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Beenenue

CospemenHslif atan pasputusi ACYTII xapakrepusyercs NpUMEHEHHEM HHIY-
CTPHANIBHBIX TEXHOJIOTHH co3nanus 1 BHenpenus ACYTIT Ha 6a3e CepHifHO BEITYCKa-
€MBIX NPOMBILUIEHHEIX KOHTPOJUIEPOB, COBMECTHMBIX C MEPCOHATEHEIMH KOMIBIOTE-
PaMH M MOIOHEIX NpOrpamMMHO-TexHudeckux kommiekcos (IITK) nmomaepku mpo-
rpamMmupoBanns ACYTII — SCADA cucTeM, a TaloKe pasBUTHA M CTAHNapTH3ALHH
CETEeBBIX TEXHOJIOrHH,

YaHTEIBas H3NOXKEHHOE, B HacTosIee Bpema B Pecmybmike Yabekucran yzens-
ercsi GOJIbIIOe BHUMAHHAE MOATOTOBKE B BEICHINX YeGHBIX 3aBENEHHSIX BEICOKOKBAH-
(DHUMPOBAaHHBIX CHELMATHCTOB N0 ABTOMATH3aLHH TEXHOJOrMYECKHX MpPOLECCOB H
YNpaBJIeHHA B BOJHOM XO3SHCTBE.

B cBs3M ¢ 3THM, B HACTOAIIEE BPEMs mec\'mx noTpe6GHOCTh B MOArOTOBKE H
M3JIaHNH Y4e6HOro nocobus, MO3BOJIAKOLIEro CTyAeHTaM Hanparienus 5311000- «As-
TOMATH3aLWA ¥ YNPABJIEHHE TEXHOJIOTMYECKHX MPOLIECCOB H NPON3BOJCTE (B BOAHOM
X035HCTBE)» B COOTBETCTBHM C y4eOHBIMH IUIaHAMH TOJTY4UTH HEOOXOMUMBIE 3HAHHUS
Y HaBBIKY N0 IPUMEHEHHIO 3JIEMEHTOB COBPEMEHHEBIX IH(POBBIX CHCTEM YIpaBJICHAS
npu cosanu ACYTII B ceNbeckoM H OZHOM XO3SHCTRE.

Llensio aucuurumas! «Ludposoe ynpasneHney» spisercs 00ydeHHe CTyACHTOB
TEOPETHYECKHM OCHOBAM, METOJIaM M CPEJICTBAM CO3JIaHHs 1M(POBEIX CHCTEM YNpaB-
JIeHUs ¥ HOPMHPOBAHMS Yy HUX HABBIKOB [/11 CAMOCTOATENILHONO PEIEHHA TEOpeTHY e~
CKHMX W NPUKIIANHEIX 33/{ad aBTOMATH3aLHH TEXHOJIOTHYECKHX NPOLECCOB HA TEXHOJIO-
THYEeCKHX 00BEKTax CebCKOro M BOJHOIO X03AHCTBA.

VYuuTEIBas 3710, B JAHHOM y4€6HOM NMOCOOHH OTPKEHE] TEOPETHIECKHE H NpaK-
THYECKHE BOTPOCEKI, 3HaHHE KOTOPhIX Tpebyercs is CO3/iaHHsi COBPEMEHHOMN nudpo-
BBIX CHCTEM yNpaBJeHHs B CeJIbCKOM H BOJHOM XO3sHCTBe.

B Hacrosmee Bpemst LU pOBbIE YCTPOHCTBA BEINOJHAIOTCS B OCHOBHOM C IPH-
MCHEHHEM MHKPOKOHTPOJUICPOB, CUTHAJIBHBIX MPOLIECCOPOB M CHENHaNH3HPOBAHHBIX
MHKPOCXEM, TaKHX KaK KOIeKH, MOJIeMBI, aHATIoro-Lu(ppoBkIe WiK LE(poaHaIoroBsie
npeo6bpasopareny. [Tpy 3T0M I0CTATOYHO YACTO BO3HHKAIOT BONPOCK! COITIACOBAHMSA
CHTHAJIOB, KOTOPEIMH 0OMEHHBAIOTCS NaHHBIC MUKpocxeMbl. MHoraa Tpebyercs HH-
BEPCHs YNpPaBIIOMMX WIH MHPOPMALMOHHBIX CHTHAJIOB, HHOTJa HE COBCEM COBIa-
JAIOT NPOTOKOJIBI 06MeHa (BUJ CHTHAIOB 3aNKCH M YTEHHs, CHIHANIEI CTPOOHpPOBaHHA
JaHHBIX). B 3TOM cilydae npuMeHeHHe GOJIBIINX HHTErpalbHbIX MHKPOCXEM, TAKUX
kak [IJIUC CPLD unu FPGA Heuenecoo6pa3Ho. D10 160 HEBEIFOAHO 3KOHOMHMYE-
CKH, JTH60 TpebyeTcs GonbLas mwiolans Ha Ne4aTHOH ruiate LH(poBOro yCTpoicTaa.
B 10 e camMoe BpeMs NPUMEHEHHE CTAaphiX THIIOB MHKPOCXEM MAioif HHTErpaluy,
TaKMX Kak 1533 win 1564 nenpuemiemo an6o n3-3a Gosblikx raGapuToB Kopryca
3THX MMKPOCXEM, JINO0 HECOBMECTHMOCTH JIOTHYECKHX YpOBHEH, 160 HexomycTH-
MBIX BDEMEH PacrpoCTpaHeHHs CHrHaa.



i JIEHAA
L. OCHOBHBIE IIPABUJIA, JEMCTBHUSL A OIIPE/IE.
260TKH
1.1. O6mmue nanabie 0 SCADA-CHCTEMaX M yCTAHOBKA CPe/IbI pasp

ma co-
SCADA-cucrema — ato HHCTpYMEHTaJIbHas NporpamMma, OGZ;I‘;e:H;::meHm
3[aHHe NpOrpamMMHOr0 o6GecredeHns [yl aBTOMarH3aluuy x<o!(i)'l"}pﬂonmvI e
(EXHOTIOTIECCRYM PONICCCOM B PEAKIME PEAITLHOTO BPCMEHI, ARJIIOMIEMY TEXHO-
BaEMOH ¢ nomoursio SCADA nporpaMME! — JaTh onepa'rop)’:o)’ [:):ce ‘M HeOOXO/HMEI
JIOTHHECKHM NPOLECCOM, NOJIHYI0 HH(DOPMALMIO 06 3TOM :;:-cnmmm: C6op Aas-
CPCACTBA i7isl BO3/IEHCTBHSA Ha Hero. OcHOBHEIE 3anadn SC Hero BHJIE, BKI09a4
HEIX OT JaT9MKOB M NPENCTABIIEHHE HX ONEPATOPY B YIOOHOM .DJl: TIpaBJIeHNe HOmoll-
rpaduKy u3MeHenns TIapaMeTpoB BO BpeMeHH; J{MCTaHIIHOHHO a:l"qecl("m ympasJie-
HHTCILHEIMI MeXaHu3MamK; BBoj| 3a/ianmii ajiropuTMam aBToM apyenus (daie T4
HUS; Peanusanys anropuTMos aBToMaTHIecKOro KOHTPOILT M Y";e cnocoOHl i
3aladu BO3NAraioTca Ha KOHTpoUIepE!, Ho SCADA-CHCTEMEL mﬂﬂe oneparopa 0 Co-
wats); Pacniosnasanne apapmifHEX cHTyauuit 1 HHHOpMHPOBA a 11 BHIPAGOTE MPO”
CTOAHHH TpoLecca; POPMUPOBaHHE OTIETHOCTH O XOHE npouecgcADA'canbl 3a-
AyKIAH. OT HanexHOCTH, GEICTPOAEHCTBHS M A PrOHOMHUIHOCTH DOLECCOM, HO B
BHCHT HE TONBbKO 3¢ eKTHBHOCTE yrpaBiieHHs TEXHOJIOTHIECKHM MIp!
TIaCHOCTE. TOBJIE-
o Ge?neuuanc:cm oraena ACYTII NpOMBIULIEHHOTO NPeAnpHsTaT nol ":ar: i
HHIO COZIBI YTBEP)KAAIOT, YTO B 0CHOBHOM HCHIONB3YIOT TAKHE KOM"OHemc;O6 e
TOPHHT U ynparnenue, APXHUBUPOBAaHUE TEXHOJIOTHIECKHX ﬂapmmon’ﬁmeﬂm, 10,
VOACHCTEMY (hopMHpOBanKA 0TeTOB, MOHHTOPHHT M YNPaBICHHE, CO coment
#UULHETO U YCTaHaBMBACTCA CHCTEMa YIpaBTEHHS. ApXHBEI TapaMeTpOB, s
11 OTICTEL HEOOXOMMMEL I OeHKM 1 aHAN3A BEMIEHNS TEXHOJIOTHIECKOrO PO i
neficTBui oneparopa u T.n1. Tawke JUIS HUX Ba)KEH OJMH M3 6a30BBIX HHCTPYM! pii
SCADA — pasrpanuenye npas ZO0CTyNa K YNpaBJIeHHIO N0 yPOBHAM (onepaTOP:e i
HOJIOT, HEKeHep ACYTII). B cBsizn ¢ TEHACHINEH K HHTerpalyy CHCTEM yrpaB e
TEXHOJIOTHYECKHMH npoLeccamu 1 cucTem YNpaBJIeHHs NpeANpHATHEM Bee 9alle

aHHBIX A
HHKACT HeOBXOMMMOCTS Henoms3oBanws SCADA B KauecTBe HCTOTHHKA I
BBILIECTOSINKX CHCTen,

JMAUMH BCEX TexHomo
STHX nauHbIX. Ecny oy,
Autens (K npumepy, TO 06MEH JTaHHBIMU MeXTy KOHTPOJUIEPaMH
1 SCADA nponcxomr ¢ TIOMOUIbIO BCTpOCHHEIX ApaiiBepoB MpoToKoOB CBA3H. He-
KOTOpEIE Hesamucyy

PIe OT npomssonmTenei o6opynosanus SCADA npeajaraior
6

KOHCO-
Hexoroprie SCADA MOTYT BEICTYNaTth U KaK CEpBEp e

Ha
THYECKHX NAHHEIX, U Kak CepBep reHepanuy OT4CTOB

o
CTEMA ynpagJieus, mocrpoena Ha Gase [IJIK 0HOTO NPOH3B
Siemens SIMATIC),



Habop JpaiiBepoB KO MHOPHM (HO HE BCEM) HMEIOIIMMCA Ha PhIHKE KOHTPOJUIEpaM
HHTEJUIEKTy b HbIMM ipruGopam. Hanbonee yHHBepcabHEIH criocob B3auMoaeHCTBHA
— 3TO0 HCIOJNB30BaHHE JpaiBepoB, pa3paboTaHHEIX B COOTBETCTBHU CO CTAHAAPTOM
OPC. Takue OPC-cepBeps! MOTYT OBITh pa3paboTaHbl NPOM3BOAHTEISIMH KOHTpOJLIE-
POB' WM He3aBHCHMBIMH : Pa3pabOTYNKaMH, a MCIOJB30BAThCA BMECTE C JIOGOH
SCADA- cuctemoit. s apextusHoM pabotel ¢ OPC- cepeepamu SCADA znomkna
HCIIOJIE30BaTh X HANPAMYIO, 110 TexHosoruu «OPC B A/ipe CHCTEMBD?, 2 He Yepes po-
Me:kyroqume unrepdeiicsr. Hekotoprie SCADA SBNSIOTCS BEPTHKAILHO-HHTErpHpO-
BaHHBIMH: B HX COCTaB BXOZAT CHCTEMBI IPOrpaMMHpPOBAHHA Jis CBOOOHO-NPOrpam-
MHpYEMBIX KOHTPOJUIEpOB. B HUX Taloke MCIOJB3YIOTCS BHYTPEHHHE ApadBepsl il
cBs134 ¢ KoHTposuiepoM. Takue SCADA nozsomroT co3nars [ITK ¢ ucnons3osanneM
000pyI0BaHUS pa3HEIX NPOH3BOAHUTENEH.

CHCTEMEI TeXHOJIOrHYECKOH aBTOMAaTH3al|H 0OBIYHO pa3/ie/ieHs! Ha 3 ypOBHS:
HIDKHUH, CpEJIHHI ¥ BepXHUH. BhIle HUX HAXOIUTCA YPOBEHb YNPaBJICHHs NPOU3BOJ-
CTBOM B LeJIoM: HiDkHHI{ ypOBEHb — 3TO CaMH JaTYHKH M HCHOJIHUTENBHEIE MeXa-
Hu3MBl Cpepiauit ypoBeHb — KOHTposuiepkl. Ha cpeniieM ypoBHE NPOMCXOANT: NpHEM
BXOZIHBIX IaHHBIX; NEpBHYHAs 00pab0TKa JaHHBIX; ABTOMaTHIeCKoe QOPMHPOBAHHE K
Bb1ZIaya ynpaBJioIHX BO3EHCTBHI Ha HCTIONIHUTEIbHEIE MEXaHH3MEI; 00MeH HH(pOp-
Mauuei ¢ BEpXHUM ypoBHeM. BepxHuii ypoBeHs — 310 U ecth ypoBeHs SCADA. Ha
9TOM YPOBHE NPOMCXOAMT: cOop, 00paboTka U XpaHeHHe HH(OpMAL|H, NONTyYeHHOH
Ha CpeJiHeM ypOBHe; BU3yanu3alys TeKyulei ¥ apXMBHON MH(pOpMAalkH B yIOOHOM
oneparopy Bune (MHEMOCXEMBI, rpaduKH, TPEHIEI, JiypHalkl COOOLIEHH IH); BBOJ KO-
MaHJI onepaTopa; ()OpMHpOBaHHE OTYETHOCTH O Pe3y/ILTATaX TEXHOJOMHIECKOro Mpo-
uecca; 06MeH MH(OpMaLyeii ¢ BEpXHHAM ypOBHEM. YIpaBieHHe NpenpHiTHEM Npo-
M3BOAMTCA Ha ByX ypoBHAX: MES (Manufacturing Execution Systems) — cucrema
YOpasJieHus NPOM3BOJICTBOM NPOAYKLUH B PEATEHOM BPEMEHH. DTOT YPOBEHE CITYKHT
JULA TUIaHUPOBAHUs NPOM3BOJICTBEHHEIX 3a/aHHii JUIs TEXHOJIOTHIECKHX IPOLECCOB,
NOCTPOEHHMsI CBOIHEIX OTYETOB, ITyOOKOro aHaIH3a npouecca (HanpuMep, NporHo3u-
POBaHHe, OCTPOECHHE IHEPTETHIECKOr0 M MaTepHalbHOro Gananca u jp.). Jns sTHx
Lesel Taroke MoXeT OBITh Henons3oBaH nHcTpyMenTapuii SCADA. ERP (Enterprise
Resource Planning) — cucTeMa aBTOMATH3HPOBAHHONO YNpABNEHHMS ANMUHHCTPA-
TUBHO-(DMHAHCOBOH M aIMHHHCTPATHBHO-X035HCTBEHHON AEATEEHOCTHIO NPEANpHs-
Tust. Ha 3TOM ypoBHe HCrI0NB3yIOTCs APYrie CeLHalU3pOBaHHBIE CHCTEME], HANpH-
Mep, SAP R3.



Dynxyuu SCADA u. cnedyrouque ac

B Muemocxems! MHeMocxema — 310 rpadudeckoe n306paxerte (C OMOIIBIO BCTpo-
enHoro B SCADA rpadideckoro pefiakTopa) TeXHOJIOTHIECKOH CXEMEI C BU3yann3a-
Meii 3HaYeHMH JaTINKOB, COCTOSHNS MCTIOJHUTEIEHEIX MEXaHH3MOB M JIp. Napamer-
POB. JIns BU3yanu3alMu MCIONB3YETCA HE TONBKO OTOGPAKEHHME 3HAYCHUH B BHIC
P ¥ Hapnucel, HO U U3MEHeHHe BU3YaILHBIX CBOMCTB OTOOp@KAaEMBIX rpaguae-
CKHX 06BexToB. Hanpumep, B eMKOCTH H3MeHseTCs yPOBEHD XKHIKOCTH, €6 LBET h3-
MEHSeTCA B 3aBUCHMOCTH OT TeMrepaTypsl (auHamMu3auus). MCiioHATETbHbIE MeXa-
HHU3MEI MOTYT He MPOCTO I0KA3BIBATH CBOE COCTOSHHE KAKMM-TO rpadHaecKuM MpH-
3HAKOM (HanmpHMep, LBETOM), HO M HAMIAZHO MOKAa3BIBaTh CBOK) paboTy — HanpuMep,

BpaimenueM JIONacTell Hacoca, IBWKEHUEM JIEHTE! KOHBeHepa | T.1L. ( 105).

B Apxussi ITonydaemeie ot koHTposuepos ankse SCADA CKIAIsBacT B apXuBhL.

Mpenmapurensto nanmEe MOryr 65ms 06paboTanE! (OTGWIETPOBAHE], YCPEIHEHEL,

CXKaThl ¥ T.11.). YaCTO HCIONB3YeTCA He peryJApHast 3aNuch, a 3aMHiCh 110 H3MCHCHHIO

C HCMONB30BaHAEM MOPOra JyBCTBHTENBHOCTH ((MEpTBOi 30HBDY). JMTENBHOCTE

Xpanenus HacTpauBaetcs 8 SCADA MEIMBUAYATHHO UL KXKIOTO apamMerpa H Mo=
KET CoCTaBIIATh J10 HECKOJIbKHUX JIET.

B Tpenper Tpern — 310 rpadudeckoe OTOGpaKEHHE H3MEHEHHs NapaMeTpa BO Bpe-
Mehn. Tpergst B SCADA- cicTemMax MOTyT NOKa3bIBaTh H3MEHEHHE TapamMeTpa 32 BCiO
ZUIMTENEHOCTE €r0 XpaHeHus B apxuse. Onepatopy NpefoCTaBIeTcsi BO3MOKHOCTE

M3MenATh MacTad, Kak BpeMEHH, TaK U CaMOro napamerpa. B pa3BUTBIX CHCTEMaX B
TPEH)| BCTPOCHBI PAa3NINYHEBIC HHCTPYMEHTHI aHanu3a rpaduka, CpaBHEHHs €ro ¢ ycra-
HOBKO# HJIH JPYTHM NapaMeTpOM, CIUIKMBAHHE WK (GUIBTpauus, OTMETKH Ha rpa-
buxe coberruif (HapHMep, HapyIIERHe rPaHKIT) MK 3aKIANOK VIS IAMSATH H MHOTOE
Ipyroe.

B TaGnumpr 3a9aCTyI0 TeXHONOry yno6Hee NpoCMaTpHBaTh apXUBHI HE B rpadwde-
CKkom Buze, a B BUAE Tabnuw. O6B9HO 3TH Ta6IHIEI MOYKHO HE TOTEKO IPOCMATPHBATh,
HO ¥ 3KCIOPTHPOBATE B IPYTHE CHCTEMEL.
® Ipaduxu O651HO SCADA 110380NSI0T CMOTpETh ¥ 3aBHCHMOCTh OZIHHX rapamer-
POB o1 npyr#x, TO%e BO Bpemenu. XoTs 310 (ByHKUUsA H MeHee BOCTpeOOBaHa TeXHO=
JIoramu, yem TPEHAIEL.

B I'nerorpaMMB! M HarpamMme! JIpyruM pacnpocTpaHeHHBIM Croco60M MpecTaBie-
HU3 NapaMeTPOB ABIAIOTCA THCTOTPAMMEL (CTONIGHKOBEIE JHarpaMMEl).

B CooGmeHns — 3T0 TeKCTOBkIE CTPOKH, KOTOpbIe HH(OPMHPYIOT OIEPaTopa O CoOkI-
THAX Ha 0GBEKTE B TOM TOCNICNIOBATENLHOCTH, B KOTOPO# 3TH COGBITHA MPOMCXOMIAT.
2::; BCIVIBIBAIOT HA SKpaHE WM 0TOGPaKaIOTCA B CrieManbHO BBLIENEHHOH IS 3TOr0

i



m JKypHane! coobumennit M ypHans! coobmenuit ciyxaT [is 0TOGPaKEHNA CIHCKOB
coobuIeHHif B TOM NOpsAKE, KaK OHH MOSBJSUINCH M OBUIM COXpaHEeHs! B apxus. Kak
TNpaBWIIO, HCMOJNB3YFOTCA Pa3Hble IK3EMIULAPEI XKyPHAIIOB JUIA Pa3HBIX 30H MpoLecca,
Pa3HBIX KaTeropuii Coo0IeH i, pa3HbIX PHOPUTETOB.

m KoHTpons npas ZiocTyna i TOro, 4ToGkI ONepaTop MOr COBEPILIHTH T€ HIH HHbIE
JeHCTBHS, eMy JIOJDKHBI OBITH AIMHHHCTPATOPOM MPEOCTaBIEHE! COOTBETCTBYIOIIHE
npaBa — HanpUMep, NPaBo YNPaBJIATh HCHIOIHHTEIBHEIM MEXaHH3MOM, WK NPaBo U3-
MEHHTH 33IaHUE PEryJIaTopy. B Hauane CMEHBI oneparop perHcTpHpyeTcs B CHCTEME,
H OHA MPEJOCTARNAET EMY BBINOJIHAT TOJIBKO TE JIEHCTBUS, KOTOPEIE €My pa3pelIeHs!
aTIMHHHCTPaTOPOM.

m JKypHan feicTBHiA onepatopa YnpaeiieHHe TEXHOJOrHIECKHM MPOLECCOM OYeHb
OTBETCTBEHHAs 3a/ia4a, NMO3TOMY BCE JEHCTBHA ONEeparopa 3anuCHIBAIOTCS IIA KOH-
TPOJISL B CTIELMANTEHBIH 5Ky pHAI, KOTOPEIH MOXKET OBITh NPOAHANIH3HPOBAH B CIydae He-
LITATHBIX CHTYaUUH.

m dopMmHpoBaHKe oTdeTa Y06Has cpena pa3pabOTKM OTYETOB MO3BOJIAET JIEFKO K
6BICTPO NOATOTOBHTE OT(OPMATHPOBAHHEIE ¥ HACKILEHHbIE MH(pOpPMAaLHei OTIETEI.
ITon6op xapakrepucTHK KOMNBIOTEPA BO MHOTOM 3aBHCHT OT PEaH3YEMOr0 NPOeKTa
—9€eM KpynHee NIPOeKT, 9eM GoJIbLIe B HEM OIIp IX 11ep IX, TEM MOLHEE
JZ0JDKeH OBITH KommbioTep. Takoke CyIIecTBEHHOE BIMsHHE Ha CKOPOCTh paboThl OKa-

3piBaeT croponsee [10: antusupycel, CYB]I. [lanee MBI NpUBEieM peKOMEHIyeMbIe
Tpebosanus k Master SCADA. MasterSCADA noxzepxusaer paboTy ¢ onepanuoH-
HEIMH chucremamMn Windows XP (SP3), Windows 7, Windows 8, Windows 10. Ycra-
HOBKa MasterSCADA Hud9eM He OT/IHdaercs OT GOJIBUIMHCTEA THIOBEIX YCTAHOBOK
nporpamm. 3anycrute (aiin setup.exel M cleAyiiTe yKazaHHsAM NpPOrpaMMBl YCTa-
HOBKH. DTOT NPOLIECC MOXET 3aHATh HECKOJIBKO MUHYT (3aBHCHT OT NPOM3BOIATEIIE-
HOCTH KOMIIBIOTEPA), OH HECNIOXKEH H HHTYHTHBHO NOHSTEH, O/IHAKO HEKOTOPEIE MO-
MEHTEI TPeOYIOT JONONHATEBHEIX KOMMEHTAPHER.

Ecii npunoxenne Microsoft .NET Framework He Hal{fieTcsl B CIIHCKE IPOrpaM
KOMIEIOTEpa, TO MHCTAIUIATOp MasterSCADA npeuIoXKuT yCTAHOBHTE €ro aBTOMaTH-
decky. ITepes TeM kak HOKUMATh KHOMKY Jajiee B AMAIOroBOM OKHE, NOKa3aHHOM Ha
pHCyHKel.1, 03HAKOMBTECH C TeKCTOM JIMIICH3HOHHOIO COIVIALIEHHS HA JEMOHCTPALH-
OHHYI0 BepcHio MasterSCADA. B HeM COIEP)KHTCS MHOIO MOJIE3HOH HH(pOpMauu:
TpaBHIIa HCMOJIB30BaHuA neMoBepcu MasterSCADA, 0co6eHHOCTH B3aUMOIEHCTBHA
CO CITy>«60H TeXHUUECKOH noJIepkn Komnanuu «<MHCATY u ap.



AeMOHCTPaIHOHHYI0 BepCHIO IIAKeTa TPHKIARHBIX
nporpaMm MasterSCADA™

/Ty TIPS TERTE!
Ty ", "
: (manee "C: ) i
; ;Pmnmmumnoxymmou OHO SaKTouAeTCR MY BANIT (TOPHITIECKIIM FIL
?\;’mﬂm JUMIONE, KOTOPOE TIPHOGPeno HeMoEepCHIo fAKeTa Nporpand
StarQCADA DN 1 Haynngn.r 3% b 3 Un(CA T (mam: 4

Qﬂﬂp_@ma
S Aue NDUHIHMEIO YOIOBUAS NMUESH3IOHHOrO CorfialeHms -
"hs*a“?hield ,

PrCyHOK 1.1. OKHO ¢ THIeH3HOHHBIM COTJIAIICHHEM

M
T yr. OBparure 0co6oe BHmMaNME Ha PucyHok 1.2. OH ONpeHesieT MecTo, B Kom:;x
Ty, z’lqaumo 6YIyT coxXpansTEcs Bamu npoexTr i 6u6THOTEKA. OKHO nOABILA i
T X, PH nepBoi ycTaHogke MasterSCADA. B pansHejiem H3MEHUTE MecTo pa
hq’e: 113 pabovero karanora MasterSCADA Projects MoykHO 6yeT TOJIBKO 3 HH
R ©a MasterSCADA.,
NQ:HQ k:ﬂm MECTO YCTaHOBKH nakera mporpamm MasterSCADA 1 onpeuenn;':,
Ny pMnoneHm 1e00X0RMMO yoTarouTE, Ha kommBoTEp MOKHO B OKHE, MIOKaS3
\§ HeyHok 1.3,
g‘(ﬁ:ﬁ" lcuoauon BBIOOD cBOzUTCR K TOMY, CTaBUTE HIH HeT AEMOHCTPALHOHHBIE IO
AN \tﬁrsél HONOMHUTENEHbIE. GHGnHoTeKY, Eciii BEI TOJIBKO HauuHaere paborarh C
§¢ :?& Te s enp Crafire mmu, ecyy No3B0JITET CBOGOHOE MECTO Ha JHCKE.
\ “qe%m:;ziiilznb’ﬁopa KOMIOHEHTOR nporpamms! 6e3 H3MEHEHHH.
e
Q\ b S0z Y MPOTPaMME amka Insat 2/MasterSCADA 1o yMOJ9aHHIO
LN ilaHa B TOM Kmnore, Xyna
\Q “§Q Pl MOXKETE H3MeHyTy, Mecro
] OKHe.

YCTaHaBMBAOTCA Bee NPHIOYKEHHA Ha KOMIIE-
YCTaHOBKH, Haxap Ha kHOMKY “HI3MEHHTS” B AHa-




| CranaapTHsie usobpaxeriss 1 38y
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Pucynox 1.3. BeiGop mecra ycranoski MasterSCADA

3anyck MasterSCADAB pexcuM paspaGoTku (Hajee 9TOT pexuM MBI Gymem
Ha3BIBATh aHIIMACKO#M a66peBuarypoit DT - ot Tepmuna Design Time, 4to B nepesoze
¥ 0003HaYaeT pexcuM pa3paboTkH) NPOMSBOANTCA TaK e, KAk W i JIo6oil Apyroii
Windows-nporpammer: yepes merro ITyck, ¢ NOMOLIEIO Sp/BIKA Ha paGouemM crone
WIH B TaHeNH GRICTporo 3amycka. OGpaTHTe BHHMAHHE Ha TO, Y4TO Ha paboyem crone
1



WM B naHenu 6
b

o = ICTPOIO 3alycKa spJIbIK Hano NpeBapUTeIbHO CaMOCTOATENBHO Co=

Tb, €TalquB a [paBoM
N g Ty, L p KJIaBHIOEH MBINH 3HA90K NPHIOKCHHA
Hrak, 3anyckal :

B crlynpo?:) :/Iast:r/SCADA. HaxxuMmaeM 11aBHyro KHOIIKY: ‘Windows Iyck

MB mMmbl/ MasterSCADA/ MasterSCADA.

1.2. Konuenuust i apxurextypa SCADA-cHCTEM

0BaHHBIM cucreMaM KOH-

Tepmun SCADA 06BIMHO OTHOCHTCA K HEHTPAIH3
OCYIIECTRIAEMON ©

Tposng
Y9acy M yNpapsienns BCEH CHCTEMOH, HTH KOMIUIEKCaMH CHCTEM.
HeMm gery )
MaTiyecyy yc();e(x}:}f;nbm";“” ypaBrommHX Bo3AeHCTEHH BHNOTHICTCR 8510
I

COM 065y ¥ [JIK (PLC). HerocpeCTBeHHOE yHpaneHHe npouec-
e ofecneampaeton RTU min PLC, a SCADA ynpasiier peximiaii P

. Hany, >
cTi "pomemep’ PLC MOXET YIIPaBJIsATh IOTOKOM oxyTaKaaromei BOAE! BHYTPH 92
“3Meim-n, ofcTREHHOrO IIpoLecea, a SCADA crereMa MOXCET 103BOJIATE oneparopaM
Hyry, £ m‘)'cTaHOBKu 1S TIOTOKA, MEHSATh MaplupyThl BIKEHIA KHIKOCTH, o

1287 5

HBle SMKOCTH, a TAKKE CIIEANUTH 3a TPEeBOKHBIMH Cco0OIIEHAAMHA (anap-

Man,
"), T.
AKH —
My Kak — HOTEPA TNOTOKa H BEICOKas TeMIeparypa, KOTOpBIE HOIDKHE!
H CBOSBPCMCHHO pcal H-

(G
b o
TOGpasieHE!, 3AMHCAHEL, H HA KOTODIe OmepaTop J0/DKe
p HO.
TU i PLC, BTO

pok?l‘l’x,

C6 OHTPOJIMPYET MONHOE BBINOIHEHHE HHKIA:
HaMepm Op aHHBIX HA9NHACTCA B RTU wnu Ha yposHe PLC 1 BmOHaeT I
c%%so&rmuom npubopa. Jaiee naunkie couparorcs 1 @ opMaTHpYIOTCA TaKIM
nupy‘om’:, uTOBEI ONEPATOP AMCHIETIEpCKOM, Hcrons3ys HMI, MO IPHHATE KOHTPO-
cpe‘k‘ma; pewenns — KOPPEKTHPOBATE win mpepBarh cra;luapTHoc yrpaBileHHe

1 RTU/PLC. JIaHHBIE Takoke MoryT 6srrp 3amucaHbl B apXHB A H0CTpOE-

Hy,
1 2 TPenpop
4) n ppyroil aHATMTHIECKOI 06,
DaGoTKH HaKOMICHHEIX AAHHBIX. (PHOYHOK

oKa3aHHA

B,
ABUCHMOCTH OT CJIOXKHOCT!
"
1, € TpeGopannii K HANEHKHOCTH YNpassemoro TexHONOrHIECKOrO MPOLEccd, &
"™ apy » SCADA-cy
O TeKTyp: CTeMEI CTPOATCA 110 OAHOH 13 CIICAYI0:
« |\BToHOMHEIE
& I;”"em-cepncp
Aacnpenenémibm
QJ-‘(““ BTOHOMHBIC- TPH HCTIONB30By,
HH nay;

W geck
onpKHX pabounx HO;
CTakmyis o ¥ apXuTeKTypBI CHCTEMA COCTOMT H3

2
e
Patopa, kotopsie He "3HaloT" APYr O



npyre. Bee hyHKIMH CHCTEMBI BRINOJHAIOTCA HA €IMHCTBEHHOM (HECKONBKHX He3aBH-
CHMBIX) cTaHuuH. [IpenMyInecTBa CHCTEMBI - IpocToTa. Henocrarku cCHCTeMBl —HHU3-
Kasd OTKa30yCTOHYHBOCTH; He 00eCredHBaeTCs HCTHHHOCTh JaHHBIX (MCTOpHYECKHE
JlaHHBIE MOTYT OTJIMYATBCS MEX/Y Pa3HBIMH CTAHIHAMH).

Knunenr-cepBep - B JaHHOM CJTydae CHCTEMa BBITNIOJIHAETCA Ha CepBepe, a omne-
PaTOpEI HCHONB3YIOT KIIHEHTCKHE CTaHUMH JUIi MOHHTOPHUHTIA H YNpaBJICHHs NpoLec-
coM. BEICOKOHAIEKHEIE CHCTEMBI CTPOATCA Ha 6ase NBOMHOro MO0 TPOHHOro pesep-
BHPOBAHMS CEpBEPOB M JlyOJIMpOBaHHMs KIIHEHTCKHX CTaHLMIH onepaTopa, ay6a1popa-
HHs CETEBBIX MOJKIIOYCHHH cepBep-cepBep U KIHeHT-cepaep. ITpn nanHON apXuTek-
Type YK€ BO3MOKHO pasneneHne (yHkuuid SCADA-cHCTEMBI MEXIY CEpBEpamH.
Hanpumep, c60p nanHbx 1 ynpasienne [JIK BEINONHAETCS Ha OHOM CEpBEpE, apXH-
BHPOBaHUE JaHHBIX - HA BTOPOM, @ B3aUMOJICHCTBHE C KIIHEHTaMH - Ha TPETHEM.

PacnpeneéHHbIii- NPH HCIONB30BAHHN apXHWTEKTYphl pacnpe/ieiecHHOH CH-
crems! ynpagjieaus (PCY) BErMHCIEHHsA OCYIIECTRIAIOTCA HA HECKOJIBKHX B3aUMOCBSA-
3aHHBIX BBIYHCIIMTENIBHBIX YCTPOMCTBAX, 4acTo ¢ (hyHKIHel B3AUMHOTO pe3epBHpOBa-
Hus. Pacnpenenennsie SCADA-CHCTEMSI C B IM pe3epBHPC OTJIHYAIOTCA
TIOBBIIEHHON HAIE)KHOCTHIO.

SCADA avcreMa uaMepsieT YpoBeHb 1 NOTOK BoAbl Ha ocHoBe
STUX AlaHHbIX AAET onpesieneHHylo koMaHay Ha MK

nKk

Ynpasaenne HacocHoro
arperama

K1 2
i :
3 :
< i
N5 £
El
NNK-1 onpepenneT aasnerye soast
BCNRACTEUE YOro 3a/AET CKOPOCTL.
PaBoThl HACOCHOTO arparaTa V1K -2 cpasHuBaeT yposeHb Boabl ¥ Ha

OCHOBE 33QaHHOI TOUKE onpeaenser
pexun pabotel kKnanaxa

Pucynok 1.4. Konuenuus ynpasienusi B SCADA cucreme.
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B Hacrosmee BpPEMSA CYIIECTBYIOT pEIIEHHs, OCHOBAHHBIE Ha OTKPBITOM ucxd;j N
Kone. »

; OnHOM M3 MEepBBIX CHCTEM C OTKPBITBIM KOJIOM, SBJIACTCA HEMELKad cﬂcmti:! ;
Lintouch. Lintouch ato HMI ¢ OTKPBITEIM MCXOIHBIM KOJOM, KOTOPBI MO3BOJIAET €
30aBaTk noNE30BaTENECKHE HHTEP(EIHCE I aBTOMATH3ALMH TIpOLIecca. Lintouch pa-
S0TaeT Ha GoNBLIMHCTBE NOMYIAPHEIX anNapaTHBX M IPOTPAMMHBIX TUIATHOPM, JIEKO
M ipocro macmrabupyercs. Lintouch sensercs cBo60gHEM NPOrpaMMHEIM obecnede-
HHeM i pacnpoCTpaHAeTes oA nnuensuelt GNU General Public License. C Honon=
30Banyem pepaktopa Lintouch Bl Mosiere serko co3narh CBOH cobersernsit HMI
"yTem paspaGoTKH M TECTHPOBAHMS IpadHIecKHX IKpaHOB. [T03)Ke BEI MOKCEIC nepe-
He‘-‘m coaganHEi NpoekT Lintouch Ha ycrpoiicrse, rae OHa OyaeT BBITNOJHATECA B
Lintouch Runtime.

¥

1.3.HnTepdeiic u cpena paspagorkn Master SCADA

Jna samycka MpoOrpammel Master SCADA H@KUMaeM [VIaBHYIO KHOMKY
Wi'ltflows IMyck 1 BEIGMpacM  Bce mporpammey/ MasterSCADA/ MasterSCADA
M0cne yerg oTKPOETCH AUATOTOBOE OKHO,

B oTKpHIBIIEMCA IMATIOTOBOM OkHe (PrcyHok 1.5.) HEOOXOAMMO yKasatk,
H::d TpoexkToM BEI 6YACTE PaGOTaTE: HOBEIM, yaeGHEIM HIH HHBIM, PaHEE co3/iaH-

M,

C Ka-

Ecymi Bb1 CO3AAETE HOBBIH NPOEKT, To noce co3aaHys ¥ NOATBEPKAEHHs €ro
©HU nospuTCA AMAIOTOBOC OKHO, MMokazaHHOe Ha PHCYHOK 1555

R ——
e NPOEKTA

PuHcyHOK 1.5, Ork e
s ®ITHe/co3 ranme npoeKTOB




Pucynox 1.6. YcraHoBKa napoJisi Ha pa3paoTKy npoekTa

OT0 OKHO M03BOJISIET C IIOMOIIEIO NIApOJIsl 3aNPETHTh OTKPEITHE NPOEKTa JUIA pe-
JIaKTHPOBAHMs BCEM, KTO 9TOr0 NMapoJis He 3HaeT. ECiii BEI OCTAaBHTE NOJIA MyCTEIMH,
TO JI060 MOJIB30BaTEb KOMIILIOTEPA CMOJKET OTKPBITh JaHHBIH MPOEKT B PEXKHME pe-
JaKTHpOBaHus. [IpH ero NoBTOPHOM OTKPLITHH OKHO 3aaHHs napois GoJbiie noss-
JIATECS He Gy/ieT, 03TOMy €CJIH BEI 3aXOTHTE 3a1aTh NapoJib Ha NabHeHIIHX

JTanax paspaboTKH, HanpHMED, NOCJIE €€ 3aBEPIICHHS, TO U1 3TON0 MOKHO BOCIONE-
30BaThCA IYHKTOM IJIABHOIO MEHIO nporpammel  [Tpoext/ CoXpaHuTs... YcrTa-
HOBKA 1ap0Jisi Ha pa3paboTKy NPOeKTa MOMOJKET 3alUTHTE Bauly paboTy OT HeKBaH-
GUUMPOBAHHEIX JEHCTBHIA 0GCTY)KMBAIOMIETO NEPCOHANA, ONEPAaTOPOB, & TAKKE OT
TNPOMCKOB KOHKYPEHTOB.

Iepen nons30BaTesIeM OTKPHIBAETCS OCHOBHOE MOJIE €10 AEATEEHOCTH — MeHe-
Jvkep npoekra (PucyHok 1.7.).

e T ) A5 S
Pucynok 1.7. Menemxep npoexros. Bua no yMmoauanuio



B ormirane ot MHOTHX MOy TbHBIX nporpamm MasterSCADA ycrpoena Tax, 910
AU BEINOJTHEHHA CAMBIX Pa3HBIX JEHCTBHI M peaKTHPOBAHHA CaMBIX Pa3HBIX AOKY~
MEHTOB BaM HHKYZa He Hano Gyzer nepexnodaTses. MeHemkep npoeKTos paboTaeT
TI0 NPHHUKITY EIMHOrO OKHA B MH(OpMaLMOHHOE npocTpaHCcTBO MasterSCADA.

Kak n GomemuncTeo Windows-npunoxenuii MasterSCADA uMeeT [IaBHOE
MEHIO MPOTPAMMEI, & TAloKe NaHeNn HHCTPYMEHTOB. OHM pacroNararoTcs B BepXHeH
9acT axpana. HasepHoe, KoMy M0JT530BaTE0 3HAKOMBI 3TH NOHATHA, 1 MOPAOK
PabOTEI C MKOHKAMH H IyHKTaMH MEHIO OMHMCHIBATH HE Hy)kHO. Te heranH, KOTOpEIe
omnaiot MasterSCADA ot Ipyrux nporpamm, MEI ewe 06CyAuM B JanbHEALIEM.

PaccmatpuBasi yCTPOHCTBO OKHA MPOrpaMMBl, Mbl 6yZIeM FOBOPHTH O TOM pac-
TIOTIOXKEHHH €ro JacTelf, KOTopoe NpezyIaraeTcs MporpaMMoit «mo ymomganmion. Ho
TI0JTb30BATENb BCEIAIA MOXKET M3MEHHTh MX IO cebsy, HCXoad u3 (opmara CBOEro
MOHHTOpa WiTH COOCTBEHHEIX MpeAcTaBeHHit 06 yno6eTse.

B n1eBoit 9acTH 9KpaHa HaXO[UTCSA [JIABHEI HABUTATOP 110 CTPYKTYpe MpOeKTa.
OH cocTouT 13 ABYX
dacreii — pepesa CucTeMsl B JiepeBa O65eKTOB. MECTOMOJIONEHHE KKIOTO H3 Ae~
PEBEEB MOXKHO M3MEHHTB B JIFOO0I MOMEHT.

Jlyist 3TOr0 HOKMHTE JIEBas KHOMKA MBIIIM Ha BEPXHEH KPOMKE paMKH AEpeBa
(nose s HaxkaTHs 0003HATCHO NBOHHOM BHIMYKJION JIMHHEH) H, yAep)KHUBad ee HaKa-
TOH, nepeTalHTe OKHO.

IMocnepHee BPEMs CTaNH MOMyJAPHBI LIHPOKO(GOPMATHEIE MOHUTOpEI, H BCE

Jaime noJE30BaTeNH BEIOMPAIOT CrIoco6 pasMemmenns JepeBses, NOKa3aHHEH Ha PHCY-
Hok 1.8.

- s e
AR

S RO TR
Pucynok 1.8. Menexxkep npoekros. Ipou3BoaLHbII By
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Cripasa OT JIepeBbeB HAXOMATCA CTPAHHLEI CBOHCTB, CONEP)KUMOE KOTOPBIX OT-
HOCHTCS K BHIOpaHHOMY BaMH 3JIEMEHTY JiepeBa NpOeKTa.

Cocras cTpaHHI| CBOHCTB Oy/ieT M3MEHATECA B 3aBUCHMOCTH OT TOF0, KakoH ajie-
MEHT BEIJIEJIEH.

«Haxmure npaByro KHONKY MBILIKKY - TaKyio (pasy HEOJHOKPATHO CIbIUAT
T0JIB30BATENH, 00paTUBIINECS B CITYXKOY TEXHHYECKOH NOJNEPHKKH, N0 Pa3indHbIM
Bonpocam. JIeHCTBUTENEHO, 310 eicTBHE JI060 pa3paboTdHK BEIMOJIHAET HEOLHO-
KpaTHO B TedeHHe pabouero nud. Haxas mpaByio KHONKY MBIUIH, BEI OTKpHIBAETE

KOHTEKCTHOE MEHIO 37eMeHTOB. DneMeHTsl MasterSCADA pacKpoKT CBOH
TalHEI OBICTpEe, €CITH 3HAKOMHTECS C HUMH IO CIIEAYIOLIe cXeme: I00aBETe AleMeHT
B JIEPeBO, MPOCMOTPHTE €r0 CTPAHMIBI CBOMCTB M KOHTEKCTHOE MeHI0. Kak npaswmio,
3T0ro GBIBAET JIOCTATOYHO, YTOOHI NOHATH Ha3HA9EHHE AJIEMEHTa H 06JIACTb €ro NpH-
MEHEHHUS.

Ho ecniu 310 BCe k€ He NOMOIJIO, TO BEI3OBHTE CrpaBKy ((DyHKLIHOHANBEHAS KaBHIIA
o
M F1 na kiasuarype, 1460 MyHKT B KOHTEKCTHOM MEHIO ,IM00 KHONKa  na-

HeJIH MHCTPYMEHTOB — 3TOH CTPENIKOH MOXHO INEJKHYTh B HEMOHATHBIA 37IEMEHT H
TOJTy9HTh pa3bsCHEHHE, cM. PucyHok 1.9.).

ADA- 1 SedlL

Oaeauste npayRecTsa nata - Jre;

{}Eauun cpeaa paspaGorku ACYTIT

nowemTING

YT L
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HanGosiee 9acTo KOHTEKCTHOE MEHIO 7IEMEHTOB HCIIOJB3YIOT AUl (hOPMHPOBa:
HHsl fiepeBbeB npoekta. [Tynkrsr JoGaBuTh Wi BCTaBHTE MOACK&KYT, Kakie e
MEHTBI MOFyT GBITh HCIIOJIb30BaHEI B TOM WIH MHOM MecTe. Hanpumep, ecii BELBA:
Ienure 3neMeHT CHCTeMa M HaKMeTe NPaBylo KHOMKY MBILIH, TO MOJTyJHTe BO3MOK:
HOCTS Z106aBuTh B npoexT Kommetorep. [IOMHMO KOHTEKCTHOrO MeHIo i (OpMHpO-
BaHUS JICDEBLEB HCHONB3YIOT TaKe MHAIMIPY (yHKUHOHAIBHBIX 6J10K0B
MasterSCADA, koTopast HaXOJHMTCS MM CTPaHMIAMH CBOHCTB (PHCYHOK 1.10).

\E"‘W X
43 L
X =
L b Zo 5 rein PeOMETOS
o ~ “ X 1M
e n N
Limgeporsan K1 R
P 3awea spour FaNomepaen g":"":"‘”' =
e e
e
G n Do rererpen M ucrwoma rpumees
:a-—nw--m .5 Imeaneed 1
22 K. F Pacsoa sans pRitloctore crencena
[/ Kowrpors napmerpe F Pacsen masgra dhrprees pentesy
3 Kovrpors pacercron siaversa F Pacrcanepa

Prcynox 1.10. anurpa Master SCADA

B Helt xpansten pasmiangie pecypest s (opmupoBaHps fepesa NpOeKTa =
KaK CTaHIapTHEIE, TaK U CO3aBaeMEbIe CaMHMH [0JI30BaTENAMH. J{J1 TOTO gT0EI A0
6aBuTs anemenT U3 TIATIATPEL B IEPEBO, NOCTATOYHO BBINOJIHHATE CIEAYIOLIHE Ay
CTBUS: MEKHYTE 10 3IeMEHTy NANMTPBI W OTITYCTHTE KHOMKY — Kypcop MpHOOPeTeT
BUJL CTPENIKH C MKOHKO# BEIGPaHHOTO 3N1eMeHTa (“.:), BTOPOH pas Hy)KHO LIEKHYTB M0
TOMY 3JIEMEHTY Niepera, B KOTOPEIH JOJDKeH OBITh BCTARNIEH BEIGpaHHBIH 2JIEMEHT-
Ecnu no6asurs SJIEMEHT B TO WJIN MHOE MECTO HEJB351, TO CHCTEMa COOOLIUT 06 3TOM
AMAIOroBEM OKHOM (PHCyHOK 1.12.).

Pucynox 1.12. Coobmenne o HEKOppeKTHOit paGoTe ¢ nanurpoit MasterSCADA
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U3yuast [IepeBo CHCTEMEI FOTOBOIO MPOEKTa, MOKHO ONpe/eINTh, Kakyio apXH-
TEKTYpy pealn30Ball pa3paboTYMK, Kakoe KOJIMYECTBO KOMMBIOTEPOB OYAyT B3auMo-
JICHCTBOBAaTh B CHCTEME, Kakod crmocob® Obul BEIOpaH I NMOAKIOYEHHsS BHEUIHHX
YCTPOHCTB H MOZyJIeH BBOJIa/BEIBO/IA, IRJIACTCA JIM CHCTEMA BepTHKATIbHO-HHTErpHpO-
BaHHOH (TO €CTh KOHTPOJUIEPH! TOXE NPOrPaMMHUPYIOTCS B 3TOM K€ NPOEKTE), Kakoe
KOJINIECTBO BHEIIHKX curnanos MasterSCADA 6yner o6pabareisats. I1o cyru, ae-
PEBO CHCTEMEI — 3TO CBOEOOPa3HEIH BUJ CTPYKTYPHOM CXEMEI aBTOMATH3ALHH.
ITocTpoenue fiepesa CUCTeMBI HauHHaeTCs ¢ aeMenTa Kommsiorep. Pusndeckuit KoM-
MBIOTEP J@KE B CAMOM MPOCTOM NPOEKTE BEINONHACT HECKOJIBKO DYHKLHA TAKHX KaK:

= K HeMmy MOZAKIo4aeTcs 060pynoBaHHE HIDKHEro YpOBHS;

=  OH sABJIAETCA pabOYHM MECTOM OMEpaTopa, TEXHOJIOra U T. I.;

=  OH nepejaeT HHOPMALMIO B NPHIOKEHHS APYTHX KOMIBIOTEPOB
C yBepeHHOCTBIO MOXHO CKa3aTh, 9T0 KOMIILIOTEp — 570 TOYKA NEepecedeHns peas-
HBIX U BUPTYaIbHBIX 3JIEMEHTOB CO3/1aBaeMOM CHCTEMEI aBTOMaTH3alnuH. Bes atoro
3JIEMEHTA HE MOXXET CYLIECTBOBATh HU OAWH npoekT MasterSCADA.
KomrsroTep MOXeT conepkark fiouepHue anemenTs! (Pucyrok 1.13.), npeacrasnsio-
mpe cob0H MOHATHA BHELIHErO MHUPa, C KOTOPEIM B3auMozeicTeyer MasterSCADA,
YCTaHOBJICHHAd HA JaHHOM pealbHOM Komnbiotepe: Konrpomrep (@), Moayns
BBOZI@/BBIBONA(™M ), OPC-cepsep (ax), MasterLink ( @ ), B/I-konuextop (-8 ). Pac-
CMOTPHM 3TH MOHATHA MoJpobHee.

189 DIO-%6 1
- U

Pucynox 1.13. JlepeBo cucreMbl
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OBpaimarkcs K MyHKTY KOHTEKCTHOTO MEHIO KoMITsroTepa Berasums — KoHTpo-
JIep CllefyeT, eciv BEI [UIaHUpyeTe cpefcreamu camoii MasterSCADA nporpam;nz::
BaTh KOHTPOJUIEP C OTKPBITOM apXUTEKTypOii, COBMECTHMBIN C HCIIOIHHUTEIBHO o
CTeMON nans KoHTpoiiepoB MasterPLC u BXOAfIIMH B KOMIUIEKC MpOIp i
MasterSCADA. B nanbHeiimenm et GyieM 1x 0606IIEHHO Ha3kIBaTh MasterPLC-:;T 1
Tpoiiepamu.  CHMCOK — TakuX KOHIPOMUIEPOB ~MOXXHO — HaliTH  Ha cm"’m
MasterSCADA.ru 160 yTOUHUTE B CITysKG€ TEeXHHIECKON NOMNEPKKA KOMIL
«HUHCATY.
Tlpn mcnons3oBanun MasterPLC-KOHTPOJLIEPOB OHH PEAIH3YIOT 33.118“:;1‘;;
TOM K€ NPOEKTe JIOTHKY KOHTPOJIA M ynpasienus, a MasterSCADA B pexxumMe e
HEHWs GyzieT noJy4aTs N0 pasNMUHEIM KaHAaM CBA3M TEKyIIUEe H apXHBHEIC IL o
C HIDKHEro ypoBHs HanpsAMYIO (C MOMOLIBIO BCTPOEHHBIX APaiBEpPOB MO (rpM
TIPOTOKOJIaM), 6e3 yJacTHs Apyrix NpOrpaMMHBIX CPEZICTB. e
JUiis BCTaRNSEMBIX B KOMMBIOTED IUIAT BBOAA/BBIBOJA B MasterSCAD ﬂpm-
CMOTpeH anemeHT Moyt BBoaa/BrBoAa. COMCOK MOIepyKMBAEMbIX IUIAT ONpe/ .
€TCs noTpebHoCTAMU nons3orarenel. Murepdeiic [t N06aBIeHns HOBBIX n.na'll; .
KPEIT U1l CaMOCTOATENBHOM pa3paboTky ux apaiBepos. OHAKO B MasterSCAD. i
KOH Crioco6 noKImoueHns 060pyA0BaHNsA CIUTAETCS BTOPOCTENEHHBIM, TI03TOMY lﬂa.
POKOTO HaGopa ApaiBEPOB He MpeyCcMOTPEHO, a B Ka4ecTBe NpuMepa B JAEMOHCTD
LHOHHOM BEPCHH NPEJICTABIIEH MOMIYJIb JMCKpeTHOro BBoA@/BrIBoAa DIO-96.
Ecnn konTpomep 3anporpaMMupoBaH He cpericteamu MasterSCADA (HanpH-
MEp, ¢ momomeio upmenHoro ITO npousBomuTeNs) WIH B PAMKaX ApYroro MpoeKTa
MasterSCADA, o, uto6h1 o6ecneants ero paGory ¢ MasterSCADA, moTpeGyeTcs
OPC-cepgep.
Onement OPC DA cepgep MCIIONB3yeTCs Ui paGoThl C BHEUIHAMH (u3HYe-
CKHMH yCTPOHCTBAMH, MOZYJIAMH BBOJIa/BEIBO](a, KOHTPOILIEPAMH, A TAKKE ¢ pasind-
HEIMH IPOrpaMMamy 10 craHiapTy OPC DA. DTOT CTaHAapT ONMHCHIBAET MONTYICHHE
TeKyIuX fanHbIX. PakTHaeckn OPC sBseTcs OnHCaHHeM CTaHJapTHOIO NporpaMm-
HOTO HTepdeiica s NpaiiBepoB pasnHIHEX NPOTOKONIO.

OTH npaifBepsl MOryT 6biTh Pa3paboTaHE! He3aBHCHMBIMH NPON3BOAMTEAMH,
HO Griaronapst CTAaHNAPTH3AUMH COBMeCTHMED ¢ OOJBIMHCTBOM COBpEMEHHBIX
SCADA-nakeros, BKITIOYAs, pas

ymeercs, u MasterSCADA, kotopas nozzepxUBaeT
OPC & nontom o6neme.

Ecnm u3 npubopa nysxho TOJyHTE apXHBHBIC JaHHEIE, TO HeobXxomumo ocra-
HOBMTS CBO#f BHIGOP Ha OPC-cepgepe,

KOTOpEIH noaznepxupaer crannapr OPC HDA.
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1.4. Pepaktop maemocxem Master SCADA

OCHOBHBIM Cpe/ICTBOM B3aHMOJIEHCTBHA C OIIEPaTOPOM ABJIFOTCA MHEMOCXEMBI
— OKHa C NpejcTaBieHneM HHpopmauuu B rpadudeckom Buze. Ha mMHemMocxemax
0TO6PaXAKOTCS COCTOSHHE HCIONHUTEIBHEIX MEXaHH3MOB H aNNaparoB, 3Ha4YEHHA Na-
PaMeTpoB CHCTEME], aBAPHH H T.X.

Msuemocxemel B MasterSCADA npuHamiexar 065sexTy. YHeno MHEMOCXeM B
NPOEKTE HE OrPaHHYEHO.

YHCIIO 3)IeMEHTOB Ha MHEMOCXeMe TAloke He OrpaHHdeHo. BHONHOTEKH CTaH-

JIapTHEIX 3JIEMEHTOB COLEPIKAT MHOMECTBO JJIEMEHTOB, BKIIOYad OOBEMHBIE /e~
MEHTEI CO BCTPOEHHBEIM HHIMKATOPOM 3ar0JIHEHH, SEMEHTEI [l CO3JaHus MOJB30-
BaTEJILCKHX JUAIOTOB, 3JIEMEHTHI, BOCTIPOM3BOAIIME MOJHBIA KOMIUIEKT NPHOOPOB
IIHTOBOTO KOHTPOJIA M YIPABJIEHHS.
Wmeercst BCTPOEHHEIH pefakTop i CO3NaHMs MyJIET(HILMOB (C peryJIHpyeMOi Mpo-
3pavHOCTEIO M306p@KEHHs) C pa3/IMd HbIMH 3aKOHaMH TpaHC(OpMaLii HCXOJHBIX Ipa-
(uaeckux aiios (MOKaTpOBEI NOKa3, NPOKPYTKa B JIOOOM HANpaBIEHHH, H3MEHE-
HHE PE3KOCTH WM pasMepa U T.11.).

IToanepkuBaloTCs OCHOBHBIE MyJIBTHMeNHHHBIE opMars: avi, gif, jpg, png,
gif, tiff, bmp.

O6bemusIe 'rp)./6onpoxom>l [POH3BOJIEHOM KOH(Hrypaluy CO3JaoTcs B He-
CKOJIBKO IIETIKOB MBILIH.

OcHOBHO CNI0CO6 CO3aHMs MHEMOCXEM - IepETaCKHBAHHE AJIEMEHTOB K3 Jie-
PeBa 0OBEKTOB: KaK BIFOYEHHBIX B IPOEKT U3 GHOIHOTEK BU3yabHBIX ()Y HKIHOHAb-
HBIX 6JI0KOB.

IlepeMenHEIe, KOTOPEIE, YoKe 06IaNaioImuX BCell He0OXOAUMO (YHKIHOHAIb-
HOCTEIO (AMHaMH3MPOBAaHHOE H306paKeHHe, OKHO yNpaBJieHHs U T.IL.), TaK H CO3/aH-
HBIX N0JIb30BaTeNIeM 0OBEKTOB CO CBOMMH H300paKEHHAMH U OKHAMH YIIPABIICHU.

Hanpumep, ma nepemenHol MoxeT GBITh BhIGpaH croco® oToOpakeHus: B
BHJIC TEKCTOBOrO 3HAY€HHs WIH B BUJIE OAHOIO K3 THIIOBEIX NPHOOPOB LIHTOBOrO MOH-
Taxa.

O6BeKT MOXKeT GBITh NpeCTaBlIeH Ha MHEMOCXeMe B BHIE KHONKH C TEKCTOM,
JIM60 yMEHBINeHHEIM H306paKeHHEM ero MHEMOCXEMBI, TAioKe CyLIECTBYET BO3MOXK~
HOCTE CO311aHHs H300paKeHHii 06heKTa — KOTOPEIH MOXHO MHAYE Ha3BaTh (BHIDKE-
TOM, T.€. IEMEHTOM CIOCOGHEIM HE TOJBKO OTKPHIBATH MHEMOCXEMEI 00BEKTOM, HO
H 0TOOpaXarh akTyabHyI0 HH)OPMALKIO O COCTOSHMN 0GBeKTa (HanpuMep — HanH-
4He aBapuii, 3HaYCHHE KPUTHIECKHX I1apaMeTPOB, COCTOSIHHE MIABHBIX HCTOJHHTE b=
HBIX MEXaHH3MOB).
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Pucynox 1.15. Tunosrie npubopsl BH3yaIH3aUHH

Taioke B KasecTse anemerra MeMocKeMs! MoKeT GHITS HOTIOEIOBaH OGO
SJIEMERT YTIDaBNeRns ActiveX, ¢ BOIMOKHOCTEIO JMHAMH3ALHH JTI0GOT0 €ro CBOHCTES,
@TAIOKE OZIHOTO 13 CTAHNAPTHEIX CBOMCTS (MOJI0YKCHHS, PA3MEpE, OTPHCOBKH, MATAHHA
HT.IL). CBA3b C NepeBom mpoekTa p ITOM CJIyuae OCyIeCTBIAETC Yepe3 NepeMEHHBIE
AHHAMH3aLMH,

OkHo 1
» porpaMMme1 (i 0 OT THNA O Oro OKHa) B peHMe paspa-
2;a-nm COCTOMT U3 cnenyromux vacreit:




Pucynok 1.16. BHemHuit BUX pefaKropa

1. Menro.

2. TlaHens HHCTPYMEHTOB.

3. Pa6ouas o6nacrs.

4. TlaHenn HaCTPOMKY: NANKTPA, 3EMEHTEI, BXOEI, BRIXOMIBI, CBOiicTBa. Co3aHue
(pucoBanue) U pefiakTHPOBaHHE MHEMOCXEMEI IPOM3BOAATCA B padoueit 06nacTi
IJIaBHOTO OKHa.

ONEMEHTEI MOTYT J106aBIATECA HA MHEMOCXEMY JBYMs CHIOCOOAMH: NepeTaCcKHBa-
HHEM 3JIEMEHTOB (KOMaHJ, pac4eToB, coObITHi, PB) Ha MHEMOCXeMY, a Taloke J06as-
JICHUEM 3JIEMEHTOB M3 MaJMTPhl MHEMOCXEMBI, NPH HEOOXOAMMOCTH HX MOXHO CBS-
3aTh C NIEMEHTaMH JiepeBa 0OBEKTOB Yepe3 BXO/B! H BBIXOMIbI ANHAMU3ALIHH.

PaccMoTpumM J06aBNeHue 2)1IEMERTOB U3 NIEpeBa 0GBEKTOB. DIEMEHTEI 1epesa 005~
€KTOB UMEIOT KOHTPOJIBI (MJIH JIake HECKOJIEKO KOHTPOJIOB) U1 OTOOpaXKeHUs Ha MHEe-
Mocxeme. UTo6s1 106aBUTE KOHTPOJIb 3JIEMEHTA HA MHEMOCXEMY, JOCTATO4HO MepeTa-
IMUTE 3JIEMEHT MBILIBIO B 10JI6 MHEMOCXeMBL. [l npuMepa Co3/auM B IEPEBe 3Ha-
YCHHE U BRITALMM €ro0 Ha MHEMOCXEMY JIEBOH KJIaBHIIEH MBILIH.

Ha muemocxeme cosnancs anemenT 3HaqeHue 1, B pexxumMe HCHOJHEHNS B HEM
Oyner oTo6pakaTsCs TeKylee 3HAYCHHE AIEMEHTA.

CHOBa BEITAIIM 3JIEMEHT, HO Tenephb NpaBoii KHonKo# My (PucyHok 1.18.).
ITockoneKy aneMenT 3HaqeHne 1 UMeeT HECKONEKO KOHTPOJIOE, NOABWIIOCH BCIUIBIBA-
Iolee OKHO, B KOTOPOM MBI MOXKEM BBIOpaTh, Kakoi MMEHHO KOHTPOJI XOTHM 100a-
BHTB.
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Pucynok 1.19. {o6asienne TEpPEeMEHHBIX ¢ BRIGOpOM KOHTPOJIA

Ho6aBETe CaMOCTOATEINEHO BCE KOHTPOMB! THNA 3HAYEHHE U IOCMOTPHTE HX 110~
BEJICHHE HX B PEXKHME MCHIOJTHEHHA.

OJIeMeHTEI pacder, coGBITHE K KOMaH/1a TakKe MMEeIoT CBOM Habop KOHTPOJIOB.
ITpu 310M KOHTPONEI KOMaHE! TOJIeP>KHBAIOT BBOJ| 3HAYEHHI onepaTtopoM. B 3aBH-

CHMOCTH OT THNa JAHHBIX KOMaH/Ib! KOHTPOJI MOYKET PHHHMATh BHJ| KHONKH, PeAaK-
THPYEMOTO 3HA49CHUA WK Crialinepa.
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Pucysok 1.20. BapHaHThI KOHTPOJIA KOMAHABI

Teneps paccMOoTpUM  Jo0aBIeHHEHA  MHEMOCXEMY (yHKIHOHATE-
HEIX GnokoB. B MasterSCADA 6noku mensatest Ha (yRkuuHoHansHse 6110kH (PB) B
BH3yalbHEIE QYHKIMOHABHEE Gnoku (BOB). Mx ommuue B ToM, 9T0 BOB MOryT
MMETh OTOOpakeHHe Ha MHeMocxeme. JIi mpumepa JOOaBMM B JepeBO OOBEKTOB
B®B Hacoc MHeMOHHY€eCKuUi U3 pasfieNia NauTpEl FCHONHHUTENbHEIE MEXaHH3MEL, &
3aTeM 106aBUM ero Ha MHEMOCXEMY.

-8 Cacrena
5 Komnsiorepl

E-1if O6uexr
& 8 Cy

iy 3wauennel

I» l?-) Komarpa 1

@) Hacoc mremonnyeckuii

Pucynok 1.21. Kourpon BOB «Hacoc MHEMOHHYECKAID

B pexxuMe HCIoNHeH st KOHTPOJI 6y/IeT MEHATE CBOE COCTOSIHHE B 3aBHCHMOCTH

OT BHEIUHKX (hakTOpOR (COCTOAHMI BXONOB, AeHCTBUIA N0JB30BATENS U T. 1.). BBl MO-

JKETe CaMOCTOATENBHO M3Y4HTh NOBENCHHE NaHHOro BOB npH pazMgHBIX HACTPOH-

KaX ¥ BHEWIHHX curHanax. Takoke BBl BCEria MOXKETe BBI3BaTh CNpaBKy K (QyHKIHO-
HaJILHOMY GJIOKY Yepe3 ero KOHTeKCTHOE MEHIO.

BusyansHele GyHKIMOHANEHEIE GJIOKHA Taloke HAXOAATCS B pasjenax NajiuTp Anna-
parel, Ynparnenue 1 OtpacieBbie GHONIHOTEKHA.
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II. CO3JAHUE NPOEKTA C HCIIOJI30BAHUEM
OBBEKTHOI'O INIOAXOJA

2.1. Meroanka pa3paGoTKH CHCTEMBI

Master SCADA Bo MHOrOM HOBaTOpCKas porpamMma. BriepBsie B 3TOM Kiiacce
NPOJYKTOB MHCTpyMeHTankHas cucrema SCADA-nakera mpefocTaBwia Mojb30Ba-
TN 06BEKTHO-0PHEHTHPOBAHHEII MeToZ, pa3paboTkn nmpoexTos. Meror, KOTOpBIH
611arofaps 09eBHAHOCTH M HAMIATHOCTH CyINeCTBEHHO 0671erdaeT OCBOEHHE CHCTEMBI
¥ ofecrieunBaeT NpocToe THpaKMPOBAHHE JIOOBIX NPOEKTHBIX pemeHuH. [TonaTHe
00BEKTHO-0pHEHTHPOBAHHO METO/IMKH B TIEPBYIO Odepeah OPHEHTHPOBAHO Ha crie-
UHANHCTOB B 06NACTH TEXHOJNOTMYECKAX MPOLIECCOB H MX aBTOMATH3aLMH B MAaKeTe
PEATH30BAHEI JIBe 0OBEKTHBIX MEPAPXMM: TEXHOJNOTHUECKOro oGhexTa (HampuMep,
1eX/annapaT/MCHoNHATENLHEIH MEXaHH3M//IaTINK) ¥ CHCTEMEI ABTOMATH3AIH (KOM=
TEKOTep/KOHTPOILTEp/MOTY s BBOMA-BEIBOAA/BX0A-BEIX0M). HO M MporpaMMHCT MOXKET
YBHJIETL HEKOTOPEIE 3HAKOMBIE Uil HEro NPH3HAKH 06BEKTHOM METO0JIOTHH: HaC/Ie~
AOBAHHE CBOVCTE, BO3MO)KHOCTS OTPAHMHEHHS 06/IACTH BUANMOCTH NapaMeTpoB 005-
CKTOB M T.11. [TpakTHKa Nokasana, 4To Takas MeToAka aGCOMOTHO MOHATHA HOBHIKAM,

BIEPBEIC HMeiomuMm fiesio co SCADA-cueT , 1 npod 3HAKOMBIMH C
HECKOJIBKUM U TIPOI}
P

IMH TTAaKETaMM 3TOro Kjacca.

| 5

Prcynok 2.1. eTpykrypa Hepapxus B Master SCADA
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Master SCADA BepTHKaIbHO-HHTErPHPOBAHHAA CHCTEMa, OHA MO3BOJIAET HE
TOJIEKO peanu3oBaTh APMBEI ONepaTopoB-TEXHOJIONOB, HO M 3almporpaMMHpOBaTh
YOpaBISIOMIME KOHTPOJUIEPh], NPHYEM pacrlpelie/ieHHe W Nepepacnpe/esieHie npo-
IPaMM MexJTy KOMIBIOTEPaMH H KOHTPOJUIEPaMH TAloKe BOSMOKHO Ha JE000# crammn
Pa3paboTKH NpoekTa. DTO CBA3aHO C TeM, 9TO 06BEKT B 00BEKTHOM Hepapxuu Master
SCADA npuHaUIeKHT KOHKPETHOMY KOMIIBIOTEPY H, BO3MOXKHO, CBA3aHHOMY C HAM
KoHTpoJuIepy. [ToaToMy, eciu y obbekTa (HanpHMep, TeXHOJIOPHIECKOH YCTaHOBKH
WM annapaTa) MMeeTcs Kakas-JIM6o JIOrMKa KOHTpOJIA M yNpaBlieHHs, TO OHa IpH
HaJIMYAK CBS3aHHOTO C 0OBEKTOM KOHTpoJulepa Oy/ieT aBTOMAaTHIECKH 3arpy)KeHa B
HEro cpasy rocJjie CTapTa CHCTEMEI B PeKHME HCIONHeHHs. IHTepecHo, 9To MpH He-
TI0JIE30BAHMM NPEJONPENIENIEHHBIX OHOIHOTEYHBIX 0OBEKTOB, TAKHX, HANPHMEp, KaK
VCTIOJIHATEITBHBIE MEXaHH3MBI, OHU BEAYT Ce6s TaK e, KaK U I0JI30BaTebCKUe 005~
€KTEI: 3arpy>al0T B KOHTPOJUIEP CBOKO KOHTPOJIHO-YTIPABJIAIOIIYEO 9acTh, B TO BpeMs
KaK MH(OPMalHOHHO-BU3yankHas (QTMHAMHYECKHH CHMBOJ, OKHO yNpaBJeHHs, CO00-
LIEeHHs) OCTAeTCs paboTaTh Ha OEPaTOPCKOH CTAHLMH.

Pucynox 2.2. MHeMocxXemMa TeXHOJOMHYecKOro npouecea

C TOYKH 3peHns Ha3HAYeHHs KOMIBIOTEPHBIX Y3JIOB PAacTpe/ielIeHHOM CHCTEMBI
MOXXHO BBIIIEJIMTEH CEPBEPEI BBOJa-BEIBO/IA, ONIEPATOPCKHE CTAHLMH, KIIMEHTCKHE CTaH=
11y, MHTepHET-KIIHEHTE] U cepBepkl 6a3 NaHHBIX. B JaHHOM cilygae, BEpOSTHO, B M0~
ACHEHMSX HY>KIAETCs TOJIBKO pasNe/ieHHe Ha CepBephl BRO/Ia-BEIBOJIA M ONEPaTOPCKHE
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cTaHUMK. U cepBeps BBOJa-BEIBOZIA M ONEPATOPCKHE CTAHLMK 0OMEHHMBAIOTCA JaH-
HBEIMH C HIDKHUM YPOBHEM CHCTEeMBI (KOHTpOJUIEpaMH, MOAYJIAMH Y/aleHHOro BBOAa~
BBIBO/IA, CIETIUKAMH KOMMEDUECKOTO YIeTa, HHTe/UIeKTyallbHBIMM JaTdHKaMu A T.IL.),
HO CEpBEPEI HEe UMEIOT BU3yambHOCTH. Ha HUX yCTaHABIMBAETCS OIMH U TOT XKe KOM-
ekt MasterSCADA, a ¢yHKIMOHaNbHAsS pa3HALA ONpEENsercs pa3paboTIHKOM
npoexra. KimenTckne craHumy nosyqaoT MH(OPMAIMIO OT CEpBEpOB H OnepaTop-
CKHX CTaHUWH. s noanepxku MHTepHET-KIHEHTOB Ha HUX JIONOJTHUTENIBEHO ZI0JDKEH
ObITh yeTanomnen Murepher-cepsep. Camu WHTEpHET-KIMEHTEI HH B 9eM, KPOMC
Opay3epa, He Hyxpatorcs. [ina ceszu ¢ 6azamu faHHBIX B MasterSCADA npejtycMoT-
PEHBI TaK Ha3piBaemble B/I-KOHHEKTOPBI MOYJIH CBA3M C SQL—conMecﬂlele{ CY'ElI-
Ha ceropus ects nopnepikka i MS SQL Server, Oracle, Sybase, Interbase (Firebird),
Linter. ITpu HE0GX0IMMOCTH 3TOT CIHCOK MOSKeT GBITH paciupeH. B criepyromei Bep-
cuu B coctas MasterSCADA. Gyzer BKUIIOYEH HOBBIi THIT HCIIOJTHATEIEHOM CHCTEMBI
BBIICTICHHBIH apXUBHEII cepaep.

2.2. IlocTpoeHue JepeBa CHCTeMBI H AepeBa 061eKToB

Jlepeso cHeTeME! onmChIBaeT CTPYKTYpY CO3naBacMoif cucTeMbl (OAMH WM HE-
CKOJIEKO KOMIBIOTEPOB), & TAIoKe CONEPKUT UCTOUHHKH AaHHBIX — OPC cepBepel, KOH=
TPOJUIEPEI, CBA3M ¢ Ga3aMu AAHHBIX.

/1epeBo 06LEKTOR ONMHCEIBACT HepapXUYECKyYIo CTPYKTYpY NPOEKTa — B IaHHOM Jie-
PEBE CO3AACTCsA nporpamma, peanusyromas o6paboTKy roTydaeMeIx M3 AEpeBa CH-
CTEMPI IAHHEBIX, KX MPeobpa3oBanye, apXMBMPOBAHHE U MPENCTABIEHHE ONepaTopy B
HY)KHOM BHJE.

PEKOMEHTyeTCs CTpOMTS HepapXHyecKui npoeKT: o KpYMHBIX 371EMEHTOB — K M=
KiM (Hampumep — 3asop — Lex — ITeus — Knanan — Cocrosnnue). D10 N03BOIACT HC-
TI0JT630BaTh OGBEKTHEIH NOIXO/ K TNOCTPOEHHIO MPOEKTONAIONMMA pa3paboTaHKy Ta~
KHC HHCTPYMCHTEI Kak THpaKHPOBAHHE, HACENOBaHNe, mabnoHs!. [Tpy 3TOM KKIBIH
OGBCKT MOXET HMETh CBOHM HACTPOMKH H JIOKYMEHTEI (MHEMOCXEMBI, OKHa, TPEHIEL,
OTHETEI), COGCTBEHHEIE NapaMETPLI ApXUBMPOBAHHS 1 HaGop coobmeHui. Kcnomnb3o-
BaHHe OGKEKTHONO MoIXORa K paspaGoTke mossonser GRICTpO Cco3jiaBaTh KPyMHEIC

TPOCKTEI, C yNoGHOI 11 oneparopa crcremoii HaBHTalluH, a Takke ObICTPO KOPPeK-
THPOBATH HX.

Hepeso 06bekToB pacckaxker o TEXHOJIOTHH. B HeM, Kak B 3epkae, OTPAKACTCA
PEAILHBIN TEXHONOTHYECKHt 06BekT, Or mactepcrea paspaGoTumKa 3aBHCHT, OyneT
JIM 3TO 3EPKANIO NPAMBIM HITH HCKaKAKOLIHM ZeHCTBHTEIIBHOCTE, MOTOMY 9TO B HalIEM

*yOBEKTHBHOM MHDE OHO NoKaskIBaer obBexT 1asamu paspaboTamka MpOoeKTa. (0),171:]



Pa3paboTYHK BUIMT OOHEKT Yepes IpU3My ero OpraHH3alHOHHON HepapXHH, APYroi
OIHPAETCs Ha NMOCJIEAOBATENEHOCTh TEXHOJIOTHIECKUX MEPE/IeNoB, a TPETHH (OH, Kak
TpaBMIO, 3a0JTy’KIACTCA: ITOT MOAXO0M Xy)Ke BCeX) pPacKiIamblBaeT BCe Mo (opMas-
HOMY NpH3HAaKy OAHOTHNHOCTH npubopor KUITHA (Hacockl — K Hacocam, JaT9HKH
JaBJIeHHs — K IaTIHKaM JaBJICeHUS).

O6next B MasterSCADA — 3T0 0CHOBHAs €JUHKLA pa3pabaTsIBaeMOi CHCTEMBI,
COOTBETCTBYIOMIAs (MBI B 3TOM NpHMepe ONHpaeMcs Ha IepBblii, Hanboee Harusiz-
HEIH, TOZXOJ) peabHOMY TEXHOJOrHYeCKOMY 00bekTy (Lexy, ydacTKy, annapary,
Hacocy, 3aJBIKKE, JaTYHKY M T. IL.), yNpaBIIeMOMy pa3pabaThIBaeMOi C MOMOIIBIO
MasterSCADA crcreMoii. C Apyro# CTOPOHEY, 3T0 H TPATULHOHHBIH C TOYKH 3pEHHS
TIPOTPaMMUPOBaHKA 06BEKT, 06aNAOIKH CTAHAAPTHEIMH VIS IPOrPAMMHEIX 00BeK-
TOB Ka4€CTBaMH.

OO6BEKT MOXKET BHYTPH Cesi COLEPIKATh APYTHE OOBEKTEL, @ TAIKE EPEMEHHEIE
¥ QyHKUMOHaNEHEIE 6JI0KHU (CiTy>keGHbIE GHONHOTE HEIE 0GBEKTEI, NPeHA3HAYCHHEIE
A1 KOHTPOJIA M YNPaBJIEHHs; HHOI/Ia OHH COOTBETCTBYIOT 00BEKTaM pealbHOro Mupa
— HanpuMep, HaCOC WIH 3a[BIKKA, — 2 MHOT/IA BRIIOJHAKOT TONBKO OAHY (yHKIHIO
KOHTDOJI WIM yNpaBlieHHs — HanpuMmep, peryistop). JIo6o# u3 00BEKTOB
MasterSCADA umeer cBOMCTBA ¥ IOKYMEHTEI, IPEACTARNIAIOMIHME €ro I ONepaTopa.
MoskHo co3naBath CBOM OKHa C DMHAMHMYECKOH rpaduKoil (MHEMOCXeMSl), rpaduKy
M3MEHEHHS N1apaMeTpOB BO BPEMEHH (TPEH/p!), OTYETH, JKypHaIbI COOOIEHHHA H ApY-
THE IOKYMEHTEL.

Hsyqenne MasterSCADA u npoexTapoBanue B ee cpeae 6yAer ropaszio npoe,
€CIIM BBl GyZieTe YeTKO NpeJICTARNIATE cebe, Kakoi pesysIbTar XOTHTE MOJTydHTs. ST0
TIO3BOJIHT BaM BECTH NPOEKTHPOBAHKE 110 CaMO# NPABWIILHOM METOJMKE: OT 06MIEro K
1aCTHOMY, WIH, KaK rOBOPAT NPOrpaMMHCTEL, CBEpXy BHU3». Ha paHHeM arame pas-
PaGOTKH NpoeKTa HeoGXOANUMO Pa3bHTh PeabHBIH TEXHONOTHIECKHii OOBEKT Ha Co-
CTaBHbIE YaCTH — NOJOOBEKTHL.

Hanpumep, MEI aBToMaTH3MpyeM Ha 3aBOJIE LIEX 1O MPOM3BOACTRY MPOAYKTa X.
IMocmoTpuM, Kakas Hepapxust 0GEEKTOB GyJIeT B 3TOM ciiydae. ECTh MIaBHEIH 00BEKT
—3T0 «3aBOJ; 3aXOMHM Ha €ro TEPPUTOPHIO ¥ BUMM Halll 06BEKT aBTOMATH3ALMH —
«Iex». ¥ a10ro 065eKTa HOIDKHO GBITH CBOE rpadHeeckoe OKHO — MHEMOCXeMa, Kyaa
GyNyT BEIHECEHBI BCe BaKHBIE NAPAMETPEY, XapaKTepH3yIOLIHE X0 TEXHOJIOrHIECKOro
npouecca u cocTosiHue 06opynoBanus. OGBIMHO MHEMOCXEMA OTOOP&KAET TEXHOJIO-
THYECKYIO CXeMy 00beKTa, Ha KOTOpOH 060pyHOBaHHE MNpE/ICTAaBJICHO C MOMOIIBIO
MHEMOHHMYECKHX WIH (OKM3HENONO0OHBIX) H306pakeHnH, H3MEHEHHE LIBETa, MOJIoKe-
HHA WIH GOPMEI KOTOPEIX XapaKTEPU3YeT UX COCTOSHHE, a apaMeTphI NPE/ICTABIICHB
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B BHJIE YHCIIOBEIX 3HAYCHMI WIH IUTOBBIX» NpubopoB. Ha ypoBHe Liexa mokaspiBa-
IOTCs TOJIBKO BakHelmee 060pygoBaHKe H OCHOBHBIE apaMeTpsl. Manumusis aerany-
3aups 31eCh BpeaHa.

Jna nexa BayKHO Takoke MOCTPOMTH OTYETHL, YTOOBI OTCIIENTS, KaKoe KoJude-
CTBO ChIPbsl MOCTYITIIO M CKONBKO MPOAYKUMH GBUIO H3rOTOBJIEHO. Pasymeercs, Mbl
JIOJDKHEI BUIETH M3MEHEHNe 9THX NapaMeTpoB BO BPEMEHH, a [1i 9TOro0 NpeiHasHadeH
TaKOH IOKYMEHT, Kak TpeHA. BripoueMm, ero BO3MOKHOCTH IOpasjio LIHpe, B 9eM M
elme B JanbHeHiem y6enumes. B 9acTHOCTH, OH MOYKET NOKa3bIBaTh U 3aBUCHMOCTE
OJIHOTO Mapamerpa OT APYroro.

U, HZKO::;, eme l(’)i’lm-l BHJl HeOGXOMMMBIX HaM JIOKYMEHTOB — 3T0 JKypHAJIEI CO-
obmennit. C uX MOMOIIBIO MEI MOYKEM OTCIIEKHBATH COGBITHS Ha 0GBEKTe: KaK TeXHO=
JIOTHHECKHE, HANPUMEP, HAYA0 ¥ KOHEI TeXHONOTHIECKIX LIMKJIOB M ONepauHi, ‘;ﬂf
¥ BHEIUIAHOBEIE, aBApHIfHEIE: BHIXO/ NapaMeTpa 3a KOHTPOJIbHYIO rpaHuLy, Hecpaod
TBIBRHHE 3a/IBIKKH 1 T. 11. O6paTHTe BHAMAaHHE, 9TO JOKYMEHTOB KajIOro BIAa MO=
JKeT ObITh HECKOJIEKO, B 3aBHCHMOCTH OT TOr0, Kak BBl XOTHTE CTPYKTYpHpOBaTh npen-
crasisiemyio uHGopmauumio. Ho onsa MHemocxema Beeraa Gyzer miaBHO#H, 370 JIALO
o6sexTa. Ee 06EIMHO yZIOGHO HCIIOB30BATE M PACTIONIO)KEHHs Ha Hel KHOMOK BEI-
30Ba IpyruxX NOKYMEHTOB.,

Heuraemes nansime, Ha TEPPHUTOPHH LieXa MOXKHO YBHIETH HECKOJIBKO TEeXHOJIOrHIe~
CKHX yHaCTKOB (WIH JIMHUIA), KaKIBIH 13 KOTOPBIX OTBEYAET 3a CBOM TexXHOJIOrHIeCKHH
nepenen. Jiia ygacTka Mbl MO)KeM CO3/aTh Takok ske HaGOp IOKYMEHTOB, HO YK€ C

0e
Gonb1ueii neranuzauneis. B pe3ysbTaTe MBI [OJTydaeM AepeBo 06heKToB, NoKa3aHH!
Ha pucyHke 2.3,

r'g;;.a_x.;.:.;.u.‘w.v..._.. i
R ————

d NMitina 2
# Nrina 3
TnHns 4

Pucynok 2.3. Jepeso o6bexTon
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Hrak, nenenne Ha nogo6beKTs! Hy/KHO NPOH3BOAMTH IO TeX 1op, Noka cobmoa-
KOTCS JIBA YCJIOBHS:

=  MOXHO BBIIEJIHMTH JIOTHIECKH CBA3AHHYIO IPYIIy NEPEMEHHBIX M QYHKIHO-
HaJIbHBIX GJIOKOB.

= HyxHo co31aTh V1A BBIOEJICHHOM rpynnbl Kakue-nnbo 10~
KYMEHTEI, XapakTepHu3yIoliHe ee Kak eAuHoe Leyoe.
Ecnu Heobxomumo IO CMBICAYy  MpOeKTa  OOBEAMHHUTH He-

CKOJIEKO nepeMeHHEIX MasterSCADA, HO [pH 9TOM OHH HE TPeOYIOT HUKAKHX JIOKY-~
MEHTOB M HHKaKOH COBMECTHOM 06paboTKH, TO B 3TOM CiTydae JIydule CO3AaTh He 10~
TIOJIHATENIBHBIH 0OBEKT, a rpyniy NepeMeHHbIX.

IpoexT, Kak MpaBuio, Ha 80 MPOLEHTOB COCTOMT H3 NEPEMEHHEIX 0OBHEKTOB
MasterSCADA (ecTs ele 1 nepeMeRHbIe fepesa cucTeMsl). Kasanock OFI, HX BCETO
ueTEIpe THNA: 3Hagenue (), pacaer ( %), cobrrrue (1), komanna (1), Ho, He-
CMOTpS Ha 3TO, OHH NO3BOJITIOT PEMIUTH NPAKTHYECKH JIOOBIE 3a71adi COBPEMEHHOM
AaBTOMAaTH3aLuH.

Pacuer — ucnone3ayercs [ 06paboTky JaHHEIX C MOMOLIBI0 MaTEMATHIECKHX
dbopmys, BRITOYAIOIIMX, KPOME HeHCTRHI, K (YHKIHH U3 06IIUPHOA BCTPOEHHOH OHO-
nHoTexy. Hapsny ¢ BEIOJTHEHHEM MaTeMaTHHIECKHX H IOrHEeckyX (BI04 HOOHTO-
BbIE) IEHCTBHIA HAXl rIEPEMEHHBIMU (B TOM 9HCIIE U C HX apXHBHEIMH 3HageHusIMH) Pac-
4eT N03BOJIsET paboTaTh CO BpeMEHEM, C NPH3HAKAMH KayecTBa H HapyLIEHHA rPaHHLl
nepeMeHHBIX. PopMysta 06paboTKH B TEKCTOBOM BUAE U CIIMCOK 06pabaThBacMEIX ne-
PEMEHHBIX BH3yanbHO 3anaiotest (PUCyHOK 2.4.) Ha CTpaHHIIE CBOHCTB QPopMyJia, 2y
nepemeHHo# Pacuer B iepeBe 0GHEKTOB B PeXKHMe HCIIOHEHHs M0Ka3BIBACTCS Pe3yJlb-
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3HaueHne — BXOZIHas U BeIXoHas nepeMenHas MasterSCADA, To ecTs 371a ne-
PEMEHHasl SBJIAeTCA JBYHANpaBjieHHOH. Bxox 3Ha4eHMd MOXHO CBA3aTh C
BBIXOIIAaMH, KOMaH/IaMH, COOBITHAMH, pacdeTaMH M JPYFMMH 3HAYE€HHAMH; BBIXOA
— co Bxomamu ( DB, pacyeros, coOBITHIA), a TAOKE BHITACKMBATh HA MHEMOCXEMY.
3HaYeHHe MOKHO HCIIONB30BATh B KA4eCTBE NOBTOPHTEIS, OJIHAKO JIyJIle HCroNb30-
BaTh [V IAHHOM 3an1291 (yHKIMOHANBHEI 6710k [ToBTOpHTENS (3aKIanKa O6paboTka
CHTHANOB NaNKTPs! OB) MK CepBUC BHEITHUX CBA3eil. EC/H nepe JambHerImeH ne-
pefiadeii HeoGX0MMO MPOM3BECTH 0GPAGOTKY, TO MOKHO HCIIOJIE30BaTh MOMYJIb Pac-
9er.

Komanna — nepemennas, npeanasHageHHas 1A repeaadn 3HadeHns, 3a11aHHor0
OMEPATOPOM HIIH IPHCBOEHHOTO €if B Pe3yJIbTATE BEIONHEH s IeHCTBHI (00 9T0M MBI
noApo6HO pacckaceM Mo3zHEE), B ApyrHe NepeMeHHEIe — HarpuMep, B 3Ha9EHH, Bbl-
Xozipl (B ZIepeBe CHCTEMEI) MK pacgersl. C MOMOIIBIO KOMaHIBI MOXKHO BBOAHTE
YCTaBKH, BRIIOYATE WIH OTKIIOYATH 060pyH0BaHNE, MEHATH Koa(huumenTs! B hop-
MyJiaX pacderoB M T. 1. [uckpernas (0 win 1) KoMaHza no3BoJAeT Ha crenHanbHOM
CTPaHHLE CBOKCTB COPMHPOBATE CIUCOK AEHCTBHIA, KOTOpBIE HEOGXOAUMO MPOHU3BE~
CTH, KOrZla OHa CMEeHHT 3Havyenue ¢ 0 Ha 1.

Kpome Toro, komaHna MokeT paGoTaTs 1 B pexHMe ¢ 0GpaTHOM cBs3bI0. Jan-
HEIA PEKHM MOXKET NOTPeGOBATECH, ECIIH YCTABKA MOYKET MEHATECS KaK M3 SCADA-
CHCTEMEI, TaK M JIOK&ILHO omeparopoM. YTo6sl HCMONBE30BaTh OOpaTHYIO CBA3R,
HYKHO BEIZICTIATE KOMaH/y ¥ MEepeTaluTh B MOJIe O6parHas ces13p OPC nepeMeHHy0
Wi BEX0A OB TTosropuTens. B aToM ciysae KORTPOT koMaHs! GyHeT 0T0OpaxaTh

NPUXOIICE 110 00PaTHO CBA3H 3HAUCHNUE, @ BEOIMMBIE 3HAYeHHs Oy /YT MOCTyNaTh
Ha BBIXOJl KOMaHIEL.

CobrrTie ommaaercs or pacyera TOJILKO TeM, 9TO pe3yJETaToM BEMHCIIEHHH
GYHeT He GHCII0, 2 haKT H3MEeHEHHs JIOTHIECKOTO 3HAYEHHA U3 COCTOAHHA JIoNKb (3Ha-
uenne 0) B cocrosnne Heruna (ssasenne 1), MomeHT nepexoxa (kak roBOPAT B BTO-
MATHKE, (NEPESHNH GPOHT CHrHANa») NOpOXIAeT HeoBXONUMEIE NEeHCTBHS WIH BhI-
Jaqy coobmenns, kak 65110 3a/1aHO pa3paboTIHKOM Ha CTpaHHIIE CBOMCTB JTOH epe-
menHO. CoOkrme mmeer dopmysy, kax pacder, crpanuuy caoficrs [{eficTais, Kak
KOMaH1a, HO COOGICHHE €cTh TONBKO Y COGEITHS. IMEHHO MO3TOMY OCHOBHOE HA3HA-

geHue CobbITHs — 3T0 TIOPOXKAICHHE NEHCTBHI M coobImeHuit npH 06HApY)XEHHH Ka-
KOro-/1H00 peanbHoro cobsrrus B PCAIEHOM MHpe.

Pacicts, komanmet u cobsrms — amo BBIXOAbI MasterSCADA. Hx 3HaqeHus

MOXXHO NEPENIaBaTk 1O CBA3SAM Ha BXOIBI — Hanpumep, 3HaueHusM, Bxonam OPC-cep-

32



Bepa Wik BxoziaM KoHTposutepa B iepese cHCTeMBl. B MoCHeHIX IBYX ClIyHasX NaH-
HBIE U3 JiepeBa 00BeKTOB GyyT nepenaBarhes B AEPEBO CHCTEMEI U JIaliee — Ha HIDK-
HUMH YPOBEHB, K yCTPOHCTBaM.

2.3. CTpaHHua CBOICTB 3J1eMeHTOB NaJUTPhI H A06aBJIeHHE HX B MHEMOCXeMY

PaccmoTpuM N06aBiieHHe 37IEMEHTOB K3 NATMTPhl MHEMOCXEMBL. [l 3TOro CHa-
dana HeoOXOIMMO NepeiiTH Ha CIENHATEHYO BKIANKY B PEJAKTOPE MHEMOCXEMBI, BEI-
Opath HY)XXHEIH 3]IEMEHT M3 JIOGOT0 paszieNia HaKaTheM MBILIH, @ 3aTeM Pa3MECTHTb

€r0 B 10JIe MHEMOCXEMBEI.
[ Mehicpa
l}nemnru Avanora
15 My.nbmme.qua i 3
[¥npaesenue:
| Aavauky
|Fpadiueckue NPWMATUBBE -
O6bEMHEIR 3ASMEHTE .
OkHa il g
Apyrue snemeqtat ActiveX

152] hlnaAanou.\lAvl CAVCOK

ﬂ Bribop

EH’ Cnucok

’E] Nons eu6upa ¢
L Cuov«qm\.

Pucysox 2.5. [lanarpa MHEMOCXeMBI

Jinsa aToro BrIGepeM COOTBETCTByrOLIMil pashel. JUii NpuMepa Ao0aBhM ie-
MeHT Bri6op u3obpakenus u3 pasnena Mynstamenua. JJaHHEIA KORTPOJI IpeHA3HA-
YeH JyIsl OTOGP@KEHNs PUCYHKOB Ha MHEMOCXEMe, IPH 3TOM HOMEp 0T06pakaeMoro B
TEKYIUI MOMEHT PHCYHKA MOXHO GBICTpO MeHATh. Tak ¢ NOMOIIBIO IAHHOTO KOH=
TPOJa MOXKHO OTOOpakaTh COCTOSIHHE MCIOJHHMTENBHBIX MEXaHW3MOB, aKTHBHOCTH
TeX WIH 3HaYEHHH U T. /1.

JUia 3anaHus KOJIMYECTBA PHCYHKOB M KOHKDETHBIX (ailfioB OTKPOEM OKHO
CBOWCTB Yepe3 KOHTEKCTHOE MEHIO KOHTpoJia (PHCYHOK 2.6.).
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3ananum mBa pucyHka u BEIGepeM HyxHble. [Tocne Haxarus KHONKH [TpaMe-
HUTB MIEPBEIH B CIIHCKE pHCYHOK GyaeT oTo6pakarsea B KoHTpone (PucyHok 2.7.).

T

e




Kak Teneps ynpaBisaTh JaHHBIMH PUCYHKaMH — CMEHATh HX B 3aBHCHMOCTH OT
BHEIIHUX COCTOHMIA? J{JIsl 3TOro npeayCMOTPEHB! BXOEI H BEIXO/IBI INHAMH3ALHH —
OHH NpeHA3HAaY€eHbl JUIA YCTAHOBJICHHS CBA3M MEXNIY CBOMCTBAMH KOHTpONA H 371e-
MEHTaMH JiepeBa 065ekToB. CNHCOK JOCTYIHBIX BXOJOB H BEIXOZOB JHHAMH3ALHK
JJIEMEHTa MOXKHO YBHAIETH, HKAB CrIeLHabHEIC KHOMKH B BEPXHEH 9acTH €ro NaHes
CBOHCTB (PHCyHOK 2.8.).

PaccMOTpuM ynpaBiieHHe HOMEPOM pHCYHKa B KOHTpoJie BEIG0p H306paeHHs
depe3 BXOJ AuHamu3auuy. IlycTh B HaleM Ciydae, eciid COOBITHE B [EpPEBe HMeeT
3Ha9enne BEIKII, To HoMep pHCyHKa JoJDkeH 65ITh 0 (HyMepauus B KOHTpOJE HIET C
Hy1%), @ ecin Bin —1o 1.

BeigenuM Haln KOHTpOJL. B BepxHeil 4acT NaHeNH CBOHCTB KOHTPONa €cTh
KHOINKH BXOZIOB M BEIXOZIOB JJHH! npencT 1€ B BH/IE CHHHX CTPEJIOK.

[EE 21 [134

‘Houep usobpaxerus |0

i Cnocab oTobpaxeria Mowentpy

14 Obume
i il Bui60| HUA
I Howmep orpynne 1 S
I | Nonnoe vmn | Bb60p M0 MA
L &1 Nonoxexue 220; 330;153; 94
i g
I
i  3a6nokuposad LY R O
1 Muranue Toxw
Orenroven | Sloxs

! Rl

I OroGpaxenite panin | Jlowb. e
;' Pexiu oTobpaxerus pa| 1o yumonuakuo

Pncy;ox 2.8. KHONKH BX0J0B H BBIX0J0B AHHAMH3ALHH

Pucynox 2.9. Bxog AMHAMH3ALNAH [U151 yOPAB/IEHHS HOMEPOM H300pazkeHus
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Hakmem Ha KHONKY BXOZOB JuHamu3auuu. B Tabnuue 6yayT MpencTaBICHb!
BCE CBOMCTBA IAHHOTO KOHTPOJIA C JOCTYMHEIMH U1 AMHAMM3aluH cBoicTeamy. Hac
HHTEpecyeT cBoicTBo Homep n3obpaxenus.

CBsDKeM JIaHHOE CBOMCTRO ¢ coBbITHeM. JIs 3TOTO MepeTAIIUM JIEBOH KHONKOH
MBIIOH cobkrTHe B none CroicTra.

Pucynox 2.10. Ilpussi3ka BX0Aa AMHAMH3ALMH K COOBITHIO

Cs3b ycTaHOBINeHa. Teneph HEOGXONMMO NPOM3BECTH HACTPOMKY AMHAMH3A-
LM CBOHCTBA — HOKMEM Ha KHOMKY C TpeMs TOYKaMH, KOTopas [OABHIAck B I0Me.

Pucynok 2.11. OTKpEITHE OKHA HACTPOIKH AHHAMH3AHE

B OKie uHaMmsaumn cpoficTea MOKHO sanaTk cooTseTCTBHE BXOJIHBIM 3Ha9e-

HHAM H3 ZICPCBA OGEKTOR H 3HAYEHUAM KOHTpONA (PucyHok 2.12.). B Hamem cirydae,
©cNi BXORHOE 3HasieHye — Bk, To eMy cooTBeTcTByer sHavenue 0, ecim Bi—1o 1.



Pucynox 2-12. OKHO HACTPOHKH JHHAMH3AUHH

Hacrpoiika Mojxer 651Th ¥ 60J1€€ CII0XKHOM — 3TO NOJHOCTHEO 3aBUCHT OT BAIIHX
3HAYEHHUH U BBIGPAHHOIO BaMM KOHTpOJIA.
3anycrum pexcum uenonHenus. Teneps NPH H3MEHEHHH 3HATCHAA COOBITHS Me-
HAETCH ¥ PHCYHOK Ha MHEMOCXEME.
= 4 - "7:“2”.%‘

Pucynox 2.13. H3MeHeHHe PHCYHKA B PesKHMe HCIOIHEHHMS
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PaccMOTpHM elne OIUH KOHTPOJT, B KOTOPOM GyJIyT MCIOIb30BAThCS KaK BXO/IEL,

B
TaK M BHIXO/Ib] IEHOMHMHALMH. JI7ist NpUMepa pacCMOTPHM 3J1eMeHT BJIoK napamerpo
13 paszienadyeMeHTH JHaora.

1,51 7880w hapakerpon -
[T BN ASrowmyT ChvaoK

e Bopa:

PucyHox 2.14."1106anneuue «BJIoKa MapaMeTpoB»

01151, MaK=
JIaHHBIH KOHTPOJI NpeAiHa3HadeH Ul BBOJA 3HaYeHHUii B TEKCTOBEIC M0,
CHMANTEHOE KOJIMYECTBO MoJeH B 0AHOM KOHTpoJie — 10 10.

JicTB, KOTO-
JHo6agnenue nonei NPOM3BOAMTCA Ha 3akianke CTpOKH B OKHE CBOHCTB,

o

¥ 0 3uavenun

Lebaonl

ff I [

Pucynoxk 2.15. Hacrpotixa kontpona «Bnok napamerpoB»

PaccmoTpum TPOLCIYPY CBA3LIBAHMA JAHHOrO KOHTPOJIA C iepeBOM 00BEKTa.

HasHuit KORTPON iMceT HaGop BX0M0B H BEXOKOR IMHAaMu3anyH. 3Ha9enHs, BEOMH-
MEbIe Ooneparopom, TIOCTynaloT Ha BBIXOJBI ¥ 3alH KOHTpoJIa 3Ha 1 —3Ha-
genue 10. Ha xonpr JMHAMHU3ALAHN C aHATIOTHY HEY]

MH Ha3BaHWsMH MOXKHO IOAaTh 3Ha-
HE€HHUE, TOrNa 3TO 3HAYeHuE 0T06p83ll1'cﬁ B KOHTpoIe.
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PucyHok 2.16. OcHOBHEIE BXObI AUHA!

Haubornee yzo6Hs1i BapuaHT CBs3BIBaHKs JAHHOTO KOHTPOJIA — NPUBS3aTh BXOA
HBBIXON NI MHamu3auuu 3Hagenne N K ofHOH 1 TOH ke kKoManye. [TpozienacM NaHHBIe
Iedicteus. Hactpoum Ham KOHTpOJ Ha BEOX TpeX 3HadeHHil — JOOaBHM TpH MO
BB_O.‘ua‘B KOH’l‘pO.TI.

Jo6aBuM B nepeBo 0GHEKTOR TPH KOMAHJIBI THIIA BEIIECTBEHHBIA. INeperamum
i BEIXOJ| AMHAMHU3ALUH 3Ha9eHHE.

L

pr |
|

PucyHok 2.18. Ces3bIBaHHE BLIX00B JHHAMH3ALMH H KOMAHX
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Tenepb NEpPETalyM 3TH )K€ KOMaH/bl Ha BXOAbl AHHAMH3alUHd 3Havenwue.

| g slaiiiii. 5 oee : oy
Pucynok 2.19. CesazpiBaHne BX0J0B AMHAMM3ALAH H KOMAHI

#

Teneps BBOIUMEIE OnIEpaTOpOM 3HAYEHNs Gy AYT NOCTYNATh B KOMaHAIY, H 3aTeM
HX MOXHO NEPE/aTh K IPYyTHM 3JIEMEHTaM JiepeBa 0OHEKTOB WK [epeBa CHCTEMBL.
Ecym B Bameii komanze ncrnone3yercs o6parHas CBA3b, TO €CTh 3Ha9€HHE KaK
noctynaer 8 OPC-nepemMerHy:o, Tak 1 BO3Bpawiaercs 06paTHo (HanpuMep, ecii Bno:
YCTaBKH MOXET MPOM3BOAMTECA Kak M3 SCADA-CHCTEMEL, TaK H JIOKAIBHO C noaﬂe!;c
YTpaBlenus npubopa), To B 3TOM ciTydae HeOGXOAMMO y KOMaH/IbI Ha 3aKI1alKe ino
CHATE ranouky He nepenasars nanusie o6parHoii cea3u. Ecim aToro He Clle"a‘"; :
3HadeHuA, NOCTYNAoMmKe M0 06PaTHOH CBA3H, B KOHIpoJIe B0k napaMeTpoB 0T00pa
xKarbes He GymyT.
OcTansHee KORTPOIIL! 13 paszena naNHTPs DNEMEHTHI AUAora HACTPAHBAOTCA
AHATOMMYHO — C MCTIONB30BAHUEM KOMAHIBI.
Koutpontr ocransuerx pasnenor npeaxasHadeHs! i petIenns ApyruX 3anad.
B pasniene I'pagueckue npummTis! HaxonsTos KOHTPOJIBI JUIi PUCOBaHM IPAMO=
YTONBEHHKOB, KPYrOB, 3JUTHIICOB, JIMHHIA U T. A.
B paszene MynbTaMenia HaXoTes KOHTpOMBI 1A paGoTE! ¢ MYJTTHMC/HTH-
HEIMH (haiiamy ( prcysKamu, MynsTgwsmam). [Tps STOM KOHTPOITE! My TETOAIEM
B pamke i My/IbTQHIEM B Kpyre HMEIOT BCTPOEHHEIH peaKTop, NO3BOJAOMIHH CO-
SAaBaTh aHUMAUMIO M3 HaG0Pa PHCYHKOR WIM aHHMHPOBATH CTATHYHBIH PHCYHOK IO
OMPEACNICHHOMY 3aKoHy. B pasyiene O6LeMHEIE 2/1eMeHTE! HAXORATCA KOHTPOIIBI IS
0 3D-1306p TPYGONpPOBO/IOB, BJUIHNICOB, LHIMHAPOB H KOHYCOB. Ole-

MCHTEI IEPETUCIICHHBIX TPYNIN NpeHasHaYeHs! s 0hopMIIEHHA MHEMOCXEM H BHC~
CCHMS B HUX IMHAMH3aUH,

K xaxcnomy KOHTOPY NayuTps1 MHEMOCXEME! ECTh NIOApO6HOE ONHCAHHE B CIIpa-
BOYHOM cucTeMe. Takxke Ha TIpHIaraeMoM AUCKe HAXOAWTCSA OTAebHas JOKYMEHTa~
1L TI0 IMHAMM3ALMH rpadiaeckiX KoHTposepor B MasterSCADA.

TpexmepHsIe 065eKTs! HMEIOT Kak ofimue, Tak u cneuduIeckye A KOHKPET-
HOTO THNa 06hexTa crolicTsa. K o6iyiM croficTeam 3D 06 HEKTOB MOKHO TOJIydaHTh
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JoCTy™, OTKpBIB Auaior CBo¥icTBa ¥ BRIOpaB OJHY K3 3aKianok: Matepuarn, 3ainBka,
Okondanus ¥ OGBEKTHl. AHAIOrMYHBIE IPYNNBI CBOMCTB €CTh M HA MNAnHTpe
HaCTPOMKH.

[ToMUMO OBIIMX CBOKCTB, y K&KHOro THNAa OOBEKTa €CTh JONOJHHUTEIBHEIE,
TIpHCYyINHe TOJIBKO eMy HacTpolku (cneuudpuueckue cowcrsa). HacTpoiika 3THx
CBOVCTB NPOM3BOAMTCS Ha 3aKyianke Ilapamerpel auanora CeoiicTBa.

CBo¥CTBO 3anMBKa QIYKHT I M3MEHEHHS NApaMeTpoB 3aNMBKH MaTepHaia
(YPOBHSI JKHIKOCTH B YCIIOBHOM COCYZIE, 0GpasyeMoM BHEINHHM KORTYpOM 00eKTa).
3anuBKa OnpezienseTcs AByYMs HACTPOMKAMH: IBETOM H NPOLEHTOM 3aTHBKH (OTHOIIE-
HHE BBICOTEI LIBETA 3QIMBKHM K 00IIEH BEICOTE 0OBEKTA).

st

PucyHok 2.20 napaMeTpel CBOICTB

“ LBeTa W NPOM3BOAMTCA B cTaniapTHom aia Windows aua-
JIoroBoM okHe LIBeT, OTKpEIBaeMOE JBOMHEIM MIETYKOM Ha 00JIaCTH LiBETa WK HaXa-
THEM Ha KHONKy L{Ber 3anusky. B 3T0M Auanore MOXKHO BEIGPATH LIBET U3 OCHOBHOM
TIANIUTPEI WIM CO31aTh HOBBIH LBET.

Pucysok 2.21 napaMeTpbl NaJHTPhI
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Co3nars HOBBIN LBET MOXHO IENKHYB B GONBIION NpaBbii KBaapar. B Mecte
IEeITIKa NOSBUTCA NepekpecThe U o6nacts IBer/3ainBKa OKPacHTCA B BEIOpaHHEIA
uBeT. OTTEHOK LBETa MOXKHO M3MEHHThH NpH MOMOIIM MOJ3YHKA, PAcroJOKEHHOro
Crpasa ot 6oJBIIoro Keanpara. ONpeNenuTs HBET MOXHO TaKKe BBOZIOM B 1o Ot-
TeHok, Kontpact, Spkocts uncen ot 0 10 240 1 B nona KpacHsii, 3eneHsrif, CHaui
aucen ot 0 o 255 . Kxorka Jlo6asuTs B HaGop noGaBisieT Co3aHHbIH LBET B A0NOJ-
HHTEJIBHEIC LBETA OCHOBHOM MAJATPbL.

[TpoLeHT 3anMBKN M3HaYaNEHO paseH 0, T.e. NPH MePBOHAYANBHON OTPHCOBKE
3aMBKH HeT. Kak npaBiio, creneHs 3aiuBKY 3aaeTcs JMHAMHYECKH B PEXHUME HC-
TIOJHEHHs B COOTBETCTBHH CO 3HAYEHHEM napamerpa. JIjis co3nanus 3alMBKH BBEJMTE
3Hagenue ot 1 110 100 B none IMpouenT 3anueku 1 Haxmute KHonky OK.

Ha saxnanke Marepran npousBofuTcst HACTPOHKA CBONCTB LBETOBOIO MOKPEI-
T 3D anemenTos. Matepnan XapakrepusyeTcs ClEAyIOIMMH HETHIPEMA NapameT-
pamu:

= Llsetom norepxHocTH;

= Crenersio paccennns (K03()( HIMEHT OTp@KeHHs PACCEAHHOrO Georo CBera) -
deM GoJTbIe pacCesHue, TeM pae CTaHOBHTCS SJEMEHT;

= Crenensio oTpaxenns (koapduuuent oTp Harp )ro CBETa,
Hanpas/IeHNe 1 LBET NCTOYHHKA 3a1aI0TCA B CBOHCTBAX MHEMOCXEMEI) - IPH MOJIHOM
OTCYTCTBHH OTPKEHUs 3JIEMEHT MMEET POBHYIO 3aKPACKY;

= Pasmepom 6nuka (pa3mep cBETOBOTrO MATHA Ha OBEPXHOCTH 3JIEMEHTA).

OTH 3HAYCHUA 3/(AI0TCA B MpoLeHTax. L{BeT 1 pacro/oxKenHe 61HKa 3aBHCAT OT
06LIMX HACTPOEK MHEMOCXEMEI (uBeTa M HANpABNEHHA JTyda OCBELIEHHA).

Pucynox 2.22 MarepHanb! 47151 TEKCTYpbI

3aknanka Okonyauus TIO3BOJIACT H3MEHATH HAaYaIbHbIE U KOHEYHbIEe OKOHJAHHUs

obzekta. Jns 3D o6sexTor MoxHO HCMIONIB30BaTh 4 CTHJIA OKOHYaHHi (CTHIH MpH-

CYIIH He BCeM 0GBeKTaM: HanpuMep, y cermeHTa TIOBOPOTA HET IOHLA, a y KOHyca —
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Cpe3a), IoKa3aHHEIE HIDKE Ha NpUMepe LMIHHAPA. [[apaMeTpeI CTHIIeH OKOHUaHHiA MO-
YT IPMHMMATE 3HAYEHHA U3 ONpeeIeHHOr0 AMana3oHa:

MapameTpbl OKOHYaHUA AunanaioH 3Ha4eHUA

Ans kancynbl: oT 1 (akBMBaNEHTHO cpesy) A0 100 (nonycdepa)
Ans goHya: ot -100 (HaknoH Ha Hac) Ao 100 (HaKNoH B o6paTHyo
CTOPOHY).

D (auamertp) Bpeski WU3mepneTca B nukcensx: or 140 999.
Yron HaknoHa OT —- 60 fo 60

Buicora

CTUNb OKOHYaHUA
Kancyna (kpbiw-

CTUnb OKoHYaHUA ka)

Cpea

CTUNb OKOHYaHUA
Bpeska

CTUNb OKOHYaHUR
AoHue

PrcyHoxk 2.23 Ilapamerpsl n3amenenue 3D o6nexros B Master SCADA

Xots HauGonee yno6HEIM 1 GBICTPEIM CIOCOO0M 3aNaHus STHX NapaMeTpOB SB-
JIeTCS BU3yalbHOE NPOEKTHpOBaHHME, i Gojiee TOYHOM HACTPOWKHM HMCHOJNEB3YHTE
Ananor CpolicTea.

B nuanore Ceoiictea BeiGepure 3aknanky Okonuanus. Ha Helt pacnosoxeHsl
JZIBE MPYNIEI [0JIEH HACTPONKM OKOHYaHui 06bexTa Hadano 1 Konen, CTiiib OKOHYa-
HUsl BEIGHpaeTcs B BRINajalomeM cnucke CTHIb, @ HACTPOMKH 3aJJAl0TCs B NOJLIX BEI-
cota, D Bpe3ku H YToJ HaKJIOHa.
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| Caoficrna:
e

Bce nacrpoiiku o65eKTa (ero Marepuan, [InHy, BHICOTY, 3ATUBKY, OKOHIaHHA K p.)
MOXHO COXpaHATH B (haiiie KOUIeKIHH 06HeKTOB, a B Gy/IyIIeM HCIONB30BATh Ul
CO3/1aHMs HOBOTO OGBEKTA C TEMH e napamerpamy. J1i CoBepIIeHns onepatHif co-
XpaHeRus 1 9TeHns (haiiioB Ko/TeKIMi 06HEKTOB HCMOME3yeTcs 3aKanka OGBeKTs.
Coxpanenye i aTeHHe KOJUIEKIHH 06HeKTOB (MpeIoNpeaeeHHbIX 0GHEKTOB) NpoH3-
BOJIUTCS aHAJIOTHYHO Tpenor
B CIIG/IOIIEM paszierne.

|

p IM MaTepHasaM, ONHCAHHE KOTOPBIX yKa3aHo

Pucynox 2.25 Ianens aavencnmne cBoiicTB 06BexToB B Master SCADA.

eKT LIWMHIp HOMONE3YeTcA /Ul Cos/tanus HECHOKHBIX OBHEKTOB, TAKHX Kak

UMCTEpHEI, GOYKH, TAHKH, peKTH(HKALHOHHEe KOJIOHHBI, OTPE3KH TPyGONpOBOZIOB H
T.A.
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Pucynox 2.26 Ilpumeps! 065EMHBIX 06bexToB B Master SCADA .

Ha pucynxke nixke nokasan sup Lluwnusapa npy 3Ha9€HUsIX HACTPOEK, 3aJaHHBIX HA
3aknanke [Tapamerper:

ik

Pucynok 2.27. suy ImiHeApa npH 3HAYEHHSX HACTPOEK, 3aJaHHBIX HA
3axnaaxe IlapameTpsl

O6BexT CerMeHT NOBOPOTA HCIONE3YETCs il YIVIOB HOBOPOTa TPYOONpOBOZIOB, BTy-
JIOK, KOJIEL M T.J1.

PucyHok 2.28 CermenT noBopoTa 066EMHBIX 06BeKkToB B Master SCADA.

Ha pucyHke Hwke noka3aH Bu CerMeHTa oBopoTa NpH 3Ha4eHHAX HAaCTPOEK, 3a-
JIaHHBIX Ha 3aKanke [TapameTpar:



Pucyrok 2.29 oxHo napamerpos 3D o0bexTa .

ITons nacrpoiikn 3aknanky Ilap 1pot Co P
Ceofictao Onucanue
Auamerp Luawetp Ceznenma nosopoma. 5
Hauanshbii yron Yron uexay
(-180°; 180°).
KoHeunwiit yron Yron mexay A L]
(-180°, 180°).
::'n:yn non::mu Panuyc ayru Cezmenma. S oo =

JNeMeHTa B paamep pamxu.
Jns fanHoro o6sexTa He ONpE/IENAETCSA Yroyl HaKIOHA CTHIIEH OKOHIaHHA Cpez u
Bpeska, otcyTersyer crims JloHue.
OGsext Tpy6OnpOBO/ NO3BONAET JIETKO COZABATE TPYGONPOBOE PasMIHOH Npo-
TDKEHHOCTH, IHaMeTpa ¥ KOHHrypauun.

Pucynox 2.30 3D TpyGonpoBos

Ha pucynke nmxe nokasan BHJ1 CErMEHTa NIOBOPOTA MPH 3HAYEHHAX HACTPOCK, 33~
JaHHBIX Ha 3aK/IanKe Iapamerper:
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) 'y
Pucynok 2.31 Ilanens napamerpos aue 3D TpyGonp

Ceoficteo Onucanue

Auamerp uameTp Tpy6hl Tpy60npoeoda.

Paguyc nosopora AHanoru4Ho cerMeHTy nosopora. o
MNpsambie yr. Bece =

pAMbie yrnbt Mocne y ] ar0r0 Rl "’w‘me_
CTBYIOLMM OTPe3KaM.

KoHTponbHble Touxu X
KoHTponbHbie Touku Y

(X; Y) Touex P P

Konyectso KOHTpOITEHBIX TOUeK TPy6ONPOBOAA HEOrPAHMEEHHO! MX MOXKHO H00aB-
JIATh, YAANATh, NPABUTE. [l STHX LeJieil HCIONB3YIOTCA KHOMKM: JI06aBHTE - A00aB-
JICHUE HOBOM KOHTPOBHOM TOUKH; YIANHTE - YAAIEHHE BELIGIEHHOH KOHTPOJIBHOM
ToukH; [TpHCBONTE - NpUCBOEHME 3HaYeHUH B TOJAX BBOAA X H Y KOOPAHHATAM BEI-
GpaHHOM B CrMCKe KOHTPONEHOH ToukH. Ho ropaszo ynoGHee I0GaRIATS, yAAIATE,
TNPaBUTE KOHTPOJIBHEIE TOUKH B PEXKHME BU3YalbHOrO NPOEKTHPOBAHMUA, KAK OMHCAHO
B TEKCTE HIDKe.

AKTHBHbIE TOYKH GOpZIOBOTO LBETa NOKA3EIBAIOT KOHTPOJIbHEIE TOuKH. [Tepemermast
3TH KOHTPOJIbHEIE TOYKHM (HaKaTh JIEBYIO KJIABHINY MBIIM H, HE OTIyCKasd, EPe/BH-
HYTb KypCOp MBILIM HAa HY>KHOE MECTO) ONEPaTop MOXKET M3MEHATh BUI TPyOBI (Kop-
PEKTHPOBATE yrJIbl Cruba).

YT06EI N06ABUTE HOBYIO KOHTPOJIEHYIO TOYKY BEIINOJIHHTE NBOMHON INETHOK MEI-
UIBIO Ha MHEMOCXeMe (HOBas TOYKa N06aBIiseTcs B KOHELl I Haqaio TpyOs!, B 3aBH-
CHMOCTH OT TOrO Ky/a INeKHyJIM MEIE0). JIB0MHOM Imemuok Ha camom TpyGonpo-
BOJie I06aBIIsIeT HOBYIO KOHTPOJIBHYIO TOYKY B TOM MECTE Ky/a LUEKHYIM (MEXKIy
YK€ CyIEeCTBYFOIUMH TOYKaMH TPYOBI).
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Busyansreii ¢yHKUHOHANEHEI 610K [paduk OTHOCHTCS K KaTeropuH JIaTauku H
HMEET HaCTpauBaeMoe KOJIMIECTBO BXOIOB, COOTBETCTBYIOLIMX IapaMeTpaM rpaduka.
Bun ¢ysknponansHoro 651oka B epese 06heKTa NPEACTABIIEH Ha PHCYHKE HIDKe.

B35 Mpaduik
B MapameTphl
31 Napawep 0
i:%*l MapameTp 1
| MapameTp 2

Pucynok 2.32 Bua ¢ynxnnosansHOro 6;10ka B Aepese 00beKTa

I'paduk npesHasHaveH [1d NpocMoTpa 3HAYEHHH NepeMEHHBIX B MHEMOCXEME. Cy-
INECTBYET TPH OCHOBHEIX CTI0C06a CO3/aHMA B/IeMEHTa ynpasJieHns I'pank B MHEMO-
cxeme: :

* Berasurs BOB I'padvik #3 namirps! GyHKIMOHANBHEIX GI0KOB B 00BEKT, NPHBA3ATE
HHTEpecyroInue nepeMenHsIe k Bxonam I'paduka, 1 repeTalyTh ero B MHEMOCXEMY;
* Mlna mpocMoTpa 3HAYCHMH aHANOrOBBIX MEpeMeHHBIX B BHAC rpapuka (3HageHue,
Pacaer, OPC nepemennas mwis arenns, Berxon ®B), MOYKHO MPOCTO MEPETAITHTE HX B
MHeMocxeMy NpaBoil KHOMKO# MBILIH, M B OTKPHIBAIOIEMCS KOHTEKCTHOM MEHIO BBI-
Opats rpadui;
* Co3naTh MeMEHT yrpaseHus I'padhuK HeroCpeNCTBEHHO B MHEMOCXeMe. 3aTeM, 3a-
BECTH HEOOXOMMMOE KONMMECTBO BXOJI0B MHEMOCXEMBI, CBA3aHHBIX C NEPEMEHHBIMH
MasterSCADA, n JIMHAMH3MPOBATh CBOMCTBA rpauka 3Ha9EHHE OT ITHX BXOJOB.
I'padpuk peannsyer GyHKuMK TpeHna peankHOro BpeMEHH (3aBHCHMOCTD Mapa-
MeTpa ot BpeMerH). Moxker umers ot 1 o 8 rnapaMeTpoB. JInana3oH 1Kk, eIMHHLA
M3Mepenns ¥ GopMaT 3HAYeHNs KaIoro napameTpa HacJIeIyIOTCA OT HACTPOEK Mepe-
MEHHO}, NPUBA3AHHOM K Napamerpy I'paduka B nepese 06bekTa. UHCIO NapamMeTpos,
OTo6pakaemerx Ha I'paduxe, 3anaerca g npoekre Ha crpanuLe Ceofictea. ITo ymomda-

Bl Tenveparypn 013 e
) Aaniieiinie ™" "1363. 39 ™" yITa:

Prcynox 2.33 Buy rpaduka B nepese 06beKTa
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B®B I'pauk nMeeT BOIMOXKHOCTS 0TOBpaaTh HE0CTOBEPHOCT JAHHEIX BXOLOB.
Ha 3axnanke Bun Hacransaercs BHemnuit Bun BOB Ipaduk.

ucyHok 2.34 Bua rpaguia B qepese o6bexta

Ipn oTcyTcTBHM cBsA3M y BEIXOAa BOB min paGoTs! rpadMaeckoro penakropa
MasterGraph BHe cpenpl nakera nporpamm MasterSCADA HacleoBaHHE HACTPOEK
CBOJVCTB NepemMeHHOM He paGoTaer. B aToM cilydae Bee CBOMCTBA rpaduka HacTpansa-
IOTCA HEMOCPEACTBEHHO Ha CTPaHHLaX CBOMCTB. ITocie yCTaHORIEHHS B IEpeBe CBA3M
BhIX0fa BOB s MMriopTa BCeX HEOOXONMMEBIX HACTPOEK CIEAYET BBINOJHHUTEL KO-
MaHzy MeHio CepBic/OGHOBHTE CBA3H.

Pucynox 2.35 Bua napamMeTpoB IKaJbl.
2.4. MncTpyMeHTaNIBHASI Cpeaa MopsiaKa pa3paboTku npoexta Master SCADA.

OTOT BEIGOP HE ABJACTCA HKECTKHM, HO OT HEro 3aBHCAT yHAOGCTBO M CKOPOCTh
pa3paboTku npoekTa. PaspaboTka CTpyKTyphl TEXHHYECKHX CPE/ICTB B MPOEKTE Liesie-
co06pa3Ha TONbKO TOr/Aa, KOrAa Bbl MOJHOCTHIO ONPEEIHIIMCE C HEIO B )KH3HH, KOraa
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HM3BECTHO, M0 KAKHM KaHAAM CBSI3H IEpEAIOTCA JaHHbIE, KaKue BhIOpaHEl KOHTPOJI-
JIEPBI K MOMYJIH PAaCIIMPEeHHs, KAKOH (DH3HYECKHH CUrHAI K KakOMY BXOJy HIIH BEIXOLY
nonkimoyeH. Ho, ecnu Bee nepednciieHHOe HAXOJMTICA €INe B CHIPOM BHIE, HAYEro
CTPAIIHOTO — BBl MOXKETE HadaTh pa3paboTKy NpOEKTa, CTapTOBaB OT CTPYKTYPEI aBTO-
MaTH3NPYEeMOro 06bekTa, ero (yHKLUHOHAIBHEIX CBSA3€H, JIOTMKH €ro KOHTPOJA
YNPABJIeHHd, TO €CTh HOPMHUpYs NEPERO 0OBEKTA.

MasterSCADA nossonser pa3pabaTsiBars NpOEKT B JEOGOM IOPAZKE, B TOM
9HCIIe U NapaUIensHo. ECIM 910 JeNaioT pasHble pa3paboTIHKH Ha pasHBIX KOMIIBIO-
Tepax, TO yHoGHee, 9TO6EI (rOJIOBHOM MPOEKT, B KOTOPEIH OyAyT MOTOM KOMHPO-
BAaTECs OT/ENBHO pa3paboTaHHEIE YaCTH, HAXOMMWICA Y TOrO, KTO OTBEYAET 3 [IEpEBO
cuctemsl. He 3aGy/sTe, 910 NpoeKTHPOBAHKE — 3TO HTEPALMOHHEIH MPOLECC H «CThI-
KOBATE) HMEET CMBICII TOJIBKO MOJIHOCTBEO 3aKOHIEHHBIE H OT/IKEHHBIC 9aCTH.

OTeBHO PaspaBoTaHHbIe YaCTH NPOEKTA TPEGYIOT YCTAHORJIEHNS CBA3CH YT
C Ipyrom.

Csi3H, Kak U GONBIMHCTEO ApyruX medicTenit B MasterSCADA, HacTpauBa-
FOTCHl (MBIIBIOY. PasnuuaroT [pa THNa CBsi3ell: NpAMBIE, KOTa AaHHBIC OT MNEPEMEH=
HOMH-BBIXON1a 63 KaKkou-1n60o oﬁpaﬁo’rku cpasy jke MoCTynaioT K riepeMeHHOH-BXO/Y,
¥ KOCBEHHBIE — HANPUMep, KOT/ia ONHA NepeMeHHas ARETCA HCTOTHHKOM JULL apry=
MEHTOB (JOPMyJIBI pacdera WM COOBITHS.

WTak, uTo6hl Opranm3oBaTh MpAMYIO CBA3b MEXIy MEPEMEHHBIMH HPOCKTA
MasterSCADA, HyxHo nepersHyTs, yaepxiusas JIK, ofiHy NepeMeHHyI0 Ha JpYIyIo.
B Mecte, rie cBi3b MoXeT GEITh yCTaHORNEHa, 0603HaYCHHE MaHHMTYJATOPa NPHMET
BHJL (/%; OTIYCTHB JIERYIO KHOMKY MEILIH, BEI YBHAHTE, HTO K CTAHAAPTHOMY 0003Ha-
HEHHIO NEPEMEHHON 106aBHTCA PO30Bas BEPTHKANBHAS YepTa — IT0 TOBOPHT O TOM,
9TO CB3b yCTaHOBNeHa (PucyHok 2.36.).

[epeMeHHasa-BXoA
[epeMeHHas-BbIX0A
PrcyHok 2.36. O6o3HaueHne NPsIMBIX CBsI3ei

B cyuae ecin Pa3paGOTYHK NPOEKTA IBITAeTCH YCTAHOBHMTH CBA3B, IPH KOTOPOH
BO3MOXHA NIOTeps TOYHOCTH (HANpHMep, My BEIIECTBEHHEIM JBOHHOH TOYHOCTH
BLIXONIOM ZI€pCBA OGbeKTa M BXOZOM JlepeBa CHMCTEMEI LEJIOro THIa),
MasterSCADA orcrnennt 310 1 BEIIaCT NpeynpeskacHHe.

A TOro wT06H! pasopsars mpaMyro crs3, nocTaTouHo HaaTs [IK9 Ha mepe-

MEHHOH M B NOSBUBIIEMCS KOHTEKCTHOM MEHIO BEITNIOJIHUTE IyHKT Pa3opBark CBA3b.
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Ecnu HeobXxomuMo CBsi3aTh nepeMeHHyro JEo60ro M3 HepeBheB C apryMeHToM ¢op-
MYJIBI
COOBITHA HIIK pacdera, TO B 3TOM CITydae alrOpHTM OyJeT TakuM:

" Bryenure nepeMeHHy0 COGBITHE WIN pacder B iepeBe 00BEKTOB.

= [lepeiinuTe Ha cTpanHuLy CBOHCTE DopMyIa.

= Ileperamure JIK Hy>kKHYIO NEPEMEHHYIO B TabJIMIly CTpaHHLBI CBOMCTB.

= [Jocne 3TOro Bbl CMOXKETE HMCIOJB30BaTh 3HAYCHHE NMEpeMEeHHOH B ¢dopmyre.
Crioco6 cozmanns GopMys1 paccMOTPUM B OAHOM M3 CIEAYIOLIMX IJIaB.

=  Y7januB nepeMeHHyr0 U3 TabIHLBI CTPaHHIB] CBOUCTB POpMyJia, BBl TEM CaMBbIM
pasopeere

= CBA3B.

= Yro6BI ONEpaTHBHO ONpPENEeNIUTh, KaKHe CBA3H MMEET Ta WIH HHas NepeMeHHasi,
JI0CTaTO9HO

=  BEIJICJINTH €€ B IepeBe U NepeiTy Ha CTpaHHIly CBOMCTB CrMCOK CBs3€H. Ha nan-
HO# CTpaHHIe 0TOOPKAIOTCS KaK MpsAMBIe CBA3H, TaK U KOCBEHHBIE.

= Co3szanue cBA3el B NpoeKTe — O9eHb BaKHas 3ajada. Pewas ee, camoe riiaBHoe
— He JIONyCTUTh OIMO0K!

= MasterSCADA no3BoJIs€T epeTackuBaTh MEPEMEHHYIO B IEPEBO OOHEKTOB M3

JZiepeBa CHCTeMBI HECKOJIBKO pa3. Ha nepBElif B3risn 9TO MOXKET MOKa3aThCs paspa-
60TYHKY YAOGHBIM, HO IPABMIIBHO JIK 3TO?

Jagaiite pa3bepeM CHTYaluio: NPOEKT FOTOB K BHEAPEHHIO, HO B MOMEHT  ITyC-
KOHAJIaJIKM OTKA3BIBAeT KAKOW-TM60  MOAYJIb  BBOJA/BBIBOJA. DKCTPEHHO 9 311ech
u nanee [TK — «npaBast KHOIIKA MBI MPOU3BOAMTCS 3aMeHa, HO BMECTO HCIOJIb3ye-
MOT0 MOMYJIsl YCTaHABJIMBAIOT CXOAHBIN 10 CBOMCTBaM NMpHOOp APYroro nMpou3BOOM-
Tens. D10 nosJeder 3a co6oi cMeHy koHdurypauun OPC- cepBepa M, KakK CIe/ICTBUE,
M3MEHEeHHe JepeBa CHCTEMBI.

Ecnu kaxknas nepeMeHHas iepesa CUCTeMbl OyIeT CBsi3aHa C HECKOJIBKMMH Ie-
PEMEHHBIMH JiepeBa 00BEKTOB, TO MOTPeOyeTCs 3HA9UTENBHO G0JIbIIIE BPEMEHH, 9TOOBI
BOCCTAaHOBHTB NpoeKT. JliA peineHHs JaHHOM 3aJadyd MOXCHO MCIOJIb30BaTh CEPBHC
BHeHUX cBA3ei win OB [Tosropurens. [Tpy KONMPOBAaHMM, BCTABKE M3 NAJIMTPHI I1e-
PEMEHHBIX WIH 0GBEKTOB, B Cllydae €CJIH OHM MMEIOT BHELUHHE CBSA3H, aBTOMATHYECKH
MOABHTCA OKHO BOCCTAHORBJIEHMA CBA3ei. OCHOBA MOCTPOCHMsA JIOTMKH KOHTPOJISI U
ynpasnenns B MasterSCADA — 310 mepeziada JaHHBIX MO CBA3SM MEXIy repemMeH-
HeIMH. HampuMmep, oT aHanoroeoro Bxoja MOAyJisi (I€pPEBO CHCTEMBI), K KOTOPOMY
noAKmoYeH (pHU3HIeCKuii naTduK ypoBHA B 6ake, 3HaueHUeE nepenaercsa B GIOK nep-
BHYHOM 06paboTKH napamerpa, npuHaexamui o6bekTy Bak (1epero oobexra), a oT
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37T0r0 6110Ka — B ZIOKYMEHTHI JaHHOTO 06BeKTa (MHEMOCXEMY, TPEeHN, JKypHall C000-
IEHAH U T. 1.).

Eme pa3 o6parim BHIMaHHUe, 9TO 1 YCHIEITHOM pa3paboTKM K2KIOr0 NPOEKTa
OYeHb BKHO, KaK MOXHO GBICTpEe MOHATE, KAKHME CBA3H ABJIAIOTCH yCTOHIHBBIMH, 2
KaKHE MOI'yT MEHATECA B POLECCe pa3paGoTKK WK MOAU(HKALUH NPOEKTa.
Bepremcs k y 1p ypOBHS HEOOXOHMMO OToOpakarh

pYy. Had

Ha MHeMOCXeMe 6aka, a IpH ero BEIXOJIE 32 YCTAHOBJICHHBIE FPaHHIEI OpMUpOBATE
coobmenus. Otciona CJIEIYeT, YTO BCE BHILIENepedrCIeHHOe NOIDKHO NpHHAUICKATE
065exTy Bak. A BOT MCTOYHHK CHTHAJIa B BHAE aHAJIOTOBOIO BXOA@ MOZYJIA MOXET
MEHATECS — CeHuac MbI NOMKIIOYWINCH K OHOMY BXOJY, a IPH €ro HeHCNpPaBHOCTH
MOJKEM (TIEDEKMHYTH KOHITED OT (PU3HIECKOr0 JATIMKA POBHS M Ha COCEIHHH CBO-
OozHEIH BXOZI. OTCIONA BRIBOJ; TAKas CBA3b ABJISAETCS BHEIIHEH U IOJDKHA JIETKO yCTa-
HaBJIHBATECS B OJIHOM-EIMHCTBEHHOM MECTE.

Ecnn 651 MBI CBA3aM CHIHAJ OT aHAIOrOBOrO BXOMA MOJYJIA OTACIBHO C K=
0¥ 06paGOTKO WM OKYMEHTOM, IIe OH HCHIONB3YETCs, TO MPOLEAypa 3aMEHBI CTala
ObI TpynioeMKoi. Ho MBI crieniaeM B paMKkax 06HeKTa OfiHy-€MHCTBEHHYIO MepeMCH-
HYI0 YPOBEHS, KOTOpast M Gy/IeT OTBEYaTh 3a CBA3b C PEaTbHEIM HCTOYHHKOM CHIHAIA,
a OCTAbHBIE Ero NOTpeGUTENH MOJyyaT 3HadeHue yxKe OT Hee. TeM caMbIM 3aMeHa
CHrHaJIa, MCTOJIb3yeMOro BO MHOTHX 06paboTkax Win
JIOKYMEHTaX, CBEeTcsi K 3aMeHe €JUHCTBEHHOM CBA3HM, €CJIM MBI H3HAYaJIbHO Npa-
BUWIBHO CTPYINHUPOBATH OGBHEKTE! M MEpEMEHHEIE.

2.5. Ilepemennbie 005 eKTOB M dynxuuonanbHbIe 610KkH Master SCADA

Hapany ¢ nepemennsivu MasterSCADA Juis co37iaHust JIOTHKH paboThl npo-
€KTa, 00paboTKK CHrHANOB U pelllenys Apyrux 3anad B JepeBe 0OHEKTOB HCMONIB3Y-
10TCsl QYHKIHOHANEHBIE 6710KH, :

DyHKIMOHANBHEIH 610K HMEeT Hab0p BXOJIOB, BEIXOJIOB H BCTPOCHHYIO JIOTHKY
PaboTEL, T. €. B PeHMe HCTIONHEHUS SEMEHT 06pabarsiBaeT NOCTyNHBLINE HA €ro
BXOZIBI, IAHHEIE [10 3aNaHHOM NPOrpaMMe, a pesyJIbTaT 0TOOpaKaeTCs Ha ero BEIXOAaX.
HekoTopsie yHKuMOHANBHEIe 67I0KH HMEIOT Takoke CBOE AWHAMMYECKOE OTOOpakKe-
HHE B rPadHYeCKiX OKHax (MHEMOCXEMAX), CITHCOK FeHepHPYEMBIX COOGIIeHHMH U Pl
JpYTHX CBOHCTB OGBEKTOB — MX MBI GyZeM Ha3kIBaTh BH3yaIbHEIMH ()yHKIHOHATE-

HBIMH GIokamu. [ns ynoGersa paspaGoTankos ®F pas 1 110 YMO. 0 Ha He-
CKOJIBKO KaTeropmui,

Kareropun O6paGorka cursanos 1 Beraucrienns ciyxar mis 06paGoTKi aHa-

JIOrOBRIX, IMCKPETHBIX W CTPOKOBBIX BeMYMH. Bonbmas wacts OB, 0THOCALIMXCSA K
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Kareropuu Beraucienus, qy6nupyroT BO3MOXKHOCTH BEIYHCIIEHHH, pealn30BaHHbIC B
(opMysiax nepeMeHHBIX pacdeT M COOBITHE, N03TOMY HMCHOJIB3YFOTCA, TONBKO KOoraa
npolecc BEUMCIEHHH TpebyeT BU3YalbHOTO MpeCTABIeHHs B BHAE rpapuyeckoi
cxeMs! DyHKLHOHATEHEIX 6710K0B (06 3TOM MBI ele NOroBopuM B JanbHeimem). On-
HaKo 06paTHTe BHUMaHME Ha TO, 9TO HOPMYJIBI He MOIEPXKHBAIOT 06pabOTKH CTPOK.
B atom cirygae cootercTByromue OB 6yayT eqUHCTBEHHBIM BapHaHTOM 00paboTKH,
3a MCKITIOYEHHEM HANHCaHUs POrpamMM Ha A3bIKax BBICOKOTO YpPOBHs (00 3TOM Taksxke
Janee).

HcronsurensHBle MEXaHHU3MBI — B 9TON KaTeropuH HaIUIH CBOE MECTO Haubo-

Jiee gacto Berpeqaromuecs B ACYTIT ncrnonHUTeIbHBIE MEXaHH3MBI: 3a/IBIDKKH, Kila-
TIaHbl, HACOCHI H T. I1. DJIEMEHTEI IPEJICTABJIEHE] KaK B KJIACCHIECKOM MHEMOHHIECKOM
BHJIE, TaK U B TCEBOHATYpaILHOM rpaduke. Ha nepeeiii B3rsiA MOXKET MOKa3aThes,
9TO JiaHHas KaTeropusi HEMHOrOYMCIIEHHas, a MepedeHb pPearbHoro o60pynoBaHus,
JIOrHKY paboTEI KOTOPOTO IOJDKHEI OTIUCHIBATE 3TH JIEMEHTEI, HAMHOTO IHpe. OnHAKO
6Gnaronaps rubkum Hactpoiikam onun BOB MasterSCADA u3 KaTeropuu Mcnonau-
TENLHBIE MEXaHU3MBI MOXKET 3aMEHHTH JIECATKH 3JIeMEeHTOB. B HekoTopsix BOB Bun
H300p2)KEHHs BHIGMPAETCS M3 CIUCKA JOCTYMHBIX (HANpHMep, OfIHA H3 PA3HOBHIHO-
CTeH KIanaHoB: My(TOBEIH, (IaHUEBHIH, AuadparMeHHEIN 1 T. 1.), HO €CTh M YHUBEp-
CalbHEIE, e BEIGOP H300paXKeHHs 0CTAeTCs LEeTMKOM 3a NoJh30BaTeneM, — 370 BOB
JBYXIO3MUMOHHEIN HCMONHATENBHBIN MEXaHH3M © BBIOOPOM M306p@KEHNH, @ TaKoKe
B®B Tunammaeckuit UM.

Harauky n Annapare! conepxar BOB, KoTopsie YA0GHO HCTIONE30BATS HPH CO-
31aHuH MHeMocxeM. [To 9MCIIeHHOCTH 1 BOCTPeGOBAHHOCTH OHI 3HATHTENBHO YCTy-
TAlOT APYriM KaTeropusam nanurpsl MasterSCADA. Tak, Jlarauky $akTHIecKu my6-
JIHPYIOT BU3yaNnbHbIE BO3MOXCHOCTH OOBIMHBIX nepeMenHbx MasterSCADA, a Anna-
PaTkbl HacTo CIOXHEE MPEeJCTaBIeHHBIX NPOCTEHIINX ciTydaes. PeanbHble annapars
PCATH3YIOTCA BO3MOXKHOCTAMU 06bekToB MasterSCADA 1 coXpaHsIoTCs paspabor-
YHKaMH B MX I0JIb30BATENLCKUX OHOIHOTEKax.,

OueHpb 9acTo pasBUTHE NaKeTa 3aBUCHT OT BBICKA3aHHBIX MOJB30BATENSAMH M0~
XKEJIaHH, O3TOMY €CJIM Y Bac ecTh HeOOXOAMMOCTH B HOBBIX 3JIEMEHTAX, TO, M0XKa-
Jyiicra, obpamaiitech K HaMm ¢ JII06BIMH NpeioxkeHHaMu. He 3abrisaiite, 910 HHTEp-
deiicer co3nanns HOBBIX DB OTKPHITHI M BBl MOXETE CAeNaTh X CAMOCTOATENEHO. Bo
MHOTHX CITydasX NMpoLie CO3AaTh U COXPaHUTL B GUONHOTEKE 0OBEKTEI NpoeKTa.

BeIBalOT CHTyalMH, KOr[a pealbHbIH CHrHajn HeoOXOIMMO 3aMEHHMTh 3Haue-
HHEM, M3MEHSIOLIMMCS MO TOMY WIM MHOMY 3akOHy. M XOTs Takas BO3MOXHOCTh
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TIPE/I0CTARIIeHA CPEACTBaMH () OPMUPOBAHKA 3HAYEHHI CAMHX TepEMEHHBIX (CM. CTpa-
HHLY CBOHCTB Onpoc), TeM He MeHee MHOra HarsAHee Oy IeT HCII0IE30BATS B pelie-
HUH 3TOH 3a1a4H KaTeropuro I'eHepaTops! 3Ha4eHUi.

@B rpynner Pa6ota co BpemMeHeM NOMOTYT ONpe/EHTh METKY BPEMEHH repe-
MEHHOH, BEIIATh HMMYJIEC B ONpe/esIeHHEI MOMEHT BDEMEHH, U MHOT0E JIpyroe.

B cucremax, rie MasterSCADA BEINONHsAET QyHKIHH PEryTHpOBaHKs H yIIpas-
JIeHHs, pa3paboTaHKH WKPOKO HCNONE3YIOT OB U3 KaTeropun YIpaBleHHe: L{uxio-
rpamma, Perynarop, 3aparaux.

Bo3M0XXHOCTH 3anucH 1 9TeHus U3 (aitos, 06pauIeHns K JEOO0MY 3Ha9EHHIO, COXpa-
HeHHoMy MasterSCADA, peanusyiotcs ®B u3 kareropuy Pa6ota ¢ apXHBOM.

Jlns pemenus OTpacieBsIX 3anad B NanATpe (hyHKUMOHANEHEIX OJIOKOB HMECTCH
Kkareropust Orpaciiessie 6u6ioTeKH, KOTOpas BKJII09aeT B ce6s Mo/ipas/iesbl: Teruio-
HepreTyka, BeHTHIMA 1 KOHIMIHOHAPOBAHHE, DIEKTPOIHEpreTrKa. BesycioBHo,
9Ta KaTeropus ewe Oy/eT pasBUBaTLCA M NONOHATECS HOBBIMH pasfiellaMu.

Heorpanusentbie BO3MOKHOCTH OTKpBIBAET Mepes| pa3paboTIMKOM KaTeropus Cory-
eGHbIe. OB 3T0} KATErOPHH NO3BOJIAIOT HE TONBKO ONPEIENHTH, KAKOH oreparop pa-
Goraer B pexume ucnonHeHus B HACTOSLIMI MOMEHT, COXpaHHTh Kakue-1u60 JOKY-
MEHTEI  NPOEKTAa WM  3amyCTWTh BHEIIHee [NpWIOXKCHHE M3  HMHT! epderica
MasterSCADA, Ho u DPaCIIMPHTE CTaHIApTHBIE BO3MOXHOCTH NPH MOMOIIH A3EIKOB
nporpaMmuposanus ST (cranpapr MOK 61131-3) mwin C# (B CkpunT).

Koueano, nrorma BCTPEYAIOTCA 3a/adH, KOTOPHIE CJIOKHO PEUIMTh CTaniapT=
HBIMHU CrI0CO0aMH, HO ke B ITHX HENpOCTHIX CHTYALUAX MBI HE OCTABJLieM HALIHX
KIHEHTO Ge3 nonnepxku. Ecii nosb308ate;ts MMeeT JOCTATOHEIH ONBIT B IIPOrpaM-
MHPOBAHHH M BPEM3, TO MBI PEKOMEH/TyeM CO3/IaBaTh CBOH COOCTBEHHBIE (PYHKLMO-
HAIBHEIE OJIOKH, OCHOBEIBAWCL HA OKYMEHTAUWH, KOTOpas yYCTAHABHBAETCH COB-
MECTHO ¢ o000 Bepcrel MasterSCADA. Ee moxHo Haitti o agpecy ITyck — Bee
NPOTPamMME! — MasterSCADA ~ JlokymenTanst — PyKoBOJCTBO 110 paspaborke @B H
ApaitBepos. Bl xe y pa3paboranka anpanshas CHTYAIIA, TO M1 MOXKEM 1 CaMH Pas-
padorars nop samy sanasy ©F na JOCTYNHEIX YCIOBHSX 8.

Ionb3oBarens moxer TiepepacnpeseuTh 3JIEMEHTHI MEeXIY KareropuiMH 1o

CBOCMY YCMOTPEHHIO NP OMOIIH NyHKTa IABHORO MeHIo nporpamml CepsHc— Op-
rasaizep — B,

Penakrop cxem GYHKIMOHANEHBIX 6710KOB

Penaxtop npenua H U1 CC CXeM (yHKIIHC HEIX GJIOKOB.
Cxema QyHKumoRabHEX 6210KOB onHCEIBaeT TIOPAMIOK BBINOJIHEHHS GJIOKOB M CBA3H
10 NEPCAAYH NAHHBIX OT BEIXOKA 01HO-T0 GlioKa K BXOJaM JIpYrHX GJIOKOB.
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Cxema (yHKIHMOHATHHEIX GTIOKOB NpEACTaBysieT co6oit rpaduaeckoe oTobpa-
JxeHue Ha6opa (yHKLMOHANEHEIX 6JI0KOB, NpUHAIIE AKX 06BeKTy. Kaknomy 00B-
€KTY MOXET NpHHAIIEXaTh He 60Jee OIHOH CXeMB.

PaCouan
oBnacte.

Pucynox 2.37. Warepdeiic oxHa m3MeHeHHe 60K cXeM

PaGouas obnacTe npegHasHaYeHa w11 0To6p M PENaKTHPOBAHUA CXEMBI
(ynxuponamsHex 610KoB. Ha cxeme 0TOGpaxcaroTcsi BCE MEpEMEHHBIE, (yHKIHO-
HaJIbHbIE 67I0KH M 06BEKTEI, BXOAAIIHE B COCTAB TEKYIIEro 06beKTa.

DJIeMEHTEI CXeMbl (YHKIMOHANEHBIX 6I0KOB:

* OyHKOMOHATBLHEIE 6710KH;

* BusyansHeie QyHKUMOHANBHEIE GII0KH;

* O6bexTsI M3 nepeBa 0GbekTos [TpoekTa, NOTIHHEHHEIE 0GHEKTY, KOTOPOMY MpH-
HaJIeXHAT CXema;

* 'pynne! nepeMeHHbIX;

CaoiicTBa cxems1 oTo6paxaroTest Ha nanenu Croiicrea. CylecTsyeT [Ba pexuma
HAaCTPOMKH: HACTPOHKa OCHOBHBIX CBOMCTB M HACTPOMKA LIBETOB CXeMBbI. JIis peakTu-
POBaHHs OCHOBHBIX CBOHCTB, HEOGXOAMMO IIETKHYTH MBIIEIO N0 MKOHKe & naneny

MHCTPYMEHTOB, JIH00, LIENKHYB MBIMIBIO MO MyCTOMY MECTY CXEeMEI, MepeiTH Ha na-
Hesb CBo#cTBa
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MarpeTusm True

i Mokazbisars nodndcn | True

{4 MoKkaseiBaTh CETRY True
{Pasnep 5 16; 16

| —

Pucynok 2.38. Ilanens 6710Ka CBOHCTB

CgrolicTsa cxemsr:

® Marserusm - BEIDABHUBAET 3JIEMEHTEI 110 y3J1aM CETKH;

IMoka3skisats noxnucy - nokassaer TOZIIFCH HMEH 3JIEMEHTOB CXEMEL, HASER
HU BXOZIOB M BBIXOJIOB ()y HKIHOHAEHEIX GI0KOB;
® Tlokasisats cerky - BmOUaeT OTOOpaKeHHE CETKH Ha CXEME;
Pasmep suelikn - yeranasnusaer BEICOTY W LUHPHHY A9CHKH CETKH. ros
JU1s OTKpEITHS Nanenn CRoJiCTBa B peskiMe HaCTPOHKH LIBETOB CXEMBI, HEO %
AMMO LNENKHYTE MBIIBIO 10 MKoHKe K,
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Hanmenosanne

OToﬁpa)Kemie 3JIEMEHTOB HA cCXeme

BHowWHHA BUA

Onucaxue

OBbexThl

DYHKUMOHANbHbIe GnokM

Haumenosanue

U3aoBpaxeHus AoHepHIUX 0Bbek-
ToB. MepeneHHbie MpoexTa,
BXOAAWHE B COCTAB AO4EPHErO
obwexTa, oToSpaxaKTcA B Buae

mun),

B pexune oToGpakeHns nognu-
cefl pyHxyMoHanbHbie Grokt
BMeCTO UI06paKeH!A BXO-
A0B/BBIXOAOB BLIBOART HX KOPOT-
Kite MneHa.

Onucaxmne

TPynNLL NepemeHHsIX

Komanga

Pacust

Cobutue

SrauoHue

Orobpaxenne caszei
CyImecTByeT TpH THIA CBA3H: CBA3b C 3JIEMEHTOM JI04epHEro 06HEKTa, BHYTPEH-

HAA CBA3b M BHEIIHAA.

npucyTeTeyeT Tonbko 8 MSRT
(MCnonHWTeNLHEA CHETEMA
MastarSCADA)

npHcyTCTBYeT TonsKko B MSRT
(McnonuKTeNbHOR cHeTemMa
MaslerSCADA)

NPUCYTCTBYOT TONLXO B MSRT
(MCNONHITANLHAA CHETOMA
MasterSCADA)

BHYTpeHHAA CBA3b OCYIIECTRIISAETCA MEXCIY 3JIEMEHTaMH, KOTOPBIE HAXOMATCA
BHYTPH TeKy1ero ooseKTa Ha repBoM ypoBHe BJioxkKeHHocTH. Ha cxeme oToff

I0TCS OZIHMM M3 CIIEYIOIHX CIOCOGOB:

* JIMHUAMH, €CITH BBIXOJ HAXOAUTCH JIEBEE BXOAA;




* Ludpamu (Mapkepamu), eciv BEIXOZ HaXOIMTCSA NpaBee BXOJa.

kg

PucyHok 2.39. ®yHKUHOHANbLHAS 0JI0K cXeMa.

CBs3b ¢ 37IEMEHTOM OUepHEro 06BEKTA OCYIIECTBIIAETCS MEXKLY JIEMEHTOM TEKy-
L1ero 065eKTa M 3/IeMEHTOM Ji0uepHero 06beKTa, U BEINIAIUT Ha CXEME aHaJIOruIHO
BRYTpenHei cesu. [Tpy 3TOM, HO4EpHHI OGBEKT OTOBPAXACTCA B B G/I0Ka, HMEL0-
UIErO BXOJ(5I 1 BEIXOJIEI, KOTOpEIE NDECTARIAIOT BXOJEI H BEIXOJIb! BIOMKEHHEIX B HEM
SJIEMEHTOR. BXOIBY/BBIXO/T61 ZI09€HET0 O6HEKTa MOTYT OTOGPaKATECA OJHHM 3 ABYX
cnoco6os:

® CepEIM LBETOM - €CiH CBA3b YCTaHORJIEHA CO BXOZIOM/BBIXOZIOM (yHKLHOHANB™
HOTO 6110Ka, BXOIAIIEro B COCTaB J0YepHEro 06BeKTa (WiH JH060oro Apyroro 005EKTe
TNpHHAIUIEKAINEro A0depHeMy);

* CHHMM LIBETOM - eciii CBSA3B YCTaHOBJIEHA C JIF060# U3 NepEeMEHHBIX, npuHaIc:
PKaLKX HENOCPEICTBEHHO NOYEpHEMY 0GBEKTY.

Pucyrox 2.40. DyHKUHOHANBLHAS GJIOK CXeMa ¢ MOAKIIOUeHHeM 00beKTa
ynpasJieHHe.
BHeuHss cBssp OCYLICCTBIIETCA MEX/Ty 2JIEMEHTOM TeKyIlero ooseKra  aJie-
MEHTOM, HE BXOJSUINM HH B NaHHbIN 00BEKT, HH B JIEO60H U3 JoYepHUX. B 3TOM Ciry-
11ae eBA3b 0ToGpakacTes uHPOH, NoMemeHHOM B KpyT.

58



Pucynox 2.40. ®yHKuuoHANbHAS 610K HCMOJHATENBHOI0 MeXaHM3Ma.

2.6. O6bEKTHO-0PHEHTHPOBAHHBIH MOAX0

IlepeifneM HENMOCPEACTBEHHO K MeToAam

MOCTPOGHHS MpPOEKTOB B
MasterSCADA.

ITpu paspabortke npoexror MasterSCADA peKOMEHIYeTCs NpUIepKHUBAThCS
00BEKTHO- OPHEHTHPOBAHHOTO NOX0/a. B uem ero cyTh?

B «xaccuaeckix» SCADA-cucremax (6e3 0GBEKTHOrO MOAXO0AA) KOMIOHEHTEI
TPOEKTA HAXOMATCS B ONPEENEHHBIX paszieNax: OTACbHBIN Pas/eNl OKOH, OTAEIbHbIH
paspen rpaduKoB, OTAENBHEIH pasaen ¢ (GyHKUMOHATEHEIMA 6J0KaMH H CKpHITTamMy,
HekoTophie HadnHatoume nons3osarenyu MasterSCADA, panee pabotasinue ¢ apy-
rumu SCADA-naketamu, nerrarores U B MasterSCADA nepeHecTH noAobHyro apxu-
TEeKTypY, packianpiBas B OTHAEbHBIE 0GBEKTH! pa3HbIC JIEMEHTHI NpockTa. 310 B
KOPHE HEMpaBILHO.

O6sexT B MasterSCADA — 370 3KBMBATIEHT pealbHON TEXHOJIOTMHECKOH EANHHMIIEL
(uexa, yeTaHOBKH, Hacoca, Kiianasa u T. /1.). [1px 9T0M 00BeKT COIEPXKHT Kak Bee na-
PaMeTpEI 3TOH eMHNLIL] (TeMMepaTypa, AaBeH e, COCTOSHHE MEXaHH3MOB), TaK 1
aTpuGyThl: MHEMOCXEMBbI, OKHA yIPaBJIeHHs, BUDKET A OTOOp@KEHHA Ha MHEMO-
CX€ME BEPXHETO YPOBHA, rpaduKkH, OTUETHI U T. 1.

Yro paer o6wekTHBIN noaxon? INeproe ¥ OYEBHAHOE MPEHMYIIECTBO — YNAaKOBKa
BCEX CBOMCTB M aTpuGyTOB 3/eMeHTa B efuHbIH 06BeKT. To €CTh, Hanpumep, Bce na-
PamMeTphl 1 CBOHMCTBA HacOCa HAXOMATCA B OZIHOM o6BeKTe, a He pa3bpocaHs! B pasbix

9acTAX NpoekTax. B NMporpaMMMpOBaHWM TaKod MOJXOM HA3BIBACTCA (MHKANCYJis-
e,

BTopoe NpeMMyIeCTBO — THUPKHJ . PaspaGotaB o6®exT I
Hacoca) — CO3MAB UIA HEro Bce HeoOXOAMMBIE BXOJHBIC H BRIXO|
OKHa yNpaBJeHns, TPauK | T. [, — MOKHO NPHMEHATE €ro j

Hmep,




TPOEKTa. AHANIOTHYHO MOCTYNAIOT M C APYTHMH 3JIEMEHTaMU NpOEeKTa: KianaHaMi,
3aBIKKAMH, arperaTaMy Wid A2Ke LEeJBIMH LieXaMH. [TpH 3TOM €CiIH Hy>KHO Gyner
BHECTH TpaBKM B paboTy o6bekTa (HOGABHTH HOBEIE NEPEMEHHBIE, H3MCHHTE
HACTPOHKH), TO BHECTH NPABKH B OCTAILHEIE HE COCTABUT TpyAa — UL 9THX uenei B
MasterSCADA ects cnienpansHeii MexaHusM — [11a610H-DK3eMIULsp.

TpeTse npenMyIecTBo BhITEKAET M3 BTOPOTO —MHOMOKPATHOE HCTIOJIE30BAHHE Pas-
PaoTanHOro 06%eKTa B pasnMaHbIX NpoeKTax. 3a9acTyio pa3paboTIHK CHCTEM aBTO=
MaTH3auuu paboTaeT B ONpe/eNeHHOH OTPaCilH, ¥ palidHEIE POEKTEI B LIEJIOM 110-
XOXH: COCTAB 060PYHOBAHHA MPUMEPHO OMMHAKOBEIH, HO MOXXET OTJIHIAThCA KOMIIO-
HOBKA WM KOJIMYECTBO YCTPOMCTE. B Takux CHTYalHsX O9eHb yI0OHO HMETh Hapabo-
TaHHYIO 6a3y BCeX Y3/IOB M arperaToB M, HCIONE3Ys KX, COGHpaTh COGCTBEHHEIH NPO-
KT, KaK U3 KOHCTpyKTopa. B MasterSCADA 1 3THX LieJiei npeiHa3HadeHa 6u6IHO-
TeKa — B Hee NMOMEIAOTCS IEMEHTHI U3 OHOTO NPOEKTa, KOTOPEIE 3aTeM MOXKHO HC-
T0JIE30BaTh B APyrHX. [Ipy 3TOM HaclieoBaHKe CoXpanseTcs: ecili B GHOIHOTEKe 371€-
MEHT OyJIeT H3MEHeH, T IPABKH MOYKHO GyJIeT GEICTpO BHECTH B pealn30BaHHEIE PO-
€KTEL

Takum 06pa3om, 06eKTHEIH M0KX0/ N03BONAET, Co3aB 6asy 13 IAGIIOHHbIX 00B-
CKTOB- y3II0B, OBICTPO COGMPATh M3 HHX arperaThl, H3 arperaToB — LEX, a HX LEX0B
COOHpaTs el 3asox. ITpi 3ToM B GHONHOTEKY /Ul JANbHEHIIEr0 HOMOJE30BaHHA
MOXET GEITh NOMEIeH JI060H 06BeKT (Kak OT/eNbHEIN HACOC, TAK 1 LEeJIBIH LX) — 310
TOJIHOCTEIO 3aBHCHT OT THNH3UPOBaHHOCTH BallEro OGOP)’JIOBBHPUI.

Hanpumep, MonysHas KoTenEHas coctomT 13 creyroMHX Y3IOB (COCTAB MOKET
BapbUPOBATHECS):

® Komsi ¢ konmaecTsoM ot 1Byx Ko HecaTka.

* PeseprupoBannas TIapa UMPKYJISLHUOHHBIX HACOCOB BHYTPEHHErO KOHTYPa.
® Temi0o6mMeHHuK) — wis oTornenns u FBC (MO’eT OTCYTCTBOBATE).

® Hacocs nopaun.

Takim oBpasoM, werko BHmHa OGBexTHAA CTpyKTypa GyMyLIEro MPOEKTa.
MOo3kHo cospats oTnenEHEIe 0beKTE KOTJIOB, HACOCOB, TEIVI00GMEHHHKA, 2 3aTeM CO-
OHpars i3 Hux 6ynyme npoexrs. [Tpi 3TOM eci B 01HOM TPOGKTE KOTIOB BCETO 2
M HET TeMUI000MEHHHKa, 2 B IPYIOM KOTJIOB yrke 4 1 HCTIONB30BAHB JBa TEI006MEH-
HHK3, TO [I0CTPOERHE NPOeKTa B 060HX CTyuasx Gy/eT GEICTPEIM — HATIOJHATS AEPEBO
00BEKTOB HYXHbIMH 06T ekTaMu 13 6ubnHOTeKH, paccTaBHTE CBA3H (PACCTAHOBKA MO~

PKET GBITh aBTOMATH3HPOBAHA) H CKOMIOHOBATE Z0GaBJIeHHEBIE 3IEMEHTEI HAa MHEMO=
cxeme.



PaccMOTpHM ONHCAHHBIE MPUHLMIEI 06BEKTHOTO II0/IX0/1a Ha KOHKPETHOM MpH-
Mepe: JOMyCTHM, MMEETCs Y3l NMepeKkadkH KUIKOCTH, COCTOAIMH U3 Hacoca C ya-
CTOTHBIM Npeo6pazoBaTesieM U pacXooMepa.

Haanem paccMoTpenne 06BeKTHOTO MOAX0/a C HHKAMCYJIAIHH — Y TaKOBKH 3JIEMEHTOB
B 06TBEKT C CO3IaHHeM CBOMCTB M aTpubyToB. HiTak, BXOTHBIMU CHUTHATAMH SBIAIOTCA:
CocrosiHue Hacoca: BKIFOYEH WK BEIKIFOYEH.

* CocrosHHe aBapul Hacoca.
® BrIxosiHas 9acToTa ¢ 9aCTOTHOrO NpeofpasoBares.
= Pacxon )HIOKOCTH.
ATpubyTamMi IaHHOro 0GHEKTa MOTYT GEITE €ro JOKYMEHTEI: BHIDKET [uiA oTobpake-
HUA HA MHEMOCXeMe, COOCTBEHHAs MHEMOCXeMa W/ OKHO yTpaBJIeHns, TPeHI, OT-
qer.

HoGaeum B nepero cuctemsr OPC-cepsep Modbus Universal MasterOPC u Bera-

BHM BCE MEpEMEHHBIE W YNkl (KOHDUIypanus y Hac yxe 3aroTOBJIEHA 3apaHee
TNPWIOXKEeHa K JAHHOMY JCKY)

=-£ Komnsiorep 1
E1-20r¢ InSAT Modbus OPC Server DA
EAH Mopt
éH Kowtponnep
[élEﬂ Hacoc
H> Brntouen
b—) Asapna
% Yacrota
|>3> Pacxop
Pucynok 2.41. JlepeBo cuctemsr ¢ OPC-cepsepom

B ZiepeBe 06BEKTOR, Yepe3 KOHTEKCTHOE MEHIO 0GBEKTa, CO3TAIMM 0OBEKT
Y3en (PucyHOK2.42.) — B HeM MBI GyzieM pa3MeIaTh 2eMeHTbI yana.

Pucynox 2.42. O6bexT «Y3em»

Wrak, Hal y3es1 COCTOMT M3 Hacoca, YacTOTHOrO npeobpa3oBareid H pacxo/o-
Mepa. s Hacoca y Hac eCTh FOTOBBIH (hyHKIHOHANBHEIN 610K, JI06aBMM U3 MANUTPE!
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MHEMO-
(byHKIHOHANBHEIX 6710K0B paszena M cnoNHATeNbHEIE MEXaHH3MBI @B Hacoc
Huueckai (PucyHok 2.43.).

]
2
i

[} Pebora c apemont ¢
& 4 Orpacneone Gubmarens

KHH
Prcynok 2.43. Hcnonuurensubie Mexaunsmbl @B Hacoc MEeMOHHYEC

MoxxHo nepenmeroBats nannbii OB — HazoseM ero npocto Hacoc.

Hactporm manmsiii Hacoc. Met 6yzieM HCTIOTESOBATS €10 TOJEKO Jyisi 0T00Pa-
KCHHS COCTOSHMSL HACOCA U aBapHH, NI03TOMY Ha BKiajKe HacTpoiKy BEIIIIOTHM Bt~
XOZIel KOMaH), @ BXOZbI COCTOSIHUSA YCTaHOBMM B peskuM OTKPBIT (PHCYHOK 2.44.).

{{D6use | Apsie | Onpoc | Coosiiers | Dacropr. | Hactporc |
i~ Bowaqsr nummf———-‘ Bxaas! COCTORHUS =1

€ 06a “| C 06a
C Orxpoits Broyrs) "~ || & Orxpor [Bruoven)
€ 3akpois (Orkmows)

" 3akpor (Otknouer)
. Her { . Her

[~ Orobpaxars 6nokuposky
i~ CocTonnue ‘Asapus' wmﬁh ? . $12
IV Ot Bxona ‘Asapust’

[ocne HaxaTus kHonku Ipumennts y OB ocranercs HaGop BXOZOB, Kak Ha PHCYHKE
245

- él Heucnpaunom NUTAHUA

Pucynox 2.45. Bxoasr ®B «Hacocy
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VYcranosuM cBa3u — nepetaium OPC-nepemennrie Bmoden n Hacoc Ha 9KBH-
BAJICHTHBIE UM BXOJIBI B (hyHKUHMOHATEHOM 6i10Ke (PHCYHOK 2.46.). [TepeMenHsie 6y-
AYT HMETh KPaCHBIH HHAMKATOP — 3TO 03HAYAET, YTO NEepeMeHHas HMEET CBA3b.

éﬂ Hacoc
I H Brntoven
-+)i Asapna
r» Yacrora
P> Pacxoa
Ekm‘ Obvext
? Ysen
§ Braouex
%- H Bxog Asapus
i3 Crams Asapimo
'4--)| Hexncnpastocrs nuranvs

PucyHok 2.46. YceranoBka cBsizeit

Cneumansnoro yHKIMOHANEHOTO 6JI0Ka JyIs YaCTOTHOTO Npeobpa3oBatens B
MasterSCADA mer. Ho B nansom ciTydae oH M He Tpebyercs: oT npeobpasoBares
TOCTYNaeT TONILKO CHIHA YACTOTHI, KOTOPKIH HY)KHO OTOGpakaTh Ha MHEMOCXEME.

Ieperaumum OPC- nepemMeHHyio Yacrora B 00beKkT Y3en — OyAeT co34aH0 3HAYCHHE
Hactora (Pucyrok 2.47).

&l Korrponnep
8 Eﬂ Hacoc
-H Brnroven
i i-p>| Asapn
~[’)| Yacrora
L » Pacop

E-i{f O6vexr
aOEE

&-( Hacoc

f 14 Brmouen

i :»H Bxop Asapus

i == Crams Asapmio

: 13| Hencnpasrocrs nuranna

L Yacrora

PucyHok 2.47. Co3aaHne 3HAYEHHS YaCTOThI
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s epa Mbl pasme-
AHAIOTHIHO NOCTYNMM ¢ pacxoioM (PHCYHOK 2.48) — s pacXozioM 6p ma_rfm o
010
CTHM Ha MHEMOCXeMe HeGONBIION PHCYHOK, Hall KOTOpEIM Oyaer P
Kyliee 3HadeHue pacxosia. .
= Hacoc i
- 1| Braouen I
~p| Asapua i
] i
:_.H Yacrota 1“'
L 3| Pacxoa il

22 Yacrora !

% Pacxop i

Pucynok 2.48. CozaHue 3HaueHHsI pacxo/a

M1 nanonumm 06bekT nepemenHbIMH. B HalleM ciiydae B 065eKTe HeT BH)’T:
PCHHUX CBA3eH (CBA3ei My MepeMEeHHIMU HCKITIOYHMTEIEHO BHYTPH 00BEKTa), O
HAKO B GONBIINHCTBE 0GHEKTOB OHH npucyTCTRYIOT. [T03TOMY O4€eHb YAOOHO, KOrAd
BCE BHEIIHKE CBA3M 06heKTa (KaK BXOJHEIE, TAK 1 BRIXOIHBIE) PACTIONOKEHB] B OJIHOM
MecTe.

113 5T0r0 y 06BeKTA MOXKHO BIUTIOYHTS CepBUC BHEWHHUX CBA3eH. [Ipa aKTHBa-
MU IaHHOTO cepBuca B 06bekTe J06aBIAoTCH TNOBTOPHTEIIH, BXO/B! KOTOPBIX — 3T0
BHEIIHHE CBA3M, a BBIXOMBI

— BHYTPEHHUE CBsA3H. Bheum 06bekT 1 Ha BKIanke BHELIHHE CBS3H BKIIOUHMM JaH-
HbIH cepBuc (PucyHok 2.49).

[ee—

ot oy AT Mo O by P o et St ot

Pucyrox 2.49. Cepeuc «Buemmue casizimy



Teneps BCE CBA3M Y HAC HAXOUATCA B OHHOM MECTE, 9T0 0byerduT paboty ¢
HUMH, 0COGEHHO eciTi 06BeKT GyzeT nomelueH B GU6IHOTEKY.
Teneps cozpanum aTpubyTE! 06BEKTa — B JaHHOM CJTydae paziiuuHbIe AOKYMEHTEL
Coananvm y oG'beK'ra MHemocxemy JiesiaeM 3To Ha Bkianke OkHa (PucyHok 2.50).

6ume| Ovﬁoc] Orverst Iaanwl}’m
R T Wiaot
é?@ i 'Omwncgmqmgmfo:ancMo?«em c
Bxogsl : = : T h &
BH Biete I 1] | Muesocxera | Howxyuaus
{1 Benouen '; Oxxo ofmexra Hosoe oxmol
{ "H Bxop Asapi i1} [oxxe ympasnewen Hosoe oxio)
H Yacrora it} [Panep= e |
| LB pacon Penens
BEH BHyTpentue || [MacEpaxerse ofnexwa |Homou o B
Brnouen b HAARASE z
l -3 Bxoa Asapua
1 H&l Yacrora :
3 Pacxon = e
8- Hacoc f j v Co:nm | Iy gaamm:.
"N if] — el -

Pucynok 2.50. CO.’!II:!HHC MHEMOCXeMBI

Ha muemocxemy n106aBum sam Hacoc — BBITAILUM €ro JIeBOH KiaBHIe Mpiuu (Pu-
CyHOK 2.51).

B |

=
Eﬂ Bxogbr
ITJ (D Hacoc
i B’l Bratouen
H Bxoa Asapua
ﬂ Cusatb Asaputo

%{ Hewcnpasnocrs nuratus
Yacrora

U=
=
=

Pucynox 2.51. Beragka KOHTPOJIA HACOCA HA MHEMOCXeMY

AnarnornaHo Berramum Yacrory u Pacxon (PHCyHOK 2.52).



= Boan
- Hacoc
{4 Brmosexn
B Boadepia
p '){ Crste Asapimo
-3 Heucnpasocms nimanua
(ad Uacvora!
2! Pacon

Pucyrox 2.52. Co3fanue KOHTPOJIOB YaCTOTHI H pacxoaa

MO’HO pasMecTHTs Ha MHEMOCXEME H Jpyrie 2JIEMEHTEI: TPYOEI, PasuIHyio
rpaduky u T. 1. OrpaHA9uMCcs TONBKO CO3[aHHeM HeGOoMBLIOro TpeHaa c rpaduKoM
pacxona. M3 namurpel MEHEeMOCXeME, B3 Binankd OKHa, JOOABHM 3JIEMEHT Tpenn
¥ BBITAIIHM B HETO IEPEMEHHYIO
Pacxon. Muemocxema nomina OJIy9MTECS TAKOH, Kak Ha 2.53.
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Pucynok 2.53. Fotopasi MHeMocxema

Onnako Haw ysen HY>KHO BCTpauBaTh B MHEMOCXEMBI — TO €CTh OH JIOJDKEH

HMETE KOKTPOJI C rpadukoi, nudopmaumeii 06 065eKTe M BO3MOKHOCTHIO OTKPITHS
OKOH.

66



=
4

Bxoasi
Hacoc
H Brnouen

@I

-—-—-—«m—sG

'r W Yacrora

"" Pacxon

' a zeem

]
o
g
g

i-{r){ Bxog Aeapua
I = Crsro Asapuro
1.2 Hencrpasocrs nuranus |

G ER [T TR A

Pucynox 2.54. Beraka u306pareHust 00bEKTa B MHEMOCXeMY APYroro 06sexTa

To ects Teneps 06beKT — MONHOCTHIO 3aKOHUEHHBI GKBUBAIEHT PEATBHOTO
Y3713, ¥ €ro MOXKHO BCTpaMBaTh B NPOEKTHL. [l npuMepa clieaeM ABe KOMHH JaHHOro
Hac0Ca (B IEPEBO CHCTEMEI GBUTH O6ABJIEHE! elme OPC-niepeMeHHEIE JUIsl HACOCOB).

B85 Cucrema
55 Komnwiotep 1
E1-2¢ InSAT Modbus OPC Server DA
& Nopr
5] H Kowtponnep
E] H Hacoc
. E“ Hacocl
H Hacoc2
‘ P Bratouen
=P Asapun
"‘H Yacrora
. P-cxon

Pucynox 2.55. {ly6:anposanne 065eKT0B

Mexannam «I11a6non-Dx3emmspy

ITofxoz, MPH KOTOPOM CO3AKOTCS OTAENLHEIE 3IEMEHTBI, 8 3aTeM H3 HHX KOM-
TUIEKTYeTCA NPOEKT, OdeHs yo6eH. Ho ecTh B HeM i HEOCTATOK — 00A3ATEIEHO MO
TpeGyercs BHECTH H3MEHEHNs B KaKo#-u60 anemeHT. HaMeHeHHE MOXKET OBITh BbI-
3BAHO WM HEKOPPEKTHON paGoTOM aJleMeHTa H3-3a KaKOH-1H00 OLIMOKH, WK JKe
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HE06XOMMOCTEIO I0GABUTH KAKOH-NHG0 HOBEIH (yHKIKMOHA (HanpuMep, AOOABHTE
TepPEMEHHBIE WM CEPBUCHBIE OKHA).

B MasterSCADA ects pemmerue 3Toi Ipo6ieMbl: [yis 9THX LeJled NpeHasHa-
9eH Mexanusm [1a6non-Ox3emmsap. CyTh JaHHOTO MEXaHH3Ma CBOIUTCS K CIIE/YI0=
LIEMY: OJIUH W3 00BEKTOB Ha3HaYaercs WabJIOHOM, TOCTIe 9ero HaYHHAETCs ero THPa-
JKHPOBaHHE — 0OBEKT KONUPYETCs ¥ BCTARIACTCA B HY)KHBIE 9aCTH MPOEKTa, KaOKHIBIA
O6BEKT CTAHOBHTCS 3K3eMIUIAPOM-IIAGIOHOM. 3aTeM, ecii TpeOyeTCs BHECTH Kakue-
J1100 NPABKH, OHA BHOCATCA B 1Na6y10H. [Tocie 9ero, HCnoNb3ys CrenuabHyro 3a-
KIIAZIKy abJ0HHOT0 065heKTa, H3MEHEe ) BHOCATCS B 3K3eMIULAPEL. [1pa 3TOM 110~
IYCKACTCs BHOCHTB HE BCE U3MEHEHHMS, 9TO MO3BOJLAET 00ECIednTh YHHUKAEHOCTE
KaJKJI0r0 9K3eMILIApa. PaccMOTpHM JIaHHbIH MEXaHH3M Ha BCE TOM € HacoCe.

Ynanum Yaenl u Yaen2: Mel cKONMpOBaH, He BKJIOUHB matyioH y Yanal, no-
9TOMY BHOCHTH H3MEHEHUsI MBI HE CMOXKEM.

V obnekra Y3en Ha Bkianke O6Lue noCTaBHM ranogky L1a6yoH.

s rood Aowal 0 [Tpmsa] el ¥ Piciama Bisions amo eror 1

W [Gen @) | comimn.. | Boccuten

Emcm'

Pucynok 2.56. Biiouenue ma6oHa

Iocne naxarust keonku [pUMeRHTS 3Ha40K 0GBEKTA IOMEHseT CBO BHEll-

HHH BUI: MKOHKA MANKy CTaHeT 3€JIEHOH — 3TO 03HAYaeT, YTO JAHHBIM 00BEKT SBJISA-
ercs mabnoHom.

E-iif O6uexr |
=] a Ysen {
o
& (® Hacoc
i B’] Bxniouen
i - BroaAsapus |
1 i~ Crats Asapuio |
i L= Heucnpassocrs numanua |
-4 Yacrora [

L pacxoq

Pucynok 2.57. Huanukauus TOr0, 4T0 005EKT sIBJIsieTcs maGaoHOM

Teneps cHoBa crienacM nBe Konuu manHOro o6BeKTa H NpPHUBKEM HX K Iepe-
merHbM OPC rpynn Hacocl u Hacoc2.
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Pucynox 2.58. Jx3emMnasipbl mabaona

OGparute BHUMaHWe, 9T0 06BEKTH Yaenl m Yaen2 Taioke MOMEHUIH CBOH
3HAYKH — OHHM Temneph 3K3eMIULApk! IabsoHa (PucyHok 2.58).

Teneps BHeceM KaKoe-HUOYs u3MeHeHue B mabioH — B o6kekT Y3en. Hanpumep,
noﬁanm Ha MHCMOCXCM}' TEKCTOBEIE HHIAUKATOPEI COCTOSIHHMSA Hacoca — ero COCTOsHHE
PaGOTEI 1 aBapuy. [ 3TOTO BEITALIMM HA MHEMOCXEMy BBIXOZIBI H3 TPkl BHYT-
pentye — BKmoqu 1 Bxon Apapus (PucyHok 2.59).
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Pucynok 2.59. Baecenue u: Hil B xemy

CoxpaHHM 1 3aKPOEM MHEMOCXEMY.
Teneps BHeCeM U3MEHEHHs B 9K3eMIUIApEL. Jljis 3T0r0 y 065eKTa ecTh creiy-
abHasg nkna.m(a Ulaﬁnon nepei’uxem Ha Hee.

h-l.-?‘n-w\--\wlr——lb-«‘-l«—"ﬁ--w-l»— --hul

Pucynok 2.60. epeBo oTiimuuii ma60Ha K IK3EMILISIPOB
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3. PASPABOTKA IIPOEKTOB ACYTII
3.1. Craupapr OPC. Texnonorust OPC B cpene Master SCADA.

IMonsatns «OPC-ceprepy, «OPC-TexHONOMH, «cTanaapt OPCy» faBHO BOLUIH
B JICKCHKOH MEDKCHEpOB 110 aBTOMATH3AliK H XOpoIIo MM 3HakoMsl. OPC-cepsep B
UIHPOKOM NOHHMaHKH — 310 Windows-npriioxenne (MHOr/a City>k6a), BEIIOJIHAIOIES
byniimn JpaiBepa mis 06MeHa HH(pOpMALMEH C BHEITHAMM HCTOYHHKAMH WA PH=
CMHHMKaMH JaHHBIX (KOHTPOJUIEpaMH, MOJYJIIMH BBOJIa/BEIBO/Ia CHTHAJIOB, CrELHalIH-
3UPOBAHHBIMU NPOrpaMMaMH M Ip.) 10 KaKoMy- JIH00 NpoTOKOJTy. [y Kaaoro npo-
TOKONa — cBo OPC-cepeep. Bnaromaps Tomy, uto OPC- cepBepsl MMEIOT OIMHAKO=
BBIH, OnpesieNennsIi cranpaptom OPC, nporpaMMHEIi METepdeiic (Toaree, Habop HH=
Tepdeicor), ¢ HUMM MOryT paborars o6kle NporpaMMHEBIE KIHEHTEl — HanpuMep,
SCADA-naxers1, Taioke nozepKuBaoLIue 310T uuTepdeiic. K coxanenuro, HEKOTO=
PBIC M3 CEPBEPOB MOJEPHKHUBAIOT HE COBCEM MOJIHBIN KOMIUIEKT HHTEp(eicoB, 3a1aH-
HBIX CTaHNApTOM, YTO NPHUBOJMT K HEOOXOJUMOCTH JONOJHHMTEIBHBIX HACTPOEK
MasterSCADA n1s uckmiosenms 13 paboTs! Tex uHTEp(EiCOB, KOTOPHIE He NOANEP-
JKHBAIOTCS KOHKPETHBIM CEPBEPOM.

Ipoussonuren SCADA-NakeToB, B KOTOPBIX HMEIOTCA BCTPOEHHEIE APaiiBep-

HBIC CHCTEMBI, HHOTAA YTBEPIKIAIOT, 9TO NpH ONpoce yCTpoiicTs uepe3 OPC-cepBep
TOARIIETCS IONOJIHATENBHAS 3a]epykKa H3-3a TOTO, UTO B paGoTy BKIIFOYaeTCA JIUIUIHES
fpwioxene. ITo ix muermio, SCADA- nakeTsl, KOTOpEIE pafOTaIOT C HIDKHAM YPOB-
HEM H€pes BCTPOeHHEIE ApaiiBepEI, NOJYYAIOT JaHHbIE GricTpee. B ux ciydae 310 Aeii-
CTBHTEILHO Tak, I0CKONBKY Jy1si paboTEl ¢ OPC-CepBepaMy OHH BBIHYKIEHEI IPOH3-
BOIWTE npeobpasosanre OPC-untepdeticor B unTepdeiic BHYTpeHHeH ApaiBepHOH
CHCTEMEI M KOHBEPTHDOBATh NpHINEUIHE NAHHEIE BO BHYTpeHHHH (opmar. [l
MasterSCADA 310 ue Tax, TOCKONIEKY TexHoorus OPC peanu3osana BHYTpH CaMOH
MasterSCADA. MasterSCADA e TIEpPEBOJIT aHHBIe W3 cranaapra OPC B coOCTBEH-
HEIH, I03TOMY M JONOIHHTEBLHOM 3aNepXKKH NPaKTHYECKH HE BO3HUKAET.

Ilpu obmene nanHbMu wepes OPC-cepeep MasterSCADA BOCIIPOH3BOZMT AaH-
HBIC B TOM BHZIE, C TEMH OTMETKaMH BDEMEHH H C TeMH TNpH3HaKaMH ZI0CTOBEPHOCTH,
KOTOpEIE ObUTH N0JTydens! u3 OPC- cepsepa.

B npenputymen pasgene mst FOBOPHIIH, 9TO Pa3paboTYHK MOXET JI00aBIsiTh B
npoexT, B Komnsiorep, OPC DA miu OPC HDA cepBepsl. Ho BHUMATeNIbHBIH YHTa-
TEJIb 3aMETHT, Y4TO NPH NEpBOM OTKPEITHH MasterSCADA nynkros Jo6asuts OPC-
cepsep v Berasuts HDA OPC-cepgep Her. Y06k MONB30BATEND NOJTy4HJI TAKYO BO3-

MOXXHOCTb, HEOOXOMUMO BBINOJIHUT MyHKT KOHTEKCTHOIO MEHIO KOMITBIOTEPA [Mouck
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OPC DA ceprepos unu ITouck OPC HDA ceprepoB 160 MyHKT r1aBHOro Merio Cep-
BHC — Opranaiizep — OPC DA (HDA) cepeepos. Eme pa3 HanomuHaem, 910 B
MasterSCADA paspenens: anementer OPC DA 1 OPC HAD cepsepos. Jlaxe eci B
YCTaHOBHWIM Ha KOMIBIOTED OIHO NPWIOXKCHHE, B KOTOPOM peanu3oBaHkl 06a 3TH
cranzaapra, B MasterSCADA. Heo6x0uMo 106aBIIATh ABa OTAEIBHBIX JIEMEHTA.

HepeBo 06BEKTOB paccKaXeT O TeXHOJIOTHH. B HEM, Kak B 3epKaie, OTpaXaercs
peabHbIA TexHoNormaeckuit 06sexT. OT MacTepeTBa pa3paboTIHKa 3aBHCHT, Gyaer
JIH 3TO 3€pKaJI0 MPAMBIM HIIH HCKAXKAIOIHAM JeHCTBUTEILHOCTE, IOTOMY 4TO B HalleM
Cy6BEKTHBHOM MHpE OHO NOKa3kIBaeT 06BeKT M1a3aMy paspaboTanka npoekta. OnuH
Pa3pabOTIHK BUIHT OGBEKT Yepes MpH3My ero OpraHH3aUMOHHON HepapXuH, Apyroi
ONUpaeTCs Ha MOCJIEIOBATEILHOCT TEXHONOTHIECKHX MepeeNoB, a TpeThi (OH, Kak
TNpaBHIo, 3a6MIy)KNaeTcs: ITOT MOJXOM XyXe BCEX) PAacKiIabIBaeT Bee Mo (opmans-
HOMY MpH3HaKy oaHOTHMHOCTH npubopoB KUITHA (Hacockl — K HacocaM, AaTYHKH
JIaBJICHNA — K JIATIMKaM JaBJIeHus).

O6sekT B MasterSCADA — 3TO OCHOBHaf €AWHHMLA Pa3pabaTHIBAEMON CH-
CTeMBI, COOTBETCTBYIOINAs (MBI B 3TOM MpHMepe OMHpaeMcs Ha MepBhld, Hanbonee
HAr/IAAHBIH, MOIXOM) PeaNbHOMY TEXHOJIOTHIECKOMy 06beKTy (Lexy, y9acTKy, anma-
pary, Hacocy, 3aBIDKKE, IaTIHKY M T. I1.), yNpaBIieMOMy pa3pabaTeiBaeMOi ¢ mOMO-
mpio MasterSCADA cuctemoii. C pyroif CTOpoHkl, 3T0 H TPAIULHMOHHBIH C TOUKH
3pEHHs MPOrpaMMHUpPOBAaHMA 0OBEKT, 06TaNAroIIHii CTAHAAPTHBIMH JUIA POrPAMMHBIX
00BEKTOB Ka4eCTBAMH.

OBBEKT MOXKET BHYTPH ce6sl COlepIKaTh APYrie 06EKTEI, 2 TAIOKE NEPEMEHHBI!
1 dyHKUMOHANBHEIE GII0KH (CITy>Ke6HBIe GHEIHOTEYHBIE 0OHEKTH], MpeAHA3HAYEHHBIE
U1 KOHTPOJIA M YNpaBJIeHHs; HHOTJa OHH COOTBETCTBYIOT 0OBEKTaM pealbHOro Mupa
— HanpHMep, HacoC WIH 3alIBIKKA, — @ MHOTA BBINOJIHAIOT TONBKO OZHY (yHKIMIO
KOHTPONA WIM YNpaBiieHus — Hanpumep, peryastop). Jlio6oi H3 06BeKkToB
MasterSCADA uMeer cBo¥CTBa H NOKYMEHTBI, NPECTABIIAIOIINE €ro Ul Oneparopa.
MOXHO CO31aBaTh CBOM OKHA C AMHAMHYECKOH rpaukoi (MHEMOCXEMBI), rpaduKy
M3MEHEeHHs NapaMeTpOB BO BPEMEHH (TPEHZB!), OTYETHI, ypHAIIbI COOOIIEHH i 1 ApY-
rue IOKYMEHTEL.

Hzyuenne MasterSCADA 1 npoeKTHpoBaHUe B ee cpezie GyeT ropaszio npouie,
ecnu BBl Gy/ieTe YeTKO NpencTaBisTh cebe, Kakoi pe3y/bTaT XOTHTE NOMydHTh. IT0
T03BOJIMT BaM BECTH NPOEKTHPOBAHHE M0 CaMOM NPABIILHOM METOMKE: OT OGLIEro K
9acTHOMY, WJIH, KaK FOBOPSAT NPOrpaMMHCTEI, «CBepXy BHH3». Ha panHeM arane pas-
paboTKH MpoeKTa HeoGXOAUMO PasOHTh peaNbHEIH TEXHONOrHIECKHH 0OBEKT Ha CO-
CTaBHBIE YaCTH — NOJOOBEKTHI.
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Hanpumep, Mbl aBTOMaTH3HpyeM Ha 3aBOJIE LIEX [0 IPOHU3BOZCTBY MPOAYKTa X.
TMocmoTpum, Kakas uepapxus 06HeKTOB Gy/IeT B 3T0M ciydae. ECTb riaBHbIH 00BEKT
— 3T0 «3aBO/I»; 3aXO/IUM HA IO TEPPUTOPHIO ¥ BHIMM Haul 00BEKT aBTOMaTH3aluH —
«Llex». ¥ 31010 06%eKTa HOIDKHO GEITH CBOE rpadidecKoe OKHO — MHEMOCXeMa, Ky/a
GYZyT BEIHECEHEI BCE BaXKHBIE TAPAMETPBI, XapaKTepH3YFOIHE X0J| TEXHOJIOTHIECKoro
Tpouecca  cocrosaKe 06opynosanys. O6EMHO MHEMOCXeMa 0TOOpaKaeT TEXHOJIO0=
THYECKYIO CXeMy 0OBeKTa, Ha KOTOpoi 06OpyHOBaHHE MPEHCTABIEHO C IOMOIIBI
MHEMOHHYECKHX WIH (OKM3HENOA06HbIX) H300p@KEHHH, N3MEHEHHE LBETa, MOJI0KE~
HUsl WM QOPMBI KOTOPEIX XapaKTEpH3YeT HX COCTOSHHE, @ IapaMeTphI Npe/CTaBIICHb
B BH/IE 9HCNIOBEIX 3HAYCHMH WIH (IOUTOBBIX» NpH60poB. Ha ypoBHe 1exa MOKa3bIBa~
OTCA TONBKO BakHeHIee 060py0BaHHUE H OCHOBHBIE MTapaMeTpbl. MauuiHi AeTali-

3a0us 371eCh BpeaHa.

JIns nexa BaKHO Takoke MOCTPOMTH OTYETHI, 9TOOBI OTCIEANTH, KaKoe KoJIrHe-
CTBO CHIPbsl NOCTYNWJIO M CKOJIBKO NMPOAYKLMK GbUI0 M3roTOBNEHO. Pasymeercs, MEI
JOJDKHEI BUIIETH H3MEHEHHE 3THX 1apaMeTpoB BO BpEMEHH, a JUIs 3TOro NpejHasHaqeH
TAKOH IOKYMEHT, KaKk TpeHz. BnpoueM, ero BO3MOXKHOCTH ropasfio LIMpe, B 4eM MBI
Clle B naneHekieM yoenumes. B 4acTHOCTH, OH MOXKET NOKa3kIBaTh M 3aBHCHMOCTE
OZIHOrO Mapamerpa OT APyroro.

M, HakoHen, ewme onuH BHI HEOGXOAUMEIX HAM JIOKyMEHTOB — 3TO JKypHaJIbl CO-
O6menni. C HX NOMOLIEIO MBI MOKEM OTCIIEIKHBATH COGBITHA Ha 0OBeKTe: KaK TeXHO-
JIOPHHECKHE, HANpHMEP, HAYAJI0 ¥ KOHEL TEXHOJIOTMYECKHX LMKJIOB H Orepatuii, TaK
M BHETUIAHOBKIE, ABAPHKHEIE; BLIXOA NapaMeTpa 3a KOHTPOJILHYIO TPaHALly, Hecpada-
THIBAHHE 3aNIBIDKKH U T. I 06pa~rm‘c BHHMaHHe, 4TO IOKyMEHTOB Kaxxaoro Buaa MO-
KET OBITH HECKOJIBKO, B 3aBMCHMOCTH OT TOr0, KaK Bbl XOTHTE CTPYKTy pHpOBATh NPE/~
craBiuiemyio undopmanmo. Ho oasa MHeMocxema Beerna 6y/eT [IABHOH, 9TO JIMLO
O6neicra. Ee 06EINHO YX06HO HeMOMIB30BaTs 1s PACTIONONKEHH Ha Helf KHOMOK Bbi
30Ba IpyriX JIOKyMEHTOB,

Hpuracncs nasie. Ha TEPPHTOPHH LieXa MOXKHO YBHJIETh HECKOJIEKO TEXHOJIO-
PHACCKIX YHACTKOB (I JIMHHA), KKIEIH M3 KOTOPEIX OTBEYAET 3a CBOH TEXHOJIOTH-
HECKHH nepenen. JIis yaacTka MBI MOJKEM CO3JaTh TAKOMH e Habop JOKYMEHTOB, HO

yKe ¢ Gonbieit neranusanueii. B PE3yNbTare MEI N0JlydaeM AepeBo 0OBEKTOB, MOKa-
3aHHoe Ha Pucynke 3.1.
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Pucynox 3.1. JlepeBo 065eKT0B

Hrax, nenenne Ha MOXOGHEKTH HYXKHO MPOM3BOIUTE 110 TEX MO, MOKa COBITIONAIOTCA
B2 YCIIOBHS:

® MOXHO BEIIEINTE JIOTHYECKH CBA3aHHYIO TPy NEPEMEHHBIX W (yHKUHO-

HaJIbHBIX BJIOKOB.
® Hyxno co3JaTth I BBIIEJEHHOH rpy Nkl Kakne-nibo J0-
KYMEHTEI, XapaKTepH3yIOIHe ee KaK eJUHOE Lejoe.

B ciyuae ucnonszopanmns OPC-ceprepoB cxeMa NoJTy9eHust AAHHBIX BRINIAINT TaK.
OPC- cepBep npu MoMouM BCTPOGHHOTO ApaifBepa MOJydaeT JAHHBIE C HIDKHEro
YPOBHS, aHANN3UPYET MX, YCTAaHABIMBAET NPU3HAK KAYECTBA U METKY BpeMeHH. [Tepe-
JlaeT nanHsle no wHTepdeticy OPC- kiuenty. OPC-knnentom sensercs SCADA-cu-
crema (WK npyras nporpamma, Hanpuamep, MES- cucrema).

HukHUA Mporokon Bepxuuit
ypoBeHs obmeHa ypoBeHb
Koutponnep OPC cepaep OPC xnueHt

—

b
£
=5

ouacbdalHn
2d0
@LOUd
vavos

loay
onachdathn
2d0

Pucynox 3.2. ®yHKUOHOHANbHAS CBfi3b Yepes OPC-cepep

Cranpapt o6Mena nanasiMi OPC 6a3upyeTcs Ha CXeMe (KITMEHT-CepBep). 310
T03BOJIAIET NOAKITIOYATh MHOXECTBO KITHEHTOB K OIHOMY cepsepy. M Hao6opot, AaH-
HBIif CTaHZApT MO3BOJIET MCMOJB30BATh C MOMOLIBIO OJHOTO KIIMEHTA HECKOJIBKO
OPC-cepsepoB (PucyHok 3.3).
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1

1

1 "
OpuvH OPC-knueHT, ! OpvH OPC-knuewT, Heckonbko %%C-:nz::w
oavH OPC-cepeep { Heckonbko OPC-cepeepoB oavH OPC-cep!

Pucynok 3.4. Knunenr-cepsepHas apxurektypa OPC

OPC — na6op cnenudukanui crannapros. Kaiiplil craniapT OHCEIBAcT Habop
(ynKumit onpenenenHoro HasHadenns (6osee MoAPO6HYI0 HHGOPMALIHIO BEI MO)K.CTC
HaiTH  Ha  oduumanEHOM  caiite  oprammsammu OPC  Foundation
www.opcfoundation.org). Panu4arot ciiefiyfolue CTaHaapTsl:

=OPC DA (Data Access) — 0CHOBHO# 1 HauGoJiee BocTpeGoBaHHEIH CTaHAapT-
Onucesaer HaGop GyHKUKH 06MEHa U1 MOYHeHHs TEKYIUX JaHHBIX ¢ MPHOOPOB,
IIJIK 1 npyrux ycTpoicTs.

= OPC HDA (Historical Data Access) — B To Bpems kak OPC Data Access npesio-
CTaBJISIET IOCTYN K TeKywwuM aauubiM, OPC Historical Data Access npenocTaiieT
JOCTYI K Y2K€ COXPaHEHHBIM JJaHHBIM (apXHBaM).

=OPC AE (Alarms&Events) — npenocrasiser GyHKUMH yBeIOMIIEHHS [0 TPE-
6OBaHMIO O PANMIHBIX COBBITHAX (aBapuiinkie cHTyauuy, JelCTBYA oreparopa, HH-
(opMauHoHHBIE COOBIEHHs 1 ZpyrHe).

=OPC Batch — npenocrarnser (YHKUMM MIAroBOro M peLenTypHOro ynpasie-
HU5l TEXHOJIOTHYECKHM TPOLIECCOM.

*OPC DX (Data eXchange) — npenocrasnser GyHBKiHEM opranuzanuy o6MeHa
JaHHBIMK MekIy OPC-cepeepamu uepes cets Ethernet. OcHOBHOE Ha3HAYEHHE — CO-

3[1aHHE ILTIO30B V1A 0OMEHa NaHHBIMH My yCTPOICTBAMM 1 NporpaMMamH pasHbIX
TIPOM3BOAMTENICH.

= OPC Security — onpenenser (GYHKIAHK Oprarn3anuu NpaB J0CTyna KIHEHTOB K
AHHBIM CHCTEMBI yripaBnenns qepes OPC-cepsep.

*OPC XML-DA (XML-Data Access) — TIpenocTaBisier rubkuiA, ynpasiseMbli
npaBuiIaMH Gopmar o6MeHa naHHEIMH gepes SOAP 1 HTTP.

76



=OPC UA (Unified Architecture) — nociensss o BpeMeHH BBIMycKa crietupu-
Kalysi, KOTOpas OCHOBaHA He Ha TexHonoruu Microsoft DCOM, 4to npefocTasiser
KpOCCIUIAT(OPMEHHYIO COBMECTHMOCTb.
Ha nauneni MomeHT HanGonee pacnpoctpanens! crannaptel OPC DA (Bepenst
2.05) nOPC HDA (Bepcus 1.20). O6a crannapra nopnepxkansl B MasterSCADA — kak
B KaJeCTBE KIMEHTa, TaK U B KauecTse cepeepa. Kak cepBepHbIi (yHKIMOHA, TaK K
KmeHTckuit OPC  HDA  sBIAIOTCS — ONUMOHANBHEIMM M TOJEPKHBAIOTCS
JIOTIONHUTENBHBIMM MOZYJIIMH.

Bepcus craugapra OPC DA 3.0 He noazep)kuBaercs, Tak Kak OHa COJIEP)KHT
(YHKUMOHANEHO M3GBITOYHEIE PAaCIIMPEHHS M MO 3TOH NpHUMHE, a TAKKE H3-33
HEMOJIHOM COBMECTHMOCTH C BepcHell 2 He MOJNyYwia pacnpoCTpPaHEHHs B
TPOMBIULIEHHOCTH.

Cranmapr OPC AE ucrone3yercss peako, Tak Kak He MpelHasHaueH i
paboTel ¢ 0GOpyHOBaHMWEM M B OCHOBHOM paccyWTaH Ha Mepeady MOAPOGHOM
MHQOPMALMK O COBBITHAX W3 OHHOMN MporpaMMBl BEPXHETO ypOBHA B Apyryio. B
MasterSCADA coctas U cTpyKkTypa coobIIEHH COOTBETCTBYIOT 3TOMY CTaHAAPTY,
OJIHAKO KIIMEHT M cepBep He 6bUTH peanu3oBaHbl H3-3a OTCYTCTBHS CIpoca Ha HuX. [Tpu
HEOOXOIMMOCTH OHH MOTYT GHITh I0GABNEHEL B COCTAB CHCTEMBI.

B cBA3u cTem, uto nepedwc. 1€ pacnpocTp 1€ CTAHAAPThl OCHOBAHEI
Ha TexHooruu Microsoft DCOM, peanbHo 3¢ ekTHBHO padoTaioweii TOIBKO MOA
Windows, 6su1 paspaboran kpoccruiaTdOpMEHHBIH CTaHAApT HOBOTO MOKOJEHHsA —
OPC UA, 6asupyrompuiics na XML, JIaHHEIA CTap#apT MONHOCTBIO CHHMAeT BCE
npo6eme! «kiaccugeckoroy OPC: 0TCYTCTBHE KPOCCIUIaTdOPMEHHOCTH, CIIOXKHOCTH
MEKKOMITBIOTEPHONO 06MeHa, HEL0CTATOuHas 6e301aCHOCTh, HEBO3MOMHOCTh PAOOTEI
yepe3 Mureprer. Kpome Toro, HOBEIM CTaHAApT, y4HTHIBAA KPOCCIUIAT(OPMEHHOCTS,
OTKPEBIBAET MEPCIEKTHBEI HCTIOJIE30BaHHA MPAMO B koHTpoutepax! Teneps, is TOro
9TO6EI MoNMy4uTs manusie ¢ [UJIK, He HyxHO cTaBuTh oTAenbHle OPC-ceppepel,
HACTPaHBaTh O6MEH M MPOTOKOJIBI — OCTATOYHO MOMK/IIOUHTS Kabes K ITIIK, sanath
B SCADA- cucreme IP 1 nopr, 1 Bce Terd U AaHHbIe OyIyT CHTaHbL.

O6nekTHas uaeonorus Master SCADA- MuctpymenTanbHas cpena MasterSCADA
npe/yiaraeT o6beKTHBIH NOAXoA K paspabotke npoekta. O6sext B MasterSCADA -
3TO OCHOBHAA €WHHLA pa3pabaTbiBacMON CHCTEMbI, COOTBETCTBYIOLIAA PEATLHOMY
TEXHONOrHaeckoMy o6bexTy (Lexy, yJacTKy, annapary, Hacocy, 3aiBIKKE, AaTInKy
¥ T.IL), ynpasnsieMoMy paspaGatsiBaemoii ¢ nomousio MasterSCADA cneremoit. C
IPYTOii CTOPOHEI, 3TO ¥ TPANMILHMOHHEIH C TOYKH 3peHHs POrpaMMHPOBaHHs 0OBEKT,
06afAIOM i CTaHAAPTHEIMM UIA NPOTpaMMHEIX OGBEKTOB KadecrBami. OOBexT
umeeT Habop CBOMCTB M IOKYMEHTOB, KOTOPBIE JKECTKO CBA3AHBI C HUM.
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CBojicTBa 06BeKTa — 310, HaNpUMEp, MEPUOJ ONPOCca M Crocod 06paboTKM CHr=
HAIIOB OT ero AaT4MKOB. JIOKYMEHTEI 06beKTa — ero M300paKeHHe, ONHCAHHE, SEPTEK,
nepeyeHs coobuenuit u T.1i. B MasterSCADA Het npocTo TPeH/a, panopra Wik MHC-
MOCXEMBI: K&X/IbIH JOKYMEHT B pa3pabaTbiBacMoil CHCTeMe BCEr/Ia OTHOCHTCA K Ka-
KOMY-JIHG0 06BeKTy, ABNAACH ero CBOHCTBOM. [To yMOJIMaHHIO BCe HaCTPOHKH Hacie-
JYIOTCH OT POAMTENBCKOTO 0GBEKTa.

Kauiieiii 06BeKT HMeeT MHOXKECTBO HacTpoek. Takoe ofmIie MOrIOo GBI noTpe-
GOBATH OT pa3paboTunKa CHCTEMBI BHITIONHEH!S OFPOMHOIO KOJIMYeCTBA EHCTBHI. Ho
TakK Kak [yl pa3HeIX 00BEKTOB MX CIHMCOK B OCHOBHOM OJIMHAKOB, TO BCE HacCTpOHKH

MOKHO CHENaTh TOJIBKO OJUH pa3, BCE MOJYHHEHHbIE 0OHEKTEl aBTOMATHIECKH BOC-
TPYMYT HACTPOHKY POJMTENECKOTO 3JIEMEHTa, TO €CTh YHACHeAyIOT uX. HCcKmodeHue
GY[IYT COCTABNIATE TOJBKO Te HACTPOHKH M TOJIBKO Y TEX 3IEMEHTOB, KOTOpEIe paspa-

O0THHK M3Merm cam. CxeMa HaC/IeZIOBAHHS CBOMCTB NMpEACTARIEHA Ha CIIEAYIo-IeM
PHCYHKE.

Cicrema
KosneioTepsr
oPC
CepPREpPRI
OFPC nepesmracure

Bumsyioa s
orC
aepescac

OBk exTRI

yoapenamne

S
L S

Bragu-narxoast
efnexyon

Pucynok 3.5. Cucremnas apxurexTtypa OPC

Honyckaercs MHOTOKPaTHOE MCNIOJB30BaHHE OJHOIO H TOro e 00BEKTa CO
BCEMH CO3NAHHBIMH JU15 HETO HOKYMEHTAMH, B TOM UHCIIe IpH pa3spaboTKe PAvHIHBIX
cactem. Ilpu KomHposanun ofsexta wimn COXpaHeHHH ero B GHONHOTEKE BCE €ro
HACTPOUKH H JOKYMEHTEI, HACTPOHKH HOKYMEHTOB 1 BHYTpEHHHE CBs3H GyIyT COXpa-
HEHBL.

BHeImnue cBa3u ¢ uCTOHMKaMH famHEX 6yIyT BOCCTAHORJICHEI NIPH HATHIHH
HCTOYHHKOB C TAKMMH HMMEHaMH, BHEIIHHE CBA3M C TpHEMHHKAMH IaHHBIX OYyT BOC~
CTaHORJIEHBI, €CJTH ITH NIPHEMHHKH JaHHbIX CBOGOJHEI, OCTalIbHEIE OyIyT NOKa3aHbI B
obiem cnucke. Bnaronaps stomy YOPaBJIeHHE H KOHTPOJIb THIOBBIM TEXHOJIOTHYe-
CKHM 06beKTOM (Hacocom, SANBIKKOH, PEaKTOpOM, YUIIETPOM H T.11.) CO3AALOTCH OLHH
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pa3s [uis BCeX MPOEKTOB. OTO NO3BOJAET CO3/aBaTh OOBEKTHI M1 O/IHOM CHCTEMBI Ma-
Pa/UIeIEHO HE3aBUCHMBIMH pa3paboTduKaMu.
Ces3pBath nepemernsie O6bexra ¢ OPC nepeMeHHBIMA MOXHO ABYMs CHIOCO6aMH:
* Ecmu B O6beKTe yske ecTh nepeMeHHas, KOTOpYo BBl XOTHTe cBs3ath ¢ OPC
TIEPEMEHHOM, TO MEpeTaluTe MBIIBIO OAHY K APYroi (Taioke, Kak HEaercs CBA3b
MEX]Ty ABYMS TepEMEHHBIMH 00BEKTa);
® Ecnm Heo6X0aMMO co3naTh cpasy HECKONBKO CBA3eH, TO He 0653aTeNbHO npel-
BapUTETBHO BCTABJIATE EPEMEHHYIO 00BeKTa. B03MOXHO BBIIEUTE HECKOJIBKO nepe-
MEHHBIX B JiepeBe CHCTEMBI ¥ NepeTamuTh HX B JepeBo o6bekToB. [Tpu atom B O65-
€KTE aBTOMaTHI€eCKH OyQyT CO3AaHbI MepeMeHHbIe C Ha3BaHHAMH, MaKCHMAIbHO CO-
OTBETCTBYIOINMMH Ha: OPC nep 161X (663 KOH(IMKTOR HMeH), Y KOTOPBIX
yxe 6yaer HacTpoeHa CBA3b.

Ycrpanenue Henonanok:
" OPC cepsep ne guden u3 knuenma. Heo6X0auMo NPOBEPHTE, YTO opc enum
NPAaBHIBHO HACTpOeH W paboTaer B AaHHBIM MOMEHT. Eciu npobiemy He yaanoch
YCTPaHHTB, TO He0GXOAMMO TIOBTOPHTE YCTAHOBKY OpC enum, HCToNb3ys naker OPC
Foundation - OPC Core Components 2.00 Redistributable;
= OPC cepsep guoen, no HO 8( ezo

op e. [Iposeputh
3a-Tpy)kaeMyio 1o ymoidaHuio KoH@urypaummo OPC cepsepa. Heobxommmo €€
HACTPOMTE crioMoLsio cpenct OPC cepsepa. [TpoBEpHTS, 9TO JaHHBIA CEpBEp 3ape-
THCTPHPOBAH B ONEPALIHOHHOMN CHCTEME H ero dcom KOMIOHEHT HaCTPOEH B COOTBET-
CTBHH ¢ uHCTpyLmel. it OPC cepsepa MHCAT HEOOXOAUMO 3alyCTHTh YTHIHTEI
unregister, a 3areM register. 3To IpUBEAET K NOBTOPHOH peructpanuu OPC cepepa;

= OPC cepeep 6uden, no ne 3anyckaentca. Ecnv KIMEHT BBIAET coOOIICHHE: He
803-ModicHO 3anycmume OPC cepeep Ha yo
pHTE peructpaumo OPC cepBepa W pErHCTPALMIO ITO} GHONHOTeKH opeproxy.dll, ko~
TOpas pacrosioXeHa B nanke %4system32% onepauroHHOH CHCTEMEBI Windows;

® OPC cepeep uden u nepemenmsle 6cmaeneHsl, Ho 6 pevlcume paboma 3Have-

HuA ney 1X om TTpoBepHTS, 9TO B HACTPOiKax dcom muna noo-

TO HE0OXOANUMO MOBTO-

KIIOYeHUs, YCTAaHOBNIEHO Hem. [IpOBEpHTH CBA3b C MPUOOPOM, BO3MOXHA npo6nema ¢
ZpaiiBepom ycTpoticTsa. CMOTpHM OTJIan0ouHyE0 HH(opmanyio o OPC cepsepy (ecTh
WM HET OTBeTa OT npHbopa).

Crpanuua csoiicts Onpoc cepsepa OPC: MasterSCADA nprHAMAET 3HadeHuA
nepeMeHHeIX 13 cepeepa OPC npy MX H3MEHEHHH:
MasterSCADA nonyuaer 3Hagenns u3 cepsepa OPC He Hallle, 4eM BeuiuHa nepu-

ona (3anaercs B rpynne [TepHoaMYECKHi ONPOC H3MEHEHHI);
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= CHrHaJ NpHHAMAETC, ECITH OH M3MEHMIICA GONbIE, 9eM Ha BeTHIHHY MEpTBOM 30HBI
(3a-naetcs B rpynne [epenaga nanusx OPC cepepy); 5

® Tlepuon (sanaercs B rpynme [Tonusiii onpoc), ¢ koTopsiM MasterSCADA. NpHHyau:
TEJILHO 3aNpALIUBAET 3HAYCHHS, IKE eCIIH OHH He H3MCHIIHCE.

Pucynoxk 3.5. O6mue napamerpsr OPC

B pexume umuTanum na Bxozp! 6e3 cBs3el NoAaloTCs MMHTALMOHHBIE CHI™
HaJIbl. 311ECh €CTh BO3MOMKHOCTS. HACTPOHTB 3aKOHEI, 110 KOTOPBIM 3TH CHrHAE! Oy YT
M3MEHATECA. OOpatuTe BHUMaHHe, uTO JIUCKPETHEIE KOMaH/p! Oy[yT CMEHATh ApYr
AIPYTa HE C 3a1laHHBIM NEPHOJIOM, A C TIEpHOZIOM onpoca.

3Hagenus Bxozos u BEIX0ZI0B BHAHEI NPAMO B HepeBe 06BeKTOB. MOXHO YBH-
ACTb 3HAYCHHE JOBOH NepeMeHHOM 663 KaKMX-1HG0 CrIenHANBHEIX AeHCTBHI KaK No-
Ka3aHO Ha PHUCYHKe Hipke,

s i i s G ssassnl ] |

Eh

B 3 Kaonmorep1
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o6k ynpassaTs 3HageHueM, ClIeyeT BEEIHTb Bxod WiH Beixod, OTKpHITh
3aknanky Jannvie.

B £ uex
{4 yuacrox
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Pucynox 3.7. Onpoc nepuoga OPC

B none ¢ naHHBIMA MOXKHO NPOCMOTPETH apXHB NEPEMEHHOH C METKAaMH BPEMEHH;

= Ecnu Heo6X0uMO, 9T06E! 3HA9eHHE He H3MEHSIIOCH, TO ClIE/lyeT MOCTaBUTh
Gnar 8 none 3abnoxkuposame;

= B none Texywue dannvie 0TOOpKAIOTCSA TEKyIee 3HAYCHHE;

= YT06B1 yCTAHOBHTH CBOE 3HAYEHHE, CIIE/TyeT HaaTh Ha KHONKy Yemanosums
3Havenue.

UToG b1 BELICHUTE ONTHMATLHBIH MEPHOJ ONPOCa, HEOOXOANMO:

= Jina OPC cepsepa Ha 3aknaznke Onpoc BRICTaBATE NEPHO MEHbLIE OXKuzae-
MOro;
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Pucysok 3.8. Ilanens BpeMeHH ONpoc

cJie-
B pexxuMe HCTIONHEHNS JU1s IEPEMEHHOM OTKPBITh 3aK/IajKy JIaHHBIC 1 PO

01
IUTh CpefiHee BpeMsl. D10 BpeMs M HYXHO OyJeT BHICTABHTL B KayeCcTBE MEPHOL
onpoca.

TR » o I

Pucyrok 3.9. Ilanens BpeMeHH onpoc

3.2. Pexum oT1ajKu u 3anyck paspaGorannoro npoexra B Master SCADA.

Ipexpe wem wucnons3osars dyHKUMOHankHEIE GNOKH W3 MATHTPEI
MasterSCADA, y6enurecs B TOM, YTO OHH peaIu30BaHEI B UCTIONHATE/IBHOH CHCTEME
KOHTpoJUiepa. B koHTposuiepe He peannsosaHs! 6ok, paboTaloIue CO CTPOKaMH, ©
BpeMeHeM, ¢ Oydepamu Jaunkix, c apXHBOM, ¢ (aiiaMu, ¢ NpH3HaKaMH KadecTBa H
HapyLICHHs rpaHuL.

Jist K&KZI0r0 3 MOANEpKHBAEMBIX THIIOB KOHTPOJUIEPOB MCMOJIB3yeTcs OT-
ACIIbHAT HCTIONIHATENbHAs cHeTeMa (CHeTeMHOE NporpaMmHOe obecnegenne). Fcron-
HHTENILHAs CHCTEMA BIUIFOYAET B ces ClieMyromue Gaitnbn:

* autoexec.bat - nakeTHs1 (aiin s 3arpy3KH HCTIOJIHHTENILHON CHCTEMBI;

* I<mun_xonmponnepa>.exe - vcnonusemsii Gaiin cucremsl. Hanpumep, il KOH-
Tposuiepa 7188E: 17188E.exe;

* 7188xw.ini - OHHUIypaUHORKEI (aitn s NPOrpaMMEI CBA3H C KOHTPOJUIEPOM.
Hanneiii paiin conepur CJIENYIOLIHE CTPOKH:

C3 B115200 PO D8 S1

B




Xautoexec.bat Xi8000.exe

w25

C-HoMep nopra

B - ckopocts o6MeHa

P-yeTHOCTH

D-Pasmep 6aitra

S-cton 6ur

Xautoexec.bat Xi8000.exe -ycrananupaer aiis! /Ui ABTO3arpy3KH

V¥ -
595)5 YCTaHABNMBAET pa3peleHne AUCIUIes B KOJIOHKaX (T0 yMOTJaHHIO 25 - Make

Crmcox dyHKIMOHANEHEIX GIOKOB, PeANH30BAHHBIX B KOHTPOJLIEPE:

¢
areropun Hanmenosanne ®6

VicnonkuTensibie Mexanuambi Hacoc MHeMOoHHuecKkuit
2-n03. Mex. 8 BbI6. H306p.
3apexxa
Bo3sayxonyexa
Hacoc
3ansixKa MHEMOHUYeCcKan
AuHamuyeckuit UM
KM mHemonmieckui

Knanan nepexniouexus noroka

Per i KnanaH ¢

@B Mporokon

Ynpasnenve 2-103, perynATop
Uuknorpamma He dopMHpyeTCs BoIXOA Mmn waza

NWA-perynsTop

AnrophThel VNS [lenexie C A0N. BLIXOAAMA
CuBTUHK AHCKPETHBIX HMNYNHCOB.
X.=Y if A=B
KOHTPONb paBeHCTBa N0 3HaNeHHIO
KoKTPONb AManasona

3seHo 5 4Meno xpa-
HUMBIX SHaueHUA

MaxcHmMyM M3 HECKONbKMX IHAY
MUHHMYM M3 HECKONBKUX 3HAY
OrpanuyuTens

Cueryuk npobera
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7188xw.exe. Daiin He 3arpyrKaeTcss B KOHTPOJUIEP, CIY)KHUT U1 HACTPOMKH Napamer-
POB CBSA3H C KOHTPOJUIepoM (Ne NOpTa, CKOPOCTH Nepesady AaHHEIX H T.I1.). [Tepen
HAYaIOM PabOTE! ¢ HOBEIM KOHTPOJLIEPOM HEOOXOJIMMO 3arpy3HTh KOMIUICKT 1Epe-
YHCIICHHBIX (aiIOB B KOHTPOJUIEP. DTOT KOMIUIEKT HAXOAMTCS B Manke Program
Files\InSAT\MasterSCADA\Config\MasterPLC Bo BII0)KeH-HOM Narke ¢ Ha3BaHHEM
KOHTpojuiepa. B 3Ty ke nanKy HeoOX0[uMO 3arpy3HTh NpOrpaMmy CBA3H C KOHTPOJI-
niepoM 7188xw.exe (http://www.icpdas.com/download/7188xw7188x. him).
15 3arpy3KH HCTIONHATENBHOM CHCTEMBL B KOHTPOILTEP HYXKHO NPOJIENaTh CIIC/YIO-
LIHE ONepaLyy:
= Kowrakr INIT KOHTpOIUIEpa HEOGXOIMMO COETUHRHTS ¢ KoHTakToM GND (1A
1-7000) nnu ¢ konTaxrom INIT COM (mna I-8000);
* BmouuTe nuTaHue KOHTpOIUIEPa;
® 3anycTuTh NPOrpaMMy CBS3H C KOHTPOJUIEPOM;
* B nosBuBLemcs okHe Heo6XoauMo HabpaTh KoMaHy del, KOTOpas MPEUIONKHT
YAAMTD YK€ CyIIECTBYIOLIHE (aiiiIbl B KOHTPOJUIEPE;
* Tlocne ynanenus ¢aiinos B korTposIepe, HakmuTe ALT+F9. [Tocye 3T0r0
HAHETCS 33-TPY3Ka HCTIONIHUTENEHON CHCTEMEI B KOHTPOJLIED;
® BRIKIIOYHTE NUTaHHE KOHTpOJLIepa;
* Konraxr JNIT xorTponnepa pazsenunute ¢ konraktom GND (s I-7000)wn
¢ KouTaKToM INIT COM (nnis I-8000);
= JIna BEICTaBNEHMs aJIpecoB KOHTPOJUIEPOB HeobxonuMo B (aiine autoexec. bat,
Sarpy’ka-eMOM B KOHTPOJLIEp, NPONHCATh CTPOKY BHA;
= 17188XA.exe /an, rnen - aNpec JaHHOro KOHTpOJUIepa.

CucTeMHOe nporpammHoe obecrieachue npecTaBseT coGoi OAMH HCIONHACMBIH
Gaitn. Dror ¢aiin Bemonnsercs nox YIpaR/IeHHeM BCTPOEHHOH ONepalMOHHOH CH-
CTEMEI MUKPOKOHTpOILIepa (DOS, MiniOS7 w np.). TTpu 3amycKe HCOHATENBHA CH-
CTEMA 3aTpy)KaeT KOHOHUIypaumio u3 KOHQMrypauuoHHOro ¢aiira. Ha ocHose 9TOH
KOH(HIypalHH sIpO HCHIONHHTENEHOMN CHCTEMBI 3a-1TyCKAET Ha BBINOJHEHHE M0JIB30-
BaTCIIbCKHE X CHCTEMHEIE 3a/1a4H, pealusyiolmue 3AJI0XKEHHYIO B KOH(HUIypauHio npH
CO3MaHUH (YHKLHOHANIBHOCT, Konurypanuonssiit dain renepupyercss HH-CTPY-

MEHTaILHOM Cpenoii paspaGoTk. ADXHTeKTypa HCTIOJIHHTEEHOM CHCTEMBI NIPE/ICTaB-
JIeHa Ha PHCYHKe HiKe.



OBbMeH ¢ BEpXHHM YPOBHEM
(8 Tom uncae # Modbus Slave) I Peaepenponanne | I Teprunan I
I I‘nob’anibnmi‘t MACCHE apaMeTpoB ]
5 \
r TlporpamMma noL3oBATENST \ | Ces3b ¢ BEYTPEHERMIE
mogynamu YCO
r TIporpaMma MONE30EATENS 2 l
Al CBf3b C BHEMHHME

rIIporpam x*omosarum N | mopynavu YCO
|

Bce 321291 B HCTIOJIHUTENBHOM CHCTEME KOHTpOJLIepa paboTaioT Mo/l yrpasie-
HHeM MHOr03ajagHoro sApa peaibHOro BpeMeHH. 3anadu BEIONHSIOTCH Napan-
JIeNBHO, B PEKMME NPHOPHTETHON MHOrosanagHocTH. Bce 3a1aud mons3oBaresis
HMEIOT OIMHAKOBBIA NpHopuTeT. Eciu 06BEKTHI, 1A KOTOPHIX CO3AaBANHCh CXEMBbI
@B, MMEIOT OZINHAKOBBIM NEPHUO BEINONHEHHUS, TO BCe cXeMbl OB BBINOMHAIOTCA B Ofi-
HoM 3ajjaue B MOPAMKE HX PAcrojioxKeHusa B npoekre. Eciy y kakoro-nubo obwexra
nepHo/ BBINOJIHEHHUS OT/IMYAeTCs, TO ero cxema OB BEHINOIHAETCA B OTAEIBHOM 3a-
Jiage.

4. SAKJIIOYEHHE

JlauHoe nocobue paccMatpuBaeT 6a30BbIe BONPOCK! CO3AaHNA MPOEKTOB s Cle-
JKEHHE TEXHONIOrMYECKHX MPOLIECCOB B PeabHOM BPeMEHH. BE1 MOXETe HCTONBb30BaT
JIaHHBIE TIPAMEPHI M B JaNbHeifIneM MOAMGULMPOBAT HX 1A ONpEAENEHHOro THIa
TEXHOJIOTHYECKUX IPOLECCOB. PEKOMEHIYeTCs 03HAKOMUTCA C CTAHAAPTHEIMHM TH-
namu 6ubnuotex Master SCADA u o6enaT ux B 6Gu6nuoTexy Baiei paGogeii cpenst
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6. TJIOCCAPHIA

A
ActiveX- GpeHMBOpPK 14 onp HUA IPOTP IX KOMIIOHEHTOB, MPUTOAHBIX K
HCII0JIE30BAHHIO H3 MPOIPaMM, HANHCAHHBIX HA PA3HBIX A3bIKAX MPOrPAMMHPOBAHHS.
ITporpammHOe obecredeHre MOXeT CoOBHPaTECs W3 OJIHOrO MWK GoJiee TAKHX KOMIIO-
HEHTOB, 9TO0BI HCTIOB30BAT MX (YHKIMOHANEHOCTS.

E
ERP (Enterprise Resource Planning) — cvicreMa aBTOMaTH3HPOBAHHOTO YNpABIEHHS
aIMHHUCTPATHBHO-(DMHAHCOBOH H alIMHHHCTPATHBHO-XO03AMCTBEHHOMN JEATEBHO-
CTBIO NPEANPHATHS.

H
HMI- (aurn. Human-machine interface, HMI) — mupokoe nousTHe, oXBatsiBatomee
HIDKEHEpHBIE P obecrer IHE B3aHMOJICHCTBHE HYeJI0BeKa-onepaTopa ¢

YIpaB/IeMbIMU M MalniHamH. Co3/aHue CHCTEM YeNOBeKO-MAIMHHOTO HHTepdetica
TECHO YBA3aHO C NOHATHAMH 3ProHOMHKA U [03a0HIATH.

M
MasterLink- Beny1mee 3BeHO HIH GICTPOCHEMHOE 3BEHO - 310 aKCECCyap POTHKOBO
11enH, KOTOpbIH 06ecnednBaeT yno6Hoe COeNMHEHHE U PashelMHeHHE Lenu 663 ue
NOJIE30BaHMUsA MHCTPYMEHTA IU1s Lenei.
MES (Manufacturing Execution Systems) — cucTeMa ynpaBieHHs NpOH3BOACTEOM
TNPOAYKIHH B PEAbHOM BPEMEHH. STOT ypOBEHb CIY)KHT JUIA [UIaHHPOBAHHS NPOM3-
BOJICTBEHHBIX 3aJlaHHi [ TEXHOJIOTHIECKUX MPOLIECCOB, MOCTPOEHNS CBOMHBIX OT-
9eToB, NTyGOKOr0 aHaIk3a npolecca
Muemocxema- COBOKYNHOCTh CHTHANBHBIX YCTPOHCTB M CHPHAIBHBIX H300paKeHmi
060pyI0BaHHA M BHYTPEHHHX CBA3€H KOHTPOJIMPYEMOro 00BeKTa, pasMemaeMsX Ha
JQMCIeTIepCKHX MyJIbTaxX, ONEPATOPCKUX NaHENSX WIH BHINOJHEHHBIX HA NEpCOHATE-
HOM KOMITBIOTEpE.

(o)
OPC-cemMeiCTBO NPOrpaMMHBIX TEXHOJOTHH, MPEOCTABNAIOMIMX EIMHbIN HHTEPdEHC
JUIA ynpaBlieHHs OOBEKTaMH aBTOMATH3AUMM M TEXHOJOrMYECKUMM MpOLECCaMM.
Muorue 13 OPC npotokonos 6asupyrorcs Ha Windows-texHonormsx: OLE, ActiveX,
COM/DCOM. Taxue OPC nporokoinsl, kak OPC XML DA u OPC UA, senstorcs
w1ar(hopMOHE3aBUCHMBIMH.
OPC DA (Data Access) — oCHOBHOM 1 HauGosee BOCTpe6OBaHHBIH cTannapr. Onu-
criBaeT Habop yHKUMA 0OMeHa Ui NOTydeH s TeKyIHUX IaHHBIX ¢ Mprbopos, TUIK
H [IpyrHX YCTPOHCTB.

87



OPC HDA (Historical Data Access) — B 1o Bpems kak OPC Data Access NpefocTas-
JISeT IOCTYI K TeKyiqum JaunsiM, OPC Historical Data Access npefocTaBiaeT A0CTy I
K yJK€ COXPaHeHHEIM JJaHHBIM (apXHBaM).
OPC AE (Alarms&Events) — npefiocrasiser GYHKIMHA YBEIOMICHHs 1O TpeOoBa-
HHIO O PA3NTHYHBIX COOBITHSX (aBapHAHEIE CUTYALUH, NEHCTBAS OepaTopa, MH(popMa-
LMOHHbIE COOBIEeHHs U Jpyrue).
OPC Batch — npeyocraesiser (yHKIMH MATOBOrO H PELENTYPHOrO yIpaBJIeH s TeX=
HOJIOPHYECKHM IPOLIECCOM.
OPC DX (Data eXchange) — npenoctasyiser GyHKUHA OpraHH3aluy 0OMEHA JaH-
HBIMH Mexny OPC-ceprepamu depes cets Ethernet. OCHOBHOE Ha3Ha9eHHE — CO3/d-
HUE 0308 /Ui 0OMEHa IaHHEIMH MEXJIy YCTPOMCTBAMH M NPOrpaMMaMH pasHbIX
NIPOH3BOJHTEINEH.
OPC XML-DA (XML-Data Access) — NpeioCTaByIAeT THOKHH, ypaB/iseMBbli IpaBa-
J1aMu (opmar 06MeHa faHHEIMHU vepe3 SOAP u HTTP.
OPC UA (Unified Architecture) — nocnennss no BpeMeHH BBIYCKa crieupdHKaLys,
KOTOpasi OCHOBaHa He Ha TexHOJoruH Microsoft DCOM, 9TO mpefocTaBiieT Kpoc=
CIVIAT(OPMEHHYIO COBMECTHMOCTS.
P
PLC- nporpammupyeme1if KoHTpoIIep — crieLpansHas Da3HOBHHOCTB 2/IEKTPOHHOH
BEIMHCIMTENBHON MawmmHEL Yame Beero [JIK HCMONB3YIOT [yls aBTOMATH3ALHA TEX-
HOJIOPHYECKHX MPOLIECCOR.,
R
RTU- 310 yerpoticteo B ACYTIT s 06Be AMHEHIS aHATOrOBEIX W LUGPOBBIX N1apa-
METPOB PEANLHOIO TEXHOIOrHIECKOro 06BEeKTa. IIpenHa3Ha4eHo U1 BBOJA CHITHATIOB
¢ obbexTa B ABTOMATH3MPOBAHHYIO CHCTEMY H BBIBOJIA CHTHATIOB Ha OGBEKT.
S
= MPOrpamMMHEIH NaKeT, NpeaHa3HaYeHHbIH IS pa3paboTKH Wi 06ecredeHH s
PabOTEI B PEANbHOM BpeMeHH crcTem c6opa, 06paboTky, 0OTOGpKEHHA H apXHBHPO-
BaHus HHPOPMaLMK 06 06bekTe MOHHTOPHHIA WK YNIPABJICHHUS.

SCADA

SAP R3 - 510 npexnee Haspanme NporpamMmHoro obecnevenus A1 IIaHHpOBaHHUA pe-
CYPCOB NpeANpHATHA
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