Phin 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 téi thiéu cAp THPT.

- Chu dau tu: Trudng THPT Nguyén Vian Trdi

- Pia diém thuc hién: Trudong THPT Nguyén Van Trdi. Dia chi: Xa Mai Phy,
tinh Ha Tinh

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

- Phuong thure lya chon nha thau: Mot giai doan 01 ti hd so

- Ngudn vén: Ngudn vén ngan sach nha nudc.

- Thoi gian bat dau t6 chirc lva chon nha thau: Quy III nam 2025

- Loai hop dong: Pon gia ¢ dinh

- Thoi gian thuc hién géi thau: 90 ngay.

1.2. Yéu cau vé ky thuat

1.2.1. Yéu cdu chung:

- Yéu cau nha thau mo ta thong s6 k¥ thuat cia hang héa va cac dich vu lién
quan chimg minh hang héa do nha thau chao tuén thu cac thong sd ki thuat va cac
tiéu chuan dudi day hodc c6 cau hinh trong duong. Bt ky thuong hiéu, nhin hiéu
nao néu co trong bang yéu cau k¥ thuat déu mang tinh chit minh hoa céc tiéu chuan
chét lugng, tinh ning k¥ thuat yéu cau. Nha thau cé thé lwa chon dw thiu hang
héa c6 nguon géc, xudt xir, nha sdn xudt, thwong hiéu phix hop vdi diéu kién cung
cdp nhung phdi dim bdo yéu ciu cé thong so ky thudt, tinh nang siv dung, tiéu
chudn cong nghé “twong duwong” hodc tot hon so véi cac yéu cau cu thé ¢ dudi va
cung cap tai lidu chimg minh su dap tng tot hon cia hang hoa chao thau so voi yéu
cau ctia HSMT.

- Noi ham tuong duong dugce quy dinh trong yéu cau ky thuat dugc hiéu la:
(1) Puoc co quan c6 tham quyén ching nhan tuong duong tiéu chuan

(2) Tuong duong vé chét luong hinh anh, d6 chinh xac mau sic va goc nhin.
(3) Tuong twong vé tinh chat co khi va thudc tinh vat 1y cua vat liéu.



(4) Cac yéu tb tuong duong khac (néu co)

- Bang dap ung yéu cau ky thudt hang héa (file word/excel dinh kém E-

HSDT):
STT | Yéu cau ky thuat | DPap éng ky thuat | Tai liéu k§ thuit tham chiéu trong E-
ciia H so moi thiu | ciia HO so du thau HSDT
(1) () A3) ’ 4
1 Tén hang hoa theo E- Model / Nha san - Dan chi€u tung chi tiét mo ta hang hoa téi
HSMT Xuét, Xuat xir Trang ... ciia Catalog/Tai li¢u ky thuat/Mo

Mo ta hang hoa cua

E-HSMT

Mo ta hang hoa ctia | td hinh anh ... thugc E-HSDT
E-HSDT (chi tiét |- Tai liéu chimg minh vé viéc hang hoa

dap ing timg muc) | twong dwong hoic t6t hon

1.2.2. Yéu cau k¥ thuit chi tiét:

STT | Chidéday | Danh muc Théng so ky thuat
hoc
1.
NGU
VAN
I VIDEO/
CLIP/PHIM
TAI LIEU
(Tw li¢u day
hgc dién tir)
2 Tac gia Video/clip/ | - Video tu liéu thé hién ndi dung: Gi6i thiéu vé cudc doi
Nguyén Trai | phim tu liéu | va sy nghiép vin hoc ciia tac gia Nguyén Trai.
vé tac - C6 thoi lugng khong qua 03 phut, d§ phan giai full HD
gia Nguyén | (1920x1080), hinh anh va 4m thanh 13 nét, c6 thuyét
Trai minh (hogic phu d&) bang tiéng Viét;

- C6 thé phong to thu nhd video, tdng giam am thanh,
tam nglmg va phat tiép tuc, video duoc ma hoa bao vé
chéng sao chép, giup ngudi xem trai nghiém ché do xem
t6t nhat.

- Phan mém ding tai video hd tro cac tinh ning:

+ Ty dong phat lai khi két thiic video

+ Diéu chinh téc d6 phat

- Video tu liéu duoc ding tai trén phan mém hd tro day
hoc trén 16p vdi cac chirc nang: Soan thao va trinh chiéu
bai giang, xuit bai giang chia sé bai giang cho giao vién
khéc; Cong cu tao bo cau hdi; Cong cu tao bai kiém tra
danh gia. Tét ca tinh ning str dung duoc trong moi
truong khong c6 két ndi internet.




STT

Chu dé day
hoc

Danh muc

Théng s6 ky thuit

- San pham duoc chira trong USB, dong géi trong hop
¢0 kich thudc 10x10x1,2cm, USB duogc bao vé boi mat
chdng sdc gitp phong tranh hu hong. Dit liéu duoc ma
hoé bao mat boi cong nghé AES véi khod bao mat riéng
biét.

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

- Phin mém ding tai video di duoc ding ky quyén tac
gia;

- Video duoc dang ky quyén lién quan;

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

- San pham duoc cip quyét dinh xuat ban dién tr boi
nha xuét ban c6 chirc nang xuét ban dién tir;

- San pham dugc san xuét theo tidu chuan vé hé thong
quan ly dat chimg nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc tuong duong

Tac
gia Nguyén
Du

Video/clip/
phim tu li¢u
vé tac gia
Nguyén Du

- Video tu liéu thé hién ndi dung: Gi6i thiéu vé cudc doi
va su nghiép vin hoc ctia tic gia Nguyén Du.

- C6 thoi lugng khong qua 03 phut, do phan giai full HD
(1920x1080), hinh anh va 4m thanh 3 nét, c6 thuyét
minh (hodc phy dé) bang tiéng Viét;

- C6 thé phéng to thu nhé video, ting giam 4m thanh,
tam nglmg va phat tiép tuc, video duoc ma hoa bao vé
chéng sao chép, gitip ngudi xem trai nghiém ché do6 xem
t6t nhat.

- Phan mém ding tai video hd tro cac tinh ning:

+ Ty dong phat lai khi két thiic video

+ Diéu chinh téc d6 phat

- Video tu liéu dugc ding tai trén phan mém hd tro day
hoc trén 16p vdi cac chirc nang: Soan thao va trinh chiéu
bai giang, xuat bai giang chia sé bai giang cho gido vién
khac; Cong cu tao bd cau hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir dung dugc trong moi
truong khong co két ndi internet.

- San pham duoc chira trong USB, dong géi trong hop
¢o kich thudc 10x10x1,2cm, USB duogc bao vé boi mut
chdng sdc gitp phong tranh hu hong. Dit liéu duoc ma
hod bao mat bdi cong nghé AES vai khoa bao mat riéng
biét.

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

- Phin mém ding tai video di duogc ding ky quyén tac




STT | Chi déday | Danh muc Théng s6 ky thuit
hoc
gia;
- Video duoc dang ky quyén lién quan;
- Nha san xuat dap img du cac diéu kién vé hoat dong
phat hanh xuit ban pham dién tir theo quy dinh cua phap
luat, do Bo Théng tin va Truyén thong tham dinh va cip
phép;
- San pham duoc cip quyét dinh xuat ban dién ttr boi
nha xut ban co chuc nang xuét ban dién ti;
- San phém duoc san xuét theo tiéu chuin vé hé théng
quan ly dat chiing nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc twong duong
4 Téc gia Video/clip/ | - Cac video tu liéu cung cap tu liéu day hoc vé Nguyén
Nguyén DPinh | phim tu lidu | Dinh Chiéu va cac tic pham ctia Nguyén Dinh Chiéu,
Chiéu vé Nguyén | bao gom:
Pinh Chiéu | + Tu liéu thoi ki thuc dan Phap xam lugc Viét Nam:
va cic tac | cudc séng clia nhan dan, cac cudc khoi nghia nong dan.
pham cia | + Phim tu liéu vé cudc doi, su nghiép tho vin cta
Nguyén Nguyén Dinh Chiéu.
Dinh Chiéu | + Y kién phat biéu ctia mot s6 nha phé binh vin hoc

nhén dinh, danh gia vé Vin té nghia si Can Giudc (hoan
canh sang tac, thé loai, gia tri ndi dung va nghé thuat).

- C6 thoi luong khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh 3 nét, c6 thuyét
minh (hoac phu dé) béng tiéng Viét;

- C6 thé phong to thu nho video, tang giam am thanh,
tam ngimg va phat tiép tuc, video dugc ma héa bao vé
chong sao chép, giup ngudi xem trai nghiém ché 46 xem
t6t nhat.

- Phéan mém ding tai video hd tro cac tinh ning:

+ Ty dong phat lai khi két thuc video

+ Piéu chinh téc d6 phat

- Video tur liéu dugc dang tai trén phan mém hd tro day
hoc trén 16p véi cac chirc nang: Soan thao va trinh chiéu
bai giang, xuét bai giang chia sé bai giang cho gido vién
khac; Cong cu tao bd cau hoéi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh niang sir dung duoc trong moi
truong khong co két ndi internet.

- San pham duoc chta trong USB, déng gbi trong hop
co kich thudce 10x10x1,2cm, USB duoc bao vé bdi mut
chéng sbc gitip phong tranh hu hong. Dir liéu duoc ma
hoa bao mat boi cong nghé AES véi khoa bao mat riéng
biét.

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




STT

Chu dé day
hoc

Danh muc

Théng s6 ky thuit

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

- Video duoc dang ky quyén lién quan;

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

- San pham duoc cip quyét dinh xuét ban dién tir boi
nha xuét ban c6 chirc nang xuét ban dién tir;

- San pham dugc san xuét theo tiéu chuan vé hé thong
quan ly dat chimg nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hoac tuong duong

Tac gia HO
Chi Minh

Video/clip
/phim tu
ligu vé Ho
Chi Minh va
tac pham
Tuyén ngon
Doc 1ap cua
Ho Chi
Minh

Céc video tu liéu, cung cép tu liéu day hoc vé Ho Chi
Minh va tac pham Tuyén ngon Doc lap ctia H6 Chi
Minh, bao gom:

- Tu liéu vé cudc doi, su nghiép van hoc ctia Chu tich
Ho Chi Minh;

- Video tu liéu ghi lai quang canh, giong doc Bac Ho
doc Tuyén ngon Bdc lap;

- Y kién phat biéu ctia mot s6 nha phé binh van hoc
nhan dinh, danh gia vé Tuyén ngon Doc 1ap (hoan canh
sang tac, thé loai, gia tri ndi dung va nghé thuat).

- C6 thoi lugng khong qua 03 phut, do phan giai full HD
(1920x1080), hinh anh va 4m thanh 3 nét, co thuyét
minh (hodc phy dé) bang tiéng Viét;

- C6 thé phong to thu nho video, tang giam &m thanh,
tam nglmg va phat tiép tuc, video duoc ma hoa bao vé
chong sao chép, gitip ngudi xem trai nghiém ché do xem
t6t nhat.

- Phan mém ding tai video hd tro cac tinh ning:

+ Ty dong phat lai khi két thiic video

+ Diéu chinh téc d6 phat

- Video tu liéu dugc ding tai trén phan mém hd tro day
hoc trén 16p vdi cac chirc nang: Soan thao va trinh chiéu
bai giang, xuat bai giang chia sé bai giang cho gido vién
khac; Cong cu tao bd cau hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir dung dugc trong moi
truong khong co két ndi internet.

- San pham duoc chira trong USB, dong géi trong hop
¢o kich thudc 10x10x1,2cm, USB duogc bao vé boi mut
chdng sdc gitp phong tranh hu hong. Dit liéu duoc ma
hod bao mat bdi cong nghé AES vai khoa bao mat riéng
biét.




STT

Chu dé day
hoc

Danh muc

Théng s6 ky thuit

- Nha san xuat duge chimg nhan ding ky nhin hiéu;

- Phidn mém ding tai video di duoc ding ky quyén tac
gia;

- Video duoc dang ky quyén lién quan;

- Nha san xuat dap img du cac diéu kién vé hoat dong
phat hanh xuét ban pham dién tir theo quy dinh ctia phép
luat, do Bo Théng tin va Truyén thong tham dinh va cip
phép;

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

- San phém duoc san xuét theo tiéu chuan vé hé théng
quan ly dat chiing nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc twong duong

Truyén co
dan gian

Video/clip/

phim tu lidu

veé truyen cd
dan gian
Viét Nam

- Video thé hién noi dung: Y kién phat biéu ctiia mot s6
nha phé binh vin hoc nhan dinh, danh gia vé truyén c6
dan gian.

- C6 thoi lugng khong qua 03 phut, d phan giai full HD
(1920x1080), hinh anh va 4m thanh 3 nét, c6 thuyét
minh (hodc phu dé) bang tiéng Viét;

- C6 thé phong to thu nho video, tang giam &m thanh,
tam nglmg va phat tiép tuc, video duoc ma hoa bao vé
chong sao chép, gitip ngudi xem trai nghiém ché do xem
t6t nhat.

- Phan mém ding tai video hd tro cac tinh ning:

+ Ty dong phat lai khi két thiic video

+ Diéu chinh téc d6 phat

- Video dugc dang tai trén phﬁn mém hd trg day hoc
trén 10p v6i cac chic nang: Soan thao va trinh chiéu bai
giang, xuat bai giang chia sé bai giang cho gido vién
khac; Cong cu tao bd cau hoi; Cong cu tao bai kiém tra
danh gia. Tat ca tinh nang sir dung dugc trong moi
truong khong co két ndi internet.

- San pham duoc chira trong USB, dong géi trong hop
¢o kich thudc 10x10x1,2cm, USB duogc bao vé boi mut
chéng sbc gitip phong tranh hu hong. Dir liéu duoc ma
hod bao mat boi cong nghé AES vai khoa bao mat riéng
biét.

- Nha san xuit duoc chimg nhan ding ky nhan hiu;

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

- Video dugc dang ky quyén lién quan;

- Nha san xuat dap tng du cac diéu kién vé hoat dong
phat hanh xuit ban pham dién tir theo quy dinh cta phap




STT | Chi déday | Danh muc Théng s6 ky thuit
hoc
luat, do Bo Théng tin va Truyén thong tham dinh va cip
phép;
- San pham duoc cap quyét dinh xuét ban dién tir boi
nha xuit ban co chirc nang xudt ban dién tir;
- San pham duoc san xuit theo tiéu chudn vé hé thong
quan ly dat ching nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc tuong duong
2.
TOA
N
B THIET BI
THEO CAC
CHU PE
I MO HINH
I HINH HQC
VA PO
LUONG
1.1 Hinh hoc Bo thiét day | M6 hinh ba dudng conic:
khong gian hoc vé cac | - Khdi hinh nén ddy c6 dudng kinh 200mm, cao 350mm
duong bang nhwa day 1.8mm trong sudt; truc gitra béng thép
conic. son mau trang; cac mit cat hinh tron, elip c¢6 dinh; mat
cit hypecbol, parabol bang nhua cimg vi mau sdc phan
biét giita cac mit cat, ¢6 thé thao lip ¢ day hinh non;
Gia do hop 1ap phuong canh 100mm nhya PS trong c6
16 voi dudng kinh 58mm.
- T4t ca dugc lam béng vat li¢u an toan trong qua trinh
su dung.
Bo thiét day | Bo thiét bi day hoc vé hinh chép, hinh chép cut, hinh
hoc vé hinh lang tru gém:
chop, hinh | - 01 tir dién 4 mit 1a tam giac déu, d6 dai canh 160mm:;
choép cut, - 01 khdi lang tru hinh chir nhat c6 day, nép béng nhua,
hinh lang | ddy hinh vuong canh 120mm, cao 210mm, c6 khoét 1
tru. khdi lang try tam giac bang 1/4 lang try vudng (c6 canh

day 120mm, 2 canh con lai ¢6 kich thuéc bang nhau va
bang 1/2 dudng chéo day);

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

+ 2 tr dién cao 210mm, mét canh ddy 120mm, 2 canh
con lai bang 1/2 duong chéo day lang try hinh chit nhat;
+ 1 tir dién duoc ghép boi 4 tam giac vudng bang nhau
(mot canh géc vuong dai 210mm, canh gbc vudng con
lai dai bang 1/2 duong cheo lang try hinh chir nhat).

* Cac mat thiét dién tiép xtc nhau phai ciing mau va c6




STT | Chi déday | Danh muc Théng s6 ky thuit
hoc
dinh vi béng nam cham: Mat tiép xuc voi lang tru hinh
chir nhat bang nhwa chinh pham PSHI.
* T4t ca duoc 1am bang vat liéu an toan trong qua trinh
su dung.
11 DUNG CU
1 | THONG KE
VA XAC
SUAT
1.1 Théng ké va | Bothiétbi | Bo thiét bj day hoc yéu td xac suat gom:
X4c suit day hoc vé |-01 quan xuc xic ¢6 d6 dai canh 12 20mm; ¢6 6 mat, s6
Théng ké va | chAm xuét hién & moi mat 1a mot trong cac sb 1;2:3; 4;
X4c suit 5; 6 (mat 1 chdm; mat 2 chdm; ... ; mat 6 chém);
- 02 dong xu gdm mot ddng xu to co dudng kinh 25mm
va mot dé)ng xu nho c6 duong kinh 20mm; d¢ day 1mm;
1am bang hop kim nhém. Trén mdi dong xu, mot mat
khéc ndi chir N, mit kia khic ndi chit S;
- 01 hop bong c6 3 qua, trong d6 c6 1 qua bong xanh, 1
qua bong dé va 1 qua bong vang, cac qua bong cd kich
thudc va trong lugng nhu nhau véi duong kinh 35mm.
Tét ca dugc dung vao hdp nhua.
I TRANH
DIEN
TU/PHAN
MEM
1 | DPaisévagiai | Phanmém | Phan mém toan hoc cap THPT dam bao vé do thi cua
tich toan hoc ham sb bac hai; @b thi ham sb luong giéc; dd thi ham sb

lity thira, ham s6 mii, ham s 16garit va tim hiéu dic
diém cua chung; minh hoa su tuong giao cia cac dd thi;
thuc hién cac phép bién ddi do thi; tao mé hinh thao tac
dong mo ta gidi han, mo tad ham s6 lién tuc; tao mo hinh
mo td dao ham, y nghia hinh hoc cua tiép tuyén; tao hoa
van, hinh khdi, tinh toan trong dai s6 va giai tich; tao mo
hinh khéi tron xoay trong mot sb bai toan (mg dung tich
phan xéc dinh.

1. Quy dinh vé sian phim

Séan xuét dap ung yéu cau tai muc II1.1, Danh muc thiét
bi day hoc t6i thiéu cip Trung hoc phd thong - mén
Toén hoc theo thong tu s6 39/2021/TT-BGDDT.

2. Hinh thire, mAu ma

- B san pham ban giao bao gém: 04 USB trong do: 01
USB tron b tich hop dung cho 16p 10,11,12 va 03 USB
cua ting khdi 16p, duoc bao vé boi mut chdng sdc gitp
phong tranh hu hong

- Mbi 01 USB chira b cai, 01 file huéng dan sir dung,
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Chu dé day
hoc

Danh muc

Théng s6 ky thuit

01 tai khoan bao gom tén dang nhap va mat khau truy
cip phan mém va thu vién dién tir trén trang Web.

3. Mbi truong trién khai

- St dung duoc trén may tinh ¢4 nhan va man hinh
tuong tac théng minh (ciu hinh tdi thiéu: CPU Core 13
hodc cao hon, RAM 2GB hoic cao hon, O ctng: trong it
nhét 30 GB, sir dung trén h¢ diéu hanh Windows 7,
Windows 10, Windows 11, va MacOS ttr phién ban
10.14.6 tr¢ 1én) hodc tuong duong

+ Ung dung hd trg str dung trong méi truong khong co
két ndi internet

+ Website dugc truy cap thong qua céc trinh duyét web
phé bién: Chrome, Cdc cdc, Mozilla Firefox, Microsoft
Edge, ..v..v..

4. M6 ta chirc nang

4.1. Chirc ning hwéng din chuin bi bai giang dién
tur:

- Soan thao méi bai giang trinh chiéu hodc tao bai giang
tir thu vién c6 san; Bo cong cu hd tro thiét ké bai gidng
(hi¢u Ung chuyén slide, chén chtt, video, audio, hinh
anh,... tir thu vién media vao bai giang); Chen, upload
file hinh anh, video tr may tinh ca nhan 1€n bai giang ca
nhan; Tao trd choi twong tac: O chit, n01 cdt, ai la triéu
phu; Chire ning tich hop hudng dan t6 chirc 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 cua minh cho gido vién khac trén hé
thong; Tim kiém bai giang theo tir khoa, khéi 16p, bo
sach giao khoa, ..v..v..

4.2. Chirc niing huéng din va sir dung Thur vién hoc
liéu dién tur:

- Quan ly thu vién hinh anh, video, audio; Truy cap, tim
kiém hoc li¢u dién tir: video, hinh anh,...

- Trinh chiéu hoc liéu dién tu: video, audio, hinh anh,...
4.3. Chirc ning xay dung, chuin bi ké hoach bai day
dién tir

- Quan Iy thu vién ké hoach bai day; Tim kiém ké hoach
bai day theo tir khoa, khdi 16p, bd sach gido khoa, ..v..v..
- Thém md&i, soan thao, chinh stra ké hoach bai day;
Upload hinh &anh vao ké hoach bai day ca nhan.

- Nop va quan 1y phé duyét vé6i cap quan 1y nha truong
trén hé thong.

4.4. Chirc ning hwéng din va chuin bi ciu héi, bai
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tap

- Tao cau hoi ding sai; cau hdi dang mot Iya chon; cau
hoi dang nhiéu lya chon; ciu hoi dang tu luan; cau hoi
dang nhom; cau hoi dang tuong tac sir dung text, hinh
anh, video.

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

- Chure nang tao choi tuong tac: 1at the, dién tr vao chd
tréng; viét tu lun cau tra 1oi; nghe va chon; kéo tha; sép
xép tir thanh cau.

- Tim kiém b6 cau héi theo tir khoa, mon hoc, khéi 16p;
Tim kiém cau hoi theo d¢ kho, loai cau hoi.

4.5. Chirc ning hd trg chuin bi cong tic kiém tra,
danh gia

- Tao va quan 1y ngan hang cau hoi, dé thi, dé kiém tra,
danh gia theo ma tran tuy y.

- Chtic nang tao dé kiém tra danh gia c6 ty dong dao cau
hoi, dao dap an theo 4 mirc 46 dap tung thong tu sb
5512/BGDDT-GDTrH ngay18 thang 12 nam 2020, c¢6
chtrc nang thoi gian dém nguoc dé dong va chuyén cau
hoi.

- T6 chirc kiém tra danh gi4 trong day hoc truc tuyén:
Gi4o vién tao cac bai kiém tra giao cho hoc sinh truy
cap lam bai truc tuyén bang tai khoan hoc sinh sau d6
nop bai, he thong hd trg tur dong chim diém dap ung
yéu cau theo thong tu s6 09/2021/TT-BGDDT ngay 30
thang 03 ndm 2021 va quyét dinh s6 4725/QD-BGDDT
ngay 30 thang 12 nam 2022.

- Chdm diém cho bai kiém tra, theo ddi diém sb qua d6
gido vién co thé danh gia su tién bo ctia hoc sinh qua
timg mdc thoi gian.

- Tao c4c mi dé khac cho dé kiém tra.

- In dé kiém tra, dap an.

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

4.6. Quan ly nhém hoc, 16p hoc va twong tac giira
gido vién - hoc sinh - phu huynh.

- Tao 16p hoc, nhém hoc.

- Quan ly hoc sinh theo 16p.

- Chia s¢ hoc li¢u dién tur vao 16p hoc, nhom hoc.

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

- Chtrc nang "chat" trong nhoém hoc: hoc sinh gtri cac
cau hoi hodc trao ddi, thao luan trong nhom hoc voi gido
vién va cac hoc sinh khac. Qua do, gido vién tra 101, giai
dap thic mic, tu van, hd tro cho hoc sinh dép tmg yéu
cau thong tu s6 09/2021/TT-BGDDT ngay 30 thang 03
nam 2021.

- Hé théng tu dong thong ké sb luong trao dbi thao luan
giita gido vién véi hoc sinh. Gido vién co thé tai duoc
béo céo thong ké.

4.7. Ung dung hd tro sir dung trong méi truwong
khéng c6 két noi 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 liéu dién tir theo mon hoc, khéi 16p...

- Chtrc nang phan loai bai giang/thu vién media "chua
tai" va "da tai" bang biéu tuong va bo loc giup nguoi
dung dé dang phan biét, tim kiém va sir dung.

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

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

- Két hop t6t v6i cac phan mém Sketchpad, Photoshop,
Corel Draw, Excel... trong qua trinh xay dung va str
dung tu liéu minh hoa bai giang. Vi du gido vién c6 thé
v& hinh bang Sketchpad rdi dua vao bai giang, tao cac
Word Art hodc Chart trong word va Excel va cit dan
vao bai giang.

- Chirc nang nang cip, cap nhat phan mém khi co phién
ban mai

5. Mo ta n¢i dung

Bai giang, m6 hinh toan hoc theo chuong trinh GDPT
2018 va cac bo sach gido khoa hién hanh, bao gém:
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 lugng
gidc cua tir 0 dén 180; Hé thire lugng trong tam giac;
DAu ctia tam thurc bac hai; Ham sb bac hai;...v..v...

- 07 bai giang minh hoa theo céc bd sach Canh diéu,
Chan troi sang tao va Két ndi tri thuc, tiéu biéu bao
goém: Tap hop va cac phép toan trén tap hop; Bat
phuong trinh bac nhét hai an; Gi4 tri luong giac cua tir 0
dén 180; Hé thirc luong trong tam giac; Dau ctia tam
thirc bac hai; Ham sb bac hai ;...v..v...
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Lép 11

- 23 mo6 hinh toan hoc theo chuong trinh GDPT 2018,
tiéu biéu bao gém: Luong giac; PO thi cta diy sd; Db
thi ctia ham s6; Ham s lién tuc; D thi ham sé mii va
ham sb logarit; Phuong trinh tiép tuyén; ..v..v...

- 07 bai giang minh hoa theo céc bd sach Canh diéu,
Chan troi sang tao va Két ndi tri thuc, tiéu biéu bao
gém: Ham sb luong giac; Gidi han cua day sb; Gi6i han
ctia ham s&; Ham sb lién tuc; ham sb mii va ham sd
logarit; Phuong trinh, bat phuong trinh mii va Logarit;
Dinh nghia va y nghia cua dao ham ..v..v...

Lop 12

- 36 md hinh toan hoc theo chuong trinh GDPT 2018,
tiéu biéu bao gdm: Phuong trinh d6ng bién, nghich bién
ctia ham sd; do thi ham sb; Phuong trinh tich phan; Ung
dung hinh hoc cua tich phéan;...v..v...

- 06 bai giang minh hoa theo céc bd sach Canh diéu,
Chan troi sang tao va Két nbi tri thirc, tiéu biéu bao
gém: Tinh don diéu ctiia ham sb; Puong tiém can cla dd
thi ham s6; Khao sat su bién thién va v& d6 thi ham so;
Tich phan; Ung dung hinh hoc cua tich phan;..v..v...

6. Mo ta n¢i dung theo cac b sach gidao khoa

Bai gidang minh hoa, mé hinh todn hoc theo cac by SGK
ctia chuong trinh GDPT 2018 bao gom:

Lép 10

- 07 m6 hinh toan hoc theo b sach Két néi tri thirc; 15
md hinh toan hoc theo b sach Chan troi sang tao; 15
md hinh toan hoc theo bo sach Canh diéu.

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

- 02 B6 dé kiém tra giira ky.

- 02 Bo dé kiém tra cudi ky.

Lop 11

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

- 17 bai giang minh hoa theo bo sach Két ndi tri thic; 17
bai gidang minh hoa theo b sach Chan troi sang tao; 17
bai giang minh hoa theo b sach Canh diéu.

- 02 B d¢ kiém tra gitra ky.

- 02 B6 dé kiém tra cudi ky.

Lop 12

- 59 m6 hinh toan hoc theo bd sach Két ndi tri thirc; 40
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mo hinh toan hoc theo bo sach Chan troi sang tao; 50
mé hinh toan hoc theo bd sach Canh diéu.

- 08 bai giang minh hoa theo cac bo sach Két nbi tri
thirc; 06 bai giang minh hoa theo cac bd 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 d8 kiém tra cudi ky.

7. Phap Iy san phim

- Nha san xuat duoc ching nhan ding ky nhan hiéu;

- Hé théng hoc li¢u dién tir danh cho gido duc phé thong
dugc co quan Nha nudc c6 thaim quyén tham dinh dat
cac tiéu chi:

+ Phu hop v6i dinh huéng chuyén d6i sb

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

- San pham duoc cip quyét dinh xuét ban dién tir boi
Nha xuét ban c6 chtrc nang xuét ban dién tu;

- Nha san Xuét dap tng du cac diéu kién vé hoat dong
phat hanh xuit ban pham dién tir theo quy dinh cua phap
ludt, do B6 Thong tin va Truyén thong tham dinh va cép
phép;

- Phan mém duoc ding ky quyén tac gia;

- San pham duoc san xuét theo tiéu chuan vé hé thong
quan ly dat ching nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc tuong duong

- San pham dap ung céc tiéu chuin Khoa hoc va Cong
nghé, do co quan Nha nude c6 thim quyén ching nhan

Thong ké va
xac suat

Phan mém
toan hoc

Phan mém toan hoc cap THPT dam bao hd trg hoc sinh
thuc hanh tinh sb dic trung do xu thé trung tdm va do
mirc d6 phéan tan cho miu s6 liéu khong ghép nhom,
ghép nhom; tinh xéc sut; tinh phan bd nhi thue, tinh
toan thong ké.

1. Quy dinh vé sin pham

San xuat dap tmg y€u cau tai muc III.3, Danh muc thiét
bi day hoc tdi thiéu cap Trung hoc phd thong - mon
Toan hoc theo thong tu s6 39/2021/TT-BGDPT.

2. Hinh thirc, miu mi

- B6 san pham ban giao bao gdm: 04 USB trong d6: 01
USB tron b tich hgp dung cho 16p 10,11,12 va 03 USB
cta timg khéi 16p, dugc bao vé boi mut chong sdc giup
phong tranh hu hong

- M&i 01 USB chira bo cai, 01 file huéng dan sir dung,
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01 tai khoan bao gom tén dang nhap va mat khau truy
cip phan mém va thu vién dién tir trén trang Web.

3. Mbi truong trién khai

- St dung duoc trén may tinh ¢4 nhan va man hinh
tuong tac théng minh (ciu hinh tdi thiéu: CPU Core 13
hodc cao hon, RAM 2GB hoic cao hon, O ctng: trong it
nhét 30 GB, sir dung trén h¢ diéu hanh Windows 7,
Windows 10, Windows 11, va MacOS ttr phién ban
10.14.6 tr¢ 1én) hodc tuong duong

+ Ung dung hd trg str dung trong méi truong khong co
két ndi internet

+ Website dugc truy cap thong qua céc trinh duyét web
phé bién: Chrome, Cdc cdc, Mozilla Firefox, Microsoft
Edge, ..v..v..

4. M6 ta chirc nang

4.1. Chirc ning hwéng din chuin bi bai giang dién
tur:

- Soan thao méi bai giang trinh chiéu hodc tao bai giang
tir thu vién c6 san; Bo cong cu hd tro thiét ké bai gidng
(hi¢u Ung chuyén slide, chén chtt, video, audio, hinh
anh,... tir thu vién media vao bai giang); Chen, upload
file hinh anh, video tr may tinh ca nhan 1€n bai giang ca
nhan; Tao trd choi twong tac: O chit, n01 cdt, ai la triéu
phu; Chire ning tich hop hudng dan t6 chirc 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 cua minh cho gido vién khac trén hé
thong; Tim kiém bai giang theo tir khoa, khéi 16p, bo
sach giao khoa, ..v..v..

4.2. Chirc niing huéng din va sir dung Thur vién hoc
liéu dién tur:

- Quan ly thu vién hinh anh, video, audio; Truy cap, tim
kiém hoc li¢u dién tir: video, hinh anh,...

- Trinh chiéu hoc liéu dién tu: video, audio, hinh anh,...
4.3. Chirc ning xay dung, chuin bi ké hoach bai day
dién tir

- Quan Iy thu vién ké hoach bai day; Tim kiém ké hoach
bai day theo tir khoa, khdi 16p, bd sach gido khoa, ..v..v..
- Thém md&i, soan thao, chinh stra ké hoach bai day;
Upload hinh &anh vao ké hoach bai day ca nhan.

- Nop va quan 1y phé duyét vé6i cap quan 1y nha truong
trén hé thong.

4.4. Chirc ning hwéng din va chuin bi ciu héi, bai
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tap

- Tao cau hoi ding sai; cau hdi dang mot Iya chon; cau
hoi dang nhiéu lya chon; ciu hoi dang tu luan; cau hoi
dang nhom; cau hoi dang tuong tac sir dung text, hinh
anh, video.

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

- Chure nang tao choi tuong tac: 1at the, dién tr vao chd
tréng; viét tu lun cau tra 1oi; nghe va chon; kéo tha; sép
xép tir thanh cau.

- Tim kiém b6 cau héi theo tir khoa, mon hoc, khéi 16p;
Tim kiém cau hoi theo d¢ kho, loai cau hoi.

4.5. Chirc ning hd trg chuin bi cong tic kiém tra,
danh gia

- Tao va quan 1y ngan hang cau hoi, dé thi, dé kiém tra,
danh gia theo ma tran tuy y.

- Chtic nang tao dé kiém tra danh gia c6 ty dong dao cau
hoi, dao dap an theo 4 mirc 46 dap tung thong tu sb
5512/BGDDT-GDTrH ngay18 thang 12 nam 2020, c¢6
chtrc nang thoi gian dém nguoc dé dong va chuyén cau
hoi.

- T6 chirc kiém tra danh gi4 trong day hoc truc tuyén:
Gi4o vién tao cac bai kiém tra giao cho hoc sinh truy
cap lam bai truc tuyén bang tai khoan hoc sinh sau d6
nop bai, he thong hd trg tur dong chim diém dap ung
yéu cau theo thong tu s6 09/2021/TT-BGDDT ngay 30
thang 03 ndm 2021 va quyét dinh s6 4725/QD-BGDDT
ngay 30 thang 12 nam 2022.

- Chdm diém cho bai kiém tra, theo ddi diém sb qua d6
gido vién co thé danh gia su tién bo ctia hoc sinh qua
timg mdc thoi gian.

- Tao c4c mi dé khac cho dé kiém tra.

- In dé kiém tra, dap an.

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

4.6. Quan ly nhém hoc, 16p hoc va twong tac giira
gido vién - hoc sinh - phu huynh.

- Tao 16p hoc, nhém hoc.

- Quan ly hoc sinh theo 16p.

- Chia s¢ hoc li¢u dién tur vao 16p hoc, nhom hoc.

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

- Chtrc nang "chat" trong nhoém hoc: hoc sinh gtri cac
cau hoi hodc trao ddi, thao luan trong nhom hoc voi gido
vién va cac hoc sinh khac. Qua do, gido vién tra 101, giai
dap thic mic, tu van, hd tro cho hoc sinh dép tmg yéu
cau thong tu s6 09/2021/TT-BGDDT ngay 30 thang 03
nam 2021.

- Hé théng tu dong thong ké sb luong trao dbi thao luan
giita gido vién véi hoc sinh. Gido vién co thé tai duoc
béo céo thong ké.

4.7. Ung dung hd tro sir dung trong méi truwong
khéng c6 két noi 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 liéu dién tir theo mon hoc, khéi 16p...

- Chtrc nang phan loai bai giang/thu vién media "chua
tai" va "da tai" bang biéu tuong va bo loc giup nguoi
dung dé dang phan biét, tim kiém va sir dung.

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

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

- Két hop t6t v6i cac phan mém Sketchpad, Photoshop,
Corel Draw, Excel... trong qua trinh xay dung va str
dung tu liéu minh hoa bai giang. Vi du gido vién c6 thé
v& hinh bang Sketchpad rdi dua vao bai giang, tao cac
Word Art hodc Chart trong word va Excel va cit dan
vao bai giang.

- Chirc nang nang cip, cap nhat phan mém khi co phién
ban mai

5. Mo ta n¢i dung

Bai giang, m6 hinh toan hoc theo chuong trinh GDPT
2018 va cac bo sach gido khoa hién hanh, bao gém:
Lép 10

- 03 mo hinh toan hoc theo chuong trinh GDPT 2018,
tiéu biéu bao gdbm: Tt phan vi ciia mau sb lidu khong
ghép nhom; T6 hop va chinh hop; Biéu do tr phan vi;...
- 05 bai giang minh hoa theo céc bd sach Canh diéu,
Chan troi sang tao va Két nbi tri thirc, tiéu biéu bao
gdm: Céc dic trung do xu thé trung tim; Céc s dic
trung do d6 phan tan; Hoan vi t6 hop chinh hop; Bién c6
va dinh nghia ¢d dién cua xac; Thuc hanh tinh xac suét
theo dinh nghia cd dién; ..v..v...

Lop 11

- 15 mo hinh toan hoc theo chuong trinh GDPT 2018,
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ti€u bleu bao gdém: Trung binh, trung vi, moét, t&r phan vi
cua mau s0 liéu ghép nhom; Bién cb hop bién o giao
bién ¢b doc 1ap; Cong thirc cong xac sut; Cong thuc
nhén x4c suét cho hai bién c¢b doc 1ap;...v..v...

- 05 bai giang minh hoa theo cac bo sach Canh diéu,
Chan trdi sang tao va Két ndi tri thirc, tiéu biéu bao
g6m Mau s6 liéu  gheép nhom; Cac s6 dic trung do xu
thé trung tdm; Bién ¢ hop bién cb giao bién cb doc lap;
Cong thirc cong xac suét; Cong thirc nhan xac suét cho
hai bién ¢6 doc lap; ..v..v..""

Lop 12

- 9 m6 hinh toan hoc theo chuong trinh GDPT 20138,
tiéu biéu bao gom Khoéng bién thién, khoang tor phan
vi clia mau s0 liéu ghép nhom; Phuong sai d6 1éch
chuan ctia miu s6 liéu ghép nhom; Xac sudt co diéu
kién; Cong thirc xac suat toan phan. cong thirc
Bayes;...v..v...

- 04 bai giang minh hoa theo cac b sach Canh diéu,
Chan troi sang tao va Két ndi tri thirc, tiéu bicu bao
gom: Khoang bién thién, khoang tir phan vi cua mau so
liéu ghép nhoém; Phuong sai d6 1éch chudn ciia mau s6
lidu ghép nhom; Xéc suat ¢ diéu kién; Cong thic xac
suét toan phan. cong thirc Bayes;...v..v

6. Mo ta n¢i dung theo cac b sach gidao khoa

Bai gidang minh hoa, mé hinh todn hoc theo cac by SGK
ctia chuong trinh GDPT 2018 bao gom:

Lop 10

- 07 bai giang minh hoa theo b sach Két nbi tri thic; 06
bai giang minh hoa theo b sach Chan troi sang tao; 05
bai giang minh hoa theo bd sach Canh diéu.

- 05 md hinh toan hoc theo bd sach Chan troi sang tao;
05 md hinh toan hoc theo bo sach Canh diéu.

- 02 B d¢ kiém tra giira ky.

- 02 B6 dé kiém tra cudi ky.

Lop 11

- 30 m6 hinh toan hoc theo bd sach Két ndi tri thic; 15
mo hinh toén hoc theo bd sach Chan troi sang tao; 5 mo
hinh toan hoc theo bd séch Canh diéu.

- 05 bai giang minh hoa theo bd sach Két ndi tri thirc;
04 bai giang minh hoa theo bo sach Chan troi sang tao;
02 bai giang minh hoa theo bo sach Canh diéu.

- 02 B6 d¢é kiém tra giira ky.

- 02 Bo dé kiém tra cudi ky.

Lop 12
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- 09 m6 hinh toan hoc theo bd sach Két ndi tri thirc; 7
mo hinh todn hoc theo bd sach Chan trdi sang tao; 7 mo
hinh toan hoc theo bo sach Canh diéu.

- 04 bai giang minh hoa theo cac bo sach Két ndi tri
thire; 04 bai gidang minh hoa theo cac bo sach Chan troi
sang tao; 04 bai giang minh hoa theo cac bg sdch Canh
diéu.

- 02 Bo d8 kiém tra giita ky.

- 02 Bo dé kiém tra cudi ky.

7. Cap phép

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

- Hé thng hoc lidu dién tir danh cho gido duc phd thong
duoc co quan Nha nudc cod tham quyén tham dinh dat
cac tiéu chi:

+ Phu hop vé6i dinh hudng chuyén doi sd

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

- San pham duoc cip quyét dinh xuat ban dién tr boi
Nha xuét ban ¢6 chirc nang xuét ban dién tr;

- Nha san xuét dap umg 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;

- Phan mém duoc dang ky quyén tac gia;

- San pham dugc san xuat theo tidu chuan vé hé thong
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 tmg cac tiéu chuan Khoa hoc va Cong
nghé, do co quan Nha nudc c¢6 thim quyén chirng nhan.

GIAO
DUC
THE
CHA

THIET BI
DUNG
CHUNG

Qéng hd
bam giay

Pong ho bam gidy

Loai dién ttr hién s6, 10 LAP , d6 chinh xac 1/100 gidy,
khéng ngdm nuéc.

Dung dé do thanh tich, so sanh thoi gian & don vi gidy
C6 gidy phép ban hang
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11 DUNG CU,
THIET BI
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MON

THE THAO

TU CHON

(Chi trang bi
nhitng dung
cu
twong ung,
phu hop voi
mén thé
thao dwoc
nha truong
lwa chon)

CAC MON
DIEN KINH

3 Nhay cao

33 Pém nhay | Hinh khéi hop chit nhat, chat liéu bang mut, c6 vo boc
cao ngoai bang bat chdng tham.

Kich thudc t6i thiéu khoang.2000mmx1800mmx500mm
(DxRxC). (Theo tiéu chuan qui dinh, loai dung cho tap
luyén).

LICH
SU

B THIET BI
THEO CAC
CHU PE

11 | BANG/PIA/
PHAN
MEM

2 Lich s bao
vé chi
quyén, cac
quyén va lgi
ich hgp
phap cua
Viét Nam &
Bién Pong

2.1 Phim tu - Phim gém mdt sd doan tu liéu vé xéac 1ap va thuc thi
liéu: Chit | chu quyén bién dao ciia Viét Nam ¢ Bién Dong.

quyén bién | - C6 thoi luong khong qua 03 phut, d phan giai full HD

(1920x1080), hinh anh va am thanh r0 nét, c6 thuyét
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dao cua Viét
Nam

minh (hodc phu dé) bang tiéng Viét;

- C6 thé phong to thu nho video, tang giam 4m thanh,
tam nglmg va phat tiép tuc, video duoc mé hoa bao vé
chong sao chép, gitip ngudi xem trai nghiém ché d6 xem
t6t nhat.

- Phan mém ding tai video hd tro cac tinh ning:

+ Tu dong phat lai khi két thiic video

+ Piéu chinh tbc d6 phat

- Phim tu liéu dugc dang tai trén phﬁn mém hd tro day
hoc trén 16p véi cac chirc nang: Soan thao va trinh chiéu
bai giang, xuat bai giang chia sé bai giang cho gido vién
khac; Cong cu tao b cau hoi; Cong cu tao bai kiém tra
danh gia. T4t ca tinh nang sir dung dugc trong moi
truong khong co két ndi internet.

- San pham dugc chira trong USB, déng g6i trong hop
¢0 kich thudc 10x10x1,2cm, USB duogc bao vé boi mat
chéng sbc gitip phong tranh hu hong. Dir lidu duoc ma
hod bao mat boi cong nghé AES véi khod bao mat riéng
biét.

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

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

- Video duoc dang ky quyén lién quan;

- Nha san xuét dap umg 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 duoc cip quyét dinh xut ban dién tir boi
nha xuét ban c6 chirc nang xuét ban dién tr;

- San pham duoc san xuét theo tidu chuan vé hé thong
quan ly dat ching nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc tuong duong

THIET BI
DUNG
CHUNG

Bién 4p
nguon

bién ap vao 220V- 5S0Hz.

Dién ap ra:

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

- Dién 4p mot chidu (3A): diéu chinh tir 0 dén 29 V.

C6 dong hd chi thi dién 4p ra; c6 mach dong ngit va bao
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v€ qua dong, dam bao an toan vé d6 cach dién va do bén
dién trong qué su dung.
- V6 hop kim loai son tinh dién, lién két cac mit bang
khung nhua dé dé dang thao lip. Trén mit hop duoc in
cac chi dan co ban.
- Hién thi LED 0.56in, toc d¢ hién thi 200ms.
- Chan dé bang cao su.
- Kich thudce: 120x180x145mm
Hang hoa dugc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong

2 B6 thu nhan | Thong s ki thuat:

sO liéu

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

- Hé diéu hanh Android 14 tré 1én.

- Loai man hinh cam tng: Pa diém

- RAM: 4GB

- B6 nh¢ trong: 128GB, ¢6 thé mé rong bang thé SD

- St dung bd vi xur 1Iy: 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 tdc,

- Str dung pin sac 5000mAh, Lithium

- C6 vo chdng sdc bang cao su mém

Phan mém thu thdp va phén tich dir liéu:

- Ty dong nhan cam bién

- Hién thi s6 liéu dudi dang sb va db thi.

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

- Cho phép nguoi dung, chay, dung, doc phan tich, xu ly
d6 thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6

- Phan mém c6 chuc nang tu chuan hoa do thi
AUTOCORRECT bang céc thuat toan tbi wu.

- 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 chirc ning PICK
DATA d¢é 14y s liéu timg vi tri trén do

thi.

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

- C6 chuc nang LINEAR FIT va hién thi phuong trinh
cua do thi

- Phin mém c6 chirc ning chia s& hinh anh trang thai
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cua thi nghiém.

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

- Luu trang thai thi nghiém.

- Cai dit thoi gian thue nghiém, phan mém tur dong
dung sau thoi gian cai dat.

- Ngbn ngir: Tiéng Viét va Tiéng Anh

Yéu cau tai liéu chimg minh cac chirc nang ciia phan
mem

Pong ho do
dién da nang

Hién thi dén 4 chit s6. Gidi han do:

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

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

- bién &p mat chiég: 600V, cac thang do mV va V;

- Pién 4p xoay chicu: 600V, cac thang do mV va V.

10

May phat
am tan

Phat tin hiéu hinh sin, hién thi dugc tan s6 (4 chit sd),
dai tan tir 0,1Hz dén 1000Hz, dién ap vao 220V, dién ap
ra cao nhat 15Vpp, cong suét t6i thiéu 20W.

- Man hién thj LED, kich thuéc 8 inch.

- Pugc chia thanh céc giai tan: 0,1 dén 1Hz (phén giai
0,01Hz), 1 dén 5Hz (phan giai 0,01Hz), 5 dén 10Hz
(phén giai 0,01Hz), 10 dén 50Hz (phan giai 0,1Hz), 50
dén 100Hz (phan giai 0,1Hz), 100 dén 500Hz (phan giai
0,1Hz) va 500 dén 1000Hz (phén giai 0,1Hz).

- Ntm tan s6 tich hop viéc thay ddi tan sé va thay do6i
gidi tan.

- Tin hi¢u Sin khi khong tai va c6 tai.

- V6 duoc lam tir nhya. C6 khung nang mit dong ho
huéng theo mét nguoi dung.

- Kich thudc: 210x175x76mm

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

13

Cam bién
am thanh

Cam bién am thanh c6 tan s6 hoat dong 20 ~ 20000 Hz:
+ Tin hiéu 4m thanh dugc hién thi dudi dang db thi.

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

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

Phan mém thu thap va phén tich dir lidu:

- Ty dong nhén cam bién

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

- C6 chure nang tuy chinh do dam nhat ctia dd thi.
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- Cho phép nguoi dung, chay, diung, doc phan tich, xtr Iy
dd thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6
- Phan mém c¢6 chuc nang tu chuin hoa d6 thi
AUTOCORRECT bing céc thuit toan t6i wu.
- Cho phép hién thi s6 liéu tho
- Thoi gian hién thi 13 thoi gian thue REAL TIME.
- C6 chitc ZOOM IN/OUT db thi, va chtrc ning PICK
DATA dé léy s6 liéu tung vi tri trén dd thi.
- Chirc nang xuét dir liéu sang dang: excel, CSV.
- C6 chiic nang LINEAR FIT va hién thi phuong trinh
cua d6 thi
- Phédn 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 tur dong
ding sau thoi gian cai dat.
- Chirc nang tu phat 4m thanh véi tan s tir 200Hz dén
10.000Hz; Hién thj bién do 4m thanh kém db thi bién
d6; Hién thi pho fourier song am; hién thi dang sin caa
song am va tan sd tuong g
- Ngbn ngir: Tiéng Viét va Tiéng Anh
- C6 mi quét dé tai phan mém
15 Cam bién | Thang do +2 A.
dong dién | D) phan gidi: + 1 mA.
(CoOman | Dién 4p su dung: 3.0 ~4.2 VDC
hinh) Dong dién str dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

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

Chip xur ly: Wifi BLE SoC ESP32 ESP-WROOM-32
Bo nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

Két ndi voi bo thu nhan sb liéu, 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 db thi.

- C6 chtrc nang tiy chinh d6 ¢am nhat ciia d9 thi.

- Cho phép nguoi dung, chay, dung, doc phan tich, xir 1y
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d6 thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6
- Phan mém c¢6 chuc nang tu chuan hoa do thi
AUTOCORRECT bang cac thudt toan tdi uu.
- Cho phép hién thi sé liéu tho
- Thoi gian hién thi 14 thoi gian thuc REAL TIME.
- C6 chire ZOOM IN/OUT db thi, va chue nang PICK
DATA dé 14y s liéu timg vi tri trén d0 thi.
- Chtic nang xuat dir liéu sang dang: excel, CSV.
- C6 chirc nang LINEAR FIT va hién thi phuong trinh
cua 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, phﬁn mém ty dong
dung sau thoi gian cai dat.
- Ngon ngir: Tiéng Viét va Tiéng Anh
- Co ma quét dé tai phan mém
Hang hoa duoc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
16 Cam bién | Thang do: Téi thiéu + 12 V.
dién thé | Do phan giai: £ 0,01 V.
(CoOman | Dién 4p su dung: 3.0 ~4.2 VDC
hinh) Dong dién str dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

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

Chip xu ly: Wifi BLE SoC ESP32 ESP-WROOM-32
Bo nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

Két nbi voi bo thu nhan sé liéu, 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 duéi dang sb va db thi.

- C6 chtrc nang tiy chinh d6 ¢am nhat ciia d9 thi.

- Cho phép nguoi dung, chay, dung, doc phan tich, xtr Iy
dd thi theo cac diém toa dd, thu phong, kéo tha duong,
doan trén biéu do6
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- Phan mém c6 chuc nang tu chuan hoa do thi
AUTOCORRECT bang cac thudt toan tdi uu.

- Cho phép hién thi sé liéu tho

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

- C6 chire ZOOM IN/OUT db thi, va chue nang PICK
DATA dé 14y s liéu timg vi tri trén d0 thi.

- Chirc ning xuét dir liéu sang dang: excel, CSV.

- C6 chtrc nang LINEAR FIT va hién thi phuong trinh
cia d 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, phﬁn mém ty dong
dung sau thoi gian cai dat.

- Ngon ngir: Tiéng Viét va Tiéng Anh

- Co ma quét dé tai phan mém

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

I

DUNG CU

DPong hoc

Thiét b do

van tc va

gia toc clia
véat roi tu do

B9 thiét bi gom:

- Gia d& bang nhém thang dung, dai 1000 mm, c6 day
doi Hoic nivo, dugc gin trén dé ba chan c6 vit diéu
chinh thang bang, phia trén c6 nam cham dién dé gitr vat
roi;

Pong ho do thoi gian hién so:

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

- C6 5 kiéu hoat dong thay doi bang niit nhan dién tir: A,
B, A+B (chuc nang 1), A-B, B-A (Chtic nang 2), NAM
CHAM DPIEN - A - B (Chirc ning 3), T (Chirc nang 4),
PEM (Chirc ning 5).

- C6 chure nang hién thi lai tat ca cac két qua do.

- C6 3 6 cdm 5 chan hoic (audio) cho cong quang A, B
va NAM CHAM DIEN.

- Man hinh hién thj 16n: 0,8inch

- Hop cong tic duoc tich hop bén trong dong ho.

- V6 duoc lam tir nhya. C6 khung nang mat dong ho
huéng theo mét nguoi dung.

- Kich thudc: 210x175x76mm

- Céng quang di¢n dugc lam tir nhya duc hinh chir U,
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mau den, kich thudc 9,5cm x 8,5cm x 2,2cm, khoang
cich 2 mit thu nhan 5,7cm. C6 thanh nhom 10cm phi
10mm dé ga vao céac gia d& khac nhau.
Day tin hiéu 4 18i d¢au phich 5 chan (hoic loai Audio)
dai 1.5m, ndi cong quang véi 6 A (1), B (2) cua ddng hd
do thoi gian hién sd
- Gia thi nghiém (TBDC) (Khéng bao gom)
- Thudc nhya (c6 vach den), miéng d% mém: Thuc hién
thi nghiém ro1i ty do cta thudce.
Pinh kém tai liéu hudng dan sir dung c6 sb liéu thuc
hanh mau.
Hang héa duoc san xuét theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hodc
tuong duong
Dao dong
8 Con lac 10 | B9 thiét bi gom:
X0, con lic | - Day khong gidn,
don - Qua cau kim loai, Gia & va 1o xo (TBDC) (Khong

bao goém);

- Cam bién khoang céch:

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

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

Chip xur ly: Wifi BLE SoC ESP32 ESP-WROOM-32
BO nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

Két ndi véi bd thu nhan sd liéu, dién thoai di dong, may
tinh bang théng qua phan mém

Phan mém thu thap va phén tich dir lidu:

- Ty dong nhén cam bién

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

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

- Cho phép nguoi dung, chay, dung, doc phan tich, xu ly
d6 thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6

- Phan mém c6 chue nang tu chuan hoa do thi
AUTOCORRECT bang céc thuat toan tbi wu.

- Cho phép hién thi sé liéu tho

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

- C6 chire ZOOM IN/OUT db thi, va chie nang PICK
DATA dé 14y s liéu timg vi tri trén d0 thi.

- Chirc nang xut dir liéu sang dang: excel, CSV.
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- C6 chuc nang LINEAR FIT va hién thi phuong trinh
cua 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 thoi gian thuc nghiém, phﬁn mém tu dong
dung sau thoi gian cai dt.

- Ngbn ngir: Tiéng Viét va Tiéng Anh

+ C6 két ndi v6i bo thu nhan sb liéu, may tinh bang,
djén thoai théng minh. Hién thi d6 thi dao dong ctia con
lac:

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

Song

Thiét bi do
tan sO song
am

Gom:

- B6 thu nhan s6 liéu (TBDC) (Khong bao gom)

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

- Loa mini

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

+ Tin hiéu am thanh duoc hién thi duéi dang d6 thi.

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

+ C6 the két ndi voi bd thu nhan s licu, dién thoai va
may tinh bang

Phan mém thu thap va phén tich dit liéu (dinh kém tai
liéu chiing minh céc churc nang):

- Ty dong nhén cam bién

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

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

- Cho phép nguoi dung, chay, dung, doc phan tich, xu ly
d6 thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6

- Phan mém c6 chuc nang tu chuan hoa do thi
AUTOCORRECT bang céc thuat toan tbi wu.

- Cho phép hién thi sé liéu tho

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

- C6 chire ZOOM IN/OUT db thi, va chuc nang PICK
DATA d¢é 14y s liéu timg vi tri trén d0 thi.

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

- C6 chtrc nang LINEAR FIT va hién thi phuong trinh
cta do thi
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- 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 thyc nghiém, phﬁn mém tu dong
dung sau thoi gian cai dat.
- Chirc ning ty phat 4m thanh v&i tan sb tir 200Hz dén
10.000Hz; Hién thi bién d6 4m thanh kém d9 thi bién
d6; Hién thi pho fourier song am; hién thi dang sin cta
song 4m va tan sd tuong ing
- Ngbn ngir: Tiéng Viét va Tiéng Anh
Dinh keém tai liéu hudng dan st dung c6 s6 liéu thuc
hanh mAu.
10 Thiét b giao | B thi nghiém gom:
thoa sobng | - Gid thi nghi¢m loai khung nhom hinh hp, dugc anod
nudc hoéa, kich thudc (300x425x350) mm, 4 chan tang chinh,
cO man quan sat;
- B6 rung loai mo to 1 chiéu c6 cam léch tam, st dung
dién ap 6-24VDC: Pugc gan 1én thanh d& trong sudt
kich thudc 400x30x5mm. Trén d6 c¢6 cac vi tri gin can
rung, cé vit tri, mdc treo 10 xo. 2 Lo xo dai 10cm, duong
kinh 12mm, d¢ cting khodng 2.5N/cm
- B phan diéu chinh toc do: DC4.5-35V, Output
Current: 0-5A,0utput Power: 90W, Static Current:
7uA(standby), Duty Cycle: 1%-100%, PWM
Frequency: 20KHz, kich thudc 95x75x43mm, thong tin
dugc in ludi trén mat hop dam bao do bén.
- Can tao song loai tao 2 song tron;
- Guong phang loai thuy tinh, dat nghiéng 45 d6 trong
gia thi nghiém;
- 3 thanh chin song: khong co khe; loai c6 1 khe; loai co
2 khe;
- ben LED 3W c¢6 gia do, dién ap tr 3-24VDC, c6 tich
hop mach 6n ap
- Bién 4p ngudn (TBDC) (Khong bao gdom)
Dinh kém tai liéu huéng dan sir dung.
11 Thiét bi tao | BS thi nghiém gém:
song dimg | - Phat am tan (TBDC) (Khong bao gdm)

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

- Lo xo bang day thép, ma niken, dan hoi tét, dai 300
mm;

- Day dan hdi manh, dai 1000 mm;

- Luc ké 5 N, d6 chia nho nhét 0,1N;
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- Rong roc ddi c6 dudng kinh tdi thiéu 20 mm;

- B6 rung kiéu dién dong.

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

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

12

Thiét b do
toc do
truyén am

B9 thi nghiém gém:

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

- B6 thu nhan s6 liéu (TBDC) (Khong bao gom)

- Loa suét dién dong 20W

- Ong dan 4m nhya trong, duong kinh 60 mm, dai 1000
mm, pit-tong di chuyén d& dang trong dng, 2 gia d& 6ng
dan am;

- Thudc mét dan vao thanh 6ng;

- Cam bién am thanh c6 tan s6 hoat dong 20 ~ 20000
Hz:

+ Tin hiéu 4m thanh dugc hién thi dudi dang do thi.

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

+ C6 thé két ndi véi bd thu nhén sé liéu, dién thoai va
may tinh bang

Phan mém thu thap va phan tich dir lidu:

- Ty dong nhan cam bién

- Hién thi s6 liéu dudi dang sb va db thi.

- C6 chure nang tuy chinh do dam nhat ctuia dd thi.

- Cho phép nguoi dung, chay, ding, doc phan tich, xu ly
d6 thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6

- Phan mém c6 chue nang tu chuan hoa do thi
AUTOCORRECT bang céc thuat toan tbi wu.

- Cho phép hién thi sé liéu tho

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

- C6 chitc ZOOM IN/OUT db thi, va chirc ning PICK
DATA d¢é 14y s liéu timg vi tri trén d0 thi.

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

- C6 chtic nang LINEAR FIT va hién thi phwong trinh
cua d6 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 thyc nghiém, phﬁn mém ty dong
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dung sau thoi gian cai dat.
- Chirc ning ty phat 4m thanh v&i tan sb tir 200Hz dén
10.000Hz; Hién thi bién d 4m thanh kém d9 thi bién
do; Hién thi phé fourier song am; hién thi dang sin cua
song am va tan sd twong Gmg
- Ngon ngi: Tiéng Viét va Tiéng Anh
Pinh kém tai liéu hudng dan sir dung co s6 liéu thuc
hanh mau.
Hang hoa dugc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
Truong dién
(Dién
truong)
13 Thiét bi thi | Bo thi nghiém gom:
nghiém dién | - May Uyn-x6t c¢6 khoang cach phong dién tdi thicu
tich gitra hai dién cyc 30mm.
- Pién ké tinh dién c6 duong kinh t6i thiéu 200mm va
dam bao dg nhay;
- Hai chiéc tua tinh dién. MBJi chiéc c6 cac tua bang soi
téng hop; qua cau bang kim loai duong kinh khoang
12mm gén trén try inox c6 dudng kinh tdi thiéu 6mm,
c6 dé.
Dinh kém tai liéu huéng dan sir dung
Hang hoa duoc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
Dong dién,
mach dién
14 Thiétbi | Bo thi nghiém gom:
khéo sat | - 2 Dong ho do dién da ning (TBDC) (Khéng bao

nguon di¢n

gom);

-2 pin 1,5 V, c6 khay dung pin;

- Bién tr¢ 100 Q, duogc gén 1én hop nhua, cd in chi dan,
¢6 chdt ndi chudi

- B¢ day ndi

- Bang lap rap mach dién bang nhwa kich thude 215mm
x 155mm. Dang hop kin, trén d6 c6 cong tic, dién tro
bao vé mach dién, c6 in cac chi dan, co cac jack cim
chudi.

Dinh kém tai liéu hudng dan sir dung c6 sd liéu thuc
hanh mau.

Hang hoa duoc san xuét theo tiéu chuan: ISO
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9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
Vit li nhiét
17 Thiét bi do | Bao gom:
nhiét dung | + Nhiét lugng ké c6 nip, duong kinh tdi thiéu 100 mm,
riéng co Xép cach nhiét. Co vach dé dinh luong thé tich
+ 04t ké co cong suat do tdi da 75 W, cudng do dong
dién do tdi da 3 A, dién 4p dau vao 0-25 V-DC, cuong
d6 dong dién dién dau vao 0-3 A, d6 phan giai cong sut
0,01 W, d6 phan giai thoi gian: 0,1s.
Hién thi LCD: Hién thi cac gia tri: Nang luong, Cong
sudt va thoi gian do. Man hinh kich thudc 65x13mm.
Hop nhya dugc thiét ké riéng o kich thudce nho gon:
8,5x8,5%2,5cm
+ Can dién tir
+ Pong ho bam gidy
+ Nhiét ké dién tr
+ Bién ap ngudén (TBDC) (Khong bao gom)
+ B0 day nbi
Pinh kém tai liéu hudng dan sir dung c6 sd liéu thuc
hanh mau.
Hang héa duoc san xuét theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
Khi li tuwéng
18 Thiétbi | BO thiét bi gom:
chtng minh | - Ap ké 0 - 250 kPa (hoic trong duong vé do phan giai);
dinh luat - Xi-lanh bang vat heu trong, thé tich <150ml, tren than
Boyle c6 chia dg, pit tong gan truc inox c6 ren va co ciu dé co
thé dich chuyén theo vach chia.
- Thiét bi dugc dit trén dé kim loai son tinh dién.
Dinh kém tai liéu huéng din sir dung c6 sd lidu thuyc
hanh mau.
Hang hoa duoc san xut theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
19 Thiétbi | Bo thiét bi gom:
ching minh | - Ap ké 0 - 250 kPa (hodc twong duong hodc tot hon vé
dinh luat | do phan giai);
Charles - Xi-lanh béng vat liéu trong, thé tich < 150 ml, trén

than c6 chia do.

- Pit tong duoc lién két véi truc inox c6 ren va co cau dé
c6 thé dich chuyén theo vach chia;

Xylanh duoc ngam trong cdc thity tinh chiu nhiét 1L, co
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vach chia.
- Nhi¢t ké dién it 0 - 110 oC, d6 chia nho nhat 0,10C,
man hién thi LCD hodc cam bién nhiét do co thang do
tir -200C dén 1100C, d6 phan giai +0,1°C.
- B6 phan céap nhiét: Co 5 cap do tang nhiét, Co vi tri
Off dé tat. C6 thé tang nhiét do 800ml nudc tir nhiét do
phong dén 40 do C trong vong 6 phut.
- Céc thuy tinh chiu nhiét 1000ml
- C6 que khudy dé lam lam dong nhét Nhiét d¢ ciia
nudc.
- B§ thi nghiém dugc dat trén dé kim loai, son tinh dién
kich thudc 160x155x210-250mm, c6 thé thay d6i do cao
tir 210 dén 250mm: dé dudi d& bo cap nhiét, dé trén d&
ap ké, xylanh, nhiét ké, que khudy.
Dinh keém tai liéu hudng dan st dung c6 s6 liéu thuc
hanh mau.
Hang hoa dugc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
T trwong
(Trwong tw)
20 Thiét bi tao | Gom:
tir pho - Hop nhya trong (250x180x9)mm, dtic nguyén khdi,

khong nap. Co chan dé.
- Hai thanh nam cham kich thudc khac nhau
- Hop mat sit c¢6 khéi luong 100 g (mat st dugc ric bén
trong hop nhya);

23 Thiét bi cam | Bao gom:

ung di¢n tu

+ Ong day hinh try bang nhya duong kinh 35mm, cao
60mm. Puong kinh trong dam bao luf)n dugc thanh nam
chdm dai. Co go chan day dong. Trén 6 dng c6 gan 2 chdt
chudi 4mm. Day dong quén trén 6ng dam bao sang dén
LED khi di chuyén thanh nam cham nh.

+ Hai bong den led duoc dau song song ngugc chiéu
nhau duoc gin 1én dé nhya, ¢6 jack ndi voi cudn day

+ Lo1 thép silic.

+ 2 thanh nam cham thang.

Pinh kém tai liéu hudng dan sir dung.

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

Dong dién
xoay chiéu
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24

Thiét bi
khao sat
doan mach
dién xoay
chiéu

Bo thiét bi gom:

- May phét m tan, 2 ddng hd do dién da ning (TBDC)
(Khong bao gdm)

Bang lap mach dién, son tinh dién, c6 day ndi va 6 cam
dé mic mach;

C6 20 jack cdm chudi cach déu nhau 40mm. Chia lam 2
phan xanh-den.

Trén mach c¢6 in chi dan.

Kich thugc 300mm x 175mm x 20mm"

bién tr¢ va tu dién (2 loai) loai thong dung: Bugc gin
lén dé nhwa mau xanh la cay, va day kin bang nap nhya
trong sudt chic chan khong bj bat ra khi cam hoic thao
khoi bang lap réap.

Lién két véi bang lap rap bang chdt chudi cach nhau
40mm dugc gan truc tlep 1én dé nhya mau xanh.

C6 in chi dan trén mat nap nhuya.

Cuon day dong (cudn cam): Day dong duoc quan 1én
6t nhua kich thude 70x42x45mm. LS dé dat 161 thép
c6 tiét dién: 16x18mm. Lai thép silic, gdm nhiéu tim
xép lai v6i nhau, d& dang thao lip ra khoi cudn day,

Heé s6 tur cam (khi khong c6 161 thép) khoang tir 0,02 H
dén 0,05 H.

Khi c6 15i thép thi hé sb tir cam tang 1én >7 lan.

Hai dau cudn cam duoc ndi jack chudi.

Dinh kém tai liéu huéng dan st dung c6 so liéu thuc
hanh mau.

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

Vat li lwgng
i

26

Thiét bi
khao sat
dong quang
dién

Bo thiét bi gom:

- Té bao quang dién chan khong 8 chan, cathode phu
chét nhay quang Sb-Ce, c6 hdp bao vé kich thudc
100x68x50mm mau den tranh birc xa anh sang;

- 3 dén Led mau do, luc, lam 3W diéu chinh duoc cuong
d6 sang. Lya chon mau anh sang bang cong tic 4 cyc.
bén LED duogc dong trong hop nhya kich thudce
100x68x50mm mau den.

Vi tri cia bong dén cach té bao quang dién 40mm.
Hudng tryc tiép vao té bao quang dién.

- Hop chan dé kich thudc 290x210x60 mm, bﬁng nhua
ABS. Bén trong (gin cac linh kién) c6 tich hop: Bién ap,
bién trd; cac mach diéu chinh dén, mach diéu chinh thé
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Anot - Catot tir 0 - 70VDC/100mA diéu chinh lién tuc,
ddng hd do dong quang dién co dai do: 0 - 50pA ;
ngudn vao 220V- 50 Hz.

Hop dén Led va hop té bao quang dién duoc gin 1én hop
chan dé chéc chén, c6 dinh.

Trén hop c6 in lu6i (khong dan tem) so dd mach thi
nghiém va cac chi dan khac.

Dinh kém tai liéu huéng din sir dung c6 sb lidu thuc
hanh mau.

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

HOA
HOQC

THIET BI
DUNG
CHUNG

May cat
nudc 1 lan

-Téc d6 cat: 5 lit/gio

- Vit liéu bang thép khong gi

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

- C6 ché do tu ngét khi qué nhiét hodc mét nguén nudc
vao

- May dugc thiét ké dé trén ban thi nghiém

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

- Ngudn dién: 220V/50Hz

- Cong suat: 4,5 kW

- Khéi lugng: 5 kg

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

Can dién tuor

Can ky thu’eflt dung pin, dJ chinh xac dén 0,01g. Kha
nang cén to1 da 250g.

Ta hat

- Pam bao 5 hé thong chinh:

+ Than ti chinh. Gom céu triic bén trong: Thép khong
gi 304; Tam Phenonic HPL chdng hoa chat; cau triic bén
ngoai: Thép ma kém phu son tinh dién. Ctra s6 phia
truge: Kinh trang cuong lyc day tdi thiéu Smm; thay doi
tuy chinh chiéu cao. Mit ban 1am viéc: vat liéu khang
héa chét, cao 800mm.

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

+ Pén chiéu sang

+ Hé théng nudc (chiu rira, voi cip xa nude, bd xa day)
béng vat liéu téng hop chiu héa chét
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+ Bo phan loc khong khi: ¢6 carbon hoat tinh.

- Kich thudc hop tu phu hop vai dién tich phong hoc b
moén theo quy chuén:

+ Dai: 1200-1500mm

+ Rong: 800-1200mm

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

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

Hang hoa dugc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong

Tu dung hoa
chat

- Kich thudc: (120x50x180)cm

- Vit liéu: Ta bang gd ghép cao su day 18mm (+ 1mm)
d3 qua tAm say chong mdi mot, dugc phu PU

- Cua Pano bang gb ghép 16ng kinh trang day 4,5mm c6
khoa va tay nim.

- Mit lung bang van MDF 4mm ph tréng

- Tt kém 32 khay nhya KT: (6,5x30x25)cm, dé dung
dung cu.

- C6 quat hiit xtr Iy khi thai bang than hoat tinh, c6 thé
thay ddi tée do quat;

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

B6 dung cu
do cac
dai lugng kh
ong dién (06
cam bién)

Thong s6 k¥ thuat:

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

- Hé diéu hanh Android 14 trd 1én.

- Loai man hinh cam tng: Pa diém

- RAM: 4GB

- B6 nhé trong: 128GB, c6 thé mé rong bang thé SD

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

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

- HO trg két nbi GPS

- C6 két ndi Wifi va Bluetooth

- Tich hop cam bién: Khoang cach, Hall, gia tic,

- Str dung pin sac 5000mAh, Lithium

- C6 vo chdng sdc bang cao su mém

Phan mém thu thdp va phan tich dir liéu:

- Ty dong nhan cam bién

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

- C6 chtre nang tiy chinh d6 ¢am nhat ciia d9 thi.

- Cho phép nguoi dung, chay, dung, doc phan tich, xir Iy
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d6 thi theo cac diém toa do, thu phong, kéo tha duong,
doan trén biéu d6

- Phan mém c¢6 chuc nang tu chuan hoa do thi
AUTOCORRECT bang cac thudt toan tdi uu.

- Cho phép hién thi sé liéu tho

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

- C6 chire ZOOM IN/OUT db thi, va chue nang PICK
DATA dé 14y s liéu timg vi tri trén d0 thi.

- Chtic nang xuat dir liéu sang dang: excel, CSV.

- C6 chirc nang LINEAR FIT va hién thi phuong trinh
cia d 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, phﬁn mém ty dong
dung sau thoi gian cai dat.

- Ngon ngir: Tiéng Viét va Tiéng Anh

Yéu ciu tai liéu chirmg minh céc chirc ning cta phan
mém

Cam bién do Nhiét do (thang do tir -20°C dén 120°C, 46
phan giai £0.03°C);

Di¢n ap str dung: 3.0 ~4.2 VDC

Dong dién str dung: ~90maA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

Giao tiép USB to COM, nat nhan, 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

C06 thé két voi dién thoai adroid va I0S (yéu cau co tai
liéu chimg minh)

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

Cam bién do Ap suat khi (thang do: 0 dén 250kPa, d6
phan giai: £0.1kPa trén toan thang do).

Dién ap su dung: 3.0 ~4.2 VDC

Dong dién stir dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.
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Giao tiép USB to COM, nut nhan

Chip xur ly: Wifi BLE SoC ESP32 ESP-WROOM-32
B¢ nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

C6 thé két véi dién thoai adroid va IOS (yéu ciu co tai
liéu chirng minh)

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

Cam bién do Do pH (Thang do: 0-14pH, d6 phan giai:
+0,01pH, nhiét d¢ hoat dong: 5-60°C);

Dién 4p stir dung: 3.0 ~4.2 VDC

Dong dién str dung: ~90maA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

Giao tiép USB to COM, nut nhan

Chip xu ly: Wifi BLE SoC ESP32 ESP-WROOM-32
B0o nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

C6 thé két voi dién thoai adroid va I0S (yéu cau co tai
liéu chiing minh)

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

Cam bién dién thé

Thang do: Tdi thiéu + 12 V.

Do phan giai: = 0,01 V.

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 nhan

Chip xtr ly: Wifi BLE SoC ESP32 ESP-WROOM-32
B06 nhd: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

Co thé két vé6i dién thoai adroid va IOS (yéu clu co tai
li¢u chirng minh)

Hang hoa duoc san xut theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong
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Cam bién dong dién

Thang do +2 A.

D0 phan giai: +£ 1 mA.

Dién 4p str dung: 3.0 ~4.2 VDC

Dong dién stir dung: ~90mA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

Giao tiép USB to COM, nut nhan

Chip xur ly: Wifi BLE SoC ESP32 ESP-WROOM-32
B0 nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

Co thé két v6i dién thoai adroid va I0S (yéu cau c6 tai
liéu chung minh)

Hang hoa dugc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong

Cam bién do d6 dan dién (Thang do: 0-44.000uS/cm, do
phan giai ti thiéu £1%).

Di¢n ap str dung: 3.0 ~4.2 VDC

Dong dién str dung: ~90maA.

Pin lithium 3.7V 900 mAh

Cong USB type C cap nhat firmware.

Giao tiép USB to COM, nut nhan

Chip xur ly: Wifi BLE SoC ESP32 ESP-WROOM-32
B0O nhé: FLASH: 4MB

Bluetooth: Bluetooth v4.2 BR/EDR and BLE
specification

St dung dién cuc déu ra RS485 (0-44000us/cm)

C06 thé két voi dién thoai adroid va I0S (yéu cau co tai
liéu chimg minh)

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

THIET BL
THEO CHU
DE

I

BANG/PIA/
PHAN
MEM

BANG/DIA/
PHAN
MEM
DUNG
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1.2 B6 mo B mé phong 3D ¢6 ndi dung gom:
phéng 3D | - Céu tao nguyén tir (theo mé hinh Rutherford), lién két

hoa hoc, cau triic phan tur cua methane, ethane, ethylene,
acetylene, benzene, methanol, ethanol, phenol,
methanal, ethanal, acetic acid, ester , glucose, fructose,
saccharose, maltose, tinh bot, cellulose, methylamine,
aniline, amino acid, protein, cAu tao cua pin dién va binh
dién phan;

- Video mot sb qua trinh:

+ Sy chuyén héa cua tinh bot trong co thé

+ sy tao thanh tinh bot trong cay xanh.

1. Quy dinh vé san pham

San xuét dap ung yéu cau tai Muc II.Bang dia, phan
mém, Danh muc thiét bi day hoc t6i thiéu mon Héa hoc
cip Trung hoc phd thong theo thong tu s6 39/2021/TT-
BGDDT.

2. Hinh thitc, mau ma

- B san pham ban giao bao gdm 1 USB; 01 Sach huéng
dan st dung

- Mi 01 USB chira bo cai dit bo hoc lidu dién tir va ma
key kich hoat str dung bd hoc liéu

- USB dugc bao mat dir liéu, chéng sao chép

3. Moi trudng trién khai: Cai dat sir dung trén may vi
tinh cua gido vién (céu hinh i thieu: CPU Core i3 hodc
cao hon, RAM 4GB hodc cao hon, O ctrng may tinh ca
nhan: Tréng it nhit 20 GB, Hé diéu hanh hd tro:
Windows 7, Windows 10, Windows 11) hodc tuong
duong.

4. Tinh ning co ban: Phan mém mo phong 3D st dung
dugc trén PC trong moi trudng khong két ndi internet.
Phai ¢am béo tbi thiéu cac nhom chirc nang:

- Nhom chirec nang mé phong va tuong tac 3D: biéu
hudng thay doi truc tiép goc nhin (xoay 360 d, phong
to, thu nho); quan sat va hién thi thong tin cu thé cta cac
16p khéc nhau trong mot mo hinh, lya chon tach 16p mot
phan nodi dung bat ky; tich hop mo hinh 3D vao bai day.
- Nhém chire ning hd trg giang day: soan gio an dién
tr; hudng dan chuén bj bai giang dién tir; chinh stra hoc
lidu (cét video);

- Nhom chire ning hd trg cong tac kiém tra danh gia.




STT

Chu dé day
hoc

Danh muc

Théng s6 ky thuit

- Chirc nang hién thi pop-up sau khi cai dit hoan thanh
dé gido vién nhap thong tin lién hé, phuc vu cham soc
khach hang trong sudt qua trinh sir dung.

- Tét ca tinh nang va hoc liéu dién tur déu str dung duoc
trong moi truong khong két ndi internet; ngudi ding
khong can phai két ndi mang trong qué trinh st dung.

5. Phap ly cua san pham

- San pham duoc cip quyét dinh xuét ban dién tir boi
nha xuét ban c6 chirc nang xuét ban dién tir;

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

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

- Phdn mém duoc ding ky quyén tac gid;

- San pham dugc san xuét theo tiéu chuan vé hé thong
quan ly dat chimg nhan ISO 9001: 2015, ISO
45001:2018, ISO 14001: 2015 va ISO/IEC 27001: 2022
hodc tuong duong

- San pham dap ung céc tiéu chuin Khoa hoc va Cong
nghé, do co quan Nha nudc ¢ thim quyén chimg nhan.

111

DUNG CU

DUNG CU
DUNG
CHUNG
CHO
NHIEU
CHU PE

1.5

Cbc dbt

Thuy tinh trung tinh,, chiu nhiét, dung tich 500ml, c6
Va}ch chia d6 nho nhat 50ml, c6 miéng rét. Pam bao do
bén co hoc.

1.6

Ong nghiém

Thuy tinh trung tinh, chiu nhié¢t, ®16mm, chiéu cao
160mm, bo mi¢ng, ddm bao dd bén co hoc.

1.7

Ong nghiém
c6 nhanh

Thuy tinh trung tinh, chiu nhié¢t, ®16mm, chiéu cao
160mm, do day 0,8mm; nhanh c¢6 kich thuéc ®6mm,
dai 30mm, day Imm.

1.8

Lo
thay tinh mi
éng hep keém
dng hut nho

giot

Gom: 1 1o mau nau va 1 lo mau trang, thuy tinh trung
tinh, chiu nhiét, dung tich 100ml. Kich thugc: Tong
chiéu cao 95mm (than lo 70mm, ¢6 lo 20mm); Puong
kinh (than lo ®45mm, mi¢ng lo ®18mm); Nut nham
kém cong to hut (phan nham cao 20mm, ® nho 15mm,
® 16n 18mm); Ong hut nhé giot: Qua bop cao su dugce
lru hoa tét, do dan hdi cao. Ong thuy tinh ®8mm, dai
120mm, vudt nhon dau.
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1.9 Lo Mau tréng, thuy tinh trung tinh, chiu nhi¢t, dung tich toi
thily tinh mi | thiéu 100ml. Kich thuée: Chidu cao 95mm (than lo
éng rong | 70mm, cb lo 25mm); Pudng kinh (than lo ®50mm,
miéng lo 40mm); Nut nham c6 3 nac (phan nham cao
20mm, ® nho 32mm, ® 16n 42mm va phan nip
d50mm).
1.10 Ong hat nhé | Qua bop cao su duge luu hoa tot, do dan héi cao. Ong
giot thuy tinh ®8mm, dai 120mm, vudt nhon dau.
1.11 Ong din | Ong dan cac loai bang thuy tinh trung tinh trong sudt,
thuy tinh | chiu nhiét, c6 duong kinh ngoai 6mm va duong kinh
cac loai trong 3mm, c6 dau vubt nhon. Gom:
- 01 ong hinh chir L (60, 180)mm;
- 01 6ng hinh chir L (40, 50)mm;
- 01 6ng thang, dai 70mm;
-01 6ng théng, dai 120mm;
- 01 dng hinh chit z (mot dau goc vudng va mot dau goc
nhon 60°) co kich thudc cac doan twong ing (50, 140,
30)mm;
- 01 6ng hinh chit z (mdt dau géc vudng va mot dau udn
cong vudt nhon) c6 kich thudc cac doan twong tng (50,
140,30)mm.
1.13 Binh cau Thuy tinh trung tinh, chiu nhiét, dung tich 250ml,
khong duong kinh binh cau ®84mm, chiéu cao binh 130mm
nhanh day | (trong d6 c6 binh dai 65mm, kich thudc ®65mm).
bang
1.14 Binh cau ¢c6 | Thuy tinh trung tinh, chiu nhiét, dung tich 250ml, duong
nhanh kinh binh cau ®84mm, chiéu cao binh 170mm (trong do
¢b binh dai 40mm, kich thudc ®27mm, nhanh ndi
d6mm, dai 40mm).
1.15 Phéu chiét Thuy tinh trung tinh, chiu nhiét, dung tich 60ml, chiéu
hinh qua 1& | dai caa phéu 270mm, dudng kinh 16n ctia phéu
(®67mm, duong kinh ¢6 phéu ®19mm dai 20mm (c6
khod kin) va dng dan c6 dudong kinh ®6mm dai 120mm.
1.16 Phéu loc Thuy tinh trung tinh, chiu nhiét, kich thuéc ®80mm, dai
thay tinh | 130mm (trong d6 dudng kinh cudng ®10, chiéu dai
cuéng dai | 70mm).
1.17 Phéu loc Thuy tinh trung tinh, chiu nhiét, kich thuéc @ 80mm,
thity tinh cu | dai 90mm (trong d6 dudng kinh cuéng @10, chiéu dai
6ngngan | 20mm).
1.18 biia thuy | Thuy tinh trung tinh, chiu nhiét, hinh try ®6 mm dai
tinh 250 mm.
1.19 Thia xtic | Thuy tinh dai 160mm, than @ Smm.

hoa chét
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1.20

Pen con

Thuy tinh khong bot, nap thuy tinh kin, nut xo béc bang
stt. Than (75mm, cao 84mm, c6 22mm). 150ml

1.2

Binh Kip
tiéu chuan

- Thuy tinh trung tinh; Dung tich bau trén 150ml, bau
dudi 250ml.

- Phéu 16n c6 dung tich 150ml dai 320mm, ® 84mm c6
mai nham phan nat thit phéu ®39mm. Trén c6 phéu
nho dé chong tran dai 215mm miéng ® 35.5mm 6ng
dan ®6.8mm lién két v6i phdu 16n qua nit cao su (Loai
c6 day lon ®28mm, day nho ®23mm, cao 25mm:;)

- Binh thit c6 bong, ¢6 2 16:¢6 dung tich 250ml dai
200mm, day @ 124.5 ;mi¢ng @ 56.8mm, than ®87mm .
- L4 trén dé dan khi thoat ra ®27mm (c6 gan van khoa
khi ®17.5mm dai 130mm lién két v6i binh thét c6 bong
qua nut cao su (loai c6 day 16n ®21mm, day nho
®15mm, cao 25mm:;.)

- L& dudi ®26mm dé thao chat 16ng ra ngoai khi can
thiét (co nit cao su khong 15 loai c¢6 day 16n ®21mm,
day nhé ®15mm, cao 21mm)

1.24

B dung cu
thi nghiém
phan tich
thé tich

- 02 kep cang cua bang nhya bén, kich thudc chiéu dai
125mm, do rong cang cua 12mm, c6 khéa ¢ dinh vao
bd gia thi nghiém

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

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

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

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

- 02 qua bop bang cao su dan hoi dé hit hoa chat khi
dung pipette.

1.29

Ong dan

Kich thudc ®6mm, day 2mm; bang cao su silicon mau
trang mém, déo, chiu hod chat.

1.30

Mudng dot
hoa chat

Bing Inox, kich thugc ®@6mm, can dai 200mm.

1.31

Kep d6t hoa
chat cd 16n

Inox, co chiéu dai 250mm, ®5,5mm.

1.32

Kep d6t hoa
chat ¢ nho

Inox, c6 chiéu dai 200mm, ®4,7mm.

1.33

Kep ong
nghi¢m

Loai ’be‘“mg g0 ¢ chi’éu dai 20cm kep dugce 6ng nghiém
16 dén 24mm, co cau kep bang 10 xo.
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1.34 Choi rira 6n | Céan Inox, dai 300mm, 16ng chéi dai rira duoc cac dng
gnghiém | nghiém duong kinh tr 16mm - 24mm.
1.35 Panh gip | Panh thang khong méu, dai 140mm, bang thép khong gi
hoa chit
1.36 Binh xit tia | Binh nhya mau tréng, dan hoi, dung tich 500mL, c6 voi
nudc Xit tia nudce nho.
1.39 Khay mang | - Kich thudc: (420x330x80)mm; bing gb diy 9mm;
dung - Chia lam 5 ngan, trong d6 4 ngan xung quanh c¢6 kich
cuvahoa | thude (170x160)mm, ngan & gitra c6 kich thude
chét (330x120)mm c6 khoét 15 tron dé dyung lo hoa chat
(duong kinh 60mm);
C6 quai xach bang inox cao 160mm.
1.40 Khay dung | Bang inox 304 day 1mm, kich thudc (600x300)mm, bo
dung cu, vién
hoa chét
1.41 Nhigtké | C6 do chia tir 0°C dén 100°C; d9 chia nho nhatt 1°C, dai
ruou mau | 300mm
1.4 Giéy loc Loai @125 mm, sir dung cho loc dinh tinh
1.43 Gidy quy | Loai cudn nho dugc bao quan trong hop nhya kin tranh
tim hoi héa chat.
1.44 Giay pH Tép nhiéu bang nho, ¢ bang mau pH dé so sanh dinh
tinh
1.45 Gidy rip | Kho rong 200mm ; D§ rép vira phai.
1.46 Diia 3 canh | Loai nho, béng hop kim, dai 200mm
1.47 Kéo cit Loai nho, ludi kéo va can bang thép dai 135mm
1.48 Chéau nhya | Nhya thuong, miéng ®@250mm, day ®150mm, cao
120mm.
1.50 Kinh bao v¢ | Nhua trong sudt, khong mau, chiu hoa chat.
mit khong
mau
1.51 Kinh bao v¢ | Nhya trong sudt, c6 mau sam, chiju hoa chat.
mit c6 mau
1.52 Khau trang | Loai 4 16p, c6 16p than hoat tinh (1 hop/50 cai)
y té
1.53 Gang tay | Cao su chiu dan hi cao, chiu hod chat. 3 ¢ S, M, L
cao su mdi c& 01 hop 100 cai.
2. DUNG CU
DUNG
RIENG
THEO CHU
DPE
2.1 Hydrocarbon | Binh suc khi | Loai thuy tinh 500ml, c6 kha nang chiu nhiét va khang
khong no Drechsel duoc céc loai hoa chét, co nép van, khong dia loc.
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Thé dién cuc
va ngudn
dién hoa hoc

B0 thi
nghiém vé
ngudn dién

hoa hoc

Gom:

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

- Pén Led: Pén Led thuong c6 dién 4p cho mdi bong
nam trong khoang tir 2-3 V.

- Day dién: 10 day dai 250mm c6 san kep c4 sdu hai
dau.

- Cau mudi: Ong thity tinh chit U chira agar dugc tim dd
KNO3/KCI bao hoa.

Hang hoa dugc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong

24

Dbién phan

B dién
phan dung
dich (Bao

g6m bo gia)

Ong thiy tinh ®20, mau tring, trung tinh chiu nhiét,
hinh chir U rdng 100mm, cao 150mm, c6 2 nhanh @8
vubt thu dau ra (dugc gan 2 khoa nhua ) & 2 dau cach
miéng 6ng 20mm.

- 02 dién cuc than chi 08 dai 120mm dugc xuyén qua
nut cao su c6 kich thuéc vira miéng éng chir U; 02 day
dan 1ay ngudn chiu dugce dong 3A, dai 300mm, mdi day
c6 1 dau gén voi kep cé sdu co thé kep chat dién cuc
than chi 08, dau con lai gin véi zic cam ®4 bang dong.
- B6 d6i ngudn tir 220V/240V-50/60Hz (AC) xudng
1,5V; 3V; 6V-3A (DC) va c6 16 cam @4 d¢é lay dién ap
dau ra; c6 cong tic dong/ngit.

- Bo gia thi nghiém
Hang hoa duoc san xuat theo tiéu chuan: ISO
9001:2015; ISO 14001:2015 va ISO 45001: 2018 hoac
tuong duong

10.
SINH
HOC

THIE
T BI
DUN

CHU
NG

Ong nghiém

Thuy tinh trung tinh, chiu nhié¢t, ®16mm, chiéu cao
160mm, bo mi¢ng, ddm bao dd bén co hoc.

Gia dé ong
nghi¢m

Béng nhua hai téng, chiu duoc hoa chat, co kich thudc
(180x110x56) mm, d day cua vat li€u la 2,5 mm c6 gan
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cing, khoan 5 15, ®19mm va 5 coc cam hinh con tir
®7mm xudng ®10mm, ¢é 4 16 P12mm.

5 Choi rira Can Inox, dai 300mm, 16ng choi dai rira dugce céac 6ng

dng nghiém | nghiém dudng kinh tir 16mm - 24mm.

6 Kinh hién vi | Loai thong dung, ¢6 tiéu chuan k¥ thuat tbi thiéu: do
phong dai 40-1600 1an; Chi sé phong dai vat kinh (4x,
10x, 40x, 100x); Chi s6 phong dai thi kinh (10x, 16x);
Khoang diéu chinh thé va diéu chinh tinh dong truc; C6
hé théng dién va dén di kém. Ving diéu chinh ban di
mau c6 d6 chinh xac 0,1 mm.

C6 dén soi tiéu ban va dén soi noi tich hop cing trén
kinh.
Kém theo vali vai kich thuéc 35x28x16cm dé xach

8 Ethanol 96° | Ethanol 96° (C2H50H) - 100ml chai nhya

9 Lam kinh | Loai thong dung, bang thiy tinh (25x76)mm

10 Lamen Loai thong dung, bang thuy tinh (22x22)mm

14 Panh kep | Loai thong dung dai 140mm

17 Gidy tham | Kich thuéc ®125mm d6 tham hiit cao.

20 Binhtia | Binh bang nhya c6 ®79mm cao 180mm, dung tich

nudc 500ml

21 Pipet nhua Béng nhua loai 3 ml, ¢4 vach chia dén 0,5 ml

24 Lo kém ong | Bang thuy tinh mau tring, 125 ml
nho giot

26 Qua bop cao | Bang cao su

su
I THIET BI
THEO CAC
CHU DE
3 DUNG CU
Lép 10
Sinh hoc té
bao
3.1 Thanh phan B thi B0 thi nghiém gom:
héa hoc cia | nghiém xéc | - Céi, chay st; Ong nghiém; Gia dé 6ng nghiém; Deén
té bao dinh thanh | con; Cdc thuy tinh loai 250ml; Kep 6ng nghiém; Lo
phan héa | kém dng nho giot; Lo c6 nut nham; Qua bop cao su; But
hoc ctia té | viét kinh; (TBDC) (Khong bao gdm)
bao - Cdc thiy tinh 100 ml.
3.2 CAu trac té Bo thi B0 thi nghiém gom:
bao nghiém Kinh hién vi (TBDC) (Khong bao gdm);
quan sat cdu | Lam kinh; Lamen; Kim miii mac; Dao cit tiéu ban;

tric té bao | Pipet; Gidy thdm; Dia dong hd; Ging tay

3.3 | Chukité bao Bo thi B0 thi nghiém gom:

va phan bao

nghiém lam

- Kinh hién vi; B6 6 mo; Lam kinh (10 cai), Lamen;
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tiéu ban vé | Kim miii mac;Dao cét tiéu ban; Dén con; Dia déng ho;
qua trinh | Gidy thdm; Ging tay; (TBDC) (Khéng bao gém)
nguyén - Tiéu ban céc giai doan ctia qua trinh nguyén phan
phan va (Tiéu ban c¢d dinh, rd nét nhin thdy duoc cac giai doan
gidm phan | cua qua trinh nguyén phan ¢ hanh tay, hanh ta);
- Tiéu ban cac giai doan cia qua trinh gidm phan (Tiéu
ban ¢d dinh, rd nét nhin théy duoc cac giai doan cua qua
trinh, giam phan ¢ chéu chau, hoa hanh.
34 Vi sinh vat B0 thi B¢ thi nghiém gé)m:
nghiém thyuc | - Pia petri; Lam kinh; Lamen; Kim mii mac; Kinh hién
hanh vi; Giéy tham; Pipet; Bén con; Binh tia nudc; (TBDC);
phuong (Khong bao gdom)
phap nghién | - Ta sdy (01 cai), loai thong dung trong phong thi
ctiru vi sinh | nghiém.
vat vasan | - Coc thily tinh 100 ml - Binh thity tinh 2L ¢6 nap day
pham ung | (Loai thong dung)
dung - Cdc thity tinh 100 ml ¢6 nap day (Loai thong dung);
- Khay inox (200 x 270)mm (Loai thong dung);
- Bat inox miéng 300mm (Loai thong dung);
- Ong dong 500 ml (Loai thong dung)
- Giy do pH (Loai théng dung) hodc cam bién d6 pH
(TBDC). (Khong bao gdm)
Lop 11
Trao ddi
nudc va
khoang &
thuc vat
35 Tréng cay Bo thiét bi | Bo thiét bi gém:
trong dung | khao sat mot | - BO thu nhan tin hi¢u; Giéy do pH hoac Cam bién do
dich sd dit liéu | pH; Cam bién d6 4m; Can dién tir; (TBDC). (Khong
khi trong | bao gdm)
cay - Thuéc nhya loai thong dung, 300mm
Quang hop
& thuwe vat
3.8 Qua trinh Bo thiét bi | Bo thiét bi gom:
hinh thanh thi nghiém | + DPeén con; Ong nghiém; Céc thuy tinh; Dia petri; Panh
tinh bot & vé su hinh kep;
thuc vat thanh tinh | + Ludi inox (100x100) mm c6 han ép cac goc.
bot + Kiéng 3 chan: Chét liéu Inox ®5mm, udn tron, duong
kinh 100mm, ¢6 chan cao 105 mm, chan c6 nut nhua.
3.10 Hb hap ¢ Bo thiét bi | Bo thiét bi gom:
thuc vat. khao sat kha | - Ong nghiém; Cdc thuy tinh;
nang ho hap | - Nut cao su khong khoan 15
& thuc vat | - Niit cao su c6 khoan 2 13 vira khit véi Ong thiy tinh
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hinh chir U;
- Phéu thily tinh than dai.
3.11 | Hétudn hoan | Bothiétbi | Huyét ap ké: May do huyét ap co hodc dién tir
khao sat cac | Loai thong dung.
chi s cua
hé tudn hoan
Lop 12
Di truyén
hoc
3.13 Di truyén B6 thi Bo thi nghiém gom:
phan tr nghiém tach | - Céi, chay sir; Ong nghiém; Gia dé 6ng nghiém; Diia
chiét DNA | thiy tinh; Pipet; Dia dong ho; Gang tay;
- Phéu (Loai thong dung);
- Ludi loc hodc vai man (Loai thong dung).
Sinh thai
hoc
11.
CON
G
NGH
E
DINH
HUO
NG
CON
G
NGHI
EP
A THIET
BI DUNG
CHUNG
1 Bo vat liéu | Bo vat liéu co khi gdm:

co khi

- TAm nhwa Formex (kho A3, day 3 va Smm), s6 luong
10 tam moi loai;

- TAm nhwa Acrylic (khd A4, trong subt, didy 3mm), sb
luong 10 tam;

- Thanh keo nhiét (dudng kinh 10mm), s6 lwong 10
thanh;

- Vit ren va dai 6¢ M3, 100 cai;

- Vit gd céc loai, 100 cai;

- Miii khoan (duong kinh 3mm), 5 miii;

- Banh xe (duong kinh 65mm, truc 5Smm), 10 céi.

- Hop nhya c6 quai xach
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B6 dung cu
co khi

Bao gom:

- Thuéc 14 (dai 300mm);

- Thuoc cap co (vat liéu: hop kim thép, kich thudc:
150mm, thang do tir 0 dén 150mm; dung sai: 0,02mm);
- Pau vach dau (vat liéu: hop kim thép HSS D6 cing
HRC58°~65; kich thudc: 130mm, dudng kinh 15:
13mm);

- Thudce do goc (vat liu: thép khong gi; Khoang do: 0-
180°/145mm; Do chia: 1°, B§ chinh xac: +/- 20');

- Thu6c do mit phang (loai thong dung);

- Dao doc gidy (loai thong dung);

- Dao cit nhya Acrylic (loai thong dung);

-Eto nho (Kich thude tong thé 195x163mm; Ngam mo
rong t6i da: 50mm; Vit ligu: Gang, thép);

- Dia (det, tron)-mdi loai mot chiéc;

- Cua tay (vat liéu thép khong gi, can 1am bang nhya
hodc bang gd, ludi cwa 1am bang thép hop kim carbon,
chiéu dai ludi cua va tay cam: 300mm);

- Tudc no vit miii det (can lam béng vat liéu cach dién,
phan than 1am bang vat liéu thép khong gi, chiéu dai:
250mm);

- Tubc no vit bén canh (Can 1am bang vat liéu cach
dién, mili va than tron lam bang thép khong gi, chiéu
dai: 250mm);

- Mo 1ét ¢& nho (vat liéu hop kim thép cimg khong gi,
chiéu dai 200mm);

- Kim mé vudng (miii kim lam bang thép hop kim cing
khong gi, phan tay cam lam bang vat liéu cach dién,
kich thude chiéu dai: 180mmy;

- Bua ¢& nho (Pau baa lam bang hop kim ctng, can bua
lam bang vat liéu cach dién chdng truot, chiéu dai bia:
320mm);

- Sting bin keo (loai 10mm, cong suit 60W).

- Hop nhya c6 quai xach

B thiét bi
co khi c&
nho

1. May in 3D: 01 chiéc

- Man hinh cdm trng d¢ nét cao 4.3 inch.

- Ngon ngi: Tleng Viét/Tiéng Anh

- Hé thong truyén dong dong co, khtr nhiéu hiéu qua, in
an khong bi X40 tron, tiéng 6n khi in cyuc thap

- Béo vé khi mét dién va phuc hoi qua trinh in. Cho
phép tiép tuc in ma khong bi ngit.

- Cho phép tam dirng va thay di cac soi voi cac mau
khac nhau trong qué trinh in dé in cic mé hinh nhiéu
mau.
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- Di 101 ban in d& dang: Lay ban in dep va dé dang véi
ban in tir tinh (PEI) ¢6 thé thao roi.

- Chtrc nang tam dung in khi phat hién nhya gay

- Gia nhiét nhanh chéng dén nhiét do c6 thé in trong 2
phut.

- Can bang tryc ty dong bang dinh vi ty dong 25 vi tri
qua cam bién.

- Bén dudi ban in c¢6 khay dé d6 dung dung cu.

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

- Thong s6 k¥ thuat:

+ Cong ngh¢: FDM

+ Kich thudc in: 230 x 230 x 250mm

+ DJ chinh xac in: 0,05-0,1mm

+ Tbc d6 in: Lén dén 180mm/s

+ Téc d6 di chuyén voi phun: Lén dén 200mm/s

+ D0 chinh xac in: £ 0.05mm

+ Vat liéu duoc hd trg: PLA, ABS, PETG, TPU, Vat
liéu linh hoat

+ Pbuong kinh sgi: 1,75mm

+ Pudng kinh voi phun: 0,4mm (c6 thé hd tro cac voi
phun tr 0,1-0,4mm)

+ Nhiét @ voi phun: Lén dén 260 d6 C

+ Nhiét d6 ban in: Lén dén 100 d6 C

+ Két n6i: USB, thé Micro SD, day cép

+ Phan mém in an: Cura, Rapetier-Host, Simplify 3D
+ Dinh dang tép dau vao: STL, OBJ.

+ Pinh dang tép dau ra: GCODE, GCO

+ Hd tro hé diéu hanh: Windows / Mac

+ Dién ap: 100-120 VAC / 200-240VAC

2. May khoan: 03 chiéc

12.
TIN
HOC

PHONG
THUC
HANH TIN
HQC

May chu

THONG SO KY THUAT

May tinh thuong hiéu Viét Nam. Pat tiéu chuan ISO
9001:2015; ISO 14001:2015; QCVN 118:2018; QCVN
132:2022 hoac tuong duong

1. B4 vi xtr ly: CPU Intel Core 15 12400 (Intel
LGA1700 - 6 Core - 12 Thread - Base 2.5Ghz - Turbo
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4.4Ghz - Cache 18MB);

2. Bo nhé Ram: 16GB DDR4 bus 3200MHz.

+ Dual Chanel DDR4 Memory Technology;

+ 2 x DDR4 DIMM Slots.

+ Max memory 64GB;

3. O cirng: SSD 512GB Sata 3

4. Mainboad: : Chipset Intel H610 Supports 13th Gen &
12th Gen anh next gen Intel ® Core TM Processors
(LGA 1700);

- Khe cim mé rong: : 1 x khe cam PCI Express x16; 1 x
khe cdm PCI Express x1; 1 x dau ndi NVME-M.2; 1 x
daunéi M_SATA M.2; 1 x dau ndi WIFIL

- Cong két ndi: 1 x DP port; 2 x HDMI port; 4 x USB
3.2 ports; 4 x USB 2.0 ports; 3 x audio jacks, két n6i
may in;

- Két nbi mang: PCIE x Gigabit LAN 10/100/1000
Mb/s;

- Card am thanh: 7.1 CH Audio

- Card man hinh: Intel ® UHD Graphics 730

5. Thung may: Kich thudc theo tiéu chuidn Micro ATX.
Thing may duoc son tinh dién chdng 6 xi hoa, dat tiéu
chuan chdng va dap IK08. Pong bo thuong hiéu;

6. Ngué)n: PSU 550W, C6 hé théng loc chéng bui tinh
dién cho vo may, Dat tiéu chuan IEC ISO 17025:2017
vé dién ap v6i ngudn dién danh cho may vi tinh. (Pdng
bo voi thuong hidu);

7. Chudt: Co day giao tiép chuan USB .1600DPI, tudi
tho 5 triéu 1an bam (dong bd thuong hiéu);

8. Ban phim: C6 day giao tiép chuan USB tich hop phim
tat Multimedia (d6ng bo thuong hiéu);

9. Man hinh: Man 21.5" Tan s6 quét 100Hz. Kich
thude: 21.5", B phan giai: 1920 x 1080 (Full HD), Géc
nhin: 178°/178°, S6 mau hién thi: 16.7M, Ti 1¢ khung
hinh: 16:9. Cong két néi: HDMI port, VGA port, Type-
&

10. Hé diéu hanh: Windows 11 Pro ban quyén;

11. Bao hanh: 24 thang, co thé tra ctru bao hanh tryc
tuyén béng ma QR tao diéu kién thuan lgi cho nguoi su
dung.

12. Tai liéu: Sach hudng din sir dung, Phiéu bao hanh
ctia nha san xuit (QR Code), Day va céc thiét bi lién
quan t&i van hanh thiét bi theo tiéu chuan. Thung may
tinh con nguyén niém phong ctia nha san xudt;
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2 B6 dung cu GOm bd tudce no vit cac loai, kim bam day mang RJ45,
sua RJ11, but thir dién.
chira, bao d
udng may
tinh co ban

1.3. Cac yéu cau khac
* Nha thau phdi nop cung véi E-HSDT cdc tai liéu sau ddy:
Dbi voi toan bd hang héa:

- C6 Catalog hodc tai liéu k¥ thuat khac cia Nha san xuét co ddy da ndi dung
chting minh céc dic tinh, thong s6 k¥ thuat dbi véi cac hang hoéa chao thau (Néu 1a
ngdn ngir nude ngoai phai co ban dich sang tiéng Viét) co day du ndi dung chimg
minh thong s6 k¥ thuat d6i v6i cac hang hoa tham du thau theo yéu cau cia E-HSMT
va chiu trach nhiém vé noi dung va tinh chinh xac giita ban goc va ban dich). Pong
thoi, nha thau can danh dau (Highlight) thong s6 cu thé ciia hang héa dap vng
yéu ciu ky thuit tai E-HSMT.

Dbi voi yéu cau lap diat, giao hang, tudi tho ciia hiang hda: Cam két tat ca hang

hoa cung cap mai 100%, san xuét tir ndm 2024 trd di, chwa qua st dung, c6 ngudn
gbc xuat xr rd rang, con nguyén dai, nguyén kién theo quy cach déng géi cua nha
san Xuat.

Muc 2. Ban vé: Khong ¢6

Muc 3. Kiém tra va thir nghiém: Viéc kiém tra, thir nghiém cac hang hoa
duoc yéu cau sé& dugc to chire tai Truong THPT Nguyén Vin Trdi; Pia chi: Xa Mai
Phy, tinh Ha Tinh. Hang hoa nha thau cung cép trude khi duoc nghiém thu s& duoc
bén moi thau kiém. Bat cir hang hoa nao khong dam bao chat lugng theo yéu cau
cua E-HSMT va E-HSDT s& khong dugc nghiém thu.



