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SCADA KPYT — 2000

BBEOEHUE

OHepreTuka, HedTenepepaboTka, XMMUYECKOE TMNPOM3BOACTBO, a Takke Apyrne oTpacnu
NpeabaBnsAloT cBou TpeboBaHMS K MPOrpamMMHOM peanu3aumu 3agad, pernaMmeHTUpyeMbix
TEXHOmorve npoLecca NponsBoACTBa.

MpvknagHble 3agayn B paMkax KOHKPETHOW aBTOMAaTU3MPOBAHHOW CUCTEMbl YNpaBreHus Takke
MOTyT UMeTb BeCbMa CreundUYHbIN XapakTep.

WHTerpupoBaHHas cpeaa paspabotkm (MCP) KPYIOJI™ — 310 Habop UHCTpYMEHTanbHbIX CPEACTB
aBTOMaTM3auMn MNporpamMMpoBaHMs, MO3BONAKOLWMX B NONHOM obbeme peanu3oBaTb 3agauv
NpakTU4eckn Nboro ypoBHS CIIOXHOCTU U cNeLndUKN KOHKPETHOTO TEXHOMOrMYeCcKoro npotecca.

Takumu 3agavamum MoryT GbiTb:
e MPOrpaMMHO-NOrMYECKOE yrnpaBlieHne TEXHONOrMYeckuM obopyaoBaHNEM

e anropmTMbl paunoHallbHOro ynpasneHna
e pac4eT KOCBEHHbIX NepeMeHHbIX No (bopmynaM

e BM3yanu3auus 3HavyeHun B UMAPPOBOM Buae (TpeHOoB ueneBon 00paboTkM) — Tekyliue,
CpeaHue unm cymmapHble 3Ha4YeHUs napameTpoB No YacaM, CMeHaMm 1 CyTkam

e bopmupoBaHve TpeHOoB ueneBonm o06paboTkm u3 nporpammbl  [Monb3osatena ([Mpll)
nocTakTym

e apXuBMpPOBaHWE OaT U BPEMEHU CODbLITUIA

e CO3[JaHue cLueHapvs AMHaMUKK BUaeoKaapa

e UWHTErpMpoBaHMEe MrHOBEHHbIX PAcXodoB Ans 3afay 403MPOBaHUS
e CO3[aHue anbTepHaTUBHBLIX (OUNBbTPOB BXOAHbIX NapameTpoB

e U apyrue.

NCP KPYTOJl otBeyvaeT TpeboBaHuam |IEC 61131-3 k pa3paboTke TEXHOMNOMMYECKNX Nporpamm u
06beanHsaeT B CBOEM COCTaBe KOMMOHEHTbI pa3paboTkM Ha s3blkaxX CTPYKTYPMPOBAHHOIO TeKcTa
(CT) un pyHKUMOHaNbHbIX 65104HbIX gnarpamm (OB[).

Asbik CT — npouenypHO-OPUEHTUPOBAHHBIM  S3bIK  MPOrpaMMMPOBaAHUS  C  HECIOXHbIM
pycudunumnpoBaHHbiM cuHTakcucoM. Asbik CT nossonseT Bam OGbicTpo oBnagetb npasuniamm
NPOrpaMMMpoBaHuss M OCBOOOXAAET OT 3ajady pacnpefeneHus namaTu nog nepemMeHHble,
NCcnonb3yemMble B NporpaMme.

A3bIK  CTPYKTYPMPOBAHHOIMO  TeKCTa  peanu3yeT  OCHOBHble  ynpaBnsowune  CTPYKTypbl
(MocnepoBaTtenbHocTb, BetBnenne, Lmkn, CocTaBHble CTpykTypbl, CTPYKTYpbl nNpepbiBaHUs
BbINOMHEHMs1 6rioka nNporpammel), a Takke obecneunBaeT pa3paboTKy 1 BbINOSIHEHUS NPOrpaMm C
BMNOXXEHHbIMU NpoLeaypamm 1 QYHKUNAMMN.

A3bIK PYHKLUMOHaNbHbIX GNOYHbLIX AnarpaMm — rpaduyeckuin a3bik. AnemeHTammn asbika OB/
ABNATCH rpauyeckne CUMBOIbI, KOTOPbIE MCNOMb3YKTCA ANs co3gaHusa cxembl B[,
Asbik OB no3BonseT paspaboTynKy CTPOUTb CMOXHbIE Mpoueaypbl, MCNOMb3ysa CyLecTBYyHLNe
dYHKUMM N3 NOCTaBNseMon 6MbnnoTekun, 1 CBA3bIBATb UX C Apyrnmu anemeHtamm OB/,

CospaHHble B WHTerpupoBaHHOW cpefe nporpammbl Monb3oBaTens Mo3BOMSAT OCYLECTBUTb
npocTton goctyn K 6ase paHHbIXx peanbHoro BpemeHn SCADA KPYI-2000 (4teHue, 3anucb
TEKYLLMX 3HAYEHNN NEPEMEHHbIX U UX LENEBbIX TPEHO0B), CO34aBaTb apXUBbl JAHHbIX HA XECTKOM
Aucke, BbINOMHATbL anropuTMbl aBTOMATUYECKOrO pPerynupoBaHMA U KOMMEPYECKOro yyeta, a
TaKke MHOXeCTBO ApYrux dOYHKUUNA.
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KPYron™., MHTErPUPOBAHHAA CPELA PASPABOTKH

bubnnoteka dyHkumn KPYTOJ1 HacumThiBaeT 6onee 200 pyHKUNIA, NCNOMb3yeMbIX OSS1 peLIeHns]
pasHoobpasHbix 3agad. [logpobHoe onucaHme yHKUM npuBegeHO B KHure «MoaynbHas
nHterpmpoBaHHaa SCADA KPYT-2000. KPYTOJI™. bubnuoteka yHKLMIN».

B.1 Yka3aHua no nHctannaumm UCP KPYTOJ1

WHTerpmnpoBaHHas cpena paspabotkn KPYIOJl (MCP KPYIOJ1) noctaBnsercs kak BMecTe
co SCADA KPYT-2000, Tak n B Buae OTAENbHOro NporpamMmmMHOro npogykra

NCP KPYTOJ1 gna nonHogyHKUNOHanbHon paboTbl TpebyeT 3NeKTPOHHbIN KIoY
Ons vactannaumm NCP Monb3oBatenb 4OMMKEH UMETb NpaBa agMuMHUCTpaTopa
Mepen ycraHoBkon VICP 3akpoliTe Bce paboTtatolime nporpamMmmbl

Ecnun Bbl yctaHaesnmeanu npeabigywyto Bepcuio CP, To yaanute ee

Ecnn B npouecce yctaHOBKM Bbl xO0TuTe npepBaTb WHCTANMAUUIO, HAXKMUTE KHOMKY
«OTmeHa». B nosiBuBLIEMCHA OKHE WMHCTannaATop cnpocuT Bac, gencteutenbHo nv Bebl
XOTUTE NpepBaTb YyCTAHOBKY. Bbl MOXeTe HaxaTb KHOMKY «[a» 1 BbINTU U3 MHCTannaTopa
UNN HaxaTtb KHOMNKy «HeT» 1 BEpHYTbCA K Npoueccy MHCTannaumm

B okHax uWHcTannstTopa MOXeT NpuUcyTCTBOBaTb KHOMka «<<Hasagy», npu Haxatum Ha
KoTopyto Bbl MoxeTe BepHyTbCs B npedblayliee OkHO. [JaHHasi BO3MOXHOCTb MOXeET
NPUroanTbCs, ecrnn Bbl 3axoTuTe N3MEHUTb HacTPOWKN, BblOpaHHbIe B NpeablayLLMX OKHaX.

B.2 NMopsaaok MHcTannauum

[ns ycTaHOBKM wuHTerpvpoBaHHoW cpeabl paspaboTtkn KPYIOJ1 3anyctute Ha
BbINOSIHEHWE WHCTaNnATOpP W cregynTe ero ykasaHusMm. B npouecce ycTaHOBKM
MoOXeTe BblbpaTb NyTb M NapamMeTpbl YCTAHOBKN KOMMOHEHTOB nporpammebl (puc. B.1).

]ﬁ ¥cranoeka MinTerpuposantan cpeaa paspatotion KPYTON 4.4 X
Boibopounan ycTaHOBKA. i Y
BeIGepuTEe NapamMeTPbl YCTEHOBKM KOMMNOHEHTOB NPOrpamMMel., — /]
oI
UlenkaliTe No MKOHKEM B AEPEEE KOMTOHEHTOE, ANA TOro YTobbl H3MEHWTE Moo YCTAHOEKN OTAEMBHBIX
KOMMOHEHT OB,
WMHTEerpupoBaHHan cpefa
Cpeaa NporpamMMUposaHis paspabioTii KPY 0N
MNogaep#ka paboTel B SETOHOMHOM DEXMME
YTHINTEI KOHDWI YPHPOEEHWA KOHTPONNEPE
Cpena ManonHeHua
[ANA YCTEHOBKKM KOMMOHEHTA
Heobxoavmo OKG Ha HeCTKoM
aucke. BribpaHo 4 us 4 vacTei.
[ANA WX YCTEHOBKM HEoBX oMo
21MB Ha #ecTKOM AMCKE.
PasmelleHne: C:¥Program Files (x8&) WRUG2000Y
Obzop...
Chpoc el < Hasaa CTmena

PucyHok B.1 — OkHO BbIOOpa MyTu yCTaHOBKU U YCTaHABNMBAEMbIX KOMNOHEHTOB
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SCADA KPYT — 2000

BHUMAHMUE!!!

Ecnun yctaHoBka UCP npousBoautcsa Ha komnbiloTtep, rae umeetca SCADA KPYT-
2000, To nyTb, Kyaa 6ynet ycraHaBnuBatbcs UCP, nameHutb Henb3s. Ecnu xe
SCADA KPYT-2000 He yctaHOBneHa, To Bbl moxeTe U3aMeHUTb NyTb YCTaHOBKMU
UCP.

Mpn BbIGOpPE OQHOrO M3 KOMMOHEHTOB B MNPaBOM 4YacTM OKHA OToOpaXkaeTcs ero
onucaHue.

OnucaHue 1 Ha3HaveHne ycTaHaBnMBaeMblx komnoHeHToB VICP npueefeHo B Tabnuue
B.1.

Tabnuua B.1
HanmeHoBaHMe KOMMNOHEHTa OnucaHue
Habop KOMMOHeHTOB, 0becne4MBarOLMX
Cpepna nporpaMMmnpoBaHus Cco3daHue pedakTMpPOBaHWE W KOMMUMSALUIO

oTnagky nporpamm Ha sa3bikax P60 n CT

Habop «komnoHeHTOB, obecneumBatowmnm
KoppekTHyto paboty WCP B aBTOHOMHOM
pexume (korga Ha  KOMMblOTEpe  He
yctaHoBneHa SCADA KPYI-2000)

Mopaepxka paboTbl B aBTOHOMHOM pexume

Cpefa ncnonHeHust Cpega ncnonHeHuns nporpamm KPYIOJ1
Habop KOMMOHeHTOB, 0becne4vMBarOLUX
YTUnNuTbl KOHPUryprMpoBaHUS KOHTponnepa BO3MOXHOCTb peaakTMpoBaHus B

KOHTponnepa 1 TpeHaoB

BHUMAHMUE!!!

Habop KoMnNoHeHT HeobxoaumbIx, ansa padotbl UCP B 3aBMCMMOCTH OT Hanu4yus
unu otcytctBua SCADA mMoxeT usmeHATbeA. B cnyvae, ecnu nonb3oBaTtenb
BblbepeT HegonycTUMmoe couyeTtaHue yCTaHaBnMBaeMbIX KOMMOHEHT,
MHCTanNATop COOOLIMT O HEKOPPEKTHOCTM AEMCTBUN NONb30OBaTenN .
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KPYron™., MHTErPUPOBAHHAA CPELA PASPABOTKH

1 OCHOBHBbIE MPUHLNMNbI MPOrPAMMUPOBAHUA B CPELE PASPABOTKH

"naBHble npuHUMNblI nporpammmnpoBannsa B UCP KPYTOJ1™ 3akniovatoTcsa B criegyowem:

B oaHy cpeny paspaboTkv oGbeauHeHbl cpefcTBa AN NporpaMMMpoBaHUs Ha si3blkax
oA mn CT

Mporpammbl KPYTOJ1 moryT ncnonb3oBaTb obuwime ncxogHole Tekctol CT n cxembl @B kak
B OOHOM MpoekKTe, Tak 1 B OAHOW NporpamMmme

OTnagka nporpamm, Kak aAns CTaHUUin BEPXHEro YPOBHS, TaK U AN KOHTPOSNEpPOB B OOHOM
cpege

PacwupeHHble yHKUMOHanbHble Bo3MoxXHoCcTU ®B[1, B yacTtHocTn aobasneHbl yaobHbie
©noKkM ycrnoBus 1 Lmkna

Bo3moxHOCTb nerko BknovaTb yHKumm [Monb3oBatensa (a3vikn C/C++/Delphi/...) B
onbnuoteky dyHkumn KPYIOJT ana ux BbINOMHEHUA Ha pasnuyHbix nnatgopmMax
(Windows, Linux, QNX) — koMnoHeHT «bnbnuoTtekapb KPYTIOJ1»

Bo3amMoXHOCTb pas3paboTkM MNPOEKTOB Kak [AOns CTaHuui onepatopa, Tak WM Ans
KOHTpOnnepoB

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

Paspabotunky nporpamm KPYTOJ1 pekomeHayeTcs:

Mcnonb3oBaTtb MO,D,yJ'IbeIVI noaxon npu peannsaumn passinyHbiX anroputmonB

CTpykTypupoBatb ucxogHble TekcTbl nporpamm CT u cxem ®B[ ana ypobctBa ux
NMOHUMAaHMSA N COMPOBOXAEHMS

LLInpoko ncnonb3oBaTb B KOMMEHTapUSX K MporpaMmMaM COOTBETCTBYHOLLYIO TEPMUHOMOMMI0
TEXHONOrMYeCcKMx NPoLEeccoB 1 0b6opyaoBaHus.

OcHoBHbIMK NnaTtopMmamun, Ha 6ase KOTOopbIX PYHKUMOHMPYOT nporpammbl KPYTOJ1, sensatoTcs
Ha HWKHEM ypoBHe (koHTpornnepbl) — Linux, QNX; Ha BepxHeM ypoBHe (CTaHLuuMK onepartopa) —
Windows.

1.1 3apauum, peliaemble Ha YpOBHe CTaHLUM oneparopa

Ha ctaHumm onepaTtopa, Kak npaBuso, BbINOMHATCA cnegyowme yHKUMK, peanu3oBaHHble Ha
asbike NICP KPYTOJT:

(DOpMVIpOBaHVIe M nedaTtb nevyaTHbIX OOKYMEHTOB, MPOTOKOJSIOB O0- U I'IOCJ'IeaBapVIIZHbIX
CI/ITyaLl,I/II7I, PEXUMHbIX JTMCTOB

(DOpMVIpOBaHVIe TOYEK TpeHO0B NnapameTpoB I'IOCTCbaKTyM 13 nporpamMmmbl Monb3oBatens

Cratuctnyeckas obpaboTka nokasaTenien u napamMeTpoB npouecca, NyTeM YTeHus
3HAYEeHUN 13 onepaTmBHbIX N UCTOPUYECKUX TPEHOOB

MmuTaumsa napameTpoB npouecca
YnpaeneHme obMeHoM gaHHbIMU Mexay aboHeHTamm MTK.
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1.2 3apauwm, pewaeMbie Ha YPOBHE KOHTPONepoB

TexHOMornyecknn KoHTpomnsep saBngeTca "ucrnonHutenem" camblX OTBETCTBEHHbLIX 3agdad B
cucTemMax aBTOMaTU3NMPOBAHHOIO YrpaBneHNst TEXHONOMMYECKUMM NpoLieccamu.

Ha 6ase koHTponnepa (CPBK), kak npaBuno, BbINOMHAKTCA Cnegylowmne anropuTMel,
peanu3oBaHHble Ha A3blkax MCP KPYIOJ1:

e [lpoTnBoaBapumHble 3anTbl U BNOKNPOBKM

e YnpaBneHue 3agBWKKaMu C 3NeKTponpmuBoaoM

e YnpaBneHue OTCEeYHbIMU KpaHamu

e YnpaBreHune Hacocammu

e YnpaBneHue anekTpoobopyaoBaHNeM

e YnpaBsneHue arperatamv B 06Bs3ke

e Peanusaums pacyeTHbIx 3aga4

e  YyeT HapaboTkn obopygoBaHus

e TexHu4ecKknin N KOMMEpPYECKUIN yYeT aHeproHocuTenen
e  KoMMep4yecKkun n TEXHNYECKUA y4eT TENNOBON SHEPTUN.

1.3 Bepcuun CPBK n cpeabl paszpaboTku KPYIOJl

HoBas yHKUMOHaNbHOCTb, pacwupeHne 6a30BblX TUMOB AaHHbIX WU Apyrne U3MEHEeHus, Kak
npaBuno, oTpaxarTcsl B HOBbIX Bepcusx s3blka KPYIOJT n cooTBETCTBEHHO BKIIOYAKOTCS B HOBbIE
BEPCUN CUCTEM pearibHOro BpEMEHW KOHTPOSNEPOB.
Moatomy B TekcT pykoBoAcTBa [JobGaBneHbl NpUMeYaHusi, KOTOpble  KOHKPETU3MPYHOT
MCNONb30BaHWE 3NEMEHTOB SA3blka, 3aBUCUMbIX OT Bepcuin cpeabl ncnonHenua KPYIOJ1 n CPBK.
Hanpumep:
«...Mcnonb3oBaHue rnobarnbHbIX NepeMeHHbIX He Jonyckaetca Ans nnatdopm cpeabl
ncnonHexnua KPYIOJ1 sepcum 1.0 n CPBK Bepcumn 6.5 ...»

1.4 Pexumbl pabotbl UCP KPYTOJl

NCP KPYTOJ1 MmoxeT (pyHKLMOHUPOBaTL B 2-X peXxumax:
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 pexmume B3ammogencteusa co SCADA, B npotusHom cnydae CP
KPYTOJ1 nuctannupyetcsa gnga pabotbl B aBTOHOMHOM PEXUME.

Mpun paboTte B pexume B3ammogenctemsa co SCADA B ICP gocTtynHa TpaHcnaumsi nporpaMm Kak
ansa nnatgopm BepxHero ypoBHA — Cpega ncnonHenua KPYTOJ1 sepcuin 1.0,2.0,2.1,2.2 v BbliLwe,
Tak 1 ANa KOHTPONNepHbIX NraTgopmM.

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 MEH, MnaHeNlnM WHCTPYMEeHTOB, o4 KOTOPbIMU
pacnonaratoTcA OKHa nporpamMmm nosib3oBaTernA.

CneBa pacnonaraeTcd OKHO MpoOeKkTa CO CMUCKOM nporpamMmm nonb3oBatens. OKHO npoekTa
ncnonb3dyetca A4nsa yaobctea paboTbl Nnonb3oBaTens ¢ codgaBaemMbiMy npoektamm KPYTOJ1.

B HWXHeN yacTu pacrnonaraeTcs OKHO BbiBOAa WHMOPMAaLMOHHbIX coobweHun. OKHO coaepXuT
yeTblpe BKNagku: «TpaHcnauusa» — coobleHus cpedbl pas3paboTkm O pesynbTatax TpaHCnauuu
npoekta; «OTnagka» — cooblleHnss oTnagyuka; «lMouck» — pesynbTaTbl noucka [lonb3oBaTenem
MHdopMaUMn B MpOEKTe B MPOLECCE ero pedakTupoBaHus; "PonnuHr' - otobpaeHue npoTokona
cobbiTuin (Tonbko Anga koHTpornnepa ¢ CPBK Bepcun 8.X B pexume yganeHHOW OTnagku), a Takke
BCcex coobweHnn dyHKUMA message, message2, messaged wn anemeHTa «CooblieHuney,
BblJaBaeMbIX B NpOLecCe NOoKanbHOW OTMNaaKuM NpoeKTa Ans KOHTponnepa UM cTaHuum onepaTopa.
YnpaBnsTb MOKA30M/CKPbITUEM OKHA BblBO4A MOXHO MNpyM MNOMOWM KOMaHAbl MeHio «Bua\OkHo

BblBOAA.

MHTerpmnpoBaHHas cpeaa paspadoTtkm KPYIOJ1 cocTonT 13 HECKOMNBbKMX KOMMOHEHT:
e PepakTop CTpYKTYpMpOBaHHOrO TEKCTa
e PepakTop A3blka GyHKLMOHAMNBHO-6I04HBIX AMarpaMmm
e TpaHcnaTtop nporpamm lNonb3oBartens
e  Otnaguuk nporpamm Nonb3oBaTtens.
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Pepaktop CT npegHasHaveH ansg paspaboTku nporpamm nosb3oBaTens Ha s3bike CT. Pepaktop
npegocTaBnseT nonb3oBaTento HAabop pasnNMYHbIX CEPBUCHBIX (PYHKLUMIA: NOACBETKA CUHTAKCUYECKUX
KoHCTpykummn CT, nonck 3agaHHoro oparmeHTa TekcTa u apyrue.

Pepaktop B[l npegHasHadeH pfgnsi co3gaHua M pedaktmpoBaHus cxem OB[. B npouecce
pefaktupoBaHus cxembl pegaktop DB cosgaer 6a3y [aHHbIX NporpamMmbl  NONb3oBaTens,
ucnonb3yemylo B JanbHernwem TpaHcnsatopom. Pepaktop Takke npepoctasnsiet [lonb3oBartento
Habop pasnUuHbIX CepBUCHbIX YHKLMIA: fobaBneHne, BblAeneHue, yaaneHne anemMeHToB, 3ajaHune
CBOWCTB 3rieMeHTaM u gpyrue.

TpaHCnATOp  OCYLUECTBNSAET JIEKCUYECKUA W CUHTAKCUMYECKMA aHanmM3 UCXOOHbIX Mporpamm
Monb3osatens (CT n ®B/). Pesynbtatom paboTbl TpaHCnsaTopa SABNAKOTCA UCMOMHSAEMbIE MOLYNN —

hainbl ¢ paclwmpeHnem .out — npeaHasHayeHHble AOfs 3arycka B KOHTPOMnepe WM CTaHuuu
oneparopa.

OTnapyvk npegHasHayeH ans otnagky nporpamm MNonb3oBatens. OTnagka MoXeT OCYLLEeCTBNATLCS B
LIMKIIMYECKOM UM MOLLaroBoM pexumax. o pesynbtataMm oTnagky nporpamm oopMmpyeTcs oT4erT.

BHewHnn Bung cpeabl paspaboTkm MOXKeT ObiTb HacTpoeH B COOTBETCTBUM C MNOTpPebHOoCTAMU
Nonb3oBartens.

2.1 Hactpouka naHenem MHCTPYMEHTOB U Fpynn KOMaHpA

lMonb3oBaTensbckas HacTpoWka NPou3BoAMTCA Npy noMowmn KomaHabl «HacTpouka» meHoo «Bup».
Mpun BbIGOpPE KOMaHAbI HA 3KPaH BLIBOAMTCS AManoroBoe okHO « HacTpouTb»: (PUCYHOK 2.2).

HactpouTe * Hactpownts o
MaHen WHCTRYMEHTOE l |—|:|',l|-||-|a KoMaHL ] MNanenm WHCTRYMEHTOE I'p;.'nna KoMaHa l
MaHen : Kateropum: Kronkm
O DESE@ |4
il nazHan v Tnockue KHonKu g;g:,i:im eEQ
(] MaHen: oTnaokm CHpocHTe Tparcnawms @. = B E‘ U1 ’E
MNaHens anemeHToE [~ Bonbiwwe KHOMKKA Moo _
[ MaHens TpaHcnALK 100% »| 1 @l ‘El

L WEEREE W T

BeiGepnTe KaTErOpKMIO W LUENKHWTE MO KHOMKE ANA TOro, 4Tobkl YBMASTL
ee onicaHe. MepeTallvTe KHOMKY Ha NioByio NoNocy MHCTPYMEHTOB .

Onmcanue

Metio

Omena |

PucyHok 2.2 — OkHo «HacTtpoutby. 3aknagku «MaHenn MHCTpYMEHTOB» U «["pynna komaHa»

Omaena |

2.2 Hactpowka "ropsaunx" knasuw UCP KPYTOJl

Hanbonee 4acto BbiNoNHAeMble OencTBUs B npouecce paspabotkn nporpamm KPYTOJT moxHO
UHULMMPOBAaTbL NPW MOMOLUM COYEeTaHUN Knasul. HasHaunTb coYeTaHus KnasBuLl MOXHO KOMaHOOW
«Knasnatypa» MeHio «Bua». Ananorosoe okHO "HacTpoika knaBuatypbl" npuBefeHO Ha pucyHke 2.3.
[onyckaeTca HazHayeHWe ON4 Kaxaon KOMaHObl HECKOSTbKNX PasfiMyHbIX COMETaHUN KNaBuLL.
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HacTpoika knaenatypel >
K.aTerapl; K.oraHae:
MNpaet.a Jakpeme
Bun JakpeTe NpoekT OTriena
T paHc nAuMA Hoeki
COtnanka Hoek i npoekT
K.oHTponnep Otkpemes .
DkHo OTkpEME NpOEKT SRR
Morowks MapareTphbl CTRaHULE!
MNevare UpamTe
INpenEapUTENEHEIG NPOCKOTH W
Copoc
Hogoe coyeTaHue KNAEMW,  TEKYWMHE COYETIHMA KIJBHL:
Her
QnucaHme

Brixon W= penakTopa

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

3.1 OnepaHabl

OnepaHabl SBRAKOTCA OCHOBHbIMM OBbekTamMw, Hag KOTOPbIMU BbINOMHAKTCA AEUCTBUA  Npwu
nporpaMmmmpoBaHmm Ha TexHonormdyeckoM s3bike KPYTOJl. K onepanHgam OTHOCSTCA KOHCTaHThI,
nepeMeHHble, MacCuBbI, a TakKe Bbl30Bbl DYHKLNA, BO3BpAaLLAOLWLUX OAHO 3HaYEHue.

3.1.1 Twvnbl AaHHbIX

Tvn gaHHbIX — OCHOBHAasi XapakTepucTuka onepaHga. Twvn AaHHbIX onpedensieT, Kakve 3HadeHus
MOXET NPMHUMaTb OnepaHA W Kakue AEeWCTBUMSA MOryT ObiTb BbINOSIHEHbI C €0 MCMoNb3oBaHueM. B
TexHonorndeckom a3bike KPYIOJ1 gonyckaetcsa ncnonb3oBaHne onepaHaoB cnegyowmx TUNoB.:

e Jlornyeckui. MNMpuHumaeT 3HaveHus 0 (noxb) n 1 (MCTMHA)
e LlenouncneHHbin 8-6utoBbii. NprUHMMAaET 3Ha4YeHnsa B AnanasoHe ot -128 no 127*.
e LlenouncneHHbin 16-6utoBbin. NpMHMMaeT 3Ha4YeHnsa B AnanasoHe ot -32768 no 32767.

e LlenouncneHHbin 32-6utoBbi. [MpuHMMaeT 3HavyeHWss B AvanasoHe o1 -2147483647 po
2147483647*.

e BellectBeHHbIN 32-0MTOBbIN. [MpUHUMAET MNONOXMWUTENbHbLIE W OTpUUATENbHblE 3HAYeHUs B
ananasoHe ot 1.175494351e-38 no 3.402823466e+38.

e BellectBeHHbIN 64-6MTOBbIN. [MpMHMMAET MONOXUTENbHbIE W OTpUUATENbHbIE 3HAYEHUs B
ananasoHe ot 1.7976931348623158e+308 go 2.2250738585072014e-308*.

e Crtpoka. lNocnegoBatenbHOCTb CUMBOMOB (AfIMHA CTPOKK <= 79)

e HeonpegeneHHbln TN faHHbIX. Tun  onpegensieTcsa Ha 3Tane TpaHcnauuui.  Moxet
NCNoNb30BaTbCA TOMbKO Kak BbIXoAHOW Tun CT-BblpaXeHusi. YKasaHHbI TUM LaHHbIX MOXeT
npumeHsaTbea ans nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpeabl ncnonHexnma KPYIOJI,
HayMHasa ¢ Bepcumn 2.2.

Ecnn 3HayeHMe KOHCTaHTbl, 3anMcaHHoe B LeNIoYMUCIIEHHOM dopmaTte, BbIXOAUT 3a OOnyCTUMble
npeaensl, TO OHO aBTOMaTUYECKU NPeobpasyeTcs TPAHCNATOPOM K BELLLECTBEHHOMY TUMY.

[lectBust Hag onepaHAaMy  BbINOMHSATCA C  MOMOLLLIO Onepauuid, COOTBETCTBYHOLUMX TUMY
onepaHaos.

3.1.2 KoHCcTaHTHble 3Ha4YeHus

Ons HenocpeaCcTBeHHOro 3adaHunA  KOHCTAaHTHbIX 3Ha4YeHUn B nporpammMe noJjib3oBaTend
MCcnonb3yrTCA crneayrowme npasuna.

e VICTMHHOE 3HaYeHue NOrMYecKoro Tuna NpPeacTaBnAeTcs eAUHULEN, NTIOXKHOE - HyTeM.
e LlenouncrneHHoe 3Ha4yeHne NPeacTaBnsAeTcs YUCIIOM B AECATUYHOW CUCTEME CHUCTIEHNS
e 3HayeHue BeLLEeCTBEHHOro TUMa npeacTaBneHo YACINOM C NraBaloLet TOYKOoM

o CTpokOBasi KOHCTaHTa — MOCNefOBaTENbHOCTL CUMBOJSIOB B TEKCTE NporpaMmmbl  —
3anucbliBaeTcs B BUAe "<cmpokKa cumeosios>"

Hwuxe npmnBegeHbl HeCKOJIbKO NpuUMepPOoB 3arnncn KOHCTaHT

Jlornyeckasi KOHCTaHTa 1 0
LlenoyncneHHasa KOHCTaHTa 0 18 -4
BelwlecTBeHHast KOHCTaHTaA 0.05 -84.39 1.2e3
CTpokoBasi KOHCTaHTa "cmpoka cumeosiog"
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3.1.3 [peponpeneneHHble onepaHabl

[na HenocpeACTBEHHOrO 3afaHusi KOHCTaHTHbIX 3Ha4YeHWW B Mporpamme nonb3oBaTens B A3blke
KPYI'OJ1 ncnonb3ytotca aBa NOAMHOXECTBA NpeaonpeaeneHHbIX onepaHaoB — 3ape3epBrMpOBaHHbIX
nepeMeHHbIX:
e CUCTEMHble NepeMeHHble — 3HAYEeHUSMU ITUX NEepPeMEHHbIX ABMNAITCA 3HAYEeHUS OaHHbIX
0asbl gaHHbIX peanbHoro BpemeHn KPYT-2000
e BHYTPEHHUE MNepeMeHHble — 3Ha4YeHUSAMM ITUX MEepeMeHHbIX SBMATCHA pes3ynbTaTbl
NPOMEXYTOYHbIX BbIYMCIEHUI U Oonepauui ¢ Taumepamm nporpammel lNonb3osaTtens.

3.1.3.1 CucTtemMHble NepPeMEHHbIE

CucTtemHble nepeMeHHble npegHasHayYeHbl Ans obmeHa nHdgopmaumnen nporpammbl MNonb3oBaTtens ¢
6ason gaHHbix (B) KPYT-2000.

Basza gaHHbIX KPYT-2000 cogepXuT criegyrome TUnbl NepemMeHHbIX:
e Ba — BXOAHbl€ aHAsIOroBLIE NEPEMEHHbIE

aB — BbIXO4Hble aHanoroBble NepeMeHHbIe

BA — BXOAHbIE ONCKPETHLIE NEPEMEHHbIE

OB — BbIXOOHbIE OUCKPETHbIE NEPEMEHHbIE

pPB — NepeMeHHbIE PYYHOro BBOAA.

Tun 3Ha4YEeHUN NEPEMEHHbIX «Bay», «aB» U «pPB» COOTBETCTBYET 32-OMTOBOMY BELLECTBEHHOMY TUNY,
TUN 3HAYEHUI NEPEMEHHDBIX «BA» U «AB» — NTOrMYECKOMY TUMY.

[na obpalleHns K 3Ha4YeHU0 CUCTEMHOW MNepeMeHHOW B TekcTe nporpammbl Ha 43blke CT
NCNONb3yeTCs CUHTaKCUC:

<mun nepemeHHoU B[]><Homep nepemeHHOU>
nnm
<mun nepeMeHHoU B[]>[<nepemMeHHas onepamopa yukna>]

MocneOHuii BapuaHT COOTBETCTBYET KOCBEHHOMY OOpalleHWio K MNepeMeHHOW, HOMep KOTOpOW
3agaeTcsa nepeMeHHoN ornepaTopa NocrneaoBaTenbHOCTH.

Kpome Tekyllero 3HayeHusi CUCTEMHbIE MEPEMEHHbIE XapakTepu3ylTCs 3Ha4YeHMsIMM nacnopra —
cneymnansHoro Habopa atpnbyToB. [insa obpalleHns K 3Ha4eHAM aTpnbyToB CUCTEMHBIX NePEMEHHbIX
NCNONb3yeTcs CrieayroLmMin CUHTaKene

<cucTtemMHad nepemMeHHass>.a<HomMep anM6YTa>

[MpuMepbl 3anncK CUCTEMHBIX NepeMeHHbIX 1 ux atpubyTtos: BA1 AB4 pB24 Ba3.a12 aB2.a22

B kayecTBe npumepa KOCBEHHOrO OOpalleHUs K CUCTEMHbIM MEepPEeMEHHbIM MOXHO MNPUBECTU
cnegylowmin parmeHT nporpamMmmebl;

Onai[1...10]
{

AB[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 PEe3ynbTaToB BblYMCAEHUN. [lepeMeHHble OaHHOW Tpynnbl ABNATCA rnobanbHbIMK
Ans  BCex nporpaMm, BbINOMHAEMbIX Ccpeaon wucnonHenums. CywecTBylOT criegylowme  Tunbl
NPOMEXYTOYHbIX MEePEMEHHBbIX:

®* N — NepeMeHHbIe NIorM4eckoro Tuna

e MU — NepeMeHHbIE LENOYNUCNEHHOro 16-0MTOBOrO TMNA

¢ NB — NepeMeHHbIE BELLLECTBEHHOrO 32-O6MTOBOMO TUMA.

Btopas rpynna — mailiMepHbie nepeMeHHble — 0O6beaVHSET NepeMeHHble, NpeAHa3HavYeHHble Ans
BbIMOSMIHEHNSI OMepauuin Hag TakMepaMu W XpaHeHUs KX TeKylwux 3HaveHuin. CyliecTByoT
criegytowmne TUnbl TakMepHbIX NEPEMEHHbIX:

e TC — NepeMeHHble CEKYHHbIX TalMepoB

e TM — NnepemMeHHble MUHYTHbIX TallMepoB

e T4 — NepeMeHHble YacoBbIX TaiMepOoB.

Bce 3HauyeHns TalMepHbIX NepeMeHHbIX COOTBETCTBYIOT BeLLleCTBEHHOMY 32-GMTOBOMY Tury.
ObpalleHne K 3HaYeHUsIM BHYTPEHHUX MEepPeMEHHbIX MPOUCXOAUT aHanorM4yHO OOpaLLeHuio K
3Ha4YeHUsIM CUCTEMHbIX NepeMeHHbiX. [Mpu nporpammupoBaHum Ha s3blike CT  ucnonb3yeTcs
CUHTaKCuC:

<mun nepemMeHHoOU><HoMep rnepeMeHHo>
nnm
<TuUnN nepemMeHHoON>[<nepemMeHHasa onepartopa LuKna>|

lMocnegHwni BapumaHT COOTBETCTBYET KOCBEHHOMY OOpalleHut0 K NepeMeHHOW, HOMep KOTOpOM
3agaeTcsa nepeMeHHon onepaTopa nocrefoBaTenbHOCTH.

MpuMepb! 3anmcy BHYTPeHHUX nepemeHHbix: nn1 ne4 nu24 tc12

Mpumepbl hopmaToB NpeacTaBeHNA BPEMEHN:

e T1C1 =15.50 — 3Ha4eHune Tanmepa Ne 1 paBHo 15.5 cek.

e TM3 = 15.50 — 3HayeHune Tamepa Ne 3 (15 ¢ nonoBuHOM MUHYT) paBHO 15 MUH.30 cek.

e T44 =15.75 — 3HaveHue Tanmepa Ne 4 (15 n % yaca) paBHo 15 yac.45 MuH.
KonunyecTtBo BHYTPEHHUX NepeMeHHbIX B nporpamme [lonb3oBaTens:

e nB,nu, nn—c1no9999

e TC,TM, T4—c 1 no 1024.

B kayectBe npuMmepa KOCBEHHOro obpalleHus K BHYTPEHHWUM MNepemMeHHbIM MOXHO MpUBECTU
cnegyowmn pparMeHT nporpammbl

Onai[1...10]
{

nB[i]=0
}
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3.1.4 OnepaHabl, onpefensemble Nofb30BaTENEM

Mpn nporpammmnpoBaHuM Ha TexHonormdeckom dAsbike KPYTOJ1 nonb3oBaTtento npegocTaBnsercs
BO3MOXHOCTb 00ObsBNATE COOCTBEHHbIE KOHCTaHTbI, MEPEMEHHbIE M MACCUBbI, UCMONb3YA ANS HUX
yAo6HbIe MMeHa B KOHTEKCTE pellaeMon 3agaqn.

3.1.4.1 KoHcTaHThbI

KOHCTaHThI npeagHasHa4veHbl and yﬂ,O6CTBa MCMNONb30BaHMSA KOHCTAHTHbLIX 3HAYEHUN N MOBbILEHMUS
YATAEeMOCTU TeKCTa NnporpamMmmbl.

O6paLueH|/|e K 3Ha4€HNIO KOHCTaHTbl B TEKCTE MporpamMmbl NponCcxognuT no ee MMeHW.
KoHcTaHThl aBnsTca onepaHaamMmun OOCTYNHbIMW TOJTbKO ANA YTEeHUA.
KoHCTaHTbI MoryT ObITb KaK NOKanbHbIMMW, TaK U rNobanbHbIMMU.

BO3MOXHOCTb CO3daHMS M pedaKkTUpOBaHMs cnucka rnobarnbHbiX KOHCTaHT obecnednsaeTcs
pPedaKTopOM CroBapsi UHTErPUPOBaHHON cpeabl pa3paboTKu.

JlokanbHas KoHCTaHTa o0b6bsABNAETCA B CeKuum OOBLSABMNEHUA BHYTPWU nporpamm, npoueayp unu
yHKUUIA, HanucaHHbIX Ha A3bike CT, nNu B cnoBape nokarnbHbIX KOHCTAHT NporpaMM, npoueayp unm
YHKUMI, BLINOMHEHHbIX Ha A3blke PB/], ¥ AOCTynHa TOMbLKO Nporpamme, npoueaype unu oyHKLuun, B
KOTOpOW OHa 06bABEHa.

Mpw nporpammupoBaHun Ha s3bike CT MCNonNb3yeTcsi CUHTaKCKC BMAA:

KoHcTaHTbI

Hauano

<cnucok obbsieneHul>
KoHeu

Cnuncok o6bsBNEHNUI COOEPXKUT KOHCTPYKLMM BMAA:
<mun GaHHbIX> <UMSI KOHCMaHMbI> = <3Ha4YyeHue>

JonyckaeTtcs 06bsaABNEHME KOHCTAHT NOrMYECKOro, LEeNTOMUCIIEHHONO 1 BELLLECTBEHHOIO TUMOB AAHHbIX.
[na ykasaHus Tna gaHHbIX UCMONb3YTCA COOTBETCTBYOLWME KntodeBble cnosa “flor", "Llen", "Llen8",
"Len16", "Llen32", "Bew" "Bew32", "Bewi64", "Ctp". YUncno B KOHLE KMNo4eBOro crioea ob6o3HayvaeT
pas3psagHOCTL COOTBETCTBYHOLWEro Tuna AaHHblX. Tunbl gaHHbix "Uen" u "LUen16", "Bew" n "Bew32"
3KBUBAIIEHTHbI.

@ BHUMAHUE!!!

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

B kavectBe npuMepa OOBbSABMEHMS U MCMNOMb30BAHUS KOHCTAHTbl MOXHO npmnBecCTU CHGD,yIOLU,I/IVI
(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 NpefoCcTaBnsieTcsl BO3MOXHOCTE 0ObABMNEHUS
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.

Bo3aMOXHOCTb cO3OaHMs U peaakTUpoBaHUS crnvcka rnobanbHbiX NepeMeHHbiX obecneynmBaeTcs
pe[aKTOpOM CoBaps MHTErpUpPOBaHHOW cpefbl pa3paboTKu.

JlokanbHaa nepemeHHas o6bABMSETCA B cekumm O6bSBNEHWA BHYTPU Nporpamm, npoueayp wunm
YHKLUMIA, HAaNUCaHHbIX Ha A3blke CT, Unu B cnoBape NokasnbHbIX NEPEMEHHbIX MporpamM, npoueayp
unu yYHKUMA, BbINOMHEHHbLIX Ha 43blke ®B[, W OOCTynHa TONbKO nporpamMme, npouenype vnu
dYHKUMN, B KOTOPOW OHa 06bsABMEHa.

Mpun nporpammupoBaHnm Ha a3bike CT ncnonb3yeTcst CUHTaKcUC Buaa:
MNepemMeHHble
Hauano
<cnucok obnbsieneHul>
KoHewL

Cnuncok 06bsBNEHNI COOEPXNUT CrieaytoLimne KOHCTPYKLMN
<mun OaHHbIX> <UMS NepeMeHHoU>
nnm
<mun daHHbIX> <UMSI NepeMeHHOU> = <Ha4aJlbHOe 3Ha4eHue>

Honyckaetca ob6bsBnNeHMe nepeMeHHbIX FOrMYeckoro, LEerIOMUCIEHHOrO M BELLECTBEHHOrO TUMNOB
OaHHbIX. [na ykasaHus TMna faHHbIX UCNOSb3YHTCS COOTBETCTBYHOLWLME KhtoveBble cnosa "flor",
"Uen", "Uen8", "Uen16", "Len32", "Bew" "Bew32", "Belww64". Yncno B KoHLE KMHOYEBOro crnosa
0603HavaeT pas3psiAHOCTb COOTBETCTBYHOLLErO TMNa AaHHbIX. Tunbl gaHHbix "Uen" n "Uen16", "Bew" n
"Beww 32" akBMBaANEHTHbI.

Ob6palLeHne K 3Ha4YeHNO NepeMeHHON B TEKCTE NporpamMmmbl MPOUCXOAUT NO ee UMEHMW.

B kayectBe npumepa 0OBSABMEHMS M UCMOMb30BaHUSI NEPEMEHHON MOXHO MPUBECTM CreAyoLLIMM
dparmMeHT TekcTa NporpaMmbl:

MepemMeHHble

Hayano
Bew, sum =0
KoHeuny
Onai[l1..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 aneMeHTamMmu TEXHOJTOrm4ecKkoro A3bIKa, npegHasHa4YeHHbIMU an4
OAHOBPEMEHHOIo XpaHeHnsA HECKOJIbKMX 3HA4YEHUN.

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 BHYTPW Nporpamm, npouenyp
nnn YHKUUA, HanucaHHbiX Ha a3blke CT, unuM B croBape NoKasnbHbIX NEPEMEHHbIX Mporpamm,
npouenyp wnm yHKLMIA, BbINONMHEHHbIX Ha A3blke PB[l, 1 gOCTyneH TonbKO nporpamme, npoueaype
nnm yHKUMN, B KOTOPON OH OOBbABIEH.

[onyckaetcs 00bsABNEHME MAaCCMBOB JOMMYECKOro, LIEMNOYUCIIEHHOMO 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
0003HavaeT paspsagHOCTL COOTBETCTBYIOLLErO TUNa AaHHbIX. Tunbl gaHHbiX "Llen" v "Uen16", "Bew" n
"Belwu32" skBnBaneHTHbl. B kBagpaTHbIX ckobkax ykasblBaeTCa 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 ClNyYyae KOCBEHHOrO OOpalleHUsl K 3rieMeHTaMm, HoMepa KOTOpbIX 3a4alTcs NepeMeHHOM
onepaTopa uukna:

<ums1 Maccuea>[<nepeMeHHasi ornepamopa uu:ma>]

Hymepaums 3neMeHTOB MaccmMBa Ha4YMHAETCs C eANHULLbI.

B kayecTBe npumepa OObBLABMEHMS M WCMOMbL30BAHUS MacCMBa MOXHO MPUBECTM ClEAYHOLMIA
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 UCronb3ylTCcA MPY KOCBEHHOM OOpalleHUM K CUCTEMHBLIM U BHYTPEHHUM MNepeMEHHbIM,
anemMeHTam MaccvBa, a Takke B KauyecTBe OonepaHOoB AOCTYMHbIX TOMbKO ANS YTeHUs.

3.2 Onepauuun u onepaTopbl
Onepauun onpeaensaioT 4eNCTBUSA Hag AaHHBIMU U UCNOSb3YHTCHA B BbIPAXKEHUSIX.

Onepatopbl NpeacTaBnstoT coBON KOHCTPYKUMM N3blKa, M3MEHSIOLME 3HaYeHWst ornepaHaoB Mnu
ynpasnsitome nocrnenoBaTenbHOCTbH 06paboTK AaHHBbIX.

K onepamopam, u3smeHsitoWUM 3Ha4YeHUsi ornepaH0os, OTHOCHATCS onepaTop npuUcBanBaHus WU
onepaTopbl BKMOYEHUS/BbIKIIOYEHUS TaliMEPOB.

K ynpaensitowum ornepamopam OTHOCATCS YCIOBHbIA oOnepaTop, ornepaTtop LUMKNa M ornepatop
[IOCPOYHOrO 3aBepLLEHUS.

3.2.1 Onepauun

Onepauun, UCMoNb3yeMble B BbIPAKEHUSIX, BbINOMHAOT OEUCTBME HaL OAHUM WUnu  OBYMS
onepaHaamy 1 OPMUPYIOT Pe3ynbTUPYIOLLEE 3HAaYEHNE, KOTOPOE MOXET UCMONb30BaTbCA B APYrnx
BbIPaXKEHUSIX UMW onepaTopax.

YHapHbIMA SIBMSILOTCA Ornepaunn, BbIMOSNHAKWWE OEACTBME Haa odHuM onepaHaom. B sasbike CT
YHapHOW onepaunm coOOTBETCTBYET CUHTAKCUC:

<cumeoJi ornepayuu> <onepaHd>

BrHapHbIMK ABRAOTCA onepauuun, 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 TPpU rpynnbl:

e  ApudmeTuyeckue 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 Lleno4yncrneHHbin, BeLEeCTBEHHbIN.
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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
Lleno4ncneHHblin, 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 cpenbl ucnonHeHna KPYIrOJl no Bepcumn 2.2 cooTBeTCTBYET TUMNY ONEepaHAoB,
ana nnatgopm CPBK, HauMHasa ¢ Bepcuu 8.0, n cpeabl ncnonHenusa KPYIOJl, HauuHas ¢
Bepcun 2.2 — COOTBETCTBYET TUMY onepaHAa ¢ Haubonbluen pasmMepHOCTbIO UIU [JOJTKeH
MMEeTb TUN C 60MblUel Pa3MEepPHOCTbLIO, YeM TUMbI ONepaHAoB BbIPaXeHMUs!.

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™ — gns 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™ — ans CPBK, HaunHas ¢ Bepcum 8.0,

NCP KPYTIOJl, HaunHaa ¢ Bepcum 2.2

PaBHO = BuHapHasi Jlornyeckmin, LenovYnNCNeHHbIN, BELLECTBEHHbLIN

He paBHo # BuHapHas Jlormyeckmin, LLeNnoO4YNCNEHHbIN, BELLLECTBEHHbIN

*—B YKa3aHHbIX onepaunax 3HavdeHune norn4eckoro Turna MHTepnpeTnpyeTca Kak ueroe 8-6uTtoBoe
3Ha4YeHune.
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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
Wckntovatowwee 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 | MakcmmanbHbIN
YMHOXeHue, geneHme
Cno)eHue, BblMUTaHNE
Onepaunn cpaBHeHNS
Jlornyeckoe U
Nckntovatrowee NI
Jlornyeckoe NI MuHUManbHbIN

[ns SBHOroO ykasaHusi NpyopuTeTa BO3MOXHO MUCMONb30BaHME KPYribiX CKOBOK.

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

OKBUBAareHTHoe BblpaXeHne C ABHbIM yKa3aHUEM NnpunoputeTa C NOMOLLbH KPYITibIX CKODOK mmeeTt
BUA;
(ne1 > 10) & (ne1 < 20)

3.2.2 OnepaTop npucBanBaHus
OnepaTop npucBavBaHua obecneuynBaeT opMUpPOBaHME HOBOro 3HaveHusi onepaHpa. CuHTakcuc
npuceavBaHus Ha a3blke CT nmeet BuA;
<onepaHO-npuUeMHUK> = <ornepaHO-UCMOYHUK U/lU 8bIpakeHue>
B kadectBe onepaHga-npMemMHuKa MOryT WCNONb3oBaTbCA [AOCTYNHblEe An1S 3anucu aTpubyTbl

CUCTEMHbIX MEPEeMEHHbIX, NepeMeHHbIe U 3NeMeHTbl MacCMBOB BCeX BUAOB. VcknoveHnemM ABnsaTca
nepeMeHHble onepaTopa LuKna.

B kayecTBe MCTOYHMKA BO3MOXHO MCMONb30BaHMe Mobbix onepaHaos.
Mpymep onepaTopoB NpMcCBaMBaHMUS:

A1 =1

ne1 = nB2 + nB3

3.2.3 OnepaTopbl BKMOYEHUS/BBIKITIOYEHUS TalMepoB

Onepauus BkMYeHUs Tanmmepa obecrneynmBaeT Hadvano oTcyeTa BpPEMEHW COOTBETCTBYOLLEN
TanMepHOn NnepeMeHHoNn:

Bkn <nepemeHHasi matumepa>

Onepau,vm BbIKITFOMEHUA Taﬂmepa 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 COOTBETCTBYHOLUEN

TaMepHON NepeMeHHOMN.

B kauecTtBe npnMepa MOXXHO NpuUBECTHU (bpaFMeHT nporpamMmmbl:

Bkn Tc1
Ecnu (tc1 > 20)

{

Tc1=0

}

Ecnmtc1 =0

{
Onai[2...10]

{

Bkn TcJi]
}
}

Ecnn tc1 >=10

Ons i[2...10]
{

Bbikn Tcli]

}
}

3.2.4 YcnoBHbI onepaTtop

YcnoBHbIn  onepatop obecneynBaeT BbIGOP BbLIMNOMHSEMbIX OMepaTopoB B 3aBUCMMOCTM  OT
pesynbTaTta BblMUCIEHNS YCIOBHOIO BblpaXeHus:.

YcnoBHoe BbipaXkeHne JOSMKHO BO3BpaLLaTh pe3ynbTaTt NIorM4eckoro tmna.
CuHTaKcuc ycrnoBHoro onepaTopa Ha si3blke CT nmeeT Bua;

Ecnu <noeuyeckuli onepaHd usiu ycsioeHoe ebipaxxeHue>

{

<cnucok onepamopoe>

}

MHave_Ecnu <smoauyeckuli onepaHd usiu ycsioeHoe 8bipaxKeHue>

{

<CMucokK ornepamopoes>

}

NHaue

{

<CMucokK ornepamopos>

}
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Cnuncok onepaTopoB cekumm "Ecnn” BbINOMHAETCA NpyM MCTUHHOCTM COOTBETCTBYIOLLENO FIOrMYecKoro
onepaHga WnuM YCMOBHOMO BbIpaXeHus (pe3ynbTaT BblYUCIEHUA paBeH eauHuue), nNpu 3TOM
onepartopbl Apyrnx cekumn (MHave_Ecnu, MiHaye) He BbINONHAOTCS.

B cnyyae noxHocTu (paBeHCTBa Hyni) ycnosust cekumm "Ecnn" npoBepsieTca anbTepHaTMBHOE
ycriosue B cekumm "MHauve Ecnn". [JonyckaeTcsa ncnonb3oBaHWe HECKonbkux cekuun "UHade Ecnn'.
Ecnun ycnosue cekuumn "MHaye_Ecnn" UCTUHHO, BbIMNOMHAETCA CMNCOK OnepaTopoB COOTBETCTBYIOLLEN
cekuun, B MPOTMBHOM Criydyae aHanornyHoiM obpasoM MpoBepsieTCs anbTepHaTUBHOE YCMOoBME B
cnegytowen cekuum "Have Ecnun".

Cnmcok onepaTtopoB cekummn "MHade" BbINoNHAETCa B Cryvyae JIOKHOCTU YCMOBUIN BCEX NpeablayLLmX
ceKkuun.

Cekumsa "Ecnu" asnsetca obs3atenbHon. OcTanbHble CEKUUN MOTyT 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
}
WUHaue
{
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). MpounnioctpupyemM gaHHOe OTNIMYME Ha crieaylowemM 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 4Yero
BbINOJIHAETCS JIOrMYeckoe yYMHOXEeHMe Nosy4eHHOro pesynbTaTta U nepeMeHHon nn3

NUCP KPYI'OJ1 1.0: TpaHcnsaTop BocnpuHumaet ycrnosue nnl = nn2 & nn3 Kak BbipaxeHue nnl =
(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 Liare LMKna OOHO 3HayYeHue U3 3a4aHHOro
MHOXEeCTBa 3Ha4YeHui (Ha NepBOM Luare uukna — nepBoe 3HayeHne nepemMeHHoW, Ha BTOPOM — BTOpoe
nT.a.).

MNepemeHHble onepartopa LuKna MoryT NpMHMMaTh TOMbKO LIENOYUCTIEHHbIE 3HaYeHNsa B AnanasoHe oT
0 no 32767.

[ns onepaTopa uukna B a3bike CT npeayCcMOTPEH CrieayroLnn CUHTaKCUC:

Ona <ums nepemMeHHoOU 1>[<cnucok 3Ha4YeHul>], ... , <ums nepemeHHoU N>[<cnucok
3Ha4YeHuu>)

{

<CIMUucoOK oriepamopoe>

}

Cnucok 3HavyeHun CoOepXUT 3Ha4vyeHus, nepevncrieHHble 4epe3 3andatyl. B cnucke Takke
AOonycKaeTcsl 3afjaHue OuanasoHOB 3HaYeHW, Npu 9TOM YKa3biBalOTCA HadanbHOE W KOHEeYHoe
3Ha4YeHus, pasgefieHHble MHoroToumem "...".

é BHMMAHMUE!!!

KonuyecTBO wWaroB LMKNa onpegensieTc KONMYeCTBOM 3HA4eHUMW MepeMeHHbIX oneparopa
uMKna.

KonuyecTtBo 3HayeHWl, NPUHMMaAEMbIX MNepeMeHHbIMU omnepaTopa LMWKNa, AOMKHO ObiTb
OAWHAKOBbIM.

[NepemeHHble onepaTtopa nocrefoBaTernbHOCTU MOTYT UCNONb30BaTLCHA BHYTPU HEro Al KOCBEHHOro
obpaweHua (T.e. ANS MCNONb30OBaHWS B KayecTBe WHOEKCA) K CUCTEMHbIM U BHYTPEHHUM
nepemMeHHbIM, 3NIEMeHTaM MaccuBa, a Takke B KadecTse ornepaHaoB AOCTYMHbLIX TOMbKO ANS YTeHUS.
BeinonHeHne onepaTopa nocnefoBaTenbHOCTU MOXEeT OblTb 3aBepLleHO [OCPOYHO C MOMOLLbIO
onepatopa «lpepBaTb».

Hwxe B kayecTBe Npvmepa npuBedeH parMeHT NporpamMmbl C UCMONb30BaHMEM onepaTopa Lukna.

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

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

3.2.6 OnepaTtop AOCPOYHOro 3aBepLUEHNs

BbinonHeHne onepartopa OOCPOYHOro 3aBepLUEHUSI NMPUBOANT K HEMEANEHHOMY BbIXOAY U3 TeKyLuewn
nporpamMmmel, npouenypbl Unn dyHkumm. B a3bike CT gaHHOMYy onepaTopy COOTBETCTBYET KIoYeBoe
cnoso Bbixog.

Mpumep ucnonb3oBaHua onepatopa Beixoa npuseaeH B onucaHun npoueaypsb! (nogpasgen 3.5).
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3.3 KommeHTapuu

B Tekcte nporpamMmmbl Ha A3blke CT umeeTcs BO3MOXHOCTb MCMOMb30BaHUA Kak OOHOCTPOYHbIX, TaK U
MHOTOoCTPO4YHbIX KOMMEHTapUEB.

OaHoCTpOYHbIE KOMMEHTapUK 3anncbiBaoTCs B opme
: <meKkcm oOHOCMPOYHO20 KOMMEHMapusi>

MHOrocTpoyHble KOMMEHTapUK 3annceiBaoTCa B hopme

(*
<meKcm MHO20CMpPOYHO20>
<KOMMeHmapusi>

")

3.4 Mporpamma

MNporpamma aBnsetca 6a30BON  KOHCTPYKUMEN TEXHOMOrMYECKoro sAsblka MporpammmnpoBaHums
KPYTOJl.

BbinonHeHne nporpaMmbl MPOM3BOAMTCA Ha KaXOoM LuKne o6paboTkM B cpede WUCMONHeHUs
KOHTpOMMepa uUnu ctaHumu oneparopa.

Mporpammbl  BbINOMHSAOTCA 6e3ycrnoBHO. WcknoyeHneM SIBNSieTCs  MCMONb30BaHWe CUCTEMHOM
(PYHKLUM «BbI3OB» B NMporpaMmmax, UCMofHsieMbIX B KOHTPOIepe.

,D,J'IFI onpeageneHna nporpaMmmbl Ha A3blKe CT ncnonb3yeTcA CﬂG,EI,yIOLLl,MIZ CUHTAKCUC:

Mporpamma <ums npozpamMmbI>
Hauyano
<J/I0KanbHbIe 06bsIeIeHUsT>
<crnucok onepamopos>
KoHeun

Cekumsa nokanbHbIX 00BbABNEHNI coaepxunT 00BbABNEHUS NOSNb30BATENBCKUX KOHCTAHT, nepemMeHHbIX
nnn maccmeoB. [laHHasi cekuus aBnsieTcs Heobs3aTeNnbLHON.

[MoBeaeHne nporpamMmmbl onpegenseTcs nocrnegosaTefbHbIM BbINOTHEHMEM OMEpPaToOpPOB CreayoLwmx
rnocne cekummn nokarnbHbIX 0ObsABNEHUNA.

Mpymep NpocTon NporpamMmel:

Mporpamma Main
Hauvano

message("Hello world!")
KoHel

3.5 Tpoueaypa

Mpouenypa SBNsSieTCS NOrMYecky 3aBepLUEHHON YacTbo NporpamMmmbl.
Mpouenypa He NPUHUMAaET U He BO3BpALLAET 3HAYEHWIA.
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[ns onpenenexns npoueaypbl Ha a3bike CT Mcnonb3yeTcsa crneayrowmin CUHTaKCUC:

Mpoueaypa <umsi npouyedypbI>
Hauano
<JI0KalNbHble 06bsI8/IeHUS>
<Ccrnucok onepamopos>
KoHel

Cekunsa nokasnbHbIX 00bABNEHNI coaepXuT 00bABNEHNSA NONb30BATENBCKMX KOHCTAHT, nepemMeHHbIX

MM MmaccmBoB. ,D,aHHaFI CeKuna ABnAaeTcA Heobs3aTeNbHON.

MNMoBeaeHue npoueaypbl onpeaenseTcs nocneaoBaTernbHbIM BbINONHEHWEM ONeEPaToOpPOB.

B oTtnuune ot nporpamm, npouenypa HuKorga He BbinonHseTcs 6e3ycrnioBHO. [Ans BbINONHEHUSA
npoueaypbl ee Heo6xoaNMO BbI3BaTb U3 KaKOM-NMOO nporpamMmbl, PYHKUMM UM ApYyron npoueaypsbl.
BbI30B npoueaypbl OCYLECTBRSETCA N0 ee HauMeHOBaHUI0 oTAeNbHbiM onepaTtopoM. CHUHTakcuc

orepaTtopa Bbi30Ba npoLieaypbl creayowuin: <ums npouyedypbr>

B kayecTBe npumepa oObSIBNEHUS U Bbl30Ba MPOLEAypbl MOXHO MPUBECTM CreayloLwwuii TeKCT Ha

a3bike CT:

Mporpamma Prog

Havano
(* BbizbiBaem npouenypy *)
Proc

KoHel

Mpoueaypa Proc
Havano

nBl1=nB1+1
KoHel

Mpumep ncnonb3oBaHus onepartopa "Beixog" B npouenype:

Mpouenypa Test_Proc
Hauvarno
Ecnu Inn1

{

Bbixop

}
nB1=nB1 +1
KoHel

Mpumep BbI3OBa Npouenypbl Ha a3bike OB[;
Hrea npoue mypex

Z DZKR03

A3BIK CTPYKTYPUPOBAHHOI'O TEKCTA - CT

3-17



SCADA KPYT — 2000

3.6 ®yHKUUN

®yHKUMS, Kak U Npoleaypa, SBMsSeTCs NOrMYeckn 3aBepLUEHHON YacTbio NPorpamMmb.

B otnuuue ot npouenypbobl OYHKUMA MOXET NpUHMMAaTb M BO3BpaLlaTb 3HayYeHus (VIMeTb BXOOHblE U
BbIXOOHbIE napameprl).

[ns onpegenerHna doyHkumn Ha sa3bike CT Mcnonb3yeTcsa cneayrowmin CUHTaKCUC:

DYHKUMA <ums pyHKUuuU>
BxopaHble_llepemeHHble
Hauvano
<cnucok obwsisneHuls>
KoHel,
BbixogHble_[lepemeHHble
Havano
<crnucok obbsesieHUl>
KoHel,
Hayano
<JIoKaJ/lbHble 06 bsA8/IeHUsT>
<crnucok onepamopoe>
KoHeu

Ona nepegaun B YHKUMIO NapaMeTpoOB WCMNOMb3YKTCS MepeMeHHble, OObSABMEHHbIE B CeKuuu
"BxogHble_[lepeMeHHble". Ecnu yHKUMS He NpuHUMaeT napameTpoB, AoMyckaeTcs OTCYTCTBUE
OaHHon cekumun. [Ina o6bsaBneHnss BXOAHbIX NEPEMEHHbIX MCNOSMb3YEeTCA CMHTAKCMC Buaa:

<mun 0aHHbIX> <UMS rnepemMeHHol>
nnm
<mun OaHHbIX> <UMSI NepeMeHHOU> = <3Ha4eHue Mo yMOoJIYaHU0>

B kayectBe BXOAHbIX MapamMeTpoB [AOMYyCKAETCA WCMNOMb30BaTb MEPEMEHHbIE  JTOTMYECKOTO,
LIENIOMUCIIEHHOTO U BELLECTBEHHONO TUMOB AaHHbIX. [N ykasaHus Tuna [OaHHbIX MepeMeHHOW
NCNonb3ylTCA COOTBETCTBYIOWME KtoveBble cnosa "flor", "Uen", "Uen8", "Llen16", "LUen32", "Bew"
"Bew 32", "Beww64".

é BHUMAHMUE!!!

Tunbl gaHHbiX Bew64, Llen8 u Llen32 MoryT 6b1Tb Mcnonb3oBaHbl Ans nnargpopm CPBK,
HayuHasa ¢ Bepcum 8.0, n cpeabl ucnonHeHuns KPYIrOJl, HaunHasa ¢ Bepcum 2.2.

é BHUMAHMUE!!!

Ecnu 3HayeHue BXOQHOro napameTpa npu Bbi3oBe (PYHKLUUM He Oblno cpopmuMpoBaHO B
Bbi3blBalwOlWen nporpamme unuM He 3agaHo [lonb3oBaTenem SIBHO, TPaAHCNATOP A3blka
KPYIOJl ncnonb3syetr B KkayecTBe 3Ha4eHUs TaKOro napameTpa 3HayeHUe NO yMOJIYaHUIo,
3apaHHoe B cekuum "BxogHble_llepemMeHHble"

BoaBpat 3Ha4yeHun M3 yHKLMM obecneymBaeTcsl C MOMOLLbIO NEePEMEHHbIX, 0ObABMEHHbBIX B CEKLUN
"BbixogHble _[lepemeHHble". Ecnn yHKUMA He BO3BpallaeT 3HaAYeHW, OOMNYyCKaeTcs OTCYyTCTBME
[aHHOM cekumn. BbeixogHble nepemMeHHble 0ObSBMAITCS aHanorm4yHoO BXOAHbIM:

<mun GaHHbIX> <UMS NepeMeHHoU>
nnm
<mun GaHHbIX> <UMS NNepeMeHHOU> = <3Ha4YeHue 10 YMOJTHaHUI>
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@ BHUMAHUE!!!

3HayeHne no ymon4yaHuw B cekumum "BbixoaHble_llepemeHHble" obGecneunBaeT
MHMLMANU3aLumnIio COOTBETCTBYHOLLEN BbIXOAHOW NepeMeHHOMN.

Cekuns nokarnbHbIX 00bABNEHNI cogepxnt 00BbABNEHNSA NONb30BaTENBbCKUX KOHCTAHT, nepemMeHHbIX
unm maccmeoB. [laHHas cekumsa aBnsieTcs Heobs3aTeNnbHON.

MoBeneHne (byHKLI,VII/I onpenendaeTcAa BbllMoJIHEHNEM ONnepaTopoOB.

AHanormyHo npouenype, GYHKUMA HUKOrga He BbINOnHseTca 6e3yCrioBHO U MOXET TOSbKO
BbI3bIBATbCA M3 MporpamMmm, npouenyp wnu apyrux yHkumi. CuHTakcuc Bbi3oBa PYHKUUW MMeeT
cnegylowmin Bna;

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

MopsagoKk nepeyvncneHnss BXOAHbIX MapamMeTpoB COOTBETCTBYET MOpsSaKy OObBbSBNEHUS BXOAHbIX
nepemMeHHbIX npu onpegeneHnn yHkuun. Ecnn kakme nmbo n3 BXOOHbIX MEPEMEHHbLIX YHKLUK
NPUHUMAIOT 3HAYEeHWE NO YMOSYaHMI0, AOMYCKAETCA OCTaBMsATb COOTBETCTBYOLLME NO3ULMN B CMIMCKE
nycTeiMu. B 3TOM crnyyae 3HaYeHne No yMOMYaHUo UCMNorb3yeTcsa B Ka4ecTBe napameTpa.

Boaspat 3Ha4eHun 13 QyHKLMMN MMEET HECKOSTbKO OCOBEHHOCTEN:

e Ecnu BbI30B (PyHKLUMM OCYLLECTBIAETCA OTAENbHLIM ONEPaTopoM, PaCMONOXEHHbIM B CMUCKe
onepaTtopoB, TO BCe BoO3Bpalwaemble QYHKUMEN 3HAYEHUS WFHOPUPYKTCA — (PYHKUMSA
BbI3blBaeTCA Kak npoueaypa!l

° Ecnu (*)yHKLlI/IFl BO3Bpawiaet OAOHO 3Ha4deHue, TO BbI30B Takomn (1)yHKL|,I/II/1 MOXeT
ncnonb3oBatbCA B KadecCctBe onepaHoga C TUNOM [OaHHbIX, COOTBETCTBYWOLLMM TUNy
BO3BpalLlaemMoro 3Ha4yeHus

o Ecnu dyHKUMA BO3BpaLlaeT HECKOSNbKO 3Ha4YeHun, TO Ons UX NonyvyeHust Heobxoaumo
ncnonb3oBaHne ocobon dopmbl onepaTopa npucBamBaHus. B 3ToM onepatope nepemMeHHbIM-
NPYEeEMHMKaM MPUCBaMBalOTCA 3HAYEHUS pe3ynbTaToB Bbl30Ba (PYHKUMU. CUHTAKCUC Takoro
ornepaTtopa npuceanBaHnsa UMeeT BUg,

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

ﬂOHyCKaeTCﬂ OCTaBNATb NYCTbIMX NO3NLNN B CMUCKE NEepeMeHHbIX. 31K no3nuum COOTBETCTBYIOT
nepemMeHHbIM, BO3BpallaeMble 3Ha4YeHNA KOTOPbIX HE MHTEPECYIOT Monb3oBaTens.

Kpome dyHKumi, onpegensembix nonb3oBatenem Ha Asbike KPYIOJ1, cywecTByloT yHKUMW,
BCTPOeHHble B Cpefny WCMNOMHEHUs, KOTOpble MOryT Bbi3blBaTbCs M3 nporpamm [lonb3oBatens
aHanornyHbiM obpasom.

Mpumep ncnonb3oBaHUs PyHKUUKN Ha a3blke CT:

Mporpamma Test

Havano
(nn1, nn2, nn3) = CpaBHeHune(nB1, NB2)
nB3 = nB4 + MyAdd(nB5, nB6)

KoHel

®PyHKUMA CpaBHeHUe
BxopHble_llepeMeHHblIe
Ha4yano
Bewy 3HavyeHune1
Beuy 3HayeHne2
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KoHel

BbixogHble_[lepeMeHHbIe
Havano
Jlor 6onble =0
JNlor paBHO =0
Jlor meHblue =0
KoHewL
Hauano
Ecnu 3HavyeHne1 > 3HayeHune2
{
6onblue =1
Bbixon

}

Ecnu 3HaveHne1 < 3HauyeHue2
{
MeHblle =1
Bbixop
}
paBHO = 1
KoHeun

®dyHKkuma MyAdd
BxogHble_llepemMeHHblIe
Hauvano
Bew vall
Bewy val2
KoHew
BbixogHble_llepemeHHble
Hauvano
Bew, res
KoHel
Hauvano
res =vall + val2
KoHel,

Mpumep BbI3oBa yHKLMM B A3blke PB[:
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3.7 «lMeperpy3ka» Bbi3oBa (PyHKLUMN

HaunHaa ¢ 6ubnunotekn sepcum 2.0, B a3bike «KPYTOJ1» nosBunocb MHOXeCTBO (DYHKLUIN, KOTOpbIe
peanusyloT Of4HY U Ty Xe ornepauuto BblIYMUCIIEHUS, HO C pasnNUYHbIMK TUNamMu AaHHbIX. Hanpumep:
Add_i8 — cnoxeHne uenbix 8 6utoBbix uncen, Add_il6 — cnoxeHue uenbix 16 GUTOBbLIX Yucen,
Add_r32 — crnoxeHune BeWecTBEHHbIX 32 OUTOBbLIX YNCEN U T. 4.

PyHKUMIO, KOTOpas peanuayeT onepaumio Ans KOHKPETHbIX TWUNOB AaHHblX, GyaemM HasblBaTb
munu3uposaHHou (Hanpumep, Add_i8).

Ans cobniogeHns yHWKanbHOCTU UMEH dyHkumi B a3blke «KPYTOJl» npuHATO cornaweHue, 4to
MMEHa TUNU3NPOBaHHbIX YHKUMM OyayT mmeTb CcydddUKC, COOTBETCTBYHOLUMW TUMY AaHHbIX, C
KoTopbiM paboTaeT pyHKunsA. Cydpdunkcy CoOOTBETCTBYET CUHTAKCUC:

_<TUN JaHHbIX> <pa3mMep AaHHbIX>

Tabnuua cooTBeTCTBUA TUMOB AaHHbLIX 1 CydhdUKCOB NpUBEAEHA HUXKE.

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

Llen8 _i8 _u8

Llen16 _i16 _u16
Len32 _i32 _u32

[na ynobctBa nonb3oBartens B UHTerpupoBaHHown cpede Asblka «KPYTOJl» paspaboTaH MexaHu3m
«riepeapy3Ku» 8bl308a MUNU3UPOBaHHbIX yHKyul. CyTb 3TOr0 MEXaHM3Ma 3aKryaeTca B TOM, YTO
Monb3oBaTenb MOXET ANSA Bbl30Ba Onepatopa BblYMCIEHMS BbIpaXeHUN ykasaTb 0606weHHoe ums
(6e3 cydukca) hyHKkunn 1 onepaHabl, Tpebyemoro Tuna. Hanpumep, 4na CnoXxeHus Lenbix Yncen —
Add (5, 2), ons cnoxeHus BelecTBeHHbIX — Add (2.5, 1.2).

B npouecce TpaHcnauum NnporpaMmbl HA OCHOBaHUM UMEHWU (OYHKLIMK, TUMOB BXOAHbLIX NapamMeTpoB U
MX KONMUYECTBa TPAHCNATOP pellaeT Kakyld QYHKUUIO KOHKPETHO BbI3BaTb W MOACTaBMNsSET B
NCNOMHAEMbIV KO BbI30B COOTBETCTBYHOLLEN TUNU3NPOBAHHOW (DYHKLINN.

B cny4ae ecnu TpaHCnNATOP HE CMOXET HaWTW COOTBETCTBYIOLLYIO TUMU3MPOBAHHYK (YHKUMIO, TO
OyaeT BblgaHo coobueHne 06 owmnbke 1 ncnonHaembl kog He ByaeT chopMUpPOBaH.

@ BHUMAHUE!!!

MexaHu3M neperpy3ku Bbi3oBa paboTaeT TONbKO AN TUNU3UPOBAHHbIX (PYHKLUNA, KOTOpbIe
MMeEIoT:

¢ OpuHakoBble 0000LLEeHHbIe NMeHa
¢ OpunHakoBOe KONMMYeCTBO BXOAHbIX NapaMeTpoB
e OaMHaKOBbIA TN BXOAHbIX NapaMeTpoB.

[Npuymepbl Bbl3oBa PYHKUNK Ha a3blke CT:

Myt =Add(,1) . C ucrnorb3oBaHNeM MexaHu3Ma rneperpysku Bbi3oBa
Ie1 = Cnox(1.1, 2.2) :C MCMOfb30BaHNEM MEXaHU3Ma neperpyskn Bbi3oBa
lNu1=Add_u16(1,1) :6e3 ncnonb3oBaHNeEM MexaHN3Ma Neperpy3kn Bobl3oBa

IMe1 = Cnox_e32(1.1, 2.2) :6e3 ucnonb3oBaHNEM MeEXaHN3Ma Neperpy3k1 Bbi3oBa
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B asbike PB[] BXOAHbIE KOHTaKTbl «neperpyXeHHom» yHKunn ByoyT oTobpaxkaTbCs, Kak KOHTaKTbI
HeonpenenéHHoro Tmna (0OTMeYeHbl 3Be3004K0N):

3.8 Anro6bnok

Anrobnok, aHanornyHo npoueaype W YHKUUU, SBRASIETCA JIOMMYECKU 3aBEPLUEHHOW YacTbio
nporpammei.

Anrobnok, Takke Kak U (PyHKUMS,, NPMHMMaeT BXOAHble W BO3BpallaeT BbIXOAHbIE MNapameTpbl.
HecmoTpsi Ha CXOACTBO C (pyHKUMEN, anrobnoK CyweCTBEHHO OTnnMvaeTcs OoT Hee. B oTtnuuve ot
dyHKUMM, anrobnok obnagaeT CnocoOHOCTbO  3anOMMHATb CBOE BHYTPEHHEE  COCTOSIHME,
cchopMMpoBaHHOE NPU €ro BbI30BE, @ TakkKe UCMNONb30BaTb 3TO COCTOSIHME MPU NOBTOPHOM BbI30OBE.
BHyTpeHHee cocTodHMe anrobnoka onpegensieTcs 3HayYeHUsIMUM €ero  JloKasnbHbIX W BbIXOAHbIX
nepemMeHHbIX, a Takke BHYTPEHHUM COCTOSIHUEM BbI3bIBaEMbIX U3 HErO APYrMx anrobrnokos. 3HavyeHus
BXOAHbIX NEepEeMEHHbIX anrobrioka He onpeaensaT ero BHYTPEHHEro COCTOsIHMSA (M cneoBaTenbHO He
3anoMMHaroTCs), T.K. OHU (POPMUPYIOTCS 3aHOBO MPU KaXKA0M BbI3OBE anroboka.

@ BHUMAHMUE!!!

ABTOmMaTuuyeckaa Hymepauusa anroonokoB HE noppepxuBaetca ana nnatdopm CPBK
Bepcum 6.5, 7.0 n cpegbl ucnonHenna KPYIroOJ sepcum 1.0, 2.0.

B cBA3M ¢ HanMuMeMm BHYTPEHHEro COCTOSIHUSI anroboka, Ans naeHTUdMKaLum 3Toro CoOCTOSIHMS Npu
BbI30BE JOMKEH YKa3blBaTbCsl JOMONHUTENbHbIV NEPBbI NapameTp — HoMep anrobnoka.

Anrobnokn moryt 6bITb CUCTEMHBLIMW, T.€. BCTPOEHHbIMM B OMOMMOTEKY cpeabl MCMOSTHEHUA, WU
nonb3oBaTtenbCckumn, paspabaTtbiBaembiMn [Nonb3oBatenem WCP KPYITOJl Ha TexXHONorn4eckmx
asbikax CT nnu ©b[.

Onsa onpegenenunsa anrobnoka Ha a3bike CT Mcnonb3yeTca crnegyowmnin CUHTaKCUC:

Anrobnok <ums pyHkyuu>
BxogHble_llepeMeHHble
Hauvano
<crnucok obwsieneHull>
KoHewL
BbixogHble_lMepeMeHHble
Hauyano
<crnucok obnseneHul’>
KoHewL
Hauano
<JIoKaJ/lbHble 06 bsIe/IeHUsT>
<Cnucok onepamopoe>
KoHel,
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CuHTaKcuc onpegeneHus anrobnoka oOTnMyaeTcs OT CUHTaKkcuca onpefeneHus PyHKUUM TONbKO
3aMeHOW KIno4YeBoro crioBa « DyHKUMA» Ha KIoYeBoe CroBO « ANro6riok».

CuHTakcuc Bbi3oBa anrobrioka MMeeT CrieayoLnn sug;
<ums anz2obnoka>(<Homep anzobnoka 1>, <napamemp 1>, <napamemp 2>, ... , <napamemp N>)

BosBpat 3HaueHui 13 anrobnoka HNYEM He OTNNMYaeTCH OT BO3BpaTa 3Ha4YeHu 13 OyHKUUN.

3.9 ABTOMaTM4eckasi Hymepauusa anroo6y0KoB

fBHOe 3apjaHMe Homepa anrobsioka npu ero Bbi3oBe TpebyeT OT nonb3oBaTensd TaTenbHOro
KOHTPONS OTCYTCTBMS HeXenaTenbHOro NOBTOPHOMO Bbi30Ba anrobnoka ¢ O4HMM U TEM Xe HOMEPOM.
[na ycTpaHeHuMs BO3MOXHOCTM BO3HUKHOBEHWUsI NOAOOHbIX HexenaTenbHblX addektoB B VCP
KPYTOJ1 peanu3oBaHa aBTOMaTuieckas Hymepauus anrobnokoB. [ns  aBTOMaTMYeCKOro
dhopMmnpoBaHUA HOMepa OH NPOCTO He yKasblBaeTCsi NpU BbI3oBe anrobnoka (npy nporpaMmmmupoBaHum
Ha sa3blke B[] COOTBETCTBYIOLMIN BXO OCTAETCHA HENOAKIMIOYEHHbIM).

Ecnu nonb3oBaTtenbckuii anrobrnok coaepkuT Bbl30Bbl APYrMX anroGroKoB ¢ aBTOHyMepaLuunen, To npu
BbI30BE [OaHHOro anrobrnoka ¢ pasHbIMM HoMepamu obecrneymBaeTcs OTCYTCTBME COBMAAEHUS
HOMEPOB BIIOXXEHHBIX anro6r1oKoB.

@ BHUMAHUE!!!

ABTOmMaTMuyeckaa Hymepauusa anrobnokoB HE noppepxuBaetca ana nnatdopm CPBK
Bepcuim 6.5, 7.0 n cpeabl ucnonHeHust KPYIroJl sepcum 1.0, 2.0.

MpuMep ncnonb3oBaHus anrobrnoka Ha si3blke CT:

Mporpamma Test
Hauvano
: fIBHOe 3apgaHune Homepa.
nn1 = denutensYactotbi(1, nn2)
: ABTOMaTuyeckasa Hymepauums.
nn3 = JenutenbYacToTblI(, Nn4)
KoHel

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

MepeMeHHble
Hauyano
Ior dp
KoHeL
¢p = NPp(, BX)
BbIX = (!BbiX & ¢p) | (BbIX & !pp)
KoHeL
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3.10 Mpumepbl nporpaMmm Ha A3bike CT

Mpumep 1. losnpoBaHue Mo 3Ha4YeHU0 MTHOBEHHOIO pacxoda

Heobxoaumo, ynpaensis OTCeYHbIM KranaHoMm, nogaBaTth Yepes kaxable 3 MUHYTbI 403y pacTBopa
(V), 3apgaHHy0 TEXHOMOroM — ONepaTopomM.

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

CprKTypa CUCTEMbI 0O3NPOBaHUA:

(41
Ba1 L me 1
— 1
NMPOrPAMMA Doza
HAYAINO
Ecnunn1=0 : BKnoyeHme c4eTYnKoB BPpEMEHMN
{
Bkn tm1 : B nepBom npoxoae npouenyps! (M11=0 cdnar nepsoro npoxoaa)
Bal1= 60 : TM1 - cyeTunK BpemeHu naysa 3 MUHYTbI
Bkn Tc1 : TC1- cyeTunK BpeEMEHM TakTa UHTerpaumm
nni=1
}
Ecnu t™m1> 3.0 : MpoBepka OKOHYaHUA nay3bl 3 MUHYTHI
{
™1=TMm1- 3.0 : Cbpoc Tarimepa nay3abl ¢ y4eToM 3agepku umkna Mpll
as1=1 : dopmupoBaHmne komaHab! "KnanaH oTkpbITh"
}
Ecnu 1c1> 3.0 : NpoBepka OKOHYaHWS 3TanoOHHOro TakTa 3 cek
{ : AN NHTerpaummn TekyLlero 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
{
Ecnu gB1=1 : MNpoBepka BbINOSTHEHUSA OO3bI
{
nB3= nB3- pB9 : Onpepgenenne ownbKkM 403kl ANA y4eTa B criegyoweM TakTte
as1=0 : ®opmupoBaHue KomaHabl "KnanaH 3akpbITb"
}
}
}
KOHEL
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Mpumep 2. KanbkynaTtop Ans 3Ha4eHUn YacoBbIX TPEHO0B

HeoGxoaumo onpedenuTb CyMMapHbIA pacxof pacTBopa 3a YyKasblBaeMblli  TEXHOSOroM-
onepaTtopoM UHTEpPBan BPEMEHU, ECNN U3BECTHbI pacxodbl 3a Kaxabli Yac B CyTKax.

OnepaHabl:
nB101- nB124 — pacxoq pacTBopa 3a Kaxablin 4ac CyTOK
pB11 — aCTpOHOMUYECKOE BpeEMSA Havana onpegeneHns cyMmmbl (py4HON BBOL)
pB12 — aCTPOHOMMYECKOE BPEMSI OKOHYaHMS onpegeneHnsi CyMmmbl (py4HOW BBOA)
nB9 — pes3ynbTaTt (CyMMapHbI pacxof 3a ykasaHHbIN nepuog,)
NMPOrPAMMA summa
HAYAIO
Ecnu pB12> 0.0 : Bxog B onpegeneHue cymmbl, Mo BBOAY BPEMEHU
{
ne1=0
ne9= 0.0
AOna hF[101...124] : Cnucok nepemeHHbIx MB101-MNMB124
{
nB1=nB1+ 1 : dopmunpoBaHme BpemMeHu CyTok ¢ 1 no 24 vyac gns
. KaXxgoro npoxopda onepatopa "Ona"
Ecnu nB1> pB12 : MNouck Yyaca okoH4YaHWs onpefeneHns CyMmbl
{ . ANg Bblxoda u3 npouenypsl "summa"
pB12=0.0
BbIXO[L
}
Ecnu ne1> pB11 : MNouck 3agaHHOro UHTepBana BpeMeHU
{
nB9= nB9+ nB[hF] : OnpegeneHne cymmbl 3a 3a4aHHbLIN UHTEpPBan
}
}
pB12= 0.0
}
KOHELU

Mpumep3. Nonck OTKIOHEHUI OT 06LLEN TEHAEHLUUN N3MEHEHWIN 3HAYEHWI

HeoGxoaumo onpenenuTb napameTpbl, HECOOTBETCTBYHOLUME OOLWein TeHOAEHUUM W3MEHEHUS
3Ha4YeHWUI No rpynmne TEXHOOrMYECKM CBA3aHHbIX NapaMeTpoB (HarpeB KoTna).

®YHKLMIO BbIMOMHATL 40 OOHAPYKEHWUSA 5-TU «OTKIMOHMBLLMXCS» NapamMeTpoB.

[na npoBepkM nporpaMmmbl 3anporpamMmupoBaTb MMUTATOP 3HAYEeHWA napamMeTpoB rpynnbl
(npoueaypa "otnagka").

OnepaHabl:
Ba21 - Ba32 - rpynna napameTpoB C obLlen TeHOeHUMEN NBMEHEHNS
pB10 — KONMMYeCTBO OTKITOHMBLUNXCS NMapaMeTpPoB OT 00LWEeN TEHAEHUNN
pB20 — MPOLEHT AONYCTUMOrO OTKNOHEHUS OT cpefHero 3Ha4deHus
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NMPOrPAMMA poiskl
HAYAJIO0

OTnaaka
Ecnu pB10< 5.0
{
Onail[l...12]
{
nB2=0
nB3=0

Ana i2[21...32]

{
Ecnu nn[i2]=0
{

nB2= nB2+ Ba[i2]

nB3=nB3+ 1
}
}

ne4= nBs2 /nB3

nB5= nB4 *(1.0- pB20/100.0)

: OnpepeneHne cpeaHero 3Ha4YeHust no rpynne

: BbI30B 0TnagovHon npouenypbl
: NpoBepka Ha 4OMNYCTMMOCTb BbINOSTHEHUS PYHKLMK

: OpraHusaums npoxogos npouenypbl "poisk1”
: MNpun gocpoyHoM BhIxo4e 13 npouenypsbl "poisk2"

: Mposepka hnara HapyweHns TeHaeHun
: Cymma [OCTOBEPHbIX 3HAYEHUN

: Uncno cnaraembix

: CpeaiHee 3Ha4yeHue Mo rpynne napameTpoB
: HWKHSS rpaHmua 4onycTMMbIX 3HAaYEeHWUIA B rpynne

ns6= nB4 *(1.0+ pB20/100.0) : BepxHasa rpaHMLa OONYCTUMbIX 3HAa4YEHUI B rpynne

poisk2
Ecnu nn33=0
{
BbiXon
}
}

}
KOHEL

MPOLUEQYPA poisk2
HAYAIO
nn33=0
pB10=0
Ana i3[21...32]
{
Ecnu Bali3]> nB6
{
nn33=1
}
Ecnu Ba[i3]< nB5

{
nn33=1

: BbizoB npouenypsbl "poisk2"
: Bbixog u3 npouenypbl "poisk1" no otcytcteuio pnara nn33

: IpepbIBaHNA npouenypsbl "poisk2"

. AHanus TEeKyLnX 3Ha4YeHUN Ha OOCTOBEPHOCTb

: MNouck HapyLleHna TeHAeHUMM HOBbIM NapamMeTpoM
: [MpoBepka HapyLLeHNa BepXHEN rpaHunLbl TEeHOEHLNN
: ®nar npepbiBaHNg Npouenypsbl

: [poBepka HapyLUeHUs HWXKHEW rpaHnLbl TeHOEeHUUN

: ®nar npepbliBaHUsi NpoLeaypbl
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}
Ecnnnn33=0
{
nn[i3]=0 : Copoc hnara HapyLleHnsa TeHAEHUUN
}
MUHaue
{
Ecnu nn[i3]=0 : Bxog onst HOBOro HapyLUeHNsa TeHOeHLnK
{
nn[i3]=1 : dnar HapyLlleHus TeHaeHunn
BbIXO4 : Bo3BpaT Ha nepepacyeT cpeaHero 3Ha4deHus
}
UHaue : O6paboTka paHee 06HapPY>KEHHOro HapyLUEeHUs
{
pB10=pB10+1 : MNoacyeT dnaroB HapyLLeHUn
nn33=0 . Cbpoc chnara npepbiBaHUS
}
}
}
KOHEL
NMPOLUEAOYPA Otnagka
HAYAITO
Ecnn nn39=0 : CtapToBasi MHMUManu3auus 3Ha4YeHun
{
nn39=1
Bkn Tc1
pB20=1.0 : MNpoueHT paspelueHHoro oTknoHeHns = 1 %
}
Onai4[21...32] : dopMupoBaHue TeKyLLNX 3Ha4YeHun Ba21-8a3?2
{
Ba[i4]= Ba[i4]+ 0.05
}
Ecnu 1c1> 60 : BHeceHne BO3MyLLEeHUA s ABYX NepeMeHHbIX
{
Tcl=0
Ona i5[22,30]
{
Ba[i5]= Ba[i5]*1.015
}
}
KOHEL
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3.11 ®dopmanbHoOe onucaHue rpammaTuku sasbika CT

[aHHbIn pa3gen cogepXut opmanbHoe onucaHne rpammMmaTukm TexHonornyeckoro sisbika KPYIOJl B
dopme bakyca-Haypa.
TpaHcnaTop nporpaMmm Ha sa3blke KIYTOJ1 snseTcst HeYyBCTBUTENbHBbIM K PEFMCTPY CUMBOJIOB.

[MpoeKT COCTOUT M3 NPOM3BONIBHOIO KONMYECTBA ONpeaeneHni nporpamm, npoueayp 1 yHKUUNR.
project ::= {program | procedure | function | algoblock}

OnpegeneHne nporpammbl HauymMHaeTca knoyeBbiM cnosom NMPOMPAMMA, 3a KOTOpbIM CreayloT ee
naeHTudukatop (Mnu nvsi) n 6ok onepaTopos.
program ::= TIPOI'PAMMA' identifier statement_block

OnpegeneHne npoueaypbl HaunHaeTcs knoyeBbiM cnosom NMPOLEOYPA, 3a koTopbiM criegytoT ee
naeHTudukatop (Mnu nvsi) n 6ok onepaTopos.
procedure ::= TIPOLUEOYPA' identifier statement_block

OnpepgeneHve @yHKUMM HadmHaeTca knodesbiM crnosoM OYHKUWMA, 3a koTopbiM criegyoT ee
naeHTudukatop (MnNn nmA), cekuns obbABNEHWA BXOAHbLIX MNEPEMEHHbIX, CeKuns obbaBneHumn
BbIXOAHbIX NepeMeHHbIX 1 610K onepaTopos.
function ::= 'OYHKUWA' identifier

[inputs_declaration] [outputs_declaration] statement_block

Onpegenenne anrobrnoka HaudnHaeTcst kniodeBbiM crioBom AJITOBJIOK, 3a koTopbIM criegyloT ero
naeHTnpukatop (Mnn nmsa), cekumss o6bABNEHUA BXOAHbIX MNEPEMEHHbLIX, CeKuMs OoObsBNEeHUN
BbIXOAHbIX NepeMEHHbIX 1 6510k onepaTopoB.
algoblock ::= 'AINFCOBJIOK' identifier

[inputs_declaration] [outputs_declaration] statement_block

Cekuus 06 BbABNEHUN BXOAHbIX nepemMeHHbIX HayMHaeTcH KrntoYeBbIM CrnoBoM
BXOOHbLIE_NEPEMEHHbIE, 3a koTOopbIM crieqyeT CnMCOoK 06 bABNEHMI NEPEMEHHBIX, OrPaHNYEHHbIN
kntodeBbiMy crioeamm HAYAJTIO n KOHELL.
inputs_declaration ::=

'BXOOHbIE_MNMEPEMEHHBbIE' 'HAYAIQO' var_declaration_list 'KOHEL]'

Cekuus 06bABNeHUN BbIXOAHbIX nepemMeHHbIX HayMHaeTcA KrntoyeBbIM CNOBOM
BbIXOOHbIE MNMEPEMEHHbLIE, 3a koTopbiM cregyeT ChnMcoKk OOBbABMAEHUA  MEPEMEHHDIX,
orpaHuyeHHbln knoveBbiMu cnosamu HAYAINO n KOHEL,.
outputs_declaration ::=

'‘BbIXOOHbIE_MNMEPEMEHHBIE' '"HAYAIO' var_declaration_list 'KOHELJ

Bbrnok onepaTopoB HauvMHaeTca kntoveBbiM crioBoMm HAYAJIO, 3a KOTOpbIM criegylT CrhmMcok
nokarnbHbIX 0OBSABMEHUN U Janee CNUCoK onepatopoB. Briok onepaTopoB 3aBepluaeTcs KyeBbiM
cnosom KOHELI.
statement_block ::=

'HAYAIO' local_declaration_list statement_list 'KOHEL|'

Cnncok nokanbHbIX OOBABMEHUN COAEPXKUT MNPOMU3BOSIBHOE KOMMYECTBO CEKUMA OObSABNEHWUI
NOKanbHbIX NePeMEHHbIX U KOHCTaHT.
locals_declaration ::=

{local_vars_declaration | local_constants_declaration}
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Cekunsa obbsBnNEeHMI nokasnbHbIX NEePEMEHHbIX HaymMHaeTcs knodesbiM cnosom NMEPEMEHHDBIE, 3a
KOTOpbIM criegyeT CNUCOK 0O6bsABAEHNIA NEPEMEHHbIX, OrPaHMYEHHbIN krtodeBbiMu crioBamm HAYAJIO
n KOHEL.
local_vars_declaration ::=

TIEPEMEHHbIE' 'HAYAJIO' local_var_declaration_list 'KOHEL]'

Cekumsa oOBbSABMEHU mNoOKanbHbIX KOHCTAHT HaduHaeTcsa knodveBbiM cnoBoMm KOHCTAHTHI, 3a
KOTOpbIM crnegyeT CrMCOK OOBbSABMEHUA KOHCTAHT, OrpaHuyeHHbIn knodesbiMu cnosamm HAYAIIO n
KOHELL.
local_constants_declaration ::=

'KOHCTAHTBI' 'HAYAJIO' constant_declaration_list 'KOHEL]'

Cnncok 06bSIBNEHWI NEPEMEHHbBIX MOXET coaepXaTb NPOM3BOSTbHOE KONMYECTBO OObABIEHUNA.
var_declaration_list ::= {var_declaration}

O6bsaABneHve nNepeMeHHON COCTOUT U3 chneuudukaTopa Tuna nepeMeHHOW, 3a KOTOpbIM CreaytoT
noeHTndmKaTop MMeHN nepemMeHHon, HeobsizaTenbHOe HavarlbHOEe 3Ha4YeHWe U CMMBOJN NepeBoaa
CTPOKM.

var_declaration ::= type_name identifier [init_value] end_of _line

Cnncok oOBbABMEHUN NOKanbHbIX MEPEMEHHbIX MOXEeT coaepXaTb MNPOU3BOSIbHOE KONMUYECTBO
06 BbSABNEHUIN NEPEMEHHbBIX 1 MBCCUBOB.
local_var_declaration_list ::=

{var_declaration | array_declaration}

O6bsiBNeHME MaccmBa COCTOUT U3 cneumdukaTopa Tuna AaHHbIX MaccuBa, 3a KOTOpbIM criegyet
naoeHtucpmkatop ero wumeHu. [locne wageHTUdUKATOpPa cregyeT KOHCTaHTHOE BbIpaXeHne B
KBagpaTHbIX CkobKax, KOTopoe onpegenseT pasmep Mmaccuea.
array_declaration ::=

type_name identifier '[' expression ']' end_of line

Cnncok 06bSABNEHUIN KOHCTAHT MOXET coepKaTb NPOM3BOSIbHOE KONMYECTBO O0BbABNEHUN.
constant_declaration_list ::= {constant_declaration}

OO6bsBNEeHMEe KOHCTaHTbl COCTOMT M3 MAEHTMdUKATOpa TUMa KOHCTaHTbl, 3a KOTOPbIM CreaytoT
NOeHTNMKaATOP MMEHM KOHCTaHTbl Ha4YanbHoOe 3Ha4YeHne 1 CUMBON NepeBoaa CTPOKM.
constant_declaration ::=

type_name identifier init_value end_of_line

Cneuudukatopammn TMNOB OaHHbIX ABNSAOTCA KnoveBble cnosa J1OIN, LIES, LENS, LEN16, LEN32,
BELL, BEL32, BELL64 n CTP, koTopble 0603Ha4at0T pasnmyHble TUMbl AaHHbIX.
type_name ::="T10I" | 'UEN" | 'UENS' | 'UEN16' | 'UEN32' | 'BELW' | 'BELW32' | 'BELU64" | 'CTP

HavanbHoe 3HaveHue onpegenseTcs 3HaKOM pPaBeHCTBA, 3a KOTOPbIM CrefyeT YMCIIOBOE 3Ha4yeHune
KOHCTaHTbI.
init_value ::= '=' constant_literal

Cnuncok onepaTopoB COCTOUT U3 NPOU3BOSLHOIO KONM4YecTBa onepaTopos.
statement_list ::= {statement}

B kauecTBe onepaTopa MOryT UCMonb30BaTbCs creayolme anemeHTsl a3blika CT: BbI30B npoueaypsl,
BbI30B (PYHKUMW, oMnepaTop BbIXOAa; onepaTop AOCPOYHOrO 3aBEpLUEHWs; OnepaTop BKYEHUs
TaiMepa, onepaTop BbIKMOYEHUS Tarmepa; onepaTop MNpUCBauBaHWSA; YCIOBHLIA oOnepaTtop U
onepaTop nocrneaoBaTeNbHOCTH.
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OOMHOYHBIN NepeBo, CTPOKM ABMNSIETCSA NYCThbIM ONePaToOpPoM, KOTOPbIA UTHOPUPYETCS TPAHCASATOPOM.

statement ::= end_of_line |
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 obecneynsBaeTcsi C NOMOLLBIO 3anucu ee naeHTudukaTopa.
procedure_call ::= identifier

OnepaTopy BbIXOA4a COOTBETCTBYET KITHOYEBOE CITOBO BbIXOA,.
return_statement ::= 'BbIXOL'

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

[enictBne Hag TanMepom npeanonaraeTt ABe onepaumm — ero BKAYEHWE U BblKNoYeHue. [nsa aTtoro
ncnonbayTcs knodesble crnosa BKJT n BbIKII.
timer_action ::="'BKN' | 'BbIK'

B kayectBe onepatopa npucBavBaHWS MOXET WCMNONb30BaTbCHA KOHCTPYKUMS, COCTOsLWaa W3
anemeHTa fA3blka, AOCTYNHOro Ans 3anncu, 3a KOTOpbIM CrieayeT 3HaK paBeHCTBa U apudmMeTnyeckoe
BblpaxeHne. Takke B kayecTBe onepaTtopa MnpucBavMBaHWUS MOXET MCNOMb30BaTbCA KOHCTPYKUMS,
ncnosnb3yemasi npu Bol3oBe (pyHKLMN, BO3BpAaLLAOLLEN HECKOMBKO 3HAYEHUN.
assignment_statement ::= lvalue '=' expression |

‘(' function_return_parameter_list ")' '=' function_call

[ns BbI3oBa PYHKUMM UCMONb3YeTCa 3anucb naeHTUudukaTtopa UMeHU PyHKUMM U criMcka BXOAOHbIX
napameTpoB B KPYrfbIX CKOOKaXx.
function_call ::= identifier '(' function_input_parameter_list ")’

Cnncok BXOOHbIX NapamMeTpoB PYHKLUN COOAEPXKUT napameTpbl, NEPEYNCIIEHHbIE Yepes 3anATyHo.
function_input_parameter_list ::=
function_input_parameter {,' function_input_parameter}

B kauyectBe BXOOHOro napameTpa MOXET MCMONb30BaTbCs BblpaXeHWE WM CTPOKOBAs KOHCTAHTA.
Ecnu BbipaxxeHne oTCyTCTBYET — MCNOSb3YETCH 3HAYEHME NapameTpa No YMOMYaHMIO.
function_input_parameter ::= [expression | string_literal]

CrnncokK BbIXOAHBLIX NAapamMeTpoB PYyHKLUMU COAEPXKMUT NapameTpbl, NepedncrieHHble Yepes 3anaTyio.
function_return_parameter_list ::=
function_return_parameter {',' function_return_parameter}

B kayecTBe BbIXOQHOro NapameTpa MOXeT UCMONb30BaTbCA ANEMEHT A3blka, AOCTYNHbLIN AN 3anucu.
Ecnun Takon aneMeHT OTCyTCTBYET — 3Ha4YeHUe BbIXOAHOro napaMmeTpa yHKLMN UTHOPUPYETCS.
function_return_parameter ::= [lvalue]

YCcnoBHbIN onepaTtop HauvvHaeTcda knodveBbiM crioBom ECJIA, 3a KoTopbiM crnegytoT ycroBHOE
Bblpa)keHue, CNMCOK ONepaTopoB B hUrypHbIX CKOOBKax 1 anbTepHaTMBHOE YCIOBUE.
if _statement ::=

'ECJIIN" expression '{' statement_list '} else_statement
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AnbTepHaTnBHOE ycnosme MoxeT oTcyTcTBoBaTb. B cekumsax MHAYE ECJIN ucnonb3yetcsa 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 1 CIMCOK OnepaTopoB B OUrypPHbIX 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}

Ob6bsABNeHVe nepemMeHHOW onepaTopa LUMKNa COCTOUT W3 uaeHTudukatopa, 3a KOTOpbIM B
KBagpaTHbIX CKOBKax HaxXOAUTCSA CMCOK 3HAYEHUN.
for_var_declaration ::= identifier '[' for_var_value_list '

Cnncok 3HayeHM MepemMeHHON ornepaTopa UMKNa COAEPXKUT 3HaYeHMs, NepeyvnUcreHHble 4epes
3anAaTyto.
for_var_value_list ::=

for_var_value_element {',' for_var_value_element}

B kayecTBe 3HayeHus nNepemeHHOM onepartopa LuMKna MOryT UCMoNb30BaTbCs OAHO 3HAYEeHWe wunm
JnanasoH 3Ha4YeHun.
for_var_value_element ::= for_var_value |

for_var_value '..." for_var_value

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

OnepaTtop AOCPOYHOro 3aBepLUEeHUsI BbINOMTHEHMST onepaTopa LuKna.
break statement ::= TIPEPBATbD'

ApndmeTryeckoe BbipakeHne, B KOTopoM normdeckoe I obnagaet MMHUManNbHbIM NPUOPUTETOM.
expression ::= or_expression

Jlornyeckoe UJTA ¢ npMopnuTteToM, MEHBLUUM, YeM Y fiornyeckoro U.
or_expression ::=
and_expression | or_expression '|' and_expression

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

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

Onepauusi CroXeHWst UNU BbIYUTAHUS C MPUOPUTETOM MEHBLUMM, YEM Y Ofnepauui YMHOXEHUS U
AerneHus.
add_sub_expression ::= mult_div_expression |
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add_sub_expression ('+' | -") mult_div_expression

Onepaunss yMHOXEHUS WnuM [eneHnss C MNPUOPUTETOM, MEHbLUMM, MO CPaBHEHUIO C YHApPHOW
ornepauuen.
mult_div_expression ::= unary_expression |

mult_div_expression (*'| /") unary_expression

YHapHasi onepauns U3MEHEHWs1 3Haka UM MHBEPCUM NOrMYECKOro 3Ha4YeHNS.

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

MepBn4HOE BblpaXeHne, B Ka4eCTBE KOTOPOro MOXET MCNOMb30BaTbCA OPYroe BblpaXXeHne B KPYribiX
ckobkax unu onepang.

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

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

krug_variable_attribute | function_call | constant_literal

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

krug_variable | krug_variable_attribute

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

krug_variable_type '[' identifier ']’

ATpnbYT CUCTEMHON NEPEMEHHON.
krug_variable_attribute ::= krug_variable ".A" index

Twun BHYTPEHHEN NN CUCTEMHOMN NEPEMEHHON.
krug_variable_type ::=
krug_system_variable_type | krug_internal_variable_type

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

Twn BHYTPEHHEN NepeMEHHON.
krug_internal_variable_type ::=
TB" | "M | '1J1" | timer_variable

Tun TanmepHoOn NepeMeHHOoN.
krug_timer_variable_type ::= "TY' | 'TM' | 'TC'

AneMeHT Maccysa. BbipaxeHve B kBagpaTHbIX CKOOKax JOMKHO BO3BpaLLaTb KOHCTAHTHOE 3HaYeHne
UNu ABMATLCHA NapameTpoM orepaTopa nocrefoBaTensHOCTU.
array_element ::= identifier '[' expression ']’

WHaeke, ncnonb3yemblvi AN 3ajaHusa HoMepa BHYTPEHHEN U CUCTEMHON NepeMeHHON.
index ::= integer
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Yucnosasa KoOHCTaHTA.
constant_literal ::= signed_integer | real

CTpokoBasi KOHCTaHTa.

nn

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 'Y

NaoenTudumkatop, cocroswmn mns Oyke, uMdp M CUMBOJIOB nogqepkmBaHus. 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 ::="\nn" | "\n'

Jlekcnyeckuin  aHanusaTop TpaHcnATopa OOMMKEeH WrHopuMpoBaTb Peructp CUMBOMOB  TeKCTa
TpaHCNUMpyemMoun 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 NPorpaMMUCTy CTPOUTL MPOrpaMmy U CrOXHble MNpouedypbl, UCNOMb3ys
cyuiecTByowne pyHKUMM U3 noctaBngemon 6Gubnmnotekn, n cBA3bIBaTb UX C APYrMMU dNeMeHTaMu
OB[1 npn 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 CTOPOHax NPsIMOYrofibHUKa 0603HaYeHbl BXOAbI (Cresa) u
BbIX0OA4bl (cnpaBa) 6noka

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

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

CBs3b Mexay 6rnokamy ob6o3HavaeTcs Kak NMHUA CBA3M, UayLas OT KaKoro-rnmbo BbIXO4a OOHOro
6roka k kakomy-nmbo Bxoay Apyroro 6roka (pucyHok 4.1.2).

Bamox1 Barox2

[ F—— L]

PucyHok 4.1.2 — O6wun Bng cBasn mexagy 6rnokamm

C OAHOro BbIXOA4A MOXET WCXOAUTb HECKOSbKO JMHUM CBS3W, a Ha Kaxablh BXOO MOXET
nogaBaTbCA TOJ1IbKO OAHa JIMHUA CBA3N.
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4.2 JneMeHTbl A3bIKa
4.2.1 KoHcTaHTa

KoHcTaHTa — ©Onok (pucyHok 4.2.1), KOTOpOMYy npucBamMBaeTCa Kakoe-nubo 3HadeHue
nonb3oBartend. ATO 3Ha4YeHNE NoJaeTcs Ha Bxo4 Kakoro-nmbo gpyroro 6rioka. KoHcTtaHTa Bcerga
MMEET TOSbKO OAMH BbIX04, U MOXET NMETb 3HAYEHME CIEAYIOWNX TUMOB: BELLECTBEHHLIN 32 nnm
64-6utoBbi, Luenbi 18-,8- nnu 32-6MTOBLINA, NOrMYECKUI, CTPOKOBDIN.

Hora xoHCTANTHI

A

PucyHok 4.2.1 — bnok «KoHcTaHTa»

4.2.2 BblpaxeHue CT

BoipaxxeHne CT — 6nok (pucyHok 4.2.2), KOTOPOMY MpUCBauBaeTCs Kakoe-Nnbo BblpaxeHue
nonb3oBartensi, HanucaHHoe Ha s3blke CT.

TekcT Bpipakedna CT

PucyHok 4.2.2 — bnok «BbipaxeHne CT»

3HayeHne 3Toro BblpaXkeHus NogAETCA Ha BXOA Kakoro-nubo apyroro 6noka. bnok «BblpaxeHue
CT» Bcerga uMMeeT TOMbKO OAWH BbIXO4, W MOXET WUMeTb 3HayeHue crnegylowmux TUMoB:
BELleCTBEHHbIn 32 wunu 64-6utoBbin, Uenbin  18-8- wunu  32-6MTOBbLIN, NOrMYECKUN,
HeonpegeneHHbl (onpegensieTca Ha atane TpaHcnaumm). Mpu ucnonb3oBaHum CT-BbipaXKeHWU C
BbIXOAHbIM TUMOM "uenbii 32-6MTOBbLIN", ONS KOPPEKTHOM paboTbl C HETUNU3NPOBAHHBLIMU
MaTemMaTU4eCKUMKN PyHKUMAMU, peKOMeHAYeTCA UCMOoMnb30BaTh SBHOe NpeobpasoBaHmne TUMOB.

4.2.3 TlepemeHHas

lMepemeHHas — 6nok (pucyHok 4.2.3), KOTOpbIA WUCNONb3yeTCca [Afs XPaHEHUs 3Ha4YeHun
BellecTBeHHoro 32- unun 64-outosoro, uenoro 16-, 8- nunn 32-0MTOBOroO LIENOr0 UMK NMOrMYeckoro
TMNOB B NEPEMEHHbIX CMeayoLLEero Ha3Ha4YeHns:

e CUCTEMHasi NnepeMeHHasi — 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» MCnonb3yeTtca AN MofyYeHuss 3HavyeHusi NepemMeHHOW C Bbixoda
apyroro 6noka.

Bbixog 6noka «llepemeHHasi» ucnonb3yetcsa ANA nepefady 3HaydeHusl NPEMEHHOM Ha BXO4
apyroro 6noka.
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4.2.4 MaccuB gaHHbIX

MaccvB faHHbIX — 6nok (pucyHok 4.2.4), KOTOpbIA WMCMNONb3yeTcs Ansl XpaHEeHWs HOMEpPOB
NepemMeHHbIX MaccuBa AaHHbIX.

Hos PasnepmocTs
MACCHEA MACCHEA

PucyHok 4.2.4 — bnok «MaccuB gaHHbIX»
PasmepHocTb MaccuBa onpefensieT 4uCro 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
3Ha4YeHU NepeMeHHON, CBA3aHHOW C MacCMBOM AaHHbIX.

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

L] I'IepemeHHaﬂ MaccnBa aHHbIX MOXET UCNONb30BaTbCA TOJIbKO BHYTPU Kakoro-nmbo 6rioka
n n
AnA

e B kauyecTtBe HOMepa nepemeHHon YKa3blBaeTCA NMA MaccuBa

o Homep nepemeHHON onpenenseTcd B MOMEHT BbINOSIHEHUA odepedHoro uumkna 6roka
"OJTA" n paBeH COOTBETCTBYHOLLEMY 3HAYEHUIO U3 MAacCUBa, KOTOPLI COMOCTaBMEH AaHHOW

nepemMeHHOMN.
qﬁﬂ[mg_l].alI:Zl
T}m/ Hrnaa sraccHBa
Tepenye HHo i AAHHELL
PucyHok 4.2.5 — Bnok «[lepemeHHasa maccvsa gaHHbIX»
4.2.6 ECIK

ECIN — 6nok (pucyHok 4.2.6), KOTOPbIA CRY>XUT ANS OpraHv3auuv BEeTBMEHUS B nNporpamme no
ycrnosuio. OH mnsobpakaeTcss B BUAe MNpPsMOYrofibHUKa, pas3fgeneHHOro Ha ABe 4acTh — Cekuun
<Ecnn> n <WHauye>. Bnok mmeeTr oguH BXO4 foruveckoro Tuna. Ecnu Ha Bxog noctynaet
3Ha4yeHne 1, TO NpomUCxXoauT BbINOSTHEHNE anemeHToB cxembl OB B cekumn <Ecnn>, ecnu O -
BbIMOMNHATCA anemeHTbl cxeMbl ®B[] B cekuumn <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), obecnevmBalOni LUKNNYECKOE BbINOSIHEHNE BCEX 3N1IEMEHTOB
cxembl OB/1, noMeLleHHbIX B NPSIMOYTrOflbHUK, OrpaHnYMBatoLLMin JaHHbIA GOoK.

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 oguMH unu 6onee anemeHToB «MaccuB AaHHbIX>.

PasvepHocTb MaccuBa  onpegensdetr  4YMCNO  LMKNOB, KoTopoe  ©OydeT  BbINOMHEHO
COOTBETCTBYIOWNM onepaTopoM «[J1A». PasMmepHOCTb BCeX MacCMBOB AaHHbIX B npegernax
paHHoro 6noka «J1A» gomkHa ObITb OANHAKOBOWN.

4.2.8 T[lpepBaTtb

MpepBaTb — 60K (pUCYHOK 4.2.8), KOTOPbIA UCMONb3yeTCA ANA NPepbiBaHWSA BbIMNOSTHEHNSA 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), peanuayoLnin Kakyo-nmbo yHKUuio.

JaHHbI 610K MOXXET UMETb BXOAbl U BbIXOAbl BeLLEeCTBEHHOro 32- unun 64 6utosoro, Lenoro 16-,
8- unun 32 dutosoro unu nornyeckoro Tuna. Ecnu Tmn Bxoga He onpegeneH, To 3T0 03HAYaEeT, 4YTo
Ha AaHHbIN BXOA MOryT NOCTYNaTb 3Ha4YeHMs NOOro 13 BblleHa3BaHHbIX TUMNOB UK 3HAYeHne
CTPOKOBOrO Tuna.

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

HekoTopble yHKUUM MOTYT MMETb NMPU3HAK Hanuuus Homepa anrobnoka. B atom cnyvae BHU3Y
6rnoka «PyHKUMA» oTobpaxaeTcsa 3agaHHbIN [Monb3oBaTenem Homep anrobnoka.
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Hrrsa ymxansm

T3
Bxoxs é :.. : Brraoge:
[]
[]

PucyHok 4.2.9 — briok « PyHKUmMA»

4.2.10 lNpoueaypa

Mpouenypa — ato 6nok (pucyHok 4.2.10), KOTopbIA MCMonb3yeTcsa Ansa BbidoBa npouenypbl 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 tuna. Ecnn Ha Bxog nocTynaeTt 3Ha4yeHune 1, npouvcxognt
BbI30OB npouenypobl, ecnn 0 - BbI3oBa npoueaypa He NponcxoauT.

4.2.11 Bbixon

Bbixogq — ato 6nok (pucyHok 4.2.11), KOTOpbIM WMCMNOMb3yeTCA AN OOCPOYHOro 3aBepLUeHUs
BbIMOMHEHMSI NporpamMmmbl/npoueaypbl/yHKLUN.

Bnok wumeeT oguvH Bxod noruvdeckoro Tuna. Bbixoa w3 nporpammbi/npoueaypbl/dyHKLUM
MpouCXoauT, eCriv Ha BXOA NOCTynaeT 3HaYyeHue 1, nHaye — BbIXO4 He NMPOUCXOOMUT.

IfIJ Brozom
PucyHok 4.2.11 — Bbixog

4.2.12 TMopagok

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

MNOPAODK

PucyHok 4.2.12 — lNopsgok

4.2.13 CooOLeHune

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 oaMH 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 mn3 CrioBaps cobbitun anemeHT «CooblieHver
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 n3s Crnosapsi cobbITuiA)

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 — CoobLieHune (TekcT 3agaeTca lNonb3oBaTtenem)

B dopmarte (X1 [,X2, ... ,Xn]) BxogHon napameTp Xi MOXeT ObITh:
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.

HesaBucumo ot Buaa napametpa Xi ero 3HayeHne npeobpasyetca B CTPOKY.

4.2.14 KoMmmeHTapun

KommeHTapui — 910 6nok (pucyHok 4.2.15), cogepxawmi TeKCT MOorfb30BaTenbCKoro
KOMMeHTapus. KommeHTapui He npuBA3bIBAETCH K KakOMY-NMOO KOHKPETHOMY 3NeMeHTy, a
cBobogHo pacnonaraetcs rae-nnbo Ha cxeme PB/.

TexcT xoMDMIEHTAPHA

[IpoBepKa JOCTOBEPHOCTH CHTHANA PAGOpA 3aNfATHI

PucyHok 4.2.15 — KommeHTapwui

4.2.15 JInHna ceasu

NnHms cBa3n — anemMeHT (PUCYHOK 4.2.16), KOTOPbIN UCMONb3YeTCs AJ1S YCTaHOBKM 3aBUCUMOCTY
mMexay Bxogamu/Bbixogamu anemeHToB ®B[. M3obpaxaeTcs B BUAE NUHUK, uaywen oT Bbixoaa
OOHOr0 3MeMeHTa K BXo4y ApYroro.
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CEmb o
‘ CBA3E © HNBepCHEHR

PucyHok 4.2.16 — JlnHns cBaau

@BHVIMAHVIE!!!

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

Ona nnatopm CPBK Bepcumn 8.0 n cpenbl ncnonHenna KPYIOJl Bepcumn 2.2 nuHus
CBSI3U MOXET COEAUHATb BbIXOAbl TUNA MEHblUen paspAfHOCTM C BXOoAamMu TUNOB
6onbluen UM paBHon paspsgHoOCTH

Ecnu nuHns cBaA3n coeamHaeT KOHTaKTbl MOrMYECKOro Tuna, T0 OHa MOXET ObITb YCTAHOBIEHA Kak
WMHBEPCHAas — B KOHLE NMMHMM CTaBUTCA HEBONbLUOW KPYXXOK. VIHBEPCUSA NTMHUKN CBA3M O3HA4aeT, yYTo
B MpoLecce BbINOMHEHNUS 3HA4YeHMe BXOA4a 3fieMeHTa, KOTopoe nepefaetcsa no AaHHOW CBS3M,
OyaeT MeHATbCS Ha NPOTUBOMONOXHOE, T.€e. ¢ 1 Ha 0 n Hao6opoT.

5 NPOEKT

5.1 ApxuTeKTypa npoekrta

Mpoekt sa3bika KPYTOJl npencraensetr cobon Habop nporpamm, npoueayp, yHKUMA u anrobrnokos
Monb3oBatens. [Ana NpoekTa XxapakTepHO HanM4yne fIorm4yeckon N on3ndeckom CTPyKTyp.

Nornyeckan CTpykTypa npoekTa onpefensieT B3aMmMoCBsA3W (MW 3aBUCUMOCTU) Mexay nporpaMMmamu,
npoueaypamu, pyHKUMAMM 1 anrobrnokamu.

dusnyeckan CTpyKTypa npoekTa onpegenseTr pasMelleHne nporpaMmm, npouenyp, QYyHKUMA u
anrobnokos B dpannax npoekTa.

Mporpammel, npoueaypbl, PYHKLMN 1 anroBriokM NpoekTa He3aBMCUMO OT UX (PU3NYECKOTO pa3MeLLeHUs
HaxoasTcs B ero rnobanbHon 06nacTi n 4OCTYNHbI B Nto60oi o6nact BUAMMOCTM NPOEKTa.

WHTerpnpoBaHHaa cpega paspabotkm (MCP) npepoctaBnseT nonb3oBaTentd  BO3MOXHOCTb
paspabatbiBaTb nporpammbl, npouenypbl, (OYHKUMM WM anrobnokMm C MNOMOLLbI TEKCTOBOrO A3blka
CTpykTypupoBaHHoro Tekcta (CT) unu rpaduydeckoro s3blka (OYHKLMOHAmNbHbIX GfIOYHBIX AnarpaMmm

(®BM).

Kaxgbih cbaiin si3blka CTPYKTYPUPOBaAHHOTO TeKCTa MOXET CoAepXaTb OAHOBPEMEHHO HECKONbKO
nporpamm, npoueayp, pyHKUMN nnm anrobrnokos Ha s3bike CT.

Kaxgbin chann B[] cogepXmMT B TOYHOCTU OOHY Mporpammy, npoueaypy, MyHKUuio unm anrobnok Ha
a3blke OB[.

OCHOBHbIMW 3anieMeHTaMn NMpoeKTa ABMASATCS nporpaMmmbl. MNMporpaMmMbl 3anycKkaloTcsi Ha BbINOMHEHWE
moaynem «Agpo KPYIOJl» Cpeabl ncnonHeHus (run-time) koHtponnepa nnn Cpeabl MCNONHEHUs (run-
time) CtaHumm onepatopa.

Mpouenypbl, GYHKUMM M anrobnoky BbI3bIBAOTCA MporpaMMaMn  unu  gpyrumu  npouegypamu,
PYHKUMAMN 1 anrobnokamu.
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@ BHUMAHMUE!!!

PekypcuBHbIe BbI3OBbl He AOMYCKAOTCS, UX OTCYTCTBUE KOHTPONUPYETCA TPAHCNATOPOM fi3blka
KPYTOJl.

5.2 OKHO npoekTa

OKHO npoekTa npeAHasHa4veHo Anst yaobHoro ynpasneHns NPoekToM, Co3aaHHbIM Nofb30BaTeNeM.

YnpaensaTb MNOKA30M/CKPbITUEM OKHa MPOEKTA Ha 9KpaHE MOXHO MpyM MOMOLWM KOMaHAbl MEHHO
«Bnag\OKHO npoekTax».

OKHO NpoeKTa coaepXuT Tpu BKIagKu:
e [lpoekT - nornyeckas CTpykTypa npoekrta (pUcyHok 5.2.1)
e dannbl — pmanyeckas CTpyKTypa npoekTa (PUCyHok 5.2.2)
e CnoBapwu — CTpyKTypa OaHHbIX NPOEKTa; (PUCYHOK 5.2.3)

Bknagka «IMpoekt»

Moka3sbiBaeT NOrMYEcKyto CTPYKTYpY NpoeKkTa — rpynnbl Nporpamm, npoueayp, MyHKUUA 1 anrobnokos
nonb3oBaTens, oTobpaxaeMbix B BUAE AepeBa NpoekTa.
OTKpbITb 3MEeMEeHT npoekTa ANs peaakTUPoBaHMS MOXHO [OBOMHbLIM LLENMYKOM MbIWKN MO MMEHM

anemeHTa (pUcyHok 5.2.1).
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B

- NS_6
= @ [porparmel
ﬂ main

Mpouenypel

:J fc_object

:J fo_output

:J fc_read_tags

fj'l fc_sau

:J fe_time_operation
fj'! fc_write_tags

- @ AnroGnaokm

LA
E’
'n

FI:: _ao

! fb_contactor
fb_eng_s

{ fb_pid_cont
" fb_pid_step
{ fb_pump

{ fb_pump_sau
| fb_rk_step

{ fb_rotation

{ fb_switch_gear
" fb_valve

T

-

N R

] Mpoexr | ®aiine | HE Cnosapu

PucyHok 5.2.1 — OkHo npoekTa. Bknagka «[1poekt»

@BHVIMAHVIE!!!

Mporpammbl B gepeBe npoekta (pucyHok 5.2.1, BeTBb «[lporpamMmbi») pacnonoxeHbl B TOM
nopsiake, B KOTOPOM OHWU OyAyT BbINOMHATLCA. OnNs Toro, YTo6bl U3MEHUTb pPacnonoXxeHue
nporpamm, a, criegoBaTeNibHO, U MOPAAOK UX 3anycka Ha BbIMNOSIHEHMEe, [OCTaTOYHO HaXaTb
NeBYK KHOMKY MbIIM HAa MMEHU TpeGyemMon nporpaMmbl U, He OTNyCKas KHOMKY, nepeTawuTb
nporpamMmmMy Ha HY)XXHYI NO3ULMIO, MOCIIe Yero OTNYCTUTb KHOMKY MbILLW.

Bknagka «®annbi»

lMokasbiBaeT hmsnyeckyto CTpykTypy npoekta — rpynnbl dpannos OB n CT, otobpaxkaemMbix B BUge
Aepesa.

[BOMHBIM LLENYKOM MO MMEHM Kakoro-nnbo darvina (pMcyHok 5.2.2) oTKpbIBAaeTCA OKHO Mporpammbl,
npouenypbl, anrobnoka nnu yHKLMK, KOTopas CoOaEPXNTCA B AaHHOM danne.
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Bknapgka «CnoBapu»

OTobpaxaeT CTPYKTYpY AaHHbIX NpoekTa (pUCyHok 5.2.3):
cnuckn rnobanbHbIX NEPEMEHHbIX N KOHCTaHT

AN Kaxxgon nporpaMmmbl 1 npoueaypbl DB — cnvMckn nokanbHbIX NEPEMEHHbBIX U KOHCTaHT

ansa kaxagon yHkunm OB — cnnckM NokanbHbIX NEPEMEHHBIX M KOHCTAHT, @ Takke BXOAHbIX U

BbIXOAHbIX NapamMeTpoB

il

- N5_6fbp
%] Paiine PEO

= FPaline CT
j! flo_ailg
1 fb_aolg
} fb_contactorlg
| fb_eng_slg
{ fb_pid_cont Ig
{ fb_pid_step lg
4 fb_pumplg
} fb_pump_saulg
! fb_nc_steplg
! fb_rotation Ig
{ fb_switch_gearlg
i fb_valvelg
{ fe_cmdlg
! fo_input Ig
} fc_ohject Ig
! fo_output Ig
{ fo_read_tags lg
{ fo_saulg
} fo_time_operation lg
{ fo_wrte_tagslg
miain lg

-

-

-

-

-

-

A A

Mpoext  [S] dadine HH cnosapw

PucyHok 5.2.2 — OkHo npoekTta. Bknagka «®annbi»

ans kaxgoro anrobnoka B[] — cnmMckn nokanbHbIX MEPEMEHHbIX U KOHCTaHT, @ TakKe BXOAHbIX U

BbIXOAHbIX NapameTpoB
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I B

B
[

- ]

+

- ]

3

- MPMN_Cepsep

MmofaneHele NepeMeHHbIE
[MmofaneHele KOHCTAHTLI
[porpamne
%3] Server
Mpouenypel
@ ABap_curH
3 lNokansHele NepeMeHHBIE
[} NokanbHele KOHCTEHTEI
@ Coofi_noapexiams
3 INokansHelE NEpeMEHHEIE
[} IokaneHele KOHCTEHTEI
%8| Mpeaynp_curs
3 INokaneHeE NEpeMEHHBIE
[} okaneHele KOHCTEHTEI
%5 Mepecuet_spemeni
3 INokaneHelE NEpEMEHHBIE
[} IokaneHele KOHCTEHTEI
i%| Mepecuet wkan
3 INokaneHelE NEpEMEHHBIE
[} okaneHele KOHCTEHTEI
PYHIKLIAA
AnroGnoki

MpoekT

=] eaine H Cnosapm

PucyHok 5.2.3 — OkHo npoekTa. Bknagka «Crnosapu»

,D,BOVIHI:IM LLeJ14KOM no 0003Ha4YeHuo KaKOMy-J'IVI6O TUMa nofib3oBaTeSIbCKUX OaHHbIX OTKPbIBAE€TCA

OKHO crnoBap4 And peaktupoBaHUA COOTBETCTBYHOLWEro Tuna AaHHbIX.

@BHMMAHME!!!

cooTBeTcTBYlOWero davna CT.

NMonb3oBaTenbCKue AaHHblIe ANA nporpamMm, npoueayp, hyHKUMN u anro6nokoB Ha A3bike CT
Ha Bknapgke «CnoBapu» He oOTOOpaxalTcA, T.K. 3a[alOTCA HENnocpeAcCTBEHHO B TeKCTe

5.3 Pabota ¢ npoeKkTom

5.3.1 CosgaHue, OTKpbITUE U COXPaHEHME NPOEKTa

CosgaHue HOBOro NpoekTa ocyLlecTensieTcss kKomaHaon « HOBbINM NPOEKT...» B MEHI0 «Pann».
OkHo «Co3aaHume npoeKkTa» COOEePXMUT HECKOMbKO BKMNaAoK, MPpMBEAEHHbIX Ha pucyHKax 5.3.1 — 5.3.4.

Bknagka «O6bwwme»

Ha Bknagke crnegyeT BBECTU MMsSi CO34aBaeMoro MpoekTa, MyTb K kaTanory, B KOTOPOM OH Oyaet

pacnonoxeH, n uenesyro nnachopmy - Bbl6|/lpaeTCF| M3 CNMnCKa AOCTYMHbIX nnachopM.
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CeofcTEa NpockTa >

Ofwme ICBHSI:- C E..El.] Ctnapka | KoHTponnep

Faiin npoekTa: |HS_5 fbp

Manka: |C:'-.F'mgramData'-.S PC KRUG"Krug 2000 [Mpoex tBase

[naThopra:

[ KoHTponMpoBaTs MCMONkSyEMble NEpEMEHHBIE

| ] | Cmaena

PucyHok 5.3.1 — OkHo «Co3gaHue npoekTta ». Bknagka «O6wune»

MapameTp «KoHTponupoBaTb MUCNOMb3yeMble NepeMeHHble» BIMSET Ha PexuM TpaHCnauun
npoekta. Ecnun aaHHbI napameTp yCTAHOBMNEH, TO TPAHCISTOP NPoBepsieT Hanuuve B 6ase gaHHbIX
BCEX MCMONb3yeMbIX B MPOEKTe MepeMeHHbIX. B cryyae OTCYTCTBMS TakOBbIX TPAHCNSATOP BbiaaeT
coobLeHne 06 owmnbke 1 NPoLECC TPaHCNSALUN HA 3TOM NpPeKpaLLaeTCs.

Bknapgka «CBsasb ¢ B1»

Ecnn npoekT cosgaetca Ans ueneBon nnatdopMbl KOHTposnepa, To Ha Bknagke «CeaAsb ¢ BI»
(pucyHok 5.3.2) cneagyeT 3agaTth AONOSMHUTENBHbIE NApaMEeTPbI:

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

e |P-agpec — 3agaeTt agpec KOMMbOTEPA, HA KOTOPOM OCYLLECTBIISETCA OTnagka nporpamm.
IP-agpec BbibupaeTcs M3 BbiMagatoLLLEro cnucka.
[MapameTp 1ucnomnb3yeTcs Npuv NokKanbHOW 0TNagKe nporpamMm, ecnu paspeLllédH odbmMeH JaHHbIMK
c B[l ctaHummn onepatopa (pasgen 5.6.5 «Cesasb ¢ B»).

e [lopT — HoMep nopTa, Yepes KoTopblii cepeep B[] ByaeT ceasbiBaTbCA C OTNag4YMkoM. Ecnu nopt
ykasaTb paBHbIM Hymno, To cepBep B[l He cMoxeT cBsisaTbcs C oTnagyukom. [lapameTtp
ncrnonb3yeTcsl Npu NokanbHOM OTNagke nporpamm, ecnu paspewéH obmeH ¢ B[ craHuum
onepaTopa.
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CeofcTEa NpoekTa >

O6wwe CeAse c B lDTnam-;a ] KoHTponnep ]

= RED R Projects NS 6 Devlink'\db ns6 |
|P-agpec: 192.168.10.47 -] Mopr: [0

OK | CmaeHa |

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

Ncnonb3ys 3HayeHuss napameTpoB «IP-agpec» u «[MopT», oTnaguyuMk UMUTUPYET KOHTpoOssnep, ¢
KOTOpbIM CBA3bIBaeTcs cepep Bl ctaHumm onepaTopa.

@ BHUMAHMUE!!!

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

Bknagka «OtTnagka»

Bknagka «OTtnagka » (pucyHok 5.3.3) cnyxuTt Ons 3agaHus napameTpoB, BUSIIOLMX Ha Mpouecc
oTnagKku npoekTa.

Beinagawowmi cnucok «Pexmm» nos3sonseTr BblOpaTb OOUH M3 Tpex pPeXuMOB BbIMNONHEHUSA
oTnaxueaemon nporpammbl: «PyyHOM», «ABTOMarnyeckun» u «BbinonHeHune B peanbHOM
BpeMeHW».

I'IpM Bbl60pe aBTOMAaTU4YEeCKOro peXxumma BbINMOJIHEHNUA CTAHOBATCA [OOCTYMNMHbIMU NepeKn4yaTenn
«BblnonHeHne no waram» 1 «BbinofIHEHUe Mo Uuknam». B atom clny4yae CTaHOBATCA aKTUBHbI
cooTBEeTCTBYOLLME UM NOJA BBOOA «BpeMﬂ Mexay waramm» n «BpeMﬂ MeXay UnKnamum».

MapameTp «Bpems Mexay lwaramu» onpegensieT BPEeMEHHOW WHTepBan MeXAy OKOHYaHuWem
npeablayLiero wara v Hayanom HoBoro wara. MapameTp BnvsieT Ha aBTOMAaTUMYECKyl OTNaaky B
MoLIaroBoM pexume.

I'IapameTp «BPEMSI Mexany uuKknamm» onpeaendetr BpeMeHHOﬁ nHTEepBasn mMexay OKOHYaHUEM
npegbigywero uukna n HadyaslioM HOBOro uukna. I'IapameTp BnnAeT Ha aBTOMaTUYECKYO OTNnaaky B
UMKITMYECKOM pexnme.
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CeolicTea NpoekTa >

Ofwme ] Cease c B0 Omnamxa l KoHTponnep ]

n-Ell:laME.'Tl:lbl BbINONHEHWA:

Pesam: ABTOMETWHECKIA -
(" BrinonHeHWe No Wwaram
[500 -1

|
200 =|

{* BwinonHeHWe no LIME nar

Bpema mex oy waknara (rmc):

[ BenonHeHwe S403aHHOrD KONWYECTEd LMK NOBE

1000 =
=1

v AeTocTapT
[Mmy@KHa “paHeHMA MCTOPMIA Ii |
W3MEHEHWIA NEPEMEHHED (LYK k) 100 |

QK | CmaeHa

PucyHok 5.3.3 — OkHo «Co3gaHune npoektay. Bknagka «Otnagka»

Mepekntoyatens «BbINONHEHMe 3a4aHHOroO KONM4YecTBa LMKIIOB» MO3BOMSAET BblIOpaTb pPexum
BbIMONIHEHNSI 3aQAHHOrO KONMWYECTBA UMKIOB, MPU 3TOM [JOMKHO CTaHOBUTbLCSH OOCTYMHbLIM
cooTBeTCTBylOLee none BBoga «KomuM4yecTBO UMKNOB», KOTOpOe onpeaensieT, CKonbko Oyaet
BbIMOSIHEHO LIMKIOB B aBTOMAaTUYECKOM peXume [0 BbINofHeHus komaHabl «Maysa». 3ToT napameTp
BbIMOMHAET (PYHKUMIO TOYKM OCTaHOBA, aKTUBU3MPYIOLLEWCS MOCMe BbINOMHEHUS 3a4aHHOro
Konun4yecTBa LIUKMOB.

Mepekntovatens «ABTOCTapT» NO3BOMNSET 3a4aTb PEXMM 3anycka nporpammbl nocne nepexoga B
oTnaaky. NMpu BKNOYEHHOM NepeknYaTene nocne nepexoaa B pexuM oTnagkM npoucxoguTt 3anyck
nporpammbl, NPX BbIKMKOYEHHOM NEPEKYaTeNne NPoMCXoauT nepexoq oTnagyuunka B pexmm "nayabol”

Bknagka «KoHTponnep»

Bknagka «KonTponnep» (pucyHok 5.3.4) obGecnedvBaeT 3agaHve napameTpoB CBSA3U C
KOHTPONMepoMm, Takmx kak IP-agpec n HoMep nopTa, UCNOsb3yeMbIX AN CBA3M C KOHTPOSEpPOM B
pexume yganeHHom oTnagku u npu nporpammMmmpoBaHumn koHTponnepa ns MCP KPYTOJ1.

BkntoueHnem nepeknovatens «YaaneHHas otnagka» obecneynBaeTcs Bolbop pexuma, B KOTOPOM
oTrnagka nporpaMm ronb3oBaTens OydeT Npov3BOAMTBCS HE B NIOKaNbHOM  OTragyvke,
aMynupytoieMm paboTy KOHTponnepa, a B peanbHOM KoHTponnepe. [lpu 3ToM CcTaHOBMTCS
[OCTYNHbIM BbiNagarownii cnucok «PexxuM oTnagku» n nepeknovateny «MHUumanusauus cpeabl
NCNONHEHUS NpU 3anycke» N «KABTomMaTuyeckoe oGHoBNEeHue nporpaMmm».

Boinagatowmn cnucok «Pexum oTnagku» no3BonsieT BblbpaTb OAUH M3 pexmmoB: otnagka «C
OCTaHOBKOW KOHTponnepa» u otnagka «bea ocTaHOBKM KOHTpONnepay.

B pexume oTnagku 6e3 ocTaHOBKM Ha KOHTPOSSepe AOMKHA 3anyckaTbCsl KONUsi cpeabl UCMONHEHUS,
B KOTOPOMW COBCTBEHHO U ByaeT npomcxoanTb oTnaaka. [pu 3Tom BXOAHbIE NepeEMEHHbIE CUCTEMHOM
6a3sbl AaHHbIX NMPUHMMAIOT pearibHble 3HaYeHWs, HO Bbldaya ynpaBnsiowmnx BO3AENCTBUI 3anpeLLeHa,
T.€. 3aM1Cb B BbIXOAHbIE NEPEMEHHbIE HE BINUSIET HA BbIXOA4HbIE CUTHANbI KOHTPONNepa, 3a CYET Yero
He HapyLLaeTcs ero HopMmarnbHasi paboTa.
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B pexume oTnagkum C OCTaHOBKOW KOHTpOSSiepa KOMWUS cpedbl UCMONHEHUs He 3anycKkaeTcs, U
oTnajgka Npou3BOAMTCS B OCHOBHOW cpefe WCMOMHEHUsl, KOTopas NepeBOAUTCS B PEXUM OTNagku ¢
BO3MOXHOCTbIO BbINOSIHEHMS NPOrpaMMbl Nosb3oBaTensi No waram 1 no uyuknam. Mpu 3Tom Bblaava
ynpaBnsioLwmnx BO3OENCTBUIA pa3peLleHa 1 Npu 3anvMcu 3HayYeHuin B BbIXOAHbIE NepemMeHHble byaeT

npoucxoouTb (POPMUPOBAHME COOTBETCTBYHOLLMX BbIXOOHBIX CUrHaroB KOHTpomnnepa nocre
3aBepLUEHNs LMKIa BbINONIHEHUSI MPOrpamMMbl.

CeolicTea NpoekTa X

Oawme ] CeAsb © E.El.] Omnagka KoHtponnep l

MapameTpbl CBA3M:

[3E=Talal=loall (157 168.97.11( Mopt: 34590

'7 yﬂaﬂEHHaH oTnagxka

Pexim otnagkn:  |C ocTaHoBKoW KoHTpoOnnepa =

[ MHuwanusawa Cpenkl MCNonHEHWA NpM 3anycKe

[ AsTomamvyeckoe ofHOBNEHME NPOrpanM

| OK | CmaenHa |

PucyHok 5.3.4 — OkHo «Co3aaHue npoektay. 3aknagka «KoHTponnep»

BknioueHne nepekniovatens «MHMUnanusauma cpefbl UCMONTHEHUA NpU 3anycke» obecneynBaeT
cBGpocC COCTOsIHMSA Cpeabl UCMONHEHUSI KOHTPOepa (B KOTOPOW NPou3BOAUTCS OTNaaka) B UCXOOHOE
COCTOsIHVE NpY BXOAE B PEeXUM 0Tnagku (COpoc NpomMcxoauT TONMbKO AN BHYTPEHHUX NepeMEHHbIX).

BblkntouyeHne paHHoro nepeknyartend ocCTaBAeT TeKyllee COCToAHME cpedbl UCNOJTHeHUA be3
N3MEeHEHUA NMpn BXxode B peXXnM oTnaakun.

BkritoueHne nepexkn4yarensa «ABTOMaTnyeckoe obHoBneHue nporpaMM» OTKIOYaeT 3anpoc Yy
nosib3oBaTtend noaTesepxgeHuns o HeobXxoaANMOCTH 3arpys3ku nporpamm.

@BHVIMAHVIE!!!

Ona pexuma otnagkn «be3 ocTtaHOBKM KOHTponnepa» nepeknioyarenu «MHuuuanusauyusa

cpeOobl UCNOMHEHUs MNpu 3anycke» U «ABToMarumyeckoe o6GHOBNEeHMe nporpammy Bcerga
BKJTIOYEHbI U UX COCTOSIHME N3MEHUTb HEeNb3x.

Mocne 3akpbiTus okHa «Co3paHue npoeKTa» B katanore npoekrta 6yaeTt cosgaH hann npoekta — pann
C UMEHeM MpoeKTa u paclumpeHuem *.fbp.

B meHto «Pann» pacnonoxeHbl 1 gpyrme KomaHabl 4ng paboTbl C NPOEKTOM.

e «OTKpbITb MNPOEKT...» — [daHHas KoMaHda npefHasHayeHa [Ansg  OTKPbITUSA  yxXe
cywecTtBytowmnx npoektos A3bika KPYIOJ1. MNpn 3TOM Ha 3KpaH BbIBOAMTCA CTaH4APTHbIA Ananor
OTKpbITUA (hanna, B KOTOPOM criegyeT ykasaTb Tpebyemblin dhann npoekTa

ITPOEKT
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e «CoXpaHUTb NPOEKT» — N0 AaHHOW KOMaHAe NPOU3BOAMTCS CoXpaHeHue dhaina npoekTa
C Y4eTOM BCEX CAenaHHbIX U3MeHeHUI

e «3aKpbITb NPOEKT» — [JaHHas KOMaHAa 3aKpbIBAET TEKYLLMIN OTKPbITHIA NPOEKT

e «CBoWcTBa NnpoeKkTa» — [aHHasi koMaHga Mo3BOSsieT NPOCMOTPETb CBOMCTBA TEKyLLEero
OTKPbLITOro MpoekTa u, Npy HeobxoaUMOCTU, U3MEHUTb UX. [pu aToM Ha akpaH OyaeT BbiBeAeH
OKHO «CBOMCTBa NpoeKkTa» (pMcyHok 5.3.5). BTO TO Xe camoe OKHO, KOTOPOEe UCNOoNb3yeTca AN
CO3[aHuNs NpoekKTa.

CeoicTea NpoekTa *

Obwwme ICBHSb C E.El] Omnagka | KonTtponnep

Faiin npoeKTa: ||-||:IDEKT_KF";-'TUJ-|_1 fbp

Manka: |C:'-.F‘n:ugramData'-.SF'C KRUG Knug2000hMpoexT Jarotoska'Base

[naThopra:

[+ KoHTpONMpOEaTE MCMONESYEMBIE NEPEMEHHEIE

| ] | Cmaena

PucyHok 5.3.5 — OkHo «CBoWCTBa NpoekTay

@BHMMAHME!!!

Ecnn UCP ¢yHKUUOHMPYET B aBTOHOMHOM pEeXUMEe, TO MNpPU MOMNbITKE OTKPbITb MPOEKT,
co3gaHHbll Aana nnargopm "BepxHero" ypoBHSA, OyadeTr BbiAaHO npeaynpexneHue o
HEBO3MOXHOCTU paboTbl C NPOEKTOM AN AaHHOW NnaTtopMbl U NPOLLECC OTKPbI TUSI MPOeKTa
6ynet npepsaH

5.3.2 CosgaHue, OTKpbITME M COXpaHeHne dainsioB NpoeKkTa

CospgaHue HoBOro cpanna B MNPOEKTE MNPOU3BOAUTCA MpM NomMowm koMaHabl «HOBBLIW...» N3 MEHIO
«®ann». [Npun 3ToM Ha akpaH byaeT BbiBegeHo okHO «Co3aaTtb» (pUCyHOK 5.3.6).
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Co3pate...

x

T

= 7

Mporparaa  [Npowenypa P UHELLMA Anrodnok, FainCT
FENO FEA FE0 FEN

Myre:  C:AProgramDatabhSPC KRUGYS ug20004poekT 3aroToskahh aze

Mran paina: ||

o]

OTraeHa |

PucyHok 5.3.6 — OkHo «CosgaTb»

B paHHOmM okHe crnegyeT BblbpaTtb Tpebyembin TMn danna m B none «WMAma canna» BBECTU
HeobxoamMmoe nUms.

@BHMMAHME!!!

NMPABUIA HAMMEHOBAHUA NPOIrPAMM, MPOLIEAYP U ®YHKLINHIA:

a) Uma moxeT cogepxatb 6YKBI:I JIATUHCKOro U pycckoro anq)aBVITOB, LWI(bpr n cmnmMmBon
noavYyepkKknBaHus

b) Wmsa Bceraa HaunMHaeTcs ¢ OyKBbI JTAaTUHCKOrO Unun pycckoro andgasuta
c) [OnuHa nmeHu — He Gonee 79 CMMBOSOB.

B meHIo «Pann» pacnonoXeHbl Takke U Apyrne Komangbl ons padotbl ¢ hannamu:

«OTKprTb...» — AaHHaA KoOMaHOa npefHasHadYeHa ANd OTKPbITUA YyXe CyLeCTBYHOLWNX <1)a|7|noa

npoekta. [pn 3TOM Ha 3KpaH BbIBOAUTCS OKHO «OTKPbITbY (PUCYHOK 5.3.7), B KOTOPOM cregyeT
BblGpaTh Tpebyemble hannbl.

1= OTtepeiTe *
Manka: | Base j = i o
Pl
z‘1 ran Hata usmeHeHnA Tun

db_ns@ 13.01.2023 9:18 Manka c daiinamm

BeicTpbiil gocTyn 3 .
dainel 13.01.2023 9:18 Manka c daiinamm

Ve ] algoblockfbdo.dfb 08.07.2022 15:47 Daiin "DFE"

Pafounii cTon || programfbdl.dfb 19.07.2022 9:20 ®aiin "DFB"

B nnoTekK

L

OmpbiTs

3TOT KoMMNbOTED =
I‘\’ﬂ* Wran paiina: | j
Cems Tun wainos: | Paiine PEL(" dfb) |

PucyHok 5.3.7 — OkHO «OTKpbITb»

i

OmaeHa

ITPOEKT
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Cnucok Bbibopa «Tun dparna» nossonseTt 3agaTtb Tvn annos npoekta — pannsl PBA(*.dfb) nnu
dannel CT(*.1g).

«CoxpaHUTb» — [jaHHas KOMaHAA COXpaHSAET TEKYLLMI OTKPbITbIN dhain npoekTa.

«COXpaHUTb KakK...» — JaHHas KOMaH4a MO3BOSISIET COXPaHUTb TEKYL M OTKPbITbI dhann OB
unn CT nog gpyrum umeHeM. MNpun Bbibope koMaHabl BbIBOAUTCSA AnanoroBoe okHO «CoxpaHuTb
Kak» (pucyHok 5.3.8)

CoxpaHuTE KakK... >
Manka: | Baze ﬂ I:j( '
: [ras Jata nsneHeHua Tun
PPPS (09.01.2023 16:20 Mank
BeIcTpRIA pocTYn - .
| MAIM.Ig 01.11.2022 13:49 Trann
7l | MAIN.out.Ig 01.11.2022 14:51 Daiin

Pabouaid cTon

BuBmiaoTeKkn
2T0T KOMMBOTED >
N 3
C.'.;Tb Twn cpaiina: | Paiine CT(g) j Omaena |

PucyHok 5.3.8 — OkHO «CoxpaHUTb Kak»

L4

B none «Umsa c¢anna» cnepyet 3agatb HOBoe MMA Tekywlero canna. Npu 3ToM nporpamma,
npoueaypa, yHKUMs unm anrobnok, CoxXpaHeHHble B panine C HOBbIM MMeHeM, He OyayT
aBTOMAaTMYECKN BKMOYEHbl B COCTaB npoekta. [ns BKMYEHUS MX B MNpPOeKkT Heobxoaumo
BOCMOMb30BaTbCA KOMaHO0N «OTKPbITb.

«CoXxpaHUTb BCe» — KOMaHAa COXpaHSieT BCE OTKPbITblE (harnbl NpoekTa.
«3aKpbITb» — KOMaHa 3aKkpblBaeT TEKYLLUNN OTKPbITLIN dhans.

5.3.3 Co3gaHune nonb3oBaTenbCKUX JaHHbIX

Cpena paspaboTknm noaaepmMBaeT BO3MOXHOCTb CO34aHUSA KOHCTaHT, MepeMeHHbIX, NapaMeTpoB
YHKUMA ANA NCNOMb30BaHUA UX B AanbHENLWeM B KayecTBe 00bI4HbIX anemeHToB OB/.

JlokanbHbie nonb3o8amesibckue OaHHble — 3TO AaHHble, 0bnacTb BMOUMOCTM KOTOPbIX OrpaHuyeHa
cxemon ®B[1, Anga koTopon oHU co3aaHbl. B aToMm cnyyae:

lMepemeHHble MoryT ncnonb3oBaTtbca B cxeme OB[] B kayecTBe 06bIMHOMO 3afieMeHTa CXeMbl TUNa
«lMepemeHHasn»

KoHcTaHTbl MOryT ucnonb3oBaTbcs B cxeme OB[] B kadecTBe 0ObIYHOIO 3rieMeHTa CXembl Tuna
«KoHcTaHTa»

MapameTpbl PyHKUUK MOryT ncnorb3oBaTbcd B cxeMe ®B[] B kayecTBe anemMeHTa Cxembl TUna
«MapameTp dyHKUMMy. Tpu aTOM NapameTpbl MOYHKUMM OOCTYMHbI TONbKO Ansd cxem OB[,
SABMSIOLLMXCA NONb30BaTENBCKUMN (PYHKLNAMMN.
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nobarnbHble nonb3osamesibckue OaHHble — 3TO AaHHble, 06nacTb BMOUMOCTU KOTOPbIX BECb MPOEKT,
T.€. X MOXHO MCMOfb30BaTb B fitobon nporpamme, npouenype, dyHkumm unn anrobnoke b vian CT
npoekTta. B atom cnyvae:

e B cxeme OBl oHuM wucnonb3ylTca Kak O6bl4HbIE 3dnemeHTbl Tuna «llepemeHHas» wnu
«KoHcTaHTa»

e B nporpamme, npoueaype, dyHkumn nnm anrobnoke CT - B KayecTBe OObIYHbIX OMepaHOoB
TnnoB «lepemeHHasn» nnn «KoHcTaHTay.

CospaHue n penaktnpoBaHue rnodanbHbIX W NOKamnbHbIX MOMNb30BAaTENLCKUX OaHHbIX B LIENTOM
MOEHTUYHO U OocyullecTBndAeTCA C MNOMOLWbIO ClioBapA COOTBETCTBYKOLWIEro Thna AOaHHbIX. Hwnxe
npnBoanUTCA npuMmep co3gaHuna Crnncka rnobanbHbIX nepemMeHHbIX.

Ana Toro, 4ToGbl OTKPLITL CrioBapb rnobanbHbIX NEePeMEHHbIX, criegyeT caenatb OBOWHOM LUEN4YoK
MbILbO Mo 0603HaveHnto «FnobanbHble NepeMeHHbIe» Ha BkNagke «CrnoBapu» OkHa NpoekTa, nocre
4Yero OTKPOETCS OKHO crioBapsi (pUCyHok 5.3.9).

Tun AHaYEHKe Pazmep KommeHnTapui &
_ai_in_awg_precisioh Bewy32 ™0 44
z _ai_in_awg_time Bewyds ﬂ ] 44
3 | _aiin_block_type Uenis ~l0 44
A | ai_in_hw_index Uenté  xlo A4
5 | _aiin_hyst Bew2 |0 44
] _al_in_man_value Bewy 32 ﬂﬂ 44
7 _ai_in_sensar Uenlt ﬂﬂ 44
8 | _ai_in_time_alm Bewdz x|o a4
0 | _ai_in_time_fault Bewdz |0 a4
10| _ai_in_time_wrn Bewdz |0 a4 5
4a . n oan | =la aa

EH NS_E - rnot..
PucyHok 5.3.9 — OkHo «[Mo6anbHble nepeMeHHbIE»

Cnunckn rnobanbHbIX NepeEMEHHbIX oTobpaxatoTca B TabnmyHoM chopmate. Tabnuvua cocTouT ns Lwectum
nosnewu:

e «Ne» — NOPSOKOBbLIV HOMEP 3anucu
e «Uma» — NMS1 NEPEMEHHON
e «Tun» — TUN 3HAYEHWS NEPEMEHHON

e «3HauyeHue» — 3HAYEHME nepemeHHoPl

o «Pa3mep» — ecnu 3Ha4veHvie 3Toro napametpa bonblle HynsA, To co3gaBaemasi nepemMeHHas
Ha camom fene byaeT ABNATLCA MacCMBOM C Pa3MEPHOCTbLIO, 3a4aHHOW B IaHHOM rorne, a rnone
«3Ha4veHue» byaeT UrHopmpoBaTbCs

e «KomMmeHTapmit» — ucnonb3yeTcs ANns 3afaHns KpaTKkoro KOMMEHTapusi K nepemMeHHOMN.
Ina paboTbl CO cCroBapeM MCMonb3yeTCs KOHTEKCTHOE MEHI0, MOSIBISAIOLLIEECH MPU HaXaTun B OKHE
cnoBaps NpaBoi KHOMKN MbILLIK:

e «Jlo6aBUTb CTPOKU» — CO3OaHME HOBOW nepemeHHon. B Tabnuuy 6ynet gobasneHa HoBas
nycrasi CTpoka, B KOTOPOW MOXHO 3aZlaTb NapamMeTpbl cO31aBaeMon nepeMeHHon

e «YpanuTb CTPOKWU» — yaaneHne kakon-nnbo nepemeHHon. [Ina yaaneHus cnegyeT BblAenuTb
CTPOKY, COOTBETCTBYIOLLYIO YOANAEMOW NepeMeHHOW, U BblOpaTb AaHHbIA MYHKT KOHTEKCTHOrO
MEHIO
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[ns BBOAA AaHHbIX creayeT BblAenuTb TpebyeMyto sUeiky U HaxkaTb Ha knasuwy «BBog/Enter» nocne
Yyero slyerka MepexoauT B PEXUM pedaKkTUpOBaHWUs, MOBTOPHOE Haxatue «BBoa/Enter» npuBoauT K
BbIXOAY M3 peXUMa peaakTMpoBaHUsl C COXpaHeHWeM caenaHHbiX uaMeHeHuin. Knasumwa «Esc» — Bbixoa
N3 pexvma peaakTupoBaHusl C OTMEHOW cAeNnaHHbIX U3MEHEHWIA.

Mpn pabote B oOkHe «[nobanbHble MNEpPEMEHHbIE» MOAAEPXKMBAKOTCA CTaHO4apPTHble (OYHKUMN
konmpoBaHusa B 6ydhep obmeHa Windows v BCTaBkM AaHHbIX U3 Bydepa, OTMEHa NoCcneaHnX caenaHHbIX
n3ameHeHn (npu nomowm KomaHabl «[lMpaBka\OTMeHMTbY), a Takke @YHKUMA KOHTpONs 3a

KOPPEKTHOCTbIO BBOOUMBIX AAHHBIX (HAanpumep, He AonyckaeTcs BBOA OYyKB vnv oTpuuaTenbHbIX YMCen
B none "Paamep").

5.3.4 T[leyaTb UCXOOHbLIX TEKCTOB NporpamMmm

CospgaHHble dannbl OB n CT MOXHO pacnedatatbe Ha npuHTepe. [nd aToro ucnonb3yeTcsa KomaHoa
«lMevaTb...» MeH0 «Dann».

[ns BbiBopa npuHTEpa 1 ynpasneHus nevaTblo ncnonb3yeTtcs okHo «MevaTb» (prcyHok 5.3.10).

Mevate ? 4
MpuHTER
MmaA: Microsoft Print to PDF (neperHanpasnedo 1k CBOIACTEA. .. |
CocToaHue: loToe ,D,DI'IDHHHTEHbHD...|
Tun: Remote Desktop Easy Print
MopT: TS001
Pemapra:
AdwanazoH Kaommm
{* Bce YWcno KommMii: 1 =
(" Crpanmu x| 1 na: | 1
-

(" BrigeneHHoe 11| 212l 5|3

OK | OTMeHa

PucyHok 5.3.10 — OkHo «[NevaTb»

5.3.5 HacTtpoitka napameTpoB neyatu

OkHO «[lonONHUTENbHO» NO3BONSET 3a4aTb AOMOMHUTENbHbIE NapamMeTpbl HyMepauun CTpaHuLl npwu
neyaTn n opraHM3oBaTb NevaTb HECKOMNbKMX (PannoB B NOpSAKe, onpeaensieMoM Mosib3oBaTenem.

[ns poctyna K gononHUTENbHbIM NapameTpam nevatn Heobxoammo B okHe «lMevaTtb» (pucyHok 5.3.10)
HaXkaTb Ha KHOMKY «[JONONMHUTEeNbHO.

5.3.6 dopmunpoBaHue cnncka pannos ana nevatu

Ona dpopmnpoBaHns cnvcka annoB Ang neyatm HeOGXOAMMO BOCMONb30BaTbCH BKNagkon «Pannbi»
(pncyHok 5.3.11) B okHe «[1oNONMHUTENbLHO.
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JononHWTENRHD ot

Paiinl | MNapametpol

Boce malink npoekTa BriGpaHHbie haiing
fb_ailg Y
tb_aolg

fb_contactorlg

fb_eng_slg

fb_pid_cont lg

fb_pid_step lg =
b_pump l LpGaenTe—:

N= | Faiin

fb_pump_saulg
fb_rk_steplg
tb_rotation g <Y panuTe
fb_switch_gearlg
fb_valve.lg

fc_cmd g
fc_input Ig
fc_object Ig
fo_output Ig
fc_read_tagslg
fc_saulg
fc_time_operation Ig

fo_write_tags |
e 9= v Beepx BHus |

Brioenvme Boé CyrcTiTe crnvcok |

CApocuTe BCE

| ] | CmaeHa

PucyHok 5.3.11 — OkHo «[dononHutensHoy». PopmMmpoBaHue cnmcka dannos angd nevyaTtu

B cnncke «Bce ¢hannbl npoektay cogepxarca umeHa hansnos, cogepXallmecs B NpoekTe
B cnucke «BblibpaHHble thannbi» cogepxatcs umeHa annos, KOTOPbIA NONb3oBaTeNb Npeanonaraet
BbIBECTW Ha neYvaTtb.

YHpaBneHme COoAepP>XMMbIM CMUCKOB OCYLLIECTBITIAETCA NpU NOMOLLK cneayrolmnx KHOMOK:

«[lo6aBUTb» — A06aBNSET BblAeNeHHbIe MMeHa hannoe B cnncke annoe NpoekTa B KOHeL
cnncka BblbpaHHbIX hannos

o «Ypanutb» — ygansieT BblgeneHHbln dpann n3 cnmcka «BoibpaHHble dhannbi»

o «BblgenuTtb Bcé» — BblgendeT Bce ansbl B cnvcke annoB npoekTa

e «COpocuTb BCE» — CHMMAET BblaeneHve dannos B cnncke «Bce dannbl npoekTar

e «BBepx» — nepemeLyaeT BblgeneHHbI pann B cnucke «BbibpaHHble dhannbl» Ha O4HY NO3ULKI0
BBEPX

o «BHM3» — nepemellaeT BblAENEHHbIN hann B cnucke «BbiGpaHHbIe hannbl» Ha OgHY NO3ULMIO
BHU3

e «O4YUCTUTb CNUCOK» — yaandaeT Bce hannbl n3 cnucka «BoibpaHHble dannbi»

@ BHUMAHMUE!!!

Ecnu cnucok ((BblspaHHble (baﬁnbl » NycT, TO NPpOU3IBOAUTCA MNedvYaTb TeKyllero aktTuBHOro
OOKYMeHTa
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5.3.7 HacTpoika Hymepaumm CTpaHuL, nNpu neyaTtu

[na BbINOMHEHUA HACTPOWMKM MapamMeTpoB HymMepauun CTpaHuL, HeobBXOAMMO nepevTM Ha BKMaaKy
«MapameTpbI» (pUCcyHOK 5.3.12) B OKHE JOMNOSTHUTENbHbIX NAapaMeTPOB NevaTu.

JdononHutensHo ot

Paiinel  [NapameTpe l
HyrMepaumra eTpaHIu
" Bes Homepa
" CrkeozHan (<MCtp>)
{« [nn kaxooro faina

{¥ <Nz Paspenas-< N=Cmp.»
" <A paitnaz{=NCip =m3<Beero c1pz)

<Nz Paspnena> HauwHaTe © 3 =

Mpumepe:  1-23
Mapkeptl Ha cremax FPEIO Hormep

|v¥ YcTaHasnveaT Pacnonoxenwe Cnesa -

[¥ MeyaTaTe rpaHWLEl MapKepos

| oK | Cmaena

PucyHok 5.3.12 — HacTpovika napaMeTpoB HymMmepauumn CTpaHuLy

[aHHasa Bknagka no3sonseT 3afaTth crefyowme pexnmsl HyMmepaunum cTpaHuL,:
e bBbe3 Homepa
e CkBO3HasA

¢ Hymepauusa ctpaHuy gns kaxgoro cpanna
Ecnn BbiOpaHa Hymepauusi CTpaHuy, Ang Kaxgoro dawnna, To Heobxogmmo 3agatb dopmar
HoMepa CcTpaHuLbl. BoamoxeH BbIGop ogHOro U3 criegytowmx popmaToB HoMepa CTpaHuL:

=  <Ne Pasgena>-<Ne Ctp>.

= <Wmsa panna> (<Ne Ctp> u3 <Bcero cTpaHu>)
BoamMoxHa Takke HacTponka HayarbHOro 3Ha4YeHMs HoMepa CTpaHuLb NPU CKBO3HOW HymMepaLmu unm
HOMepa pasfena B pexunme Hymepauuu Ansg Kaxaoro danna.
Ana HarnagHocTtu B none «lMpumepbl» BbIBOASATCA NPUMEPLI HYMepaLummn CTpaHuL.

@BHVIMAHVIE!!!

B cnyuae, koraa nonb3oBartens Bbi6pan TonNbKo oAMH hann Ana nevyaru unu Koraa Crnucok
Bbl 6paHHbIX (pansioB NyCT, peXWUM HyMmepauuu ctpaHul «Ans kaxaoro cdarna He 4OCTYNeH»
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Ha Bknagke «[lMapameTpbl» BO3MOXHO OCYLLECTBUTb HACTPOWMKY MOMOXEHWS HOMepa CTpaHuubl Ha
nucte. [Ona atoro HeobGXxoAMMO BOCMOMb30BATLCA PacKpbIiBaOWMMCA CNUCKOM «PacnonoxeHue»,
KOTOPbIV NPeoCTaBNSAET creayoLlme BapnaHTbl Bbibopa pacnonoxXeHns HoMmepa CTpaHuLb:
e CneBa — HOMep pacnonaraeTcs no neBomy Mo CTpaHULbI
CnpaBa — HOMep pacnonaraeTcs no NpaBoMy MOS0 CTPAHULbI
CBepxy — HOMep pacnonaraeTcs No BepXHeMy MO CTpaHULbI
CHM3y — HOMep pacrnonaraeTcs No HWKHEMY MO0 CTaHULbI
Mo KOpPOTKOW CTOPOHE — HOMEep pacnonaraeTcs B0 CHNU3Y NPU KHWKHOW OpUeHTauumn nucTa,
nunbo cnpaea npu anbboMHOW opMeHTaunn
e [lo gnuHHOM cTOPOHE — HOMEp pacnonaraeTcs NMbOo cnpaBa NPU KHWKHON OpUeHTauumn nucTa,
nnbo cHM3y npu anbO6OMHOM OpueHTaunm nucTa.

Bknagka «[apameTpbl» NO3BONSAET Takke HAaCTPOUTbL OToBpaxeHne MapkepoB nepexoaa.
Mapkep nepexoga —aT0 ykasaTeslb, MOKa3bIBAKOLLMIA C KAKOro NIMCTa M Ha Kakon NUCT MOET NINHUSA CBA3N
Ha cxeme ®B[]. N3o06paxxeHne mapkepa nepexoaa npuBeaeHo Ha pucyHke 5.3.13

B T
i

PucyHok 5.3.13 — Mapkepbl nepexoga

dopmaT HomMepa Mapkepa nepexoaa 3aBUCUT OT NapaMeTPoB HyMepaLun CTpaHuL.

B cnyuae, koraa BbibpaH pexum Hymepauum «be3 HoMmepay, Mapkepbl HYMEPYIOTCS YMCNaMK1, HaYMHas
C eavHUUbI.

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

Ha Bknagke «[lapameTpbl» ¢ nomoliblo nepekntoyatenen B rpynne «Mapkepbl Ha cxemax ®B»
cnegyeT 3agaTtb peXunm oTobpaxeHnsa MapkepoB nepexoaa.

e [lokasbliBaTb/He NoOKasblBaTb MapKepbl
¢ [lokasbliBaTb/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 fiMcTa) yCTaHaBMMBalOTCA B OKHE
«MapameTpbl cTpaHuubl» (pucyHok 5.3.14), koTopoe BbI3biBaeTca Mo komaHae «lMapameTpbl
CTPaHUUbl...» MEHIO «Pann»).
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BeiBepuTe npouesypy

Tun npoueayp

Mpoueauper:

cTrey
[cT] PR nK

(] I OTrEHS

PucyHok 5.3.14 — OkHo «[lapameTpbl CTpaHWLbI»

OueHunTb, Kak byaeT BoirnageTs cxema OB unu tekct CT B "OymaHOM" BapMaHTe MOXHO MO KOMaHAae
«lMpeaBapuTenbHbIN NPOCMOTP» MeHIo «®aunn» (npumep Ha pucyHke 5.3.15).

WCP KPYTOA - CAUsers\adminhDocument\TIRAPRGVTTS_STCP fbp - [F_Testkit] - [m] x
Mpeaslayan CTREHHLS CheayHWan CTREHMLE | MpHBAHEHTE | OTOABMHY TE. JarkpeITe
|I'Ipolepl= 3 FHNOHEHNE EEMTHPO EEHNA
o
[T hEmpz e
[ p e

A
[ T —

na
[ I —

L
iy 4

=

WHAYE

WHAAE

b S e

CiplKonl | [NUM P

PucyHok 5.3.15 — OkHO npegBapuTenbHOro npocmMoTpa ncxogHon nporpammbl KPYTOJ1
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5.4 PepaktupoBaHue ¢hainoB NpoekKkTa

5.4.1 Pepaktuposanue cannos CT

5.4.1.1 O pepaktope CT

Penaktop gannos CT (pucyHok 5.4.1) npeacrtaBnsieT co60N TEKCTOBLIN peaakTop ¢ CTaHA4apTHbIMU ANs
Windows-npunoxeHuss BO3MOXHOCTAMUM MO CO34aHUI0 U pefdakTUpoBaHuKO Tekcta. B yacTHocTw,
nogaepxusatotca oyHKUMM konupoBaHua (rnaBHoe meHo «lMpaBka\KonupoBatb») B 6ydhep obmeHa n
BcTaBka («lMpaBka\BctaButb») 13 Oydepa obOmeHa parMeHTOB TeEKCTa; OTMEHa CAernaHHbIX
nameHeHui («NMpaBka\OTMeHUTbL») U BO3BpaT OTMEHEHHbIX Aencteun («MpaBka\BepHyTb»).

-

“T| MAIN E=n Bl ==
hpc:pamxa MBTN [
Hauamno

KoHCcTaHTH
Hawamno
Konen

[lepeMEHHEE

Havamno

Konen
One wval2, 3, 4, 5, 7, 9, 12, 14, 17, 18, 20, 24]
{

Ba[val .a28 = Ba[val .a24
Brn Tclb

Ecom (€00.000 < mcl3)

{

rcl5 = 0000000
Oma wal2, 3, 4, 5, 7, 9, 12, 14, 17, 18, 20, 24]
{
ne3 = (Ba[val.aZ2d4d * 7cl3)
ne2 = (sin{{me3 * 0.300000)) * 2.00000)
Ecmm (ou[wval = 0) ¥
< >

PucyHok 5.4.1 — Pepaktop CT

5.4.1.2 lNouck n 3ameHa

B penaktope CT peann3oBaHbl (byHKLI,VII/I NONCKa N 3aMeHbl 3aJaHHbIX (*)paFMeHTOB TEKCTa.

NMouck TekcTa

Mouck cbparmeHTa TekcTa MPOU3BOAUTCA MpU MoMoWwM komanabl «Hantu» B MeHio «[MpaBka» c
BbIBOZOM Ha 3KpaH COOTBETCTBYHOLLErO Ananora (pucyHok 5.4.2).
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Haiitu pod
TreHa
Mook H anpaeneHue
* B gaine T B nposkTe i+ Bruz " Beep:
Iv Toneko cioBo WeaMED

PucyHok 5.4.2 — OkHO nouncka

[nsa noucka MNonb3oBatenb gomkeH B norne «HauTu» BBeCTU TEKCT, BblOpaTb MecTononoxexHve («B
cdanne»/ «B npoekre») n HanpasneHve («BHu3»/ «BBepx»), a 3aTeM HaxaTtb knasuwy «Hautu
panee». Monck BBEOEHHOW CTPOKM HaYMHaETCA C Mo3nuum, B KOTOPOW HaxOAUTCS Kypcop B OKHe
nporpaMmbi.

B cnyyae ycrtaHOBKM YTO4HAWOWEro napametpa «TONMbKO CNOBO UEeNUKOM» (pPUCYHOK 5.4.2)
noapasymeBaeTcs, YTO MCKOMOE CMOBO OTAENEeHO OT BCeX OcTanbHbIX npobenamu. Mo ymonyaHuio
3TOT NapameTp He YCTaHOBMEH W, B 00LLeM criyyae, NoMCK NPon3BOANTCS MO BCEMy TEKCTY, 6e3 yyeTa
pasgeneHunst cnos npobenamu n pernctpa 6yks.

Ecnn B Tekcte HampgeTca xoTa 6bl 0OHO CNOBO, COOTBETCTBYHLLEe BBeAeHHOMY obpasuy, nouck
npepBeTCcd, a HanaeHHbIN parmMeHT OyaeT BblAENEH.

B meHio «MpaBka» ecTb komaHaa «HanTu ganee», nossonsiollas NpoaomkaTe MOUCK 3a4aHHOro
dparmeHTa TekcTa 6e3 BbiBOAa OKHa Ananora.

3ameHa TekcTa

3amMeHa UWCKOMOro dparMeHTa TekCcTa Ha 3adaHHbIi NPOM3BOAMTCA MPU MOMOLUM KOMaHAbI
«A3MeHUTDb...» MeHio «lpaBKa» C BLIBOAOM Ha 3KpaH COOTBETCTBYIOLLEro Aguarnora (pucyHok 5.4.3).

3aMEHUTE
Haiima: |Ba14 Haiima ganee
JaMEHWTE Ha: |E=a15-| JameHnTs

JaMEHWTE B JaMEHWTE BCE
[ Toneko cnoBo LENMKOM

OmaeHa

.

[ YuuToBaTh pervctp {* Bo Boem maiine

PucyHok 5.4.3 - OkHO 3aMeHbl oparmeHTa TekcTa

KomaHga «3ameHUTb» nageHTu4Ha komange «Hantm» n moxet paboTtaTtb Takke B peXmMmMe npocToro
noucka, Ans 3TOro CrnyXxuT kHonka «Hantu panee».

KHomky «3amMeHUTb» crnegyeT NPUMEHsTb B criyyae, Korga HeobxoguMMo MpOM3BECTU MHOXECTBO
OMHaKOBbIX Oonepauui No peaakTUpOBaHUIO NPOrpaMMbl, Hanpumep, B criyyae U3MeHeHWss Homepa
Kakon-nnbo nepemeHHon. [insa atoro MNonb3oBaTtenb OMKEH BBECTU B Nofie «3aMeHUTb Ha» HOBYIO
CTPOKY, KOTOpas 3aMeHUT CTPOKy B none «Hamtm», a nocne atoro HaxaTb KHOMKY «3aMeHuTb». B
cnyvae ecnu [Nonb3oBaTenb MOMHOCTBLIO YBEPEH B CBOUX AEWUCTBUAX, CriedyeT HaxaTb Knasuwy
«3amMeHUTb Bcex». B aToM cny4dae npouenypa 3ameHbl He ByaeT ocTaHaBNMBaTbCA Ha KaXAOM HOBOM
cnoBe, W xpaTb noaTBepxaeHus MNMonb3oBaTtens, BCe 3aMeHbl NPOM30NaYyT aBTOMaTUYECKU.
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3ameHy parMeHTa MOXHO MPOM3BOAUTL Kak BO BceM dawnne, Tak U B npegenax BblOeNeHHOro
dparmeHTa TekcTa.

5.4.1.3 PaboTta c Toykamu ocTaHoBa

Pepaktop CT nogaepxvuBaeT BO3MOXHOCTb paboTbl C TO4KaMu OCTaHOBA.

Touka ocTaHOBa — 3Ta «MeTKa» Ha CTPOKe nporpammbl (PUCYHOK 5.4.4), KoTOpas O3Ha4daeT, 4To
BbINOSIHEHWE MPOrpamMMbl B pexnme otnagku 6yaet npuocTaHOBEHO Ha 3TOM CTPOKE U NPOOOIHKEHO MO
komanpe Monb3oBartens.

-

-

Ons wval2, 3, 4, 5, 7, &, 12, 14, 17, 18, 20, 24] A
{
ne3 = (Ba[wval.a2d4 * 7cli)
ne2 = (sin((oe3 * 0.300000)) * 2.00000)
Ecm (ou[wal = 0)
{
[ ] Ba[wval .a28 = |[Ba[va].32-‘3 + (({(Ba[wal.al2 - sa[wal.all) * O0.00500000)

Ecma (Ba[wval .alZ < sma[wvall
{
nuf[val] = 1
Ba[wval .a28 = (Ba[wval.all + ((Ba[wva].alZ - Ba[wval.all) * 0.800000))
£ >

PucyHok 5.4.4 — To4ka ocTtaHoBa
PaboTta c Toukamy ocTaHoBa OCyLLECTBSeTCA MO KomaHaam « ToYkn ocTaHoBa» MeHo «OTnagka».

Ecnn TpebyeTcss ycTaHOBWTbL TOYKY OCTAHOBA Ha Kakylo-NnGO CTPOKY TeKCTa mporpaMmbl, crieayer,
npeaBapuTENbHO MOCTaBMB KypCOp Ha 3Ty CTPOKY M BblOpaTb B MEHIO kOMaHAy «YCTAaHOBUTb TOYKY
octaHoBa». Ecnu e Ha gaHHOM CTpOKe YXe YCTaHOBfieHa Toyka OCTaHOBa, TO OHa, HaoGopoT,
yoanutes. To ecTb ogHa M Ta e koMaHAa No3BOoNsieT ycTaHaBNMBaTb M CHAMATb TOYKU OCTaHOBa.

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

Touky oOCTaHOBa MOXHO BPEMEHHO OTKIHYATL — BbINOMIHEHME MpOrpaMMbl Ha 3TOW CTPOKe
npuocTaHaBnMBaTbCcs He byaeT, XOTa cama Tovka ocTaHoBa byaeTt BuaHa — NpocTo ee LBET NOMEHSIeTCS
Ha gpyron (pucyHok 5.4.5).

=

-

T MAIN ===
{ LS
neg3 = (ea[va] .aZ4 * =clh)
ne2 = (gin{{me3 * 0.300000)) * 2,00000)
Ecom (mu[val = 0)
{
Dl Ba[val .a28 = (Ba[va].a28 + (((Ba[val.alZ - Ba[va].all) * 0.00500000)
Ecmd (Ba[val .alZ2 < Ba[val)
{ W
£ >

PucyHok 5.4.5 — To4ka ocTaHOBa BPEMEHHO OTKIOYEHa

OTknoYeHne Npom3BoAMTCA KOMaHaamMn « OTKIIOYUMTb TOYKM OCTaHOBay» (Kypcop AOIMKEH HAaXoAWUTbCH
Ha COOTBETCTBYyKLLEN CTpoke) U «OTKNYUTL BCe TOYKM OCTaHOBa» — B 3TOM crnyyae Oyayr
OTKIYEHbI BCE TOYKM OCTAHOBA BO BCEX MPOrpaMmax NpoekTa.
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B nobGoi MOMEHT OTKMOYEHHbIE TOYKM OCTAHOBA MOXHO aKTMBMU3NPOBaTb, BbIOpaB komaHay
«YCTaHOBUTb TOYKY OCTaHOBa» (Kypcop AOMKEH HAXOAUTLCA Ha COOTBETCTBYHOLLIEW CTPOKE).

PaboTa ¢ Toukamu oCcTaHOBa BO3MOXHA KakK B pexunmMme pegaktnpoBaHud, Tak U B pexXnme oTnagku.

5.4.1.4 PaboTa c 3aknagkamu

Pepaktop CT nogaepxuBaet BO3MOXHOCTb paboTbl C 3aknagkamu.

3aknagka — aTa «MeTka» Ha CTpoke oTkpbiToro cpana CT, npegHasHayeHHas 4ns MCNONb30BaHUA B
KayecTBe CCbinkun. 3aknagku ncnonb3ytoTca Ans ObicTporo nepexoaa B onpeaeneHHoe Mecto avina. B
OOHOM chanfie MOXXHO YCTaHOBUTb Cpa3y HECKOMNbKO 3aKnaaok.

Pabota c 3aknagkamym OCYLWECTBNSETCS C MOMOLLUbI KOMaHZ, PacrnofioXeHHbIX B  MEHH0
«MpaBka\3aknagku\...».

Ecnn TpebyeTcs ycTaHOBUTL 3aKnagKy Ha Kakyto-nmbo CTPOKy TeKCTa nporpamMmbl, Npoueaypbl, yHKLUK
unn anrobnoka, cnegyeT, npegBapuTeNbHO NOCTaABMB KypCOp Ha 3Ty CTPOKY, BblIOpaTb KOMaHAy MEHIO
«YCcTaHOBUTb 3aKnagKy» — crieBa OT Havana CTPOKM MOSBUTCHA CMMBOS 3aKnagkun (HeGomnbLLIOW KPYXOK,
pucyHok 5.4.6).

Onr wval[3, 4, &, 10, 13, 19, 21, 22, 23] A
{
nel = (Ba[wval .a24 * mcl)
i ned4 = (sin((moel * 0.3000C00)) * Z2.00000)
Ecm (ou[wal = 0)
{
Ba[va] .a28 = (epa[wva] .aZ8 + (((sa[wva].al2 - sa[wa].all) * 0.00500000)
Ecma (Ba[wval .ali < sa[val .aZi W
£ >

PucyHok 5.4.6 — 3aknagka

Ecnn e Ha gaHHOWM CTpOKe yXXe yCTaHOBIEHa 3aknagka, To oHa, HaobopoT, yaanuTtcd. To ecTb ogHa u
Ta Xe KoOMaH4a NO3BOMSET YCTaHaBNUBATb M CHUMATb 3aKnagku.

KomaHga «CHATb Bce 3aKnagkun» ygansaeT Bce 3aKknagkvu B JaHHOM (baﬁne.

[nsa nepexoaa k crnegyowen 3aknagke (BHM3 OT CTPOKM, HA KOTOPOW HaxoAUTCS Kypcop) UCNOonb3yeTcs
komaHga «lMepenTn Ha cneayloOLWwyO», a ANs Nepexoda K npeablaylen 3aknagke (BBepx OT CTPOKM C
Kypcopom) — komaHaa «lMepentn Ha npeabiaywyo». MNpu atom okHo danna CT bygeT nepemeLlarbca
Ha CTPOKY C UCKOMOW 3aKnaaKoun.

5.4.1.5 CepBUCHbIE PYHKLMUK

[ns 6onee yno6HOro pegakTMpoBaHus TeKCTa NporpaMM, npoueayp, pyHKUMIA nnm anrobnokos B cpeae
CT peanu3oBaHbl criegytoLmne cepBUcHbIe PYHKLMK:

e [logcBeTka CcUHTaKcMYecknx 3nemMeHToB fA3blka CT. Hekotopble KOHCTpyKuum 4sbika CT
BblAensoTca (NOACBEYMBAOTCS) PasNUYHbIMK LBETaMW AONs  YNydlWeHUa BOCNPUATUSA TeKkcTa
nporpamMmmsl. K HUM, B 4aCTHOCTM, OTHOCATCA KrtoveBble croBa s3bika CT (Mpouenypa, Havano, Ons
W Opyrue), 4YncrioBble KOHCTpyKumM (110), CTPOKOBblE KOHCTaHTbI ('CTpoka") U Opyrme anemeHTbl
(pucyHok 5.4.7).
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“T] pAIN ===
Onr av[l...5], wa3[l, &, 11, 15, 1lg&] A
{
aelav].allf = pa[va3].atd
Ecmm (ae[av].a77 = Q)
{
aslav].alll = (as[av].alld - as[av].allq)
Heaue W
< b3

PucyHok 5.4.7 — OkHo pegaktopa CT

¢ [Mouck napHbIx ckob6okK. CnHTakcuc a3bika CT BkoYaeT B cebsa NOHATUE NapHbIX CKOOOK «{»Kn «}»,
OrpPaHNYMBAIOLLNX COCTaBHbIE KOHCTPYKLMWM OnepaTopoB. MHorga ckoGKM MOryT OTCTOSITb ApYr OT
Apyra Ha JOBOSIbHO 3HAYUTENbHbBIE PACCTOSAHUA U, K TOMY Xe, OblTb BMOXEHHbIMW. s Toro 4Tobbl
nerye 6biNo onpeaensTb 06nacTM 4eNCTBUSE ONEPaTopoB, MOXHO MCMOSMb30BaTb MEXaHN3M noucka
napHbIX CKOBOK. [l0CTAaTOMHO MOMECTUTb KYpCOp HEMOCPEACTBEHHO PSAOM CO CKOOKOW «{» N HaxaTb
knasuwm <Ctrl>+<}> — kypcop aBTOMaTU4YECKN NEPEMECTUTCS Ha CKOOKY, MapHy0 LaHHOMN.

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» MeHlo «lpaBka».. KomaHpa
BbIBOAUT OKHO «BblOoOp cobbITUA» (OnucaHmne B pasgene «PegaktupoBanune dannos Pb\BctaBka
anemeHToB»). lNocne Bbibopa Tpebyembix cnosaps 1 cobbITUA COOTBETCTBYIOLLME UM KO CroBaps
n kop cobbiTnsa ByayT BCTaBMeHbl B TEKCT NporpamMMebl, npoueaypbl, pyHkumm unm anrobnoka CT ¢
no3uumm Kypcopa, KOTopbli cnegyeT NOMECTUTb B MECTO ONMMCaHMs NapaMeTpoB.

5.4.2 PepaktnpoaHue dannos b[]

5.4.2.1 BcTtaBka anemMmeHTOB

BcTtaBka HoBbIX anemeHToB B cxemy ®B[1 nponssogunTca npu nomowm komaHg meHio «lMpaBka\BcTaBka
3NeMeHTOB\...».

Bo3MoxHblI cnepyroume BapnaHTbl BCTaBKU:

e BcTaBka C HAaCTPOMKON CBOMCTB ariemeHTa. Ha akpaHe noasnseTcsa guanor ans 3agaHus CBOUCTB
AaHHOro anemeHTa. B atom cnyyae cnepgyeTt BbiOpaTb Tpebyemble CBOWCTBA, MNOCre 4ero
3aKpbITb AManor ¢ noaTBepXOeHUeM cAernaHHbIX U3MeHeHun. B 3Tom cnydae Kypcop Mbilun
npuMmeT oopMy, COOTBETCTBYIOLLYIO TUNY BCTABNSIEMOro afeMeHTa.

e BcraBka 06e3 3agaHuA cBOWCTB anemeHTa. Kypcop MbilunM cpasy npumeT  opmy,
COOTBETCTBYIOLLYIO TUMY BCTaBNSIEMOro arieMeHTa. JTO O3Ha4aeT, YTo ANs dNeMeHTa AaHHOro
TUna He TpebyeTcsa NpeaBapUTENbHOro 3afaHus CBOMCTB Nepes BCTaBKOW B CXEMY.

Mocne Toro, kak Kypcop npumeT hopMy, COOTBETCTBYHOLLYIO TUMY BCTaB/ISAEMOro 3fiEeMEHTa, criegyeT
LENKHYTb MbIlb0 B CBOOOAHOM 06ractn cxembl (T.e. HE 3aHATOW KakKMM-NMOO OpYrMM 3r1eMEHTOM
CXeMbl) N BblOpaHHbIN 3NeMeHT BCTaBUTCS B cxemy. Ecnu e BcTaBnsiembli anemeHT "nonagaet” Ha
CYLLIECTBYIOLLNIA OPYron 3fIEMEHT CXEMbl, TO BCTaBKM BbIOpAHHOIO arieMeHTa He NMpou3onaeT, a Kypcop
npuMeT opMy peaakTUpoOBaHUSI.

B panbHenwemM cBoWcTBa CO30aHHOMO 3MeMeHTa MOXHO M3MEHUTb. OTO MOXHO caenaTtb C MOMOLLbIO
ABOMHOrO LLEeNYKa MbIWb MO 3NEMEHTY — Ha 39KpaH OyaeT BbiBedeH TOT e Auanor, Yto U npu
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CO3[aHMN OaHHOro arieMeHTa, B KOTOPOM MOXHO MOMEHSITb CBOWCTBA 3nemeHTa — nubo BblAenuTb
anemeHT 1 BblbpaTb koMaHay «U3MeHUTb...» 13 meHio "MpaBka".

BcTtaBka ¢pyHKLUM

BctaBka yHKUMKM npousBoaAMTCA KOoMaHOoh «Cnucok ¢yHKUMK...». Ha 3KkpaH BbiBOAUTCSA
AnanoroBoe OkHO «CnMcok yHKUMIN» (PUCYHOK 5.4.8).

Cnucok dyHKLKMA >
Butnuoreti P YHE LM
P |abs
ApHUBHPOEaHMHE
ﬁaTa H BPErA p Mra HazHaueHue #
HHARMYECK DS NPentpa30EaHHE s T
K.orAtYT aLMA LaHHEI =
Acos Bemucnenye apkkocuiyca [pesyneTar & rpagycas]
Noruyeckue bdd C
Norudeck.os NpeotpasoEaHmHe OHEHHE NEPEMEHHEX
b ST e b T M Aind Norvyeckoe "W L
O BWECHET EMHBIE Andh U ensit aHanorossi nodurossi A
Mepenaya NacnopTa NepeteHHoN Bzin BeMMCnEHWE aproHHYca [pe3yneTaT B rpagycas]
[MEyaTHEIE AOKYMEHTEI Atan BemMucneHue apkTaHreHca [pesyneTar 6 rpagycas]
[peofpasoBaHHe NEpEMEHHDNA Axerage BemMMcnEHWE cpeaHero
CpaBHEHWE NEepereHHEIR BCFI P UHKUMA NOSHTOBOD KONUPOEAHWA M3 32-% GUTHON BeLec
Crpoku BCIF P UHKUMA NOSHTOBOD KONUPOEAHWUA M3 32-% GUTHON Nepet
Tafirepe BCodlE MapannentHan sanuce GWTOBOMD SHAYEHWA B NEPEMEHHYD
amapesmue g:":'HK”-““ . BCad32 MapannensHaa anuct SUTOEOrD SHAYEHUA B NEPEMEHHYID
quEH“E M3 TADAHU, HEAMHEWHOCTH BCodS MapannentHad 3anuce GWTOEOMD 3HAYEHUA B NEPERMEHHYK
HISLLMM MPOEKTa
gHtLHA NP BUD_2 HnpaBEneHue 3 NeKTPO0EM STENEM
AnrofinokM NpoekTa - N
BUZ_3K AnroGnok, YyNpagneHKA 3 NEKTPONPHEDLOM Z3N0PHOM apka
Ch K.omMrayTaTop gHanasoHoE
£ >
CRMCoK BoeX PYHELME Horep anrognoka; K.0MHYecTEo 4oNOAHMTENEHER EXOLOE:

[ Mokasare TUMMSHPOEAHHEIE SYHELHK

]S | OTriena |

PucyHok 5.4.8 — OkHO «CnnMcok oyHKUMN»

B neBown yactu gmanora otobpaxaeTcsa CnMcok BMbnmnoTek, OCTYNHbIX Nonb3oBaTento. MNpu Bbibope
TOM uUnNn nHou 6MBNMOTeKkn B MpaBon 4vactu guanora 6yget oTobpaxaTbCA CNMCOK PYHKLUA U3
AaHHOM 6mbnuotekn. [na kaxaon BblAeneHHON OYHKUMM MOXHO NMOCMOTPETbL €€ ONucaHue, Haxas
Ha KHOMKY C n3obpakeHneM 3Haka Bonpoca B BEpXHEM NPaBoM yrny gnanora.

Mpn BbIGOpEe HEKOTOpbIX (YHKUMIA MOryT akTmBuampoBaTbca nons «Homep anro6noka» w
«KonunyectBo AOMONMHUTENbHBLIX BXOAOB» ((PYHKUNS NPUHMMaET HeOrpaHUYEeHHOE YMCIO BXOOHbIX
napameTpoB), 3HayeHus KOTopbIXx Heobxoaumo 3agaTb [lonb3oBatenio. [lone «KonuuectBo
OONONHUTENbHbIX BXOAO0B» MOXHO OCTaBWUTb MyCTbIM

Ona nnatgopm CPBK Bepcumn 8.0 u MCP KPYI'OJ1 Bepcun 2.2 MOXHO 3aaTb pexum oTobpaxeHus
UMEH TUNU3MPOBAHHBLIX (YHKUUA — BKMAOYUTL nepeknoyaTens «lMokasaTb TUNUM3MpPOBaHHbIE
hyHKUMM» (MHPOPMaUUS O TUNM3MPOBAHHLIX DYHKUMAX nNpuBedeHa B pasgene 3.7 «[leperpyska
Bbl30Ba hYHKLMI» AAHHOrO PYKOBOACTBA).

BctaBka nepemeHHOM

BcTaBka nepemeHHoON npomssBoauTcsl komaHaon «CnUCcoK nepeMeHHbIX...». Ha akpaH BbiBoauTCA
awanoroeoe OKHO «BblbepuTe nepemeHHble» (pucyHoK 5.4.9), B KoTOopom crefyeT BbibpaTb
nepemMeHHyIo A5 BCTaBKN B CXEMY.
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BeiBepuTe NepeMeHHBIE >

Tun nepereHHON | BrogHeE aHANOroELE b

Orodpaxars ' OauHHoe waa" [

[epemeHHEIE: PunsTpauma |
Haoraep | [MozmHuMA | Mran 1 | Mran 2 ~
1 TICM Teranep 1 noToka
2 TIC 02 Tetanep 2 noToka
3 TIC O3 Tetanep 3 noToka
4 TIC D4 Tetanep 4 noToka
a TIC D& Tetanep & noToka
G FIC M HaeneHue 1 ToukM
v FIC 02 N aeneHue 2 ToqKM
a FIC O3 N aeneHue 3 ToqkM
9 FIC 04 N aeneHue 4 ToqkM
10 FIC 05 N aeneHue B TodkM
1 FIC O Pacxon T ToqKM
12 FIC 02 Pacxon 2 ToqKM
13 FIC 03 Pacxon 3 ToqkM
14 FIr na Parwnn A Tk w7
£ >

ATPUEYTEI NEPEMMEHHDE

Haoraep Mran Tun  »
1 Horep kaHana 1

2 Horep neperenHoi 6 HCO 1

3 Haorep nnarel 1

4 Horep exona 1

A Mozuuma C

G Mraa 1 C

7 Mraa 2 C

a EauHULa UstEpEHKHA 1]

9 Tun gaTiuKa L

10 TR NHHEAPKSALMK LKAk 1

11 Hayano weane B

12 K.oHew Wkank B

13 Hus#HAA NpeaYnpeiuTEnEHan FRaHHLE B

14 RenxHaa nnenunnenuTenkHAT FRAHLNA R W
£ >

(] | OTreHa

PucyHok 5.4.9 — OkHO «Bbibepute nepeMeHHble»

PaCKprBafOLIJ,VIVICFI cnucok «Tun nepemeHHoﬁ» Nno3BOJ1AET Bbl6paTb T™N nepemeHHoﬁ A4 BCTaBKU:

e CuctemHble nepeMeHHble — BXOOHble/BbIXoAHble aHanoroBble, BXOAHble/BbIXOAHble
AVNCKpEeTHbIE, NepPEMEHHbIE PyYHOro BBOAA

o BHyTpEHHVIe nepemMeHHble — NpoOMeXyTo4Hble BelWleCTBEHHbIE, Lerble, NIorn4eckme

e [no6GanbHble NnepeMeHHble — MoJb30BaTeNbCKNE NEPEMEHHbIe, MacCuBbl MOMb30BaTENbCKUX
nepemMeHHbIX

e JlokanbHble NnepeMeHHble — MOoMb30BaTeNbCkMe NepeMeHHbIe, MacCKBbl MOMb30BaTENbCKUX
nepemMeHHbI
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e MapameTpbl pyHKUMUM

— BXOAHblE U BbIXOAHbIE MapaMeTpbl NONb30BaTENbCKOW (PYHKLNM
unun anrobnoka, mMoryt 6biTb BCTaBneHbl Tonbko B cxemy ®B[ ans dyHKuuM, onpeneneHHoro
nosib3oBaTenem;

Mpumep okHa «BblibepuTe nepemeHHble» ANs NepeMeHHbiX Tuna «BxogHble aHanoroBble» (B
cny4ae, koraa CP yctaHoBneHa gnst pabotel co SCADA KPYT-2000) npuBegeH Ha pucyHke 5.4.9.a.

BeiBepuTe nepemeHHble >
Tun NepereHHoN; |BHQﬂHHEEHEHDFDBbE _:J
Crofpatare " QauHHoe Mg v
[MepemeHHEIE: PuaeTpaums |
Haraep | MozuumA | T NUHHDE KA | ~
1 TIC M Tetneparypa 1-ro noToka
2 TIC 02 Terneparypa 2-ro NoToka
3 TIC 03 Terneparypa 3-ro noToka
4 TIC 04 Terneparypa 4-ro noToka
a TIC 05 Terneparypa 5-ro notoka
B FIC M1 DaeneHue T-6 TodkK
v FIC 02 DaeneHue 2-6 TodkM
a FIC 03 HaeneHue 36 TodkK
9 FIC 04 DaeneHue 46 TodkK
L] FIC 05 HaeneHue -5 ToukK
1 FIC M Pacxon 1-8 Todku
12 FIC 02 Pacwson 2-56 ToukM
13 FIC O3 Pacxon 3-8 Todku
14 FIC 04 Pacwon 4-5 ToukM
15 LIcm YpoEeHe 1-H4 TOYKM i
ATPHEYTEI NEPErEHHON;
Haoraep Mran Tun
1 Horep kaHana L
2 Horiep nepererHoR & HCO 1]
3 Haorep nnatel L
4 Horiep Bxona 1]
a MozsuumA C
B Mraa 1 C
v Mram 2 C
g EauHMLE W3MEpeHWA 1]
9 Tun garduka L
10 THN NHHEANMEALIMM LUK.ANkE! 1]
1 Hauano weane B
12 K.oHew Wwrank B
13 Hu#HAR NpeaynpeaMTensHan rpaHKuLa B
14 FerxHaa Anenunnen LuTe nhHAS FOAHL A R 2
£ >
(] | OTrEHE

PucyHok 5.4.9 a — «OKHO BCTaBKW NePEMEHHON»

B BepxHeln yactu guanora otobpaxkaeTcsi CMUCOK AOCTYMHbIX NEPEeMEHHbIX, B HMXKHEN — CMUCOK

aTpnbyTOB NepemeHHomn (Ha pucyHke 5.4.9 cnncok Anst BXogHOW aHarnoroBov nepemMeHHomn).

Ons ynobctBa noucka Tpebyemol nepeMeHHON Hag CMCKOM MepeMEeHHbIX PacnofioXeHbl Monsi, B
KOTOpbIX 3agaeTcs WwabnoH noucka. Ecnu ycTtaHoBUTL NpusHak unbTpauuu, TO BMECTO MNouvcka
OyneT ocyLecTBnATbCA PUNbTPaLMS NEPEMEHHbIX.
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Mounck n punbTpaumna ocyLLecTBnAeTcs nNo NepBbIM CUMBOMAM COAEPKMMOTO NOMen:

«Howmepy, «lMosnuusay, «Mmaly» nnu «Mma2y» («dnmHHoe nmsi») — o4ns CUCTEMHbBIX MEPEMEHHDbIX;
«Homep» - ong BHYTPEHHUX NePeMEHHbIX;

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

«Mmsax, «Tuny», «PasmepHocTb», «WHOekc» - ons maccuBoB rnobanbHbIX M JIOKaINbHbIX
nepeMeHHbIX;

e «WNmsax», «Bxoa/Bbixoay, «Tun», «3HayeHne» - Ana napaMmeTpoB PYHKLUIA

[na cUCTEMHbIX NEePEMEHHbBIX MOXHO YCTaHOBUTb Mpu3Hak «OTobpaxaTb «[AnuHHoe umsa». Ecnu
9TOT MPU3HaK YCTAHOBMEH, Y AaHHbIM MPOEKT co3daH Ans CTaHuMK onepatopa Uinn KoHTponnepa 6e3
noaaepXkkn 24-XxCUMBOMBHOM NO3MLMK, TO B OKHE «Bblbepute nepemeHHble» cnucok nonen Gypet
chopmupoBaH B cocTaBe: «Homep», «loanumnsa», «<Mma 1», «ma 2».

Ecnv npusHak He ycTaHOBMEH, U NPOEKT CO3AaH ANs KOHTpornepa ¢ NOAAEPKKON 24-XCUMBOMbHOW
no3mummn, To CNNCOK nonen 6ygeTt chopmnpoBaH B cocTaee: «Homep», «lo3mumsa».

B cnyvae, ecnn npusHak «OTobpaxaTtb “[AnuHHOEe MMa”» yCTaHOBMEH Mosib3oBaTenem, TO CMNUCOK
nonen 6yaet chopMmpoBaH B coctaee: Homep, MNoaunums, OnnHHoe nms.

MHdopmauusa o 3HaveHusax atpmbyTos «nMHHOE UMSA» NepeMeHHbIX onpeaenseTcs:

e [OnA nnatdopm npoekTa, CO30aHHOro Ans KoHTposnnepa, u3 danna db_common.dat B
COOTBETCTBMM C HOMEPOM KaHana CBA3n

e ans nnaTdopM NpoekTa, Co3AaHHOro A CTaHUMKU ornepaTtopa, AaHHble YnTatTes u3 atpubyra
«[ANMHHOE UMsI» COOTBETCTBYHOLLETO TUMa NEPEMEHHbIX.

Ecnn SCADA He ycraHoBrneHa, B pfuanore Bbibopa nNepemMeHHON OTCYTCTBYET BO3MOXHOCTb
YCTaHOBKM pexuma oTobpaxxeHunst «nnHHOro MMeHm».
BcTaBKa KOHCTaHTbI

BcTaBka kOHCTaHTbI Mpon3BoanTCs komaHaon «KoHcTaHTa». Ha skpaH BbIBOOUTCS AManoroBoe OKHO
«BblGepuTe KOHCTaHTYy» (pucyHok 5.4.10), B KOTOPOM crneayeT BblibpaTb KOHCTAHTY ANSA BCTaBKW B
cXxemy.

BriBepute KoHCTaHTY >

L e =8 SV | 11521k HaA Bell eCTEEHHARA

K.oHCTaHTE: PuneTpauma |

Hraa | Tun | SHaYEHWE A
zg_db_const_time_sample  Bew 32 01

gys_db_pump_hmi_state_... Bew3Z 2192

gyz_db_pump_hmi_state_z... Bew3Z 4098

zig_db_pump_hmi_state_s... Bew3Z 2043

zg_db_pump_hmi_state_s... Bew32 A2

sys_db_pump_hmi_state_z... Bew3? 286

gyz_db_pump_hmi_state_z.. Bew32 1

sz db_purmp_hmi_state_s.. Bew32 g

zig_db_pump_hmi_state_s... Bew32 4

zvg_db_pump_hmi_state_s... Bew32 2

gyz_db_pump_hmi_state_z.. Bew32 1024 W
£ >

Ok, | OTraeHa |

PucyHok 5.4.10 — OkHO «BbibepuTe KOHCTaHTY»

PackpbliBaloLmincs cnmcok «TUn KOHCTaHTbI» NO3BOMSET BbiOpaTb TUM KOHCTAHTLI 45 BCTaBKU:
e [nobanbHble — BELLECTBEHHAs, Lenas, normyeckasi, CTpokoas (npumep Ha pucyHke 5.4.10)
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e JlokanbHble — BeLWECTBEHHas!, Lienasi, riormyeckasi, CTpokoBast
e MaccuBbl aHHbIX.

B obwem cnyyae nouck M punbTpaunsa KOHCTAHT OCYLIECTBNSETCA MO MNepBbIM CUMBOMaM
cogepxummoro nonen «Mma», «Tun» nnm «3Ha4yeHne».

Ins yoobctea noucka n BbIGOPKM KOHCTAHT MOXHO 3a4aTh LWabnoH B NonsiX, KOTOPbIE pacnosiOXeHbI
Had CMWUCKOM KOHCTaHT.

Ecnn yctaHoBUTb nNpu3Hak dunbTpauun, To OyaeT OCyLecTBNATbCA BblOOpKa BCEX KOHCTaHT B
COOTBETCTBMM C NepBbiMM cumBonamm nonen «Umsa», «Tuny», «3HadeHue» wnu c 3agaHHbIM
nonb3oBaTterniemM LWabnoHom.

BcraBka kKOMMeHTapus

BctaBka KOoMMeHTapusi npousBoamtcs kKomaHaon «KommeHTapum». Ha skpaH BblBOOUTCS
ananorosoe OkKHO «KommeHTapun» (pucyHok 5.4.11), B KOTOpOM criegyeT BBECTU TeKCT
KOMMeHTapus.

Kommentapui >

AT TEKCT KokreHTapHA [0 1024 cureonce]

k. | OTrEHa

PucyHok 5.4.11 — OkHO «KoMMeHTapumn»

BcTaBka coobLieHus

BctaBka coolLieHMs Npous3BOAUTCA KOMaHOOM «AneMeHT coobweHue». Ha akpaH BbiBOAUTCS
aunanorosoe okHO «CBOMCTBa cO00LWeHus» (pUCyHOK 5.4.12).

CEOWMCTEA cOOBLLEHKA hod

{* CoofleHue W3 cnosapsa

Cnoeape: |3|:|1 CHCTEMHEIE COGETHA
Cofbmie: |‘I 22 BriGpate...

FoprdaTHan ctpoka: HCO%3d BHE2d KWK 3am. snau. BaAZ-3d=3- 4

* MepemeHHas: |-'151 4 BriGpare. ..

f

" Mosduua: |

(" Tekcroeoe coofweHWe

k. | OTrEHA
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PucyHok 5.4.12 — OkHo «CBoncTBa coobLuieHnsa»

B okHe «CBoricTBa coobuieHmay» cnegyet nnbo 3agatb cooblieHne n3 crioBaps (YCTaHOBUTb NPU3HaK

«CoobLeHne U3 crioBaps»), NMM60 BBECTN COOCTBEHHbIN TEKCT COOBLLEHUS.

B cnyyae 3agaHusa coobLlieHnsa 13 crnoBaps kog CrioBaps U Ko COObITUS MOXHO BPY4YHYHO BBECTU B
nons BBoga «CnoBapb» M «CoObITUe» COOTBETCTBEHHO WKW BbiOpaTb WX B OKHe «BbliOoop
cob6bITUA» (pUCyHOK 5.4.13), KOTOpOE OTKPbIBAETCH MOCME HaXaTus Ha BEPXHI M3 KHOMOK
«BblOpaTb» B OkHe «CBoMCTBa COOOLLEHUS».

JCO%3d

HCO%2d Be%2d Neperpyzka
Hotep seona C=%3d H=%3d
Onpoc neperdeHHOR Bk modeH [21d->51d)

Onpoc neperdenHoi & CO srnoded [21d-51d)

Hortep nnates C=%3d H=%3d

Horep sxona C=%3d H=%3d

EpuHuua warepenua C=X3d H=%3d

Tun gatudrka C=%3d H=%3d

TN AHHeapMEaumrd wiane C=%d H=5%d
Hayano wkane C=3%- 4f H=%- 4f

KoHew, wrane C=5- 4f H=X%- 4f

HuxHaa npeaynp. rpaHuwua C=%- 4F H=3%- 4f

d >KIIE zard. sHau BA, - A
YCO%3d B=%2d <HWK sam. sHay, BAX-3d=%- 4

CHrHaAMEaUMA N NEpeeHHON BEAOYEHA [£7d-x...

CHrHanMzauMa no nepetdedHoi B CO Branoveda |...

CeAsaHHee c© co...
CeAsaHHEle © co...
CreseHue sanp...
CneseHue sa np...
CreseHue sanp...
CneseHue sa np...
CreseHue sanp...
CneseHue 5a np...
CreseHue sanp...
CneseHue 5a np...
Ches#eHHe 3anp...
Cneseque sanp...
Ches#eHHe 3anp...
Cneseque sanp...
Cres#eHue 5a np..

JMarHocT Hue:

HacTpolica
Hacrpoiika
HacTpolica
Hacrpoiika
HacTpolika
Hacrpoiika
HacTpolika
Hacrpoiika
HacTpolika
Hactpoiika
HacTpolika
Hactpoiika
HacTpolica

o |

LuarHocTHyeck. .,
JuarHocTHieck. ..

BuiGop cobbimua X
BriGepure cnoeape BriGepure cofbmHe B cA0BIpE
F.on | H aur4eHOEaHMWE Koo | Crpoka | Tun | K.aTeropua | Coctos s
I CucTerHels coSemun a5 CurHamzauma 1-»1: %8s CeAzaHHeE cco.. CeazaHele cTe.. WMok
a7 Curnanisaogua 1-»1: %8s CeAsatHbie cco..  CEAsanHbie cTe..  Huckp
a3 CuvrHanvzauma 0-»0: %8s CeAzaHHeE cco.. CeaAsaele cTe..  Juokp
] Curnamnsagua 0-:0; %8s CeaszadHes coo..  Ceaszadce cTe..  Juokm
Her ceasq no Kanany %2d CeAsaHHele © co..  OWardocTwyeck..  KaHane
EcTe ceAze no Kanany %d Ceaszaddes coo..  Juardoctuyeck..  Bosep:
Oumisk.a npuHTERS CeAzaHHelE c oo, JuarHocTuyeck...  Annap:
MpwHTER HOpHa CeAsanHele © co..  AOuardoctuyeck..  Bosep:
3anyck. cepeepa B MpocTee MHpopraumond...  MNporps
K.aHan ¥2d BrnioueH CeAasanHee © co..  Mugopraumond..  Mporps
K.aHan %2d BriknioueH CeAzaHHElE C co...  MHpoprauWodH...  [porp:
MHMUMATHEHEIR Zanpoc no kaHany id CeasatHee c co..  Mugopraumond..  Mporps
K.aHan cenzud MNE2d - OcHoBHOR MNpocTeie MHpoprauodH...  Annap:
HCO0%2d Neperpyska ALUMN CeAsatHele © co..  AduarHocTuyeck..  Annap:
HCO0%3d BoccTaHOENEHWE CEAZM CeAzaHHelE C co..  [duWarHocTuyeck...  Bosep:
YnpaeneHue: HET ceasu Mo kadany %22d. Ormena .. Ceasaddes coo..  Ouardoctuyeck..  Fadane
dnpagneHue: HET cEASM Mo kadany %=2d. Otwena . CeAsaddes coo.. JuarHocTuyeck.. Fadane
YnpaeneHue: HET ceasu Mo kadany %22d. Ormena .. Ceasaddes coo..  Ouardoctuyeck..  Fadane
HCO%2d BeX2d Ofpeis CenzaHHeie o oo, JuarHocTuyeck. . Annap:
JCO%2d Bx%2d HewcnpagHooTe CeAsanHee © co..  JMarHocTuyeck..,

PucyHok 5.4.13 - OkHo «Bbibop cobbiTns»

B cnyyae cospgaHuss cobGCTBEHHOro TeKkcTa cooOWeHus criegyeT MnocTaBUTb Mepekniovartens B
nonoxeHme «TekcToBoe coobLeHne» 1 BBECTM TpebyeMbln TEKCT cooOLLEHMS B Nofne BBoAA.

@BHVIMAHVIE!!!

TekcT coobLeHnst oMKeH yaOoBNEeTBOPATb CNeay Wum npaBunam:
- CoobuieHne MoXeT COCTOATb U3 HECKOJTbKUX 3NIEMEHTOB, pa3feNieHHbI X 3ansiTbl MU

- OnemeHTamMn coobuieHnss MoryT ObiTb: TEKCTOBas CTPOKa, 3aKflloYeHHasi B KaBblYKM;
3Ha4YeHUs NnepeMeHHbIX U X aTpUBOYTOB; YMCIIOBbI € 3Ha4YeHUs

MpuMep TekcTa coobuieHus: "IT1o BbiBOA 3Ha4YeHUs nepemeHHon NMB1 =", n1

ITPOEKT
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B okHe "CsownctBa cooblieHusa" cnegyeT ykasaTb MNEPEMEHHYIO, C KOTopon Oyoer cBsi3aHOo
coobuieHne. MNepeMeHHy0 MOXHO BBECTM BPYYHYHO (B none «MepemeHHas») nnu BbibpaTb B OKHE
«BblOOp nepemMeHHON», KOTOPOE OTKPLIBAETCS MOCE HaXaTUSA Ha HVKHIOK M3 KHOMOK «BblopaTb».

BcTaBka 6noka «ECJIU»
BcTtaeka 6nioka «ECJ1IM» nponssoantcsa komaHgon «bnok «Ecnu».
BcTaBka npoueaypbl

BctaBka npouegypbl Npov3BOAUTCS kOoMaHOo «CnucoK npoueayp...».

Ha akpaH BbiBOAUTCS
awnanoroeoe okHO «BbibepuTe npoueanypy» (pUcyHok 5.4.14).

BriGepute npouesypy >

Tun Apoueayp : | CE MpoLESYPE

Mpouegyper:

CTrey
[cT] PRk

] | CTrieHa

PucyHok 5.4.14 — OkHo «BblbepuTte npouenypy»

B gwanoroBom oOkHe HeobGxoaumo BbiOGpaTb  BbidbiBaemyk npouegypy. C  nomoubio

packpbiBatoLLerocs cnucka "Tun npouenyp" MOXHO BbIBECTM AN OTOOpaeHnst TONMbKO npoueaypbl
&b/, Tonbko npoueaypbl CT nnm Bce npoueaypsl.

BcTaBka anemeHTa "Bbixoa"

BcTaBka anemeHTa «Bbixog» nponssoguTca kKomaHaon «Bbixog».
BcTaBka 6noka O

BcTtaBka 6rioka «[J1A» nponseoauTcst komaHaon «bnok «Ans».
BcTtaBka maccuBa gaHHbIX

BctaBka maccvBa AaHHbIX npon3BogunTCA komaHgon «MaccuB paHHbIX...». KomaHaa OOCTynHa

TONMbKO NpW BblAeneHnn kakoro-nmbo 6noka «[ns» Ha cxeme. Ha akpaH BbIBOOUTCSA ANAnNoroBoe OKHO
«Co3aaTb MaccuB AaHHbIX» (PUCyHOK 5.4.15).
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§ A |

C0383Te MaCcCWE AaHHBIX pod

b s

IMBaEI

Cosnate I OTreHa

chylHOK 5.4.15 — OkHo «Co3gaTb MIaCCMB JaHHbIX»

B okHe crnenyeT 3ajath MMS HOBOrO MaccuBa AaHHbIX.
[nsa dopmnpoBaHusa crnmMcka HOMEpPOB MaccvBa [AaHHbIX HeobXoAuMO ABaxAbl LLENKHYTb NeBow
KHOMKOM MbILIM MO 3NeMeHTYy M B nosBuBLIEMCH OkHe (pucyHok 5.4.16) 3apgatb Heobxoaumble
Homepa.

HazHaveHKMe HOMEPDE NepeMEHHBEE ARA MACCHEDE A3HHBLX p4
—Maccuee! — lNepereHHEIE |
H aut1eHOBAHME MaCCHES: Tun MEPErEHHDN; IHDDME}KHTD‘-IHEIH EELWECTEEHHAA vl
-
MEST _I [T FuneTpauma

Horep | Mosdums Mran 1 Mram 2 ~

M:n/m | Homep | Mosuuua

=l
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PucyHok 5.4.16 — ®opmumpoBaHue cnmcka HOMepoB MaccmBa AaHHbIX

Mpouenypa nobaBneHna HOMEPOB MaccKBa AaHHbIX NPOUCXOAMUT B HECKOJSbKO LUAroB:
1 Bbibop TMnNa nepemeHHon B none «Tun nepeMeHHOW»
2 Bblbop B naHenun «[lepemMeHHble» HOMEPOB MNEpPeMEHHLIX, KoTopble OyayT [obaensaTbCca B
MacCuB, C MOMOLLIbIO MbILLM U yOEPXKMBAEMbIX HAaXaTbiMK KHoNkamu shift nnu ctrl.
3 TlepeHoc cnucka BbIOpaHHbIX HOMEPOB NEPEMEHHbIX B CMMCOK HOMEPOB NepeMeHHbIX MaccuBa
OCYLLECTBMAETCS MNYTEM HaXaTusi KHOMKM C M300paxeHMem CTperku COOTBETCTBYHOLLENO
HanpaBneHuns.

BcTtaBka nepemMeHHOM MaccuBa
BctaBka nepemeHHOM MaccuBa npousBoautcs komaHgon «lMepemeHHble MO...». KomaHga
BCTaBMsiIET Ha CXEMYy NEPEMEHHYI0, agpecyeMyto Yepe3 MaccuB AaHHbIX. KomaHaa gocTynHa TOnbKo
npu BblAeNeHnn anemeHTa «[na» Ha cxeme. Ha akpaH BbIBOOUTCA AManoroBoe okHo «llepemeHHasn
MaccuBa AaHHbIX» (PUCYHOK 5.4.17).
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PackpbliBatowmincst cnmcok «CnMcoK MaccuBOB» MO3BONSET BblOpaTb MaccuMB AaHHbLIX, KOTOPbIN
OyneT ncnonb3oBaTbCA ANsl agpecaumm 4aHHOW NepeEMEHHON.

PackpblBatomincs cnncok «Tun nepemMeHHoW» No3BonsieT BbIbpaTh TUM NEpPEMEHHON, AN KOTOPOW
OyneTt oTobGpaxaTbCsi CnMCoK aTpmbyToB B none «ATpMOYTbl NepeMeHHOM».
[ocTynHbl cnegyroLmne Tunbl NEPEMEHHBbIX:

e CuctemMHble — BXOAOHbIE/BbIXOAHbIE aHanoroBble, BxogHble/BbIXOOHbIE — OUCKPETHbIE,
nepemMeHHble py4yHOro BBoAA

e BHyTpeHHMe — NPOMEXYTOYHbIE BELLLECTBEHHbIE, Lerble, normyeckne

¢ MaccuBbl rnobanbHbIX NepPeMeHHbIX

e MaccuBbl NOKanbHbIX NepPeMeHHbIX.

Ecnn BbiGpaH nobon n3 TUMNOB CUCTEMHOW MNEPEMEHHOW, TO B HWKHENW 4YacTu oOkHa Oyaer

oTobpaxaTbCs CMMCOK aTpubyTOB 3TOro TMNa NEPEMEHHOM, C NMOMOLLBID KOTOPOro MOXHO 3aaTtb

aTtpmbyT NepemMeHHON MaccuBa SaHHbIX.

MepemeHHas MacCHEa A3HHBL pd
CAMCoK, MacCHEOs: Tun NepeteHHON;
riEah - |BHD.EI.HEIF| aHanoroeas -

ATPUEYTEI NEPEMEHHOE

Haorep ||r'1MF| |THI‘I ~

Kog ofpatoTkm

Haorep nnatel

Horep exona Ha naate
MozMuMA NeperdeHHoE
Mraa 1

Mpaa 2

EauHMLa vstepeHua

Tun garymia

10 Tun AMHEapKSaLMK WEakE!
Hauano weanel

1013 i sl s Y s e s e s

12 K.oHew wrank B

13 Hu#HAa NnpegynpeguTenEHan rpaHHLa B

14 BepxHan npegynpeaMTenEHan rpaHHLa B

15 Hu#Haa npegasapuiiHas rpaHLa B

16 BepxHaA npeaBapuiiHaA rpaHULa B

17 [McTepesue curHanuaauH9 or 0o 10% B

18 Bperia onpegensHYA ckOpocTH MEMEHEHMA NApatETpa B

19 [paHMLa CUrHANMSaLHK N CKOPOCTH POCTa B

20 DAHKLA CHMHANWMSALMM MO CKODOCTH NMAlEHIA B 4
£ >

0k | Otrena

PucyHok 5.4.17 — OkHO komaHabl «[lepemeHHas MaccmBa SaHHbIX»

Ecnn BbIGpaHbl mMaccuBbl rnobarnbHbIX WMNW NOKanbHbIX NEPEMEHHbIX, TO B HWXHEW 4acTu OKHa
0oTOBpa3nTCA CNMCOK C MaccMBamu rnobanbHbIX UMK NokanbHbIX NEPeEMEHHbIX (pUcyHok 5.4.17a), B
KOTOPOM BbIGMPAETCS KOHKPETHbIA MACCHB.
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HEPEMEHHEH MACCHMED JaHHEBLX

CrMCok, MaccHEDE:

TN NepetAeHHO;

s

ragah ﬂ tl accHER! rNofankEHER NEpErEHHER
[epereHHBIE;
Mt | Tun | PastiepHocTE
MASKS _BL1_SD Uend2 &
MASKS _BLZ_SD Uend2 &
MASKS_ PRI Uend2 3
Uend2 3

(] | OTraeHa

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

Ecnn BbiGpaH noGOM U3 BHYTPEHHWX TUMOB, TO B HWKHENW 4YacTM OKHa Hu4yero He Oyget
oTobpaxartbcs.

BctaBka anemeHTa «[llpepBaTb»

BcTtaBka anemeHTa «[l1pepBatb» NponsBoanTcs komangon «MpepBaTtb».

BcTtaBka 6noka nopsiaka BbINOfHEHUSA

Bcraeka 6rioka nopsiaka BbINorHEeHUst Npon3BoauTCs komaHaon «Bnok nopsiaka BbINOMTHEHUA».

BcTaBka nMHUM CBA3MN

[ona coegnHeHus Kakux-nnbo AOBYX 3J1eMEHTOB CXEMbl OBl nuHnen ceaAsn crieqyeTt HaxaTb IeByro
KraBuuly MbIllN B obnacTn BbIXOQHOrO/BXOAHOrO KOHTaKTa nepBoOro arieMeHTa, 3artem, He OThnyCKad
KHOMKW MblILUK, nepeTalinTb ee B obnactb COOTBETCTBEHHO BXOAHOrO/BbIXOAHOIO KOHTAKTa BTOpOro
NieMeHTa U oTXaTb KHOIMMKY, Nnocrie 4ero JInHnA CBA3N yCTaHOBUTCA.

Ins scex nnatgopm CPBK Huxe Bepcun 8.0 n cpeabl ncnonHeHus KPYITOJ1 Huke Bepcun 2.2 nnHus
CBSA3N MOXET COeANHATb BbIXOAbl M BXOAbl TONIbKO OANHAKOBOro TUNA.

Ons nnatpopm CPBK Bepcumn 8.0 n cpeabl ucnonHenms KPYTOJl Bepcun 2.2 MOXHO COEAUHSTb
NMHWEN CBS3N BXOAbl M BbIXOAbl PasHbiX TUMOB. Takoe coeaAuHeHMe BO3MOXHO NPWU BbIMOSTHEHWUU
cnegyoLwmnx yCrioBuin:

e Bo3amoxHo npeobpasoBaHue faHHbIX U3 OQHOro Tuna B Apyron 6e3 notepu TOYHOCTH

e Twn BbIXOOQHOrO KOHTaKTa ABHO 3aJaH.

B cnyyae 3agaHus NWHWM CBSI3N, Npy KOTOpOW GyaeT NpoucxoauTb NoTepsi TOYHOCTU, NOonb3oBaTento
BblaéTcs coobLleHne o Heo6XxoaMMOCTU NCMOSNb30BaHUS PYHKLMI Npeobpa3oBaHUs aHHbIX.

Mpy 3agaHnn NUHUIA CBA3K CYLLLECTBYET Ps OrpaHUYEHNIA:

e 3agaHvie NMHUK CBA3W C BbIXOAHOIO KOHTAKTa C HEABHbIM TUNOM Ha BXOOHOW KOHTAKT C HEABHbIM
TUMNOM HEBO3MOXHO.

e 3apaTb HECKOSbKO NIMHUN CBA3W C KOHTaKTa C HESABHbIM TUMOM [aHHbIX BO3MOXHO TOSbKO B TOM
crnyyae, ecnu TN BXOAOB SIBHO 3ajaH M BCe BXOAbl MMEKT oAMHaKoBbl Tun. B npoTuBHOM
crnyyae MOXHO 3a4aTb TOMbKO OAHY NUHUIO cBA3W. [Npn nonbiTke 3agaHns GonbLuero KonuyecTsa
NUHUIA cBA3n ByaeT BblgaHo coobuieHne 06 oWNnBOoYHbIX AEUCTBUSX, U NNHUA CBA3M He ByaeT
yCTaHOBreHa

Takvm e 06pa3omM MOXHO YCTAHOBUTb U NIMHWUIO CBA3WU C MHBepcuen. [Ina aToro 4ocTtaTovyHo nepeq

BCTABKOW IMHUKM CBA3W BblOpaTb anemeHT «JIMHuA cBA3WM C UHBepcuen» (KomaHda MEHIo
«lMpaBka\BcTtaBka anemMeHTOB\J/INHMA CBA3M C MHBEpCUEW»), a 3aTeM C MOMOLWbI MbILLK
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coeanHuTb TpebyeMble KOHTaKTbl. JIMHUEN CBA3WM C MHBEPCUEN MOXHO COELMUHSITb KOHTaKTbl TOMbKO
nornyeckoro Tuna, uHavye oHa byaeT aBTomaTn4ecky npeobpasoBaHa B 0ObIYHYHO JIMHWIO CBSA3MU.

BctaBka anemeHTa «BbipaxeHue CT»

BctaBka anemeHTa «BblpaxeHune CT» npoussBoguTtcss komaHgon «BblpaxeHue CT». Ha akpaH
BbIBOAUTCHA OManoroBoe okHO (pUcyHoK 5.4.18), B KOTOpOM HEOBXO4MMO BBECTW TEKCT BbIpaXXEHMS Ha

as3bike CT.

Broipawenme CT >

BripaeHue ftur

TuN pEsyYNETaTa BRIPSKEHHA, | = -

k. OTreHa

PucyHok 5.4.18 — OkHo koMaHab! «BbipaxeHune CT»

[ns BblpaxeHuns, BBEOEHHOrO NOsfb30OBaTeNneM, TN pesynbTaTa MOXHO BblbpaTb B crnncke «Tun
pe3ynbTaTa BblpaXXeHUA». [10 yMON4aHuio TUN BbIpaXXEHUSA He onpeaenéH — «k»,

KOHTpOJ'Ib CMHTAaKCKCa BblpaXXeHUA Nnpon3BognTCcA Ha 3Tane TpaHciauunm nporpamMmebl.

5.4.2.2 BbigeneHne anemMeHToB

Bce penctBua pepaktMpoBaHuMa NPOU3BOOATCA, Kak MpaBwuno, Hag BblAENEHHbIMU 3MNeMeHTaMu.
Bbligenutb anemMeHT/rpynny anemMeHToB MOXHO Creayowummn cnocobamu:

e BbliaeneHue «wenykom» MblwKn. [Ana BblgeneHus cnegyeT YCTaHOBUTb KypCOp MbIWKM Ha
TpebyeMoM anemeHTe 1 HaxaTb NeBYIO KnaBuwy (PUCYHOK 5.4.19).

| | | ]
I

| ] %I

PucyHok 5.4.19 — BelgeneHue anemMeHTa LWeyKoM MbILn

Ecnn TpebyeTca BbigenMTb HECKOMBbKO 3NIEMEHTOB Cpasy (BblIAENUTb rpynny 3NeMeEHTOB), cnegyeT
HaxkaTb knaeuwy Shift, nocne yero, He oTnyckasa ee, nocrnegoBaTefNlbHO NPOU3BECTM KLLESYKMU»

MbILLbIO Ha KaXXaoM 13 TpebyemblX 311IEMEHTOB.

¢ BbigeneHune obnacTtbl. B aTOM crniydae cnegyeTt HaKaTb JIEBYHO KNaBuULy Mbin B CBOOOLHOM
obnactn cxembl, Nocre 4ero, He OTNyckas ee, NepeMecTUTb ee B ApYyryto obnactb Cxembl Tak,
4yToObl  3MEMEHTbI, KOTOopble HeobxoauMO  BbIAENWTb  MOSIHOCTbKD — OKasanucb  BHYTpU
«MNPSAMOYTofibHMKa BblAENEeHUA» N oTKaTb Knasuwy Mbin (pUCyHOK 5.4.20).
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PucyHok 5.4.20 — BelgeneHune anemeHToB 06nacTbio

Mpn atom, ecnun TpebyeTca BbIAENUTL MPYNNy SNEMEHTOB, COAEPKaLLytoCcs B KakoM-nnbo 6noke
(Hanpumep, «OJ1A»), To onepaumio BblgeneHnss obnactelo cnegyetT NPOM3BOAUTL MPU HaXaTon
knasuwe Shift.

e BbipeneHue Bcex anemMeHTOB. Ecnn TpebyeTca BbiAENUTb Cpa3y BCE ANIEMEHTbI CXEMbI, CneayeT
BblOpaTb NYHKT MeHo «lMpaBka/Bbiaenutb BCe».

Moao6HbIM 06pa3oM OCyLLECTBNAETCS U BblAENeHne NIMHNIA CBA3N.

5.4.2.3 lepemMeLleHne arIeMEHTOB Ha CXemMe

lMepemelleHne BbIOENEHHOrO anemeHTa/rpynnbl 3f1IEMEHTOB C OfHOM 06racTm cxembl Ha Opyryto
OCYLLEeCTBISAETCA NyTEM 3axBaTa MX MbILbIO U NepeTackmBaHMeM B Tpebyemyto ob6nactb ¢ OTnyckaHnem
MbIlLUM B TOYKE Ha3HayeHusa. [pu 3TOM ecnu nepeTackMBaemble 3NIEMEHTbl B TOYKE Ha3HAYeHUs
nepecekyTcs C ApYrMMu 3rieMeHTaMm CXeMbl, TO NepeMELLIEHME HE OCYLLECTBUTCS, Tak Kak HMKakue aBa
anemeHTa cxembl ®B[1 He MoryT nMeTb 06LLMX oBnacTen nepeceveHus.

B 10 Xe Bpemsi, BO3MOXHO nepeMelleHne anemMeHTa n3 obnactn HenocpeaCcTBEHHO cxeMbl B obnacTb
Kakoro-nnbéo 6Gnoka, Hanpumep, "OJIA" nnn "ECIN", a Takke u3 6noka B 6nok. Npu atom, ecnu
nepemMeLlaemMbini B oguMH GrOK anemMeHT MMeeT CBA3b C 3N1IeMeHTOM, OCTaBLUMMCA B Apyrom 6noke, To
AaHHas cBA3b paspbiBaeTCs (NIMHWUS CBA3W yaanseTcs).

Takke BblaeneHHble arIeMeHTbl MOXHO nepemeLlaTb MNPy NMOMOLLN KnaBuLL YrpaBrieHUs KypcopoM.
5.4.2.4 N3ameHeHne pa3mMepoB 3f1IEMEHTOB

M3ameHeHne pasMepoB 3NEMEHTOB MpUMeHsaeTca anga npugaHua cxeme OB 6onbluen HarnggHOCTW.
[Ons aToro, npexge Bcero, criegyeT BblOENUTb 3fIEMEHT, pas3Mepbl KOToporo TpebyeTcsa WM3MEHUTb.
[anee cnegyeT nogBecTn Kypcop MbIWK K OOHOMY U3 4-X MapKepoB BblAENEHUs — Mpu 3TOM Kypcop
npumeT bopmy B BUAE ABYHaNpaBneHHOW cTpernku. [lanee cnefyeTt HaxaTb JIEBYHO KHOMKY MbILWN, U, HE
OTnycKasi KHOMKK, MEPEMECTUTb KypCcop Ha gpyroe MecTto (TeM cambiM, 3agaBasi HOBble pa3mepbl
anemeHTa) B cBO60AHOM 0611acTi CxeMbl, MOCME Yero omKaTb KHOMKY — pa3mepbl afeMeHTa U3MEHSTCA
(pncyHok 5.4.21).
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PucyHok 5.4.21 — /AlameHeHne pa3mepa anemeHTa

5.4.2.5 NameHeHne NnHUN cBsA3n

M3meHeHne popmMbl NIMHUI CBA3M MCMOMb3YeTCs AN1si cocTaBneHus 6onee HarnsgHbix cxem OB/,

Ona aToro cnegyeT «LWENKHYTb» MblWbl0 Mo TpebyemMomy CermMeHTy fMHUMM CBSA3WU, WU, He OTnycKas
KHOMKy, MNepeTawmuTb Ha [pyroe MecTo, MOCfie Yero OTKaTb KHOMKY MblwW. BblibpaHHbIN CermeHT
NnepemMecTUTCa Ha HOBOE MECTO, a COCedHME CEerMeHTbl COOTBETCTBEHHO CTaHyT AJIMHHEE WK Kopoue

(pucyHok 5.4.22).
-
o

5

PucyHok 5.4.22 — 'ameHeHne NUHUN cBA3n

Mpun aTOM, ecnu NnepemMeLLaeMbli CErMEHT ABMAETCS NepBbIM/MOCNEAHUM ANS OAHHOW NUHUW CBA3U, TO
nepea Hum/nocne Hero GyaeT co3gaH HOBbIA CErMEHT, YTO NMO3BONSET A00aBNATb HOBblE CErMeHTbI K
NNHUK CBA3N (PUCYHOK 5.4.23).
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PucyHok 5.4.23 — [Jo6aBneHne HOBbIX CErMEHTOB fIMHWUMW CBA3N

Ecnu e, HaobopoT, TpebyeTca yMEHbLINTb YNCNO CEMMEHTOB JIMHUWN CBA3U, TO ANSA 3TOro A0CTaTOYHO
coeanHuTb (cbnuanTb) niobble ABa COCeAHMX cerMeHTa (FOpM3OHTarnbHbIX UM BEPTUKANbHbIX) (PUCYHOK
5.4.24).
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PucyHok 5.4.24 — YpaneHne CErMeHTOB NIMHUN CBSI3N

R » B

5.4.2.6 YpaneHue aneMeHTOB U3 CXeMbl

Ona  ypaneHuss Tpebyembix 3NemMeHTOB cregyeT WuX BbiAenuTb UM BblbpaTb MYHKT MEHH
«MpaBka/Yaanutb» vnu HaxaTtb knaeuwy Delete. Mpu aToM GyayT yaaneHbl Bce NUHUM CBSI3W,
COEAVHEHHbIE C KOHTAKTaMW JaHHbIX 31IEMEHTOB.

AHanornyHbIM 06pa3om OCYLLECTBMSIETCS yaarneHne NMHUIA CBSA3N.
5.4.2.7 KonnpoBaHue 1 BCTaBka aN1eMeHTOB B/n3 Gydepa obmeHa

Pepaktop ®B[] peanudyeT yHKUUM KOMUPOBAHWUS U BCTaBKW 3NEMEHTOB, AN Yero nogaepxvsaet
cobcTBeHHbIN Oydbep obmeHa. [1na konupoBaHusa Tpebyembix anemeHTOB B Bydep obmeHa cnepyet
BbIOENUTL UX, @ 3aTeM BblbpaTb NyHKT MeHio «[MpaBka/KonupoBatb». [INsi BCTaBKM COXpPaHEHHbIX
anemMmeHToB n3 bydepa obmeHa cHavana BbiGMpaeTcss NyHKT MeHo «lMpaBka/BcTtaBuUTbL», Nocrne 4vero
dopmMa Kypcopa NOMeHSEeTCs Ha COOTBETCTBYIOLMA AaHHOMY TUNY onepaunn. 3aTtem cnegyet WenkHyTb
MbILbIO B TpebyemMoM mMecTe B cBOOOAHOM 06nacty cxemMbl. ArieMeHTbl 3 Bydrepa BCTaBATCH B CXEMY.
Kpome TOro, ocyLiectBuTb onepauunto KONMpOBaHWS/BCTAaBKN MOXHO MyTEM NepemMeLLeHns BbiAEeNEeHHOM
rpynnbl 3N1eMEHTOB C OOHOM 06nacTu cxeMbl Ha Apyryto (CBOGOAHYK OT APYrux SMNeMeHTOB) Mpu
HaxkaTou knasuwwe Ctrl.

KomaHga meHio «lMpaBka\BblpesaTb» KonupyeT BblgeneHHble 3neMeHThl B Oydep, a 3aTemM ygansieT nx
M3 CXeMbl.

KomaHngon menio «lMpaBka\KonupoBaTb kak meTacpamn» konumpyet cxemy B[] B BMAEe puUCyHKa B
6ydep obmeHa Windows. B pganbHenwem 3TOT PUCYHOK MOXHO BCTaBUTb B ApYroe MpuroxeHue
(Hanpumep, gokymeHT MS Word). Ecnun e Hy)XHO ckonupoBaTb TOSbKO 4acTb CXEeMbl, 4OCTATOYHO
BblAeNUTb TpebyeMble aneMeHTbl 1 BbibpaTb B MEHIO AaHHYO KOMaHAY.

5.4.2.8 PaboTta c Toykamu octaHoBa

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

To4yka ocTaHOBa — 3Ta «MeTKa» Ha 3fIeMEHTE CXEMbI, KOTOpasi O3HA4YaEeT, YTO BbIMOSIHEHNE NPOrpamMmbl
B pexume oTnagkM OyoeT NpUMOCTAHOBIEHO HA 3TOM 3fleMeHTe U NPOAOIHKEHO MO  KOMaHAbl
Nonb3oBaTens.

PaboTa c To4kamMy OocTaHOBa OCYLLECTBSAETCA NOCPEACTBOM KOMaH MEHIO, pacnonOXEHHbIX B MEHIO
«OTnaaka\Touykn octaHoBa\...» (PUCYHOK 5.4.25).
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AXTHENAA HeaxTneHan
TONA OCTAHOBAL TOUKA 0CTAHOEA
(BXIE0YeHa) (0TREOYeHA)

PucyHok 5.4.25 — OTKnNoYeHNe TOYEK OCTaHOBa

Ecnu TpeﬁyeTCH YCTaHOBUTb TOYKY OCTaHOBa Ha OAWH Wi Oonee 3MEMEHT CXEeMbl, cnenyer,
npenBapuTesibHO BblAENTUMB 3TU 3J1€MEHThI, Bbl6paTb KOMaHOy MEHIo «YCTaHOBUTb TOYKY OCTaHOBa».
Ecnn xe Ha kakoM-nnbo u3 BblOENEHHbIX 3NTIEMEHTOB yXe yCTaHOBJieHa TO4YKa OCTaHOBa, TO OHa,
HaO60pOT, yaoanuTc4. To ecTb ogHa U Ta e KoMaHga MNo3BonsieT yCTaHaBnmMBaTtb U CHUAMaTb TOYKU
OCTaHOBa.

KomaHga «CHATb BCe TOUKU OCTaHOBa» npmeoaunT K yaaneHuto To4eK oCTaHOBa CO BCEX 3JTEMEHTOB BO
BCEX CXeMax NnpoekKTa.

KomaHga «OTKNO4YUTbL TOYKM OCTaHOBa» (COOTBETCTBYIOLLUME 3NEMEHTbl AOMMKHbI OblTb BblAENEHbI)
BPEMEHHO OTKIKYaeT TOYKy OCTaHOBa, MW BbINOSIHEHME MporpamMbl  Ha 3TOM  3feMeHTe
npuvocTaHaBnNMBaTbCA He ByaeT, XOTA camMa TOo4ka ocTaHoBa OyaeT BuaHa (ee LBET MOMEHSIeTCa Ha
OpYroun, pucyHok 5.4.25).

OTknioYeHne Npom3BoaNTCA

KomaHaa «OTKNOUYUTL BCE TOYKU OCTAHOBa» MPUBOAMT K OTKIIOYEHUIO BCEX TOYEK OCTaHOBa CO BCEX
3MEMEHTOB BO BCEX CXEMaX MpPOeKTa.

B no6oii MOMEHT OTKMIOYEHHbIE TOYKM OCTAHOBA MOXHO aKTMBU3MPOBATb, BbIGpaB KOMaHAy
«YCTaHOBUTb TOYKY OCTAHOBa» (COOTBETCTBYHOLLMNE SNEMEHTbI JOMKHbI ObITh BbIAENEHDI).

PaboTta ¢ Touykamn ocTaHOBa BO3MOXHa KakK B pexunMme pengaktnpoBaHuda, Tak U B pexXnmMe oTnagkun.

5.4.2.9 BpeMeHHOE UCKMI0YEHNE INTEMEHTOB — KOMMEHTUPOBaHWE

NHorgpa TpebyeTcsi BPEMEHHO MCKIIYUTL HEKOTOpble 4YacTW CXeMbl U3 npouecca TpaHChsauMn u
oTnagkn. JTta BO3MOXHOCTb peanuayeTcsa npy MOMOLUM BblAENEHUsT HYXXHOW 4acTu cxembl 1 Bbibopa
komaHabl «MpaBka\BctaBka anemeHToB\KoMMeHTUpoBaTb. [py 3TOM LBET BblOENEHHbLIX 3JIEMEHTOB
NOMEHSIETCA Ha cepbii, YTO ByaeT 03HavaTb, YTO OHM 3aKOMMEHTUPOBaHbI (PUCYHOK 5.4.26).

MB[MNBE_MMcTepezuc] ﬁ:l

PucyHok 5.4.26 — KOMMeHTUpOBaHMe 3NeMEHTOB CXEMbI
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BkntoyeHne 3aKOMMEHTUPOBAHHLIX 3MEMEHTOB B CXEMY — «PACKOMMEHTMPOBAHWE» BblOENEHHbIX
3NEMEHTOB — BbINONHAeTCA komaHaon «lMpaBka\BcTaBka anemMeHTOB\CHATL KOMMEHTapUn».

5.4.2.10 MopsiaoK BbINOMMHEHUS 3NIEMEHTOB
MopsiAoK BbIMNOMHEHNS] SNIEMEHTOB — 3TO 04EePEenHOCTb, B KOTOPOM OHU ByayT TpaHCNMpoBaTbLCA B KOA U
BbINOSTHATLCS MPU BbIMNOIHEHWUM BCEN CXEMBI.

MopsiAoK BLINOMHEHWS paccyWTbiBAaeTCA aBToMatuyecku. [Ins oTobpaxeHus nopsigka BbINONHEHWS
3NeMeHTOB cnefyeT BblbpaTb koMaHdy MeHio «Bup\lMopsapok BbinonHeHus». B aTom cnyyae Hag
KaxKablM 31eMEHTOM 0TOGPa3nTCs HOMEpP NopsiaKa ero BbINOMHEHNUS (PUCYHOK 5.4.27):

PucyHok 5.4.27 — Nopsagok BbIMNOMHEHUSA 311IEMEHTOB

54211 N3meHeHne cBONCTB 31IEMEHTOB

Pepaktop ®B[l nooaepxmBaeT BO3MOXHOCTb M3MEHATb rpaduyeckne CBONCTBA SNEMEHTOB CXEMbI
(cTunb cxembl) - uUBeTa 3MEMEHTOB, WX pasmepbl, wWpndpT mn gpyrne. Ons Toro 4Tobbl 3agaTb
COOCTBEHHbIV CTUMNb CXeMbl, crieayeT BblopaTb koMaHay MeHo «Bupg\Ctunb cxemsbl...». Mpu aToM Ha
3KpaH byaeT BbiBeAeHO OkHO «CTUMb CXeMbl » C ABYMSA Bknagkamu: «LiBeta n nuHumny» n «pndT».

Bknapgka «LiBeTa n nuHun»

Bknagka «LiBeTta n nuHum» (pucyHok 5.4.28) npegHasHadyeHa ONsi U3MEHEHUS UBeTa U TOMLWMHbI
NNHUIA, OrpaHNYMBaloOLLEn MPSMOYIoNbHYKD 00nacTb aNemMeHTa, WU NMHUI CBA3WM, a Takke Ans
N3MEHeHMs LBEeTa 3anmBku obnactu anemeHTa u pasMepoB 3fieMeHTa. 34eChb Ke MOXHO U3MEHUTb
CBOWNCTBa OTOOpaXXeHUs KOHTAKTOB anemeHToB. CaenaHHble n3MeHeHus ByayT NPUMEHATHCS KO BCEM
CYLLECTBYIOLLMM 3fIEMEHTaAM CXEMbI, @ TaKKe dN1IeMEHTaM, BCTaBMSEMbIM B CXEMY.
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PucyHok 5.4.28 — OkHo «CTtunb cxembl». 3aknagka «Liseta n nuHum»

Bknagka «LWpudpTt»

Bknagka «LWpudt» (pucyHok 5.4.29) npegHasHayveHa ons M3aMeHeHnsa napameTpa wpudTa Ha3BaHuA
aNemMeHTa, a Takke WpudTa TEeKCTa, KOTOpbIn MOXET OoTobpaxaTb 3NeMeHT (Hanpumep, aneMeHT
«Ycnosue»).

B cnyyae, korga Ha cxeme BblAeneHbl OOUH WIN HECKOMbKO 3f1IEMEHTOB, MOXHO M3MEHUTb CTUMN
COOTBETCTBYHIOLLMX BblAENEHHbIX 3NIEMEHTOB MNN BbiGpaTb CTUAM NO ymondaxuio. B cnyyae, korga Ha
CXeMe HeT BblAEeNeHHbIX 3MeMeHTOB, MPOM3BOAMTCHA pedakTUpOBaHWe napameTpoB CTUNen no
YMONYaHUIO.

YcraHoBka "ranoyvkn" «Mo ymonyaHuo» 03HayaeT, YTo BCe 3adaHHble B 4aHHOM guarnore CBOMCTBa
OyayT NPUMEHATbLCA KO BCEM BHOBb CO3JaBaeMbiM 3nieMeHTam. MHadve HoBble cBowcTBa OyayT
NPUMEHEHbI TOSbKO K TEKYLUMM BblAeMNeHHbIM arieMeHTaMm.

KHonka «BoccTaHOBUTbL 6a30Bble HACTPOMKU» NO3BONSET BEPHYTb NpeaonpeaenéHHble HaCTPOMKN
BblJEeSIEHHbIX 3N1IEMEHTOB.
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PucyHok 5.4.29 — OkHo «CTtunb cxembl». 3aknagka «LWpudt»

5.4.2.12 CeowicTtBa oTobparkeHus

B npouecce penakTMpoBaHMS CXEMbl MOXHO BKM4YaTb OTOOpaXkeHue pasfMyHOW [AOMONHUTENbHOM
nHopmaumm o6 anemeHTax. [ns aToro npegHasHadYeHbl HECKOMbKO KOMaHg MeHo «Bug»:

e Tunbl KOHTAKTOB — KOMaHAa npeAHa3HayeHa Ons OTOOPaXeHUst Unu cKpbiTUs Ha cxeme OB
NMHOpMaLMM O TUNax KOHTAKTOB 3N1eMeHTOB (pUCyHoK 5.4.30).

|58

PucyHok 5.4.30 — Tunbl KOHTaKTOB

Bo3moXHbI crieaytoLme TUnbl KOHTAKTOB:
e B32 — koHTaKkT 32-x 6UTOBOro BeLLEeCTBEHHOro Tuna
e B64 — koHTaKT 64-x 6UTOBOro BeLLECTBEHHOro Tuna
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116 — koHTakT 16-TM BUTOBOrO Lienoro Tuna

LI32 — koHTakT 32-x 6UTOBOrO LIEenoro Tmuna

I8 — koHTakT 8-Mn GuTOBOrO LENOro Tuna

J1 — KOHTaKT normyeckoro Tmna

C — KOHTaKT CTPOKOBOrO Tna

* — KOHTaKT HeonpeaeneHHoro Tuna, MOXeT NPUHUMAaTL 3Ha4YeHust Nboro Tuna.

e HasBaHua KoHTakTOB (YHKUMM — KOMaHga npegHasHadyeHa And oTobpakeHus HasBaHuin
KOHTaKTOB (yHKUMA. B pexrme OTOOpaKeHUA OKONO KaXAoro KOHTaKTa (YHKUWW BbIBOAUTCH
COOTBETCTBYIOLLIEE Ha3BaHMe (pUCyHoK 5.4.31).

TafAmC

|EI KNiBEIKN
ChApoc

HayaneHoe zHadeHWE] ]

[IBHaYEHWE CHETUMES

PucyHok 5.4.31 — HasBaHusi KOHTaKTOB

e [o3uuma — komaHga ynpaBnaeT oTobpaxKeHneM Ha3BaHUMN nepemMeHHblx. Ecrniv komaHga akTueHa,
TO B Ha3BaHUM NepemMeHHON oTobpaxaeTca no3nuna nepemeHHon. Ecnm komaHga He akTvMBHa, TO
B Ha3BaHWM NepemMeHHoOn oTobpaxaeTca TUN NepemMeHHOn, HOMep NepPeMeHHON 1 HoMmep aTpubyTa
(pucyHok 5.4.32).

Obsrowe oTobpazee Orolipazeine mosmpmH

PucyHok 5.4.32 — HasBaHue nepemMeHHbIX

5.4.2.13 MacwTabupoBaHne oTobpakeHns1 CXembl

Monb3oBaTenb MOXEeT U3MeHUTb MacwTab oTobpaxeHusi cxembl OBL. 3To MOXHO coenatb npu
NoMOLLM KOMaHA MeHio «Buna\yYBennuntb» n «Bna\YMeHbWUTb». YMEHbLUWUTL MacluTab oTobpaxeHust
MOXHO 00 25% oT ncxogHoro, a ysennuntb — 4o 200% oT ucxogHoro.

Ha rnaBHOWM naHenu MHCTPYMEHTOB NPUCYTCTBYET CNNCOK Bblbopa «MacwTab», no3sonsoLwwmin Boldpatb
nobon 13 npeaycMOTpPeHHbIX MacwTaboB oTobpaxeHus, a Takke kHonka «Macwtab 100%»,
npeaHasHavyeHHasa ans GeicTporo cbpoca paHee BbliOpaHHOro macwtaba n3obpaxeHuss B UCXOLHbIE
100%.

MacwTtab oTobpaxkeHuns ceor Ang kaxgon cxemol B[,

5.4.2.14 OTMeHa caenaHHbIX U3MEeHEHUIN

[Ons ynobctBa pepaktmpoBaHua cxem Pepaktop ®BL noggepxuBaeT yHKUMIO OTKaTa CAEenaHHbIX
n3ameHeHun. Jliobble gencTens No pegakTnpoBaHuio cxeMbl PBL — BCTaBka, yganeHue, nepemeLLeHune
3N1EeMEHTOB, M3MEHEHWEe pPa3MepoB U Apyrne U3MeHeHus — MoryT ObiTb OTMeHeHbl. [logaepxmBaeTcs
TONbKO OTMEHa Ha3af, TO eCTb BO3BPaT OTMEHEHHbIX LENCTBUA HEBO3MOXEH.

Mpwn atom "rnybuHa" (T.e. KONMYECTBO OENCTBUNA, KOTOPblE MOrYT ObiTb OTMEHEHbI) 3aBUCUT OT obbema
ncnonb3yemon onepaTMBHOM NaMATU.

OTmeHa caenaHHbIX M3MEHEHUI ocyLlecTBnsieTcsl No koMaHae meHio «MpaBka\OTMeHUTbL». 3a oavH
pa3 NpoUCXOAMT OTMEHa TOJNbKO OOHOro AEWCTBUS MO PEeAaKTUPOBaHMIO CXeMbl, KOTOpPOoe MOXET OblTb
KOMMIEKCHbIM — HanpuMep, yaaneHue rpynnbl BblAeNeHHbIX 311EMEHTOB.
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5.4.2.15 PasmeTka cTpaHuubl

Ona ynobctBa opraHu3aumm npeanedyaTtHoOn noAroTOBKM B peaakTope MMEETCS PEeXMM pasmeTKu
cTpaHuubl. [Mpu BKAOYEHUMM 3TOrO0 pexmma Ha cxeme OB[ nosBnsTCA ropu3oHTanbHble U
BEpTUKalnbHbIE MYHKTUPHbIE NIMHWM YEPHOrO LBEeTa, KOTopble OOpasytoT ceTky. HAyenka 3TOM CeTKM
npeactaenseT cobon BuaMMyto obnacte nevyaTn nucta ¢ y4€TOM BCEX OTCTYMNOB, 3a4aHHbIX B Ananore
HaCTPOVKN NapaMeTpoB CTPaHMULbI.

Bug pasmeTku cTpaHuubl NpuBeaéH Ha pucyHke 5.4.33

PucyHok 5.4.33 — «Pa3meTka cTpaHuubi»

BkrtoyeHune/BbIkNOYEHNE pexXMMa pa3MeTkn CTpaHuLbl OCYLLECTBMSETCA U3 MeH «Bua» komaHgon
«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 OT1obpaxkeHune ceTku

Pexunm oTobpaxeHus ceTkM Ucnonb3yeTcsa AN BblpaBHUBAHWS aNeMeHTOB Ha cxeme OB/,
Bug cxembl ©B[] ¢ BKNHOYEHHBIM PEXMMOM OTOBpaXKeHWs1 CETKM NpeaCcTaBneH Ha pucyHke 5.4.34

Pexxnm oTobpaxkeHns MOXHO BKITHOUUTb MW BbIKMIOYMTE C MOMOLLbIO KOMaHabl «OTobpaKeHue CeTKu»
MeHio «Bung».
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PucyHok 5.4.34 — «Cxema ®B[] npu BKNOYEHHOM pexXnme 0TOOpaKEHUA CETKNY

5.4.2.17 HacTtponka napameTpoB oTobpakeHus CeTKu

B penakTtope npegycMoTpeHa BO3MOXHOCTb HACTPOWKM NapamMeTPOB CETKU.

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

CeTia ot

Wlar ceTku

Mo FoOpMSOHT A0 _%I W Mokasate cetky

Mo eeprikans: |10 =1 [ MNpueAszaTe k ceTke

Ueer ceTku: - J

PucyHok 5.4.35 — «HacTpowika napameTpoB CETKN»

HacTtpoutb MOXHO criefytoLine napameTphbl:

BepTukanbHbIN Wwar ceTkn. 3HavyeHne Lwara MOXeT NpuMHMMaTh 3HadeHus ot 4 o 40 nukcenen
Fopn3oHTanbHbIN War ceTkn. 3HavyeHne Lwara MOXeT NPMHMMaTh 3HadeHus oT 4 o 40 nukcenen
LiBeT ceTkn. MoxeT ObITb NMOOLIM U3 OCTYMNHbIX LLIBETOB B ONEPALIMOHHON cucteme

Pexum oToGpaxxeHns CeTku

Pexum npuBA3kun K cetke [lpn BKNIOYEHHOM pexXuMMe MpUBA3KM K CeTKke nepemelleHve
anemeHToB cxembl ®B[l ocyuiecTBNgeTcA Mo y3nam 3Ton ceTku. [N TOYHOro nepemeLleHus
anemMeHToB (C waroM B 1 nMuKcemnb) MNpU BKIKOYEHHOM peXuMe MpuBA3KM Heobxoammo
ncnonb3oBaTth Knasuwy Alt+knasuimn ynpasrneHus KypCopoM.

Bce HacTpolikv 3anomMuHaloTcst Ha ypoBHE NpoekTa.
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5.5 TpaHcnauua npoekTta
5.5.1 TpaHcnaTop a3bika KPYTOJl

Mocne 3aBepuleHna paspaboTku TekcTa nporpaMm Ha s3blkax CT mu OB lNonb3oBatenb MOXeT
OCYLLECTBUTb NX TPAHCASLMIO.

PesynbTaToM TpaHCNAUuuKM ABNAOTCA WUCMNOSMHAEeMble MOAYnvM B BuAae hannoB € paclimpeHnem .out,
npegHasHadYeHHble ONS 3anycka B KOHTpoOrnepe unm ctaHuun onepartopa. Kaxaon nporpamme npoekta
COOTBETCTBYET OTAESNbHbIN Out-chann.

NcnonHsiemble dainbl, nonydaemble B pesynbTaTe TPaHCASLMM, COXPaHSIIOTCA B TEKyLEM KkaTanore
npoekTa. VIMsi ucnonHsiemoro ganna cocTouT M3 MMeHu NporpaMmbl, st KOTOPOW reHepupyeTcst chain,
N pacLUMpeHns .out.

Hanpumep, ans nporpammei:

Mporpamma Test
Hauyano

<crnucok ornepamopoe>
KoHeL

Oypet cosgaH pann Test.out Hes3aBMCMMO OT HasBaHuA anna, B KOTOPOM 3Ta nporpamma
onpeneneHa.

TpaHcnATOpOM NPOM3BOAMTCA aHanu3 3aBMCUMOCTEWN (BbI3OBOB npoueayp, (OYHKUMW 1 anrobrokoB)
TpaHcnupyemon nporpaMmmbl. B pesynbTaTe aHanusa B out-charin nonagatoT TONbKO Te npoueaypsl,
dyHKUUN 1 anrobnokun, KoTopble pearbHO UCMOMb3YKTCA NPOrpaMMOon, XOTS MPOEKT MOXET coaepxaTb
NPOM3BOSIbHOE KOMNMMYEeCTBO npouenyp, MYHKUUA Unv anrobriokoB, COBMECTHO UCMOMNb3YeMbIX Pa3HbIMU
nporpaMmMmamu.

B npouecce TpaHcnsumm npoBepseTcs NpaBMIibHOCTL COCTaBMeHMs nporpaMmm. B crnyyae oGHapyxeHus
owmnbok B OKHO BbIBOOA WHTErpMpoOBaHHOM cpedbl pas3paboTkum BbI4ATCA COOTBETCTBYHOLLME
coobuweHns o6 owwnbkax M ucnonHaemble MoAynu He cosgatTtcd. [locne ucnpaBneHus owmbok
Heo6xoaMMOo NOBTOPUTL TPAHCIIALMIO.

Mpwn oTCcyTCTBMM OLIMBOK TpaHCnATOp dopMmnpyeT coobllieHmne 00 ycneLwHom reHepauumn out-cdanna.

TpaHcnupoBaTb MOXHO Kak BECb MPOEKT B LIENOM, Tak 1 oTaenbHyto nporpammy CT nnu ®B;:

TpaHcnauna npoekTa
TpaHcnaunsa npoekTa ocyLecTBNAeTCcsa No KomaHae MeHo « Tpancnauua\TpaHcnMpoBaTb NPOEKT»

TpaHcnsAuuK oTAENbLHON NporpamMMbl

TpaHcnaumna oTaenbHOW MporpamMmbl OCYLLECTBRSETCs BbIGOpoM nyHKTa «TpaHcnupoBaTb» B
KOHTEKCTHOM MEHIO, KOTOpOEe MOSIBMSETCH NPU HaXaTuUM MNpaBOM KHOMKOW MbILM Ha WMEHM
nporpammbl  BO  Bkrnagke «[lpoekT» OkHa npoekta wunu  BbIBOPOM  MyHKTA  MEHKO
«TpaHcnauua\TpaHcnMpoBaTb NPorpamMmy».

MpoBepka nonb3oBaTeNbLCKUX CrioBapen

lMpoBepka nonb3oBaTeNbCKUX CRoBapen AN BbISABAEHUS HEKOPPEKTHbIX AaHHbIX OCYLLEeCTBseTcs
npv nomMoLmn KoMaHabl MeHio «TpaHcnauusa\lNMpoBepuTb cnoBapu». B criyyae Hannyunsa TakoBbIX B
OKHO BbIBOAA BblOAeTCA COOTBETCTBYKOLLEe COObLieHMe C yKasaHMeM CrioBapsi U CTPOKM Tabnuubl,
cogepxawen owmnbky. [daHHaa yHKUMS Takke aBTOMATUYECKM Bbl3blBAeTCsl cpedon paspaboTkm
nepea Kaxxgow TpaHcnaumMen npoekTa uinn nporpaMmmei.

FeHepauuo ucnonHAemoro Koga
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TpaHcnaTop obecnevmBaeT reHepaunio UCNOMHAEMOro Kofa AN cneaylowmx nnatgopm:
Cucrtema peanbHoro BpemeHu (CPB) koHTponnepa:

e CPBK TREI-5B-04 STANDARD Bepcun 8.1, 9.x, onepaumoHHasa cuctema Linux

e TREI-5B-05 Smart TP Bepcun 8.1, 9.X, onepaumnoHHas cuctema Linux

e CPBK TREI-5B-04/05 Bepcun 8.1, 8.2, onepaumoHHas cuctema Linux

e CPBK DevLink-C1000-01 Bepcum 7.1x, 8.1, onepaumoHHasa cuctema Linux

e CPBK DevLink-C1000-02 Bepcum 7.1x, 8.1, onepaumoHHasa cuctema Linux

o CPBK TREI-5B-04/05 (ARM) Bepcun 8.1, onepaumoHHasa cuctema Linux

e CPBK OBEH INJ1K210 Bepcuu 8.1, onepauunoHHas cuctema Linux

e CPBK MDS CPU-1000/1100 Bepcum 8.1, onepauunoHHas cuctema Linux

o WVmutaTop CPBK Bepcun 8.1, onepaunoHHasa cuctema Linux

o CPBK TREI-5B-02/04/05 Bepcun 8.0, onepaumoHHast cuctema Linux

e CPBK M®K3000 Bepcum 8.0, onepaumoHHas cuctema Linux

e CPBK P06 Bepcun 7.1x, onepaumnoHHas cuctema Linux

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

e CPBK M®K3000 Bepcumn 7.1, onepaumoHHasa cuctema Linux

e CPBK TREI-5B-02 Bepcun 7.0, onepaunoHHasi cuctema Linux

o CPBK M®K3000 Bepcum 7.0, onepaumoHHasa cuctema Linux

e CPBK TREI-5B-02 Bepcun 6.5, onepaunoHHasa cuctema QNX. lNpu atom kpome dhanna c
pacLumMpeHueM .out 4OMONHUTENBHO reHepupyeTcs dann ¢ paclumpeHnem .lab

e CPBK TREI-5B-02 Bepcun 6.5, onepauuoHHas cuctema Linux. [Npun atom kpome channa c
paclunmpeHnem .out JONONHUTENBHO reHepupyeTcs ann ¢ pacumpeHnem .lab

e CPBK M®K Bepcun 6.5, onepauuoHHas cuctema Linux. pn atom kpome danna c
paclmpeHuem .out JOMOMHMTENBLHO reHepupyeTcs dann ¢ paclumpeHuem .lab

CPB cTtaHuuu onepartopa:
o Cpepa ucnonHeHunsa KPYTOJ1 Bepcum 2.2, onepaumoHHas cuctema Windows
o  Cpepa ncnonHenuna KPYIOJ1 Bepcum 2.1, onepaumoHHas cuctema Windows
e Cpepa ncnonHenuna KPYIOJl sepcum 2.0, onepaumoHHas cuctema Windows

o Cpepa uncnonHeHusa KPYTOJ1 Bepcum 1.0, onepaumoHHaa cuctema Windows (co SCADA
KPYI-2000 Bepcunt 2.3 — 2.5). Npn aTom Kpome danna ¢ pacumpeHmem .out JONONHUTENbHO
reHepupyeTca ann ¢ pacwmpeHmem .lab.

@BHMMAHME!!!

B Bepcusix CPBK Huxe 7.0 unn UCP KPYIOJl1 Huxe 2.0 He nopaepXuBaloTCcA cnepylowme

BO3MOXHOCTU TexHorornyeckoro sisbika KPYIrOJl:

e [nobanbHble MaccuBblI

e [nobanbHble NnepeMeHHbIe

e Wcnonb3oBaHue nepeMeHHOM onepaTtopa nocreaoBaTeNbLHOCTM AN MHAEKcauuu
NnoKasrnibHbIX MacCUBOB

¢ Wcnonb3oBaHue nepeMeHHOW onepaTopa nocrneaoBaTeNibHOCTU B Ka4yecTBe onepaHAaa.

Anro6noku nonb3oBaTtenis U aBTOMaTu4yeckasi Hymepauus anrobrnokoB AOCTYMNHbI, HAYMHasA C

UCP KPYI'OJIl Bepcuu 2.1 u CPBK Bepcun 7.1.

PacwupeHHble TUNbI AaHHbIX A4oCcTynHbI HauynHasa ¢ UCP KPYIOJ1 B.2.2 n CPBK Bepcum 8.0.
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5.5.2 HacTtpowkun TpaHcnaTopa ®b[]

HacTtpoiika nogaepxveaeT BbIOOp BEPCUN TPAHCNATOPA U BKIOYEHNE/BbIKIIOYEHWE NOAAEPKKN OHNANH
pexuma

@BHMMAHME!

na oTto6paxeHusi 3Ha4eHU BCeX NepemMeHHbIX B pexnme npocmoTtpa HEOBXOOQUMO:
¢ Bbi6paTtb Bepcuro TpaHcnaTopa 4.4

e BknounTb NoaaepKKy OHNanH pexmma

e 3arpysuTb HOBYIO NporpamMmy nosib3oBaresis B KOHTposnep

5.5.3 CoobuieHusa TpaHcnaTopa 06 owmnbkax

Ecnu B npouecce TpaHcnsumMm obHapy>XuBarTCA HECOOTBETCTBUSI NpaBuiaMm TEXHOOMMYECKOro s3blka
(CT wnn ©Bb[1), Toraa TpaHcnsaTop BblgaeT coobuieHns o6 ownbkax B «OkHO BbiBoga» VICP KPYTOJl.
Onsa Toro 4tobbl NEPENTN K ANEMEHTY NporpamMMel, Bbi3BaBLleMy coobuieHne o6 owmnbke, AOCTaTOYHO
NOCTaBUTb KypCOp MbILUM Ha TEKCT COOOLLEHMS B OKHE BbiBOAA M OBaXAbl LENKHYTb NIEBOWN KraBuLIEn
MbILLN.

CeopgHasa Tabnuua coobuieHnn TpaHcnsaTopa 06 obHapyXeHHbIX B nMporpamme owwmbkax npuBedeHa B
MpunoxeHune D gaHHOrO AOKYMEHTA.

5.6 Ortnagka npoekTa
5.6.1 OO6wwme cBeaeHus
Otnagunk NCP KPYTOJ1 npegoctasnseT Nonb3oBaTento crneayowmne BO3MOXKHOCTU:
o OTnagky Kak ans nnatdopmbl CTaHUMM onepaTopsbl, Tak 1 Ans nnatdopMbl KOHTpornnepa
e [Ina nnatdopmbl KOHTPOMMEPA Kak fokanbHas, Tak U yaaneHHas oTrnaaka
e OTnagka npoekTa unm oTaenbHOM NpPorpaMmel
e OTnagka B py4HOM UM aBTOMATUYECKOM peXnme
¢ [lowaroBas unu UMKNMYeckas oTrnaaka
e [1pnoCTaHOBUTL/MPOLOIMKUTL OTNAAKY
e 3anuncb 3Ha4YeHun nepemeHHbIX B BJI.

@BHMMAHME!

Mepep Hauyanom npouecca otnagkn HEOBXOOUMO:

o [Ona nnarcdopmbl CTaHUuMM oneparTopa — 3anycTutb CepBep 6a3bl AaHHbIX COBMECTHO C TOM
6a301 AaHHbIX, K KOTOPOW NPUBA3aHbl NEepeMeHHbIe NPoeKTa

o [Ona nnarcdopmbl KOHTponnepa — yoeauTtbCsa B NPaBUITIbHOCTU HacTpPOeEK CBA3M npoekTa ¢ B[
KOHTponnepa (cBa3b ¢ Bl 3anaeTca B cBOMCTBaX NPOEKTa).

,D,J'IFI paGOTbI B peXume oTnagkun npegHasHa4dYeHbl MEeHIo «OTnagka», n COOTBETCTBYHOLWaA rMaHersb
MHCTPYMEHTOB, a TaKKe OKHO nepeMeHHbIX 1 aBTOMaTU4eCKoe OKHO NepeMeHHbIX.

3anyck npoekTa Ha BbINOJIHEHUE B pexume oTnaaku

3anyck npoekta Ha BbINOMIHEHNE B peXMMe OTNadKuM OCYLLeCTBRseTcsa KoMaHaon «BbInonHUTb
npoekT» MeHio «OTnapgka». B aTom cnyyae nporpammbl 6yayT BbINOMHATLCA NOCrefoBaTenibHO B
TOM MNopsiAKe, B KOTOPOM OHM pacnofioxeHbl B cekumm «lMporpammbly» npoekta (CMOTpUTe onucaHune
BKNaaku B pasgene 5.2 «OKHO NpoeKTa).

3anyck otaenbHOM NporpaMmmMbl B peXXume oTnagku
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3anyck oTaenbHoW NporpaMMbl B peXxuMe OTNafku NpOoU3BOAUTCS MyTeM HaxaTusi NMpaBoOW KHOMKW
MbILLM Ha €€ UMEHU 1 Bbibopa B KOHTEKCTHOM MEHI0 kKoMaHabl «OTnagka».

BpeMeHHasi npuocTaHOBKa npolecca oTnagku

B aBTOMaTMu4ecKOM pexumme npoLecc OTNagkm MOXHO BPEMEHHO MPMOCTaHOBWUTbL MO KOMaHAe
«OTtnagka\laysa». Bo3obHoBneHne oTnagkm ocylecTensaeTcs no komaHge lNonb3oBatens.

Bbixoa u3 pexuma oTnagku
Bbixoa 13 pexuma oTnagku npoussoauTcs no komaHae «Bbixoa us otnagku» mMeHio «OTnagka».

5.6.2 OkHO NpoekTa B pexume oTnagku

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

S VICP KPYTON
RS Daiin Mpaexa Bug Tpawcnauws Otnaaka Kowtponnep Okwo Momows
& R Boo & ¢ E.IEEE'E 00| W@ 2 #E

| T L § T =W r » Bl i1 .
- BB Tercym,ee 3HaYEeHWE
Sk

=@ Mpoext_KPYTOM_1
G [porparms

< l Tekywuia anemeHT
NpoexT |@ Dainw m[ﬁno... I ‘E programfbd0

1| Sanycx OTHAOKM. . .
OrxpuTa B CO CoobLieHus oTnagqu1ka
Sarpysxa Oporparad BHOIOMHEHA.
YoTadoBneHa TouWxa OCTaHoBa
ﬂl >l Tpamcnaua A Ornagka i Nowex  p  Ponmuwr [ 3HaveHne nepemeHHon
ﬂ N2 | ma WHaexc | Tun | 3HadeHHe r ~ ﬂ N2 | Mma Wnaexc | Tun | FHadeHue
1 |eal Nor 1 1 eal Nor 1
2 |sa2 Nor 0 2 ABTOMATUYECKOE OKHO
3 |ea3 Nor 0 » nepemMeHHbIX
| I IZ I\amu,{nothoﬁf 1|1|1|1 I\Omn1£0m02 }\DKHGSI}\DKHM

Ana eizoea cnpaskn naxmuTe F1

PucyHok 5.6.1 — Cpega paspabotkm KPYTIOJl B pexxume oTtnagkm

Ha pucyHke 5.6.1:

e  TeKkywinin BbINOSTHAEMbIA 3N1IEMEHT MOMEYaeTCa «MapKepoMm BbINONHeHNa», Ana @B — ato pamka
KpacHOro useTta BOKpyr anemeHTta, ansa CT — XenTbI TPeYronbHUK CrieBa OT CTPOKU

e Touku ocTaHoBa — HebomnbLUME KPaCHbIE KPYrn

e Psgom c HekoTopbIMY aniemeHTamn cxembl PB[] BbIBOAATCS UX TEKyLUME 3HaYeHUs
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e B aBTOMatM4yeckOM OKHe MepeMeHHbIX oTobpaxaeTcs WHpopMauus O TeX MNepeMeHHbIX,
MHOpMaLMs O KOTOPbIX AOCTYNHA B AaHHbIA MOMEHT (Ha PUCYHKe «ABTO» B HWXKHEW 4acTu
OKHa).

e B OKHe nepemeHHbIXx oToGpakaeTca WMHOPMaUUA O TeX MNepeMEHHbIX, 3HAYEeHUS1 KOTOPbIX
XenaeTt NocMoTpeTb Nonb3oBaTtenb (Ha pucyHke « OKHO1» B NpaBon YacTu okHa).

e B okHe BbIBOga coobuieHuin (B NEBOM 4acTM OKHA) BbIBOOUTCS TEKCT COOOLLEHWUA CaMoro
oTnaguyuka.

@BHMMAHME!

NCP no3BonsieT BbIKMYUTb PEXUM yKa3zaHUA TeKyleld BbINOSIHAEMOM CTPOKU WU TeKyllero
BbINOJIHAEMOro 3nieMeHTa. [OnA 3Toro MOXHO BOCMNONib30BaTbCA KoMaHaon «C ocTaHOBKOM
Kypcopa» u3 MeHto «OTnagka».

5.6.3 Pexumbl oTnaaku

Otnaguuk UCP KPYT'OJ1 nopaepxuBaeT Tpu pexvma oTnaaku:
e PyuHon
e  ABTOMaTM4eCKUi
e B peanbHOM BpemeHW.

Py4HoW pexum oTnagku

YcTaHOBKa py4yHOro pexuma OTnagkM ocyulectenserca no Komange «Otnapka\Pexum
oTnapku\Py4Hom».

B naHHom pexume lMonb3oBaTento AOCTYMHbI creayolimne AencTems (koMmaHabl MeHo «OTnagka»):

e Cnepyrowmn war. BoinonHseTca crnegylowmnin anemeHT cxembl OB mnn Tekywas cTpoka
nporpammbl CT

e Cnepyrowmin war ¢ 3axoaoM. Ecnuv TekyLunin BbINOSTHAEMbIV 3NIEMEHT — BbI30B Nnpoueaypbl Unu
nonb3oBaTenbCKon yHKUuK, TO OyaeT «npousBedeH 3axod» B AaHHYK npouenypy wnuv
dyHKUMo (C oTkpbITUEM ee cxembl ana OB unu Tekcta gna CT) u BbINOMHEHME ee NepBOro
anemeHTa. [lanee otnagka Oyaet nNpogomKkaTbCa OO KOHLA BbIMNOSHEHMSA OAHHOW npouenypbl 1
BO3BpaTa B BbI3bIBAOLLYIO MpOrpamMmmy.

B ocTanbHbIX cnyvyasx gaHHas komaHga paboTaeT Tak Xe, Kak U komaHaa «Creayowmmn war»

e« Crnegywowmin war ¢ BbIXoAoM. Ecnu Tekywuii BbINOMHSEMbIA 3NIEMEHT HaxoAuTCcs B Tene
npoueaypbl UM nonb3oBaTenbCcko (OYHKUMKW, TO OaHHas npoueaypa wnu dyHkums Gyoet
BbIMOSIHEHA [0 KOHLA, NOCIe Yero NPoM3onaeT BbIXOA U3 HEE B Bbi3bIBAIOLLYHO NMPOrpammy.

B ocTtanbHbIx crnyyvyasax gaHHasa KOMaHaa pa60TaeT TaK Xe, KakK 1 KOMaHOa «CJ'Ie,EI,yI'OLLI,VIVI wanr».

] Cnenylou.mﬁ LK. I'Iporpamma BbINOJIHAETCA OO0 KOHLa. ,El,anee €€ BbINOJIHEHNE MPOOOITXNTCA
C CaMOro Ha4ana — nponcxoguT nepexon Ha HOBbIN LMK BbINOSTHEHUA.

ABTOMaTH4ecKknin PeXxum oTnaaku

YcTaHOBKa aBTOMATUYECKOrO pexmnma OTnagku ocyliectensercda no komaHge «OtTnapka\Pexum
oTnagkn\ABTOMaTUYECKUMN».

IOns yonobctea nonb3oBatensa B ICP npegycmotpeHa yHKUMST BKIHOYEHUS/OTKITIOYEHUS CIEXEHMNS
3a TeKyLMM BbINOMHAEMbIM 3f1IEMEHTOM nporpamMmbl. [nsi 3agaHus 3TOro pexuma HeobxoavMmo
BOCMNOSIb30BaTbCs KOMaHOon «C OoCTaHOBKOWM Kypcopa» U3 MeHio «Otnagka». [pu Bbibope aToro
pexrmMa Kypcop BbINOSHEHWUSI NPOrpamMmbl OCTaHaBNNBAETCS HA NEPBOM 3fEMEHTE NporpamMmei.

[ns Havana oTnagkm HeobXxoaUMO BLINONHUTL KOMaH4y «OTnaaka\BbIinonHUTL».
OTnagka B aBTOMaTUYECKOM peXnme BO3MOXHa ABYMS cnocobamu:
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Mo waram . BbinonHeHne ogHoro anemeHta cxembl OBl noTom gpyroro nnu ogHom ctpoku CT
3atem agpyron. pu aToM nepexon OT O4HOro anemMeHTa K ApYyromy fnpoucxoguT C HEKOTOPOW
3a71epXXKOW BO BpEMEHU — MHTEPBAarioM BpeEMEHU MexXay Llaramu.

Mo uuknam. BbinonHeHMe nporpamMmbl MPOMCXOOUT MO LMKIAM: B KaXKAOM LMKIEe nporpamma
BbIMOMHAETCA OT Hayana g0 KoHua. [Npu aToM nepexod oT OAHOro UMKNa K ApyroMy npovcxoaut
C HEKOTOPOM 3a4EPXKKOM BO BPEMEHMN — MHTEPBAIOM BPEMEHN MEXAY LIMKIaMU.

I'IpepBaTb OTNnagkKy MOXHO crieyrownmm cnocobamu:

npn nNOMOLLN KOMaHObl «OTnanKa\I'Iaysa». B aTtom cny4ae BblINoJIHEHNE 6y,qu NPUOCTaHOBJIEHO,
n oTnagymk 6y,u,eT oXngaTb CJ'IGD,yIOLU,GVI komaHap! Nonb3oBatens

npu nomowm kKomaHabl «OTnapgka\Bbixog w3 oTnagku». B 3TOM cnyyae BbINOMHEHWE
nporpamMmbl npepeeTcsa 1 6yaeT NpoM3BeAEH BbIXOA U3 PEXMMa OTNagKu.

Pexum peanbHOro BpemMeHu otnaaku

B naHHOM pexunme nporpamma HernpepbiBHO BLINOSHAETCS Ha KOHTponnepe, a otnagyuuk KPYI Ol
Nepuoanyeckn onpalumBaeT KOHTPOMNNep Ha NpeaMeT N3MEHEHHbIX 3HAYEHUA NEPEMEHHBIX.

YCcTaHOBKa pexuma pearnbHOro BpeMeHW OTnafku ocyliectBrnserca no komaHae «Otnapgka\Pexum
oTnaaku\B peanbHOM BpeMeHU».

JaHHbIi pexum OTNnafakM OOCTyneH TONMbKO B Criydae yaaneHHoW OTNadku Ha KoHTponnepe,
napameTpbl KOTOPOro 3aJaHbl Ha BKraake «KoHTpornnep» B OKHE CBOMCTB MPoeKTa.

MpepBaTb OTNaAKy MOXHO CrieayoLmMmn cnocobamu:

5.6.4

npv nomowm komaHabl «OTnaaka\laysa». B aTom cnyyae BbinonHeHne 6yaeT NpMoCTaHOBMNEHO,
N oTnagyuk bygeT oxugaTb criegyrowen komaHgbl Nonb3oBatens

npu nomowm komaHabl «OTnapgka\Bbixog w3 otnagku». B aTom crnyyae BbINonHeHWe
nporpammbl NpepBeTcs 1 OyaeT NPOU3BEAEH BbIX0O U3 PeXUma OTNaaku.

M3meHeHne 3HaYeHnn NnepeMeEHHbIX

B pexnme oTnagkm nmeetTcAa BO3MOXHOCTb USMEHATb 3Ha4YeHUA 3NIeEMEHTOB TUMNaA «FlepemeHHa;l» CXeMbl

B[,

Ana n3amMeHeHus 3Ha4YeHUs NepeMeHHOn cnedyeT ABOWHBIM LUENYKOM MbIWKN MO HYXXHOMY 3IEMEHTY
CXeMbl Bbl3BaTb OKHO BBOAA HOBOMO 3Ha4yeHus (pucyHok 5.6.2), B KOTOpoM 3ajaTb Heobxoaumoe

3Ha4eHune. _

Brog BeLLECTEEHHOMD SHAYEHKA |

MepermenHan; PB[moek]

Beegure HoBoE 3HaveHMe: |EI[I

] | OtraeHa |
PucyHok 5.6.2 — nanor onga BBoga HOBOMo 3HA4YeHUs

5.6.5 Cssasbc b/l
@ BHUMAHUE!

PaboTta B paHHOM pexume BO3MOXHa, Tonbko ecnu VCP yctaHoBneHa ans pabotsl co SCADA
KPYT-2000 n 3anyweH Cepsep B!
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[na o6MeHa AaHHbIMU OOKEH akTUBM3MPOBATLCA NyHKT MeHo «OTnagka\3anucbiBatb B BO». Nocne
YCTaAHOBKM 3TOr0 napameTpa OTNagku TeKylime 3HayYeHUst NepemMeHHbIX U CoobLeHMs B POSMvHP
nepegatotcs B b[.

O6wmeH ¢ B[l MOXeT ocyLLeCcTBAATLCS Kak MOCIe KaKAoro wwara, Tak U Nnocre Kaxgoro uukna oTragku.
[nsa aToro npegHasHayeHbl ABe crieqyowme KoMaHabl:

e «llocne kaxaoro Lwara» — 3HadYeHWd MepeMeHHbIX nepepatoTca B B[l nocne kaxagoro
BbINOSIHEHHOTO LWara nporpamMmmebl (o4epeaHoro anemeHTta cxembl OB nnn ctpokn nporpammel CT)
o «llocne kKaxpgoro wuuKna» — 3Ha4YeHUs MNepemMeHHbIX nepepawTca B B[l nocne kaxporo

BbIMOJIHEHHOIO LIKITa nporpamMmbl.

5.6.6 YpaneHHasa oTnagka

YpaaneHHaa oTnagka nporpaMmbl Ha KOHTpoOmnNiepe MOXET OCYLEeCTBNATbCA B ABYX pexXumax: C
OCTaHOBKOWM KOHTpOepa n ©e3 ocTaHOBKM KOHTpOnepa.

éBHMMAHME!!!

Pexxum yganéHHon oTnagku ¢ oCTaHOBKOM KOHTponnepa aoctyneH B CPBK Bepcumn He Huxe 7.0,
a peXxum yaanéHHon otnaakm 6e3 ocTaHOBKU KOHTponsepa AOCTYNeH, HaunHasa ¢ Bepcum 8.0.

5.6.6.1 OTnaaka c OCTaHOBKOW KOHTponnepa
[na oTnagkn nporpamMmmbl B JaHHOM pexume cnepyer:

1 B okHe «CBoMcTBa npoeKkTa» Ha Bknagke «KoHTponnep» 3agatb napameTpbl ces3n VICP ¢
KoHTponnepoMm: «IP-agpec» n «Homep nopra»

2 Bknountb nepekntodatens «YaaneHHas otnagka»
BbibpaTb pexum otnagkn «C ocTaHOBKOM KOHTponnepa»

4 BknounTb nepeknoyaTtens «UHMUmManusaums cpenbl UCNOMIHEHMA NpU  3anycke» npu
HeobxoaumocTn cbpoca B HavarbHOE COCTOSIHUE CUCTEMHbIX M BHYTPEHHUX MEepPeMEeHHbIX, a
Tarke anrobnokoe CPB koHTponnepa

5 Bkniountb nepeknioyatens «ABToOMaTMyeckoe OOGHOBIIEHME MporpaMmm», ecnv Heobxoaumo
OTKMIOYMTL Bbldady 3anpoca nonb3oBaTentd O HeobxoAMMOCTM OBHOBMEHUS nporpamm
nonb3oBaTterns B KOHTpOMnepe npyv HecoBnageHuu nporpaMm rnpoekTa u KoHTpornepa. B atom
cny4ae nporpaMmmbl 6yayT 06HOBRAATLCA aBTOMATUYECKN.

6 Paspewntb B KOHTpoOmnepe ydané€HHy OTnagKy cpeactsamum mogyns susdyanmsaumn CPBK
(cmoTpuTe goKyMeHTauuo Ha cooTeeTcTByoLWyo CPBK).

7 3anyctuTb NPOEKT wunuM nporpammy Ha oTnagky. Ecnv nporpammbl npoekta coBnagatT C
nporpaMMmamun KOHTposnnepa, nporpammMbl KOHTporifiepa npogosikaT BbINOMHATLCS, HO yXe B
pexume OTNagku B COOTBETCTBMM C NapameTpaMmu BbINOMHEHWs, 3adaHHbIMW Ha BKNagke
«OTnagka» okHa «CBowucTBa npoekta». Ecnv nporpammbl otnmyatotcd, To OyaeT BbiBeAeH
3anpoc Ha O6GHOBMEeHWe nporpamm KoOHTponnepa. B cnyvyae noateBepxaeHwss Heobxoaumo
BblOpaTb M3 cnucka nporpamMmmbl, KoTopble ByayT 3arpy>KeHbl B KOHTpONnep ANs nocrneayoLllemn
oTnagku. NMopsagok nepevncneHns NporpamMmm COOTBETCTBYET NOPSAAKY UX NEPEYUCIIEHUS B OKHE
npoekta VICP KPYTOJl. MNocne 3arpysku nporpaMmm nNpou3BoguTCs MX 3anyck Ha BbIMNOSIHEHNE B
peanbHOM BPEMEHW.

w

5.6.6.2 OTtnaaka 6e3 ocTaHOBKM KOHTponriepa

[na oTnagkn nporpammbl B pexvme 6e3 OCTaHOBKM KOHTpomnepa crnegyeT BbIMOMHUTL crieayouime
AencTBus:
1 B okHe «CBomcTBa npoekta» Ha Bknagke «KoHTponnep» 3agatb napametpbl cBasum VCP ¢
KoHTponnepom («IP-agpec» n «<Homep nopta»)
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w

5.6.7

BkntounTb nepeknoyaTens «YaaneHHas oTnagka»
BbibpaTb pexum otnagkm «bes octaHOBKM KOHTposnnepa»

Paspewntb B KOHTponnepe yaanéHHy OTnaaKy cpeactsamm moaynsa Budyanusauumn CPBK
(cmOTpuTE OOKYMeHTaumMIo Ha cooTBeTcTByoWwYyo CPBK)

3anycTnTb MPOEKT unu nporpaMMy Ha oTnagky. 3artem nonb3oBaTento Oyaet npeanoxeHo
BblIOpaTb NporpaMmmbl AN 3arpy3ku B OTNAQOYHYHO YacTb KOHTponnepa. Ecnu Ha koHTponnepe
yxe 6bina 3anyweHa otnagodHasa yacte CPBK n ee nporpammbl otnuuyaroTca OT nporpamm
npoekTa, TO NocrnefoBaTeflbHO BbIBOAATCA AManorosble OkHa OOHOBNeHus nporpamm. locne
3TOro nporpammbl OTnagodHon yactm CPB koHTponnepa 3anyckalTcs Ha BbINOMHEHME B
peanbHOM BpPEMEHM.

Mpu 3aBeplieHMn oTnagku OydeT BblAaH 3anpoc Ha 3aBeplueHune paboTbl OTNago4YHON YacTu
CPB.

BbiBoa coobLyeHui

B okHO BbiBOAa coobuleHni Ha 3aknagky «OTnagka» BbIBOOATCA COOOLEHUS O TeKyLlemM COCTOSHWUK
oTnagyunka (coobLleHnst 0 cTapTe oTnagymka, coobLleHns o6 ycnewHoM/HeyaaqyHOM 3anycke Nporpamm
npoekTa, coobLLeHMa O NpeKpaLleHnn npouecca otnaakm n apyrue). Ha saknagky «PonnuHr» (pycyHok
5.6.3.) BbIBOOATCSA BCe cooOLleHna QyHKUMA message, message2, message3 U arnemMeHTa
«CoobLleHune».

ﬂ 102,725
4
117,147 CooBuwenna dyHKUMK

159,992 "message"

163,824
29,422fﬁ,ff””;#gﬁ
19,572
44,049

| | | ﬁ TpaHcnaLa ,}H, OTnEgkE .}'u Mauck .}". PonaWir

PucyHok 5.6.3 — OkHO BbiBOga coobLLEeHMI

Ons nnatdpopm CPBK Bepcumn 8.0 npu yaaneHHowm oTrnagke Ha 3aknagky «PonnuHr» Tak e BblBOgATCS
COODBLLIEHNS U3 POMNMMHIa KOHTpoNepa.

5.6.8

OKHO NepeMeHHbIX

OKHO nepemeHHbIX NpeaHas3Ha4YeHo AN NPOCMOTPa TEKYLUUX 3HAYEHUA NEPEMEHHbIX, NCNONb3yeMbIX B
nporpammax npoekrta (B npumepe Ha pucyHke 5.6.4 3aknagka « OKHO 1»).

x|

4 M2 | lra MHaekc | Tun FHaAYEHME
Bal Bewdz 10272633
gal7.al2 Bew 32 | 100000000
gAl.ad5 Nar 1

Bewy32 55951057
Bewy32 54454234

|I'IJ'I1 for ]

| | | r'l.IOKHD1 r'"r'. OKHO 2 .}'5 OkHO 3 .}5. OkHO 4 .}5. OKHO S .}5. OKHO B .}5. OKHO 7 .}". OKHO 8 f-'r
PucyHok 5.6.4 — OKHO nepemMeHHbIX

Kaxxgas 3aknagka OkHa nepeMeHHbIX npeacTaBnsdeT cobonr Tabnumuy, COCTOALLYIO U3 TpeX Nonewn:
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«NUmsax — lMonb3oBaTtenb BBOAWT MMEHA MEPEMEHHbIX, TEKyLMe 3HaA4YeHUs1 KOTOPbIX OH
xoTen 6bl oTcnexusaThb.

Ecnu uma nepemeHHON BBEAEHO HENPaBUITbHO WM AaHHAas NepeMeHHas He UCNONb3yeTcsl B
npoekTe, To B nonsix «Tun» n «3HavyeHune» bynet otobpaxartbcs cnoso «Owmnbka»

«NHpekc» — oToOpaxkaeT TeKyllee 3HaYeHWe WHAEKCa NepeMEHHOW MaccuBa OaHHbIX(He
penaktupyeTcs lNonb3oBaTtenem)
«Tun» — oTobparkaeT TuN nepemeHHon (He pedakTupyetcs Nonb3oBartenem)

«3HayeHne» — oTobpaxaeTcs TeKyllee 3Ha4YeHNe NepeMeHHON.

B atom none lNonb3oBatenb MOXeT 3adaTb HOBble TeKyLiue 3Ha4YeHUs NepeMeHHbIX, KoTopble
OyayT yunTbIBaTbCA B AanbHENLEM NpoLecce oTnagku.

3HayeHus, KoTopble OblMM KM3MEHEeHbl Ha nocnegHeM, npeabligylwem Lare BbINOSfIHEHNS
nporpamMmebl, BbIAENSTCA KpacHbIM LBETOM (Ha pucyHke 5.6.4 3HayeHune Bol1a45 — 1, Bal17.a28 —
54.484234).

M3meHeHne 3Ha4yeHUn MEPEMEHHbIX BO3MOXHO TOJSIbKO MOCMe MPUOCTAaHOBKM OTMagkM C
nomowibio koMaHgbl «Otnapgkal/llay3a». B nNpOTMBHOM cnyyae W3MEHEHWe 3HayeHus
nepemMeHHOMn HEBO3MOXHO.

PaboTta ¢ Tabnuuamm ocyLecTBnaeTcs creayrowmum obpasom:

Ona BBOAA AaHHbIX cnenyeTt BblOENINTb HYXHYHO FI‘-IGVIKy Tabnuubl 1 BBECTU C KnaBuaTypbl
Tpe6yeM0e 3Ha4YeHune, rnocre 4Yero Haxatb KraBuLly «Enter».

[na 6onee ygobHoro BBOAAa NepeMeHHbIX JaHHOe OKHO moaaepxmBaeT mexaHusm Drag&Drop.
To ecTb, 4ng T0ro, 4ToObl CO34aTh HOBbLIN 3MIEMEHT 47151 MPOCMOTPA OTCIEXUBAHNA €r0 3HAaYEeHUS
B Tabnuue, A4OCTAaTOMHO C MOMOLLBK MbiWW NepeTawmTb ero ¢ mcxogHoro tekcta CT (Mva
nepemeHHon), cxembl OBl (anemeHT ®B[]) unn cnosaps nNonb3oBaTeNbCKUX AaHHbIX (CTpoOKa
Tabnuubl cnosaps) B OKHO nepeMeHHbIX. [locne aToro gnga gaHHoro anemeHTa B Tabnuvue 6yget
cosfjaHa CTpoka C UMEHeM JaHHOro anemMeHTa U ero TekyLMMnN 3Ha4YEHUSMMU.

KnaBuwa «Esc» oTMeHsIeT BBEAEHHbIE AaHHbIE.

AN yaaneHuss nepeMeHHOW, 3HayeHuss KOTOopbiX He TpebyeTca npocmaTpuBatb, cnegyet
BbIAENMUTbL AYENKYy C MMEHEM [aHHOW nepemMeHHoM M HaxaTb knasuwy «Delete» — cTpoka ¢
WHdopMaLmen 0 AaHHOW NepeMeHHON yaanuTcs.

OKHO nepeMeHHbIX nogdepXuBaeT BO3MOXHOCTb CO34aHMs HOBbIX 3aknagoK, yganeHue unu
nepevMeHoBaHMe CyLecTBYOLWMX. [Ng aTOro Ncnonb3yeTcsl KOHTEKCTHOE MEHI0, KOTOpOEe OTKpbIBaAeTCA
npu Wen4yke no akTMBHON 3aknagke NpaBon KHOMKOW MbIKN. KOHTEKCTHOE MEHIO COAEPXKMUT KOMaHAbI:

5.6.9

[No6aBuTb 3aKknaaKy — B OKHe nepeMeHHbIX OyaeT co3gaHa HoBasi 3akrnagka ¢ nycton Tabnuuen
YpanuTb 3aknapKy — Tekyllasi akTuBHasa 3aknagka éyget yaaneHa

MNepenmMeHoBaTb 3aknagKy — Bbi30B OkHa «[lepeumeHoBaTb 3aknagky» C MpeasioKeHUem
BBECTWN HOBOE MMSA 3aKnagkm (PUCyHOK 5.6.5).

MepermeHoEaTE 3aKNAAKY >

Hogoe Wi, |IAneRe

] | OTreHa

PucyHok 5.6.5 — OKHO nepeMmeHoBaHWs 3aKnagkm

ABTOMaTUYECKOE OKHO nepemMeHHbIX

ABTOMaTMYECKOE OKHO MNepeMeHHbIX (pucyHok 5.6.6) npeaHasHayeHO Ansi MPOCMOTPa  TeKyLux
3Ha4YeHWI NepeMeHHbIX, AOCTYMHbIX HA TEKYLLEM Luare oTnagku.
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x|
| M2 | l1raa Haeke | Tun JHaYeHKE
1 |Balwal 2 Bew3? 102724633 I
& |ea[walall 2 Bew 32 0, 000000
3 |eafwalall 2 Bew32 150.000000
4 |ga[wal.add 2 Bew32 102000000
| | | r'l.lﬂBTD l.-'lf.l nok; I.‘-'-.Irnu:uﬁ I.-"

PucyHok 5.6.6 — ABTOMaTn4yeckoe OKHO NepeMeHHbIX

Ons oTobpaeHnss aBTOMATUYECKOTO OKHA MEePEMEHHbIX HeoOXOoAMMO MEepenT B PexXunM OTnagku M
BOCMOMb30BaTbCs KOMaHAoM «ABTOMaTUYECKOe OKHO NepeMeHHbIX» B MeH0 «Bug»

B otnnume ot Ha60pHOI'O OKHa nepeMeHHbIX, B aBTOMaTn4eCkoe OKHO NnepeMeHHbIX HeJlb3A nobaenaTh,
yoanatb Unn nepeMMeHoBbiBaTb 3aKnaaku U U3MEHATb CMUCOK NepeMeHHbIX B 3akKnagkax. Cnncok
nepemMeHHbIX B JaHHOM OKHe (*)OpMI/IpyeTCﬂ aBTOMaTU4YeCKN.

ABTOMAaTN4YECKOE OKHO nepemMeHHbIX MeeT 3 3aKknagkum:

e «ABTO» — OoTOGOpaXKaeTcsi CNUCOK NepPeMEHHbIX, 3HAYeHMs1 KOTOPbIX AOCTYMHbI HA AaHHOM Luare
oTnagku

e «Jlok» — oToBpaxalTCcs foKanbHble NepeMeHHbIe
e «IMob» — oTobpaxatoTca rnobanbHble NnepemMeHHbIe.

5.6.10 VcTopusi nameHeHnsa nepeMeHHbIX

OKHO uMCTOpUN U3MEHEHMA NepeMeHHbIX (PUCYHOK 5.6.7) npegHasHavyeHO O MPOCMOTP MCTOpUK
N3MEHEHMS nepeMeHHbIX. Ona oTobpaXeHus OkHa WUCTOPUM U3MEHEHUS NepeMeHHbIX Heobxoaumo
nepenTn B pPeXMM OTNadKM M BOCNONb30OBATbCSA KOMaHOon «UAcTopusi UISMEHEeHUS NepemMeHHbIX» B
MeHo «Bug».

1 |sa2 Bewy32  102.025848 15:0:20:813 1

Bewdz 55967487 15:0:20:813 1 e 88.90

65.93

x

2| ne v Wrgexe [Tun | uauenue | Bpema emenerua | N unkas [User | 111.87
2

|

42.97

20.00

10 20 30 40 50 60 70 80 90 100

W fiokazath, © i} j Anvma wksnel [ 100 j < | CeeTosce nepu‘ > ‘ TekywHA unkn 0 | AgTomacwral | Swcnopt ML

(4T T* oo 2 4 oxmot

PucyHok 5.6.7 — OKHO NCTOPUN U3MEHEHWSI NEPEMEHHbIX

OkHO cocTonT 13 8 He 3aBUCUMbIX Apyr OT Apyra BKraaok. Kaxgas Bknagka COCTOUT M3 FIeBOW YacTu —
Ha6op nepemMeHHbIX, UISAMEHEHNA KOTOPbIX OTCIIEXMNBAOTCA U HpaBOVI 4acTtn — cam rpachK N3MEHEHU.

INeas 4acTb (pUcyHOK 5.6.7) oToBpaxaeT: MMs NepeMeHHON, MHAEKC (ECNK 3TO 3NeMeHT Maccuea), Tun
nepemMeHHON, 3HayeHue (B No3uLMn CBETOBOrO nepa), BpeMs M3MeHeHust (NocneaHero no OTHOLLEHUIO K
no3nLun CBETOBOIMO Nnepa) HoOMep LMKna (LUK B KOTOPOM MPOM3O0LLITIO N3MEHEHME) N LBET OTOBpaXKeHUs
Ha rpacduke. [ns gobasneHns nepeMeHHOMW B CNUCOK HeobXOoAMMO HanucaTb €€ Ha3BaHwe B MyCTYio
AYEenKy KOMOHKM «MMsa», kak TOMbKO 3HayeHue 3TON MnepemMeHHOW OyadeT AOCTYMHO, HavyHETcs eé
oTobpaxeHue Ha rpaduke.

MpaBas 4YacTb Bknagku (pUcyHok 5.6.7) otobpaxaeT rpadouk M3MEHEeHUn NepeMeHHbIX, JOOaBNEHHbIX B
neeown yacTtu. o ocn Y oToGpaxaeTca abCconoTHOE 3HAYEHNE NMEPEMEHHON, a Mo ocK X — KOJTIMYECTBO
LUMKNOB nporpammbl. [ns onpegeneHus TOYMHOro 3HadYeHUMsi NepemMeHHoM Ha rpadmke HeobxogmMmo
BOCMOMb30BaTbCA CBETOBLIM MEPOM.
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[lns akcnopTa NCTopun N3MeHeHNsi NepeMeHHON HEOBX0OMMO HaxaTb KHOMKY “QkcrnopT XML”.

SkcnopT XML *

MyTe & dakny: | =1\ Usershadmin'Documentst CE /| Base| Tabl OBz0p, .,

MapaMeTRbl BRIFEYSKH NEpEMEHHE

[ BRIMpY3MTE BCE LMK HETORHH

HaumHan c 1 ;ILI.HKJ'IEI Fon-e0 WHENOE 33 =
Ok | OTHEHS |

PucyHok 5.6.8 — OKHO .Bblrpy3Kl/I AaHHbIX

B okHe «3kcnopT XML» Heobxogmmo HacTpouTb NyTb k XML-channy, agnanasoH coxpaHseMbIX SAaHHbIX
(B umknax).

5.6.11 OHnanH npocmMoTp

OHnanH NpocMoTp npegHasHayveH ansa otobpaxeHnsa xoga paboTbl nporpaMmmMbl Nnonb3oBartenst 6e3
OCTaHOBKM KOHTposnnepa. [na aktmeaumm 4aHHOro pexunma B nyHkTe meHo «OTtnagka» unm
«KoHTponnep» BblOpaTh NYHKT «Pexnm npocmoTpay. Mocne yero MCP nogkntoumTcs K KOHTpOnnepy u
Oynet oTobpaxaTb 3HAYEHUSI NepPeMEHHbIX B OKHE NepeMeHHbIX U Ha cxeme PB[]. YTobbl BbInTh 13
AAHHOro pexmnma Heobxoanmo BbibpaTh B NyHKTE MeH0 «OTnaaka» NyHKT «Bbixog u3 otnagkmy.

5.7 TporpammupoBaHue KOHTposnsepa

lMporpammMupoBaHue KOHTPOsNepa 3aknivaeTcd B 3arpy3ke nporpamm nonb3oBaTerisi B KOHTpornep u
o6HoBMNeHMM 6a3bl AaHHBbIX CUCTEMHbIX NEPEMEHHbIX.

[ns nporpammupoBaHns KOHTpornepa cregyert:

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

2 BblbpaTb komaHay «MporpammupoBaHue» MeHio «KoHTponnep»

3 B otkpbiBwemcs okHe «lporpammupoBaHue KoHTponnepa» (pUCyHok 5.7.1) ycTaHOBUTb
nepekntovatens «O6HoBNeHne nporpaMmm» U OTMETUTb B CMMUCKE NporpamMMbl, 3arpyaemble B
KoHTponnep. [lopsagkom nepedncneHnss OTMEeYeHHbIX nporpamm Oyaet onpefenaTbcs ux
NopsaKOBbIM HOMEP NPWU BbINOSIHEHUN HA KOHTposnepe (aHanorm4yHo NepeyYncrieHmno Nnporpamm B
danne programs.lIst koHTponnepa)
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MporparMEpoEaHKe KOHTpOANEpE ot

[+ OfHOBMNEHWE NpOrpardm

Progl
Progd
Prog3

A

[v Oénosnenue B I koHTponnepa

v

| ak | OTrieHa |

PucyHok 5.7.1 - OkHO « [MporpaMmmmnpoBaHmne KOHTponnepa»

Ecnn nepeknioyatens «OGHOBREHMEe MporpaMm» BbIKMOYEH (MpyM 3TOM CMUCOK NporpaMm
CTaHOBMUTCS HEAOCTYMHbIM), TO 3arpy3ka Nporpamm B KOHTPOsIep He Npou3BOaUTCS

4 [Ona 3arpy3km cucTeMHOM ©0asbl [aHHbIX B KOHTPOMMEpP «BKMYUTb» MepekntvaTtenb
«ObHoBneHue B]] KoHTponnepa»

5 [nsa BbinonHeHus cOGpoca B HadanbHOE COCTOSAHWME CUCTEMHbIX U BHYTPEHHMX NEPEMEHHbIX, a
Takke anrobnokos CPB koHTponnepa ycTaHOBUTb mepekntoyaTtens «MHuumanmsauusa cpeabl
ncnonHeHms». Ecnn 6bino BoibpaHo obHoBneHne Bl KOHTponnepa, To AaHHbIA NepeknoYyaTenb
OyaeT NpUHYAUTENbHO BKITHOYEH Y CTaHET HEAOCTYMHbLIM ANS peaakTUpOBaHMS.

6 HaxaTb Ha kHonky «OK». B pesynbTate ctapble nporpaMmmbl KOHTponnepa 6yayT BbIrpyXXeHbl,
HOBbIE 3arpy>XeHbl M 3anyLeHbl Ha BbiNofnHeHue. Npu aTom ecnu BbibpaH pexum «O6HoBNEHME
B koHTponnepa», To 6yaeT aBTomMaTUYECKN NPOU3BEAEH Nepe3anyck KOHTponnepa.

@BHVIMAHVIE!!!

MporpammupoBaHue koHTponnepa ns UCP KPYIOJl poctynHo ana nnatcdopm CPBK, HaunHas
¢ Bepcun 7.0. NMporpammumnpoBaHue KOHTpPOIIfiepa BO3MOXHO TONMbKO NpPU BKITIOYEHHOM peXxume
yaanéHHoun otnagku B CPBK (nogpo6Hee B nokymeHTauumn Ha CPBK).

5.8 Touck 3aaencTBOBaHHbLIX 0O LEKTOB B NPOEKTe

C nomoLubio hyHKUMM Moncka 3a4eNCTBOBAHHLIX OOBEKTOB B NPOEKTE MOXHO MOMYy4YnTb MHAOPMALNIO
06 oObektax, wucnonb3yembix B nporpamme. B pgaHHOM cnyyae nog MNOHATMEM  «OOBEKT»
nogpasymeBaeTtcs nobdas nepeMeHHasi, KOHCTaHTa, npoueaypa, pyHKUus, anrobnok, nporpaMmma.

[ns poctyna k gaHHon yHKUMM HEOOX04MMO BOCMONb30BaThbCA KOMaHAoM «lMepeKpEecTHbIe CChINTKU»
MeHto «Bup». Bug okHa noucka 3agencTBoBaHHbIX 0ObEKTOB NpUBEAEH Ha pUCyHKe 5.8.1.

ITPOEKT 5-57



SCADA KPYT — 2000

&S MepekpécTHele Copkm O X
06nacTe NOWCKE: Tun offeekTos: O 6bekT Cobinki Ha offbexThr
= [w] Beck npoexT B [¥] Boe offberTsl |sin Haiiri | MNporparma | MNpolegypa, SYHKLMA, airofnok | Homep |
- ] MAIN B[] Nepertentee b1 ChmWcok ofbeKkToE: MAIN 23
[#- [w] MNporeskyrouHels NepereHHEE bl BE
&[] MnofankHels neperetHble Miia offberTa | Tun ofeekTa - kAN 200
[- [w] T naf.nepemeHHEE MasoHES gﬁggg? HEDEMEHHaﬂ Eﬁ AN 215
[ [¥] NokaneHeie nepemeHHbIE EREMEHHAA
I:I-- Nok.nepemenHels MaccHBa Eigggg H:EZ:Z:::: Eﬁ
B [ o koHeT aHTEd BAOO04 MNepererHan B0
B[] Mok, koncTanTe BA0005 NeperenHan B
[+ [w] CucTerHele Tadimepe BADDOE MNeperaethan BI
- ] FyHELMM Ba0007 MNepemennan B
.. [l Aaranoku BAOOOS MNepertenHan B
BAOOO3 MNepererHan B0
BAOOD MeperenHan B
BAOOT MNepemenHan B
BAOO 2 Meperaettan B
BADD 3 MeperenHan B
™ Mckarh Tonbko AYGAMpOBAHHEIE OfFbEKTEL Baoo 4 MNepererHan B0
BAON15 MNeperagtHan B n
[ EpEtEHHEIE-MCTOUHMEN < >
[MepetdeHHEIE-MPHEMHMKM
A arofinokmg
CHCTEMHBIE TalMEpE! 5L 050 TS

PucyHok 5.8.1 — «OkHO nouncka 3agencTBoBaHHbIX OO bEKTOBY

5.8.1 HacTtponka kputepues nomcka
Onanor noncka 3a4encTBOBaHHbIX OOBLEKTOB MO3BONSAET NOMNb30BATENMO NPOU3BECTU TOHKYHO HACTPOMKY
KpUTepmeB nomcka oO6bekToB B NpoekTe. BoaMoXkHa HACTponKa CrieayroLwmnx KpuTepues:

e O6nacTtb noncka 06BLEKTOB

e  Tunbl 0ObEKTOB

e  Tunbl gybnupoBaHHbIX 06 BHEKTOB.

5.8.1.1 Hactponka obnactun noncka o6beKToB

Ons 3agaHnsa obnactm noumcka HeobxoaMMo YCTaHOBUTH bnaxkm B gepese «Obnactb noucka»
(pycyHok 5.8.2) HanpoTMB COOTBETCTBYIKOLLErO 3feMeHTa JepeBa, B KOTOPOM OTobpakeHbl Bce
nporpamMmbl NPOeKTa, npoueaypbl, PyHKUMM, anrobnokn, Ncnonb3yemMble B NporpaMmme

@EnacTe NoMCEa:

Mpoueaupe
= [#] T yrkumm
b W] fe_input
- [w] fe_abject
- [w] F_output
- [w] fo_zau
i b [v] Fo_wirite_tags
=[] Anrafinaku
[ fb_si
- [] fb_aa
- [] fb_cantactar
- [W] fb_eng_s
- [w] fb_rk_step
- [w] Fb_swibch_gear
- [] fo_walve

PucyHok 5.8.2 — «O6nactb nomcka»
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5.8.1.2 3apaHne TunoB oObEKTOB A9 nomcka

Ana 3agaHna TMNoB OObLEKTOB AMns Moucka HeobxoaMMo paccTaBuTb naxku B gepese «Tunbl
061beKkToB» (pucyHok 5.8.3) HanpoTUB 3reMeHTOB [AepeBa, COOTBETCTBYHOLIMX TUNaMm OOLEKTOB,
BblOpaHHbIX A4S noucka.

Tun offeekTos:

=l [] Bee offeekTel
- [#] Neperennee B
- [#] NMpomesyrosHels nepemeHHeE
i WINE
-
LN
El [w] MnofianeHele neperetHee
] Bew3z2
-] LenlB
] Nor
- [w] I oA, nepereHHBIE MacCHBa
- [v] NokansHele nepereHes
- [v] Nok.nepemeHHee MaccHea
- [v] 'nof. kaHeTaHTE!
- [v] Mok korcTamTe:
- [¥] CHCTemMHEE TaiiMepE!
- ] Py
o [w] Anrofinokm

PucyHok 5.8.3 — «Tunbl 06beKkToB»

5.8.1.3 Hactporika novcka Tonbko Ay6nmpoBaHHbIX 0OGbEKTOB

Moa noHaTMEM «AybGnupoBaHHbLIN 0O6bEKT» (pucyHOK 5.8.4) nopgpasymeBaeTcs 0ObeKT npoekTa, K
KOoTOopoMy npouvcxoauT obpalleHne 6ornee ofgHoro pasa. Bo3aMoOXxHO, OCylweCcTBUTb MOUCK CreaytoLmx
nybnupoBaHHbIX 06 bEKTOB:

o [lepeMeHHbIe-NPUEMHUKN
e [lepeMeHHble-UCTOYHMKN
e  Anro6nokmu

e CuncrtemHble Tanmepsbl

Ana Bbibopa TOro unu mMHoro knacca Ay6nupoBaHHbIX OOBLEKTOB HEOOXOAMMO YCTAHOBUTbL (prakok
HanpoOTUB COOTBETCTBYHOLLErO 3anemeHTa B cnucke «WUckaTb TONbKO AyOGnupoBaHHble OOGBLEKTbI»
(pncyHok 5.8.1), a 3aTemM HanpoTMB Ha3BaHMS COOTBETCTBYHOLLEro Knacca OObeKkToB B CTaBLUEM
aKTMBHOM CIUCKe.

[v Mckare Tonsko QYEnHpoBaHHEE OfbekTE

M EpEMEHHEIE-HET QUHMHEM
M EepErEHHEIE-PHERMHMEH
Aqrofingkm

CHcTeMHEIR TaiirepE

PucyHok 5.8.4 — «[ly6nvpoBaHHble 0O bEKTbI»
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5.8.2 BbInonHeHne noucka 3aaencTBoBaHHbIX 0OBEKTOB

[ns noucka 3agencTBOBaHHbIX OOBLEKTOB creayeTt 3aaaTtb KpuTepum noucka (nogpasaen 5.8.1) n 3atem
HaXkaTb Ha KHOMKY «OBHOBUTbL». Pe3ynbTaThl Noncka (Mmsa obbekTa 1 ero Tmun) otobpaxarTcsi B CNMCKe
obbekToB (puc. 5.8.5).

QfekxT:
Crnucok, ofberToe:!
Wr4a offtberta | Tun ofberTa | "
BAODD2 MNepererHan b1
BADOZ2 MNepererHan B0
BADOZS MNeperaeHHan B0
BAOOZ4 MNepereHHan B
B 00001 MNepererHan b1
BO0ooz MNepererHan B0
BO00O3 MNeperaeHHan B0
Bo0o10 MNepereHHan B
OE0005 MNepererHan b1
e oo MporekyToyHan NepetdeHHanA
Meoonz MporexyToyHaA NEperEHHARA
B o003 Mpore®yYTONHAA NEPEMEHHAA
MNenoo4 MNporesyrouHan nepereHHan
Meoony MporekyToyHan NepetdeHHanA
nna, P yUHE LA
My oooz Mpore®yYTONHAA NEPEMEHHAA
My ooz MNporesyrouHan nepereHHan
M ooo4 MporekyToyHan NepetdeHHanA
MU 0005 MporexyToyHaA NEperEHHARA
M ooay Mpore®yYTONHAA NEPEMEHHAA
ML o00E MporesiyrodHan nepereHHan
My oaoa MNporesyrouHan nepereHHan
nuooa MporekyToyHan NepetdeHHaN W
OAHOEMTE |

PucyHok 5.8.5 — «HangeHHble 00bekTbI»

B cnucke HavioeHHbIX OGBEKTOB MOXET oKasaTbCs Gonblioe 4ucrno obbekToB. MoaTomMy Ans nowvcka
obbekTa No MMeHn cpean HangeHHbIX 06beKTOB HeO6X0ANMO BBECTU TEKCT B none «O6BbeKT» 1 HaxaTb
Ha KHOMKy « HanTun».

B cnyyae, ecnu nonb3oBaTtenb M3MeHWUN napamMeTpbl NMoucka UM U3MeHwnacb CTPyKTypa MpoekTa, B
OKHe BbICBeYMBaETCSH MHAMKATOP «[laHHblEe M3MEHEHbI.

éBHMMAHME!!!

Anro6noku c pyyHom Hymepauumen otobpaxarotca B dopmarte: <Uma anrobnoka>(<Homep
anro6noka>). B anrobnokax ¢ aBToMmaTtu4eckon Hymepauuen Homep He oTobpakaeTcs.

Cnuncok CCbINOK Ha HanmaeHHbIN 06bekT oTobpaxaeTcs B Tabnuue «CCbINKM HA 0O6BLEKTbI» (PUCYHOK
5.8.6) .
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CohINkM Ha OfEEkTRL ~

Mporparasa | MNpousnypa, eYHELKMA, 30roGno | Haraep |

kd ain fio_inpiit 43
b ain fo_input B2
b ain fo_output h2
kd ain fio_wirite_tangs a0

PucyHok 5.8.6 — «Ccbinkn Ha 06bekTbI»
B aTton Tabnuue cogepxuTca cnegyoLas nHpopmMaums:

e Vima nporpammbl, B KOTOpOM umeeTcsa obpalleHne K 00beKTy
e  msa npouenypbl, dyHKUMKM Unn anrobrioka, B KOTOPbIX MMeeTCs obpalleHne K 06bekTy
o Homep anemeHTa cxembl B[] nnu ctpoka B canine Ha CT.

[na Toro 4tobbl BLIBECTM CMMCOK CChINIOK HA COOTBETCTBYOLWMIA 06beKT, HeobxoaumMo BbibpaTb ero B
Cnucke HangeHHbIX OOBEKTOB C MOMOLLbIO MbIWK MUK KnaBuaTypbl. B OkHe noucka 3agencTBOBaHHbIX
obbekToB npedycmoTpeHa (yHKUuA ObICTporo nepexoga K MecTy obpaweHus K obbekty. YTobbl
OCYLLEeCTBUTb NOAOOHLIN Nepexod Hado BbINOMHWUTbL OBOWHOM LLENYOK Mbilbl0 MO COOTBETCTBYOLLEN
CCbIfIKe B CMUCKE CCbISIOK Ha OOBEKT.

@BHVIMAHVIE!!!

Ecnu npoekT coaepXuUT CUHTaKCM4YeCKue OWMNOKM B UCXOAHOM KoAe, BblAAETcA cooblieHue o
TOM, YTO MOMCK 3aAeNCTBOBAHHbIX OOBHLEKTOB MOXeT ObITb He AO0CTOBepHbiM. B 3aTom cnyuae
NOMCK BbINOJIHAETCA TONbKO B TOM YaCcTU NPOEKTa, B KOTOPOM He COAEPXKUTCHA OLUNOOK.

5.9 PaboTta c 6a3oi gaHHbIX KOHTponsepa
5.9.1 Pepaktop 6a3bl AaHHbLIX KOHTPOIepa

[na penaktnpoBaHus B[ koHTponnepa cneayeT Bbi3BaTh PegakTop 6a3bl AaHHbIX.

BbizoB pepaktopa ocywectensietca ns meHio VICP KPYTOJl «KonTponnep/PegnaktuposaHue b
KOHTponsepa...».

"maBHOe OkHO pepakTopa B[ koHTponnepa nokasaHo Ha pUcyHke 5.9.1.
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nnepa ChllsershadminiDocyfnerts\B GYBas e KANAL OO

| [k Pegaxtop B koH

| BJ koHTponnepa paska Bug Cnpaska

= ?
= E!ﬂ' KOHTpONEpa [ B )('
| 4 Mepemerbe A8
i MepemenHee BA Homep atputyra Mma atputyra Tun 3HaveHHe
1 Horep kaHana L eawii u]
B2 2 Koo ofpatoTku Ueneir 0
B3 3 Haraep nnatel Uenei 3
B4 4 Horep Bxoga Ha nnate Ueneii 1
. BAS 5 MMoEMUMA NEpEMEHHDR CTRokoBLIA BHCGnp
_BAG B Hraa 1 Crpokoseii
BAT 7 Mran 2 CTpokoBsi
AR ] EQHHHLE HEMEPEHHA Uenei 24
Twn parumka Uensi a
- BAS TN AMHEADMSALMA LKAk U ensi ]
- BATO Hauano weanks BewecTeeHHI 0.000000
- BAN KoHew wrank BewecTeeHHEN 5000.000000
- BATZ HutHan npeqynpearTeneHan rpaHuLa BewecTEeHHEI 0.000000
- BATZ BepxHAA npegynpegHrensHan rpaHULa BelecTeeHHEI 0.000000
- BA1 HukHAn npegasapkiian rpaHyna BewecTeeHHEI 0.000000
- BA1D BepxHAA NPElaBapHiaHaR MpaHHLa Bewecteennwii  0.000000
- BAE MWoTepesuc curHanusaumd ot 0 go 10 BelwecTEEHHEIN 0.500000
.. BA1T Bpetia onpegensHuA CKOpPOCTH H3MEHEHHA NapareTpa BewecTEEHHEIN 0.000000
. BAlS 'paHKLE CUrHANKSALMHM N0 CKOPOCTH pocTa BewecTeerHRIE 0.000000

1 - TnaBHOE MeHIo
2 - [NaHenb NHCTPYMEHTOB
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 CospgaHue B[ koHTponnepa

Ons cosgaHua B koHTponnepa cnenyert:
1 B meHo «B[l koHTponnepa» Pegaktopa Bl BbinonHMTL KomaHay «Co3paTb»
2 B nosiBmBemcs okHe «Co3gatb BA...» (pucyHok 5.9.2) 3agaTb cnegyowmne napameTpsbl:

o Nmsa B koHTponnepa
. MyTb kK B KOHTpONNepa
. KonnyectBo nepemMeHHbIX kKaxgoro Tuna B b1
. Mpu3Hak nogaepXkn 24-cMMBONIbHOM NO3MLNN
. Mpu3Hak nogaepkkn npotokona cobbiTnn Bepcun 2.0.
Cosgate B4 ot

MrA G336l 0aHHER KOHTRONNEDE! |test |

Mure: [N |

[NepereHHBE BA,

K.onuyecTen NEpEMEHHBI

[epermeHHEE AB

F.onuecteon NeperEHHBRR

MepermeHHee 1B

I
F
Kommecteo nepemensen (5 13
[
[

MNepererHee B

K.onyecTen NEepeteHHEBI

MNepereHtee PB

F.onuecteon NeperEHHBRR

HanonHKTEneHD:

Mogoepkka 24-% CHMEDNEHON NOSALMA
Mogaep#ka NpaTakona cofbmuid BEepokd 2.0 [ana SCADA KPYM-2000 3.0 1 ekiwe]

Orvserta

PucyHok 5.9.2 — NapameTtpbl BI1 koHTponnepa

Mpw nonbiTke co3aatb B[l ¢ HEKOPPEKTHBIMM NapaMeTpaMu BblaéTcs COobLLEHME O TOM, YTO BBEAEHDI
HEKOPPEKTHbIE JaHHbIE.

5.9.3 OrtkpbiTne Bl koHTponnepa

OTkpbITb 6a3y AaHHbLIX KOHTPOSINEepa BO3MOXHO ABYMsi cnocobamu:
e BuisBate Pegaktop B[ n3 rnasHoro meHto NCP. Mpn atom oTkpoeTcs B koHTponnepa, nyTtb K
KOTOpPOW yKasaH B HacTpoOKKax rnpoekTa
e BbinonHute komaHaoy «OTKpbITb» MeHo «B[l koHTponnepa» Pepaktopa B. lNpu atom
nonb3oBartento Oyaet npegnoxeHo ykasatb nytb K BI. Ouanor otkpbiTva B[ B aTOM cny4vae
npegcraensieT cobon ctaHgapTHeIN guanor Beibopa nankm B Windows.
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5.9.4 CoxpaHeHwne B[] koHTponnepa.

[ns coxpaHeHus B[ koHTponnepa cnegyeT BbiNOMHUTL KOMaHAy «CoxpaHnTb» MeHto «Pann»
Pepaktopa B[.

5.9.5 Pepaktuposanue B[] koHTponnepa.

Pepaktop B[l no3BonseT ocyLLecTBnATb CrieayroLme onepaumu:

e W3meHeHue rnobGanbHbix HacTpoek B[. [Npoussogutcsa nytém Bbibopa anemeHta «B[
KOHTponnepa» B CNUCke MepemeHHbiXx. [locne 4Yero Ha naHenn  OTOOpaxeHus
KOHTEKCTHO3aBMCUMON MHGOPMaLUM MNOABUTCA Auarnor, B KOTOPOM BO3MOXHO YCTaHOBUTb
NPU3HaKM NOLaEPXKKM 24-X CUMBOJSTLHON MO3MUMA U MOALEPXKKN NpoTOoKona cobbitun Bepcun 2.0.
BHewHun Bua amanora npuseféH Ha pucyHke 5.9.3.

HononHuTeneH;

Mogoepska 24-4 CUMBONEHOM NOBHLMM
Moooep:xka npotokona codemyi sepoyd 2.0 [ona SCADA EPUM-2000 3.0 1 eeiwe]

PucyHok 5.9.3 — lameHeHune HacTpoek 6a3bl AaHHbIX

¢ WUN3meHeHue konuyecTBa nepemMeHHbIX Bl. [ponsBoauTca nyTém BbiGOpa anemMeHTa ¢ UMEHEM
«[lepemMeHHble <Tun nepemMeHHOon>» B CNUcke nepemeHHbIX. NMocne Boibopa COOTBETCTBYHOLLENO
anemMeHTa B MPaBOW 4acTW [MABHOrO OKHA NPWUNOXEHWst oTobpaxkaeTca Auanor, B KOTOPOM
MOXHO W3MEHWUTb KONMMYECTBO MNEepeMeHHbIX onpedenéHHoro Tuna. B cnyyae yBenuyeHus
KonmMyectBa MepeMEHHbIX npoucxoauT fobaBneHne HOBbIX MEepeMeHHbIX B KOHeL Crnmcka
nepemMeHHbIX [daHHOro Tuna. Ecnu  KonuyectBO MNEPEMEHHbIX W3MEHUMNOCbL B CTOPOHY
YMEHbLUEHUs, TO MPOUCXOAUT YyAarneHue nepeMeHHbIX Wu3 KoHua cnucka. KonudecTtso
nepeMeHHbIX, KoTopoe Heobxoanumo Aob6aBuTb N yaanuTb paccyMTbiBaeTCcs Kak abcontoTHas
BeNUYMHa pasHOCTU Mexay "HOBbIM" 1 "CTapbiM" 3Ha4YEeHMEM KonuyecTsa NepemMeHHbIX.
[unanor nsmeHeHns konuyecTsa nepeMeHHbIX NpuBeaeH Ha pUCyHKe 5.9.4:

K.onMuecTED NeperdeHHER AB: 4 = MpUrEHHTE

PucyHok 5.9.4 — AameHeHne konnyecTBa nepeMeHHbIX 6a3bl AaHHbIX

@BHVIMAHVIE!!!

CymmapHoe KONn4yecTtBO nepemMeHHbIX He AOOJKHO npeBbillaTb 3Ha4eHue, yKa3aHHOe B
ANIEeKTPOHHOM Krio4e 3alluUThbl.

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 (pUcyHok 5.9.5)

*  3MeHeHUTb 3HayeHue atpubyTta BblbpaHHOW nepemMeHHOM B cTonbue «3HayeHuer.
N3meHEHHOe 3HaveHne aTpmnbyTa NPMMEHSAETCA TOMbKO NOCIe HaXaTus KnasuLM BBOAA UMK
nepesoaa hokyca BBOAa Ha Apyron aTpmnbyT.

HekoTopble aTpubyTbl NEepemMeHHbIX MOryT WUMeTb (OUKCUPOBAaHHbIM Habop 3HaYeHun
(Hanpumep, atpmbyThbl «Kog norm4yeckoro cocTosiHMA», «EQUHNLBI U3MepeHns»).
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1
. [0} Pegaktop B xontponnepa: ChUserstadminiDocurments\BiG\Base \ KANAL, 001 - O X

| B kontponnepa Mpaeka  Bug  Cnpaeca

I = = ?
BT [ BA2E
- BA1E
.. BA19 Horep arputiyra Mraa atpudyra Tun SHaueH1e
. BAZD 8 EguHHLE U3MEpEHHA L eneisi 2
L BA 9 Tun garduka Ll enkii 15
o =F ] 10 TN MHHEAPHMZ LMW WK L ey u]
. BA23 1 Hauano wkane B ew ecTeeHHEIR -50.000000
BAZ 12 K.oHew Wwkank! BewecTeenHei  150.000000
. BAZS 13 HH#HAA NPEAYNPEAHTENEHAA MPaHHULA B el acTEEHHEIR 0.000000
BAZE 14 B epxHAA NpE1YNpeiMTENEHSA MPaHHLE BewecTeeHHEN 0.000000
BAI7 15 Hus#HAA NpenaEapHiiHan rpaHIL a B el ecTEEHHEIR 0.000000
e 16 B epsHAA npenasapuiiHan rpaHuLa B ew ecTeeHHEI 0.000000
’ A2 17 [WCTEpEZHE CHIHaMMSauWK ot O go 10% B ew ecTEEHHEIR 0.500000
’ 18 B pera onpenensHUA CrOpOCTM M3MEHEHMA NapareT pa B ew ecTeeHHEI 0.000000
- BAID 19 [paHuLa CHrHANMSALKMK NO CKOPOCTH pOCTa E el gcTEEHHEIN 0.000000
- BA3T 20 [PaHMLE CHMHENWSALMK NO CKOPOCTH NatEHHA B ew ecTeeHHEIR 0.000000
- BA32 A MNocToanHan euneTpa or 0.000 go 1.000 BewecTERHHEIR 0.000000
- B33 22 I ak cHraneEHD BostokHan [1ocToBEpHaRA)] CKOpOCTE B ew ecTeeHHEIR 0.000000
- B34 23 THn ZatEHEl HEQDCTOEEPHOND SHAYEHWA HE AOCTOEEPHOS L ene 0
- BA3S 24 Patioyes sHaveHHE NEpereHHoN BelwecTEeHHEI 0.000000
.. B&36 25 Orcesra Hyna or 0 go 10 wrane B ew ecTeeHHEI 0.000000
.. BA3T 26 AnspTypa BewecTEeHHEIR 0.000000
.. BARR 27 CrysetHen arpuayr M 1 B ew ecTeeHHEI 0.000000
... BA30 28 TeKrylWEe SHIYEHWE 00 NPE0OpAS0BaHHA E el gcTEEHHEIN 2B.206R94
. BAAD 29 T ekyYlWEE SHAYEHWE NOCNE NPE0SPA30EaHHA B ew ecTeeHHEIR 26206594
. BA 30 CHATHE NEperMEeHHOR © ONpoca TNoruyeckui D
- BAAT N CHATHE NEPEMEHHOA C CHMHANKSALMK Noruyeckui D
BAd3 32 CeotonHei aTputyt M 1 Noruyeckui D
A 33 CeoSogHEIR aTpHeEyT M 2 TNaruyeckui D
b5 34 HeucnpaeHocTe kaHana Norueckui O
3B Hoeoe HapyweHwe '"HeWcnpaEHocTE KaHana' TNaruyeckui D
- BAAG . "
36 CrysetHen arpudyr M 2 Naoruyecku D
- BAAT ) CrysetHErT arpudyr M 3 Noruueckun D
... RAAR =

PucyHok 5.9.5 — AameHeHne nacnopta nepemMeHHon

N3meHWTb 3HaveHne AaHHbIX nacnoprta nepeMeHHON MOXHO C NMOMOLLbIO KOMMPOBaHWSA nacrnopTa
13 apyrov nepemMeHHown. [ins atoro cnegyer:

1 BvblbpaTb nepeMeHHyto B cnucke

2 BbinonHute kKomaHay «KonupoBaTb» MeHio «lMpaBka»

3 BbibpaTb B cnucke nepeMeHHyto, NacnopT KOTOPOM U3MEHSAETCSA
4 BbinonHuTb kKomMaHay «BcTaBuTh» MeHto «[lMpaBka»

5.9.6 ATpubyThbl NnepeMeHHbIx B[]

5.9.6.1 AHanoroBas BbIxogHas nepemMeHHas

ATpuGYT Ne1
Ne KAHAJIA — — no ymon4yaHuio 3Ha4yeHne atpubyTa ansa KoHTponnepa pasHo 0

ATpuGyT Ne2

KO[ OBPABOTKWM — onpenensieT BO3MOXHOCTb yNpaBfeHust anroputmamy o6paboTok nepemeHHon B
CPBK. Mpun cosganumn 6a3bl gaHHbIX MO KaHany 3HavyeHue gaHHOro atpubyTta 3anucbiBaeTcs B aTpubyT
Ne2 — "Kop obpabotkn" nepemeHHon CPBK. lNMpu 3HayeHun 0 — B CPBK BbinonHs0TCA cTaHAapTHble
06paboTkM nepemeHHon B nonHom ob6beme. MNogpobHoe onncaHme MCNonb3oBaHMA OAHHOro atpubyTa
cmoTpuTe B NpunoxeHun b.1 pykoeogctea MNonb3osatens ans CPBK sepcun 7.0 v Beilwe.
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ATpnoyT Ne3
Ne MNATbI — Homep nnatbl B YCO, K KOTOPOW NOAKMIOYEHa AaHHAsA nepeMeHHasd, 0 — ecnv nepemMeHHast
«BUPTYyarnbHas» B KOHTponnepe (He nMeeT PU3NYECKOro BbIXOAA).

ATpubyT Ne4

Ne BbIXOOA HA TWIATE - Homep Bbixoga Ha nnate YCO ans ¢uanMyeckoro noakmnoyYeHust
nepemeHHon, 0 — ecnn NepeMeHHas «BUpPTyanbHasi» B KOHTponnepe (He umeeT U3NYeCcKoro Bbixoaa,
Mcnonb3yeTcst ANs NOCTPOEHUs KackadHblX U apyrnx, 6onee cnoXHbix cxem perynupoBanus). MNpaBuna
NPUBA3KN K PU3NYECKMM BbIXO4aM KOHTPOMIEPOB NPU UCMOMb30BAHUU UMMYNbCHBIX TUMOB PErynaTtopoB
NpeacTaBeHbl B NPUNOXEHUM K JOKyMeHTaumm cooteeTcTBytowero YCO.

ATpubyT Ne5 .
No3nunA NeEPEMEHHOW — — kog napameTpa, B Ka4ecTBe KOTOPOro 06bI4HO UCMONb3YyTCS Nepsble 8
cumBosoB TexHonormndeckon (unm KM n A) nosnumnm gaHHoro napametpa (Hanpumep, 302PICAE).

ATpubyT Ne6

MMA1 — a1o nepsBble 8 cMMBOMOB B HasBaHUW napameTtpa, ecnv ans B[l He ycTaHOBReH npu3Hak
noaaepXkn 24-xCMMBOSNbHOM NO3ULMN, NN BTOPblE 8 CUMBOMOB TEXHONTOMMYECKON NO3nUMK nNapameTpa,
€CNU NpU3HaK NoaJepPKKN 24-XCMMBOMNbHOM MO3ULMM YCTAHOBIIEH.

ATpnbyT Ne7

UMHA2 — ato BTOpblE 8 CMMBOMOB B Ha3BaHWW napameTtpa, ecnv gnsa bl He ycTaHOBNEH npusHak
NoAAEPKKM 24-XCMMBOJSTbHOW NO3ULUMK, N TPETbU 8 CUMBOMOB TEXHOMOrMYECKOW NO3MLMK NapameTpa,
€Cnn NpU3HaK NoaaepXKkn 24-XCMMBOSIbHOW MO3ULMM YCTAHOBMEH KOTOPble B LanbHENWEM MOXHO
MCNonb30BaTh Ansi 0TobpaXeHms Ha CTaHLMKU oneparopa.

ATpn6yT Ne8

TUM NMEPEMEHHOWM 1 — Tun nepemeHHoii, SBNAOWENCA ANa OaHHOTO Perynstopa perynupyembim
napameTpoM. BeibupaeTtcs 13 BbinagatoLLero cnmcka TMNOB NepeMeHHbIX. B kauecTBe Tvna nepemMeHHom
MOXeT MUCMNOoMb30BaTbCs TOMbKO BXOAHAs aHanoroBas rnepemMeHHas, npuyemM aTa nepemMeHHasi MoXeT
ObITb Kak n3Mepsiemasl, Tak u paccuntaHHas Ha si3bike KPYTOJT.

ATpubyT Ne9 3
Ne NMEPEMEHHOWU 1 — Homep nepemMeHHON, ABMSIOLWENCA ONA OAHHOro perynatopa perynmpyemMbiM
napameTpoM. Tun 3Ton nepemMeHHon 3agaeTca aTpuoyTom Ne8.

ATpubyT Ne10

TWUM NEPEMEHHOW 3AZIAHUA — Tun nepemMeHHoiA, ABMSIOLLEics A8 AaHHOTO perynatopa CUrHanom
BHELWHero 3agaHusa. T.e. Tekywee 3HavyeHMe AaHHOW NepemMeHHOM UCMOMb3yeTcs B KavyecTBe 3agaHus
Ans BegoMoro perynsatopa npy ero pabote B Cxeme KackagHoro ynpaerneHusa. Bblibupaetcsa wus
BbiMadaloLLlero cCnucka TUMNOB nNepeMeHHbIX. B kayecTBe Tvna NepeMeHHOW MOXET WMCNoSib30BaTbCs
BXxogHasa (3HayeHne aaHHoro atpubyrta paBHO 1) unu BbiXxogHas adHanorosasi (3HayYeHue [aHHOoro
atpubyta paBHO 8) nepemeHHasl, NpMYeM 3Ta NepeMeHHasi MOXeT ObiTb Kak uamepsiemas, Tak U1
paccumnTaHHas Ha a3blike KPYTOJl. [InanasoH nameHeHus gaHHon nepemerHHon ot 0 go 100 %.

ATpn6yT Ne11 .
HOMEP NMEPEMEHHOW 3AOAHUA — HomMep nepemeHHON, ABMSAKOLWENCA ANA OaHHOrO perynstopa
CUrHanoMm BHeLUHero 3agaHud. Tun aTon nepemeHHon 3agaetcsa atpudytom Ne10.
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@ BHMMAHUME !

B koHTponnepax, onsa toro, 4To6bl BHeLWHee 3afjaHNne y4YuTbiBanocb perynatopom npu pacyete
paccornacoBaHusi B aBTOMaTU4YeCKOM pexumMe yrnpasrieHUs, Heo6X0AUMO nepeBecTU perynsatop
B peXuM paboTbl C BHELWWHUM 3a4aHUEM, T.€. yCTaHOBUTb 3HayeHue atpubyta «PEXXUM BBOJIA
3AOAHUA <BHELWWHUN>(<KACKAL>)» = 1.

Ecnu Bam Heo6xoamMmMo co3faTb CTaHAapTHbIA OQHOKOHTYPHBIN perynstop, To 3TOT aTpMbyT onuckiBaTb
He Hapo. MNpu 3ToM 3HaYeHune 3aaaHus ByaeT nokanbHbIM U NepBOHAYarnbHO onpeaenseTcs aTpubyTom
«BenvunHa 3apaHus». Bce panbHeiiluve M3MeHeHWst 3aaHusi 3anucbiBaloTCs B 3TOT Xe aTpubyT,
NO3TOMY Aaxe Npu nepesanycke KOHTpornepa 3HavyeHvne 3aaHnsa 6yaeT cooTBETCTBOBATb NnocrneaHemy
3alaHHOMY 3Ha4YeHMI0 Ha MOMEHT nepesarnycka.

ATpubyT Ne12

TN NEPEMEHHOW PYYHOIO 3AOATYUKA/MONOXEHUE MO - Tvn nepemMeHHON, SBRSIOLencs
ansa perynstopa tuna 0 curHanom ynpasneHums MM oT BHelwHero 3agjatyvka (T.e. TeKyllee 3HayeHue
OaHHOW NepeMeHHON ncnonb3yeTcs Ang hopMMpoBaHns BbIXOQHOrO curHaga Ha MIM B pexxume pyyHoro
annapaTtHoro ynpasnenusi). [pu nMcnonb3oBaHUM UMMYNbCHLIX TUMOB PErynaTopa - Ha AaHHbIA BXOA
MOXET 3aBOAMTbCSA curHan nonoxeHmss MOO. B kadecTBe Tvna nepeMeHHOW MOXET UCMONb30BaTbCS
TONbKO BXOAHAs aHanoroBasi NEpEMEHHast, MPUYEM 3Ta NEPEMEHHAs MOXET ObITb kak n3Mepsiemas, Tak
n paccumtaHHas Ha asbike KPYIOJ1. lnana3oH nameHeHus gaHHon nepemeHHorn ot 0% o 100%.

ATpubyT Ne13

HOMEP TMEPEMEHHOWN PYYHOIO 3AOATYMKA/MOJIOXXEHVME M30O - HOoMep nepemMeHHOW,
asnaowenca ansa perynatopa tuna 0 curHanom ynpasneHua M ot BHelLHero gmanyeckoro sagaTtymnka
B PEXUME PY4HOro anmnaparHoro yrnpasneHus.

ATpunoyt Ne14

TUN NEPEMEHHOW NPU3HAKA AMNMMNAPATHOIO YMNPABJEHUSA — Tvn nepemeHHON, SBRsioLLeiica
ONS OaHHOro perynatopa CUrHanoM MepekniovYeHns pexmMoB paboTbl perynatopa OT BHELUHEro
OVCKpeTHoro curHana. BbibupaeTtcs n3 BbinagaroLwlero cnmcka TUNOB NepeMeHHbiX. B kayecTBe Tuna
nepemMeHHON MOXET MUCMOoNb30oBaTbCs TOMbKO BXOAHAs AMCKPETHas nepemeHHast (Npy 3TOM 3HaveHue
JaHHOro aTtpubyTta paBHO 2), NpuydeM STa nepemMeHHasi MoXeT OblTb Kak unsMepsiemasi, Tak U
paccyntaHHasa Ha a3bike KPYTOJl. Npu 3Ha4YeHuMn JaHHOW nepeMeHHon =1 — ycTaHaBnuBaeTCs pyyYHOMN
annapaTtHbI _peXuUM yrnpasneHus, Npu_3HadeHun nepemerHHon =0 — aBToMaTUYecKkur annapaTtHbIn
pEXUM YNpaBneHus.

ATpnoyt Ne15

HOMEP NEPEMEHHOM NPU3HAKA AMMAPATHOIO YMPABJIEHUSl — Homep nNepeMeHHOIA,
ABNSAIOLENCS ONS OAHHOrO perynatopa CUrHaroM MNepeKItoYeHns pexnmoB paboTbl perynsatopa oT
BHELLUHEro OWCKPETHOro curHana. Tun aton nepemeHHon 3agaetcs atpmbytom Nel4.Beibupaetca u3
BblNaJatoLLero cnucka nepemMeHHblx 3agaHHoro tuna. [laHHasa nepeMeHHas OofmkKHa HaxoauTbCs B TOM
xe YCO, 4to u perynupyembin napameTp.

ATpubyT Ne16

TUMN MEPEMEHHOW 2 — Tn nepemeHHON, SIBNAIOLWENCS OOMONHUTENbHOW NepeMEeHHON, KoTopast
MOXeT ObITb MCNOMb30oBaHa B anroputMe perynupoBanus. [Npyn 3TOM cam anropuTMm perynmpoBaHusi ¢
yyacTmem 3TON NnepemeHHOM onuckiBaeTcst ¢ noMoLbto a3bika KPYIOJ1. Beibupaetcs n3 BeinagatoLero
CNUCKa TUMOB NEpPEMEHHbLIX. B _kayecTBe Tuna NepeMEHHON MOXET WMCMOb30BaTbCsa TOMbKO BXOAHas
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aHanorosas nepemMeHHas (Npy 3TOM 3HaYeHwe AaHHoro atpuvbyTta pasHo 1), npuyemM 3Ta nepemMeHHas
MOXeT ObITb Kak nsmepsiemas, Tak U paccumtaHHas Ha a3bike KPYTOJI.

ATpnGyT Ne17
Ne NMEPEMEHHOW 2 — Homep nepeMeHHON, ABMSAIOWENCA AOMOMHUTENBHOMW NEePEMEHHON. Tun 3Ton
nepemeHHon 3agaetcs atpubytom Ne16.

ATpn6yT Ne18

TWUM NMEPEMEHHOWM 3 — Tun nepemeHHON, SBMSIOLLERCa AOMNOMHUTENBLHON NepeMeHHON, KoTopas
MOXeT ObITb MCMOMb30BaHa B anroputme perynupoBaHus. Mpu aTom cam anroputm perynupoBaHus c
y4yacTnem 3TOM NepeEMEHHON onucbiBaeTcst ¢ nomoLbto A3bika KPYTOJ1. BeibupaeTcs n3 BbinagatoLlero
cnmMcka TUMNOB MepemMeHHbIX. B kadyectBe Tuna NepemMeHHOW MOXEeT UCMOoNb30BaTbCa TONbKO BXOAHas
aHanorosasi nepeMeHHas (Npy 3TOM 3Ha4YeHWe AaHHOro atpubyta paBHO 1), MpUYEM 3Ta NepemMeHHas
MOXET ObITb KaK namepsiemas, Tak 1 paccumtaHHag Ha sa3bike KPYTOJ1.

ATpubyT Ne19
Ne MEPEMEHHOW 3 — — HOMeEp NepemMeHHOM, ABNAKLWENCA JONONHUTENBHON NepemMeHHOoN. Tun aTomn
nepemeHHon 3agaetcs atpmbytom Ne18.
ATpnbyT Ne20
TUMN PEMYNATOPA (AHAJNTOMOBbLIW, UMMYIIbCHbBIN) — tn anroputma perynstopa. AnroputMmbl
perynsitopoB peanu3oBaHbl B [10 koHTponnepa. [logpobHoe onncaHue paboTbl perynsitopos
cmM.:Cuctema peanbHoro BpeMmeHu koHTponnepa TREI-05B-02. Anroputm perynsatopa MOXeT ObiTh:
O «basoBbiM» - anropuTMm perynatopa onpeaenseTcs XeCcTko ero TUNom, a UMeHHO:

0 — aHanoroBbIN

1 — MNynNbCHBIN

2 — UMMNYJIbCHbIN

3 — PeMUKOHT

4 — uMNYNbCHbIN (OOMKEH MCMNONb30BaTbCsA TOMbKO C MOAyNsMM BBOAA/BbIBOAA,
nogaepxmeatowmumm annapatHbin LUWMM nnmn gns «BupTyanbHbIX» perynsatopos)
5 — wuMNynbCHbLIM (QOMMKEH WCNONb30BaTbCHA TOMbKO C MOAyNsAMM BBOAA/BbIBOAA,
nogaepxmeatowmumm annapatHbin LUMM nnmn gns «BupTyanbHbIX» perynsaropos)
6 — WUMNYNbCHbLIN (OOMMKEH WCNONb30BaTbCs TONMbKO C MOAyNsAMM BBOAA/BbIBOAA,
noaaepxuearowmmmn annapatHbin LUIAM nnn gnsa «BupTyanbHbIX» perynsaTtopoB)
7 — WUMNYNbCHbIM (OOMKEH WCNONb30BaTbCH TOMbKO C MOAyNsMM BBOAA/BbIBOAA,

nogaepxmeatowmumm annapatHbin LUWMM nnn gns «BupTyanbHbIX» perynsatopos)
8 — MnNynbCHbIN
9 — UMNYSbCHbIN

10 — wuMNynbCHbI (OOMKEH MCNONb30BaTbCA TOMbKO C MOAYNsMUM BBOAA/BbIBOAA,
nogaepxmeatowmumm annapatHbin LUMM nnun gns «BupTyanbHbIX» perynsaropos)
11 — wuMNynbCHBLIA (OOMKEH WCNOMb30BaTbCA TOMbKO C MOAynsMM BBOAA/BbIBOAA,

noaaepxusatrowmmmn annapatHbein LUIAM nnu gna «BupTyanbHbIX» perynsTopos)
12 — nMnynbCHBIN

0 «[llonb3oBaTenbCKkUM» - anropuTMm perynsitopa onpegenserca nporpammon Nonb3oBatens,
peanu3oBaHHoN Ha A3blke KPYT'OJ1, a nmeHHo:
100 — aHanoroBbI 1
101 — »MNynNbCHbIN

ATpn6yT Ne21

BEJIMMMHA 3AO0AHUA - aT0 HadanbHOe 3HavyeHuMe 3afaHus perynatopa, €crniM OH HaxogauTcs B
pexume noKanbHOr0O aBTOMATMYECKOrO ynpaerneHusd. Bce panbHenwuve w3MeHeHus 3agaHust
3anncbiBalOTCA B 3TO Xe More, No3ToMy, Aaxe MNpu nepesanycke KOHTponsepa, 3HadeHue 3agaHus
OyaneT cooTBETCTBOBATL MOCNEAHEMY HA MOMEHT nepe3anycka.
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ATpnbyT Ne23
BEJIMMMHA KO3ddUL. TMPOMOPLMNOH. - napameTp Hactpoviku perynartopa. KoacdduumneHTt
NPONOPLUNOHaNbHOCTUN perynaropa onpeaensieTcs no opmyne:

KM =100 / Ky, (%)

roe Ky - k0atbdpUUneHT ycuneHums,
KM = 0 - oTkntoYeHne NponopuUmoHanbHOW YacTu perynatopa
ATpnbyT Ne24
NMOCTOAHHAA BPEMEHU MHTEIMPUPOB - napameTp HacTponku perynatopa. lNocTosiHHas BpeMeHu
WHTErpupoBaHUsA B CEKyHOAX.
Tn = 0 - oTKNOYEHME MHTErpanbHOM YacTn perynsaropa.

ATpubyT Ne25
BENMWYNHA KOIddUL. AUNPPEPEHL. - napametp HacTpomnku perynsatopa. KoadpdpuumeHT
npegsapeHnsa (audpdepeHumnpoBaHnst) MoxeT OblTb MOMAOKUTENbHBIM (MpsSIMOE NpeaBapeHue) wu
oTpuuaTtenbHbiM (0O6paTHOE NpeaBapeHme).

Ka = 0 - oTknioveHne guddepeHunansHon Yactu perynatopa.

ATpnbyT Ne26

30HA HEYYBCTBUTEJIbHOCTWU - napameTp HacTpouku perynatopa. BenunumHa OTKNOHeEHMS
perynupyemoro napameTpa OT 3aJaHusi B N0yl M3 CTOPOH (3afjaeTcs B NpOLEHTax OT AuanasoHa
N3MepeHns perynupyemoro napameTpa). B npenenax 30HbI HeYyBCTBUTENbHOCTM paccoriiacoBaHune
paccunTbiBaeTCs C y4ETOM KO3hMUMeEHTa ocnabnenns 4ns 30Hbl HEYYBCTBUTENBHOCTW.

ATpnbyT Ne27
KO3o o UL. OCNABIJ. ANnA 30Hbl HEYYBCTB. - napameTp HacTpoviku perynsitopa. lNepepacyer
BEMMYUHbBI PAcCOrnacoBaHns B pamKax 30Hbl HEYYBCTBUTENbHOCTU OCYyLLECTBNAETCS No hopmyne:
PACCOITTACOBAHUE pacuy.= K* PACCOI'TTACOBAHME peticTs,
rae K - koachduuneHt ocnabnexms (ot 0 go 1)

ATpnbyT Ne28

BEPXHAA NPAHULA OTKITOHEHUA OT 3AOAHUA - 310 BENnuMHa 4ONYCTUMOrO NONOXUTENBHOMO
OTKIMOHEHUS perynupyemMoro napameTpa OT 3afaHusi, npu  OOCTWKEHWM KOTOPOW  BKIHOYMTCH
CUrHanuM3aumsi no OTKMOHEHUI0 OT 3ajaHus (3ajaeTcd B eAuHUUax W3MepeHus perynvpyemoro
napameTpa).

ATpubyT Ne29

HWKHAA TPAHULA OTKITOHEHUA OT 3AOAHWUA - 310 BenuymMHa AonycTMMOro-oTpuuaTenbHOro
OTKINOHEHWS OT 3aJaHus, NPy AOCTUXKEHWM KOTOPOW BKIMOYUTCA CUTHaANM3auus no OTKIOHEHWIO OT
3agaHusA (3agaeTcsa B eanHuLax u3MepeHnst perynmpyemMoro napameTpa).

ATpnbyT Ne30
BEPXHEE OrPAHUY. XOOA UM - napameTp HacTporku. [Ins aHanoroBoro perynsaropa - 3To BepxHee
OrpaHMyYeHne 3HayeHus BbIXOAHOrO curHana perynatopa (B NpoueHTax) npyM aBTOMaTUYECKOM pexnme
ynpasneHud. [ns nmnynbcHbix perynsitopoB 1, 2, 4, 5,6, 7, 8, 9, 10, 11 3anonHeHne gaHHoro atpubyTta
He TpebyeTcs.

ATpn6yT Ne31

HWXHEE OIrPAHUY. XOOA UMI/TIP YINPABJIEHUE UM - napameTp HacTponku. [nsi aHanoroBoro
perynaropa - 3To HWXHee orpaHnyeHne 3HavyeHus BbIXOLHOMO CUrHana perynstopa (B npoueHTax) npu
aBTOMATMYECKOM pexnme ynpasrieHuda. [Ona nMmnynbCHbIX perynsatopoB 1 u 2 Heobxoammo 3anucatb
KoHCTaHTy 0,0. [Ina uMnynbCHbIX perynstopoB 4 1 5 3HayeHne gaHHOro Nond — 3agaHue gnga anroputma
nceBaopyyHoro ynpaeneHusa VIM (anroputm BbiBoga VIM B 3agaHHOE NONOXEHWE B pEXMME perynaropa
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«Py4yHOM gucTaHUMOHHBINY, NogpobHee 0 paboTe gaHHOro anroputmMa cMoTpu npunoxenue E). Ons
UMNYSbCHbIX PErynsaTopoB 6, 7, 8 u 9 3anonHeHue gaHHoro atpmbyTta He TpebyeTcs.

ATpnbyT Ne32

BEPXHAA MPAHMUA CUMHAJIUSE. XOOA UM/ JIIO®T 'BOJIbLUE' - 310 BEnMYMHa BbLIXOLHOMO
curHana (B npoueHTax) perynstopa Tuna 0, Bbile KOTOporo cpaboTaeT npeaynpeautenbHas
curHanusauusa no nonoxexHuvro VIM. [ina vmnynscHbeIX TUMNoB perynsaTtopos 1, 2 6, 7, 8, 9 3anonHeHue
JaHHoro aTtpubyta He Tpebyetcda. Ona uMnynbCHbIX TUMOB PerynsatopoB 4 u 5 AaHHbI aTpubyT
MCNonb3yeTcad B KayecTBe 3HA4YeHuUst ONUTENbHOCTM KOMaHabl Bblbopku nodta VM B CTOPOHY
«bonbwe» (gononHUTENbHBIM UMMNYNLC B CeKyHAax, Kotopbii Gyget BblgaH Ha WM npu nopade
oyepenHon komaHabl «bonbliey, ecnv npeabiaywas komaHga obina «MeHbLey.

ATpubyT Ne33

HWXHAA TPAHUUA CUTHAJTNS. XOOA UM/ NMIOP T 'MEHBLUE' - 310 BENMYMHA BbIXOOAHOIO CUrHana
(B npoueHTax) perynatopa tvna 0, HMUXKe KOTOporo cpaboTaeT npeaynpeguTernbHas curHanusaums no
nonoxexuto M. [Ina nmnynbCHbIX perynsatopos 4, 5, 10, 11 gaHHbIn aTpnbyT NCNonNb3yeTcs B Ka4ecTBe
3Ha4YeHnsa AONUTENbHOCTU KoMaHabl BbiGopkn nodta MIM B CTOpOHYy «MeHblue» (O4ONOMHUTENbHBIN
MMNYNbC B CeKyHOaX, KoTopbln ByaeT BbligaH Ha MIM npu nogadve oyepeaHon komaHabl «MeHbLuey, ecnv
npegbigywas komaHga 6bina «bonbwey». [Ons mmnynbCHbIX TuUnoB perynatopos 1, 2, 6, 7, 8, 9
3anonHeHve gaHHoro atpubyTa He TpebyeTcs.

ATpnbyT Ne34

TAKTOBAA YACTOTA / ONUTENBbHOCTb WMMMYINIbCA - napameTp HacTpowiku (3agaeTtca B
cekyHgax). [Ana perynatopos tuna 0, 1 n 2 - onpegensieT nepnog BbINOMHEHMA anropuTma perynsitopa
(oH pormKeH 3agaBaTbCsl KpaTHbIM BPEMEHN LiMKNAa onpoca KoHTponnepa). [ns Tunos perynstopos 4, 5,
6, 7, 10, 11 paHHbIN aTpUbYT ABNAETCA MUHMMAarbHOW ONUTENbHOCTBIO MMNYnbCca, BblaaBaemon Ha M
(anropuTm perynatopa B AaHHOM Cryvae BbINOMHSETCA B KaXO4OM TakTe KOHTponnepa). Ons Ttvnos
perynatopoB 8 M 9 pgaHHbIM aTpubyT ABNAETCS NEepuoaoM BbINOMHEHUA anroputMa, 3agaHHbiM
KONMMYECTBOM LMKINOB KOHTponnepa (Npy 3agaHum He Luenoro Yyncna B AaHHOM Criydyae OHO OKpyrnsieTcs
B BONbLUYIO CTOPOHY).

ATpnbyT Ne35
MEPEXOA K HOBOMY 3AAAHUIO - pexxumbl nepexoaa K HOBOMY 3a4aHUI0:

0 - 06bIYHbIN CkauKkoOBbpa3HbI Nepexod K HOBOMY 3a4aHuio,

1 - «nnaBHbI» nepexon K HoBoMy 3agaHuto (cmoTtpu atpubyt NMNOCTOAHHAA BPEMEHU MO
3ANAHMIO),

2 - «opcupoBaHHbIA» Nepexod K HoBoMmy 3agaHuio (cmotpu aTpmbyt KODOPULIMEHT ONA
d®OPCHUPOBAHHOIO NMEPEXOLA),

3 - pexum «noaxeaTtbiBaHusi» (6e3ygapHoro nepexoda) 3adaHMeM MocrefHero 3HayeHus
perynupyemoro napameTtpa npu nepexoge Ha «ABTOMAT», a B py4yHOM [OMUCTaHLMOHHOM
pexume ynpaBneHusa curHan 3agaHusi Bcerga oTcrnexmBaeT (paBeH) 3HavyeHue perynmpyemoro
napameTpa,

13 - 0 4HOBPEMEHHO BbIMOSTHAKTCA PEXUMBI «1» N «3»,

23 - OQHOBPEMEHHO BbIMOMHSOTCH PEXUMBI «2» U «3».

ATpnbyT Ne36

NOCTOAHHAA BPEMEHU MO 3AOAHUIO - napameTp HacTponku perynatopa. OnpegensieT CKopocTb
nepexoda K HOBOMY 3ajaHui0 B CekyHAaax npu 3HadeHuax aTtpmbyta MNEPEXO4 K HOBOMY
3AANAHUIO, paBHbIx 1 nnn 13.

Y Bbix. =Y pacy. +(-) PACCOIMNMACOBAHUE * K ¢,

roe K @ - koadduumeHT ong oopcnpoBaHHOro nepexoaa.
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ATpnbyT Ne37

KO3PPUNLIMEHT ONTA ®OPCUP. MNMEPEXOLOA - napameTp HacTpoviku perynatopa. Onpegensier
cTeneHb gononHuTenbHoro Bo3gencteua Ha UM npu 3HaueHusx atpubyta MEPEXOQ K HOBOMY
3A0AHWIO, paBHbix 2 nnu 23. B MOMEHT U3MEHEHNSA 3aaHUsA PEFYNSTOPY pacyeT OCYyLLECTBNSETCS Mo
cneaywouen copmyne:

ATpubyT Ne38

CKOPOCTb XOOA UM / BPEMA MOJIHOIO XOOA MM - napameTp HacTpouku perynaTtopa. [Ons
perynatopa Tuna 0 - 9To MakcumarnbHas BenvynHa, Ha KOTOPYH MOXET U3MEHUTLCHA BbIXOOQHOW cuUrHar
perynaropa 3a oguH umkn ero pabotbl (no ymonyanuto — 100%). [na umnynbCHbIX TMNOB perynaTtopa 1,
2,4 1 5 - aT0 Bpems nonHoro xoga MM B cekyHaax.

ATpnbyT Ne49

3HAYEHME NMPU PYYHOM OWUCTAHLU. YMNPABJIEHUW. Ona perynatopa tuna 0 -3TO HavanbHoe
3Ha4yeHne BbIXOAHOMO CUrHana perynsatopa, eCcnu OH HaxOAUTCH B PEXUME PYyHHOro AUCTAHLUMOHHOMO
ynpaeneHus. Bce panbHenwne M3MEHEHWs BbIXOQHOMO CurHana 3anucbiBaloTcs B 3TO Xe none,
No3TOMYy, AaXke Npu nepesanycke KOHTponsepa, 3HadyeHne BbIXO4HOro curHana byaeTt cooTBeTCTBOBaATb
nocnegHemy 3HayeHuo Ha MOMEHT nepesanycka. [Ans uMnynbCHbIX TUNOB perynaTtopos 1, 2, 4, 5, 6, 7,
8, 9, 10, 11 gaHHbIN aTpUbBYT MCNONb3YyeTCs AN XpaHEHUs! pe3yribTaToB NPOMEXYTOYHbLIX PacyYETOB U
ABMSIETCS PacYETHOW ANUTENBbHOCTLIO UMMYbCA, KOTOPbIA B AaHHbIN MOMEHT HEO6X0AMMO Bbl4aTb Ha
M.

ATpnbyT Ne67
3AMPET NEPEXOOA B 1Y NO HEAOCTOBEPHOCTW - noruyeckuii atpmbyT,
e nepexog B pexum «PYYHOE AUCTAHLUMNOHHOE YMNPABJIEHUE» npu HegocToBEpHOCTU
perynupyemon nepeMmeHHom («0»),
e 3anpetr nepexoga B pexum «PYYHOE OUCTAHUMOHHOE VYIPABJIEHUE» npu
HEeJOCTOBEPHOCTUN perynupyemomn nepeMeHHom («1»).

ATpnbyT Ne68
MHBEPCUA BbIXOOHOIO CUMHAJIA - normndeckuin atpmnbyr,
e 0% (3HauyeHune aTpmnbyta Ne48) cooTBETCTBYET TOK Hayana guanasoHa BbIXOOHOrO y3na, a
100% - TOK KOHUA AguanasoHa BbIXO4HOro yana, Hanpumep, 0% - 4 MA, 100% - 20 mA ansa
y3na 4...20 MA.
e 3HayeHue (PM3NYECKOro BbIXOOQHOTO CUrHama MHBEPTUMPYETCS MO OTHOLUEHUIO K 3HAYEeHWUto
BbIXOAHOro curHana perynatopa (atpubyt Ne48), Hanpumep, 0% - 20 MA, 100% - 4 MA ans
y3na 4...20 MA.

ATpubyT Ne77

BWA OENCTBUA (1 — NPAMOW / 0 — OBPATHbIWN) - Bua aeiicteusa perynatopa.
[N npsiMOro perynstopa paccornacoBaHue cHMTaeTcs no dopmyne:
PaccornacoBanmne = TeKyiLee 3Ha4yeHne Perysimpyemoro napamer pa - 3agaHue,
[ns 06paTHOro perynatopa paccornacoBaHne cuuTaeTcs no opMyne:
PaccornacoBanmne = 3anaHme - Texyilee 3Ha4YeHne Perysimpyemoro napamer pa.

e OBPATHbIN («0»),
o TPAMOWN («1»).

ATpubyT Ne78
BWO OEWCTBUA UM (H3-1 / HO-0) - Bug pewnctBusa ucnonHuTenbHoro mexaduama (VM) gns
aHanoroBoro perynsropa (Mcnonb3yeTcs TONbKo ANs BU3yanuaaumn).

. HO («0»),

° H3 («1»).
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ATpnbyT Ne83
CHATUE C CUTHANMUSALMMN 3AO0AHUIKO — nornyeckuin npusHak OTKIIOYEHUSA aBapUHON
CUrHanua3auum no oTKNOHEHWUIO perynnpyemMoro napamMeTpa oT 3agaHug.

e  curHanusauus no OTKIMOHEHMIO OT 3adaHus BkritodeHa («0»),

e  curHanmsaums nNo OTKIOHEHMIO OT 3adaHust OTKIToYeHa («1»).

ATpubyT Ne84
CHATUE C CUTHAIIUSALUMU 11O TIONOXEHUKO WM — nornyeckuin npusHak OTKIHOYEHMUSA
npeaynpeanTensHoOn curHanusauum Mo BbIXOAHOMY CUrHamy Ha WCNOMHUTENbHbIN MeXaHu3M (ans
perynstopa Tuna 0).

e curHanusaums no xogy UM skrntoveHa («0»),

e curHanusaums no xogy UM otknoyeHa («1»).

ATpubyT Ne91

PEXXUM PEFYNATOPA <PYUY. AMMAPATHBIVN> — norvueckuin npusHak Ans pexuma ynpasneHus
NCMOMHNTENBHBIM MEXaHM3MOM C MOMOLLBbI py4yHOM GamnacHon naHenu wmnu ¢ BPY. Ecnn ykasaHa
nepemeHHasa B aTpubytax «TUM» U «HOMEep MpU3HaKa Py4yHOro annapaTtHOro yrnpaBneHus», TO AaHHbIN
pexum ByaeTt 3aBUCETb OT COCTOSHWUS AAHHOW NEPEMEHHOM, eCNN NepeMeHHasa He ykasaHa — AaHHbIN
aTtpmbyT MOXHO M3MEHsITb M3 Nporpamm nonb3oBaTens Ha A3blike KPYIOJ1 mnu ¢ noMoLbio KHOMOK
COOTBETCTBYIOLLEro BUPTyarnbHOro npubopa ynpasneHns Yyepes rpadpuyecknini MHTepgenc cuctTemsl.

e PEXMM PYYHOro annapaTHOro ynpasneHus («1»).

ATpnbyT Ne92
PEXXUM PEIYNATOPA <PYY. OUCTAHLMOHHbLIN> — nornuyeckuit NpusHak AN BKMOYEHWs |
BbIKIMTIOYEHUSA pEeXMMa PYYHOro AUCTAHUMOHHOIO YNpaBfeHUst WCMONHUTENbHbIM MEXaHU3MOM CO
CTaHuUuKn oneparopa nnu u3 nporpamm nosb3osaTens Ha A3bike KPYTOJ1.

®  PEXMM PYYHOro ANCTAHLMOHHOIO ynpasneHus («1»).

@ BHUMAHUE !!!

Pexum «PYYHOW AMMAPATHbIA» umeer BbICLUMI NPUOPUTET.

Nanee naet pexum «PYYHOW ONCTAHLIMOHHbIA».

OTcyTcTBME 3TUX [ABYX PeXUMOB nepeBoauT perynsatop B pexum «ABTOMATUYECKOE
YMNPABJEHUEN.

ATpnbyT Ne96
PEXXUM BBOAA 3AAAHUA <BHELLIHUN> (<KACKAJL>) — nornyeckuii npusHak.

e pexuMm perynatopa — nokanbHbli BBoA4 3agaHua (0). B 3TomM pexume BO3MOXHO
HENoCpeaCTBEHHOE M3MEHEHMEe 3aJaHusl perynstopy depes3 nporpammy nonb3oBaTens Ha
a3bike KPYTOJ1 mnm ¢ nomowbio BBOAA 3adaHWs B COOTBETCTBYKLee none npubopa
ynpaBneHus.

e pexum perynaropa - «KACKAOHOE VYIPABJIEHME» (1). B atom pexume 3agaHve
perynatopy nocTynaeTt u3 NnepeMeHHON, yka3aHHON B aTpubyTax «TUn» 1 «HOMep 3agaHusy,
npM  OTCYTCTBMM B  AaHHbIX aTpubyTax CCbIIKW Ha NEPEeMEHHY  BO3MOXHO
HEenoCpPeACTBEHHOE M3MEHEHUE 3adaHus perynatopy vepes nporpammy nosfb3oBaTens Ha
a3blke KPYTOJ1.

@ BHMMAHUME !

B paspene He paccmatpuBalwTcs aTtpubyTbl, 3HA4YEHUA KOTOpPbIX (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 onpemensieT BO3MOXHOCTb ynpaBneHus anroputmamm obpaboTok nepemMeHHon B
CPBK. lMpu co3gaHumn 6a3bl AaHHbBIX NO KaHany 3HavyeHne AaHHOro atpmbyTta 3anucbiBaeTcsa B aTpubyT
Ne2 — "Kop obpabotkn" nepemeHHon CPBK. lMpu 3HayveHun 0 — B CPBK BbinonHsOTCA cTaHAapTHble
06paboTkn nepemeHHon B NosiHOM obbeme. NogpobHoe onMcaHue MUCNonb30BaHUA OaHHOro 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 NOAKIMOYEHa AaHHasA nepeMeHHasd, 0 — ecnv nepemeHHas
«BUPTYyarnbHas» B KOHTponnepe (He nmeeT PU3NYECKOro BXoaa).

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 kayeCcTBE KOTOPOro OObIYHO MCNOMb3yTCS NepBble 8 CMMBOMOB
TexHonorndeckon (unm KUM mn A) nosvumm pgaHHoro napametpa (Hanpumep, 302PICAE), koTopas B
JanbHenwem MoXeT NCNOoNb3oBaTbCs Npu oTobpaxkeHun (24 cumsona).

ATpubyT Ne6

MMA1 — a1o nepsBble 8 CMMBONOB B HasBaHuW napameTtpa, ecnv ans B[l He ycTaHOBReH npu3Hak
noaaepXkn 24-xCMMBOSNBHOM NO3ULMN, NN BTOPblE 8 CUMBOMOB TEXHONTOMMYECKON NO3nUMK nNapameTpa,
€CNU NpU3HaK NoaaepPXKKN 24-XCUMBOMNbHOM MO3ULMM YCTAHOBIIEH.

ATpnbyT Ne7

UMA2 — ato BTOpble 8 CMMBOJSIOB B Has3BaHUM napameTpa, ecnv gnd B[l He ycTaHOBNEH npusHak
NOAAEPXKKM 24-XCMMBOJSTbHOW NO3ULMK, N TPETbU 8 CUMBOMOB TEXHOMOrMYECKOM NO3MLMK NapameTpa,
€CInn NpU3HaK NOAAEPKKM 24-XCMMBOSIBHOW NO3MLMN YCTAHOBIIEH.

ATpuGyT Ne8

EONMHULUA USMEPEHUA — eaovHuua usmepeHusa napametpa. ATpubyT MOXET MpuHUMaTb uenble
3HayeHus ot 1 0o 63, BblIbMpaeTcsa M3 BbiNagaroLLero Cnucka eauHUL, NSMepeHns Npu ero akTMBM3aLmm.
UTtobbl y3HaTb, kKakoMy 3Ha4yeHuo aTpmbyTa COOTBETCTBYET Kakas eguHuua uamepeHust -B kavectse
CMMCKa UCNONb3YeTCs CoBapb eAvHUL, 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.M.). Tun pgatyvka BbliOMpaeTca wn3 BbiNnagarwowero cnucka
HaVMMEHOBaHWA TUMOB AaTyMKoOB. Kakgomy Tuny gatynka COOTBETCTBYET onpefenieHHoe umdpoBoe
3Ha4veHne, KOTOPOoe 3anuUCbiBaeTCs B AaHHbIN aTpubyT (cMoTpuTe pasaen «CrioBapb TUMOB JATYMKOBY ).

ATpn6yT Ne10
TN JIMHEAPU3SALUUWN LUKAJIbl aTOo TMn 3aBMCMMOCTM, MO KOTOPOM MPOM3BOAUTCHA INMHeapusauums
LIKansbl.
B cucteme ncnonbaytotcs crnegylowme TUnbl NnHeapy3aunmy LWKanbl:
e JlnHenHas wkana (0),
e KBagpaTtununas (1),
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JInHeapusauus wkanel nponssoauTca no dopmyne:

KUK -X
HITIE. — REETE

Y = HIIK + (RIIR - HIUEY = 1+

roe: Y - 3HavyeHue nepeMeHHoWn nocne nuHeapusauum;
X - 3Ha4YeHue nepeMeHHON 00 NHeapusauuu,
HLWK - Havyano wkan.i;
KWK - koHew, WwKanbl.
O6paTtHas wkana (2),
e  MUWHMManbHOMY 3Ha4eHuo BXogHoro curHana coorsetctByeT « KOHEL, LUKAJIbI»,
e MakcumanbHomy - «HAYAJIO WKASbI»,

NuHeapusaumsa no 2-x mepHbIM Tabnvuam HEeNVHEWHOCTW, co3daBaeMblM CamuM Morfb3oBaTenemM
(Homep Tabnuubl HENVMHENHOCTH).

[Npn onucaHuu KaHanoB TepMonap U TEPMOMETPOB COMNPOTUBAEHUA, NMOAKIYaAEMbIX K KOHTponjaepam
TREI, B rpade «T1n NnHeapusaumm WKanbl» yYKasbiBaeTcd NMMHENHAs LiKana.

ATpn6yT Ne11

HAYANO WKAJNbI (HWK) - ncnonbsyetca ans macwutabupoBaHms nepemMeHHON unu anst onpeaeneHns
HWKHEWN rpaHuubl HegoCTOBEpPHOCTU. [nana3oH u3meHeHuss atpubytoB OT MuHyc 99999.9999 po
999999.9999 (Ho obLiee KONMMYECTBO 3HaydalMx LMdP C Y4€TOM 3ansiToM He [OMMKHO npeBbiaTb
BOCbMM).

ATpnoyT Ne12

KOHEL| WWKAJIbl (KLWWK) - ucnonb3yetcs ana macwtabmvpoBaHuMs NnepeMeHHON unu gnsi onpegeneHns
BEPXHEN rpaHuLbl HegOCTOBEPHOCTU. [uanas3oH u3MeHeHus aTtpubytoB OT MuHyc 99999.9999 no
999999.9999 (HO obwee KONMMYECTBO 3HAYalMX UUGP C y4eTOM 3ansiTon He LOIMKHO NpeBbIlaTb
BOCbMM).

ATpubyT Ne13
HWKHAA NPEOYMNPEOUTENNbHAA TPAHUUA - HwkHAs npegynpeauTenbHas rpaduua  (HIN)
cuUrHanusauuv no napameTpy, UBET CUrHaNM3aumm - XenTbin.

ATpnbyT Ne14
BEPXHAA MPEOYTMNPEAUTEINIbHAA TPAHULA — BepxHss npepynpeautensHaa rpaHuua (BIN)
curHanusauum no napameTpy, LUBET CUrHanu3auum - XXenTblu.

ATpnoyT 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 obuiee KOMMYECTBO 3HAYaLMX UUEP C Yy4ETOM 3ansaTon He OO0SMKHO
npeBblWwaTe BoCbMU). [pn 3HaYeHUn atpubyTa rpaHuLbl curHanuvsauun pasHoM 0, curHanusaums no
OaHHOW rpaHuue CcYUTaeTcsl He HasHayeHHow. [lopsagok cpabaTbiBaHMA CuUrHanmMsauum OonucaH B
«MHCTpyKumMKM no akcnnyaTtaumm Cuctembl KPYT-2000x».
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ATpnoyT Ne17
MCTEPE3NC CUITHANTMM3AUWMWN. [OunanasoH wusmeHeHumss ot 0 go 9,999% ot wkanbl. [lpu
curHanusauum o6 OTKMOHEHUSAX OT 3afdaHHbIX rpaHuy, Heobxoammo maberatb NOSABNEHUS N3ObITOYHON
curHanusauum npu Hebonblnx konebaHusax nepemMeHHOW BBEPX W BHW3 OT rpaHuupbl. Moatomy B
cucTemMe NpeayCMOTPEH CreayLniA anropuTM CUrHanm3aumm:
[na BepxHen npeaynpeanTenibHON (NpegaBapuUNHON) rpaHWuLbl anropuTMm peanusyetca crnegylowmm
obpasom:
e napameTp CUYMTaeTCsl OTKNOHMBLUMMCA (BblgaeTcsa curHanu3auus), ecnm nepemeHHas X 6ornblue,
Hanpumep, BepXHen npeaynpeanTtensHon (npegaBapunHon) rpaHnbl, T.€.
X>BMNr
e napameTp CYMTaeTCH BOLIEALLMM B HOPMY, ECNN BbINOSIHAETCS YCNoBMe
X < (BIr- rcC*(KWK-HLWK)),

rae  'CC - BenuumHa ructepesmca curHanmsaumm
KLLK — KoHel, WwKanbl Agnana3oHa N3MepeHust nepeMeHHon
HLLUK — Hayano wkanbl guanasoHa naMepeHmsi nepeMeHHOMN.

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 WU3MEHEHUA TAPAMETPA - wHTepBan BpeMeHu, Ha
OCHOBaHWUM 3Ha4YEHNs1 KOTOPOTO BbIMOMNHAETCA pacyeT CKOPOCTU POCTa UM NageHus NepemMeHHON.

ATpnbyT Ne19
rPAHALUA CUITHAJTM3ALUUMKN 1O CKOPOCTU POCTA — wmakcMmanbHOe 3Ha4YeHue CKOpOCTU
rnepemMeHHON 3a Bpemsi, 3agaHHoe B atpnbyTte «Bpems rpaHuubl curHanuaaummy.

ATpubyT Ne20
rPAHALA CUTHAJIU3ALMU O CKOPOCTU NMAOEHUA — makcumanbHOe 3HavyeHue CKOpOCTM
rnepemMeHHON 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 anropmuTM 3KCMOHEHLUManbHoro pmnbTpa NepBoro Nopsaka:

Y(i)=Nd x Y(i — 1) + (1 - NdP) x X() ,
roe:
[ — HOMeEp uuKIia pacyera;
Y() — crnaxeHHoe 3HadeHWe curHana uaMepuTenbHOW WHdopMauuu, B i-OM
LUMKne pacyeTa, nosiyyaemoe B pesyrnbTarte ounstpaumu;
M® - noctosiHHaga punbTtpa (o1 0 go 1);
Y(i-1) — 3HayeHune curHana, OGHOBNSEMOE B KaXXAOM LMKE pacyeTa;
X(i) — 3Ha4veHuwe curHana go unbTpaunn.
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ATpnbyT Ne22

MakcumanbHo Bo3aMoxHas (JOCTOBEPHAA) ckopocTb — MakCcMManbHO BO3MOXHas CKOPOCTb
M3MEHEHNs MNepeMeHHOM 3a OOWH UMK onpoca, KoTopas WCnonb3yeTcs Ans  OonpeaeneHus
AOCTOBEPHOCTU napameTtpa. B none 3agaetcs gonyctumasi pasHuiua Mexay Tekywum v npeabiaymnm
3Ha4yeHUAMM napameTpa npoueHTax. Ecnu peanbHaa pasHuua Mexay TekylwMM W npeabigyLmm
3HaYeHUSAMU NPEBLICUT YKa3aHHOe 3HayeHue, TO OCTaHeTCHa npebigyllee 3Ha4YeHue napameTpa, Ho
cpaboTaeT (PyHKUMS OMArHOCTUKU MO JaHHOMY napameTpy. Mcnonb3dyetcs B cnyvae HeobxooumocTu
3aWmnTbl OT OTAEeNbHbIX BbIOpOCOB curHana. Ecnn 3HadeHne paBHO «0», TO aTa guarHoctuka byger
OTKIOYeHa.

ATpnbyT Ne23

TUN 3AMEHbI HEQOCTOBEPHOIO 3HAYEHWUA. Bo3amoxHbl cuTyauumn, korga B npouecce paboThbl
CUCTEMbI 3HAa4YeHMe TOW UM WMHOW NEepPeMEHHOW MOryT CTaTb HEeAOCTOBEpPHbIMWU (Hanpumep: obpbiB
AaTymka, HeumcnpaBHOCTb AaTtyuka, HeucnpaBHocTb YCO v T.4.) unM 9Ta NepemMeHHas y4yacTByeT B
pacyeTax, B pe3ynbTare 4Yero BCce pacyeTbl MOryT cTaTb HEBEPHbIMWU. [103TOMY MMEETCSH BO3MOXHOCTb
3aMEeHUTb HeJOCTOBEPHOE 3HAYEeHNe OAHMM U3 CreayoLmMX BapuaHToB:

«0 — no wkane npubopa» - TeKywemMy 3Ha4YeHU0 NepemMeHHOW MpPUCBaMBaETCA 3HaYeHWe Havana
WKanbl gaTyuka, ecnu Tekywee 3HayeHue napametpa MeHble HLIK, n koHew wkanbl, ecnuv
Tekyllee 3HavyeHme napameTpa bonbe KLUK,

«1 — nocrnegHee OOCTOBEPHOE» - TEKyLUEMY 3HAYeHWI0 MepeMeHHON MpucBanMBaeTcs MnocreaHee
[AOCTOBEPHOE 3HaYeHue,

«2 — ©e3 OMarHoCTUKM» - TeKyLlemy 3Ha4YeHU0 MepeMEHHON NPUCBavMBaEeTCsi TeKyllee 3HayeHue
napameTpa, uamepsiemoro B YCO, npu 3TOM OTKIMIOYAETCA PEXUM ONArHOCTUKN NEPEMEHHbIX MO
Havany u KOHLy LuKanbl,

«3 — pabo4yee 3HaveHue» - TeKyllemy 3Ha4YeHU0 NepeMeHHOW npucBavBaeTcs paboyvee 3HaveHve
(cmoTpu Hxe),

ATpnbyT Ne24

PABOYEE 3HAYEHWME TMEPEMEHHOW - 3To BenuuuMHa, KoTopasi npucBavMBaeTcsi Tekyllemy
3HAYEeHUIO NEePEMEHHOWN, ecriv BbICTaBreH NPU3HaK HEJOCTOBEPHOCTU MO AAHHOW MepemMeHHOW U Tun
3amMeHbl He[JOCTOBEPHOro 3Ha4YeHNsI Ha JOCTOBEPHOE 3HaYeHne BblibpaH «3».

ATpubyT Ne25

OTCEYKA HYIA. MNapameTp HacTpowku, UCMONb3yeMbl NS OTCeYKkM konebaHun curHana gartdvka
BO3MEe HYNeBOro 3HayeHus, 3ajaeTca B MpoOUeHTax OT AumanasoHa uamepeHusi. [pu mcnonb3oBaHum
JaHHoro atpmnbyTa, 3Ha4YeHUs rpaHnLL CUrHaNM3aunn AOMKHbI YCTaHABNMBATLCA BHE AMana3oHa OTCEeYKU

HynA.

B HekoTOpbiX criyyasix (Hanpumep, Npu pacyeTe TEXHMKO-IKOHOMMUYECKUX MNokasaTernen) C Lenbko
NOBbILLEHUS [OCTOBEPHOCTU MpU MepBUYHOM 06paboTke NepeMeHHOW LienecoobpasHo Mcnonb3oBaTb
anropuT™ KOppeKuMM HyreBOro 3Ha4YeHusl curHana ot gartymka. CylWHOCTb anropuTma 3aknovaeTtcs B
crnepyowem: nepeMeHHon X npucBavBaeTCs HyneBOe 3HayeHue, €ecnv 3Ha4YeHue nepemMeHHON
CTaHOBUTCS HWXKE KaKoOro-TO 3afaHHOro noporoBoro 3HadeHusi OTC, KOTOpoe Ha3blBaeTCs «OoTceuka
HYns», T.e.:

X=0, ecnn X < OTC*(KLLK-HLUK)

ATpubyT Ne29

TEKYLLEE 3HAYEHME TMOCIJE NPEOBPA3OBAHUA (KOHTPOJIJIEP) — aTtpubyT BeLecTBEHHOro
dopmata, ucnonb3dyetcs ANA BO3MOXHOCTU 3a4aHUs 3HAYEHUS MO YMOMNYaHuio AN He u3nyeckunx
nepemMeHHbIX KOHTponnepa.

ATpubyT Ne30
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CHATUE NMEPEMEHHOW C OMNPOCA — noryyeckuii NnpusHak CHATMA nepemeHHon ¢ onpoca B YCO.
CHaTas ¢ onpoca nepemMeHHasi UMeeT LBET COCTOAHNA «benbli». [Npu aToM onpoc nepemeHHon B YCO
npekpaLlaeTcs.

e nepemeHHas noctasneHa Ha orpoc B YCO («0»),

e nepemeHHas cHaTa c onpoca B YCO («1»).

ATpunbyT Ne31
CHATUE NEPEMEHHOWM C CUIHANU3ALIMMA — norMyeckuini npusHak CHATUS MEepPeMEHHON C
curHanusauum B YCO. CHATas ¢ curHanusauumn nepemMeHHas UMeeT LUBeT COCTOSHUS «LMaHoBbIny». [pu
3TOM npekpaliaeTca obpaboTka No rpaHuLam curHanusaummn ansg gaHHon nepemerHHon B YCO.

e nepemeHHas nocTtasrneHa Ha curHanusaumio B YCO («0»),

e epemeHHas cHATa ¢ curHanusauum B YCO («1»).

@ BHMMAHUME !

B paspene He paccmatpuBalwTcs aTpubyTbl, 3HA4YeHUSA KOTOpPbIX (POPMUPYIOTCA Ha OCHOBE
BHYTpeHHux anroputmos CPBK.

5.9.6.3 BxopgHas guckpeTHasi nepemeHHas

ATpuGYT Ne1
Ne KAHAJIA — no ymonyaHuio 3HayeHne atpubyTa Ans KoHTpornnepa pasHo 0

ATpnoyT Ne2

KO[ OBPABOTKWM — onpenensieT BO3MOXHOCTb ynpaBfeHnst anroputmamy o6paboTok nepemeHHon B
CPBK. Mpu cosgaHumn 6a3bl gaHHbIX N0 KaHany 3HaYeHne gaHHoro atpubyTta 3anucbiBaeTcst B aTpubyT
Ne2 — "Kog obpabotkun" nepemenHHon CPBK. MNpu 3HayeHmn 0 — B CPBK BbinonHATCSA cTaHAapTHbIE
06paboTkM nepemeHHon B nonHom ob6beme. MogpobHoe onncaHme MCNonb3oBaHMA OAHHOro atpubyTa
cmoTpuTe B npunoxeHun 6.1 pykosoactea Nonb3osatens gns CPBK Bepcun 7.0 u Bbiwe.

ATpuGyT Ne3
Ne MJ1ATbI — Homep nnaTbl B YCO, K KOTOPOW NogKItoveHa gaHHas nepemeHHas, 0 — ecnu nepemMeHHas
«BUpTYyanbHasa» B KOHTposnnepe (He meeT hM3nyYeckoro Bxona).

ATpubyT Ne4

Ne BXOOA HA IJIATE - Homep Bxoga Ha nnate YCO ansa oman4eckoro NOAKMoYeHns nepemeHHon, 0
— eCnu nepeMeHHas «BupTyanbHasa» B KOHTpornnepe (He umeeT hun3nyeckoro Bxoaa).

ATpubyT Ne5

NO3ULUMUA — kog napameTpa, B kayecTBE KOTOPOro OObIYHO MCNOMb3ylTCS NepBble 8 CMMBOMOB
TexHonorndeckon (nnun KUIM n A) nosmumm gaHHoro napameTtpa (Hanpumep, 302PALOL.

ATpubyT Ne6

MMA1 — a1o nepsBble 8 cMMBONOB B HasBaHuW napameTtpa, ecnv ans B[l He ycTaHOBReH npu3Hak
noaaepXkn 24-xCMMBOMNBHOM NO3ULUN, NN BTOPblE 8 CUMBOMOB TEXHOSTOMMYECKON NO3nUMK napameTpa,
€CNU NpU3HaK NoaJepPXKKN 24-XCUMBOMNbHOM MO3ULMM YCTAHOBIIEH.

ATpnbyT Ne7

UMA2 — aTo BTOpble 8 CMMBOJSIOB B Has3BaHUW napameTpa, ecnv gnd B[l He ycTaHOBNEH npusHak
NOAAEPXKKM 24-XCMMBOJSTbHOW NO3ULUMK, N TPETbU 8 CUMBOMOB TEXHOMOrMYECKOM NO3MLMK NapameTpa,
€CInun NpU3HaK NOAAEPKKM 24-XCMMBOSIBHOW NO3MLMKN YCTAHOBIEH
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ATpn6yT Ne8

KOO LUBETA COCTOAHUA <0> o3HavaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NOrMYECKOro COCTOSIHUA ANA AaHHOW MNEepeMEeHHOW Ha Buaeokagpax, €ecnv Tekyllee 3HaveHue
nepemeHHon pasHo "0".

ATpubyT Ne9

KOO NOMMYECKOIo COCTOAHUA <0> o3HavaeT, kakoe HasBaHwe OygeT umeTb onucaTenb
COCTOSIHUS NEepPEMEHHON, ecnn TeKyllee 3HadeHne nepemeHHon 6yaet pasHo "0". Koagbl normyeckux
COCTOSIHUI onuckiBaloTCs B pasgene «Koa norm4eckoro COCTOSAHUAY.

ATpn6yT Ne10

KOO LUBETA COCTOAHUA <1> o3HauvaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NOrMYECKOro COCTOSIHMA ANA AaHHOMW MNEepeMEeHHOW Ha Buaeokagpax, €cnv Tekyllee 3HaveHue
nepemMeHHon pasHo "1".

ATpubyT Ne11

KOO NOMMYECKOIoO COCTOAHUA <1> o3HavaeT, Kakoe HasBaHue OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, eCcnn TeKyllee 3HadeHne nepemeHHon 6yamet paBHo "1". Kogbl nornyeckmx
COCTOSIHUI onunckIBalOTCAB pasaernie «Koa Nnorm4eckoro COCTOSSHUA».

NMPAMEYAHWE:

Koabl LBETOB 41151 TOrMYECKMX COCTOSAHUIM nepemeHHon "0" n "1" MoryT npuHMMaTh 3HaYEHUS:

0 - YepHbIN; 4 — KpacCHbIN; 8- TeMHO-cepbI; 12 - apKo-KpacCHbI;
1 — cuHui; 5 — chnonetoBbIN; 9 - APKO-CUHUI; 13- apko-troneTossiii;
2 — 3€erneHbIn; 6 — KOPUYHEBBIN; 10 - apko-3eneHbin; 14 - xenTbin;

3 — rony6on; 7 - cBeTno-cephbIn; 11 - apko-rony6on; 15 - Genbin

ATpnbyT Ne13
NMPUSHAK HEOBXOOMMOCTUN MHBEPCWW - norudeckunin npusHak,
e PucyHok 5.9.4 — KM3meHeHue konmyecTBa nNepemeHHbiXx 0asbl AaHHbIX MHBEPCUS TEKYLLEro
3Ha4yeHus nepemeHHon He ocyulectengaetca ("0"),
e TeKyllee 3HayYeHne nepeMeHHon B 6ase AaHHbIX MHBEPTUPYETCHA MO OTHOLLUEHMUIO K ANUCKPETHOMY
curHany, nogaBsaeMomy Ha BXo4d Moay”ns guckpetHoro seoga YCO ("1").

ATpunoyt Ne14
PEFMCTPALUUA MNMEPEXOOA U3 0 B 1P 0 > 1 — norvyeckui npusHak peructpauum nepexopa
nepemeHHon n3 "0" B "1":
e [pu nepexofe TekyLlero 3HadeHud nepemeHHon u3 "0" B "1" peructpauum B «[l1lpoTokone
cobbiTnny He 6yaeT ("0"),
e npu nepexofe Tekyllero saHayeHns nepemeHHon n3 "0" B "1" B «lpoTokone cobbITni» NoABUTCS
cooTBeTCTBYIOLEee coobLieHne 3eneHoro useTta ("1").

ATpnoyt Ne15
PETMCTPALUA NEPEXOOA U3 1 B OPI' 1 >0 — normyeckuin npmaHak permcrpauum nepexoga us "1" s
"0
e [pu nepexode TeKylero 3HadeHusa nepemeHHon m3 "1" B "0" peructpauum B «[lpoTokone
cobbiTnny He 6yaeT ("0"),
e Mpu nepexoae TeKyLllero aHayeHnss nepemeHHon n3 "1" B "0" B «[poTokone cobbITun» NosABUTCS
cooTBeTCTBYOLEee coobLieHne 3eneHoro useta ("1").

ATpnoyT Ne16
3BYKOBAA CUITHAJIM3ALUUA NMEPEXOOA U3 1 B 0 norvyeckmin npu3Hak BKOYEHMST 3BYKOBOW
curHanusauuu npu nepexoge 13 "1" g "1™
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e [pu Nepexoge TeKywlero 3HavyeHust nepemeHHon 13 "1" B "0" 3BykOBOW curHanusauum He byaget
(10",

e [pu Nepexofe TekyLlero sHavyeHus nepemeHHon M3 "1" B "0" BKNOYaeTCca 3BYyKOBas M CBETOBasd
cuUrHanusauusi Nno gaHHomy napameTpy u B «lpoTokone cobbITUMy» NOSIBUTCS COOTBETCTBYOLLEE
coobuleHne O HapylleHun C LBEeTOM, COOTBETCTBYHOLUMM TWUMy 3BYKOBOW CUrHanmsauum (CMm.
aTpunbyT Ne18) ("1").

3BYKOBAA CUTHAITU3ALUUA NEPEXOOA U3 0 B 1CI" 1 > 0 — nornyeckuin npusHak BKITIOYEHUS
3BYKOBOW cuUrHanmsaumm npu nepexoge u3 "01" 8 "10™

e Npu Nepexoae Tekyllero 3HavyeHusa nepemeHHon 13 "01" B "10" 3BykOBOWM curHanusaumm He byget
('0),

e pu nepexode TeKylero 3HadeHusa nepemeHHon m3 "01" B "10" BKNo4aeTcd 3BykoBasi U
cBeToBas cCurHanusauus no gaHHomy napameTtpy u B «[llpoTokone cobbiTuii» MNOABUTCS
COOTBETCTBYOWEe cooblieHne O HapyleHuuM C LBETOM, COOTBETCTBYHOLMM TUMy 3BYKOBOW
curHanusauum (cm. atpubyT Ne18) ("1").

NMPUMEYAHWUE:

[ns ncknioyeHunsa gybnvpoBaHusa coobLLEeHUn Npu Nepexogax TeKyLwero 3HadeHnsa nepemeHHon us "0" B
"1" unn HaobopoT He peKkoMeHAyeTCsl HasHayaTb OAHOBPEMEHHO PErucTpauuio U curHanmsaumio no
nepexony nepemMeHHON B OHY U TY e CTOPOHY.

ATpn6yT Ne18
TUM 3BYKOBOW CUMHATIU3ALIMN — MOoXeT NpUHUMATL CrieaytoLme 3HaYeHus:

0 - 3BykoBas curHanmsauuMsi - HU3KOro TOHa (nNpedynpeauTernbHas), CBeTOBas — MuUraHve
aTpnbyToB nNepeMeHHOW XenTbiM UBeTOM. [locne KBUTMpPOBaHMA CcuUrHanmMsauuu no
nepemMeHHoON - UBET aTpmbyToB NEPEMEHHON XENTbIN

1 - 3ByKkoBas curHanusauusi - BbICOKOrO TOHa (aBapwuiHasd), cBeToBasi — MuraHve aTtpubyToB
nepemMeHHON KpacHbIM LBeToM. [locne KBUTUPOBaHUA CUrHanmu3auum no nepeMeHHou - LBeT
aTpmbyToB NepemMeHHON KpacHbI

2 - 3BykoBas curHanusauusi - HWU3KOro ToHa  (MpedynpeauvTernibHasl), CBeToBasg — MuraHue
aTpubyToB NepemMeHHOW >XenTbiM uUBeTOM. [locne KBUTUMPOBAHUA CcCUrHanu3aumMm no
nepemMeHHoONn, NnepeMeHHas BO3BpaLLaeTcs B HOPMY - LIBET aTpnbyTOB NEPEMEHHOWN 3EMNEHbIN

3 - 3BykoBas curHanu3aums - BbICOKOTO TOHa (aBapuiHasl), cBeToBas — MuraHue aTtpubyToB
nepemMeHHON KpacHbiM LBeToM. [locne KBUTMPOBAHMSA CUrHanusauuum no nepemMeHHOMN,
nepeMeHHas BO3BpaLlaeTcs B HOPMY - LBET aTpnbyToB NepeMeHHON 3ereHbIN.

ATpubyT Ne23

OOMYCTUMOE BPEMA MEPEXOOA N3 COCTOAHUA O B 1 - Bpemsi, B TeyeHMe KOTOPOro
nogTBepXaaeTcsl CTabunbHOCTbL BXOAHOrO AUCKPETHOro curHana gns nepexoga us '0' 8 '1'. 3apgaetcs
nonb3oBaTtenem B uuknax CPBK.

ATpnbyT Ne24

OOMYCTMMOE BPEMA MEPEXOOA U3 COCTOAHUA 1 B 0 - Bpemsi, B TeyeHMe KOTOPOro
noaTBepXaaeTcss cTabunbHOCTb BXOAHOINO OWMCKPETHOro curHana ans nepexoga mus '1' B '0'. 3agaetcs
nonb3oBaTtenem B Luuknax CPBK.

ATpubyT Ne25
CHATUE NEPEMEHHOWM C OIMPOCA — norudeckuin npuaHak. CHATas ¢ onpoca nepemMeHHas umeet
LBeT CcoCTOosIHMA «Benblvi». [Npu 3TOM NpekpalaeTcsa onpoc gaHHon nepemeHHon B YCO.

e epemMeHHas nocTtaefneHa Ha onpoc («0y»),

e nepemeHHas cHsTa ¢ onpoca («1»).
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ATpnbyT Ne26
CHATUE NEPEMEHHOW C CUMHANU3ALWU — rnornueckuint npusHak. CHATasi € curHanmsauum
nepemMeHHas uMeeT LBET COCTOSHWUS «umaHoBbi». [lpu 3TOM npekpawaetcs obpaboTka Mo
curHanuaauum nepexogos 13 "0" B "1", a Tarke 13 "1" B "0", onsa gaHHon nepemeHHon B YCO.

e [epemMeHHas nocTtaeBneHa Ha curHanumsaumio ("0"),

e nepemeHHas cHaTa ¢ curHanusauum ("1").

ATpnbyT Ne27
TEKYWEE 3HAYEHWVE MEPEMEHHOW — — noruyeckuii NpuaHak, MCMonb3yeTcsa Ans BO3MOXHOCTM
3agaHusa vepes eHepaTop 6a3bl aHHbLIX 3HAYEHUS MO YMOMYaHUIO AN He (PU3NYECKUX NepeMEHHbIX
KOHTpornepa

e TeKyllee 3Ha4yeHne nepemeHHoun pasHo ("0"),

e TeKyllee 3Ha4vyeHne nepemeHHoun pasHo ("1").

@ BHUMAHUE !!!

B paspene He paccmarpuBalwTcs aTpubyTbl, 3HA4YeHUA KOTOpPbIX (POPMUPYIOTCA Ha OCHOBE
BHYTpeHHux anroputmos CPBK.

5.9.6.4 [uckpeTHas BbIXOOHas NepemMeHHas

ATpuGyT Ne 1
Ne MJTIATbI — no ymon4yaHuio 3Ha4eHne atpubyTa ons KoHTposnnepa pasHo 0

ATpuGYT Ne 2

KO OBPABOTKWU — onpenensieT BO3MOXHOCTb yNpaBreHusa anropytMmamm obpaboTok nepemMeHHon B
CPBK. Mpun cosganun 6a3bl gaHHbIX MO KaHany 3HavyeHue gaHHOro atpubyTta 3anucbiBaeTcs B aTpubyT
Ne2 — "Kop obpabotkn" nepemeHHon CPBK. lMpu 3HayeHun 0 — B CPBK BbinonHs0TCA cTaHAapTHble
06paboTkn nepemeHHon B norHom obbeme. MNMogpobHoe onucaHne MCnonb3oBaHUs AaHHOro atpubyTa
cmoTpuTe B NpunoxeHun b.1 pykoeogctea MNonb3osatens ans CPBK sepcun 7.0 v Beilwe.

ATpnoyT Ne 4
Ne MJTATbI — Homep nnatbl B YCO, K KOTOpOM nogkntoyeHa AaHHas nepemeHHas, 0 — ecnu nepemMeHHas
«BUpTYyanbHas» B KOHTpornepe (He MMeeT pmnanyeckoro Bobixona).

ATpnbyT Ne 5
Ne BbIXOOA HA TUIATE - Homep Bbixoga Ha nnate YCO pgns dusnyeckoro MOAKMHYEHMUS
nepemeHHon, 0 — ecnn nepemMeHHasa «BUpTyanbHaay B KOHTponnepe (He MMeeT hun3nyYecKkoro Bxoga).

ATpnbyT Ne 6
NO3ULUUNA — kog napameTpa, B KayecTBe KOTOPOro OObIMHO MCMONb3ylTCA nepBble 8 CMMBONOB
TexHonorndeckon (mnu KM n A) nosvumm gaHHoro napameTpa (Hanpumep, 303MC-10).

ATpnoyT Ne 7

UMA1 — — 370 nepBLlie 8 CMMBOSIOB B Ha3BaHWM napameTpa, ecnu ansa bl He ycTaHoBneH npusHak
NoAdEepPXKKM 24-XCMMBOSBHOM NO3ULMN, NN BTOPbIE 8 CUMBOSIOB TEXHOTOMMYECKON NO3MUMM NapameTpa,
€CInn NpU3HaK NOAAEPKKM 24-XCMMBOSIBHOW NO3MLMKN YCTAHOBIIEH.

ATpubyT Ne 8
MMA2 — ato BTOpble 8 CMMBONOB B Ha3BaHMM NapameTpa, ecnu ana B[l He ycTaHOBReH npu3Hak
noaaepXkn 24-XCMMBOJSTbHOW NO3ULMK, NN TPETbU 8 CUMBOSOB TEXHOMOrMYECKOW NO3nLMK napameTpa,

€CInu NpuU3HaKk NoaaepXkn 24-XCMMBOMbHON NO3MLNM YCTAHOBIIEH.
ATpnbyT Ne 9
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KOO LUBETA COCTOAHUA <0> o3HavaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NOrMYECKOro COCTOSIHMSA [Ofs AaHHOW MEepPEMEHHON Ha Bugeokagpax, €cnu Tekylee 3HadeHue
nepemeHHon pasHo "0".

ATpun6yT Ne 10

KOO NOMMYECKOIo COCTOAHUA <0> o3HavaeT, kakoe HasBaHue OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn Tekywee 3HavyeHne nepemeHHon BGypeT pasHO "0". Koabl normyeckmx
COCTOSIHUI onucbiBatoTCca B pasaene «Koa norm4eckoro COCTOSIHUS».

ATpubyT Ne 11

KOO LUBETA COCTOAHUA <1> o3HauvaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NIOrMYECKOro COCTOSIHMSA ANS AaHHOWM NepeMeHHOW Ha Buaeokagpax, €ecnv Tekyllee 3HaveHue
nepemMeHHon pasHo "1".

ATpnoyT Ne 12

KOO NOMMYECKOIo COCTOAHUA <1> o3HavaeT, Kakoe HasBaHue OygeT umeTb onucaTenb
COCTOSIHUSA NEPEMEHHON, ecnn Tekyliee 3HavyeHne nepemeHHon Oyaet pasBHO "1". Kogbl nmormyeckmx
COCTOSIHUI onucbiBatoTCcA B pasaene «Koa norm4eckoro COCTOSIHUS».

NMPUMEYAHWE:

Koabl LBETOB 41151 TOrMYECKMX COCTOSAHUIM nepemeHHon "0" n "1" MoryT npuHMMaTh 3HaYEHUS:

0 - YepHbIN; 4 — KpacCHbIW; 8- TeMHO-cepbIl; 12 - apKo-KpacHbI;
1 — cuHuk; 5 — (bnoneTtoBbIN; 9 - ApKO-CUHUI; 13- apko-cbroneToshiii;
2 — 3eneHbli; 6 — KOPUYHEBbLIN; 10 - apKo-3eneHbIn; 14 - xenTblK;

3 — rony6own; 7 - cBeTno-cephbIn; 11 - apko-rony6on; 15 - Genbin

ATpunoyt Ne 14
NMPU3HAK HEOBXOOAUMOCTU MHBEPCWUU - noruyecknin npusHak,
* VHBEpPCUs BbIXOOHOMO CUrHarna Ha y3en QUCKPETHOro BbiBOAA B KOHTPOSNEpe No OTHOLLUEHMIO K
TeKyLLeMy 3Ha4YeHno nepemeHHon B 6ase gaHHbIX He ocywecTensieTcs («0»),
e BbIXOJHOW cuUrHamn Ha y3en OUCKPeTHOro BbiBoda B koHTponnepe TREI nHeepTtupyetca no
OTHOLLIEHWIO K TEKYLLLEMY 3HAYEHUIO NepeMeHHON B 6a3e AaHHbIX («1»).

ATpnoyt Ne15
PETMCTPALUUA MNMEPEXOOA U3 0 B 1P 0 > 1 — norvyeckni npusHak peructpauum nepexopa
nepemeHHon n3 "0" B "1":
e [pu Nepexoae TekyLero 3HavyeHms nepemeHHon n3 "0" B "1" pernctpauumn B «lpoTokone
cobbITUN» He ByaeT («0»),
e npu nepexofe Tekywero 3HadeHuss nepemeHHon 3 "0" B "1" B «[lMpoTokone cobbiTniny
NOSIBUTCA COOTBETCTBYIOLLEe coobLleHme 3eneHoro upeta («1»).

ATpunoyT Ne16
PETMCTPALIUA NEPEXOOA U3 1 B OPI' 1 >0 — normyeckuin npmsHak permcrtpauum nepexoga us "1" s
"0™
e [pV Nepexode TekyLero 3HavyeHus nepemeHHomn n3 "1" B "0" peructpauum B «lpoTokone
cobbiTn» He ByaeTt («0»),
e npu nepexofe Tekywero 3HadeHus nepemeHHon u3 "1" B "0" B «[lMpoTokone cobbiTninm
NosIBUTCHA COOTBETCTBYIOLLEE cOOOLLEeHME 3eneHOoro useTa («1»).

ATpuGyT Ne 17
PEXXMM BBOOA CUMBOIJIA — npusHak Bblgayu BbIXOQHOIO CUrHana B Buae uMMnynbca 3agaHHOW
anuteneHoctn (0T 0 go 255),
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e 0 - n3meHeHWe Tekyllero 3Ha4YeHUs NepemMeHHON OCyLLeCTBNAeTCs HenocpeaCTBEHHO BBOLOM
Heo6XxoOUMOro 3Ha4yeHUs nepeMeHHOW W3 nporpaMMbl Monb3oBaTens, ¢ 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 OINPOCA — normnyeckuin npusHak. CHaATaa ¢ onpoca nepeMeHHas UMmeeT LUBEeT COCTOAHMUSA
«6enbin».

e nepemeHHas nocTtasrneHa Ha onpoc («0»),
e nepemeHHas cHaTa ¢ onpoca («1»).

@ BHMMAHUME !

B pasgene He paccmatpuBaiTcs aTpubyTbl, 3Ha4YeHUA KOTOpbIX (POPMUPYIOTCA Ha OCHOBeE
BHYTpeHHux anroputMmos CPBK .

5.9.6.5 PyuHown BBOA

ATpnGyT Ne1
NO3ULUMUA — — kog napameTpa, B kayecTBe KOTOPOro OObIMHO MCMONb3yHTCA nepBble 8 CUMMBOMOB
TexHonoruveckon (unu KM n A) nosmuumn aaHHoro napametpa.

ATpnoyT Ne2

MMA1 —a10 nepeBble 8 cMMBOSIOB B HasBaHuUM napameTtpa, ecnv ans bl He ycTaHOBMEH Mpu3Hak
NOAAEPXKKN 24-XCUMBOSBHOW NO3ULMK, UK BTOPblE 8 CUMBOIOB TEXHOMOrMYECKOW NO3NLMM NapamMeTpa,
€CInn NpU3HaK NOAAEPXKKM 24-XCMMBOSIBHOW NO3MLUN YCTAHOBIIEH.

ATpuGyT Ne3

MMA2 — ato BTOpble 8 CMMBONOB B Ha3BaHWMM NapameTpa, ecnu ana B[l He ycTaHOBMeH npu3Hak
noaaepXkM 24-XxCMMBOMBHOW NO3ULUK, UMW TPETbU 8 CUMBOMOB TEXHOIOMMYECKON NO3MUMN NnapamMeTpa,
€CNU NPU3HaK NoaaepPKn 24-XCMMBOMNBHOW NO3ULMK YCTaHOBMNEH

ATpnoyT Ne4 .
TUN TMEPEMEHHOW - onpepensieT Tun TeKylero 3HavyeHUs nepemMeHHOW. MoxeT ObiTb
BeLWeCTBEHHbIM, CTPOKOBbIM, LLefblM UK SIOTMYECKUM.

ATpubyT Ne5

EONMHULUA USMEPEHUA — eaovHuua usmepeHusa napametpa. ATpubyT MOXET MNpuMHUMaThb uenble
3HayeHus ot 1 0o 63, BblIbupaeTcsa 13 BbiNagaroLLEero Cnmcka eguHuL, M3MepeHns Npu ero akTMBmM3aumm.
YToObl y3HaTb, KakOMy 3Ha4yeHuro atpmbyTa COOTBETCTBYET Kakasi eAuHuLa mamepeHus -B kavectse
CM1CKa UCNONb3YeTCs CoBapb eAnHUL, M3MepeHnst (CMOTpUTe pasgen « EAVHULLI U3MEDPEHMUA»).

ATpnoyT Neb

Makcumym.

MonbiTka BBOAA B AENCTBYIOLLEN CUCTEMe Yucrna Bonbluero, Yem 3agaHHoe B 9TOM aTtpubyte 3HayeHuve,
WrHOpMpyeTCs 1 CoXpaHsaeTcs npeablayliee 3HavyeHue.

ATpuGyT Ne7

MuUHUMyM

MonbiTka BBOAA B AEWCTBYIOLLEN CUCTEME YMCIa MEHbLUEro, YeM 3aaHHOE B 9TOM aTpmbyTe 3HayeHue,
UrHOPUPYETCA N COXpaHAeTCa npedbiayliee 3HavYeHue.
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ATpn6yT Ne8
TEKYWWEE 3HAYEHUME — 3710 BewecTBeHHOE 3Ha4yeHwe, koTopoe OyaeT NpUCBOEHO [aHHOMY
aTpnbyTy NnepemMeHHON Npy NepBoHayanbHOM 3anycke CUCTEMBI.

ATpnbyT Ne9

TEKYWEE 3HAYEHWME 2 - 310 BellecTBeHHOe 3HayeHwe, KoTopoe OydeT MpPUCBOEHO [aHHOMY
aTpnbyTy nepemMeHHOM Npu NepBoHayanbHOM 3anycke cucteMsbl. [lepegaetca B YCO Tonbko B criyyae
M3MeHeHus aTtpubyTta npu pyyYHOM BBOAE WM MO _KOMaHae sA3blka nporpammupoBanus KPYTOJl
(MocOB(N), rae N — Homep nepemenHon B BM). MNMepenaetca n3 YCO TONbKO B crny4ae M3MEHeHus
aTpubyTta npu py4yHoMm BBOAE, MO KomaHAe a3blka nporpammupoBanus KPYTOJ1 (MocOB(N), roe N —
Homep nepemeHHon B YCO), a Takke npu obHoBneHun 6a3sbl JaHHbIX NOCe BOCCTAHOBIIEHUS CBSI3N C
YCO.

ATpubyT Ne12
TEKYWEE 3HAYEHUWE (CTP) - 3710 3HayeHue, koTopoe OyaeT NpPUCBOEHO NEPEMEHHOWN Mnpu
nepBOHaYanbHOM 3anycke cuctemMsbl (16 cMBONOB).

ATpnoyT Ne13
LUBET OTOBPAXEHMA CUMBOIJIOB - kog uBeTa, koTopbiM OyaeT oTobpaxaTbCA CTpoka Ha

BUAeokagpax.

NMPUMEYAHWE:

Kog useTta oTobpaXkeHust CTPOKM MOXET NPUHUMATb 3HAYEHUS:

0 - YepHbIN; 4 — KpacCHbIN; 8- TeMHO-cepbI; 12 - apKo-KpacCHbIN;
1 — cuHui; 5 — chnonetoBbIN; 9 - APKO-CUHUI; 13- apko-troneTossiii;
2 — 3€erneHbIn; 6 — KOPUYHEBBIN; 10 - apko-3eneHbin; 14 - xenTbin;

3 — rony6on; 7 - cBeTno-cepbIn; 11 - apko-rony6on; 15 - Genbin

ATpnbyT Ne14
TEKYWEE 3HAYEHUME (JIOI) - aTt0 3HayeHue, koTopoe OyaeT NPUCBOEHO AaHHOMY aTpubyTy
nepeMeHHON Npy NepBOHaYanbHOM 3arnycke CUCTEMBI.

ATpnoyT Ne15

KOO NOMMYECKOIoO COCTOAHUA <0> o3HavaeT, kKakoe HasBaHue OygeT umeTb onucaTenb
COCTOSIHUS NEPEMEHHON, ecnn Tekyliee 3HavyeHue nepemeHHon Oyaet pasHo "0". Kogbl normyeckmx
COCTOSIHUI onucbiBatoTCcA B pasaene «Koa norm4eckoro COCTOSIHUSAY.

ATpubyT Ne16

KOO LUBETA COCTOAHUA <0> o3HavaeT uBeT, KoTopbiM OygeT oTobpaxaTtbca onucaTenb
NOMMYECKOro COCTOSIHMSA [Afs AaHHOW MEepPEMEHHON Ha Bugeokagpax, €cnu Tekylee 3HadeHue
nepemeHHon pasHo "0".

ATpnoyT Ne17

KOO NOMMYECKOIo COCTOAHUA <1> o3HavaeT, Kakoe HasBaHue OygeT umeTb onucaTenb
COCTOSIHUSA NMEPEMEHHON, ecnn Tekywee 3HavyeHne nepemeHHon BypeT pasHo "1". Koabl normyeckmx
COCTOSIHUI onucbiBatoTCcA B pasgene «Koa norm4eckoro COCTOSIHUS».

ATpubyT Ne18

KOO LUBETA COCTOAHUA <1> o3HauvaeT uBeT, KoTopbiM Oyaetr oTobpaxatbcsa onucaTenb
NIOrMYECKOro COCTOSIHMSA ANS AaHHOW MNepeMeHHOW Ha BuaeoKagpax, €ecrnv Tekyllee 3HadeHue
nepemMeHHon pasHo "1".

NMPUMEYAHWVE:
Kookl LUBETOB 4515 NOrMYeckmMx CocTosiHMIM nepeMmeHHor "0" u "1" MoryT npuHMMaTh 3Ha4YeHns:
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0 - YyepHbIN; 4 — KpacHblu;

1 — cuHuk; 5 — (bnonetoBbIN;
2 — 3eneHbli; 6 — KOPUYHEBbLIN;
3 — rony6ow; 7 - cBeTno-cephbin;
éBHMMAHME 1l

8- TeMHo-cepbIi;

9 - ApKO-CUHUI;

10 - apKo-3eneHbii;
11 - apko-rony6on;

12 - ApKo-KpacHbIK;
13- apko-croneToshiii;
14 - xenTblK;

15 - 6enbin

B paspene He paccmarpuBaloTca aTtpubyTbl, 3Ha4Y€HUs KOTOPbIX (POPMUPYIOTCSA HA OCHOBE
BHYTpeHHux anroputmos CPBK.

5.9.6.6 Koa nornyeckoro CoCTosiHMS
Koabl 1 paclumdpoBka Norm4ecknx COCTOAHUA NpuBeaeHbl B Tabnuvue Huke

Kon | 3HaueHue
1 | ———=e—

2 "OTKP"

3 "3AKP"

4 OTKPbITUE
5 3AKPbITUE
6 OTKPbITA
7 3AKPbITA
8 CPEAHEE

9 OTKPbIT
10 3AKPbLIT
11 COBPAHA
12 PA30OBPAH
13 HEUCIMPAB
14 PA3PELLUEH
15 "BKN"

16 "OTKN"

17 BKJTHOUEH
18 OTKJTHOMEH
19 BEBJIOKUP
20 P noHux.
21 3ANPET

22 HOPMA

23 P Huskoe
24 dP Hu3K.
25 Bu6pauus
26 P nosbiwl.
27 F HU3ku#
28 BbICOKASA
29 L BbICOK.
30 P BbICOK.
31 L HU3KkMit
32 3AIrA30B
33 P noHux.
34 P HopMma
35 L HopmMma

36 dP HopmMma

Kon | 3HaueHue
37 F HopMma

38 T HOpMa

39 Oc.casur
40 Kn.Ha 6n
41 Kn.pe6n.
42 bn.no #P
43 bn.sBkniou
44 Bbn.BbIKJI.
45 BKJTHOMEHA
46 xay

47 CPABOTAIJ1
48 #P 1ror

49 #PT1rnr

50 T NOHMXK.
51 T BbICOK.
52 CbEM

53 ABAPUSA

54 CUTrHAN

55 PYYHOM
56 ABTOMAT
57 ~220B

58 dn.3awmT
59 ~U HOopMa
60 ~U HU3K.
61 HOPMA

62 Momnax
63 OKOHYEHA
64 NMOBBbILLUEHO
65 NMOHWMXXEHO
66 HU3KUIN
67 BbICOKNMA
68 ABT.NYCK
69 U cx.ynp
70 CTAHUMAL
71 CTAHLUUA2
72 CTAHUMA3
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Kon | 3HaueHue
73 CTAHLUVMNA4
74 OBLUEE

75 L noBbiwl.
76 L noHMx.
77 NMNOXKAP!!!
78 "MYCK"

79 CX.OTK/.
80 SAKJIMHUN
81 UnutH201
82 Uynp.xon
83 HOPMA

84 ABAPUSA
85 Uynp.Hac
86 ABPBKIOY
87 6kVLIK201
88 ABap.TP1
89 ABap.TP2
90 BKJTFOMEHO
91 Bknrou.AB
92 dP noHmx
93 LUKANA 1
94 LUKAJA 2

5.9.6.7 EAuHWLBI n3MepeHus

Koa | 3HaueHue
95 BKJIHOUYEHbI
96 CBPOLLUEHA
97 OTK/.ABP
98 dP noBbiww
99 OBHVYJIEH
100 | OCHOBHOM
101 PE3EPB
102 PETEHEP
103 | BbDK.YBIr
104 | BbDK.KOKC
105 MPOKAJIKA
106 BATAPESA
107 | HN3KASA
108 L > 60%0
109 L > 80%o
110 L > 90%0
111 | "cTon"

112 | OTKA3

113 STOP

114 RUN

115 “0”

116 “1”

ATpVI6YT «EguHnua U3MepeHunsa» MOXeT NpUHNMMaThb criegyrouine 3Ha4veHnaA:

3HaueHue | OnucaHue 3HauyeHue | OnucaHue 3HauyeHuMe | OnucaHue
1 MM/ cek 22 Kr/MuMH 43 A

2 °C 23 Kr/cek 44 KA

3 06./MUH 24 T/yYac 45 B

4 mr/m3 25 T/MMH 46 kB

5 MM.BA.CT 26 T/Cek 47 MBT

6 MM.pT.CT 27 M 48 BT

7 Ma 28 CM 49 KBT

8 kMa 29 MM 50 Mk
9 Mna 30 kr/m3 51 Dhx
10 Ma 31 T/M3 52 k[hx
11 Kr/cm2 32 r/cm3 53 MO
12 M3 /yac 33 r/m3 54 rox
13 M3/MMH 34 r/n 55 Kan
14 m3/cek 35 mr/n 56 KKan
15 Hm3/uac 36 mr % 57 cek
16 Hm3/MuH 37 r 58 MMWH
17 Hm3/cek 38 Kr 59 yac
18 Kr 39 T 60 CMeHa
19 M.Ky6. 40 TbIC.T 61 CYTKM
20 Hm.ky6. 41 pH 62 %

21 Kr/4ac 42 MA 63 Kr/m2
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5.9.6.8 CnoBapb TMNOB AaTYMKOB

3HauyeHue

OnucaHue

0-5mA, 4-20mA, 0-10B, 0-1000m u T1.A.

MnatuHopoguit/MnatuHa (S) (c 1999 r)

MnatuHopoguit/NnatuHa (B) (c 1999 r)

YXeneso/KoHcrantaH (J) (c 1999 r)

Meab/KoHcTanTaH (T) (¢ 1999 )

Xpomenb/KoHcTtaHTaH (E) (¢ 1999 r)

Xpomenn/Amomens (K) (c 1999 r)

HuxkenbXpom/Hukenb (N) (c 1999 r)

BonbcdhpamPennit (A-1) (c 1999r)

© |0 N|O |0~ |W(N|F O

BonbcdhpamPennit (A-2) (c 1999r)

=Y
(@)

BonbcdpamPennit (A-3) (c 1999r)

=
=

Xpomenb/Konenb (L) (c 1999 r)

=
N

100M (w=1.3910) (c 1999 r)

=Y
w

50N (w=1.3910) (c 1999 r)

'_\
N

100M (w=1.4280) (c 1999 r)

=
a1

50M (w=1.4280) (c 1999 r)

=
()}

rp.21

=
\'

rp.23

=Y
(o¢]

100N (w=1.3850) (c 1999 r)

N
o

MnatuHopogui/MnatuHa (R) (c 1999 )

N
=

MnatuHopoaui/MnatuHa (S) (a0 1999 r

N
N

MnatuHopoguii/NMnatuHa (B) (go 1999 r

N
w

XXene3o/KoHctaHTaH (3) (go 1999 r)

N
N

Meab/KoHcraHnTaH (T) (Bo 1999 )

N
al

Xpomenb/KoHcTtaHTaH (E) (80 1999 r)

N
o

Xpomens/Amomens (K) (o 1999 r)

N
~

HuxkenbXpom/Hukenb (N) (go 1999 r)

N
o4}

BonbcdpamPennit (A-1) (8o 1999 )

N
©

BonbcdpamPennit (A-2) (ao 1999 r)

w
(@)

BonbcdpamPennit (A-3) (ao 1999 r)

w
=

Xpomens/Konensb (L) (8o 1999 r)

w
N

1000 (w=1.3910) (g0 1999 r)

w
w

500 (w=1.3910) (8o 1999r)

w
2

100M (w=1.4280) (a0 1999 r)

w
al

50M (w=1.4280) (go 1999 r)

w
(o0]

100M (w=1.3850) (a0 1999 r)

w
©

501 (w=1.3850) (c 1999 r)

N
o

100M (w=1.4260) (c 1999 r)

N
H

50M (w=1.4260) (c 1999 r)

U
o

CyeTuMK UMNYNbCOB

a1
=

U3MmepeHune nepuopa anst ICNT

ul
N

U3mepeHune 06/munH gnsa ICNT

[&)]
w

N3mepeHune yactoTbl ansa ICNT

ol
A

CyeTyMK MMNY/IbCOB C METKOW nepenon

)]
=

MN3mepeHune nepuoga C AMarHOCTUKOW 06pbiBa

o
w

N3MepeHmne 4acToTbl C AVNarHoOCTUKOMN 06prBa

~
w

MU3mepeHune YacToTbl C 06HY/IeHMEM Npu 06pbiBe

101

(4-20MA) NnatuHopoagui/MnatuHa (S)
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3HauyeHue OnucaHue
102 | (4-20MA) NnaTtuHopopuii/MNMnatuHa (B)
103 | (4-20MA) Xeneszo/KoHcTaHTaH (J)
104 | (4-20MA) Menb/KoHctanTaH (T)
105 | (4-20MA) Xpomenb/KoncTtanTaH (E)
106 | (4-20MA) Xpomensb/Amomens (K)
107 | (4-20MA) HnkenbXpom/Hukeno (N)
108 | (4-20MA) BonbcdhpamMPeHnnit/ Bonbpam (A-1)
109 | (4-20MA) BonbcdhpamMPennit/ Bonbpam (A-2)
110 | (4-20MA) BonbcppamPennit/ Bonbcpam (A-3)
111 | (4-20mMA) Xpomenb/Konenb (L)
112 | (4-20mMA) 1000 (w=1.3910) (g0 1999 )
113 | (4-20MA) 50N (w=1.3910) (80 1999 )
114 | (4-20MA) 100M (w=1.4280) (go 1999 r)
115 | (4-20MA) 50M (w=1.4280) (8o 1999 )
116 | (4-20MA) rp.21
117 | (4-20MA) rp23
118 | (4-20MA) 100N (w=1.3850) (8o 1999 )
212 | 100M/5MA (w=1.3910) (c 1999 )
213 | 50M/5mA (w=1.3910) (c 1999 r)
218 | 100M/5MA (w=1.3850) (c 1999 )
232 | 100MnN/5mMA (w=1.3910) (po 1999 r)
233 | 50M/5mA (w=1.3910) (8o 1999 r)
238 | 100M/5mA (w=1.3850) (a0 1999 r)

5.10 KoHdurypupoBaHue TpeHaoB

5.10.1 Mogynb XML-onucaHus TpeHaa

XML-onucaHne TpeHgoB ucnonb3yetcsa «OPC-cepsepom CPBK» (Bepcunm 1.0 unu Gonee nosgHem
Bepcuen) ansa onpegeneHus Tekylen koHgurypaumum HDA, a Takke «Moaynem BeaeHUs1 TPeHAOB Ha
KoHTponnepe» (CPBK Bepcuu 7.1x Linux).

[na copmupoBaHua XML-onncaHusa TpeHaos criegyeT BoidBaTb «Moaynb XML-onucaHna TpeHaa».
BbizoB «Mogyna XML-onucaHuss TpeHda» ocyuwlectenseTcd kKomaHgoon «KoHdurypuposaHue
TPeHAoB...» MeHI0 «KoHTponnep» vnn ¢ NOMOLLBIO OOHOMMEHHOW KHOMKW [laHenn MHCTPYMEHTOB, a
TaKkKe C NOMOLLbIO «ropsven Knasuwmn», KoTopas MOXeT ObiTb HasHayeHa onb3oBaTenem ¢ NOMOLLBIO
komaHabl «KnaBuaTtypa» meHo «Bua»

MasHoe okHO Moayna XML-onncaHusa TpeHaa nokasaHo Ha pucyHke 5.10.1.
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E fogyne XhL-onKrcanua TpeHAa X
O6Wwme HacTpokiku CoxpaHiTe | 3akpee |
[NapatET Pl CAMONUCLEE
OnepaTHEHEIR TREHL APEHEHBIA TREHL
1 E;;‘:L;ﬁl HCTL::HK& AV B AL - ° Koljluqecrso - Konuuecteo : I'Iepwonp KonuuecTen
L [re) AAHHEI W s TOUEK, Er TS ‘ TOUEK, ‘ COXpaHEHMA ‘ o ‘ Paiinoe
1 100 CPEK 1 3600 0 10800 0 300 Her 5
2 1000 CPEK 1 3600 0 10800 0 3600 Ecte 2
3 1000 CPEK 1 3600 0 10800 0 720 Her 3
4 1000 CPEK 1 3600 0 10800 0 1440 Ecte 2
g £0000 JDpatiesp 1 3800 0 1000 0 g00 Her 3
5 £0000 Dpatisep 1 3E00 0 10800 0 300 Her 5
7 1000 CPEK 1 3E00 0 10800 0 300 Her 5
g 1000 CPEK 1 3E00 0 10800 0 300 Her 5
9 1000 CPEK 1 3&00 0 10800 0 100 Her 5
N T =3
1 £0000 Dpatisep 1 3E00 0 1000 0 £00 Her 3
12 £0000 Dpatisep 1 3E00 0 1000 0 100 Her 3
13 £0000 Jpatisep 1 3E00 0 1000 0 300 Ecte 5
14 1000 CPEK 1 3E00 0 10800 0 300 Her 5
15 1000 CPEK 1 3E00 0 10800 0 100 Her 5
Nofaeute | Hamerure | Yaamime | CofEMHiHBEIE NEpEA CAMONMCLa |

PucyHok 5.10.1- NnaBHoe okHo Moayna XML-onucaHusa TpeHaa

[(maBHOE OKHO MOLI,yJ'IFI XML-onncaHus TpeHaa CoOoepXuT crneayruimne arieMeHTbl yrnpaBrieHnaA:

e KHonka «OOwMe HACTPpOMKU» — [Ofs Bbl30BA OMANiOrOBOr0 OKHA [Afsl HACTPOMKM 0OLLMX
napameTpoB (cmoTpuTe pasgen «ObLmne HaCTPONKm»)

e KHonka «CoxpaHuTb» — ans coxpaHeHus XML-onncaHus TpeHga B COOTBETCTBYHOLMA dhans
trendcfg.xml (nyTb kK dpariny onpepensietca u3 Hactpoek npoekta CP «IyTb k B[] kaHanay).

e KHonka «3akpbITb» — 4515 3akpblTust Mogynsa 6e3 coxpaHeHUs N3aMeHeHUN

e TabnuuHbin cnucok «lMapameTpbl camonucueB» — [Ofs1 OTOOpaXeHMsl TEKyLMX HacTpoek
camormcues

e KHonka «106aBUTb» — Npu HaxaTum npoussoanT gobaBneHne camonucua ¢ HacTpPoOWKamu no
YMON4YaHuIio

e KHonka «U3MeHUTb» — Ona Bbi30Ba OMAnNOroBOro OKHA M3MEHEHUS MapamMeTpoB TEKyLUX
BblE€NEeHHbIX camonucLeB camonucues (cMoTpute «PegaktupoBaHue camonucues» B pasgene
«HacTpoiika camonucLeB»)

] KHonka «Ypanutb» — ons yaoaneHnd TekKywmux BblaerneHHbIX camonncues

e KHonka «CoObITUWHbIE NepbsA camMomnucua» — ANs Bbl30Ba OWANOroBOro OKHA HACTPOWMKM
nepbeB camonucueB (cmoTpute «HacTpoinka coObITUIHBLIX MEpPbLEB camonucua» B pasgene
«HacTtponka camonucueBs»).

Ona onepauMi Hag AaHHbIMM - TabnuyHoro cnucka «lMapameTpbl camMonucueB»  MOXHO
BOCMOMb30BaTbCA KOHTEKCTHbIM MEHI0, KOTOPOE COOEPXWUT NYHKTbl «M3MeHUTb», «Ypanutb» W
«CoObl TUMHLI € Nnepbs camonucuay (pucyHok 5.10.2). [lencTBus npu akTMBaLUmM NyHKTOB KOHTEKCTHOMO
MEHI0 aHanorM4yHbl COOTBETCTBYHOLLMM KHOMKaM.

zmeHMTE

¥aanuTe

CoAEITHAHEIE NepEA CaMONMELE

PucyHok 5.10.2 — KoHTekcTHoe MeHto ang TabnnyHoro cnmcka camonucLes
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5.10.2 Obume HacTponkm
Mpu HaxxaTum KHonkn «OBLMe HaCTPOMKM» OTKpbIBaeTCst OkHO «Oblme HacTpomku» (pucyHok 5.10.3).

DBLWKeE HAacTpoHEK

[MyTk ¥ kaTaNory
SPHMEHEIR TPEHLOE

OTreHa | MNprreHHTE |

PucyHok 5.10.3 - [lnanorosoe okHO «O6Lume HaCTPOnKM»

[nanorosoe okHO «OGLLME HACTPONKNY COAEPXKUT CrieayroLLmMe NIeMeHTbl ynpaBneHus:

e [one «MyTb K KaTanory apxMBHbIX TPEHAOB» — COAEPXKUT NyTb K Katanory, B koTopom 6yayT
XpaHUTbCA apxuBHble TpeHAabl. Ecnn none otcyTtctByeT, NMGO MycToe UCnonb3yeTcss NyTb MO
ymonyaHuio. [laHHasa HacTponka HeobxoamMma Ans Moaynsa BeAeHUs TPEHAOB Ha KOHTponsepe.
Honyctumble 3HavyeHuns: 200 cMmBONOB.
3HauveHune no ymonyaHuto: /gsw/atrends.

e KHonka «[puMeHUTb» — ansi NPUMEHEHUS U3MEHEHMIN OBLLMX HAacTpoek (6e3 coxpaHeHus).
e KHonka «OTMeHa» — AN 3aKpbITUS AaHHOIO 4MarioroBoro okHa 6e3 NpMMeHeHUst HacTPOoeK.

5.10.3 Hactpoika camonucues

[ns HacTponku camonucLeB NpeaycMOTPeHbl crneayoLline BO3MOXHbIE JENCTBUS:
e [lobaBneHue
e YpaneHnue
e PepaktupoBaHue
e HacTpoika cobbITUIHBLIX NEpbLEB camonucLa.

Job6asneHne camonuncues
[obaBneHne camonucua OCyLEeCTBMASIETCA C MOMOLLbI KHOMKM FMaBHOrO okHa «Jo6aBuTtb». Mpu
OOHOKpPaTHOM HaxaTun kHonkn «[o6aBuTb» npousBoauTcs AobaBneHve ogHOro camonucua c
HaCTpOWMKaMM MO YMOSTYaHUIO.

MpumeyaHue:
Mo TM kaHany He nepegatoTca 3anpockl camonucues ¢ ID 6onblie 255.

YpaneHne camonucLes
YpaneHue BblOeNeHHbIX CaMOMUCLIEB OCYLLECTBMSETCS C MOMOLLbIO KHOMKW «YQanuTb» unv npu
aKTMBauUUM COOTBETCTBYIOLLEro MyHKTA KOHTEKCTHOrO MeHI. [ns  BblOENeHUs  HEeCKONbKUX
camonucueB B cnucke Heobxoaumo, yaepxmBas kHonky «Ctrl» wnu «Shift», BbigenuTs CTpoku
OMNUCaHNS CaMoMuCLIEB C MOMOLLbI0 Mbiwn. KHonka «YaanuTb» OOCTYNHA TOMbKO NPWU BblAeneHun
O[HOr0 UM HECKONbKNX CaMOMUCLIEB.

PepaktuposaHue camonucLes
PepaktupoBaHme camonucLeB ocyllecTBnseTcs B okHe «HacTpoika camonucua» (pycyHok 5.10.4),
KOTOpOE BbI3bIBAETCHA NPU HaXXaTUM Ha KHOMKY «M3MEHUTb» nnun npu akTtmBaumm COOTBETCTBYOLLIErO
MYHKTA KOHTEKCTHOrO MEHHO.
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HacTpodka camonmoua

D 7814 ADRHEHEIN TPEHD,
EauH1La BpereHi Ercocrs | 10500

[k] |1 oo
K.onuuecTeo
TuN MCTOMHME K — Touee |9

AaHHE

JuckpeTHODTE |1 Mepuon [
R SOXPAHEHHA

OnepaTHEHEIR TREHL ;

ErakocTe 3600 Kanuecren IE—
DaAN0E
K.onuuecTED Ini
TO4EK,
Jakpems | lm

PucyHok 5.10.4 — lnanorosoe okHO «HacTporika camonucLa»

KHonka «M3MeHnTb » OOCTYyMNHa TOJ1bKO MNMpu BblAeneHnn ogHOro Unn HeCKOJ1IbKMX camMonucues.

Nunanoroeoe okHo «HacTpoika camonucua» coaepXuT crieaytolime arieMeHTbl YNpaBieHnus:

«ID» — nHpopmaTUBHOE Nosne, B Criydyae BblgeneHnss 04HOro camonucla SOMmKHO coaepxaTb ero
noeHtndukaTop. Npu pegakTupoBaHum Heckonbknx camonucueB none ID Gygetr cogepxaTb
cnncok ID pepakTupyembix camMonuUCLEB 4Yepe3 3anaTyld C MCMONb3OBaHMEM [Mana3oHOoB
(Hanpumep, npu pegaktupoBaHum camonucues ¢ ID 1,2,3,4,5,15,20 none ID 6yaet cogepxaTb
"1-5,15,20")

Mone BBoga «EAuMHMUa BpemMeHu (MC)» — uCMnonb3yeTcsa ANnS BBOAA €OUHULbI BPEMEHM,
ABNAIOWENCA eguHNLEN U3MEPEHNA BCEX OCTalbHbIX "BpeMeHHbIX" mapamMeTpoB camonucua.
NamepsaeTtca B mc (Hanpumep, 60000 mc = 1 muHyTa).

HonycTnmble 3Ha4eHus: Luenoe nonoxurensHoe Ynicno ot 1 go 2592000000 (30 gHen).
3HadeHwne no ymonyanuto: 1000 (1 cekyHaa)

Beinagarowuii cnmcok « Tun MCToYHMKA AaHHbIX» — onpeaensieT UCTOYHUK 3anofHeHns TpeHaa:
«CPBK>» nnu «[lparneep». 3Ha4yeHne no ymondaHmio — «CPBK».

Mone BBoga «J[AMCKPETHOCTb TpPeHAa» — WCNoNb3yeTcs [fOf9 BBOO4A BPEMEHU Mexay
3aHeceHnemM B TpPeHA ABYX NOCneaoBaTesibHbIX 3HA4YeHu nepemeHHon. C aTum nepuogom
BegeTcs aHanms nsmeHeHunn B Bl n reHepauunsa HOBbIX TOYEK. MamepsieTca B eguMHMLAX BPEMEHN.
JdonycTnmble 3Ha4YeHus: uenoe nonoxuTenoHoe 4Yncro ot 1 go 4294967295 (makcumanbHoe
NonoXuTenbHoe Yncro, 4 6anrta)

3HaveHune no ymonyaHuwo — 1

Mpynna anemeHToB «OnepaTUBHbLIN TPEeHA»:

. Mone BBoga «EMKOCTb» — ucnonb3ayeTca Ons Beofa rnybuHbl TpeHaa, XpaHuMoro B
namaTu. MiamepsieTcs B eguUHNLIAX BPEMEHW.
Honyctnmble 3HayeHus: uUenoe nonoxutenoHoe uucno ot 10 go 4294967295
(MakcumanbHoe NonoXxuTensHoe Yncno, 4 6anta).
3HaueHune no ymonyanuto: 3600 (1 vyac npu eauHmnue spemeHn 1000 mc)

. Mone BBoga «KomunuecTBO TOYeK» — ucnonb3yeTcss ANA BBOAA MaKCUMMaribHOro
KonunyectBa To4ek, [ONyCTMMOro B onepatuBHOM TpeHae. Ecnm paBHo O unu none
OTCYTCTBYET — OrpaHUYEHUsI HeT.

Honyctnmble 3HavyeHus: 0 unu uenoe nonoxuteneHoe Yucno ot 3 go 100000.
3HauyeHue no ymonyaHuto: 0 (HeT orpaHMyeHns)
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e [pynna anemeHTOB «APXUBHbLIN TPEHO»:

Mone Beoga «EMKOCTb» — ucrmonb3yeTca ANA BBOAA rMybuWHbI TpeHAa, XPaHWMOro B
namaTtn. Miamepsietca B eguHuuax Bpemenn. Ecnn 0, To apxuBHbIA TpeHA He BEAETCA.
HOonyctnmble 3HaveHus: 0 unu uenoe nonoxutensHoe uyucno ot 10 go 4294967295
(MakcmanbHoe NonoXnTenbHoe Yncno, 4 6anta)

Mone BBoga «KomunuecTBO TOYek» — ucCnonb3yeTcss ANA BBOAA MaKCUMMaribHOro
KonunyecTtBa TOYEK, 4ONYCTMMOro B apxMBHOM TpeHae. Ecnu paBHo 0 nnu none oTcyTcTByeT
— OrpaHn4eHust HeT.

Honyctumble 3HayveHus: 0 unu Lenoe nonoxurtensHoe vncno ot 3 go 100000.

3HayeHune no ymonyaHuio: 0 (HeT orpaHnyeHns)

Mone BBoga «lMepuoa coxpaHeHUsA» — MUCNONb3yeTCsl 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 nonoxutenbHoe umucno 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

ranoyka yCTaHOBMEHa, TO MOSMHOCTbI 3aBeplUeHHble halnbl apxuBHoro TpeHga OyayT
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 ymonyanuto: 5.

[ns akoHOMUKM MecTa Ha (hanoBoM CUCTEME PEKOMEHOYETCH NCMONb30BaTb 3Ha4YeHue — 2.

B cnyyae HacTpoOWKM HECKONbKMX CaMOMUCLEB cpaly, 3anemMeHTbl ynpaBneHus OyayT coaepxatb
obwune ana HUX HacTponku. Kaabll 3nMeMeHT ynpaBfieHUs Mpu HanuyMnm pasHbiX HACTPoOeK Yy
pefakTupyemMbix camonucueB NMOO He CoaepXUT 3HadveHus (nyctoe none BBoga), NMubo mmeet
HeonpenenéHHoe 3HadveHue (Hanpumep, B BbiNagatoLemM Crmcke He OyaeT BbIOpaHHOIO 3HayYeHus).
Mpn N3MEHEHMN N COXPaHEHUN HACTPOEK U3MeHeHns ByayT NPUMEHATLCA AN BCEX pPeAakTUpyeMblX
camMonucLes.

HacTtpoiika cobbI TMIHHBIX NepbeB caMmonucua
PepaktnpoBaHue cobbITUHBLIX NEpbEB CaMonuncLa ocyLlecTBnAeTcs B okHe «Cobbl TUHBIE nepba»
(pucyHok 5.10.5), koTOpoe BbI3bIBAETCA MNpU Haxatum Ha KHonky «CoOblTUMHBIE nepbs
caMonucua» unu MnpuM akTuBauuMuM COOTBETCTBYIOLLErO MyHKT@ KOHTEKCTHOro MeH. KHonka
«Co6bI TUMHBI € Nepbsi caMmonucLuay AOCTyNHa TONMbKO NPU HaNM4YuKn Bbl4eneHnsa OagHOoro camonucua.
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CoBbITHHHBIE NepEA
3
D cardondcua |5 -
D WM CTo4HME DaHHE! ”
nepa T un nepereHHoiE B O | Haordep nepetdeHHoli b1 | AnepTypa | TN SHAYEHWA
1 BxoaHan aHanorogan 1 1.000000 Bew32d
2 BwooHan aHanorogan 2 0.000000
3 BwonHan aHanorogan 3 0.000000
4 BrogHan aHanorogan 4 0.000000
BxoaHad sHanorosaa [ B
G BwooHan aHanorogan 7 1.000000 Bew3?
¥ BwonHan aHanorogan 10 0.000000
g BuogHan aHanoroean 11 0.000000
9 BroaHan aHanorogan 12 1.000000 Bew32d
10 BwooHan aHanorogan 13 0.000000
11 BwooHan aHanorogan 14 0.000000
12 BxogHan aHanoroean 15 0.000000
13 BroaHan aHanorogan 16 1.000000 Bew32d
14 BwooHan aHanorogan 17 1.000000 Bew3?
1R Bunauan susanrasan 10 1 AnNnnnn Pamay ¥
AETOZAN0NHEHHE JoSaeuTe M 3reHUTE Hpanire Hpanire guanasoH

PucyHok 5.10.5 — [lnanoroBoe okHO «COObITUHBLIE NEPbA»

[nanorosoe okHO «Co6GbI TUIHBI € Nepbs» COAEPXKUT CrieayHoLLmMe 3NIEMEHTbI YNpaBneHus:

Buinagatowun cnmcok «ID camonucua» — pgnsa Bbibopa camonucua, Mepbs KOTOPOro
HeobX0ANMO HacTpoOUTb

TabnuuHbIN CNMCOK NepbeB — ANs OTOBPaXKEeHUsI TEKYLLUX HACTPOEK NepbEB
KHonka «3aKkpbl Tb» — A1 3aKpbITUSI 4UANOroBOro ¢ NpUMeHEHNeM U3MeHEHWIA

KHonka «ABTO3anoSIHEHME» — Npu HaxaTum NPOM3BOAUT BbI3OB AMAnoroBoro okHa «lepbfa —
ABTO3anonHeHue»

KHonka «[jo6aBUTb» — Mpu HaxaTtum nNpov3BoAMT AobaBneHne nepa C HacTpomkamu no
yMOnyaHuio

KHonka «W3MeHuTb» — Ona Bbi30Ba AMArioroBOr0 OKHA HACTPOMKM NapamMeTpoB TeEKyLLMX
BblAENEHHbIX NepbeB

KHonka «YaanuTb» — AN yaaneHns TekylWwmux BblaenNeHHbIX Nepbes

KHonka «YganuTb guanasoH» — npy HaxaTuv npov3BOAUT BbI3OB AManoroBoro okHa «llepbs -
YoaneHue».

Onsa onepaunn Hag AaHHbIMKM TabNUYHOrO CrMcKa NepbeB MOXHO BOCMONb30BaTbCS KOHTEKCTHbIM
MEHIO, KOTOPOE COAEepPXUT NyHKTbl «M3MeHUTb», «Ypganutb» (pucyHok 5.10.6). Oencteus npwu
aKTMBaLUK NMyHKTOB KOHTEKCTHOINO MEHI0 aHarnormyHbl COOTBETCTBYIOLLUM KHOMKaM.

zmeHKTE
¥aanuTe

PucyHok 5.10.6 — KOHTEKCTHOe MeHIo Ans TabnmMyHOro cnvcka nepbes

[nsa HacTpoliku cobbl TMIHBIX NepbeB camonucLua NnpeaycMoTpeHbl crieaylolme 4encTBUs:

[obaBneHue.

ABTO3anonHeHue.

YaaneHue, yoaneHue guManasoHa.
PepaktuposaHue.
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[o6asneHne cobbl TUAHBLIX NepbeB
[ob6aBneHne cobbITUINHBLIX NEPLEB OCYLLECTBMSETCS K BblIOpaHHOMY CamMonucLy C NOMOLLbI KHOMKM
«[Jo6aBuTb». Mpn ogHOKpPaTHOM HaxaTun KHonku «[o6aBuTb» nNpousBoauTcs nobaBneHne ogHoOro
nepa c HaCTPOMKaMM Mo YMONMYaHMUIO.

ABTO3anonHeHne cobbl TUAHbIX NepbeB
ABTO3anofNHEHeHMe COObITUMHLIX NEpPbEB MpedHa3Ha4YeHo Ansi HaCTPOWKM aBTOMAaTMYECKOro
C030aHMA NepbeB C aHanorMyHbIMM NapameTpamu. HacTpovika ocywectBnseTcs Ans BblbpaHHOro
camonucua B okHe «[lepbsa - ABTO3anoJsiHeHue» (pucyHok 5.10.7), KOTOpoe OTKpblBaeTcs Mnpu
HaXXaTUW Ha KHOMKY «ABTO3amnofIHEHNEY.

Mepea - SETOZANOAHEHKE

Tun ”EDEMEH"I';DE‘ |B:-:D,EI,HE|F| AHaM0roEan j Hofasure |
Ouanazon Homepos  (1,5-7.9112-15, Jakpeme |

nepetdeHHels & B

Aneprypa  |0.000000

THn SHAYEHWA |Beu.132 j

PucyHok 5.10.7 — AnanoroBoe okHO «[lepba — ABTO3anonHeHue»

OkHo «I'Iepb;l — ABTO3arnosIHeHne» CoAepPXNT cneanyroune sarnemMeHTbl ynpaBslieHUA:

e Bbinagatowmi cnucok «Tun nepemeHHon BIl» — ans Beibopa Tvna nepemexHHon BI. [ocTynHbl
cnegywowme 3HaveHuna: «BxogHas aHanoroBas», «AHanorosas BbixogHasi», «PB cocTtaBHasy,
«BxogHasa guckpeTHasn», «[dncKkpeTHaa BbIXogHasa».
3HayeHne no ymonyaHuio — «BxogHas aHanoroBas»

e [lone BBoga «[QuanasoH HoMepoB nepeMeHHbiX B B[» — TekcTtoBoe none gns BBoda
AnanasoHa 3anucen ans BblOpaHHOrO TunNa nepeMeHHbiX. YKasaHue AuanasoHa 3anucen
BbIMOSIHAETCA C MOMOLLLI CMMBOSA «-», OTAENbHbIE HOMEpA 3anucen NepeyncnsaTca vepes
3anaTyto (Hanpumep, «1-3,4,7,22-20»).

JonycTuMble 3Ha4YeHUs HOMepa NepemMeHHON: Lienoe nonoxutensHoe Yncno ot 1 go 32767.

o [lone BBoga «AnepTypa» — ANd 3adaHus anepTypbl Ans onpefeneHns n3aMeHeHus 3HadeHun,
KOoTopble HEODXOOMMO COXPaHATb (3agaeTcs B abCOMOTHOM BENMMYUNHE).
[onyctmble 3HayeHus: ymcno ¢ nnaeatowen Todkorn 0.0 mnm ot 0.0001 go makcumanbHoe
3HavyeHue Tuna float.
3HaueHwne no ymonyanutio — 0.0.

e Boinagarowmn cnmncok «Tun 3HaYeHUNA» — ans Bblbopa Tuna 3Ha4YEeHMs, COXPaHAEMOro B TpeHae,
COOTBETCTBYIOLLIEM JAaHHOMY Nepy.
[aHHOe none AOCTYNHO TONbKO NP TUMNE UCTOYHMKA AaHHbIX camonucua «[lpansep» (CBOMCTBO
camonucua "Tvn cTodHMKa AaHHbIX").
Cnncok onycTMMbIX 3HAYEHUN:

. nycToe rnorne — NCnonb3yeTcs 3HayeHne, COOTBETCTBYIOLEee TNy nepemeHHon b
. Bew32
. Jlor

. Llen8; Llen16; Llen32; Llen8 (6e33Hak); Lien16 (6e33Hak); Llen32 (6e33Hak).

Mpn Haxatum kHomkn «[doBGaBuTb» npousBoanTCcA AobaBneHne nepbeB C  yKas3aHHbIMK
HacTponkamu.
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YpaneHue cobbl TUIHBIX NepbLeB

YpaaneHuve BblaeneHHbIX COBbITUAHBLIX NepbeB OCYLLECTBNAETCA C NOMOLLBIO KHOMKN «YAanuTb» Unu
Nnpv aKTMBaL MM COOTBETCTBYIOLLErO NMyHKTa KOHTEKCTHOrO MeHto. [N BblAeNeHna HECKOMbKUX NepbLeB
cnenyeT yoepXuBasi HaxaTow KHOMNKy « Ctrly wnu « Shift», BbIAeNUTb MbILWbIO B CNCKe HEOOXoaMMble
CTpOKM onucaHua nepbeB. KHonka «YganuTb» AOCTyNHa TOMbKO MpU BblAENEHWE OAHOro unu
HECKOMNbKUX NepbEB.

[na ynaneHns crnvcka nepbeB MOXHO BOCMOSb30BaTbCHA AMarnorosbiM okHOM «llepbsa — YpaneHne»
(pncyHok 5.10.8), kOTOpOe BbI3bIBAETCS NPU HAXaTUN Ha KHOMKY «YAanuTb AnanasoH».

Mepea - ¥aaneHue *

YaanuTe W3 camonHcua |5 ﬂ

Huanazon |0 nepees |'I-5,?,EL'| 214

Hpanire | OrreHa |

PucyHok 5.10.8 — [lnanoroBoe okHO «[lepba — YaaneHue»

OnemeHTbl ynpaBneHnst 4ManoroBoro okHa «llepbsa — YganeHuey:
o [lone BBOOa «YaanuTb U3 camonucua» — ans 3agaHus |ID camonucua.

o [lone BBoga «uanasoH ID nepbeB» — AN ykasaHusa AnanasoHa nepbeB no ID ons ynaneHue.
YKkasaHne [guanasoHa 3anucen BbIMOSHAETCA C MOMOLLbKD CUMBOMA «-», OTAernbHble HOMepa
3anuncen NepevncnarTcs Yyepes 3andaTtyto (Hanpumep, «1-3,4,7,22-20»).

HonycTnmble 3Ha4YeHUst HoMepa NepeMeHHoN: NonoXuTernbHoe Yncrno 1 4 32767.

KHonka «YpanuTb» — Npou3BOAUT yaareHue nepbeB B COOTBETCTBUU C HACTpPOMKamMu B OpYrnx
aneMeHTax ynpaeneHusa. [lpy Haxatmm KHOMKW «YOanuTb»  NPOU3BOAUTCA  yOaneHue
CYLLeCTBYIOLLMX NepbeB, BXOAALMX B YKasdaHHbIN AMana3oH ID nepbes.

e KHonka «OTMeHa» — Ans 3akpbITUS AManoroBoro okHa 6e3 CoXxpaHeHUs USMEHEHUIA.

PepaktnposaHue cobbl TUMHBIX NepbeB
PepaktupoBaHue cOBbITUMHBLIX NEPbEB OCYLLECTBASETCS C NOMOLLBbIO AManoroBoro okHa «llepbsa —
HacTpo#ka» (pucyHok 5.10.9), KOTopoe Bbi3bIBaeTCA MpU HaXaTum Ha KHOMNKy «A3SMeHUTb » nnm npu
aKkTMBauuM COOTBETCTBYHIOLLErO NYHKTA KOHTEKCTHOIO MeHt. KHorka «3MeHnTb» JOCTynHa TOMNbKo
npwv BblAeNeHNss O4HOMO UMM HECKOSTbKUX NepbEB.

Mepea - Hactpolika

Tun NeperdeHHoEE
BN |E:-:|:u.u.Haﬂ AHAN0roEaA j OrrieHa
Harep |17
nepetaeHHoN & B

AnepTypa |'| 0oo0an

Tun SHaYEHWA |Beu.132 j

PucyHok 5.10.9 — [lnanoroBoe okHO «[lepba — HacTponka»
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OkHo «[Nepbsi — HacTpowka» COoepXUT 3NeMeHTbl yrnpaBneHusl, HeobxoauMble Ans HAaCTPOMKM
OJHOr0 TEKYLLEero Unm HeCKoNbKMX BblAENEHHbIX NePbEB:

«ID nepa» — uHdopmaTMBHOE Mone, B Chnyyae BblAEMNEeHUs OOHOro nepa CoOepPXUT ero
noeHTugukatop. B criyyae HaCTpOMKM HECKONbKMX MepbeB cpasy 3rfeMeHTbl YyhnpaBreHus
cogepxart obwwue ana Hux Hactponku. B atom cnyyae none ID cogepxut cnmcok ID
pefakTupyemMbiXx MNepbeEB 4Yepes 3anaTyld C WUCMNOMb30oBaHWMEM OuanasoHoB (Hanpumep, Mnpu
pegaktuposaHum nepwes ¢ 1D 1,2,3,4,5,15,20 none ID 6yaeTt cogepxatb "1-5,15,20").

Beinagatowmn cnucok «Tun nepemeHHon B[l» — anga Boibopa Trna nepemenHon B. OocTynHbl
cneaywwmne 3HaveHus: «BxogHas ananoroBas», «AHanoroBasa BbixogHasi», «PB cocTtaBHas»,
«BxogHas guckpeTHasay, «AnckpeTHas BbixogHas».

3HauyeHune no ymonyaHuio — «BxogHasa aHanorosas».

Mone BBoga «Homep nepeMeHHon B Bll» — Ansa 3agaHma Homepa nepemeHHoun B B[,
[onycTnmble 3Ha4YeHUs HOMepa NePEMEHHON: Lerioe NonoXnTensHoe Yncno ot 1 go 32767.
3HauyeHune no ymonyanHuio: 1.

lMone BBOAa «AnepTypa» — AN 3a4aHusa anepTypbl Ans onpeaeneHns U3MEeHEHWs 3HaYeHWH,
KOTOpble HEOBXOAMMO COXPaHATb (3agaeTcsa B aGCONMOTHON BEMNYNHE).

HOonycTnmble 3HayeHuda: yucno ¢ nnasawowen Todkon 0.0 mnu ot 0,0001 go makcumanbHoe
3HadveHune Tuna float.

3HauyeHune no ymonyanuto: 0.0

Bbinagatowun cnucok «Tun 3HayeHus» — Ans Boldopa Tuna 3HaA4YeHUs, COXPaHSIEMOro B TPeHae,
COOTBETCTBYIOLLLEM AaHHOMY 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 HECKOMbKMX NepbeB cpasy, 3fieMeHTbl yrnpaBnexHus byayt cogepxaTb obuime
ONS HUX HAcCTPOWKK. [pn N3MEHEHUMN U COXPaHEHMM HACTPOEK M3MEHEeHUs ByayT NpMMeEHATbCS And
BCEX BbIAENEHHbIX MEPLEB.

Mpn BBOAE HEAOMYCTMMbIX 3HAYEHUn B NONS BBOAA (KpoMe nosier BBoAa A4 3a4aHus Ouanas3oHoB)
BO BCEX BbILENEPEYNUCIIEHHbIX AMNANoroBbIX OKHAX HeAonyCTMMOE 3HayeHWe 3aMeHseTCsl Ha
Gnwkanwee gonyctumoe 6e3 BbiBOga NpeaynpeXxaeHuin.
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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 PyHKUM
e PepaktupoBaHue onvcaHus GubnmMoTekn yHKLNA
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

"nmaBHOe okHO Bubnuotekapsa npMBeaeHo Ha pucyHke 6.2.1.

BEwbnnotekape KP¥TOMa

i Maiin  TMpaeka Bug  MNapone  Cnpaska

D

&, 5,45,1;401,,1 Daiine | I Mpuessen | | Hazeanme KonuuecTeo ., Onmcanme
=-E HEl W %’ApoBMpDBaHME 14
+-33 Apxusuposanme T Nata v epema 2

TR Ciz)
W fata mepema B Nunamuueckoe npeobpasosaime 14

m

5%—‘,’ fuHamnyeckoe npeofipasoean | || igg

/)

S,E,’ Crpokw g;i,'C'rpom 3 PatioTa co cTpokamu
1

B Taiimepe: %‘TaﬁMepbl

g}—‘,’ YeTapesiume dyHKLMKM %‘thpesmwe hyHKLAR

44 EnfamoTera yrapesiwan: dryHkumni
EE’ ¥aeT npupoanoro rasa (TOCT o | @5y, .p npupogdora rasa (fOCT e, 7

3

7

3

e Y¥uet npupogHoro raza (TOCT cepun 8.586.)
ig,'i,i YUeT TeNNoE0R IHEprIAM g:f,')’quTennosoﬁ IHERTMH

i%—_,’ ¥qet tennopecypeos (TOCT ce| || iga

st YueT Tennopecypoos (TOCT ce.., Yuerrennopecypeos (TOCT cepum B586.3)

E P Yot FOMBYTaLMA JaHH b 23
At KoMy Tauma AaHHBL g

+ il TaUMA A g;f,'ﬂnrmuecxme 26

-8 Marmdeckme o

- et Norvdeckoe npeoBpasosanme 14

+-4d Mornyeckoe NpeobpasosaHne o

iy M e MaTtemaTtiaeckue 110

i MaTemaTiueckne 0 s
Iy vt DBLeCHCTEMHBIE

#e DBechcTermsle L ¢
-85 Mepegaua nacnopTa nepemenn| | = EpeAaHa NAcnopTa Nepement...

Hoygar | IEPEA F 3 = g

+5§r’ MeqaTHElE 4oKyMEHTE ;;E'I EHATHEIE AOKYMEHTE] .

-8 Mpeofipasosanue nepemennoi| | w0 Mpeofpazosanme nepemenHod 41

-8 Mporokon HART %’Hpnmkon HART 10

-7 Pabota ¢ npusHakarm curkana| | s PaboTa © ApKEHAKaRM curHani., 6

3 E’E’i Pacyet KonWUECTES HediTenpag g;f,'PacueT KOAWYeCTEa HedTenpoa,.. 4 YueT HedTeNPOAYKTOE Ha OCHOEE anropuTmos FTOCT...

+S:Eri Pacuer pacxoga rasa %‘Pacqer pacxaga rasa 23

+5:E',i CpagHEHWE MEpeMEHHED g;f,'CpaEHeHme NEREMEHHBL 46

&-

o

-

-

BT Urenue us Tafnu HERWHERHO D
) b B8 Urerie 1z TaBAML HEAMHEHAC, .

2 Npoume bubanoTern

< >
loToe \
R

PucyHok 6.2.1 — MMaBHoe okHO bubnnoTtekaps

LA

B BepxHen 4acTn okHa HaxoguTcsa 3aronoBok (1), MeHto (2) n naHenb MHCTpymeHTOB(3). LieHTpanbHas
YacTb OKHa pasgeneHa Ha gBe 4acTu. B neBom 4actu okHa (4) pacnonaraeTcs AepeBO OnucaHus
onbnuotek. B npaBon 4yactu okHa (5) pacnonaraetcs Tabnuua, B KOTOPOW oOTOGOpaxakTcH
OONONHUTENbHbIE CBeAeHMs O BblOpaHHOW OubnuoTeke (BblIOpaHHbLIM y3en faepeBa). BHu3y oOkHa
pacnonaraeTcs naHernb cocTosiHuS (6).
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6.2.2 MeHio
MeHIo cogepXuT kKomaHabl, 4OCTynHble [Nonb3oBaTento (PUCYHOkK 6.2.2).

®aiin  [Mpaska  Bwag [Mapone  Cnpaeka

PucyHok 6.2.2 — MeHto Bubnuotekaps

e ®dann - komaHabl paboTbl ¢ harinamm

e MMpaBka — KOMaHbl peaakTupoBaHus:

e Bup

— KOMaHAbl HaCTPOWKN BHELLHWIA BUA OkHa bubnunotekaps

° I'Iaponb — KOMaHdbl BBOAA U 6J'IOKVIpOBaHI/1FI napond
o CnpaBKa — KOMaHAbl BbI3OBa CrnpaBKy.

6.2.2.1 MeHwo "Pann"

MeHio «®ann» cogepxunT cnegyowme Komangbl (PUCyHOK 6.2.3):

I'Ipaska EBuwa MMapome  Cnpaeka

[ Cosgarte.. Ctrl+M

& OTkpeite., Ctrl+0

I CoxpanuTe Ctrl+5
CoxpaHHTE KaK...

G CoxpanuTe ece

Brroog,

PucyHok 6.2.3 — MeHto «®ann»

e «Co3paTb» — CO3gaHMe onucaHus Hoeon 6mbnnoTtekun. MNpu BbiIGOpe KOMaHOblI BIBOAUTCSH OKHO
«HoBas 6ubnuoTeka» Ans 3agaHusa napameTpoB 6ubnuotekm (pucyHok 6.2.4). Ha pucyHke 6.2.4:

«Ha3BaHue» — Ha3BaHWe GUbGNUOTEKU

«®Pann» — nyTb K dpanny, B KOTOPOM ByaeT COXpaHATbCSA onucaHme BubnmoTekn n yHKUNN,
BXOASILLUNX B HEE

«OnuncaHme» — KpaTkoe TEKCTOBOE ONucaHue GMbnnoTekn.
«3aWmUTUTb Naponem» — Np1U3HaK UCrnoNb30BaHNS Napons.

Ecnu ero 3agaTb, TO M3MEHeHWe onucaHusi GUBNMoTekM U OYHKUUIA, BXOOSLWMUX B Hee,
BO3MOXHO TONbKO Mocre BBoAa Nnapons

«Maponb» n «MNoaTeepxaeHne» — nonsa Ans BBoga napons

«CucrtemHas 6ubnuoTeka» — AaHHbIN PNAKOK O3HAYaET, YTO PYHKUUM ITON BGMBNIMOTEKM
paspaboTaHbl B pupme "KPYT™

«®annbl ¢ peanusaunamm PyHKLUN» — HEOOXOAMMO yKa3aTb Ha3BaHWUs pannos, KOTOpPbIe
cogepxar peanusaumio QyHKunn Gubnuoteku.

6-2
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B | Hoeaa BubaunoTerka X
HaseaHue ||
B alin | | 1

Dnucanue | |

Jawmra naponekd L onoAHKTENEHEE NPH3HAak

[ ] Zawmrvte napone CHUCTERHAA GUENMOTEER.S

[Maponk

[MogTEEp#HOEHME

P alnkl © PEANHEALHARM DUHELHEA

Hna 0C Windows

Hna OC QM=

|
Hna OC Linus |
|
|

HOna "Otnangquea'’

Orneera

PucyHok 6.2.4 — MapameTpbl 6ubnunotekn

«OTKpbITb» — OTKpPbITUE onucaHusa Gubnuoteku. MNMpu BbiIGOpe KOMaHObl BbIBOAMTCS AManoroBoe
OKHO Bblbopa darina 6GubnunoTtekn (pUCyHok 6.2.5)

L OTkpeITE >
Manka: | Krug2000 v| < I s
i [SIE] fata MsMeHeHMA Tun
Log 24.01.2023 11:13 Manka c ¢
SEOETRI FEETT RPT 19.01,2023 10:13 Manka ¢ ¢
- Utilities 0B8.12.2022 1645 Mankac g
|| roylib Kl 24.01,2023 11113 Mafin "KL
Pafioumii cron | ] userlib.kli 24,01,2023 11114 Daiin "KLI
™
BrbnuoTerm
ITOT KOMNEMKTED
@ . >
CeTe
Hra daiina: || V| | OTKpETE |
Tun thaiinoe: OnucaHue GUENHaTERM o OTrdeHa
[ Toneko yreHue

PucyHok 6.2.5 — Beibop daiina 6ubnmoteku

o «CoxpaHUTb» — COXpaHeHNe onncaHusa GubnmnoTekn
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e «CoXpaHUTb Kak...» — COXpaHEeHWe onucaHus GMOGnMOTEeKn NOoA4 HOBbIM UMEHeM (guanoroBoe
OKHO Ha pUCYyHke 6.2.6)

Ll CoxpaHeHme >
Nanka: | K.rug2000 v| (s A
i GIEE] Hata M3mMeHeHMA Tun

Log 24.01.2023 11:13 Manka c ¢

SEOETREI) ADET AT RPT 19.01.2023 10:13 Manka ¢ ¢

- Utilities 08,12,2022 1645 Mankac g

|| rreglib ki 24.01.202311:13 Makin "KL

Pafioumii cron [T userlib.kli 24.01,2023 11:14 Daiin "KLI
BubamoTekn

2

ITOT KOMNBHTED

CeTe
< >
Miaa waiina: | - | | CoxpaHuTe |
Tun paiina: OnMcaHe SHENHOTERK ~ OrtmeHa

PucyHok 6.2.6 — OkHO coxpaHeHus 6ubnuoTeku

o «CoxpaHUTb BCe» — COXPaHEHME M3MEHEHMI BO BCceX BubnmoTtekax.

o «3aKpbITb» — 3aKpblTMe onucaHus ombnuotekn. Komanga [ocTynHa TonbkKo And 6umbnuoTek,
pacnonoXxeHHbIx BHe nankm "KRUG2000\Bin".

e «Bbixoa»" — 3aBepLueHne paboTbl.

Ecnu ectb HeCOXpaHeHHble N3MEHEHNA, TO BbIBOAUTCA 3anpocC Ha CoOXpaHeHune N3MEHEHUN.

6.2.2.2 MeHio "lNpaska"

MeHto «lMpaBka» cogepXuT criegyrolime KomaHapl (PUCyHoK 6.2.7):

Main Bug [Mapone Cnpaska

X Breipezate Ctrl+X
Konwposate Chrl +C
BB Becrasute Crl+if
25 ¥aanuTe Ctrl+R

Hoeaa deyHkuma

E% CeoWcTeR
PucyHok 6.2.7 — MeHto «[paBka»
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e «Bblpe3aTb» — KONMpOBaHWE BbIOENEHHOrO aneMeHTa B 6ydep oGMeHa 1 yaaneHue 13 crnucka
aneMeHToB

o «KonupoBaTb» — KONMpOBaHME BbigENEHHOro anemMmeHTa B 6ydep obmeHa

e «BcTaBuTb» — BCTaBKa anemeHTa ns bydepa obmeHa

(] «Ypanntb» — yaanexHne BblOEeJIEHHOro 3rfIeMeHT

e «HoBasa c¢yHKuMA» — cozgaHme onncaHns HoBoW byHKLMK. [pn BbIGOpe KOMaHAbl BbIBOAMTCA
OnanoroBoe okHO onmncaHus PyHKUUKN (PUCYHOK 6.2.8)

CEOACTES diwHKLMM *
BEugaMoTeKa ||-|IIIJ'Ib3l:IEFaTEJ1bCKaF| AMEIHOTEK.S [ ]Homep anrotinoka
Haorep dyHELMM ] Tun npueAzkK | Her e
HazBaHue fyHELMM 1 || | [ ] NepererHoe KOAMYECTED EXOLOE
HazBaHue dyHKLMK 2 | | [ ] NepereHHo: KOAMYECTED ERIXOL0E

HasEaHuE 3 KCOOPTHRYER0H PUHELMIK |

OnucaHue

|B ®Oakl i |E blxa0k 1

HasgaHue Tun Mo yraonyaHk M2 HazsaHwe Tun

O

PucyHok 6.2.8 — OnncaHne HoBOW yHKLUN

Ha pucyHke 6.2.8:

«BubnuoTteka» — nvst GUGNNOTEKM, B KOTOPYIO AoBaBnAeTcs PyHKUNS
«Homep chyHKLMN» — HOMEP DYHKLMU (TONBKO ANS PYHKLUUIA CUCTEMHbIX BUBNMOTEK)
«HasBaHue ¢yHKkunmn 1», «<HasBaHue cpyHKLUM 2» — ABa Ha3BaHMSA OYHKLMK

«Ha3BaHue 3akcnopTupyemon pyHKUMM» — UMS (DYHKLMM, KaK OHO 3aaHO B MCXOOHOM
TekcTe PyHKUMK (Ha s3bike C/C++)

«OnucaHune» — TEKCTOBOE OnucaHne yHKuum
«Homep anro6noka» — NpM3HaKk MCMNofb30BaHUSA HOMepa anrobnoka.

Ecnn 3apgaH, TO cuuTaeTcs, 4YTO cambl MEepBbI aprymMeHT (yHKUMM MCronb3yeTca AOns
nepenayn Homepa anrobnoka. MNepBbin apryMeHT YHKUMM OOSHKEH UMETb LienblA TUM

«TUN NPUBA3KU» — CMUCOK, B KOTOPOM HeobXxoaumMo BbIGpaTb TUM MPUBSI3KU (DYHKLIMM.
MpvBA3Kka NO3BONSET TPAHCNSTOPY KOHTPONMPOBATL UCMNONMb30BaHNE PYHKLMNA

«lMepemMeHHOe KONMYeCTBO BXOAOB» — MPU3HAK NepeMeHHOro konuyectsa Bxodos. Ecnu
NPU3HaK yCTaHOBIMEH, TO CYMTaETCH, YTO (PYHKLUS KPOME OMUCaHHbLIX BXOAOB MOXET UMETb
ellle HeCKONMbKO BXOA0B, KOMMYECTBO U TUM KOTOPbLIX MOXET MEHSATLCA U onpeaensercs Bo
BPEeMsi WUCMOMHEHUs1 nporpammbl. Hanpumep, nepemMeHHoe KONM4YecTBO BXOAOB MWMEET
yHKUMS «message»
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«lMepeMeHHOe KONMUYECTBO BbIXOAOB» — MPU3HAK MEPEMEHHOIO KONMYecTBa BbIXOOOB.
Ecnu npusHak ycTaHOBMEH, TO cYMTAETCs, YTO (PYHKUUS MOXET MMETb KPOME OMMCaHHbIX
BbIXO[OB €Lle HEeCKONbKO BbIXOAOB, KOMMYECTBO M TWUM KOTOPbLIX ONPeaensitoTcs BO BPeEMS
NCMONHEHNSI NPOrpammbl

«Bxopbl» — B 3TON Tabnuvue nepeyncnsanTca Bce BXxoabl OyHKLMM
«Bbixoabl» — B 3TOM Tabnuue nepedncnaTca Bce BbIXOAbl PYHKLNM

«HoBbIN aprymeHT» — co3gaHue onucaHume aprymeHta dyHkumn. [lpyn Bbibope komaHabl
OTKpbIBAETCHA ANArioroBoe OKHO OMMCaHUs aprymeHTa (pUcyHok 6.2.9).

Hoeeil apryment >
HazeaHue || |
Tun Bew 32 p

|:| HMCnone30EaTE SHAYEHHE MO YrADNYaHMID

JHaueHMue No YrADIYSHHHD

O

PucyHok 6.2.9 — OnucaHne aprymeHTa yHKUUM

Ha pucyHke 6.2.9:

«Ha3BaHue» — Ha3BaHVe aprymeHTa
«Tun» — CMUCOK JOCTYMNHbIX TUMOB ANs BbIOOpa TNa 3HAYeHUs1 apryMeHTa

«Acnonb3oBaTb 3Ha4eHMEe NO YMOJYaHUIO» — MNPU3HAK MCMOMb30BaHUA 3HAYEeHUA Mo
yMON4aHuio. 3HayeHre No yMonyaHuio NO3BONAET He NoaknoyaTh BXo4 YHKUUN Ha cxemax
®B/[] 1 nponyckaTb aprymeHT coyHKummn B nporpammax CT

«3Ha4yeHue no yMon4aHu» — norie BBoAa 3Ha4eHunda no ymony4aHuto.

«HoBoe Bo3Bpalwaemoe 3HaYeHUE» — onrcaHne BO3BPaALLAEMOro 3Ha4YeHUA PYyHKUMM (PUCYHOK
6.2.10). BkrnovaeT 3agaHuMe HasBaHus M Tuna (BbldMpaeTca U3 cnvcka) BO3BpaLLaemoro
3HaYeHus.

Hoeoe BEOSEpaLLEEMOE SHaYEHME ot
HazBaHue ||
Tun Bew.3? e

Orwerta

PucyHok 6.2.10 — 3agaHue Bo3BpaLLaemMoro 3Ha4yeH1s yHKL MK

«CBoKcTBa» — onvcaHve CBOWCTB BblAENeHHOro anemeHTa. Npu Bbi3oBe KOMaHAbl BbIBOAUTCS
AVanoroBoe OKHO CBOWCTB, BU KOTOPOro 3aBUCUT OT BbIOpaHHOIo anemeHTa:

Ona ounbnuotekn — okHO «CBoncTBa 6OuMGNUMOTEeKkn» (MOEHTUYHO OKHY «HoBas
6ubnuoTteka», pucyHok 6.2.4).

Ona dyHKuum — okHo «CBomncTBa (PYHKLMKN» (PUCYHOK 6.2.11)
Ansa Bxoaa hyHKUMM — okHO «CBOMCTBa apryMeHTa» (pMCyHOK 6.12a
Ansa Bbixoaa pyHKUMM — OKHO «CBOMCTBa BO3BpaLLaeMoro sHa4eHus» (pUcyHok 6.12.6).
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CEOMCTEE dryHE LM >

Eutnuorera Noruvdeck.oe NpeodpasoEaHHe Haorep anrofnok.a
Horaep duyHiLm 133 Tun npueaskK | nnardopre
HazgaHue dyHtLmd 1 AndB [NeperEHHOE KONWYECTED EXOQOE
Hazganme fyHkLmHM 2 HE [MeperEHHOE KONWYECTED BEINOLOE
Hazeanue akcnopTHpyeraoi dyHkuMy  short_and
Onucardke  |Leneil aHanoroeed noduToEerd M onA 2-4 apryreHT o6
B roak EXCeoiicTES. .. Bermoak EYCeolicTEA...

Mz Haszeatue Tun Mo yraonadme Mz  Hazeanue Tun

1 X1 uenl6é  He sagaHo 1 % uenlk

2 H2 uenlB  He sagaHo

(] OTreHa

PucyHok 6.2.11 — CeonctBa yHKLMK

CEOWCTEa apryMeHTa >

HaszgaHue 1
Tun Llealk
Menonb30EaTe SHAYEHHE N0 YrAOIHaHHD

JHaueHue no YrAONYSHKHHD

Ok i OTtmenHa

PucyHok 6.2.12a — ConcTtea Bxoga OyHKUMUn

CEOWCTEE BOSEPALLEEMOrD SHAYEHMA ot

HazgaHue %

Tun LUenlf

ak, i OTtmeHa

PucyHok 6.2.126 — CeoKcTBa Bbixoga OyHKUMN

BUBJINOTEKAPD SI3bIKA KPYT'OJI
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6.2.2.3 MeHo «Bua»

MeHto «Bua» cogepxut cnegytoLime komaHabl (pUCYHOK 6.2.13):

Matin  [MNpagea PEEES| Mapone  Cnpaceka

MaHenE MHCTPYMEHTOE
CTpoKa COCTOAHMA

PucyHok 6.2.13 — MeHto «Bug»

«MaHenb MHCTPYMEHTOB» — NMoKa3sbiBaeT/MPsAYET NaHenb MHCTPYMEHTOB
«CTpoKa COCTOSAHUA» — NnokasblBaeT/NpsiYeT CTPOKY COCTOSIHMS.

6.2.2.4 MeHto «[Naponb»

MeHio «Maponb» cogepXxuT cnegyolime koMmaHapl (PUCYHOK 6.2.14):

Waiin  Mpaska  Bug Cnpaeka

E BnokwpoeaTe
PucyHok 6.2.14 — MeHto «[Maponb»
«BBecTn» — No3BonsieT BBECTM Naposib Anst 6MGNMoTEKM, 3aLLULLLEHHON NaposiemM
«BnokupoBaTtb» — N03BONSET 3abM10KMPOBaTL NAPOSb.

6.2.2.5 MeHio «CnpaBka»

MeHtio "CnpaBka" cogepxuT cregytowme komaHabl (PUcyHok 6.2.15):

Wain  MNpaeka  Bua  [Mapone EREEEE
Momowe

O nporpamme

PucyHok 6.2.15 — MeHto «CnpaBka»

«Momolb» — BbI30OB MOMOLLM
«O nporpamme» — BbIBOAUT KpaTKyr0 MHCpOpMaLMIO O nporpaMmme (pUCyHok 6.2.16).

O nporpamme *

Butnuoreraps KPYIONa
Copyright & 000 HN9 "kKPAr

PucyHok 6.2.16 — OkHo «O nporpamme»

6-8
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6.3 TaHenb MHCTPYMEHTOB

MaHenb WMHCTPYMEHTOB MCMOMb3yeTcs AN ObICTPOro BbI30BA YaCTO WCMOMb3YyEMbIX KOMaHZ (PUCYHOK
6.3.1):

O = £ B

PucyHok 6.3.1 — lNaHernb NHCTpyMEeHTOB

D ayonupyet komaHgy meHto "®anm\Cosgartb”.

o = - Ay6nupyeT komaHay mMeHo "®anm\OTKpbITh".

. = oybnupyet komaHay MmeHto "danmCoxpaHuts".

o ﬂ ayénupyet komaHay MeHto "®ann\CoxpaHuTb BCe".
. ﬁ ayénupyet komaHgy MeHto "Maponb\Beectu".

o - ayénupyet komaHay MeHto "Maponb\brnoknposatb".

o & oybnupyet komaHay meHto "lNpaska\Bbipesatb".

o B2 ayénupyet komaHay meHio "lMpaska\KonuposaTb".
o E‘ ayénupyet komaHay meHio "lMNpaBka\BcTaButb".
. K aybnvpyet komaHay meHio "lMpaska\YganuTe".

o B aybnupyet komaHay meHto "lNpaska\Ceoncrea".

6.3.1 "Bubnuotekn"

Ha Bknagke «bubnuotekn» B Buae pAepeBa oTobpaxawTca 6OuOGnNuOTEkM, [OCTYNHble ANS
MCNONb30BaHUS, @ TakxKe 3arpy>keHHble Norb3oBaTtenem (pUcyHok 6.3.2).

HepeBo 6MGNMoTeK cogepxuT ABa y3na «J[ocTtynHble 6ubnuotekn» un «lMpoune OGMONUOTEKU»
(pncyHok 6.3.3).

Mpun 3anycke Bubnuotekape KPYIOJl ckaHupyeT nanky «c:\ProgramData\SPC KRUG\Krug2000\» un
3arpyxaeT onucaHus Bcex Gubnuotek, KoTopble BCTpeTuT. Bce atn GubnmoTteknm nonagawT B y3en
«[JoCTyrnHble BUBNMOTEKM», YTO O3HAYaET, YTO PYHKUMM N3 3TUX BUBNMOTEK MOryT BbITb MCNOMB30BaHbI
B nporpammax Ha KPYTOJl.

Ecnu oTkpbITb BUBNMOTEKY, pacnonoxeHHyto He B nanke «c:\ProgramData\SPC KRUG\Krug2000\», To
OoHa nonaget B y3en «[llpoyne 6ubnuotekm». Takme GUGNMOTEKN HE OOCTYMNHbI AN UCNONb30BaHUSA B
KPYTOIJ1.

Ecnn B oepeBe BbibpaH cnncok 6mbnuoTek, To B Tabnuue cnpaBa oTobpa)kaeTcsl CMCOK GMONMOTEK.
Ons kaxpgon 6ubnuotekn B Tabnuue nokasbiBaeTcs HasBaHwe OUBNUOTEKW, KONMYecTBO (PyHKUMA B
oubnuoTteke 1 onnucaHmne GubnmnoTekn.

BUBJINOTEKAPD SI3bIKA KPYT'OJI 6-9
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I Npueasem

L BuhnmoTekwW | Maine

+=E' SpMEMPOEIHKE

KFAr

=55 Nata u epema

KFAr

S8 MHamudeckoe npeofpasosaHre

iﬁ KommyTawma gaHHe
fMarkdeckme

e

fMarvyeckoe npeobpasoBsaHMe

BubBaMoTexkH, gocTynHeIE ANA
HCMOALZOBAHMA B NPOrPaMmMaX

Hazeanua BubavoTek

et

- MaTemaTHue ke

QBWECMCTEMHBIE

o

Mepegada NacnopTa NepeMeHHON

et

S8 [eyaTHEIE 40KYMEHTE

-3 MpeofpasoBEaHKe NepeMeHHOR
+- 5 MpoTokon HART

KFAT

PaBoTa c NPKsHAkdaMM CHTHANMsaL K

et

- Pacyer konmuecTea HEEI:ITEI'IFID,JJ,}"KTDB B peIEpEyapax

3 Pacyer pacxoaa rasa
CpasHeHWE NepeMEHHBILX

e

-85 CTpokm

-2 Talimeptl

¥eTapeslKe dyHELMK

o

¥ueT npWpogHoro raza ((OCT cepur 35865

et

SR WUeT TENAOEOH 3HEP MM

+- 55 Yyer rennopecypros (TOCT cepum 8,586
YreHue 13 TabnMy, HEAMHERHOCTK

e

{1 Npoume BubamaTekn

3TH BUBAMOTEKM Ha AOCTYMHBI ANA
MCNOAL3OBAHMA B NporpamMmax. B
3TY BaTKY NonaaawsT BUBAMOTEKN,

pacnoAoXeHHEBI2 H2 B NanKea
c:"ProgramData’\SPC KRUG \Krug2000*,

PucyHok 6.3.2 — Bknagka «bubnnotekm»

6-10

BUBJINOTEKAPD SI3bIKA KPYT'OJI



KPYron™., MHTEFPUPOBAHHAA CPELA PASPABOTKH

+£§ Yaer Tenaopecypcos (TOCT cepun 858630
-5 Urerue ws TabnMy HeNMHERHOCTI

=

2 Mpoune AubamoTern

L BrBanoTekape KPYTOa - O X
Main Mpaeka  Bug  TMapone  Cnpaska
‘DE | |
&L BubnuoTeru | Maiinel | [T Mpmeaskm Hazeanme Kaamuectee d.. Onucanne
—{:I JocrynHele BuBAMOTERK %Apxmsmpoaame 14
+£§ ApxMBNpoBaHIe g:i—,*,ﬂ,a'ra W EBpEMA 2
e %BTB 1 BpemA 3 Ninamnueckoe npeobpasosadwe 14
@' SDlate(C,ﬂ,aTa) E?Kommyraum AaHHBLX 23
P Far STime(CBpems) . i@ﬂormqecme 6
+E% Aunammseckoe npeobpazosarive %ﬂormqecxoe npeofpazoeaHue 14
£k KommyTaLma gankbix B Matematnaeckme 110
+§E fNMoruyecke %
Lo 6 ‘i OBLLECHETEMHBIE 35
42 florvdeckoe npeofpasoBaHmne P
+ 3 |l aremariueckue i [epedada nacnopTa nepemerH.. 6
= kpar
+i§ OBLUeCHCTEMHEIE %I’Ieuamble ACKYMEHTEI 2
j g:i-r.} Mepeaaua nacnopTa nepemenHoi ic_;,IE,.}I'Ipeol’:pasoBauHMe nepemerHoi 41
iﬁ MeuaTHEIE A0KYMEHTEL wir [lpaTokea HART 10
i@ MpeobpasosaHue NepemeHHal T pagiorac NPM3HAKAMK CUTHAM.. &
g"i;} Mpotokan HART i_g-‘PaCLIET KONWYecTEa HedTenpog,., 4 YubT HeTENPOAYKTOE Ha OCHOEE anropuTmos MOCT..,
T3 DafioTa © NpMBHAKAMM CUPHANKS LM T pacuer pacxoga rasa 23
: i@ PacueT konKUecTEa HedTENpOAYKTOR B PESEPEYaPaX g,li_,*CpaBHEHme nepemeHHBL A6
+i§ Pacuer pacxoga raza E,I%*CT[JDKM 3 Pabora co cTpokamu
+ﬂ$ CpaBHeEHME NepemMEHHbBIX %Taﬁmepbl 12
+i§ Crpokn i@)"napesmme dreHKLIN 44 EufinnoTeka weTapeswmy dyHKLMEA
+i§ Takimep i@)"l—m’ npupoAHoro raza (TOCT o, 7 Yuer npupogHora raza (TOCT cepun 858620
+% Yerapesiume dynkuin g,li,*}"HETTennosoﬁ IHEPIHK 2
s YueT npupoaoro rasa (TOCT cepun 83860 ig-*}‘r‘-IETTEI'I)'IUpEC)-'pCDB (TOCT ce., 7 Y¥aer rennopecypcos (TOCT cepun 8,586
- T Yyer Tennosoi aHeprim iz .
T ke et UreHme ws Tabnuy HenwHedHoc.., 3

[oToE

PucyHok 6.3.3 — MIHdbopmaumsa o A0CTynHbIX Gubnunortekax

Ecnn B pgepeBe BbibpaHa 6ubnuoTteka, To B Tabnuue cnpaBa oTobpakaeTcsi CNUCOK OYHKLNNA,

BXOOALWMNX B OMONNOTEKY.

[ng kaxgon dyHKUUKM nokasbiBaoTcs 06a MMeHN yHKLMKU 1 onnucaHme PyHKumm (pUcyHok 6.3.4).
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L1 BubBanotekape KPY¥TOMa - O 4

Wain  Mpaeka Bua  [Mapone  Cnpaska

EECCITa 5
L EwbanoTecw | Daiiner E MpueaAzkyr HazsaHuel HazsaHue? Onucanme
EID AocrynHele BUBAKOTEKK ~ PTrendl MrTpl MoaroToeka TpeHAs
aiii,* EMPOBaHME PTrend? MNrTp2 MoaroToEka FEYNnbl TREHAOE
PTrend1rTp1} ReadB YreHumer HTeHME SHAYEHWMA NOrMYECKOA NepemeHHO W3 alina [dat.dat
T PTrend2(MrTpa) Readl1b Yrenwmell UTEHKE 3HAYEHWA LENOH NEPEMEHHOR W3 hafna idat.dat
ReadB(HTeHmer) i [i i
=1 ReadR32 UrenueR UTeHMe 3HaYEHMA BELLECTEEHHOM NepeMerHol uz daina fdat...,
I ReadlT6(HTermell) RTrend T UTeHme TpeHaa
ReadR32(HrenmeE) i i
RTrend(HrTp) £1 RTrendC WTpT UTeHMe TEKYLLEND SHAYEHMA TPEHAR
rend (4T 7l .
RTrendC(LITPl'pT) Statistics CratucTmea CTaTMCTHYECKas 0bpaboTka TpeHAOE
Statistic s(CraTiTka) WETrend InCETp DyHELMA 33MMEH TOHKW COBRITMAHOMD TpeHAa
WETrend(3nCETE) WETrend2 InCETp2 DyHELMA 33MMCK TOMKK COBBITMAHOMD TpeHAa
g WETrend2(3nCETpa) WriteB EER] anWik 3HaYeHMA NOrMYeCKOd NepemerHoi B diain ldat.dat
WriteB({3anmceT) Writel'lﬁ Janucsl) Jannib 3HAYEHWA LENoi NepemerdHoi 6 dain idat.dat
Writel16(3anmcell) WriteR32 Zanmcel 3aMMCE 3HAYEHMA BELLECTEHHOR NepererHoE B dafin fdatdat
7 4iriteR32(3anmcE) B wrend 3nTp Januce Tpenga
B WTrend(3nTp)
[j--g?, Aata u Bpema
[3..{13,1‘ AuHaruueckoe NnpeobpasoEaHue
D...i'g* KommyTauma AaHHEN:
[j---ig* fNarvyeckure
[j.-.gf—_,* fMorvyeckoe NnpeoBpasoEaHMe
6T MaTematideckne
[j---i%—',* QBLWECHETEMHER
[j---i%—_,-‘ Mepeaada nacnopTa NepemeHHoR
-8 Meuathele gokymenTel
- E8} Mpeohpazoeanme nepemenHol
-8 Mpotokon HART ¥
< >
loToE

PucyHok 6.3.4 — indopmauusa o 6ubnunoteke « ApxmBupoBaHue»
Ecnn B pgepeBe BbibpaHa gyHKUuMS, TO B Tabnuue cnpaBa oTobpakaeTcsi CMMCOK aprymMeHToB W
BO3BpaLlaeMbIX 3Ha4YEHUN OYHKLUW.

[ns kaxgoro apryMmeHTa ykasblBaeTCa NOPSAKOBLIA HOMEP,
BXOZ, MW BbIXOA, TUM 3HAYEHUS U 3HAYEHME MO YMOYaHUIO (PUCYHOK 6.3.5).
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L1 BEufBanoTekape KPYTOMa - O x
®ain  Mpaeka  Bug  [Mapone  Cnpaska
| | EF
2 BubawoTekw | Maine | I Mpuessku Wa HazpaHue Bxog..  Twn Mo ymonvaHuo

L:JD Hoctynnete BubamaTeri “ -Ph Homep camonucya Bxog Lenl6
Elgszr* ApxBMpOBaHHNe =2 Homep nepa Bxog Uenlt
2@ P Trend1ilrTp1) =}3 OTETYN B LMKAER Bxog Uenl&
Er PTrend2{MNrTp2) _’*4
I ReadB(Hrenmel)

1 Read16(HTeHmell)

T ReadR32({4TeHuneB)

Et RTrend{(47Tp)

[T RTrendC{47TpT)

BT Statistics{CratmoTiea)
T WETrend(3nCaTp)
, WETrend2(InC6Tp2)
T WriteBiZanucelT)

B writel16(3anmcell)
T WriteR32(3anmceB)
r WTrend(3nTp)

]g&—? Jata u epema

OTeTyn B UmMKnax Bxog, Lenla

o-B8 [uHamuyeckoe npeofpasosaHie
j@ KDMMYTELI,MR AFHHEL

KEST

-8 Naruueckme

b
-98 forudeckos npeofipazosaHue

“RRET

&5 OBLLECMCTEMHEIE

st

7-¥8 Mepegaya nacnopTa nepemenHoi

MNeyaTHeIE AOKYMEHTEI

ji%—? MpecbpasoBaHMe NepemeHHOR

-85 Mpotokon HART he

.

[
[
£
[
[
[j---%—_,* MatemaT4aeckme
=
[
[
[
[

PucyHok 6.3.5 — MIHdopmauusa 06 aprymeHTax gyHKUnm

6.3.2 "dannbl"

Bknagka «®annbl» No3BONAET NPOCMOTPETbL BCE hainbl, C KOTOPbIMM CBA3aHa Gubnuoteka. dawnnbl
oTobpaxatoTcs cnpasa B Tabnuue (pucyHok 6.3.6).

Bbubnnoteka MoXeT UMETb YeThbIpe peanu3aumm QyHKUNN:
e [Ina nnatdopmbl "WINDOWS"
e [na nnatgopmbl "LINUX"
e [Ina nnatdopmbl "QNX"
e [Ins oTnaguuka.
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L1 BEufBanoTekape KPYTOMa - O x

i maiin Mpaeka Bug Mapone  Cnpaska

D@ e | &5
&4 BwfnuoTexm Daiinel |m Mpueazkwn Maiin MyTe k hainy
| AocynHeie BubamaTE KK E—,‘}, Ana OC Windows builfunc.dll
..... b R 2P B OB AHME B fna OC Linu builfunc.so
..... &3 fata v epema B fna OC QM
----- i%—? AuHarudeckoe npeobpasosaHue B Naa "OTnaguuea” builfunc2.dil

----- :E KDMMYTBLI.MFI A3HHEX

KEAT

----- B3 Noruueckme

----- %—‘,‘1 fMorvdeckoe npeabpasosaHue

----- i%s_tr* taTemaTueckme

..... T8 QfwecreTemHbe

[
----- i’g} Mepesada nacnopTa NepemeHHol

----- i%?—? MevatHeie ACKYMEHTEI

..... ig* MpeobpasoeaHMe NepemeHHOR

----- o5 Mpotokon HART

KEST

----- g&—? PafoTa © APHSHEKAMK CUIHAAMS 3L I

----- i%s_tr* Pacder konwdecTsa HEE‘JTEI’IPD,\’J‘}I'KTDB B pPESEPEYIPEN

----- ig'} Pacuer pacxoha rasa

----- ig.'} CpaBHEHME NepeMeHHER
..... bLiz) CTpokK

KEAT

..... &s Talimepbl

KEST

..... 53‘_3 YeTapesLlune diyHKLMKM

----- i%—',* ¥yer npupoarora rasa (TOCT cepuin B.586.3)

----- iis_tr* ¥yeT TEnAoBOM IHEPT KM

----- &5 vier Tenaopecypcoe ([OCT cepun 85863

KEAT

----- g&-} YteHKe Mz TaBaMU HEAWHERHOCTH

&3 Mpovne BUBAMOTERK

2peck MoXHHO NocMoTpaTk $aiinel, ¢
Speck HxHO BbIBpaTh BubanoTery KOTOPbIMM cBA3aHa Bubauvoreka

PucyHok 6.3.6 — Bknagka «®annbi»

6.3.3 "lMpuBaskn"

OTa BKnagka no3BonsieT NoOCMOTPETb NPUBA3KM OYHKLIMN.
MpMBA3KM NCNONb3YTCS KOMNUNATOPOM A5 NPOBEPKN KOPPEKTHOCTU UCNONb30BaHNS OYHKLINNA.
Yrto gaet ncnonb3oBaHme NpUBA30K?

Jonyctum, 4TO B HOBOW cpede pa3paboTkuM co3fjaeTcsa TexHonornyeckas nporpamma ans AOoCTaToyHO
ctapov Bepcun CPB. B atom cuTyaumm BhnomnHe BO3MOXHO [OMYCTUTb OWWBKY M MCMONb3oBaThb
dyHKUMo, koTopast B atom CPB He peanusoBaHa. 3Ta owmbka npossBUTCA TOMBKO NPWU BbINOMHEHUN
nporpamMmbl.

Ona wucknioveHna nodobHbix owunbok BBedeHbl NpuBA3KW. WMcnonb3ya WX, KOMMOUASATOP MOXeT
KOHTPONMPOBaTb NCMNOMb30BaHNe (PyHKLMI Ha 3Tane KOMNUNAUUM nporpamm (PUCYHoK 6.3.7).

MpuBA3KM CyLLECTBYIOT ABYX TUMOB:
*  «[lMpuBsaska kK TMNy nnatdopMbI» — MO3BONAET NpMBA3aTh PyHKUMIO K cemencty CPB.
*  «[lMpuBsaska K nnatdopme» — NO3BONAET NPUBA3ATbL PYHKLMIO K onpeaeneHHon nnartgopme.
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CPBE Devlink-C1000-00 2.7 Linus
CPBE DevLink-C1000-02 8.7 Linus

CPBE TREI-BB-0405 [ARM] 8.1 Linus
CPBE. OBEH MAK210 8.1 Linux

CPEK TREI-BB-020405 6.5 0 M
CPEK TREI-5B-02404405 6.5 Linus
CPEE Devlink-C1000-00 7.7% Linus
CPEE Devlink-C1000-02 7.7% Linus
CPEK MDS CPU-1000A4100 2.1 Linus
CPEE TREI-5B-04405 8.1.8.2.8.3 Linus
Mravrarop CPEE 8.1 Linus

CPBE M3 B.5 Linus
CPBE TREI-BB-02404.05 7.0 Linus

CPBE M9H.3000 7.0 Linux
CPBE TREI-BB-02404.05 7.1 Linus

CPBE M9#3000 7.7 Linus
CPBE TREI-BB-02404.05 8.0 Linus

CPBE M9H.3000 8.0 Linux

CPBE POE 7.1% Linus

FTrend1[MrTpl]
PTrend2(MrTp2]
ReadB[HTenuell)
Read1 64 TeHmHell]
ReadR 32HreHueR]
RTrendMTTpl
RTrendC[HTTpT]
Statigtica[CTaTHETHE
WETrend[2nCaTp)
WETrend2[3nCaT pi

b
X
£
X
b
X
£
X
b
X
£
X
b
X
£
X
b
X
£

%
S
)
4
%
S
)
4
%
S
)
4
%
S
)
4
%
S
%

L4888 4| S| & |Crena vononsensa KPATO N 1.0 Winda
LN S |84 % | & |4 |Cpega uenonHerua KPYTO T 2.0 %indo
LA )S &4 )4 S|4 |Cpena vononHerwa EPYTO N 2.1 Windo

SIS S8 S8 8888448 S |4 |Cpena uocnonserua KPHCO N 2.2 Windo

)
4
%
S
)
4
%
S
%

WiiteB[3amcel] | |« |+ o | | | | |0 [ | | [ | | [ | | [ | | |
Wiitel 1B[3ammcell] | [w |+ o (o [ [ [ [oF [0 [0 [ [0 [0 [0 [ [0 [ |0 | [ |
WiteR 32[3aNHCER ] | o [ o |+ S I I I I B ) O I B I I P P B P P P
W Trend[3nT p) W | |
PucyHok 6.3.7 — NMpuBAsku oyHKLNN
lNpumeyvaHue:

Bo3MoXHO ornucaHue rnonb308amesibCKUX hyHKUuUl, Komopble umerom 0OuHaKoeble UMeHa, HO pasHble
rpuesisku. Amo cesi3aHo ¢ ocobeHHocMAMU peanudauuu pyHKyul nod pasHbie gepcuu 00HOU u mol xe
rnnamaeopmel.

6.4 Tlpumep co3gaHnAa GUONMOTEKN
6.4.1 [lopsiaok co3gaHus GUbnMoTeku

B atom pasgene paccMOTpuM MNOPSOOK CO34aHus onucaHust GubnmoTekn, onmcaHus OYHKUMN W
ncnonb30oBaHne aTon PYHKUMM B TEXHONOMMYECKOM NporpaMmme.

[ns aToro Heo6xoAMMO BbINOMNHUTL CReayoLwne Lwarn:
1 Peanusauus gyHKUMM Ha a3blke C/C++.
2 CosgaHue onncaHus bubnmnoTeku.
3 CospgaHue onucaHus pyHKLMK.
4  KMcnonb3oBaHue (PyHKLMN B TEXHOMOrMYECKOM NporpaMmme.
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6.4.2 Peanusaums dyHkumMn Ha s3bike C/C++

MepBbIM Warom HeobxoaMmMo peanudoBaTb YHKLMIO Ha sA3blke C/C++,

B kauectBe npumepa paccmMoTpum YHKLMIO,

apryMeHTOB.

dyHKUMA UmeeT aBa Bxoda: X1 M X2, 3a KOTOPbIMU MOXET ellle CriefoBaTb HECKOMbKO BXOAOB args, u

OOWH 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 Cos3gaHue onucaHus budnmnoTeku

OTOT wWar onucbiBaeT co3gaHne onucaHnsa 6ubnuortekn. Ecnn onucanne 6GubnmMoTeKM yxXe CyLlecTByeT,
TO nepexoauTe K cneayoLiemy Lwary.

[nsa cosaaHusa GubnmoTekn nepenanTte Ha Bknaaky «bubnuoTtekun», B aepese BbibepuTe y3en «Mpoune

KOTOpasA BbINONMHAET ClioXeHne BelleCTBEHHbIX

onbnunoTtekn» n Boibepute komaHay «Pann\Cosparb...» (PUCYHOK 6.4.1).

U BubnuoTekape KPYTOa

S Mpaska

Bua MMapone  Cnpaeka

NS

OOy O OO o OO e O OO O OO e O OO O 1O O O OO O oy O

- O X

. Ctrl+N
[} v Chrl+0 .

S T o | IR Mpuesskm
KK
enfpas0EaHHE
bl

Berxog,
ST [[OrHYECKOE NpeobpasosaHme

B Marematuueckue

BB OBwecucTemAbe

KFaT

$5 Mepeaaya nacnopra nepemeHHoi

B Meuarele gokymenTel

$3 Mpeofipasoeanue nepemeHHoil
& Mpotokon HART

“KEIT
@ PafoTta c APHIHAKAMK CMIHAAKMS AL MM

KFaT

ig* PacyeT konuyectea HEqJTEI'IpD,\’J&"KTDB B pESEpEYapax

:?5_* Pacuer pacxoas raza

KFaT

L) CpaBHEHHE NEPEMEHHBLX

KEar

5 Crpoku

vt
i@ Talimepkl

BT Werapeswine dyHkLmM

i@ ¥ueT nprpogHoro raza (FOCT cepuw 8.586.%)

B vuer rennosoi aHeprim

g:i',* Yaet Tennopecypcos (TOCT cepum 8586
-5 Urenue ws Tahauy, HeAMHERHOCTH

KFaT

[ Mpouue Gubnuotexn

HazgaHue

ig*.i\pxmsmposaﬂwe

g;i_,*,ﬂ,aTa WEpEMA

I Nunammueckae npeofipasosaHue
@Kommy’rauma AGHHBIX
ig*.ﬂormqecme

g;ir*_l"lormqecxoe npeobpasoeaHue
T arematuneckue
g;%*Ot’Ju.LECMCTEMHble

iﬁl’lepe,ﬂ,aqa NacnopTa NEPeEMEHH..
B Meuathee AOKYMEHTEI
i@l’lpeoﬁpamsaﬂme NepeMeHHOR
S;E,*I'Ipomxon HART

ig*PanTa C MNPHEHAKAMM CHIHANM, .
B pacuer konmuecrea HediTenpog, .
o pacuer pacxoia rasa
@Cpaaﬁeme NepemeHHbIX
ig*CTpDKM

@Taﬁmepbl

S,E,*)’cTapeau.lme DyYHELMMH

ig*)"qﬂ npupoaHoro rasa (TOCT o,
g;%*)’uﬂ'rennosoﬁ IHEPIMM
i@)"uﬂmnnopecypcoa (TOCT ce..
S;E,*'-ITEHME 15 Tahnmy HeAMHEeRHOL, .,

Koauuectso ..

o

Womam

OnucaHue

¥UET HedhTENPOAYKTOE Ha OCHoBe aaropuTmoe FOCT..

PaboTa co ctpokamm

BrfinuoTeka yoTapesLn: dyHKLWA
¥qer npupogHoro raza (TOCT cepum 858620

¥aet Tenaopecypcoe (TOCT cepuu 8.586.2)

Cosgate bubnnoTery

PucyHok 6.4.1 — Co3paaHune onncaHusa 6ubnuotekn
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B nosiBuBLLEMCH ANANOrOBOM OKHE HY>XHO HAaCTPOUTb CBOMCTBA OnMcaHusa bGubnmoTtekun (pucyHok 6.4.2).

[N Ceoiictea GuBanoTern

HazeaHue |M-:|;| BUE AMOTEKS
P aiin |E:Amnyl i |
OrucaHue |M-:uﬂ BHAMMOTEK.S |
JalmTa Naponeta TononHUTENEHEIE NpHSHAKH
[] Fawmmume naponem CucTerHan GUOIMOTERa
Mapone
MNooTEEpHIEHHE

P alinkl © pEANMEALMARK DUHELLHEA

I OC Windows |m_|,||i|:u.u:|||

flna OC QN |

|
[ OC Linus | mylib. 0 | o

|

|

Ona "Otnagquea’’ |m_l,l|i|:u_u:||:ug.u:|||

Ornaera

PucyHok 6.4.2 — HoBas 6ubnuoTteka

OcTaBnsiem 3Ha4YeHUs1 CBOWCTB TakUMW, KaK Ha PUCYHKe 6.4.2, N «HaXXMMaeM Ha KHOMKY «OK».

6.4.4 CosgaHune onncaHnsa yHKUUK

Ha atom ware co3gagum onucaHue yHkumun. lNMepexoamm Ha Bknagky «bubnuoteku». B pepese
BblOuMpaem 6MGNUOTEKY, B KOTOPYK HYXHO [06aBuTb onucaHue ¢yHKumMn. Bbibupaem komaHgy
«lMpaBka\HoBas cyHKUUS...».

B nosisuBemMcsi okHe «CBoncTBa (*)yHKLWII/I» 3anonHsieM CBOWCTBA d.)yHKLWII/l, KaK noka3aHO Ha PUCyHKe
6.4.3.
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CeorcTEa QyHKLMN

ButinuoTera |MD::| AWANMOTER [JHormep anrotinoka

Haorep dyHE LM 1] Tun npueaszkn | Het b
HaseaHHe fyHELKM 1 |CHMM~3 | MepemeHHoe KONWYECTED BXROLOE
HazgaHue duHkwWM 2 |add_n | [ Neperentoe koaMyecTen BRIMOA0E

HazBaHWe 3KCAORTHRYEROE DUHK LA |h-1_I.J.-“-‘-.|:I|:I |

OrnucaHue CnoskeHWE BEWECTEEHHEIN YHCEN |

|BHD.ELbI EyCeoiictea.. i W t. |an-:o.u.b| EyCeolicTEa.. #77
Mz HazeaHue Tun Mo yrondaHuD M2 HazeaHue Tun
1 gpewd?  He sanaHo

2w BEW3Z  HE 33ndHo

Orwaeria

PucyHok 6.4.3 — ConcTBa yHKL MM

Ha atom onucaHne dyHKumm cosgaHo. CoxpaHaem onucaHue 6ubnuoTtekn, ans atoro Bblibupaem
koMmaHgy «®ann\CoxpaHUTb BCe».

6.4.5 Wcnonb3oBaHne yHKLMM B TEXHONOMMYECKOW NporpaMmme

YTo0bl ncnonb3oBaTtb CO34aHHYI0 PYHKLMIO B TEXHOMOMMYECKOW NporpaMmme creayer:

1 CkonupoBaTb onucaHuwe cosgaHHon 6ubnuotekn — dannbl mylib.kli/mylib.kls — B nanky
«c:\ProgramData\SPC KRUG\Krug2000\», dann mylib.dll B nanky c:\Program Files
(x86)\Krug2000\Bin\.

2 3anyctutb MHTerpmpoBaHHyto cpeny paspabotkm (MCP) KPYTOJ1

3 Coszpatb nporpammy OBl n pasmectutb B Nporpamme TOSbKO YTO CO34aHHY (OYHKUMIO (PUCYHOK
6.4.4).
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Crvcok gy HELWA

BHanMoTerM P YHKLMH

~ add_n

ApHHEMPOEaHME
D aTa 1 Bpema

Mran H azHaueHKHe

HuHaruyeckoe NnpeodpasoBaHKHe ~dd n
F.akdrayT ama aaHHER .
Noruyeckue

Norvyeckoe npeofpasoBaHie
M aTerariyeckie

Cno#eHHe BElWLECTEEHHER YHCEN
Cyrirda CNo#EHHE BEIWECTEEHHER YUCE

Moa BHGaMoTera

OfwecHcTEMHEE

MNepenaya NacnopTa NepereHHoMN
MNpeotpasoeaHue NeperEHHON
MNporokon HART

FatoTa ¢ NPM3HAKAMH CUMHANMS ALK
Pacuer kouyecTEa HedTENpOLYKT OB
Pacuer pacxona rasa

CpagHEHME NEPErMEHHEIX

T alirepel

YeTapeEwme fuyHKLMA

Hyer npupogHoro rasa [[OCT cepum |
YuyeT TennoBoli aHeprim

HyeT TENNOEOH 3HEQMAM W < =

koA GuEnHoTera Horiep anrofnok.a: F.oiMyecTED AONDAHHTENBHER BEXO0OE;

[[] Nokasars THAMSUPOE aHHEIE SYHKLM

OF. | OTrieHa |

PucyHok 6.4.4 — Cnncok pyHKumn

MocTtaBuTb PyHKUUIO Ha cxemy (pUCYHOK 6.4.5).

PucyHok 6.4.5 - OnemeHT ®B[1 — dyHKUMA «add_n»
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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 BNSETCA pasmeLleHne NCNONHAEMbIX NPorpamMmm 1 Mx Nopsaok.

7.1 Cuctema peanbHOro BpeMeHu KOHTponnepa

Onsa BbinonHeHus nporpamm Mone3osatens (Mpll) B Cucteme peanbHOro BpeMeHu KOHTposnepa
(CPBK) Heobxogumo:

e 3anucaTb NnporpaMmmMbl B KOHTpONnep
o CdopmuposaTtb cnncok ncnonHsemboix B CPBK nporpamm — cann programs.Ist.

3anucb nporpamm [Nonb3oBaTtensi B KOHTPOMEp BbINOMHSAETCS C MOMOLLBIO  creumnanbHbIX
nporpamm. Hanpumep, onsi ceTeBON BepCcuM KOHTponnepa — ¢ NOMOLLb0 nporpammbl «CTaHuus
NHXUHUPUHIa».

Cnuncok nporpamm Nonb3oBaTens, BbINOMHAEMbIX B CUCTEME pearnibHOro BpEMEHMW KOHTponnepa —
dann programs.lst — gormkeH HaxoguTbcsa B nogampektopun /IGSW/PRG koHTponnepa.

®annbl pll ¢ pacwuvpeHnem .out [OmMKHbI pacnonaratecs B nogaupektopun /GSW/PRG
dannoBor cuCTeMbl KOHTpoOSSepa.

PaccmoTtpum dopmupoBaHue harina programs.Ist ana cnegytowen CTpyKTypbl NnpoekTa (NpoekT
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, «[poekt 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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PucyHok 7.1.2 — NMpoekt CPBK_1 8 MICP KPYT'OJ1

Cnucok B dhaiine programs.Ist gormkeH cogepxaTb HAaMMEHOBaHUS MPOrpaMM, PacronoXeHHbIE B
crepytoLem nopsake:

SYS
PROG1
PROG2

MNMporpamma SYS — rnaBHas, obsA3aTenbHO nepBas B CNUCKe — BbINOMHAETCA Bcerga B
KaXA0M LIMKIe KOHTpornnepa.
M3 rmaBHON nporpammbl MOTyT BbI3blIBaTbCA NPOrpaMmsbl, CreayoLwme 3a Hen B cnucke (B AaHHOM
npumepe — PROG1 unu PROG2).
Bbi3oB nporpaMm ocyLLecTBNsAeTCs C NOMOLLbI0 (PyHKUMM «BbI3OB». B KayecTBe napametpa aTta
PYHKLUMS nonyyYaeT NopsaKoBbIA HOMEpP NpPorpaMmbl U3 cnvcka (dann programs.|st):

e BbI30B(1) — BbI30B Nporpammbl PROG1

e  BbI30B(2) — BbI30B nporpammbl PROG2.

7.2 Cpepa ucnonHeHus cTaHUUM onepaTopa

Onsa BbinonHeHusa nporpamm [Monb3oatensa (Mpll) B Cpege ucnonHeHust cTaHuuMy onepartopa
Heobxoanmo:
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e PasmecTntb ucnonHsemble nporpammbl lNMonb3oBatensa (cannbl ¢ pacwmpeHvem *.out) B
NnogavpeKkTopun, N3 KOTOPOM NPOMCXoauT 3arpyska ¢annoB 6asbl 4aHHbLIX CTaHLMK onepaTopa

o CdopmupoBaTb CNMCOK UCNOSTHAEMbIX Nporpamm B 6a3e gaHHbIX CTaHUuK onepaTopa.

e HacTtpoutb Bpems LuKna BbINONTHEHNS NporpamMm (MEPUoOgUYHOCTbL BbINOMNHEHMS). N3mepsaeTcs
B MunnncekyHgax. [lnanasoH sHaveHumi: ot 10 go 32000. 3HadeHne no ymonyanuto: 1000 mc.

e Hactpoutb % cBob6ogHOro BpemMeHu uukna (rapaHTMpoBaHHOE MUHUMArbHOE BPeMSA NPOCTOs
sgpa KPYTOJla). manasoH 3HadeHuii: ot 0 go 50. 3HayeHune no ymonyanuio: 10 %.

HacTtpownka BbinonHeHus lMNpll ctaHumn onepaTtopa ocyulectBnsieTcs B [eHepaTope 6a3bl AaHHbIX
(onucanne npuBepeHo B kHure «MopgynbHas wuHTerpupoBaHHad SCADA KPYI-2000. Cpepa
pa3paboTku. "eHepaTop 0asbl JaHHbIX» B pasgene «l"eHepaTop 6asbl
AaHHbIX\Cnctema\O6LecncTeMHbIE HACTPONKM»).

OKHO KOHUryprpOBaHWsi CMCKa NporpaMMm nokasaHo Ha pUCyHke 7.2.1

1 Tenepatop B — O *

Maiin  MNomowe

OBHAQ @ -
OfbekTel il Cuctema X - g
—EEE O&erTel [C:hprojectidb_common. dat] Otwwe  Mapaterpe MC NonoaHHTensHo 3‘
1[5 Crosapu 2
=] CucTera
H-dih AfioHeHTE! Aapo KPYrONa
""" M Kanans LMk BEINDAHEHKA MPOrPatdtd, MC 1000
----- I Kopperuus spemeni 5 ot
_____ I an-ofmien % CHEOGOAHOMD BREMEHM UWK.AS

----- D ApRHEHEIE HIKOMMTEAW
----- [ TIEHATHBIE OKYMEHTBI
----- 'ﬁ Onmcarens NpoTokona Horep Wram nporpararae
= Nepementiie + 1
----- ¥ Broanan aHanorosan ]
----- ] AHanorosan eerogHas 2 progl
----- [G] Broanan auckperHan 3
----- [@] Ouckpertan ebwogtan
----- ‘ FB CocTaeHan
----- 1B Ynakosra AMCKPETHBIX NEPEMEHHEX
=[] Camonucuel
-] Basosble caMoniclel
[ CofbmuiHbIE CaMONMCLED
[ MNpoussoaHelE camonMouel

£ KaHansHbie camonmcus!
G5 MonbsoBatentokue WHTEpBans!
MpoTokon cofem9iE
A MHHKCT paTOp

= PYHELMM W MPYNMEl GOCTYNS
Ay HocTyn K cruckam aTpuByTS

OKHO BRIBDAT  COMCok owMbok

Jarpyska 06 LEKTOE

PucyHok 7.2.1 - dopmupoBaHume cnvcka nporpamm Nonb3osatens

@BHMMAHME!!!

B Cpepe wvcnonHeHus nporpammbl [lonb3oBatenst BbiMNOMHATCA UUKIUYecku. Lukn
BKJll0YaeT BbINOSIHEHME TMporpaMMm B TOW MNocCsfieaoBaTesibHOCTM M C TeM LMUKIOM
(nepnogom), KOTOpbI YKasaH B HacTpoikax eHeparopa 6asbl AaHHbIX (HanpuMep, CNUCOK
Ha pucyHKke 7.2.1 onpegensieT crneaylollyilo nocnegoBarefibHOCTb BbliMOMHEHUs: uukn 1 —
sys, progl, prog2; umkn 2 — sys, progl, prog2 v Tak ganee).

Mexay OKOHYaHMEeM BbINOMIHEHWUSI MOCNegHen nporpamMmbl B TEKYLWIEM UWKINe M Hayvanom
BbINOSIHEHWNSI NEPBOK NPOrpaMMbl CreayloLero Lmkna rapaHTMpoBaHHO obecneuynmBaeTcs Bpemsi
npoctos agpa KPYIOlla, paBHoro % cBoG0AHOro BpeMeHM OT LuKna.
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