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SCADA KPYT — 2000

BBEOEHUE

OHepreTuka, HedTenepepaboTka, XMMUYECKOE MPOM3BOACTBO, a TaKkKe [pyrne oTpacnu
npeaobsBNSAT CBOM TpeboBaHWs K NporpammMHOM peanu3auuy 3agad, pernameHTUpyembix
TexHornorven npowecca Npou3BoOACTBa.

MpuknagHble 3agayn B paMkax KOHKPETHOM aBTOMAaTM3VMPOBAHHOW CUCTEMbI YMNpaBfieHUs Takke
MOryT MMEeTb BeCbMa CneLndUYHBIN XapakTep.

WHTerpupoBaHHas cpeaa paspabotkm (MCP) KPYIOJI™ — 310 Habop MHCTPYMEHTanbHbIX CPEACTB
aBTOMaTM3auMn MNporpamMMpoBaHuKsl, MO3BONAKLWMX B MONHOM 0oObeme peanua3oBaTb 3agaun
NPaKTU4eCKN NtoOOro YPOBHSI CIOXKHOCTM U CNeLmdUKN KOHKPETHOTO TEXHONOrMYECKOro npoLecca.

Takumu 3agadamm MOryT ObITb:
e MpOrpamMMHO-IIOrMYecKoe ynpaBrieHne TeXHoNormyeckum obopyaoBaHmemM

e ANropuTMbl paLUMOHarnbHOro yrpasneHus
e pacyeT KOCBEHHbIX NepeMeHHbIX Mo dhopmMynam

e Bu3yanusaumsi 3HavyeHurn B UMdpoBOM BuAe (TpPeHOOB Leneson o0paboTku) — Tekyluue,
CpeaHue unum cymmapHble 3Ha4YeHUs napameTpoB No YacaM, CMeHaM 1 CcyTkam

e dopmupoBaHMe TpeHOOB uUeneBon o06paboTtkm wn3 nporpammbl  [NMonb3osatens (Mpll)
nocTakTym

e apxvBMpOBaHMeE AaT U BPEMEHMU CODbITUI

e CO3[JaHMe cLueHapvsa AMHaMUKM BUaeoKaapa

e VHTErpupoBaHMe MrHOBEHHbIX PacX0A0B Ans 3a4ay 403VMPOBaHNS
e CO3[aHue anbTepHaTUBHBLIX (OUNBbTPOB BXOAHbIX NapameTpoB

e U apyrue.

NCP KPYTOJl otBeyvaeT TpeboBaHuam IEC 61131-3 k pa3paboTke TEXHONOMMYECKUX nNporpamm u
ob6beanHseT B CBOEM COCTaBe KOMMOHEHTbI pa3paboTkM Ha A3blkax CTPYKTYPUPOBAHHOIO TeKcTa
(CT) n dyHKUMOHanbHbIX 6noYHbIX gnarpamm (PBL).

A3bik CT - npoueaypHO-OPUEHTUPOBAHHLIN  A3bIK  MPOrpaMMUPOBAHUA C  HECTIOXHbIM
pycndnumpoBaHHbiM cuUHTakcucom. Asbik CT nossonsder Bam ObiIcTpo oOBnageTb npaBunamu
nporpaMMMpoBaHns M OCBOOOXAaeT OT 3ajady pacnpederneHnss namatv nog MNepeMeHHble,
ncnonb3yemble B NporpamMmme.

A3bIK  CTPYKTYPUPOBAHHOIO  TeKCTa  peanu3yeT  OCHOBHble  yrnpaBndlowmne  CTPYKTYpbl
(MocneposaTtenbHoCcTb, BetBnenue, Lukn, CocTtaBHble CTpPyKTypbl, CTPYKTYpbl nNpepbiBaHUS
BbINONHEHMs 6noka nporpammel), a Takke obecneynBaeT pa3paboTKy M BbINOIHEHWS NporpamMmm C
BNOXEHHbIMMW NpoueaypamMm n QYHKUUSMAN.

A3bIK PYHKLUMOHaNbHbIX GNOYHbLIX AnarpaMm — rpadmyeckuin a3bik. AnemeHTammn Asbika OB/
ABMAKTCA rpadomyeckue CMMBOSbI, KOTOPbIE UCMONb3YTCA ANa co3gaHnga cxembl OB/,
Asbik PB[] no3sonseT paspaboTynKy CTPOUTb CIOXHbIE Mpoueaypbl, UCNOMb3ysa CyLecTBYyHLne
dYHKUMM N3 NOCTaBNseMon 6MONNOTEKM, U CBA3LIBATb UX C Apyrnmu anemeHtammn OB/,

CospaHHble B WHTerpupoBaHHOW cpefe nporpammbl Monb3oBaTtens no3BOMAAOT OCYLECTBUTb
npocton goctyn Kk 6ase pgaHHbIX peanbHoro BpemeHn SCADA KPYIM-2000 (4teHue, 3anucb
TEKYLLMX 3HAYEHNN NEePEMEHHbIX U UX LleneBbIX TPEHO0B), Co30aBaTb apXUBbl AAHHbIX Ha XXECTKOM
AuckKe, BbIMOMHATL anropuTMbl aBTOMATUYECKOrO perynupoBaHUa U KOMMEPYECKOro yyeta, a
Takke MHOXeCTBO ApYrnX pyHKLMNA.
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KPYron™., MHTErPUPOBAHHAA CPELA PASPABOTKH

bubnunoteka dyHkumn KPYTOJ1 HacumThiBaeT 6onee 200 yHKUMIA, NCNOMb3yeMbIX OS1S1 peLleHnst
pa3HoobpasHbix 3agad. [logpobGHoe onucaHuwe yHKUMI npuBeaeHO B kHure «MogynbHas
nHTerpupoBaHHas SCADA KPYI-2000. KPYTOJT™, bubnmoteka yHKLUN».

B.1 YkaszaHua no uHctannaumm UCP KPYTIOJl

WHTerpupoBaHHas cpena paspabotkn KPYIOJ1 (MCP KPYIOJ1) noctaBnsaeTtcs kak BMecTe
co SCADA KPYT-2000, Tak 1 B BUge oTA4enbHOro NporpaMmMHOro npoaykra

NCP KPYTOJl anga nonHodyHKUMoHanbLHom pabotbl TpebyeT 3NeKTPOHHbIN KoY
Onsa nHctannaumm UCP Monb3oBaTens AOMKEH MMETb NpaBa agMUHUCTpaTopa
Mepepn ycraHoBkon VICP 3akponiTe Bce paboTatoLime nporpammbl

Ecnn Bbl yctanHaBnueanu npegpigywiyto Bepcuto CP (onst Bepcum 2.1 n Hwxe), TO
yoanuTe ee

Ecnn B npouecce yctaHOBKM Bbl x0TuTe npepBaTb WHCTANMAUMIO, HaXMUTE KHOMKY
«OTmeHa». B nosiBuBLIEMCHA OKHE WHCTannATop cnpocut Bac, gencteutensHo nu Bel
XOTUTE MpepBaTb YCTAHOBKY. Bbl MOXeTe HaxaTb KHOMKY «[a» v BbINTU U3 MHCTannsTopa
UNn HaxkaTb KHOMNKy «HeT» 1 BEpHYTbCA K Npoueccy MHCTannaumm

B okHax WHCTannstopa MOXeT MpUCYTCTBOBaTb kHoMka «<<Hasag», npu Haxatum Ha
KoTopyto Bbl MoxeTe BepHyTbCs B npedblayliee OkHO. [aHHasi BO3MOXHOCTb MOXET
npuroauTbesl, ecnu Bbl 3ax0TUTE N3MEHUTL HACTPOMNKM, BbiOpaHHbIe B NpeablayLLUMX OKHAX.

B.2 NMopsaaok MHcTannAauum

LWar 1. Hayano uHcTannauum

[na ycTaHOBKM WHTerpupoBaHHOW cpeabl paspabotkm KPYIOJ1 3anyctute Ha BbINOSIHEHME
MHcTannaTop (pucyHok B.1) n cnegynte ero ykasaHusam.
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SCADA KPYT — 2000

¥eranoeka MHTerpuposannan cpeaa pazpaboren KPYTON31.00

Bac npuBeTcTBYeT nporpaMmma
ycTaHoBKM MHTerpupoBaHHasa cpega
pazpaborkn KPYIon 3.1.0.0

MporpaMMa YCTAHOBKM BRINOMHMT YCTaHoEKY MHTErpUpOBaHHaA cpeaa
pazpaboTiM KPYION 3,1.0.0 Ha Baw koMnekoTep, Haskmute “anes™ ona
NPaACTHEHNA UnM OTMEHE ™ ANA BIX0AS M3 NPOrPEMMEl YCTAHOBKM,

| < Hazaa |L_ganee> i [ OTMeHa

PucyHok B.1 - OkHo nHctannstopa NCP KPYTOJ1

LWar 2. JluueH3noOHHOe cornawieHue

[ns NpoOomKeHUsi YCTaHOBKM BHUMATENbHO MpoYUTanTe NULEH3NOHHOe cornaileHne. Ecnv Bel
CornacHbl C YCIOBUSIMW COFfaLlLEHNs, U HaXMUTe KHony «$l cornaceH» (pucyHok B.2).
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KPYron™., MHTErPUPOBAHHAA CPELA PASPABOTKH

j{{'}l Yeranoeka MiHTerpuposannan cpeaa paspatorewn KPYTON 3.1.0.0 @
NuuexswonHoe cornamenne i
MoxkanyHAcTa, BHMMaTENSHD NPOYUTAATE NMUEH3MOHHOE COrNallEH1E: N )
L
JIMUEHZWMOHHOE COIMALIEHWE -

m

BAMHO! NPOUYNTANTE BHUMATE/TbHO!

HacToAwwniA AoKyMEHT SBNAETCA corfaweHweM Mexdy Bamw (fusmvdeckum 1
Hpuardeckum nuuom), ganee "TONAB30OBATEML" v Q0wecTEOM C OrpaHUYEHHOR
OTBEeTCTEEHHOCTBH HayuHo-MNponzeodcTEEHHOR Dupmoid "HPYT", nanee "®HUPMA",

BHMMAHWE!

BOCNONMB20OBABWMCE MPOMrPAMMHEBIM - OBECTNEYEHWMEM, KAK OMNPEOENEHHO
HW#E, BBl TEM CAMBIM MNMPUHUMAETE HA CEBA |5"CJ'IDEWIFI HACTOALErO
COTNALLEHNA,

3TOT HOOKYMEHT - JMUEH3WOHHOE COrnaweHwe ob  WCNonbIoEaHWMK, a He
cornaweHye o npodaxe. ©MPMA  npodon#aseT  OCTaBaTbCA  BNagenouUeM
skzeMnnApa MporpammHoro obecnedeHwWs. HacTOAWMA WMHCTaNNAUMOHHBIR NakeT
cogepxuT lporpammHoe obecnedeHne (NPorpaMMHbIR KOMONEKC W BXOOALME B
ero cocTae nwbble rpadwvdeckne wzobpameHwn, doTorpaduK, aHMMAUWMOHHbIE,
ayavo- W BWASO3aNWCKM, TEKCT W Mp.) W CBAZaHHYH C HWM [JoKyMeHTauww B -

< Hasan H H cornaceH ] | OTHMEHE

PucyHok B.2 — OkHO «JIMueH3noHHoe cornatueHme»

Lar 3. Bbibop nyTu yCTaHOBKU U yCTaHAaBNMBaeMbIX KOMMNOHEHTOB

B okHe «BbIGOp NyTH yCTAaHOBKU» yKa3aHbl MyTb YCTAHOBKM MO YMOM4YaHuio (pucyHok B.3).

@BHMMAHME!!!

Ecnu yctaHoBka UCP npousBoautca Ha Komnbilotep, rae nmeetrca SCADA KPYI-2000, to
nyThb, Kyaa 6yaet yctaHaBnuBatbcs UCP, uameHnTb Henb3A.

Ecnu xe SCADA KPYI-2000 He yctaHoBneHa, To Bbl MoxeTe M3MeHUTb NyTb YCTaHOBKMU
UCP.

[ns NnpoOomkeHns HaXKMUTe Ha KHOMKy «[anee>>».
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SCADA KPYT — 2000

j{i‘;’ Yeranoeka MiHTerpuposannan cpeaa paspatorewn KPYTON 3.1.0.0 @

Boibopounan ycraHoBKa.
BrIfepuTE NapaMeTpel YCTaHOBKM KOMMNOHEHTOE NPorpatteEl,

KRy )

U.l,EHKEﬁTE no MKOHKEM B QepeBEE KOMNOHEHTOE, ANA Toro YTo0bl MZMEHWTE Cnocol YCTEHOBKH OTOEeNEHEX
KOMNOHEHTOE.

MHTErpHpoBaHHaA cpeaa
paszpaboTim KPYION

[NA YCTEHOBKM KOMIOHEHTA
Heobxoammo KB Ha #ecTkoM
Oucke, BeibpaHo 3 w3 3 yacTei,
[nA X yCTaHoBKK HeoDxogHMMo
106KA Ha HeCTKOM AWcKe,

PasmelleHMe: C:\Program Files (x36)\WRUG2000%

Chpoc ] [ LK ] [ < Hazaa ][ Lanee = ] [ OTMEHE

PucyHok B.3 - OkHO BbIGopa nyTn yCTaHOBKM
Mpun BbIGOPE OQHOMO M3 KOMMOHEHTOB B NPABOW 4YacTu OKHa OToOpaXkaeTcs ero onvcaHue.

OnucaHune n HasHavyeHne ycTaHaBnuBaembix komnoHeHToB VICP npmeegeHo B Tabnuue B.1.

HanmeHoBaHue KOMNOHEHTAa OnucaHue

Habop kKoMNoHeHTOB, 0becneYMBaoLLNX
Cpena nporpaMM1poBaHus co3faHve peaakTMpoBaHue U KOMNUNAUmo
oTnagky nporpamm Ha sa3bikax P64 n CT

Habop KoMNoHeHTOB, 0OecneYMBaOLLNN
KoppekTHyto paboty MICP B aBTOHOMHOM
pexume (korga Ha KoMnbloTepe He
yctaHoBrneHa SCADA KPYT-2000)

Mopaepxka paboTbl B aBBTOHOMHOM peXnUMe

Cpepna mcnonHeHus Cpepna ncnonHenusa nporpamm KPYIOJ1

Habop koMnoHeHTOB, 0becne4YmBaroLLNX
YTUNUTbI KOHOUIYPUPOBaAHNA KOHTPOSINepa | BO3MOXHOCTb peAakTupoBaHus bl
KOHTponsepa u TpeHaoB
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KPYron™., MHTErPUPOBAHHAA CPELA PASPABOTKH

@BHMMAHME!!!

Habop KOMMOHeHT Heobxoaumbix, AnA pabotbl MCP B 3aBUCMMOCTM OT Hanuuusa wunu
otcytctBus SCADA wMoxeT u3MeHATbcA. B cnyvae, ecnu nonb3oBaTenb BbibepeTt
HeAonycTUMoOe co4YeTaHMe YCTaHaBNMMBaeMbIX KOMMOHEHT, WHCTannATop cooowut o
HEeKOPPEKTHOCTU AeNCTBUMN NoNnb3oBaTensi.

War 4. no.qTBepx(.quMe roTOBHOCTU K YCTaHOBKe

Mocne BbIGOpa KOMMOHEHT AN MPOAOIMKEHMSI HaXMUTe Ha kHomky «[anee>>» u cnepynte
yKasaHusM UHcTannstopa (pucyHok B.4).

ﬁ Y¥cranoeka MinTerpupoeanHan cpega pazpaboren KPYTON 3.1.00 @
BCe roTOBO K YCTaHOBKE /'_"
MporpaMMa YCTaHOBKKM TOTOBE K BRINOMHEHWID ONEPSLMM, | . )
I

Hastume “¥oTaHoeuTe ™ YTobkl HAYaTE yCTaHoBKY. Ecik Bl XOTWTE NPOCMOTPETE MM M3MEHMTE NapaMeTPEI
YCTEHOBKM, HEWHMUTE "Hasan ™. [nA BeIX0AE M3 NPOrpaMMel YCTEHOBKM HamMUTe "OTHEHS .

MoManyicTa, 3aKPoRTe BCE NPHNOMEHHA Nepe/ YCTaHOBKO.

| < Hazan H?n_—raHDBMTb] | OTMEHE

PucyHok B.4 — Bcé rotoBo Anst yCTaHOBKM MPUITOXEHNS
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LWar 7. 3aBeplueHne ycTaHOBKMU

HaxmuTte Ha kHomky «FoToBo» (pucyHok B.5).

3aBeplLUeHMe NporpaMMbl YCTAHOBKMW
UHTerpumpoBaHHasa cpeaa pa3paboTtkn
KPYIon 3.1.0.0

HamMuTe kHonky "ToToBo"™ ANA BeIX0AE M3 MPOrPEMMbl YCTaHOBKM,

| < Hazaa |Eu£:rroﬁu i | OTMeHa

PucyHok B.5 — «YctaHoBka ICP KPYI'OJ1 3aBepLueHa»

YctaHoBka MICP KPYTOJ1 3aBepLueHa.
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1 OCHOBHBIE MPUHLNMbI MPOrPAMMUPOBAHUA B CPELE PASPABOTKH

MmasHble npuHUMnbl nporpammmnpoBanus B ICP KPYTOJT™ sakntodatoTcsa B CreayroLem:

B ogHy cpeay paspaboTkm obbeamHeHbl cpeacTBa Ans NPOrpaMmMupoBaHMSA Ha SA3blKkax
opOn CT

Mporpammel KPYTOJ1 moryT ucnonb3oBaTb obwwmne ncxogHole tekctol CT n cxembl PB[I kak
B OQHOM MpPOEKTe, TaKk U B O4HOW Nporpamme

OTnagka nporpamm, Kak Ans CTaHuuii BEPXHEro YPOBHS, TaK U AN KOHTPONEpoB B OOHOM
cpene

PaclumpeHHble yHKUMoHanbHble Bo3aMoxHocTn ®B[l, B yacTHoCcTM gobaBneHbl yooOHbIe
©noKkM ycrnoBus 1 Lumkna

Bo3amoxHoOCTb nerko BkmwyaTb yHkumm [Monb3oBatensa (aseikn C/C++/Delphi/...) B
onbnuoteky dyHkumn KPYTOJT gna ux BbINOMHEHUS Ha pasnuyHbix nnatgopmMax
(Windows, Linux, QNX) — komnoHeHT «bubnmotekapb KPYIOJl»

BoamoxHOCTb pa3paboTkuM MpPOEKTOB Kak [Ans CTaHuuMi onepatopa, Tak M Ans
KOHTpOIepoB

Bo3moxHOCTb pa3paboTku NpoekToB Ans pasnuyHbix nnatgopm (Windows, Linux, QNX).

PaspaboTunky nporpamm KPYTOJl pekomeHayeTcs:

Mcnonb3oBaTtb MOﬂyﬂbeIVI noaxon npu peann3aunmn pasfindHbiX anroputmos

CTpykTypupoBatb ucxogHble TekcTbl nporpamm CT u cxem OB ana ypobctBa ux
NMOHMMaHMSA N CONPOBOXAEHUSA

LLInpoko ncnonb3oBaTh B KOMMEHTapUAX K MporpaMMaM COOTBETCTBYHOLLYH TEPMUHOMOMMIO
TEXHOMOrMYeCcKMX NPOLECCOB 1 060pyaoBaHMS.

OcHoBHbIMK nniatdopMmamm, Ha 6ase koTopbiX pyHKUMOHUPYHOT nporpammbl KPYTOJ1, asnstoTtca
Ha HWKHEM ypoBHe (koHTponnepbl) — Linux, QNX; Ha BepxHeM ypoBHe (CTaHuuMM onepartopa) —
Windows.

1.1 3apauum, pelsaemble Ha YpOBHe CTaHLUM oneparopa

Ha ctaHumm onepaTopa, kak nNpaBurio, BbIMNOMHAKTCA crneayowme OyHKUMKN, peann3oBaHHble Ha
a3bike NCP KPYIOn:

dopMUpoOBaHME N MevaTb MeyvaTHbIX LOKYMEHTOB, NMPOTOKONOB AO- M MOCreaBapUiHbIX
CUTYaLUii, PEXXMMHbIX NTUCTOB

dopMMpoBaHNE ToYEK TPEHAOB NapameTpOB NOCT(AKTYM M3 nporpamMmel MNonb3oBatens

Cratuctudyeckasas obpaboTka nokasaTener M napamMeTpoB npouecca, MNyTeM YTeHus
3HaYEHMIN U3 onepaTMBHbIX 1 UCTOPUYECKUX TPEHI0B

Mmutauus napameTpoB npouecca
YnpasneHne obMeHoM gaHHbIMU Mexay aboHeHTamm MTK.
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1.2 3apauwm, pelwiaeMblie Ha YPOBHE KOHTpPONepoB

TexHonorn4yeckun KoHTposnsep sBndeTcsa "ucnonHutenemMm" camMblX OTBETCTBEHHbIX 3ajad B
cucTeMax aBToOMaTU3NPOBAHHOIO YrpaBneHNst TEXHONOMMYECKUMM NpoLieccamu.

Ha 6ase koHTponnepa (CPBK), kak npaBuno, BbINOMHAKTCSA Ccnegylowme anroputMmbl,
peanu3oBaHHble Ha A3blkax MCP KPYTOJ1:

e [IpoTnBOaBapumnHble 3anThl 1 GNOKNPOBKM

e YnpaBneHue 3agBWKKaMu C 3NeKTponpmuBoaoM

e YnpaBneHue OTCEeYHbIMU KpaHamu

e YnpaBreHune Hacocamm

e YnpaBneHue anekTpoobopyaoBaHneM

e YnpaBneHue arperatamv B 06Bs3ke

e Peanusaums pacyeTHbIx 3agay

e  YyeT HapaboTkn obopygoBaHUA

e  TexHu4ecKknin N KOMMEpPYECKUIN yYeT aHeproHocuTenen
e  KoMMep4yecKMn n TEXHNYECKUA y4eT TENNOBON SHEPTUN.

1.3 Bepcuun CPBK u cpeabl paszpabotku KPYIOJl

HoBas (yHKUMOHaNbHOCTb, paclwupeHne 6a3oBblX TUMOB AaHHbIX WU Apyrne U3MEHEeHus, Kak
npaBuno, oTpaxarTcsl B HOBbIX Bepcusx s3blika KPYOJT n cooTBETCTBEHHO BKNHOYAKOTCS B HOBbIE
BEPCUN CUCTEM pearibHOro BpEMEHW KOHTPOSNEPOB.
Mostomy B TekcT pykoBoAcTBa [JobaBneHbl NpUMeYaHusi, KOTOpble  KOHKPETU3MPYHOT
MCMNONb30BaHWE 3NEMEHTOB SA3blka, 3aBUCUMbIX OT Bepcuin cpeabl ncnonHenna KPYIOJ1 n CPBK.
Hanpumep:
«...Mcnonb3oBaHue rnobarnbHbIX NepeMeHHbIX He Jonyckaetca Ans nnatdopm cpeabl
ncnonHenns KPYIOJl sepcun 1.0 1 CPBK Bepcun 6.5 ...»

1.4 Pexumbl pabotbl UCP KPYTOJl

NCP KPYTOJ1 MmoxeT (pyHKLMOHNPOBATL B 2-X peXumax:
e Pexum Bzaumogencteua co SCADA KPYI-2000
e ABTOHOMHbI PEXUM.

YKasaHHble PeXMMbl aKTUBUPYKOTCA aBTOMATUYECKM Ha 3Tane uHctannauum WNCP: ecnu Ha
uenesom KomnbtoTepe yctaHoBneHa SCADA KPYT-2000 sepcun 4.0 unu Bbiwe, To WCP
NHCTannupyeTca anga paboTel B pexxmume B3ammogencteusa co SCADA, B npotusHom cnydae VICP
KPYTOJ1 nictannupyetca gnga pabotel B aBTOHOMHOM PEXUME.

Mpu paboTte B pexume B3ammoaenctemsa co SCADA B VICP gocTtynHa TpaHcnaumsi nporpaMm Kak
ansa nnatgopm BepxHero ypoBHA — Cpefna ncnonHenua KPYTOJ1 sepcuin 1.0,2.0,2.1,2.2 v BbiLwe,
Tak 1 ANa KOHTPONNepHbIX NraTgopmMm.

é BHUMAHMUE!!!

B aBToHOMHOM pexume VCP He noagepxuBaeT paboTy ¢ NnpoekTaMmu, Co3faHHbl MU AN
nnargopM BepxHero ypoBHS.

Ona moaudukaumm 6asbl OaHHbIX KOHTponfnepa B 3TOM peXUMe ucnonb3yeTcs
dyHKUKnA peagakTupoBaHusa 6asbl gaHHbix NCP KPYTOJl.
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2 MABHOE OKHO U KOMMNOHEHTDBI CPE[1bl PASPAEOTKU

"MaBHOE OKHO MHTErpupoBaHHoW cpeabl pa3paboTtkn KPYIOJ1 nokasaHo Ha pucyHke 2.1.
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PucyHok 2.1 — MnaBHOe OKHO UHTerpmpoBaHHou cpeabl KPYTOJ1

B BerHeIZ yactm okHa WCP pacnonoxeHbl MEH0, MaHelM WHCTPYMEeHTOB, Mno4 KOTOPbIMU
pacnonaratoTcA OKHa nporpamMm nosfib3oBaTernA.

CneBa pacnonaraeTcad OKHO MpoeKkTa CO CMUCKOM nporpamMm nonb3oBatens. OKHO npoekTa
ncnonb3yetcd Ansa yaobctea paboTbl Nnonb3oBaTens ¢ codgaBaemMbiMu npoektamm KPYTOJ1.

B HwxHen yactu pacnonaraeTcs OKHO BbiBOAA WHMOPMAaLMOHHbIX coobweHun. OKHO coaepXuT
yeTblpe BKNagku: «TpaHcnsauua» — coobueHnss cpefbl pa3paboTkM O pesynbTartax TpaHCnsauum
npoekta; «OTnagka» — cooblieHnss oTnaguuka; «lMouck» — pesynbTaTbl noucka [lonb3oBaTenem
MHdopMaUuMn B MpOeKTe B MpOLEcCe ero pedaktupoBaHus; "PonnuHr' - otobpakeHue npoTokona
cobbiTui (Tonbko Anga koHTponnepa ¢ CPBK Bepcun 8.X B pexume yganeHHOW OTnagku), a Takke
Bcex coobuweHnn dyHKUMA message, message2, messaged wn anemeHTa «CooblieHuney,
BbljaBaeMbIX B NPOLECCe NOKanbHOW OTNaaKM NpoekTa Ans KOHTponnepa UM cTaHuum onepaTopa.
YnpaBnsTb MOKA30M/CKPbITUEM OKHA BblBO4A MOXHO MpyM MNOMOLWM KOMaHAbl MeHio «Bua\OkHo
BbIBOAAY.
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WHTerpmnpoBaHHas cpega paspabotkm KPYIOJ1 cocTonT n3 HECKOMNbKMX KOMMOHEHT:
e PepakTop CTPyKTYpMpOBaHHOIO TEKCTA
e PepakTtop s3blka YHKLUNOHANBbHO-6M0YHbBIX AnarpaMmm
o TpaHcnaTtop nporpamm onb3oBaTens
o  Otnaguvk nporpamm lNonb3oBaTens.

Pepaktop CT npegHasHadeH ang paspaboTku nporpamm nonb3oBatens Ha asbike CT. Pepaktop
npefocTaBnseT nonb3oBaTento Habop pasnUYHbIX CEPBUCHBIX OYHKLMIN: NOACBETKA CUHTaKCUYeCKMX
KoHCTpykummn CT, nonck 3agaHHoro oparmMeHTa TekcTa u gpyrue.

Pepaktop B[l npegoHasHadeH ans co3gaHua WM pedaktupoBaHus cxem OBL. B npouecce
penaktupoBaHua cxembl pegaktop PB[ cospgaeTr 6a3y AaHHbIX NporpaMmmbl  NOfb3oBaTens,
ncnonb3yemyto B JanbHenwem TpaHcnsaTopoM. Pepaktop Takke npepoctaBndeT [lonb3oBaTento
Habop pasnUuHbIX CEPBUCHLIX PYHKUUIA: gobaBneHve, BblAeneHne, yaaneHne aneMeHToB, 3agaHue
CBOWNCTB 3rieMeHTaM u gpyrue.

TpaHcnaTop oOCywecTBNsAeT FeKCUYeCKUA W CUHTAKCUYECKU aHanuM3 WCXOAHbIX Mporpamm
Monb3osatens (CT n ®B[). PesynbtatomM paboTbl TpaHCNATOpPa ABASKOTCA UCNONHAEMbIE MOAYNN —
dannbl Cc paclwmpeHnem .out — npegHasHa4YeHHble AnS 3anycka B KOHTPONNepe Wiu CTaHumu
oneparopa.

OTnaguuk npeaHasHayeH ansa otnagky nporpamm Monb3osatens. OTnagka MOXeT OCYLLEeCTBNATLCS B
LMKNIMYECKOM U NoLuaroBom pexumMax. Mo pesynbratam oTnagku nporpaMm opmMmnpyeTcst oTyeT.

BHewHun Bua cpedbl pa3paboTKM MOXKET ObiTb HACTPOEH B COOTBETCTBMM C NOTpebHOCTAMM
Nonb3oBaTtens.

2.1 HacTtpo#ka naHenen MHCTPYMEHTORB U rpynn KoMaHpg

lMonb3oBaTenbckasi HaCTpoWka NPOM3BOAMTCA Npy NMoMowmn KomaHabl «HacTpomka» meHio «Bup».
Mpwn BLIOOPE KOMaHAbI HAa 3KpaH BbIBOAUTCS AManoroBoe okHO « HacTpoutb»: (pucyHok 2.2).

Hactpouth El

MaHem4 HHCTPYMEHTOE l rpgnna K.OorMaHg, ]

HactpouTh |9

MaHed WHCTpyreHTos [ PYNNa KomMaHg ]

Kareropuu: KHonku

DEeE@? & 5B

MaHenu :

[ naeHan

r S [ [ocros Do
NaEHARA W T Anementel PEI

NOCKHE KHOMKKH
e e dr. yoeru P51 3 &G P MW R W OE
[1aHENE 3 NEtEHTOE Eoneiwme kHonkW M eHia —
[w] MaHeE TpaHS AU 100% _« | (11 @l El

¢4 B i (4 B

BEIGEpMTE KETEMOpMIO M LUENKHWTE N0 KHOMKE 407 Toro, 4Tofkl YEMAETE
ee onucaHMe, MepeTawWTe KHOMKY Ha MOGYID NoADCY MHCTRYMEHTOE,

OnMcaH1e

ok | OTreHa | Ok | Drmena

PucyHok 2.2 — OkHo «HacTtpoutby. 3aknagku «MaHenn MHCTPYMEHTOB» U «["pynna komaHa»
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2.2 Hactpouka "ropsunx” knasuw UCP KPYIOJl

Hanbonee 4yacto BbINOMHseMble AenctBusa B npouecce paspaboTtkn nporpamm KPYTOJ1 moxHo
MHULMMPOBATL NPWU MOMOLLM COMETaHWA KnaBull. HasHaunTb COYeTaHUsA KraBuLl MOXHO KOMaHAOoW
«Knasnatypa» meHo «Bugy». [lnanorosoe okHO "HacTporika knaesmaTypbl" NnpuBegeHO Ha pUCyHKe 2.3.
[onyckaeTca HazHaYeHne 4N KaK4oW KOMaHAbl HECKOMNBbKUX Pa3fINYHbIX COMETAHWUIA KIaBuLL.

Hacrpofika knaeuarypu

Faiin [porpatdrHpoEaHUE
Pegakrtuposarie B koHTponnepa

TpaHcnAuua
Ornaaka

PucyHok 2.3 — OKHO HaCTPOMKN COMETaHUN KnaBuLL
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3 A3bIK CTPYKTYPUPOBAHHOI'O TEKCTA

3.1 OnepaHapbl

OnepaHabl SBMAKTCA OCHOBHbIMM OObeKTamMn, Hag KOTOPbIMW  BbINOMHAKTCSA AEUCTBUA Npu
nporpaMmmmpoBaHmm Ha TexHonormdyeckoM s3bike KPYIOJl. K onepanHgam OTHOCSATCH KOHCTaHThI,
nepemMeHHble, MacCuBbl, a Takke BbI30Bbl DYHKLNIA, BO3BPALLAIOLLNX OOHO 3HAYEeHMe.

3.1.1 Twvnbl gaHHbIX

Tun gaHHbIX — OCHOBHasi xapakTepucTuka onepaHga. Tun gaHHbIX OnpeaensieT, Kakue 3HayYeHust
MOXET NPUHUMaTb onepaHa U Kakne AeUCTBUS MOryT ObiTb BbIMNOSNIHEHbI C €ro Ucnonb3oBaHueM. B
TexHonormnyeckom sisbike KPYIOJ1 gonyckaeTcst UCnonb3oBaHMe ornepaHaoB crieayoLwmx TUMoB:

e Jlornyeckui. NpuHumaeT 3HaveHns 0 (Noxb) 1 1 (MCTUHA)
e LlenouncnenHewin 8-6utoBbin. NprUHMMaET 3HayYeHns B gnanasoHe ot -128 go 127*.
e LlenouncneHHbin 16-6utoBbin. NpMHMMaeT 3Ha4YeHns B AnanasoHe ot -32768 no 32767.

e LlenouncneHHoin 32-6utoBbi. [lpyHMMaeT 3HavyeHuss B AuanasoHe ot -2147483647 po
2147483647*.

o BeuwectBeHHbIN 32-6MTOBbLIN. [MpUHUMAET MNONOXUTENbHbIE W OTpUUAaTENbHbIE 3HAYeHUd B
ananasoHe oT 1.175494351e-38 no 3.402823466e+38.

o DBewectBeHHbIN 64-6MTOBLIN. [MpUHUMaAET MNONOXUTENbHbLIE W OTpUUAaTENlbHbIE 3HAYeHUs B
ananasoHe ot 1.7976931348623158e+308 no 2.2250738585072014e-308*.

o Crtpoka. NocnegoBaTenbHOCTb CUMBOSIOB (4SIMHA CTPOKM <= 79)

e HeonpegeneHHbn TuUN faHHbIX. Tun  onpegensetcs Ha 9rtane  TpaHcnauun.  MoxeT
MCNoNb30BaTbCA TOMbKO Kak BbIXogHOW Tun CT-BblpaXeHus. YKasaHHbI TUM AaHHbIX MOXeT
npumeHaTbea ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, n cpenbl ncnonHenma KPYTOIJT,
Ha4nHas ¢ Bepcun 2.2.

Ecnu 3HauyeHue KOHCTaHTbl, 3anuMCaHHOE B LIENTOYMUCIIEHHOM q)opmaTe, BbIXOAUT 3a AonyCTtuMblie
npepgenbl, TO OHO aBTOMaTU4YE€CKUA npeo6pa3yeTCﬂ TPaHCNATOPOM K BELWWECTBEHHOMY TUNY.

[evicTBMA Haa onepaHAaMy BbIMOMHAKOTCA C MOMOLLLI OMepauuii, COOTBETCTBYIOLUMX TuUny
ornepaHaoB.

3.1.2 KoHcTaHTHble 3Ha4YeHus

Ons HenocpeaCcTBeHHOro 3adaHnA  KOHCTAHTHbIX 3Ha4YeHNn B nporpammMme noJjib3oBaTend
MCnonb3yroTCA cneaytouime npasuna.

e VICTMHHOE 3Ha4YeHMe NIOrMYecKoro Tmuna npencraBideTcAa €ANHULIEN, NTOXKHOE - Hynew.
o LleJ'IO‘-II/ICJ'IeHHOG 3Ha4eHune npeancrasnaeTcqa YncrioMm B OEeCATUYHON CUCTEME CUYMUCIIEHUS
e 3HauyeHue BeLeCTBEHHOro Tuna npencrtaBiieHo YNCIoM C nnasatoLLeNn TOUKOM

e CTpoKkOBasg KOHCTaHTa — MNOCneAoBaTeNbHOCTb CMMBOSIOB B TEKCTE Mporpammbl  —
3anucbiBaeTcs B BUAE "<cmpokKa cumeosios>"

Hwxe npuBeneHbl HECKOJTIbKO NpuUMepPOB 3arnncu KOHCTaHT

Jlormyeckasa KkoHcTaHTa 1 0
LlenoyncneHHasa KOHCTaHTa 0 18 -4
BellecTBeHHasa kKOHCTaHTa 0.05 -84.39 1.2e3
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CTpokoBas KOHCTaHTa ""cmpoka cumeosios"
3.1.3 [lpegonpeneneHHsle onepaHabl

[na HenocpeacTBEHHOro 3afaHuUs KOHCTAHTHbIX 3HAYeHUMW B MNporpamme Mnonb3oBaTenis B A3blke
KPYTOJ1 ncnonb3ytoTcst ABa NOAMHOXECTBA NpeaonpedesnieHHbIX onepaHaoB — 3ape3epBUPOBaHHbIX
nepeMeHHbIX:
e CUCTEMHble NepeMeHHble — 3Ha4YeHUSMMU ITUX NEepeMeHHbIX SABNATCA 3HAYEeHUS OaHHbIX
0asbl gaHHbIX peanbHoro BpemeHn KPYT-2000
e BHYTpPEHHME nMepeMeHHble — 3Ha4YeHUsSMU ITUX MNEepeMeHHbIX SABNATCA pesyrbTaTbl
NPOMEXYTOYHbIX BbIYMCIIEHUI U onepauui ¢ Taumepamm nporpammel lNonb3oBaTtens.

3.1.3.1 CucTtemHble NepeMeHHbIe

CuctemMHble nepeMeHHble npegHasHadeHbl angd obmeHa uHgopmaumen nporpammbl Nonb3oBatens ¢
6ason gaHHbix (B4) KPYT-2000.

Basa gaHHbIX KPYT-2000 cogepXuT criegyrolime TUnbl NepemMeHHbIX:
e Ba — BXOQHbl€ aHaNoOroBble NepeMeHHbLIe

aB — BbIXO4HblE aHaNoroBbLle NEpeMEHHbIE

BA — BXOAHbIE ANCKPETHbIE MEPEMEHHbIE

OB — BbIXOOHbIE OUCKPETHbIE NEPEMEHHbIE

pPB — NepeMeHHble pyYHOro BBOAA.

Tun 3Ha4YeHWt NepeMeHHbIX «Bay, «aB» M «PB» COOTBETCTBYET 32-GMTOBOMY BELLECTBEHHOMY TUMY,
TN 3HAYEHUI NEPEMEHHbIX «BO» U «OB» — NOrMYECKOMY TUMy.

[na obpaleHns K 3Ha4YeHU0 CUCTEMHOW MNepeMeHHOW B TekcTe nporpammbl Ha 4a3blke CT
NCNOMb3yeTCs CUHTaKCUC:

<mun nepemeHHouU B[]><Homep nepemeHHOU>
nnm
<mun nepemeHHoU B[]>[<nepemeHHass onepamopa yukna>]

MocnegHwni BapuvaHT COOTBETCTBYET KOCBEHHOMY OOpalleHut0 K MNepeMeHHOW, HOMep KOTOpOW
3agaeTcsa NnepeMeHHon onepaTopa NocneaoBaTeNbHOCTY.

Kpome Tekywlero 3Ha4yeHUss CUCTEMHbIE MEPEMEHHbIE XapaKTepuaylTcs 3HayYeHusiMM nacnoprta —
cneumnansHoro Habopa atpubyToB. [Ina obpalleHns K 3Ha4eHnsaM aTpubyToB CUCTEMHbBIX MEPEMEHHbIX
NCNONb3yeTcs CrieayroLmMn CUHTakcne

<cUucTteMHad nepemMeHHas>.a<HomMep anMGYTa>

MpuMepbl 3anmMcK CUCTEMHBIX NepeMeHHbIX 1 ux atpubyTtos: BA1 aB4 pB24 Ba3.a12 aB2.a22

B kayecTBe npumepa KOCBEHHOro oOOpalleHWsi K CUCTEMHbIM MEepPeMEHHbIM MOXHO MpPUBECTU
cneayowmin parmeHT nporpamMmmel;

Onai[1...10]
{

AaB[i] =0
}
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3.1.3.2 BHyTpeHHNe nepemMeHHble

BHyTpeHHVEe nepeMeHHble MOXXHO pa3faenuTb Ha ABe rpynnbil.

MepBass rpynna — MPOMEXymoO4YHble MfepeMeHHbleé — T[pefHasHavyeHa [N COXpaHeHus
NPOMEXYTOYHbIX PEe3ynbTaToOB BblYMCAEHWN. [lepeMeHHble OaHHON Tpynnbl ABNATCA rnobanbHbIMK
Ans  BCex nporpaMm, BbINOMHAEMbIX cpeaon wucnonHeHust. CywlecTBylOT criegylowme  Tunbl
NPOMEXYTOYHbIX MEePEMEHHBbIX:

®* N — NepeMeHHbIe NIorM4eckoro Tuna

e MU — NepeMeHHbIE LENOYNUCNEHHOro 16-0MTOBOrO TMNA

e NB — NepeMeHHbIe BELLLECTBEHHOIO 32-O6MTOBOMO TUMA.

Btopas rpynna — mailiMepHbie nepeMeHHble — 0O6beaVNHSeT NepeMeHHble, NpeAHa3HavYeHHble Ans
BbIMOSIHEHNSI OMepauuin Hag TaMepaMu W XpaHeHUs KX TeKylwmx 3HaveHuin. CyliecTByoT
crepyowme TUnbl TaMepHbIX NEPeMEHHbIX:

e TC — NepeMeHHble CEKYHHbIX TalMepoB

e TM — NnepemMeHHble MUHYTHbIX TallMepoB

e T4 — NepeMeHHble YacoBbIX TaiMepOoB.

Bce 3HauyeHns TalMepHbIX NepeMeHHbIX COOTBETCTBYIOT BelLLleCTBEHHOMY 32-OGMTOBOMY Tury.
ObpalleHne K 3HaYeHUsIM BHYTPEHHUX MEepPeMEHHbIX MPOUCXOAUT aHanorM4YHo O6paLleHuio K
3Ha4YeHUsIM CUCTEMHbIX NepeMeHHbIX. [Mpu nporpammupoBaHun Ha s3blke CT  ucnonbayeTcs
CUHTaKCuC:

<mun nepemMeHHoOU><HoMep rnepeMeHHol>
nnm
<TUN NnepeMeHHon>[<nepeMeHHaA oneparopa LuKna>|

lMocnegHwui BapuvaHT COOTBETCTBYET KOCBEHHOMY OOpalleHut0 K NepeMeHHOW, HOMep KOTOpOM
3agaeTcsa NnepeMeHHon onepaTopa nocrefoBaTenbHOCTH.

lMpuMepbl 3anmcy BHYTPEHHUX nepemMeHHblx: nn1 ne4 nu24 tc12

Mpumepbl opmaToB NpeacTaBleHNS BPEMEHN:

e TCc1 =15.50 — 3Ha4eHwne Tanimepa Ne 1 paBHo 15.5 cek.

e TM3 = 15.50 — 3Ha4eHmne Tarimepa Ne 3 (15 ¢ nonosBuHOM MUHYT) paBHO 15 MUH.30 cek.

e T44 =15.75 — 3HavyeHue Tanmepa Ne 4 (15 n %2 yaca) paBHo 15 yac.45 MuH.
KonuyecTtBo BHYTPEHHUX NepeMeHHbIX B nporpamme MNonb3oBartens:

e B, Ny, nn—c1no9999

e TC,TM, T4—c 1 no 1024.

B kayectBe npumepa KOCBEHHOro obpalleHus K BHYTPEHHUM MNepemMeHHbIM MOXHO MpUBECTU
cnegyowmnn pparMeHT nporpammbl

AOnai[1...10]
{

nB[i]=0
}
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3.1.4 OnepaHabl, onpegensdemble Nofnb3oBaTenem

Mpn nporpammunpoBaHuM Ha TexHonormdeckom dAsbike KPYTOJ1 nonb3oBaTtento npegocTaBnsercs
BO3MOXHOCTb 00ObsBNATE COOCTBEHHbIE KOHCTaHTbI, MEPEMEHHbIE M MACCUBbI, UCNOMb3ya AN HUX
yAo6HbIe MMeHa B KOHTEKCTE pellaeMon 3agaqn.

3.1.4.1 KoHcTaHThI

KoHCTaHThI npeagHa3Ha4veHbl and yﬂ,O6CTBa MCMNONb30BaHMSA KOHCTAHTHBLIX 3HAYEHUN N MOBbILEHMUS
YATAEeMOCTU TeKCTa NnporpamMmmbl.

O6pau4eHv|e K 3Ha4€HNIO KOHCTaHTbl B TEKCTE NMporpamMmmMbl NponcxoanT no ee MMeHN.
KoHcTaHThl aBnsTcA onepaHaamMmn OOCTYNHbIMW TOJTbKO ANA YTEeHUA.
KoHCTaHTbI MOryT ObITb KaK NTOKanbHbIMMW, TaK U rNobanbHbIMMU.

BO3MOXHOCTb CO3daHMS M pedaKkTUpOBaHMsl cnucka rnobarnbHbIX KOHCTaHT obecrnedynsaeTcs
pPedaKTopOM CroBapsi UHTErPUPOBaHHON cpeabl pa3paboTKu.

lNokanbHaa KkoHcTaHTa ob6bABNSETCS B cekuMuv o6bABNEHWA BHYTPU Mporpamm, npoueayp wnm
dyHKUUIA, HanMcaHHbIX Ha A3bike CT, unNu B cnoBape nokarnbHbIX KOHCTAHT NporpaMM, npoueayp unm
PYHKUMI, BLINOMHEHHbIX Ha A3blke ®B/1, 1 AoCTynHa TOMbKO nporpamme, npoueaype nunn yHkLmu, B
KOTOpown oHa obbsiBrieHa.

Mpu nporpaMmmMupoBaHny Ha si3bike CT UCNoONb3yeTcs CUHTaKCUC Buaa:

KoHcTaHTbI

Hauano

<cnucok obnbsieneHul>
KoHeu

Cnuncok o6bSBNEHNUIA COOEPXKUT KOHCTPYKLMM BMAA:
<mun GaHHbIX> <UMSI KOHCMaHMbI> = <3Ha4YyeHuUe>

[onyckaeTcs 06bsABNEHNEe KOHCTaHT FIOrMYeCcKoro, LesIoMUCNEHHOrO 1 BELLECTBEHHOIrO TUNOB AaHHbIX.
[na ykasaHus Tna gaHHbIX UCMONb3YTCS COOTBETCTBYOLWME KtodeBble cnosa “for", "Llen", "Llen8",
"Uen16", "Llen32", "Bew" "Bew32", "Bewi64", "Ctp". YUncno B KOHLE Kno4eBOro criosa ob6o3Ha4vaeT
pas3pagHOCTL COOTBETCTBYHOLWEro Tuna AaHHblX. Tunbl gaHHblix "Uen" u "LUen16", "Bew" n "Beww32"
9KBUBAsEHTHBbI.

@ BHUMAHUE!!!

Tunbl aaHHbIX Bew64, Llen8 v LUen32 moryT 6biTb ucnonb3oBaHbl ans nnargopm CPBK,
HauuHasa ¢ Bepcuun 8.0, u cpeabl ucnonHeHust KPYIrOJl, HaunMHasa ¢ Bepcun 2.2,

B kavectBe npuMepa OOBbSABMEHMS U MCMNOMb30BAHUS KOHCTAHTbl MOXHO npmnBecCTU cnep,yrom,wﬁ
(bparmeHT TEKCTa nporpamMmmsbl

KoHcTaHTbI
Hauano
Bew Pl = 3.14159
KoHewL
nB1 =sin(ne2 * 180 / PI)
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3.1.4.2 NepemeHHbIe

Monb3oBaTento MHTErpUPOBaHHOWM cpeabl pa3paboTku NpefocTaBnsieTCsi BO3MOXHOCTL 0ObsBMNEHUS
COBCTBEHHbIX NEPEMEHHbBIX U AanbHENLLEro NX UCMoNb30BaHUS B KAYECTBE ONepaHoB.

lMepemeHHble MOryT ObITb Kak floKanbHbIMU, Tak U rnodanbHbIMN.

é BHUMAHME!!!

Mcnonb3oBaHue rnobanbHblX nepeMeHHbiX HE gonyckaetca ans nnargopm CPBK Bepcumn
6.5 n cpegbl ucnonHenna KPYIroJl sepcum 1.0.

Bo3MOXHOCTb cO3OaHMs U peaakTUpoBaHUS chnvcka rnobanbHblX NepeMeHHbIX obecneynBaeTcs
penakTopoM CroBaps UHTErPUPOBaHHOWN cpebl paspaboTKu.

JlokanbHaa nepemeHHas o6bABMSETCA B cekunm O6bSABNEHWA BHYTPM Nporpamm, npouenyp wnuv
YHKLUMA, HAaNUCaHHbIX Ha A3blke CT, unu B cnoBape NokasnbHbIX NEPEMEHHbIX Nporpamm, npoueayp
uUnu OyHKUMA, BbINOMHEHHbIX Ha 4A3blke @B, W OocTynHa ToOnbKo nporpaMme, npouenype wnu
dYHKLMN, B KOTOPOW OHa 06bsABMEHa.

Mpun nporpammunpoBaHnm Ha a3bike CT ncnonb3yeTcst CUHTaKCUC Buaa:
MNepemMeHHble
Hauano
<cnucok obnbsieneHul>
KoHewL

Cnncok 06bABMNEHNI COAEPXKUT CreayoLne KOHCTPYKLUN
<mun OaHHbIX> <UMS NepeMeHHoU>
nnm
<mun daHHbIX> <UMSI NepeMeHHOU> = <Ha4aJlbHOe 3Ha4eHue>

Honyckaetca ob6bsBnNeHMe nepeMeHHbIX FOrMYeckoro, LEerIOMUCIEHHOrO M BELLECTBEHHOrO TUMNOB
OaHHbIX. [na ykasaHus Tuna faHHbIX WCNOSb3YKTCS COOTBETCTBYHOLWME KhtoveBble cnosa "flor",
"Uen", "Uen8", "Uen16", "Len32", "Bew" "Bew32", "Belww64". Yncno B KoHLE KMHOYEBOro Crosa
0603HavaeT pas3psiAHOCTb COOTBETCTBYHOLLErO TMNa AaHHbIX. Tunbl gaHHbix "Len" n "Uen16", "Bew" n
"Beww 32" akBMBaANEHTHbI.

Ob6palLeHne K 3Ha4YeHN0 NepeMeHHON B TEKCTE NporpamMmbl MPOUCXOAUT NO ee MMEHMW.

B kayectBe npumepa 0OBSABMEHUS M UCMOMb30BaHUS NEPEMEHHON MOXHO MPUBECTM CrEeAyLLIMN
dparmMeHT TeKkcTa NporpaMmbl:

MepeMeHHble

Hayano
Bew, sum =0
KoHeun
Onai[l..5]
{
sum =sum + nsli]
}
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@ BHUMAHUE!!!

Tunbl gaHHbIX Bew64, Lien8 n Llen32 moryT 6b61Tb ucnons3osaHbl ans nnargopm CPBK,
HauymHas ¢ Bepcumn 8.0, n cpeabl ucnonHenmnsa KPYIrOJl, HaumHas ¢ Bepcum 2.2.

3.1.4.3 MaccuBbl

MaccuBbl ABNAKOTCA anemMeHTamMmun TEXHOJTOrm4ecKkoro A3bIKa, npegHasHa4YeHHbIMU an4a
OAHOBPEMEHHOIo XpaHeHnsA HECKOJIbKMNX 3HAYEHUN.

MaccuBbl MOryT ObITb KaK JTOKanbHbIMU, Tak U rNobanbHbIMU.

Bo3MOXHOCTb CO3[aHMs U pefakTUpOBaHWMS onucaHui rrnobarnbHbIX MaccuBoB obecneuynBaeTcs
penaKkTopoM CIoBapsi MHTErpUPOBaHHOW Cpefbl pa3paboTku.

NokanbHbIN MaccuB 06bABNAETCHA B CEKLMN OOBSABNEHMI NEPEMEHHBLIX BHYTPY Nporpamm, npoueayp
Unn QYHKUUA, HanmucaHHbiX Ha a3blke CT, unuM B croBape NoKasnbHbIX NEPEMEHHbIX Mporpamm,
npouenyp wnm yHKLMIA, BbINONMHEHHbIX Ha A3blke OB[l, 1 gOCTyneH TonbKO mporpamme, npoueaype
nnm yHKUMN, B KOTOPON OH OOBbABIEH.

[onyckaetcs 00bsABNEHME MAaCCMBOB JOMMYECKOro, LIEMNOYMUCIIEHHONO W  BELLECTBEHHOro TUMOB
OaHHbIX. [0Ns ykasaHua Tvna gaHHbIX MCMONb3YyTCS COOTBETCTBYHOLWME KntodeBble crnoBa "flor",
"Uen", "Uen8", "Uen16", "Llen32", "Bew" "Bew32", "Bew64". Yncno B KOHLE KMHOYEBOro CrioBa
ob03HavaeT paspsagHOCTL COOTBETCTBYIOLLErO TUMNa AaHHbIX. Tunbl gaHHbiX "Llen" v "Uen16", "Bew" n
"Belu32" skBnBaneHTHbl. B kBagpaTHbIX ckobkax ykasblBaeTCsa KONMYeCTBO 3N1eMEHTOB MaccuBa.

@ BHUMAHUE!!!

Tunbl aaHHbIX Bew64, Llen8 n Llen32 MoryT 6bi1Tb ucnonb3oBaHbl ans nnargopm CPBK,
Ha4uHasa ¢ Bepcumn 8.0, u cpeabl ucnonHeHus KPYIrOJl, HaunHasa ¢ Bepcun 2.2,

Ucnonb3osaHne rmobanbHbix maccuBoB HE pgonyckaetcs ana nnatgopm CPBK Bepcum 6.5
u cpenbl ucnonHeHus KPYIroJl sepcun 1.0

CuHTakcuc obbseneHns maccuea B a3blke CT cnegyowwmi:
<mun OaHHbIX> <UMSI Maccuea>[<pa3mep>]

,D,J'Iﬂ O6paLLl,eHVI$'-| K 3nemeHtTam mMaccuBa npu 3agaHmm HomMepa arieMeHTa KOHCTaHTHbIM 3Ha4YeHUeEM
ncnosb3dyeTcqa CUHTAaKCUC:

<umsi Mmaccuea>[<Homep 35ieMeHma>]

UMK B ClNy4yae KOCBEHHOrO OOpalleHUsl K drieMeHTaMm, HoOMepa KOTOpbIX 3a4alTcs NepeMeHHOM
onepaTopa uukna:

<uMms1 Maccuea>[<nepemMeHHasi ornepamopa uu:ma>]

Hymepaums 3neMeHTOB MaccmMBa Ha4YMHAETCs C eANHULLbI.

B kayecTBe npumepa O0ObBABMEHMS M WCMNOMb30BaHWS MaccMBa MOXHO MNPUBECTU CreayHLLMIA
dhparmMeHT TekcTa NporpamMmb:

MNepemMeHHble

Hauvarno
Bew, maccuBl[5]
KoHewL
Onai[l...5]
{
mMaccuB[i] = ns8Ji]
}
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3.1.4.4 TlepemeHHbIe onepaTopa uukna

MNepeMeHHble onepaTopa LMKIa onpeaensoTca B ONMcaHMmn onepaTopa uukna (onucaHve B pasgene
3.2.5) 1 UCnonb3ylTCca MNPY KOCBEHHOM OOpalleHUM K CUCTEMHBLIM U BHYTPEHHUM MNepeMeEHHbIM,
anemMeHTam MaccvBa, a Takke B Ka4yecTBe ornepaHaoB AOCTYMHbIX TOMbKO ANS YTeHMs.

3.2 Onepauuun u onepaTopbl
Onepauun onpeaensatoT 4eNCTBUA Hag AaHHBIMU U UCNOSMb3YHTCHA B BbIPXKEHUSIX.

Onepatopbl NpeacTaBnsitoT coBON KOHCTPYKLMM $3blKa, M3MEHSIIOLME 3HaYeHWst ornepaHaoB MIu
ynpasensitome nocrnenoBaTenbHOCTbH 06paboTKu AaHHBbIX.

K onepamopam, u3smMeHsitoWUM 3Ha4YeHuUsi ornepaH0os, OTHOCHATCS onepaTop npuUcBanBaHus WU
onepaTopbl BKIMOYEHUS/BbIKIIIOYEHUS TaiMEPOB.

K ynpaenstowum ornepamopam OTHOCHATCS YCIOBHbIA oOnepaTop, ornepaTtop LUMKNa M orepatop
[IOCPOYHOrO 3aBepLLEHUs.

3.2.1 Onepauun

Onepauun, UCMONb3yeMble B BbIPAKEHUSIX, BbIMONHAOT OEUCTBME Hah OAHUM Wnu  OByMS
onepaHaamy 1 OPMUPYIOT Pe3ynbTUPYIOLLEE 3HAaYEHNE, KOTOPOE MOXET UCMONb30BaTbCA B APYrnx
BbIPaXKEHUSIX UMW onepaTtopax.

YHapHbIMU SIBMSILOTCA Ornepaunn, BbIMONHAKWWE OEACTBME Hag odHuM onepaHaom. B sasbike CT
YHapHOW onepaunm CoOOTBETCTBYET CUHTAKCUC:

<cumeoJi onepayuu> <onepaH6>

BrHapHbIMK ABRAOTCA onepauuu, BbIMOMHSIOWME OecTBUe Hag ABYMsS onepaHaamu. BuHapHbIM
onepaumsim B si3blke CT COOTBETCTBYET CUHTAKCUC:

<onepaHOd> <cumeos onepayuu> <onepaHo>

é BHUMAHMUE!!!

Ona nnatcpopm CPBK po Bepcum 8.0 u cpeabl ncnonHenus KPYIroJl no sepcumn 2.2 oba
OGUHapHbIX onepaHaa AONIXHbI UMETb OAWH TUN .

Onepau,vm MOXXHO pa3fesinTb Ha Tpu rpynnbl:

e  ApudmeTunyeckue onepauuu
e Onepauuun cpaBHeHUS
e Jlornyeckue onepauum.

ApudmeTryeckme onepauum npuBeaeHbl B cregyoLlen Tabnuue:

Tvn

Onepauus CumBon Tun onepaHaoB
onepauum
LlennouncrneHHbln, BELLECTBEHHbIN.
M3meHeHue 3Haka - YHapHaa  Jlornyeckuin® — ana CPBK, HaunHas ¢ Bepcum 8.0,
NCP KPYTOJl, HaunHas ¢ Bepcumn 2.2
YMHOXeHune * BuHapHasa LlenouyncrneHHbin, BeLeCTBEHHbIN.
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Nornueckuin* — ona CPBK, HaumHas ¢ Bepcun 8.0,
NCP KPYTOJl, HaunHaga ¢ Bepcum 2.2
LlenoyncreHHblin, BeLLeCTBEHHbIN.
Henexve / BuHapHas Jlornueckun® — ans CPBK, HaunHas ¢ Bepcun 8.0,
NCP KPYTOJl, HaunHaa ¢ Bepcum 2.2
LlenoyncneHHblin, BELLECTBEHHbIN.
CnoxeHune + BuHapHasa TNoruvecknin® — ana CPBK, HaunHas ¢ Bepcun 8.0,
NCP KPYTOIl, HaunHaga ¢ Bepcum 2.2
LlenoyncneHHblin, BeLeCTBEHHbIN.
BbluntaHve - BuHapHas Jlornueckun® — ans CPBK, HaunHas ¢ Bepcun 8.0,
NCP KPYTOJl, HaunHaa ¢ Bepcum 2.2

*—B YKa3aHHbIX onepaunax 3HadeHune norn4eckoro Turna MHTepnpeTnpyeTcd Kak ueroe 8-6uTtoBoe

3Ha4veHune.

@ BHUMAHUE!!!

Tun pesynbTaTa BbINONHeHUs1 apudmeTvyeckom onepauum ana nnatgopm CPBK po
Bepcum 8.0 n cpeabl ucnonHeHna KPYIrOJl go Bepcumn 2.2 cooTBeTCTBYET TUMNY ONEepaHaoB,
ana nnatgopm CPBK, HaunHasa ¢ Bepcuu 8.0, n cpeabl nucnonHenusa KPYIOJl, HauuHas ¢
Bepcun 2.2 — COOTBETCTBYET TUMY onepaHAa ¢ Haubonbluen pasmMepHOCTbIO UIU [JOJTKeH
MMEeTb TUN C 60MblUel Ppa3MepPHOCTbLIO, YeM TUMbI ONepaHAoB BbIPaXXeHUS!.

K onepauusim cpaBHeHMs OTHOCATCS:

Onepauusn Cumson Tun onepauuu Tun onepaHaoB
LlenoyncneHHblin, BeLLeCTBEHHbIN.
Bonblie > BuHapHasa  Jornyeckun® — gna CPBK, HaunHas ¢ Bepcum 8.0,

NCP KPYTOIl, HaunHaga ¢ Bepcum 2.2

Lleno4ncneHHblin, BELLECTBEHHbIN.
MeHbLue < BuHapHasa JNornueckun™ — ans CPBK, HaunHas ¢ Bepcum 8.0,
NCP KPYTIOJl, HaunHaa ¢ Bepcum 2.2

LlenoyncneHHblin, BeLeCTBEHHbIN.
Bonblie nnn pasHo >= BuHapHas  Jornyeckun® — gna CPBK, HaunHas ¢ Bepcum 8.0,
NCP KPYTOIl, HaunHaga ¢ Bepcum 2.2

Lleno4ncneHHblin, BELLECTBEHHbIN.
MeHbLLEe unu paBHO <= BunapHasa JNornueckun™ — gns CPBK, HaunHas ¢ Bepcum 8.0,

NCP KPYTIOJl, HaunHaa ¢ Bepcum 2.2

PaBHO = BuHapHasi Jlornyeckmin, LenovYnNCNeHHbIN, BELLECTBEHHbLIN

He paBHo # BuHapHas Jlormyecknin, LLenoO4YNCNEHHbIN, BELLLECTBEHHbIN

*—B YKa3aHHbIX onepaunax 3HadeHune norn4eckoro turna MHTepnpeTnpyeTcd Kak ueroe 8-6uTtoBoe
3Ha4veHune.
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Onepauun cpaBHEHUS1 BO3BpaLLaloT pe3ynbTaT JIOrM4eckoro Tuna.

K nornyeckmm onepaundam OTHOCATCA

Onepauus CumBon Tun onepauun  Tun onepaHaoB
Jlornueckoe HE ! YHapHas Jlornueckui
Jlornuyeckoe U & BuHapHas Jlornueckui
Nckntovarowwee NI A buHapHas Jlornyeckmin
Jlornyeckoe UJ1A | buHapHas Jlornyeckum

Norv4yeckne onepauuny Bo3BpaLlatoT pe3dynbTaT JIorMyeckoro Tuna.

BbluncneHme crnoxHbIX Bblpa)KeHVIVI npon3BoanTCA CrieBa HarnpaBo C y4eTOM npuoputeTa onepau,MVl.

Onepauus Mpuoputet
N3meHeHne 3Haka, norndyeckoe HE | MakcmanbHbIn
YMHOXeHue, geneHme
Cno)eHue, BblMUTaHNE
Onepaunn cpaBHeHNS
Jlornyeckoe U
Nckntovatrowee NI
Jlornyeckoe NI MuHUManbHbIN

[ns SBHOroO ykasaHusi NpyopuTeTa BO3MOXHO MUCMONb30BaHME KPYriblX CKOOOK.

Hwxe npuBeaeH npumep BblpaKeHus:
nB1>10 & nB1 <20

OKBUBAareHTHoe BblpaXeHne C ABHbIM yKa3aHUEM NpunoputeTa C NOMOLLBbH KPYITibIX CKkoDOK nmeeTt
BUA;
(ne1 > 10) & (ne1 < 20)

3.2.2 OnepaTtop npucsanBaHus
OnepaTop npucBavBaHua obecneynBaeT PopMUpPOBaHME HOBOroO 3Ha4veHus onepaHpa. CuHTakcuc
npuceavBaHus Ha a3bike CT umeet BUA:
<onepaHO-NpuUeMHUK> = <ornepaHO-UCMOYHUK U/lU 8bIpakeHue>
B kadecTBe onepaHga-npuemMHUKa MOryT WCNONb30BaTbCA [AOCTYMNHble Ans 3anucu  aTpubyThbl

CUCTEMHbIX NEPEMEHHbIX, NepeMeHHbIe U 3NeMeHTbl MacCMBOB BCeX BUAOB. VcknoveHnemM aBnsaoTca
nepemMeHHble onepaTtopa LuKna.

B kayecTBe MCTOYHMKA BO3MOXHO MCMONb30BaHWe nobbix onepaHaos.
Mpumep onepaTopoB NpUCBaMBaHUS:

A1 =1

nB1 = nB2 + nB3

3.2.3 OnepaTopbl BKMOYEHUS/BBIKITIOYEHUS TaNMepOB

Onepauus BkMYeHUs Tanmmepa obecneymBaeT Hadvano oTcyeTa BpPEMEHW COOTBETCTBYOLLEN
TanMepHOWn NnepeMeHHON:

Bkn <nepemeHHasi matumepa>

Onepau,vm BbIKITFOMEHUA Ta|7lmepa ncnonb3yeTca ona npekpaleHnd cyeTa:
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Bbikn <nepemeHHasi maiimepa>

é BHUMAHME!!!

Onepauus BbIKNOYEHUs TaiMepa NpeKpaLlaeT c4eT, HO He BbINOJHAEeT cO6poc Tanmepa.
Ona c6poca TaMmepa HeoOXOAMMO NPUCBOUTHL HyNeBOe 3HayeHue COOTBETCTBYHLUEN

TaMepHON NepeMeHHOMN.

B kauecTtBe npnMepa MOXXHO NpuUBECTHU (bpaFMeHT nporpamMmmbl:

Bkn Tc1
Ecnu (tc1 > 20)

{

Tc1=0

}

Ecnmtc1 =0

{
Anai[2...10]

{

Bkn 1c[i]
}
}

Ecnu 1c1 >=10

Ons i[2...10]
{

Bbikn Tcli]

}
}

3.2.4 YcnoBHbI onepaTop

YcnoBHbI  onepatop obecneynBaeT BbIGOP BbLINOMHSEMbIX OMepaTopoB B 3aBUCMMOCTM  OT
pesynbTaTta BblYUCIEHNS YCIOBHOIO BblipaXeHus:.

YcnoBHoe BbipaXeHne JOSMKHO BO3BpaLLaTh pe3ynbTaTt NIorM4eckoro tmna.
CuvHTaKcuc ycrnoBHoro onepaTopa Ha si3bike CT nmeeT Bua;

Ecnu <noeuyeckuli onepaHd usu ycJsioeHoe 8bipaxeHue>

{

<cnucok onepamopoe>

}

WHave_Ecnu <sozuyeckuii onepaHd usiu ycsioeHoe 8bipaxKeHue>

{

<CMucokK orepamopos>

}

NHaue

{

<CMucokK ornepamopos>

}
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Cnuncok onepaTopoB cekumm "Ecnn" BbINONMHAETCS NpyM UCTUHHOCTM COOTBETCTBYHOLLErO FIOrnM4eCcKoro
onepaHga WnuM YCMOBHOMO BbIpaXeHus (pe3ynbTaT BblYUCIEHUA paBeH eauHuue), nNpu 3TOM
onepartopbl Apyrux cekumn (MHave_Ecnu, MiHaye) He BbINONHAKOTCS.

B cnyyae noxHocTu (paBeHCTBa Hynw) ycnosusi cekumn "Ecnn" npoBepsieTca anbTepHaTMBHOE
ycriosue B cekumm "MHauve Ecnn". [JonyckaeTcsa ncnonb3oBaHWe HeCcKonbkux cekuun "UHade Ecnn'.
Ecnu ycnosue cekuumn "MHayve_Ecnun" UCTUHHO, BbINOMHAETCA CMMCOK OnepaTopoB COOTBETCTBYIOLLEN
CeKuun, B MPOTMBHOM Criydyae aHanornyHoiM obpasoM MpoBepsieTCA anbTepHaTUBHOE YCrOBME B
cnegytowen cekuum "Have Ecnun".

Cn1cok onepatopoB cekummn "MHade" BbINONHAETCA B Cryvyae JIOKHOCTU YCOBUIN BCEX NPeablayLmX
ceKkuun.

Cekumsa "Ecnu" asnsetca obs3atenbHon. OcTanbHble CEeKUUN MOryT OTCYTCTBOBATb.
®dparMeHT nporpamMmbl, 4EMOHCTPUPYIOLLNIA UCMOMb30BaHWe onepaTopa yCroBus:

Ecnv nB1 <10.0

{
nul =1
}
MHave_Ecnu nB1 < 20.0
{
nul =2
}
MHave_Ecnu nB1 < 30.0
{
nul1=3
}
UHaue
{
nuli=0
}
@ BHUMAHMUE!!!

MmeeTcs oTnuMumMe npu BbIYUCIEHMU JIOTUYECKUMX BblpaXeHun oneparopa Ecnn ansa
TpaHcnaTopoB A3bika KPYIOJ1 Bepcun 2.0 (MCP KPYIOJl 2.0) n 6onee paHHux Bepcun (UCP
KPYIOJ1 1.0). Mpounnioctpupyem gaHHoe OTNM4YMe Ha cregylollemM npumepe:

Ecnum nn1=nn2 & nn3

{

<CMUCOK onepaTtopoB>

}

MUCP KPYI'OJ1 2.0: TpaHcnaTop BocnpuHumaeT ycrnoBue nnl = nn2 & nn3 Kak BblpaxeHue (nnl =
nn2) & nn3: cHavyana nNpoBepsiloTCA Ha pPaBeHCTBO NepeMeHHble nn1 M nn2 — npuopuTeT
onepauum CpaBHEHUS Bbille YeM NPUOPUTET onepaumumn JIOrMYeCKOro yMHOXEHUSA — Nocrie Yero
BbINOJIHAETCS JIOrMYeckoe yYMHOXEeHMe Nosy4eHHOro pesynbTaTta U nepeMeHHon nn3

UCP KPYI'OJ1 1.0: TpaHcnsaTop BocnpuHumaet ycnosue nnl = nn2 & nn3 Kak BbipaxeHune nni =
(nn2 & Nn3): B 3TOM cnyyvae nn1 cpaBHMBaeTCA C pe3ysibTaTOM JIOrMYeCKOro YMHOXeHUs nn2 Ha
nn3.

PEKOMEHOYEM : [na KOPPEeKTHOro BbIYUCIIEHUSI JIOTMYECKUX BblpaXXeHUN onpeaensamnTte
nopsaaoK AeNCTBUIM ABHO — C MOMOLbIO CKOGOK!!!
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3.2.5 Onepatop umkna

OnepaTop umkna obecneymBaeT UMKINYECKOE BbINOSIHEHME CMCKa oneparopos.

MNepemeHHble onepaTopa LUKa NPUHMMAIOT Ha KaXXOoM Luare LMKna OOHO 3HayYeHue U3 3a4aHHOro
MHOXEeCTBa 3Ha4YeHui (Ha NepBOM Luare uykna — nepBoe 3HayeHne nepemMeHHon, Ha BTOPOM — BTOpoe
nT.ga.).

MNepemeHHble onepartopa LuKna MoryT NpMHMMaTh TOMbKO LIENOYUCTIEHHbIE 3HaYeHNa B AnanasoHe oT
0 po 32767.

[nsa onepaTopa uukna B a3bike CT npegycMOTpeH crneayoLwmii CUHTaKCeuUc:

Ona <ums nepemMeHHoOU 1>[<cnucok 3Ha4YeHul>], ... , <ums nepemeHHoU N>[<cnucok
3Ha4YeHuU>)

{

<CIMUucoOK oriepamopoe>

}

Cnucok 3HavyeHun CoOepXUT 3HavyeHus, nepeyvncrieHHble 4epe3 3andatyl. B cnucke Takke
AOonycKaeTcsl 3afjaHue [OuanasoHOB 3HAaYeHW, Npu 9TOM YKa3biBAlOTCA HadarbHOE W KOHEeYHoe
3Ha4YeHus, pasgesieHHble MHoroToumem "...".

é BHMMAHMUE!!!

KonuyecTBO wWwaroB LMKNa onpegensieTc KONMYeCTBOM 3HA4YeHUMW MepeMeHHbIX oneparopa
uMKna.

KonuyecTtBo 3HayeHWl, NMPUHMMaAEMbIX MNepeMeHHbIMU onepaTopa LMWKNa, AOMKHO ObiTb
OAWHAKOBbIM.

lMepemeHHble onepaTopa nocneaoBaTenbHOCTM MOTYT UCMOMNb30BaTLCA BHYTPU HEro A5t KOCBEHHOro
obpawleHns (T.e. AN WUCNONb30BaHWS B KayeCTBE WHAEKCA) K CUCTEMHbIM U BHYTPEHHUM
nepemMeHHbIM, 3arieMeHTaM MaccuBa, a Takke B Ka4eCTBe ornepaHaoB AOCTYMHbIX TOMNbKO Af1S YTEHUS.
BbinonHeHne onepaTtopa nocrnenoBaTerlbHOCTU MOXeT ObiTb 3aBepLlueHO [OCPOYHO C MOMOLLBHO
onepartopa «lMpepBaTb».

Hwxe B kayecTBe npumepa npusedeH doparMeHT nporpammbl C UCMOSNb30BaHNEM onepaTopa LuKna.

Onsi[1, 2, 3...10, 20, 30], j[1...12]

{
nB[i] =i*i
Ecnuj=5
{
MpepBaTb
}
}

3.2.6 OnepaTtop O4OCPOYHOro 3aBepLUEHNS

BbinonHeHue onepaTtopa AOCPOYHOrO 3aBepLUEHUS MPUBOAUT K HEMELNEHHOMY BbIXO4y U3 TeKyLlen
nporpamMmmebl, npouenypbl Unn dyHkumn. B a3bike CT gaHHOMY onepaTopy COOTBETCTBYET KITHOMEBOE
cnoso Bbixopg.
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MpvmMep ncnonb3oBaHuUsi onepaTopa Bbixog npueBeaeH B onucaHmm npoueaypsbl (nogpasgen 3.5).

3.3 KommeHTapuu

B Tekcte nporpamMmmbl Ha A3blke CT umeeTcsa BO3MOXHOCTb MCMONb30BaHUS Kak OOHOCTPOYHbIX, TaK U
MHOIOCTPOYHbIX KOMMEHTapueB.

OLI,HOCTpO‘-IHbIe KOMMEHTapunn 3anmncbiBaroTCA B cbopme
. <meKcm odHocmpquoeo KOMMeHmapus>

MHOrocTpo4Hble KOMMEHTapun 3anucblBaTcs B hopme

(*
<meKcm MHO20CMpPOYHO20>
<KOMMeHmapus>

")

3.4 Tporpamma
Mporpamma <dBnsieTca ©6a30BOM  KOHCTPYKUMEN TEXHOMOrMYECcKOro 43blka nporpaMMmpoBaHns
KPYTOJI.

BbinonHeHne nporpaMMbl NPOM3BOAUTCS Ha KaXAoM UMKNe o0paboTkm B cpede WCMOSHeHus
KOHTpOnnepa unu cTaHummn onepaTopa.

MporpamMmbl  BbINONHAIOTCA 6e3ycrnoBHO. WcknoyeHnem SIBRSieTCS  UCMOSb30BaHME CUCTEMHOWN
hYHKUMM «BbI3OB» B NMporpamMmmax, UCMoSHsIieMbIX B KOHTpornepe.

[nsa onpegeneHunsa nporpammbl Ha s3bike CT Mcnonb3yeTcsa cneaylowmnin CUHTaKCuUC:

Mporpamma <umsi npo2pamMmbi>
Hauvano
<J/I0KalnbHblIe 06bsI8/IeHUsT>
<cnucok ornepamopos>
KoHel

Cekumsa nokanbHbIX 06BbABNEHNI coaepxunT 00BbABNEHUSA NOSb30BaTENBbCKUX KOHCTAHT, nepemMeHHbIX
nmnn maccmBoB. [laHHas cekuus SBnsieTcs HeobsI3aTeNnbLHON.

MNoBeneHne nporpamMmmsbl onpegendaeTca nocnenoBaTtesibHbIM BbINOJIHEHNEM OnepaTopoB crneayrwmnx
nocne cekunmn rokaribHbIX 00bABNEHUN.

Mpumep npocTon Nporpammeil:

Mporpamma Main
Havano

message("Hello world!")
KoHel

3.5 Tpouenypa
Mpouenypa aBNAETCS NOrM4Yeckn 3aBepLUEHHON YacTbio NPOorpamMmbi.
MNpoueanypa He NPUHMMAET U He BO3BPALLLAET 3HAYEHUN.

3-16 A3BIK CTPYKTYPUPOBAHHOI'O TEKCTA - CT



KPyron™. MHTEFPUPOBAHHAA CPELA PASPABOTKH

[ns onpenenexns npoueaypbl Ha a3bike CT ncnonb3yeTcs cnefyowmin CUHTaKCUC:
Mpoueaypa <umsi npouyedypbI>
Havano
<JI0OKa/lbHble 06 bsIe/IeHUST>
<Cnucok onepamopoe>
KoHel

Cekunsa nokasnbHbIX 00bABNEHNI coaepXuT 00bABNEHNSA NONb30BATENBCKMX KOHCTAHT, nepemMeHHbIX
nnn maccmeoB. [laHHas cekums siBNseTcs Heobs3aTeNbHON.

MNMoBeaeHue npoueaypbl onpeaenseTcs nocneaoBaTernbHbIM BbINONHEHWEM ONeEPaToOpPOB.

B oTtnnuue ot nporpamm, npouegypa HUKorga He BbiNonHAeTcs 6e3ycrioBHO. [Ans BbINONHEHUSA
npoueaypbl ee Heo6xoaNMO BbI3BaTb U3 KaKOM-NMOO nporpamMmbl, PYHKUMM UM ApYyron npoueaypsbl.
BbI30B npoueaypbl OCYLECTBRSETCA N0 ee HauMeHOBaHUI0 oTAeNbHbIM onepaTtopoM. CUHTakcuc
onepartopa Bbl30Ba NpoLeAypbl criedyowni: <umsi npoyedypbi>

B kavecTtBe npumepa 006bSABNEHMS M Bbi30Ba Mpoueaypbl MOXHO MPUMBECTU CreayloLWMA TEKCT Ha
asbike CT:

Mporpamma Prog

Hauano
(* BbizbiBaem npouenypy *)
Proc

KoHel

Mpouenypa Proc
Havano

nBl1 =nB1 +1
KoHel

Mprmep ucnonb3oBaHua onepatopa "Beixod" B npoueaype:

Mpouenypa Test_Proc
Havano
Ecnu 'nn1

{

Bbixoa

}
nB1=nB1 +1
KoHeL

Mpumep BbI3OBa Npouenypbl Ha a3bike OB[;
Hrea npoue mypex

Z DZKR03

3.6 ®DyHKUUMU

q)yHKLI,VIFI, KaK 1 npouenypa, ABndaeTcd Nnorm4eckun SGBepLUGHHOﬁ YacCTblO NMporpamMmebl.
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B otnunune ot npouenypbl QYHKUMA MOXET NPUHUMAThL M BO3BpaLlaTb 3HAYEHUS (UMETb BXOAHbIE U
BbIXOAHbIE NapamMeTpbl).

[ns onpegenerHna doyHkumn Ha sa3bike CT MCnonb3yeTcs crneayrowmin CUHTaKCUC:

DYHKUMA <ums pyHKyuu>
BxogHble_llepemMeHHble
Hauvano
<cnucok obswsisnneHull>
KoHewL
BbixogHble_llepemeHHble
Havano
<crnucok obbsesiIeHUl>
KoHeun
Hauano
<JIOoKaJ/lbHble 06 bsI8/IeHUsT>
<crnucok onepamopoe>
KoHeu

Ona nepegaun B (PyHKUMIO MapaMeTpoB WCNOMb3YKTCHA MNepeMeHHble, 00bSABMIEHHblIE B CEKUMMK
"BxoaHble_[lepeMeHHble". Ecnu yHKUMS He npuHUMaeT napameTpoB, AoMyckaeTcs OTCYTCTBUE
AaHHoN cekummn. [ng o6bsaBneHns BXOAHbIX MepPEMEHHbIX UCMOMb3YeTCA CUHTAKCUC BMAaa:

<mun 0aHHbIX> <UMS rnepemMeHHol>
nnm
<mun GaHHbIX> <UMSI NePeMeHHOU> = <3Ha4yeHue M0 yMO/T14aHUI0>

B kayectBe BXOAHbIX MapamMeTpoB [AOMYyCKAETCS WCMOMb30BaTb MNEPEMEHHbIE  JIOIMMYECKOrO,
LIENIOMUCIIEHHOTO U BELLECTBEHHOrO TUMOB AaHHbIX. [N ykasaHust Tuna [OaHHbIX MepeMeHHOW
NCNonb3ylTCA COOTBETCTBYIOWME KtoveBble cnoea "flor", "Uen", "Uen8", "Llen16", "Llen32", "Bew"
"Beww32", "Bew64".

é BHUMAHMUE!!!

Tunbl gaHHbiX Bew64, Lien8 u Llen32 MoryT 6b1Tb Mcnonb3oBaHbl Ans nnargopm CPBK,
HayuHasa ¢ Bepcum 8.0, n cpeabl ucnonHeHns KPYIrOJl, HaunmHasa ¢ Bepcum 2.2.

@ BHMMAHMUE!!!

Ecnu 3HavyeHMe BXOAHOro napameTtpa npu Bbi3oBe (PYHKLUM He Obino chopmmpoBaHO B
Bbi3blBalOlWen nporpamme unm He 3agaHo [lonb3oBaTenem SIBHO, TPaAHCNATOP A3blka
KPYIOJl ncnonb3syetr B KkayecTBe 3Ha4eHUs TaKOro napameTpa 3HayYeHUe NO yMOJYaHUIo,
3apaHHoe B cekuum "BxogHble_llepemMeHHble"

BosepaT 3HauyeHuin M3 pyHKUMM obecnevmBaeTcs C NOMOLLbIO NEePEMEHHbIX, OOBbABNEHHbLIX B CEKLMM
"BbixogHble _[lepemeHHble". Ecnn (pyHKUMA He BO3BpallaeT 3HaAYeHW, OOMNYyCKaeTCsl OTCYyTCTBUE
OaHHOW cekuun. BbixoaHble nepeMeHHble 00bABMASATCS aHaNOrMYyHO BXOAHbIM:

<mun O0aHHbIXx> <UMSsI nepeMeHHoU>
nnm
<mun O0aHHbIX> <UMSI NepeMeHHOU> = <3Ha4YeHue Mo yMOJTYaHU0>

é BHUMAHMUE!!!
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3HayeHMe no ymonyaHuw B cekuum "BbixogHble_llepemMeHHble" obGecneuynBaeT
MHULMan13aumio COOTBEeTCTBYHOLWEN BbIXOAHON NepeMeHHOMN.

Cekunsa nokasnbHbIX 00bABNEHNI coaepPXuT 00bABNEHNSA NONb30BATENBCKMX KOHCTAHT, nepemMeHHbIX
unm maccmeoB. [laHHasa cekumsa saBnsieTcs Heobs3aTenbHON.

MNMoBeaeHne yHKUMM onpeaensieTcsi BbiMOSIHEHNEM OnepaTopoB.

AHanormyHo npouenype, GYHKUMA HUKOrga He BbINonHAeTca 6e3yCrioBHO U MOXET TOJSbKO
BbI3bIBATbCA W3 Mporpamm, npoueayp wunuv Apyrux yHkuuin. CUMHTaKcMC Bbi3oBa (OYHKUUU UMeeT
cnegylowmin Bna;

<nmsa pyHKuMn>(<napameTp 1>, <napameTp 2>, ..., <napameTp N>)

MopsimoK nepeyncrneHns BXOAHbLIX MapamMeTpoB COOTBETCTBYET MNOpsiAKy OOBABNEHUS BXOAOHbIX
nepemMeHHbIX nNpu onpegeneHnn yHkuun. Ecnn kakme nmbo mn3 BXOOHbIX MEPEMEHHbLIX PYHKLUK
NPVHMMALOT 3Ha4YeHMe Mo YMOMYaHU0, JONYCKAeTCA OCTaBNATb COOTBETCTBYOLLME MO3MLMM B CNIUCKE
nycTbiMn. B 3TOM crnyyae 3HayeHne No yMOMYaHuMo NCMNosb3yeTcs B Ka4ecTBe napameTpa.

Boaspat 3Ha4yeHun 13 QyHKLMN MMEET HECKOSTbKO 0COBEHHOCTEMN:

e Ecnu BbI30B (PyHKLUMM OCYLLECTBIAETCA OTAENbHLIM ONEPaTopoM, PaCMONOXEHHbIM B CMUCKE
onepaTtopoB, TO BCe BO3Bpalwlaemble QYHKUMEN 3HAYEHUS WMHOPUPYKOTCA — (PYHKUMSA
BbI3blBaeTCA Kak npoueaypa!l

° Ecnu ('.t)yHKLI,I/IFI BO3Bpawiaet OAOHO 3Ha4deHue, TO BbI30B Takomn d.)yHKLl,I/II/I MOXeT
ncnonb3oBaTtbCA B KayeCTtBe onepaHaa C TUNOM [OaHHbIX, COOTBETCTBYHOLUM TUNY
BO3BpalLlaemMoro 3Ha4yeHus

e Ecnu yHkuMa BO3BpawaeT HECKONbKO 3HA4YeHWW, TO ANA WX nosnyydeHuss Heobxoaumo
ncnonb3oBaHne ocobon dopmbl onepaTopa npuceamBaHus. B 3ToM onepatope nepemMeHHbIM-
npUeMHMKaM NPUCBaMBalOTCA 3HAYEHUSA pes3ynbTaToB Bbi3oBa (OyHKUMU. CUMHTaAKCMC Takoro
onepaTtopa npuceanBaHnsa UMeEeT BUg,

(<nepemeHHas 1>, ..., <nepemeHHasa N>) = <BbI30B PyHKLUN>

,D,OI'IyCKaeTCFI OCTaBnATb NYCTbIMX NO3NLUN B CNUCKE NEepeMeEeHHbIX. 3K nos3nuum COOTBETCTBYIOT
nepemMeHHbIM, Bo3BpallaeMble 3Ha4eHUA KOTOPbIX HE MHTEPECYIOT Monb3oBaTens.

Kpome dyHKkumi, onpegensembix nonb3oBatenem Ha Asblke KPYIOJ1, cywecTtByloT yHKUMK,
BCTPOeHHble B Cpefdy WCMNOMHEHUs, KOTopble MOryT Bbi3blBaTbCs W3 nporpamm [lonb3oBatens
aHanornyHbiM obpasom.

Mpumep ucnonb3oBaHna pyHkUMN Ha a3bike CT:

Mporpamma Test

Havano
(nn1, nn2, nn3) = CpaBHeHune(nB1, NnB2)
nB3 = nB4 + MyAdd(nB5, nB6)

KoHen,

®DyHKuMA CpaBHeHUe
BxopHble_llepeMeHHble
Havano
Bew, 3Ha4yeHune1
Bely 3Ha4yeHue2
KoHew

BbixogHble_[lepeMeHHble
Havano
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Jlor oonbue =0
Nor paBHo =0
Jlor meHble =0
KoHeun
Hayano
Ecnu 3HayeHune1 > 3Ha4yeHne2
{
6onblue =1
Bbixop

}

Ecnun 3HavyeHune1 < 3HauyeHune2
{
MeHblue = 1
Bbixon
}
paBHO = 1
KoHeu

dyHkuma MyAdd
BxogHble_llepeMeHHbIe
Hauyano
Bewy vall
Bewy val2
KoHel
BbixogHble_[lepeMeHHble
Hauvano
Bew res
KoHel
Havano
res =vall + val2
KoHel,

Mpumep BbI3oBa PyHKLMM B A3blke PB[:

3.7

«Meperpyska» Bbi3oBa (yHKLUN

HaunHas ¢ 6ubnunotekun Bepcum 2.0, B a3bike «KPYTOJI» nosiBMIOCE MHOXECTBO (DYHKLMIN, KOTOPbIE
peanusyloT OOHY U Ty Xe onepauuio BbIMUCIIEHUSA, HO C pasnNUYHbIMU TUNaMn AaHHbIX. Hanpumep:

3-20
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Add_i8 — cnoxeHne uenbix 8 6utoBbix uncen, Add_il6 — cnoxeHue uenbix 16 GUTOBbLIX Yucen,
Add_r32 — cnoxeHue BelweCcTBEHHbIX 32 OUTOBLIX YMCEN U T. 4.

PyHKUMIO, KOTOpas peanuayeT onepaumio Ans KOHKPETHbIX TWUMNOB AaHHblX, GyaemM HasbiBaTb
munu3uposaHHou (Hanpumep, Add_i8).

Ans cobniogeHns yHUKanbHOCTU UMEH dyHkumi B a3blike «KPYTOJl» npuHATO cornawieHuwe, 4to
MMEeHa TUNU3NMPOBAHHBLIX YHKUMK OyayT MMeTb CydUKC, COOTBETCTBYHOLUMMA TUMY AaHHbIX, C
KoTopbiM paboTaeT pyHKuns. Cydpdunkcy cCoOOTBETCTBYET CUHTAKCUC:

_<TWUN BaHHbIX> <pa3mep AaHHbIX>

Tabnuua cooTBeTCTBUA TUMOB AaHHbIX 1 CydhdUKCOB NpUBEAEHA HUXKE.

Tun gaHHbIX Cyd dukc Cydhdukc2
Bew 32 _r32 _B32
Beuwi64 _ré4 _B64

Llen8 _i8 _u8

Llen16 _i16 _u16
Llen32 _i32 _u32

Ona ynobctBa nonb3oBaTtens B UHTerpupoBaHHown cpede Asblka «KPYTOJl» paspaboTaH MexaHu3m
«repeapy3ku» 8bI308a MUMNU3UPOBaHHbIX YyHKYUU. CyTb 3TOr0 MEXaHW3Ma 3akro4aeTcsa B TOM, YTO
Monb3oBaTenb MOXET ANSA Bbl30Ba Onepatopa BblYMCIEHMS BbIpaXeHUN ykasaTb 0606weHHoe ums
(6e3 cydhdumkeca) pyHKUMM 1 onepaHabl, Tpebyemoro Tuna. Hanpumep, 4ns CnoXeHus uenbix yucen —
Add (5, 2), ons cnoxeHus BelecTBeHHbIX — Add (2.5, 1.2).

B npouecce TpaHcnauum nporpaMmmbl Ha OCHOBaHUN UMEHW PYHKLUW, TUMOB BXOAHbLIX NapaMeTpoB U
X KONMMYecTBa TPaHCMATOP pellaeT Kakyl YHKUMIO KOHKPETHO BbI3BaTb W MOACTaBNsieT B
NCNOMHSAEMbIN KOA, BbI30B COOTBETCTBYHOLLIEN TUMU3NPOBAHHOW (DYHKLIMN.

B cnyyae ecnu TpaHCnATOp He CMOXET HaWTU COOTBETCTBYIOLLYIO TUMU3UPOBAHHYK (YHKLUMIO, TO
OyaeT BbigaHo coobuweHne 06 owmnbke 1 ncnonHaembl kog He ByageT chopMnpoBaH.

@ BHUMAHUE!!!

MexaHunam neperpy3ku BbiaoBa pa60TaeT TOJNIbKO AnA TMNN3NpoBaHHbIX QDYHKuMﬁ, KOTOpbie
UMeLroT:

¢ OpuHakoBble 0000LLEeHHbIe NMeHa
¢ OpuHaKoBOe KONM4YeCcTBO BXOAHbLIX MapaMeTpoB
e OaMHaKOBbIA TN BXOAHbIX NapaMeTpoB.

[Npumepbl Bbl3oBa PYHKUNK Ha a3blke CT:

MNu1=Add(1,1) : C UICMONb30BaHNEM MEXaHN3Ma Neperpyskn Bbi3oBa
le1 = Cnox(1.1, 2.2) :C MCMOfb30BaHNEM MEXaHU3Ma neperpyskn Bbi3oBa
Mu1=Add_uy16(1,1) :6e3 ncnonb3oBaHNEM MexaHu3ma neperpyskn Bbi3oBa

IMe1 = Cnox_e32(1.1, 2.2) :6e3 ncnonb3oBaHNEM MeEXaHN3Ma Neperpy3k1 Bbi3oBa

B asbike B[] BxOOHbIE KOHTaKTbl «MeperpyxeHHom» yHKumMm ByayT oTobpaxaTbCs, KaK KOHTaKTbl
HeonpegenéHHoro Tmuna (oTMeYeHbl 3Be3004KON):
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3.8 Anro6nok

Anrobnok, aHanornyHo npouegype u QYHKUUK, SBRASIETCS JIOTMYECKU 3aBEPLUEHHOW YacTbio
nporpammei.

Anrobnok, Takke Kak U (PyHKUMS, NpMHMMaeT BXOAHble W BO3BpaLlaeT BbIXOAHbIE MapameTpbl.
HecmoTps Ha ¢cxo4cTBO C hyHKUMER, anrobnok CywecTBEHHO OTNMYaeTcsa oT Hee. B otnuume ot
dyHKUMM, anrobnok obnagaeT CnocoOHOCTbO  3aMOMMHATb CBOE BHYTPEHHEE  COCTOSIHME,
cchopmupoBaHHOE Npu ero BbI3OBE, a TaKKe UCMOMb30BaTb 3TO COCTOSAHME MPU NMOBTOPHOM BbI3OBE.
BHyTpeHHee cocTosiHMe anrobnoka onpegensieTcs 3HayYeHUsIMM €ero JoKasnbHbIX UM BbIXOAHbIX
NnepemMeHHbIX, a Takke BHYTPEHHNM COCTOSIHUEM BbI3bIBaEMbIX U3 HErO APYrMX anrobnokoB. 3HavyeHus
BXOAHbIX NEPEMEHHbIX anrobnoka He ONpPeAenstoT ero BHYTPEHHErO COCTOSHUSA (M CNeAoBaTENbHO He
3anoMmMHaroTCs), T.K. OHU (POPMUPYIOTCS 3aHOBO MPU KaXK40M BbI3OBE anroboka.

é BHUMAHMUE!!!

ABTOMaTn4yeckasa Hymepauua anroonokoB HE noppepxuBaetrca ana nnatcdopm CPBK
Bepcum 6.5, 7.0 n cpepbl ucnonHeHmna KPYIroJl sepcum 1.0, 2.0.

B cBA3M ¢ HanMuMeMm BHYTPEHHEro COCTOSIHUSI anrobnoka, Ans uaeHTUgMKaLum 3TOoro CoOCTOSIHUS Npu
BbI30BE JOMMKEH YKa3blBaTbCsl JOMONHUTENbHbIV NEPBbI NapameTp — HoMep anrobrnoka.

Anrobnokn moryt 6biTb CUCTEMHbLIMU, T.€. BCTPOEHHLIMM B OMONMOTEKY cpefbl UCMOMHEHUS, WUn
nonb3oBartenbCckumn, paspabaTtbiBaembiMn [lNonb3oBatenem UWCP KPYITOJl Ha TexHOonornveckmx
a3bikax CT nnn OB[.

[ns onpepenerHna anrobnoka Ha A3blke CT ncnonb3yeTcsa cnegyowmii CUHTaKCUC:

Anrobnok <ums pyHkyuu>
BxogHble_llepemMeHHbIe
Havano
<crnucok obnbseneHulr>
KoHel,
BbixogHble_llepemMeHHble
Havano
<cnucok obwsieneHull>
KoHel,
Havano
<JIOoKaJlbHble 06 bsIe/IeHUsT>
<Ccrnucok onepamopoes>
KoHeun

CuHTakcuc onpepgeneHus anrobrioka OTNMYaeTcs OT CUHTaKcuca onpegerneHvst (OyHKUUKM TOSbKo
3aMeHOWN Knto4YeBoro crnoBa «@YHKUUA» Ha KNoYeBOE CNoBO «ANro6sok».
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CuHTakcuc BbidoBa anrobrioka MMeeT criegyownn sug;
<ums anzobnoka>(<Homep anzobnoka 1>, <napamemp 1>, <napamemp 2>, ... , <napamemp N>)

BO3BpaT 3Ha4YeHnn 13 anrobrioka HUYEM He OTNiM4YaeTcs OT BO3BpaTa 3HaYEeHNN 13 (byHKHMM.

3.9 ABTOMaTuMuyeckas Hymepauusi anro6nokos

fBHOe 3agjaHMe Homepa anrobnioka npu ero Bbi3oBe TpebyeT OT nonb3oBaTend TLaTeNbHOro
KOHTPONS OTCYTCTBMSA HeXernaTenbHOro NOBTOPHOMO Bbi30Ba anrobnoka ¢ O4HUM U TEM Xe HOMEPOM.
Ona ycTpaHeHuMs BO3MOXHOCTM BO3HUKHOBEHUsI NOAOOHbIX HexenaTenbHbiX addektoB B WCP
KPYIOJl peanusoBaHa aBTomMaTtudeckas Hymepauust anrobnokos. [Ona aBTOMaTUYECKOro
dhopMUpoBaHUA HOMEpPa OH NPOCTO He yKa3blBaeTCsi NpU Bbi3oBe anrobnoka (npy nporpamMmmupoBaHnm
Ha s3blke B[] COOTBETCTBYOLWMNIN BXO4 OCTAETCHA HENOAKIMOYEHHbIM).

Ecnu nonb3oBaTtenbckuii anrobrnok coaepXuT Bbl30Bbl APYrMx anroGokoB ¢ aBTOHyMepaLuunen, To npu
BbI30BE [aHHOro anrobrnoka ¢ pasHbiMM HoMepamu obecrneymBaeTcss OTCYTCTBME COBMALEHUS
HOMEPOB BIIOXXEHHBIX anro6r1oKoB.

@ BHUMAHUE!!!

ABTOmMaTnyeckaa Hymepauusa anrobnokoB HE noppepxuBaetca ana nnatdopm CPBK
Bepcuim 6.5, 7.0 n cpeabl ucnonHeHus KPYIroOJl sepcum 1.0, 2.0.

MpuMep ncnonb3oBaHus anrobrnoka Ha s3blke CT:

Mporpamma Test
Hauvano
: fIBHOe 3apaHue HomMmepa.
nn1 = denutens4actotbi(1, nn2)
: ABTOMaTuyeckasi Hymepauus.
nn3 = JenutenbYacTtoTbI(, Nn4)
KoHel

Anro6nok Oenutenb4actoThl
BxogHble_llepeMeHHble
Hauyano
Jlor Bx
KoHeuL
BbixogHble_[lepeMeHHble
Hauano
Jlor BbIX
KoHeLy
Hauano

MepeMeHHble
Hauyano

Ior dp
KoHeLy

¢p = NPp(, BX)
BbIX = (IBbix & ¢p) | (BbIX & !cpp)
KoHen,

3.10 Mpumepbl nporpamm Ha A3bike CT

Mpuwmep 1. [losnposaHme No 3HAYEHNIO MTHOBEHHOIO pacxoaa
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Heobxoanmo, ynpaBnsasi OTCEYHbIM KnanaHoMm, noaaeaTtb Yepes kaxable 3 MUHYTbl 403y pacTBopa
(V), 3agaHHyt0 TEXHOMIOrOM — onepaTopomM.

YacoBow pacxod pactBopa noAcynTbiBaeTcst No doopmyne:
yacoBon pacxog (n/4) = 60 MUH./3 MUH. * V
CuncTteMHble NnepeMeHHbIE:
Bal — namepsieMbIn TeKyLWNn pacxod, n/u;
pB9 — 3ajaBaemas Benu4MHa pa3oBon 403bl, I;
AB1 — ynpaBnsoLwWmMi BbIXO4 Ha KnanaH 4o3mpoBaHus, 0- 3aKpbiTb, 1- OTKPbITb;

CprKTypa CUCTEMbI 0O3MPOBaHUA:

(41
B3 | I ne 1
— 1
NMPOPAMMA Doza
HAYAINO
Ecnunn1=0 : BKnoyeHme c4eTYnKoB BpEMEHMN
{
Bkn tm1 : B nepBom npoxoae npouenypsb! (M11=0 cdnar nepsoro npoxoaa)
Bal= 60 : TM1 - cyeTuymnk BpemMeHn naysa 3 MUHyTbI
Bkn Tc1 . TC1- cyeTunK BpeEMEHM TakTa UHTerpaumm
nni=1
}
Ecnu ™m1> 3.0 : MNpoBepka okoOHYaHWUA nay3bl 3 MUHYThI
{
™1=TMm1- 3.0 : Cbpoc Tarimepa nay3abl ¢ y4eToM 3agepku umkna Mpll
as1=1 : dopmupoBaHmne komaHab! "KnanaH oTkpbITh"
}
Ecnu 1c1> 3.0 : MNpoBepka OKOHYaHUSA 3TaNIOHHOro TakTa 3 Cek
{ : ONS UHTerpaumm TekyLero pacxoga
Tc1=T1c1- 3.0 : Cbpoc Tanmepa ¢ yuetom 3agepxkn uukna Mpll
nB3= nB3+ Ba1/1200.0 : /HTerpaumm TekyLero pacxona
Ecnu nB3> pB9 : MNpoBepka BbINONHEHUSA BENUYNHBI A03bl
{
Ecnn aB1=1 : MpoBepka BbIMNONHEHWST 403bl
{
nB3= nB3- pB9 : OnpegeneHue ownbKkn o3kl 418 y4eTa B CrieayloLwemM TakTe
as1=0 : ®opmupoBaHue KomaHabl "KnanaH 3akpbITb"
}
}
}
KOHEL

Mpumep 2. KanbkynaTtop 4ns 3Ha4deHnin 4YacoBbIX TPEHAOB
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HeobxoomMmo onpegenntb CymMMapHbIA pacxof pacTBopa 3a YKasblBaEMbli  TEXHONOMoM-
onepaTtopoM MHTepBarn BPeMEHW, eCnn N3BECTHbI pacxodbl 3a Kaxdbl Yac B CyTKax.

OnepaHabl:
nB101- nB124 — pacxog pacTBopa 3a Kaxabll Yac CyTOoK
pB11 — aCTpOHOMUYECKOE BpeEMSA Havana onpegeneHns cyMmmMbl (py4HOn BBOL)
pB12 — aCTPOHOMUYECKOE BPEMSI OKOHYaHWSI onpeaeneHnsi Cymmbl (py4HOW BBOA)
nB9 — pes3ynbTaTt (CyMMapHbI pacxof 3a ykasaHHbIN nepuog,)
NMPOrPAMMA summa
HAYAIO
Ecnun pe12> 0.0 : Bxopg B onpegeneHve cyMmbl, MO BBOOY BPEMEHNU
{
nB1=0
ns9= 0.0
Ona hF[101...124] : Cnucok nepemeHHbix [B101-MNMB124
{
nB1=n1+ 1 : dopmunpoBaHme BpemMeHu cyTok ¢ 1 no 24 vyac gns
: Kaxkgoro npoxoga oneparopa "OAnga"
Ecnu nB1> pB12 : MNouck Yyaca okoH4YaHWs onpefeneHns CyMmbl
{ : ANng Bblxoda u3 npouenypsl "summa"
pB12=0.0
BbIXO4
}
Ecnn ne1> pB11 : MNownck 3agaHHOro MHTepBana BpeEMeEHU
{
nB9= nB9+ nB[hF] : OnpeneneHve cymmbl 3a 3aaHHbIV HTEpBan
}
}
pB12=0.0
}
KOHEL,

Mpumep3d. NMonCK OTKIIOHEHWI OT 00LWEeN TEHAEHUMN N3MEHEHUI 3HAYEHWIA

Heobxoanmo onpedenvts napameTpbl, HECOOTBETCTBYHOLWME o06Wen TeHAeHUUU W3MEeHeHUs
3Ha4YeHWI No rpyrnne TEXHONOMMYECKM CBSAI3aHHbIX NapamMeTpoB (HarpeB KoTna).

®YHKLMIO BbIMOSMHATL 40 OOHAPYXKEHNSA 5-TU «OTKMOHMBLLMXCS» NapameTpoB.

[ns npoBepku nporpaMmMbl 3anporpammupoBaTb WMMUTATOP 3HAYEHU MapamMeTpoB rpynnbl
(npouenypa "otnagka").

OnepaHabl:
Ba21 - Ba32 - rpynna napameTpoB C obLlen TeHOEeHUMEN NBMEHEHNS
pB10 — KONMMYECTBO OTKIOHMBLUUXCS NapaMeTpoB OT 00Leln TeHAEHLUN
pB20 — MPOLEHT AOMNYCTUMOrO OTKNOHEHNS OT cpeHero 3Ha4YeHns
NMPOIrPAMMA poiskl : OnpegeneHve cpeaHero 3HaYeHus no rpynne
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HAYAIIO
OTnaaka : BbI30B 0Tn1agovHon npouenypobl
Ecnu pB10< 5.0 : MNpoBepka Ha 4OMNYCTMMOCTb BbINOSTHEHUS PYHKLMK
{
Onail[l..12] : OpraHusaums npoxogos npouenypbl "poisk1”
: MNpu gocpoyHoM BhIxode 13 npouenypsbl "poisk2"
{
nB2=0
ne3=0
Ana i2[21...32]
{
Ecnu nn[i2]=0 : NpoBepka dnara HapyLeHnst TEHAEHUUN
{
nB2= nB2+ Ba[i2] : CymMa O0CTOBEPHbIX 3HAYEHUN
ne3= ne3+ 1 : Yneno cnaraembix
}
}
nB4= nB2 /nB3 : CpegHee 3Ha4deHme No rpynne napaMmeTpoB

ne5= nB4 *(1.0- ps20/100.0) : HWKHAS rpaHUUa AONYCTUMbIX 3HAYEHWI B rpynne
nB6= nB4 *(1.0+ pB20/100.0) : BepxHas rpaHuLa AONYCTUMbIX 3HAYEHWI B rpynne

poisk2 : BbizoB npouenypsbl "poisk2"
Ecnu nn33=0 : Bbixog u3 npouenypbl "poisk1" no otcytcteuio pnara nn33
{
BbIXO[ : NpepbiBaHNA npouenypsbl "poisk2"
}
}
}
KOHEL
MPOLIEAQYPA poisk2 : AHanu3 TekyLnx 3Ha4YeHNN Ha JOCTOBEPHOCTb
HAYAIO
nn33=0
pB10=0
Ona i3[21...32] : Mowvck HapyLleHnsa TeHAEeHL MM HOBLIM NapamMeTpoM
{
Ecnu Ba[i3]> nB6 : [poBepka HapyLleHUs1 BepXHEN rpaHnL bl TEHAEHLU MU
{
nn33=1 : ®nar npepbiBaHN4 npouenypsbl
}
Ecnu Ba[i3]< nB5 : [MpoBepka HapyLLEeHNS HUKHEN FpaHULbl TEHAEHLMN
{
nn33=1 : ®nar npepbiBaHUA npouenypsbl
}
Ecnu nn33=0
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{
nn[i3]=0 : Cbpoc cnara HapyLueHUs1 TEHAEHLNN
}
UHaue
{
Ecnu nn[i3]=0 : Bxog ons HOBOro HapyLleHUsa TeHaeHUuK
{
nn[i3]=1 : dnar HapyLeHnsa TeHOeHUUK
BbiX0O[ : BosBpaT Ha nepepacyeT cpeHero 3HayeHus
}
UHaue : ObpaboTka paHee OOHapYy>XEHHOro HapyLUeHWs
{
pB10=pB10+1 : MNopgcyeT donaroB HapyLLeHUN
nn33=0 : Cbpoc thnara npepbiBaHMS
}
}
}
KOHEL
NMPOLUEAOYPA Otnagka
HAYAIIO
Ecnu nn39=0 : CtapToBasi MHMUManusauunsa 3HavyeHumn
{
nn39=1
Bkn Tc1
pB20=1.0 : MNpoueHT paspelleHHoro oTkrnoHeHnst = 1 %
}
Onai4[21...32] : dopMmupoBaHmne TeKyLLMX 3Ha4YeHu Ba21-8a32
{
Ba[i4]= Ba[i4]+ 0.05
}
Ecnu 1c1> 60 : BHeceHune Bo3MyLLEHMA 45 ABYX NEPEMEHHbIX
{
Tc1=0
Ona i5[22,30]
{
Ba[i5]= Ba[i5]*1.015
}
}
KOHEL

3.11 dopmanbHoe onucaHue rpammaTukm asbika CT
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[aHHbIn pasgen cogepxuT hopmarnbHoe onucaHne rpaMmaTuki TexHonornveckoro s3bika KPYTOJl B
dopme bakyca-Haypa.
TpaHcnatop nporpamm Ha a3blke KIYTOJ1 aBnaeTcs He4yBCTBUTENbHbLIM K PErMCTPY CUMBOOB.

lMpoeKT coCcTOUT 13 NPOM3BOSILHOIO KONUYECTBa onpeaeneHuin NporpaMm, npoueayp n yHKUUN.
project ::= {program | procedure | function | algoblock}

OnpegeneHne nporpammbl Ha4yMHaeTcsa knoyesbiM cnosoMm NMPOIMPAMMA, 3a KoTOpbIM crieayloT ee
naeHTudukatop (Mnu nvsi) n 6ok onepaTopos.
program ::= TIPOMPAMMA' identifier statement_block

OnpegeneHne npoueaypbl HaunMHaeTcs knoyesbiM cnosom NMPOLEOYPA, 3a koTopbiM criegytoT ee
naeHTndukatop (Mnm nvst) n 6ok onepaTtopos.
procedure ::= TIPOLUEOYPA' identifier statement_block

OnpegeneHve @QyHKUMM HadmHaeTca knodeBbiM crnoBoM OYHKLUMWA, 3a koTopbiM criegyloT ee
naeHTndukatop (Mnn nmd), cekunss ob6bABNEHWUA BXOAHbIX MNEPEMEHHbIX, CeKuus ob6bsBNeHuin
BbIXOAHbIX NEPEMEHHbIX U 610K onepaTopoB.
function ::= '®YHKUWA' identifier

[inputs_declaration] [outputs_declaration] statement_block

OnpegeneHne anrobnoka HaudnHaetcsa kntoveBbiM crioBom AJITOBJIOK, 3a koTopbiM crnefylT ero
noeHtTudukatop (MNn uMs), Cekumsi OOBSBIEHMIA BXOAHbIX MEPEMEHHLIX, CEKUUs 00bABNEHUN
BbIXOAHbIX NEpPEMEHHbIX U 610K onepaTopoB.
algoblock ::="AJTTOBJIOK' identifier

[inputs_declaration] [outputs_declaration] statement_block

Cekuusa o6 bABNEHUN BXOHbIX nepemMeHHbIX Ha4nHaeTcH Kno4YeBbIM CNoBOM
BXOOHbLIE_MNEPEMEHHbIE, 3a koTopbiM criegyeT CnMCcoK 00 bABNEHMI NEPEMEHHbIX, OrPaHNUYEHHbIN
kntodeBbiMn crioeamm HAYAJIO n KOHELL.
inputs_declaration ::=

'BXOOHbIE_MNMEPEMEHHBbIE' 'HAYANQ' var_declaration_list 'KOHEL|

Cekuus 06bABNEeHnN BbIXOAHbIX nepemMeHHbIX HayMHaeTcsA KrntoYeBbIM CrNOBOM
BbIXOOHbIE_NMEPEMEHHBIE, 3a «koTopbiM cnegyer CAMCOK OObBSBNEHUA  NepeMeHHbIX,
orpaHuyeHHbIn knovesbiMu cnosamu HAYAIO n KOHEL.
outputs_declaration ::=

'BbIXOOHbLIE_MEPEMEHHbBIE' 'HAYAJIO' var_declaration_list 'KOHELY'

brnok onepaTtopoB HauvMHaeTca kntoveBbiM crioBom HAYAJIO, 3a KOTOpbIM CredylT CrimMcok
nokarnbHbIX 0OBbSABNEHUN U [Janee CNUCoK onepatopoB. Briok onepaTopoB 3aBepLuaeTcs KIYEBbIM
cnosom KOHEL.
statement_block ::=

'HAYAJIO' local_declaration_list statement_list 'KOHEL!'

Cnncok nokanbHbIX OOBABMEHUN COAEPXKUT MNPOM3BOSIBHOE KONMMYECTBO CEeKUUA OObSABNEHWUN
NoKarbHbIX NepeMeHHbIX U KOHCTaHT.
locals_declaration ::=

{local_vars_declaration | local_constants_declaration}

Cekuna obbaBNEeHU NokanbHbIX NEPEMEHHbIX HaunHaeTcs kntodeBbiM cnosom NEPEMEHHBIE, 3a
KOTOpPbIM criefyeT CMUCOK OOBbABMEHUIN NEPEMEHHbIX, OrpaHNYeHHbIN KntoyeBbiMu crioBamu HAYATIO
n KOHEL.
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local_vars_declaration ::=
TIEPEMEHHbIE' 'HAYAJIO' local_var_declaration_list 'KOHEL]'

Cekumsai oObABNEHUN HNoKarnbHbIX KOHCTAHT HadyuMHaeTcsa knodeBbiM crnoBom KOHCTAHTHI, 3a
KOTOpbIM criegyeT CnMUCOK OObSsIBIIEHWMIA KOHCTAHT, OrpaHMYeHHbIn knoveBbiMm crioBamn HAYATIO u
KOHEL.
local_constants_declaration ::=

'KOHCTAHTbI' 'HAYAJIO' constant_declaration_list 'KOHEL]'

Cnncok 06bsBNEHUIN NepeMEHHbIX MOXET cofepxaTb NPOU3BOSIbHOE KONMYECTBO 0ObABNEHUN.
var_declaration_list ::= {var_declaration}

Ob6bsaBNeHve NepeMeHHON COCTOUT U3 creuudpukaTopa Tvna nepeMeHHOW, 3a KOTOpbIM CreaytoT
naoeHTndmKaTop MMeHN nepemMeHHon, HeobsizaTenbHOe HavarlbHOEe 3Ha4YeHWe U CMMBOJN NepeBoda
CTPOKMW.

var_declaration ::= type_name identifier [init_value] end_of line

Cnncok 00BbABMNEHUIN NOKanbHbIX MEPEMEHHbIX MOXET cogepXaTb MNPOU3BOSIbHOE KONMMYECTBO
00BbABNEHMI NEPEMEHHBLIX U MBCCHBOB.
local_var_declaration_list ::=

{var_declaration | array_declaration}

O6bsiBNEHME MaccumBa COCTOUT M3 cneumdukaTopa Tuna AaHHbIX MaccuBa, 3a KOTOpbIM criegyet
naoeHtucpmkatop ero wumenu. [locne wageHTUdUKATOpPa CcregyeT KOHCTaHTHOE BbIpaXeHne B
KBagpaTHbIX Ckobkax, KoTopoe onpeaenseT pasmep Maccuea.
array_declaration ::=

type_name identifier '[' expression ']' end_of _line

Cnncok 06bSABNEHUIN KOHCTAHT MOXET coepKaTb NPOM3BOSIbHOE KONMYECTBO OObABNEHUN.
constant_declaration_list ::= {constant_declaration}

OObsABNEHME KOHCTaHTbl COCTOUT M3 MAEHTMdUKATOpa TUMa KOHCTaHTbl, 3a KOTOPbIM CreaytT
NOeHTUMKaTOP MMEHN KOHCTaHTbI Ha4yanbHOe 3Ha4YeHne 1 CUMBOM NepeBoaa CTPOKM.
constant_declaration ::=

type_name identifier init_value end_of_line

Cneuudukatopammn TMNOB OaHHbIX ABNLAOTCA KnodveBble cnoea J10IN, LIES, LLENS, LLEN16, LIEN32,
BELL, BELL32, BELLE64 1 CTP, koTopble 0603Ha4aoT pasnuyHbie TUMbl AaHHbIX.
type_name ::="NOM | 'UET | 'LUENS' | 'UEN16" | 'UEN32" | 'BELW' | 'BEW32' | 'BELLE4' | 'CTP

HavanbHoe 3HayeHve onpefenseTcs 3HakOM PaBEHCTBA, 3a KOTOPbIM CNeAyeT YUCIOBOE 3HAaYeHne
KOHCTaHTbI.
init_value ::="'=" constant_literal

Cnuncok onepaTopoB COCTOUT U3 NPOU3BOSLHOIO KONM4ecTBa onepaTopos.
statement_list ::= {statement}

B kauecTBe onepartopa MOryT UCNOMNb30BaTbCA creayowime anemMeHTbl a3bika CT: BbI30B nNpoLueaypbl,
BbI30B (OYHKLMMK, OrnepaTop BbIXxo4a; ornepaTop LAOCPOYHOro 3aBeplueHWUd; onepaTop BKIIHOYEHUN
Tarimepa, OnepaTop BLIKNKYEHUA Tammepa; onepaTtop NPUCBanBaHWUA; YCIOBHbIM onepaTtop u
oneparop nocregoBaTeribHOCTH.

OAnHOYHBIN NepeBoq CTPOKU SABNSAETCA NYCTbIM ONepaTopoM, KOTOPbIA UTHOPUPYETCH TPAHCIISTOPOM.

statement ::= end_of_line |
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procedure_call end_of line | function_call end_of_line |
return_statement end_of _line | break_statement end_of line |
timer_statement end_of_line | assignment_statement end_of_line |
if_statement end_of _line | for_statement end_of _line

Bbi3oB npouenypbl obecneynBaeTcsi C NOMOLLBIO 3anucu ee naeHTudukaTopa.
procedure_call ::= identifier

OnepaTopy BbIXxOA4a COOTBETCTBYET KIHOYEBOE CMOBO BbIXOA,.
return_statement ::= 'BbIXOL'

OnepaTop BKMOYEHUSA/BBIKNIOYEHNS TaiMepa onpeaensieTca onnucaHvem OencTBus Hag TaMepoMm u
nocnegyLwmM ykasaHnem TanMepHon nepeMmeHHomN.
timer_statement ::= timer_action krug_timer_variable

[elictBne Hag TanMepom npeanonaraeT ABe onepaumm — ero BKAYEHWE U BblKNtoYeHne. [nsa aTtoro
ucrnonbe3ayoTca knodesble cnosa BKJ1 n BbIKJI.
timer_action ::= 'BKIT' | '‘BbIKJT

B kauyectBe onepatopa npucBavBaHWS MOXET WCMNONb30BaTbCHA KOHCTPYKUMS, COCTOsLWAa U3
areMeHTa A3blka, JOCTYMNHOro ANd 3anucu, 3a KOTOpbIM criedyeT 3HaK paBeHCTBa U apudmeTndeckoe
BblpakeHne. Takke B KayecTBe onepatopa npucBavMBaHWs MOXET MCNONb30BaTbCA KOHCTPYKUUSA,
ncnosnb3yemasi npu Bol3oBe (pyHKLMN, BO3BpALLAIOLLEN HECKOSBKO 3HAYEHUN.
assignment_statement ::= lvalue '=" expression |

‘(' function_return_parameter_list ")' '=' function_call

[nsa BbI30Ba PyHKUMM MCNOMb3yeTCA 3anucb MaeHTudmkaTopa MMeHn OYHKLUM U CNCKa BXOAHbIX
napameTpoB B KPYribiX CKOBKax.
function_call ::= identifier (" function_input_parameter_list ')’

Cnncok BXoaHbIX NapaMeTpoB OYHKLUUN COOAEPXKUT NapamMeTpbl, NepeYncrneHHble Yepes 3ansaTyto.
function_input_parameter_list ::=
function_input_parameter {,' function_input_parameter}

B kauyectBe BXOAHOro napameTpa MOXET WUCNOMb30BaTbCsl BbIpaXeHWEe MM CTPOKOBAasi KOHCTAaHTA.
Ecnu BbipaxxeHne oTCyTCTBYET — MCMOMb3yeTCH 3Ha4YeHEe napameTpa No yMOoyaHuio.
function_input_parameter ::= [expression | string_literal]

Cnmncok BbIXOAHBIX NAapamMeTpoB PYHKLMM COAEPXKUT NapameTpbl, NepednceHHble Yepes 3ansaTyio.
function_return_parameter_list ::=
function_return_parameter {',' function_return_parameter}

B kayecTBe BbIXOQHOroO NapameTpa MOXeT UCMOMb30BaTbCA ANEMEHT A3blka, AOCTYNHbLIN AN 3anucu.
Ecnun Takon aneMeHT OTCyTCTBYET — 3Ha4YeHUe BbIXOAHOro napaMmeTpa OyHKLMN UTHOPUPYETCS.
function_return_parameter ::= [lvalue]

YCnoBHbIN onepaTtop HauvHaeTca knodveBbiM crioBom ECJIA, 3a koTopbiM crnegytoT ycroBHOE
Bblpa)keHune, CNMCOK ONepaTopoB B hUrypHbIX CKOBKax 1 anbTepHaTUBHOE YCIOBUE.
if_statement ::=

'ECJIN" expression '{' statement_list '} else_statement
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AnbTepHaTMBHOE ycnosme MoxeT oTcyTcTBoBaTb. B cekumsx MHAYE ECJIA ucnonb3yetca npasas
peKkypcusi Ons MpPOBEPKU HECKOSbKUX anbTepHaTUBHbLIX YycrioBuin u obecneyeHus TpeboBaHUS
3aBepLUEeHNda BCen KOHCTPYKUUKU onuuoHansHon cekumen MHAYE.

else_statement ::=

'MHAYE_ECJIN' expression '{' statement_list '}’ else_statement |
'MHAYE' {' statement_list '}

]

OnepaTtop uukna HadnHaeTcs knoveBbiM cnosoMm AJIA, 3a KOTOpbIM CneaytoT CMMCOK OOBbSABMEHWUI
nepemMeHHbIX ornepaTopa NocrneaoBaTenbHOCTU U CMUCOK ONepaTopoB B OUrypHbIX CKOBKax.
for_statement ::="'ONA" for_var_declaration_list '{' statement_list '}

O6bsIBNEHMA NEPEMEHHbIX OnepaTopa LnKia NepevymcnsitoTcs Yepes 3ansaTyto.
for_var_declaration_list ::= for_var_declaration {',' for_var_declaration}

Ob6bsBNeHVe nepemMeHHOW onepaTopa LUMKNa COCTOUT W3 uaeHTudukatopa, 3a KOTOpbIM B
KBagpaTHbIX CKOBKax HaXOAUTCS CMCOK 3HAYEHUN.
for_var_declaration ::= identifier '[' for_var_value_list '

Cnncok 3Ha4yeHM MNepemMeHHON ornepaTopa UMKIa COAEPXKUT 3HadYeHUs, NepeyvncrieHHble 4epes
3anAaTyto.
for_var_value_list ::=

for_var_value_element {',' for_var_value_element}

B kayecTBe 3HauyeHus nepemeHHOM onepartopa LuKna MOryT UCMONb30BaTbCs OAHO 3HAYEeHWe wunm
ananasoH 3Ha4YeHun.
for_var_value_element ::= for_var_value |

for_var_value '..."' for_var_value

3HayeHne nepemMeHHOWn onepaTtopa Lukna MOXeT OblTb NPeACcTaBfieHO YMCOBbIM 3HAYEHWEM WK
NOeHTNOMKATOPOM KOHCTAHTbI.
for_var_value ::= index | identifier

OnepaTtop AOCPOYHOro 3aBepLUeHUs BbINOMTHEHMST onepaTopa LyKna.
break statement ::= TIPEPBATb'

ApndmeTnyeckoe BblpaxeHue, B KOTopoM normdeckoe I obnagaet MUHUManbHbIM NPUOPUTETOM.
expression ::= or_expression

Jlornyeckoe UJTA ¢ npuopmuteToM, MEHBLLUM, YEM Y flornyeckoro Y.
or_expression ::=
and_expression | or_expression '|' and_expression

Jlornyeckoe M ¢ npyopnTeToM, MEHLLUNM, YEM Yy Orepauun CpaBHEHUS.
and_expression ::= comparison | and_expression '&' comparison

Onepauus cpaBHEHWUsI C NPUOPUTETOM, MEHBLLUM, YEM Y Onepauni CIOXKEHUS N BblMUTAHUS.
comparison ::= add_sub_expression | comparison
(<"|'>"|'<="|">="|"'="| '#) add_sub_expression

Onepauusi CroXeHWst UNU BbIYUTAHUS C MPUOPUTETOM MEHBLUMM, YEM Yy OMnepauui YMHOXEHUS |
AernexHus.
add_sub_expression ::= mult_div_expression |
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add_sub_expression ('+' | -") mult_div_expression

Onepaunst yMHOXEHWS WUNu [erieHnss C MpPUOpUTETOM, MEHbLUMM, MO CPaBHEHWIO C YHApHOW
ornepauuen.
mult_div_expression ::= unary_expression |

mult_div_expression (*'| /") unary_expression

YHapHasi onepauns U3MEHEHWs1 3Haka UM MHBEPCUM NOrMYECKOro 3Ha4YeHNS.

unary_expression ::= (['-] | ['']) primary_expression

MNepBn4HOE BblpaXeHne, B Ka4eCTBE KOTOPOrO MOXET MCNOMb30BaTbCA OPYroe BblpaXKeHWne B KPYrnbiX
ckobkax unu onepang.

primary_expression ::= (' expression ')’ | operand

B kayectBe onepaHga MOryT UCNOMb30BaTbCs 3fEMEHTbl A3blka, AOCTYMHblE ANA  YTEHWUs.
MaoeHTudukaTtop MOXeT COOTBETCTBOBaTb NepemMeHHOW, OObABMEHHOW Morib3oBaTeneM; KOHCTaHTe
UnNn napameTpy onepatopa nocrefoBaTenbHOCTH.
operand ::= identifier | array_element | krug_variable |

krug_variable_attribute | function_call | constant_literal

B kauecTBe anemeHTa, 4OCTYNHOro ANns 3anncyu MOryT UCMONb30BaTbCA NEPEMEHHbIE, OOBbABNEHHbIE
nonb3oBaTeneM; aNeMeHTbl MacCUBOB; BHYTPEHHNE UM CUCTEMHbIE NEPEMEHHbIE N UX aTPUBYTbI.
Ivalue ::= identifier | array_element |

krug_variable | krug_variable_attribute

BHyTpeHHAS unu cucteMHas nepemMeHHas C SIBHbIM YKa3aHMEM €ee HOMepa WM C KOCBEHHbIM
yKkasaHneMm HoMepa Yepes napameTp onepaTtopa nocrnefoBaTerlbHOCTU B KBaApaTHbIX CKOOKax.
krug_variable ::= krug_variable_type index |

krug_variable_type '[' identifier ']’

ATpnbYT CUCTEMHOM NEPEMEHHOMN.
krug_variable_attribute ::= krug_variable ".A" index

Tun BHYTPEHHEN NN CUCTEMHOM NEPEMEHHON.
krug_variable_type ::=
krug_system_variable_type | krug_internal_variable_type

Tun cucTteMHOM NEpPEMEHHON.
krug_system_variable_type ::='BA' | 'AB' | 'BA' | 'OB' | 'PB"

Twun BHYTPEeHHEN NepeMeHHON.
krug_internal_variable_type ::=
TB" | "ML | "1 | timer_variable

Tun TanmepHoOn NepeMeHHOoMN.
krug_timer_variable_type ::= TY' | 'TM' | 'TC'

AneMeHT mMaccysa. BblpaxeHve B kBagpaTHbIX CKOOKax AOMKHO BO3BpaLLaTb KOHCTAHTHOE 3HayYeHue
UNu ABMATLCHA NapameTpoM orepaTopa nocrefoBaTensHOCTU.
array_element ::= identifier '[' expression ']’

WNHaeke, ucnonb3yembl Ans 3agaHns HOMepa BHYTPEHHEN U CUCTEMHON NepeMeHHON.
index ::= integer
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Yucnosasa KoOHCTaHTA.
constant_literal ::= signed_integer | real

CTpokoBasi KOHCTaHTa.

string_literal ::= "" {any_character} ™"

Mpon3BonbHbIA CUMBOS.

any_character ::= <nobon neyataembli CUMBOI, kKpome ">
BeluecTBeHHOE ymcno.

real ::= ((integer '." integer [exponent]) | (integer exponent))

OKCNOHEHTa BELLECTBEHHOrO YMcna.
exponent ::='e' signed_integer
Llenoe uncno co 3Hakom.
signed_integer ::=[-'| '+ integer

Llenoe uncrno 6e3 3Haka, cocTosuiee n3 ogHon unu 6onee undp.
integer ::= digit {digit}

Lndppa.
digit :="0"|'1'|'2'|'3'|'4'|'5'|'6'| '7"| '8 9"

NpoeHTndpukatop, coctoswmn mns OykB, UMdp M CUMBOSIOB NogYepKMBaHus. MoeHTudukatop He
AOIMKEH HaYNHaATLCA C undpbl.
identifier ::=

(letter | (_' (letter | digit))) {['_1 (letter | digit)}

BykBa aHrNMUNCKOro unu pycckoro andasuTa.
letter ::= en_letter | ru_letter

Byksa aHrnuickoro andgasuTa.
en_letter :="A"|'B'|<..>|'Z"|'a'|'b' | <..>|'Z

bykBa pycckoro andgasuTa.

ru_letter ::="A"|'B' | <..>|'A"|'a"|'6' | <..>|'a’
CvmBON KOHLUA CTPOKM.

end_of line ::="\n\n" | \n'

Jlekcnyeckuin  aHanusaTop TpaHcnATopa OOMMKEeH WrHopuvpoBaTb pPeructp CUMBOMOB  TeKcTa
TpaHCNUpyemon NporpaMmmbl.
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4 A3bIK ®YHKUWOHAJIbHbLIX BITIOYHbIX AUATPAMM

4.1 OO6bwme cBeageHun
A3blk PYyHKUMOHAMNbHBLIX 65104HbIX anarpamm (PBM) — rpadmyeckun s3bik. AnNeMeHTamu s3blka
OB[] asndatoTCca rpadmnyeckme CUMBOIbI, KOTOPbIE MCMONb3YTCA AN co3aaHus cxembl B/,

Asbik PBl nossonseT NpPorpaMMUCTy CTPOUTbL MPOrpaMmy U CrOXHble MNpouenypbl, UCNOMb3ys
cyuiecTByowne pyHKUMM U3 noctaBngemon Gubnunotekun, n cBA3bIBaTb UX C APYrMMU dNeMeHTaMu
OB[] npu nomoLu crneumansHOro aneMeHTa — CBA3b.

O6wwun Bna 6noka asbika OB npuBeneH Ha pucyHke 4.1.1.

<Hma daoxa=
<HMma exoga 1= [7]

2] [ J<Mma prmomga 1=

<HMma exoga 2= [

2| [ J<lMmaA prmomna 2=
<WMma exoga 3= [

PucyHok 4.1.1 — O6wuin Bmg 6noka
Ha pucyHke 4.1.1:

e B BerHeIZ 4acTun NPAMOYroJfibHMUKa 0T06pa>KaeTc;| nmsi 6rnoka

e Hebonbwumn KBagpaTMkaMmm Ha CTOPOHaxX NPsIMOYrofibHUKa 0603HaYeHbl BXOAbI (Crieea) u
BbIX0OA4bl (cnpaBa) 6noka

° CneBa/cnpaBa OT KaxKaoro KBagpartuka 0T06pa>i<aeTc;| Ha3BaHue Bxoaa/Bbixoaa

o (C BHYTpEeHHeN CTOPOHbI KBagpaTuKa ykasbliBaeTcsa Tvn Bxoga/sbixoga. Hanpumep, <B32> -
BELEeCTBEHHbIN 32-6MToBbIN, <LI16> - Lenbinl6-6uToBbIN K Apyrue.

CBsA3b Mexay 6nokamy ob6o3HavaeTcs Kak NMHUA CBA3M, UayLas OT KaKoro-nmbo BbIXOA4a OOHOro
6rioka k kakomy-nnbo Bxoay Apyroro 6rnoka (pucyHok 4.1.2).

Bamox1 Barox2

[ F—— L]

PucyHok 4.1.2 — O6wun Bng cBasn mexagy 6rnokamm

C OAHOro BbIXOA4A MOXET WCXOAUTb HECKOSbKO JMHU CBS3W, a Ha Kaxablh BXO4 MOXET
nogaBaTbCA TOJ1IbKO OAHa JIMHUA CBA3N.

A3BIK ®YHKIIMOHAJIBHBIX BJIOYHBIX JTUATPAMM 4-1



SCADA KPYT — 2000

4.2 JneMeHTbl A3bIKa
4.2.1 KoHcTaHTa

KoHcTaHTa — ©Onok (pucyHok 4.2.1), KOTOpOMYy npucBavMBaeTCs Kakoe-nubo 3HadeHue
nonb3oBartend. ATO 3Ha4YeHNE NoJaeTcs Ha Bxon Kakoro-nmbo gpyroro 6rioka. KoHcTtaHTa Bcerga
MMEET TOSNbKO OAMNH BbIXO4, N MOXET UMETb 3HAYEHME CrEAYIOWNX TUMOB: BELLECTBEHHLIN 32 nnm
64-6utoBbli, LUenbi 18-,8- nnu 32-6MTOBLINA, NOrMYECKUI, CTPOKOBLIN.

Hora xoHCTANTHI

A

PucyHok 4.2.1 — bnok «KoHcTaHTa»

4.2.2 BblpaxeHue CT

BoipaxxeHne CT — 6nok (pucyHOK 4.2.2), KOTOpOMY MpucCBamBaeTCs Kakoe-nnbo BbipaxeHue
nonb3oBartensi, HanmcaHHoe Ha s3bike CT.

TekcT Bpipakedna CT

PucyHok 4.2.2 — bnok «BbipaxeHne CT»

3HayeHne 3Toro BblpaXkeHus NoAETCA Ha BXOA Kakoro-nubo apyroro 6noka. bnok «BblpaxeHue
CT» Bcerga uMMeeT TOMbKO OAWH BbIXO4, W MOXET WUMeTb 3HayeHue crnegylowmux TUMoB:
BELleCTBEHHbIn 32 wunu 64-butoBbin, Uenbin  18-8- wunu  32-6MTOBbLIN, NOrMYECKUN,
HeonpegeneHHbl (onpegensieTca Ha atane TpaHcnaumm). Mpu ucnonb3oBaHun CT-BbipaXKeHWU C
BbIXOAHbIM TUMOM "uenbii 32-6MTOBbLIN", ONS KOPPEKTHOM paboTbl C HETUNU3NPOBAHHBLIMU
MaTemMaTU4eCKUMUN PYHKLUMSAMU, peKOMEeHAYeTCA UCMOMNb30BaTh BHOE nNpeobpasoBaHmne TUMOB.

4.2.3 TlepemeHHas

lMepemeHHaa — 6nok (pucyHok 4.2.3), KOTOpbIA WUCMNONb3yeTCca [Afs XPaHEHUs 3Ha4YeHUn
BellecTBeHHoro 32- unun 64-outosoro, uenoro 16-, 8- nunn 32-0MTOBOroO LIENOr0 UMK NMOrMYeckoro
TMNOB B NEPEMEHHbIX CMeayLLEero Ha3Ha4YeHns:

e CUCTEMHasi NnepemMeHHasi — nepeMeHHas 6a3bl JaHHbIX : Ba, aB, BA, OB, PB

e BHYTPEHHSS nepeMeHHas (nepemeHHas Cpeabl UCNONHEHWs): NB, Nu, M

e nonb3oBaTenbCckas NnepeMeHHas: rnobdanbHas Unu nokanbHas.

Tim Homep Homep arpuiyra

ANl

0 BAllaM O
PucyHok 4.2.3 — briok «[lepemeHHas»

Bnok «MNepemeHHas» Bcerga uMeeT oauH BXOA U OOUH BbIXOA.

Bxog 6Gnoka «llepemeHHasi» uCnonb3yetca Ang MonyvyeHus 3HavyeHusi NepemMeHHOW C Bbixoda
apyroro 6noka.

Bbixog 6noka «llepemeHHasi» ucnonb3yetcs ANA nepefadnM 3HayYeHus NPEMEHHOM Ha BXO4
apyroro 6noka.
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4.2.4 MaccuB gaHHbIX

MaccvB paHHbIX — 6nok (pucyHok 4.2.4), KOTOpbIA WUCMONb3yeTcs Ansl XpaHEeHWs HOMEpPOB
nepeMeHHbIX MaccuBa AaHHbIX.

Hos PasnepmocTs
MACCHEA MACCHEA

PucyHok 4.2.4 — bnok «MaccuB gaHHbIX»
PasmepHocTb MaccuBa onpefensieT 4ucno LwaroB uukna, kotopoe 6yaeT  BbINOMHEHO
COOTBETCTBYHOLLMM onepaTtopom "[Ans".
MaccuvB aaHHbIX He UMeeT BXO0B U BbIXOAOB.

4.2.5 TlepemeHHas MaccuBa JaHHbIX

lMepemeHHas MaccuBa gaHHbIX — OMOK (pUCYHOK 4.2.5), KOTOpbIA UCNONb3yeTcs ANns XpaHeHUs
3Ha4YeHUn NepeMeHHON, CBA3aHHOW C MacCUBOM [aHHbIX.

Bnok «llepemeHHass mMaccvMBa [aHHbIX» B LeENom aHanormdeH 6noky «[llepemeHHas», 3a
UCKINIOYEHMEM CreayoLWmnx 0COBEHHOCTEN:

¢ [lepemeHHasi MaccmBa LaHHbIX MOXET MCMONb30BaTbCA TONbKO BHYTPW Kakoro-nnbo 6noka
llﬂnﬂ"

o B kayecTBe HOMepa nepeMeHHON yKkasbliBaeTCa MM MaccuBa

e Homep nepemeHHOn onpenenseTcd B MOMEHT BbINOSIHEHUSA oOvepedHoro Luukna 6roka
"OJTA" n paBeH COOTBETCTBYHOLLEMY 3HAYEHUIO U3 MAacCUBa, KOTOPLIW COMOCTaBMEH AaHHON
nepemMeHHOMN.

qﬁﬂ[mg_l].alI:Zl

I

Hma mraccuea
Tepenye HHo i AAHHELL
PucyHok 4.2.5 — Bnok «[lepemeHHasa maccvsa gaHHbIX»

4.2.6 ECIN

ECINN — 6nok (pucyHok 4.2.6), KOTOPbIA CRYXUT ANS OpraHv3auuv BeTBMEHUs B nNporpamme no
ycriosuio. OH mn3obpaxaetcs B Buae NPSMOYrofibHWKA, pasgenieHHoro Ha [Be 4YacTu — cekummn
<Ecnn> n <WHauye>. Bnok nmeeTr oguH BXO4 roruveckoro tuna. Ecnu Ha Bxog noctynaet
3Ha4yeHne 1, TO NPoMCXoauT BbINOSTHEHUE anemeHToB cxembl ®BL B cekumn <Ecnn>, ecnu O -
BbIMOMNHSATCA anemeHTbl cxeMbl ®B[] B cekuum <NHaue>.

LECIH
=T
0 BA1L 0
MHAYE
] TEBl i
[ BAZ (]

PucyHok 4.2.6 — bnok «Ecnn»
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4.2.7 ONA

ONA — 6nok (pucyHok 4.2.7), obecneuvmBalOwni LUKNNYECKOE BbINOSIHEHNE BCEX 3N1IEMEHTOB
cxembl OB/1, noMeLeHHbIX B NPSIMOYrOflbHUK, OrpaHNYMBatoLLMin aHHbIA GRoK.

Hors PasmepnocTs
MACCHBA MACCHEBA
Maccue
FAHHBIX
OBA[mEa 1].2160]
Iepentenman
MACCHBA JAHHBIX
Tll:l'[/ Hrr pracchea
Tepene ok AAHHELX

PucyHok 4.2.7 — brnok «nsa»

brnok wumeeT ogumH Bxo4 Jnorudeckoro Tuna. Ecnv Ha Bxog noctynaeTt 3HadeHuve 1, 6ok
BbInonHsietcs, ecnu 0 - He BbINOMHAETCS.
Kaxabii 6nok «J1A» gormkeH cogepxatb oauMH unu 6onee anemeHToB «MaccuB AaHHbIX>.

PasvepHocTb MaccuBa  onpegensdeTr  4YMCNO  LMKNOB, KoTopoe  OydeT  BbINOMHEHO
COOTBETCTBYIOLWNM onepaTopoM «[J1A». PasMmepHOCTb BCeX MacCMBOB AaHHbIX B npegenax
paHHoro 6noka «OJ1A» gomkHa ObITb OANHAKOBOWN.

4.2.8 T[lpepBaTtb

MpepBaTb — 60K (pUCYHOK 4.2.8), KOTOPbIA UCMOMNb3yeTCA ANA NPepbiBaHWSA BbIMNONTHEHNS LMKNa

onoka "Onsa".
EE [Ipepeate

PucyHok 4.2.8 — bnok «[pepBaTb»

Bnok nmeeT oguH Bxoa nornyeckoro tuna. Ecnu Ha Bxoad nocTtynaeT 3HadveHwe 1, BbINOMHEHWE
6noka «[1J15» npepbiBaeTcs, MHaye — He NpepbiBaeTCs.

4.2.9 ®yHKUMA

DYHKUMA — 3TO BMOK (PUCYHOK 4.2.9), peanuayoLwnin Kakyo-nmbo yHKUuio.

[aHHbI 610K MOXXET UMETb BXOObl U BbIXOAbl BeLLEeCTBEHHOro 32- unun 64 éutosoro, Lenoro 16-,
8- unun 32 dutosoro unu nornyeckoro Tuna. Ecnu Tmn Bxoga He onpegeneH, To 3T0 03HAYaEeT, 4YTo
Ha AaHHbIN BXOA MOryT NOCTYNaTb 3Ha4YeHMs N06Oro 13 BbileHa3BaHHbIX TUMNOB UK 3Ha4YeHne
CTPOKOBOrO Tuna.

B cnyuyae, ecnu yHKUUSI HEe NOMyyaeT 3HAYEHWUs UMW He BO3BpaLLaeT pesynbTaTbl, TO BXoAabl/
BbIX0Abl (PYHKLMM MOTyT OTCYTCTBOBATb.

HekoTopble yHKUMM MOryT MMETb NMPU3HAK Hanuyus Homepa anrobnoka. B atom cnydae BHM3Y
6rnoka «PyHKLuMA» oTobpakaeTcsa 3agaHHbIN [Monb3oBaTenem Homep anrobnoka.
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Hrrsa ymxansm

PucyHok 4.2.9 — briok « PyHKUmMA»

4.2.10 lNpoueaypa

Mpouenypa — ato 6nok (pucyHok 4.2.10), KOTOpbIN KCMonb3yeTca AN Bbi3oBa npoueaypbl b
unun CT, Haxogswencst Bo BHewwHeM canne *.dfb unm *.1g.

Hrra npoue syps1

Z 02K S03

PucyHok 4.2.10 — Bnok «[lMpoueaypa»

Bbrnok nmeeTt oauMH Bxod normyeckoro tTuna. Ecnn Ha Bxon nocTtynaeTt 3Ha4veHune 1, nponcxoanT
BbI30OB npouenypobl, ecnn 0 - BbI3OBa npoueaypa He NponcxoauT.

4.2.11 Bbixoq

Bbixogq — ato 6nok (pucyHok 4.2.11), KOTOpbIM WUCMNOMb3yeTca AN OOCPOYHOro 3aBepLUeHUs
BbIMNOSIHEHNS NpOrpaMmmbl/npouenypbl/QyHKLMN.

Brnok wumeeT oguMH Bxod noruvdeckoro Tuna. Bbixoa w3 nporpammbi/npoueaypbl/dyHKLUM
NMpPOUCX0aUT, ECMM Ha BXOA, NOCTYNaeT 3HaYyeHne 1, nHaye — BbIXOA He NMPOUCXOOMUT.

IfIJ Brozom
PucyHok 4.2.11 — Bbixog

4.2.12 Topagok

Mopsigpok — aToT 6ok (pucyHok 4.2.12) ucnonb3yetcs Ans rpynnupoBKM 3F1IEMEHTOB CXEMBbI,
NOPAAOK BbINOSIHEHMS KOTOPbIX HE 3aBUCUT OT NOpSAAKa BbIMOSTHEHUS APYIMX 3NIEMEHTOB CXEMbI.
Bnok He umeeT BXOAOB 1 BbIXOL4OB.

MNOPAODK

PucyHok 4.2.12 — lNopsgok

4.2.13 Coo0OLeHune

CoobuweHne — 310 6ok (pucyHkn 4.2.13 n 4.2.14), KOTOpbIN uMcnonb3yeTca Ans BbiBOAA
COODBLLEHNIN B MPOTOKOST COBLITUIA.
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CoobuleHne umeeT oavH BXog nornyeckoro Tuna. Ecnu Ha Bxog noctynaet 3HadveHue 1, TO
coobLeHne BbIBOOMTCS B NPOTOKON coObITMIA, ecnu e 0 - TO He BbIBOAMUTCS.

TekcT coobLueHnst MOXHO 3agaTb ABYMsi cnocobamu:
¢ [lytem BbIGOpa cobbiTna 3 Cnosaps cobbITUIA
e 3apaTtb B chopmarte (X1 [, X2, ..., Xn]).

B cnyyae dopmupoBaHusa Tekcta coobuieHna n3 CrioBaps cobbitun anemeHT «CoobLieHner
Oynoet umeTb cnegyowmnn Bua (pUCyHok 4.2.13):

COOBWEHKE
Crosaps ——— CnnBapb {301) CHCTEMHEIE COBBITHA
Cobrrree — L obrmue - (12) TATA="8s BPEMA="%8;
Tepenrennan, — I 1epeneHHad - e ]
COTIOC TAE e HHAH
CofBITHED

PucyHok 4.2.13 — CoobwyeHune (Bblbop ns Crnosapsi cobbITuin)

Bua 6noka «CoobleHve» B criydae 3afjaHus Tekcta coobueHus B copmate (X1 [(X2, ... ,Xn])
npuBefeH Ha pucyHke 4.2.14.
écooamEHmE
Texer  ____ Tyjjar pesyneTaTnul, pe22="nul pe232
coolue s

PucyHok 4.2.14 — CoobuieHune (TekcT 3agaeTca lNonb3oBaTtenem)

B dopmarte (X1 [, X2, ... ,Xn]) BxogHon napameTp Xi MOXeT ObITb:
o CTpOKOBOWM KOHCT@HTOW, 3anNnCaHHOMW B KaBbl4YKax (Hanpumep, "TekcT coobLueHnsa")
¢ lImeHeM nepemeHHOW, 3anncaHHbIM B BUuae <Tun><Homep> (Hanpumep, Ba11)
o O6o3HauyeHuem aTpmbyTa nepemeHHon (Hanpumep, Bal.al)
¢ YucnoBow KOHCTAHTOMN.

HesaBncumo ot BMaa napameTtpa Xi ero 3HavyeHue npeobpasyeTcs B CTPOKY.

4.2.14 KommeHTapun

KommeHTapui — 910 6nok (pucyHok 4.2.15), cogepxawmi TeKCT MOofb30BaTenbCKoro
KOMMeHTapusa. KommeHTapun He npuBA3bIBAETCA K KaKOMY-NMOO KOHKPETHOMY 3NeMeHTy, a
cBoboHo pacnonaraetcs rae-nnbo Ha cxeme PBL.

TexcT xoMDMIEHTAPHA

[IpoBepKa JOCTOBEPHOCTH CHTHANA PAGOpA 3aNfATHI

PucyHok 4.2.15 — KommeHTapwui

4.2.15 JlnHna cesasn

JNnHms cBa3n — anemMeHT (PUCYHOK 4.2.16), KOTOPbLIN UCMONb3YeTCs AN YCTaHOBKM 3aBUCUMOCTY
mMexay Bxogamu/Bbixogamu anemeHToB ®B[. M3obpaxaeTcs B BUAE NUHUK, uaywen oT Bbixoaa
0OHOr0 3MeMeHTa K BXoa4y ApYroro.
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CEmb o
‘ CBA3E © HNBepCHEHR

PucyHok 4.2.16 — JlnHns cBaau

@BHVIMAHVIE!!!

Ana Bcex nnarcgopm, kpome CPBK Bepcumn 8.0 n cpeabl ucnonHenmsa KPYIrOJl1 sepcun
2.2, nMHUA CBA3M MOXET COeAUHATb BblX0Abl-BXOAbl TOSIbKO OAMHAKOBOro TUna.
Ona nnatgopm CPBK Bepcumn 8.0 n cpenbl ucnonHedna KPYIOJl Bepcumn 2.2 nuHus

CBSI3M MOXET COEeAMHSATb BbIXOAbl TUNa MEHblUel paspsaHOCTM C BXOA4aMM TUMOB
Gonbliei U paBHOW pas3psgHOCTH

Ecnn nnHns cBasn coeguHaeT KOHTaKTbl JTIOTMYECKOro TMna, TO OHa MOXET ObITb yCTaHOBJ1€Ha KakK
MHBEPCHaA — B KOHLUE JINHNN CTaBUTCA HebonbLIOwn KPYXOK. MHBepCI/IFI JINHUN CBA3N O3Ha4YaeT, 4YTo

B MpoLecce BbIMOMHEHUSI 3HA4YeHWe BXOAa dNeMeHTa, KOTopoe nepefaeTtcs no OAaHHOW CBA3M,
OyoeT MeHsITbCS Ha NPOTUBOMOSIOXHOE, T.e. ¢ 1 Ha 0 1 HaobopoT.
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5 MPOEKT

5.1 ApxuTeKTypa npoekrta

MpoekT gasbika KPYTOJ1 npencraesnsietr cobon Habop nporpamm, npouenyp, OyHKumin 1 anrobnokos
Monb3oBaTens. [Ansa NpoekTa XxapakTepHO HanM4yne fIorm4yeckon N on3ndeckom CTPyKTyp.

Jlornyeckaa cTpykTypa npoekta onpeaensieT B3auMOCBA3WM (UNKM 3aBMCMMOCTM) MeXAy nporpammamu,
npouenypamu, dyHKLUMAMU 1 anrobriokamu.

dusnyeckan CTpyKTypa npoekTa onpegenseTr pasMelleHne nporpaMmm, npouenyp, @YyHKUMA ¢
anrobnokoB B (hannax npoekra.

Mporpammel, Nnpoueaypbl, PYHKUUN 1 anrobnokn NpoekTa He3aBUCUMO OT X PU3NYECKOrO pasMeLLeHns
HaxoasTcA B ero rnobanbHon obnactu 1 4oCTynNHbI B Nto6or obnacty BMOUMOCTU NPOEKTa.

WHTerpupoBaHHass cpepa paspaboTtkm (MCP) npepocTtaBnsieT nonb3oBaTento  BO3MOXHOCTb
paspabaTbiBaTb NporpaMmmbl, npoueaypbl, (PYyHKUMM W anrobrokum C MNOMOLLBbI TEKCTOBOro A3blka
cTpykTypupoBaHHoro Tekcta (CT) wmnu rpaduyeckoro sidblka QYHKUMOHAmbHbLIX GIOYHbIX Auarpamm

(®BM).

Kaxgbin chann 4sblka CTPYKTYPUPOBAHHOIO TeKCTa MOXeT CcoaepxaTb OL4HOBPEMEHHO HECKOMbKO
nporpamm, npoueayp, MyHKUMIA nnn anrobnokos Ha A3bike CT.

Kaxabin chann ®BL cogepXuT B TOYHOCTU O4HY nporpammy, npouenypy, OyHKUMo nnmn anrobnok Ha
a3blke OB[.

OCHOBHbIMW 3anieMeHTaMn NpoeKTa ABMASTCS nporpammbl. [MporpaMmbl 3anycKkaloTcsi Ha BbINOMHEHWE
moaynem «Agpo KPYTOJl» Cpeabl ncnonHeHus (run-time) koHtponnepa nnu Cpedbl MCNONHEHUs (run-
time) CtaHumm onepatopa.

Mpoueaypbl, MYHKUMM W anrobnokn BbI3bIBAOTCA MporpaMmMamMuM WnNu - gpyrumu  npoueaypamu,
dYHKUMSMKU 1 anrobrnokamu.

@ BHUMAHMUE!!!

PeKkypcuBHbIe BbI30BbI HE AOMNYCKAlOTCS, UX OTCYTCTBUE KOHTPONMUPYETCA TPaAHCNATOPOM A3blKa
KPYroIl.

5.2 OkKHO npoekTa

OxkHo npoekTa npeaHasHa4eHo and yﬂ,O6HOFO ynpaBieHnda NpoeKkTomM, Co34aHHbIM MOoJfib3oBaTernem.

YNpaBnsATb MOKa3oOM/CKPbITUEM OKHa MNPOEKTa Ha 3KpaHe MOXHO Mpu MOMOLM KOMaHAbl MEHH
«Bua\OKHO npoekTa».

OKHO NpoeKTa coaepXuT TPy BKITagKu:
e [lpoekT - nornyeckas CTpykTypa npoekrta (pUCyHok 5.2.1)
e ®dannbl - duanyeckasa CTpyKTypa npoekTta (pUCyHok 5.2.2)
e CnoBapwu — CTpyKTypa AaHHbIX NPOeKTa; (PUCYHOK 5.2.3)
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Bknagka «IpoekT»

Moka3biBaeT NOrMYecKyto CTPYKTYpY NpoeKTa — rpynnbl nporpaMm, npoueayp, dyHKLMR 1 anrob6riokos
nonb3oBartensi, oTobpaxaeMbix B BUAE AepeBa NpoekTa.

OTKpbITb 3MEMEHT MNpoeKTa Ans pefakTUPOBaHWS MOXHO [BOMHBLIM LUEMYKOM MbilM MO MMEHMU
anemeHTa (puMCcyHok 5.2.1).

I

E|--- test_show_var_const_new
E@ Mporparde
----- main_5T
----- =5 main FED
----- %3] rnain_ FED_add_irv_for_K,
----- %3] mnain_FBD_add inv_all_type_var_for_k.

----- o quequegweges

..... 21

-] Mpousaypel

----- ®5] FED_add_irw_BD_var

----- @ FED_add i _BD_war_curent_wal

----- @ FBD_add_inv_Global_war_aray_const
----- @ FBD_add i _intermediate_war

----- @ FBD_add_inv_Local__war_array_const
----- =] FED_BD_var

----- @ FED_BD_war_current_wval

----- @ FBD_Global_war_array_const

----- @ FBD_intermediate_war

----- @ FBD_Local _war_arrap_congt

----- reset_BO_war

----- ST__BD_war_cumrent_val

----- ST__Global_war_array_const

----- ST__Intermediate_war

----- ST__Local _war_array_const

..... ST__ System_timer

%3] algoblock
f

| Eﬂpuen Dainel I @ CNOBagM I

PucyHok 5.2.1 — OkHo npoekTa. Bknagka «[poekT»

éBHMMAHME!!!

Mporpammbl B aepeBe npoekta (pucyHok 5.2.1, BeTBb «[lporpammbi») pacnonoxeHbl B TOM
nopsigke, B KOTOPOM OHU OyAyT BbINONMHATLCA. [NA TOoro, 4Tob6bl U3MEHUTb pacnosioXeHue
nporpamm, a, criegoBaTesnibHO, U NMOPSAOK UX 3anycka Ha BbINOJIHEHWE, AOCTAaTOYHO HaXaTb
NeBYH0 KHOMKY MbILWIM Ha UMEeHU TpebyeMoWu nporpaMmbl U, He OTNMYCKasA KHOMKY, nepeTawuTb
nporpaMmmMy Ha HY>XHYHO NO3ULUIO, MNOCIe Yero OTNYCTUTb KHOMKY MbILLUM.
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Bknagka «®annbi»

MokasbiBaeT n3nveckyto CTpyKTypy npoekta — rpynnbl oannos ®B n CT, otobpaxaembix B BUae

nepesa.

[BOMHBIM LLENYKOM MO MMEHM Kakoro-nnbo dpavina (pMcyHok 5.2.2) oTKpbIBAaeTCA OKHO Mporpammbl,
npoueaypbl, anrobnoka nnm yHKUUN, KOTopasi COAEPXXMUTCA B AaHHOM dhanne.

Bknapgka «CnoBapu»

2| x|

E-@ Vinnitsa_KE_Z fop
=R . Faine PEI

P @ z nszm dtb
= - P aiine CT
------ [T Z_02K514lg

PucyHok 5.2.2 — OkHO npoekTa. Bknagka «®annbi»

OTobpaxaeT CTPYKTYpY AaHHbIX NpoekTa (pUcyHok 5.2.3):

e cnucku rnobanbHbIX NEpPeMeHHbIX N KOHCTaHT

e 118 KaXgow nporpammbl 1 npouenypbl B[] — cnncku nokanbHbIX NePeMEHHbIX U KOHCTaHT

e AndA Kaxaon yHKumn OB — CnvCKM NoKanbHbIX NEPEMEHHbIX U KOHCTaHT, a TakKe BXOOHbIX W
BbIXOAHbIX NapameTpoB

e anA kaxpgoro anrobnoka ®B[l — cnvckn nokanbHbIX NEPEMEHHbIX U KOHCTaHT, a Takke BXOAHbIX U
BbIXOHbIX NapamMeTpoB

I

S Test ACP

----- 3 MNofSaneHee NepereHHEIE

----- 3 lMofaneHeE KOHCTAHTE

[—]I@ Mporparrae

G- 2% main

H@ Mpoueaype

C-2%] Marm

ﬁ Test

G078 MHMuManMsaumMs

----- T YHE LM

E-Ep ] Anrotnoku

=-f%8] BAP

----- f 1 BroaHeE NapareTpel
----- £ 3 Bri#oaHBE NapareTpel
----- 3 NokaneHelE NepeMeHHBIE
o[ 3 MokanbHele KoHCTaHTEI

EI’IpDEKT I Daine @ Cnoeapu

PucyHok 5.2.3 — OkHo npoekTa. Bknagka «Crnosapu»
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[BOMHBbIM LWEenykom no 0603Ha4eHUIO KaKOMy-J'IVIGO TUNa nofib3oBaTENIbCKMX OaHHbIX OTKPbIBAE€TCA
OKHO cnoBap4 And penaktmpoBaHUa COOTBETCTBYHOLWEro Tuna AaHHbIX.

@BHMMAHME!!!

NMonb3oBaTenbCckue AaHHbIe AN NporpamMm, npoueayp, PyHKLMM U anrobnokoB Ha sA3bike CT
Ha Bknagke «CnoBapu» He OTOOpaxarTcA, T.K. 3a[alOTCA HENOCPeACTBEHHO B TEKCTe
cooTBeTcTBYyloLero danna CT.

5.3 PaboTa c npoekTtom
5.3.1 Co3gaHue, OTKpbITUE U COXPaAHEHUE NpoeKTa
CosgaHune HOBOro nNpoekTa OCyLeCcTBASEeTCA KOMaHaon « HOBbIN MPOEKT...» B MeHI0 «®ann».
OkHO «Co3aaHue NpoeKTa» COAEPXUT HECKONbKO BKMNAAOK, NpMBEeAEHHbIX Ha pucyHkax 5.3.1 — 5.3.4.

Bknagka «O6wume»

Ha Bknagke cnegyeT BBECTM MMsS CO3[4aBaeMoro npoekTa, NyTb K kaTanory, B KOTOpOM OH Byaet
pacnonoXeH, n uenesyto nnardopmy — BbibupaeTcs U3 cnmcka 4oCTyMHbIX NnatgopMm.

CroHcTea npoekTa

O6wme l Ceask o E.ﬂ] EITna.u.Ka] Ku:u—rrpu:unnep]

P alin NpoekT a; |

Manka:

Mnardopra: CPBE TREI-SB-02 8.0 Linwe

v K.OHTpOAMpOBATE MCNONb3YEMBIE NEpEMEHHEIE

k. | OTrEHA

PucyHok 5.3.1 — OkHo «Co3gaHune npoekTta ». Bknagka «O6wwune»

MapameTp «KoHTponupoBaTb MCNOMb3yeMble NepeMeHHble» BIMSET Ha PEeXuM TpaHCrauun
npoekta. Ecnn aaHHbIA NapameTp yCTaHOBMNEH, TO TPAHCMSTOP NPOBepsieT Hanuume B 6ase gaHHbIX
BCEX MCMONb3yeMbIX B MPOEKTEe MepeMeHHbIX. B cryyae OTCyTCTBMS TakOBbIX TPAHCNSTOP BbiaaeT
coobLeHne 06 owmnbke 1 NpoLEeCC TPaHCNSALUN HAa 3TOM NPeEKpaLLaeTCs.

Bknapgka «CBsasb ¢ B1»

Ecnu npoekT co3sgaetca ons ueneBon nnatgopMbl KOHTponnepa, To Ha Bknagke «Csasb ¢ BO»
(pucyHok 5.3.2) cneayeT 3agath OONOSMHUTENBHbIE NAapaMeTpbl:

e [yTtb k B[] kaHana — nyTb k KaTanory, B KOTOPOM pacrnonoxeHa bl koHTponnepa

e |P-agpec — 3agaeT agpec KoMnbloTepa, Ha KOTOPOM OCYLLIECTBNSIETCA OTNaaka nporpamm.
IP-agpec BbIGUpaeTCcs U3 BbiNafatoLLero cnmcka.
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MapameTp ucnonb3yeTca Npu NoKarbHOW oTnaaKke nporpamMm, ecnu paspelléH oomMeH JaHHbIMU
c Bl ctaHuum onepaTtopa (pasgen 5.6.5 «CBsasb ¢ B»).

e [lopT — HOMep nopTa, 4Yepe3 KoTopbin cepeep Bl GyaeT cBssbiBaTbCA C OTNagyukom. Ecnv nopt
yKasaTb paBHbIM Hynto, To cepBep B[l He cmoxeT cBssaTbCAa C oTnagdumkom. [lapameTp
NCNoNb3yeTcsl NpWU foKanbHOW OTnagke nporpamm, ecnv paspewéH obmeH ¢ B[ craHuwm
oneparopa.

CroMcTRa NpoekTa §|

Ofwme CeaAzechbll l EITna.u.Ka] KDHTpu:unnep]

Myte & B kanana:

IP-anpec: 192.9.200.78 ~|  Mopr: |0

OF. | OTrieHa |

PucyHok 5.3.2 — OkHo «Co3gaHune npoektar». Bknagka «Cesasb ¢ B»

WNcnonb3yss 3HadeHust napameTpoB «IP-agpec» u «lopT», oTnagyvk UMWUTUPYET KOHTPOMnep, C
KOTOpbIM CBsi3biBaeTcsi cepeep B[l ctaHuumn onepatopa.

@ BHMMAHMUE!!!

| Mpu pa6ote NCP B aBTOHOMHOM pexiMe rosisi BBoaa |P-afpeca v nopTa He[oCTyMHL. !

Bknagka «OTnagka»

Bknagka «OTtnagka » (pucyHok 5.3.3) cnyxuTt Ons 3agaHus napamMeTpoB, BNMSIIOLMX Ha npouecc
oTnagKku npoekTa.

Beinagawowmii  cnucok «Pexum» nossonser BblOpatb OOUH M3 TPEX PEXUMOB BbIMNOSHEHUSA
oTnaxueaemon nporpammbl: «PyyHOM», «ABTOMarnyeckumn» u «BbinonHeHune B peanbHOM
BPEeMEeHU».

|_|pl/l Bbl60pe aBTOMAaTU4YEeCKOro peXxumma BbINMOJIHEHNUA CTAHOBATCA [OOCTYMHbIMU MNepeKn4yaTtenn
«BblnonHeHne no waram» 1 «BbinofIHEHUe Mo Uuknam». B atom cny4yae CTaHOBATCA aKTUBHbI
CooTBEeTCTBYOLLME UM NOJA BBOAA «BpeMﬂ Mexay waramm» n «BpeMﬂ MeXay UnKnamum».

MapameTp «BpeMs Mexay waramu» onpegensieT BPEMEHHOW WHTepBan MeXdy OKOHYaHMeMm
npeabiayliero wara U Hadanom HoBoro wara. [MapameTp BnusieT Ha aBTOMaTUYeCKyl OTnaaky B
MoLIaroBoM pexume.

I'IapameTp «BPEMSI Mexany uunKknamm» onpegendetr BpeMeHHOIZ nHTEepBasn mMexay OKOHYaHUEM
npegblgyuero Uuukna n Ha4ariom HOBOro uukna. I'IapameTp BnnAeT Ha aBTOMaTUYECKY0 OTNnaaky B
UMKITMYECKOM pexnme.
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CeoRcTEa NpoEKTa

REITHHES

PucyHok 5.3.3 — OkHo «Co3saaHue npoektay. Bknagka «Otnagka»

MepekntoyaTtens «BbiNonHeHMe 3a4aHHOTO KONMYECTBA LMKIOB» MO3BONSAET BblOpaTh PEXUM
BbINOMHEHUS] 33a4aHHOrO KOMWYecTBa LMKIOB, NPU 3TOM [OOMMKHO CTAHOBUTHLCSH  AOCTYMHbIM
cooTBeTCTBylOLWEee Mone BBoda «KomuuyecTBO UMKNOB», KOTOpPOE onpenensieT, CKonbko OyaeT
BbINOSHEHO LIMKIOB B aBTOMATUYECKOM peXumMe A0 BbinonHeHust komaHabl «Maysa». 9ToT napameTp
BbINOMHSAET DYHKUMIO TOYKM OCTaHOBa, aKTUBM3MPYIOLWENCS MOCne BbIMOMIHEHUS 3a4aHHOro
KONMYecTBa LIMKIIOB.

Mepeknioyvatenb «ABTOCTaApT» MO3BONSET 3a4aTb PeXuMm 3anycka nporpamMmbl rnocne nepexona B
oTnagky. MNMpu BKIOYEHHOM NepekniovaTene nocne nepexoaa B pexuMm OTnagky NpoUCXoauT 3anyck
nporpamMmel, Mpu BbIKMIOYEHHOM MNepekniovaTene NponucxoanT nepexos oTrnagymka B pexum "naysbl”

Bknagka «KoHTponnep»

Bknagka «KoHTponnep» (pucyHok 5.3.4) obecneunBaetr 3agaHue napamMeTpoB CBHA3N C
KOHTPONNEepoM, Takux Kak |IP-agpec n Homep nopTta, UCNONb3yeMbIX ANsi CBA3M C KOHTPONEPOM B
pexume yganeHHon oTnaakum u Nnpy nporpammupoBaHmmn koHTponnepa ns UCP KPYTOJl.

BkntouyeHrem nepekntovatens «YaaneHHas oTnagka» obecneynBaeTcs Bolbop pexuma, B KOTOPOM
oTrnagka nporpaMm nonb3oBaTens 6OyaeT NpovM3BOAMTLCS HEe B NOKaNbHOM  OTragyvke,
aMynupylowieMm paboTy KOHTpornepa, a B peanbHOM KoHTponnepe. [lpy 3ToM CTaHOBWTCS
[AOCTYMHbIM BbiNagarowwuin cnucok «Pexxum otnagku» v nepekntoyatenn «MHuLmManusaums cpenbl
NCMONHEHUs Npu 3anycke» n «KABToMatuyeckoe oGHOBIIEHUE NporpaMmmy.

Boinagatowmnn cnmcok «Pexum oTnagku» nossonsieT Bbl6paTb OOVH N3 PEeXMMOB: OTNagka «C
OCTaHOBKOWM KOHTpoOJiiepa» 1 otTnagka «be3 ocTaHOBKM KOHTponnepa».

B pexume oTnagku 6e3 0CTaHOBKM Ha KOHTPOINEepe AOSKHA 3anyckaTbCs KONusA cpeabl UCMONMHEHNS,
B KOTOPOW COBCTBEHHO M ByAeT NpoucxoauTb oTnaaka. MNpu 3TOM BXOAHbIE NepeMeHHble CUCTEMHOM
6asbl aHHbIX MPUHUMAIOT peanbHble 3Ha4YeHus, HO Bblaaya ynpasnsawoLLmnX BO3AENCTBUI 3anpeLleHa,
T.€. 3aMNnUCb B BbIXOAHbIE NEPEMEHHbBIE HE BNNAET Ha BbIXOAHbIE CUTHANbI KOHTPOMMepa, 3a CYET Yero
He HapyLlaeTcs ero HopMarnbHas paborTa.

B pexume oTnagkm c OCTaHOBKOM KOHTpONfiepa KOMuUs cpedbl MCMONHEHUS He 3anyckaeTcs, U
oTnajgka Npou3BOAMTCS B OCHOBHOW cpefe WCMOMHEHMs!, KOTopasi NepeBOANTCS B PEXUM OTNagKku C
BO3MOXXHOCTbIO BbIMOSIHEHWS MpOorpaMmMbl MNofb3oBaTens no waraMm 1 no uuknam. MNpu 3Tom Bbligaya
yNpaBnsoLWmMX BO3OENCTBMI paspeLlleHa U npu 3annucy 3HavyeHun B BbIXOOHblE NepeMeHHble ByaeT
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nponcxoanTb (*)OpMVIPOBaHVIe COOTBETCTBYKOLLUX BbIXOAHbIX CUrHaroB KOHTpoJsiepa nocre
3aBeplieHnAa UuKna BbINOJNTHEHUA NporpamMmbl.

CozpaHue npoexKTa

192.168.200.199

Bes OCTAHOBKMW KOHTpOANEpa ||

PucyHok 5.3.4 — OkHo «Co3faHue npoekTa». 3aknaaka «KoHTponnep»

BknioueHne nepekntovatens «MHUUManusaumsa cpeabl UCMONTHEHUA NpuU 3anycke» obecneynBaeT
cBpOoC COCTOSIHUSI cpeabl UCMONHEHUST KOHTporepa (B KOTOPOW NPOU3BOANTCS OTNagka) B UCXOOHOE
COCTOSIHME NPV BXOAE B PEXMM OTNagku (C6poc NPOMCXOAUT TOMNbKO AN BHYTPEHHUX NepeMeHHbIX).
BbiknioyeHne OaHHOrO nepeknioyaTens OCTaBfsieT TeKylllee COCTOsiHME cpedbl UCMONHeHus 6e3
N3MEHEHUSI MPU BXOAE B PEXUM OTNaaKW.

BkntoyeHne nepeknioyatens «ABTOMAartM4yeckoe OOHOBIEHME nporpamm» OTKIYaeT 3anpoc Y
nonb3oBaTens NoATBEePXKAEHNS 0 HEOGXOAMMOCTM 3arpy3ku NporpamMm.

éBHVIMAHI/IE!!!

Ons pexunMma oTnagku «be3 0oCTaHOBKM KOHTpo-mnnepa» nepekno4varenu «MHnumanusaums
cpenbl UCNOJIHEHUA MNPU 3anycke» U «ABTOMaTn4yeckoe obHOBNEHUe nporpamMmm» BcCeraga
BKJ1lOYEeHbl N X COCTOAHNE UBMEeHUTb HEeJ1b3A.

Mocne 3akpbiTva okHa «Co3paHue NpoeKkTay B kaTanore npoekta 6ygeT co3gaH dann npoekta — hann
C MMEHeM npoekTa 1 paclumpeHuem *.fop.

B MmeHIo «Pann» pacnosnoxeHbl 1 gpyrve komaHabl Ans paboTbl ¢ MPOEKTOM.

e  «OTKpbITb MPOEKT...» — [AaHHaa KoMaHda npegHasHadyeHa ana  OTKPbITMS  yXKe
cyliecTBytowmx npoekToB si3bika KPYIOJ1. [Npu 3TOM Ha 3KpaH BbIBOAUTCA CTaHOAPTHLIA gManor
OTKpbITUA parna, B KOTOPOM crieqyeT ykasaTb Tpebyembin bann npoekta

e «COXpaHUTb NPOEKT» — Mo AaHHOW KoMaHae Npou3BOAWUTCS coxpaHeHue daina npoekTa
C YY4ETOM BCEX CAENAHHbIX WU3MEHEHUN

¢ «3aKpbITb NPOEKT» — [JaHHaA KOMaHOaA 3aKpbIBAET TEKYLLMIA OTKPbITbIA NPOEKT

¢ «CBoMcTBa NpoeKTa» — [daHHag KOMaHOa Mo3BOSiSeT MPOCMOTPETb CBOWCTBA TEKYLLEro
OTKPbITOro MpoeKTa U, Npu HeobXoaUMOCTU, U3MEHUTL MX. [Npn 3TOM Ha akpaH OyaeT BbiBeAeH

OKHO «CBOMCTBa NpoekTa» (PUCYHOK 5.3.5). 3TO TO XXe caMoOe OKHO, KOTOpOoe MUCMoNb3yeTcsa Ang
co3aHus npoekTa.
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CeoHcTEA NpoEKTa

O&wme | Ceast c E,D.I Ornagra | Konrponnep

P aiin npoekTa; I_EDpMDBD_TF'I_K'I fbp

Mank.a: ID:'&temp'\I.IJH1 [K1.K2] |

Mnareoprda:

|7 KDHI'FIDHHFIDBEITb HMCNONESYEMBIE NEPEMEHHEIE

k. I OTreHa

PucyHok 5.3.5 — OkHo «CBoncTBa npoekTa»

@BHMMAHME!!!

Ecnn UCP ¢yHKUUOHMPYET B aBTOHOMHOM pEeXUMEe, TO MNpPU MOMNbITKE OTKPbITb MPOEKT,
co3fgaHHbll Aana nnaropm "BepxHero" ypoBHSA, OyaAeTr BbiAAHO npeaynpexneHue o
HEBO3MOXHOCTU paboTbl C MPOEKTOM ANA AaHHOW NnaTdopMbl U NPOLECC OTKPbI TUSI MPOeKTa

6yaet npepsaH

5.3.2 CosgaHuve, OTKpbITUE 1 COXpaHeHue (haiinoB npoekTa

CospgaHvne HoBOro darna B NPOeKTe NPOWM3BOAMTCA NpWU MOMOWM KOMaHAbl «HOBBIW...» M3 MEHI
«®ann». [Npn 3TOM Ha akpaH byaeT BbiBegeHo okHO «Co3aaTtb» (pUCyHOK 5.3.6).

Cospate. ..

oK E O

MNpouegypa P yHELMA Anrofnok, Fain CT
TEN e PRI

ok | omess |

PucyHok 5.3.6 — OkHo «Co3gaTb»

B paHHom okHe cnegyeT BblbpaTb Tpebyembii Tun avina u B none «WUmsa cpanna» BBeECTU
Heobxogmmoe nms.
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@BHMMAHME!!!

NMPABUNTA HAMMEHOBAHUA MPOrPAMM, NPOLIEQAYP U ®YHKLIUM:

a) Wma moxet cogepxaTb OyKBbl TaTUHCKOro U pycckoro andasuTtoB, uudpbl U CUMBOIN
nogvyepKnBaHus

b) Wmsa Bceraa HaunMHaeTcs ¢ OyKBbI JTAaTUHCKOrO Unun pycckoro andgasuta

c¢) [OnuHa nmeHun — He 6onee 79 CUMBOJOB.

B meHIo «Pann» pacnonoxeHbl Takke N Apyrne Komanabl ang paboTbl ¢ hainamm:

¢ «OTKpbITb...» — AaHHAaA KOMaHAa npefHasHa4vyeHa Ans OTKPbITUS yXKe CyLLeCTBYHLIMX dannos
npoekTa. [pn aTOM Ha 3KpaH BbIBOAUTCA OKHO «OTKPbITb» (pPUCYHOK 5.3.7), B KOTOpPOM crieqyeT
BblGpaTh Tpebyemble hannbl.

OTEpHTE

| FreqDivBy2 |_ |

FreqDivBy2.dib

=)

FreqDivBy2
P atine PEI[* dfb) =)

PucyHok 5.3.7 — OkHO «OTKpbITb»
Cnucok Bbibopa «Tun cpanna» nossonsieT 3agatb TN dannoB npoekra — dannel b nnn
dannbl CT.
o «CoxpaHUTb» — [aHHasa KoMaH4a CoXpaHseT TEKYLUMA OTKPbIThIN dhainn npoekTa.

e «CoOXpaHUTb KakK...» — JaHHasi KOMaH4a NO3BONSAET COXPaHUTb TEKYLUMA OTKPbITbIN thann OB

nnu CT nog apyrum umeHem. NMpu BbiGope kOMaHAbl BbIBOAUTCS AManoroBoe okHo « CoxpaHuTb
kak» (pucyHok 5.3.8)

CoXpaHuTh KaK._.

|9 FreqDivBy?2 | =

FreqDivBy2. dib

FreqDivBy2
P aiine PEI[ dib) -

PucyHok 5.3.8 — OkHO «CoxpaHUTb Kak»

B none «Uma c¢anna» cnegyet 3agaTtb HOBOe MMs Tekywlero camna. lNpun aTom nporpamma,
npoueaypa, OYHKUMA unm anrobriok, CoxpaHeHHble B dbaife C HOBbIM WMEHEM, He OyayT

IMPOEKT 5-9



SCADA KPYT — 2000

aBTOMaTU4YeCKM BKIIOYEHbI B COCTaB NpoekTa. [Ans BKMHOYEHMS UX B MPOEKT Heobxoaumo
BOCMOMb30BaTbCs KOMaHAoM «OTKPbITb.

e «CoxpaHuUTb BCe» — KOMaHAa COXpaHAET BCe OTKPbITble dhansbl NPOEKTa.
e «3aKpbITb» — KOMaHa 3aKkpblBaeT TEKYLLUNIN OTKPbITLIN dhans.

5.3.3 Co3gaHue nonb3oBaTenbCKUX AaHHbIX

Cpena paspaboTkum noaaepmMBaeT BO3MOXHOCTb CO34AHUSA KOHCTaHT, MepeMeHHbIX, NapaMeTpoB
dYHKUMIA 4Ns UCnonb30BaHNA NX B AaNbHENLWEM B KayecTBe 00bI4HbIX arnemeHToB OB/,

JlokanbHble nonb3o8ameribckue 0aHHble — 3TO AdaHHble, 00nacTb BUAMMOCTU KOTOPLIX OrpaHuyeHa
cxemon ®B[1, Anga koTopon OHU co3faHbl. B aToM cnyyae:

¢ [lepemeHHble MOryT ucnonb3oBaTbcs B cxeme OB[1 B kayecTBe 06bIMHOMO 3rieMeHTa CXxeMbl TUNa
«lMepemeHHasn»

e KoHcTaHTbl MOryT ucnonb3oBatbcs B cxeme OB/l B kavyecTBe 0ObIMHOrO anemMeHTa cxeMbl Tuna
«KoHcTaHTa»

o [lapameTpbl yHKUUU MOryT ncnorb3oBaTbcd B cxeMe OB[] B kadecTBe arnemMeHTa cxembl Tuna
«MapameTtp yHKUMM». Mpn 3aTOoM napameTpbl YHKUUW LOCTYMHbI TONbKO Ana cxem ®B[,
ABMSIOLLMXCA NONb30BaTENBCKUMN (PYHKLNAMMU.

InobarnkHbie nonb3oeamernibckue 0aHHble — 3TO AaHHble, 06nacTb BUMAMMOCTU KOTOPbIX BECb MPOEKT,
T.€. UX MOXXHO MCMOMb30BaTb B NoboN nporpamme, npoueaype, dyHkunn nnm anrodnoke O vnm CT
npoekta. B atom cnyyae:

e B cxeme OB[l oHM wucnonb3ywTca Kak oO6blMHbIE 3nemeHTbl Tuna «llepemeHHas» wnu
«KoHcTaHTa»

e B nporpamme, npoueaype, dyHkumm nnu anrobnoke CT - B KadecTBe 0OblYHbIX OnepaHaoB
TMnoB «lepemeHHas» nnn «KoHcTaHTar.

CosgaHve © pepakTvpoBaHue rnobanbHbIX W NoKanbHbIX MOMb30BATENbCKUX AaHHbIX B LENoM
WOEHTUYHO U OCYLLUECTBNSAETCA C MOMOLLbIO CrioBaps COOTBETCTBYIOLWEro Tuna pAaHHbiX. Hwxe
NPUBOAMUTCA NPUMeEpP Co3aaHNs cnuncka rnobarnbHbIX NepeMeHHbIX.

Ans Toro, 4tobbl OTKPLITL CrNOBapb rMobanbHbIX NEpeMeHHbIX, crieqyeT caenatb ABOWMHOM LLEnyoK
MbILWbIO NO 0603HayYeHuo «FnobanbHble NnepeMeHHbIe» Ha BkNagke «CnoBapu» OkHa NpoekTa, nocne
Yero OTKPOETCsl OKHO crnosaps (pUcyHok 5.3.9).

ARG_TEMP
ARRAY_TEMP Bew
POZ_11 Bew E110 0
|Poz_12 Bew H120 0
|5TOR '

PucyHok 5.3.9 — OkHo «[MMo6anbHble nepeMeHHbIE»

Cnunckn rnobanbHbIX NEpEMEHHbIX 0TobpaxatoTca B TabnmyHoM chopmate. Tabnvua cocTouT mns Lwectu
nonewn:

e «Neo» — NOPSIAKOBLIA HOMEP 3anncu
o  «UNmsa» — UMS NepeMeHHon
o «Tun» — TWN 3HaYEeHNs NepemMeHHomn
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e «3Ha4yeHue» — 3HAYEHWe nepemMeHHon

e «Pasmep» - ecnu 3HayeHue 3TOro napameTpa Gonblue Hyms, TO co3aaBaemas nepemMeHHas
Ha caMoM gene 6yaeT SABNATbCA MacCUBOM C pa3MEPHOCTLIO, 3aaHHON B AaHHOM Morne, a none
«3HayeHune» GyaeT UrHopMpoBaTbCA

o «KommeHTapun» — ncnonb3dyetcsa Ansa 3agaHus KpaTtkoro KOMMEHTapus K nepeMeHHON.

[ns paboTbl CO CrioBapeM WUCMONb3yeTCsi KOHTEKCTHOE MEH0, MOSIBMSIOWEEcs Npu HaxaTum B OKHEe
crnoBaps NpaBoW KHOMKU MbILLN:

e «[lobaBUTb CTPOKU» — CO3OaHME HOBOW nepemeHHon. B Tabnuuy 6ymetr gobaBneHa HoBas
nycTas CTpOKa, B KOTOPOM MOXHO 3a4aTb NapameTpbl CO34aBaeMOV NepemMeHHoM

e «YOanuTb CTPOKU» — yaaneHue kakom-nubo nepemeHHon. [Ana yaaneHus cregyeT BblOeNUTb
CTPOKY, COOTBETCTBYIOLLYIO yAansaemMon nepeMeHHOW, 1 BbiOpaTb AaHHbIA MYHKT KOHTEKCTHOrO
MEHI0

[na BBOAA AaHHbIX cneayeT BblAenuTb TpebyeMyto sueiky U HaxkaTb Ha knasuwy «BBog/Enter» nocne
4yero siyeilka nepexoauT B PexuM peaakTUpoBaHUs; NOBTOpPHoe Haxatue «BBog/Enter» npuBoauT K
BbIXOAY M3 pexuma peaakTMpoBaHUsl C COXpaHeHneM caenaHHbiX n3aMeHeHun. Knaeumwa «Esc» — Bbixoq
N3 pexvma peaakTupoBaHUs C OTMEHOM caenaHHbIX U3MEHEHWUIA.

Mpn pabote B okHe «[MobanbHble MNEepeMeHHbIE» NOAAEPXKUBAKTCA CTaHAApPTHble YHKUMK
konupoBaHus B bydep obmeHa Windows 1 BCTaBku AaHHbIX U3 Bydepa, oTMeHa NocrneaHnx caenaHHbIX
n3ameHeHnn (npu nomowm KomaHabl «[lMpaBka\OTMeHUTbY), a Takke @YyHKUMA KOHTpOns 3a
KOPPEKTHOCTbIO BBOAUMbIX AaHHbIX (Hanpumep, He gonyckaeTcsa BBo4 OyKB vnun oTpuuaTenbHbIX Ynucen
B none "Paamep").

5.3.4 TleyaTb UCXOOHbLIX TEKCTOB NporpamMmm

CosgaHHble dannel OB n CT MoxHO pacnevaTtaTtb Ha npuHTepe. [na aToro ncnonb3dyeTca KomaHaa
«Meyvarb...» MeH0 «Dann».

[ns Bbibopa npuHTepa 1 ynpasneHus nevaTbio ucnonbayetcst okHo «lMevatb» (pucyHok 5.3.10).

PucyHok 5.3.10 — OkHo «[NevaTb»

5.3.5 HacTponka napameTpoB neyaTu

OkHO «[1ONONHUTENbLHO» MO3BONSET 3adaTb AOMONHUTENbHbIE napamMmeTpbl Hymepauun CTpaHul npu
nevyaTtu n opraHn3oBaTb Ne4vyaTb HECKOJIbKMNX (*)aVIHOB B nopsaake, onpeagendemMom nosb3oBaTtesieM.
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[na goctyna K 4oNOnNHUTENbHBIM NapamMeTpam nevatn Heobxoammo B okHe «lMeyvaTtb» (pucyHok 5.3.10)
HaXkaTb Ha KHOMNKY «[ONONMHUTENbHO».

5.3.6 dopmupoBaHue cnmcka annos 4nsa nevatm

Ona dopmmnpoBaHns cnvucka annos Ana neyvatm HeOGXOAMMO BOCMOMb30BaTbCA BKNagkon «Pannbi»
(pycyHok 5.3.11) B okHE «[JONOSTHUTENbLHO.

JloNnoAHHTENLHD

AN dfb

MAIMT. b

kM2 dfb F1213 GORT1.dib
F1213_GOR1.dfb F1314_GORZ.dfb

F1314_GORZ.dfb
F1415_GOR3.dib
P1516_GOR4.dib

F1415 GOR3.dfb

F1516_GOR4.dib

F1617_GOR5S.dib

F1617_GORS.dib
F1718_GORE.dib
F2021_4MFO01.dfib
F2122_4NFO02.dfb
P23 AMFO03.dib
FPZ324 4WFO04.dib
P3031_4HEOO1.dib
P3132_4MBODZ dfb
P3233 4NBOO3.dfb
F3334_4HEBO04.dib
P3435_Savel Talarm. dfib
PS051 4MRO01. dib

PucyHok 5.3.11 — OkHo «[JononHutensHo». opMmnpoBaHmne cnmcka annos Ans nevatu

B cnucke «Bce cdannbl npoekTa» cogepxatcsa mMeHa dannos, COAepXKalumecsa B NpoeKkTe
B cnucke «BbibpaHHble dannbl» cogepxarca nmeHa annos, KOTOPbIA NONb3oBaTENb NpegnonaraeT
BbIBECTU Ha nevaTtb.

YnpaBneHue coaepXMMbIM CIIUCKOB OCYLLIECTBIISETCA NPU NOMOLLM CReayroLwmnx KHOMOK:
o «Jlo6aBuUTbL» — [ODABNSET BblgeneHHble UMeHa dhannoB B crnvcke oainoB NpoekTa B KOHEL,
cnuvcka BblGpaHHbIX hannos
«YpanuTb» — yganseT BblAeneHHbI dhann n3 cnucka «BolbpaHHble dannbi»
«BblaennuTb BCcE» — BblAENSET BCe dhalsibl B CUCKE (halsioB NpoekTa
«COpocuTb BCE» — CHMMAET BblaeneHune dannos B cnucke «Bce dannbl npoekTay
«BBepx» — nepemeLyaeT BblgeneHHbIn dhann B cnmucke «BbibpaHHbie dhannbl» Ha O4HY NO3ULMIO
BBEPX
e «BHU3» — nepemeLlaeT BbiaeNeHHbIN danin B cnucke «BoibpaHHble dhannbl» Ha ogHy NO3nLMIO
BHU3
e «O4YUCTUTBb CNUCOK» — yaansaeT Bce hannbl U3 cnucka «BolibpaHHble dannbi»

éBHMMAHME!!!

Ecnu cnucok «BblbpaHHblie ¢hainbl» nycT, TO NPOM3BOAUTCS Ne4vaTb TEKYLlero akTUBHOIO
AOKYMeHTa
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5.3.7 HacTpo¥ika Hymepauumu CTpaHuL Npy nevaTtu

[na BbINONMHEHUA HACTPOWMKM MNapamMeTpoB HymMepauun CTpaHuy, HeoOGXOAMMO NepeviTM Ha BKNaaKy
«MapameTpbI» (pUcyHOK 5.3.12) B OKHE JONOMNHUTENbHBIX NapaMeTPoB nevaTu.

JlonoAHHTENLHD

PucyHok 5.3.12 — HacTpovika napaMmeTpoB Hymepauumn CTpaHuLy

[aHHas Bknagka no3BonseT 3afaTth crefyowme pexnmsl HyMepaunum cTpaHuL,:
e bBe3 Homepa
e CkBO3HasA

o Hymepauusa ctpaHuy gnsa kaxgoro ¢anna
Ecnun BbibpaHa Hymepaumsa cTpaHuy ans kaxgoro danna, 7o Heobxogumo 3agatb dopmart
Homepa CcTpaHuLbl. Bo3amoxeH BbIGOp 0gHOro n3 cnegyrowmnx opmaToB HOMepa CTpaHuL:

=  <Ne Pasgena>-<Ne Ctp>.
= <Wmsa panna> (<Ne Ctp> u3 <Bcero ctpaHu>)

BoamMoxHa Takke HacTponka HayarbHOro 3Ha4eHMs HoMepa CTpaHuLbl NP CKBO3HOW HymMepaLmu unm
HOMepa pasfena B pexume Hymepauuu ang Kkaxgoro gainna.
Onsa HarnsgHocTy B none «MpumMepbl» BbIBOAATCS NpUMEPbl HyMepaumm CTpaHuy,

éBHMMAHME!!!

B cnyuae, korga nonb3oBaTens BblGpan TONbKO 0AWMH dhann Ans nedarM unu Korga Crnucok
Bbl OpaHHbI X pannoB NyCcT, peXXMM Hymepauumu cTpanuy «ns kaxaoro darna He 4OCTYNEeH»

Ha Bknagke «[lMapameTpbl» BO3MOXHO OCYLLECTBUTb HaCTPOWMKY MOMOXEHWA HOMepa CTpaHuubl Ha
nucte. [na aTtoro HeobxoAMMO BOCMOMb30BATLCA pPacKpbiBaOLWMMCA crnnuckom «PacnonoxeHue»,
KOTOpbI NpefoCcTaBnsaeT cneaylolmne BapuaHTbl Bblbopa pacnonoXeHus Homepa CTpaHuLbl:

e CneBa — HOMep pacrnonaraeTcs Mo fieBoMy Moo CTpaHuLbl
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CnpaBa — HOMep pacnonaraetcs nNo NpaBoMy MOJIK0 CTPaAHULbI

CBepxy — HOMep pacnonaraeTcsa No BepxXHeMy Mok CTpaHULbl

CHu3y — HOMep pacrnonaraeTcs No HWKHEMY MO0 CTaHULbI

Mo KOPOTKOW CTOPOHE — HOMEp pacnonaraeTcs b0 CHU3Y NPU KHWKHOW OpUeHTauun nucra,
nnbo cnpasa npu anbboMHOWM opreHTauun

e [lo agnuHHOM CTOPOHE — HOMEp pacnonaraeTcs Mo cnpaBa NPU KHWKHON OpUEeHTaLun NncTa,
nun6o cHM3y Npu anbboMHON OpueHTaLmMm nNncTa.

Bknagka «[MapameTpbl» N03BONSAET Takke HACTPOUTL OTOBpakeHNe MapkepoB nepexoaa.
Mapkep nepexofa —aTo ykasaTesb, NOKa3bIBaOLLMIA C KAKOro NIMCTa U Ha Kakow NIUCT MAET NINHUS CBA3M
Ha cxeme PB[]. M3o06paxxeHne mapkepa nepexoaa npuBeaeHo Ha pucyHke 5.3.13

b &
i

PucyHok 5.3.13 — Mapkepbl nepexoga

dopmaT HoMepa Mapkepa nepexoaa 3aBUCUT OT NapaMeTPoB HyMepaLuy CTpaHuL.

B cnyyae, korga BbibpaH pexumM Hymepauun «be3 Homepa», Mapkepbl HYMEPYIOTCS YCaMK, HauYMHas
C eavHUUbI.

Korga BbiGpaH pexum Hymepaumn «CKBO3Hasi» unn «na kaxporo camna»HoMep mapkepa umeet
cnegywowmin popmart:
<Ne ctpaHuubI>.<N2e mapkepa>

Ha Bknagke «[lapameTpbl» € nomolublo nepeknioyatenen B rpynne «Mapkepbl Ha cxemax ®BO»
cnegyeT 3agaTtb pexunm oTobpaxeHnsa MapkepoB nepexoaa.

e [lokasbliBaTb/He NoKasblBaTb MapKepbl
e [lokasblBaTb/He NoKasblBaTb rpaHuLbl MapKepoB

@BHVIMAHVIE!!!

IOnsa koppekTHOn paboTbl (pyHKLMM nevyaTn Heob6xoaMMo ucnonbL3oBaTh AparkBep C NoAAEPXKKOW
PCL (Printer Common Language).
lMpwn ncnonb30BaHUW APYrMx ApanBepoB NpaBuUIIbHOCTb paboTbl PYHKL MU HE rapaHTUPYETCS.

MapameTpbl CTpaHuubl (OpMeHTauus, pasMep 1 OTCTYMbl MO KpasM fMcTa) yCTaHaBMMBaAlOTCA B OKHE
«MapameTpbl cTpaHuubl» (pucyHok 5.3.14), koTopoe BbI3biBaeTca Mo komaHae «lMapameTpbl
CTPaHULbI...» MEHIO «DPanny»).
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[lapame Tpbl CTPaHH LI

—Bumara

FPasrep:

Mogaya: I Monaya Gumari ;I
— [ p{EHTAUMA ManA [Fard]

% KHumHan AEEDE: |1 0 OpaBne: I'I 0
I I'I 0

€ AnetomHan geprHes: |10 HM#HEE:

] I OTreHa | |-||:IHHIE-'|:I...|

PucyHok 5.3.14 — OkHo «[lapameTpbl CTpaHWLbI»

OueHuTb, kak 6yaet BbirnagetTe cxema OB unu tekct CT B "OymaxHOM" BapMaHTe MOXHO NO KOMaHAe
«MpeaBapuTenbHbIN NPOCMOTP» MeH0 «®anny (npumep Ha pucyHke 5.3.15).

| Medmon

Page |

PucyHok 5.3.15 — OkHO npeaBapuTenbHOro NpocmMoTpa nexogHom nporpammsl KPYTOJ1
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5.4 PepaktnpoBaHue annoB npoekTa

5.4.1 PepaktupoaHue annos CT

5.4.1.1 O pepaktope CT

Penaktop gannos CT (pucyHok 5.4.1) npeacraensieT co60N TEKCTOBLIN peaakTop ¢ CTaHA4apTHbIMU NS
Windows-npunoxeHuss BO3MOXHOCTAMM MO CO34aHUI0 U pedakTUpoBaHUKD TekcTta. B yacTHocTw,
noggepxunsatotca oyHKUMM konupoBaHua (rnaBHoe meHo «lMpaBka\KonupoBatb») B 6ydhep obmeHa n
BctaBka («lMpaBka\BctaButb») 13 Oydepa obmeHa parMeHTOB TeKCTa; OTMEHa CAenaHHbIX
nameHeHui («NMpaBka\OTMeHUTbL») U BO3BPaT OTMEHEHHLIX Aencteui («MpaBka\BepHyTb»).

Z_02K514

Nporparma 2z OZE314

Harsmno
nai3=Tpeh (nndd 6, o340, onald)
Ecax 1=nonS3suue (nand39)

{

message ("02KE314d ARapMAHHN OCTASHOE HOTIS SsiyHToOR™)

1
nnd336e=monl0l |onllZ |on335

nnii7=ends |oeidd |Endd

nn338=mn3d36 [mm33’d
nn336=nnld36 |onll0 nonlle lonlll (oold?
nn339=onl08 [onll17 lonll5 [onlld |omll3
nn33e=nnlddc|nnildo

PucyHok 5.4.1 — Pegaktop CT

5.4.1.2 lNowuck n 3ameHa

B pepaktope CT peannsoBaHbl hyHKLMM NOUCKA U 3aMEHbI 3afiaHHbIX (hparMeHToB TeKCTa.

NMouck TekcTa

Mouck dparmMeHTa TekcTa NPOM3BOAMTCA Mpu nomowm komaHabl «HanmTu» B meHwo «lpaBka» C
BbIBOAOM Ha 9KpaH COOTBETCTBYHOLLEro Ananora (pUcyHok 5.4.2).

PucyHok 5.4.2 — OkHO nowucka

Onsa noucka MNonb3oBatenb gomkeH B none «HanTu» BBeCTU TEKCT, BbiOpaTb MecTononoxexve («B
cdanne»/ «B npoekte») n HanpaBneHue («BHu3»/ «BBepx»), a 3aTem HaxaTb knasuwy «Hantu
panee». MoMck BBEAEHHOW CTPOKM HayMHaeTcs C Mo3nuum, B KOTOPOW HaxoAWUTCH Kypcop B OKHe
nporpaMmbi.

B cnyyae yctaHoBkM yTOudHsOWEro napameTpa «TONMbKO CNOBO LENUMKOM» (PUCYHOK 5.4.2)
noapasymeBaeTCsi, YTO UCKOMOE CMOBO OTAENEHO OT BCEX OCTafbHbIX npobenamu. o ymonyaxuio
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3TOT NapaMeTp He yCTaHOBIEH U, B o6LLeM criyyae, NoucK NPou3BOAUTCS NO BCEMY TEKCTY, 6e3 yyeTa
pasgeneHus cnos npobenamu u pernctpa Gyks.

Ecnn B TekcTe HampgeTca xoTa 6bl OOHO CNOBO, COOTBETCTBYHLLEe BBeAeHHOMY obpasuy, nouck
npepBeTcs, a HauAeHHbI oparmMeHT ByaeT BblgeneH.

B meHio «lMpaBka» ecTb KomaHaa «HanTtu ganee», no3sondawowas NpoaosmkaTb MOUCK 3a4aHHOMo
parmeHTa TekcTa 6e3 BbiIBOAa OKHa Auarnora.

3ameHa TekcTa

3ameHa WCKOMOro parMeHTa TeKCTa Ha 3aJaHHbI MPOM3BOAUTCA MpM MOMOLUM  KOMaHAbl
«A3MeHUTb...» MeHIo «lpaBKa» C BbIBOLOM Ha 3KpaH COOTBETCTBYHOLLErro gmnanora (pucyHok 5.4.3).

JamMeHUTL

PucyHok 5.4.3 - OkHO 3aMeHbl oparmMeHTa TekcTa

KomaHga «3amMeHUTb» naeHTM4yHa komaHae «Hantu» 1 moxeT pabotaTth Takke B pexvMme NpoCcToro
roucka, ansi 3Toro CnyXxuT kHornka «Hantu ganee».

KHomky «3amMeHUTb» crnegyeT NPUMEHsTb B criyyae, Korga HeobxoouMMO MpOM3BECTU MHOXECTBO
O[MHaKOBbIX onepauni No peaakTUpOBaHUIO NPOrpaMMbl, Hanpumep, B criyyae U3MeHeHUs Homepa
Kakon-nnbo nepemeHHon. [insa atoro MNMonb3oBaTtens 4OMKEH BBECTU B Nofie «3aMeHUTb Ha» HOBYIO
CTPOKY, KOTOpasi 3aMeHUT CTPOKy B none «HanWTtu», a nocne aToro HaxaTtb KHOMKY «3aMeHUTb». B
cnyyae ecnu lMonb3oBaTesib NOMHOCTLIO YBEPEH B CBOUX AEUCTBUAX, criefyeT HaxaTb KnaBuLly
«3ameHuUTb Bce». B aToM criyyae npoueaypa 3aMmeHbl He ByaeT ocTaHaBNMBaTLCA Ha KaXaoM HOBOM
cnose, 1 xaaTb noaTeepXaeHus MNonb3oBaTens, Bce 3aMeHbl MPOU30oMaYT aBTOMaTUYECKN.

3ameHy (pparmeHTa MOXHO MPOM3BOAMTbL KaKk BO BCeEM (paine, Tak U B npedenax BblAeneHHOro
¢hparmeHTa TekcTa.

5.4.1.3 PaboTa c Toukamu ocTaHoBa
Pepnaktop CT nogaepxuBaeT BO3MOXHOCTb paboTbl C TOYKaMy OCTaHOBaA.
Touyka ocTaHOBa — 3Ta «MeTKa» Ha CTpOKe nporpammbl (PUCYHOK 5.4.4), koTopas oO3HavaeT, 4To

BbINOSIHEHWE NPOrpamMMbl B pexnume oTnagku 6yaeT npMocTaHOBMEHO HA 3TOM CTPOKE M NPOAOIHKEHO MO
komaHgae Nonb3oBarens.

Z_02K514

message ("02K314 Ocranoe moTmoa o COT)

!
nnzd4l=nnid

BnodT=nnid
@ nniS=Tpch [Ea:l;*'H,nnE*‘lD,nnSS:lI
Ecnn 1=nnSSamue (nn2ds)

PucyHok 5.4.4 — To4ka ocTaHoBa
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PaboTta ¢ Toukamm octaHoBa ocyLllecTBndaeTcd no koMaHaam «To4ykn ocTtaHoBa» MeHlo «OTnagka».

Ecnu TpebyeTcs ycTaHOBMTb TOYKY OCTaHOBa Ha Kakylo-nvuGO CTPOKY TeKCTa MporpamMmbl, cregyer,
npeaBapuTenbHO MOCTaBMB KypCOp Ha 3Ty CTPOKY M BbliopaTb B MEHIO KOMaHOy «YCTAaHOBUTb TOUKY
ocTtaHoBa». Ecnu Xe Ha [aHHOM CTPOKe Ye yCTaHOBMeHa Toyka OCTaHoBa, TO OHa, HaoGoporT,
yoanutcs. To ecTb oaHa M Ta e KomaH4a No3BonsieT ycTaHaBNMBaTh U CHUMAaTb TOYKM OCTaHOBaA.

KomaHga «CHATbL BCe TOMKM OCTaHOBa» yaanseT BCE TOYKM OCTaHOBA BO BCEX NPOrpamMmMax NpoekTa.

Toyky oOCTaHOBa MOXHO BPEMEHHO OTKMYUMTb — BbINOMIHEHWE NPOrpaMMbl Ha 3TOW CTPOKe
npuocTaHaBnNuBaTbCsa He ByAeT, XOTS cama ToYka ocTaHoBa ByaeT BuaHa — NPOCTO ee LBET NOMEHSeTCs
Ha apyron (pucyHok 5.4.5).

Z_02K514

message ("0ZKS14 OcraHoR moToa o COT)

'
oz 4 1=nn54

BoS37=nn54d
() mnS5=Tpcd [H44;HH34D;HH55:II
Ecan 1=nn3S&wHE (mnnZ 42 )

PucyHok 5.4.5 — To4ka ocTaHOBa BPEMEHHO OTKNOYEHa

OTkntoveHne nponsBoanTcs kKoMaHaamm «OTKMIOYUTb TOYKU OCTaHOBa» (Kypcop AOSKEH HaxXOAUTbCA
Ha COOTBETCTBYHWOLEN CTpoke) N «OTKNHYUTL BCe TOYKW OCTaHOBa» — B 3TOM crnyyae 6yayr
OTK/IOYEHbI BCE TOYKM OCTAHOBA BO BCEX NpPOrpamMmmax npoekTa.

B nobon MOMEHT OTKMIOYEHHbIE TOYKM OCTaHOBA MOXHO akTMBM3MPOBaTb, BblOpaB KOMaHAy
«YCTaHOBUTb TOYKY OCTaHOBa» (KypCoOp OOMKEH HAXOOMUTbCS HA COOTBETCTBYIOLLEN CTPOKE).

PaboTa ¢ Toukamu ocTaHOBa BO3MOXHA Kak B pexunmMme pegaktnpoBaHuA, Tak N B peXxXmmMme oTrnaaku.

5.4.1.4 PaboTa c 3aknagkamu

Pepaktop CT noggepkmBaeT BO3MOXHOCTb paboTbl C 3aKnagkamu.

3aknagka — aTa «MeTKa» Ha CTpoke OoTKpbiToro darvna CT, npegHasHayeHHas ans UCnofib3oBaHus B
KayecTBe CCbINKWU. 3aknagkm ncnonb3ytoTcs angd 6bICTporo nepexoga B onpedeneHHoe mecto ¢avina. B
OLHOM (haifie MOXHO YCTaHOBUTb Cpa3y HECKOSbKO 3aKnagok.

Pabota c 3akmagkamMu OCyLIECTBMNSIETCS C MOMOLLbD  KOMaHA, pPacrnofoXeHHbIX B  MEHH0
«lMpaBka\3aknagku\...».

Ecnu TpebyeTca ycTaHOBUTL 3aknagky Ha Kakyto-rnmbo CTPOKy TekcTa nporpammbl, Npoueaypbl, yHKUMK
unn anrobnoka, cnegyet, NpeaBapuUTENbHO NOCTaBMB KypCcoOp Ha 3Ty CTPOKY, BbibpaTb KOMaHAy MeEHo
«YCTaHOBUTb 3aKnapKy» — CrieBa OT Hayana CTPOKWU NOSABUTCA CUMBOM 3akrnagkv (HeGOMbLLOWN KPYXOK,
pucyHok 5.4.6).

Z_02KS02

Econ 1=1
{
i IOna mpcl[4,5], 06 IT'ucrepesuc[4, 3], wwal(6, 10], MACCHE COOBINEHHE IIT
{

on/=unieal[wwal] .aZi)

oni=mn? |ea[wwal] .ad0|ealwval] .adZ

Ecmu 1=nniiuse (on[MACCHE COOBULEHME I 1]1)
{

PucyHok 5.4.6 — 3aknagka
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Ecnwn e Ha gaHHOM CTpOKe yXXe yCTaHOBIEeHa 3aknagka, To oHa, HaobopoT, yganutca. To ecTb ogHa U
Ta XXe KoOMaHga No3BONSET yCTaHaBNMBaTb U CHUMATb 3akagku.

KomaHga «CHATb Bce 3aKknagkun» ygansaeT Bce 3aKknagkv B JaHHOM (baﬂne.

[nsa nepexoa k crnegyowen 3aknagke (BHU3 OT CTPOKM, HA KOTOPOW HaxOAMUTCS Kypcop) UCNONb3yeTcs
komaHga «lMepenTn Ha cneayloOWwyO», a ANs nNepexoda K npeablaylen 3aknagke (BBepx OT CTPOKM C
Kypcopom) — komaHaa «lMepentn Ha npeabiaywyo». [Npu atom okHo danna CT 6ygeT nepemeLlarbca
Ha CTPOKY C UCKOMOW 3aKnaKoun.

5.4.1.5 CepBUCHbIE PYHKLMUK

[ns 6onee yno6HOro pegakTMpoBaHus TeKCTa NporpamM, npoueayp, pyHKUMIA nnm anrobnokos B cpeae
CT peanu3oBaHsbl criegytoLine cepBUCHbIE (DYHKLMM:

e [oacBetka cuHTaKcuyYecknx a3nemeHToB fA3blka CT. Hekotopble KOHCTpyKuum na3bika CT
BblAensoTca (NOACBEYMBAIOTCS) PasNUYHbIMK LBETaMW ONs YNydlWeHUa BOCNPUATUSA TeKkcTa
nporpammbl. K HUM, B 4aCTHOCTMK, OTHOCATCS KrtodeBble croBa s3bika CT (Mpouenypa, Havano, Ans
W Opyrue), 4YncroBble KOHCTpyKumu (110), CTPOKOBblE KOHCTaHTbI ('CTpoka") u Apyrme anemeHTbl
(pucyHok 5.4.7).

=1l x|
Mpouegypa 2 02ZE302 =

Havano

mud=16

nu5=110

Ecom 1=1|

{

Tma wpcel[4,5], 0B Tucrepesuc[4,5] ,wval [6, 10], MACCHE COCEIEHHME M0 1
{ -
1| | H 2
PucyHok 5.4.7 — OkHo pegaktopa CT

¢ [Mouck napHbIx ckob6okK. CnHTakcuc a3bika CT BkoYaeT B cebsa NOHATUE NapHbIX CKOOOK «{»Kn «}»,
OrpaHNYMBAIOLLNX COCTaBHbIE KOHCTPYKLMWM onepaTopoB. MHorga ckoGKM MOryT OTCTOSITb ApYr OT
Apyra Ha JOBOJMbHO 3HAYUTENbHbBIE PACCTOSHUA U, K TOMY Xe, OblTb BMOXEHHbIMW. [na Toro 4Tobbl
nerye 6bINo onpeaensiTb 06nacTM 4eNCTBUSE ONepaTopoB, MOXHO MCMOMb30BaTb MEXaHW3M Noucka
napHbIX CKOGOK. [10CTaTOMHO NOMECTUTL KypCOp HEMOCPEACTBEHHO PSAAOM CO CKOOKOM «{» N HaxaTb
knasuwm <Ctrl>+<}> — kypcop aBTOMaTU4ECKN NEPEMECTUTCS Ha CKOOKY, NapHyto SaHHOMN.

e BcraBka napameTpoB dyHKUMM «message2». OyHKuma «message2» TpebyeT B KadecTBe
napameTpoB «Kog crioBaps cobbITui» M «kof cobbiTva». C uenbio ynpolleHus BBoda AaHHbIX
napameTpoB npegycMoTpeHa KomaHaa «CnoBapb coObiTun» MeHio «lpaBka».. KomaHpa
BbIBOOUT OKHO «BbI6Op cobbITUA» (OnncaHue B pasgene «Penaktuposanune cdannos ®b\BcTaska
anemeHToB»). [ocne Bbibopa Tpebyembix croBapsi U COBbITUA COOTBETCTBYIOLLME UM KOA, CrioBaps
n kof cobbiTns ByayT BCTaBNEHbl B TEKCT NporpaMmebl, npoueaypbl, oyHkumm unmn anrobnoka CT ¢
no3uumm Kypcopa, KOTopbl cnegyeT NoOMeCTUTb B MECTO ONMCaHUSA NapaMeTpoB.
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5.4.2 Pepaktuposanue cannos ®b[

5.4.2.1 BcTaBka anemMeHToB

BcTtaBka HOBbIX aneMeHTOB B cxeMy B/l nponssoguTcst npy nomoLn komaHg meHio «fMpaBka\BcTaBka
3N1IEMEHTOB)\...».

Bo3MoXxHblI cneayouime BapmaHTbl BCTaBKU:

e Bcragka c HacTpowkon CBOWCTB arnemMeHTa. Ha akpaHe nosiBnaeTcsa guanor 4ns 3agaHusi CBOWCTB
AaHHOro anemeHTa. B atom cnydae cnegyeT BbiGpaTb Tpebyemble CBOWCTBa, Mocrne 4ero
3aKpbiTb AManor ¢ NoATBepXOEeHUEM cOerlaHHbiX M3MeHeHWn. B aTom crnydae Kypcop Mbiln
npuMmeT oopMy, COOTBETCTBYHOLLYIO TUMNY BCTABMSEMOro 3fieMeHTa.

e BcraBka ©0e3 3agaHua cBOWCTB anemeHTa. Kypcop Mblwm cpady npumeTr  dopmy,
COOTBETCTBYIOLLYIO TUMY BCTABMSIEMOro aneMeHTa. JTO O3HayvaeT, YTo ANs 3NeMeHTa LaHHOro
TMna He TpebyeTca NpeaBapuUTENbHOIO 3a4aHns CBOWCTB Nepes BCTaBKOW B CXEMY.

MNMocne Toro, kak Kypcop npuvMeT opmy, COOTBETCTBYIOLLYIO TUMY BCTaBMSEMOro afnemeHTa, cnegyet
LWEeNKHYTb MbIWbIO B CBOGOAHOM 06nactu cxembl (T.e. HE 3aHATON KakuM-nnbo ApYyrMM 3remMeHTOM
CXeMbl) N BbiOpaHHbIA 3NeMeHT BCTaBUTCs B cxeMy. Ecnu xxe BcTaBnsiembllt anemMeHT "nonagaet” Ha
CYLLECTBYIOLNA APYrON 3NEMEHT CXeMbl, TO BCTABKN BbIOBPaHHOro arieMeHTa He Npou3onaeT, a Kypcop
npuMeT hopmy pefakTMpoBaHUS.

B panbHenwem cBoncTBa CO3[aHHOIO 3fieMEHTa MOXHO M3MEHUTb. 3TO MOXHO caenatb C NMOMOLLbIO
ABOVHOrO LLenyka MbIlWblO MO 3fieMEeHTy — Ha 3KkpaH OyaeT BbiBeAeH TOT e Auarnor, Y4To v npu
CO30aHMM OaHHOrO 3rfieMeHTa, B KOTOPOM MOXHO MOMEHATb CBOWCTBa anemeHta — nubo BbiAenuTb
3aneMeHT U BblbpaTb KOMaHay «M3MeHUTb...» 13 meHto "lMpaBka'.

BctaBka pyHKLMM

BctaBka pyHKkuMM npousBoautca KomMaHoon «Cnucok yHKuun...». Ha akpaH BbIBOAUTCHA
ananorosoe okHO «CrnncoK PpyHKUMI» (PUCYHOK 5.4.8).

Crnucok QYyHKUHA

npaBKano HKUMAM
TestString P 4)\{ u

A PEUBHPOEAHME
Dara  Epera Mogyne yMcna

JuHamMWyeckoe NpeospasoEaHue > M ~ -
K.OMMYT SLWA 0aHHbI p 0AYAE HHENS CnncoK hyHKLUI
Narudeckme tlogyne wicna
Narudeckoe npeofipasoeaHe Monyne wwcna
MaremaTieckIE toayne ymcna -
O fwecucTeMHEE = - p——_ - " Cnucok rpynn (byHKLI,HH
Mepenada NACNOPTa NEPEMEHHORN 2 BbMHCAEHME SPEKOCHHYCE [PESYNETAT B rpanycas)

MpeofpasosaH1e NEpErEHHDE | BbMUMCAEHME SpKKOCHHYCS [PESYNETET B rpanycas)

PafioTa G MpMSHAK MM CHIHANUS LMK CADKEHME NEPEMEHHDIX

Pacuer pacroaa rasa i CnoseHMe NeperMEHHEIX
CpaBHEHUE NEpeMEHHEX i CADHEHME NEPEMEHHBIE
Taiimepel CroeHue NepemeHHbE

YeTapeswie gyHKLHK

YeTapeswe dyHKLHK

YyeT npupogHoro rasa [TOCT cepud 8
YyeT TEnNos0il 3HEPruuM

Yyer Tennopecypcoe [FOCT cepud 8.5
HTEHWE WS T0AMU HENHHERHOCTI

CnoseHMe NeperMEHHEIX
Noruseckoe "W

U enbii aHanoroseE nod9rosem M
Uenkii aHanorossi nodWrosei "

PucyHok 5.4.8 — OkHO «Cnncok oyHKUMny

B neBon yactu gnanora otobpaxaeTca cnMcok GubnunoTtek, AOCTyNHbIX Nonb3oBatento. Npu Bbibope
TOW uUnNu nHou B6MBNMOTEeKM B MpaBon 4YactTu guanora byget oTobpaxaTbCa CNMCOK PYHKUUA U3
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OaHHon 6mnbnuotekn. [nga Kaxaon BblAeneHHOW yHKLMM MOXHO MOCMOTPETb €€ OnucaHune, HaXxas
Ha KHOMKY C n3obpaxeHnem 3Haka Bonpoca B BEpXHEM NpaBoOM yrny guarnora.

Mpn BbIGOpE HEKOTOPbIX YHKUMIA MOryT akTuBmampoBaTbca nons «Homep anro6noka» u
«KonuyecTtBO AONONMHUTENbLHLIX BXOAOB»((PYHKUNA NPUHUMAET HEOrPaHNUYEHHOE YMCMO BXOAHbIX
napameTpoB), 3HadyeHus KOTOpbIX Heobxoaumo 3apatb [lonb3oBatento. [lone «KonuyecrtBo
AONOJTHUTESNbHbIX BXOA0B» MOXHO OCTaBUTb MYCTbIM

Ons nnatgopm CPBK Bepcun 8.0 n UCP KPYTIOJl Bepcumn 2.2 MOXHO 3adaTb PeXnm oTobpakeHus
UMEH TUMNU3UMPOBAHHBLIX QYHKUUA — BKMOYUTL nepeknoyatens «lMoka3aTe TUNU3UPOBaHHLIE
hyHKUMM» (MHOPMaUMS O TUNM3MPOBAHHLIX PYHKUMAX npuBedeHa B pasgene 3.7 «[lleperpyska
Bbl30Ba (PYHKLUMIA» OAHHOIO PYKOBOACTBA).

BctaBka nepemMeHHOM

BctaBka nepemMeHHON Mpou3BoaMTCcA KomaHaon «Cnucok nepeMeHHbIX...». Ha skpaH BbiBOAUTCS
ananoroeoe OKHO «BblGepuTe nepemeHHble» (puUCyHOK 5.4.9), B kOTOpoM crneayeT BblbpaTb
nepemMeHHyIo AN BCTaBKM B CXEMY.

BrfiepHTe NEPEMEHHLIE

Trm nmepentensoi

Brmoyerie peskrmaa
thiLe Tparg mep eMeHHEBIX

Ilons BEoma WwabIoHOE mIA

ORO0TFO : - IIOMCKA HITH (IR TPALTEH
ORODZDFT

ORO02F01

OROO30FT

OR003F01

ORO04DP1

ORD04F01

OROOSDFT CInicoK TepeMeHHBIX
ORDOSFOT

OROOEDFT

ORO0EFOT

OROOYDF

ORO07FOT

OROOE0FT

ORO0SFD

Harep kaHana

Hordep nepetenHoi e C0

Horep nnare

Harep exona

Mozuums

Mraa 1

WMraa 2

EapHMua MarepeHIHa

THN AaTuMKa

THN NUHEAPHSAUMM WK ANk

Hayano we.ane

FoHew, wrane

HustHAn NpeoynpeaMTENEHAR FpaHULE
BepxHAA NpeaynpeaMTenEHaA rRaHMLE
HustHAA Npenasapuiian rpaH9na

Crcok arpHOyTOR

PucyHok 5.4.9 — OkHO «Bbibepute nepeMeHHble»
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PackpbliBatoLLmincs cnmcok «Tun nepemMeHHOM» NO3BONSIET BblOpaTh TUMN NEPEMEHHON A1 BCTaBKU:

CucremHble nepemMeHHble -— BXOHbl€/BbIXOL4HbIE aHanorosble, BXO4HbI€/BbIXOAHbIE
AONCKpEeTHble, nepeMeHHble py4YHOro Beoaa

BHYTpeHHMe nepemMeHHble — NpoMeXyTo4Hble BelwleCTBEeHHbIE, Lerble, Norn4eckme

FnobanbHble NnepeMeHHble — MOMb30BaTENbCKME MEPEMEHHbIE, MACCUBbI MONb30BaTENbCKMUX
nepemMeHHbIX

JNNokanbHble NnepeMeHHble — MONb30BaTENbCKUE MEPEMEHHbIE, MacCKBbl MONb30BaTENbCKUX
nepemMeHHbI

MapameTpbl pyHKLUK — BXOAHbIE N BbIXOAHbIE MapamMeTpbl NOSb30BATENbCKON (OYHKLMMK
unu anrobnoka, MoryT GbITb BCTaBrneHbl TONMbKO B cxemy PBL ans dyHKuMM, onpeaeneHHoro
nonb3oBaTenem;

Mpumep okHa «BblbepuTe nepemMeHHbIe» AN NepeMeHHbIX Tuna «BxogHble aHanoroBble» (B
cnyvae, korga VICP yctaHoeneHa ansa pabotbl co SCADA KPYI-2000) npuBegeH Ha pucyHke 5.4.9.a.

Bubepure nepemMeHHbe

BxoaHelE aHanorossie I

TN NepemMeHHON

BkniwveHWe pexuma
oTobpaxeHWA ANUHHOMO
MMEHW NepeMeHHOW

BkniwoveHWe pexuma

03RATN TemnepaTypa CEEXEro Napa E.. MNeTpaUMK NepeMeHHbIX
13RAFD9 JTaEneHue napa nepeq, 3 #ekT...

0354508 YacTora BpallEHHA pOTORA TY...
1354509 YacTora BEpalleHA poTopa Ty... Monsg BBOAA wabnoHoB ansa

1354510 YacTora BEpalleHA poTopa Ty...
035a116 Tok aEMraTENa BANONOBOPOTH... nowncka nnn Cll)HﬂpraLl,lr‘IH

13RGOPOS T aEneHie napa za TupGUHON

03RAPOE T aeneHe napa sa TYpGUHONA

03RAPOT T aEneHe Napa sa TYpGUHONA

O3RMLOT Ypoeere koHaeHcata 6 MCE & Cnucok NEPEMEHHBIX
03RMLOZ YpoeeHe koHaeHcata 6 [MCE B

03RMLOZ YpoeeHe koHaeHcata 6 [MCE 7

03RMPO4 P Ha HarneTanun KH Tennogu...

Kon ofipatoTkm

Hardep nnatel

Hotdep Bxona Ha naaTe

MoSHurA NepEMEHHO

Mrda 1

Mg 2

EgHHLE MSMEPEHMA Cnucok anl.'Iﬁ'y'TOE

Tun garuKka

THN AMHEAPHSALMM LUKaE]

Havano weank

FaoHew weane

HuHAs npegynpequTenEHas rpaHuLa

BepxHAR NpegunpenTensHas rpaHHLa

HukHAR NpeaaBapiiHan rpaHHLa
pHAHaA MR

PucyHok 5.4.9 a — «OKHO BCTaBKW NEPEMEHHON»

5-22

IMPOEKT



KPYron™., MHTEFPUPOBAHHAA CPELA PASPABOTKH

B BepxHenm yactn guanora otobpaxkaeTcs CrMCOK LOCTYMHbIX MEePEMEHHbIX, B HWKHEW — CrMCOK
aTpmbyToB NepemMeHHom (Ha pucyHke 5.4.9 cnucok Ansa BXOOQHOW aHanoroBown nepemMeHHom).

[ns yoobcTtBa noucka Tpebyemon nepemMeHHON Hag CMMCKOM MEPEMEHHbIX pPacrnonoXeHbl Mons, B
KOTOpbIX 3agaeTcs wabnoH noucka. Ecnn yctaHOBUTH NpusHak unbTpauuu, TO BMECTO Moucka
OyaeT oCcyLecTBNATLCA PUNbTpaums NEPEMEHHbIX.

Mownck n punbTpaumnsa ocyLecTBASETCH N0 NepPBbIM CUMBOSIAM COLEPKMMOrO Nonen:

«Howmepy, «lMosunuusay, «Mmal» nnu «Mma2» («OdnmHHoe nmsi») — ons CUCTEMHbBIX MEPEMEHHBbIX;
«Homep» - AN BHYTPEHHUX NEPEMEHHBbIX;

«Mmsay, «Tun», «3HavyeHme» - Ang rnobarnbHbIX U NTOKamNbHbIX NEPEMEHHDIX;

«Mmsax, «Tuny», «PasmepHocTb», «WHOekc» - gns maccuBoB rnobanbHbIX M JIOKaINbHbIX
NepeEMEHHbIX;

e «WNwmsax», «Bxoa/sbixoay, «Tun», «3Ha4yeHne» - Ans napaMmeTpoB YHKLUIA

Ana cnCTEeMHbIX NEepPEMEHHbBIX MOXHO YCTaHOBUTb Mpu3Hak «OTobpaxaTb «[AnuHHOoe mmsa». Ecnn
9TOT MPU3HaK YCTaHOBMEH, Y AaHHbIM MPOEKT co3daH ANs CTaHuMM onepatopa Unn KoHTponnepa 6e3
noadepXkn 24-XCUMBOSMBHON NO3MLMK, TO B OKHe «Bblbepute nepemeHHble» cnucok nonen 6ypet
chopmupoBaH B cocTaBe: «Homep», «lo3numnsa», «<Mma 1», «ma 2».

Ecnv npusHak He ycTaHOBMEH, U NPOEKT CO3AaH ANs KOHTpornepa C NOAAEPKKON 24-XCUMBOMbHOW
no3mummn, To CNNCOK nonen 6ygeTt cpopmupoBaH B cocTase: «Homep», «lo3numsa».

B cnyvae, ecnn npusHak «OTobpaxatb «[nvHHOE MMSA» »YCTaHOBMEH NONib3oBaTeNnemMm, TO CMMCOK
nonewn dyaet cpopmmpoBaH B coctaee: Homep, Mo3numsa, OnvHHOE nvs.

NHdopmaLms o 3HaveHusx atpubyToB «ANMHHOE UMs» NepeMeHHbIX onpeaenseTcs:

e [aOna nnatopM NpoekTa, CO3OaHHOro Ans KoHTponnepa, m3 ¢avna db_common.dat B
COOTBETCTBMM C HOMEPOM KaHana CBA3n

e OnAd nnachopM NpoeKTa, Co3a4aHHOro anga craHuum onepartopa, gaHHble YNTAaTCA U3 anVI6yTa
«[ANUHHOE NMA» COOTBETCTBYHOLLEro Tuna nepemMeHHbIX.

Ecnm SCADA He ycraHoBrneHa, B pfuanore Bbibopa nNepemMeHHONW OTCYTCTBYET BO3MOXHOCTb
YCTaHOBKM pexuma oTobpaxeHnst «nnHHOro MMeHm.
BcTtaBKa KOHCTaHTbI

BcTaBka KOHCTaHTbI Npomn3BoanTca komaHoon «KoHcTaHTa». Ha akpaH BbIBOAUTCS OManNoroBoe OKHO
«BblbepuTe KOHCTaHTYy» (pucyHok 5.4.10), B KOTOPOM crneayeT BblibpaTb KOHCTaHTYy ANA BCTaBKu B
CXemy.

BriGepHTe KOHCTAHTY

PucyHok 5.4.10 — OkHO «Bbibepute KOHCTaHTY»
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PackpbiBatoLMincs cnMcok «TUN KOHCTaHTbI» NO3BONSET BbIOpaTh TUM KOHCTAHTbI A5 BCTABKU:
e [nobanbHble — BELLECTBEHHAs, Lenas, nornyeckasi, CTpokoas (npumep Ha pucyHke 5.4.10)
¢ JlokanbHble — BeleCcTBEHHas, Lienasi, normyeckas, CTpokoBasi
e MaccuBbl AaHHbIX.

B obwem cnydae nouck u unbTpauus KOHCTAHT OCYLLECTBMSIETCS MO MNEpBbIM CMMBOMAM
cogepxmmoro nonen «Mma», «Tun» nunn «3HadeHne».

Onsa ynobctBa novcka u BbIBOPKM KOHCTAHT MOXHO 3a4aTb WabnoH B NOnsX, KOTOpble PacnonoXeHbl
Hapg CNUCKOM KOHCTaHT.

Ecnn yctaHoBuTb npusHak cunbTpaumn, To OGyaeT ocylecTBNATbCA BblbOpKa BCEX KOHCTAHT B
COOTBETCTBMM C NepBbIMM cumBonamm nonen «ma», «Tuny, «3HadeHue» wunu ¢ 3agaHHbIM
nonb3oBaTenem LabroHOM.

BcTtaBka KOMMeHTapus

BctaBka KoMMeHTapusi npousBogmtca KomaHgon «KommeHTapum». Ha 9kpaH BbiBOAUTCSA
ananorooe OokHO «KommeHTapum» (pucyHok 5.4.11), B KOTOpOM criegyeT BBECTU TeKCT
KOMMEHTapus.

KommeHTapui

3ATO TekCT KoreeHTapHA [ao 1024 cimeoncs]

PucyHok 5.4.11 — OkHO «KoMMeHTapumn»

BcTaBka coobOLieHus

BctaBka cooOuleHMs NpoM3BOANTCS KOMaHOOMW «dneMeHT coobleHue». Ha skpaH BbiBOAUTCS
Ananorosoe okHO «CBOMCTBa COOOLEeHUs» (PUCYHOK 5.4.12).

CeofcTBa coobleHHA

L+

PucyHok 5.4.12 — OkHo «CBoncTtBa coobLieHmsa»
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B okHe «CBowcTBa coobLeHusa» cnegyet nubo 3agatb cooblleHmne n3 criosaps (yCTaHOBUTbL NpU3HaK
«CoobueHune us cnoBaps»), NM60 BBECTU COOCTBEHHBIN TEKCT COOOLLEHNS .

B cnyyae 3agaHus coobeHns n3 cnoBaps Ko crnoBapsi M Kog CobbITUA MOXHO BPYYHYHO BBECTU B
nona BBoga «CnoBapb» M «CoObITUe» COOTBETCTBEHHO WNM BblOpaTb MX B OkKHe «Bbibop
cobbITnA» (pucyHok 5.4.13), KOTOpoe OTKPbIBAETCA MNOCME HaXaTusi Ha BEPXHIOK U3 KHOMOK
«BblbpaTb» B OkHe .«CBOMCTBa COOBLLEHUSA.

Buitiop cobumua

CeasanHbie C co... | JIMarHocTHyeck. .. SHAE! CEASM NuarHocTHes "Motaeue Nos...
CeAsanHbie C co... | JIMarHocTHyeck. .. SHAE! CEASM NuarHocTHes HET CEA3M NO...
Ceazandee ¢ co... | QuarHocTudeck... | Bosepar & Hopry MarHocTuka ECTECEBA3LN..
CeazsaHibie ¢ co... | JduwarHocTvdeck... | AnnaparHoe ofe... | JdWwarHocTuka NPMHTEP OWK. ..
Ceazsanteie ¢ co... | AwarHocTvdeck... | Boaspar & Hopry NuarHocTHEa NPMHTEP HOF...
MNpocTee WHeopraumont... | Mporparasdoe o... | MHeoprauna 3aMN4JCk CEFEE...
Cnesenve 3a np... | Hactpokika AzreHerve npo... | Hactpokika KAHAN Zd BKN...
Cnesenve 3a np... | Hactpokika Warererve npo... | Hactpokika KAHAN %2d BRIK. .
MNpocTee WHeopraumonH... | AnnapatHoe ofe... | MHdoprauwa FOHTPONMEP ...
CeAZaHHbIE © co... | JMarHocTHYECK. .. | AnnapartHoe ofe... | JWarHocTuka YCO %dNEPET ...
CneseHye 3a np... | Hactpoika WareHeHve npo... | HacTpokka YO %3dBOCC...
CEAZaHHEIE © CO... | JWarHocThysck... | KaHane ynpaean.. | JWarHocTvea HEAOCTOREP..
CeAsaHHbe © o0... | JuardocTiyeck... | AnnapatHos ofe.. | ABapuA JCO%2d Brx2..
CEAZSHHEIE C Co... | JuarnocTiyeck.. | Annapardos ofe... | JdWwarHocTues JCO%2d Brx2..

CEAZSHHEIE C ... | JMardocTiyeck... | MamepuTenedel.. | JWarHocTes JCO%2d Brx2..
CEAZSHHEIE C ... | JMardocTHyeck.. | Annapatdos ofe.. | JdwarHoctues JCO%2d Brx2..
CneseHuye 3a np... | Hactpobika WareHeHme atp.. | HacTpobka HOMEFP BBl<D...
CneseHuye 3a np... | Hactpobika WareHeHme atp.. | HacTpobka CHATHE NEpeME...
CneseHWe 3a np... | Hactpolika WareHeHuwe aTp.. | HacTpokbika CHATHE NEpEME. .
CneseHWe 3a np... | Hactpolika WareHeHuwe aTp.. | HacTpokbika CHATHE NEpPEM. ...
CneseHWe 3a np... | Hactpolika WareHeHuwe aTp.. | HacTpokbika CHATHE NEpPEM. ...
Crnesenure sa np... | HacTpoiika W=mererue atp.. | HacTpoiika HOMEPF MNATHI...
Crnesenure sa np... | HacTpoiika W=mererue atp.. | HacTpoiika HOMEF BX0 04, .
CrneseHwe a np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika EOWHMLLA M3M...
CrneseHwe a np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika THN OATHMEA .
CrneseHwe a np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika THUN NHMHEAP....
CrneseHwe a np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika HAYAND WEAN...
Crexenue za np... | HacTpoiika WzrieHere atp.. | HacTpoika KOHEL, WEANKI...
CrneseHwe a np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika HWAH.NPEAT...
Crnesenwe sa np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika BEF:.NPEL.TP....
Crnesenwe sa np... | HacTpoiika WzrmerHerue atp.. | HacTpoiika H.NMPERAB.TP.C...
Cresenve sa np... | HacTpoiika Warterere atp.. | HacTpoiika B.NMPEOAB.TP.C..
Cresmenure sa np... | Hactpoiika Warmererue atp.. | HacTpoiika TMCTEP.CMIH. ...
CnesieHme 5a np... | HacTpodika sreHEHME aTp... | HacTpoiika BEF.ONA CHIH. ...
Cresenwe 3a np... | Hactpoiika areHeHKHe aTp.. | HacTpoiika [F.N0O CE.POCT...
Cretenvqe sa np... SCTPOMKS SMEHEHME STP... SCTPOMK.A MP.N0 Ck.an...

PucyHok 5.4.13 - OkHo «Bbl6op cobbiTnsa»

B cnyyae cospgaHus cobGCTBEHHOro TeKkCTa COOOWeHus criegyeT MnoCTaBuUTb Mepekniovartens B
nonoxeHve «TekctoBoe coobeHne» n BBECTN TpebyeMbii TEKCT coobLieHns B none BBoAaA.

@BHMMAHME!!!

TekcT coobLeHuns nomkeH ynobneTBopsaTb cneayoLwmm npasunam:

- CoobLieHne MoOXeT COCTOATb N3 HECKOSbKUX 3NIEMEHTOB, pa3feNieHHbl X 3ansTbl MU

- OnemeHTamMn coobueHnss MoryT ObiTb: TEKCTOBas CTPOKa, 3aKflloYeHHasi B KaBblYKM;
3HaYeHUs1 NepeMEHHbIX U X aTPUBOYTOB; YNCIOBbI € 3Ha4YeHUsi

Mpumep TekcTa coobueHus: "3IT1o BbIBO 3Ha4eHUs nepemeHHon NB1 =", nB1

B okHe "CsownctBa coobuieHus" cnegyet ykasaTb MEPEMEHHYIO, C KOTopon OyoeT cBsi3aHOo
coobuieHune. NepeMeHHy0 MOXHO BBECTM BpPy4dHyto (B none «fMepemeHHas») unn BbibpaTb B OKHE
«BblIOOp NepeMeHHOMn», KOTOPOEe OTKPLIBAETCS MOCIE HAXaTUSI HA HDKHIOK M3 KHOMOK «BbIOpaTb».

BcTaBka 6noka «ECJIU»
BcTtaeka 6nioka «ECJIM» npomnssoantcsa komaHgon «bnok «Ecnu».
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BcTaBka npoueaypbl

BcraBka npoueadypbl npousBoantcs koMango «Cnucok npouedyp...». Ha akpaH BblBOAMTCSH
AnanoroBoe okHO «BbibepuTe npoueaypy» (pucyHok 5.4.14).

Bmbepure npouenypy

Bl_2000_3anpeTel
k7Zadval

Zadtesl

PucyHok 5.4.14 — OkHo «Bbibepute npouenypy»

B ngwanoroBom okHe HeobGxoaMmo BbiGpaTb  BbidbiBaemyto  npouenypy. C nomoubto
packpblBatoLLerocs cnmcka "Tvn npouegyp" MOXHO BbIBECTM A4S OTOOpakeHnsa ToNbKO npouenypbl
OB/, Tonbko npoueaypbl CT vnn Bce npouenypobl.

BcTaBka anemeHTa "Bbixoa”
BcTtaBka anemeHTa «Bbixog» Npom3BoanTCca koMmaHaon «Bbixogy.

BcTaBka 6noka O
BcTtaBka 6rioka «[J1A» nponseoautcs komaHaon «bnok «Ans».

BctaBka maccuBa AaHHbIX

BcTtaBka maccuvBa gaHHbIX Mpov3BOAUTCS KOoMaHnAoh «MaccuB AaHHbIX...». Komanaa poctynHa
TONbKO NPU BbIAENEHUUN Kakoro-nnbo bnoka «[ns» Ha cxeme. Ha akpaH BbIBOAWTCS AUANoroBoe OKHO
«Co3gaTb MaccuB AaHHbIX» (PUCYHOK 5.4.15).

CosnaTe MaccHB AaHHLIX

PucyHok 5.4.15 — OkHo «Co3gaTb MaccuB OaHHbIX»

B okHe cneayeTt 3agaTth MMSA HOBOro MaccmBa AaHHbIX.

[nsa dopmnpoBaHusA crnmMcka HOMEpPOB MaccvBa [AaHHbIX HeobXoaumo ABaXAbl LWENKHYTb NEBOW
KHOMKOM MbILIM MO 3NeMeHTY U B nossBuBLIEMCH OkHe (pucyHok 5.4.16) 3agatb Heobxoaumble
Homepa.
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Hasnavenne HOMEDDB NEPEMENHBIX [IA MBCCHBOE CaHHbLIX _?ﬂ

Maccupe : Meperasrae
HaursHosaHus Maccusa Tun nepemesro [I'Ipnmxgr-:r-mai Bl ECTEEHHAA L’
IME-aE j _I I PHALTRAUHA

M n/n
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£ 00 By —

=) O LT
on

LD O =) T L

9
1
1
1z
13

(0] 4 OrreHa

PucyHok 5.4.16 — ®opmMupoBaHue cnmucka HOMepoB MaccmBa AaHHbIX

Mpouenypa nobasneHns HOMEPOB MaccMBa AaHHbLIX NPOUCXOAUT B HECKOSILKO LUAroB:
1 Bebibop TMNa nepemeHHon B none «Tun nepeMeHHOW»
2 Bblbop B naHenun «[lepemMeHHble» HOMEPOB MNEepPeMEHHbIX, KoTopble OyayT [obaensaTbcs B
MaccuB, C NOMOLLbIO MbILIW U YAEPXKUBAEMbIX HaXaTbiMy KHoNkamu shift unu ctrl.
3 TlepeHoc cnucka BbibpaHHbIX HOMEPOB NMEPEMEHHbIX B CMIMCOK HOMEPOB NEPEMEHHBIX MaccuBa
OCYLLECTBAETCA MYTEM HaXaTUA KHOMKW C un3o06pakeHMem CTpernkm COOTBETCTBYHOLLEro
HanpaBneHus.

BcTaBka nepeMeHHOM MaccuBa

BctaBka nepemeHHOM MaccuBa npousBoautcs koMaHaon «lMepemeHHble MO...». KomaHga
BCTaBMsiET Ha CXeMy NEepPEeMEHHYI0, agpecyeMyto Yepe3 MaccuB aHHbIX. KomaHaa 4oCTynHa TONbKO
npu BbladeneHun anemeHTa «[na» Ha cxeme. Ha akpaH BbIBOAUTCA AManoroBoe okHO «[lepemeHHas
MaccmBa LaHHbIX» (PUCYHOK 5.4.17).

PackpbiBatowmincst cnmcok «CnmMcok MaccuBOB» MO3BONSeT BblOpaTb MaccuMB AaHHbIX, KOTOPLIN
OyneT ucnonb3oBaTbCA NS agpecaumm gaHHOW NepeMeEHHON.

PackpbiBatoLmicst cnncok «Tun nepeMeHHOW» NOo3BONSAET BblIOpaTb TUMN NEPEMEHHONM, 41151 KOTOPOW
OypeT oTobGpaxaTbCcs CNMCOK aTpubyToB B none « ATpUOYThbl NepeMeHHON .
[ocTynHbl cnegyowime Tunbl NePeMeHHbIX:

e CucrtemMHble — BXOAHble/BbIXOAHbIE aHanoroBble, BxoaHble/BbIXOAHbIE  AUCKPETHBbIE,
nepeMeHHble py4yHOro BBoaa

e BHyTpeHHMe — NpOMEXYTOYHbIE BELLECTBEHHbIE, LieNble, Nornyeckue

e MaccuBbl rno6anbHbIX NepeMeHHbIX

e MaccuBbl NokanbHbIX NePeMeHHbIX.

Ecnn BbiGpaH ntobo M3 TUMNOB CUCTEMHOW NEPEMEHHOW, TO B HWKHEMW 4YacTu oOkHa Oyaer
oTobpaxaTbCs CMMCOK aTpubyTOB 3TOr0 TMNa NEPEMEHHOM, C NMOMOLLBIO KOTOPOro MOXHO 3adaTtb
aTpnbyT NepeMeHHON MaccmBa OaHHbIX.
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"EPEMEHHEH MaCCHEBQ AdHHBX l_

MEAD - BxogHan aHanorosan B

Horep kaHana

Haorep neperdeHHoRN 6 HC0

Hariep nnate

Horep exona

Mozua

Mraa 1

Mram 2

EarHMLa MatepeHHa

THM AaTYHES

TN AMHEAPWZALMM WK 3k

Havano wrane

F.oHel Weankl

HusHAA npeaynpenMTenEHaA rpaHkla
BepxsHAn NnpeaynpegHTenEHan rpaHuLa
Huits#HaA npeq aEapyiHan rpaHdLa

BepsHas npenasapHiiian rpaHMwLa
[HCTEPESME CUMHAMMSALMI

Bpera onpegensHMa ckopocT HEMEHEHMA NapaMeTpa
[PaHHLE CHIHAAMSaLMM MO CEOPOCTH POCTS
[PaHWLE CHMrHAAMSELMIM N0 CEOPOCTH NageHua

[T sl sy sy [ Y A s s

MMM mmmo oo

PucyHok 5.4.17 — OkHO koMaHAbl «[lepemeHHas MaccuBa AaHHbIX»

Ecnu BbIGpaHbl MaccuBbl rnobanbHbIX WK FOKamnbHbIX NEPEMEHHbIX, TO B HWKHEW 4YacTu OKHa
oTOBpasnTCs CNMCOK C MaccvMBamu rnobanbHbIX UKW NoKanbHbIX NepeMeHHbIX (pucyHok 5.4.17a), B
KOTOPOM BblBMpaeTcs KOHKPETHbIN MaccuB.

e perse HHAA MMACCHEG JaHHBIX

CnMcoK MacCHEDE:! Tun NEper1eHHDN:

Beino_oTEp_go kWH_row, LI

[epereHHEE;

Mran
DYno3awmre_ARB
Hegoct_BA13E_133

Hegoct_BA_Eoz_k_rop Nar G
Hegoct_BA_ras_k_rop MNor B
HegoctPerlapar_AB Nor 45
Pesur_npen_AR len 4k
Pesun_Ter_AB len 45

] I OTtieHa

PucyHok 5.4.17a — OkHO KomaHabl «[lepemeHHas maccmBa OaHHbIX»

Ecnu BbiOpaH nobol M3 BHYTPEHHUX TWUMOB, TO B HWKHEW 4YacTu OKHa Hu4ero He OyageT

oToOpaxaTtbcs.
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BctaBka anemeHTa «lpepBaTb»
BcTtaeka anemeHTa «[l1pepBatb» NponsBoanTcsa komaHagon «fMpepBaTtb».

BcTaBka 6noka nopsiaka BbiNOSIHEHUs
BcTaBka Grioka nopsiaka BbIMONHEHNS NPOU3BOAUTCS KoMaHAoN «Bnok nopsiaka BbINOMTHEHUS».

BcTaBka nuHUM CcBA3MN

[ns coegmHeHns kakmx-nmbo AByX aneMeHToB cxembl B[ nuHueln cBA3n cnepyeTt HaxaTb feBYto
KnaBuvLy MbilM B 06nacTn BbIXO4HOro/BXOAHOrO KOHTAKTa NepBOro anemeHTa, 3aTteM, He OTnyckas
KHOMKM MbILUW, NepeTalunTb ee B 00MnacTb COOTBETCTBEHHO BXOAHOrO/BLIXOAHOrO KOHTAKTa BTOPOro
3anemMeHTa 1 OTKaTb KHOMKY, NOCNe Yero fMHMSA CBA3M YCTaHOBUTCA.

Ona Bcex nnatpopm CPBK Huxke Bepcum 8.0 u cpeabl ncnonHeHna KPYTIOJ1 Huxe Bepcumn 2.2 nuHuA
CBSA3N MOXET COeANHATb BbIXOAbl Y BXOAbl TONIbKO OANHAKOBOro TUNA.

Ona nnatcopm CPBK Bepcum 8.0 n cpeabl ncnonHeHna KPYIOJ1 Bepcun 2.2 MOXHO COEOMHSATb
NHWEN CBA3W BXOAbl M BbIXOObl pasHbiX TUMOB. Takoe coeAuHeHMe BO3MOXHO MNpWU BbIMOMHEHUU
crneayroLnx ycrioBui:

e Bo3mMoxHO npeobpasoBaHme JaHHbIX U3 O4HOMO TMna B Apyron 6e3 notepu TOYHOCTH

e Tun BbIXOOQHOrO KOHTaKTa ABHO 3aJaH.

B cnyyae 3agaHusi NMHKU CBSI3WN, NpW KOTOpOW GyaeT NpoucXoauTb NoTepsi TOYHOCTU, Nofb3oBaTento
BblgaéTcs coobLieHne o HeobXxoaMMOCTU NCMOSb30BaHUS PYHKLMI Npeobpa3oBaHUs faHHbIX.

Mpy 3agaHUn NUHUIA CBA3KU CYLLLECTBYET pAL OrpaHUYeHui:

e 3agaHue NUHUN CBA3U C BbIXOOHOro KOHTaKTa C HEABHBIM TUMOM Ha BXOAHOW KOHTAKT C HESIBHbIM
TUNOM HEBO3MOXHO.

e 3apaTb HECKOMbKO NUHUKM CBSI3M C KOHTAKTa C HEABHbIM TUMOM [AaHHbIX BO3MOXHO TOMbKO B TOM
crny4ae, ecnu TuUn BXOOOB SABHO 3a4aH M BCE BXOAbl MMEKT OAWHAKOBbLIM TuMN. B npoTuBHOM
cnyyae MOXHO 3agaTth TONbKO OA4HY NMHMIO cBA3W. [Mpu nonbiTke 3agaHns 6onbLluero kKonnyecTea
NUHUIA cBsA3M OydeT BblgaHO coobuieHne 06 OWKNBOYHbIX AENCTBUAX, N NUHUS CBA3N He Byaet
yCTaHOBIEHa

Taknm e 06pa3omM MOXHO YCTAHOBUTb U NIMHWUIO CBA3WN C MHBepcuen. [Ina aToro 4ocTtaTouHO nepea
BCTABKOW IMHUKM CBA3W BblbpaTb anemMeHT «JIMHUA cBA3WM C UHBepcuen» (KomMaHda MeHIo
«lMpaBka\BcTtaBka 3nemMeHTOB\J/INHMA CBA3M C MHBepcUen»), a 3aTeM C MOMOLLbI0 MbILLMN
coeavHUTb Tpebyemble KOHTaKTbI. JIMHWEN CBSA3W C MHBEPCUMEN MOXHO COEAWMHSATb KOHTaKTbl TOSIbKO
fnorMyeckoro Tuna, nHade oHa 6yaeTt aBTomaTMyeckm npeobpasoBaHa B OObIYHYHO JIMHUIO CBA3M.

BctaBka anemeHTa «BbipaxeHue CT»

BctaBka anemeHTa «BblpaxeHue CT» npoussBoguTcss komaHgon «BbipaxeHue CT». Ha akpaH
BbIBOAMTCS AManoroBoe OKHO (PUCYHOK 5.4.18), B KOTOPOM HEOOXOAMMO BBECTU TEKCT BbIPAXEHUS HA
a3blke CT.

Bupaxenuwe CT

PucyHok 5.4.18 — OkHO komaHAb! «BbipaxkeHne CT»
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E,J'IFI BblpaXeHunA, BBEOEHHOro rnonb3oBaTenem, Tun pesyrnbTata MOXHO Bbl6paTb B crnucke «Tun
pe3ynbTaTa BblpaXXeHUs». Mo YMOI4YaHUKO TUM Bblpa*eHUA He onpep,enéH — «X»,

KoHTponb CMHTakcuca BbipaXkeHWsi Npou3BOAUTCA Ha dTane TPaHCnsALMU NporpaMmbl.

5.4.2.2 BoigeneHne anemMeHToB

Bce penctBua pepaktMpoBaHMs NPOU3BOOATCH, Kak MpaBwuio, Hagd BblAEMNEHHbIMU 3fIEMEHTaMMW.
Bblgenutb anemMeHT/rpynny afieMeHTOB MOXHO criedylowmmmn cnocobamu:

e BbigeneHue «wenykom» MbIiwK. [na BblgeneHus crnegyeT YCTAHOBUTb Kypcop Mbiln Ha
TpebyeMOoM 3reMeHTEe U HaXkaTb NEBYHO KraBuLly (pUCyHok 5.4.19).

| | | ]
EI

| ] [kl

PucyHok 5.4.19 — BelgeneHue anemMeHTa LWeyYkoM MbILn

Ecnn TpebyeTca BbigeNUTb HECKOMBbKO 3NIEMEHTOB Cpa3dy (BblOENUTL rpynny 3NeMeHTOB), crieqyeT
HaxkaTb knaeuwy Shift, nocne yvero, He oTnyckasa ee, NocregoBaTeNbHO NMPOU3BECTU KLLENYKMY»
MbILIBIO Ha KaXXaAoM 13 TpebyeMbIX 3NEMEHTOB.

¢ BbigeneHune obnactbi. B aTOM crnydae cnegyeTt HaKaTb JIEBYHO KNaBuULy Mbiln B CBOOGOLHOM
obrnactu cxembl, Nocrie 4ero, He OTNyckas ee, NepeMecTUTb ee B ApYyryto obnactb Cxembl Tak,
4yTOObl  9MEeMeHTbl, KOTOpble HeobXOoAMMO BblAENUTb  MOMHOCTBK  OKasanucCb  BHYTPU
«MPSAMOYrorbHMKa BbIAENEHUs» 1 OTKaTb Knasuwy Mbiwn (PUCyHOK 5.4.20).

PucyHok 5.4.20 — BelgeneHnune anemeHToB 0611acTbio

Mpun atom, ecnn TpebyeTca BbIAENUTb TPynMny 3NIEMEHTOB, CoAepKallytocs B KakoM-nmbo 6noke
(Hanpumep, «OJ1A»), To onepaumio BbligeneHnss obnactelo cnegyet NPOM3BOAUTL MPU HaXaToun
knasuwe Shift.

e BbipeneHue Bcex anemeHTOB. Ecnin TpebyeTca BbiaenuTb cpa3dy BCe ANIEMEHTbI CXeMbl, crieqyeT
BblOpaTb NYHKT MeHo «lMpaBka/Bbiaenutb BCe».

Moao6HbIM 06pa3oM OCyLLECTBNAETCS U BblAENeHNe NIMHNIA CBA3N.

5.4.2.3 lepemelLeHne areMeHTOB Ha cxeme

lMepemelleHne BbIOENEHHOrO anemeHTa/rpynnbl 3f1IEMEHTOB C OfHOM 06racTm cxembl Ha Opyryto
OCYLLECTBISIETCS NyTEM 3axBaTa UX MbilbO M NepeTackmBaHmeM B Tpebyemyto obnactb ¢ OTnyCckaHMeM
MbILUN B TOYKE HasHauyeHusi. [lpu STOM ecnu nepeTackMBaeMble 3MEMEHTbl B TOYKE Ha3HA4YeHUs
nepecekyTcs C ApYrMMu 3rieMeHTaMm CXeMbl, TO NepeMeELLIEHME HE OCYLLECTBUTCS, Tak Kak HMKakue aBa
anemeHTta cxeMbl B[] He MoryT nmeTb 06LLMX obnacTen nepeceveHus.

B TO Xe Bpemsi, BO3BMOXHO NMEpPEMELLEHME 3NIEMEHTA U3 06NacTn HENOCPEACTBEHHO CXeMbl B 061acTb
Kakoro-nnbo 6Gnoka, Hanpumep, "OJIA" nnn "ECNA", a Takke 13 6noka B Onok. Npu atom, ecnu
nepemMeLlaemMbini B oguMH GrOK aneMeHT MMeeT CBA3b C 3N1IeMEeHTOM, OCTaBLUMMCA B Apyrom 6noke, To
AaHHas cBA3b paspblBaeTCs (NMHWUS CBA3W yaanseTcs).

Takke BblaeneHHble 3NeMeHTbl MOXHO nepemMeLliatb Npy NOMOLLNM KnaBuLl ynpaBlieHNA KypCOpOM.
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5.4.2.4 N3ameHeHMe pa3mMepoB 3f1IEMEHTOB

M3ameHeHne pasMepoB 3NEMEHTOB MpUMeHsieTca angd npugaHus cxeme OB 6onblien HarnggHoOCTW.
Ona aTtoro, npexae Bcero, crnegyeT BblAENUTb 3MEMEHT, pa3Mepbl KOTOPOro TpebyeTcss M3MEHUTb.
[anee cnegyeT nogBecTn Kypcop MbIWKM K OOHOMY U3 4-X MapKepoB BblAENeHUss — npu 3TOM Kypcop
npumeT popMy B BUAE ABYyHaNpaBneHHOW cTpenku. [lanee crnefyeT HaxaTb NeByt KHOMKY MbIWK, U, He
OTNyCKas KHOMKW, NepemMecTUTb Kypcop Ha Apyroe MecTo (TeM cambiM, 3aJasasi HOBble pa3mepbl
anemeHTa) B cBO60AHOM 06n1acT CxeMbl, MOCME Yero omKaTb KHOMKY — pa3Mepbl 3f1eMeHTa U3MEHSTCA

(pucyHok 5.4.21).
| | | |
B

EI

. ™
PucyHok 5.4.21 — A3meHeHne pa3mepa aremeHTa

5.4.2.5 \ameHeHne nuHum cBsasn

M3meHeHne popmMbl NIMHUI CBA3M MCMOMb3YeTCs A5t cocTaBneHus 6onee HarmsgHbix cxem OB/,

Ona atoro cnegyeT «LWeNKHYTb» MbIWb Mo TpebyemMomy cCermMeHTy fWHUM CBSA3W, WU, He OTnycKas
KHOMKy, NepeTawmTb Ha [pyroe MecTo, MOCfe Yero OTKaTb KHOMKY MblwW. BblibpaHHbIN cermeHT
nepemMecTuTCs Ha HOBOe MECTO, a COCeflHNEe CErMeHTbl COOTBETCTBEHHO CTaHyT ANUHHEee WUMn Kopode
(pucyHok 5.4.22).

kT
T

PucyHok 5.4.22 — AlameHeHne NuUHUN cBA3K

ITPOEKT 5-31



SCADA KPYT — 2000

MNpw aToM, ecnu NepemMeLLaemMblil CErMeHT ABNAETCA NepBbIM/MOCNEAHNM ANA JAHHOW NMHUK CBA3K, TO
nepea Hum/nocrne Hero BydeT co3daH HOBbIM CErMeHT, YTO Mo3BonseT A06aBnATb HOBble CErMEHTbI K
NHUK CBA3K (PUCYHOK 5.4.23).

PucyHok 5.4.23 — [Jo6aBneHne HOBbIX CErMEHTOB fIMHWUW CBA3N
Ecnu xe, HaobopoT, TpebyeTca yMeHbLWNTb YACNO CErMEHTOB JIMHUWN CBA3WU, TO AN 3TOro 40CTaTOYHO

coeauHuTb (conmanTb) Nobble ABa COCEQHUX CEMMEHTA (FOPU3OHTaNbHbIX UM BEPTUKArbHbIX) (PUCYHOK
5.4.24).

m |

R

é

&

PucyHok 5.4.24 — YpaneHue CErMeHTOB NIMHUN CBSI3N

5.4.2.6 YparneHue arieMeHTOB U3 CXeMbl

Ona  ypaneHuss TpebGyembix 3MEMEHTOB crnegyeT WX BblAENUTb U BblOpaTb MNYHKT  MEHI0
«MpaBka/Yaanutb» vnu HaxaTtb knaeuwy Delete. Mpu aToM GyayT yaaneHbl Bce NUHUM CBSI3W,
COEAVHEHHbIE C KOHTAKTaMU JaHHbIX 31IEMEHTOB.

AHanornyHbIM o6pa30M ocyuwlecTBnaeTca yaaneHune TNIMHUIA CBA3N.
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5.4.2.7 KonnpoBaHue 1 BCTaBka ariemMeHToB B/n3 Oydepa obmeHa

Pepnaktop ®B[] peanusyetr yHKUMN KONUPOBAHUSA M BCTaBKW 3MIEMEHTOB, ANSA 4Yero nogaepxmeBaeT
cobcTBeHHbI Bydhep obmeHa. [Ansa konupoBaHusa Tpebyembix anemeHToB B Gydep obmeHa cnegyet
BblAeNUTb UX, a 3aTteM BblbpaTb MNyHKT MeHi «[lpaBka/KonupoBaTb». [N BCTaBKM COXpPaHEHHbIX
anemeHToB n3 Gydepa obmeHa cHavana BbibupaeTcs NyHKT MeHio «lpaBka/BcTaBuTb», nocne 4vero
dopma Kypcopa NOMEHSETCA Ha COOTBETCTBYIOLLMI JAaHHOMY TUMNy onepauun. 3atemM cnegyeT WenkKHyTb
MbILWbIO B TpeByeMoM MecTe B cBOOOAHON 06nacTu cxembl. AnemMeHThbl n3 Bydepa BCTaBATCS B CXEMY.
Kpome Toro, ocyLiectBuTb onepauunio KoNMpoBaHWUS/BCTaBKMU MOXHO MyTEM NepemeLLeHns BblaeNeHHOM
rpynnbl 3NeMeHTOB C OA4HOW 0Bnactn cxeMbl Ha Apyrytlo (cBOGOAHYHO OT APYrUx 3MNemMeHTOB) npu
HaxkaTou knasuwe Ctrl.

KomaHaa MeHio «lMpaBka\Bblpe3aTb» KONMPYET BblAeneHHble anemMeHTbl B Bydep, a 3aTeM yaanseT ux
N3 CXEMbI.

KomaHgon meHio «[lMpaBka\KonupoBaTtb kak metacbann» konuvpyeTt cxemy ®B[l B BMAe pucyHka B
6ydep obmeHa Windows. B pganbHenwem 3TOT PUCYHOK MOXHO BCTaBUTb B ApYroe MpuroXxeHue
(Hanpumep, gokymeHT MS Word). Ecnu Xe HyXHO cKonuMpoBaTb TOMbKO YacTb CXEeMbl, AOCTAaTOYMHO
BblAenuUTb TpebyeMble aneMeHTbl 1 BbibpaTb B MEHIO AaHHYO KOMaHay.

5.4.2.8 PaboTa c Toukamu octaHoBa

Pepaktop @B/l nogaoepxmsaeT BO3MOXHOCTb paboThbl C TOMKaMU OCTaHOBA.

Touka ocTaHOBa — 3Ta «KMETKa» Ha 3NeMeHTe CXeMbl, KOTopasi 03Ha4YaeT, YTO BbINOSIHEHWE NPOorpammbl
B pexume oTnagku OygeT NpUMOCTAHOBEHO HA 3TOM 3flIeMEeHTE U NPOAOIHKEHO MO  KOMaHAbl
Nonb3oBaTtens.

PaboTta ¢ To4kaMy ocTaHOBa OCYLLECTBSAETCA NOCPeaCTBOM KOMaHA MEHH, pacrnofOXeHHbIX B MEHHO
«OTnapka\Touykn octaHoBa\...» (PUCYHOK 5.4.25).

cos cos
1 1
AXTHEHAA Heaxtnexan
TOYKA OCTAHOBA TOUKA DCTAHOEA
(BRIEOYeHA) (0TR IO YeHA)

PucyHok 5.4.25 — OTknoYeHne ToMek ocTaHoBa

Ecnn TpebyeTcsa ycTaHOBUTbL TOYKY OCTaHOBa Ha OAMH unu Oonee 3nemMeHT CXeMbl, creayerT,
npeaBapuTeNbHO BbIAENUB 3TU 3NIEMEHTLI, BbIOpaTh KOMaHAy MeH «YCTaHOBUTb TOYKY OCTaHOBa».
Ecnu xe Ha kakoM-nMGO M3 BblOeneHHbIX 3MEeMEHTOB YXe YCTaHOBMEeHa To4Yka OCTaHOoBa, TO OHa,
HaobopoT, yganutca. To ecTb OgHA M Ta e KOMaHAa Mo3BONSIET yCTaHaBMMBaTb M CHUMATb TOYKU
OCTaHoBa.

KomaHga «CHATbL BCe TOUYKU OCTaHOBa» npuBOoOUT K yaaneHmno To4ek octaHoBa CO BCEX 3J1IeMEHTOB BO
BCEX CXeMax NnpoeKTa.

KomaHgoa «OTKMO4YUTb TOYKM OCTaHOBa» (COOTBETCTBYHOLUME SMEMEHTbl OOIKHbI ObiTb BblAEneHbl)
BPEMEHHO OTKIOYaeT TOYKYy OCTaHOBa, W BbINOfIHEHME MpoOrpamMmMbl  Ha OTOM  3fEeMeHTe
npuocTaHaBnNMBaTbCa He OydeT, XOTa cama Touyka ocTaHoBa OyaeT BuaHa (ee LBET MOMeHsieTcs Ha
Opyroun, pucyHok 5.4.25).

OTknioYeHne Npom3BoaANTCA

KomaHga «OTKNIOYMTbL BCe TOYKU OCTaHOBa» npnBOOUT K OTKIMKOYEHUIO BCEX TOYEK OCTaHOBa CO BCEX
9NNIeEMEHTOB BO BCEX CXeMax NpoeKTa.
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B no6Goi MOMEHT OTKMOYEHHbIE TOYKM OCTAHOBA MOXHO aKTUBM3UPOBaTb, BbiOpaB komaHay
«YCTaHOBUTb TOYKY OCTAaHOBa» (COOTBETCTBYIOLLMNE 3MEMEHTbI AOIKHbI ObiTb BblAENEHbI).

PaboTa ¢ Toukamm ocTaHOBa BO3MOXHA Kak B pexunMme pegakTtnpoBaHud, Tak U B pexxmmMme oTnaaku.

5.4.2.9 BpeMeHHOe UCKNIYEeHNE 31EMEHTOB — KOMMEHTMPOBaHME

WHorpaa TpebyeTca BpPEeMEHHO MCKIIOYUTb HEKOTOopble 4acTU CXeMbl M3 npouecca TpaHCNAuuMn U
oTNnagkn. JTa BO3MOXHOCTb peanusyeTcs Mpu MOMOLUW BbIAENEHUsI HY)XHOW 4acTu cxeMbl U Bblbopa
komaHabl «lMpaBka\BcTtaBka anemeHToB\KOMMeHTUpoBaTb». [1py 3TOM LIBET BblAEMNEHHbIX 3IEMEHTOB
NMOMEHSAETCA Ha cepbli, YTO ByaeT 03HayaTb, YTO OHU 3aKOMMEHTUPOBAaHbLI (PUCYHOK 5.4.26).

MB[MNB_MMcTepesK] ﬁ:l

PucyHok 5.4.26 — KOMMeHTUpOBaHMEe 3NeMEHTOB CXEMbI

BkntoyeHne 3aKOMMEHTUPOBAHHLIX 3MEMEHTOB B CXEMY — «PACKOMMEHTUMPOBAHWE» BblOENEHHbIX
3N1EMEHTOB — BbIMNONHAeTCA kKomaHaon «lMpaBka\BcTaBka anemMeHTOB\CHATL KOMMEHTapUn».

5.4.2.10 MopsifoK BLINONMHEHUSA 3N1EMEHTOB
MopsgokK BbINOMIHEHUST ANTEMEHTOB — 3TO OYepPeHOCTb, B KOTOPOW OHM ByAyT TpaHCNUMPOBaTbLCA B KOA U
BbIMOMHATLCSA NPU BbINOMHEHUU BCEN CXEMBI.

MopsiAoK BLINOMHEHUS paccyUTbiBAaeTCA aBToMaTuyecku. [ns oTobpaxeHns nopsigka BbINOMHEHUS
aNeMeHTOB crefdyeT BblbpaTb koMaHdy MeHi «Bua\lMopsaaok BbinonHeHus». B aTom cnyyae Hag
KaxKablM 31eMEHTOM 0TOGPa3nTCs HOMEpP NopsiaKa ero BbINOMHEHUS (PUCYHOK 5.4.27):

PucyHok 5.4.27 — lNopsagok BbINOMHEHUSA 311IEMEHTOB

54211 N3meHeHne cBONCTB 31IEMEHTOB

Pepaktop ®©B[l nooaepxmBaeT BO3MOXHOCTb M3MEHATb rpaduyeckme CBOMCTBA 3IEMEHTOB CXEMbI
(cTunb cxembl) - uUBeTa 3MEMEHTOB, WX pasmepbl, wWpudpT mn gpyrne. Ons Toro 4Tobbl 3agaTb
COBCTBEHHbIV CTUMNb CXeMbl, crieayeT BblopaTb koMaHay MeHo «Bupg\Ctunb cxemsbl...». NMpu aTOM Ha
3KpaH byaeT BbiBeAeHO OKHO «CTUMb CXeMbl » C ABYMSA Bknagkamu: «LiBeta n nuHumny» n «pndT».
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Bknagka «LiBeTa u nuHun»

Bknagka «LiBeta n nuHum» (pucyHok 5.4.28) npegHasHadyeHa NS UBMEHEHUS UBeTa U TOMLWMHbI
NNHUIA, OrpaHNyMBaloOLLEN MPSIMOYIONibHYKD 00nacTb 9NemMeHTa, WU JNMHUIM CBA3W, a Takke Ans
M3MEHEHMs LUBeTa 3anuBkM o6nacTt arnemMeHTa U pasMepoB 3nemMeHTa. 34ecCb XXe MOXHO U3MEHUTb
CBOWNCTBa OTOOpaXeHUs KOHTAKTOB anemeHToB. CaenaHHble n3MeHeHusa ByayT NPUMEHATHCS KO BCEM
CYLLECTBYIOLLMM 3fIEMEHTaAM CXEMbI, @ TaKKe dN1IeMEHTaM, BCTaBMSEMbIM B CXEMY.

CTunb cremu

PucyHok 5.4.28 — OkHo «CTtunb cxembl». 3aknagka «Liseta n nuHum»

Bknagka «LWpndT»

Bknagka «Wpndt» (prucyHok 5.4.29) npegHasHadeHa gnsi UBMEHEHUS napamMeTpa wpudTa Ha3BaHus
afleMeHTa, a Takke WpudTa TEKCTa, KOTOPbIA MOXET OToDpaxaTb 3NEeMEHT (Hanpumep, 3nemMeHT
«Ycnosue»).

B cnyyae, Korga Ha cxeme BbleneHbl oAnH WU HEeCKOJIbKO 3/1eMEeHTOB, MOXHO U3MEHUTb CTUIn
COOTBETCTBYOLNX BblOENMEHHbIX 3JIEMEHTOB UMK BblﬁpaTb CTUNN NO yMOJ14aHUIO. B chny4ae, Korga Ha
CxXeMe HeT BblOelieHHbIX 3NneMeHTOB, MNpPOon3BOAUTCA pedakTunpoBaHMe napamMmeTpoB ctunen no
YMOsn4aHuio.

YcraHoBka "ranoykn" «Mo ymonyaHuo» o3HavyaeT, YTo BCe 3afaHHble B JaHHOM Auarnore CBOMCTBa
OyayT NPUMEHATbLCA KO BCEM BHOBb CO34aBaeMbiM 3nieMeHTam. MHadve HoBble cBowcTBa OyayT
NPUMEHEHbI TOSbKO K TEKYLLMM BblAeNeHHbIM arieMeHTaMm.

KHonka «BoccTaHOBUTL 6a30Bbie HACTPOWKMWY NO3BOMSET BEPHYThb NpeaonpeaenéHHble HacTPONKN
BblZI€NIEHHbIX 3/TEMEHTOB.
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CTune cxemul
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PucyHok 5.4.29 — OkHo «CTunb cxembl». 3aknagka «LWpudpm»

5.4.2.12 CeowucTtBa oTobpakeHns

B npouecce pegaktnpoBaHnA CXeMbl MOXHO BKIKHO4YaTb 0To6pa>|<eHV|e pasnquoM OOMNOSTHUTENBHON
VIH(bOpMaLI,MVI 06 anemeHTax. [ins atoro npeaHa3Ha4vYeHbl HECKOJ1IbKO KOMaHA4 MEHI0 «Bunp»:

e TuUnNbl KOHTAaKTOB — KOMaHAa npegHasHayeHa Ansg oTtobpaeHusa unu cKkpbliTus Ha cxeme B[
WHOpMaLMM O TUNax KOHTAKTOB 3N1eMeHTOB (pUCyHoK 5.4.30).

|58

PucyHok 5.4.30 — Tunbl KOHTaKTOB

Bo3MmOXHbI crneayowme TUnbl KOHTAKTOB:

e B32 — koHTaKT 32-x OUTOBOrO BELECTBEHHOro TUNa
B64 — koHTaKT 64-x OUTOBOro BeLEeCTBEHHOro Tuna
116 — koHTakT 16-T1 GUTOBOrO Lierioro TMnNa

LI32 — koHTakT 32-x 6UTOBOrO Lenoro Tuna

LI8 — koHTakT 8-mMun GMUTOBOrO LEenoro Tuna
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° J1 — KOHTaKT normyeckoro Tuna
° C — KOHTaKT CTPOKOBOIo tuna
° * — KOHTaKT HeonpeaeneHHoro Tmna, MoXeT NMPpUHUMaTb 3Ha4YeHus ntoboro Tuna.

e HasBaHMA KOHTaKTOB (PpyHKUMMA — KOMaHAA MpefHa3HayeHa ANns OToOpakeHWs Has3BaHUn
KOHTaKToB (OyHKUMIA. B pexumme oTobpaKeHUs1 OKOSMO KaKAOro KOHTakTa (YHKLUMW BbIBOWTCS
COOTBETCTBYIOLLEE Ha3BaHWe (pUCyHOK 5.4.31).

TafnmMC

|EI =T
ChApoc

[HauaneHoe sHadeHKE] ]

[JEHaYeHKe cYeTUMES

PucyHok 5.4.31 — HasBaHust KOHTaKTOB

e [o3uumua — komaHga ynpaBnaeT oToOpaxkeHNneM Ha3BaHMM NepemMeHHbiX. Ecrnv komaHga akTueHa,
TO B Ha3BaHUM NepeMEHHON oTobpaxaeTcs No3numnsa nepeMeHHon. Ecnn komaHga He akTuBHa, TO
B Ha3BaHWM NepeMeHHOW oTobpaxaeTca TMN NepeMeHHON, HOMep NepeMeHHON 1 HoMmep aTtpubyTta
(pucyHok 5.4.32).

O promoe oTobpasee e OTobpasEeite mozHIGHH

PucyHok 5.4.32 — HasBaHue nepeMeHHbIX

5.4.2.13 MacwTabupoBaHme oTobpaxeHns CxeMbl

Monb3oBaTenb MOXeT u3MeHUTb MacwTab oTobpaxeHusi cxembl OB[. 3To MOXHO caenatb npu
NoMOLLM KOMaHA MeHio «Buna\yYBennuntb» n «Bna\YMeHbWUTb». YMEHbLUWTL MacliTab oTobpaxeHust
MOXHO 00 25% OT ncxogHoro, a ysenmuntb — 4o 200% oT ncxogHoro.

Ha rmaBHOM naHenu MHCTPYMEHTOB NPUCYTCTBYET CNNCOK Bbibopa «MacwTab», no3sonsowun BeibpaTb
nobon 13 npeaycMOTpPeHHbIX MacwTaboB oTobpaxeHus, a Takke kHonka «Macwtad 100%»,
npegHasHaveHHas Ans 6bicTporo cbpoca paHee BbiGpaHHOro mMacwTtaba m3obpaxeHus B UCXOAHble
100%.

MacwTtab oTobpaxeHust cBor Ang kaxgon cxembl B[,

5.4.2.14 OTMeHa caenaHHbIX U3MEeHEHUIN

Ona ypobctBa pepaktupoBaHua cxem Pepaktop ®B[ nopgaepxuBaeT yHKUMIO OTKaTa cAenaHHbIX
nameHeHui. Jliobble gencTBus No pegakTnpoBaHuio cxembl B — BCTaBka, yaaneHue, nepemMeLleHme
3MIEMEHTOB, U3MEHEHNEe pasMepoB U ApYyrne U3MeHeHus — MOryT ObiTb OTMeHeHbl. [logaepkmBaeTcsa
TONbKO OTMEHA Ha3ad, TO eCTb BO3BPAT OTMEHEHHbIX AEACTBUA HEBO3MOXKEH.

Mpun atom "rnybuHa" (T.e. KONMYECTBO AENCTBUNA, KOTOPbIE MOryT ObiTb OTMEHEHbI) 3aBUCUT OT obbemMa
ncnonb3yemomn ornepaTMBHON NaMSTL.

OTmeHa caoenaHHbIX M3MEeHeHUI ocyuwlecTtBrifeTtcd no KomaHae MeHHo «I'IpaBKa\OTmeerb». 3a oauH
pa3 nponcxoamT oTMeHa TOJIbKO OAHOro OencTend no penakTtupoBaHUO CXeMbl, KOTOPOE MOXET ObITb
KOMNMEKCHbIM — Hanpumep, yaaneHune rpynnbl BbiAEEHHbIX 3N1EMEHTOB.
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5.4.2.15 PasmeTka cTpaHuubl

Ona ynobctBa opraHu3aumyM npeaneyaTtHoOW MoAroTOBKM B pedakTope MMEETCs PexXuM pasmeTKu
cTpaHuubl. [pu BKAOYEHMUM ITOrO0 pexmma Ha cxeme OB[l nosaBRAOTCA rOpU3OHTamnbHblE U
BepTMKanbHble MYHKTUPHbIE NUHUW YEPHOro LBeTa, KoTopble 0b6pasyloT ceTKy. fAyeinka 3TOW CeTKu
npeacTtaBnseT cobon BuaMmyto obnacTtb nevatu nmcta ¢ y4€TOM BCEX OTCTYMNOB, 3adaHHbIX B guanore
HaCTPOMKN NapamMeTpOoB CTPaHULbI.

Bug pasmeTku cTpaHuubl NnpuBedéH Ha pucyHke 5.4.33

PucyHok 5.4.33 — «Pa3meTka cTpaHuubi»

BkrtoyeHue/BbIkNOYEHNE pexMMa pa3mMeTku CTpaHuLbl OCYLLECTBRSeTcs U3 MeHi «Bua» komaHoon
«Pa3meTKa cTpaHULbI».

@BHMMAHME!

Ona KoppekTHOW paboTbl pexmma pasMeTKM CTpaHuLUbl Heo6Xxoaumo, 4YToObl B cucteme Oblin
YCTaHOBJIEH XOTA Obl 0AMH ApanBep NpuHTepa. Hannune camoro npuHTepa He 06A3aTenbLHO.

5.4.2.16 OToGparkeHne ceTku

Pexunm oTobpaxeHusa ceTku ncnornb3yeTcsa AN BblpaBHUBAHUS arnieMeHToB Ha cxeme OB[.
Bug cxembl ®B[] ¢ BKNIOYEHHBIM PEXUMOM OTOOpaXKeHNSA CETKM NpeacTaBneH Ha pucyHke 5.4.34

Pexnm oToOpakeHnsa MOXXHO BKITHOUUTb MU BbIKMIOYMUTL C MOMOLLIbIO KOMaHabl «OTobpaeHue CeTKu»
MeHo «Bunp».
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...................................... COOEWEHHE
"""" OcTaHoE koTna (pene) [1 BA167 L[ e (] CPaboTana T3 Ha ocTanok koTna Ll
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PucyHok 5.4.34 — «Cxema ®B[1 npu BKNOYEHHOM pexXrnme 0TOOpaXKeHNss CETKU»

5.4.2.17 HacTtporika napameTpoB 0TobBpaxeHnsi CETKN

B pegakTope npeaycMoTpeHa BO3MOXHOCTb HACTPOVKM NapamMeTpoB CETKU.

HacTtponka napameTpoB oTobpakeHus CeTKM ocyLlecTBnsieTcs B okHe «CeTka» (pucyHok 5.4.35).

PucyHok 5.4.35 — «HacTtpoika napameTpoB CETKM»

HaCTpOMTb MOXXHO crneagyrwme napameTpbl:

BepTuKkanbHbIN War ceTku. 3Ha4eHne wara MoXeT NpuHnUMaTh 3HavyeHusa ot 4 go 40 nukcenen
Fopn3oHTanbHbIN War ceTkn. 3HavyeHne Lwara MoXeT NPMHMMaTh 3HadeHns oT 4 o 40 nukcenen
LiBeT ceTkn. MoxeT ObITb NOOLIM M3 AOCTYMNHbLIX LIBETOB B ONEpPaLMOHHON CucTeMe

PeXxum oToOGpaxkeHns CeTKu

Pexxum npuBA3kum K cetke [lpu BKMIOYEHHOM pexuvMe MPUBA3KM K CeTKe nepemeLleHne
anemeHToB cxeMmbl ®B[l ocylwiecTBNseTca no y3nam 3ToN ceTku. [na TOYHOro nepemeLLeHus
anemMeHToB (C warom B 1 nuKcenb) MpW BKIMIOYEHHOM peXuMe MpUBS3KM Heobxoammo
“cnonb3oBaTh knasuLly Alt+KnasuLLn yrpaBneHnst KypCopoM.

Bce HacTpoiikv 3anoMuHaloTCA Ha YpoBHE MpoekKTa.
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5.5 TpaHcnauua npoekTta
5.5.1 TpaHcnaTtop a3bika KPYIOJ1

Mocne 3aBepuleHna paspaboTku TekcTa nporpamMm Ha s3bikax CT mn OB lNonb3oBatenb MOXeT
OCYLLECTBUTb NX TPAHCASLMIO.

PesynbTaToM TpaHCNAUUKM ABNAOTCA WUCMNOSMHAEeMble MOAYNvM B BuAae hannoB € paclimpeHnem .out,
npegHasHadYeHHble ONg 3anycka B KOHTponnepe unm ctaHuuu onepartopa. Kaxgon nporpammMe npoekta
COOTBETCTBYET OTAESNbHbIN Out-chann.

NcnonHsiemble dainbl, nonyd4aemble B pesynbTaTe TPaHCSILMM, COXPaHSIIOTCA B TEKyLleM katanore
npoekTa. VIMsi ucnonHsiemoro ganna cocTouT U3 MMeHu NporpaMmbl, st KOTOPOW reHepupyeTcs chain,
N pacLUMpeHns .out.

Hanpumep, ans nporpammsi:

Mporpamma Test
Hauano

<Ccrnucok ornepamopoe>
KoHelL

Oypet cosgaH pavn Test.out Hes3aBMCMMO OT HasBaHuA anna, B KOTOPOM 3Ta nporpamma
onpegeneHa.

TpaHcnATOpOM NPOM3BOAMTCA aHanu3 3aBMCUMOCTEWN (BbI3OBOB npoueayp, (OYHKUMW 1 anrobrokoB)
TpaHcnupyemon nporpaMmmbl. B pesynbTaTe aHanusa B out-charin nonagatoT TONbKO Te npoueaypsbl,
dyHKLUUN 1 anrobnokun, KoTopble pearibHO NUCMOMb3YTCA NPOrpaMMOon, XOTS NMPOEKT MOXET coaepxaTb
NPOM3BOSIbHOE KOMNMMYEeCcTBO npouenyp, MYHKUUA Ui anrobriokoB, COBMECTHO UCMONb3YeMbIX Pa3HbIMU
nporpaMmMmamu.

B npouecce TpaHcnsumm npoBepsieTca NPaBMIbHOCTL COCTaBMEHMs NporpaMmm. B criyqyae oGHapykeHus
owmnbok B OKHO BbIBOOA MWHTErpMpoOBaHHOM cpedbl pa3paboTky Bbi4alTCA COOTBETCTBYHOLLME
coobuweHns o6 owwnbkax M wUcnonHaemble MoAynu He cosgatTtcd. [Mocne ucnpasBneHus owmnbok
Heo6xoauMMOo NOBTOPUTL TPAHCIIALMIO.

Mpwn oTCcyTCTBMM OLIMOOK TpaHCnsATop dopMmnpyeT coobLlieHme 00 ycneLwHom reHepauumn out-cbanna.

TpaHcnupoBaTb MOXHO Kak BECb NMPOEKT B LIEMOM, Tak 1 otaenbHyto nporpammy CT nnu B

TpaHcnauMa npoekTa
TpaHcnaunsa npoekTa ocyLwecTBNAeTcsa No KomaHae MeHo « Tpancnauua\TpaHcnMpoBaTb NPOEKT»

TpaHcnsAuuK oTAeNbLHON NporpamMMbl

TpaHcnauna oTaenbHOW MporpamMmbl OCYLLECTBISETCS BbIOOpOM MyHKTa «TpaHcnupoBaTb» B
KOHTEKCTHOM MEHI0, KOTOpOoe MOSsIBASETCA NPU HaXaTuM MNpaBOM KHOMKOW MbILM HA WUMEHMU
nporpammbl  BO  Bkrnagke «[lpoekT» OkHa npoekta wunu  BbIBOPOM  MyHKTA  MEHK
«TpaHcnauua\TpaHcnMpoBaTb NporpamMmy».

MpoBepka nonb3oBaTenbLCKMX CrioBapemn

lMpoBepka nonb3oBaTeNbCKUX CRoBapen AN BbISBAEHUS HEKOPPEKTHbIX AaHHbIX OCYLLeCTBRseTcs
npv noMoLm koMaHabl MeHio «TpaHcnauusa\NMpoBepuTb cnoBapu». B crniyyae Hannunsa TakoBbIX B
OKHO BblBOAA BblOAETCA COOTBETCTBYOLLEe cOoOobLieHMe C yKazaHMeM CrioBapsi U CTpOkM Tabnuubl,
cogepxawen owmnbky. [aHHaa yHKUMSA Takke aBTOMAaTUYECKM Bbl3bIBAETCS cpedon paspaboTkm
nepea Kaxgow TpaHcnsaumMen npoekTa unmn nporpaMmmbl.

FeHepauuo ucnonHAemoro koga
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TpaHcnaTop obecnevmBaeT reHepaunio UCMOMHAEMOro Kofa Ans cneaylowmx nnatopm:
Cucrtema peanbHoro BpemeHu (CPB) koHTponnepa:

e CPBK TREI-5B-04/05 Bepcuu 8.1, 8.2, onepauunoHHas cuctema Linux

e CPBK DevLink-C1000-01 Bepcun 7.1x, 8.1, onepaumnoHHas cuctema Linux

e CPBK DevLink-C1000-02 Bepcun 7.1x, 8.1, onepaumnoHHas cuctema Linux

e CPBK TREI-5B-04/05 (ARM) Bepcuu 8.1, onepaunoHHas cuctema Linux

e CPBK OBEH INJ1K210 Bepcuu 8.1, onepauunoHHasa cuctema Linux

¢ CPBK MDS CPU-1000/1100 Bepcuu 8.1, onepaumnoHHasa cuctema Linux

e WmutaTtop CPBK Bepcuu 8.1, onepaunoHHas cuctema Linux

e CPBK TREI-5B-02/04/05 Bepcuu 8.0, onepauunoHHas cuctema Linux

o CPBK M®K3000 Bepcum 8.0, onepaumoHHas cuctema Linux

e CPBK P06 Bepcun 7.1x, onepaumoHHas cuctema Linux

e CPBK TREI-5B-02 Bepcun 7.1, onepaumoHHasa cuctema Linux

e CPBK M®K3000 Bepcumn 7.1, onepaumoHHas cuctema Linux

e CPBK TREI-5B-02 Bepcuun 7.0, onepaumoHHas cuctema Linux

e CPBK M®K3000 Bepcumn 7.0, onepaumoHHas cuctema Linux

e CPBK TREI-5B-02 Bepcun 6.5, onepauuoHHasa cuctema QNX. lNpu atom kpome dhanna c
paclupeHueM .out ONONHUTENLHO reHepupyeTcsa dann ¢ pacwmpeHnem .lab

e CPBK TREI-5B-02 Bepcun 6.5, onepaumoHHas cuctema Linux. MNpu atom kpome danna c
paclunpeHueM .out ONONHUTENBLHO reHepupyeTcsa dann ¢ pacwmpeHnem .lab

e CPBK M®K Bepcun 6.5, onepauuoHHas cuctema Linux. lMpn atom kpome dhanna c
paclupeHueM .out ONONHUTENBLHO reHepupyeTcsa dann ¢ pacwmpeHnem .lab

CPB ctaHuuu oneparopa:
e  Cpepa ncnonHeHunsa KPYIOJ1 Bepcum 2.2, onepaumoHHas cuctema Windows
e Cpepa ncnonHeHnunsa KPYIOJl sepcum 2.1, onepaumoHHas cuctema Windows
o  Cpepa ncnonHeHuna KPYTOJl Bepcum 2.0, onepaumoHHasa cuctema Windows

o Cpepa ucnonHeHua KPYTOJ1 sepcum 1.0, onepaumoHHasa cuctema Windows (co SCADA
KPYT-2000 Bepcui 2.3 — 2.5). lNpun atom kKpome hanna ¢ paclwumpeHnem .out 4ONOAHUTENBHO
reHepupyeTca ann ¢ pacmpeHuem .lab.

@BHMMAHME!!!

B Bepcusix CPBK Huxe 7.0 unu UCP KPYIOJl Hnxe 2.0 He noaaepXuBarTCA cneayrowme

BO3MOXXHOCTU TexHosnornyeckoro sisbika KPYIrOJl:

e [nobanbHble MaccuBbI

e [mobanbHble NnepeMeHHbIe

¢ MWcnonb3oBaHMe nepeMeHHOW onepaTopa MnocrieAoBaTeNnbHOCTU AONs  WMHAeKcauuu
nokKanbHbIX MaccCUBOB

¢ WUcnonb3oBaHue nepeMeHHOW onepaTopa NocrneaoBaTeNlbHOCTU B KayecTBe onepaHAaa.

Anro6noku nonb3oBartesnis U aBTOMaTu4yeckass Hymepauusa anrobnokoB AOCTYNHbI, HAYMHAA C

MCP KPYI'OJl Bepcuun 2.1 n CPBK Bepcun 7.1.

PacwupeHHble TUNbl AaHHbIX AOCTYNHbI Ha4YMHas ¢ UCP KPYIOJl B.2.2 n CPBK Bepcuu 8.0.

5.5.2 CoobueHunsa TpaHcnsTopa 06 owmnbkax

Ecnu B npouecce TpaHcnauum obHapyXMBarTCA HECOOTBETCTBUS NMpaBuiiaM TEXHOMNOMMYECKOro s3blka
(CT vinn ©B), Toraa TpaHcnsaTop BblgaeT coobueHns o6 owmnbkax B «OkHO BbiBoga» VCP KPYTOJl.
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[ns Toro 4tobbl NepenTn K 3remMeHTy NporpaMmmbl, Bbi3BaBLleMy cooblieHmne o6 owwnbke, 4OCTaTOYHO
NOCTaBUTb KypCOp MbILUM Ha TEKCT COOOLLEHMS B OKHE BbiBOAA W OBaXAbl LWENKHYTb NIEBON KraBuLIEn
MbILLN.

CeogHasa Tabnuua coobleHun TpaHcnsaTopa 06 obHapy)KeHHbIX B NporpaMmme owwmnbkax npuBegeHa B
MpunoxeHune D gaHHOroO AOKYMEHTA.

5.6 Otnagka npoekTa
5.6.1 OO0wwue cBeaeHus

Otnagunk NCP KPYTOJ1 npegoctasnseT Nonb3oBaTtento criegyolmne BO3MOXKHOCTU:
e OTnagky Kak ona nnatopMbl CTaHUMK onepaTopsbl, Tak U Ans nnatgopMbl KOHTposnepa
e [Ina nnatdopmbl KOHTPOMMEPA Kak fokanbHas, Tak U yaaneHHas oTrnagka
e OTnagka npoekTa unu oTaenbHOM NpPorpaMmel
e OTnagka B py4HOM UM aBTOMATUYECKOM peXnme
e [lowaroBas nnu uMKNU4eckasn otnagka
e [1pnoCTaHOBUTL/MPOLOIMKNTL OTNAAKY
e 3anucb 3Ha4yeHun nepemeHHbIX B BJI.

@BHMMAHME!

Mepep Hauyanom npouecca otnagkn HEOBXOOUMO:

o [Ona nnarcdopmbl CTaHUMM oneparTopa — 3anycTutb CepBep 6a3bl AaHHbIX COBMECTHO C TOM
6a301 AaHHbIX, K KOTOPOW NPUBA3aHbl NepeMeHHbIe NpoeKTa

o [na nnarcdopmbl KOHTponnepa — yoeauTtbLCsa B NPaBUITIbHOCTU HaCTPOeEK CBA3U npoekTa ¢ B[
KOHTponnepa (cBa3b ¢ Bl 3apaeTca B cBOMCTBaX NPOEKTa).

Ona paboTbl B pexume oTnagky npegHasHayvyeHbl MeHo «OTnagka», M COOTBETCTBYKOLLAs NaHenb

WHCTPYMEHTOB, @ TakKe OKHO MepPeMEHHbIX 1 aBTOMaTUYECKOE OKHO NEPEMEHHbIX.

3anyck npoekTa Ha BbINOSfIHEHUE B peXUMe oTnagku
3anyck npoekTta Ha BbINOMIHEHNE B peXMMe OTNadKuM OCyLLeCTBRseTcsa KoMaHaou «BbInonHUTb
npoekT» MeHio «OTnagka». B atom cnyyae nporpammbl 6yayT BbINOMHATLCS NOCNeaoBaTesibHO B
TOM MNopsiike, B KOTOPOM OHW pacnofioxeHbl B cekumm «lMporpammbly» npoekta (CMOTpUTe onucaHue
BKragku B pasgene 5.2 «OKHO npoekTa).

3anyck otaenbHOM NporpaMmmMbl B peXXume oTnagku
3anyck oTaenbHOM NporpaMmbl B peXuMMe OTnagku NpoM3BOAUTCHA NyTEM HaXaTWusi NPaBOW KHOMKM
MbILLM Ha ee UMEeHU 1 BblDOpa B KOHTEKCTHOM MEHIO KOMaHabl «OTnaaka».

BpemeHHas npMocTaHOBKa npouecca oTnaaku
B aBTOMaTMuyeckom pexumme npoLecc OTNagkm MOXHO BPEMEHHO MPUOCTaHOBWUTbL MO KOMaHAe
«OTnapaka\lay3a». Boso6HoBNeHMe oTnagkm ocylecTenseTcsa no komanae MNMonb3oBarens.

Bbixoa 13 pexuma otnagku
Bbixoa 13 pexxmma oTnagku npomM3BoanTCa No komaHae «Bbixoa u3 otnagku» meHio «OTnagka».
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5.6.2 OkHO NpoeKTa B pexmme oTnagku

O6wmn BMA MHTErpupoBaHHon cpedbl paspabotkm KPYIOJl B pexume oTnagkm nokasaH Ha pPUCYHKE
5.6.1:

Tekylee sHa4eHWe TekyLUMid 3neMeHT
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_3Ha4eHWe NepeMeHHON
ABTOMaTHYeCKOe OKHO NMepemMeHHbIX

PucyHok 5.6.1 — Cpega paspabotkm KPYTIOJ1 B pexxume oTtnagkm

Ha pucyHke 5.6.1:

e  TeKywinin BbINOSTHAEMbIA 3NIEMEHT MOMEeYaeTCa «MapKepoMm BbINONHeHna», Ana @B — ato pamka
KpacHOro useTta BOKpyr anemenTa, ansa CT — XenTbI TPeYronbHUK crieBa OT CTPOKU

e  Toukm ocTaHOBa — HEBOMbLUME KPpaCHbIE KPYrn

e Papom c HekoTopbIMU anemeHTamu cxeMbl B[] BbIBOAATCH UX TEKYLLNE 3HAYEHUS

e B aBTOMatM4yeckOM OKHE MepeMeHHbIX OoTobpaxaeTcs WHopMauMs O TeX MNEepPEMEHHbIX,
MHOpMaLMs O KOTOPbIX AOCTYNHA B OaHHbIA MOMEHT (Ha PUCYHKEe «ABTO» B HWXKHEW 4acTu
OKHa).

e B o0KkHe nepemeHHbIXx oTObOpaxaeTcsa MH(OpMauuUsi O TeX NEePEeMEHHbIX, 3HAYEeHUSA KOTOPbIX
XenaeTt nocMoTpeTb nonb3oBaTterb (Ha pucyHke «OKHO1» B MpaBoOW YacTu OKHA).

e B okHe BbIBOga coobLieHuin (B NEBOM 4acTM OKHA) BbIBOOWUTCS TEKCT COOBLLEHWA CaMoro
oTnag4uka.

@BHMMAHME!

MCP no3BonsieT BbIKINH4YUTb PEXUM YKasaHus TeKyu.|e17| BbINONHAEeMOMN CTPOKM UITN TeKyLllero

BbINOJIHAAEMOro 3rniemeHTa. [InAa 3TOro MOXHO BoOCnonb3oBaTbCsl KoMaHaon «C ocTaHOBKOW
Kypcopa» U3 meHio «Otnagka».
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5.6.3 Pexumbl otnagkm

Otnaguuk UCP KPYT'OJ1 nopaepxuBaeT Tpu pexvma oTnaaku:
e PyuHon
e  ABTOMaTU4eCKui
e B peanbHoMm BpemMeHW.

PyyHoWM pexum otnagku

YcTaHOBKa py4yHOro pexmma OTnagkM ocywlecternsietcss no  komaHge «Otnagka\Pexum
oTnapgku\Py4Hom».

B naHHoOM pexume Monb3oBaTento AOCTYMHbI crieayowne aenctems (koMmaHabl MeHto «OTnagka»):

e Cnepyrowmn war. BoinonHseTcsa cnegyowmn anemeHT cxembl OB wnu Tekywas cTpoka
nporpammbl CT

e Cnepyrowumn war ¢ 3axoaoM. Ecnu TekyLmii BbINONHSAEMbIV 3NIEMEHT — BbI30B Npoueaypbl Unim
nonb3oBaTenbCckon yHKumMM, TO OyaeT «npou3BeneH 3axod» B AaHHy npoueaypy unu
dyHKUMIO (C oTKpbITMEM ee cxeMbl ansa OB vnun tekcta ana CT) n BbINONIHEHNE €€ NEePBOro
anemeHTa. [lanee otnagka 6yaet NpogomKkaTbCa OO KOHLA BbIMOMHEHMSA OAHHOW npoueaypbl 1
BO3BpaTa B BbI3bIBAIOLLYIO MPOrpamMmmy.

B ocTanbHbIX criyyasix faHHas koMaHga paboTaeT Tak Xe, Kak n komaHaa «Cnegyowmi wary

e Cnepyrowumin war c Bbixoaom. Ecnu Tekylimin BbINOMHSEMbIA 3MEMEHT HaxoouTcs B Tene
npouenypbl UNU Monb3oBaTeNnbCKoM YHKUMKW, TO AaHHas npoueaypa wnu dyHkumns oGyaet
BbIMOSIHEHA [0 KOHLA, NOCIe Yero NPoM3onaeT BbIXOA U3 HEE B Bbi3bIBAIOLLYHO MPOrpammy.

B ocTanbHbIX criyyasix faHHas koMaHAa paboTaeT Tak e, Kak n komaHaa «Crnegyowmii war.

e Cneagyrowmn uukn. MNporpamma BbiNnonHseTcs Ao KoHua. [lanee ee BbINOMHEHWE NPOOOIHKUTCS

C caMoro Havana — NPoOUCXOAUT Nepexon Ha HOBbIN LMK BbINOMHEHWS.

ABTOMaTH4ecKknin PeXxXumMm oTnaagku

YcTaHoBKa aBTOMATUYECKOro pexumma OThagkM ocyllecTBnseTcsa no komange «Otnagka\Pexum
oTnagkn\ABTOMaTUYECKUMN».

Ona ynobectBa nonb3osatens B ICP npeaycMoTpeHa yHKUMS BKITHOYEHUA/OTKIIOYEHNST CNEXeHUs
3a TeKyLMM BbINOMHAEMbIM 3f1IEMEHTOM nNporpamMmbl. [nsi 3agaHvs 3TOro pexuma HeobxoavMmo
BOCMNOSIb30BaTbCs KOMaHOon «C oCcTaHOBKOWM Kypcopa» 13 MeHio «Otnagka». [pu Boibope aToro
pexuma Kypcop BbINOSIHEHMS NPOrpaMMbl OCTaHaBMBAETCA Ha NEPBOM 3fIEMEHTE NPOrpaMmbl.

[ns Havana oTnagkm HeobxoaUMO BLINONHUTL KOMaH4y «OTnaaka\BbInoNHUTL».
OTnagka B aBTOMaTUYECKOM peXnme BO3MOXHa ABYMS cnocobamu:

e o waram . BeinonHeHne ogHoro anemeHTta cxembl @B notom apyroro unu ogHon ctpokn CT
3atem gpyrou. [Mpu aToM nepexoq OT OOHOro anemMeHTa K APYromMy MPOUCXOAUT C HEKOTOpPOW
3a71epXXKOW BO BpEMEHU — MHTEPBAaroM BpeMEHU MexXay Llaramu.

e Mo uymknam. BbinonHeHne nporpaMMbl NPOUCXOAUT MO LMKNaM: B KaXXOoM LMKMIe nporpamma
BbIMOSHAETCA OT Havana go KoHua. Npy 3ToM nepexoa OT OAHOro LMKNa K ApyroMy NpovcxoauTt
C HEKOTOPOW 3aep>KKON BO BPEMEHW — MHTEPBAaNoM BPEMEHN MeXAy LMKnaMu.

I'IpepBaTb OTNnagky MOXHO criegyrowmnmm cnocobamu:

e npw nomowm komaHabl «OTnagka\laysa». B aTom crniyyae BbinosiHeHne 6ygeT NprMoCTaHOBIEHO,
n oTnagyuk bygeT oxuaate cneayollen komaHapl MNonb3oBaTtens

e npu nomowm kKomaHabl «OTnapgka\Bbixog w3 oTtnagku». B 3TOM cnyyae BbINOMHEHWE
nporpamMmbl npepeeTcsa 1 6yaeT Npom3BeAeH BbIXOA U3 peXrMMa OTNagKu.
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Pexxnm peanbHOro BpemMeHu oTnagku
B gaHHOM pexume nporpamMmma HenpepbiBHO BbINOSTHAETCA Ha KOHTponnepe, a otnagyvk KPYIOJl
neprvoanYecKkn onpalumBaeT KOHTPOMep Ha npeamMeT N3MEHEHHbIX 3HaYeHU NepeMeHHbIX.
YCcTaHOBKa pexuMMa pearnbHOro BpeMeHW OTRafKku ocyliecTBnserca no komaHae «Otnapka\Pexum
otnagku\B peanbHOM BpeMeHu».
[aHHbINn pexum oTnagkM AOCTYyNeH TONMbKO B Criydyae yaaneHHOW OTnafdku Ha KOHTponnepe,
napameTpbl KOTOPOro 3afaHbl Ha Bknagke «KoHTponnep» B OKHe CBOWNCTB MPOEKTa.
MpepBaTb 0TNAAKy MOXHO cregylowumm cnocobamu:

e npu nomolum komaHabl «OTnagka\Maysa». B atom criyyae BbinonHeHne GyaeTt NpuocTaHOBMEHO,
1 oTnaguuk ByaoeTt oxuaaTh cnegytollen komaHasl Monb3osaTens

e npu nomowm komaHabl «OTnapka\Bbixoa wu3 otnagku». B 3TOM cnyyae BbINONHEHWE
nporpammbl NpepBeTcs 1 6yaeT NPOU3BEAEH BbIXOA U3 peXuma OTnaaku.

5.6.4 W3meHeHune 3HavyeHuI nepeMeHHbIX

B pexmme oTnagkm MMeeTcs BO3MOXHOCTb M3MEHSTb 3HA4YEHMsI aNieMeHTOB Tuna «llepemeHHasn» cxembl
ob.

Ona nameHeHua 3HayeHusa nepemMeHHon cnefyet ABOWMHbIM LUENYKOM MbIKM MO HYXXHOMY 31EMEHTY
CXeMbl BbI3BaTb OKHO BBOAA HOBOrO 3HayeHus (puMCyHOK 5.6.2), B KOTOpOM 3agaTb Heobxoammoe
3Ha4eHue.

B BO4 WENOro 3HaYeHHA

PucyHok 5.6.2 — [lnanor onga BBoga HOBOro 3Ha4YeHuUs

5.6.5 Cssasbc bl

@BHMMAHME!

PaboTta B paHHOM pexume BO3MOXHa, Tonbko ecnu VCP yctaHoBneHa ans pabotsl co SCADA
KPYT-2000 n sanyuweH Cepep B!

[ns obmeHa gaHHbIMW OOMMKEH aKTMBU3NPOBAaTbCS NyHKT MeHo «OTnagka\3anucbiBatb B B». [Mocne
YCTaHOBKM 3TOr0 napameTpa OTNafku TeKylme 3HauYeHWUst NepemMeHHbIX U COOOLLEeHMS B POSNVHP
nepegatotca B BJ.

O6meH ¢ B[l moxeT ocyLecTBNATLCA Kak MOCNe KaXA4oro wara, Tak U Nocrne Kaxaoro UMkna oTnagku.
[nsa aToro npegHasHayeHbl ABe crieqyowme KoMaHabi:

e «lMocne kaxporo wara» — 3Ha4YeHUs MepeMeHHbIXx nepepalTca B B[ nocne kaxgoro
BbIMOSHEHHOrO Lara nporpammbl (o4epeaHoro anemeHta cxembl B[] nnu ctpokm nporpammbl CT)
e «locne kaxaoro uuKna» — 3HAYEHUS MepeMeHHbiXx nepepatTca B B[ nocne kaxgoro

BbIMOJTHEHHOIO LKKIa nporpamMmmbl.
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5.6.6 YpaneHHas otnagka

YpaneHHas oTnagka nporpammbl Ha KOHTPOMMepe MOXET OCYLEeCTBMATbCA B ABYX peXuMax: C
OCTaHOBKOW KOHTponsepa n 6e3 0CTaHOBKM KOHTposnepa.

@BHMMAHME!!!

Pexxum yaanéHHOM oTnagku ¢ OCTaHOBKOM KOHTponnepa pgoctyneH B CPBK Bepcumu He Huxe 7.0,
a pexum yaanéHHon otnaakm 6e3 ocTaHOBKU KOHTponsiepa AOCTYNeH, HaunHas ¢ Bepcum 8.0.

5.6.6.1 OTnagka c 0OCTaHOBKOW KOHTposnepa
[na oTnagku nporpammbl B JaHHOM peXume criegyeT:

1

w

B okHe «CBoMcTBa npoeKkTa» Ha Bknagke «KoHTponnep» 3agaTtb napameTtpbl cesasu NCP ¢
KOHTpornnepom: «IP-agpec» n «<Homep noprta»

BkntounTb nepekntoyaTens «YpaneHHasa oTnagka»
BbibpaTb pexum otrnagkm «C ocTaHOBKOM KOHTpoOsnepa»

BkntounTtb nepekntovatens «WUHuumanusauusa cpepbl UCNONIHEHUMA NpU  3anycke» npu
HeobxoaumocTn cbpoca B HavanbHOE COCTOSIHME CUCTEMHbIX U BHYTPEHHWUX MEPEeMEHHbIX, a
Tarke anrobnokos CPB koHTponnepa

Bkniountb nepeknioyatens «ABTOMaTM4yeckoe OOGHOBIEHME MporpaMmm», ecnv Heobxoaumo
OTKNIOYNTL Bblgayy 3anpoca nonb3oBaTentd O HeobxoAMMOCTU OOHOBMEHWs Mporpamm
nonb3oBaTens B KOHTPOMMepe Mnpu HeCOBMageHUN NporpamMmm NpoekTa 1 KOHTponsnepa (PUCYHKU
5.6.3, 5.6.4). B atom cniyyae nporpammbl 6yayT 06HOBNATLCA aBTOMaTUYECKU

Paspewnte B KOHTpoOMnfepe yoanéHHyk oTnagky cpeacrsamm mogynsa susyanusaumm CPBK
(cmoTpuTe gokymeHTaumo Ha cootBeTcTByoLwyto CPBK).

3anyctutb NpPOEKT unuM nporpammy Ha oTnagky. Ecnu nporpammbl npoekta cosnagarT C
nporpaMmamMmy KOHTponnepa, nporpammbl KOHTponnepa NpoAorXaT BbINOMHATLCSA, HO YXe B
pexume OTnagku B COOTBETCTBMM C nNapameTpaMmy BbINOMHEHWs, 3adaHHbIMW Ha BKNagke
«OTnagka» okHa «CBowMcTBa npoekta». Ecnv nporpammbel otnuyatoTcd, To OyaeT BbiBeAeH
3anpoc Ha obHoBneHve nporpaMmMm KoHTpomnnepa (pucyHok 5.6.3). B cnyyae noatBepxaeHus
Heobxooumo BbIOpaTb M3 cnucka (pucyHok 5.6.4) nporpammbl, KOTopble OyayT 3arpyxeHbl B
KOHTponnep Ana nocnegyrowen otnagku. MNMopagok nepevvcneHns nporpaMmm COOTBETCTBYET
nopsigky wx nepeuncneHms B oOkHe npoekta WCP KPYIOJ1. lMocne 3arpy3kM nporpamm
NPOU3BOAUTCH MX 3aryCK Ha BbINOIHEHNE B pearibHOM BPEMEHW.

UCP KPYIron

PucyHok 5.6.4 — OkHo BbIGOpa nporpamMm Ans 3arpy3ku B KOHTpOnnep
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5.6.6.2 OTtnagka 6e3 ocTaHOBKW KOHTponnepa

Ons oTnagku nporpamMmmbl B pexunme ©e3 ocTaHOBKM KOHTpOnNepa cneayeTt BbINONMHUTL creaylouine

OencTems:

1 B okHe «CBomcTBa npoekra» Ha Bknagke «KoHTponnep» 3agatb napameTtpbl cBasn UCP ¢
KoHTponnepom («IP-agpec» n «<Homep nopta»)

2  Bkniouutb nepeknovaTens «YpganeHHas oTnagka»

3 BbibpaTb pexum otnagku «be3 octaHOBKM KOHTponnepa»

4 PaspewnTb B KOHTpoONnnepe yAané€HHyl OoTnagky cpeactsamu mMoayns Budyanusdaumm CPBK
(cmOTpuTE OOKYMeHTaumio Ha cooTBeTcTByoWwyto CPBK)

5 3anyctuTb NpoekT unu nporpaMmMmy Ha oTnagky. 3aTem nonb3oBaTtento 6yaeT npennoxeHo
BbIGpaTh NporpamMmmbl 4ns 3arpysky B OTNAL0YHYHO YacTb KOHTponnepa (pucyHok 5.6.4). Ecnu Ha
KOHTponnepe yxe 6bina 3anyweHa otnagovHasa yacte CPBK u ee nporpammbl oTnunyatTtcs oT
nporpaMm NpoekTa, TO NnocrefoBaTenbHO BbIBOAATCA AMAnNoroBble OKHa OGHOBMNEHMS Nporpamm
(pycyHkn 5.6.3, 5.6.4). lNocne aToro nporpaMmmbl OTnagovHou 4vactu CPB  koHTponnepa
3anycKatoTCs Ha BbINOSTHEHNE B peanibHOM BPEMEHW.

6 [pwu 3aBeplieHnn oTnagku OygeT BblgaH 3anpoc (PUCYHOK 5.6.5)

WCP KPYron

PucyHok 5.6.5 — 3anpoc Ha nogTeBepxaeHve 3aBepLlieHnss paboTel oTnagovHon yactn CPB
KOHTposnnepa

5.6.7 BbiBog coobLieHunn

B okHO BbiBOga coobLieHun Ha 3aknagky «OTnagka» BbIBOAATCA COOOLLEHWSI O TEKyLleM COCTOSIHWM
oTnagyuka (coobLeHns o cTapTe oTnag4vka, coobeHns o6 ycnelwHomM/HeyaayHoM 3anycke nporpaMmm
npoekTa, coobLLEeHMst O NpeKkpalleHnn npouecca otnagkm n apyrue). Ha saknagky «PonnuHr» (pycyHok
5.6.6.) BbIBOOATCA Bce coobweHna dyHKUMn message, message2, message3 W anemMeHTa
«CoobLeHune».

CoooweHuA
/ pyHKUMK "message”

PucyHok 5.6.6 — OkHO BbiBOA4a cOOOLLEeHNI

Ona nnatcpopm CPBK Bepcumn 8.0 npu yaaneHHoM oTnagke Ha 3aknagky «PonnuHr» Tak e BbIBOAATCS
COOOLEeHNs 13 PonSiMHra KoHTponnepa.

5.6.8 OKHO nepeMeHHbIX

OKHO nepemMeHHbIX NpegHasHa4YeHo AN1s NPOCMOTPa TEKYLMX 3HAYEHUA NEPEMEHHBIX, UCNONb3YEMbIX B
nporpaMmmax npoekrta (B npumepe Ha pucyHke 5.6.7 3aknagka «OKHO 1»).

IMPOEKT 5-47



SCADA KPYT — 2000

JHa4eHHe
41

Mran
Ba1.a23

M4 Uen 16
MNe37 Bew 0.450000
nmos Nar 0

e A |
=

kHO 14 OkHO 2 A OKHO 3 8 OkHO 4 A OkHO 5 A OKHD B A OKHO 7 A OKHD 5 F
PucyHok 5.6.7 — OKHO nepeMeHHbIX

Kaxpas 3aknagka okHa nepemMeHHbIX npencrtaBidaeT cobon Ta6J'IVILI,y, COCTOALLYHO U3 Tpex nonem:

e «Nmar — MNonb3oBaTenb BBOAMT UMEHA NEPEMEHHbIX, TEKyLME 3HAYEeHUS KOTOPbIX OH
xoten Obl oTcnexmsarhb.
Ecnn nmsi nepeMeHHON BBeOEHO HenpaBWibHO MW aHHas NepemMeHHas He UCMONb3yeTcsi B
npoekTe, T0 B nonsx «Tun» n «3HavyeHme» bynet otobpaxarbcs cnoso «Owmnbka»

e «MUHpekc» — oToOpakaeT Tekyllee 3HayYeHue MHAEeKCa NepeMeHHON MaccumBa LaHHbIX(HEe
penaktupyetcs Nonb3oBatenem)
e «Tun» — oToGpakaeT TMN NnepeMeHHon (He pepakTupyeTcs Nonb3oBatenem)

e «3HayeHue» -— oTODOpaxaeTcs TeKyllee 3Ha4YeHne NepeMeHHOMN.
B atom none lMonb3oBaTternb MOXeT 3agaTb HOBble TeKylUMe 3HaYeHWUs NnepemMeHHbIX, KOTopble
OyayT yuuTbIBaTbCA B AanbHENLWeM npouecce oTnagku.
3HaveHnsi, KoTopble ObiMM M3MEHeHbl Ha nocnegHeM, npedbiaylwieM Lare BbINOMHEeHUS
nporpamMmbl, BblAENSOTCA KpacHbIM LIBETOM (Ha pucyHke 5.6.7 3HadveHue 1243 — 1).
N3mMeHeHne 3HayeHWn nepemMeHHbIX BO3MOXHO TOSMbKO MOCe MPUOCTaHOBKM OTNagknm ¢
nomowiblo komaHabl «OTnapgkal/llaysa». B npoTMBHOM cnyyae uW3MeHeHMe 3HayeHus
nepemMeHHOn HEBO3MOXHO.

PaboTta ¢ Tabnuuamun ocyLecTBnaeTca crieayrowmum obpasom:

e [N BBOAA OaHHbIX CredyeT BbIOENUTb HYXKHYH f4Yeilky Tabnuubl M BBECTM C KraBuaTypbl
Tpebyemoe 3HayYeHne, Nocne Yero HaxaTb Knasully «Enter».

[na 6onee ynobHoro BBoga nepemMeHHbIX JaHHOE OKHO nogaepxueaet mexaHusm Drag&Drop.
To ecTb, Ang TOro, 4To6bLI CO34aTh HOBLIV ANEMEHT AN NPOCMOTPa OTCNEXMBaHUA €ro 3Ha4YeHns
B Tabnuue, A4OCTaTOYMHO C MOMOLBK MbIWW NepeTawmTb ero ¢ mcxogHoro tekcta CT (Mva
nepemeHHon), cxembl ®BL] (anemeHT ®B[]) unu crnosaps MNonb3oBaTENbCKUX AaHHbLIX (CTPOKa
Tabnuubl cnoeapsi) B OKHO nepeMeHHbIX. [locne aTtoro Ans 4aHHOro anemeHTa B Tabnuue bypet
co3faHa CTpoka C UMeHeM aHHOro 3fieMeHTa 1 ero TeKyLMMM 3HaYEHUAMN.

KnaBuwa «Esc» oTMeHsieT BBEAEHHbIE AaHHbIE.

e [ONA ypaneHns nepeMeHHOW, 3HayeHust KOTOopbiX He TpebyeTtca npocmaTpuBaTb, cnegyer
BblAESNIUTb SYEeNKYy C MMEeHeM [aHHOW nepeMeHHOM U HaxaTb knasuwy «Delete» — cTpoka ¢
MHdOpMaLMeEn O JaHHOW NepeMeHHOn yaanuTcs.

OKHO MepeMeHHbIX MNOoAAepXKMBaeT BO3MOXHOCTb CO3[aHWs HOBbIX 3aKnafoK, YyaaneHue wunu
nepevMeHoBaHNe CyLecTBYOLWMX. [N 3TOro UCnonb3yeTcss KOHTEKCTHOE MEHI0, KOTOPOe OTKpbIBaeTCs
Mpw LWernyKke no akTUBHOWM 3aKknaake npaBoi KHOMKOW MbIWN. KOHTEKCTHOE MEHIO COAEPXKUT KOMaHAb:

° Hob6aBuTb 3aKnagkKy — B OKHe NepeMeHHbIX 6y,1:|,eT co3daHa HOBas 3akKragka C I'IyCTOI7I Tabnuuen
° Ypanutb 3aKnapgkKy — Tekyulada akTuBHasa 3aKragka 6yneT yaoaneHa

e [lepenmeHoBaTb 3aknagKy — Bbl30B OkHa «llepeMMeHOBaTb 3aknagky» C NpeasiokeHnem
BBECTWN HOBOE MMSA 3aKnagku (pUCyHOK 5.6.8).
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PucyHok 5.6.8 — OKHO nepenmeHOBaHUA 3aknagkm

5.6.9 ABTOMaTM4eCKOE OKHO MEPEMEHHbIX

ABTOMaTMYECKOE OKHO NepeMeHHbIX (pucyHok 5.6.9) npenHasHayeHO Ansi MPOCMOTPa  TeKyLmMX
3HaYeHWI NepeMeHHbIX, AOCTYMHbIX HA TEKYLLEM Luare oTnagku.

i‘ M | KA |l-"|H.ﬂ.EKE |THI‘I |3Ha'—IEHHE | -
1 |eal3n Nor 0
2 |eal3l Nor 0
3 |eals2 Nar ]
4 |BAl5S3 Naor 0 "
| | | hﬂBTDﬁ.\J‘IDK }.\ rnof j{

PucyHok 5.6.9 — ABTOMaTn4yeckoe OKHO NepeMeHHbIX

[ns oToGpaeHuss aBTOMaTUYECKOrO OKHa MepeMeHHbIX HEeoOXOAMMO MepeviTu B PEeXUM OTNagku U
BOCMNONb30BaTbCA KOMaHAoM « ABTOMAaTU4YeCKOe OKHO NnepeMeHHbIX » B MeHlo «Bug»

B otnuumne ot HabopHOro okHa NepeMeHHbIX, B aBTOMaTU4EeCKOe OKHO NMepeMeHHbIX Henb3s 406aBnsTh,
yAansaTb UMW NepeuMeHOBbIBaTb 3aknagkn U U3MEHSTb CMMCOK MepeMeHHbIX B 3aknagkax. Cnucok
nepemMeHHbIX B JaHHOM OKHE hOpMMpyeTCst aBTOMATUYECKM.

ABTOMaTn4eCcKoe OKHO NepeMeEHHbIX UMeeT 3 3aKnaaku:

e «ABTO» — OoTOGOpaXkaeTcsi CNCOK NepPeMEHHbIX, 3HAYEeHUs1 KOTOPbIX AOCTYMHbI HA AaHHOM Luare
OoTnagKku

e «Jlok» — oTOOpaxalTCcs NnokanbHble NepeMeEHHbIE
e «IMob» — oTobpaxatoTcsa rnobanbHble NepemMeHHbIe.

5.6.10 VcTopust nameHeHnsa nepeMeHHbIX

OKHO ncTopun M3MEHeHus nepemMeHHbiX (pucyHok 5.6.10) npegHasHa4yeHO AOns MPOCMOTP MUCTOPUM
N3MEHEHMA MNepeMeHHbIX. [ns oToOpaXeHWst OKHa WCTOPUN WU3MEHEHUSI MepeMeHHbIX HeobXoanMOo
nepenTn B pexumMm OTMagkM M BOCMNOMb30BaTbCs koMaHAon «UAcTopusa M3MeHeHUsi nepeMeHHbIX» B
MeHio «Bung».

Il

1 [ Vingexc | Tun | Sraavernoe Hpenn nememesin | N7 wnna | User
1| priemaik Brufd  2000000r 000 11:54:44:332 1
2 |imputs T 11:53:35:34 1 ==k

I™ fiovazare ] amew w100 < | coevosce nepa | > Tyt L Asvorscunat | e ||

Tl rTH] Onno 1 [ Oz A Conod | Orwad J CwnoS ), CxnuB ) OwmaT J CwmoB ]

PucyHok 5.6.10 — OKHO NCTOPUN N3MEHEHMNS NEPEMEHHbIX

OKHO cOCTOMT U3 8 He 3aBUCMMbIX ApPYr OT Apyra Bknagok. Kaxaas Bknaaka cCOCTOMT U3 NEBOW YacTu —
Habop NepeMeHHbIX, UBMEHEHMWS KOTOPLIX OTCMEXMBAOTCS U NMPABOW YacTn — cam rpadonk U3MEeHEHWIA.
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JleBas vactb (pucyHok 5.6.10) oToGpaxaeT: uMsi MepeMEHHON, NHOEKC (eCnu 3TO dfieMeHT maccumea),
TMN NEePEMEHHON, 3HadeHue (B NO3VUMKM CBETOBOro nepa), Bpems W3MeHeHus (nocrnegHero no
OTHOLLEHMIO K NMO3MLUM CBETOBOIO Nepa) HoMep LuKna(UmKn B KOTOPOM NMPOM3OLLIO U3MEHEHUNE) U UBET
oTobpaxeHuns Ha rpadwmke. [na pobaBneHMs MNepemMeHHOW B CNUCOK Heobxoammo HanucaTb eé
Ha3BaHWe B MYCTYH AYENKY KONOHKN «MsA», Kak TONbKO 3HA4YeHMe 3TOoN nepemMeHHon ByaeT AOCTYMHO,
Ha4YHETCA e€ oTobpaxeHne Ha rpaduke.

MpaBas yacTb Bknagku (pUcyHok 5.6.10) oTobpaxaeT rpadpmk M3MeHeHMN nepemMeHHbIX 4o6aBneHHbIX B
neeown yacTtu. o ocn Y oToGpaxaeTca abcontoTHOE 3HAYEHNE NMEPEMEHHON, a Mo ocn X — KOJTIMYECTBO
LUWKNOB nporpaMmmbl. [na onpegeneHnss TOYHOrO 3Ha4YeHUs nepemMeHHOM Ha rpadumke Heobxoammo
BOCMNOSIb30BaTbLCsl CBETOBbLIM NEPOM.

[nga akcnopTa UCTopun N3MeHeHUs NnepeMeHHON HEOBXOANMO HaxaTb KHOMKY “OkcnopT XML”.

P N

Jxenopr XML ot S

MyTe K dakiny: | Y WUsersYusev\Desktop\testProjectiTab1_25 Ofzop...

MapaMeTpbl BEIMPY3KM NEPEMEHHLIX

[ BoirpysuTh BCE LMKNEI MCTOPIK

Ha4mHan c 1 ﬂwﬂma Kon-50 Wwiknos 33 :ll
0K | OTmeHa

PucyHok 5.6.11 — OKHO BbIrpy3ku gaHHbIX

B okHe «3kcnopT XML» Heobxogmmo HacTpouTb NyTb K XML-channy, gnanasoH coOXpaHsieMbIX OaHHbIX
(B umknax).

5.7 TMporpammMmupoBaHue KOHTponnepa

rlpOFpaMMVIpOBaHI/Ie KOHTpOINepa 3aKnn4aeTCd B 3arpy3ke nporpamMmm nornb3oBaTtesid B KOHTPOIIEp U
obHoBneHnn 6a3bl 4aHHbLIX CUCTEMHbIX nepemMeHHbIX.

[na nporpammMmmpoBaHXsa KOHTposnepa crnegyer:
1 B okHe «CBomcTBa npoekta» Ha Bknagke «KoHTponnep» 3agatb napametpbl cessum VICP ¢
KoHTponnepom («IP-agpec» n «<Homep nopra»).
2 BbibpaTb komaHgy «MporpammupoBaHue» meHio «KoHTponnep»
3 B oTkpbiBwemcsa okHe «[lporpaMmmupoBaHue KOHTponnepa» (pucyHok 5.7.1) ycTaHOBMUTb
nepeknoyatens «O6HOBNEHMe NnporpaMmm» 1 OTMETUTb B CMIUCKE NPOrpaMMbl, 3arpyXaemble B
KOHTponnep. [lopsigkomM nepedncrneHns OTMEYEHHbIX MporpaMm OydeT onpesensaTbCa WX

NOpSAKOBbLIN HOMEP NPW BbIMOSTHEHUN HA KOHTPOIepe (aHanorm4yHo nepeyvncrieHnto nporpamm B
danine programs.Ist koHTponnepa)
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[porpamMmMupoBaHHe KOHTpOAnEpa E

I s GAHERHH

PucyHok 5.7.1 - OkHO « [NporpaMmmupoBaHne KOHTposfiepay

Ecnn nepeknioyatens «OBGHOBMEHMe nporpaMm» BbIKMOYeH (MPU 3TOM CMUCOK MNporpamm
CTaHOBUTCS HeJOCTYMNHbIM), TO 3arpyaka nporpamm B KOHTPOIep He NPoVU3BOAUTCS

4 [Ona 3arpy3kM CUCTEMHOM ©0asbl [aHHbIX B KOHTPOMMEpP «BKMKYMTb» MepeknvaTtenb
«ObHoBneHue B[] KOHTponnepa»

5 [nga BbinonHeHus cbpoca B HavarbHOE COCTOSAHME CUCTEMHBLIX M BHYTPEHHUX NepeMeHHbIX, a
Takke anrobnokoB CPB KoHTponnepa ycTtaHOBWUTb nepekntovaTtens «UHuumanusaumsa cpegpbl
ucnonHeHusa». Ecnn 6b1no BbibpaHo obHoBneHne B[l koHTponnepa, To AaHHbIN NepeknovaTens
OyaeT NpUHYOMTENBHO BKIOYEH U CTaHET HEAOCTYMNHbIM ANSA peaakTUpOBaHUS

6 HaxaTtb Ha kHonKy «OK». B pesynbTaTe cTapble nporpammbl KOHTporepa GyayT BbIrpyXeHbl,
HOBbIE 3arpy>keHbl ¥ 3anyLleHbl Ha BbinonHeHve. Mpu aToM ecnu BoibpaH pexum «OGHoBNEHNE
B[ koHTponnepa», To 6yaeT aBToMaTUYECKN NPOM3BEAEH Nepesanyck KOHTpossepa.

éBHMMAHME!!!

MporpammupoBaHue koHTponnepa us UCP KPYIOJ1 poctynHo ana nnatdopm CPBK, HauuHas
¢ Bepcum 7.0. NMporpammupoBaHMe KOHTposiepa BO3MOXHO TOJNbKO NMPU BKITIOYEHHOM peXxume
yaanéHHon otnagku B CPBK (nogpo6Hee B aokymeHTauum Ha CPBK).

5.8 T[louck 3aaencTBOBaHHbIX OOBHLEKTOB B NPOEKTe

C nomolLbio dyHKLMM NoUCKa 3a4eCTBOBaHHbIX OOBEKTOB B MPOEKTE MOXHO NONy4YMTb MHpOpMaLnIO
06 oObektax, wucnonb3yembix B nporpamme. B pgaHHOM cnydae nog MNOHATMEM  «OOBEKT»
noapasymeBaeTcs nobas nepeMeHHas, KOHCTaHTa, npoueaypa, pyHKuus, anrobnok, nporpaMmma.

[na goctyna K gaHHoW gyHKUMM HeobxoamMMo BOCMONb30BaTbCA KoMaHaou «lepekpEeCcTHbIe CCbINKU»
MeHo «Bugy. Bug okHa nouncka 3agencTBoOBaHHbIX 06BHEKTOB NpuBESEH Ha pucyHke 5.8.1.
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= MepexpécThble coblHM

0fnacTe NOMCKE: Tun offeesToE: OfeekT: Cobinku Ha ofbekTbl
Mpaueaype ~ = Bre offeerThl |Di\.- Hairu | Mporparta | Mpolenypa, SYHKLKA, roBack | Hardep |
Imitator * Neperentee b1 Crucok ofeekTos: pra_shul SR01a_0Ogpaz 127
SA01_Deesne_ + MporEKYTOUHEIE NEPEMEHHEIE prg_shul SR01a_Oep02 144
SA02_TMoHued + [MofankHele NepereHHEIE Hra affbexTa | Tun offbexta e’
5403 Mostw F +- [¢] T nofi.nepemeHHble MaccHsa Add P YHKLMA
5A04_Mosbiw v ¥ NiokansHeIE NEpEMEHHIE idj_r32 z':'”“”*”“
SADS NMosbiw e + Nok.nepemeHHEE MaccHBa DEL ‘:P:::E::
SATE_Mor_T +- [ Mnod.koreTanTe) Div_i32 PyHKUMA
SA07_HamarHe. B Mark. KaHET aHTEl Fabs FyHELMA
SANR_MoHu_y E CHETerHEIE Tafreps! FZadv2 Anrafinok
SA10 Mosewer ¥ P YHKLHM Imit_Cikl_kont  Anrotnok
¢ - [S Aarofnoku Imnit_Zady Anrotinok
Meszages FyHELMA
£ > buil FyHELLA
Mul_r3z2 P yYHELMA
™ Wekats Tonbko AY6aupoEaHHele ofbekThl - oPs NoKkanEHaA KOHCTEHTS b’
<
O6HOEKTE
hd|

PucyHok 5.8.1 — «OkHO nouncka 3agencTBoBaHHbIX 06 bEKTOBY

5.8.1 HacTtpoWka kpuTepmeB noncka

,Elmanor noucka 3agencTBOBaHHbIX 0OBEKTOB MO3BOSISIET NONb30BATENNIO Nnpon3BeCTU TOHKYH HaCTpOI7IKy
Kputepumes noncka 00BLEKTOB B NPOeKTe. Bo3moxHa HaCTDOIZKa crnegyrowmnx Kputepues:

e (OOnacTb Novcka o6BbEKTOB
e  Twunbl oObbekToB
e  Tunbl gybnupoBaHHbIX 06 BHEKTOB.

5.8.1.1 Hactpowika obnacti nomcka o6bHeKToB

Ona 3apgaHms obnactv noucka HeobxoaMmO YCTaHOBUTL pnaxku B gepeBe «ObnacTtb noucka»
(pncyHOK 5.8.2) HanpoTMB COOTBETCTBYIOLLErO 3feMeHTa JdepeBa, B KOTOPOM OTOOpaxeHbl BcCe
nporpamMMbl NpoekTa, npoueaypbl, PyHKUMK, anrobriokn, NCNonb3yemMble B NporpaMmme

fnacTe NOMCE a;

= [#] MAIN
= [ Npouenypes

- [ P1213_GOR1T
-] P1314_GORZ
-] P1415_GOR3
- o] P2021_4MFOM
- [ P2122_4MFO02
- [ P2223_4MFOO3
- [ P2324_4MFO04
- [ P3031_4MEOO
- [ P31 32_4NBO0O2
- [ P3233_4NBOO3
- [ P3334_4NBOO4

- [ P3435_5SaveD T Alarm

- [#] P uHkLL
- [#] Anratinaem

PucyHok 5.8.2 — «O6nacTtb nomckay
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5.8.1.2 3agaHune TMnoB o6bLEKTOB A8 NoucKa

Ans 3agaHnst TMNOB OOBLEKTOB AMns noucka HeobxoauMMo paccTaBuTb naxku B gepeBe «Tunbl
006beKkToB» (pUCyHOK 5.8.3) HanpoTMB 3NeMEHTOB AepeBa, COOTBETCTBYHOLIMX TunaMm OOBLEKTOB,
BblGpaHHbIX AN noucka.

= [¥] Boe offeekTel

- [#] Nepementes B0

- [#] MpomeskyTouHiie nepemeHHele

- [FNE
R0
mwhll
- [ T notaneHele neperetsle
[ Bew32.
- [7] BewEd.
[ Uend.
- [#] UenlE.
- [ Len3z,
[ Ner.
- [¥] [ nof.nepeterHeE MaccHeES
- [#] NokaneHeie nepeteHHEe
- [#] Nok.nepemetHee MaccHea
|- [w] o6, koHeTaHTE
- [w] Mok koHcTaHTE
- [#] CHeTerHEe Tairepe
- [#] P uHkLbM
- [#] Aaroginoku

PucyHok 5.8.3 — «Tunbl 06beKkToB»

5.8.1.3 HacTtpowka noncka Tonbko gy6nmMpoBaHHbIX OOBHEKTOB

Mog noHaTMEM «AybnvpoBaHHbIN OBbEKT» (pucyHok 5.8.4) nogpasymeBaeTcsi OObeKT MpoekTa, K
KOTOpOMy npoucxoauT obpalyeHve 6onee ogHoro pasa. Bo3MoxHO, OCyLLEeCTBUTb MOUCK CriedytoLmx
nybnupoBaHHbIX 06 bEKTOB:

o [lepeMeHHbIe-NPUEMHUKN
o [lepeMeHHble-UCTOYHUKM
e Anro6nokmu

e CuCTEMHble Tanmepbl

Ona Bbibopa TOro unu MHOro knacca Ay6nmpoBaHHbIX OO6BLEKTOB HEO6XOOUMO YCTaHOBWUTb (ONaXok
HanpoOTUB COOTBETCTBYKLLErO anemeHTa B cnucke «WUckaTb TONbKO AyOnupoBaHHble OOGBLEKTbI»
(pucyHok 5.8.1), a 3aTeM HanpoTMB Ha3BaHUS COOTBETCTBYKOLLEro Krnacca OOBLEKTOB B CTaBLUEM
aKTUBHOM CrUCKeE.

M EpEtEHHEIZ-HET SHHIEM

MepeteHHEI-NPUERHMEM
AaroGaokM

PucyHok 5.8.4 — «[JybnunpoBaHHble 06beKTbI»
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5.8.2 BbInonHeHue noucka 3agencTBOBaHHbIX OOBbEKTOB

[ns noucka 3agencTBOBaHHbIX OOBLEKTOB crieqyeT 3aaatb KpuTepumn noucka (nogpasgen 5.8.1) n 3atem
HaXkaTb Ha KHOMKY «OBHOBUTbL». Pe3ynbTaThl Noncka (Mmsa obbekTa 1 ero Tun) otobpaxkarTcsi B CNMUCKe

obbekToB (puc. 5.8.5).

NokaneHan KOHCTaHT 3

NokaneHan KOHCTaHTS

add

P yHK LA

div

P yHELMA

meszage

P uyHELHA

il

P yHK LA

poz10

NokaneHan KOHCTAHTa

pozl2

NokaneHan KOHCTaHT 3

pozld

NokaneHan KOHCTaHTS

poz?

NokaneHan KOHCTaHTa

poz20

NokaneHan KOHCTaHT 3

pozd

NokaneHan KOHCTAHTa

zdate

P yHK LA

stime

P yHELMA

P uyHELHA

M120

NokaneHan KOHCTaHT 3

MH1202

NokaneHan KOHCTaHTa

M130

NokaneHan KOHCTaHT 3

M1302

NokaneHan KOHCTaHTS

H1401

NokaneHan KOHCTaHTa

M1402

NokaneHan KOHCTaHT 3

H120

NokaneHan KOHCTaHTa

M1202

NokaneHan KOHCTaHT 3

MH1203

NokaneHan KOHCTaHTS

MH1204

NokaneHan KOHCTaHTa

PucyHok 5.8.5 — «HargeHHble 00bekTbI»

NokaneHan KOHCTaHT 3

B cnucke HaigeHHbIX 06beKTOB MOXET okasaTbcs Gonblioe yucno obbekToB. [MoaTomy Ans noucka
oObekTa No MeHU cpean HanaeHHbIX 06 bEeKTOB HEOOX0AMMO BBECTU TEKCT B None «O6bLeKT» 1 HaxaTb

Ha KHOMKy «HanTu».

B cny4yae, ecnh nonb3oBaTteslb USMEeHUIT napamMeTpbl NOUCKa UMM U3MEeHWUIacb CTPYKTypa NpoeKTa, B
OKHE BbiCBeYMBaeTCcs nHankaTop «[JaHHble N3MEHEHbI».

éBHMMAHME!!!

Anro6noku c py4yHom Hymepauuen otobpaxarTtcAa B dopmarte: <Uma anrobnoka>(<Homep
anro6noka>). B anrobnokax ¢ aBToMmaTtu4yeckon Hymepauuen Homep He oTobpakaeTcs.

Cnuncok CCbINOK Ha HanmaeHHbIN 06bekT oTobpaxaeTcs B Tabnuue «CCbINKM HA 0O6BLEKTbI» (PUCYHOK

5.8.6) .

Fa122_4WFO02

F2324 4WFO04

F3233_4WBOO3

P3233_4WB003

PucyHok 5.8.6 — «CcbInkun Ha 06bekTbI»
B aTon Tabnuue cogepxutca cnegyrowas nHpopmauus:

F3435 SaveDTAlarm
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e  Msa nporpamMmmbl, B KOTOPOW MMeeTCs obpalleHne K 06 bekTy
e  Vma npouenypsbl, pyHKUMM unun anrobnoka, B KOTOPbIX MMeeTcs obpalleHne K 06bekTy
e Homep anemeHTa cxembl ®B[] unu ctpoka B chavine Ha CT.

[nsi Toro 4To6bl BLIBECTU CMMCOK CChINIOK HA COOTBETCTBYIOLWNA 00BLEKT, HE0OX0OMMO BbibpaTb ero B
CM1cKe HanWAeHHbIX OOBEKTOB C MOMOLLLIO MbilUM UNKU KnaBuaTtypbl. B okHe noucka 3agencTBOBaHHbIX
006BbEKTOB npefycMoTpeHa (yHKUMS ObICTPOro nepexoga kK mecTy obpauweHuns K obbekty. YTobbl
OCYyLLECTBUTb NOOOOHLIN Nepexod Hago BbINOSHWUTL [BOMHOM LLEMYOK MbIbi0 MO COOTBETCTBYIOLLEN
CCbIJTKE B CMUCKE CCbINTOK HAa OOBEKT.

éBHMMAHME!!!

Ecnu npoekT coaepXuUT CUHTaAKCUYeCKue OWUOKM B UCXOOHOM Koae, BblJaéTcA coobuieHue o
TOM, YTO MOUCK 3aAeMCTBOBAHHbIX OOBHLEKTOB MOXeT ObiTb He AOCTOBepHbIM. B atom cny4ae
NMOUCK BbIMOJHAETCS TONbKO B TOM YacTU NPOEKTa, B KOTOPOM He COAEePXUTCHA OLUMOOK.

5.9 Pabota c 6a3omn faHHbIX KOHTponnepa
5.9.1 PepakTop 6a3bl JaHHbIX KOHTpONepa

[ns pepaktupoBaHus Bl koHTponnepa cnenyet BoidBaTb Pegaktop 6a3bl AaHHbIX.

BbizoB pepaktopa ocyuwiectBnsetcs u3 meHio NCP KPYTOJ1 «KoHTtponnep/PegaktupoBanue b[i
KOHTponnepa...».

'naBHoe okHO pefaktopa bl koHTponnepa nokasaHoO Ha pUcyHke 5.9.1.

1 2 3
BAZ Horep arpesiera s stgedinrs Tun e
m 1 Horep rasiana Umrmea ]
E&d 2 Ko ofipatorii Ll vmat [ ]
RaE 3 Heraep Anared [FEe 2
e 4 Hiorep eon s 1S nasme Uemea 3
= 5 Moeaisa nepen e Crposcans E3AAPTY
s g Hram 1 Crperones Prapa a0
BAD 7 Hea 2 Crpoxcecsi AR,
Lot 8 Ecoeaein sz atpormea Ll ]
BA10 ] Ten aarera [FETe (]
BE=11 1] THn Meseaps I A Ll 1]
Ra12 1 Harsang o g B rluscTmsmrng 0 OO0
EA13 12 Foomiin i Bewecrmsred 1600000
Baid 13 Humsrtan npesynpeniaeneqaa rparsisa Brwecreerreai 1. DOO000
. 14 Beprsneaa M ynpssITe et £ R Elaty prrpsrea 1, 200000
BAlS 15 Himatin igste st ssem st £ st ais Beuwscresrred 0000000
EAlE H Bepooess npen SEA0HasEs ML Bewecresrrnss 0000000
BA17 i7 Fiscrepsaes curvmamemss ot 0 go 108 Epiyscipsens 1 0 Qa0
REiA 18 B o g o a4 LS ril P R o ] B4 939078
EA19 19 [ petma & O M-S 1O CEOPOCTH POCT8 Bewescreerreai B 595075
A0 1] TPy CHrmamRa0LA IO CHLOPOCTH NAZErem Bowscresrena B4 93075
e a Mo Sowspe of (U000 20 1000 Beuiscterred 0000000
2 M ax cimaaneso Boomomrss [QocnosepHan] CropocTe Eewecrearres 0 D000
Baz2 \ w |3 TRan sl pase] T TR [ SR R ] T T oo i L]

1 - TNaBHOE MEeHIo
2 - [MaHenb MHCTPYMEHTOB
3 - NMaHenb oTo6paeHNst KOHTEKCTHO3aBUCMMOW MHpopMaLm
4 - Cnncok NnepeMeHHbIX
PucyHok 5.9.1 — Pegaktop B[l koHTponnepa. maBHoe OKHO
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5.9.2 CosgaHue B[] koHTponnepa

[na cospganua Bl KoHTponnepa crneayer:
1 B meHo «B[] koHTponnepa» Pegakrtopa B[] BbinonHuTE KOMaHay «Co3patb»
2 B nossuBwemcs okHe «Cosaatb BL...» (pucyHok 5.9.2) 3agatb cneayowime napameTpbl:

Wmsa B koHTponnepa

MyTtb Kk B[ KOHTPONNEepa

KonunyecTBo nepemMeHHbIX Kaxgoro tuna B b
MpuaHak nogaepXxkm 24-cMMBONbHOW NO3MLINK
Mpu3Hak nogaepXkkn npotokona cobbiTnn Bepcun 2.0.

x]

Cozpats B/A...

MiiA Saskl gaHHER KOHTPOANERS: |test

Myt |I::"«. J

[epereHHBE BA

K.onmuecTeo NepeMEHHER b

t.

MepererHee A6

K.onM4EcTED NepeMERHER (D _I
MeperaeHHeE OB

K.onuuecTED nepemerter |0 _|
MepererHele B IO

K.onMyecTED NepetEHHEL 11 _|
[NepetdeHHee P

K.0nHyecTED NepetEHHLIY =

JononHKTENEHD!

[+ Mogoepstka 24-% CUMBONEHON MOFHLHK
[v Mogaepska npoTokona codemuil eepoud 2.0 [gna SCADA KPYT-2000 3.0 1 Bbiwe)

] | OTrEHa

PucyHok 5.9.2 — NapameTpbl BI1 koHTponnepa

Mpw nonbiTke co3aatb Bl ¢ HEKOPPEKTHBIMM NapaMeTpamMu BblAaéTcs CoobLLEHME O TOM, YTO BBEAEHDI
HEKOPPEKTHbIE JaHHbIE.

5.9.3 OrtkpbiTne Bl koHTponnepa

OTkpbITb 6a3y AaHHbLIX KOHTPOSIEepa BO3MOXHO ABYMsi crocobamu:
e BuisBate Pegaktop B n3 rnasHoro meHto NCP. Mpn atom oTkpoeTcs Bl koHTponnepa, nyTb K
KOTOpPOW yKasaH B HacTpoOKKax rnpoekTa
e BbinonHutb kKomaHgy «OTKpbITb» MeHwo «B[] koHTponnepa» Pepaktopa BMA. lMpu atom
nonb3oBartento Oyaet npegnoxeHo ykasatb nytb K BI. Ouanor otkpbitTva B[ B 3TOM cny4vae
npegcraensieT cobon ctaHgapTHLIN guanor Beibopa nankm B Windows.
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5.9.4 CoxpaHeHue B[] koHTponnepa.

[ns coxpaHeHus B[ koHTponnepa cnegyeT BbiNONHUTL KOMaHAy «CoxpaHuTb» MeHto «Pann»
Pepaktopa B[.

5.9.5 Pepaktuposanue B[] koHTponnepa.

Pe,u,aKTop E,D, Nno3BOJIAET OCYLLEeCTBNATbL criegyouine ornepaunun:

e W3meHeHue rnobGanbHbix HacTpoek B[. [Npoussogutca nytém Bbibopa anemeHta «B[
KOHTponnepa» B CNUCke MepemeHHbiXx. [locne 4Yero Ha naHenn  OTOOpaxeHus
KOHTEKCTHO3aBUCUMON MHGOPMaUUM MNOABUTCA Auarnor, B KOTOPOM BO3MOXHO YCTaHOBUTb
NPU3HaKM NOLaEPXKKM 24-X CUMBOJSTLHON MO3MUMA U MOALEPXKKN NpOoTOoKona cobbitun Bepcun 2.0.
BHewHun Bua gmanora npuseféH Ha pucyHke 5.9.3.

[#] Mognepsxa 24-x CHMBONLHOH NOIMUMK
[w] Mognepssxa npoTokana cobemai 2.0 (SCADA Kpyr-2000 3.0 v Bbilwe)

PucyHok 5.9.3 — NameHeHne HacTpoek 6a3sbl AaHHbIX

¢ WN3meHeHue konuyecTBa nepemMeHHbIX Bll. [ponsBoauTca nyTém BbiGOpa anemMeHTa ¢ UMEHEM
«lMNepemeHHble <Tun nepeMeHHON>» B cnucke nepemeHHbiX. Mocne Bbibopa COOTBETCTBYHOLLENO
anemMeHTa B MPaBOM 4acTW FMABHOrO OKHA NPWUNOXEHWst oTobpaxkaeTca Auanor, B KOTOPOM
MOXHO W3MEHWUTb KONMMYECTBO MNepeMeHHbIX onpeaenéHHoro Tuna. B cnyyae yeenuyeHus
KonmMyecTBa MEepPeMEHHbIX npoucxoauT [obaBneHne HOBbIX MEepeMeHHbIX B KOHeL Crucka
nepemMeHHbIX [daHHOro Tuna. Ecnu  KonuyectBO MNEPEMEHHbIX W3MEHUMOCbL B CTOPOHY
YMEHbLUEHUs,, TO MPOUCXOAWUT YyAaneHue MepeMeHHbIX U3 KoHua cnucka. KonuyecTtBo
nepeMeHHbIX, KOTopoe Heobxoanmo AobaBuTb UNWU yaanuTb paccyMTbiBaeTCcs Kak abcontoTHas
BENUYMHA pasHOCTU Mexay "HOBbIM" 1 "CTapbIM" 3Ha4YeHMEeM KonnyecTea NepemMeHHbIX.
Ounanor usmeHeHns konuyecTsa nepeMeHHbIX NpuBeaeH Ha pUCYHKe 5.9.4:

Konu4ecTen NepemMerHe < T NepamMeHHOR=>: 100 = MpuMeHHTE

PucyHok 5.9.4 — AameHeHne konnyecTBa nepeMeHHbIX 6a3bl AaHHbIX

@BHVIMAHVIE!!!

CymmapHoe KONn4yecTtBO nepemMeHHbIX He AOOJIKHO npeBbillaTb 3Ha4eHue, yKa3aHHOe B
ANIEKTPOHHOM Krio4e 3alluThbl.

e WN3meHeHMe AaHHbIX B nacnopte nepeMeHHoM. [1ns npocmMoTpa 1 peaakTupoBaHusa nacnopTta
nepemeHHon B[] cnepyer:
* BbibpaTb NnepemMeHHyl0 cnucke nepemeHHbix. [pn 3ToM B NpaBon YacTn okHa pegaktopa bl
oToOpaxaeTcsa gmanor peaakTMpoBaHus nacnopTta nepemMeHHon (pPUcyHok 5.9.5)

*  A3MeHeHUTb 3HayeHue atpubyTta BblbpaHHOW nepemMeHHOM B cTonbue «3HayeHuer.
N3meHEHHOe 3HayeHne aTpmbyTa NPMMEHSAETCA TOMbKO NOCIe HaXaTus KnasuLM BBOAA UMK
nepesoaa hokyca BBOAa Ha Apyron aTpmnbyT.

HekoTopble aTpmbyTbl NEpeMEeHHbIX MOryT WUMeTb (PUKCUPOBaHHbIN Habop 3Ha4YeHun
(Hanpumep, atpmbyThbl «Kog norm4eckoro cocTosiHMA», «EQUHMLBI U3MepeHns»).
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i Pe gaktop Bfl kouTpoaae pa: E:\Mtemp\Samara_TG3\Base\KAMAL.0D4

Ef koHTponnepa [Mpaeka Bwa Cnpaeka
?

BALS Al BA3 |
Eals
BAl7 Hormep arputyra | MmA arputiyra Tun SHaueH1e -~
BAlE 14 BepxHan npeaynpearTensHan rpaHLa BewecTEeHHEIR 1.300000
EAlD 15 HusHan npegasapuiiHan rpaHuua BewecTeeHHe 0.000000
BAZD 16 BiepxHAA NpenasapuiHan rpaHHLa BewecTEeHHEIR 0.000000
BAZ1 17 McTepesuc cHrHanmsaumd or 0 go 10% BewecTBEHHBIN 10.000000

18 Bipera onpegeneHka cKOpoCTH WSMEHEHWA N3paMeTpa BewecTEeHHEIR 84999275
BAZz 149 [PaHHLA CHMHANKM3ALMK N0 CKOPOCTH POCTA BewecTEeHHEIR 84999275
BAz3 20 ['paHMLa CHPHANKMSAUMK NO CKOPOCTH NageHuA BewwecTEEHHEN 84999275
Baz4 2 MocToaHHan euaeTpa ot 0.000 go 1.000 BewecTEeHHEI 0.000000
BAZS 22 b ak.curaneHo BosrMoxHaA [LOCTOBEpHEA] CROPOCTE BewecTeeHHEIR 0.000000
BAZE 23 TN 3aMEHE! HEAOCTOBEPHOMD 3HAYEHMA HA AO0CTOEEPHOE Ll eneii 1]
BAZT 24 Patioyes sHavyeHWe NepereHHON BewecTEeHHEIR 0.000000
BAZE i) Orceuka yna ot 0o 10% weane BewecTEEHHE 0.000000

26 Aneprypa BewecTEeHHEIR 0.000000
BAZ3 27 CrysetHei arpuoyr M 1 BewecTEeHHEIR 0.000000
BAZD 28 Tekyles SHAYEHHE A0 NPE0Spas0EaHHA BewecTEeHHEIR 99330408, 000000
BAG1 29 Tekywes SHAYEHKME NOCAE NPE0SPAS0BaHUA BewecTEeHHEI 0.000000
BA3Z a0 CHATHE NEpEMEHHORN C ONpoca TNoruyeckui a
BA33 kil CHATHE NEPEMEHHDI © CHrHANMSALMHM Noruyeckui a
B4 32 CeofoaHei atpreyr M 1 Noruyeckuil a
BA3S 33 CeofoaHer arpuiyr M 2 Naruyeckui a

34 HemcnpaeHocTe kaHana Noruyeckuil a
BAd6 i) Hoeoe HapyweHue "HeucnpasHocTe kaHana' Noruyeckui a
BAZY 36 CrysetHei aTpuayr M 2 Noruyeckuil a
BAGE 7 CysketiHeli aTputyr N 3 Noruyeck 1l a
EAZ9 38 HapyweHa HU#HAA NPELAEAPHIHAA MPaHULa Noruueck 1 a
BA40 39 HoBoe HapyweHWe HW#HEN NPEAABaPHAHON MPaHKUE! Noruyeckui a
BAdl 40 HapyweHa eepxHAA NPELAEaPMEHAA MPaHHULA Noruyeckui a
Btz 41 HoBoe HapyweHwe BepRHER NPE0aEaPHIAHDN MPaHULE! Noruyeckui a

42 HapyweHa HU#HAA NPEIYNPEAHTENEHAA TPAHHLA Noruyeckui a
323 2 43 HoBoe HapyweHWe HUKHER NPEQYNPELMTENEHOMN MPaHHUE Noruyeck i g v

PucyHok 5.9.5 — /lameHeHne nacnopta nepemMeHHon

N3MeHUTb 3HayeHre AaHHbIX nacnopta NnepeMeHHON MOXXHO C MOMOLLbIO KOMMPOBaHUA nacrnopTa
13 apyrov nepemMeHHon. [ins atoro cnegyer:

1 BbibpaTb nepemeHHylo B crniMcke

2 BbinonHute komaHay «KonupoBaTb» MeHio «lMpaBka»

3 BbibpaTb B cnucke nepemMeHHyo, NacnopT KOTOPOM U3MEHSETCSA
4 BbinonHutb KomaHay «BctaBuTh» MeHio «lMpaBka»

5.9.6 ATpubyTbl NnepemeHHbIx B

5.9.6.1 AHanoroBas BbIxogHasa nepeMeHHas

ATpuGYT Ne1
Ne KAHAJIA — — no ymon4yaHuio 3Ha4yeHne atpubyTa ansa KoHTponnepa pasHo 0

ATpuGyT Ne2

KO OBPABOTKWU — onpeaenseT BO3MOXHOCTb yNpaBreHus anropytMmamm obpaboTok nepemMeHHon B
CPBK. Mpu cosgaHun 6a3bl gaHHbIX N0 KaHany 3Ha4YeHne gaHHoro atpubyTa 3anucbiBaeTcsl B aTpubyT
Ne2 — "Kop obpabotkn" nepemeHHon CPBK. lMpu 3HayeHun 0 — B CPBK BbinonHsOTCA cTaHAapTHble
06paboTkM nepemeHHon B NosiHOM obbeme. [NogpobHoe onMcaHue MUCMNonb30BaHUA OaHHOro aTtpubyTta
cmoTpuTe B npunoxeHumn b.1 pykoeogctea MNonb3osatens ans CPBK sepcun 7.0 u Bbiwwe.

ATpuGyT Ne3
Ne MNATbI — Homep nnatbl B YCO, K KOTOPOW NOAKMOYEHa AaHHAsA nepeMeHHasd, 0 — ecnv nepemMeHHas
«BUPTYyarnbHas» B KOHTponnepe (He nmeeT PU3NYECKOro BbIX0AA).
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ATpnoyT Ne4

Ne BbIXOOA HA TUIATE - Homep Bbixoga Ha nnate YCO pgns cusnyeckoro MOAKMHOYEHMS
nepemeHHon, 0 — ecnn nepeMeHHasa «BUpTyanbHas» B KOHTponnepe (He MMeeT hrn3nyYecKoro Bbixoaa,
ncnonb3yeTcs Afs NOCTPOEHUS KackagHblX U Apyrnx, 6onee CnoXHbIX cxem perynnpoBaHust). [pasuna
NPUBA3KN K OU3NYECKMM BbIXOAAM KOHTPONMNEPOB NPU UCNONb30BAHWUM UMMYIbCHBLIX TUMOB PErynsiTopoB
NPeACTaBreHbl B NPUNOXEHNM K JOKYyMeHTaumm cooteeTcTBytowero YCO.

ATpnbyT Neb .
Nno3nunA NeEPEMEHHOW — — ko napameTpa, B Ka4eCTBe KOTOPOro o6bIYHO MCNONb3yTCA nepsbie 8
CMMBOIOB TexHonormnyeckon (unu KUIM n A) nosuuun gaHHoro napametpa (Hanpumep: 302PICAE).

ATpnGyT Neb

MMA1 — o10 nepeBble 8 CMMBOMOB B HasBaHMM napameTpa, ecnu and B[l He ycTaHOBNEH npusHak
NoAAEPXKKM 24-XCMMBOSbHOM NO3ULMN, NN BTOPbIE 8 CUMBOOB TEXHOSTOMMYECKON NO3MLUMM NapameTpa,
€CInun NpU3HaK NOAAEPKKM 24-XCMMBOSIBHOW NO3MLMKN YCTAHOBIEH.

ATpuGyT Ne7

MMA2 — ato BTOpble 8 CMMBONOB B Ha3BaHWM NapameTpa, ecnu ana B[l He ycTaHOBMEH Npu3Hak
noaaepXkn 24-XCMMBOJSTbHOW NO3ULMK, NN TPETbU 8 CUMBOSOB TEXHOMOrMYECKOM NO3nLMK napameTpa,
€CNu MpusHaK MNoaaepXkn 24-XCUMBOSIbHOW MO3ULMKM YCTaHOBMEH KOTOpble B AdafbHeneM MOXHO
Mcnonb3oBaTh A58 0TOBpaXXeHUsa Ha CTaHLuMKn onepaTopa.

ATpuGyT Ne8

TUM NEPEMEHHOM 1 — Tun nepemeHHoi, ABMSIOWENCS AN AAHHOTO perynstopa perynmpyembim
napameTpoM. BeibupaeTcs U3 BbinagatoLLero cnmcka TUNoB nepeMeHHbIX. B kayecTBe Tvna nepemMeHHom
MOXET MCMNONb30BaTbCA TOMbKO BXOAHASA aHaroroBasi NeEpeMeHHasi, NpuyemM 3Ta nepemMeHHasi MOXeT
ObITb Kak n3amepsiemas, Tak n paccuymtaHHas Ha a3bike KPYTOJ1.

ATpnbyT Ne9 }
Ne MEPEMEHHOWM 1 — Homep nepemMeHHON, SIBNAKLENCS ANA OAHHOrO perynaropa perynupyemMbim
napameTpoM. Tun 3Ton NnepemMeHHon 3agaeTcs atpuoyTom Ne8.

ATpubyT Ne10

TWUN NEPEMEHHOWM 3AOAHUA — tun nepemMeHHou, ABNALWEeNCca ONa JaHHOMo perynsatopa CUrHanom
BHELWHero 3agaHus. T.e. Tekywee 3Ha4yeHMe OaHHOW NepemMeHHON UCMOomb3yeTcs B KavyecTBe 3agaHus
Onsi BeOOMOro perynsitopa npu ero pabote B CXemMe KackagHoro ynpasneHus. BbiOupaetcs u3
BbiMagatolLero Cnucka TUMOB MepeMeHHbIX. B kayecTBe Tuna MepeMeHHOM MOXET WCMNONb30BaThCs
BXxogHasa (3HayeHne aaHHoro atpubyTta paBHO 1) unu BbiXxogHas adHanorosasi (3HayYeHue [aHHOoro
aTpubyTta paBHO 8) nepemeHHasi , Npu4eM 3Ta NepeMeHHas MoXeT ObiTb Kak unamepsiemas, Tak U
paccumTaHHas Ha a3bike KPYTOJ1. InanasoH nameHeHus aaHHon nepemenHon ot 0 o 100 %.

ATpn6yT Ne11 .
HOMEP MNEPEMEHHOW 3A0AHUA — HOmMep nepemMeHHOW, ABMAIOLWENCS AN AaHHOro perynsatopa
CUrHanoM BHeLLHero 3agaHus. Tun aTon nepeMeHHon 3agaetcs aTpnbytom Ne10.

@ BHMMAHUME !

B koHTponnepax, ansa 1oro, YTo6bl BHELWHEe 3afaHne y4UuTbliBanocCb perynsaTopomMm npu pacuyerte
paccornacoBaHusi B aBTOMartu4eCcKoOM pexume ynpasneHusi, He06xoaMmo nepesecTu perynsatop
B peXuM paboTbl C BHELWWHUM 3aaHUEM, T.€. yCTaHOBUTb 3HayeHue aTtpubyrta «PEXXUM BBOJIA
3A0AHUA <BHELWWHUN>(<KACKAL>)» = 1.
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Ecnn Bam HeobGxoaumo co3gath CTaHOapTHbIA OOHOKOHTYPHbLIN PErynaTtop, To 3T0T aTpubyT onucbiBaTb
He Hago. Npn aToM 3HayeHne 3agaHns bygeT nokanbHbIM U NepBOHaYanbHO onpeaenseTcs aTtpubyTomM
«BennunHa 3apanunsa». Bce panbHenwmne M3MEHEHMS 3a0aHWs 3anucbiBalOTCsl B 3TOT XXe aTpuiyT,
NO3TOMY Aaxe Mpu nepesanycke KOHTponnepa 3HavyeHne 3agaHnsa 6ygeT cooTBeTCTBOBATbL nocrnegHemy
3aaHHOMY 3HAYeHU0 Ha MOMEHT nepesanycka.

ATpubyT Ne12

TN NEPEMEHHOW PYYHOIO 3AOATYUKA/MONOXEHUE MO0 - Tvn nepemMeHHON, SBRSIOLEncs
ansa perynsatopa tuna 0 curHanom ynpaesneHus MM oT BHelwHero 3agatyvka (T.e. TeKyllee 3HayeHue
AaHHOW NepeMeHHON ncnonb3yeTcs Ans opMmMpoBaHns BbIXOQHOrO curHaga Ha MIM B pexxume pyyYHoro
annapaTtHoro ynpasneHusi). [pu nMcnonb3oBaHWM UMMYNbCHLIX TUMOB PErynaTopa - Ha AaHHbIA BXOA
MOXET 3aBOAMTbCSA curHan nonoxeHnss MOO. B kayecTBe TvMna NepeMeHHOM MOXET MCMONb30BaTbCs
TONbKO BXOAHAas aHarnoroBasi NEpeEMeEHHasi, MPUYEM 3Ta NepeMEHHAs MOXET ObITb Kak n3Mepsiemasl, Tak
1 paccuntaHHas Ha a3bike KPYTOJ1. [lnana3oH nameHeHus gaHHon nepemeHHon ot 0% go 100%.

ATpubyT Ne13

HOMEP MEPEMEHHOW PYYHOIO 3A0ATUYMKA/MONOXEHME MO0 - Homep nepemeHHOW,
aBnsaowenca ans perynstopa tuna 0 curHanom ynpasneHust IM oT BHeLWHero gpmanyeckoro sagaTymnka
B PEXUME PY4HOro anmnapaTHoro yrnpaeneHus.

ATpuoyT Ne14

TUN NEPEMEHHOW NPU3HAKA AMNMMNAPATHOIO YMNPABJEHUSA — Tvin nepemeHHON, SBRsioLLeiica
ONS OaHHOro perynsatopa CUrHanom nepekniovYeHnss pexxMMoB paboTbl perynsatopa OT BHELUHEro
OVCKPETHOro curHana. BeibupaeTcss n3 BbinagaroLllero cnmcka TUMNOB MepeMeHHbIX. B kayecTBe Tuna
NnepemMeHHON MOXET MUCMOoNb30oBaTbCs TOMbKO BXOAHAs AMCKPETHas nepemeHHast (Npy 3TOM 3HaveHue
JaHHoro atpubyTta paBHO 2), nNpud4eM 9dTa nepemMeHHasi MoXeT OblTb Kak naMepsiemasi, Tak U
paccuntaHHasa Ha a3bike KPYTOJl. Npu 3Ha4YeHuMn JaHHOW nepeMeHHon =1 — ycTaHaBnuBaeTCsl pyyYHOMN
annapaTtHbI peXuUM yhnpaBreHus, Npu 3HadeHun nepemeHHor =0 — aBToMaTWUyecKkur annapaTtHbIn
peXum ynpasreHus.

ATpunoyT Ne15

HOMEP NEPEMEHHOM NPU3HAKA AMMAPATHOIO YMPABJIEHUSl — Homep nNepeMeHHOIA,
ABNAIOLENCA ANst OAHHOTO perynsatopa CUrHamoM MnepeknioyeHns pexnmoB paboTbl perynstopa ot
BHELLUHEro AWCKPETHOro curHana. Tun aton nepemeHHon 3agaetca atpmbytom Ne14.Beibupaetca u3
BblNaJatoLLero cnucka nepemMeHHblx 3agaHHoro tuna. [laHHas nepeMeHHas OofmkKHa HaxoauTbCs B TOM
xe YCO, 4To 1 perynupyembii napameTp.

ATpubyT Ne16

TUMN MEPEMEHHOW 2 — Tn nepemeHHON, SIBNAIOLWENCS OOMONHUTENbHOW NepeMeHHON, KoTopast
MOXeT ObITb MCMOMb30BaHa B anroputme perynupoBaHus. Mpy aTom cam anroputm perynmpoBaHus ¢
yyacTmem 3TOn nepemeHHOM onuckiBaeTcst ¢ noMoLbto a3bika KPYTOJ1. Beibupaetcs ns BoinagatoLero
cnmMcka TUMNOB MepemMeHHbIX. B kayecTBe Tuna NepemMeHHOW MOXEeT WCMOoMb30BaTbCa TONbKO BXOAHas
aHanoroeas nepemMeHHasa (Npy 3TOM 3Ha4YeHWe OaHHOro atpubyta paBHO 1), MpMyYeM 3Ta NepemMeHHasd
MOXET ObITb Kak MaMepsieMas, Tak U paccymtaHHas Ha a3bike KPYTOJl.

ATpuGyT Ne17
Ne NMEPEMEHHOWU 2 — Homep nepemMeHHOWn, ABMSAILWENCA AO0MONMHUTENbHOMW NepemMeHHon. Tun aTon
nepemeHHon 3agaetcs atpubytom Ne16.
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ATpn6yT Ne18

TWUM NMEPEMEHHOWM 3 — Tun nepemeHHON, SBMSIOLLERCS AOMNOMHUTENBLHON NepeMeHHON, KoTopas
MOXeT ObITb MCMOMb30BaHa B anroputme perynupoBaHus. Mpu aTom cam anroputm perynmpoBaHus ¢
y4yacTnem 3TOM NepEMEHHON onucbiBaeTcsl ¢ nomoLbio A3bika KPYTOJ1. BeibupaeTcs n3 BbinagatoLlero
cnmMcka TUMNOB NMepemMeHHbiX. B kadecTBe Tuna NEPEMEHHON MOXET UCMOb30BaTbCHA TOMNbKO BXOAHAas
aHanorosasi nepeMeHHast (Npy 3TOM 3Ha4YeHWe AaHHOro atpubyta paBHO 1), MpUYEM 3Ta NepemMeHHas
MOXET ObITb Kak namepsiemMas, Tak 1 paccymtaHHasg Ha sa3bike KPYTOJ1.

ATpnbyT Ne19
Ne MEPEMEHHOW 3 — — HOMeEp NepemMeHHOM, ABNAKLWENCa ONONHUTENBHON NepemMeHHoN. Tun aTomn
nepemeHHon 3agaetcs atpmbytom Ne18.
ATpnbyT Ne20
TUMN PEMYNATOPA (AHAJNTOMOBbLIW, UMMYIbCHbBIN) — tn anroputma perynstopa. AnroputMmbl
perynatopoB peanu3oBaHbl B [10 koHTponnepa. [logpo6Hoe onucaHne paboTbl perynsaTtopoB
cmM.:Cuctema peanbHoro BpeMmeHu koHTponnepa TREI-05B-02. Anroputm perynsatopa MOXeT ObiTh:
O «basoBbiM» - anropuTM perynatopa onpeaenseTcs XeCcTko ero TUNom, a UMeHHO:

0 — aHanoroBbIN

1 — MNynNbCHBIN

2 — UMNYIbCHbIN

3 — PeMUKOHT

4 — uMNYyNbCHbIN (OOMKEH MWCMNONb30BaTbCs TOMbKO C MOAyNsMM BBOAA/BbIBOAA,
nogaepxmeatowmumm annapatHbin LUVMM nnn gns «BupTyanbHbIX» perynsatopos)
5 — wumMNynbCHbLIM (QOMMKEH WUCNONb30BaTbCH TOMbKO C MOAyNsMM BBOAA/BbIBOAA,
noaaepxuearowmmmn annapatHbin LUAM nnn gnsa «BupTyanbHbIX» perynsaTtopoB)
6 — WMNYNbCHBLIN (OOMKEH WCNONb30BaTbCs TONMbKO C MOAYNsAMM BBOAA/BbIBOAA,
noaaepxuearowmmmn annapatHbin LUAM nnn ansa «BupTyanbHbIX» perynsaTopoB)
7 — WUMNYNbCHbIM (OOMKEH WCNONb30BaTbCH TOMbKO C MOAyNsMM BBOAA/BbIBOAA,

nogaepxmeatowmumm annapatHbin LUMM nnn gns «BupTyanbHbIX» perynsaTopos)
8 — mMnynbCHbIN
9 — UMNYSbCHbIN

10 — wuMNynbCHbIK (OOMKEH MCNONb30BaTbCA TOMbKO C MOAYNsMM BBOAA/BbIBOAA,
nogaepxmeatowmmm annapatHbin LUMM nnn gns «BupTyanbHbIX» perynsaropos)
11 — wuMNynbCHBLIM (JOMKEH WCMNOMNb30BaTbCA TOMbKO C MOAynsiMM BBOAa/BbIBOAA,

noaaepxusatrowmmmn annapatHbein LUIAM nnu gna «BupTyanbHbIX» perynstopos)
12 — nMnynbCHBIN

0 «[llonb3oBaTenbCKkUM» - anroputTMm perynstopa onpegenserca nporpammon Nonb3oBatens,
peanu3oBaHHoN Ha A3blke KPYTOJ1, a nmeHHo:
100 — aHanoroBbI 1
101 — »MNynNbCHbIN

ATpnoyT Ne21

BEJIMMMHA 3AO0AHUA - aT0 HadanbHOe 3HavyeHuMe 3afaHus perynatopa, ecrniM OH HaxoguTcs B
pexume noKanbHOroO aBTOMATMYECKOro ynpaerneHus. Bce pganbHenwme w3MeHeHus 3agaHud
3anncbiBalOTCA B 3TO Xe Morie, No3ToMy, Aaxe MNpu rnepesanycke KOHTpornepa, 3HadeHue 3agaHus
OyaeT cooTBETCTBOBATL NOCNEeAHEMY HA MOMEHT nepesanycka.

ATpnbyT Ne23
BEJIMMMHA KO3ddUL. TMPOMOPLMNOH. - napameTtp Hactpouiku perynartopa. KoacddpuuneHTt

NPONopLMOHanNbHOCTK perynstopa onpegensieTcs no opmyne:
KM =100/ Ky, (%)

roe Ky - k0atbdpUUneHT ycuneHums,
KM = 0 - oTkntoYyeHne NponopuUmnoHanbHOW YacTu perynatopa
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ATpnbyT Ne24
NMOCTOAHHAA BPEMEHU MHTEIMPUPOB - napameTp HacTponku perynatopa. lNocTosiHHas BpeMeHu
WNHTErpupoBaHnsA B CEKyHOAX.

Tn = 0 - oTKNIOYEHME MHTErpanbHOM YacTun perynsaropa.

ATpubyT Ne25
BENMWYNHA KOIddUL. AUNPPEPEHL. - napametp HacTpomnku perynsatopa. KoaddpuumeHT
npegsapeHnsa (audpdepeHumnpoBaHnst) MoxeT OblTb MOMAOKUTENbHBIM (MpsSIMOe NpeaBapeHue) u
oTpuuartenbHbIM (OGpaTHOE npeaBapeHune).

Ka = 0 - oTknioveHne guddepeHunansHon Yactu perynatopa.

ATpnbyT Ne26

30HA HEYYBCTBUTEJIbHOCTWU - napameTp HacTpoukum perynatopa. BenunumHa OTKNOHEHMS
perynupyemoro napameTpa OT 3ajaHus B N0yl M3 CTOPOH (3agaeTcs B NpoueHTax OT AuanasoHa
N3MepeHns perynupyemoro napameTpa). B npenenax 30HbI HeYyBCTBUTENbHOCTM paccoriiacoBaHune
paccunTbiBaeTCA C y4ETOM KO3hMUmMeHTa ocnabneHns 4ns 30Hbl HEYYBCTBUTENBHOCTW.

ATpnbyT Ne27
KO3ddULl. OCIIABI. OAJ1IA 30HblI HEYYBCTB. - napameTp HacTpounku perynatopa. lNepepacyet
BEMMYUHbBI PAcCOrnacoBaHns B pamKax 30Hbl HEYYBCTBUTENbHOCTU OCYLLECTBNSAETCS No hopMyne:
PACCOITTACOBAHUE pacuy.= K* PACCOI'TTACOBAHME peticTs,
rae K - koacdununeHt ocnabnexms (ot 0 go 1)

ATpubyT Ne28

BEPXHAA NPAHULUA OTKITOHEHUA OT 3AOAHUA - 310 BENMUMHA 4ONYCTUMOrO NONOXUTENBHOMO
OTKIMOHEHUS perynupyemMoro napameTpa OT 3afaHusi, npu  OOCTWKEHWM KOTOPOW  BKIHOYMTCH
CUrHanuM3aumsi no OTKIOHEHUIO OT 3ajaHus (3ajaeTcd B eAuHUUax W3MepeHust perynvpyemoro
napameTpa).

ATpubyT Ne29

HWKHAA TPAHULA OTKITOHEHUA OT 3AOAHWUA - 310 BenuymMHa AonNyCcTMMOro-oTpuuaTenbHOro
OTKINOHEHWS OT 3aJaHusi, NPy AOCTUXKEHWM KOTOPOW BKIMIOYUTCA CUTHaANM3auus Mo OTKIIOHEHWIO OT
3agaHusA (3agaeTcsa B eanHULax u3MepeHnst perynmpyemMoro napameTpa).

ATpnbyT Ne30
BEPXHEE OIrPAHWY. XOOA UM - napameTp HacTpomrku. [1ns aHanoroBoro perynsiropa - 9To BepxHee
OorpaHMyYeHne 3HayeHus BbIXOAHOrO curHana perynatopa (B npoueHTax) npyM aBTOMaTUYECKOM pexnme
ynpaeneHus. [1na nmnynbcHbIX perynatopos 1, 2, 4, 5, 6, 7, 8, 9, 10, 11 3anonHeHne gaHHoro atpubyTta
He TpebyeTcs.

ATpunbyT Ne31

HWXHEE OIrPAHUY. XOOA UMI/TIP YINPABJIEHUE MM - napameTp HacTponku. [ns aHanoroBoro
perynaropa - 3To HWXHee orpaHnyeHne 3HavyeHus BbIXOLHOMO CUrHana perynstopa (B npoueHTax) npu
aBTOMATMYECKOM pexnme ynpasrieHuda. Ona mMmnynbCHbiX perynstopoB 1 u 2 Heobxoammo 3anucatb
KoHCTaHTy 0,0. [Ina uMnynbCHbIX perynstopoB 4 1 5 3HayeHne gaHHOro Nons — 3agaHue gng anroputma
ncesgopy4Horo ynpaenexHuss UM (anroputm BbiBoga VM B 3agaHHOE MOMNOXEHUE B pexXnme perynatopa
«Py4HOM AMcTaHUMOHHBIMY, nogpobHee o paboTe AaHHOro anropuTtma CcMoTpu npunoxeHwe E). Ons
UMNYIbCHBIX PErynsaTtopoB 6, 7, 8 n 9 3anonHeHne paHHoro atpubyTta He TpebyeTcs.

ATpubyT Ne32

BEPXHAA FPAHULUA CUMHAJIU3. XOOA WM/ NIOPT 'BOJIbWE' - ato BenuunMHa BbIXOOQHOMO
curHana (B npoueHTax) peryndaropa Tuna 0, Bbllwe KOTOpOro cpaboTaeT npeaynpeguTenbHas
curHanusauusa no nonoxexnvro VIM. [ina vmnynbcHbIX TUMNoB perynsaTtopos 1, 2 6, 7, 8, 9 3anonHeHue
AaHHoro atpubyTta He Tpebyetcsa. NS uMNynbCHbIX TUMOB perynatopoB 4 u 5 AaHHbIA aTpubyT
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MCNonb3yeTca B KavyecTBe 3HA4YeHuUs OMTENbHOCTM KOMaHgbl Bblbopku nodta VM B CTOPOHY
«bonblwe» (DononHUTENbHBIM UMNYBC B CeKyHAax, koTopbin OydeTr BbigaH Ha WM npu nogave
odepenHon KomaHabl «bonbluey, ecnu npeabigywias komaHaa obina «MeHbLue».

ATpnbyT Ne33

HWXXHAA TPAHULUA CUTHAJTUS. XOOA UM/ NMIOP T 'MEHBLLUE' - 310 BENUYMHA BbIXOOAHOMO CUrHana
(B npoueHTax) perynatopa tmna 0, HWKe KoToporo cpaboTaeT npegynpeguTenbHas cUrHanuMsauusa no
nonoxenuto UM. [ina nmnynbcHbIX perynsitopoB 4, 5, 10, 11 gaHHbIn aTpnbyT UCNonb3yeTcs B Ka4yecTBe
3HaYeHUs ANUTENbHOCTU KOMaHAbl BbliGopku ntodpta UM B cTOpoHy «MeHblue» (OONOSTHUTENbHbIN
MMNYNbC B CEKyHOAX, KOTopbIn ByaeT BbligaH Ha MIM npu nogave oyepeaHon komaHabl «MeHbLuey, ecnv
npegbigywas komaHga 6bina «bonbwey». [Ons mMmnynbCHbIX TunoB perynatopos 1, 2, 6, 7, 8, 9
3anornHeHne gaHHoro atpubyTta He TpebyeTcs.

ATpubyT Ne34

TAKTOBAA YACTOTA / OANUTENIBHOCTb WMIYIIbCA - napameTp HacTpouiku (3agaeTtca B
cekyHgax). [Ansa perynatopos tuna 0, 1 n 2 - onpegensieT nepnog BbINOMHEHMA anropuTmMa perynsitopa
(oH momkeH 3agaBaTbCs KpaTHbIM BPEMEHW LIMKNa onpoca KoHTponnepa). [Ana Tmnos perynatopos 4, 5,
6, 7, 10, 11 paHHbIN aTpnbyT ABNSETCS MUHMMAaNbHOW ANUTENbHOCTBIO MMMYNbCca, BblaaBaemon Ha M
(anroputm perynatopa B AaHHOM crlyvae BbIMOMHSETCA B KaX4OM TakTe KOHTponnepa). Ons Ttunos
perynatopoB 8 M 9 pAaHHbIM aTpubyT ABNAETCS NEepuoaoM BbINOMHEHMS anroputMa, 3agaHHbIM
KONMYECTBOM LMKIOB KOHTponnepa (Npy 3agaHum He Lenoro Ymcna B A4aHHOM Crlydae OHO OKpyrnsietcs
B 6ONbLUYIO CTOPOHY).

ATpubyT Ne35
MEPEXO[ K HOBOMY 3AAHUIO - pexumbl nepexoaa K HOBOMY 3a4aHUIO:

0 - 06bIYHbIN CKauYKoObpasHbI Nepexod K HOBOMY 3a4aHuio,

1 - «nnaBHbI» nepexon K HoBoMy 3agaHuto (cmoTtpu atpubyt NMOCTOAHHAA BPEMEHU MO
3ANAHMIO),

2 - «opcupoBaHHbIN» Nepexod K HoBoMmy 3agaHuto (cmotpu aTpmbyt KODPPULIMEHT OANA
®OPCUPOBAHHOIO NMEPEXOLA),

3 - pexum «noaxeaTtbiBaHusi» (6e3ygapHoro nepexoda) 3adaHMeM MocregHero 3HayeHus
perynupyemoro napameTtpa npu nepexoge Ha «ABTOMAT», a B py4yHOM OUCT@HLMOHHOM
pexume ynpaBfeHusa curHan 3agaHusi Bcerga oTcrnexuBaeT (paBeH) 3HavyeHue perynmpyemoro
napameTpa,

13 - 0QHOBPEMEHHO BbINOMHSATCA PEXUMBI «1» N «3»,

23 - OQHOBPEMEHHO BbIMOMHATCA PEXUMBI «2» U «3».

ATpnbyT Ne36

NMOCTOAHHAA BPEMEHMW MO 3AOAHWUIO - napameTp HacTponku perynstopa. OnpeaensieT ckopocTb
nepexoga K HOBOMY 3adaHuIO B CeKyHaax npu 3HadyeHusx atpubyta MEPEXO4 K HOBOMY
3AOAHMAIO, paBHbix 1 unu 13.

Y Bbix. =Y pacy. +(-) PACCOINMACOBAHUE * K ¢,
roe K ¢ - koadhduumeHT onga oopcnpoBaHHOro nepexoaa.

ATpnbyT Ne37

KO3PPUNLIMEHT OANTA ®OPCUP. MNMEPEXOLOA - napameTp HacTpoviku perynatopa. Onpegensier
cTeneHb gononHuTenbHoro Bo3gencteua Ha UM npu 3HaueHusx atpubyta MEPEXOQ K HOBOMY
SAOAHUIO, paBHbIX 2 nnn 23. B MOMEHT M3MEHeHUs 3a0aHns perynaTtopy pacyeT OCyLeCcTBseTcs no
cneayowen copmyne:
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ATpnbyT Ne38

CKOPOCTb XOOA UM / BPEMA MOJIHOIO XOOA MM - napameTp HacTpouku perynaTtopa. [Ons
perynartopa Tuna 0 - 9TO MakcumarnbHas BENMYUHA, HA KOTOPYHD MOXET M3MEHUTBLCH BbIXOOQHOW CUrHan
perynaropa 3a oguH umkn ero pabotbl (no ymonyaHuio — 100%). na umnynbcHeIX TMNOB perynaTtopa 1,
2,4 1 5 - aTo Bpems nonHoro xoga MM B cekyHaax.

ATpubyT Ne49

3HAYEHME NMPU PYYHOM OWUCTAHLU. YMNPABJEHUW. Ona perynatopa tuna 0 -3TO HavanbHoe
3Ha4YeHVe BbLIXOOHOro curHamna perynaTopa, ecrii OH HaxoOuTCH B PEXUME PYYHOro AUCTAHLMOHHOMO
ynpaeneHunsi. Bce panbHenwme W3MEHEeHWs BbIXOLHOIO CurHama 3anucbiBaloTCs B 3TO Xe Mofne,
No3aTOMy, AaXke Npu nepesanycke KOHTponnepa, 3HadyeHne BbIXOAHOro curHana byaeTt cooTBeTCTBOBaATh
nocrniegHemy 3HadeHWo Ha MOMEHT nepesanycka. [nsa MMnynbCHbIX TUMNOB peryndatopos 1, 2, 4, 5, 6, 7,
8, 9, 10, 11 gaHHbIN aTpUBYT MCNONb3YeTCs AN XpaHEHUs! pe3yrnbTaToB NPOMEXYTOYHbLIX PacyYETOB U
ABNAETCS pacyeTHOW ANUTENbHOCTBIO MMMYSbCa, KOTOPbIN B AAHHbLIM MOMEHT Heob6Xxo4MMO BblAaTb Ha
M.

ATpubyT Ne67
3AIPET NEPEXOAOA B Y NO HEAOCTOBEPHOCTMU - nornyeckuin atpmbyT,
e nepexopg B pexum «PYYHOE ANCTAHUUOHHOE YMNPABJIEHUE» npn HegocToBepHOCTH
perynupyemon nepemeHHom («0»),
e 3anpetr nepexoga B pexum «PYYHOE OUCTAHUMOHHOE YIMPABJIEHUE» npu
HEeOCTOBEPHOCTU perynmpyemMon nepemeHHom («1»).

ATpnbyT Ne68
MHBEPCUA BbIXOOHOIO CUMHAJIA - normnyeckuin atpmnbyr,
o 0% (3HauyeHue aTpubyTa Ne48) cooTBETCTBYET TOK Haudana gmanasoHa BbIXOOHOro yana, a
100% - TOK KOHUA fguanasoHa BbIXO4HOro yana, Hanpumep, 0% - 4 MA, 100% - 20 mA ansa
y3na 4...20 mMA.
e 3HayeHue (PM3NYECKOro BbIXOOQHOIO CUrHama MHBEPTUMPYETCS MO OTHOLUEHMIO K 3HAYeHWUto
BbIXOgHOro curHana perynsitropa (atpnbyt Ne48), Hanpumep, 0% - 20 mMA, 100% - 4 MA ansa
y3na 4...20 MA.

ATpubyT Ne77

BWAO OENCTBUA (1 — NPAMOW / 0 — OBPATHbIWN) - Bua aeiicteusa perynatopa.
[ns npsIMOro perynsatopa paccornacoBaHue cuMTaeTcs no hopmyrne:
PaccornacoBanmne = TeKyiLee 3Ha4yeHne Perysimpyemoro napamer pa - 3agaHue,
[ins 0BpaTHOro perynsatopa paccornacoBaHue cuutaeTcs no opMyne:
PaccornacoBanmne = 3anaHme - TeKyilee 3Ha4YeHne Perysimpyemoro napamer pa.

e OBPATHbIN («0»),
o TPAMOWN («1»).

ATpubyT Ne78
B/O OENCTBUA UM (H3-1 / HO-0) - Buag OencTBUS UCMOMNHUTENbHOTO MexaHusma (MM) ans
aHarnoroBoro perynstopa (MCnonb3yeTcs TONbKO AN BU3yanusaumm).

. HO («0»),

° H3 («1»).

ATpn6yT Ne83
CHATUE C CUTHANMUSALUMMN 3AOAHUIO — nornyeckuin npusHak OTKIIOYEHUS aBapuHON
CUrHanusauum no oTKNOHEHWUIO perynnpyemMoro napaMeTpa oT 3agaHug.

e  curHanusauus nNo OTKIMOHEHMIO OT 3adaHus BkItodeHa («0»),

e  curHanmsaums nNo OTKIOHEHMIO OT 3adaHust OTKIToYeHa («1»).
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ATpnbyT Ne84
CHATUE C CUTHAIIUSALUMU 11O TIONOXEHUKO WM — nornyeckuin npusHak OTKIHOYEHMUSA
npeaynpeauTenbHONn CUrHanusauum Mo BbIXOAHOMY CWUrHamy Ha WCNOMHUTENbHbIM MeXaHu3M (ans
perynsatopa tvna 0).

e curHanmsauus no xogy M BknrodeHa («0»),

e curHanusaums no xogy MM oTknodeHa («1»).

ATpn6yT Ne91

PEXXUM PEIYNATOPA <PYUY. AMMAPATHbIN> — norvueckwii npusHak NS pexuma ynpasrieHus
WCNONMHUTENBbHLIM MEXaHU3MOM C MOMOLLbK py4HOM GawmnacHon naHenu vnm ¢ BPY. Ecnu ykasaHa
nepemeHHas B atpubyTax «Tun» U «HOMEp MpuU3HaKa Py4yHOro annapaTHOro ynpaBfieHUsa», TO AaHHbIN
pexum 0yaeT 3aBUCETb OT COCTOSIHUS 4aHHOW MEPEMEHHOWN, eCcnn nepemMeHHas He ykasaHa — gaHHbIN
aTpnbyT MOXHO M3MEHATb M3 Nporpamm nonb3oBatens Ha a3blike KPYTOJl unn ¢ NOMOLLbO KHOMOK
COOTBETCTBYIOLLEro BUPTYyarnbHOro npubopa ynpaBneHns Yyepes rpadpmnyecknin MHTepgenc CUCTeMbI.

e  PEXMM PYYHOro annapaTHOro ynpasneHus («1»).

ATpubyT Ne92
PEXXUM PEIMYNATOPA <PYY. OUCTAHLUMOHHbLIN> — nornueckwii npusHak Ans BKMOYeHWs /
BbIKIMIOYEHUSA pPEXMMa PYYHOro AWCTAHUMOHHOIO YMNpaBfeHUst WCMNONMHUTENbHBIM MEXaHU3MOM CO
CTaHUuKn oneparopa nnu n3 nporpamm nosb3osaTens Ha A3bike KPYTOJ1.

®  pEeXuM PYYHOro AUCTaHLUMOHHOIO ynpasneHus («1»).

@ BHUMAHUE !!!

Pexum «PYYHOW AMMAPATHbIA» uMeeT BbICLUMI NPUOPUTET.

Nanee naet pexum «PYYHOW QUCTAHLMOHHbIN».

OTcyTcTBME 3TUX [ABYX PpeXUMOB nepeBoauT perynatop B pexum «ABTOMATUYECKOE
YIMPABJIEHUEY.

ATpubyT Ne96
PEXXMM BBOA 3AJAHUA <BHELWHUN> (<KKACKAJ]>) — normyeckuii npuaHak.

e pexuMm perynatopa — nokanbHbid BBOA4 3agaHua (0). B aTOM pexunme BO3MOXHO
HENoOCpeACTBEHHOE M3MEHEHME 3aJaHust perynsaTopy depes nporpammy nonb3oBaTens Ha
a3bike KPYTOJl unn ¢ nomowbio BBOAA 3adaHMs B COOTBETCTBYKOLlee none npubopa
yrnpasneHus.

e pexum perynaropa - «KACKAOHOE YIPABJIEHME» (1). B atom pexume 3agaHve
perynaTopy nocTynaeTt n3 nepeMeHHON, yKa3aHHOW B aTpubyTax «Tun» n «HOMep 3adaHusy,
npu OTCYTCTBUM B  AaHHbIX aTpubyTax CCbIKW Ha MNEPEMEHHY  BO3MOXHO

HEenocpeacTBEHHOE M3MEHEHMEe 3aJaHusl perynsitopy depes nporpammy nonb3oBaTens Ha
a3bike KPYTOJ.

@ BHUMAHUE !!!

B pasgene He paccmatpuBaiwTcs aTpubyTbl, 3Ha4YeHUA KOTOpbiX POPMUPYIOTCA Ha OCHOBe
BHYTpeHHux anroputMmos CPBK
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5.9.6.2 BxogHaga aHanorosasa nepemMeHHas

ATpnGyT Ne1
Ne KAHAJIA — no ymonyaHuio 3HayeHne atpubyTa Ans KoHTpornnepa pasHo 0

ATpnoyT Ne2

KOO OBPABOTKWM onpegensieT BO3MOXHOCTb ynpaBneHus anroputmamm obpaboTok nepemMeHHon B
CPBK. lMpu co3gaHumn 6a3bl AaHHbBIX NO KaHany 3HavyeHne AaHHOro atpmbyTta 3anucbiBaeTcsa B aTpubyT
Ne2 — "Kop obpabotkn" nepemeHHon CPBK. lNMpu 3HayveHun 0 — B CPBK BbinonHsOTCA cTaHAapTHble
006paboTkn nepemeHHon B NosiHOM obbeme. NogpobHoe onMcaHue MCNonb30BaHUSA gaHHOro atpubyTta
cmoTtpuTe B npunoxeHun b.1 pykosoactea Nonb3osatens ans CPBK Bepcun 7.0 u Bbiwwe.

ATpnoyT Ne3

Ne MNATbI — Homep nnatbl B YCO, K KOTOPOW NOAKMOYEHa AaHHAsA nepemMeHHasd, 0 — ecnv nepemMeHHas
«BUPTYyarnbHas» B KOHTponnepe (He nmeeT PU3NYECKOro BXxoaa).

ATpnoyT Ne4

Ne BXO[A HA IMJTATE — Homep Bxoaa Ha nnate YCO ansa pm3nyeckoro NoAKMYeHs nepemeHHoun, 0
— €CNnun NepeMeHHas «BUpTyanbHasa» B KOHTponnepe (He uMeeT hn3n4ecKoro Bxoga).

ATpnbyT Neb

NO3ULUMUA — kog napameTpa, B kayecTBE KOTOPOro OObIYHO MCMONb3yHTCHA nepBble 8 CUMBOMOB
TexHonorndeckon (Mnm KUM mn A) nosvumm pgaHHoro napametpa (Hanpumep, 302PICAE), koTopas B
JanbHenwem MoXeT NCNOoNb30BaTbCs Npu oTobpaxkeHmn (24 cumsona).

ATpubyT Ne6

MMA1 — a1o nepsBble 8 CMMBOMOB B HasBaHWWM napameTtpa, ecnu ana B[l He ycTaHOBReH npu3Hak
noaaepXkn 24-xCMMBOSNBHOM NO3ULMN, NN BTOPblE 8 CUMBOMOB TEXHONTOMMYECKON NO3nUMK nNapameTpa,
€CNU NpU3HaK NoaaepPXKKN 24-XCMMBOMNbHOM MO3ULMM YCTAHOBIIEH.

ATpnbyT Ne7

UMA2 — ato BTOpblE 8 CMMBOMOB B Ha3BaHWW napameTtpa, ecnv gns b[l He ycTaHOBNEeH npusHak
NOAAEPXKKM 24-XCMMBOJSTbHOW NO3ULMK, N TPETbU 8 CUMBOMNOB TEXHOMOrMYECKOM NO3MLMK NapameTpa,
€CInun NpU3HaK NOAAEPKKM 24-XCMMBOSIBHOW NO3MLMKN YCTAHOBIIEH.

ATpuGyT Ne8

EONMHULUA USMEPEHUA — eaovHuua usmepeHusa napametpa. ATpubyT MOXET MpuHUMaTb uenble
3HayeHunsa ot 1 0o 63, BblbnpaeTcsa M3 BbiNagaroLLEero Cnucka eauHUL, N3SMepeHns Npu ero akTMBM3aLmn.
UTtoObl y3HaTb, kKakoMy 3Ha4yeHuo aTpmbyTa COOTBETCTBYET Kakas eguHuua uamepeHuss -B kavectse
CM1CKa UCNONb3YyeTCs CoBapb eAnHUL, M3MepeHnst (CMOTpuTe pasgen « EAVHULLI U3MEDEHMUA»).

ATpnbyT Ne9

TUMN OATUUKA - oatoT atpmbyt Heobxoaumo ykasbiBatb ana YCO ¢ nporpaMmmupyemMbiMin
XapakTepucTmkamy npeobpas3oBaHns CUrHanoB NepBUYHBLIX NpeobpasoBaTtenen (Hanpumep: Tepmonap,
TEPMOMETPOB COMPOTMBAEHMS U T.N.). Tun pgatyvka BbliOMpaeTcsa w3 BbiNnagarowero cnvcka
HaVMMEHOBaHWA TUMOB AaTyMKoB. Kakgomy Tuny gaTtynka COOTBETCTBYET onpefenieHHoe umdpoBoe
3Ha4eHne, KOTOPOoe 3anUCbiBaeTCs B AaHHbIN aTpubyT (cMoTpuTe pasaen «CrioBapb TUMOB JATYMKOBY ).

ATpn6yT Ne10
TN JIMHEAPUSALUUWN LUKAJIbl aTOo TMn 3aBMCMMOCTM, MO KOTOPOM MPOM3BOAUTCHA NMHeapusauums
LIKanbl.
B cucteme ncnonbaytotcs crnegylowme TUnbl NnHeapy3aunmy LWKanbl:
e JlnHenHas wkana (0),
e KBagpaTtununas (1),
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JInHeapuszauus wkanel nponssoanTca no dopmyne:

KUK -X

Y = HIIK + (RIIR - HIUEY = 1+
HIIIK — KK

roe: Y - 3HavyeHue nepeMeHHoWn nocne nuHeapusauum;
X - 3HayYeHue nepeMeHHON 40 NUHeapusauuu;
HLWK - Havyano wkan.i;
KWK - koHew, WwKanbl.
O6paTtHas wkana (2),
e  MUWHMManbHOMY 3Ha4eHuo BXogHoro curHana cootsetctByeT « KOHEL, LUKATIbI»,
e MakcumanbHomy - «HAYAJIO WKASbI»,

NuHeapunsaumsa no 2-x MepHbIM Tabnvuam HEeNMHEWHOCTW, co3daBaeMblM CamMvM Morfb3oBaTenemM
(Homep Tabnuubl HENMHENHOCTH).

[Npn onucaHun KaHanoB TepMonap U TEPMOMETPOB COMPOTUBNEHUA, NOAKMIOYAEMbIX K KOHTpoOnnepam
TREI, B rpade «T1n nMHeapmsaumm WKanbl» yKkasbiBaeTcd NMHENHAs LiKana.

ATpn6yT Ne11

HAYANO WKAJbI (HWK) - ncnonbsyetca ans macwutabmupoBaHms nepemMeHHON unmn ans onpeaeneHns
HWKHEWN rpaHuubl HegoCTOBEPHOCTU. [nana3oH u3meHeHuss atpubytoB OT MuHyc 99999.9999 no
999999.9999 (Ho obLiee KONMMYECTBO 3HaAyaWMx UMdp C Y4eToM 3ansiToM He OOMKHO npeBbiaTb
BOCbMM).

ATpnoyT Ne12

KOHEL| WWKAJIbl (KLWWK) - ucnonbsyetcs ana macwtabmvpoBaHus NnepeMeHHON unu gns onpegeneHns
BEpPXHEN rpaHuLbl HEeOOCTOBEPHOCTU. [uanas3oH uameHeHuss aTpmbyTtoB OT MuHyc 99999.9999 pno
999999.9999 (Ho obuiee KONMUYECTBO 3HAYaWMX UMGP C y4eTOM 3ansATon He LOMMKHO NpeBbllaTb
BOCbMW).

ATpubyT Ne13
HWKHAA NPEOYMNPEOUTENbHAA TPAHULUA - HwkHAs npegynpeauTenbHas rpaduua  (HIN)
cuUrHanusauuv no napameTpy, UBET CUrHaNM3aumm - XenTbin.

ATpnbyT Ne14
BEPXHAA MPEOYTNPEAUTEINIbHAA TPAHULA — BepxHss npepynpeautensHasa rpaHuua (BII)
curHanusauum no napameTpy, LUBET CUrHanu3auum - XXenTblu.

ATpnbyT Ne15 .
HWKHAA NPEOQABAPUMNHAA TPAHULA — HxHAs npeaasapuiiHasg rpaduua (HAID) curHanusauum no
napameTpy, UBeT CUrHanu3awumm - KpacHbIn.

ATpnbyT Ne16

BEPXHAA NPEOABAPUNHAA TPAHULA — BepxHsas npeaasapwiiHas rpaHuua (BAIN) curHanusaumm
no napameTpy, UBET CUrHaNM3auun - KpacHbIn.

"paHuLbl curHanu3aumm 3agarTcs B pmanyecknx egmHuuax. [inanasoH nameHeHus atpubyToB OT MUHYC
99999.9999 no 999999.9999 (Ho obLiee KONMMYECTBO 3HAYaALMX UMEP C Yy4ETOM 3ansaTon He AOSMKHO
npeBblwaTe BoCbMU). [pn 3HaYeHUn atpubyTa rpaHuLbl curHanusaumn pasHoM 0, curHanmsaums no
OaHHOW rpaHuue CcYUTaeTcsl He HasHayeHHow. [lopsagok cpabaTbiBaHMA CuUrHanmMsauum OonucaH B
«MHCTpyKuMKM no akcnnyaTtaumm Cuctembl KPYI-2000».
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ATpnoyT Ne17
MCTEPE3NC CUITHANTMM3AUWMWN. [OunanasoH wusmeHeHumss ot 0 go 9,999% ot wkanbl. [lpu
curHanusauum o6 OTKNOHEeHUSAX OT 3afdaHHbIX rpaHuy, Heobxoammo maberatb NOSABNEHUS N3ObITOYHON
curHanmsauum npu Hebonblwunx konebaHusx nepemMeHHOW BBEPX M BHWU3 OT rpaHuubl. [loatomy B
cucTemMe NpegyCcMOTPEH CreayLniA anropuTM CUrHanm3aumm:
[na BepxHen npeaynpeanTenibHON (NpegaBapuUHON) rpaHUUbl anropuTM peanusyetcsa cregylowmm
obpasom:
e napameTp CUYMTaeTCs OTKIOHMBLUMMCA (BblgaeTcsa curHanuaauus), ecnm nepemeHHasn X 6onblue,
Hanpumep, BepxXHen npeaynpeanTtensHon (npegaBapunHon) rpaHnbl, T.€.
X>BMNr
e napameTp CYMTaEeTCH BOLIEALLMM B HOPMY, ECINN BbINOSIHAETCS YCNoBMe
X < (BIr- rcC*(KWK-HLWK)),

rae  'CC - BenuumHa ructepesmca curHanmsaumm
KLLK — KoHeL, WwKanbl Agnana3oHa N3MepeHust nepeMeHHOn
HLUK — Hayano wkanbl guana3oHa naMepeHunsi NnepeMeHHOMN.

Ona HwkHen npegynpeguTenbHOM (NpedaBapuUMHON) rpaHuubl anropuTtMm peanua3yeTcs cnegylowum
obpasom:
e MapameTp cyMTaeTCsa OTKNOHUBLUMMCS (BblAAETCA CUrHann3aums), eCnu BbIMNONHAETCS YCroBuME:
X< HMr
e MapameTp CYMTaEeTCH BOLIEALLMM B HOPMY, ECIM BbINONIHAETCS YCOBUE:

X > (HMT + FCC*(KLUK-HLLK))

roe:  [CC - BennumHa ructepesmnca curHanmsaumm
KLLK — koHey, wWKanbl gnanasoHa N3mepeHus nepemMmeHHom
HLK — Hayano wkanel gnanasoHa namepeHnsa nepemMeHHoON.

ATpn6yT Ne18
BPEMA ONMPEOEJNIEHMA CKOPOCTU WUSMEHEHUA TAPAMETPA - wHTepBan BpeMeHu, Ha
OCHOBaHUM 3Ha4YEHNs1 KOTOPOTO BbIMOMHAETCA pacyeT CKOPOCTU POCTa UMW NageHus NepemMeHHON.

ATpnbyT Ne19
rPAHALUA CUITHAJTM3ALUUMKN 1O CKOPOCTU POCTA — wmakcMmanbHOe 3Ha4YeHue CKOpOCTU
rnepemMeHHON 3a Bpemsi, 3agaHHoe B atpnbyTte «Bpems rpaHuubl curHanuaaummy.

ATpubyT Ne20
rPAHALUA CUTHAJIU3ALMU O CKOPOCTU NMALOEHUA — makcumanbHOe 3HavyeHue CKOpOCTM
nepemMeHHON 3a Bpemsi, 3agaHHoe B atpnbyTte «Bpems rpaHuubl curHanuaaummy.

ATpubyT Ne21
NMOCTOAHHAA ®UITBLTPA OT 0,000 4O 1,000 - B cucteme npegycMoTpeHa LmdpoBas punbTpaums
CUrHarmnoB, Npu 3TOM MUCMONb3yeTCsa anropuTM 3KCMOHEHLUManbHoro pmnbTpa NepBoro Nopsaka:

Y(i)=Nd x Y(i — 1) + (1 - NdP) x X() ,
roe:
[ — HOMeEp uuKIia pacyera;
Y() — crnaxeHHoe 3HadyeHWe curHana u3MepuTenbHOW WHdopmauuu, B i-OM
LUMKne pacyeTa, nonyyaemoe B pesyrnbTarte ounstpaumu,
M® - noctosaHHas dunbTpa (o1 0 o 1);
Y(i-1) — 3HayeHune curHana, OGHOBNSEMOE B KaXXAOM LMKMe pacyeTa;
X(i) — 3Ha4veHuwe curHana go unbTpaunn.
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ATpnbyT Ne22

MakcumanbHo Bo3aMoxHas (JOCTOBEPHAf) ckopocTb — MakCcMManbHO BO3MOXHas CKOPOCTb
M3MEHEHNs MNepeMeHHOM 3a OOWH UMK onpoca, KoTopas WCnonb3yeTcs Ans  OnpeaerneHus
AOCTOBEPHOCTU napameTtpa. B none 3agaetcs gonyctumasi pasHuiua Mexay Tekywum v npeabiaymnm
3Ha4yeHUAMM napameTpa npoueHTax. Ecnu peanbHaa pasHuua Mexay TekylwuMM W npeabigyLmm
3Ha4YeHUAMU NPEBLICUT YKa3aHHOEe 3HayeHue, TO OCTaHeTCHa npebigyllee 3Ha4YeHve napameTpa, Ho
cpaboTaeT (PyHKUMS OMArHOCTUKU MO JaHHOMY napameTpy. Wcnonb3dyetcs B cnyvae HeobxogumocTu
3aWmnTbl OT OTAEeNbHbIX BbIOPOCOB curHana. Ecnn 3HadeHne paBHO «0», TO aTa guarHoctuka byger
OTKIoYeHa.

ATpnbyT Ne23

TUMN 3AMEHbI HEQOCTOBEPHOIO 3HAYEHUA. Bo3amoxHbl cuTyauumun, korga B npouecce paboThbl
CUCTEMbI 3HAa4YeHMe TOW UMM WMHOW NEepPeMEHHOW MOryT CTaTb HEeAOCTOBEpPHbIMWU (Hanpumep: obpbiB
AaTymKka, HeumcnpaBHOCTb AaTyuka, HeucnpaBHocTb YCO v T.4.) unuM 9Ta nNepemMeHHas y4yacTByeT B
pacuyeTax, B pe3ynbTare 4ero BCe pacyeTbl MOryT CTaTb HEBEPHbIMU. [103TOMYy MMeeTCA BO3MOXHOCTb
3aMEeHUTb HeJOCTOBEPHOE 3HAYeHNe OAHMM U3 CreayoLMX BapuaHToB:

«0 — no wkane npubopay» - TEKyWemy 3Ha4YEeHUIO NepemMeHHON MpUCBaMBaeTCA 3HayYeHuMe Hadana
WwKanbl gaTynka, ecnu Tekyllee 3HadeHue napameTtpa medblwe HLK, n koHeu wkanbl, ecnu
Tekyliee 3HayeHue napameTpa 6onbwe KUK,

«1l — nocnegHee OOCTOBEPHOE» - TEKYLUEMY 3HAYEHWIO NMEepeMeHHOW npucBavBaeTcs nocnegHee
[OCTOBEPHOE 3HAYEeHNE,

«2 — 06e3 OuarHOCTUKM» - TeKyleMy 3Ha4YeHMI0 MepeMeHHON MPUCBaMBaETCA TeKkylee 3HayeHue
napameTpa, namepsiemoro B YCO, npy 3TOM OTKNIOYAETCA PEXUM ONArHOCTUKU NEPEMEHHbIX MO
Hayany v KOHUy LuKanbl,

«3 — pabo4yee 3Ha4eHUe» - TeKyemMy 3Ha4YeHMI0 NepeMEHHON npucBanBaeTcs paboyee 3HayeHue
(cmoTpu Hxe),

ATpnbyT Ne24

PABOYEE 3HAYEHWME TMEPEMEHHOW - 3To BenuuuMHa, KoTopasi npucBavMBaeTcsi Tekyllemy
3HAYEeHUIO NEepPEMEHHOWN, ecrnv BbICTaBreH NPU3HaK HeJOCTOBEPHOCTU MO AAHHOW MepemMeHHOW U Tun
3amMeHbl He[JOCTOBEPHOro 3Ha4YeHNsI Ha JOCTOBEPHOE 3HaYeHne BblibpaH «3».

ATpubyT Ne25

OTCEYKA HYNA. MapameTp HacTpowiku, MCNOMb3yeMbll O OTCeYkM konebaHum curHana gartyvka
BO3re HyneBOro 3HayeHusl, 3aJaeTcs B NPOLeHTax OT AuanasoHa uamepeHus. [1pu mMcnonb3oBaHwuu
JaHHoro atpmnbyTa, 3Ha4YeHUs rpaHnLL CUrHaNM3aunn A0MKHbI YCTaHaBNMBATLCA BHE AMana3oHa OTCEeYKU

HynA.

B HekoTOpbix criydasix (Hanpumep, Npu pacyeTe TEXHMKO-IKOHOMMUYECKUX MNokasaTernen) C Lenbko
NOBbILLEHUS [OCTOBEPHOCTU MpU MepPBUYHONM 06paboTke NepeMeHHOW LienecoobpasHo Mcnonb3oBaTb
anropuT™ KOppeKuMM HyreBOro 3Ha4YeHusl curHana ot gartymka. CylWHOCTb anropuTma 3akniovaeTtcs B
crnepyowem: nepeMeHHon X npucBavBaeTCsl HyneBOe 3HayeHue, €ecnv 3HayYeHue nepemMeHHON
CTaHOBWUTCS HWXKE KaKoro-To 3afaHHOro noporoBoro 3HadeHusi OTC, KOTOpoe Ha3blBaeTCs «OoTceuka
HYns», T.e.:

X=0, ecnun X < OTC*(KLLK-HLLK)

ATpnbyT Ne29

TEKYLLEE 3HAYEHME TMOCIJE NPEOBPA3OBAHUA (KOHTPOJIJIEP) — aTtpubyT BeLecTBEHHOro
dopmaTa, UCnonb3yeTcs Ans BO3MOXHOCTU 3afaHWsi 3HAYeHWUs NO YMONYaHu ANA He U3nYecKkmx
nepemMeHHbIX KOHTponnepa.
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ATpnbyT Ne30
CHATUE NMEPEMEHHOW C OMPOCA — noryyeckuii NnpusHak CHATMS nepemeHHon ¢ onpoca B YCO.
CHsATasa c onpoca nepemMeHHasi UMeeT LBET COCTosiHUSA «benbiny. Mpu 3ToM onpoc nepemeHHon B YCO
npekpawlaeTcs.

e nepemeHHas noctasreHa Ha onpoc B YCO («0»),
e nepemeHHas cHaTa ¢ onpoca B YCO («1»).

ATpn6yT Ne31
CHATUE MNEPEMEHHOW C CUIHAJIU3ALIMM — noruueckwii NpU3HaK CHATUS MNEpPEeMEeHHON ¢
curHanusauum B YCO. CHaTas ¢ curHanusauum nepemMeHHas uMeeT LBeT COCTOSHUSA «UMaHoBbIny. MNpn
3TOM npekpallaeTca obpaboTka no rpaHuLamM curHanusauumn gnst gaHHom nepemerHom B YCO.

e nepemeHHas nocTtasrneHa Ha curHanusaumio B YCO («0»),

e nepemeHHas cHaTa ¢ curHanusaumm B YCO («1»).

@ BHUMAHUE !!!

B pasgene He paccMmarpuBaiwTcs aTpubyTbl, 3Ha4YeHUA KoTopbiX (POPMUPYIOTCA Ha OCHOBE
BHYTpeHHux anroputMmos CPBK .

5.9.6.3 BxogHas gnckpeTHas nepemMeHHas

ATpnGyT Ne1
Ne KAHAJIA — no ymonyaHuio 3HayeHne atpubyTa Ans KoHTpornnepa pasHo 0

ATpnoyT Ne2

KO[ OBPABOTKWM — onpenensieT BO3MOXHOCTb yNpaBfeHust anroputmamy o6paboTok nepemeHHon B
CPBK. IMpu co3gaHumn 6a3bl AaHHbBIX NO KaHany 3HavyeHne AaHHOro atpmbyTta 3anucbiBaeTcsa B aTpubyT
Ne2 — "Kog obpabotkun" nepemenHHon CPBK. MNpu 3HayeHmn 0 — B CPBK BbinonHATCSA cTaHAapTHbIE
06paboTkM nepemeHHon B nonHom ob6beme. MNMogpobHoe onncaHme MCNonb3oBaHMA OAHHOro atpubyTa
cmoTpuTe B npunoxeHun 6.1 pykosoactea Nonb3osatens gns CPBK Bepcumn 7.0 u Bbiwwe.

ATpnoyT Ne3
Ne MJ1ATbI — Homep nnaTbl B YCO, K KOTOPOW NOgKIoYeHa gaHHas nepemeHHas, 0 — ecnu nepemMeHHas
«BUpTYyanbHasa» B KOHTposnnepe (He umeeT hM3nyYeckoro Bxona).

ATpubyT Ne4

Ne BXOOA HA IMJIATE - Homep Bxoga Ha nnate YCO ansa domanyeckoro noakntoyeHns nepemexHHon, 0
— €Cnv NepeMeHHas «BUpTyanbHas» B KOHTponnepe (He MmeeT nsnyeckoro Bxoaa).

ATpnbyT Neb

NO3ULUMUA — kog napameTpa, B kayeCcTBE KOTOPOro OObIYHO MCNOMb3yTCS NepBble 8 CMMBOMOB
TexHonorndeckon (nnun KUIM n A) nosmumm gaHHoro napametpa (Hanpumep: 302PALO1.

ATpubyT Ne6

MMA1 — o10 nepeBble 8 CMMBOMOB B HasBaHMM napameTpa, ecnu and B[l He ycTaHOBNEH npusHak
NOAAEPKKN 24-XCUMBOSBHOW MO3ULMK, UNN BTOPblE 8 CUMBOSIOB TEXHONOrMYECKOW NO3NLMM NnapameTpa,
€Cnn NpuU3HaK NoaaepXknm 24-xCMMBOSbHOM NO3ULIMM YCTAaHOBIEH.

ATpnbyT Ne7

MMA2 — ato BTOpble 8 CMMBONOB B Ha3BaHWMM NapameTpa, ecnu ana B[l He ycTaHOBMEH npu3Hak
noaaepXkM 24-xCMMBOMbHOW NO3ULUK, UMW TPETbU 8 CUMBOMOB TEXHOOrMYECKON NO3uUMN NnapamMeTpa,
€Ccnn NpuU3HaKk NogaepXkm 24-xcMMBOSIbHOM NO3NLMK YCTAHOBIIEH
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ATpn6yT Ne8

KOO LUBETA COCTOAHUA <0> o3HavaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NIOrMYECKOro COCTOSIHMA ANA AaHHOW MEepeMEeHHOW Ha BuaeoKagpax, €cnv Tekyllee 3HadeHue
nepemeHHon pasHo "0".

ATpubyT Ne9

KOO NOMMYECKOIo COCTOAHUA <0> o3HavaeT, kakoe HasBaHwe OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn TeKyllee 3HadeHne nepemeHHon 6yoet pasHo "0". Koabl normyeckux
COCTOSIHUI onuckiBaloTCs B pasgene «Koa norm4eckoro COCTOSAHUAY.

ATpn6yT Ne10

KOO LUBETA COCTOAHUA <1> o3HauvaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NIOrMYECKOro COCTOSIHMA ANA AaHHOW MNEepeMEeHHOW Ha Buaeokagpax, €cnv TekKyllee 3HaveHue
nepemMeHHon pasHo "1".

ATpubyT Ne11

KOO NOMMYECKOIo COCTOAHUA <1> o3HayaeT, kakoe HasBaHue 6yaeT uMMeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn TeKyllee 3HadeHne nepemeHHon 6yaoet pasHo "1". Koabl normyeckux
COCTOSIHUI onunckIBaOTCAB pasaernie «Koa Nnormvyeckoro COCTOSSHUA».

NMPAMEYAHWE:
Koabl LBETOB 41151 TOrMYECKMX COCTOSAHUI nepemeHHon "0" n "1" MoryT npuHMMaTh 3HaYEHUS:
0 - YepHbIK; 8 - TEMHO-CepbIi;
1 - cuHui; 9 - APKO-CUHUI;
2 - 3eneHbln; 10 - apko-3eneHbin;
3 - rony6owu; 11 - apko-rony6on;
4 - KpacHbIN; 12 - apKo-KpacHbIN;
5 - comoneToBbIN; 13 - apko-hroneToBbIN;
6 - KOPUYHEBBIN; 14 - xenTbIR;
7 - CBETNO-CEPbIN; 15 - Genblin.

ATpnbyT Ne13
MPN3HAK HEOBXOOUMOCTUN MHBEPCWUWU - noruyeckuin npusHak,
e PucyHok 5.9.4 — KM3meHeHue konmyecTBa nepemeHHbiXx 06asbl OaHHbIX MHBEPCUS TEKYLLEro
3Ha4YeHUs nepemeHHon He ocyliectendaertcs ("0"),
e TeKyllee 3HayYeHne nepeMeHHon B 6ase AaHHbIX MHBEPTUPYETCHA MO OTHOLLEHMIO K ANUCKPETHOMY
curHany, nogaBsaemMomy Ha BXoA moayns avckpeTtHoro eeoga YCO ("1").

ATpunoyt Ne14
PETMCTPALUA NEPEXOOA U3 0 B 1P 0 > 1 — norudecknin nNpusHak perncrpauum nepexoga
nepemeHHon n3 "0" B "1":
e [pu nepexode TeKyLero 3HadeHusa nepemeHHon m3 "0" B "1" peructpauum B «[l1poTokone
cobbiTnny He ByaeT ("0"),
e npu nepexoae TeKyllero 3HadyeHunss nepemeHHon n3 "0" B "1" B «[poTokone cobbITun» NosABUTCS
cooTBeTCTBYIOLEee coobLieHne 3eneHoro useta ("1").

ATpnoyt Ne15
PETMCTPALUA NEPEXOOA U3 1 B OPI' 1 >0 — normyeckuin npmsHak permcrpauum nepexoga us "1" s
"0
e [pu nepexode TeKylero 3HadeHusa nepemeHHon m3 "1" B "0" peructpauum B «[l1poTokone
cobbiTnny He 6yaet ("0"),
e npu nepexoae TeKyllero aHayeHunss nepemeHHon n3 "1" B "0" B «[poTokone cobbITuin» NosABUTCS
COOTBETCTBYIOLEe coobLieHne 3eneHoro useta ("1").
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ATpnoyTt Ne16
3BYKOBAA CUTHAINMU3ALUNA NMEPEXOOA U3 1 B 0 norvyecknii npusHak BKOYEHWUS 3BYKOBOM
curHanusauuu npu nepexoge m3 "1" s "1™

e [pu nepexoge TeKywlero 3HavyeHust nepeMmeHHon 13 "1" B "0" 3BykOBOW curHanusauum He byget
(0",

e [pu nepexoe Tekyllero sHavyeHuUs nepemeHHon M3 "1" B "0" BKNOYaeTca 3ByKOBas MU CBETOBasd
curHanusauusa no gaHHomy napameTtpy u B «[poTokone cobbiTuin» NOsIBUTCA COOTBETCTBYHOLLEE
cooblleHne O HapyleHun C LBEeTOM, COOTBETCTBYIOLIMM TUMY 3BYKOBOW CUrHanmsaumm (Cm.
aTpmnbyT Ne18) ("1").

3BYKOBAA CUTHAITU3ALUUA NEPEXOOA U3 0 B 1CI" 1 > 0 — nornyeckuin npuaHak BKITHOYEHUSA
3BYKOBOW cuUrHanmsaumm npu nepexoge u3 "01" 8 "10™:

e Npu Nepexoae Tekyllero 3HavyeHusa nepemeHHon 13 "01" B "10" 3BykOBOW curHanusaumm He byget
(0",

e [pu nepexode TeKylero 3HadeHus nepemeHHon m3 "01" B "10" BKovaeTca 3BykoBasi u
cBeToBas curHanusauusa no gaHHomy napameTpy u B «[llpoTokone cobbITviA» MOSABUTCS
cooTBeTCTBYylOLlEee coobLeHne O HapyleHuM C LBETOM, COOTBETCTBYIOLLMM TUMY 3BYKOBOW
curHanusauum (cm. atpubyT Ne18) ("1").

NMPUMEYAHWUE:

Onsa vckntodeHna aybnmpoBaHusa coobLLEHN Npy Nepexoaax TeKyLero aHadeHms nepemenHon ns "0" B
"1" unn HaobopoT He pekoMeHAyeTCsl HasHayaTb OAHOBPEMEHHO PErucTpaumio M CUrHanusauui no
nepexoay nepeMeHHON B OOHY U TY Xe CTOPOHY.

ATpn6yT Ne18
TUM 3BYKOBOW CUMHATIU3ALIMN — MOoXeT NpUHUMATL CrieaytoLme 3HaYeHus:

0 - 3BykoBas curHanmsauuMsi - HU3KOro TOHa (nNpedynpeauTernbHas), CBeToBas — MuUraHve
aTpubyToB nNepemMeHHOW >XenTbiM uUBeTOM. [locrne KBMTUMPOBAHMA CUrHanu3aumm no
nepemMeHHoON - UBET aTpnbyTOB NEPEMEHHON XKENTLIN

1 - 3ByKkoBas curHanusauus - BbICOKOrO TOHa (aBapwuiHasd), cBeToBasi — MuraHve aTtpubyToB
nepemMeHHON KpacHbIM LBeToM. [locne KBUTUPOBaHUSA CUrHanu3auum no nepeMeHHou - LBeT
aTpmbyToB NEepeMeHHOMN KpacHbIN

2 - 3BykoBas CUrHanu3aumsi - HWU3KOro TOHa  (NpedynpeguTenbHas), CBeTOBas — MuraHve
aTpubyToB nNepemMeHHOW >XenTbiM uUBeTOM. [locne KBUTUPOBAHUA CUrHanu3auuMm no
nepemMeHHoONn, NnepeMeHHas BO3BpaLLaeTcsl B HOPMY - LIBET aTpnbyTOB NEPEMEHHON 3ENEHbIN

3 - 3BykoBas curHanu3saums - BbICOKOTO TOHa (aBapuiHasl), cBeToBas — MuraHue aTtpubyToB
nepemMeHHON KpacHbiM LBeToM. [locne KBUTMPOBAHMSA CUrHanusauuMum no nepemMeHHOMN,
nepemMeHHas BO3BpaLLaeTCsl B HOPMY - LIBET aTpUByTOB NEPEMEHHOMN 3eNeHbIN.

ATpubyT Ne23

OOMNnYCTUMOE BPEMA MEPEXOOA U3 COCTOAHUA O B 1 - Bpemsi, B TeyeHMe KOTOPOro
nogTBepXaaeTcsl CTabunbHOCTbL BXOAHOrO AUCKPETHOro curHana gns nepexoga us '0' 8 '1'. 3apgaetcs
nonb3osaTtenemM B Luuknax CPBK.

ATpnbyT Ne24

OOMYCTMMOE BPEMA MEPEXOOA N3 COCTOAHMA 1 B 0 - Bpemsi, B TeyeHMe KOTOPOro
noaTeBepXxaaeTcss cTabuMnbHOCTb BXOOAHONO OVMCKPETHOro curHana ans nepexoga mus '1' B '0'. 3agaetcs
nonb3oBatenem B unknax CPBK.

ATpnbyT Ne25
CHATUE NEPEMEHHOWM C OIMPOCA — norudeckuin npusHak. CHATas ¢ onpoca nepemMeHHas umeet
LBeT CcoCTOosIHMA «Benbli». [Npu 3aTOM nNpekpallaeTcsa onpoc gaHHon nepemeHHon B YCO.

e epemMeHHas nocTtasfneHa Ha onpoc («0y»),

e nepemeHHas cHsTa ¢ onpoca («1»).
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ATpnbyT Ne26
CHATUE NEPEMEHHOW C CUMHANU3ALWU — rornueckuint npusHak. CHATas € curHanmsauum
nepemMeHHas uMeeT LBET COCTOSHWUS «umaHoBbi». [lpu 3TOM npekpawaetcs obpaboTka Mo
curHanuaauum nepexogos 13 "0" B "1", a Tarke 13 "1" B "0", anga gaHHon nepemeHHon B YCO.

e [epemMeHHas nocTtaeBneHa Ha curHanumsaumio ("0"),

e nepemeHHas cHaTa ¢ curHanusauum ("1").

ATpnbyT Ne27
TEKYWEE 3HAYEHWVE MEPEMEHHOW — — noruyeckuii NpuaHak, MCMorb3yeTcsa Ans BO3MOXHOCTM
3agaHusa Yepes eHepaTtop 6a3bl aHHbLIX 3HAYEHMS MO YMOMYaHUIO AN He (PU3NYECKUX NepeMEHHbIX
KOHTpornepa

e TeKyllee 3Ha4yeHne nepemeHHoun pasHo ("0"),

e TeKyllee 3Ha4vyeHne nepemeHHoun pasHo ("1").

@ BHUMAHUE !!!

B paspene He paccmarpuBalwTCcs aTpubyTbl, 3Ha4YeHUA KOTOpbiX (POPMUPYIOTCA Ha OCHOBE
BHYTpeHHux anroputmos CPBK .

5.9.6.4 [uckpeTHas BbIXogHasa nepemMeHHas

ATpn6yT Ne 1
Ne MJTATbI — no ymonyaHuio 3Ha4eHune atpubyTa ons KoHTposnnepa pasHo 0

ATpnGyYT Ne 2

KO OBPABOTKWU — onpenensieT BO3MOXHOCTb yNpaBreHus anropytMamm o6paboTok nepemMeHHON B
CPBK. lMpu co3gaHumn 6a3bl AaHHbIX NO KaHany 3HavyeHne AaHHOro atpubyTta 3anucbiBaeTcsa B aTpubyT
Ne2 — "Kopg obpabotkn" nepemeHHon CPBK. lMpu 3HayeHun 0 — B CPBK BbinonHsOTCA cTaHAapTHblE
06paboTkmn nepemeHHon B NosiHOM obbeme. NogpobHoe onncaHue MCNonb30BaHUSA OaHHOro atpubyTta
cmoTtpuTe B npunoxeHun 6.1 pykosoactea Nonb3osatens ans CPBK Bepcun 7.0 u Bbiwwe.

ATpunoyr Ne 4
Ne MJTATbI — Homep nnatbl B YCO, K KOTOpOM nogkntoyeHa AaHHas nepemeHHas, 0 — ecnvm nepemMeHHas
«BUPTYyarnbHas» B KOHTponnepe (He nMeeT PM3n4ecKkoro BbiIxoaa).

ATpnbyT Ne 5
Ne BbIXOOA HA TWIATE - Homep Bbixoga Ha nnate YCO ans ¢uanyeckoro noakmnoyYeHust
nepemeHHon, 0 — ecnn nepemMeHHasa «BUpTyanbHaa» B KOHTponnepe (He MMeeT hun3nyYeckoro Bxoga).

ATpnbyT Ne 6
NO3ULUUNA — kog napameTpa, B KauyeCTBE KOTOPOro OObIMHO MCMONb3yTCs MnepBble 8 CUMBOSIOB
TexHonorndeckon (unun KUIM n A) nosmumm gaHHoro napametpa (Hanpumep: 303MC-10).

ATpUGyT Ne 7

MMA1 — — 370 nepsble 8 cMMBOSOB B HasBaHMM NapameTpa , ecnu ana bl He ycTaHoBNeH npusHak
NOAAEPXKKN 24-XCUMBOSBHON NO3ULNK, UK BTOPbIE 8 CUMBONOB TEXHOMOMMYECKON NO3ULMK NapameTpa,
€Cnn NpuU3HaK NoaaepXkm 24-xCMMBOSbHOM NO3ULMM YCTAaHOBIEH.

ATpnbyT Ne 8

MMA2 — ato BTOpble 8 CMMBONOB B Ha3BaHWMM NapameTpa, ecnu ana B[l He ycTaHOBMEH npu3Hak
noaaepXkM 24-XCUMBOMBHOW NO3ULNN, MU TPETbU 8 CUMBOIOB TEXHOSOMMYECKON NO3numMM napameTpa,
eCcnv Npu3Hak Nogaepxkv 24-xcMMBOMNbHOM NO3ULMM YCTAHOBIEH.
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ATpnbyT Ne 9

KOO LUBETA COCTOAHUA <0> o3HavaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NIOrMYECKOro COCTOSIHMA ANA AaHHOW MEepeMEeHHOW Ha BuaeoKagpax, €cnv Tekyllee 3HadeHue
nepemeHHon pasHo "0".

ATpubyT Ne 10

KOO NOMMYECKOIo COCTOAHUA <0> o3HavaeT, kakoe HasBaHwe OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn TeKyllee 3HadeHne nepemeHHon 6yoet pasHo "0". Koabl normyeckux
COCTOSIHUI onuckiBaloTCs B pasgene «Koa norm4eckoro COCTOSAHUAY.

ATpnoyT Ne 11

KOO LUBETA COCTOAHUA <1> o3HauvaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NIOrMYECKOro COCTOSIHMA ANA AaHHOW MNEepeMEeHHOW Ha Buaeokagpax, €cnv TekKyllee 3HaveHue
nepemMeHHon pasHo "1".

ATpu6byT Ne 12

KOO NOIMMYECKOIo COCTOAHUA <1> o3HavaeT, Kakoe HasBaHue OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn TeKyllee 3HadeHne nepemeHHon 6yaoet pasHo "1". Koabl normyeckux
COCTOSIHUI onuckiBaloTCs B pasgene «Koa norm4eckoro COCTOSAHUAY.

NMPAMEYAHWE:
Koabl LBETOB 45151 OrMYECKMX COCTOSIHMI nepemeHHon "0" u "1" MoryT npMHMMaTh 3Ha4YeHus:
0 - YepHbIK; 8 - TEMHO-CepbIi;
1 - cuHui; 9 - APKO-CUHUI;
2 - 3eneHbln; 10 - apko-3eneHbin;
3 - rony6owu; 11 - apko-rony6on;
4 - KpacHbIN; 12 - apKo-KpacHbIN;
5 - comoneToBbIN; 13 - apko-hroneToBbIN;
6 - KOPUYHEBBIN; 14 - xenTbIR;
7 - CBETNO-CEPbIN; 15 - 6enblin.

ATpunoyt Ne 14
NMPU3HAK HEOBXOOAUMOCTU MHBEPCWUU - noruyecknin npusHak,
e VHBEPCUs BbIXOOHOrO CUrHara Ha y3en QUCKPETHOro BblBOAA B KOHTPOSINEPE N0 OTHOLLEHMIO K
TEeKyLLeMy 3Ha4YeHno nepemeHHon B 6ase gaHHbIX He ocylecTtenseTcs («0»),
e BbIXOAHOW curHamn Ha y3en OUCKPeTHOro BbiBoda B koHTponnepe TREI nHseptupyetcs no
OTHOLLUEHMIO K TEKYLLEMY 3Ha4YeHU0 nepeMeHHon B 6a3e AaHHbIX («1»).
[}
ATpnoyt Ne15
PETMCTPALUUA MNMEPEXOOA U3 0 B 1Pl 0 > 1 — norudecknin nNpusHak perncrpauum nepexona
nepemeHHon n3 "0" B "1":
e Npu nepexofe TeKyllero s3HavyeHns nepemeHHon n3 "0" B "1" peructpauun B «lMpoTokone
cobbiTun» He Byaet («0»),
e Mpu nepexofe Tekywero 3HadyeHuss nepemeHHon m3 "0" B "1" B «[lMpoTokone cobbiTniny
NOSIBUTCH COOTBETCTBYIOLLEE COOBLLEHNE 3eneHoro uBeTa («1»).

ATpnoyTt Ne16
PETMCTPALUA NEPEXOOA U3 1 B OPI' 1 >0 — normyeckuin npmaHak permcrtpauum nepexoga us "1" s
"0
e [pV Nepexode TekyLero 3HavyeHus nepemeHHomn n3 "1" B "0" peructpauum B «lpoTokone
cobbITun» He ByaeT («0»),
e npu nepexofe Tekywero 3HadeHus nepemeHHon m3 "1" B "0" B «[lMpoTokone cobbiTnn»
NOSIBUTCA COOTBETCTBYIOLLEee coobLeHne 3eneHoro upeta («1»).

5-74 ITPOEKT



KPYron™., MHTEFPUPOBAHHAA CPELA PASPABOTKH

ATpnoyT Ne 17
PEXXMM BBOIJA CUMBOIJIA — npusHak Bblgayn BbIXOQHOIMO CUrHana B BuAe MMnynbca 3agaHHOM
anutensHocTth (o1 0 go 255),

e 0 - n3MeHeHWe Tekyllero 3Ha4YeHUs NepemMeHHON OCyLLeCTBNAeTCs HenocpeaCTBEHHO BBOLOM
Heo6XxoQUMOro 3Ha4yeHUs nepeMeHHOW W3 nporpaMMbl MOfb3oBaTens, ¢ NoMowbl npubopa
ynpaBneHnsa nnm yepes Tabnumuy HacTPONKM NepeMeHHON,

e oT 1 po 255 - npu nepepadve B koHTpornep TREI Tekywero 3HadeHua B Buae norudeckom 1
yepes 3agaHHoe Bpems (0T 1 4o 255 cek) Tekyliee 3HayeHne nepemeHHon cobpacoisaetcd B 0.

ATpu6byT Ne 33
CHATUE C OMNPOCA — noruyecknii npusHak. CHATaa ¢ onpoca nepemMeHHas UMeeT LBeT COCTOSAHMS
«6enbin».

e nepemeHHas nocTtasrneHa Ha onpoc («0»),

e nepemeHHas cHaTa ¢ onpoca («1»).

@ BHUMAHUE !!!

B pasgene He paccmatpuBaiwTcs aTpubyTbl, 3Ha4YeHUA KOTOpbiX (POPMUPYIOTCA Ha OCHOBeE
BHYTpeHHux anroputMmos CPBK .

5.9.6.5 Pyu4Hown BBOA

ATpnGyT Ne1
NO3ULUMUA — — kog napameTpa, B kayecTBe KOTOPOro OOblMHO MCMONb3yHTCHA nepBble 8 CUMMBONOB
TexHonorndeckon (unun KUIM n A) nosuumm gaHHoro napametpa.

ATpuGyT Ne2

MMA1 —aT10 nepeBble 8 cMMBOSIOB B HasBaHuUM napameTtpa, ecnv ans bl He ycTaHOBMEH Mpu3Hak
NOAAEPXKKN 24-XCUMBOSBHOW NO3ULMK, UK BTOPblE 8 CUMBOSIOB TEXHOMOrMYECKOW NO3NLMM NapameTpa,
€Cnv Npu3HaK NoaaepXkm 24-xCMMBOSbHOM NO3ULMM YCTAaHOBIEH.

ATpnoyT Ne3

MMA2 — 3710 BTOpblE 8 CMMBONOB B HasBaHWWM napameTpa, ecnu ana B[l He ycTaHOBNEH npu3Hak
nogaepXkM 24-XxCUMBOMBHOW NO3ULNN, MU TPETbU 8 CUMBOMOB TEXHOSOMMYECKON NO3numMm napameTpa,
€Cnn Npu3HaKk NogaepXkm 24-xcMMBOSbHOM NO3NLIMM YCTAHOBIIEH

ATpubyT Ne4 .
TUN TMEPEMEHHOW - onpepensieT Tun TeKylero 3HavyeHUs nepemMeHHOW. MoxeT ObiTb
BeLWeCTBEHHbIM, CTPOKOBbIM, LLefblM UK JIOTMYECKUM.

ATpubyT Ne5

EONMHULA USMEPEHUA — egvHuua mnamepenua napametpa. ATpubyT MOXET MNpuMHUMATb Uenble
3HayeHus ot 1 0o 63, BblbMpaeTcs M3 BbiNagatoLLero CnMcka eguHuUL, U3MepPEeHns Npu ero akTMBM3aumm.
UTtobbl y3HaTb, KakOMy 3Ha4yeHuo aTpubyTa COOTBETCTBYET Kakas eguHuua uamepeHusi -B kavectse
CMMCKa UCNONb3YyeTCs CoBapb eAnHUL, M3MepeHnst (CMOTpuTe pasgen « EAVHULLI U3MEDEHMUA»).

ATpubyT Ne6

Makcumym.

MonbiTka BBOAA B AENCTBYIOLLEN cMcTeMe Yucna bonbluero, 4em 3agaHHoOe B 3TOM aTpubyTe 3HadeHwue,
UrHOpMpyeTCs U CoXpaHsaeTcs npeablayliee 3HavyeHue.
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ATpnbyT Ne7

MuUHUMyM

MonbiTka BBOAA B AEVCTBYIOLLEN CMCTEME YMCa MeHbLUero, YeM 3agaHHoe B 3TOM aTtpubyTe 3HaveHwue,
UrHOPUPYETCA N COXpaHAeTCA npeablayllee 3HavYeHue.

ATpuGyT Ne8
TEKYWEE 3HAYEHWE 310 BewectBeHHOe 3HaveHue, koTopoe byaeT npucBOeHO AaHHOMY aTpubyTy
nepemMeHHON Npu NepBoHaYanbHOM 3amnycke CUCTEMBI.

ATpubyT Ne9

TEKYLWEE 3HAYEHWME 2 - 310 BewecTBeHHOe 3HayeHue, KoTopoe OyaeT npuCBOEHO AaHHOMY
aTpubyTy nepemeHHON Npu nepBoHa4YanbHOM 3anycke cucteMsbl. [epegaetca B YCO Tonbko B criyyae
M3MEHeHus aTpumbyTa npu pyyHOM BBOAE WM MO KOMaHae s3blka nporpammupoBanus KPYTOJl
(NocOB(N), rae N — Homep nepemenHon B BM). Mepenaetca n3 YCO Tonbko B cny4ae M3MEHeHus
aTpubyTta npu py4yHomMm BBoAde, No komaHAae asbika nporpammupoBanus KPYTOJ1 (MocOB(N), roe N —

Homep nepemeHHon B YCO), a Takke npu obHoBNeHnn 6asbl AaHHbIX NOCMe BOCCTAHOBIEHWUS CBA3N C
YCO.

ATpnoyT Ne12
TEKYWEE 3HAYEHUE (CTP) - 9710 3HayeHue, koTopoe OydeT NPUCBOEHO MEpPeMEHHON Mnpu
nepBoHavanbLHOM 3anycke cuctemol (16 cMMBOSOB).

ATpubyT Ne13
UBET OTOBPAXEHMA CWMMBOJIOB - kog uBeTa, KoTopbiM OydeT oTobpaxaTbCsi CTpoka Ha

BMaeokagpax.
NMPUMEYAHWE:
Koa uBeTa oToOpaXkeHUss CTPOKM MOXET NPUHUMATL 3HAYEHUS:
0 - YepHbIK; 8 - TeMHO-CepbIN;
1 - cuHuUm; 9 - ApPKO-CUHUI;
2 - 3eneHbli; 10 - apko-3eneHbii;
3 - rony6oun; 11 - apko-rony6ou;
4 - KpacHbIN; 12 - ApKo-KpacCHbI;
5 - pnoneToBbIN; 13 - apko-thrnoneToBkLIN;
6 - KOPUYHEBDIN; 14 - XenTbIN;
7 - cBETno-cepbln; 15 - 6enbin.

ATpubyT Ne14
TEKYWEE 3HAYEHUME (JIOI) - aTt0 3HayeHue, koTopoe OyaeT NPUCBOEHO AaHHOMY aTpubyTy
nepemMeHHON Npu NepBoHaYanbHOM 3anycke CUCTEMbI.

ATpubyT Ne15

KOO NOIMMYECKOIo COCTOAHUA <0> o3HadvaeT, Kakoe HasBaHwe OygeT umeTb onucaTenb
COCTOSIHUS NEPEMEHHON, ecnn Tekyliee 3HavyeHne nepemeHHon Oyaet pasHo "0". Kogbl normyeckmx
COCTOSIHMI onuckiBatoTCs B pasgene «Koa norm4eckoro COCTOSAHUAY.

ATpnbyT Ne16

KOO UBETA COCTOAHWUA <0> o3HavaeT wuBeT, KOTOopblM OyaeT oTobpaxaTbca onucaTenb
NOrMYEeCcKoro COCTOSIHUSI ONs  AaHHOW MNepeMeHHOW Ha Buaeokagpax, €ecnv Tekyllee 3HadeHue
nepemeHHon pasHo "0".

ATpuGyT Ne17

KOO NOIMMYECKOIo COCTOAHUA <1> o3HayvaeT, Kakoe HasBaHwe OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn Tekyliee 3HavyeHue nepemeHHon Oyaet pasBHO "1". Kogbl normyeckmx
COCTOSIHMI onucbiBatoTCAa B pasgene «Koa norm4eckoro COCTOSAHUAY.
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ATpn6yT Ne18

KOO LUBETA COCTOAHUA <1> o3HavaeT uBeT, KoTopbiM OygeT oTobpaxartbcsa onucaTenb
NIOrMYECKOro COCTOSIHMA ANA AaHHOW MNepeMEeHHOW Ha Buaeokagpax, €cnv Tekyllee 3HaveHue
nepemMeHHoun pasHo "1".

NMPUMEMAHWVE:
Koabl LUBETOB 45151 NOrMYecknx CoCcTosaHUM nepemeHHor "0" n "1" MoryT npuHMMaTh 3HaYeHUs:
0 — YyepHbIN; 8 — TeMHO-cepbIif;
1 - cnHun; 9 — APKO-CUHUN;
2 — 3eneHbli; 10 — ApKo-3eneHbIn;
3 — rony6on; 11 — apko-ronybown;
4 — KpacCHbIW; 12 — apKo-KpacHbIii;
5 — omoneToBLIN; 13 — apko-uroneToBbIN;
6 — KOPUYHEBbLIN; 14 — xenTbIi;
7 — cBeTNo-cepblii; 15 — 6enbin.
@BHMMAHME 1]

B paspene He paccmarpuBaloTca atpubyTbl, 3Ha4Y€HUs KOTOPbIX (POPMUPYIOTCSA HA OCHOBE
BHYTpeHHux anroputmos CPBK .

5.9.6.6 Ko nornyeckoro coctosiHus

Koabl 1 paclumdpoBka Norm4ecknx COCTOSHUNA NpuBeaeHbl B Tabnuue Huxe

Kon 3HaueHue
1 | e

2 "OTKP"

3 "3AKP"

4 OTKPbITUE
5 3AKPbITUE
6 OTKPbITA
7 3AKPbITA
8 CPEQHEE

9 OTKPbLIT
10 3AKPbIT

11 COBPAHA
12 PA3OBPAH
Kon 3HauyeHue
13 HEUCIPAB
14 PA3PELUEH
15 "BKN"

16 "OTKJT"

17 BKJTHOMEH
18 OTKJTHOMEH
19 DEBJIOKNP
20 P noHmx.
21 3ANPET

22 HOPMA

23 P Hu3skoe
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Kon 3HaueHue
24 dP Hu3Kk.
25 Bu6pauus
26 P noBbiLL.
27 F HU3KMit
28 BbICOKAA
29 L BbICOK.
30 P BbICOK.
31 L HU3Knit
32 3ArA30B
33 P noHwmx.
34 P Hopma
35 L HopmMma
36 dP HopMa
37 F HopMma
38 T HOpMa
39 Oc.casur
40 Kn.Ha 6n
41 Kn.neb6n.
42 bn.no #P
43 bn.sBknoy
44 bn.BbiKnN.
45 BKJ/IKOUEHA
46 KAy

47 CPABOTAN
48 #P 1r or
49 #P Trnr
50 T NOHMXK.
51 T BbICOK.
52 CbEM

53 ABAPUA
54 CUIrHAN
55 PYYHOWN
56 ABTOMAT
57 ~220B

58 n.3awmT
59 ~U HOopMa
60 ~U HU3K.
61 HOPMA

62 Momnax
63 OKOHYEHA
64 MOBbILLUEHO
65 NMOHMXXEHO
66 HU3KUWA
67 BbICOKWUI
68 ABT.NMYCK
69 U cx.ynp
70 CTAHUMAL
71 CTAHUMA2
72 CTAHUMA3
73 CTAHUMA4
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Kon 3HaueHue
74 OBLLEE

75 L noBbILL.
76 L noHMx.
77 MOXKAP!!!
78 "MYyCK"

79 CX.OTKJ.
80 3AKJIMHUN
81 UnutH201
82 Uynp.xon
83 HOPMA

84 ABAPUA

85 Uynp.Hac
86 ABPBKNoOY
87 6kVLIK201
88 ABap.TP1
89 ABap.TP2
90 BKJIOMEHO
91 Bxniou.AB
92 dP noHmx
93 LUKAJA 1
94 LUKAJA 2
95 BKJIHOUEHbI
96 CBPOLLEHA
97 OTKJ1.ABP
98 dP noBbiww
99 OBHYJIEH
100 OCHOBHOWM
101 PE3EPB
102 PEFEHEP
103 BbDK.YBI
104 BbIK.KOKC
105 NMPOKAJIKA
106 BATAPESA
107 HU3KASA
108 L > 60%
109 L > 80%
110 L > 90%o
111 "cTon"

5.9.6.7 EAuHMLBI n3MepeHus

ATpnbyT «EAnHMLA n3MepeHus» MOXET NPUHMMATL Crnegyowme 3HauYeHns:

3HaueHue | OnucaHue
1 | Mmm/cek

2|°C

3 | 06./MUH

4 | mr/m3
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3HauyeHue

OnucaHue

MM.BA.CT

MM.pT.CT

Ma

klMa

© |00 |N ][O |0

Mna

10

Na

11

Kr/cm2

12

m3/yac

13

M3/MMUH

14

m3/cek

15

Hm3/4yac

16

Hm3/MuH

17

Hm3/cek

18

Kr

19

M.Ky6.

20

Hm.ky6.

21

Kr/4ac

22

Kr/MuvH

23

Kr/cek

24

T/4ac

25

T/MUH

26

T/Ccek

27

28

CM

29

30

Kkr/m3

31

/M3

32

r/cm3

33

r/m3

34

r/n

35

mr/n

36

mr %

37

38

KIr

39

40

TbIC.T

41

pH

42

MA

43

44

45

o ; >

46

kB

47

MBT

48

BT

49

KBT

50

Mk

51

Dox

52

kx

53

Mx

54

rOx
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3HaueHue | OnucaHue
55 | kan
56 | Kkan
57 | cek
58 | MMH
59 | yac
60 | cMeHa
61 | CYTKM
62 | %
63 | Kr/m2

5.9.6.8 CnoBapb TMNOB AaTYMKOB

3HayeHue OnucaHue

0-5mA, 4-20mA, 0-10B, 0-1000m u T1.A4.
MnaTtuHopoawmii/MnatuHa (S) (c 1999 )
MnaTtuHopopawmii/ Mnatuna (B) (c 1999 r)
YXenezo/KoHctaHTaH (J) (¢ 1999 r)
Meab/KoHcTtanTaH (T) (c 1999 1)
Xpomenb/KoHctaHTaH (E) (¢ 1999 r)
Xpomenb/Amomens (K) (c 1999 r)
HukenbXpom/Hukensb (N) (c 1999 r)
BonbdpamPennii (A-1) (c 1999 1)
BonbdpamPennii (A-2) (c 1999 r)
BonbdpamPennit (A-3) (c 1999 r)
Xpomenb/Konenb (L) (c 1999 r)

100M (w=1.3910) (c 1999 1)

50M (w=1.3910) (c 1999 r)

100M (w=1.4280) (c 1999 r)

50M (w=1.4280) (c 1999 )

rp.21

rp.23

100N (w=1.3850) (c 1999 )
MnatuHopoaui/Mnatuna (R) (c 1999 )
MnaTtuHopoawmii/MnatuHa (S) (8o 1999 r
MnaTtuHopoawmii/NMnatuHa (B) (go 1999 r
YXene3o/KoHctanTaH (J) (o 1999 r)
Meab/KoHcranTaH (T) (80 1999 r)
Xpomenb/KoHctaHnTaH (E) (8o 1999 r)
Xpomenb/Amomens (K) (go 1999 r)
HukenbXpom/Hukensb (N) (o 1999 r)
BonbdpamPennii (A-1) (8o 1999 r)
BonbgpamPennii (A-2) (ao 1999 r)
BonbdpamPennit (A-3) (go 1999 )
Xpomenb/Konens (L) (ao 1999 r)

1000 (w=1.3910) (go 1999 )

500N (w=1.3910) (A0 1999r)

100M (w=1.4280) (a0 1999 r)

50M (w=1.4280) (8o 1999 r)

1000 (w=1.3850) (go 1999 r)
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3HauyeHue OnucaHme
39 | 50N (w=1.3850) (c 1999 r)
40 | 100M (w=1.4260) (c 1999 r)
41 | 50M (w=1.4260) (c 1999 r)

50 | CHeTYMK MMNYJ1LCOB

51 | U3amepeHune nepuoga ans ICNT
52 | UsmepeHue 06/mMuH gnsa ICNT
53 | N3amepeHue yacTtoTbl gns ICNT

54 | CYeTYMK UMNYNIbCOB C METKOW nepenos

101 | (4-20MA) NnatuHopopwuii/MnatuHa (S)

102 | (4-20MA) NnatuHopopauii/MNnatuHa (B)
103 | (4-20MA) Xene3o/KoHcTaHTaH (J)
104 | (4-20MA) Meab/KoHcTtaHTaH (T)

105 | (4-20MA) Xpomenb/KoHctaHTaH (E)

106 | (4-20MA) Xpomensb/Anromens (K)

107 | (4-20MA) HukenbXpom/Hukeno (N)
108 | (4-20MA) BonbcdpamPeHunii/ Bonbppam
109 | (4-20MA) BonbdpamPeHnii/ Bonbppam

110 | (4-20MA) BonbcdhpamPeHuit/ Bonbppam

111 | (4-20MA) Xpomenb/Konensb (L)

112 | (4-20MA) 1001 (w=1.3910) (po 1999 )
113 | (4-20MA) 50N (w=1.3910) (Ao 1999 r)
114 | (4-20MA) 100M (w=1.4280) (g0 1999 )

115 | (4-20mA) 50M (w=1.4280) (a0 1999 r)

116 | (4-20MA) rp.21

117 | (4-20MA) rp23

118 | (4-20mA) 1001 (w=1.3850) (a0 1999 r)
212 | 100n/5mA (w=1.3910) (c 1999 r)

213 | 50M/5mA (w=1.3910) (c 1999 r)

218 | 100M/5mA (w=1.3850) (c 1999 r)
232 | 100N/5mA (w=1.3910) (ao 1999 r)
233 | 50n/5mMA (w=1.3910) (a0 1999 r)

238 | 100M/5MA (w=1.3850) (po 1999 r)

5.10 KoHdurypupoBaHue TpeHaoB

5.10.1 Mogynb XML-onucaHua TpeHaa

XML-onucaHue tpeHgoB wucnonb3yetcs «OPC-cepBepom CPBK» (Bepcum 1.0 unu Gonee nosgHen
Bepcuen) anga onpegeneHns Tekywen koHgurypaumm HDA, a Takke «Moaynem BeAeHUA TPeHAOB Ha
KoHTponnepe» (CPBK Bepcun 7.1x Linux).

Ons dopmmnpoBaHma XML-onncaHusa TpeHgos credyet Bbi3BaTh «Mogynb XML-onucaHusa TpeHpa».
BbizoB «Mogyna XML-onucaHuss TpeHda» ocyuwlectenseTcd kKomaHgoon «KoHdurypuposaHue
TPeHAOoB...» MeH «KoHTponnep» vnn ¢ NOMOLLbO OOHOUMEHHOW KHOMKW [laHenn MHCTPYMeHTOoB, a
TaKkKe C NOMOLLBIO «ropsven Knasuwmn», KoTopas MOXeT ObiTb Ha3HayeHa [onb3oBaTenem ¢ NOMOLLBIO
komaHabl «<KnaBuatypa» meHio «Bug»

MasHoe okHO Moayna XML-onncaHusa TpeHaa nokasaHo Ha pucyHke 10.1.
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Moayne XML-onxcaHHA TpeHaa E|
OflWmHe HACTROMAKK | CoxpaHuTe | 3akpeme |
[NapateTpEl CaronHELEE
1 E;.::gﬁ HC’I’L::HK& VBRI - DnepaTHBHbMKT;ZECTBD - Konuuecteo ADH”;::TDLDBM Konuuecteo :
FaMEMMELa [ ASHHENR e EmkocTs TOMEK. EmkocTs ‘ TOMEE. ‘ CO¥PEHEHHA ‘ Ciarve ‘ PaNANos
1 1000 CPEK 1 3600 1] 10800 1] 200 Her 5
2 E0000 Hpatieep 1 3600 a 1000 a £00 Her 3
3 E0000 Npaiiesp 1 3600 a 1000 a £00 Her 3
L] E0000 Hpaiiesp 1 3600 a 1000 a g00 Her 3
5 E0000 Hpaiiesp 1 3600 a 1000 a 100 Ecte 3
E E0000 Npaiieep 1 3600 a 1000 a 600 Her 3
7 1000 CPEK 1 3600 a 10800 a 300 Her 5
8 1000 CPEK 1 3600 a 10800 a 300 Her 5
9 1000 CPEK 1 3600 1] 10800 1] 100 Ecte 5
E000 ool o ool el el Her
1 E0000 Npaiiesp 1 3600 a 1000 a £00 Her 3
12 E0000 Hpaiiesp 1 3600 a 1000 a g00 Her 3
13 E0000 Hpaiiesp 1 3600 a 1000 a 100 Ecte 3
14 1000 CPEK 1 3600 a 10800 a 300 Her 5
15 1000 CPEK 1 3600 a 10800 a 100 Ecte 5
16 1000 CPEK 1 3600 a 10800 a 300 Her 5
17 1000 CPEK 1 3600 1] 10800 1] 200 Her 5
18 E0000 Npatieep 1 3800 a 1000 a g00 Her 3
19 E0000 Hpaiiesp 1 3600 a 1000 a £00 Her 3w
JoGaeuTe | HareHue | Ynanure | CofbmHiHbIE NEPEA CAMONUCLA |

PucyHok 10.1- 'aBHoe okHo Mogyns XML-onucaHusa TpeHaa

[(maBHOE OKHO MOﬂ,yJ'IFI XML-onncaHus TpeHaa CoOoepXuT crneayruime arieMeHTbl yrnpaBreHnaA:

e KHonka «OOlMe HACTPOMKM» — [O5s Bbl30BA [OMarloroBOro OKHA AN HACTPOMKM 0bLwmX
napameTpoB (cmoTpuTe pasgen «ObLimne HaCTPONKM»)

e KHonka «CoxpaHuTb» — ana coxpaHeHuss XML-onucaHusa TpeHaa B COOTBETCTBYHOLMIN dhann
trendcfg.xml (nyTb K dpariny onpeagensetca u3 Hactpoek npoekta CP «IyTb k B[] kaHanay).

e KHonka «3akpbITb» — 45 3akpblTs Moaynsi 6e3 coxpaHeHust U3MeHeHW

e TabnuuHblii cnmcok «MapameTpbl camonucueB» — [AMA OTOBPaXEHUA TEeKyLMX HacTpoeK
camonucLes

e KHonka «[lo6aBUTb» — NPU HaXaTun Npous3BoauT OoOaBneHne camonucla C HacTporkaMu Mo
yMOn4YaHuto

e KHonka «M3MeHUTb» — OnA BbiI30Ba AMAnoroBOoro OKHA M3MEHEHUS NnapaMeTpoB TEKYLUMX
BblE€MNEHHbIX camonucLeB camonucues (cMoTpute «PegaktmpoBaHue camonucues» B pasgene
«HacTpoiika camonucLeB»)

e KHonka «YpanuTb» — ANs yaaneHus TeKyLmnx BblAeneHHbIX cCaMonucLeB

e KHonka «CoObITUMHbIE NepbA camMonucua» — A5 Bbl30Ba [ManoroBoro OKHa HaCTPOWKMK
nepbeB camonucueB (cMoTpute «HacTponka cOObITUMHBIX MEepbeB camonucua» B pasgene
«HacTtponka camonucues»).

Ona onepauuMi Hag AaHHbIMKM - TabnuyHoro cnucka «lMapameTpbl camMonucueB»  MOXHO
BOCMONb30BaTbCH KOHTEKCTHbIM MEHIO, KOTOpPOE COOEPXUT NYHKTbl «MN3MeHuTb», «Ypanutb» U
«CoOblTUMHbLIE Nepbs camonucuay (pucyHok 10.2). [lencTBuS npu akTMBaLUM NYHKTOB KOHTEKCTHOMO
MEHI0 aHanorM4YHbl COOTBETCTBYHOLLMM KHOMKaM.

MzMEHMTE
¥ AanMTe

CoBBITHAHBIE NEPEA CAMOMNMCLA

PucyHok 10.2 — KoHTekcTHOe MeHio aAns TabnmyHoro cnmcka caMmonucLes
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5.10.2 Obume HacTponkm

Mpu HaxxaTum kKHonkM «OBLWMe HaCTPOMKM» OTKpbIBaeTCst OkHO «Oblme HacTpomku» (pucyHok 10.3).

Ob6uwHe HACTPOHKH

MyTk k. kaTanory
AQXMEHENR TPEHIOE

|a’gsw£atrends

OTrEHa | I'IpHMEHHTbl

10.3 - [lnanorosoe okHO «O6LLne HACTPONKNY

Hwanoroeoe okHO «OBLMe HACTPOMKM» COOEPXKMUT CneayoLme arieMeHTbl ynpaBrieHus:

e [lone «lyTb K KaTanory apxmMBHbIX TPEHAOB» — COAEPXKUT NyTb K KaTanory, B KOTOpoM OyayT
XpaHUTbCA apxuBHble TpeHAabl. Ecnv none otcyTcTByeT, NIMOO MycToe UCNoNb3yeTcs NyTb MO
ymonyanuio. [laHHas HacTponka HeobxogmMma Ans MOAyNsa BeAeHUs TPeHO0B Ha KOHTpornepe.
Honyctumble 3HayeHus: 200 cMMBOMNOB.
3Ha4eHne no ymonyanuio: /gsw/atrends.

e KHonka «[MpuMeHnTb» — ons NPUMEHEHNS M3MEHEHUI OBLLMX HacTpoek (6e3 coxpaHeHus).
e KHonka «OTMeHa» — 4nsa 3aKpblTUsi 4AHHOIO ANanoroBoro okHa 6e3 NPUMEHEHNst HaCTPOEK.

5.10.3 HacTtpoika camonucues

[ns HacTponku camonucLeB NpedycMOTpPeHbl crneayoLline BO3MOXHbIE JeNCTBUS:
e JlobaBneHune
e YpaneHue
e PepaktupoBaHue
e HacTpoika cobbITUIHBLIX NepbLEB camonucLa.

[lobaBneHne camonucLeB
[oGaBrneHve camonucua OCYyLLEeCTBSIETCA C MOMOLLbI KHOMKW rnaBHOrO okHa «Jlo6aBuTb». [Mpu
OOHOKPaTHOM HaaTun KHomku «[lobaBUTb» npousBoauTca nobaBrneHne oAHOro camonucua c
HacTpOMKaMK MO YMOMYaHuIo.

Mpumunyanue:
Mo TM kaHany He nepegatoTca 3anpockl camonucues ¢ ID 6onblie 255.

YpaneHne camonucLes
YpaneHve BblOeNeHHbIX CaMOMUCLIEB OCYLLECTBMSIETCS C MOMOLLbIO KHOMKU «Y@anuTb» uUnv npu
aKTMBauUUM COOTBETCTBYIOLLEro MyHKTA KOHTEKCTHOrO MeHi. [ns  BblOENeHUs  HEeCKONbKUX
camonucueB B cnucke Heobxoaumo, yaepxmas kHonky «Ctrl» wnu «Shift», BbigenuTs CTpokmu
onncaHusi caMonMCLIEB C NMOMOLLbIO MbIK. KHoMka «YAaanuTb» OOCTYMNHA TOMbKO MpWU BblAeneHnn
O[HOr0 UMW HECKOMNbKNX CaMOMUCLIEB.

PepaktuposaHue camonucues
PepaktupoBaHve camonucueB ocyllecTBnseTcs B okHe «HacTponka camonucua» (pucyHok 10.4),
KOTOpOE BbI3bIBAETCHA NPU HaXXaTUM Ha KHOMKY «M3MEHUTb» nnun npu aktmBaumm COOTBETCTBYHOLLIErO
MYHKT@ KOHTEKCTHOTO MEHHO.
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ID 1.7-9.14 APEHEHEIR TPEHI,
EoMHHLE BPEMEHH Emrocts | 10500
[rac) 1000
K.onuyecTen a
THN MCTOYHKES R ecre li

AAHHBEI il

Nuck peTHOCTE 1 cu:-:pgﬁg:ﬂ;

TpEHLA

OnepaTHEHEIN TPEHD, Carme |+

E rrocTe 3600 KDJ'IH'-IEE-“TBD Igi
DAAN0E
K.onuyecTen lui
TOYEE,
Jakpbmh | IW

PucyHok 10.4 — [nanoroBoe okHO «HacTponka camonucua»

KHonka «3MeHUTb » AOCTYMNHa TOJ1bKO NMpu BblAeNneHnn ogHOro ninn HeCKOoJ1IbKMX caMmonucues.

Iunanoroeoe okHo «HacTpoika camonucua» coaepXuT crieaytolime arieMeHTbl ypaBieHnus:

«ID» — nHpopmaTUBHOE Nosne, B criydyae BblAeneHns 0gHOro camonucla JOMKHO coepXaTb ero
naoeHtndukatop. MNpn pepakTMpoBaHUM HecKkonbknx camonucueB none ID GygeT copepxaTb
cnucok ID pepakTupyembix camonucLeB 4Yepe3 3anaTyld C UCMNONb3OBaHMEM [Mana3oHOB
(Hanpumep, npu pegakTposaHmm camonucues ¢ 1D 1,2,3,4,5,15,20 none ID 6yaeTt cogepxaTb
"1-5,15,20")

e [lone BBoga «EAuHMUA BpemeHM (Mc)» — uCMonb3yeTcs ONs BBOAA €AWMHWLblI BPEMEHMU,
SABNAIOLWENCA eguHNLEN U3MEPEHNA BCEX OCTalbHbIX "BPEMEHHLIX" MmapamMeTpoB camonucua.
N3amepsieTca B mc (Hanpumep, 60000 Mc = 1 MuHyTa).

[onycTtumble 3Ha4YeHMs: Lenoe nonoxutensHoe ymcno ot 1 go 2592000000 (30 gHen).
3HayeHune no ymonyanuio: 1000 (1 cekyHaa)

e Bouinagarowun cnvcok «TUN UCTOYHUKA AAHHbLIX» — onpefenseT UCTOYHUK 3anonHeHnsa TpeHaa:
«CPBK» nnu «[dpaneep». 3HavyeHne no ymonyaHuio — «CPBK».

e [one BBoga «[UCKpPEeTHOCTbL TpeHAa» — MUCMonb3yeTcs Ans BBOAA BPEMEHW Mexay
3aHeceHnemM B TpeHA [OBYyX MNocnefoBaTenibHbiX 3HAYeHUn nepemeHHon. C 3aTMM nepuoaom
BeAeTcs aHanua nameHeHun B Bl n reHepaunsi HoBbIX TOYEK. MamepsieTcs B eAnHULLAaX BPEMEHN.
[onycTmble 3Ha4YeHMs: Lenoe nonoxuTtensHoe umucno ot 1 oo 4294967295 (makcumarbHoe
NonoXxntenbHoe yncno, 4 6anta)
3HayeHne no ymonyaHmo — 1

e [pynna anemeHTOB «ONepaTUBHbIN TPEHA»:

. Mone BBoda «EMKOCTb» — uCronb3yeTcs ANA BBOAA rMy6UHbI TpeHaa, XPaHWMoro B
namaTn. MiamepsieTcs B eUHULAX BPEMEHN.
Honyctnmble 3HayeHus: uUenoe nonoxutenoHoe uucno ot 10 go 4294967295
(MakcMmanbHoOe NonoXuTensHoe Yncno, 4 6anta).
3HayeHne no ymonyanuto: 3600 (1 yac npu eamnHuue BpemerHn 1000 mc)

. Mone BBoga «KonmuMuyecTBO TOYeK» — MCNONb3yeTcs AN BBoAA MaKCUManbHOro
KonuyectBa To4ek, OOMNycTUMOro B onepatuBHoM TpeHage. Ecnm paBHo O wunu none
OTCYTCTBYET — OrpaHUYEHUsI HET.

Honyctnmble 3HaveHus: 0 unu uenoe nonoxmteneHoe Yncno ot 3 go 100000.
3HayeHne no ymonyanuto: 0 (HET orpaHnYeHns)
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pynna anemeHToB « APXUBHbIN TpeHO»:

Mone Beoga «EMKOCTb» — ucrmonb3yeTca ANA BBOAA rMybuWHbI TpeHAa, XPaHWMOro B
namaTtn. Miamepsietca B eguHulax Bpemenn. Ecnn 0, To apxuBHbIA TpeHA He BEAETCA.
HOonyctnmble 3HaveHns: 0 unu uenoe nonoxutensHoe uucno ot 10 go 4294967295
(MakcmanbHoe NonoXnTenbHoe Ynucno, 4 6anta)

Mone BBoga «KomunuecTtBO TOYeKk» — ucnonb3yeTcsas ANA BBOAA MaKCUMMalibHOro
KonunyecTtBa TOYEK, 4ONYCTMMOro B apxMBHOM TpeHae. Ecnu paBHo 0 nnu none otcyTcTByeT
— OrpaHn4eHust HeT.

Honyctumble 3HadveHmns: 0 unu uenoe nonoxurensHoe vncro ot 3 go 100000.

3HayeHure no ymonyaHuio: 0 (HeT orpaHnyeHns)

Mone BBoga «lMepuoa coxpaHeHUsA» — MUCNOMb3yeTCsl ANA BBOAA Nepuofda COXpaHeHus.
OH e — MmakcmanbHoe BpeMs, A1 KOTOPOro noTepsatTcsa AaHHble nocne pectapTa. Ecnu
0 — coxpaHeHVe apxXMBHOro TpeHaa OTKMoYEHO. MiamepsaeTcsa B eauHMLax BPEMEHW.
Honyctnmble 3HaveHus: 0 unu uenoe nonoxutenoHoe uucno ot 10 go 4294967295
(MakcumanbHoe NonoXxuTensHoe Yncno, 4 6anra).

3HauveHune no ymonyanuto: 300 (5 MuHyT npu egmHmue BpemeHn 1000 mc)

MpusHak «CxaTue» — WCNonb3yeTcs ONs 3afaHus CKaTus apxvMBHOrO TpeHzaa. Ecnm

ranovka yCTaHOBMEHa, TO MOMHOCTbI 3aBeplUeHHble halnbl apxuBHoro TpeHga 6yayT
cxumatbes. Ecnv ranovka He ycTaHOBMeHa — cxaTue OTCyTCTBYET.

3HaueHune no ymon4yaHuio: «Het cxatus».

Mone BBoga «KonunuectBo cpamnoB» — MCnonb3yeTca Ans BBOA4A KonmuyectBa hanros
apXMBHOro TpeHaa.

3HayeHne no ymonyanumto: 5.

[ns akoHOMUKM MecTa Ha (hanoBon cUCTEMe peKOMEHOYEeTCHA UCMONb30BaTb 3Ha4YeHne — 2.

B cnyyae HacTpoOWKM HECKONbKMX CaMOMUCLEB cpasy, 3aneMeHTbl ynpaBneHus OyayT coaepxaTb
obwue ana HUX HacTponku. Kaxabll 3nMeMeHT ynpaBfieHUs Mpu HanMuun pasHbiX HACTpOeK Yy
pefakTupyemMbix cCamonucLeB NMOO He COoOepXWT 3HadeHus (nyctoe nomne BBoga), NMMbo umeet
HeonpenenéHHoe 3HayeHue (Hanpumep, B BbiNagatoLem crmcke He OyaeT BbIOpaHHOIO 3HayYeHus).
Mpn N3MeHeHMN N COXpaHEeHUN HACTPOEK U3MEHeHMs ByayT NPUMEHATLCA NS BCEX peaakTupyeMbix
camonucLes.

HacTtpoiika cobbI TMIHHBIX NepbeB caMmonucua
PepaktnpoBaHue cobbITUHBLIX NEpbEB CaMonuncLa ocyLlecTBnAeTcs B okHe «Cobbl TUHBIE nepba»
(pncyHok 10.5), koTOpoe BbI3bIBAETCS NPU HaxaTum Ha KHOMNKy «CobblTUMHBLIE Nepbs camonucua»
NN NpU akTUBaLUMM COOTBETCTBYHOLLErO NyHKTa KOHTEKCTHOro MeHt. KHonka «CobbliTUMHbIE nepbs
camonucua» A0CTynHa TONbKO NPW HanMyunm Bbl4eNeHNss O4HOro caMmonucua.
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Jakpert
D' carmonucua |2 -

1n] M cToMHIE, 0,aHHE ~
nepa Tun neperaeHHol B I | Horaep neperaetHoi B IO | AnepTypa | TN sHaYEHKA

1 BrxogHan aHanorosan 1 1.000000 Bew32

2 BronHan aHanorogan 2 0.000000

3 BronHan aHanorogan 3 0.000000

4 BronHan aHanorogan 4 0.000000

] BrxogHan aHanorosan 4] 0.000000

= BuxogHaa aHanorosan

7 BronHan aHanorogan K 0.000000
a BronHan aHanorogan a 0.000000
9 BronHan aHanorogan 9 0.000000
10 BrooHan aHanorogan 1 1.000000 Bew3?
11 BronHan aHanorogan 1 1.000000 Bew3?
12 BronHan aHanorogan 12 0.000000
13 BronHan aHanorogan 1 1.000000 Bew.3?
14 BrooHan aHanorogan 1 1.000000 Bew3? r
1 E nUﬁﬂI—l:nﬂ SWdSASFSESM 1 1 |-||-||-||-||-||-| nﬁllljj
AETOZAN0NHEHME NofaEnTE M ZtAEHUTE Hpanre HpandTe guanasoH

PucyHok 10.5 — [lnanorosoe okHO « COObITUIHbIE NEPbs»

Ounanoroeoe okHo «CoGbl TUIHBIE NepPbs» COAEPXUT creaytoLne aNemMeHTbl ynpaBneHns:

Boinagatowun cnmcok «ID camonucua» — pgns Bbibopa camonucua, nepbs KOTOPOro
HeobXxoANMO HacTpoOUTb

TabnuyHbIN CNMCOK NepbeB — AN OTOBPaKEHUs! TEKYLLMX HACTPOEK NepbeB
KHonka «3aKkpbl Tb» — A1 3aKpbITUSI 4UANOroBOro ¢ NpYMeHEHNeM U3MeHEHWI

KHonka «ABTO3anofIHEeHMe» — Npu HaxxaTum NPouM3BOAUT BbI3OB AManNoroBoro okHa «llepbsa —
ABTO3anofHeHne»

KHonka «[lo6aBUTb» — MpU HaxaTuum Npou3BOAUT AoGaBrneHue nepa C HacTponkamu no
yMOn4YaHuto

KHonka «W3MeHuTb» — Ana Bbi30Ba AMArioroBOr0 OKHA HACTPOMKM NapamMeTpoB TEKyLLMX
BblAENEHHbIX NepbeB

KHonka «YaanuTb» — Ans yaaneHus TEKYLUMX BblAENeHHbIX NEPLEB

KHonka «YpanuTb gnanasoH» — Npy HaxaTuvm NpovM3BOAUT BbI3OB AMAnoroBoro okHa «llepbs -
YnaneHune».

Ons onepauun Hag AaHHbIMKM TabNMUYHOrO CrMCKa NEepbeB MOXHO BOCMOMb30BATbCA KOHTEKCTHBIM
MEHI0, KOTOpOe coaepXuT MyHKTbl «U3MeHuUTb», «Yganutb» (pucyHok 10.6). [Lencteus npwu
aKTMBALMWN NMYHKTOB KOHTEKCTHOrO MEHIO aHanNOrMyHbl COOTBETCTBYHOLLMM KHOMKaM.

M3MEHHTE

¥aanmTe

PucyHok 10.6 — KOHTEKCTHOE MeHI0 And TabnuyHOro cnucka nepobes

Ons HaCTpOVIKVI COObI TUNHBIX nepbeB camonucua npeaycMoTpeHbl cneanywuue 0eACcTBUA:

[obaBneHue.

ABTO3anonHeHue.

YaaneHnue, yoaneHue guanasoHa.
PepaktuposaHue.
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[o6asneHne cobbl TUAHBLIX NepbeB
[ob6aBneHne cobbITUINHBLIX NEPLEB OCYLLECTBMSETCS K BblIOpaHHOMY CamMonucLy C NOMOLLbI KHOMKM
«[lo6aBuTb». Mpn ogHOKpPaTHOM HaxaTun KHonku «[Job6aBuTb» npousBoauTcs AobaBneHne ogHoro
nepa c HaCTpPOMKaMun Mo YMONYaHUIO.

ABTO3anonHeHne cobbl TUAHbIX NepbeB
ABTO3anofNHEHeHMe COObITUMHLIX NEpPbEB MpedHa3Ha4YeHo Ansi HaCTPOWKM aBTOMAaTMYECKOro
C030aHMA NepbeB C aHanorvyHbIMM NapameTpamu. HacTpovika ocywectBnsaeTcs Ans BblbpaHHOro
camonucua B okHe «[llepbs - ABTO3anonHeHue» (pucyHok 10.7), KOTOpoe OTKpblBaeTCs Mpu
HakaTuUM Ha KHOMKY «ABTO3anoSIHEHNEY.

Tun I'IEF'EMEH"I'SDE‘ |B:-:D.|1Haﬂ aHANOroEan j NofaenTE |
Hixanasod Horepos  [1-5,7.10 JakpeTb

neperieHHe & b1

Aneprypa  |0.000000
Tun =Ha4eHWA  |Bewd? -

PucyHok 10.7 — dnanoroBoe okHO «[lepba — ABTO3anoriHeHMe»

OkHo «I'Iepb;l — ABTO3arnosIHeHne» CoAepPXNT cneanyroune sanemMeHTbl ynpaBslieHUA:

Bbinagatowmin cnmcok «Tun nepemeHHon BLl» — ansa Bbibopa Tnna nepemeHHon BL. JocTynHbl
cnegywowme 3HaveHuna: «BxogHas aHanoroBas», «AHanorosas BbixogHasi», «PB cocTtaBHasy,
«BxogHasa guckpeTHasn», «AncKpeTHaa BbIXogHasa».
3HaueHune no ymonyaHuo — «BxogHast aHanorosas»

Mone BBoga «[duanasoH HOMepoB MepeMeHHbliX B BL» — TekcTtoBoe none ans BBoga
AnanasoHa 3anucen Ans BblOpaHHOrO TunNa nepeMeHHbiX. YKasaHue AuanasoHa 3anucen
BbINOSIHAETCS C MOMOLLUbIO CMMBONMA «-», OTAENbHble HOMepa 3anucen NepevmcnsaTcs Yepes
3anartyto (Hanpumep: «1-3,4,7,22-20»).

[onycTnmble 3Ha4YeHMs HOMEpa NEPEMEHHON: Liefioe NonoXnTensHoe Yncno ot 1 go 32767.

MNMone BBoga «AnepTypa» — AN 3agaHus anepTypbl Ans onpefeneHns U3MeHeHUs 3HadeHu,
KOTopble HEODXOOMMO COXPaHATb (3agaeTcs B abCOMOTHOM BENMUUNHE).

[onyctmble 3HayeHus: umcno ¢ nnaeatowen Todkorn 0.0 mnm ot 0.0001 go makcumanbHoe
3HavyeHue Tuna float.

3HaveHue no ymonyanuio — 0.0.

Beinagatowmn cnmcok «Tun 3HavyeHus» — a4ns Bblibopa Tuna 3Ha4yeHusi, COXpaHSeMoro B TpeHae,
COOTBETCTBYIOLLIEM JaHHOMY Nepy.

[aHHOe none AOCTYNHO TONbKO NP TUMNE UCTOYHMKA AaHHbIX camonucua «[lpansep» (CBOMCTBO
camonucua "Tvn ncTodHrKa AaHHbIX").

Cnuncok gonyCTUMbIX 3HAaYEHUNR:

. nycToe none — UCnorb3yeTcd 3HaYeHne, COOTBETCTBYIOLLEE TUMY NepemeHHon B[
. Bew32
. Jlor

. Llen8; Llen16; Llen32; Llen8 (6e33Hak); Llen16 (6e33Hak); Llen32 (6e33Hak).

Mpn Haxatum kHomkn «[doBGaBuTb» npousBoanTca AobaBreHne nepbeB C  yKasdaHHbIMK
HacTponkamu.
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YpaneHue cobbl TUIHBIX NepbLeB

YpaneHue BblgenNeHHbIX COObITUMHBIX NEPbEB OCYLLECTBASAETCA C NMOMOLLLIO KHOMKM «YAanuTb» unu
npy aKkTUBaLMM COOTBETCTBYIOLLLErO NYHKTA KOHTEKCTHOrO MEHI0. [1ns BblAENEHNS HECKONbKUX NepbeEB
cnenyet yaepXkuBas HaKaTon KHONKy « CIrly unn «Shift», BblOeNUTb MbIWbID B CHKUCKe
HeoOXoaumble CTPOKM ONUcaHusa nepbeB. KHonka «YganuTby» [OCTyNHa TONbKO MpWU BbloeneHue
OAHOrO NN HECKONBKMUX NEPLEB.

[nsa yoaneHns cnvcka nepbeB MOXHO BOCMONb30BaTbCA AManorosbiM okHOM «[lepbsa — YpaneHue»
(pncyHok 10.8), KOTOpOE BbI3bIBAETCA NPU HAXATUM Ha KHOMKY «YAanuTb guanasoH».

llepoa - ¥Yoane Hue E|

UnandTe M3 CamonHoLa |-I j

HuanazoH |0 nepees |‘I -5.10,111315

| Hpanue | OTrEHa |

PucyHok 10.8 — [lnanorosoe okHo «[lepba — YaaneHue»

OnemeHTbl ynpaBneHnsi 4ManoroBoro okHa «llepbsa — YganeHuey:

o [lone BBOOa «YaanuTb U3 camonucua» — ans 3agaHus |ID camonucua.

o [lone BBoga «uanasoH ID nepbeB» — AN ykasaHusa AmnanasoHa nepbeB no ID ons ynaneHue.
YkasaHne guanasoHa 3anucen BbIMOMHAETCS C MOMOLLb0 CUMBOMA «-», OTAESNbHble HOMepa
3anuncen nepevncnarTcs Yyepes 3anatyto (Hanpumep: «1-3,4,7,22-20»).

[onycTnmble 3Ha4YeHMs HoMepa NepeMeHHON: NONoXuTeNnbHoe Yncrno 1 4 32767.

KHonka «YpanuTb» — Npou3BOAUT yaareHue nepbeB B COOTBETCTBUM C HACTpPOMKamMu B OpPYrnx
anemeHTax ynpasnenus. [lpy HaxaTum KHOMKM «Y[anuTb» NPOM3BOAMTCA  yaaneHue
CYLLEeCTBYIOLLMX NepbeB, BXOAALMX B YKasdaHHbIN AMana3oH ID nepbes.

e KHonka «OTMeHa» — Ans 3akpbITUS AManoroBoro okHa 6e3 CoxpaHeHUs USMEHEHUNA.

PepaktnposaHue cobbl TUMHBIX NepbeB
PepaktupoBaHue COBbITUMHBLIX NEPbEB OCYLLECTBASETCS C NOMOLLbIO AManoroBoro okHa «llepbsa —
HacTpo#ka» (pucyHok 10.9), KoTopoe BbI3blBaeTCs Npu HaXxaTum Ha KHonky «AsMeHnTb» unu npu
aKkTMBauun COOTBETCTBYHIOLLErO MYHKTA KOHTEKCTHOIO MeHt. KHorka «A3MeHnTb» JOCTynHa TOMNbKo
npwv BblAENEHNSI OQHOMO UMM HECKOSbKUX NEPbEB.

lNepoba - Hactpoika

Tun nepereHHoM
EN |BHD.|1HE|F| &HANOrOEanA j OTrieHa
Horaep |17
neperdeHHoN B B
AnepTypa |1 .000000

Tun sHavenuws |Bew 3?2 -

PucyHok 10.9 — [inanorosoe okHo «[lepbs — HacTponka»
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OkHo «[Nepbsi — HacTpowka» COAepXUT 3NeMeHTbl yrnpaBneHusl, HeobxoauMbie Ans HACTPOMNKM
OJHOr0 TEKYLLEero Unm HeCKoNbKMX BblAENEHHbIX NePbEB:

e «ID nepa» — WHdoOpMaTMBHOE Mofne, B cryvyae BblOENEeHUs OOHOro nepa  COOAEPXKWUT ero
noeHTudukatop. B criyyae HaCTpOMKM HECKOSbKMX MepbeB cpasy 3rfeMeHTbl YyrnpaBreHus
cogepxart obwume pgns Hux Hactpomkn. B atom cnyyae none ID  copepxut cnucok 1D
pefakTupyemMbiX MNepbeB 4Yepes 3anaTyld C WUCMNOMb30OBaHWMEM OuanasoHoB (Hampumep, npu
pegaktuposaHum nepees ¢ 1D 1,2,3,4,5,15,20 none ID 6yaeTt cogepxatb "1-5,15,20").

e Bbinagatowmn cnncok «Tun nepemeHHon bA» — ons Bbibopa Tvna nepemeHHon B[. [JocTynHbl
cneaywwmne 3HaveHus: «BxogHas ananoroBas», «AHanoroBasa BbixogHasi», «PB cocTtaBHas»,
«BxogHas guckpeTHasay, «AnckpeTHas BbixogHas».
3HauyeHune no ymonyaHuio — «BxogHasa aHanorosas».

o [lone BBoga «Homep nepemeHHon B B[l» — Anga 3agaHusa Homepa nepemeHHoun B B[.
[onycTnmble 3Ha4YeHUs HOMepa NePEMEHHON: Lerioe NonoXnTensHoe Yncno ot 1 go 32767.
3HauyeHune no ymonyanHuio: 1.

o [lone BBOga «Aneptypa» — ANs 3a4aHusa anepTypbl Ans onpeaeneHns U3MeHeHWs 3HaYeHuH,
KOTOpble HEOBXOAMMO COXPaHATb (3agaeTcsa B aBCOMOTHON BEMNYUNHE).
HOonycTnmble 3HaveHus: yucno ¢ nnasawowen Toukon 0.0 wnm ot 0,0001 oo makcumanbHoe
3HadveHune Tuna float.
3HauyeHune no ymonyanuto: 0.0

e Bouinagatowun cnucok «Tun 3HaYeHus» — anst Bbibopa TvMna 3Ha4YeHUsl, COXPaHAEMOro B TPeHAE,
COOTBETCTBYIOLLEM AAaHHOMY Nepy.
[aHHOe none AOCTYNHO TONbKO NPV TUNE MCTOYHWKA AaHHbIX camonucua "[dparisep” (CBOMCTBO
camonucua "Tun NCTOYHMKa AaHHbIX").
Cnncok gonyCTUMbIX 3HAYEHWIA:

. nycToe nose — Ucnonb3yeTcs 3HayeHne, COOTBETCTBYIOLLEe TUNY nepemeHHon B/
] Bew32
. Tor

- Llen8; Llen16; Llen32; Lien8 (6e33Hak); Lien16 (6e33Hak); Llen32 (6e33Hak).

B cnyyae HacTpoWkuM HECKONbKMX MepbeB cpasy, 3fieMeHTbl ynpaBneHus byayt cogepxaTb oblime
ONS HUX HaAcCTPOWKK. [pn N3MEHEHMM U COXPAHEHMN HACTPOEK M3MEHEHUsA ByayT NpUMEHATbCS Ang
BCEX BblAEMNEHHbIX NEPLEB.

Mpn BBOAE HEAOMYCTMMbIX 3HAYEHUn B NONS BBOAA (KpoMe nosier BBoAa A4 3a4aHus gunanas3oHoB)
BO BCEX BbILIENEepPEeYnCrIEHHbIX ONAanoroBbiX OKHAaX HEeAOMYCTUMOE 3HavYeHMe  3aMeHsIeTCa Ha
6nunxanwee gonyctumoe 6e3 BbiIBOAA NpeaynpexaeHun.
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6 BUBJIMOTEKAPDb A3bIKA KPYIOJl

6.1 HasHauyeHue

«bubnunoTtekapb A3bika KPYIOJl», nanee no tekcty «bubnuoTtekapb», npegHasHayveH ons co3gaHus un
penakTMpoBaHns onucaHnin GUbINoTek YHKLMNA.

BbubnnoTtekapb obecnevnBaer:
e Co3pgaHue onucaHusa GubnuoTekn pyHKUMM
e PepaktupoBaHue onvcaHus GubnmMoTekn yHKLNIA
e [lobaBneHue onucaHnsa oyHKuMmM B GUBNMOTEKY OYHKLMIA
e PepaktupoBaHue onucaHus yHKUUM
e YpaaneHue onucaHnst yHKUMM U3 BUBIMoTEKN.

6.2 WHTepdenc nonb3oBatens

6.2.1 [naBHOE OKHO

MnmaBHOe okHO Bubnuotekapsa npmBeaeHo Ha pucyHke 6.2.1.

n bubanotexapn KPYTO/la

¢ ®afin  Mpaeka BWa  Mapone

Znpaska

AP EHEHPOESHHE
iﬁ AaTa v EpeMA
g,—'ﬁ* AWHarMYeckoe Npeobpas
iﬁ KoMy TauHA AaHHEN:
3 Nornaeckne
MaTemaTH4eckmHe

wEar

T3 OfweccTerHb

3 MeuaTHele ACKYMEHTEI
3 pacuer packoaarasa
U CpasHenme nepeteHHe:
5@ Tanmepel

iﬁ ¥CTaPEELME dryHILHKH

D3 vuer Tennosoi sHeprim

wFar

(23 Npoame GHAMHOTERKH

3 Nornasckos npeobpasosad

53 Mepeaaqa nacnopTa nepet

i@ MpeobpasosaHke NepereHr
ig* PaboTa C NPHSHAKAMH CHIH.

i@ ¥4eT NpHpoAHoro rasa (fc

g:i',* YUeT Ternnopecypros (MoC
5 Urerme vis TafinH, HenvHer

0E

HazgaHne
g:i_,*npxnsnposame
S;E,*,ﬂ,aTa H BpEMA
‘i AHMHAMHYECKDE NPeofpas0EaHHE
S,?Kommwaunﬂ AdHHBIX
S?J‘Iormuecme
g:f,*ﬂornqecme npeofpasoEaHHeE
g:i_,*MaTemaTqucKne
g,:i-,*OsLI.LECHCTEMHbIE
g:i-,*l'lepenaqa NSCNOPTa NEPEMEHHON
g;i_,*l'leqa'mble AOKYMEHTEI
iﬁl‘lpeoﬁpamsame NEpEMEHHON

Tpafiora ¢ npreHarank cHrHanksa, .

Tpacuet packona rasa
B Cpagrerie nepemerHED
g,—l‘_,*Taﬁmepbl
g:i_,*}-"cmpesu.me dyHELLM

et ¥ueT npupoaHoro rasa (FOCT ce...

@m, YUET TENNOEOH IHEPMHH

%*}"HET Tennopecypcos (MOCT cepM., .,

Eﬂm, HTEHHE W3 TAONHL HEMHHERHOCTH

Konwdecteo d...
11

2

14

23

22

14

110

30

]

41

OnNHEaHHE

BHONHOTERE Yy TapeBLWwky dyHKULHA
WUeT NpHpoAHoro rasa (MOCT cepuM 5.586.%)

¥ueT Tennopecypcos (MOCT ceprm 5,586,520

FoToE

AN

\ .

PucyHok 6.2.1 — MmaBHoe okHO Bubnuotekaps

B BepxHen yacTu OkHa HaxoguTcsa 3aronoBok (1), MeHto (2) n naHenb MHCTpyMeHToB(3). LleHTpanbHas
YacTb OKHa pasgerneHa Ha gBe 4yactu. B neson 4actm okHa (4) pacnonaraetca AepeBO OnucaHus
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ombnuotek. B npaBon u4actm okHa (5) pacnonaraetca Tabnuua, B KOTOpoOW oOTobGpakaroTcs
[ONOSHUTENbHbIE CBeAeHUs O BblbpaHHON 6mbnuoTeke (BblbpaHHbI y3en gdepea). BHM3y okHa
pacnonaraeTcs naHenb cocTosiHus (6).

6.2.2 MeHtio

MeHto coaepXuT KomaHabl, 4OCTynHble [Monb3oBaTento (PUCYHOK 6.2.2).

|¢laﬁn Mpaeka Buwa Mapone  Cnpaeka

PucyHok 6.2.2 — MeHto bubnuoTekaps

e ®dann - komaHabl paboTbl ¢ harinamm

e MMpaBka — KOMaHAbl peaakTUpoBaHus

e Bupg - KomaHObl HACTPOWMKN BHELLIHMIA BUA OkHA brnbnnoTtekaps
¢ Maponb — kOMaHabl BBOAA M GOKMPOBaHUS Napons
e CnpaBKa — KOMaHAbl BbI30Ba CrpaBKu.

6.2.2.1 MeHto "dann"

MeHio «®ann» cogepxuT cnegyowme Komangbl (PUCyHOK 6.2.3):

Mavn Mpagka Bwa (apone  Cnpaeka
[ Cozaate... Chrl+N
 OTKpBITE... Chr40
& Coxpanmte  ChrHS

COXPaHnTE KakK,..

Erixon,

PucyHok 6.2.3 — MeHto «®ann»

e «Co3paTb» — co3gaHue onucaHus HoBow BubnuoTtekn. Mpu BbIGOpe KOMaHAbl BbLIBOOUTCH OKHO
«HoBas 6ubnuoTeka» Ans 3agaHusa napameTpoB Gubnuotekn (pucyHok 6.2.4). Ha pucyHke 6.2.4:

«Ha3BaHue» — Ha3BaHWe BUBNUOTEKU

«®ann» — nyTb K cpanny, B KOTOPOM OyaeT coxpaHATbCA onucaHue OBubnuoTekn u
dyHKUMIN, BXOOSALINX B HEE

«OnucaHue» — kpaTkoe TEKCTOBOE onncaHne GuGnmoTeku.
«3aWmTUTL Naponem» — Npu3Hak UCNoNb30BaHMS Napons.

Ecnu ero 3agaTb, TO M3MEHeHWe onucaHusi GUBNMoTeKM U YHKUUA, BXOOSLWMUX B Hee,
BO3MOXHO TONbKO MOCre BBoAa Napons

«Maponb» n «MNoaTeBepxaeHne» — nonsa Ans BBoga napons

«CucrtemHas 6ubnuoTteka» — AaHHbIN PNAKOK O3HAYaAET, YTO PYHKUUN ITON BGMBNIMOTEKM
pa3paboTaHbl B pupme "KPYT™
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e «®annbl ¢ peanusaumamMm pyHKUUM» — HeOOX0AMMO yKasaTb Ha3BaHUA (hannos, KOTopble
cogepxart peanmsaumio pyHKUnn 6MbnnoTekn.

M Hogaa BxbnmoTeKa E]

HazeaHue |

P ain |

OnHCaHue |

Jawra naponer HononHUTEMEHEIE MNpHEHAEH

[ 3aWMTHTe napanem [

[Mapone |

MogTEEpHLEHHE |

PSB! C PEANMIAUMANA DUYHE LI

Ina OC Windows

Ona OC G

|
A OC Linus |
|
|

Ina "Ornagumea’’

0k | OrraeHa

PucyHok 6.2.4 — MapameTpbl 6ubnunotekn

o  «OTKpbITb» — OTKpbITME onuncaHusa 6ubnmotekn. Mpu BoiGope KOMaHAbl BbIBOAUTCH ANANoroBoe
OKHO Bblbopa darina 6GubnunoTtekmn (pUCyHok 6.2.5)

OTKpMTh

[Oarea: |_J Frugz000 j £ ED-

IC2)Bin

[CiLog

|5 ServicePackUninstal
iyl i

userl ki

Hraa @aiina: || OTEpLTE
Tun daiinos: |DanaHHe AHANMOTEKM - Otena

[ Tonbko YTeHue

PucyHok 6.2.5 — Beibop danna 6ubnuoteku

o «CoxpaHUTb» — COXpaHeHNe onncaHusa GubnmoTekn

¢ «CoxpaHUTb Kak...» — COXpaHEeHME onucaHus BMbnnoTekn nog HOBbIM MMEHEM (4uanoroBoe
OKHO Ha pUCyHke 6.2.6)
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CoxpaHMTh KaK EJ E|

Nanka: |_} Kug2000 j EF =

[CZEin

IiLog

[ ServicePackUninstall
vl

userl. ki

Tun dalina: ||:|I'|Hl:aHHE GHENHOTERM j DTrena

PucyHok 6.2.6 — OkHO coxpaHeHus 6ubnvoTeku

° «COXpaHMTb BCe» — COXpaHeHne N3MEHEHUI BO BCexX bmbnuoTekax.

e «3aKpbITb» — 3aKpbiTe onucaHua Gubnuotekn. KomaHga AocTynHa Tonbko Ang 6ubnuoTek,
pacnonoxeHHbIx BHe nankm "KRUG2000\Bin".

o «Bbixop»" — 3aBepLueHne paboThbl.

Ecnu ectb HeCOXpaHeHHble N3MEHEHNA, TO BbIBOANTCA 3anpocC Ha COXpaHeHne N3MEHEHUN.

6.2.2.2 MeHto "TlpaBka"
MeHto «lMpaBka» cogepxuT criegyroLime KomaHapl (PUCyHoK 6.2.7):

tdain  Mpaeka Buwa MNapone  Cnpaeea

# Boipesate Chrl4-
KonvpoeaTe Chrl4+C
7 ¥aanTe CtrH-R

HoEan dryHKLMA
HOEBIA apryMeHT

HOBDE BOSERALLAEMOE SHAYEHHE
E% CeoFcTEa

PucyHok 6.2.7 — MeHio «[lMpaska»

e «Bblpe3aTb» — KONMpPOBaHWE BbIOENEHHOrO aneMeHTa B 6ydep o6MeHa U yaaneHue 13 cnvcka
3MeMeHTOB

o «KonupoBaTb» — KONMpOBaHWE BbigENEHHOro anemMeHTa B 6ydep obmeHa
e «BctaBuTb» — BcTaBka anemeHTa n3 6ydepa obmeHa

(] «Ypanutb» — yoarneHue BbleNNeHHOro aneMeHT
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e «HoBas c¢yHKUMA» — co3gaHme onucaHns HOBoW byHKLMKU. [pn BbIGOpe KOMaHAbl BbIBOAMTCA

ANanoroBoe OKHO onMcaHus YHKUMM

(pncyHok 6.2.8)

CeoHcTEa (hyHKLMMH

BugnuoTeka |ﬂ ONES0BATENBCESA AUENMOTEE.S

——

HazEaHue dyHELMM 1 |

Hordep dyHk M9

HazBaHue fyHELMMY 2 |

HazEaHue 3KCNOPTHRYSROE SYHELML

[ Homep anrofnoka

Tun npuesasky |Her bl
[ MepemeHHDE KOAHYECTED BROLOE

[ nEDEMEHHDE KONWMECTED BREIXOOOE

QnucaHue
|B I il Brrxon o
M2 | HazgaHue Tun Mo yrdonyaHKD M2 | HasgaHue Tun

OTrEHS

o]

PucyHok 6.2.8 — OnucaHme HOBOW oyHKLMK

Ha pucyHke 6.2.8:

«bubnunorteka» — nms GbNMoTekn, B KOTOPYo AobaBnseTcs yHKLMS
«Homep yHKLUK» — HOMEeP DYHKLMM (TONBKO AN PYHKUNIN CUCTEMHBIX BMONNOTEK)
«HasBaHue ¢yHKkuumn 1», «<HazsaHue cpyHKLUM 2> — ABa Ha3BaHUA PYHKLUN

«HasBaHue akcnoptTupyemon (pyHKUUM» — UMS DYHKLMK, KaK OHO 3a4aHO B MCXOLHOM
TekcTe PyHKUMM (Ha a3bike C/C++)

«OnucaHue» — TEKCTOBOE OnvcaHne yHKLUm
«Homep anro6noka» — Npu3HaK UCNosib30BaHNsA HoMepa anrobrioka.

Ecnn 3apgaH, TO cuuMTaeTcs, YTO CaMbli NEpBbIN aprymMeHT (yHKUMM ucnonb3yetca Ans
nepeagayn Homepa anrobnoka. Nepsbii apryMeHT PyHKLMM SOMKEH MMETb Lenbli TUn

«Tun NPUMBA3KW» — CMUCOK, B KOTOPOM HEOOXOAMMO BbibpaTb TUM MPMBA3KU OYHKLUW.
MprBsasKka No3BongeT TPaHCNATOPY KOHTPONUPOBAThL UCMOMNb30BaHUE OYHKLUN

«lepemMeHHOEe KONMMYeCcTBO BXOAOB» — NPU3HAK NEepeMeHHOro Konuyecrtea BxoaoB. Ecnu
NPU3HaK yCTaHOBIMEH, TO CYMTAETCH, YTO PYHKUUS KPOME OMUCaHHbIX BXOAOB MOXET UMETb
elLle HeCKOMnbKO BXOAOB, KOSIMYECTBO U TUM KOTOPbLIX MOXET MEHSATLCA M onpeaenseTcs BO
BPEMsSI MWCMOSMHEHUA nporpammbl. Hanpumep, nepemMeHHoe KOMnMnyecTBO BXOAOB UMeeT
dyHKUMS «kmessage»

«rlepemel-u-loe KOnn4yecTtBO BbLIXOAOOB» — TMPU3HAK MepemMeHHOro Kornn4yecrtBa BbIXOOOB.
Ecnu Npn3HaKk yCTaHOBJIEH, TO CYUTAETCA, YTO (byHKLI,VIFl MOXEeT UMEeTb KpOMe ONMNCaHHbIX
BbIXOO0OB elle HECKOJIbKO BbIXOOOB, KOJINYECTBO U TUM KOTOPbLIX OonpeaendarTcda BO BpeMA
NCMONMHEeHNA nporpamMmmsbl

«Bxogbl» — B 3TON Tabnuue nepevncnsaioTcs Bce BXoAbl DYHKLUN
«Bbixogbl» — B 3TOW Tabnumue nepevyncnsoTcs Bce BbIXoAbl (OYHKLUN

e «HoBbIM aprymeHT» — co3faHue onucaHue aprymeHTa yHkumn. MNpu Bbibope KoMaHAabl
OTKpbIBAETCH ANanoroBoe OKHO OnMcaHus aprymeHTta (pucyHok 6.2.9).
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Hognik apryme T E|
HazgaHue |
Tun |E=eu.L32 j

[ WMecnonk3oBarTe SHAYEHWE No YrADNY3HMKD

SHAYEHME Mo YrADNHIHHID |

ak | OTrieHa |

PucyHok 6.2.9 — OnucaHue aprymeHTa yHKUUK

Ha pucyHke 6.2.9:

«Ha3BaHue» — Ha3BaHue aprymeHTa
«Tun» — cnncok OOCTYMNHbIX TUNOB ANA Bbl60pa ThNa 3Ha4YeHnA apryMmeHTa

«Acnonb3oBaTb 3Ha4yeHWe NO YMONYaHUIO» — MPU3HaK WCMOMb30BaHUA 3Ha4YeHUs Mo
YMOMYaHuio. 3HavyeHne Nno yMornyaHuio no3BonseT He NoAKIYaTh BXo4 PYHKLUUN Ha cxemax
®B/[] v nponyckaTb aprymeHT yHKUumMKn B nporpammax CT

«3Ha4eHue no yMoJn4yaHuUo» — nosne Beoda 3Ha4yeHna no ymosi4aHuio.

o «HoBoe Bo3BpaLlaeMoe 3Ha4YeHne» — OnMcaHne BO3BpaLLAEMOro 3Ha4YeHNsa PyHKLMM (PUCYHOK
6.2.10). BknwovaeT 3agaHue Ha3BaHMS M Tuna (BblbupaeTca M3 cCnucka) BO3BpaLLaemoro
3HaYeHus.

Hoeoe Boan palldeMo0e 3HAME HHE

HaszgaHue |

Tun | Bew3Z j

] | OTrieHa |

PucyHok 6.2.10 — 3agaHue BO3BpaLLaeMoro 3Ha4eHnst yHKLnn

° «CBouncrTBa» — onvcaHne CBONCTB BblAEJ1IEHHOro anemMeHTa. an/I BbI30OBE KOMaHObl BbIBOOAUTCA
OnanoroBoe OKHO CBOWCTB, BMA KOTOpPOro 3aBUCUT OT Bbl6paHHOFO ANnemMeHTa:

Ona ©6ubnuotekm - oOkHO «CBomcTBa OMONUOTEKM» (MOEHTMYHO OKHY «HoBas
oubnunoTteka», pucyHok 6.2.4).

Ona dyHkumMmn — okHo «CBoMcTBa hyHKLUN» (PUCYHOK 6.2.11)
[Ansa Bxoaa pyHKUMM — okHO «CBOMCTBa apryMeHTa» (pMCyHoOK 6.12a
Onsa Bbixoaa pyHKUMM — OKHO «CBOMCTBA BO3BpaLlaemMoro aHa4yeHus» (pMCcyHok 6.12.6).

6-6
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CroHCTBA (PYHRUKH [5_(|
EutnuoTera |J'I|:-rw-|e-:me NpeodpasoEaHHe [ Homep anrotnoka
Hormep dyHrumm 133 TN NpHEASEK |K MASTPOpraS j
Hazearue pyskun 1 |4ndB [ MepemeHHOE KOAMYECTED BXO0OE
HaseaHe dyHELHW 2 |HE [ MeperEHHOE KOMMYECTED BElXO00E

HazBaHKe 3 KCNOpTHRYE MO PUHE LM |sh|:urt_anl:|

OnucaHue |Llenb|m aHanoroeel noduToselt "M ana 2-4 apryrmeHTos

Bxogel EYCeoficTEa.. 3.0 31 |Eb|:-:l:|.|:l,bl EYCeoficTEa.. 3.0
M2 | HaseaHue Tun Mo yronYaHKD M2 | HaseaHue Tun

1K uenlB  He 3anaHo 1 [v  [uenlf |

2 ®Z uenlE  He zanaHo

| k. | OTreHa

PucyHok 6.2.11 — ConcTtBa (pyHKLMM

CroHCTBa apryme HTa E'

HazgaHue

Tun |UenlE |

I_ HMecnonezoEare sHIYEHHE Mo YrA0N43HHED

SHaYEHME Mo YrA2NHaHHED |

ak | OTrieHa |

PucyHok 6.2.12a — CeowncTBa Bxoga yHKUMM

CroMCTREA BOZBEpallde MO0 3IHAYE HHA @

HasgaHue |ﬁ
Tun | Uenlk j

QK | OTrieHa |

PucyHok 6.2.126 — CBoncTsa Bbixoga yHKUMM
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6.2.2.3 MeHo «Bua»
MeHto «Bua» cogepxut cnegytoLime komaHabl (pUCYHOK 6.2.13):

Marn  Mpaska WAL [MNapone  Cnpaska

MaHenE HHETRYMEHTOE
CTROKS COCTOAHKMA

PucyHok 6.2.13 — MeHto «Bug»

° «MaHenb UHCTPYMEHTOB» — I'IOK83bIBaeT/I'IpF-|‘-IeT naHesllb MHCTPYMEHTOB
. «CTpOKa COCTOAHUA» - I'IOKGSbIBGeT/I'IpFl‘-IeT CTPOKY COCTOAHUA.

6.2.2.4 MeHto «[Naponb»

MeHio «Maponb» cogepXxuT cnegyowime koMmaHapl (PUCYHOK 6.2.14):

dain  MNpaeka Bua Cnpaeka

#% Enokrposate

PucyHok 6.2.14 — MeHto «[Maponb»
e «BBecTu» — no3BonsieT BBECTM Naposnb Anst GUbnNmnoTeku, 3awuLLeHHON Naponem
e «BnokunpoBaTb» — No3BonAeT 3abNoOKMpPOBaTL NAPOrb.

6.2.2.5 MeHio «CnpaBka»
MeHio "CnpaBka" cogepxuT crnegytowme komaHabl (pucyHok 6.2.15):
tafin  MNpaeka Bua Mapone Cnpaeka

MaMowE

O NparpaMte

PucyHok 6.2.15 — MeHio «Cnpaka»

e «lMomowb» — BbLI3OB MOMOLLM
e «O nporpamme» — BbIBOAUT KpaTKyo MHdOpMaLmio o nporpamme(pucyHok 6.2.16).

[ C' nporpamme @1
KIP.Y.I"-2/0/0,0

Butnuorexape KPYMOMNa
(il Bepcua 1.0 Copyright € 2013
B Q00 HAs "KPYr, 000 "KIPYT-Cogr"

PucyHok 6.2.16 — OkHo «O nporpamme»
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6.3 TaHenb MHCTPYMEHTOB

MaHenb WMHCTPYMEHTOB MCMOMb3yeTcs AN ObICTPOro BbI30BA YaCTO WCMOMb3YyEMbIX KOMaHZ (PUCYHOK
6.3.1):

[ = | 58] E%F

PucyHok 6.3.1 — NaHenb MHCTPYMEHTOB

D _ Ayénupyet komaHagy meHio "®ann\Cospats".

. = aybnupyet komaHay MeHto "®anmOTKpbITh".

. = ayénupyet komaHay meHio "®ann\CoxpaHuts".

o ﬂ aybnupyet komaHay MeHto "dann\CoxpaHuTb Bce".

o ﬁ oybnupyet komaHay MmeHto "MNaponb\Beectun".

o E oybnupyet komaHay MeHto "MNaponb\brnokmpoBaTh".

o 3’ - py6nupyeT komaHay meHto "lNpaBka\BbipesaTb".

o &2 oybnupyet komaHay meHto "lNpaska\Konuposatb".
o il oybnupyet komaHay MeHto "lpaeka\BctaButb".

. K aybnupyet komaHay meHto "MNpaska\Yganutb".

. EX ay6nupyet komaHgy MeHto "Mpaska\CBovicTea".

6.3.1 "Bubnuotekn"

Ha Bknagke «bubnuotekn» B Buae AepeBa oTobOpaxkarwTcsa OuMGNMOTekM, [OCTYyNHble ANis
NCNoNb30BaHNS, a TakKe 3arpy>XeHHble Nosfib3oBaTesnieM (PUCYHOK 6.3.2).

[epeBo OubnuoTek copgepxut fBa ysna «ocTtynHble 6ubnuotekn» un «lMpoyne OGMGNMOTEKU»
(pucyHok 6.3.3).

Mpu 3anycke bubnuotekapb KPYIOJ1 ckaHmpyeT nanky «Bin» n 3arpyxaeT onvcaHus Bcex 6MbnmoTek,
KoTopble BCTpeTuT. Bce atn 6mMbnmoTtekn nonagatoT B y3en «[ocTtynHble 6ubnunotekun», 4To O3HayaeT,
4TO PYHKUUKN N3 ITUX BUBNMOTEK MOryT BbITb MCNONb30BaHbl B Nporpammax Ha KPYTOJl.

Ecnn oTkpbITb 6MBNMoTeKky, pacnonoXeHHylo He B nanke «Bin», To oHa nonaget B y3en «[llpouyne
onbnuotekn». Takne GMBNNOTEKM HE AOCTYNHbI ANs ucnonb3osaHus B KPYIOJ1.

Ecnn B nepeBe BbibpaH cnncok 6mbnuoTek, To B Tabnuue cnpaBa oTobOpa)kaeTcsl CMCOK GMONMOTEK.
Ons kaxpgon 6ubnuotekn B Tabnuue nokasbiBaeTcs HasBaHwe OUBNUOTEKU, KONMYecTBO (hyHKUMA B
onbnmnoteke n onmcaHne GUGNNOTEKMN.

BUBJINOTEKAPD SI3bIKA KPYT'OJI 6-9
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3+ BvfnnoTerK | ANk E MpHEAEEH

=L AncymHee GHARAOTERM
- L@ ApxHEMPOBaHKE
& FTrend1{rTpL)
FTrend2{NrTp)
ReadB(HTerelT)
Readl16{YTeHneLl)
Readr3z{HTereE)
RTrendMTTp)
RTrendC(4rTpT)
\iriteE( 3 anoel)
Sifrikel [6(Sanmesl] )
\iriteR 32 FamaceR)
b wTrend(3nTp)
+ &3 fatanepena
+ 83 Nynarmmeckos npeofpasonatiee HazeaHuAa GHBGNHOTEK
KomyTauHA AaHHEL
NarydeckHe
Norvdeckoe npeodpasoeatve
MaTemaTHYeCkKS
OB ECHCTEMHEIE
Mepeasqa NSoNopTa NepereHH0A
[MEMaTHRE JOKMMEHTEI
Mpeninasneate NEQEMEHHOH
Pa00Ta C NpHEHAK MK CHIHANHZALMA
ParyeT pacioga raza
PerynHpoearee
CMEEHEHHE NEREHEHHER
LEE TE
¥ITEpEEWHE dhHELHH
YueT npHpoAHoro raza (FOCT cepe 3.586.5)
YUET TENNOEOH SHEPrHK
YueT Tennopecypons (MOCT cepmM 5.586.%)
YTere M TAOMAL, HEMHHERHOCTH
Mpouke GHE: e

buonnoTekn, BocTynHble ONA
HCNONB3OBAHWA B NporpaMMax

7

ITH GHONHOTEKH He O0CTYNHBI
IOnd HCNoNb3oBaHWA B
nporpaMMax. B 3To nognepeso
nonanakwT GHOAHOTEKH
pacnonodeHHble He B Nanke
Bin

Sl b b e e e B e B

T
T
T
T
T
T
T
T
+
+
+
+
+
+
+
+
+
+

@n

PucyHok 6.3.2 — Bknagka «bubnnotekm»
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Zr BefnnoTeRM | Daiins E MPHEA=EH HazsaHHe KomuecTeo d... | OnecaHue
-] Aoty GubreoTery T spvevposanue 1
- E‘* APHHEMDOE 3HKE 3 garan epenn 2
£ FTrend1{NrTpi} :(,%AHHEWEKDE npeodpEs0EaHKe 14
PTrend2{rTp2) L,Ej,'ll{uh:wraunﬂ AEHHELE 23
ReadB(HTerel) B noneckue 2z
Readi16{4rennell) %J‘Iumemue npenfpas0EaHKe 14
ReadR32(4rermek) o] — 110
Rrend{HrTp) L%,‘loﬁuj.etncwuble ]
E;TE[EE:Z:E; %ﬂﬂpm&ﬁ NSCNOPTA NEPEMEHHOR 6
Wrikel 1 6{3anceL) ,‘%new"e AdKEATH! . N
WiriteRa2(3arveE) it NpenfipasneaHie NepeMeHHIH ]
5 WTrend(3nTp) %Faﬁna C NPHEHAKANK CHIHANH3aWKA &
. :.E AaTa n EpEns ot PACYET DACXOAS raza 23
+ f? AuHardeckae npeofpasosaHyeE %FEW“"DDEE% &
n ‘E KMy TaLnA AaHHL1 %Cpamne NEpeHeHHE: 42
+ ‘,E Norsueckue oy e 1z
+ 33 Norvdeckoe npenfpasosarse By aneewne dyramn 4z BefinnoTera yoTapeBWHE dyHRLHi
3 ig* MaTEMaTHURCKMS :(,,E,,'IWET npupoaporo raza (MoCTce... 7 et NpepogHoro raza (MOCT ceprm 3.586.X)
+ ‘,@ 0w eCHITERHEIE :(,,E,,'IWET TENMOS0A SHEPTHK g
+ ig* Nepesaqa NacnopTa NepereHHoA L,EJ,']}NET Tennopecypoos (FOCT cepe... 7 YueT Tennopecypoos (MOCT cepur 8.586.1)
+ ‘E MEUYaTHEE B0KYMEHTEI LEJ,'I'-ITEWE HE Ta0mel, HEMHHERHOCTH 3
+ ‘@ Npenfpasoestie NEPEMEHHON
+ E? PafioTa © NpHEHAKANK CHIHANHIALFA
+ E;,* Pacuer pacioaa raza
+ ‘@ Perynvpoearee
+ ‘,E PSEHEHHE NMEPENEHHEL
+ 38 Taiepel
+ 5? YCTADEEWLHE DyHLHN
+ f@' YUET NpHpOAHOro rasa (MOCT ceprad 8,586,
+ f@ YuET TENNOS0A IHEPTHK
+ 5? YueT Tennopecypros (MOCT cepmi 5.586.%)
+ f@ UTere u3 TAAMAL HEMMHEAHOCTH
(Z] Npoqeee GubmoTerw
L ¥

PucyHok 6.3.3 — MHdopmaumsa o gocTynHbix GubnmoTtekax

Ecnn B pgepeBe BbibpaHa 6ubnuoTteka, To B Tabnuue cnpaBa oTobpakaeTcsi CNUCOK OYHKLNNA,
BXOOALMNX B OMONNOTEKY.

[ng kaxgon dyHKUuUmM nokasbiBaoTcs 06a MMeH yHKLMKU 1 onnucaHme oyHKunm (pUcyHok 6.3.4).
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®aiin  Mpaeka Buad MNapone  Cnpaeka

sf== =
L BHEMHOTERK | daine! | IT] NpHeazkw HazgaHnel HazgaHmeZ OnMCaHHe
= [:l AocTynHele GHAEHOTEKK ,@, PTrendl Mripl MNoAroToeka TpeHAa
+-435 S MpOESHHE g’, PTrendz NrTp2 MoaroToeka rpynnel TPEHADE
+ g;i'}‘ fAata v BpemaA g’, ReadB YreHnen YTEHHE SHAYEHMA NOMHHYECKOA NEPEMEHHOR S dakna
+-38 fMHamHHeckoe Npeodpasosatie ﬂg, Readlia YreHHeL, YTEHHE SHAYEHHA LENoH NEpEMEHHOR M3 hakina idat.c
+ g;ir* F.OMMy TALHA AGHHEL ﬂg, Readr.3z YTeHHeE YTEHHE SHAYEHMA BRWECTEEHHOR NepeMEHHON M3 dar
+1-33 Morvuecrne B RTrend HTTp “TEHHE TPEHAS
= S;Er* Nor-eckoe npeofipazosaHie g’, RTrendC YrTpT YTEHHE TEKYILErD SHIHEHHA TREHAS
% injg(lfqlss) P g’, WriteE SanHceN 3anMck 3HAYEHHA NOFHHECKOR NepeMEHHON B dain |d:
l&r b —f {1B_u16) g’, WrikeIle SJanHcell JaMMcE 3HIYEHHA UEN0H NepeMeHHoH & dakin idat, dat
AndB_{32(MB_u3z) T wricenaz SanuceB SAMMCE THIYEHWA BELLECTEESHHON NEpeMeHHOA B daidr
i) MakB{MHEE) '%’ = P
%’ NotB_i16(1He6_116) Bl WTrend 3nTp Januce TPeHAA
ﬁr MotE_i3Z(AHBG_132)
%’ OrB(lAnHE)
ﬁr OrB_ilaMnmE_L16)
ﬁ" OrB_i32(AnmE_u3z)
'&r HOrBMcKE)
i) ¥OrE_16{(MokE_uls)
%{ HOrE_i32{Wekb_u3z)
W 164
ﬁ Mnnt4
¥ i@ MaTeMaTHUECKHE
+ g;i'}‘ OBlLECHETERHEIE
+ iﬁ Mepesaqa NacnopTa NepeMeHHoR
+ iﬁ MEHaTHEIE AOKYHEHTB
+ iﬁ‘ MNpeofpasoBaHHe NepeMeHHoM
+ Eﬁ Paf0Ta € MPHEHAKEMM CHIHANMEELMK
+ i@‘ PacyeT pacxoaa rasa
+ i@ PerynmpogaH1e
+-4T CpaBHEeHHE NepeMEHHBIX
+- 35 Tafimepel
+- P WrTapeswne dreHkimm
+ iﬁ WyeT NpMpoaHoro raza (FOCT cepuu §,.586.5)
+ iﬁ WUET TENNDEOH IHEPTHH
+ iﬁ‘ WUeT TennopecypcoE (FOCT ceprM 8.586.%)
+- 3 YTeHME HE TatnkL HEMMHERHOCTH
23 Mpaume BHBAHaTERKM < 3

PucyHok 6.3.4 — Hdhopmaumsa o 6ubnmoteke «ApXMBupoBaHue»
Ecnn B pepese BblibpaHa yHKUMsa, TO B Tabnuue cnpaBa oToOpaxaeTcs CNUCOK aprymMeHToB U
BO3BpaLLaeMbIX 3HA4YEHNA PYHKLMN.

[nsa Kaxxgoro apryMmeHTa yKasblBaeTcsl NOPSAKOBbLIA HOMEP,
BXOQ, MW BbIXOA, TUM 3HAYEHUS U 3HAYEHME MO YMOSYaHUIO (PUCYHOK 6.3.5).
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35 BubnHoTekk | harne ﬁ MprenzkM

ME

= AocTynHele BUENHOTEICH
= gf—-,* ApEHEHPOBAHHE
PTrend1{NrTpl)

ﬁ'{ PTrend2{MrTp2}
ReadB{HTeHnal)

ﬁ'{ ReadliafHTerHmell)
ReadR32{4TeHreE)
RTrend{TTp)
RTrend”{MTTpT)
‘hriteBSanmce )
Writel16{3anmmcell)
WriteR 32 3armceB)

K Wrend(3nTp)

55,_2,* fata v BpeMa

g&-}* AWHaMHYECkoE Npecipas0EaHHe
5!,:2,* oMMy TALHA LSHHED

et Norvdeckre

15 Morvdeckos Npeofpas0EaHHE

AndE{ME)
andE_i16615_u16)
AndE_i32(ME_u32)
MokB(HEE)

MotE _il6(MHES_ul6)
MatE_i32(MHBE_132)
OrB(AnME)
OrE_iL6(AMHE_U1E)
QrB_i32{AnmE_u3z)
HOFB(CKE)
OB _il6{MckE_ul6)
KOVE_i32(MekE_u32)
[G18)
HEI Nnnb

it MaTemaTHdeCkme

51,,'2,* OBLECHE TEMHEIE

i!,,'i,* Mepeaayqa NACcNopTa NepeMEHHORA

I8 MedaTHEIE ADKYHMEHTE

%—3 MpendpazoEaHHe NepereHHOM

R R — R,

T]-[E]- - - [

EERE JEE SRRk SRRk ARRE 4

W

w1
w2
E1 k]
4

HazBaHue

Homep camonncua
Homep nepa
CTCTYN B UMKNaX
CTCTYN B UMKNax

6.3.2 "dannbl"

BxoA...

Bxoa
Bxon
Bxoa
Bxoa

THn

Uenlé
Lenle
Uenlé
Uenlé

~ PucyHok 6.3.5 — VHcdbopmaLus 06 aprymeHTax dyHKLmM

M0 YHONYaHHH

Bknagka «®annbl» N03BOMASIET NPOCMOTPETH BCe halsibl, C KOTOPbIMK CBSA3aHa Gubnuoteka. dPannbl
oTobpaxaroTcsa cnpaea B Tabnuue (pucyHok 6.3.6).

Bubnuoteka MoXxeT UMETb YeTbipe peanunsaummn yHKLMK:
o [ns nnatdopmbl "WINDOWS"

o [Ins nnatdopmbl "LINUX"
e [Ina nnatdopmbl "QNX"

e [Ina oTnagyuka.
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. BMOMHMOTEKH Dafnk ﬁl‘lpnsﬂsm

hafn

=-[ AocTynHelE BHEMMOTEKH
ApxHEHPOEAHHE
et flata v BpemMA
E_,—"',* AxHarH4ecKoe NpeodpasoBaHHe
E_,—"",* KoMy TaUHA AaHHBL

et Morv4eckme

E-"';l' Norvdeckoe NpeobpasoEaHHE

%3 MaremaTHHeckHe

E_,—""p‘ B ECHETEMHEIR
i@' MepeaaYa NACNOpTa NEpEMEHHORA
15,_'—",'1' MeYaTHEIE AOKYHEHTEI

iﬁ' MNpeofpazoBaHHME NEpEMEHHORA

T PafoTa C MPHEHAKSMH CHEHAMMZ LA

L) PacyeT pacxoaa rasa

KEAT

KFAr

ii;_% PerynypoeaHve

15 CpasHEHHE NEpEMEHHEL

E_,—'E,* TarmMepE

iﬁ' WETAREEIWME (iyHICLIHM

ii;_% YueT NpMpoaHoro rasa (FOCT ceprk 5.586.%)
35 YueT TENNOEON SHERMHH

E_,—"",* YueT TennopecypooE (MOCT ceprn 8,.586,1)
I Urerme Mz TABNML HENMHERHOCTH

EFAT

£ Npoume GuEMMoTEKH

30ech HYHHO BEIGpaATh

Jr—",}i Ana OC Windows
LrT—;' Ana O Linux
B fina OC QMY
nrﬁ Ana "oTnagqnea”

30ech MOWHO NOCHMOTPETh
dpaiinbl, ¢ KOTOPLIMKM CEAZAHA
CHONHOTEKA

MyTh K dadny
builFunc.dll
builfunc.so

builfuncz. dl

GHONHOTEKY

PucyHok 6.3.6 — Bknagka «®annbi»

6.3.3 "lMpuBaskn"

OTa BKNagka no3sonsieT NMOCMOTpPETb NMPUBA3KA beHKU,I/II/I.

MpWBS3KM UCNONB3YIOTCA KOMMUIIATOPOM A1 NPOBEPKN KOPPEKTHOCTU UCNOMb30BaHNA (DYHKLWIA.

YTto gaet ncnonb3oBaHme NpUBA30K?

JonycTum, 4TO B HOBOW cpede pa3paboTkuM co3fjaeTcsa TexHonornyeckas nporpamma ans 4OCTaToyHO
ctapov Bepcun CPB. B atom cuTyaumm BhnomnHe BO3MOXHO [OMYCTUTb OWWBKY M MCMONb3oBaThb
dyHKUMo, koTopast B atom CPB He peanusoBaHa. OTa owmnbka nposBUTCA TOMLKO NPWU BbINOMHEHWUN
nporpamMmbl.

Ona wucknioveHnss nodobHbIX OWKW60oK BBeAeHbI

npuBSI3KK. Mcnonb3ays ux,

KOMMNUNATOP MOXEeT

KOHTPONMPOBAaTb NCMNOMb30BaHMe (PyHKUMI Ha aTane KoMNUNAUUM nporpamm (PUCyHok 6.3.7).
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CPBEE TREI-SB-02 6.5 QMK
CPBEE TREI-SB-02 6.5 Linux

CPBEE MDE G5 Linux
CPBE TREI-SB-02 5.0 Linux

CPBEE TREI-SB-02 7.0 Linux
CPBEEMDK 7.0 Linus

CPBE MEPE3000 7.0 Linux
CPBE TREI-SB-02 7.1 Linux
CPBEE MDEI000 7.1 Linus
CPBEPOG 7.1 Linus

CPBEE MEPE3000 5.0 Linux
CPBEEPOE 5.0 Linwx

FTrend1(MrTpl]
PTrend2(MrT p2]
ReadB[HTenmeN]

<
4
4
5
4
4
3
5
4
4
3
5

Read16[4reHmel ] e e P N R I e e S e B
FeadR 324 TeqmeR] o | | | [ [ [ | | | | |
B TrendMTTp]

RTrendCHrTpT]
WriteB [ 3anmce)T)
Writel1 Bl 3anmcell ]
W riteR 32 3anuceR ]
W T rend(3nT p)

4
4
1
5
%
4
3
5
%
4
3
5

IS S8 S S8 4SS |4 [Cpeaa vononHesma KR ¥M0 N 1 0 Windo
SIS S A SIS 444 [Cpeaa vononHerma FP ¥M2N 2.0 Windo
SIS S[S SIS S S84 | A [Cpepa mononteta KR ¥YMO N 2.1 Windo
IS8 888 4| & [Cpepa mononHera KR ¥MO T 2.2 Windo

PucyHok 6.3.7 — NMpuBaskn dyHKUmMn

MpnBA3KKM CyLLEeCTBYIOT ABYX TUMOB:
o «[lpuBA3Ka K TMNY NnaT¢gopMbI» — NO3BONAET NpMBA3aTb PyHKUMIO K cemencTey CPB.
¢ «[lMpuBAska k nnatdopme» — NO3BONAET NpMBA3aTb (PYHKLMIO K onpeaeneHHon nnatdopme.

MpumevaHwue:

Bo3MOXHO onncaHue nonb3oBaTeNbCKMX PYHKUNA, KOTOPLIE MMEKOT OANHAKOBbLIE UMEHA, HO pa3Hble
NPUBA3KK. OTO CBA3AHO C 0COBEHHOCTAMM peanun3aumm QYHKUUA MO pa3Hble BEPCUM OAHOM U TOW Xe
nnatopmbl.
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6.4 [MMpumep co3gaHusa 6MbnNuoTekn
6.4.1 [lopsigok cosgaHusa GubnmoTeku

B aTtom pasgene paccmoTpuM MNOpPSAOK CO34aHUA onucaHust Gubnuotekun, onucaHus QyHKUMKM 1
MCMNOSb30BaHMe 3TOM (PYHKLMM B TEXHONOMMYECKOM NporpaMmme.

[nsa aToro He06x0AMMO BbLINOMHUTL Crieayowme Wwarmu:
1 Peanusaums dyHKUMM Ha s3blke C/C++,
2 CospaHue onmcaHus 6ubnuoTeku.
3 CospgaHue onvcaHus pyHKLMK.
4 Wcnonb3oBaHUe PyHKLMU B TEXHONOrMYECKOW nporpamMmme.

6.4.2 Peanusaums dyHkumMm Ha s3bike C/C++
MepBbIM Warom HeobxoanmMo peanunsoBaTb PYHKUMIO Ha A3bike C/C++.
B kadectBe npumepa paccMOTpMM (OYHKLMIO, KOTOpasi  BbIMOSHAET CIOXEHWEe BeLLeCTBEHHbIX
apryMeHTOB.

dyHKUMA UmeeT aBa Bxoda: X1 M X2, 3a KOTOPbIMU MOXET ellle CrefoBaTb HECKONbKO BXOAOB args, u
OOVH BbIXOA Y.

BOOL __ stdcall MyAdd(float x1, float x2, KLSafeArray* args, float* y)

{
*y = x1 + X2;
for (DWORD i = 0; i < args->GetCount(); i++)
if ((*args)[i].vt == KLSafeArray::KL_REAL)
{
*y +=*((*args)[i].fltval);
}
}
return TRUE;
}

6.4.3 Co3paHune onucaHus GubnuoTeku
OTOT wWar onuckiBaeT co3gaHne onucaHna 6ubnuotekn. Ecnn onucaHne GubnmMoTekn yxe CyLlecTBYeT,
TO nepexoauTe K criegyoLlemy Liary.

[ns cosgaHua 6GubnunoTtekn nepenante Ha Bknaaky «bnbnuorekn», B nepese Bbibepute ysen «lMpoumne
6ubnuotekun» 1 Bbibepute komaHay «®ann\Cosaathb...» (PUCYHOK 6.4.1).
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PucyHok 6.4.1 — Co3gaHue onucaHnsa 6ubnmorekn

B nosiBuBLLEMCS AMANOrOBOM OKHE HY>KHO HAaCTPOUTb CBOMCTBA onucaHns 6ubnuotekmn (pucyHok 6.4.2).

B Horaa HHOAHOTEKA
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W 3awuTuTe napanem

®

S
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-

LA OC Windows |m_l,l|i|:u

Hna OC Linu |

Ina OC QNX |

Ina "Ornagumks' |m_I,IIiI:J

ok | OTraeHa

PucyHok 6.4.2 — HoBas 6ubnuoTteka
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OcTaBnsiem 3Ha4YeHUs1 CBOVCTB TakMMM, Kak Ha pUCYHKe 6.4.2, 1 «axnmaeMm Ha KHOMKy «OKx».

6.4.4 CosgaHne onucaHnsa QyHKLUn

Ha atom ware co3gagum onucaHue dyHkumun. lNMepexoamm Ha Bknagky «bubnuoteku». B gepese
Bblbupaem 6GUONIMOTEKY, B KOTOPYH HYXXHO [006aBuTb onucaHuve ¢yHKuun. Bbibnpaem komaHgy
«MpaBka\HoBas ¢pyHKUMA...».

B nosiBuBwemcsa okHe «CBoMcTBa (hyHKLMN» 3anoSiHAEM CBOMCTBA PYHKLMM, KaK MOKa3aHO Ha PUCYHKe
6.4.3.

CeoMCTEA (PYHKLIMH

Eutnuorera |M 0A BUGAMOTEKS [ Homep anrofinoka

Horaep duyHkum T un NpHEASKK

Haseatue fyHkumd 1 |r"’|.'l’-":"-':|':I [ MepemMEHHOE KOAMYECTED BROQ0E
HaseaHue fyHkLWM 2 | [ MepemMEHHOE KOMHYECTED BbiXO00E

HazBaHMe 3k CcnopTHpYeroi fyHKLML |M_I,l.-'1‘-.u:||:|

OnucaHHe CnoseHue BELWECTEEHHEIR HHCEN

|E:-:D.u.b| EYCeolicTEa.. i) " t. Beronsl EYCeolicTEa.. 3.0
Mz | HazeaHue Tun Mo yraonyaHKm M2 | HazeaHue Tun
1 =1 EEW3Z  HE SanaHo 1 by Belw 32
2 X2 BEWIZ  HEe SanaHo

k. | OTrEHa

PucyHok 6.4.3 — CBoricTBa goyHKLUMM
Ha aTtom onucaHmne yHKUMmn co3gaHo.
CoxpaHsiem onucaHne 6ubnmoTtekun, ons 3Toro Beldnpaem komaHgy «®ann\CoxpaHuTb BCe».

6.4.5 Vicnonb3oBaHue PyHKUMM B TEXHONOMMYECKOW NporpaMmme
UTto6bl Mcnonb3oBaTb CO3AaHHy0 (OYHKLMIO B TEXHONOrMYECKOM NporpaMmme cregyert:
1 CkonuposaTtb onucaHune cosgaHHon ombnuotekn — cbann mylib.kli — B nanky «KRUG2000\bin»..
2 3anyctutb VHTerpmpoBaHHyto cpegy paspadotku (MCP) KPYTOJl
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3 Cospgatb nporpammy ®B[] n pasmectuTb B NnporpaMmme TOSbKO YTO CO34aHHYH (PYHKLUNIO (PUCYHOK

6.4.4).
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Pacuer pacroga raza

CpaBHEHWE NEpEMEHHEIS

T aliraepel

YHeTapeswie hyHkLAA

Yyer npupogHoro rasa ((OCT cepum !

HyeT TEnNOEOR SHEPrHM

Yyer Tennopecypcoe [COCT cepuu 8!

UreHue U3 TadauL HENWHENRHOCTH hd < ?
b oa npodHas cuanuoTeka Horep anrodnoka:; F.onuiecTED 40oNoAHKTENEHEIY BRodoE: |5

[ MNokasate THRMSHMPOBAHHEIS SYHE LM

QK | OTtraeHa |

PucyHok 6.4.4 — Crnncok oyHKLMIA

MocTtaBuTb PyHKUUIO Ha cxemy (pUCYHOK 6.4.5).

PucyHok 6.4.5 - OnemeHT OB[] — dyHKLums «add_n»

UTtobbl ncnonbsoBate yHkumio B «Agpe KPYIOJl», ckonupyinte dpamn mylib_wn.kli n 6ubnmnoteky
mylib.dll B nanky bin. lMocne atux gencteun "Agpo KPYIOJI" cMoxeT BbIMONHATL Mporpammy,
coAiepXallyro CO3[aHHYI0 PYHKLMIO.

BUBJINOTEKAPD SI3bIKA KPYT'OJI 6-19



SCADA KPYT — 2000

6-20 BUBJINOTEKAPD SI3bIKA KPYT'OJI



KPYron™., MHTErPUPOBAHHAA CPELA PASPABOTKH

7 BKIMIOYEHUE NMPOrPAMM MOJIB3OBATENA B CUCTEMY PEAJIbHOIO BPEMEHMU

B Cucteme peanbHoOro BpeMeHun koHTponnepa n B Cpeae UCNonHeHnst CTaHuumM onepaTtopa MoryT
BbIMOMHATLCS HECKOMBbKO UCNOSTHAEMbIX Nporpamm Nonb3oBatens (dannbl ¢ pacumpeHmnem .out).

BaxHbIM sBNSETCA pasmelleHne UCNONHAEMbIX NPorpamMmm 1 ux Nopsaaok.

7.1 Cuctema peanbHOro BpeMeHu KOHTponnepa

Onsa BbinonHeHus nporpamm Mone3oatens (Mpll) B Cucteme peanbHOro BpeMeHU KOHTposnepa
(CPBK) Heobxogumo:

e 3anucaTb NnporpaMmmMbl B KOHTpONnep
o CdopmuposaTtb cnmncok ncnonHsembolix B CPBK nporpamm — cann programs.Ist.

3anucb nporpamm [Nonb3oBaTensi B KOHTPOSNEpP BbIMOMHSAETCS C MNOMOLLbI0  crieumanbHbIX
nporpamm. Hanpumep, ons ceTeBol BepcuM KOHTponnepa — ¢ NOMOLLb0 nporpammbl « CTaHuus
VHXUHUPUHIa».

Cnuncok nporpamm Monb3oBaTens, BbINOSHAEMbIX B CUCTEME pearibHOro BpEMEHW KOHTponnepa —
dann programs.lst — gormkeH HaxoguTbesa B nogaupektopumn /IGSW/PRG KoHTponnepa.

®annbl pll ¢ pacwupeHnem .out [OMKHbI pacnonaratbcd B nogaupektopun /GSW/PRG
dannoBor cUCTeMbl KOHTpoOSepa.

PaccmoTtpum dopmupoBaHue haina programs.Ist ana cnegytowen CTpyKTypbl NnpoekTa (NPoeKkT
CPBK_1, pucyHok 7.1.1).

SYS

PROG2

PucyHok 7.1.1 — CtpykTypa npoekta CPBK_1

MpoekT BKtovaeT Tpu nNporpammel: SYS, PROGL 1 PROG2. lNporpamma SYS — rnaeHas. JaHHoun
ctpyktype npoekta B MUCP KPYIOJl moxeT cooTBetcTBOBaTb, Hanpumep, «[lpoekt CPBK_1»
(pucyHok 7.1.2).

B pesynbtate TpaHcnauun npoekta «[lpoekt_CPBK_1» 6yayt cdopmmpoBaHbl annbl
MCNosSTHAEeMbIX B KOHTposnsiepe nporpamm: SYS.out, PROG1.out, PROG2.out.
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B8 vce KpYT0A - d:MempYdemoVlpoext_KPYTOA_1.fbp - [main]
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PucyHok 7.1.2 — Npoekt CPBK_1 8 UCP KPYTOJ1

Cnuncok B dhanne programs.Ist gomkeH cogepaTb HAMMEHOBaHUSA NPOrpamMm, PacnofoXeHHbIE B
cnegyowem nopsake:

SYS
PROG1
PROG2

MNporpamma SYS — rnaBHasi, ob6sizaTenbHO NepBasi B CNUCKe — BbINOMHAETCA Bcerga B
Ka)XAOM LMKNe KOHTponsnepa.

3 rnaBHOM nporpammbl MOTyT BbI3blBaTbCA NPOrpaMmsbl, CreayoLwme 3a Hen B cnucke (B AaHHOM
npumepe — PROG1 unu PROG2).

BbI3oB nporpaMm ocyLlecTBNAeTCs C NOMOLLbLIO (PyHKLMM «BbI3OB». B KayecTBe napametpa ata
YHKUMS nornyyaeT NopsagKoBbIi HOMeEpP NporpaMmbl U3 crnvcka (dpann programs.|st):

e BbI30B(1) — BbI30B Nporpammbl PROG1
e  BbI30B(2) — BbI30B nNporpammbl PROG2.

7.2 Cpepa ncnosnHeHUs1 CTaHLMKM oneparopa

Onsa BbinonHeHusa nporpamm [Monb3oatensa (Mpll) B Cpeage ucnonHeHus ctaHuMy onepartopa
HeobXxoaAnmo:

e PasmecTntb ucnonHsemble nporpammbl lNMonb3oBaTtensa (cdannbl ¢ pacwmpeHvem *.out) B
noaavpeKToOpUnN, N3 KOTOPOKM NPOUCXOAUT 3arpyska annos 6a3bl AaHHbIX CTaHUUKM onepaTopa
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e CdhopmmpoBaTb CMMCOK UCMIONHSIEMbIX NporpamMm B 6ase AaHHbIX CTaHLMK onepaTopa.

e HacTtpoutb Bpems LuKna BbINOSHEHNS NporpamMm (MEPUOSUYHOCTb BbINOMNHEHMS). N3mepsaeTcs
B MunnncekyHgax. [lnanasoH sHaveHumi: ot 10 go 32000. 3HadeHne no ymonyanuio: 1000 mc.

e Hactpoutb % cBob6ogHOro BpemeHu uukna (rapaHTMpOBaHHOE MUHMManbHOE BPEMS NPOCTOs
agpa KPYIONa). Avana3soH 3HaveHui: ot 0 go 50. 3HadeHne no ymonyanuto: 10 %.

HacTtpownka BbinonHeHus lMNpll ctaHumn onepaTtopa ocyuiectBnsieTcs B [eHepaTope 6a3bl AaHHbIX
(onucaHne npuBepeHo B kHure «MopynbHas wuHTerpupoBaHHaa SCADA KPYI-2000. Cpepa
pa3paboTku. "eHepaTop 6asbl OaHHbIX» B pasgene «l"eHepaTop 6a3bl
AaHHbIX\Cnctema\O6LwecncTeMHbIE HACTPONKM»).

OKHO KOHUryprpoBaHWs CrvMcka NporpaMm rnokasaHo Ha puUcyHke 7.2.1
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7.2.1 — ®opmupoBaHue crnvcka nporpamm MNonb3oBatens

@BHMMAHME!!!

B Cpepe wucnonHeHusa nporpammbl [lonb3oBaTensi BbINOMHATCA UMKNuM4Yecku. Liukn
BK/IOYaeT BbIMOJIHEHWE MnporpaMMm B TOW [MocCsfiefoBaresibHOCTU U C TeM LMKIIOM
(nepuopom), KOTOpbI yKasaH B HacTponkax leHeparopa 6a3bl AaHHbIX (HanpuMep, CNUCOK
Ha pucyHke 7.2.1 onpegensieT crneayoLylo nocnenoBareribHOCTb BbIMOMHEHUs: uukn 1 —
Sys, progl, prog2; umkn 2 — sys, progl, prog2 v Tak ganee).

Mexay OKOHYaHMeM BbINOMHEHWUS MocnegHen nporpaMMbl B TEKyWeM UWKne UM Hadanom
BbINOMHEHWNs1 NMepPBOM NpOrpaMmbl CreaylLero Uukna rapaHTMpoBaHHO obecneynBaeTcs Bpems
npoctos agpa KPYIOJla, paBHoro % cBo6oaHOro BpemMeHu OT Lukna.
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