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A. PHAN THUYET MINH

1. Danh muc thiét bi dao tao t4i thiéu cua nghé Bién tir cong nghiép trinh
d6 cao dang 1a 12 danh muc bao gom cac loai thiét bi dao tao (hoc liéu, dung cu,
md hinh, b phan cua thiét bi, thiét bi hoan chinh) téi thiéu va sé luong tdi thiéu
cua tung loai thiét bi dao tao ma co sé gido duc nghé nghiép phai trang bi dé to
chtrc dao tao nghé Dién tir cong nghiép trinh do cao ding.

Cac thiét bi trong danh muc thiét bi dao tao tdi thiéu dugc sap xép theo
cac phong chirc niang dé dam bao phil hop Vi t6 chirc dao tao cua nghé Pién tir
cdng nghiép trinh d6 cao dang.

2. Noi dung danh muc thiét bi dao tao tdi thiéu cua nghé Dién tir cong
nghiép trinh d6 cao dang bao gom:

a) Danh sach cac phong chirc nang.

b) M0 ta cac phong chiic nang.

¢) Danh muc thiét bi dao tao theo tirng phong chic ning, gom cac noi
dung théng tin sau:

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

- S6 lwong téi thiéu, can thiét caa tung loai thiét bi dé thuc hién hoat dong
dao tao.

- Yéu cau su pham cua thiét bi: md ta chuc niang cua thiét bi trong hoat
dong dao tao.

- Yéu cau ky thuat co ban cua thiét bi: mo ta céc thong s6 ky thuat chinh,
can thiét caa thiét bi, dap irng yéu cau cua hoat dong dao tao.

(Nbi dung danh muc thiét bi dao tao téi thiéu cta nghé Dién ta cong
nghiép trinh do cao dang khong bao gdm cac thiét bi dio tao ding cho mdn hoc
Gi4o duc thé chat, Gido duc Qubc phong va an ninh).

3. Cac co s& gido duc nghé nghiép can cr vao danh muc thiét bi dao tao
t6i thiéu nay, cac quy dinh cua phap luat co lién quan va diéu kién thuc té dé lap
ké hoach dau tw, mua sam thiét bi, b6 tri thiét bi va phong chic nang phuc vu
hoat dong day va hoc nghé Dién tir cong nghiép trinh d6 cao dang, dam bao chat
lugng dao tao va hiéu qua von dau tu.

Céc co s& gido duc nghé nghiép khong bat budc phai dau tu, mua sam ddi
v6i cac thiét bi c6 ndi dung ghi chi Thuec tdp tai doanh nghiép nhung phai dam
bao nguoi hoc dugc hoc va thuc hanh trén cac thiét bj d6 trong qué trinh dao tao.



B. NOI DUNG CUA DANH MUC

1. Danh sach cac phong chire ning

Céc thiét bi dao tao nghé bién tir cong nghiép trinh dg cao dang duoc sap
Xép vao céac phong chirc ning phuc vu dao tao, bao gdom:

(1) Phong ky thuat co so

(2) Phong thuc hanh may vi tinh

(3) Phong ngoai ngir

(4) Phong thuc hanh dién tur co ban.

(5) Phong thue hanh thiét ké va ché tao mach in.
(6) Phong thuc hanh dién tur tuong tu.

(7) Phong thuc hanh dién tir so.

(8) Phong thuc hanh ty dong hoa.

(9) Phong thuc hanh co khi

2. M0 ta cac phong chire nang

(1) Phong k¥ thuat co s&

Phong ky thuat co sé 1a phong duoc trang bi cac thiét bi sir dung dé day
va hoc cac noi dung ly thuyét va nhiing noi dung thuc hanh don gian cua cac
mén hoc, md dun, tin chi cua nghé. Céc thiét bi dao tao trong phong duoc thiét
ké cho 16p hoc véi s6 luong tdi da 18 sinh vién.

(2) Phong thuc hanh may vi tinh

Phong thuc hanh may vi tinh 1a phong dung dé day va hoc mén tin hoc co
s&. Phong ciing duogc str dung dé hd tro noi dung thuc hanh cua cac mén hoc, md
dun, tin chi khac c6 st dung may vi tinh, mang may tinh va cic chuong trinh
may tinh (phan mém). Phong dugc trang bi cac may vi tinh c6 két ndi mang va
cac loai thiét bi, hoc lidu dé hoc, thuc hanh s dung may vi tinh va cac phan
mém. Céc thiét bi dao tao trong phong dugc thiét ké cho 16p hoc vai s lugng
t6i da 18 sinh vién.

(3) Phong ngoai ngix

Phong Ngoai ngir 1a phong dung dé day va hoc ngoai ngit (tiéng nudc
ngoai) trong cac co s¢ gido duc nghé nghiép. Phong duoc trang bi céc thiét bi
hién thi hinh anh, phat am thanh, ghi &m va céc loai hoc liéu dé hoc va thuc
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hanh st dung ngoai ngit. Cac thiét bi dao tao trong phong dugc thiét ké cho 16p
hoc véi s6 lugng tdi da 18 sinh vién.

(4) Phong dién tir co ban

Dung dé hoc Ii thuyét va thuc hanh cac noi dung: An toan lao dong; an
toan dién; vé sinh moi truong; phan tich, Iap rap cac mach dién tir co ban; lip
dat, kiém tra sta chita cac hé théng do luong dién — dién tir va boi dudng nang
cao trinh d6 toan dién cho ngudi hoc. Cac thiét bi dao tao trong phong dugc thiét
ké cho 16p hoc véi s6 luong téi da 18 sinh vién.

(5) Phong thiét ké va ché tao mach in.

Dung dé hoc i thuyét va thuc hanh cac noi dung vé cac phan mém thiét
ké va ché tao mach in cho céc nhiém vu lap rap cac mach dién tir cua cac nhiém
vu khac trong noi dung dao tao. CAc thiét bj dao tao trong phong dugc thiét ké
cho 16p hoc véi sb luong ti da 18 sinh vién.

(6) Phong dién ti tuong tu.

Dung dé hoc i thuyét va thuc hanh céc noi dung ché tao, lap rap cac mach
dién tir co ban; lap dat, kiém tra stra chira cac bang mach dién tir cdng nghiép,
cac bo bién doi dién tir cong suat. Cac thiét bi dao tao trong phong duoc thiét ké
cho 16p hoc véi sb luong ti da 18 sinh vién.

(7) Phong dién tu sb.

Dung dé hoc Ii thuyét va thuc hanh céc noi dung veé ki thuat so, ki thuét vi
xu 1i, vi diéu khién. Céc thiét bi dao tao trong phong duoc thiét ké cho l6p hoc
véi sb luong téi da 18 sinh vién.

(8) Phong tu dong hoa.

Dung dé hoc Ii thuyét va thuc hanh cac noi dung vé: ki thuat cam bién,
PLC, bién tan, dong co, diéu khién khi nén. Bong thoi ding dé hoc Ii thuyét va
thuc hanh cac noi dung vé diéu khién may dién, cac hé thong dong cat va bao
vé; lap dat, kiém tra stra chira cac thiét bi, hé thdng bao vé, diéu khién thiét bi
cdng nghiép. Cac thiét bi dao tao trong phong duoc thiét ké cho 16p hoc véi sb
luong tbi da 18 sinh vién.

(9) Phong Co khi.
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Dung dé hoc Ii thuyét va thuc hanh ngudi co ban, go c4c chi tiét don gian,
gitip ngudi hoc tiép can va sir dung céc thiét bi, dung cu co khi. Céc thiét bi dao
tao trong phong duoc thiét ké cho 16p hoc véi sb luong ti da 18 sinh vién.
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3. Danh muc céc thiét bi dao tao theo tirng phong chire niing

3.1. Phong ky thudt co so

A .z, ... | Don So Yéu ciu sw pham | Yéu ciu k¥ thuit co

TT | Teén thictbi vi | lwgng ciia thiét bj ban cia thiét bj

Loai thong dung trén
1 | May vi tinh Bo 01 thi truong tai thoi di€m
St dung dé trinh = S == ~
hiéu minh hoa cho |~ Cuong do sang
2 Y. Bo | 01 slang - Kich thuéc phéng
(Projector) chiéu

> 1800mm x1800 mm.




3.2. Phong thuc hanh may vi tinh

A sk | DORD S0 | Yéu cau sw pham | Y&u cau ky thuit co
TT | Tén thiet bj vi | lwgng cua thié:t bi ban cia thiét bj
Str dung dé trinh | Loai thong dung trén
1 | May vi tinh Bo | 19 |chiéuminhhoa | thi trudng tai thoi
cho céc bai giang; | diém mua sam
cai dat cac phan - Cuong d0 sang
Mav chidy mém; thuc hanh > 2500 ANSI lumens
2 o4 Bo | 01 |sidungmayvi |- Kich thudc phong
(Projector) ARG Y
tinh va cac phan | chiéu
mém > 1800mm x1800 mm.
- Phién béan thong
Diing dé gidng dung t?l thot dlefn
\ . mua sam (bao gom
day va thuc hanh .
Bo phan mém k¥ nang st dung M!CrOSOﬁ Words, s
3 o \ Bo 01 Microsoft Excel va
van phong may tinh, str dung .
Microsoft
phan mém vin :
hong Powerpoint)
P - Cai dwoc cho 19
may tinh
Dung dé giang
A LA A day va thuc hanh
B6 phan mém 2 < ,
n ~ A ky nang st dyng | Phién ban thong dung
4 | phong chit Bo 01 s
1 A may tinh soan tai thoi diém mua sam
tieng Viét RSy
thdo van ban tiéng
Viét
Dung dé giang
Phan mém A da;ly va thl‘IC‘ hanh Phién ban thong dung
5 ne Bo 01 | k¥ nang phong
diét virus A o tai thoi diém mua sdm
ngura va diét virus
may tinh
Dung dé scan tai Loa} €O Athong 50 kyA
£ " " thuat thong dung trén
6 | Scanner Chiéc 01 | li¢u phuc vu giang
thi truong tai thoi
day
diém mua sam.
\ 2 N Loai c6 thong s k§
Thiét bi luu & D,ungA('ie huru trix thuat thong dung trén
7 < e 1eA Chiéc | 01 | céc ndidung, S S
trir dir liéu . A thi truong tai thoi
video, &m thanh iy z
di€ém mua sam.
8 | Mayin Chiée | 01 Dung d¢€ in cac tai | May in kho A4, den

liéu

trang




3.3. Phong ngogi ngi

A .z, .. | Don S0 | Yéu cau sw pham | Yéu cau k¥ thuit co
TT | Teén thict bi vi | luwong ciia thiét bj ban cua thiét bi
Loai c6 thong so k§
Ban diéu X thuat thong dung trén
' | khién Chice ) 1L thi trudng tai thoi
di€ém mua sam
Kh.(;n dicu £ Dung d¢ duan ly C6 kha nang mé rong
2 | khién trung Chicc 1 trong qua trinh L k-
N \ két noi
tam day va hoc
Phin mém Quan lAy, giam s?t
X X n hoat dong h¢ thong
3 | diéu khién Bo 1 Y 2 :
(LAB) va di€u khién. Thao
luan duoc 2 chiéu
Khoi diéu Dung keét n6i, diéu | C6 kha nang tuong
4 | khién thiét bi Bo 1 khién cac thiét bi | thich véi nhiéu thiét
ngoai vi ngoai vi bi
- Cuong do sang
> 2500 ANSI
Mav chiéu Dung dé trinh lumens
5 Y Bo 1 chiéu, minh hoa - Kich thudc phong
(Projector) L ae s A
cho céc bai giang | chiu
> 1800mm x1800
mm.
Loai c6 thong sb ky
. . Dung dé cai cac | thuét théng dung trén
6 | May vitinh Bo 19 phan mém thi truong tai thoi
diém mua sam
7 | Tai nghe Bo 19 D\ung de thuc L9@1 cO micro gan
hanh nghe kem
Dung dé scan tai LOE{I €O At hong s kyA
£ " . thuat thong dung trén
8 | Scanner Chiéc | 01 |liéuphucvugiang | . 2
thi truong tai thoi
day - A <
diém mua sam.
. 2 N Loai c6 thong s k§
o |Thiétbite || o g‘znfé‘iied}l‘;“ M| thuat thong dung trén
trit dit liéu o quns, thi truong tai thoi

video, am thanh

diém mua sam.




3.4. Phong thuc hanh dién tir co ban

Yéu cau sw

STT Tén thiét bi D(r.n 50 pham cua Yeuqcauoky thAu at.co'
: vi lwgng NV ban cua thiét bi
thiét bi
B.zin tl}l.rc hanh Bo 09
dién tw
M&bi bd trang bi dong bo:
. 2 Dai dién ap ra:
Nguon mot . D‘ung d,e thu\’c- (0+30) V
Ao Bo 01 hanh cac bai| . al
chiéu vo cap tin do hrom Dong dién: >2 A
P & Bao vé qua dong
. 2 Dién dap ra: * 5V,
Ngudn mot . Dung dé thuc | 1oy 415y
A A Bo 01 hanh cac bai . A
chiéu doi xung vin do hrom Dong dién: >2 A
P & Bao vé qua dong
Noudn xoa Diing dé thwc |Pién dp ra: > 50 V
1| 'EK Y B6 01 |hanh cac bai|Dong dién ra: > 1 A
chiéu . . AN
tdp do luong Co bao vé qua dong
Bang thong: 100 Mhz
S dung trong | S6  kénh: 2 kénh
qué trinh | Toc do lay mau: 2
May hién song Bo 01 | huong dan su | GS/s ‘
dung va thuc |- P}{u kién gom: Day
hanh do lvong | nguon, hudng dan s
dung, dau do
\ .. . | Ddi tan:
Dung phat tin |6 oe™ i, + 5 MHz
hicu  phyc vu Phdt tan da chirc nan
May phat xung Bo 01 | kiem tra tham cn aA - nans
£ . Phu kién dong bo: Day
s6 mach va do p , > ;
Xz nguon, cap dan tin
tan so. oA
hiéu ...
Dung dé phuc | Loai thong dung trén
2 | May vi tinh Bo 01 |vu gido vién | thi truong tai thoi di€m

giang day.

mua sam
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- Cuong d6 sang:

Miv chidu Dung dé trinh | >2500 Ansilumnent
Y Bo 01 |chiéu bai | - Kich thuéc phong
(Projector) s .
giang. chiéu:
> (1800x1800)mm
Dung Qé thue | Bao gdm Panen dé lap
B6 thye hanh hfmh lzlp rdp, | rdp va cdc chuing loai:
mach dién ti co B6 09 sta chira cac|b1 ot, ZD, VD
béﬁ i : mach dién tir | BJT, FET ,
theo chuong | R, VR, L, C, bjén ap
trinh. dao dong trung tan.
Mdi bo bao gdm:
‘ bién ap ra:(0+24)V,
M6 dun nguon Bo 01 dieu chinh vo cap,
dong dién ra: > 1A
Dung d:é thwe | Bao gom: Khuéch dai
Mo dun mach hanh lap rap, | dung BJT mdc CE, CB,
khuech dai dung Bo 01 |sua chita Qdc CC, catcot, dalington.
BJT co ban mach  khuéech | Hé so khuéch dai
dai dung BJT. <100
Ding dé thue szo gom: KhueJch dai
. . g . |dung FET mac CS,
Mo dun mach hanh lap rap,
£ C . : N .. |CG, CD, catcot,
khuéch dai dung | B¢ 01 |swa chita cac .
, % - | dalington.
FET co ban mach  khuéch | ... X £ ..
dai diing FET, Heé so khuech dai.
' - | <100
Dung deé thuc
hanh lap rap,
M6 dun khuéch sua chita cdc
. A ) B mach  KDCS . 1.
dai cong sudt Bo 01 2 . | Cong sudtra: <50W
G tan don, day kéo
dung BJT, FET
va KDCS dm
tan dung IC.
. 2 Mach dao dong sin
. Dung dé thuc |,/ A .
Mo dun mach Bo 01 | hanh Iip rap, Mach dao dong khong

dao dong

swa chira.

sin.
Tan so: <1 MHz.
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Mo dun mach on

Dung deé thuc
hanh lap rap,

Bao gom cac mach on
ap mot chiéu: Kiéu

ap. Bo | O \sua chitamach | 0" & ding 7D), bi,
on ap . mot xung, ding IC 6n d
chiéu. & & P

B(; linh kién Bo 9

mau

Mb6i bé bao gém:
Dung de lam .

N vat mau cho | Gom cac linh kién R,
Mau linh kién B5 01 hoc sinh quan |L, C vdi cdg gicj tri
thu dong : sat, thwc hanh | theo tiéu chuan mau va

doc, do gia tri | Thach anh.
Ding e lam | o 4 linh kién ban
vat mau cho | = 4

x hoc sinh quan dan . nhu’_ djlm’
Mau linh kién . ', . transistor, triac, diac,

.3 Bo 01 |sat, thuc hanh ) P
ban ddn ., .. |SCR (Linh kién

doc, do gia tri, \ . g S
. : thwong va linh kién

xac dinh cuc| . )

tinh ... cong sudt)

Dung dé vt ‘

N mau cho hoc | Gom cac linh kién:
Mau linh kién Bo 01 sinh quan sat, | Quang  tro,  Diot
quang dién tu ' doc do gia tri, | quang, Phototransistor

xac dinh cuc
tinh...
Dung trong qua | ... e 1 X
Mo dun ti Bo | 06 |trinh thuc hanh |19 R L. €, tai hon
. hop R-L, R-C, R-L-C.
do luong
B6 dung cu do
luong dién - Bo 09
dién tr
Mbi bé gom:
Dung dé huéng
Pong ho van ; gf)m ltb}rlgif hagﬁ Logi thong dung trén
g 1o v Chiée | 01 & thi truong tai thoi

nang chi thi kim

cic théng s
trong qua trinh
thue hanh

diem hién tai.
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Dung dé huomg
dan thuc hanh . A .
Pong hé van ; do luong, do Logi thong dung trén
. 1. X Chieéc 01 , > T\ thi truong  tai  thoi
nang chi thi so cdc thong so| ..z .. ©.
O diem hién tai.
trong qua trinh
thuc hanh
Dg‘mg dé huong
P P ddn thyc hanh | Loai thong dung trén
Dong ;lfgnd" Chide | 01 |do dién tro|thi truomg tai thoi
: cach dién, dién | diem hién tai.
tro dat.
Dung ae huwong . A A
Déng hé do tan 4 déan thuc hanh Logz tho‘ng dung tre‘n.
X Chiec 01 A i L. | thi truong tai thoi
SO do tan so dien | . : .. .
. . diém hién tai.
cong nghiép.
Dung de huong o p
Béng hé do 4 dan thwc hanh Logz tho‘ng dung tre‘n.
Chiec 01 P thi truwong tai thoi
cosQ do hé s6 cong| . : .. °.
) diem hién tai.
sudat.
Dung dé huong
Béng hé do ’ Zgzh ?0 ég:c Loai thong dung trén
cong suat chi thj | Chiéc 01 I & thi trwong tai thoi
A A suat tieu thu| .. : .. <.
dién co (Oat ké) ., ... | diém hién tai.
cua cac loai tai
cong nghiép.
Dung dé huong
’ Z’gzh vgo iihzbef; Loai thong dung trén
Cong to dién Chiec 01 . o | thi truwong tai thoi
nang tiéu thu| ..z .. 2.
, 2, . .| diem hién tai.
cua cac loai tai
cong nghiép.
Dg‘mg dae huwong | Loai thong dung trén
Am pe Kim Chiec 01 |dan thuc hanh thi truong tai thoi
do luong. diém hién tai.
Dung dé huéng
’ dan va thuc |Logi thong dung trén
MaydoR, L, C Chieéc 01 hanh do gia tri th,io truong tai thoi
cac linh kién | diem hién tai.
thu dong.
Bo mach da Dung cho sinh | Loai 840 diém
néng. Chiéc 18 vién cam cac | Kich thudc:

bai thuc hanh

(16.5x5.5) cm
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Dung  huodng
A Ly A din va thuc C 2 a . )
9 MO ‘h.lnh than Bo 03 |hanh an toan Loa‘u pho thong trén thi
nguol A truong.
lao dong, an
toan dién.
B6 dung cu ctru Bo 6
thuong
Moi bo bao Dung dé huéng 7
gé)m: dan va thlgc Theo ti‘éu chuan Viét
10 | 73 kinh cé khoa Chié 1 hanh so, cap |Nam vé dung cu clru
béim rec ciru ngudi bi | thuong
/ / . tai nan.
Cang cibu Chiée | 1 '
thwong
Dung cu so ciru Bo 1
Dung cu phong A
chdy, chita chay | 20 | ©
Méi bo bao
gom: Dung d& hud
: N ; ng de huong ,
Sinhchirachdy | ginh | 1| dinvathuc | Theotiéu chudn Vit
11 D W hanh phong | Nam vé thiét bi phong
ung cu chtta Bé 1 chay chira chay, chita chay.
chay ' cha
Thiét bj bio : Y
L Chiéc 1
chay
Bang téu lgnh | ¢y |y
chita chay
B‘ao ho }ao (.iA(_)ng Bo 19
va an toan dién
MSi bo bao
gom: i
Quan do bio h¢ | B¢ 1 | Dung dé hudng , o
Giav béo hd Do 1 dan V‘E‘l thuc | Theo tl‘éu chuan Viét
12 | ZHEY2E000 L 2O hanh vé bdo ho | Nam vé dung cy bao
Gang tay bao ho | Doi 1 lao dong, an | ho lao dong
Khéu trang Chiéc 1 toan dién.
Kinh bdo ho Chiée | 1
Ung cao su Doi 1
Mii vdi Chiée | 1
Bo dung cu sta Dung dé thgc
13 chﬁ’a diéen tad| BO 18 hanh théo, lap,
cam tay bdo dudng, stra
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Mdi bo bao gdm: chira fnagh ‘
, dletrlll’. Sh]ejn éu’ V& ' Loai mdy han - kho
My han thiée B | o1 et d1do | 4600 dung tai thoi
luong dién ta. dié
iem mua.
Hiit thiée Chide | 1 Logi thong dung trén
thi truong
Tuéc no vit 2 B5 9 Loai thong dung trén
canh va 4 canh : thi truong
Kim cdt day Chiéc | 01 Logi thong dung trén
thi truong
Kim tuétday | Chiée | 01 Logi thong dung trén
thi truong
Kln? uon day Chide 01 Logz tl‘zong dung trén
(mo tron). thi truong
, Loai thong dung trén
Kim dién Chiec 01 thi truong, dién ap
cach dién 600V
Panh kep Chiéc 01 Logz ti‘zong dung trén
thi truong
’ Loai thong dung trén
But thw dién Chiéc 01 thi truong (dién ap cho
phép toi da 600V).
Cac dung cu \ 2
cach dién d&| .. Dung de thue | - 44ne TCVN va
14 : . Bo 9 hanh theo o 2 .
tach nan nhan ra chuvén naanh ti€u chuan nganh.
khoi ngudn dién yen hgann.
Cicdungeuyte| Dung dé thue | - 440 TCVN va
15 |cap ctru thong| BO 9 hanh theo A 2 .
. A \ ti€u chuan nganh.
thuong chuyén nganh.
Cac phan mém Diing dé
trg giap cho do nahién ctu
16 hoa, vé k¥ thuat, B6 18 h(?c A nén, Dbam bdo nd1 dung va
v& mach dién tir : . It’heo & | trinh d thich hop.

su dung phd
bién.

chuyén nganh.
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3.5. Phong thec hanh thiét ké va ché tao mach in

Yéu cau sw

STT Tén thiét bi })o.’n 50 pham cua Yeuqcauoky thAu at.co'
vi lwgng K. ban cua thiét bi
thiét bi
- Kich thudc t6i da cta
tdm vat liéu: 229mm x
305mm  x  10mm
(XIY/2)
- D6 phan giai sac nét:
0.8um (0.04mil)
- Bo chinh xac 1ap lai:
+0.005mm (£0.02 mil)
- B9 chinh xac gitra
1 May phay mach B6 06 Dung dé phay | mat truéc va sau:
in ' mach in +0.002mm (£0.8 mil)
- Téc d6 dau khoan,
phay: Lén nhat 33.000
v/p, diéu khién bang
phan mém.
- Toc @6 di chuyén tbi
da (X/Y): 16n nhit. 50
mm/giay (2 inch/giay).
- Hop miii khoan va
mili phay dong bo.
Dung dé’thu(’:
ha,mh thiet .lfe Loai thong dung trén
2 | May vi tinh Bo 19 | Ccdc mach dien | S e tai thoi
tor, phuc vu| ,.x z
X .~ | diém mua sam
cho ché tao cac
mach dién ta.
- Cuong d6 sang: >
My chidu Dang dé trinh | 2500 Ansilumnent
3 : Bo 01 |chicu bai | - Kich thudc phong
(Projector) s e
giang. chiéu:
> (1800x1800)mm
Dung dé hat|- Ap lyc hut chan
bui (d6ng thoi) | khong: < 22.500
4 | May hut bui Chiéc | 6 |khi may phay | Pascal
mach in lam |- Luu lugng khi: 241
viéc. m3 / gio
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Dung dé in
. mach trong
5 MLay in laser den Chiée 03 | thuc hanh lam Loai thong dung tai
trang o thoi diém mua sdm
mach in tha
cong.
Dung dé an
mon mach
6 | Bé chita hoa chat | Chiéc 01 |trong thuc Loal thong dung tai
. \ thoi diém mua sdm
hanh Iam mach
in thu cong.
Dung dé say
X e mach in trong NN 0
7 | Tusay Chiéc 01 thue hanh 1am Nhiét do: <200 °C
mach in.
\ 2 Str dung miii khoan c6
8 | Khoan cim tay Chiéc 09 Dung de khoan duong kinh (0.5 + 10)
mach in
) mm
X Dung trong Loai thong dung tai
9 | Méy chup tia UV | Chiéc | 01 | thuc hanh lam & aullg,
) thoi diém mua sdm
mach in
11 Dung thuc Ca .
g0 |Mayxulyhoa 1 cpiee | 01 | hanh lam maeh | £O3 thong dung tai
chat i thoi diém mua sam
Dung dékiem |- Tuong thich véi
7 tra vi mach c6 | phdn mém may tinh
11 May kiém tra B6 03 st dung CHIP | dang su dung.
PCB ' va linh kién - Loai thong dung trén
SMD sau khi | thi truong tai thoi
che tao. diém mua sdm
B¢ dung cu dién Dung dextrly |y i 30 chi tiét thong
L R hoan thién RO
12 |t gia dung Bo 18 . dung trén thi truong
chuyén nghi¢p mach in sau tai thoi diém mua sam
: khi ché tao. '
‘ ‘ , 7 Céac phan mém thong
Phﬁn mém thiét Dung dé vé dung hién tai, tuong
13 | ke mach | B 01 | machnguyén | thich v&i hé diéu hanh
in li, mach in. Cai dat duoc 19 may
vi tinh
Phan mém diéu Dung d€ di€u | Cac phan mém thong
14 | khién mdy kiém Bo 01 khjén may dung hién tai, tuong
tra PCB. kiém tra PCB. | thich véi1 hé diéu hanh
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3.6. Phong thuc hanh dién ti twong tuw

£ Yéu cau su A A1~ A
STT| Ténthiétbi | Ponvi S0 pham cuia Yeuocauoky thP Z_It.CO'
’ * | lwgng N ban cua thiét bi
thiét bi
]C)hligl% dfé trllgh Loai thong dung trén
1 | May vi tinh Bo 10 | SNC% Va8 P i truong tai thoi didm
trinh céc Ung P
mua sam
dung
- Loai c6 phong Chié}l
tu dong (co dicu khién
. 2 | Xa).
, | May chiéu e . ?h‘fé‘ﬁ de trg - Cudng d6 sang: >
(Projector) ' ian 2500 Ansilumnent
slang. - Kich thudc phong
chiéu:
> (1800x1800)mm
Loai ban chong chay
(khung sat mat thép
Ban thuchanh | Bo | 09 khong ri boc cach
dién)
Kich thudce (1,6 x 0,8 x
0,99m
MGi bé trang bi dong bé
S Dung dé cdp | Ddi dién dp ra 0-50V
Ng.zf‘on 72102 Bo 01 nguén thuc | Dong diéen > 104
chiéu vo cap : P
hanh. Bado vé qua dong
. : z |DPien ap ra =£57,
Ngudn mgt bs | op | mg e cap gy, +15V
3 | chiéu doi xung ‘ & “" | Dong dién: > 10 A
hanh. P
Bao vé qua dong
p Ding dé cap |Pién dp ra: > 50 V
Ngzon xoay Bo 01 |nguon thuc | Dong dién ra: > 10 A
chiéu : g A
hanh. Co bao vé qua dong
Dung dé kiém 9 A
tra thong s6 v | Bang thong: 100Mhz
S5 |- So kénh: 2 kénh
dang tin hiéu A an X 2
on iine | Toc do lay mau: 2
May hién séng B6 01 & &S| g)q
day va thuc o PN
A - - Phu kién gom: Day
hanh kiem tra, 2 . x5
) ~ ... | nguon, huong dan su
swa chira, hiéu 2
) .| dung, dau do
chinh cdc
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mach dién tu.

Dung phat tin
hiéu phuc vu

Ddi tan:
0.05 Hz + 5 MHz
Phat tan da chirc nang

May phat xung Bo 01 kz;em tra t%zam Phu kién déng b Day
so mach va do N , > ;
tin sé. nguon, cap ddn tin

hiéu ...
Bao gom: Panel dé¢ lap

B6 thue hanh rézp va cac chung loai

o A A cua:

glilélﬂl;(ggnkhong Bo 09 Dung dé giang | - i ot .
day va thuc |- Lam viéc ¢ dong:
hanh lap rap, | >10 A

Moi bo bao gom: sta chita cac

Panel thuc hanh mach  ngudn

chinh luu 1 pha BS 01 chinh luu 1| Lam viéc o dong:

khong diéeu ' pha va 3 pha| >10A

khién khéng  diéu

Panel thwc hanh khién.

chinh lwu 3 pha B5 01 Lam viéc ¢ dong:

khong diéu ' >10A

khién

Bao gom Panen dé lap
rap va cac chung loai

B0 thuc hanh cua:

chinh luu c6 Bo 09 | Dung dé giang | - Di 6t

diéu khién day va thuc |- Thyristor
hanh 1dp rap, | - Lam viéc & dong:
stra chita cac| >10A

MGi b6 bao gom: mach  nguon

Panel thuc hanh chinh Iuu 1 Lam vide & done:

chinh_hew 1 pha |  Bo 01 |pha va 3 pha S I0A &

co diéu khién co di€u khién | —

Panel thuc hanh Lim viée & done

chinh luu 3 pha| B¢ 01 ' &

co dieu khien

>10A
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Bao gom Panen dé lap
rdp va cac chung loai
cua:

Bothychanh | . | oo |Ding dé gisi| DOt oo
nghich luu ‘ thiéu nguyén IGBT ’ ’
ly lam viéc va A s n
. .| - Lam vi¢c: Dong dién:
thyc hanh lap | 10 A
rap sua chita| poe oo (1100400) V
Moi bo bao gom: cac mach
S e nghich luu
Bo  thuc hanh
: A theo chuong|,. .. ., . .
nghich luu diéu B5 01 |trinh va nan Lam viéc ¢ dong:
khién nguon ' cao J >10A
dong
Bo  thyc hdn‘h Lam viéc o dong:
nghich luu dieu | B¢ 01 S J0A &
khién nguon dp ~
Bao gdm Panen dé lap
rdp va cac chung loai
cua:
BQ thuc hanh Dt 4 oidi - Pi 6t
diu chinh dién |Bo |09 | % ©° S7-DIAC, TRIAC
ap xoay chidu et - Suyen |l g VR, L, C
Iy lam viéc va o aiA A
thue hanh 1o | Dai dién ap dicu
S o par | chinh (0 +400) VAC
fap, sua g | Dong di¢n: >5 A
Moi bo bao gom: cac mach diu
BS thire hanh : chinh dién ép
a"z%u Z;Zn; Z’ién xoay chiéu | Piéu chinh di¢n ap 1
in xoav chicu 1 Bo 01 |theo chuong |pha cap cho tdi tro
pﬁa Y trinh va nang | khang (R - L)
P | Cao
gfé;h;;z:; Z’ilén Piéu chinh dién ap 3
in xoay chicu 3 Bo 01 pha cap cho tdi tro
pﬁa Y khang (R - L)
Dung dé giéi | Bao gom Panen dé lap
thi¢u nguyén | rdp va cac chung loai
n . Iy lam viéc va | cua:
dBi‘éu thgc h;rgi ne | oo |thuchanhlip |- Pi bt
ik P M : rap,stachita |- DIAC, TRIAC

cac mach diéu
chinh dién ap
mot chiéu

- R, VR, L C
- Dai dién 4p diéu
chinh (0 + 100) VDC
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(bam ap mot
chiéu) theo

chuong trinh
va nang cao.

- Dong dién: <5 A

B0 thuc hanh vi
mach tuong tu

09

Moi bo bao gom:

Mo dun nguon

01

Mo dun mach
itng khuéch dai
thuadt toan co
ban

01

Mo dun mach
dao dong

01

Mo dun khuéch
dai am tan

01

Dung dé thyc
hanh l4p rap,
stra chita cac
mach dién tir
ung dung IC
theo chuong
trinh

Bao gom nguon cung
cap va cac chung loai
cua:

- IC KPTT , IC dao
dong, IC KDCSAT
thong dung tai thoi
diém mua sam
- R, VR, L, C, bién ap
dao dong trung tan

- Dién ap ra: (050 )V
doi xvmg, diéu chinh
V6 cdp

- Dong dién ra: >5 A

- Bao gém Panen dé
ldp rdp cdc mach
khuéch dai dao;
khuéch dai khéng ddo,
khuéch dai vi sai,
khuéch dai cong, tru,
nhan, chia, tich phan,
vi phan, logarit.

- Hé s6 khuéch dai:
<100

Bao gom Panen dé ldp
rdp cac mach dao
dong hinh sin; dao
dong khong sin

Bao gom Panen dé
ldp rdp cdc mach
khuéc dai am tan cong
suat ra cuc dai: < 50
W

10

B0 thuc hanh
dién tir nang cao

09

Mo6i bd bao gom:

Dung dé lap

rap, stra chira
cac mach dién
tor ing dung

cac linh kién

Bao gom Panen dé lap
rap va cac linh kién
SMD thong dung tai
thoi diém mua
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SMD theo - Linh kién thu dong
Bo linh kién BS 01 chuong trinh | SMD N
SMD ' nang cao. - Linh kién ban dan
SMD
- On dp kiéu xung
MG dun nguon ) diing transistor
2, BQ 01 A, .
on dp xung - On ap kiéu xung
dung IC
- Bdo vé chong ngan
Mo dun mach . mach dung IC
A Bo 01 N
bao vé - Bao vé qua ap dung
IC
Mo dun mach
ung dung dung Bo 01 Céng sudt: > 0,5 W
IC OP-AMP
M6 dun khuéch
dai cong sudt Bo 01 Céng sudt ra: > 50W
am tan
Bo lwoi tao chdn . A .
cho IC dang Bo 01 f};ﬁ;;g;ng dung trén
SMD Firong
Dung dé kiém
tra linh kién va
kiém tra thong
mach trong
11 Dvéng ho van Chiée 18 ttln.rc hanh li}p ani t‘h()ng dung trén
nang rap, bao | thi truong
dudng, stra
chira cac mach
dién tr cong
nghiép
Lo A . . Dung dé lam | Tai R, tai L, tai RL, tai
12 | Khoi mo dun tai Bo 18 i tfuc hanh. | RLE
B0 dung cu stra Diing dé thao,
chira nghé dién Bo 18 | 1dp mach dién
t&:. . tir trong qud
13 g/({,?rll.b 0 bao m’?h lap ap, Loai thong dung tai
: bao duong, N X
C L X , N thoi diem mua sam
May han thiéc B5 oL |sua chita mach

kiéu xung

dién twr cong
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May han thiéc

sudt va nang

kiéu thoi Bo 01 cao.

HUt thiéc Chiée | 01

Tuéc no vit 2 .

canh va 4 canh Bo 04

Kim cdt day Chiéc | 01

Kim tudt day Chiéc | 01

Kim uon day Chiée | 01

(mo tron).

Kim dién Chiéc | 01

Panh kep Chiéc 01

Buit thir dién Chiéc | 01

‘ Dung dé kiém | Loai thong dung trén

Pong ho do dién £ tra cach dién | thi truong cé chi thi s6

14 1 6 cach dién Chice |09 1\ ch dien va vi gi6i han dién tr¢ do
may dién dén 1 TQ

Phan mém md q

phong qua trinh Dung dé ve& | Phan mém tuwong thich
15 | théo, lap, tao Bo 01 |mach nguyén | vdi hé diéu hanh cia

chan cho linh li, mach in PC

kién SMD.

Phan mém mo Eﬁ;‘?gd; él,: (; 5
16 phong cac bo Bo 04 | thiét bj c 6ng Loai thong dung tai

bién do61 cong
suat.

suat thuc té
thong dung

tho1 diém mua sam




3.7. Phong thec hanh dién tir so
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A K. Don SO Yeéu cau sw pham | Yeéu cau ky thuat
STT| Tenthigtbl | "' | 1yong | ciathiéthi | co ban ciia thiét bi
Dung dé giang day . .
1 | Méy vi tinh Bo | 19 |va thuc hanh Iap | 0% thong dungtai
. i . % thoi diém mua sam
trinh vi di€u khién
- Loai ¢c6 phong
chiéu tu dong (co
diéu khién xa).
9 May chiéu B6 01 Dung dé  trinh | - Cudng do sang:
(Projector) ' chiéu bai giang. > 2500 nsilumnent
- Kich thudc phong
chiéu:
> (1800x1800) mm
- Bang thong:
Dung kiém tra 100Mhz
thong sb cua mach, |- Sé kénh:rz ké~nh
peAl A trong thuc hanh - Toc do lay mau:
3 | Mdy hi¢n song BO 09 kiém tra, stra chita, | 2 GS/s
hiéu chinh cac - Phu kién gom:
mach dién tir sb. Day ngudn, huéng
dan sir dung, dau do
Dai tan:
Dung phat tin hiéu | (0.05 + 5) MHz
phuc vu kiém tra, | Phat tan da chic
4 | May phatxung | Bo 09 |stra chira, hiéu |nang
chinh tham s6 | Phu kién ddong bo:
mach va do tan s6. | Day ngudn, cap dan
tin hiéu ...
Gom bo vi diéu
khién trung tim; céc
thiét bi ngoai vi: M6
Bo thyc hanh X Diing dé thyc hanh | 4 led don, led 7
5 ) -2 Bo 09 C e X doan, led ma tran,
vi diéu khién vi diéu khién N o oan
dong co budc, dong
co 1 chiéu, cac mé
dun giao tiép, mo
dqn thot g,ian thuc.
B thyc hanh A Diing dé thuc hanh | 90m bo camda
6 : x Bo 09 , X nang va cac IC so
vi mach so cac mach so

thong dung
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: \ 2 . | Loai thong dung
Mach nap vi iy Dung dé nap cho vi . A
| didu khién Chiee |18 1 431 khién phu hop voi vi dicu
khién
Dung dé thuc hanh
M6 dun cam . cac ndi dung vé Loai thong dung
8 e BO 06 ) - A N A . \
bién quang cam bién tu va tu | trén thi trudong
dong dicu khién.
Dung d¢ thuc hanh
M6 dun cdm n cac ndi dung vé Loai thong dung
9 cA N B() 06 5 e \ ~ . \
bién tur cam bién quang va | trén thi truong
tu dong diéu khién.
Dung d€ thuc hanh
A A cac ndi dung vé A
10 |Moduncong | po | g6 | vdn dong dien | 0% thong dung
tac hanh trinh . n Y trén thi trudng
va ty dong diéu
khién.
7 - Cong suat dong
M6 dun didu Dung d€ thyc hanh | co:>20 W
X an . diéu khién dong co | - Di¢n ap: >12VDC,
11 | khién dong co Bo 06 ALy : A R
| chidu 1 chiéu bang vi co _Qau vao diéu
dieu khién khlén van toc va dao
chiéu dong co
o Diing dé thuc hanh | - 2918 €0 bude 5
M6 dun diéu A 2 pha
R . diéu khién dong co A Aa
12 | khién dong co Bo 06 o Y - Bién 4p lam vi¢c
. budc bang vi di¢u
budc Khidn 12 VDC
- Dong dién: > 1 A
. 2 \ - Cong suat dong
Mo dun didu Dung de hue hanh | oo: > 100w
13 | khién dong co Bo 06 08 €O _ pidu khién toe do
AC servo bang vi 3 A
servo AC X bang dau vao tuong
diéu khién y X aa
tu hoac ché d§ xung
M6 dun mach Dung dé thyc hanh G‘on} baheh daﬂu 1ot
. \ A e x| vacac IC khuéch
14 | img dung dung Bo 06 | ghép n6i mach so- dai thudt todn thon
IC OP-AMP twong tu At &
dung
- Dai dién ap: (0
A A \ XA L | F30)V
15 Nggon mot Bo 09 Dung d€ cap ngudn | Dong dién: > 2 A

chiéu

cho mach

- bicu chinh v6 cap
dién ap
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Pong ho van

Chiéc

Dung dé kiém tra
linh kién va kiém
tra thong mach
trong thuc hanh lap

Loai thong dung

16 | . 18 |rdp, bao dudng, |trén thi truong tai
nang \ . Y 2
stra chira cac Ipach thoi diém mua sam
S0, Vi diéu khién ya‘l
hé thong diéu
khién
Dung dé kiém tra | Loai ki€m tra duogc
muc tin hi€u sO | muc logic cho TTL,
17 | Péu do logic Chie 18 tr9ng thNLIC har}h CMOS, tlnAhle;u
bdo dudng, sua |xung...thong dung
chita cdc mach s0, | trén thi truong tai
vi di€u khién. thoi di€ém mua sam
B(g baQAhQ an Bo 18
toan dién
MJi bd bao gdm:
Quan do béo BS 1 ) i
ho 0 Dung dé trang bi | Theo tiéu chuan
18 | Giay bao ho Doi 1 ch9 ngudi‘hoc dam | Viét DNamA ve dur}g
Géne tav bio bdo an toan trong | cu bado hd an toan
s g 1y Déi 1 thye hanh. dién
Khdu trang Chiéc 1
Kinh bdo h¢ Chiéc | 1
Mii vdi Chiéc | 1
B6 dung cu sura
chira nghé dién | B0 18
t
Méi bo bao
gom:
. Dung dé thao, lip
o . Bo 01 mach dién tir trong
19 | May han thiec qua trinh 1ap rap,
Bo 0L bfl © du:ong,'gu’aq Loagi thong dung
ey — chira mach dién tu AP
Hut thiec Chiéc 01 trén thi truong
Tudc no vit 2 .
canh va 4 canh Bo 04
Kim cat ddy Chiéc | 01
Kim tuot day Chiéec 01
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Kim uon day

(mo tron). Chiec 01
Kim dién Chiéc | 01
Panh kep Chiéc 01
Buit thir dién Chiéc | 01
Dung dé hd tro
., thao, lap linh kién | Loai gia kep c6 dén
20 Gid kep mach Chiéc 18 | trong lap rap va va kinh 1ap théng
In ) ~ A . .
stra chira mach dung trén thi truong.
dién tu.
Ban thuc hanh . . 2 . Kich thude (1,6 x
21 dién tir Bo 09 | Dung dé thuc hanh 0,8 x 0,9) m
Phan mém lap \ 2 i 1z
N . Dung d¢ tim hiéu . .
29 trinh, mo Bé 06 | cAu trtic vi didu B9 chuong trinh ban

phong vi di€u
khién

khién

hanh theo hang




3.8. Phong thuc hanh tw dong hda
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A .z, .. | Don So Yéu cau sw pham | Yeéu cau ky thuat
STT | Tén thiet bi vi | lwgng cua thiétpbi co ban cﬁaythiét bi
Loai thong dung
1 | May vi tinh B¢ 01 | Dung dé giang day. | trén thi trudng tai
thoi diém mua sdm
- Loai c6 phong
chiéu tu dong (co
diéu khién xa).
, | May chiéu B6 op | Ding dé  trinh | - Cuong d6 sang: >
(Projector) ¥ chiéu bai giang. 2500 Ansilumnent
- Kich thudce phong
chiéu:
> (1800x1800)mm
- Bang thong:
Dung kiém tra 100Mhz
dang tin hi¢u ctua - Sé kénh:,2 ké~nh
(A, A mach, trong thuc - T6c do 1ay mau: 2
3 |Mayhiénsong | BO | 09 Fyyih kiém tra, sia | GS/s
chita, hi¢u chinh - Phu kién gdm: Day
cac mach dién tt | ngudn, hudng dan
str dung, dau do
B thuc hanh B6 09 Dung dé giang day
PLC i va thuc hanh PLC
Bo6 thuc hanh bao gém:
- Loai PLC thong
dung trong cac xi
nghiép tai thoi diém
3 mua.
PLC Bo 01 - Cdc thiét bi ngoai
vi di cung theo
4 chuong trinh dao
. tao.
Nauén 24vDC | Bs | o1 f;‘;i d;ehg“f; | Phithop vii PLC
Cdp két noi Dung dé nap
PLC voi may Chiéc| 01 | chuwong trinh cho | Phit hop véi PLC
tinh bé lap trinh PLC
Cac mo dul mo ; Dung dé thuc hanh gg:a ?7100?6}};;; ZZ;}C’
Chiec| 02 | ghép noi PLC voi

rong cua PLC

thiét bi ngoai vi.

rong vao ra, mo dun
twong ty.
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Dung dé giang day
va thuc hanh cac

- Bao gom ca bién
tan 1 pha va 3 pha. -
Dai tan: (0 +100) Hz
- Cong suét: >

yodunbien | gy |09 | ngidung truyén | 15KW
dong dién va tu - Co6 tich hop céc
dong diéu khién. | thiét bi dau vao,
ngoai vi, thuan tién
7 két ndi
A A et D‘ung de slang day | S6 luong dau vao
Bo lap trinh co& R va thuc hanh lap
nho Bo 09 trinh tu dong diéu 6 £ A
.2 - SO lugng dau ra 4
khién.
Cép két no1 bo \ 2
lap trinh & ) el 09 ?hlﬁlfngetrrilﬁﬁ cho | Phuhop véi bo lap
nhd vé1 may A A trinh c& nho
. bo 1ap trinh
tinh
Dung dé thyc hanh
Bo6 thuc hanh B6 09 ky nang tu dong
dién khi nén . diéu khién dién -
khi nén
MJi bo bao gom:
Cam bidnxi | o Laai c6 cam bién ti
lanh Chiec| 02 gan trén than xi
lanh thong dung.
- Gom cdc van 3/2,
5/2,5/3
, A - Luu luvong: >
o daochieu | ps |02 05 litlphit
- Sur dung dau noi
nhanh, co duwong
kinh: > 4mm
- Kich thuée nong:
>10
i lanh hanh ) - Chiéu dai: > 100
inh don Chiec| 02 mm o
- Sur dung dau noi
nhanh, co duwong
kinh: >4 mm
- Kich thuéc nong:
Xi lanh hanh iy >10
trinh kép Chiec | 02 - Chiéu dai: > 100

mm
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- Sur dung dau noi
nhanh, co duwong

kinh: >4 mm
Goc quay 270 do,
Xilanh quay | Chide| 02 St dung dau noi
quay nhanh, co duwong
kinh: >4 mm
, , Suwr dung dau noi
Van tiét luu Chiec| 02 nhanh, c6 duong
kinh: >4 mm
- Cong suat dong co
- Ap suat binh chira
May nénkhi | Chide| 01 phit hop voi quy mo
dao tao
.- Logi may nén 2
cdp thong dung
Mo duncong | ps | o Dong dién: > 20 A
tac to
M6 dun niit dn Bo 01 Dong dién: > 2 A
9 |Pongcolpha |Chiéc| 06 D;u ne Se thec h.aP h Cong suat: > 0,5 kKW
dau né1 mach dién
A X Dung dé thuc hanh | Cong suat: > 0,75
10 | DBoéngco3 pha |Chiéc| 06 d4u ndi mach dién | kW
17 |Pongcol Chiée| o0p |Dungdethuchanh o, 4. 150 W
chiéu dau no1 mach dién
- Bao gom cam bi,én
dién cam, cam bién
7 dién dung, cam bién
Dung dé giang day | quang, cam bién
va thuc hanh nhiét do, cong tac
B¢ thuc hanh . nguyén ly, kha hanh trinh
12 , . K BO 09 < \ N , A A
cam bién. nang lam vi¢c cua | - Nguon cung cap:

cac loai cam bién
thong dung

12VDC, 24VDC,
220VAC.,

- C6 kha nang diéu
chinh dé kiém tra d¢
nhay cam bién
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M6 dun diéu Dong dién: <3A.3
13 | Khienbang nit | p ol 09| pyn g & thue hanh | 960 tR hicu (Xanh,
bam 3 vi tri tac do, vang). Cong
dong kép suat <3W
Mobi bo gom 4 ro le
Mo dun ro le . . 2 . trung gian, cudn hut
14 trung gian Bo 09 | Dung dé thyc hanh 24VDC, tiép diém
>5A
Dung d€ quan sat | Loai md hinh tron 3
M5 hinh ma hoc tap, thu”c hanh thél’}h phén diéu
15 | o Chg Bo | 0L |phantich, liprép |khién bing PLC
: va thay doi tham s0 | thong dung tai thoi
thiét bi. diém mua.
Dung dé quan sat
A Ls hoc tap, thuc hanh | M6 hinh thang may
16 Ir\n/lg hinh thang Bo 01 | phén tich, lap rap 3 tang thong dung
y va thay doi tham s | tai thoi diém mua.
thict bi.
Dung dé quan sat A 2
M6 hinh Rd hoc tap, thuc hanh | Di¢Y khién bang
A, A A A er 1 1%z PLC cho h¢ thong
17 | bot cong Bo 01 | phan tich, lap rap . Z
A . 2. z | dong co servo két
nghiép va thay d6i tham so s s
thiét bi. hop véi khi nén
B lap dat ti A
diéu khién Bo | 0o
MJi bd bao gdm:
Loai tu ton nhung
L2 e 4 Duing dé thwe hanh | son tinh dién, kich
Tu lap dat Chiec | OL | 1o i didu khién. | thuoe:
2000x800x600
A Diing dé thiee hanh | Phit hop hé thong
18 |Daycap M 10 i didu knién, dicu khién
Aptomat 3 pha s Dung dé thuec hanh o
. S >
4 cyc Chice | 0L\ e i didu khién, | DOn& dien: 220 A
Aptomat 3 pha g Diing dé thuc hanh | . ..
. S >
3 cuc Chiec | 01 lap tu diéu khién. Dong dién. = 16 A
Aptomat1pha | s | oz | Dungdethuchanh | oo gisn. > 16 A
1 cuc lap tu diéu khién.
. ; 3 p4 v X S
B6 nguén Chide | 01 Dung dé thuc hanh | Dong dién: > 640

lip ti diéu khién.

mA
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Thieft bi diéu Chide | 01 Qitng de fh@fc hydnh So luwong kénh: > 4
khién lap tu diéu khién. kénh
Thiét bj diew | . | oy |Dingdé thic hanh | So luong kénh: > 4
khién dong cat lap tu diéu khién. kénh
Niit bam Chiée| o1 |Ding de thuc hanh B§ 8 niit

lap tu diéu khién.

, 7 Phu hop voi hé diéu
Thiet bi giao Chide| 01 Dung dé thyc hanh | hanh cua PC va cua
tiep lap tu diéu khién. hang thong dung tai

thoi diém mua.
Bf) dl?u kthen ) Duing dé thwc hanh | S6 heong dau vao: 6
lap trinh co Bo 01 ey 2 )i A _
whs lap tu diéu khién. | So luong dau ra: 4
Niit dieng khan X Dung dé thwe hanh | Loai thong dung
y Chiec| 01 c O 2 P
cap lap tu diéu khién. trén thi truong
4 . 3. 4 Dung dé thuc hanh Loaqi thong dung
Nit anmau do | Chiec | 02 ldp ti diéu khién. trén thi truong
Nut an mau Chiée | 04 Dung dé thwc hanh | Logi thong dung
xanh lap tu diéu khién. trén thi truong
N X Dung dé thuec hanh . A
, e >
Cong tac to Chiec | 02 ép tii dicu khién. Dong dién: > 22A
Role nhiét Chiée| o1 |Dungdéthuc hanh | ps o gioy. > 20
lap tu diéu khién.
A . Diing dé thire hanh LO%Z tho}ng dufig Ve
Phan mém Bo 01 ¢ S 2 phdan mém phu hop
lap tu diéu khién. P U
bo lap trinh co nho
Cong tac X Dung dé thwc hanh | Loai chuyén mach 3
R Chiéc 01 g » 3. A . R .y
chuyén mach lap tu diéu khién. Vi tri
Tu dién kim Chide | 01 Qitng de fhpfc hvdnh Kich thwoc: >
loai lap tu diéu khién. (600x400) mm
. X Diing dé thire hanh . £
. S >
Dong co 3 pha | Chiec| 01 I6p ti dicu khién. Cong suat: > 1 KW
R X Dung dé thuc hanh | .,
Bien dong Chiec | 03 ép ti diéu khicn, Ty so: 300/5
e aa X Dung dé thuec hanh . o
. S >
Khoi dong tw | Chiéec | 03 I6p ti diu khién. Dong dién: > 30 A
Dong ho dmpe | 0,51 o3 | Dung de thuc hanh | b gisy. > 30 A
xoay chiéu lap tu diéu khién.
Dong ho Von chiée| 03 Dung dé thuc hanh | Loai thong dung

xoay chiéu

lip ti diéu khién.

trén thi truong
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X . X Dung dé thiee hanh | Kich thude: (1,2 X
Banthaotac | Chiéc| O |- "0 sidy khién. | 0,9 x 0,9)m
B6 dung cu lép R
dat dién Bo | 06
Mbi bd bao gom:
May khoan
dlg’l cam tay, N cnidel o1 LOAQZZ th'ong ‘a’ung
miii khoan, miii trén thi truong.
cat
May cua Chiéc| 01 LOAal th'ong ‘a’ung
trén thi truong.
May van vit Chiéc| 01 LOAal th.ong ?’ung
trén thi truong.
Loai 4 chiéc thong
Bo kim Bo 01 dung trén thi
. ¥ . truong.
D .
19 , lgn%ddgiféf;bfzh};gsh Loai 8 chiec thong
Bo tuoc no vit Bo 01 P " | dung trén thi
truong.
B?ng ho van Chide | 01 LoAal th.ong fz’ung
nang trén thi truong.
Gom thuodc go thang
Im; thwoc la kim lai
Thuwoc cac loai | Bo 01 0,5m; thude vuong
: : kim loai 30x30 cm
loai thong dung trén
thi truong.
Ni vo Chiée| 01 Loai thong dyng
trén thi truong.
A/{ay thoi hoi Chide | 01 LOAQZ th.ong fz’ung
nong trén thi truong.
Bc,‘) baQAhQ an Bo 19
toan dién
Mdi bd bao gom: ™ o "
A, ; \ A 14 ) €O 1€u  chuan
than do bao BG 01 Dung‘ de ﬁam bao Viét Nam vé dung
20 | ho an toan dién trong . 1A .
— o s . cu bdao ho an toan
Giay bao ho Doi 01 | qua trinh thyc hanh dien
Gfmg tay bao Déi 01
ho
Khdu trang Chiéc| 01
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Kinh bdo h¢ | Chiéc| 01
Ung cao su Doi 01
Mil vdi Chiéc | 01
B6 dung cu stra
chita nghe¢ dién | Bo 18
- dién tr
Méi bo bao
gom:
Loai may han - kho
Bo 01 tho:ng dung tai thoi
L . diem mua.
May han thiéc Loai may han smart
Bo 01 thong dung tai thoi
diem mua.
Huit thiée Chiéc | 01 Loai'  thong dyng
. Lo 15 trén thi truong
Tuéc no vit 2 . Dung d? ¢ a0, fap Loai thong dung
. Bo 04 | mach dién tr trong AR
canh va 4 canh s z trén thi truong
qué trinh lap rap, Loai h y
Kim cat déy Chiéc| 01 bao dudng, sira odt h.t ong aung
chita mach dién tir. | 7€n il uong
21 | Kim wdt day | Chide| 01 Loai thong dung
trén thi truong
Kzn? uon day Chide | 01 LoAaz .thon‘g dung
(mo tron). trén thi truong
, Loai thong dung
Kim dién Chiec| 01 trén thi truong, dién
ap cach dién 600V
Panh kep Chiéc | 01 Lofn .thon‘g dung
trén thi truong
Loai thong dung
Bt thirdién | Chiée| 01 frén thi truong (dién
dp cho phép toi da
600V).
Dao con Chiéc| 01 Loai .thong dung
trén thi truong
Kim bop cot Chiéc| 01 LOAQZ .thon‘g dung
trén thi truong
Dung cu thao, Chide | 01 Loai thong dung

ldp vong bi

trén thi truong
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Loai ban chéng
chay (khung sat mat

99 Ban thuc hanh B6 09 Dung dé lap dit bd | thép khong ri boc
dién . thuc hanh PLC. cach dién); kich
thude (1,6 x 0,8 x
0,9)m.
A A [P | A \ Phu th vo1 hé
Phan mém diéu . Dung dé thuc hanh £ A 2 ,
23 khién khi nén. BO 09 diéugkhién khi nén. thlong. (Aileu’khlen khi
- nen hién co.
Phan mém lap Dung d¢ vict
24 : Bo 09 | chuong trinh cho | Phu hop vé1 PLC

trinh PLC

PLC




3.9. Phong thuwe hanh co khi
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A LK Pon S6 | Yéucauswpham | Yéu cau ky thuat
TT | Tén thiet bi e e
S en thiét bi vi | lwong cua thiét bi co ban cuaa thiet bi
. ) &trinh | Loai thd i
1 |Mayvitinh | Bo | 19 |>udungdetrinhLoaithong dung tal
chiéu bai giang thoi diém mua sam
- Cuong d6 sang:
> 2500 ANSI
. . lumens
May chié ) ¢ trinh
o (Maychieu g 0l Sudungdetrinh e phang
(Projector) chiéu bai giang 1
chiéeu:
> 1800mm x1800
mm.
He théng hit ) D\ung de hut ,khl Lu’}l 1uqngrl_<h|Ahut
3 s Bo 1 han trong qua phu hop véi hé
khoi han R . X .
trinh han thong han.
Dung dé dit thiét | Kich thuéc phi hop
4 |Cabinhan |[Chiéc| 06 |bihan, banhan, | vaithuc té cua cac
thao tac thuc hanh | xuong thuc tap
5 | Ban han Chibc 6 Dung C?e thuc LCT?I t.hxong dungv’tal
hanh han thoi diem mua sam
Str dung dé kep Ga duoc phdi han
6 | Do gahan bo 6 | chitiét trugc khi | gidp mdi & cac vi tri
han han
May han Dung dé thuc
7 | diénho Chiéc| 6 |hanh han ho | Dong han: <300 A
quang quang
Dung dé hd tro - S6 vi tri lam viéc:
8 | Ban nguoi Chiéc 1 trong qua trinh > 18
thuc hanh nguoi | - Co ludi chan phoi
May mai . Dung dé thuc | Pudng kinh da mai:
9 \ Bo 6 X e )
cam tay hanh mai kim loai | <150mm
. Dung tron : .
May mai 2 g ang trong - QUa | &, ong kinh d4 mai:
10 , Chiéc 1 trinh  mai  sta
da > 200 mm
dung cu
May kh . Dt & thuc hié . .
11 \ay oan Chiéc 1 Aung ae tAuC N cong suat: > 1 kW
ban cong nghé khoan
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O

Dung dé dinh vi

Loai V ngin va loai

12 | Khéi V Chiéc va kiém tra chi ..
2 V dai
tiet
N y Dung dé dinh vi, | Kich thuéc:
1 Khoi D hie 2 L
3 | Khoi Chiéc kidm tra chi tiét | <(200x200) mm
Dung cu bao
ang cy b B4
ho nghé han ©
Mai bo bao gom: Ding dé dam bao
14 Gflflg tay da DOAZ an toan cho ngudi | Theo tiéu chuan
Glay Bo vatrang thiétbi | Viét Nam vé an toan
Kinh han Chiéc trong qua trinh lao dong
thuc hanh
Mdt ng han | Chiéc
Yém han Chiec
Bo dung cu
do kiém co
khi
Moi bo bao gom :
- Pham vi do: (0
L . +300) mm
Thuce cap | Chiec _Pé chinh xac: 0,1;
0,05; 0,02mm
.y y Dung dé hudng Pham vi do: (0
15 | Thuocla Chic dan thyc hanh do | +500) mm
. kiém tra cac chi
E ke Bo tiéet Tir 30°, 45°, 60°, 90°
- Pam bdo do cing
. dau vach
C h | Chie T
om pa van iec ~ D6 mé (0 +100)
mm
’ E IS
Thude rit Chie Chiéu dai: > 3000
mm
, = A . >
Thiéc cugn | Chide Chiéu dai: > 30.000

mm
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Chiéu dai: > 300

Thuéc nive | Chiéc| 2
mm
B6 dung co
T Bo 18
khi cam tay ©
Mdi bé bao gom :
Puc nhon Chiec| 1
Puc bang Chiec| 1
Bua ngugi Chiec| 1
Blacaosu |Chiec| 1
Diia vuéng | Chiec 1
Diia det Chiéc| 1 |Dungdéth o
Lfa ¢ < \ung ?e t }rc . Loai thong dung
16 | Diia tam . hanh lap dat cac N
. Chiec 1 s trén thi trrong
giac thict bi
Bo Co Ié Bo 1
Mg lét Chiec| 1
Bo Luc giac Bo 1
Thuéc 1a Chiec| 1
Thuéccap | Chiec| 1
Thuwécnivd | Chiec| 1
Can ld Chiec| 1
Bé miii vach | Chiéc 1
Bién bao vé t?}?;fféecg{;f::énh Theo tiéu chuan
17 | antoan lao Bo 1 o . Viét Nam vé An
don bdo an toan trong toan lao dgn
N lao dong N
B ] . D <\ A ot . ,
Bién bao vé thlilélf\?éecgz;glbién Theo tiéu chuan
18 |Phongchay | Bo 1 L " | Viét Nam vé phong
chira ché phap phong chay |\ o chira ché
Y chira chay y y
Dung dé gioi
Video vé an thiéu vé cac n . .
I\ ve . I.“e | ve gAuy Phu hop vai cac bai
19 |toan lao Bo 1 hai trong lao dong | ., \ .
. . , giang veé an toan
dong va bien phap

phong tranh
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