MUHOBPHAYKHM POCCHUN

®denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE
00pazoBaTebHOE YIPEKICHNE BRICIIETO 00pa30BaHuUs
«Tynbckuii rocy1apCTBEHHBIN YHUBEPCUTET»

ITonuTexHUYECKU NHCTUTYT
Kadenpa «IIpoMbInuieHHass aBBTOMaTHKA U POOOTOTEXHUKA»

YTBepkIIeHO Ha 3aceanuu Kadeaper
«[IpombllITIeHHAs: aBTOMATHKA

1 POOOTOTEXHUKA»

«17» ssuBaps 2023 r., mporokoi Ne 2

. O. 3aBenytomero kadeapoi

4/ C O.A. Ep3un
77

CoopHuK 1200paTOPHBIX padoT
«[IporpaMMupoBaHNe AaBTOMATU3UPOBAHHOIO0 000PY/10BAHMS»

OCHOBHOI podecCHOHAILHOI 00pa30BaTeIbHON MPOrpaMMBbI
BhICIIEro 00pa3oBaHMs — MPOrpaMMBbI aKajJaBpuaTa

10 HaIlPaBJIEHUIO TIOJTOTOBKU
15.03.04 ABpToMaTH3aIUsI TEXHOJTOTHYECKHX MPOLECCOB H MPOM3BOICTB

C HaIpaBJICHHOCTHIO (TIpoduIIeM)
ABTOMATH3aLUs TEXHOJOTHYECKHX MPOIECCOB U MPOU3BOACTB

®dopmbl 00yUeHUS: OYHASI, 3a09HAS

Wnentndurannonnsiii HoMep obpa3oBarenbHoi nporpammbl: 150304-01-23

Tyna 2023 rog



JIMCT COI'JIACOBAHUA
paboueii nporpaMMbl TUCHMIIMHBI (MOAYJIs1)

Pa3paboTumk:

Ep3un O.A., TOLIEHT, KaHJ. TEXH. HAYK L
(PUO, nomKHOCTh, YUCHAs CTECIICHb, YUCHOE 3BAHHUE) (moanuck)







COJIEPKAHME

Jlabopartopnas padota Nel.
lIpoepammuposanue [1JIK na sizvike LD
Jlabopartopnas padota Ne2.
lIpoepammuposanue I1JIK na sazvike ST

JlabopatopHnas padota Ne3.
lIpoepammuposanue [1IJIK na szvixe L
JlaGopatopHnas pabota Ne4.
lIpoepammuposanue I1JIK na sizvike FBD
JlaGopaTtopnast padota NeS5.
lIpoepammuposanue I1JIK na szvike SFC

[Tpunoxenue Nel

10

20

28

34

40



JIABOPATOPHAA PABOTA 1

IIporpammuposanmue IJIK na si3bike LD.

Heab pa6orbl: M3yunTh NPUHIUIIBI COCTABICHUS MPUKIIAIHBIX IPOTPaMM IS

MIPOMBIIUICHHBIX JIOTHYECKUX KOHTPOJIIepoB Ha s3bike LD makera CoDeSys.

OO01mue cBeaeHus.

SA3pik LD (Ladder Diagram) wm PKC (Peneitno-KonTaktHbie CXeMBbl)
npeacTaBisieT coboi rpadudeckyro (opMy 3amucH JTOTUYECKUX BBIPAKEHUHN B
BHU/JIC KOHTAKTOB 1 0OMOTOK peJie.

LD  npemHasHaueH IS NPOTPAMMHUPOBAHHS  IPOMBIIUICHHBIX
koHtposuiepoB (IJIK). Cunrakcuc si3pika ynoO€H sl 3aMEHbl JIOTUYECKUX

CXEM, BBIMIOJIHEHHBIX HA PEJICHHON TEXHUKE.

CiieBa u cpaBa cxeMma OrpaHM4€Ha BEPTUKAIbHBIMU JTUHUSMHU - IIUHAMHU
nuTaHus. MexJy HUMHU PacIojiOKEHBbI IIeMH, 0Opa30BaHHbIC KOHTAaKTaMU H
oOMOTKaMH pelie, 10 aHaJOTHMH C OOBIYHBIMU JJIEKTPOHHBIMM IensaMu. CieBa
mo0asi 1enb HayuMHaeTcss HaOOpOM KOHTAaKTOB, KOTOpPHIE IOCBUIAIOT CJICBa
HanpaBo coctosiHne «ON» wmm «OFF», cooTBeTCTByIOIIME JOTHYECKUM
3HaueHusiM MCTHUHA wumun JIOXDB. KaxaoMy KOHTakTy COOTBETCTBYET
nornueckas nepemeHHass. Ecnu nepemennass umeetr 3Hadenne MCTUHA, to
COCTOSIHME TMEpeJaeTcsi uepe3 KOHTAKT. MHaue mpaBoe COEIMHEHUE TOIydaeT
3HaueHue BeikimodeHo ("OFF").

KoHTakThl MOTYyT OBITh COCAWHEHBI IapajuIeIbHO, TOT/Ja COCIMHEHUE
nepenaetr cocrosgHue Jorndeckoe WMJIM. Ecam  KOHTAakThl  COCOUHEHBI

IocjacaoBarciibHO, TO COCANHCHHUC nepeaaéT noruueckoe H.

KoHTakT MoOXXeT OBITh WHBEPTUPYEMBIM. TakolW KOHTaK 0003Ha4aeTcs
noMoInpl0 cuMBosia |/| m mepemaer cocrosHue "ON", ecnu 3HaueHwue

nepemenHoit JIOXKD.



LD no3Bosnsier:
-BBITIOJIHATH MTOCJIEIOBATEILHOE COSAMHEHIE KOHTAKTOB;
-BBITIOJTHSATH MApAJUIETbHOE COCTMHEHNE KOHTAKTOB;
- TPUMEHATh HOPMaJHHO PA30MKHYTHIE WJIM 3aMKHYThIE€ KOHTAKTHI;
- HCIOJIb30BaTh MEPEKITIOYAEMbIC KOHTAKTHI;
- 3aIlUCHIBaTh KOMMEHTAPHH;
- BkiIroyath Set / Reset-Beixonapl;
- TIEPEeXObI;
- BKJIIOYATh B UarpamMmy (pyHKIIMOHAIbHBIC OJIOKH;

- ympaBisTh paboToit 6510koB 1o Bxoaam EN.

ITopsaoK BBINOJIHEHHS] PA0OOTHI
N3 TTPUJIOXXEHUS 1 no 3ananuio mpernojaBatesisi BRIOMpaeTcs

BapHuaHT TEXHOJIOTUYECKOM CXCMBEI.

Ha ocHoBannm 3amaHHON TEXHOJOTHUYECKOM CXEMBI W ONHUCAHUSA

TCXHOJOTMYCCKOTI'O ITPpOoLeccca pa3pa60TaTb:
L TCXHOJIOTHYCCKHC Tpe60BaHI/I$I K CXEMC YIIPABJICHUA,

L4 MPUHIUITUAIIBHYIO QJICKTPHUYCCKYHO CXCMY aBTOMATUYCCKOT'O

YIIPaBJIEHUS] TEXHOJOTUYECKON YCTaHOBKOM;
° puKiIaanyro nporpammy s [JIK.

o JIaTh OMHMCcaHue PabOThl MPUHIIMITHATHLHON CXEMBI.

CxeMa u mporpamma J0JIKHa IPeyCMaTpUBATh:

. 3aIIyCK BCCX MaAIIMH MW MCXAHU3MOB B IOCICAOBATCIBHOCTH,



HaHpaBHeHHOﬁ IMPOTHUB JABUKXCHUA IIPOAYKTA,

. OCTaHOBKY BCCX MalllMH W MCEXAHHM3MOB B IIOCJICAOBATCIbHOCTH,

COBHa,Z[aIOHICﬁ C HaAIIpaBJICHUEM ABMIKCHUSA ITPOJYKTA,

. OCTaHOBKY MOTOYHBIX JIMHUHN 10 KOMaHJE «paO0ounii CTOM» C LEIbI0
OYMCTKH TPAKTA;

. PEXHUM MyCKO-HANAAOYHBIX paloT;

3ByKOBOM WJIM CBETOBOM CHTHAJI IIpU  IIYCKE  CJIOKHBIX

TCXHOJIOTHUYCCKUX YCTAHOBOK;,

. aBapuiiHOE€ OTKJIIOUeHHE (IIPU aBapUMHOM OTKJIIOYEHUU OJHON W3
MalluH, JOJDKHBI OCTAHOBUTCA 0€3 BBIAEPKKM BPEMEHU BCE MAIIUHBI,
pabortaronie Ha €€ 3arpy3kKy, a C BBIJIEPKKOM BpPEMEHU BCE MAIIUHbI

paboTarolue Ha OTTPY3KY).

CocraBJ/ieHUe NPUKJIATHOH MPOrpaMMBbl.

1. [Tpu CO3IaHHH IPOTPaMMBbI UCTIONB3YETCS cpena
nporpammupoBanus CoDeSys V2.3 (manee - CoDeSys).

[lepen co3manueM TMpoOEKTa TOJB30BATEIb, HCHOIB3YS YTUIUTY
InstallTarget B cocrae CoDeSys, ycranaBiauBaeT Ui HPUMEHSIECMOTO
KOHTposuiepa Qaitn uenessix 3anaun (Target,daiiia), KoTopsiii obecrnieunBaeT

IIPOTPaMMHBIN AOCTYI K pecypcam I1JIK.
2. Co31aHHe NpoeKTa NPOrpaMMbl

[Tpu co3gannm NpoeKTa UCIOJIb3YeTCA A3BIK pesieHbIX auarpamm LD
(Ladder Diagram), peanu3yroliuii CTPYKTYpbI, OJ00HbIE
IIEKTPHYECKUM

OcIsIM B KOMMYT&HHOHHOﬁ ABTOMATHUKC.

[Tonp3oBarens 3amyckaer CoDeSys nocnenoBaTenbHBIM BEIOOPOM



IIPUIIOKEHUN:

Ilyck — Bee mporpammbl — 3S Software — CoDeSys V2.3 — CoDeSys V2.3.
HoBsIif mpoekT oTKphIBacTcs U3 riiaBHoro MeHro: File - New. B otkpeiBiiemcs
okHe (puc .1) Beioupaercsa tun koutposuiepa, PLC150.U-L, Bei6op

noaTrBepxxaaercsa Haxxartuem kinasuiu OK.

Target Settings

Configuration |PLC100RL

None

Target Platfom || 35 CoDeSys SP RTE

35 CoDeSys SP RTE SM Sercos
PLC100K-L

PLCI100.KE-M

Pucynok 1.1- Oxno kondurypanun «Target Settings» mporpaMmmsl

ITocne BbIOOpa MpoekTa BBIBOAUTCS 3KpaHHas (hopma, 3a1aro1as THII, UMs
U SI3bIK IPOrpaMMUpoBaHus nepBuyHOro komnonenta New POU, rnaBHoii
IporpaMMbl KoHTposiepa. HeoOxonumMo BeIOpaTh A3bIK IPOrPaMMUPOBAHMUS

LD, yctaHoBUB (hjlaru B MO3UIUSIX, YKa3aHHBIX Ha puc.1.2.

Hame of the new POL
Type of POU

{* Program
" Function Block

~ Funchbon

Hetumn Type
i'

Pucynok 1.2- Bua oxkna «New POU» ¢ oTMedeHHBIMH TapaMeTpaMu

Ilpumeuanue. s enasnou npoepammst PLC_PRG u ee mun
MEHSIMb Helb35l.

Ilocne IMOATBCPIKACHUA BBI60pa HaxxatueM kiaBuin OK OTKPOCTCA OKHO



HOBOTO MpoeKTa ¢ uMeHeM 1o ymoruanuto Untitled. B vem mpucyrcTByeT onna
Bkiagka POUS,

Becb npoekT xpaHutcs B 0gHOM (aile, uMsi KOTOPOro OToOpaskaercs B
3arojioBke okHa. Jlyi1 BBoja uMeHH (¢aiiina BO BTOPOH CTPOKE MEHIO OBICTPOTO
3allyCKa aKTHUBU3UPYETCs KJIaBHINA 3alUCd W B TMOSBUBIICHCA (Qopme

yKa3bIBaeTcs ums (aiina: nanpumep, LD, mpoekT 1.pro.

3. ITapaMeTpsbl BX010B U BHIX00B KOHTpOJLJIepa

IlensiM KOHTpoOJUIepa, MCIONB3YEMBIM B pa3padaTbIBAEMOW 3JIEKTPUUECKON
CcXeMme, IPUCBAaMBAIOTCA MMEHA IEpEeMEHHbIX. B nanpHeillieM 3Tu uMeHa
UCIOJIB3YIOTCS B IIporpaMMe Jyist paboThl ¢ KOHKPETHBIM BXOJIOM WJIM BBIXOJIOM
KOHTpOJLIepa.

JUis  OpuCBOEHUS HMMEHM KaKoMy-JIMOO pecypcy  BBOJa/BbIBOJA
KOHTpoOJUIepa HeoOXoauMo Ha BKiIanke pecypcoB (Resources) Opranmsaropa
o0wexktroB CoDeSys zanyctuth yruuty PLC Configuration (Konduryparop
IIJVIK). B nosBistroenicss nepapxu4eckou cTrpykrype — nepese Konpurypauuu

ILIK.

[&
| B-PLC100R A
B-—Discrete input 8 bit[Fx]
B-— AT %I1B0.0: BYTE, (* 8 discrete inputs *) [CHANNEL (1))
AT %IX0.0.0: BOOL, (*Bit0 ™)
AT %IX0.0.1: BOOL, ("Bit17)
AT %IX0.0.2: BOOL, ("Bit2%
AT %IX0.0.3: BOOL, ("Bit3 ™)
SA4 AT %I[X0.0.4: BOOL; ("Bit4 %
SA3 AT %I[X0.0.5:BOOL, ("Bit5 ™)
SA2 AT %I[X0.0.6: BOOL, (*Bit6 %)
SA1 AT %I¢0.0.7: BOOL: (" Bit7 7
B—Discrete output - relay(F ]
YA AT %QX1.0: BOOL, (" relay ) [CHANNEL (Q)]
Discrete output - relay[F 4
AT %QX2.0: BOOL, (* relay ™) [CHANNEL (Q)]
Discrete output - relay(F ]
Discrete output - relay({F ]
Discrete output - relay{F ]
Discrete output - relay(F [x] v

o

B-8-8-8

10JIb30BaTeIb OTKpbIBaeT mamku (Moxyiau) Bxomoe (Discrete input) u

BbIx00B (Discrete output) TVIK, u umenyer HeoOxoaumble KaHaibl. Ilepen



aZipecoM yKas3bIBaeTcsa UMsl (MIeHTU(UKATOP MEPEMEHHOI) s 1eneil BXOJ0B U

BBIXOJ0B CXCEMbI CO3/IaHHOI'O ITPOCKTA.

NMmeHoBaHue kaHana (BXOAa WJIM BbIXOJA) MPOU3BOAMUTCS CIEAYIOIIUM
o0pa3oM: JBOMHBIM IETYKOM MaHUMNYIATOpPA «MBIIIb» MPU  Kypcope,
YCTAaHOBJICHHOM B Hauajie CTPOKH Ha3BaHMS KaHalla, OCYIIECTBIISIETCS IEPEXO]] B
PEXKUM PETAKTUPOBAHUS U BBOJUTCA UMsI IEPEMEHHOM KaHaa.

OkpanHass ¢opma, TMpeACTaBiICHHAs WUIIOCTPUPYIOT BBINOJIHEHHBIC
M0JIb30BATEIEM MMEHOBAaHUS KaHAJIOB MPU HCIOJIH30BAHUM YETHIPEX BXOJOB

(1X0.0.4, 1X0.0.5, 1X0.0.6, 1X0.0.7) u onnoro Beixoma (QX1.0).

4, Co31anue nporpaMmmsl Ha si3bike LD
[Ipu nanmucanuu mporpammbl B paboueil 30He Bkianku POUS
MOCJIEI0BATEIbHO BBOJATCSA THUIIBI KOMIIOHEHTOB U UX O0O3HAYEHHS, KaK 3TO

IIPEACTABIICHO HA puc. 1. 4.

dus

DDA
BA1 5A2 5A3 SAd oy ) R

—
S

[ /] [ | [
{/1 1| [ | | | IN ﬁ Q
T#35-PT ET}—

Pucynox 1.4. ITpumep nporpammsl Ha si3bike LD

NHcTpyKus o CO30aHMI0 NPOrPAMMBI:

1) co3naHue HOPMAJILHO 3AMKHYTOI0 KOHTAKTA: B KOHTCKCTHOM MCHIO

17+

BbIOpaTh KoMauay Contact (negated) wnm HaXkaTh KHOIKY — Ha TIaHeIn
uHCTpyMeHTOB. CuMBOJBI BompocoB (puc. 1.5 (a)) HEOOXOAMMO 3aMEHUTH
umeHeM, Harpumep SAL.

OnuceiBaTh NEPEMEHHYIO B JaHHOM CiIy4yae He TpeOyeTcs, Tak Kak OHa
yke Oblia ykazana B okae PLC(Configuration u cBsizaHa ¢ KOHKPETHBIM

JUCKPETHBIM BXOJIOM;




Pucynoxk 1.5 - Co3ganue HOpMajibHO 3aMKHYTOTO () U pa30oMKHYTOTO (0)
KOHTaKTOB
2) CO3/IaHHEe HOPMAJbLHO PA30MKHYTOI0 KOHTAKTA JI€JAeTCs

AHaJIOTN4YHBIM 06p330M, TOJIbBKO HMCIIOJIB3YCTCA KOMaHAd KOHTCKCTHOI'O MCHIO

Contact nim kHOTIKA 1F Ha TTaHeJIu HHCTPYMEHTOB (puc.1.5(0));
3) (pYHKIMOHAJBHBINA 0JIOK: U3 KOHTEKCTHOTO MEHIO BBIOMpaEeTCs
komanga Function Block..., - B mosBuBmemcs okHe «lnput Assistant»

(puc.1.6) u3 pasaena Standard Function Blocks B OubnroTeke ¢ UMEHEM.
STANDARD.LIB B nanke Timer Beioupaercs Buj taiimepa - TON (FB).

Ha cxeme nepen BxonoM PT ykassiBaeTcs Bpemsi 3aiepkku B popmate T#3s.

Han 6;1oxoMm BBouTCs umsi, HanipuMmep DD1 u Ha knaBuatype HaKxuMaeTcst

KJIABMILIA «CTPEJIKA BIPABOY» MOATBEPKIAIOTCS CBOMCTBA (DYHKIIMOHAIBHOTO

0JI0Ka;
oot acmitant i
- Standard Function Blocks
User defined Function Bloc - : !
Standard Programs E' mC.\PHUGHAM FILESA\3S SOFTWARE\CODESYS V2. Corcal
User defined Programs ] (1 Bistable Function Blocks _I
] Counter
| B+ Timer
-] RTC(F8)
~£] TOF (FB)
g f TON (FB)
i | TE]TP(FB)
| B Trigger

E]m CAPROGRAM FILES\3S SOFTWARE\CODESYS V2.
E"m C:A\PROGRAM FILES\3S SOFTWARE\CODESYS V2.

.E.I v

«| |

v Stuctured

Pucynox 1.6 - Beibop Taitmepa



4) yka3zaHHue BbIX0/1a IeNH: B KOHTCKCTHOM MEHIO BhIOMpaeTcs komanaa Coil

(¥

NN HaXHMMACTCd KHOIIKa Ha TIIaHCJIM HHCTPYMCHTOB. Ha cxeme
MOABIACTCA YCIIOBHOC o0o3HaueHHEe OOMOTKH peiIe. CuUMBOJIBI BOIIPOCOB

3aMCIIarOTCA KMCHCM.

6. 3anuchr nporpaMMbl B KOHTPOJLJIEp

Hacrpoiika coequnenus 11K ¢ OBEH IUIK mig 3arpy3ku U npoBepKd
paboTBl MpPOrpaMMbl B ABTOHOMHOM PEXKHME MPOU3BOAUTCS CICTYIOIINM
o0Opazom.

s undopmarmonnoro oomena [1K ¢ OBEH TIJIK ucnons3yercs kabenpb
MPOTPaMMHUPOBAHUS, BXOAAIIMN B KOMIUICKT TOCTaBKH. VM COeauHSIOTCS
COM-nopt kommbiotepa u nopt Debug RS,232 kontposuiepa (Ha JUICBON
TIaHEeIIN ).

JInst HACTpOWKHM KaHalla COSOWHEHWsS W3 OCHOBHOTOo MeHro CoDeSys
BeiOMpaeTcs komanga Online-Communication parameters. B auamorosom
MEHIO KoMaHAo¥ NEew... OTKphIBaeTCs IUAJIOTOBOE OKHO, B KOTOPOM
coequHEHUI0 mpucBauBaeTcss ums (Hanpumep, COM) wu BwIOupactcs (U3
nepeuns) Bu coenuaenus Serial (RS232). Beibop moarBepkaaeTcs HaKaTHEM
xiasuu OK.

[Tocrme yka3aHHBIX JACHCTBHI B OKHE KOMMYHHUKAIIMOHHBIX IMapamMeTpOB
nosiBisieTcst kanai coequnenus ¢ umeaem COM. B 3one Hactpoek (Value) mns
napamerpa Baudrate ycranaBnuBaercs 3Hauenne 115200 (6ut/cex - CKOpOCTh
COCIMHEHUSI C KOMITBIOTEPOM). 3HAYCHHE MOXKET OBbITh M3MEHEHO JIBOWHBIM
MICTYKOM JICBOM KHOMKH MAaHUMYJSATOpa «MBIIIb» Ha 3HadeHWH. Jls
COXpPaHEHHsI HOBOTO 3HAYEHHSA B OKHE KypCOpPOM MBIIIK  BHIOOD
MOoATBEPkKAaeTCS HaxkaTtueM kiasumu OK.

[Iporpammuoe coenunenue ¢ OBEH IIJIK Bkirodaercss U3 TIJaBHOTO

menio CoDeSys komanmoii Online - Login. IIpu 3toM ¢uar nepen CTpOKoi



Menro Simulation Mode nomxeH ObITh CHSIT.

Kak Tonpko cucrema ycranasinuBaet cBsi3b ¢ OBEH IIJIK, nosiBisieTcs
3aIpoCc Ha TMOATBEP)KICHUE 3arpy3Kd HOBOW MPOTPAMMBI, MOJb30BaTEIb
MMOJATBEPKAACT 3arpy3Ky: Ja.

[locne 3aBepuieHHs 3amuMcH IMpoekTa B omneparuBHyr namsate OBEH
[TJIK, 3amyck pabOThI MPOrpaMMBbl OCYIIECTBIIAETCS BeIOOpoM KomaH el Online
- Run (umn Haxaruem Ha nuneBoil nmanenmn OBEH IJIK kHomku <Crtapt>).

Ynpasnars padotoit OBEH I1JIK MoxHO npu mOMOIIY NepeKIouaTeNeH.



JIABOPATOPHAS PABOTA 2

Heap pabGorbl: V3yunTh NPUHIUIBI COCTABICHHS TMPUKIATHBIX
IporpaMM JiJIsi TPOMBINIICHHBIX JIOTHYECKUX KOHTPOJJIEPOB Ha s3blke ST
naketa CoDeSys.

1. Oo01mue cBeaeHud.

Aseik ST (Structured Text) — 5TO S3bIK  BBICOKOTO  YpPOBHSI.
Cunrakcuuecku ST mpeacTaBiser co00il HECKOIBKO aJanTHPOBAHHBIN S3BIK
[Tackans. Bmecto mpomemyp Ilackams B ST uCHONB3YIOTCS KOMITOHEHTHI
nporpamm crangapra MOK. Ha ocnoBe ST MOXHO co3maBaTh THOKHE
poIeypbl 00pabOTKHU JaHHBIX.

OcHoBoli ST-mporpamMmsbl CITy’)KaT BBIpaKCHHS. Pe3ynbTarT BBIYMCICHUS
BBIPXEHUS TIPUCBANBACTCS TIEPEMEHHON TIPH IMOMOIIN OTIEPaTOpa «:=», KaK U B
[Tackane. Kaxmoe BeIpakeHHE 0053aTENbHO 3aKAaHYMBACTCS TOYKOHN C 3amsTod
«;». BeIpakeHHE COCTOUT M3 NIEPEMEHHBIX KOHCTAHT U (PYHKIIWH, pa3aeIeHHBIX
orepaTopaMu:
iVarl :=1 +iVar2 / ABS(iVar2);

CrangapTHBIE OIEpaTopbl B BBIPAKCHUSAX ST HMEIOT CHMBOJIBHOE
Npe/ICTaBICHUE, HAalpUMEP MaTeMaTH4ecKue aeucTBus: +, -, *, / omepanuu
CpPaBHCHHUS H T.J.

[TomuMO omepaTopoB, AJIEMEHTHI BBIPAKEHHUS MOXHO OTACISATH MpoOesaMu U

Ta6YJ'I$ILII/I$IMI/I I JIYUIICTO BOCIIPHUATHA.



Taoauna 1 - Onepartopsl B ST

Onepaumusa OBbo3HaueHMUe [lpropuTeT

BripaxeHue B (BeipaxeHue) CaMbIl BBICOKUM

ckobkax

msa (-umm (CIOMCOK

rnapaMeTpoB)

EXPT

NOT

AND

XOR

OR CaMbelf HUIKUM

OcHOBHbIE THIIOBbIE KOHCTPYKIUM B ST

Omneparop npucBauBaHus




Ilepen onepaTopom mpUCBavBaHUs HAXOAUTCS onepaH/l (mepeMeHHas
WJIU aJIpec), KOTOPOMY MPHUCBAUBAETCS 3HAUEHUE BBIPAXKEHHUSI, CTOSIIIETO MOCIIE
ornepaTopa NpUCBanBaHUS.

Ilpumep:

Varl: = Var2 * 10;

[Tocne BoimoaHEHUs 3TOM onepanuu Varl npuHumaeT 3HayeHue B

JecaTh pa3 OoJibliee, ueMm Var2.

Bbi130B pyHKknuoHaabHOTO 0J10Ka B ST
OYHKIIMOHAIbHBIM OJIOK BBI3BIBAETCS C IMOMOIIBI0 MMEHH 3K3EMILISIpa
(GyHKIMOHATBLHOTO OJIOKAa M CIKMCKa BXOJHBIX MAapaMeTPOB C MPUCBAaMBAHUEM
JAHHBIX B KPYIJIbIX CKOOKax. B ciemyroiieM npumMepe BbI3bIBA€TCS TailMep C
napamerpamu IN u PT. 3HaueHue BBIXOAHOUN NepeMeHHON (Q mpucBauMBaeTCs
nepemeHHON A. K BBIXOAHOW MEepeMEHHONW MOXKHO OOpaTUTHCS C MOMOIIBIO
UMEHU JK3eMIULsIpa (YHKIMOHAIBLHOTO OJIOKA, TOYKH, CIEAYIOUIeH 3a HUM H

VIMEHU BBIXOJIHOW NEPEMEHHOM:

CMD_ TMR (IN: = %IX5, PT: = 300);

A =CMD TMR.O

Omnepatop Bo10Opa IF
Onepamop 6b100pa MO3BOJISIET BBIIOJIHUTh PA3IMYHbIE IPYTIIIbI
BBIPA)KEHUI B 3aBUCUMOCTH OT YCJIOBUM, BBIPAXKEHHBIX JIOTUYECKUMHU

BbIpakeHUsAMU. [losHbIN cuHTakcuc oneparopa |F (eciaun) BRI AUT TaK:

IF <normweckoe Beipamenue [F>
THEN
<BeIpazeHua [F>

[

ELSIF <noruueckoe poipaskenne ELSEIF 1>
THEN

< peipaskenua ELSEIF 1> ;

ELSIF <noruueckoe peipakerne ELSEIF n>
THEN

< peipaennda ELSEIF n> |

ELSE

< Beipamenna ELSE> ;

]
END IF




Ecmu <smornueckoe Bolpaxkenue |F> HMCTHUHA, TO BBINOJHAIOTCS
BBIp@XEHUSI MepBOM rpymmbl - <BblpaxkeHus |F>. Ilpoune BeIpaxeHus
IPOIYCKAIOTCSA,  aJbTEpPHATHBHBIE  YCJIOBUS HE mpoBepstorcd. YacTb
KOHCTPYKLIMM B KBAQJPATHBIX CKOOKax SIBISIETCS HEOOS3aTENbHOW U MOXKET
orcyrcTBOBatTh. Ecin <norunueckoe Boipaxenue |F> JIOXKD, To onHo 3a npyrum
npoBepsitorcst  yeiosusi ELSIF. [lepBoe wuctmHHOE YyCiaoBHME TIpUBEIET K
BBITIOJTHEHUIO COOTBETCTBYIOIICH Tpymibl BeipakeHuid. [Ipoune ycnosus ELSIF
aHanu3upoBaThcsi HEe OymyT. I'pynm ELSIF moxkeT ObITh HECKONBKO HIIM HE
ObITh cOoBceM. Eciii Bce JTOTMYECKHE BBIPAKEHUS AU JIOKHBIA pe3ysbTaT, TO
BBIMIOJHSIOTCS BeIpaxkeHus rpynnsl ELSE, ecnn, ona ects. Ecnm rpynmsr ELSE
HET, TO HE BBINOJIHsETCS HU4ero. B mpocreiiiem cinyyae oneparop |F cogepxut
TOJIBKO OJTHO YCJIOBHE:

IF bReset THEN

iVarl :=1;

iVar2 :=0;

END_IF

Onepatop MHOkecTBeHHOr0 Bbioopa CASE

Onepamop muoosicecmeernnoco evioopa CASE 103BOJISIET BBITIOHHUTH
pa3InyHbIE TPYIIbI BIPAXKEHUI B 3aBUCUMOCTH OT 3HAUYECHHSI OJTHON

LEJIOYMCIIEHHON NTEPEMEHHOMN WM BbIpaxkeHns1. CHHTAKCHC:

CASE <nenounciieHHoe BepakeHue> OF

<3HaueHue 1>:
<BEIpakeHHs 1> ;

<3HaudeHue 2> , 3HaueHue 3> :
<BBIpakeHIs 3> ;

<3HaueHue 4>. oHaueHHe 5> :
<BBIpaKeHIs 4> ;

t.
ELSE

]
END CASE

<BeIpaxenus ELSE>;




Ecnu 3HaueHune BhIpAXKEHUS COBNAAAET C 3aJJaHHOM KOHCTAHTOM, TO
BBIIIOJIHSIETCS] COOTBETCTBYIOILASA IrpyIIa BeIpakeHUH. [Ipoune ycnoBus He
aHanu3UpPYyrOTCs (<3HaueHue 1>: <BpipaxkeHus 1> ;). Ecnu HeckonbKO 3HAaUEHUN
KOHCTaHT JOJKHBI COOTBETCTBOBATH OJJHOM I'PYyMIE BBIPAKEHNUN, UX MOKHO
MEPEUUCIUTD Yepe3 3aTyI0 (<3HaueHue 2> , <3HaueHHe3> : <BbIpakKeHus 3>
;). JlnanazoH 3HaYE€HHUI MOYKHO OIPEEIUTh Yepe3 JIB€ TOUKU (<3HAUYCHHE
4> .<znayeHue 5> : <plpakeHus 4> ;). ['pynma Beipakenunii ELSE sBnsercs
HeoOs13aTenbHO. OHA BBIMOJIHAETCA IPU HECOBIIAJIEHUH HUA OJHOTO U3 YCIOBUN
(<BeipaxxeHuUsELSE> ;).

[Ipumep:

CASE byLeft/2 OF

0,127:
bReset := TRUE;

Varl :=0;

16..24:
Varl :- 1,

ELSE
Varl :=2;

END_CASE

3nauenusimMu BeiOOpa CASE MoryT OBITH TOJBKO II€NIbIe KOHCTAHTHI,
NEPEMEHHBIE UCIO0JIb30BaTh Hemb3d. OJIMHAKOBBIE 3HAUEHUS B aJbTEPHATHUBAX

BBI60pa 3adaBaTb HEJIb34, AK€ B JHUAIIa30HAaX.

Huka FOR
C momomipto FOR M0XHO MpOTpaMMHPOBATH MTOBTOPSIONINAECS MTPOIIECCHI.

CuHTaKcuc:



FOR <Ilenslii cueTuHk™> = <HagaabHOe

JHAUEHHEe™>
TO <KoHeuHOe 3HAYEHHE™>
[BY <Illar>| DO

<Rumawewug - Temo MUK Ta=

Ilepen BRIMOJHEHWEM LUKJIA CYETYUK MTOTYYAET HAYAJIbHOE 3HAYEHUE.

Jlanee Teno nMKIa MOBTOPSAETCS, NOKA 3HAYECHNUE CUETUMKA HE ITPEBBICUT

KOHEYHOro 3HauyeHusd. CyeTyuk YBEJIMYMBAETCS B KaXXIOM LHKIIE.
HavanbHoe 1 KOHEYHOE 3HAUEHUS U IIar MOTYT OBITh KaK KOHCTAaHTaMH, TaKk U
BbIpaKeHUSAMU. CUETUMK U3MEHSETCS TI0CIIE BBIITOTHEHUS Tena ukia. [loatomy
€CIM 3aJaTh KOHEYHOE 3HAYCHME MEHBIIEE HAyaJgbHOro, TO IIpH
MOJIO)KUTETIFHOM TPUPAIICHUH UUKI He OyneT BBIMOAHEH HH pasy. [lpu
OJIMHAKOBBIX HAYaJIbHOM U KOHEYHOM 3HAYEHHUSIX TEJIO LIMKJIA OYAET BBIIOJHEHO
onuH pa3. Yacte koHCTpyKImu BY B ckoOkax HeoOs3aTenbHa, OHA OMPEACISICT
miar npupamieHus cyertyuka. Ilo yMolMaHWIO CYETYMK YBEJIMYMBAETCS Ha
EAVHUIY B KaXJoW uTepauuu. B kauecTBe cyeTUMKa MOXHO HCHOJb30BaTh
NEPEMEHHYIO JIFOOOTO LIEJIOr0 TUIIA.
[Ipumep:
Varl :=0;
FOR cw:=1TO 10 DO
Varl := Varl + 1,
END_FOR

Jausblii nukn Oyzaer BeimonHeH 10 pa3 m coorBerctBeHHo Varl Oyaer
uMeThb 3HaueHue 10.

[ITar u3MeHEeHHs] CYETYMKA UTEpALMil MOXET ObITh U OTPULIATEIBHBIM.
HavanbHoe yciioBHE B 3TOM ciiyyae AOJKHO ObITh OoJbllie KOHEYHOTo. LIuki
OyJeT 3aKOHYEH, KOIJa 3HA4Y€HHE CYETYMKAa CTAaHET MEHbUIE KOHEYHOTO

3HA4YCHMU.



[Hukn FOR uckmounTenbHO yA0O0EH A UTEpalUid ¢ 3apaHee U3BECTHBIM

YHUCIIOM TTOBTOPOB.

I[J]H IMOCTPOCHUA IIPABUJIIBHOT'O HUKJIA JOCTATOYHO CO6JIIO,Z[8,TI) ABa IIPOCTBIX

dbopmManbHBIX TpeOOBaAHUS:

* HE U3MEHSNUTE CYETUHK ITUKJIA U YCIIOBUE OKOHYAHUS B TEJIE ITUKJIA.
CueTuuK ¥ nepeMeHHbIe 00pa3yIOIIFe KOHEYHOE YCIOBUE B IIUKJIC, MOKHO
WCIIOJIH30BATh TOJIBKO JIJIsI YTCHUS;

* HE 33/1aBATE B KAUE€CTBE KOHEUHOTO YCIOBHS MAKCUMAIIBHOE JJIs1 TUIIA
NepeMEeHHON cueTyrKa 3HaueHue. Tak, eciau A1l OTHOOAUTHOTO 11e10To 0e3
3HaKa 3aJ]aTb KOHCTAHTY 255, TO yCIIOBUE OKOHYAHUS HE OYET BHITIOJIHEHO

HUKOTrAa. HI/IKH cTaHeT OCCKOHECUYHBIM.

Huxast WHILE u REPEAT
Huxnet WHILE u REPEAT o0ecnieunBaioT HOBTOPEHHUE TPYIIIIBI

BBIpa)KCHHﬁ, IMIOKa BEPHO YCIIOBHOC JIOTHYCCKOC BLIPAKCHUC. Ecnn YCIIOBHOC
BBIPAXXCHHUEC BCCraa UICTUHHO, TO HUKII CTAHOBUTCS OCCKOHCYHBIM.

Cunarakcuc WHILE:

WHILE <VcinoBHoe noruueckoe Boeipaxkenue> DO

<BrIpaxeHHs — Telo HKIa>
END WHILE

VYcenosue B nukiie WHILE nposepsiercst 1o Havana nukna. Eciu
JIOTUYECKOE BbIpakeHUe n3HavaiabHo umeeT 3Hauenue JIOXKD, teno nukia He
OyZeT BBITIOJIHEHO HU Pasy.

[Ipumep:

ci ;= 64;
WHILE ci >1 DO



Varl ;= Varl + 1;
ci :=ci/2;
END_WHILE

Cunrakcuc REPEAT:

REPEAT

<BeIpakeHHd - TeJO IIHKJIa >

UNTIL <VYcnoBHOe N10TrHYeCKOe BhIpakKeHHe>
END REPEAT

[TpaBunbHO mocTpoeHHblt 1Mk WHILE unu REPEAT o6s3aTensHo
JOJKEH W3MEHSTHh NEPEMEHHBIE, COCTABIIONINE YCIOBHE OKOHYAHHS B Tele
[IUKJIa, TIOCTENIEHHO MPHUOJMKAsACh K YCIOBHIO 3aBepiieHus. Ecimu 3Toro He

CACJIaTh, TUKJI HC 3aKOHYUTCIA HUKOI'JA.

2. IHopsinok BbINOJIHEeHNSI PadOTHI

N3 TIPUJIOXXEHU S 2 mo 3aganuto npernogaBaTess BEIOUpaeTcs
BAPUAHT TEXHOJIOTHYECKOU CXEMBL.

Ha ocHoBaHuM 3aJJaHHON TEXHOJOTUYECKOM CXEMBI U OIMCAHUS

TEXHOJIOTUYECKOTO MpoIecca pa3padoTaTh:

. TEXHOJOTHYECKUE TPEOOBAHMS K CXEME yNPaBJICHHUS;
. Ta0IHITy CUTHAJIOB;

. npuknaanyo nporpammy s [JIK.

. JaTh ONMUCAaHUE pabOThI MPUHLUIIAATIHLHOU CXEMBI.

B tabnuny curaanoB BHOCATCS:

. MOPSAAKOBBIM HOMEDP IEPEMEHHON;
. UMS IEPEMEHHOM (HE JOJKHO COepKaTh MPOOEIOB U KUPUIUIUIIEI);
. THUII IEPEMEHHOM (IMCKPETHBIN, aHAJIOTOBBIN);

. KJIACC TIepEeMEHHON (JIOKaJIbHAsI, TI00anpHas);



. aapec (111 BHyTPEHHUX IEPEMEHHBIX HE 3aMIOTHSETCS).

IIpumep 3ano/HeHus1 TA0TUIBI IAPAMETPOB.

N r1/n | HamMeHOBaHME NMs T Knacc Anpec
rnapamMeTpa
1. Temnepatypa | Iemp_1 | Aunajor |Isobaj. %1BO
BO3OyXa
2. Kuomnka SB1 Iuckp. Jlokarl. -
«Ilyck»
3. Co3nanne mMpoeKTa NporpamMmal.

[Ipu co3nanuu npoekTa UCIOIb3YETCA SI3bIK CTPYKTYPUPOBAHHOTO

TEKCTa
ST, peanmu3yromuii CTPYKTYpBI, MOJOOHBIE CTPYKTYypaMm si3bika Pascal.

[Tonb3oBarens 3amyckaer CoDeSys mocnenoBaTenbHbIM  BBIOOPOM

IIPUIIOKEHUN:

Iyck » Bce mporpammbi P 3S Software » CoDeSys V2.3 » CoDeSys
V2.3.

HoBbl#l poeKT OTKpbIBaeTCs U3 riaBHoro meHio: File » New. B oTkpsiBiieMcs
okHe (puc. 2.1) BeIOupaercs Tum KoHtposuiepa, PLC150.U-L, BwiGop

noaTBepxkaaeTcs HaxaTtueM kiasuiu OK.

Target Settings

|
| Configuration: Monge
|

PLC100R-M
JPLCTI032L
PLCIS0AL
PLCIS0AM
PLCIS0L _
PLC150.1-M |=
L —

PLC150.U-M et
PLCEIL 3




Pucynok 2.1-Okno koH¢urypamun «Target Settings» nporpammsl

[Tocne BbIOOpa MpoekTa BHIBOAUTCS 3KpaHHas (hopma, 3a1aro1as T,
UM U SI3bIK IPOrpaMMUpoBaHus nepBuyHoro komnonenra New POU, rnaBHoit
nporpaMMbl KOHTposiepa. Heo0xonuMo BeIOpaTh SA3bIK MPOTPaMMHUPOBAHUS

ST, ycraHnoBuB (priaru B Mo3uMAX, yKa3aHHBIX Ha pUC.2.

New POU S
Name of the new POL: IPLC_PHG oK
Type of POU Language of the POU Cancel ‘
¢ Program L |
" Function Block " LD
" Function " FBD
Retumn Type: " SFC
[e00l _J & ST
" CFC

Pucynok 2.2- Bug okna «New POU» ¢ oTMeueHHBIMH IapamMeTpaMu

Ilpumeuanue. Hnsa enasnou npocpammst PLC_PRG u ee mun

MEHSMb Helb35l.

[Tocne moaTBepkaeHUs BeiOOpa HaxkaTheM KiaBuii OK oTkpoercs OKHO
HOBOT'O TIPOEKTa ¢ UMeHeM 1o ymordanuio Untitled.
4, IlapameTpsbl BX0OI0B H BHIXO/I0B.

[TapameTpbl BXOJOB M BBIXOJOB KOHTpOJUIEpA 3aJalOTCS Ha BKJIAJKE
pecypcoB (Resources) Opranuszaropa o0bekToB C0DeESYS ¢ momornibio
yruiautel PLC Configuration (Konduryparop IIJIK) (JIPNel n.3).

5. Co3nanmne nporpaMmmbl Ha si3bike ST



[Ipn HanmucaHuw mporpaMmbl B padboueit 3oHe BkIagku POUS
BBOJMTCS TEKCT, COCTOSIIINI U3 UMEH TIepeMeHHbIX U onepaTopoB (Tabmuma 1).

HpI/I HCO6XOI[I/IMOCTI/I HCIIOJB3YOTCA TIPUBCACHHBIC BBIIIC KOHCTPYKIHNHU

IF,FOR, CASE, WHILE u REPEAT.

B Tekcrte IIpOorpaMMabI HCO6XOI[I/IMO YUCCTh TCXHOJOTIHMYCCKHUC

TpC6OBaHI/I$I, NPpCABABIIAACMBIC K CUCTCMC YIIPABJICHUS.



JIABOPATOPHAS PABOTA 3

IporpammupoBanue IIJIK na si3pike IL.

Heasb padorbl: M3yuynTh NPUHIUIIBI COCTABIEHUS MPUKIIAHBIX TPOTPaMM st

MIPOMBIIICHHBIX JIOTHYECKUX KOHTPOJIIepoB Ha s3bike |IL makera CoDeSys.

1. OOmue cBegeHns

S3wik IL (Instruction list) mocii0BHO — CIMCOK MHCTPYKITHIA.
DTO TUMHYHBIN acceMOJep ¢ aKKyMyJIATOPOM U fepexofamu nmo Mmetkam. Habop
UHCTPYKIMM CTaHAAPTU30BaH M HE 3aBUCHUT OT KOHKPETHOW IIEJIEBOM
mwiatdopmbl. [lockonbky IL camblit pocToil B peanu3anuu A3bIK, OH MOJIYYUIT
OYEHb IITUPOKOE PACIIPOCTPAHEHHUE.

Haubonpiee Bnusinue Ha GopMupoOBaHUE COBpeMEHHOTO |L okazam s3bik
nporpammupoBanus STEP konTpomiepos ¢pupmer Siemens, S3sik IL mo3Bossier
paboTarh ¢ JOOBIMU TUIIAMH JAHHBIX, BBI3bIBATH (YHKUIHUH U (DYHKIIMOHABHbIE
0JIOKHM, pealn30BaHHbIE Ha JOOOM s3blke. Takum oOpaszom, Ha |IL MoxHO
peanu3oBaTh AJITOPUTM JIOOOM CIOXKHOCTH, XOTSI TEKCT OyAET JAOCTaTOYHO
TPOMO3IKHUM.

B cocrae MOK-a3bikoB |L mpumensiercss mpu co3gaHUM KOMITAKTHBIX
KOMIIOHEHTOB, TPEOYIOIIMX TIIATEILHON MPOPabOTKH, HA KOTOPYIO HE JKAJIKO
BpemeHnu. Ilpu pabore ¢ IL ropaszno aaexkBaTHee, 4eM C JAPYTUMH S3bIKaMH,
MOXHO TIPEACTaBUTh, KaK OyAeT BBIMIANETh OTTPAHCIMPOBAHHBIA KOJI.
bnaronapss yemy, |L BpIMrpeiBaeT Tam, TrA€ HYXHO JIOCTUYb HAWBBICIICH
s pexkTuBHOCTH. K KOMOMIsITOpaM 3TO OTHOCUTCS B TTOJIHOM Mepe. B cuctemax
UCIIOJIHEHUSI C MHTEPIPETATOPOM MPOMEKYTOUHOTO KOJIA BBIMIPHILII HE CTOJb
3HAYUTEJIEH.

Teker Ha IL — 3TO TEKCTOBBIN CIMUCOK MOCIEI0BATEIbHBIX UHCTPYKIIMM.
Kaxxas MHCTpYKIIUS 3alIMChIBAETCSA Ha OTAENIbHON CTpoke. MIHCTPYKIMS MOXKET

BKJIIOYATH 4 TOJISL, pa3/ieJIEHHbIE MPOoOeTaMu WK 3HAaKaMH TaOyIISIIUU:



MeTka: OnepaTop OnepaHn KommeHTapum

MeTka WHCTPYKIIMUA HE SBISIETCS 0053aTEbHON, OHA CTABUTCS TOJBKO
Tam, T1e HyxHo. Oneparop npucyTtcTByeT oOs3atenpHo. Onepan HE0OX0IuM
noutu Beeraa. KoMMeHTapuii - He0Os13aTeIbHOE TOJIE, 3alMChIBAETCA B KOHIIE
CTPOKH.

CraBUTh KOMMEHTApUU MEXAY MOJSIMU UHCTPYKIMU Henb3s. [Ipumep IL-

POTPAMMBI:
Merkal: LD Sync (*npumep
IL*)
AND Start
S Q

Jlia myuniero BoCHpusTUS CTpoku |L BeIpaBHUBAIOT OOBIYHO B KOJOHKH
no nossiM. Pemakrop CoDeSys BeipaBHHMBaeT TEKCT aBToMarthyecku. [lomumo
3TOT0, PENAKTOp «HAJETy» BBINOJHIET CHHTAKCUYECKUH KOHTPOJIb U
BBIJICTICHUE LBETOM. TakK, KOPPEKTHO BBEACHHBIC OMNEPATOPHI BBIACISIOTCS

roJryObIM LIBETOM.

AKKYyMYJISITOP

AOCOIIOTHOE OOJIBIIMHCTBO HMHCTPYKIMHM |L  BBIOJHSAIOT HEKOTOPYIO
OTEpalI0 C COAEPKHUMBIM akKymyJsiTopa. OnepaHa, KOHEYHO, TOXe
NPUHUMAET ydyacTHE€ B MHCTPYKLIHUHM, HO PE3yJbTaT OMSATh TOMEIIAETCS B
akkymynstop. Hampumep, uncrpykius SUB 10 otHumaer wucio 10 or
3HAUYCHMSI aKKyMyJsTOpa W TMOMENIAeT pe3yibTaT B akKymyssiTop. Komanmbl
CpaBHEHHUS CpPABHUBAIOT 3HAYECHHE OMEpaHIa M aKKyMyJsTOpa, pe3yJbTaT

cpapHeuss MCTHUHA wnu JIOXKD BHOBb MNOMEIIAETCA B aKKyMYJSITOP.




Komanasl mepexona Ha METKYy CHOCOOHBI aHAJIM3UPOBATH AKKyMYJSITOP U
NPUHUMAThH PEIICHUE - BHIIOIHSTH NIEPEXO] U HET.

Axxymynarop IL sBisieTcst yHUBEpCalbHBIM KOHTEHHEPOM, CIIOCOOHBIM
COXpaHsTh 3HAUECHUS IEPEMEHHBIX JIFOOOTO THMA.

B akkymynstop mMoxxkHO momecTuTh 3HaueHue tuna BOOL, zatem INT
umu REAL, tpancnstop He Oyaer cuuTaTh 3TO omuOkoil. Takass ruOKOCTh HE
03HAYaeT, 4TO aKKyMYJSITOp CIOCOOEH OJHOBPEMEHHO COJEP’KAaTh HECKOJIBKO
3HAQUYEHUN pa3HbIX TUMOB. TOMBKO OJHO, NPUYEM TUIl 3HAYCHUS TaKKe
dbukcupyercs B akkymyisitope. Ecnu omeparusi TpeOyer 3HaueHHE APYroro
TUIA, «AKKyMYJISATOp» HCIONB3yeTcsl TepMHUH «pe3yibraty (result). Tak,
UHCTPYKIUSL OEpeT «TEKYIIM pe3yiabTaTy U (HOPMUPYET «HOBBIA PE3YJIbTATY.
Tem He MeHee MOYTH BCE PYKOBOJCTBA IO MPOrPAMMHUPOBAHUIO PA3THUUYHBIX

(GbUpM MIMPOKO UCIIONB3YIOT TEPMUH «AKKYMYIISATOPY.

Ilepexoa Ha MeTKY

[Iporpamma Ha IL BbIONHSIETCS MOApPsiA, CBEpXY BHU3. s u3MeHeHuUs
MOPSAAKA BBIOJIHEHUS U OPraHU3aliy LIUKIJIOB TPUMEHSETCS
nepexod Ha memxky. Ilepexom Ha MeTKy MOXkeT ObITh Oe3ycioBHbIM JMP -
BBITIOJTHSETCS BCErJa, HE3aBUCUMO OT 4ero-an6o. YcioBHbIM nepexon JMPC
BBITIOJIHSIETCS TOJIBKO mpu 3HadeHuu akkymyisaropa MCTUHA. Ilepexon
MOYKHO BBIIIOJIHATh KaK BBEPX, TaK M BHU3. METKU SIBJISIIOTCS JIOKAJIbHBIMU,
JIPYTUMU CJIIOBaMHU, epexoj Ha MeTKy B Jipyrom POU He nomyckaercs.

[lepexo/ il HY’KHO OPraHU30BbIBATH JOCTATOYHO aKKYpPaTHO, YTOObI

HC IIOJIYYHUTDb OCCKOHEYHBIH OUKII:

CroOku

[TocnenoBatenbHbI TOPSIAOK BBIMOTHEHHUS KOoMaH[ |L MOXXHO W3MEHSITh
pu ToMomu ckobox. OTKphIBaromas CKOOKa CTaBUTCS B WHCTPYKIIUU TTOCHE

orepaiuu. 3aKpbIBaroIas CKoOKa CTaBUTCS B OTJEIbHON cTpoke. MHCTpyKIuHy,



3aKIIOYCHHBIE B CKOOKH, BBITIONHSIOTCS B TEPBYIO ouepenb. PesynbpTaT
BEIYHCIICHUSI WHCTPYKIIMA B CKOOKax TIOMEMNIAETCS B JOTOJHUTEIHHBIN
AKKyMYJISITOP, IOCJIE YETO BBITOJHAETCA KOMaH/a, COJIepKalas OTKPhIBAOIIYIO

ckoOky. Hanmpumep:

LD 1

ST Counter

LD 5

MUL (2

SUB 1

)

ST y (*y = 5% (2-1) = 5%)
LD 5

MUL 2

SUB 1

ST y (F*y=5%2-1=9%)

CxoOku MOTyT OBITH BJIOKCHHBIMU. Kaxk/10€ BiOKeHHE TpeOyeT
OpraHU3aIliy HEKOETO BPEMEHHOTO aKKyMYJISITOpa. JTO BBI3BIBACT
HEOJHO3HAYHOCTH MPH BBIX0J1e U3 O10Ka ckoOok komanaamu JMP, RET, CAL u
LD. ITpuMeHsATh 3T KOMaHbI B CKOOKax HEIb3sl.

Moauduxkaropsl

JloGaBneHne K MHEMOHHUKE HEKOTOPBIX OMEPaTOPOB CHMBOJIOB -
mMoaudukaTopoB «C» 1 «N» MoaupUIIUPYyeT CMBICT HHCTPYKITUH. CUMBOIT «N»
(negation) BBI3BIBACT TUBEPCHIO 3HAYCHHS OTICPaH/Ia J0 BIMOJIHCHUS
uHcTpykiuu. Onepana nowken 0biTh THIOB BOOL, BYTE, WORD wmimn
DWORD.

Cumson «Cy (condition) mo0aBisieT MPOBEPKY YCIOBHA K KOMaH1aM
nepexoa, Bei3oBa u Bo3Bpara. Komanast IMPC, CALC, RETC 6yayt

BBIIIOJIHSTBCS TOJIBKO IpHU 3HaueHuH akkymyisaropa MCTUHA. [To6aBnenue



cuMBoja 'N' IpUBOJUT K CPaBHEHUIO YCIOBUSI C HHBEPCHBIM 3HAUEHUEM

akkymyssitopa. Komanaert JMPCN, CALCN, RETCN 6yayT BBITIOTHATHCS

TOJBKO TNpu 3HadeHun akkymyssitopa JIOXKb. Moaudukatop «N» 6e3 «Cy» He

HMECT CMBICJIAa B JAHHBIX OIIE€paluAaAX U HC IIPUMCHACTCA.

Onepartopbl

CrangapTHbie oniepaTtopsl IL ¢ nomyctumbiMu MoguduKaTopaMu

IpeJICTaBIICHBI B TA0JIHUIIE:

Onepatop Moagndnaratop
N

LD

ST
S

R

AND
OR
XOR
NOT
ADD
SUB

DIV
MOD
GT
GE
QE
NE
LE
LT
JMP
CAL

N

Onucanne

3arpy3HTh 3HaUeHHe olepaHIa

B aKKyMYIIATOP

IIpHCBOHTE 2Ha4YeHHE aKKyMYyJIATOpa olepaHIy
Ecmn akkymymatop MCTHHA, ycraHoOBHTB
norudeckuii onepann (MCTITHA)

Ecmu  akkymymatrop HNCTHHA, cBpocuts
norayeckui onepana (JIOKE)

[Topazpannoe 1

ITopazpannoe HJIH

ITopaspaanoe HJIM

[TopazpAanHad HHBEPCHA aKKyMyIATOopa
Cnoxxenne

Berautanue

YMHOKEHHE

Jenenne

JleneHne 1o MoayIio

IIepexon K MeTKe

Brizoe dyHKIHOHATEHOTO 6110Ka

Brixon #3 POU © BO3BpaT B BEI3BIBAIOIIYIO
nporpaMmy.

Onepatopsl S 1 R npumeHstorcs Toibko ¢ onepangamu tuna BOOL.

[Ipoune omepaTopsl pabOTAOT C JOOBIMU TEPEMEHHBIMH Oa30BBIX THIIOB.

[IpuBeneHHBIN

CITUCOK

COOCPIKUT OIICpaTophl, NoaAACPIKNBACMBIC

B



oOs3atensHOM Topsiake. Tpancistopel koxa CoDeSys mist  pa3snudHbIxX
anmnapaTHbIX mwiatpopm peanu3yroT pasnu4HbIC NOJIMHOKECTBA

JOTIOJIHUTEIBHBIX OIEPATOPOB.

2. lTopsinoK BHINIOJIHEHHS PA0OTHI

N3 TIPMJIOXKEHUS 2 no 3apanuio mpernojaBatesisi BeIOupaeTcs
BAPUAHT
TEXHOJIOTHYECKOMN CXEMBI.
Ha ocHoBaHuM 3ajaHHOM TEXHOJOTHUECKON CXEeMBI U OITUCAHUS
TEXHOJOTUYECKOTO IMpoliecca pa3padoTaTh:
= TEXHOJIOTHYECKHE TPEOOBAHUS K CXEME YIIPaBJICHHUS;
» TAOJIUILY CUTHAJIOB,;
« TIpukiagayro nporpammy s [UIK.
= JIaTh OMHMCaHUE PaOOThl MPUKIATHON MPOTPAMMEI.

B Ta6J'II/IHy CHUI'HAJIOB BHOCATCS:

. MOPSIAKOBBIM HOMEDP ITEPEMEHHOM;

. UMs [TIepEMEHHON (He AO0JHKHO COAEPKATh MPOOEIIOB U KUPUILIHUILHI);
. THUII IEPEMEHHON (TUCKPETHBIN, aHAJIOTOBBIN );

. KJIacC MepeMeHHOM (JIOKaibHas, T7I00anbHas);

. aapec (111 BHYyTPEHHUX TIEPEMEHHBIX HE 3aMOJHSAETCS).

IIpumep 3ano/HeHuss TA0 Ul IAPAMETPOB.

N r/n | HauMeHOBaHME VMma Twun Knacc Anpec
rnapamMeTpa
1. Temnepatrypa | Temp_1 | Axanor |Isobaj. %1BO
BO3IyXa
2. KHomnka SB1 Iuckp. Jlokai. -




«Ilyck»

3. Co31aHHe IPpOEKTa NPOrpaMMBbl.

[Tpu co3manuu NpoeKkTa UCHOIb3YETCS SI3bIK CTPYKTYPUPOBAHHOTO TEKCTA

, PeATM3YIONIUI CTPYKTYpPBI, IOJJOOHBIC CTPYKTYpaM si3bika Pascal.

[Tonw3oBatens 3amyckaeT CoDeSys nocieaoBaTeIbHBIM BHIOOPOM

IIPUIIOKEHUN:
Ilyck » Bce mporpammbl P 3S Software - CoDeSys V2.3 B CoDeSys

V2.3.
HoBprlii mpoekT oTkpriBaeTcs u3 rinaBHoro MeHio: File  New. B
oTkpbIBIIeMcs OkHe (puc. 3.1) BeiOupaercs tumn kouTposuiepa, PLC150.U-L,

BbIOOD MoATBepKaaeTcs HaxkaTueM Kiasuinn OK.

Target Settings

Configuration: INone

PLC100.R-M

PLC110.32.L

PLC150.A-L

PLC150.A-M

PLC150.-L

PLC150.1-M E
PLC1S0.U-L

PLC150.U-M

PLCE3L

Pucynok 3.1-Oxno kondurypaunu «Target Settings» nporpaMmmsl

[Tocne BbIOOpa MpoeKTa BHIBOAUTCS 3KpaHHas (hopma, 3a1aro1as T,
UMS U A3bIK IPOrpaMMUpPOBaHus epBUYHOTr0 KoMrnonenta New POU, rinaBHoOI
nporpaMmMbl KoHTposiepa. Heo0xoaumo BeIOpaTh A3bIK nmporpammupoBanus IL,

yCTaHOBUB (hJlaru B MO3ULIUAX, YKa3aHHBIX HA pUC.3.2.



Hoewiit nporpammubiii komnonent (POU) e 5w

Ura nosoro POU: [PLC_PRG e
i At peamsaum Ormena
(* MMporpamma L
(" PyHkuMoHansHLI 10K @ LD
(" Pymxuma " FBD
Tun pesynerara:  SFC
||| 27
" CFC

Pucynok 3.2- Bug okna «New POU» ¢ oTMe4eHHBIMH

napamMeTpamMu

Ipumeuanue. HUns enasuou npoepammst PLC_PRG u ee mun mensamo nenwvss.

[Tocne nonrBepxkaeHus Beioopa HaxkatueM kinaBuin OK otkpoercst okHO
HOBOTO IPOEKTa ¢ UMeHeM 1o ymoauanuio Untitled.

4. IlapaMeTpsbl BXO/10B U BHIXO/10B.

[TapameTpsl BXOI0B U BBIXOJ0B KOHTPOJUIEPA 33Jal0TCS Ha BKJIAJIKe
pecypcos (Resources) Opranuzaropa 00bekToB CODeSys ¢ momMoinpro
yruutel PLC Configuration (Koudguryparop IIJIK) (JIPNel n.3).

5. Co3nanue nporpamMmbl Ha sizbike |L
[Tpu Hanucanuu nporpaMMel B paboueit 30He BkiIaaku POUS
BBOJUTCS TEKCT, COCTOSINI U3 UMEH MEPEMEHHBIX METOK, ONEPATOPOB,

OIcpaHa10B, KOMMCHTApPHCB.

B tekcte IMpOorpaMMabI HCO6X0,Z[I/IMO YUCCTb TCXHOJIOTHYCCKHUC

Tpe60BaHI/I}I, NpeaAbABIICMBIC K CUCTCMC YIIPABJICHHA.



JIABOPATOPHASA PABOTA 4

IIporpammupoBanue IIJIK na sizbike FBD

Heab padoTbi: 3yuyuTh NPUHIUIIBI COCTABICHUS TPUKJIIATHBIX
MpOTrpaMMm JJisl HPOMBIIIJIEHHBIX JJOTUYECKUX KOHTPOJUIEPOB Ha sizbike FBD

naketa CoDeSys.

1. OO0mue cBeaeHus

FBD - »10 rpaduueckuii s3bik mporpammupoBanusi. OH paboTaeT ¢
MOCJIeI0BATEIbHOCTBIO LTI, KaKaasi U3 KOTOPBIX COJEPKUT JIOTMUECKOe WU
apuMeTHUecKoe BBIpAKEHHE, BbI30B (PYHKIIMOHAJIHHOTO OJIOKA, MEPEeXo] WU
UHCTPYKIIMIO BO3BpATa.

Huarpamma FBD ctpoutcs u3 KOMIOHEHTOB, OTOOpaXaeMbIX Ha CXeMe
npsimoyronbHukamMu. Bxoasr POU mn3o0pakaroTcst cieBa OT MpsSIMOYTOJIbHHKA,
BBIXOABl cmpaBa. BHyTpum mnpsmoyronpHHKa ykaszpiBaercs tun POU wu
HAaMMEHOBAHMS BXOJOB M BBIXOAOB. J[7s sk3eMIuIsipa GyHKIIMOHAIBHOTO OJI0Ka
ero HAaWMEHOBAHHE YKa3bIBaeTCS CBEPXYy, HaJd MOPSIMOYTOJIbHHKOM. B

rpaguuecKkux cucreMax IIPOTPAMMUPOBAHUS

MOKET CONCPIKATE KAPTUHKY, rpssMOYyTOJIBPHIUK KOMIIOHEHTA OTPAXKAIOIIYIO0 €0 THIIL.

34BUCAT OT HHCJIA BXONIOB Pasmep mpssMOYTroOJbHHMKA M BBHIXOJOB U YCTaHABIMBACTCS

rpauyecKuM peJakTOpoOM aBTOMATHYECKHU.

FID

ACTUAL ¥t
[SET_POINT LIMITS_ACTIVE}
P OVERFLOW!
TH
T

Y _MANLIAL
Y_OFFSET
' _MIN
MK
IAMLIAL
RESET

Pucynoxk 4.1- IIpumep rpaduyeckoro npeacraBjieHHs!

IK3EeMILIAPA GPYHKIMOHAIBHOTO O0s10Ka PI1D



[Iporpamma B FBD He 00s13aTenbHO AOKHA MPEACTABIATH OOJIBIIYIO
enuHyto cxemy. Kak u B LD, nuarpamma oOpasyeTcst U3 MHOYKECTBA IIETIeH,
KOTOpBIE BBIOJIHSAIOTCS 0/Ha 3a ipyroi. B CoDeSys Bce uenu onnoro POU
0TOOpaXkaroTCcs B €AMHOM I'papuueckoM OKHE, MPOHYMEPOBAHHBIE U
pa3/ielICHHbIE TOPU3OHTAIBHBIMU JIUHUAMU (pUC. 2). 3HAUEHUS IEPEMEHHBIX,
BBIYKCIICHHBIE B OJJHOM LIETIH, TOCTYITHBI B MOCJIEAYIOMUX LEMNIX cpa3y B TOM

&Ke paboueM IHKIIe.

LD
HIST 1 RAMP_INT_1 TIMER _1
[ HYSTERESIS | FLRIF_ T [ TaF '"-'-'l'u'""i
H_RESIN OUT—il ot I Q t START
MOHIGH [ 1 ASCEND 1T NS ET— R |
wjlow i 1 ¥—DESCEND e
2 TIMEBASE [ — |
B_RESET 'ﬁ‘_
5
INT_1
INTEGRAL | BLINK 1
STAHT _{IN QLITL IZ—'.i.ﬁ.El- E LI
1% ilhl | (x CWERFLOW| PO {TIMELDAWY u ‘
K !HI k| .'_ Ll |IIh'|I HIGH = g

Pucynok 4.2 - Jluarpamma FBD u3 n1Byx nenei
CoennHuTebHBIC JJMHUU

[Ipssmoyronsauku POU B FBD coennnens! nunusMu cBsa3u. CoequHEeHUsS
UMEIOT HapaBJIEHHOCTH CJIeBa HampaBo. Bxo 610ka MOKeT ObITh COSMHEH C
BBIXOIOM 0JIOKa, PACIONIOKEHHOTO cieBa OT Hero. [loMuMo 3Toro, BX0 MOXKET
OBITH COEAMHEH C NEPEMEHHON W KOHCTaHTOW. COeIMHEHNE TOJKHO
CBA3BIBaTh IEPEMEHHBIE WJIM BXObI U BBIXOJIBI OJTHOTO TUIA. B oTinn4yne ot
KOMITOHEHTa MepeMeHHas n3o0paxkaeTcs Ha Auarpamme 0e3 MpsSMOYToJIbHOM
pamku. [llupuna coequuurenbHoit tuauu B FBD ponu e urpaer. Cranmapt
JOMYCKAET UCIOJIb30BAaHUE COCTMHUTENIbHBIX JINHUM pa3HOU IUMPUHBI U CTUJIS

JJIA COGI[I/IHGHI/Iﬁ Pa3HOTO THUIIA.

IHopsinok BeimosiHenusi FBD

Brmonnenune FBD-nieneit uaer cnesa Hanpaso, CBEpXY BHU3. biiokw,



PAaCMOJIOKEHHBIE JIEBEE, BBIMOJHAIOTCSA paHblle. bJIOK HAUMHAET BBIYUCIATHCS
TOJIBKO I10CJI€ BEIYMCIICHUS 3HAYECHUM BCEX €ro BX0A0B. JlanbpHelume
BEIYHCIICHHS HE OyAyT ITPOJIOJDKEHBI 10 BRIYUCIICHUS 3HAUYCHUN Ha BCEX
BbIXOJIaX. /[pyruMu cioBaMu, 3HaY€HUS HA BCEX BBIXO/IaX TpauiecKoro 0oka
MOSABJISIOTCS OTHOBPEMEHHO. BhIUMCIIEHNE IENU CUUTAETCS 3aKOHYCHHBIM
TOJIBKO IOCJIE BEIUMCIICHHUS 3HAYCHUHN Ha BBIXO0IaX BCEX BXOAAIIMNX B HEE

QJICMCHTOB.

B HCKOTOPBIX CUCTCMAX IIPOTrPpaMMUPOBAHUA I10JIb30BATCIIb HMCCT
BO3MOKHOCTb CBO6OI[HO MNepcaABuUraTb OJ10KM C COXPaHCHUCM cBs3eil. B atom

CJIyda€ OpUCHTHUPOBATHCA HYKHO UCXOIA U3 MOPAAKA COG,ZII/IHGHI/Iﬁ. Pez:aKTop

FBD

CoDeSys aBToMaTH4eCKH pacCTaBiseT OJOKH B MOPSAKE BHIMOTHEHHS.

I/IHBepCI/Iﬂ JJOrHIY€CKHUX CUTHAJI0B

Hneepcus nocuuecxkoco cuenana B PBD uzo0paxaercs B BUjie
OKPYKHOCTH Ha COSMHEHUH, ITepPe/I BXOJI0M WIIH TIepeMeHHOU. HBepcust He
SIBIISIETCSI CBOMCTBOM CaMOTO OJIOKA ¥ MOXKET OBITh JIETKO JOoOaBIeHA HITH
OTMEHEHAa HEMOCPEICTBEHHO B TUarpaMMe.

MeTKl/I, nmepexoanl 1 BO3Bpart

[Topsinok BeimonHenus: FBD-ueneit auarpaMMbl MOKHO NMPUHYAUTEIBHO
U3MEHSATh, UCIOJIb3Ysd METKH M MEPEeXO/bl, TOUHO TaK XK€, KaK U B PEJICUHBIX
cxemax. MeTka cTaBUTCsS B Hayase J000H Lenu, IBISISCh, 10 CYyTH, HA3BAHUEM
naHHoW nenu. Llemb MoxkeT comepkaTb TONBKO OOHY METKy. MimMeHa MeTok

oOIIMM MpaBuUiiaM HAaMMEHOBaHUA uaeHTHGuKaTopoB MOK.

['paduueckuii pegakTop aBTOMaTUUECKU HyMEPYET LM AUarpaMMbl.
DTa HyMepalus NPUMEHSETCS UCKIIFOUUTENBHO JJIsI JOKYMEHTUPOBAHUS U HE
MOKET 3aMEHATh METKU. [lepexos 00s3aTeNIbHO CBSI3aH C JIOTHYECKON

MIEPEMEHHOI U BBITIOIHAETCS, eclii nnepemeHHast umeet 3Hauenne MCTUHA.



Jlst co3manmst 6€3yclIOBHOTO mepexoa ucmoiabizyercs: koncranta UCTUHA,
cBsi3anHas ¢ nepexogom. Oneparop Bo3Bpara RETURN MOKHO KCTIONB30BaTh B
FBD Tak ke, kak 1 nepexo] Ha METKY, T. €. B CBA3KE C JJOTHYECKON
nepeMeHHoi. Bo3BpaT npuBOANT K HEMEJICHHOMY OKOHYaHHUIO pabOThI
IIPOTPaMMHOI'0 KOMITOHEHTA ¥ BO3BPATY HA BEPXHHUM YPOBEHb BIOKEHUU. [

OCHOBHOM MpOrpaMmsl 3T0 Hauaso padouero nukia [TJIK.

2. IMopsaaoK BhINOJTHEHUS PAdOTHI

W3 ITPUJIOKEHMA 2 no 3aganuto nmpenoaaBaTestsi BBIOUpaeTCs BAPUAHT

TEXHOJIOTUYECKOU CXEMBI.

Ha ocHoBanumn BaI[aHHOﬁ TEXHOJIOTUYECKOM CXEMBI M OMCAHUS

TEXHOJIOTMYECKOTO Tpoliecca pa3padoTaTh:
TEXHOJIOTMYECKUE TPEOOBAHMS K CXEME YIPABIICHNUS;
Ta0JIMILy CUTHAJIOB;
npukiaanyo nporpammy s [JIK;
JIaTh OMKMcaHue paboThl MPUKIATHON TPOTPAMMBI.
B tabGnuiry curaaaoB BHOCSITCS:
MOPSAIKOBBIM HOMEP MEPEMEHHOMU;
MMsI IEPEMEHHOM (HE JI0JKHO COJIEPKaTh MPOOETIOB U KUPUILUIULIBI);
THUII IEPEMEHHOM (JIMCKPETHBIN, aHAJIOTOBBIN);
KJIacC TIepeMEeHHOM (JIOKallbHasl, TI00aIbHas);

aapec (111 BHyTPEHHUX TIEPEMEHHBIX HE 3aIIOTHSETCS)



Ilpusmep 3anoanesns TadIHULl NAPAMETPOE.

e Haumenezaune Hmn Tun Kaace | Aapec
n'n napamMeTpa
aHaNor o
i Temneparypa ro3zayxa Temp 1 rnodan. | %elB0O
2. Kuonka «Ilycks SBI1 AHCKp. | nokan. | -
3. Co3aanue NPOeKTa MPOrpaMMbl.

[Tpu co3ganuu MPOEKTa UCTIOJIB3YETCS SI3bIK CTPYKTYPHUPOBAHHOTO TEKCTA
ST, peanmusyroniuii CTpyKTypbl, TOJ0OHBIE CTPYKTYypam si3bika Pascal.

[Tonb3oBarens 3amyckaer CoDeSys nocnenoBateabHbIM BHIOOPOM

yck “p Bce mporpammbl -» 3S Software -» CoDeSys V2.3
“pCoDeSys V2.3.

HoBblii IPOEKT OTKPBIBACTCS U3 IIIABHOrO MEHIO: --File New. B

OTKphIBIIEMCsl okHE (puc .1) BeiOupaercs tun koHTposepa, PLC150.U-

L, Be16op nmoaTBepskaaeTcs HaxxkatueM kinaBuiu OK.

Turgei Sating:

(BT

Pucynok 4.3 — OxHo kondurypanus «Target Settings» nporpammsi

ITocne BbIOOpa MpoeKTa BBIBOAUTCS dKpaHHas (hopma, 3a1aro1as THII,
UM U SI3bIK IPOrpaMMUpoBaHus nepBuyHoro komnonenta New POU, rnaBHoii

nporpamMMmbl KOHTpoJsuiepa. Heobxoammo BeIOpaTh S3bIK MPOrpaMMHUPOBAHUS

FBD, ycTaHOBUB (yiaru B MO3UIMX, yKa3aHHBIX Ha pUC.2.



| Hopwil nporpussunesd counonest (POL ==

Visa wiapar o POL [ ' oK
Twn POU Hoee peamig Omrasss |
v [porpsis L S
Fopacarenta b S0 L
T * FED
T i) iyt ot " SFC

8T

CFC

Pucynok 4.4 - Bua oxkna «New POU» ¢ oTMeueHHbIMH TapaMeTpaMu

Ipumeuanue. Uns enasnoui npoepammst PLC_PRG u ee mun
MEHSMb Helb35l.
[Tocne moaTBepxkaeHus BbiOOpa HaxkatueM KiaBuiu OK oTkpoercs okHO
HOBOTO TIPOEKTa ¢ UMeHeM o ymordanuio Untitled.

4, ITapaMeTpbl BX0/10B M BBIX0/I0B.

[TapameTpbl BXOJOB M BBIXOJOB KOHTPOJUICpA 3aJalOTCS HA BKIIAJKE
pecypcoB (Resources) Opranusatopa o0bekToB C0DeSys ¢ momoripo
yruutel PLC Configuration (Koudguryparop IIJIK) (JIPNel n.3).

S. Co3nanue nporpammel Ha sizbike FBD

[Ipu Hanmcanuu porpaMMel B padoueit 30He Bkiaaaku POUS BBoguTcs
TEKCT, COCTOSIIIUM W3 HMMEH IEPEMEHHBIX METOK, OIEpaTOpPOB, OIEPAHIOB,

KOMMEHTApUEB.

B Tekcte mporpamMmbl  HEOOXOJUMO  YYECTh  TEXHOJOTUYECKHE

TpeOOBaHUs, MPEIBSIBIAEMbIEC K CHCTEME YIIPaBJICHUS.



JIABOPATOPHAS PABOTA 5

IIporpammupoBanue IJIK Ha si3bike SFC.

Heab padoTsl: M3y4uTh NPUHITUTIBEI COCTABICHUS TPUKIIATHBIX
IPOTpaMM JUISI IPOMBITINIEHHBIX JIOTHYECKUX KOHTPOJUIEPOB Ha si3bike SFC
naketa CoDeSys.

1. Oo01ue cBeaeHud

SFC - aT0 rpaduueckuii 361K, KOTOPBIA MO3BOJISIET OMKCATH

XPOHOJOTHYECKYIO MOCIEI0BATEIBHOCTD PA3JIMYHbBIX JEUCTBUM B
nporpamme. JJist 3Toro AeMCTBHS CBSI3bIBAIOTCSA C IIaraMu (3Taramu), a
MOCIIE0BATEILHOCTD PabOThI OMpPEEISIETCS YCIOBUSIMU IEPEXOI0B MEXKITY

nraraMu.

Init

—-SB=TRLUE
=
HOT ‘ MOVE
I
—¥=210 —+K=20

‘HE'L'RH \

~+T>120

CoLD \

Init

Pucynok 5.1 — Ilpumep SFC quarpammsl
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JIro6ast SFC-cxema cocTaBiseTcs U3 3J1€MEHTOB, PEICTaBISIOIINX

1Iarv M ycJioBHs nepexoaos (puc.5.1).

[laru moka3aHbl HA CXeMe MPSIMOYTOJIbHUKAaMU. PeanbHas paboTa mara
(leficTBUS) OMMUCHIBACTCS B OTJEIIPHOM OKHE CHCTEMBI TIPOTPaMMHUPOBAHHUS U HE
otpaxaercs Ha auarpamme. O HasHaueHuu 1mara SFC roBopuT TOBKO €ro
Ha3BaHME WJIH, €CJIM ATOTO HE JOCTATOYHO, KPATKOE TEKCTOBOE OMMCAHUE
(KoMMeHTapuit).

[laru Ha cxemMe MOTYT OBITh ITYCTBIMH, YTO HE BBI3BIBACT OIMINOKU TIPH
KOMIWJISIIAY MpoekTa. [TycThie maru SBisitoTcss HOpMOU NPy MPUMEHEHUH
IporpaMMHUpPOBAHUs CBEPXY BHU3, XapakTepHoro ajst SFC. Onpenenutsb
JIEHCTBUS, COOTBETCTBYIOIIHE IIIary, MOXKHO B JIt000e BpeMs. HeT Huuero
YAUBUTEIBHOTO, €CIIM MYCThIE IIIAaTM OCTAHYTCS U B 3aKOHUEHHOM IPOEKTE.
3amaueii MycTOro 11ara siBJseTCS OXKUJaHUE Iepexoa.

IHepexoambl

Huxe miara Ha coeTUHUTENBHOMN JIMHUU IPUCYTCTBYET FOPU30OHTAIIbHAS
yepTa, 0003Havaronas nepexo. Y CIIOBUEM MEPEX01a MOKET CIIYKUTh
JIOTUYECKasl IEPEMEHHasl, JIOTHYECKOE BhIPAXKEHUE, KOHCTAHTA UJTU TIPSMOM
azapec.

[lepexo/1 BEIOIHSIETCS IPU COOMIOEHUN ABYX YCIOBHIA:

1) nepexo/ pa3penieH (COOTBETCTBYIOIIUN eMy IIar aKTUBEH );
2) ycioBue nepexojaa umeet 3nauenue TRUE.

[IpocThie ycnoBUSI OTOOpaXKarOTCSI HEMOCPEACTBEHHO Ha JUarpaMmme
crmpaBa OT 4epThl, 0603Havaromuil mepexoa. B CoDeSys Ha quarpamme MOXHO
3aMKMCBIBaTh TOJBKO BBIpaKeHUS Ha s3bike ST. 1 TpOMO3IKHX YCIOBHI
MPUMEHSIETCS PYyrod moaxoj]l. BMecTo yciaoBus Ha AuarpamMMme 3amuchIBaeTCs
TONbKO uaeHTU(UKaTop Tmepexona. Camo K€ YCIOBHE OIKCHIBACTCS B
oTIenpHOM OKHe ¢ mpuMeHenueM s3bika IL, ST, LD umm FBD. Ilepemennsbie

HJIA IIPSAMBIC aapeca UCIIOJb3YIOTCA B YCIIOBUH IMIEPEX0Ja TOJIBKO JJIA YTCHHA. B
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YCIOBHOM  BBIP@XKEHUU  TEpexofa  HENb3s  BbI3BIBATH  IK3EMILIAPHI
(GYyHKIIMOHATBHBIX OJIOKOB W  HCIOJL30BAaTh OINEpaAldi0 TPHCBAWBAHMUS.
[IpuzHakomM TOTO, YTO HWACHTU(HUKATOP TMEpPEeXoJa HA JUarpaMMe SBISICTCS
OTAEIBbHO PEATM30BAHHBIM YCJIOBUEM, & HE MPOCTOM JOTUYECKON MEPEMEHHOM,
CIYKUT 3aKpalleHHbIA yroi nepexoja. B kauecTBe ycCIOBHUSI MEPEX0/ia MOXKET
ObITh 3amaHa Jiormueckas kKoHctanta. Eciam 3amano TRUE, To mar Oyaer
BEITIOJTHEH OJTHOKPATHO, 332 OJIMH pa0oyvHiil IIUKII, Jajee YIpaBlIeHNne MepenieT K
cnenyromeMy mmary. Ecnm 3agano ycnoBue FALSE, To mar OyaeT BEIMOIHATHCS
OECKOHEUHO.

HavaabpHbIH mar

Kaxxnas SFC-cxema HaunHaeTcs ¢ m1ara, BbIACICHHOTO
rpauYecKy JBONHBIMU BEPTUKAIBLHBIMU JIMHUSMHU WU TI0 BCEMY
nepuMeTpy. ITO - HauanvbHblll wiae. HamMeHoBaHWE HAYAJIBHOTO
ara Mo>keT OBITh MPOU3BOJIbLHBIM
(o ymosruanuio Init). HauanpHbli mar mpucyTCTBYET 00s13aTEIIbHO,
XOTS U
MOXET OBITh ITyCTBIM.

I[MapaJsiesibHbIE BETBH

Heckonbko BetBeit SFC moryt 6bTh mapamiensubivu. [Ipuznakom
napajuieIbHbIX BETBEI Ha CXEME SIBJISIETCS ABOHAS TOPU3OHTAIbHAS JTUHUS.
Kaxxnasa nmapaienpHas BETBb HAUMHAECTCS M 3aKaH4YMBaeTcs maroM. To ects,
YCIIOBUE BXOJa B IAPAJLIEIBHOCTh BCEr/la OJIHO, YCIOBHE BbIXOJA TOXKE OJHO Ha
BCEX.

[TapanyenbHble BETBU BBINIOJIHSIOTCS TEOPETHUECKU OJTHOBPEMEHHO. B
JKU3HU ATO O3HAYAET - B OJJHOM pabo4yeM LMKIIE, CIeBa HAIIpaBo. Y CJIOBHE
IIEPEX0/1a, 3aBEpLIAIOIIEE NAPAIIIEIBHOCTD, IPOBEPSETCA TOJIBKO B CIIy4ae, ECIIH
B KQXXJIOM NapaJyieIbHON BETBU aKTUBHBI MOCIEAHUE IIAry.

AJ]bTepHaTI/IBHbIe BCTBU
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Heckonbko BetBeit SFC Moryt ObITh ajdbTEpHATUBHBIMH BETBSIMHU.
[Ipy3HakoM aJIbTEpHATUBHBIX BETBEM Ha CXEME SBISETCA OJMHApHAs
rOpu3OHTANIbHAs JMHUSA. Kaxkgas anpTepHaTUBHAs BETBb HAUYMHAECTCS U
3aKaHYMBaeTCcsa COOCTBEHHBIM yclIOBUEM nepexoza. [IpoBepka ambTepHaTUBHBIX
YCJIIOBUM BBINOJIHAETCS CJIEBa HamnpaBo. Eciau BepHOE ycloBHE HAWIEHO, TO
IpoYre AaJIbTEPHATUBBI HE pPAacCMaTPUBAIOTCI. B albTepHATHBHBIX BETBAX
Bcerjga paboTaeT TOJbKO OJHA U3 BETBEH, MOITOMY €€ OKOHYaHue U Oyzer
O03HA4aTh MEPEXOJ K CIEAYIOUIEMY 3a ajlbTEpHATUBHOM rpynmnoi mary. [Ipu
CO3J1aHUU aNbTEePHATUBHBIX BETBEM KEJIaTeJIbHO 3a]1aBaTh
B3aMMOUCKIIIOUAIONIUE yCJIOBUSA. B 3TOM cilydae BEpOSTHOCTb JIOIYCTUTH
OIMOKY MpPH aHAIM3€ WM B Ipoliecce AOPA0OTKM IuarpamMMbl 3HAYUTEIBHO
HUXKE.

Ilepexoa Ha MPOU3BOJILHBIN IIAT

B o6miem ciiyaae SFC-cxema BoimosiHsieTcst cBepXy BHU3. CTaHAapTOM
JIOTYCKaeTCsl CO3/1aHME MEPEX0A0B Ha IPOU3BOJIBHBIN mar. i 3Toro
MPUMEHSIOTCS COCIMHUTEIIbHBIC JIMHUH C TIPOMEXYTOYHBIMHU CTPEITKAMH HIIN
OMMEHOBAHHBIE Mepexo/ibl. To ecTh Mepexo/1 BBIIOIHAETCS Ha 1Iar, UMs
KOTOPOTO YKa3aHO IO/ CTPEJIKON. B aHTI0SI3bIUHBIX HCTOYHUKAX NIEPEXO0/] Ha
NPOM3BOJIbHBIMH IIaT Ha3bIBAETCS «IPBDKOK» (JuMp).

[IppDKOK U3 OJTHOM BETBU MapalIeIbHOTO OJIOKA HAPYXKY BBHI3BIBAET
s dexT pazmHoKeHUsT Mapkepa. [IppbKOK BHYTph NapaylieIbHOTO OJI0Ka
HapyIlIaeT napajuiebHOCTh BeTBel. [10100HBIX TPIOKOB HEOOXOAMMO U30€eraTh.
2. IHopsinoxk BeIMOJIHEHUsI padOTHI

N3 TIPUJIOXKEHMA 2 o 3aganuto npenoaaBaTesi BBIOUpaeTcs BapUaHT

TEXHOJIOTUYECKOU CXEMBI.

Ha ocHoBannn 3ajaHHON TEXHOJIOTUYECKON CXEMBI U OITMCAHUS
TEXHOJOTHYECKOTI0 Mpoliecca pa3padoTaTh:

® TCXHOJIOTHYCCKHC Tpe6OBaHI/I$I K CXEMC YIIPABJICHUA,
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L4 Ta6J'II/IIIy CHUTI'HAJIOB,

e npukiIaaHyto nporpammy s [JIK;

® JaTh ONKCAHUE PadOThI MPUKIIATHON TPOTrPAMMBI.

B Ta6J'II/IIIy CHUI'HAJIOB BHOCATCA:

® IIOPSAIKOBBI HOMEpP IIEPEMEHHOM;

® UMs NIEPEMEHHOM (HE AOJKHO COJAEPKATh MPOOEIIOB U KUPUILIHUILHI);

® TUIl IEPEMEHHOM (IUCKPETHBIN, aHAJIOTOBBIN);

e KJIacC IEPEMEHHOM (JIOKaJIbHas, TJI00aIbHas);

e ajnpec (111 BHYTPEHHUX MEPEMEHHBIX HE 3aMOJHICTCS).

IIpumep 3ano/iHeHus Ta0IUIbI IAPAMETPOB.

Ne i/ [HaumeHoBanue napamerpa AMA Tun Knace |Anpec
1. Temnepatypa Bo3ayxa Temp 1l |anamor |rmoGan. (%IBO
2. Knomnka «Ilyck» SB1 TMCKpP. [IOKaJl. |-

3. Co3naHne NpoeKTa MPOrpaMMal.

[Ipu co3zganuy NpOEKTa UCIOJIb3YETCS SI3bIK CTPYKTYPUPOBAHHOTO TEKCTA

ST, peanu3syromuii CTPYKTYpBI, ITOJOOHBIC CTPYKTYypaMm si3bika Pascal.

[Tonp3oBatens 3amyckaer CoDeSYS mocienoBaTeIbHBIM BHIOOPOM

Ilyck -* Bee mporpammbl -» 3S Software - CoDeSys V2.3 -» CoDeSys
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HoBblii IpoeKT OTKphIBaeTCs U3 riiaBHOro Mexro-» File New. B

oTkpbIBIIeMcsl OkHE (puc.5 .1) BeiOupaercs Tun koHTposiepa, PLC150.U-L,

BBIOOD moaTBepkaaeTcs HaxkatueM kiapuiu OK.

Earget Latting:

Pucynok 5.1 — Oxno xondurypamun «Target Settings» mporpaMmmsl
[Tocne BbIOOpa MpOEKTa BHIBOAUTCS dKpaHHas (opma, 3aaroias THII,

UM U SI3bIK IPOrpaMMUpoBaHus nepBuyHoro komnonenta New POU, rnaBHoi
nporpaMMbl KoHTposiepa. HeoOxonumMo BeIOpaTh A3bIK IPOrPaMMUPOBAHMUS

SFC, ycranoBuB ¢iaru B MO3UIUAX, YKa3aHHBIX Ha puC.5.2.

Hopesl nporpaauip i enuanosedr (PO

Hiram smorn ORI (e
F [N paresa L

I O DA A Ve i

T i peasrnTina
e

Pucynok 5.2 — Bua okna «New POU» ¢ oTMe4eHHBIMU IapaMeTpamMHu

Ipumeuanue. Uns enasuou npoepammst PLC_PRG u ee mun

MEHAMb HEJIb3A.

[Tocne moaTBepxaeHus BbiOOpa HaxaTreM KiaBuind OK oTkpoeTcst OKHO

HOBOTO MPOEKTa ¢ UMeHeM 1o ymoauanuio Untitled.

44



4. IlapameTpsbl BXO10B U BHIX0/10B.

HapaMeprI BXOJOB M BLIXOJOB KOHTPOJUICPpA 3aAal0TCAd Ha BKIIAJKC

pecypcoB (Resources) Opranuszaropa o0bekToB C0DeESYS ¢ momornibio

yruinutel PLC Configuration (Konduryparop IIJIK) (JIPNel n.3).

5. Co3nanme nporpamMmbl Ha sisbike SFC

[Ipu Hanucanuu nporpaMmsl B padboueit 3oue Bkinaaku POUS BBoguTcs
TEKCT, COCTOSIIIIUN U3 UMEH IEPEMEHHBIX METOK, OIIEPAaTOPOB, ONIEPAH/IOB,
KOMMeHTapueB. B Tekcte mporpaMMbl HEOOXOIUMO Y4ECTh TEXHOJIOTHUYECKHUE

TpC6OBaHI/I}I, NpCABABIACMEBIC K CUCTCMC YIIPpaBJICHUSA.
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[MTPMJIOKEHME 1

3ananmue 1.

4

Jlunus /lozayuu npodykma
[IponyKT ¢ MOMOINIBIO 3arpy304HOTO TpaHcmopTepa 1 monamaetr B OyHKep
2. Tpauncnoptep paboTaeT 10 TeX Mop, OKa BeC MPOyKTa B OyHKEpe HE CTaHEeT
OoJple 3alaHHOro. 3areM TpaHcmopTep | ocTaHaBiMBaeTcs, cpabaThiBaeT
3aaBkKa 3 u Bkimodaercs TpaHcnoptep 4. Ilocie pasrpy3ku OyHKepa,
3aJIBUKKA 3aKpbIBAETCSA, TpaHCHIoOpTep 4 OCTaHABIMBAETCS M 3arpys3ka
HAaYMHAETCS BHOBb.

3agauue 2.

Tennosasa nywka

Bozayx BenTunsitopom 1 nmporossiercst uepes TerioByo nymky. B

3aBUCHUMOCTH OT YCTAaBKHU TCMIICPATYPhI BKIIOYACTCA OIMPCACICHHOC
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KOJIMYECTBO HArpeBaTEIbHbIX 3JIEeMEHTOB 2. CleyeT y4ecTb, YTo
HarpeBaTeNIbHBIC AJIEMEHTHI HE TOJDKHBI pab0TaTh IPYU BRIKITIOYECHHOM
BEHTWISITOPE. 3-U3MEPUTEIb TEMIIEPATYPHI.

3aganmue 3.

Booonazpesamenvnaa ycmanoexka
Bopna 4gepe3 3anuBHOM Kianad | 3amoyiHseT EMKOCTh IO OINPENEIEHHOTO
YpOBHSI, U3MepsaeMoro nardukoM ypoBHs 2. Boga TOHom 5 HarpeBaetcst 110
3aJJaHHOW TEMIIepaTypbl, U3MEPAEMON TaTYUKOM TEMIIEPATYPHI 3, U CIUBAETCS

4yepe3 CIMBHOM KianaH 4.

3apanue 4.

'
BRI NONHEE
radbl

3 TEMBIA

TONNKED BoAayX

XONoOHBIR
BO3Y X
Tennozenepamop
[Ipu HaxaThM Ha KHOIKY IIyCK, 3BYYUT NPEAYyIPEAUTEIIbHAS
CUTHAJIM3als U 3alyCKAeTCs OCHOBHOM BEHTWIATOP TEIoro Bo3ayxa 1. [Tocne

3aITyCKa OCHOBHOT'O BCHTHUJISITOPA, BKIIFOYACTCA TOIIMBHBIN BCHTUJIATOP 2 JJIA
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npoaysku (10 c). 3aTem BKIIIOUAETCSl TOIJIMBHBIN COJIEHOUIHBIN KianaH 3 1
TOTUTMBHASI CMECh 3aKauyuBaeTcs B Kamepy cropanus (5 c¢). CpabareiBaet

3ananibHas ceeva 4 (4 ¢). Pene miaMeHn 5 KOHTpOJIMPYET HATMYUE TUIAMEHMU.
Ecnu nitaMst He mOsIBUIOCH B TEUEUHUE S C., MPOIIECC PO3IKUTA BHITTOTHICTCS
enie pa3 (c mpoayBku Bo3ayxoM 15c.). [Ipu moBTOpHOM HE3amycke arperara

BKJIFOYAETCS MPOAYBKa | MUH. U aBapuiiHas curHanu3auud. [Ipu HopmanibHOM

3aIlyCKe arperara, CUCTeMa JOJDKHA KOHTPOJIMPOBATh TEMIIEpATypy BO3AyXa Ha

BBIXO/IC TEPMOTIpeoOpa3zoBaTeIeM 6 U U3MEHSATh CKOPOCTh BPAIICHUS
TOIUIMBHOTO BeHTUJIsATOpA 2. [Ipn ocTaHOBKE arperara, npoAyBKa JOJKHA

OCYIIECTBIIATHLCS JIO TEX MOP, TIOKa TeMIepaTypa He ynaaet Hike Tmin.

3aganue 5.

Onucanve TEXHOJOTHYECKOIO nmpoiecca

3epHo uepe3 3aIBHKKY 1 MocTymaeT Ha ApOoOUIIKY 2 U Jajiee Ha

TpaHcnoptep—cMmecutenb 5. Crofa ke MocTynaroT nepepadoTaHHbIE B
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MOMKEKOpHEepe3Kke 4 KOPHEIIO/IbI (3 TpaHCHOPTEp HApE3aHHBIX KOPHEILIOAO0B).
TpaHcopTepoM CMECUTENEM 5 CMECh 3arpy’KaeTcs B CMECUTEIND 0.
[IpenycMOTpeTh COBMECTHYIO U pPa3/iesibHYI0 pabOTy JIMHUM 3epHa U
KOPHEIIOJIOB.

3axanmue 6.

Onucanue TeXHOJOTMYECKOr0 Mpouecca

3epHO W3 OyHKepa depe3 3aJBIKKY | ToCTymaeT Ha TpaHCIOpTEp 2 U Jajee B
apobmiky 3. M3menpueHHoe 3epHO Hopued 4 momaercs Ha IIIHEKOBBIN
TpaHcnoptep 5 u ganee nubo B OyHkep 8 nubo B OyHkep 9. JluHus moimxHa
OTKJIIOUUTHCA TIPU 3aMOJIHEHUHM OJHOTO U3 OyHKepoB. Pexum paboTbl

AIEKTPOABUTATEIICH IOTOYHOM JIMHUN KPATKOBPEMEHHBIN.
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3axanmue 7.

18

15

16

Onucanne TeXHOJOTHYECKOT0 nmpomecca

N3 3aBanbHOI siMBI 1 cemMeuku yepes 3aIBUKKY 2 HOpUEH MOIAt0TCs Ha
ITHEKOBBIN TPAHCIIOPTEP M 3aTEM Yepe3 3aJBUKKY 5 U 6 3anonHs0T OyHKepa 7
u 8. 13 OynkepoB 7 u 8 uepes 3aaBMKKH 9 1 10 ceMeuku MmocTynarT Ha
HAKJOHHBIN TpaHcnopTep 11, KOTopsIil 3anoaHseT xum 12.

[locne xuma Macio W3 HAKOMUTEIBbHOW EMKOCTHM HacocoM 13 mopaercs B
eMkocTh 18. JKMbIX mociie oT)KMMa MOCTyIaeT Ha TpaHcnoptep 14 u nanee
HOpHel 15 3arpykaercs B HakONUTENIbHbIH OyHkep 16. Pexum paboThl

JIBUTATEJIEH KPATKOBPEMEHHBIN.

3ananue 8
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Onucanue TEXHOJOTHYECKOI0 Mpolecca

3epHO MOCTYIAET Ha TpaHcHopTep 4 yepe3 oJHy U3 3aBuxeK 1,2 wim 3
WM Bce BMecTe (BbIOOP 3aJBUKKH ITPOU3BOAUTCS ONEpaTOpoOM) U fajiee Jaudo B
TenexkKy 7 naumbo Ha ApoOuiky 5 u pganee B OyHkep 6. Cxema J0imKHA
OTKJIIOYAThCS TpHU CcpabaThIBaHUM JlaTYMKA YPOBHS B OyHKepe 6 WU mpH

Cpa6aTI)IBaHI/II/I JaTynKa JaBJICHHUA IO TEICHKKOM.

3aganue 9

ML [

2

Onucanue TEXHOJOTHYECKOI0 Mpolecca
3epHO U3 3aBAILHOM SIMBI uepe3 3acioHKy | Hopuel 2 mojaeTcs Ha ApOOUIIKy 3,
r7ie OHO u3MelbyaeTcs. M3aMenpueHHOe 3epHO uepe3 3acliOHKY 4 3arpyKaeTcs B
Ooynkep 5. IlpemycMOTpeTh OTKIIIOUEHHE CXE€Mbl B paboyeM MOpsAKE U TpH
cpabaTblBaHMM JAaTYUKOB YPOBHS. JIBUratenu TEXHOJOTUYECKOW CXEMBI

paboTaroT B KPaTKOBPEMEHHOM PEXUME
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3aganue 10

| |
H\-T\f
2

1

Onucanue TEXHOJOTHYECKOI0 MpoIecca
TexHonmoruueckasi JMHUS COCTOUT W3 JIMHUU TNEpepabOTKU 3€pHA U JIMHUH
nepepaboTKH KOPHEIJION0B. B cocTaB JMHUM MepepadOTKU 3epHa BXOAST
3aaBMKKa 1 B 3aBasibHOM siMe, HOpus 2, ApoOuika 3. JluHus nepepaboTKu
KODHEIUUIOJIOB COJIEPKUT OyHKEp Hepe3aHbIX KOPHEIUIOAOB 6, 3aIBHXKY
OyHKepa7, MOMKY KOpHEpE3Ky 8, TPAaHCIIOPTEP M3MENIbUYEHHbBIX KOPHEIION0B 5.
[TponykThl ¢ 00eux JUHUKA MOCTYNAIOT Ha TPAHCIOPTEpP CMECUTENb 4 U Jajnee
3arpyskaroTcs B Tenexky 9. [IpeaycMoTpeTs pa3aesibHy0 U COBMECTHYIO paboTy

JMHUN niepepadoTKU 3epHA U KOPHETLIOI0B.
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3aganmue 11

Onucanue TeXHOJOTMYECKOr0 Mpouecca
3epHO U3 3aBaJbHOM SIMBI HOpUeH | mogaeTcst Ha TpuepHbIil 6J0Kk3. OuuieHHOe
3epHO HOpHeil 4 3arpyxkaercs B Oynkep 5. Ilpemycmorpers paboTy JWHUU C

OYHCTKOM 3epHa 1 0€3 OYUCTKH.

3aganue 12

A A e

Onucanue TeXHOJOTMYECKOr0 Mpouecca

3epHo uepe3 3aciOHKY | HOpuel 2 moAaeTcss Ha MeTaTeIbHbIN TpaHcopTep3.
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3aganue 13

Onucanue TEXHOJOIMYECKOro nmpouecca
3epHo u3 OyHKepa | depes 3acIOHKY 2 NIHEKOBBIM TPAHCIIOPTEPOM 3 TOAACTCS
Ha wMenbHHIy 4. Ilpoaykt momona Hopuel S5 monmaercs B OyHkep 6.
[IpenycMOTpeTh OTKIIOYEHHE JTUHUU TPU 3aMOIHEHHH OyHKEpa MO CHUTHATY
JaT4YrKa YPOBHSI.

3ananue 14

Onucanue TEXHOJOTHYECKOI0 Mpolecca
[Tponykt u3 OyHkepa | HIHEKOBBIM J103aTOpPOM KOopma 3 mojaercsa B OyHKEp
no3atop KopMmopazgatuvka 4. IlpenycMOTpeTb OTKIIIOYEHUE JIMHUM MPU
cpabaTblBaHMM JaTyuKa YpOBHS B OyHKepe pno3arope 4. s UCKIIOUEHHs

00pa3oBaHus CBOJOB MPU XpaHEHUHU KOpMa IIpeaycMaTpuBaeTcst BUOpatop 2.
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3aganue 15

/&\

Onucanue TEXHOJOIMYECKOro nmpouecca
Kopuemnons! u3 OyHkepa 5 dyepe3 3J€KTPOMAarHUTHYIO 3aCIOHKY 6 MOCTYyHaroT
Ha ckpeOkoBbiii TpaHcnoptep 4 TK-5b, KOTOpbIii NpPOM3BOAMUT 3arpy3Ky
KOPHEKITyOHEMOMKHN 3. N3menbueHHbIE KOPHEIIObI LIHEKOBBIM
tpaHcnoptepoM 2 III3C-40 3arpyxkaroTcst B cMecuTens 1.

3aganue 16

— v
L

Onucanue TEXHOJOIMYECKOro nmpouecca
[Ipu oTKphITUM 3aciAOHKM |1 TOPOAYKT HOpuel 2 momaerca B APOOMIKY 3.
W3menbpueHHBIN TPOIYKT U3 APOOUIIKA Yepe3 3aCIOHKY 4 3amoiiHieT OyHKep 5.
[IpenycMOTpeTh OTKIIOYEHHE JTUHUU TPU 3aMOJHEHHH OyHKEpa MO CHUTHATY

JaTYMKa YPOBHSI.
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3aganue 17

Onucanue TeXHOJOTMYECKOr0 Mpouecca
3epHo u3 OyHkepa | depes 3aciIOHKY 2 NIHEKOBBIM TPAHCIIOPTEPOM 3 TOAACTCS
Ha gapobunky 4. V3MmenpueHHBIH TPOAYKT TpPAHCHOPTEPOM S5 uepe3
AJIEKTPOMATHUTHEIE 3aCJIOHKH 6, 7, 8 3arpykaercst B oquH U3 OyHkepoB. Beibop
OyHKepa OCYyIIECTBISETCS ONEPATOPOM.

3aganue 18

Onucanue TEXHOJOIMYECKOro nmpouecca
I'mmvna w3  3aBampHOM  siMBI | TpaHcmopTepoM — mojaeTcs  Ha
KaMHEBbIJCNUTENbHbIE Balblbl 3. Jlamee rnmHa OyneT MNPOXOAWUTH uepe3

raJkue Balblibl 4 W TNOCTynaTh B riauHOMewmanky 5. I'muHa mpeccom 6
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BBIJIABJINBACTCA U IOCTYIIAET HA PE3aTEIbHBIA MEXaHU3M 7.

3aganue 19

MpomesyTodr

A et hR

Onucanue TeXHOJOTMYECKOr0 Mpouecca

Cucrema mnoeHHs BOJABI JOJDKHA NIPELYCMaTpUBaTh CIEAYIOIIUE PEXKUMBI
paboThl: MoJa4ya BOJBI B CHCTEMY MOEHHUsA Oe3 MOAOrpeBa B JIETHUN MEPHO;
nojadya B CHCTEMY IOEHUS MOAOTPETOM BOJBI B 3MMHHUN NEPHUOJ; IMOJavya
NOJI0TPETON BOJBI B MOCUHYIO.

B netHuii nepuos Bosia MOCTYNAET B CUCTEMY ITOEHUS YEPE3 AIEKTPOMATHUTHBIE
knananel YAL, YA2, YA3.

B 3umHuii nepuos Boja yepe3 3aciIoHKy YAO MpHu 3akpbITOil 3acioHke Y A3
BOoJla mocTtynaeTr B BopoHarpesarens EK1. Bomonarpesarens Bkirodaercs npu
ero 3anojsiHeHHH. KOHTpoiap 3a ypOBHEM BOJABI B BOJOHAarpeBaTese
OCYLIECTBJISIETCS MAHOMETPUYECKMMHU Jardyukamu ypoBHsA. Korma Boaa
JOCTUIaeT  3aJaHHOM  TeMIlepaTypbl, BOJOHArpeBaTeldb  OTKIKOYAETCH,

BKJIFOYAETCSI HACOC W NOJAET BOJY B CHCTEMY IIOEHUS 4YEpe3 OTKPBITYIO
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3acioHKy YAS. KoHTposib 3a aBieHUEM BOJIbI B CUCTEME OCYIIECTBISETCS C
noMoIb0 AaTunkoB naBieHus SP1,SP2. AmnanormynasiM oOpazoM cuctema
paboTaeT B TOM ciyd4ae, €Clid IMOJOTPETyI0 BOAY HEOOXOAMMO MOAaBaTh B
MoeuHyr. OTIHYKE COCTOMT B TOM, YTO BOJa B MOEUYHYIO MOCTYMAET 4Yepes3

3aciIOHKY Y A7 mpu 3aKpbITOii 3aciIoHKe YAS.

3aganue 20

Onucanue TEXHOJOTHYECKOI0 Mpolecca
Pazpaborate cxeMy ymnpaBiieHHs OTONMHUTEbHO-BEHTUISLIMOHHON YCTaHOBKOM.
[lomaua Bo3gyxa B OTOMUTENbHO-BEHTHJIALIMOHHYIO CHUCTEMY OCYILECTBIISETCS
BEHTWISAITOPOM. B X010/1HOE Bpemsi rojia BO3yX MOJI0rpeBaeTcs: Kanopudepom.
Terublil BO3IyX B MOMEUIEHUE TIOMAIAET YEPE3 CUCTEMY BO3AYXOBOJIOB. B ToMm
cily4yae, €ciu TemIleparypa BO3jJyXa B IMOMENICHUU MOHMXKAETCS JBUTATENb
BEHTUJISITOPA MEPEXOAUT HA MOHWKEHHYIO YaCTOTY BpalleHUsI.

3aganue 21
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Onucanue TEXHOJOTHYECKOI0 Mpolecca
[Iponykt Ha mIaTOpMEHHBIA pa3gaTYMK KopMma 3 MOAAaeTCs 3arpy304HBIM
TpaHCIOPTEPOM 2 U IIHEKOBBIM JI03aTOPOM KopMa u3 OyHkepa 1.
[InaTdopmeHHbI pa3aTYUK HAyMHAET ABUIKEHUE MOCJE TOTO, KaK Ha HEro
najgaeT nepsas nopuus kopma. IIpu s3Tom Tpancmoprep 3 IBHXKETCS BIIPaBo.
[Tpu Hae3ne Ha KOHEUHBIN BhIKIIOYaTeN b SQ1 KOpM cOpackiBaeTcs B KOPMYIIKH
U TpaHCHoOpTep ocTaHaBiuBaercs. OOpaTHOe JBMXKEHHE IUIATPOPMEHHOTO
pa3naTyMka HauMHAEeTCs 4Yepe3 OJIHY-ABE CEKYHIbl, MPU ITOM IMPOUCXOJUT
3aloJIHEHUE BTOPOM  MOJOBUHBI  IUIATQPOPMEHHOro paszaaruuka. UYepes
BBIZICP’KKY BPEMEHHM JOJKHO TPOU30UTH OTKIIOYEHHE IIHEKOBOIO 103aTopa
KOpMa, a OCTaTKOB KOpMa Ha 3arpy304HOM TpaHCIOpPTEpe 2 JOJKHO XBATHUTh
JUIsL 3alOJIHEHUsI OCTaBHIeicss yacTh ¢poHTa Kopmuienus. [lpu Haesne Ha
KOHEYHBIN BhIKIIOYaTENb SQ2 MPOUCXOAUT cOpachiBaHME KOpPMa BO BTOPYIO
MOJIOBUHY KOPMYIIEK U OTKJIIOUeHHE Bcel cxembl. COpOoC KopMa B KOPMYILIKH

IMPONU3BOIUTCH ILIIYKKOBBIMU C6paCBIBaTCJI}IMI/I.
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