Trudng Pai Hoc Cong Nghiép Tp.HCM

LOI NOI PAU
Diéu khién cong nghiép 12 mén hoc chuyén nganh nhim cung cip cdc kién thic
lién quan dén linh vuc ky thuat s&, 1ap trinh logic diéu khién dugc. Pay 1a linh vuc

2 R ~. ~ A A A A
phdt trién rdt manh mé clda nén cdng nghé hién nay

Gido trinh Diéu khién cong nghiép dugc bién soan cho hé cao ding nhim gidp sinh
vién doc va hiéu dudc nguyén 1y cd ban clia cdc thi€t bi ciing nhu phudng thic hoat
dong ciia cdc mach s6 , cdc phuong phap diéu khién va van hanh trong san xuét sir
dung vi xt Iy va bd PLC(Programable Logic Control), Trong d6 s dung PLC giup
cho kich thudc mach dién ngay cang don gian nhung van bao dam duoc do chinh

Xac cao.

Céc kién thic trong gido trinh 13 nhitng ki€n thifc cd bdn va nén tdng nhat clia cdc
mach s&, vi xit Iy va PLC .Trén cd s& ki€n thic nén tdng d6 ta c6 thé nghién ctu
sau hon va k&t hdp vdi ki€n thitc cdc mon hoc khic d€ thi€t k& nhitng mach phitc

tap v6i nhitng tinh ning da dang d4p ng dudc nhu ciu ngudi sit dung.

Trong mdi chuong déu cé cdc bai tip ng dung nhim gitip sinh vién buéc dau lam
quen véi linh vuc Piéu khién cong nghiép.Vé6i cdc bai tap thi€t k€ nhim gitp sinh
vién tiing budc c6 kha ning tu duy dé tao ra cic mach ¥ng dung trong thyc t& lam

.« A . g N A 2, N
cd sG cho viéc phdt trién va nghién cifu sau nay.

TP. HO Chi Minh nam 2004
Vo6 Duy Linh
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Trudng Cao ding cong nghiép 4
Khoa DPién t& — Tu dong hda

CHUONG TRINH DAQ TAO CAO PANG
MON HOC: THUC HANH PIEU KHIEN CONG NGHIEP

1. Ma mo6n hoc :

2.S6 don vi hoc trinh : 1 (30 gid )

3. Trinh d¢ thudc khdi ki€n thitc : khdi cd sé nganh
4. Phan bo thoi gian : 100% thyc hanh

5. Piéu kién tién quy&t : Diéu khién cong nghiép

6. M6 ta van tit ndi dung moén hoc :

Mén hoc bao gdm : Gidi thiéu PLC Siemens S7-200/S7-300 va cai dit
va st dung chuong trinh STEP7-MicroWin; Ngon ngit 1ap trinh trén PLC S7-
200/S7-300; dung PLC diéu khién khdi ddong dong cd tuin tu; Dung PLC diéu
khién dén giao thong; Mdy déng géi sin phdm diung PLC; ding PLC diéu
khién thang mdy va cdc ng dung trong sin xuit cong nghiép.

7. Nhiém vu sinh vién : Tham du hoc va thio luin diy dd. Thi vaki€m tra
gifta hoc ky theo qui ch€ 04/1999/Qb-Bo GD&DT.

8. Tai liéu hoc tap:

9. Tai liéu tham khao:

[1]. Ian G. Warnock, Programmable Controllers

[2]. David W. Pessen, Industrial Automation: Circuit design and Components,
John Wiley &Son, 1990.

[3]. Omron, CQM1/CPM1 Programmable Controllers : Programming Manual,
1996

[4]. Choi Yong Sik, BPiéu khién PLC . Ngudi dich : Vii Pinh Nghiém
Hung,2001.

[5]. Nguyén Dodn Phudc , Phan Xuin Minh, Ty dong héa véi Simatic S7-200,
DPHBK Ha n6i,1997.

[6]. Nguyén Dodn Phudc , Phan Xuan Minh, Vi Vin Ha, Ty dong héa véi
Simatic S7-300, NXB KHKT, 2000.

[7]. Nguyén Tan Phudc, Ij’ng dung PLC Siemens va Moeller trong tu dong héda,
NXB TP. HCM, 2001

10. Tiéu chuin ddnh gia sinh vién :

-Nidm dudc co ban ndi dung thyc hanh.

-C6 hi€u bi€t vé ky thuat khi thyc hanh.
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-C6 k¥ nang thyc hanh.

-C6 tinh cht dong trong thuc hanh.
-C6 thédi do nghi€ém tdc trong hoc tap.
11. Thang diém thi : 10/10

12. Muc tiéu ctia mdn hoc : Sau khi hoan tdt mdn hoc sinh vién phdi biét :
- Nguyén Iy hoat dong clia PLC va cAu triic bén trong PLC.
- Hi€u va van dung cdc lénh PLC. LAy PLC Logo/S200/S300 clia hing

Siemens lam minh hoa.

- Hé thong diéu khién bing PLC. Céc tng dung trong diéu khi€n cong
nghiép : diéu khi€n dén giao thong, mdy déng géi sdn phadm, diéu khi€n

thang mdy,diéu khi€n dong cd tudn tu,vv...

- Bié&t van hanh va stra chita cic mach diéu khi€n PLC cd ban.

13. Noi dung chi ti€t ciia chuong trinh :

Thuc hanh diéu khién cong nghiép ( Industrial Control Practice) (30 gid)

No&i dung

SO tiét

Ghi chu

Bai 1: Gi6i thiéu B9 diéu khién logic
lap trinh cda Siemens S7-200 va
chuong trinh STEP7-MicroWin.

5¢

Bai2 : Cdclénh cd ban ciia S7-200 | 5¢
Bai 3 : Piéu khién dongcotudnty | Sg
Bai 4 : Piéu khién day chuyén tdo 5¢g
Biai 5 : Piéu khién dén giao thong 5¢g
Bai 6: Cac ky thudt lap trinh 3g
On tap, thi ki€m tra 2g

Thiét bi thuc hanh:

1. M4y tinh Pentium (R) 4 t6c do 1.6 Ghz hay 1.8 Ghz c4u hinh: O cting 20 Gb,

Ram 128 Mb, Man hinh : 17”

2. Thi€t bi huadn luyén PLC Logo/S200/s300
3. Thi€t bi 1ap trinh : phan mém c6 license clia hing Siemens

4. Cép két n6i PC/PPL.

5. C4c md hinh thi nghiém : médun vao ra md rong, modun mém PID, diéu
khién khdi dong dong cd tuan ty, diu khi€n dén giao thong, miy déng géi sin
pham, dié¢u khi€n thang mdy, Diéu khién binh tron, Piéu khi€n c4nh tay robot,

Vv...

Gi4o trinh thuc hanh diéu khién cong nghiép.
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NOI DUNG CHI TIET:

BAI1: B0 PIEU KHIEN LOGIC LAP TRINH $7-200 VA
PHAN MEM STEP7-MICROWIN.

1. Thi&t bi st dung:
- May tinh.
- B0 diéu khién Logic 1ap trinh S7-200.
- Cé4p PC/PPL
2.Giéi thiéu téng quan vé PLC S7-200
1.1 Cau tao PLC
1.2 C4c thanh phin cd bin
3. St dung Step 7- MicroWin
3.1Cai dit step7 va chon ch€ do lam viéc
- Chay chuong trinh setup ctia Step 7 — MicroWin.

Weloome |

Welcome to the STEF ¥-Micro AWM 32 Setup
program. T hiz program will install STER F-bicrofed b

- 32 on paur computer.

[t iz ztrongly recommended that you exit all Windows programs
before running this Setup progranm.

Click Cancel to quit Setup and then cloze any programs pav
hawve running. Click Mest to continue with the Setup pragrar.

WARMIMG: Thiz pragram iz protected by copynight law and
international treaties.

Inautharized reproduction ar diztribution of this pragram, ar any
portion af ik, may result in severe civil and criminal penalties, and
will be progecuted to the marimum extent pozsible under law.

Cancel |

- Chon Next va theo cdc huéng dan ctia chuong trinh setup.

Gi4o trinh thuc hanh diéu khién cong nghiép.
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3.2Soan thdo mdt project
+ Khégi dong chuong trinh: Chon Start + Program + Step7- MicroWin.

-Chuong trinh trong LAD: Chon View + Ladder

#e STEP 7-Micro/WIN 32 - Project] - [SIMATIC LAD]

E) File  Edit

Yiew PLC Debug Tools

Windows  Help

=& x|

NEd|8h|smes |[FM|laz|usQle||rs@ER|les|ssss|

RN R R

» =
A AHD

=

i

Program Block

’E
3

=185 Project] (CPU 221]

El-[£H Program Block
AT MAIN [DBT)
0¥ SEF_O (SERO)

[#-(&] Symbol Table
[]---@ Statuz Chart
-4 Data Block
-4F System Black
E Crios: Reference
----- @ Communications
Ingtructions

1] Bit Logic
[ (@] Clack
(] Communications
[#-[%] Compare
-[=g Carwert
1] Counters
Floating-Paint kath

|»

Hetwork 1 METWICRK TITLE (single line)

>

Hetwork 2

Hetwork 3

>

1] Integer Math Hetwork 4
Move %l =
Program Control _I—I
IT| fier Lo P 1 P LI Mm—l L4

Ready

[Netwark 1 |Row 1, Cal1

- Chudng trinh trong STL: Chon View + STL

Gido trinh thyc hanh diéu khién cong nghiép.
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§5 STEP 7-Micro WIN 32 - Project] - [SIMATIC STL]

By Eile Edit “iew PLC Debug Tools Windows Help 18] =l

ned|ahlr2es RRaz|ur|a|e||r s BrE(rules s |
A% %R |

-0} SBR_D (SBRO) |
{0k INT_O(INTO)
(&l Symbol Table
[ Status Chart

4} DataBlock

I} System Block
BB Cross Reference
@ Communications
Instructions

I
£ fPROGRAN COMMENTS
ffPress F1 for help and exsmple program

s
=
— Vi
Program Block
NETWORE 1 SAHNETWORE TITLE (=ingle line)
i

//HNETWORE COMMENTS

£

Counters
Flaating-Point Math
(1] Integer Math

[T Interrupt

Logical Operations
Mave

Programn Control
Shift/Fatate

SBR_O(SBRO)
INT_O[INTO)
Block Size = 16 [bytes). O errors

Prirt Previews the active Project |tnE.ColO

3.2. Nap chuong trinh vao S7-200:
- K&t ndi cap PC/PPI ndi S7-200 va mdy tinh qua c6ng COM.
- Kiém tra k€t ndi: Chon View + Communication

Gido trinh thyc hanh diéu khién cong nghiép. 7
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Communications Setup
@ PC/PPI cable(PPI) =
Addreszs: O

Double click the icon reprezenting the PLC to communicate g Dauble-Click,
with, > toRefiesh

Double click the interface icon to change communication
parameters.

Double click the moden icon to zetup the modem
parameters or dial to start modem communications.

Communication Parameters

Remote Address ] =

Local Address n

b odule PC/PPIl cable [COM 1]
Pratocol PRI

Tranzmizzion B ate 9.6 kbps

hocle 11-hit

- Nhap dip vao “Double click to Refresh” va dgi cho dén khi deén
Communication nh4p nhdy.

- Chon File + Download ... vd chon OK & cdc hdp thoai cho dén khi ndo xuat
hién hop thoai Download was successful.

- Chon PLC + Run d€ chay ki€m tra chudng trinh dd nap vao PLC.

Gido trinh thyc hanh diéu khién cong nghiép. 8
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BAI2: CAC LENH CO BAN CUA S7-200

1. Thi&t bi st dung:
- May tinh.
- B0 diéu khién Logic 1ap trinh S7-200.
- Céap PC/PPL

2 Tap lénh S7-200 :

+ Lénh xudt nhap co bdn

- Lénh LoaD va 1énh OUT:

Hetwork 1 METWORK TITLE (=ingle line)
0.0 c.o

— - )

- Lénh And:

Hetwork 1 METWORK TITLE (=ingle line)

0.0 10.1 0.0

|IIII(J

- Lénh Or:

Hetwork 1 METWWORK TITLE (=ingle line)
0.0 Q0.0

| T )

+ Lénh xtt 1y khdi:
* Lénh Or LoaD:

Gi4o trinh thuc hanh diéu khién cong nghiép.
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Hetwork 1 METWWORK TITLE (=ingle line)
0.2 0.0 Q0.0

—

* Lénh And LoaD:

Hetwork 1 METWIORK TITLE [=ingle ine)
10.2 10.4 10.0

)

+ Lénh ré€ nhanh — LPS/LPP:

Hetwork 1 METWORK TITLE (=ingle line)

+ Lénh Set va Reset:

Hetwork 1 METWWIORK TITLE (=single line)

0.2 0.0 Q0.0
| |1 ¢
— | I { =)
3
10.1 Q0.1

+ Lénh Timer: TON/TOF/TONR

0.2 0.4 0.0
| | | | | | !
| | | | | | L
0.1
| | {
| | LS

Gi4o trinh thuc hanh diéu khién cong nghiép.
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Hetwork 2 MNETWWORK TITLE (zingle line)

10.0 T3
I I T TN
+504PT
TS Q0.0
| | !
| | LY )
Hetwork 2 RETWORK TITLE (=ingle line)
0.0 TS
—| : ™ TONR
+404PT
TS 0.0

Hetwork 3 METWORK TITLE (zingle line)
0.0 Tag

—| I T TOF

+804FT

+ Lénh Counter:
e Lénh d€m xu6ng(Counter Down)

Hetwork 4
0.0 1

_| |_ CD CTD
_| I0.1 |_ .

+104PY

e Lénh dém lén(Counter Up)

Gi4o trinh thuc hanh diéu khién cong nghiép.
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Hetwork 5
0.0 c2

—| |— Tu CT

___4IDJ F___-R

+104PY

e Lénh d€m lén/xudng(Counter Up/Down)

c3

0.0
_| |_ cu CTUD

___-IID.1I-___-CD
___-III:I.2I-___-H

+6 4P

+ Lénh kich canh 1én va kich canh xuéng: Lénh EU va ED

Hetwork 1 METWIORK TITLE (=ingle line)
10.2 0.0 Q0.0
— )
10.1 Q01
| | v | ( )

3. Cac buéc thuc hién:

- Nhép tirng 1&énh trén vao S7-200 dudi dang gidn do hinh thang

- Ghi lai dang 1€nh STL tuong Gng.

- Chay tirng 1énh va kiém tra sy thay ddi ctia cdc ngd ra Qx.x khi thay ddi cdc
ngd vao Ix.x.

4. Bdo cdo két qua:

- Dang 1€nh STL tuong Gng

TT LENH MA LENH TOAN HANG

1 Lénh LoaD

2 Lénh OUT

3 Lénh And

Gi4o trinh thuc hanh diéu khién cong nghiép. 12
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4 Lénh Or

5 Lénh Or LoaD

6 Lénh And LoaD

7 Lénh ré nhanh — LPS/LPP
8 Lénh Set va Reset

9 Lénh TON

10 | Lénh TOF

11 | Lénh TONR

12 | Lénh d€m xudng

Gi4o trinh thuc hanh diéu khién cong nghiép.
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13 | Lénh d¢€m lean

14 | Lénh d&€m lén/xudng

15 | Lénh EU va ED

- Kiém tra sy thay d6i cia ngé ra:

TT LENH Mo ta thay d6i ngd ra Qx.x

1 Lénh LoaD

2 Lénh OUT

3 Lénh And

4 Lénh Or

5 Lénh Or LoaD

6 Lénh And LoaD

7 Lénh ré& nhanh — LPS/LPP

8 | Lénh Set va Reset

9 Lénh TON

Gido trinh thyc hanh diéu khién cong nghiép.
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10 | Lénh TOF

11 | Lénh TONR

12| Lénh d€m xudng

13 | Lénh d¢€m lean

14 | Lénh d€m 1&n/xudng

15 | Lénh EU va ED

Gido trinh thyc hanh diéu khién cong nghiép.
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BAI 3 : PIEU KHIEN BON PONG CO TUAN TU NHAU

1. Thiét bi st dung:
- May tinh.
- B0 diéu khién Logic 1ap trinh S7-200.
- Cap PC/PPIL.
- MO0 hinh diéu khién dong co.

2. Gigi thiéu vé cac nguyén Iy diéu khién

- Piéu khién dong co chay tuin ty

- Piéu khién ddng co ngirng tuin ty

- Piéu khién dong cd chay va ngirng tudn ty: Chuong trinh diéu khién 4
dong co tudn ty nhau. Pong co sau khdi dong chAm hon ddng co trude 5
gidy. Khi mot dong cd ¢ sy co, thi nhitng dong co sau né sé& dirng lai
theo.

- S0 dd hinh thang:

Gi4o trinh thuc hanh diéu khién cong nghiép. 16
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Hetwork 1 Khoi dong dong co 1

START FALLTY DONG_CO_1
| [ ;1 ¢
— | I { )
DONG_CO_1

— |

Hetwork 2 Khoi dong dong co 2

COMG_Co_1 FALILTZ T33
I I : ! : N TOM
+a00-4PT
T33 DOMG_C0_2
| | { )
Hetwork 3 Khoi dong dong co 3
DOMG_Co_2 FALULTZ T34
—| I : ! : N TON
+5004PT
T34 DOMG_C0_3
| | { )
Hetwork 4 Khoi dong dong co 4
COMG_CoO_3 FALILTZ T35
I I : ! : I TON
+a00-4PT
T3A DOMG_C0_4
| | 4 )
| | A\
Ngo vao Ngb ra
START 10.0 DONG_CO_1 Q0.0
FAULT1 10.1 DONG_CO_2 Q0.1
FAULT2 10.2 DONG_CO_3 Q0.4
FAULT3 10.3 DONG_CO_4 Q0.3
FAULT4 10.4

3.Cac budc thuc hién
-Nhap chuong trinh trén dudi dang Ladder va nap vao S7-200 qua cédp
PC/PPI
- Ghi lai 1é€nh STL tuong ting
-Chay chuong trinh.
-Kiém tra k&t qua.
-Nhan xét két qui.
4. Bai tip mé rong

Gi4o trinh thuc hanh diéu khién cong nghiép. 17
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- Viét lai chuong trinh trén véi cdc yéu cidu tuong ty nhu trén, ngodi ra con
thém diéu kién sau: cho 4 dong co khdi dong va hoat dong trong 1 phiit, sau dé
dirng toan by dong co trong mdt phuit.

5. B4o cdo két qua

- Dang 1€nh STL tuong tng

—
—

MA LENH TOAN HANG MA LENH TOAN HANG

[S p—
oy =N IN-J YIRS o [NOLR SN O  N Y

[S—
[\

[S—
(98]

[—
A

[S—
W

[S—
(o)}

[S—
-

[S—
o2¢]

[S—
O

[\
(e

[\
—

N
\S]

[\
(98]

)
~

- Trang thdai cdc ngd vao va ngo ra

Gido trinh thyc hanh diéu khién cong nghiép. 18
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Ngo vao Trang thai Ix.x Ngo ra Trang thai Qx.x
START 10.0 DONG_CO_1 | Q0.0
FAULT1 |I0.1 DONG_CO_2 | Q0.1
FAULT2 |10.2 DONG_CO_3 | Q0.4
FAULT3 |10.3 DONG_CO_4 | Q0.3
FAULT4 |104
- Chuong trinh dang LAD cho bai tip phan mé rong:
- Chuong trinh dang STL cho bai tip phan md rong:
Gido trinh thyc hanh diéu khién cong nghiép. 19
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—
—

MA LENH TOAN HANG

MA LENH

TOAN HANG

— | —
oy D= EN-S O RN TN KOS I N OSSO

[S—
[\

[S—
(%)

[a—
S

[S—
W

[S—
(@)}

[S—
-

[S—
o2¢]

[S—
O

[}
(e

[\
—

N
[\

[\
(98]

)
~
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BAI4:PIELU KHIEN DAY CHUYEN TAO

1. Thi&t bi st dung:
- May tinh.
- B0 diéu khién Logic 1ap trinh S7-200.
- Cép PC/PPL.
- M0 hinh day chuyén téo.

2. Giéi thiéu vé cac nguyén Iy diéu khién
- Nguyén ly lam viéc

DPong co ta
(Q0.0)

Cam bién tdo
(10.2)

Tao

Cam bién hop
Q (10.3)

L T Ty TN ARV
e Sl—— ] Pong co hop
(Q0.1)

Gi4o trinh thuc hanh diéu khién cong nghiép.
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Khi nhan niit start(I0.0) dong cd quay day chuyén thing tio s& dugc khdi
dong. Khi cdm bi€n thiing tdo thay ddi trang thdi, c6 nghia 1a di c6 thiing
tdo dirng tai vi tri ddt cdm bi€n. Khi d6 dong co quay diy chuyén tio sé&
dudc khdi dong d€ rét tdo vao thing. N&u cdm bién td0(10.2) thay ddi trang
th4i 10 1an tic 12 da c¢6 10 trdi tdo nim & trong thiing va dong co quay day
chuyén tdo ti€p tuc dugc khdi dong d€ dua thung k& ti€p vao vi tri. Trong

trudng hop c6 sy co niit stop(10.1) diing dé diing tdan bo diy chuyén.

- Gin do hinh thang

- Béngky hiéu:

start stop 20.3
| | | | 4
1| . ( )
0.3
Q0.3 dchaop dctan
| | | !
— | . ( )
chtao 1
I I CU CTU
chhop
| |
1 /| R
+10 4PV
1 dctao dchop
| | | | 4 )
| | | | LN
dchop
| |
1/

Ky hi€u Ngb vao/ra
start 10.0

stop 10.1

cbhop 10.3

cbtao 10.2

dctao Q0.0
dchop Q0.1

Gi4o trinh thuc hanh diéu khién cong nghiép.
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3. Cac budc thuc hién
- Nhap chuong trinh va ghi lai 1énh STL tuong trng
- Chay chuong trinh
- Kiém tra k&t qua
- Nhan xét két qua
4. Phan mé rong
- Trong chuong trinh trén chua c6 khau déng nap thung tdo, hdy viét lai chuong
trinh ¢6 khau xit 1y d6ng nip thing tdo. Cho biét cdc ngd vao / ra thém vao dé
thuc hién yéu ciu trén.
5. B4o cdo két qua
- Dang 1€nh STL

—
—

MA LENH TOAN HANG MA LENH TOAN HANG

[S —
S| v blw| | —

[S—
[\

[S—
(8]

[a—
S

[S—
(9]

[S—
(@)}

[S—
-

[S—
o0

[S—
\O

[\
S

[\
—

N
\S]

[\
W

[\
N
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- Trang thdai cdc ngd vao va ngo ra

Ngo vao Trang thai Ix.x Ngo ra Trang thai Qx.x
START 10.0 DCTAO Q0.0
STOP 10.1 DCHOP Q0.1
CBTAO |[10.2
CBHOP |10.3
- Chuong trinh dang LAD cho bai tip phin mé rong:
Gido trinh thyc hanh diéu khién cong nghiép. 24
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- Chuong trinh dang STL cho bai tip phan md rong:
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Trudng Pai Hoc Cong Nghiép Tp.HCM

BAI5 : PIEU KHIEN PEN GIAO THONG

1. Thiét bi st dung:

M4y tinh.

Bo diéu khién Logic 1ap trinh S7-200.
Cé4p PC/PPL.

M6 hinh den giao thong.

2. Gi6i thiéu vé cac nguyén ly diéu khién

Nguyén ly 1am viéc
Gidn dd hinh thang:

Red_linez T3T7 Red_line1
| | | | !
1 7 1 7 ( )
T38 Green_lineZ
| | !
1 7 ( )
T3Y
It TOM
+3004PT
T3a8
It TOM
+2504PT
Red_line1 Green_line2 Yellow_line2
| | | | !
1| 1 7 ( )

Gi4o trinh thuc hanh diéu khién cong nghiép.
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Red_line1 T34 Red_linez
| | | | !
. 1 /] ( )
Ta0 Green_line1
— ' )
T39
Il TOm
+3004PT
T40
Il TOm
+2504PT
Red_linez Green_linel Yellow _linel
| | | 1 | ! )
| | | | LN
3.Cac budc thuc hién
-Nhap chuong trinh va ghi lai I€énh STL tuong tng.
-Chay chuong trinh

-Kiém tra két qua
-Nhan xét két qud
4. Phan mé rong
- Viét thém cdc chuong trinh con thuc hién chic ning diéu khién bing tay
va diéu khién ch&€ d6 ban dém.
5. B4o cdo két qua
- Dang 1&€nh STL
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—

MA LENH TOAN HANG MA LENH TOAN HANG

O[O0 [ AN | N[ B[ WIDN|—
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

- Trang thdai cdc ngd vao va ngo ra

- Chuong trinh dang LAD cho bai tip phan md rong:

Gido trinh thyc hanh diéu khién cong nghiép.
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- Chuong trinh dang STL cho bai tip phan md rong:
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BAI 6 : KY THUAT LAP TRINH

1. Ky thuat lap trinh

1.1 Gi6i thi€u chung

1.2 Lap trinh tuy€n tinh

1.3 Lap trinh ¢6 cau tric

Chuong trinh con

-Khdi dong chuong trinh con
-C4c ham bi&n d6i dit liéu
-Xay dung cau tric vong lip

1.4 St dung cdc khoi OB

1.5 Nhitng him chuin quan ly ngit

1.6 Cé4c 16i thudng gip khi lap trinh

1.7 T&i wu héa chuong trinh

2. ON TAP, THI KIEM TRA
-On tip
-Thi kiém tra

Gi4o trinh thuc hanh diéu khién cong nghiép.
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