FBD-MmoBa

MoBa ®@ysnkuionaabuux OgoxoBux aiarpam FBD (Functional Block
Diagram) a6o QyHKI[IOHANBHUX OJIOKIB IPU3HAYEHA JJIS 1HKEHEPIB-TEXHOJOTIB, K1
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pPO3B’S3YIOTh 3a/laul KEPYBaHHS TEXHOJIOTTUHUMH Tiporiecamu. FBD-moBa  no3Bostsie
CTBOPUTH TMPOTPAMHY OJUHHUIIO TMPAKTUYHO OYIb-5IKOT CKJIATHOCTI HA OCHOBI
CTaHJAPTHUX «LETJIUHOK» (apudMETHUYHI, TPUTOHOMETPUYHI Ta joriuni 61oku, ITIJI-
PEryJATOPH 1 T.J.), SIKI CIIOJYy4atOThCs MK COO0IO 3a JIOTMIOMOT'0I0 BXO/IB 1 BUXO/IIB.

Kopinas MoBM 3’sCyBaTH CKJIaJHO, MPOTE OUIBIIICTh (DaxXiBI[IB BBAXKAIOTh, 1110
I[e HE IO IHIIE, K MEePEHECEHHS 1/Ied MOBHM PEJICMHO-KOHTAKTHUX CXEM Ha 1HILY
eleMeHTHy 0a3y. JlificHo, 3aMicTh pejie B LI MOBI BUKOPHCTOBYIOThCS (YHKIIII,
GbyHKITIOHATBHI OJIOKM, a TaKoXX CTaHJApPTHI OMEpaTopy Yy BUIILAL (DYHKIIIHA, SKi
3HaXoNAThcsd y OibmioTekax. JloaTKOBO KOpHCTYBad MOXKE CTBOPIOBATH BJIACHI
0JI0KH, sIKi BiH Oyaye 13 cTaHZAapTHUX elieMeHTIB ado C-MoBow 1 oopMmilse iX, sK
00’exTH 610110TEK.

1.2.3.1. CuHTtakcuc FBD-moBM

FBD - nporpama (miarpama) — 1e OJIOK-cXxeMa 3 TI€BHOI KIUJIBKOCTI
eJIeMEHTapHUX (YHKIH Ta (QYHKIIOHATBLHUX OJIOKIB, $KI 300pakaroThCs
IPSIMOKYTHUKAMH.

OyHKIlT — 11e KoMOIHaIIHI cxemMu. BoHU He MalOTh BHYTPINIHIX YMOB, TOMY
Ipy KOXKHOMY iX BHUKOHAHHI OJHOMY 1 TOMY » 3HAU€HHIO BXIJIHUX BEJIWYUH
BIIMOBIJAIOTh T1 K CaMmi 3HAYEHHs BHUXIJAHOI BEJIMYMHM, SK 1€ TPaIUII€EThCS,
HaIpukiaa, 3 QYHKIIE CKIaTaHHs ABOX BeMMYMH. DYHKIISA Ma€e AEKUIbKa BXOIIB 1
TUIBKM OJWH BHXiJA. BX0oau 3aBkau posTamioBaHi 371iBa, BUXOIW - cipaBa. Ha3za
GYHKINT  3aMUCyeThCs ycepeluHl MpsIMOKYyTHHKA. I'padiune 300paskeHHS (yHKIIT
Mae€ BUIIISLI:

AN

t
i

f

VY neskux (QyHKIiSIX mepruii BXia abo nmepiuit Buxia He € OyiaeBum. Tomy B
MpoIIeci MPOrpaMyBaHHs MPU HEOOX1THOCTI MOXKHA MITYYHO CTBOPUTH JIOTIYHUHN BXiT
'EN' 1 noriunumii Buxig 'ENO'.

ARD
+— EN EMNO =
— —
»—]

Toni anroputm, BU3HaUeHUl (yHKII€, Oyae BUKOHyBaTHCs, Koy Bxia 'EN'
nopiBHtoe TRUE. Ilicns BuUKOHaHHSA aJropuTMy O€3 TOMMJIOK 3HAY€HHS BUXOTY
'ENO' aBToMaTuyHO cTa€ piBHUM OJUHMIN. KoM BWHUKAIOTh IOMHJIKH TIPH
BUKOHaHH1 aroputmy, 3HaueHHs 'ENQ' ctae piBHUM HYJIIO.

OyHKIIOHAIBHI OJIOKM — 1€ TPOrpaMHi OJMHMII 3 OaraTbMa BXIJHUMH Ta
BUXITHUMU TapaMeTpaMH 1 OMEPATUBHOIO MaM’SITTI0. TOMy BOHM MOXYTb MaTu
pI3HHMI CTaH, 3aBASKM 4YOMY TPU HEOJHOPA30BHX BHUKOHAHHSIX (PYHKI[IOHATBHUX
OJIOKIB OJTHUM 1 THIM >K€ 3HAUEHHSM BXIiJIHUX BEJIMYMH MOXYTh BIMOBIIATH Pi3HI
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3Ha4YeHHs Ha BUXOJl. Hampukinan, 3HauYeHHS BUXOMY JIYWIbHUKA 30ULIBIIYETHCA,
TOOTO Mae OyTH PI3HUM IIPU HE3MIHHUX OJMHUYHUX BXIAHUX iMIyibcax. I'padiune
300pakeHHs HYHKIIIOHATBHOTO OJI0Ka MA€ BUTJISI:

RS 1
RS

SET Q1 e
+— RESET1

t

HaszBa ¢yHkIioHampHOro 0OJ0Ka, a TaKoXX Ha3BU YyCIX BXOIIB 1 BHXOJIB
3alICYIOThCS  BCEpeIWHI NPSAMOKYTHHMKA. Han OJokoM TMOKa3yeThCs HasBa
eK3eMIULsIpa (PYHKIIOHATIBHOTO OJI0KA.

Bxoagom FBD- 6510ka Moke OyTH KOHCTaHTa, Oyab-sKa BHYTPIIIHS BXigHAa a00
BUXITHA 3MiHHA. Buxomom — Oyap-sfika BHYTpIIIHS a00 BHXigHA 3MiHHA, abo iM's
GbyHKIT (TUTBKY 111 QYHKITHN).

Bxigni Ta BUXIOHI 3MiHHI CHOJYYalOThCS 3 BIAMOBIAHMMHM  BXOJaMH Ta
BuxojgaMu Onok. [Ipu 1bOMy THI KOXHOI 3MIHHOI Takvil camMui, SK 1 THI
BIIMOBITHOTO BX0ay abo Buxoay. BxijHi 1 BUXiJHI 3MiHHI, BXOJAH 1 BUXOAH OJIOKIB
CIOJIy9alOTBCSA pa3oM JIHIIMH abo 3’elHyBadyaMH. 3 €IHyBadi (connectors)
BUKOPHUCTOBYIOTHCS MPU OOMEKEHIN IHUPHHI €KpaHa, KOJIU € HEOOX1THICTh PO3IpBATH
CIIOJTyYeHHsI 1 MEpeHecTH Horo B HacTymHy Mepexy. Tomy FBD-nmporpama He
000B’SI3KOBO 300paxkae CcO00I0 BEIUKY €JIMHY CXEMY, 4acTillle BOHAa Ma€ BUIJIS
JEKIIBbKOX MEPEXK, SIK1 MOCTIIOBHO BUKOHYFOThHCS.

(& [8]N] E3F g A0 ]
inpoutl— —3 COMMNECT
10— . -5 inpoLEE2—
RS 1 _ TOM 1
RS TOMN
SCOMMECT »— SET 1 I Q) —outputl
+— RESET1 t#5s— PT ET |—outputz2.

OpuHuyHa JTHIS TpaBUM KIiHIEM, TNPUEIHAHUM 10 BXOAy OJioKa, MOXKE
3aKIHIYBATUCS JIOTIYHUM 3alepedyeHHsAM. 3amepedeHHs 300pa)kaeTbCsl MaJICHBKUM
KUTBIIEM.

AMND
inpoLt1— —OUtputl

inpoLt s —a

(* ST exBiBasieHT: *)
outputl := inputl AND NOT (input2).
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Konu BHUKOPUCTOBYETHCS JIOTIYHE 3alepeueHHs, JIIBUMA 1 MpaBUN KIHI JIHI
3B's13Ky MoBUHHI MaTH TUIT BOOL.

Bukonanns FBD-nporpamu 311HCHIOETBCS 3711Ba HalpaBo, 3BepXy BHU3. biok
MOYMHAE OOYHMCIIIOBATUCS TUIBKW ICS TOTO, K OyayTh 3HAIEHI 3HA4YCHHS YCiX
tioro BxomiB. [lomanpmi o6uKciIOBaHHSA HE OyAyTh MPOJAOBKEHI MOKHW 3HAYCHHS Ha
BCIX BHXOJax He OynyTb oOumcieHi. OOUYHMCIEHHS MepexXi MPOrpaMu € 3aKIHYEHUM
TUIBKH MiCJIsl OOUMCIICHHS 3HAaYeHb Ha BUXOJaX YCIX CKJIAJOBHUX €JIEMEHTIB.

[TocnimoBHicT, BUKOHaHHS FBD-mporpamMu MokHa MPUMYCOBO 3MIHUTH,
BUKOPHUCTOBYIOUH MITKH Ta MEPEXOH, iK1 000B’I3KOBO MalOTh OJIHAKOBI IMEHA.

MiTtka 3 1BOMa KpalKaMH BCTaBIISIETHCSA IMOIEpeay OyIb-aKOi MEepexi 1 cTae ii
HA3BOIO, a MepexiJ Ha MITKY Yy BUIJISI CTPUIKU MOKa3yeTbesi OISl BUXOMy OJioKa, 3
saKoro Tpeba 3MiHUTH Xia mporpamu. Ilepexinm 0OGOB’SI3KOBO 3B’SI3aHHM 3 JIOTIYHOIO
3MIHHOIO 1 BHUKOHY€ThCs, Koiu BoHa Mae 3HaueHHs TRUE. Jlnga crTBopeHHs
0e3yMOBHOTO TMepexoy BUKOpPUCTOBYeThcs KoHcTaHTa TRUE, mio 3B’a3anHa 3

MIEPEX0JIOM.
Hampukian:
OO |
-manual— —IDNEXT (* IL exBiBasneHT: *)
ln1—] S LD manual
ADD bl
| = JMPC NEXT
inpoLt 11— —tesLit
e . LD inputl
OR input?2
. MEXT: - : : : ST result
ci=a I LD result
- reskt— —crncld0 OR valid
v aid—
ST cmdl0

Jlist BUXO/Ty 13 TporpamMu BUKOPUCTOBYEThCS KiTtouoBe cioBo <RETURN>.
Sxmo Buxig 6moka, coydeHoro 3 onepatopom <RETURN>, mae Tunm TRUE,
pelTa YacTUHU JiarpaMH He BUKOHYeTbes[4,7-9].

- ; ; .
auto_mod— —RETLURN 3
alarm— : :
ADD ' ' oE
bil0— —hioG7
biz3— - ¥_crnd—
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(* ST exsiBasieHT: *)

If auto_mode OR alarm Then

Return;

End if;

bo67 := (bil0 ADD bi23) OR x_cmd;

1.2.3.2. Mpuknap nporpamyBaHHsi FBD - MOBOIO

Ax npuxnao npoepamysanus FBD — moeoro po3poOUMO Mporpamy KepyBaHHS
poOOTOIO IBOX JBUT'YHIB 3T1JHO 3 aJITOPUTMOM HaBeJIeHUM Y maparpadi 1.2.2.2.

IIpoextHuit ko FBD-moBOIO Mae BUrIAn:
M_TIME 1
z : 3 TOM J 3
MOTOR_1— IN @1 —TIME 1

T#5s— BT ET [—ACT_TIME_1

: : : ; RS 1
ERD [ Rs
START - 1— SET 01 —MOTOR _T

MOTOR, 2— - TIME_2— RESET1

R ’ ' ' ' ' ' ' ' ’ ' COM_TIME_2
TOM

MOTOR_2— N @ |—TIME 2
T#10s— BT ET |—ACT TIME 2

STOP—|
- TIME_1—
AUTOSTOP—|

. . . . . . . . . ©Rgo
AMD (8]} . . i

Mot Comt [ — SET 01 |—moToR 2
S U " MOTOR. 1— ©TIME_1-— S
START 72— bl 0 , T

RESET1
MOTOR_2— RESET €W |—PRESSED

INT#2— PV . . . . . . . TR
STOP—
. TIME_2—
AUTQSTOP—
FESULT
o MOTOR_CYCLES— INL | —AUTOSTOR
CORTRIGL
TR FTRIG CYCLE_COURT
TIME_2— Lk Q EN ENO |—MOTOR
TIME_1— : - MOTOR_CYCLES—| count - MOTOR_CYELES -
Tyr:

START 11 START 2 - KHONKHM MOYaTKOBOIO MYyCKY ABUTYHIB;

MOTOR 11 MOTOR 2 — nepuuii 1 Apyruil ABUTYHU;

M _TIME 1i1M _TIME 2 — ex3eMIuisipyu QyHKIIOHAJIBHOTO OJI0Ka Taiimepa
TON, sKi BIUTIUyIOTh Yac poOOTH ABUTYHIB;

Mot Count — exzemmuisip pyHkIioHaBHOTO O10Ka iunabHuka CTU, sikwmid

M1paxoBYeE KITbKICTh HATUCKIB HAa KHONIKY START 2;
RS 11RS 2 — ex3zemmisipu pyHKIIIOHATIBHOTO 0J10Ka IETEKTOPA IMITYJIbCY
nepeansoro ¢ppouty R TRIG.
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CYCLE _COUNT(CYCLE COUNT:=count+1;)—}yHKIlig KOpUCTyBaya,
sKa IMiIpaxoBy€e aKTUBI3AIlli JBUTYHIB,;
RESULT(RESULT:=IN1=10;) — byHKIIis KOPUCTyBaua, Ka IMOPIBHIOE
NOTOYHY KUJTbKICTh BMUKAaHb IBUTYHIB 3 ycTaBKo1o 10;
STOP — kHonka HenepeaOa4ueHol 3yITUHKN JBUTYHIB.

KoHTponbHi 3anuTaHHsA
Axuii Burnsag mae FBD-niporpama?
Sk 306paxaetbest yukiis B FBD-iporpami?
Sk 300pakaeThes QyHKIIOHAIBHUM 0J10K B FBD-miporpami?
[Ilo moxe OyTu Bxoa0M, a mo Buxogom FBD-6moka?
SIK1 BUMOTH IO THUIIIB 3MIHHHUX BXOJIB 1 BUXOA1B OJIOKIB, IIIO
CIOJTy4al0ThCA MK CO0010?
Konu BUKOPUCTOBYIOThCS 3’ €JHYBaY1?
Yu Mo>kHA IPUMYCOBO 3MIHUTH MOCHIIOBHICTh BUKOoHaHHs FBD- npo-
rpamu?

Nk =

—



