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BBepeHue

HaCTosuuee PYKOBOJACTBO COACPKHUT CBCACHHA O HA3HAYCHHH, IIPUMCHCHHU, HaCTpOﬁKe,

COCTaBy IPOTPAMMHBIX CPEACTB U MOpsIKe paboThl ¢ mpuiokeaueM TOPAZ DRP.

[Tporpammuoe obecrieuenue TOPAZ DRP npennaznadeno ans pabotsl ¢ OnepannoHHOMN

Cucremoii (OC) TOPAZ BASIC OS DRP.

OC TOPAZ BASIC OS DRP ssnsiercs OnepauronHoit CucteMoir YCTpOUCTB pesieHON
3anmtel TOPAZ DRP-35, n obGecrnieunBaeT KOppeKTHYIO padoTy (GpyHKIMIA pereiHOl 3aluThl U

aBromatuku (P3A) u perucrparopa aBapuiinbix co0bituii (PAC) YP3A TOPAZ DRP-35.

[Tpunokenne  mpeAHa3HaYeHO  JUIA  CO3JaHMsl ~ MHPOPMALIMOHHOW  MOJENH U
KoH(UrypupoBaHue ycTpoicTB peneiHoi 3ammtel TOPAZ DRP. B Hacrosimem noxkymeHTe
onucan uHTepderic mpunoxkerans TOPAZ DRP, npouenyps! n06aBieHrs U KOHQHUTYPHUPOBAHUS

nornyeckux oimoxkoB TOPAZ DRP.

Oyukiuun P3A u PAC TOPAZ DRP peanusyiorcss ¢ MOMOLIBIO JIOTUYECKUX OJOKOB.
Onucanue ycraBok Jjoruueckux OmokoB TOPAZ DRP mnpuBeneHo B pPyKOBOACTBE IO
SKCIUTyaTanuu Ha YcrpoictBo peneinoit 3amutsl TOPAZ DRP-35, pazpene 6 «®yHkiuun
peneliHoN 3amuThl U aBroMatukn». Onucanue HacTpoek PAC mpuBeneHO B pYKOBOJCTBE IO
3KCIUTyaTaluu Ha YcrpoicTBo peneiiHon 3amutel TOPAZ DRP-35, pasgene 7 «Peructparop

aBapUIHBIX COOBITUII.

1 OCHOBHbI€ MOHATUA U onpeaeneHus

1.1 Modcucmema

[Toncucrema mpencraBisieT co0OM COBOKYNHOCTh 3apaHee OIpEelIeHHBIX JaHHBIX,
COBMECTHO HCHOJB3YyEMbIX B PA3IMYHBIX TMPOEKTaX, MNPUMEHSIOMUXCS JJs ONUCaHUs
000pyIOBaHMs, a TAKXKE OMPEACISIONIYIO HepapXuio 00beKTHOM Moaenu. Hampumep, moacuctema
MOYKET COJIEPKATh TaHHBIC YHEPTETHUECKIX IPOSKTOB, TPOCKTOB MOXAPHOW CUTHAIM3AINH U T.1I.

[TogcucTema MOXET coiepkaTh B ceOe CIEAYIONIHe JaHHBIE:

— Habop ypOBHE;
— 11a0JOHBEI 00BEKTHON MOENH;
— OubaMoTeKH rpauYecKux TUIIOB,;
— TpHUMEPBI MHEMOCXEM;
— cnoBapu (pacundpoBKHU 3HAYCHUH);
—  TaONHIly eIUHUI] U3MEPEHUN.
Kaxmas momcuctemMa wuMeeT Ha3BaHWE, ONUCAHUE, T[ICEBJOHMM W  YHUKAIbHBINA

UACHTUPHUKATOP.

TOPAZ DRP PykoBoacrBo 10J1b30BaTe/I Pen. 12.2021
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[IceBnoHMM mOACHCTEMBI HEOOXOOUM JUISL 3arpy3KM JaHHBIX U3 TeJIEMEXaHMYECKUX
npoektoB TOPAZ TMBuilder. [lceBnoHMM NOACHCTEMBI MOXET COCTOSTH TOJBKO M3 OYyKB
aHruickoro andasuta u Udp.

VYHUKaJIBHBINA HACHTU(PHUKATOP MOACUCTEMBI uuid SBISETCS CTPOKOBOM MEPEMEHHON U UMEET
BHJT {XXXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXX}, KOTOpbI aBTOMaTHYECKH
IIPUCBAUBAETCA € BO BpeMsl CO3/IaHUs M HE MOXKET ObITh U3MEHEH BrociieAcTBuU. [loaToMy aBe
NOACHUCTEMBI  BIIOJIHE MOTYT HMETh OJMHAKOBOE HAa3BaHME M OJHOBPEMEHHO OBITh
3aperucTpUpOBaHHBIME B cucTeMe. JKenarenbHo n3berarb HOBTOPEHUS HA3BAHUN TTOJICUCTEM, T.K.
ATO MOJKET BBI3BaTh MyTAaHUILY Y NOJIH30BATEIS.

Habop mabi1oHOB, cBA3aHHBIM ¢ HA00poM OnbIHoTek rpadguueckux Tumos cucremsl TOPAZ
Graphics, Mmo3BOJIIET aBTOMAaTHU3UPOBaTh JOOABICHHE B IOJB30BATENIBCKYI0 MOJEIh HOBBIX
JJIEMEHTOB M TMPUBA3KY HX K rpaduueckuM »3jJeMEeHTaM Ha MHeMocxemMax u 0Oa3am
TeJIeMEXaHUUYECKHX CUTHAIIOB.

VYPOBHU MOACHUCTEMBI ONPEACTSIOT UEPAPXUIO IMOJIb30BATEIBCKON MOJENH, CO3IaHHON C
MIOMOIIIbIO MozicucTeMbl. Kax/iplil ypoBeHb UMEET Ha3BaHME, JIEKCEMY M HOMEp (IIpHCBanBaeTCs
AaBTOMAaTUYECKH, B 3aBUCUMOCTH OT PACIIOIOKEHUS YPOBHSI B UEPAPXUN).

YpoBHM MOryT copaepkarh arpuOyThl. OTO YHUBEpCAJIbHbIE ONWUCAHUA, JUISl 3aJaHUS
crnenupuUYecKux MapamMeTpoB MPHUCYIIMX YpPOBHIO. ATpuOyT umMeeT uMs (Ha3BaHUE), TUI
(TEeKCTOBOE 110JIC) ¥ 3HAYCHUE.

[Tone Tum B manpHeiem Oyaer cneuuuuUpoBaHO U OyleT pacHO3HABATHCSA IPYTHUMH
nporpammamu (TOPAZ TMBuilder) mist npenoctaBienus cooTBeTCTByomeH nHpopmarmu. Ha
CETOJIHSI CITUCOK CHEeM(PUIINPOBAHHBIX THIIOB SIBIISICTCS TAKHAM:

Undefined — tun He onpeieney;

Measure — 114 3a1aHusl €IMHULL U3MEPEHUS,;

EType — nnda 3ananus tuna odopynosanus B criennpuxannn MOK-61850;

EClass — nns 3ananus kiacca obopynosanus B crienudukanmuu MOK-61850.

1.2 O6wbekmHass mooOesb

OObexkTHass MoOJENb TMPEACTaBIsAeT COOOM MaTeMaTH4ecKyl0 MOJEb, OMMCHIBAIOILYIO
o0opyioBaHHE M €ro IOJIOKEHHWE B HEepapXuM 3aJaHHOW moacucreMoi. OObEKTHas MOJEINb
MIO3BOJISIET Pa3BEPHYTH JIMHEHHBIE CIHMCKU TEJIEMEXaHMYECKUX CUTHAJIOB B YIOPSJOYCHHYIO (B
COOTBETCTBUU C JIOTUKOW MOJCUCTEMBI) CTPYKTypy. OOBIUHO OOBEKTHas MOJENb HMEET
JPEBOBUJIHYIO CTPYKTYDY.

OCHOBHBIMU CTPYKTYPHBIMU €IMHUILIAMU OOBEKTHON MOJIENIN SIBJISIOTCS Y3JIbl U CUTHAJIBI.

Kaxxmast BeTBb OOBEKTHOM MOJIETTH OTHOCHTCSI K KaKOW-THOO TOJCHUCTEME, T.€. KOPHEBBIM
y3J0M I HEE SABJSETCS y3€l INOACHCTEMBI. Y3€ll MOJACUCTEMBI SIBISIETCS JTOYEPHHUM Y3JI0M
o0ObekTa (00bekTa aBToMarn3anui). OOBEKT aBTOMATU3AIMN MOXXET UMETh HECKOJIBKO JI0UYEPHUX

Y3JIOB IMOACUCTEM (CCJII/I B CUCTEMC UMECTCA HCCKOJIBKO 3apCTUCTPUPOBAHHBIX HO,Z[CI/ICTCM).

1.2.1 Y3en o6bbekTHOM moaenu

V31bl MOJIeNI MOTYT COZIEpKaTh B cede Apyrue y3iabl MOAENU (Takue y3Jbl Ha3bIBAOTCS
JMOYEPHUMHU y3JIaMH) WM CUTHalIbl 00beKTHOM Momenu (cm. m. 1.2.3). Y3mel momenu Bceraa
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OTHOCSTCS K OHOMY M3 YPOBHEH MOACHUCTEMBI, IPUUYEM Yy3JIbl 00jiee HU3KOTO YPOBHS HE MOTYT
UMETh JI0OYepHUX Y3J0B Oojiee BBICOKOTO ypoBHS. Takum obOpa3zoM coOmromaercss uepapxus
JPEBOBUIHON CTPYKTYPBI OACUCTEMBI.

[Ipu oToOpaxkeHuH y31I0B B JepeBe OOBEKTHOW MOJAENM BHaYaje CIHCKA (CBEPXy) HIYT

JOYCPHUC Y3JIbI, 3a HUMU CUTHAJIBI y3J1a.

1.2.2  UWabnoH y3na o6beKTHON moaenu

YacTto MOBTOPSIIOMIMECS CTPYKTYpPhl Y3JIOB MOXHO OOBECIWHSATH, B IIAOIOHBI Y3JI0B
00BEKTHON MO (MJIH MPOCTO MIA0JIOHBI), HA OCHOBE KOTOPBIX MOXKHO T€HEpUPOBATh OOJIBIIOE
KOJIMYECTBO TIOJ0OHBIX Y3JI0B 0OBEKTHON MOJIEITH.

[I1abioHBI MOTYT coOJIepkaTh 3apaHee MPEAONpPEACICHHYI0 HHPOPMAIMIO O HACTPOMKE
CUTHAJIOB, O MPHBSI3KE UX K TEIIEMEXaHHMUECKON MOJIENIN WU K rpadudyeckumM O10kam. Hekotopbie
U3 CBOMCTB CHUTHAJIOB MOTYT OBITH IMEPEOIPEIEICHBI ToCe A00aBICHUs y37a 10 mabloHy B
00BEKTHYIO MOJIETTb.

[ITabmoHBI MOTYT OBITh KaK CHCTEMHBIMU (T.€. OMUCAHHBIMH B OJHOW U3 MOJICUCTEM), TaK U
M0JIH30BaTEILCKUMH (T.€. ONMCAHHBIMHU B IOJIB30BATEIILCKOM IMpoekTe). CHCTEMHbIC MIa0IIOHBI
MOTYT OBITh UCIIOJIB30BaHbI B JIFOOOM MPOEKTE, Ha MallIMHE, IJIe 3apPErHCTPUPOBAHA MOJCHCTEMA.
[Tonp30BaTeNbCKUE MIAOIOHBI MOTYT OBITh HCITOJIb30BaHbI TOJILKO BHYTPH ITPOEKTA, B KOTOPOM OHHU
OBUIN CO3HAaHBI.

[TonpoOHoe omucanue mpoiecca co3nanus mabdiaona cMm. B 1. 2.5 «JlobGaBieHue y3ioB u

CHUI'HAJIOB B O6’b€KTHy10 MOICIIb).

1.2.3 CurHan o6bLeKTHOM moaenu

Curnansl (mapaMeTpbl) SBISIFOTCSI OAHOW U3 OCHOBHBIX CTPYKTYPHBIX €IMHHII OOBEKTHOM
mopenu. CUTHAIBI BCETJa OTHOCATCS K KaKOMY-JTHOO0 Y31y OObEKTHON Monenu. Y3en 00beKTHON
MOJIETT! MOXKET OJTHOBPEMEHHO COZICPKaTh B c€0€ CUTHAJIBI Pa3JIMUHBIX TUIIOB.

Curnanbl 00BEKTHONH MOJIETM OBIBAIOT CIIEIYIONIMX THIIOB: JUCKPET, aHAJOT, CYETUHK,
TeneynpasieHue u ¢daiin.  JlaHHbIE THUIIBI CHUTHAJOB COOTBETCTBYIOT THIIaM CHUTHAJIOB
tenemexannueckon wmoxenu (TC, THU, THUU, TY, ®AI7UI). CurHasiel OOBEKTHON W
TeJIeMEXaHNUUECKON MoJieNiell MOTYT OBITh CBSI3aHBI JAPYT C JIPYTOM, €CJIH OHH COOTBETCTBYIOIIMX
TUTIOB. B 7iepeBe 0ObEKTHON MOJETN CUTHANIBI Pa3HBIX TUIOB MMEIOT OTIMYAIOLIUECS HUKOHKU
(Puc. 1.2.1).

CurHanam TUNA «TUCKPET», «aHAIOT» U «CUYETYHMK» MOXKHO YyCTaHaBIMBaTh (har
apXUBUPOBAHMS, KOTOPBIA O3HA4aeT OyJeT JIU MOMaiaTh CUTHAI B apXUB. AHAJIOTOBBIC CUTHAIIBI
MMEIOT PaCIIMPEeHHBIA HA0Op (IaroB apXWBUPOBAHUS JJIsl HACTPOWKH: MATUMUHYTHBIX, YaCOBBIX,

CYTOYHBIX, HCICJIIbHBIX, MECAYHBIX U T'OJOBBIX APpXHUBOB.

4 TOMA3 3HEPTO
4 :Yzenl
D Juckper1
A Ananoril
C Cuerumxl
T Teneynpaenerne 1

Puc. 1.2.1 UKOHKH CHTHAJIOB
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1.3 TenemexaHu4eckasi MoOesib

Tenemexanuueckass MoOJeNb - 3TO JAPEBOBUAHAs MOJENb, IpeAcTaBisomas co0oi
CBS3aHHYIO CTPYKTYpPY TElIEMEXaHUYCCKUX OOBEKTOB HAuWHAas OT BIAJCIbIA CUCTEMBI,

3aKaH4YuBas TCIICMCXaHHNYCCKUM CUTHAJIOM.

1.3.1 O6wee onucaHune TenemMmexaHM4eckom mogenm

Tenemexanuueckass MOAENIb MpeACTaBiIsieT co00il HAOOp  CBA3aHHBIX  CTPYKTYD
TEJIEMEXaHMUECKUX OOBEKTOB OT OOBEKTa ABTOMATH3AIMM /0 TEJIEMEXaHHMYECKOrO CHUTHAjA.
TenemexaHnueckast MOZIENb UMEET IPEBOBUIHYIO CTPYKTYDY.

KopHeBbIM 371€eMEHTOM JiepeBa TeleMexaHudeckoil mozenu spiserca «OO0bekT» (00bEeKT
aBromaruzanuu). O0bekT comepxkur B cede «Tenexkomiuiekcsl». Takum oOpas3om, pasaencHue
MOZIETIM Ha TEJIEMEXaHUUYECKyl0 U OOBEKTHYI 4YacTH, IPOMCXOAUT Ha YpOBHE OOBEKTa
aBTOMaTHU3alMH.

TenexomIuiekcbl MOTYT cofepkarh B cebe «IIpouecchbi», a Taxxe «basbl TaHHBIXY.

[Tporeccel, B CBOIO o4epelb, CoAepKaT B cede TeeMEXaHUYECKUE CUTHAIBI, pa3ieiCHHbIC
Ha Tpymnmel. [pynmbl OBIBAIOT MSATH THIIOB, O YHCIY THIIOB CHUTHAJIOB: JUCKPETHI, aHAJOTH,
CUCTUUKH, TEJICYPABICHUS U (HaIIbI.

ITponeccol conepxar B cebe «Maructpanu». Maructpanu coiepxar B cede « YcTpoilcTBay.
YerpolicTBa cofepkaT B cede TeeMeXaHMUeCKUe CUTHAIIbL, Pa3elIeHHbIE Ha TPYIIIL.

TenemexaHnueckue CUTHaJIbI MOTYT OBITh CIEIYIOIUX TUIIOB:

TC — Tenecursai;

TH — Tenensmepenue;

THUW — tenen3mepeHre HHTETPaIbHOE;

TV — reneynpasnenue;

DA — daiin.

1.3.2 OO0beKkTbl aBTOMaTU3aLuun

OObekT aBTOMaTHU3alMK - JHOO00H OOBEKT, s KOTOPOTO CTPOUTCS aBTOMATH3MPOBAaHHAsS
cucreMa ympaBieHHs. YacTHBIM ciiydyaeM OOBEKTa aBTOMATH3AIMH SIBISETCS SHEpreTHYecKas
TIOACTAHITHSL.

Jlnist penakTupoBaHMs CBOMCTB 00beKTa (00bEKTa aBTOMATHU3aLMU) HEOOXOIUMO BBIJICIUTD
ero B JepeBe OOBEKTHOM Mopaenw, MpU 3STOM Talbnuie CBOMCTB OymyT MOCTYHHBI IJist
penaktupoBanus cienyromue mons (Puc. 1.3.1):

— «Ha3BaHue» - TEKCTOBOE I10JIe Ha3BaHUE OOBEKTa ABTOMATHU3ALINY;

— «AnenTuduxarop» - gucneryepckuil MAEHTU(PUKATOP, LEN0€ MOJIOKHUTEIBHOE
YHUCIO YHHUKAJbHOE B TpeAenax Impoekra. llpW H3MeHeHMM IUCHeT4epCKOro
UICHTU(UKATOpA, HEIh3sS BBECTH YHCIO YXKE 3aHATOE JPYTHM OOBEKTOM
ABTOMATH3AIHH;

— «Agpec» - aapec oObeKTa aBTOMAaTH3allMM, TEKCTOBas CTpoka He Ooznee 512

CHMBOJIOB;,
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133

—  «Tenedon» - renedon 00beKTa ABTOMATU3AIMH, TEKCTOBAs CTPOKA JUTMHOM He Oojee

64 cuMBOJa, KOTOpas MOXKET COAEPKATh MUQPHI, @ TAKIKE CUMBOIBIL «», «-», «(»,

O, «Fn, «Hy, «IpodeI».

—  «Jloarora», «llluporay - reorpapuueckre KOOPAMHATH OOBEKTa aBTOMATHU3AIUH.

BelAeneHHblil SNEManT: q

3nauenme

| Hasganmne MNC 378 LlenTpaneran I

Waenmudmkatop 378

Appec Mocksa, yn. TpyBnan, 30
TenedoH 00000 00

JonroTa

LunpoTa

Puc. 1.3.1 IToss1 pefakKTHPOBAHUS CBOWCTB

Tenekomnnekcobl

B rtepmmuax TMBuilder mog TenekoMmIuiekcoM TOHHMAaeTCs (U3NYECKOE YCTPOUMCTBO:

KOHTPOJUIEp, CepBep, MEPCOHANBHBI KOMIIBIOTEpP, KOTOPOE OCYIIECTBISET B CHCTEME Habop

ompeeNieHHbIX (DYHKIUH, TaKUX Kak: MpueM-Tiepenada, oOpadoTKa JaHHBIX, MPEIOCTaBICHUC

TOYHOI'O BPEMCHH U IIp. OTINYHTEILHON 0COOESHHOCTBIO TENEKOMIIIEKCA SIBIIIETCS 00I3aTeNbHOE

HaJIN4YHuc CCTCBBLIX HHTepq)eﬁCOB AJIsT KOMMYHUKalluu. B cJIydac, €CJInu TCICKOMILIICKC SBJIACTCA

KOHTPOJIJICPOM DAS, TO OH MOAACPIKNBACT BOSMOXKXHOCTb pa6OTLI C BUPTYaAJIbHbIMU ITPpOLIECCaMMU.

134

Ba3bl gaHHbIX

bazbl nannbix (Bl) npeacraBisitor co0o0ii CTPYKTYpBI, B KOTOPBIX XpaHATCS KOHPUTypauu

CCPBCPOB 0a3 JaHHBIX TCICKOMIIJICKCA. BI[ COICPIKUT B cebe CJICAYIOIIHUC HaCTpOﬁKHI

TOPAZ

«Ha3zBanue» — HazBanue b/l;

«Tun» — onpenensier CYBJ/l, Ha nanHsiii MoMeHT noanepkuBaetcst n8a tuna CYB/I:
MySQL u MS SQL;

«Bepcus 0a3b» — Bepcust Bl (Topaz Model Creator mopnepxuBaer Bepcuu bJ]
HauuHas ¢ 5.00);

«Aapec» — [P-anpec cepsepa Ha KOTOpoM ycTaHoBiieHa B/I;

«IlopT» - moOpT;

«Jlorun» — noruH s nocryna k b/

«ITapoJb» — maposp 115 nocryna Kk bJ1;

«[imyOmHa XpaHeHHsl KypHa/Ja» — BpeMs XpaHEHMs 3alliceld B JKypHale, II0
HCTEUEHUU KOTOPOrO OHU OYIyT yAasieHsl, [CyT];

«Iimyomna xpanenusi apxusa TC» — Bpemst xpaHeHus 3anuceil B apxuse TC, mo
HCTEUEHUHU KOTOPOTrO OHU OyIyT yAaleHsl, [CyT];

«I'nyouna xpanenus apxusa TUHM» — Bpems xpanenus 3anucend B apxuse THUU, no

UCTEUEHUHU KOTOPOTo OHU OyAyT yaaneHsl, [CyT];

DRP PykoBoacrBo 10J1b30BaTe/I Pen. 12.2021
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— «InyOumna xpaneHusi ceiporo apxusa TH» - Bpemsi XpaHEHMs 3allucell B ChHIPOM
apxuBe TH, o ucrtedeHnn KOTOPOTo OHU OYyIyT yIajaeHsbl, [CyT];

— «Iny0uHa XpaHeHMsI MUHYTHOTO apXMBa» — BpPEeMsl XpaHEHHUsI 3alucell B MUHYTHOM
apxuBe TH, 1o ucTe4eHnr KOTOPOTO OHU OyyT yAalieHsbl, [CyT];

— «IimyOMHa XpaHeHUs1 5-TH MHUHYTHOI0 apXWBa» - BpEeMsl XpaHEHU 3allUcedl B 5-TH
MUHYTHOM apxuBe TH, mo ucreueHun KOTOporo oHu OyAyT yAaleHbl, [CYT];

— «IiyOMHa XpaHeHHMsI 4acOBOI0 apXMBa» — BpEMs XpaHEHUs 3alUCEd B 4YaCOBOM
apxuBe TH, 1o ucTte4eHnr KOTOPOTO OHU OyIyT yAajieHsbl, [CyT];

— «Iy0uHa XpaHeHHMsI CYTOYHOI0 apXMBa» - BPEeMsl XpaHEHUS 3aluceil B CyTOYHOM
apxuBe TH, 1o ucTe4eHnr KOTOPOTO OHU OyIyT yaaJieHbl, [CyT];

— «[nyoumna xpaHenusi (pailjioB» - BpeMsi XpaHEHHUs 3amucei B Tadnuie (aiyos, 1o
UCTEYECHUHU KOTOPOTO OHU OyAyT yaaneHsl, [CyT];

— «Maxkcumauabnbiidi padmep BJl» — MakcuManbHBINA pa3mep, OTBENEHHBIN Ui b/l Ha
nucke, [1°6];

— «MakcumMajibHOe KOJMYeCTBO OTKPBITBIX CeCCHil» - MaKCUMaJbHOE KOJIMYECTBO
OJTHOBPEMEHHO OTKPBITHIX COETUHEHUI KIMEHTOB ¢ B/l;

— «3agep:kka 10 BBIKJIIYEHUSD» — 3aJ€pKKa 10 BbIKIIOYeHUs cepepa b/l mpu
IIPOrPaMMHOM OTKJIFOUEHUH CUCTEMB, [C];

— «Bpems oxunanusa TY» - BpeMs oxxuganust pe3yiabrara BelnosnHenus TV, [cek].

1.4 Modenb CIM
Mopnens CIM omnucana crangaprom MOK 61970 (cm. MOK 61970-301).

Common Information Model (CIM) — 3T0 Moenb, OMUCHIBAOIIAsE BCE OCHOBHBIE OOBEKTHI
AIIEKTPOIHEPTETHYECKONH CHUCTEMBI, KOTOpbIE OOBIYHO WCIIONB3YIOTCA JJISl MOJCITUPOBAHUS
¢yukumonnpoBanus cuctembl. CIM 3amaer eanHOE PEACTaBICHUS PECYPCOB YHEPTOCUCTEMBI B
BUJIE KJIACCOB OOBEKTOB U aTPUOYTOB M ONHCHIBAET CBSI3U MEXTy HUMH. JTO MO3BOJISIET YIPOCTHTH
MHTETPAIIUI0 MEX/Y PA3IMYHBIMH CHCTEMaMH YIIPABICHHS TIPOU3BOICTBOM U PacHpeieieHHEM
anekTposHepruu (Energy Management System, EMS), B ToM uucne, MeXay pazIuuyHbIMU
npuioxkeHussMu EMS nnu nensiMu cuctemamu EMS.

N3-3a Gonpmoro pasmepa mnoiaHod Mmonenu CIM, oHa pa3bura Ha HakKeTbl, KOTOpPbIE
cofiep)KaT KJIacChl OOBEKTOB, OIUCHIBAIOIINME OIpPEACICHHBIH aclekT (QyHKIMOHUPOBAHUSA
YHEPTOCHCTEMBI.

Oo6wektHas monenb Model Creator ocHoBana Ha CIM-Monenu. B ocHOBHOM OHa COAEpX UT
pea3aIim KJIacCoOB 0ObEKTOB U3 CIEAYIONINX TTaKETOB:

— Jlomen (Domain)

— Snapo (Core)

— Tomnonorus (Topology)

— CereBble anemenTsI (Wires)

— MWsmepenus (Meas)
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14.1 MakeTtbl CIM

IMaker «/Iomen» (Domain) comnepXuT ONMMCaHKUs THIOB JTAaHHBIX JIJISl aTPUOYTOB KJIacCOB,
KOTOpBIE MCIOJIB3YIOTCS B KJIaCCax BO BCEX OCTAJIbHBIX MakeTax. [lakeT comepk uT onpeneneHus
MPUMUTUBHBIX TUIOB JIaHHBIX, BKJIIOYAsl €IMHULIBI U3MEPEHUS U JTOMYCTUMbIE 3HAYCHHUS.

IMaxket «Sapo» (Core) comep>KUT OCHOBHBIE KJIACCHI 0OBEKTOB, KOTOPHIE HCIIOIB3YIOTCS BO
BCEX MPHIOKEHUSIX JJIs1 YIIPABICHUS SHEPTOCUCTEMAMHU.

ITaker «Tomonorus» (Topology) conepxut nonosHUTENbHBIE Kiacchl i nakera Core,
KOTOPBIC MTO3BOJISIOT MOJICTTUPOBATD AICKTPUIECCKHAE COSTMHEHUST 000PYI0BaHUS.

INaket «CeTeBble d1eMeHTb» (Wires) ConepXHUT KJIacChl OOBEKTOB ISl MOJCITMPOBAHUS
AIIEKTPUUECKHUX XapAKTEPUCTUK ceTel. OH COMEPKUT BCEBO3MOKHBIE KJIACChl TOKOTIPOBOIAILIETO
000pynoBaHus (BBIKJIIOYATENIN, PA3bEAUHUTEIN U T.1.).

Iaker «WU3mepenusn» (Meas) COOEPXKHUT KJIACChl, KOTOpbIE OIKCHIBAIOT JaHHBIC
JTUHAMUYECKUX H3MEPEHUH, KOTOPHIMU OOMEHHMBAIOTCS MPHUIIOKEHUs. Takke, MaKeT COMEPKHUT

KJIaCChbl, KOTOPBIC OIMMUCBIBAIOT YIIPABJICHUEC SHECProCUCTCMAaMM.

1.4.2 Knacc umeHoBaHHOro obsekTa

Krnacc mmenoBannoro oonekra (IdentifiedObject) siBrsieTcsi 6a30BBIM KIIACCOM IS BCEX
KjaccoB pecypcoB sHeprocucteM (PowerSystemResource) m mHorux apyrux kiacco. OH
COJICP>KHT CIIEAYIOIINE aTpuOyThI [ UMEHOBaHUs Bcex 00bekToB PowerSystemResource:

— MWMs — npou3BOIIbHOE TEKCTOBOE MM,

— JlokaabHoe HMSI — KOPOTKOE MMsI JIJIsl JAHHOTO YPOBHsI Mepapxuu. Vcnonb3yercs st
MMEHOBAaHUsI 00BEKTOB BHYTPU UEPAPXUU C (PYHKIIMOHAIBHBIM UMEHOBAaHUEM. JTO UMS
JIOJDKHO OBITh YHUKAJIBHBIM CPE/IU JOUEPHUX OOBEKTOB OTHOTO POJIUTEIS;

— Ha3panme-nmyTh — Ha3BaHME, KOTOpOE BKJIIOYAaET B ceOs BCE JIOKAJbHBIE HMeEHa
00BEKTOB OT KOPHSI HEpapXHH BILUIOTH JIO JAHHOTO 00bekTa. T.e. OHO MmosrydaeTcst myTeM
KOHKAaTCHAIMH JIOKAJIbHBIX UMCH, HAUWMHAA OT KOPHCBOI'O 00BEKTA U BILJIOTh 0 JaHHOI'O
00BeKTa;

— IlceBIOHMM — NPOU3BOJILHOE TEKCTOBOE MMsI, KOTOPOE MOXKET HMCIIOJIb30BaThCS IS
JIOKaJIM3aIHu;

— Onucanue — onrcanne 00bEKTa B TPOU3BOJIILHOM (opMaTe;

— MWnenTudukarTop — yHUKaIbHBIN B NIpejiesiax Bcel CUCTEMBbl HIEHTH(PHUKATOP 00BEKTA.

143 Mepapxusa KoHTeMHepoB 06opyaoBaHUSA

Mopnens CIM wucnonb3yeT KOHTEHHephl 000pYIOBaHUS JAJsl OpraHU3allid U WMEHOBAHMS
000pyI0BaHKs, KOTOPOE OOBIYHO HCIONB3YeTCs Ha mojacTaHiusX. KoHTelHepbl 000pynoBaHUsS
00pasyIoT uepapxXuvecKyro CTPyKTypy.

B CIM ucnosnb3yercs ciaeayronas nepapxus KOHTEHHEPOB:

— Teorpaduueckunii peruon (GeographicalRegion) — reorpadpuueckuii pervon

HYHEPrOCHUCTEMBI.
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— Teorpajpuuecknii cyopermon (SubGeographicalRegion) — reorpaduyeckuii
cyOperuoH (001acTh peTHOHa) SHEPTOCHUCTEMEI.

— Iloacranmus (Substation) — snekTpuyeckas MOJCTAHITUA.

— Pacnpeneaurtenbnoe ycrpoiictBo (VoltageLevel) — Habop o6opynoBaHusS HA OJHOM
HaNpPsOKEHUH, ((OPMUPYIOIIETO paclpeIeTuTeILHOE YCTPOMCTBO.

— TIpucoenunenue (Bay) — Habop pecypcoB MOACTAHIINU, TAKUX KaK TOKOIPOBOZSIICE
o0opynoBaHue, pejie 3allUThl, yCTPOICTBA U3MEPEHUS U TeJIeMETPHUH.

B nanHOIi MepapxuM MOACTaHIUS, paclpeAeTUTeIbHOE YCTPOWCTBO M MPUCOETUHEHUE

ABIISIIOTCSA KOHTEWHepamu oOopynoBaHus. Kaxnplii U3 3THUX OOBEKTOB MOMKET COAEpkarb

TokonpoBosiiee ooopynoanne (ConductingEquipment), wim qpyrue BUIsl 000pyI0BaHUS.

144 Mepapxusa HacnegoBaHus o6opyaoBaHUsA

Mopens CIM wucnons3yeT KOHLEIMIUIO HacleAoBaHUs KiaccoB o00bekToB. (bonee
«KOHKPETHBIE)» KJIACChl 00BEKTOB HACIEIYIOT aTpHOyTHI OT OoJiee OOIIMX KIacCOB 0OBEKTOB. )

B kopHe »aTON wMepapXuu HAcIENOBaHUS JISKUT KJIACC HMMEHOBAHHOIO O00beKTa
(IdentifiedObject). D10 03HauaeT, 4YTO Bce OCTAIBHBIE OOBEKTH HEPAPXUH HACIEAYIOT aTpUOYTHI
UMEHOBAHHOTO 00bekTa (cM. 1. 1.4.2).

OT Kiacca WMEHOBAaHHOTO OOBEKTAa HACJICIyeT KJACC pecypca IHEProcucreMbl
(PowerSystemResource). DTOT KJ1acc SABISETCS CaMbIM OOIIMM OTPEACICHUEM SHEPTETHIECKOTO
pecypca B CIM.

Or PowerSystemResource Hacnenyer kiacc oOopynoBanusi (Equipment). K
000pYIOBaHHIO OTHOCHUTCS TOKOIMPOBOAAIIEE OOOpPyIOBaHME U OOOpYIOBaHHE, KOTOPOE HE
OTHOCHTCS K TOKOIIPOBOSIIIEMY 000pYyAOBaHHIO (HapuMep, CUIOBOM TpaHChopMarop).

Ot Kiacca o000OpyHOBaHHS HAacCleAyeT KJacC TOKONPOBOASIEro 000pyI0BaHMSA
(ConductingEquipment). Ot 3TOoro kjacca HacjleIylOT BCEBO3MOXHBIE KOHKPETHBIE KJIACChI

TOKOIIPOBOJISALIIET0 000PYI0BaHUS (BBIKIIOUATENb, PA3beAUHUTENb U T.1.).

1.45 Mopaenb coeanHeHnn

B monenu CIM snexkTpuueckue COETUHEHHUS MEXIy TOKOIMPOBOISALIMM O0OpYIOBaHUEM
(ConductingEquipment) wmomenupyroTcs TpPH TOMOIIM JBYX BCIIOMOTATEIbHBIX KJIIACCOB:
TEpPMUHAJIA U COEIMHUTENBHOIO Yy3IIa.

Tepmunan (Terminal) — 5To TOYKa AJIEKTPUUYECKOTO COCAUHEHHUS TOKOIPOBOJISIIETO
oOopynoBaHus. TepMuHalbl COEIMHEHBI B TOUKAX COEIAMHEHHs, KOTOpbIE Ha3bIBAIOTCS
«COCTMHUTEIBHBIMU  y37IaMi». Y TOKONPOBOJAIIETO OOOpYIOBaHHUS MOXKET OBITh 10 ABYX
TEPMUHAJIOB.

Coenunutenbnbiii  y3ea (ConnectivityNode) — »5T0 TOuka, TIe TEpPMHHAIBI
TOKOIIPOBOJIALIET0 000PYJOBAHUS COEIUHEHBI C HYJIEBBIM comnpoTuBieHueM. CoeaMHUTETbHBIE
Y371l COZIEpPKaTCsl B KOHTEHHEpax 000py/IOBaHUs: B MOACTAHLIUU, PACTIPEACTUTEIILHOM y3II€ WU
npucoenuHeHnu (cM. 1. 1.4.3).

CBs3M TOKOIIPOBOJSAIIET0 00OpYAOBaHHMS dYepe3 TEPMHUHAIBI U COEIMHUTENIBHBIC Y3IIbI
OIPEACIAIOT PEAIBHYIO TOIOJIOTHIO CETH DHEPreTUUYECKOW cucTeMsl. /I Kakaoro TepMuHaa,
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MOJKJIFOUEHHOI'0 K COEIMHUTEIILHOMY Y311y, IpYyTrUe TEPMUHAIIBI, IIOJKIIOYCHHBIE K TOMY K€ Y311y,
OTIPEJICNIAIOT AIEKTPUUECKU CBA3aHHOE TOKOMPOBOJSIIEEe 000pyaOBaHHE (Yepe3 CBSA3HM KaKIOro

TEpMHUHAJIa C TOKOIIPOBOAAIINM 060py,HOBaHI/IeM, K KOTOPpOMY OTHOCHTCS 3TOT TepMI/IHaJ'I).

O6opynoBanue 1

O6opynoBanue 2

O6opynoBanue 3

Puc. 1.4.1 IIpumep 3J1IeKTpHUUYECKH COETMHEHHOTO 000PYI10BaHUS

Puc. 1.4.1 wumocTpupyeT 3aJaHue DJICKTPUUECKUX COCAMHEHUNH CEeTH TMpPU MOMOIIU
TEPMUHAJIOB U COEAMHUTEIBHBIX y3710B. Ha HeM TokompoBojsiiee 000pyaoBaHUE H300paKeHO
IPSIMOYTOJIBHUKAMH. Y KaXKI0r0 00beKTa 000pYyA0BaHUs €CTh [0 OJHOMY TePMUHATY (MaJleHbKHE
YyepHbIe KpyTH). TepMUHAIBI MOJACOESTUHEHBI K COSIMHUTEIILHOMY Y311y (OO0JIBIIION OEIbIil KpyT).

[ToMMMO COEQMHUTENBHOIO Yy3Ja CYIIECTBYET €ILI€ HECKOJIbKO KJIacCoB, KOTOpBIE
MCIIOJIB3YIOTCS JJI COSAMHEHUsT 000PYIOBaHUS MTOICTAHIINH.

Cexuuss muH (Busbar Section) — 510 npoBoaHuk (WM Tpynna TPOBOAHUKOB) C
MPEHEOPEKUMO MaJIbIM COMPOTUBICHUEM, KOTOPBIM MCIONB3YeTCs AJ COCTUHEHUS APYroro
TOKOIIPOBOJISAIIETO 00OPYI0BAHUS BHYTPU OTHOM MOJCTAHITUH.

Cekmusi IUH cama SBJSIETCS TOKOMPOBOISIIMM 00OpyIOBaHMEM (HAaclemyeT OT Kiacca

TOKOIIPOBOAAIICTO O6Op}II[OBaHI/I$I) " MOKET COACPIKATHCA B THOOBIX KOHTCﬁHean O60py,[[OBaHI/I$I.

1.4.6 Mopaenb cunoBoro TpaHcdopmaTopa

Kaacc cuinoBoro tpancpopmaropa (PowerTransformer) Haciegyer or kiacca
obopynoBanus (cMm. 1. 1.4.4). CunoBoil TpaHchOpMaTOp MOXKET COAEPKATh OJJHY UM HECKOJIBKO
00MOTOK TpaHchopmaropa.

Kaacc o0morkm Ttpancdopmaropa (TransformerWinding) nHacimegyer or kiacca
TOKOTIPOBOIAIIET0 000opynoBanusi. OOMoTKa TpaHchopmMaTopa MOKET COAECPKATh MEPEKITIOUATENb
OTITaeK.

Ilepexkarouaresr ornaexk (TapChanger) MoXeT oOCyIIECTBIATh pEryJlIMpPOBAaHUE 10

HAITPAKCHUIO, 110 (ba3e, WJIN 110 HAIPSAXKCHULIO U 110 (1)3.36.

1.4.7 U3mepeHus

HSMepeHI/IH I/ICHOJ’IB?;YIOTCSI JJISL HpG}ICTaBHeHI/IH nepeMeHme COCTOSAHHA, KOTOpBIe
OTIMCBIBAIOT TEXHOJOTHUECKUH mporecc. Kakapiit TexHOIOTHUeCKUi mporecc 001a1aeT CBOUMHU
cnenupuYecKuMu JJii HEro TUNaMu u3MepeHui. Jlns sHeprocucTteM XapakTepHbl TakKue
M3MEpEeHHsI KaK TOKH, HAIpPSHKCHHS, TOJIOKEHUS (HalpuMep, BBIKIIOUaTeneil), MHIUKATOPbI

HCHCHpaBHOCTCﬁ, CUCTUHUKHU (HaanMep, 3HCpFI/II/I) nT.O.
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Hecmorpst Ha HazBanue, B CIM 3HaueHus u3MepeHil He Bceraa ObIBAIOT MOJTYYEHBI MPH
MIOMOIII U3MEPEHUSI COOTBETCTBYIOMIEH BeMMYUHBI. OHHM TakXe MOTYT OBITh pacCUMTaHbl WU
BBEJICHBI BPYUYHYIO OIIEPATOPOM.

Cyl1ecTByIOT ClIeNyIOIIE OCHOBHBIE KJIACCHI U3MEPEHUIA:

JIucKpeTHOE M3MepeHHe — M3MEpeHHe, KOTOPOE MPEACTaBIISeT IUCKPETHYIO BEITHYUHY
(HanpuMep, TOJI0KEHHUE BBIKITIOYATEIIS).

AHAJIOTOBOe H3MepeHHe — M3MEpPEHHE, KOTOPOE IPE/ICTABISET aHAJOTOBYIO BEIHYHHY
(Harpumep, TOK).

HakonurtenbHoe u3MepeHHe (CUETYHK) — H3MEpEHHE, KOTOPOE HAKAIUIMBACT WM
IOACYUTHIBACT 3HAUYCHUC BCIIMYHNHBI (HaHpI/IMep, 3HA4YCHUC 3HepFI/II/I).

W3mepeHusi, ONUCHIBAIOIINE COCTOSIHUE KAaKOT0-JIMOO 000pyNnOBaHUSA, COACPHKATCS BHYTPH
00bEKTOB 3TOro obopynoBaHus. Hampumep, BBIKIIOUATENb COAEPIKUT JUCKPETHOE H3MEPEHHE

«ITomoxeunue).

1.4.8 YnpaBneHue

B sHeprocucremax 00bIYHO HCIIONB3YIOTCS TAKUE BUABI YIIPABICHHS, KAK YCTaBKU, KOMaH/1bl
«YBEIINYUTH/yMEHBIINUTH, KOMAaH /bl npeaBbIOopa 00opynoBaHus, KOMaHIbl
BKJIFOUEHUSI/BBIKITIOUEHUS U T.O.

Mogens CIM ucnonb3yeT clieAyole OCHOBHbIE KJIACCHI I OIMCAHUs YIIPABJICHUS:

KOMaHIla — IMPEACTABIIACT JUCKPECTHOC JUCIICTYCPCKOC YIIPABJICHHUC.
YcraBka — MNpeaACTaBIACT aHAJIOT'OBOC JUCIICTYCPCKOC YIIPABJICHHUEC.

B Tepmunonorun TOPAZ TMBuilder u Model Creator komaHIa COOTBETCTBYET

TEJECYNIPABJIECHHUIO, 4 YCTaBKa — TEJIECPEryJIHPOBaHUIO.

1.5 SCL-mo0enb

Crannapt [EC 61850 onpenensier s3Ik onmUcaHusi KOH(GUTYpaluu nmoAcTadiuu (Substation
Configuration description Language, SCL). DTOT SI3bIK CIIy>KUT JUIs ONUCAHUsT KOH(UTrypauuu
MHTEJUIEKTYaJIbHBIX 3JEKTPOHHBIX ycTpoiicTB (IED) Ha 31eKTpHUecKUX MOJICTaHLIUAX.

SA3pik SCL onuceiBaeT 00bEKTHYIO MOJENb, KOTOpAsk COCTOMT M3 CIEAYIOIIUX YEThIPEX
CEKIUM:

1. Substation — ommceiBaeT 000pyAOBaHME TMOACTAHIIMH, €T0 JJICKTPUUYECKUE
COCIMHEHHUS (TOMOJIOTHIO) U (PYHKIIMOHAILHOE HA3HAYCHUE.

2. 1ED - onmceiBaet ycrpoiictBa IED u peannzanuu nmorudeckux y3moB (LN).

3. Communication — ONMUCBHIBAET KOMMYHHUKAIIMOHHBIE CBsi3u Mexay I[ED (moxacerw,
TOYKH JIOCTYTIA).

4. Templates — comepXUT MIaOIOHBI JOTMUYECKUX Y3JIOB, KOTOPHIE MCIIOIB3YIOTCS B

ycrpoiictsax IED.

151 Cekuusa Substation

Mopnens Substation npeacrtaBiasieTr coOOi HepapXui0 OOBEKTOB, KOTOpas OCHOBaHa Ha

(GyHKIMOHANBHOM cTpyKType noactaniuu. Monens Substation umeer ciieaytoliee Ha3HaYeHUE:
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[To3BOIsIET COOTHECTH JIOTHUECKUE Y3JIbI C COOTBETCTBYIOICH (PYHKIIHEH MOICTaHIIUI
("4acTh0 MOACTAHIINN, 000PYIOBAHUEM WUJTU TTOJ000PYTOBAHHEM ).

[To3Bossier BhIBeCTH (YHKIMOHAJIbHBIE HamMeHoBaHUs [ED u jormueckux y3inoB u3
CTPYKTYPBI TOJCTAHITUH.

Takoke 3Ta CeKIHsI ONPEeIIseT MISKTPUICCKIE COSAMHEHUS MEXy YCTPOHCTBaMHU Ha

YPOBHE OHOJIMHENHOMN CXEMBI.

SCL-Mofenb UCTIONB3YEeT ClIEAYIOMHe 00bEKThI, 3aaromue (QyHKIMOHAIBHYIO CTPYKTYPY

INOACTaHIIUM:

15.2

[Toncranmms (Substation) — 00ObEKT, COOTBETCTBYIOIINI BCEH MOJICTAHIINH.

YpoBenbp HanpspkeHus  (VoltageLevel) — snmekTpudeckd COEIMHEHHAs 4YacTh
MOJICTAHIINK, KOTOpasi UMEET OMH YPOBEHb HAIpsDKeHUs. Takke MOXKET Ha3bIBaThCS
pacnpeaenuTeNbHbIM YCTPOUCTBOM.

[Ipucoenunenne (Bay) — otThoenbHas dYacTh MOACTAaHIMM BHYTPU  OJHOTO
pacmpenenuTeNbHOTO yCTPOHCTBA.

Ob6opynoBanue (Equipment) — oOopymnoBaHue BHYTPH pacHpeaeUTEILHOrO
yCTpOiiCTBa (HanpuMep, pa3beInHUTEIND).

[Tomo6opynoBanue (SubEquipment) — gacTh 000pymOBaHUS, YaIlle BCETO COOTBETCTBYET
ofHOM 13 (a3 TpexdazHoro o6opynoBaHUS.

V3en cBs3u (ConnevtivityNode) — y3en, SJMEKTpUYECKH COCAMHSIONIMIA yCTpOHCTBa
(o6opynoBanue). Y 000pymnoBaHHUs MOXET OBITh 1O TPEX TEPMHUHAIOB, KOTOPHIE
COJIepKaT CCHUTKU Ha Y3JIbI CBSI3U, C KOTOPBIMHU COEIMHEHO 000pyAOBaHuE.

Tepmunan (Terminal) — Touka snexTpuyeckoro coenuHenus: o0opynoanus. TepmunHan
MOXET OBITh COCTMHEH C Y3JIOM CBSI3H.

O®yukmus  (Function) — pomonHuTenbHas (yHKIUS Ha YpPOBHE TOACTAHIINH,
pacrlpefenuTeNIbHOTO  YCTPOWCTBA WM  TNPUCOCTUHEHHS (HampuMmep, CHCTeMa
MOXKapOTYLICHHUS).

[Tondyukius (Subfunction) — nepapxudeckasi 4acTb QYHKIUH.

CunoBoii Tpancopmarop (PowerTransformer) — crneuuanbHbii BUI 000pyIOBaHUS.
Moxert conepxarb 00MoTku TpaHchopmaropa (TransformerWinding), koTopblie B CBOIO
oyepeab MOTYT coiepxarb nepekitouarens ornaek (TapChanger).

Cekuus IED

N3 Bcex yerporicts noactanimy SCL MmoaenupyeT ToJIpKO HHTEIUIEKTyalbHbIE SJIEKTPOHHBIE

yctpoiicta (IED), KoTopble COCTaBISIIOT CUCTEMY aBTOMAaTU3AIMK MOACTAHITUH. J[J1 epBUYHBIX

YCTPOICTB B cekuu Substation onuchIBaeTCs TONBKO UX (PYHKIIMOHAJIbHOE Ha3HAYECHUE.

SCL-Monensb Comep XuT CIEAYIONINE 00bEKThI, 00pa3yIoINe HePAPXUUECKYIO CTPYKTYPY:

TOPAZ

IED — yCTpOMCTBO M3 CHUCTEMBlI AaBTOMATH3ALUHM IIOACTAHLWH, BBIIOJHSIONIEE
paznuuHbie (QYHKIMKA Tpud moMommu Jjorudeckux y3moB (LN). OObr4HO CBsi3aH
MOCPEACTBOM KOMMYHHUKAIIMOHHOW cUCTeMBI ¢ ipyrumu [ED cuctemsl aBTOMaTU3aIuu.
Server —  KOMMyHUKAaUMOHHBIH  oObekT  BHyTpu IED.  IlocpeactBom

KOMMYHI/IKaL[I/IOHHOﬁ CUCTCMbI NPCAOCTABIIICT JOOCTYII K JaHHBIM JIOTUYCCKHUX
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YCTPOICTB M JIOTUYECKUX Y3JIOB, KOTOpBIE cozepxarcs B cepsepe. Jloctyn
OCYIIECTBIIIETCS Yepe3 OHY WM HECKOIbKO Todek aoctyma (Access Point, AP).

— LDevice — noruueckoe ycrpoiictso (LD), koTopoe conepkuTcsi B cepBepe.

— LN — norudeckuii y3ein, KOTOPBIM COIEPKUTCA B JiormdeckoM ycrporictse IED. LN

cofiepKUT 00beKThl NaHHBIX (DO), KoTOphIe Y HEro MOryT 3anpamuBars apyrue LN.

— DO — 00beKT TaHHBIX, COACPIKAITUINCS B IOTHYECKOM Y3JI€.

— DA — arpubyTt 00beKTa JaHHBIX.

SAzpik SCL ompenensier cTaHAapTHBIEC JIOTUYECKHUE Y3Ibl, OOBEKThl JAaHHBIX U aTpUOYTHI,
KOTOPBIE MOTYT HCIIONB30BaThes it onucanus IED. Dtu o6bekThl comepkarcs B cexuuu SCL
DataTypeTemplates. CymiecTByeT aBa CleIIUATBHBIX JJOTUIECKUX Y3712, KOTOPHIE IOJDKHBI OBITH B
cocrase Jto0oro joruueckoro ycrpoiictsa IED, He3aBuCHMO OT ero ()yHKIMH MM HAa3HAYCHHUS.
[TepBeiii u3 Hux, LLNO, cogepxut o01uyro nH(pOpMaLnio s JOTHIECKUX YCTpoucTB. BTopoii,
LPHD, conep>xut o011yr0 HHPOPMAIIHIO 1151 COOTBETCTBYIOMINX (PU3UUYECKUX YCTPOUCTB.

Hns ¢unerpanmun mganHeix B SCL-Mozmenu wucmonb3yeTcss MOHATHE (DYHKIIMOHAIBLHOTO
orpannuenus (Functional Constraint, FC). FC 3anaetcs ans arpuOyToB JaHHBIX IPU OMIPEICTICHUN
00bexToB AaHHbIX Ha si3bike SCL. OHO xapakTepusyeT (pyHKIIMOHAIBFHOE HAa3HAYEHHUE aTpudyTa
JIAHHBIX, ¥ TO, KaK 3TOT aTpulyT MoxeT ucnoib3oBathes. [Ipumepst FC Brmtouarot ST (cTaTycHas
uHpopmanus), nian MX (aHaJIoroBble 3HAYEHUS U3MEPEHMUI).

Cchulka Ha OOBEKT JAHHBIX C 33JaHHBIM (DYHKIIMOHAIBHBIM OTPAaHUYCHHUEM HA3bIBACTCSI
Functional Constrained Data (FCD). FCD comepXuT TONBKO aTpuOyThl OOBEKTa JaHHBIX C
3agaHubM FC.

Taxoxe BBonuTcs noHstue Functional Constrained Data Attribute (FCDA). Oto ccbuika Ha
aTpuOyT NaHHBIX C 33aHHBIM (PYHKIIMOHATHHBIM OTPAHUYCHUEM.

Jlnst TpynnupoBKU JaHHBIX MOJENU HCTONb3ytoTcsa Habopbl ganHbX (Data Set). HabGopst
nanHbIx cogeprkat ccbuiku FCD Ha o0bexThl qanHbix win ccbuiku FCDA Ha aTpuOyThl TaHHBIX.
HaGops! 1aHHBIX SBISIOTCS OCHOBHOM €AMHUIIEH NaHHBIX MpU Mepenade naHnHbix cepepom SCL
KiIMeHTy. OHU UCTIONB3YIOTCS B PEKUMAX CIIOPAJANYECKON TEpelaun JaHHBIX, TAKMX KaK OTYETHI

i GOOSE.

153 Cekuma Communication

B cexnun Communication MOAETUPYIOTCS JIOTHUECKH BO3MOXKHBIE coeuHeHus Mexay IED
B OJJHOM MOJICETH WJIM B Pa3HBIX IMOJACETAX uyepe3 ToukH jnoctymna. Ilogcers paccmarpuBaercs
TOJILKO KaK COE€AMHUTEIBHBIN y3€l MeX/1y TOUKaMH JOCTYyTa, a He KakK (u3uueckasi CTpyKTypa.

Subnetwork (moaceTs) — coeMHUTENBHBIN y3€T s PSAMON CBS3U (HAa ypOBHE KaHaia)
MEXIY TOUYKaMH JIOCTyma. Bce TOYKM JOCTyma OJHOM MOICETH MOTYT CBSI3bIBATHCS CO BCEMHU
OCTaJIbHBIMH 10 OTHOMY ITPOTOKOIY.

Access Point (Touka nocTyma) — KOMMYHHKAaIlMOHHAs TOYKa JIOCTyIa JIOIMYECKOTO
ycrpoiictBa (unu ycrpoiictB) IED k monceru. Touka moctyna MokeT 0OCITy>KHBaTh HECKOJIBKO
JIOTUYECKUX yCTpoMcTB. Jlornyeckue y3ibl, coiepialiinuecs B JIOTHYECKOM YCTPOWCTBE, MOTYT

HCIIOJIB30BATh HECKOJIBKO TOYCK AOCTYyIIA AJId COCAMHCHHA C PA3HBIMHA ITOACCTAMMU.
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154 Cekuuna DataTypeTemplates

Cekuusa DataTypeTemplates conepKuT MHCTaHLMpPyeMble AOIOHBI JOIMYECKUX Y3JIOB,
00bEKTOB JAHHBIX M aTpUOYTOB NaHHBIX, KOTOpble Hcnosb3ytorcs B cekuuu IED. Jlpyrumu
CJIOBaMHM, KaXKIBIH JIOTHUECKUH y3ed, OOBbEKT JaHHBIX WM arpulOyT naHHBIX B cekiuu IED

co3Jaercs Ha OCHOBE I1abmoHHoro thna u3 cexiun DataTypeTemplates.
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1.6 Modenb TASE

Mopnens TASE 3amaer cTpykTypy OOBEKTHOH MOAEIH B COOTBETCTBHM C IPOTOKOJIOM
TASE.2 (ICCP). Cwm. onucanue cranaapta [IEC 60870-6-503-2014.

Mopnens TASE onwucbeiBaeT ouH WM HECKONBKO aucneTyepckux myHKToB (Control Center).
Jucneruepckuil MyHKT MOXET MOJEIUPOBAThCS OJHUM WM HECKOJbKUMHU BHUPTYaJbHBIMU
nucrnierdyepckumu nyHkramu (Virtual Control Center min VCC). MHadye roBopsi, BUPTyaIbHBIHA
JTUCIIETUYEPCKUI MyHKT — 3TO BUPTyaJIbHOE MPEICTaBICHNE PU3NUECKOTO JUCTIETYEPCKOTO IYHKTA.
B tunoBoM ciyuae AJis ONMCcaHus IUCTIETYEPCKOTO MyHKTa JocTaTouHo ojgHoro VCC.

B Ttepmunonmornu TMBuilder m Model Creator nucreT4epckuil MyHKT COOTBETCTBYET
TEJIEKOMILIEKCY.

JlucrieTuepckuil MyHKT MOXKET coiepkarh goMeHbl (Domain). JlIoMeH comepKuT 0OBEKTHI,
MH(GOPMAIUIO O KOTOPBIX AUCIIETYEPCKUI MyHKT TOTOB MPEIOCTaBUTh APYTOMY JAUCIIETYEPCKOMY
nyHKTy. OOBEKTBI MOTYT pacroiararbCcsi He TOJIBKO B JoMeHaX, HO u Ha ypoBHe VCC. B
MOCIIEHEM cllydyae OHM OyayT JOCTYNHBI BCEM OOCTYKMBAa€MbIM IUCIETYEPCKUM ITYHKTAM.
Jpyrumu cioBamu, y 00beKTa MOXKET ObITh OAHMH U3 JIByX YPOBHEH BUIUMOCTH:

— VCC — 00beKT JOCTYIIEH BCEM UCIETYEPCKUM ITyHKTaM
— Domain (umu Inter Control Center, ICC) — 00beKkT DOCTyHeH TOJIBKO IaHHOMY
JUCTIETYEPCKOMY ITYHKTY

bazoBsrit 00bekT Mogenu TASE — 3Hauenue nannbix (Data Value). 3nauenus nanasix TASE
COOTBETCTBYIOT CHUTHAJIaM TEJIEMEXaHWYECKOW Mojenu. [[ns rpynnupoBKM 3HAYEHUN AAHHBIX
ucnonb3yroTcss Habopsl ngaHHbIX (Data Set). Ilepemaua HaOGOpPOB AaHHBIX OCYIIECTBISETCS

Habopamu nepenaun ganubix (Data Set Transfer Set).
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2 Pabota c nonb3oBaTenlbCKUMU NPOeKTaMu

2.1 OnucaHue OCHOBHbIX 3JIeMeHmMoe 2paghu4yecKko20 uHmepgeuca
OcHOBHBIMU 3JIeMEHTaMU Tpaduyeckoro uHTepdeiica monp3oBatens mporpammsl Topaz

Model Creator siBnsiroTCs:

— IJIaBHOE MEHIO;

— JepeBO OOBEKTHOU MOIETH;

— Tabnuia perakTUPOBAaHUS CBOICTB;

— JIEpEBO TEIIEMEXAHUYECKON MOJICIIH;

— nepeo SCL-monenu;

— nepeBo TASE-monenu;

— JIepeBO MEHEeKepa Mad0HOB;

— TalJMIa CBOWCTB OOBEKTHON MOJEIH.

«I'maBHOC MEHIOY MPUIIOKCHUA ABIACTCA CTAHAAPTHBIM ITIABHBIM MCHIO OKOHHOM CHCTEMBI

U cOCTOUT U3 5 paznenos: «Daitny, «IlpaBkay, «Bumy, «VTunmute» u «Crnpaska» (Puc. 2.1.1).

®aiin | Npaske  Bua  Ymanter  Cnpaska Mpaska | Bua  Yranwts  Cnpaska Bug  Yrwwme  Crpaska
Co34aTh NpoEKT.. Crmesurs aeiicrane CtleZ Marenn wnCTpymenTos. W caiin
i Omkpeims npoexr. -0 MosTopus acitcrene CtrlsY » paska
| MokazaTs o6 bexTHYHO MOAETE
1 Coxparnrs Ctrl+5 % Haimn.. Ctrl~F ' Vruaure!
' [MokasaTs TENEMEXBHUHECKY'D MOAENE
3akparms npoekT Ctrl+F4 i, I
Beipesate Crl+X Mokazars Wabnone:
BOCCTaHOBMTS U3 PESEpBHOI Konin . e
KonuposaTs CuleC | [V Tabnuua ceoiicrs u atpuByTos
Vimnopt > BerasuTs CtrlV Mokasars SCL-moaens
3kcnopt 4 X Ypanute Del Mokazate ceoiicTea
2 Peructpaums nogcucTemb N ———— Veragkn
1 C:ADOC\ TopazDocumentFlow\Source\ Cor AokymenTooopor\MC N2482 Jaunas\MC N2482 Jauan.dbbpr) *  Meneaxep MHemociem.. e
2 CAInstall\PS_C i MC220kB L MC2204E L dbhy J  Peaakmposats B/l no ymonuanuio... fleiinesta et
3 . =
e © Savaors ponmeie o L Hacrpoiika nHrepdeficon
Y - _ ¥ Mokasars Tase-mogens
5 Menegxep nonssosarenei..
MW Hacrpoiixa dyHkUMOHANEHEX BROKDE.
' Tposepka darHix...
Hacrpoiika wabnosos SCL... Vrunutel | Cnpaska
L4 Hacrpoiika cnosapeii 2@ TOPAZ Scada
L4 Hecrpoiika cnosapeit TOPAZ... #& TOPAZ TMBuilder...
L4 Hacrpoiika cnosapei Modus.. #  TOPAZ APM Kondurypatop...
«ar TaBrunua eauHiny wsmeperun

_ i Crpaska
Hacrpoiikn yposred Tpesor...

1

Hocrpoiika oseras... A Pyxosoacreo nonssosatenn

Bl Hacrpoiika konreiinepos. OBtosus
®  Hacrpoiika gycryna k curnanam... O nporpamme TOPAZ Model Creator...
A Hacrpoiika crvnedt nagnuceii...

F

HacTpoiika paGouinx Cranwmi...
Hacrpoiika hopmaros aiinos...

Hacrpoiika Basosbix Hanpmkenuii (Base Voltage)
Kapre! nonssosaTensii...

Hacrpoiika sypHana coBbrmmi..

Hacrpoiika cooBuienmii APM,

Femw:

HecTpoiika rpaduKkos 328MCHMOCTEi...

HacTofika AUHaMAHECKIN CXEM...

=]

Hacrpoiika opranisaLuii
CeoiicTea nposkTa...

C034aTb 11aBNOH TENEMEXHHHECKOR MOAENH...

L3 Hecrpoiin..

Puc. 2.1.1 TinaBHOe MeHI0O TPOrpaMMbl

Paznen mento «®ait» COCTOMT W3 CIEOYIOMHX 3JeMEHTOB: «Co031aTh MPOEKT...»,
«OTKpBITh MPOEKT...», «CoXpaHUTh», «3aKpbITh», «Mmopt», «Perucrpanus moacucTeMbD> U
«Bpixom»y. Mexny nyHkramu «Peructpaius moacuctemsl...» U «Bwixom», oroOpakaercs 5
MYHKTOB MEHIO JJIs1 OBICTPOTO Mepexo/ia K MOCIEAHUM OTKPBITHIM MOJE30BATENIEM MPOEKTaM.

Paznen mento «IIpaBka» COCTOUT U3 CIEIYIOLIUX 3JIEMEHTOB:

«Haiitu...», «Bbipe3atb», «KonupoBate», «BcraButh», «lIpoBepka maHHBIX...»,
«IIpuBsaska k Topaz Graphics...», «MeHemKkep MHEMOCXEM...», «MeHemxkep ciaoBapei...»,
«HacTtpotika crmoBapeit Modus...», «Tabmuna equnuil usmepenus...», «Pemaktuposars B[ mo

YMOJYaHUIo...», «3akayarb naHHble B BJI...», «[pynmel moporos...», «Hactpoiiku ypoBHen
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TpeBor...», «Hacrpoiika orueros...», «HacTtpoiika kOoHTEHHEPOB...», «HacTpoiika cexumii...»,
«Menemxep mnomnb3oBateneil...», «Hacrpoiika crtuneit naamnuceit...», «Hacrpoiika pabGoumnx
cTaHuui. ..», «HacTtpoiika ¢popmaToB daitinos...», «CBoMCTBa MpoeKTa...» u «HacTpoiku...».

Paznen raBHoro MeHto «Buay» cocTouT u3 orMedaeMbix ¢uiarom myHKTOB MeHIo: «[loka3aTh
00beKTHYIO Mozelby, «[lokazars TeremMexaHnueckyro Moaenby, «[lokazats mabnonsn», « Tabnuna
cBorictB u arpubytoB», «llokazare SCL-momenb», «llokazare CBOWCTBa», «YCTaBKHY,
«Ympapnenue kiarouammn», «Texyme 3Hauenus», «Hacrpoiika unrepdeiicoy, «Ilokasare Tase-
MOZIETIbY. YCTaHOBKa (uiara B MEHIO BHJ, BKJIIOUACT BHUAMMOCTb COOTBETCTBYIOIIETO HJIEMEHTA
ynpaBieHusi. HacTpoilku BHAMMOCTH DSIEMEHTOB YIPABICHUS 3alOMHHAIOTCS W OyayT
BBICTABJICHBI [IPH CJEAYIOLIEM CTAPTE NPUIIOKEHUS.

Pazmen «Ytumute» cocrout u3 myHKTOB: «TOPAZ Scada», «TOPAZ TMBuilder» wu
«TOPAZ APM Kouduryparop», npeaHa3HadY€HHBIX IS 3aIlyCKa COOTBETCTBYIOIIMX YTHIIUT.
JIOCTYITHOCTb ITyHKTOB 3TOTO pasjiefia OMpeaesaeTcs JOCTYITHOCTbIO COOTBETCTBYOUIUX YTHIIUT B
cucTeMe.

Pa3nen «CnpaBka» COCTOUT U3 MOIMEHIO:

«PyKOBOJCTBO MOJIB30BATENS» - 3allyCK JJTAHHOTO PYKOBOJCTBA BO BHEIIHEW Mporpamme
IIPOCMOTPA;

«O nporpamme TOPAZ Model Creator...» - BbI30B JUAJIOrOBOTO OKHA C MH(pOpMaIUEn 0
BEpPCUU IIPOTPaAMMBI;

OcHoBHYI0 pabouyro O0NacTh NMPUIOKEHUs 3aHUMaeT «JlepeBo OOBEKTHOW Moaenu» u
cBsi3aHHasg ¢ HuUM «Tabmuua pegakTHpOBaHUS CBOMCTB». B nepeBe 0OBEKTHOW MoOAENU
IIPEJICTaBJICHA IPEBOBU/IHAS CTPYKTYpa OObEKTHON MOJIENH (BKJIIOUas BiIa€Nblia, PErMOH, 00BEKT
aBTOMAaTHU3AIMH, y3JIbl U CUTHAJIBI OObEKTHOIN MOJIEIN).

JepeBo 0OBEKTHOM MOJEIHN TO3BOJIIET OJHOBPEMEHHO BBIJEIATH HECKOJIBKO Y3JIOB W/WIH
CUTHAJIOB OOBEKTHOM MOJENH, IMPH 3TOM JEWCTBHUS, BBIIOJHSIEMbBIEC IOJIb30BaTeNeM, OyayT
BBITIOJHATBHCSI HAJ BCEMHU BBIIECIECHHBIMHM JIEMEHTaMH, €CIM 3TO BO3MOXKHO. Hampumep: npu
OJTHOBPEMEHHOM BBIJICJIEHUH HECKOJIBKHX Y3JI0B, IefiCTBHE « YIAIUTH, OyAeT IPUMEHEHO KO BCEM
BBIJICTICHHBIM y3JIaM U OHU OyIyT yAalleHBbI.

B nepese Tenemexanndeckoit mogenu (Puc. 2.1.2) npeacraBneHa qpeBOBUIHAS CTPYKTypa
TeleMeXxaHuueckoil mozenu. BepxHss yacTh nepeBa TeleMEXaHMYECKOM Mojenu (Biajenell,
peruoH, 00bEKT aBTOMAaTHU3aIMK ) UICHTUYHA BEpPXHEN YacTH JiepeBa 0ObEKTHOM MOJIEIH.

B HuxHel yacTu OKHa HAaXOIUTCS CTATyCHas CTPOKa, B KOTOPOM OTOOpa)kaeTcsl «IIyTh B
JIepeBe» BbIIETICHHOTO AnieMeHTa. [lyTh nmpencrasiser co6oit Habop pa3IeIeHHBIX CUMBOJIOM «\»
Ha3BaHUH POAMTENBCKUX Y3JI0B. Hampumep, Uil TelreMEXaHMYECKOro CUTHajla C Ha3BaHUEM
«CocrosiHue», myTh OyJeT BBINISACTD CIEAYIOIIUM 00pa3oM:

«Bnanenen\Pernon\Oo6nekT\Tenexommiekc\[Iponecc\Juckpersi\CocTosiHIE)
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TeneMexaHW4eckas Modenb [

E/

4 £ MO3CK
4 LAD
4 [: MC 378 LlenTpaneHan
4 o= ] - ACYTI
El Mpouecc 0
Juckpetol
> Ananoru
Cugrumim
» TeneynpaeneHua
Daine
[EX001] Onpoc maructpanei M1, M2, M3
[EX002] Onpoc maructpaneit M4, M5, M6
[EX003] Onpoc maructpann M7
[EX004] Onpoc marncTpaneid ME, M16
[EX005] Onpoc marncTpaneid M3, M10
[EX006] Onpoc marwcTpaneid M11, M12, M13, M14, M15
[EX007] Onpoc maructpaneid M100, M110
= TM_DB
4 @m 7 -TM
Mpouecc 0
= TM_DB
4 @= 100, - NTP Server
Mpouecc 0
4 = 101, - NTP Server 2
Mpouecc 0

MO3CKLAQYIC 378 UenTpancHasl. - ACYTTVIpouece 0

Puc. 2.1.2 TeaemexaHnuyeckass MoaeIb

JlepeBo TeneMexaHMYeCKON MOJENH BBIMOJHEHO B BHUJAE MPUKPEIUISIEMOr0 OKHA, KOTOPOE
MOKHO MPUKPEIUISITh K KpasM IJIaBHOTO OKHA WM BBIHOCUTH 3a MpeAebl INIaBHOTO OKHa (K
npuMepy, Ha BTOPOH MOHHTOP). Takke MPUKpPEIIIEMOe OKHO MOXHO COBMEIATh C APYTUMHU
IPUKpEIIieMbIMA OKHaMHU. [Ipr 3TOM COBMEIIEHHbIE TPUKPEILIiEMbIE OKHA OyAyT IIPEICTaBICHbI
B BUJ€ BKJIaJ0K. COCTOSIHME OKHa JepeBa TeJIeMEXaHHMYEeCKON Mojenu coxpaHsercs u Oynuer
BOCCTAHOBJICHO IIPH CIIEAYIOLIEM 3aIlyCKe IPUIIOKEHHUS.

JlepeBo TeneMexaHn4ecKol MOJENN UMEET JBa pexuMa O0TOOpaXKeHUsI HepapXUH MOJEIH:
«A» n «b». IlepexnoueHne Mexay peKMMaMu IPOUCXOJUT IO HAXATUIO COOTBETCTBYIOIIMX
KHOMOK («A» u «b») maHemn MHCTPYMEHTOB JiepeBa.

B pexume otoOpaxkeHHs «A» uepapxus MOJeNH MpeICTaBlIeHa CIeyOIM 00pa3oM:

«Tenexommuexey - «IIpouecc» - «I'pynna curaanosy - « Curaam.

B pexume otobpaxenus «b» nepapxust MoAenu NpeacTaBlIeHa CIEAYIOINUM 00pa3oM:

«Tenexkomruteke» - «IIpouece» - «Maructpanb» - «YecrpoicTtBo» - «['pynna curaaiosy -
«Curnam.

Ha nanenn WHCTpyMEHTOB JepeBa TeJlE€MEXaHUYECKOW MOJEIN HaXOJUTCS KHOIKa
«IlepeuntaTh TeNEeMEXaHHMUECKYIO0 HWHGOPMALMIO», HaXKaTUe HA KOTOPYIO TNPUBOIAUT K
OOHOBJICHHMIO TEJIEMEXaHHYECKOW YacTh MpOoeKTa (3TO MOXET IMOHAaJO0O0UThCS NPU BHECEHHU
usMeHeHuit uepes nporpammy TOPAZ TMBuilder).

Meunemxkep madaonoB (Puc. 2.1.3) BeIIOTHEH B BU/IE€ IPUKPETIISIEMOT0 OKHA, pa3AeIeHHOTO
Ha JIBE YacTH. B JIeBOif YacTH OKHa MPECTaBICHO JEPEBO MAOJIOHOB, a B IPABOM YaCTH - TabInIia
CBOICTB TeKyIIero madioHa.

Menemkep 1abIoOHOB TpeIHa3HaYeH I MPOCMOTpa M J00aBICHHS IIa0JIOHOB B
00BEKTHYIO MOJIEIIb, a TAKXKe ISl CO3JaHHs U PeIaKTUPOBAHUSA MOJIb30BATEIBCKUX IIa0IOHOB.

B Menemxepe madnoHoB 0oToOpaXkaroTcs madIoOHbI TOJIBKO OJHOM U3 nojacucteM. Korna Bel
BbIJIeII€Te B OOBEKTHOW MOJIENN y3€ll WIIM CUTHAJ, IPUHAIeKAIIe KaKoi-Tn0o moacucTeme, B
MEHe/DKep 1a0JIOHOB 3arpyKaroTcs M1a0JOHbI 3TOM MOICUCTEMBI.

TOPAZ DRP PykoBoacrBo 10J1b30BaTe/I Pen. 12.2021
21



Merenwep wabnoHos & X
Wabnonbi: Boigenennblil wabnox:

xRl 3HaueHne

T ——— Hazearne  (SP) Mpucoegmenme K.
Cekyya | cHCTEME Wik Tun (SP) Mpucoegunenne K
4 Mpucosgmerie
> | (SP) Mpucoegmnenve K/ wa 2 CLU
(2x5P) Mpucoepunenne K wa 2 ClLI I
> (2%SP) LIC3B b
(2xSP) Npucoepmnenne TH
> (2%SP) MNpucoegunenne na 1 CIL ¢ tenenacoin
npucoegunenmne TP c otaenutenem
> (SP) Mpucoegmnenve K/ wa 1 CLI. MB ¢ renenoi
> (DP) LLC3B
(DP) Nprcoepunenme KN 1a 2 CLLI
- (DP) Npucoepnnenne TH
(DP) Nprcoegunenne KN va 1 CLL. MB ¢ renexxoid

¥poeeHe  [NpucoesmHenne

i

o - R

41
[

4 Yerpoiicrso

(SP) 3H nonHoe
» Wsmepenms TalbIc.RQ

> PMH
Mogyne PLC

> Nlamna
Tepmwunan

> [2%SP) 3B
(2xSP) Pasweannutens

> (2%SP) 3H

> (2%SP) MB c Tenexwxoi
(SP) oTpenuTens

+ (SP) pasvepenntens
(SP) 3B

> (SP) MB ¢ renenmoi
(DP) 3B

> (DP) Pazwepveurens

> (DP) 2H
Mopayne ITDS PSC-24

> (DP) MB c renexwoi
KomMMyTaTOp

——— |-|||

———1 | H1

Puc. 2.1.3 MeHeaxep 1mad/10HOB

Han nepeBoM 11ab10HOB HaXOUTCS MMAHENb MHCTPYMEHTOB JUIsl YIIPABIEHUS 11a0JI0OHAMM.

Ha mnaHenu WHCTPYMEHTOB pacmojlaraloTCs KHOMKKA (CO CBOWCTBOM  3aJIMITAHMS)
«IToka3are/CKphITh cUCTeMHBIC MAa0IOHB» U «I10Ka3aTh/CKPHITH MOJIB30BATEIILCKHIE MAOIOHED.
Ecnu 3TH KHONIKM HaXOASTCS B HAXKATOM COCTOSIHMH, TO B MEHEDKEpe IMa0JIOHOB OTOOpaXKaroTCs
CHCTEMHBIE U OJIb30BaTEIbCKHE Ma0I0HBI COOTBETCTBEHHO.

Knonka «Ynanutb» MO3BOJISET yOAIUTh BHIOPAHHBIA MIAOIOH (JOCTYIHO TOJBKO JUIS
TMIOJIB30BATEIILCKUX MTA0JIOHOB).

Knonku «BBepx» u «BHH3» MO3BONSAIOT IEpEMENIaTh BBEPX WM BHHU3 BIIOKEHHBIC

MOJIE30BATEILCKUE MA0I0HEI MJIH CUTHAJIBI ITA0JI0HOB.

2.2 Pezucmpayuss nodcucmem

Jnst co3maHus B TMOJIB30BATEIILCKOM MPOEKTE OOBEKTHON MOJIETH, HEOOXOIUMO HWMETh B
CUCTEME XOTs Obl O/IHYy 3aperucTpUpOBaHHYIO MojcucTeMy. JlOIMycKaeTcsi UMETh HECKOJBKO
3apETUCTPUPOBAHHBIX IIOJACUCTEM U OJHOBPEMEHHO MCIIONB30BATh MX B IIPEAENax OJHOIO
NOJIb30BaTeNbCKOro mpoekTa. IloacucTtema mocraBisercs MOJb30BaTeli0 B Buae daitna c
pacuipeHueM *.sbs.

Jnist peructpanuu noacucteMsl Heooxoaumo 3anyctuth TOPAZ Model Creator 1 BIOpaTh
IYHKT TIaBHOrO MeHio «®Daiin—>Perucrpanus mojacucTeMsl...» (OTKPHIBATh MOJIb30BATEIbCKHUI

IPOEKT Nepes ITUM Heobs3aTenbHo). [locie uero oTkpoercst [uajior perucTpaluu MoJACUCTEMBI
(Puc. 2.2.1).
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- 5
35 Peructpauna noacucrem &Iéj

Hazsanue YHukaneHsiil naeHTMukaTop

¥ PEMMCTPaLMA NOACUCTEMEL. . XK [NeperncTpala noacucTems!

Puc. 2.2.1 Peructpanus noacucreM

JUnist  perucrpanuy  MOACUCTEMBI  HEOOXOAMMO  Haxarh KHONKY «Perucrparus
HOJICHCTEMBI...», IOCJIE Yero HYXHO YyKa3aTb (halil IOACUCTEMBI KOTOPYIO HEOOXOAMMO
3apeructpupoBarb. [locine Haxarusi Ha KHONKY «OTKpBITB» auajiora BeIOOpa (aiina, Oyner
BBINIOJIHEHA TPOLIEAYpa PErHCTPAIlMK TOJICHCTeMBI. [lociie yCremHol perucTpauuu chucrtema
YBEIIOMUT MoJib3oBarens 00 atom (Puc. 2.2.2).

% TOPAZ Model Creator ===

Moacwcrema c maentudukatopom {e28f0b52-3e94-42a2-88e0-ea58%dcedaBb}
YCMELIHE 38pEruCTpUpoEana.

=
Puc. 2.2.2 YBepomiieHue 00 ycrielIHOM perucTpauuun

Jlyist peructpaniyi BTOpod wim 0oJiee TOACKCTEMBI HEOOXOIUMO €Il pa3 Ha)XaTh KHOIKY
«Perucrpanus NOACUCTEMBI. . .».

[Ipu BbIXOZE HOBOW BEpPCHU TOACHUCTEMBI HEOOXOAMMO NPOHM3BECTH OOHOBIICHHE
3aperucTpUpoOBaHHON  moacucTeMbl. [l 3TOro HEOOXOAMMO  BBIMIOJHUTH  MTOBTOPHYIO
pPErUCTpalio TOJACUCTEMBI HCTONb3ys HOBBIM (aiin *.sbs. IIpeaBapurenbHO yaanarh crapyro
BEPCHUIO 3apETUCTPUPOBAHHOM MOJCHCTEMBI HE 0053aTENBHO.

Jlns ynaneHus 3aperucTpupOBaHHOM MOICUCTEMBI U3 CUCTEMBI HEOOXOTUMO BBIACTUTH €€ B
CIIUCKE 3aperuCTPUPOBAHHBIX IMOJCUCTEM M HaXKaTh KHOMNKY «Pa3perucrpauusi mOIACHUCTEMBD,
MOCJIe Yero MoJcucTeMa OyJeT yajaeHa.

Perucrparus momcucTeMsl Takke MOXKET OBITH BBITTOJTHEHA OTKPHITHEM (haiiia TIOJICUCTEMBI
(*.sbs) u3 mpoBogauka Windows, mipu 3tom 3amyctutcs npuioxkenne TOPAZ Model Creator
KOTOpPOE€ BBIMOJHUT PETUCTPALMIO MOJCUCTEMBI U3 JTaHHOTO (haiifia U BBLAACT MpenynpexaeHue
(Puc. 2.2.3).

r m
(39 Mpenynpexaexua pemﬂm.wm nnmncreu_ ﬂ

Mpeaynpexaerne HEBO3MOKHO NPOMSEECTH 3aNKCL B AnpekTophio "Cf

I\ Program File (x86)/TOPAZ Graphics/Libraries/". MonpoSyiire sanycruTs
RpWAosKeHE BT MMEHI AQMUHHCTPATOPa 1 NOBTOPWTS PEFMCTPALIAID
NOACHCTEMBI.
Moacucrema Cunosoe NOACTaHLMK €
waentudukatopon {9de53812-ac3c-42d1-9802-3067629b7322} yenewHo
3aperncTpnpoBana.

Puc. 2.2.4 IlpexynpexaeHns perucTpanui NoACHCTEMbI
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2.3 Co30aHue nosib308ameJsibCKO20 MpPoeKkma

Jlnist co31anusi HOBOTO TOJIB30BATEIBCKOTO MPOEKTa HEOOXOAUMO BBIOPATh MYHKT IIABHOTO
MeHIo «Daiin—> Co31aTh IPOEKT. ..», MIOCIIE YeTr0 OTKPOETCS TUAIOroBoe OKHO «CO3/1aTh MPOCKTY
(Puc. 2.3.1).

Co3pate npoekT { PR X
Hassanne: Hoewiid npoext1
Pacnonoxenne: C:/Users/aronov.m/Documents O6zop...
panerue obextroi mogenv: XKML -]
Mapone: senend
MoaTsepskasHue napons: o
Omena |

Puc. 2.3.1 OKHO co:kIaHMA IPOEKTA

JlranoroBoe OKHO COAEPIKUT CIIAYIOIINE MO 00s13aTeIbHBIC [T 3alIOTHEHUS:

«Ha3BaHnue» — Ha3zBaHue Npoekra, OyJeT co3AaHa Marka ¢ Ha3BaHWEM COBNAJAIOLIMM C
Ha3BaHUEM IIPOEKTA;

«Pacnonoxenue» — pacnonoxeHue (IyTh) M0 KOTOPOMY OyZeT co3/1aHa Marka ¢ IPOEKTOM.
Knomnka «O030p» m0o3BoJIseT BHIOPATh PACHOIOKEHUE, CPEIU TOCTYIHBIX AUPEKTOpUil (ailioBoit
CHCTEMBI, C TOMOIIIBIO CTAH/IAPTHOTO OKHA BBIOOpA TUPEKTOPHH,

«XpaHeHue 0ObEKTHOW MOJISIIY - BBIITAJAIONINI CITUCOK, COJIEPIKAIIHH MTOKA OIUH BapHAHT
XpaHeHHs JaHHBIX 00beKTHON Mozaenn: XML — nannbie xpausaTcs B xml-¢aiinax;

«ITapomnby, «IloaTBepxaeHNE MapoIsi» — MAPOJIb aIMUHUCTPATOPA JUIsl paOOTHI C IPOEKTOM
(BIOCJIEACTBUM MOYKHO M3MEHUTh), He MeHee 6 cuMBosIoB. BBenennsle B monst «Ilaponb» u
«ITonTBepxneHne Maposs» JaHHbIE TOJDKHBI COBNaarh. IIpu BBOie CUMBOJIOB OHM MaCKUPYIOTCS
3BE37J0YKaMH;

[Tocne naxarust kHonku «OK», B BBIOpAaHHOM PacronoKeHuu, OyJeT co3/laHa JUPEKTOpUs
npoekTa (MMsl JUPEKTOPUU COBIAJAeT ¢ Ha3BaHUEM Ipoekra). [IpoekT mpencraBiser coOoit
JUPEKTOPUIO, cozlepKalyto (Gaiibl U Jpyrue MOATUPEKTOPUU, B KOTOPBIX XPaHATCS JaHHbIE
IIPOEKTA.

[TpuBeneM kpaTkoe ONUCAaHUE CTPYKTYPBI IIPOEKTA!

@aiin «Has3Banue npoekra.dbbprj» - ocHoBHOW ¢aitn mpoekra. I[Ipencrasnser coOoii
TEKCTOBBIN (hailsl, B KOTOPOM XpaHATCs 6a30Bble HacTpoiiku npoekta B XML dopmare. BHocuTb
U3MEHEHHUs1 B 3TOT (aill BpyuyHyIO KaTeropuyecku 3amperiaercs. IMEHHO 3TOT ¢ailn HyX HO
yKa3bIBaTh MPOrpaMMe MPH BBIOOPE MyHKTA TIaBHOTO MeHIO «Daitn—=> OTKPBITh IPOEKT. .. ».

[Ipu ycranoBke mnpunoxenus TOPAZ Model Creator tum ¢aitnos (*.dbbprj) Oymer
ACCOLIMMPOBAH C TMPHJIOKEHUEM JUIsi aBTOMATUYECKOTO OTKPBITHS (ailioB JaHHOTO TUMNA W3
npoBonHruka Windows.

Hupexropus «Mogaens TOITA3» - tupekTopust B KOTOpOW XpaHUTCSE OObEKTHAsI MOJIEIb.

[upexropus «MHEMOCXEMBI» - TUPEKTOPUS B KOTOPOM HAXOIATCSA JBE MOAAUPEKTOPUU
«TOPAZ» u «Mopayc», B KOTOPBIX XpaHATCSI MHEMOCXEMBI, CO3/IaHHBIE B IpaUUECKUX CUCTEMax
TOPAZ Graphics 1 Modus cOOTBETCTBEHHO.

«Telemechanicsy - aupekTopusi B KOTOPOW HAXOMATCS JaHHBIE TEIEMEXaHUYECKUX

MIPOEKTOB.
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«Resources» - TUPEKTOpUS B KOTOPOU XPAHATCS pasiuyHbIe (ailsibl pecypcoB (Harmpumep,
3BYKOBBI€ (hailsibl TPEBOT).

B nupexropun «Mogenb TOITA3» npucyTCTBYIOT clieayroniue Ghanbl:

«ObjectModel {XXXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXXX}.xml» -
xml-onucanre OOBEKTHOM MOIEIN OTHOCSIIEHCS K OOBEKTYy aBTOMAaTH3alud C YHUKaJIbHBIM
UIEeHTU(HUKATOPOM {XXXXXXXX-XXXX-XXXX-XXXX-XXXXXXXXXXXXX}.
KonnuecTBo Takux (aillioB COOTBETCTBYET KOJIMYECTBY OOBEKTOB aBTOMATHU3aLIMHU B IIPOEKTE;

«Containers.xml» - ¢aiin onucanust KOHTEHHEPOB;

«Dimensions.xml» - Qaiin onmcanus TaOMUIBl €IMHUL] MU3MEPEHHUS I0JIb30BATEIHCKOTO
NPOEKTa;

«FileFormats.xml» - ¢daiin onmucanus hpopmaroB (haidoB MOJIb30BATEILCKOTO MPOCKTA;

«LabelStyles.xml» - ¢aiin onucanus ctuine Hamnucer mas oroopaxkenus CIM-monenn
MOJIb30BATENIHLCKOTO IPOEKTA;

«RefBooks.xml» - ¢aiin onucanus cipaBOYHUKOB MOJIb30BATENLCKOTO MTPOEKTA;

«Reports.xml» - ¢aiin onucaHus 0TYETOB MOJTB30BATEIHCKOTO MPOEKTA;

«Schemes.xml» - ¢aii onrcaHuss MHEMOCXEM ITOJIB30BATEIBCKOTO MPOEKTa (camu (paiiiiel
MHEMOCXEM XPaHATCS B TUPEKTOPHH «MHEMOCXEMBI»);

«Sections.xmly - (haiin onucaHus CEKIUI MOIb30BATEIBCKOTO MPOEKTA;

«TASE.xmly - ¢aiin onucanus TASE-monenu;

«Templates.xml» - ¢aiin onucanus madbIOHOB MOJIB30BATENBLCKOTO MPOEKTA;

«Workstations.xml» - ¢aiin onucanus pabounx CTaHIIMIA;

B mupexropun «Telemechanics» Haxomutces daiin «Main.xml» rue xpanurcs xml-onucanue
BJIJICIIBIIEB, PETHOHOB, OOBEKTOB aBTOMATH3AIMH, & TAKXKE YaCTH TEIEMEXaHWYEeCKOW MOJIEIH.
OcranpHast YacTh JaHHBIX TEIEMEXaHUIECKOW MOIETN HaXOquTcs B oAmanke «Projectsy.

[Tocne BHeceHHWS W3MEHEHHWH B TPOEKT €ro HEOOXOAMMO COXPAaHUTh HA JHUCK, JUIS
TOCIIEAYIOIIETO OTKPBITHSL. 17151 9TOTO UCTIONB3yeTCs MMyHKT ITaBHOTO MeHI0 «Daitn—=> CoxpaHUTh)
WJIM COOTBETCTBYIOMIAsl KHOTIKA « COXpaHUTh» Ha MAHETH HHCTPYMEHTOB.

OTKpbITHE  TIPOEKTAa  OCYIIECTBISETCS  BBIOOPOM  IYHKTAa  IVIaBHOTO  MEHIO
«®Daitn—> OTKPBITH. .. » WIK HAKAaTHEM Ha KHONIKY «OTKDBITH. ..» Ha TTAHEIH HHCTpyMEHTOB. [Tocrne
BbIOOpA IyHKTa MEHIO WJIM Ha)XaTUsl COOTBETCTBYIOIICH KHOIKH, OyJeT MOKa3aHO CTaHIapTHOE
JIMAJIOrOBOE OKHO BBhIOOpa (paiisia B KOTOPOM HEOOXOAMMO YKa3aTh (haidil MpoeKTa ¢ paclIupeHueM
«*.dbbprj». Ecniu B mpoekTe ecTh U3MEHEHUsI HE COXPAaHEHHbIE Ha JHUCK, TO IIPH OCYIIECTBIECHUN

MOMBITKU OTKPBITh JPYroil mpoekT OyzeT BblaHo npeaynpexaenue (Puc. 2.3.2).

% TOPAZ Model Creatar |
{ - | B TeKylem NpOEKTE MMEIOTEA HECOXPAHEHHBIE A3HHSIE. OTKpLITHE ApyToro
NPOEKT NPUBEAET K NOTEPE 3TW A3HHEIX.
Mpoaonkute?
[ ta ]

Puc. 2.3.2 Ilpenynpexaenue 0 COXpaHEeHUH MPOEKTA

YroObl 3aKpBITh OTKPBITBI MPOEKT HEOOXOAWMO BBIOpPATh IYHKT IJIABHOTO MEHIO

«3aKpBITHY.

2.4 Co30aHue enadenbues, pe2uoHos8 U o6Lekmos
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asmomamusayuu

B npenenax oqHOro mpoeKTa MOXKET CYLIECTBOBATh HECKOIBKO BiIazeabLeB. /g co3nanus
HOBOT'O BIIaJIeTIbI[a HEOOXOAMMO BBI3BaTh KOHTEKCTHOE MEHIO JIepeBa OOBEKTHOH MOAETH B
HE3aHATOH Hu4YeM oOnacTH U BbIOpaTh MyHKT «Jlo0aBuUTH HOBOro Biamensia». llocie vero B
nepeBo Oyaet 1o0aBiieH HOBBIM KOPHEBOM y3ell — BIajieNel, Py 3TOM eMy OyJeT aBTOMaTu4eCcKH
HAa3HAYeHO YHUKAJIBHOE B Ipeeax MpoeKTa uMs (Ha3BaHUe).

PernoHs! SIBISAIOTCS TOYEPHUMM y3J1aMU BIAJENbLEB U IPEIHA3HAYEHBl, A pa3OMeHus
yacTell IpoekTa Mo reorpaduueckoMy MeCTONOJIOKEHHIO. JlIs co3JaHMs HOBOTO pEruoHa
HEoOXOIMMO B JiepeBe OOBEKTHOM MOJENIU BbI3BaTh KOHTEKCTHOE MEHIO Ha y3JIe BIaJelblia U
BbIOpaTh MyHKT «Jl06aBUTH HOBBIM pernony. [locne vero k Braaesbily OyaeT H00aBiIeH HOBBIN
JIOYEPHHUN y3€Jl — PETrHuOH, MPU 3TOM €My OydeT aBTOMAaTHYECKH NPUCBOCHO YHHKAJIBHOE B
IIpelieNnax OAHOrO BIIAJIENblla Ha3BaHHE.

Co3nanue cyOperioHOB OCYILECTBIISETCS Yepe3 BbI30B KOHTEKCTHOTO MEHIO Ha PErHOHE

((I[O6aBI/ITB CY6peFI/IOH». CY6peFI/IOHH HMCIOT TOJIBKO OAWH YPOBCHb BJIOKCHHOCTHU.

2.5 [lobaesneHue y35108 U cucHasnoe 8 06LeKmMHyro MooeJsib

Jist moGaBIieHus y3i1a K CYIIECTBYIOIIEMY Y31y 00bEKTHON MOJIENIN, HEOOXOIUMO BBIICITUTh
€ro B JIepeBe OOBCKTHON MOJETH M BBIOPATh IyHKT KOHTEKCTHOTO MEHKO «Jl00aBHTh HOBBIN
y3en...» (Puc. 2.5.1). Ilocne yero nosisutcs auanoroBoe okHo (Puc. 2.5.2) nis BBona Ha3BaHUS
U BeIOOpa ypoBHS Jgo0OaBisieMoro y3na. [Ipu BBOJe Ha3BaHUS HEOOXOAWMO IOMHHUTH, YTO B

npeaciax OJHOro poauTECIbCKOIO y3Jjia, Ha3BaHUA JOYCPHUX Y3JI0B JOJIKHBI OBITH YHHUKAJIbHBIMHU.

06 bLeKTHaA MOgEenb: BoigeneHHelii 3nem

x 3na
4 £2 Mo3cK Hassanue TOMA3
a UAC
4 W} NC378 Uenrpansras
4 |TOMA3 SHEPTC

220 kB % [JoBaeuTs HoBbIf y3€N...
220 (cTapeik Mpwkpeniol Hoseni ysen s wabnoxa »
110 kB (cray & Yaanurs Del

I Beipezate Ctrl+X
10 xB

LB onuposars -
6 kB (cTapsl Bcrasnte il

T Mepemecturs aoiwe (Alt + seepx) Alt+Baepx
AT-3 Mepemectuts ke (Al + BHns) Alt+Brns
AT-4

ANTC
AwnarHocTka

Kortpons TY

Puc. 2.5.1 lo6aBJienne HOBOIO y3/1a

PasBEpHYTh BCE BAONKEHHBIE 3NEMEHTEI

CBEpHYTS BCE BAMKEHHBIE SAEMEHTEI

T CospaHue HOBOTO yana: |i|éj

Hazeanwe: Hossili ysen 1| [ Ok ]| OTMeHa |

YpoeeHs |F‘acnpeuenu1Teanoe YCTPOICTED v|

Puc. 2.5.2 Co3nanmne HOBOIO y3j1a

HogBbie y3:161 MOXHO A00ABIATH MO0 K Y3JIy MOACUCTEMBI, JTUO0 K JTI000MY IPyroMy y3iy,
JeKaleMy B UEpapXUU HUXKE y371a MOJACUCTeMbl. KOIMYecTBO MyHKTOB B BBIMAAIONIEM CITHCKE
«YpOBEHB» 3aBUCHUT OT U€PAPXUH YPOBHE HUCIIOIB3YEMOM MOJCHUCTEMBI, a TAK)KE MOJIOKEHHS Y371
B Mojenu. [Ipu nobaBieHun y3ima MOXKHO BbIOpaTh MyHKT «ba3 ypoBHs», Il CO3MaHHS y3la

MOZCJIM BHC HEpAPXUU ypOBHeﬁ NOACUCTCMEI.
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Jns noGaBneHust y3ia mo mablnoHy HEoOXOAMMO BbIOpaTh MyHKT MeHI0 «IIpuKpenuTsh
HOBBIH y3en u3 mallioHa», TOSBUTCS JOMOJHUTEIBHOE MEHIO B KOTOPOM OYAyT IEpeurCIICHbI

JOCTYITHBIC JUIs TOOABJICHHUS HA ATOT Y3€JI IIa0JIOHBI, CTPYIITUPOBAHHEIC 10 YPOBHSIM ITOJICUCTEMBI
(Puc. 2.5.3).

@ IT TOPAY
4 HO3A0
4 I Wweag1
4 Cunosoe oBopysosaHne NoACTAHLNM
4 |KPY3 220 kB
K M=l . [loBaguTs HoBBIf y3en...
K/l MaTeeesckan JloBaEHTE HOBYHD CEKLNKD LLKH...
KNl Marseescian KonposaTh TENEMEXxaHUUECKYD HH(BOPMALHED B Bydep obMeHa
yupoﬁ:’::‘m"“(m MpukpenuTe HoBLIA y3en M3 Wabnoxa 4 MpucoeavHenne 3 B » K wal CL

JoBasuTe curkan 4 Obopyaceatne 3 cH® » Kl ma 2 €L
JoGasuTs HECKONBKD CUTHEN0B 4 Bes ypoeHa 3 HH  » K0 a 2 CLUI (nonras)

% 3aMaCKWPOBATE Y3Nbl M CUTHANLI T am » T
PasmacknpoBaTh y3Abl i CUrHanB! WCE w2 ClI

99 3aMaCKWPOBATE HEMPUERSAHHBIE CATHANSI
¥ CTAHOBITE NAPAMETPHI N0 WABNOHY...
AnroputMel...

@ [loasuts curHans: & cexumio »

@ Y6pare curnane! ns cekunmn 5

= TMokasaTe AMHAMUYECKYHO CHEMY...

fis Pegarupogats dywkumm paspewuenis BKIT/OTKI...
KonuposaTe dyHkumm paspewaenna BK/OTKN
Beraguts dyHkunn paspewenna BK/OTKA

Puc. 2.5.3 IlpukpenjieHne HOBOro y3/1a u3 madjJoHa

[Tocie BIOOpa 11a0I0HA MOSBUTCS TMATIOTOBOE OKHO JIJIsl BBOJIA Ha3BaHUs y3na (Puc. 2.5.2)
B KOTOpOE€ He0oOXOMMO BBECTH Ha3BaHue Ao0aBiseMoro y3na. [locne Haxarust Ha KHONKY «OK»
y3en OyzeT 100aBiieH B 00bEKTHYIO MOJIEINb.

ATnBTepHATUBHBIM CHOCOOOM n00aBieHHs y3ia W3 Ia0loHa, SBISIETCS MepeTsIrhBaHue
nra0oHa U3 iepeBa mabl0OHOB Ha BRIOPaHHBIN y3ell ¢ MOMOIIbI0 TexHonoruu «Drag-and-dropy.

JloGaBneHne curHajga Ha y3el OOBEKTHOW MOJENH OCYIIECTBISIETCS BBHIOOPOM ITyHKTA
KOHTEKCTHOTO MeHIO «Jl00aBUTh CHTHAI», IOCIE YEro TOSBHTCS JOMOJHHUTEIHRHOEC MEHIO
npeaararoniee BeIOpaTh THN noOaBisiemMoro curHaia. Ilocie BbiOOpa HEOOXOIMMOTO THIIA
CUTHaJsIa OH JOOABHUTCS B BEIOPAHHBIN y3€71.

Jns noGaBieHus cpa3y HECKOJBKUX CHTHAJIOB HEOOXOAMMO BBIOPATh MyHKT KOHTEKCTHOTO
MeHI0 «J]00aBUTh HECKOJIBKO CUTHAJIOB...» U BBIOpATh TUI H00aBinseMoro curnana. [locne uero
nosiBUTCsT auanorooe okHO (Puc. 2.5.4) B KkoTopoe HE0OXOOUMO BBECTH KOIUYECTBO
00aBIsIEMBIX CUTHAJIOB U HaXKaTh KHOMIKY «OK». BceMm 106aBneHHBIM CUTHAIAM aBTOMAaTUYECKU
OyIyT Ha3Ha4YeHbl YHHUKaJIbHBIC (B TIpeaenax y3jla MOJAENW) Ha3BaHus Buja: «Jluckper#»,
«Ananor#», «Cuetunx#», « TeneynpaBnenue#», rae # - menoe 4ucio (durcia BHIOUParTCs TaKUM

00pa3oM, 4TOObI Ha3BaHUSI CUTHAJIOB HAa OJTHOM Y3J1€ ObLJIM YHUKAJIbHBIMU).

% TOPAZModelCreator |2 e

KomaecTso: | 100 = Ok ‘

Puc. 2.5.4 BBoa koinuecTBa 100aBJIIeMBIX CHTHAJIOB

AJBTEpHATUBHBIM CIIOCOOOM J00aBIIEHUS CHUTHAJIOB B y3€J, SIBISIETCS TEPETACKHBAHHE
CUTHalla W3 JepeBa TeIeMEXaHUYEeCKOH MOJAeTH B y3el OObEKTHON MOJENH C MOMOIIBIO
texHonorun «Drag-and-drop». IToT cmoco® xopomr TeM, 4YTO J00aBIsSeMBbIM CHUTHAllaM
MPUCBAMBAIOTCS HA3BaHMS COOTBETCTBYIOLIMX TEJIEMEXAaHMYECKHMX CHUTHAJIOB, a TaKke

BBICTABJIAIOTCS CMELICHWs TakuM o00pa3oM, UTOOBI OHU OKa3ajluCh CBSI3aHHBIMH C
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COOTBCTCTBYIOIIIUMU TCICMCXAHUYCCKUMU CUTHAJIaMU (OCTaeTCH TOJBKO BBICTABHUTH Hy)KHLIfI

HOMEp TeJIEKOMILIEKCa U Ipoliecca y 6a30BOro ys3ia).

2.6 [lepemeuweHue y3s108 u cuzHasnoe ob6LekmHou modesnu

Jiis mepemenieHns y3i1a Wi CUrHajia OObeKTHON MOJIENN C OTHOTO POTUTEIHCKOTO y37a Ha
Ipyroil HEOOXOAMMO BBIICTUTH Yy3€J/CUTHAl B JepeBe OOBEKTHOW MOIENH (MOXKHO Cpasy
BBIICTIUTh HECKOJIBKO Y3JIOB W/WIM CHUTHAJIOB HUCHOJNB3ys KiaBUIIUM Moaudukaropbl «Ctrly,
«Shifty). Jlanee Hy)XHO HaxkaTh KiaBumy «Shift»y u mepeTsIHYTh ¢ TOMOIIBIO TEXHOJOTHUH
Drag&Drop BbIIeneHHBIE Y3IIbI/CUTHANBI HA ApYroil y3en. IIpu mepeTsruBaHuU yYUTHIBACTCS
NPUHAIICKHOCTD Y3JI0OB/CUTHAJIOB K IIa0loHaM OOBEKTHOM MOJAENH, a Takke K YPOBHSIM
HOZICUCTEM.

[Tocne nepemenieHNs y3710B/CUTHATIOB JCHCTBUTEIBHBIMUA OCTAIOTCS IPUBS3KU CUTHAJIOB K
MHEMOCXeMaM, K TeJIeMEeXaHUUEeCKON MOJIEIH, a TAaK)Ke APYTUEe HACTPOUKH.

2.7 PedakmupoeaHue ceolicme y3/108 U cuzHasnoe Mmodenu

Jis penakTUpOBaHUS CBOMCTB Y3JIOB M CHTHAJIOB OOBEKTHOHW MOJCIH HCIHOJIb3YETCsI
tabnuna «CBONCTBa» OJHOMMEHHOIO IUIaBarollero okHa. llpu mepexsIoueHur TEeKyIIero
AJIEMEHTA B JiepeBe 00BEKTHOM MOJIEINN, B TAOIHIIE 0TOOPaKArTCsI CBOWCTBA ATOTO JIEMEHTA.

Ecnu Tekymum a5eMeHTOoM JepeBa SBISIETCs y3€1, TO TaOliuIia UMEeT BUJI MTPECTaBICHHBIH
Ha Puc. 2.7.1.

B none «Ha3Banue» otoOpakaeTcs Ha3BaHUE y3Jia JOCTYITHOE JUIS pelakTHpoBaHus. B more
«Ha3Banue-myTh» 0TOOpaXkaeTcs MyTh y3Jia B UEPAPXUU MOJICIU OT y3J1a K KOPHIO MOJICIIH.

B mome «llceBmonum» otoOpakaeTcs aJbTEPHATUBHOE HA3BaHWE Yy3J7la, KOTOPOE
UCIIONB3yeTCs sl OTOOpakeHHs Ha MHEMOocxeMax. B cimyuyae eciu TCEeBIOHUM OTCYTCTBYET,
ucnomnbsyercs none «Ha3panuey.

B none «Ha3Banue-mmyTh» oToOpakaercs myTh y37a (BKJIOYasi Ha3BaHUE y3J1a) B MOJIEIIH 110
crangapry CIM.

B none «Tum» otoOpakaercs Tu mabaoHa, o KOToOpoMy ObLT co3/1aH y3ed. [Tone noctymHo
TOJILKO JTSI Y3JI0B, CO3/IAHHBIX IO MAOJIOHY M TOJIBKO ISl YTCHHUS.

B noite «ypOBCHI)» BBIBOUTCA HA3BAHUC YPOBHS IMOACHUCTEMBI, K KOTOPOMY OTHOCHUTCA Y3€II.
DT0 MmoIe AOCTYIHO NIl PEAAKTUPOBAHMS, TOJIBKO €CIIH y y371a MOKHO U3MEHHUTh YpOBEHb. T.K.
11a0JIOH UMEET OJHO3HAYHYIO MPUBS3KY K YPOBHIO, TO JUIS Y3JI0B, CO3/IaHHBIX MO IIa0IOHY, TTOJe
OyIeT TOCTYITHO TOJBKO IS YTCHHUSI.

B none «YHuKanpHBIN I/II[CHTI/I(pI/IKaTop» BBIBOJAUTCA YHI/IKaJ'IBHBII\/'I I/I,Z[eHTI/I(I)I/IKaTop y3J1a.
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CeoiicTEa [
CeofcTEa y3na mMogenu:

Hassanne 3Hauerne
Haseanmne K/l Mateeesckan - [NpecHal
MceegoHrmM
Jon.HaseaHue
Hasganne-nyTs K/l Mameeescras - Mpecns NKPY3 220 kB\Ilkagh 1\KOIAC\TOPAZ
Tun K/ #a 2 CL (noaxas)
Tun ycTpoiicTea
Maentudukatop 3kzeMnnapa 1
¥poseHb Mpucoedurenue
Y¥UUTBIEATE B NYTH KOHTPOANEPE NPUCOELMHEHNA a
¥HUKaNbHBIA MAEHTUGNKATO D {aZca7237-adel-41e2-9a74-5324532a82b8)
Jon.ceoiicTea
4 [eoMeTpHA
X 0
Y 0
¥ron o
Macwra6 1
» (cHOBHaRA HaaNKCh
> JloNoAHUTENBHEA HAAMKMCE
ATprByThl

Puc. 2.7.1 CBoiicTBa yHHKAJIBLHOTO0 WAeHTH(UKATOPA Y3712

Ecnu Tekymmm >JeMeHTOM JiepeBa SBIISETCS CUTHATI 00bEKTHOM MOJIENH, TO Ta0IHIa UMEET
BU/J IIpeCTaBJIEHHBIN Ha Puc. 2.7.2.

DEbexTHan Mogens: BbIf1ENEHHbII SNEMEHT:
x 3Hauenne
4 g MO3CK » || Haseanne Monoxkenne
4 LAC Waertudnkatop 3ksemnaspa  dl

4 [: MC 378 Uentpansran
4 TOMA3 3HEPTO
4 220 kB
4 KN Lextpanbras-Awnno

lpadmnueckne npueaskn 1|noanoe, ¢ TW|neanoe, ¢ TIA

m,

> 3HWPICW
> JHLWIP I CIW
> 3HAP B cr. BN
> 3HNP B c1. 3B

Puc. 2.7.2 Tabdauna cMrHajoB 00beKTHOH MO

Hactpoliku apXxuBHpOBaHUSI CUTHAJIOB OOBEKTHON MOJIENM 3aJaloTcsl B TaOJiHIle CBOMCTB
o0bexTHON Mozaenu (Puc. 2.7.3) ycraHOoBKOH (1aroB B COOTBETCTBYIOIIMX Aueiikax. Ha Bkiiagke

«AHaJIOT MPUCYTCTBYIOT CTOJ'I6III>I JJIA 3aJaHUA JOITOJTHUTCIIbHBIX q)HaFOB APXHUBUPOBAHUA.

Tabmuua ceoiicTE ofbekTHoA Mogem

ysen | Ancper[72se] | Awanor[1167] | Cuerau[o] | Teneynpaenemwe4s3] | waiinfo] |

Homep Nyms Hassanme Ep.m3m. Apxweuposate  Apxus 5 mun Apxwme 1 uac Apxve 1 pen  Apxwe 1 nepens Apxws 1 mecay  Apxus 1roa
1 220 kB\KJ1 Uentpaneras-AwmnHo Ia A x X x X x X
2 220 kB\KJT LlenTpaneHas-Awmnne Ib A
3 220 kB\KJ1 Uentpaneras-AwmnHo Ic A L\\) X x X x X
4 220 kB\KJT LlenTpaneHas-Awmnne P MBT X b3 X X X X
5 220 kB\KJ1 Uentpaneras-AwmnHo Q x x x x x x
6 220 kB\KN ByTeipku-LlenTpansHan  Ia A X b3 x ¥ x ¥

Puc. 2.7.3 Tadauma cBolMCTB 00LEKTHOM MOIEIN

B y3ne 06bekTHOI Mofenu, 100aBIEHHOM M0 A0I0HY, MOXKHO MEepeonpeaesiTh HEKOTOPhIe
CBOWCTBA, KOTOpBIE CrIeUM(UYHBI TSI KOHKPETHOTO K3eMIuTsipa y3na. Hanpumep, HazBaHue y3i1a
WM Ha3BaHUE CUTHaJIa B y3ie. Mnu cBoiicTBa MPUBSA3KM CUTHAJIOB K TeleMeXaHuKe. Takke B Takon
y3€Jl MOXKHO J00aBJIATh CUTHAJBl WIH Jpyrue Y3Jbl, KOTOpPbIE OTCYTCTBYIOT B HIaOJIOHE.

JloGaBneHHbIe y3J1bI U CUTHANBI, OTCYTCTBYIONIUE B [1a0I0HE, Oy/yT MOMEUEHbl CUMBOJIOM [ *].
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Wuorna, mocie Takux onepanuii, HEo0X0IUMO IPUBECTH Y3€Il K UICXOJHOMY BUY, B KOTOPOM

OH OBbLT HEMOCPEICTBEHHO MOCIIE BCTABKU B MOZEIH M0 I1a0iony. Takxke 3Ta mpoueaypa MOKeT

OBITh II0JIE3Ha, €CJIH HCXOﬂHBIﬁ m1a0a0H OBLI HM3MEHEH. Z[J'IH 9TOro HeO6XO,I[I/IMO BBIACIINTD

y3€J'I/y3IIBI (BCTaBHeHHBIe U3 OAHOIO ma6n0Ha) W BBI3BaTh KOHTEKCTHOE MEHIO «YCTaHOBHUTH

napaMeTpsl 110 MAOIOHY. . .)», TIOCJIE Yero MOSBUTCS TUAIOTOBOE OKHO « YCTAaHOBHTH 110 MIAOIOHY»
(Puc. 2.7.4).

B YorawosuTs no wabnowy PG|
Watnow: KN wa 2 Clll {nonwan) Veramosus Beem |
Belgenute sce
Crpyxrypa Pastoe
[loBasuTs OTCYTCTBYIOLLIME Y3Nbl M CATHANB! U3 WaBAOHa YCTaHOBITE EAMHILIE! MSMEDEHNA KaK 8 WABNGHE
COpTHPOBATE Y3l M CHTHAAE! Kak B WabaoHe YcTaHoBMTE CACBAPW Kak 8 WabaoHe
Y CTaHOBITL HA3BaHWA Y3ADE 1 CHPHANOE Kak 8 WabnoHe YCTaHOBITE HACTPOMKN SPXHEMPOBAHIA Kak & WabAoHE
Y CTaHOBWTE NCEBAOHNMEI YIN08 KaK B LUaBnoHe YeTaHoBUTE YPOBHN TPEBOT KaK B LWabnoHe
YCTaHOEWTE AON.HA3BAHWE KaK B LWabnoHe YcTaHoBMTE aTpuByTel Kak B WabnoHe
¥ CTaHOBWTE THMbI CUFHANDE KaK B LWabnoHe ¥cTaHoBMTE YHKLMN ONEpPaTHEHEIX BACKMPOBOK KaK B WabnoHe
Y4ANWTE Bl M CUTHANE! KOTOPBIX HET B WabnoHe YCTaHOBWTE CUTHBIEI GBPATHOM CBASH Kak & WaBaoHs
S —— YCTaHOBWTE ANTOPMTME! Kak 5 LaBAoHE
YcTaHoBTE diopMaTH! daiinoe Kak B Wwabnowe
YcTanoeuTs Ba30B0€ CMELLIEHIE KaK B LIaBaoHe
YCTaHOEWTE PEKMM NPHEASKYN K3K & LIaBN0OHE
YcTaHoBWTh Ga30BbIi y3EN KaK & LWabnoHe
Mapamerpel npueszkn K rpaduke
YCTaHOBTE OPMET Ha3BaHIA KaK B WabaoHE
YeTaHoBWTE GOPMAT 3HAYEHHA KaK B LIABNoHE
e

Puc. 2.7.4 YcraHoBKka nmapamMeTpoB Mo mAa0JI0Hy

I[I/IaJ'IOFOBOG OKHO ITO3BOJISICT YCTAHABJIMBATDH CIICAYIOLIHC (1)J'IaI‘I/IZ

TOPAZ

«/100aBUTH OTCYTCTBYIOIIHE Y3JIbI H CHTHAJIBDY - OyIyT JOOABJICHBI Y3IIbl U CUTHAJIBI
Kak B II1a0JIOHE, B Clydae €CJId M0 KaKMM-THOO MPHYUHAM OTCYTCTBYIOT (Harpumep,
npu 100aBJIeHUH HOBOTO CUTHAIIA B IIA0JIOH);

«CopTupoBaTh y3JIbl M CHTHAJbl KaK B IIA0JIOHEe» - y3Ibl M CUTHAIBl OymayT
OTCOPTHUPOBAHEI B TOH K€ MOCIIEIOBATEILHOCTH, YTO U B MAOJIOHE;

«YCTaHOBMTH HA3BaHMS Y3JI0B M CHTHAJIOB KaK B IIA0JI0He» - Ha3BaHUS y3JIOB U
CUTHAJIOB OY/TyT YCTAHOBJICHBI KaK B MAOJIOHE, €CITH OHU OBLTH TIEPEOTIPEICIICHBI,
«YCTAaHOBHUTH MCEBIOHNMMBI Y3JIOB KaK B IIA0JIOHE» - TICEBIOHUMBI Y3JIOB OyIyT
YCTaHOBJICHBI KaK B I1a0JI0HE, €CJIM OHH OBLITU TepeOonpeIeTIeHBL;

«YCTaHOBMTH J10Il. HA3BaHHE KAK B 1IA0JI0He» - TOTOJHUTENbHBIE HA3BaHUS y3JI0B
OyZlyT YCTaHOBJIEHBI KaK B IIA0JIOHE;

«YCTaHOBMTH THNBI CUTHAJIOB Kak B 1adJjoHe» - Tumnbl curHanoB (CIM) Oymyt
YCTaHOBJIEHBI KaK B 1a0JIOHE;

«YIaJMTh Y3JIbI U CHTHAJIBI KOTOPBIX HET B IIA0GJI0HEe» - €CITH B y3€J1 ITOJIb30BaTelIeM
00ABISUTUCH Y3JIbI W/UIM CUTHANBI (TOMEUEHBI «*» B JlepeBe 00BEKTHOW MOJEIH), TO
OHHM OyIyT yJaJIeHBI,

«YcTaHOBUTH 0a30Boe cMelleHHe KaK B 1Ia0J0He» - 0a30BbIC CMEIICHUS Y3JI0B U
CUTHAJIOB OyIyT YCTAHOBIIEHBI KaK B IIA0JIOHE;

«YCTAaHOBUTH Pe:KMM NPHUBSA3KH» - PEKUM TPUBA3KK Y3JI0OB U CUTHAIIOB OyneT

YCTaHOBJIEH KaK B I1a0JIOHE;
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— «YcraHoBUTH 0a30BbIi  y3eJ Kak B 1Ia0loHe» - eciu 0a30BbIE  y3IIbI
HepeonpeeIsanch, TO OHU OylyT yCTaHOBJIEHBI KaK B I1a0JIOHE;

— «YCTaHOBUTH €IMHUIBI H3MepeHHsl KaK Wma0JoHe» - eIUHUIBl H3MEpPeHUs
JMCKPETOB, aHAJIOTOB M CYETYMKOB OylyT yCTAHOBJIEHBI KaK B LI1a0JIOHE;

—  «YCTaHOBHUTBH CJIOBAPH KaK B IIA0JI0HEe» - CIIOBapy CUTHAJIOB OyyT yCTaHOBJICHBI KaK
B IIa0JIOHE;

— «YCTaHOBHUTHb HACTPOMKHM APXMBHPOBAHMS KaK B IIa0JOHe» - BCE HACTPOMKHU

apXMBHPOBAHUS CUTHAJIOB OyyT YCTAHOBJIEHbI KaK B I1a0JIOHE;

— «YCTaHOBUTBH YPOBHH TPeBOI KaK B IIA0JI0He» - €CIM YPOBHHU TPEBOI' JUCKEPETOB

ObUIM TIepeoIIpeIesIeHbl, TO OHU OyyT BBICTaBJIEHBI B COOTBETCTBHUH C IIAOJIOHOM;
—  «YcTaHOBHUTH aTPHOYTHI KaK B 1a0J10He» - HAOOpPbI aTpUOYTOB, a TAKXKE UX 3HAUCHUI
OyIyT yCTaHOBJICHBI KaK B IIa0JIOHE;

— «YcTaHOBUTH (PYHKUHM ONEPATUBHBIX OJIOKMPOBOK KaK B IIAa0/I0HE» - QYHKIUH

paspemtenuss BKJI/OTKIJI Oynyt ycraHOBIeHbI Kak B 11a0JIOHE;

— «YCTaHOBUTH CHT'HAJIBI OOPAaTHON CBSAI3M KaK B IIA0JIOHEe» - CUTHAIBI OOpaTHOM

cs13u TY u TP GynyT ycraHOBiIeHBI Kak 11a0I0HE;

— «YcraHoBuTh ¢opMarbl ¢aiiioB kak B madgoHe» - (HopMaThl CUTHAIOB-(ailioB

OyIyT yCTAaHOBJICHBI KaK B IIa0JIOHE.

[Mocne naxarus kaonku «OK» BbIgeneHHbIE Y3716l OyIyT M3MEHEHBI B COOTBETCTBUH CO
CBOMM Ia0JIOHOM M BHIOPAHHBIMH B JIMAJIOTOBOM OKHE yCIIOBHsIMH. KHOMKa «YCTaHOBUTH BCEM»
IpoJIesIaeT TO YK€ caMoe, HO He JUIsSl BBIIEICHHBIX B JIEPEBE Y3JIOB, a JJIS BCEX Y3JIOB B MOJENHU
UMEIOIUX TAKOH ke THII 11abJIoHa.

JUis OTHOBPEMEHHOTO 33JaHUsl OJMHAKOBBIX CBOMCTB OOJBIIOMY KOJMYECTBY CHTHAJIOB,
HEOOXOTMMO BBIJICNIUTH HX B TAOIHUIIE CBOMCTB 0OBbEKTHOM MOJIETTH U BBI3BaTh KOHTEKCTHOE MEHIO

«I'pynnoBoe n3mMeHenue cBoucTs...» (Puc. 2.7.5).

[ S —— 8x
[ sen | Anowet[i159 | asnoris) | Curran(d] | Teneyrpossenei+q | wsin®] | Tensperpreren(o] | Mirsetio]

Toymnotce omesee caoirt... |
. floSanmyganm. anTeAnEpOL...

Puc. 2.7.5 Tadauma cBoMCTB 00LEKTHOM MOIEIN

B otkpeiBmiemcst auanoroBoM okHe «IpymmoBoe m3meHeHWe cBOWUCTB» (cMm. Puc. 2.7.6)
MIPUCYTCTBYIOT CIIEAYIONIHE MO (TIEPBBIC YETHIPE MOJIST OTHOCATCS K CBSI3KE CHTHAIOB O0OBbEKTHOM
U TEJIeMEXaHWYECKONW MOJIEH, UX Ha3HaueHue cM. B 1. 2.9 «IlpuBszka oOBEKTHON MOIETH K

TCHCMCX&HI/IKC») .
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«TK» - BbIMagaoommii Cmucok, B KOTOPOM MEPEUNCIIEHBl BCE TEIEKOMILJICKCH 0ObEKTHON
mozaenu. Ecnu HeT HEoOXOOMMOCTH M3MEHSATh HOMEP TEJIEKOMIUIEKCA y CHUTHAJOB OOBEKTHOM
MOJIEJI, TO CJIEAYET OCTABUTh BEIOPAHHBIM «HE U3MEHSATHY.

«IIpouecc» - TekCToBOE IoJie, B KOTOPOE MOXKHO BBECTH HOMeEp Ipouecca (Lenoe
HOJIOXKUTENIbHOE YKci0). Eciin HeT He0OX0IMMOCTH U3MEHATh, TO €r0 CIeyeT OCTaBUTh ITyCThIM.

«ba3oBoe cMmeleHue» - TEKCTOBOE I10J1€, B KOTOPOM 3aJaeTcs 6a3oBoe cMmeleHue. Eciau Her
HEOOXOAMMOCTHU U3MEHSATh, TO €T0 CJIEYET OCTaBUTh IIyCTBIM.

«PexuM MpUBSA3KM» - BBINAIAIOIIUN CIIMCOK, B KOTOPOM MOXKHO 33JaTh PEXUM IPUBSI3KU K
TeneMexannuecko moxenu (cm. m. 2.9). Eciu HeT HEOOXOMUMOCTH H3MEHSTh, TO CIEIYeT
OCTaBUTH BHIOPAHHBIM «HE U3MEHSATHY.

«CroBapp» - BBINAJAIOLIUN CIHCOK, BBIOOPOM KOTOPOrO 3a/aeTCsl CIOBapb CHUTHAJIOB
(OCTYTIHO TOJIBKO JJISl TUCKPETOB U TEJICYIPaBICHU).

«En.u3m.» - BbIMajaromuil CHMCOK, BBIOOPOM KOTOPOTO 3aJal0TCsl €IUHMIIBI U3MEPEHHUs
(IOCTYTIHO TOJIBKO JJIs1 TUCKPETOB, aHAJIOTOB M CYETYUKOB).

«ApXUBHPOBATHY» - (ar apxuBHUpoBaHus. Eciu HEeT HEOOXOMUMOCTH M3MEHSTh, OCTABHUTH
IIPOMEKYTOUHOE 3HauUeHue ¢uiara (JOCTYITHO TOJBKO JJisl JUCKPETOB, AHAJIOTOB U CYETYMKOB).

«TpeBOKHOCTBY» - BBINAJAIOLIUN CIIUCOK, BBIOOP KOTOPOTO 33Ja€T YPOBEHb TPEBOKHOCTH.
Ecnin Her HeoOXOAMMOCTH H3MEHSTh, TO CJIEIyeT OCTaBUTh BBIOPAHHBIM «HE H3MEHSTbHY.
JloCTynHO TONBKO AJIs JUCKPETOB.

«3amackupoBaTh» - (uar O3HauyarolIMi, YTO CUTHAJ HYXKHO 3aMmackupoBaTb. Eciau Her

HGO6XO,I[I/IMOCTI/I HU3MCHATDH OCTABUTH IIPOMCKYTOUYHOC 3HAUCHUC (1).]'[211"3..

-%E? IpynnoBoe N3MEHEHWE CBONCTE l 2 &]
TH: 1-ACYT -]
Mpouece:

Ba30B0€ CMELLEHWE:
PEsiM MPHBSASKM: |He M3MEHATE - |
CnoBapb |PtDK - |
En.m3mM.: ||<B ({kunoBaTT) - |
ADXWBMDOBATE:
TpeBoKHOCTE: lABapMﬁHblﬁ - - ]
KoncraHta v
3HauqeHue
3aMackuposaTh

OTmera

Puc. 2.7.6 I'pynnoBoe u3MeHeHUe CBOICTB

ITocne HaxaTwsl KHOIIKH ((OK», BBI6paHHLIM B Ta6.III/II_Ie CHUTHAJIaM OOBEKTHOI MOJICIIN,

OyIyT yCTaHOBJICHHI BBIOPAHHBIE CBOWCTBA.

2.8 MeHedxep MHeMocxeM

[Tonp30BaTeNbCKUIA MPOEKT MOXKET coaepkarh MHeMocxeMbl (B ¢popmare TOPAZ Graphics
u/umu Modus) amns otoOpaxenust ux Ha APM nucneruepa M MHIUKAIIMHN OTIEPATUBHOTO COCTOSTHUS
TEJIEMEXaHUYEeCKOM cHUCTeMBbl. s ympaBieHHsT MHEMOCXeMaMH MPOEKTa MpeIHa3HAYEHO

nuanoropoe okHo «MeHemxep MHeMocxem» (Puc. 2.8.1), koTopoe BbI3bIBaeTCS 4epe3 IYHKT
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TJIaBHOI'O MCHIO <<HpaBKa9MeHe)1>Kep MHCMOCXCM...» UJIN YCPEC3 HAXKATUC HA COOTBCTCTBYIOIIYIO

KHOIIKY Ha ITaHEJIU UHCTPYMEHTOB.

+ Merenxep mHemockem D)
omeprvposars Id oxe| | A Pesairnposats caykebryio Memockemy. |
[re— aiin Tpaguxa Tun Macurabuposanne Oberr Tpynna nonszosarencii
[E10buias crema (crapas] obuanips TOPAZ Ocuosran Paspewerio AsumcrpatoperOnepatop ¢ TY:P3AT ocre
kY3230 B KPY3_220cB.tps TOPAZ Ocrosran Paspewuierio AapvmcrpatoperOnepatop ¢ TY:P3AT octe
E] KPY3 11048 KPY3_110cB.tps TOPAZ Ocrosran Paspewuierio AapvmcrpatoperOnepatop ¢ TY:P3AT octe
[E] AMTC (Hemcnpasocrs, Censs, Bnmkepsi) AMTC.ps TOPAZ Ocwosran Paspewerio AapvmcrpatoperOnepatop ¢ TY:P3AT octe
] AMTC (Asapws, Pabora sauum) ANTC2tps TOPAZ Ocrosmas Paspewerio AavrmcrpaToperOnepatop ¢ TY:P3ATocts
[l P3A220xB P3A_220.ps TOPAZ Ocroswan Paspewuiero AavrmcrpaToperOnepatop ¢ TY:P3ATocts
[l P3ALI0KE P3A_110.ps TOPAZ Ocroswan Paspewuieno AavrncrpaToperOnepatop ¢ TY:P3ATocts
[El PIAATUT P3A_ATitps TOPAZ Ocroswan Paspewuieno AavrncrpaToperOnepatop ¢ TY:P3ATocts
[l nexrponuranve (PSC) Inextponurenie PSC.tps TOPAZ Ocroswan Paspewuieno AamvrncrpaToperOnepatop ¢ TY:P3ATocts
E] fusrrocrina TM avarrocTiks Thips TOPAZ Ocrosmas Paspewerio AmcTpaTopeiP3ATocTs
E] Ansrrocrinca ACYTT avarnocTiks ACYTMaps TOPAZ Ochosman Paspewero AmuncTpaTopbiP3ATocTs
[E] TM KN 3onoTapescran-Tpecn TM KN 3oncrapeeckan-... TOPAZ Ocoswan Paspewuieno AauRmcTpaTopEEOnEpaTop € TY:P3ATocTs
] TM KN - Mimanne TM KN - Muranue.tps TOPAZ Ocoswan Paspewuieno AauRmCTpaTOpEOnEpaTop € TY:P3ATocTs
] Juarnocrika TM KN Awarvoctuka TM Kiltps TOPAZ Ocoswan Paspewuieno AauRncTpaTopOnepaTop € TY:P3ATocTs
[E] TM KN 4P 3onorapescran-Tpeckal TMKA YP 3onorapeecia... TOPAZ Ocoswan Paspewuieno AauRncTpaTopOnepaTop € TY:P3ATocTs
[E] TM KN 4P 3onotapescran-Tpecka? TMKA 4P 3onorapeecia... TOPAZ Ocoswan Paspewuieno AauRmcTpaTopeOnepaTop ¢ TY:P3ATocTs
Cosgars... ) & loBasurs... | [ @ Pescruposars.. | [ Sy Mpusssars.. X Yaanums Beepx Brvs

Puc. 2.8.1 Menenxep mHemMocxemM

OxHo «MeHemkepa MHEMOCXEM» MPEJICTABICHO JIEPEBOM, JIEMEHTAMH KOTOPOTO SBIISIOTCS
MHEMOCXEMBI HJIU TPYIIBl MHEMOCXEM MPOEKTa, a TAK)KE KHOMKAMH yIPaBIIEHUS, JOCTYITHOCTh
KOTOPBIX 3aBHUCHT OT BBIICJICHHBIX MHEMOCXeM. B cronlmax nepeBa mepedrcieHbl CBOWCTBA
MHEMOCXEM, HEKOTOPBIE U3 KOTOPBIX TOCTYITHBI U PEAAKTHPOBAHHUSL.

Beigenute MHEMOCXeMBbI MOKHO Ha)KaTHEM JIEBOH KHOITKM MBIIIM Ha COOTBETCTBYIOLIEM
JNIEMEHTE JepeBa MHEMOCXeM. B JepeBe peann3oBaH pEeKUM MHOXKECTBEHHOTO BBIJCIICHUS C
ucnonb3oBanueM kinaBui «Ctrl» u «Shifty. PemakrupoBanue qaHHbIX B TaOIUIE OCYIIECTBISIETCS
II0CJI€ IBOMHOIO HaXKaTHsl HA COOTBETCTBYIOLIEH STYEHKE.

Menempkep MHEMOCXEM TI03BOJIIET CO3/1aBaTh HOBBIE MHEMOCXEMBI H/HIIM  TPYIIIIBI
MHEMOCXEM, JJIsi 3TOro HeoOxommmo Haxarh KHOMKY «Cozmarb». Ilocme storo otkpoercs

nuanoroBoe okHo «Co3nanne HoBoi MHeMocxeMbD» (Puc. 2.8.2).

- Co3aaHue HOBOW MHEMOCKEMBI &Iﬂ_hj

HaseaHne: Hosas cxema 1.ips

@ Mremocxema

_) Tpynna MHEMOCXEN

@ TOPAZ Graphics ) Modus

MpukpeniaTe BrbnuoTexkK rpatduUeckiy TUNOE
topaz_tsb.tl [TOPAZ TSE]
Lib. il [TOMAS CEPBMC]
Lib.l [TOMAS SHEPMO]

[ BolaenuTe Boe fubnnoTexu

TpMKPEATE rPYNMkl NoNbI0BaTEne
ALMMHUCTDATOPEI
Onepatop c TY
P3A
MocTe

[BbIﬂEﬂMTb BCE rpynnel I'IOJ'IbEOBETEﬂElT‘]

L&

Puc. 2.8.2 Co3nanue HOBOII MHEMOCXEMBI

B mome «Ha3Banme» HeoOXommMo BBECTH Ha3BaHHE MHEMOCXeMbI. Jlamee HeoOXoaumo

YKa3aTrb, YTO MBI CO3a€M MHEMOCXEMY HJIU I'PYIIITY MHEMOCXEM.
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Ecnmu Obuta ykazana «MHemMocxeMa», TO HEOOXOAMMO BbIOpaTh THUI TpaduuecKont
MOACUCTEMBI 3TOM MHeMocxeMbl. [y BbIOOpa AOCTYIHBI J[Ba TUIA TpapUUECKUX MOJICUCTEM C
kotopbeiMu padbotaer Model Creator: « TOPAZ Graphics» u «Modusy.
Jlanee HeoOXOAMMO YCTAaHOBUTH (IQXKKM HAIOpPOTUB JOCTYNHBIX JJIS BKJIIOUCHHS B
MHeMocxeMy  OuOmmuorek  rpaduueckux TumoB. Cnucok  OMONMMOTEK  3aBUCHUT  OT
3apErUCTPUPOBAHHBIX HA 9TOW MAIIMHE TOJCUCTEM.
Taxxe HE0OXOIMMO BBIOpATh TPYHIBI MOJB30BATENECH, KOTOPHIM OyIeT IOCTyNHA JaHHAs
mHemocxema B APM. 1o ymom4anuio BBIOpaHbI BCE TOCTYITHBIE TPYTIITBI TIOJIb30BaTENeH MPOEKTA.
[Tocne naxaruss Ha KHOMKYy «OK», Oymer cozmaHa HOBas MHEMOCXEMa C BBEICHHBIM
Ha3BaHWEM M IIOMEIIEHAa B TEKYLIIUMH IPOEKT, aBTOMATUYECKU K HEH OyayT MOAKIIOYEHBI
BbIOpaHHbIe OMOIMOTEKU rpaUUECKUX THIIOB U 3a/laHbl YKa3aHHBIE I'PYIIIbI I0JIb30BATEICH.
Knonka «PegaktupoBars» npeaHasHadeHa JUlsl pelaKTUPOBAaHNs MHEMOCXEMBI BO BHEIITHEM
penakrope TOPAZ Graphics Editor, oHa OyzeT akTUBHA, €CJIH PEAAKTOP KOPPEKTHO YCTAHOBIICH
B CUCTEME.
Knonka «IlpuBsizath» npeaHasHaueHa Ui NPUBSI3KU CUTHAJIOB OOBEKTHOM MOJENIN K
rpapuueckuM oOBbeKTaM MHeMocxeM. llocie e€ HakaTHs OTKPOETCS MOIYIb TPUBS3KHA K
MHemocxemaMm (cMm. 1. 2.10). JIoCTynmHOCTh KHONKHM OIpPEIENIeTCs HaJIUYUeM B CHUCTEME
KOppekTHO ycTtaHoBleHHOro ActiveX moxmyns Topaz Graphics win Modus (B 3aBUCUMOCTH OT
TUIIAa MHEMOCXEMBI).
KHnonka «YnanuTe» npeqHasHaueHa 1Jis yAaJeHHs BBIOpaHHBIX MHEMOCXEM U3 IIPOEKTa, IPU
3TOM Takke OynyT ynajieHsl (ainbl MHeMocxeM. CrellyeT yuuThIBaTh, 4TO OyAyT yZlajJeHbI BCe
BbI/IEJICHHBIE MHEMOCXEMBI.
Kuonku «BBepx» u «BHU3» npenHazHadeHbl 1715 IepeMEIeHUs] BBIOPAHHBIX MHEMOCXEM
BBEpX WJIM BHU3 CPEIU COCEOHUX MHeMocxeM. MHemocxembl OynyT oToOpaxensl B APM B Tom
e TOpsIZIKe, B KAKOM OHM IPE/ICTABJIEHbI B TA0IMIIE MEHEIKEPA MHEMOCXEM.
B nepeBe MeHekepa MHEMOCXEM MPE/ICTABIEHBI CIIEAYIOLINE CTONOIBI:
— «Ha3BaHue» - Ha3BaHNE MHEMOCXEMBI 110]] KOTOPBIM OHAa OyeT ¢purypuposars B APM;
— «®aiia» - Ha3BaHUE (ailyla B KOTOPOM XPaHUTCSI MHEMOCXeMa. 3eCh yKa3aH OJUH U3
¢aitnos u3 nanku npoekra./Muemocxembl/ TOPAZ/. Ilpu penakTupoBaHUM 3TOTO MO,
U3 BBIMAJAIOIIEr0 CIHCKA MOXHO BBIOpaTh TOJNBKO (pailiibl, KOTOpble HE yKa3aHbl B
JPYTUX MHEMOCXEMaX;

— «I'padguka» - Tun rpadpuyecKoil MOJCUCTEMBI B KOTOPOH CO3/1aHa MHEMOCXEMa, MOYKET
MPUHUMATH OAHO U3 cienyomux 3HadeHuil: « TOPAZy, «Modusy;

—  «Twum» - TH MHEMOCXEMBI: OCHOBHAsI, HABUTaTOp WM IVIaBHAas (CM. JOKyMEHTAIMIO Ha
Topaz Scada);

—  «MacmTadupoBanme» - pa3pelieHue WM 3alpeT MacIiiTaOUpPOBAaHUS MHEMOCXEMBI

npu otobpaxenuu e€ B Topaz Scada;

—  «O0beKT» - B 3TOM CTOJOIIE 3a/1aeTCst 00BEKT aBTOMATH3AIIUH, KOTOPOMY MPUHAITICKHUT

MHeMmocxema. Ecnu MHeMocxeMa MpUHAUIeKUT OTHOMY M3 00BbEKTOB aBTOMAaTH3allMY,

TO IIPU KIIOHUPOBAHUU CTO KOH(pI/Il“ypaLII/II/I, OHa 6yI[eT KIIOHUPOBAHA BMECTC C HUM;
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— «Poagutenbckasi MHEMOCXeMa» - B O3TOM CTOJIOIE MOXKHO 3a/1aTh POIUTEIHCKYIO
MHeMocxeMy A (hopMUpoBaHUs nepapxuu MEeMocxeM B Topaz Scada;

— «I'pynna nmosab3oBaresiei» - B 3TOM CTOJIOLE MEPEUUCIICHBI TPYIIIbI TOJIb30BATENCH,
KOTOphIM OyzeT nocTymHa JaHHas MHemocxema B Topaz Scada. M3mMeHuTH rpynibl
MOJIb30BaTeNieii BHIOPAHHON MHEMOCXEMBl MOXKHO JBOMHBIM Ha)KaTHEM, BBI3BaB

JINaJIOTOBOE OKHO BBhIOOpa rpymi noJib3oBarenei (Puc. 2.8.3).

- -
%.:-?‘ [pynns NoAB30E... |i|i:_h]

|BbluenMTb BCE | | CHATL BCe |

| AgMuHMCTpaTOpEI
| Onepatop
P3A

[ 9,9 ] | OTMeHE

e

Puc. 2.8.3 N3meHeHue rpynnsl nojab3oBareJiei

Knonka  «PemaktupoBarh  CIOyKEOHYIO ~ MHEMOCXEMY...»  IpEIHAa3HAYeHA  JUIA
penakTupoBaHus Bo BHemrHeM penaktope Topaz Graphics Editor ciaykeOHBIX MHEMOCXeM
IPOEKTa, B KOTOPBIX XPaHATCS MOJIb30BaTebckie rpadudyeckue Tumbl. [Ipy Ha)KaTUK HA KHOIIKY
BBINAJIACT JOMOJHUTENbHOE MeHI0 (Puc. 2.8.4), B KOTOpOM HEOOXOIMMO BBIOpATh MOJICHCTEMY, C

KOTOPO# Oy/ieT acCorMupoBaH rpaduIeCKUi THII.

“
7 =i
[ @ PenakTHpoBaTh cy#ebHylo MHeMoCXeny. . ™ ]

PoguTensck: TOMAS SHEPTO ia noL3oEaTENEN

Agrnnucrpatoper; Onep..,

Aprunuctpartope; Onep...

Puc. 2.8.4 Boi0op noacucreMbl, ¢ KOTOPOIi acCOUMPOBAH rpadguyeckuii daiia

BHeceHHBIE H3MEHEHUS B CBOMCTBA MHEMOCXEM nonaayT B MOACIIb ITOCJIC HAXKATHUA KHOIIKU
«OK» umm ((HpI/IMCHI/ITb» AUAJIOrOBOr0 OKHa MCHCKEpa MHCMOCXCM. Ecimu HCO6XOI[I/IMO

OTKa3aTbCs OT U3MEHEHUI CJICAYCT HAXKATb KHOIIKY «OtmeHay.

2.9 [lpuesizka 06LeKmMHOU MoOeniu K mesieMexaHuKe

OnaHuM M3 BaXHBIX MOMEHTOB CO3/IaHHS MPOEKTA SIBIISETCS YCTAHOBJICHHE CBSI3U MEXKIY
00BEKTHON MOJICIIBIO M MOACIBIO TeIEMEXaHUKHU. JIJ1s1 3TOT0 KaXKIbpIi CUTHAT 0OBEKTHON MOICITH
CBA3LIBAETCA C TEJIEMEXaHUYECKUM CUTHajIoM. Eciii curdai oObeKTHOH MOAEIH MO0 KaKUM-ITHOO0
MPUYHHAM HEBO3MOXHO MPHUBS3ATh K TEIEMEXaHUYECKOMY CHTHAIY, TO OH JOJDKEH OBITh ymaJieH
win 3amMackupoBaH. OJIUH U TOT ke TeTIEMEXaHUIECKUI CUTHAT MOXKET OBITh CBSI3aH C JIBYMS WU
Oosee curHanaMu 0OBEKTHOW MoJienu. B cBoto ouepesb, CUrHaia 0ObEKTHOM MOIETTH MOXKET OBITh
CBsI3aH He 0oJIee YeEM ¢ OQHHUM TeJIEMEXaHUUYECKUM CHUTHAJIOM.

st Toro 4ToOBI cUTHAT OOBEKTHON MOJENHM MOT TPUBS3AThCS K TEIEMEXaHUKE, eMy
HEOOXOMMMO yKa3aTh HOMEp TEJICKOMIUJIEKCa, HOMEp Tpoliecca W HOMEpP TEeJIEeMEXaHHUECKOTO

curHama B ©0Oa3ze DAS. Drta cBs3ka OJHO3HAYHO OMpEAEISIET TO3WIMI0 CHUTHala B
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TeJleMexaHnueckor Mozenu. T.K. 3a7aBaTh TaHHBIM HAOOp YHCEN JUIS KaXJIOTro CUTHaja KpailHe
YTOMHUTENBHO, TO JUISI CBSI3KM OOBEKTHON U TEJIEMEXaHNYECKOM MOJIETTN NCTIOIb30BaH CIETY O
MOJIXO/1, Ha3BaHHBIN «OTHOCHUTEJIbHBIM PEXKMUMOM» IIPUBS3ZKU.

Beneno nonsarue «bazoBoro y3inay, y3ia OTHOCUTEIBHO KOTOPOr0 y TEKYILETO CUTHAJIA WIH
y371a 3a/1aeTcs HOMEp TeJEKOMIUIeKca, HOMEp Mpoliecca U paccuuThiBaeTcs HoMep B 0aze DAS.
Jlns Tekyiiero curuana 0a30BbIM MOXKET SIBJISTHCS TOJIBKO OIMH U3 POAUTEIHCKUX Y3JIOB.

s onpenenenust HoMmepa B 6aze DAS Obu10 MCTIONIB30BaHO MOHATHE CMELICHUS HOMEPA B
6aze. CMmeleHue - 3To YUCiI0, KOTOpoe HeoOXonumo nmpubaBuTh K HoMepy B 6aze DAS 6a3oBoro
y371a, YTOOBI IOTYYUTh COOCTBEHHBIN HOMEp B 6aze DAS.

Homepa TenekoMIuIekcoB U MPOIeccoB, 0a30BbIE Y3IIbI U CMEUICHUS 33JaI0TCS HE TOJBKO
JUISl CUTHAJIOB OOBEKTHOM MOJIEIH, HO U JIs y370B. T.K. 6a3b1 DAS 11 Ka)X0ro THIa CUTHAJIOB
(IMCKpeTHl, aHAJIOTH, CUETYHMKH, TEJCYIpaBIeHUs U (ailsibl),MMEIOT HE3aBUCUMYIO HyMepalluio,
TO JJIsL Y3JI0B Ha0Op MapamMeTpoB JUIsl MIPUBSI3KH 3a0aETCs MATh pa3 MO OJHOMY pa3y Ha KaxIbIi
tun currana. [Ipu ucnonb3oBanuu Takoro Mmerona Homep B 6aze DAS xoHeuHoro curnana Oyaer
PaBeH ero CMEIIEHUIO TUTIOC CyMMe CMETLEHHH (JJaHHOTO THUIIA CUTHAJIOB) BCEH 1ETOYKH 0a30BBIX
y3JI0B.

Hanpumep: mns curnana «Jluckperl» 3agaHo cMenienue B 0a3e paBHOE 8, B KayecTBE
0a30BOro y37a AJisl HEro 3a7aH y3en «Y3enl». «Y3enl» uMmeer cMmelieHue Ui TMCKPETOB paBHOE
3. s y3na «Y3enl» B kadecTBe 0a30BOro ysna 3ajaH y3enl «Y3en2». Yzen «Yszen2» ans
JIUCKPETOB HMMEET: HOMEp TeJieKoMIuiekca paBHbIi 210, Homep mnponecca 0, cmemenune 1360.
Takum oOpa3om, ecnu y curHana «Jluckperl» 3agaH OTHOCHTENBHBIM pPEXUM HPUBS3KU, €ro
HoMep B 6aze DAS Oyner pasen: 1360+3+8=1371. Homep Tenexomruiekca pasen 210, a Homep
nporuecca paseH 0.

Yropsaa10unuB HOMEpPA TEIEMEXAaHUYECKUX CUTHAJIOB U MCHOJb3Ys LEMOYKH 0a30BBIX Y3JI0B
CO CMEIICHHUSAMHU MOYKHO aBTOMAaTU3UPOBAaTh IPOLIECC CBSI3KM OOBEKTHOW M TeJIeMeXaHHU4eCKOM
MOJEIIN.

[TapameTpsl CBSI3KM OOBEKTHOW MOJEIH 337al0TCs B TaOMUIE CBOMCTB OOBEKTHON MOenu
(Puc. 2.9.1). Ha Bknnazike «Y3em» npuBeieHbI TapaMeTpbl IPUBSI3KH BBIACICHHOTO Y371a OObEeKTHOM
monenu. Ha 3Toif Bkiagke oToOpaskeHO MATH CTPOK, MO OMHOM Ha Ka)AbId TUI CUTHAIOB. B
ctonbue «Ha3zBaHue» mocie Ha3BaHUsS y3Jla BBIBOJUTCS TUII CHTHaja, AJS KOTOPOTO 3aJlaloTCs
napaMeTpbl IPUBSI3KHU.

Cronbupr «TK» (Homep Tenexomiuiekca), «IIporece» (Homep mpoiiecca) AOCTYIHBI IS
pPEeaKTUPOBAHMSI TOJBKO €CIM OTCYTCTBYET Oa30BbIM y3€Nl HJIM HCHONb3YETCS «aOCOIIOTHBIN

PCKUM» ITPUBA3KH.

[TafnMua cEoMCTE 0BbexTHOH Mogen

vaen | puacper[214] | avanor[s] | cuerwmco] | Teneynpasnerwe[s] | waiinfo] |

Ho;nep My Hassanme TK I'Ipouecc Bazopoe cmemenwe Homep B 6ase Pemwm npreaskm BazoBbii y3en

(%)

220 kB K1 UentpansHas-Awmne - Juckper OTHoCKTENRHEIR

T ST —r— -n———

220 kB K1 UentpansHaa-Awmne - Cugtumnk OTHoCHTENBHEIA

ra

220 kB K1 UentpaneHas-Awmne - Teneynpasnexne 0 1 OTHocuTENBHBIR

v w
=R

220 kB K Uentpanenan-Awune - $aiin 0 0 OTHocuTeABHBIR

Puc. 2.9.1 Ta6suna cBOMCTB 00beKTHOM MoIe M (BKJIAAKA Y3e1)
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Ha Bxnaakax «/luckper», «Ananor», «Cuéruuk», «TeneynpaBienue» u «Dailmn»

OTCOPTUPOBAHBI TAPAMETPbI MPUBSA30K CUTHAJIOB, TIO OAHOM CTPOKE Ha KaX bl CUTHAJ.

[Tabmua ceoiicTe ofibexTHol Mogen
vsen | Onacper[214] | Ananor[5] | Coereu[0] | Teneynpasnerme[s] | osin[] |
Ho:nep Myts Hazeanme TK  Mpouecc bazosoe cmeulenme Homep e Gaze  Pewum npueaskm Bazoewiii yzen
220 kB\KJ1 LenTpansHaa-AunHo\ 38 Monowenue OtHocuTensHbIA
N T e S B
3 220 kB\K/T Uentpanenaa-Awmnnc\ WP I CLU Monoxerne 0 OTHOCHTENEHEIA WP I CL
4 220 kB\K]T LerTpansras-AwnHot\LLP T CLL Monoxenne 2 OtHocuTenEHEIR WP I CL
5 220 kB\K/1 UentpansHan-AwnHo\JIP MonoseHne 5 OTHOCHTENRHBIRA np
3 220 kB\KJ1 UenTpanenan-Awnno\3H WP TCW  MonoseHue 1 OtHocuTensHbIA 3HWPICW
7 220 «B\KN Uentpaneran-Awmno\3H WP T CLI 3 Ortnocutenersni 3HWPICLW
8 220 B\ UenTpanenas-Awuno’\3H NP 6 cn BT Monosxenue 7 OTHOCHTENEHEIA 3HNPect. BN
9 220 «BAK UenTpaneras-Awmno'3H /IP 6 cr. 3B TMonoserne 6 OTHocuTensHBIA 3H/IP s cT. 3B
10 220 kB\K/ U entpanenan- Awmnct 311 OTKAKYEHNE OT 33LLUMT 0 OTHOCHTENRHBIRA Azm
11 220 kBAKN Uentpanenan-Awnnch 311 CpaBatbiBanme aud 3aLLmThl 1 OTHOCHTENEHEIA Azn
12 220 «B\KN Uentpanenan- Awmnch 3711 Cpatareisanue gud samtel dasa A 2 OtHocuTENEHEIR Azm
13 220 kB\K/ U entpanenan- Awmnct 311 CpatateiBanue aud 2aLLmTel haza B 3 OTHOCHTENRHBIRA Azm

Puc. 2.9.2 Tabauua cBoiicTB 00beKTHOM MoeH (BKJIaaAKa Jluckper)

Jis oGnerueHust MOHUMaHUs, Kak ObUI pacCUMTaH KOHEUHBIH HoMep curHaia B 6aze DAS,
MO>KHO HABECTH KypCOp MBIIIM Ha COOTBETCTBYIOILYIO sueiiKy crtomoua «Homep B 0aze», 1o
HOSIBJICHHS BCIUIBIBAIOIICH IMOACKA3KH, B KOTOPOM OyJIeT MOKa3aHO CYyMMOW KaKuUX CMEUICHHUH
apisiercss Homep B 6aze (Puc. 2.9.3).

TK  Mpouecc Basosoe cwewenne Home|;n base  Pexwm npmeaskm

OTHockTENBHBIA

|--—q Grocment |
DCHTEﬂbeIIﬂ
1r+0+12
o DCHTEﬂbeIM

OTHocuTeneHEI

0
2
5
1

OTHoCHTENEHEIR

Puc. 2.9.3 Homep B 6aze

Ecnu nomyuuBmmiics B pesynprare pacuera HoMep B 0aze okaxercs Ooibmie 65535
(MakcUMalbHO BO3MOXKHBIH HOMep B 0a3e DAS) mnu Mmensme 1 (MUHMMaabHO BO3MOXKHBIM
HOMEp), TO B TaOJIMIIE OH OyJIET 0TOOPaXKaThCsl KPACHBIM I[BETOM.

Ecnu OTHOCHTENBHBIA PEXUM TPUBSI3KH HE TOIAXOAUT JJISi KAaKOrO-JIMOO CHUTHANA, TO €My
MOYXHO BBICTaBHTBH «a0CONIOTHBINA PEXKHUM» NPUBSA3KH B cTonoOne «Pexxum npussizkmy». [lpu sTom
MOKHO BPYYHYIO 33JlaThb €r0 HOMEp TeJIEKOMILIeKca, Homep mnpouecca. Ero Homep B 6a3ze DAS
OyneT paBeH 0a30BOMY CMEIICHUIO.

Ecnu TenemexaHn4eckuil curHall peTpaHCIUpyeTCs B APyTUe TeIEKOMITJIEKChI/TIPOLIECChI, TO
B KauecTBE MapaMeTpOB MPUBA3KH MOXKHO 3a/laBaTh HOMEp TEJIEKOMIUIEKCa, HOMEp Ipoliecca U
HoMep B 6aze DAS u3 m0060#i TOUKH LIETIOUKH PETPAHCIIALINY.

CBs3aTh CHTHaJIBI OOBEKTHOM M TEIEMEXaHHMYECKOH MOJCIH MOXKHO TaKXe METOIOM
NepeTacKUBaHMsI TEJIEMEXaHWYECKOrO CHTHajla B sueiiku cTosdioB «ba3zoBoe cMmelieHue», win
«Homep B ©0a3ze» Tabmuupl cBOWCTB o00bekTHOM Mozaenu. Ilocme mneperackuBanus, y
COOTBETCTBYIOILETO CUTHAJIA Oy/IeT BHICTABJICHO CMELIEHHE TaKUM 00pa3oM, YTOObI OH OKazaJcs
CBSI3aHHBIM C TeJIEMEXaHUYECKUM CUTHaJIoM. OcTaeTcs TOJIBKO BHICTABUTh HOMEP TEIEKOMIUIEKCa
U mporiecca y 6a30BOro y3ia, eCii UCHOJIb3YETCsI OTHOCUTEBHBIN PEKUM NMPUBSI3KH.

Ha3Banus curHaiaoB OOBEKTHON MOJIENH, MPUBSA3aHHBIX K TEJIEMEXaHUYECKUM CHTHAJaM,

MOACBCYUBAKOTCA CHMHHUM IIBETOM B JCPCBC 00BEKTHOM monenu. Ha3paHus TeleMexaHHYeCKUX
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CUTHAJIOB, IPUBSI3aHHBIX K CHTHATIaM OOBbEKTHON MOJIEIH, TAK)KE MIOICBEYMBAIOTCSI CHHUM I[BETOM.
Ecnu renemexaHndeckuii CUTHAI OBLIT PETPAHCIMPOBAH U3 IPYTOTO TEIEKOMILIEKCA UITH ITpoIecca
U He ObUI IpUBS3aH K TeJIeMEXaHHKe, TO €ro Ha3BaHuE oToOpakaercs cepbhiM LBeToM. Eciu
MPUBSI3aH K TeJIEMEXaHUKe, TO €ro Ha3BaHHe 0TOOpaxaeTcs OJIeJHO-CHHUM I[BETOM.

Ecnu TenemMexaHMYECKHil CUTHAlI HMMEET MpPUBA3KY Cpa3dy K HECKOJIbKHM CHUTHAJIAM
00BEKTHOM MOJEH, TO MEepe] ero Ha3BaHWeM OoToOpaxkaercs [*X], rme X — KOJMYeCTBO TaKHX
MIPUBS30K.

Jis  Toro 49ToOBI y3HATh, C KaKUMH CUTHAJlaMd OOBEKTHOM MOJENH CBSI3aH
TEJIEMEXaHUUYECKUU CUTHAJ, HEOOXOAMMO BBIJICIIUTD €T0 B JEPEBE TEIEMEXaHUUECKON MOCIIH ITPU
Haxkaroil knaBumie «Alty. [Ipu sToM, ecnu TeleMEXaHWYECKH CUTHANl MPUBS3aH K CHTHATY
OOBEKTHOM MOJIENIM, TO COOTBETCTBYIOIIMI CHUTHAll B JepeBe OOBEKTHON MOJEIN CTaHeT
BBIJICJICHHBIM W Ha Hero mnepemectutcs (okyc. Eciau TenemexaHM4ecKHMH CUTHAN TNPUBS3aH
OJTHOBPEMEHHO K HECKOJbKHM CHUTHallaM OOBEKTHOH MOJENH, TO OYEepeIHOE HaKaTHe JIeBOH
KHOIIKU MBIIIN HA HEM, TIPU HaXKaToM KiaBuie «Alty, mepexinouuT Gpokyc Ha caenyonuil Curan

00BEKTHON MOJICITH.
2.10 lMpuesizka 06LeKMHOU MoOesiu K MHEMOCXeMam
2.10.1 OnucaHue Moayns NPUBA3KKU

Jlist mpuBA3KK 0OBEKTHONM MOJIETTH K MHEMOCXEMaM He0OX0IUMO BBIOPATh IMMyHKT ITIABHOTO
menio «lIpaBka—>IIpusszka k TOPAZ Graphics...» mocie 3TOro OTKpOeTcsi TUaJIOrOBOE OKHO
monyist npuBsizku (Puc. 2.10.1).

Monynb TPUBS3KA UMEET JBE OCHOBHBIC pa0oune oONacTh: AepeBO OOBEKTHOW MOJEIH H
oOmacte 0TOOpa)keHHs MHeMOcXeMbl. JlepeBOo 0TOOpakeHHUsST MHEMOCXEMblI MOJHOCTHIO
AQHAJIOTMYHO TAKOMY K€ JIEPEBY U3 OCHOBHOI'O OKHA MPHJIOKEHUS, 3a UCKIIOUEHUEM TOTO, YTO B
MOJyJi€ TMPUBSA3KU DJIEMEHTHI JEepeBa PACKPALIMBAIOTCS CHHUM IBETOM B Cllydae, €CIU OHHU
NPUBSA3aHBI K Ipa)uuecKOMY IEMEHTY CXEMBI.

B oOmactu oToOpaskeHHsI MHEMOCXEMBI 3arpykeHa TeKylas MHemocxeMa. Eciu
MHEeMOocXeMa He TIOMeNaeTcs B 001acTh — MOSABIISIIOTCS MOJIOCH! TPOKPYTKU. MacmrabupoBaHue
MHEMOCXEMBbl TPOU3BOAMTCS BpallleHHEeM Kojeca MBI Mpu Haxkaroil kmasume «Ctrly
(cranmaptusiil nist Topaz Graphics Meton).

Boinenenue 010k0B HA MHEMOCXEME MPOU3BOAUTCS Ha)KaTWEM JIEBOM KHONKHU MBIIIM Ha
o0nacth, 3aHMMaeMyto Os1okoM. Eciiu 0510k siBisieTcsl BIOXKEHHBIM B IPYToil, Oosee KpynHblii OOK,
TO €r0 MOXXHO BBIIETTUTh HAKATHEM JIEBOW KHOIIKH MBIIIW TP HaxaToi kiapuiie «Shifty.

B BepxHell yacTH OKHa pacloJIOXKEH BbINaJaroluil criucok «MHeEMocxemMay, coaep KAl
CIHMCOK MHEMOCXEM MpoeKTa. Bribop 1106011 MHEMOCXEMBI, OTIMYHON OT TEKyIIeH, IpUBEAET K
3arpy3Ke 3TO MHEMOCXEMBI B 0071aCTh OTOOPaXKEHHUS MHEMOCXEMBI.

Knonka «PemaktupoBarh» mpenHa3HaueHa JUIsl OTKPBITHS TEKylle MHEMOCXEMBI BO
BHemHeM penaktope TOPAZ Graphics Editor. Pabota Momysist mpuBsi3KH TIPH ATOM OJIOKHPYETCS
1o 3akpeitust TOPAZ Graphics Editor.

Buuzy pacnonoxens! kHonku «OK» n «OTMeHa», Merole CTaH1apTHOE ISl AUaJIOTOBOTO

OKHa 3HaQ4YCHHC. HpI/I HAXXaTUKU Ha KHOIIKY «Ot1MmeHa» Bce N3MCHCHHA, KAaCAOIIUCCA TIPUBA30K,
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BBIIIOJIHEHHBIE B JTaHHOM ceCcCuu, 6y,HYT 3a0bITEL. VICKIIIOUEHHEM SIBIISICTCS COCTOSHHC,
CO6CTB€HHO, MHCMOCXCMBI, B CJIy4dac, €CJIIM OHa PCAAKTHPOBAJIIACh BO BHCIIHCM PCAAKTOPC B

TEUEHHE JAaHHON CECCHUMU.

'% Mpueazka mogenu k TOPAZ Graphics - CA\DOC\TepazDocumentFlow\Source\Codt JokymenToobopot\MC N2422 Jaunan\MHemooeme TOPAZ\OBwan tps - [m} X
MHemocxema: | OBwan cxema NC o PeaaKTHpoOBaTE CXEMY. .. MpuBAsaTe DOPMAT ZHAHEHNA: l:l DOPMAT HAZBAHMA:

“4 LobaeuTe aefictene | M YaanuTe AefcTEMe M AobasuTe wHAMkaTop | M YaanuTs wHavkatop | & | |MoxaszaT AsiicTaus ,@ ,E)

v £ MA0 "MO3CK"
v 33
': MNC 482 JauHan
v &an
~ . Mockea
€ uyc
| HENGEETS

Omera

Puc. 2.10.1 IIpuBsa3ka 00bLeKTHOI MOe/ I K MHeMOcXeMaM
2.10.2 TpuBnA3ka y3noB Moaenu no wabrnoHam

Ecnu y3en oOBbeKTHON Momeny co3JaH HO MAOIOHy W 3TOT MAOIOH MMeEeT 3apaHee
OTIpe/IeTICHHBIC MPaBWIa MPUBS3KU K rpaduueckoMy OJOKY, TO TaKOW y3ell MOXKHO CBSI3aTh C
COOTBETCTBYIOIIUM TpaduuecKuM OJTOKOM B aBTOMATHUECKOM PEXUME.

Jl7ist 5TOro HY)XHO BBIAENHUTH Tpadudeckuil 010K B 00NACTH OTOOPaKEHHS MHEMOCXEMBI
(mpu 3TOM BOKPYI HEro TMOSBUTCS 3€lieHas NYHKTHpHAs paMKa) MU MEpPeTIHyTh ero Ha
COOTBETCTBYIOUIHIA y3el iepeBa 00bekTHOM Mozienu. [IpuBsi3ka BO3MOYKHA TOJBKO B CIydae, eClind
11a0JIOH COIEPIKUT MTPABUIIA TIPUBSI3KH K TAKOMY THITY OJIOKaM.

Taxke MOXHO BBIJICTHTH TpadudecKuil OJIOK U COOTBETCTBYIOIIMNA €My y3ell 0ObeKTHOMN
MOJISJIA ¥ HaXKaTh KHOMKY «IIpuBs3aTh aBTOMaTHYECKI.

OpuH y3en 00beKTHON MOIETTH MOXKET OBITh MPHUBSI3aH K HECKOIBKUM rpaueckuM Ookam
OJTHOBpEMEHHO. B ciyyae MOMBITKM MPUBS3KHU K Y311y OObEKTHON MOAENH, KOTOPBIH yXKe UMeeT
MPUBS3KY, OyZeT 0TOOpaskeHO AMATOT0BOE OKHO BhIOOpa mpuBsi3ku (Puc. 2.10.2), B koropom OyayT
nepevrclieHbl MPUBS3KHY y31a. B ciydae, ecnu OyzeT BeIOpaHa O/1HA U3 CYIIECTBYIOIINX MPUBSI30K,
TO OoHa Oynet 3ameHeHa. Eciu Oyner BeiOpaH myHKT «Co3/1aTh HOBYIO...» - OyJIET cO3/laHa HOBas

MPUBSI3KA.

Co303Th HOBYHD. ..

2 [OBwan cxema) l

OK ][ OTmeHa ]

Puc. 2.10.2 OxHO BbIOOpa NPUBA3KH
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2.10.3 Jo6GaBneHue AencTBUMU CXeM

C mo0ObIM rpadudecKiM OJIOKOM MHEMOCXEMBI MOXKET OBITh aCCOIMUPOBAHO «/leiicTBHe.
JleiicTBrue OOBIYHO BBITIONHSACTCS NMPU OIHOKPATHOM WJIA JIBOHHOM Ha)XaTHH (ITO MOHSITHO W3
HA3BaHUS JICHCTBYS) HA COOTBETCTBYIONIMI rpaduueckuii 6ok B TOPAZ Scada.

s noGaBineHus: [ecTBUs K rpaduueckoMy OJI0KYy HEOOXOIUMO BBIACIHUTH €ro B 00IaCTH
0TOOpaXEHUsI MHEMOCXEMBI M HaXKaTh KHONIKY «Jl00aBUTh AelicTBUe» Ha BepxHeil manenu. Ecmu
K 3TOMY OJIOKY y’ke ObLIO 100aBIeHO AEHCTBHE, TO OyJeT TOCTYIHA KHOTKA « YIAIUTh IEHCTBHEY,
Ha)KaTHE Ha KOTOPYIO YAAJIHT JEHCTBUE C ITOTO IpaduuecKoro OI0Ka.

[Tocne moGamiieHust HEHCTBHs OyJeT MOKa3aH CHUCOK JOCTYITHBIX JIEHCTBUH, B KOTOPOM
BBIOpaHHBIM OyzieT noOaBieHHoe nerictBre. [Ipu BeIOOpe mpyroro 010ka ¢ 100aBICHHBIM K HEMY
JIPYyTUM JICHCTBHEM, B CIHCKE IOCTYITHBIX JICHCTBHI BBHIODAHHBIM OKQXKETCSl JIPYTOM ITYyHKT.
Crmcoxk He Oyer oTroOpakeH, eciii K OJIOKY He ObLIO JOOABJICHO IEeHCTBUE.

Jlist m3MeHeHus1 IeHCTBHS UCTIONB3YETCS BBIMAJAIOIINN CIIMCOK C TIEPEUNCIIEHHBIMU BCEM
JOCTYITHBIMHU JICHCTBUSIMH.

HekoTopbie neiicTBus TpeOyIOT 3aJaHusi JONOJHHUTENBHBIX mapamerpoB. Hampumep:
neiicrBue «llepexom Ha cxeMy» MOTpeOyeT B KayeCTBE JIOMOJHUTEILHOTO MapaMeTpa BhIOpaTh
OJIHY M3 MHEMOCXEM IPOEKTA, Ha KOTOPYIO OyJIeT OCYIIECTBISATHCS TIEPEXO]I.

Cnucok noCcTynHbIX IeicTBUi npuBeaeH B Tabm. 2.10.1.

Tao. 2.10.1 Cnucok aeiicTBuii
Ha3Banmue neicTBus Onmucanmue aeiicTBus
BrliiTn U3 npuioxkeHus

BelifTu 3 npusokeHus (A1BOHHOM 1IEITYOK)
JInanor u3MEeHEeHHs! YCTaBKU

Jluanor u3MeHeHusl yCTaBKH (JBOMHON
IETY0K)

3aBepIINTh CEAHC

3aBepmIUTh CeaHC (JIBOMHOMN MIEITUOK)

Brixon u3 IMPHIIOKCHUS 110 HAXKATHUIO

BrI130B quanora usMeHeHuUs YCTaBKHU 110
Ha>XaTHIo

3aBepmuth ceanc TOPAZ Scada

3anycTUTh NPUIIOKEHUE 3anyck NpUJIOKEHHs 110 Ha)kaThio. B kauecTBe

JIOTIOJTHUTEBHOTO MapaMeTpa TpedyeTcs 3a/1aTh
3anycTUTh NPUIIOKEHUE (JIBOMHON NyTh ¥ Ha3BaHUE UCIIONHsIeMoro (aitna Ha APM
IETYOK) (manmpumep: «c:\Program Files

(x86)\Notepad++\ notepad++.exe») .

KButupoBars Bce

KButHpoBars Bce (ABOWHOM 1IEITYOK)
KBuUTHpOBaTh BCE M 3BYK

KButnpoBats Bce U 3ByK (J1BOITHOM
IIETYOK)

KButnposars 3Byk

KBuTHpOBaTh 3BYK (IBOWHOMN MIETUOK)
KButupoBarb 00beKT

KButHpoBarh 00bEKT (IBOIHON IETYOK)

I1o Ha)xaTHIO KBUTUPYIOTCS BCE CUTHAJIBI.

OOHOBHTH BCe 3amyckaeT o0muii onpoc ¢ 00HOBICHHEM

O6HOBUTH Bce (IBOMHOM HIETYOK) 3HAYEHUH BCEX MapAMETPOB.

OTKpBITH KYpHAI COOBITUH OTKpBITH KypHaJ COOBITHI MO HAKATHIO.
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OTKpBITH KypHAJ COOBITUH (JIBOMHOM
IETYOK)

OTKpBITh pacyETHBIC MAPAMETPHI

OTKpBITh pacyeTHBIC MTapaMeTPhl (IBOHHOM
LIETYO0K)

OTKpBITh CHUCOK MTAPaMETPOB

OTKpBITh CIUCOK TTapaMeTPOB(IBOHHOM

OTKpBITH CIIMCOK napameTpoB APMa o

HaXKaTUIo.

LIETYO0K)

OTKpBITH CIMCOK TapaMETPOB

IIPOM3BOJIBHOIO Yy3I1a B kadecTBe JOMOIHUTEILHOTO TapaMeTpa
OTKpBITh CIMCOK TapaMETPOB yKa3bIBaeTCsl y3el1 00beKTHOM MoJenu.
MIPOM3BOJILHOTO y3J1a (IBOMHOMN HIEITYOK)

OTKpBITh CIUCOK TPEBOT

OTKpBITH CIUCOK TPEBOT (ABOMHOM OTtkpeITh criucok TpeBor APMa 1o Haxaruto.
IETYOK)

OTKpBITh CXEMY B HOBOM OKHE ITo HaxaTHUiO OTKPHIBAET MHEMOCXEMY B HOBOM

OKHe. B xauecTBe JOMOIHUTEIBHOTO ImapamMeTpa

OTKpBITH CXeMy B HOBOM OKHE (JIBOMHOM
TpeOyeTcs yKa3aTh OJHY U3 MHEMOCXEM

HIETIOK) IIPOEKTa, BEIOPaB €€ U3 BbINAIAIOLIEr0 CIMCKA.

Ilepexon Ha cxemy Ilepexon Ha cxemy 1o HaxaTuio. B kauecTse
JIOTIOJTHUTEIHHOTO MapaMeTpa Tpedyercst

Ilepexon Ha cxeMy (JBOWHOM LIETYOK) yKa3aTb OJJHY U3 MHEMOCXEM IIPOEKTa, BEIOPaB
€€ M3 BBINAJAIONIErO CIUCKA.

IToka3aTrb apxuB CUrHAJIA B kauecTBe aprymeHTa He0OXOAMMO yKa3aTb

[Toka3aTth apxuB curxaia (ABOMHON curHaix oObEKTHOM MOJIeNTH, TUTI apXUBa

IETYOK) MHTEpBaJl 0TOOpaXKEHUs apXUBa.

[IpocMOTpIIMK OCHMILIIOTPAaMM

ITpocMOTpPILIMK OCHUIIIOTPaMM (JIBOMHOM 3arycK NpOCMOTPLIMKA OCLHAIUIOIPAMM.

IETY0K)

TY: OTkpeITh quasor OTKpBITH JUAJIOT TEJIEYNPABICHUS 110 HAKATHIO.

HMeeT cMBICIT TOJIBKO B CiIy4ae, eciu K 010Ky

TVY: OTkpeITh TUANOT (ABOMHON MIEITUOK)
MIPUBSA3aHO TEJIEYNPABICHUE.

TV: Bkiatouuthb

TVY: BkinrouuTs (IBOMHOM IIETYOK)
TVY: Otkinrounts

TVY: OTkaounTh (IBOMHON HIETYOK)
TV: IIpoBeputh

TV: IlpoBepuTh (ABOMHOMN IEITUOK)

[Tonars komanay TY — BKIIOUYUTE.

[Tonats komanay TY - BBIKITIOUUTE.

ITonars xomanay TY- npoBeputs.

2.11 MackupoeaHue y3/108 U cu2Hasios

Ecnu y31mel uiy curHaiBl 0OBEKTHOM MOJIENH 110 KaKUM-JIMOO0 TPHYMHAM HY)KHO BPEMEHHO
«OTKJIIOYUTHY», TO ITO MOXKHO BBITOJIHUTH C TIOMOIIBIO ONEpalvy, Ha3bIBAEMOM MaCKMPOBAHUEM.
MackupoBaHue y37a WM CUTHAJIa O3HAYaAET, YTO OH MCKIIoUaeTcs M3 KOH(UTYpalluu MpoeKTa u
He Oynet npucyrctBoBath B TOPAZ Scada.

MackupoBaHue MPOU3BOAUTCS Yepe3 KOHTEKCTHOE MEHIO Ha JJIEMEHTE JepeBa OOBEKTHOU
MOJIeIH.

Jlnist MacKupoBaHUsI y3J1a HY)KHO BBIOpATh ITYHKT MEHIO «3aMacKHpOBaTh». MacKupoBaHUE
OyZeT MpOM3BEACHO KakK JUIsi BRIOPAaHHOTO OJIOKA, TaK M ISl BCEX BIOKEHHBIX B HETO Y3IJIOB U
curHanoB. Eciu y3en mpuBs3aH K OJOKy Ha OJHOW WJIM HECKOJBKHUX MHEMOCXEeMax, TO OyneT
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MPEIOKEHO 3aMacKUpoOBaTh ero Ha 3tux MHemocxemax (Puc. 2.11.1). O6pabotunk OGnoka mpu

9TOM JOJIKCH MOAACPIKUBATL BO3MOKHOCTh MACKHPOBAHUS.

% TOPAZ Model Creator ==

Macknpyemble y3nel IMERDT NPUBAIKK K 2 cxemam npoekta. Mackuposate
rpadiUeckne JNEMEHTEI HA 3THX CrEMaxT

Puc. 2.11.1 MackupoBka y3/10B

[Tocne wnaxaruss kHONKU «Jla» BbIOpaHHBIE Y3JIbI W CHUTHAJIBI B MOJAETH OyayT
3aMacKHpOBaHbl Ha MHeMocxeMax. [Ipu OoNbIIOM KOJIMYEeCTBE MHEMOCXEM 3TO MPOLIECC MOXKET
OBITH JJINTEIBHBIM, [IO3TOMY OH BBINOIHSIETCS B (JOHOBOM PEKHUME C BPEMEHHBIM OTPAaHUYEHUEM
JIOCTyTa K MOJYJIFO IPUBA3KU U MEHEIKEPY MHEMOCXEM.

Pa3zmackupoBanue TNPOW3BOAMTCS  aHAJIOTMYHO, TMyTEM BbHIOOpAa MyHKTa  MEHIO
«Pa3mackupoBaTh.

Wuorna, B mpoliecce HaJIAIKWA, HEOOXOIMMO 3aMacKHpPOBATh BCE CHTHAIBI OOBEKTHOM
MOJI€NIM, HE MMEIOUIUE MPUBS3KU K TEIEMEXaHMYECKUM CHUTHajaM. JTO JIEJIAeTCsl C MOMOIIbIO
MyHKTa KOHTEKCTHOTO MEHIO «3aMacKUpoOBaTh HeMpuBsA3aHHbIe». [Ipr 3TOM OyayT 3aMacKHpOBaHbI

TAKXKC U y3JIbl, €CJIM HA HUX HEC OCTAJIOCh HC 3dMACKUPOBAHHBIX CUT'HAJIOB.
2.12 OnepamueHbie 6J510KUPOBKU
2.12.1 ®yHKUMM GNOKUPOBKU TeneynpaBreHus

@YHKIIMM  ONepaTUBHOW OJOKMPOBKM TMO3BOJSIOT paspemars (Wiad  3arpeniarb)
TEJICYNIPaBJICHHUs BKJIIOUEHHMS M OTKIIIOUYEHHUs OOOpYylOBaHMS B 3aBHCHUMOCTH OT 3HaueHHM
JMCKPETHBIX CUTHAJIOB OObEKTHOW MOJEIH.

Yr1oObl OTpeTaKTHPOBATH (PYHKIIUH OJIOKUPOBKH 00OPYOBAaHUS, HY>KHO B €r0 KOHTEKCTHOM
MeHI0 BbIOpaTh «PenaktupoBars pynkuun paspemenus BKII/OTKID».
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e - &
5\; Hacrpoiixa dyHkuwid paspewenua BKN/OTKN - - l—‘EI—J

KoMMyTauMoHHBIR annapaT: WP ICL Rerenga ] Tonkke YTenme

Teneynpasnexue Buisog - bnorposicn (TY)

AyBauposaTs dyHKkLIM BKI/OTKI

T-1 @ UJPIICU.I@ BHMPIIC%b BHWBU.% 3B ® 3H2-1CW 3H LIJPICL@ WUEE 3H U.IPBL‘L%I
| e WP 1CW
HO B o~ B~ v ~J [~ vt B ~I | R PAZPELUIEHHE
Pesam yrpas...| _Monowenwe | Nonowerve | Monowerwe | nonoweswe | nonowerme | Nonowense |paspewenme Tv| Nonowerue '=> BIUI. TPICcL
Paspewenve TV BKN | nEEnokupoBKa
WP 1CW
T-1 MTUS 3 WP ICW WP 1T CL 5B [N PASPELIEHME _ ||Boson dam Bro...
- @ ® @ @ . '=D otkn. (@3
HO HO HO HO HO HO Pazpewerne TY O...
Pexun ynpas. .| Paspewerite TV]  Tonaxerine [onowerne Nonoerie [Nongekerine

@ U3CYIC KaxesHuuerkas WPY3 220kBT-1\Peskim ynpasneHna

(2) U3CIC Koxesrmaeckas KPY3 220k81T-1WUP 11 CLUVTonoxere

@ LU3CYIC Koxesrudeokan KPY3 220kB\T-1\3H LUP II CLUlonameHue

(3) U3CIC Koxesrmaeckas KPY3 220kB1T-113H TP & c7. 38\ onokerve

@ LU3CYIC KoweBHudeokan \KPY3 220KB\T-1\3BYTonoweHne

@ U3CYIC KasesHnueckan WPY3 220xB\3H2- 1 CLUanaxerme

(Z) U3CVIC Koxesrmueakas WPY3 220kBT-13H LLP T CLUonowerie

U3CYIC KaxesHuueckas \AuarHocTixa \TMiLkad TM 1, 1MTUS 3\PaspeweHie TY
(8) U3CIC Koxesrmaeckas KPY3 220kB1TH I CLUVSH LLP & o7, CLUVTonoxerie
@ LU3CYIC Koxesrudeokan KPY3 220kBVLIC3E 220 kB\LWP I CLUVlonomeHue
(D U3CIC Koxesrmdeckas KPY3 220kBYLIC38 220 kEWLP 1T CLUYTonoxkerme
@ LU3CYIC Koxesrudeokan KPY3 220kBVLIC3B 220 kB\3B MonoweHue

@ U3CYIC KaxesHnueckan WPY3 220kB\T-11UP I CLU'\PaspeweHie TY BN

(13 U3CVIC Koxesrmdeckan KPY3 220kBYT-1LLP T CLUBoisoa dim Bnowuposio

@ LU3CYIC KaxesHuueckan WPY3 220kBT-11UP I CLU'\PaspeweHie TY OTHKN

] coxparus & daiin... ¥ LobaeuTs OTssasate X ynanute
|

Puc. 2.12.2 OxHo HacTpoiiku pyHKIHUI GJOKHPOBKH

B oTkpeIBIIEMCS OKHE MOXKHO OTpENAKTHPOBAaTh (yHKIMHM OJIOKMPOBKH JJIsI BCEX
TeJeynpaBiIeHU, KOTOpble IPUHUMAET JAHHOE YCTPONUCTBO (B JAHHOM CTy4ae KOMMYTAllMOHHBIN
anmapar [[IP [ CII). Hacrpoiiku OIOKMPOBKH KaKIOTO TEJEYNpaBICHUS MOXXHO 3a7aTh B
COOTBETCTBYIOIIEH BKiIaake okHa. Ha Puc. 2.12.2 otkpeita Bitagka TY «TeneynpasieHuey.

B mpaBoii BepxHel YacTH OKHAa pacloJIOKEHbl JBa OTMedaeMbIX (ara. «Jlerenmga»
BKJIIOYAET OTOOpa)keHHE IOJHOrO IyTH CUTHAJOB oA cxeMol (BkiroueHo Ha Puc. 2.12.2).
«Tonpko yTeHUe» 3ampelnaeT pelakTUPOBaHNEe CXeMbl (BBIKIIOUeHO Ha Puc. 2.12.2).

Kaxnpiii 610k Ha cxeme Ha Puc. 2.12.2 npuBs3aH K JUCKPETHOMY CUTHalTy B OObEKTHOM
Moznenu. Ha3BaHue 3Toro curHanga otroopaxeHO BHM3Y OJIOKa, a MOJIHBIM MyTh K CUTHAIy — Ha
nerenne noa cxemoil. Ecnu BeIOpaTh 010K curHama ¢ HaxaTbiM «Alt», TO TpUBsS3aHHBINA CUTHAIT
OyZIeT moJICBEYEH B JepeBE OObEKTHOW MOICIIH.

JIucKpeTHbIE CUTHAJIBI B JIEBOM YacCTH CXEMbl MCHONb3YIOTCS AJI BBIYUCIICHUS 3HAUYEHUI
OJ0KMPOBKH. BrIuriciieHHbIe 3HaYeHUS 3aIUChIBalOTCS B 010K pazpeuienus TY Bxitouenus u TY
otkioueHus (auckpetsl «Paszpemenne TY BKJ» u «Pa3pemenue TY OTKID»).

Takxe Ha cxeme ecTh creuuanbHbelii 010k «JlebmokupoBka». OH MO3BOIAET OTKIHOYATh
QITOPUTM BBIYMCICHUS (QYHKIUI OJOKMPOBKM B 3aBUCUMOCTH OT 3HAYEHHUS NPUBS3aHHOIO
JUCKpeTa.

Boruncnenme OM0KHMPOBOK MPOUCXOAUT CIEAYIOIUM o0Opa3oM: 4ToObl 3HAa4YeHHE OJloKa
CUTHAJIOB B JIEBOM 4acTH cxeMbl ObUIO paBHO 1 (TeneympaBlieHHuEe pa3perieHo), KaKablid CUTHAI
JOJKEH UMETh 3HaueHue, N300pakeHHOe Ha cxeMe. T.e. eclid BBIKJIIoYaTedb Ha CXeMe 3aKpbIT, U

CUTHAJI IPUHUMACT 3HAUCHUC 1, TOorga OJIOK cHTHAaJIa MPUHUMACT 3HAUYCHUC 1. Eciu BeIKITFOYATEIb

TOPAZ DRP PykoBoacrBo 10J1b30BaTe/I Pen. 12.2021
44



OTKPBIT, M CUTHAJI MpUHUMAaeET 3HaueHue 0, Torna O6J10K CUTHAIA TakkKe MPUHUMAET 3HaueHue 1. B
INPOTHUBHOM cilydae OJIOK CHTHaJla MpuHUMaeT 3HaueHue 0.

Jpyrumu ciioBamMH, 3aMKHYTBIA BBIKJIFOYATEIb COOTBETCTBYET IIPSIMOMY 3HAYCHHIO CUTHAJIA,
a pa30MKHYTHIN — MHBEpCcHOMY. Haj 3HaYeHMsIMHM CUTHAJIOB BBIIIOJIHAETCSA ONlepalys JJOTHYECKOro
«M». Takum oOpa3oM BblUMCISETCS 3HaueHHe Onoka curHaioB. Ecim OJOKOB CUTHaNIOB
HECKOJIbKO, TO HaJl HUMH BBINOJIHAETCA omnepanus jorudeckoe «M» wmm snornueckoe «AJIN».
PaccuntanHoe TakuM 00pa3oM 3HAYCHHE MOCTYMAaeT B OJOKH pPa3pelieHUs] U OTKIIOUCHHS
TEJICYIIPaBICHUS.

Ha Puc. 2.12.2 nBa 010ka CUTHaJI0OB CBSI3aHBI ITPU IIOMOLIH ONIEPALIUU JOrHUecKoro «mmy.

2.12.2 PepakTupoBaHue cxeMbl GFIOKMPOBOK

s Toro 4ToOBI HayaTh pEAAKTUPOBaHHME (YHKIMKA OJIOKHUPOBKH, HY)XHO CHATH (bar
«Tonbko ureHue» B paBoil BepxHel yacTu okHa (cM. Puc. 2.12.2).

Uto0Ob!l mpuBsA3aTh K OJIOKY CHTHAIA JPYrOM CHUTHAJ, HYXKHO IEPETAIlUTh e€ro Ha OJOK U3
JepeBa 00bEKTHON Moienu. Takke MOYKHO yIaJIUTh MPUBS3KY OJIOKa K CUTHAIY. J{J1s1 3TOr0 HY»KHO
BbIOpaTh OJIOK U Ha)KaTh HAa KHOMKY «OTBA3aTh» MO 001aCThIO CXEMBI.

YtoObl U3MEHUTH CIOCOO BXO/AA cUrHaia (MPSMOM MIIM WHBEPCHBIN), HYKHO MPOU3BECTU
JIBOMHOM IIETYOK Ha OJIOKE CHUrHAJIA.

J100aBUTH TOMOTHUTENBHBIN OJOK CUTHAIOB MOXKHO CJEIYIOIIMM 00pa3oM: BhIOpaTh OIOK
Ha CXEeMe, IIPU 3TOM OH OyJIeT BbIJIEJIEH ITPUXOBOM JuHUeH (cMm. Puc. 2.12.3),

Puc. 2.12.3 BpiOpanHblii 010K

71 [T e) BHMPIIC% 3HTPsCT. 3 3B 3H2-1CW BHMPICIb MTUS 3 EHLUPEU‘%
| @ ® _/ WP TCL
HO H3 4 H3 d H3 \j H3 d H3 \1 H3 d HO H3 PASPEIIEHUE
Pexam ypae.. | MonoxeHue MonokeHue [onoserne TongmeHne MongokeHne MNonoskenie ) Paspewenie TY] MonoweHie ZD BKN. WP ICW
Paspewetne TY BKN || NEBMOKHPOBKA
[Ipyeii]
T1 MTUS 3 WP I cw WP IT W 3B WP II CLU PA3SPEIIEHHE Boisog d-w Bno...
@ &) @ => " ®
HO HO HO HO HO HO Pazpewene TV O...
Pexa ynpas. .. | Paspewerive TY] Monoxerue MNonoserne MonaxeHne Monoxetne

1ocJie 4ero Haxkatb KHONKY «/loOaBuTh» moj cxemoii. Pesynbrar noGaBineHuss HOBOro Oioka

nokasad Ha Puc. 2.12.4.

Puc. 2.12.4 PesyabTar 106aBJ€eHNs] HOBOTO 0JI0Ka

T1 @ [T CLIJ@ 3H LIJPIIC% 3HTPeCT. 3 EC) 3H2'1CLIJ© 3HU.IFIC% MTUSEEHU.IFEL‘L
HO H3 4 H3 4 H3 4 H3 4 H3 4 H3 ~J HO H3 \1
Peswim ynpas... | TMonowerite Monoxetme [onoskerne [onoerie [onoserie Nonomerne | Paspewerie TY|  MonoweHue
WP Icw
'=D PASPELUEHME,
T-1 MTUS 3 WP ICW WPl Ed WP Il BIUL PICL
~ @ @ @ Paspewerive TY BT FEENOKMPOBKA
HO HO HO HO HO HO WP T Cll
Pesum ynpae. .| Paspewerne TV] Monoxewve Donoxenve Donoxenve Nonoxerve PASPEWEHME __ [|Boisog dm Bro...
'==> oTKN. (5
Paspewerme TY Q...

YT0OBI H3MEHUTD THII JIOTHYECCKOM onepanru, KoTopasa NpoOrUu3BOAUTCA HA 6J'IOK3.MI/I, HYXHO

BBITIOJIHUTD IBOMHOM IIETYOK HA CUMBOJIE ONIEPAIIUH.

Ha Puc. 2.12.2 MOXHO 3aM€THTh, YTO OJIMH M TOT K€ aJITOPUTM HCHOJIb3YETCS ISl pacyeTa

paszpemienus TV BriroueHus n TY orkiroueHns. Eciny Hy»KHO HCIIOIb30BaTh Pa3HbIE AJITOPUTMBI,

TO HY>KHO CHATb (prar «/{yonmupoars ¢pynkiuu BKII/OTKID» cBepxy Hax cxeMoil.
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% Hacrpoiixa dynkumii paspewenina BKI/OTK . o

KoMMyTaWADHHEN annapaT: WP I Cl [] Rerenna  [] Tonsro uTeHme

T | Bosoa dm ™ |

]| AyGnvposare dyrwwym BN/OTKILS

T1 WPIICL | sHWPHCW [3HTPEcr. 38 6 SHZ 1CW | sHWPIcW MIUS3  |3H WP o cr. CLJ
o T e R e N i U e e ol
HO H3 H3 H3 H3 H3 H3 HO H3
Pesam yrpae... | T ! vve | Nonokerte | Nonowerme | N Monoxkerve |Paspewerme Ty| FIch P 1D
'=D PASPEWEHHE || IEBNOKMPOBKA
BKIL.
T MTUS 3 3] PIIC Ed P T 0 b aspewerive Ty 86 ||Buimon d-m 6rno...
—
HO HO HO HO HO HO
eI yIpas. .. Ty| Monowerwe | Nonowenve | Monowenwe |
T1 WP II CL SHWPIICW [3HTPBCT. 3B 3B 3H2-1CW S3HWPICW MTUS 3 3H LP 5 cT. CLU|
HO H3 o~ o ~J H3 o ~J H3 o~ T o o~J HO BT
Peygm yrpas. .| T ! vwe | Donowerve | Nonowere | [ Nonowerve |Paspewerme TY| N TR T
|=D PASPELIEHHE
OTKL
T1 MTUS 3 WPICW PIICW Ed WP 1T ClI o aspewene TV 0...
—
HO HO HO HO HO HO
Peygm vnpas. .. Tyl nonomerme | Nonowerwe | Nonowenwe |

] coxparurs & daiin... § Nobasuts| | Oressats | | ¥ voamms

Puc. 2.12.5 Ucnonb30Banue pa3aejbHbIX AJTOPUTMOB pacyeTa paspewenuii TY
2.12.3 KonupoBaHue hyHKLUMUN ONTOKMPOBKU

B Topaz Model Creator npeaycMoTpeHa BO3MOXHOCTh KONUPOBaHUs (PYHKLUN OJIOKUPOBOK
¢ omHOTrO 000pyAOBaHMs Ha Apyroe. YToOsl cCKOomupoBaTh (PYHKIHUU OIIOKUPOBKU 0OOPYHOBAHHS,
HYXHO BeIOpaTh «Konmposanue gynkmii paspernenuss BKJI/OTKJI» B ero KOHTEKCTHOM MEHIO.

OfbexTHan mogens:
@@ ® v X
a £ MO3CK
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.............. * 7 AoBseums Hossiiiyaen... L
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* 1 ¥cTaHoBMTe NapaMetpel no wabtnoxy..
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D re fio  Pegaktuposate dyHkumn pazpelneqna BK/OTKL..
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? Te Kenuposate dyHkLnM paspewwenus BK/OTN
T Bs " | BcraewTs dyHKUMK paspewenna BKN/OTKN

4 BHWPIC| ¥ Yzanute dyHkumm paspeiwenna BKN/OTKS (Bkniouan EnomeHHbIE y3nb)
$1
D nd 5CL ¥
D Pal " TMpoeepka gannen...

Puc. 2.12.6 Konmnposanne ¢pynkumii 6;1o0xuposox «IIP I CIII»

TOPAZ DRP PykoBoacrBo 10J1b30BaTe/I Pen. 12.2021
46



[Tocne »storo cnemyer BbIOpaTh 0OOpyHOBaHME, M KOTOPOTO HYXXHO Ha3HAYUTh
aHaJIOTUYHbIEC (PYHKIIUU OJIOKMPOBKH, M BEIOpaTh «BcTtaButh GyHKIMK paspemenus BKII/OTKID»

B KOHTCKCTHOM MCHIO.

2.12.4 CoxpaHeHue n3oopaxeHnn pyHKLUUN GNOKMPOBKHU

Coxpanutp n3o0paxkenne QyHKIUN OJTOKUPOBKH MOXHO, Ha)KaB Ha KHONKY «COXpaHHTH B
daitm» ox cxemoii (cM. Puc. 2.12.2). B oTKpbIBIIIEMCSI OKHE HYKHO BBIOPATh MyTh, 10 KOTOPOMY
OyzeT coXpaHeHO N300paKeHHE.

Taxke cylecTByeT BO3MOKHOCTh COXPaHUTh U300paskeHusl BceX (YHKIMI OIIOKUPOBKH B
npoekTe. Jlms sTOoro HyXHO BBIOparh B TaBHOM MeHI0 «®aiin — Oxcmopt — Cosnars
n3oopakenust ynkmmii paspemenns BKJI/OTKJI». M3o0paxkenus OyayT coxpaHEHBI B

nogaupexkropun Output TUPEKTOPUH MPOEKTA.

2.13 Hacmpouka cnoegapeu

CrnoBapu mpeAcTaBIsAIOT cO00M TaOMUIBI paciu@POBOK 3HAYCHUN CUTHAJIOB (JIMCKPETOB
WM TeneynpasieHuil). Kaxplil coBapb COCTOMT U3 UMEHOBAaHHBIX CTPYKTYPHBIX JIEMEHTOB -
3ammceld. 3ammcu coiepkar B cebe Tabmuiy pacmudpoBok. Hampumep: 3ammch ¢ Ha3BaHHEM

DOUBLE SWITCH, umeer Tabnuiy pacui(@poBOK 3HaYCHUMN:

3Ha4yeHue Pacummdposka
0 OO0psbIB
1 OTtkiroueH
2 Bxutrouen
3 Heucnpasen

HuanoroBoe okHo «HacTpoiika cioBapei» mpencraBiser co0oit 001acTh ¢ BKIAJAKaMU s
0TOOpakeHHUs cIoBapel, C YUCIOM BKIJIAJOK Mo KonuuecTBy ciosapeil (Puc. 2.13.1). IlepBoiMu
UAYT BKJIAJKU CJIOBapel MOACHCTEM (B Cllyyae €Cl B CHUCTEME €CTh 3aperucTpUpPOBaHHBIE
HOACHUCTEMBI), TMOTOM HAYT BKJIAJKU IOJb30BATENLCKUX CIIOBapeil, ONMUCAaHHBIX B TEKYyILEM
npoekre. [lepen Ha3BaHMEM CIIOBapsi, OTHOCSILEroCs K IOACHCTEME, YKa3aHO Ha3BaHUE ITOMU
HOACHUCTEMBI U TaKUE CIOBAPH JOCTYIHBI TOJIBKO JUIS YTEHUS (pelakTUpOBaHMUE 3TUX CIOBapei
IIPOU3BOAMUTCS U3 PEIAKTOPA MOJCUCTEM).

3anucu IpeACTaBlIeHbl Ha BKJIAJKaX, KaK KOPHEBBIE AJIEMEHTHI JIepeBa, a paclIu(ppOBKU
3HAUEHUN KaK WX JIOUEPHHUE AJIEMEHTHI, P STOM 3HAYCHHS W paciindpoBKH O0TOOpaxaroTcs B
cToOLAax C COOTBETCTBYIOLIMM Ha3BaHueM. B cronbue «TpeBoxkHOCTB» i paciu@poBOK
3Ha4E€HUI, MO)KHO YCTaHOBHUTH (PJIAJKOK, €CIIM JTAHHOE 3HAYEHHUE SIBISIETCS TPEBOXKHBIM (CM. TI.
2.15).
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L4l Hacrpoiika cnosapeii.. S

LA Cunoeoe obopyaceaHne nogctaHynn: Cnoeape 3nektpo 1 0 L4 Tonaz 3HEPTO=Chosape 1 L4 Cnosaps 1

3Hauenue Pacuumdposka TpesoxHoCTs
= Censbc10ds

Aptomar_TH
= POK
> = Henonagkw
g eosoegon . |
4] Beog
1 Beisog
METPAHOM _cocroanue
METPAHOM_tun_stancHa
METPAHOM_pewx.pat.
METPAHOM_tex.coctosHmne
Hepma/HencnpaeHocrs
3akpeito/OTkpEITO
Meperpes/Hopma
Hopma/Asapua
Hopma/Pabota
Hopma/Tpesora
Moxap
Hepma/Teperpes
Hopma/B pemont
3anper TY

[-‘_'-‘ ,ﬂoﬁaambaanncb] [-‘_'-‘ JoBasuTe pacl.und)poaxy] [-!_'-' [JoBasnTe Heckoneko pacLumbpoBoK] [x Y,qanwrb] [ " Beepx ] [ .~ Brms ] [z Passepryts Bce] [I CeephyTb Bce]

[ < Jobasmts CnoBaph ] [ K Yaanwme CNoBapk ] [ MepenmeHoBaTe CnoBaps ]

Puc. 2.13.1 Hacrpoiika cioBapeii

Jlist moGaBIiieHUsT MOJIB30BATEIILCKOTO CIIOBApsT HEOOXOAMMO Ha)xaTh KHOMNKY «Jl00aBUTH
CJIOBapb», IOCJE Yero B OKHE MEHEKepa CO3/acTcs HoBas 3akjajka (C Ha3BaHHEM [0
YMOJITYaHUIO) U OHA CTaHeT TeKyuie. s ynanenus ciaoBaps MCHOIB3YETCS KHOMKA «YIaluTh
CJIOBApby, IPHU 3TOM YIAIUTCS TEKyIlas BKJIaJIKa co ciaoBapeM. J[Jis m3MeHEeHHs Ha3BaHUsI CIIOBaps
HCIIOJIb3YETCsl KHOIKA «IIEPEUMEHOBAThH CI0BApPh).

Jns noGaBieHHMss HOBOW 3allMCH B CIOBaph HEOOXOAMMO TEpPEKIIOYUTHCA Ha
COOTBETCTBYIOIIYIO BKJIAJIKy M HaxaTb KHONKY «J[006aBuTh 3amuch». [Ipu 5TOM B KOHIIE CITUCKA
MOSIBUTCS HOBas 3amuch. JlJig ymajneHust 3amucu HEOOXOJUMO BBIIECNTUTh €€ W HaKaTh KHOTKY
«YIanuTe».

Jns mepemenieHusi 3amuced B CIPaBOYHUKE M PacHIM(POBOK B 3aIMKCU, UCIOIL3YIOTCA
kHonkn «BBepx» u «BHu3». Haxarne xkHonku «BBepx» MNpPHUBOAUT K CMEIICHUIO
3anucu/paciiipoBKM B HaAuajgo COHCKa HA OJHY MO3UIMIO, Ha)XaThe KHOMKH «BHU3» -
COOTBETCTBEHHO HA OJIHY MO3UIIMIO B KOHEI] CIIHCKA.

Ecnu Texymieit BKi1agkoii sSIBIsieTCs CI0OBaph MOJCUCTEMBI, TO OyAyT HEAKTUBHBI CIICAYIONINE
KHONKU: «J[006aBUTH 3anmuchy, «Jl00aBUTH paciPpoBKy», « YIaIUTh», «BBepx» 1 « BHU3Y.

Kuonku «Pa3BepHyTh Bce» u «CBEpHYTh BCE» pa3BOPAYMBAIOT W CBOPAUMBAIOT BCE
AJIEMEHTHI Ha TEKYIIEH BKIIAJIKE CIIOBapS.

3amanre MCIOJIb3yeMOTO CJIOBaps I MapaMeTrpa OObEKTHOW MOJETH, MPOU3BOAUTCS B
TabIUIIe CBOMCTB 00BEKTHOM Momend. JIJIsi 3TOro HeoOXOIMMO BBITIOJIHUTH ABOMHOE HaXkaTHe Ha
sueiiky B cTonOie «CrioBapby», MOcie 4ero OyaeT MNPEeNOCTaBICH BBIMAJAIONINN CIIHCOK
JTOCTYIHBIX JI71s BeIOOpa cioBapeii (Puc. 2.13.2).
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Cnosapb Ep.mzm. Apxueupos:

MonoxeHune KA b ] X
Hopma/Patota P «
Hopma/Tpesora

*
KpaiHEE NDNOKEHNE ..‘ x
Ceasb
Pesnm CcHOBHON/ pesepBHbIA
Paspewenmne
Pa3OMKHYTO/3aMKHYTO m
Tenewka K
DP_pasveauHutens X

L DP paseeadHuTElL x|
Puc. 2.13.2 Boi6op ciioBapeii

1
=

2.14 Tabnuua eOQuHUY U3MEpPEHUsI

Jlist HACTpOWKM €IWHUI] W3MEpPEHHUS HEOOXOMUMO BBI3BAaTh IYHKT IJIAaBHOTO MEHIO
«IIpaBka—> Tabnuiia eAMHUALL U3MEPEHUS. ..» HIIM HAKaTh COOTBETCTBYIOIIYIO KHOIKY Ha MaHEIH
WHCTPYMEHTOB. byJeT BBI3BAaHO UAJIOTOBOE OKHO TAOIUIBI €UHUIl U3MEPEHUs, KOTOPOE UMEET

BUJ, NIpe/icTaBiIeHHbIN Ha Puc. 2.14.1.

- ~
‘% Tabnuua eAMHUL MSMEPEHNA &Iéj

PazmeprocT Onucanmne

1 kB KWNOBATT
-
3 A amnep
4 MEBT MEraBaTT

5 My repuy

M YoaniTb Bsepx BHuz

\

Puc. 2.14.1 Tabnuna exuHUI U3MepPEeHUS

B BepxHeii yacTu okHa pacmoiaraeTcss Tabnuia, uMmeronas cronoubsl: «PazmepHOCTE» U
«Omnucanuey.

«Pa3MepHOCTh» — KpaTKoe YHHUKAIbHOE TEKCTOBOE IOJIE «METKa», MOJ KOTOPOH NaHHas
pacimndpoBka pa3MepHOCTH OyZleT MpUCYTCTBOBATh B 0a3e JaHHBIX (Hampumep: M, ¢, kBt, MIla);

«Ormmcanne» — TEKCTOBOE ONMMCAaHHE Pa3MEpPHOCTH (HAaIpUMep: METp, CeKyHJa, KHIJIOBATT,
Meramnackaiab U.T.1 ).

EnuHunpsl u3mMepeHus, OMUCaHHbIE B TOACHUCTEMaX, NMEPEUYHCICHBl B Havyalle TaONHIBI H
0TOOpaXKaroTCs CEPHIM IIBETOM. DTH CTPOKH HE JOCTYIIHBI [l pelakTupoBaHus. Jlanee cienyror
MOJIb30BATENBCKUE CTUHUIIBI U3MEPEHUS, OTIMCAHHBIE B MpoeKTe. OHU OTMEYECHBI YEPHBIM I[BETOM.

[Ton Tabnuieit HaxonATCS KHOMKY YIPABICHUS eTUHUIIAMHI U3MEPEHUS:

«J106aBUTH» — 1O0OABISIET HOBYIO CTPOKY B KOHEIl TAOIHIIBI €IUHUI U3MEPEHHUS,

«YnanuTe» — yAausieT BBIOpaHHYIO CTpoKy B Ttabmure. [locTymHa, eciau BbIOpaHa
MI0JTH30BaTENBCKAs SAMHNIIA H3MEPEHUS;

«BBepx» - mepemenaeT CTpoKy BBEpX Ha OIHY MO3HIIHIO B TaOIHIIE;

«BHI3Y - nepeMemacT CTPOKY BHMU3 HA OJIHY IMO3ULIUIO B Ta6J'II/IIIe;
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Jis Toro yTOOBI YCTAaHOBHUTH E€OUHMIIBI U3MEPEHHs CHUTHAIY OOBEKTHOW MojenH (Tumna
JMICKPET, aHAJIOT WJIM CUETYUK), HEOOXOAUMO BBIICIHTD B IepeBe 0ObEKTHOM MOJIENTH MapaMeTp U
NepeiTH Ha COOTBETCTBYIOIIYIO BKJIAJKy TaOIHIIbI CBOMCTB 00bekTHOM Moaenu. [locie HaxkaTus
Ha siueiiky B cronbie «En.u3M.» OyaeT mokazaH BbIMNaJaloUUi CIIMCOK, MPEA0CTaBISIONINI s
BbIOOpA JIOCTYIHBIE B MPOEKTE €AMHUIIBI n3MepeHus. CTOUT 0OpaTUTh BHHMaHUE, YTO CIUCOK
Oyner coaepxarb, Kak €IUHUIBI H3MEPEHHUs T[OJACHUCTEM, TaK U EOUHHIBI H3MEpPEHUS

IMMOJIB30BATCIILCKOT'O IIPOCKTA.

2.15 Hacmpouka yposHelu mpegoe

Jis  HacTpOHMKHM YpOBHEH TPEeBOI HEOOXOIUMO BBIOPATh JJIEMEHT IJIABHOTO MEHIO
«ITpaBka—>HacTtpoiika ypoBHEN TPEBOT. ..» WM HAKATh HA KHOIKY “* Ha MAHEIM HHCTPYMEHTOB,
II0CJIE YEero OTKpoeTcs auanoroBoe okHo «Hactpoiiku yposuei TpeBor» (Puc. 2.15.1).

B 3TOM OKHe mpencTaBineHa Tabauua ypoBHel TpeBor npoekra. Kaxknas crpoka TaGnuIsl
npeAcTaBiIsieT co0OW ypOBEHb TPEBOTH, YPOBHH TPEBOI'M OTCOPTHUPOBAHBI CBEPXY-BHU3 IIO

BO3PACTAHUIO YPOBHS TPCBOXKHOCTH.

% Hacrpoiia yposneii Tpesor TS

Hazsanmne Iposent pesoxnocty Hypnan Cnncox AMTTC Caoiicraa keuTnposanna Hepocromeproctn cun Vi daiin H cocrosnue A cocrosnne

e e = I RN
2 Mpegynpeaurensrmil 1 x TPy Nepexoae B TPEBOKHOE COCTOAHME X x Warn.mp3

3 Mpeaynpeanrenshoi2 2 x TpW Nepexoe & TPEBCXKHOE COCTORHME X x Warn2.mp3

"¢ AobasuTs X Yaanute

Puc. 2.15.1 Hacrpoiiku ypoBHeii TpeBor

B cronbue «Ha3paHue» mpHuBEJEHO Ha3BaHHE YPOBHS TPEBOTH (JOCTYIHO JUIS
penakTupoBanusi). Ha3BaHue ypoBHS TPEBOTM HCIIOJIB3YETCs JUIsl 3aJaHUs YPOBHS TPEBOTH
CUTHasa 0ObeKTHON MOZIETH, a TaKKe 0ToOpakaeTcst Ha APM.

B cron6ue «Crincok TpeBor» otodpaxkaeTcs (uiaxok, eciau He0O0X0MMO 0TOOpaXkaTh B OKHE
APM «Crniucok TpeBor» CUrHaibl, UCIOIb3YIOLIUE TaHHBIM YPOBEHb TPEBOT'H.

B cronbue «Crucoxk AIITCy otobpakaercst (praxok, eciii He0OXOAUMO, YTOOBI CHUTHAI
nonanan B crnucok AIITC APMa. OcoOeHHOCTh 3aiaHus 3TOro (Quara Takas, yTo IpPU €ro
yCTaHOBKe 3TO (uiar OyJieT BBICTABJIEH TAK)KE M Y BCEX YPOBHEW TPEBOI'M, UMEIOIIUX OOJbIINIA
«YpOBEHB TPEBOKHOCTH.

B cronbue «CBoiicTBa KBUTHPOBAaHHSD OTOOpAXkKAETCs OAMH U3 TPEX BAPHAHTOB MOBEICHHS
CBOICTBAa KBUTUPOBAHUS NPU U3MEHEHUH 3HAUEHUS CUTHAjA:

— CHTHAaJ BCerJa KBUTUPOBAHHBIN (Ha CXeMe HE MOPraeT);
— IIPU U3MEHEHUU CUTHAJ MOXKET CTAHOBUTCS HEKBUTHPOBAHHBIM B 3aBUCUMOCTHU OT
CJI0Bapen;
— IIpU U3MEHEHUH 3HAUEHUS CUTHAJ BCEr/ia CTAaHOBUTCSI HEKBUTHPOBAHHBIM.
B cronbue «3BykoBas curHamuzanMs» oroOpaxaercs (UIaXoK, €ciIM HeoOXOAHMO

IPOUTPHIBATh 3BYKOBOH (haiis 3 ctondua «3ByKoBOM (hailim» npu TpeBore.
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B cronbuax «HeakTuBHOE COCTOSIHHE» U «AKTUBHOE COCTOSHHUE» BBIBOAUTCS IIBET,
KOTOPHIM OyIyT TOJCBEYCHBI CUTHAIbl B HEKBUTUPOBAHHOM M KBUTHPOBAHHOM COCTOSHUHU.
M3MeHUTh 1IBET MOKHO ABOMHBIM KJIIMKOM IO COOTBETCTBYIOIIEH sSUeiKe TaOMUIIbI.

Haxarue Ha kHOTIKY «/l00aBUTHY» 100aBISIET YPOBEHb TPEBOTH U Pa3MeIllaeT ero HaCTPOUKH
B TocienHerd cTpoke TaOmuubl. KHomka «YaganuTh» ymanser TOCHEeIHUN  (MMEIoIUi
MaKCUMaJIbHbIN YPOBEHb TPEBOTH) ypOBEHb TpeBoru. KHomka «Y1anuTe» akTUBHA TOJIBKO KOT/a
BBIJICTICHA MTOCIIECTHSSL CTPOKA TaOTHIIBL.

3amaBaTh YpOBEHb TPEBOKHOCTH CUTHAIOB OOBEKTHOW MOJIENH (IUCKPETOB) MOXHO B
TaOIUIEe CBONCTB OOBEKTHOW MOJENH, BBHIOMpAsi COOTBETCTBYIOIIUN 3IEMEHT BBINAAAFOIIECTO
CIHCKA B COOTBETCTBYIOIIEH siuelike cToaona « TpeBOXKHOCTHY.

Ecnu ypoBeHb TPEBOKHOCTH TeJeMeXaHndecKoro curnaia 3amaadn B «PARM LIST.cfgy, To
B cTonb1e « TpeBOXKHOCThY Iepes] Ha3BaHWEM YPOBHS TPEBOKHOCTH, CBSI3aHHOTO C HUM CHUTHAaJIa
00beKTHOW Mopenu, OyneT BoiBeneH cumBoi [P]. Eciu ypoBeHb TpeBOKHOCTH ObLT 33aJaH U B
«PARM_LIST.cfg», To B OObEKTHON MOJEIH €ro MOXKHO MEepPeoNnpeAesnuTh, MPH ITOM Mepes
Ha3BaHWEM YPOBHS TPEBOXKHOCTH OylIeT BbIBeIeH cuMBOI «[*]». UtoObl cOpocuTh
MIEPEONPEICIICHHBIN YPOBEHb TPEBOKHOCTH HEOOXOAMMO BBIOPATH MYHKT BBINMATAIONICTO CITUCKA

«HC 3aJaH».

2.16 Hacmpouka om4yemoes

WNuorga mnonws3oBarento APM  HeoOXomumMo yBHAETh H3MEHEHHWE 3HAYCHUW 3apaHee
OTIpEICTICHHOW TPYMIBl aHAJOTOB 3a OMNpEACNEeHHBIH MPOMEKYTOK BpemeHH. g 3Toro
CYIIECTBYIOT «OTUeThl». OTUET UMEeT yHUKAJIbHOE B MpeesiaX MPOeKTa Ha3BaHUE, 10 KOTOPOMY
OCyUIeCTBIIAEeTCA BbI30B oTyeTa B APM. B oTueT BKiIIOUaroTCs MPOM3BOJILHBIA HAOOp CUTHANIOB
00BEKTHOW MOJIETH, a TaKXkKe 3aJar0TCsl TPYIIbBI MOJIb30BaTelNell, KOTopbie OyIyT UMETh MPaBo Ha
npocMoTp oT4yeToB. [Ipu mo6aBieHny curHaIa B OTYET HEOOXOJUMO YUHTHIBATH KOHPUTYPAITUIO
CEKITUH, €CJTH B IPOEKTE BKIIOYEHO MCIIOIb30BaHUE CEKIHi (cM. 1. 2.18).

Jnst  HacTpoWKM  OTYETOB  HEOOXOAMMO  BBI3BaTh  JJIEMEHT  IJIABHOTO  MEHIO
«IIpaBka—>HacTpoiika ot4eroB...». Bbymer BbI3BaHO auanoroBoe okHo «HacTpoiika oT4eToB)»

(Puc. 2.16.1), B KoTOpOM IpeacTaBiIeHa TablIMIa C OTYETAMU U KHOIIKU YIIPABICHUS UMHU.

f Hacrpoiixa otuetos &Iér
Hazeanune Mpynnel nonezoeatensi CurHane
1 §22CI kB Aapunnctpatoper;Onepatop ¢ TY;P3A 49 wr,
2 220 kB (cTapwii) Agmunnctpatoper; Onepatop ¢ TY;P3A 4w,
3 110 kB (cTapeiid) AgpaunnctpatopsnOnepatop ¢ TY:P3A 10 wr.
4 10 kB (cTapend) Agmunnctpatoper; Onepatop ¢ TY;P3A 13w,
5 6 kB (cTapwi) ApapunncTpatope;:Onepatop ¢ TY:P3A 5w
%" Jobaeute Beepx BHuz | | X Yaanute |

Puc. 2.16.1 HacTpoiika 0oT4eTOB

Knonka «/lo6aButhb» m00aBisieT HOBBI OTYET B MPOEKT, KHOMKH «BBepx», «BHHU3»
MepeMeNIaroT BEIOpAaHHBIN OTYET BBEPX WM BHU3 B Tabnuie. Knonka «YaanuTey - ynajiseTr oT4eT

U3 IIPOEKTA.
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Tabnuiia nMeeT CeayIonIre CTONOIbI:

— «Ha3BaHue» - Ha3BaHue OTuUeTa, KOTOpoe OyneT urypuposars B unTepdeiice Topaz
Scada;

— «I'pynnsl moJb3oBaresieil» - Ipynibl M0JIb30BAaTENICH, KOTOPBIM JOCTYIEH AAHHBIA
oryet. [[ns u3MeHeHus rpynn nojib3oBaTesieil JaHHOro oT4eTa HeoOX0IUMO JABOHHBIM
Ha)KaTMEM Ha JIaHHOW sueilke TaOnuIbl BBI3BATH JIMAJIOrOBOE OKHO BBIOOpa IPYIII
II0JIL30BAaTEJICH;

— «CurHajabl» - B 3TOM CTOJIOIE OTOOpakaeTcsl KOJMYECTBO CHTHAJIOB B oTueTe. s
U3MEHEHHUsl KOJIMYECTBA CUTHAJIOB B OTYETE MJIM UX MOPSJIKAa HEOOXOAUMO JBOHHBIM
Ha)KaTHMEM Ha sueiike TaOiMLbl BbI3BaTh JUAJIOTOBOE OKHO PEJAKTUPOBAHUS CIIMCKA

curHaioB otdera (Puc. 2.16.2).

Crucok curanoe aruera: 220 kB =

Mye. Hazeanne Tun -
KPY3 220 kBALUCSB Ia TN
KPY3 220 «B\LLC3E Ib TH
KPY3 220 kBA\LUC3E Ic TN
KPY3 220 kB\LLC3B P TH
KPY3 220 xB\LUC3E Q TN
KPY3 220 kB\T-2 Ia ™
KPY3 220 B\T-2 b TN
KPY3 220 kB\T-2 Ic TN
KPY3 220 kB\T-2 P TH
KPY3 220 kB\T-2 Q TN
KPY3 220 kB\T-1 Ia TH
KPY3 220 kB\T-1 Ib TN
KPY3 220 kB\T-1 Ic TN
KPY3 220 kBAT-1 P TN
KPY3 220 kB\T-1 Q ™
KPY3 220 kB\KB LenTpaneras-AwmHo Ia TN
KPY¥3 220 kB\KBJ LlenTpaneHan-AwmHe Ib ™
KPY3 220 kB\KB/ LenTpaneHan-AwumHo Ic TH
KPY3 220 kB\KBJ1 LenTpantHas-AlmHo P ™
KPY3 220 kB\KB LientpaneHan-AumHo Q TH
KPY3 220 kB\K/1 ByTeipwu-Lientpansras I ™
KPY3 220 kB\K/ ByTeipku-LlenTpaneran Ib TH
KPY3 220 kB\K/1 ByToipiu-LlentpansHas Ic ™
KPY3 220 kB\KI ByTeipkn-LlenTpaneHas P T
KPY3 230 kB\K/] ByToipiu-LlentpansHan Q ™
KPY3 220 kB\AT-4 Ia TN
KPY3 220 xB\AT-4 b TH
KPY3 220 kB\AT-4 Ic TN
KPY3 220 kB\AT-4 P TN
KPY3 220 kB\AT-4 Q TN
KPY3 220 kB\AT-3 Ia TN
KPY3 220 kB\AT-3 Ib TH

[ 3anomumes nopack Boepx Brins ¥ voanae
OunbTp: |Homep -

m

Puc. 2.16.2 CniucoOK CHTHAJIOB 0TYETA

JnanoroBoe OKHO TMpeACTaBIeHO Talnuiel, B KOTOPOH MEpPEeYHCIeHbl CHUTHAJBI,
nomnajaroniue B OTUET, a TaK)Ke KHONMKAMH yIpaBieHHs. B mepBom cronlie Tabmuisr «Ney
MIPUBEJIEH MOPSIKOBBIA HOMEp, O] KOTOPHIM Oy/eT (UrypupoBaTh CHUTHAJ MPU OTOOPAKEHUHU B
Topaz Scada. B cron6ue «IlyTe» mpuBeneH myTh CUTHAJIa B JepeBE OOBEKTHOW MOEIH, B
«HazBanue» - Ha3BaHue curHaia. B cronbie « Tum» - THN curHaa, KOTOPBIH MOXKET MPUHUMATh
OJTHO M3 HUXE MPUBEICHHBIX 3HAUCHUN:

TC — nnis TenecurHanoB (JUCKPETOB);

TU — ans TenensMepeHuit (aHaI0roB);

TUU — nns uHTErpasbHBIX TENEU3MEPEHUH (CUETUMKOB);

TV — nna TeneynpasieHumii;

AT — 151 daiios.
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Crpoku TabIUIBI MOXKHO COPTHUPOBAThH MO CTOJIOLAM, JUISl 3TOTO HEOOXOIMMO HaXKaTh Ha
3arojI0OBOK BbIOpaHHOTO cTonbma. [[inst oOpaTHO# COpTUPOBKH HEOOXOAMMO MOBTOPHO HAXKATh Ha
3aroJIOBOK 3TOTO K€ CTOJIONA.

Tax:ke MOXKHO COPTHUPOBATh BHIBOJMMBIE B TAOIUIly CTPOKH IO OAHOMY U3 CTOJIOIOB, JUIS
3TOro HEOOXOAMMO BBIOpaTh M3 BbINajAaromiero cnucka «OunpTp» HyKHBIN CTONOEI] U BBECTH B
TEKCTOBOE moJe 3HaueHue ¢uibrpa. [lo Mmepe BBoma cTpoku ¢uibTpa, Tabiauma OyaeT U3MEHATh
CBOC HAIOJIHEHUE, YOUpasi CTPOKH, HE IMONaIAI0IINe TI0f] YCIOBUE (QUIIBTPA.

Kuonku «BBepx» u «BHU3» chmykaT A MEepeMENIeHUs CUTHANA B HAYaJI0 WJIU B KOHEI
CIIUCKA, T.€. i1l YMEHBIICHHSI U YBEIMYCHHUS MTOPSIKOBOrO HOMEPA CUTHAJIA, OTOOPaKaeMOro B
MEPBOM CTOJIOIE. DTO MOXET MPUBECTH K HEOXKHJIAHHOMY IMEPEMEIICHUIO CTPOKH CUTHAla B
TabnuIe, eciii OHa OTCOPTUPOBAHA MO CTOJIOIY OTIIMYHOTO OT MEPBOTO.

Ecnu B Tabnmuue BblAENEHBI Cpa3y HECKOJIBKO CTPOK (MYJIBTHBBIICICHUE), TO Ha)KaTHe,
nepeMenieHue BBEpPX WM BHHU3, OyIeT paclpOCTPaHATbCS Ha BCE BBIACICHHBIE CTPOKHU
oqHoBpeMeHHO. Eciii 3T0 HeBO3MOXKHO, TO KHOMKU «BBepx», «BHU3)» OyAyT HETOCTYITHBL.

Knomnka «Yaanutb» CiayXuT [Uisl yiaJieHUs BBIJICJICHHBIX CUTHAJIOB U3 OTYETA.

s moGaBiieHUsT CHTHAJIa B OTYET HEOOXOMUMO BBIICIWTH CUTHAJN, WIH HECKOJIBKO
CUTHAJIOB, B JIpeBEe OOEKTHON MOJICIIH, WIIM B TAOIHIIE CBOWCTB OOBEKTHOW MOJICIH, U BBI3BATh
KOHTeKCTHOe MeHI0 «JloGaButh B oruer» (Puc. 2.16.3). B AOMONHUTENBHO MOSBUBILIEMCS
KOHTEKCTHOM MEHIO HYXXHO BBIOpAaTh OTYET, B KOTOPBIH HEOOXOOUMO J100aBUTH CHUTHAIIBL.
AHaJOTUYHBIM METOZIOM MOXKHO yOpaTh CUTHANBI U3 JIF0OOr0 OTYETa BhI3BAB KOHTEKCTHOE MEHIO

«Ybparb U3 oT4ETaY.

I Tabnnua cBoMcTE ofberTHOMA Mogen1 ¥ Tlapamerpel npnesskm
¥3en AwnckpeT [7256] Ananor[1167] ¥ Tapamerpel apxuBupoBaHMa [a]
Homep Myte ¥ MMapamerpei cnepatnenore xyprana bazosoe cmewenme  Homep B 6aze  Pexcoam npwm
1 220 kB\K LenTpansHan-fl [pynnoBoe M3sMEHEHWE CBOACTE..
2 = JoBaEuTe B OTUET
220 kB\KJT LienTpanenan-fy ¥Bpate u3 oTueTa
220 kB\K/ LienTpanshan-fy JloBaswTe B KoHTEAHED
5 220 kB\K Llentpansran-Ai ¥Bpars uz koHTelHEpa

OtHocuTen

220 kB (cTapeii)
110 kB (cTapeii)

* v v ¥

10 kB (crapeii)

6 kB (cTapeii)

0 wBAK 1 ByTrinen-| lentnaneean

Puc. 2.16.3 /lo6aB1eHne cCUrHAJIa B OTYET

2.17 Hacmpolika koHmeliHepos

KonreiiHepsl MCHONB3YIOTCS U TPYNIHUPOBKUA CHUTHAJIOB JUIsI Pa3jMUHBIX PEKUMOB
oToOpakeHHs W OOpaOOTKHM CUTHAJIOB Ha aBTOMATH3MpPOBaHHOM pabouem Mecte (APM). s
HACTPONKM KOHTEWHEPOB HCIob3yercs nuanor «Hactpoiika xkoHteiiHepoB». OH HOCTyIeH U3
menio «ITpaBka—>HacTpoiika KOHTeIHepOB. ..». Takxke ero MOKHO BbI3BaTh, HAKAB Ha KHONKY @

B ITaHCJIN UHCTPYMCHTOB.
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- = ~
Il Hactpoiika koHTelinepos @Iéj

»

Hazganme Tun Curnane FELT CBAZaHHBIA cMrHan

Kenreinep 1 lpynna Teneperynatopes 5w 0w

KoHTeinep 2 [pynna AMNTC 4w, 0w, CocToAHWe cBAZK
KoHTeinep 3 DWNETp CUrHANO0E 4 wr. 0 wr.

W Jdobasnte ] [ " Beepx BHus
[ OK ] [ Otmena ]

L = ~

Puc. 2.17.1 Iuajior HaACTPOHKH KOHTeiiHEPOB

KoHTeiHeps! MOTyT OBITH OHOT'O U3 TPEX TUIIOB:
1. I'pynna Tesiepery/iiTOpoB IpeAHA3HAYeHA [JIs IPYHIUPOBKU TEIEPErYISATOPOB U
BBICTABJICHUS 3HAYEHUS TEIEPEryIUPOBAHMS Cpasy Ul BCEH IPYyIIIBI.
2. I'pynna AIITC npenna3znadeHa ajisi MoHuTopuHra Tpynnsl curaainoB AIITC. s
IPYNIbl 33JAa€TCs CBSI3aHHBIM CUTHAJ, KOTOPBINA Oy[ET BBICTaBIEH IPpU cpadaThIBAaHUU
J1r000r0 CUTHaIA IPYIIIIBL
3. ®uabTp CUTHAJIOB IpEIHA3HAYCH Ul 33JJaHUs IPOU3BOJIBHOMN IPYIIIbI CUTHAJIOB.
YrtoObl co371aTh HOBBINM KOHTEWHED, HY>)KHO Ha)KaTh Ha KHONKY «Jl00aBUTh» B HUYKHEH 4acTH
okHa. [Iocie 3Toro Hy’KHO BBECTH UMsI KOHTEMHEPA U 33]1aTh €0 THIL. J{J11 peJakTUPOBAHN UMEHU
WIN THITa HY)KHO IPOU3BECTH JBOHHOM IIEITYOK HA COOTBETCTBYIOIIEH sTUeiKe TaOIHIIbI.
3anarh MOpsAI0K KOHTEHHEPOB MPH OTOOPaKEHNUHU Ha pabodeil CTAaHIIUN MOYKHO MTPH TIOMOIIH
KHOIIOK «BBepx» u « BHU3». Ynanute KOHTEHHEp MOYKHO IPH ITOMOIIX KHOIIKU « YIAJIHUTH).
YroOGbl MOCMOTpPETh WM OTPEJAKTUPOBAaTh CIMCOK CHUTHAJIOB KOHTEHHepa, HYKHO

MMPOU3BECTU JBOMHOM MIETYOK MO IO «CUTHAIBD B 3alIUCH KOHTeﬁHepa.

?j Cnvcok curiance koHTelinepa Kontedtep 3 l B eS|
HazgaHne Tun
... Monoxenne TC
TOPAZVHIZAON.. TeneynpaeneHue T
3 TOPAZVHIZAON.. Pazpewenve TY OTKI TC
4 TOPAZVHI3AO.. Paspewenne TY BKI TC
Beepx BHuz M YoanuTe

J

Puc. 2.17.2 PenakTupoBaHue CIMCKA CUTHAJIOB KOHTeiiHepa

B oTkpeiBIIEMCS OKHE MOXKHO HU3MEHUTh MOPSAJOK OTOOpa)keHUs CUTHAJIOB Ha paboueit
craniuu (kHonku «Beepx» m «BHu3»). Taxke MOXHO yAaquTh CUTHAJ MPU MOMOIIM KHOIKU

«YIaIuTELY.
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HazgaHune Tun CurHans Yzne CEAZ3HHEIR cUrHan
KonTeinep 1 [pynna Teneperynatopos 5 wr. 0w
KonTeinep 2 CocToaHue cBAIN

Ipynna AMNTC 4w, 0 wr.
e e e i e .y .y

KonTeiinep

JoBaenTe JOYEPHWIA KOHTERHED. .. 4

PazBuTe Ha KOHTEHHEREI NC NOACTAHLMAM..

VzreHnTe THR 4

Konrtednep 1
Konelinep 2

Puc. 2.17.3 KontekcTHOE MeHIO KOHTeliHepa

KontexkcTtHOC MEHIO KOHTCfIHCpa MO3BOCT OCYHICCTBIIATH CIICAYHOIINC JICUCTBUS:

— JloGaBuTh nOUYEpHMIA KOHTEHHEP. DTO MO3BOJIAET CO3AAaTh HEPAPXUUECKYIO CTPYKTYpPY

BJIOJKCHHBIX KOHT@ﬁHCpOB.

— Pa30uth Ha KoHTeiHepH! o noAcTaHuusM. [Ipu 3ToM co3paercs Mo KOHTEHHepy s

CHUI'HAJIOB Ka)KI[Oﬁ IOoACTAaHII U, KOTOPBIC COACPIKATCA B UCXOJHOM KOHTefIHepe.

— HW3menuts tun. [lo3Bossier 3aaaTh TUIT KOHTEHHEPA.

217.1

[Jo6aBneHne curHanoB B KOHTENHeP

YT1oOBI ,I[O63.BI/ITI> CHUI'HAJIbI B KOHTeﬁHCp, HYXHO BBI6paTL HUX B ACPCBC 00BEKTHOM MOACIIN U

BBI6paTI> ((I[O6aBI/ITB/y,HaJ'II/ITB CHUI'HAJIbI U3 KOHTGﬁHGpOB)) B KOHTCKCTHOM MCHIO:

Ob6beKTHan MOLEND:

@. oYV A

4 % TopAZ
4 10380
s B Wead1

4 KPY3 220 kB

> WPICW
4 WPIc

D [*] OTKN

4 Cunoeoe oBopyA0EaHME NOACTAHLMA

4 Kl Mareeesckasn - Mpecun [

D Paspewenne
D Paspewenune

D Pazpewenue

D Pexcm ynpasg

D Boisog ¢-mn

T Teneynpasne

T Buisoad-wn
4 3HWPICW

$1

D r1en

D r1oTkn

D Nonoxenne

D Paspewenme

JloBaBwTe HOBLIN y3EN...

JoBaBUTs HOBYHD CEKLIMHD LUKH...

©¢  3amMacKMpoBaTh Y3kl M CUTHAMBI
PazmacknpoBate yael U CUTHaNL!

©9  3amMacKMpoBaTh HEMPUEA3AHHBIE CUTHANBI
ANropuTmel...
Mepexog Ha TeneMEXaHUYECKWI CUMHAN

Hl JoBaeWTe/yAZNNTE CHIHANB! U3 KOHTERHEDODE...

Il Ceasb c konTeiinepon AMTC...

&  [JoBaeuTs CUrHANLI B CEKLMID

@ YGpaTe cMrHanbl M3 ceKLmn

Puc. 2.17.4 Jlo0aBjieHHe CUTHAJIOB B KOHTelHep

?’: Bribop koHTelinepos

P ||

HazgaHue
[ Kowreiinep 1
[ KowTeiinep 2
[ KowTeiinep 3

DUNETP: |

[ Chpoc ] [ oK ][ OTMeHa ]

-

Puc. 2.17.5 lo0aB/ieHHe CHTHAJIOB B KOHTeliHep
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B otkpriBIIEMCS 1Manore Hy>)KHO BbIOpaTh KOHTEHHEp (MM KOHTEHHEPHI), KOTOpbIe OymayT
Coep)KaTh BBIJCNCHHBIE CHUTHaNBl, W HaxaTb «OK». [lng ¢uiasrpanuu IIMHHOTO CIHCKA

KOHTefIHepOB MOXXHO BB€CTH 4aCThb HMCHH KOHTeﬁHepa B I1OJI€ (((DI/IJ'IBTp».

2.17.2 TlpuBa3ska curHana K KoHTenHepy AlNTC

Jns Toro ytoOb! cBs3arh curHan ¢ koHTerHepom AIITC, HyxHO BBIOpaTh AMCKPETHBIH
CHUTHAJ B JiepeBe OObEKTHONW MOJAETH M B KOHTEKCTHOM MEHIO BhIOpaTh «CBSA3b ¢ KOHTEHHEPOM
AIITC».

O6beKTHaR MOAENL:
@eevX
a £ Topaz
4 10340
« I Wrad 1
* Cunosoe oBopyACBaHKE NOACTAHLMK
4 Yctpoiicteo
4 [lnarHocTuka cepeepoB
4 [anens10
» Cepeep cBopa ganHbnd
+ DIN321
- DIN322
- DIN323
- DOUT1G6 4
+ EZR412

D Cocroanne ceasmn
Trd P2 3amackMpoBaTh Y3kl 0 CUTHAMBI

» AnardocTuka 61850 mactep Pa3smackupoBaTh y3nbl W CUrHaMbI
* Anarnoctika 104 mactep ©%  3aMackMpoBaTh HENPUEAIAHHBIE CUrHANBI
Anarnoctvka TASE2 macTep T4 R
AnropuTmet...
Mepexog Ha TENEMEXGHUHECKIIA CHTHAN L4
JoBasnTh/yAanMTe CHIHANBI 3 KOHTERHEPOE...
CeAse ¢ konTeinepom AMTC...

JoBaenTe CMrHaNbI B CEKLNIG 4

LN M|

¥BpaTte cUrHankl U3 CEKLMM 4

Puc. 2.17.6 Co3naHnne NpuBsA3KH CUTHAJIA K KoHTeliHepy AIITC

Il Bribop konTeinepa ANTC l ? &]

HazeaHue

*He BbIBpaH™
KonTeiinep 2

PUneTp: |

I Chpoc I [ 0K ]I Otmena

Lo ~

Puc. 2.17.7 Co3naHue NpUBA3KHM CUTHAJIA K KoHTeiiHepy AIITC

B oTkpeiBIIEMCS TUanore Hy»KHO BbIOpaTh KOHTEHHEp, C KOTOPHIM OyZIeT CBS3aH CUTHAJ, U
Haxatb «OK». Ilpu cpabareiBanuu moboro curHana AIITC B koHTeliHepe, Oy/leT BbICTABIEHO
3HAYECHHE CBA3aHHOTO C KOHTEHHEPOM CUTHAaJA.

CrnenyeTr OTMETUTh, UYTO CBSI3bIBAEMBIN C KOHTEHHEPOM JUCKPETHBIA CUTHAN JOJKEH OBITH
BUPTYaJbHBIM, T.€. €r0 3HAYCHUE SBISCTCS BBIYMCISIEMBIM, U OH HE JIOJDKEH OBITh NMPHBS3aH K

CUTHAITy TEJIEMEXaHUUE€CKOM MOJICIIH.
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2.18 Hacmpoluka cekyul

s pasrpaHuueHus AOCTyNa K CUTHaJaM MEXIy Inoib3oBarensiMu APM ucnonb3yrorcs
«cekuum». I[IpoeKT MOXKeT cozmep)kaTh HECKOJIbKO ceKUui. CeKIus COAEpKUT 3aJaHHBIN
[IOJIB30BATENIEM CIIMCOK CUTHAJIOB. /[l CeKIUM yKa3aH CIOUCOK pPa3pelleHHBbIX IPyIII
II0JIb30BaTENIEH, IOJB30BATEIN M3 KOTOPBIX MMEIOT JOCTYIl K CUTHAJIaM JIaHHOM CEKIHH.
Bxuttouenue cexiuii npuBOIUT K TOMY, YTO NoJib30BaTesini APM OynyT BUJETH TOJIBKO T€ CUTHAIBL,
KOTOPBIE BKJIFOUEHBI B PA3PEILIECHHBIC I10Jb30BATEII0 CEKLIUN.

Jns  HacTpoilkM  cekuumii ~ HeoOXOmMMO  BBIOpaTh  IYHKT  IJIABHOTO  MEHIO
«[IpaBka—>Hactpoiika cekuuii...» WIM BBIOPaTh COOTBETCTBYIOUIYIO KHOIKY Ha MaHEIH

uHCTpyMeHTOB. [locne 3Toro oTkpoercs auanorosoe okHo «Hactpoiika cexuuin» (Puc. 2.18.1).

& Hacrpoiixa cekuwii l 2 &J
V| BraiouiTe WCnonb3oBaHME CeKkLM |ﬂ\)
Hassanne Mapametper  [pynnel noassoceatensi
Cekupma 1 8w
Cekupna 2 5w
Cekupa 3 5w
e Oobasute Beepx BHusz | | XK Yeanute |

Puc. 2.18.1 Hacrpoiika cexuuii

B BepxHeii yactu okHa HaxonuTcs (rar « BKIIOUYNTh UCTIOIB30BaHHUE CEKIUIN), OTBEUAIOLITHIA
3a BKJIIOUYEHUE/OTKIIOUEHHE UcTHojib3oBaHus cekuuid B APM. Ilpu cusatuu ¢mnara unrepdeiic
YIPaBIEHUS CEKIUSAMU CTAHOBUTCS HEAOCTYTHBIM.

Huxe pacnomaraercst Ttabnmuna, B CTpOKax KOTOPOM pacIojiaratoTcsi ONpeiesieHHbIE B
MIPOEKTE CEKIIUH.

B cronbue «Ha3Banue» npuBeneHO Ha3BaHUE CEKLIMHU, TOCTYNHOE JJI PEJaKTUPOBAHUS.
HazBaHus cekuuii JOMKHBI ObITh YHUKAJIBHBIMU B TIPEJIeNiaX OJHOTO MPOEKTA.

B cronbue «Curnanbspy oroOpakaeTcs KOJIMYECTBO CUTHAJIOB B 3TOHM cekuuu. B cronbue
«I'pynmbl mosp3oBaTenei» MepeyrcieHbl IPyNIbl MOIb30BaTeNe, KOTOphIM OyIyT JOCTYIHBI
CUTHAJIBI U3 OTOW CEKILINH.

Knonka «Jlo6aBuTh» 100aBIsSeT B MPOEKT HOBYIO CEKIUIO, C Ha3BaHUEM 110 YMOJIYaHUIO
(narmpumep, «Cekuus 1»). KHonka «YganuTe» - yaanseT BbIOpaHHYIO CEKIMIO M3 IPOEKTa.
Knonkamu «BBepx» u «BHH3» MOXHO cMellaTh BHIOpAHHBIE CEKIIMM K HAa4ally WM K KOHILY
CIIUCKA.

Jlnis penakTupoBaHMs CIIMCKA CUTHAJIOB CEKIIUU HEOOXO0IMMO BBIITOIHHUTD JIBOMHOE HaXaTHe
Ha siyeiike u3 ctonbna «CUrHagbl», MOCie Yero /Ui BHIOPAaHHOM CEKLMU OTKPOETCS TUAIOr0BOE
okHO «Cmmcok curHanoB cekuum» (Puc. 2.18.2). Knonmkamu «BBepx» u «BHU3» MOXHO
nepeMeniaTb CUrHaJIbl K Ha4ally WM K KOHITY CITMCKA, KHOTIKOHM « YIanuThy - yoalaTh BbIOpaHHbIE

CHUT'HAJIbl U3 CCKIINH.
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- -
3‘? Crncok napametpos cexumm Cekuyma 1 @éj

11

N2 MyTe “Hasﬁanwe
] 220 kB\K Lentpaneran-Awmnc\3B  MonoxkeHue
220 kB\KN Uentpanehan-Awmne 3B Paspewenne TY
220 kB\K LlenTpaneHan-Awnnc\ 3B TY

220 kB\KJ UentpansHas-AwmHo Ia

220 kB\K I LenTpaneran-Awmne Ib
220 kB\KI LenTpanehan-Awmne Ic
220 kB\K N LlenTpaneras-Awnne P
220 kB\K Ll enTpaneHan-AwnHe Q

[ R R, R}

4 m 3

Bsepx Bz M Ynanuto

Puc. 2.18.2 Cnincok napaMeTpoB CeKINU

Jis penakTupoBaHUs IPYIII MOJIb30BaTeNIel HEOOXOAUMO BBINOJIHUTH ABOMHOE HAXKaTHE Ha
aueiike «[’pymnmbl Monb3oBaTenel», MOCIe Yero OTKpOeTcs Auanoropoe OkHO «[pymmbl
nones3oBarenei» (Puc. 2.18.3). dmaramu oTMe4aroTCs TpyMIbl MOJb30BATENCH, KOTOPBIM
HE0OXOIMMO UMETh JTIOCTYT K JAaHHOU CEKIUH.

& [pynnel NOAL3OE.. l D)

IBbInEnMTb BCE I [ CHATb BCe I

AAMAHUCTPETOPE
|:| OnepaTtop
P3A I})

L 4

Puc. 2.18.3 I'pynnsl noab3oBareliei

s noGaBieHUs CUTHAJIOB B CEKIIMIO HEOOXOIUMO BhIOpATh y3/bl HIIM CUTHAJBI B JIEPEBE
00BEKTHON MOJICNI W BBI3BaTh KOHTEKCTHOE MEHIO «Jl00aBUTh B ceKmuio...». Ilociae mosBieHus
JIOTIOTHUTEILHOTO MEHI0, B KOTOPOM TIE€PEUYUCIICHBI BCE JOCTYMHBIC B MpoekTe cekiuu (Puc.
2.18.4), HeoOXoauMo BBIOpaTh CEKIMIO, B KOTOPYIO HY)XHO H00aBUTh curHaibl. [locie uero
BbIJICTICHHBIE CUTHAIBI 00aBATCS B BBIOpaHHYIO cekuuto. Ecnu s nobaBnenus ObLIN BRIOpaHbI
y37Ib1, TO B CEKIIHIO OyayT 100aBIEHBI BCE CUTHAIIBI Y3J1a, @ TAK)KE BCE CUTHAIIBI BIIO)KEHHBIX Y3II0B.

Ecnu B JOMONMHUTENHHOM MEHIO HAIIPOTUB HA3BaHUS CEKIIMU YCTaHOBIEH (iar (ranka), To

9TO 03HAYAET, YTO BHIOPAHHBIE CUTHATIBI, @ TAK)KE CUTHAJIBI BHIOPAHHBIX, Y3JIOB YK€ TPUCYTCTBYIOT
B IAHHOM CEKIIUH.
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a
TOMAS 3HEPTO MaeHtndnkatop sksemnnapa 1
4 220 kB
o EKJ'I Ll A I s, o
- 3B ¢ JoBaeuTe HoBbid yen...
b WP TCw Co38aTe WAGNoH(bI) M3 3NEMEHTA
> WPIICW
TS Konupoeate TenemexaHmdeckyro nHpopmaunto & Bydep obmeHa
 3HIWPICW MpukpenuTe HoBelid y3en U3 wabnoHa 3
b 3H WP ICW JotGaenTe napamerp 3
b 3HNP e cr. BN [oBaEnTE HECKONEKD NapaMeTpoB [3
b 3HAP B 3B [t
b [*103Mm 3amacknpoeate
= [*14302 Pasmacknposats
L 33aMacKWpoBaTe HENPUBAZAHHBIE
[ [*] AYB1
b [ AYE2 YcTaHOBUTS N3pameTpel No WaknoHy...
Al MsmennTe Tun wabnowa Ha 3
A % [Jo6aBNTh B CEKLMHD 3 Cexupn 1
2 Lc & YBpare u3 cexymm 3 Cexupn 2
A Q H  Vaanwme Del Cekupn 3
> KA Byrupuu-Llentpanes #  Boipesate Ctrl+X
b WCIB
b7l Konupoeats Ctrl+C
- T-2 [ Bcrasute Cirl+V
- AT-3
5 AT-4 MepemectnTs epiwe (Al + seepx) Alt+Beepx
= ICW «  MNepemectuts ke (Al + BHIMS) Alt+BHuz
b ICW PazBepHyTe BCE BAOMKEHHBIE JNEMEHTEI
= A3U1
b I3W2 CBEpHYTE BCE BACMKEHHBIE 3NEMEHTSI
I 220 (cTapwiif) | |2 T

Puc. 2.18.4 IlonMeHI0 TOCTYNHBIX CEKIUi

Y6paTh CUrHaJIBI U3 CEKLIMU MOXKHO aHAJIOTUYHBIM CIIOCOOOM, BBIOPAB ITYHKT KOHTEKCTHOI'O
MeHI0 «YOparh U3 CeKIHH...», 100, yepe3 AUaioroBoe okHo «CIHUCOK CUTHAJIOB CEKIMU» (CM.
Puc. 2.18.2).

AJNBTEpHATUBHBIM CIIOCOOOM JO00aBICHHSI M YNAJICHUS CUTHAJIOB W3 CEKIMU SBISETCA
KOHTEKCTHOE MEHIO TaOIHUIIBI CBOMCTB 00beKTHON Moenu (cM. Puc. 2.18.5). HazHauenue myHKTOB

MCHIO, ITPU 3TOM, aHAJIOTMYHO OIMMCAHHOMY BBIIIC.

Tabnuua ceoRcTE ofibexTHOI Moaen1

¥zen | OmckpeT[214] | Ananor [5] I CyéTumk[0] I TeneynpasneHue [8] I Dain[d] ‘

Homep Myte Hassanwe TK [Mpouecc basosoe cmewenne Holne|;n 6ase  Pewwm npuBaskKW
1 220 kB\KJ1 Uentpansraa-Awumnot 3B Monoxenne 2 0 4 pal OTHocuTENBHBIR
2 220 kB\K Uentpaneras-Awnno' 3B Pazpewermne TY 2 0 12 29 COTHocuTENEHEI
3 220 kB\K/1 UentpaneHan-Awmno\ WP T CLI MonoxkeHne 2 0 1] 17 CTHOCMTENEHBIA
4 220 kBAKN Uentpanenas-Awmnah LIP I CLU Monoxkenwne 2 Q 2 19 OTHOCMTENEHBIA
5 220 kB\KJT LenTtpanshan-Awmnnot 1P Monoxenne 2 0 5 2 OTHocuTensHBIR
3] 220 kB\KJT Uentpansras-Awmno\3H WP TCII  Monoxenne 2 0 1 18 OTHocuTENBHBIR
7 220 kB\K/ Uentpansnan-Awmnc\3H WP T CW [Monowenne 2 0 3 20 COTHocuTENEHEI
8 220 kB\KN Lentpanenan-Awmnet3H P e ct. BT Monosxkenue 2 0 7 24 CTHOCMTENEHBIA
9 220 kB\KN Uentpanenas-Awmne'3H P e ct. 3B Monosxkenue 2 Q [ 23 OTHOCMTENEHBIA

n

m——

1

220 kB\KN LienTpaneHas-Awmnol J3J1 Lnbpoeoit kanan ceazu Hi (S {{lotas mlzicer i Cerual
18 220 kB\KIN Uentpanesan-Awmnel 431 Enokupoeka W3MeHEHUA HOE (B EE I Cekupa 2 CTHOCMTENEHBIA
19 220 kB\K Uentpanenas-Awmnel 4311 [Jeiictene ¥POB Ha Tepru lzmi Cekuma 3 OTHOCMTENEHBIA
20 220 kB\KJ1 Uentpansras-Awmnol A3 Jefictene sawmel (no Y¥2) 1 1] 20 18021 OTHocuTeNBHBIA
i 220 «BAK N | lenTna Avnnl A3 M Neficrane 2aiare fnn Y31 1 il il 18022 ChrHncuTenkHkii

Puc. 2.18.5 Tadauma cBoiicTB 00LEKTHOM MOEIN

2.19 Hacmpolika paboyux cmaHyuti

JI71st HaCTPOMKY CTIPaBOYHHMKA aBTOMATU3MUPOBAHHBIX pabounx MecT (APM), KoTopbie UMEIOT

JOCTYT K CHCTEMe, UCIToJIb3yeTcs quaiior «HacTpoiika pabounx cranmuiiy. OH TOCTYIIEH U3 MCHIO
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«IIpaBka—>Hacrtpoiika pabo4nx CTaHIMA. ..». Takxke ero MO)KHO BBI3BaTh, HA)KaB Ha KHOIIKY “* B
MaHeIu HHCTPYMEHTOB.

= ~
178 Hactpoiixa paboumx cranumii @éj

Paboune cTaHwm: IP-agpeca:

APM OM1 10.160.69.23

APMON 2 10.160.70.23

APMP3A

APM Hanagumka

5 NoBasute PC ] [ K YaanuTe PC ] [ " fobasuTs IP ] #& Yoanute IP

Puc. 2.19.1 lnanor HacTPOHKH padounx cTAHIMIA

B sieBoii yacTu OkHa pacronaraeTcsl CIUCOK pa0odynx craHiui. YToObl 100aBUTH HOBYIO
CTaHIIMIO, HY)KHO HakaThb Ha KHOMNKY «JloOaButh PC» mox cmuckom. Bynmer moGaBieHa HoBas
3amuch pabodeii CTaHIIMN C IMEHEM 10 YMOITYaHHI0. MIMs CTaHIIMA MOKHO W3MEHHTh, BHITIOTHUB
Ha HEM JIBOMHOM IIETYOK.

B npaBoii uacTu okHa rokasbiBaeTcs cnucok [P-anpecos g BeIOpaHHO# paboueii cTaHIuu.
s nobaBneHus HOBOTO aapeca HY)KHO HaXKaTh Ha KHOMNKY «J{o6aButhk IP» mon cnuckom. byner
nobasien HyneBor [P-agpec. UtoObl u3menuts ero Ha [P-aapec crannmuu HyHO BBIIIOJIHUTE Ha
HEM JIBOMHOM IIETYOK U BBECTU 3HAYEHUE ajpeca.

Jns  ymanenwsi 3anuceidl paboumx craHuuid u  [P-agpecoB MOXXHO HCHOIB30BATh
COOTBETCTBYIOIIME KHONKH B HUKHEW YaCTH OKHA.

Takke MOXKHO OTKITIFOUMTH 3amuch pabouelt crannuu win [P-agpeca BMecTo TOr0, 4YTOOBI

yAAIATH ee. [ 3Toro Hy>KHO CHATH (h1ar ciaeBa oT UMeHHU paboueit cranimu (wim [P-agpeca).

2.20 Hacmpotuka ¢hopmamoe ¢hatisios

Ecnu B mpoekTe ncnonb3yroTes curHaisl Thna «Paim», MoXeT moTpedoBaThCs ONPEAETUTh
cnucok (opmaroB ¢ailyioB, KOTOpbIE MEPEAAIOTCA STUMM CUTHaJIaMM. JlJI1 3TOTO MCIONb3yeTcs
muanor «Hacrpoiika ¢opmaroB ¢aitno». On moctymeH u3 wmeHio «IIpaBka—>Hacrtpoiika

¢dopmaroB (aiinos...». Takke ero MOXKHO BbI3BaTh, HA’KaB Ha KHOIIKY ** B ITaHEJI UHCTPYMEHTOB.

( ’% Hacrpoiika dopmarce ¢ainos @Iéjw

| Cunosoe ofiopyaosaHMe NOACTEHLAM | YCTpoicTED | MNonssosaTenscne GopMaTel |

I Hassanme | Popuar |

R T

'i' Lobasute ] ’ x ¥aanuTe ]

[ OK ][ Otmeqa ]

Puc. 2.20.1 Inasior HacTpoiiku (popmaroB daiinon
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B nunanore na Puc. 2.20.1 Bxnagku «CuiioBoe 060pynoBaHHE MOACTAHLIUNY U « YCTPOHCTBOY
COOTBETCTBYIOT OACUCTEMAaM, 3aPETUCTPUPOBAHHBIM B IIpoekTe. OHU O3BOJIAIOT TPOCMATPUBATh
ciicku GopmaroB (aiyioB, ONpeneieHHbIX B 9THX nojcucTeMax. Bxmaaka «[lonp3oBarensckue
dopMaTel» IMO3BOIAET PEJAKTUPOBATH CIUCOK (OpMaTroB (hailyioB, ONMpPEAETICHHBIX B JaHHOM
HPOEKTE.

Jns nobasnenus HoBoro (opmara (aitia Hy>)KHO HaXaTh KHONKY «J[00aBUTE» B HIDKHEH
JacTu OKHa. byier mobapneHa mycrast 3amuch Jisl HoBoro ¢gopmara daitna. [Tocie 3Toro HyXHO
3a1aTh Ha3BaHue (hopmara Qaiisia 1 ero pacuipeHre B COOTBETCTBYIONINX SUEHKaX TaOIHIIBI.

UroOsl ynanuth popmar ¢aiina, Hy>KHO BEIOpATh €T0 3alMCh U HAXKATh « YIAIUThY.

OmnpeneneHHble B MpoekTe (Wi moacucteme) dopmarbl (GaillioB MOXHO 3aJaBaTh IS

curHajioB tuna «@Paiiypy B TaOIUIlE CBOMCTB OOBEKTHON MOIEIIN.

Tabnuua ceolicTe ofkbekTHO MogEn

¥zen | AuckpeT [0] | Ananor[0] | Cugtumk[0] I TeneynpasneHme [0] | Dain[1] |Teneperynmop[0] | MTFloat[0] |

=
Homep MyTs HazeaHue a30BOE CMELEH  Homep B Gaze  Peskum npueszkn  Bazoewid yzen KoHcT. Gopmar

1 Pacnpegenuten., @aiinl 0 0 OtHocwTenbHBIR  [pUcoEiMHEHNE

Puc. 2.20.2 3ananue ¢opmara daiina nis curiana runa «Daimn»

Ha Puc. 2.20.2 ans curnana «®Paitnl» ycranoBneHn ¢opmar daiina «Tekct», KOTOpbIi

orpezielieH B MOJIb30BaTelnbCKux (popmarax daiinos (cMm. Puc. 2.20.1).

2.21 Hacmpouka nonb3oeameJsieu u 2pynn rnosib3ogeamesieu

Jlisi HacTpOWKHM TIOIBH30BATEICH M TPYII IOJIh30BAaTEICH HEOOXOAMMO BHIOpATh IYHKT
m1aBHOro MeHio «lIpaBka—>MeHekep MOIb30BATENCH. ..» MOCIEe Yero OTKPOETCS HajIoroBoe

OKHO «AJMHHHCTpUpOBaHUE nonb3oBarenei Topaz Scada» (Puc. 2.21.1).

- AgmuHncTppoBaHne nonssoeateneil Topaz Scada - >
[ I_‘
| Mpynnbl nonesosatensd  MonuTvika asTOpUaaLIM

Crmcok nonbsoBaTensi:

Nz TMonHoe MMA Nonb30BaTENA Mpynna

1 ApsmmcTpatop AgrHucTpaTope

2 Dexyprbit Dexyprbie

3 Iuenemiep Ducnemieps

MNons3osaTens no yMonuaH1o Cospate Wamermms Ynamms
Monbsosarens: Agmunucrparop (AgmuancTparops) Mpoekr: NMC N2482 Jaunan

Puc. 2.21.1 AAMUHHCTPHPOBAaHHUE NOJIb30BaTe el

OkHo wumeer nBe Bkiaaku: «llomb3zoBarenm», «['pynmel monb3oBareneiny», «llomuTuka

ABTOpH3allN)).
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Ha Brmanke «llomp3oBarenu» B Tabnwile mepedncieHbl Moiib3oBaTenu Topaz Scada c
yKa3aHHUEM IPyII B KOTOpbIe OHU BXOAAT (cTonoer «I pymnmnay). CHH3y MPUCYTCTBYIOT CIIEAYIONINE
KHOTIKH YIIPABJICHUS:

«Co3naTth» - BBI3BIBACT JHAJIOT CO3/IaHMsS HOBOTO mojb3oBatens (Puc. 2.21.2), B koTopom
IOJISI OTMEYCHHBIC KUPHBIM IIPUPTOM 00s13aTEIIbHBI K 3aII0OTHEHHUIO, TAK)KE 00s3aTEeNIbHO 3a/IaHue
napoJisi (He MeHee 6 CHMBOJIOB).

«VI3MEHUTH» - BBI3BIBACT TUANOT PENAKTUPOBAHUS CBOMCTB BBIJCICHHOTO B TaOIUIE
M0JIb30BATEIs, AaHAJIOTUYHBIN JTUATIOTy CO3/IaHMsI HOBOTO MOJIb30BATEIIs.

((yl[aJII/ITb» - YAQIACT BbIACIICHHOI'O B Ta6111/1ue IIOJIB30BaTCJIA.

< Monezoeatens x

OBlwan MHBOpMaUA  MapameTpsl Bxona

Mepcokanstbe AaHHbBE

Pamunun: | |

Wmn: | |

OmyecTso: | |

MecTto paboms:

Opranmzawmsa:

OpnxHocTe:

TenemoH: | |
aﬂeKTDDHHaH nourta: | |

Ipynna: ~

3apate napone

v

Puc. 2.21.2 Co3nanue noJib30Barejast

Ha Bruajgxe «I pynmnsl mosib3oBaTenei» B TaOMUIEe MEPEYHUCICHbI IPYTIIbI TOJIb30BaTeNeH.
Knonka «Co31arh» BbI3bIBaCT AMAIOr CO3JaHUS HOBOM TIpymmsl noib3oBarenedt (Puc.
2.21.3). B auanore HeoOXOAMMO BBECTH HA3BaHWE IPYyMIbl, YCTAHOBUTh NMPHUBWIETHH, 33/1aTh

JOCTYI K MHEMOCXEMaM MPOEKTa U HaxkaTh KHONKY «OK».
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& Tpynna nonssceatenei X

[ locresoit poctyn

Hassanme: ‘AUMMHMCTD&TDDI:I

1 Muemocxemel  Cexium

MpuBnerna -
¥npaeneHne

Teneynpasnexue/ TeneperynMpoBaHle

[] Mamerenne yetasok & rpynne

[ Buifiop akvBsHoi rpynns! yeTasok

[] Cépoc ceeTommoaHoi carHanisawm
SCADA knuent

YeTaHoBKa NnakaTtos

KeuTpoBaHne napameTpos

Enokupoeka napameTpa

IMyck ofwero onpoca (YcTtapeswee)

KEMTMpoBaHNe SByKOBOA CMrHANWM3ALIAN

¥npaeneHue COCTORHWEM CBAZM

MpocMoTp ocuARNorpamMM

HacTpoiika cucTEMHBIX PUNLTDOB

3anmce curnance (YcoTapeswee)

Brop B cucTemy

MpocmoTtp oTueTos

[ BeiBon & pemoHT oGopyaosanna

[] AgpmuHucTpaTop TpeHaxepa

[] PaBota ¢ P3A yetpaitcTaaru

Kendurypupoeanne W

BeiGpate -

MpuHATE COmera

Puc. 2.21.3 PenakTupoBanue rpynisbl NojJb3oBarejei

Knonka «M3MeHUTH» - BBI3BIBAET AMAJIOT W3MEHEHHUS CBOMCTB (QHAJIOTHMYEH IUAJIOTy
CO3/IaHUs1 HOBOU T'PYIINbI) BBIJICJICHHOM TPYIIIBI MOJIb3oBarenel. JlocTynmHa, eciiu BlieJIeHa OHa
U3 CTPOK TaOIUIIBI.

Kuonka «VYmanute» - yganser BblAENEHHYIO Tpymily Iojib3oBartened. JlocTynHa, eciau
BbIJIETICHA OJIHA U3 CTPOK TaOIHUIIBI.

2.22 PedakmuposaHue Hacmpoek B[]

b/l mpoekTa oToOpakaroTcs B IepeBe TeIeMEXaHNIEeCKON MOJIENIN KaK TI0UE€PHHUE SIEMEHTHI
TEJIEKOMIUIEKCOB. B o0mieM ciydae TelneKOMIUIEKC MOXET conep:kaTh Heckoibko bJI. Jlms
penaktupoBaHus HacTpoek bJ] Heo6XonMMo BBLIETUTH €€ B IepeBe U BHIOPATh KOHTEKCTHOE MEHIO
«Penaktuposats...» (Puc. 2.22.1). [Tocne yero oTkpoercs AuanoroBoe okHo «HacTtpoiiku 6a3bl
JTaHHBIX» 11 BBIOpaHHou BJ] (cm. m. 2.22.1).
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Mpouecc 0

= TM_DB

-, DF_DB
b @ 5. - WebARM E2R4
hd Mpouecc 0

AucepeTsl
AHanorm
Cugrumkn
TeneynpasneHua
Daiinel
Teneperynatopel

Mockea

& uvc

&= 002, - UYC
IE pan3ac

= 1003, - PAMN 33C

= PegaktnpoBate..
% 3akauate Ha cepeep B..
HasHauuTte Basol No yMonYaHum
&' 3anyctute Topaz Scada gna ganHoii bJ...

Mokazate cnucok curnanoe S0L-meneskepa

[MoKkazaTe CNIMCOK CUMHAN0E DOBEKTHON MOAENM. ..

Mokasate cnMcok y3noe ofbekTHOR Mogenu..,
W [poeepka AaHHBIX...

CHATb BbIAENEHNE

PazBepHyTE BCE BACMKEHHEBIE 3MEMEHTEI

Ce EPHYTE BCE BAOMEHHBIE JNEMEHTEI

x ¥panute

V||

Puc. 2.22.1 PepaxktupoBanne HacTpoek B[

Ecau naxars KHOIIKY % «Pe,[[aKTI/IpOBaTL BI[ 10 YMOJJIYAaHULO. ..» Ha IIaHCJIM HHCTPYMCHTOB

ITIaBHOI'O OKHA, OTKPOCTCA JUAJIOIOBOC OKHO ((HaCTpOﬁKH 0asbl JaHHBIX» OJIA 0asbl JaHHBIX I10

yMo4aHuio (cM. . 2.22.1).

2.22.1 [Owanor HacTpOoMKu 6a3bl AaHHbIX

T Hactpoiiku Gaskl gaHHbD 7 X
OcHoBHble  Apxusel PasHoe pynnel nonesosatenei
Hazeanme: TM_DE
Tun Gazes: MySQL
IP-appec: | 127.0.0.1 (nokaneHei xoct) V|
Nopr: [3306 2
Norun: |root |
Naponk: |uu |
Bepcua Gaser: |6.00 ~

OtmenHa

Puc. 2.22.2 Hacrpoiiku B/l (OcHoBHbI€)

Ha Bximagke «OCHOBHBIEY

Hactpoiiku bJI: nazsanue BJI, Tum 6a3e1, [IP-anpec, mapons, Bepcust 6a3sbl.

AOCTYIIHBI JJII PEAAKTHUPOBAHUA CICAYIOIIUC OCHOBHBIC
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T Hactpoiiku Bassl ganHbix ? X
OcHoBHele  Apxussl PazHoe Fpynnel nonssoeatenei
[nybuna xpanenma xypnana, [cyt]: 30 T
[nybuna xpanenma apxuea TC, [oyt]: 30 =
Tny6una xpanenms apxnea TUM, [cyT]: 30 S
Tnybuka xpanenws coiporo apxwsa TH, [oyt]: 30 S
Tny6una xpanenma mmnyTHoro apxuea, [oyt]: 30 B
[nybuua xpanenma 5-Tv mMeyTHOTO apxwea, [cyr]: |30 v
[ny6una xpanenmna 30-TM muHyTHOTO apxmEa, [cyT]:
[ny6uHa xpaHeHua YacoBoro apxuea, [cyr]: 30 S
Inybuna xpanenna cyTounoro apxuea, [cyt]: 30 *
[nybuna xpanenma dainos, [oyr]:
OtmeHa

Puc. 2.22.3 Hacrpoiiku B/l (ApxuBbI)

Ha Bxnanke « ApXuBbD» MOXKHO 3a/1aTh BPEMSI XpaHEHUS 3alMCEN B KypHaJIe U Pa3InYHbIX
apXuBax CHUTHAJIOB, IO UCTEYEHWU KOTOPOIo OHU OyayT ydasieHbl. BpeMsi xpaHeHus 3agaercs B

CyTKax.

T HacTpoiiky 6astl AaHHbIX ? x

OcHoBHBIE Apxuesl PasHoe Fpynnel nonesosaTensi

Makcumansueiii pasmep bJl, [Méaiir]: 20000 =
Makcmanbhbii pasmep Tabnnu: gainnos, [Moaiar]:
MakcuMansHOe KONMYECTEO OTKPLITEIX ceccuid, [wr:

w
=1
“

3apepxka po ebintovenns b, [c]:

Bpemn A pesyr ™, [d |20 =
Pazmep naptuuum, [c]: 604800 =
] Tpenamep

] Mackn POBaTh HEAOCTYNHbIE 0O BEKTB CXEM
] BA, xontponnepa npucoeaunenns

n KM Hyp coobulennii

Oon Kre coobuy APM

Inaenas bJ
Jouepnne 6.

Mremocxemet...

Otmena
Puc. 2.22.4 Hacrpoiiku B/l (Pa3noe)

Ha Bknagke «PazHoe» MOXHO OTpeakTUpOBaTh Cieayronme HacTporku b/I:

MaxkcumanbHblii padmep B/l — MakcumanbHeIl pasmep, oTBeAeHHbIN 1 b/l Ha nucke.
3amaercsa B Mb.

MaxkcumanbHbIi pazMep Ta0IuLbI (PAHI0B — MAKCUMAaIIbHBIN pa3mep Tabull, B KOTOPBIX
xpausTcs ¢painbl. 3agaéres B Mb.

MaxkcuMaibHOEe KOJHMYECTBO OTPBITBIX CECCMH — MaKCHUMAJIbHOE KOJIMYECTBO
OJIHOBPEMEHHBIX CECCHUM IOJIb30BATEIIEH.
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3agepxkka no Beikiawuyenust B/l — 3anepxxka no BeikimoueHus b/l npu mporpaMMHOM
OTKJIIOUYEHUHU CUCTEMBI. 3aJaeTCsl B CEKYH/Iax.

Bpems oxuaanusi pesyabrara BbINoOJHeHuss TY — Bpemsi oxulaHus pe3ysbTaTa
BbINOJHEHUS TY B ceKyHIax.

I'naBuas B/l — eciu BkitoueHo, nanHasa b/l siBisieTcst ri1aBHOM, U CTAHOBUTCS JOCTYITHOM
kHomka «Jlouepuue B/I...», KoTOpas BBI3bIBAECT JUAJIOT JJI1 PEJAKTUPOBAHUS CIIHCKA TOYEPHUX
B (cm. 1. 2.22.2).

MackupoBaTh HeOCTYNHBIE 00BEKTHI CXeM — €CJIH BKJIIOYECHO, B 0a3y HE TOMajgaroT
00BEKTBI, HEJIOCTYITHBIE JJIS MTOJIb30BATEIIS.

B/l xoHTpoJLIepa NpUcoeAUHEHH s — €CJIU BKIIIOUeHO, TO bJ] siBnsieTcst 6a30i1 KOHTpoILIepa
MPUCOCTUHECHHUS.

Knomnka «Jlouepuue B/I...» oTkpbIBaeT nuaior s peaakTupoBaHus podepHux b/l (cM. m.
2.22.2). Knonka «MHeMoCXeMbl» OTKPBIBAET AMAJIOT JJIsl PEJAKTUPOBAHUS CIIMCKAa MHEMOCXEM,

nonagaroumx B 6azy (cm. m. 2.22.3).

2.22.2 PepaktunpoBaHue cnucka poyepHux b[j

I'maBuas B/l cobupaer 3HadeHusi curHanoB u3 Bcex gouepHux bJl. /laHHYI0 BO3MOXXKHOCTH

HMEET CMBICJ MCIIOJIB30BaTh B OOJIBIINX pacnpeaciCHHbIX CUCTCMAaXx.

r ~ [
33 JlouepHue Gasel faHHLL &I—J

Crmcok ocTynHex B AouepHie BA: WHTepdelice ana APM:

Hazeanne Tenekomnnekc Hazeanue MeesaoHum Tenekomns
TM_DB_61850 3.-B/ 61850 master
TM_DB_TAS... 8.-B[ TASEZ e
TM_DB_104m 10.-54 104 master

Puc. 2.22.5 JInaJior 1jis pelakTUpoBaHus crniucka qouepHux b/

Huanor Ha Puc. 2.22.5 no3Bosser onpeaenuts cnucok gouepuux b/l s nannoit BJI. st
Kaxaoi gouepHeit b/l HykHO BbIOpaTh €€ B CHHCKE CeBa U HAaXaTh HA KHOMKY «=>».

33 JouepHie Gasbl 4aHHLX l P e
CrNCoK AOCTYMHBD BA: [LouepHue B WHTEpdEficE Ans APM:
Hazeanue TenekoMnaekc HasgsaHne MceaaoHnm Tenekomns Ocrosoit [172.16.20.11] eth0
TM DE 61850 3,-E/ 61850 Ocroenoii [172.16.21.11] ethl
=> TM_DE_TAS... 8B/ TASE]
TM_DE_104m 10.-54104
(|
<=
4 n 3

% S = —_— E——— J

Puc. 2.22.6 Pesyabrar 3aganust 1ouepuux BJ{
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Jnsa kaxnoit nodepHeit b/l HeoOxoammo ykas3aTh, Kakue ceTeBble HMHTepdeichl OymyT
UCTIOJIb30BAThCS JUIS MOTyUeHHsI U3 Hee mapaMeTpoB. J[ist 3Toro Hy>kKHO BBIOpaTh 3TH HHTEp(EiiCch

B CITMCKE B MPaBoOW 4acTH okHa (cM. Puc. 2.22.6).

2.22.3 PepaktupoBaHue cucka MHEMOCXEM

Huainor Ha Puc. 2.22.7 mo3BossieT 3a1aTh CIMCOK MHEMOCXEM, KOTOPBIE MONaIal0T B 6azy

JAHHBIX.
33 MHuemocxemsl Bassl ganHeo: TM_DB l T i
CrMCoK MHEMOCKEM NpOEKTa: MHEMOCKEMbI NONAASMUE B B
HazeaHue HazeaHue
OBuwan cxema OBwan cxema
KN Mateeesckan-TMpecHa I => K/ Mateeesckan-MpecHn ]
AnarHocTnka [narHocruka
Auarnoctrea A1 TP
TP
QK ] [ OTHeHa

Puc. 2.22.7 ImaJior ajisi peJaKTUPOBAHUS CIIMICKA MHEMOCXeM

B cnucke cneBa conepkarcsi BCE MHEMOCXEMBI, KOTOPBIE CO3[aHbl B IIPOEKTe. B crmcke
CIIpaBa COAEPIKATCSI MHEMOCXEMBI, KOTOpble OynyT coxpaHeHsl B BJI.

Ecnn Ha3BaHue MHEMOCXeMBbl OTOOpa)kaeTcsi CepblM LBETOM, 3TO O3HA4aeT 4YTO OHA
nonanaet B b/l aBTomarnuecky, T.K. B b/l monagaroT curHaisl, KOTOpbIe IPUBSI3aHbI K 3TON CXEME.
OOBIYHO 3TOTrO MpaBMJIa OKA3bIBAETCS JOCTATOUYHO M HET HEOOXOAMMOCTH BPYYHYIO JOOaBISATh
MHemocxeMbl B BJl, ogHako, ObIBatOT M UCKIIOUeHUS. K HEKOTOPBIM CHeMaIbHBIM CXeMaM MOXKET
He OBITh MPUBA3AHHBIX CUTHAJIOB M UX HaJ0 M00aBiATh B b/ mpu moMoru 1aHHOTO Juanora.

HyxHo 3aMeTuTh, 4TO cXeMa MOXET ObITh JOOABIE€HA B CIHUCOK «JIBAXAbD - MO MPaBUILY

MPUBSI3aHHBIX CUTHAJIOB U Bpy4HY!O (cM. Puc. 2.22.8).

3‘; Muemocxembl Bassl ganHs: TM_DB &Iﬂ—hj

CrHCoK. MHHEMOCXEM NPpoSKTa: MHeMoCxeMEl Nonaaatowmre 5 B:

HazeaHue Hazeanwe

KN Mateeesckan-MNpecHa
OnarHocTuka
OnarHoctuea 4N

TP

OBuan cxema

KN Mateeesckan-MNpecHa |
AwarHocTuka

TP

OBwan cxema

] [ OTHEHa

[ o

Puc. 2.22.8 lo6aB1enue muemocxemsl B B[

OTO MOXKHO CAENaTh /Ui FTapaHTUH TOT0, YTO CXeMa B JII000M ciyyae OyneT coxpaneHa B b/l,
JIa)K€ €CIIU B NOCIEIYIOIIEM NIPUBSA3KU CUTHAJIOB MCUE3HYT U OHA IepecTaHeT nonanars B bl o

ABTOMATUYCCKOMY IIpAaBUITY.
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2.22.4 TpocmoTp TenemMexaHn4yeckux napamertpoB b/}

J151st Toro yTOOBI MOCMOTPETH CIHUCOK TEIEMEXaHHUUECKHX MapaMeTPOB, KOTOPbIE MOMAJal0T
B b/l, HE0OX0MMMO BBI3BaTh MYHKT KOHTEKCTHOTO MeHIo «lloka3aTh crmcok mapamerpoB SQL-
MEHE/KEpa», Mociie 4ero OyAeT MOKa3aHo IOoMOoNHUTeNbHOEe MeHto (Puc. 2.22.9), rae Hy)HO

BbIOpaTh HCTOYHUK ITAPaMETPOB U3 KOTOPOro napameTpsl nonaaatotr B b/1.

a [ NC 378 Uenrpaneman
4 @m ], - ACYTO
» " Mpouyecc0
[EX001] Onpoc marnctpaneid ML, M2, M3
[EX002] Onpoc marnctpanei M4, M5, Mb
[EX003] Onpoc marnctpanu M7
[EX004] Onpoc marncrpaneid ME, M16
[EX005] Onpoc marncrpanei M3, MLO
[EX006] Onpoc marnctpanei M1, M12, M13, M14, M15
[EX007] Onpoc marnctpanei M100, M110
| TM_DB
P PegaktuposaTe...
» w100, - NTP Server s 3akawars Ha cepeep BAl...

HasHaunts Baoii no ymonuanmo

&€ 3anyctuts Topaz Scada ana AaHHoRA bA..

Mokasate cincok napamerpos SQL-menegpkepa 3 SQL-meneskep TK 1., Ik
ChHaTh BEIgENEHME SQL-mereskep TK2...
K Vganure

Puc. 2.22.9 TononHuTebHbIe NapamMeTpbl SQL-MeHerKepa

[Tocne BbIOOpa HCTOYHHKA OTOOPA3UTCS AMANOroBoe OKHO «CHHUCOK TeleMeXaHUYEeCKUX
napamerpoBy (Puc. 2.22.10), B KoTopom OymyT IMepeurCIIeHBI BCE MapaMeTpsl, monaaatomue B bJ]
U3 BEIOPAHHOTO MCTOYHHKA. B CTpOKax TaONHIIBI TIEpEeUYHCIICHBI TEIIEMEXaHUIECKHUE TTapaMeTPhI.

Tabnuiia umeeT CToIOIbI:

—  «Tum» - ogno u3 matu 3navenuit (TC, TU, TUU, TV, @Aﬁﬂ) ONPENCIISIIOIINX THUIL
napamMmerpa;

— «Ha3Banue curhaga» - Ha3BaHME  TEJIEMEXaHUUYECKOTO  TapaMmeTpa U3

PARM_LIST.cfg;

—  «O0beKT» - Ha3BaHUE 00BEKTa aBTOMATU3AIMH U3 KOTOPOTO MPHUIIIEN TapaMeTp;

—  «TK» - ugentudukarop TeaeKoMIIeKca U3 KOTOPOTO MPHIIIEI TapaMeTp;

— «IIpouece» - HOMep npolecca U3 KOTOPOro MPHILIEN TapameTp;

— «Homep B 6a3e» - HoMep napameTpa B 6aze DAS;

— «HMpaeHT.» - yHUKaJIbHBIN HOSHTH(UKATOP apameTpa B Oase.

7‘3 Cnncok TENEMEXEHUYECKWK CUMHEN0B ? X
Tun HazeaHwue curHana OfbekT TK Mpouecc Homep B Baze WaenT. G
T la B/l 35kB 3eenuropoa-Jaunan MC 482 Jaunan 1 0 1 5124814603789232508
T Ib BN 35kB 3eenuropog-Javnan MC 482 Jaynan 1 0 2 150084795559500256...

T lc B/ 35kB 3eenuropoa-Jaunan MC 482 Jaunan 1 0 3 550444550662426062
T P B/ 35kB 3penmropoa-Jaqnan MC 482 Jaunan 1 0 4 6700347156834514911
T (1 BN 35kB 3eenuropoa-Jaunan MC 482 Jaynan 1 0 5 T267932178249829664
T la BN 35kB ¥cnenckan-Jaunan MC 482 Jaunan 1 0 51 $934341324240153099
T Ib BN 35kB ¥cnenckan-Jaunan MC 482 Jaunan 1 0 52 151643793272637864...

T lc BN 35kB ¥ecnenckan-Jaunan MC 482 Jaunan 1 0 53 111756702588418344...

T P B/ 35kB ¥cnenckan-JauHan MC 482 Jaunan 1 0 54 3435122881141638432

™ 0 B 35kB Ycnenckan-/launan MNC 432 JayHan 1 0 55 2867537859726323679 ¥
DuneTp: | TN ~ |
OTMeHa

Puc. 2.22.10 Cnucok TejieMeXaHn4eCKHX CHTHAJIOB

Tabnuiia MO3BOJIIET COPTHUPOBATh JIAHHBIE MO JHOOOMY CTONOIY, @ TaKXe BBIIOIHSATH
(buIbTpanmo.
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2.23 AemomMamud4deckasi npoeepka rpoekma

TOPAZ Model Creator mo3BoJisieT aBTOMaTHYECKH MTPOBEPUTH CO3TaHHYIO KOHPUTYPAIIHIO
IPOEKTa U BBIABUTH HanOoJee pacpoCcTpaHeHHbIe OmUOKu. [y 3amycka mpoBepKy HEOOXOIMMO
BBIOpATh dJIeMEHT 1aBHOTO MeHIo «[IpaBka—>IIpoBepuTh nanueie...». [lepen 3akaukoii B B/] Bce
OLIMOKHU B IPOEKTE JOJKHBI OBITh JTUKBUIUPOBAHBI.

Eciu B 00BbEKTHON MONENHM €CTh MapaMeTpbl, KOTOpbIE HE MPUBA3aHbBI HU K OJHOMY W3
TeJeMEXaHUYECKHX apaMeTpoB, OyJeT CreHepupoBaHa OlINOKa.

Ecnu B cipaBOYHMKAX MPOEKTa €CTh 3alUCH, HE COAEPIKaIe HU OJHON paciu(poBKH, TO
OyIeT CreHepUpPOBaHO MPEAYIPEKICHUE.

Ecnn y napamerpa (aHajora), BKJIIOYEHHOIO B OTYET, HE BKJIIOUEHO apXMBHUPOBAHUE, TO
OyIeT creHepupoBaHa OIIOKa.

Ecnu nBa, unm Gonee, oObeKTa aBTOMATU3ALKUKM B OJHOM IPOEKTE MMEIOT OJUHAKOBBIN
JTUCTIeTUYepCKuil naeHTuduKaTop, To OyJIeT creHepupoBaHa OIMOKa.

Eciu nBa, wim Oomee, TeJIEKOMIUIEKCA B OJHOM TIPOEKTE UMEIOT OJUHAKOBBII
JTUCTIeTYepCKuil naeHTuduKaTop, To OyJIeT creHepupoBaHa OIMOKa.

Eciy BKIIIOYEHO HUCHOJIb30BAaHME CEKIMM U €CTh CEeKUUU Oe3 MmapaMeTpoB, WIM TPy
110JIb30BaTeNel, To Oy/1eT CreHepUpOBaHa OIINOKa.

Ecin MHEMOCXEMBI UMEIOT OIMHAKOBOE Ha3BaHUE, TO OyJeT CreHepUpOBaHa OLINOKa.

Ecim B mamke mnpoekra /Muemocxemovt/TOPAZ npucyTCTBYIOT (haillIbl MHEMOCXEM,
KOTOpBIE HE OMHCAHBI B MEHEDKEPE MHEMOCXEM, OyIeT CTeHEPUPOBAHO MPEAYIPEKICHHE.

Pe3ynbprarhl BBINOIHEHUS TPOBEPKH BHIBOAUTCS B AMAIOrOBOE OKHO «Pe3ynmbprar nmpoBepku
monenu» (Puc. 2.23.1). B BepxHel 4acTH OKHA HAXOMATCS 3ajUMNAOINUe KHONMKHA «OIIMOKNY,
«IIpenynpexaenus» u «CooOuieHus». Haxaroe cocTosHME KHONKM omnpeaenser, OyayT Ju
COOOIILIEHNUsI TAKOTO THIa BHIBOAUTHLCS B TaONHILY.

B cronbue «Ne» BIBOAUTCS MOPSAKOBBIM HOMEP, KOTOPBI TOBOPUT O TOM, KaKOH IO CUETY
ObUTa JO0OaBIEHA 3aMUCh MPHU MTPOBEPKE.

B cronbue «Tum» BBIBOOUTCS THUN 3allMCH, KOTOPBIM MOXET NMPUHUMATh OAHO U3 TPEX
3Ha4YEHUI: «omMOKay, «IpeaynpexaeHue» u «cooduienuey. Ilepen 3arpy3koit kKoHpUrypanuu B
B/l ommbku Hyx)HO ycTpaHuTh. Ha mpenynpexieHuss HYKHO OOpaTuTh BHUMaHUE H, TIO
BO3MOYKHOCTH, UX YCTPAHHUTb.

Cronben; «Onucanue» COMEPKHUT OMHUCAHUE OIMMOKHM WM NpeaynpexacHus. B crondie
«MnentudukaTop», Mo BO3SMOKHOCTH, BEIBOAUTCS UIEHTU(UKATOP, IO KOTOPOMY MOKHO TOHSTh
K KakOMy CTPYKTypHOMY D3JE€MEHTY MOJAEIM OTHOcUTCA 3amuch. B cronbue «OO0bekT», Mo
BO3MOKHOCTH, BHIBOJUTCS] HA3BaHUE JIEMEHTA MOJIENIU, K KOTOPOMY OTHOCHTCS 3aITHCh.

Ecnu 3ammch OTHOCHUTCS K KakoMy-IHOO SIIEMEHTY MOJENH, KOTOPBhI HMEEeT CBOe
npezcTaBieHne Ha pabodyeld oO0MacTH MPUIIOKEHHUS, TO ABOWHBIM IETYKOM Ha 3alHCH MOXHO
CeNaTh 3TOT 3JEMEHT TeKyluM. Hanmpumep, eciu 3an1ch OTHOCUTCS K Y3JIy MOJENH, TO IBOMHOMN
IIETYOK IO 3aIUCH CeNaeT TEKYIUM 3TOT y3el B iepeBe 00beKTHOM Monenu. J(nanoropoe okHO
HEe OJIOKUPYET padoTy OCTANIBHBIX 00aCTEel MPHUIIOKEHHS, TOITOMY MOKHO ONIEPAaTUBHO BHOCUTH

MCIIPABJIEHUS B MOZIEJIb U MEPEKIIIOUAThCS Ha CIEAYIOLIYIO OLIHOKY.
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Knonka «IIpoBepuTh HaHHBIE...» OCYLIECTBISET OBTOPHYIO IPOBEPKY NAHHBIX U BBIBOJ

coobuienuii B Tabnuiyy. I[IponenbiBare 3Ty mporeaypy JOTHYHO MOCIE UCIPABICHUs HEKOTOPOTO

KOJIMYECTBA OLINOOK.

(&3 owssen 1] [icn (48361 4B Coobuierus: [0] |
Onmcanme Maenmndukarop

O ey T
MpeaynpexaeHne E Baze panHen TM_DE Her npuBsazkn k oBbekTHo Modenn Tenemexannyeckoro napamerpa 1_DIN32 104 26 2024 D 1 DIN32 104 26

125 i Mpeaynpexaenne B Gase gannen TM_DB HeT Npuenzin K oBBEKTHOI Mogeny Tenemexannyeckero napametpa 1_DIN3Z_104_27 2025 D 1.DIN32_104 27

351 & Mpeaynpexaenne B Base gaunen TM_DB HeT npuBAzkM K 0BBEKTHOR MOAEAW TENEMEXIHMYECKere NapameTpa 1_DIN32 104 27 2025 D 1.DiN32.104 27

124 i Mpeaynpexgenne B Gase gannex TM_DB et npuenzkn K oBBeKTHOI Mogenn Tenemexannyeckero napametpa 1_DIN3Z2_104_28 2026 D 1.DIN32_104 28

350 & Mpeaynpexaenne B Base gannen TM_DB HET NpuBASKK K 06BEKTHOR MOAENK TENEMEXGHMYECKErD NapameTpa 1_DIN32_104_28 2026 D 1.DIn32.104 28

123 i Mpeaynpexaenne B Gase gannex TM_DB et npuenzkn K oBBeKTHOI Mogeny Tenemexannyeckero napametpa 1_DIN3Z2_104_29 2027 D 1.DIN32_104_29

349 i\, Mpeaynpexperine B 6ase aannbn TM_DE HeT npuBsski K 06 bekTHOI MOgeni Tenemexannyeckoro napamerpa 1_DIN32_104_29 2027 D 1.DIN32.104 29 i

Puc. 2.23.1 Pe3ynbTaT NpoBepKU MOJEIH

2.24 3akayka rnosib308amesibCKo20 rnpoekma e b/l

[Tepen 3akaukoif mpoekra B bJ] HEoOX0QMMO 3amyCTUTh MPOLEAYPY aBTOMATHYECKON
POBEPKH NpoeKTa (cM. 1. 2.23) U yOeAUThCS B OTCYTCTBUU OIITHOOK.

Jlist 3akadku ipoekta B B/l HeoOxoaumo BeIOpaTh meneByto b/l B mepeBe TeneMexaHnndecKoi
MOZIETTM ¥ BBIOpaTh NMYHKT KOHTEKCTHOTO MEHI0 «3akadaTh Ha cepBep bBJl...», mocme dero
OTKpoeTCcs quanoroBoe okHo «3arpy3uuk bJ» (Puc. 2.24.1). B okHe 15 cipaBKy IPUBEIEHbBI UMS
b1, IP-anpec, TIOTHH U ApOb.

= 3arpyzumk B ? X
HESE\;HME Tenekomnnekc Texywan b/}
TM_DE  4.-BAE2R4 Wmsa: TM_DEB
DF_DB 4.-bJ E2R4 IP-agpec: 127.0.0.1
Mopr: 3306
Norum: root
Maponb: [TYTS
Bepcua: 6.0

=» Pepaktupoeate BJ...
“w [NpoBepka coeguHeHMA
= Cospate BJ]
YcTaHoBnTe KoMnoHeHTol CKY/
MpounTate ncesgonnmel us B
MpounTate Nonesoearencsi us b

Mpounrate kapter CKYJ nz B

MakeTHan 3akauka

3aKauaTe MHEMOCKEMEI [ 3akauars scex nonssoeatensii
[] 3akauarte Bce mHEMOCKEMB! [] web SCADA

OcranoenTe SQL-Menepxep

= 3anucaTe AaHHble B B

Puc. 2.24.1 3arpy3uux B/l

Ecnu HeoOxoanmo nu3MeHuTh HacTpoiiku BJl, HykHO HaxkaTh KHONKY «PenakrupoBars bJ1»,
KOTOpast OTKpOET AuanoroBoe okHo «PenakrupoBanue HacTpoek b/I» (cm. 1. 2.22).
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Knonka «lIpoBepka coeavHeHHs» NpPOBEPUT coennMHeHue c cepBepoM bJl m Bblmact

uHpopmanuio o ero cocrostuuu (Puc. 2.24.2).

1| Ao oot LL

T Wndopmauwma @

CoeanHeHune ¢ Ba3oil AaHHBIX YCTAHOBAEHO

T == T
Puc. 2.24.2 YcranoBka coeannenus ¢ bJ[

Knomnka «Co3nates 6a3y JaHHBIX» HaYMHAET nporenypy co3nanus b/ Ha cepsepe. [Ipu rTom
Ha cepBepe Oynet co3nana b/l ¢ 3amaHHbIM Ha3BaHUEM, a B Hell OydyT CO3/1aHbl HEOOXOAMMBbIE
cinyxeOHbple Tabnmuupbl. Ecniu Ha cepBepe yxe ectb bJ[ ¢ TakuM Ha3BaHUEM, TO BCE JaHHbBIC
XpaHsImuecs B Hel OyayT YHHUTOXKEHBI.

Knonka «YcranoBute xommonentel CKVY]l» ycranaBmuBaer B B/ KOMIIOHEHTHI,
HeoOxoaumble st pabotel Ha APM cuctemsr CKVY/I.

Ornaxxok «3akayaTh MHEMOCXEMBD) YKa3bIBaeT, OyayT Ju 3arpykeHbl MHeMocxeMbl B bJI. Ero
MOXXHO CHATb, €CJI IOCJE MOCJIEIHEH 3aKayku NaHHbIX B b/l He Mpou3BOAMIOCH HUKAKHX
orepanuii ¢ MHEMOCXeMaMHt (He U3MEHSUTUCH MTPUBSI3KH K MHEMOCXEMaM, UX KOJIMYECTBO, MOPSIOK
U T.J).

Muemocxembl 3arpyxatorcsi B b/l Toinbko B TOM cityuyae, eciid XOTs Obl OJUH U3 JIEMEHTOB
MHEMOCXEMBI NPUBSA3aH K TeJleMeXaHW4YecKoMy mapamerpy u3 3Tod B/l (wnm ecnu BpydHyIO
yKa3aHo, YTO JaHHas MHEeMocxema 0e3yCJIOBHO JIOJDKHA ronacthk B Januyto bJI1). [l Toro 94To0s
YBUJETh CIIMCOK MHEMOCXEM, KOTOpbIE OyayT 3aKadeHbl B AJaHHYIO b/, He00X0quMO pa3MecTUTh
Kypcop MBIIIHN HaJ (IaKKoM «3aKauaTh MHEMOCXEMbBI» U JIOKJIAThCs TOSBICHUS BCILIBIBAIOIIEH

noackasku (Puc. 2.24.3).

e e |

l -, Coznate B

Bamﬁam MHEMOCXEME
A

1
M Cnrcok cxem ana sarpysku B B/
OBwan cxema
KP¥3110kE (cTapan)
| AwarHoctuea ACYTI
P3A 220 kB
INEKTPONUTaHWE
AITC
KPY3 220xB
3IPY 220 kB (cTapas)
Awarnoctrea TM (cTapan)
AwuarHoctrea TM

Puc. 2.24.3 3akauka MHEMOCXeM

Ecnu nocraenen ¢naxok «3akayarb Bce MHEMOCXeMb», TO B BJ[ OyayT 3arpykeHnl Bce
MHEMOCXEMBI MPOEKTa. ITO MOXKET MOHAA0OMUTHCS, HAIPUMEp, JUIS TECTUPOBAHUS MHEMOCXEM,
KOTJIa OHH €I1I€ HE NIPUBSI3aHbl K TEIEMEXaHUUECKUM ITapaMeTpam.

VYeranoBka (Qraxkka «OcrtaHoBuTh SQL-MeHemkep» TOBOPUT O TOM, UTO TMEpes
BBINTOJIHEHUEM Kakux-1u0o faevictBuil B B/l Oyner oTmpaBieH CUTHAlI OCTaHOBKM KOMIIOHEHTA
SQL-menemxkepa. [locne BeimomHeHUs: Beex aeiicTBuid B b/l Oymet HampaBieH CUTHAI O CTapTe
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SQL-menemxkepa. JlanHbIil (ar Hy>)KHO HCIIONIB30BaTh B Ciiydae, eciu leneBas b/l B maHHBIMA
MoMeHT pabortaeT ¢ SQL-MeHemKepom.

Onar «3akavyath BCeX IMOJIb30BATENCH» UCHOIB3YeTCs Uid 0€3yCIOBHOTO MOMaaHus BCEX
M0JIB30BATEIICH U TPy MoJIb30BaTese npoekra B b/I.

Onar «Web SCADA» BeicTaBisiercs mis nomuepxkku Web SCADA (SCADA c¢ Be6-
unrepdericom). [Ipu atom B BJ] 3akaunBarorcs nannaeie, Heooxoaumele 11 padbotsl Web SCADA.

Knonka «3akayars nansbele B bJ/[» HaunHaeT npouenypy 3akauku JaHHbIX B BJl, npu 3Tom
Ha 9KpaHe 0TOOpa3suTCS WHAMKATOP Ipolecca 3akadku naHHbX (Puc. 2.24.4), B xoTopom Oyner
BBIBOJIUTHCS CIIpaBOYHasi HH(OpMAIIHS.

| — ¥ Lk
:‘: TOPAZMeodelCreator Iilﬂ—hj

BoccTaHoBReHWE coCToAHUA Tabmuupl Parameters. ..

OTHEHE

Puc. 2.24.4 Uuaukatop npouecca 3aka4yku AaHHbIX B B/]

[Ipu 3akauke KoH(UTypauuu MpoekTa Ha cepBep b/l B Hero momagarT TONBKO Te
napaMeTpbl, KOTOpbIe peTpaHcaupytoTcs B BeiOpanHyto b/, Taxoke 3Tu mapaMeTpbl TOIKHBI ObITH
CBSI3aHBI C 00BEKTHOM MoieNbI0. Ecniu mapameTp nmomMeyeH Kak 3aMacKUpOBaHHbIN, TO B b/ oH He
MonajerT.

Knonka «IIpountars Ha3zBanus u3 b/[» BeonHser ureHue Ha3BaHwil W3 b/l B 1aHHBIMA
npoekt Model Creator. Ananorndno, kHonka «IIpountare monp3oBareneid u3 bJ]», BeImomHSET

YTEHHE B MIPOEKT BCEX MOJIb30BATENEH, onpeiesieHHbIX B B/I.

2.25 lMouck

Jnst HaBUTaMK 10 JaHHBIM MIPOEKTA B MPOrpaMMe peaTn30BaHa (PyHKIIUS MOMCKA AIEMEHTa
Mozenu. Jlis 3Toro HeoOXOAMMO BBI3BaTh MYHKT miaBHOro MeHI0 «[IpaBka—>Haiitu...» wmm
HakaTh komOuHanuio knaBui “Ctrl+F”. Tlocne yero otkpoercst auanoroBoe okHo «Haittu...»
(Puc. 2.25.1).

[Torck aeMeHTa MOJIeH OCYIIECTBISETCS 10 €r0 Ha3BaHUI0, KOTOPOE HE0OXOMMO BBECTH
B TekcToBoe moje «Texct». [Ipn HEOOXOMUMOCTH YYHTHIBATH PETUCTP CUMBOJIOB B Ha3BaHWU,
HEO0OXOIMMO BBICTaBUTH (h1ar «YUUTHIBaTh perucTpy». Jlanee Hy»HO BHIOpaTh B KaY€CTBE MeCTa
MOMCKA OJIMH U3 BAPUAHTOB, MPEIOKEHHBIX B pa3zeine «Mckare B...». [Tocne yero HaxxaTh KHOTIKY

«Hantm.
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-~

#% Haiim... x

Tekct || Haitu

[] YuuTsigate pernctp 3akpbiTe
Wekats 6.
® Besae
@] B aepeee oGbeKTHOW MOgENN
(@] B AepeEe TENEMEXaHMYECKDA MOZENK
(@] B aepeee wabnoHoe

(O B aepese SCL-mogenn

Puc. 2.25.1 Menro Ilouck

Ecnu 1o 3aanHbBIM YCIOBHUSM B MOJIENIM OBLIT HAi/IEH AJIEMEHT, TO Ha HETO MEePeKIIOUUTCS
¢dokyc u oH cTaner BeIOpaHHBIM. [l0BTOpHOE HaxkaTHe Ha KHOMKY «HailTn» mpuBeneT K moucky

CJIEYIOILETO AIEMEHTA, YOBIECTBOPAIOILIEIO YCIOBUSIM ITOUCKA.

2.26 Hacmpouku npoz2pamMMbi

HuanoroBoe oxkHO «HacTpoHKnW» COCTOMT U3 YEThIpEX BKJIAIOK, 10 KOTOPBIM
CTPYIIIIUPOBAHBI JIOTHYECKU OJIM3KME HACTPONKH MPHIIOKCHHUS.

Ha Brmanke «O6mme» (Puc. 2.26.1) nmpeacraBieHsl:

@nar «CoxpaHATh MO3MLIMIO U pa3Mep OKOH IIpU BBIXOAE» OTBEUAIOIIMK 32
COXpaHEHNE/BOCCTAHOBJICHUE COCTOSHUS OKHA IPUIJIOXKEHHSI ITPU BBIXO/1E€ U3 MPUIIOKEHHUS.

@nar «ABTOMAaTUYECKH OTKPBIBATh HPOEKT IPU 3aMyCKe» OTBEUACT 3a aBTOMAaTHYECKOE
OTKPBITHE IPOEKTA MOCcieqHel ceccun. Eciu epes 3akppITHEM PUIIOKEHHS IIPOEKT OBLIT 3aKPHIT,
TO TIPU CIIEAYIOIIEM 3aITyCKE aBTOMAaTUYECKOTO OTKPBITUS HE Oy/eT.

Onar «lloka3biBaTh MaHHBIE BIOKEHHBIX OOBEKTOB» OTBEYAET 32 PEKUM OTOOPaKEHHS
JAHHBIX B TaONUIle CBOMCTB 0ObekTHOM Monenu. [Ipu ycranoBke storo (ara B Tabmuie
BBIBOJIAATCS CBOMCTBA CUTHAJIOB BHIOPAHHOT'O y3J1a M BCEX BIIOKEHHBIX B HETO Y3J10B (PEKYpPCUBHBIN
pexxum). Ilpu cHsaTuM (rara, COOTBETCTBEHHO, BBIBOASTCA TOJBKO CBOWCTBA CHUTHAJIOB
BBIOPAHHOTO y3I1a.

Onar «PacliupeHHBI pPEXUM TPUBSI3KM K TIpa@UuecKuM dJIeMEHTam» BKIIIOYAeT
0TOOpaXeHHE JIepeBa CTPYKTYPHI rpa)udecKoro JOKyMEHTa B MOIyJe pUBs3KH. Mcmons3yercs
JUTSL IPUBSI3KH OJIOKOB C HECKOJIBKIUMH YTIPABIISIONIAMHA TTapaMeTPaMH.

Omnar «Ilepemeniats Gailsibl B KOP3UHY MTPH YAAJICHUI» BKIIIOUAET MEPEMEIICHUE yIasieMbIX
¢aitnoB mMHemocxeM B kop3uHy Windows mpu ux ypaneHuu. st paGoTsl 3TOM (DyHKIMU
HE00X0IMMO, YTOOBI OBLIO BKJIFOYEHO HCHoIb30BaHue kop3uHbl B OC Windows.

Omnar «IIpoBepsaTs HOBbIe Bepcun BJI pu 3amucuy» BKIIIOYAET MPEIYPEKACHUE O HATHYUH

HOBOM Bepcuu b/l npu 3akauke B HEE JaHHBIX.
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£} TOPAZ Model Creator ? X
Ofuwme LpudpTe Myt PezepBHOE KOMWPOBaHWE Pacmperna OBHoBNEHME

CoXpaHATE NOSMLMKD M DAZMED OKOH MPH BEIXOAE

[] AeTomMaTiuecku oTKPEIBATS MPOEKT MPM 3amycke

[ Pacwmpentsit pesit MPHERSKM K rPAdMUSCKIM 3NEMEHTEN
[] Nepemewars daiins & KopsuHy npw yaaneHin

|:| MpoBepATE HoBbIE Bepcil B[] NpK anKo

[[] Pesom paspatorunca

Puc. 2.26.1 O61mue HaCTpPOiiKH

£} TOPAZ Model Creator P |
| Ofuye | WipndTel | MyTH | PesepEHoe KONMWPOBaHWE I OBHOBNEHME |
LUpndT MEHKD
Segoe UL9,-1,5,50,0,0,0,0,0
LUpKdT 3aronoeKa
Segoe UL9,-1,5,50,0,0,0,0,0
WpndT conepHuMoro
Segoe UL9,-1,5,50,0,0,0,0,0
[ OK ] ’ OTtmMeHa ]

Puc. 2.26.2 Hacrpoiiku llpu¢reI

Bxnanka «Ilytw» (Puc. 2.26.3) conepXuT MyTH K IporpaMmmam, COBMECTHO HCIOJIb3yEMbIMU
¢ Topaz Model Creator. /Ins aBToMaTH4YeCKOro OINpeesieH!s] MYyTH K IMporpaMMe HY»HO HaXaTh
Ha KHOINKY «*» HampoTHB COOTBETCTBYIOILEr0 Ha3BaHUs mporpammbl. llpu ycnemHom
OIPEAEIIEHUH ITyTH OH IPOIUIIETCSA B COOTBETCTBYIOIEE TEKCTOBOE IOJIE.

Jns  pyyHOro 3ajaHusi IyTH HEOOXOJMMO HaXaTh KHOIKY «...» HalpOTHB
COOTBETCTBYIOILLIETO HAa3BaHUs MPOTrpaMMbl, MOCIE YEro OTKPOETCS AMAIOrOBO€ OKHO BbIOOpa
¢aiina, rae Hy)KHO yKa3aTh UCIIONMHAEMBIN (aiin mporpamMMmel. He HyHO 3TOTO fenaTh 6€3 kpaiiHeit
HEOOXOIHUMOCTH.
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L3 TOPAZ Model Creator (-2 [

| Obwme I LWipudTel | MyTi | PezepeHoE KONMPOBaHWE | OBHoBREHME |

LMPEKTOPHA 33PETMCTPUPOBEHHEIX NOACMCTEM:

ta\Local\PLC Technology\TOPAZ Model Creator :]

MyTe k TOPAZ Graphics Editor

iles (x86)\TOPAZ Graphics'\bin'TopazEditor.exe [ ] [ -3 ]

MyTe k TOPAZ Scada

\PLC Technology\TopazScada{TopazScada.exe [ ] [ 3 ]

MyTb k TOPAZ TMBuilder

Technology{TONAZ\Mporpammsl TMBuilder . exe [ e ] ’ -3 ]

[ OK ][ OTmeHa ]

Puc. 2.26.3 Hacrpoiiku IIytn

Bxnagka «PeszepBHoe komupoBanue» (Puc. 2.26.4) comepXUT HACTPOWKH PE3EPBHOTO
konupoBaHus mnpoekra. dmnar «Co3gaBarh pe3epBHbIE KOMHMM IMPOEKTA MPU €ro COXPaHEHHU»
BKJIIOYAET CO3/IaHHE PE3EPBHBIX KOMUII YACTH TaHHBIX IPOEKTa IPU €ro COXpaHEHHH.

Cuetunk «KonuuecTBo pe3epBHBIX KOMUI 33a€T MaKCUMaJIbHOE KOJIMYECTBO XPAaHUMBIX B
IIPOEKTE PEe3EPBHBIX KONUil (110 ymonuanuto 10).

Haxarue Ha kHONIKY «YIaaUTh pe3epBHbIE KOMUN» MPUBEAET K YIAIECHUIO BCEX PE3EPBHBIX
KOIUU B OTKPBITOM MpOEKTe. /|1l OLIEHKM 3aHUMAeMOro pe3epBHBIMU KOIUSIMU MECTa, Ha KHOIIKE

BBIBCICHA I/IH(1)OpMaI_II/I$I 0 MECTC HAa JUCKC, CYMMApHO 3aHUMAaCcMOM PC3CPBHBIMU KOIIHUAMMU.

p \
£} TOPAZ Model Creator [ 2 [
| Obwme I LUpmdrTel | MyTi | PesepEHoE KOMMpOBaHME OBHOBNEHME

Co30aBaTb pesepEHbIE KOMWW NPOEKTA MPH EM0 COXPAHEHMK

KONM4ETEO XPaHMMBIX PESEPBHLIX KOMMi 10 ¥

[ ¥aanuTe pesepsHele korkm {103.0 MB)

[ CK ][ CTmeHa ]

Puc. 2.26.4 Hactpoiiku Pe3epBHoe KonupoBaHue

2.27 3anyck eHewHuUX ymunaum

3anyck mpunoxenusi Topaz Scada ocymiectBisieTcss BbIOOPOM MyHKTa INIABHOTO MEHIO
«YTumutei> Topaz Scada», wiaM  HakaTieM  COOTBETCTBYIONICH  KHONKH  HA  MaHEIH
UHCTpyMeHTOB. JlanHas ¢yHKIus OydeT OOCTyIHa, TOJIBKO €CJIM B CHUCTEME YCTaHOBIIEHO
npunoxkenue Topaz Scada.

Y¥tunutel | Cnpaeka

[ 2" TOPAZ Scada...
# TOPAZ TMBuilder.
/.  TOPAZ APM Kondgurypatop...

Puc. 2.27.1 BHeniHue yTHIUTHI
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3anyck npunoxenusi TOPAZ TMBuilder ocymectBisiercs dyepe3 MyHKT IIaBHOTO MEHIO
«Ytunmutei> TOPAZ TMBuilder.. .».

Moxuno 3amyckatb TOPAZ TMBuilder depe3 KOHTEKCTHOE MEHIO B JIepeBe
TeneMexaHndeckor moaenu. [Ipu 3Tom, eciii TeKyImuM neMeHToM OyeT rporiecce, To TMBuidler
3allyCTUTCS C YXKE 3arpy>KeHHOW KoH(urypamueil BelOpaHHOro mnpouecca. Eciu texyummm
aMeMeHTOM OyzeT Tenekomiuiekc, To TMBuilder 3amycTuTcst ¢ 3arpykeHHOW KOH(MUTypammen
HYJIEBOTO IIPOLIECCA IAHHOTO TEJIEKOMILIEKCA.

Ecnu B cucteMe ycTaHOBIICHO MPUIIOKEHUE JIst pa0boThl ¢ Tabmumamu (Microsoft Excel), To
MOXHO OTKpBITH «Ilapdaiim» BeIOpaHHOTO TenekoMIiekca HemocpenacTBenHo 3 TOPAZ Model
Creator. [ 3TOro Hy»XHO BBLIEIUTH IPOLIECC BHYTPU TEIEKOMIUIEKCA U BBI3BaTh ITYHKT
KOHTEeKCTHOro MeHI0 «OTkpbITh [lapdaiin...». B ciydae, ecnu 3TOT MyHKT KOHTEKCTHOTO MEHIO
BBI3BaTh JIJISl TEJIEKOMILIEKCa, TO OyJIeT OTKPHIT napdaiis HylneBoro mpoiecca.

s nactpoiiku TOPAZ Scada coBmectHo ¢ TOPAZ Model Creator moctaBnsercst yTHiIuTa
«TOPAZ APM Kouduryparop». s e€ 3amycka HeOOXOAUMO BbIOpaTh IMyHKT IIABHOTO MEHIO
«Y1umutei> TOPAZ APM KoHdurypatop...» WIM HaxaTh COOTBETCTBYIOIIYIO KHOIKY Ha
nanenu uHCTpyMmMeHTOB. [locie storo otkpoercsi okHo « TOPAZ APM Kouduryparop» (Puc.
2.27.2).

-
#4 ChUsersharonov.mDocuments\Hoswi npoext 14\settings.xml - TOPAZ APM Kondwryparop v1.0 l = et e
Paiin

e o = -

! ' K

Cxembl =

MNoaxnoyeHa

Mpaune HACTPOiKM nagHoe okHO

AononHMTENBHD
HasgaHne APM: KOHTEKCTHOE MEHID

Topaz Scada Bnaneney
Pernon
¥ NoacTaHwa
V| MpucoeauHerne

PacnonoxeHve rnasHoro okHa

@) PasB0pa4MBaTE Ha MMaEHOe OKHO
Mo ueHT)

L= V| OBopynosarue

Mo koopamHaTam — X: 0 y: D Tenexomnneke

Pa380pa4MEaTh Ha BCE OKHE YCTpoiicTED

Pasmep okHa npu cTapTe: WHTepdeiic

¥: 1250  y. 750 @) 0AHOOKOHHEIA

MHOr0OKOHHEIR
MUHUMANEHBI PESMED OKHa:

¥: 750  y; 500

OToBpanaTs BCE CXEMbI B MEHID

MaKCMMaNEHOE Kon-50 oKoH: 5

/| PazpewnT cBOPE4MBATE MNEBHOE OKHO
| CrpeiBEaTE OKHa BCIM HET 3STOPU3OBAHHOMD NONL30EATENSA

PasMeD MaHENM HHCTPYMEHTOS: | 32 -

Mpoekr: Cilsers\aronov.m\Documents\Hoseiit npoekr 14\settingsxml

Puc. 2.27.2 TOPAZ APM Kouduryparop

2.28 llpocmomp menemMmexaHU4YecKuUx cu2Hasos

B mnmporpamMmMe UMECTCA BO3MOKHOCTb IMMPOCMOTPETh CIIUCOK TECIIEMCXaHNYCCKHUX CHUTHAJIOB
JJIsA JII000ro y3j1a TeIEMEXaHUISCKOM MOIEIIH. I[J'I}I 9TOIO HGO6XOJII/IMO B JCpPCBC
TEIEMEXaHUYEeCKOM MOJIEIIN BBHIACINTh y3¢i (TCHCKOMHHCKC, nponecc, MaruCTpaljib Wid TpyImiy
CI/IFHEUIOB) n BLI6paTB IMYHKT KOHTCKCTHOI'O MCHIO «Iloka3arh cUTHANIBI B BUJIE€ CIIMCKA...». [locie

4yero OyJeT MoKa3aHo AUAIOroBoe OKHO «CITUCOK TeneMexaHndeckux curnanony (Puc. 2.28.1).
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B numanoroBom oOkHe TmpencTaBieHa TaOnHMIa, B CTPOKAaX KOTOPOH TMEPEUHCICHBI
TEJIEMEXaHHMYECKUE CUTHANIBI, BXOJSIIME B BBIOPAHHBIM y3€l TeleMEXaHUYeCKOH MOJIEIH.
Tabnuia uMeeT CIIeTyIONre CTOIOIBI:

«Tum» - TN TeneMEXaHWYECKOTO CHTHajla, MOXET MPUHUMATh OJHO W3 CICAYIOIINX
suagennii: TC, TU, TUU, TY, GAWJI;

«Ha3Banue curHama» - Ha3BaHWE TEJIEMEXaHMYECKOro curHaja (cM. croioer «CurHam
napdaiina);

«O0OBeKT» - Ha3BaHHWE OOBEKTAa ABTOMATU3AIMKM B KOTOPBIA BXOIUT TEJIEMEXaHUYECKUI
CUTHAII;

«TK» - HOMep TenekoMILIeKca B KOTOPBIN BXOAUT TEIEMEXaHUUECKUN CUTHAT,

«Homep B 6aze» - HOMep curHana B 6aze DAS;

«neHT.» - yHUKaIbHBIN UICHTU(PUKATOP TeIeMeXaHn4deckoro curnana B bJ1.

& Crucok TEneMEXaHUUECKUX MAPaMETPOE P |l
Tun ’ Hazganne napamerpa Ofsexr TK Mpouecc Homep & basze Maent. -
T Monoxenne PMH MC 378 UerTpanshan 1 Q 5370 2392886337
™ Menoxenne PMH MC 378 UenTpansHan 1 0 5390 2839642667
™ Monoxenne PINH MC 378 UentpaneHan 1 1] 5410 2342260610
™ MNonoxenne PMH MC 378 Uertpanshan 1 0 5430 2349596364
™ Enkocte AKB MC 378 UenTpansHan 1 0 8002 407141368
™ Ocrasweeca epemA pabotel 0T AKB  T1C 378 LlenTpaneran 1 [t} 8003 1677577591
™ Hanpsokenne AKB MC 378 Uertpanshan 1 0 8005 2191706557
™ BxoaHoe HanpakeHne MC 378 UenTpansHan 1 0 8007 2292302307
™ Ternepatypa AKB MC 378 UentpaneHan 1 [t} 8008 2733380946
™ Makcumaneroe sxogroe nanpsoke..  [C 378 LerTpanshan 1 0 8009 1244221001
™ MuHumaneHoe BxogHoe Hanpaxke.,  [C 378 LlenTpansHan 1 0 8010 813730271
™ YacTota MC 378 UentpaneHan 1 1] 8011 2270929416
™ Bexogroe Hanpsokenmne MC 378 Uertpanshan 1 0 8012 3096405649
T YacToTa ceTH Ha BeIXDAE MC 378 LenTpaneHan 1 1] 8013 16465530
™ Konwdecrso cnythmkoe © 3tanond.. [1C 378 LlenTpanshan 1 1] 8101 1293315410
™ Koawuecrso cnytrmkoe © 3tanonn.. [C 378 LerTpanshan 1 0 8102 4201797753
™ Crpatym MC 378 LenTpaneHan 1 0 8103 2472383584
T 12 3B KB 220xB Llenrtpanenan-Aw... MC 378 Uentpansnan 1 Q 1 0
™ Ib 3B KB 220kB Llerpanshan-Aw.. MNC 378 Uentpansnan 1 0 2 0
™ Ic 3B KB 220kB Uentpanenan-Aw.., MC 378 LenTpaneHan 1 0 3 0
™ Peym 3B KB 220kB Uentpanenan-.. MC 378 Llertpanshan 1 1] 4 0
™ Qcym 3B KB 220kB UentpansHan... MC 378 L enTpansHan 1 0 5 0
™ Ia 3B KN 220kB Hernunnan (ByTeip... MC 378 LenTpaneHan 1 0 11 0
™ Ib 3B KN 220kB Hernwanas (Byteip.. MC 378 Uentpansnan 1 1] 12 0
™ Ic 3B K1 220kB Hernuunan (ByTeip... MC 378 UentpansHan 1 0 13 0
™ Poym 3B KJ1220kB Hernuinan (By..  MC 378 LlenTpaneHan 1 0 14 0
T Qeym 3B KN 220xB Hernunnas (By... MC 378 LlerTpanshan 1 Q 15 0
" 1a LIC3B 220kB MC 378 UenTpansHan 1 1] 21 0 S

Puc. 2.28.1 Cniucok TejieMexaHU4eCKUX IapaMeTPOB

JlnanoroBoe OKHO MO3BOJISIET MPOU3BOIUTE COPTUPOBKY, a TaK)K€ HAKJIAbIBaTh (PUIBTP 11O

T000MYy CTOJIOITY.
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2.29 Paboma c modesnbro CIM
2.29.1 PepakTupoBaHue CBOMCTB OObEKTa

VY kaxaoro o0bekTa B JepeBe 0ObEKTHOW Mojaenu ecthb psj cBoiictB CIM-monenu. Dtr

CBOMCTBA yHACJIEIOBaHbI OT 0a30BOTO Kilacca MMeHOBaHHOTO 00bekTa CIM (cm. m. 1.4.2).

ObwexktHas mogens: CeolicTEa F X
@ . o v X CeoiicTea y31a Mogenm:
- Q TOPAZ & HazgaHme 3HaueHUe
4 HI3A0

WPICW

4 [: Wkag 1
¢ WP I CLU KT Mateeeeckan - MpecHal

4 Cunoece 0BopyA0BaHUE NOACTAHLIMN
4 KPY3220 kB
4 KN Mateeesckan - MNpecua [

WP | CUNKT Mameeesckas - Mpecrs \KPY3 220 kB\Wkadh INOZAC\TOPAZ
4 WPICI

Paseedusiumene (Disconnector)

$1
+ 2 4 Mny(TpoﬁcTEE) PazweauHntens

D [*1BKA Waentndnkatop 3k3emnnapa 1

D [10TKn ¥poeeHs Obopydosarue
D Nonoxenne

De Ty YUNTLIBATE B NYT KOHTPOANEPE NPUCOEANHEHIA la
aspewenme é
p w 7 Sdfl 4T _ I
D Pazpewenme TY BIUI £ Y HUKANEHBIA AEHTHdNKATO {0f3508c27-54f8-4c67-bfb B-60331b 22eefd)

D Paspewenue TY OTKJ fon.ceoiicTea

D Pexwum ynpasnenua > Teomerpna

D Buisog §-mm Gnokwm...

T Teneynpasnenne

T Buiop §-um Gnokm...
WP I Cl » ATpuByTel

» (cHoBHEA HAANWCE

* JlononnuTensHan HagnMce

Puc. 2.29.1 CBoiicrBa CIM y31a 00beKTHOI MoeIn

CpoiictBa  «HasBanuey, «lIceBnonum», «/lon. Ha3Banue», «Ha3BaHue-myTb»,
«YHUKaJIbHBIM HACHTU(HHUKATOP» COOTBETCTBYIOT CBOIiCTBaM MMeHOBaHHOTro o0bekTa CIM (cM. m.
1.4.2). CsoiictBo «Ha3Banue» coorBercTByeT JokasibHoMy umeHu CIM. Haspanusa ys3ioB
00BEKTHOI'O JiepeBa KOHKaTCHUPYIOTCS, U, TAKUM 00pa3oM, IIOJIy4YaeTcsl Ha3BaHUE-ITYTh.

CaoiictBo «Tum ycrpoiicTBa» cooTBeTcTBYyeT Tumy ycrpoiictBa CIM, win 6onee TOYHO,
TUIy KOHKpeTHoro kiacca yctporctBa CIM (cm. m. 1.4.4). OHO 3amaeTcst TOJNBKO 7Sl y3J10B
JIEpEBa, KOTOPBIE OMMCHIBAIOT YCTPOUCTBA.

['pynmner cBoiictB «l'eomerpus», «OcHOBHAs HAANUCH» U «JlomogHUTENbHAS HAAMUCH

3aJal0T CBOMCTBA 0TOOpakeHus y31a Ha MHeMocxeMme CIM (cm. pasznen 2.30).

leomempus

I'pynnia cBoiCcTB «l'eoMeTpus» MO3BOJISIET 3a1aTh NT€OMETPUUYECKHAE CBOWCTBA y3J1a IPU €r0
otobpakeHnu Ha MHemMocxeme CIM.

4 [eomeTpua
X 48.25
Y 73.9896
¥ron 0
Macwrab 1

Puc. 2.29.2 TeomeTpuyeckue cBoiicTBa y3ia Ha cxeme CIM
OcHoeHasi Hadnuchb

I'pynma cBoiictB «OCHOBHas HAANUCh» 337aeT CBOWCTBA OCHOBHOM HAANHUCH TpHU
oToOpakeHnHu y3ia Ha MHeMocxeme CIM.
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4 (CHOBHEA HAANNCh
Hagnnee Ja
Hagnwes X 5.0004
Hagnues Y -0.025
Hagnunee yron ]
Haanuce BripaeHuBaHNE Mo nesowmy kpate
CTWAE H3ANKMCK [MCNETYEPCKOE HAMMEHDBAHNE

Hagnnce wnpnna 100

Puc. 2.29.3 CBoiicTBa 0cHOBHO# HaamucH y3jia Ha cxeme CIM

Hajanucp — eciiu BKIIOYEHO, TO OCHOBHAS HAJIHUCh OTOOPaXKaeTcsi HA MHEMOCXEME.

Haanuce X — xoopauHara X HaJAIUCH Ha CXEME.

Haanuces Y — xoopauHara Y HaJqnucH Ha CXEME.

Hajanucp yroa — yron HaAlucH Ha cxeme (3a/1aeTcsl B rpaaycax).

Haanuce BhIpaBHMBaHUE — 337acT BBIPABHUBAHUE HAIIUCHU Ul PEKUMA BBIPDABHUBAHMS
AJIEMEHTOB CXEMBI 10 TOYKaM IpucoennuHeHus (cMm. 1. 2.30.2).

CTuiab HAANHMCH — CTWIb HAJIHMCH, ONpPEIENAIONNNA ee oToOpaXkeHne Ha cxeme (CM. .
2.29.3 «Hacrpoiika ctuneir Hagnucei»). CTHiib onpeenser Auana3oH MaciiTaboB CXeMbl, MpU
KOTOPBIX OTOOpaskaeTcs HaAMHUCh. DTO TO3BOJISACT, HAPUMED, 33aJaTh TaKUe CTHUJIM OCHOBHOW U
JIOTIOJIHUTEIBHON HA/ANKCH, YTOOBI OJTHA HAIIUCH ITOKa3bIBajach MPU KPyITHOM MacIliTabe CXEMBI,
a pyrasi — Ipu MEJIKOM.

Hapnuer mupmHa — MakcuMalbHas IIMpUHA Haanucu. Ecim TekeT Hagnucu He
IIOMELIAECTCS B YKAa3aHHYIO IIUPHUHY, TO OH IEPEHOCUTCS Ha ApyTrylo cTpoky. Eciu 0, To mmpuHa

HaJAIIMCH HC OI'pPaHUYCHA.

[ononHumenbHass Hadnuck

I'pymma cBoicTB «JlOMOTHUTENBHAS HAAUCHY 3aJa€T CBOMCTBA AOMOJIHUTEIBHON HAIIUCH
npu otoOpaxkeHuu y3na Ha MHemocxeme CIM. CBoiicTBa JONOIHUTENBHOW HAIMHUCU 337ar0TCA

aHAJIOTUYHO CBOMCTBaM OCHOBHOM HaAIKCH.

4 [lonoAHWTENEHEA H3ANNCE
Jon.Hagnuce la
Jon.Hagnuce ¥ 5.53542
Jon.Hagnuee Y 1.59375
Jon.Hagnwce yron 0
Jon.Hagnnce BeipasHMEaHNE Mo nesomy Kparo
CTune gon.HagnucK TekcT KA
Jon.Hagnnce LIMpUHA 0

Puc. 2.29.4 CpoiicTBa 10NOJHUTEJbHOI HaANKCH y3aa Ha cxeme CIM
2.29.2 PepakTupoBaHue CBOMCTB CUrHana

JlMcKpeTsl, aHAJIOTH, CYETYMKH OOBEKTHOM Mozenn cooTBeTCcTBYeT n3MepenusMm CIM (cwm.
n. 1.4.7). TeneynpaBneHus U TeJIEPEryJIMPOBaHUs COOTBETCTBYIOT ynpasieHusM CIM (cm. 1.

1.4.8). Y Bcex cuUTHAJIOB B JiepeBe 00bEKTHON MozienH ecTh psint cBorcTB CIM-monenu:
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O6bexTHan MOAENDb: CeolicTea
@'.' o v AR CeofiicTea curHana oGeekTHOH Mogenu:
4 g Bnageney 1 3HaYeHne
4 Permon 1 ‘ Ia
4 u O6wekT agToMaTHIaLym 1 LA\1\06 1p 1e 1
4 Cunosoe 0B60pyACBAHWE NOACTAHLMM ' a\MI\OGvekt asTomatnsaumm 1\Pernon 1\Baageney
a 1 Mgertndmkatop skzemnnapa al
> WP ICIW Heocnpeaenen
» WP I CW K 1
. 3HWPICW ONWYECTED CUTHAN0E
> 3H WP I CW Ipadn4eckne NpUBA3KN
» B KoHTeiHep sHa4eHnA fa
’ 131HP NP & cr. 3B KoHtenHep sHaqeHmna TekcT Ia
. 3H NP & or. K KoHTeliHep 3Ha4eHna X 32676
A Ia | | KoHTeiiHep sHaueHna Y -2355
Al KoHTeiiHep sHadeHnA WupwuHa 0
2 Lc KoHTeliHep 3Ha4eHnA BricoTa 0
ii 03
AQ KouTeliHep 3HaueHna TonlwmHa pamku
- N2 KowTelinep sHaueHnn LiBeT 3annekn #32c74d
> M3
> N4

Puc. 2.29.5 CepoiictBa CIM curnajaa o0LeKTHOI MOIeJIH

CpoiictBa «Ha3panue», «Ha3paHue-yTb» COOTBETCTBYIOT CBOICTBaM HMEHOBAaHHOTO
oobekta CIM (cMm. n. 1.4.2). CpoiictBo «Ha3BaHue» coorBercTByeT JioKaibHOMY umMeHH CIM.
Ha3Banusi y3710B OOBEKTHOTO JepeBa KOHKATEHUPYIOTCS, M, TAaKUM OO0pa3oM, IIOIydaeTcCs
Ha3BaHHUE-YTh.

CaoticTBO «Tun curnanay (HeCTporo) cooTBeTcTByeT TUILy u3Mepenust CIM.

Taxoke rpynmna cBoicTB «KoHTelHep 3HaueHUs» 3aaeT CBOICTBAa OTOOpaKEHUs CUTHAJla Ha
mHemocxeme CIM. Eciu «KouTeliHep 3HaueHus» BKJIIOYEH, TO 3HAYEHHME CUTHaja Oyner

0T06pa)KaTI>C$I Ha cxeMme. OcTajabHble CBOMCTBA TPpYHIIIbI KOHTPOJUPYIOT PA3JIMYHBIC ITAPAMCTPhI
0T06pa)KeHI/IH KOHTCﬁHepa 3HA4YCHU .

2.29.3 HacTtpowuka cTunen Hagnucewn

Hns Hactpoiiku cruied Haanucedl Ha MHemocxemax CIM  wucnonb3yercs auanor

«Hacrtpoiika cruneit nHaamuceit». OH goctymeH u3 MeHio «[IpaBka—>Hactpoiika cruneit

HaAIMCEH. ..». Takke ero MoxHO BbI3BATh, HA’)KAB HAa KHOIIKY A B ITaHCJIX UHCTPYMCHTOB.

A Hacrpoiikn cruneii nagrnceit ? X
TOPAZ CIM Cunosoe obopyaoBaHMe NOACTHLMM TOMAS CEPBMC YeTpoicTED Monb30BaTENECKKE CTHAK
Haseanwne Wpnudr Pasmep wpudra Mun.macwirab Makc.macwrab Lieer MpospaunocTe
Tekcr KA Arial 24 1,7 3.5 255
Texcr Mpucoegunenua  Arial 24 -1 3.5 255
4" Lobaeute # Yaanute
Omera

Puc. 2.29.6 lnanor HacTpOiKH CTHIeH HAANMUCEH
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B nunanore na Puc. 2.29.6 Bknagku «CunoBoe 060pya0BaHHE MOICTAHIUNY U « YCTPOHCTBOY
MIO3BOJISIIOT IPOCMATPUBATh CTUIIN HAJIIUCEHN, ONIPEAEIIEHHBIE B COOTBETCTBYIOIIUX MOICUCTEMAX.
Bxnanka «llomp3oBarensckue CTUIM» MO3BOJIAET 3a7aThb CTUJIM, HCIHOJb3YEMbIE B JIAaHHOM
IIPOEKTE.

B Tabnune nocTynHbl 1S peAaKTUPOBAHUS CIEAYIOLIIe CBONCTBA CTUJICH HATUCEH.

Ha3Banue — Ha3BaHUE CTHIISL, KOTOPOE MOXKHO BBIOpaTh /utst Haanuced CIM (cem. 1. 2.29.1).

M pudTt — mpudt Haamucu.

Pa3mep mpudra — pazmep mpudra HaaAUCH.

Mun.macmuTad — MUHUMaIBHBIA MacTad cXeMbl, IIPU KOTOPOM OTOOpakaeTcsi HallUCh C
naHHbeIM cTuiieM. Ecnu -1, To MUHHMMAaJIBHBIA MaciiTad He 3aJaH.

Makc.MmacmTad — MaKCUMaNbHBIN MacIITad CXeMBbI, IPU KOTOPOM OTOOpa)KaeTcsl HaIHUCh
¢ nanHbIM ctusieM. Ecnu -1, To MakcumanbHbIN MaciTad He 3aJaH.

LBeT — 11BET TEKCTa HAIUCH.

IIpo3paunocTh — npo3paynocTs Haganucu (0-255).

2.30 PedakmupoeaHue mHemocxem CIM
2.30.1 TlpocmMoTp MHEMOCXeMbI

Muemocxema CIM sBnsercs rpaguueckum otoopaxenuem Bceit CIM mozenu uium ee 4acTu
(cMm. pazzgen 1.4). Ona no3Bosser npocmarpuBarh 00bekThl CIM 1 ux cBs3u. Taxke oHa MO3BOJISAET
pPENaKTUPOBATh JJEKTPUYECKHUE COCIMHEHHsS TOKOIMpPOBOIAIIEro obopynoBaHus. PeannsoBana
BO3MOXHOCTh MPOCMOTPA JWHAMHUYECKOM TOIOJOTMU CETH B 3aBUCHUMOCTH OT COCTOSIHUS
KOMMYTAllMOHHBIX aIlllapaToB.

[IpocmarpuBarh (MU PENAKTUPOBATH) MHEMOCXEMY MOXKHO TMPAKTHUUECKH ISl JIFOOOTO
YPOBHSI OOBEKTHOM MOICNIN, HAUUHASI ¢ 001N CXeMbI peTHOHA M 3aKaHYMBasi CXeMOW OT/IEILHOTO
o6opynoBanus. [IJist OTKPBITHS CXEMBI HY>KHO BBIOPATh y3€J71 0ObEKTHOM MOJIETTH U B KOHTEKCTHOM

MCHIO BBI6paTB «Iloka3arh AUHAMHUYCCKYIO CXCMY...».
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DEbeKTHaA MOgEND:
v |,||.| c o V x
~ £ nao "Mo3CK
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|; 4 OoBasuTs Hoswiil y3en...

W& KF & MpukpennTe HoBbIA y3en us wabnoxa 4
W W 4 [JoBasuts Teprmnan P3A...
i Wl 9@ 3amackuposats yaibl M CUTHANLI

AT v Pasmackwposate y3asl ¥ CUrHAL!
Temne

. 9@  3aMacKwpoBaTe HEMPUEA3AHHLIE CUIHAMbI
YerpoiicTe

Cunosoe Ml KoHTeiiHepe! 4
v g an ArpubyTel 4
hd Mockea % Joctyn k curHanam 4
ﬁ uyc S Wynkuww paspewwenna B/ OTEN 4

.: PAM 35C BriBpate THNLI 3HAYEHNIT CUTHAN0E..,
f ¥cTaHoBENTe Ga30B0E HANPANMEHNE 4

BE,D,ETh CEA3M C CMHXPOHHBIMKA MHALLIMHAMA...
33paTk CBAZM C YCTPOACTEAMM. ..
3apaTe CBAZM C 0BOPYLOEAHNENM. ..

|1 BoiGpate rpaduin 3aBMCHIMOCTER..
CoBCTEEHHNKN. ..
Motpeturenn...

@ Cozgate oT4Er...

= OMHaMWYECKME CXEMBI 4
MpumernTe k yzny anroputaer CIM..
T pynnel CUrHAN0E...

[oBaenTe cUrHane! B rpynne..

v [poBEpKa A3HHbIX...

Puc. 2.30.1 OTkpbITHE CXEMBbI [JIsl CUJI0BOI0 000PYAOBAHUS NOACTAHLUMHA

-
@ [unammeckan MHevocrema "Ciiosoe 0BOPYAOEaHiE NOACTaHUMN' B S— (o B [

B ——
PEET~t 9¢ AL T I XA

Il ClW TH

Puc. 2.30.2 OxHO pefaKTHPOBAHHS MHEMOCXEMbI

OrtkpeiBiieecs okHO (cM. Puc. 2.30.2) mo3BossieT mpocMmarpuBaTh W PEAaKTUPOBATH
MHEMOCXEMY JUTsl BHIOPAHHOTO y371a 00bEKTHOM MOJIEIH.

B nannOM mpumepe cxema COIep KUT CEMb MPUCOSTUHEHNN (OTMEUeHHBIX Ha cxeme «I11y,
«I12» 1 T.1.), KOTOpbIE COSAMHEHBI MPU TOMOIIU JBYX CEKIHUN MIHH (M300pakeHHBIX TOJCTHIMH
TOPU30OHTANBHBIMA JIMHUSIMH BHH3Y CXeMbl). Kakmas cekius IIMH TOAKIIYEHAa K CBOEMY
ucrouHuky >Hepruu (EnergySourcel, EnergySource?2).

Hamo 3ameTuTh, 4YTO CXeMa IIOJICBEUYEHA B COOTBETCTBHH CO CBOCH JHHAMHYECKOU

tononorueit. T.e. Ha Puc. 2.30.2 moacBedyena o0nacTh CXEMbI, MOJTydYaromias HAMpPsHKEHHE OT
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OZTHOTO M3 MCTOYHUKOB 3Hepruu. B nepBom npucoennnennn «I11» oquH pazbeqUHUTENb U OAWH
BBIKJIFOYATENIb 3aMKHYTBI, U 3TO MPHBENIO K YBEIMYCHHIO OOJACTH CXEMbl, HaXOAALICHCs IMOJ
HaNpsHKEHUEM.

YtoObl U3MEHUTHh MacITad MHEMOCXEMbI, HY’KHO MPOKPYYHUBATh KOJIECHKO MBIIIH, JepiKa
npu 3ToM HaxkaTol kinaBumry «Ctrl». YUToObl MPOKPYTUTH MHEMOCXEMY IO TOPU3OHTAIM HIIU
BEPTUKAJIM, MOKHO BOCIIOJIb30BATHCS MOJIOCAMU MPOKPYTKH. BepTUKaNbHYI0 IPOKPYTKY TaKKe
MOXHO OCYUIECTBISTh MpPH TOMOILIM KOJeCHKa MbIM. Kpome TOro, peann3oBaH pexuM
NaHOPAMUPOBAHMs MBIIbI0. JlJIi MaHOpaMHpOBaHUS HY)KHO Ha)KaTb Ha KOJECHKO MBIIIHM U
nepeMenarb Kypcop MBIIIH, YTOOBI OTOOpa3UuTh 00JacTh CXeMbI B HAlIPaBJICHUHU KypCopa.

UroObl HaliTH y3en OOBEKTHOW MOJIENH, K KOTOPOMY IPHBSI3aH JIEMEHT CXEMbI, HYKHO
HICKHYTh Ha JJIEMEHTE CXeMbl ¢ Hakatod kimaBuiel «Alt». CooTBeTcTByrommii y3en Oyner
MOJICBEYEH B JiepeBe 00bekTHON Moiend. (IIpu aToM HyKHO yOeAUTHCS, YTO OKHO PEJaKTUPOBAHUS
CXEMBbI HE TMEPeKphIBAaeT 00JIacTh OoToOpaxkeHUs oObekTHON Mozenu B Model Creator). Takke
MOXHO BBIOpaTh y3€J 00BEKTHOIO JEpeBa C HAXaTbhIM «Alty, Torna cooTBETCTBYIOIUI JIEMEHT

(witu TpyIIa 3JIEMEHTOB) OyIyT BRIOPAHBI B OKHE PEIAKTUPOBAHUS CXCMBI.

2.30.2 PepaktnpoBaHMe MHeMOCXeMbl

Jlns Hayana pelakTUPOBAHUS MHEMOCXEMbI HYXKHO HaXaTh Ha KHOIKY / B IHaHENIH
UHCTpyMeHTOB OkHa (cMm. Puc. 2.30.2). [Tocne 3TOoro okHO mpuUMeT BUJ, MOKa3aHHBIA Ha Puc.
2.30.3.

.
B e Bl

FEHRET—{ 9¢s-A<|=2 2 IXB
-

Puc. 2.30.3 PenakTupoBanue MHEMOCXeMbI

ITanens HHCTPYMCHTOB OKHa COACPIKUT CICAYIOIMHUEC KOMAHIAbI HW PCKUMbBI IJIA

PEIaKTUPOBAHUS CXEMBI.
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- PemaktupoBath

BxurouaeT pexxuM pelakTUPOBAHMSI CXEMBI.

5 BBIpaBHI/IBaTI) 10
TOYKaM IMPUCOCANHCHUS

Bxirogaer pexXuM BbIpaBHUBAHUSA 110 TOYKaM IIPUCOECIUHEHHUs. B
3TOM peKuMe 000pyI0BaHHE BEIPAaBHUBAETCS HA CXEME 110 CBOMM
TOYKaM IPUCOEIMHEHUS (TEpMUHAJIAM).

“ BripaBHuBaTH 110
CETKE

Bxirogaer pexxuM BbIpaBHUBAHUA 110 ceTKe. B aToM pexume
000py/I0BaHNE BBIPABHUBAETCSI HA CXEME 110 CBOUM I'PaHULIAM.

™ BriGpars cexiuio
LIMH

Bxrogaer PEXUM CO3JaHHsA CEKIIUWHA IIHH.

™ BriOparb cermMeHT
JTUHUU

BxittodaeT pexuM Co3aHus CerMeHTa JIMHUU JJIS1 COSTUHEHMSI
pa3IMYHBIX 00BEKTOB aBTOMATH3AIUH (JJOCTYITHO TOJIBKO Ha
YPOBHE PETHOHA).

t BriOparh coequnenue

Bxkrogaer PEKUM CO3AaHUA DJICKTPUICCKUX COGIII/IHGHI/Iﬁ Ha
CXEMC.

¥ [ToBepHyTh Ha 90
rpagycoB IPOTHB
4aCOBOW CTPENKHU

[ToBopaunBaeT BbIOpaHHBIE NIEMEHTHI cxeMbl Ha 90 rpasycoB
IIPOTHB YaCOBOM CTPEIIKH.

& TloBepHyTb Ha 90
rpajlycoB IO YaCOBOIi
CTpeIKe

IToBopauuBaeT BbIOpaHHBIE AIEMEHTHI cxeMbl Ha 90 rpaycoB 1o
4acOBOM CTpEJIKe.

" TlosepuyTs Ha 180
IpajlycoB

[ToBopauuBaeT BbIOpaHHbIE A1€MEHTHI cxeMbl Ha 180 rpamycos.

A Orpazuts no

OTpa>1<aeT BI)I6paHHI)IC 3JIEMEHTHBI CXEMbI OTHOCHUTCIIBHO UX

TOpHU30HTAIN BepTHKaHBHOﬁ OCH.

—

o~ OTpa3I/ITI) 110 OTpa>1<aeT BI)I6paHHI)IC 9JICMCHTBI CXEMBI OTHOCUTCIIBHO UX
BCPTHKAJIN FOpHSOHTaHLHOﬁ OCH.

= BBIpOBHATH BIIEBO

3a11aeT TOYKY BbIpaBHHUBAHUWA HAAIINCHU IJId PCKHUMA BbIPpAaBHUBAHUSA
I10 TOYKaM IIPUCOCANHCHUA. Touka cieBa OT TEKCTa 6y,Z[eT
COBMCIIATHCH C Y3JIaMU CCTKH.

% BBIPOBHATH 110
HEHTPY

3a/iaeT TOUKy BBIPAaBHUBAHUS HAAMKUCHU I PEKUMA BRIPABHUBAHUS
1o Toukam mpucoenuHenus. L{eHTp Tekcra OyzeT coBMEaThes ¢
y3JIaMHU CETKH.

Z BBIpOBHSTH BIIPaBO

3a)1aeT TOYKY BbIpaBHHUBAaHUWA HAAIINCH IJId PEKHUMaA BEIPpAaBHUBAHUSA
10 TOYKaM IIPUCOCANHCHUS. Touka CIIpaBa OT TCKCTa 6y,[[eT
COBMCIIATHCH C Y3JIaMU CCTKH.

x Voaaute

Vnanser BLI6paHHLIe OJICMCHTBI CXCMBEI.

H Coxpanurs
MHEMOCXeMY KaK (haii

CoxpaHsieT MHEMOCXEMY Ha JIUCK C BBIOpaHHBIM MMeHeM. Daiin
MHEMOCXEMBI OyZIET COXpaHEH B MOIIUPEKTOPUN
Muemocxembl/ TOPAZ BHYTpH JUPEKTOPUU MPOEKTA.

2.30.3 [ob6aBneHne o6LEKTOB HA MHEMOCXEMY

HpC,Z[HOJ'IO)KI/IM, 49TO MbI XOTUM I[O63.BI/ITB Ha CXEMy HOBBIM Pa3bCIUHUTCIIb.
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ObbexkTHan Mogens:

ti@eevX
4 Q Bnageney 1l
4 Permon 1

4 H ObvekT asTomaTtnzaymm 1
4 Cunoece oBopysoeaHne nog % JwHamudeckan muemockema "Ciunosoe obopyqoEaHue NogcTaHumMn”

n

n2 - =| =| =

3 C@ﬁr"i' PETA<|EHFTIXEA

n4

7 Hosan cexuma wmn 1

7™ Hosan cexuna wir ]
LIC3B

ICWTH

OCWTH
EnergySourcel

Puc. 2.30.4 To6aB1eHue 060py10BaHUS HA CXEMY

Ha Puc. 2.30.4 HOBBIN pazbenuHuTeNnb «JIP» BBIOpaH B nepeBe oObekTHON Moxaenu. Ero
MOXKHO OBLJIO CO3/1aTh 3apaHee, WIM HEMOCPEACTBEHHO BO BPEMS pEIaKTUPOBAHUS MHEMOCXEMBI
(MHEMOCXeMYy JIJIsl 3TOTO 3aKphIBaTh Heo0s3aTenbHO). [TocBeTKa KpaCHBIM IIBETOM O3HAYAET, YTO
y3eJ1 He J0OABJICH Ha PEIaKTUPYEMYIO B TaHHBI MOMEHT CXEMY.

Uto0bI 100ABUTH HA CXEMY Pa3beAMHHUTEIb, HY)KHO TMEPETAIIUTh €T0 U3 JepeBa OOBEKTHON

MOZECJIA Ha CXCMY.

Puc. 2.30.5 Pe3yabTar 106aBjIeHNs pa3beAMHUTEISI HA CXeMY

Ha Puc. 2.30.5 3aMeTHO, 4TO MOJIOKEHHUS TEPMUHATIOB Pa3beIUHUTENS COBIAIAIOT C y31aMHU
CETKU. DTO COOTBETCTBYET BHIOPAaHHOMY PEKUMY «BbIpaBHUBATH MO TOUYKAM MPUCOCTUHEHHS Ha
MaHeTu UHCTPYMEHTOB.

UToOBI M3MEHUTH TOJIOKEHNE 00BEKTa HA CXeME, HY>KHO BBIJICIUTH €r0, IISJIKHYB 110 HEMY
MBIIIBIO (BBIJCICHHBIM OOBEKT OymeT mojcBedeH). [locime 3TOro Hy)XHO TMepeTanuTh €ro B
HY>KHYIO TTO3HIIHIO HA CXEME.

Ha cxemy M0oxHO 100aBIATh HE TOTHKO 000PYAOBaHUE, HO U MIPUCOEIUHEHUS LIETUKOM. DTO
JIeaeTcsl TakXKe MPH TMOMOIIM TMEepeTacKUBAaHUS y3Jla MPUCOCTUHEHUS M3 JepeBa OOBEKTHOU

MOJCJIA Ha CXCMY.

2.30.4 PepakTupoBaHue coeguHEHUN

HYCTB Ha CXEMC €CTb pa3bCANHUTECIIb U BBIKJIFOYATCIIb. Hy)I(HO CO30aTb COCANHCHUC MCIKIY

HuUMH (cM. 1. 1.4.5 «Mopens coequHEeHMI» ).
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I
Puc. 2.30.6 Co3nanne coequHEeHUS

JI1s1 peaKTUPOBAHHUS COEIMHEHHIT HYKHO BKIIIOUMTh PeXuM ! «BBIOpaTh COeNMHEHIE) Ha
IIaHEIU UHCTPYMEHTOB. llocie 3Toro mpowusBeneM IIETYOK MBIIIBI0 HAa HUKHEM TEPMHMHAJIE
pasbeAMHUTENsA, 4TOObl HauaTh MOCTPOCHHME COEIUHEHMA. PsapomM ¢ Kypcopom Mblmu Oyaer
0TOOpaXkaTbCsi CUMBOJ OTKpBITOW ckpenku. IIpu HaBeaeHHMH Kypcopa MBIIIM Ha TEpMHUHAI
BBIKJIFOUATEIISI CKPEINKA CTAHOBUTCS 3aKPBITOM. JTO 03HAYAET, YTO IO LIEITYKY MBILIIN COSAUHEHNE
Oyzner 3aBepiueHo. Tenepp IIEIKHEM IO BEpXHEMY TEPMUHAILy BBIKIIOYATENS JJIs 3aBEPLICHUS

COCOAMHCHUS.

T [ |
Puc. 2.30.7 Pe3yabTart co3gaHusi coeJUHEHUs!

Ha Puc. 2.30.7 Bunen pe3ynsrar co3gaHusi coequHenus. Kpyxok B 1IeHTpe COeAMHEHUsT —
9TO COeNUHHUTENbHBINA y3en (cM. 1. 1.4.5). CoenquHUTENnbHBIE y3bI CO3AIOTCS aBTOMATHYECKH,
KOTJIa CO3JAIOTCSl COCIWHEHWS MEXAy TEepMHHAJIaMu oOopymoBaHus. Temepb Japyroe
000pyI0BaHNE MOXKHO TMOJIKIIF0YATh K COETMHUTETBHOMY Yy311y. [l 3TOT0 HY»KHO MpOoJIenaTh Te ke

HeﬁCTBHH, YTO U HJId COCOAUHCHU A O60py,HOBaHI/I$I.

Puc. 2.30.8 Coennnenue 000py10BaHusi ¢ COeAMHUTEIBLHBIM y3J10M
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Ha Puc. 2.30.8 moka3an pe3yipTaT NOAKJIIOUEHHS BTOPOTO BBIKJIIOYATENS K TOMY JK€
COCIMHUTEIILHOMY Yy3i1y. Hy’KHO OTMETUTB, YTO JIMHUS COCAUHEHUs COCTOUT U3 IBYX CEIMEHTOB,
KOTOpbIE MJIYT MO JUHUSAM CETKU. UTOOBI MOMYYUTh TaKOM BUJ COCIUHEHMS, HY>KHO TMEpe]] ero
CO3JaHUEM II0CIEA0BATEIBHO HIEIKHYTh HA Y3JIbl CETKH, 4epe3 KOTOPbIE JIOJKHO IPOXOIUTH
COEIMHEHHUE. DTO HE BIUSET HA TOMOJIOTHIO COEUHEHUS, A BIUSAET TOJIBKO HA €r0 BUJI HA CXEME.

Jns ynaneHusi COeAMHEHUs HYXKHO BbIOpaTh €ro, MIEIKHYB M0 HEMY MbIlIbI0. BeiOpaHnHoe
coeuHEHUE Oy/IeT 0TOOpaKaThCs MTPUXOBOUM TuHUEH. [locie 3Toro Hy)kKHO HakaTh Ha KHOIIKY
«YIanuThy» Ha MaHEJIN UHCTPYMEHTOB.

CoenuHUTEIBHBIN y3€l Hellb3s YIAIUTh HApsIMYI0, OH Oy/IeT aBTOMAaTHYECKHU yalleH, Koria

OyAyT yJaJieHbl BCE €T0 COSIMHEHHS ¢ TepMHHAJIaMU 000pY/IOBaHUSI.

2.30.5 PepakTupoBaHue CeKLUU LUUH

[Ipenmnonoxum, 9TO0 HYKHO COCAMHUTH 00OPYIOBaHUE MPHU MOMOIIM CEKIUHU IIKH (CM. TI.

1.4.5 «Mopenb coelMHEHUN»).

Puc. 2.30.9 Co3panue ceKIMy MINH

I[J'IH CO3JaHHus CCKIHH IIHWH HYXXHO BKIIOYUTH PCIKUM T ((BBI6paTL CCKIIMIO IIWH) Ha
MaHCJIM HWHCTPYMCHTOB. ITocne »3Toro HYXHO IHPOU3BECTH MICIIYOK Ha CXEMC JId Ha4dajla
MMOCTPOCHUA CCKIIMU LIWH. I[aﬂee HYXXHO ITOCJICAOBATCIIbHO ICIIKHYTh Ha CXCME B TOYKAX, YEPEC3
KOTOPBIC NOJIDKHA IMPOXOAWUTH CCKIUA MIWH. I[J'ISI 3aBCPUICHUA IOCTPOCHUA HYKHO HaKaTb Ha
IMMPpaBYO KHOIIKY MBbIIIN. Korz[a CO3JaHUE€ CEKIIHM IIHNH 3aBCPUICHO, HY’KHO BBIKJIFOYUTH PCIKHUM

((BLI6paTL CCKIIMIO IIUH.

1 N O O O B
Puc. 2.30.10 Pe3yabTar co30aHusi CeKIUM IUH

Teneps HYXHO C€O3/1aTh Ha CEKIMHM IIMH TOYKH COEJUHEHHS, K KOTOPBIM IOTOM OyayT
MOJKJTIIOYEHbl TE€PMUHAIBl 00OpyHAOBaHHUA. J[Js 3TOrO0 HYKHO BBIMNOJIHHUTH JBOMHOM IIEITYOK

MbIIIBIO Ha CCKIIWU IIWH, ITC€ JOJXXHBI OBITh CO3aaHbI TOYKHN COCOIUMHCHUS.
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I ) O
Puc. 2.30.11 Pe3yabTar co31aHNs TOYEK COCAMHEHUS B CEKIMU IIMH

JIns CO31aHMs COSAMHEHHMI C TEPMUHANAMH OGOPYIOBAHUS HYKHO BKIIOUMTb PEXKHM |
«Bb10patb coenunenuey. Jlanee mporecc co3aHus COeIMHEHUI TaKoW JKe, KaK ONMMCAaHHBIHN B II.
2.30.4.

I _ : i

Fa

fa

1 S S I I O B
Puc. 2.30.12 Pe3yabTar noak/a04eHuss 000py10BaHus K CEKIUM IHIUH

Kak BugHO Ha Puc. 2.30.12, npu noakItoueHUH TEPMUHAIOB 000PYJOBAaHUS K CEKIMH LLINH
He OBLIIO CO3/1aHO COSAMHUTENBHBIX Y3JI0B, KaK IIPH COSIMHEHUN TEPMUHAIIOB 000PYI0BaHUS (CM.
n. 2.30.4). 310 00BSCHSETCS TEM, YTO C TOYKU 3PEHUS TOIMOJIOTUU CEKIHS LIMH cama SBIIeTCS
COCIMHUTEIIbHBIM y3JIOM.

st ynaneHusi CeKIMH IIUH HYXXHO BBIOpATh €€ MICTYKOM MBI M HaXaTh HAa KHOIKY

«YIanuTh» Ha MMaHEJIN UHCTPYMEHTOB.
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2.31 Paboma c SCL-mo0enbro
2.31.1 Cekuyusa Substation

B Topaz Model Creator cexnus «SCL Substation» MoxkeT ObITh CTeHEpUpPOBaHA HA OCHOBE
00beKTHOM Mojenu nojactaHiuu. Jns cozganust cekuumu Substation Hy»HO BeIOpaTh «Co3narh
SCL-ceknuro Substation» B KOHTEKCTHOM MEHIO OOBEKTA aBTOMAaTH3allUH.

ObbexTHan mogens:
@eoevX
4 £ TOPAZ
4 HI3AD
4 [} LWkad1
 CHIDEDE BeIrpyInTe 0BBEKT M3 NaMATH
+ Yetpoict W [oBasuTs NOACHCTEMY L4
" [JoBaeuTe cHrHan 4
%  [JoBasuTb cHrHankl B CEKLMHD L4
& YBpate CMrHane! M3 CEKLMK 4
= [MNokasaTs AMHAMWYECKYHD CHEMY...
Cozgare SCL-cekumro Substation...
#- [Mokasate Ha kapTe..

Puc. 2.31.1 Cozpanne SCL-cexknuu Substation

Cexnus Substation Oyznet coznana B nepese SCL (cm. Puc. 2.31.2).

SCL-monens F X

Hazganue it HazgaHue 3HaYEHNE
4 llkadl Mpedukc
4 '_: Substation [IrmeeiEs MMXU
4§ KPY3220 kB
Voltage
4 " K/ Mataeesckan - Mpecna | Tunyzna PLC_ttMMXU

LN
LN}

W] Geio1s
W] celote
W] Ge61017
W] GeIo1s
W] ceiote
W] Ge1oz0
W] 661021
W] sei022
W] Geiozs
W] Geloz6
W] 661027
W] seiozs
W] Geloze
W] G030
[ tnhamaxuz
[N
& weicw
[ Garoz2
[ directxswit
W] cion
& Wwemcw
© & BHWPICW

Homep sksemnnnspa 1

Onucanne

m

Y

Puc. 2.31.2 Co3nannas cexkuus Substation

Hano 3ametuts, uto B cekuuu Substation conepxarcs He camu Jiorndeckue y3isl (LN), a
TOJIBKO CCBhUIKM Ha HUX. Jlornueckue y3ibl copepkarcs BHyTpu IED. UToObl nepeiitu o cchliike
Ha JIOTU4ecKuil y3ei B cekuuu IED, Hy>KHO BBIOIHUTBL KoMaHay «IIepeiTu k 1oruueckomy y3iay»
B KOHTEKCTHOM MeHI0 LN.
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SCL-moaens
HaseaHne i HazeaHne
4 Weadpl Mpedmke
“ .I Substation Knacc yzna MMXU
4 | KPY3 220 B
Voltage Homep 3k3semnnapa 1
4+ ) KN Mareeesckan - Mpecnal Tun yzna PLC_ti
N mnaut =
r_l;]GGIOl j Mepeiti K NOrMYECKomMy Y3y
[] GGio1s | & PaseepHyTs Bce BROKEHHEIE 3NEMEHTEI
II;] GGIO16 E CBEPHYTh BCE BAOMKEHHBIE 3NEMEHTSI
W] Gao17 % Yaanum
LN RefeilejE: C

Puc. 2.31.3 Ilepexon no ccblike Ha Jorndeckuii ysean «MMXU1D»

B pesynbrare BeimoaHeHUs1 Komauabl B aepeBe SCL BeiOpan joruyeckuit y3en « MMXU 1y

B coctase [ED «AAT1QQ12» (cm. Puc. 2.31.4).

a @ an1qqi2
4 AP 21
4 D Lo
- [ Limo
] LPHDL
MMXUL
INKell

W] cro1

Puc. 2.31.4 Pe3ynbTar nepexosa no ccbljike Ha JOrH4eCKUH y3eJl

2.31.2 Cekuna Communication

Hactpoiiku cBssu mia IED MOXHO MNOCMOTpPETh M OTPEAAKTHPOBATH B CEKLIUU

Communication. OTa ceKIusi Ha BEpXHEM YPOBHE COACP)KUT IOJCETH, a HA HWKHEM — TOUKH

nocrtyna [ED B aTux nmoacersx.

SCL-mogens

HazeaHue

v AALQQL2:SL
L AAIQQL3:SI
4 = woz
v AALQQL2:S1
L AAIQQ13:S1
> [@ ar1qQ012
> [ AA1QQ13
> . DataTypeTemplates

Puc. 2.31.5 Cexuus Communication ¢ 1Byms nogcetamu «WO01» u «W02

Cexkuusa Communication Ha puc. 2.24.2.1 conepxut ase noacetd « W01» u «W02», a Takxke

touku foctyna [IED «cAA1QQI12» u «AATQQ13» B 3TUX MoOACETIX.
[TonceTn u TOUKH JOCTyIa ABTOMATUYECKU JOOABISIFOTCS B cekinio Communication, Koraa

IED co3nmaercss mst Tenekomiuiekca (cM. pasaen 2.24.3). OHu co3[ar0TCs Ha OCHOBE CETEBBIX

HAaCTPOEK TEJIEKOMILIEKCA.
[Ipn HEOOXOAMMOCTH MOXKHO CO37aTh TOJACETh BPy4YHYRO. [IJIsi 3TOro HY>KHO BBIOpATh

((I[06aBI/ITB IOACECTh. . .» B KOHTCKCTHOM MCHIO CCKIIMH Communication.
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SCL-monens

HazeaHue HazeaHwe
4 |lkag 1

> II Substation

v
o

Communication

-!uL‘ JoBasnTs NOACETB...

1 PassepHyTs BCE BROXKEHHEIE 3NEMEHTEI
> [ as1QQi2 T CeepHyTh BCe BAOKEHHBIE 3AEMEHTEI
> [ AxqQQ13 *

¥aanute
> . DataTypeTemplate

3HaueHue

Puc. 2.31.6 lo6aBienue nojaceTu

SCL-mogens

Hazeanne
4 [lkadl
» '_: Substation
4 [ Communication
> B owon

> = woz
= woz
> [ AA1QQ12
> [ AA1QQ13
> . DataTypeTemplates

Puc. 2.31.7 lo6aBaennas noacerb «W03» B cekuuu Communication

2.31.3 CospaHue IED

B tepmunax TOPAZ TMBuilder u TOPAZ ModelCreator IED 00bIYHO COOTBETCTBYET

tesiekoMIuiekcy. (Takxke OoH MOXKET COOTBETCTBOBaTh ycTpoucTBY.) UToOb! co3narhk IED, HyxHO

BBI6paTI> «COBI[EITL IED» B KOHTEKCTHOM MEHIO TEJIECKOMILIEKCa (I/IJ'II/I B KOHTCKCTHOM MCHIO

YCTPOUCTBA).

TenemexaHW4eckan Moaenb

[A]E v ¥

4 £ TOPAZ
4 HJ3A0

4 [} Wkag1
> [k 1.- Kontponnep =
» &k 7. - 61850 mastd ¥ [loBasnTe npouecc
> a3, - B4 61850 m: " [oBaewTe Basy JaHHbIX...
» @k 4.- NTP cepeep| dp  Cosgars IED...
> @ 5.-TRON
- a6 - npuen no Ty
> & 7. - lenepatop T
. B/ TASEZ @ Otkpeite Mapdaiin...
> @& 9.-104 master ﬁ Otkpeite 8 TOPAZ TMBuilder...
> @ 10.- 51104 mas

Cozgate gucnetyepcknid myHkT TASE..

Mpocmotp kondurypaunm FAT...

MNokazate curHane e BWAE CNWCKA...

<

MNpoBepka AaHHBIX...
CHATb BBIAENEHNE

PESEEpH)‘Tb BCE B/IOAKEHHBIE 3NEMEHTEI

Foe] ||

CEEFIH)'Tb BCE B/IOXKEHHBIE 3NEMEHTEI

p

¥aanute

Puc. 2.31.8 Co3nanmne IED

IED 6yner co3nan B SCL-monenu. mst mo ymonmuanuio GopMHpyeTcsi HA OCHOBE UMEHHU

TCIICKOMIIJICKCA.
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SCL-Monens

HazeaHne
4 ka1
l} Substation
£ Communication
& Kontrollerprisoedinenijal ;
- AP s1
4 . DataTypeTemplates

Puc. 2.31.9 Co3zpannblii IED B SCL-Monen

ITpu nmo6arnennu IED aBromMarnuecku cosmaercs npuBsizka 3toro IED k TenexoMIuiekcy
TeJIEMEXaHMUECKONH Mozenu. DTo Tpaduuecku orpaxkaercs B monkpacke IED u Tenexommiekca
3€JIEHbIM LIBETOM. MO)KHO IOJICBETUTh COOTBETCTBYIOLIUMN TEIEKOMIUIEKC B TEJIEMEXaHUYECKON
mozenu, BeiopaB IED B nepeBe SCL mpu Haxkaroi knaBuime «Alty. Taxxke MOXHO BBIOpaTh
TEJIEKOMIUIEKC B TEJIEMEXaHMYECKOM JiepeBe, yaepxkuBas «Alt», m torma OynmeT mojcBeyYeH

cootBercrByromuii IED B nepese SCL.

2.31.4 PepaktupoBaHue ceTeBbIX HacTpoek IED

[Tpu no6apnernnu IED B SCL-Momenb oH co3maercs BMECTe ¢ TOYKOM aoctyma. Touka

JlocTyna onpeaessieT Touky noakiodeHus IED k oqHON Wi HECKOIBKUM MOACETSIM.

SCL-moaens

HazeaHue
4 |lkag 1
II Substation
- % Communication
a [ an1q012
2 AP 51
- D Loo

4 . DataTypeTemnplates

Puc. 2.31.10 IED «AA1QQ12» ¢ Toukoii goctyna «S1»

Uto0bl pegakTHpoOBaTh HACTPOMKMU JOCTyNa K MOJCETSIM IOCPEICTBOM TOYKH JOCTYTIA,

HYXHO BI)I6paTI) «PGI[aKTI/IpOBaTL CCTCBBIC H&CTpOﬁKH» B KOHTCKCTHOM MCHIO TOYKH JOCTYyIIa.

SCL-mogens

Hazeanwe Hazeanwne 3HaueHue

4 likad 1 HazeaHue 51
.} Substation

+ % Communication
< [@ anigo12

- LD oo |

y '. DataTypeTer

Onucanue
MapipyTuzatop Hem

EP=TS tiom
JoBaenTe Norvyekce yCTpoicTBO..,

(5

L

T

PenakTMpoBaTe CETEBRIE HACTPOHKM. ..
PaseepHyTe BCE BNOXEHHEIE 3MEMEHTEI
CeepHyTh BCE BNOKEHHBIE JNEMEHTBI

¥AanuTe HENPWBAZAHHBIE Y3/bL...

WK I e |

¥aanwTte

Puc. 2.31.11 PepakTupoBaHne ceTeBbIX HACTPOECK TOYKH JOCTyIA
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-

33 CeTesuie HacTpoitkm AccessPoint

Toqka gocTyna

Hazsanme 51

OnmcaHue

HacTpoiikn coefmnHerna

MoaceTw:

[¥] wo1
[¥] wo2

HazsaHne 3HaYEHUE

aphame 51

iedMame AAIQQIZ

4 Agpec
P 192.168.3.198
IP-SUBNET 255,255.255.0
IP-GATEWAY 0000
OSI-TSEL 01
OSI-PSEL 01
OSI-S5EL 01

L5

-

Puc. 2.31.12 PegakTupoBaHue ceTeBbIX HACTPOEK TOYKH J0CTyINAa

B OTKPBLIBIICMCA JUAJIOIC MOXKHO 3a1aTb CCTCBLIC HaCTpOﬁKH TOYKH OOCTyIla IJIsA Ka)K,Z[Oﬁ

noaceTu, ¢ KOTOpOﬁ OHa cBsi3aHa. B cmmcke ciea BBI6I/IpaIOTC${ (OTMC‘I&IOTCSI) nmoaceTu, C

KOTOPBIMHU €CTb COCANHCHUC. B Ta6n1/1ue CIIpaBa 3a1al0TCA CCTCBLIC HaCTPOﬁKH TOYKHU NOCTYyIIa B

BBIOPAHHOM TO/ICETH (HA PUCYHKE 3TO

WO1).

Take cymecTByeT KoMaHAa MMIOpTa ceTeBbIX aapecoB IED u3 rtenexomiexkca. s

MMIIOpTA a/IpECOB HYKHO BbIOpaTh «IMIOPTHPOBATH aipeca U3 TEIEKOMILIEKCa» B KOHTEKCTHOM

menro [ED.

SCL-monens

Hazganne
4 |lkapl
[: Substation

Yo
> . DataTypeT

» £ Communication

Haseanne

Haseanne
Onncanne

Tun

=

JoGaenTs TONKY A0CTYN..

3

s

Penaktuposare [ED..

WMnopTupoBars aapeca u3 TENEKOMIIEKCA. ..
Ceazun 5V ¢ MarncTpanamu..

PaseepHyTb BCe BAOKEHHBIE 3NEMEHTHI
CBEpHYTE BCE BAOKEHHBIE 3NEMEHTEI

¥anuTe HENPUEA3AHHBIE Y3NbL..

b & SN

Yaanute

paumm

Puc. 2.31.13 UMnopT ceTeBbIX a/iPeCOB U3 TeJEKOMILIEKca

B PE3YJIBbTATE BBINTOJIHCHUS KOMaHAbI CCTEBLIC aIpC€Ca TOUCK JOCTYIIa IED 6yI[YT OOHOBJICHBI

Ha TCKyIIHUE CCTEBBIC aJipeCa U3 TCIICKOMIIJIICKCA.
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2.31.5 Cos3paHue y3noB SCL

Jnst y3710B OOBEKTHOM MOJIEH, TaKMX KaK MPHCOCIWHEHUE, BhIKIoUaTenb U ap. B SCL-
MOJIETTH JODKHBI OBITh CO3/IaHbI COOTBETCTBYIONTHE Y36l SCL. DTH Y3116l OMKUCHIBAIOT CHCTEMY
aBTOMAaTH3allMy NMoACTaHIMHU Ha s13bIke SCL.

Cy1ecTByeT HECKOIBKO CIOco00B co3manus y3i10B SCL. OCHOBHBIM SIBISIETCS CO3JIaHUE

y310B SCL no mabnony.

CosdaHue y3nos SCL no wabnoHy

Jns crannapTHbIX OOBEKTOB (IPUCOEAMHEHUE, BBIKIIOYATENb, Pa3beAMHUTENb U T.J.) B
nrabioHax yXKe OIpeNeleHbl COOTBETCTBYOIMUE uM Jiorndeckue y3imel SCL. Ocraercs ykaszarb
y37161 00BEKTHOM MOJENH, ISl KOTOPBIX HYXHO 100aBuTh y31bl SCL, U, Kpome TOro, B Kakoe
noruyeckoe yctpoictBo SCL-Moaenu oHu AOHKHBI OBITH T0OABIICHBI.

st mob6aenenus y3imoB SCL mo mabioHy HYXKHO BBEIOpaTh y3ell 0OBEKTHON MOJIEINH, IS
KOTOPOTrO HyXHO 100aBuTh Y316l SCL, n B koHTeKcTHOM MeHI0 BbiOparh SCL—>Co3nars y3ibl
61850 o mabnony.

O6bexTHan Mogenb:
e@evX
a4 £ ToPAZ
a HI3A0

4 I Weag1

4 Cunosoe oBopyA0BaHWE NOACTAHLMK
4 KPY3 220 kB

4 K/ Marsees

S WPICW| JoBaeuTe HOBEI yzen...

> WPICI 5 [JoBasvTe HOBYHD CEKLIAKD LUKMH...

» 3HWPTY Konupoeate Tenemexannueckyto nHpopmamio B Bydep oBmena

> 3HLWIPII

. 3B MpwkpennTe HoBBIA y3E0 N3 WIaBNoH3 L4

> BBk JoBaeuTe curHan 4

» 3HNP1g JoBaenTe HECKO/IBKD CUTHANCE 4

) ‘;I:lﬂpl 3aMackNpoBaTE Y3/El I CUMHAE!

> E

> 3H NP2 & Pa3smackiposaTs yanel u curHans

> NP2 ©@  3amackKMpoBaTk HEMPUBAZAHHEIE CUTHAMEL

g _?H NP2e YCTaHOBWTE NapamETPhI N0 WABA0HY..

> Tpesora

y [al'-' W3menuts Tun wabnoxa Ha 4

> Ib % [JoGaswTe CMrHanbI B CEKLMID 4

» Ie & YBpaTe cMrHanel U3 cexLmun 4

> P

. Q MoKasaTe ANHAMWHECKYIO CXEMY...

> Yaaskal Pegaktuposate hyHkunm pasperneqna BKI/OTKT...

» [*] Crneg i i i

> [*]P2A0 Konnpogate dyrkunn paspewerna BKN/OTKN

> [*1P3A_C Beraeuts dyHkumm paspewsenua BKI/OTKN

> [11P3A0 R Yaanume dyreunn paspewnenna BK/OTKS (Benrouan BnoseHHbIE y3ne)

> [*]P3AD

> [F1P3A_E SCL 4 Co3gate y3nei 61850...

. }'c‘rpoﬁ(TsoD Pexd) ¥  Mposepka ganneix... Cozaare y3ael 61850 no wabnoHy...
4 [warrocuka cefl 3 Vaanue Del Kennposate yane SCL
» Manens 10 Bpese Chrl+X BcTaeuTe y3nel SCL
> TK4 X v
‘ganuTe y3ne SCL
+ Mwarnocka 618 Konuposate Ctrl+C ¥3n
> lwarnoctrka 104 BeraewnTe Ctrl+V
> lwuarnoctrka TA
Mepemectuts Bbiwe (Alt + BBepy) Alt+Beepx
Mepemectute Hixe (Alt + BHIs) Alt+Brnz

PasBepHyTe BCE BNOMXEHHBIE 3NEMEHTBI

b ||

CEEpHYTb BCE BADMEHHBIE 3EMEHTBI

Puc. 2.31.14 Co3nanmue y3ia08 SCL no maodnony
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<
3‘; Cospanue yanos 61850 l P |
Brifiop norM4eckoro yeTpoicTEa:
4 KN Mareeeeckas - MNpecua [ * | | Hassanne Twun
’ m:::lcc”’m 4 [0 amiooi2 IED
3HWPIC 4 AP 51 AccessPai
. 3H WP I CL LD Loo LDevice
. 3B E
> BBk
> 3H NP1 e cr. 3B
> NP1
> 3H NP1 e cr. NP2
> 3HNP2 6 cr. NIP1
> NP2
> 3HNAP2 B cr. KN
Tpesora
Ia
Ib -]« 1 3
1

Puc. 2.31.15 Co3nanue y3a08 SCL no maodnony

OTkpBIBIIMHCS AMANOr MO3BOJseT n00aBuUTh y3ibl SCL mis naHHOro ysna oObeKTHOM

MOJIEJIA U €T0 JIouepHUX y3i0B. Hampumep, 4to6sl co3aats y3ibel SCL ans npucoequnenus «KJI

MarseeBckas — HPCCHH I»u JA04YCPHUX O6’beKTOB, HYXHO IEPETAINNUTDh y3€JI IIPUCOCANHCHUSA U3

nepesa cieBa Ha y3en «LDO0» B nepeBe cripaBa. Pesynbrar onepaiuu OyneT 0ToOpakeH B IMAJIOTe

— co3nanHble Jornyeckue y3iabsl SCL OynyT noOaBieHbl MOJ Y3JIOM JIOTUYECKOTO YCTpOMCTBa

«LDO».

3‘? Cospanwe ysnos 61850

Brifiop norv-eckoro yoTpoiicTea:

4 | KN Mateeesckas - lNpecna [
> WPICW
> WPICW
> BHWPICW
> 3JHWPICW
> 3B
> BBk
> 3H NP1 e cr. 3B
> NP1
> 3H NP1 e cr. NP2
> 3HAP2 B cr. NIP1
> NP2
> 3HNP2 e cv. KN

Tpesora
Ia
Ib

T

-

m

HazeaHne
4 [ asigni2
2 AP 51
4 [D oo

[ Mmxu1
K] &al01
ciLot
M e6102

] ciLoz2
GGI03

[ ciLoz

4 1

] directswi

M directxswiz

K] eGl04
mm .. [ —

o) omen ] |

4

Puc. 2.31.16 Pe3yabTaT 100aBIeHHs JOTHYECKUX y3J10B 1uIs npucoequnenns «KJI Marseesckasi — IIpecus I»

B IMPUBCACHHOM IIpUMEPE MOKHO OBLIO TaK¥ke NEpETACKUBATL Y3JIbl IJId Pa3HOTOo

oOopynoBanus npucoenuHenus. CoorserctBytomue y3ibl SCL Obln 661 1006aBIEHBI O Y3JI0M

«LDOy.

YroOb1 npuHaTe u3MeHeHus: SCL-moznenu, HyXHO 3aKpbITh JUAJIOr HaKaTWeM KHOIKHU

«OK». ITocme aToro HOBBIE y3I1bI OyayT 100aBieHsb! B AepeBo SCL.
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SCL-Mogens & »x ObnexrsHan mogens:

Hazsanne 4| | Hassanme 3nauerne "'@ oV x

4 Weapl 4 £ Topaz

'_: Substation 4 HO3A0
> £ Communication 4 '.: Wkad 1
4 m AALQQL2 4 Cunosoe 0BopyA0BaHNE NOLCTAHLMN
4 AP 51 4 KPY3 220 kB
4 [D oo 4 KN Mareeesckan - lpecus I

M Lo > WPTCL
[ mnaxuL WP ICW
W] Goto1 . 3B
W] crot . BB
] ceio2 > 3HNPLe cr. 3B
[0 directxswu . NP1
K] croz > 3H NP1 e cr. NIP2
] scro3 > 3H P2 & cr. IP1
I!;] directXSWI2 = > P2
W] cros > 3H NP2 e cr. KN
I!;] GGIO4 » Tpesora
W] directxswi > Ia
] cros > Ib
W] Geios > Ie
W] directiswi P
[ cros - Q
E:] GGI06 > Yeraewal

Puc. 2.31.17 lo6aBiennbie y3iabl B SCL-Monean

Ha Puc. 2.31.17 BugHo, uto HOBbIe y31bl SCL 1 cooTBeTCTBYIONIIME UM Yy3JIbl OOBEKTHOM
MOZETM TIOIKpAIIEHbl 3€JCHBIM LBETOM. DTO O3HAYaeT, YTO ObUIM aBTOMATHYECKU CO3JaHbBI
npuszku SCL-moznenn u 06bexTHOI Monenu. [Ipu BeiOope normueckoro y3ma SCL ¢ Haxarbim
«Alty mocBeYnBaCTCSI COOTBETCTBYIOIIHNH y3e) 00bekTHOM Mojenu. [Ipu BeiOope y311a 00beKTHOM
MOJISJTA C HAXKATBIM «Alt» TIOJICBEUNBACTCSI COOTBETCTBYIONIUH Jlorrueckuid y3en B SCL-moneny.
Ecnu xinkarh Ha OUH y3esl 0ObEKTHON MOJENH ¢ HaxaTbiM «Alt», To OyayT mociaeaoBaTebHO
IIOZICBEYEHBI BCE PUBA3KH K 3TOMY Y311y B SCL-Mozenu.

[TpuBs3kn k SCL oroOpaxarorcs B JAepeBe OOBEKTHOM MoJenu, eciau BblOpaH
COOTBETCTBYIOUIMH PEXUM OTOOPAKEHUS MPUBS30K.

ObbexTHan mogens:
o@e v

Puc. 2.31.18 BoiOpanublii pexxum oTodpakenusi npuBsa3ok kK SCL B n1epeBe 00bekTHOI Moae/u (3esieHblil
KPYKOK)

Co3daHue y3nos SCL — cnocob 2

CymectByet apyroit crnoco0 mobasnenus y3noB SCL s y3moB oObekTHOH moxpenu. B
KOHTEKCTHOM MEHIO y3Jia 00bekTa Hy»)HO BbIOpaTh «SCL—2>Co3nats y3mb1 61850...».
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Db6bexkTHan MOgENE:

s P@evX

4 £ TOPAZ
4 ) 103A0
s IF Wkap1
4 Cunoece oBopyA0BaHWE NOACTAHLMN
4 KPY3 220 «B

“  [JoGaeuTb HOBLIA y3EM...
¥  [oGaBnTe HOBYH) CEKLMHD LUWH...

Konuposate TenemexaHn4eckyto nhgopmaunto B Gydep obmena

MpukpennTe HOBEIA y3£n U3 WabnoHa L4
JoBaenTe curHan »
JoBaBUTE HECKONEKD CHIHAN0E »

©%  3aMacKWpoBaTh Y3kl W CUTHAMGI
PasmacknpoBaTe y3bl W CUTHAMBI

oo 3EMECKMpDEETb HEMPWBA3ZdHHBIE CUTHANBI

YcTaHOBMTE NapaMeTpbl No WaGnoHy..

> Tpesora

. Ia WMzmeHnTs TUN WwabnoHa Ha L4

> Ib % [JoBaenTe cUrHANBI B CEKLMHD »

> Ie & ¥6paTk cMrHankl U3 CeKkLmK »

> P 3

. Q = [NokasaTe AMHAMWUHECKYHD CXEMY...

’ TTEBMI fio Pepaktuposate dyHkumm paspewsenna BK/OTK..

» [*] Cnncok

> ["]P3A_DI Konnpoeate dyHkumm paspeweqna BK1/OTKN

> [*]1P3A_DI Bcraeute dyHkumn paspernenna BK/OTK

> ["IP3A DN 3¢ vaanums dyHEwn paspewenna BKS/OTKN (Bnrodan BNomeHHBIE y3/bi)

> [*1P3AD

> 1P3A_E2 sCL L Co3sgarte ysnbi 61850...
. "PMB];:::_ ' Tposepka AaHHeIX... Cozaate y3nel 61850 no wabnoxy...

* 3HWPed ¥ Yaanums Del Konwpoeate yane SCL

> ;UHPUJP A Bopezar CtrleX Beraeuts yanen SCL

B Kenuposate Ctrl+C x Yaanuts yansl SCL

> BBk BcraguTs Ctrl+V

> 3HNPB O

- P Mepemectuts Boilwe (Alt + BBEpX) Alt+Beepx

» 3HNMPeCq Mepemectuts Hike (Alt + BHIUS) Alt+Bruz

> Tpesora | 7 P

I 1 PassepHyTe BCE BNOMKEHHBIE 3MEMEHTEI

1 CeepryTs 6ce BnOXeHHbIE 3nEMEHTE!

Puc. 2.31.19 Co3nanue y310B SCL — cnnoco6 2

r 1
% Cosganve norvyeckly y3no0s l D eS|
Konmuectso: 1 T [Bblnenmb BCE] [ CHATb BCe ] Biifop NOrHHeCKoro YCTpoicTEa!
HazeaHne Tun
Haseanue
. 4 [ aningiz IED
ZMEPEHWA P 81 A P . t
= iy hw  EaT
[ [ PLc_stmmixu
4 [IMCKpETHBIE CUTHAMBI W TENEYNPaBAEHNA
[=] [ pLC_spcGGIons
Mone30BaTENBCKME_JEHHBIE
4 T | +
e J

Puc. 2.31.20 Co3nanmne y310B SCL — cnnoco6 2

B otkpriBIIEMCS AManiore B CHHCKE ClieBa MOXHO BBIOpaTh U3 CHUCKA JIOTMYECKHUX Y3JI0B
SCL, npenonpeaenaeHHbIX JUIsl JaHHOTO THIA y371a 00beKTHOM Mojenu. B nannom ciyuae (Puc.
2.31.20) oy npUCOEIUHEHUST MOKHO BBIOpATh OJJMH WJIM HECKOIBKO y3710B THa PLC_ tnMMXU,
PLC_ttMMXU, PLC SPCGGIO16.

B nmpaBom cnmcke Hy)HO BBIOpaTh joruueckoe ycrpoictso IED, kyna OyayT mo6aBieHbI

BBIOpaHHBIE Torudeckue y3ibl. [lo Haxkatuio «OK» uzmenenus Oynyt BHeceHbl B SCL-Momerns.
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2.31.6 PepaktnpoBaHue npuBa3ok SCL kK 00beKTHOM mogenu

B T0 Bpems, kKak B mpenbaylieM pasjene ObUIM pacCMOTPEHBI NMPUBSA3KU MEXKIY y31aMU
00bekTHOW Mojenu u jorndeckumu yziaamu SCL, moxeT morpeboBarbcsi MpOoCMaTpUBaTh U
peNakTUPOBATh MPUBSI3KA HA 00JEe HU3KOM YPOBHE — MEXKIY CUTHAJIAMU OOBEKTHOW MOJEITH U
arpubytamu naHHbix (DA) SCL. [Inst atoro B nepeBe SCL Hy>XHO BBIOpaTh JIOTHUECKUH y3€ll, U

€ro couepxumoe Oyaet oToopaxeHo B okHe cBorcTB SCL-Momenu.

SCL-Mogens g x

HazgaHue e Hazeanue 3HaAYEHNE
4 ka1 Mpedurc
I:_; Substation Knacc yana CiLo
» 2 Communication
P E AALQQIL2 Hemep sisemnnapa 1
4 AP 51 Tunyzna PLC_CILO
s D oo Onucanue Operational block
>[I Lino 5

[0 LpHDL " | | Hazsarme Tun D 3nauenme FC
] mmxut 4 [ cron cLo PLC_CILO
] Gaion 4 [ Ben NS PLC_Beh
LN M stval  INT32 0 ST
[Wl Gaioz DAR Quality sT
W] directxswn M + Timestamp 5T
W oz A subkna BOOL 0 sV
(LN EeloGE 4 [ Bik 5ps PLC_SPS
II;] direct{SWI2 m stVal  BOOL 0 ST
W] cios DAR Quality ST
[0 Gatos DAR! Timestamp ST
] directxswiz 4 [ Enacpn  5PS PLC_SPS
[0 cros M stval  BOOL 0 ST
W] Gatos DAR Quality ST
II;] direct{SWi4 [m! t Timestamp 5T
W] cnos 4 M Enacis  sps PLC_SPS
W] Gaios M stval  BOOL 0 ST
[0 dirsctxswis DAR Quality ST
[0 xswis - DAR: Timestamp ST

CeszaTb [ OTeazath ] 4 [} [

SCL-Monens Tase-MoAenb

Puc. 2.31.21 CBoiicTBa u conep:xkumoe jorundeckoro ysiaa CILO1

B oxHe cBOICTB cBepXy 0TOOpakatoTcsi CBOWCTBA JIorHueckoro y3na. CHU3y oToOpaxaercs
ero cogepxumoe — o0bekThl JaHHbIX (DO) u ux arpubytsl (DA). Ha Puc. 2.31.21 BunHo, uTo
aTpulbyThl HeckonbKkUX DO npuBs3aHbl K CUTHaJIaM 00bEKTHOM MOJIETH.

Hano 3ameTuts, uTo mpuBsA3KHU 3aat0Tcs kK atpulyTy stVal (State Value), uto cooTBeTCTBYET
3HayeHuto curHana. [1pu stom arpubyTs q (Quality) u t (Time) npuBA3bIBalOTCS COOTBETCTBEHHO
K COCTOSTHUIO U BPEMEHHOI METKE CUTHAJIa.

MoOXHO TMOJICBETUTH CBSI3aHHBIM CHTHall OOBEKTHOW Mojenu, BbIOpaB arpuOyT stVal c
Ha)kaToll knaBuie «Alty. Takxke MOXKHO BBIOpaTh CUTHAJI OObEKTHON MOJIENHN C HAXAaThIM «Alty,
Torga Oyner mojcBedeH cooTBeTcTByronmid arpulOyt SCL u comeprkamumii ero jgoruyeckuil yzen
SCL.

Uto06s1 BpyuHyto npuBs3ath arpuOyT SCL k curHany oObeKTHOW MOJIETTH, HYXKHO BBIJICTUTh
atpubyT B okHe cBoiictB SCL u curHam B nepeBe OObEKTHOM MOJENM U HaXaTb HAa KHOIKY

«Cssi3atb» (mox nepeom SCL).
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SCL-mofens g X Oﬁbemlan_lnop.enb:

HazgaHue al HazeaHue 3HaYEHNE '.'@O v x

4 lWkadl Mpedukc direct 4 £2 TorAz

B substation 4 10340
Knacc yzna XSWI
> £ Communication o=l 4 c Wkad 1
4 [ An0q12 Homep sksemnnapa 1 4 Cunoeoe oBopyAOBaHNE NOACTAHLMMN
a AP s1 Tun yzna PLC_directXSW! 4 |\ KPY3220 kB
4 D oo Onucanne |Swit(h to TU 4 - KN Mateeesckan - MNpecns I
> [0 LLmo L 4 § wprcw

LPHDL HazeaHue Tun D - ¢ 1
MMXUL 4 Oper Struct PLC Oper ¢ r) 2* 2K
[ cero1 M ctival BOOL D [*] oTKN
ClLo1 4 m origin Struct Originator D E'I]
GGl02 m orCat Enum orCategory Sel LS
I]Il glite ST m ordent Octetbd D Paspewenue TY
CILo2 B m ctiNum INTEU — D Pazspewenwe TY BK/
GGIO3 m T Timestamp D Paspewenwe TY OTK/
directSWI2 m Test BOOL | D Pewum ynpasnenmns
CILO3 m Check Check 3 D Buisoa §-mm 6rokmposkn
GGIO4 styal INT32 T Teneynpasnenne
direct{SWI3 q Quality | T Buisop ¢-mm 6rokmposkm (TY)
CILo4 t Timestamp 4% ?P:]CI.IJ
66105 ctiModel Enum ctiModels 2
directXSWH 4 (Il BIkOpn SPC PLC_directs D e -
CILOS 4 Oper Struct PLC Oper ! [*]
GGIOG M0 ctival  BOOL D o1
directXSWI5 4 m origin Struct Originator D TMonoxenne
XSWI6 i m orCat  Enum orCategory - D Pazpewenne TV

E o 5 o —— D Paspewenwe TY BK/

BA3ATH TBAZETE 4 | 1 | 3 D Paspewenve TY OTKA
Mase-ﬂonenn [

Puc. 2.31.22 Co3nanne npuss3ku atpudyra SCL u curaaia odbexkTHoO# Monenu

SCL-Moaens & x Obwexrnas mogens:
HazeaHwe ol Hazsanue 3HaveHne "'@0 v x
4 UWkag1 Mpeduec direct 4 £ Topaz
X Substation 4 ) 10340
Knacc yzna XSwWi
> % Communication =l '’y Hi Wkad 1
a m AALQQL2 Homep sizemnanpa 1 4 Cunosoe 0BopyAcBaHNE NOACTAHLIKM
a AP 51 Tun yana PLC_directXSWI 4 | KPY3220 kB
4 D LDo Onucanne |Switc|"| to TU 4 . Kﬂ Mareeesckas - MNpecns [
> [ Limo ] 4 § wpicw
LPHD1 Hasganwe Tun i o ¢ 1
MMEUL 4 Oper Struct PLC_Oper_* ¢ 2*
GGIo1 0 cival BOOL D C18Kn
crLo1 4 m arigin Struct Originator g £'I] otk
GGI02 m orCat - Enum orCategory e
directX5WI m orldent Octetbd D Paspewenne TY
ClLO2 1 m ctiNum INTBU = D Paspewenne TY BKN
GGIO3 Em T Timestam D Paspewenue TV OTKI
. p
direct{SWI2 m Test BOOL 1 D Pexwum ynpasnenmns
CILo3 M Check Check 5 D Buisoa ¢-um 6nokmposkm
GGIO4 ctyal INT32 T Teneynpaenenne
direct{5WI3 q Quality |5 T Beisoa d-um 6nokmposim (TY)
CILo4 t Timestamp 4= $P:ICI.IJ
GGIO5 ctiModel Enurmn ctiModels ‘o
directXSWH [l BIkOpn SPC PLC_directs D 8K
CILO5 4 Oper Struct PLC_Oper_: [*]
GGIO6 W vl BOOL D [107Kn
directXSWI5 4 Em origin Struct Originator g EGHO’KEHME Ty
KSWIB i m orCat  Enum orCategory - D PaEpEI.IJEHMeWBKﬂ
CBR3aTh [_ OTBAZaTH ] 4 | n — | 3 aspelenne
D Paspewenne TY OTK/
SCL-Mogens | Tase-mogens |

Puc. 2.31.23 IlpuBsizanublii aTpudyT «stVal» u curnan «Ilonoxenuner
2.31.7 YpaneHue y3noB SCL

Vranute nornueckue y3ibl u3 SCL-Momenn MOKHO HECKOIBKUMH CITIOCOOaMH.

MoXHO BBIACTUTH OAMH WU HECKONBKO y3110B B AepeBe SCL u BbiOpaTh «YIanuTh» B
KOHTEKCTHOM MEHIO.

MOXHO ymanuTh BCE JOTHYECKUE Y37Ibl, CBSI3aHHBIC C OMPEICIIEHHBIM y3JI0M OOBEKTHOM
Mozenu. JIJis 3TOro Hy)KHO B KOHTEKCTHOM MEHIO y3Jlia 00bekTa BhiOparh SCL—> Ynanuth y3iisl

SCL.
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DbbexrHas mogens:

o@ev X

4 £2 TOPAZ
4 5 103A0
s ¥ Wkad1

4 Cunosce cBopyAosaHue NoACTaHLMN
4 KPY3 220 kB
4 K/l Mareeesckasn - Npecna I

WP 4 LoBasuTe HoBbI y3en...

3HW| & NoBasute HOBYHD CEKLMID LLWMH...

3H LW 2 ) - &

38 Konupoeate TenemexaHnyeckyto nHdopmaunio B Bydep obumena

BBk MpuKpennTs HOBBIA y3en U3 WabnoHa L4
3HN [oBaeuTe curuan L4
/ir1 [oBaeuTe HECKONEKD CUTHAN0E L4
3HN

o lamackMpoBate bl M CUTHANEL
3HN 3 £E
nez2 PasmMackpoBaTe Y36l M CUTHaNE

3HN o 3EMECKMpDEETb HEMNPWBA3dHHbIE CUrHANBI

;I'apeu YcTaHoBMTE NapamMeTpel No WabnoHy...

b % [JoBaBuTe CUrHANEI B CEKLMHD L4

Ic ®  YBpate curHanel U3 cekLK L4

PQ = [MokasaTs AMHAMMHECKYHD CHEMY...

Yorag| fiw  Pegaktuposats dyHkumm paspewwenna BK/OTK...

{:} E; Konupeeate dyHkumn paspetnenna BEKN/OTKN

[F]P3 Beraeute dyHkuynn pasperneqna BKN/OTKN

[1P3) ¥ YaanuTe yHrumm paspewenna BKI/OTKI] (BKNH042A BNOKEHHBIE y3nbl)

*1P3

H P3 SCL L Cozpate yane 61850...
D P v Mposepka AaHHELX... Cozpate yanel 61850 no wabnowy...

> YetpoWcTeo
Kenupoeats yzne 5CL

X Yaanu Del
Buipesath Cirl+ X Bcraeute y3ne! SCL
Konupoeate Cirl+C R Yaanums yaner SCL
BcTaBute Ctrl+V
MepemecTuts eeie (Alt + BBEpX) Alt+Beepx
MepemectTs Huske (Alt + BHIMS) Alt+BHnz

1 PasBepHyTb BCE BAOKEHHBIE 3NEMEHTEI

+  CBEpHYTb BCE BNOMKEHHBIE 3NEMEHTEI

Puc. 2.31.24 YnaneHue cBSI3aHHBIX ¢ 00beKTOM JIoTHYecKuX y3j10B SCL

Jna IED, Toyek [ocTyna u JIOTHYECKUX YCTPOUCTB MPEAYCMOTPEHA BOZMOKHOCTD YIaJICHUS
JIOTMYECKUX Y3JIOB, HE MPUBSI3aHHBIX K 00beKTHON Monenu. Hampumep, uro6s! ynanute u3 IED
HenpuBszaHHble LN, Hy)XHO BBIOpaTh «YIaNIUTh HENPUBSA3aHHBIE Y3/bD» B KOHTEKCTHOM MEHIO
IED.

SCL-mogens
Hassanne l Hassanne 3HaueHue
4 lkagl HazeaHue AAIQQL2
[: Substation
. L Onuncanune
> 8 Communication <
< W AnQQi2 [, — .
” J'l.P 1 =F  JoGasnTb TOUKY AOCTYNE...
a |D Loc 4}’ Penaktuposars [ED.. i

> WmnoptupoBsate agpeca n3 TENEKOMNAEKEA. .,

E=

Ceazu 5V ¢ marnctpanamu...
PasBepHyTb BCE BAOKEHHLIE 3NEMEHTEI
CBEpHYTE BCE BAOXKEHHbIE 3NEMEHTEI

¥aanuTe HENPUBAZAHHBIE Y3k,

Yaanute

x
CIroz
W Al

Puc. 2.31.25 Ynanenne HenpuBsA3aHHBIX J0TH4ecKHuX y3.10B u3 IED

EEEEEE
b 1l

=]
(%]
(]
g
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2.31.8 Cekuua DataTypeTemplates

SCL-+oaens g X
HazeaHue HazeaHue Tun D 3HaueHune FC
4 llkad 1 4 PLC_CILO CILO
'_: Substaticn 4 [m] Beh NS PLC_Beh
> £ Communication M stval  NT32 ] ST
> [ Aas1qQoi2 M q Quality ST
> [ Ax1QQi3 m Timestamp ST
4 @ DataTypeTemplates A subEna BOOL 0 sV
LNO 4 [ Bk 5PS PLC_SPS
M stva  BOOL 0 ST
PLC_LPHD m q Quality ST
PLC_SPCGGIO m t Timestamp 5T
PLC_SPCGGIOL6 4 [ EnaGpn  SPS PLC_SPS
PLC_XSWI A stval  BOOL ] ST
PLC_directXSWI DAR Quality ST
PLC_tnMMXU DARS Timestamp ST
PLC_ttMIMXU « [ EnaCls  SPS PLC_SPS
M) PLC_Beh A stval BOOL 0 5T
) PLC_cvv M q Quality ST
[ PLC_DPL DARS Timestamp ST
M PLC_Health
M PLCINS
M PLC My

Puc. 2.31.26 Cexuus DataTypeTemplates

Cekmust DataTypeTemplates comepxutr mradmorsl SCL, KOTOpbIe HCIONB3YIOTCS IPHU
co3nanuu y310B SCL (cM. pazgen 2.31.5). Otu mabnonsl xpaHstcs B nojacucteme «CuiaoBoe
o0opyIoBaHHE MOJCTAHIIMMY», KOTOpas MOJKHA OBITh 3aperucrpupoBaHa B mpoekte Model
Creator.

[ToMuMoO pocMOTpa JOCTYMHBIX I1a0JIOHOB JIOTHYECKUX Y3JI0B U UX COAEPHKUMOIO, CEKITUSI
JTa€T BO3MOXKHOCTb PEIAKTHPOBAaTh 3HAYEHUs ONpeAeNieHHBbIX arpulOyToB aaHHbIX (DA). DOtu
3Ha4eHHs] OylyT 3HAYEHHUSIMH 110 YMOJIYAHUIO BO BCEX CO3JIaHHBIX MO MIa0JIOHAM JIOTMYECKHUX

y37ax.

2.31.9 [lepepaya gaHHbIX — HAGOP AAHHbIX

HaGops! nannbix pacnonaratores B iepeBe SCL B nornyeckom y3ine LLNO (koTopblii ecTh B
cocrase Jroboro joruyeckoro ycrpoictsa IED). ITpu 3ToM Habop JaHHBIX MOXKET CONEP)KaTh
JIaHHBIE JIFOOOTO JIOTHYECKOTO y3i1a B coctase [ED.

Jns noGaBienust Habopa aHHBIX HY»XHO BbIOpaTh y3ei1 LLNO B morudeckom ycTpoicTBe

IED u BbiOparh «Jl06aBUTH HAOOp JAHHBIX...» B KOHTEKCTHOM MEHIO y3Ja.

4 [0 anqQqi2 H

JoBasuTe HaBop AaHHbIX...

ﬂ;] MMXU JNobBasuts Bnok oTuUeTa...

I].;] GGIoL Jo6BaewTe Bnok ynpaenenna GOOSE...
IB] clLol JoBaswTe Bnok ynpasaeHna V..

W] seioz
II;] direct¥|
W] cre2
ﬂ;] GGIO3 | & Yaanwts

W] directxswrz T

PazsepHyTe BCE BAOMKEHHEIE 3NEMEHTEI

P ||

CBEpHYTE BCE BNOMEHHBIE 3NEMEHTHI al

Puc. 2.31.27 Jlo6aBJjieHue HOBOro HA0OpPa JaHHBIX
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-
‘% Msmernenne Habopa AaHHbX

WaeHTUdMKALMOHHEIE AaHHble Habopa AaHHED

Wma Dataset1

OnucaHue

Conepwmmoe Habopa AaHHbIX

PUneTP CueT4mx FCDA
[7] [Fe=ALL (Be3 dunsToa) - | ' 0fs00
HazgaHue Tun ID 3Hauenue FC  Onucanue @nar * i EERIRE
a |D Do | | 0[0/1492]
> [ Lo LMD e
> [l LPHDL PLC_LPHD >
> [R] mMmxut PLC_ttMMXU | 4
> [ Gaion PLC_SPCGGIOLG €
> ] con PLC_CILO
> [R] GaGio2 PLC_SPCGGIO
> [ directiswit PLC_directXSWI
> [ coz PLC_CILO
> [ GaGlos PLC_SPCGGIO
> [ directxswi2 PLC_directXSWI
> W] cos PLC_CILO
> ] GGros PLC_SPCGGIO A
> [ directxswiz PLC_directXSWI (V]
> ] cos PLC_CILO
> [ Gatos PLC_SPCGGIO
> I]II direct{SWI4 PLC_directSWI
> [ cos PLC_CILO -
4| 11 3

Puc. 2.31.28 Inajor nodaBieHusi/u3MeHeHUs] HA0Opa JaHHBIX

B OTKPBIBHIEMCA JUAJIOTC HYXHO CHa4daJia BLI6paTI> 3HA4YCHUC (I)I/IJ'II)Tpa FCsB BhINIaJar0meM

CIIMCKE CJICBA. (HpI/I OTKPBLITHUH JUaJIora (1)I/IJ'II>Tp HC YCTAHOBJICH U ITOKAa3bIBAKOTCA BCC JAHHBIC

JIOTUYECKUX y37I0B, He oTduiasTpoBannble no FC.)

pu
‘% Mamerenmne Habopa aaHHLIX

[N

MAEHTUOMKELMOHHbIE AaHHEIE Habopa AaHHEIX

Hng Datasetl

OnucaHue

Conepwmmoe Habopa AaHHEIX

PUNLTP CueT4m FCDA
0 [FC=MX {AHanoroBeie 3HaueHUa) v ] | | 0/s00
HazgaHue Tun 1D 3HaueHue FC  Onmcanme @narn CDC CueTunk GOOSE
4 |D Do | | 0 [0/1492]
4 [B] mmxun PLC_ttMMXU
g
> (M Totw PLC_MV MY [ ]1
> I Totvar PLC_MV My e
> M A PLC_phsWYE wye| | €
> ] tnbmaxu2 PLC_tnMMXU
o | N PLC_ttMMXU
> [ ramxus PLC_ttMMXU
A
v
] i | v

Puc. 2.31.29 Jlo6aBiaenne o0bexta 1aHHbIX TotW ¢ ¢puasTpom FC=MX

B numanore na Puc. 2.31.29 ycranosien ¢unstp FC=MX. D10 03Hauaet, uTo B HabOp

JaHHBIX OyayT J00aBIICHBI
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¢yHKIMOHANBHBIM ~ orpaHuueHneM  FC=MX  (aHajoroBele = 3HA4YE€HUS  U3MEPEHUH).
COOTBETCTBEHHO, B JIepeBE ClIeBa OTOOPAKAIOTCS TOIBKO JIOTHYECKHE Y3l U OOBEKTHI JAHHBIX, B
KOTOPBIX ecTh aTpulyThl ¢ FC=MX.

Ecnu BbIOpaTh B AepeBe ciieBa JOTUUECKUH y3ell, 00bEeKT JaHHBIX WM aTpuOyT JaHHBIX, TO

CTAHOBUTCS JIOCTYITHA KHOTIKA J00aBiieHrs B HA0op maHHbIX (cM. Puc. 2.31.29).

?‘; Msmenenve Habopa AaHHBIX l P |
MR eHTUMKELIOHHBIE AaHHBIE HaGopa AaHHBX
Hna Datasetl
OnucaHue
Conepxumoe Habopa AaHHEIX
DUnETp CueTumk FCDA
0o [FC:MX (AHanoroBble 3HAYEHUS) '] | | 1500
Hassanne Tun ID 3navenne FC Onwcanme @narm CDC e EERLRE
4 LD oo 1 | 1[24/1492)
el ﬂ;] MMKUL PLC_ttMMXU [MX] LDO.MMKUL. TotW.*
> M Totw PLC_MV MV
> [ Totvar PLC_MV MY
m A PLC_phsWYE wve (]
> ﬂ;] tnMMEKLUZ PLC_tnMMEU
> II;] MMXU3 PLC_ttMMXU
> ﬂ;] MMXU4 PLC_ttMMXU
A
v
] 1 r

Puc. 2.31.30 PesyabTar no06aBiaenuns o0bexkra JaHHbIX TotW ¢ puasrpom FC=MX

Ha Puc. 2.31.30 nokazan pesynbTar noOaBieHus oObekTa HaHHBIX TotW c¢ ¢uiasrpom
FC=MX. Hazio oTMeTHTb, YTO CIpaBa CBEPXY MHKPEMEHTHPOBAINCH 3HaUeHUsI cueTunkoB FCDA
1 GOOSE. OTu cueTynKy 3aa0T OrpaHMYEHHE Ha pa3Mep Habopa JaHHBIX [IPU Mepeaye ero npu
nomou oruetoB uinu GOOSE.

[Tocne npuHATHA U3MEHEHMH MO HaxkaTuio KHOMKM «OK» Habop maHHBIX no0OaBisercs B
nepeso SCL.

o [ Ar1QO12
4 AP 51

4 LD oo

<M

[ LPHDL
] mmxut

[INEdsie
Puc. 2.31.31 Pe3yabTat no0aBiaeHust Habopa 1aHHbIX «DataSetl» B y3ea «LLNO»

2.31.10 Mepepaya AaHHbIX — OSIOK OTYETOB

Jnist criopainyeckoil nepeiadun cepBepoM HaOOPOB TAHHBIX OTHOMY KJIMEHTY UCTIOJIb3YIOTCS
oryetsl. [lis 0O6pabOTKM OTUETOB Ha cepBepe HYXKHO co3larh 00K ordera. Kak u HabOpHI

JAHHBIX, OJIOKH OTYETOB CO37at0Tcs B Jorudeckom y3ie LLNO.
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SCL-mopens
HazsaHue 'S Hazeanue
4 ka1 Hazgarue LLMO
l:_; Substatlor.1 . Onncarne
> 2 Communication
4 [@ amqauz
4 AP 9
LD Lo
P E
JoBaenTe Habop AaHHBIX...
[I;] LPHD1 -!v'ﬂ JoBaente BAOK OTYETA...
[I.;] MMXU] <= NloGasuts 6ok ynpasneqna GOOSE...
L 1D
[I;] GGI01 4f  [loBasuTs Bnok ynpasnenns SV...
W] con | — o D LNO
[I;] Gaioz2 | L a3BEPHYTE BCE BJIOMEHHBIE 3NEMEHTEI
[l;] directy! & CBEpHYTb BCE BNOXKEHHBIE INEMEHTHI
[I;] CILO2 | &  Yaanute
M Galo3 il

Puc. 2.31.32 JIo6aBaenne 0;10ka otyeta B y3ea « LLNO»

-
35 flobaenesue Bnoka oTueta

D [ |

CeoiicTsa 0TueTa
HazeaHue

rbcl
OnucaHue

Habop AaHHEIX

Datasetl

ID oT4eTa
AA1QQ12LDOALND rbet

TapaMeTphl 0THETE

Bpema bydepuzalym, Mc

0
MepMoaUHHOCT, MC

")

YenosuA cpaBaTiisaHms

Mo M3MEHEHMIO AGHHBIX
Mo M3MEHEHUIO KAUECTES
Mo 0BHOBNEHMIO AAHHEIX
|:| Mo neproay

Mo ofiwemy onpocy

BEDCMA KOHDUryDaLIM

0

|7 Bydepuzauma
WHaekcauma
MAX konuuecTso knuerTos {1-99)

1 3

Coaepinmoe oTueTa

Homep nocnenosaTensHOCTH [~] Bepona kordwrypawm

MeTka Bpemerm
L e Mepenonkeque Bydepa
[ HaBop aaHHBX

WaenTndmrkaTop sannon
|:| MpWYMHE BKIKOYEHUA B 0TYET

CermeHTalms
[ Cobinka Ha naHHsE o -

L 4

Puc. 2.31.33 lo0aBiieHue 6J10ka oT4yeTa 1Jis1 HaOopa nanubIx «DataSetD

Csolicmea omyema

Ha3Banue — Ha3zBaHMe OJ0Ka OTYETA.

Onucanme — onucanue 6J0Ka OTYETA.

Ha0op manubIXx — Ha0Op JaHHBIX, KOTOPBIA TMEpemaaeTcsi B oTyeTax. B 3aBUCUMOCTH OT
yCIIOBUS cpabaThIBaHMsI, HAOOP JAHHBIX MOXKET NepeaBaTbCs LEINKOM, HIIM MOXKET MepeaaBaThCs
OJIMH WJIM HECKOJIBKO €T0 YJIEHOB.

ID oryera — umaeHTudHKaTOp OIOKAa OTYETA, KOTOPBHIM HCHOIB3YeTCs KIMEHTaMU JUIs
pas3IMYeHUs] OTYETOB OT PA3HBIX OJIOKOB OTUYETOB.

Bepcust koH(purypauum — Bepcrst KOHPUTypaiyy nepejaBaeMoro Habopa JaHHbIX, a TAKXKe
arpulyToB OJI0Ka OTYETA.

Mapamempbl omyema

Bpemsi Oypepuzanmm — HMHTEpBal BPEMEHM B MUJUIMCEKYHJaX, B TEUEHHUE KOTOPOTO
OydepusyroTcsi cOObITHS HM3MEHEHHs JaHHBIX, U3MEHEHUS KayecTBa W OOHOBICHMS TaHHBIX.
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Bydepuzanust HaunHaeTCs TPY BOZHUKHOBEHUU MIEPBOTO COOBITHS, a KOT/Ia OHA 3aBEPIIIaeTCs - BCE
HAKOILJICHHBIE COOBITHS BKJIIOYAIOTCS B OJMH OTUET.

3navyenue «0» o3Ha4aeT, yTo Oydepu3alus He UCIOJIb3yeTCs. B 3TOM ciiydae JuIs KaxJ10ro
coObITHs OyzeT (hOPMHUPOBATHCS OTIICIBHBIN OTYET.

Bpewms Oydepusannuy MoxeT MpUHUMATh 3Ha4eHUs oT 1 Mc 70 1 gaca.

IlepuoauYHOCTh — €©CIM BKJIIOYCHO YCJIOBHE CpadaThIBAHHS «II0 IEPHOAY», 3aJacT
WHTEPBAJ IEPUOAMYECKOM OTIIPABKU OTYETOB (B MUJUIUCEKYHAAX) U1 OOECIICUEHUS IETTOCTHOCTH
JAHHBIX HA KIUMEHTe. B 3TOM ciydae ordyer OyaeT BKIIOYATh BCE WICHBI Habopa MaHHBIX. Bpems
Oydepuzanuu He BIUSET HA MEPUOAMYSCKYIO OTIPABKY OTYETOB IO STOMY YCJIOBHIO. 3HAUCHUE
«0» 03HaYaeT, 4TO MEePUOJNICCKUE OTICTHI HE OTIIPABIISIOTCS.

Bydepusanusi — eciiM BKJIFOYEHO, TO B Clydyae BO3HHKHOBEHHs COOBITHS (M3MEHEHUE
3HAYCHHUS, M3MCHCHHE KaueCcTBa, OOHOBJICHUE JAaHHBIX) HEBO3MOXHO OTIPABHThH OTUET Cpasy, OH
Oynetr OydepusupoBaThcs A HocheAyroleil nepegadn. TakuM oOpa3oM, OTYeThl HE OydyT
HOTEPSIHBI M3-32 pa3pblBa COCAMHEHUS WIM IUIOXUX YCIOBHH CBs3M. MaKCHMajbHOE YHCIIO
Oy eprU3upOBaHHBIX OTYETOB OIPAHUYCHO HEKOTOPHIM YCTaHOBJICHHBIM MPEICIIOM.

HNHupexcanus — eCiy BKIFOYCHO, TO JJAHHBIN OTYET MOKET MOJTydaTh 00JIee OJTHOTO KIIMCHTA,
JUTSL K&KJIOTO U3 KOTOPBIX CO3/IaeTCsl CBOM IK3eMILTSAp OJIOKa oT4eTa.

MAX K0JH4€eCTBO KJIHEHTOB — MAaKCHMAJIbHOE KOJIHYECTBO KIMEHTOB, KOTOPBIC MOTYT

OAIINCAThCA Ha OTUCT (HpI/I BKJIFOYCHHOM PECIKNME PIH,I[CKCEII_II/II/I).

Ycnosus cpabameigaHus

I[lo M3MeHEeHNI0 JAHHBIX — €CJIM BKJIIOYEHO, TO OTYET (OPMUPYETCS NPU H3MEHEHUH
3Ha4eHMsl aTpulyTa JaHHbIX.

Ilo M3MeHeHHI0 KayecTBa — €CIIM BKJIIOUEHO, TO OTYET (OpMHUPYETCs NMPU H3MEHEHUH
KauecTBa aTpulOyTa JaHHBIX.

ITo 00HOB/IEHHIO IAHHBIX — €CIIM BKJIIOYEHO, TO OTYET (POpMUpyeTCs MPU OOHOBICHUH
arpulyTta naHHbIX. OOHOBJIEHHE O03HAYAET, YTO 3HAYCHHE aTpUOyTa JaHHBIX ObUIO MEPENUCaHO C
TEM >XK€ 3HAYeHHMEM, YTO M paHblue. Eciyu naHHOEe ycloBHE BKIIIOYEHO, HE3aBUCHUMO OT TOTO
M3MEHWJIOCH JIM 3HaYeHHe aTpulyTa WM HET, OH OyJeT BKJIIOYEH B OTYET.

ITo mepuoay — eciu BKJIIOYEHO, TO OTYET (POPMHUPYETCS MEPUOJUUECKH Yepe3 3a/aHHBIH
MHTEPBAJl BpEMEHH (IePHOAMYHOCTH). DTO MOXKET MOHAA00UTHCS 17151 00€CTIEUeHU s [IETOCTHOCTHU
JTAaHHBIX Ha KJIMEeHTe. B nmepronnyeckue oTyeThl BKIIOYAIOTCS BCE YIEHBl HA00Opa TaHHBIX.

ITo o01meMy onpocy — eciu BKIFOUYEHO, TO OTYET (hopMUpyeTCs, KOrAa OT KIMEHTa IPUXOIUT

3arpoc Ha o0t ormpoc. OTueT OyAeT coaepKaTh BCe WICHBI HA0Opa JaHHBIX.

Cooepxumoe omyema

Ota Tpy1mia OmUCBIBACT JOIOJHUTCIIBHBIC II0JIA, KOTOPBIC MOTYT BKJIKOYATHBCA B OTYET
(HOMI/IMO CaMHUX JaHHBIX OT‘-IeTa).

HOMep moCJaeaAOBATCILHOCTH — HOMEP IIOCICAOBATCIIBHOCTH OTYECTA. OTO0T HOMCp
HHKPCMCHTUPYCTCA OJIOKOM OTYETOB JJIA KaX10T0 C(I)OpMPIpOBaHHOF O U OTIIPABJICHHOI'O OTYCTA.

MeTtka BpeMeHH — METKa BpEMEHH Ha MOMEHT (POPMHUPOBAHUS OTUETA.
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HaGop paHHBIX — ccbulka Ha HaOOp JaHHBIX, IMO3BOJISIONIAS KIMEHTY YHUKAIBHO
UACHTU(UIIUPOBATH TIEPEIAHHBIN B OTYETE HAOOD TAHHBIX.

[IpunyuHa BKJIIOYEHHS B OTYET — MMPUYMHA BKIFOYCHUS B OTUET JJIS KaXKIOro aTpuodyTa
naHHbIX. OHA COOTBETCTBYET OJJHOMY HIIM HECKOJILKUM YCIIOBUSIM CpaOaThIBaHHUS.

CcbliIka HA JaHHbIe — CCBUIKM Ha arpuOyThl JaHHBIX, BKJIIOUCHHbIE B OTYeT. OHU
MO3BOJISIFOT KIIMEHTY YHHMKAIbHO WIACHTH(HUIIMPOBATh KXl NMEPEIaHHbId B OTYETE arpuOyT
JAaHHBIX.

Bepcusi koH(purypauuu — sepcus KoHpUrypauuu Habopa JaHHBIX (CM. CBOHCTBA OTYETA).

IMepenonnenne Oydepa — Quar nepenonHeHus nukiIndeckoro Oydepa orderor. dDmar
BBICTABIISIETCS, €CIIM MPEIBITYIINI OTYET B IUKINYECKOM Oydepe ObLT ynaieH 10 TOro, Kak OH MOT
ObITh chopMupoBaH (OTGOpMATUPOBAH) U OTHpPABIICH. B ATOM ciydae B CleIylomeM 3a HUM
c(hOpMHPOBAHHOM U OTIPABIICHHOM OTYETE BBICTABIISCTCS 3TOT (uiar. OT4eT MOXKET OBITh YIaICH
u3 Oydepa, eciii JOCTUTHYT MaKCUMAJIbHBIN pa3mep Oydepa u B HEro J00aBIIsSETCSI HOBBIHA OTYET.

HNnenTndukarop 3anmucu — uACHTUPHUKATOP 3aMUCH B IUKIHMYECKOM Oydepe OTUETOB.

Cermentanusi — ¢uiar pa30OWCHHS OTYETa HA CETMEHTHI. ECIW JUIMHHBIA OTYeT He
MIOMEINAETCsT B OAHO COOOIIeHNEe, OH pa3duBaeTcsl Ha cerMeHThl. [laHHbIA (rar BbICTaBiIseTCH,

CCJIM 3a OTUCTOM IOCICAYIOT JOIMOJIHUTCIIbHBIC CETMCHTEI.

2.31.11 Mepepaya gaHHbIX — 6nok ynpaBsneHna GOOSE

O06061eHHOe 00BeKTHO-OpHeHTHPOBaHHOE coObITHE ToncTann GOOSE (generic object
oriented substation event) mo3BossieT A3PPEKTUBHO AOCTABIATH OIHY M Ty XK€ MHPOPMAILUIO O
COOBITUSIX MNOJACTAaHLMMU Oo0Jiee YeM OJHOMY KIMEHTY IpH I[OMOILIM IIHPOKOBEIIATEIbHON
nepeadH.

bnoku ynpasnenuss GOOSE, kak u 010ku 0T4€TOB, co3/1at0Tcs B joruueckom ysne LLNO.

SCL-mogens

"

Hazeanne Hazeanune

4 llkag 1 Hazeanne LLMNO
I substation
- £ Communication
4 [ Anqq12
4 AP st
LD too

Onucarmne

DS Dat “*  AoGaenTe HaGop A3HHBIX...

II:] LPHDL| 4 JoBasus 6nok oTueTa...

LN 4F  [lobaswrs Gnok ynpasnenna GOOSE... —
% EIGLI;)l1 4+ [o6asuts Gnok ynpasnerma SV... |

0 saioz T PassepryTs sce snowkenHbIE 3nEMERTEI

W] directx I CoepryTs sce enowenneie anemenTel Val
II:] o2 | X Ypanure

W] Goro3 ™ DAR:

Puc. 2.31.34 lo6aBiaenne 6;oka ynpasienuss GOOSE B ysea « LLNO»
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f:‘: Baok ynpasaenna GOOSE l Pall X )
Bnok ynpasneria GOOSE
GCB HaseaHme PEBM3MA KOHBUIYPaLMN
gcb 0
GCB ormcaHue
APP ID
Dataset
Datasetl ~
HacTpoiiku coennHerna
¥ WoL HazgaHue 3HauEHNE -
woz 4 Aspec
MAC-Address 01-0C-CD-01-00-00
APPID 4000
VLAN-ID 00
VLAN-PRIORITY 4
4 MinTime E
value 50
unit s
multiplier m
4 MaxTime
value 1000
unit s
multiplier m 57
OTmena

L5 -

Puc. 2.31.35 [lo6aBienue/penaktupopanue 6joka ynpasienuss GOOSE

Ceoticmea brnioka ynpasneHuss GOOSE

GCB na3Banue — Ha3BaHue 6moxka ynpasienus GOOSE.

GCB onucanue — onucanue 6noka ynpasienust GOOSE.

PeBu3us kondurypauum — Bepcus KOHQUrypaluu IepeJaBaeMoro Habopa JaHHBIX, a
Takxke aTpuOyToB Onoka ynpasienuss GOOSE.

APP ID — yHMKanpHBIH B paMKax CHCTEMBl HAEHTH(QHUKATOP MPHIOKEHUS, KOTOpOe
nepenaet coodmenus GOOSE.

Ha6op nannbIx — Habop AaHHBIX, epeaaBaeMblil B coobmmenusx GOOSE.

Hacmpolku coeduHeHuUs

B stoii rpynne onuceiBatores cereBbie HacTporiku GOOSE nns BeiOpanHO#M moaceTH (Ha
Puc. 2.31.35 510 noncets « WO1»). OTH cereBble HACTpOUKH XpaHATcs B cekiun Communication
(cMm. Puc. 2.31.36), B 3TOM AManore oHu 0TOOpakaroTcs Ui yI0OCTBa MOIb30BATEs.

Anpec — HacTpoliku mupokoseniarenbHon nepenaun GOOSE B noxacern.

MinTime — Bpems 3aaepXKKH MeXIy MEepBOl HEMEIJIEHHON OTNPaBKOW HM3MEHMBILIHXCS
JTAHHBIX U ITOBTOPHOM OTIPaBKOM. 3aa€TCS B MAJUTUCEKYHaX.

MaxTime — MakcuManbHBI UHTEpBaJI NepruoAnYecKkoi oTnpaBku qaHHbIX. biok GOOSE
MOCTOSIHHO TepeiaeT Habop JaHHBIX C TUM HMHTepBajioM. [Ipu u3smMeHeHnn JaHHBIX OHM CHavasia
OTIPABIISIOTCS HEMEIUIEHHO, TOTOM uepe3 BpeMss MinTime, nanee MHTEpBai mepenay JTaHHBIX

MNOCTCIICHHO AOXOOUT J0O MaxTime. 38.IIaCTCH B MUJUIUCCKYHIaX.
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Puc. 2.31.36 Hacrpoiiku 610ka ynpaBiaenuss GOOSE «geb» B cekuuun Communication

SCL-mogens = 4
Hazeanne D Hasganne 3HaveHne
4 ka1 4 Agpec
[..: Substation MAC-Address  |01-0C-CD-01-00-00
4 = Communication
4 B um APPID 4000
4 S AALQQOL2:SL VLAN-ID 00
60 gcb VLAN-PRIORITY |4
& AALQQLE: 4 MinTime
« B w0z 3 | 50
4 [ anqquast value
GC gch unit s
e AAIQQL3:S1 multiplier m
4 [ Anqan2 4 MaxTime
< AP s value 1000
a D oo -
4 I!;] LLMNO unit 5
DS Datasetl multiplier m
GC geb
[ tPHDL

LN

2.31.12 lMepepaya faHHbIX — 6N1OK ynpaBneHua SV

Jlns nepenaun AuckpeTu3upoBaHHbIX 3HaYeHui (Sampled Value, SV) ucnonsiyercs 6mox

ynpasieHust SV. biioku ynpasnenus SV co3natorcst B jorudeckoM y3ie LLNO.

TOPAZ

SCL-moaens
Hazeanue gt Hazeanue
4 lkapl HazgaHue LL
[: Substation 0
~ o nucaHue
» 2 Communication
4 [ An1Q012
4 AP 51
; - .
D “® [oBaenTe HaBop AaHHBIX...
IKI LPHD! -!_,!-‘ JoBaenTe BNOK OTYETA...
IKI MMXI &= floBasuTe Gnok ynpasnenna GOOSE... |
II;] GGIOY d  floBasuts Bnok ynpasneHua SV... o
W] cof = NO
I].;] aaio] = PasBepHyTe BCE BNOMEHHBIE 3MEMEHTEI
IKI direct z CEEpHYTh BCE BNOMEHHBIE 3MNEMEHTDI
I!;] CILO2 & Yaanute
K] ceio3 il

Puc. 2.31.37 lob6aBiienust 6joka ynpasijenus SV B y3ea « LLNO»
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'{?',ﬂoGawaéﬂoKynpaBneHma v l ? ih1
Bnok ynpasneHiA SV
HassaHue WaerTudikaTop PEBM3MA KOHGMYPELIAK
svch 1 1}
OnucaHne
Bnok AaHHEIX
Datasetl -
MHOroaApecHbIil KOHTPOIE
Konuuectso seifiopok 33 nepuog Konuuecrso ASDU
30 1
PexM BoiBoprM
BIB0pKI 38 HOMMHENEHSIA NepHog hd
ATpubyTel Bnoka ynpagneHua SV
Bpema obHoBREHMA
YacToTa AWCKPETHUZALIKM
Hafop AaHHEx
Be30nacHoCTh
CebinKka Ha Habop AaHHbIx
| Curxpormsawma soifopri
Brifiop noaceTeit
W] w01
woz
OTmena

Puc. 2.31.38 Jlo6aBienne 010ka ynpabiaenus SV
Grnok ynpaeneHus SV

Ha3Banmue — HazBanue 610ka ynpasneHus SV (yHukaibHO B mpenenax ysna LLNO).

HNnentudukarop — yaukaipHbIN uaeHtudukarop o0ydepa SV.

PeBususi koHpurypauum — Bepcus KOH(MUTypaluHu TEeperaBaeMoro Habopa JaHHBIX, a
TaKke arpuOyToB O0Ka yripaBieHust SV.

Onucanue — onrcanue 6J0Ka ynpapieHus SV.

BJiok 1aHHBIX — HA0Op JAHHBIX, TIEpeaaBacMblil OJTOKOM yrpaBieHus SV.

MHoroagpecHblii KOHTPOJIb — €CIM BKIIOYEHO, TO OCYIIECTBIISIETCS MHOTOAJpECHas
nepenaya JaHHbIX, B IPOTUBHOM Clly4ae — OJJHOaApeCcHasl.

KosmmuectBo ASDU — konuvecTBO OJIOKOB JaHHBIX MPUKIAAHOTO ypoBHS (Application
Service Data Unit, ASDU), koTopsle 3anucbiBatoTcs B makeT nanHbIX (Application Protocol Data
Unit, APDU).

KosmyecTBo BBIOOPOK 3a MepMOA — KOJIMYECTBO BBIOOPOK 3a MEpUOJ, 3HAUECHUE
MHTEPIPETUPYETCS B 3aBUCUMOCTH OT Pe:KMMa BbIOOPKH.

Pe:xxuM BBIOOPKHM — peXUM BBIOOPKU (BBIOOPKM 32 HOMUHAIBHBIN MEPHO, BEIOOPKHU 3a

CEKYH/y WJIM CEKYH]I 3a BEIOOPKY).

Ampubymsi 6rioka ynpaeneHus SV

OTa rpymnna OnuchIBaeT AOMOIHUTENbHBIE MO, KOTOPbIE MOTYT BKJIIOYAaThCs B COOOLICHHE
SV.

Bpemsi 00HOBJIeHHs — BpeMs IociieHero oOHoBIeHUs Oydepa qaHHbIX SV.

Yacrora AMCKPeTH3allMd — KOJIWYECTBO BBIOOPOK 3a MEpHUOJ, KOTOPOE 3aJaercsi B
HacTpolKax Onoka ynpasieHus SV.
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HaGop aaHHbIX — ccbulka Ha HAOOp JaHHBIX, MO3BOJISIOIAS KIMEHTY YHHKAJIBHO
UICHTU(PHUIMPOBATH NEepeaaBaeMblii HA0Op TaHHBIX.

Be3onacHocTh — coobmienne SV nepenaeTcs ¢ KogoM 0e30MacHOCTH.
3aldaHue ces3el brnoka ynpaeneHuss SV ¢ mazucmpansamu

[locne wnactpoiixku Onmoka ympasiaeHuss SV HyXHO YyKas3aTh, Kakue Marucrpaiud (u
ACCOIIMMPOBAaHHBIE pacdyeTHBIC 33aqa4un) OyayT moiydars SV-moTok. s 3Toro Hy>XHO BBIOpaTh

«CBs3u SV ¢ MarucrpaisiMu...» B KOHTEKCTHOM MeHIO Omoka ymnpaeneHus SV. (Takxke sra
KOMaH/1a IOCTYITHAa B KOHTeKCTHOM MeHto [ED.)

SCL-Moaens
HazeaHne HazeaHne
4 (BbekT aBToMaTHzaLMm 1 HazeaHne MSYCERDL
II Substation 0
- L NUCaHHE
» 2 Communication
a [ amui
4 AP 51
a |D oo
s [ LLMo
DS PhsheasCurrent
IMSVCBOL :
Il;] LPHD1 “®  WMsmenuTte Bnok ynpasnedma SV...
Il;] TCTRL Ceazw SV ¢ maructpanamm..,
IE] TCTR2 Z PaseepHyTb BCe BAOMEHHDBIE SNEMEHTBI
LN o=
+  CeepHyTb BCE BNOMEHHLIE 3MEMEHTBI
] TcTRe
. E AMU 4 x Yaanute
> [ Moxas20 []

Puc. 2.31.39 3aganue cBs3eii O;10ka ynpapiaeHusi SV ¢ MarucrpaasiMmu

-
' Censu Sampled Value Control ¢ marncrpanami &I_de-
- l: OEvekT aeTomaTrzaumm 1 HazeaHune
&= RAS110 4 w AMU 1
&= DBRAS210 AP s
&= NTP 4 D Do
4 e=m MOXA 820 + [0 Limo
4 Mpouecc 0 4 MSYCBOL
&= RAS - [M3] m Tok pazer A [AmpSv]
@= RAS - [M5] [ Tok daser B [AmpSv]
4 Mpoueccl m Tok dazer C [AmpSv]
&= RAS - [ML] m Tok daser N [AmpSv]
= DP111 > [ AmMU 4
> [ amu_10
< 1 a
L

Puc. 2.31.40 3apanue cBsseii 010ka ynpasiienus SV ¢ MarucTpajisiMmu

B oTkprIBIIIEMCSI OKHE HY)KHO TIEpPETAIUTh y3€el O10Ka yrpasieHus (Ha puc. «MSVCBO1»)
Ha y3eJI MarucTpaiu, KoTopas OyzeT moyry4dars motok SV.
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-
T Censu Sampled Value Control ¢ marncrpanamu

4 ii OBvekt aeTomaTnzauymm 1

&= RAS110
&= B RAS 210
&= NTP
4 e MOKXAB20
4 Mpouecc
4 &= RAS - [M3]
4 AMU_1/51/LD0/LLMNO/MSVCEBOL

[ AMU_1/51/LDO/LLNO/Ph...
[ AMU_1/51/LDO/LLNO/Ph...
[ AMU_1/51/LDO/LLNO/Ph...
[ AU _1/51/LDO/LLNO/Ph...

&= RAS - [M5]
4 Mpoyecc1

&= RAS - [M1]
&= DP 111

| | Hassarme
4 [ AMuL
4 AP 51
4 D Lo
« [l Lo
4 MSVCBOL
m Tok dazel A [AmpSv]
m Tok dazel B [AmpSv]
m Tok dazer C [AmpSv]
m Tok dazel N [AmpSv]
> [ amu s
> [@ amu_to
q |~ [T

2

Lo

[ o

][ OTmeHa ]

Puc. 2.31.41 Pe3yasrar cBs3u MarucTpaiau «RAS —

[M3]» ¢ 6a0kom «MSVCBO01»

Takxe BMeCTO Bcero Onoka ympaBieHUss SV MOXHO NEPETAllUTh M3 HEro OAWH WU

HECKOJIBKO O0OBEKTOB JaHHBIX. B aTOM CJIydac TOJIBKO 3THU OOBEKTHI JaHHBIX 6y,I[YT nepcaaHbl B

pacCuyeTHYIO0 3a/1a1y Ha MarucTpaJiu.

2.32 Paboma c moOdesnbro TASE

2321

Co3paHue AUCneT4epcCKOoro nyHKTa

JlucnieTuepckuil MyHKT sIBIISETCS NpeAcTaBiIeHueM TenekoMiiekca B monenu TASE. Jlns

CO3aaHuA JUCIICTYCPCKOT'O ITYHKTA HYXXHO BI)I6paTI> TCICKOMILJICKC B TEIIEMEXaHHISCKOM MOJCIIN

U B €r0 KOHTEKCTHOM MEHIO BbIOpaTh «Co3narh nucnetdyepckuit myHKT TASE. .. ».

TeneMexaHWHECKaa MOAENb

(A)B v X

]

s £ TOPAZ
4 H3A0
s IF Weag1

Komnnexr 1
= TM_DB
2. - 61850 master
3. - B[ 61850 master
.- NTP cepeep
.- IRON
. - npuen no TASE2
.- Tenepatop TMn TC
.- Bl TASE2
. - 104 master

-
-
-
-
-
-
-
-
> @ 10, - 5104 master

4
5
[
7
8
9
1

4 g8 1.- KonTponnep npucoeay

JoBaeuTe npouecc

“*  [oBasuTe Gasy AaHHBIX...

= CosgameIED..

“* Cosgate gncneTuepckmnil myHkr TASE...
MpocmoTp kongurypaumm FAT..

@ Ovkpeite Mapdaiin...

ﬁ Ovkpeie 8 TOPAZ TMBuilder...
MokazaTe CUrHANE! B BUAE CTIMCKA...

' Tposepka AaHHBIX...
CHATE BBIGENEHNE

Z PazeepHyTE BCE BNOMEHHBIE 3MEMEHTEI

E CBEPHYTE BCE BJIOMEHHBIE 3NEMEHTEI

A Yaanwte

Puc. 2.32.1 Co3nanue nucnerdyepckoro nynkra TASE

Tase-Moaens

HazsaHwe
4 Ulkapl

> B Kowtponnep npucoegmmenna 1

Puc. 2.32.2 Co3nannblii nucnerdyepekuii nyHkT « KonTposnep npucoenuHenus 1» B moaesn TASE
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[Tpu co3maHuM AUCHETYEPCKUN MYHKT OyAeT aBTOMAaTWYECKH MPUBSA3aH K TEICKOMIUIEKCY

TeJIeMEXaHUueCKol Mozend. (DTO OTPaKEHO B MOAKPACKE MMEH AMCIETUYEPCKOro MYyHKTa W

TCIJIICKOMILJIEKCA B OpaH)KCBHﬁ HBCT.) MoxHo IHOACBCTHUTH COOTBCTCTBYIOH_[I/Iﬁ E€MY TCJIICKOMILICKC

B JIEpEBE TEJIEMEXaHMYECKOW MOJCIH, BBIOpaB aucrerdepckuid myHKT B aepeBe TASE mpu

Ha)kaToM KiaBuie «Alty. Taxke MOXHO BI)I6paTb TCJIICKOMIIJICKC B TCIIEMCXaHNYCCKOM ICPEBE,

yaepkuBas «Alty, u Torma OyaeT MoACBeYeH COOTBETCTBYIOIIMM AUCTICTYCPCKUM ITYHKT B JIEPEBE

TASE.

2.32.2 Co3paHue npomMmeHa

I[OMGH COACPIKUT COBOKYITHOCTH AaHHBIX JUCIICTUYEPCKOIO IMYHKTA, IPCAHAa3HAYCHHBIX I

JPYroro JAUCIeTYepCKOro myHKTa. J{is co3nanus nomeHa HyxHO BbiOpars VCC aucrneryepckoro
MYHKTa U B KOHTEKCTHOM MEHIO BbIOpaTh «/l00aBUTH TOMEHY.

ITocne

9TOI0 HYXHO TPHUBA3ATH

Tase-mogens

Hazeanue
4 ka1
4 B KonTponnep nprncoegnHerns 1

L
=

JoBaEUTE 4OMEH...

L

L
=

JloBaeuTe Habop JaHHbIX...

PE_’;EEpH)‘Tb BCE BNOMEHHBIE INEMEHTEI

fou] o] ®

CeepHyTh BCE BAOXKEHHBIE 3NEMEHTEI
Konuposate
Bcrasute

M YaanuTe

ran TASE

Puc. 2.32.3 Coznanue nomena TASE

Tase-mogens

HazeaHwe
4 kag 1
4 B} KonTponnep npucoegnHenna 1
4 VCC1
Curnane
» B¢ Domainl

Puc. 2.32.4 Co3nannblii nomen «Domainl»

JOMECH K

COOTBCTCTBYIOLIEMY  TCIICKOMIIJIICKCY

TeJIeMEXaHUUECKON MOJIENH (TeIeKOMILIEKCY, KOTOpbIi Oyaer nony4dars qaHHbele no TASE.2). [lns
ATOTO HY>KHO BbIOpaTh JoMeH B JepeBe TASE u TenekoMIuiekc B TeleMeXxaHH4eCKOW MOIENTH U
Ha)kaTb KHONIKY «CBsi3aTb» nof nepesoM TASE.
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Tase-Moaens 5 X O6bekThan moaens: TenemexaHW4ECKaRA MOAEnD 8 X

Hazeanne 3HaueHne @'.I OV A B v A
4 Weap1 4 £2 Topaz 4 £2 ToPAz
. ; 10340 "
4 E Kowtponnep npucoegnHenna 1 Tun Domain 4 HO3AOD
4 VCQL s IE weap1
Curnane 4 gl - Kontponnep npucoegnnerna 1
> B TK6 TASE2 TOPAZ Komnnesr 1
| TM_DB

> &4 2.- 61850 master

> & 3.- 561850 master

- & 4, - NTP cepeep

> &4 5.- IRON

> @l 6. - npnem no TASE2
- . leneparop TMn TC
> & 8.- B TASE2

> & 9. - 104 master

- @& 10, - 61104 master

4| TR +
g

CoRzaTs Ores3aTh TOPAZYO3ADLikad 116. - npmen nio TASE2
‘ SCL-monens Tase-Moaens ‘ ‘ CBOICT ... | TeneMexaHUHECKan Mod Merenmwep walnoH...

Puc. 2.32.5 CassiBanue nomena TASE ¢ TejekoMmiexcom

Tase-Mogens g x Obuexrsas mopent: TeneMexaH-ecKan Moaenk & X
Hazeanme 3Hauerme @. TY A E v X
4 UWkad1 Vs TK6 TASE2 TOAZ || 4 %2 TOPAZ 4 £ T0PAzZ
- {OHTPOMNED NP 1 > H3A0
B Kowtponnep npucoeanerna 1 Tun Domain a KI3A0
PRl s B Weadp1
;CMI'HEbe . P Kontponnep npucoegnHesna 1
> 1B TK6 TASE2 TOPAZ Komnnekt 1
= TM_DB

&3 2. - 61850 master
@& 3. - B/161850 master
. & 4, - NTP cepeep
» &k 5.-1RON
- npuem no TASEZ
. &k 7. - Fenepatop TM M TC
. @ 8. - B[] TASE2
» @ 9. - 104 master
> @& 10. - B[, 104 master

Lh| T +

Ceazath [ OreRzaTe ] TOPAZVO3AOYkad 116, - npuen no TASEZ
| SCLwoaens ‘ Tase-Monens | | CBOICT... | TenemexaHHeckan nod... Meremwep wabnon..

Puc. 2.32.6 Cazannblie 1oMeH TASE u Tejexommiexc

B m1000#1 MOMEHT MOXHO OTBSI3aTh JIOMEH OT TEJeKOMILIeKca (KHOMKa «OTBsI3aThy) WIH
MIPHUBS3aTh K IPYTOMY TEICKOMILICKCY.

UTo0b! y3HATH, K KAKOMY TEJICKOMILUIECKCY IPHUBSI3aH JOMEH, HY>KHO BEIOpATh JJOMEH B JICpEBE
TASE npu naxatoit kinasuie «Alt». COOTBETCTBYIONIUN TENEKOMIUIEKC OyIEeT MOJCBEYEH B
TeJIeMEXaHHUYECKOM JIEPEBeE.

UroObl mOCMOTpeTh MpHBSI3KH Tenekomruiekca k wmoxaenu TASE, HyxHO BbIOpath
TEJIEKOMIUTEKC TIpH HaxkaToM «Alt». Ecim ynepxuBath «Alt» 1 KIIMKaTh Ha TEIEKOMILIEKC, OyIyT

IMMOJACBCYCHBI BCC IMMPUBA3KHU TCJICKOMIIIICKCA K TOMCHAM M JUCIICTYCPCKUM ITYHKTaM TASE.

2.32.3 Cos3paHue Habopa AaHHbIX

Habop maHHBIX CIYXHT A TPYNIHMPOBKH 3HaueHUH naHHbIX B Monenu TASE. Takxke oH
ABJIIETCS. OCHOBHOM €IMHHULEH INpU nepenade naHHbIX. Criopaauueckas mepenada AaHHBIX U
JIpyrue pACIIMPEHHBIE PEXUMBI NEPENaYd JAaHHBIX JOCTYMHBI TOJBKO IPH HCIOIb30BAHUU

Ha0OpOB JaHHBIX.
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UroObl co3naTh HAaOOp JaHHBIX, HY)XHO BbIOparh VCC wuiam 1oMeH, KOTOpBIH Oyner

coiep)kaTh HAaOOp JaHHBIX, W BBINOJHUTH KOMaHIY KOHTEKCTHOTO MeHI0 «JloOaBuTh HabOp

JAHHBIX».
Tase-Moaens
Hazeanue 3HaYEHHE
4 Weadpl Wma TKB TASE2 TOPAZ
a ? th;pc-‘l nep nprcoegaHedns 1 Tun Domain
EI:':II’HEJ‘IbI
4 B TKo TASE2

JoBaeuTe HaBop JaHHEIX...

PESEEFIH}'Tb ECE BNOAEHHEIE 3NEMEHTEI

e |+ o=

CBEPHYTH BCE BNOMKEHHBIE INEMEHTBI
Konuposate

Bcrasute
x ¥panute

Puc. 2.32.7 lo6aBnenue Hadopa nanubix B 1oMeH «TK6 TASE2 TOPAZ»

Tase-Moaenb

HazeaHue
4 [lkag 1
4 & Kowtponnep npucoesuHenna 1
4 V1
CurHanel
4 [EE TKA TASE2 TOPAZ
Curuane
DS DataSetl

Puc. 2.32.8 Cozpannbiii Ha0op nanHbix «DataSetl»
2.32.4 [Jo6aBneHue 3Ha4eHUWN AAHHbIX

3HaueHusa AaHHbIX Moaenu TASE cOOTBETCTBYIOT cUrHajaM TEIEeMEXaHUYECKOW MOJEIH.
Janee oHuM MoOrytT uMeHOBaTbcsi mpocto curHainamu. CurHansl B aepeBe TASE wmoryt
pacrnionaratbest Ha ypoBHe VCC unu nomena. s HaAmISIMHOCTU |, 4TOOBI ObUTa BO3MOXKHOCTD
CBCPpHYTH CIIMCOK CHI'HAJIOB, OHH I[O63BJ'I$IIOTC$I B CHGIII/IaJ'II)HI)If/'I y3€i «CI/IFHaJ'II)I», KOTOpI:Iﬁ

pacnionoxed mof y3namu VCC 1 TOMEHOB.

Tase-Moaens
Hazeanwe Mma TASE
4 lkag 1
4 B KN Mateeesckan-MNpecks ]
4 VCCl
4 CurHane
D KP¥3 220 kB\KI MaTeeesckan - Mpecka [P TCLNBKN BKN
D KPY3 220 «B\K/ MaTeeesckan - Mpecqa LUP TCULNOTEN OTES
D KPY3 220 kB\KI MaTseesckan - Mpecta LUP I CULNNonoskeHne Monoxenne
4 EE TKA TASE2 TOPAZ
4 CurHansl
T KPy3 220 B\K Mateeeeckan - MpecHa IP3A_DOUTLI6 HDOUTIL DOUT1
T K 0 kB\KJT Mateeesckan - MpecHa IP3A_DOUT1I6_MDOUTILO0 DOUT1O
T KP¥3 220 «B\KJ1 MaTeeesckan - Mpecna IP34A_DOUTL6_44DOUTLL DouTLL

Puc. 2.32.9 Tase-moneanb

Ha Puc. 2.32.9 BuaHo, 4TO B JIepeBe B KauecTBE MMEHHM CUTHala OTOOpa)kaeTcs MyTh K

CUTHaly B 00BEKTHOM monenu. B CTOJ'I6I_IC CIipaBa OT ACpPCBA BBLIBOAWUTCSA YHHUKAJIBHOC HUMA
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3HadeHust JaHHbBIX TASE. (Mms 3HaueHWS MaHHBIX JOHKHO OBITh YHHKAJIBHBIM B €ro o0Omactu

BuauMoctu — VCC uim IoOMeHe. )

CymiecTByeT HeCKOJIBKO CITIOCO00B 100aBIeHus CUTHAJIOB B JiepeBo TASE:

1.

Bbiienute ¥ neperamuTh CUTHajgbl M3 00BEKTHOM Mozenu. Ilpu 3TOoM MOXHO
IIepeTacKUBaTh CUTHAJIBI KaK Ha y3el « CUrHab», Tak U Ha coaepraniui ero yzen VCC
WIM JIoMeHa. B mocienHeM ciydae curHaisl OyayT Takke 10OaBJIEHBI MOJ Y3JIOM
«CurHanen».

[eperamuTh 00BEKT U3 00BEKTHON Monenu. [Ipu aToM OymyT 1006aBIECHBI BCE CUTHAIIBI,
copeprkaiuecs B 00bEKT€ M BO BCEX BIOXKEHHBIX 00BeKTax. MOXKHO IEpeTacKHBATh
1100011 0OBEKT, KOTOPHIN B MEPAPXUH PACIIOIOKEH HIDKE 00bEKTa aBTOMATH3ALUH, U
camMM 00BbEKTbI aBTOMATU3aLUH.

BeigenuTe W neperamMTh CHTHaJIBl M3 TeleMexaHudeckod mopenu. IIpm stom
no6aBiieHbl OyyT TOJIBKO T€ CUTHAJIbI, KOTOPbIE MPUBSI3aHbl K 0ObEKTHON MOJIEIH.
Beiaenuts u neperamuts curHansl u3 nepesa TASE. MoHO nepeTacKuBaTh CUTHAJIbI
u3 VCC B 1oMeH, WK Ha000pOT, WIIK U3 OJHOTO JOMEHA B IPYTOi.

Taxke MOXKHO CKOIMPOBaTh CUTHAJbBl U3 ofHoro ysna aepeBa TASE u BcTaBuTh B
apyroil. Jlns 3TOro Hy>KHO BbIOpaTh CUTHaJbl U BBIIOJHUTH KoMaHay «Komuposarb»
KOHTEKCTHOro MeHwo. Ilociie 3Toro BbI3BaTh KOHTEKCTHOE MEHIO y IPYyroro ysja U
BbIOpaTh «BcTaBUTHY.

[Ipu nmobGamnennn 3HaYeHUH NaHHBIX B jgepeBo TASE nmias HMX CO3MAarOTCS MPUBSI3KH K

OOBEKTHOH W TeJIeMeXaHWYeCKOU MOACIIN. HpI/I BBI60pe 3HA4YCHHUA AAHHBIX C HaXaTbIM «Alt»

MOJICBEYMBACTCS COOTBETCTBYIOIINI CUTHAN B OOBCKTHOW M TeleMeXaHWdeckod mopenu. [Ipu

BbIOOpE cUrHaIa B 0ObEKTHOM MIIM TeJIeMeXaHNYeCKON MOJIETH € HaXaThIM «Alt» moacBeunBaercs

COOTBETCTBYIOIIIEE 3HaUeHUE TaHHbIX B Mozienn TASE. Ecnu kimukaTe Ha OMH CUTHAN ¢ HAXKaThIM

«Alt» OynyT mociaenoBaTeIbHO MOJACBEUCHBI BCE IPUBS3KU K 3TOMY curHaiy B mozaenu TASE.

2.32.5 [ob6aBneHue 3Ha4eHUN AaHHbIX B HaOOpPbIl AaHHbIX

Bce math cioco6oB 100aBieHNst CUTHANOB U3 1. 2.32.4 mpuMEeHUMBI M K HabopaM J1aHHBIX.

Haan/IMep, CCJIM KaKHMEC-TO CHUTHaJIbl JOMCHA HYXHO }106aBI/ITI) B Ha60p JaHHBIX, TO MOXHO

nepeTaumTh UX U3 y3na «Curtaab» JoMeHa B y3ea Ha0opa JaHHbIX.

TOPAZ

4 B} Domainl
4 CurHansl
D KPY3 220 kB\KN Mateeeeckan - Mpecqa IWUP T CLNEBKI BKN
D kp 20 kB\KJ1 Mateeegckan - Mpecwa IWUP T CUMNOTEN OTKN
D kp 20 kB\K1 Mareeeeckas - Mpecna INUP I CUNNonoxenne Monoxenne
D kp kB\KJT Mateeesckan - MNpecHa ILWP 1 CUNPaspewerne TY.., Paspewedne TY OTKN
D KPY3 220 kB\KJ1 Mateeesckan - Mpecha LUP T CLNPaspewenwne TY... Paspewenue TY BK/
4 DS DataSetl
D KPY3 220 «B\KJ1 Matseesckan - MpecHa ILLIP TCLNBKI BKJT
D KP¥3 220 kB\KJ1 Mateeesckan - Mpecha LUP TCLLNOTKIN OTKN

Puc. 2.32.10 lo6aB/ieHne 3HAYeHUII JTAHHBIX B HA00PbI JaHHBIX
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Hanpuwmep, ecnu HeoOxoaumMo 100aBUTh CUTHANIBI 0OBEKTHOIM MO/ B HA0Op AaHHBIX, TO
MOJKHO Cpa3y MepeTaluTh uX B Habop AaHHbIX. [Ipu 3TOM, OHM OyAyT aBTOMAaTHYECKHU T0OABICHBI
B y3en «CurHansy VCC unm 1oMeHa, coaeprKaiiero Habop JaHHbIX.

Takoke MOXXHO KOTUPOBATh HAOOPHI JAHHBIX U3 OJTHOTO JIOMEHA B Ipyroi, u3 qomeHa B VCC

U T.J.

2.32.6 YpaneHue 3Ha4Ye€HWUM faHHbIX U HAOOPOB AAaHHbIX

Uto0bl ymanuTh 3HaYCHHS NaHHBIX U3 y3ina aepeBa TASE, Hy)XHO BBIIEIHTh WX, U B
KOHTEKCTHOM MEHIO BBIOpaTh «Ymanuth». CIlelyeT ydecTb, YTO 3HAYCHUS JIaHHBIX PEallbHO
xpansates B VCC winm 1omMeHe, a B HabopaxX JaHHBIX XPAaHATCS TOJNBKO CChUIKM Ha HuX. [Ipm
yAaJICHUH 3HAUYCHWH JTaHHBIX W3 HaOOpa JaHHBIX YIAISIOTCS TOJBKO CCHUIKH, CaMU 3HAYCHUS
JAHHBIX Mo-nipexxHeMy xpansarcs B VCC wim nomene. Eciu ske 3HaueHUs TaHHBIX YIQISIOTCS U3
VCC wimu noMeHa, To OHU OyIyT yIajaeHbl U3 BCEX HA0OPOB JIaHHBIX.

Taxke MOXHO yIaauTh HA0OP JaHHBIX, BEIOPaB « YIAIHUTE» B KOHTEKCTHOM MEHIO, IIPU STOM
HAOOp JaHHBIX OyJIeT yJaJIeH CO CChUIKAMH Ha 3HadeHWs JaHHbIX. CaMu 3HAuCHUS JTaHHBIX

OCTaHyTCA B MOICIIN.

2.32.7 [lMepepa4vya HabopoB AaHHbIX

Jns mepemaun HAOOPOB MAaHHBIX HCIIOJIB3YIOTCS HAOOpHI mepenayu AaHHbIXx. Habop
nepeayu JIAHHBIX COJEPKUT HACTPOWKM Tepefadd s JaHHOTO Habopa maHHBIX. UYTOOBI
n00aBUTh HAOOp Tepedadyy JaHHBIX Ui HaOopa JaHHBIX, HY)KHO BBIOparh «Jl00aBUTH HAOOp
nepesayu aHHBIX» B KOHTEKCTHOM MeHIo Habopa manHbiX. Cranmapt TASE.2 momnepkuBaer
co3naHue HaOOpOB TMepeJayd JaHHBIX TOJBKO B jJoMmeHax. [lostomy, eciu HaGOp MaHHBIX

PacCIlOJIOKCH B VCC, TO AJIA HETO JaHHass KOMaHda 6YJICT HCOOCTYIIHA.

4 EE TKA TASE2 TOPAT
© CurHans
- DS spka
> DS AdnarHocTika
- DS Wamepenna
- DS Vsmepenna npoune

DS KA

: DS P —','F' JoBasnTe HaBop Nepesaqn JaHHbIK. .,

DS P 1 pESEEFIH}lTb BCE BNOMEHHBIE INEMEHTBI

| L)

DS p 1 CEEFIH}'Tb BCE BAOMEHHBIE INEMEHTBI

DS e KonupoeaTe

Berasute

X Yaanws

S

Puc. 2.32.11 [lo6aBnenue Ha0opa nmepeaayn JaHHBIX

B 3aBucuMocTH OT BBIOpaHHBIX YCJIOBHI mepenaud OaHHBIX, cepBep TASE ormpasnser
KIMEHTY OT4YeThbl, KOTOpbIE COAepKaT MO0 BeCh HA0Op MAHHBIX, JTUOO TOJNHKO M3MEHUBIIHUECS
3Ha4YeHusl TaHHBIX. HacTpoliku Habopa nmepeaayn JaHHBIX MOKHO PEIaKTHPOBATh B OKHE CBOWMCTB
monenu TASE.
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Tase-Mofens g x

Hazganue 3HaueHue

4 ka1 WMran KA
4 Va ckan-lpec
% \t'c-lclll'TEEEE_l an-Tlpectial Tun DSTransferSet
CurHans HabBop aaHHbx KA
DS Datssett StartTime 0
4 B TKA TASE2 TOPAZ
» CurHane Interval 0
- DS spka TLE 0
4 DS Anarnoctuka BufferTime 1
- DS Wameperua ) -
© DS Mzmepennn npoume Ioteqrtyiheck Y
- DS ka Interval TimeOut

i Bg E:i gimg; ; Integrity TimeQut
- DS P3ADINZ2 3 ObjectChange =
- DS P3ADOUTIG 4 OperatorRequest

! DS P3A E2R4 OtherExternalEvent
1. BlockData
Critical v
RBE
AllChangesReported
Brntouen v

Puc. 2.32.12 Hactpoiikun Ha0opa nepegauu JaHHbIX

StartTime — Bpems Havyasa nepenadn JaHHBIX (0oJIee TOUHO - BpeMs Hauyajla MOHUTOPUHTA
yCIIOBUH Tepefayn JaHHBIX). 3a1aeTcs B cekyHaax (Bpems Unix).

Interval — unTepBan npu nepuoguyueckor ornpaBke otuetoB. Ecnu RBE BbeikitOUEH, TO
OTYeT BKJIIOYAeT BCce 3HA4YeHMsI MaHHBIX B HaOope naHHbiX. Ecnmu RBE BxitoueH, To oTder
BKJIIOYAET TOJbKO M3MEHUBIINECS 3HAuU€HUs JAaHHBIX. OCOOEHHOCTBIO pean3alu SBJISETCS TO,
YTO B [IOCJIEJHEM CIy4yae OTUET COJEP>KUT JIMLIb MOCIEIHEE N3MEHEHUE JIJISl KayKJ0r0 3HAUEHUs
nanubix (He3aBucuMo oT All Changes Reported). 3agaercs B MIJIITUCEKYHIAX.

TLE — He noaiepKuBaeTcsl.

Buffer Time — Bpems Oydepuzanuu u3MEHEHHH 3HaYeHMH JAaHHBIX (IO YCJIOBHIO
ObjectChange) nepen ormpaBkoil ordera. bydepuszanms HauMHaeTcss B MOMEHT IE€pPBOIO
n3MeHeHus 3HaueHus JaHHbIX. Eciii RBE BBIKITIOUEH, TO OTUET BKJIIOYAET BCE 3HAYEHUS JaHHBIX
B Habope naHHbIX. Ecau RBE BkitoueH, TO OTYET BKJIIOYAET TOJIBKO M3MEHMBIIHMECS 3HAYCHUS
JTaHHbIX. OCOOEHHOCTHIO pealn3aliu SIBISETCS TO, YTO B ITOCIETHEM CIIy4Yae OTUET COAECPIKUT BCE
W3MEHEHUS I KaXK0T0 3HaueHus qaHHbiX (HezaBucumo oT All Changes Reported). 3anaercs B
MUJUTUCEKYH/1aX.

Integrity Check — He noanepxuBaercs.

IntervalTimeOut — nepuoanyeckas OTIpaBKa OTYETOB UEPE3 3alaHHBIN HHTEPBaJl BpEMEHU
(Interval).

IntegrityTimeOut — He oanep>kuBaeTcs.

ObjectChange — otnipaBka oT4eTa Npu U3MEHEHUH JIF0O0T0 3HAYEHUS TaHHbIX.

OperatorRequest — He mogAep>KMUBaeTCs.

OtherExternalEvent — He noaepKuBaeTcs.

Block Data — ve noanep:xuBaercs.

Critical — oTuer sBiIsSIETCSI KPUTUYECKH BaXXHBIM, M CEPBEpP OXKHUIAET OT KIMEHTA

MOATBCPKACHUSA TOTO, UTO OTUCT IIPUHAT.
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RBE (Report By Exception) — eciin BKJIIOYEHO, TO MEpPENAIOTCS TOJIBKO M3MEHUBIIHECS
3HAYCHMsI TaHHBIX. B MPOTHBHOM cilydae, KaXIblil pa3 mepeaaeTcs BeCh HaOOp JAaHHBIX (Jaxe
€CJIM U3MEHWJIOCH TOJIKO OJTHO 3HAUCHUE).

All Changes Reported — 3aiaet 4ynciio U3MEHEHHMI 3HAYEHUS JTAHHBIX, KOTOPOE MOXET
nomnacth B oT4eT npu BKItoueHHOM RBE u 3amanHoM Bpemenu Oydepusanuu (Win UHTEpBale
nepuoanyeckoi mepenaun). Eciy BKIIOUEHO, B OTYET MOMAJAIOT BCE HM3MEHEHUS 3HAYCHUS
JAHHBIX, €CJIM BBIKJIIOUEHO — TOJBKO TIIOCHeAHEee H3MeHeHue. JlaHHasg peanuzauus npu
nepuonnyeckoii nepenade (IntervalTimeOut) Bener cebs kak Oyaro All Changes Reported
BBIKJIIOYEH, Tpu crniopaandeckoi nepenade (ObjectChange) — ananornyno ciyuyato, xorma All

Changes Reported BxitoueH.
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