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BBEJAEHHUE

[Ipennpusitus, Beayue pa3paboTku 06€3 cucTeM aBTOMaTU3UPOBaH-
HOTO MPOEKTUPOBAHMS WM JHIIb C MaJOW CTENEHbIO MX HCHOJIb30BAHMUS,
OKa3bIBAIOTCSI HEKOHKYPEHTOCIIOCOOHBIMH BCIIEACTBUE KaK OONBIIMX MaTe-
pUANBbHBIX MU BPEMEHHBIX 3aTpaT Ha MPOEKTUPOBAHME, TAaK U HEBBICOKOTO
KauyecTBa MPOEKTOB.

OOmue BOIPOCHI, CBSI3aHHBIE C MPOEKTUPOBAHUEM (HYHKIIMOHAJb-
HbIX M MPUHIUIIUAIBHBIX CXEM aBTOMATH3allMHM, CUCTEM JIOTHYECKOTO
yIpaBJIEHUs, pACYETOM HAJEKHOCTU CXEM, U3JI0OKEHBI B CICAYIOIIEM U3/a-
nun: [IpoekTrpoBanue cucteM apromatusanuu: B 2 4. / Coct. B. I1. Ko6-
punen. —MH., 1990. — Y. 1. B nacTosiieil pabore OCHOBHOE€ BHUMaHUE
yIIEJICHO UX MPaKTUYECKON peaau3alii Ha OCHOBE KOMIBIOTEPHBIX TEXHO-
JIOTUH.

Nzyuenne ocHoB mnpoektupoBanus SCADA-cuctem (Supervisory
Control and Data Acquisition — COop aHHBIX U ONEPATUBHOE TUCIIETYCP-
cKoe ymnpaBieHue) Oasupyercs Ha makere iFIX ¢upmer General Electric,
MPU3HAHHOTO JUAEepa B ’TOM HampaBieHuH. Ero BakHEHITUM MOJyJIEM SIB-
asiercst WorkSpace, koTopblii 00ecrieunBaeT MepeKII0YCHUE MY BCEMU
KOMIIOHEHTAaMHU CHCTEMBbI, peaju3alrio AOCTyNa K HUM U MPOU3BOICTBO
BCEX HEOOXOaUMbIX MaHuIysiuii. WorkSpace coiepxut JBe MOTHOCTHIO
HMHTEIPUPOBAHHBIE CPEJbl: Cpely KOH(PUTYpalluu U Cpelly BbllojiHeHus. B
ATUX cpeflax oO0ecneunBaroTcs Bce HE0OX0auMble (PYHKIIMHM MPOEKTUPOBaA-
HUSL U TIPOCMOTpa rpapuyecKux 3KpaHHBIX (OpM, paclucaHui, OTYETOB,
MOMOTAIOIIUX OIlepaTopaM B3aMMOJEHCTBOBATh C JAHHBIMU PEATBHOIrO
BpemeHu. [Ipu 3TOoM B cpeae KOHPUrypalu UMEIOTCS BCE MHCTPYMEHTHI
npejacTaBlieHus rpaduKu, TEKCTa, JaHHBIX, aHUMALMW W JUarpaMmm, Tpe-
Oyromuecs sl co3AaHusl SKpaHHbIX (opM. Cpenia BBIMOIHEHUS! COJIEPKUT
CpelICTBA MPOCMOTPA ITUX IKPAHHBIX (DOPM B peasibHOM BPEMEHHU.

Ha ocHoBe makera iFIX mocienoBarenbHO HM37I0KEHA BCS IIETIOYKA
npoektupoBanus npototuna SCADA-cuctembl: ee KOHPUTYpHUpOBaHHUE,
MPOEKTUPOBAHUE SKPAHHBIX (OPM U aHUMAIMOHHBIX JIEUCTBUM, a TaKxke
oO11elt MHEMOCXEMBI IIpolecca.

B kaxnoil TeMe nmpuBeAEHbl TEOPETUUECKHUE CBEICHHUS, a TAKXKeE MpHU
HEO0OXOIMMOCTH MOSCHSIOUIUE MTPUMEPBI 1JIs1 BHIMOIHEHUS 3a1aHuil. Bapu-
aHThl 3a/IaHUM, CBS3aHHBIX C MPOEKTUPOBAHHEM CUCTEM aBTOMATHU3AIIMH,
0a3upyIOTCsl Ha TUIIOBBIX TEXHOJOTHYECKHX MPOLECccax U IMPUBEICHbI B
MPUIOKEHUH.
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1. HOCTPOEHUE CXEM ABTOMATU3ALIUMU HA OCHOBE
I'PA®OUYECKOI'O PEJAKTOPA M SVisio

Lenv 3ansimusi. N3y4IUTh CIIOCOOBI CO3/1aHus OMOIMOTEK (11a0JI0HOB)
9JIEMEHTOB CXEM aBTOMATHU3alluU cpecTBaMu nakera MS Visio.

[Taker MS ViSO npenHa3zHaveH JJs MOCTPOCHUS CXEM M JUarpamm
pa3IMYHOTO TUIIA, B YACTHOCTH CXeM aBToMartu3anuu. OJHUM W3 TPUBJIE-
KaTeJIbHBIX MPeUMyIIecTB VISIO SIBISIETCS €ro MOJHAas WHTETpalus C mpo-
nykramu MS Office, B wactHoctu ¢ nonynspasim MS Word. Kpome Toro,
B OTJIMYME OT OOJBIIMHCTBA TpaUIeCKUX MPOrPaMMHBIX MAKETOB, OH HE
TpeOyeT 00aganus 0COOBIX HABBIKOB PUCOBAHUS.

[Tpu moctpoenuu cxem (00bekToB) B MS VISIO HCHOIB3YIOTCS 1Ba
OCHOBHBIX CI1oco0a:

a) Ha OCHOBAaHUH rpapuueCcKuX NPUMHUTHBOB;

0) Ha OCHOBaHHH I'OTOBBIX OMOJIHUOTEK.

IHocTpoenue cxem HA OCHOBAHMHU I'PapuYecKUX NPUMHUTHBOB

OcHoBHbIe rpaduueckne npuMuTuBbI. [laker MS Visio Bkiova-
€T B CBOM COCTaB CJIEIYIOL[ME OCHOBHbIE MPUMUTHUBBI: IUHUSA, yTa, KPUBas
JIUHUS, TPSIMOYTOJIBHUK, OKPY>KHOCTh, TEKCT.

&

Junusa. JIns NOCTpOEHUS JIMHUU UCTIOJIb3YIOTCS KHOIIKU
MaHesu UHCTpyMeHToB. HeoOxoaumo:
BBIOpATh OJIHY W3 KHOIIOK;
yKa3aTh TOUKY Hayaja JIMHUY,;
TSAHYTh MBIIIKOM, TTOKA JIMHUSI HE JOCTHUTHET HEOOXOIUMBIX pa3-
MEpOB, OTIYCTUTH MBIIIKY.
/Jlyza. PucoBaHu€ NYTU U €€ 3JIEMEHTOB MPOU3BOJUTCA C UCIOJb30-

—
BaHUCM KHOIIOK - H & AHAJIOTHYHO ITOCTPOCHUIO JIMHHH. I[yTI/I pas3in-
YalTCA B 3aBUCUMOCTH OT IIPUMCHICMOI0O MHCTPYMCHTA. Ayra, IOCTPOCH-

Hast ¢ HCTIONB30BAHUEM <. , SIBJIICTCS YacThio Kpyra (yroa u auametp Oy-
JIeT 3aBUCETh OT CIOCO0a MEePEMEICHUS] MBIIIKK): Ayra, pucyemMas ¢ mo-

n Ha

-
MOIIIBIO L, ABJISICTCS YACThIO JJUIHIICA (€T0 YETBEPTH).
Kpugaa nunua. JIns nocTpoeHus: TIIAJKUX KPHUBBIX HCIIOIB3YETCS

LA
KHOIIKa Ha IMaHCJIN HHCTPYMCHTOB. OCo00EeHHOCTBIO KPUBBIX ABJISACTCA
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HaJIMYUC YIIPABIIAIOIIUX TOYCK, C IIOMOIIBIO KOTOPBIX UX MOKHO JICTKO pC-
HaKTHPOBATD, T. €. UBMCHATH Pa3MCPbl U CTCIICHb KPUBU3HEI.

Ilpamoyzonvnuk. [N 0OCTpOECHUS NPSAMOYTOJIBHUKOB UCIIOJIB3YET-

Csi KHOIIKa = Ha ITaHCJIN UHCTPYMCHTOB. HCO6XOIII/IMO:

BbIOpATh JAHHYIO KHOIKY;
yKa3aTh MECTO PACTOJI0KEHHS MPUMUTHBA,
TSHYTh MBIIIKOM, MOKa NPUMHUTHB HE MPUMET HEOOXOIUMOIO
pa3Mepa, OTIYCTUTh MBIIIKY.
Oxpyschocms (311unc). J1jis OCTPOSHUS OKPYKHOCTH (DILIHIICA)

FCIIOTB3YeTCS KHOMKA ‘= Ha MaHeI HHCTPyMeHTOB. HeoGXoaumo:
BBIOPATH JAHHYIO KHOIIKY;
yKa3aTh MECTO PACIOJIOKCHUS IPUMHUTHBA;
TSHYTh MBIIIKOW, MOKa TMPUMHUTHB HE HPUMET HEOOXOIMMYIO
dopmy (mns mocTpoeHus Kpyra npuaepxkusaiire <Shift>), ormyc-
THTb MBIIIKY.
JInst penakTUpOBaHUS BBIMICTICPCUNCIICHHBIX MPUMUTHBOB MOXHO
BBIOpATh OKHO «Pa3Mep M MOJI0KEHUE», KOTOPOE BBI3BIBACTCS CJICIYFOIIUM
obpazom: Bua/Pazmep u nosoxenne (View/Size & Position).

Texkcm. I[JIH pa60T51 C TCKCTOM HCIIOJIB3YCTCs KHOIIKA i Ha I1aHC-

J¥ MHCTPYMEHTOB (J1u00 Oyiok Tekct). yis M3MEHEeHHs MapamMeTpoB BBO-
JMMOTO TEKCTa UCIOJB3YeTCsl MyHKT KOHTeKCTHOro MeHio Teker (Text).
[Tpu 5TOM OTKpPBIBAETCS OKHO, B KOTOPOM 3aJaeTCsl THUI U pa3Mep mpudTa,
BBIpABHUBAHMNE, a TAK)KE HACTPOUKHU OJIOKA TEKCTA.

OcHoBHBIE Omepanuy HAJl NMPUMUTHBAMHM U o0bekTamu. [laker
MS VisiO moaaepuBaeT ClIeayIoline OCHOBHbIC ONEPALUU HaJl IPUMHUTH-
BaMU U O0BEKTaMHU:

*

=1 0 .

— moBopoT BmpaBo (moBopor o0bekTa Ha 90° MO YacoBoi
CTpEJIKe);
4"

= — moBopoT BIieBO (mMoBopoT 0O0bekra Ha 90° MPOTUB YACOBOIA
CTPEIIKH);

'Jl'i' — T'OPU3OHTAJIBHOC OTPAXKCHUC (SCpKaJIBHOC OTPaXKXCHUC OTHO-
CUTCJIBHO BepTI/IKaJIBHOﬁ OCI/I);

o |

- _ BCPTUKAJIBHOC OTPAKCHHC (SCpKaJIBHoe OTPaAXKXCHUC OTHOCHU-
TCIIBHO I‘OpPI?;OHTEUIBHOﬁ OCI/I);
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0+
- .
— BbIPABHUBAHHC O6’BCKTOB,

E — COCONHCHUC 00BEKTOB KOHHCKTOPOM,

_"IJ — HepeHeCTI/I Bl‘IepeII BBI6paHHBIe ITOJIB30BATCIICM O6’BCKTBI Ha
CTPaHUIIE PUCYHKA;
(|

" — nepenectu Ha 3a1HMIT IaH BLIOpaHHBIE TI0JIB30BATENEM 00b-
€KThl Ha CTPAaHULIE PUCYHKa,
| ]

% — CTPYNIHUPOBATH — CO3/IA€T IPYIITY U3 BHIOPAHHBIX OOBEKTOB,;

IEI — pa3rpynnupoBbIBAET BEIOPAHHYIO TPYIITY HA OTIEIbHBIC dJie-
MEHTHI,

r
mmm — KHOIKA OBICTPOrO BHIOOpA I[BETA JIMHUM,
= T — KHOIIKa OBICTPOrO BBIOOPA TOJIIUHBI JTHHUM,
=% T — KHOIKa OBICTPOro BhIOOpaA THUIIA TMHUY,
= T — kHomKa OBICTPOro BbIOOpA HAIIPAaBJIEHUS CTPENIOK ISl OJJHOTO

WM 000MX KOHIIOB JIMHUU,

J

LS .
— KHOIIKa 6BICTpOFO BBI60pa BCJIMYUHBI CKPYIJICHUA YIJIOB,

=
<" — BBI3OB AUAJIOTOBOI'O OKHA YIIPABJICHUA CJIIOSAMMU.

Ecnu HeoOXoauMo 3a1aTh COOCTBEHHBIC MapaMETPhbl TOJIIMHBI JIH-
HHUH, TO HaJ0 OTKPhITH B MeHIO @opmat/JIunus (Format/Line) u B pas-
nene Boicora (Weight) BeiOpats mynkt Ocobbiii (Custom).

ITocTpoeHue cxeM HA OCHOBAHHUM M0JIb30BATEJIbCKUX OHOJIHOTEK

OcHoBHBIMH dJIeMeHTaMK 0uOInoTeK M S VISIO sIBiIsiIOTCS 11a0I0HEBI
(Stencil) u oopasusi/Tpadaperst (Template).

Hlabnon — cneunayibHBIN (paiin ¢ HAOOPOM 3JIEMEHTOB, OPUEHTUPO-
BaHHBIX Ha OMNpPEACICHHYIO MPUKIAAHYI0 00acTh (OOBIYHO BEPTHUKAILHOE
3eJICHOE T0JIe, PaCIOIOKEHHOE clieBa dKpaHa). Pacmupenue daitna mao-
JIOHa — *.VSS.

Ooépaszey — cnenyanbHblid Gaiisl, KOTOPBIA COAEPKUT OKHO ¢ Habo-
poM 111a0I0HOB (PacIoioKEeHO CJIeBa) M OKHO pHUCYHKa (IyCTOH MM paHee
3aIlOJIHCHHBINH, CO3JJaHHBIMH OOBEKTAMHM; PACIIOIOKEHO CIpaBa) U XPaHHUT
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uX cBoicTBa (CTHIM), HAPUMEpP, HAOOP M MMapaMeTphl JIMHHM, TEKCTa, 3a-
JIMBOK H T. II.

O0paser| MOMOTaeT MPH CO3JaHHUM HOBOI'O IPOEKTa Cpa3y BOWTH B
HY)XKHOE pabodee OKpPYXKEHHE, T. €. OTKPBITh CTPAHHUI[Y IPOEKTA C COOTBET-
CTBYIOIIMMHU CBOMCTBAMH, HYKHBIMU IIa0JoHaAMH W HabopaMH CBOMCTB
(ctuieit). Pacmupenue (aiiiaa oopasma — *.vst.

Co3nanne maosona (Stencil). Eciu npeamnonaraercs, 4to co3aaH-
HBIIE 00BEKT OyIeT YacTO HCIONB30BAaThCSA, TO ymOoOHEE BCEro CO31aTh
11abJI0H U Pa3MECTUTh B HEM HauboJiee MPUMEHsEMbIE 3JIEMEHTHI C 3aaH-
HBIMU TIapaMeTpaMu. J[Js COXpaHEHHs CO3JaHHOI0 OOBEKTa MOKHO MC-
MOJIK30BaTh JINOO YK€ CYIIECTBYIOIIEE OKHO 1m1abiioHa, JIMOO co31aaTh co0-
CTBeHHOE. J[JIs1 OTKPBITHS CYIIECTBYIOMIETO OKHA Ia0JIoHa HEOOXOANMO B
MeHI0 BbIOpaTh @aiia/OobekThl/OTKpLITHL madiaon (File/Shapes/Open
Stencil). B cinyudae co3manust HOBOro cieayeT BeiOpath HoBblil madiaoH
(New Stencil). TTociie HaskaTHSI KHOIIKH PSAOM C OKHOM PHUCYHKA MOSIBUTCS
3eJIeHO€E TI0JIe OKHA I1abioHa. 3aXBaTUB MBIIIBIO CO3JaHHBIH O0OBEKT, €ro
IIEPETACKMBAIOT B OTKPBIBIIEECS OKHO. B OKHE MOABISETCS MKOHKA, KOTO-
pyio aBToMaTuuecku cozmaet Visio. CBoMMHU oYepTaHUSIMU OHA HAIIOMHHA-
€T MCXOOHBIA 00bekT. HWKOHKe mpHcBamBaeTcs Ha3BaHue (OOBIYHO,
masterl), koTopoe KelaTeabHO MEPEUMEHOBATh, 1aB MMs, COOTBETCTBYIO-
1Iee Ha3HAYEHHUIO 00bEKTa, HAIPUMED, CMECHTEIND, abcopOep H T. 1.

CoxpausTh (aiia mabdbioHa He0OXOIUMO IIPH €r0 aKTHBHOM OKHE.

Co3nanme oopasuma (Template). Jlns coszmanus oOpasua HeoO-
XOJIAMO

B OTKPHITOM paboyeM OKHE BBIOpATh HYXKHBIA HAOOp IIAOIOHOB
(mpu OTCYTCTBHMH TaKOBBIX CO3[aTh CBOM COOCTBEHHBIM, aJalTH-
POBaHHBIH K Cpejie, B KOTOPOH ITAHUPYETCSI IPOEKTUPOBATH);

B OKHE PHCYHKa CO37aTh OOBEKT, 3aJaTh MapaMeTPhl JIHMHHM,
CTHJIb TEKCTA M 3AIMBOK (IaHHBIN IYHKT MOKET HE BBHIMOIHATHCS,
€CIId B JajbHEWIIEM CO3JaHHBIH OOBEKT HE OyIeT HCIIOJIb30-
BaThCH);

COXpaHUTh cO3JaHHbIli o0paserl. s aroro B menio ®aia (File)
BeIOpaTh MyHKT COXpaHUTh KakK... (Save as...) u B CTPOKe THUII
daiina ykazate Oopasen (Template) (*.vst).

M3meHeHre mabjaoHa He CKa3bIBAeTCs Ha CBOMcTBax oOpasma (mpu
MOCJIEIYIONEM OTKPBITHH (aiiaa OyayT oToOpa)kaThesi H3MEHEHHBIE Ma0-
JIOHBI).
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Hcnonns3oBanne 0ubamorek. s nmoctpoeHus ¢GyHKUIHOHATBHBIX
CXEeM aBTOMaTH3allMd MOKHO HCIIOJIb30BaTh OMOIMOTEKH, pa3paboTaHHBIE
Ha kadenpe AIllIuD benopycckoro rocyjapcTBEHHOTO TEXHOJIOTHUECKOTO
yHuBepcuteTa. OHU XpaHATCS B 00ojouke pemakrtopa MS ViSO u umeror
CJIEIYIOIINE pa3/Iebl:

a) mpuOOPBI JJIs1 U3MEpPEHUs aBieHus (pa3pspKeHUs);

0) mpuOOpPHI 11 KOHTYPOB Pacxo/a,;

B) IPUOOPBI i1 KOHTYPOB TEMIIEPATYPHI;

r) IpuOOPHI ISl KOHTYPOB YPOBHSI;

1) IPUOOPBI ISl PA3TMYHBIX KOHTYPOB;

¢) mpuOOPBI 11 U3MEPEHHUSI SJICKTPUUCCKUX BEITHMUUH;

) YCIIOBHBIC 0003HAUCHHUSI IPHOOPOB;

3) YCJIOBHBIC 0003HAYCHHSI OCHOBHBIX TEXHOJIOTMYCCKHX allapaToB;

1) MOHTa)XHOE 0003HaUEHUE MPUOOPOB;

K) pEryJIUPYIOIINE OPTaHbI;

) PaMKH.

Jist moctpoenust J1ro0or (PYHKIIMOHATIBHONW CXeMbl aBTOMATH3alUU
HEOOXOIMMO H3BJI€Yb U3 COOTBETCTBYIOIIUX pa3/esioB OMOIMOTEKU Tpe-
OyeMblIil anmapaT U cpelicTBa aBToMaTu3auu. Vcnonb3ys oneparuu nepe-
MeEUIeHUs1, TOBOPOTA U T. [I., PACHOJOXKUTh UX Ha (PYHKIIMOHAIBHON CXeMe
aBTOMAaTHU3allUU U COETUHUTH MEX]y COOOi.

Heo0xonuMo MOMHHTB, YTO Mepe]l peJaKTUPOBAaHUEM CIIEYeT pas-
rpynnupoBatb 00beKT. s 3TOro HEOOXOAUMO MEpeTalUTh 3IEMEHT B
pabouyro 00JIacTh, MOCE YEero HaKaTh HA HETO MPAaBOM KHOMKOW MBIIIIH,
BeIOpaTh @urypa (Shape)/PasrpynnupoBarts (Ungroup). Ilocie penak-
TUPOBAHUS MPOU3BECTU TPYIIUPOBKY OOBEKTa, MPOJENIaB AHAIOTMYHbIE
aeiicteus ¥ BhIOpaB onuuto ['pynmuposate (Group). Jlis pexaktuposa-
HUSI COOCTBEHHO 3JIEMEHTOB HauOoJiee YacTO HCHOJb3YIOTCS CIIEIYIOIINe
JNEUCTBUA.

JUIS U3MEHEHHUs pa3MepoB 3JIEMEHTAa HEO0OXOJMMO MEepeTaIlUTh
AJIEMEHT B pabouylo 00J1acTh, MOCJIEe Yero HakaTh Ha HEro Ipa-
BOI KHOMKOM MbIIIK. B packpbiBiIieMcsi MEHIO BbIOpaTh Dopmat
(Format)/3ammura (Protection). B mosiBuBIIEMCS IHATOIOBOM
OKHE Tpebyercsa CHATb Mapkep HampoTuB onuuid IHupuna
(Width) u Beicora (Height);

JUIsl IOBOPOTA JIEMEHTa HEOOXOJIMMO BBITIOJHHUTH TE€ € Omepa-
IIMH, YTO U MPUBEICHHbIE BbIIIE, CHIB Mapkep onuuu Bpamenue
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(Rotation), a g1 HamucaHus MOSCHUTEIBLHONO TEKCTA CHSATH
mapkep Harpotus onimu Teker (T ext);

JUIS. YCTAHOBJIICHUSI TIPO3PAYHOCTH (€CIM HEOOXOIMMO) HaIo Iie-
pETaIIuTh JIEMEHT B pabo4yro 00JacTh, HAXKATh HAa HErO MPaBOH
KHOIIKO¥ MBIIIH, B MOSBUBIIIEMCSI MEeHIO BbIOpaTh 3aauBka (Fill)
u nanee BbictaBuTh 100% Ha onmuu [po3paunocts (Transpar-
ency).

Hpumep
Coznate mabsioH A u300pakeHus: 00beKTa — peKTUPUKAIIMOHHON
KOJIOHHBI CIIETYIOLIIETO BU/Ia M 3aHECTH ero B OMOINOTEKY (PHCYHOK).

LI -

Pucynok. [llabnon pekTruhUKaIIMOHHONW KOJTOHHBI

C moMoInpio rpadpuUecKuX IPUMUTHBOB HEOOXOIUMO CO34aTh HEIO-
CPEACTBEHHO caM 00BeKT. [IJIsg ero coxpaHeHHs BbIOHpaeM IIYHKT MEHIO
®daiin/O6wext/Hoswlii madaon (File/Shapes/New Stencil). ITocne sToro
clieBa OT OKHa pucyHka B okHe dopmbl (FOrms) orkpsiBaeTcsi HOBBIi
1ra6ion. IlepetackuBaeM CO3JaHHBIN OOBEKT U IMOMEIIAEM €T0 B OTKPHITOE
okHO mrabsona. ITocie 4ero MKOHKA KOJOHHBI OTOOPa)KaeTcsi B TEKYIIEM
okHe. [lamee HE0OXOAUMO IIEPEMMEHOBATh CO3aHHbIN 11a0I0H. J[JIs 3TOrOo
IIeJKAeM JICBOH KHOIKOM 0 UMEHHM U BBOAUM. «Pexmudgpuxayuonnas xo-
JIOHHA.

Jlnst coxpaHeHus 1abiIoHa IejaKaeM IpaBoOi KHOIKON MBIIIH 10 3a-
TOJIOBKY I1abjI0Ha, BHIOMpaeM B KOHTEKCTHOM McHIO COXpaHHTh Kak...
(Save as...) u B OTKPBIBIIEMCS OKHE YKa3blBa€M B CTpPOKe THI (haiina
IIaoaon (Stencil).

3aganus
1. C nomoursro MS ViSIO co3aaTh 3JIEMEHTHI CXEM aBTOMATHUKH, 3a-
JTaHHBIE B TaOJIUIIE, COTJIACHO BapHAHTY.
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Tabnuua
DJIEMEHTBI CXeM aBTOMATHKH
Bapuant N300paxenne 31eMEHTOB
1
R 2 MDD
-
] 5
7 2 1
8 3] 2 ®
2 5] N 7 3 NeNe 7
- il 77
=l 4 =
| 6]
Unr

mlb |<,o ||\) |_\

Unr
M
L 4P Ne3
5 o B 2[3[2
3 Ne2 7
4 )
U
6 (RRY TN

2. Co3naTh MOAIb30BATEILCKUM IIa0JI0H U BHECTH B HETO0 OOBEKTHI,
3a/IaHHBIC B TAOJIMIIE, COTJIACHO BapUAHTY.
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2. KOH®OUT'YPUPOBAHUE SCADA-CUCTEMBI iFI X

Lenv 3amamus: U3y4UTh CIOCOOBI 3allyCKa YTUJIMTBI CHCTEMHOMU
koH(purypauuu SCADA-cucteMbl U ¢ ee MOMOIIbI0 CKOH(PUTYPUPOBATH
CUCTEMY IS AaJibHeWIel paboThI.

[IpenBapurenbubiMu ycnoBusiMu 111 GyHkuronupoBanuss SCADA-

cuctemsl 1FIX sBnstoTcs:
yCTaHOBKA Ha KOMIIBIOTEPE MPOrPaMMHOTO O0ECIICUCHUS;
KOH(QUTYPHPOBAHUE CUCTEMBI C HEOOXOAMMBIMHU CBOMCTBAMH U
napaMeTpamy;
CO3JIaHKME PKPAHHBIX (GOpPM (MHEMOCXEM) MPOLIECCOB;
MOJKJIIOYEHHE 000pyA0BaAHMUS.

Jliss KoH(HUTyparuu CUCTEMBI CIYKUT YTHJIMTA CUCTEMHOW KOH(pH-
rypanun System Configuration Utility (SCU). 3anyck SCU MokHO mTpoun3-
BECTH HECKOJIBKUMU CIIOCOOAMH

Haxats Ilyck/Beimorants (Start/Run), mocie yero B moje
«OT1kpbITh» BBecTH SCU 1 Haxath <OK>;

3armycTuTh npuinoxenue Intellution iFIX, 3arem HaxkaTh Ha KHOII-
Ky «Bamyck System Configuration Utility» (puc. 2.1);

OTKpBITh Manky «Dynamics» u 3amyctuth SCU-daiin.

-+ iFIX Startup [S—J
i Jarwck FDC 0O Gl MK HICT RO 3
Mia yana 'FD‘i
SCU-padn [ CADynamics\LOCAL'FI. scu ~ ]
Onvcasme:  KongurypausoHHsii $atin a0 ysna FIX
S ample System
Jamyck Sample System

IFIX BEARGAHAETEA ¢ HABOMOM PAANOE, COIAAHHLN CNAHMANLHG AR
AEMOMCT UMK BOIMOKHOCT o iFLX.

W,

SCu
Jamycr Spstemn Configuration Uity
F.omduarypupoBarese cucTene iIFLX

Apnei gna padouero crona

T L] Comanier ADALEA HA DAGGNEM CTONE
: CoagaHue Ha padoyem CTONE ADNBIKS © YKAZSHHIMM HACT DO AH

I He noka3oiBaTh 3TOT QWA BCETAS 3AMYCKETE IFIX Botend, |

Puc. 2.1. Bueurnuii Bug okHa nputoxxenus |ntellution iFIX

11
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[Tocne 3amycka SCU mosiBisiercst okno SCU-iFIX (puc. 2.2), B ko-
TOPOM MOKHO CKOH(HUT'YPHUPOBAThH CHCTEMY C HEOOXOJMMBIMH CBOMCT-
BaMH.

Y3EM:FIX
PDB: DATABASE
Bepcua: 3.5 [Build 5717

Puc. 2.2. Oxno SCU-iFI X

Huxusisa yacts okna SCU conepxut «MHcTpyMeHnTapuii». Haznaue-
HUE KaKJ0r0 MHCTPYMEHTA MPUBEACHO B TAOIUIIE.

Tabnuna
HNuctpymentsl SCU
NucTpymeHT OKHO CBOWCTB DOyHKIUU

Kondurypanus nyreit | 3agaeT MeCTONOJIOKEHUE H
ums Kataigoros 1FIX
Kondurypanus tpesor | Paspemaer u koHpurypupy-
€T CIIY>KObI TPEBOT
Kondurypanus cetu Kondurypupyer  cereBbie
coequHeHus (BHIOpATh THIT U

e i

2 = 8

- CBOWCTBA CETH)

*""B Kondurypanus Konourypupyer  cepBepsl
@/ SCADA SCADA

12
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OkoH4YaHUE TAOTULIBI

NHcTpyMeHT OKHO CBOWCTB

OyHKIUU

Koudurypauus 3agau

BreiOupaer 3amaum s aB-
TOMaTUYECKOTO 3alycka B
Pa3IUYHBIX PeKUMaX IMyCcKa

Kondurypanus 3amutsl | Kondurypupyer 3aIIUTY
cpebl

VYuernsle 3amucu SQL | Co3gaer cmcku Bxoga SQL
u  koHpurypupyer SQL-
3a/1a4u

Kondurypanus 301 Penaktupyer  06a3zy  30H

TPEBOTH TPEBOT

HaCTpOﬁKa CUCTCMBI TIPOU3BOAUTCA IIOCIICHOBATCIIBHO B KaXIOM
OKHE CBOMCTB. 3aHaBaeMBIC CBOMCTBA CHUCTEMBI 3aBUCAT OT nmponecca, 1mon

KoTopblit pa3padatsiBacTcss SCADA.

OcHoBHbiMH HHCTpyMeHTamMu SCU sBisitoTcs okHa cBoiicTB «KOH-

durypamuss  SCADA»,
3amau».

«Kondurypamuss TpeBor» u

«Konduryparnus

B okxne «Koudurypauus SCADA» (puc. 2.3) nonb3oBarenb paspe-
mraet/3anpeniaer nogaepxkky SCADA (BeiOpath «Brir.» Ha Biiaake «[loj-

nepxka SCADA»).

Rondmrypauna SCADA

Moppepxka SCADA

®Bra. O Otka.

OnpenenenHe npaneepa If0

CKOHpHIypHpOBaHHBIE npadeepw IfO

SM2 - 5im Driver 2 v6.02a

MaptHep SCADA

OHpEﬂEﬂEHHE 6a3H NAHHBX

MMa 633 naHHuX: DATABASE

Hma npaneepa If0: | SIM - Simulation Driver|

SIM - Simulation Driver

[106ABHTL

Ynanute

Puc. 2.3. Oxno «Kounpurypauus SCADA»
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Jlaee HEOOXOAMMO CO3AaTh/BBIOpATh YXKE CYIIECTBYIOIIYIO 0azy
JaHHBIX Tpoliecca Ha Bkiaake «OmpeneneHue 0a3pl JaHHBIX». MMs 6a3bl
JTaHHBIX MOYXHO U3MEHUTH ABOWHBIM IIEITYKOM IO cTpoke «Mms 6a3bl naH-
Hbix». [laker IFIX momnepxuBaeT BBOJ TEKCTa KaK Ha PYCCKOM, TaK M Ha
aHTTIMICKOM si3bIKaX. MIMs 0a3bl JaHHBIX JTOJDKHO MMETh CMBICI U OBITh
yIO0OHBIM IJIS1 CTIOTh30BAHHS.

3atem B okHe cBoicTB «Kondurypamus SCADA» HeoOxo1uMo co3-
JaTh CIUCOK JIpailBEpOB, C KOTOPHIMH Oyaer paboTath cuctema. B makere
IFIX yxe umeercs psn apaiieepos. Hanpumep, SIM u SIM2 — npaiiseps,
npenocrapistomue 2000 peructpoB Ajis UMUTALMU JaHHBIX Ipolecca U
TECTHpPOBaHUS 0a3bl JaHHBIX.

JUiss MOAKITIOUeHUST 00OpYNOBaHUS HYKHO NPUMEHSITH COOTBETCT-
BYIOIIIME JIpaiiBepbl yCTPOUCTB, KaK MPABHIIO, TIOCTABISIONIMECS MPOU3BO-
AUTETSIMU TIPU TIOKYTIKE 000PYIOBAHHMS.

B okne cBoiictB «Kouduryparnus tpeBor» (puc. 2.4) MOKHO BKJIIO-
YUTH/OTKIIOYUTh TeHEepaIi0 TPEOYEeMbIX TPEBOT Ui pa3padaThIBAcMOrO
nporecca. AKTUBUPOBAaHHBIE TPEBOTH WH(GOPMHUPYIOT OMEpaTropa O XOJe
TEXHOJIOTMYECKOT 0 IIpoIiecca.

KoHtpurypauua Tpe sor

Mpuutep Tpeeord 1, OTKAK4EHD Craryc

lpuutep Tpeeory 2, OTKAK YEHD O Bka
Mpuutep Tpeeory 3, OTkAW HEHD =
lpuutep Tpeeory 4, OTKAK YEHD ) Qrka.

Alarm Summary Service, Bkawueno
(Painoeaq cayxba Tpeeor, OTkaw4eHo
Alarm History Service, Bkawveno
Cnyxba ODBC tpesor, OTkAw4eHO

PacwHpeHHas... | | [1]4 | | O1MeHA | | Cnpaeka

Puc. 2.4. Oxno «KoHburypamnus TpeBor»

Takke MOKHO BKJIHOYUTH/OTKIIOYUTH CIEAYIOIIHUE CIYXKObI TPEBOT:
MPUHTEPHI TPEBOT, CIY>KOY CBOJKH TPEBOT, CIyk0y (ailyioB TpeBor, Ciryx-
Oy MCTOpUHU TPEBOT, CIYKOY CETEBOIO CEpBHUCA TPEBOT, CIYKOY MyCKOBOU
ouepeny TPEBOT.
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KHomnka «pacmmpenusi» mno3BojisieT U3MEeHUTh (opmaT coOOIEeHUH,
BbIOpATh OTJIENIbHBIE 30HBI TPEBOT, ONPEACIUTh OUYEPEIHOCTH HMCIOIb3Yye-
MBIX TPEBOT, CKOH(PUT'YPUPOBATH COOOIIEHUSI O TpeBOrax oreparopy, Ha-
CTPOUTH COOOIIEHHS pErjlaMeHTa.

B okne cBoiicTB «KoHburypauus 3agau» onpeaensercs nopsaok u
pekuM 3amyckaeMbix 3a1ad (puc. 2.5). BeiOpanHubie 3amaun OyayT aBTomMa-
TUYECKHU 3aITyCKAThCS MPHU Ka)JI0M 3aIIyCKe CUCTEMBI B TOM TMOPSAKE, B Ka-
KOM OHHU I€peYuclieHbl B JUaloroBoM OkHe «CKOH(UTYypUpPOBaHHBIE
3a/1aum».

Kondmrypauna sagau

PexHM nycka
MMa paiina; C:ADynamics{WSACTASK.EXE v
O CeepuyTwi

O HopHankH.
® MonoeWA

Kom. cTpoka:

CKOHHIYPHPOBAHHLIE 3A0a4H:

% CADynamics\WWSACTASK.EXE [ oGaBHTL
% C:\Dynamics\SUMQDEL.EXE -D05:00 -F30:00

CADynamics\WORKSPACE.EXE + I

% CADYNAMICSUOCNTRL.EXE [a
H3MEHHTL

Ypanute

i

Puc. 2.5. Oxno «Kouduryparms 3agau»

Taxum oOpazom, hopMUPYS CHHCOK 3a7ad, OMPEAEISETCS MOPSIOK
3anycka SCADA-cucteMsl.

3ananus

1. 3anyctutrs SCU 1100bIM U3 BBIIICOMUCAHHBIX c1TOc000B. Co3/1aTh
HOBBIM KOH(UrypauoHHeid ¢aitn y3na iFIX. Jlns storo B meHo daiin
(File) ykaszars oo Co3mxatnh (New).

Bri6path TpeBOru u 00BACHUTh HEOOXOAMMOCTh MX MCIOJIb30BaHUS
JUTSL BBITIOJIHEHUS paOoThl. 3a1aTh 06a3y AaHHBIX AJis1 pabOThl, CO3/1aTh CIU-
COK JpanBEPOB.

2. Co3nath KOH(MUrypallMOHHBIN ¢aiii, BeIOpaTh TPEBOTH, 3a4aTh
0a3y AJaHHBIX 71 pabOThl U CO3JaTh CIHMCOK JIpaiBEpOB ISl YKAa3aHHOTO
nperno/aBaTesieM TUIIOBOTO MPOIIecca aBTOMATH3AIUH (CM. TIPUIIOKEHUE).
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3. IPOEKTUPOBAHMUE DKPAHHbIX ®OPM
B SCADA-CUCTEME iFIX

Llenv 3auamus: OCBOMTH METOJIbI CO3/JaHMS IKpPaHHBIX (OpPM C IO-
MOIIIbIO MMAHENIM UHCTPYMEHTOB. M3y4uTh UCIOIB30BAHKE FOTOBBIX OOBEK-
TOB «AnbOoma JluHamo».

OcHOBHBIM HUHCTpYMeHTOM it pabotel co SCADA-cucremoit iFIX
SBIISICTCS cpella pa3paboTku, KOH(UrypupoBaHus M BbiodHEeHUs |ntellu-
tion WorkSpace (nanee WorkSpace). Ona oTkpbIBacTCs MpH 3amycKe MpH-
noxenns IFIX. Tlpu 3amycke mosBisieTcs OKHO C Ha3BaHueM «iFIX
Startup». Tak kak koHUTypHupoBaHue cucTeMbl IFIX ObuTO TpOBenEHO B
pabote Ne 2, cienyeT NpUCTYIUTD K CJIEIYIOUIEMY IIary: BBECTH B «3alycK
IFIX co crnemyromumu HacTpolKaMn» MMs CKOH(UTYPHPOBAaHHOTO paHee
y3I1a, mociie yero BeiOpaTh co3nanublii SCU-(dailn u HaxaTh Ha KHONIKY =

(puc. 3.1).

r 1

2 3anyci iFIX X
—iFl
Janyck FI¥ co cnegyiw MK HAcT pokk.andd;
WA yzna:  |FI
SCU-paitn:  |CADynamicshLOCALYF <. zou j J

Onucanmwe:  Configuration File for Mode Fl

Puc. 3.1. [TocnenoBarensHOCTD 3amycka iFIX

B pesynbrate otkpeiBactcs okno WorkSpace (puc. 3.2), B KoTopom
MOJKHO BBIZIEIUTh TPH OCHOBHBIE 30HBI. 1) IaHEIh HHCTPYMEHTOB (BBEp-
Xy); 2) cuctemHoe aepeBo (cieBa); 3) pabouyio 30Hy (crpasa). WorkSpace
COBMEIIaeT B cebe JBe cpenbl: cpely KoHdurypupoBanus (cpemy paspa-
00TunKa) U Cpeay BHIIOJIHEHUs (Cpeay moib3oBareis). B cpeme kondury-
pHpOBaHHUs Pa3pabOTUYMK CO3AAaeT DKPaHHBIE (POPMBI, T. €. PUCYHKH, KOTO-
phle HATISAHO OTOOpA’KaroT ammapathbl, TPyOOIPOBOABI U APYIHE KOMIIO-
HEHTHI TEXHOJIOIMYECKOU ycTaHOBKH. Cpea BBITOJHEHHS IMpeIHa3HAUYeHA
TS HETIOCPEACTBEHHON BU3yaIU3alliy [IPOTEKAHMsI ITPOIECCa.
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ﬁiﬁ%@@ﬁmiﬁx¥'ﬁ&%&
Mo PEeGPEREMNSD T

= [ FIx .-'., untitled1.grf
E application Yalidatar I
-] Globals HabopWMHCTpYMEHTOE | |
: Startup Profile Manager 4 |
g AAMUHKMCTRaTOR Baskl AaHHEIK E ! '}E’ E a .
-] Anebome duHamo me® ac£ a
[+ % oKy HEHTE o S B A = @
ApafEepel BEDAS-ERIEOLS aBe
-7 3awmTa 6 22 P W ks
HETDDHH TpeBOr ﬂ ﬂ Fre ﬁ i
gawa'-leme HCTOPHH B |E: iy :E| $ l:E
TUYETEI .
E] MepeKpECTHRIE CCbINKH h EI T B T [ﬂ
(L] Pacrmcanmsa & &y H B &2 E]g;;g
[+ D PernamenTel FIx =
=] PHCyHEM i;: IEI ! + %
-] Cnpaska & MHbopraumHa 23 Y B: g

YMPaBENEHHE BRINONHEHMEN
WTHAMTE CHETEMHOMD KOHPHM Y PHPOEaHHA

Puc. 3.2. Oxao WorkSpace

PaccmoTpum kaxayro u3 308 WorkSpace.

3ona «Ilaneab mHCTPYMEHTOB». COCTOUT U3 TpeX OJIOKOB KHOIOK.
CranpgapTHas maHellb MHCTPYMEHTOB TO3BOJISIET, KPOME THUIIOBBIX OIepa-
11t (Co3/1aBaTh, OTKPBIBAThH, COXPAHATH U ME€YaTaTh JOKYMEHT), OCYIIIECTB-
JIATH CIIEAYIOLINE TEUCTBUA:

-

— BCTaBJISTh HOBBIM PHUCYHOK,

— BCTaBJISITh HOBOE PACIIUCAHUE;

“n }

- — BCTaBJIATH HOBBIH «AnbO0M (6ubIHOTEKY) IMHAMO,
tt

— paClinupsAThb pa60qy10 30HY Ha BCCb 3KpPaH, 4TO AaCT BO3MOK-
HOCTB 0€3 MECPCKIYCHUS B CPEAY BBIIIOJTHCHUS IIPOCMOTPETh PUCYHOK;,

Z

MMOJHEHHS,

— NEPEKITIOYUTHCS U3 Cpeibl KOHPUTYPUPOBAHUS B CpPEAY BbI-
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— OTKpBITH penaktop Visual Basic;

N — OTKPBITh «MacTep 3a1a4» (IIOMOIIHHUK).

[TaHenb MPUIIOKEHUN COAEPHKUT KHOIKH, KOTOPBIC 3allyCKalOT MPHU-
noxenust 1FIX 6e3 momoinu cucteMHoro gepesa (T. €. Jar0T BO3MOKHOCTb,
HaIpUMep, peAaKTHpoBaTh 0a3y AaHHBIX, U3MEHATH mapaMmeTpsl B SCU) u
MO3BOJISIFOT TOJYYHTh TOCTYI K MH(POPMAILIUU U3 3JIEKTPOHHBIX KHUT IFIX,
a Takxe BbIXOAuTh Ha caiitel Intellution, GE FanuCc u TeXHUu4ecKou mom-
nepxku. KpoMe Toro, oHa coaepKuT ClIeayromnue KHOTKH:

:';. 5 — peaKTOp MaKkpOCOB;

— PEAAKTOP TETOBBIX TPy,

— AIMUHUCTPATOP 0asbl JAHHBIX,

B B ()

— HAa3HA4YCHUC UCTOPHH,

— YTUJIUTa CUCTEMHOT0 KOH(UTYPUPOBAHUS;

5= FE

— VIIPaBJICHUC BbLITTIOJTHCHUCM.
ITanensb YTUIWUT ITO3BOJEICT BBIIIOJIHATE CIICAYIOIIUC OIICpaluu € Oa-
301 JaHHBIX oe3 OTKPBITHUA ((AIIMI/IHI/ICTpaTOpa 0asbl JAHHBIX».

=,

3
o

i

+
-
— repe3arpyskarb 0azy JaHHBIX.
3ona «CucremHoe aepeBo». OToOpakaeT B HepapXUUYECKOM BHUJE
daiinel, UMerorecs Ha JIOKaTbHOM y3ie. [Ipu mepBom 3amycke Work-
Space cucteMHOe AepeBO MOKa3bIBAET MM JIOKAJIbHOIO y3Jla Ha BEPILIUHE
JiepeBa U ClIeyIOlIHe ManKyd U IPUII0KeHHs, IPUBEJICHHbIE B TAOJIHIIE.

— 100aBIIATHL OJIOKY,

— MOAUGUIIPOBATH OJIOKH;

— COXpaHsTh 0a3y NaHHBIX;
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Tabnuna
JIEMEHTbI CHCTEMHOI'0 IepeBa
Onement | Hazpanwue DyHKIMHN
=1 Ucropus [To3BonsieT oTo6pa3uthk 200 mocieaHUX TPEeBOT
= A TpeBoOr U COOOIIEHUH, MOJTYYEHHBIX KOMITBIOTEPOM
Anamunuct- | JlaeT BO3MOXXHOCTh CO3/1aBaTh U PEIAKTHPO-
% paTop 0a3bl | BaThb 0a3bl JaHHBIX IIPOIIECCOB
JTAHHBIX
Hoxymentsl | [Io3Bosisier co3gaBaTh JIOObIE  JTOKYMEHTBI
Word nim Excel
AnbO0MBI Copnepxut «AnbOombl JIunamo»
Jlnaamo
Pernamen- | Bxirouaetr B ceOs IIaBHBIM W yNPaBISIOMIMMA
ThI FIX pernamMeHThl (HaOOp MpaBuII, O KOTOPBIM H3-
MEHSIFOTCSI 3HAYCHHUsI OJIOKOB 0a3bl JAHHBIX)
- Haznauenue | [To3Bosisier co3naBaTh (ailnibl, XpaHsiiue CIu-
=1 UCTOpUU COK TpEBOT 3a OIpEACNICHHbI HWHTEpBaj Bpe-
menu (4, 8, 24 1)
Hpaiieeper | Comepxutr apaiiBepbl BBOAA/BbIBOJA, CKOH(DU-
I'YPUPOBAaHHbIE ISl JIOKAJILHOTO y3J1a
VYnpasie- OtoOpaxkaeT (oHOBbIE 3a7aud — BCE 3a/auH,
# HUE BBITIOJN- | BBIMIOJHSAEMbIC CHUCTEMOM Ha JaHHBII MOMEHT,
HEHUEM HO HEe 0TOOpa)kaeMble B OKHE BBIIOJTHEHUS
Pucynku ConepXuT CHUCOK CO3/JaHHBIX PHUCYHKOB, a
TaK)Ke CIIUCOK 0OBEKTOB KaXJA0r0 pUCYHKA
OTt4yeTs XpaHUT OT4YeThl, CGHOPMHUPOBAHHBIE MPO-
I'PAMMHBIM MTAKETOM T'€HEPAIIMU OTUYETOB
Pacniucanus | ConepuT pacnucaHusi — CIUCOK ONpeJeeH-
HBIX TOJIb30BaTEIIEM peakiuil (IeiicTBHit) cuc-
TEeMbI TP HACTYILJICHUH OIPEJICICHHBIX COOBI-
TUN
3amuTa Copnepxutr Qaitnel Kondurypauus 3ammrs
(Security Configuration) u Bxox (L ogin), mo-
3BOJISIIOLIME 337aBaTh KOH(PUTYpaLUIO 3aIUThI
Y BXOJUTH B JIOKAJbHBIN y3ell
YTunura Kondurypupyer sokanbHblii  y3en  (3aHs-
ﬁ KOHUTY- tue Ne 2)
PUPOBAHUS
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3ona «Pabouas 30Ha». [IpenHazHaueHa 1Sl pUCOBAHUS U CO3AaHUS
O00BEKTOB, OTOOPAKAIOIIUX TEXHOJOTHYECKUE ammapaThl, TPYOOIPOBOIHI,
TEKyIHe 3HAYCHHS TTapaMeTpoB Tpoliecca U ap. ITa 30Ha cpa3y IMmocle 3a-
MyCKa COICPKHUT JIBa OKHA: OKHO PHCOBaHMs (OTKPBIBACTCSI C Ha3BaHUEM
«untitled1») u okno «Habop MHCTpyMEHTOB.

Jlnst oToOpaskeHus peanbHOro mpoiecca ¢ nomoirsio 1FIX HeoOxo-
JAMMO JUTS Hayalla 3TOT Impolece «HapucoBaTh». IFIX no3Bossier pa3pabot-
YHKaM U omlepaTtopaM ObICTPO CO3/1aBaTh JUHAMUYECKHE YKpaHHbBIE (HOpMBI
(pucynku). CrenaHHbli paHee PUCYHOK OTKPBIBAETCS MPH BHIOOPE B CHUC-
TEMHOM JiepeBe nanku «Pucynku». Co3/naHue ke HOBOTO PHCYHKa IPOUC-
XOJHT MPHU HaKATUU KHONKK «Co031aTh PUCYHOK» Ha TMAaHETH MHCTPYMCH-
ToB. Ilpu 3TOM MOSIBISIETCA AMAIOrOBOe OKHO «MacTep CO3daHHs PHUCYH-
Ka», TJIe He0OXOIMMO OTMETHTH J1Ba MyHKTa: «Co31aTh Mo yMmomyanuio Un-
titled» u «Ilokazats Bua pucynka B WorkSpace», — naxats «I'otoBo(F)»
(puc. 3.3).

[Maq: Te P CO3JAHHA PHCYHEA ]

BEepeHWe

Jobpo NoxanoEaTe B MacTep cosnaHua pHMCYHES,
MacTep NOMOKET COSLaTE PHUCYHKM DESIMHHEL
MpeanpocmMaT THMNOE, KOTopeE Bel CROXETE NOETORHD
WMCAONES0ESTE B MRMADHEHKAX.

MoanyHcTa, EIGEQHMTE THN
COSAEESEMOND BUCYHKS

{¥ CospaTe ks MpegonpeensHHDN KoHEM Y paELpA (L)

{~ CosgaTh NONb30EATENLCKMA pUCYHOK (1)

{~ CospaTe no yrondaHue Untitled"

[¥ MokasaTe Bug proyHka B YorkSpace

r He samyckaTe MacTepn M MEHID COZLaHM A PHCYHKR M BRIMTI

]

loToeo () |

Cnpaska (H) OTEHS (2] = Hazap (B Hanee (M) =

Puc. 3.3. lnaioroBoe okHO «MacTep CO3TaHMs PUCYHKa»

B pe3ynprare OTKpBIBAETCS HOBBIM PHUCYHOK C HAa3BAHUEM
«untitled1», B koTopoM OyayT co3maBaThes SKpaHHbIE HOPMBI. ITOT pUCY-
HOK HE0OXOJMMO COXpPaHUTb, YUUTHIBAS CIEAYIOIINE OrPAHUYEHHUS 10 Ha-
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MMEHOBAHUIO. TEPBBIM CHMBOJI Ha3BaHUS JOJDKEH OBITh OYyKBOW; HENb3s
HCIIOIb30BaTh CJICAYIOIINE CUMBOJBI: MpoOes, BOCKIUIATEIbHBIN 3HAK,
Touky, @, &, $, #; Ha3BaHMe pUCYHKA HE IOJDKHO IPEBHIMATh 255 CHM-
BOJIOB.

C noMmortipi0 Habopa MHCTPYMEHTOB MOXHO J00aBJISITh B PUCYHOK
paznuuHbie 00BekThl. [Ipy HaBeneHUU Kypcopa Ha JIF000M 3JIEMEHT B OKHE
«Habop MuctpymentoB» (puc. 3.4) BBIILUIBIBACT MOJCKa3Ka, KOTOpasl CO-
JEPKUT KpaTKOEe OMUCaHKE 100aBIIeMOT0 00bEKTa.
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Puc. 3.4. Oxno «Habop MHCTpyMEHTOB»

O0bekThl «Habopa MHCTpYMEHTOB» JENATCS Ha HECKOJIBKO TPYIIII,

CpeIH KOTOPBIX MOYKHO BBIJICITUTH:

pPEIaKTUPOBAHUE — WHCTPYMEHTHI JUISl BBIICICHUS, BBIPE3aHMS,

KOITMPOBAHUS U BCTABKU O0OBEKTA;

BpeMsl, JaTa — O0BEKThI, OTOOPAXKAIOIIUE COOTBETCTBEHHO TEKY-

IIME BPEMS U JIaTy,

Gburypbl — aeTaid, U3 KOTOPBIX COCTABIISICTCS PUCYHOK (MpsiMo-

YrOJIBHHUK, CKPYTJCHHBIM MPSMOYTOJIBHUK, OBaj, CETMEHT, MHO-

rOyroJibHUK, CEKTOD, Ayra, MpsaMas, JJoMaHasi);

TEKCT, KOTOPBIH J0OaBISICTCS K JTI000MY APYrOMYy OOBEKTY U KO-

TOPBII MOKHO (hOPMATHPOBATH;

auarpaMMa OTpakaeT TPEHJ JIaHHBIX PEaJbHOIO0 BPEMCHH WIIH

aApPXUBHBIX JIAHHBIX;

TOYCHBIE PHCYHKH, KOTOPBIC BCTABJISAIOTCS B TEKYIIUH PUCYHOK

IFIX u3 npyrux ¢aiinos;
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1BET, WPUQPT SBIAIOTCS HE CaMOCTOSTENbHBIMU (opmamu, a

JUIIb UHCTPYMEHTOM JJI1 U3MEHEHHs LIBETa BbIJCIIEHHOTO 00b-

€KTa U mpudTa BbIIEICHHOTO TEKCTA,

HITeMIeNb AaHHBIX OTOOpakaeT 3HAYeHHWE Kakoro-inbo mapa-

MeTpa mpolecca Ha JaHHBIA MOMEHT BPEMEHH,

CBOJIKa TPEBOI' OTpa)kaeT MHPOPMALIUIO O COCTOSIHUH TPEBOT;

NEePEKIIIOYATENIb CETKH BKJIFOYACT/BBIKIIIOYACT CETKY IMPH PHUCO-

BaHUU;

pacnpeneneHue, BbIpaBHUBAaHUE, T'PYNIUPOBAHHE U BBIHECEHHE

Ha NepeTHUI WU 3aJTHUH TUIaH BBIIEICHHBIX OOBEKTOB.

OObexT n00aBseTCad B PUCYHOK Ha)KaTUEM Ha 0003HAYAIOUIYIO €T0

KHOMKY. HekoTopbie popMbl pUCYIOTCS MTyTEM 3a/1aHUsI C TOMOILBIO MBIIIN
MOCJIEIOBATEILHOCTH OMOPHBIX Touyek. Hampumep, ansg pucoBanust ayru

HY>KHO IIEJIKHYTh 10 KHOIIKE | na manemu MHCTPYMEHTOB, a 3aT€M TPeMs
HieJlYKaMu B 00JacTH PUCOBaHHUS 00O3HAYMUTh HIMPUHY U BBICOTY IYTH.

AHaJIOTMYHO PUCYETCSA CETMEHT @] CEKTOp Il (puc. 3.5).

3 £
Puc. 3.5. PucoBanue jayru, cerMeHTa M CEKTOpa

[Tocne nmoGaBneHust GUrypbl B PUCYHOK €€ MOXKHO IIPEoOpa3oBbI-
BaTh, T. €. MEHATH €€ 1IBET, pa3Mep, CTUJIb 3aMOJHEHUS MEPETHETO IJIaHa.
Jl71s1 3TOr0 HEe0OXO0MMO HABECTH KYpCOp MBIIU Ha PUTYpY W HaxaTh Mpa-
BYIO KHOTIKY MbIIIH. [T0SBUTCS BBITUIBIBAIOIIEE MEHIO, B KOTOPOM BhIOMpA-
eTCsI Kakas-JIn00 OMIHs M3MEHEHHsI CBOMCTB 00bekTa (puc. 3.6).
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AHHMALMH...

W arieHWTE pastien
v HameHuTe dopray
Bpawate

OTHEHMTE Chl+Z

BripezaTe
F.onupoEaTe
Yaamme
MNpooydnupoEaTE

pynnHpoEaTe Chrl+iG

Ha nepeaHui nnax
Ha sagHui nnan

Ueer »

CTunk sanonHeHKA 3
CTUNE KporkM 4
LTk $aHa 3

PegakTHposart crpuHm
Makpoc 3
OkHO CEOMCTE...

Puc. 3.6. Onuuu u3MeHeHus CBOMCTB 00bEKTA

[Ipu BbIGOpe onuuit U3menuts pazmep, U3mennts popmy, Bpa-
IIATh Y BbIICJIEHHOTO 00BEKTA MOSABIISIIOTCS yKa3aTelH, MO3BOJISIONINE U3-
MEHSITh €ro pasMmep, GopMy WU Bpamarh. M0OXKHO U3MEHUTh BUJT OOBEKTA,
BeIOUpass onuuu Ctwiab 3anonHenusi, Ctuiab kpomku, Ctuib ¢oHa.
Onuuu Auumanum..., PegakrupoBars ckpunt, Makpoc B JaHHOM 3aHS-
THU HEe ucnoiib3ytoTes. Onmus OKHO CBOICTB OTKphIBaeT OKHO «Proper-
ties», otoOpaxaroiiee CBOMCTBAa JaHHOIO O0OBbekTa (€ro Ha3BaHUE, IIBET,
mpudT Tekcta u T. 1.). Onuuu I'pynnupoBats, Ha nmepexnuii nian, Ha
3aJ{HUI TUIAH WCIIOJIB3YIOTCS MPHU BBIJEIECHUN HECKOIBKUX 00OBEKTOB.

Jlo0aBIeHHOMY B PUCYHOK OOBEKTY aBTOMATHUECKH MPUCBAUBACTCA
Ha3BaHHUE, C KOTOPBIM 3TOT OOBEKT OTOOpa)KaeTcs B CHUCTEMHOM JI€pPEBE.
UToObI MI3MEHUTH Ha3BaHUE O0BEKTa, HY)KHO JINOO OTKPHITH OKHO «Proper-
ties», kak OBUIO yKa3aHO BBIIIE, U U3MEHUTH CTPOKy «Name», 1o npowus-
BECTH JBOMHOM IIEITUOK IO OOBEKTY U B OTKpBIBIIEMcsl OkHe «Jluanor Oc-
HOBHbIe AHumaruu» (puc. 3.7) B nosie «MMs 00beKTa» BBECTH KeIaecMOe
uMmst. [Ipu HauMeHOBaHUU OOBEKTOB CIEYET MIOMHUTD, UTO UX HA3BAHUS HE
JOJKHBI COBMAJATh C Ha3BaHUEM pUCYHKA. OcTalbHbIE ONMIMU OKHA «/[na-
jgor OcHOBHbIC AHUMAIIMU» Ha JaHHOM dTane m3ydenus iFIX moka pac-
CMaTpUBAThCS HE OYAYT.
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Puc. 3.7. Oxno «/Iuanor OCHOBHBbIC AHMMAITH»

B iFIX Takxe ecth Habop «AnpO0MOB JIMHAMO», COACpIKAIIMIA HAM-
Oosee yacTo BcTpeuaromuecs: Gopmbl B 00bEKTHI, KOTOPbIE MOKHO MHOI'O-
KpaTHO KCIIOJb30BaTh B PA3IMYHBIX pUCYHKax. [Ipu BbIOOpE B CUCTEMHOM
nepeBe manku «/luHaMo», OTKpbIBaeTCs CHUCOK «AJbOOMOB JluHamMo».
[Ipu BBIOOpE, HanpuMep, daemMeHTa «Kianane», B HIXKHEH 4acTH 00J1acTu
KOH(HUTypUpOBaHHUs MOsBIIsAETCS OKHO (puc. 3.8).

+ Knananb.fds ] _ 0| x|

F

(| | M 4
Puc. 3.8. Ans60M «Kitammane»

24




CkayaHo c http://forum.proasutp.com

Mo3KHO Tak)Ke co3maBaTh COOCTBECHHBIC «AILOOMBI JImHamo». Cro-
co0 co3anus HOBOro «Anbooma J[mHamo» OyJeT yka3aH HUXKE.

Pucynku B IFIX mo3BonsioT oTOOpa)xath M3MEHECHHUs MapamMeTpOB
nporiecca (TeMepaTypbl, YpOBHS U T. 1I.) TMHHAMUYECKH, T. €. IIOCPEICTBOM
aHUMAIIMH, JI1 4ero HeoOXOIUMO co3/laHue 0a3bl TaHHBIX MEPEMEHHBIX.
[IpoexTupoBanue 0a3 MaHHBIX MEPEMEHHBIX [JIsi aHMMAaIMU OYIeT pac-
CMOTpPEHO Ha 3aHATHH Ne 4.

Hpumep

Co3naTh 3KkpaHHYI0 (opMy 0OBEKTa aBTOMATU3ALUU — PE3EPBYap C
pacTBOpOM, MoAaBaeMbIM HacocoM. TpeOyemblii BUJ SKpaHHON (HOPMBI
npejacTaBiieH Ha puc. 3.9.

Tekyuee Bpews:
18:00:15

Pacteop 50

0

Puc. 3.9. Dkpannas popma 00beKTa aBTOMATH3AIHH

Buauase 3anmyckaem SCADA-cuctemy iFIX.

CoxpansieM myctoit ¢aiin koHpurypupoBanus (T. €. pUCYHOK) CHC-
tembl (o ymomdanuto iFIX mpucauBaer emy mms «untitledl.grf»). Jlms
3TOro BeiOMpaeMm B riiaBHOM MeHio daiiia/Coxpannth Kak... (File/Save
as...). B pe3ynbrare B 3arojioBKe OKHA MOSIBUTCS MMs, YKa3aHHOE JJISl HO-
Boro (aiina.

OTkpeiBaeM mnanky «Anps00Mbl J[MHaMO» B CHCTEMHOM JepeBe U
JBOWHBIM MIETYKOM MBI BBIOMpaeM anb0oMm «Pe3epByapbi», a B HEM —
pesepByap «TankMainStorageD1» (npu mienuke 1Mo 0ObEeKTY €ro UMs BbI-
JCISETCS B CUCTEMHOM JICPEBE CEPBIM IIBETOM) U <«IICPETACKUBACM» €TI0 B
OKHO KOH()UTYPHPOBaHUSI.

B nanke «Anbs6ombl J[uHamo» BbiOupaem ansoom «TpyOb». C mo-
MOIIIBIO AJIEMEHTOB ATOTO ajghbboMa pucyeMm TPyOOIIPOBO IS ITOaBaCMO-
ro pactopa (puc. 3.10).

Puc. 3.10. Pe3epByap ¢ TpyOamMu Ha 3KpaHHOH Gopme
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st ynoOcTBa nanpHened paboThl MOXKHO CTPYNITUPOBATh CO3/aH-

HBIM 00BEKT. [ pynnupoBKy MOKHO MPOU3BECTH JIBYMS CITIOCOOAMH

HaXXUMaEeM JIEBYIO KJIaBHUIILY MBIIIU U, HE OTIyCKas €€, ABUTraeM
Kypcop 1o nuaronanu. Ha skpane oroOpaxaeTcsi paMKa Bbljelie-
Hus. Korjga Bce HeoOXxonuMble 0OBEKTHI ONANIA B PaMKY, OTITYC-
KaeM KHOIKY MbIlu. B pesynbraTe OynyT BeIOpaHbl OOBEKTHI,
MOJIHOCTBIO MOMNABIIKE B PAMKY BbIJICJICHUS;
Haxxumaem <Ctrl> u, He oTmyckas ee, BbIOMpacM HEOOXOIMMBIC
AJIIEMEHTBHI, LIeJIKas MO0 HUM JIeBOoW KHONKoM Mbimu. [locie onpe-
JEJNIeHHUs] HYXXKHBIX JJIi TPYNIHUPOBKH BJIEMEHTOB MIEIKaeM Ha
TO000M U3 HUX MPaBOl KHONKOM MbIIK. B mosiBUBLIEMCST MEHIO
BbIOMpaeM onuuio I'pynnupoBarts.

Jjist OBICTPOM TPYIIUPOBKH OOBEKTOB MOYKHO TaKXe HCIOJIb30BaTh
komOuHanuto <Ctrl + G> nmubo cooTBeTcTBYIONIYyI0 KHONKY B «HaGope
NHCcTpyMEHTOB».

Breibupaem annbom «Hacocel» u pmoOaBisieM B CXeMy Hacoc
«PumpA 1».

[lonBonuM Hacoc k TpybOompoBoay pactBopa. K camomy Hacocy
TaKXe moaBoauM TpyoornpoBoa (puc. 3.11) u rpynmnupyeM o0bEKT.

iy

Puc. 3.11. PezepByap u Hacoc ¢ TpyOamu Ha SKpaHHOU popme

Jlist ynoOcTBa JambHEHIIEro MCIOMh30BAHUS COXPAHUM CO3JIaHHBIN
O00BEKT Kak dJeMeHT «AnpOoma JlnHaMo», T. €. CO3[a MM HOBBIH «ATBOOM
Jluaamo» 1 106aBuUM Tyaa 00bekT. CrenaTh 3TO MOXKHO ABYMS CITIOCOOaMMU:
1100 mpu BHIOOpE Ha TIaHEeW WHCTPYMEHTOB 3Hauka «HoBblit ansOoM Jlu-
HaMO», THOO TIPH IIETYKE MPaBOW KHOMKOW MBIIIKU Ha dJIEMEHTE «AJB00-
MBI J[MHaMO0» B CHCTEMHOM JIepeBe U BHIOOpE B mosiBuBIIeMCs MeHIO Co03-
aatb Dynamo Set. Boioupas ®aiin/Coxpannts kak... (File/Save as...),
COXpaHsieM HOBBIM anpOOM Toj Ha3BaHUEM «EMKoOCTH». 3aTeM «meperac-
KHBaeM» B OKHO allbOOMa CO3/IaHHBI OOBEKT U CHOBA COXpaHIEM aahOoM.
Teneps B okHe «EMKOCTH» BBIAENsIEM OOBEKT MISITYKOM TPaBOH KHOIKOM
MBI U BBIOMpaeM B TosiBUBIIEMcss MeHI0O OKHO cBoiicTB. BriOupaem
ctpoky «Name» u MeHsieM Ha3BaHue oObekTa Ha «Containerl». Coxpans-
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eM aibOoM. B pesynbrate mosiBiseTcss HOBBIH anbboM «EmkocTu» ¢ ae-
MeHTOM «Containerl», KoTopelii Teneph MOXKHO HCIOJIB30BAaTh B JAPYTUX
npoekrax IFIX.

[Mockonbky cpeactBa iFIX Mo3BONAIOT BU3yalM3UPOBATh XOJ MPO-
1ecca B pealbHOM BPEMEHH, TO MbI MOXKEM JI00ABUTh JIEMEHT, KOTOPBIN B
HalpHeleM OyaeT oToOpakaTh U3MEHEHHE YPOBHS pacTBOpPa BHYTPH pe-
3epByapa (aHumarus oOBEKTOB paccMaTpuBaeTcs Ha 3aHsTuu Ne 4). Bri-
OupaeM B HaOOpE MHCTPYMEHTOB 3JIeMEHT «[IpSIMOYrOJbHUK» U «IepeTac-
KHBaeM» €ro B OKHO KOH(UTypupoBaHuUs. V3MeHsieM pa3Mep MpsiMOYyTroiib-
HHUKa TaKUM 00pa3oM, 4ToObI OH OBLT COU3MEPHM C M300pakeHUEM pe3ep-
Byapa (puc. 3.12).

Puc. 3.12. Jlo6aBnenne ypoBHS B pe3epByape B IKpaHHYIO HopMy

Co3paem mikainy moka3aHus 3HAYEHUN ypOBHS pacTBOpa BHYTPH pe-
3epByapa. nsg 3TOro MCHoib3yeM HHCTPYMEHTHl «JInHua» u «TekcT»
(puc. 3.13). liis ynoOcTBa peaKTUPOBAHUS JIEMEHThI MOYKHO KOITHPOBAThH
Y BCTaBJIATH IIPH IOMOIIM CTaHAApPTHBIX KomOuHatui: <Ctrl + C> — komnu-
poBanue, <Ctrl + V> — BcraBka. JIJisg epeMenieHus: MOXKHO HCIOIb30BaTh
KinaBuIu «Beepx», «BHu3», «BieBo», «BrpaBo».

10077
SEII
0_ |

Puc. 3.13. Jlo6aBneHne mKaibl MOKa3aHUK YPOBHS B AKpaHHYIO GOpMy

JInsi U3MEHEHMsSI COJEp)KaHUS TEKCTOBOTO JJIEMEHTA OTKPBIBAEM
«OKHO CBOMCTB...», B moje «Caption» BBoOAUM HEOOXOIUMEBIN TEKCT.

[Tocne co3manust MHAUKATOpPA U MIKAIBI TPYIIHUPYEM 3TH OOBEKTHI U
COXpaHsAeM UX B HOBOM «Asb0ome J{nHamo» o umeHeM «Scalel».
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JloGaBiisieM B Hallly CXeMY MHIMKATOP TEKYIIEro BpeMeHH (MHCTpY-
MeHT «Bpems»), a Takke JBa MOSCHSAIOINUX TEKCTOBBIX dJieMeHTa. «TeKy-
1iee BpeMs» U «PactBop».

CpaBHUBaeM pe3ylbTaT C M300paKEHUEM, TNPEJCTABICHHBIM Ha
puc. 3.9.

3ajganusa

1. [ToBTOPUTH MOCIIEIOBATEIBHOCTh JACHCTBUI, TPUBEICHHBIX B BhI-
IEPacCCMOTPEHHOM TIpUMEpeE.

2. Co3natp 3kpannyio ¢opmy (puc. 3.14), monb3ysch OMMCAHHBIMU
BhIIIIE pueMamu. [Ipu 3ToM ciaeayeT yuuThiBaTh, YTO BHYTPEHHUM TIPSIMO-
YTOJIbHUK, IIKaja, IPSIMOYTOJIbHUKU C MeTKaMu «M» u «JI» npenHazHaye-
HBI JIJISI aHUMaIIMKM 00BEKTa, a 3TO OyAeT pacCMOTPeHO Ha 3aHsATuu No 4.

NaOH

12

Bak xpaHeHwa 1
n

Puc. 3.14. Bun sxkpanHo#l GopMBI

3. Co3nath 3kpaHHyIO (HopMy ISl YKA3aHHOTO IMPENOIaBaTe/ieM TH-
MIOBOT'O IIpoIecca aBTOMAaTU3aluu (CM. MIPHIIOKEHHUE).

28



CkayaHo c http://forum.proasutp.com

4. TIPOEKTUPOBAHUE AHUMAIIMOHHbBIX ®OPM
B SCADA-CUCTEME iFIX

Lenv 3ansmus:. pa3paboraTh aHUMallMOHHBIC nericTBus B WOrk-
Space Ha ocHOBe 0a3bl JaHHBIX.

B cucreme iFIX mpumanue aHUMAIMOHHBIX CBOMCTB DKPaHHBIM
dbopMaM Hepas3pbIBHO CBS3aHO C JAHHBIMHU O XOJI€ MPOTEKAHUS TEXHOJIOTH-
YEeCKOro Mpolecca, XpaHsuumMucs B 0a3e nanusix (puc. 4.1).

iIFIX
T

O6nacTb aHUMMaLUin

AkcnepThbl 3agay
MocTpouTtensb BbipaXeHUN

AAMMHUCTpaTop 6a3bl 4aHHbIX

Brnoku aaHHbIX

Monsa
onokoB

Pa6oTa ¢ gaHHbIMU Pa6oTa ¢ anemeHTamMu
npouecca 2KpaHHbIX hopm

Puc. 4.1. CBs3p anumanuu 1 0a3bel aHHbIX B iFI X

AnMuUHHCTpaTOp 0a3bl JaHHBIX (OPMUPYET JIOTHYECKYIO CTPYKTYPY
YIPaBIIECHUS MIPOIIECCOM.

brioku 1aHHBIX OMPEACIISIOT CIIOCOOBI 00PaOOTKHU JaHHBIX.

Peructpbl NaHHBIX NPENCTaBISAIOT COOON aapeca Il oOpalleHus K
JTAHHBIM TE€XHOJIOTHYECKOTO Tpoliecca.

OCHOBHBIC U JIOMOJIHUTEIbHBIE aHUMAIUU — TUHAMUYECKHUE JEUCT-
BUsI, KOTOPbIE MOXXHO YCTaHAaBIMBAaTh CO3JaHHOMY 3JIEMEHTY JSKpPaHHOU
(bOpMBL.

OKcnepThl 3ajlay 3aJal0T ONpe/esieHHbIe ACHCTBUS AJIEMEHTaM JK-
paHHBIX HOPM.

[TocTpouTenb BbIpaXKCHUN Ha3HAYaeT CBS3M CO3/JaHHBIX Trpaduue-
CKUX M300paKeHUH ¢ 0JI0KaMH JaHHBIX (Teramm).
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[Tonst 6710KOB 3a/1al0T OIpeIeTICHHBIC ICHCTBUSI BEIOpAaHHOMY OJIOKY
JIaHHBIX.

Bosnee mompoGHO paccCMOTPHUM BEINICTIEPEUYUCICHHBIE KOMITOHEHTHI.

AIMUHHCTPATOp 0a3bl JAHHBIX. [JIABHBIM HWHCTPYMEHTOM IS
CO3/IaHUs W yHpaBieHUs 0a3zamMu JaHHBIX MpPOIEcca SIBISCTCS «AIMUHHUCT-
patop 0a3sl manHbix» (Database Manager). Dto nporpaMma mo3BOJIAET OT-
KpBITh U KOH(puUrypuponaTh 6a3y aanubix goboro SCADA-cepsepa. 3a-
MyCTUTh «AIMHHHUCTPATOP 0a3bl TaHHBIX» MOXKHO, IIEIKHYB MO COOTBET-
CTBYIOIICH MKOHKE Ha TIAHEIX UHCTPYMEHTOB (puc. 4.2).

MpunoxeHyAToolbar

\ﬁ&fﬁﬁ@&ﬂﬂ@@ﬁﬁq@\

Puc. 4.2. AnmunuCcTpaTop 0a3bl TaHHBIX

baoku nanubIX. J[aHHBIE peaTbHOTO BpeMEeHHU BeAyTcs B 0a3e JaH-
HBIX IFIX, KoTOpas cocTouT U3 (QPYHKIIMOHAIBHBIX OJOKOB Pa3IMYHBIX TH-
noB. CocTaB U TUI OJIOKOB 3aBUCHUT OT TE€XHOJOTHYECKOTO IMpoliecca, Mok
KoTopblii paspabateiBaeTcs SCADA-cuctema. bioku MoOryT BBITIOTHSTH
cienytoniue ¢yHKIUN:
MPUHUMATh 3HaUeHUs U3 Apyrux 0joxos, 3 OPC-cepepos 1100
HETIOCPEICTBEHHO U3 JPaiBEpOB BBO1a/BBIBOIA;
MaHUITYJIMPOBATh 3HAYEHUSIMU B COOTBETCTBHH CO CBOEH KOH(DU-
rypanuen;
CpaBHUBATh BBOJMMbIE 3HAUEHHS C 3apaHee 3aJaHHBIMH Ipeje-
Jamu,
MacITabupoBaTh MPOU3BOACTBEHHBIE BEJIMYMHBI B 3aJaHHBIN
Juana3oH,
BBITIOJIHATH BHIYUCIICHHUS,
BBIBOJIUTh 3HAYCHHS OOpaTHO B JpaiiBep BBOAA/BBIBOJA WIIH
OPC-cepgep.
Ha puc. 4.3 nokazano nuanoroBoe okHO «Bbi6op Tumna 61o0Ka».
brnoku nmoapaszaensioTcs Ha MEepBUYHbIE W BTOpUYHbIE. JlaHHBIE MO-
CTYNalT B nepBuyHbie OJ0ku. K HUM oTHOCATCS, Hanpumep, OJIOKH THUIa
aHanoroBelii u nuckpetHeid BBoA (Al m DI), ananoroBas u JucKpeTHas
tpeBora (AA u DA), anamoroseiii u quckpeTHbiii peructpol (AR u DR).
CkaHupoBaHH€ TEPBUYHBIX OJIOKOB OCYHIECTBISETCS MO BPEMEHH WM IO
M3MEHEHHUSIM B NMPUHUMAEMbIX JAaHHBIX. JJI1 mpueMa NaHHBIX peasbHOro
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BpEMEHU MepBUYHbIE OJIOKM HACTPaWBAlOTCA Ha KakoM-1ubo JpaiiBep pe-
aJbHOTO BPEMEHH.

BuibepuTe THN bBnoka: 7 x|

—

----- A AHaNoroEaA TpeEOra

----- Al AHANOr BRI BEOL,

----- G a0 AHanoroseIld BERIEOLD,

----- i AR AHanoroeslld perkcTp |

----- il BE YnpaeneH1e EKN-BLIEN

----- & BL Bynesck4i

----- Bl Ca BrimcneHwe

----- 3 DA HuckpeETHAA TPEEDS

----- ;3 OC HnpagneHKe YoTpoHcTEOM

----- = Dl JuckpeTHEIR BEO,

o = DO JMCKDETHEIN ERIEDD, J
-

J ool

] | OTrieHa Cnpaeka |

Puc. 4.3. Oxno «Bp160p THITa Oi10Ka»

Kaxxapiii 070K B 0a3e JaHHBIX UMEET CBOC OKHO CBOWCTB (puc. 4.4).
B 3aBucumocTH oT Ha3zHaueHUs OJOKa y HEro MOTYT OBITh T€ WJIM HUHBIC
CBOMCTBa, MpUCYIIUE TOIbKO eMmy. Hampumep, B 610ke «AHajmoroas Tpe-
BOT'a» MOKHO HCIIOJIb30BaTh CJIEAYIOIUE CBOMCTRA.
Ha Bxnagke «OCHOBHBIE CBOMCTBa» HEOOXOIMMO MPUBECTH:
uma meea. YKa3bIBaeTCA, HUCXOAS U3 yH00CTBAa MOCTPOCHUS
SCADA-cucremsl,
onucawnue 010Ka,
npeovioywuit/cnedyrowui. Jlannas rpada MCHoab3yeTcs, Koria
HEO0O0XO0MMO TTOCTPOUTH IIEMTOYKY B3aMMOCBSI3aHHBIX OJIOKOB,
opaiieep. B nanHOl CTpOKe yKa3bIBaeTCs JpaiBep BBOa/BbIBOA
(BbIOMpacMBbIii ApaliBep 3aBUCUT OT 000OPYI0BaHUS IpoIecca);
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aopec /0. Biioku 6a3bl JaHHBIX YUTAIOT U 3aIMCHIBAIOT 3HAYCHHSI
M0 YKa3aHHBIM aJIpecam;

npeoopazoeanue cuznana. [103BoJigeT BHIOpaTh, KAKMM 00pa3oM
Jana3oH BEJIMYMH, MPUXOISIIUX OT anmnapaTrypbl, IEPEBOJIUTCS
B JMarna3oH wHxeHepHbix BeanunH (MHB) Omoka. D10 cBOWCTBO
yKa3bIBa€TCS TOJIBKO B cliydae, Korja HeoOXOoauMo Mpeodpaso-
BaTh BXOJHOW CUTHAJ,

onyuu annapamypeul. [103BOJIAIOT BBIOpATh ONpeaeaeHHbIN Ghop-
MaTr aJpecalvy YIpaBJIeHUs] yCTPOWCTBAMU, KOTOPBIM OJIOK HC-
MOJIB3YET JJISL CBSI3M C anmnaparypou mpouecca Ha IMPOU3BOJICTBE.
B GonpmmHCTBE cilyyaeB 1aHHas siueiika OCTaeTCs MyCTOM;
nepuoo ckanuposanus. Moxer ObITh MO U3MEHEHHUSM WIH IO
BpeMeHH (HauMEHbBIINK HHTepBai ckanuposanus — 0,1 ¢);
HudicHasléepxnaa  epamuya — AANA30H  HCIOJB3YEMBIX
3HAYCHUU.

Axanoroebid esog - [TEN/IO]

Paza:

DeHoeHee |TpEBDrH§ FacimperHee

MrtnTera: TEMND

Ormcanue ;

[Mpeap@yLLL; | j Creg, : j B
AnpecalMa

Dpaiieep |5 Simulstion Diver W | Koraurupaus 1/0 .
Agpec [/0 i|H|3 iD
I'Ipenﬁpelusnaaﬂue | 5| Orum ..,| |
CHIHana: ANNapaTypsE:

HCTSHOBKM CHAHMPOEaHMA HH#EHEPHEIE BEIMYMHEL

[ Mo usmereHuar
Mepuog cran.: |1 Bepstaa rp. (100,00

Hustaa rp. (0,00

—

EaMHMLE

EDHDEHHTI:I ’ OTreHa

Puc. 4.4. OxHoO cBOICTB 0JIOKA «AHAJIOTOBBII BBOI»
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YroObI KaXKIbpIi IEPBUYHBINA OJIOK B 0a3e MaHHBIX MOJYYHI JaHHBIC,
HEOOXOIMMO YCTAaHOBUTH CBSI3b C TOYKAMHU BBOJA/BBIBOJIA 4Yepe3 JpaiBep
BBOJa/BbIBOZIa. B IFIX BcTpoeHBI 1Ba MMUTANMOHHBIX japaiiBepa: SIM u
SIM2, xoTopble MOXKHO MCHOJB30BATH ISl TECTUPOBAHUS LIETIOYEK OJIOKOB
70 COEAMHEHUS C pealibHbIM 00opynoBaHueM. IMUTallMOHHBIN npaiiBep —
ATa MaTpula ajgpecoB. Eciu oauH OJOK MUIIET MO 3aJaHHOMY aJpecy, Apy-
T'Fe MOTYT CUUTHIBATh 3HAUEHUS TI0 ATOMY K€ ajpecy.

Peructpsol nannbix. B peructpax SIM renepupyetcs onpenesieHHas
Clly4ailHasi WM 3aJjaHHas MOCJeI0BaTeIbHOCTh Kceln. s BeiOopa peru-
CTpa HEOOXOAMMO BBECTU COOTBETCTBYIOIIEE IBYXOYKBEHHOE 0003HAUCHHE
B T10J1¢ «AJIpec BBO/1a/BBIBOIAY.

SIM pecucmp RA crynenuato uzmensier 3Hauenue ot 0 mo 100%
nuanazona MHB co ckopocThio, ynpasiasieMoit peructpom RY. 3Hauenus
peructpa RA MOTYT TOIBKO YUTATHCS.

SIM pezucmp RB yBennuuaer 3nauenue ot 0 1o 65 535 co ckopo-
cthio 20 TaKTOB B CEKYHJy. 3HaueHus peructpa RB MoryT Tonbko unTarh-
cs. Jlnms BKIIFOYEHHWsI TeHepanuu 3HadueHui peructpa RB HeoOxomumo wmc-
noJib3oBaTh peructp RX.

SIM pecucmp RC cnpuraer 16-6utoBoe cJI0BO Ha OJMH OUT CO CKO-
pocTbio, ympaBisiemoil peructpom RZ. 3nauenust peructpa RC moryr
TONBKO YUTaThes. [[st BKIItoueHUs reHepanun 3HadeHnii perucrtpa RC He-
00X0IMMO UCTIOJIb30BaTh peructp RX.

SIM pezucmp RD renepupyer cuHycouaalibHyr0 BoJHY OoT O 10
100% nuanazona MHB co ckopoctbio, ynpasisiemoii peructpom RY. 3Ha-
yenus peructpa RD moryt Tonpko unrtaThes. [ BKIIOYCHHS TeHEpanuu
3HaueHuit peructpa RD Heob6xoaumo ucnons3oBath peructp RX.

SIM pezucmp RE renepupyer cunycomnanbHylo BojHy oT O 10
100% nuamnazona MHB co ckopoctbio, ynpasisieMoit peructpom RY. Orta
cuHycoMmanbHas BoinHa orcraeT Ha 90° mo oTHomenuio k peructpy RD.
3nauenus peructpa RE MoryT Tonbpko uutathes. s BKIIIOUEHUS TeHepa-
1uuu 3HaueHuit perucrpa RE neobxonumo ncnons3zoBath peructp RX.

SIM pezucmp RF renepupyer cunycomnanpHyto BojHYy oT O 10
100% nuamnazona MHB co ckopocteio, ynpasisieMoit peructpom RY. Ota
CHHycOManbHas BoiHa orcTaeT Ha 180° mo orHomenuio k peructpy RD.
3nauenus peructpa RF moryT Tonbko unratbes. s BKITIOUSHUS reHepa-
uuu 3HaueHuit perucrtpa RF Heo6xoaumo ucnonszoBars peructp RX.
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SIM pecucmp RG renepupyer ciiydaiiHble BEIMUUHBI OT 25 10 /5%
nuanazona MHB. 3nauenus peructpa RG moryt tonbko uutathes. s
BKJIIOUECHMSI TeHepaluu 3HaueHuil perucrpa RG HeoOxoauMo HCmoiab30-
BaTh peructp RX.

SIM pecucmp RH mpousBonut cTyneH4aToe U3MEHEHHE 3HAUYCHUS
ot 0 1o 100% nuanazona MHB u cHoBa 10 0% co ckopocThio, ympasise-
Moii peructpom RJ. 3nauenus peructpa RH moryT tonbko unratbes. s
BKITIOUCHHS TeHepaluu 3HaueHuil peructpa RH HeoOxoammo wcmonb3o-
Bath peructp RK.

SIM pezucmp Rl yripaBnser HanpaBieHUEM, B KOTOPOM OCYIIIECTB-
JSeTCsl CTyNeHYaToe M3MEHEeHHe 3HaueHui peructpa RH. Dta BenmnumHa
aBTomMaThyecku MeHsaercs, korqa RH mocturaer O mimu 100% cBoux Benu-
yud MTHB. B npouecce paGoTsl BbI MOXeTe BBeCTU 1 JUIsl CTyNEHYaToro
YBEIIMYCHSI 3HAUCHUS perucTpa win BBecTH 0 — /st yMEHBIIICHUS.

SIM pecucmp RJ ynpapnsieT ckopocThio (LMK B CEKYHY), ¢ KOTO-
pOHi coBepIIaeTcsl CTyleH4YaToe M3MEeHeHHne 3HaueHui peructpa RH. 3na-
4yeHue 1o ymondanuto paBHo 60 (1 mmkn B MuHyTy). B mporecce paGoTsl
MOXHO BBecTH BeanduHy ot 2 1o 3600.

SIM pecucmp RK BkIltOUaeT U OTKIIIOYAET FeHEpaInio 3HAaYeHU! pe-
ructpa RH. B mporiecce paboTel MOxkHO BBeCTH 1 1711 BKIIFOUEHUS CTYIICH-
yaroro u3MeHeHnus u O — s OTKIIIOYCHHS] M3MEHeHuH. g BKIFOUEHUS
reHepauuu 3HadyeHuil peructpa RK HeoOXoIuMMo HCHONb30BaTh pe-
ructp RX.

SIM pezucmp RX BKIIOYaeT W OTKJIIOYAET IeHEpaIldi0 3HAYCHUHN B
ApYruX peructpax. B mporecce paboThl MOXHO BBeCTH 1 JUIsi BKIFOUCHHUS
BcexX peructpoB u O — 715t OTKITFOUEHUS BCEX PETUCTPOB.

SIM pecucmp RY ynpapiser cKOpocThio (LMK B Yac), ¢ KOTOPOW
reHepupyrotcsi HoBble 3HaueHust B peructpax RA, RD, RE u RF. B npo-
necce pabotsl MOxkHO BBecTH unciio oT 2 g0 3600. [lo ymondanuio 3ToT
peructp ycranosjieH Ha 60 (1 uki1 B MEHYTY).

SIM pezucmp RZ ynpasiser ckopocTbio (OMT B MUHYTY), C KOTOPOI
peructp RC uzmensier cBoe 3nauenue. B mpouecce paboThl MOKHO BBECTH
gucio ot 2 o 1200. [lo ymomuaHuio 3TOT peructp yctaHoBjeH Ha 180
(cnBur Ha 3 pa3pszia B CEKyHY).

Ha puc. 4.5 uzobpaxen npumep chHopMUpPOBAHHOW Oa3bl JaHHBIX
IFIX, B KOTOpO# TPUCYTCTBYIOT OJIOKHM JTAHHBIX U PETHCTPhI TaHHBIX.
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& AarMHMcTpaTop Bazbl gaHHbIC IFI% - [SAMPLE ; 276 cTpok] E“E”EJ
Basa AaHHblx  [pagka Bua BRokk  Aparie: HHETPYMEHTEI  CNpaska - B
DeEdRE R4 55 o908 7K
lMa Tera Tun OnucaHue Mepuon | Yetp. Anp. [f0 Tek, aHz ™

1 IFIX1_BATCH_BULAI Bulk Material Mass 20 =1 RH 1340

2 IFIX1_BATCH_CIPIAI Clean In Place Tank Lewvel 1 =1 R, §1.58

il IFIX1_BATCH_FAKAI |Jsed for Batch PG_Autohatch 1 Sl P, §1.58

4 IFIX1_BATCH_RAKNAI |Jsed for Batch PG_Autohatch 1 Sk FH 37.00

5 IFIX1_BATCH_REAAI Main Reactor Lewvel 7 Sl FH 37.00

4 IFI1_BATCH_REAAI Main Reactor Temperature 1 Sk 210 117.2

Z IFI<1_BATCH_REQAI Reclamation Tank Lewvel 2 Sk RH 403,33

i IFI1_BATCH_TAMNAI Chemical Tank #1 Lewel 1 Slkd 200 80

| IFI<1 _BATCH_TAMNAI Chemical Tank #1 Temperature 1 Sikd 201 EE.0

10 IFI1_BATCH_TAMNAI Cherical Tank #2 Lewel 1 Sl 202 i

11 IFI1 _BATCH_TAMNAI Chemical Tank #2 Temperature 1 Sk 203 13

12 IFIX1_BATCH_TAMAI Chemical Tank #3 Lewel 1 =1 204 40.3

13 IFIX1_BATCH_TAMNAI Chemical Tank #3 Lewel 1 =1 205 55

14 IFIA1_DISC_ANEALAI AMNEAL MACHINE ANIMATION POSITION (0,05 Sl 941 0

15 IFIX1_DISC_LS11 |Al PRE POST HEAT MACHINE ANIMATION PO 0,05 Sl FH 0

16 IFIX1_DISC_REJEGAI REJECTED TUBES 1 Sk 1002 11.99

17 IFIX1_DISC_SFPEEQAI CONYEYOR TUBE ANIMATION SFEED 0,05 Sk R G0

18 IFIX1_DISC_TUBE(AI SHIFT PRODUCTION TUBE COUNT 1 Slkd 1200 1234.00

19 IFI1_DISC_TUBENRAI CONYEYOR TUBE ANIMATION PROCESS |0,05 Sk 991 0

20 IFI1_HZ0_BWW1_A Al AlRMWASH BACKWASH 1 BLOWER CFM 5 Sk RG 477

21 IFI1_HZ20_BWwW1_HAl BACKMWASH FILTER 1 CONTROL VALVE 2 Sl 971 0.00

22 IFI1 HZO Bwvw1 E A BACKMWASH FILTER 1 EFFLUENT FLOW M4 4 Sk RG 1.34 b
£ ?
,Cl,nﬂ NoMyYSEHMA CNRAEBKH, HakmHTE F1 BbI MPAE | default default default

Puc. 4.5. [Ipumep copmupoBaHHOM Oa3bl TaHHBIX

OcHoBHBbIE W J0NOJHUTENBbHBbIe anuManum. [locme Toro kak
copmupoBana 6a3a naHHbIX IFIX, co3maHHbIM 3KpaHHBIM (popmaM 3ana-
FOTCA ONpPENCIICHHbIE IeUCTBUS. JlOCTaTOYHO MIETKHYTh MPaBOU KHOIKOMH
MBIIITU TI0 OOBEKTY U BBIOpaTh «AHUMAIIUK», KaK OTKpPOETCs OKHO «Oc-
HOBHBIC aHMUManuu» (puc. 4.6).

Auanor OcHOBHBIE AHMIALHK

O tiwme
Miia offeekta | TankB1

OnWzaHqe:
[1Ekn noackazky [ Brn. noacestky FlBes ot
Uger Oemkerme Jakpacka
[[] Nepearui naan [ Noswmyia B F oot s i'

f | 1A |
[ Eporka E [ Macuras b Biiriot
[J*on | [[] Bpawenue Al | L] Busrocres

K.omaHaa PacMpeHHan aHHMaUHaA

[ W e A | [] OanoaHuTeabHele SHUMELMHM

K.oHpurypupoeare...

[ ok, i [ LCnpaska ]

Puc. 4.6. Oxao «OCHOBHBIE aHUMALAN
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B nanHOM OKHE MOXHO 3a/1aBaTh pa3IMyHble AaHUMAIIMU BHIOPAHHO-
My OOBEKTY; I[BET, ABMXKEHHE, 3aKPACKY, BUTUMOCTbD.

ITpu HEoOXOaUMOCTH CYLIECTBYET BO3MOXHOCTh pabOThI € JOIOJI-
HUTEJNBHBIMU CBOMCTBaMHM OOBeKTa. JlJIsi OTKPBITUA JOTOTHUTEIbHBIX
CBOMCTB mienkHuTe No KHonke «Koudurypuposate». B pesynbraTe noss-
JSIeTCSL OKHO, MpEeCTaBIeHHOE Ha puc. 4.7.

AHHtsaunm TankB1

: Ofuime | BuaumocTe | F‘aamep. | PazH | HDBHL.I..HH L!..BET | CTune | Bpawenue | 3akpac

Mrn; TankE1
OnmcaHue; :

|0 cnpagku ; .-1

[]Bta. noackasem Brn. nogceeTry Bk BriGop

b ’ Ormera ] ’ Crpaeka

Puc. 4.7. OxHo «/lomoTHUTEIbHBIC AaHUMAIIHH

Taxxe B okHe «OCHOBHBIC AHUMalun>» MOKHO 3aJaThb PA3JIMYHBIC
KOMaHObI OJIAd BBI6paHHOFO O6’BCKTa, BBIIIOJIHACMBIC TIPU IICITYKC MBIIIBIO

110 00BeKTy. J{Jist BEIOOpa M 3a1aHKsT KOMaH] HAKMHUTE HKOHKY |,

IMoss 6ao0koB. Ilpu nobaBnenun Og0Ka BCerja MOSBISETCS TUATIO-
ropoe OKHO KoHpurypauuu. CpeacrtBa ymnpapiI€HHUS 3TOTO AUAIOTOBOrO
OKHa COOTBETCTBYIOT 3JIEMEHTaM OJIOKa, KOTOpbIE€ HAa3bIBAIOTCS MOJISIMH.
[Tonsa 6oka XpaHAT MHPOPMALIMIO, KOTOPasi BBOAUTHCS B IHATIOTOBOM OK-
He. DTa uHbopMalys BKIIOYAET TaKKE JIaHHbIE, KaK UMl 0JIOKa, OMUCaHUE,
NIePUOJT CKAHUPOBAHUS, aJIpeC BBOAA/BBIBOJIA M COCTOSTHHE CKAHUPOBAHHSI.

[lonsa 6510ka mpuHUMAaIOT UHGOPMAIMIO OT 000PYI0BaHUs MpoLiecca
WK oT Apyrux 6mokoB. Hampumep, Tekyiee 3HaueHHe MEPBUYHOrO OJIOKa
NPUXOJNT U3 YCTPOWCTBA BBOAA/BBIBOJA. BMecTe ¢ TeM BTOPHUHBINA OJIOK
MPUHUMAET CBOE TEKYIllee 3HAUCHHUE U3 MPEbIAYIIEero 0JI0Ka.

Bce nons ucnons3yroT ob1iee coriameHie 0 HAMMEHOBaHU U

Dopmam_ums.

dopmaT NoKa3bIBa€T TUM JIAHHBIX, KOTOPbIE XPaHATCA B MOJISIX CIie-

UaIbHOM PopMaTHOM TaOIUIIBI.
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Tabnuua
DopmaTsl noJiei
dopmar Onucanue DOyHKIUU
A_ ®opmat ASCII Hcnone3yercss B CBA3AX <«/IaH-
Hble — 00bEKTHI» Ha PUCYHKAX
F_ ®opmar ¢ 1a- | [I[pumeHsercs B CBS3SAX «IaH-
BaIOILIEH TOUKOM HbI€ — 00BEKTHI» HAa PUCYHKAX U
MEXKOJIOKOBBIX CChUIKAX
T_ ['padpuueckuit pop- | MUcnonwsizyercs B rpadukax
Mar

Wmst mokasbiBaeT crienuduyeckyro nHpopMaIuio B mojie (Hampumep,
CV —rekymiee 3Hauenue 010ka). Couetanue Gpopmara moist ¥ MMEHHU TOJIS
o0ecreyuT Bac HYy>KHON nHpopMaIuei.

Campble pacpOoCTpaHEHHbIE TOJIA:

F_CV —Tekymiee 3HaueHue 0J10Ka, MOKa3bIBAEMOE B BUJIC YUCIIA;

A_CV —rtekymiee 3HaueHUE 0JI0Ka, TOKA3bIBAEMOE B BUJIE TEKCTA.

IMocTpouTennr BbIpaxkeHuii. [Toctpoutens Boipakenuit (puc. 4.8)
CITY)KUT JJIsl CBSI3U CO3JIaHHBIX 3KpaHHBIX (OpM C OJIoKamMH JaHHBIX (Tera-
mu). C ero moMmoIib Tak’kKe MOYKHO OPraHU30BaTh HEOOXOIUMbIC 3aBHCH-
MOCTH MeXay Oyiokamu. J[Jisi BBIMTOJIHEHHS BBIIIECTIEPEYUCICHHBIX Olepa-
UK clleqyeT OTKPBITh BKIaAKy «MaTtemarndyeckue (yHKIMH» U 3a7aTh
HY>KHYIO 3aBUCUMOCTb.

TIDETPOHTE Ah BHIPAKEHHHA

D830 HCTOUHHK.OE LaHHEI

po T | v N [—— o o— _
T CO— T A
» e

| =z

2 || Oooe

2 | oooec

o ==

|acangas
o
| [s)
=0 | & || “B Lol =]
Ll |

[Fieaz Fix Eak Romyox: (0000000

Heuyscreur - [0,000000

| Mepron ofin | 0100000+

[ 0K ] [ OTtHeHa ] [ Cnpaeta ] [Ma’rema’mueckuemymuuu <<}

Puc. 4.8 IlocTpownrens BbIpakeHUI
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JJist MOCTpOeHUsl JJOTUYECKUX 1IEeMOoYeK HEOOXOAUMO yKa3aTh UMEHa
y3JI0B, TeroB M MMeHa mnoiyieid. UToObl oTKphITh «llocTpouTtens BbIpaxe-
HUW», cleyeT WENKHYTh IPaBOi KHOMKON MBIIIKK IO 00BEKTY, BHIOpaTh
COOTBETCTBYIOIIYIO aHUMALIMIO UM KOMAaHAy U HY)KHBI HCTOYHUK TAHHBIX
(puc. 4.9). UcTOYHHMK TaHHBIX MOKHO BBECTH KaK BPY4YHYIO, TaKk U C IO-

Mouipko «IlocTpouTens BeIpaKeHUN» E]

JKCNE PT NOZHUNM @

METOYHME AHHBLE O MO3HLMA

== ”
IACTOUHIE ASHHEL | "‘"D |

MMo3MLa T NO3MLAL
W TopwsoHTaneHo | BepTukansHo (¢ OTHOCKHTENEHAS [ ABconmoTHEA
BEogMmEIE SHAYEHKA Bbix0fHEIE SHEHEHIMA TORMSOHTANEHOM NOFHLN

G 1]
HamEHE WA 6 EBOg MuH. cheweHme l 0 Many s
HaBonk w9 & 6o 100

Maks. ChBLLEHIE l 100 AT
| CUMTATE NPEEnk MoK ELINONHEHMA
MonyyuTE OT ARy ron o0 eekTa ‘ (] 8 OTMEHS ‘ Crpasks ‘

Puc. 4.9. Otkpeitne «IlocTpouTtens BeIpaKeHUI»

3ananus

1. IMoaroroButs B WorkSpace msite pa3nuyHbix rpadUuecKux H30-
OpakeHUH a1 JalbHEWIEro CO3JaHUs aHMMAalMOHHBIX (opMm. 3agaHue
BBITIOJIHATD B CIEAYIOIIEH MOCIEe10BATENbHOCTH.

ChopmupoBars 0a3y manubix 1FIX, ucrmonb3ys pa3indHble PErucT-
pbl UMUTaLMOHHOTO ApaiiBepa SIM. B kadectBe O0KOB 0a3bl JaHHBIX
MPUMEHSTh OJOKH: «AHAJIOrOBBIA BBOA», «AHAJIOTOBBIM PErucTp», «AHa-
JIOTOBasl TPEBOra», «/[UCKpEeTHBIN BBOI», «JIUCKPETHBINA PETUCTP.

3anath pazIuYHYI0 aHUMAIUIO JUIsl CO3aHHbIX rpaduyeckux hopM.

JIns kaxaol aHMMaIlMOHHOM (POpPMBI co37aTh OKHO, OTpaKaroliee
TEKylllee 3HaueHUe peructpa (mremmnenb MaHHbBIX). [lITemmnens maHHBIX
BX0JUT B cocTaB «Habopa MHCTpyMeHTOB».
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Co31ath JOMOTHUTEIBHYIO pabouyto 001acTh (HOBBIM PUCYHOK) JJIs
MOCTPOEHUS JUarpaMM aHUMaUMOHHBIX (opM. UTOOBI cO31aTh AUarpaMmy,
HeoOXoIUMO BBIOpaTh COOTBETCTBYlolIee neiictBue B «HabGope MuHcTpy-
MeHTOB». lllenkHyB ABa pasza 1Mo co3JaHHOM TUarpamme, CIeAyeT OTKPBHITh
OKHO «CBOMCTB» U BBECTH MNPUBSI3KY K MCTOYHUKY JAHHBIX C MOMOIIBIO
«[locTpoutenst BEIPAKEHHI».

Jjist Toro, 4ToObl CBA3aTh pabouyro 00JIacTh AMArpaMM M aHUMAallU-
OHHBIX (hOpM, HEOOXOIUMO HCHOJIB30BaTh «MacTep 3agau» | Ha BKJIAJI-
ke «Karteropuu 3amau» cienyer BbIOpaTh NYHKT «KoMaHIbI», a B CIUCKE
«3agaun» — HY)KHYIO JJI 3TOT0 KOMaHy.

[lepexTtouuThCS B PEKUM BBIMIOJTHEHUSI U MIPOBEPUTH MPABUIBLHOCTH
MPOBEIEHHON paboThl. J1Jisi IEpEeKIIOYeHHs B PEKUM BBINOJTHEHUSI HEO0XO-
auMo HaxkaTh Ha <Ctrl + W> unu kHONKY nepektoueHus Ha MaHeIu NHCT-
PYMEHTOB.

B utore nposaenanHoit paboThl TOKHBI ObITH CO37aHbI IBA PUCYHKA.
B nepBoM OynyT HaXOauThCA aHUMAMOHHBIE (OPMBI, BO BTOPOM — JUa-
IpaMMbl COOTBETCTBYIOIIMX aHUMALIUH.

B pexume BbINOJIIHEHUS BCE U300pa)KE€HUS JTOKHBI U3MEHSTh CBOU
CBOICTBAa B COOTBETCTBHM CO 3HAYEHUSIMHU BBIOPAHHBIX pPErucTpoB. [lua-
rpaMMbl JOJDKHBI OTpaXkaTh rpaduyeckue M3MeHeHus: aHumanui. B pexu-
M€ BBIMIOJHEHUS JOJIKHA CYIECTBOBATh BO3MOKHOCTh NMEPEKITIOYEHUS Me-
KOy 007acThlO0 IUarpaMM M 00JIACThIO aHMMAIMOHHBIX (opMm. DyHKIHO-
HUPOBAHHUE CO3JaHHOW CUCTEMbl aHUMAIMW B PEKHUME BBITIOJHEHHUS B CO-
OTBETCTBUU C BBIILICONUCAHHBIMU KOHEYHBIMHU PE3YJIbTaTaAMH CBUJETEIBCT-
BYyeT 00 YCIECIIHOM BBITIOJTHEHUH PaOOTHI.

2. Co3nath aHUMalUMOHHYIO (OpMY JJIS YKa3aHHOTO IperojaBaTe-
JIEM TUIIOBOTO MPOIECca aBTOMATU3AIUH (CM. IPUIIOKEHHE).
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5. MPOEKTUPOBAHUE MHEMOCXEMbI SCADA-CUCTEMbI

Llenv pabomul. w3yunuth 3Tamnbl co3gaHus MHeMocxeMbl SCADA-
CHUCTEMBI ISl arperarta HempephIBHON MOJTMMEpHU3aIUU.

Coznanue mHemocxeMbl SCADA-cucTeMbl MpOBEAEM Ha MpUMEpPE
arperara HeNpepbIBHON MOJTUMEPU3ALINH.

Onucanue TeXHOI0rH4ecKoro npouecca. Cxema arperara Herpe-
peiBHOM nonumepu3aruu (AHIT) npeacraBnena Ha puc. 5.1.

PeakynoHHas KoHgeHcaT

cmech J,/,——L,_\r\/_—'_>

P! by
| : : |
I |
. I TE
© ! ©
P! by
| : : |
| |
AHI | i i —®
| |
N Y
O O
Hacoc Monukanpoamua Ha
NOMNMKOHAEHCALMIO
-

Puc. 5.1. Cxema arperara HenpepbIBHON MOJIMMEPU3ALUU

PeakiimonHast cMech peryjaupyromuM KianaHoM J03UpYeTcs B mep-
Byto cexuuto AHII u Bckumaer, nonanas tyaa. Beigenstonimecss mpu 3Tom
napbl BOJbI, KampojakTamMa M YacTUYHO OEH30MHOM KUCIOThI KOHIEHCH-
pYIOTCsSl B KOHAEHCcAaTOpe MapoB U Bo3BpallatoTcs B anmnapar. KonaeHcamus
MapoB OCYIIECTBIISIETCS 32 CUET MOJa4YH B MEKTPYOHOE IPOCTPAHCTBO KOH-
JieHcaTopa ropsiueii Bojbl ¢ Temmeparypoii 75°C.

[Ipy HOCTHKEHUU BEPXHEro MPEEeNIbHOrO0 YpPOBHS MEPBON CEKIUU
MPEeTyCMOTPEH aBTOMATHYECKUI OCTaHOB MOrPYXHOTO Hacoca B TOPU3OH-
TaJabHOM Oake.
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[Ipu nmocnegoBaTeIbHOM MEPEMENIEHUN IO CEKIUsM arapaTta mpo-
UCXOJNUT TOJUAMHUIMPOBAHHME KampoijiakTama. llepenmBasich uepe3 Kpai
BHYTpCHHEH (IICHTpaJIbHOM) TPYOBI, paciuiaB MOJMKAPOAMHUIA CTEKACT 110
CTEHKE TOHKUM CJIOEM B €r0 KOHYCHYIO YacCTh.

VYpoBeHb paciiaBa nojJuKanpoamMuja B IEHTPaIbHOU TpyOe KOHTPO-
JUPYETCS YPOBHEMEPOM.

PacruraB monukanpoaMuga U3 HWKHEH KOHYCHOW YacTH IIEHTPallb-
HOW TPYOBI IIECTEPEHHBIM BBITPY3HBIM YCTPOHCTBOM IOAAETCS B CTPYM-
HBII anmapat NepBOi CTYNEHU TOJIUKOHICHCAIIUH.

Br100op ocHOBHBIX 31eMeHTOB MHeMocxembl. AHII npencrasnser
coboii 00beKT muIMHApUYecko ¢opmbl. Co3aBasi ero Ha MHEMOCXEME,
HE0OXOIMMO O BO3MOKHOCTH Y4€CTh €r0 peabHy0 GopMy, ¢ OAHOU CTO-
POHBI, U YI0OCTBO pabOTHI oneparopa — ¢ Apyroi. Bo3MokHbIE BapUaHTHI
uzobpaxenns AHII npencraBieHsl Ha puc. 5.2, mpuUMephl ykazaTeleld u
TpyO — Ha puC. 5.3, IpUMEPHI LKAl U1 MEPHBIX JIMHEEK — Ha puc. 5.4 u 5.5,
MIPUMEPHI AIIEMEHTOB CUTHAIM3AIMHN — Ha puc. 5.6.

O

Puc. 5.2. Bapuants! Baemaero Buga AHII

—— & mmp l'

Puc. 5.3. Bapuants! yka3zateneit u Tpyo

Dol b
T

Puc. 5.4. BapuaHThbl 1IKan 1 MEPHBIX JIMHEEK
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Puc. 5.5. [Ipumep undpoBoii TMHENKH

CurHanusauua ypoBHA B AHT CurHannsaumsa Temnepatypbl B8 AHM
9333 53 68 192 67 0,01 99 26 3282

Puc. 5.6. BapuaHThI 2JIeMEHTOB CHTHAIH3AIIH

BaXHBIM CpEICTBOM IWHAMHYECKOW BU3yalU3allMM TPEHIOB IPO-
iecca sBisieTcs auarpamma (puc. 5.7).

HaseaHWe ocH
200,00

205710 205730 EIII:S!.-': a0 205810
27122005 27122005 27122005 27122005
HazEaHWe ocK
Fix32 FIX ¥POBEHB2 F_CW 20,99
Fix32 Flx ¥POBEHBS F_CW 175,00
Fixa2 FIX. ¥POBEHEZ F_CW 175 00

Puc. 5.7. Bo3amoxHBIN BapuaHT BUJa AHArPaMMBbI TPEHIOB

JI1st u3MEHEHUsI CBOMCTB JUarpamMMBbl ClielyeT OTKPBITh OKHO «KOH-
durypanuu auarpaMMmbl», IIETKHYB JBa pasza IO CO3JaHHON JuarpaMme
(puc. 5.8). B criucke nepbeB 3a1ar0TCs MapaMeTphl poliecca, KOTOpbie He-
00X0MMO BH3YyaJbHO OTOOpPa3uTh. JIJIsl KaXKJA0ro U3 BBOAUMBIX MapaMeT-
POB MOXHO 3aJ71aTh LIBET, CTHJIb, TOJIIUHY JUHUU U T. 1.
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Ha Bxmanke «Och X», «Och Y» ompenenstoT Ha3BaHUE OCEH, UX
IBET, YHCIO METOK u pgeneHuii. Ha Briagke «Cerka» BKIIFOYa-

I0T/OTKIJIFOYAI0T OTOOpaKEHUE BEPTHUKAIBLHOW/TOPU30HTAIBHON CETKH, OIl-
PENESIOT YHUCIIO JIMHUM CETKH, €€ I[BET U CTUJTb.

Kondmrypauua auarparsas

[nj._uHE i Huarparra |

M T O4HMEM LaHHE

Crmcor, nepees R+

......

Fisd2 Fle HPOBEHEZ.F_CY |

Fis32.Fles HPOBEHET . F_CY
Fix32.Fl=.4FOBEHEZ.F_CV

MrrAeHLTE ¥ B o "
OHMEHHTE KO BCER NepeEAr

Mepa | Bpena | Oce | Dow | Cerka | MoscHermal

HaHHeie

EEPHH. Mpegen: | 2|:||:|__|:||:|i nDKaS. MHHIAHD
: == [ ]MNocr. auHuA

HuteH, npegen: | ':'»':":'l Mok.as. NpoSenk

Yucno gecAT. paspALoe:; | | Mcn. per. ycTaHoBkM
i ]
CyuTaTe Npeaekl Makc. wicno Tovek | ?'E”:H
Crune
CTHAb AMHMEL v Crune mapkepa: | Her v |
LeeT nuHu; _!I Pestbrg HCTOpMHM;
o r- _I
Toaw, ammie £ |
| ar. | ’ OTHeRs ] ’ Cnpagk.a ] ’ NPt EHMTE

Puc. 5.8. Oxno «KoHburypanus nquparpaMMb»

3amanus

1. Coznatp obmryro mueMocxemy SCADA-cuctemsl o arperar He-
MPEPBIBHON ToauMepu3anud. Ha mepBoil cTaiuyu MPOCKTUPOBAHMS HEOO-
XOAMMO 3anmycTUTh IFIX U co31aTh HOBBIM PUCYHOK, COXPAHHUB €r0 IO OIl-
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peleieHHbIM Ha3BaHueM. [l co3nanus pucyHka Haxath Paiia/Co3nats/
Pucynox/Co3nats no ymonuanum (File/New/Pic/Create).

Onpenenuts TPUOIMU3UTENBHOE PACHOI0KEHHUE OCHOBHBIX 3JIEMEH-
TOB HA MHEMOCXEME, UX IIBET, pazMep, PoH padboueit 00IacTu.

C nomompto «Habopa MHCTpyMEHTOB» €c0O3/1aTh OCHOBHOW 3J1€MEHT
muemocxembl (AHII). TTogo6pate pasmep, GoH M CTHIIL arperara, Iepuo-
IU4ecKku mnepexons B pexuMm «Ha Bech 3kpan». ITO MO3BOJIUT Haubosee
ONTUMAJIBHO MOA00PaTh CBOMCTBA CO3/1aBAEMOT0 O0BEKTA, ONPENEIUTh €ro
OKOHYATENBHOE PACTIONIOKEHNE HA MHEMOCXEME.

Coznate TpyOHBIE MPOBOJIKK M yKa3aTelld MaTepUajbHbIX MOTOKOB.
JIJist X cO3[1aHusl MOYKHO BOCTIOJIb30BaThCs Kak «Anb0oMoMm JluHamo», Tak
u «Habopom MuctpymeHTOB». Jlanee pacronoxKuTh 3T 3JIEMEHTHI B COOT-
BETCTBHUM C TEXHOJIOTMYECKOW CXEMOU IpoLecca.

Coznath 1mIKanbl, MEPHBIE JIMHEUKHU JI1 BU3yalbHOTO HAOJIOICHHUS
32 U3MEHSIOIIHNMCS IOTOKOM.

Coznate nudpoByto quHenKy. s aToro ompeaenuTs mar nudpo-
BOU JIMHEWKH, PaCIOJIOKHUTh MOCJIEI0BATEIbHO BCe LU(MPHI B P U CrPyII-
MAPOBATh UX B OJHO LIENOE.

Co31aTh DJIIEMEHTHl CUTHAJIM3aMU i1 Kaxkaod 30HBI AHIIL: wamu-
KaTOPHBIC JIAMIIOYKH, IITEMIICIH TaHHBIX (IdpoBOe 0TOOpaKEHHE HU3Me-
PSIEMOTO TapameTpa).

Co3nath nBE quarpamMMsbl EPEXOAHBIX MPOLECCOB U3MEHEHUS YPOB-
HS ¥ TeMneparypbl B oTAenbHBIX 30Hax AHIIL /Ins storo menkHyTh «/{na-
rpamMMa» Ha naHenu «Habop UHcTpymMeHTOB.

CdopmupoBars 0a3y maHHbIX mporiecca. s 3Toro oTKpbITh «An-
MUHHUCTpATOp 0a3bl JAHHBIX» U J100aBUThH LIECTh OJIOKOB «AHAJIOrOBOrO
BBOJIa». TPU Tera JJI1 BBOJA 3HAYEHUI TEMIIEpaTyphbl U TPH Tera JJIs BBOJA
3HAYEHUI YPOBHS U3 Ka)XJ0W 30HBI pEaKTOpaA.

JUist UMUTALMKM TAHHBIX TEMIIepaTypbl UCIOJIb30BaTh peructpbl RE,
RD, RC npaiisepa SIM.

JUisi UMHUTalMKM TAaHHBIX YPOBHS HMcmoJib3oBaTh peructpsl RA, RF,
RH. B xaxaoM u3 mectd OJOKOB 3a/aTh Pa3IMYHbIA MEPUOJ CKAHUPO-
BaHMS.

JIns ka) 0¥l 30HbI peakTopa 3a1aTb YPOBHU CUTHAIM3ALHUN KOHTPO-
aupyeMbix mapameTpoB (YpoBeHb W Temmepatypy). s atoro aBa pasa
LIEJIKHYB 10 CO3IaHHON CUTHAJIbHOM JIAMIIOYKE, ITEPENTH HA BKIAIKy «lle-
penHuii wian». B okHe «DKCIepT 1BeTa NepeHEro MjiaHa» BBECTH UCTOY-
HUK JaHHbIX. B o6nactu «[lopor nBera nepeaHero rnjiaHa» 3a1aTb MaKCH-
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MyM, MHHAMYM M IBET CHUTHAJIM3ALMU JJIS KaXIAOro M3 I0JIHara30HOB
3HaueHui (puc. 5.9).
JIJ1st Ka)KJ0ro IMITEMITeNIs JaHHBIX BBECTH UCTOYHHMK JTaHHBIX.
Co3naTh NPUBSI3KY K MCTOYHUKY JAHHBIX JUIS Ka)KIOW MEpPHOW JIH-
He#ku. J{71s 3TOro HmienKHYB JiBa pa3a 1o 3JEMEHTY, Ha BKiIajke «[IpomeHT
3aKpacKU» BBECTH UCTOYHHMKH JaHHBIX (IIyTh OOpaleHUs] K TEraM ypOBHSI).

PALHEARA Y A | hGK CImIY A UeeT MuraTe
n,00] 20,00 Mane
20,00 180,00 Mone
180,00 200,00 Mone

Puc. 5.9. YcranoBka noporoB 3HaueHUi

JIist Kaxa0W U3 CO3JaHHBIX JIUarpaMM YpOBHS M TEMIEPATYpPHI OIl-
pEIeIUTh KCTOUYHUKH JIAHHBIX (CO3/1aTh CIIUCOK MEPhEB).

[lepexntounTbess B pexuM «BbIMOIHEHUE» W MPOBEPUTH PadoOTy
MHEMOCXEMBI.

Kak Bapuant MHemocxema s paspaboranHoit SCADA-cucteMbl
o AHIT moxeT umets Bup (puc. 5.10).

Arperar HenpepbIBHOW NONMMepU3aLUK

A3 rop6aka CurHanviauvs yposHA B AHIM
93,33 53,68 182,67
- -y e o o
CurHanuzauMA Temnepatypel B AHM
0,01 99,26 32,82
Hazearne oom

O O Monukanpoamua Ha

205710 2005,
MonUKoHAeHCaUu 27122005 2712

Hassarie ocm
Fix32 FIX YPOBEHLZ F_CY 20,88
L Fix32 FI¥. YPOBEHE3 F_CY 175,00

Fix32 FI¥ . ¥POBEHBI F_CY 175,00

Puc. 5.10. BapranT MHEMOCXEMEI

2. Coznate MmHeMocxeMy SCADA-cucTeMBbI 1J11 yKa3aHHOTO TPEro-
JaBaTesieM THIIOBOTO MPOIecca aBTOMATH3AIUH (CM. TIPUIOKEHHE).
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NPUJIIOKEHHUE
THUIIOBBIE TEXHOJIOI'MYECKHUE IMPOLHECCBI ABTOMATHU3ALIUN

B kauecTBe THUIMOBBIX TEXHOJIOTHYECKUX MPOIECCOB IS MPOSKTUPO-
BaHMsI CXeM aBToMaTH3anuu (()YHKIMOHAIBHBIX, TPUHIUIHATIBHBIX DJICK-
TPUYECKMX, TPYOHBIX M T.I.) M OCBOCHHS MPUHIUIIOB TOCTPOCHUS
SCADA-cuctem BbIOpaHbI:

1) mpoliecc MepeMenieHus: ChITyYuX MAaTePUATOB 10 JICHTOYHOMY

TpaHCIIOPTEPY;

2) TpolLIecC CYIIKH B OapaOaHHOM MPSIMOTOYHOM CYIIIUIIKE;

3) mporiecc adbcopOIiuu B a0COPOIMOHHOM KOJIOHHE;

4) mporuecc aecopOuuu B gecopOepe ¢ KHUIAIIUM CIIOEM;

5) mporiecc HarpeBaHUs B KOXKYXOTPyOUaTOM TEIII000MEHHHKE;

6) mpoliecc KpUCTAJUIM3ALKUN B KPUCTAJUIM3aTOPE C BBIHOCHBIM XO-

JOUITBHUAKOM;
7) mporiecc u3MeNbucHus B 0apaOaHHON MEIbHUIIE,
8) mporecc pekTuduKauK B peKTH(GHUKAIMOHHON KOJOHHE.

1. Ilpouecc nepemMenieHUs CHIMTY4YUX MATEPHAJIOB I10 JIEHTOYHOMY
TPaHCIIOPTEPY

TexHonoruyeckass cxemMa Mpolecca MEepeMEIICHUsI ChIITyYuX Mare-
puasoB mpuBeeHa Ha puc. 1.

MaTtepunan

@_ S

AW

“

Puc. 1. ®ynkimonanpHas cxeMa IpoIriecca MepeMelIeHus ChIITyIuX MaTepruaoB:
1 — O6ynkep; 2 — no3arop; 3 — Bapuarop; 4 — ICHTOYHBINA TPAHCIIOPTEP
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OOBEeKTOM YyIIpaBJICHUs SBISETCS JICHTOUHBIA TpaHCIOPTEp, IMepe-
MEIIAIONINI ChITYYHid MaTepua, a eJIbI0 yIPaBICHUs — MOIepKaHUE 3a-
JAHHOTO 3Ha4YeHUs pacxoaa mMarepuana. [Ipu 3ToM perynnpoBaTh JTaHHBIN
pacxo He0OX0AMMO KOPPEKTUPOBKOW pabOThl BapraTopa U J03UPYIOIIETO
YCTPOWCTBA.

KoHTponto moanexar pacxoa HeEpeMENaeMoOro mMaTepuana U KOJH-
4eCcTBO NOTpeOIsieMoil mprBOIOM 3eKTpodHepruu. [Ipu pe3kom Bo3pacra-
HUM TOKA DJICKTPOJABUTATENS B Clydyae 3aKJIMHUBAHUS JIEHTHI JOJKHBI Cpa-
00TaTh yCTPONCTBA CUTHAIU3AIMHU U 3aIUThI, KOTOPHIE OTKJIIOYAIOT AJICK-
TPOJABUTATENb.

B cBsA3M ¢ BO3MOXHOCTBIO 3aCOPEHHUSI OTAEIBHBIX YYaCTKOB TpPaHC-
MOPTHOM JICHTHI MIOCTOPOHHUMH BKIIIOUCHHUAMHU (KOMKaMH, HAJIMIIIIAM Ma-
TEPHUAJIOM) M OIMACHOCTBIO BBIXOJA U3 CTPOS OTACIbHBIX SJIECMEHTOB TpPaHC-
MopTepa KOHTPOJUPYETCS U CUTHAIM3UPYETCS HATMYKME MaTepuaa.

2. Ilpouecc cymkn B 6apadaHHOi NPSIMOTOYHOM CyIIWJIKe

Texnonorunyeckass cxema Ipolecca CyHmKd B OapabaHHOW NpsMO-
TOYHOM CYIIWJIKE MPUBEJEHA Ha puc. 2.

BnaxHbiv
MaTepuan

OtpaboTaHHbIi
CYLUNIIbHBIN areHT

1 4

Tonnueo

MepBuuHbIi
BO3AYX
BTopunuHblii g
BO3AYyX 7 Cyxoii

MaTepuan

Mbinb

Puc. 2. Cxema mporiecca cymku: 1 —Tomnka; 2 — cMecuTellbHas kamepa,; 3 — Oapaban;
4 — OyHKEp; 5 — IUKIIOH; 6 — BEHTHJIATOP; 7 — aBTOMaTUYECKHI J103aTOP;
8 — anekrpoaBurarens 6apabana

B xauecTBe 00BbeKTa ynpaBieHUs CIy)XKUT OapabaHHasi MPSIMOTOYHAS
CYLINWJIKA, B KOTOPOW CYIIMJIBHBIM areéHTOM BBICTYHAIOT IBIMOBBIE Ta3bl.
Lenpro ynpaBiaeHUs SBISAETCS MOAAEPKAHUE HA ONPENEICHHOM YPOBHE
BJIQKHOCTU MaTepuaia, BBIXOISIIETO M3 CyuikU. [loaToMy BIIa)KHOCTH
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Marepuayia SIBISETCS OCHOBHBIM PETYJIHPYEMBIM NapameTpoM, a perysu-
PYIOIIHMM BO3/IEMCTBUEM — PACXO/l TOIIMBA.

CooTBeTCTBHE MEX]y pacxojaMu TOIUTMBA M BO3JlyXxa oOecreyuBa-
€TCs PETYJIATOPOM COOTHOIICHHUS.

Temneparypa CymIHIBHOIO areHTa Ha BXOJ€ B CYIIMJIbHbIA OapabaH
J0JKHA OBITh CTAOMJIM3MPOBAaHA IYTEM M3MEHEHUS pacxoia BTOPUYHOTO
BO31yxa. HeoOXonuMo peryiupoBaTh TaKXKe pacxo]l BIaXKHOIO0 Marepuaia
U pa3peKeHHe B CYIIMIKE U3MEHEHHEM pacxojia OTpaOOTaHHOrO CYIIWJIb-
HOT'O areHra.

[Ipu ympaBiaeHUU TPOLECCOM CYLIKH CleyeT KOHTPOJUPOBaTh pac-
XOJ] TOTJIMBA, MIEPBUYHOTO U BTOPUYHOI'O BO3/yXa, BIAKHOI'O U CyXOro Ma-
TepHuaa, TeMIepaTypy CyIIMIBLHOTO areHTa Ha BXOJI€ B CYIIMJIKY M Ha BbI-
XOJI€ U3 Hee, TEMIIEPaTypy B CYUIWIKE, pa3pe’KeHre B CYIIMIbHON KaMepe.

[Ipu 3HAUUTENHHOM OTKJIOHEHUU MOKa3aTess 3Q(GEeKTUBHOCTU OT 3a-
JAHHOTO 3HAYEHUS, OMACHOM TMOBBIIIEHUU TEMIEPATyphl CYUIMIBHOTO
areHTa Ha BXOJ€ B CYIIMJIKY M OCTaHOBKE JJIEKTpojBUraTens OapabaHa
JOJKEH OBITh MOJAaH CUTHANl 00CIyXHuBawlleMy nepcoHanry. Kpome Toro,
IIPU OCTAHOBKE 3JIEKTPOJBUraTeNsl J0KHA ObITh MpEeKpallleHa mojiaya Ma-
TepHuasa B CyIIKY.

3. IIpouecc abcopouuu B a6COPOLIMOHHOI KOJIOHHE

TexHomornueckas cxema mpoiiecca abcopOuuu B abCOpOIMOHHOM
KOJIOHHE MpeCTaBlieHa Ha puc. 3.

Ob6eaHeHHasn cmech (abras)

.
>

HacblweHHbIA
abcopbeHT 3

AbcopbeHT

WcxogHasa
cMmecb

: B ¥

. XnagoHo
HacblweHHbI

abcopbeHT cuTenb-

Puc. 3. Cxema nporecca abcopouuu: 1, 3 — X0JIOAMIEHUKH;
2 — abcopOIMoHHAs KOJIOHHA
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[TokazareneM 3(peKTHBHOCTH Tpoliecca adCOpOUUM SBISIETCS KOH-
[IEHTpAIUsl W3BJIEKAEMOTO KOMIIOHEHTa B OOCIHEHHOW CMECH, a IIeINbI0
YIPaBICHUS — JOCTHIKEHUE OMPECICHHOTO 3HAYCHHUs 3TOH KOHIICHTpa-
. KoHIleHTpaius 3aBUCUT OT pacxoja ra3oBOi CMECH, Ha4albHOW KOH-
[IEHTPAIlMU B HEW M3BJIEKAEMOT0 KOMIIOHEHTa W TOH e KOHIICHTpPAIlUH B
KHUJIKOCTH, OTHOIICHHS PacXxoJ0B aOCOpOeHTa W ra30BOW CMECH, TeMIiepa-
TypHI U JABJICHUS B ammapare.

[TosToMy B KadecTBEe perylHpyeMO BEIWYUHBI CIEAYeT B3SITh KOH-
[IEHTPAIMIO W3BJIEKAEMOTO KOMIIOHEHTa, a PEryaupylollee BO3ACHCTBHE
peam3oBaTh U3MEHEHHEM pacxoaa abcopOeHnTa. [[is ymydineHus kadyecTBa
perynupoBaHus Mmokasaress 3QpPeKTUBHOCTH HEOOXOUMO MPETYCMOTPETh
CUCTEMYy pETYJIHpOBaHHs pacxoja Ta30BOW CMECH, TeMIepaTypbl abcop-
OCHTa U Ta30BOI CMeCH, a TaK)Ke JJABICHUS B KOJIOHHE.

B HmxHelt gactu abcopOepa T0DKHO HAXOAUTHCS HEKOTOPOE KOJIHUe-
CTBO JKHJIKOCTH, KOTOPOE TMOAJCPKUBACTCSI PETYIUPOBAHUEM YpPOBHS IIy-
TEeM M3MEHEHUS Pacxo/ia HaChIIEHHOT0 abcopOeHTa.

B kadecTBe mapaMeTpoB KOHTPOJIS CIEAYeT BHIOpATh PacXod U TeM-
nepaTypy MCXOJHOTO M HACBIIIEHHOTO a0COpOEHTOB, MCXOIHOM M o0en-
HEHHOW Ta30BOM CMECH, XJIAJOHOCHTENsS, KOHICHTPAIUIO H3BJICKAEMOTO
KOMIIOHEHTA, YPOBCHb B HM)KHEW YaCTH KOJIOHHBI, TEMIIEPATypPy 1O BBICOTE
KOJIOHHBI, TaBJICHUE U TIepena/l JaBJICHHS B HEH.

4. Tlpouecc necopOuum B Jecopoepe ¢ KUNSIIUM CJI0€M

TexHonornyeckass cxema mpoliecca aecopOuuu B gecopOepe ¢ Ku-
TMIAIIAM CJIOEM MOKa3aHa Ha puc. 4.

Brigenenne u3 aacopOeHTa MOTJIOMEHHOTO BEUIECTBA MPOBOJIUTCS B
KHIISIIIEM CJIO€ MMPOTUBOTOYHBIX TapelbuaThiX aJCOPOIMOHHBIX alllapaToB.
AncopOeHT mociie ajacopOepa HampaBleTCsl B BEPXHIOI TapesiKy, a B
HIDKHIOIO YacTh Mociie Kaopudepa nojgaercsi HarpeTblid BO3IyX.

Cucrema perynupoBaHus jecopOepa BKIIOYAET aBTOMATUYECKYIO
CUCTEMY peryJIMpOBaHus Mepernaja JaBleHus: B KOJOHHE U pacxojia BO3/Y-
xa. Kpome Ttoro, nis ynydiieHus: BbIJEICHUS IOIJIONIEHHOIO BEIIeCTBa
CTaOMIIM3UPYETCS TeMIlepaTypa BO3JyXa IMocjie Kajlopudepa myreM u3me-
HEHHUsI pacxoja TEIUIOHOCUTEIIS.
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ApcopbeHT nocne

agcopbunn
4
2 Cmecb Ha
TennoHocuTenb paspenenune
3 —D
ISSO—
Bosgyx 1
— — o
ApcopbeHT Ha
apcopbuunto

Puc. 4. Cxema npouiecca necopOiuu B iecopOepe ¢ kumsamuM cioem: 1 —kamopudep;
2 — necopOIMOHHAs KOJIOHHA; 3 — Tapeliku; 4 — 103aTop

5. [Iponecc HarpeBaHusi B KOKYXO0TPYO0UATOM TeIJI0O0OMEHHHUKE

TexHomornveckass cxema Mpollecca HarpeBaHHWs B KOXYXOTpyOua-
TOM TEIJIO0OOMEHHUKE MPHUBEJCHA Ha pUC. .

MpoaykT

TennoHocuTenb

T

TennoHocuTenb
_>

MpoaykT
Puc. 5. Cxema noTokoB npoiiecca Ipu HarpeBaHuu

B naHHLﬁiannapaT IO AAaK0TCA HaneBaeNHJﬁ MNPpOAYKT U TCIJIOHOCH-
tenb. Ilokasarenem 3(1)(1)CKTI/IBHOCTI/I nponecca ABJICTCA TEMIICpATypa
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MPOJYKTa Ha BBIXOJE W3 TEIJIOOOMEHHHUKA, a LEJbI0 yIpaBlIeHUs — MOJ-
Jep>KaHue ATOU TeMIepaTypbl Ha ONIPEAECICHHOM YPOBHE IIyTEM U3MEHEHUS
pacxojia TETIOHOCUTEIS.

B kadecTBe perynupyeMoro rnapameTpa CiaeayeT MPUHATh TEMIIEPATY-
pYy IPOJYKTa HAa BBIXOJE U3 TEINIOOOMEHHHKA, a B KAYECTBE KOHTPOIHUpYye-
MBIX BEJIMYMH — PACXO0/bl IPOJAYKTa U TEIJIOHOCUTENS, UX KOHEUHbIEC U Ha-
YalbHbIE TEMIIEPATyphl, pacxo] napa. CUrHanu3anuy MoJJexaT TeMIepa-
Typa MPOJIyKTa Ha BBIXOJIE U3 TEIJIOOOMEHHUKA U PacXo MPOAYyKTa.

B kadecTBe KOHTPOJHUPYEMBIX BEJIMUMH CIEAYET IPUHUMATh PACXOIbI
TEIUIOHOCUTENEN, UX KOHEUHbIE W HAYaJIbHBIE TEMIIEPATYpPbI, J1aBICHUE.
3HaHMe TeKYIIMX 3HAUYCHUU ATUX MapaMeTpoB HEOOXOAUMO ISl HOpMajb-
HOTO ITyCKa, HAJIAIKU U SKCIUTyaTalluy Mpolecca.

CurHanu3anuy TOMJIEKUT TeMIEepaTypa M pacxoJ NpOAyKTa, IIO-
CKOJIbKY PE3KO€ MaJeHUE PACX0Ja MOXKET MOCIYXKUTh MPUYMHON BBIXOJa
U3 CTPOSl TEIJIOOOMEHHHUKA. Y CTPOUCTBO 3alIUTHl B ATOM CIIy4ae JOJIKHO
MIEPEKPBIBATH JINHUIO MTOAA4YH TEMJIOHOCHUTEIS.

6. Ilponecc kKpuCTANIN3ANMN B KPUCTAILIIM3ATOPE C BBIHOCHBIM
X0JIOAWIbHUKOM

TexHomoruyeckass cxema nponecca KpucCcTaJuim3dallii B KPpUCTAJLIU-
34aTOpPEC C BBIHOCHBIM XOJIOJHUJIBHUKOM IIPECACTABJICHA HA PHUC. 6.

Map B 6apomeTpuyeckuii
KOHAEeHcaTop

Map B
aTtmocdepy

< %
petownn 3
SN N

PasbaBneHHas
docdopHas kucnoTa
N

"5

1

YnapeHHas
KucnoTa ¢
Kpuctannamu

Puc. 6. Cxema 0JTHOCTYIIEHYATOTO KPUCTAILTN3aTOPa BRIMTAPHOTO THTIA: 1 — BEpXHSISA
KaMmepa,; 2 — HIDKHSSA KaMepa; 3 — KUISTHIBHUK
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[TokazateneM »(QPEeKTUBHOCTH Tpoliecca SBISIETCS OJMHAKOBBIN
pa3Mep MONYYEHHBIX KPUCTAJLIOB, IPH 3TOM JIaTYMK pa3Mepa OTCYTCTBYET.
[TosTOMy HEOOXOAMMO CTAOMIM3UPOBATH TEMIIEPATypy B ammapare (u3me-
HCHHMEM pacxoja XJIAJOHOCUTEINS) M pacxXoll MCXOAHOro pactBopa. Jlis
nojJiepKaHusl MaTepuaIbHOro OajaHca KpHCTaJUIM3aTopa ClenyeT cTalu-
JU3UPOBATh YPOBCHb B ammapare (M3MEHEHHEM pacxona cycrieH3uu). Ma-
TOYHBIN PACTBOP BBIBOAUTCS U3 allapaToB 3a CYET NEPEIUBA, IOITOMY €r0
pacxon He perynupyerca. Ctabunuszanus BCeX TUX NapameTpoB obecre-
YMBAECT 3aJaHHbIE pa3MeEpPbl KPUCTAJUIOB.

KoHTponupoBaTe cienyeT pacxoipl MOCTYNAKOIIETO pacTBOpPa, Ma-
TOYHOTO PACTBOpPA, CYCHEH3MM M XJIAJIOHOCUTENS, UX TEMIIEpATypy, Ypo-
BEHb U TEMIIEPATYPY B KPUCTAJUIM3ATOPE.

7. Ilpouecc u3menbyeHusi B 0apadaHHOIl MeJbHUIIE

TexHomoruyeckass cxema nmponecca H3MCIIBYCHUA B 6apa6aHH0171
MCJIBHUIIC IIPUBCACHA HA PHUC. 7.

Matepuan 2

1 _
Is : / KoHeuHbIl

T T O N NpoayKT

@ L

Puc. 7. IIponiecc m3menpueHus: 1 — JIGHTOUHBINM TUTATENh; 2 — OapabaH

B kauectBe 00beKTa ympaBieHHs NPU aBTOMATU3alUU IIpoLecca u3-
MEJIbUYCHUSI CIIYKUT OapabaHHasi MelbHMIIA cyXxoro nomoda. [lokazartenem
(G ()EeKTUBHOCTH TPHU YNPaABIECHUU MPOLIECCOM SIBISIETCS pa3Mep KYCKOB
M3MENBYEHHOTO MaTepuana. Llens ympaBieHHs — MoJJepkKaHUE Ompene-
JIEHHOT'O0 KOHEYHOTI'0 TPaHYJIOMETPUYECKOI0 COCTaBa MaTeprala.

Ha ywacTtok u3menpyeHuss MOJAETCS MAaTepHal, Pa3HOPOIHBIN I10
IPaHYJIOMETPUYECKOMY COCTaBY, KOTOPBIA MOXHO paccMaTpUBaTh Kak
BO3MYyIIatoiee BozjaeicTeue. CTabUIu3upoBaTh €ro HEBO3MOXKHO, MO3TO-
My MPOBOJUTCS NMEPEMEIINBAHNE PA3TUYHBIX NApPTUH CBIPbS C LEIBIO yC-
PEOHEHUs UX XapaKTepUCTHUK. 3MenpyeHne TBEPABIX MAaTE€pUaIoOB MPOUC-
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XOJUT B OapabaHHBIX MeNbHUIAX. M3MenbueHHBIN MaTepual MOCTYyMaeT B
CIIUpaJIbHBIN TUAPABINYECKHUMN KiIacCU(PUKATOP, B KOTOPOM MPOU3BOAUTCS
COpPTUPOBKA 3epeH MaTepuaina. Menkue yacTUIbl YIAISI0TCA U3 Kiaccudu-
KaTropa B CJIUB, a KPYIHbIC (IECKH) — PEIUKIOM IMOCTYIAIOT B MEJIbHUILY.
Heo0Oxonumo cTabunu3upoBaTh IIIOTHOCTh MaTepHalia 1nocjie Kiaccuduka-
Topa (KOCBEHHOE MPEACTABACHUE O KPYIMHOCTH YaCTHI[) MyTeM H3MCHEHHUS
pacxoja BOJibl, IOCTyHarolel B KiaccuukaTop.

KoHTpomnio B JaHHOM Mpoliecce MOJUISKUT PacXoj] Marepuana, amM-
IUIUTYJa IIyMa, CO3/1aBa€MOr0 MEJIbHMIIEH, KOJMYEeCTBO MOTpedasieMoi
SHEPIUH.

Curnanuszupyercsi cocTosiHue OapabaHa: BKIFOYEH WM BBIKJITIOYEH.
VY craHaBIMBaIOTCS YCTPOUCTBA MyCKAa M OCTAHOBKHU JIBUTATEIICH.

8. [Ipouecc pekTu(ukanum B peKTHPUKANMOHHOI KOJTOHHE

TexHonornyeckas cxema rnpoiiecca peKTU(pUKalul B peKTU(HUKAIU-
OHHOM KOJIOHHE T0Ka3aHa Ha puc. 8.

TennoHocuTenb
3
e
_/

MNcxoaHaa < >
cMechb

g \+’ TennoHocu OX

4 XnajgoHo
cutenb

\I/ % Ky6oBhbIit ocTaToK

Puc. 8. Cxema mporiecca pektudukanuu: 1 — Terio00OMEHHUK UCXOIHOM CMECH;
2 — pexTHHUKAIMOHHAS KOJIOHHA, 3 — nedierMatop; 4 — KU THIEHUK

\

Ouctunnar

PextrdukanronHas ycTaHOBKa ISl pa3/IeJICHUs CMECU COCTOUT W3
TEIJI000OMEHHUKA MCXOAHOW CMECH, PEKTU(PUKAIMOHHOM KOJIOHHBI, Jie-
bnermaropa, kunatuiabHuka. [lokazarenem 3ppekTUBHOCTHU Mpoliecca pekK-
TU(UKAIUU SBISETCS COCTaB LEJIEBOT0 MPOAYKTA; AUCTHILIISATA WU LieJie-
BOr'0 OCTaTKa (B 3aBUCUMOCTH OT TeXHOJIoruH). Llenb ynpaBieHus TaHHBIM
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IIPOLIECCOM — TMOJJEPKAHUE IOCTOSHHOIO COCTaBa LEJIEBOrO IPOAYKTa
(Hampumep, TUCTUILIATOPA) MPU 3aJaHHONW MPOM3BOIUTEILHOCTH YCTAHOB-
ku. [Ipy 3TOM HEOOXOUMO PEryaIupoBaTh CIEeAYIOUIUE TapaMETPhI: PacXo
HUCXOIHOW CMECH; TeMIIEpaTypy MCXOJHOW CMECH IIyTEM HW3MEHEHHS pac-
X0Jla TEIJIOHOCUTENS B TEIJIOOOMEHHUKE,; JaBJIC€HUE B BEpXHEH 4acTH KO-
JIOHHBI ITyTEM M3MEHEHMsI pacxoja XJIaJOHOCUTEN B JAedierMarope; KOH-
LEHTPALHI0 HCXOJHOTO KOMIIOHEHTA B AUCTUJUISATOPE IMyTEM H3MEHEHUS
pacxona ¢JermMbl B KOJIOHHE; YPOBEHb B KOJOHHE ITyT€M M3MEHEHHUS pac-
Xo7la KyOOBOr0 OCTaTKa, TeMIlepaTypy B KOJIOHHE MyTeM HM3MEHEHUs pac-
X0/1a TEIUIOHOCUTENS B TEIIIOOOMEHHUKE.

Curnanusanuu noJiexar OTKJIOHEHHs COCTaBa LEIeBOro MpoayKTa,
YPOBHS U J1aBJIICHUS B KOJIOHHE OT 3aJaHHbIX 3HaueHWil. [Ipu naBimeHuu B
KOJIOHHE BBILIE JTOMYCTUMOIO, a TAKXKE IMPU MPEKPAIIECHUU MOCTYIUICHUS
UCXO/JHOM CMeCHU JOJDKHBI cpaboTaTh aBTOMATUYECKUE YCTPOWCTBA 3alllU-
ThI, OTKJIIOYAIOIIUE PEKTU(UKAITMOHHYIO YCTaHOBKY. [Ipu 3ToM marucrtpa-
JIY TEIUIOHOCHUTEJIEH, OCTaTKa M IUCTUILIATA MEPEKPBIBAIOTCS, a MarucTpa-
JIM XJIaJI0HOCUTENS U (pJIeTMbI TOJTHOCTBIO OTKPBIBAOTCSI.



CkayaHo c http://forum.proasutp.com

COJEP’)KAHUE

33213 (35 0 (S

1. [locTpoeHnue cxeM aBTOMAaTHU3allMd HAa OCHOBE rpa(i)lxlquKoro pe-

naktopa MS Visio ..

2. KOH(I)I/IprI/IpOBaHI/Ie SCADA -CHUCTEMBI IFIX e

3. [IpoexTupoBaHue 3KpaHHbIX POPM B SCADA -CHCTEME IFIX
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5. [IpoexktupoBanne muemocxeMbl SCADA-CUCTEMBI ..........ccovveenens

000 81007 XS] 1 (R
1. TIpotecc nepemMenieHus ChIMyYrX MaTEPUAIOB MO JIEHTOYHOMY
TpaHCHIOPTEPY -
2. [Ipouecc cymiku B 6apa6aHH01/I OPSIMOTOYHOM CYIIWIIKE .........
3. IIpornecc abcopO1MU B a0COPOITMOHHOM KOJIOHHE ...vvvvevnnennns
4. Tlponiecc necopOIuu B 1ecOpOEPe C KUTISIIUM CIOEM ............
5. [Ipouiecc HarpeBaHUs B KOXKYXOTPYOUaTOM TEIJIOOOMEHHUKE ...
6. Ilpouecc kpuctamiMzaluud B KPUCTAIIIM3ATOPE C BBHIHOCHBIM
XOJOJIUITLHUKOM . P
7. IIporecc n3menpYeHUs B 6apa6aHH01/1 MEIBHHUIIE ..uvvvververnnnnns
8. [Ipouecc pekTudukannu B peKTUPUKALIMOHHON KOJIOHHE ........
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