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BBE/JIEHUE

Bueapenue aBTOMaTU3MpPOBAHHBIX CUCTEM KOHTPOJIA U ydeTa 3HepropecypcoB (AC-
KVY13) no3Bosnser moTpeOUTEII0 CHU3UTHh (DPHHAHCOBBIC 3aTPAThl KaK 3a CYET CHIDKCHHUSI
3aTpaT SHEPTUU U €€ CBEPXJIMMUTHOTO PAacX0I0BaHUs, TaK U 3a CUET Mmepexoja Ha Oojee
BBITOJTHBIC JIJISl TOTPEOUTENS TApU(HBIE CUCTEMBI.

Bri6op nakera TPEMC MOVYJI, kak naCcTpyMeHTa peanmsarmn ACKY?D, o6ycnos-
JICH: HAJIMYHUEM PYCCKOM BEpCHM MPOTpaMMBbI; TOJOKHUTEIbHON JMHAMUKOW 4YHCIIa
uHCcTasui no Poccun; kayecTBOM MpopabOTKH MPOTPAMMHOIO MTPOIYKTa CPABHUMOTO
¢ 3apyOexxHbIME aHaioramu (Genesis); SKOHOMUYECKUMHU (haKTOPaMH.
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Bepcus nporpammel TPEMC MOY/I 6.05 naet HHTerpupoBaHHbI HHCTPYMEHT JUIA
nporpaMMHpOBaHus KoHTpoJuiepoB (Softlogic), paspaboTku onepaTopckoro uHTepdheri-
ca (SCADA — Supervisory Control And Data Acquisition), ymnpaBieHusi MpOU3BO/I-
crBennbiMu 3amanusmu (MES — Manufacturing Execution System), ynpasienus
nepconanoM (HRM — Human Resources Management) u ocioBHbiMHU (onaamu (EAM —
Enterprise Asset Management).

Bepcus nporpammel TPEMC MOV I siBnsieTcs yueGHO# 1 He TpeOyeT IpHOOpeTeHH s
JULIEH3UHA, MOXET OBbITh ycTaHoBjieHa Ha auyHoMm IIK crtynmeHta, mns oOecriedeHus
MpoBeIeHUs padOT B JUCTAHIIMOHHOM (hOpME.

JlaGopatopHbie paboThl MOJATOTOBJICHBI HA OCHOBE CIIPABOYHOI'O MaTepuaja (pupmbl
AdAstrA. OH OblT MOABEPTrHYT PEAAKTHPOBAHHIO, 3AKIIOYAIONICMYCS B YMECHBIICHUU
o0beMa W WCTPABICHUH OOHAPYKEHHBIX OMMOOK. B HUX ObLIM 3aMEHEHBI HEKOTOPHIE
JTAHHBIC JJIS1 BBITIOJTHSAEMBIX 3a/IaHHM.

BuptyanbHblli KOMIBIOTEPHBIN MPAKTUKYM BKIIIOYAET B ¢€0s BOMPOCHI TOCTPOCHUS
rpadguueckux dKkpaHoB ormepatopa APM (aBTomatmsupoBaHHOe pabodee MecCTo),
aBTOINOCTPOCHUS KaHAJIOB, MPOrPaMMHUPOBAHMS, CO3/IaHUE OTYETa TPEBOT, APXUBUPOBA-
HUS JaHHBIX, CBI3U 00o0mouku co cpeacrBamu MS Office mo DDE (Dynamic Data
Exchange) npoTokony.



JlaHHBINA BUPTYyadbHBINA JIAOOPATOPHBIA MPAKTUKYM OXBATHIBAET OCHOBHBIC Pa3eiibl
muctuminHel «ATID» nanpaBraenus 13.04.02 — «DnekTposHepreTuka u 3IEKTPOTEXHU-
Ka»

JIABOPATOPHBIE PABOTbI
JlaGoparopnas padora Nel

CO3JAHUE SJIEMEHTAPHOI'O APM

Lens pabotel: co3ganue snemenTapHoro APM, BeimosHSIONEro GyHKIMU CKaHUPO-
BaHUsI, MOAU(UKAIIMN U XpaHEHUs! nHGOpMAaIU epuPpepUHbIX TaTYUKOB.

Yka3aHus K BbIIIOJIHEHUIO Pa0OThI

B o6mem cayuae, cuctema ACY Ha NOpeanpusTHd BKIIOYAET B CeOS HECKOJIBKO
YPOBHEM:
® ypPOBEHb KOHTPOJIbHO-U3MEPUTEILHBIX MPUOOPOB U ammapaTyphl,

® ypoBeHb KOHTpOsiepoB (TpaaunronHbie [TJIK u Softlogic),

® ypoBeHb padbouux ctanuuii (APM).

[Tporpammuoe obecneuenue (I10) ypoass SCADA BemomnHseT cieayromue (pyHK-
107078

e Busyammuzanus — otoOpaxkeHne nHGOPMAIIMH O MPOIECCe HA MHEMOCXEMax B BHJIC
YUCIIOBOM HMH(MOpManmu, TpeHaaxX, aHuMmaiuu, ActiveX KOMIIOHEHTOB W T.a. Takxke
o0ecreunBaeTcs MoJyyeHre yIpaBIIIOIIMX BO3ICHCTBUI OT ONIEPATOPOB;

e (OOMeH C KOHTpOJIJIEpAaMH B pEaJlbHOM BpEMEHU — OOMEH HH(]OpMaIuu C KOH-
TpOJUIEpaMH IO TOCjIeI0BaTeIbHOMY HHTepdeiicy, cetn Ethernet;

e ApXuUBHUpPOBaHUE — COXpaHEeHHE UH(OPMAIIUH;

e JloKyMEHTHUpOBaHUE IpOIlECCa — CO3JaHHWE OTYETOB MO 3apaHEe CO3/IaHHBIM
mabJioHaM C MOCTEAYIONIeH UX Tiepeiaueii o pa3HbIM KaHallaM 0OMeHa;

e [lomyyenue u nepegada nHGoOpMaIUK B APYTrUe MPOrpaMMHBIC MTaKEThl — OOMEH
OTIEPaTUBHBIMU U APXUBHBIMH JTAHHBIMH CO crieruaan3upoBaHHbiM [10;

e HeoneparuBHas 006paboTka MHGPOPMAIMU — BBIYMCICHUE CTAaTUCTHUYECKOW WH-
dbopmanuu, yrpasiieHHe HEOBICTPBIMU MTPOIIECCAMHU;

e VYmpaBieHHE TPEBOTaMU — CIIUCOK TPEBOT, (GDUIIBTP COOBITHI, KBUTUPOBAHUE.

Tepmun  Softlogic mompasymeBaeT wmcmonb30BaHHe KOHTpoiutepoB ¢ PC-
COBMECTHUMOM apXUTEKTypou. [IporpaMmmupoBanue Taknx KOHTPOJUJIEPOB OCYILIECTBIISA-
eTCsl Ha si3bIKax Tuma accemonep maum C++, a MOXET OCYIIECTBISTHCA C MOMOIIBIO
WHCTPYMEHTAJIbHBIX MAaKETOB Ha BU3YaJbHBIX SI3bIKaX BEPXHEr0 YPOBHS, HApUMEp, Ha



s3bIKE (DYHKIIMOHAIBHBIX OJIOKOB WJIM SI3bIKE MHCTPYKIIMH, COBMECTUMBIX CO CTaHIap-
oM MODK61131-3.

CTpyKkTypHasi cXema CHCTEMBbI YIPaBJICHHUS MOXET OBITh MpEJCTaBICHA TaK, Kak
MOKa3aHO Ha PUCYHKE.
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VYrpapaistomye (QyHKIMH BBIMOIHSAET KOHTposuiep cBs3u |-7188, xoTopeiii mmeet
O3V 256 xb6ait, Gpmdm-naMats 512 k6alT, TOPT KOHCOIH, MOCIEAOBATEIbHBIC TTOPTHI
RS-232 u RS-485, cropoxeBoii TaiimMep, 4achl pPEajbHOTO BPEMEHH U COBMECTHM C
onepanuonHoi cuctemoir ROM-DOS. Ilo kanamy RS-232 KOHTpoJiep COEIUHEH C
YIPABJISIOIIAM KOMITBIOTEPOM, a 1o kaHaiy RS-485 (kabens Belden 9502) — co mika-
(oM yrnpaBiieHus.

B mkady ycraHoBieHbl moaynu aHaioroBoro Boga ADAM-4017 u mudposoro
BBOa-BbIBOa ADAM-4050 dhupmer Advantech, Moaynb MyJIbTHILIEKCOPA U PETUCTPOB,
MOAYJM TBEpPAOTENbHbIX pene (COSMO), MCTOYHUKM TUTaHus. [ moaxiIroYeHus
AHAJIOTOBBIX CUTHAJIOB K MOJYJIIO MYJIBTHUILIEKCOPA UCIOIB3YIOTCS KIEMMHBIC TUTAThI
TB-20 (Fastwel). IlIkad ympaBieHHS COCIUHEH KaOCISIMH C JAaTYMKAMH M HCIOIHH-
TEJTbHBIMU MEXaHU3MaMHU.

Moy MyJIbTHILIEKCOPA U PETHCTPOB MO3BOJISET YBEIMUUTH KOJUYECTBO aHAJIOTO-
BBIX U IU(PPOBBIX BXOOB

Bo ¢duem mamatu koHTposUIepa Py MOHTaXKE CHCTEMbI 3alMCBHIBAIOTCS MMApaMETPhI
TEXHOJIOTHYECKOro o0opynoBanus, napametpsl [IU]/[-perynstopoB, HOpMaIn3aTOpOB
BXOJIHBIX CHUTHAJIOB, LHU(PPOBBIX (PUIBTPOB, TAOJMIA JOTUYECKUX KaHAJIOB, KIIIOYU
noctyna u 1.1. [IporpammHoe obecrnieueHre KOHTPOJIIEpa MOXKET ObITh HAMKMCAHO Ha



sa3pike C++. Ympasmstomuii koMmbiotep noj ynpasieHuem SCADA cuctemsl obecrie-
YUBaeT I[BETHOE Tpaduueckoe 0ToOpakeHne paboThl 000pyI0BaHUS.

Onucanue BUPTYaIbHOH J12a00PaTOPHOIl YCTAHOBKH

3arpy3uTh UHCTPYMEHTAIBHYIO CUCTEMY JABONHBIM IeTYKoM JieBoil knaBuiu (JIK)

Mbim 1o ukonke IE¥ TRACE MODE IDE 6 Base, pacronoxxeHHON Ha pabodyem
croie Windows. C nomornipto ukoHkr Co31aTh HOBBIH NMPOEKT WHCTPYMEHTAIbHOM

k] .
IIaHCIIN . BBIIIOJTHUTBL 3TO ACUCTBHUC, IIPHU 3TOM B OTKPBIBIHICMCA HA JKPAHC HTHAJIOTC

BpiOcpeM IIpocToii cTmnp  paspaOoTKy (RTINS npoexT [X|

(inbo BBIOOp MeHIO Paiin — Hacrpoiiku ncC
— YpoBeHb CJIOKHOCTH — TPOCTOM). ITo-
cie Haxatuga JIK MblliM Ha SKpaHHOU
kHorike Co31aTh, B JICBOM OKHE HAaBUTaTO- pa
IpOeKTa TOSBUTCS JIEPEBO IMPOEKTa C —— P — co-
3nanHbM y31o0M APM RTM_1. B npaBom
okHe HaBuratopa mnpoekra oTOOpasuTCs co-
JEep)KUMOeE y371a — mycTas rpymna Kanaabl | Cosere || Oreeens | U
OAWH KaHal kiacca Bui3oB Okpan #1:1,

npeaHa3HaYeHHBIN 1711 0ToOpakeHus Ha y3iae APM rpadguueckoro 3xpaHa.

Jnga mepexoma B pexUM
peAaKTUpOBaHUs  I1a0JIOHA
o nBorHoMy Haxatuto JIK

Haeurarop npoekTa
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e MerouruaTpseric YpoBeHb CII0KHOCTH aKTH-

% BuGAMOTEKM_KOMOOHEHTOE BUPOBAaTh ITyHKT OTKpr-
CucTera RTH_1 BATh IIA0JIOH.
Jltst aBTOMATUYECKOTO

BBIBOJIa OKHa CBOMCTB I'paduueckoro Dnemenrta (I'J) mo 3aBeplIeHUIO €ro pa3Melile-
HUS HEOOXOIMMO B OOIIMX HACTPOMKAX HMHTETPUPOBAHHOW Cpelbl pa3padOTKU B
pazaene PIIJ (pemakTop mpeacTaBieHUs] JaHHBIX) aKTUBU3UPOBATH MYHKT «OTKpPbI-
BaTh CBOIICTBA ABTOMAaTHYECKH.



BpiienuTe KOMITOHEHT <<3KpaH#1 1» B y3nie RTM_1 u no naxaruto IIK mbimm

CeoMCcTEa offbekTa
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BrIpaEHUEaHME Bnego
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cHOEHaA NpHEA=ka [

YCHHC IIapaMCTpa».

BbI3BaTh KOHTEKCTHOE MEHIO, B HEM BBHIOpaTh
JIK nynkr PemaktupoBarh madJoH, mocie
4ero OTKpOeTCcs OKHO IpaMuecKoro peiakropa.

Ha manenu rpaduueckoro penakropa Bbife-

muTh nKoHKy I'D «Texer» %€ ga mome penax-

TOpa YCTAaHOBHUTH NPSAMOYToJbHUK "D, 1is yero
3auxcupoBats JIK «TOuKky mnpuBszku»; pas-
BEPHYTh MPSAMOYTOJIbHUK JIBH)KEHHEM Kypcopa
U 3a(hUKCUpOBaTh BHIOpaHHBIM ['D.

Jlns mepexoma B pEeXUM peAaKTUPOBAHUS
AJIEMEHTA BBIJCIUTh HA IAHEJIM WHCTPYMEHTOB
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WKOHKY C mojAcKazkor Pexum pegakTu-
poBanus; nBovHBIM mmenykoM JIK mo pa3sme-
HEHHOMY ['D OTKpBITh OKHO €r0 CBOWCTB U B
npaBoM moJie cTpoku «Teker» HaOpaTh «3Ha-

3aKpbITh OKHO CBOMCTB, ['D OyneT uMeTh BU:

CeolcTEa DOBEKTA
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Eciu BBenenHbli Bamu Tekct He ywme-

P CTWJICS B TpAMOyrojbHuke ['D, BblIenuTe
— €ro U PaCTIHUTE 1O HYKHOIO pa3Mepa C
= | S | B | @ TTOMOIIIO MBIIIIH.
E;;EBD | Srenve = Co3nath U pa3sMecTuTh HOBBIM [0 ARE
e— | cripaBa oT I'D «3HaueHue napameTpay:
Texer (Mapamerp] <Texct> nsoriHeIM memakoM JIK na crpoke «Teker»
= Bug s | Sravenme +~| _|pBaTh MeHIO Bua muaukanuu. B ipasom nosue
MNpueazka [NaparteTp
= Froprar Float
Float 3
LlEeT TexcTa I 7
Wpepr MS Shell Dlg.10
B bIpaBHHEaHWE B negn v
[ cHOBHAA NpYEASKA [ ]




CTPOKH BBI3BATH CIIMCOK AOCTYIIHBIX TUIIOB U BBI6paTI> THUII «3HaquHe»;

® B OTKPBIBUIEMCS MEHIO HACTPOMKH MMapaMeTpPOB JIWHAMHU3ALUU BbIOPAaTh CBOKWCTBO
«IIpuBsi3Kka» W B OTKpbIBIIEMCA OKHE «CBOMCTBA NPHMBA3KH» HAXaThb KHOIKY

Co3aarb aprymesnTr o ;

e nBoiHBIM memukoM JIK BbIAENUTh UMsI apryMeHTa U U3MEHHUTD €T0, BBEJs C Kila-
Buatypsl «[lapamerp» (3aBepIuTh BBOJ HAXKATHEM KiIaBHIIH Enter);

® TIOATBEPAUTH CBS3b C 3TUM apTyMEHTOM HakaTueM KHomku ['oToBo;

[Z% CroMCcTEA NPMBAIKK

- X TR EE oo B v| ¢

Mran | Tun | T W gaHHE | JHAYEHKE N0 YrADMYEHMED | MNpLEAsKka | T naru | [punna | En. mzmepe

I [oToEO H CTreHa ” OTeazaTe ]

® 3aKpBITh OKHO CBOMCTB 'O, rpaduyeckuii skpaH OyJeT UMETh CICIYIOIIUNA BUJT
(TToKa3aHoO Ha PUCYHKE);
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Cozaaaum o6pa3 CTpesIoYHOTo MprUOopa Ha dKpaHe, IJIT 3TOr0 HEOOXOAUMO:
e BbIJICIUTHh ABOMHBIM MmienqukoM JIK Ha HWHCTpyMEHTAIbHOM TaHEIW peaaKTopa

iu

rpadMKu UKOHKY C MOJCKa3KOU «IMOJ3YHOK)
MKOHKY CTPEJIOYHOTO Nnprudopa Q ;

e ycraHoBUTh ['D «CTpesiouHbI MPUOOP», BHIOPAB €ro pazMep TakuM 00pazom,
YTOOBI BCE DJIEMEHTHI rpaUKH ¥ TEKCTa HA HEM ObUIN pa300pPUYUBBI U CHMMETPUYHBL;

® [IEPEUTH B PEKHUM PEIAKTUPOBAHUSA U OTKPBITH OKHO CBOMCTB [0 «CTpes1ouHbIH
npudop»;

e nBoiHbIM menykoM JIK Ha cBoiictBe «(OToOpaxkaemMasi BeJUYHUHA» OTKPHITh
OKHO HACTpOEK, BbIOpaTh CBOMCTBO «IIpMBSI3Ka» W B OTKPBHIBIIEMCSI OKHE BBI3BATh
nuanor «CBOMCTBA NMPHUBSA3KHW», B KOTOPOM BBIJEIEH YK€ HMMEIOIINICA apryMEHT.
[ToaTBepxxaenueM cBs3u (kHomka ['0ToBO) 3aKkpbITh OKHO «CBOMCTBA NPUBSA3KH;

e nBoWHBIM IIenmuykoM JIK OTKphITH CBOMCTBO 3aroyioBoKk u B cTpoke «Teker»
BBECTH CJI0BO — [lapameTp;

e BoMHBIM 1IeukoM JIK oTkpeITh cBOiicTBO EnquuHunbl u B ctpoke «TekcT» BBe-
ctu cokpamienne «USDy;

® 3aKpbITh OKHO CBOMCTB. DKpaH NPUMET BHJI, YKa3aHHBI HA PUCYHKE.

u BBI6paTB B ITIOABHUBIICMCA MCHIO
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PaccMoTpuM mporiecc aBTOMaTHYECKOTO MOPOKIACHUS KaHaia kiacca Float «Ilapa-
MeTp»;

¢ B cioe «Cucremay HaBuraropa npoekta oTkpsith y3ea RTM_1;

e Brigenuts B mpaBoil MOJOBHMHE HABUTaTOpa MPOEKTa KOMIIOHEHT «JKpan#l:1ly
npu nomoru IIK BeI3BaTh KOHTEKCTHOE MeHIo, rae BbiOpaTh JIK mosummio «CBoii-
CTBaY;

¢ Bo Bkianke «AprymenToD BbiienuTh JIK apryment «IlapameTp», U ¢ IOMONIBIO

UKOHKU cosnath kaHan Float tuma Input ¢ umenem «IlapameTpy.

Haeurarop npoekTa

k- X 0 BE o RE & »

@) Pecypcel I:E E.aHank
- w5 -

EFE: HeTEMa %,: Jrpanftl:
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CucTema FTh 1
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Co3naguM reHeparopa cuHyca M OpHBsDKeM ero k kaHany Ilapamerp, s 3toro
HE0OXOAMMO:

e oTkphITh cioil Mcrounmku/IIpeemunkn u uvepe3 IIK co3mare B Hem rpynmy
I'eneparopsi;

e oTKpBITh Ipynny I'eneparopsl u yepes IIK co3nate B Hell KOMIIOHEHT CHHYCOH-
aa,

e 3axBaTuTh ¢ nomoisio JIK komnonent Cunycomaa, u, He ormyckas JIK, nepera-
muTh Kypcop Ha y3en RTM_1, oTkpoercs maiutrpa KOMIIOHEHTOB y37a, a Kypcop
yctaHoBuTh Ha kaHai [lapamerp. Ormyctuts JIK.

3amyCcTUM MPOEKT CIEAYIOIUM 00pa3oM:

. =
e CoxpaHMM MPOEKT C MOMOIIbI0 UKOHKH «COXpPaHMTh TeKYUIUil MPOEKT) :
3aJ1aB UMl IPOEKTA JTATUHCKUM HIpUGTOM, U pacnoyioxkuB (aiin B manke DEMO,;
® Ha MHCTPYMEHTAJIbHOM NaHeu BrIOpaTh komanay «Coxpanuth 1jasa MPB» (mo-

|
HUTOP PEATILHOTO BPEMEHH ) Y CKOMITUJIUPOBATH MPOEKT JJIS 3aIycka B peaibHOM
BpPEMEHU;

e JIK Boiienutsb B cioe cucreMa y3en RTM_1, BeiOpaTh UKOHKY, X COOTBETCTBY-

IOIIYI0 KOMaHJE «3amycTuTh nmpodaiijiep» Ha NHCTPYMEHTAJIBHOW MaHEN!, U aKTUBU-
3UPOBATh PEKUM HCIIOTHEHUS.

Ocy1iecTBUM pelaKTUPOBAHUE dKPaHa, I 3TOT0 HE0OX0IUMO:

® BHIOpaTh HAa WHCTPYMEHTAJIBHOHM MaHeNu Tpaduueckoro peaakropa UKOHKY ['D

CeolicTEa offbekTa

| ok | Kronka

= |[B | ¢
CeobicTen 3HaueHME ~
[Ea cocToAHMA Falze
MNpueazka
Mnock.an Falze
TekcT YnpagneHis
WpugpT bS5 Shell Dlg,8
leer rexcra I
2anuEk.a
M zofpakeHie
MECTHHHBIR pasmep waofpakeHqs  Falze
CEpEME NpH CTAQTE Falze
MNogcraszka h

Knonka — :
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® C IMOMOIIBIO MBIIITH Pa3MECTUTh €T0 B moJje rpaduueckoro 3xkpana mox I'D «Crpe-
JIOUHBII PUldop»;

® [EPEUTH B PEXKUM PEIAKTUPOBAHMS U BbI3BaTh OKHO CBOUCTB ['D «KHoOMKay;

e B noJie «TekcT» BBECTH «YTIPABICHUEY;

e OTKpBITh OnMaHK «CoObITH) N n IIK packpeite MeHio «Ilo HakaTHIO»
(pressed);

e BpIOpaTh u3 crucka komaHay «Ilociarh 3nauvenme» (Send Value), packpwith
MEHIO HaCTPOCK BBHIOpaHHOW KOMaH Ibl, B mojie « Tum mocwliakm» (Send Type) BeiOpath
u3 crrcka «BBectn m mocaarby (Enter & Send);

CeolficTEa offbekTa

|0k |KHonka
= B | &
CeolicTED 3HaueHMHE A
K.on, gocTyna 0
Cofemua
= pressed
MopTeepwagerwe Falze
CurHan Falze
= Send Value
Send Type  Enter& Send
Walue 1
pestinatinn [ HnpagneHue |
Source

Restare Walue Falze

(] 1 1

e JIK B none «Ha3nauenme» (Destination) BeI3BaTh TAOJUYHBIA PEIAKTOpP apry-
MeHTOB. Co311aTh elle OJJUH apryMEHT U 3a7aTh €My UMsl « Y IIpaBJICHUEY;

e u3MmeHuTh THN aprymenTa Ha IN/OUT, kHomkoit «['0TOB0Y» OATBEPAUTH PUBS3KY
atpuOyTta I'D K 3TOMy aprymeHTy;

12



¥ CroiicTea NPMBAZHH

& - x )@ [=] =] 2%
Mran Tun TUn gaHHel | 3HaYeHME No
Napamerp  phglM BEJREAL

7w By B g »

yron4aHumD | |

YnpagneHuedhINOUT B¥REAL

[ [oToEo H OTreHa ” OTeAsaTe ]

® 3aKpBITh OKHO CBOWCTB [ J;

e BogenuTh JIK umeromuiicsa ['D, orobpaxaromuii 3Hauenue «Ilapamerpay;
e ¢ nomoulbto KoHTekcTHOro MeHto IIK ckomupoBate BblAeneHHBIH ['D B Oydep

oOMeHa;

® C MOMOIIBID KOHTEKCTHOTO MEHIO
K wu3Bneur komuto I'D u3 Oydepa
oOmeHa Ha rpaduyecKuil IKpaH;

® repeMecTuTh Komuwo ['D cmpasa
OT KHOIIKH U CHSTH C HETO BBIJICTICHUE
kiasumeil ESC;

e BeigeuTh JIK I'D W OTKpPBITH
OKHO €T0 CBOICTB;

® JIBOMHBIM IIEITYKOM JK Ha
cTpoke «Teker» epenTu K HaCTpONKe
ero arpuOyToB, TIE uUepe3 IMpaBoe
nosie cTpoku «IIpuBsI3Ka» OTKPHITH
TaOJMYHBIA  PETAKTOP AapPryMEHTOB
JKpaHa;

® BBIJICIUTh B CIUCKE apPryMEHT
«YrpasiieHue» U KHONKOU «I'0TOBO»

CEolCTEa DOBEKTA

ABCT ekcT
S | & | B
CEoFcTED JHaveHWe
FoHTyn
Janvera [
Tekcr [YnpaeneH... <TEECT:
= Brg, MHIMEALMM SHaueHue
MNpueAszka HnpaeneHue
= P oprar Generic
Generic g
eer rexcra I
W prar b5 Shell Dig,10
BripaeHHBaHHe Bneso
[cHOEHAA NPMEAZK.S [

MOATBEPJIUTH MPUBA3KY aTpulyTa I'D K JTaHHOMY apryMeHTY;
® 3aKpBITh OKHO CBOMCTB I'D M OKHO rpauueckoro perakTopa.
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[IpuBsikeM BTOpO# apryMEHT 3KpaHa K KaHaity YIpaBJieHHue, sl 3TOro HeoOXo1u-
MO:
e B cioe Cucrema otkpsITh y3e1 RTM_1;
e ¢ nomompbio IIK BbI3BaTh yepe3 KOH-
TEKCTHOE€ MEHI0O CBOHCTBa KOMITOHEHTa
«Ikpan#l:1y;
e BrIOpaTh BKIAAKy Aprymentsl, JIK & ous
BBIJICJIUTh apryMEHT «YTpaBlICHUE» U C Cucrera %E Trpanttl-]
' wd RTM_1
EHCTD'—IHHKH.-"”FIH %F Mapavete

Haeurarop npoekta

k- X O G Ry RE®

% Pecypctl Ladl Bl I —

MIOMOIIIBI0 UKOHKK = C03/1aTh HOBBIH KaHAJ,
e B y31e RTM_1 o6pa3yercst HOBBIN KaHa
C UMEHEM «YTIpaBJIeHHEY; @ Eunuoreri kol o B unpasnerne
e JIBOMHBIM IIeaUKOM B moie «I[IpuBsizka» |* *
aprymMeHTa «YIpaBIeHHE» BbI3BATh OKHO L-HeTeradTH TKaran
HACTPOWKHU CBSA3U, BBIOPATh B HEM aTpuOyT « BXoaHOE 3HAUeHH ey,
e xHomkoi IIpuBsI3ka MOATBEPIUTH CBS3b apryMeHTa JKpaHa «YIPaBJICHUE» C
arpubyToM «BxoHOE 3HaUCHHE» KaHaa « Y IPaBICHUCY;

B Cuo HMI¥pHpoBaTh ceAzs AnACkncTema.RTM_1.3xpan#1:1:¥npasne Hne

= 555 Cucrema ATPHOUTEL | ApryreHTEl
= i RTM_1 MonHoe HrA '
PeaneHoe sHadveHUE
.|: Jrpaqitl:l ANnaparHoe SHaYeHHe
‘BrogHOE SHaYEHME
[NapareT :
.F F P CocToAHue
.F YnpagneHue JocToeepHocTE
MNepuog nepecyeta [sHaveHMe)
Bl WeTouku/ T puerHk L TeHaeHwA
WHrepean
MogknoyeHue
BrmogHoe sHaveHMe |
£ >
ATpHAYTEL AP YMEHTEI Tun aTputyTa
":I.u.anmb HDHBHSKH] MNpuEAsaTE KaHan] ’I'IpHBﬂaa‘rb anHﬁgT] [ MNpuEAsKa l ’ OTreHa

® 3aKpbITh OKHO CBOMCTB KOMIIOHEHTA « JKpaH#1:1».

B rpynmny rpaduku BxoguT enuHcTBeHHbIN snemMeHT Tpena. I'D Tpena npennasHa-
YeH JUIsl OTOOpaKeHUsI Ha rpauke U3MEHEHUS 3HAaYEHUs MPUBSI3aHHBIX apTyMEHTOB BO
BPEMEHH.

Lot
B mpaBoii wactu rpaduueckoro skpana pasmectum D Tpewa == nns BbIBOAA
3HaueHui kaHanoB «llapamerp» n «YmnpaBnenue». OcHOBHBIE CBOKMCTBA ['D ocTaBuM
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3alaHHbIMU TI0 yMoniuanuio. [lepeiinem Bo Bkiaaky «Kpusbie» = u, Beienus JIK
ctpoky Kpussle, ¢ momompio IIK co3nanum eme oqny aunuto. Hactpoum ux npussiz-
KM K apryMeHTaMm, TOJIIMHY U [BET JIMHUMA (LIBET JUHUMN JOHKEH COBIAJATh C I[BETOM
YUCJIOBBIX 0003HAYEHHUM COOTBETCTBYIOIIUX apTyMEHTOR).

CeolicTEa offbekTa

-
CEofcTED JHaueHHe
Kpuene
=- Kpueaal [Mapamerp]
Zaronoeok,
Mpueaszka MNaparaeTp
LUeer [
CTHE AMHMM
T QAAHE AHHIAM 1
THn etk Her reTok

CTUE MHHMH EHE FPaHML =======--~=

Makc. sHauEHHE 100
MuH. sHaYeHME 0
HHTepnonuposatue True

= Kpuean? [YnpaeneHue]
Jaronosok,
Mpuesaska YnpasneHue
User [
CTUNE AWHMM
T onWMHE AHHHM 1 -
Tun MeToK, Het meTok,

CTHAE AMHMM BHE FPaHdY ~=~--~-----

M akc. sHaveHWe 100
MuH. sHaYeHHE 0
WHTEpNOnHpoEaHHE True

Ocy1iecTBUTh COXpaHEHHE MPOEKTA U 3aIMyCK B COOTBETCTBUU C TPEOOBAHUSIMH,
W3JI0’)KEHHBIMU BBIIIIC:

® Ha MHCTPYMEHTaJbHOU naHenu BoIOpaTh komanay «Coxpanuts 1 MPB»y

H
(MOHMTOp peaTbHOTO BPEMEHH ) Y CKOMIWJIMPOBATh IPOEKT AJIs 3aIlycKa B

p€albHOM BPEMCHU,
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e JIK Bbinenuts B cioe cucreMa yzen RTM_1, BeiOpaTh HKOHKY

- ] COOTBETCTBY-

IOIIYI0 KOMaHJle «3anmycTuTh npodaiijiep» Ha HTHCTPYMEHTAIbLHON MaHEIW U aKTUBU-

3UPOBATb PCIKUM HCIIOJITHCHUAA.

C moMoIbI0 KHOIIKY Y NIpaBJieHHe BBECTH BEJIMYMHY YIIPABISIOIIETO BO3ACHCTBUS U
HaAOJI01aTh Pe3yIbTaT Ha COCEAHEM WHIUKATOPE U TPEHIE.

e lpodainep -C:/Program FilesfAdAstra Research GroupfTrace Mode ID... |Z| |E|[E|

Marn Bua JercTEMA Cnpagka
5 4]

Jxpan#1:1

[GHAYEeHKME MapaMeTpa

TH Arrowe gage

40.00 50.00 60.00
30.00 70.00

20.00 50.00

HnpaeneHue

v K

& 4%

100.0
5.0

50.0

_“:FKL

25.0

0.0

F—

0E.03.05

E1%

113024

11:32:29

€ @ @<

11:38:54

Curve Pattern | Source

MNapareTp
YnpaenesHue

JlopaGoTaem rpaduueckuii sxpan. Ckomuposath aBa nepsbix 1D ¢y pasmectuts
ux Huxke ['D «Kuonkay. M3menuts cratnueckuii TekcT nepBoro I'D Ha «Cymmay, a
JTUHAMHUKY BTOporo I'D mpuBsizaTh K TpeTbeMy apryMeHTy 3kpaHa tuna IN ¢ umeHnem
CyMMma, KOTOpBI cO3AaTh B MMPOLECCE TPUBSIZKU.
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B Caojictaa NPHBAZHH

I Y W —

Mraa | Tun | THN AaHHBI | JHaueHUE Na Yron4YaHH | MpHEAZ

Maparetp phalN - [RE]REAL
Ynpasnerue by IN/OUT [RE]REAL

Cumtia  phalN [B¥JREAL

< | >

I [oToEo H OTreHa ” OTeAsaTE l

JloGaBuM ellie 0IHY KpUBYIO Ha TPEHJ C MPUBSA3KOM K apryMeHty Cymma.

CeolicTEa offbekTa

-

= Jras
& |

CeolcTED | JHaveHuE

Kpushie
Kpusaal [[lapamerp]

Kpueana? [YnpasneHue]

uean [Cymma

Co3pgagum kanan CymMma Ui TPETHETO apryMEHTa dKpaHa:
e C nomomnipto IIK BbI3BaTH KOHTEKCTHOE MEHIO JIsI KOMIOHEHTa «JKpan#l:1» u

OTKPBITh €r0 CBOWCTBA;
e BbIOpaTh BKJIAJIKy APTYMEHTHI,

e BoiienuTh JIK apryment «CymMma» U ¢ MOMOIIBIO MKOHKH a@ C031aTb HOBBIU
KaHa:
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CucTtera BTM_1.3kpanitl:1

MHpopraLma T naru | ApryreHTEl | ATpUEYTEI
|22 EE v oo | B | Y A v dh &
Mran | Tun | T 1N aaHHEx | 3HaYEHHE MO YROTYEHKH | [pueaska
MapatieTp gkl HE.-'i'-.L .F MNapatteTp:PeaneHoe sHaveHWE(CHCTE
Ynpasnerue_|ngddy INAOUT FEE.i'-.L .F YnpaeneHue BrogHoe sHaveHME[CroT
iEHMMa ﬁIN HE.-'i'-.L ",: Cyrarda: PeaneHoe sHaveHWe[CuoTema.
L

Co3mamum nporpammy Ha si3bike Texno ST (Structured text), B koTopoii cymma aByx
apryMeHTOB ¢ nMmeHamMu «llapameTtp» u «YmnpaBieHue» NOMEMIAIOTCS B TPETHM C
nMeHeM «CymMmay:

e JIK otkpeiTh y3en RTM_1;

e co3nate B HeM KOMIOHEHT «IIporpamma#1» u aBoitHeIM menukom JIK BbI3BaTh
KOHTEKCTHOE MEHIO JepeBa MmabimoHa kommoHeHTa «Ilporpamma#ly», BbiOpaB B
koTopoM JIK cTpoKy « AprymeHTbI», BbI3BaTh TAOJIUYHBIN pEIaKTOD;

S C:/Program FilesfAdAstra Research Group/Trace Mode IDE 6 Base/DEMO... Z E| E'

Paiin Fepaetvpoeate lMporparasa [poekr Buo Okno Cropaeea
BRE-d @ A% % &
Haeurarop npoekTa [ 3xpart Mporpararaatil |1 e
- n o }}
v X B e e & &
@) Pecypee EE E.aHans CTpykTypa nporpardtdel |
= EFf CucTema __I]_E_-_:urpamma#'l
%,: Jrpantl: @,&,
ai RTH_1 QryrAEHTE
Maparaer NokaneHe s NepetEHHEE
E M oToMHME ST P FHME P F @ F
EhF 4 @rnuﬁaanble NepereHHEIE
T BubnMoTerM_KoMNoHeH NP3ENSHHE |j¢'gHKu.HH
Ith Cyrara @ETpgKTgpbl
%I: Mparpammatil & @BHE—'LIJHHE A NMOTEK M
£ [ == [ ¥
Cuctera RTHM_1.Mporparar-atil:5 F | [
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. . y
® VKOHKOHU ¢ noackaskoi Co3garh aprymMeHT BBIIIOJIHUTH 3TO JIEUCTBHE, CO-
31aB Tpu apryMeHnTta ¢ umeHamu «llapamerp», «Ympasnenue» u «Cymmay. Ilpu atom
nepBbie 2 aprymMeHTa qoykHbI ObITh THIA IN, a Tpetuit — OUT;

Cuctera RTM_1.MNMporparaatt] b

WHBopraumra P naru |-"-"-I:'F':IMEHTI:~I ‘.":".TDHﬁ';ITbI

M EE oo RS M v & &

Hra

| Tun | Tun gaHHEL: | JHAYEHME MO YrA0IYEHHID | MpueAzka | P naru | [pynna | Eq ustiepeHHAa

Cyrarda

YnpaenermepkglN  [8]REAL

el 0UT [E]REAL

® BBIIEIUTH B JiepeBe mabdiaoHa cTpoky «lIporpamma#1», U B OTKpBIBIIEMCS 1HAJI0-
re Bpi0op si3bIka mporpaMMupoBaHus BeIOPATh SI3bIK ST:

& BriGop Hanika [porparsaHpopaHHA

BrIGepMTE AZLIK NPOrPArUDOEEHIAA DYHKLLAL;

(%) ST nporpardra
{3 SFC amarpatdraa
) FBD amarpardraa
) LD guarpardra

) IL nparpardra

| Cnpaeta | ’ MpUHATE ” OTraeHa ]

® JI0 HaXXaTHUIO 3KpaHHOﬁ KHOIIKH HpI/IHHTb B OTKPBIBIICMCA OKHC PCAaKTOpa IIPo-

rpamMM ¢ OOBSIBJICHHBIMU NTEPEMEHHBIMU HAOPaTh CICAYIONIYIO CTPOKY:

Cymma=IITapamerp+Ynpasnenue;
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® C MOMOIIBIO UKOHKHU £ , PacroyiO)KeHHOW Ha MHCTPYMEHTAJIbHOMN MaHelu peaak-
TOpa, CKOMIWJIMpYeM TMporpamMmy (Wi «ropsueil kimasuiied» F7) u yboenumcs B
YCHEIIHOW KOMITUJISIIMK B OKHE BBIBOJ, BHI3BIBAEMOr0 U3 UMHCTPYMEHTAJIBLHOW MaHeTn

(=],

C IOMOIIBIO NKOHKH

TRACE MODE Script Campiler 1.0

MNporpardraatt] tms compiled succeszsfully

K.orarnauma OTnagka

BoinosHuM NpuBSI3KYy apryMEHTOB MpOrpamMMbl K aTpuOyTaM KaHaJOB:

® BBI3BaTh CBOICTBA KOMIIOHEHTA «IIporpamma#1) yepe3 KOHTEKCTHOE MEHIO;

® BbIOpATh BKIAJAKY APryMeHTHI;

e BOMHBIM HaxkatueM B noJie «IIpuBsi3ka) MpuUBA3aTh APryMEHTHI MPOrPaMMbl K
aTpuOyTaM KaHaJoB Bpy4dHYIO — aprymeHT «[lapameTrp» K peallbHOMY 3HAu€HUIO
KaHaJIa IapaMeTp, apryMEHT «YIIpaBICHUE» K PEAIbHOMY 3HAUEHUIO KaHAJIa YIIpaBiie-
HUE;

e CroHpurypHporate ceAze anaCxctema.RTM_1.lporpasssa# 1:5:MapameTp R E|
= 5&5 CUETEME ATpWEYTEl | AprymeHTel
= i RTM_1 MonHoe Mg "
PeantHoE SHaYEHMHE
'I: Jrpari1:1 ANNapaTHOE SHAYEHME
BrogHoE ZHAYEHME
n
.F ApAETH CocToAHME
.F YnpaeneHue HocToEepHOCTE
Mepuoa NepecyeTa [SHaYEHKHE]
€ Cyrma T eHgEHLMA
",: Mporparardat1:5 Whrepean
Mok modeHKe
q. M cTouHMEM T PHERHAE I BrlxogHOE 3HAYEHME b
% >

ATpHEYTBLAAPIYMEHTERI Tun aTpuHouTa

’anBHSETb KaHan] ’anBHSETb anHﬁyT] [ MprEAska l E CtreHa

e nBOMHBIM IienukoM B nojie «IIpuBsiska» aprymenta «CyMma» BbI3BaThb OKHO
HACTPOWKH CBSI3H, BHIOpaTh B HEM aTpuOyT «BxoaHoe 3HavyeHme» kaHana «CymMMa» u
KHOIIKOW ['0TOBO TTOATBEPIUTH CBA3D.
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CucTera BT H_1 . MNparpatdrat] ;5

MHpoprdauma | Faaru | ApryrdeHTE |.-‘-‘-.T|:|Hﬁl_.|Tb|

B 'l
T2 EE | o o M| & @ v] dh b
Hram |THI‘I |THI'I.|J.aHHbI:-: |3Ha'-|EHHE M0 YrADNHAHMHID ||-|DHBF|3KE|

Napametp R ol [RE]REAL
Hnpaenetue_ R plalM FIE.-’-‘«L

.F MNaparderp:PeansHoe sHaveHue[CucTera AT
.F Hnpasnerve: PeaneHoe sHaveHue|CucTera RTI

EEgMMEu_In

'F Cyrdrda:BroaHoe sHaveHHe[CHcTerma BT 1]

CoxpanuTh 1 3amycTUTh NPOEKT. C MOMOIIBIO KHONKY YIpaBJIeHHe BBECTU YIPAB-
JSAIOLIEE BO3JEHCTBUE M HAOIIOJATh COOTBETCTBYIOIIEE M3MEHEHHE CUTHala «YTIIpaB-

JIEHHE» W CMEIICHHE
curnana «Cymmar.

B C:/Program FilesfAdAstra Research Group/Trace Mode... |Z||E| 1

OcymecTBiM cBszp | o oo B Hxro Enpask o
- DE-H O A% &

IIPOTOKOITY DDE |-
(Dynamic Data | 1 Excel Muct1. ROTCOT | M Excel Muer1. RO2CO L Ex-
change) N R HU-
em MS Windows Ha .
npumepe Excel. [ cHOEHEE

Opranusyem  3a- Wi Excel uct1.ROTCOT |
IpoC  JaHHBIX W3 Konposka  [Twa | xa-
HaJIOB y37a pa3pado-

K.orREHT 3P |anaEmEHHe |

TaHHOTO ITPOEKTA C
MPHIOKEHUEM MS
Windows, B kauectBe MapareTpe KO-
TOPOTO BRIGEpEM Pestbing | REQ/POKE[data] |
xuury Excel: s 1

J OTKpBITh B (%) (1)1
«HcTounu- Hanpag netive
ku/llpeeMmankn» u P opar yepes
IIK co3mare B HeM YIIILY
«DDE», nepeumeny- eM
rpymy kak Excel;

[ ]

«DDEy;

OtkpeiTh Tpymmy «Excel» u uepes IIK co3math B Hell 2 KOMIIOHEHTa
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o JBorinbiM HaxaTueM JIK Ha komnonenT DDE#1 BbI3BaTh OKHO peakTHpO-
BaHMUS M W3MCHHTH TO3UIIMU JKpaHAa B COOTBETCTBHHM C PHCYHKOM, TPEICTABICHHOM
BBIIIIE;

° AHaJIOTUYHBIC JEHCTBHS OCYIIECTBUTH HaJ djeMeHToM DDE#2, nsmenun
conepkanne 1o «KommenTapmii» Ha «Cymma», a mnons «Wmsa» Ha
«Excel.JInct1.R0O2CO01»;

° 3axBatuth ¢ momonisio JIK xommonent «EXxcel.JImctl.RO1CO1», u, mHe
otnyckas JIK, neperamuts Kkypcop Ha y3en RTM_1, otkpoercst manuTpa KOMIIOHEHTOB
y37a, a Kypcop YCTaHOBUTH Ha KaHal «YpaBieHnue». OTIyCTUTh JIEBYIO KIIABHIITY,

° 3axBatuth ¢ momomsio JK xommonent «EXxcel.JImctl.R02CO1», u, nHe
otnyckas JIK, neperamuts kypcop Ha y3en RTM 1, oTkpoercst maauTpa KOMIIOHEHTOB
y3J1a, a Kypcop ycTaHOBUTh Ha kaHan «Cymmay. Otnyctuts JIK;

o 3anmyctuth MS Excel u co3maHHBIN TPOEKT, YOSIUTHCS, YTO 3HAUCHHUS B
siyefikax KHUTH EXCel M3MEHSIOTCS BMECTe ¢ COOTBETCTBYIOIIMMHU peabHBIMU 3HAUC-
HUSMH KaHAJIOB y3J1a.

e lpocpainep -C:/Program Files/AdAstra Research GroupfTrace Mode IDE 6 ... [Z”E”E|

Parin Bua JeFcTEMA Cnpaeka
A& |

Ixpan#1:1

JHaYEHKWE NapaMeTpa 23.288 ey % EiR™

100.0
MNapametp 7510

50.0 -

40,00 50.00 &0.00 _— ]
30.00 70,00 0.0

11.03.05 21:20:45  21:21:00 21:2115 21:2'1|

20.00 IS0 =
Eﬂ Microsoft Excel - Kuural ['-_|['E|r$__<|

Maiin  Opaeka BuwA  BoTaeka  DopmaT  CepEMC
10.00 23.288 JaHHele  OkHO  COpaska -8 X
100.00 [ 2 arial Cyr - E % = 7

A2 - A 43.205

HnpaeneHue 21 - CO30aHHE KHHIK v X
20 — - .

v 2] BriBop KHMMA...

i =

MLUM

CyMMa: 4341 4 v w4
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IHopsinok npoBeaeHust J1a00PaATOPHOI padOThI

Coszpnaiite snementapuoe APM, kak ykazaHo B pazzaene «OmnucaHue BHPTyaIbHOU
1a00paTOPHON YCTAaHOBKMNY;

JInst 3amaHus, IPEUTOKEHHOTO MIPEo1aBaTeNieM, OMPEaSINTG 00beM aBTOMATH3AIIUH
00BEKTa U BBIOPATh KOMILIEKC TEXHUYECKHX CPEICTB:

® JaTYUKK U MCIOJIHUTENBHBIC ycTporcTBa (hupmel Omron, Pepperl+Fuchs, Scai-
me, Siemens);

e cpeiacTBa KaOenpbHOM pa3Boaku W kommyTarnuu (dbupmber Belden, Hirschmann,
Rittal, RST, Schroff, WAGO);

® YCTPOICTBAa BBOJA-BBIBOAA U CBSI3U C OOBEKTOM — MpEAHA3HAYCHBI IS BBOJA
CHTHAJIOB C JaTYMKOB B YCTPOMCTBO OOpAaOOTKH M BBIBOJA CHUTHAJIOB JUIS YIIPABICHHS
ucnoaHuTenbHbIME  Mexanu3Mamu  (pupmer  ADDI-DATA, Advantech, Dataforth,
Diamond Systems, Fastwel, Grayhill, LenPromAvtomatika, Lippert, Octagon Systems,
Pepperl+Fuchs, Pepperl+Fuchs Elcon, Scaime, Siemens, VIPA, VMIC, WAGO);

e nporpamMmupyembie konTposiepsl (pupmbr Advantech, Dataforth, Diamond Sys-
tems, Fastwel, Grayhill, Lippert, Octagon Systems, Siemens, VIPA, VMIC, WAGO).

Copep:xanue oryera

1. Llens uccimenqoBaHui.

2. UtoroBeiii 5kpaH co3manus snemMeHTapHoro APM c nosicHeHneM (QpyHKIHUNA Ka-
JI0TO TpaUIECKOro dJICMEHTA.

3. 3ajaHue Ha aBTOMATU3AIMIO 3JIEMEHTA y4acTKa TEXHOJIOTMYECKOTO mpoiiecca (1o
BBIOOPY MperoaaBaTeis).

4. CTpyKTypHasi cXxeMa CUCTEMBbI YIIPaBJICHUS.

5. KoMmeke TeXHMUECKUX CPEJCTB peali3allii CTPYKTYPHOM CXEMBI C yKa3aHHEM
TEXHUKO-I3KOHOMHYECKUX XapaKTEPUCTUK U (PYHKIIUI KaKI0TO.

6. BeiBoIBI 110 paboTe.

KoHTpoJibHbIe BONPOCHI M 3aJaHUs

1. Ha3znauenue u GyHKIIMM CXEMbI HOpMaJIH3aI[ii CUTHAIA.
2. HaznaueHue v pyHKIMM COTJIACYIOLIEr0 YCTPOIMCTBA.

3. Haznauenue u @pynkiuun SCADA cuctem.

4. Haznauenue u GyHKIIMN yCTPONCTBA BHIOOPKHU-XPAHEHUSI.

JlaGopaTopHasi padora Ne2

[TPUMEP OB BEKTHOI'O ITPOEKTUPOBAHIA
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Lenp paboThl: co3nanue eMeHTapHoro APM HAacoCHO# cTaHIMK Ha pUMepe 00b-
€KTHOT'O TPOEKTUPOBAHHS.

Yka3aHus K BbIIIOJHEHUIO PadOThI

Coznagum mabnod nporpamMbl H_ ynp yrpaBieHust HacOCOM, IPEIyCMOTPEB apry-
MEHT I YIIPaBICHUS BUICOKIUIIOM.
CrtpykTypa mporpamMmmsi:

|:T|:I':|KT':||:IE| Aporpartel

2 H_ynp

= |_'Jﬂ.-“-‘-.prl:|MEHTb|
J IN Pyy ynp: IMT
| 0UT Craryc: INT
J IMN AEapus; INT
| ] 0UT Buaeo: INT
| 1 0UT H_gra: INT
| ] 0UT H_gsien: INT

NokaneHeE nepereHHEIE

[MmofaneHeIE NEpErMEHHEIS

= ‘:PHHKLLMH
+ J Hacoc[ IM STSin IMT, OUT STSoub IMT, IM ALR: INT, OUT On: INT, QUT OfF: INT ]

|ﬂ] CTpyKTYpEI
|_'1] BHELWHME AWENHOTELM

ApryMeHTbl (yHKLIHUU YIPABICHHUS HACOCOM:

¥ - dh
CTpykTypa Nporpardrael Hram Tror EEOmAaSEREOTS | THOT T SHEED
Q H_ymp ETEin I"L_‘IB xOT II-IT
+ l_'ﬂ,-‘:‘-,prl_.]MEHTH ETSont |—T_—|BH}{ ox II-IT
|_'ﬂ MokaneHEIE NEpEMEHHBIE ALE  plgBxox INT
|_'ﬂ [ nofanbHElE NEpEMEHHEIS on algBuzon IHT
0ff  pglgBaxox INT

= |_1] P YHE LI

= [£] Hacoe] IN 5TSin: INT, OUT 5TSq
k- ].-’-‘-.prgMEHTbl

|_"]I'IepEMEHHb|e
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DYHKIMIO yIPaBJICHUS HACOCOM yao0Hee Bcero pa3pabdorats Ha s3bike Texno FBD
— st aToro orpedyercst oguH 610k MOTOR:

2 w2 BB
CTpykTypa nporpara TR F
[ H_unp i ] i
: |
@.ﬁ.prgmembl | 1 D :
[Mnorammet | | grgn>—tsts sts > STSout
@anﬁaanble : 45 ——END  ON ; on
=[P urrwn 3 {ar oFF—> o
= A Hacocl I | ALR >—ALR  ERR|—|
[ Jepry : 2 T :
e | o>—ox |
@E b DBE:E '
TPYETYPE : :
IjBHE:LIJHHE: alP :r E-
ApryMeHTbl OCHOBHOU ST-mporpaMmsl.
JIuctuHr:
H_ynp VAR INPUT Pyu_yop : INT; END VAR
El_ """""""""""""""""""""""" VAR OUTPVUT Craryc : INT: END VAR
@ﬁprﬁ""‘e”b' VAR _INPUT isapma : INT; END_VAR
|j IM Pyy_ynp: | VRE OUTPUT Bmneo : INT; END VAR
Ij OUT Cramye: TAE. OUTPUT H_rxn : INT; END VAR
Ij IN &g apus: |1 VAE OUTPUT H smxn : INT; END VAR
|j OUT Buaeo: Hacoc(Pyu_yrp, Craryc, Apapma, H exn, H emmm);
|j OUT H_gka:
| 0UT H_stiks IF Croaryc ==1 THEN
@ﬂDKEHbeIE e EERED B L5
ELSE
@anﬁaanble nep Emmeo = 0:
= @':F":IHKLI,HH END_IF;
= [£] Hacoo[ 1N 51 END DPROGRAN
[r=Mme -

PaccmoTpum miporiece co3panus oobekta HACOCI. g 3Toro cHavaia co3fgaguM
y3es1 CTaHIMA CO CIIENYIOLIEN CTPYKTYPOM.

= EEE Cuerema

= ml CTaHuuA
= @ HacocHaAl
= @ Hacockl

@ Hacoc1
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Ycranosum 11t o6bekta Hacoel duar 3arpy3urs.

Cucrera Cranuma Hacochaal Hacock Hacoc

MHpoprdaumua | Fnard |
P naru
[] Bekndure [] Ornaaka [] Pervctparop [ “YreHue aarna
[] Orkaioumre ot metounmea [ ] Otyer Tpesor [ ATpHoyTe [] 3anmce Baamn [ 3anpac BpemeHH sHA4EHMA
[ 2 CMHHpOHMEHpOEATE q:-naru]
ApuuE ABTONOCHIEA SarpysEHTE rpynny
Horep SIAD : |Beknoyurs *l [] Pazpewwrs 3arpyzKre

[leperamum ¢ nomounsio MbimM madiaoH nporpammsl Hynp B rpynny Hacocl, Ha
BKJIaJIKE APryMeHTbI OKHa CBOMCTB co3aaHHoro kaHaina CALL Belgenum Bce aprymeH-
Tl ¥ BBINOJHUM KOMaHay Co3aaThb IO apryMeHTaM KaHAaJbl C NPHUBSA3KOW — B
00BEKTEe CO3MaayTCs KaHAIbI, MPUBSI3aHHBIE K COOTBETCTBYIOIINM apTyMEHTaM.

Hagurarop npoekTa

ey 0 0 B RE & EE 3
~
& 525 Cucrera = %,: Huynp:1 Iiﬁ Bunen
g w
md Cranuun Iiﬁ Puyd_ymp Iiﬁ H_gkn
= & HacocHal
o _ Iiﬁ Craryc Iiﬁ H_gtikn
= i) Hacoce .
i Iiﬁ ABapuA
) Hacoo
i v
CucTema. CTraHumMA. HacocHaa 1 Hacockl Haco

CreTema, CraHumA.HacocHaa 1 Hacock, Hacoc] . Hynp: 1

MHpoprauma T naru | ADryrEHTE | ATpUIAYTEI
7 EEEE o o By s v dh ¢
MraA | Tun | Tun .IlElHHbI:-:| 3¢ Mpuenska
EPuy_unppdgIM INT qEqu_gnp:F'eaanDe aHaveHuHe [Cucrerda. CTadwia H acocHanl Hacocel Haco
Craryc ;‘I;I:ILIT INT 'qEETaTgc:EHD.u.HDE zHaueHMe [Cucterma. CraHuma. HacocHan1 Hacockl Hacoo 1)
dEapua phlM INT 'qa.ﬁ.sapun:F'eaanDe sHadeHuWe [CroTera Craduwa Hacocnaal Hacooe, Hacoc
Bugeo glmOuUT INT qEBHD.EDZBHD.IlHDE ZHadeHue [CuoTerda Cranuma HacocHaal Hacooel Hacoc 1)
H_ekn ggOUT INT qEH_BKJ'IZEIHD.IJ.HDE: aHaueHue [CucTera CTaHuma HacocHaal Hacocel Hacoo 1)
H_stinghgQUT INT qE H_getitn BrogHoe sHavenme [Cuctema. CraHuwA. HacocHaa1 Hacoow, H acoc”
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W3MeHnM mopsaKkoBble HOMEpa KaHAIOB B OOBEKTE MyTEM BBINOJIHEHUS MOCIEA0BA-
TenbHOCTH nericTBuil Y nanenue Hynp:1 — Otmena yganenust Hymp:1:

Haeurarop npoekta

X oo BED g RE & B D
- wes Lol - )
i Cuerene RIE N R
B
mf CraHuua
o IiE Cratyc Iiﬁ H_Ekikn
= ) HacocHaAl
=8 6 Hacock | Iiﬁ ABapHA %,: Hynp:1
) Hacocl IiE; Eugeo
LV
£ | >
Cucrera, CtaHumA. HacocHaal . HacockelH acoc1.Pyy_unp

Coznmangum skpan Cxema ¢ ucnosib3oBaHueMm OubamoreuHbix pecypcoB [TRACE
MODE 6:

E Cuxema |

 S— .

ApPryMeHTBI 3KpaHa CO3/1aJluM C YYETOM UX JajibHEWIIEeH MPUBSI3KU K KaHajaM 00b-
exra Hacocl:

Wl afinoHel_akpaHoE. CRerda

MHEopMauMa | SpryMeHTEl |

b - X || o By B B[ »

Hraa | Tun | Tun gaHHE! | 3HAYEHME MO YRONYSHMID ﬁ
ARG_D00ghg OUT [RE)INT

ARG_O0T gdalN  [REJINT

ARG_002 gt OUT [REJINT B
ARG_D03gkgN - [RE)INT

£ | >

(£
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Ha skpane pa3mereH 11BeTOBON MHIWKATOP pabodero COCTOSIHHS Hacoca (JIMHAMU-
3upoBaHHbIi ['D IIpsIMOYTOJILHUK), HACTPOMKHU KOTOpOro cienyromnie. L{BeT 3aimuBku
cootBercTByOIM cocTosiHuio UCTUHHO — 3enensiid, a eciu JIOXKHO — kpacHslii.

CEOACTES OTBEKTa

ERER R

CeoficTED | 3HaYeHUE |

K.oHTup

3anuera [ARG 001]) I |
Thn zanuetM Ueer

E- llper sanuBEM

= Bug uHaMkaway  Arg = Koer,
MNpyeAzka ARG_0M

Ecau ICTHHHD
Ecau NO#HD [N
K.oHCTaHTa 1
Crun I
CKpEME NPM CTapTE Falze
Nogckazka
BrineneHue 6 MPE Falze

Hactpoiiku Buaeoknumna:

CEOMCTES OfbEKTa

2 Brneokaun
= [ e
CEoMcTED | 3HaveHMe
Bugeoknmn .
Mpueaska ARG_003
MNaysa 1]
NakasklBaTe NpM OCTAHOBES True

HenpepbiEHos BocnpovsEeneHHe TIue

CrpbMTE NpW CTapTE Falze
MNogcraska
Brwenenve 6 MPB Falze
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[Teperamum ¢ momompio MbImK madmoH dkpana Cxema B rpynmy Hacocl, Ha
BKJIaJIke APryMeHTbl OKHa CBOWCTB co3nanHoro kaHaia CALL Beyzenum (Shift+JIK)
BCE apryMeHTHl U nepetamuM o0bekT Hacocl Ha BkiagKky ApryMeHTbI OKHA CBOICTB
kaHasia Cxema — aprymeHThl kaHana CALL mpuBsKyTCs K COOTBETCTBYIOLIMM KaHa-
Jam:

Cucrerma. CraHumA.HacocHaal Hacocel. Hacoz] . Crema: 2

Mhudoprauma | P nard | ADryreHTEl |ﬂrrpwfig'rb|

|22 28 o o By| & b v dh g
Hran | Tun | Tun .u.aH|| | MNpueAzka | 1
F'yq_gnp_ln .T.I:ILIT . INT gPy1_ynp:BxoaHoe sHaveHKe [Cuctema Cranuma Hacoonaal Hacocel Hacoc

Cratyc R plglM INT QE Craryc:PeaneHos sHaveHWe [CucTera, CraHumA HacocHaal . Hacocel Hacoc1]
Asapua_ln ghgOUT INT qE.-'-‘-.BapHH:B ®OaHoE SHaYeHME [CHeTera CraHuma HacocHanl Hacocel Hacoc)
Bugeo R glglM INT qEB uoeo PeantHoe sHavenue [Cuctema. CTaHumA. Hacocnan] Hacoce.Hacoc 1]

Coznpaaum mabnon skpana Hacoc— mynbT ynpaBieHUs 1 OTOOpayKeHUS:
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ApPryMeHTHI 3KpaHa CO3/1aJIMM C YYE€TOM UX JajdbHEHIIEeN NepenpuBa3KA K KaHaJlaM:

WatnoHe akpaHoe Hacoo

MHpopmaumHa | AprymeHTEl

% - ¥ TH| I EE N o By o»

Hras | THn | Tun gaHHE: | 3HaueHue M

Cramyc phalM [RE)INT

AeapuA g OUT RE]INT

Bugeo plalMN  [REJINT

Hoexn ghalN  [REINT T

H_etmnphalM  [RE]INT v

¢ | »
[leperamum ¢ momouipio MblM mabdsoH 3kpaHa Hacoc B rpynmy Hacocwl, Ha

BKJIaJKE APryMeHTbl OKHA CBOMCTB co3faHHOro kaHana CALL BeraenuMm Bce apryMeH-

Thl U NepeTammM BKIaaKy o0bekT Hacocl Ha BbIAEIEHHbIE apryMEHThI — apryMEHTBI

kaHana CALL npuBsHKyTCS K COOTBETCTBYIOIINM KaHAJIAM:

Cucrera. CraHumA. HacocHaal Hacock, Hacoe: 3

MHpoprauns | 9P nard | ARrYMEHTEI | ATPHEYTE

FEEEE | oo B A v|dh #

Hran | Tun | Tun gaHHB! | | Mpueaska
EPyy_unp_InglgOUT Ej IMT £Pud_ynp:Broanoe sHayeHme [Cuctema Cranuma. Hacocnanl Hacock. Hacoo 1)
ETa‘rgn:_FI ﬁIN ...... INT qE Craryc:PeaneHoe sHavenue [Crhctema. CraHumA Hacocnanl Hacoce.Hacoc 1]
Aeapua_ln gy OUT INT qE.-'-‘-.BapHﬂ:E:-:D.u.HDE sHaveHue [CucTema. Craduna HacocHanl Hacock, Hacoc 1)
Bugeo R plglM INT qEEIHIJ.EDZPEEJ'IbHDE sHaueHMe [CucTera. CTaHuua. HacocHanl Hacock, Hacoc )
H_exn R glglM INT qEH_EFKJ'IZI:'EEIJ'IbHDE sHaueHMe [CucTera. CranyuA HacocHanl Hacock, Hacoc)
H_etikn R phglM INT qEH_EFbIK.I'IZI:'EEu'IbHDE SHaveHHe [CucTera Cranumwa HacocHaAl Hacoce, H acoc
£ |

Hactpoiiku I'D ma6nona skpana Hacoc:
J Knonka Pyu_ymnp (pydHoe ympaBiieHHe HAaCOCOM):
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CEOMCTES OOREEKTa

FHomka [Cnpaska

ERLACE

CEofcTEN |3HEHEHHE
K.og goctyna 0
Cofbmua

= mougePreszed
MNogTeepxaEHKE Falze
CurHan Falze

= [Nepegark sHaYeHHE

Tun nepeaayd BEECTH W NEpeaaTh
SHAYEHME 0

PesyneTar Puyy_ynp_In

M cTouHMEK

BococTaHaenueaTe sHavenue Falze

mouseR eleased

Knomnka ABapusi (MoeIMpOBaHUE CUTHAJIA ABAPUH):

CeEOMCTES OfbEKTa

KHomka [Cnpaeka

ERCACE

CEofcTEN |3HEHEHHE
K.og goctyna 0
Cofbmua

= mousePreszed
MNogTeepHaeHue Falze
CurHan Falze

= MNepenaTe SHAYEHME

Tun Nepeg ayu9 BeecTH U NepegaTe
3Ha4eHuE 0

Pezynetar ABapuA_ln

M T ouHkME,

BocoTaHaenueaTe sHaveHue False

mouzeR eleased

Bupaeoxnun npusssan k apryMeHTy Buaeo.
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Hacrpoiiku nentpansaoro I'D Teker (0TOOpakeHHE COCTOSTHUS HAacoca):

CeofcTEa OfbEETa

AecTexcr (Crpaekd
> | B¢

I

CeoACTED | SHAHEHHE
E.oHryn
Janueka [Ctaryc R) [ |
TN ZAMHERM Ueer
= lleeT sanueku
= Big, MHAMKEALMY Arg B gHanazoHe
MpuEAzEa Cratyc_H
= QuanasoHe
NuanazsaH 13
IuanasoH 34
JuanasoH 45 N
JuanasaH 5 &
OuanazaH E 40 1
Lk |
WpmgeT M5 Shell Dlg.8
BripaBHUEaHKE Mo ueHTpy

Tekcrt [Craryc R)

=) B WHAMEALMM A10 B OManasoHe
MNpHeAzEa Cratuc_R

= JWanazoHel

HMenonkzsoeare pecypok False

HuanasoH 1 3 BEN
HuanasoH 3 4 PEZEPE
Juanazos 4 5 PEMOHT
Juanazon 5 B ABaPWA
lleer Texcra [Ctaryc R] I
= B, MHAMEALHH &rg = KoHeT.
MNpHEAzLa Craryc_R
Ecav MCTHHHO ]
Ecaw N0AHO
K.oHcTaHTa 1
CKpkTe NpM CTapTE Falze
MNogckazka
BeaensHue s MPE Falze
JCHOEHaA NpHEASH.E Cratyc_R
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Bo Bkiagke mBET 3aMMBKH, HUCIIOJIB30BaTh ITOCIEAOBATEIBHO I HAAIA30HOB Cle-
NYIOIIME LBETA — 3€JEHBIN; KOPUYHEBBIM, CUHUM; KpAacHBIM; 4YepHbId. L[BeT Tekcra —
cunnit, ec;imt UICTUHHO — gepwnsrit, ecnin JIOXKHO — Gemnbiif;

. Hactpoiiku texcroBoro snementa BKJI (MHOuKanus reHepanuy cCUrHajia
BKJIFOUEHHMSI HACOCA):

CEOfCTEa OffbeKT a

RECT ekcT
= & | B
CEOiCTED JHa4EHHE

F.oHTYpD
Januera [H sen H] [

TN ZanqekH Ueer
= Il seT sanueku
(= Bug, WHOMKALAW Arg = KoHCT.
MNpueazta H_exn R
Ecau MCTHHHO [
Ecau N0KHO I

K.oHcTaHTa 1
Crine I
W prdgT MS Shel Dlg,1 2. #HpHEIR
BripaBHWEaHKME Mo ueHrpy
Tekrct Bk
Ueer texcta [H sxn Bl D
=1 B, AHOMEELMK Arg = KoHeT.
MNpyeAzEa H_ern_R
Ecay MCTHHHO
EewnoxHD I
KoHcTaHTa 1
CKPEME NpW CTapTE Falze
Nogckaska
BeneneHve s MPE Falze
OCHOEHSA NpHEASK.S [ H_exn R ]

Bo Bkagke mBeT 3aiauBKU Mcnojib3oBaTh, eciii UCTUHHO — 3eneHsblii 1BeET, eciu
JIOXKHO — uepnsiit. [{Bet Tekcra — romyo6oit, ecmu MICTUHHO — 6emnsrit, ecnu JIOXK-
HO — yepHsiii.

. Hacrpoiiku texcroBoro snementa BBIKJI (uHnukamus renepanuu curHana
BBIKJIFOUEHHUS HACOCA):

33



CEOMCTEA OfbEKTa

RECTekCT
S o | B |
CeolicTEn 3HaveHu1e
F.oHTyp
Januera [H smkn R] [
Tun sanqeku Leer
= I BeT SanuBKH
=1 B MHAME ALK &rg = K.oHeT,
MNpHEAsEa =
Ecau UCTHHHO
Ecou NOHD I
K.oHcTamTa 1
Crune |
WpudT MS Shell D131 2 #HpHER
B bipaBHHE aHKE Mo weHTpy
Terct BBk
lUser Texcta [H swen. .. [
= Bida, WHOHE AL Arg = F.oHCT.
MNpueAska H_eern R
Ecanw MCTMHHO
Ecan NOHO |
K.oHcTarTa 1
CkpbTe NpM cTapTe False
MNogcraska
BrineneHue & MPE Falze
JcHOBHAA NPMEBASK.S H_etitn_R ]

Bo Bknagke uBet 3anuBKH Ucnoib3oBaTh, eciii MCTUHHO — kpacHblil 1BeT, eciu
JIOXXHO — uepnsiii. [{Bet Texcra — ronyooii, eciu MCTUHHO — 6enwrit, ecnu JIOXK-
HO — uepHbIii.

C nmomouIbi0 KOMUpoOBaHuUsA/00bIYHOM BcTaBKU 00bekTa Hacocl cozmaaum B rpyire
Hacocsl 00vexthl Hacoc2 1 Hacoc3:
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Haeurarop npoekTa

X 2 BB ) RE & B 7
Cuerema % IiE Pyy_unp IiE H_Etikn

=- i CraHuma Ii %
S = Craryc H_ynp:1
= i Hacochanl g | c nAw
=- 6 Hacocs: IiE AgapuA %E Cuetaa 2

6 Hacocl IiE Buaeo
iy Hacoc? B Iiﬁ H_ekn

o

Cuctera. Cranuma Hacocnaal HacocelHacoc3

X o BR p RE & %

B L) e .
= md CraHuma — || © Hacocl: I
= 6 HacocHarl 6 H 5
- Hacoc2
& 6 Hacock _
6 Hacoc] ) Hacoc3
6 Hacoo? L %,: Hacoc: 3
6 Hacoc3 v
< | > < | >
CucTema. CraHumA Hacocnana] Hacock

Co3aanum mabJIoH TIaBHOTO dKpaHa:

35



[ Britpare _][ CApocHTE J

NAME

OBLLAA CXEMA

HACQOC

HACQC2

HACQC3

EnuHCTBEHHBIN apryMeHT 3TOro madJioHa MpeIHa3HAYCH I Peallu3alluu Meperpu-
BSA3KU K O0OBEKTAM:

Ll afinoHel_akpaHoE. [ n_skpad

Mrgopraumqa | APrYMEHTE
m-X |REE o B
Hr4a | Tun | Tun gaHHE! | 2HaYeHUE N

Hacoc WhINAOUT [BE]UDINT
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Hacrtpoiiku I'D IlepekJ/ouaresib KAHAJIOB:

CEQfcTEa OfbekTa

a MNepeknnoyarent kaHanoe |Cnpaeka

et
==
=t

CeoficTED JHaveHuE
MNpueAzka Hacoc
K.nacec kaHanoe ALl

Yenosue seiGopkK kananos OB

WpnaT S Shell D
Mepuog 1
KonoHku

K.ononkal MHaME
CrpbTe NpM CTapTE Falze
MNogckaska

Ccpuika Ha 3kpaH Hacoc: npusszana k kaHainy CALL rpynmsr Hacocsl, BeI3bIBaro-
niemy ma6sion 3kpana Hacoc. Ccbuika co3faercsl MyTeM HMCIOJb30BaHUS MEXaHH3Ma
drag-and-drop +Ctrl.

Ccbuikn Ha skpanbl CxeMa mpuBs3aHbl K BbI30BaM adiioHa skpaHa Cxema cooOT-
BETCTBYIOIIUX OOBEKTOB.

[leperamum 1mabioH riaaBHOro 3kpaHa B rpynny Hacockl v nmpuBsbkeM apryMeHT
co3ganHoro kaHana CALL:

Cucrema. CtaHumA. HacocHanl Hacocke. M n_skpan: 4

MHopraLHa Prard | APrymeHTEl | ATpHEYTEI

FEEE oo B S s v dh
Hran Tun Tun aaHHe | Mpueaszka ]
Hacoc_3_I0WIMAOUT LIDINT ',:Hau:u:u::E:lD [CucTema. CraHuma Hacoonaal Hacoce]

Tak kak mpu CO3JaHUM SKPAHOB KaXKJIOMY OOBEKTY IMPHUCBAWBACTCS YHUKATHHBINA
UICHTU(UKAITMOHHBI HOMEp TI0 MEpE CO3JIaHus, CJICIOBATEIbHO, TJIABHBIM SKpaH HE
Oynet nosiBnsAThes nepBbiM HAa MPB. UT0o0BI 3TOTO M30€XaTh, HEOOXOAMMO BHI3BATH HA
penaktupoBaHue kaHai ['1_skpan u otMeTuTh nosie Orpadorars, a B noje Ha crapre
MIPOCTABUTH 2.

3amycTUM NPOEKT — MyJIbT 0TOOPa3UT COCTOsIHUE Hacoca 1:
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E Brigpare i[ CopocHTE ]

PEMOHT
MAME

Hacocl
Hacoce
Hacoc3

OBLAA CXEMA

HACQOC

HACOC?2

HACQC3

C nomomipio ['D IepekiiouaTesib KaHAJIOB TPUBSDKEM MyNbT K 00bekTy Hacoc2 u
C TIOMOIUIbI0 KHONKK Pyd4. ynp BkiatouuM Hacoc. [Ipu nogaye komanasl BkioueHus (1
nociue §) BHavyajie cpaboTaeT MHAMKATOP FeHEepallui CUTHAJIa BKIIIOUYEHHs, 3aTeM Hacoc
BKJIFOUHUTCSI.

[IpuBskem myabT K Hacocy 3 M mepeBeneM ero B pe3epB (komanzaa 8). Takum oOpa-
30M, IIEpENpUBS3bIBas MyJIbT K HY)KHOMY HacoCy, MOKHO yTpPaBJsiTh BCEMU HACOCaMU U
0TOOpaKaTh MOAPOOHYIO HH(GOPMAIIHIO O KX COCTOSTHHH.
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OOBeKTHBIN MOIX0/] K MPOSKTUPOBAHUIO JTAET BO3ZMOXKHOCTh IPOCTON MOAU(PUKALINN
IIpOeKTa B nanbHeumem. [lycTs, HanpuMep, HACOCHAsI CTaHLMS PACIIMPUIIACH 33 CUET

n00aBIICHUS TPYIITIBI U3 TPEX HACOCOB.

Ilepemectum kanamel CALL TI'imakpan u Hacoc u3 rpynnel Hacocsl B rpynmy

Hacocuasnl.

Cozpganum B rpynne Hacocnasil rpynny Hacocbl2 ¢ mOMOIIBIO KOMUPOBAHUS U
oObryHOM BcTaBku rpynnbl Hacocwl. YcranoBum duar 3arpy3urs i rpynnsl Haco-
cbl 1 Hacocpi2.

CrpykTypa nIpoeKTa NPUMET CIECTYIOIINA BUL;

B mabnone riiaBHOro 3KpaHa CKOIMUPYEM/BCTaBUM

Cxema:

@ Hacocw
@ Hacocwi?

Haeurarop npoekra E]
X 2 BB ) RBE & B mX|
L -
= ml CraHuua —|| © Hacocw %I: Hacoc: B
= @ HacocHanl @ Hacoce:?

[n_skpanb

w
CrcTema. CranumA. H acocHasl
= i CraHuMA e
; = EHEE FPyy_unp %,: H_ynp:1
) HacocHaal
B H E&E Craryc %,: Crera2
Acockl
= @ Hacock:2 E!‘E ABapUA
@ Hacacl EHE Bugeo
@ Hacoc? EHEE H_Eexn
o [Aoeed B E&E H_BkIkn
E M cTouHMEMA T pHERHIE K W

CrcTera CTanumA.HacocHaal. Hacock 2 Hacoc 3
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[ BriGpate J[ CopocuTe J

MAME |

OBLAA CXEMA

HACOCH HACOCH?2

OO6pazoBannbie ['D mpUBSIKEM K COOTBETCTBYIOIIMM JKpaHam (Cxema 0OBEKTOB
rpynisl Hacocbi2.

3amycTuM TPOEKT U YOeaUMCs, 4TO B PE3YJIbTaTe JOBOJBHO MPOCTON MOAU(UKAIIH
GYHKIMMA TyJbTa PACHIUPWINCh — TEMEpPh C TOMOIIBI0 MYyJbTa MOXKHO YIPABISTH
J100BIM M3 IIIECTH HACOCOB.

Iopsiaok npoBeneHnst 1a60paATOPHOIL padoOTHI

Co3spaiite snementapHoe APM, kak yka3zaHO B paszfene «YKa3aHus K BBITOJTHEHUIO
n1abopaTopHOI pabOTHI».
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YuuThIBasi BBIMOJHEHHWE KypCOBOTO MPOEKTA MO JUCIHHUILIUHE «DIEKTPOCHAOKEHHE
MIPOMBILIUICHHBIX NPEINPUATUN» HA OCHOBAHMH OOBEKTHOTO MPOECKTUPOBAHUS CO3JaTh
JUCHETYEPCKUI IMyJIBT CXEMbl 3JIEKTPOCHAOKEHHS B COOTBETCTBHM C 3aJaHHEM Ha
IIPOEKTUPOBAHUE.

Conep:kanue oT4yeTa

1. Ileap uccnemoBaHui.

2. ITOroBbI 3KpaH CO3AaHus JIEMEHTAPHOTO.

3. Onucanue nporpaMmmbl H ymp ¢ ykazaHHeM BXOJHBIX U BBIXOJHBIX apIYMEHTOB.

4. TlporpamMmMHOe oOecriedeHre, UTOTOBBINM dKpaH, ONMKMCAHUE pabOThl CHHTE3UPOBAH-
HOT'O JIUCIIETYEPCKOTO IYJIbTA.

5. BriBoibI 110 pabore.

KonTposbHbBIe BONPOCHI M 3a1aHUS
1. B uem npeumyiecTBa 0OBEKTHOTO MTPOESKTUPOBAHUS?

2. Haznauenue u cBoicTBa o0ObekTa [lepekiirouaTeib KaHAJIOB.
3. Ha3nauenue u cBoiictBa 00bekTa CchUIKa Ha IKpaH.

JlabopaTopHas padora Ne3
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NCCIELOBAHUME BJIMAHKA [TPOITOPHMOHAJIBHO-
JNODOEPEHITNAJIBHOI' O-IUO®DPEPEHIIMAJIBHOI'O PEI'YJIATOPA HA
KAYECTBO ITPOLUECCA PET'YJIMPOBAHUA

[leas paboOTHI: TOCTPOWTH CHUCTEMY KOHTPOJS W YNPABICHUS TEXHOJIOTHYECKOTO
nporiecca (TII) yuacTka TepMudeckoil oOpaOOTKHM W OIICHUTH BIIHMSHHE MapaMeTpPOB
npornopimoHansHo-ud hepeHnuansuoro-gud Geper-uuansuoro (ITJ1J1) perynsropa Ha
Ka4eCTBO IPOIIecca peryInpoBaHusl.

Yka3zaHus K BbIINIOJHEHUI0 Pa00ThI

PaccmarpuBaemsiii TII BeneTcss Ha Tpex ydacTKax: TEPMUYECKON 00pabOTKHU, XpaHe-
HUS U A03upoBaHud. HeoOXoaumMo mocTpouth cucteMy KOHTpois U yrpaienus TII ¢
Y4ETOM HMMEIOIMXCS TOYEK KOHTPOJISA, UCIIOIHUTEIBHBIX MEXAaHW3MOB M amlllapaTHBIX
cpencts aBromarusanun. Bee yuactku ynpasisirores PC — based koHTpoiepom.

VYyacTok TepMuyeckoil 00pabOTKU UCIOIB3YET JIBa BXOJHBIX aHAJIOTOBBIX CUTHAJA —

APM, MPB, WINDOW XP
RS232, ModBus

| KOHUEHTpATop |

PC based kouTpoimtep, mukpo MPB, DOS 1/0
card A-8111/ICP-DAS/8AI, 16Dl, 16DO

@ZAI, @w, 4AI,
2D0 1DO 3DI

y4acTOK Y4acCTOK Y4acTOK
TEPMHUYECKOW | |TO3UPOBAHUS XpaHeus
o0paboTku

2Al n nBa BeIXOAHBIX JUCKpeTHBIX — 2DO. TexHomorndueckas 3agada — MOJICpIKAHNC
TIOCTOSTHHOW TeMIIepaTyphl B aIimapaTe — TEXHOJOTHIECKOW YCTaHOBKE, OCYIIECTBIISIO-
e JUTMTEIHHBIA HAarPEeB MCXOIHOTO CBIPhs ((QYHKIUS peryaupoBaHus). Perymuposa-
HUE TEMIIEpaTyphbl TMPOU3BOAUTCS ITyTEM U3MEHEHHUsS pacxoja MOCTYIAOIIero B arma-
par TETUIOHOCHUTEITSL. AnroputM yIPaBJICHHUSI — TIPOTTOPITUOHAIIEHO-
mudepennmansubiii-nuddepennuanpasii (IIJ1/1). Crocod ynpaBieHus UCIIOTHATETb-
HBIM MEXaHHU3MOM — IIUPOTHO-UMIyJbcHass Moayisnus (LLIMMM). AnanoroBbie cUrHa-
gl B PC — based kouTposuiepe obpadateiBaroTcsi 12 paspsaHbIM aHAJIOr0-1IH(POBBIM
npeodpazoBareneM (ALIT) u umerot npencrapnenue B kogax (0 — 4095). s uzmeps-
€MOM TeMIepaTypbl KOJbl COOTBETCTBYIOT BXOIHOMY JIMAITa30HY AaTYUKaA TEMIIEPATYPhI

42



(0 — 100) C, mns pacxona temtonocutenss — (0 — 10) m3/4. APM xoHTposmpyeT 1moj-
kmoueHHeie Kk PC — based xoHTpomnepy texHonormueckue mnapameTpsl ((yHKIHH
MOHUTOPHWHTA) U 33/1a€T HACTPOUKHU peryssiTopa ((PyHKITUS yIIpaBICHUS ).

PC-based xonTposutep noakitoueH Kk APM 1o cetu yepe3 KOHIIEHTPATOP, HCITOJIb3Y-
embIii ceTeBoii mpotokos — TCP/IP. B kauecTBe KOHTpOIEepa BEICTyIaeT oObIuHbIi PC-
COBMECTUMBIII KOMITBIOTEP C YCTAHOBJIEHHOM B CHUCTEMHYIO IMHY ISA maTtoil BBO-
na/seiBosia A-8111 ¢ 8Al, 16DI u 16DO /ICP DAS/, pabortaromuii 1moj ynpaBjicHUEM
OC DOS (naHHO€ yCTpOWCTBO HE MOMJICKUT MOACIUPOBAHUIO, & 3AMEHSIETCS UMUTATO-

pom).
Onncanne Co31aHUsI CHCTEMbI KOHTPOJIS H YIIPaBJIeHUsI

PaccmoTpum npuHLOMN AEUCTBHS CHCTEMBI aBTOMATHYECKOTO PETYJIIMPOBAHUS TEMIIE-
patypsl. TepMomeTp Rg M3MEHSET CBOE CONPOTUBIICHUE B 3aBUCUMOCTU OT TEMIIEpa-

Bona Typbl paboueil >KUJIKO-

) L CTH, MPOTEKAIOILIEH 110
TpyOOmpoBOAy  4epe3
neub 1. IlepemerneHu-
€M TMOJI3yHKa 3aJaT4yu-
Ka 2 Hapymiaem OanaHc
MOCTA.

[Ipu nosHom OanaH-
ce MOCTa UMEEeM
@R

Rl +n

[Ipu nepemewenun
MOJ3yHKAa  3aJaTyuKa
BJIEBO 7| YMEHBILIAETCH,

Pabouas

KUJKOCTh [

Rg

a 1 BO3pacracr, 4ro

NPUBOAUT K YBeJIUue-
HUIO Rg ¥ HAoOOpOT.

Moct nwuTaercs mnepe-
+ MEHHBIM TOKOM, IO-

3TOMY aMIUIUTyAa
HanpsbKeHUs: HeOajaHca 3aBUCUT OT BEJIMYMHBI OTKJIOHEHHUS TeMmmepaTypel 9, OT

N
|
-

=

OBI'

3aJjaHHON 9, a a3a — OT 3HAKA ITOT0 OTKIOHEHMS.
Hanpsxenue HebanaHca u g, NPONOPLMOHAIBHOE TEMIEpaType INeuu, MoJaeTcsl Ha

BX0Ja onepanuoHHoro ycwmrenss OVY1. YcuineHHoe HanpspkeHUE IMOociae BTOPOIo
onepaunoHHoro ycunurenss OY?2 noctynaer Ha 0OMOTKY Bo30yxaenust OBI™ reneparo-
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pa MOCTOSHHOIO TOKa I', KOTOpBIM muTaer anexkrpoxsurarens . SIkopb nBuraresns
yepes penykrop P nmoBopauuBaer kpan K, U3MeHA KOIMYECTBO TOIUIMBA, M101aBAEMOI0
B ropenku ['p. IIpu paBHOBecMM MOCTa HaIpsKEHHWE paccoryiacoBaHus ug =0 U KpaH

3aHUMAET BIIOJIHE OIPEICICHHOE TOJIOKEHHE. KOTOPOE COOTBETCTBYET PABEHCTBY
TEMIIepaTyp 3aJaTyuka 9, ¥ neun 9 .

Hcnonbs3oBaHre BapraHTa TaXOMETPUUYECKON OOpaTHOM CBsI3M, KaK YKa3aHO B IpH-
Mepe, pacCMOTPEHHOM BBINIE, MPEACTaBISACTCS KaK ajJbTepHATUBHBIN crocob. Ha
coBpeMeHHOM 3Tane npuMeHsaroT [1/]/] — perynsaropsl u crioco0 yrpaBiaeHuUs: UCHOJIHU-
TEJIbHBIM MeXaHu3MoM — [IT1M.

Onucanne BUPTYaJIbHOU J1a00PATOPHOIl YCTAHOBKH

[IpowsumrocTpupyeM CO3/1aHUE CUCTEMBI aBTOMATU3ALNUU ITYTEM IPOCKTUPOBAHUS «OT
m1abJI0oHOBY, T.€. OyJeM co3/aBaTh MHPOPMALMOHHYIO 0a3y MpOeKTa — KaHajbl IO
aprymMeHTaM pa3paldaThIBa€MbIX MIA0JIOHOB SKPAHOB U MPOTPAMM, JOMOJHSSI OCHOBHOM
MOJXO0J] METOJAMH aBTOIOCTPOCHUS U CBA3BIBAHUS KAHAJIOB B y3JIaX MPOEKTA.

OTKpOEM MHTETPUPOBAHHYIO CPEIy M CO3JaJWM HOBBIM MPOEKT. B kauecTtBe CTUiA
pazpaboTku BeiOepeM CTaHAAPTHBIIA.

HaeuraTop npoekTa

X oo RB g B & EE =
* g HMeTouHuEK AT pHEMHMEN A ME Walves
= % BLSauoTEKM_KOMNOHEHT OB m Tanks
) CucTemHan B Moo
= fi MNoNk30EaTENRCE 37
= % Library_1 B2 CooingéHeating
= ¢ Object_1 & Pumps
+ @ Rezources m |rduztrial
@ Program_Templates
m Screen_Templates
% DB_Link_Templates w

[Tepeitnem B cioii bubdJauoTrekn KOMIOHEHTOB, r1e B pazacie Iloab3oBaTenbckast
oTkpoeM OubOnmorexy bubamorexka 1. CoxpaHeHHBIM B JaHHOW OHMOIMOTEKE OOBEKT
O0bexT 1 coaepxxutr B cBoeM ciioe Pecypcebl, HEOOXOIUMBIA I JajbHEHIIeH
pa3paboTku, HaOOp TpaduyecKruX OOBEKTOB — H300pa)KEHUs KJIalaHOB, €MKOCTEH,
JBUTATEIEN U T.1.

ITepenecem rpynimbl B cior Pecypebl TEKYILIETO MPOEKTA C MOMOIIBI MEXaHU3Ma
drag-and-drop u nepenmeHyeM UX Kak MOKa3aHO HUXKE.
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3nech xe B cinoe Pecypebl coznaaum rpynmny KapTUHKY 171 HOMEIIEHNS B HEE TEK-
CTYp, KOTOpbIe OyaAyT MpUMEHEHBI B 0(OPMIICHHH CO3/]aBAEMBIX TpaUIECKUX IKPAHOB.
Coznagum B rpynie KapTuHky HOBBIM KOMIIOHEHT — budimorexka M300pakenuii#1.

OTtkpoeM nBoiHBIM mienukoM JIK BHOBb CO3AaHHYI0 OMOIHOTEKY U PEelaKTUPOBa-

Hagurarop npoekta

X oo Rk g RE >

= % Pecypcel - ME Kaanawe:
e KnanaHe: 3 Emkocmu
m ErakocTi

M Oeurarend

M Lewrarend
ME Oxnasastme Ha 3 Ounoxaervie
I Hacoce M5 Hacock
m K.onoHHE! 3

P, > £ >

Pecypckl [ Hafo0e: TEXETOE, QHONHE 08, SHTE0EBATOS i

Hus. s ee HanmoJHEHHs] BOCMOJIb3YEMCSI NKOHKOMN i3 ¢ nojackaszkon «Mmmnoptupo-
BaTh» Ha MaHEIM WHCTPYMEHTOB. B OTKphIBIIEMCs auanore BblOOpa (aliaoB i
UMIIOpTa yKaxeMm nojupektopuro ...\Lib\Texture. Beibepem Bce daiinbl u HaXxxMeM
AKPaHHYIO KHONIKY OTKPBITH.
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[Tomo6HBIM OMUCAaHHOMY BBIIIE CIIOCOOOM co3AanuM B ciioe Pecypebl rpynmy AHu-
Maius, B Hell — 6ubnnoreky budaunoreka Buneoxsimnos#1. Hamonnum ee conepxu-
mMbiM ...\Lib\Animation. TIlocie mnpoBeneHUs MOATOTOBUTEIBHBIX MEPOTPHUSTHIA
COXpaHUM BBINOJHEHHYIO paboTy, HaxkaB JIK u yka3aB ums (MCHOIB30BaTh JATHHCKHIMA

WatnoHel 3 kpaHos H4acTor,_TepkonbpatoTiy

Hugopraaumna | APryrmeHTEl

- X (R EIE o BB v d ¢

Mram Tun Tun gaHHe!x SHaYEHME MO Yraon4aHHID MNpueaszka F naru
Pacwog_TennoHocuTenapkalN  [RE]REAL

Ternepatypa_patiouan plglM HE.-'i'-.L

Sanarme_Teraneparypel glg OUT HE.-'E-.L

Date Time gl D.-'-‘-.TE_.-’-‘-.ND_TIME MNP

< >

mpudr). Ilepelins B cnoii IladsioHbI 3KpaHoB, co31aauM B HeM Dkpan#l. Ha coznan-
HOM JKpaHe OyayT 0TOOpakaThCsl TEXHOJIOTMUECKUE MapaMeTphl y4acTKa TEPMUYECKON
00paboTKH, C HEro ke OyJeM OCYHIECTBIATh (POpMUpOBAHUE 3a/laHUS Ha TIOJIIEPKaHUE
paboueit Temmnepatypsl. Ilepenmenyem ero B YdacTtok TepmooOpabotku. Coszmpaaum
TaKke SKpaH g 3ananus napametrpoB [IJ[J[-perynsrtopa. B coorBerctBum ¢ T3 Ha
MIPOCKTUPOBAHNE HA3HAYMM apryMEHThI dKpaHy ydacTKa TEPMOOOpaOOTKU — IIETUOK
IIK Ha BHOBB CO3/IaHHOM I11a0JIOHE KpaHa M BHIOOpP M3 BHIMAJAIONIETO CIUCKA MyHKTA

CBoiicTBa, TaM — BKJIaJKa APryMeHTbI. 3J1€Cb U JaJIe€ ¢ MOMOIIBIO UKOHKU = C
nojickaskoit Cozoame apeymenm, CO31al0TCS HEOOXOIMMBIE apIyMEHTBI, 33JIal0TCS UX
MMEHA, TUIl JaHHBIX, 3HAYEHUS 110 YMOJTYaHUIO0, IPUBA3KH, (piiaru u T.4. Te aprymeHTsl,
3HAYEHHUA KOTOpBIX OyAyT oToOpaxkaTbca Ha sKkpaHe, uMmeroT tum IN, a Te, 4yTo 3agarot-
cs ¢ kiaBuatypbsl APM, 0ToOpakaroTcs Ha SKpaHE U MEPEChIIAIOTCS B KOHEYHOM UTOTE
B PC-based xoutpomrep, umetor tun OUT. dmar NP mis aprymenta Date Time
03HA4YaeT TO, YTO NPH AaBTONOCTPOCHUM KAHAJIOB IO apryMEHTaM IIa0JoHa 3TOT
aprymMeHT He Oy/IeT y4acTBOBAaTh B MPOIIECCE aBTOMOCTPOCHHUS.

B Napase rpb sxpana X 3akpoeM OJlaHK  CBOICTB
9KpaHa.

Paztiep akpada | <[o ymonyaHuo: W Tun gana I[J'I?I rnepexoga K Hemocpen-

Wpua  [1024 Msobpareriie YI'| crBenHoMmy cozmaHui u pe-

BricoTa ¥hE ) JAKTHUPOBAHUIO COACPIKHUMOI'O

1 JKpaHa ydwacTKa TepMooOpa-
OOTKM JBXKIbI HAXKMEM Ha
M acuwTadupoEaTE TakKe COEPHHMOE SKPaHa Hem JIK mpiim. 33}13}1HM B Ka-
= yecTBe (hOHA IKpaHA TEKCTYpPY
ice_0161. [ynsa storo BeIOEpEM
B OCHOBHOM MCHIO ITyHKT

Koo goctyna |0

[Nopayas knaevwa | Het | %

MonoseHue uoTouHKka ceeta [£] X |25 = Y25 -

[] Bonneieatowee okbo [ ] MokaskleaTe BCNALIE. OKHO MPH 3anYcke

Hau. mozuumMa ecnaeie. okHa (200 & Y 200 2

I lNoToeo H OTreHa




Cepsuc, B HeM — [lapameTpsbl 3kpaHa. B oTKphIBIIEMCS TMAJOTOBOM OKHE YKaXeM B
KayecTBe TuMa (poHa n300pakeHue, a U3 UMEIOIINXCS B OMOIMOTEKEe TEKCTYp — Hampu-
mep ice_0161. Tloce Haxkatusi 3kpaHHON KHONKH ['0TOBO (OH Tpaduueckoro sKpaHa
OyIeT M3MEHEH Ha YKa3aHHBIH.

C momompto rpadudeckux o0bekToB (I'0O), coXpaHEHHBIX B peCypCHBIX OMOIMOTE-

=
KaxX " BBI3bIBACMBIX C IIOMOIIBIKO HMKOHKH O0beKkT nmaHenu HHCTPYMCHTOB, a

takke rpaduueckux smemeHtoB (I'D) 00beMHEBIX TPYyO Ly rexcra M8 cosmamum
CTaTMYECKYIO 4acTh KpaHa. IIpuMepHBIil BU SKpaHa NpeIcTaBlIeH HUKE.

NAn-Perynarop

YyacTok TepmootpatoTkid

19.05.05 20:11:59 201214
E% « ¢ €<

Kpuebie l MeTouHuk
Temneparypa-patoyan
e Pacxog_TENAOHOCUTENA
——————— 330, 3HWE_TEMNEPaTYPEI

['paduyeckne 00BEKTHI pa3MeNIalOTCs ¢ UCMONIb30BaHueM Mmerona drag-and-drop u
nomyckaT macmrabupoBanue. st m3menenus pasmepa 'O HeoOXOAMMO BBIICITHTH
ero JIK u ¢ mOMOIIbIO TTO3UITMOHUPOBAHUSI YKA3aTeIIsl MBIIIN B Y3JIOBBIC TOYKH BBITIOJI-
HUTb HEOOXOMMbIC KOPPEKTUPYIOIIHE JCUCTBHS.

3HavyeHMs pacxojia TETUIOHOCHUTEINS W pabodel TeMmepaTypsl OyJneM OoToOpaxkaTh ¢

nomouibio ['D Crpenounsiit mpudop O Pasmectus ux na DKpaHe, ABOMHBIM IIETYKOM
JIK oTkpoem cBoiicTBa JieBoro I'D u 3a1aqumM eMy CBOMCTBA.
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CeOMCTEa OfbekTa

(%) CTpenouHEIH NpHGop

—m
=

CEoACTED | JHavEHHE |
FKpblTb npi CTapTe Falze
Orofpatasan Benqauda [Fackon TennoHocurens] O
MonoseHue Mo ueHTpY
Yron paseopara 30
Jaronosot,

Nonoca True
WptiHa ]
Bep=Hmi Npegen Wwrank 10

HL [Packog TenaoHoouTena) 9

Ha& [Facwon TennoHooMTenA] ] .
[JCHOBHAA NpUBASE.E [ Pacxon_TennoHocuTenA ]

AHaNOTUYHBIM 00pa30M MOCTYIUM C MpaBbiM ['D, OCyIIeCTBUB OCHOBHYIO IIPUBSI3KY
K apryMmenty Temneparypa pabouasi.

CEOHCTES OffbEKTA

T

=" Jray)
= [~ |

CeOMCTED | JHaveHuE ~

= Kpueaal [Temneparypa pa...

Jaronosot, T erinepartypa-patouan
MpuEASKa Temnepatypa_patoyad
Ueer

CTHME NHHMK
T OALLMHA AHHHM 2
Tun rMeTok, HeT reTok

CTHAE AMHMM BHE rpaHHdL, - -==----ommmmmmmm e

M akc. sHaYeHME 100
MuH. sHaueHHE 0
WHTEpNONMpOBaHWE Mo nepuony peansHoro

Kpusan? [Pacxog TennoHo... |}
Kpueanald [3apaHue Temne... b

B HmxHel yactu skpana pazmectum ['D Tpenna - = JUTS BBIBOJIA TTApaMeTpoB Tem-
nepatypa_pabouasi, Pacxon temioHocutenss u 3anaHue temmepaTypbl. OCHOBHBIC
cBoiictBa ['D ocTaBUM 3alaHHBIMHM T10 YMOJIYAaHHUIO, JOOABHB 3arojioBOK 'Y4acTok
TepMooOpaboTku".
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Jlo6aBuM 17151 OTOOpa)KEHUsI Ha TPEHJIE TPU KPUBBIE, CBA3aB X C COOTBETCTBYIOIIH-
MH apryMEHTaMH DKpaHa, W 3aJaJuM U1 HUX LBET W TOJILUWHY JUHUW, UHTEPBAJIbI
BBIBOJIMMBIX 3HAYCHUM.

Jns (opmupoBaHus 3aaHus peryiasTopy pasmectuM crpaBa oT ['D Tpena I'D

Npsvoyroasuuk !, on Gymer ciyxuth momiokkoil must 1D IoasyHok, e C

MOMOIIIbIO KOTOPOro OyjeM 3a7aBaTh 3HAUCHHE 3aJlaHus U OTOoOpaxarh ero sxe. Tou-
HYIO0 BEJIIMYMHY 3a/laHusi OyJaeM oToOpaxkaTh B BEpPXHEW 4YacTU MPAMOYTOJIbHUKA C

nomorsio I'D Teker A8

OTkaxkeMcsl OT MCHOJB30BAHUS paMKU M 3alMBKH Juisl naHHoro I'D. CpoiictBa I'D
Texker OynyT:

CEOMCTEa DOEEETA

AoeTexcr Cnpaned
» B |

CEONCTED JHaveHHE ~

il

i

Januera [

Tekct [JanaHue Temne... <1EkcT:

= B, MHAMEAL I SHaYEHME
MpuEAZKA 3anaHu9e_TerNepaTypsl
= P opraar Generic
Geneic Ly
UEeT TexcTa ]
W pudT tS Shell Dg.3, #upHEIA
EbIpSEHHESHHE Mo weHTRy w

cHOEHaA NPHMEASKA [ ]

s I'D Tloa3yHOK, OTKakeMCsl OT paMKH U 3aJIMBKH, & CBOMCTBA HA3HAUYUM TaKUMH,
KaK U300paKEeHbI HA PUCYHKE, TTPEICTABICHHOM HUXKE.
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CEONCTEA OfbEKTA

3| . MonzymHok
CeofcTED | SHAYEHME L
CKpeMe NpH CTARTE Falze
K.on aocTyna 1]

Drofpaskasman Eeadauda [3agaHue Terneparypsd] O —

JanaEaetaa EENMYMHS

MNonoeHWe NoNSYHEA Cnpaga
a0 -3 ppekTHI True
K.pan nonockl KeanpatHele
MonzyHok True
Tun T pEyronsHUE,
Ueer W
[J cHOEHaA NpUEASK S [ 3anaHuE_Terneparypel ]

B Bepxwne#t yactu rpaduueckoro skpana pasmectum ['D Teker, st oToOpakeHUs
Tekymiero BpemeHu. CpoiicTBa — 1BeT, mpU@dT, MpuBsizka U GopMar BbIBOJA OyayT
TaKUMU:

CeOMCTEa OfbekTa

ABCTekcT
S & B | @
CEofCTED | SHAYEHWE ~
FoHTyp
2anuEka | |
Tekcr [Date Time] O01.07.2005.001:00:00
= Big uHaMEALMHY JHaueHHe
MNpueaska Date_Time
= Poprar Generic
Generic g
UEeT TekcTa I
W praspr bS5 Shell Dlg,2,#HpHEE
FblpaBHHBaHHE Mo weHTpY w
DcHoEHaA NpMEA3KS [ ]

Taxxe Ha sKpaHe pa3MeCTUM HAJIMUCh — YYacTOK TEPMOOOPaOOTKH.
Tak xak mist APM Oyner paspaborano emie aBa skpaHa (cozmanum B IlladJione
IKPAHOB JIONOJHUTEIBHO 3KpaHbl: YYacTOK JO3UPOBaHUSA, YYacTOK XpaHEHHUs), TO
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IJT OCYIICCTBJICHUA TIICPCXOJ0B MCEKAY OKpaHaMMU H€O6XOI{I/IMO npecayCMOTpPCTb

COOTBETCTBYIOIIME cpeicTBA. B kauecTBe HUX OyaeM ucmnosb3oBaTh I'D KHomka .
JIBorinbiM miemukoM JIK Ha I'D KHonka — XpaHeHue OTKpOeM €ro CBOMCTBA, B pa3-

nene CoobiTust ER BeteuM JIK myHkT pressed (coositue o Haxaruto JIK Ha D)
no Haxatuio IIK no6aBum mepexon Ha s3kpaH. B oTkpsiBmiemcst myHkre Jump to
Screen no Haxatuto JIK U3 cnircka BeioepeM 1mabiioH 3KpaHa Y4acTOK XpaHECHHUS:

CEOMCTES DOLEETA

| ok |k Honka
CeoicTED | SHAYEHWE A
Cofemua
= pressed

MopTeeptgerue Falze

Crrnan Falze
-
= I WatnoHe_skpatos b
[ Huacrok_tepraon...

Jump o Screen B3| Maparierper M.

= HHaCTDK_KDaHEHHFIE §

=1 e - n v'v

[Tono6HbIM 00pa3oM MOCTYNMM JJIsl OpraHU3alMK epexoa Ha 3KpaH ydacTKa J103U-
pOBaHUs.

[Mapametpsr TTJ1/]-perynstopa — K, Ka, Knn u 30Hy HeuyBCTBUTENTBHOCTH OyaeM
(GbopMHpOBaTh C MOMOUIbIO BCIUIBIBAIOIIETO OKHA, OTKPHITHE JaHHOTO OKHA 0(OpMHUM
Takxke ¢ noMoupto I'D KHomnka, KoTopblii pa3MecTUM B JIEBOM YAaCTH 3KpaHa, IPUBSI3KY
BBITIOJTHUM KaK B ONHMCAHHBIX BBIIIE CIydasiX.

Aprymentsl 3kpana [lapametpsr ITJI/[-perynaropa 3agaaum ciieyronmm o0pazoM:

OTkpoeM dKpaH Ha penaktupoBanue. 1 3aaHus dKpaHy CBOMCTB BBINAIAIOIIETO

WaBnoHel 3kpaHoe. MapateTpel [0 perynaropa

HMHpoprau9a | APrYMEHTE |

v X P E o R v dh ¢
Mran | Tun | THnN gaHHEIx | JHAYEHME N0 YrDN4EHHID | MpuEAsKa
Kn e 0UT RE]REAL

Ka gl OUT [EE]REAL

Kaa el OUT EE]REAL

3oHa_HewyecTeMTENEHOCTH S OUT FHE.-’-'-.L

£ [ ¥

OKHa BblOepeM B 0cCHOBHOM MeHI0 MyHKT Cepsuc — [lapamerpsl 3xkpana. B oTKpbIB-

o1



HIeMCsl JAMAIOTOBOM OKHE 3aJaJuM pa3Mepbl dKpaHa, (OH, ONMpENeianM JKpaH Kak
BCILIBIBAIOIIEE OKHO U YKKEM HaYaJIbHYIO MO3UIMIO MPU MIEPBOM BHI30BE:

[ Napame 1pw1 axpana

Fazrepakpara | MpoussoneHER v| Tun doHa
Wupia 302 o] | Wsotipakenue v/
Bricora |'| 78 ¢|

b aCWTAAMPOEATE TaK e CONEN#MMOE 3KDAHA

p—
rDl:IH'-IEIFl EN3aEHLWa

[Mono#eEHWE MCTOMHMES CBETA [£] = |25 *| N |25 *|

w w

Bonneigaowes okbo || MokasbiBaTe BCAALIE. GKHO NP SaNYcke

Hau. nosvuMA ECOABIB. OkHa & |5EI ¢| b |5EI ¢|

[ MoToEo H OtraeHa ]

Ha nannom skpane pasmectum ['D Pamka = , IEPEMECTUM €ro BHU3 C MOMOIIBIO
COOTBETCTBYIOIIEH MO3UIIMA KOHTEKCTHOTO MEHIO BbI3biBaeMoro Haxkatuem IIK na I'D,
3aTEM B BEpXHEW 4acTH 7KpaHa ¢ nomouipto I'D Teker 3amaauM 3arojoBOK dKpaHa —
[Tapametpsl IT/I-perynsropa. Hanee pasmectum I'D KHonka 11l MOCHUIKK 3HAYCHUI
napameTpoB u jeBee ee ['D Teker, 1 ux orodbpaxkeHus. Bocnoap30BaBIIMCH HHCTPY-
MEHTapueM sl pasMHoxkeHus: popm ortobpaxenuss Menwo CepBuc — Tupaxxkupona-
HMe CO3/1aJTUM KHOIIKM BBOJIA M OKHA OTOOpa)KEHUS JJIsl IPYTUX apryMEHTOB dKpaHa. B
WUTOTE MOJTYYHM:

Otpenaktupyem co3nannble ['D, mnpuBenss WX TPUBSI3KHM B COOTBETCTBUE C

CeoicTEa 0bberkTa

ABC
[0k | Ko Terer
=; | B | b | = | & | B |
CealicTED CeolicTED | AHaYEHME
'(D.El. A0cTyna MLE
Cofibmun ) Sanueka [ ]
= pressed Tekct [Kn] <TEKCT: 1
m—— False Liser Texcta I o
CHrHan Falze WpnT M5 Shell Dlg, B, #upHEIE pH-
= Nepeaate sHaueHWE BrIpaEHWBaHME Mo ueHTpy
Tun Nepegay9 BEeCTH W NepenaTE CkpeMb NP9 CTapTE Falze
3HaveHuE 1] — Mogckaska
PezyneTar Kn 2
MoTauHuIE, “ [ cHOBHaA NpHEASk.a




Mep, mas ['D oCymIeCTBISIIONTUX BBOA U OTOOpakeHHE KO3(PPHUIIMEHTa MPOIOPIIHO-
HanbHOTO ycusieHus (Kir) momyuum:

CoxpaHuM BBITIOJIHEHHYIO padoTy. Takum 00pa3oM, rpadudeckast 4acTh MPOEKTa AJIs
APM BbINOJIHEHA U HAcTall yepes pa3pabOTKH MAaTEMAaTUYECKOTO 00ECTIEYEHUs] HAIEro
MPOEKTa — MIA0JIOHOB MPOTPAMM.

Hanucanue nporpamm

[Iponomxkas pa3pabOTKy MpOEKTa MPUHATHIM CIOCOOOM, CO3/aJUM IMabJIOH MPOo-
IrpaMMBbI, PEaTU3YIONIYI0 YIPaBISIONYyI0 (YHKIHMIO TMOJJAepKaHUs TeMmIieparypsl. B
neBoM okHe HaBuraropa mnpoekta JIK Bweibepem cmoii Illabsionbl mporpamm, 1o
menuky IK coznagum komnoneHT [Iporpamma##l.

Brigenus cozmannbiii koMnoHeHT JIK, u3aMeHnm ero ums Ha YnpaBieHUue# |, Tak Kak

W agnoHe_nporpardr. Ynpasneqqet

WHpoprauKa | SpryteHTel

i SR I T B »
Hraa Tun Tun paHHe: 2 NMpueazka | FPoaru | [
BxogHOM_napametp pkalM FEE.-’-‘-.L MNP
JanaHue phalM  [BE]REAL NP

Kn ehalN  [RE]REAL NP

Ka phalM  [BE]REAL NP

Kan pkalM [BE]REAL NP
30Ha_HEUYBCTEMTENEHOCTH kg 1M FEE.-’-‘-.L HF
BEl=0.0_Nnanc rT_—,EILITLISINT

Bbl=0]10_MHWHYC rT_—,EILITLISINT

< >

naHHas mporpamma OyzaeT co3gaHa uis 3arpy3ku B PC-based koHTpoiuiep ¢ 1enbro
MoJI/Iep KaHus 33JJaHHOM TeMIepaTyphl B allfapaTe Ha y4acTKe TepMOOOpabOTKH.

JBoitHpiM miemukoM JIK Ha koMroHeHTe YmpaBieHue#1 OTKpoeM OKHO peaaKTopa
mabsoHoB mporpamMMm H, BbieanB JIK mMyHKT ApPrymeHTtbl, mnepeiaeM B TaOIUYHBIN
penaktop aprymeHtoB. CozmaauM apryMeHThI JUIsl JIaHHOTO I1abjioHa MPOTPaMMBbI
ucxonsa u3z T3 Ha pazpabotky IIJIJ[-perynsitopa ¢ ympaBieHHEM HCIOJIHUTEIbLHBIM
4] MexaHM3MOM  METOJOM  LIMPOTHO-
— | ummynbcHON Moaymsiiuu (ILIM).

B BriGiop Aawika [NporparsapoBaHHa

BriSepuTe ALK NPOrPARRAUPOEEHAA UHKLAM:

{3 5T nporparta

() SFC amarpardrda

() LD guarpararaa

() IL nporpatdra

’ Cnpaeka ] [ MpUHATE H OTtaeHa ]
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[Tocne onpenenenrs BXOAHBIX/BBIXOIHBIX apTyYMEHTOB MPUCTYIHUM HEMOCPEICTBEH-
HO K pa3paboTtke mporpaMmmsbl. [[is atoro Bepaenum JIK numst cozmanHoro mabiaoHa U B
MOSIBUBIIIEMCSI TMajore BbIOOpa si3bIka MporpammupoBaHus BeiOepem Texno FBD
(Function Block Diagram).

B otkpeiBmIemMcs okHe co3zganus nporpamm Beidepem JIK nkoHKy ¥ MOJICKa3KOii
«[Tokazars/ckpbITh manuTpy FBD OmokoB» ans moctymna Kk Oubnuorexe GyHKIIMOHATb-
HBIX OJIOKOB, Ha3Ha4aeM MX B paboudee IOJIe peAaKTopa, IPyNIUpYyeM, ONpeaessieM
BHYTPEHHHUE CBSI3M MEXIy BXOJAaMHU M BBIXOJIaMU OJIOKOB, Ha3HA4aeM MPUBS3KU K

e C:/Program, FilesfAdAstra Research Group/Trace Mode IDE 6 Base/DEMOJSIIL prj™ - M... [Z”E|E|

Faiin Pegaktupoeate Nporpardrda Mpoekt Bug Okno Copaeka

‘BB -H O Ak & B O0BBUBOC 6 AR D
':lnpaBnEHHe“ | + q
SIS At X TR oo | SRR 48 8% |0

FOD

,
]
]
]
]
]

Py 0

— NP j— NP @Hf—— BeOg_MMioC

BixogHONR_napameTp >— \d
0B:1

kn KP a ; CLR QL E— BhI¥O4_MUHYC
K KD : 2E : :
esoe s oo | s .
@ETFIHKTHFI 32 : : :
@EHELIJHHE 0 ; '
WY DIONE :
SagaHue ¥ NP @ ;

FOHS_HEMY BCTEWTENEHOCTH
:
4 * ! >

aprymeHTaM. [ '0ToBas mporpamMma BBITJISANT, TaK Kak MMOKa3aHO Ha PUCYHKE.
[lepen oTnamkoil paspaboTaHHBINA MIAOJIOH MPOrpaMMbl HEOOXOJAUMO CKOMITHIUPO-
BatThb. /{7151 3TOTO MCTONB3yeM (DYHKIIMOHANBHYIO KiaBuity F7. Pe3ynbrar koMmmumisiuu

e
MOKa3bIBaCTCs B OKHE BbIBO -, KOTOPOE MOXKET OBITh OTKPHITO U3 OCHOBHOTO MEHIO
UHTETPUPOBAHHOMN Cpefibl pa3paboTku (MeH0 Bua — myHkT BuiBon).

B nameMm cinyyae OKHO COAEpX HUT cooOIIeHHEe 00 yJAauyHOM OKOHYaHHM TMpoliecca

BriEon

TRACE MODE Script Compiler 1.0

HnpagneHue.tms compiled successfully

K.orranauma | OTnagka
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KOMITHJISALIMN:
JIyist mpoBepkr pabOTOCITIOCOOHOCTH CO3AAHHOTO MPOEKTAa MPUOETHEM K WMHUTAIUH

TEXHOJOTMYEeCKOro 00BeKTa Ha ydacTke TepmooOpaboTku. B croe mabmoHOB mpo-

rpaMM co3aauM nporpammy MMuratop TepMoOOpabOTKH U 3a/1a UM €l apryMEHTHI:
Bxonneie apryments! Ilimoc 1 Munyce — curnainst ot [IJ1J] — perynsropa ¢ UM, a

W agnoHel_nporpardst. Mrurarop TeprooSpatoTkM

MHpopraumHa | SpryseHTEl

- X TR EEEE oo BB s »
Hria Tun Tun gaHHeR Jna| Mprenszka Praru | [
nnwnc palM LISINT HP

MIHYLC pdalt LISINT HP

Pacx0l el OUT [B#]REAL NP
TEMHEPﬁ.THPﬁéDUT@HE.&L HP b
< >

BBIXOJIHBIC apTyYMEHThI COOTBETCTBEHHO pACXOJl TEIJIOHOCUTENSI W TeMIlepaTypa B
anmapare. [Toctpoum MaTeMaTM4eCcKyr0 MOJEHb ammnapaTa, OCHOBBIBASICh Ha IPEIIO-
JI0)KEHUH, 4TO €ro (YyHKIIMOHUPOBAHUE OMHUCHIBACTCS KJIACCUYECKUM 3BEHOM — WHEP-
IIUOHHBIM 3BE€HOM TIEPBOTO MOpPsIKa C 3ana3ibiBaHueM. VIcXo/s U3 MOCTaHOBKY 3aayH,
JUISL CO3/TaBa€MOM MOJIETTU BXOJHBIM BO3JICHUCTBUEM OYJIET CIYKUTh PacXoJ] TEIJIOHOCH-
TeJis, BBIXOJIHBIM — TeMIlepaTypa B anmnapate. [lapamerpsl 00beKTa Ha3HAYUM CJIEAYIO-
muMu: KodhduimeHT nepenaun (ycuienus) 2.5, noctostHHas BpemeHu 20 (B Takrax
nepecuera), 3anasapiBaHue 3 (B TakTax MepecdeTa), a TakKe HaJlO)KUM Ha €ro BhIXO/
rapMOHUYECKHUE U CydailHble MOMexXHU. B kauecTBe si3plka MpOrpaMMUPOBAHUSI PUMeE-
uuM Texno FBD.
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Oynkunonanbubie 610ku TRACT mpuMeHeHbl ISl CTIaKWBaHUA U OTPaHUYCHUS
(dbopMUpyeMBIX BBIXOAHBIX MapaMeTpoB, a (GyHKIMOHANBHBIE O0ku X*Y 5 u 6 — mus
NpUBECHUSI 3HAYCHWH K BBIXOJAHOMY JAHAana3oHy 12-TW pa3psgHOro aHaIoro-
1udpoBoro npeodpazoratessi. OTKOMIMIHPYEM CO3aHHYIO TIPOTPAMMY.

EHMH‘I’ETDD_TEDMDDﬁDaﬁCITKH; | +
& X Y XER oo FdBRBR 4245 % &
CreykTypa npor TG N (72 : o : TRACT : e :
HMMTaTUp_T a | ' | i ] i B :
: : : : :
lepraver Mmoc S—p  NT——% o — ¥ 0 : fine r ¥ O Pacxan
[ fInoxanes —clr R ; v : pmM  @of—! | v '
[PIr nosan 289 o T 5 40 5 WEX 5 51
ey s s i
mdlcrpueryp 0:8
IjBHBLIJHHB 0.06 - - :
0s
08
10
4095
INTG Wy oBJ . TRACT . WY . .
Mirye S— NP INT— ¥ ob———fnp : NP _,_._ ¥ Of— Temnepatyp:
—K : DIN  an — : :
T a1 KEX B.E
M : Lind
SNS 7.6
17
10
25
x 40.95
3
5
0.4
07
100

¥Y3ea npoekTa u 06a3a KAaHAJI0B

[TpousBeaem BbIOOp ciosi Cuctrema memukoM JIK mpimum. anee ¢ momomsio TTK
coznaaum y3zen MPB (Monutopa peanbHoro Bpemenu) misi APM — RTM_1. B yzne
RTM_1 wusmenum Ha3Banue rpynnsl Kananel Ha Y4actoxk _TepmooOpaGoTkum u
CO31aJUM I'PyNIbl Y4acTOK_XpaHeHus1, Y4acToK Jlo3upoBaHus.

HaEwrarop npoekTa

- X 2 BB ) RE & B (=
= B s
‘Ei: HETEMa | [E HyacTok, TeprootpadoTki
= g RTM_T
: I:E HyacTok,_*paHeHWa
I:E HyacTok_TeproofpatoTrmd
I:E Yuactok_XpaHeHus I:E HyacTok, ozHp0EaHKHA

HyacTor_JozuposaHun w ¢ 5

Cuctera AT 1




C nomowpsio menmika JIK no uxonke = ¢ noackaskoil «OTKpBITH JOMOTHUTENBHOE
OKHO HaBHIaTOpa» BBINOJHUM 3TO JIEHCTBUE M OTKpoeM B BepxHeMm okHe llladaoHbl
JKPAHOB, a B HWKHEM — Irpynny Y4yacTok_Tepmoo0padoTkm BHOBb CO3JaHHOIO y3Jia
APM RTM_1.

Brigenum JIK mbimm skxpan [Tapamerpor T /-perynstopa u, yaepxusas JIK, «me-
petamum» ero B rpynny Y4yactok _Tepmoodpadorkm yzna RTM_1, ormyctum JIK.
AHanoruyHeiM 00pa3oM TMOCTYNMHM C 3KPaHOM YYaCTOK _TepMOOOPaOOTKH U C
nporpammamu Umurtarop TepmoodpadoTkm, Ynpasiienue.

Opranuszyem BbIBOJ BpeMeHU Ha rpaduyeckoM skpane. Coznaaum B cinoe UcTounm-
ku/mpuemunku rpynny I'eneparopsl. B Heil — reneparop burtoBbiii meanap#l. C
MOMOILBIO  MBIIIM  NEpeTallluM  CO3JaHHbIH  HMCTOYHMK B  TIpynny  Yuya-
ctok_TepmooOpabotkn y3ma RTM_1. OtkpeiB cBolicTBa KaHama kiacca BbI3oB
YuacTtok_TepmoodpadoTrkn B y3ie RTM_1, mpusskem k aprymenty Date Time
atpuOyT Bpemsi u3MeHeHus1 CO3/1aHHOTO KaHaia buToBbiii_Meanap#1.

CrnenyoomuM maroM co3JauM KaHajibl IO apryMeHTaM pa3pabOTaHHOTo I1abiioHa
skpaHa. Jlma storo Boiimem B rpymnmny kaHaioB APM — y3na RTM_1 Vwua-
ctok_TepmooOpaboTku 17§ BBI30BEM CBOMCTBa KaHaJa-BbI30Ba Vua-
ctok_TepmooOpabotku. Ilepeitnem Bo Bkiaaky AprymeHnTsl, Bbiaenaum JIK mepsbrit
aprymMeHT u ¢ nomoupro memuka JIK mpimm Ha nkoHke «Co3mare Mo aprymeHTam
KaHaJIbI C IPUBS3KOI CO3/1aIMM KaHaJbl B BEIOPAHHOM TPYIIE U CBSDKEM MX aTpUOYThHI
C apryMeHTaMH 11a0JIoHa dKpaHa.

Chctera AT_1.HyacTok_teprootpadorkd. HyacTok,_Teproodpatorimg: ]

WHpoprdauma Prard | SPryseHTel | ATpEYTE
’(E\nn E 0 O By @ dd || v| ¢ dh

Mraa Tun T 1N gaHHBIx | MNpuEAzKa
F'ac'E':'SﬂaTb 1 3prJrSHTar KaHAME © NpHEASK0Ak i .F Pacxon_TennoHockTens: PeansHoe sHadeHMHe]
Tenepatypa_patiouan  plglM FIE.-’-‘-.L .F Teneparypa_patodan:PeaneHoe sHaveHWE[CH
3anaHue_terneparypel glgOUT [RE]REAL 'F JanaHue_TetnepatupklBrogHoe sHaveHKECL
Date_Time palM D.-’-'-.TE_.-'l'-.ND_TIME qEEHTDBblm_MeaHu.p#'I ‘Bpetia uareHeHHA[CueT

Taxxe MOCTynmuM TMpH CO3[IaHUM KaHAJIOB IO apryMeHTaM KaHaioB-Bbi3oBa [lapa-
metpsl_I1/]/[-perynstopa, Ynpasnenue u Umuratop TepmooOpaboTKu:

Cucterda RTH_1 Huactor_teprootpatoTeud. [apardetpel [00-perynaropa:d

MH®bopraLHa P naru APryreHTEl ATPHEYTE
2 ZE | w2 0w | By ¥ & v Ay

Mraa Tun Tun gaHHBE 2 NpueAska
kn glm0uUT HE.-’-‘-.L .F F.n:BrogHoe sHaveHue(Cuctera R THM_1. Yyactok_teproo
k.o g duT FEE.-“-‘-.L .F k.a:BrogHoe sHaveHre(CucTema R TH_1.YyacTor_tepraoo
Kog gle0UT FEE.-’-‘-.L .F Kon:BrogHoe sHaveHue[CucTera R TH_1. YvacTok_teprao
30Ha_HEYYECTEWTENEHOCTH gl OUT HE.-’-‘-.L .F 30Ha_HEYUECTEWMTENEHOCTH: BRogHoE sHaveHWe[CucTema F
<
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Bri3BaB Ha penaktupoBanue y3en RTM_1, onpenenum nepuos nepecyera KaHaIOB.

w FTM_1

OcHoBHEE | ApxMEs Oryer tpeeor £ Oarn ¢ MNapamerpel T alitdayrel HonoaHuTenEHD

Mran RTH_1
ATPHEUTE Mepecyet
Mapone Meprog, 10
HapaKTEpHCTHES Pazpewenue |01

MHpopraLMa P naru ApryreHTEl ATPHAYTEI

AL v

Mran Tun Tun gaHH| | MpuEAzEa Fna
BronHaoli_napareTp pkalM FIE.-’-‘-.L .F Teneparypa_patodan PeaneHoe sHaveHe[CucTema RTH.. NP
JanaHue pkalM FEE.-'i‘-.L .F JanaHue_temneparype:PeaneHoe sHaveHHe(Cuctema BT, MP
Kn pkalM FHE.-’-'-.L .F K.rm:PeaneHoe sHaveHue[CucTema BT _1. YyacTok_tepro... P
Ko plalM FHE.-’-'-.L .F Fo:PeaneHoe sHaveHue[CucTema BT _1 YyacTok_tepro... P
Kaa pkalM FIE.-’-‘-.L .F Faa:PeaneHoe sHaveHWe[CucTeta BT Yyactok_tepm... MNP
30Ha_HeYYBCTEMTENEHOCTH by N FEE.-'i‘-.L .F JoHa_HewyscTeuTEneHOCTH: PeaneHoe sHaveHue[Cuctera... MP
Bb00_MNN0C glm0uT USINT q'EBI:uIKD.D,_I'IJ'IPEIE:B:-:D.u.HDE aHaveHWe[CucTeraa BT _1. Yya..
Bbl<00_MWHYC |—T_—|EIL|TL|SINT q'EBbIXDﬂ,_MHH!:IE:B:-:D.u.HDE sHaveHUe[CucTeraa R TR _1 Yy,

<
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Jl7is KaHaJIoOB CBSI3aHHBIX C YIpPaBJIEHHEM OOOpYyIOBaHUS, 33JaJUM UM HaudajlbHBIC
3HaYeHUs] U ycTaHOBUM ¢uiar OTpadoTaTh B UX OCHOBHOM OJIaHKE PEIaKTHUPOBAHUSI.
Tak mns Ko ycraroum 1.000, Kn — 0.1, Koo — 0.01, 3ona_neuyBcTBHTENBEHOCTH — 0.5,
3ananue temrmepartypsl — 20.

Opoekr Bua OkHo Cnpaeka

++

TraA fn KogWpoeka |TCH

“ORAMEHT AP

paHMLLE O&pataTka CHCTerMHBIE
7] Wenanssoeats [] Menanezosars OcHOBHEIE
BN a il 0

MR Tun [t
By 0 MM 0

PazsrepHocTe

Br 0 Lranzt. 0 Mepuog  EauHuua vsmepeHys
HI" 0 MHo#uTenkE 1 1+ [ ukn v
HA a CreieHme a AETONOCHLKS
HM 0 b AT aGHpOEHME [] Bramuure
“eTepesMn 0 M acwum atnposaHIE WHaeke

I3 Muosimene  CeweHue A
T e

] KoHrpone rpatuu Orpatiorare

Ha crapre 1
*

JI7is aHAIOTOBBIX MapaMeTPOB YCTAHOBHM TPAHUIIBI U OMPEICIIUM TPOLEAypy Hepe-
cdyeTra B (U3HUECKUE BEIMYUHBI, YUTS TO OOCTOSITENILCTBO, UTO BCE JAHHBIC MTOCTYIAIOT
ot 12 paspsnubix AL, B komax, nexammx B nuamnazone (0 — 4095). Tak, nanpumep,
IU1sl mapamerpa Pacxoa TemioHocuTeNss MHOXKUTENb cooTBEeTCTBYET — 0.002442, a nig
Temnepatypa pabouas —0.02442.
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3anycTuM porpammy.

B C:/Program FilesfAdAstra Research GroupfTrace Mode I... E”E'E'

Paiin Opoekr Buo Okno Cropaeka

EN
B,
Bl
HI

[ ] Henonesosate

LIL

Henonesoeate

AnepTupa
MM,
Crnas.

M HO#MTENE

I| .F Facroo_tennoHocHTenA | ++ 4
¥ Cu A
S
Mran |F'a|::-:|:|.u,_Tenm:|H|:u:HTenn Kogupoeka |TCH
K.obArAEHT 3P |
[ paHHuLE Odpatorka

I
I
I

IHopsinoxk npoBeaeHusi J1a00PATOPHOI padOThI

BpImonHuTh 1eMCcTBUSA, IPEANUCAHHBIE NPEABIIYIINMHI Pa3IcIIaMHU.
HccnenoBats BiusHue mapamerpoB I1JIJ] — perymsropa Ha miutenbHOCTh (T) |
KAa4eCTBO IEPEXOJHOTO MPOLECCa.

Tabmuma 2.1

Kn

0.5

1

10

20

30

IIpumeyanue

n=0.1
na—=0.01
pHa.HEUYB.=(.5

Tabmuna 2.2

Kn

0.02

10

[Ipumeuanue

=1
nn=0.01

pHa.HEUYB.=(.5

Tabmuna 2.3

S

002

005

008

01

02

04

puMeyaHue

n=0.1
n=1
pHa.HeuyB.=(.5
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Tabmnura 2.4

D- 05 1 3 5 8 2 puMedaHue
€UyB.
n=0.1
nn=0.01
n=1

Copnep:xanue oryera

1. lens uccnenoBaHUM.

2. ITorOoBBIN DKpaH y4acTKa TepMOOOPaOOTKH ¢ ykazaHueM (PYHKIUH Bcex rpadudae-
CKHMX DJIEMEHTOB
3. Tabmums! 2.1 — 2.4.

4. Xapakrepuctuku T = f €, :, T=r€ r Tzf({m )
T = f €ona.neuys. .

5. Onucanue anropuTMa nporpamMmsl YmpasieHue u Mimutatop TepMooOpabOTKH.
6. BeiBoibI 110 paboTe.

KOHTpOJ’IbHLIC BOIIPOCHI M 3aJaHUA

1. Haiite onucanne FBD 6ioky «YmpaBieHue yCTpONCTBOM TUIA JBUTATENb» (HC-
noJn3yiite help cuctemsr).

2. Jlaiite onucanne FBD 6noky «Hedetkuii perynastop» (ucmons3yiire help cucre-
MBl).

3. Haiite onucanue FBD 6noky «HacTpoiika He4eTKOro peryasaropa» (UCIoIb3ynTe
help cucremsr).

4. latite onucanue FBD 650ky «biok afanTUBHOTO peryIupoBaHusy (MUCIOIb3yHTe
help cucremsr).

5. Ha kakue nmokasarenu KadecTBa IEPEXOJHOro Mpolecca BIusAT napamerpst Kon,
Kn, 30Ha HEUyBCTBUTENBHOCTH?

JlaGopaTopHnas padora Ned
CO3JAHUE APXUBA U OTUYETA TPEBOI

Lens paboThl: MOCTPOUTH CHUCTEMY KOHTPOJS M YHOPABICHUS TEXHOJIOTUYECKOTO
npouecca (TII) yyacTkoB XpaHeHUs U JO3UPOBAHUS, PEATM30BaTh (PYHKIIUU apXUBUPO-
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BAHUA U CO3/IaHUSI OTYETA TPEBOT .
Yka3aHus K BbINOJHEHUIO PadOThI

VYyacTok XpaHeHHs UCTOJIB3YET TPU JTUCKPETHBIX BXOAHBIX curHana — 3DI u getsipe
aHAJIOTOBBIX BXOAHBIX — 4Al, BbIMONHSAET TONBKO (pyHKIMIO MOHMTOpUHTa. Ha BXOme
KOHTpOJUIEpa COAEepkKATCs JaHHbIE O CUTHAJaX COCTOSIHUS BXOJHOM JIBEpU B XpaHUIIU-
me (0 — 3akpeiTa, 1 — oTKphITa), BeHTWIANMU (0 — He paboraer, 1 — paboTaeT) u
noxkapHoi curnanuzanuu (0 — 3aapiMiieHus: HeT, 1 — 3aapivnienue). Kontponupyrorcs
MOKa3aTelld, XapakTepU3yIolllie Takue mapaMmeTphl, Kak YPOBEHb 3aMOJIHEHUS! PE3EPBY-
apa, Temmeparypa B XpaHWJIMINE, JAaBJICHHE W BIAXHOCTh BO3ayXa. AHAJIOTOBbHIE
BEJIMUYMHBI Mpeodpa3yrorcs B 12-pa3psgHOM aHAJIOTO-LIM(PPOBOM Ipeodpa3oBarese
(xkoma 0 —4095) 1 COOTBETCTBEHHO KOHTPOJIUPYEMbIE BEIMUYUHBI UMEIOT auana3onsl (0
—5)m, (0—100) C u (0—100) %.

YyacTok q03UpOBaHUSI KOHTPOJIHUPYETCS OJHUM aHAJIOTOBBIM BXOJHBIM CUTHAJIOM —
1Al u oganM BeIxomHBIM muckpeTHBIM — 1 DO. Tlo 3amanuto, nepenaBaecmomy ¢ APM,
MIPOU3BOJUTCS OTITYCK TOTOBOTO MPOAYKTa, KOHTPOJIb OTITYCKA BEAETCS MO MOKA3aHHIM
pacxoaomepa ((koget 0 — 4095), pacxon(0 — 100 n/MuH)), B KaueCTBE YIPaBIIEMOTO
000py/IOBaHus BBICTYIAET TO3UPYIONIUI HACOC (BKIIOYEHHE — T0Jja4a OT KOHTpOJuIepa
JIOTUYECKOM «1» Ha MOJyJb TaIbBAHMYECKON pa3BsI3KH, UMEIOIINMA B Ka4eCTBE HArpys3-
KU IIYCKaTeJIb Hacoca, OTKIIFOUCHHUE — JIOTHUSCKUI «O»).

PC — based xonTposiep noakioueH Kk APM 1o cetu yepe3 KOHIIEHTPATOP, HUCIIOJIb-
3yeMbiii cereBoit mpotokosn — TCP/IP. B kauectBe koHTposuiepa (HE MOJACIMPYETCS)
BbicTynaeT PC — coBMeCTHMBIN KOMIBIOTEP C YCTAHOBJICHHOW B CUCTEMHYIO IIUHY ISA
n1aToi BBoja/BeiBoa A-8111, padoTaromuii moj ynpasiaeauem OC DOS.

Bo Bpems paboTsl cuctembl HeoOxoaumo 3amuckiBath B Tabmuiyy CYBJ[ MS AC-
CESS nannbie mo mapameTrpam XpaHeHusi (ypoBeHb, TeMIepaTypa, AaBICHUE W BIIAXK-
HOCTh) C METKOW BPEMEHH Ka)KJIbIe TISITh MUHYT.

B cucreme HE0OX0IMMO TIPETyCMOTPETh BO3MOXHOCTh paOOTHI IBYX MOJIb30BaTENCH
— pa3paborumka u omeparopa. Omeparop B OTIMYME OT pa3pabOTUYMKa HE JODKEH
UMETHh BO3MOYKHOCTH BHOCHTH U3MEHEHHUS B CTPYKTYPY CUCTEMBI.

Onucanue BUPTYAJbHOH J12a00PaTOPHOI YCTAHOBKH
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ApryMeHTHI JJ1 mabJioHa YKpaHa Y4YacTOK XpaHeHusi OyayT ClIeayIomue:

W aGnoHel 3kpaHOE S 4acTok,_HpaHEHKA

MHgopmaumHs | APryseHTEl |
- X | TR EEEE | o By R A v gh
Hran | Tun | Tun gaHHeE | JHAYEHME MO YrADN4EHMID | MNpueazka | T
YposeHs el [RH]REAL
Temneparypa edal™ HE.ﬁ.L

Aprymentsl CoobiTue JIBepb, CoObiTe _BenT n CoObiTHe _Il0k npenHa3HaueHbI

U1 0TOOpakeHHsT M KBUTHPOBAHUS COOBITUH ¢ Hcnonb3oBaHueM 1D CoObITus a
Aprymentsl Cii0ii_ocHoBHO# 1 Cioii_TpeHa — JJi1 yIpaBieHUs BUJIUMOCTBIO CIIOEB
’KkpaHa. B mepBoM cinoe Oyner oToOpa)xkaTbcs MHEMOCXEMa Y4acTKa XpaHEHHs, BO
BTOPOM — TpEHJ 3HaueHuil mapameTpoB xpaHeHus. ®mar NP, BeicTaBieHHbId 115
apryMEHTOB HE IIO3BOJIUT CO3/1aBaTh COOTBETCTBYIOLIME KaHalbl IIPU OIEpaLyax
aBTOIIOCTPOCHHUS.

3aI[aI[I/IM HJIs1 OKpaHa B KAQUCCTBC (1)0Ha I/I306pa}KeHI/I€ — OJIHY U3 TCKCTYpP, UMCIOIINX-

¢ B omOamoreke, ¢ noMouiso I'O = ul>d 'r', ABC primonamum CTaTUYECKYI0 YacTh
pPUCYHKA TaK Kak IMOKa3aHO BHIIIIE.

Omnpenennm ¢ ncrons3oanueM I'D A8¢ pripox 3HaUeHMIT MapaMeTpoB XpaHEHHS.
Beimmonnum mpuBsizky ['D k aprymeHTam

MapaMeTpa xpaHeHus mabJoHa KpaHa, YyCTaHOBUM (popmart BBIBO-
Tr— m— 12 3HAYCHUH KaK, HalpuMep, Ui YPOBHS:
Temneparypa, STEKCT: Terct [Uposens]  <TekcT:
L aeneHu1e, aTtd {TEKCT? B Buguraukauy  SHavsHus
B nasHoCTE, # {TEKCT> MpHessk.a UposeHs
deept: STCE G, = P opraaT Float
BeHTInauma STEECT - Float 2 4

nl:I}'KEIFIH-EIH CHrHan. STEKCT?
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CEOMCTEAa OFBEETA

Jlnst oToOpaXkeHWsT  COCTOSIHUS
JUCKPETHBIX ~ CHUTHAJOB  OTKpBI-
THUS/3aKPBITHS JABEPH B XPaHWIHUIIE,
BKJIFOUCHUS/OTKIFOUCHUS ~ BEHTHIISA-
MM W CpabaThIBaHUS IOXKAPHOU
CUTHAJIM3AIUM TIPUMEHUM COBMECT-
HO IIBETOBYIO U TCKCTOBYIO MHJIMKA-

Mo, ompenensemyto s 1D AL
Tak, misi OTOOpaKEHHSI COCTOSHUS
JIBEpU B XpaHWIMIIEC HazHauuMm [
CJICTYIOIIIUE CBOMCTBA.

[TogoGHBIM 00pa3oM BBITOTHUM
HACTPOMKY CBOMCTB IS OCTaJIbHBIX

lNapaMerpw XpaHeHHA

HpoBeHE, {TEKCT

Tetnepartupa,''C {TEKCTS

HaEneHue, atr LTERCT>

B nasHoCTE, % {TEKCT

STERCT?

HEepe

BeHTHAAUMA STEECT?

ABCT ercT
=i & | B | &
CeoMCcTED 3HaveHHE A
KaoHryp
Janueka [[1eeps [ |
=l peT sanueku
= B, MHAMEALHI Arg = Koner.
MNpuEAska HEeepe
Ecad ICTHHHO e
Een NOXHD I
K.oHcTaHTa 0
Crune I
Texct [[sepb] STEKCT:
= B, kMK LA Arg = KoHer.
MNpuBAsKa Heeps
HMenonesosate ... Falze
Ecnw MCTHHHO Jakpera
Ecan NOAHD OTEpETa
K.oHCTaHT A n
- v
[ cHOEHEA NpHEASE.S [ ]’
[]

nD}I{EIDHEIFl CHrHan. STERCTY

I'D. YpoBeHb mpojiykTa B €MKOCTH

OyaeM oToOpakaTb C MOMOUIBIO THUCTOTPaMMBbl MPOU3BOIBHOU (DOPMBI, KOTOPYIO

3

Fl

co3aaauM ¢ nomoiso 'S MHOroyrojabsHuK

B cBoiicTtBax mist ganHoro ['D ompeaenuM IMHAMHYECKYIO 3aJIMBKY, MPUBS3AB €€ K

COOTBETCTBYIOIIIEMY  apryMeHTy  ImabJioHa
9KpaHa, 3a7aB IBeTa (OHA W 3aNOJHCHUS U
yKa3aB I'paHULIbI.

[TocnenoBarenbHO CKOMUPYEM U3 IIa0JIOHA
HKpaHa Y4YacTOK_TepMOoOpadOTKM U IepeHe-
Ha 1abmoH YyacTok XpaHeHusi [D s
OTOOpaXKEHMsI TEKYIIEro BPEMEHU M KHOIIKH
pexonoB no skpanaM. s storo Beiaensiem JIK
obxomuMbiit ['D, (11s1 BBIZEICHUS HECKOJIBKUX
MO>KHO  BOCIIOJIb30BAaTbCSI ~ HaXXaTMEM W
eM xiasumu Ctrl 100 BBIIEIUTH MBIIIBIO

nacte npu Haxaroil JIK) u ncronszyem Ha
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CeaiicTEa offbekTa

£, MHoroyronsHk9E
= | » | T B |
PazpeweHo CceM
CEofCTED JHaYEHWE b
HanpaeneHie Eeeps 1e-
Cou HEO
=) Cooid [(Hpoeens] [T I'o
Mraa YpoeeHe HU-
MNpueAska HpoeeHe 0051
UgeT zanuexq
Crune sanvexq |G Ha-
Marc. &
b, 0
Mun = HM, Makc =BN Falze
UeeTa ana auanasoHos Falze
Mpegunpetgeqme
AEap4A
BHe rpanuu




HEJIM MHCTPYMEHTOB. J[J1s1 BCTaBKH — & Mosxmo NPUMEHSTh U KJIABUIIIHbIC KOMOWHA-
un Ui padotel ¢ Oydepom oomena — Ctrl-C u Ctrl-V. Ilocne BcraBku I'D HeobXo-
JMMO TIPOU3BECTH MX MPHUBSA3KY K apryMEHTaM TEKYIIEro madoHa SKpaHa.

B HmxHel yactu skpana pazmectuM ['D CoObiTus ﬂ, BbiienuM ero JIK u otnen-
TPUPYEM €ro TOPU30HTAIHLHO C TOMOIIBIO COOTBETCTBYIOIIETO IMYHKTa MEHIO.

OcHoBHbIe cBoiictea I'D # ocraBum 6e3 M3MeHeHus, BO BKiaake IlpuBsizku omnpe-
JWJIMM TPU TIPUBS3KU K apryMEHTaM I1a0JI0Ha SKpaHa.

CEONCTES OffbEKTA
L) Cofiemua |Crpaska
OcH. cEOMCTEA MpUEASKM |

CeolcTED | IHaveHue |

MNpuEAzKL
Mpuenzka Cofemue_[eeps

Mpueaska Cotemye_Bexr

e prEAzka Cotemue_MNow

Takum O6p2130M, TGKYHII/Iﬁ 9KpaH 6y,ueT BBII'TIIACTD KakK:

01.01.2005 01:01:00

MapameTpbl XpaHeHua

[ <rexer> i N TepmootpatioTka
Tenneparypa,'C

4

Events
Mma Bpema BoaHukHOBEHUA | Bpema ucyeaHoeeHua | Bpema keuTUpoBaHUA |C'rargc |




JIst BBIBO/Ta HAa TPEHJE TEKYIUX 3HAYCHUHN MTapaMeTPOB XpaHEHUS CO3aIuM JOTI0JI-
HUTEIBHBIA TpadUUuecKuii caoi misi 1IadjoHa JKpaHa Y4acTOK XxpaHeHnusi. Yepes
nyHKT BU OCHOBHOTO MEHIO OTKPOEM OKHO rpad)MueCcKHX CIOEB.

Cnom

B okHe cl10eB nepeuMenyem CyIeCTBYIOIUNA CI0M B

o X Ciaoii um mpuBsDKEM €ro K apryMeHry ImabioHa
. . o .

Mhas MpueAza Caoii_ocHoBHOi1. C MOMOIIIbIO CO3/1aJIUM HOBBIH

v Tpema  Cooitpern CJIOM, nepeuMenyeM ero B TpeHa u mpuBsiKeM K apry-
¢ Cooi Cooii_ochoencil| MeHTY Tpena. [l BHOBb CO3[IaHHOTO CJIOSI B KpanHeu

snesoii mosuimu okHa menukom JIK cuemaeMm ero mo-

CTYIIHBIM JIA pCAAKTHUPOBAHUA U OTO6pa)KeHI/I$I.
Pasmectum B JaHHOM CJIOC (HpI/I 9TOM B OKHC CJIOCB OH JOJIDKCH OBITH BBIACJICH .]IK)

Lot
I'D Tpena == u Knonka — . /Ins TpeHaa 3aga M CEMb HOBBIX KPUBBIX U ONPEICIUM

OCHOBHBIE CBOMCTBA KaK:

CEONCTES OffbEKTA
;;_-;m TpeHn |Cnpaeka

&

il

CEOHCTED 3HaYEHWE

Bazoeei wpueTt M5 Shell Dig,3

Macuratupyeren Falze

CeafcTEa ofbekTa

pHeHT aumA [MopHzoHT aneHD

LleeT Pana I

CeaficTEa offbekTa

2t Toena
— Loy
S | = |
CeoicTED IHaveHue

Kpuenie

Kpueanl [Ypoeens]
Kpuean? [Temneparypal
Kpueand [[lasnenue]

Kpusand [BnaxHocts]

Kpueans [[eeps]

IHaueHue
PesyneTar

Mot ouHME,

= I'Iepau.a'rb SHIYEHKE

Tun nepegayM
IHaueHue
PesyneTar

Mot ouHME,

releazed

1]

Cnoi_ocHOEH

Boccranagnqears sHadeHwe False

Mpardan
1
Cnofl_TpeHn,

Boccranagnqears sHadeHwe False

Jok|Krornea Kpusasnb [Benrunauun]
=" | B | it Kpusan? [[lox curHaaw.. ————
CeoiicTen 3HaYEHHE
K.oq nocTyna 1]
CoSbrus JIns KpUBBLIX 3afaJuM IPHUBA3KH K
= pressed apryMeHTaM, I[BET U TOJIIUHY JIHHHH,
Moareep#aenie False npeaesbl U 3arOJOBKH I UX HICHTH-
Curran Feks ¢ukanuu Ha ['D. CpoiictBo CoObITHSA
= Nepegatt sHaueHwe
Tun nepenasm MpAmas JJIs1 pa3MeIleHHoro Huxke 10 ompe-

JIeIUM TaKUM 00pa3oM, 4TO MpH Haxka-
tuu Ha HeM JIK B aprymenTs! madioHa
DKpaHa, i1 KOTOPBIX ONIPEAEIICHBI
NPUBS3KU K TpauuecKuM cilosiM, OCy-




MIECTBJSUTHCH TPSMBIE TIOCBUIKK. 3HAYEHWs, MOCHIJIAEMbIe B JIaHHBIC apPTYMEHTHI,
VOPABISIIOT BUAUMOCTBIO cioeB, 0 — ciioit oroOpaxkaercs, 1 (;mro0oe 3HaYeHUE, OTINY-

Hoe oT 0) — HeT.

I'D Teker "¢ nng BEIBoma Tekymmiero BpeMeHH M HAa3BaHMS y4acTKa KOMUPYIOTCS B
cinoit Tpenn u3 crnost Caoii. Cnoii Tpenp mabiaoHa s5kpaHa Y4acTOK _XpaHeHHUs OyJaeT

BBII'TIACTD KaK:

5.0
3.8
25
1.2
0.0

Ieepk
BeHTHnauma

Mosk_curnanysauqs NG

01,01, 70 05 0001 06:00:15

% ¢ ¢ ¢ ¢

06:00: 31

06:00:45 061 .EI1

>3 2 =

K.pHBRIE | M T o4HME,

| JHavEHME |

HpoeeHe

T ermnepartypa
HaeneHue

B nasHocTe

Jlist mepexoia K MPOCMOTPY 3HAYEHUU MAapaMeTpPOB XpaHEHUs Ha TPEHIE, pa3Me-

meHHoM B cioe Tpena, B cinoe Coiou
CO3/IaJIMM U ompeaeauM cBoiictBa ['D

Tpena crenyronmm oOpazom.

J1jist TOTO 4TOOBI MpH 3aITyCKE MPOEK-
Ta B peajIbHOM BPEMEHU OBLIM BO3MOXK-
Hbl OIEpalid CO CIIOSMH, TIepes
COXpaHEHUEM TMpOEKTa Ha JUCK BCE
CJIOU JIOJKHBI OBITh OTMEUEHBI Tajloy-
KaMHU B KpaillHEeW JIEBOM MO3UIMHA OKHA
CJIOEB KpaHa.

CeofcTED | 2HauEHWE | i
= pressed
- MNogreep#netue Falze
- ChrHan Falze
= NepenaTe sHaueHue
: Tun Nepeasiy Mpardan
JHaueHMa 1
' Pezynerar Cnofi_ocHOBHDR
 MeTouHIK
~ BococTaHaenueart sHaveHue False
= Nepenars sHa4eHWE &
Tun Nepenaq MNparian
 3HadeHMe n
Pezunerar Cnoid_TpEHO, o
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Jiia mabnoHa sKkpaHa Y4acTOK A03UPOBAHUSI apTYMEHTHI 33J]aIUM KaK:

Il a6noHEl_3kpaHoE. yacTok_ao0zHpoEaHKA

- X ('R EEE oo | By i M v|dh éh

Mran |THI‘I |THI'I.|J.aHHbIH |3Ha'-IEHHE M0 YrAOn4aHKH ||_||:IHEFF|3KE| |‘=PJ|
Pacrog_npoaykta pdalM HE.i'-.L

JanaHue_ofberda gl OUT [REJREAL

FaspelweHie gl OUT REJUSINT

O feer_npogykTa_Tekywmiple M FEE.i'-.L

Hacoc pkalM  REJUSINT

Copoc_ofbera .T.EILITLISINT HP
Date Time gl D.-'-‘-.TE_.E‘-.ND_TIME MNP
£ | 1iid ] » I

Ncnonb3yst onucanHble BhIIIE TPUEMBI, pa3MecTHM ['D U CBSIKEM UX ¢ apryMeHTaMu
mabJIoHa dKpaHa TaKUM 00pa3oM, YTOOBI ITOTYIUTh CIICIYIONIESe:

01.01.2005 01:01:00

| Pacxon npoaykTa " <TEKCT>
[ 3agaHue offrbema ]l {TEKCT>
|

O fbem NpoayYKTa TEKYLWWNA " <TEKCT>

[ OTNYCTUTb NPOAYKT ]

Buneoxnum, u300pakaronuii MOTOK MPOJYKTa MPHUBSA3aH K apryMEHTY dKpaHa Clie-
JTYIOIIAM 00pa3oMm:
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CEOlCTES DOEEKTA

iag Brgeoknun |Cnpaeka
CeoicTED | SHaveHHe | S
Buneoramun .
MNpuEaska Hacoc
Nayza ]
MNokaskbIEATE NPM OCTAHOBEE Falze
HenpepeiEHoe Bocnpoqzeeaeue Tue
CEpBME NPW CTApTE Falze
Mogcraszka MoTok NpoayeTa s

[losicuenus tpebyer u 1'D 3ananmne odbema. [lo Haxxaturo Ha Hem JIK Oyner
OCYUIECTBJISATHCS MOCHUIKA 3HAUEHHI B IBa ApryMEHTA SKpaHa.
IlepBoe — COOCTBEHHO i 3alaHUsl BEJIWYUHBI OTIIyCKaeMOro o0bema IpOAYKTa,

CEOMCTES ofbekTa

| o | K. Hank a
CEOMCTED | JHaueHHE ™
K.op gocTyna 0
Cofbm9a
= pressed
MoaTEEp#HIEHHE Falze
Curnan Falze

= MNepegaTe SHAYEHWE

Tun Nepenaym EeecTH M nepeaatt
IHauEHWE 0

PesyneTar JagaHue_ofbera
M CTouHLE,

B oceTanae ueats sHadseruwe Falze

= nEDEJJ.aTb SHAYEHHE

Tun nepenaym MpaArdan

3HaueHMEe 1] —
Pezynstar FaspelleH9e
MeTouHkMe w

BTOpOE — JyIsl cOpoca HAKOTUICHHOM B KOHTPOJIJIEPE BEJIMUMHBI 00BhEMa MO MPEebIayIile-
My 1ukiy pasznua. [lo Haxartuto JIK va I'D OTIIYCTUTD IMPOAYKT 6yner nocski-
natecs "'1" B COOTBETCTBYIOIIMII apryMeHT 3KpaHa, B MOMEHT, KOTJa HYXHbIH 00BbEM
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npoaykTa OyJeT OTIyIIEH, KOHTpoJulep cOpocuT aTpuOyT BxoaHoe 3HaYeHHe KaHaa B
APM, cBsizanHbIi1 ¢ aprymeHTOM 3kpana Paspemenue B "0".

CEOMCTEa OOBEETA

| ok |k Honka
= (B | ¢
CEOHCTED 3HaveHuE
K.on gocTyna 1]
CofkemKa
= prezsed
MNogTEEpHOEHHE Falze
Curnan Falze

=" NepegaTe SHaYEHWE

Tun nepenaqm Mpardan
3HadeHue 1

Pezynetar PazpewweHue
MCToOMHME,

BocoTaHagnMeaTE sHadeHwe Falze

t released

CoxpaHuM BBINOJHEHHYIO paboTy, HaxaB JIK IH. Takum 00pazom, rpaduyeckas
yacTh mpoekTta s APM BbimosiHeHa W HacTan depes pa3padOTKH MaTeMaTHYECKOTO
obecrieueHurs Halllero MpoeKTa — MadJIOHOB TPOTrPaMM.

Jlist mporecca A03UpOBaHMS MPOAYKTA CO3aauM Tporpammy Po3nmB#2, 3amaB s
Hee CJIeIYIONIUE apTyMEHTHI:

Foznqes

J % v )E] zE =] LA Ia-Ehl I%
CTpykTupa Nporpadde F.ordr Hram Trar THIT TAEmmrx
@ Poznuett? Pacxon_Imp D,ng,rr:'rarl_-lIH REAL
E> .l':'l.pFHMEHTbI Sanarme_ofmema plgIH REAL
@ﬂu&aanble NepereHHEIE OBzew_mpozymra gln0UT P‘EAL
Epema l-In TREAL
E @rnuﬁaanble nepereHHE S A
qu: Pazpewerme iy IH 00T [S]Us IHT
HE LA :
4 Hacoc gm0UT  [R]UsINT
@Emgmgpbl
@BHELIJHHE AHENMOTEKH

Kpome Toro, omnpenenum oaHy rioOaibHyH MEPEMEHHYIO UIsl HAKOIUICHUS B HEH
BEJIMYMHBI 00beMa OTIYCKAEMOT0 MPOIYKTa:
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Posnqeis

o v dihy
CrpykTypa nporpattdel Kamit Hram Trm pamuaay | I'pai HavaneHoe
2] Poznuett2 N VOLUME 34| REAL Vo

k- ﬂﬂprgmembl

| NokaneHee NepereHHBIE

=l
anﬁaanble MEpErEHHEIE

| ]WOLUME: REAL
[

Jlns pa3paboOTKU MporpamMMbl Bocmodibdyemcsi si3bikoM TexHo ST, 1js yero B OKHE
BBIOOpA s3bIKa MporpaMMupoBanus ykaxxeM ST mporpamma.
Texkct mporpaMmbl MOXET BBITJISAETh CIETYIOIIMM 00pa3oM (IOKa3aHO HUXKE).

PROGERAY|

VAE INPUT Pacxon_ npoRyera - EEAL; END VAR
VAE INPUT Jagawme obrema : EEAL; END VAR
VAE OUTPFUT 06mem npopyera : EEAL; END VAR
VAR INPUT Bpermna : BEEAL: END VAR

VAR TNOUT Pazpewense : USIHNT; END VAR
VAR OUTPUT Hacoc : WSINT: END VAR

FAIMOTPOTOERS B IIDOIECCY

if Pasmpewensme—0 then
AV oepHaEe HACOCA EREJECS SHEET
Hacoc=0;

end if:

FillpoEepra paIpelleHIMA

if Paspewenme—] then
S FBRImON e HMe HacCOCa
Hacoc=1;
F/B RaWIoM TaAKTe CYMTaSN HANATITHESEHEDd oBBen
S A {EpEMA NepeEOLIMM M2 MC E MMEYTH)
SironE Al oT CHIPHaNa pacxofoMeps — B OGMIMYeCKYE ESFINMEY | I/ M) ;
S /HawanmmHEaemt obber =zaHocr B PAOBATRHYH [DepeMeHH N — SREFHFIETOD
TOLUME=YOLUME +Pacxon_npoxyera™{Bperaf 1000 0F60_0);
06xert npoxyeTa=YOLUME;

end if;

FrIpoEepra YCOINOEMA SATIONHEHMA, HODPEWNHOCTE He FHMTHEaSM

if Pazpewenme—]1 && 06BeM nponyErar—lagande obrzema then
Si0TRmyere Hacoca M cBpoC B HONE apryMeHTa Paspewsrmds
Hacoc=0;
S iBamper maneHerwero pacdera ofmema
Pazpewensme=0;
SFCEBpoc ammRyMyMATODa
TOLUME=0;

end if;

END PROGERM

OTkoMnuiaupyem nporpammy AJisl BKIIFOUEHUS B MPOEKT HaxkaTueM F7.
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=
CoxpaHuM BBINOJHEHHYIO padoTy, Haxas JIK . [locne Toro xak rpaduyeckas
gactb APM u marematnyeckoe obecneuenue st PC-based koHTposuiepa BBIIOTHEHHI,
HEOOXOMMO TPUCTYIUTh K CO3JAHHWIO Y3JIOB MPOEKTa W cPopMHpOBATh MX Oasbl
KaHAaJIOB.

MHpopranMa Phard | APryMeHTEl ATRUEYTEI

H I ZE > Ou | By | ¥ & v By

Mran Tun TunN gaHHBI 3HaveHue | [1puEAsKa P nari
YposeHe pkalM FEE.-’-‘-.L .F HposeHe: PeaneHoe sHavenue|CucTe. .
Temneparypa pdalM FIE.-“-‘-.L .F TemneparypaPeancHoe sHaverue|Cu...
HaeneHue pdalM FHE.-’-'-.L .F Jaenerve: PeansHoe sHaveHueCHCTe. .

B namHocTe plalM F!E.-’-‘-.L .F B namrocTe: PeaneHoe sHaveHHe(CwHeT. .
Heepe pkalM USINT qﬁ Heepe:PeancHoe sHadveHue[CHcTema....
EeHTunAumHa pdalM USINT qE;BEHTH.I'IHLLHHZF'EE.I'IbHDE sHaveHme(Cue. .
Mos_curHanysaumuaply M USINT qﬁnI:I}K_I:HFHa.I'IHSaLI.HHZF'Eﬂ.I'IbHDE IHAME. ..
Cofemrue_DNeepe Gy INAOUT F!E.-’-‘-.L HP
Cofemue_Bexr g MAOUT FEE.-’-‘-.L HP
Cogemue_Mo gt MADUT FIE.-“-‘-.L HP
Date Time pdalM D:’-‘-.TE_&ND_TIME HP
Cnoi_ocHosHol  phalM [REJUSINT 0 NP
Coli_TpeHa M BEUSINT 1 NP

B y3me RTM_1 co3maguM Trpynmbl KaHAIOB Y4YacTOK _XpaHeHMs U Y4a-
cTok_JlosupoBanusi. Beinenss JIK cooTBeTcTByIOIIME 1Ia0JI0OHBI SKPAHOB U YACPKHU-
Bas JIK, neperamum ux B 3tv rpynnsl y3i1a RTM 1.

[IpenBapurenbHOo  wid  Y4yacTka XpaHeHMsl  33JaJuM  JUIA  apTyMEHTOB
Caoii_ocHoBHOI 1 Ci0l_TpeHa 3HAYCHUS M0 YMOIYaHUIO — cooTBeTCTBeHHO O 1 1.
[locne BbINOIHEHU NPOLEAYPBl ABTONOCTPOCHMS IIOIYYUMM pPE3yJIbTaT IPEICTaBIICH-
HBI BBIIIIE.

BrinmonHuM aBTONOCTpOCHUE KaHAJIOB I Y4yacTKa_Jlo3upoBaHus.

Cucreraa RTM_1 Yuactok_Josupoeadua. HyacTor,_gosupoeaHmga; 3

MHpopranma P naru ApryreHTel | ATpUOYTEI
*E F EE | w? Ow | By ﬁ iy v| & g

Wran Tun THnN gaHHEIx | MNpHEASKa Fr
Pacxon_npoaukta e lM FIE.-’-‘-.L .F Pacwon_npoaykTaPeansHoe sHaveHKME[CW. ..
JagaHue_oferaa glmauT FEE.-'i‘-.L .F JanaHue_ofeera:BrogHoe sHaveHue[Cuct. ..
FPaspeweHme glm0uT USINT qE FazpeweHue BrogHoe sHaYeHME[CHCTEMA.. .
Offeer_npoogkTa_Te... phglM FHE.-’-'-.L .F Offeer_NpogykTa_TekywHi PeansHoe SHa...
Hacoc e lM USINT q'EHac:n:-c::P'eaan-:ne sHaveHue(Cuctera RTH. .
Copoc_ofkema glmauT USINT .F Ofreer_npogykTa_TekywuiBrogHoe sHay... MP
Drate_Time g™ D.-’-‘-.T E_AMD_TIME q'EEHTDBblﬁ_MeaH.u.p#'I ‘Bpetia wardeHeHuA[C... MP
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Takxe B cinoe MCTOYHMKHM/MIPUEMHMKH CO3/1alUM T'PYIIy KOMIOHEHTOB JlMarno-
cruka_u_cepsuc_3. B Heil — noarpynny JImarnocrumka 1, a B HEil — KOMIIOHEHT
@Calc_Loop_1, koHTponupyromuii B MIJUTUCEKYHIaX BpeMsI Iepecyera 0a3bl KaHAIOB
y371a. JlaHHbI UCTOYHUK (C aTpuOyTOM 3HA4Ye€HHe) CBsDKEM C KaHaioM Bpemsi (ImyHKT
CaoiicTBa — IIpuBsi3ka), pacrnosoXKeHHbIM B Irpynne Y4uactok_Jlo3upoBanus.

Kananer Date_Time y4acTkoB XpaHEHUsS! U JO3UPOBAHUS CBSDKEM ¢ KaHaioM buro-
Bblli Meanap Yuyacrka TepmooOpadorkm (aTpubyr — BpemMsi u3MeHeHus). B
pesynpTaTe i Ydactka_Jlo3upoBaHusi nosyuyuM 0a3y KaHaJOB, NMPEACTABICHHYIO
BBIILIE.

JUIs1 aHAoroBOro napameTpa YCTaHOBUM T'PAaHHULBI U OIPENEIMM MPOLEAYpPY Iepe-
cuera B (PU3MUECKUE BEJIUYUHBI, YUTSA TO OOCTOATEIBCTBO, YTO BCE JAHHBIC MOCTYMAIOT
ot 12-tu paspsauoro ALII, T.e. B koaax, nexamux B auama3one uucen (0 — 4095). s
napameTrpa Pacxon_mpoaykra (IyHKT — peJaKTHPOBATh) MHOKUTEIb COOTBETCTBYET
—0.02442.

CoznmaguM JonogHUTENbHOE OKHO HaBHratopa mpoekta M OTKpOEM B HEM CJOU
Ila6aonoB mnporpamm. I[leperamum mabinoH mnporpammel Po3amB#2 B rpymnmy
Yuacroxk Jlo3upoBanusi. B pe3ynbraTe OyAeT CO3/1aH BBI30OB IporpaMmbl Po3jmB#2.
JUist co3maHusi COOTBETCTBYIOLIMX KaHAIOB B rpynne Ydacrtok_Jlo3upoBaHusi u
CBA3BIBAHUS UX aTpUOYTOB C apryMEHTaMH MpPOrpaMMbl MEpPEHeM BO BKIAIKy ApPry-
MEHTBI KaHaja kjacca Be13oB Po3imB#2 u ¢ nomomsro niemuka JIK mMplmny Ha HKOHKE

B MOJIyYMM TpeOyeMblid pe3ynbTar.

Cucrema BT _1.dyactor_dosupoearia. Pozaret 10

MHpopriauma Faary | APryseHTEl | ATPHESYTE
I EE oo B F v ¢4 ¢

Hraa Tun Tun ganne | | MNpueaska P nar
Pacxon_npoayktapdgM FEE.ﬂ-.L .F Pacwon_npooykTaPeaneHoe sHaveHue[CucTema RTM_T1... MP
3apaHue_ofeeraphylM FEE.ﬁ.L .,: JanaHue_ofkera PeaneHoe sHaveHWe[CucTema RTM_1... NP
Déer_npoaykta gy OUT HE.-’-\-.L .F Qffeerd_npodueTa_TekywiPeaneHoe sHaveHHe[Cucte.. NP

Bperan palM HE.&L .F Bpetaa:PeancHoe sHaueHme[Cuctera BT _1 HyacTor_..
FPazpeweHue afgIMAOUIT LISINT qE‘- Paspewerme BrogHoe sHavenue[Cuctera. RTH_1. YqacT... MF
Hacoc gl 0uT LISINT qEHaEDCZB:-:DﬂHDE sHaveHHe[CucTera R T _1 Yvactor_M... MNP

BrinonHuM HacTpOWKY apxuBa U oTyeTa TpeBor B APM.

JIiis MOMEIIeHusT pealibHbIX 3HaYeHWi kaHayioB B apxuB SIAD/SQL 6 u BemeHus
OTYEeTa TPEBOT M0 TAKUM COOBITHSIM, KaK MEpPEeceueHre 3aJaHHbIX JJI KaHala YCTaBOK U
rpaHull, HEOOXOIUMO ISl y3JIa MPOEKTa MPeIBapUTENbHO 3a1aTh Psiji OOLIMX MapamMeT-
pOB, B JaJbHEHIIEM HWHIWBUAYAJIBbHO WM TPYNIOBBIM CIOCOOOM YCTAHOBUTH IS
kaHajoB cooTBercTBytonue arpuOytel CITAJl w/unu Otuer TpeBor. Tak, BbI3BaB Ha
penaktupoBanue y3ea RTM 1, onpenenum daiin apxusa — CITA/] 1.
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OcHoeHele | Ap=HEEl Otyer tpegor / Jarn / Maparetpel T alirdayTel HononHKTENRHD

Chamd

Hraa dafina archive.rep

CoctoaHuwe apsea | TRUE W Paztaep taina, Ma |128
Faw

MNepuon codpaHeHua |300 | Pastepbda |48 =
b &k craragra ouepegy zankcedd (450000

Bo Brkimagke Otuer TpeBor/Jdammn/Ilapamerpsnl onpenenuM cCleAyrONIMe NapaMeT-
pBIL:

OcHoeHele || Apsues | (OTuer Tpegor / Nawmn / Mapametped | Taimayrel | JdononHurensHo

OT4eT TpeEOr

Mraa galina alarmz.bat
M akcuragr sanmeen (1000 CocToAHKe TRLE
F opraar garel AT

B 6nanke OcnoBHbIe 3a7at0T [P-anpec APM (B Haiiem citydae HeT HEOOXOAMMOCTH)
Y HaIPaBJICHUS OOMEHA JaHHBIMH 110 CETH.

OcHoBHElE | ApskEs COryer tpeeor ¢ Hawn / MNaparerpel T alirayrel HonoaHKTensHo

Hram RTR_1
ATPHEYTE Mepecyer
MNapone Mepuoo, 10
HAPAKTEPMCTHES Paspewenwe  (0.01
Cete

MraA kornetoTepa /P agpec

Aganrepkl i Fules g
CHETErMHEIR MNepesiE Bropor T peTuaii [] HazHaume
Mpheta [] Mpuer [ Mpwera [] Mpwier Homep |0
Mockinka [] Noceinka [] Noceinka [] Noceinka
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3akpoem Onank pemaktupoBanus y3aa RTM 1. st moidydeHus BO3MOXHOCTH TMPO-
CMOTpa B OTJIAQYMKE CBEAEHHBIX B TPYNIbl KaHAJIOB, OTKPOEM CBOMCTBAa TPYIIIBI
VYyactok_TepmooOpaboTku M ycTaHOBUM BO BKIaake diaarm ¢nar 3arpy3urb rpyn-
ny. [Togo6HpIM 00pa30oM MOCTYITUM B OTHOIICHUU APYTUX TPYIIIL.

st KaHaJIOB (Pacxon_terioHocuTens, Temneparypa pabouas, 3ana-
Cucrerma BT _1.dyactor_tepriootpatorem
WHpoprawma P naru |
P naru JarpysHTe rpynny
[] Bewkmoure [] Otnagkra [] Peructparop  [] YTeHue garna arpysute
[] Otk o woTauduka [ Otuer Tpesor [ ATputyrel [] 3anuce B aatan
[ 2 CHHXpOHMIMPOBATE q:-narw]
Apsue ABTONOCEIEA
Haraep 5140 : |Bb|KJ‘IH:I'-IHTb *| [] Paspewwrs

Hue temneparypsl, Kn, Kn, Kaa, 3oHa HeuyBCTBUTENBHOCTH) TpyHmbel Y4a-
cTok_TepMooOpadoTKH, pu UX pEAAKTUPOBAHUY, B OJIaHKE APXMBALUsS YCTAHOBUTD
CITAJ - 1.

JInsi MOMEIIEHNsI KaHAJIOB TPYNIbl Y4YacTOK_XPaHEHUS B apXUB M OTYET TPEBOT
BBI30BEM Ha PEIAKTUPOBAHUE JAHHYIO IPYIIILY.

B otkpeiBmemcs okne mienukoM IIK Ha cTpoke arpuOyToOB KaHAJIOB BBI30BEM
HAaCTPOCYHOE MEHIO OTOOpaKeHMsI aTpUOYTOB U B MPABOM OKHE CHOPMHUPYEM CITUCOK
0TOOpa’kaeMbIX B TaOJIHUIE aTpUOYTOB.

[ Bui6pars BHaumbie cTon6up!

Heeugumele cTonouk Bigrirele cTonduk

>
K.oaupoBeka ~ b asoeoe WA
BuooHoe 3HaYEHHE Mepyog nepecyeTa [SHaYEHWE]
CocToAHME OTpatoraTe
Mogk.MoYeHHe E] Chan
Bpera noAEnEHHA b’ O7yer Tpegor
< >
Is

[Comoeo |’ OTrEHA ]

JIist BBIJENICHHBIX KaHAJIOB OyneT ompejeseHa 3almuch MX pEealibHbIX 3HAuYeHUH B
apxuB Tuml. Jlng rpynmel Yyacrok _XpaHeHMsi aTpuOyTbl OYyIyT yCTaHOBJICHBI
CIEAYIOIIMM 00pa3oMm:
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FH Coaepturos Fpynnel

Bazoeoe MA Mepuon, nepecyeta [zH: OTpadoTare Chnamd COryer Tpesor
HyacTok_xpaHeHus: 2 1 Mo
YHpoBeHe
Terneparypa
HagneHue

B namHoCTE
Heepe

BeHTHnAuua

T U T QI
o = O o o o O O
T U T QI
bl Bl Bl BB B B Bl ) e |

M Qi_CHrHanWsaukKWA
Jnsa Yuacrka Jlo3upoBaHus:

FH Coaepumos rpynnel

= LM
Bazoeoe A Mepuon nepecyeta [zH: Otpadorare Chan COryer Tpesor
43CTOK_A0SHpOEaHKA; 3 1 Mo
Facrog_npooykra

JagaHqe_ofkerda

—_ a4

Hacoo

- o o = o O
Lo R e IR e L s Y s N o |

1
1
S_MPOOYKT S TEEYLLHEA 1
1
1

Fazpewenme Mo

JIns  aHaAJIOroBBIX MApaMeTPOB TIPYIIbl KAHAIOB Y4YacTOK XPpaHeHHMsl 330a1uM
cooOmieHust B orueT TpeBor. C 3Toi 1enbio cozaaaum it y3ina RTM 1 HoByro rpymimy
CJioBapu co00IIEHH.

B nanHOM rpynne co3naaum HOBBIM KOMIIOHEHT — Cyi0Bapb COO0IIEeHU IS KaHAa-
Ja kiaacca Float.

JBorinbiM miesmukoM JIK oTkpoem ero st peJakTUpOBaHUs U CO3/1aIUM COOOIICHUS
JJIS1 TIOMENIEHHUS B OTYET TPEBOT.
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[ cHOEHEIE

Mraa CnoBape coofWweHuA onA H4acTra_<paHeHua

Tpegorid
TekcT K.aTeropua
HORMA, <r bes rareropui
Meperon yepes BN rpaHyuy < MpeoynpesoeHue
Meperon vepes HI rpanuuy < MpeoynpesoeHue
Mepexog yepes Bepxrtorn ABSPHAHYK rpanvuy <4 Tpesora
Mepexog yepes Huwrono ABAPMAHYI rpanvuy <4 Tpesora
Bbrog nokaszaHui 3a seprHui npegent!! <E» Dwmoka
Bbrog nokazaHui a HisHui npegent!] <E» Dwmoka

HanpaeneHue nepegaym9
AR+G
AR+G
AR+G
AR+G
AR+G
AR+G
AR+G

JIis TOIKIIOUEHHUST CO3JaHHOrO CjoBaps K KaHajgaMm kiacca Float rpymmer Yuaa-
cTOK_XpaHeHHsl JTU0OO OTKpPOEM IIOCJIENOBATEIbHO KaHAJIbl Ha peJaKTHPOBaHUE
nBorHbIM 1ieaykoM JIK W Ha BrIIagke ApXuUBamUs YKaXEM HWHJIEKC aBAPUHUHOTO

CJI0Bapsi, WM UCIOJIb3YEM PEAAKTOP IPYIIIOBOM MPABKU:

HH Coaepstmraoe rpynnel

?:

B azoe0e wran Mepron nepecyeta [zH: Otpadtorare CMAL | Oruer Tpeeor | MHoekc aeapdiiHoro cr
HyacTok_¥paHeHWA: 2 1 I} Mo I} HE HAaZHA4YEH
HpogeHe 1 I} 1 1 |CnoBape coo E] [:]
Tetneparypa 1 I} 1 1 CnoBape coofweHWE o
JaEneHuHe 1 I} 1 1 CnoEape coofweHWi o
B nasHocTe 1 1 1 1| Croeape confweHHi g

NEepE r_ : - Al

BeHTHnAuMA & L] J

ST f= YuacTok_teproofipatiorku
I:E HyacTor_*paHeHus
I:E Hyactor_Josuposaiua

CnoBap_cooiu eHAEA

L

@ Cnogape coofweHAqd 0nA HyacTka_#paHeH9“a

Jlist kaHaoB Tpynmnbl YyacTok XpaHeHus, npuHuMaromux ot PLC muckperHbie
CUTHAJIBI, TAK)KE CO3/IaJ UM CIIOBApH I TIOMEIIEHUS COOOIIEHUI B OTYET TPEBOT, HO
y)kKe BBIOpaB 3a OCHOBY cCjoBaphb sl KaHajoB kiacca HEX16. B mem ompenenum

COOOILIeHUs AJIsl HYJIeBOro OuTa:
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[ cHOBHEIE

Hram CnoBape coofweHuiE 0nA JEepH B xpaHHnwe
Tpegori
TekcT K.areropua HanpaeneHue Nepenaqy

Heepe B spaHunHwe sakpeinace <> Coofwenwe  AR+G
Heepe B spaHunHwe otkpeinace  <bMr Coofwenwe  AR+G

1hat_(ff <r bes wareropuy  AR+G
JIJ1s1 BEHTUJISILIMK

0 cHoBHEE
Hraa Cnoeape coofweHui 0na B eHTHaaumm9
TpeEoru
Tekcr K.areropua HanpaeneHue nepegaun

BeHTUAAUMA B spaHUAMWE aTkYMnace  <kM» CoofiweHue  AR+HG
B eHTHNALMA B XPaHKAMWE BEKDYEHA <M> CooBwerwe  AR+G

1hat_(ff <r bes wareropu AR+G

JIns1 mokapHOW CUTHATU3ALUN:

[ cHOEHEIE
Mran CnoBape coofweHuiE ona Mo apHoE_ckrHandsaumg
Tpegori
TekcT K.aTeropua H anpaeneHue nepenayu

MowapHan cMrHanksalWa - Boe B nopAgke  <kx CoofweHwe  AR+G
MNOAAP B @paHdnHw el <M CoofweHne  AR+G

1hit_OIff < bes wareropuy  AR+G

[TonkirouuM Co3/1aHHBIE CIOBapU K KaHajaM TaKUM ke 00pa3oM, Kak U B paccMOT-
peHHOM BbIIIe citydae. CoXpaHUM BBIIIOJIHEHHYIO padoTy.

g ¢pukcauuu coOBITUN MO U3MEHEHUIO COCTOSIHUS JUCKPETHBIX CUTHAJIOB ydacTKa
XpaHEHUs! — OTKPBITUS/3aKPbITHS ABEPU B XPAHWIUILE, COCTOSHUSI CUCTEMbl BEHTUJISA-
MU U MOXKAPHOM CUTHAIU3allMK, a TAKKe AJI UX OTOOPa)KEHUSI Ha KpaHe U KBUTHPO-
BAHUA CO3/1aJUM B TPyINe Y4YacTOK XpaHeHus y3ia APM Ttpu kanana kinacca CoObl-
tHe. llepeumenyem ux (CoObiTne JIBepb, CoObiTue Bentmasimusi, CoObl-
THe Iloxkapuasi_Cur-Hanum3aunmsi) ¥, OTKpbIB JoNoJiHUTENbHOE OKHO HaBuraropa
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NMpoeKTa Ha TOH e rpyImrme, cBsbkeM KaHaibl kiaacca CoObitue (myHKT CBoOMCTBa —
IIpuBsi3zka) c MOMONILI0 MBI C COOTBETCTBYIONIMMH KaHaymamu kimacca HEX16
JBepb, Bentuasinus u [loxkapHas _curHaauszanus (aTpuOyT — peajibHOe 3HAUYEHHE).

JBoitpiM miemukoM JIK Mblm oTKpoem Ha penaktupoBaHue kKaHain CoObl-
THe JIBepb u ycranoBuMm atpuOyt Pasmep crexka aBapmii paBHbiM 20. Takum xe
00pa30oM MOCTYMUM B OTHOILIEHUH JAPYTUX JBYX KaHAJOB.

Tak xak npeaBapUTEIbHO HAMH YK€ ObUT MoJArotoBiieH 1D L& CobbrTust Ha wat-
JIOHE JKpaHa Y4YacTOK XpaHeHHUsl, BBIIOJIHUM TPUBI3KY aTpuOyTOB (peajibHOe
3Ha4YeHNe) BHOBb CO3/IaHHBIX KaHANOB Kiacca CoObITHE K apryMeHTaM KaHaja Kijacca
BbI30B Y4acTOK _XpaHeHUs.

CoxpaHuM BBITIOJIHEHHYIO paboTy, u ocymiecTBuM cBsi3b ¢ CYBJ] MS Access.

B nmanenu ynpasnenust MS Windows B paszzene SI3bIk 1 pernoHajibHbIe CTAHIAPTHI
BO BKJIaJiIke PernoHajibHble mapaMeTpbl HEOOXOANMMO HACTPOUTH B KAUECTBE pa3/ieiu-
TeJsl LIeJION U APOOHOM YacTH YUCHIa TOUKY.

Microsoft Access

tain  [paeka Bwa Bctaeka Cepeuc  QOkHD  Cnpaeka

OIKpblTb gEDHETp}-'KTDp = Co3AaTE }( o & BoRo iEEE
CABEKTEI

TabnHukl

C03AaHHE TAONMUEI B PEMMME KOHCTPYETODS

CozaaHke TEIE.I'IHLI.I:I C NOMOWEBEHY MacTepa

COzAaHHE TAOMMLEI MY TEM EE0AE ASHHELX
EE  Sanpock A el T 434

B Storagel : rabanua

E ) ) =

Skoragel
DopMel

MMAa nona THN AaHHEIX ONMCaHKHE
Foa CHETYHE

rivy_dakinm AaTalepema

b HHcnosoH

e _level i nosor

M _press YA noEoH

= YHCNoEOH

CBOHCTEa NonA

Dby e MoAcTaHoBK
Pazmep nonA CJAMHEPHOE C NNSEAHIWEN TOYKOH
DopMaT Nona CICHOBHOH

HeofAzaTent

HHCNO AECATHYHERX SHAKOE ABTO

[To chopmynupoBanHOMY BhIlie T3 HEOOXOAMMO AaHHBIE, MOTy4YaeMbIE 110 YYACTKY
XpaHEHUs, 3alHUChIBaTh B TAOMUIly PENSIUOHHON 0a3bl JaHHBbIX. CTpyKTypa TaOJUIIbI
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Storagel 6a3wr ganabsix MS Access Storage.mdb st HakoIIeHUs 3HAYCHUH TEXHOJIO-

THYECKHX MapamMeTpoB, MOCTYMAIONINX B pealbHOM BpeMeHn oT APM OyneT Takoil kak
MOKa3aHo BHIIIE (IT0JIe KO/ — KJIIIOUEBOE, JNIMHHOE 11€J10€).

B maBuraTtope npoekTa oTkpoeM cioi madioHoB cBs3eit ¢ CYB/l u cozmanum HOBEII
koMIioHeHT ba3a mannbix#1. OTKpoeM cBOICTBA 1IA0JI0OHA U 3a/1aJUM €EMY apTryMEHTBHI:
JBoitaeiM memukom JIK oTkpoem mabiion Ha penaktupoBanue. 1o memuky JIK Ha

Wl agmoHe_ceAzel_c CHEN.Baza_gaHHexd

HMupopraausa | APryMeHTEl |
X B B0 RE B >

Hra Tun | Tun gaHHe: SHaYeHME M0 Yraoa4aHHD
E namHocTe koM [BH]REAL
YposeHs ekalM [BH]REAL

Bperentan_ormerkaply!M FEE.-'l‘-.L

Temneparypa pkalM FIE.-'i'-.L
NaeneHue plgM REIREAL b
< b

sKkpaHHOU KHOTIKEe «AamMuuucTpatop ODBCy Bo Brianke Ilosib3oBaTenbekuit DSN ¢
IIOMOIIbIO0 KJaBHIIM «J[00aBUTh» co3daguM HOBBIM HcTouHHMK maHHBIX — STORE,

£ AnpnuHcTpaTop HeTouHKKOB AaHnbix ODBC

Hpalisepk ] T paccupoBk.a ] [ pYNNUpoEK.a NOGEOYEHME ] [ nporparare ]
MNanesosarencckui D5N l CucTeraHsii DS ] P afinose DSH ]

HCTEI'-IHHKH O3HHER NOAES0ESTENA:

Hpatieep | HofaeuTe...
$ Microzoft Access Driver [ mdb)
P aiine dBASE Microsoft dB ase Driver [*.dbf] Ypante
P aiine Excel Microsaoft Excel Driver [*.xlz)

HacTpoiika...

HMTodHuE ganHes ODBC none30BaTena coxpaHAeT CESLEHMA 0O
UCTAHOBKE CEASH C METOMHKKOM, (H A0CTYNEH Toasko 3Taky
NONES0BATEND M MOHKET NPMMEHATECA MWL HA AEHHOM KOROBHOTEDE.

k. | OTrieHa Cnpaeka

BeIOpaB Microsoft Access Driver.
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Hactpoum ero ciemyromum o0pazom,

¥ctaHoeka gpakee pa ODBC ona Microsoft Access

Hr4A METONHMES 0aHHER: |STEIHE Qk. |
OnucaHume: |E,.E|, M0 Y4SCTEY HpaHeHMA
OTreHa |
B aza gaHHeR
BazapanHer:  ChATrace Mode IDE B Base\DEMONStarage. mdb Cnpaeka |
Brigpate... | ] ; BoccTaHoBuTE. .. CiaTh. ..
HononHurensHo... |
CucTemHan Baza aaHHex
* Her
" Basa gaHHbx:
| Naparetpel:» |

BbIOpaB B 3ToM Oianke daitn B/l MS Access — Storage.mdb naHHBIX MO y4acTKy
xpaneanst 1 HaxMeM «OK». B uncne momws3zoBarenbckux DSN mosBUTCS HOBBINA —

STORE.

& AnpuuMcTpaTop MeTouHKKoB aanHbix ODBC

Hpakieepel ] TpaccHpoBk.a ] [ puUNAKPOBEK.a NoAK AKHEHEA ] 0 nporpardrde ]
Momeaosaremecki DSN | CucrememiDSN | PadncewiDSN |

HCTEI'-IHHKH OAHHER NONEZ0EATENA!

Mran | Hpatieen | JofaeuTe. ..
STORE Drriver do Microsoft Access [*.mdb)

Baza gaHHer MS Access Microgzoft Access Driver [*.mdb) Ypante
P aline dBASE icrozoft dBagze Driver [*.dbf]

P aline Excel Microzoft Excel Driver [7 ®lz) HacTpoiika...

MeTouHuE gaHHels ODBC nonk30BaTENA colpaHAST cEeAeHKA of
YCTSHOEKE CEASM © MCTO4HMEON, OH QOCTYNEH TONBKD 3TORY
NONBZ0EATENK W MOKET NPUMEHATECA AHWE Ha 0aHHOM KOrNbKTERE.

k. | OTrEHa Cnpaeka
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B crpoke «DSN/Ctpoka noak/rodyenmii» ykaxxkem — STORE u Haxkxmem kmaBuiry

«IIpoBepkay, OCyIIECTBUM TaKUM O0pa3oM MPaBUIBLHOCTH MOAKIIOYEHUS MCTOYHHKA
JTAaHHBIX B OKHE «OTYeT»:

- B

S C:/Program FilesfAdAstra Research Group/fTrace Mode IDE 6 Base/DEMO/m...

FPaiin [poekt Bug Okno Copaeka

‘BEe-d & A4 4 &

| E b aza_paHHexH | =

[ &ﬂmmmeme] ’@';:[ETpgthpa] ’@Mamep ] [ &prgmembll ’3? Janpoc ] ’@ Cnpaeka ]

[Maak noyeHue

MHTepdedic: | ODECS w | [ AnravHucTparop ODBC . ]

DSMN/CTpoKa NoMKAYEHHS: \STORE

MNonkzoEaTEAR [AGFHH]; |

HocT: |I-:u:a|hu:ust

Mopt: |

|
|
Mapone: | |
|
|
|

DAL M NogEAYEHMS; |

NpoEepka ... l

Q74T

Ilomxmie HEeE . . .
Ilomxomoie HO .
OTRIUEHEE . . .
ORI S HO .

Jlanee Wiy ¢ MOMOIIBIO MacTepa 3ampocoB, JIMOO HEMOCPEICTBEHHO CO3IaJMM Ha
sa3pike SQL 3ampoc, moMenaronuii CBsi3aHHbIE C apryMEHTaMu Ia0yioHa aTpuOyThI
KaHayioB B Tabnuity Storagel daiina Storage.mdb ¢ co3nanuem HOBBIX 3ammceii:
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INSERT INTO Storagel
[

Wy _datim, my huwm, my level, my Press,.my temp

!
VALTUES

{

'#Bpemennad oTMeTEa# ', '#BmsmmocTeH', '#¥poeencd', '#lamnenmne#',
'#TeMnoepaTypaf'

OTtkpoeM fononHUTENbHOE OKHO HaBHraTropa mpoekra, HacCTpOUB €ro Ha oToOpa-
KeHue rpynnsl Yuactok _Xpadenust y3ina APM. Beinenum JIK ma6non ba3a nan-
HbIx#1 u, ynepxuBas JIK Haxkarol, neperammm mabioH B TIpynny Y4a-
cToKk_Xpanenus. B rpynne Yuacrok_XpaneHus OyneT co3iaH KaHal kiacca Bbi3oB
ba3a nannbix#1, memukom IIK oTkpoem ero mist perakTupoBaHuUs.

JUis CBA3BIBAHMS apTyMEHTOB CO3JaHHOIO 3alIpoca ¢ aTpuOyTaMu KaHAJIOB IepeiieM

C IIOMOILBIO UKOHKH B TAaOJIMYHBIA PENAKTOP apryMEHTOB M BBINOJIHHUM NPUBS3KY
(Bpy4HYI0) K KaHaJlaM TpylIibl Y4acTOK_XpaHeHHs:

& dh v
WMran Tun | TunaaHHer .| MNpHEAsKa
B namHocTe pkalM FEE.-'l‘-.L .F B nasHocTe: PeancHoe sHaveHue[Cuctera RTH_1 ':l'-lacTDK_KpaHn
HpoBeHe pkalM FIE.-'i'-.L .F Hpoeere: PeaneHoe sHaveHueCucTera BT _1. HyacTok_=paHeH
EpemerHan_otrmetka  plglM FIE.-'l'-.L QE Buroeeii_teaHapil:Bpetqaa wateHeHua[CucTtera R TH_1. YyacTo
T etnepaTupa pkalM FHE.-'l'-.L .F Terneparypa: PeankHoe sHaveHWe[CHecTea BT _1 YyacTok_xp:
HaeneHue pka M FEE.-'l‘-.L .F Haenerue:PeaneHoe sHaverue(Cuctema AT _1. Hyactor_<paqe

Jlsist Toro ytoOblI npu 3anyiieHHoM Ha APM MPB kaxnasie msite MuHyT B (aitn b/l
Storage.mdb nmpou3BoaMIaCh 3aNMCh JTAHHBIX MO YYAaCTKy XpaHEHHs, HEOOXOJIUMO BO
BXOJHOE 3HaUCHHE KaHana kjiacca Bei3oB baza ngannbix#1 nogaBath HOMEp BBIOJIHS-
eMoro 3ampoca, B Hamem ciydae 1. Chaenatb 5TO MOXKHO, HampuMep, ¢ MOMOIIbIO
nporpammbl i ['D "Knonka". Co3zgagum B cnoe LIabd/ioHOB mporpamMm HOBYIO
nporpammy 3anuck_B_BJI. Peanuzyem ee cienytomum oOpazoMm:

OTKOMIUIUPYEM €€ U TIEPETAIUM B TPYIIY YYACTOK XPaHEeHUs, MPUHAIJICKAIIYIO

pd B &
CTpykTypa Nparpatdkdsl K.obdrdeHT api PROGERAM
1 3anmce & B VAR OUTPUT ARG 000 : USINT; END VAR
T Lﬂ’ﬁprwemb' ARG _000=1;

|_L] OUT ARG_000: USINT

|_LﬂJ'I|:|Kaanble MEpEMEHHEIE END_PROGEAM
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y3ny RTM_1. OTtkpoeM Ha pepakTupoBaHue kaHal kiacca BuizoB 3amuchs B B/l u
YCTaHOBUM B OCHOBHOM OJIaHKE MEepUO/I, HAIpUMeEp, S IUKIIOB.

[lepetimem ¢ MOMOIIBI0 UKOHKH K apryMeHTaM KaHajla U MPOU3BEJEM IPHUBSI3KY
CIEAYIOIIUM 00pa3oM:

& dh v
Hria Tun Tun paHHe: SHAYEHME MO YrADN4SHLKD MNpueazka
ARG_000 gheouT LISINT ",:Easa_.u.aHHbl:-cm 1 E:BuogHoe HaveHMe[CH

W3mensisi mepuoj; mepecuera JaHHOTO KaHajla, MOXKHO PEryJIUpOBaTh TEMIl 3allUCU
3Ha4YCHUI MapaMeTpoB ydacTka xpaHeHus B ¢aiin bJI MS Access. CoxpaHuM BBITIOJ-

=

HEHHYI0 paboTy, HaxaB JIK ™ .

[TockombKy Bce JaHHBIC O 3HAYCHHSIX TEXHOJOTHYCCKUX IMAPaMETPOB 3aITUCHIBAIOTCS
B apxuB SIAD/SQL 6, To, HanpuMep, /IS MOJTy4eHUS] CTATUCTUYECKUX XapaKTEPUCTUK
Takoro mapamerpa kak Temmepatypa_pabouasi B anmapaTe ydacTKa TEpMOOOpaOOTKH
Bocnojis3yeMmcsi peanuzoBaHHbiM B TRACE MODE Mexanu3zmoM oOpaOOTKU JTaHHBIX,
HaKaliuBaeéMbIXx B  JlokaibHOM  apxuBe. Cozmagum B rpynmne  Yya-
cTok_TepmooopadoTkm y3ma RTM 1 kanan kiracca Bei3oB 1 1BoriHBIM mienukoM JIK
OTKPOE€M €ro OCHOBHOHM OJIaHK peJaKTUpOBaHUsI CBOMCTB. MI3MeHUM ero aTpulyThl —
Hms, Tun u Tun BuI30BAa:

3anannabii Tun BbI3oBa LocalStatistic npegnasHaueH A1 MPOBEACHUS CTaTUCTUYE-

'I:
Hram CrarucTHea_no_T Kogupoeka |TC1
K.orrEHT 3l
[1apareTpil CUCTERMHEIE
TuN EbIZOES LocalStatistic " O cHOEHRIE
MapareTp 0=
Tun Cutput
[ nutiHa BRIGOPKM | TEKYWMEA Yac "
PaszrmepHoCTE

CKOM 00pabOTKHM JaHHBIX JOKAIHHOTO apXuBa Mo KaHaly. Tak kKak mpoiiecc TepMoodpa-
OOTKH OCYIIECTBIISIETCSI B T€UEHHE HECKOJIbKUX uyacoB, aTpuOyT I'1yOMHa BbIOOpKH
OCTaBJIIEM IO YMOJYAHHUIO JJI1 OLIEHKM H3MEHEHHs TEeMIepaTypbl B ammapare 3a
tekymuid yac. Tun xanana Crarucruka_mo_T 3aganum Output. Ilepeiinem ¢ momo-
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L0 UKOHKHU B TaOJIMYHBINA pelakTop apryMeHToB kaHana. Co3manum 12 aprymen-

TOB, nepeuMmenyeM aBa mocieqHux, a Kk ARG_000 BpIMOIHUM MOpUBS3KY K KaHAITy
Temmneparypa_patouas.

B apryment STD_Error Oyaer 3anuchiBaThCs CPEIHEKBAIPATHUECKOE OTKIOHEHUE,
a B MEAN — cpennee apudmernueckoe 3HaY€HUE IO yKa3aHHOMY B apryMEHTe
ARG _000 kanaiy.

o P

v X | H | EEZE > O | By | G| v dh &
Mran | Tun | Tun gaHHE: | | MNpuEAska
ARG_000  pdglM HE.-i‘-.L 'F TenepaTypa_patoyan: PeaneHoe sHaveHWe[CHcTema RTM_1 YyacTok_tep

ARG_O0T  glalN [REJREAL
ARG_O02  glalN [REJREAL
ARG_O03  plalN [REJREAL
ARG_O004  glalN [BEJREAL
ARG_O0S  glalN [REJREAL
ARG_O0E  glalN [REJREAL
ARG_O07  plalN [REJREAL
ARG_O08 glalN [BEJREAL
ARG_O09  glalN [REJREAL
STD_Emor phalN [RE]REAL
MEAN  plglN [RE]REAL

Jl7is BBIBOJIa CPEHETO 3HAYCHHUS U CPEAHEKBAIPAaTHIECKOTO OTKIOHEHUS Ha rpadu-
4ecKoM JKpaHe oTkpoem B crnoe Llla6jsoHoB Jkpana mabioH Y4a-
ABEC

CTOK_TepM000padoTKH U pazMecTuM Ha HeM Tpu ['D Teker u oaud I'D KHonka

— I “HANanuu 00paboTku kanama Crtartucrtuka_mo T.

N

s I'D Teker oTkaxeMcst OT paMOK M OT 3aJIMBOK. Co3AaAuM TPpU HOBBIX apryMEHTa
1ma0JIoHa PKpaHa U IPUBSHKEM UX K ['0:
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W atnoHe_3kpaHos. HyacTor_TeprooSpatoTi9

HHapoprauma |.-“-‘-.pr':|MEHTb| |

% - ¥ TF 2 EE | w> ou By Iy & »
Mram | Tun Tun gaHHex | | MNpueazka | P naru |
Facwod_TenoHockTenApdglM FEE.i'-.L
Tenepatypa_patouas  pdglM FEE.i'-.L
JanaHue_Ternepatypel gl OUT HE.-'i'-.L

Date_Time ghalM  [REJDATE_&ND_TIME MNP
STD_En pall [R¥]REAL

Mean palM [R¥]REAL

STATISTICS Wy IN/DUT [REJREAL

< »

T I'D Knonka onpeaenum npsMyro MockUiKy 3HaueHus 1 mo Haxatuto Ha Hem JIK
MBIIIIH.

|0k |KHonka
= B |
CeolicTED | JHaveHuE
CofbmKa
= pressed
MNogTEEp®AEHHE Falze
CurHan Falze

= [Nepegate sHaYEHWE

Tun nepedaym MpAraas
3HaueHME 1

Pesynctar STATISTICS
M eTouHLE,

BoccTaHaeneaT sHaqeHwe Falze

3aTeM OTKpOEM CBOMCTBa KaHaja Kjiacca BbI30B YuacToKk TepMo0-00padoTKH y37a
RTM_1 u npousBeaemM aBTOMaTHYECKYIO MPUBS3KY BHOBH CO3IaHHBIX apTyMEHTOB.

Cucterda R TH_1.HuacTor_tepronSpatorku. Huactor_Teprootpatorim: ]

MHPopranma P nari | ApryreHTEl | ATpIHAYTEI

22 2| v O B | ¥ | dh v dh #

rim | Tun | Tun naHHEx | | MNpuEAzHa

Pacwon_tennoHacurenaply M HE.-'i‘-.L .F Pacxon_tennoHocurens: Peaneroe sHaveHue[Cuctera F
Tenepatypa_patiouan  pdglM FiE.i‘-.L .F Teneparypa_patoyan;PeaneHoe sHaveHue|Cuctera RTH
3anaHue_Terneparupel gy OUT FEE.-i‘-.L .F JanaHue_teranepatupkel BrogHoe sHaveHHeCucTema AT
Drate_Time pdalM D.-’-‘-.T E_aAMD_TIME qEEHTDBblm_MeaH.upﬂ'l :Bperan uateHeHHACucTera B TM_
STD_Enmr pglM HE.-'i‘-.L ",: Crarmcrika_no_T:5TO_ErmorCucrema RTM_1. HuyacTok,_
bean pglM FiE.i‘-.L ",: Crarmerika_no_T:MEAM[CucTema BTHM_1.YyacTor_tep
STATISTICS fgIMAOUT FEE.-i‘-.L ",: Craructika_no_T:BrogHoe sHaveHue[CucTeraa BT _1L
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AprymenTsl mabiona skpana STD_Err u Mean O6ynyt npuBsizanbl K COOTBETCTBY-
IOIMM apryMeHTaMm KaHana kiacca BeizoB Crartucrtuka_mo_T, a aprymMeHT ma0ioHa
skpana STATISTICS x arpulOyty BxomHoe 3HaueHHe STOro ke KaHaja. Takum
oOpasomMm, ipu pabote B peasbHOM BpeMeHu mpu Haxkatuu JIK mpimm Ha ['D KHomka
OyZeT MpOU3BOIUTHCS CTAaTUCTUYECKas 0O0pabOTKa HAaKaIUIMBAEMbIX B JIOKAJIBHOM
apXvBe 3a TEKYIIHMH 4Yac peajibHbIX 3HaueHHi kaHana Temmepatypa_paGouasi, 1 Ha
rpauyecKoM SKpaHE BBIBOJUTHCS CPEJHEE 3HAUEHUE U €r0 CPEIHEKBAJIPaTHUUECKOE
OTKJIOHEHHE.

CoxpaHuM CO3/IaHHBIN TPOEKT, UCIIOIb3YSI UKOHKY

Jlist mpoBepku pabOTOCIIOCOOHOCTH CO3AAHHOTO MPOEKTa MPUOETHEM K WMUTAIUH
CUTHAJIOB, MEPEIaBa€MbIX OT y4acTKa XpaHEHHs, U PACX0JI0OMEPOM T'OTOBOTO MPOYKTa
y4acTKa JO3UPOBAHMS.

JIns uMmuTanMM  pacxojia TpOAyKTa co3AaauM MadjaoH mnporpammel  Mmmura-
Top_Pacxon_Ilpoaykra u Takxe Bocmonb3yemcs sA3blkoM Texno FBD. AprymeHTsl
MPOTPaMMBbI OIIPEEIUM KaK MOKa3aHO Ha PUCYHKE.

Hw - diiy >
Hun Trmx THIT TaFEEY SHaYeHMe II0  YIOITH SEERE
Cocrormie_HacocaplgIN USII-IT
Pacxzox gl OUT [B¥]REAL

CrnydaliHyl0 COCTaBJISIIOIIYIO pacxoja OyaeM (hopMHUpOBaTh, UCMOJIb3YS LEHTPaAIb-
HYIO TIPECIIbHYIO TEOPEMY M3 KOMOMHAIIMU YEThIPEX TeHEPATOPOB CIyYalHBIX YHCEN B
nuanazone (0,1) ¢ paBHOMepHBIM pacmnpeseineHieM. HoMuHaibHOE 3HaUY€HHUE pacxojia
3aaaauM paBHbIM 50, a )11 TUTAaBHOTO U3MEHEHHUS B MOMEHTBI BKJTIOUCHMUSI/BBIKJIFOUEHUS
JO3UPYIOIIETO HAcoca MPUMEHUM (PYHKIIMOHAJIBHBINA OJIOK MEPEeKIIOUEHUsI C JUHAMUYe-
ckoii 6anmancupoBkoit — SSWT. He 3a0yaem ¢ nomoiibio 010ka X*Y mpuBECTH BBIXO-
HOE 3HaYE€HHE POrpaMMBbl K Tuana3zony 12-tu paspsanoro ALIIL
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RMD . IRMD ! 2+B+C+D ! WY :
4 e 4 el - LT :
0B:1 ez 5 A : A0
: L | e O : ki :
: : ¢ : 56 :
: : D : :
i i 4.5 i i
4 : : : :
RMD © |RND ; Ky ; WA i
G i et | 7 e
23 . a4 . A © . * © .
5 o o 5
i i |7 g7 ' 7.9 0
10 ; : e e
50 : : : :
E E SET E WY E
CoCToAHKWE_Hacoca . . =El . B o % Pacxog
0 : : MO ! Y !
5 (R (W G
! ! B R ! :
e B e e
0.5 : : IT ; ;
5 i i R : :
: : 35 : :
40.95 5 5 5 :

OTkoMIuupyeM nporpammy. B JOMOTHUTENIBHOM OKHE HaBUraTOpa MPOEKTA BbIJE-
JuM rpynny Ydyactok Jlo3upoBaHus v mepeTamyM B HETO mabJioH mporpaMmbl. J{is
CO3JaHHOTO TakUM oOpa3zoMm kaHana kiacca BwizoB Umuratop Pacxon Ilpoaykra
BBITIOJIHUM NPUBS3KY aTpHOyTOB KaHAJIOB K apTyMEHTaM.

Cuctera BTM_1.YvacTor_ozuposaHua Miurarop Packog MNpogykrals

WHpoprauma || Faaru | ApryteHTEl | ATpHoyTE
R EEE| o B S a v| &
Hran | Tun | Tun gaHHex | 3Ha'-IEHH|| MNprEnzka
Coctoanue_HacocapdglM LISINT qEHach:F'eaanDe sHaveHHe[CucTema R TM_1. YyacTor_dom
Pacwog glmOUT FIE.-’-‘-.L .,: Pacron_npooykta BronHoe sHaveHWe(CucTema B TM_1. Hyac
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Tak Kak OT JaTYMKOB IMOCTYMAIOT JAHHBIE KaK aHAJIOTOBBIC, TAK U JUCKPETHBIE, TO
sl uX umurtanuu Ha APM co3paauMm 1Be cOOTBETCTBYIOIIME porpamMsbl. [Ipuaem st
KaXJOT0 THUIIA MapaMeTpoOB CO3JaAMM IO OJHOM MporpaMme, a BapbUpPys 3HAYCHUS
apryMEHTOB, 3a7aBa€MbIX KaK KOHCTAaHTHI — B T0Ji¢ 3HAYEHHE MO YMOJYAHUIO Tal-
JUYHOTO PEIaKTOpa apryMEHTOB, Oy/l€M yCTaHaBJIMBATh BEJIWYUHBI MMAPAMETPOB U UX
"cny4daitHeie" QuykTyaruu.

Cozgagum B cnoe IIlaGaoHbl mnporpamMm HOBYH mnporpammy — Wmwura-
Top_YX Amnanor. O0bsSBUM JIJIsl HEE apTyMEHTHI:

e i3]
Hram Trax Tl TarmEIsix SHaNueHMe IIO
Cwrsan  glgOUT [RE]REAL

gmynryarmm b TN [R¥]RELL
Easmc plgIN [R¥REAL

[Iporpammy pazpabotaem Ha si3bike mporpammupoBanust Texuno FBD.

F3IM

CrmHan

DOYKTYELMA — Y :

N3Menstomuiics no CUHyCOMAAIbHOMY 3aKOHY 'CIly4alHbIM' KOMIIOHEHT B JAMana-
30He (—1,1) Oyaem macuirabupoBaTh, 3a1aBas napamerp PIyKTyauus, u 100aBIsATh K
napameTpy ba3sume, ompenensomeMy ycTaHOBUBLIEECS 3HaueHHE. OTKOMIWIMPYEM
nporpamMmy HakatueM (pyHKIIMOHAIbHOM KiaBumu F7.

Jlis mpuBsi3KM pa3paOOTaHHOM MpPOTpamMMbl BBIIECTMM B OKHE HaBUTATOpa MPOEKTa
rpynny Yuactok_Xpadenus y3na RTM_1. Beigenum kanan YpoBeHb U OTKPOEM €0
ceoiictBa. Bo Brianke Uudopmauus ornpenennMm CBOWCTBO KaHala BbI3oB mytem
yKa3zaHus B quaiore mabiaona nporpammel UMutaTtop_ YX Anador.

89



CucTerma RTH_1. YyacTok_#padedua Y poseHs

HMHPopraumHa | P naru " ApryrAeHTEl || ATpMAYTEI

WMram: |H|:II:IEFEHI: |Hsen: CucTen
K.ogupoeta; |TE5 | Tum: | K.anan_

F.obdrdeHT apLi: |

MNpueazka: |

Breizoe: | Mravrarop_H¥_Ananor(lll aGnoHe_nporpardra)

M g -
K.OHES "r .,:

[Iepeiinst B MOSBUBUIYIOCS IOCIIE ATOTO ACHCTBHS BKIANKY APryMEHTBI, IPUBSIKEM
apryMEeHThI POTPaMMBbI K aTpUOyTy KaHaia U 3a4aIMM KOHCTAHTBHI.

Cucreta R TM_1. Huactok_#paHeHua YpoeeHs

M Hepopr-aLma ” % naru |-"-"-|:lr';|MEHTbI |.-’-‘-.T|:-Hﬁl:|Tb| |

7 | 22 22 > O By | Y | 4| v| dh dHh
Mran | Tun | Tun .I:I.EIHHI:-IH| 3HAYEHME N0 YrADN4EHMID | MNpLHEAska
Curnan gmauT HE.-'i'-.L .F HposeHe: PeaneHoe sHavenue(Cuctera R TH_1

PyetyaumapaN - [BEREAL  0.25
Easuc palM  [REREAL 35

[TogoOHBIM 00pa3oM MOCTynUM B OTHOLIEHUU KaHaioB Temmnepartypa, JaBienue u
BaaxHoCTb, yKazaB sl HUX COOTBETCTBEHHO mapameTpsl Diykryauus u ba3uc kak
(0.25,24), (0.025,0.98) u (0.2,70).

JIist UMHUTAIMM TUCKPETHBIX CUTHAJIOB CO3/aauM I1absoH mporpammbl Mmmura-
TOp_YX JIMCKPET CO CIAEAYIOIMNMA APTYMEHTAMH:

5&7) )EEEEEE wr Oy %@ﬁ

i |Tm’1 |Tm’1 T SHIETRLY |3HE."-IEI—]IIE hin ]
Crermam glm OUT [GH]USTHT

C‘IET‘IPE{_TERTDB&IH REAL

Pa3paborannas Ha Texuno FBD nporpamma OyaeT BbITIAIETh TaK:
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CTU i :
—{INP GE —— NP QI Cuman
—clr etk | T et
CUETHME_TSKTOE Py : 1:E :
:1 . .
20 : 0
GO1 : 5
— 10 : i
280 E E

JlanHas mporpamma OyJeT EPUOINIECKA HIMUTHPOBATh CpadaThIBaHUE TUCKPETHOTO
JTaTYMKa. 3agaBas BXOTHBIM apryMeHTOM CYeTYHK TAKTOB KOJHMYECTBO TaKTOB,
nocTymnarmmux ot reaeparopa GO01, 10 MmomeHTa cpabaThiBaHUsl JaTyuKa (YCTaHOBKHU
tpurrepa TP), npu ero 70CTUKeHUU BBIXOHOM apryMeHT CurHan OyAeT yIaep:KUBaThCs
B coctosiHum "1" B TeueHue mocaeayronmx 20 TakToB, 3aTeM IMPOU30iMAET cOpoC ero B
coctrosiuue "0", a manee kapThHA OyJET MOBTOPATHCA. [locie KOMIMIISIIIMKY TTPOTPaMMBI
BbIZIeIUM KaHan JIBeps B rpynmne Yuactok Xpanenus y3na RTM_1 u B ero cBoii-
CTBax OIpeAeIUM CBOMCTBO BBI30B ciiemytonmm oOpazom:

Cucretaa RTM_1. Yuactok_¥paderua Jespe

Mr$oprianmHa | P naru || ApryreHTEl || ATpHEYTEI

Mram: |,£|.Bepb | Haen: @
K.ogupoBeka: |TI:2 |THI‘IZ @
K.obArAEHT 3pI; |

MNpuEAska: |

Brizoe: | Wravrarop_ Y% Nuckpet(lU afnoHe_nparpatde]

HMroHka: P .
/ J 6 qﬁ

Bo Bkilajike AprymMeHTBbI CBSDKEM BBIXOJAHOW apryMeHT MpOorpaMMbl ¢ aTpuOyToMm
PeasibHOe 3HaYeHHE TEKYIIETO KaHala U 3aJ1aJluM MepuoJ] ""cpadaTbiBaHus" gaTUMKa:

Cucrera BTM_1 Yyactok_#padesua Jeeps

MHpopraanma " P naru |-5-DFHMEHTbI |.-’-'-.T|:|H65|Tb| |
|22 IR | o | By | | v| b o

Hra | Tun TN naHHeE | SHa4YeHHE Mo ':IMI:I.I'I'-IEIHHH:I| Mpueaszka
CHrHan glmOUT USINT *E HEeepe:PeaneHoe sHaveHWe[CucTema ATM_

Cueumk_TakToeghglN - [SSJREAL 250




Jns xanana IloskapHasi CUrHAJM3AIUA TMOCTYNHM aHAJIOTUYHBIM 00pa3oM, OIpe-
JEUB JUIsl HEro NEepUOAMYHOCTh cpabarhiBanus kak 1000. B oTHomieHuu kaHana
BeHTWJISAUA TIOCTYIIMM HECKOJIBKO HMHA4Ye — 33aJaJUM €My IOCTOSIHHOE 3HAYCHUE,
COOTBETCTBYIOIIICE BKIIOYCHHOMY COCTOSHHUIO CHCTEMBI BEHTWISAIMH (BeHTHISAIHSA —
PenakTupoBarthb, u B 6;1anke OCHOBHbBIE YCTaHOBUTH (piar B okHe OTpadoTaTh, 1 1 —
B okHe Ha crapre).

Takum oOpa3om, pazpaOOTaHHBIM B MPEABIAYIIUX IJIaBaX MPOEKT CUCTEMbl aBTOMa-
TU3alUH, TOCTYIICH AJIA 3allyCKa U OTJIaJAKU, IPUYEM BCE BHEITHUE CUTHAJbI 3AMEHEHBI
UMHUTATOPAMH.

C uenpio mpecevyeHrsl HECAaHKIIMOHUPOBAHHOTO JIOCTYIA K pa3pabaThIBAEMOM CHUCTe-
M€ aBTOMATH3aIlMU HEOOXOJMMO OIPEICIUTh KPYT MOJIb30BaTEIEH CUCTEMbl U Ha3Ha-
YUTh UM IpaBa JOCTYIa, HA3HAYUTHh UAECHTUPUKATOPHI JIJIs1 BXOJIa B CUCTEMY M MapOJIH.
C aront nensto B y3ine APM cosgaaum HoByro rpynny Iloab3oBaTenn TM.

Boitnem B Hee u co3maauM JBa HOBbIX kKoMrnoHeHTa — Ilosab3oBarensi. OTkpoeM ux
MOCIIEIOBATENBHO ISl PEJAKTUPOBAHUS, U3MEHSSI HAa3BaHWS W HAa3HA4das MpaBa, UACH-
tudukatopsl U naponu. llens, mpeciaeayemas mpyu 3TOM, 3aKJIIOYACTCS B HAJEICHUU
nosp3oBaresst admin  (pa3paboTynka) MaKCHMAaJIbHBIMH IpaBaMH IO JOCTYIy K
CHUCTEME C BO3MOXKHOCTHIO BHECEHUSI U3MEHEHUM, a Mob30BaTelsi OPEr (omeparopa) —
JIUIIH HEOOXOIUMBIMU JIJI TEKYIIEH pabOThl C CUCTEMOIA.

Jlns mosp3oBatenss admin B OaHKe yCTaHOBMM Bce (bjlard B MO3MIMAX CTPaHUII
Cucrema, Iloas3oBatenu, SCADA, T-Factory, a takke BBemeMm jorud — admin 6e3
yKa3aHus napoJsl.

Jlst monb3oBatens OpPer ycraHoBuM (uiaru B mosunusx: 3amyck, Ocranos, U3me-
Henue, KBuTnpoBanue, 3anper ogHOBpeMeHHOro Bxoaa u ABto-logout. Ykaxem
JIOTUH — OPEr v mapoJib.

. =
COXpaHI/IM CO3JJaHHBIU ITPOCKT HA JUCK, UCIIOJIbB3YA NKOHKY , 4 3aTCM, C IIOMOIIIBIO

i)
memuka JIK MbId Ha WMKOHKE , co3maauM (aiipl JJI 3arpy3Kd Ha IIeJIeBBIC

1aT(GOPMBI 1JIs1 TPOBEACHUS OTIAJKU BBITIOJIHEHHOTO MTPOEKTA.
Copep:xanue oTuera

1. Ilens uccnenoBaHmil.

2. Tekct nporpammel Po31uB#2 ¢ mosCHEHUSIMU.

3. Texct nporpammel UmutaTop_Pacxon_Ilpoaykra ¢ noscHeHUsIMU.
4. BeIBoBI 110 padoTe.

KOHTpOJILH]:Ie BOIIPOCHI U 3aJaHUHA

1. C kaxkoii nienbro BBOAAT GyHKIMI0 apxuBupoBanus B SCADA cuctembi?
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2. C xakoii nenbto BBoAT xypHais TpeBor B SCADA cuctembl?
3. Kakue moka3zatenu OIIEHMBAIOT KaYECTBEHHO M KOJMYECTBEHHO MOTPEOIIEMYIO
ANEKTPUUYECKYIO MOITHOCTH?

Jluteparypa

1. http://www.adastra.ru

2. Kparkuii katanor npoaykiuu [TIPOCO®DT 2011/2019 (10.0)

3. [letpoBa A.M. ABTomMaTHueckoe ympasienue. — M.: ®opym, 2019.-240 c.

4. Taiinyk A.P. Teopusi aBTOMAaTH4ECKOro YINpaBJIECHUA B MpUMEpax U 3ajayax C
pemienusimu B MATLAB. — M., Jlans, 2011. — 464 c.
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Conepxanue

BBEJAEHMUE. ..... ..o,
JIABOPATOPHBIE PABOTBI....................cooiil,
JlabopaTtopnasi paGora Nel

CO3JAHUE DJIEMEHTAPHOI'O APM ...t
JlaGopaTopHasi padora Ne2

[MPUMEP OB BEKTHOI'O ITPOEKTUPOBAHUA .............
JlaGopaTopHasi padora Ne3

NCCIELJOBAHUE BJIMAHUA ITPOITOPLINO-
HAJIBHO-JN®OEPEHIINMAJIBHOI' O-IUDDEPEHIIM-
AJIBHOT'O PET'VJIAATOPA HA KAYECTBO I[MTPOLHECCA
PEI'YJIMPOBAHUSA. ..o
JlaGopaTopHnasi padora Ned

CO3JAHUE APXMBA U OTYETA TPEBOI ...................
CIIMCOK JIMTEPATYPDL. ... eeeeneetntteiieae et aaeeeenes
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