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Y,lU{ 676-5 (075)
 
Ilporpaseaapoaanae KOHTPOJIJIepa na npaxepe KOHTPOJIJIepa smc PneuAlpha2:
 
MeTO,lJ;HqeCKHe YKa3aHHjJ: K JIa60paTopHoM pafiore / COCT. I', II. EyMJIOB,
 
A. B. EJIHCeeB, P. B. EmpHMoB, B. H. OCTPOyMOB, B. E. IlonoB; rOYBIlO 
CIl6rTYPIl.- CIl6., 2009. - 20 c. 

Merozmsecxae YKa3aHH5I npezmaaaasensr LUI5I BbIIIOJIHeHHM JIa60paTopHoH pa60TbI rro 

OCHOBaM nporpasoaapoaaaas JIOrHqeCKHX KOHTpOJIJIepOB aa 6a3e KOHTpOJIJIepa PneuAlpha2 

!pHPMbI SMC, conepxar onncanae nafoparopaoro oreana H nopaaox BbIIIOJIHeHH5I patiorsr, 
conepxaaae orsera rro pafiore, KOHTPOJIbHbIe sonpocsr, BapHaHTbI 3a.n;aHHH na pafiory H rrpnsrep 
BbIIIOJIHeHH5I onaoro H3 BapHaHTOB 3a.n;aHHH. 

MeTo.n;HQeCKHe YKa3aHH5I npezmasaaseasr LUI5I cTy.n;eHTOB CJIe.n;YIOIUHX CrreUHaJIbHOcTeH: 

220301 «ABToMaTH3aUH5I TeXHOJIOrHQeCKHX nponeccos H npoasaoncra ueJIJIIOJI03HO-6YMa:>KHOH 

rrpOMbIIIIJIeHHocTH», 150405 «MaIIIHHbI H ooopyaoaaaae JIeCHOrO KOMrrJIeKca», 240801 «MaIIIHHbI 
H annaparu XHMHQeCKHX npoassoncrs». 

Pe~eH3eHT: 3aB. Ka4>e,lJ;pOM HH4>opMa~HoHHo-H3MepHTeJIbHOM TeXHOJIOrHH H 
CHCTeM ynpasnenaa rOYBIlO CIl6 rTYPIl, nporp., zt-p TeXH. nayx 
Konnpanncosa r. A. 

IlO,lJ;rOTOBJIeHbI H peKOMeH,lJ;OBaHbI K rrenarn Ka4>e,lJ;pOM aBTOMaTH3a~HH 

TeXHOJIOrHqeCKHX rrpoueccos H npOH3BO,lJ;CTB rOYBIlO CIl6 rTYPIl (npoTOKOJI 
NQ 7 OT 29.04.2009). 

YTBep:>K,lJ;eHbI K H3,lJ;aHHIO MeTO,lJ;HqeCKOM KOMHCCHeM 4>aKyJIbTeTa ACYTII 
rOYBIlO CIl6 rTYPIl (npoTOKOJI NQ 7 OT 30.04. 2009). 

Pe,lJ;aKTOp H xoppexrop H. II. HOBHKoBa 
TeXHHqeCKHM peztaxrop Jl. .5I. THTOBa 

Ilozm, K nesara 18.05.09. <I>opMaT 60x84/16.
 
EyMara THn. NQ1. Ile-rarr, odiceraaa. 06beM 1,5 nes. JI.; 1,5 yq.-H3,lJ;. JI.
 
THpa:>K 150 3K3. 113,lJ;. NQ 56. UeHa «C». 3aKa3 NQ !!.{.. C~:
 

PH30rpa4> rOY BIIO Camcr-Ilerepfiyprcxoro rocynapcrseaaoro 
TeXHOJIOrHqeCKOrO ynasepcarera paCTHTeJIbHbIX nOJIHMepOB, 198095, CIl6., 
yJI. I1BaHa qepHbIx, 4. 

© rOYBIlO CaHKT-IleTep6yprcKHM 
rocyztapcrneanuii TeXHOJIOrHqeCKHH 
yHHBepcHTeT paCTHTeJIbHbIX 
nOJIHMepOB,2009 
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BBE,UEHHE 

IlHeBMaTHKa llIHpOKO npaaeaaerca B QeJIJIIOJI03HO-6YMa:>KHOH 

npOMbIIIIJIeHHOCTH. B JIa60paTOpHOM CTeH,lJ.e HMelOTCjI nHeBMaTHqeCKHe 

HCnOJIHHTeJIbHbIe MeXaHH3MbI, nHeBMOpaCnpe,lJ.eJIHTeJIH C anexrpoynpasneaaea, 
pene ,lJ.aBJIeHHjI, ynpaanaesasre npOMbIIIIJIeHHbIM KOHTpOJIJIepOM qmpMbI SMC npa 
nOMOII.I.H nporpasoaaoro ofiecnesenas qmpMbI SMC, KOTOpOe n03BOJIjleT 

HarJIjI,lJ.HO npa nOMOII.I.H <PYHKQHOHaJIbHbIX 6JIOK-CXeM aanporpasoraposars 
KOHTpOJIJIep ,lJ.JIjI pemeana TeX HJIH HHbIX saztax. 

B HaCTOjlII.I.HX MeTO,lJ.HQeCKHX YKaJaHHjlX npaaezteaa JIa60paTOpHM pafiora, 

n03BOJIjllOII.I.M HarJIjI,lJ.HO OTpa60TaTb npHHQHn npOrpaMMHpOBaHHjI 

npOMbIIIIJIeHHbIX KOHTpOJIJIepOB npa nOMOII.I.H O,lJ.HOrO H3 nara j13bIKOB crannapra 

IEC 1131-3, paspafioraaaoro B 1992 r. Me:>K,lJ.yHapO,lJ.HOH 3JIeKTpOTeXHHQeCKOH 

KOMHccHeH, a HMeHHO, j13bIKa <PYHKQHOHaJIbHbIX 6JIOKOBbIX ,lJ.HarpaMM - FBD 

(Function Block Diagrams). TaK:>Ke paCCMaTpHBalOTCjI OCHOBHbIe nOHjlTHjI 

nporpaseaaoro ofiecneseaaa ECC-PNAL-PCS/WIN-E, OCHOBHbIe ,lJ.eHCTBHjI no 

nO,lJ.KJIIOQeHHIO KOHTpOJIJIepa PneuA1pha2 K PC, C03,lJ.aHHIO nporpasoasr ,lJ.JIjI 

KOHTpOJIJIepa, aarpysxe H sarrycxe nporpaMMbI B KOHTpOJIJIepe, a TaK:>Ke KOHTpOJIIO 

ee HCnOJIHeHHjI na PC. 
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OTIMCAHMEflAEOPATOPHorOCTEHnA 

06II.l;l1M BM)]; JIa60paTOpHOrO CTeH)];a npasenen aa pac.l , ITpMHUMnMaJIhHasI 

nHeBMaTMtleCKasI CXeMa npaaeneaa na pac.Z, ITpMHUMnMaJIhHa~ 3JIeKTPMtleCKasI 

CXeMa npasezteaa na pac.J. Jlafioparopmaii CTeH)]; COCTOMT M3 KOHTpOJIJIepa SMC 

PneuAlpha2, )];ByX naeaaopacnpenemrrenea C 3JIeKTPoynpaBJIeHMeM )];JI~ 

npe06pa30BaHM~ 3JIeKTPMtleCKOro CMrHaJIa, nocrynarouiero C KOHTPOJIJIepa B 

nHeBMaTRlIeCKMM, )];ByX nHeBMOUMJIMH)];POB, rrpeofipaaytomax nHeBMaTRlIeCKMM 

CMrHaJI B MexaHRlIeCKoe )];eMCTBMe (BhI)];BM)KeHMe M BT~rMBaHMe lIITOKa 

nHeBMOUMJIMH)];pa), xertapex )];aTtIMKOB nOJIO)KeHM~ lIITOKa nHeBMOUMJIMH)];pa, 

epMJIhTPa-peryJI~TOpa, npa nOMOI.U;M xoroporo sanaercs )];aBJIeHMe nosztyxa B 

CMCTeMe, pene )];aBJIeHM~ C 3JIeKTPMtIeCKMM BhIXO)];OM, KHonKM «3anaioutee 

B03)];eMCTBMe» (nocunaiouiee 3JIeKTPMtIeCKMM CMrHaJI na KOHTPOJIJIep), xersrpex 
JIaMn MH)];MKaUMM [1,2,4]. 

Onacanae pa60TbI OCHOBHbIX yCTpOHCTB CTeH~a 

Koumponnep npezuraanaxen )];JI~ ofiecnesenaa BhItIMCJIMTeJIhHhIX rrpoueccos. 
MMeeT BXO)];hI M BhIXO)];hI )];JI~ nOJIYtIeHM~ CMrHaJIOB C )];aTtIMKOB M OTnpaBKM 

CMrHaJIOB na MCnOJIHMTeJIhHhIe MexaHM3MhI. B 3aBMCMMOCTM OT npOM3BO)];CTBeHHoM 

Heo6xo)];MMOCTM K KOHTPOJIJIepy MOryT 6hITh nO)];KJIlOtIeHhI pamoofipaanue nJIaThI 

pacmapeaas )];JI~ YBeJIMtIeHM~ KOJIMtIeCTBa nO)];KJIlOtIaeMhIX yCTPOMCTB, 

npeofipaaoaaaaa BM)];a CMrHaJIa, pa)];MOCB~3M M T. n, 06JIa)];aeT 3HeproHe3aBMcMMoM 

rraxerrsro, B KOTOpylO MO)KHO sanacars COCTaBJIeHHhIM onpeneneaasnr 06pa30M 

nporpaseanufi KO)];, B COOTBeTCTBMM C KOTOphIM KOHTPOJIJIep fiyner BhITIOJIH~Th Te 

MJIM MHhIe epyHKUMM. B CTeH)];e K KJIeMMaM KOHTpOJIJIepa nO)];KJIlOtIaIOTC~ CMrHaJIhI 

co cJIe)];ylOI.U;MX yCTpOMCTB. 

CMrHaJIhI BXO)];HhIe (Input): 

1. Knonxa «BXO)];HOH CMrHaJI» - npa Ha)KaTMM nocsrnaer 3JIeKTPMtIeCKMM CMrHaJI. 

2.	 CMrHaJI C pene )];aBJIeH~ - nocsrnaer CMrHaJI npa HaJIMtIMM Heo6xo)];MMOrO 

)];aBJIeHM~ soaayxa B CMCTeMe. 

3.	 CMrHaJI C repxona nHeBMOUMJIMH)];pa 1, oTo6pa)KalOI.U;MM nOJIO)KeHMe lIITOKa 

«BT~HYT»• 

4.	 CMrHaJI C repxona nHeBMOUMJIMH)];pa 1, oTo6pa)KalOI.U;MM nOJIO)KeHMe lIITOKa 

«BhIT~HYT» • 

5.	 CMrHaJI C repxona nHeBMOUMJIMH)];pa 2, oTo6pa)KalOI.U;MM nOJIO)KeHMe lIITOKa 

«BT~HYT». 

6.	 CMrHaJI C repxona nHeBMOUMJIMH)];pa 2, oTo6pa)KalOI.U;MM nOJIO)KeHMe lIITOKa 

«BhlT~HYT»• 

7.	 BXO)];hI 7 M 8 - pesepn. 
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IIporpaMMHpyeMLID JIorHqecKHD KOHTpOJIJIep 

BM. 
~ 

SMC

Dg
00000 

KHOIIKa «OK» 

IIHeBMoQHJIHHJJ;P 2 

~HJIbTp-peryJIHTOp 

, , 

,LJ,,LJ, IIHeBMopacnpeJJ;eJIHTeJIb 2 

I. """" 

PeJIe JJ;aBJIeHHH 

123 4 

0000o 
BXOJJ;HOD CHrHaJI 

IIHeBMopacnpeJJ;eJIHTeJIb 1 

IIHeBMoQHJIHII,lJ;P 1 

VI 

PHc.I. 06rn;HH BH,D; naooparopaoro CTeH,D;a 
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CHTHaJIbI BbIXO.n:HbIe (Output): 

1. CHTHaJI, nocrynarouraii na rmeavopacnpenenarens 1, - IIpM nocrynneaaa MeHjleT 

nanpaaneaae rrOTOKa sosnyxa, azyutero na rrHeBMoQMJIMH.n:p 1, na o6paTHbIM. 

2. CMrHaJI, nocrynaiouraa na naesaopacnpenenarens 2, - npa nocrynneaaa MeHjleT 

nanpaanenae rrOTOKa sosnyxa, nzrymero na rrHeBMoQMJIMH.n:p 2, na o6paTHbIM. 

3. CMrHaJI, nocrynarouma na KOHTPOJIbHYIO nasmy 1 ( seneaas ). 

4. CMrHaJI, nocrynarouraa na KOHTPOJIbHYIO nasmy 2 ( xpacaaa ). 

5. CMrHaJI, nocrynarouma na KOHTPOJIbHYIO nasmy 3 ( 3eJIeH~ ). 

6. CMrHaJI, nocrynarouraa na KOHTPOJIbHYIO nasmy 4 ( xpacaas ). 

Kposte roro, KOHTPOJIJIep MMeeT KHorrKM na JIMQeBoM nanena, KOTOpbIMM 

MO)I(HO aarrporpasoaapoaars coorsercrayroutyro sanaxy. ~MCnJIeM cnocofien 

orofipaacarr, 12 CMMBOJIOB B xerupex crpoxax, 

Ilneemopacnpeoenumenu c snetonpoynpaenenueu npezraaaaaxeasr MjI 

nepepacnpeneneaas B03.n:YIIIHoro rrOTOKa Me)I(.n:y BXO.n:HbIMM M BbIXO.n:HbIMM 

rrpMcoe.n:MHMTeJIbHbIMM oTBepCTMjlMM (noprasra) sa cxer M3MeHeHMjI cxesrsr 

KOMMyTaQMM C006malOmMXCjI C HMMM KaHaJIOB nozt .n:eMcTBMeM 3JIeKTPM~ecKoro 

CMrHaJIa MJIM MexaHM~eCKoro B03.n:eMcTBMjI. Xapaxrepaayrorca KOJIM~eCTBOM 

npacoenaaarensasrx oTBepcTMM, KOJIM~eCTBOM rro3MQMM rrepeKJIIO~eHMjI, rro3MQMeM 

rro YMOJI~aHMIO (HOpMaJIbHO OTKpbITO, HOpMaJIbHO saxpsrro) M cnocofov 

ynpasneaaa. B npeztcraaneaaosr crenne naesaopacnpenenarena MMelOT 2 
rrOJIO)I(eHMjI, ~TO rr03BOJIjleT MHBepTMpoBaTb B03.n:YIIIHbIM rrOTOK, HarrpaBJIeHHbIM K 

rrHeBMoQMJIMH.n:paM. Ilpa OTCyTCTBMM ynpaansioutero CMrHaJIa rrOTOK soaayxa 
nanpaanea na nopnreas rrHeBMoQMJIMH.n:pa TaKMM 06pa30M, ~TO ero IIITOK 

BTjlrMBaeTCjI. Ilpa nonaxe ynpasnmontero CMrHaJIa C KOHTPOJIJIepa na 

nnesaopacnpenenarem, rrOJIO)I(eHMe 30JIOTHMKa MeHjleTCjI TaKMM 06pa30M, ~TO 

B03.n:YIIIHbIM rrOTOK, HarrpaBJIeHHbIM na nopnreas rrHeBMoQMJIMH.n:pa, nsrraraaaer ero 

IIITOK. 

Ilneenouununopsi npenaaaaaseasr MjI npeofipasoaaaas 3HeprMM C)I(aTOrO 

sosnyxa B MexaHM~eCKoe B03.n:eMcTBMe. Koprryc rrHeBMoQMJIMH.n:pa npencraanser 

C060H QMJIMH.n:p , C O.n:HOM CTOpOHbI MMelOmMM rnyxyro crenxy, a C npyroa ­

orsepcrae .n:JIjI IIITOKa, rro Kp~M C 060MX TOPQOB MMelOTCjI oTBepCTMjI MjI nozia-ra 

C)I(aTOrO soaayxa. Illrox, C npaxpenneaastv K HeMy nopnraesr, nepevemaercs 

BHyTpM QMJIMH.n:pa non B03.n:eMcTBMeM nocrynaroutero soanyxa. Ilopnrens .n:eJIMT 

QMJIMH.n:p na nae xasrepst M, B 3aBMCMMOCTM OT roro, B KaKoM M3 KaMep .n:aBJIeHMe 

sosnyxa 60JIbIIIe, non .n:eHcTBMeM aroro .n:aBJIeHMjI npoacxonar nepeveureaae 

rrOpIIIHjI M, CJIe.n:OBaTeJIbHO, IIITOKa OTHOCMTeJIbHO TOPQOB QMJIMH.n:pa. 

lPWlbmp-pezyRRmop npenaasaaxea .n:JIjI TOHKOM O~MCTKM nocryrraroutero C 

pecasepa B rmessaocacrexy soaztyxa, a TaK)I(e MjI yCTaHoBKM neofixozmaoro .n:JIjI 

CMCTeMbI .n:aBJIeHMjI. B npencrasneaaosr cretute <pMJIbTP-peryJIjlTOp He OCHameH 

3JIeKTPM~eCKMM .n:aT~MKOM .n:aBJIeHMjI, rr03TOMY pafioxee .n:aBJIeHMe CMCTeMbI 

YCTaHaBJIMBaeTCjI rro IIIKaJIe npafiopa [1,2]. 
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84 81 82 83 

Y2Yl 

PMC. 2. TIPMHUMIIMaJIbHaji IIHeBManfqeCK~cxeva CTeH,lJ,a: 

SI - repxon nHeBMOUHJIHH,npa I, oTo6pa:>KaJOlIlHH nOJIO:>KeHHe llITOKa «sraayr»; 
S2 - repxon nHeBMOUHJIHH,npa I, OTo6pa:>KaJOIIlHH nOJIO:>KeHHe llITOKa «BbITSlHyn>; 
S3 - repxon nHeBMOUHJIHH,npa 2, OTo6pa:>KaJOIIlHH nOJIO:>KeHHe llITOKa «sranyr»; 
S4 - repxoa nHeBMOUHJIHH,npa 2, oTo6pa:>KaJOlIlHH nOJIO:>KeHHe llITOKa «BbITSlHYT»; 
YI - rmeawopacrrpeztenarens I; Y2 - rmeaxopacnpenenarens 2; 
FR - <pHJIbTp-perYJISITOp; R - pene ,naBJIeHHSI, nOCbIJIaJOlIlee CHrHaJI npa HaJIHt.IHH 

neofixonaxoro ,naBJIeHHSI soaztyxa B CHCTeMe 

--------r---r-----r-----r----.----r-------- +24B 

K
 

PNAL2
 

YI Y2 JlI JI2 JI3 JI4 

o 

PMC. 3. TIPMHUMIIMaJIbH~ 3JIeKTpWleCKajl cxeva CTeH,lJ,a: 

SI ,S2,S3,S4,YI ,Y2,R - CM. pac.Z; JII - KOHTPOJIbHWI naana I (3eJIeHWI); 
JI2 - KOHTPOJIbHWI navna 2 (KpacHWI); JI3 - KOHTPOJIbHWI navna 3 (3eJIeHWI); 
JI4 - KOHTPOJIbHWI rraxna 4 (KpacHWI); K - xnonxa «BXO,nHOH CHrHaJI»; 
PNAL2 - KOHTPOJIJIep PneuAlpha2; Inl-In8, Outl-Out6 - coorsercrnenao, 

BXO,nbI H BbIXO,nbI KOHTPOJIJIepa 
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OITI1CAHHE 11 XAPAKTEPI1CTI1KA
 

neorrAMMHOrO OEECfIEQEHIDI ECC-PNAL-PCS/WIN-E
 

ITporpaMMHbIH naxer ECC-PNAL-PCSIWIN-E paspafioraa ,nml pa60TbI C 
KOHTpOJIJIepaMH PneuAlpha. Ilporpasoaaoe ofiecnexeaae SMC VLS C03,naHO ztna 
pa60TbI B cpezrax Windows 95 H NT (ztanee B TeKCTe 0603HaqalOTCjI KaK rrpOCTO 
Windows). ITporpasora MaKCHMaJIbHO MO~H~ H npocras B HCrrOJIb30BaHHH. XOTjI 
MHorHe rrpHeMbI pa60TbI C nporpasoaok MOryr 6bITb rronsrsr HHTYHTHBHO, B 
nee BCTpoeH lPaHJI rrOMO~H, B KOTOpOM MO)KHO HaHTH OTBeTbI aa 
60JIblIIHHCTBO B03HHKalO~HX BorrpOCOB. 
ECC-PNAL-PCSIWIN-E - 3TO MO~HbIH HHCTpYMeHT MjI rrporpasoaaposanas 
KOHTpOJIJIepOB PneuAlpha B BH,ne 6JIOK-cxeM. Harnanaocrs rrporpaMMbI 
rr03BOJIjleT rrOJIb30BaTeJIlO BH,neTb H rrOHHMaTb CBjl3H Me)K,ny BceMH qaCTjlMH 
rrporpasoasr. MO~Hoe H npocroe B HCrrOJIb30BaHHH rrporpasoanoe ofiecne-renae 
SMC VLS HMeeT CJIe,nYlO~He OTJIHQHTeJIbHbIe ocofienaocra. 

1. Pa60Ta Cnporpasosoa OCHOBaHa na craanaprnux nponeztypax Windows. 
2. ITOJIHbIH Ha60p BbIIIa,nalO~HX MeHIO. 
3. Ynpasneaae MbIlliblO rrOQTH BceMH lPYHK~HjlMH. 

4. Macrep rrOMO~H ,nJIjI HaQHHalO~HX rrOJIb30BaTeJIeH. 
5. BCTpOeHHbIH rpalPHQeCKHH penaxrop, 
6. B03MO)KHOCTb HMHTa~HH pa60TbI KOHTpOJIJIepa (pe)KHM CHMYJIjI~HH) 

ofinersaer rrOHCK H YCTPaHeHHe OIlIH6oK. 
7. CTaTycHbIH 3KpaH. 
8. B03MO)KHOCTb HCrrOJIb30BaHHjI rrepCOHaJIbHOH 3BM H Mo,neMa. 
Ilporpaseaaoe ofiecneseaae ECC-PNAL-PCSIWIN-E COBMeCTHMO co BceMH 

KOHTPOJIJIepaMH cepaa PneuAlpha. Cnacox Mo,neJIeH, HaXOM~HXCjI CeHQaC B 
nponazce, BKJIIOQaeT B cefis: ECC-PNAL2-14MR-A, ECC-PNAL2-14MR-D, ECC­
PNAL2-24MR-A, ECC-PNAL2-24MR-D [3,4,5]. 
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CTPYKTYPA JIAEOPA TOPHOM PAEOThI 

TIporpaMMHpOBaHHe J10rHQeCKOrO KOHTpOJlJlepa UpH UOMOI.QH assnca 

4»YHKD.HOHaJlbHblx 6J10KOBbIX ,lI,HarpaMM FBD 

Ilene patiomu: ITOJIytIeHHe IIepBHtIHbIX HaBbIKOB IIporpaMMHpOBaHHjI 
JIOrHtIeCKOrO KOHTPOJIJIepa. 

Cocmae natiopamopnoii ycmanoesu: JIa60paTopHbIH CTeH,n:, IBM PC 
cOBMecTHMbIH xoxmsrorep C YCTaHOBJIeHHbIM na HeM IIporpaMMHbIM ofiecneseaaev 
ECC-PNAL-PCS/WIN-E. 

IIopROOK eunonneuus patiomu : 
1.	 BKJIlOtIHTb KOMilblOTep H rmearaoxoxmpeccop. 
2.	 BKJIlOtIHTb IIHTaHHe crenna IIpH IIOMOIUH TyM6JIepa «BKJI» B JIeBOM 

aepxaesr yrrry oreana. 
3.	 3aIIycTHTb nporpasesy Pneu Alpha Programming na pa60tIeM CTOJIe 

IIepCOHaJIbHOrO KOMilblOTepa. 
4.	 Bsttipars B MeHIO «File» -> «New». 
5.	 B IIOjIBHBIIIeMCjI OKHe BbI6paTb: ECC-PNAL2 SERIES, 8 input and 6 

output, none, H aaacars «OK». 
6.	 B IIOjIBHBIIIeMCjI OKHe «FBD» IIpH IIOMOIUH 6JIOKOB C03,n:aTb nporpasory, 
7.	 Bufipart, B MeHIO «Controller» -> «Write to Controller». 
8.	 3aIIycTHTb COCTaBJIeHHYIO nporpasoay IIpH IIOMOIUH KHOIIOK na JIHueBOH 

IIaHeJIH KOHTPOJIJIepa. 
9.	 3aIIycTHTb COCTaBJIeHHylO rrporpaseay IIpH IIOMOIUH nporpasoaaoro IIaKeTa 

Pneu Alpha Programming. 

COOep3.reallueom~ema: 

1.	 Cxesia crenzra. 
2.	 Ilepeseas yCTpOHCTB, BXO,n:jIIUHX B COCTaB nafioparopaoro crenzta. 
3.	 CXeMaTHtIHOe IIpe,n:cTaBJIeHHe COCTaBJIeHHOH nporpasoasr. 
4.	 AHaJIH3 IIOJIytIeHHbIXpe3YJIbTaToB. 

Bonpocu K natiopamopuou patiome : 
1.	 Ha3HatIeHHe IIPOMbIIIIJIeHHbIX KOHTPOJIJIepoB. 
2.	 ITpHHUHII IIporpaMMHpOBaHHjI CHCIIOJIb30BaHHeM jI3bIKa 6JIOK-cxeM. 
3.	 AJIropHTM COCTaBJIeHHjI nporpascssr IIpH IIOMOIUH nporpasoeroro IIaKeTa 

Pneu Alpha Programming. 

9
 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

 Ц
Е
Н
ТР

 С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

 Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
 У
Н
И
В
Е
Р
С
И
ТЕ

ТА
 Р
А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

 П
О
ЛИ

М
Е
Р
О
В



-------- ------

BAPI1AHThI 3A~AHI1H HA JIAfiOPATOPHYIO PAfiOTY 

BapHaHT 1. 

1.1. 3aIIycK IIHeBMOIJ;HJIHH.n:pa 1 IIpH HaJIHqHH pafioxero ,ll,aBJIeHHjI sosnyxa B 

IIHeBMOCHCTeMe nafioparopaoro oreana H BKJIlOqeHHH KHOIIKH «OK» na JIHIJ;eBOH 

IIaHeJIH KOHTpOJIJIepa. 

1.2. Ilpa OTCyTCTBHH pafio-rero ,ll,aBJIeHHjI soanyxa B IIHeBMOCHCTeMe BKJIlOqeHHe 

CHrHaJIH3aIJ;HH (IIepHO,ll,HqeCKOe BKJIlOqeHHe JIaMII 2 H 4) C ,ll,OIIOJIHHTeJIbHbIM 

orofipaaceaaex OllIH6KH na ,ll,HCIIJIee KOHTpOJIJIepa. 

1.3. CHrHaJIH3aIJ;HjI IIOJIO:>KeHHjI IIOpWHjI IIHeBMOIJ;HJIHH,ll,pa 1 (JIaMIIbI 1 H 2). 

BapHaHT 2. 

1.1. 3aIIycK IIHeBMOIJ;HJIHH,ll,pa 2 IIpH HaJIHqHH pafioxero ,ll,aBJIeHHjI sosnyxa B 

IIHeBMOCHCTeMe nafioparopaoro creana H BKJIlOqeHHH KHOIIKH «OK» na JIHIJ;eBOH 

IIaHeJIH KOHTpOJIJIepa. 

1.2. Ilpa OTCyTCTBHH pafioxero ,ll,aBJIeHMjI sosnyxa B IIHeBMOCHCTeMe BKJIlOqeHHe 

CHrHaJIH3aIJ;HH (IIepHO,ll,HqeCKOe BKJIlOqeHHe JIaMII 2 H 4) C ,ll,OIIOJIHHTeJIbHbIM 

orotipaaceaaev oWH6KH na ,ll,HCIIJIee KOHTpOJIJIepa. 

1.3.CHrHaJIH3aIJ;HjI IIOJIO:>KeHHjI IIOpWHjI IIHeBMOIJ;HJIHH,ll,pa 2 (JIaMIIbI 3 H 4). 

BapHaHT 3. 

1.1. BbI60p O,ll,HOrO H3 IIHeBMOIJ;HJIHH,ll,pOB IIpH IIOMOmH KHOIIOK na JIHIJ;eBOH 

IIaHeJIH KOHTpOJIJIepa. 

1.2. Ilpa OTCyTCTBHH pafioxero ,ll,aBJIeHMjI soanyxa B IIHeBMOCHCTeMe IIpOHCXO,ll,HT 

BKJIlOqeHHe CHrHaJIH3aIJ;HH (IIepHO,ll,HqeCKOe BKJIlOqeHHe JIaMII 2 H 4) C 

,ll,OIIOJIHHTeJIbHbIM orofipaaceaaev oWH6KH na ,ll,HCIIJIee KOHTpOJIJIepa. 

1.3. CHrHaJIH3aIJ;HjI IIOJIO:>KeHHjI IIOpWHjI BbI6paHHoro IIHeBMOIJ;HJIHH.n:pa . 

BapHaHT4. 

1.1. BbI60p O,ll,HOrO H3 IIHeBMOIJ;HJIHH,ll,pOB IIpH IIOMOmH KHOIIOK na JIHIJ;eBOH 

IIaHeJIH KOHTpOJIJIepa. 

1.2. Ilpa OTCyTCTBHH pafioxero ,ll,aBJIeHHjI soanyxa B IIHeBMOCHCTeMe IIpOHCXO,ll,HT 

BKJIlOqeHHe CHrHaJIH3aIJ;HH (IIepHO,ll,HqeCKOe BKJIlOqeHHe JIaMII 2 H 4) C 

,ll,OIIOJIHHTeJIbHbIM orofipazcenaex oWH6KH na ,ll,HCIIJIee KOHTpOJIJIepa. 

1.3. CHrHaJIH3aIJ;HjI IIOJIO:>KeHHjI IIOpWHjI ssrfipannoro IIHeBMOIJ;HJIHH,ll,pa. 

1.4. 3aIIycK BbI6paHHoro IIHeBMOIJ;HJIHH,ll,pa Ha:>KaTHeM KHOIIKH «BXO,ll,HOH
 

CHrHaJI».
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IlPHMEP BbITIOJIHEHIDI JIAEOPATOPHOH PAEOTbI TIO BAPl1AHTY 1 

3arrycKaeM nporpasrxy «Pneu Alpha Programming» aa pa60qeM 
CTOJIe xcxmsrorepa ~BOHHbIM IIJ:eJIqKOM MbIIIHI. 

1. B OKHe C03~aeM 
~ Pneu Alpha Visual LogIC• HOBbIH Q>aHJI npn rrOM0IIJ:11 

MeHIO «File» -> «New» I1JII1 
npn rrOMOIIJ:11 cooTBeTcTByIOIIJ:eH KHOrrKI1 
«New». 

2. B OKHe «Select Controller Type» 
(pnc. 4) BbI611paeM ran Select Controller Type 

KOHTPOJIJIepa, KOJII1QeCTBO ero 

Help 

(" ECC-PNAL SeriesBXO~OB 11 BbIXO~OB, a TaK:>Ke
 
HaJIl1Ql1e nnar paCIIIl1peHI1~. ,UJI~ <:!!:ECC.pNAL2 Serle!::>
 

nanrero CJIYQ~ BbI611paeM KaK 
YKa3aHO na pac, 4, 11 Ha:>KI1MaeM 
xnonxy «OK». 

3. B pa60QeH 06JIaCTI1 

6a30BOH Q>YHKUI10HaJIbHOH 6JIOK­
cxevsr «FBD» (pac.S), B KOTOpOH 
COCTaBJI~eM npa rrOMOIIJ:11 
panroofipamsrx 6JIOKOB nporpasoay 

.uJI~ KOHTpOJIJIepa, TaK:>Ke 
npl1cyTcTByeT OKHO «~OHI1TOpI1Hr 

ControIIer-----~ 

<e:a Input and GO~ 
r ,5 Input 8I"ld 9 Output 

OK Cancel 

'h ;:~ 

EKPaI'lded Board 

~
 
r: 41nput 

r: 4Output 

Help 

PI1C. 4. OKHO «Select Controller Type» 

B OKHe CXeMaTI1QeCKorO rrpe~CTaBJIeHI1~» (xMonitoring in System Sketch») 
(pac. 6), B KOTOpOM MO:>KHO OTo6pa3I1Tb MHeMocxeMy, xapaKTepl13YIOIIJ:YIO 
rrpOTeKaIOIIJ:l1e B KOHTPOJIJIepe npoueccst, COCTO~Hl1e .uaTQI1KOB 11 I1CrrOJIHI1TeJIbHbIX 
MeXaHI13MOB. 

~ Pn~tJ Alplld 'V... UrllloQIC - Ih)lalled.snu:: 

-r'-!iii 
[II,~ 

001 

002 

003 

004 

00.:5 

~ 
PI1C. 5. Pa6oQ~ 06JIaCTb 6a30BOH Q>YHKUI10HaJIbHOH 6JIOK-CXeMbI «FBD» 
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::J~ Pneu Alpha Visual Loqic - untitled.smc 

PHC. 6. OKHO «Monitoring in System Sketch» 

4. Ilepeiizts B OKHO «FBD», 3a.n;a.n;HM aasansnoe COCTOHHHe BXO.n;OB-BhIXO.n;OB 

KOHTpOJlJIepa. B naureii nafioparopaoa pafiore HCIIOJlh3YlOTCH cJle.n;YIOIUHe CHrHaJIhI : 

102 - CHrHaJI C ziaraaxa .n;aBJleHHH IIHeBMOCHCTeMhI crenna; 103 - CHrHaJI C repxona, 

cooTBeTCTBYlOIUHH IIOJlO)KeHHIO IIOPllIHH nepsoro IIHeBMOUHJlHH.n;pa «BTHHyT»; 104 ­
CHrHaJI C repxoaa, cooTBeTcTBYlOIUHH IIOJlO)KeHHIO IIopllIHH nepsoro 
IIHeBMOUHJlHH.n;pa «BhITHHyT»; 001 - CHrHaJI, IIO.n;aIOIUHHCH aa xaryurxy nepsoro 
rmeaaopacnpenenarena; 003 - JlaMIIa HH.n;HKaUHH 1 (senenaa); 004 - JlaMIIa 

HH.n;HKaUHH 2 (xpacnaa); 006 - JlaMIIa HH.n;HKaUHH 6 (KpaCHaH). Kposre roro, 

aaneiicraoaansr KHOIIKa na JlHI-leBOH IIaHeJlH KOHTPOJlJlepa «OK», HH.n;HKaUHH 

.n;HCIIJleH. TIPH IIOMOIUH KHOIIOK «IN» H «OUT» BhI6HpaeM COOTBeTCTBYlOIUHe 

BBo.n;aM-BhIBo.n;aM 6J10KH CHrHaJIOB : 102 - Hot line sensor, 103 H 104 - Limit sensor, 

001 - Magnetic Contactor, 003, 004, 006 - Light (pac.Z). 
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:J~ Pneu Alpha V,sual Logic - Untitled.smr 

PIIC. 7. Ha-ransnoe COCTOHHlle BXO,nOB-BbIXO,nOB KOHTPOJIJIepa 

5. Bsitiapaeea, IICIIOJIb3YH KHOIIKII IIPOKPYTKII, 113 KHOIIKII BbI60pa epYHKQIIH 

«IN» KHOIIKY «OK». OTo6pIDKeHlle IIHepopMaQ1I1I na ,nIlCIIJIee KOHTPOJIJIepa (TPII 

pa3HbIX TeKCTOBbIX 6JIOKa) BbI611paeM 113 KHOIIKII BbI60pa epYHKQIIH «Function», II 

npa IIOMOm;1I MaHIIIIYJIHTOpa «MbIIIlb» IIepeTacKIIBaeM II IIOMem;aeM IIX aa 3eJIeHYJO 

06JIaCTb «FBD» (pIIC. 8). 
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~..t: Pneu Alpha Visual Logic - FINALlaba.smc - [fBD] 

PHC. 8. BBe)J;eHHe 3JIeMeHTOB orofipasceaaa HH«popMaIJ;HH aa )J;HCnJIee H KHonKH 

«OK» JIHIJ;eBOH naHeJIH KOHTpOJIJIepa 

6. BBO)J;HM nepnsre 3JIeMeHTbI JIOrHKH (pHC. 9). no 3a)J;aHHIO, npa OTCyTCTBHH 

)J;aBJIeHml B03)J;yxa B nHeBMOCHCTeMe CTeH)J;a npOHCXO)J;HT HH)J;HKaIJ;ml na )J;HCnJIee 

KOHTpOJIJIepa Ha)J;nHCH «Error P », cOnpOBO:>K)J;alOmaJICjJ: MHraHHeM HH)J;HKaIJ;HOHHbIX 

JIaMn 2 H 4 xpacaoro IJ;BeTa. O)J;HaKo, naana 2 saropaerca H B cnysae nepesremenaa 

IIITOKa nopIIIHjJ: nHeBMOIJ;HJIHH)J;pa 1 B xpaaaee JIeBOe nOJIO:>KeHHe, a CHrHaJI, 

npaxoaanraa na nasmy, cooTBeTcTBYIOmHH 004, MO:>KeT 6bITb TOJIbKO O)J;HH, 

n03ToMY npHMeHHM «PYHKIJ;HIO JIorH"LJ:eCKHX «HE» H «I1JII1» B cooraercraytomax 

coe)J;HHeHHjJ:X. 3JIeMeHTbI JIOrHKH npencrasnensr B xaonxe «Logic». <l>yHKIJ;HjJ: 

nepepsrsa CHrHaJIa «Flicker» HaXO)J;HTCjJ: B xaonxe «Function». ):(.rrHTeJIbHOCTb 

COCTOjJ:HHjJ: BKJIIO"LJ:eHHjJ: MO:>KHO perynaposars. Coe)J;HHeHHe 6JIOKOB npoH3Bo)J;HM 

Ha:>KaTHeM KHonKH «Wire», coenaaaex KOHIJ;bI 6JIOKOB 

nOO"LJ:epe)J;HO, npH"LJ:eM pa:meTBJIeHHjJ: coenanenaa nporpaxxa 
C03)J;aeT cava (pHC. 9). 
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iJ~ Pneu Alpha Visual LogIc - FINALlaba.smc - [fBD] 

002 

005 

PHC. 9. C03.n;aHHe CHCTeMbI CHrHaJIH3aUHH 

3arOJIOBOK BbIBo.n;HMoro na .n;HCIIJIeH .rexcra BbIIIOJIWleM IIpH 1I0MOmH 

ztsoiiaoro tuen-nca 110 6JIOKy BOI (Display) C 1I0cJIe.n;YlOmHM BBO.n;OM 

oT06pa)KaeMOrO TeKCTa B coornercrsyromyro CTPOKy String (YKa3bIBaeM 1I0JIO)KeHHe 

nasana TeKcToBoH CTPOKH na axpane X H Y, Lenght - COOTBeTcTByeT KOJIHqeCTBY 

CHMBOJIOB B crpoxe), TaK)Ke MO)KHO BBeCTH KOMMeHTapHH .n;ml ynoficrsa. Ha)KHMaeM 

«OK» (pac.I 0). 
7. Ilocnenosarensao .n;06aBmleM 3JIeMeHTbI JIOrHKH, COrJIaCHO nameii saaaxe, H 

B arore 1I0JIyqaeM cnenyrotuee (pHC. 11). 
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("FrICker ...:J xl00rmr y. 11 I ~ 1'0 ...:J,	 I .:J 

Interval :\	 I 
r: ScroD ::f x lOOmsLength• 17 / ~ 1'0 , /:3'... .' 

----~........
 . , . 
, '	 OK I
;'	 ~ r" ~-

: I ;- -~ ~~ --, --- ~ -- ;-- ..~ _.. -,- -- _.. -~-T-- - Cancel I 
_ ! I ~ ~ ,~- .. ~ - . - r _~ _ I 

): \ I r I	 IHelp 

PHC, 10, HaCTpOHKa napaaerpos oTo6pa:>KeHHX na .D:HCnJIee KOHTpOJIJIepa 

SI~ Pneu Alpha Visual Logic. f INALlabJ.snu::: I FEU.> J 
U FIle Edit	 VIew Insert Tools search Controleo' Com OptIon wrridow Help 

-D~gT·if[t;lTftr.T·i-T-.wrl~OO% ;¥J _~.n··--filTM1-·.r.I·~-··iSI·J1Jfr-··-

006 

004 

001 

002 

003 

OOSlOS 

107 

106 

108 

~.T 
-iI 

4< 1A.. I / 1CJI OF -1-1 L-IB-lliiltl 

PHC, 11, COCTOXHHe FBD nOCJIe BKJIlOqeHHX ncex 3JIeMeHTOB 
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8. ,ll,anee nepexonaa KO BTOPOH qaCTH HarneH pafiorsr, a HMeHHO K OKHy 
«~OHHTopHHr B OKHe 
CXeMaTHqeCKOrO 

npe.n;CTaBneHHH» H rrpH ~ 

rrOMO~H 

qmryp 
anexearapasrx 

CXeMaTHqHO 
~------rl--_-,--=:...J....:====--===-

...:J.!J ..d. comment 

~~cTaB:K~H:::M rrpo~:~~ Im~ 
Units". 
05beKT 

«Monitoring in System ~~ ~FBD 

Sketch» 3axo.n;HM «Insert» -> PHC. 12.1. Bneztpeaae nosoro 06'beKTa 
«Insert New Object»,
 
BbI6HpaeM «TOqeqHbIH pHCyHOK» (pHC. 12.1, pHC. 12.2).
 

'J~ Pneu Alphu ''''''1l,1! logic - Untitled.smc ? 

OK,­__I 
__I 

CJl a~n CHI-tMKa 

Twn o6beKn: 

Pe3!JJ1bTar .... . . 
.D.o6aenettM$ B40~yMeHrHOBQrO 06beKTa Twna 

~ ·'Toll~PHe9HoK". 

File Edit View Insert Tools· Search Controller Com Option. Window Help 

PHC. 12.2. BbI60p «TOqeqHOrO pacymca» 

9. Ilocne Ha>KaTHH KHorrKH «OK», B rrOHBHBrneMCH OKHe npa rrOMO~H 

HHCTPyMeHToB «PHCOBaHHe» pacyea ofinryto cxesry namero 06beKTa B cnenyromen 
BH.n;e (PHC. 13). 
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••• 

KOHTPOJIJIep 

S4 S3 

9 0 Ik ~ 

L2 Ll L4 

• • • 
PHC. 13. Cxeva 06'beKTa 

10. Hanecenae ::meMeHTOB H3 OKHa «FBD» (nacnnes xoarponnepa, repxoaos, 
CHrHaJIH3HpYIOlllHX navn H T.,L(.). ,[{rr:~ orofipaaceaaa COCTO~HH~ CHrHaJIOB BBO,L(a­
BbIBO,L(a sa MHeMocxeMe neperacxaaaea cooreercrayrouraa finox H3 OKHa «FBD» B 
OKHO «Monitoring in System Sketch» (pHC. 14), 

S 4 iIJ 104 S 3 III 103 

L2[1]004 L1 [1]003 L4

PHC. 14. Hanecenae ::meMeHTOB H3 OKHa «FBD» aa MHeMocxeMy 

a npouecc BCTaBKH ,L(HCnrre~ xoarponnepa npOH3BO,L(HM npa noxouia MeHIO «Insert» 
- > «LCD Image» (pHc.IS). 
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File Edit View Insert: Tools Search Controler Com OJ: 

~~r%il~l
 
£ I ! I I ,I' I Comment . _llatol I 

PHC. 15. BCTaBKa ,n:HCnJIeSl KOHTpOJIJIepa na MHeMocxeMy 

B pe3YJIbTaTe nonysaesr CJIe,n:ylOI.QH BH,n: OKHa «Monitoring in System Sketch» 
(pHC. 16). 

:..IJT S 4 I~I 104 S3 I~I 103 

!J kj~1
9 0 I 

Koarponrrep B KDl 

~. 
L4 Pneuma 

L2 L1 glO2.04 ~03 8)006 

PHC. 16. OKOHqaTeJIbHbIH BH,n: MHeMocxeMbI B OKHe «Monitoring in System Sketch» 

11. 3anycKaeM CHMyJISlTOp, nposepas npaBHJIbHOCTb 
COCTaBJIeHHSI nanreii nporpaseasr, npa nOMOI.QH KHonKH 
«Start/Stop Simulation». B OKHe «Monitoring in System 
Sketch» orofipaxcaerca COCTOSlHHe CHrHanOB «ssona­
ssmona», a raioxe rexymee COCTOSlHHe ,n:HCnJIeSl KOHTpOJIJIepa. TIocJIe OTpa60TKH 
nporpaMMbI BpeiKHMe CHMyJISlTOpa nepexonasr K cnenyromeuy npoueccy - 3anHCH 
~aHHbIx nenocpencrsemro B nasorrs KOHTpOJIJIepa. 

12. Ilpoaepaesr HaCTpOHKH xanana CBSl3H B MeHIO «Com» 
- > «Configuration» - > «Test» (pHc.17). ECJIH recraposanae 
xanana CBSl3H npoumo ycnennro, npa nOMOI.QH KHonKH «Write 

VIJUUII "" IUUW 

:::!J~~~~~~!::: 
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to controller» sanacsrsaea nporpasoay B rraMHTb KOHTPOJIJIepa. 

Configuration ' 

r: Modem IAgere 'Win Mode OK 

r.' ~omPort ICOM' 3 Cancel 

C I fno....noIesf······..ll 
...................................11
 

!::!elp 

PHC. 17. TeCTHpOBaHHe xanana CBH3H 

13. 3arrycK COCTaBJIeHHOH rrporpaMMbI MO:>KHO npoasnonars ,n:ByMH cnocofiasnr: 
C JIHQeBOH rranena KOHTPOJIJIepa, a TaK:>Ke npa nOMOIIJ,H KHorrKH ~ Help 

«Run Controller» . TIpH 3TOM J COCTOHHHH CHrHaJIOB asona- -~--::;~.".,,-..:--.-~-~-::-~ 
nsraozta, a TaK:>Ke ,n:HCrrJIeH KOHTPOJIJIepa fiyzryr oT06pa:>KaTbCH B ~ -
OKHe «Monitoring in System Sketch». IRun ControllerI 
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