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

Muc 1. Yéu ciu vé ky thuat

Yéu cau vé kj thudt bao gom cdc ndi dung co ban nhw sau:

1.1. Giéi thiéu chung vé dw dn/dw todn mua sim, géi thiu

- Tén dy toan mua sidm: Mua sim Thiét bj day hoc tdi thiéu cép THPT.

- Tén goi thau: Mua sam Thiét bi day hoc tdi thiéu cdp THPT.

- Chu dau tu: Truong THCS&THPT Dan tc ndi trd Ha Tinh

- Pia diém thuc hién: Truong THCS&THPT Dan toc ndi tri Ha Tinh. Dia chi:
Xa Huong Khé, tinh Ha Tinh

- Hinh thirc lya chon nha thau: Chao hang canh tranh, trong nudc, qua mang.

- Phuong thurc lya chon nha thau: Mot giai doan 01 ti ho so

- Ngudn vén: Ngudn vén ngan sach nha nudc.

- Thoi gian bat dau to chirc lya chon nha thau: Quy IV nim 2025

- Loai hop dong: Pon gia ¢ dinh

- Thoi gian thuc hién géi thau: 60 ngay.

1.2. Yéu cau vé k¥ thuét

1.2.1. Yéu cau chung:

- Yéu cau nha thdu mé ta thong sd k¥ thuat ctia hang héa va cac dich vu lién
quan chimg minh hang héa do nha thau chao tuan thi cac thong sb ki thuat va cac
tiéu chuan dudi day hodc co cau hinh twong duwong. Bat ky thuong hiéu, nhan hiéu
nao néu co trong bang yéu cau k¥ thuat déu mang tinh chat minh hoa cac tiéu chuan
chét lugng, tinh ning k¥ thuat yéu cau. Nha thau cé thé lwa chon dw thau hang héa
c6 nguon goc, xudt xir, nha san xudt, thwong hiéu phii hop véi diéu kién cung cip
nhuwng phdi dam bdo yéu ciu cé théng sé ky thudt, tinh néing siv dung, tiéu chuin
cong nghé “twong dwong” hodc tét hon so voi cac yéu cau cu thé ¢ dudi va cung
cap tai liéu chtirng minh sy dap ung tot hon ctia hang hoa chao thau so véi yéu cau
cua HSMT.

- Noi ham tuong duong dugc quy dinh trong yéu cau ky thuat dugc hiéu la:
(1) Pugc co quan c6 tham quyén ching nhan tuong duong tiéu chuin
(2) Tuwong duong vé chat lugng hinh anh, d6 chinh x4c mau sac va goc nhin.



(3) Twong twong vé tinh chat co khi va thudc tinh vat 1y cua vat liéu.
(4) Cac yéu t6 twong duong khac (néu co)

- Bang dap tmg yéu cau k¥ thuat hang hoa (file word/excel dinh kém E-HSDT):

STT | Yéu cau k¥ thuit ciia | Dap wing ky thudt | Tai liéu ky thuit tham chiéu trong
Ho so moi thiu ciia HO so' du thau E-HSDT
(1) 2 3) ’ ’ @
1 Tén hang hoa theo E- | Model / Nha san xuat, | - Dan chi€u tung chi tiét mo ta hang
HSMT Xuét xtr hod t&1 Trang ... cia Catalog/Tai liéu
Mo td hang hoa cua E- | MO0 td hang héa cia | k§ thuat/Mo ta hinh anh ... thuoc E-
HSMT E-HSDT (chi tiét dap | HSDT

ung tirng muc)

- Tai liéu chimg minh vé viéc hang hoa
tuong duong hoic tét hon

1.2.2. Yéu cau k¥ thuit chi tiét:

STT

Chiu dé day hoc

Danh muc

Théng s6 ky thuit (hodc twong
dwong, hodc tot hon)

2.

TOAN

A
CHUNG

THIET BI DUNG

1 Hinh hoc

Bo thiét bi dé

day hoc toan

trén bang trong

B0 thiét bi dé v& trén bang gom:
- 01 chiéc thudc thang dai t6i
thiéu 500mm, do chia nho nhat
13 lmm duoc 1am bang nhya,
khong cong vénh, mau sic tuoi
sang, an toan v&i nguoi st dung.
Vach ké trén thudc thang, mau
chir va ké vach trén thudc tuong
phan v6i mau thude dé dé doc
sO.

- 01 chiéc compa dai 400mm
voi dau duoc thiét ké thugn loi
khi v& trén bang bang phan, but
da, mot du thuén loi cho viéc
¢d dinh trén mat bang; vat li¢u
bang nhom, khong cong vénh,
mau sdc tuoi sang, an toan véi
nguoi su dung.

ve

THIET BI THEO
CAC CHU BPE

| MO HINH




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
I HINH HQC VA PO
LUONG
1.1 Hinh hoc khong gian | Bo thiét day hoc | M6 hinh ba dudng conic:

vé cac duong

conic.

- Khéi hinh nén day c6 duong
kinh 200mm, cao 350mm béng
nhya day 1.8mm trong suot truc
gilra bang thép son mau trang,
céc mit cat hinh tron, elip co
dinh; mat cét hypecbol parabol
bang nhya ctng voi mau sac
phan biét gilra cac mat cit, ¢o
thé théo lap & day hinh nén; Gia
do hop 1ap phuong canh 100mm
nhya PS trong c6 16 v6i dudng
kinh 58mm.

- Tt ca duoc 1am bang vat liéu
an toan trong qua trinh su dung.

Bo thiét day hoc
vé& hinh chép, hinh
chép cut, hinh
lang tru.

Bo thiét bi day hoc vé hinh
chop, hinh chop cut, hinh ldng
try gom:

- 01 tr dién 4 mat 1a tam giac
déu, d¢ dai canh 160mm;

- 01 khbi lang try hinh chir nhat
c6 day, nap bang nhya, day hinh
vuong canh 120mm, cao
210mm, c6 khoét 1 khdi lang tru
tam giac bang 1/4 lang try
vuong (c6 canh day 120mm, 2
canh con lai ¢o kich thudc béng
nhau va bang 1/2 dudng chéo
day);

- 01 khdi lang try tam giac gdm
3 tir dién bang nhya ABS ghép
lai:

+ 2 tir dién cao 210mm, mot
canh day 120mm, 2 canh con lai
bang 1/2 duong chéo day ling
tru hinh chir nhat;

+ 1 t&r dién dugc ghép boi 4 tam
giac vudng bang nhau (mét canh
gbc vuong dai 210mm, canh goc
vudng con lai dai bang 1/2
duong chéo lang tru hinh chir
nhat).




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

* Cac mat thiét dién tiép xuc
nhau phai cung mau va c6 dinh
vi bang nam cham: Mit tlep xuc
v6i lang try hinh chir nhat bang
nhua chinh pham PSHL

* Tét ca duoc 1am béng vt liéu
an toan trong qua trinh su dung.

111

TRANH  DIEN
TU/PHAN MEM

bai s6 va Giai tich

Tranh dién tr

B¢ tranh dién tr dugc xay dung
theo Chuong trinh Gido duc
2018

Bo tranh dién tir bao gom:

- Bang tong két tinh chat va cac
dang d0 thi ctia cdc ham s6 y =
ax™2 +bx+c(a#0);y=ax"3+
bx"2 +cx +d (a #0);
y=(ax+b)/(cx+d) (c#0,ad-
bc#0);y=(ax"2+bx+c)/(mx+n)
a# 0, m # 0 va da thuc tu khong
chia hét cho da thirc mau); ham
s6 luong giac; ham s mii; ham
s 1ogarit.

- Bang cong thirc nguyén ham
ctia mot s6 ham sb so cap.

- B6 hinh anh vé cac phép bién
hinh: phep tinh tién, phép vi tu,
phép dbi xtmg truc, phép d6i
xung tam, phép quay; phép doi
hinh, phép dong dang.

- B hinh anh mé ta vé cung,
goc lugng giac, ham sb lugng
gi4c (dién ta quan hé ham sb
lugng giéc).

San pham duoc chira trong
USB, déng goi trong hop co
kich thudc 9 x 9 x 2 cm, gidy
Ivory 300gsm, c6 ma QRCode
c6 thé tra ctru ddy du thong tin
san pham chi can 1 1an quét, co
1 16p pp chat liéu ngoai troi
chdng thdm nuéde, ting 6 bén
dat tiéu chuan QCVN
3:2019/BKHCN, TCVN 6238-




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

3:2011

B6 tranh dién tir ¢6 hd tro da
ngon ngir

Bo tranh dién ti ¢6 thé su dung
trén ca moi trudong khong co két
ndi internet 13n c6 két ndi
internet.

GOm cac chire nang chinh:

- C6 thé thay d6i mau séc tiy v,
¢6 thé t6 lai mau trén tranh.

- Chure ndng xem truc tiép, co
thé di chuyén qua lai gitta cac
tranh.

- Chure nang phoéng to, thu nhd
tranh, xem tranh dudi dang toan
man hinh.

- Tinh nang trinh chiéu bang
slide tu dong di chuyén qua
tranh tiép theo sau mot khoang
thoi gian.

- Tranh dién tr c6 thé xem truc
tiép khong can cai dat.

- C6 popup thong tin hd trg gitip
nguoi dung dé dang lién hé
huéng dan trong sudt qué trinh
su dung.

- B0 tranh dién tr ¢ tri tué nhan
tao gitip cho gido vién c6 thé tim
kiém thong tin hodc nghién ciru
trong giang day.

- C6 popup tich hop video va
trinh huéng dan sir dung dé
dang tim hiéu khi sir dung

- Trinh v& biéu d6 tu duy: V& so
dd, biéu @6, hinh minh hoa;
chén hinh khéi, duong thang,
van ban; vé dd thi, so dd tu duy;
chinh stra file PDF; xuét file
SVG, PDF, JPG, PNG.

Nha san xut duoc cip ching
nhén doanh nghiép khoa hoc va
cong nghé

Nha san xuit duoc cip gidy xac
nhan ding ky xuit ban pham




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Doi ngii san xuat dugc cap
chung chi lanh dao va quan ly
xuét ban; chimg chi bién tap
Céc tranh duoc cap Quyét dinh
xuét ban theo dang Luat xuét
ban va cac quy dinh lién quan,
thé hién 6 cac thong tin vé S
xac nhan dang ky xuét ban,
Quyét dinh xuat ban va s6 ISBN
riéng biét diing theo mon.

San pham dugc san xuit theo
tiéu chuan vé hé théng quan 1y
dat chirng nhan: ISO 9001:2015,
ISO 45001:2018, ISO 14001:
2015, ISO/IEC 27001:2022
hodc tuong duong

Dai s6 va giai tich

Phan mém toan

hoc

Phin mém toan hoc cap THPT
ddm bao v& do thi clia ham so
bac hai; d6 thi ham s6 lugng
giac; do thi ham s6 lily thira,
ham sé mil, ham sb 16garit va
tim hiéu dic diém cta ching;
minh hoa sy tuong giao cla cac
d6 thi; thyc hién cac phép bién
ddi d6 thi; tao md hinh thao tac
dong mo ta gidi han, mo ta ham
s6 lién tuc; tao mo hinh mé ta
dao ham, ¥ nghia hinh hoc cua
tlep tuyén; tao hoa vin, hinh
khéi, tinh toan trong dai sb va
giai tich; tao mo hinh khéi tron
xoay trong mot s6 bai toan ng
dung tich phéan xac dinh.

1. Quy dinh vé sian pham

San xuét dap ung yéu cau tai
muc III.1, Danh muc thiét bi day
hoc t6i thiéu cip Trung hoc phd
thong - mon Toan hoc theo
thong tu s6 39/2021/TT-
BGDDT.

2. Hinh thirc, miu mi

- B6 san pham ban giao bao
gdém: 04 USB trong d6: 01 USB
tron bo tich hop dung cho 16p




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

10,11,12 va 03 USB cua tung
khdi 16p, duoc bao vé bai mut
chdng sdc gitp phong tranh hu
hong

- Mdi 01 USB chira b cai, 01
file hudng dan sir dung, 01 tai
khoan bao gém tén ding nhap
va mat khau truy cap phan mém
va thu vién dién tir trén trang
Web.

3. Mi truwdng trién khai

- St dung duoc trén may tinh ca
nhéan va man hinh tuong tac
thong minh (cau hinh tdi thiéu:
CPU Core i3 hoac cao hon,
RAM 2GB hoic cao hon, O
clg: tréng it nhat 30 GB, str
dung trén hé diéu hanh
Windows 7, Windows 10,
Windows 11, va MacOS tu
phién ban 10.14.6 trd 1én) hoac
tuong duong

+ Ung dung hd tro sir dung
trong méi trudng khong cé két
ndi internet

+ Website dugc truy cap thong
qua céc trinh duyét web phd
bién: Chrome, Céc coc, Mozilla
Firefox, Microsoft Edge, ..v..v..
4. Mo ta chirc nang

4.1. Chirc niing hwéng din
chuén bi bai giang dién tir:

- Soan thdo mdi bai giang trinh
chiéu hoic tao bai giang tir thu
vién c6 san; Bo cong cu hd tro
thiét ké bai giang (hiéu ing
chuyén slide, chén chir, video,
audio, hinh anh,... tir thu vién
media vao bai giang); Chén,
upload file hinh anh, video tir
may tinh cd nhan lén bai giang
ca nhan; Tao tro choi tuong tac:
O chit, ndi cot, ai 1a tridu phu;
Chirc ning tich hop huéng dan




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

td chire hoat dong hoc tap va
thong tin mo rong tryc tiép trén
bai giang dang dugc trinh chiéu.
- Quan ly thu vién bai giang
trinh chiéu; Chia sé bai giang
dién tir cia minh cho gido vién
khac trén hé thong; Tim kiém
bai giang theo tir khoa, khdi 16p,
bd sach gido khoa, ..v..v..

4.2. Chirc niing huéng din va
st dung Thu vién hoc liéu 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 tu:
video, audio, hinh anh,...

4.3. Chirc nang xay dung,
chuin bi ké hoach bai day
dién tir

- 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 1y phé duyét véi
cap quan 1y nha truong trén hé
théng.

4.4. Chirc niing huéng din va
chuén bi ciu héi, bai tap

- Tao cau hoi dung sai; cau hoéi
dang mot lya chon; cau héi dang
nhiéu lya chon; ciu hoi dang tu
luan; cau héi dang nhom; cau
hoi dang tuong tac st dung text,
hinh anh, video.

- Sip xép phén loai cau hoi theo
4 mirc do (nhan biét, thong hiéu,
van dung, van dung cao)

- Chtrc nang tao choi tuong tac:




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

1at thé, dién tir vao chd trong;
viét tu luan cu tra 10i; nghe va
chon; kéo tha; sép xép tir thanh
cau.

- Tim kiém b¢ cau héi theo tir
khoa, mon hoc, khdi 16p; Tim
kiém cau hoi theo d6 kho, loai
cau hoi.

4.5. Chirc niing hd trg chuin
bi cong tac kiém tra, danh gia
- Tao va quan 1y ngin hang cau
hoi, dé thi, dé kiém tra, danh gia
theo ma trén tuy y.

- Chirc ning tao dé kiém tra
danh gia c6 tu dong dao cau hai,
dao dap an theo 4 muc d¢ dap
g thong tu s6 5512/BGDDT-
GDTrH ngay18 thang 12 ndm
2020, c6 chirc nang thoi gian
dém nguoc dé dong va chuyén
cau hoi.

- T6 chirc kiém tra danh gia
trong day hoc tryc tuyén: Gido
vién tao cac bai kiém tra giao
cho hoc sinh truy cap lam bai
truc tuyén bang tai khoan hoc
sinh sau d6 ngp bai, hé thong hd
trg tyr dong cham diém dap tmg
yéu cau theo thong tu sb
09/2021/TT-BGDDT ngay 30
thang 03 ndm 2021 va quyét
dinh s6 4725/QD-BGDPT ngay
30 thang 12 ndm 2022.

- Cham diém cho bai kiém tra,
theo doi diém s6 qua d6 gido
vién c6 thé danh gia sy tién bo
ctia hoc sinh qua timg mdc thoi
gian.

- Tao cac ma dé khac cho dé
kiém tra.

- In dé kiém tra, dap an.

- Tim kiém bai kiém tra dénh
gi4 theo khéi 16p, mén hoc.
4.6. Quan ly nhém hoc, l6p




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

hoc va twong tac giira gidao
vién - hoc sinh - phu huynh.

- Tao 16p hoc, nhém hoc.

- Quan ly hoc sinh theo 16p.

- Chia sé hoc liéu dién tir vao
16p hoc, nhém hoc.

- Két hop véi tai khoan cua hoc
sinh, gido vién c6 thé giri két
qua hoc tap cho phu huynh dé
phu huynh tham gia vao hoat
dong hoc tap cua hoc sinh, dap
g tiéu chi ctia hé thbng LMS
theo quyét dinh s6 4725/QP-
BGDDT ngay 30 thang 12 nam
2022.

- Chtic nang "chat" trong nhém
hoc: hoc sinh gtri céc cau hoi
hoic trao doi, thao luan trong
nhom hoc véi gido vién va cac
hoc sinh khac. Qua do, gido vién
tra 101, giai dap thac mic, tu
vén, hd tro cho hoc sinh dap tng
yéu cau thong tu s6
09/2021/TT-BGDDT ngay 30
thang 03 nam 2021.

- Hé thong tu dong théng ké s6
lwong trao d6i thao luan giita
giao vién véi hoc sinh. Gido
vién c6 thé tai duoc béo cdo
théng ké.

4.7. Ung dung hd tro sir dung
trong méi truong khong cé két
nédi internet

- B6 cong cu hd tro thao tac
trinh chiéu bai giang.

- Trinh chiéu thu vién media:
Hinh anh, audio, video, 3D.

- Tim kiém hoc li¢u dién tir theo
mén hoc, khdi 16p,..

- Chtric nang phan loai bai
giang/thu vién media "chua tai"
va "di tai" bang biéu tuong va
bo loc gitip nguoi dung dé dang
phan biét, tim kiém va st dung.




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

4.8. Giao dién ngon ngir,
twong thich hé thong:

- HO tro ngdn ngit 1a Tiéng Viét
va Tiéng Anh

- Két hop tdt v6i cac phan mém
Sketchpad, Photoshop, Corel
Draw, Excel... trong qua trinh
xdy dung va str dung tu licu
minh hoa bai giang. Vi du gido
vién c6 thé v& hinh bang
Sketchpad rdi dwa vao bai giang,
tao cac Word Art hoac Chart
trong word va Excel va cit dan
vao bai giang.

- Chuc ndng nang cép, cap nhat
phan mém khi c6 phién ban méi
5. Mo ta n¢i dung

Bai giang, m6 hinh toan hoc
theo chuong trinh GDPT 2018
va cac b sach gido khoa hién
hanh, bao gom:

Lép 10

- 35 mo hinh toan hoc theo
chuong trinh GDPT 2018, tiéu
biéu bao gdbm: Tap hop va cac
phép toan trén tap hop; Bat
phuong trinh bac nhat hai an;
Gia tri luong giac cua tir 0 dén
180; H¢ thtrc lugng trong tam
giac; Dau ctia tam thuc bac hai;
Ham sb bac hai;...v..v...

- 07 bai gidang minh hoa theo cac
b6 sach Canh diéu, Chan troi
sang tao va Két ndi tri thuc, tiéu
biéu bao gdbm: Téap hop va cac
phép toan trén tap hop; Bat
phuong trinh bac nhat hai an;
Gia trj luong giac cua tir 0 dén
180; H¢ thirc lugng trong tam
giac; DAu cta tam thurc béc hai;
Ham sb bac hai ;...v..v...

Lop 11

- 23 mo hinh toan hoc theo
chuong trinh GDPT 2018, tiéu




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

biéu bao gdbm: Lugng giac; D6
thi cua day s0; DO thi ciia ham
so Ham so lién tuc; Do thi ham
s6 mil va ham so logarit;
Phuong trinh tiép tuyén; .

- 07 bai gidang minh hoa theo cac
b6 sach Canh diéu, Chan troi
sang tao va Két nbi tri thic, tiéu
biéu bao gdm: Ham s6 lugng
giac; Gidi han cua diy so; Gidi
han ctia ham s; Ham s6 lién
tuc; ham s mil va ham sb
logarit; Phuong trinh, bt
phuong trinh mii va Logarit;
Dinh nghia va y nghia cia dao
ham ..v..v...

Lop 12

- 36 mo6 hinh toan hoc theo
chuong trinh GDPT 2018, tiéu
biéu bao gdm: Phuong trinh
d@)ng bién, nghich bién cua ham
s6; d6 thi ham sd; Phuong trinh
tich phan; Ung dung hinh hoc
cua tich phan;...v..v...

- 06 bai giang minh hoa theo cac
b6 sach Canh diéu, Chan troi
sang tao va Két nbi tri thirc, tiéu
biéu bao gom: Tinh don diéu
ctia ham sb; Duong tiém cén cia
dd thi ham s6; Khao sét sy bién
thién va v& dd thi ham sb; Tich
phan; Ung dung hinh hoc cua
tich phan;..v..v...

6. M6 ta n¢i dung theo cac bo
sach giao khoa

Bai giang minh hoa, m6 hinh
toan hoc theo cac bo SGK cua
chuong trinh GDPT 2018 bao
gom:

Lop 10

- 07 mo6 hinh toan hoc theo bd
sach Két ndi tri thie; 15 md
hinh toan hoc theo bd sach Chan
tro1 sang tao; 15 md hinh toan




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

hoc theo bd sach Cénh diéu.

- 10 bai giang minh hoa theo bd
sach Két ndi tri thic; 13 bai
giang minh hoa theo bg sach
Chan troi sang tao; 13 bai giang
minh hoa theo bd sach Canh
diéu.

- 02 Bo dé kiém tra giita ky.

- 02 Bo dé kiém tra cudi ky.
Lop 11

- 42 mo hinh toan hoc theo bd
sach Két ndi tri thirc; 35 mod
hinh toan hoc theo bo sach Chan
troi sang tao; 35 mo hinh toan
hoc theo bo sach Canh diéu.

- 17 bai giang minh hoa theo bd
sach Két ndi tri thirc; 17 bai
giang minh hoa theo bd sach
Chan tro1 sang tao; 17 bai giang
minh hoa theo bd sach Canh
diéu.

- 02 B6 dé kiém tra giira ky.

- 02 Bo dé kiém tra cudi ky.
Lop 12

- 59 m6 hinh toan hoc theo bd
sdch Két ndi tri thire; 40 md
hinh toan hoc theo bo sach Chan
tro1 sang tao; 50 mo hinh todn
hoc theo bd sach Canh diéu.

- 08 bai gidang minh hoa theo cac
b6 sach Két ndi tri thirc; 06 bai
giang minh hoa theo cac b sach
Chan troi sang tao; 08 bai giang
minh hoa theo cac bo sach Canh
diéu.

- 02 B6 d¢é kiém tra giira ky.

- 02 Bo dé kiém tra cudi ky.

7. Phap 1y san phim

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

- Hé thdng hoc liéu dién tir danh
cho gido duc phd thong dugc co
quan Nha nudc c¢6 thaim quyén
tham dinh dat cac tiéu chi:
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+ Phu hop véi dinh hudng
chuyén d6i s6

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

- San pham duoc cip quyét dinh
xuat ban dién tir boi Nha xuat
ban ¢6 chirc ning xuét ban dién
t;

- Nha san xuat dép tmg du cac
diéu kién vé hoat dong phat
hanh xuit ban pham dién tir theo
quy dinh cua phép luat, do B
Thong tin va Truyén thong tham
dinh va cap phép;

- Phan mém duoc ding ky
quyén tac gia;

- San pham duoc san xuét theo
tiéu chuan vé hé théng quan 1y
dat chtrng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodac twong duong

- San pham dap ung cac tiéu
chuan Khoa hoc va Cong nghgé,
do co quan Nha nudc c¢6 tham
quyén chimg nhan

Hinh hoc va do luong

Phan mém toan

hoc

Phan mém toan hoc cip THPT
d4m bao biéu thj duoc diém,
vecto, cac phép toan vecto trong
hé truc toa d§ Oxy; v€ duong
thang, duong tron, cac duong
conic trén mat phfmg toa do; tao
dugc su thay d6i hinh dang cua
cac hinh khi thay d6i cac yéu tb
trong phuong trinh xac dinh
ching; thiét ké d6 hoa lién quan
dén duong tron va cac dudng
conic; v& duong thang, mat
phang, giao diém, giao tuyén,
tao hinh trong khong gian, xac
dinh hinh biéu dién; tao mé hinh
khéi tron xoay trong mot sd bai
toan Ung dung tich phan xéc
dinh; v€ dudong théng, mat
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phéng, mat cau trong h¢ truc toa
doé Oxyz; xem xét sy thay doi
hinh dang khi thay d6i cac yéu
t6 trong phwong trinh cua
chung.

1. Quy dinh vé san phim

San xuat dap g yéu cau tai
muc I11.2, Danh muc thiét bi day
hoc tdi thiéu cip Trung hoc phd
thong - mon Toén hoc theo
thong tu s6 39/2021/TT-
BGDDT.

2. Hinh thirc, mau ma

- B san pham ban giao bao
goém: 04 USB trong d6: 01 USB
tron bd tich hop dung cho 16p
10,11,12 va 03 USB cua tung
khéi 16p, duge bao vé boi mit
chéng sdc gitp phong tranh hu
hong

- Mbi 01 USB chira b cai, 01
file huéng dan sir dung, 01 tai
khoan bao gdom tén dang nhap
va mat khau truy cip phan mém
va thu vién dién tur trén trang
Web.

3. Mbi truomg trién khai

- Str dung duogc trén may tinh ca
nhan va man hinh tuong tac
thong minh (cau hinh t6i thiéu:
CPU Core 13 hodc cao hon,
RAM 2GB hoic cao hon, O
clig: tréng it nhat 30 GB, str
dung trén hé diéu hanh
Windows 7, Windows 10,
Windows 11, va MacOS tur
phién ban 10.14.6 trd 1én) hoac
twong duong

+ Ung dung hd tro sir dung
trong mdi truong khong co két
ndi internet

+ Website dugc truy cap thong
qua céc trinh duyét web phd
bién: Chrome, Céc coc, Mozilla
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Firefox, Microsoft Edge, ..v..v..
4. Mo ta chirc ning

4.1. Chirc niing huéng din
chuén bi bai giang dién tir:

- Soan thao mai bai giang trinh
chiéu hoic tao bai giang tir thu
vién c6 san; Bo cong cu hd tro
thiét k& bai giang (hiéu tmg
chuyén slide, chén chir, video,
audio, hinh anh,... tir thu vién
media vao bai giang); Chen,
upload file hinh anh, video tir
mady tinh cd nhan lén bai gidng
ca nhan; Tao tro choi tuong tac:
O chit, ndi cot, ai 1a tridu phu;
Chtic ning tich hgp huéng dan
td chure hoat dong hoc tap va
thong tin mé rong tryc tiép trén
bai giang dang duoc trinh chiéu.
- Quan ly thu vién bai giang
trinh chiéu; Chia sé bai giang
dién tir cia minh cho gido vién
khac trén hé théng; Tim kiém
bai giang theo tir khoa, khoi 16p,
bd sach gido khoa, ..v..v..

4.2. Chirc niing huéng dan va
st dung Thw vién hoc liéu dién
tu:

- Quan ly thu vién hinh anh,
video, audio; Truy cap, tim kiém
hoc liéu dién ti: video, hinh
anh,...

- Trinh chiéu hoc li¢u dién tur:
video, audio, hinh anh,...

4.3. Chtc nang xay dung, chuan
bi ké hoach bai day dién tir

- Quan Iy thu vién ké hoach bai
day; Tim kiém ké hoach bai day
theo tir khoa, khi 16p, bo sach
gido khoa, ..v..v..

- Thém mdi, soan thao, chinh
stra ké hoach bai day; Upload
hinh anh véao ké hoach bai day
ca nhan.
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- Nop va quan ly phé duyét véi
cap quan 1y nha truong trén hé
théng.

4.4. Chirc niing huéng din va
chuén bi ciu héi, bai tip

- Tao cau hoi dung sai; cau hoéi
dang mdt lya chon; cau héi dang
nhiéu lya chon; cau hoi dang tu
ludn; cau héi dang nhém; cau
hoi dang tuong tac st dung text,
hinh anh, video.

- Sap xép phan loai cau hoi theo
4 mirc 6 (nhan biét, thong hiéu,
van dung, van dung cao)

- Chirc nang tao choi twong tac:
1t the, dién tir vao chd tréng;
viét tu ludn cau tra 1oi; nghe va
chon; kéo tha; sap xép tir thanh
cau.

- Tim kiém b cau héi theo tir
khoa, mon hoc, khdi 16p; Tim
kiém cau hoi theo d6 kho, loai
cau hoi.

4.5. Chirc ning hd tro chuin
bi cong tac kiém tra, danh gia
- Tao va quan 1y ngin hang cau
hoi, dé thi, dé kiém tra, danh gia
theo ma tran tuy y.

- Chirc ning tao dé kiém tra
danh gia c6 ty dong dao cau hoi,
dao dap an theo 4 murc d9 dap
tmg thong tu s6 5512/BGDDT-
GDTrH ngay18 thang 12 nam
2020, c6 chire nang thoi gian
dém nguoc dé déng va chuyén
cau hoi.

- T6 chirc kiém tra dénh gia
trong day hoc truc tuyén: Gido
vién tao cac bai kiém tra giao
cho hoc sinh truy cap lam bai
tryc tuyén bang tai khoan hoc
sinh sau d6 ndp bai, hé thong hd
trg tu dong cham diém dap tng
yéu cau theo thong tu s6
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09/2021/TT-BGDDT ngay 30
thang 03 ndm 2021 va quyét
dinh s6 4725/QD-BGDDT ngay
30 thang 12 ndm 2022.

- Chém diém cho bai kiém tra,
theo ddi diém sb qua dé gido
vién c6 thé danh gia sy tién bo
ctia hoc sinh qua timg mdc thoi
gian.

- Tao cac ma dé khac cho dé
kiém tra.

- In dé kiém tra, dép an.

- Tim kiém bai kiém tra dénh
gia theo khéi 16p, mén hoc.
4.6. Quan ly nhém hoe, 16p
hoc va twong tac giira gidao
vién - hgc sinh - phu huynh.

- Tao 16p hoc, nhom hoc.

- Quan ly hoc sinh theo 16p.

- Chia sé hoc liéu dién tir vao
16p hoc, nhém hoc.

- Két hop voi tai khoan cua hoc
sinh, gi4o vién c6 thé giri két
qua hoc tap cho phu huynh dé
phu huynh tham gia vao hoat
dong hoc tap cua hoc sinh, dap
tng tiéu chi ciia hé théng LMS
theo quyét dinh sd 4725/QD-
BGDDT ngay 30 thang 12 nam
2022.

- Chtrc nang "chat" trong nhém
hoc: hoc sinh gui céc cau hoi
hodc trao ddi, thao luan trong
nhém hoc véi giao vién va cac
hoc sinh khéc. Qua do, gido vién
tra 10, giai dap thic mic, tu
van, hd trg cho hoc sinh déap tng
yéu cau thong tu sb
09/2021/TT-BGDDT ngay 30
thang 03 nam 2021.

- H¢ théng tu dong théng ké s6
luong trao d6i thao luan giira
gido vién véi hoc sinh. Gido
vién c6 thé tai duoc bao co
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thong ké.

4.7. Ung dung hd tro sir dung
trong méi trwong khong cé két
ndi internet

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

- Trinh chiéu thu vién media:
Hinh anh, audio, video, 3D.

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

- Chtrc nang phan loai bai
giang/thu vién media "chua tai"
va "da tai" bang biéu tuong va
b loc gitip nguoi dung dé dang
phan biét, tim kiém va st dung.
4.8. Giao dién ngon ngir,
twong thich hé thong:

- Hb trg ngon ngir 1a Tiéng Viét
va Tiéng Anh

- Két hop tdt v6i cac phan mém
Sketchpad, Photoshop, Corel
Draw, Excel... trong qua trinh
xdy dung va str dung tu licu
minh hoa bai giang. Vi du gido
vién c6 thé v& hinh bang
Sketchpad roi dua vao bai giang,
tao cac Word Art hoac Chart
trong word va Excel va cét dan
vao bai giang.

- Chirc nang nang cip, cip nhat
phan mém khi ¢6 phién ban
moi.

5. M6 ta nfi dung

Bai gidang, mo6 hinh toan hoc
theo chuong trinh GDPT 2018
va cac b sach gido khoa hién
hanh, bao gom:

Lop 10

- 13 mo6 hinh toan hoc theo
chuong trinh GDPT 2018, tiéu
biéu bao gdbm:Vecto trong
khéng gian; Toéng va hiéu cua
hai Vecto; Tich vo hudng hai
Vecto; Phuong trinh duong
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thang; Ba duong Conic;...v..v...
- 09 bai giang minh hoa theo céc
b0 séch Canh diéu, Chan troi
sang tao va Két nbi tri thic, tiéu
biéu bao gém: Khai niém Vecto;
Téng va hiéu hai Vecto; Tich
mdt sb voi mot Vecto; Vecto
trong mit phang toa do; Tich vo
hudng hai Vecto; Phuong trinh
duong thang; Puong thang va
dudng tron trong mat phang toa
do; Ba duong Conic; ..v..v...
Lép 11

- 74 mo6 hinh toan hoc theo
chuong trinh GDPT 2018, tiéu
biéu bao gdbm: Puong thing va
mit phang trong khong gian;
Hai duong thang song song;
Duong thang song song v6i mat
phang; Hai mit phang song
song; Phép chiéu song song;
Phep chiéu vudng goc; Buong
thang vudng goc voi mat phang;
Hai mit phang vudng goc; Goc
giita duong thang va mit phang;
Thé tich;...v..v...

- 11 bai giang minh hoa theo cac
b6 sach Canh diéu, Chan troi
sang tao va Két nbi tri thirc, tiéu
biéu bao gdbm: Puong thang va
mit phang trong khéng gian;

Hai duong thang song song;
Puong thang va mit phing song
song; Hai mit phing song song;
Hai duong théng vudng goc;
DBuong thang vudng goc voi mat
phang; Phép chiéu vuodng goc;
Goc gitra duong thang va mat
phang; Hai mit phang vuong
g6c; Khoang céch; Thé tich;
VoV

Lép 12

- 32 m6 hinh toan hoc theo
chuong trinh GDPT 2018, tiéu
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biéu bao gém: Biéu thurc toa do
cac phép toan Vecto; Phuong
trinh mit phang; Phuong trinh
duong thang; Phuong trinh mat
CAu;...V..V...

- 05 bai giang minh hoa theo céc
b¢ sach Canh diéu, Chan troi
sang tao va Két nbi tri thic, tiéu
biéu bao gdm: Vecto va cic
phép toan Vecto trong khong
gian; Biéu thurc toa do cau cac
phép toan Vecto; Phuong trinh
mit phang; Phuong trinh duong
thang; Phuong trinh mit cau;
V.V

6. Mo ta n¢i dung theo cac bd
sach giao khoa

Bai gidang minh hoa, mé hinh
toan hoc theo cac bo SGK cua
chuong trinh GDPT 2018 bao
gom:

Lop 10

- 4 mo6 hinh toan hoc theo bo
sach Két ndi tri thic; 25 md
hinh toan hoc theo bo sach Chan
tro1 sang tao; 25 mo hinh todn
hoc theo bd sach Canh diéu.

- 09 bai giang minh hoa theo bo
sach Két ndi tri thirc; 10 bai
giang minh hoa theo bg sach
Chan troi sang tao; bai giang
minh hoa theo bd sach Canh
diéu.

- 02 B6 dé kiém tra giira ky.

- 02 Bo dé kiém tra cudi ky.
Lop 11

- 133 m6 hinh toan hoc theo bd
sach Két ndi tri thire; 110 mo
hinh toan hoc theo bd sach Chan
tro1 sang tao; 100 mo hinh toan
hoc theo bd sach Céanh diéu.

- 11 bai gidng minh hoa theo bo
sach K&t ndi tri thirc; 10 bai
giang minh hoa theo b sach
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Chan troi sang tao; 12 bai giang
minh hoa theo bo sach Canh
diéu.

- 02 Bo dé kiém tra giita ky.

- 02 B6 dé kiém tra cudi ky.
Lop 12

- 33 mo hinh toan hoc theo bd
sach Két ndi tri thirc; 35 mo
hinh toan hoc theo bo sach Chan
tro1 sang tao; 30 mo hinh toan
hoc theo bo sach Canh diéu.

- 07 bai giang minh hoa theo céc
b6 sach Két ndi tri thirc; 06 bai
giang minh hoa theo cac bd sach
Chén tro1 sang tao; 06 bai giang
minh hoa theo cac bd sach Canh
diéu.

- 02 Bo dé kiém tra giira ky.

- 02 Bo dé kiém tra cubi ky.

7. Phap 1y ciia san pham

- Nha san xuét duoc ching nhin
dang ky nhan hiu;

- Hé thdng hoc liéu dién tir danh
cho gido duc phd théng dugc co
quan Nha nudc c¢6 thaim quyén
tham dinh dat c4c tiéu chi:

+ Phu hgp véi dinh huéng
chuyén doi s6

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

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

- Nha san xuit dap tmg du cac
diéu kién vé hoat dong phat
hanh xuat ban pham dién tir theo
quy dinh cta phap luat, do Bo
Thong tin va Truyén thong tham
dinh va cap phép;

- Phan mém duoc ding ky
quyén tac gia;

- San pham dugc san xuat theo
tiéu chuén vé hé thdng quan Iy




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc twong duong
- San pham dap tmg céc tiéu
chuan Khoa hoc va Cong nghé,
do co quan Nha nudc c6 tham
quyén chimg nhan.
4. GIAO DUC
THE CHAT
I THIET BI DUNG
CHUNG
1 Pong ho bam gidy | Pong ho bam gidy
Loai dién tir hién sb, 10 LAP,
do chinh xac 1/100 gidy, khong
ngim nudc.
Dung dé do thanh tich, so sanh
thoi gian & don vi gidy, co gidy
phép ban hang
2 Coi Coi
Puoc lam bang nhwa, Coi co
day deo khi sir dung dugc thudn
tién
Dung dé ra tin hi¢u am thanh
trong hoat dong day, hoc
I DUNG CU, THIET
BI DAY HOC MON
THE THAO TU
CHON
CAC MON PDIEN
KINH
3 Nhay cao
3.1 Cot nhay cao Dang 6ng tron hodc vudng, chat

liéu béng kim loai hoac béng
chat liéu khac phu hop, gom 2
cOt ¢6 chan tru, co thudc do
chinh xdac trén than, cao khodng
2200mm, ty dang viing trén truc
¢0 banh xe, trén than tru c6 cac
g ¢6 thé didu chinh cao thp dé
dit xa 1én trén (Theo tiéu chuan
qui dinh, loai dung cho tap
luyén).
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3.2

Xa nhay cao

Dang Ong tron, chat liéu bang
nhom hodc chit liéu khac phu
hop, thing, c6 d6 dan hoi,
duong kinh khodng 25mm, dai
t61 thiéu 4000mm. (Theo tiéu
chuin qui dinh, loai dung cho
tap luyén).

CAC MON BONG

Bong da

5.1

Quaé bong da

Bong d4 s6 5

Lam bang da mém. C6 rudt
bang cao su. Chu vi: 680 — 700
(mm)

Trong lugng: 400 — 450gr

Do nay: 125 /200cm; D9 tron: <
3,5%

Chiju va cham 2.000 1an khong
bién dang

Bong dam bao d6 mém mai,
khong bi cimg bé mit, khong
gy chan thuong cho ngudi sir
dung

San pham dat tiéu chudn cua
Vién Khoa hoc TDTT (C6 gidy
chirng nhén)

Bong chuyén

7.1

Qua bong chuyén

Qua bong chuyén sb 5

Chét liéu da PVC, ¢6 rudt b?mg
cao su. Chu vi: 650 — 670 (mm)
Trong lugng: 260 — 280gr

Do nay: 125 /200cm

DG tron: < 3,5%

Chiu va cham 2.000 lan khong
bién dang

Bong dam bao d6 mém mai,
khong bi cimg bé mit, khong
gy chan thuong cho ngudi sir
dung

San pham dat tiéu chudn cua
Vién Khoa hoc TDTT (C6 gidy
chirng nhén)

CAC MON CAU

11

Pa cau
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Qua cau dé

Qua cau da ( Mén da cau)

Chat liéu canh cau : mat xép PE
Chat liéu dé cau: Cao su

Trong lugng qua cau (gram): 13
+ 5%

Chiéu dai qua cdu (mm) : 130 -
150 £+ 5%

Pudng kinh dé cau (mm) : 37 +
5%

Dat tiéu chuan cta Vién Khoa
hoc TDTT (Pi duoc cap ching
nhén)

11.2

Cot, ludi

Cot: Chat liéu béng kim loai, c6
banh xe, chét khoa, tay quay
cang ludi; chiéu cao tbi da
1700mm.

Luéi: Hinh chit nhat dai, chét
liéu bang soi vai du hoic twong
duong. Kich thude
7100x750mm (DxC), vién ludi
rong 20mm, kich thudc mat ludi
20-23mm.

(Theo tiéu chuan qui dinh, loai
dung cho tap luyén).

12

Ciu long

12.1

Qua cau long

Qua cau 16ng (Mén cau 16ng)
Trong luong (4.74-5.5)g, s6
lwong 1ong vit gin vao dé 16
chiéc, do dai 16ng (64-70)mm,
duong kinh dé cau (25-28)mm,
chat lidu dé cau bang xbp va 1
16p vai méng day tron theo tiéu
chuén ciia iy ban TDTT.

12.2

Vot

Vot cau 16ng (Mén cau 16ng)
Chat liéu hop kim nhom c6 do
dan hdi cao, giam tai trong
luong vot cing cac khép ndi
nudt va bén tao cam giac chéc
chan va nhe nhang.

Hinh elip c6 tay cAm va mat vot,
kich thudc 650 x 190 mm, mat
vot dai 245mm (+ 5%); dién tich
cang day 18.5x244.5mm, trong
luong 73 - 125¢g
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12.3

Cot, ludi

Cot: Chat liéu bang kim loai, c6
banh xe, chdt khoa, tay quay
cang ludi; chiéu cao khoang
1550mm.

Luéi: Hinh chit nhat dai, chat
liéu béng s¢i vai du hodc tuong
duong. Kich thudc
6100x750mm (DxC), vién luéi
rong 20mm, kich thudc mét ludi
20-23mm (Theo tiéu chuah qui
dinh, loai dung cho tap luyén).

8. VATLY

A

THIET BI DUNG
CHUNG

1

Bién 4p ngudn

Dién 4p vao 220V- 50Hz.

Di¢n ap ra:

- Pién 4p xoay chiéu (5A): (3, 6,
9,12,15,24) V.

- Pién ap mot chiéu (3A): diéu
chinh tir 0 ¢én 29 V.

C6 dong hd chi thi dién ap ra; c6
mach déng ngit va bao vé qua
dong, dam bao an toan vé do
cach dién va do bén dién trong
qua st dung.

- V6 hop kim loai son tinh dién,
lién két cac mit bang khung
nhya dé dé dang théo lap. Trén
mit hop duoc in cac chi dan co
ban.

- Hién thi LED 0.56in, toc do
hién thi 200m:s.

- Chéan dé bang cao su.

- Kich thuodc: 120x180x145mm
Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodac twong duong

B6 thu nhan so6
liéu

Thong s k¥ thuat:

- Man hinh kich thudc: 10.1
inch, HD IPS, phan giai 1280 x
800 Pixels anti-blue

- Hé diéu hanh Android 14 tré
1én.
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- Loai man hinh cam tng: Pa
diém

- RAM: 4GB

- Bo nhd trong: 128GB, co thé
mé rong bang thé SD

- Su dung bd vi xtr ly: T606
Octa-core 2xA75@1.6GHz +
6xA55@1.6GHz

- C6 cac cong két ndi: SD, USB
type C, PHONE 3.5

- HO tro két ndi GPS

- C6 két ndi Wifi va Bluetooth
- Tich hop cam bién: Khoang
cach, Hall, gia tde,

- St dung pin sac 5000mAh,
Lithium

- C6 v chdng sdc bang cao su
mém

Phan mém thu thdp va phén tich
dir liéu:

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6
va d6 thi.

- C6 churc nang tuy chinh do
dam nhat cua do thi.

- Cho phép nguoi dung, chay,
dirng, doc phan tich, xir 1y d0 thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
dd

- Phdn mém c6 chirc ning tu
chuén hoa d6 thi
AUTOCORRECT bing cic
thuat toan t6i uu.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 1a thoi gian
thuc REAL TIME.

- C6 chitc ZOOM IN/OUT db
thi, va chuc ndang PICK DATA
dé 14y sb liéu timg vi trf trén dd
thi.

- Chirc nang xuét dit liéu sang
dang: excel, CSV.

- C6 chtic nang LINEAR FIT va




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

hién thi phuong trinh cua d6 thi
- Phdn mém c6 chirc ning chia
s€ hinh anh trang thai cta thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thyc nghiém,
phan mém tu dong dimg sau
thoi gian cai dat.

- Ngén ngir: Tiéng Viét va
Tiéng Anh

Yéu cau tai liéu chimg minh céc
chirc ning ctia phan mém

By thiét bi do ki
thuat so tich hop

Bao gém:

- 2 Xe lan ¢6 tich hop thiét bi do
khoang cach qua goc lan cta
banh xe clng véi cam bién gia
tdc va cam bién luc; do luc vai
dai do + 100 N, d¢ phan giai 0,1
N, do chinh xac + 1%; xac dinh
vi tri véi dO phan giai + 0,2 mm;
do vén tdc véi dai do + 3 m/s;
do gia toc v6i dai do + 16g (g =
9,8 m/s2). Xe lan c¢6 khéi lugng:
270g. Xe lan ¢o co cau co khoi
dong 4 tdc d6. Trén xe ¢6 3 vi
tri dat vura khit véi gia trong.

- 06 gia trong khdi lwong 6 x
100 g.

- 04 gia trong nho khdi lwong 4
x S5g + gia do va day du

- 01 méng do (ray) dai > 1200
mm, bang nhom diic, anod bé
mat, Co gén thudce ban rong
30mm c6 do chia nhé nhét 1
mm, rdng 90 mm, c6 2 ranh dan
huong banh xe cia xe 1an, chan
dé cao su chéng truot, 2 dau co
bo ham xe béng nhya dbc két
nbi nhanh véi ray bang co ciu
gai khong dc vit (tranh cho xe
lao ra khoi ray).

- 01 Pully chinh xéc cao, bang
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

nhuya duc, két ndi nhanh véi ray
bang co cau gai khong ding vit.
Do cao cua pully diéu chinh
duoc dé phu hop véi xe lan.

- 01 B6 diéu chinh d6 nghiéng
ray: bang nhuya duc, két ndi
nhanh véi ray bang co cau gai
khong dung vit, phia chan c6
vanh cao su chéng truot.

- 02 b9 linh kién dé thuc hién va
cham dan hoi: Gom 1 cdp nam
cham 2 mau khac nhau va 1 cap
10 xo0 14 két nbi nhanh véi xe
bang co cau khong dung vit.

- 02 b0 linh kién thuc hién va
cham mém: 1 cap bang nhya két
nbi nhanh vdi xe bang co cau
khong dung vit. 1 Cap bang dinh
gai dan sén 1én xe.

- 01 phan mém tiéng Viét két
ndi khong day vai dién thoai va
may tinh (C6 xac nhan ban
quyén tir nha san xuat)

- Chirc nang phan mém (dinh
keém tai liéu chirmg minh):

+ C6 chure nang Fit tuyén tinh,
fit binh phuong, fit nghich déo,
fit binh phuong nghich dao, fit
Cos, fit Sin, fit e va fit logarit.
C6 chirc nang tim diém tdi da,
t6i thiéu va trung binh

+ C6 cho nhap cong thirc theo y
nguoi lam thi nghiém.

Toan bo linh kién dugce dong bd
tir ciing 1 hing san xuit

Pong hd do dién
da ning

Hién thj dén 4 chit s6. Gidi han
do:

- Dong dién mat chiéu: 10 A,
cac thang do pA, mA, va A;

- Dong dién xoay chiéu: 10A,
cac thang do pA, mA, va A;

- Pién ap mot chiéu: 600V, cac
thang do mV va v,




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
- Pién ap xoay chiéu: 600V, cac
thang do mV va V.
13 Cam bién am | Cam bién 4m thanh c6 tan s6

thanh

hoat dong 20 ~ 20000 Hz:

+ Tin hiéu am thanh dugc hién
thi du6i dang db thi.

+ Chip MAX9814, Low THD:
0.04% (typ) Nhiéu dau 30nV

+ C6 thé két ndi voi bd thu nhan
s6 liéu, dién thoai va may tinh
bang

Phan mém thu thap va phan tich
dir liéu:

- Ty dong nhan cam bién

- Hién thi s6 liéu du6i dang s6
va do thi.

- C6 chtrc nang tuy chinh do
dam nhat cta db th.

- Cho phép nguoi dung, chay,
dirng, doc phan tich, xtr Iy do thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
do

- Phan mém c6 chirc ning ty
chuan héa db thi
AUTOCORRECT bing céac
thuat toan tbi uu.

- Cho phép hién thi sé liéu tho

- Thoi gian hién thi 14 thoi gian
thuc REAL TIME.

- C6 chitc ZOOM IN/OUT d6
thi, va chuc ndng PICK DATA
dé 1ay s lidu timg vi tri trén 4o
thi.

- Chtrc nang xuat dit liéu sang
dang: excel, CSV.

- C6 chtic nang LINEAR FIT va
hién thi phwong trinh ctia do thi
- Phan mém c6 chirc ning chia
s€ hinh anh trang thai cua thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém thong qua IP.

- Luu trang thai thi nghiém.
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

- Cai dat thoti gian thuc nghiém,
phan mém tu dong dirng sau
thoi gian cai dat.

- Chtrc nang tu phat am thanh
voi tan sb tir 200Hz dén
10.000Hz; Hién thi bién d6 4m
thanh kém d6 thi bién do; Hién
thi pho fourier song am; hlen thi
dang sin ctia s6ng 4m va tan s6
tuong ung

- Ngon ngir: Tiéng Viét va
Tiéng Anh

- C6 mi quét dé tai phdn mém

14

Loa

Hop nhya duc riéng cho loa
Cong suat 3W

Kich thudc: 106x66x50mm
Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc twrong duong

15

Cam bién dong
dién (C6 man
hinh)

Thang do +2 A.

D0 phén giai: + 1 mA.

Dién ap su dung: 3.0 ~4.2 VDC
Dong dién str dung: ~90mA.
Pin lithium 3.7V 900 mAh
Cong USB type C cap nhat
firmware.

Giao tiép USB to COM, niit
nhan, hién thi LCD OLED
128*64 pixel

Chip xu ly: Wifi BLE SoC
ESP32 ESP-WROOM-32

B¢ nhé: FLASH: 4MB
Bluetooth: Bluetooth v4.2
BR/EDR and BLE specification
Két ndi v6i bd thu nhan so ligu,
dién thoai di dong, may tinh
bang thong qua phan mém
Phan mém thu thap va phén tich
dir liéu:

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6
va d6 thi.

- C6 chure nang tuy chinh do
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

dam nhat cta do thi.

- Cho phép nguoi dung, chay,
dirng, doc phan tich, xt Iy db thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
o

- Phin mém c6 chirc ning tu
chuén hoa db thi
AUTOCORRECT bang céac
thuat toan tdi wu.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 1a thoi gian
thuc REAL TIME.

- C6 chitc ZOOM IN/OUT db
thi, va chuc ndng PICK DATA
dé lay sb liéu timg vi tri trén do
thi.

- Chirc nang xuat dit liéu sang
dang: excel, CSV.

- C6 chirc nang LINEAR FIT va
hién thi phuong trinh cta do thi
- Phin mém c6 chirc ning chia
s€ hinh anh trang thai cua thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thot gian thuc nghiém,
phan mém tu dong dimg sau
thoi gian cai dat.

- Ngon ngii: Tiéng Viét va
Tiéng Anh

- C6 mi quét dé tai phan mém
Hang héa duoc san xuat theo
tiéu chuén: ISO 9001 :2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

16

Cam bién dién thé
(C6 man hinh)

Thang do: Tdi thiéu + 12 V.,

Do phan giai: = 0,01 V.

bi¢n ap str dung: 3.0 ~4.2 VDC
Dong dién str dung: ~90mA.
Pin lithium 3.7V 900 mAh
Cong USB type C cap nhat
firmware.
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Giao tiép USB to COM, nfit
nhan,hién thj LCD OLED
128*64 pixel

Chip xu ly: Wifi BLE SoC
ESP32 ESP-WROOM-32

B0O nhé: FLASH: 4MB
Bluetooth: Bluetooth v4.2
BR/EDR and BLE specification
Két ndi v4i bd thu nhan sb licu,
dién thoai di dong, may tinh
bang thong qua phan mém
Phan mém thu thap va phan tich
dir liéu:

- Ty dong nhan cam bién

- Hién thi s6 liéu dudi dang s6
va do thi.

- C6 chtrc nang tuy chinh d¢
dam nhat cta db th.

- Cho phép nguoi dung, chay,
dirng, doc phan tich, xtr Iy do thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
do

- Phin mém c6 chirc ning ty
chuan héa db thi
AUTOCORRECT bing céac
thuat toan tbi uu.

- Cho phép hién thi sé liéu tho

- Thoi gian hién thi 14 thoi gian
thuc REAL TIME.

- C6 chitc ZOOM IN/OUT d6
thi, va chuc ndng PICK DATA
dé 1ay s lidu timg vi tri trén 4o
thi.

- Chtrc nang xuat dit liéu sang
dang: excel, CSV.

- C6 chtic nang LINEAR FIT va
hién thi phwong trinh ctia do thi
- Phan mém c6 chirc ning chia
s€ hinh anh trang thai cua thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém thong qua IP.

- Luu trang thai thi nghiém.




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

- Cai dat thoti gian thuc nghiém,
phan mém tu dong dirng sau
thoi gian cai dat.

- Ngon ngii: Tiéng Viét va
Tiéng Anh

- C6 mi quét dé tai phan mém
Hang hoa dugc sin xuét theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

11

DUNG CU

Pong hoc

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

B thiét bi gom:

- Gi4 d& bang nhom thang dung,
dai 1000 mm, c6 day doi Hodc
nivo, duoc gén trén dé ba chan
¢6 vit diéu chinh thing bang,
phia trén c6 nam cham dién dé
gilt vat roi;

Pong ho do thoi gian hién sb:

- Giai thoi gian do: tir 0 - 9999s,
thang do tu dong chuyén tir ms
sang s va nguoc lai, DPCNN
0,0001s

- C6 5 kiéu hoat dong thay do6i
bﬁ“mg nat nhan dién tu: A, B,
A+B (chtrc nang 1), A-B, B-A
(Chtrc nang 2), NAM CHAM
DIEN - A - B (Chirc nang 3), T
(Chirc nang 4), DPEM (Chtrc
nang 5).

- C6 chtrc nang hién thi lai tat ca
céc két qua do.

- C6 3 b cdm 5 chan hodc
(audio) cho cong quang A, B va
NAM CHAM PIEN.

- Man hinh hién thj 16n: 0,8inch
- Hop cong tic duoc tich hop
bén trong ddng hd.

- V6 duoc lam tir nhya. Co
khung nang mit dong hd hudng
theo mat nguoi dung.

- Kich thudce: 210x175x76mm

- Cong quang dién dugc lam tir




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

nhua dac hinh chir U, mau den,
kich thudc 9,5cm x 8,5¢cm x
2,2cm, khoang cach 2 mét thu
nhan 5,7cm. C6 thanh nhom
10cm phi 10mm dé g vao céac
gia do khac nhau.

Day tin hiéu 4 16i dau phich 5
chén (hoac loai Audio) dai
1.5m, ndi cong quang voi oA
(1), B (2) ctia dong ho do thoi
gian hién s6

- Gia thi nghiém (TBDC)
(Khong bao gdm)

- Thudc nhya (c6 vach den),
miéng d& mém: Thyc hién thi
nghiém roi ty do cua thudc.
Dinh kém tai liéu huéng dan sir
dung ¢6 s6 liéu thuc hanh mau.
Hang hoa duoc san xuit theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc twong duong

DPong luc hoc

Thiét bi tong hop
hai luc dong quy
va song song

B thiét bi gom:

- Bang thép clmg va phang c6
do day > 0,5mm, kich thudc
(400x550) mm, son tinh dién
mau trang, nep vién Xung
quanh; hai vit M4x40 mm gin
trén nam cham, ldp vong dém
®12mm dé treo 10 X0; mat sau
¢6 lap 2 ke nhom kich thuéce
(20x30x30) mm d¢é lap vao dé 3
chén;

- Thuée do goc: @180 mm, do
chia nhé nhat 10;

-2 Luc ké ¢6 dé nam cham loai
5N;

- B4 10 xo (TBDC); (Khong bao
gbm)

- Thanh treo: Béng kim loai nhe,
cung, cO 3 con trugt c6 moc treo
dé treo cac qua kim loai, hai dau
¢6 hai 15 dé moc treo hai 10 xo;
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

- Thanh dinh vi bang kim loai
nhe, mong, théng, son mau den,
gin duoc 1én bang tir tinh. Cudn
day nhe mém, khong dan, bén,
mau toi.

- Nam chidm gin vit kém 10 xo.
- Hop qua treo (TBDC) (Khong
bao gom)

- B gia thi nghiém (TBDC)
(Khong bao gom): Chan dé,
thanh tru

Hang héa duoc san xuat theo
tiéu chuan: 1SO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

Bién dang ciaa vat
ran

Thiét bi chung

minh dinh
Hooke

luat

B thiét bi gom:

- Tru d& co kep, thudc;

- Qua kim loai, 10 xo (TBDC)
(Khong bao gom);

- B6 gia thi nghiém (TBDC)
(Khong bao gom)

- Cam bién lyc c6 thang do: £50
N, d6 phan giai toi thiéu: +£0.001
N. C6 man hinh hién thi LCD
kich thudc 27x35mm. C6 116
dé gin voi bo gia thi nghiém, c6
216 phi 20mm dé méc tay. C6
thé su dung doc lap. Két ndi
bluetooth véi dién thoai, may
tinh bang, may tinh, b thu nhan
s6 liéu. Dung Pin sac

Phan mém tiéng Viét dinh kém
cam bién.

Chtre nang phan mém di kém
(dinh keém tai liéu chimg minh):
+ C6 chure nang Fit tuyén tinh,
fit binh phuong, fit nghich déo,
fit binh phuong nghich dao, fit
Cos, fit Sin, fit e va fit logarit.
C6 chirc ning tim diém t4i da,
t6i thiéu va trung binh

+ C6 cho nhap cong thirc theo v
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

nguoi lam thi nghiém.

Pinh kém tai liéu huéng dan sir
dung c6 s6 liéu thuc hanh mau.
Hang hoa duoc san xuit theo
tiéu chudn: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hoac tuong duong

Dao djng

Con lac 10 xo, con
lac don

B thiét bi gom:

- Day khong gian,

- Qua cau kim loai, Gia d& va 1o
xo (TBDC) (Khong bao gdm);
- Cam bién khoang céch:

C6 thang do tir 0,15 m dén 4 m
v6i d6 phan giai £ 1 mm.

Pin lithium 3.7V 900 mAh
Cong USB type C cap nhat
firmware.

Chip xu ly: Wifi BLE SoC
ESP32 ESP-WROOM-32

B0o nhé: FLASH: 4MB
Bluetooth: Bluetooth v4.2
BR/EDR and BLE specification
Két ndi v6i b thu nhan s6 liéu,
dién thoai di dong, may tinh
bang thong qua phan mém
Phan mém thu thap va phén tich
dir lidu:

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6
va do thi.

- C6 chuc nang tuy chinh do
dam nhat cua dd thi.

- Cho phép nguoi dung, chay,
dirng, doc phan tich, xir 1y do thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
dd

- Phdn mém c6 chirc ning tu
chuan hoéa dd thi
AUTOCORRECT bing cic
thuat toan toi uu.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 13 thoi gian
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

thuc REAL TIME.

- C6 chirc ZOOM IN/OUT d
thi, va chirc nang PICK DATA
dé 1ay s6 liéu timg vi tri trén d6
thi.

- Chtrc nang xuat dit liéu sang
dang: excel, CSV.

- C6 chtic nang LINEAR FIT va
hién thi phuong trinh cta d thi
- Phin mém c6 chirc ning chia
s hinh anh trang thai cua thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém théng qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thyc nghiém,
phan mém tu dong dimg sau
thoi gian cai dat.

- Ngon ngi: Tiéng Viét va
Tiéng Anh

+ C6 két ndi v6i bo thu nhan sb
li¢u, may tinh bang, dién thoai
thong minh. Hién thi d6 thi dao
dong cua con lic:

Dinh kém tai liéu huéng dan sir
dung c6 s6 liéu thuc hanh mau.

Song

Thiét bi do tan so
song am

Gom:

- B6 thu nhén s liéu (TBDC)
(Khong bao gdbm)

- May phat am tan (TBDC)
(Khong bao gdbm)

- Loa mini

- Cam bién am thanh c6 tan sb
hoat dong 20 ~ 20000 Hz:

+ Tin hiéu 4m thanh duoc hién
thi dudi dang d6 thi.

+ Chip MAX9814, Low THD:
0.04% (typ) Nhiéu dau 30nV

+ C6 thé két néi voi b thu nhan
s6 liéu, dién thoai va may tinh
bang

Phan mém thu thap va phén tich
dir liéu (dinh kém tai li€u chung
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

minh cac chirc nang):

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang sb
va d6 thi.

- C6 chuc nang tuy chinh do
dam nhat cta dd th.

- Cho phép nguoi dung, chay,
dirng, doc phén tich, xir 1y do thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
dd

- Phin mém c6 chirc ning ty
chuan héa db thi
AUTOCORRECT bing céac
thuat toan toi uu.

- Cho phép hién thi sé liéu tho

- Thoi gian hién thi 1a thoi gian
thuc REAL TIME.

- C6 chirc ZOOM IN/OUT d6
thi, va chirc nang PICK DATA
dé 1ay s lidu tig vi tri trén d6
thi.

- Chtrc nang xuat dit liéu sang
dang: excel, CSV.

- C6 chtic nang LINEAR FIT va
hién thi phuwong trinh ciia do thi
- Phan mém c6 chirc ning chia
s€ hinh anh trang thai cua thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thoi gian thuc nghiém,
phan mém ty dong ding sau
thoi gian cai dat.

- Chuc ndng ty phat am thanh
v6i tan s6 tir 200Hz dén
10.000Hz; Hién thi bién do am
thanh kém db thi bién d¢; Hién
thi phé fourier song am,; hién thi
dang sin ciia s6ng 4m va tan sb
tuong ung

- Ngon ngii: Tiéng Viét va
Tiéng Anh
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Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Pinh kém tai liéu hudng dan sir
dung c6 s6 liéu thuc hanh mau.

10

Thiét bi giao thoa
song nudc

B0 thi nghiém gom:

- Gia thi nghiém loai khung
nhom hinh hdp, dugc anod hoa,
kich thude (300x425x350) mm,
4 chan tang chinh, c6 man quan
sat;

- B6 rung loai mo to 1 chiéu c6
cam I¢ch tam, sir dung dién ap
6-24VDC: Pugc gan 1én thanh
d& trong sudt kich thudce
400x30x5mm. Trén do6 c6 cac vi
tri gin can rung, c6 vit tri, moc
treo 10 x0. 2 Lo xo dai 10cm,
duong kinh 12mm, d6 ctiing
khoang 2.5N/cm

- B phan diéu chinh toc do:
DC4.5-35V, Output Current: 0-
5A,Output Power: 90W, Static
Current: 7uA(standby), Duty
Cycle: 1%-100%, PWM
Frequency: 20KHz, kich thude
95x75x43mm, thong tin dugc in
ludi trén mat hdp dam bao do
bén.

- Can tao song loai tao 2 séng
tron;

- Guong phang loai thity tinh,
dat nghiéng 45 do trong gia thi
nghiém;

- 3 thanh chén song: khong co
khe; loai c6 1 khe; loai ¢6 2 khe;
- bén LED 3W c6 gia do, dién
ap tir 3-24VDC, c¢ tich hop
mach 6n 4p

- Bién 4p ngudn (TBDC)
(Khong bao gdm)

Dinh kém tai liéu huéng dan sir
dung.

11

Thiét bi tao song
dung

B9 thi nghiém gém:

- Phat am tan (TBDC) (Khéng
bao gom)

- B0 gié thi nghiém (TBDC)




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

(Khong bao gom);

- Lo xo bang day thép, ma
niken, dan hdi t6t, dai 300 mm;

- Day dan hdi manh, dai 1000
mm;

- Lyc ké 5 N, d6 chia nho nhat
0,IN;

- Rong roc ddi c¢6 duong kinh tdi
thiéu 20 mm;

- B6 rung kiéu dién dong.

Dinh kém tai liéu huéng dan sir
dung ¢6 s6 liéu thuc hanh mau.
Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

12

Thiét bi do toc do
truyén am

Bo thi nghiém gom:

- May phét 4m tan (TBDC)
(Khong bao gom)

- B6 thu nhan s liéu (TBDC)
(Khong bao gom)

- Loa suét dién dong 20W

- Ong dan 4m nhya trong, dudng
kinh 60 mm, dai 1000 mm, pit-
tong di chuyén dé dang trong
ong, 2 gia do 6ng dan am;

- Thude mét dan vao thanh 6 ong,
- Cam bién am thanh c6 tan sb
hoat dong 20 ~ 20000 Hz:

+ Tin hiéu 4m thanh duoc hién
thi dudi dang d6 thi.

+ Chip MAX9814, Low THD:
0.04% (typ) Nhleu dau 30nV
+Co thé két ndi voi b thu nhan
sb li¢u, dién thoai va may tinh
bang

Phan mém thu thap va phén tich
di ligu:

- Ty dong nhan cam bién

- Hién thi s6 liéu duéi dang s6
va d6 thi.

- C6 chuc nang tuy chinh do
dam nhat cua db thi.

- Cho phép nguoi dung, chay,




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

dirng, doc phan tich, xt Iy do thi
theo cac diém toa do, thu phong,
kéo tha duong, doan trén biéu
o

- Phin mém c6 chirc ning tu
chuén hoa db thi
AUTOCORRECT bing céac
thuat toan ti wu.

- Cho phép hién thi s6 liéu tho

- Thoi gian hién thi 1a thoi gian
thuc REAL TIME.

- C6 chirc ZOOM IN/OUT d6
thi, va chuc ndng PICK DATA
dé lay sb liéu timg vi tri trén do
thi.

- Chirc nang xuat dit liéu sang
dang: excel, CSV.

- C6 chirc nang LINEAR FIT va
hién thi phuong trinh ctia do thi
- Phin mém c6 chirc ning chia
s€ hinh anh trang thai cua thi
nghiém.

- Cho phép truy cap tir xa két
qua thi nghiém thong qua IP.

- Luu trang thai thi nghiém.

- Cai dat thot gian thuc nghiém,
phan mém tu dong dimg sau
thoi gian cai dat.

- Chtrc nang tu phat am thanh
v6i tan s6 tir 200Hz dén
10.000Hz; Hién thi bién d6 am
thanh kém d5 thi bién do; Hién
thi phé fourier song am; hién thi
dang sin cua séng am va tan sb
tuong ung

- Ngbn ngir: Tiéng Viét va
Tiéng Anh

Dinh kém tai liéu hudng dan sir
dung c6 s liéu thuc hanh mAu.
Hang hoa dugc san xuét theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Truwong dién (Pién
truong)

13

Thiét bi  thi
nghiém dién tich

B0 thi nghiém gom:

- May Uyn-x6t ¢ khoang cach
phong dién tbi thiéu giira hai
dién cuc 30mm.

- Pién ké tinh dién c6 duong
kinh tdi thiéu 200mm va dam
bao do nhay;

- Hai chiéc tua tinh dién. Mdi
chiéc ¢6 cac tua bang soi tong
hop; qua cau bang kim loai
duong kinh khoang 12mm gin
trén try inox c6 duong kinh t6i
thiéu 6mm, c6 dé.

Pinh kém tai liéu huéng dan sir
dung

Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

Dong dién, mach
dién

14

Thiét bi khao sat
nguon dién

B0 thi nghiém gém:

- 2 Pong hd do dién da ning
(TBDC) (Khong bao gdm);

-2 pin 1,5 V, c6 khay dung pin;
- Bién tré 100 Q, duoc gin 1én
hop nhura, ¢6 in chi dan, c6 chét
nbi chudi

- B6 day nbi

- Bang lp rap mach dién bang
nhua kich thudc 215mm x
155mm. Dang hop kin, trén do6
c6 cong tac, dién tré bao vé
mach dién, c6 in cac chi dan, c6
cac jack cam chudi.

Dinh kém tai liéu hudng dan sir
dung c6 s liéu thuc hanh mAu.
Hang hoa dugc san xuét theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

Vat li nhiét




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

15

Thiét bi khao sat
ndi nang

B0 thi nghiém bao goém:

- B6 gia thi nghiém (TBDC)
(Khong bao gom): Chan dé,
thanh tru 50cm, kep da nang,
khoa.

- Xy lanh duong kinh <40mm

- Pén con

- Kiéng 3 chan + tdm ludi tan
nhiét

- Céc 500ml, chiu nhiét

- Bit xylanh

Pinh kém tai liéu huéng dan sir
dung c6 s6 liéu thuc hanh mau.
Hang héa duoc san xuat theo
tiéu chuan: 1SO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

16

Thiét bi khao sat
truyén nhiét luong

Bao gom:

- B gia thi nghiém (TBDC)
(Khong bao gdom)

- Pén con

- Céc nude 100ml, bang thuy
tinh

- Thanh déng do, c6 can g

- Nhiét ké dién tir

Dinh kém tai liéu hudng dan sir
dung c6 s liéu thuc hanh mu.
Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018

17

Thiét bi do nhiét
dung riéng

hodc tuong duong

Bao gom:

+ Nhiét luong ké c6 nap, duong
kinh t6i thiéu 100 mm, c6 xbp
cach nhiét. Co vach dé dinh
luong thé tich

+ 04t ké c6 cong suat do tdi da
75 W, cuong do dong dién do
t6i da 3 A, dién ap dau vao 0-25
V-DC, cuong dé dong di¢n dién
dau vao 0-3 A, do phan giai
cong suat 0,01 W, do phan giai
thoi gian: 0,1s.

Hién thi LCD: Hién thi cac gia




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

tri: Nang luong, Cong suit va
thoi gian do. Man hinh kich
thudce 65x13mm. Hop nhya
duoc thiét ké riéng c6 kich
thudc nhd gon: 8,5x8,5x2,5¢cm
+ Can di¢n tr

+ Pdng hd bam gidy

+ Nhiét ké dién tir

+ Bién ap ngudn (TBDC)
(Khong bao gdom)

+ B0 day ndi

Pinh kém tai liéu huéng dan sir
dung c6 s6 liéu thuc hanh mau.
Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

Tw trwong (Truong
tir)

20

Thiét bi tao tir phd

Gom:

- Hop nhya trong
(250x180x9)mm, dic nguyén
khdi, khong nép. C6 chan dé.

- Hai thanh nam cham kich
thudce khac nhau

- Hop mat sat c¢6 khéi luong 100
g (mat sit dugc ric bén trong
hop nhya);

21

Thiét bi xac dinh
hudng cuia luc tir

Bo thiét bi bao gom:

Thanh din bang dong va nam
cham, thanh c6 thé dich chuyén
khi c6 dong dién va khi doi
chiéu dong dién,

Pin 1.5 V, cong tic, diy ndi.
Khung déy dé khao sat luc tir
tac dung 1én khung day

Toan b thiét bj dugc gin 1én dé
nhua

Dinh kém tai liéu huéng dan sir
dung.

Hang hoa duoc san xuit theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hoac twong duong




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

22

Thiét bi do cam
ung tur

Bao gom:

+ Nam cham vinh ctru: Loai
nam cham dat hiém, dugc gén
song song cach nhau 15mm
thong qua gia d&. Puoc gin 1én
dé nhua.

+ Day dan: Bang dong phi 3mm.
Puoc gin véi thanh nhya phi 10
6 b siét béng nhom dé dinh vi
hinh dang day.

+ Can don dai do: 0-311g Bo
phéan giai 0,01g, c6 4 thanh dich
chuyén gia trong 200g, 100g,
10g va 1g, chiéu dai 4 thanh t6i
thiéu 180mm, trén cac thanh cé
cac khac twong g véi chi s6
ctia can. Pia can bang Inox
duong kinh 100mm dit trén dé
nhua duong kinh 102mm, day
20mm, c6 quai inox. C6 by phan
himg dia can c6 thé diéu chinh
dd cao tranh truong hop dat vat
qué ning lam 1at can mat an
toan thi nghiém. Pau can c6 tinh
chinh dé chuan cin. Tong chiéu
dai can 35¢m, chiéu cao 30cm.
Chat liéu bang kim loai.

+ Hdp bao v¢ qua dong: Ty
dong ha dong dién khi dong
dién qua 5A

+ Pong hd do dién da ning
(TBDC) (Khong bao gdm)

+ Bién 4p ngudn (TBDC)
(Khong bao gdbm)

Dinh kém tai liéu huéng dan sir
dung ¢6 s6 liéu thue hanh mau.
Hang hoa duoc san xuit theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hoac tuong duong

23

Thiét bi cam ung
dién tur

Bao gom:

+ Ong day hinh tru bang nhya
duong kinh 35mm, cao 60mm.
Puong kinh trong dam bao ludn




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

duoc thanh nam cham dai. Co
g0 chan day df)ng Trén dng co
gan 2 chot chu01 4mm. Day
ddng quén trén dng dam bao
sang dén LED khi di chuyén
thanh nam cham nhd.

+ Hai bong dén led duoc dau
song song nguoc chiéu nhau
dugc gan lén dé nhura, c6 jack
ndi véi cudn day

+ Loi thép silic.

+ 2 thanh nam cham thang.
Dinh kém tai liéu huéng dan sir
dung.

Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

111

PHA}N MEM MO
PHONG, VIDEO

Trai Dat va bau troi

Ban d6 sao hoic
Phan mém mo
phong 3D

Phan mém cho phép: xac dinh
duoc vi tri cia cac chom sao
Géu 16n, Gau nho, Thién Hau va
sao Béc Cuc trén nén troi sao.

- San pham dugc chira trong
USB, doéng goi trong hop co
kich thudc 9 x 9 x 2 cm, gidy
Ivory 300gsm, c6 ma QRCode
c6 thé tra ctru ddy du thong tin
san pham chi can 1 1an quét, c¢6
1 16p pp chat liéu ngoai troi
chéng thdm nudc, ting ¢ bén
dat tiéu chudn QCVN
3:2019/BKHCN, TCVN 6238-
3:2011.

Phan mém c6 thé sir dung trén
may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh
tuong tac.

Phan mém c6 thé sir dung trén
tit ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

d6i nhiéu ngdn ng, ¢ thuyét
minh bﬁng Tiéng Viét (Béc,
Trung, Nam) va c6 thém long
tiéng va phu dé dan toc thiéu sd
dé hd tro giang day.

Phan mém c6 thé sir dung trén
ca mdi truong khong ¢ két ndi
internet 1an c6 két ndi internet.
Phan mém c6 tri tué nhan tao
gitip cho gido vién c6 thé tim
kiém thong tin hodc nghién ciru
trong giang day.

Phan mém c6 thé tich hop vao
kinh thuc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén doi 2
ché do xem:

- Ché d6 2D: Cho phép quan sat
va tuong tac mo hinh vat thé
hinh anh 2 chiéu.

- Ché d6 3D: Cho phép quan sat
va tuong tac md hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video huéng dan
su dung.

Phan mém c6 thé lya chon su
dung khong can cai dat, co thé
su dung truc tiép trén USB hodc
co hé théng tu dong hoa cai dat,
chi can nhap chudt duy nhat 1
lan dé cai dat.

Cho phép quan sat kich thuée va
hién thi thong tin vé mé hinh.
Phan mém cho phép quan sat
vat thé, diéu chinh hudng vat
thé, xoay vat thé, phong to, thu
nho.

Phan mém cho phép thay d6i
mau sic clia nén, mau sic vat
thé.

Phan mém cho phép click dé
xem mo ta chi tiét vé cau tao,
cAu tric cta vat thé.

- Dir liéu ma hoa bao mat da




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

dugc tham dinh va cap gidy
chung nhén theo tiéu chuén
ISO/IEC 27001:2022 hoac
tuong duong

- Nha san xuét duoc cip ching
nhén doanh nghiép khoa hoc va
cong nghé.

- Nha san xuit duoc cap gidy
xac nhan dang ky xuit ban
pham.

- San phém dugc ching nhan s¢
hitu ban quyén tac gia

- San pham c6 nhan hiéu da
dugc cap phép va bao ho theo
ding quy dinh cta Luat S¢ hitu
tri tu¢ 2005, dugc Co quan nha
nuéce ¢ thim quyén chirmg nhan

Phan mém 3D mé
phdéng hé Mat Troi

Cho phép quan sat kich thudc va
chu ky chuyén dong cac hanh
tinh; thuc hién cac thao thu
phong, lua chon, di doi hanh
tinh theo quy dao, hién thi thong
tin vé cach hanh tinh trong hé
Mat Troi.

- San pham dugc chira trong
USB, doéng goi trong hop co
kich thudc 9 x 9 x 2 cm, gidy
Ivory 300gsm, c6 ma QRCode
c6 thé tra ciru ddy du thong tin
san pham chi can 1 1an quét, co
1 16p pp chat liéu ngoai troi
chéng tham nudc, ting do bén
dat tiéu chuan QCVN
3:2019/BKHCN, TCVN 6238-
3:2011.

Phan mém c6 thé st dung trén
may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh
tuong tac.

Phan mém c6 thé st dung trén
tit ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay
d6i nhiéu ngodn ngt, c6 thuyét




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

minh bang Tiéng Viét (Bac,
Trung, Nam) va c6 thém long
tleng va phu dé dan toc thiéu sb
dé ho tro giang day.

Phin mém c6 thé st dung trén
ca moi truong khong co két nbi
internet 13n c6 két ndi internet.
Phan mém ¢ tri tué nhan tao
gitip cho gido vién c6 thé tim
kiém thong tin hodc nghién ciru
trong giang day.

Phan mém c6 thé tich hop vao
kinh thuc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén doi 2
ché do xem:

- Ché 6 2D: Cho phép quan sat
va tuong tac md hinh vat thé
hinh anh 2 chiéu.

- Ché d6 3D: Cho phép quan sat
va tuong tac mo hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video hudéng din
su dung.

Phan mém c6 thé lya chon su
dung khéng can cai dat, c6 thé
su dung truc tiép trén USB hoic
¢6 hé thong tu dong hoa cai dit,
chi can nhap chudt duy nhét 1
lan dé cai dat.

Cho phep quan sat kich thude va
hién thi théng tin vé mo hinh.
Phan mém cho phép quan sat
vat thé, diéu chinh hudng vt
thé, xoay vt thé, phong to, thu
nho.

Phan mém cho phép thay doi
mau sic ctia nén, mau sic vat
thé.

Phan mém cho pheép click dé
xem mo ta chi tiét vé ciu tao,
cAu tric cla vat thé.

- Dir li€u ma hoa bao mat da
dugc tham dinh va cép gidy




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

chtng nhan theo tiéu chuan
ISO/IEC 27001:2022 hodc
tuong duong

- Nha san xuit duoc cép ching
nhan doanh nghiép khoa hoc va
cong nghé.

- Nha san xuat duoc cip gidy
xac nhan dang ky xuit ban
pham.

- San pham dugc chimg nhan s
hiru ban quyén tac gia

- San pham c¢6 nhan hiéu da
duogc cap phép va bao ho theo
dang quy dinh cua Luat Sé hiru
tri tu¢ 2005, dugc Co quan nha
nudc ¢ thAm quyén chirmg nhan

Phan mém 3D mo
phong Trai Dét,
Mat Troi, Mat
Trang

Cho phép quan sat kich thude va
chu ky chuyén dong Trai Dat,
Mit Trang; quan sat dugc phan
anh sang Mat Tro1 phu sang cua
Mat Trang va Trai Dit; thao tac
thay doi vi tri cia chiing theo
quy dao dé giai thich mot sb
hién tugng thién van.

- San pham dugc chira trong
USB, doéng goi trong hop co
kich thudc 9 x 9 x 2 cm, gidy
Ivory 300gsm, c6 ma QRCode
c6 thé tra ciru ddy du thong tin
san pham chi can 1 1an quét, co
1 16p pp chat liéu ngoai troi
chéng tham nudc, ting do bén
dat tiéu chuan QCVN
3:2019/BKHCN, TCVN 6238-
3:2011.

Phan mém c6 thé st dung trén
may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh
tuong tac.

Phan mém c6 thé st dung trén
tit ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay
d6i nhiéu ngodn ngt, c6 thuyét




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

minh bang Tiéng Viét (Bac,
Trung, Nam) va c6 thém long
tleng va phu dé dan toc thiéu sb
dé ho tro giang day.

Phin mém c6 thé st dung trén
ca moi truong khong co két nbi
internet 13n c6 két ndi internet.
Phan mém ¢ tri tué nhan tao
gitip cho gido vién c6 thé tim
kiém thong tin hodc nghién ciru
trong giang day.

Phan mém c6 thé tich hop vao
kinh thuc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén doi 2
ché do xem:

- Ché 6 2D: Cho phép quan sat
va tuong tac md hinh vat thé
hinh anh 2 chiéu.

- Ché d6 3D: Cho phép quan sat
va tuong tac mo hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video hudéng din
su dung.

Phan mém c6 thé lya chon su
dung khéng can cai dat, c6 thé
su dung truc tiép trén USB hoic
¢6 hé thong tu dong hoa cai dit,
chi can nhap chudt duy nhét 1
lan dé cai dat.

Cho phep quan sat kich thude va
hién thi théng tin vé mo hinh.
Phan mém cho phép quan sat
vat thé, diéu chinh hudng vt
thé, xoay vt thé, phong to, thu
nho.

Phan mém cho phép thay doi
mau sic ctia nén, mau sic vat
thé.

Phan mém cho pheép click dé
xem mo ta chi tiét vé ciu tao,
cAu tric cla vat thé.

- Dir li€u ma hoa bao mat da
dugc tham dinh va cép gidy




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

chtng nhan theo tiéu chuan
ISO/IEC 27001:2022 hodc
tuong duong

- Nha san xuit duoc cép ching
nhan doanh nghiép khoa hoc va
cong nghé.

- Nha san xuat duoc cip gidy
xac nhan dang ky xuit ban
pham.

- San pham dugc chimg nhan s
hiru ban quyén tac gia

- San pham c¢6 nhan hiéu da
duogc cap phép va bao ho theo
dang quy dinh cua Luat Sé hiru
tri tu¢ 2005, dugc Co quan nha
nuéc ¢ thAm quyén chimg nhan
- Phin mém duoc co quan chirc
ning cap Quyét dinh xuat ban
theo diing Luat xuét ban va cac
quy dinh lién quan.

Béo hanh: 24 thang.

Phan mém 3D mé
phong nhat,
nguyét thuc, thuy
tridu.

Mo ta dugc nhat thyc, nguyét
thuc, thuy triéu.

- San pham dugc chia trong
USB, dong goi trong hop co
kich thudc 9 x 9 x 2 cm, gidy
Ivory 300gsm, c6 ma QRCode
c6 thé tra ciru day du thong tin
san pham chi can 1 1an quét, ¢6
1 16p pp chat lidu ngoai troi
chéng thdm nudc, ting d bén
dat tiéu chudn QCVN
3:2019/BKHCN, TCVN 6238-
3:2011.

Phan mém c6 thé sir dung trén
may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh
tuong tac.

Phan mém c6 thé sir dung trén
tat ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay
d6i nhiéu ngdn ngir, co thuyét
minh bang Tiéng Viét (Bac,




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Trung, Nam) va c6 thém long
tiéng va phy dé dan toc thiéu s6
dé hod trg giang day.

Phan mém c6 thé sir dung trén
ca mdi truong khong ¢ két ndi
internet 1an c6 két ndi internet.
Phan mém c6 tri tué nhan tao
gitp cho gido vién c6 thé tim
kiém théng tin hoac nghién ctru
trong giang day.

Phin mém co thé tich hop vao
kinh thuc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén doi 2
ché do xem:

- Ché d6 2D: Cho phép quan sat
va tuong tic mo hinh vat thé
hinh anh 2 chiéu.

- Ché d6 3D: Cho phép quan sat
va tuong tac md hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video huéng dan
su dung.

Phan mém c6 thé lya chon su
dung khong can cai dat, co thé
su dung truc tiép trén USB hodc
co hé théng tu dong hoa cai dat,
chi can nhap chudt duy nhat 1
lan dé cai dat.

Cho phép quan sat kich thude va
hién thi thong tin vé mé hinh.
Phin mém cho phép quan sat
vat thé, diéu chinh hudng vat
thé, xoay vat thé, phong to, thu
nho.

Phan mém cho phép thay d6i
mau sic cliia nén, mau sic vat
thé.

Phan mém cho phép click dé
xem mo ta chi tiét vé cau tao,
cAu trac cua vat thé.

- Dir liéu ma hoa bao mat da
duoc tham dinh va cap gidy
chting nhan theo tiéu chuan
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Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

ISO/IEC 27001:2022 hoac
tuong duong

- Nha san xuét duoc cip ching
nhén doanh nghiép khoa hoc va
cong nghé.

- Nha san xuit duoc cap gidy
xéac nhan dang ky xuat ban
pham.

- San phém dugc ching nhan s¢
hitu ban quyén tac gia

- San pham c6 nhan hiéu da
dugc cap phép va bao ho theo
ding quy dinh cta Luat S¢ hitu
tri tu¢ 2005, dugc Co quan nha
nuéce ¢ thim quyén chimg nhan

Dong dién,
dién

mach

12

Phan mém 3D mo
phong cau tao cua
mach dién

Cho phép quan sat ciu tao cua
mach dién; st dung céc vat dung
cho sin néi thanh mach dién;
mé ta chiéu cua dong dién,
chiéu electron; thao tac thu
phong, hién thi chu thich va
cong thic dinh ludt Ohm

- San pham dugc chira trong
USB, doéng goi trong hop co
kich thudc 9 x 9 x 2 cm, gidy
Ivory 300gsm, c6 ma QRCode
c6 thé tra ciru ddy du thong tin
san pham chi can 1 1an quét, co
1 16p pp chat liéu ngoai troi
chéng tham nudc, ting do bén
dat tiéu chuan QCVN
3:2019/BKHCN, TCVN 6238-
3:2011.

Phan mém c6 thé st dung trén
may tinh ban, laptop, dién thoai,
may tinh bang, tivi, man hinh
tuong tac.

Phan mém c6 thé st dung trén
tit ca hé diéu hanh Window,
Linux, MacOs.

Phan mém c6 thé lya chon thay
d6i nhiéu ngodn ngt, c6 thuyét
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minh bang Tiéng Viét (Bac,
Trung, Nam) va c6 thém long
tleng va phu dé dan toc thiéu sb
dé ho tro giang day.

Phin mém c6 thé st dung trén
ca moi truong khong co két nbi
internet 13n c6 két ndi internet.
Phan mém ¢ tri tué nhan tao
gitip cho gido vién c6 thé tim
kiém thong tin hodc nghién ciru
trong giang day.

Phan mém c6 thé tich hop vao
kinh thuc té 4o, tivi, man hinh
tuong tac.

Phan mém c6 thé chuyén doi 2
ché do xem:

- Ché 6 2D: Cho phép quan sat
va tuong tac md hinh vat thé
hinh anh 2 chiéu.

- Ché d6 3D: Cho phép quan sat
va tuong tac mo hinh vat thé
hinh anh 3 chiéu.

Phan mém c6 video hudéng din
su dung.

Phan mém c6 thé lya chon su
dung khéng can cai dat, c6 thé
su dung truc tiép trén USB hoic
¢6 hé thong tu dong hoa cai dit,
chi can nhap chudt duy nhét 1
lan dé cai dat.

Cho phep quan sat kich thude va
hién thi théng tin vé mo hinh.
Phan mém cho phép quan sat
vat thé, diéu chinh hudng vt
thé, xoay vt thé, phong to, thu
nho.

Phan mém cho phép thay doi
mau sic ctia nén, mau sic vat
thé.

Phan mém cho pheép click dé
xem mo ta chi tiét vé ciu tao,
cAu tric cla vat thé.

- Dir li€u ma hoa bao mat da
dugc tham dinh va cép gidy
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chtng nhan theo tiéu chuan
ISO/IEC 27001:2022 hodc
tuong duong

- Nha san xuit duoc cép ching
nhan doanh nghiép khoa hoc va
cong nghé.

- Nha san xuat duoc cip gidy
xac nhan dang ky xuit ban
pham.

- San pham dugc chimg nhan s
hiru ban quyén tac gia

- San pham c¢6 nhan hiéu da
duogc cap phép va bao ho theo
dang quy dinh cua Luat Sé hiru
tri tu¢ 2005, dugc Co quan nha
nuéc ¢ thAm quyén chimg nhan
- Phin mém duoc co quan chirc
ning cap Quyét dinh xuat ban
theo diing Luat xuét ban va cac
quy dinh lién quan.

Béo hanh: 24 thang.

9. HOA HQC

A

THIET BI DUNG
CHUNG

1.

Miéy cat nuoc 1
lan

-Téc do cat: 5 lit/giod

- Vit liéu bang thép khong gi

- Chét luong nudce dau ra: o
pH: 5.5-6.5

- C6 ché do tu ngit khi qua nhiét
hodc mét ngudn nude vao

- May duoc thiét ké dé trén ban
thi nghiém

- Kich thude: 320 x 200 x 680
(mm)

- Ngudn dién: 220V/50Hz

- Cong suat: 4,5 kW

- Khéi luong: 5 kg

- 01 can nhya tring chira nudc
cat, thé tich 301

Can dién tor

Cén ky thuét dung pin, d¢ chinh
xac dén 0,01g. Kha nang can to1
da 250g.

THIET BI THEO
CHU BE
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TRANH ANH

Béang tuan hoan céc
nguyén to hda hoc

Bang tuan hoan
cac nguyén to hoa
hoc

- Dang bang dai 18 cot co day
du cac thong sb co ban: STT, ky
hi€u, té€n goi theo quy dinh,
NTK TB, d6 am dién, cdu hinh e
hoéa tri, c6 mau sic phan biét
kim loai, phi kim va a kim, cong
thirc tong quat ciia oxide va
hydroxide cao nhét;

- Kich thudce (1800x1200)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham dugc san xuét boi
Nha san xuét hodc don vi lién
két xuit ban c6 hé théng quan 1y
dat chtrng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

111

DUNG CU

DUNG CU DUNG
CHUNG  CHO
NHIEU CHU PE

1.8

Lo

thay tinh miéng
hep kém 6ng hut
nho giot

Gom: 1 lo mau nau va 1 lo mau
trang, thuy tinh trung tinh, chiu
nhiét, dung tich 100ml. Kich
thudc: Tong chidu cao 95mm
(than lo 70mm, c6 lo 20mm);
Duong kinh (than lo ®45mm,
mi¢ng lo ®18mm); Nt nham
kém cong to hit (phan nhdm cao
20mm, ® nho 15mm, ® 16n
18mm); Ong hiit nho giot: Qua
bop cao su dugc luu hoa tdt, do
dan hoi cao. Ong thity tinh
d8mm, dai 120mm, vudt nhon
dau.

1.9

Lo
thay tinh miéng
rong

Mau trang, thuy tinh trung tinh,
chiu nhiét, dung tich t6i thiéu
100ml. Kich thudc: Chiéu cao
95mm (than lo 70mm, cd lo
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dwong, hodc tot hon)

25mm); Puong kinh (than lo
®50mm, mi¢ng 1o 40mm); Nut
nham c6 3 nic (phin nham cao
20mm, ® nho 32mm, @ 16n
42mm va phan nip ®50mm).

1.10

Ong hut nho giot

Qua bop cao su dugc luu hoa
tbt, d6 dan hoi cao. Ong thuy
tinh ®8mm, dai 120mm, vudt
nhon dau.

1.19

Thia xtic hoa chat

Thuy tinh dai 160mm, than ©
Smm.

1.24

Bo dung cu thi
nghiém phén tich
thé tich

- 02 kep cang cua bang nhya
bén, kich thude chiéu dai
125mm, d¢ rong cang cua
12mm, ¢6 khéa cé dinh vao bd
gia thi nghiém

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

- 02 pipet thang 10ml, loai A,
bang thuy tinh trung tinh, chiu
nhiét, c6 chiéu dai 360mm.

- 02 binh dinh mtrc 100ml; cao
170mm, nap day bang nhua.

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

- 02 qua bop bang cao su dan
ho6i dé hut hoa chat khi ding
pipette.

1.26

Luéi tan nhiét

Bing Inox, kich thudc
(100x100)mm c6 ép cac goc.

1.27

Nut cao su
khong c616  cac
loai

Cao su chiu hoa chat, co do dan
hdi cao, gom;

- Loai c6 day 16n ®22mm, day

nhé ®15mm, cao 25mm.

- Loai c6 déay lon ®@28mm, day

nhé ®23mm, cao 25mm.

- Loai c6 déay lon ®@19mm, day

nhé ®14mm, cao 25mm.




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
- Loai c6 day 16n ®42mm, day
nho ®37mm, cao 30mm.
1.28 Nuat cao su ¢6 16 | Cao su chiu hoa chit, c6 do dan
cac loai hoi cao, 16 ¢ giira c6 duong kinh
®6mm, gom:
- Loai c6 déay 16n ®22mm, day
nhé ®15mm, cao 25mm.
- Loai c6 déay 16n ®28mm, day
nhé ®23mm, cao 25mm.
- Loai c6 déay 16n ®19mm, day
nhé ®14mm, cao 25mm.
- Loai c6 déay 16n ®42mm, day
nhé ®37mm, cao 30mm.
1.30 Mudng d6t hoa | Bang Inox, kich thudc ®6mm,
chét can dai 200mm.
1.40 Khay dung dung | Bang inox 304 day 1mm, kich
cy, hoa chat thude (600x300)mm, bo vién
1.4 Giéy loc Loai @125 mm, st dung cho
loc dinh tinh
1.43 Gidy quy tim Loai cuon nhé dugc bao quan
trong hdp nhya kin trdnh hoi
hoa chit.
1.44 Gidy pH Tép nhiéu bang nho, c¢6 bang
mau pH dé so sanh dinh tinh
1.45 Gidy rap Khé réng 200mm ; Do rap vira
phai.
1.46 Diia 3 canh Loai nho, bang hop kim, dai
200mm
1.47 Kéo cat Loai nho, ludi kéo va can bﬁng
thép dai 135mm
1.51 Kinh bao vé mat | Nhya trong sudt, c6 mau sam,
c6 mau chiu hoé cht.
2. DUNG CU DUNG
RIENG THEO
CHU BE
2.1 Hydrocarbon khong | Binh  suc  khi | Loai thiy tinh 500ml, c6 kha
no Drechsel nang chiu nhiét va khang dugc
cac loai hoa chét, ¢ nép van,
khong dia lgc.
2.2 Carbohydrate Mit kinh ddng hd | Chét liéu kinh khéng ddc, chiu
nhiét; ®100mm
23 Thé dién cuc va | Bo thi nghiém vé | Gom:

nguodn dién hoa hoc

ngudén di€n hoda
hoc

- Pién cuc: Cac dién cuc 14
(3x20x80mm) cua: zinc, copper,
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aluminium, iron va dién cuc
than chi phi 8mm, dai 80mm.

- bén Led: Bén Led thuong co
dién 4p cho mdi bong nam trong
khoang tir 2-3 V.

- Day dién: 10 day dai 250mm
c6 san kep cé'séu hai déau.

- Cau mudi: Ong thuy tinh chir
U chtra agar dugc tam dd
KNO3/KCI bao hoa.

Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

24

bién phan

B6 dién phan
dung dich (Bao
gom bo gid)

Ong thity tinh ®20, mau trang,
trung tinh chiu nhiét, hinh chir U
rong 100mm, cao 150mm, c6 2
nhanh @8 vudt thu dau ra (dugc
gan 2 khoa nhya ) & 2 du cach
miéng 6ng 20mm.

- 02 dién cuc than chi 08 dai
120mm dugc xuyén qua nut cao
su c6 kich thudc vira miéng dng
chit U; 02 day dan ldy nguon
chiu dugc dong 3A, dai 300mm,
mbi day c6 1 dau gan véi kep ca
sdu co thé kep chat dién cuc
than chi 08, dau con lai gan voi
zac cam @4 bang dong.

- B6 d6i ngudn tir 220V/240V-
50/60Hz (AC) xudng 1,5V; 3V;
6V-3A (DC) va c6 16 cam d4 dé
liy dién ap dau ra; c6 cong tic
dong/ngit.

- Bo gia thi nghiém
Hang héa duoc san xuat theo
tiéu chuén: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

10. SINH HQC

I. THIET BI
DUNG
CHUNG

7

Dao cat tiéu ban

Dao bing sit dai 140mm




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)

11 Kim miii mac Loai thong dung, bang inox dai
l4cm

12 Coi, chay st C6i, chay st men nhan, duong
kinh trung binh 80mm, cao tir
45mm, chay dai 100mm;
d25mm.

14 Panh kep Loai thong dung dai 140mm

15 Pipet Loai thuy tinh 10 ml

16 Dbiia thuy tinh Thuy tinh trung tinh, chiu nhiét,
hinh tryu ®6 mm dai 250 mm.

17 Gidy thim Kich thudc ®125mm do tham
hut cao.

19 Video vé ki thuat | - M6 ta cac bude minh hoa ki

lam ti€u ban NST
tam thoi & chau
chau

thuat lam ti€u ban NST tam thoi
& chau chau.

- C6 thoi luong khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh anh va am
thanh 13 nét, c6 thuyét minh
(hodc phu deé) bé“mg tiéng Viét;

- C6 thé phong to thu nho video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video dugc ma
hoa bao vé chdng sao chép, giup
nguoi xem trai nghiém ché do
xem tdt nhat.

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

+ Ty dong phat lai khi két thic
video

+ Piéu chinh téc d6 phat

- Video dugc dang tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thdo 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. Tét ca tinh ning st
dung dugc trong mai truong
khong co két ndi internet.

- San pham dugc chira trong
USB, déng goi trong hop co
kich thudc 10x10x1,2cm, USB
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duoc bao vé bdi mut chéng sO¢
giup phong tranh hu hong. D
liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

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

- Phan mém ding tai video da
dugc ding ky quyén tac gia;

- Video dugc diang ky quyén
lién quan;

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

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuat
ban ¢o chirc ning xuét ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quéan ly
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

20

Binh tia nudc

Binh bang nhya c6 ®79mm cao
180mm, dung tich 500ml

21

Pipet nhua

Béng r}hua loai 3 ml, c6 vach
chia dén 0,5 ml

22

Pia dong hd

Thuy tinh trung tinh, c6 duong
kinh F100mm, day 1.7mm

23

Kep 6ng nghiém

Loai bang ’g(:) c6 chiéu dai 20cm
kep duoc 6ng nghiém 16 dén
24mm, co cau kep bang 10 xo.

24

Lo kém oOng nho
giot

Bang thily tinh mau tring, 125
ml

25

Lo ¢6 niut nham

Bang thuy tinh mau tring, 100
ml

26

Qua bop cao su

Bang cao su

27

But viét kinh

Viét duoc trén kinh, dé xo4 bang
nude, ¢o hai dau: 1mm va
0,5mm
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28

Can ky thuat

Can ky thuat dung pin, do chin}l
xac dén 0,01g. Kha nang can toi
da 240g.

29

Gang tay cao su

Cao su,chiu dan héi cao, chiu
hod chat. 3 ¢& S, M, L mdi c&
01 hop 100 cai.

34

Cam bién d§ pH
(c6 man hinh hién
thi OLED)

Cam bién do D6 pH (Thang do:
0-14pH, d6 phan giai: =0,01pH,
nhiét d6 hoat dong: 5-60°C);
Dién 4p stir dung: 3.0 ~4.2 VDC
Dong dién st dung: ~90mA.
Pin lithium 3.7V 900 mAh
Cong USB type C cap nhat
firmware.

Giao tiép USB to COM, niit
nhén, hién thi LCD OLED
128*64 pixel

Chip xur ly: Wifi BLE SoC
ESP32 ESP-WROOM-32

B0O nhé: FLASH: 4MB
Bluetooth: Bluetooth v4.2
BR/EDR and BLE specification
Két ndi khong day hodc co day
v6i Bo thu nhan s6 lidu, dién
thoai, may tinh bang c6 hé diéu
hanh android va IOS (c6 tai li¢u
ching minh). C6 thé sir dung
doc 1ap khong can bo thu nhan
s6 ligu

Pin sac

Hang hoa duoc san xut theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodac twong duong

35

Cam bién do am
(c6 man hinh hién
thi OLED)

Cam bién do Do am (khoang do:
0 dén 100%, d¢ chinh x4c:
+3%);

Di¢n ap str dung: 3.0 ~4.2 VDC
Dong dién str dung: ~90mA.

Pin lithium 3.7V 900 mAh
Cong USB type C cap nhat
firmware.

Giao tiép USB to COM, nut
nhén, hién thi LCD OLED




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

128*64 pixel

Chip xur ly: Wifi BLE SoC
ESP32 ESP-WROOM-32

B0O nhé: FLASH: 4MB
Bluetooth: Bluetooth v4.2
BR/EDR and BLE specification
Két ndi khong day hodc c6 day
v6i Bo thu nhan s6 liéu, dién
thoai, may tinh bang c6 h¢ diéu
hanh android va IOS (c6 tai li¢u
chimg minh). C6 thé str dung
doc 1ap khong can bo thu nhan
s6 liéu

Pin sac

Hang héa duoc san xuat theo
tiéu chuan: ISO 9001:2015; ISO
14001:2015 va ISO 45001: 2018
hodc tuong duong

I

THIET BI THEO
CAC CHU BE

TRANH ANH

Lép 11

Dinh dudng va tiéu
hoa ¢ dong vat

1.99

Ti€u hoa & dong vat

Cac hinh thire tiéu
hoéd ¢ dong vat

Mo ta cac hinh thuc ti€u hod &
dong vat chua c6 co quan tiéu
hoa; dong vat co tui ti€u hod;
dong vat co 6ng tiéu hoa.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét luong cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuit boi
Nha san xuét hodc don vi lién
két xuat ban co hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

Vian chuyén cac
chat trong co thé
dong vat
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Hé tuan hoan

So dd cac dang hé¢
tuan hoan

So d6 mé ta cac dang tuan hoan
o dong vat: tuan hoan kin va
tuan hoan hé; tudn hoan don va
tudn hoan kép.

- Kich thuodce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét luong cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuat boi
Nha san xuit hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chtirng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

Co ché cam tng &
dong vat c6 hé than
kinh

1.12

So d6 cung phan
Xa

Hinh v& 1 cung phén xa (cac thu
thé, duong dan truyén, mé
phong phan xa dap tng).

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuit boi
Nha san xuét hodc don vi lién
két xuat ban co hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

Sinh trudéng va phat
trién ¢ dong vat

1.13

Cac hinh thuc sinh
trudng va phat trién &
dong vat

So do vong doi
sinh truéng va
phat trién & dong
vat

M0 ta cac vong doi sinh trudng
va phat trién & dong vat (khong
qua bién thai, bién thai hoan
toan, bién thai khong hoan
toan).

- Kich thudce (1020x720)mm,




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

dung sai 10mm, in offset 4 mau
v6i chat luong cao nhat trén
gidy couche c6 dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuét boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé thong quan 1y
dat chtrng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

Lép 12

Di truyén hoc

1.15

Co ché phién ma

Mo ta co ché phién mi & té bao
nhén so, té bao nhan thyc.

- Kich thudc (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham dugc san xuit boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

1.16

Co ché dich ma dé
tong hop protein

MO ta co ché dich ma & té bao
nhén so, té bao nhan thuc.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhat trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuit boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong
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17

Di truyén nhi€ém sac
thé

Cau trac siéu hién
vi cua NST

Mo ta vé cdu truc siéu hién vi
cua NST.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét luong cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San phdm duoc san xut boi
Nha san xuit hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chtirng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

Tién hoa I6n va
phat sinh ching loai

18

So do cay su song

So do cdy su song, md ta ngudn
gbc chung ciia sinh gidi va phan
tich dugc su phat sinh ching
loai 1a két qua cia tién hoa.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham dugc san xuat boi
Nha san xuét hodc don vi lién
két xuat ban co hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

MO HINH, MAU
VAT

Lép 10

Cau tric té bao

2.1

Cau tao cua t€ bao
dong vat va té bao
thue vat

Mo hinh 3D mé phong céu tao
cua té bao dong vat va thuc vat
vé6i cac thanh phan cdu tao co
béan, va mot sb dic diém ciu
trac lién quan dén chirc nang
clia mot s bao quan gdm co:




Théng s6 ky thuit (hoac twong

STT Chu dé day hoc Danh muc dwong, hoic tot hon)
- 1 mé hinh té bao dong vat kich
thude (39x28x14)cm.
- 1 mé hinh cAu tao té bao thuc
vat kich thudc: (30x20x6)cm.
Lop 12
Di truyén hoc
2.3 Mo hinh cau tric | M6 hinh mé ta cau trac cua
DNA DNA c6 thé thao 1ap. Chiéu cao
600mm, chiéu rong 200mm, c6
thé thao roi cac bod phan, co chét
liéu PVC hodc tuong duong.
3 DUNG CU
Lop 10
Sinh hoc té bao
3.1 Thanh phan héa hoc | Bo thi nghiém xac | Bo thi nghiém gom:
cua té bao dinh thanh phﬁn - Cbi, chay str; éng nghiém; Gia
hoa hoc cuia té bao | dé dng nghiém; Pén cdn; Coc
thuy tinh loai 250ml; Kep 6ng
nghiém; Lo kém 6ng nho giot;
Lo c6 ntit nham; Qua bdp cao
su; Bit viét kinh; (TBDC)
(Khong bao gom)
- Céc thuy tinh 100 ml.
Lop 11
Trao ddi nwéc va
khoang & thuc vat
35 Tréng cay trong dung | B thiét bi khao | B thiét bi gém:
dich sat mot s6 dit liéu | - BO thu nhan tin hiéu; Giéy do
khi tréng ciy pH hodc Cam bién d6 pH; Cam
bién d6 4m; Can dién tur;
(TBDC). (Khéng bao gom)
- Thudc nhya loai thong dung,
300mm
Quang hop & thuc
vat
3.8 Qua trinh hinh thanh | B6 thiét bi thi | Bo thiét bi gom:

tinh bot ¢ thuc vat

nghiém vé su hinh
thanh tinh bdt

+Peén cdn; Ong nghiém; Cée
thuy tinh; Dia petri; Panh kep;
+ Lud6i inox (100x100) mm c6
han ép cac goc.

+ Kiéng 3 chan: Chét liéu Inox
®5mm, udn tron, duong kinh
100mm, c6 chan cao 105 mm,
chan c6 nut nhua.




Théng s6 ky thuit (hoac twong

STT Chu dé day hoc Danh muc dwong, hoic tot hon)
3.12 Hoat dong ctia tim | B thiét bi tim | Bo thiét bi gom:
hiéu ciu tric va | - B6 dd md
hoat dong cua tim | - May kich dién.
5 VIDEQ/CLIP
Lop 11
Trao d6i chat va
chuyén hoi ning
lwgng & thue vat
5.2 Trao ddi chat va | Mot sd biéu hién | - Video mé ta mot sb biéu hién

chuyén hod ning
luong & thuc vat

cia cdy do thiéu
khoang

ctia cdy do thiéu khoang (thiéu
nitrogen, phosphorus,
potasium,..)

- C6 thoi lugng khong qua 03
phut, d0 phan giai full HD
(1920x1080), hinh 4nh va am
thanh 13 nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nht.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc do phat

- Video duoc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khac; Cong cu tao bd cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitp phong tranh hu héng. D
liéu dugc ma hoa bao mat baoi
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cong nghé AES véi khod bao
mat riéng biét.

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

- Phan mém ding tai video da
duogc ding ky quyén tac gia;

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dép tmg du cac
diéu kién vé hoat dong phat
hanh xuit ban pham dién tir theo
quy dinh cua phép luat, do B
Thong tin va Truyén thong tham
dinh va cap phép;

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

- San pham dugc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chtrng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc twrong duong

Van chuyén cac
chat trong co thé
dong vat

53

H¢ tuan hoan

Van chuyén mau
trong h¢ mach

- Video mé ta ciu tao cua hé
mach (tinh mach, dong mach,
mao mach). Van dong ciia mau
trong hé mach. Hién thi rd
chuyén dong cua té bao hong
cau.

- C6 thoi lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh anh va am
thanh 5 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tdng giam am thanh, tam ngung
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhét.
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- Phan mém ding tai video hd
tro cac tinh nang:

+ Tu dong phat lai khi két thiic
video

+ Piéu chinh tbc d6 phat

- Video duoc ding tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thdo va
trinh chiéu bai giang, xuit bai
giang chia sé bai giang cho gido
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chia trong
USB, dong go6i trong hop co
kich thudc 10x10x1,2cm, USB
duogc bao vé boi mut chéng soc
gitp phong tranh hu hong. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

- Nha san xuat duoc chirmg nhan
dang ky nhan hiéu;

- Phan mém dang tai video d
duogc dang ky quyén tac gia;

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luét, do B9
Thong tin va Truyén thong tham
dinh va cap phép;

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuat
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
2015 va ISO/IEC 27001: 2022
hodc tuong duong

54 Bai tiét va can bang | Can bang ndi moi | - Video biéu dién co ché duy tri

noi moi

diéu hoa ndi méi (Co thé biéu
dién co ché can bang ndng d6
glucose trong mau hodc diéu
hoa than nhig¢t).

- C6 thoi lugng khong qua 03
phut, d0 phan giai full HD
(1920x1080), hinh 4nh va am
thanh 1 nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhat.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitp phong tranh hu héng. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video duoc diang ky quyén
lién quan;

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

- San pham duoc cip quyét dinh
xuét ban dién tir béi nha xuét
ban ¢6 chirc ning xuat ban dién
t;

- San pham duoc san xuat theo
tiéu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Co ché cam tbng &
dong vat c6 hé than
kinh

5.5

Hé than kinh

Truyén tin qua
synapse

- Video mé ta dugc ciu tao
synapse va qué trinh truyén tin
qua synapse.

- C6 thot lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem t6t nht.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thdo va
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trinh chiéu bai giang, xuat bai
giang chia s¢ bai giang cho gido
vién khac; Cong cu tao bo cau
hoi; Cong cu tao bai kiém tra
danh gia. Tét ca tinh ning st
dung duogc trong mai truong
khong co két ndi internet.

- San pham dugc chira trong
USB, dong go6i trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6¢
giup phong tranh hu hong. D
liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

- Nha san xuat duoc chimg nhan
dang ky nhan hi¢u;

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

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luat, do B9
Thong tin va Truyén thong thim
dinh va cap phép;

- San pham dugc cap quyét dinh
xuét ban dién tir boi nha Xudt
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quéan 1y
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

5.6

Co ché cam tng ¢
dong vat c6 h¢ than
kinh

Phan xa khong
diéu kién

- Video mé ta co ché phan xa
khong diéu kién. (co thé mo
phong phan xa cua khép gbi khi
chiu tac dong cua luc).

- C6 thoti lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh dnh va am
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thanh rd nét, c6 thuyét minh
(hoic phy d8) bang tiéng Viét;

- C6 thé phong to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
hoa bao vé chdng sao chép, giup
ngudi xem trai nghiém ché do
xem tdt nhat.

- Phdn mém ding tai video hd
trg cac tinh nang:

+ Ty dong phat lai khi két thic
video

+ Diéu chinh tbc d6 phat

- Video dugc ding tai trén phan
mém ho tro day hoc trén 16p véi
cac chtrc nang: Soan thao va
trinh chiéu bai giang, xuit bai
giang chia sé bai giang cho gido
vién khéc; Cong cu tao by cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duogc bao vé boi mut chéng soc
gitp phong tranh hu hong. Dt
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video duoc diang ky quyén
lién quan;

- Nha san xuat dap tmg du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luat, do B9
Thong tin va Truyén thong thim
dinh va cap phép;

- San pham duoc cip quyét dinh
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xuét ban dién tir bdi nha xuat
ban c6 chirc ning xuét ban dién
tr; .

- San pham duoc san xuét theo
tiéu chuén vé hé thdng quan Iy
dat chirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Sinh trwéng va phat
trién ¢ thue vat

5.11

Sinh san ¢ thuc vat

Qua trinh sinh san
o thuc vat c¢6 hoa

- Video mo ta qua trinh sinh san
& thuc vat c6 hoa bat dau tir qua
trinh hinh thanh tai phéi, hat
phan, thy phan, thu tinh, hinh
thanh hat va qua.

- C6 thoi luong khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh anh va am
thanh 13 nét, c6 thuyét minh
(hodc phu de) bé“mg tiéng Viét;

- C6 thé phong to thu nho video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video dugc ma
hoa bao vé chdng sao chép, giup
nguoi xem trai nghiém ché do
xem tot nhat.

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

+ Ty dong phat lai khi két thic
video

+ Piéu chinh téc d6 phat

- Video dugc dang tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thdo 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. Tét ca tinh ning st
dung dugc trong mai truong
khéng co6 két ndi internet.

- San pham dugc chira trong
USB, déng goi trong hop co
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kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6¢
gitip phong tranh hu héng. D
liéu dugc ma hoa bao mat baoi
cong nghé AES véi khod bao
mat riéng biét.

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

- Phdn mém ding tai video da
dugc diang ky quyén tac gia;

- Video duoc dang ky quyén
lién quan;

- Nha san xuat dép tmg du cac
diéu kién vé hoat dong phat
hanh xuit ban pham dién tir theo
quy dinh cua phap luat, do B9
Thong tin va Truyén thong thim
dinh va cap phép;

- San pham dugc cap quyét dinh
xut ban dién tir boi nha Xuat
ban c6 chirc ning xuat ban dién
tr;

- San pham dugc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chtrng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodac tuong duong

Lép 12

Di truyén hoc

5.13

Di truyén nhiém sac
the

Thi nghiém cua
Mendel

Video mo ta vé thi nghiém cua
Mendel (tir P dén F2).

- C6 thoi lugng khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh anh va &m
thanh r nét, c6 thuyét minh
(hoac phu de) bé‘mg tiéng Viét;

- C6 thé phong to thu nho video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video dugc ma
hoa bao vé chng sao chép, giup
ngudi xem trai nghiém ché do
xem tot nhat.

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

+ Ty dong phat lai khi két thuc
video

+ Piéu chinh tbc d6 phat

- Video dugc ding tai trén phan
mém hd tro day hoc trén 16p voi
cac churc nang: Soan thao va
trinh chiéu bai giang, xuat bai
giang chia sé bai giang cho gido
vién khéc; Cong cu tao bd cau
héi; Cong cu tao bai kiém tra
danh gia. Tét ca tinh ning st
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chira trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
dugc bao vé bai mit chong sdc
gitp phong tranh hu hong. Dir
liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

- Nha san xuét duoc ching nhin
dang ky nhan hiu;

- Phan mém ding tai video da
dugc diang ky quyén tac gia;

- Video duoc diang ky quyén
lién quan;

- Nha san xuit dép tmg du cac
diéu kién vé hoat dong phat
hanh xuat ban pham dién tir theo
quy dinh cua phap luat, do Bo
Thong tin va Truyén thong tham
dinh va cap phép;

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

- San pham dugc san xuat theo
tiéu chuén vé hé thdng quan Iy
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hoac tuong duong




Théng s6 ky thuit (hoac twong

STT Chu dé day hoc Danh muc dwong, hoic tot hon)
5.14 Thi nghiém | Video mo ta v¢ thi nghiém cua
Morgan Morgan (lién két gene, hoan vi

gene).

- C6 thoi lugng khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh 4nh va am
thanh rd nét, c6 thuyét minh
(hoic phy d8) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhat.

- Phdn mém ding tai video hd
trg cac tinh nang:

+ Ty dong phat lai khi két thic
video

+ Diéu chinh téc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham duoc chua trong
USB, dong goi trong hdp co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitp phong tranh hu hong. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video dugc diang ky quyén
lién quan;

- Nha san xut dap tmg du cac




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

diéu kién vé hoat dong phat
hanh xuét ban phim dién tir theo
quy dinh cua phap luat, do Bo
Thong tin va Truyén thong tham
dinh va qép phép;

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuét
ban c6 chirc ning xuét ban dién
t;

- San pham duoc san xuat theo
tiéu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Sinh thai hoc

5.18

Hé sinh thai

Dién thé sinh thai

- Video mo ta qua trinh dién thé
sinh thai nguyén sinh va thir
sinh.

- C6 thot lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem t6t nht.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video duoc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. TAt ca tinh ning sir
dung dugc trong moi truong




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

khong co két ndi internet.

- San pham dugc chia trong
USB, doéng goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé bdi mut chéng s6¢
giup phong tranh hu hong. Dt
liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

- Nha san xuat duoc chimg nhan
dang ky nhan hi¢u;

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

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luat, do B9
Thong tin va Truyén thong thim
dinh va cap phép;

- San pham dugc cip quyét dinh
xuét ban dién tir boi nha Xudt
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quéan ly
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

IIL.THIET BI
THEO
CHUYEN PE
HQC TAP

1. TRANH/SO
§210)

Lép 10

Cong nghé té bao va

mét s6 thanh tuu

1.2

So db vé quy trinh
cong nghé t€ bao
thuc vat trong vi

So do mo ta quy trinh cua cong
nghé té bao thyc vat trong vi
nhan gidng cay trong.

- Kich thudce (1020x720)mm,
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Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

nhan gidng cay
trong

dung sai 10mm, in offset 4 mau
v6i chat luong cao nhat trén
gidy couche c6 dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuét boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé thong quan 1y
dat chtrng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

1.3

Sodo quy trinh
nuoi cay mo t€ bao
dong vat

So d6 mo ta cac bude cia quy
trinh nudi ciy mé té bao dong
vat.

- Kich thudc (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham dugc san xuét boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

Cong nghé enzyme
va irng dung

1.4

So d6 quy trinh
san xuét enzyme
tur dong vat, thuc
vat va vi sinh vt

So d6 mé ta cac bude cua quy
trinh san xuat enzyme tir dong
vat, thuc vat va vi sinh vat.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét luong cao nhét trén
gidy couche co dinh lugng
200g/m2, can lang OPP mo.

- San pham duoc san xut boi
Nha san xuét hodc don vi lién
két xuat ban co hé théng quan ly
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
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dwong, hodc tot hon)

TCVN 6238-3:2011 hoac tuong
duong

1.5

So dd cac bude
tao dong DNA tai
to hop

So d6 mé ta cac budc dé tao
dong DNA tai to hop

- Kich thudc (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét luong cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuat boi
Nha san xuit hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chtirng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

Cong nghé vi sinh
vat trong xir li o
nhi€ém méi trudng

1.6

So do vé qua trinh
phan giai
cac hop chét trong
xr i méi truong
bang cong nghé vi
sinh: phan gidi
hiéu khi, ki khi,
1én men.

So d6 mo ta qua trinh phan giai
cac hop chat trong xtr li moi
truong bang céng nghé vi sinh:
phan giai hiéu khi, ki khi, 1én
men.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhat trén
gidy couche c6 dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuit boi
Nha san xuét hodc don vi lién
két xuat ban co hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

Lép 11

Dinh duwdng khoang
- ting ning suit ciy
trong va  nong
nghiép sach




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

1.7

So d6 md hinh
thiy canh theo
huéng phat trién
nong nghiép sach

So d6 mé hinh thuy canh theo
huéng phat trién nong nghiép
sach (Vi du: Trong rau thity
canh theo cong nghé Isarel,...).

- Kich thuodce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét luong cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham duoc san xuat boi
Nha san xuit hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chtirng nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

Lép 12

Sinh hoc phan tir

1.8

So do quy trinh
cong nghé gene &
thyc vat va dong
vat.

So d6 mé ta cac budce trong quy
trinh cong nghé gene ¢ thuc vat
va dong vat.

- Kich thudce (1020x720)mm,
dung sai 10mm, in offset 4 mau
v6i chét lugng cao nhét trén
gidy couche co dinh luong
200g/m2, can lang OPP mo.

- San pham dugc san xuét boi
Nha san xuét hodc don vi lién
két xuat ban co hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hoac tuong
duong

VIDEOQO/CLIP

Lép 10

Cong nghé té bao
va mgt so thanh tuu

4.1

Video cong nghé
té bao thuc vat
(thanh tyu, quy
trinh, trién vong).

- Video m6 ta thanh tuu, quy
trinh, trién vong cong nghé té
bao thyc vat (vi du: cong ngh¢
nudi cay mo té bao thyc vat, vi
nhén gidng cdy trong, san xuat
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dwong, hodc tot hon)

hat nhan tao,...).

- C6 thoi lugng khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh 4nh va am
thanh rd nét, c6 thuyét minh
(hoic phy d8) bang tiéng Viét;

- C6 thé phong to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhat.

- Phdn mém ding tai video hd
trg cac tinh nang:

+ Ty dong phat lai khi két thic
video

+ Diéu chinh tbc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chtrc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao bd cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitp phong tranh hu hong. D
liéu dugc ma hoa bao mat baoi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video dugc dang ky quyén
lién quan;

- Nha san xuat dap tmg du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
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Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

quy dinh cua phap luat, do B
Thong tin va Truyén thong tham
dinh va cap phép;

- San pham duoc cap quyét dinh
xuét ban dién tir boi nha Xudt
ban c6 chirc ning xuét ban dién
tr; .

- San phdm duoc san xuét theo
tiéu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

4.2

Video cong nghé
té bao dong vat
(thanh tyu, quy
trinh, trién vong).

- Video m6 ta thanh tuu, quy
trinh, trién vong cong nghé te
bao dong vat (vi du: san xuét
vaccine, san xuat khang thé don
dong,...).

- C6 thoi luong khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh anh va am
thanh 13 nét, c6 thuyét minh
(hodc phu de) bé“mg tiéng Viét;

- C6 thé phong to thu nho video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video dugc ma
hoa bao vé chdng sao chép, giup
nguoi xem trai nghiém ché do
xem tot nhat.

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

+ Ty dong phat lai khi két thic
video

+ Piéu chinh téc do phat

- Video dugc dang tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thdo 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. Tét ca tinh ning st
dung dugc trong mai truong
khong co két ndi internet.
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Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

- San pham duoc chtra trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6¢
gitip phong tranh hu héng. D
liéu dugc ma hoa bao mat baoi
cong nghé AES véi khod bao
mat riéng biét.

- Nha san xuét duge chung nhin
dang ky nhan hiéu;

- Phdn mém ding tai video da
dugc diang ky quyén tac gia;

- Video duoc dang ky quyén
lién quan;

- Nha san xuat dép tmg du cac
diéu kién vé hoat dong phat
hanh xuit ban pham dién tir theo
quy dinh cua phép luat, do B
Thong tin va Truyén thong tham
dinh va cap phép;

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

- San pham dugc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chtirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodac twong duong

4.3

Video vé cong
nghé t€ bao gbc

- Video md ta vé quy trinh tao té
bao gdc & ngudi hodc & thuc
vat.

- C6 thoti lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tdng giam am thanh, tam ngung
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhét.
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- Phan mém ding tai video hd
tro cac tinh nang:

+ Tu dong phat lai khi két thiic
video

+ Piéu chinh tbc d6 phat

- Video duoc ding tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thdo va
trinh chiéu bai giang, xuit bai
giang chia sé bai giang cho gido
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chia trong
USB, dong go6i trong hop co
kich thudc 10x10x1,2cm, USB
duogc bao vé boi mut chéng soc
gitp phong tranh hu hong. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

- Nha san xuat duoc chirmg nhan
dang ky nhan hiéu;

- Phan mém dang tai video d
duogc dang ky quyén tac gia;

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luét, do B9
Thong tin va Truyén thong tham
dinh va cap phép;

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuat
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Cong nghé enzyme
va irng dung
4.4 Video vé& co s& | - Video md ta vé co s khoa hoc

khoa hoc va quy
trinh cong nghé
san xuat enzyme.

va quy trinh céng nghé san xuét
enzyme (vi du: san xudt enzyme
tai t6 hop, Gmg dung enzyme
trong cong nghé thuc pham,
trong y - dugc hoc, trong ki
thuat di truyén).

- C6 thoi luong khong qua 03
phut, d phan giai full HD
(1920x1080), hinh anh va am
thanh 13 nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem t6t nht.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khac; Cong cu tao bd cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop c6
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6¢
gitp phong trdnh hu héng. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
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mat riéng biét.

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

- Phan mém ding tai video da
duogc diang ky quyén tac gia;

- Video duoc diang ky quyén
lién quan;

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

- San pham duoc cip quyét dinh
xuét ban dién tir béi nha xuét
ban ¢6 chirc ning xuat ban dién
t;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Coéng nghé vi sinh
vat trong xi li 6

nhi€ém méi trudng

4.6

Video vé cong
nghé ung dung vi
sinh vat trong xtr 1i
moi truong (xu ly
6 nhiém moi
truong dat, nudc,
chat thai rin)

- Video vé cong nghé tmg dung
vi sinh vt trong xur Iy moi
truong: moi trudng dat, nudc,
chét thai rin.

- C6 thoi lugng khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh anh va &m
thanh r nét, c6 thuyét minh
(hoac phu de) bé‘mg tiéng Viét;

- C6 thé phong to thu nho video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video dugc ma
hoa bao vé chdng sao chép, giup
ngudi xem trai nghiém ché do
xem tot nhat.

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

+ Tu dong phat lai khi két thiic
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video

+ Piéu chinh tbc d6 phat

- Video dugc ding tai trén phan
mém hd tro day hoc trén 16p voi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuat bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao b cau
héi; Cong cu tao bai kiém tra
danh gia. Tét ca tinh ning st
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chira trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
dugc bao vé bai mit chong sdc
gitp phong tranh hu héng. D
liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

- Nha san xuét duoc ching nhin
dang ky nhan hiu;

- Phan mém ding tai video da
dugc diang ky quyén tac gia;

- Video duoc diang ky quyén
lién quan;

- Nha san xuit dép tmg du cac
diéu kién vé hoat dong phat
hanh xuat ban pham dién tir theo
quy dinh cua phap luat, do Bo
Thong tin va Truyén thong tham
dinh va cap phép;

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

- San pham dugc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chtirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hoac tuong duong

Lép 11




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
Dinh duwdng khoang
- ting ning suit cay
trong va  nong
nghiép sach
4.7 Video vé bién | - Video vé bién phap ki thuét st
phap ki thuat sir | dung dinh dudng khoang nham

dung dinh dudng
khoang nhim tao
nén noéng nghiép
sach.

tao nén nong nghiép sach.

- Mot sb loai phan bon (N, K, P
).
- C6 thoi lugng khong qua 03
phut, d0 phan giai full HD
(1920x1080), hinh 4nh va am
thanh 1 nét, c6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem t6t nht.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac churc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khac; Cong cu tao bd cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitp phong tranh hu héng. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

- Nha san xuét dugc ching nhan




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

dang ky nhan hiéu;

- Phan mém ding tai video da
duogc diang ky quyén tac gia;

- Video duoc diang ky quyén
lién quan;

- Nha san xuit dap tmg du cac
diéu kién vé hoat dong phat
hanh xuét ban phim dién tir theo
quy dinh cua phép luat, do B
Thong tin va Truyén thong tham
dinh va cap phép;

- San pham duoc cip quyét dinh
xuét ban dién tir béi nha xuét
ban ¢6 chirc ning xuat ban dién
t;

- San pham duoc san xuat theo
tiéu chudn vé hé théng quan 1y
dat chtirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Mot s0
dich ¢ nguwoi va
cach phong ngura,
diéu tri

bénh

4.8

Video vé& mot sb
dich bénh phd
bién & nguoi
(ctm, ta, sot xuat
huyét, AIDS,
Covid-19...).

- Video mo ta vé tac nhan giy
bénh, cach lay truyén, hau qua,
bién phép phong tranh ctia mdt
s6 dich bénh phd bién ¢ nguoi
(cim, ta, sOt xuét huyét, AIDS,
Covid 19...).

- C6 thoti lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhat.

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




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

+ Tu dong phat lai khi két thiic
video

+ Piéu chinh téc d6 phat

- Video duoc ding tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thdo 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. Tat ca tinh nang sir
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong go6i trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
giup phong tranh hu hong. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

- Nha san xuat duoc chirmg nhan
dang ky nhan hiéu;

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

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luét, do B9
Thong tin va Truyén thong tham
dinh va cap phép;

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuat
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong




Théng s6 ky thuit (hoac twong

STT Chu dé day hoc Danh muc dwong, hoic tot hon)
Vé sinh an toan
thue pham

4.9 Video vé nguyén | - Video mé ta vé nguyén nhan,

nhan, tac hai, bién
phap phong va
diéu tri ngd doc
thue pham.

tac hai, bi¢n phap phong va di¢u
tri ngd ddc thuc phém.

- C6 thoi lugng khong qua 03
phut, d6 phan giai full HD
(1920x1080), hinh 4nh va am
thanh rd nét, c6 thuyét minh
(hodc phu d¢) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem tot nhat.

- Phdn mém ding tai video hd
trg cac tinh nang:

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video dugc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chirc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao bd cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitp phong tranh hu hong. D
liéu dugc ma hoa bao mat baoi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video dugc diang ky quyén




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

lién quan;

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

- San pham duoc cap quyét dinh
xudt ban dién tir boi nha Xudt
ban ¢6 chirc ning xuat ban dién
t;

- San pham duoc san xuat theo
tiéu chudn vé hé théng quan 1y
dat chirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

4.10

Video vé bién
phép dam bdo an
toan thuc pham.

- Video mé ta quy trinh san xuat
thyc pham an toan.

- C6 thot lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hodc phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chep, giap
nguol xem trai nghiém ché do
xem tot nhat

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

+ Ty dong phat lai khi két thuc
video

+ DPiéu chinh téc d6 phat

- Video duoc ding tai trén phan
mém hd tro day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir
dung dugc trong moi truong




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

khong co két ndi internet.

- San pham dugc chia trong
USB, doéng goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé bdi mut chéng s6¢
giup phong tranh hu hong. Dt
liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

- Nha san xuat duoc chimg nhan
dang ky nhan hi¢u;

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

- Video dugc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luat, do B9
Thong tin va Truyén thong thim
dinh va cap phép;

- San pham dugc cip quyét dinh
xuét ban dién tir boi nha Xudt
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quéan ly
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Lép 12

Sinh hoc phéan tir

4.12

Video vé qua trinh
ung dung cong
nghé gene va trién
vong trong tuong

lai

- Video mo ta vé qua trinh, co
ché tao ra mot san phém ung
dung cong nghé gene va trién
vong trong tuong lai (vi du:
cong nghé tao ra vaccine, tao
ché pham sinh hoc)

- Co6 thoti lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

- C6 thé phong to thu nhé video,
tang gidm am thanh, tam ngung
va phat tiép tuc, video dugc ma
hoa bao vé chng sao chép, giup
ngudi xem trai nghiém ché do
xem tdt nhat.

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

+ Ty dong phat lai khi két thic
video

+ Diéu chinh tbc d6 phat

- Video dugc ding tai trén phan
mém ho tro day hoc trén 16p véi
cac chtrc nang: Soan thao va
trinh chiéu bai giang, xuit bai
giang chia sé bai giang cho gido
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning s
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chua trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duogc bao vé boi mut chéng soc
gitp phong tranh hu hong. D
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video duoc ding ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luat, do B9
Thong tin va Truyén thong thim
dinh va cap phép;

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuat
ban ¢ chirc ning xuét ban dién




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

tr;

- San pham duoc san xuét theo
tiéu chuén vé hé thdng quan Iy
dat chtirng nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hoac tuong duong

Kiém soat sinh hoc

4.13

Video vé co s6,
vai trod ctia mot sb
bién phap kiém
soat sinh hoc

- Video m6 ta vé co s& va vai trd
ctia mot s6 bién phap kiém soat
sinh hoc nhu: str dung thudc trir
sdu bang cong nghé vi sinh,
dung cac loai thién dich.

- C6 thoi luong khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 13 nét, c6 thuyét minh
(hodc phu d¢) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tang gidm am thanh, tam ngirng
va phat tiép tuc, video duoc ma
héa bao vé chdng sao chép, gitp
ngudi xem trai nghiém ché do
xem t6t nht.

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

+ Ty dong phat lai khi két thuc
video

+ Diéu chinh téc d6 phat

- Video duoc ding tai trén phan
mém hd trg day hoc trén 16p véi
cac chuc nang: Soan thao va
trinh chiéu bai giang, xuét bai
giang chia sé bai giang cho giao
vién khac; Cong cu tao bd cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh ning sir
dung dugc trong moi trudong
khong c6 két ndi internet.

- San pham duoc chta trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duoc bao vé boi mut chéng s6c
gitip phong trdnh hu héng. D




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

liéu dugc ma hoa bao mat boi
cong nghé AES vai khod bao
mat riéng biét.

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

- Phan mém ding tai video da
duogc diang ky quyén tac gia;

- Video duoc diang ky quyén
lién quan;

- Nha san xuat dap ung du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phép luat, do B
Thong tin va Truyén thong tham
dinh va cép phép;

- San pham dugc cap quyét dinh
xudt ban dién tir boi nha Xuét
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quéan ly
dat chung nhan ISO 9001: 2015,
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hodc tuong duong

Sinh thai nhan van

4.14

Video vé gia tri
cua sinh thai nhan
van trong Vviéc
phat trién bén
virng ¢ mot

s6 linh vuc (ndng
nghiép, phat trién
do thi, bao ton va
phat trién, thich
tmg véi bién doi
khi hau)

Video mé ta vé gié tri ctia sinh
thai nhan van trong vi¢c phat
trién bén vimg (Vi du: anh
huong cua xay dung dap. hd
thity dién dén su phat trién ciia
néng thon, mién nai; phyc hdi
suy thoai vung trung du; quan ly
rimg ngap man; cach thiét ké
mot do thi xanh)

- C6 thoti lugng khong qua 03
phut, do phan giai full HD
(1920x1080), hinh 4nh va am
thanh 5 nét, ¢6 thuyét minh
(hoic phu dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video,
tdng giam am thanh, tam ngung
va phat tiép tuc, video duoc ma
hoa bao vé chdng sao chép, gitp




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

ngudi xem trai nghiém ché do
xem tdt nhat.

- Phan mém ding tai video hd
tro cac tinh nang:

+ Tu dong phat lai khi két thiic
video

+ Piéu chinh tbc d6 phat

- Video duoc ding tai trén phan
mém ho tro day hoc trén 16p véi
cac chtrc nang: Soan thao va
trinh chiéu bai giang, xuit bai
giang chia sé bai giang cho gido
vién khéc; Cong cu tao b cau
hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir
dung dugc trong moi truong
khong c6 két ndi internet.

- San pham dugc chia trong
USB, dong goi trong hop co
kich thudc 10x10x1,2cm, USB
duogc bao vé boi mut chéng soc
gitp phong tranh hu hong. Dt
liéu dugc ma hoa bao mat badi
cong nghé AES véi khod bao
mat riéng biét.

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

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

- Video duoc diang ky quyén
lién quan;

- Nha san xuat dap tmg du cac
diéu kién vé hoat dong phat
hanh xuét ban pham dién tir theo
quy dinh cua phap luét, do B9
Thong tin va Truyén thong tham
dinh va cap phép;

- San pham duoc cip quyét dinh
xuét ban dién tir bdi nha xuat
ban ¢6 chirc ning xuat ban dién
tr;

- San pham duoc san xuat theo
tiéu chuan vé hé théng quan 1y
dat chung nhan ISO 9001: 2015,




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoiic tdt hon)
ISO 45001:2018, ISO 14001:
2015 va ISO/IEC 27001: 2022
hoac tuong duong
11. CONG
NGHE
PHAN II:
PINH HUONG
NONG
NGHIEP
B THIET BI THEO
CAC CHU BE
11 DUNG CU
1 Cong nghé giong
ciy trong
Bd dung cu ghép | Dao, kéo chuyén dung cho ghép
cay ciy lam bang thép khong ri;
binh tudi ciy 6 zoa bang nhya
tong hop c6 dung tich tdi thiéu 3
lit; nilon tu huy.
2 Trong trot cong
nghé cao
B9 trong cdy thuy | Thung dung dung dich dinh
canh tinh dudng c6 nap day kich thude
(36x22x26)cm, thé tich 10-15
lit, mdi thung c6 6 ro trong cAy,
lam bang nhwa nguyén sinh,
dam bao an toan v¢ sinh thuc
pham, khong bi an mon boi
dung dich thiy canh.
12. TIN HQC
I PHONG THUC
HANH TIN HOC
8 May in Laser - Loai may in: BDon nang den

tréng

- Cong nghé in: Laser

- Téc d6 in 34 trang/phut (A4)

- Thoi gian in trang dau tién: 8.5
gidy

- B phan giai in 1200x1200
dpi, do phan gidi mo rong
2400x600 dpi

- B6 nhé: 128MB

- Bang diéu khién LCD 16 ky tu
x 1 dong
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Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

- Chtrc nang in ddo mat ty dong
- Giao tiép/két ndi: USB
2.0/LAN/Wifi + Wifi Direct

- Hd tro in qua thiét bi di dong
- Khay gidy chuan 250 to, khay
gidy ra chuan 150 to

- Cong suat tbi da 1 thang:
35,000 trang

10

Diéu hoa nhiét do

- Loai may: May lanh 1 chiéu
treo tuong

- Inverter: May lanh Inverter
- Cong suat 1am lanh: 2.5 HP -
24.000 BTU

- Loai Gas: R-32

- Loc bui, loc bui min

- Lam lanh nhanh, lam lanh 4
chiéu (Lén - Xubng)

- Luu lugng gio: 5 budce + tu
nhién

11

Thiét bi luu trix
ngoai

O cimg di dong 1Tb USB 3.2
gen 1/USB 3.0

Dung lugng: 1Tb

Chuén giao tiép: USB 3.2 gen 1
/USB3.0

Nhiét d hoat dong: 5 -35do C

12

B6 dung cu sua
chira, bao dudng
may tinh co ban

Gdm bo tude no vit cac loai,
kim bam day mang RJ45, RJ11,
but thir dién.

THIET BI THEO
CAC
CO BAN

CHU PE

PHAN MEM

Tat ca cac chu dé

1.4

Phan mém diét
virus

Phién ban cap nhat va khong vi
pham ban quyén.

Phan mém diét virus bao gém
cac chuc nang:

- Chédng virus trong thoi gian
thuc

- Bao v¢ thanh toan truc tuyén
- T6i wu héa higu suét

Tuong thich trén cac hé didu
hanh: Windows, macOS,




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Androi, i‘OS
Bén quyén 12 thang

1T

DUNG CU

Chu dé: Mang may
tinh va Internet

Switch/Hub

Chuéan va giao thic:IEEE
802.31, IEEE 802.3u, IEEE
802.3x

Giao dién: 24 x 10/100 Mbps
RJ45 Cong (Auto
Negotiation/Auto MDI/MDIX)
Switching Capacity: 4.8Gbps
Téc d6 chuyén: 3.57Mpps

B0O nhd dém: 2Mb

Céap mang UTP

Loi day mang : 8 soi

Kich thudc 16i dong : 0.4mm
Tiéu chuan phu hop: TIA/EIA-
568-1

V6 nhya boc ngoai PVC

13. AM NHAC

I

Nhac cu thé hién
giai di€u, hoa 4m

14

Electric keyboard
(dan phim dién tir)

hodc piano
thuat so

ki

- Ban phim 61 phim v&i 3 muc
cam tng luc.

- Phirc diéu t6i da 256 voices ap
dung trén tt ca bd voices trén
dan. Thanh phan bd dém 16
parts.

- Man hinh 4.2 inch, cuong luc
1H day 2mm. D¢ sang 350
cd/m?, full HD, hién thi 2 mau,
tudi tho 100000 gid.

- Dan dugc thiét ké voi ban
phim phat sdng 2 mau, mau do
tay trai, mau xanh tay phai, giap
gido vién va hoc sinh hoc luyén
phén tay dé dang.

- Ngon ngir st dung: tiéng Anh.
- Hién thi ngay trén Man hinh
LCD ciing nhu trén cac phim
bao gdm céc ndt nhac cua tay
trai va phai, duya theo 100 bai
nhac Viét Nam ban quyén cai
san khong chi phit hop véi cip




STT

Chu dé day hoc

Danh muc

Théng s6 ky thuit (hodic twong
dwong, hodc tot hon)

Mam non ma con phu hop véi
cip Tiéu hoc dén Trung hoc phd
thong.

- Loa: Bao gbém 2 loa toan dai
(mdi loa gdm bass 10W va
treble 2.5W x2). Cong suat 15W
x2.

- Bo nho: 128 MB.

- Thu 4m duoc nhiéu bai trong
dan va khong gidi han véi USB,
Software.

- Styles (sb diéu): 128 Styles
chuan va 347 Styles khi két hop
cac phim churc nang.

- Tich hop hon 500 tiét diéu
nguoi dung tao (USB).

- Piéu khién Bank: Bank, M1,
M2, M3.

- Céc phim goi tryc tiép: c6

- C6 43 nit nhan chiic nang.
Trong do c6 3 nut teachl,
teach2, teach3 danh riéng cho
gido duc.

+ Nut teach 1: Gitp luyén tay
phai, ban phim hién mau xanh
duong theo tirmg ndt nhac cta
cac bai nhac, cho phép nhén sai
phim nhung van ra ndt nhac
dang trong bai nhac dang hoc,
gitp hoc vién cdm nhin dugc
am diéu va tiét tAu cua bai nhac,
tang kha ning cam am va 1a tién
dé cho viéc hoc dan. Day ciing
1a phan day cho hoc vién lam
quen voi tiét diéu, chi cin nhan
mot phim bat ky ciing ¢o thé ra
duoc ca bai nhac dé tap go ding
tiét diéu.

+ Nut teach 2: Giup luyén tay
phai, ban phim hi¢én mau xanh
dwong theo timg nét nhac ctia
cac bai nhac, khong cho phép
nhén sai phim nhén sai s& khong
tiép tuc ndt tiép theo cuia bai va
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cling khong phat ra am thanh
cua phim sai), gitp hoc vién
nhan biét chinh xac cac ndt nhac
va nhé phim, day 1a budc quan
trong trong viéc hoc dan tao cho
hoc vién cdm nhéan dung cao do
va nho phim.

+ Nt teach 3: Luyén tap dong
thoi ca 2 tay, ban phim hién mau
doé cho tay trai va hién mau xanh
duong cho tay phai. Tay trai dé
cam diéu (vi tay trai dung dé
dém ndt khong phai luc nao
cling nhan nhung phai dém dung
thoi diém). Tay phai danh nt
nhac. Phan luyén nang cao nay
gitip hoc vién co thé chia tay va
hoan thi¢n trong viéc hoc dan,
dat duoc kha nang dung toc do
(tempo) theo tung bai nhac.

- Hiéu chinh Styles tryc tiép khi
trinh bay.

- Dan tich hop ghi &am MIDI thoi
gian thuc.

- Chtrc nang phat nhac tir nguon
khong day: laptop, dién thoai,
ipad, ...

- Master Volume: Volume diéu
khién phat 4m thanh 16n nho.

- Pitch Bend Wheel: Banh xe dé
xoay thay d6i cao do ndt nhac
dang phat, dang choi.

- Vibrato Wheel: Banh xe lam
rung am thanh dang phat.

- Cong két n6i: USB Type-B x1,
USB type -A x1, Jack 6.5mm
x1, Jack audio in 3.5mm x1,
Jack audio RCA L x1, Jack
audio RCA R x1, Jack mic in
3.5mm x1, Jack Phone output
3.5mm x1, Jack 5.5mm x1.

- Bluetooth: Co.

- Tich hgp trong dan 100 bai
nhac dan ca va nhac gido duc
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Viét Nam.

- Phdn mém dong bo thuong
hi¢u sur dung duoc trén ca trén
hai h¢ diéu hanh Android va
Window

- Ung dung ctia 4.0 nhu “luu trix
dir liéu 16n” (Big data) bang
cong ngh¢ ddm may hay dién
toan may chu 4o (iCloud hay
cloud computing): C6 500 bai
nhac Viét Nam va 200 bai
chuyén soan tir Organ qua
Piano, 44 bai Iy thuyét piano co
ban, 40 bai huéng dan hoc organ
chuyén di sang Piano, ...

- Nguén dién adapter: 100-
240V, 50-60 Hz, DC12V
500mA. Nguon vao: DC17V, 8
pin 1.5V sac (option), 16 gio
cho str dung dinh (500mAh), 80
210 cho str dung eco (100mAh).
- Trong luong: 7.3Kg +5%.
Kich thudc dan (Dai x Rong x
Day): 1000 x 389 x 180 mm.

- San pham dugc cam két bao
hanh tir Nha nhap khau phan
phdi tai Viét Nam va duoc san
xudt trén ddy chuyén cong
nghiép ISO 9001:2015, day du
CO-CQ.

- Mot bo dan gém: ban Organ +
Adapter 12V 500mA + Chan X
+ Gi4 nhac + Sach huéng dan.

14. MY
THUAT

I. THIET BI,
DUNG CU
DUNG
CHUNG

9

Gia vé (3 chan
hodc chir A)

- Tang giam chiéu cao tir Im
dén 1.4m

- C6 thé di chuyén, xép gon
trong 16p hoc;

- Chit liéu: Bang sit dng vudng
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20, 25mm day 1.2mm, tron
duong kinh 16, tole day 1mm.
Toan b son tinh dién. Lién két
bang méi han c6 khi CO2 bao
ve. Tiép xuc san béng dé nhua,
khong cong vénh, chiu dugc
nudc, an toan trong st dung.

10

Bang vé

- Chat liéu gd khong cong vénh,
chiu dugc nudce, an toan trong
st dung; kich thudce
(850x650)mm; do day tdi thiéu
Smm

11

But 16ng

B¢ but long lqai tron hodc det
thong dung, so luong: 6 cai (tur 1
dén s0 6 hoac 2,4,6,8,10,12).

13

Ong rira but

Chat liéu: Béng nhua c6 quai
xach, 2 ngin chira nuéc c6 thé
1y duoc ra ngoai, quay xach co
noi cam co sau khi rira khong
cong vénh, an toan trong sur
dung.

- Kich thudc: (200x150)mm,
dung tich khodng 2 lit nude

15

Mau o4t (Gouache
colour)

- B6 mau loai thong dung, an
toan trong str dung, khong co
chat doc hai. Gom 12 mau, doéng
g61 riéng cho tirng mau:

- GOm céc mau: do, vang, tim,
xanh c6 ban, xanh 14 cdy, xanh
luc, cam, héng, den, tréng, nau,
xanh da troi.

- M&i loai méau ¢é dung tich t6i
thiéu 200ml, cac mau dugc dong
g061 ddm bdo an toan va thuan loi
trong st dung.

16

Dat nan

Loai thong dung, s6 lugng 12
mau:

- GOom céc mau: do, vang, tim,
xanh c6 ban, xanh 14 cdy, xanh
luc, cam, héng, den, tréng, nau,
xanh da troi.

- Mbi mau c6 trong lugng 02
kilogam

- Mbi méau dugc dong goi dam
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bdo an toan va thuan lgi trong sur
dung, khong c6 chat doc hai.

II.
TRANH ANH/
VIDEO/PHAN
MEM
PHUC VU KIE
N THUC CO
BAN

1. Li luan va
lich sir mi thuit

1.1

Bo tranh/ anh vé
di san van hoa
nghé thuat Viét
Nam thoi ki Tién
sir va Co dai

B tranh/anh gém c6 02 to:

- To 1: Phién ban md ta mot sb
hinh 4nh di san van héa nghé
thudt tiéu biéu cua Viét Nam
thoi ki Tién sir

- T 2: Phién ban md ta mot sb
hinh 4nh di san van hda nghé
thudt tiéu biéu cua Viét Nam
thoi ki ¢6 dai

Kich thudce (790x540)mm, dung
sai 10mm, in offset 4 mau voi
chat luong cao nhét trén gidy
couche c6 dinh luong 200g/m2,
can lang OPP mo.

- San pham dugc san xuét boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan 1y
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

1.4

Tranh/ 4anh vé mi
thuat the gidi thoi
ki trung dai

01 to tranh phién ban mo ta mot
s6 hinh anh mi thut tiéu biéu
ctia thé gi6i thoi ki Trung dai
Kich thudce (790x540)mm, dung
sai 10mm, in offset 4 mau voi
chat luong cao nhét trén gidy
couche c6 dinh lugng 200g/m2,
can lang OPP mo.

- San pham duoc san xut boi
Nha san xuét hodc don vi lién
két xuat ban c6 hé théng quan ly




Théng s6 ky thuit (hoac twong

STT Chu deé day hoc Danh muc dwong, hoic tot hon)
dat chung nhan - ISO 9001:2015
- ISO 14001:2015 - ISO:
45001:2018 - ISO 27001:2022 -
TCVN 6238-3:2011 hodc tuong
duong

16. THIET BI
DUNG
CHUNG

7.2 Loa cam tay - Cong suat RMS: 30 W
- Max: 50 W
- Am thanh High Fidelity

- Co1 bao ha uu tién

- Quai deo vai

- Micro roi1

- Ap lyc 4m thanh: 112dB

- Tich hop cong két ndi USB,
SD, AUX

- Micro: loai cam tay

- Pham vi hoat dong: Giong noi:
Khoang 800 m; Coi1 bao dong:
Khoang 1000 m

- STIPA: >0.8.

- Ngudn pin (D), pin li+on/ pin
AA.

- Pin dung 17 gio, thu am 5 gio.
- Ngo vao micro.

- Pén Led bao ngudn.

- Vat liéu: Coi, Vanh loa, V6 pin
va Tay cAm: Nhya ABS

- Nhiét d6 hoat dong: -10 dén 40
o CH

1.3. Cac yéu cau khac
* Nha thau phdi nop cing véi E-HSDT cdc tai liéu sau ddy:
Dbi véi toan bd hang héa:

- C¢6 Catalog hoac tai licu k¥ thuat khac cua Nha san Xuét co dﬁy dua nd1 dung
ching minh cac dic tinh, thong sé k¥ thuat ddi voi cac hang hoa chao thau (Néu la
ngdn ngit nuwdc ngoai phai co ban dich sang tiéng Viét) c6 day da nodi dung chimg
minh thong s6 k¥ thuat ddi véi cac hang hoa tham dy thau theo yéu cau cia E-HSMT
va chiu trach nhiém vé ndi dung va tinh chinh x4c giira ban gc va ban dich). Pong



thoi, nha thau cin danh diu (Highlight) thong sé cu thé clia hang héa dap vng
yéu cau k¥ thuat tai E-HSMT.
Dbi voi yéu cau lap dat, giao hang, tudi tho ciia hang hda: Cam két tat ca hang

hoa cung cip méi 100%, san xuat tir nim 2024 tro di, chua qua str dung, c¢6 ngudn
gbc xudt x{r rd rang, con nguyén dai, nguyén kién theo quy cach dong goi ciia nha san
Xuat.

Muc 2. Ban vé: Khong c6

Muc 3. Kiém tra va thir nghiém: Viéc kiém tra, thtr nghiém cac hang héa
duoc yéu cau sé duge to chuc tai Truong THCS&THPT Dan toc ndi tr Ha Tinh; Pia
chi: Xa Huong Khé, tinh Ha Tinh. Hang hoa nha thau cung cap trude khi dugc nghiém
thu s& dugc bén moi thau kiém. Bat cir hang hoa nao khong dam bao chat lugng theo
yéu cau ctia E-HSMT va E-HSDT sé& khong dugc nghiém thu.



