc d6 ldy mau: 10Hz
- Tan s6 hoat dong: 48MHz
- B§ nh¢ Flash: 64Kbytes
- B6 nh¢ SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dit:
+ 2 dau ra diéu khién
+ 2 dau vao gidm sat
- Cong giao tiép: USB-C
- Chuan két ndi: RS485
- Giao thttc: Modbus RTU
- Phan mém: Tiéng Viét dong bo véi Bo thu nhén dit lidu va méay
tinh
- Dién 4p hoat dong: 4.75 ~ 5.25V
- Kich thuée hop diéu khién: (56x18x10)mm




2.5- Mo-dun cam bién do do 4m

* Thong s6 k¥ thuat:

- Dai do: 0 ~ 100 %RH

- B0 chinh xac: + 2 %RH

- D§ phén dai: 0.01 %RH

- Pon vi do: %RH

- Téc d6 lay mau: 10Hz

- Tén s hoat dong: 4§MHz

- B nh¢ Flash: 64Kbytes

- By nhé SRAM: 8 Kbytes

- Cbng diéu khién: C6 thé cai dat:
+ 2 d4u ra diéu khién
+ 2 dAu vao giam sat

- Cbng giao tiép: USB-C

- Chuén két nbi: RS485

- Giao thire: Modbus RTU

- Phan mém: Tiéng Viét déng bd v6i Bo thu nhan dit lieu va may

tinh

- Dién 4p hoat dong: 4.75 ~ 5.25V

- Kich thude hop d1eu khlen (56x18x10)mm

2.6- Mo-dun cam bién do ndng do man

* Thong sb k¥ thuat:

- Dai do: 0 ~ 50 ppt

- B0 chinh xac: £ 5% F.S

- D6 phan dai: 0.01 ppt

- Pon vi do: ppt

- Téc do 14y mau: 10Hz

- Tén sb hoat dong: 48MHz

- Bo nh¢ Flash: 64Kbytes

- B nhé SRAM: 8 Kbytes

- Cdng diéu khién: C6 thc cai dat:
+ 2 dau ra diéu khién
+ 2 dAu vao giam sét
+ dau do nhiét d¢ bu

- Cdng giao tiép: USB-C

- Chuén két ni: RS485

- Giao thitc: Modbus RTU

- Phin mém: Tiéng Viét ddng b v6i B thu nhan dir liéu va may

tinh

- Dién ap hoat dong: 4.75 ~ 5.25V

- Kich thuéc hop diéu khién: (56x18x10)mm

2.7- Md-dun cam bién do d6 pH

* Thong s6 k¥ thuat:

- Dai do: 0 ~ 14 Ph

- b6 chinh xéc: = 0.1 pH (250C)

- B9 phan dai: 0.01 pH

- Pon vi do: pH

- Téc do lay mau: 10Hz

- Tan s6 hoat dong: 48MHz

- B nho Flash: 64Kbytes

- B nhé SRAM: 8 Kbytes

- Cong diéu khién: C6 thé cai dat:
+ 2 d4u ra diéu khién
+ 2 dau vao giam sat
+ du do nhiét d bu

- Céng giao tiép: USB-C




- Chuén két ndi: RS485
- Giao thirc: Modbus RTU
- Phan mém: Tiéng Viét ddng bo voi Bo thu nhan dir liéu va may
tinh
- Dién 4p hoat dong: 4.75 ~ 5.25V
- Kich thudc hop diéu khién: (56x18x10)mm
2.8- Cam bién do cudng do am thanh
* Théng sb k¥ thuat:
- Dai do: 30 - 130 dB
- B chinh xac: = 1.5 dB
- D6 phén dai: 0.1 dB
- Pon vi do: dB
- Tén sb léy mau: 100Hz
- Tan sb hoat dong: 48MHz
- B6 nh¢ Flash: 64Kbytes
- B nhd SRAM: 8 Kbytes
- Cong diéu khién: Co thé cai dat:
+2 dau ra didu khién
+ 2 dau vao giam sat
- Cong giao tiép: USB-C
- Chuan két ndi: RS485
- Giao thirc: Modbus RTU
- Phdn mém: Tiéng Viét déng bd voi B thu nhan dit liéu va may
tinh
- Dién 4p hoat dong: 4.75 ~ 5.25V
- Kich thude hop didu khién: (56x18x10)mm
2.9- Mé-dun cam bién do 4p sudt khi
* Thong s6 k¥ thuat:
- Dai do: 0 ~ 250 kPa
- Do chinh xdc: £ 1.5 % F.S
- Dg phéan dai: 0.001 kPa
- Bon vi do: Pa, hPa, kPa, Atm, Bar, Baria, Torr
- Tén s6 ldy mau: 5Hz
- Tan sb hoat dong: 48MHz
- B6 nh¢ Flash: 64Kbytes
- B§ nhd SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+ 2 dau ra diéu khién
+ 2 dAu vao gidm sat
+ dau do nhiét do bu
- Cdng giao tiép: USB-C
- Chuan két ndi: RS485
- Giao thire: Modbus RTU
- Phdn mém: Tiéng Viét déng bd voi B thu nhan dir liéu va may
tinh
- Dién ap hoat dong: 4.75 ~ 5.25V
- Kich thuée hop diéu khién: (56x18x10)mm
3 - Hop dyng dung cu
San pham dugc san xuét va l&p rap boi nha san xudt dat tidu
chuédn chimg nhén: ISO 45001: 2018, chimg nhén: ISO
14001:2015, chimg nhén: ISO 9001: 2015

B cong
cu phat
trién rng
dung dua

* Bao gdm:

1. M6 dun ha ap DC-DC (2A, 4-36V)
- Mach giam ap 2A

- Péu vao: 4 - 36 Vdc

- Pau ra ¢6 diéu chinh tir 1.25-36 Vdc




trén vi
diéu khién

2. M dun cam bién nhiét do (+0.5*C), 6 4m (+ 2%RH)

- Dai do nhiét do: -40*C ~ 80*C, sai sb +0.5*C

- Dai do do 4m: 0 ~ 100 %RH, sai s + 2%RH

3. M6 dun cam bién 4nh sang

- DAu ra: s va tuong tu, sir dung quang trd

4. M0 dun do khi gas

- Péu ra: s6 va tuong tu

5. Md dun cam bién chuyén dong

- Pau ra s6, goc quét: 120 do

6. M dun cam bién khoang cach

- Dai do 2 - 450 cm, d4u ra sd, cong nghé siéu 4m

7. Nit nhan 4 chan

- Ban phim ma trin 4x4 st dung nit nhan 4 chan, kich thuéc nut
nhin (6x6x5)mm

8. Bang mach l4p trinh vi diéu khién ma ngudn mé

- Uno R3 ATmega328-SMD CH340

9. M6 dun giao tiép Bluetooth (2.0, giao tiép serial port, tan sb:
2.4GHz)

10. M dun RFID (tin sb song mang: 13,56 MHz, giao tiép SPI)
- Poc Ghi IC RFID

11. M6 dun giao tiép Wifi (2.4GHz, hd trg chuan 802.11 b/g/n,
hd tro bao mat: WPA/WPA2, giao tiép Micro, USB)

12. Pong co dién 1 chiéu (9-12V, 0.2A, 150-300 vong/pht)
13. Bong co Servo (4.8V, toc do: 0.1s/60%)

14. Pong co budce (12-24V, bude goc 1.8%)

15. Coi bao (5V, tan s6 am thanh: 2,5 KHz)

16. Mach cau H (5-24V, 2A)

17. Mach diéu khién dong co budc (8-45V, dong dién 1.5A)
18. Ro le 12V

19. Board Test (15x5.5cm)

- Board C4m Linh Kién 830 L&

20. Day dupont

- Bo diy cap Dupont 30cm 2.54mm 1pin

21. Linh kién dién tur

- Bo linh kién dién tir co ban (dién trg, tu dién céc loai,
transistor, LED, diode, cong tic cac loai)

22. Tai liéu huéng din thuc hanh; Phan mém céc cau 1énh 1ap
trinh diéu khién cho timg linh kién hoat dong

23. Hop dung dung cu bang nhya cimg, kich thude (350 x 300 x
70)mm

San pham dugc san xudt va lp rap boi nha san xuét dat tiéu
chuén chimg nhén: ISO 45001: 2018, chimg nhan: ISO
14001:2015, ching nhan: ISO 9001: 2015
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thoi

trang
Hop mau | Vai thong dung thudc cac loai s¢i thién nhién, soi hoéa hoc, soi
1.1 | cacloai | pha, soi dét kim. Mdi loai 02 mau gén trén 1 tAm bia, tit ca duoc | Hop 1
vai dung trong hop nhua
b dung
dién
2 : :
trong gia
dinh
2.1 Eli(é;cmn Ndi com dién don chitc ning, loai co, loai thong dung. Cai 2
2.2 | Bép dién | Bép dién, loai don. Loai thong dung. Cai 2
2.3 B’o ne d'en Céc loai bong dén soi dét, compact, LED Bo 2
cac loai
2.4 | Quat dién | Quat ban, ¢6 s6 (loai co), ¢6 tip ning. Cai 2
DUNG
11} CU
Bao quan
| |va ché
bién thwe
phém
B¢ dung cu str dung trong ché bién mén an khong str dung nhiét
gbm:
01 rb c6 nip hinh bau duc c¢6 kém chau kich thudc
D35xR28,5xC10,5cm
Bo dung | 01 thot b.%mg nhua hinh chit nhéat kich thude D29x20,5x1,2cm
cu ché 01 dia bang nhwa phip dudng kinh 25,5¢cm
i 9 bién mon | 01 dia bang nhwa phip duong kinh 22,5¢m B4 i
" | an khoéng | 01 dao thai D27xR3.5cm *
scdung | 01 bat tron c6 nip D26xC8cm
nhiét. 03 thia inox D15xR4.5cm
05 doi diia
01 nao rau cia D17xR6cm
01 muoi inox D20xR6,5¢cm
T4t ca dugc dung trong thiing carton
B0 dung cu tia hoa, trang tri moén an khong st dung nhiét loai
thong dung gém co:
A - Chan rau cu
B6 dung %
il i hiog, |~ La0eAt
12 i gite] " | - Dao tia Bo 4
e - Kéo tia
mon an. - Dung cu tia cu
- Dao lam
T4t ca duge dung vao hop nhua c6 kich thude: (26x13x3)em
Quy
trinh san
2 | xuit
trong
trﬁng trot
Dao, kéo, xéng tron d4t chuyén ding cho gidm canh, khay nhua
Bo dung | tong hop chiéu rong tbi thiéu 30cm, chidu dai ti thiéu 50cm,
2.1 | cu giam chiéu cao t6i thiéu 10 cm. Binh tudi cay 6 zoa bang nhua tong Bo +
canh hop ¢6 dung tich i thiéu 3 lit. (C6 thé ding chung véi thiét bi &

phan modul nong nghiép 16p 9).




Nuoi

3 o
thuy sin
Thiét b Lam bang cht liéu khong ri (trir thuy tinh), kho-ng dgng thuy
3.1 | do nhiét ngan, dai nhiét do do tir 0 dén 100°C, do phan giai t61 thiéu Cai
’ pp—, 0,5°C (hodc str dung cam bién nhiét do & phan thiét bi ding
0 nude
i chung).
Dia do d6 | Pia lam bang nhua cimg, khong cong vénh, an toan toan trong
39 trong cua | s dung, son hai mau den va trang, duong kinh dia: 200 mm; Cai
"~ | nudce (dia | bulong la thép khong gi. Day dai 3m, 2m dau tién cta soi day &
Secchi) phia dia ¢6 cac diém danh du cich nhau 5 cm dé do luong.
ghhung Chiéu cao 70cm, dwong kinh miéng thing 40cm, day thung toi
va 4 L " y . - »
3.3 d thiéu 30cm, chat liéu nhya ctrng, an toan trong su dung (hodc sur Cai
v dung méi truong thyc té cia truong dé thay cho thing nhya).
i ung moi g thyc t€ cua truong dé thay cho thung nhu
4 Vé ki
thuat
Bb thiét bi dé v& trén bang gom:
- 01 chiéc thuée th:fmg dai 500mm, do chia nho nhét 12 01 mm,
vt liéu bing nhom, khong cong vénh, mau sic tuoi sang, an
toan véi nguoi sir dung.
- 01 chiéc compa dai 400mm v6i dau dugc thiét ke thuan loi khi
" v& trén bang bang phén, bt da, mot déu thuén loi cho viéc ¢b
B6 dung . PRGN . M SRR x i 2 .
41 | cuve ki d'}nh trf?n r,nat bang,‘vat !{@u bal‘n-g E}hom, khong cong vénh, mau Bo
thuat sac tuoi sang, an toan voi nguoi sur dung. ' '
* - 01 thuéce do goc duong kinh 400mm, c6 hai dudng chia do,
khuyét & giita; 1am bang nhua do dz‘iy 2.8mm, khong cong vénh,
mau sic tuoi sang, an toan vai ngudi st dung.
- 01 chiéc & ke vudng, kich thudc (400x400)mm; vat ligu bing
nhua c6 d0 day 3mm, khong cong vénh, mau sac tuoi sang, an
toan voi nguoi su dung.
5 | Co khi
Dung cu
5.1 | thuc hanh | De loai 5kg, eto, bua, kim, cua kim loai. Bo
co khi
6 An toan
dién
Dung i | ps thir dién, gang tay, kinh bao ho va Thit bi dong cit, bio vé | ..
6.1 | bao v¢, an dién (loai thong dung) B
toan dién. * g i
C | THIET BI DAY HOC THEO MO PUN TU CHON (LOP 9)
I | CAC MO PUN CONG NGHIEP
L1 Thiét bi ding chung cho cic mé dun: St dung bd dung cu co khi va dién
" | trong danh muc TBDC
Thiét bi
1.2 | theo cac
mo dun
1 | Mé dun 1: Lap dit mang dién trong nha
1.1 Cong to Cong to dién mot pha loai k¥ thuat so6, hién thi LCD Cai
" | dién 1 pha | 250V/40A/50Hz.
Bao gém
Bo thiét bi | - Bang dién nhwa khoan 13, kich thudce (200x300) mm;
12 lap mang | - Cong tic ba cuc gfin bang dién, dong dién 16A/250VAC dugc B5
"™ | dién trong | ép ndi trén thiet bi, kich thudc 90x39x24mm; y
nha - Cong tic hai cuc gin bang dién, dong dién 16A/250V AC dugce

ép ndi trén thiét bi, kich thude 90x39x24mm;




- O cam dién gin bang, dong dién 16A/250V kich thude
55x48x31mm;

- Bén dién led, dui xody 15W

- DPén dién éng led, chidu dai 1.2m 16w

- Aptomat 1 pha, chdng giat, dong dién 40A/400V/30mA AC,
kich thudc 45x65x25mm; 1 ‘

- CAu d4u day dién loai kep, thang, 2 cau, dong dién 10A.

- Hop dung |

Mo dun 2:

Lip dit mach dién trang tri, bio hi¢u

2l

Bo thiét bi
lap dat
mach
chudng
dién

Bang dién kich thudc (400x600x12)mm dugc 6p nep nhira mém
xung quanh bao vé chong va dép. Cac md dun va thiét bi trén
bang dién bao gdm:

- O cém dién 3 chén loai 220V/10A(ép ndi trén thiét bi) tich hop
cau chi bao vé va cong tac on/off, kich thudc 83X58X33mm;

- 01 &p t6 mat loai 1 pha, chéng giat, dong dién
40A/400V/30mA/AC, dau ra cta ap t6 mat duge két ndt véi hop
k¥ thuét nho(kich thude: 5x3.5x1.7cm) chira cip 6 chot 4mm do
den, kich thudc 45x65x95mm;

- 01 nit nhan chudng !oai 220/10A kich thudc 86x86x42mm,
trén nit nhan dugc tick hop 2 cap & dién 4mm;

- 01 chudng dién 220V/AC, dau vao cta chudng duge két ndt
v6i hop nhua (kich thude: 5x3.5x1.7cm) chira cip 6 chdt 4mm
do den, kich thude 3inch (D76x55mm);

- Cac md dun, thiét bi dién duge bd tri va lap dat trén bang dién
mot cach khoa hoc, chu thich rd rang;

- Céc chét két ndi day dan dién dam bao an toan va thuan tién
cho qua trinh thuc hanh;

2.2

Bo thiét bi
lap dat
mach dién
bao chay
tur dong

Bang dién kich thudc (400x600x12)mm duge 6p nep nhya mém
xung quanh bao vé chdng va dap. Cac mo dun va thiét bi trén
bang dién bao gom:

- O cdm dién 3 chan loai 220V/10A(ép ndi trén thiét bi) tich hop
cau chi bao vé va cong tic on/off, kich thudc 83X58X33mm;

- 01 4p t6 mat loai 1 pha, chdng giat, dong dién
40A/400V/30mA/AC, dau ra ciia ap t6 mat duge két ndt voi hop
k¥ thudt nho (kich thude: 5x3.5x1.7cm) chira cip 6 chdt 4mm do
den, kich thudc 45x65x95mm;

- 01 déu bao khoi, loai doc lap, c6 day, kich thude D100x55mm;
- 01 hop dién bao chay loai kich thude 200x120x75mm két ndi
voi cac dau bao khoi qua cap day sm 2.54 3p, dau ra ro le diéu
khién chudng bdo chay:

- 01 chudng dién 3inch D76x55mm / 25W / 220AC / 60dB tinh
hop trong hdp bao chay:

- 01 bo ddi ngudn loai ddu vao 220AC/50HZ, diu ra 12V/3A DC
va 01 dén bao chéy kich thudc D77x79mm tich hop trén hdp béo
chay:

- 01 nut nhin khén cép tich hop trén hop bao chay c6 kich thude
D40,5x84mm; dau vio cua hop dién bao chay duoc két ndt voi

1 cap chbt 4mm do den ;

- Cac md dun, thiét bi dién duoc b tri va lap dat trén bang dién
mot cach khoa hoc, chii thich ro rang;

- Céc chdt két ndi ddy dén dién dam bao an toan va thuén tién
cho qué trinh thyuc hanh:

2:3

B9 thiét b
lap dat
mach dién
trang tri

- 01 bang nhua khoan 16, kich thuge (200x300) mm;
- 01 &p t6 mat loai 1 pha, chong giat, dong dién
40A/400W/30mA AC, kich thudc 45x65x95mm;

- 02 cong tic loai ba curc, gin bang dong dién 16A/250V AC,




duoc ép ndi trén thiét bi, kich thuée 90x39x24mm:; ;

- 02 & c&m dién loai gan bang, dong dién 16A/250V, kich thude
55x48x31mm ;

- 05 deén led dang diy mém, tu nhay;

- 05 dén led dang thanh cac mau.

3 Mo dun 3: Lip dit hé thong diéu khién chiéu sing cho ngéi nha thong
minh
Bang dién kich thuée (400x600x12)mm dugc 6 op nep nhua mém
xung quanh bao vé chéng va dap. Cac mo dun va thiét bi trén
bang dién bao gom:
- O cam dién 3 chan loai 220V/10A(¢ep nbi trén thiét bi) tich hop
cau chi bao vé va cong tic on/off, kich thudc 83X58X33mm;
- 01 &p t6 mat loai 1 pha, chéng giét, dong dién
40A/400V/30mA/AC, diu ra ctia 4p t6 mat duge ket nbt véi hop
k¥ thuat nho (kich thudce: 5x3.5x1.7cm) chira cédp b chét 4mm do
den, kich thude 45x65x95mm;
B thidt bi | - 01 cong tac hai cuc gén bang dién, dong dién 16A/250V AC
151.3 at duoc ép ndi trén thlet bi, kich thude 90x39x24mm, trén cong tac
s, il dugc tich hop 2 cap b chét 4mm 1 .
Khidn dén | 01 md dun cdng tdc cam bién chuyén dong dau ra ro le, dong
3.1 | dige s dién 10A/220V AC (goc quét 120°, khoang cach do 2-6 mét) va Bb
bidn 4nh 01 md dun cong tc cam bién anh sang, dau ra ro le, dong dién '
— 10A/220VAC dugec tich hop trén 1 hdp nhwa véi kich thude
s 83x83x45mm, trén than co6 3 cap 6 chdt 4mm dé cép ngudn
dong 220V va dé két ndi véi bong dén;
* - 01 dui dén vudng kich thudc 83x83x45mm, trén than dugce tich
hop 1 cap 6 chét 4mm d6 den, dong dién 10A/220VAC;
- 01 dén led dudi xody 12W/220VAC;
- Cac linh kién, thiét bi dugc bd tri va lap dit trén bang dién mot
cach khoa hoc, chu thich rd rang;
- Céc chdt két nbi day dan dién dam bao an toan va thuan tién
cho qua trinh thye hanh.
- B4 thiét bi cho phép lap rap thyc hanh cac bai co ban: bat tit
den thong qua cong tac, bat tht dén ‘thong qua cam bién chuyén
dong bat tat dén thong qua cam bién 4nh séng
4 | Mé dun 4: Lip dit mang di¢n an ninh, bo vé trong ngdi nha thong minh
Bang dién kich thuge (400x600x12)mm dugc Op nep nhua mém
xung quanh bao vé chéng va dap. C4c md dun va thiét bi trén
bang dién bao gbm:
- O cam dién 3 chan loai 220V/10A(¢ép ndi trén thiét bi) tich hop
clu chi bao vé va cong tic on/off, kich thudc 83X58X33mm:;
- 01 &p t6 mat loai 1 pha, chéng giat, dong dién
Bo thiét bi | 40A/400V/30mA/AC, dau ra cua ép 16 mat duge két not voi hop
lap dat k¥ thuat nho (kich thude: 5x3.5x1.7cm) chira cép 6 chdt 4mm do
mach dién | den, kich thudc 45x65x95mm;
41 giam sat | - 02 dui dén vudng kich thuéc 83x83x45mm, trén than tich hop Bs
" | sir dung 1 ciip 6 chbt 4mm do den, dong dién 10A/220VAC; 02 den led 4
camera loai dubi xody, cong suat 12W/250V;
hdéng - 01 cong tac hai cuc gan bang dién, dong dién 16A/250V AC
ngoai. dugce ép noi trén thlet bi, kich thude 90x39x24mm, trén cong tic

duoc tich hop 2 cap 6 chdt 4mm:;

- 01 Camera hdng ngoai: camera tich hop cam bién chuyén dong
trén 1 hop nhua c6 kich thude 83x83x45mm, trén than dugc tich
hop 2 cip 6 chét 4mm do6 den, cho phép bat 01 dén con lai khi
c6 nguoi di chuyen trong vung phat hién ctia cam bién. Camera

6 thé nhé dé luu trit thong tin quay dugc trong ving gidm sat va




6 thé truye“1 thong tin quay duoc t6i dién thoai, may tinh hay
tablet bang két nbi khdng day;

- Céc linh kién duoc bb trf va lap dit trén bang dién mot cach
khoa hoc, chi thich rd rang;

- C4c chbt két ndi day din dién dam bao an toan va thuén tién
cho qua trinh thuc hanh.

Mo dun 5:

Lip dit mach diér tién ich trong gia dinh sir dung Kit vi diéu

khién Wng dung

3.1

B9 kit vi
diéu khién
thong
dung

B6 kit vi diéu khién théng dung dugce thiét ké dang tich hop dé
cho gido vién va hoc sinh d& dang trién khai bai hoc va cac tmg
dung trén do, gdm:

1. Bo kit duoc gén trén dé acrylic mau den, kich thuéc tong thé
165x160x31mm, gdm 01 bo mach mach lap trinh va 01
boardtest co kich thude 165x55mm;

- Bo mach 14p trinh vi diéu khién ma ngudn mé c6 kich thude
PCB (bo mach 2 16p) la 165mm x 98mm, sir dung MCU 8 bit
v6i tan s6 hoat dong nén t6i 20 MHz va ADC 10bit, bo vi diéu
khién bao gdm céc khéi:

+ Khéi ngudn: 03 dau vao cap ngudn (KF128-2P 5.0MM 300V /
10A, Jack DC va UQB type B), trong d6 dau vao Jack DC va
KF128-2P cho phép cap nguon (5- -36)VDC va USB type B vira
ding dé nap chuong trinh vira s dung cap ngudn 5VDC.

+ Khéi hién thi: sir dung LCD1602 giao tiép 1IC

+ Khdi 10 dugc thiét ké riéng cho hoc sinh dé& dang sir dung va
dugc chia lam 4 loai 14 chan giao tiép digital, 06 chéan giao tiép
analog, 05 cong header 4P-XH2.54 (11, 12, 13, 14, IS moi cong ¢6
2 chén IO va 2 chan ngudn cho phép cam truc tiép cam bién vao
bo mach de thue hién cac bai hoc), 02 cong header 7P-XH2.54
(01, 02 mbi cong c6 2 chan ngubn va 5 chan 10) va 01 cong
header 4P-XH2.54 (03) 01 cong header 3P-XH2.54 (O4). Cac
cdng nay cho phép cim truc tiép cam bién va thiét bi ngoai vi
phu hop nén bo mach dé thue hién bai hoc

+ Khbi nguon ra: 4 cép dau ra ngudén SVDC va 4 cip nguon ra
diéu chinh dugc

+ Ngoai céc khdi bén trén kit 1ap trinh ciing cho phép tich hop
cac Module nguén ha ap DC-DC (3A, 5-36V), module Wifi
(2.4GHz), module Bluetooth 2.0 va 04 phim nhan nha 4 chan
(6x6x8mm).

2. Thiét bi chdp hanh: Dong co dién 1 chiéu (9-12V, 0,24, 150-
300 vong/phiit), Dong co servo (4.8V, toc do: 0,1s/60°), Dong
co budce (12-24V, bude goc: 1,8°, kich thude:
(42x42x41,5)mm), coi bao (5V. tan s6 am thanh: 2,5KHz);

3. RFID (tn s6 song mang: 13.56MHz, giao tiép: SPI)

4. Mb dun chuc niang: Mach cau H (5-24V, 2A), Diéu khién
dong co budce (giai dién ap hoat dong 8 - 45V, dong dién: 1,5A),
ro le (12V);

5. Linh, phu kién khac: day dupont (loai thong dung), linh kién
dién tir (dién tré, tu dién cac loai, transistor, LED, diode, cong
tic cac loai).

6. M6 dun cam bién: nhiét do (dau ra sb, do chinh xac: + 0,50C),
d6 4m (dAu ra sb. do chinh xéc: + 2% RH), 4nh sang (dau ra
tuong tu va sO, str dung quang tro), khi gas (d4u ra tuong tu va
so) chuyen dong (dau ra sb, goe quét: 120 do), khoang cach
(dau ra sd, cong nghé siéu &m); Cac module nay c6 thé cim truc
jtieeps vao cac cong header 4P trén bo kit dé thuc hién céac bai
hoc




7. Hop: Bo dung cu duoc dung bang Vali ¢ tay xéach bing nhua
son ma crom vai kich thude 205x90x290mm;; vién duoc bo
xung quanh bang kim loai bao vali vé tranh va dap.

Bang dién kich thuée (400x600x12)mm duge op nep nhua mém
xung quanh bao vé chéng va dap. Cac mé dun va thiét bi trén
bang dién bao gdm:

- O cim dién 3 chén loai 220V/10A(ép ndi trén thiét bi) tich hop
cau chi bao vé va cong tic on/off, kich thudc 83x58x33mm;

- 01 ap t6 mat loai 1 pha, chéng giat, dong dién

B:O th,l &by 40A/400V/30mA/AC, dau ra cua ap t6 mat dugc két not voi hop
lap ia:i' .| k¥ thuat nho(kich thude: 8.1x4.1x1.7cm) chira 4 cép 6 chot 4mm
I(;Zfl khli%i do del}, kich thudce 45 ;c65x95mm;
59 | thiét bi - Nguon dién mot chiéu hai murc dién ap 5V/12V/2A; Bb
! Sk |- 04 bd dén tich hop relay diéu khién: 04 dui dén vudng kich 4
ey thude 83x83x45mm, trén than tich hop 1 cip 6 chbt 4mm do
% den, dong dién 10A, chua relay diéu khién; 04 dén led loai dudi
diéu L . :
khidn, x0dy, cong suat 1%W;’250V,
- 01Bang diéu khicén
- Céc linh kién va thiét bi dugc bd tri va lap dat trén bang dién
mot cach khoa hoc, chu thich rd rang;
- C6 céc chét két ndi day din co ban va mé rong, chét két ni
day din dam bao an toan dién va thuén tién cho qua trinh thyc
hanh
II | CAC MO PUN NONG NGHIEP, LAM NGHIEP VA THUY SAN
III' Thiét bi dang chung cho cdc mé dun
Dao, kéo, xéng tron dat chuyén dung cho giam canh, khay nhua
B0 dung tong hop chleu rong t6i thiéu 30cm, chiéu dai tdi thiéu 50cm,
1| cv giam, chiéu cao t6i thiéu 10 cm, nilon ty huy, binh tudi cay 6 zoa bang BS
chiét, nhua tong hop c6 dung tich t6i thiéu 3 lit. (Cé the dung chung ¥
ghép cdy | véi thiét bi & 16p 7- Chuyén dé quy trinh san xuét trong trong
trot).
CBUO t;ig:: gg Cuécz thudng, kéo cét, tia canh loai thong dung. Binh tudi cay 6
2 v el zoa b?ng nhuya tong hop ,Fé dung tjclltéi thiiu 3 li‘f (B'tnh 0 zoa Bo
séc cly c6 thé dung chung véi bé dung cu giam, chiét, ghép cay).
II. | Thiét bi theo cic mé dun
2
M6 dun
1 1s Trt’ing
cay an
qua
Tranh mo ta mt s loai sau hai cdy in qua phd bién: Sau duc
qua; bo xit hai nhan, vai; sdu v€ bua hai cdy c6 mui; sdu xanh hai
TRk cdy c6 mui. Mdi loai sau hai mot tranh riéng co dé’iy du hinh anh
Mt s é‘ con truong thanh, trimg, con non, nhong (néu c6) va hinh anh
i cdy an qua bi sau hai. Kich thuéc tranh (790x540) mm dung sai .
1.1 | loai sau ; N L To
ik o8y #n I{')mrfl in offset 4 mau trén gidy couche cé dinh lugng 200g/m?2,
; can lang OPP mo.
qua San pham dugc san xudt theo hé théng quan 1y chat lugng dat
tiéu chuan 1S09001:2015, ISO 14001:2015, ISO 45001:2018;
va da duoc cap gidy phép xuét ban theo qui dinh hién hanh.
, Tranh mé ta mot s6 loai bénh hai phé bién: Bénh than thu trén
Tranh: s yirar el s Sl S ety et e ey
12 | Mat sb xqal, bénh loét trén cdy co mui, bénh vang 1a hai cay c6 mui. \ Te
o eii benh Kich thuée tranh (790x540) mm dung sai 10mm in offset 4 mau

trén gidy couche cé dinh lugng 200g/m2, can lang OPP md.




hai cay an
qua

San phélp duge san xuét theo hé thdng quan Iy chét lugng dat
tiéu chuan ISQ9OQ1:20] 5,180 14001:2015, ISO 45001:2018;
va da dugc cap gia*v phép xuit ban theo qui dinh hién hanh.

Video thoi gian tdi da 5 phut, hudng dan, 1am mau céc budc
trong quy trinh nhan giéng vo tinh cdy an qua gidm canh, chiét
canh, ghép doan canh, ghép mét nho c6 gd.

- C6 thoi lugng khong qua 03 phit, d§ phan giai full HD
(1920x1080), hinh anh va am thanh rd nét, c¢6 thuyét minh (hodc
phu de) bang tiéng Viét;

- C6 the phong to thu nho video, tang giam am thanh, tam ngimg
va phat tiep tuc, video duoc ma hoa bao vé chéng sao chép, gitp
ngudi xem trai nghiém ché d6 xem tot nhat.

- Phdn mém ding tai video hd tro céc tinh ning:

+ Tu dong phat lai khi két thuc video

+ Piéu chinh toc do phat

- Video duogc dang tai trén phan mém hd trg day hoc trén 16p voi
céc chire niang: Soan thao va trinh chiéu bai giang, xuét bai giang

Xl(?eo chia sé bai giang cho gido vién khac; Cong cu tao bd cau hoi;
udng
Atheis Céng cu tao bai kiém tra danh gia. Tat ca tinh nang st dung
13 | hanh nhén dugc trong méi truong khong co két ndi internet. Té 1
’ .z - San pham duoc chia trong USB, dong géi trong hdp ¢6 kich P
giong vo aE : B & ; Agg_ b il T
tinh cly thude 10x10x1,2cm, USB F‘Iuorc bao vé boi mut chong soc gitp
tréng phong tranh hu hong. Dir liéu dugc ma hod bao mat boi cong
' ngh¢ AES v6i khod bao mét riéng biét.
- Nha san xuat duge chiig nhan ding ky nhan higu;
- Phin mém dang tai video da dugc dang ky quyén tac gia;
- Video dugce dang ky quyén lién quan;
- Nha san xuét dap tmg da cac diéu kién vé hoat dong phét hanh
xuét ban pham dién tir theo quy dinh cua phép luat, do B6 Thong
tin va Truyen thong tham dinh va cap phép:
- San phim dugc cap quyét dinh xut ban dién tr béi nha Xuét
ban c6 chirc ning xuat ban dién tir;
- San pham dugc san xudt theo tiéu chudn vé hé théng quan ly
dat chimg nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;
- Phdn mém dang tai video dap tmg cac tiéu chuan Khoa hoc va
Codng nghg, do co quan Nha nude c6 thim quyén chimg nhan.
) M dun 2: Nudi ga lay thit theo ti¢u chuéin VietGAP
Tranh mo ta triéu chimg va bénh tich ciia mot s6 bénh thudong
Tranh: gdp trén ga: bénh s6 miii truyén nhiém, bénh thuong han, bénh
Mot sb Newcastl.
21 bénh Kich thude tranh (790x540)mm dung sai 10mm in offset 4 mau T |
" | thuong trén glay couche c6 dinh luong 200g/m2, can lang OPP mo.
gép trén San pham duoc san xuét theo hé thong quan Iy chat lugng dat
ga tiéu chuan ISO9001:2015, ISO 14001:2015, ISO 45001:2018;
va da duoc cip gidy phép xuat ban theo qui dinh hién hanh.
Video dai khong qua 5 phit, mo ta mé hinh chén nuoi ga thit
Video theo tiéu chuén VietGAP & quy mb gia dinh va trang trai.
T - C6 thoi lugng khong qua 03 phut, do phan giai full HD
= (1920x1080), hinh anh va am thanh r& nét, ¢ thuyét minh (hoic
tha vuon 5
22 S phu de) bing tiéng Viét; Tép 01
chuin - C6 thé phéng to thu nho video, tang giam dm thanh, tam ngung
VietGAP va phat tiép tuc, video duoc ma héa bao v¢ chéng sao chép, gilip

ngudi xem trai nghiém ché d6 xem t6t nhét.
- Phan mém dang tai video hd trg céc tinh ning:




+ Tu dong phat lai khi két thic video

+ Diéu chinh tc do phat

- Video duogc déang tai trén phan mém hd trg day hoc trén 16p véi
céc chitc nang: Soan thao va trinh chiéu bai giang, xuat bai giang
chia sé bai giang cho gido vién khac; Cong cu tao b cau hoi;
Cong cu tao bai kiém tra dénh gid. Tét ca tinh nang str dung
dugce trong méi truong khong c6 két ndi internet.

- San pham dugc chira trong USB, dong géi trong hop c6 kich
thude 10x10x1,2em, USB dugce bao vé boi mut chdng sbe gitip
phong tranh hu hong. Dt liéu duge ma hoa bao mat boi cong
nghé AES v6i khod bao mat riéng biét.

- Nha san xuét duoc chimg nhén dang ky nhan hleu

- Phin mém dang tai video da dugc dang ky quyén tac gia;

- Video duoc dang ky quyén lién quan;

- Nha san xut dép tmg du cac diéu kién vé hoat dong phét hanh
xuét ban phém dién tir theo quy dinh cua phap luét, do B4 Thong
tin va Truyen thong tham dinh va cap phép;

- San pham dugc cap. quyét dinh xuét ban dién tir boi nha xuét
ban c6 chirc ning xuit ban dién ti;

- San pham dugc san xuét theo tiéu chudn vé hé thdng quan 1y
dat chirng nhan ISO 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phin mém dang tai video dép tmg céc tiéu chuén Khoa hoc va
Cong nghé, do co quan Nha nudce ¢6 thim quyén ching nhén.

M6 dun
3 | 3: Tréng

cdy rimg
So d6 mb ta cac bude trong rimg bang cdy con, & mdi bude déu

Tranh: c6 hinh anh minh hoa. Kich thugc tranh (790x540) mm dung sai

Céc bude | 10mm in offset 4 mau trén gidy couche ¢6 dinh lugng 200g/m2,

3.1 | trong rimg | can lang OPP mo. To

bang cdy | San pham duoc san xuat theo hé théng quan 1y chat lugng dat

con tiéu chudn 1IS09001:2015, ISO 14001:2015, ISO 45001:2018;
va da duoc cap giéy phép xuat ban theo qui dinh hién hanh.
Video thoi gian t6i da 5 phut, hudéng dén, 1am méu cac budc
trong quy trinh nhan gidng vo tinh cdy an qua: gidm canh, chiét
canh, ghép doan canh, ghép mét nho c6 gd.
- C6 thoi lugng khong qué 03 phut, do phan giai full HD
(1920x1080), hinh anh va 4m thanh 13 nét, ¢6 thuyét minh (hogc
phu dé) bang tiéng Viét;
- C6 thé phéng to thu nho video, tang giam am thanh, tam ngirng

Vi va phat tiép tuc, video dugc ma hoa bao vé chéng sao chép, gitip

ideo - S i £ Bor gk
o ngudi xem trai nth‘c:eml che d;_) xem :Lot Flhat.v
da - Phan mém dang tai video ho trg cac tinh nang:
an thuc . G G g o
32 | hanh nhan | Tu dong phat lai khi ket thic video Tép
gibngva + Diéu chinh toc dd phat i
D - Video dugc dang tai trén phan mém hd trg day hoc trén 1op voi
tinh cay
i cac chirc ning: Soan thao va trinh chiéu bai giang, xuét bai giang

chia se bai giang cho gido vién khac; Cong cu tao bd cau hoi;
Cong cu tao bai kiém tra danh gia. Tht cA tinh nang sir dung
dugc trong méi trudmg khong cé két nbi internet.

- San phdm dugc chira trong USB, déng géi trong hdp 6 kich
thude 10x10x1.2cm, USB duge bao vé bai mit chéng sbe giup
phong tranh hu hong. Dir ligu duge ma hoa bao méat boi cong
nghé AES véi khoa bao mat riéng biét.

- Nha san xuit dugc ching nhén dang ky nhéan hiéu;




- Phdn mém ding tai video da duoc dang ky quyén tic gia;

- Video duoc dang ky quyén lién quan;

- Nha san xut dép tmg du céc didu kién vé hoat dong phét hanh
xuét ban pham dién tir theo quy dinh cta phap luét, do B Thong
tin va Truyen thong tham dinh va cap phép;

- San phim duoc cap quvet dinh xuit ban dién tir boi nha xuét
ban c¢6 chirc nang xuét ban dién tir;

- San pham duoc san xudt theo tiéu chudn vé hé thong quan Iy
dat chimg nhan ISG 9001: 2015, ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022;

- Phan mém dang tai video ddp umg céc tiéu chuén Khoa hoc va
Cong nghé, do co quan Nha nudc c6 thdm quyén chimg nhén.

Mo dun 4:

Nong nghiép 4.0

4.1

B6 cam
bién dung
trong
tréng trot
cong nghé
cao

Bo gom c6 4 loai cam bién va usb chuyén déi di lidu, bao gom
phin mém doc va phan tich dit liéu cdc cam bién cai dat vao may
tinh cua gido vién.
1. Cam bién do nhiét do
* Thong s6 k¥ thuat:
- Dai do: -50 ~ 200 oCC
- B0 chinh xac: £ 0.2 % F.S
-b§ phén dai: 0.01 oC:
-Ponvido:d6 C,do K, do F
- Téc do lay mau: 10Hz
- Tén s6 hoat dong: 48MHz
- Bd nh¢ Flash: 64Kbytes
- Bo nh¢ SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+ 2 déu ra diéu khién
+ 2 dau vao giam sat
- Céng giao tiép: USB-C
- Chuan két néi: RS485
- Giao thirc: Modbus RTU
- Phin mém: Tiéng Viét ddng bd véi B thu nhan dit liéu va may
tinh
- Dién ép hoat dng: 4.75 ~ 5.25V
- Kich thudce hop dleu khién: (56x18x10)mm
2. Cam bién do do 4m:
* Thong s6 k§ thuat:
- Dai do: 0 ~ 100 %RH
- b6 chinh xac: £ 2 %RH
- B phan dai: 0.01 %RH
- Pon vi do: %RH
- Téc @6 ldy mau: 10Hz
- Tan s6 hoat dong: 4§MHz
- BO nh¢ Flash: 64Kbytes
- Bo nhé SRAM: 8 Kbytes
- Cong diéu khién: C6 thé cai dat:
+2 dau ra diéu khién
+ 2 dau vao giam sat
- Cng giao tiép: USB-C
- Chuén két néi: RS485
- Giao thirc: Modbus RTU
- Phin mém: Tiéng Viét ddng bd véi Bo thu nhéan dit liéu va may
tinh

- Pién 4p hoat dong: 4.75 ~ 5.25V




- Kich thude hop diéu khién: (56x18x10)mm

3. Cam bién do do pH

* Thong sb k¥ thuat:

- Dai do: 0 ~ 14 Ph

- B chinh xac: + 0.1 pH (250C)

- b6 phéan dai: 0.01 pH

- Don vi do: pH

- Téc @6 ldy mau: 10Hz

- Tan sb hoat dong: 48MHz

- B0 nho Flash: 64Kbytes

- B6 nhd SRAM: 8 Kbytes

- Cong diéu khién: C6 thé cai dat:

~ + 2 dau ra diéu khién

+ 2 dau vao giam sét
+ dau do nhiét do bu

- Cdng giao tiép: USB-C

- Chuén két ni: RS485

- Giao thirc: Modbus RTU

- Phdn mém: Tiéng Viét dong bd v6i BO thu nhan dit liéu va méy

tinh

- Dién ap hoat dong: 4.75 ~ 5.25V

- Kich thudce hop diéu khién: (56x18x10)mm

4. Cam bién anh sang:

Dai do: 0 ~ 65000 Ix

D0 chinh xdc: +1 % F.S

D0 phén dai: 1 Ix

Don vi do: Ix

Tén sb lay mau: 5Hz

Tén sb hoat dong: 48MHz

Bo nh¢ Flash: 64Kbytes

B6 nhé SRAM: 8 Kbytes

Cong diéu khién: C6 thé cai dat:

+2 dau ra diéu khién

+ 2 d4u vao giam sat

Cbdng giao tiép: USB-C

Chuan két ndi: RS485

Giao thirc: Modbus RTU

Phan mém: Tiéng viét STEMe

Dién ap hoat dong: 4.75 ~ 5.25V

Kich thuée: 56 x 18 x 10 mm

111 | CAC MO PUN DICH VU
II1. T}liét bi dung chung cia cac md dun: Sir dung céc thiét bi dung chung cua
1 |cap THCS
IIL. AT 5%
) Thiét bi theo cac mo6 dun.
1 | Mé dun 1: Cit may
1.1 S:‘;;hlet bi Mady may mini thong dung chay dién. Bo
12 dT;‘;"C Thuée day kich thuée (13x1500)mm. cs
13 ;l"gll'lyuoc Thude gb, kich thude: (40 x 500)mm. Cay
5 Mé dun 2: Ché bién thue phém (dwa tbi thiéu)
5 1 | BB bép - 01 bép dun; , B5
" | dun - Thiét bi di kém tuy theo loai bép. 3




55 | BO ndi, |- 01 ndi duong kinh 240mm; -
| chao - 01 chao duong kinh 220mm. :
Bd dao =01 Tot
2.3 th;')'t ’ - 01 dao got 120mm x 20mm; Bo
- 01 dao thai 280mm x 35mm.
3 | Mé dun 3: Lam hoa gidy, loa vii {ding chung véi ciit may)
3.1 [ Kim Kim cat mo dai Céi
39 Eﬁﬁ:ﬁ;n Bo 8 khudn dng tron bing nhua cimg, dudng kinh tir 14,5mm - Bs
5s 70mm. *
vl
- 30 soi kém xi mau trang; (K&m xi ¢ dudng kinh 0.5mm, dai
Bikem | SOomm) .
33 lam hoa - 10 s¢i kém boc nhya dai 300mm, méau xanh 14 cay; Bo
- 20 soi kém dudng kinh 0.5mm, dai 800mm boc gidy mau xanh
14 cay.
M6 dun
4 4: Cim
hoa ngh¢
thuat ;

41 B binh - 01 binh dang cao miéng nho; B
" | cam hoa | - 01 binh dang thap miéng rong. i
4.2 | Kéo Kéo cit tia cdy, tay cam lém, ludi ngin, loai thong dung. Cay

E | PHONG NGOAI NGU
1 Man hinh | San pham dat chimg nhan: ISO 9001:2015, ISO 14001:2015, Bs
hién thi ISO 45001:2018 :

- Théng s6 cim ing:

Cong nghé cam tng: Cong nghé cam Ung hdng ngoai, t6i da 40
cham

Déi trong cam tmg: Bing tay, but hoic cac vat chéin sang bét ky
D6 chinh xac cam (ng: < 2mm

Thoi gian phan hdi: Sms

Tbe dd con tro: > 180 dot/s

Cdng két ndi cam tmg: USB (full speed)

Bé mat cam tmg: Kinh cudng luc c6 chire ning chéng l6a
Hé diéu hanh hd trg: Windows, Linux, Mac OS, Android,
Chrome OS

- Thong s6 man hinh:

Cong nghé: D-LED backlight

Kich thude man hinh: 75 inch

D6 phéan giai: 4K Ultra HD (3840 x 2160) pixels

bo twong phan: 5000:1

Do sang: 450 cd/m2

Mau sic: 10 bit, 1.07 ty mau

Ty 1€ khung hinh: 16:9

Géc quan sat: 178°

- Cong két néi:

VGA x 1, VGA Audio x 1, USB2.0 x 1, USB3.0 x 2, Touch
USB3.0x 2, TF card slot x 1, RS232x 1,RJI45x 1, MIC x 1,
OPS slot x 1, Type-C x 1 (Supports USB/touch/image/video
4K @60Hz/charging)

Céng vao mat trude: USB3.0 x 3, HDMI x 1 (4K@60Hz),
Touch USB3.0 x 1, Type-C x 1 (Supports
USB/touch/image/video 4K@60Hz/charging)

Cong ra: HDMI x 1 (4K@60Hz), SPDIF x 1, Earphone x 1,
RJ45x 1

Cdng vao mat sau: HDMI x 2 (4K@60Hz), DP x 1 (4K@60Hz),




- Pac diém chung:

Loa tich hgp: 20W*2 speakers + 20W Subwoofer HIFI acoustics
Tich hop camera véi d6 phén giai 48MP mang dén hinh anh sic
nét, chan thuc véi gbe quay rong. Camera duoce trang bi cong
nghé Al thong minh, c6 kha nang theo déi khung hinh dua trén
giong néi. Khi ¢6 ngudi phét biéu, camera s& tu dong nhan dién
va theo ddi khu6n mét cling nhu hudng giong néi cua nguoi do.
Tich hop dai 8 micro v6i d6 nhay cao c6 kha nang chéng nhleu
va giam tiéng dn vuot troi, két hop cong nghé dinh vi ngudn 4m
thanh theo thoi gian thuc va cdng nghé nhén dién giong noi tién
tién, cho phép chuyén d6i 161 n6i thanh vin ban nhanh chong, hd
trg hleu qua trong viéc tim klem thong tin, nhéap liéu, t&i wu hoa
hiéu suat cong viéc.

HG tro chirc nang hop truc tuyén, hoc true tuyén thong qua
Camera va Micro tich hop, mang dén trai nghiém hoc tip va lam
viée truc tuyén tir xa v6i chat luong hinh anh, 4m thanh hoan
hao ma khong can str dung thém bat ky thiét bi ngoai vi nio.

But cam tng thong minh va tién lgi: Man hinh duge thiét ke
khay dung but lién kh01 v6i co ché hut nam cham, gitp ¢b dinh
but chic chin, tranh thét lac va mang lai sur tién loi ti da cho
viéc str dung linh hoat.

Tinh nang tiét kiém dién bing mot nat bam, két hop ché do tur
dong bat/tit man hinh theo lich trinh cai dat sin, gitp giam thiéu
dién nang tiéu thu khi khong str dung.

Ngudn dién yéu cau: AC 100~240V, 50/60Hz

Cong suét tiéu thu: < 350W (Ché do chd: < 1W)

Kich thudce san phdm (WxHxD): 1700 x 1050 x 83 (mm)

Trong lugng: 51 kg

Phu kién kém theo: Diéu khién tirxa x 1, cap ngudn x 1, cap
Touch USB x 1, cap HDMI x 1, but x 2, b gia treo tudong x 1,
huéng dan lap dat x 1

- Man hinh cim mg dwoc tich hop hé diéu hanh Android:
Hé diéu hanh: Android 13

CPU: ARM Cortex A73 x 4 + Cortex A53 x 4, 2.28GHz

GPU: Mali G52 x 8

RAM: 8GB DDR4

B0 nh¢ luu trir: 128GB EMMC

Két néi khong day: WIFI 5, WIFI 6, Bluetooth 5.0

Trinh duyét HTMLS: H0 tro duyét web linh hoat

Ho tro phat video chét lugng cao dd phan giai 1én t6i 4K, bao
gom ndi dung phét tai chd va truc tuyén.

HO trg phét nhac tir bd nhé trong va céc dich vu truc tuyén.

Luru trix linh hoat: Quan ly tét hon véi dich vy luu trir ddm may,
bo nhé mo rong (USB, thé nho, 6 cimg gén ngoai) va luu trix
truc tiép trén thiét bi.

Tai khoan str dung man hinh cam tmng lién két véi tai khoan
Google, Microsoft gitp ddng nhdp nhanh chdéng, an toan vao tng
dung va dich vy, ting cuong bao mat bing cach dong bo tai
khoan nguoi dung véi mot mat khéu

Kho ung dung App store: Cung cip nhiéu Umg dung phuc vu
cong viée, hoc tap, giang day, hop truc tuyén. Ung dung dugc
cap nhat lién tuc, b6 sung tmg dung méi, cip nhat nang cép tmg
dung da duogc cai dat.

Trung tdm kiém soat h¢ thdng gitip ngudi ding dé dang giam sat
va toi wu hiéu suat thiét bi mot cach chu dong, cung cap kha
ning theo ddi toan dién cac théng sb quan trong nhu: Tinh trang




RAM, by nh¢ luu trir, nhiét do hoat dong, cam tng, cam bién
anh sang, trang thai két ndi internet va may chu. Pic biét, khi
phat sinh sur 0 trong qua trinh sur dung, nguoi dung dé dang giri
béo cdo 18i chi tiét ciia hé thong truc tiép dén may chi cia nha
san xuét, giup doi ngii k¥ thuat dira ra giai phap khéac phuc nhanh
chong va kip thoi.

Chire nang OTA: Hd tro nang cap firmware cho man hinh tir xa
qua mang internet, dam bao hé théng luén hoat dong mugt ma
va hi¢u qua trong moi thei diém. Céc ban cap nhat firmware qua
OTA rit hiru ich trong viéc git cho thiét bi luén duoc cap nhét
céc phién ban tmg dung moi nhét va cac ban sira 16i ¢6 san.
Bang céch sir dung phuong phap OTA thay vi phuong phap thu
cong, ngudi dung co thé gitr nguyén tét ca thiét 1ap trén cac tép
cua minh.

Tro ly Al théng minh véi dit liéu nhap hoac béng giong noi, giai
dép nhanh chéng: Ngudi dung chi can mét c nhip chudt, ngay
1ap tirc mot cira s6 hd tro s& xuat hién trén man hinh gitip nhanh
chong giai dap thic méic cla  ngudi dung, cung cép cau tra 10i toi
vu nhat va nang cao hi¢u sudt lam viéc.

Nhan dién chir viét tay bang but AI: But Al nhan dién chinh xac
chir viét tay tiéng Viét. chuyén d6i thanh van ban in mot cach
muot ma va thong minh. Céng nghé xur Iy ngdn ngir tién tién
gitip nhan dién nhanh chong ngay ca véi nét chit da dang, dam
bao do chinh xac cao va trai nghiém viét tu nhién. Ngudi dung
c6 thé sir dung tinh ndng nay dé ghi chu, soan thao van ban hoac
nhép liéu truc tiép trén man hinh ma khong can ban phim.

Tinh nang da tai khoan nguoi dung gitp ca nhan héa trai
nghiém, cho phep thiét 1ap t6i da 9 tai khoan riéng biét trén cung
mot thiét bi. Mdi nguoi dung ¢6 thé dang nhap béng tai khoan c4
nhéan va trai nghiém thiét bl nhu mdt khong gian lam viéc riéng,
doc 1ap hoan toan. V&i mdi tai khoan, ngudi dung c6 thé tuy
chinh giao dién, cai dat img dung yéu thich, luu trit dir liéu c4
nhan vao bo nhé thiét bi ma khéng anh huong dén céc tai khoan
khac. Diéu nay mang lai su linh hoat, tién lgi va bao mét cao
hon, giip t6i wu héa trai nghlem sir dung cho timg ca nhan.

Két ndi khong day, chia sé ndi dung linh hoat: HG tro truyén tai
hinh anh, 4m thanh, video khong day tir nhiéu thiét bi nhu
smartphone, tablet, laptop,.. . &n man hinh cam g, mang lai
trai nghiém trinh chiéu tién lgi va nhanh chéng. Dac biét, man
hinh cam (g c6 kha nang t1ep nhén dong thoi 1én dén 9 thiét bi,
gitip ning cao hiéu sut 1am viéc nhom, giang day va thuyét
trinh mét cach chuyén nghrep

Phan chiéu hinh anh: Ngudi dung phan chiéu noi dung tlr
smartphone, tablet, laptop 1én man hinh cam tmg gitp két nbi
linh hoat. Hé théng h tro da nén tang, bao gom: Android, iOS,
MacOS, Windows va ChromeOS.

Truyén phat man hinh ddng thoi dén nhiéu thiét bi: Tinh nang
nay cho phép truyén phat noi dung tir thiét bi chinh dén t6i da 20
thiét bi khéc trong cung hé théng mang internet on dinh. Nguoi
dung chi can chon thiét bi mong muon tir danh sach ¢6 san trong
phan cai dat, giap viéc trinh chiéu, giang day hay hop nhém tr&
nén dé dang, linh hoat va hiéu qua hon.

Phén chidu man hinh khong déy tir may tinh moi luc moi noi:
Tinh ning nay gitip ngudi dung chia sé man hinh va 4m thanh
ctia mdy tinh 1én man hinh cam timg mét cach nhanh chong du ¢
bat ky dau. Nguoi dung chi can nhap ma két ndi vao trinh duyét




trén may tinh, sau d6 xac nhan phé duyét trén man hinh cam {mg
dé bat dau chia sé ndi dung theo thoi gian thuc. Dic biét, may
tinh chi can c6 két ndi mang internet ma khong cin chung mang
v6i man hinh cam tmg, gitip viéc trinh chiéu, giang day hay lam
viéc tir xa tré nén linh hoat hon bao gio hét. Nguoi dung ciing ¢6
thé lira chon céach phan chiéu phit hop vé6i nhu cau sir dung.

Piéu khién man hinh tir xa: Nguoi ding c6 thé diéu khién va
thao tac trén man hinh cam tmg tir xa bang smartphone, tablet.
Chirc ning nay hd trg trinh chiéu PowerPoint, ghi chii, phéng to,
thu nho hinh anh, ting/giam dm luong mot cach tién loi va linh
hoat.

Truyén phat hinh anh tryc tiép (Live view): Tinh ning nay cho
phép phat truc tiép hinh anh tir camera cua Smartphone tablet
1én man hinh cam umg.

Truyén phat 4m thanh truc tiép (Live talk): Vi tinh nang nay,
am thanh tir micro ctia smartphone, tablet c6 thé truyén truc tlep
dén man hinh cam tng.

Thanh céng cu linh hoat tiy chinh: D& dang 4n/hién hoac di
chuyén 1én xudng hai thanh céng cu c¢b dinh hai bén man hinh.
Ngudi dung c6 thé truy cip nhanh cac tinh nang quan trong nhur:
Man hinh chinh, OPS, ghi cht, menu, ctra s6 da nhiém hodic
quay lai thao tac trude chi vai mdt cham.

Chire nang ghi chu thong minh: Chire nang ghi chu duoc cai dat
mac dinh va khong thé g& bo, dam bao su tién loi tdi da cho
ngudi dung. Ung dung nay c6 thé dugce kich hoat ngay lap tirc,
cho phép ghi chu truc t1ep trén moi nén tang, bao gom: OPS,
Android, Windows, MacOS, iOS va thadm chi ca cac ing dung
dang chay. Du & bat ky méi trudong nao, chi cin mét thao tac
cham, ban c6 thé ghi cht nhanh chéng, giup ning cao hiéu suét
lam viéc va hoc tap.

HS trg hai ché do viét vé linh hoat: Man hinh cho phép mot
ngudi viét hodc nhidu ngudi viét ddng thoi (81 da 20 nguoi),
giup nang cao trai nghiém lam viéc nhom va giang day.

Tuy chinh but viét da dang: Hb tro tiy chinh nhanh v&i 12 mau
sic da dang cing kha nang diéu chinh do day nét but dé phu hop
v6i timg nhu cau st dung.

Chia viing linh hoat, hd tro lam viéc da nhiém: Man hinh cho
phép chia thanh 2 hogc 4 khu vuce 1am viée doc 1ép, giup nhiéu
ngudi c6 thé dong thoi viét, vé va tuong tac truc tiép trén man
hinh ma khong 1am anh huo*ng dén nhau. Mdi khu vuc déu dugc
trang bi thanh cdong cu rleng biét, hd tro tuy chinh but ve, tay
x0a, thay d6i mau nén véi bang mau c6 san, s dung hinh anh
tuy chon hodc anh chup truc t1ep tir camera tich hop dé dat lam
nén.

Cua SE) méc dinh trén giao dién trang chu ¢6 kha nang phat video
truc tiép ma khong cin m& ing dung rleng biét, dong thot cho
phép nguoi dung ghi chu, viét v&, nhap ndi dung bang ban phim,
tay x6a hodc ghim ndi dung 1én man hinh mot cach linh hoat.
Cira s6 nay c6 thé hoat dong song song véi céc tmg dung khac
dang chay, mang dén trai nghiém da nhiém lién mach. Thong
qua cong cu nay, ngudi dung smartphone va tablet dé dang gui
tin nhan hodc chia sé tép tin dén man hinh cam ung.

Cong cu biéu ngit chao mimg theo chiu dé, cho phép hién thi ndi
dung chao dén c4 nhan héa dua trén tai khoan ngudi diung. Méi
biéu ngir di kém hinh nén riéng, chén thém thong tin, nhac nén
phu hop véi hoan canh str dung, tao nén khong gian chuyén




nghiép va than thién. Ngoai ra, cong cu con tich hop tinh ning
dém nguoc thoi gian va hién thi thdi khéa biéu, gitip ngudi ding
dé& dang theo dai lich trinh va diéu chinh ndi dung cong viéc mot
cach linh hoat khi can thiét.

B0 cong cu chuyén doi don vj da dang cho phép nguoi dung dé
dang thue hién tinh toan va quy doi trong nhiéu linh vue khac
nhau nhu: Khoang céach, dién tich, thé tich, nhiét dg, nhiét luong,
ning luong, khdi lugng, ti trong, ép suat, do goc, vén toc, thoi
gian va don vi Iwru triv dir liéu.

Ung dung b6 tro mon Am nhac v6i ban phim Piano co ban,
mang dén trai nghiém mo phong chan thue nhu dang su dung
mot cdy dan Piano thuc té. Nguoi ding c6 thé lua chon cic mau
file nhac dan c6 san dé nghe hoac tu thao tac, sau d6 ghi lai ban
nhac vira choi @ hru trir va nghe lai.

Tra ctru nhanh hinh anh. video, tin tirc,... trén Google ngay trén
man hinh ma khéng cén mé trinh duyét, giup viée tim kiém tai
liéu tro nén thudn tién hon.

Tich hop san céac hinh anh mau phuc vu mon Toén, Vat ly, Hoa
hoc, hd tro tham khao va giang day truc tiép ngay trén bang viét.
Chon nhanh cac cong cu todn hoc nhu: Compa, thude thang,
thudc e-ke, thude do do va mé nhanh bang tudn hoan nguyén t6
héa hoc chi vai mot thao tac.

Hb tro nguoi dung truy cép va tai vé hinh anh tir thu vién truc
tuyén v6i da dang chi dé nhu: Toan hoc, Vat ly, Héa hoc, Lich
str, Cong nghé thong tin, Khoa hoc tur nhién, Thé thao, gitip bai
giang sinh dong hon.

Cheén cac déi tuong hoc liéu theo chu dé da dang cua phan mém
véi thude tinh mé rong da dang nhu: Tim kiém noi dung tr
Google, Microsoft Bing, Youtube va cac cong cu tim kiém khac
nhu Wordpress, Yahoo,. dong thoi trg gitp giai dap thong tin
d6i tuong duoc chén vao bang Al

Chen néi dung van ban bing thao tac nhap liéu hodc sao chép tir
nguon khac véi céc thudce tinh nhan ban, kéo tha dé sao chép,
thiét 1ap hiéu ting chuyén dong, khod di chuyén, phat 4m ngén
ngir van ban, dac biét c¢ The phét trién ndi dung van ban bang
ban d6 tu duy minh hoa rat khoa hoc va sinh dong, khi khong sur
dung c6 thé thao tac xoa nhanh chéng chi véi mét thao tac.

Tich hop cong cu truc tuyén PhET véi céc hoce liéu mé phong
tuong tac 3D gém cac mon hoc Vat 1y, Toan hoc, Hoa hoc, Sinh
hoc va Khoa hoc trai dat.

Tich hcrp céc cong cu bd tro danh riéng cho mon Toan bao gom
cac ndi dung Pai sb, Giai tich, Hinh hoc theo dang d6 thi 2D va
3D.

Tich hop cong cu v& ban dd tu duy gitp ndi dung bai giang tro
nén tryc quan va sinh dong hon.

Tich hop san céce tro choi gido duc truc tuyen gbp phan lam cho
bai giang tr¢ nén sinh dong, hép dan va dé tiép thu hon. Cac tro
choi phong pht nhu: Lva chon dép an dung, tric nghxem kién
thirc, md phong cén bang, ndi tir v6i hinh anh, .. . giup hoc sinh
vira hoc vira choi, tang kha nang ghi nhé va phat trién tu duy.
Cho phép lua chon, di chuyén, phéng to/thu nho hodc x6a doi
tuong mot cach dé dang.

Hd trg chirc nang tdy xéa thong minh: X6a toan bd ndi dung chi
vm mdt thao tac hodc ty chinh do 16n cua cong cu x6a theo nhu
cau.




Chuyén doi linh hoat ché do bang v,iét: Cho phép chuyén doi
nhanh giita bang tring va 12 mau sic c¢6 san dé phi hop véi muc
dich str dung. H6 trg ché d6 ké dong ngang, 6 vudng va hoa vin
dé phuc vu céc nhu cdu ghi chd va giang day chuyén biét.

Cong cu che/vén: Nhép chudt dé che toan b man hinh va tiy
chinh hién thi bang cach kéo tir bén phia.

Ving anh sang: Gitp lam ndi bat ndi dung quan trong trén man
hinh, c¢6 thé di chuyén hoic thay ddi kich thudc ving hién thi
theo nhu cau.

Bo dém thoi gian: HO trg dém ngugc hoac do thcn gian da s
dung, hiru ich cho céac hoat dong giang day, kiém tra va thuyét
trinh.

Hé thdng tich hop cong cu tao s ngiu nhién tir 1 dén 100, hd trg
lua chon ngudi hodc nhém mdt cach ngdu nhién va cong bang
Nguoi ding c6 thé lva chon hién thi duéi dang bién dong so6
hodc vong quay may man, tao nén hiéu tmg sinh dong, hap dan
cho céc bubi hoc, hoat dong nhom hodc trd choi ngoai khéa.

Hé théng bo phiéu va trac nghiém: Hb tro 3 hinh thire: Tric :
nghiém mét lua chon, tric nghiém nhiéu lya chon va bo phiéu.
Chirc ning nay dung bat ky lic nao ngudi dung mudn va & bat
ky mdi trudng nao ciing sir dung duge. Ngudi ding c6 thé tao
ndi dung cdu hoi, hé thong s& hién thi ma QR dé ngudi tham gia
quét va gri cdu tra 161 tir smartphone hozc tablet. Két qua duoc
tong hop va hién thi ngay lap tirc.

He thong hd tro mo va I trix tép qua ba hinh thirc, dap ing nhu
cau sir dung trong nhiéu tinh huéng khac nhau: Luu trit d4m may
voi cac ng dung Google Driver, One Drive hodc ing dung dam
may cua thiét bi, bd nhé trong cua thlet bi va cac thiét bi luu trix
mo rong (USB, thé nhé hoac 6 cu:ng gin ngoai).

Chia sé nhanh chéng: Chia s€ n¢i dung man hinh cam {mg bang
mi QR hoic giri &én email ngudi nhan, nguoi dung st dung
smartphone, tablet quét ma QR trén man hinh cam tmg hodc mé
email trén thiét bi ctia minh dé xem ndi dung dugc chia sé, phu
hop véi viéc guri bai tap hodc giri ndi dung cong viée tir xa nhanh
chong va thuén tién.

Ghi hinh man hinh, luu gifr va chia sé noi dung: HO tro nguoi
dung quay lai toan b bai giang, thao tac trén man hinh theo thoi
gian thuc dudi dang video. Tinh néng nay gitp luu trir ndi dung
quan trong dé d& dang xem lai, chia sé hogc sur dung trong cac
budi 6n tap, hoi hop va dao tao truc tuyen

Tich hop cong cu hudéng dan str dung méc dinh v&i ndi dung chi
tiét, truc quan, gitp ngudi dung dé dang tra ctru thong tin va
thao tac chmh xéc ngay tir 1an dau st dung

- Phan mém twong tac hd trg trinh chiéu va giang day c6 ban
quyén:

1. Da ngdn ngit va cong ngh¢ nhan dang thong minh:

HO tro 29 n gon ngir, bao gom Tleng Viét, Tiéng Anh va nhiéu
ngén ngit phé bién khéc, gitip t6i uu héa trai nghiém ngudi dung
toan cau.

Cong nghe nhén dang chir viét tay va hinh v& chinh xac, giup
chuyén ddi nhanh chit viét tay thanh vén ban, ho tro giang day
va ghi chu tién loi.

2. Tuy chinh giao dién linh hoat:

Thanh céng cu phim tat di dong, dé dang an/hién hodc di chuyén
sang trai/phai dé tbi vu khéng gian lam viéc.




Chuyén d(f)i nhanh giita ché d6 viét tay va ché do PC chi v6i mot
thao tdc bam don gian, nang cao trai nghiém sir dung.

Ché d6 khoa man hinh, gitip hién thi ndi dung ma khong bi gian
doan bai cac thao tac ngoai y mudn.

3. HO tro giang day va hoc tap thong minh:

Tinh nang phat am tu doug tir hodc doan van ban, gitip hoc sinh
dé dang nhén dién va ghi nh¢ tir vung can hoc.

C4 nhan hoéa thanh c6ng cu, cho phép ngudi ding tuy chinh dé
truy cp nhanh vao céc cong cu giang day yéu thich hodc thuong
st dung.

H5 tro da dang ngudn dit liéu v6i cac dinh dang file thong dung
ma khong gidi han sb lugng nguon.

4. Trinh bay ndi dung mot cach chuyén nghiép:

Tao nhanh trang méi vei nhiéu tity chon nén: Tring, xanh, den,
trong suot hinh anh nen trang giao dién may tinh hoac bat ki
mau sdc nao theo nhu cau.

Ving lam viéc rong réi, khong gidi han dién tich sir dung trang,
gitip giang day va trinh bay lién mach ma khong cén lién tuc tao
trang moi.

Quan ly trang hiéu qua bang cach thém, xoa, di chuyén vi tri va
tao hiéu img chuyen trang nhu Powerpoint.

5. Cong cu viét v& va chinh stra da dang:

Ché d6 but viét v6i nhiéu lua chon nhanh thong minh nhu: Bt
chi, but danh dAu, bt tao ddu theo y thich, but 16ng, but nét
manh, but viét nét hoa van tuy chon, biit nhan dang hinh hoc va
tao diém nhan bang but laser. Ngudi dung hoan toan tiy chinh
duoc mau sic, do dam nhat va kich thu¢c cua nét but, gitp viét
va vé linh hoat theo nhu cau.

V& hinh hoc nhanh chéng, hd trg cac hinh 2D va 3D dung sin.
Cong cu tay x0a thong minh: Tay tuy y, tay dbi twong hinh ve,
tAy nét to, tay nét nho, ddc biét co ché d¢ tay vung che dbi
tuong.

Vé duong thang v6i nhiéu kiéu nét khac nhau: Nét to, nét nho,
nét lién, nét dit, nét cham. nét mot chdm mot gach va nét hai
chdm mdt gach.

6. Chén nodi dung da phuong tién linh hoat:

Cheén hinh anh vao bai giang véi cac dinh dang: BMP, JPEG,
GIP, TIF, EMF, PNG, WMF.

Chén video minh hoa v&i cac dinh dang: AVI, ASF, WMV,
DAT, FLV, 3GP, MPG, MP4.

Chen truc tiép tai liéu Microsoft Office: Word, Excel,
PowerPoint.

Chén bang biéu, biéu dd 2D/3D, biéu d6 hinh tron va tép tin
flash, gitip minh hoa truc quan.

Cheén ving che déi tugng néu ngudi dung mudn che gidu dbi
tuong do.

7. Chia man hinh va thao tac da nhiém:

Tinh ndng chia man hinh déc lap: Phén mém hd tro chia man
hinh thanh hai hogc ba khu vue riéng biét, giup nhiéu ngudi
ding c6 thé viét, v&, ghi cht dong thoi ma khdng anh hudng 14n
nhau. Mdi khu vire dugce trang bi thanh cdng cu riéng tiy chon
ba mau sdc but viét va tay, gitip nguoi ding thao tac dé dang va
linh hoat.

8. Hiéu tmg truc quan va thao tac thong minh:

Phéng to, thu nho ving 1am viée nhanh chéng hay khoi phuc dbi
twong da bi x6a trude d6. Lam sach ving lam vi¢e dé dang chi




bing mot ct nhip chudt, gitp giao dién ludn gon gang. Tu do gii
chuyén vung lam viéc ma khong bi gidi han khong gian. Chi can
mdt ¢t nhip chudt, hé thong s€ ngay lap tirc quay vé vi tri ban
dau.

Dé dang kéo tha ddi turong vao thung rac dé xoa. Thung rac tu
dong an di sau khi két thuc thao téc.

Tao hiéu tmg xuét hién, bién mat, phdng to hoic thiét lap dudng
di chuyén cho déi twong. o

Thao tac trén mot hodc ddng thoi trén nhidu dbi tuong, véi cac
hi¢u img da dang: Cit, dan, xoa, xoay, phong to, thu nhd, di
chuyen nhan ban, gop nhém nhiéu déi ‘tuong hodc chia tach khi
can thiét, chén siéu lién ket gitip lién két nhanh dén cac thao tac
khéc.

9. Céng cu hd tro bai giang phong pht:

Che/vén man hinh dé 1am noi bat noi dung quan trong.

Tap trung vao mot doi tuong cu thé dé tang sy chu y.

Do dac chinh xé4c bang cic cong cu: Thudc ke, compa, e-ke,
thude do goc.

Ghi lai toan bo qua trinh thao tac trén man hinh dudi dang video
dé luu trir, xem lai hodc chia seé.

Phong to ddi twong béang kinh lip, t6 mau vung dugc chi dinh.
HG tro bat webcam, camera vat thé dé trinh chiéu truc tiép.

Chén cong thirc toan hoc, chup anh man hinh nhanh chéng va
tang tinh tuong tac bang tro choi xuc xéc.

10. H¢ thong thu vién ndi dung phong phu hd tro giang day:
Moén Tiéng Anh: Hé théng tir vimg theo chu dé da dang, phat am
chuan.

Mon Vit ly: Cong cu thi nghiém hoat hoa truc quan.

Mén Toan: Céc cong thire ham s6, vé d6 thi sinh dong, nhap liéu
va tinh toan thong minh.

Moén Ho4 hoc: Dung cu thi nghiém mé phong dep mét, xdy dung
md hinh phan tir héa hoc, bang tun hoan chi tiét véi day du
thong tin.

Hang nghin hinh anh dac trung gitip ndi dung bai giang tro nén
truc quan va sinh dong hon.

11. Hoc tap két hop giai tri:

Tich ho*p tro choi tri tué gitip ngudi dung co thé két hop vira hoc
vira giai tri: Vong quay phan so, quay sO ngiu nhién, cng cu
nhap liéu, tinh todn va v& biéu d6 ham sb.

12. Xuét va luwu trit dit lidu tién loi:

Hb tro luu file dudi nhidu dinh dang phé bién nhu: BMP, JPEG,
GIF, PNG, DOC, DOCX, PPT, PPTX, IWB, HTML, DRAW.
Phan mém da dugce chimg nhén dédng ky ban quyén tic gia.

Thoi gian bao hanh: 12 thang

Thiét bi
am thanh
da nang di
dong

San phim dat chimg nhan: ISO 9001:2015, ISO 14001:2015

Théng sofi chung:
Cong suat loa: 400W

Tan sb dap img: S0Hz ~ 20KHz

Hé thdng loa: Tich hop 01 loa Bass 15" + 01 loa Mid 6.5" + 01
loa Treble 3.5"

THD: < 1%

Tan s str dung Mic: UHF

Nguon dién yéu cau: AC in 220V, 50/60Hz; DC in 12V.




Tich hop Pin Lithium 12V/12AH c6 chire néng sac tich dién, khi
sac day co thé gip thiét bi hoat dong li€n tuc Ién t6i 6 gio ma
khong can phai cim ngudn dién (Tiy theo cong suat phat).

Tich hop dén LED hién thi trang thai sac va nguon dién cua Pin.
Kiéu dang hién dai, co tay kéo, banh xe thiét ké virg chéc rét
thuén tién cho viéc di chuyén, cai dit nhanh, dé st dung.

Cong két ndi: Mic in x 2; Guitar in x 2; AUX in RCA (L,R) x 1;
Audio out RCA (L.R) x 1; USB x 2; TF card slot x 1.

Nut chinh 4m lugng chung, nut chinh am luong Mic va nat
chinh 4m luong Guitar.

Nut chinh Bass, Treble, tho, Delay, Mic Bass, Mic Treble.
Chirc niing noi bat:

Ung dung Phu hop st dung ngoai iroi, trong hoi hop, thuyet
trinh, giang day. chao co, thé duc thé thao, da ngoai, biéu dién,
cac su kién, ban déu gia, hop béo, hoi cho thuong mai,
Karaoke,...

Phét Am thanh truc tiép tir USB, TF card v6i dinh dang MP3.
Chuce nang phat FM.

Chure nang két nbi Bluetooth: HG trog phat 4m thanh tir cac thiét
bi bén ngoai nhu méy tinh, dién thoai,..

Chirc nang TWS: Pé két ndi 2 loa qua Bluetooth va phét cung
mdt ndi dung tir cac thiét bi bén ngoai nhu may tinh, dién
thoat,..

Chire nang nhuong 10i: Co nut bat/tét chirc ning nhuong 16i
riéng. Néu bat chirc nang nhudng 104, khi ¢6 tin hi¢u am thanh
vao cho Mic thi tiéng nhac (dm thanh) dang phat cua loa s&€ nho
di d& nhuong 161 cho &m thanh cta Mic, khi 4m thanh ctia Mic
dimg lai thi 13p tirc tiéng nhac (dm thanh) cua loa dang phat s tu
dong phét to lén.

Mic str dung tan s6 UHF véi 2 kénh doc 1ap A va B, cho phép
ngudi dung chu dong chon va thay ddi kénh tan s6, dong thoi
kho4 cb dinh tan s tranh hién tuong trung kénh dé c6 thé sir
dung nhiéu thiét bi 4 arn thanh dong thoi tai mot khu vue. S6 kénh
cho phép thiét 1ap t6i da 30 kénh tan s6 (CH-A) va 30 kénh tan
sé (CH-B).

C6 thé két ndi voi loa ngoai.

Co the ding ngudn dién DC bén ngoai.

C6 cAu chi bao vé qua tai, d& thay thé.

An toan v6i ché do tu dong tat sac Pin khi da sac day.

Phu kién chuan: Mic UHF cAm tay khong day x 2; Day ngudn
AC x 1; Piéu khién tir xa x 1; Huéng dan st dung x 1.

Thoi gian bao hanh: 12 thang

B0 hoc
liéu dién
tu

Phin mém Tiéng Anh thong minh c6 ban quyén

1..Hg thong thu vién bai giang Tleng Anh

- Hé thong thu vién bai giang mén Tiéng Anh dugc xdy dung
theo chuan E-Learning, da dang phong phu voi hon 600 bai
giang dugc chia thanh cac khéi 16p theo khung phén ph01
chuong trinh ctia Bo Gido duc va Dao tao.

- Kho thu vién bai giang va tu ligu giang day lién tuc duge bd
sung ca vé sb luong va chét lugng, la nguon tu liéu giang day vo
cung phong phu va chét lugng hd tro gido vién.

2. Xay dung bai giang m&i

Cho phép nguol dung nhanh chéng, dé dang xay dung bai giang
Tiéng Anh méi dua theo nhitng cong cu da tich hop san trén




phan mém. .

3. Quan ly dir liéu bai giang - mo bal giang

Chirc nang nay cho phép ngudi dung mé bai giang da luu trén
mady tinh c4 nhan. Ngudi dung tao Thu vién quan ly riéng, ¢6
chtra nhing bai giang da chuén bi riéng dé sir dung phin mém.
4. Quan ly dir liéu hinh anh, Quan ly dir li¢u video, Quan ly dir
liéu am thanh

- Kho dit li¢u da dang, phong pht véi hon 50000 tu li¢u giang
day gdm: Hinh anh, video, 4m thanh duoc x4y dung bam sét ndi
dung.

- Cho phép nguoi dung chén hinh anh, video: Tir may tinh, tur
Google va tir Thu vién BKT. ‘

- Thay d6i thudc tinh hinh anh, video: Thay d6i vi tri, phong to,
thu nho, tao hiéu timg chuyén dong, hiéu img.

- Géan 4m thanh, gan lién két 1én d6i twong. ,
5. Thuc hién theo nhiém vu va giai phap cta viéc nang cao chat
lugng mdn hoc Tiéng Anh, bam sat chuong trinh ciia B Gido
duc va Dao tao, dam bao phat trién céc k§ ning: Nghe - Noi -
Doc - Viét.

6. Chirc niing Text-to-Speech: Cho phép chuyén dbi van ban
thanh file audio theo gigng doc Nam - Nit; C6 thé diéu chinh 4m
do, toc do doc dé tao bai doc mau, hoc sinh luyén k¥ nang nghe.
7. Thém anh: Thém anh tir cic ngudn

- Thu vién BKT: Hinh anh cé trong céc gido trinh sach gido
khoa va cac hinh anh tham khao khac phu hgp v6i ndi dung bai
hoc.

- Tir méy tinh va tim kiém trén méi truong Internet.

8. Thém van ban: Chirc ning co ban ctia phin mém, tao nhanh
cac doan van ban, text theo ndi dung ctia bai giang. C6 thé gan
hiéu timg, gan 4m thanh va lién két d@én doan van ban vira tao.

9. Thém video, audio: Thém Video, Audio tir cac ngudn: Thu
vién BKT, tir may tinh, Google hodc ding chirc nang ghi 4m, ghi
man hinh ctia phan mém.

10. Cac dang bai tap: Cé 15 dang bai tap tuong tac va tro choi 0
chir thuc hién viéc phat trién day du ky nang Nghe - Noi - Poc -
Viét trong mon hoc Tiéng Anh.

Trac nghiém nhiéu lya chon; Tric nghiém dung sai; Tric nghiém
1 lya chon; Bai tap 4n hién tir; Bai tap dién khuyét; Bai tap lya
chon tir; Bai tdp kéo tha tir; Bai tap ghép do6i; Nghe va danh sb;
Nghe va lya chon; Nghe va ghép anh véi anh; Nghe va ndi text
v6i anh; Nghe va kéo tha dap 4n hinh anh; Nghe va chon hozc
viét cau tra 1oi; Tric nghiém lua chon dap 4n 1a hinh anh; Tro
choi O chit.

11. Tir dién twong téc: Tir dién twong tac Viét - Anh, Anh - Viét
tich hop sén trén phan mem cho phép phat am, dich nghia: Ttr,
nghia tlr, cach ph4t &m, mau cAu minh hoa, hinh va hinh anh
dong theo tir.

12. Ban d6 tu duy: Ban dd tu duy (mind map) la mot cong cu tu
duy va ghi chep y tLr(mg, duoc sir dung dé t6 chirc thong tin, 1ap
ké hoach, giai quyét van dé va quén ly du an. Ban d6 tu duy ¢6
thé gitp ban tap trung tu duy vao mét chu dé cu thé vatao ra
mot bure tranh tong thé vé nhimg y tudng, thong tin, ké hoach va
mdi lién hé giita ching.

- Xac dinh chu dé chinh - phén tir cha.

- Phét trién c4c nhanh tiéu dé phu st dung céc nut nhanh con,
theo 16i tw duy mé rong, khéng han ché su phét trién c4c nhanh.




- Tuy bién noi dung hién thi tai cac nit.

- Hb tro sao chép dinh dang hinh khéi, text nhanh chéng tir nit
nay sang cac nut khac.

- Tu dong thiét 14p thudc tinh khung nén, duong ndi theo cép bac
ctia niit, dong thoi cho phép thiét 1ap nhanh bang cach chon tir
danh sach mﬁu‘hoac thiét 1ap thu cong cac thudc tinh hinh dang,
kich ¢&, mau sac cua khung hinh, duong nét.

- Chen cac phéan tir: Chén hinh anh, hinh nen Thu vién giao dién
mau cho phép nguoi dang st dung cac mau ban dd theo cac chii
dé va ap dung cac thiét 14p theo mAu c6 sin. Cho phép chén cac
ndi dung, tom tit nhim trich dan, lién két, 1am rd ndi dung cua
céc nhéanh: hyper link, dinh kem tép, ghi chu, comment.

- Di chuyén, sip xép: C6 thé ‘m¢ déng, thu gon, mo rong cac
muc ghi chu, ndi dung tém tat, cac nut con, cac phan ghi chi cu
thé dé dang gitip quan sat toan bg so dd tom tat hodc mot phan
nhénh cia ban dd. H) tro sao chép, di chuyén 1 nhanh cta ban
dd dé tao m6t ban do tur duy méi tir nhanh d6. Cho phép di
chuyén vi tri, thir tu cac nhanh. Ho tro cac giao dién sap xép
thong minh (smart layout) cho chuyen tir dang layout nay sang
dang layout khac mot cach tu dong sap xep cac nhanh theo mo
hinh cay, tién trinh, nhanh con & 2 bén, nhanh con & 1 bén, phan
clp theo chiéu: trai phai. trén dudi.

13. Quay man hinh - Chup man hinh:

- Céc chire nang co ban cua viéc quay video nhur: Bit dau, tam
dimg, tiép tuc va dimg quay.

- Chtrc ning bat mic: Ghi 4m lai 101 néi clia gido vién thong qua
microphone (néu c6 microphone).

- Hién thi thoi gian ghi hinh.

- O ché do quay: C6 thé hién thi hogc 4 an trinh quan ly quay man
hinh (chttrc ndng ghim hogc bo ghim).

- Chup man hinh: C6 thé chup toan man hinh hodc chon viing
can chup trén man hinh.

14. Ghi am: Ghi 4m giong doc gido vién, hoc sinh va luu lai dé
phuc vu kiém tra noi, hoe truc tuyén,... dap ing yéu cau dao tao
k¥ nang noi cua hoc *»mh

15. Luyén nghe tu dong: Chirc nang luyén k¥ nang nghe cua hoc
sinh, hd trg gido vién phat am Tiéng Anh chuén ngir theo giong
doc Nam, Nir cuia Microsoft.

16. Pong goi bai giang: Ddng goi theo chuan SCORM, chay
SlideShow khi gido vién can giang day hay day hoc truc tuyén
ma khong can cai dat phan mém.

17. Trinh chiéu: Churc néng trinh chiéu bai glang va trinh chiéu
bai giang tai trang hién tai: Gitp gido vién dé dang thao tac trinh
chiéu khi giang bai.

18. Drawing (v& trong khi SlideShow)

- Khi thue hién SlideShow gido vién ¢ thé khoanh ving, note
lai nhitng y chinh trén trang Slide bang chirc nang nay.

- C4c chire nang tao nit vé tu nhién hodc theo dinh dang hinh
hoc nhu: Hinh vuéng, hinh chit nhat, hinh tron,... Chon lua mau
sdc, kich c& nét vé.

- Di chuyén thanh v&, luu va m& lai ndi dung vé& (ghi chu) trén
man hinh.

19. Hiéu tmg: Hiéu mg chuyén trang, hiéu tng chuyen dong.

- Hiéu tmg chuyén dong: Hi¢u img cho trang, cho dbi tugng
chuyén dong theo yéu cau nguoi dung.

- Tao hiéu tmg chuyén dong tu dong theo sép xép thoi gian hodc




kich chudt, phim, but trinh chiéu. .

- Sép xép hiéu ung chuyen dong theo thir tu yéu cau.

20. Cap nhat phin mém: Phan mém s& cap nhét khi c6 su ning
cap, bo sung tinh nang va dir li¢u méi.

Phin mém da dugc ching nhén ding ky ban quyén téc gia.

Thiét bi
cho hoc
sinh

San pham dat ching nhan: ISO 9001:2015, ISO 14001:2015,
ISO 45001:2018, ISO/IEC 27001:2022

1. Thiét bi diéu khién ciia hoc sinh

Thiét ké dua trén phén ctmg, sir dung that dé dang nhanh chong.
Be goi gido vién thi hoc sinh chi c¢in bim, yéu cu néi chuyén va
tién hanh thao luén. '

C6 chire ndng gitp hoc sinh lua chon cau tra 16 bai thi trac
nghiém, ¢6 man hinh hién thi LCD va ¢6 4 mic 4am lugng.
Tén s dép tng: 125Hz~12KHz

Ty 1¢ tin hiéw/nhiéu: > 50 dB

P06 méo cua tin hiéu: <3%

01 cong vao micro véi jack 3.5mm

01 cong ra tai nghe véi jack 3.5mm

01 cong két ndi dir liéu vao - ra chudn IDC '10pin

06 phim lyra chon dap 4an (dung trong thi tric nghiém)

04 phim lwa chon ché d6 4m lugng

02 phim di chuyén lén/xudng

02 phim lua chon chuong trinh hoc tir mdy ghi bang cta gido
vién (lya chon  thém)

01 phim két n01 vO1 gido vién khi can

Str dung ngudn dién DC 12V tir ngudn cung cip dién cua hé
thong

Thoi gian bao hanh: 12 thang

2. Tai nghe ¢6 microphone

Sur két hop hoan hao giita tai nghe va microphone, phu hop str
dung bt cir dau. Lép dém 0 hai bén tai thiét ké hién dai tao su
thoai mai khi sir dung ma van ngan dugc tap 4m bén ngoai.
Tai nghe:

Tai nghe c6 khung choang dau, 4m thanh ni véi jack cim am
thanh chuyén dung 3.5mm type

Tén s dap tmg: 20Hz~20KHz

Tré khéng: 32Q

Ty 1€ tin hiéu /nhiéu: >60dB

Microphone:

Loai triét tiéu tap 4am

Tan sb dap tng: 100Hz~16KHz

D6 nhay MIC: -47+4dB

Tro khang MIC: <600Q

Thoi gian bao hanh: 12 thang
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Thiét bi
day cho
gido vién

5.1

B6 may vi
tinh dé
ban

May tinh thuong hiéu Viét nam san xudt trén day chuyén cong
nghiép duoc chimg nhén quéan 1y chat luong theo tiéu chuin:
ISO 9001:2015; ISO 14001: 2015; ISO/IEC 17025:2017; ISO
45001: 2018; ISO/IEC 27001:2013 ; Dap tmg thong tu s6
40/2020/TT-BTTTT ngay 30/1 1:’2020 cua Bo Thong tin va
Truyen théng (do co quan c6 thdm quyén xac nhan).

B0 vi xtr ly: Intel® Core™ i3-12100 (bd nhé dém 12M, 3,30
GHz)




Bang mach chu sir dung Chipset Intel® H610; 4 x DIMM max
128GB:; Db hoa Intel® UHD Onboard; Gigabit LAN
controller.1x PS/2 keyboard,1x PS/2 mouse; 1x DisplayPort
port; 1x HDMI port; 1x DVI-D port; 1x D-Sub port; 1x LAN
(RJ45) ports; 1x Com port; 3x audio jacks; 4 x USB 3.2 Genl
ports (2 cong ra sau thin mdy( 1x USB 3.2 Genl Type-A port,1x
USB 3.2 Genl Type-C port , 2 cong choy trén bo mach chu); 8 x
USB 2.0 ports (4 cong ra sau than mdy. 4 cong chd trén bo mach
chit); 4x SATA 6Gb/s connectors; 1x LPT connector; 1x COM
connector; 1x Chassis Intrusion connector; IC 2.0 Onboard; 1x
TPM module connector; 1 x M.2 2280/2260/2242 (Both SATA
& x 2 PCIE mode); 1x M.2 slot with E key for WiFi (PCle)
module only(M2_2); 3 x PCle; 1 x PCI; 3x den LED (bao hong
CPU, RAM, VGA san trén bo mach chi)

Bo nhd: 4GB DDR4 Bus 2666Mhz

Video controller: Intel® UHD Graphics

Audio: 7.1-Channel High Definition Audio

Ethernet: Gigabit LAN controller

O cimg: SSD 256GB

Man hinh: LED 21.5" Widescreen (kich thuéc man hinh: 21.5";
Do phén giai: 1920 x 1080; P9 twong phan dong: 180.000. 000:
1; Cudng d6 sang: 250 CD/m2; Cong két nbi: VGA + HDMI:
Thm gian dap Umg 1ms, Tbc dd lam méi 100Hz; Goe nhin (doc/
ngang): 1780/ 1780)

V6 mdy va ngudn: Slim w/250W (1x Audio; 1x Mic, 2x USB
3.0, khe cam thé nhé (1x SD; 1x Micro SD) (Canh bao m¢ thung
may béng cach sir dung phan mém cai dit trong may tinh dé gui
thong qua thu dién tir dén nguoi quan tri duogc khai béo trong hé
thong khi thung may bi mo)

Ban phim: standard chuén USB(dong bo thuong hi¢u)

Chuot: Optical chuin USB (dong b0 thuong hiéu)

Biao hanh: 12 thang tdn noi nguoi str dung theo ticu chuin cua
nha san xuét

5.2

Khbi thiét
bi diéu
khién cta
gido vién

San phim dat chimg nhén: ISO 9001:2015, ISO 14001:2015,
ISO 45001:2018, ISO/IEC 27001:2022

1. Thiét bi diéu khién ciia gido vién

Tan sé dap mg: 40Hz~125KHz

Ty 18 tin hi¢w/nhiéu: > 60dB

D6 méo ctia tin higu: = 0.5%

D¢ giao tiép chéo: > 55dB

04 cong vao véi jack RCA (audio) va 01 cong ra véi jack RCA
(audio)

04 cong vao véi jack RCA (video) va 02 cong ra véi jack RCA
(video)

01 cong vao micro voi jack 3.5mm va 01 cOng ra tai nghe voi
jack 3.5mm

01 cong vao RGB D-Sub 15pm va 02 cdng ra RGB D-Sub 15pin
05 cong ra D- Sub 15pin két ndi may hoc sinh theo nhém (c6 thé
két noi 120 hoc sinh)

01 cong RJ45 két nbi ‘may tinh cua gido vién

01 cong RS232 két n6i mdy tinh cua gido vién

01 cong D-Sub 9pin két ndi may ghi bang cta gido vién (lua
chon thém)




01 cong D-Sub 9pin két néi bang diéu khién di dong cua gido
vién (lya chon thém) : )

Str dung ngudn dién DC 12V tir ngudn cung cép dién cua hé
théng

Thoi gian bao hanh: 12 thang

2. Ngudn cung cip dién ciia hé théng

06 cong dién ap ra

Dién 4p dau vao: AC 110V/220V+10%, 50/60Hz

Pién ap dau ra: DC +12V

Dong dién: 22A/40A

Cong suat dau ra: 400W/700W

D0 4m vén hanh: +85%

Thoi gian bao hanh: 12 thang

3. Tai nghe ¢6 microphone

Su két hop hoan hao gifra tai nghe va microphone, phu hop st
dung bat cir dau. Lop dém ¢ hai bén tai thiét ké hién dai tao su
thoai mai khi sir dung ma van ngan duoc tap 4m bén ngoai.
Tai nghe: i g '

Tai nghe c6 khung choang dau, 4m thanh noi véi jack cam am
thanh chuyen dung 3.5mm type

Tan s6 dap tmg: 20Hz~20KHz

Trdé khéng: 32Q

Ty 18 tin hiéu /nhiéu: >60dB

Microphone:

Loai triét tiéu tap 4am

Tan s6 dap tmg: 100Hz~16KHz

D§ nhay MIC: -47+4dB

Tro khe’mg MIC: <600Q2

Thoi gxan bao hanh: 12 thang

4. Phan mém diéu khién cai dat trén mdy tinh cia gido vién
Quan Iy va vén hanh hé thong

Tinh néing noi troi:

Gido vién c6 thé truyén giong noi cuia minh t6i hoc sinh théng
qua hé thong tai nghe chét luong cao.

Gido vién c6 thé str dung Mic dé néi chuyén v6i hoc sinh trong
khi van truyén am thanh tir may tinh téi hoc sinh dé giang giai
vé bai nghe.

Gido vién ¢6 thé lay mot hodc mét nhém hoc sinh lam mau va
truyén cho ca 16p.

Gido vién c6 thé hoi thoai véi bét ky hoc sinh nao vao bét ctt lic
nao.

Gido vién ¢6 thé chia 10'p thanh cdc nhém, méi nhém 2 hoc sinh
hogc nhiéu hon. Trong mdi nhém, hoc sinh c6 thé thao luan véi
nhau va khong bi anh huong béi cac nhom khéc. Gigo vién co
thé tham gia vao bét ky nhém nao vao bat ctr lic nao.

Gido vién c6 thé chi dinh hoc sinh bét bugc nghe 1 chuong trinh.
Gido vién c6 thé gidm sat bat ky hoc sinh nao vao bt cir luc nao
va dong thoi thiét 1ap thoi gian dé giam sat tat ca hoc sinh.

Giao vién c6 thé glam s4t 1an lugt timg hoc sinh

Gi4o vién c6 thé cai dat thoi gian hoc va thoi gian kiém tra.
Hoc sinh c6 thé £0i gido vién dé yéu cAu thao lugn

HJ trg chay nhiéu dinh dang 4m thanh théng dung nhu: mp3;
wav; midi; wma;.

Gido vién c6 thé tao bai kiém tra tric nghiém hd trg dén 6 tiy
chontraloi A,B,C, D, E, F




Gi4o vién c6 thé nhap dir liéu noi dung bai kiém tra nhanh chéng
tir tai liéu Word hodc file Text soan thao sin & nha sau d6 chén
vao phan mém dé to chirc thi trac nghiém tai 16p.

Gido vién c6 thé té chirc trdc nghiém nhanh d kiém tra mic do
nim bt bai hoc ctia hoc sinh. Pép an cua tirng hoc sinh hién
ngay trén phan mém.

Gi4o vién c6 thé ra cau hdi va hoc sinh thi dua tra 161 cau hoi dau
tién, 6 hoc sinh nhanh tay nhat két néi véi gido vién dé thao
luéin, cac hoc sinh con lai nghe thao uén.

Gio vién c6 thé td chirc va phéan tich bai kiém tra, chon dé A
hozc d& B hodic ca 2 d& va danh gid két qua.

Gido vién c6 thé phat bai nghe qua hé thong loa bén ngoai, thay
d6i ngudn 4m thanh aghe tir 4 kénh khac nhau, c6 thé quan 1y tin
hiéu VGA dén may chidu hodc thiét bi dau ra khac.

Gido vién c6 thé ghi am truc tlep bai giang dé 1am tai liéu tham
khao hogc nghe lai.

Gido vién c6 thé tao dit liéu hoc sinh theo chd ngm dé kiém sodt.
Giao dién diéu khlen dé sir dung véi cac nut bam dai dién cho
céc chire ndng bao gdm: Giang bai, lam mau, lam bai kiém tra
(Testing) va thu bai, thi dua tra 101 cau hoi dau tién va tra 161, bo
chon, hity 1énh, hdi thogi nhom nho va nhom lon.

Biéu tuong thé hién mdi hoc sinh trén giao dién phan mém hlen
thi ddy du tén hoc sinh khi duoc cai dat theo tén, vi tri chd ngdi,
lua chon dép 4n tra 1oi (trong trudng hop klem tra)

Chure nang E-Board tich hop trén phan mem gitp gido vién thao
tac but viét v&, c6 thé chon mau sac but va tdy x0a.

Chirc nang Help gitip gido vién tra ctru tinh néng truc tiép trén
phan mém.

Phén mém da dugc chimg nhén déng ky ban quyén tc gia.

Hé thong cap dién va cap tin hiéu ddng b, du cho ca hé thong
Bao gom: Day cap két ndi chuan D-Sub 9pin, day cap két nbi
chuin IDC 10pin, ddy cap HDMI, day cap USB, b¢ chia tin
hiéu, O cam, aptomat, nep, ..

- Day cép két noi chuén D- Sub 9pin 12m: 04 Soi

- Déy cép két ncn chuan D-Sub 9pin 4m: 12 Soi

- Day cép két néi chun IDC 10pin 1m: 32 Soi

- Day c4p HDMI 15m: 01 Soi

53 | Phukién |- Day cap USB 15m: 01 Soi Bo
- Bo chia tin hiéu: 20 b
- O cém: 01 cai
- Aptomat: 01 cai
- Nep: 42 cay
- Vat tu phu: Vit, tacke, biang keo, ke ban,..
Truycn tai thong tin, giao tiép giira may xu ly dir liéu tu dong
cuia gido vién va may hoc sinh.
Thoi gian bao hanh: 12 thang
Kich thuée (WxHxD): 1400 x 750 x 700 (mm)
Ban lam viéc lién hoc, chét liéu gd cong nghiép phu melamine
Ban, shé mau vang, mat ban, yém va chan ban day 17mm, ban ¢6 hoc treo
6 dl‘mé ho 1 ngan keo va 1 canh m& ¢6 khoa. Hang gia cong. B5
gidio vién Ghé xoay lung tua c6 tay vin, c6 dém va tya ni, didu khién bang ;

can,hcn
Xuat xtr: Viét Nam
Thoi gian bao hanh: 12 thang




Ban, ghé
dung cho
hoc sinh

Kich thude (WxHxD): 1200 x 690 x 450 (mm)

Ban dung trong phong hoc ngoai ngit danh cho hai ngudi ¢6
ngan go c6 dinh, yém dai sat dat. Khung bang thép hép son tinh
dién. Mat ban chat lidu gb cong nghi¢p day 17mm phu melamine
mau vang, ngin va yém chét liéu gd cong nghiép day 15mm pha
melamine. Hang gia cong

Ghé gép, khung thép ma va khung ghé bang éng thép ©22. Pém
va tua ghé bing mut boc PVC.

Xuét x{: Viét Nam

Thoi gian bao hanh: 12 thiang
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PHONG N

GHE THUAT (MY THUAT)

THIET BI

DUNG CHUNG

May tinh
xach tay

- CPU: Intel® Core™ i3-1315U (1.2 GHz - 4.5GHz/ 10MB/ 6
nhan, 8 ludng)

- RAM: 1 x 8GB 3200MHz DDR4 (H5 tro ti da 16GB)
- O cimg: 512GB SSD M.2 NVMe )
- Man hinh: 15.6" Full HD (1920 x 1080) Man hinh chong 16a,
250 nits, 45% NTSC
- Khéc: Ban phim thuong, HD webcam, Dolby Atmos, Non-
EVO
- OS: Windows 11 Home

May

chiéu da
nang ,
Man
chiéu, Phu
kién

May chiéu

Chung loai: May chiéu thong minh (smart projector), tich hop
san trong may chiéu hé diéu hanh Android

H¢ diéu hanh Android 9.0

CPU: Amlogic S905X3; ROM: 16GB; RAM: 2GB (onboard)
Tu dong cap nhét firmware khi ¢6 phién ban méi qua internet
(OTA)

Ngon ngit giao dién cd T1engV1et va tiéng Anh

Cdng nghé xtr ly anh sang so: DLP

bo phan giai thue: XGA (1024x768 pixels) hd tro VGA(640 x
480) dén WUXGA(1920 x 1200)

Cuong d6 chiéu sang: 4,000 Ansi Lumens

Ty s6 tuong phan: 20,000 : 1

Mau hién thi: 1,07 ty mau

Ty 1& khung hinh: chuan 4:3 (c6 5 ché @ khac nhau: Auto / Real
/4:3/16:9/16:10)

Throw Ratio: 1.96~2.15; Zoom ratio: 1.1X

Bong den: 200W

Tudi tho béng dén: Normal 6,000 gid; Economic 10,000 gio;
SmartEco 10,000 gi0; LampSave 15,000 gi¢s

Chinh méo hinh: chiéu doc +/- 40 mtc

Tuong thich véi may tinh: 4801, 480p, 576i, 567p, 720p, 1080,
1080p

Tén sb quét: Ngang: 15K~102KHz: Doc: 23~120KHz

Cong suat loa: SW x 1

Wireless: 802.11 a/b/g/n/ac (2,4G/5G); Bluetooth: Bluetooth 4.0
Céng két ndi: HDMI x 1; VGA in x 1; VGA out x 1; Audio
in(mini jack) x 1; Audio out (mlnljack) x 1; RS232x 1; USB
TypeA x 4; USB Type mini B x 1;

Kich thude: 296 x 120 x 232 mm; Trong luong: 2.6 kg

bién ngudn: AC 100 - 240 V

Do on: 33/29 dB (Normal./Eco.)

Cong suét tiéu thu: Max 300W, thong thuong 275W, Eco 232W,
ché d6 chd <0.5W

Nhiét d6 hoat dong: 0~400C




Céc chirc nang tiéu chudn:

May chiéu duoe tich hop sén trong may hé diéu hanh Android
9.0. :

H3 tro 3 dau doc U‘m dé hd trg st dung chudt, ban phim, USB
cung mot luc. :

Trinh chiéu khong day v&i moi thiét bi (Windows / Mas OS /
iPad / iPhone / Android / Chromebook).

Trinh chiéu khong day, nhdn cung lac 4 thiét bi (chia 4 man
hinh) trinh chleu

Chtre ning két nbi wifi, hd trg trinh duyét web truc tiép trén may
chiéu

Chirc ndng truy cdp internet truc tiép tir may chiéu ma khong can
may tinh.

Chirc ning két nbi khong day véi loa Bluetooth, tai nghe
Bluetooth

Tinh nang Wifi Hotspot cho phép phat song wifi cho phép cac
thiét bi di dong khac két n01

Chire nang két néi truc tiép voi ban phim va chudt (co day va
khong day). St dung bar phim va chuét dé thao tac diéu khién
tryc tiép trén may chiéu khong can may tinh.

Thanh tab vu hai bén man hinh hé tro thao tac nhanh nhu tré lai
man hinh chinh, quay lai, loa, chon tin hiéu dau vao

Chite nang doc true tiép file trén thiét bi USB, hd trg nhiéu dinh
dang file nhu: DOC, XLS, PDF, PPT, JPEG, MP3, MP4

Chirc nang ban phim ao. 36 ngdn ngir

Piéu khién tir xa (Remote) dugc tich hop bt chi laser.

Hé théng quan ly tai khoan glup nguoi diing dé dang trong viée
dang nhép, quan ly, ddng bo va c4 nhén hoa cai dat.

Heé théng quan ly tai khoan: nguoi sur dung c6 thé truy cap vao
tai khoan cloud trén mdy chiéu (nhu Google Drive, OneDrive,
Dropbox, Box, Nextcloud) dé truy cap file luu trix bing cach
dang nhép vao tai khoan

Giai phap quan ly thiét bi tir xa cho phép ngudi dung quan ly,
phén tich, diéu khlen thlct bi may chiéu thong minh nhu tat
nguon, cap nhét phan mén, diéu chinh 4m lugng, chon ngudn
vao, diéu chinh ché do khung hinh, didu chinh ché @ hinh anh,
tai/xoa ung dung...

Chirc nang phat thong béo tap trung tir xa [én may chiéu thong
qua wifi, cho phép phat thong bao nhu thoi khoa biéu, 1o
nhéc..

Chure nang trinh chiéu phim 3D

Ngon ngir Menu: 30 ngdn ngit, trong do co tiéng Viét va tiéng
Anh.

May chiéu tich hop cong nghé chong bui, loai bo lugng 16n bui
tich tu, tang do bén cua thlet bi va giam chi phi bao hanh bao tri.
San pham dat theo tiéu chudn: ISO 9001:2015, ISO 14001:2015,
ISO 27001:2013 va ISO 45001 :2018. San pham phai c6 gidy xac
nhan thong s6 k§ thuat hang héa va cam két ddy du phu tung,
linh kién thay thé trong vong 05 nam cua Nha san xuat hogc Nha
phan ph01

Man chiéu

Puong chéo: 100 inch

Kich thudc inch (WxH): 70"" X 70"

Kich thudc met (WxH): 178 X 178 cm

Ty 1&: 1:1 (P4 bao gdm gi treo )




Phu kién thi cong : Gia treo may chiéu, Cab HDMI, day dién,
nep, 6 cim, dinh vit,..

Dén chiéu
séng

Loai dén thong dl_mg 6 chao; chén cao c¢6 diéu chinh dugce cac
gbc do chiéu sang khac nhau; ddy dién dai; anh sdng vang; cong
suat khoang 20W.

Gia de
mau v& va
dung cu
hoc tip

- Gia c6 nhiéu ngan, bang gd cao su ghép d& théo lap va an toan
trong str dung;
- Kich thude: (1.2x0.4x0.9)m

Cai

Ban, ghé
hoc mi
thuat

+ Ban (01 cai) o

- Mt ban phéng va chan chiu luc, chiu nuée, ¢6 thé gap gon;
Kich thude (600x1200)mm cao 850mm:;

- Chan sat vudng 25mm, tole tdm 1,2mm va 1mm, son tinh dién
- Lién két bang boulon, mbi han c6 khi CO2 bao vé

- Tiép xtic v6i san bang 4 dé nhua

+ Ghé (02 cai)

- Ghé don khong c6 tua, diéu chinh duoc cao/thip.

- Mat ghe bang nhua F30mm

- Chén sat 6ng vudng 20mm, son tinh dién

- Lién két bang vis va mdi han ¢6 khi CO2 bao vé

- Tiép xuc véi san bing 3 dé nhua
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Buc, bé

- B§ buc, bé gom 2 loai c6 kich thudce nhu sau:

Loai (1) dai 800mm, rong 800mm, cao 1000mm; mat byc, b¢
lam bang gd day 18mm dugc son mau tring, c6 khung bang st
(25x25)mm son tinh dién

Loai (2) dai 200mm, rong 300mm, cao 200mm; mit buc, bé lam
bang gd day 18mm duge son mau tring, c6 khung bang sét
(20x20)mm son tinh dién.

Ta/ gia

- Kich thude: (1 ?60x1060x400) mm

- Vat liéu: G4 cao su ghép chét lugng AB day 18mm (+ Imm)
toan bd phu PU 3 16p, lung ti bang van MDF day Smm phu 2
mat

- C6 4 ctra gd c6 khéa va tay nam; chéc chin, bén vitng, dam
bao an toan khi sir dung.

- Bén trong ¢6 6 dot c¢6 thé diéu chinh do cao

- G& dat yéu céu theo TCVN 8575:2010

Cai

3 -
Mau vé

- B miu vé& gdm c6 6 khdi:

+ Khdi co ban 3 khéi: 01 khéi 1ap phuong kich thude:
(250x250x250)mm; 01 khéi cau ducmg kinh 200mm; 01 khéi
hinh chép tam gidc can, day hinh vudng, kich thudce: cac canh
day (200x200)mm, cao 300mm.

+ Khéi bién thé 3 khdi: 01 khéi hop chit nhat kich thude: dai
300mm, rong 150mm, cao 100mm; 01 khéi tru kich thuée: cao
300mm, dudng kinh 150mm; 01 khéi chép nén kich thuéde:
chiéu cao 350mm, duong kinh day 250mm.

- Vit lidu: Bang nhua, _khong cong vénh, chiu duge nude, an
toan trong st dung, mau vé mau tring.

Giave (3
chén hodc
chir A)

- Tang giam chiéu cao tir Im dén 1.4m

- C6 thé di chuyen xep gon trong 16p hoc;

- Chét liéu: Bing sit ong vuong 20, 25mm day 1.2mm, dudng
kinh 16 tole day 0.8mm. Toan bd son tinh dién. Lién két bing
mdi han c6 khi CO2 bao vé. Tiép xtc san bang dé nhua, khéng
cong vénh, chiu dugc nude, an toan trong sir dung.

Cai

40

10

Bang vé

- Chat liéu gd, khéng cong vénh, chiu duoc nudc, an toan trong
str dung; kich thudce (850x650)mm; do day Smm.

Cai

40




Bo but 1ong loai tron hoac det thong dung, s6 luong: 6 cai (tir 1

L1 | Batlong | 40 o8 6 hotc 2:4.6/8.10.12). Bo | 40
” Biegpha | o ("Z‘hét lii%u: Béng‘nhua, bé fn_ﬁt phang, khong cong, vénh, khong 3
mau thdm nudc, an toan trong sur dung; Cai 40
- Kich thude toi thidu: (200x300x2.3)mm
. Chat lidu: Bang nhua cé quai xach, 2 ngan chira nude ¢6 thé lay
13 Ongrira | duoc ra ngoai, quay xéch c6 noi cam co sau khi rira khong cong Cai
but vénh, an toan trong str dyng. al -
- Kich thuéc: (200x150)mm, dung tich khoang 2 lit nuéc
14 | Lo dd hoa | Lo c6 tay cAm can g6 dai 120mm, khung bang sat dugc son tinh C4i s
(tranh in) | dién, 16 bang cao su kich thudc dai 150mm, dudng kinh 30mm.
- B9 mau loai théng dung, an toan trong sir dung, khong c6 chat
M: .. | doc hai. Gdm 12 mau, déng géi riéng cho timg mau:
au Goat ) oyl
15 | (Gonache: | GOm céc mau: do. vang, tim, xanh ¢6 ban, xanh la cay, xanh 16 20
luc, cam, hong, den, tran nau, xanh da troi; P
colour) & &
- Mbi loai mau c6 dung tich t6i thiéu 200ml, cac mau duge dong
g6i dam bao an toan va thuan loi trong su dung.
Loai thong dung, s6 lwong 12 mau:
- GOom cac mau: do, vang, tim, xanh ¢6 ban, xanh la cay, xanh
Ze o luc, cam, hong, den, trdng, nau, xanh da troi; .
lo- | Rataan - Mdi mau c6 trong Iugng 02 kilogam; Hop 10
- Mdi mau duoc déng goi dam bao an toan va thuan loi trong sir
dung, khong c6 chit doc hai.
G | PHONG NGHE THUAT (AM NHAC)
Nhac cu
thé hién
tiét tiu
Theo mau cua loai trong, mat trong bang simili dan hoi tot 6
1 | Tréng nhod hoa vén, gbm tréng va mot dui go. Trong ¢6 duong kinh 180mm | Bo 5
chiéu cao 75mm, dui gd bang nhua chiéu dai 1?0mm
Theo mau cia nhac cu dan toc, gdm hai manh gd hinh tron bing
2 | Song loan | gb cao su qua tam say phu PU 3 16p, duong kinh 60mm, cao Cai 10
30mm, duorc lién két bang day thép chinh phim rong 16mm.
3 Thanh Theo mau ctia nhac cu dan toc, g6m hai thanh phach lam bang Ci 20
phéach g0 qua tam sdy phit PU mau 3 16p, kich thudge: (25x145)mm. P
Theo mau cta nhac cu théng dung, g6m triangle va thanh g& déu
bang kim loai. Chiéu dai méi canh cua tam giac 1a 180mm lam
4 | Triangle | bing thép F8mm c6 khoan 16 gan day treo va tay nam nhua, Bo 5
thanh go bang thép FSmm, chiéu dai 110mm c6 tay nam boc
nhua.
. | Theo miu cua nhac cu thong dung. Duong kinh 270mm, chiéu
Tambouri &
5 i cao S0mm, mat tréng meca ¢6 hoa vén, trong c6 12 cip luc lac Cai 5
chia thanh 2 tang.
Bells Theo mau ctia nhac cu thong dung (loai chuéng khong co cao
6 | Instrumen | d9), tay nim bang gd, gom 5 qua chudng nho dugc lam tir kim Cai 5
t loai, gan v&i nhau trén 1 ddy da tong hop.
Theo mau ctia nhac cy thong dung, gdm hai bau rong bang nhua
7 | Maracas | PS ¢6 nhiéu mau, ¢ tay cdm va ddy treo, bén trong dung nhimg | Cap 5
hat nhya mau tao &m thanh dai khoang 20cm can nang 70gram.
San pham duoc lam tur g0 cao su ghép tam sdy pht PU 3 16p.
+ Ong g0 ¢6 hinh & dng tron:
g | oodbloc | 01 Ong ©45x75mm tao ra am thanh thép; ca | 3

- 01 Ong D45x1 ISmm tao ra Am thanh cao;
Puoc gén trén dé gd kich thudce (105x35x20)mm, c6 tay cAm




®20x100mm. ; ’
+ Dui g6 dai 185mm, dau c6 khoi go tron @23mm.

Nhac cu
thé hién
giai diéu,
hoa 4m

Keén phim

Theo mau cua nhac cu thong dung, c6 37 phim. Nhac cu nay ¢6
nhiéu tén goi nhu: melodica, pianica, melodeon, blow-organ, key
harmonica, free-reed clarinet, melodyhom....

Cai

10

Recorder

Theo mau cua phac cu thong dung. Loai sdo doc soprano
recorder lam béng' nhua, dai 330mm, tha trude cé 7 10 bam,
phia sau ¢6 1 16 bam, dung hé thong bam Baroque.

Cai

25

Xylophon
e

Theo mau ctia nhac cu thong dung.'G(‘“)m' 15 thanh kim loai dt{qc
gan voi nhau vao gid dd ( thanh ngan nhat 9 cm, thanh dai nhat
18 cm), c6 hai dui gd bang nhua dai 30 cm.

Cai

Ukulele

Loai ukulele concert 1am bang gb, c6 4 day.
Déng dan: Soprano. Kich thudc dai: 58cm.
Mat Lung bo tron

Phan Bridge ngya dan theo timg ranh

Mat g0 trén, hong, lung: African Sapele

G can dan: Gabon Okume

Nudc son phu: Whisky Barrel Burst mo.

Electric
keyboard
(dan phim
dién tir)

- Ban phim 61 phim véi 3 mirc cam ung lye.

- Phurc diéu t6i da 256 4m sic ap dung trén tat ca bo am sic trén
dan.

- Thanh phén b dém 16 parts; By nhé 128 MB.

- Phat MP3/Wave va doc diéu dém truc tiép tir thé nhé USB,
Pitch Bend c6. Am séc 433 + 256 (GM2) cho phép nguoi dung
tao am dudi hinh thirc luu vao bank tiéng. Pan tich hop 8 bank
va mdi bank gém 4 4m, bé tiéng Piano chuan: 51 tiéng, Bo
trong: 8 + 9 (GM2), 10 hidu img Reverb (h01 am), 8 hiéu Ung
hop xudng. Tich hop san 4m sic cta bo tiéng dan ca Viét Nam
phuc vu t6i uu cho viéc day hoc. Dich tone -12—+12 (in
semitones), tdng giam bat do -2—+2; 12 PADS cho nhac MP3
Plackback doc truc tlep tir USB.

- USB ¢6 chira phin mém luu tit ca cac bai nhac (nhac ¢6 101 va
khong 101) trong chuong trinh gido duc 4m nhac tir 1ép 1 dén 16p
12 cua B6 GDDT Viét Nam. Céc bai nhac trén dugc nha cung
cap chon lgc, bién soan, hoa a am phdi khi, thu 4m va san xuét
riéng cho dan E-X30 (ban quyén thudc nha cung cip).

- Tempo (tbc do): 30-280. May danh nhip 0, 2-9 véi dai nhip tir
30 dén 280. Diéu chinh nhip bing nut (+-). Thu 4 am 10 bai trong
dan va khong gi6i han véi USB. 160 bai v6i cac cAp db tir Organ
dén Piano 4 ap dung tir kho Am Sac ctia dan. Hién thi ngay trén
man hinh LCD bao gom c4c ndt nhac cua tay trai va phai, dya
theo 160 bai nhac cai sén phit hop véi cip tiéu hoc dén trung
hoc.

- Styles (sb diéu): 347 Styles (tich hop sn cac Styles clia Viét
Nam, phu hop cho viéc day hoc tir cap tiéu hoc dén trung hoc).

- Dan tich hop chire nang USB. C6 thé luu tir 01 ~ 512 tén va sb
bai hat ctia nguoi dung (twong g véi bai hat cua ngudi diing
trén nhac cu).

- Cai dat 1 cham: 4 Settings/Styles. With
Tempo/Tone/Style/Transpose Lock Functions; Controls (nit
diéu khién) START/STOP, SYNC START, INTRO/ENDING,
FILL A, FILL B, FADE, CHORD.




- Didu khién Bank: Bank, M1, M2, M3, M4. Cho phép luru tit
ca cac cai dat vé am sac va c6 thé goi lai ngay tuc thi bang céch
nhan mot nat duy nhét
- Céc phim goi truc tiép: Metronome, Mixer, Piano, Voice,
Styles, Song, Demo. Tuy chinh am luong Equalizer trén 4m sic
va nhac dém truc tiép khi biéu dién. Tinh nang Mixer cho phép
hiéu chinh riéng 4m iwong cua tirng thanh phén phat nhac dé giir
can bang 4m lugng thich hop. Cho phép tuy chinh vdi cac pham
vi am lugng nhu: 4m lugng am sic R1+R2; DUAL - v6i chitc
niing kép cho phép xép 16p hai giong néi khéc nhau lai voi nhau
nhu hai nhac cu khac nhau choi ciing mdt lic. Am lugng 4m sac
L; Am luong may dem nhip; Am lugng Micro; Am luong bo g6:
tréng; Am lugng tram; Am luong dém: 1,2.3,4.5.

Nut DICT (c6 2 ché o hge hop am va kiém tra hop am): Tinh
ndng gitp ngudi hoc hiéu 15 vé céu tao hop 4m trén dan, tir cac
hop 4m cén ban dén nang cao, duoc hién thi truc tiép trén man
hinh hd trg toan dién che viéc hoc dan. DSP mo phong cac hi¢u
trng khong gian cho am sdc va nhac dém, ngudi choi co thé tuy
chinh da dang céc hiéu g khong gian cho man trinh dién.

Chirc ning HARMONY (HrmDuet, HrmTrio, HrmOctv,
Hrm1+5, HrmCtDut,HrmBlock, Hrm4Cls1, Hrm4Cls2,
Hrm4Open), khi tinh nédng dugc bat am sac sé tur dong dugc
thém hiéu ttng hoa 4m cho cac nét nhac khi choi & phan bén tay
phai. Tinh nang O.T.S (cai dat mot lan cham): Khi bat cai dat
mdt cham, c6 thé goi lai ngay lap tirc tht ca cac cai dat lién quan
dén nhac dém tu dong bao gom lua chon am sic va céc tuy chinh
chi véi mot 1an cham nat. Chue nang thu am va sang tac
(Arranger) va MP3: Chirc néng hd tro choi nhac trén nén bai hat
yéu thich, ngudi dung ¢6 thé thao tac don gian bang cach choi
giai diéu bang tay phai va hop 4m véi bén trai. Tinh nang FADE
TIME: tang giam &m luong tu dong cho mé bai va két thic nhip
di¢u va bai hat (co thé cai dat thoi gian ting giam hiéu tmg).

Dic diém nodi bat:

Am thanh piano chan thye. 256 4m sdc da am dé hd tro kha ning
biéu dat va sang tao &m nhac khong gi0i han.

Thuong hi€u noi t1eng thé gioi 1a viét tat cua chét lugng, tinh
biéu cam va do bén.

Bao gom am nhac truyén théng Viét Nam va nhiéu dia phuong
trén thé gioi, ké ca céc giai diéu dén tir Chau A, Brazil va Trung
Dong.

Chure nang Arranger (thu am va sang tac) hd trg ngudi choi phat
trién ky thuét va nhip diéu tbi da, cho phép ban téi hién cac bai
hat bit hu va tao ra cic man trinh dién kinh dién.

Péu vao micro dugc thiét k& thuén tién cho viéc biéu dién solo
ma khong phai gén thém thiét bi,

Thiét ké siéu nhe (chi nang 6.2 kg), loa trén bo mach va hoat
dong béng pin cho phép ban choi va luyén tap & moi noi.

Cac am piano tich hgp chuyén nghiép gitp ban c6 cam himg.

- Phat lai MP3, Midi; Dan tich hop ghi am MIDI thoi gian thyc.
Phét lai ghi &m man trinh dién organ. Churc nang Arranger hd tro
nguoi choi phat trién ky thuat va nhip diéu t6i da, gitip nguoi
choi d& dang trinh dién lai da thé loai céac bai hat trén khap thé
gioi.

- Speakers: 10cm (4 inches) x2. Tweeters: 2.5cm (1 incher) x2.
Cong suét loa phat 10 W + 10 W phit hop v6i khong gian 16p
hoc; loa trén bo mach va co ché @6 hoat dong bang pin cho phép




choi nhac va luyén tap & bét ctr dau. ,

- Pan ¢6 bd nho dé thu am, ghi am; Pan c6 cong USB TYPE B
gitip nguoi dung két ndi véi cac phan mém soan nhac - chép
nhac — Sequenser. C6 dudng két ndi voi cac thiét bi di dong
(smartphone, tablet,...). Man hinh LCD hién thi ddy di thong tin
cic khéa nhac, am sic, chi din tay trai va phai toi uu hoa cho
viéc day hoc truc tiép trén dan.

- Pan va hat véi dan qua ngd cdm Micro véi hiéu ung Delay,
Reveb, Chorus, Equalizer (10 effect tiy chon, biéu dién truc tiép
trén dan) EQ Piano, EQ Pop, EQ Rock, EQ Class, EQ Jazz, EQ
R&B; RevHalll RevHall2, RevHall3, RevHall4, RevPnoH,
RevRooml, RevRoom2, RevRoom3, RevChrh, RevGrg,
RevStdH; ChrChrs1, ChrChrs2, ChrChrs3,
ChrChrs4,ChrGMCrl1, ChrGMCr2, ChrCell, hrCel2,ChrSympl,
ChrSymp2, ChrDoub, ChrStd. Loai Micro di keém: Dynamic
(Hudng thu séng: Unidirectional Cardioid, Tan so dap ung: 50 -
16000 Hz, - D6 nhay (@ 1KHz, 74dB S.P.L): -54dB +3dB, - Tr&
khang: 600 Q £30%- S.P.L t6i da (1%T.H.D): >130 dB- Trong
lugng: 266g- Kém diy micro dai 5m (1 du Canon, 1 dau 6 ly
mono). Pedal (Ped Sust, Ped Soft, Ped Mem, Ped St/s): kéo dai,
déu déu, nhe, nhip diéu/bai hat, biéu cam.

- Pau vao/dau ra: Gidc cim ban dap SUSTAIN: Loai 1/4-inch
TRS phone (pedal 6mm); Gidc cam két ndi bo d6i ngudn DC
12V. Gidc cim dau vao micro: MIC. Gidc cam AUX
OUT(L/MONO, R): Két ndi thiét bi 4 am thanh bén ngoai loai
1/4-inch phone (out put 6mm); Glac cim tai nghe: PHONES

- Giac cim stereo chuén; Glﬂ.C cim USB Computer port: TO
HOST - USB kiéu B; Giac cim thiét bi két néi 6 dia flash USB:
Kiéu A;

- Nguon cap: DC12V/2000mA, 6 pin kich thuéc “AA” hogc pin
kiém twong duong. Bo d01 ngudn AC; Tu dong tat ngudn: Tuy
cai dit thoi gian c6 thé tit hodc sau 30, 60 phiit néu khéng sur
dung.

- Kich thude: Chiéu rong 956 mm 37-11/16 inches, Chiéu dai
360 mm 14-3/16 inches, Chiéu cao 133 mm 5-1/4 inches, Trong
luong 6.2 kg 13 1bs 11 oz.

- Mot bd dan tiéu chuan gdm: Pan Organ + Adaptor 12V
2000mA + Sach huéng din + Gia nhac + Bao dan + chan X +
USB chira tat ca bai nhac trong chuong trinh gido duc.

- Phu kién tuy chon mua thém: Micro + Pedal + Headphone.

- San pham duoc san xuét va bao hanh bai nha san xuét c¢6 hé
thdng quan 1y chat luong dat tiéu chuin JIS Q 9001:2015
(ISO9001:2015).

- Pan Organ d4p tng tiéu chuan dién 4p thip theo quy dinh sé
2014/35/EU, quy dinh 2014/30/EU, quy dinh ErP 2009/125/EC
va quy dinh RoHS 2011/65/EU dua trén cac tiéu chun duoc ap
dung nhu sau:

- B¢ an toan: phu hgp theo quy dinh EN 62368-
1:2014/A11:2017
- Khi thai: phu hgp theo quy dinh EN 55032:2015/A11:2020
(Class B): Phu hop theo quy dinh EN61000-3-2:2014 va phu
hop theo quy dinh EN 61000-3-3:2013.

- Mién nhiém: phit hop theo quy dinh EN
55035:2017/A11:2020
- ErP: phu hop theo quy dinh (EC) No 1275/2008; (EC) No
2019/1782 (yéu ciu vé thiét k&, sinh thai cho cac san pham lién




quan dén ning lugng cua héi dbng Chau Au).

v6i stre khoe con ngirdi va méi truong (tuong tu ISO
14001:2015)

- San pham duoc phan phm va bao hanh chinh hang tai Viét
Nam béi don vi ¢6 hé théng quan 1y chat luong dat tiéu chuin
ISO 9001:2015.

gidi.

glao duc va dao tao phat huy céc nang khiéu, k¥ nang 4m nhac.

- RoHS: phu hop theo quy dinh 2011/65/EU - Tiéu chuén vé su
dam bao su han ché céc chat ddc hai cua cac thiét bi dién tur dbi

Thuong hiéu dang tin ciy duoc lua chon bai cac nhac si trén thé

D4y 1a mot trong nhimg cay dan phu hop nhét trong moi trudmg

THIET BI DUNG CHUNG

Smart tivi
65 inch

Kich thuéc man hinh: 65 inch

Do phéan giai: 3,840 x 2.160 (UHD)

D6 sang: 330 nit

T4m nén: LED Direct

CPU: Quad core (ARM Cortex -AS55/A75)

RAM: 2GB

Loai loa: 2CH (10W-+10W)

Xtr 1y hinh anh Al

Xu ly &m thanh Al

Truyen hinh: K7 thuat s6 DVB-T2/C

Hé diéu hanh: WebOS hoic twong duong

Trinh duyét web

Youtube

HG trg DIAL

Smart Share

Screen Share

Loai: Smart TV chuyén dung

H3 tro nhan dang giong nodi (tuy chon)

HO tro giai phap quan ly tép trung

HS tro chudn dodn 101 qua IP/ USB

Ché d6 khéa mot s6 tinh ning TV: cai dat, thay doi ngudn tin
hiéu dau vao, thay d6i kénh TV

Khoéa cong két noi HDME, USB

Hb tro SNMP

Bat man hinh qua mang LAN

HO tro tu dong bét TV kiii co dién

HJ tro thiét 1ap nguon hinh anh dau vao mic dinh khi bat TV
Cai dit nhanh bang USB

C6 16p pht bo mach, ting do ben TV

HJ tro chia sé mang LAN qua cbng RJ45

HJ tro tao diém  phat song Wifi trén TV va chia sé két nbi
Internet cho thiét bi khac

H5 tro khoa cdng UDP va TCP khong sir dung trén TV, ting
tinh bao mat

HO tro tinh ning mdt remote TV chi didu khién 1 TV duy nhét,
tranh anh hudng TV khéc (tiy chon)

Ché d(f) tiét kiém nang luong

Két ni co san

HDMI: 3 cng, USB: 2 cdng, RI45: 2 cbng, Cong External
Speaker Out (3.5mm phone jack), Cong Audio quang, RF, RS-
232C, Wifi, Bluetooth

Nam san xudt: 2025

Bio hanh: 36 thang tan noi theo tiéu chun nha san xuét




San pham déap tmg QCVN 63:2020/ BTTTT, QCVN
118:2018/BTTTT, ISO 9001 2015, 1S0O 14001:2015, TCVN
9536:2012

Phuy kién ldp dit: Gia treo tivi 65inch, Cab HDMI, day dién, 6
cam, nep, dinh vit,..

Ghi chu:

Bit ky thwong hiéu, ma hiéu, xudt xit, danh tir riéng (néu co) trong bang yéu cau ky
thudt chi mang tinh chat minh hoa cho cdc tiéu chudn char lwong, tinh nang ky thudt khé mo
ta, nha thau cé thé lwa chon dir thau hang hoa co nguon goc, xudt xir, nha san xudt, thirong
hiéu, md hiéu phit hop véi diéu kién cung cdp nhing phai dam bdo yéu cau tiéu chudn k thudt,
ddc tinh kj thugt, tinh ndng sir dung “twong dwong” hodc “wu viét” hon so véi yéu cau toi
thiéu ciia HSMT.

1.3. Cdc yéu cau khdc

1.3.1. Mirc d6 dép tg céc yéu cau vé bao hanh, bao tri

- Thoi gian bdo hanh va thoi gian khic phuc su ¢b hong héc: Co cam két bao
hanh cho hang héa cung cap thuoc goi thau > 12 thang. Nha thau cam két phai cé
mat trong vong 48 gio dé stra chira, khic phuc cac hu héng, sai sot ké tir khi nhén
duoc yéu cau cua chu dau tu.

- Bao tri hang hoa: Nha thau phai trinh bay dugc ké hoach bao tri va ¢ cam két bao tri
cho hang hoa cung cap thudc go1 thau tdi thiéu 03 thang/ lan trong thoi han bao hanh (thoi gian
cu thé s& dugc cac bén thong nhat theo lich bao tri thiét bi).

- Nha thau cam két trudc khi tién hanh dua thlet bi vao lip dat, nha thiu s& cung cap cac
tai lieu: CO, CQ, Gidy ching nhén chét lugng, gidy ching nhan xuat xuéng dé don vi giam
sat (néu c6) hodc Chu dau tu tién hanh kiém tra theo quy dinh, néu hang héa nao khong dap
g, nha thau phai tién hanh dbi tra, bd sung hang hoa dung quy dinh trong vong 72 gid. Néu
qué thoi han trén nha thdu khong khic phuc cac sai sot thi nha thau bj danh gia khong hoan
thanh hop dong.

1.3.2. Kha ning thich g vé dia ly va tac dong dbi vdi ste khoe ngudi sir dung, moi
truong

- Nha thau phai c¢6 cam két hang héa duge cung cip hoan toan thich rng, hoat dong hoac
sir dung binh thuong trong trong diéu kién nhiét d9, khi hau, do 4m va cac diéu kién dia ly
khéc tai Viét Nam

- Nha thau phai c6 cam két toan bd hang héa chao thau deu khong anh hudng tac dong
xau dén moi truong theo quy dinh; Trong trudng hop c6 su ¢d vé moi truong do hang hoa cua
nha thau chao xdy ra thi nha thau s& hoan toan chiu trach nhiém truée Chu dau tu va phap luat
lién quan.

- C6 cam két hang héa cung cép cho goi thau khong tac dong dén strc khoe ciia ngudi sir
dung.

1.3.3. Bang mo ta chi tiét thong s ky thuat hang hoa du thiu:

- Nha thau phai cung cip trong E-HSDT ctia minh Bang mo té chi tiét cac thong sb ky
thudt .. - cho toan by hang hoa du thau dé chtrng minh hang héa do nha thau chao dép tmg véi
cac yéu cau tai diém a khoan 1.2 Muc 1 Chuong V.

Stt |Tén hang héa| Thong s6 ky thuit theo Théng s6 ky thuit ciia| Nha thiu tw
yéu cau ciia E-HSMT |hang héa dw thiu trong| danh gia
E-HSDT
[ghisé| [ghitén] [ghi thong s6 ky thugt | [ghi thong sé kp thudt | [ghi ddp img
thir tu] theo yéu cdu cua E- ctia hang héa duw thau] | hodc twong
HSMT] duong...]

Muc 2. Ban vé: Khong c6 ban ve.
Muc 3. Kiém tra va thir nghiém:




- Trude khi tién hanh dua thiét bi vao st dung hdi ddng nghiém thu ctia Chi dau tu tién
hanh kiém tra theo quy dinh, thir nghiém chét lwgng hang héa, truomg hop hang hoa khong phu
hop v6i dac tinh ky thudt, khong dép mg nhu céc yéu cau ctua E-HSMT thi Chu dau tu co
quyén tir chbi va Nha thau phai ¢6 trach nhiém thay the dé dap tng dung céc yéu cau vé dic
tinh k¥ thuat. Toan b céc chi phi li€n quan cho viéc tién hanh thay thé hodc diéu chinh nay do
nha thau chiu. Pong thoi, viée thay thé hodc diéu chinh nay khong 1a ly do dan t&i viée kéo dai
thoi gian, tién do thyc hién hop dong

- Thoi gian thay thé san phim hang hoa khong dap g ding cac yéu cau vé dic tinh ky
thuat 12 01 1an trong thoi gian khong qua 72 gio, néu qua thoi gian néu trén ma nha thau van
khong déap tmg Chu dAu tu co quyén tir chdi hang hoa ctia nha thau va chdm dut hop dong, va
¢6 thong bao vé viéc Nha thau khong hoan thanh hop déng theo quy dinh, dong thoi Nha thau
phai chiu trach nhiém boi thuong cho Chu dAu tu cac chi phi phat sinh tir viéc mua sam hang
hoéa va dich vy tuong tu do. Bdi thuong thiét hai trén co s& toan bd thiét hai thuc té va tong gia
tri boi thuong thiét hai toi da la 100% gia tri goi thau.

- Trong truong hop cin thiét Chi dAu tu c6 quyén tién hanh cac kiém tra bd sung, Chi
dAu tu c6 thé yéu cau nha thau chuyen hang héa t6i noi kiém dinh dugc phap luat cho phép
ctia Chu diu tu. Qua qua trinh kiém tra néu bat ky su thay ddi ngudn goc, chung loai, quy cach
k¥ thuat ndo sai khac voi ddc tinh ky thuét, khong dap ng theo cac yéu cau ciia E-HSMT déu
khong dugc chap nhan, néu c6 két qué khong dung theo E-HSMT thi chi phi kiém tra b sung
va cdc chi phi lién quan do Nha thiu chiu. Viéc thuc hién kiém dinh ctia Bén moi thau khong
dan dén viéc mién trir nghia vu bao hanh hay cac nghia vu khac cia Nha thau ddi véi hang hoa
du thau.




