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A. PHAN THUYET MINH

1. Noi dung cua Phu luc 12b Danh muc thiét bi dao tao téi thiéu cua
nganh, nghé Ky thuat truyén din quang va vé tuyén bao gom: Danh séch céc
phong chic nang dé ¢am bao phi hop véi to chirc dao tao cia nganh, nghé Ky
thuat truyén dan quang va vo tuyén, trinh d6 cao ding.

Danh myc thiét bi dao tao tdi thiéu tai cac phong chirc nang bao gdm cac
loai thiét bi dao tao (hoc li¢u, dung cy, mo hinh, bo phén cua thiét bi, thiét bi
hoan chinh) tdi thiéu va sé lugng téi thiéu cua tirng loai thiét bi dao tao ma co so
giao duc nghé nghiép phai trang bi dé to chtrc dao tao nganh, nghé Ky thuat
truyén dan quang va vo tuyén, trinh do cao dang.

2. Noi dung danh muc thiét bj dao tao toi thiéu cua nganh, nghé Ky thuat
truyén dan quang va vo tuyeén trinh do cao dang bao gom:

a) Danh sach cac phong chirc nang;
b) MO ta cac phong chirc nang;

¢) Danh muc thiét bi dao tao theo ting phong chirc ning, gom Cac noi
dung théng tin sau:

- Tén, chung loai thiét bi téi thiéu, can thiét dé thuc hién hoat dong dao
tao.

- S6 lwgng téi thiéu, can thiét cua ting loai thiét bi dé thuc hién hoat dong
dao tao.

- Y&u cau su pham cua thiét bi: M6 ta chtc nang cua thiét bi trong hoat
dong dao tao.

- Yéu cau k¥ thuat co ban cuaa thiét bi: M6 ta cac théng sé ki thuat chinh,
can thiét caa thiét bi, dap ing yéu cau cua hoat dong dao tao.

~ (Noi dung danh muyc thiét bi dao tao toi thiéu cia nganh, nghé Ky thuat
truyen dan quang va vo tuyen trinh do cao dang khong bao gom cac thi€t bi dao
tao dung cho mon hoc Giao duc thé chat, Giao duc Quoc phong va an ninh).

3. Cac co sé gido duc nghé nghiép cin cir vao danh muc thiét bi dao tao
tbi thiéu nay, cac quy dinh cua phap luat co lién quan va diéu kién thyc té dé 1ap
ké hoach dau tu, mua sam thiét bi, b tri thiét bi va phong chirc nang phuc vu
hoat dong day va hoc nganh, nghé K§ thuat truyén dan quang va vo tuyén trinh
d6 cao dang, dam bao chit luong dao tao va hiéu qua von dau tu.



B. NOI DUNG CUA DANH MUC
1. Danh sach cac phong chizc ning

Céc thiét bj dao tao nganh, nghé K§ thuat truyén dan quang va vo tuyén
trinh d6 cao dang duogc sap xép vao cac phong chirc nang phuc vu dao tao, bao
gom:

(1). Phong hoc ly thuyét

(2). Phong hoc k¥ thuat co s&

(3). Phong thuc hanh may vi tinh

(4). Phong hoc ngoai ngix

(5). Phong thyuc hanh lap dat mang

(6). Phong thyc hanh truyén dan

(7). Phong thuc hanh k¥ thuat dién, dién tir

2. M0 ta cac phong chire ning

(1) Phong hoc Iy thuyét

Phong hoc ly thuyét 1a phong duoc trang bi céc thiét bi dé giang day cc
mon hoc ly thuyet (Phap luat, Chinh tri, co so ly thuyet xay dung cac quy trinh,
ghi chép bao céo, luu trir ho S0, ...). Cac thiét bi dao tao trong phong duoc thiét
ke cho 16p hoc vai so Iuong toi da 35 sinh vién.

(2) Phong hoc ky thudt co so

Phong hoc k¥ thuat co s¢ 1a phong dugc trang bi cac thiét bi sir dung dé
day va hoc cac mon hoc (khai niém vé may tinh, ngdn ngi lap trinh cho truyén
dan quang va v tuyen, ky nang lam viéc nhom, an toan lao dong...). Céc thiet
bi dao tao trong phong duogc thiét ké cho 16p hoc véi s6 Iuong té1 da 18 sinh
vién.

(3) Phong thyc hanh may vi tinh

Phong thuc hanh may vi tinh 12 phong dugc trang bi cac thiét bi dé giang
day va hoc cac mon hoc (tin hoc co s0, tin hoc van phong, ngdén ngit lap trinh
cho truyen dan quang va vo tuyen thiét ké he thong thdng tin quang va vo
tuyen thiét ké so do hé thong truyen dan quang va vo tuyén, xac dinh céc quy
chuan ky thuat truyén dan quang va vé tuyén, vi ba va vé tinh, dng ten, v& Ky
thuat) Céc thiét bi dao tao trong phong duoc thiét ké cho 16p hoc voi ) luong
to1 da 18 sinh vién.

(4) Phong hoc ngoai ngiz

Phong hoc ngoai ngir 1a phong duoc trang bi cac thict bi d¢ giang day va
hoc ngoai ngit. Phong duoc trang bi cac thiet bi hién thi hinh anh, phat am
thanh, ghi am va céc loai hoc liéu dé hoc va thuc hanh st dung ngoai nga. Cac
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thiét bi dao tao trong phong duoc thiét ké cho 16p hoc vai sé luong toi da 18
sinh.

(5) Phong thuc hanh lap dat mang

Phong thuc hanh lap dit mang 1a phong dugc trang bj céc thiét bi de giang
day va thuc hanh (lip dit ha tang mang, cap mang, thiét bi mang, cau hinh thiét
bi mang va quan tri ha tang truyen théng mang, tong dai, Camera). Cac thiét bi
dao tao trong phong duoc thiét ké cho 16p hoc véi sb lugng t6i da 18 sinh vién.

(6) Phong thuc hanh truyén ddn

Phong thuc hanh truyén dan 1a phong dung dugc trang bi cac thiét bj dé
giang day va hoc thuc hanh (lap dat thiét bi truyén dan vo tuyén, truyén dan
quang, lap dat, bao dudng hé thong ang ten, lap dat, bao dudng hé thong chong
sét, lap dat, bao dudng, sua chira hé théng nguon dién). Cac thiét bi dao tao
trong phong duoc thiét ké cho 16p hoc véi sb lugng t6i da 18 sinh vién.

(7) Phong thuc hanh ky thudr dién, dién tu

Phong thyc hanh ki thuat dién, dién tir 1a phong duogc trang bi cac thiét bi
dé giang day va hoc thuc hanh (do luong dién tir, van hanh cac thiét bi do, bao
dudng, sta chira thiét bi truyén dan vo tuyen va quang). Cac thiét bi dao tao
trong phong duoc thiét ké cho 16p hoc véi s6 lugng t6i da 18 sinh vién.
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3. Danh muc céc thiét bj dao tao theo tirng phong chire niing
3.1. Phong hoc ly thuyét

A i, 1. | DOM S6 Yéu cau sw pham | Yéu ciu ky thuit co
STT | Tenthietbi | =" |y ong | ciia thiét bi bén ciia thiét bi
o Loai thong dung trén :[hi
1| Méy vi tinh Bo 01 D}}ﬂg de ho tro tru:ofngc tai t%l(n dlel}}
giang day mua sam, phu hgp véi
yéu cau dao tao
Ding  dé trinh Cuong do sang: >2.500
1k A 1y . ANSI lumens
2 | May chiéu Bo 01 |chitu minh hoa |, s .
cho céc bai gidng Kich thudc man chiéu:
> (1800 x 1.800) mm
. Dung dé 1am méi
g (Hedicuhanh | g q) | truong cal dat cic | og o ian b thich hop
may vi tinh phan mém Ung
dung
Dung dé tao bao
Phan mém A cao, ké hoach,| ~, ... .. .
4 | van phong Bo 01 1rinh chiéu, soan C6 phién ban thich hop
thao
Duong ] Dung de tim kiem | 0 d6 duong truyén: >
5 |truyén Bo 01 |thong tin phuc vu
. 15 Mbps
Internet giang day
Hé thong 4m
thanh
Z\/[\o’i bo bao
gom: He Dung dé¢ hd trg|Cong suét loa dap img
6 |-Amlyam thén 01 |qua trinh giang | miac nghe 16 cho tat ca
thanh A & day nguoi hoc
- Loa am
thanh
- Micro

khong day




A sk . | DOM S6 | Yéucau swpham | Yéu ciu ky thuit co
STT | Ténthietbi | "2 | jong | ciia thibt bi bén ciia thiét bj
Diung dé hd tro
. i3 3 ghim | Kich thudéc:
7 | Bang ghim | Chiéc| 01 glang dayxva ghim
anh, mau, quy | >(1.200x1.200) mm
trinh
Dung dé tro gitp | ., s
8 |Bangdidong |Chidc| 01 |trong qua trinh | Kich thude: = (1.250
) 2.400) mm
giang day




3.2 Phong hoc ky thuit co s¢

A rsRy ps Pon S6 Yéu ciu sw pham | Yéu cau k¥ thuit co
STT| Tenthietbi | =" |y ong | cia thiét bi bén cia thiét bi
Loai thong dung trén
. 2 thi truong tai thoi
1 | May vi tinh Bo | o1 |Dume d& hO ok v sém, phu
giang day e A AL e
hop vo1 yéu cau dao
tao
- Cuong do sang: >
. Dung  dé trinh|2.500 ANSI lumens
May ch : g
2 | i B6 | 0L |chiéuminhhoacho|- Kich thuéc man
(Projector) céc bai giang chiéu: > (1.800 x
1.800) mm
Dung dé in an tai | Loai thong dung trén
3 |Mayin Bo 01 |ligu, bai tap, bdo|thi truong tai thoi
cao diém mua sam
Ma uet :?e}:lun%é iﬁqur?tsaﬂu Loai thong dung trén
4 y g Bo | 01 | UdCCNUYCnsang | .= iong tai thoi
(scanner) dir liéu so cho hé| ..% 2
z diém mua sam
thong
Dung dé lam moi
H¢ diéu hanh . truong cai dat cac | Co6 phién ban thich
5 A Bo 01 A A .
may vi tinh phan mém ung | hop
dung
A A < Dung dé tao bao , i n , ,
6 Pﬁgﬁ mém van Bo 01 céo, ké hoach, trinh 1(130 phién ban thich
phong chiéu, soan thao op
\ A Dung dé tim kiém | 2 .. . . A
Duong truyén A A ) Toc do duong truyen:
! Internet Bo 0l th?ng tn phuc vy > 15 Mbps
giang day
Hé thong 4m
thanh
Méi bo bao ,
gom: Hé Diing dé h3 tro qua | 0N sudt loa ddp tmg
8 |-Amlyam thén 01 trinh giana da murc nghe rd cho tat
thanh & glang day ca nguoi hoc
- Loa am thanh
- Micro khéng

day




Dung dé hd tro

Kich thudc:

9 | Bang ghim Chiéc | 01 |giang day va ghim
anh, mau, quy trinh > (1.200x1.200) mm
Dung & trg giup | .. .
, . 4 Lo, Kich thudc: > (1.250
10 | Bang di dong Chiéc | 01 tr_qng qua trinh X 2.400) mm
giang day
B6 dung cu
ctru thuong
Mébi b b , 7
Y l. 0 pdo . Dung d¢ day so ctru | Theo ti€u chuan Viét
11 | gom: Bo 02 ba N Ay
_ Panh kep co ban am ve y té
- Kéo
- Tu kinh
B6 dung cu
phong chay
chira chay
M0”~i bo  bao
gom:
- Quan, do
chita chay Dine dé \
g dé day va hoc A A xria
_ Binh bét an toan lao déng Theo tiéu chuan Viét
12 s . Bo 02 \ \ " = | Nam vé phong chay,
- Binh khi phong phong chay | . ,
~ . chira chay
- Binh  tho chira chay
thoat hiem
- Chubng béao
dong chung
- Bang noi quy
phong  chay,
chita chay
Bo dung cu an
toan dién
M‘6~i bo bao
gom: q v
- Gang tay n Dung dé day va hoc | Theo ti€u chuan Viét
13 , . BQ 01 \ A A \ ‘A
cach dién an toan dién Nam vé an toan dién
- Ung céach
dién

- Tham cao su
chong truot




3.3. Phong thuc hanh may vi tinh

A psKe s Pon S6 Yéu cau sw pham | Yéu cau ky thuit
STT|  Tén thiet bi Vi |lweng| cdiathiétbi | co bén ciia thiét bj
7 Loai thong dung
Dung dé giang day | trén thi truong tai
1 | May vi tinh Bo 19 | ly thuyét, tich hop | thoi diém mua sam,
va thuc hanh phu hop voi yéu
cau dao tao
7 - Cuong dg sang: >
My chiéu DQr}g . de trinh | 2.500 ANSI lumens
2 . Bo 01 | chiéu minh hoa cho | - Kich thuéc man
(Projector) céc bai giang chiéu: > (1.800 x
1.800) mm
Dung dé in 4an tai|Loai théng dung
3 | Mayin Bo 01 liéu, bai tap, bao|trén thi tru:0’ng tai
cao thoi diém mua sdm
. . D}l ne ;de qy &t du Loai thong dung
May quét A liéu dé chuyen sang
4 Bo 01 LA A trén thi truong tai
(scanner) di lieu so cho hé
J thoi diém mua sim
thong
H¢ théng mang
LAN o
Moi bj bao gom: 3‘”“”?&‘(‘?@% C | Két néi 19 bo may
- Switch He oy UM A DS Ui tinh dam bao the
5 % 01 |thong mang LAN| .. A
- Patch pane thong do truyén 100Mbps
WallPlat phuc vu cho hoc 5 len
- wallrate tap va giang day
- Hé thong cap
- Tu mang
Ding d& lam méi |- Co phién ban
H¢ di€u hanh may . truong cai dat cac thich hop
6 . Bo 01 , .
vi tinh phain mém Ung|. Caj dat cho 19
dung may Vi tinh
Dune dé tao bio | - Co phién ban
A A - ung ) € a0 Dao thich h
7 Phan “mém  vén Bo 01 |cao, ké hoach, trinh op

phong

chiéu, soan thao

- Ca1 dat cho 19
may vi tinh
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Dune dé a8 Tidng | - Co6 phién ban
Phin mém gd . ung de go 11eNg | thich hop
8 -z o Bo 01 | Viét phuc vu giang ,
Tiéng Viet day - Cai dit cho 19
' may vi tinh
. P - Co6 phién ban
o 9 Dung - dé ho tro | hich hop
9 |Phan mémtirdién | Bo 01 |giang day va hoc, o
tra tir dién i ,Cal_ Cﬁat cho 19
may vi tinh
- Co6 phién ban
\ & ) thich h
10 | Trinh duyét Web | Bo | o1 |D2ung déthuc hanh op
timkiémthong tin |- Cai dit cho 19
may vi tinh
. 3 Dung dé giang day | -« . :
g |Puomg tuyén| g | g1 lcach  tim  kiém |, OC, 46 duong
Internet n truyén: > 15 Mbps
thong tin
- C6 phién ban
. |thich hop (Quan Iy,
. . q Dung dé quan 1y giam sit duoc l6p
12 P,haTI mém. quan | g, o1 |cac may tinh trong hoc (Gido vién va
1y 16p hoc qua trinh day va .. sinh)
hoc thyc hanh C
- Cai dat cho 19
may vi tinh
Phin mam h3 o Dung dé thyc hanh |- C6  phién ban
. ; 5 5 v& so d6 khéi he¢ | thich hop
13 |vé luu do, so do| BO 01 X N .
Khéi thong quang, VO |- Cai dat cho 19
tuyén, vién thong may vi tinh
‘ ‘ Dung dé giang day |- Co6 phién ban
14 |Phan mém V& ky| . | o, |vathuchanhthiét | thich hop
thuat ' ke h¢ thong quang, |- Cai dat cho 19
vo tuyén may vi tinh
‘ ‘ Dung dé giang day . Co phién ban
Phan mém mé va thuc hanh ;né thich h
15 |phong h¢ théng| Bo | 01 |phong h¢ théng| "o (?at ho 19
mang may vi tinh mang vién thong, may Vi tinh

k¥ thuat truyén dan
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Phan mém quan

Dung dé giang day
va thyc hanh, xay
dung, phét trien du

- C6 phién ban
thich hop

16 tri du an Bo 01 an truyﬁ:n dan quan, | - Cai dit cho 19
VO tuyen va dich vu | may vi tinh
vién thong
A A , . I - Co6 phién ban
Phan mém quan Dung d¢ giang day thich hop
17 lyNthué bao mang Bo 01 |vé dich wvu vién Cai .d' ho 19
vién thong thong ;néya\lli tl'ﬁth ¢ho
. . . - Co phién ba
Phan mém quan Dung d€ giang day thi choh OIE) an
18 | ly phat trién thué | B 01 |vé dich vu vién Cai i &t cho 19
bao thon TS
g may vi tinh
OLT: CPU, thé
Thiét bi ddu cuéi Ding dé day vé|Tere dune
19 |duong  quang| Bo | 03 |[thiét bj diu cudi céng’ ey (G\gR)
OLT cua h¢ thong quang va gthé duong lén
cong thoai (VGW)
A 1. aX e Dung dé day vé|Loai théng dung
20 | st bdaneudt] gy |18 ihiét bj ddu cudi | trén thi truong mua
quang ctia hé théng quang | sim OP-4E1-ETH
Hé thong 4m
thanh .
MEi b6 b A o Cong suat loa dép
21 ot Do Ao oM. He¢ Dung dé ho trg qua | ung muc nghe 1o
- Amly &m thanh thé 01 - » 2, Ny
A ong trinh giang day cho tat ca nguoi
- Loa am thanh hoc
- Micro khong '
day
Ding dé hd o | kiop e
\ : 2 giang day ly thuyet '
22 | Bang ghim Chiéc | 01 ghim anh, mau, quy > (1.200x1.200)
trinh mm
\ o £ Dung dé hd tro |Kich thudc: >
23 |Bangdidong | Chice | 0L 1 ieno dav 1y thuyét | (1.250 x 2.400) mm
K1 N X D}l ng de 1u’u~tru’ (‘Alu, Loai thong dung
24 | Thiét bi luu tri Chiec | 03 |li¢u, luu trt phan

meém cai dat

trén thi truong




3. 4. Phong hec ngoai ngir
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A A s Pon | S6 | Yéuciuswpham | Yéu cau ky thuat
STT | Ten thiet bj vi |lwong caa thiét bj co ban cia thiét bj
Loai c6 thong sé ky
1 |Bandidukhién |Chiéc | o1 thuat thong ~ dung
trén thi truong tai
. .| thoi diém mua sam.
Dung de¢ quan ly
Khéi diéu khién | ~, .. trong qua trinh | C6 kha nang mo
2 trung tam Chice |01 | gay va hoc rong két noi.
. . . Quan ly, giam §ﬂ
3 Phan mém diéu B 01 hoat dong hé thong
khien (LAB) ' va diéu khién. Thao
luan duoc 2 chiéu.
Khoi ~ dieu Dung két noi, diéu | C6 kha ning tuong
4 | khién thiet bi|Bo 01 | khién cac thiet bi | thich v&i nhiéu thiét
ngoai vi ngoai Vi bi.
- Cuong do sang:
. v Str dyng dé trinh >2.500 ANSI
May chiéu | 5 . £ . lumens
5 : Bo 01 |chiéu, minh hoa , . R
(Projector) cho cAc bai qian - Kich thuéc phong
91ang | ohidu:  >1.800mm
x1.800 mm
Sir dung dé trinh | Loai thong dung
6 | May vitinh Bo 19 |chieu minh hoa |trén thi truong tai
cho cac bai giang | thoi diém mua sam
- Khung thép, co
: 9 , Dung dé may tinh | chdn ngin  cach
7 gsﬁm dat may Bo 19 |phucvuchogiang |- Kich  thudc:
day va hoc tap (1.200x500x1.200)
mm
‘ Ding dé giang - C6 phién ban thich
g |He diu ‘hanh| ot o1 40T o tim [ POP
may vi tinh 7 iz - Cai dat cho 19
Kiem tra tur dién A
may Vi tinh
‘ ‘ q - C6 phién ban thich
9 Phan mém van Bo 01 Dung dé giang | hop

phong

day, trinh chi¢u

- Ca1 dat cho 19
may Vi tinh
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N Pon | S6 | Yéuciuswpham | Yéu cau ky thuat
STT | Ténthiet bj vi |lwong caa thiét bj co ban cia thiét bi
Dung dé quan ly | - C6 phién ban thich
Phin mém tur \ trong qua trinh | hop
10 dién Bo 01 day va hoc ngoai |- Cai dat cho 19
ngit may Vi tinh
‘ A Dung dé giang |« 5 ‘
tim kiem thong tin yen: = P
. ) Dung dé thyc|Loai c6 micro gan
12 | Tai nghe Bo 19 hanh nghe kem
, Dung dé scan tai | Loai cd thong s ky
13 | Scanner Chiéc 01 | liéu phuc vu giang | thuat thong dung
day trén thi truong
, , Dung dé luu trit | Loai c6 thong s ky
14 | Thietbilvutrit | Chiéc 01 |cac ndi dung, |thuat théng dung
video, am thanh trén thi truong
Hé théng mang
LAN 2 r 4
Méi b6 bao Dung dé ket noi|
gom: cac  may tinh | Ket noi 19 bo may
15 - Switch Hé 01 thanh  hé thong | vi tinh dam bao toc
thong mang LAN phuc | dd truyén 100Mbps
- Patch panel A A
vu cho hoc tap va | tro 1én
- WallPlate

- Hé thong cdp
- Tu mang

giang day
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3.5. Phong thwc hanh lip dit mang

. oz 1. | Pon | S0 | Yéucauswpham | Yéu cau ky thuat
STT| Ten thiet bj vi | lwong caa thiét bj co ban cia thiét bj
Loai thong dung
\ 2 + | trén thi truong tai
1 | May vi tinh Bo | o1 |Dune de trinh g idm mua sim,
chiéu bai giang . v oA A
phu hop véi yéu cau
dao tao
7 - Cuong 4o sang: >
My chiéu DQI}g .dé trinh | 2.500 ANSI lumens
2 . Bo 01 chit(u minh hoa| - Kich thudc man
(Projector) cho céc bai giang | chiéu: > (1.800 x
1.800) mm
Dung dé in 4n tai | Loai thong dung
3 |Mayin Bo 01 |liéu, bai tap, bao|trén thi truong tai
cao tho1 diém mua sam
iy  oud e gc ohuyen | Losi honedung
4 y g Bo 01 i T y trén thi truong tai
(scanner) sang dir licuso cho | | . ..z “
A thA tho1 diém mua sam
hé thong
H¢ théng am
thanh
]\/[51' bo bao ) \ ,
gom: ) He Diing dé hé tro qué (,Jong S}lat loa da1~)
S |-Amlyam thén 01 trinh giang day ng mic nghe 15
thanh 8 ’ cho tat cd nguoi hoc
- Loa am thanh
- Micro khong
day
Dung dé lam moi
A giA \ truong cai dat cac | ~, .. .. ,
6 H¢ diéu hanh Bo 01 |phin mém (mg Co6 phién ban thich

may vi tinh

dung hd tro moén
hoc

hop
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
o Dung d¢ tao bao
Phan mém van . cao, ké hoach, | Co phién ban thich
7 . Bo 01 \ e
phong trinh chiéu, soan | hop
thao
Dung dé thuc hanh
May khoan bé v xay dung hé théng | -, '
8 tong Chiéc 03 mang LAN, h Cong suat: > 800 W
tang truyén thong
Dung dé thuc hanh
May van vit £ xay dung hé théng | Loai thong dung
J cam tay Chice 03 mang LAN, ha | trén thi truong
tang truyén thong
Dung vé sinh thiét
, y bi thue hanh xay | cane suat hut:
10 | May hut bui Chiéc 03 |dung hé thong
tang truyén thong
Dung dé thuc hanh 2 ,
11 | Patch Panel B6 | 06 |lp dat he théng | SA6 24 cong, cap
Cat6
mang LAN
Dung dé thuc hanh | 7 7
12 | Switch Layer 2 Bo 06 |lap dat hé thong | TOi thi€u 24 cong
mang LAN
, Dung dé thyc hanh
13 | BO dinh tuyen | g | s Wi nghiem mang, | o pa gia hanh
(Router) cau hinh  mang
VLAN, dinh tuyen
Dung dé thuc hanh o 7
14 | Switch layer 3 Bo 03 thi nghiém mang, | - Toi thi€u 24 cong

cau hinh  mang
VLAN

- C6 hé diéu hanh
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat

STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
Dung dé thuc hanh

15 | Modem Wifi Bo | op | Wi ngniem mang, | ooy i pan
cau hinh  mang
mang khong day

Hé théng dién

th0~ai VolP

Méi bo  bao

gom:

- Tong dai VoIP 7

- Phan mém Dung dé thuc hanh ,
16 VolP He 03 lap dat va cau hinh | Co giao dién cau

- Dién thoai| thong hé thong dién thoai | hinh hé thong

may nhanh trén VolP

nénIP

- Phan mém soft

phone va

headphone

- H¢ thong cap

Dung dé thuc hanh | Kich thudc:

17 | Ti mang Chide | 02 | i nghiem mang | < (600x2.000x800)
két noi h¢ thong | mm, c6 hé théng
mang lam mat
Dung dé thuc hanh

‘ ‘ thao lap dat hé .
18 Ba}n t}LIL.I‘C hanh Chiéc 06 |théng mang LAN, L?E‘u 'thor‘lg dung
thao, lap A x| trén thi truong
ha tang truyén
thong
Y Dung dé day va . A
1g | Thiet bi kiem | el 19 | poc kiém tra cap | Z0% thong  dung
tra cap mang trén thi truong
mang
Dung ‘dé day va
. z . bam dau cap mang | . »

o |Kim bAmM cdp| s | 19 | dfu néi he thong | DU Mang RIS,

mang RJ11

mang LAN  thi

cong cap xodn
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
Dung dé day va
2 hoc sua chira lap . A
21 Dung cu nhan Chiéc 19 | dat hé théng mang Lc:e_u .thor‘lg dung
mang LAN thi cong cap trén thi truong
X0an
, Dung (:Ié thuc hanh .
22 | Cap serial Chiéc | 09 |dau noi, cau hinh | Chiu dai: 1,5m
thiét bi mang
B dung cu thi
cong cap quang
Méi bo  bao
gom: ,
;]uél)nago cat 5ot Dung dé rén luyén 7 ,
23 |- But soi soi| B 19 kcy nang sua cIAlu:a Lo‘gl .I;)ho blenv’ tai
lap dat hé thong | thoi diém mua sam
quang ¢ man
- Kim tuot vo ng
cap quang
- Dao tuot soi
quang
- Kinh an toan
Bo cap mau
]\/[51' bo  bao
gom: Dung Ilam truc ‘
24 |- Cap UTP cat6| Bo 02 |quan trong qua | Chiéudai:l,5m
- Cap serrial trinh giang day
- Cap nhay
quang
7 - Khoang cach két
Bo chuyén noi: 20 kM
2 2. Dung dé rén luyén o n
25 chuyén doi Bo 06 |ky ning dau ndi - Buoc song:
HDMI sang ' thiét bi 1.310nm; 1.550nm
quang (SC) : - Toc do truyén:
155Mbps
Bo chuyén d6i Dung dé rén luyen Khoang cach truyén
26 |quang video 1| BO 06 |ky ning ddu nbi | hinh anh xa: (0+ 20)

kénh

thiét bi

kM
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
Khung gan th1§t Dung dé rén luyén . 2
bi media n Loai tiéu chuan 19
27 Bo 06 |ky ning déu ndi | .
converter 16 inch -2U
thiét bi
khe
Bo chuyén
HDMI >ang Dung dé rén luyén £
,g |Quang  1080P | . 06 |is rglan i -‘;Ol Khoang cach két
HDMI/DVING | e ndi: 20 kM
A/KVM  Over '
Fiber Extender
Dung dé thyc hanh
cau hiqh vO1 nha ’
29 | Modem Bo 06 c?ng ‘cap d17ch yu, Cé6 Wifi, cam duong
cau hinh mo cong | quang
giao tiép ra ngoai
internet
e Dung dé rén luyén
30 Nl[;;ﬁule phoi Bo 19 |ky ning dau ndi|S6 cong: 1 +8
quang thiét bi
- Ngb vao: Fiber
Type Single-mode ,
Converter Dung dé rén luyén single fiber + Dau
A . Fast connect SC
31 |quang toi dién| BO 19 | k¥ nang ddu nbi .
thoai va man thiét bi - Ngo ra: 8 Port
i va mang - RIW/RI2 + 1
PORT RJ45 LAN
10/100Mbps
- Suy hao méi han:
SM: 0,02 dB
Dung dé rén luyén MM: 0,01dB
g2 |May han | o | g ol gy i | DS 0,04dB
quang : Yy nang NZDS: 0,04 dB
cap quang BI: 0,02dB
- Suy hao phan xa:
> 60dB
Dung dé rén luyén - Pham vi do:
33 May do suy hao Bo 03 |k§ nang kiém tra Loai A: (-70 = + 10)

quang

duong quang

dBm
Loai C: (-50 + +26)
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STT

Tén thiét bi

Pon
Vi

S6
lwgng

Y&u ciu sw pham
cua thiet bi

Yéu cau k§ thuat
co ban cua thiét bi

dBm

- Budc song hoat
dong: 850nm,
1.300nm, 1.310nm,
1.490nm, 1.550nm,
1.625nm

34

Bo thuc hanh
truyén thong sgi
quang

03

Dung dé rén luyén
ky nang lép dat,
bao tri hé thdng
quang

- Buoc song anh
sang truyén qua:
660nm va 820 nm.
- Toc d¢ dit licu: 1
Mbps.

- Bang thong bo
phat: 1 MHz

35

Bo thi nghiém
quang OFT

03

Dung dé rén luyén
ky nang lép dat,
bao tri, stra chira hé
théng quang

- Phan phat:

+ Phat tin hiéu 12
kénh: 2 kénh thoai
(Voice), 8 kénh mo
rong, bo phat quang
650nm va 850nm

+ Pao mach:
Analog/Digital

- Phén thu:

+ Thu tin hiéu 12
kénh: 2 kénh thoai
(Voice), 8 kénh mo
rong, 1 kénh hiéu
chuan s (8 bit), 1
kénh ddng bod

+ B0 phan kénh
Demux

36

Bo ’thi nghiém
khuéch dai
guang EDFA

03

Dung dé rén luyén
ky nang lip dait,
bao tri, stra chira hé
thong quang

- Budc song: (1.545
+ 1.555) mm

- Cong suat dau vao:
(-5++10) dBm
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
- Po phang: < 40,3
dB
, Dung dé rén luyén |- Puong kinh day
37 Thiét bi ghi kéo B6 03 ky nang thi cong|cap: < 11 mm
cap quang ‘ h¢ thong cap quang | - Chicu dai day: <
ngam 300 mm
, Dung dé rén luyén
38 Thiét b1 ban B6 03 ky ng“mg thi cong | Trong tai dinh mirc:
Xoay cap quang ' h¢ thong cép quang | 50 KN
ngam
39 |5 Pl B | 19 |Y Pane?’ €1 ADSS khoang vuot
quang hé thong cap quang
A 100 m
tren cao
Dung dé ren luyén | Cot kéo cdp quang
A A o . ky nang thi cong | vo1 tung loai khac
40 | BO gong cot Bo 19 hé thong cap quang | nhau nhu: Géng G,
trén cao Gy, G2
Dung dé rén luyén
B6 treo cap . ky nang thi cong | Khoang wvuot cap:
41 Bo 19 X A .
quang hé thong cap quang | 200m
trén cao
7 OLT: CPU, thé
Thiét bi diu Dung d¢ day va)mang quang thy
£ ) A hoc thiét bi dau | dong, bd dinh tuyén
42 | cudi duong | BO 03 5 ctia he thd H \ \
uang OLT cudi cua hé thong | cong vao (GWR) va
g quang th¢ duong lén cong
thoai (VGW)
Dung dé day va . A
Thiét bi dau| . hoc thiét bi dju| 0¥ thong dung
43 cudi quan Bo 18 cudi ctia hé thén trén thi truong mua
tot quang v ON8 | 4m OP-4E1-ETH
quang
Dung dé hd tro
. i3 q &t | Kich thudce:
44 | Bang ghim Chiée | o1 | 91dng day ly thuyet
ghim anh, mau, | > (1.200x1.200) mm
quy trinh
) \ X LR , o >
45 | Bang di dong Chie 01 Dung dé ho tr¢|Kich  thudéc: >

giang day Iy thuyét

(1.250 x 2.400) mm
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3.6. Phong thuc hanh truyén din

. oz .. | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
Loai thong dung
\ 2 . | trén thi truong tai
1 | May vi tinh Bo | o1 |Dune de trinh g didm mua sim,
chiéu bai giang . v oA A
phu hop véi yéu cau
dao tao
7 - Cuong do sang: >
May chiéu Dung dé trinh | 2.500 ANSI lumens
2 . Bo 01 chit(u minh hoa|- Kich thudc man
(Projector) cho c4c bai giang | chiéu: > (1.800 x
1.800) mm
Dung dé in 4n tai | Loai thong dung
3 |Mayin Bo 01 |liéu, bai tp, béo|trén thi truong tai
cao tho1 diém mua sam
Mé uét l[i)élung gée qgﬁt glrf Loai thong ~ dung
4 y g Bo 01 ¥ T y trén thi truong tai
(scanner) sang dir licuso cho | | . ..z “
A thA tho1 diém mua sam
hé thong
Hé thong Am
thanh
MGi b6 bao )
gom: ) He Diing dé hé tro qué (’Jong S}lat loa da1~)
° |- Amlyam thén 01 trinh giang day ng mic nghe 15
thanh 8 ’ cho tat ca nguoi hoc
- Loa am thanh
- Micro khong
day
Dung dé lam moi
Hé didu hanh| . truong cai ddt Cac | oo i ban thich
6 mav vi tinh Bo 01 |phin mém ung h
y dung ho trg moén op
hoc
7 Phan mém vin B o1 |Dung dé tao bao | CO phién ban thich

phong

cao, ké hoach,

hop
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
trinh chiéu, soan
thao
Dung dé day thuc
g |May khoan be| < | g | hanh xay dung he| o o s > 800 W
tong thong quang, Vo
tuyén
Dung dé thyc hanh
. < . xay dung hé thong . A
o |May van Vit| opiso | 03 Imang LAN, he |03 thong - dung
cam tay X ~ | trén thi truong
thong quang, vo
tuyén
Dung dé day thuc
, y ha,”h xay dung hé Cong suét hut:
10 | May hut bui Chiéc 03 | thong mang LAN,
lap rap cai dat may =300 W
tinh
Cau hinh tong dai c6
q to1 thiéu 03 trung
q Dung d¢€ giang day | ké, 08 mdy nhanh
11 Tong dai ky| H¢ 03 va thuc hanh lap | hon hgp, c6 tich hop
thuat so thong dat va cau hinh h¢ | chirc nang tra 101 tu
thong tong dai dong, hudng dan
truy cap may 1¢é (1
kénh): PAPX
Dung ,dé thuc hanh
Ban thuc hanh 2 thilo lap, bio tri t]e Loai thong dung
12 thio. 1§ Chiéc 06 |thong truyén trén thi truon
»1ap thong, thiét bi tram : &
BTS
\ 2 .| Angten ludng cuc
Bo thuc hanh Dung 26 ren I“gg? don 12, 14
13 | Anten va truyén | BO 03 Y & ap aat, Angten ludng cuc

song

bao tri, stra chira
Ang-ten

gip YAGI UDA
(3E), (5E), (7E)
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
- Anten: UHF, Off-
set (BO phan xa + 4
dau ra LNB cing bo
phan cuc + gia do
LNB +  Chdt)
- Phu kién co khi:
Cot 150 cm cho ang
B6 thiét bj Dung dé rén luyén | ten mat dat, cot 150
14 giang day B6 03 ky ning lap dat,|cm cho ang ten
Anten nang cao ' bao tri, stta chira | khong cai dat, gia
da nang Anten dd di dong cho ang
ten
- Thiét bi dau
MATYV tich hop: B0
10 bd loc lap trinh
UHF, bd khuéch dai
VHF va FM, bo cép
ngudn
Dine dé ré +._ | - Dai tan: 500 MHz,
ung dé ren luyén
Bo do dac va n ky nang lrflp dat, 2 GHz, 10 GHz
15 A ot Bo 03 4 R < .
phan tich Anten bao tri, sira chlita | - pham vi cong suit:
Ang-ten 10 mW
bong ho do \ 2 s A . A
16 |dién van ning | Chiéc 03 113}1 g dedren luyén L(ga_u h.thor‘lg dung
(VOM) Yy nang do tren thi truong
- Pau ra: Pién ap: (0
+2.100) V
17 [thiét bi chéng| Bo | 03 | 9¢1PCdL DAOHUL |9 5y mA
sét sira chira thiét bi 3
chong sét - Dai do: (20 +
2.000) V; (0 +

1.000) pA
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
7 - Kim thu sét tiéu
o Dung d€ day va | chyin NFC 17-102
18 H@ thong chong B6 03 h9c lap ~dat, bio tr1f - Day thoét sét: day
sét ¥ stta chtra thiét bi| _, L
X . dong co tiét dién
chong sét
1x50mm
- Phat séng sine
Méy do thn s6 Dl‘mgL déw da?/ V‘E‘l - Do dién &p bang
X . A hoc lap dat, bao tri, | thong rong RMS
19 |thap trong vién | B 03 ; N A A
thong sua chlAra hé théng |- Po tan sb, phan
vién thong tich phd, man hinh
dang song
- Phéan tich cap va
May phéan tich . DungL de, da?/ va anten: 2 Mz
20 tram BTS Bo 03 | hoc lap dit, bao tri, | 4GHz 7
: stra chira tram BTS | - Phan tich pho:
9kHz + 4GHz
- Chao parabol 1,5
m
- Hé théng gin
chdo:
Thiét bi truyén dong
Dung dé day thuc | vi tri chao
21 B6 thyc hanh B6 01 hanh mé phong | Loa tiép’ song
truyén thong so ' truyen thong 50, | Bo khuéch dai tiéng
truyén s liéu on thap
Lay mau va diéu ché
xung
Diéu ché s
Modem va truyén sd
liéu
- Dai tan: 9kHz +
2,1GHz
Dung dé day va| - Muc nhiéu trung
oo |May phan tich | o op |hoc lap dit, bao tri, | binh -161 dBm/Hz

pho

sira chira hé thong
quang

- Nhiéu léch pha -
98dBc/Hz @ 10kHz
(1GHz)

- Téng d6 chinh xac




25

. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
bién do: < 0, 7 dB
- BJ phan giai bang
thong tbi thiéu 1Hz
(RBW)
- Thiét bi cung cap
nguon Gunn
Oscillator ~ Power
Supply
- Thiét bi thu thap
Dung dé day va|dir liéu DAI (Data
23 Hé thdng cong B5 03 hoc lip dit, bao tri, | Acquisition
ngh¢ VIBA ' stta chita hé thong | Interface
VIBA - May tinh cai dat
phan mém
LVDAM-MW,
Thermistor Mount,
bd suy hao bién d6i
duoc
- Anten: omni,
panel, log
- Cép: dong tryc,
7 quang
, Dung d€ day va|- B¢ chia: Chia 2,
H¢ thong phu hoc thi cong, van | chig 3
o4 | SONE Vien thong B6 03 h'fmh heAthong phu | _ Coupler: 5dB,
cho toa nha ' song théng tin di
(IBS) dong trong céc toa 6dB; 7d§ )
nha cao ting - Dau no1 cap:
connector thang,
vuong
-Thiét bi khuéch
dai: MU, RU
Dung dé day thuc
hanh moé phdéng |- MO phoéng duogc
Phian mém md truyén thong so: tai | giao  tiép  truyén
25 | phong giao tiép | Bo 01 |[tao lai phong thi |thongsb
truyén thong so nghiém 16p hoc 3- |- Cai dat cho 19
D trén man hinh | may vi tinh

may tinh. Tt ca
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STT

Tén thiét bi

Pon
Vi

S6
lwgng

Y&u ciu sw pham
cua thiet bi

Yéu cau k§ thuat
co ban cua thiét bi

cac thict bi thi
nghiém cua h¢
théng thuc té duoc
thay thé bang cac
ban sao 3-D (3
chiéu)

26

Bang ghim

Chiéc

01

Diung dé hd tro
giang day Iy thuyét
ghim anh, mau,
quy trinh

Kich thudc:
> (1.200x1.200) mm

27

Béang di dong

Chiéc

01

Dung dé hd trg
giang day ly thuyét

Kich  thuéc: >
(1.250 x 2.400) mm
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3.7. Phong thuc hanh ky thudt dién, dién tir

, oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT | Ten thiet bj vi | lwong caa thiét bj co ban caa thiét bi
Loai thong dung
\ 2 N trén thi truong tai
1 | May vi tinh Bo | o1 |Dune d& trinh | 4idm mua sém,
chiéu bai giang \ oA A
phu hop véi yéu cau
dao tao
q - Cuong do sang: >
My chiéu Dfp;g qé trinh | 2500 ANSI lumens
2 ] Bo 01 chifu minh hoa|- Kich thudc man
(Projector) cho céc bai giang | chiéu: > (1800 x
1800) mm
Dung dé in 4an tai | Loai thong dung
3 | Mayin Bo 01 | liéu, bai tap, bao | trén thi truong tai
cao tho1 diém mua sam
. . D}l ng d? quet qu Loai thong dung
May quét A lieu dé chuyén| : . :
4 Bo 01 o LA A trén thi truong tai
(scanner) sang dix liuso cho | . ..z G
A A thoi1 diém mua sam
hé thong
Hé thong Am
thanh
Mgz' bo bao R \ ’
gom: Hé Diing dé h3 tro qua ,Cong syat loa daE)
S |- Amlyam thén 01 | trinn giang day tng mic nghe 15
thanh 8 : cho tat ca nguoi hoc
- Loa am thanh
- Micro khong
day
Ding dé lam moi
A 4:A \ truong cai dat cac | ~, .. .. ,
6 H¢ diéu hanh Bo 01 |phin mém tmg Co6 phién ban thich

may vi tinh

dung hd trg moén
hoc

hop
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Pon S6 Yéu ciu sw pham | Yéu cau ky thuat

STT| Tenthietbl | " | jyong |  ciathiéthi | co bin cia thiét bi

Dung dé tao bao

Phian mém vin n ca0, ké hoach, | Co phién ban thich
7 . Bo 01 \ e
phong trinh chiéu, soan | hop
thao
Dung dé thyc hanh
, < . , xay dung hé thong . A
3 May van vit Chiée 03 mang LAN, hé Loai thong dung

cam tay trén thi truong

théng quang, vo
tuyén

Dung dé day thuc
hanh xa@y dung hé
9 | May hut bui Chiéc | 03 |thong mang LAN,
lap rap cai dat may
tinh

Cong suat hut:
>300 W

Bo thuc hanh vi
mach tuong tu
Mdi b bao
gom:

- M6 dun mach
ing khuéch dai
thudt toan co )
ban Dung dé huong
dan thuc hanh Loai théng dung
B 06 |kiémtrastachita |trén thi truong tai
cac mac dién tir thoi diém mua sam.
- M6 dun mach tuong tu
dao dong

- Mo dun
khuéch dai am
tan

- Mo dun
khuéch dai cao
tan

- M6 dun mach

10 . .
cong huong
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
BO diéu ché va
giai diéu che so
Méi bé bao
gom:
- B¢ diéu ché va
gidi diéeu che
ASK Loai thd d
A , a2 X oai théng dung
11 |-Bddieucheva | chiée | 06 t[?l‘j“égndseétn‘-é"ﬁ hanh | ran thi truong tai
giai dieu che y ; thoi diém mua sam
PSK
- B¢ dieu che va
giai diéu che
QPSK
- B¢ diéu ché va
giai diéeu che
FSK
Bo dieu ché va
giai dieéu ché
tuong tu
Mdi bg bao
om: , i A
om- Diing dé thyc hanh | L8  thong  dung
12 | - Bé diéu ché va | Chigc 06 T trén thi truong tai
e . truyén so liéu e 4R &
gidi diéu che thoi diém mua sam
AM
- B¢ diéu ché va
gidi dieu che
FM
- Pau ra: Pién ap: (0
+2100) V
Méy kim tra }?&nlgé %eat (Eéyo i, |, Done dién: (0=
13 [thiét bi chéng| Bo | 03 | 9¢1PadL DAOHL |9 5y mA
sét sura chtra thiét bi
chong sét - Dai do: (20 +
2.000) V; (0 +

1.000) pA
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. oz . | Pon | SO0 | Yéucauswpham | Yéu cau ky thuat
STT| Tenthiet bj vi | lwong caa thiét bj co ban cia thiét bi
Dung phat tin hi¢u ;\/III-I)EZH tan: (0 = 5)
14 | May phat xung Bo 03 phuc vy kiem tra} - Phat 3 loai xung co
tham s0 mach va|,, . o
Xz ban: sin, vuong, tam
do tan so. -
giac
Dung dé day thuc
‘ ‘ hanh mo6é phong o
Phan mém mo mach dién ‘Efr: m@ - Phién ban pho bién
15 | phong mach | Bo 01 |phong thiét ké|- Cai dat cho 19
dién dugc mach nguyén | may vi tinh
ly, kiém tra kha
nang hoat dong
3 A Dung dé hudng
I??ng ho ,do n dan thuc hanh do | Loai thong dung
16 |dién van nang| BO 03 . R ) o e
(VOM) cac tr]ong S0 trong | trén thi truong
qua trinh thuc hanh
‘ ‘ Dung dé hudng
17 bong ho do B5 03 dan thyc hanh do | Loai théng dung
dién tro dat ' cac théng so trong | trén thi truong
qua trinh thuc hanh
o Dung d€ do Va| puiian: >20
May hién song . quan sat cac tham
18 (Oscilloscope) BO 03 | 6§ tin hicu va tham | M2
P O tn hieu va am | 42 thi 2 kénh
s0 cua mach dién
Dung dé ren luyén
19 | Mé ga 6m mét Bo 03 | KY néng do dién tro | Dai do: <2.000 MQ
cach dién
Bé‘ dung cu
nghé dién tuo
cam tay:
Mot —bg bao Ding dé thuchanh | . . o ..
gom: . , N . 1< | Loat phd bién tai
20 , . Bo 19 |sua chwa, thdo lap | ;.. ..% 2
- Mo  han thoi diém mua sam

- Mo han xung
- Tude no vit 2
canh

- Tudc no vit 4

cac thiét bj dién tur
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STT

Tén thiét bi

Pon
Vi

S6
lwgng

Y&u ciu sw pham
cua thiet bi

Yéu cau k§ thuat
co ban cua thiét bi

canh

- Khoan tay
mini

- Kim tust day
- Kim cat day
- Kim uén

- Kim dién

- Panh

- Ong hit thiéc
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