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OB 3TOW KHUTE

BrnbnnoteyHble dyHKUMM TexHonormdeckoro ssbika KPYIOJ1 obecneunBaioT addekTuBHOE
pelleHne MHOrMX 3ajay aBToMaTu3aumm npoM3BOACTBA WM yveTa pPecypcoB, TakuxX Kak
NpoTMBOABapuHble  3awWnTbl U ONOKMPOBKKW, YyrpaBneHWe 3adBWXKKaMW, Hacocamu U
anekTpoobopygoBaHueM, yyeT HapaboTkn O0BOpyAOBaHWUS, TEXHUYECKUA WU KOMMEPYECKUA yyeT
3HeproHocuTenen N TennoBon AHEPrnn.

HaHHasa kHura copepxut onucaHne 6mubnuotekn dyHkumi KPYTOJ1. OnncaHme CTpykTypupoBaHO
no obracTn npuMmeHeHns pyHKUnn n Nnatgopme cpedpbl ncnonHeHus KPYIOJl.

CTpyKkTypa KHUIv npuBeaeHa B Tabnuvue 1.
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«YCTAPEBLUUE» ®YHKLUU

PykoBogcTteo Nonb3oBaTtens
KP01.20111W-03.10-12.3.5

B paHHou kHure TepmuHbl « SCADA KPYT-2000», «Cuctema KPYT-2000» n «KPYT-2000» — CUHOHUMBI.
NHudopmauus, cogepxawiasicd B 4aHHOW KHUrE, HE MOXET rapaHTMpoBaTb abCOMTHYO TOYHOCTb U
MOMHOTY NPMBOAUMbBIX CBEAEHUN. OTO CBA3AHO C BO3MOXHBIMWU YESTOBEYECKMMU UITM TEXHUYECKUMU
owmnbkamn, [OOMNyWEHHbIMW B MNpouecce nogroToBkM uHGOpMauun, a Takke C NONUTUKON
coBepLueHcTBOBaHNA 1 pa3sutua SCADA KPYT-2000.

HM® «KPYI» He HeceT OTBETCTBEHHOCTU 3a BO3MOXHble OLUMOKK, CBA3aHHble C WCMNONb3OBaHWEM
AaHHOM MHopMaumu.

Hageemca, uto SCADA KPYI-2000 nossonut Bam ycnewHo paspabaTbiBaTb M 3KCnnyaTUMpoBaTb
CUCTEMbI KOHTPONSA U yNpaBfieHus.

C yBaxeHuem,
HMN® «KPYTM».
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BBEOEHUE
B.1. UHcTannauna bubnuortekn pyHkuum asbika KPYTrOJl

B.1.1 YkasaHus no nHctannauumn bubnmnotekn dyHkumi sisbika KPYTOJ1

1 bBwubnuoteka dyHkunn gasbika KPYIOJ1 (nanee bubnuoteka) noctaBnsieTcsa BMECTE CO
SCADA KPYT-2000 1 gna nonHodyHKUNOHaneHom paboTbl TpebyeT 3NeKTPOHHbIN KITHou.

Ans nHcTannsauumn bubnuoTtekn MNonb3oBaTenb AOMKEH UMETL NpaBa agMUHMUCTPaTOpa.
Mepepn yctaHoBkoW BMbnmoTekn 3akporTe Bce paboTaroLine nporpammbl.
Ecnu Bbl ycTaHaBnuBanu npeabiayLuyto Bepcuto bubnuotekun, To yganure ee.

Ecnn B npouecce yctaHoBKM Bbl xoTuTe npepBaTb WHCTaNMSUMIO, HaXMUTE KHOMKY
«OTmeHa». B nosBuBLUIEMCA OKHE WMHCTaANnATop cnpocut Bac, genctsutenbHo nv Bebl
XOTUTE MpepBaTb YCTAaHOBKY. Bbl MOXeTe HaxaTb KHOMKY «[a» 1 BbINTU U3 MHCTannaTopa
UNn HaXxkaTb KHOMKY «HeT» n BepHyTbCA K NpoLeccy MHCTaNmMsaULmm.

a b wN

6 B okHax MHCTannsTopa MOXeT NpuUcyTCTBOBaTb KHomka «<<Hasag», npu HaxaTum Ha
KoTopyto Bbl MoxeTe BepHyTbCsi B npeablayliee OkKHO. [aHHasi BO3MOXHOCTb MOXEeT
NpUroanTbCs, ecrnv Bbl 3axoTUTe N3MEHUTb HAaCTPOWKK, BblibpaHHble B NpeablayLLInX OKHaX.

lMpumeyaHnue : [na KoppeKkTHOM paboTbl Bubnuotekn yHKUMA U BCeX €€ KOMMOHEHTOB
Heob6xoaumo, 4ToObl €€ yCTaHOBKa BbINOMHANACb Bcerga nocne 3aBeplUeHUss YCTaHOBKU
WHTErpupoBaHHoW cpedbl paspabotkm KPYTOJT (MCP). Takke ecnn BbINOfIHEHA
nepeyctaHoeka ICP, To n HeobxoomMmo nepeyctaHoBUTb (yAanuTb paHee yCTaHOBIEHHYIO
Bepcuto bubnumoTtekn 1 yctaHoBUTbL HOBYHO) BuUbnunoteky dyHKUMIA.

@Bﬂumaﬂme!

HOaHHan Bepcus bBubnuotekn dyHkuun KPYIOJl npepgHasHavyeHa p[ns yCTaHOBKUM M
COBMECTHOM paboTbl ¢ MHTerpupoBaHHoMn cpenoun paspadbotku KPYIOJ1 Bepcuu 2.4 u Bbiwe
m SCADA KPYT-2000 Bepcum 4.x.

YcraHoBka Bubnuotekn ¢yHKLUMA coBMecTHO ¢ pabotarowmm sgpom KPYIOJ1 He
ponyckaetcs.

B.1.2. lMopsagok nHctannsaumm

LWar 1. Hayano nHcTannauuu

@Buumaﬂue!

Ona paboTbl MHCTannATopa Heo6XoAMM YCTaHOBMEHHbIM Ha kKomnbkTep Microsoft
Windows Installer Bepcuu 3.0 u BbIiwwe.

Ecnu Ha komnbloTepe BKMOYEH KOHTPOnb yyeTHbix 3anucekin (UAC), Heobxoammo 3anyckatb
NMHcTannaTop bubnmoTtekn PyHKUUM OT UMEHM agMUHUCTPATOpA.

[ns yctaHoBku Brnbnuotekn dyHkumn s3bika KPYTOJ1 3anyctute Ha BbINOMHEHWE WHCTaNnAaTop
(pucyHok B.1) n cnegynte ero ykasaHusaMm.

BBEJEHUE B-1
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‘_ﬁl ¥cranoeka bubavoTteka Cynkuwid KPYTON 3.0

Bac npuBeTcTBYeT nporpaMmma
ycTaHOBKM bubnmnoreka ®yHKUMA
KPYIon 3.0

MporpamMMa YoTaHOBKK BbINONHKT YCTAHOBKY BUbnMoTera SyHKLMA
KPYIOM 3.0 Ha Baw komnetoTep, Haxmute “Janee” ana NpogomHeHa
WK "OTMEHE" ANA BBIX0OS M3 NPOrPEMMEl YCTAHOBKM,

| < Hazan “ lanee = I [ OTMeHa

PucyHok B.1 - OkHO nHcTannstopa bubnmnotekn

Llar 2. JIuueH3noHHOe cornaiieHme

[na npoOormkeHnss YCTaHOBKM BHUMATENbHO MpoyuTanTe NUueH3MoHHoe cornaiwleHue. Ecnn Bebl
cornacHbl C YCroBMsIMU COrNaLleHns, HaXxkMuTe KHOMKY «51 cornaceH» (pMcyHok B.2).

B-2 BBEJIEHUE
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r o
i’{‘;‘ ¥Ycranoeka BrbanoTeka Cynkymia KPYTON 3.0 ﬁ
NMHUEHSHOHHOE COrnaliene (\
MosanyAcTa, BHAMaTENBHO NPOMMTEATE MMUEHIWOHHOE COrNalleHne: _ w;,r)

1
!

JIMUEHZWOHHOE COIMMALIEHWE o

m

BAMHO! MPOYNTANTE BHUMATENILHO!

HacToAwWmMA OoKyMEHT ABMAETCA COrNaleHwem Mexdy Bamwu (dusndeckum wnn
HPMOWMYECKMM nuuomM), ganee "MONL30OBATEMLE" v ObwecTeoM C OrpaHMYeHHOM
OTEETCTEEHHOCTBH HayuHo-MNpowzBodcTEEHHOR MupMmoid "KPYT", nanee "GAPMA",

BHUMMAHMWE!

BOCNOMNB20BABLINCE MPOrPAMMHBEIM  OBECTIEMEHWMEM, KAK OMNPEOENEHHO
HWxE, BB TEM CAMBIM MNPUHMMAETE HA CEBA YCNOBWMA HACTOALWIEMO
COMALIEHIA.

3TOT A0KYMEHT - J§MWUEH3WMOHHOE corfawedHwe ob  WCNoNb20BaHMKM, a3 He
cornawedne o npogaxe. OMPMA  npoponmxasT  ocCTaBaThCA BAafdenblem
skzeMnaApa MporpammHoro obecnedeHwd. HacToAWWA WHCTanAAUWMOHHBIA NakeT
coAepxuT MporpammHoe obecnedeHwe (NPOrpaMMHBIA KOMONEKC W BX0AALUWE B
ero cocTae nobble rpadwdeckne wzobpameHwa, doTorpaduK, aHWMALUKWMOHHbLIE,
ayauo- W BWOS0ZANWCK, TEKCT W Mp.) M CBAZaHHYH C HUM JokyMeHTauuw B -

< Hazap ][ A cornaceH ] [ OTmMeHa

PucyHok B.2 — OkHO «JTnLeH3MOHHOEe cornalleHmne»

LWar 4. Bbibop nyTH yCTaHOBKM U yCTaHaBNMBaeMbIX KOMMNOHEHTOB
B okHe «BbI6Op NyTU yCTaHOBKWU» yKka3aH NyTb YCTAHOBKM NO yMOMYaHWIo (pUCyHOK B.3).

[Ns NPOAOIMKEHNs1 HAXXMUTE Ha KHOMNKY «[anee>>».

BBEJEHUE B-3
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ﬁ' ¥Ycranoeka Brbanoteka Cynkymia KPYTON 3.0

BuiGopouHan yCcTaHoOBKA.

BriDEpMTE NApaMETPEI YCTAHOBKM KOMNOHEHTOE NPOrpaMMel.

U.l,EnKEﬁTE Mo MKOHKSM B AepeBEe KOMNOHEHTOE, OANA Toro yTobkl M3MEHMTE Nocob YCTaHOBKH OTAENEHBIX
KOMMNOHEHTOE.

------- = ~ | BubnKoTerK ANA CTaHUMM onepaTopa

bl (=) - | CHCTEMHBIE YHKLIK
DYHKUMK Y4ETa pacxoia rasa
DYHKLMK yHETE packoaa TENNORECYPCD
DYHKLAK yHETE TENNOPECYPCOB M Mrasa r
DYHKLMM PACHETE KONWYECTES HedTenE

ﬂJ'IFl YCTaHOBKH KOMMNOHEHT 3

2KB Ha HECTHOM AWCKE,

1| 1] [ b

BubnuoTeka dyHri KPYIOn

Heofxoamumo 2736K0 Ha #ecTKoM
avcke, BeibpaHo 113 1 4acTei,
Ana ux ycTaHoskK HeobxogmmMa

PasMeLLEH1E: C:'Program Files (x36)rug20007%
300...

o)

Chpoc ] [ Jicrm ] [ < Hazan ][ lanee = ] [ OTMeHa ]

PucyHok B.3 - OkHo BblIGOpa NyT U KOMMNOHEHTOB YCTaHOBKU

Mpy BbiGOpe O4HOro M3 KOMMOHEHTOB Aflst YCTAHOBKM B NPaBOM YacTu guanora oTobpaxaeTtcs

onncaHmne n HasHavyeHune Bbl6paHHOFO KOMIOHEHTA.

OnuncaHune n HasHavyeHne KOMMOHEHTOB NpmuBeaeHo B Tabnuue B.1.

Tabnuua B.1

B-4
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HanmeHoBaHne KOMMOHEHTA

OnucaHue

BubnuoTteku ana CtaHuum oneparopa

Bubnnotekun dyHkumn a3bika KPYITOJ gns
BbINONHEHMst Ha CTaHuuK onepaTopa.
WcnonbaytoTcsa Tak ke npu otnagke MNpll 8 UICP
KPYT'OJ1 v ana TpaHcnsumm Mpll nog nnatdopmbl
CPBK.

CuctemHble pyHKUMM

CucTtemMHble pyHKUMM anst CTaHuum onepartopa

DyHKUMM y4éTa pacxoda rasa

®yHKuMKM y4éTa pacxoga rasa ans CtaHuum
onepaTopa

DYHKUMM y4€Ta pacxoda TENNIOPECYPCOB

dyHKUMM y4E€Ta pacxoda TENNOPECYPCOB ANis
CtaHuuu onepaTopa

dyHKUMKM y4eTa TENNOPECYPCOB U rasa
no NOCT cepun 8.586.X-2005

®yHKUMKM y4eTa Tennopecypcos v rasa no NOCT
cepun 8.586.X-2005 gnsa CtaHuum onepartopa

DyYHKUMM pacyéTa KonnyecTaa
HedpTENPOAYKTOB

dyHKUMM pacdéTa konnyecTBa HeOTENPOOYKTOB B
pesepByapax

LWar 6. NoaTBepxaeHMe roTOBHOCTU K yCTaHOBKe

MNMocne BbIGOPA KOMMOHEHT AONS MPOAOIPKEHUS HaXMUTe Ha kHomky «[anee>>» u cnepyunte

yKaszaHusM nHcTannatopa (pucyHok B.4).

BBEJEHUE

B-5
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i’{‘;‘ ¥Ycranoeka Brbanoteka Cynkymia KPYTON 3.0

S

Bce roToBo K yCTaHOBKE

MporpaMmMa YCTaHOBKKM roToBa K BhINQNHEHWHD ONEpaLM.

Ha#muTe “¥CTaHoBMTE ™ 4Tobbl HEYETE YCTaHoBKY. Ecni Bbl XOTMTE NPOCMOTRETE MK M3MEHWTE NEPaAMETPEI
YCTEHOBKM, HamMiTe "Hazan ", [nA Beixoga M3 NporpaMMbl YoTEHOBKKM HawmuTe "OTMeHa".

Moxanyicra, 3aKpoiTe BCE NPWIOMEHHA NEePer YCTaHOBKOMH.

~

WPy

[ < Hazan ][‘)ﬂ'v:raHuE:HTb] [ OTHMEHE

PucyHok B.4 — Bcé rotoBo Anst yCTaHOBKM MPUITOXEHNS

LWar 7. 3aBepLueHne ycTaHOBKMU

Mocne HaxaTtua Ha KHornKy «FoToBO» (pUCyHOK B.5) ycTaHOBKa 3aBepluaeTcs.

BBEJIEHUE
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- '1
‘_ﬁ' ¥cranoeka BubavoTteka Cynkuwid KPYTON 3.0 u

3aBeplLueHMe NporpaMMbl YCTAHOBKHW
Bubnnoreka ®yHkuuin KPYIron 3.0

HaMuTe KHonKy “ToToBo™ ANA BRINOAE M3 NPOrpaMMel YCTEHOEKH,

< Hazan ToToBED OTMeHa

PucyHok B.5 - 3aBepLueHune yctaHoBkuM Brubnumotekn

B.2. «lMeperpy3ka» Bbi3oBa (pyHKLUN

HaunHaa ¢ bubnnotekn Bepcun 2.0, B a3bike KPYTOJ1 nosiBMNOCE MHOXECTBO (PYHKLMIN, KOTOpbIe
peanusyloT OOHY M Ty e Onepauuio , HO C pasnuyHbiMKM TUNnamu AaHHbliX. Hanpumep: Add_i8 —
cnoxeHuwe uenblix 86utoBbix uncesn, Add_il6 — cnoxeHune uenbix 16- 6utoBbix uncen, Add r32 —
CHNOX€EHWe BeLLecTBeHHbIX 32- BUTOBbIX Yncen U T. A.

DyHKUMIO, KOTOpas peanuayeT onepaTtop BbIMMCIEHUS BblpaKEHUN ANs KOHKPETHbIX TUMOB
JaHHblX, 6yaeM HasblBaTb munusupogaHHou (Hanpumep, Add_i8).

Ans cobniogeHnsa yHUKanbHOCTU MMEH dyHKUMM B a3blike KPYIOJl npuHATO cornaiueHue, 4To
MMeHa TUNU3MPOBAaHHBIX (PYHKUMM ByayT MMeTb CyddUKC, COOTBETCTBYIOLMA TUMY OAHHBLIX, C
KoTopbiM paboTaeT pyHkuns. Cydpdpunkcy cCoOoTBETCTBYET CUHTAKCUC:

_<TWN AaHHbIX> <pa3mMep AaHHbIX>

Tabnuua cooTBeTCTBUA TUMOB AaHHbLIX 1 CydhdUKCOB NpUBEAEHA HUXKE.

BBEJEHUE B-7
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Tun gaHHbIX Cyd dumkci Cydhdumkc?2
Bew32 _r32 _B32
Beui64 _red _B64
Llen8 _i8 _u8
Llen16 _i16 _ul16
Len32 132 _u32
@ BHUMAHMUE!!!

Ucnonb3oBaHMe TUNU3MPOBaHHbIX hyHKUMI pa3pelwieHo ansa nnatcgopm CPBK, HaunMHas
c Bepcum 8.0, u cpeabl ucnonHeHua KPYIOJl, HaunMHas c Bepcun 2.2,

Ona ynobcTBa nonb3oBartens B UHTerpupoBaHHon cpefe a3bika KPYIOJ1 paspabotaH mexaHusm
«repezpysKku» ebl3o8a mMunu3uposaHHbix yHkyul. CyTb 9TOr0 MexaHm3Ma 3akro4aeTcsd B TOM,
yTo [Nonb3oBaTenb MOXET AN Bbi30Ba onepaTopa BbIYMCIEHUS BbIPaXXEHUIN yKa3aTb 0606weHHoe
ums (6e3 cydpdmkca) pyHKLMM 1 onepaHabl Tpebyemoro Tuna. Hanpumep, 4na CrnoxeHnsa Lenbix
yncen — Add (5, 2), ansa crnoxeHus BellecTBeHHbIX — Add (2.5, 1.2).

B npouecce TpaHcnsaumMm nporpaMmmbl Ha OCHOBaHUM UMEHWU (PYHKLIMM, TUMOB BXOAHbIX NapaMeTpoB
N NX KONMYecTBa TPAHCNATOP peluaeT, Kakyt (PYHKLUMIO KOHKPETHO Bbi3BaTb, W MOACTaBMSET B
NCNONHSAEMbIN KO BbI30B COOTBETCTBYHOLLEN TUMM3NPOBAHHON (OYHKLMN.

B cnyyae, ecnu TpaHCNATOP He CMOXET HaWTU COOTBETCTBYIOLLYIO TUNU3UPOBAHHYH (OYHKLMIO,
OyaeT BblaaHo coobuweHne 06 ownbke 1 ncnonHaembl kog He GyaeT chopMmnpPOBaH.

@ BHUMAHUE!!!

MexaHu3M neperpysku Bbi3oBa paboTaeT TONbKO ANA TUNU3UPOBaHHbIX (hyHKLUM,
KOTOpble UMEIOT:

° OpanHakoBble 00600LEeHHbIe NMeHa
¢  OpauHakoBOe KONMMYecTBO BXOAHbIX NapamMeTpoB
) OpavHaKoBbIN TUN BXOAHbLIX NapamMeTpoB.

[Mpymepbl Bbi3oBa MYHKLUNK Ha A3bike CT:

nu1 = Add(1,1) :C UcCrnorb3oBaHNEM MexaHn3ma neperpysku Bobi3osa
ne1 = Cnox(1.1, 2.2) :C MCMOSIb30BaHNEM MEXaHU3Ma Neperpyskn Bbi3oBa
ny1 = Add_u16(1,1) :6e3 ncnonb3oBaHNemM MexaHu3Ma neperpysku Bbi3oBa

ne1 = Cnox_B32(1.1, 2.2) :6e3 ncnonb3oBaHNEM MexaHn3Ma neperpysku Bbi3oBa

B qasbike B[] BxoAHble KOHTaKTbl «neperpyxaemon» QyHkumMmM OyayT oTobpaxarbecs, Kak
KOHTaKTbl, OTMEYEHHbIEe 3BE304YKON — KOHTAKTbl HeonpeaenéHHoro Tuna (pucyHok B.6):

PucyHok B.6 — NMprmep Bbi3oBa «neperpyxaemomn» pyHKUnn Ha a3bike OB/
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B.3. ®YHKLMU C NnepeMeHHbIM YMCIIOM NapaMeTPOoB U «ycTapeBLIMe» (PyHKLUU

Ona nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenus KPYIOJ1, HaynHas ¢ Bepcumn
2.2, HekoTopble PYHKUUM BMBNMOTEKM MOMYyYnnn BO3MOXHOCTb Bbi30Ba C NEPEMEHHBLIM YUCIIOM
napameTpoB (BxodoB). Hanpumep, norndeckaa dyHkumss «M» moxeT Bbi3biBaTbCA C 2, 3, 4 ©
APYrMM KONM4ecTBoM BXoAoB. CUMHTaKCMC BbI30Ba (PYHKLMM CNeayOLNIA:

Y = U(X1, X2[,X3, ... ,Xn])
Onsa nnatdopm CPBK, Huxe Bepcun 8.0, n cpeabl ncnonHenusa KPYIOJ1, Huxe Bepcumn 2.2, Takomn

BO3MOXHOCTWU HeT. [ns BbIMNOMHEHUSA BbIMUCNEHUA UCMONbL3YIOTCA PYHKUUU C (PUKCUPOBAHHBIM
yucnom napameTpos. Hanpumep, «N2», «M3» n gpyrue.

[na coxpaHeHnss NpMeMCTBEHHOCTUN C npoekTamu paHHux Bepcun MCP KPYTOJl gns nnatdgopm
CPBK, HauvHas c Bepcum 8.0, n cpegbl ucnonHewms KPYTOJl, HauvHas c Bepcumn 2.2,
noagepXunBaeT BbINOSTHEHNE (PYHKUMIA C (PUKCUPOBAHHBLIM YUCNIOM MapamMeTpoB, HO «CYUTaeT MX
yCTapeBLMU».

Moatomy npu BbIGope Ans paspaboTku nporpammbl nnatgopmel CPBK, HaunHasa ¢ Bepcun 8.0, 1
cpeabl ucnonHenus KPYTOJ1, HaunHas ¢ Bepcun 2.2, pyHKUMU C (PUKCUPOBAHHBLIM YMCIIOM
napameTpoMm 6yayT pacnonaratbcs B pasgene 6ubnuotekn «YcrtapeBwme pyHKUUU» (PUCYHOK

B.7).
BuBnHoTEKK PYHKELMM
‘HE
ARXUEMPOESHME
Data W speta M= | HazHauyeHHe
HuHaMKHYeckoe NpeoBpasoEaHHE G FucTepeauc "Bonbwe”
EDOT:‘?;:SAH; AGHHpR A MucTepesuc "MeHswe"
MNorvuyeckoe NpeoSpasoEaHKE s g G T e
M rer B S 3an JanazakEaHue
OBWECHET BMHEIE 3r|5 Januce B 3a0aHHEIRA IflT NepeMerHOR Lenoro hopMara
Mepenadya nacnopTa NEpEMEHHOL 2 fMorkueckoe k" s 2x spryreHTos
Mpe0Epas0BaHWE NEpEMEHHOR 3 Norueckoe "M" oA 3% aprymMeHToE
FagoTa cnpuaHakary CHrHanK 2 auMu g Norvueckoe "M" ond 4« aprymeqTos
CpagHeHHe NepeMeHHbX WA Norvyeckoe "KI" ona b aprymeqToe
Tafmepe 1B Norvdeckoe "K" Ana B-x aprymMeHTos
HoTapeslHe fyHELMM HE4 LlentiiE aHanoroeelid NogWToBkE "M" Ang 4-x apryMeHToB
HueT npupogHoro raza (TOCT cepun 8.586% WU Norugeckoe "KNM" ona 2-< aprymedTos
Huer rennopecypcoe (TOCT capuu 8.586.%) PhK; Norvueckoe "M 0ns 3% apryMeHTos

PucyHok B.7 — Pasgen 6ubnunotekn «YctapesLlume yHKUMN»

Mpn BLIGOpe ana paspaboTku nporpammbl nnatgopmbl CPBK, Hwxe Bepcumn 8.0, u cpeabl
ncrnonHexHnst KPYTOJl, Hmxke Bepcumn 2.2, dyHKUMN C (OUKCMPOBaHHBbIM YMCIIOM napameTpom OyayT
pacrnonaTtbCa B pasgene 6ubnuotekn, COOTBETCTBYHOLUMMY Ha3HayvyeHuo dyHKuun. Hanpumep,
dyHkumna «2» BygeT pacnonatbca B pasgene «Jlornyeckme» (pucyHok B.8).

Cnvcok hyHRLMA

BudnuoTeku PUHKLMIA

r—

ALXMEWPOESHKE
Hatau spera lATra5 | HazHayeHue
HiHaM1Yeckoe NnpeoSpas0BaHHEe Tal MOOTEEpKAEHHE NOrUUecKob 1"

141

Noruyeckoe "l1"
MNorvueckoe NpeoBpasoEaHWE
bartemaTvueckie
DEwWecHCTEMHEIE

Norvueckoe A" ong : PryHEeHToE
113 Norvdyeckoe "I1" ona 3=x apryMeHToE
Mepenada NacnopTa NepeMeHHOE 114 Norvueckoe "H" ona 4-x apryMeHToE

PucyHok B.8 — Pasgen 6ubnuotekn «Jlornueckne»
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B.4. MpuBaska pyHKUMK K nnatcgpopmam

MpuBA3KY yHKUMIA K nnaTtpopMam MOXHO NOCMOTpeTb ¢ noMmowbio «brubnunotekaps KPYIOllay.
Ons 3anycka «bubnuotekaps KPYIOJlla» cnegyeT HaxaTb Ha KHOMKy «[lyck» u BblbpaTb B
CUCTEMHOM MeHI NYHKT «Cuctema KPYI-2000/UHTepdenc bubnuotekapsi» (pucyHok B.4.1)

B cucrena kpyr - 2000

B Bepuduxatop b1

m leHepaTop 6ask AaHHEIX
& TEHEPATOP AWHAMUKN
e Ipaduyeckril nHTepdeic
WHrepdeiic GutiamoTekapa
WMCP KPYTON
Koncrpykrop nepapxm ofbexTos...

Kpyrngpo

Menemxep sanau

Q20D BE

MeHemkep noAb30EaTencid

PucyHok B.4.1 — Bbibop NHTepdperica bubnmnoTtekaps n3 meHto «Iyck»
Ans nepexoga k Tabnuuam NpuBA30K BbINOMHUTE CriegyroLime OeNCTBUS:
1. Bbibepute Bknagky «[lpuBA3KM» B NEBOW YacTW rNaBHOrO OkHa «bubnnoTtekaps
KPYIOnav,
2. pacnaxHuTe CAMCOK OMBNMOTEK (YHKUUA HaKaTUEM Ha KHOMKY «+», PacrofioXeHHYo
cnesa oT nanku «octynHble GubnuoTekny,
3. HaXMWUTE Ha KHOMKY «+», PacCrOfIOKEHHYK PSOOM C HY>XHOW OMOnmnotekon yHKUMK, W
BblbepuTe NyHKT «[prBA3Ka k nnatgopmey.
B pesynbrtate aTMx AENCTBUA B MpaBoOW 4acTu rnaBHOro okHa «bubnuotekaps KPYTOJla»
oTobpasuTtcs Tabnuua, cogepxawaa cBegeHUs O nNpuBs3ke OYHKUUA BblIOpaHHOW GMONMOTEKN K
nnatdgopme (pucyHok B.4.2).

U Gubmsrecape KEYTON o %
i Gain Mpaovs Dwg Mapone  Crpascs
S 2=1- 101 -] B

B, Enmorecn | B Gadne 5 Mpwomen | H 3
areen £ HENFE
2 i 2[5 =
< 2 EEHEE
H = G S 1
B} Deieiecnoe npeobpasossmne g 8 g § g HE 2
T2 Mpnses & anargapme 33 EIEIS &)%)
IR P i H i ; ; § g g
41 9B Norwuscome 2 E 33155
3 5 Normuscese npeofipassanme 5 E[E HHEEE |
4+ 2 Maresamuarcene g == == %= =
K ol 1
Dyt Jaril. - ]
Dy _TE35n_uTE) |- < |-
HE AEREMERROR Dby 1321 3an_u2)| o [ | |-
Mpatosan HART Dieby_r13Jan_n 22} o [ | |-
3 TP PaBors £ Rpaamaksbii CHAMBAKI 3L Doty Jon_ oA | v | v
4 T Pacuer vonmuecTea wedTenpogoron b perepryapan | |DILGSR Ca b b B Ed E A S B £ o 1 3 I 3 I B3
4+ 3 Paguer pacenas ravs DA es_n%i) v " 7l |
5 ¢ T C_EA{Th_oEA] v v vl |~
. FPun] || | | [ [ | ]2 ] ] <[] || |~
L #an_ 62 - |- < |-
e LA - |- < |-
o B} Yuer npepaansro s TOCT cepni BEDEX) T} Aol e =1 12+ =] 1=
FUET TEANGBOR SHEprH i EWr_e%2] - == =T 1=
4 T Wuer ernopecypoos TOCT ceprn 05063 Iri_rEd{Myr_ei2| v v v < |~
41 BB Hremmat o TaBMHL MEnHEAMOCTH
{2 Fipaums Bumsgrees
Foras

PucyHok B.4.2 — Tabnuua npmBasok yHKUMIA K nnatdopmam
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6 APXUBUPOBAHUE

6.1 YckopeHue gocTtyna K TpeHaam

HasHauyeHue
YCKOpSieT YUTeHME 3HAYEHWUN N3 TPEHO0B.

O6nactb npumMeHeHus

®PyHKUMKN yCKOPEHUS OOCTyNa K TpeHaam paboTalT TOMbKO MpU YTEHMU U3 TPEHAOB. YCKOpUTb
AOCTYN K TPeHAaM MOXHO TONbKo npu obpaboTke rpynnbl ToMeK U3 ogHoro nepa. Hanpumep, npu
obpaboTke rpynnbl ToYek Npyu GOPMNPOBAHUM CYTOUHOWN MU CMEHHOW BEAOMOCTMW.

PaccMOTpuMM Ha mpumepax crny4vau, B KOTOPbIX (PYHKLMM YCKOPEHWst OOCTyna K TpeHaam MoryT
AaTb CYLLECTBEHHbIV BbIUMPbILL B CKOPOCTW.

Mpumep 1. O6paboTka rpynnbl TO4EK OGHOMO Nepa.

: Camonucel, 1 —4yacoBon camonucedll.
: Mepo 1 — no atomy nepy TpebyeTca NpoBecTn pacyeT
: TpebyeTtca obpaboTaTb TOUKMU 3a UCTEKLLNE CYTKMU.

Mpoueaypa npumep 1
Havano

. nOﬂ,FOTaBJ'IVIBaeM TpeHAabl K CYNTbIBAHUIO
: Yutaem TouUKM 3a npenbiaywmne CyTkum
nrTp1(1,1,1,1)

nul=1

nB1=0

Ona k1[1...24]
{

Ecnn nu1=1

nB1=41Tp(1,1,1,nu1):YMTaem nepByI0 TOUKY B NpOLUEALUNX CYTKaX

}

nHadve

{
nB4=4T1Tp(1,1,1,nu1)
neB1=nB1+nB4 : CyMmMmunpyem To4Kku

nul=nul+1
}

Bbixop
KoHeL

B aTtom npumepe nepen npoBefeHMEM paccyeTa TOYKM nepa CHMTLIBAKOTCA BO BHYTPEHHIOK
obnactb namsatn dyHkumen MrTp1, nocrne 4vero dyHkumen YTTp cunTbiBalOT HEOOXOAUMbIE
Toukn. Tak Kak pmanyeckm c cepBepa TOYKM Mepa CUMTHLIBAKOTCS 3a OAMH 3anpoc BMECTO

OYHKIIUN APXUBUPOBAHUSA 6-1
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HEeCKONbKMX, TO Mofly4aeM criegyroLlime npenMyLecTBa OT UCMONb30BaHMS OYHKLMIA YCKOPEHUS
AOCTyna K TpeHaam:

e YckopsieTca goctyn K TpeHgam. Kaxgoe obpawieHune kK cepepy 6asbl gaHHbIX Tpebyer
BPEMEHMW, B 3TOM MpMMepe AN KaXOoro nepa BbINOMHAETCS oAHO obpalleHne Ha YTeHne
BCEX TOYEK 3a UCTEKLLME CYTKN BMECTO OAHOro 0bpaLLeHns OIS YTEHUSA KaXKA0M TOYKMN.

e YMeHbluaeTcs Harpyska Ha cepBep 6asbl AaHHbIX. YMEHbLUEHME KONM4yecTBa 3anpocoB
CNocoGCTBYET YMEHbLLEHUIO Harpy3ku Ha cepeep 6a3sbl AaHHbIX.

Mpumep 2. O6paboTka TOUEK HECKONbKNX NEPLEB.

: Camonuceyn, 1 —vyacoBol camonucell

: Kaxxgoe nepo nokasbiBaeT pacxof rasa. Ectb Heckonbko Tpy6, No KOTOPbIM NOAaEeTCA ras.
: Heobxogumo noacymtaTb CyMMapHbI pacxo rasa 3a UCTEKLMIN Yac.

: TpebyeTcs, 4TObbl NEPbA UMENN NO BO3MOXHOCTW NOCNeaoBaTelbHO PacnosioXKeHHbIe

: HOMepa, Hanpumep 1,2,3,...

Mpoueaypa npumep_2
Hauano

: YnTaem ToYkM M3 NEPBOro camonuclia 13 nepbes ¢ 1 No 5 3a TekyLue cyTku
NrTp2(1,1,5,0,0)

(nu1,nu2,nu3)=stime()

nB1=4T1Tp(1,1,0,nu1) : Pacxopg rasa no nepsou Tpybe 3a npoLueaLumni yac
nB2=Y71Tp(1,2,0,nu1) : Pacxopg rasa no BTopon Tpybe 3a npolieamnn 4Yac
nB3=YT1Tp(1,3,0,nu1) : Pacxopg rasa no Tpetben Tpybe 3a npoweawmi 4yac
nB4=YT1Tp(1,4,0,nu1) : Pacxopg rasa no 4etBepTomn Tpybe 3a nNpoLleaLlmn vYac
nB5=YT1Tp(1,5,0,nu1) : Pacxopg rasa no natomn Tpybe 3a npoLleaLmn Yac

nB6=nB1+nB2+nB3+nB4+nB5. CymMMmMapHbI/ pacxo rasa 3a npoLleLllnn yac

Bbixop
KoHeun

B aTOoM npumepe n3 kaxgoro rnepa vmtaeTcsa No ogHom Todke. brnarogaps Tomy, 4To (pyHKUMS
MrTp2 ymeeT 3anpawmBaTb TOYKM Cpa3y M3 HECKOSIbKMX MepbeB, BCe Heobxogumblie Ans
pacyeTa To4ku 6bINn cuMTaHbl 3a 0gHO obpalleHne Kk cepepy 6a3bl JaHHbIX BMECTO MATH.

OYHKIINN APXUBUPOBAHUA
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6.2 3anucbB, WriteR32

HasHaueHune
3anucb 3Ha4YeHns BELLLECTBEHHOM NepemMeHHOoM B bann gaHHbix fdat.dat.

OTob6paxeHue
CT: oba:
ZammceB WriteR32
3anucbB(X1, X2) 76 16
. B3z B3
WriteR32(X1,X2)
BxogHble napameTpbl: X1(416), X2(832)

Noruka pa6oTbl hyHKLMN

X1 - agpec (o1 1 go 1024 ons koHTponnepa), B hanne gaHHbIX BELWECTBEHHOIO hopmaTa.
X2 - 3anucbiBaeMoe 3HayeHue.

dann ¢ gaHHbIMKU pacnonaraeTcs B kaTanore 6asbl AaHHbIX (4519 CTaHUUKM onepaTopa) unu B
katanore dat (ana KoHTponnepa).

Mpumep BbIzoBa (PyHKLUUU

CT: oba:
WriteR32
3anuceB(nu1,ne1) CJLITE] AL
E32] Nt

WriteR32(nu1,n81)

OYHKIIUN APXUBUPOBAHUSA
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6.3 3anucbJl, WriteB

HasHaueHue
3anncb 3Ha4YeHUs NIOrMYeckon nepemMeHHon B pann gaHHbix Idat.dat.

OTo6paxeHune
CT: oba:

3anucl1(X1,X2) Sarme]] Llﬁ;nteE-

m

=
(=7

WriteB(X1,X2)

BxogHble napameTpbl: X1(116), X2(n)

INNoruka pa6oTbl hyHKLMM

X1 - agpec (o1 1 o 1024 ana koHTponnepa), B panne gaHHbIX fiormdeckoro dopmara.
X2 - 3anucbiBaeMoe 3HavyeHue.

dann ¢ AaHHbIMKM pacnonaraeTca B kaTanore 6a3bl AaHHbIX (4NS CTaHuMM onepartopa) unu B
kaTanore dat (ansa KoHTponnepa).

Mpumep BbIzoBa (PyHKUUU

CT:

3anucwl1(nuy1,nn1)

WriteB(nu1,nn1)
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6.4 3anucbl, Writel16

HasHauyeHue

3anncb 3HaYeHus Lenon nepemeHHon B hann gaHHblx idat.dat

OToGpaxeHune
CT: B0
3anmcbL(X1, X2) jfgﬂﬂ?bﬂ uRTrEltellﬁ
LITE LL1F
Writel16(X1,X2)

BxogHble napameTpbl: X1(u16), X2(116)

JNNoruka pa6oTbl hyHKLMM

X1 - agpec (o1 1 go 1024 ons koHTponnepa), B hanne gaHHbIX Lenoro gopmara.

X2 - 3anucbiBaeMoe 3Ha4eHue.

daiin ¢ gaHHbIMK pacronaraeTcs B katanore 6asbl 4aHHbIX (ANS cTaHuMK onepaTopa) unm B

katanore dat (ansa KoHTponnepa).

Mpumep BbIzoBa PYHKLUN

CT:

oba:

3anucsli(nu, nu?2) q]ml ML

CLTE] A2 [L16

Writel16(nu1,nu2)

Writel16
L6

[7E]

g7 6] ML
T

OYHKIIUN APXUBUPOBAHUSA
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6.5

HasHayeHue

YteHuneB, ReadR32

UTeHune 3HauyeHuns BeLLEeCTBEHHOM NepeMeHHOoM 13 dharna gaHHblx fdat.dat.

OTo6paxeHune
CT: oba:
Y = UrenneB(X) el ReadfS2
NN CEE == W EEE
Y = ReadR32(X)

BxoaHble napameTpsbl: X(416)
BbixogHble napameTpsbl: Y(B32)

JNNoruka pa6oTbl hyHKLMM

BbixogHOMy napameTpy Y npucBaMBaeTCs BELLECTBEHHOE 3HayYeHue NepeMeHHON, HaxoasLencs
B (banne AaHHbIX BewecTBeHHOro dpopmarta no agpecy (ot 1 go 1024 gna koHTponnepa),

3alaHHOMY BXOAHbIM napameTpom X.

dann ¢ gaHHbIMKM OOMKEH pacnonaratbCs B Katanore 6asbl AaHHbIX (4Ns CTaHuum onepartopa)
unu B katanore dat (ansa KoHTponnepa).

Mpumep BbIzoBa PYyHKUUMN

CT:

oba:

ne1 = YteHneB(nuy1)

ne1 = ReadR32(nu1)

UrermeR

[LTE] [B33]

ITE] 72
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6.6 YreHuell, ReadB

HasHauyeHue

UTteHune 3HauyeHnsa normdeckomn nepemeHHon ua gavna gaHHoix ldat.dat.

OTo6paxeHune

CT:

oba:

Y = YreHunell(X)

Y = ReadB(X)

Urermell

ReadB

i [ == 5 [ =

BxogHble napameTpsbl: X(u16)
BbixogHble napameTpbl: Y (1)

JNNoruka pa6oTbl hyHKLMM

BbixogHomy napameTtpy Y npucBavMBaeTCs IOrM4eckoe 3HayeHue nepemMeHHOW, Haxogswencs B
danne AaHHbIX nornyeckoro dopmarta no agpecy (ot 1 go 1024 gnga KoHTposnnepa), 3agaHHOMY

BXOAHbIM NapaMeTpom X.

dain ¢ gaHHbLIMKM OOMMKEH pacnonaratbCs B katanore 6asbl JaHHbIX (N5 cTaHuMmM onepartopa)
unu B kaTtanore dat (4na KoHTponnepa).

Mpumep BbIzoBa PYyHKUUN

CT: oBba:
Urerme]l
nn1 = Yrenunell(nu1) TR0 Mo STk
nn1 = ReadB(nu1)
[ ReadB |
i T T = s [ 1] = ] R i T =
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6.7 YreHunell, Readl16

HasHauyeHue

UTeHune 3HauyeHuns Lenon nepeMeHHon M3 dpanna gaHHblx idat.dat

OTob6paxeHue

CT:

oba:

Y = Ytenuell(X)

Y = Readl16(X)

Urersel] Readllé

6] JU16E] CIL 6| [ 6K

[

BxogHble napameTpsbl: X(u16)
BbixogHble napameTpsbl: Y(116)

Noruka pa6oTbl hyHKLMN

BbixogHomy napameTpy Y npucBavBaeTca Lenoe 3HadeHue nepemMeHHoW, Haxoasuwencs B hanne
OaHHbIX uenoro dopmarta no agpecy (o1 1 go 1024 gna koHTponnepa), 3agaHHOMY BXOOHbIM

napameTpom X.

dann ¢ gaHHbIMM OOMKEH pacnonaratbCsi B Katanore 6asbl AaHHbIX (4Ns CTaHuuKM onepaTtopa)
unu B katanore dat (ansa KoHTponnepa).

Mpumep BbIzoBa PYyHKUUMN

CT:

ny1 = Yrenmell(nu1)

ny1 = Readl16(nu1)

I EI S

+—LTE] AL [LT6]

RICITE] AL [OT6

s I N =
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6.8 3nTp, WTrend

HasHavyeHue
3anucb TpeHaa.

OTob6paxeHue

CT:

3nTp(X1, X2, X3, X4, X5)

WTrend(X1, X2, X3, X4, X5)

BxogHble napameTpbl: X1(416), X2(116), X3(u16), X4(u16), X5(832)

OnucaHue
Ona nnatgopm CPBK niobbix Bepcuii AaHHasa oyHKUNA He NPUMEHSAETCS.

INNoruka pa6oTbl hyHKLMM

X1 — NopsaKOBLIN HOMEP camonucLa;

X2 - nopagKoBbIN HOMEp nepa B ykazaHHOM CaMomnucLe;

X3 — HoMep nHTepBana xpaHeHus OT TeKyLlero Hasag,;

X4 — nopsiaKoBbI HOMEP TOYKM 3anncu B MHTEpBare XpaHeHus;
X5 — 3anucbiBaemoe 3Ha4vyeHune

[nsa camonucueB ¢ 6a30BbIM MHTEPBANIOM 3anucuy “cekyHaa” MHTepBanoM XpaHeHUs sBnseTcs
“MUHYTa“, C NHTEpBaromMm 3anncu “muHyTa” UHTepBan XpaHeHus “Jac”, c MHTepBanom 3anucu "Jyac*
WMHTEpBaNoM XpaHeHust ABNAeTCs "CyTKn®, C MHTepBanoMm 3anucu "CyTkn“ MHTepBanoM XpaHeHus
asndaeTcs "mecsau”.

Ecnun X1 =3 (nycTtb, 910 ByaeT, Hanpumep, YacoBon camonucel,), X2=1, X3 =2, X4 =4, X5=0.345,
TO TOYKe, B3ATOW U3 YETBEPTOro Yaca OT Havana CyTOK [iBa OHA Ha3aj U3 TpeHada 4acoBOro
camonucua 3 nepa 1, npucsanBaeTcs 3HadeHue 0.345.

Ecnn nopsiakoBbIN HOMEP camonucLa COOTBETCTBYET CYTOMHOMY CaMonucLly, TO 3HadeHue X4
Oypet cooTBeTcTBOBaTh: «0» - 1-1 AeHb Mecsaua, «1» - 2-i AeHb Mecsaua u T.4. Hanpumep,
3nTp(1,1,0,4,2.34) o3Ha4aET, YTO TOUKE, B3ATON N3 MATLIX CYyTOK TEKYLLLErO MecsiLa U3 CyTO4YHOro
TpeHaa 1 nepa 1, 6yaeT npmucBoeHo 3HayeHne 2.34. nn 3nTp(1,1,1,4,56) o3HavaeT, 4To TOuKe,
B35ITOM M3 MATbIX CYTOK NpoLleawero Mecsia u3 cyTouHoro Tpenga 1 nepa 1, 6ygeT npncBoeHo
3Ha4eHne 56.

Mpumep BbI3oBa (PyHKUMUU

CT: oba:

3nTp (nu1, nu2, nu3, nu4, ne1) "”—“ - (16 "”—“ =
o B
= s "' S
WTrend (nu1, nu2, nu3, nu4, ns1) |‘||_L4 - |'|L|,4 - I3
- EY S EER - IEER=

OYHKIIUN APXUBUPOBAHUSA 6-9




TEXHOJIOTMYECKUE ®YHKLIUU

6.9 MrTp1, PTrend1

HasHavyeHue
MoaroToBka TpeHaa.

OToGpaxeHune

CT:

MrTp1 (X1, X2, X3, X4)

PTrend1(X1, X2, X3, X4)

BxogHble napameTpbl: X1(416), X2(u16), X3(116), X4(u16)

OnucaHwue
[ns nnatdopm CPBK ntobbix Bepcuin JaHHas pyHKUNSA HE NpUMeEHSieTCs.

Noruka pa6oTbl

X1 — NopsiAKOBbLIN HOMEpP camonucLa.

X2 — NoOpsiAKOBLIN HOMEpP Nepa B 3TOM caMonucLe.

X3 - HOMEp WHTepBana XpaHeHusl OT TEKyLlero Hasag, C KOTOpOro Hadatb cuyuTbiBaHue. [Ons
camonucueB ¢ 06as3oBbiM MHTEpBanoMm 3anucu “cekyHaa” MHTEepBanoOM XpaHeHuUs SBnsieTcd
"MUHYTa", C UHTEpBarnom 3anucu “mMuHyTa” MHTepBan XxpaHeHus "4ac“ n Tak ganee.

X4 - HoMep MHTepBarna XpaHeHns OT TeKyLLero Ha3ag, Ha KOTOPOM 3aKOHYNUTb CHUTLIBAHME.

®yHKUNS OCYLLECTBNSAET CYMTbIBAHME TOYEK TPEHAA rpynmnor BO BHYTPEHHIO 06nacTb namsTu.
Mcnonb3oBaHue aTon oyHKUMM onucaHo B pasgene 6.1 «YckopeHue gocTtyna K TpeHgam».

Mpumep BbizoBa PYHKLUN

CT: oba:

MrTp1 (nut, nu2, nu3, nu4)
=
nud

PTrend1(nu1, nu2, nu3, nu4)
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6.10 MrTp2, PTrend2

HasHayeHue
MoproToBka rpynmnbl TPEHAOB.

OToG6paxeHune

CT:

oba:

MrTp2(X1, X2, X3, X4, X5)

PTrend2(X1, X2, X3, X4, X5)

BxogHble napameTpbl: X1(416), X2(116), X3(u16), X4(u16), X5(u16)

OnucaHue

[nsa nnatdopm CPBK ntobbix Bepcuin JaHHas pyHKUNSA HE NpUMeEHsieTCs.

Noruka pa6oTbl

X1 — NopsiAKOBbLIN HOMEpP camonucLa.
X2 — NopsAKOBLIN HOMEpP Nepa B 3TOM caMornucLe, C KOTOPOro HavyaTb CYMTbIBAHME.

X3 — I'IOpFILI,KOBbIVI HOMeEp nepa B 3TOM camMonucue, Ha KOTOPOM 3aKOHYUTb CHUTbIBaHUE.

X4 — HOMep WMHTepBana XpaHeHWUs OT TEeKyLlero Hasaz, C KOTOpPOro HayaTb cyuTbiBaHWe. [Ons

camonucueB ¢ 6a3oBbiM MHTEepBasnomM 3armcu

“‘cekyHpoa”

"MUHYTa", C UHTEpBarom 3anucu “muHyTa” MHTepBarn XpaHeHus "4ac* u Tak ganee.

X5 — HOMEP nHTEepBana XpaHeHuAa OT TeKywero Hasag, Ha KOTOPOM 3aKOHYUTb CHUTbIBAHUE.

®yHKUMSA OCYLLIECTBNSET CUMTbIBAHME TOYEK TpeHaa rpynmnor BO BHYTPEHHIO obnactb namMsaTu.
Wcnonb3oBaHue aTon byHKLUMU onucaHo B pasgerne 6.1 «YckopeHue gocTtyna K TpeHgam».

MHTEepBarioMm XpaHeHUA ABNAeTCA

Mpumep BbIzoBa PYyHKUUMN

CT:

oba:

PTrend2(nu1, nu2,

nu4, nu5)

[C76] FIL

[C76] FIL

nu3, nu4, nus) [LT6] L2 CILLTE |'|Ll2
EENTE e
G s
MrTp2 (nu1, nu2, nu3, 7 NLs I'II-LE
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6.11 Y1Tp, RTrend

HasHavyeHue
UrteHune TpeHaa.

OToGpaxeHune

CT: oba:

Y =YrTp (X1, X2, X2, X4)

Y = RTrend(X1, X2, X2, X4)

)
)

BxoaHble napameTtpbl: X1(416), X2(u16), X3(u16), X4(u16)
BbixogHble napameTpsbl: Y(B32)

OnucaHue
[nsa nnatgopm CPBK Bcex Bepcuin faHHas pyHKUUSA He NpuMeHsieTcs.

Nornka pa6oTbl hyHKLMN

X1 — NOpsIAKOBbLIN HOMEP CaMONUCLa;

X2 — NopsiAKOBbLIN HOMEP Nepa B yKazaHHOM CaMomnucLe;

X3 — HOMep UHTepBana XpaHeHus OT TeKyLlero Hasag,.

Ona camonucueB ¢ 6a30BbIM MHTEpPBaNoM 3anucu "cekyHaa" MHTepBanoM XpaHeHUs ABMseTcs
"MUHYTa", C MHTEepBarnoMm 3anucu "MuHyTa" MHTepBan XpaHeHus "4yac“, nHTepBanom 3anucu "yac”
WHTepBanoM XpaHeHus gaBngeTcd "CYTKU®, C MHTepBaroMm 3anucu "CyTKU® MHTepBarom XpaHeHus
aBnseTcs "mecau” .

X4 — NOpsIAKOBLIN HOMEP TOYKM B MHTEPBAse XpaHeHus;

Ecnn X1 =3 (nyctb, aT10 6ygeT, Hanpumep, 4YacoBon camonucey), X2=1, X3 =2, X4 =4, 10
nepeMmeHHon Y npuceaMBaeTCcs 3HAYEHNE TOYKM, B3ATOM M3 YETBEPTOro Yaca OT Havana CyTok ABa
OHS Hasag 13 TpeHga YyacoBoro camonucua 3 nepa 1.

Ecnn nopsagkoBbli HOMEp camonucla COOTBETCTBYET CYTOYHOMY camonucLy, TO 3HaveHune X4
Oypet cootBeTcTBOBaTh: «0» - 1-M OeHb Mecaua, «1» - 2-i geHb Mecaua u 1.4. Hanpuwmep,
nB1=41Tp(1,1,0,4) 03HayaeT, 4YTO B NepemMeHHyto N1 ByaeT 3anmcaHo 3Ha4YeHne TOYKK, B3ATON U3
NATbIX CYTOK TeKyLlero mecdua ns cytovyHoro Tpenga 1 nepa 1. inn ne1=41Tp(1,1,1,4) o3Ha4aer,
YTO B NepemMeHHyto nB1 GygeT 3anMcaHo 3Ha4YeHWe TOYKWU, B3SITOM M3 NATbIX CYTOK MpoLleaLlero
Mecsla n3 cytodHoro TpeHga 1 nepa 1.

Mpumep BbIzoBa PyHKUMU

CT: oba:

ne1 =YtTp (nul, nu2, nu3, nu4)
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ns1 =RTrend(nu1, nu2, nu3, nu4)
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6.12 YTTpT, RTrendC

HasHauyeHue
UTeHne TekyLlero aHadeHus TpeHaa.

OToGpaxeHune

CT: oba:

Y = YTTpT(X1, X2)

LI
L

Y = RTrendC(X1, X2)

BxogHble napameTpbl: X1(u16), X2(u16)
BbixogHble napameTpbl: Y(B32)

OnucaHue
Ona nnatgopm CPBK nio6on Bepcmn gaHHasa oyHKUUSA HE NPUMEHSAETCS.

INNoruka pa6oTbl hyHKLMM

BbixogHOMYy napameTpy Y npucBanBaeTcs Tekyllee 3Ha4YeHne TpeHga camonucua Homep X1, nepa
Homep X2.

Mpumep BbizoBa PYHKLUN

CT:
ne1 = RTrendC(nu1, nu2) B3z B3Z
ne1 =YTTpT(nul, nu2) = =
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6.13 Cratucruka, Statistics

HasHavyeHue
CtaTuctmyeckuin aHanua gaHHbix 6a3oBoro, NPoOM3BOLgHOIO UM COBLITUAHOrO TpeHaa.

OToGpaxeHune
CT: oba:

:
:

atistics

1] 16
(Y1,Y2,Y3, Y4, Y5, . B32
Y6) = Cratucrumka
(X1, X2, X3, X4, X5,
X6, X7, X8, X9, X10) L

(Y1,Y2,Y3, Y4, Y5,

m m m m m
(A [N ] [N ] (%] (%]
b2 -2 ] -2 b2
m
[Th]
b2
-0 -0 b2 b2

B3z
Y6) = Statistics (X1,
X2, X3, X4, X5, X6, B3Z EEM
X7, X8, X9, X10) kR

=
3]
=

[n7)]

m

(%]

k-2
m
[Th]
b2

BxogHble napameTtpbl: X1(116), X2(u16), X3(116), X4(832), X5(8B32), X6(832),
X7(B32), X8(B32), X9(B32), X10(B32)
BbixogHble napameTpsbl: Y1(832), Y2(B32), Y3(B32), Y4(B32), Y5(B32), Y6(u16)

Noruka pa6oTbl pyHKLMK:

®dyHKUMA NpegHa3HaYeHa ansa cTaTMCTUYECKOro aHanmaa AaHHblX BbIGpaHHOro TpeHaa.

X1 — nopsagkoBbIi HOMep camonucua

X2 — nopsgkoBbI HOMEP Nepa B YKka3aHHOM camonucLie

X3 — Kkog Tuna crtatucTnyeckon obpaboTkn. Bo3amMoXHbIE 3HAYEHMSA JaHHOro napameTpa:

1 — HaxoXdeHne cpegHero 3HayeHus

2 — HaxoX4eHne CyMMapHOro 3Ha4yeHus

3 — HaxXoXOEeHMe TeKyLLEero 3Ha4eHus

4 — HaxoXaeHUe MUHUMAnNbHOro 3HaYeHNs

5 — HaxoXgeHne MakcumarbHOro 3Ha4YeHus

6 — HaxoXaeHne pasHOCTUN 3HAYEHUI

X4 — nata Havana guanasoHa Bblbopku, B hopmate JAMMIT

X5 — BpeMsi Hauyana guanasoHa Bblbopku, B gopmate YH4MMCC

X6 — gononHUTEeNbHbIM BXOA K BXOAY X5, MUNIUCEKYHAbI

X7 — nata KoHua guanasoHa Bblb6opku, B hopmate AOAMMIT

X8 — Bpemsa KoHLa gmanasoHa Bblbopku, B popmate H4MMCC

X9 — gononHUTENbHbIM BXOA K BXOAY X8, MUNIUCEKYHAbI

X10 - koapdpuumeHT MacwTabmpoBaHMs No BpeMeHn (3agaétca B criydae CyMMUPOBaHUSA

BEMWNYUNH, 3aBUCALLNX OT BpemeHn). KoadbdpurumneHT macwutabmpoBaHmsa paBeH KONMMYecTBy CEKyHA

BO BPEMEHHOM MHTEpPBane n3MepsieMon BeNn4mHbl. Bo3aMOXHbIE 3HAaYeHUs JaHHOro napamMeTpa:
e 0 - cymmapHOe 3HavyeHue paccymTbiBaeTcs 6e3 y4érta KoadppumumeHTa
e 1 — pansa «cekyHOHbIX» NnapameTpoB (M3/c, T/c, M/c)
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e 60 —ana «MUHYTHbIX» NapameTpoB (06/MuH, M3/MUH)
e 3600 - ansa «4acoBbix» NapameTpoB (M3/4, T/, KM/Y)
e wuUTO.

Y1 — pesynbTupyloLLee 3Ha4YeHne
Y2 — ka4yeCTBO pe3ynbTMPYHOLLEro 3Ha4eHus (TONbKO Anst COObITUNHBIX TpeHaoB). MoxeT
NPUHUMAaTL crieayroLme 3Ha4YeHUs:
e 0 - «HeonpegeneHHoe»
e 1 -— «xopollee»
e 2 — «nnoxoey
Y3 — gata, cooTBeTCTBYOLWas pesynbrarty, B popmate JAMMIT
Y4 — Bpemsi, COOTBETCTBYIOLLEE pe3ynbTaTy, B popmate Y4MMCC
Y5 — gononHUTenbHbIN BbIX0, K BbIXoAy Y4, MUMNNceKyHab
Y6 — AOCTOBEPHOCTb BXOAHbIX AaHHbIX. MoXeT npMHUMaTh cnegyrolmne 3HadeHus:
e 0 - BXxoaHble AaHHble JOCTOBEPHbI
e 1 - camonucua nnu nepa c 3agaHHbIM HoMepoM B base [laHHbIX He cyllecTByeT
e 2 —TWn cTaTUCTU4ECKoN 06paboTkn He yaOBNETBOPSAET AManasoHy 3HadeHun [1...6]
e 3 - Havano gnanasoHa BblI6OpkM GornbLue KOoHLa AMana3oHa BblIOopKu
e 4 — OTCYTCTBYIOT TOYKM, NONagaroLwune B 3agaHHbIN AManasoH.
e 5 - OaHHble B npoLecce NoaroToBKU

Kog owmnbkn 5 @yHKUMA MOXET BEepHyTb TOMbKO B crnyvyae paboTbl C KOHTPOSNEepHbIMU
nnatdopmamn. B cmny nosbIlEHHbIX TPEOOBaHMI K CTabUNBbHOCTU LMKIIa KOHTPOSNepa, a Takke
B CWUIy TOrO, YTO BbIMUTKA OAHHbLIX TPeHAa MOXeT 3aHUMMaTb OOBOSbHO NPOAOCMXUTENBHOE (40
HECKOSTbKMX CEKyHA) BpPEeMsi, CXeMa WCNOoSib30BaHWs OaHHOW (YHKUUW OM9 KOHTPOMfepHOmn
nnaTtopMbl OTNIMYAETCA OT CXEeMbl MCMOMb30BaHUA aHanormyHom yHKUMM Ons nnatgopm
cTaHummn onepatopa. lpuHUMNManbHOE OTNMYME 3aKNYaeTcss B TOM, YTO AaHHas (yHKUMS
paboTaeT acUMHXPOHHO OT OcHoBHOro uukna [llpll, To ecTb «B (PoOHOBOM pexumex. [Nepsbii
BbI30B (DYHKUMM PYHKLUUM UHULMMPYET NPOLIECC 3anpoca AaHHbIX K MOOYNI0 BeAeHUs TpeHOo0B
CPBK. ®dyHkuusa 3aBepluaeT paboTy cpasy xe C BbiCTaBneHnem Ha Bbixoge «Kopa owmbku»
3Ha4veHusa 5, 4To O3Ha4vaeT «OaHHble 8 rpouyecce nodzomoskux». Mpy nocrenyLwmx BbI30Bax
YHKLMN  NPOU3BOAUTCA aHanu3 roTOBHOCTW AaHHbIX. ECnv gaHHble noaroTtoBneHbl, TO Ha
Bbixoge «Koa owmbku» nosiBNseTca 3HadyeHue, OTnM4HOe OT 5, a Ha Apyrnx BbIXxO4ax —
3Ha4YeHUs COOTBETCTBYOLLME anroputmam paboTbl PYHKLNN.

Pa6oTa ¢ cbyHKUMen MOXeT, Hanpumep, NPOM3BOANTLCS MO CReayoLeMy anropuTmy:

Mporpamma stat
Hauano
Ecnm (nn1=1)
{
(ne8,nB9,nB10,NB11,NB12,Nu4)=
Cratuctuka(nui,nu2,nu3,ne1,ne2,n83,nB84,nB5,NB6,NB7)
Ecnu (nud#5)
{
nn1=0
}
}

KoHel

B naHHOM npumepe npwu BbicTaBneHUn B «1» nepemeHHon nn1 nponcxogmt cbop CTaTUCTUKK, NO
OKOH4aHuM koTtoporo nn1 cbpackiBaetcs B «0».
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Mpumep BbizoBa hyHKUMM

CT:
Camanmcen [7E]
(nB1, nB2, pB3, NB4, NB5, e MB1
nu20) = Cratnctuka (nul,
L6 T ] MB2
ny2, nu3, pel, pe2, pB3, e
pB41 pBS! pB6’ pB?) Bpemail ] nez
e nb4
Harazf ]
B32 B3 Bpemaz nB&
IE L0 W
EEH 'BY EEH
(nBl1, nB2, NB3, N84, ne5, Camonncedy [LITE] | s -
nu20) = Statistics (nul, nu2,
nu3, pel, ps2, ps3, pa4, [B32] Fauecten TIEZS N R
pB5, pB6, pB7) Hatat} [B37]
B3z B2 {ERemat), B72] JEE
paCex T} B37] - Eren] Ma4
B32 EER [MaTaz) 537
Erenaz} [532) M5
mee 2} B2 ) g ot Nz G

HaxoxpaeHue cpenHero saHavyeHua (X3 =1)

s bazoBoro/npon3BogHoro camonucya

Ona HaxoxaeHus cpegHero 3HadeHua Appo Kpyrona nonydaet Bce Toukum [lepa Camonucua,
KOTOpble NonagaroT B 3aJaHHbI MHTEPBan BPEMEHN, KPOME «HyNeBOW» TOYKM (Y KOTOPOW BpeMs
dhopMMpoBaHMs coBNagaeT C Havyanom 3agaHHoro uHTepeana [ata/Bpemsal).

CpeaHee 3HaveHuMe 3a MHTepBan paccuMTbiBaeTCcsa No cneayroLen gopmyne:

% Valli]

AVERAGE =+
N

roe
AVERAGE- cpepHee 3a uHtepsar,

Valfi] — 3HayeHue TOYKM,

N — KONMMYEeCTBO TOYeK, KOTopble nonagalwT B 3adaHHbll WHTepBan BPEMEHU, Kpome

«HYNEBOW» TOYKW.

MpumeyaHne: npu onpegeneHnn cpegHero 3HadeHus «HyneBasi» Todka (y KOTOpoOW Bpemsi
dopMMpoBaHMS COBNaLaEeT C Ha4yarnom 3agaHHOro MHTepBana) He UCNonb3yeTcs.

PesynbTat BbluMcneHus nogaércs Ha Boixog Y1 «PesynbTary.

Bbixoabl Y2 «KavecTtBo», Y3 «[aTtar, Y4 «Bpema» n Y5 «mCek» cOpacbiBalOTCsi B HOIb.
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lpumep:
Hata Bpema Pacxop (m3/4)
01.06.2009 00:00:00 a0
01.06.2009 01:00:00 100
01.06.2009 02:00:00 100
01.06.2009 22:00:00 100
01.06.2009 23:00:00 100
02 06.2009 00:00:00 100

Ona cratuctmyeckon obpaboTkM CyTOYHOM BEAOMOCTU ykasbiBaloT Hauano n KoHeu gmanasoHa
BbIGOPKM:

X4 «daTtal» = 010609 X5 «Bpemsa1» = 000000

X7 «Oata2» = 020609 X8 «Bpemsa2» = 000000

[Ona onpegeneHus cpegHen TemnepaTypbl 3a CyTKM M3 camonucua BblibupatoTca 24 TOuKM,
KOTOpble nonagatoT B 3afaHHbI gnanasoH (KpOMe «HYNeBomn»).

[lrnsg cobbl T MHOIro camonucya

[Ona HaxoxaeHusa cpegHero 3HadveHust Agpo Kpyrona nonyyaeT Bce Todku lMNepa Camonucua,
KOTOpble MonagalT B 3a4aHHbI UHTEpBan BPEMEHM, KPOME «rnocnegHen» TOoYku (Y KOTOpou
BpeMsi (hOpMUPOBAHNA COBNadaeT C KOHLOM 3adaHHoro nHtepsana Jata/Bpemaz2). Kpome aToro,
elle HeobxoaMma TOYKa, Y KOTOPOW BpPeEMS M3MEHEHUS MEeHblle WM paBHO Hayana 3agaHHOoro
NMHTepBana (ansa Toro 4Tobbl 3HaTh, kKakoe 6bINo 3HayYeHne nepa OT Havyana 3agaHHoro nHTepsana
[0 NepBOW TOYKN).

CpepaHee 3HaveHMe paccynTbiBaeTCs No criegyowen popmyne:
N

> Padi ]« - 2.)

AVERAGE = =
T

roe :

AVERAGE — cpefHee 3a uHTepsarn,

Valfij — 3Ha4yeHne TOYKN,

N — KONMYECTBO TOYEK,

(tw; — 1) —wnHTepBan BpeMeHn Mexay TouKamu i n i+1, cek,

T — WHTepBan BpeMeHn Mexay nepsBon 1 nocriegHen TO4Kon B Cek.

MpumeyaHna ons opmynsi:
— Bpems (hopMmnpoBaHns NepBON TOYKN t; paBHO BpeMeHU Hayarna guanasoHa BblOOpKu;
— BpeMs (hopMmnpoBaHUA crnegytoLlen nocne nocrnegHemn To4kun ty, paBHO BpeMeHn KOHUa
AnanasoHa BblIGOpKM.

PesynbTaT BbluMcneHnda nogaétcsa Ha Bbixoq Y1 «Pesynbtary.

KaudecTtBO cpefHero 3HadeHus 3a MHTepBarn paccynTbiBaeTCs cnegyowmm obpasom:
e ©CINN Ka4eCTBO BCEX TOUEK «XOPOLLEEY», TO KAYECTBO CPEeAHEro 3Ha4YeHMs1 TOXe NMPUHMMaeTCs
«xopowmnm» (Y2 = 1);
e eCfN KayeCcTBO XOTA Obl OOHOWM TOYKM «MIOXOe», TO KAa4YeCTBO CpedHEero 3HadeHusl Toxe
npuHUMaeTcs «nnoxmm» (Y2 = 2);
e - B OCTaNlbHbIX CMy4asix KAa4eCTBO CpefHero 3HayeHus NPUHMMAETCS «HeonpeaeneHHbIM»
(Y2=0).
Boixoabl Y3 «[daTay, Y4 «Bpems» n Y5 «mCek» cbpacbiBalOTCS B HOSb.
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lpumep:
Bpema T KavectBO
1400 20 0P
1440 41 *0p
16:40 il 0P
16:30 a0 *0p
1700 70 =0
A 1 1
1 1
1 1
ey S O R e 1
6o :_ ________ 1
1 ! I
40 1 .‘ 1
"""""" ' : i :
20 : i L
1 i ' 1
I 1 1 I t

15:00 15:40 1630 17:00

B pgaHHOM npumepe, B 3agjaHHbIM mHTepBan ¢ 15 pgo 17 vyacoB nonagatoT cnegyowime
3Ha4YeHus:
— 3HadeHue ¢ 15:00 go 15:40;
— 3HayeHue ¢ 15:40 po 16:30;
— 3Ha4eHue ¢ 16:30 go 17:00.
Ona onpegeneHna cpegHen TemnepaTypbl M3 camonucua
BblbnpaloTca 2 TOYKW, KOTOpble MonagalwT B 3aJaHHbIN
AnanasoH, a Takke Toyka, Y KOTOpOW BpPEMsSi WU3MEHEHUs
MEHbLLE NN paBHO Ha4vana 3agaHHOro MHTepBana:

—15:00:00 — 40
—15:40:00 - 60
—16:30:00 — 80.

HaxoxxpeHune cymmapHoro 3aHadyeHus (X3 = 2)

L1 6a3o0B0ro/pon3BoaHOr o camMonmucya

[na HaxoxageHnst cymmapHoro 3HadveHus Agpo Kpyrona nonydaet Bce Touku Nepa Camonucua,
KOTOpble nonagatT B 3adaHHbI UHTEpPBaN BPEMEHU, KPOME «HYNEBON» TOYKM (Y KOTOPON BpeMsi
dhopmmnpoBaHuAa coBnagaeT C HayanoMm 3agaHHoro nHTepeana Jata/Bpemat).

CymMMapHOoe 3Ha4YeHMWe 3a MHTepBan paccyMTbiBaeTCs Mo creayowler popmyrne:

SUM = % Vaili]

i=1

roe SUM — cymmapHOe 3a uHTepsarn,
Valfil — 3Ha4yeHue TOuKM,
N — KONMUYeCcTBO TOYeK, KOTopble MornagawT B 3adaHHbli WHTepBan BpPEMEHW, Kpome

«HYNeBOW» TOYKMU.
[IpumedaHme: nNpn onpeaerneHny CyMMapHOro 3HaveHust «Hyrnesasi» Todka (y KOTOpOW Bpems
dhopMumpoBaHus coBrnagaeT ¢ Havyanom 3afaHHOro MHTepeana) He UCNonb3yeTcs.

OYHKIIUN APXUBUPOBAHUSA 6-19



TEXHOJIOTMYECKUE ®YHKLIUU

PesynbTaT BbluMcneHnda nogaétcsa Ha Bbixoq Y1 «Pesynbtary.
Bbixogbl Y2 «KauectBo», Y3 «[aTtar, Y4 «Bpema» n Y5 «mCek» cOpacbiBatOTCsl B HOSb.

lpumep:
Hata Bpema Pacxop (m3/4)
01.06.2009 00:00:00 a0
01.06.2009 01:00:00 100
01.06.2009 02:00:00 100
01.06.2009 22:00:00 100
01.06.2009 23:00:00 100
02 06.2009 00:00:00 100

[na ctatnctnyeckon o6paboTkm CyTOYHON BEAOMOCTHM yKa3biBaloT Havano n KoHeu ananasoHa
BbIGOpPKM:

X4 «Jatal» =010609 X5 «Bpema1» = 000000

X7 «Qata2» = 020609 X8 «Bpema2» = 000000

[ns onpegeneHns cyMMapHOro pacxoga 3a CyTKM U3 camonucua BblbupatoTcst 24 TouYKu,
KOTOpble nonagaroT B 3aJaHHbIN ManasoH (KpoMe «HYNeBOom»).

[lrnsg cobbl T MHOro camonucya

[na HaxoxageHnst cymmapHoro 3HadveHus Agpo Kpyrona nonydaet Bce Touku epa Camonucua,
KOTOpble MonagatT B 3adaHHbI MHTEpBan BPEMEHM, KPOME «nocregHen» To4ku (Y KOTOpOou
Bpemsi popMMPOBaHUSA COBNagaeT C KOHLOM 3adaHHoro nHrepeana [data/Bpemsa2).

Kpome aTtoro, Takke elle HeobxoaMma TOoYKa, Yy KOTOPOW BPEMS U3MEHEHUS MeHbLUe U paBHO
Hayana 3agaHHOro uHtepsana (4ns Toro 4Tobbl 3HaTb, Kakoe ObiNo 3HavYeHue nepa OT Havana
3a[@aHHOro MHTepBana 4o NepBOMn TOYKN).

CymMMapHoe 3Ha4yeHune paccumTbiBaeTCs Nno cnegyowlen popmyne:

J Valli[* i —4)

STM § =
roe SUM — CyMMapHoe 3a UHTepBarn,

Valfij — 3HayeHue ToYKH,

N — KONMYECTBO TOYEK,

(t.;— 1) — wnHTepBan BpeEMEHU Mexay Toukamu i n i+1, cek,

Kt —  KO3(hPMUMEHT MmacwTabmpoBaHMsa N0 BPEMEHN, KOTOPbIN HeobXxoauMm B criyyae

CYMMMPOBAHMS BENMUMH, 3aBUCSILLMX OT BPEMEHH (HanpuMep, pacxomoB (M°/4, T/4), CKopocTeil
(km/4, 06/MUH) 1 T.4), ANa cobniogeHns pasmepHOCTEN.

Hanpumep, pacxog Bogpbl B Tpybe nepsblie 30 MUHYT Gbin paBeH 40 My, cnegyowme 30 MUHYT —

80 M. Heobxogmmo y3HaTb pacxod BoAbl 3a vac.
Haxogum cymmy no cpopmyne:

40 m3/4 * 1800 cek + 80 M>/u * 1800 cek = 60 M°.
Kt = 3600
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KoadhdmumeHT Kt paBeH konmyecTBy CeKyH BO BPEMEHHOM MHTEpPBArie U3MeEPSIEMON BENNYNHDI,
Tak:

— OISt «<4acoBbIX» NapamMeTpoB (M3/‘-I, T/, kM/4) — Kt = 3600,
— ONs «MUHYTHBIX» napameTpoBs (06/MuH, M3/MV|H) — Kt = 60,
— ON9A «CeKyHOHbIX» napameTpoB (M3/C, T/c, m/c)—-Kt=1urT.4.

MpumevaHne ana dopmynbl: ecnv koapduumneHT Kt paBeH Hynt, To CyMMapHoe 3HayeHue
paccunTbiBaeTcs 6e3 yuéta BpeMeHu Mo crieaytoLlen gopmyne:

STUM = % Vaili]

ial

PesynbTaT BbluMcneHus nogaércs Ha Bbixof Y1 «Pesynbtary.
KauecTBo cymmMapHOro 3HadeHuns 3a MHTepBar paccyYnTbiBaeTCs cnegyowmm obpasom:
e E©CNN Ka4yeCTBO BCEX TOYEK «XOpollee», TO Ka4yeCTBO CYMMAapHOro 3HaYeHns Toxe
NpUHUMaeTcs «xopowmm» (Y2=1);
e ECNN Ka4yecTBO XOTSA Obl OOHOWM TOYKM «MMOX0E», TO KA4eCTBO CYMMAPHOro 3Ha4YeHusi ToXe
npuHumaeTcs «nnoxum» (Y2=2);
e B OCTalbHbIX Cry4asax Ka4yeCTBO CYMMapHOro 3HavyeHus MpuHUMaeTcs «HeornpeaeneHHbIM»
(Y2=0).

Boixogbl Y3 «[daTay, Y4 «Bpemsa» n Y5 «mCek» cbpackiBatoTCS B HOSb.
HaxoxxpaeHue TekyLiero aHayeHus (X3 = 3)

L1 6a3o0B0ro/pon3BoaHOr o camonucya

[Ona HaxoxgeHusa Tekywero 3HadeHus Agpo Kpyrona nonyyaeT nocnegHiow Touky [lepa
Camonucua 3 Toyek, KoTopble NoNaaaloT B 3a4aHHbI MHTEPBAn BPEMEHN.

TekyLee 3Ha4YeHne 13 nonyyeHHoM ToYKM nodaétcs Ha Bbixod Y1 «PesynbTary.

Bbixog Y2 «KadectBo» cOpacbiBaeTcsi B HOSb.

[aTta dhopmMmpoBaHUA NonyyYyeHHON TOUKM NogaéTtca Ha Beixod Y3 «[Jatar.

Bpemsa popmmpoBaHms nony4eHHON TOYKM NoAaETca Ha Bbixoabl Y4 «Bpems» n Y5 «mCek».

L1 cobbl T MAHOro camonuncya

Ona HaxoxaeHna Tekywero 3HadeHus HAgpo Kpyrona nonyyaeT nocnegHiow Touky [lepa
Camonucua u3 Tovek, KoTopble NonagarT B 3a4aHHbI MHTEpBan BpeMeHn. Ecnn Takon TOYKn HeT,
TO UCNONb3YEeTCsl TOYKA, Y KOTOPON BPEMS M3MEHEHUS MEHbLUe MMM paBHO Hadana 3agaHHOro
nHtepsana [Jata/Bpemsa1i.

TekyLiee 3Ha4YeHNe 13 NOMy4YEeHHON TOUYKN NogaéTcs Ha Bbixog Y1 «Pesynbtary.

KauyectBO pesynbTupylOLEero 3Ha4yeHusl OnpesensieTcs Mo  KayecTBY MOSlyYEeHHOW TOYKM
(«xopoluee» - 1, «nnoxoex - 2, «HeonpeaeneHHoey - 0), n nogaétca Ha BbIxoa Y2 «KayecTBoy.
[aTa dhopmMrpoBaHUA NonyyeHHON To4kM NodaéTtca Ha Bbixod Y3 «[JaTax.

Bpems pbopmmpoBaHms nony4eHHON TOYKM NoAaéTcsa Ha Bbixoabl Y4 «Bpems» n Y5 «mCek».
HaxoxaeHne MUHUManbHOro 3HayeHus (X3 = 4)

s bazoBoro/npon3BogHoro camonucya

[na HaxoxgeHus MMHMManbHoro 3HaveHnst Agpo Kpyrona nonyyaet Bce Todkm Nepa Camonucua,
KOTopble nonagaroT B 3afaHHbIN MHTEpBan BPEMEHU, KPOME «HYNEBOM» TOYKWU (Y KOTOPOW BpeMsi
dhopmmnpoBaHuA coBnagaeT C Hayanom 3agaHHoro uHTepeana Jata/Bpems1).

MuHUManbHOe 3Ha4YeHne 13 NonyyYeHHbIX To4ek Nogaétcs Ha Bbixod Y1 «PesynbTtaTy.

OYHKIIUN APXUBUPOBAHUSA 6-21



TEXHOJIOTMYECKUE ®YHKLIUU

Bbixoa Y2 «KauecTBo» cOpacbiBaeTcsi B HOSMb.
[aTta dhopmMmpoBaHUA MUHMManNbHOM TOYKM Nodaétcs Ha Bbixog Y3 «[aTta».
Bpems bopmmpoBaHms MUHUManbHOM TOYKM NogaéTtcs Ha Bbixoabl Y4 «Bpemsa» n Y5 «mCek».

s cobbi T niiHoro camonucya

[ns HaxoxaeHua MuHMManbHoro 3HadeHuns Agpo Kpyrona nonyyaet Bce Toykm Nepa Camonucua,
KOTOpble MOnagalT B 3adaHHbI MHTepBan BpeMeEHW, KpoMe «nocrnegHen» TouYku (Y KOTOpou
Bpemsi opMMpPOBaHUSA COBMNagaeT C KOHLOM 3adaHHoro nHrepeana [ata/Bpemsa2).

Kpome aToro, Takke ele HeobxoamMma Touka, y KOTOPON BPEMS U3MEHEHUS MEHbLUE U1 paBHO
Hayana 3agaHHoOro uHTepsana (4na Toro 4YTobbl 3HaTb, Kakoe ObINO 3HavYeHue nepa OT Hayana
3a4aHHOro nHTepeana 4o nepBon TOUKN).

MvHUManbHoe 3HayYeHne M3 NoMNy4YeHHbIX Tovek nogaéTcs Ha Bbixog Y1 «PesynbtaTy.

KauyecTBO MMHMMANbLHOrO 3Ha4YeHWs onNpeaenseTcs No Ka4ecTBy MMHMMarbHOWM TOYKM («xopoLueey
- 1, «nnoxoe» - 2, «HeonpegeneHHoe» - 0), n nogaétca Ha Bbixod Y2 «KayecTtBoy.

[data doopmMmpoBaHna MUHUMANbLHOM TOYKM Nodaétcs Ha BbixoA Y3 «[aTay.

Bpemsi dbopmmnpoBaHnsi MMHMMAaIbHON TOYKM NogaéTtca Ha Bbixoabl Y4 «Bpems» un Y5 «mCek».

HaxoxxpaeHne makcuManbHOro 3HadyeHus (X3 = 5)

L1 6a3o0B0ro/pon3BoaHOr o camonmucya

[Onsa HaxoxgeHns MakcumanbHOro 3HadeHuss Agpo Kpyrona nonydaetr Bce Todku [lepa
Camonucua, koTopble nonagarT B 3adaHHbIi MHTepBan BPEMEHW, KPOMe «HYMeBOW» TOYKU (Y
KoTopow Bpems hopMupoBaHnsi COBNagaeT C Havanom 3agaHHoro nHtepsana [arta/Bpemsal).
MakcumanbHoe 3HayeHne U3 NofnyvYeHHbIX Tovek Nnoaaétcs Ha Bbixof Y1 «Pesynbtaty.

Bbixoa Y2 «KayecTBo» cOpacbiBaeTcsi B HOIMb.

[aTa dhopmMmpoBaHUa MakcMManbHOM TOUKM nogaétcsa Ha Bbixo Y3 «daTtay.

Bpemsa popmmpoBaHma makcumarbHOM To4kM nogaétcs Ha Bbixodbl Y4 «Bpemsa» n Y5 «mCek».

Lnisi cobbli T MAHOrr 0 camonucya

[Onsa HaxoxgeHns MakcumanbHOro 3HadeHus Agpo Kpyrona nonydaetr Bce Todku [lepa
Camonucua, KoTopble nonagatT B 3a4aHHbI UHTEpPBaN BPEMEHU, KPOME «rocnegHeny» ToYkn (y
KOTOpOoMn BpemMsi (hOPMMPOBAHUA COBMNaAaeT C KOHLOM 3a4aHHOro nHTepsana fata/Bpemsa2).
Kpome aTtoro, Takke ele HeobxoamMma Touka, y KOTOPON BPEMS U3MEHEHUS MeHbLUEe UM paBHO
Hayana 3agaHHOro nHTepsana (4ns Toro 4Ttobbl 3HaTb, Kakoe 6bINo 3HaYeHue nepa OT Hadvana
3aJaHHOro MHTepBana 4o NepBOv TOYKM).

MakcumanbHoe 3HayeHve 13 NonyvYeHHbIX ToYek noaaétcs Ha BbixoA Y1 «Pesynbtary.

KayecTBo MakcumanbHOro 3HayeHuss onpegenseTtcs Mo  KayecTBy MakCMMarbHOW  TOYKM
(«xopoLuee» - 1, «nnoxoe» - 2, «HeonpeaeneHHoe» - 0), n nogaércsa Ha Bbixod Y2 «KayecTso».
[aTa dhopmMrpoBaHUA MakcMManbHOW TOYKM NnogaéTcsa Ha Bbixo Y3 «[datay.

Bpemsa popmmpoBaHma makcumarbHOM ToYKM nogaétcs Ha Bbixodbl Y4 «Bpemsa» n Y5 «mCek».

HaxoxpaeHue pasHoCTH 3HaYeHun (X3 = 6)

L1 6a3o0B0ro/mpon3BoAHOr 0 camonucya

[ns HaxoxgeHusa pasHoCTU 3HadeHnn Agpo Kpyrona nonyvaeTt nepeyo 1 NOCNeaHo Touky MNepa
Camonucua 13 Todek, KoTopble nonagatT B 3aJaHHbIN UHTepBan BPEMEHM.
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PasHOCTb 3Ha4YeHu 3a NHTepBar paccYUTbIBAETCA NO creayroLwen popmyne:
A = Vall N]-Vaill]
roe
A — pa3HOCTb 3HAYeHWI 3a MHTepBarn,
Val[N] — 3HavyeHune nocnegHemn TOUKM,
Val[1] - 3Ha4eHne NepBON TOYKMU.

PesynbTaT BbluMCneHnsa nogaétca Ha Bbixog Y1 «Pesynbtar».
Bobixogbl Y2 «KauecTtBO», Y3 «[JaTa», Y4 «Bpemsa» n Y5 «mCek» cbpacbiBatoTCs B HOSb.

lpumep:
Hata Bpema Cyer4mk oBBema
01.06.2009 00:00:00 11000
01.06.2009 01:00:00 11100
01.06.2009 02:00:00 11200
01.06.2009 22:00:00 13200
01.06.2009 23:00:00 13300
02 06.2009 00:00:00 13400
Bbi6opku:

X4 «fata1l» = 010609 X5 «Bpema1» = 000000
X7 «Qata2» = 020609 X8 «Bpema2» = 000000

[lns onpegeneHus npypaLleHus cdeTymka obbema 3a CyTkM U3 camonucua BelbrpatoTcs nepeas 1
MoCreaHss TOYKN U3 TOYEK, KOTOpble NonaaatoT B 3a4aHHbIA AManasoH.

D=13400-11000=2400 M?

L1 cobbl T MAHOro camonuncya

0Ona HaxoxgeHna pasHocTM 3HadeHun Aapo Kpyrona nonyyaeT nocnegHwo Todky [lepa
Camonucua 13 To4yek, KOTopble NonagakT B 3a4aHHbI MHTEpBasn BpeMeHu. A TakkKe TOuKy, Y
KOTOpPOW BpeEMS M3MEHEHUSA MEHbLLE UM PaBHO Havarna 3agaHHoro nHTepeana.

PasHoCTb 3Ha4yeHuin 3a MHTepBan paccunTbiBaeTca No crnegytowen dopmyne:
A = Vall N]-Vaill]

roe A — PpasHOCTb 3Ha4yeHul 3a nHTepsan,
VallN] — 3HayeHue NocrieiHen TOUKH,
Vall1] — 3HayeHVe TOYKW, Y KOTOPOM BpeMs U3MEHEHUS MeHbLle WM paBHO Havana

3a4aHHOro nHTepeana.
PesynbTaT BbluMCneHnsa nogaétca Ha Bbixog Y1 «Pesynbtar».

KayecTBO pasHOCTV 3HAYEHUI 3a MHTEpPBan paccynTbIBAeTCs crneayoLmm obpasom:
e E©CNN Ka4yecTBO MOCreaHEN M NEePBON TOYKM «XOpoLleey, TO Ka4eCTBO Pas3HOCTU 3HAYEeHUn
TOXe npuHuMaeTcs «xopowwumy» (Y2 «Kavectso» = 1);
e ECNN Ka4yecTBO NOCregHen Unu nepBon TOYKM «MNfOX0e», TO Ka4eCTBO pPas3HOCTU 3HAYEHUN
TOXe npuHumMaeTca «nnoxmm» (Y2 «Kavectso» = 2);
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e B OCTalbHbIX Cy4Yasx Ka4ecTBO PaA3HOCTU 3HAYEHU NpUHMMaeTCca «HeonpeaeneHHbiM» (Y2
«KavectBo» = 0).

Buixoabl Y3 «[daTay, Y4 «Bpemsi» n Y5 «mCek» cOpachkiBalOTCSl B HOSb.

lpumep:

Bpema|qV|KavectBO

14:00 (20 *0p
14:50 (40 *0p
18:40 (B0 *0p
1830 (80 *0p
1700 (80 =0

80

60

40

20

A R
e o o e e e e = o = =

15:00 15:40 16:30  17:00 >

B naHHOM npumepe, ons onpeaeneHuns npupalleHms cHetynka obbema B nHtepeane ¢ 15 go 17
4yacoB M3 camonucLa BblIoupaeTcsa NocneaHsast Touka U3 ToYeK, KoTopble nonagaroT B 3afaHHbIN
AnanasoH, a Takke To4Ka, y KOTOPOW BpeMS M3MEHEHMS MEHbLUE UMW PaBHO Havyana 3agaHHoro
WHTepeana.

D=90-40=50 m*
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6.14 3nC6Tp, WETrend

HasHauyeHue
PyHKUMA 3anMcK TOUKU COObITUAHOIO TPEHAA C YKas3aHNEM 3HaYeHUsi, METKN BpEMEHUN N KadecTBa

OToGpaxeHune
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Bxoanble napameTpbl: X1 (L16), X2 (L16), X3 (B32), X4 (B32), X5 (B32), X6 (B32), X7 (B32)

BbixogHble napameTtpbl: Y1 (LJ16)

BxoaHble napameTpbl:
X1 (416) - MNMopsgkoBbii HOMEP COBLITUAHOIO camonucua. fAsnsetca obasaTernbHbIM BXOAOM,
NPUHMMaKLWMM Lenble 3Ha4YeHus B gnanasoHe ot 1 go 65535
X2 (LU16) - Homep (moeHTudmkatop) nepa B YyKasaHHOM COObLITMAHOM camonucue ans
nnatdopmbl Ana nnatgopm "Cpeaa ncnonHeHuna KPYIOJT Windows", nopsigkoBbin Homep nepa
B yKasaHHOM cobbiTuiiHOM camonucue ans nnatcgopm "CPBK/Mmutatop CPBK". Asnsetcs
0bs13aTenbHbIM BXOAOM, NMPUHUMAOLLMM Lienble 3HavyeHns B guanasoHe ot 1 go 1000
X3 (B32) - 3HayeHue, 3anucbiBaeMoe B TOYKY TpeHaa. ABnsetca obs3aTeribHbIM BXOLOM,
NPVHMMAIOLWNM BELLECTBEHHbIE 3HAYEHNS
X4 (B32) — Oata gna dopMmpoBaHUS MeTKU BpeMeHu Toudkum nepa B dopmate OAOMMIT.
fABnseTtcs Heobs3aTenbHbIM BXOOO0M, MPUMHMMAIOLWNM BELLECTBEHHbIE 3HAYEHUS B Ouanas3oHe
ot 010101 go 311299
X5 (B32) — Bpems gnsi oopMupoBaHUa METKM BpeEMEHWU TOYkM nepa B cdopmate Y4MMCC.
fABnseTtcs Heobs3aTenbHbIM BXOOOM, MPUMHMMAIOLWNM BELLECTBEHHbIE 3HAYEHUS B Ouanas3oHe
ot 0 go 235959
X6 (B32) — MwunnucekyHabl Ang OPMUPOBaHUSA METKM BpPEMEHUM TOYKM nepa. fAsnsercs
HeobA3aTeNbHbIM BXO4OM, NPUHUMAIOLUM BELLECTBEHHbIE 3Ha4YeHns B ananasoHe ot 0 go 999
X7 (B32) - KayectBO 3HaudeHus. fBnseTrca HeobsAsaTerbHbIM BXOAOM, MPUHUMAKOLLNM
BelleCTBEHHble 3HadYeHuMsas B guanasoHe oT 0 go 255. OCHOBHbIMW 3HAYEHUAMW KadecTBa
SABNAOTCA: «Xopoweey - 192, «nnoxoe» - 0, «kHeonpeneneHHoey - 64.

BbixoaHble napameTpbl:
Y1 (U16) - Kog goctoBepHOCTM (OWKMOKKM) BXOOHbLIX MapaMeTpoB. AsnsieTcss oba3aTtenbHbIM
BbIXOAOM, NMPUHMMAIOLLMM Lienble 3HadYeHus B gunanasoHe ot 0 o 5:
0 - Ecnu BO BXOAHbIX AaHHbIX (PYHKLUMM OLLIMBOK HeT
1 - Ecnun 3agaHHoro Homepa cobbiTuiiHoro camonucua (Bxog X1) nnm Homepa nepa camonucua
(Bxog X2) B 6a3e AaHHbIX He CyllecTByeT, Unu 3HavyeHuns BxodoB X1, X2 He COOTBETCTBYIOT
dopmMaTy OaHHbIX
2 - Ecnun 3anucbiBaemoe B TOYKYy nepa 3HayeHue (Bxog X3) He cooTBeTcTBYeT dopmaTty
AaHHbIX
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3 - Ecnu nwobon 13 napameTpoB 3agaBaemoyn Aatbl (Bxog X4), BpemeHu (Bxog X5) vnu
MUANUceKyHA (Bxo4 X6) npu nx BHOM OMNMCaHUM He COOTBETCTBYIOT hopmaTty

4 - Ecnv 3agaBaemoe 3HayeHue kadecTtBa (Bxod X7) He cooTBETCTBYeT hopMaTy AaHHbIX.

5 - Ecnu Bo3HukatoT owmbkn, Bo3BpaLLaemblie dyHKUmMamMn APl npu BbINONHEHUN 3aNNCKU TOYKM
B COObITUMHBIN camonucel,

INoruka pa6oTbl hyHKLMM

DYHKUNA OCYLLECTBMSET 3anucb B COOLITUAHBIA camMonucel, TOYKY nepa C napameTpamu:
3HaJYeHue, garta, BpeMsi U Ka4yecTBo.

3anucb oCcyLLEeCcTBNAETCA BCTAaBKOM HOBOW TOYKM Nepa camonucua B COOTBETCTBUM C 3aaHHOM
0AaTON N BPEMEHEM.

3agaHne gatbl M BPEMEHU MOXET OCYLIECTBATLCA SBHbIM 00OpasoM NyTEM YyKasaHWsA Ha
COOTBETCTBYIOLMX BXOAAX (PYHKLUMN KOHCTAHT WIIM CCbINIOK Ha MepeMeHHble (MoKanbHble U
nepemMeHHble 6a3bl JaHHbIX) U UX aTpUbyThI.

Kpome TOro, 3anmcb TOYKM B COOLITUNHbLIA CaMonucel, MOXeT OCyLLeCTBNATbCS 6e3 ykasaHud
SBHbIM 06pa3om faTbl 1 BpeMeHu (crnydan, koraa sxog X4 «[atay» nponyLeH npm oobsasneHnm
dyHKumn). Mpn 3TOM B KayecTBe AaTbl U BPEMEHM 3anNnCbiBaeMOon ToUkn ByaeT aBToMaTtnyeckm
Ncnonb3oBaTbCA TEKYLUME AaTa U BpeMS KOHTponnepa.

B 3aBucumoCTM OT pesynbTaTa BbINONMHEHUS (YHKUMM BO3BpallaeT Ko AOCTOBEPHOCTU

(owmnbKm).

@BHMMAHME!!!

1)

2)

3)

Mpwn 3anncKn TOYKM Nepa ¢ METKON BPEMEHU MEHbLLE BPEMEHM NOCNEeAHEN ONPOLLUEHHOWN TOYKM
nepa cepsepom b[l, nepegaya gaHHOM TOYKM Nepa Ha BEPXHUIN YPOBEHb HE OCYLLIECTBNAETCS.
Mpwn 3anmncu ToYkM nepa ¢ METKOW BpeMeHN BonbLUen, YeM TeKyLLLee BPeEMS KOHTporfiepa unm
C METKOW BpeMeHU MeHbLue YeM rnybuHa cobbITUAHOro camonucua, Todka nepa camonucua
He cbopmMupyeTcs, a KO AOCTOBEPHOCTU (OLWMOKKN) BbICTABNSETCA B HYfIEBOE 3HAYEHME.
CyuwiecTByloLMe TOYKM nepa camonucua He nepesanucbiBaloTcs. Mpy 3ToM, Npu NonbITke
nepesanncu CyLLeCcTBYIOLLEN TOYKM Mnepa B KOO OOCTOBEpPHOCTM (OWMOKM) 3anmcbiBaeTcH
HyrieBoe 3Ha4eHue.

Mpumep BbIzoBa (PyHKUUU

CT: oba:

nul=3nC6Tp(nu2,nu3,nsl,
ne2,ns3,n84,ne5)

H

=
=
=
[=2]

WU L

o [m [@ [E=
wap ool o) |—
L] O [T NS e =7
ol [m] (O =
o ool o) |
ap ol 2 | S

[am]
]
]
[am]
[ax]
[

[a=]
o
[
[a=]
ol
[

6-26

OYHKIINN APXUBUPOBAHUA



KPYron BUBIIMOTEKA ®@YHKLMUN

nyl=
WETrend(nu2,nu3,nsl,
ne2,ne3,ns4,ns5)
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6.15 3nCo6Tp2, WETrend2

HasHayeHue
PyHKUMA 3anncK TOUKU COObITUAHOIO TPEHAA C YKa3aHNEM 3HaYeHUsi, METKN BpEMEHU U KadecTBa

OTo6paxeHune

CT: oba:

Y1=3nC6Tp2(X1,X2,X3,X4,X5,X6,X7)

Y1= WETrend2(X1,X2,X3,X4,X5,X6,X7)

BxogHble napameTpbl: X1 (L16), X2 (L16), X3 (B32), X4 (B32), X5 (B32), X6 (B32), X7 (B32)

BbixogHble napameTtpbl: Y1 (LJ16)

BxoaHble napameTpbi:
X1 (U16) - MNMopsiakoBbIN HOMEP COBLITUAHOIO camonucua. fAenseTtcs oba3aTenbHbIM BXO4OM,
NPMHUMAaKLWLNM LeNble 3Ha4YeHns B Anana3soHe ot 1 0o 65535
X2 (L16) - Homep nepa B yka3aHHOM COObLITUMHOM caMonucLe, BbIBOOUMbIA B MHTepdece
leHepaTpa 6asbl pgaHHbix SCADA KPYI-2000. feBnsietca obssaTtenbHbiM  BXOOOM,
NPMHUMaKLWNM Lenble 3Ha4yeHna B guanasoHe ot 1 go 1000
X3 (B32) - 3HayeHue, 3anucbiBaeMoe B TOYKy TpeHaa. feBnsetcsa obssaTenbHbiM BXOAOM,
NPVHUMAIOLLUM BELLECTBEHHbIE 3HAYEHMUS
X4 (B32) — Oata ons dopMmpoBaHUS MeETKU BpeMeHu Toudkum nepa B dopmate OOMMIT.
ABnsieTca Heobs3aTenbHbIM BXOAOM, NPUHMMAIOLWMM BELLECTBEHHbIE 3Ha4YeHUs B AManasoHe
ot 010101 go 311299
X5 (B32) — Bpems ans oopmMupoBaHUS MeTKM BpeMeHW Touku nepa B cdopmate Y4MMCC.
fABnseTca Heobs3aTenbHbIM BXOAOM, NPUHMMAIOLWMM BELLECTBEHHbIE 3Ha4YeHUs B AManasoHe
ot 0 go 235959
X6 (B32) — MunnucekyHabl Ans OPMUPOBaHUA METKM BPEMEHU TOYKM nepa. fAsnsercs
HeobsA3aTeNbHbIM BXO4OM, NMPUHUMAKOLNM BELLECTBEHHbIE 3Ha4YeHMs B guanasoHe ot 0 go 999
X7 (B32) - KayectBO 3HaudeHus. fBnserca HeobA3aTenbHbIM BXOAOM, MPUHMMAOLLUM
BeLleCTBeHHble 3HadyeHus B Auana3oHe oT 0 go 255. OCHOBHbIMM 3HAYEHUSMU KayecTBa
ABNATCA: «xopowee» - 192, «nnoxoe» - 0, «HeonpeaeneHHoe» - 64.

BbixoaHble napamMeTpbl:
Y1 (416) - Kog poctoBepHoCcTM (OwnbKM) BXOAHbBIX napamMeTpoB. FABndeTtca obsizaTernbHbIM
BbIXOAOM, MPUHMMAIOLLMM Lienble 3HaYeHus B gunanasoHe ot 0 go 5:
0 - Ecniv BO BXOAHBIX AAHHbIX (PYHKLMUW OLLMBOK HeT
1 - Ecnn 3agaHHoro Homepa cobbiTunHoro camonucua (Bxoa X1) unu Homepa nepa camonucua
(Bxog X2) B 6a3e AaHHbIX He CyllecTByeT, Unu 3HaveHus BxodoB X1, X2 He COOTBETCTBYIOT
dopmaTy gaHHbIX
2 - Ecnu 3anucbiBaemoe B TOYKy nepa 3HaveHue (BxoA X3) He cooTBeTCcTBYeT dhopmaTy
AaHHbIX
3 - Ecnu niobor n3 napameTpoB 3agaBaemMon gatbl (Bxog X4), BpemeHu (Bxog X5) wunu
MUANUCEKYHA (Bxo4 X6) npu nx ABHOM OMNMCaHUK He COOTBETCTBYIOT dopmaTty
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4 - Ecnu 3agaBaemMoe 3HayeHue kadectBa (Bxog X7) He cooTBeTCTBYET hopMaTy AaHHbIX.
5 - Ecnn BO3HUKaOT owmnbku, Bo3Bpallaemble pyHKunamn API npu BbINOSTHEHUN 3aMMUCK TOYKM
B COObITUNHbIA cCaMonuceLl.

INoruka pa6oTbl hyHKLMMK
®PyHKUMA OCyLLecTBsSeT 3anucb B COOLITUMHBLIA CaMonucel, TOYKy nepa € napameTpamu:
3HayeHwne, farta, BpemMs U KavyecTBo.
3anucb ocyLLecTBNAETCA BCTAaBKOM HOBOW TOYKM Nepa camonucLla B COOTBETCTBUM C 3aaHHOM
0aTON U BPEMEHEM.
3agaHne gatbl M BPEMEHU MOXET OCYLIECTBATLCA SBHbIM 00OpasoM NyTEM YyKasaHWSA Ha
COOTBETCTBYIOLMX BXOAAX (PYHKLUMN KOHCTAHT WIIM CCbISIOK Ha MepeMeHHble (MoKanbHble U
nepemMeHHble 6a3bl JaHHbIX) U UX aTpubyThl.
Kpome TOro, 3anucb TOYKM B COOLITUMHbLIA CaMonuceL, MOXeT OCyLLeCcTBNATLCS 6e3 ykasaHud
SABHbIM 06pa3om faTbl 1 BpeMeHu (crnydan, koraa Bxog X4 «[atay» nponyleH npu obbssneHnm
dyHKuMn). Mpn 3TOM B KayecTBe AaTbl U BPEMEHM 3anNnCbiBaeMOn TOUKN ByaeT aBToMaTnyeckm
NCcnonb3oBaTbCA TEKYLLME AaTa U BpeEMS KOHTponnepa.
B 3aBucumoOCTM OT pesynbTaTa BbINONHEHUA YHKUMM BO3BpallaeT Ko4 AOCTOBEPHOCTU
(owmnbKm).

@BHMMAHME!!!

1) T[lpwu 3anmMcy TOYKM Nepa C METKOM BPEMEHU MEHbLLE BPEMEHWN NOCriegHen OnpoOLIEHHON TOYKM
nepa cepsepom b[l, nepegaya gaHHOM TOYKM Nepa Ha BEPXHUIN YPOBEHb HE OCYLLIECTBAETCS.

2) [lpwn 3anncu ToYKK nepa ¢ METKON BpeMEHN BonbLUEN, YEM TeKylllee BpeMs KOHTponnepa nnm
C METKOM BPEMEHU MeHbLUE YeM rnybuHa cobbITUMHOro camonucua, Touka nepa camonucua
He dhopMMpyeTCH, a KOA AOCTOBEPHOCTM (OLLUNOKM) BbICTABNSAETCS B HyNIEBOE 3HAYEHME.

3) CyuwecTByloWMe TOYKM Nepa camonucua He nepesanucbiBaloTcsa. [pu 3TOM, nNpu nonbiTke
nepesanncu CyLLeCcTBYIOLLEN TOYKM Mnepa B Ko OOCTOBEPHOCTU (OWMBKM) 3anucbiBaeTcs
HyneBoe 3HaYeHue.

Mpumep BbI3oBa PyHKUMU

CT: oba:

nul=3nCo6Tp2(nNu2,nu3,
nel,ns2,n83,nes4,ns5)
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nul=WETrend2(nu2,nu3,
nel,ne2,ne3,nes4,ne5)
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7  OATA UWBPEMA

7.1 ClaTta, SDate

HasHauyeHue
UTeHne TekyLlero roga, MecsiLa u gHsi.

OToGpaxeHune

CT:

(Y1,Y2,Y3)=Clarta()

(Y1, Y2, Y3) = SDate()

BbixogHble napameTpbl: Y1(u16), Y2(u16), Y3(u16)

INoruka pa6oTbl hyHKLMM

BbixogHbIM napameTpam Y1, Y2, Y3 npucBanBaloTca 3Ha4YEeHUS:
Y1-Tekywero roga (Homep), Y2- Homep mecsua, Y3 - HoOMep AHS.

Mpumep BbizoBa PYHKLUN

CT:

(Mu1, nu2, Nnu3) = SDate ()

(mu1, nu2, nud) = CAara( )

OYHKIIUU JATA U BPEMA
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7.2 CBpewms, STime

HasHauyeHue
UTeHne TekyLLero 4yaca, MUHYTbI U CEKYHAbI.

OToGpaxeHune

CT:

(Y1, Y2, Y3) = STime()

(Y1, Y2, Y3) = CBpewmsi()

BbixogHble napameTpbl: Y1(u16), Y2(1416), Y3(u16)

INNoruka pa6oTbl hbyHKLMM

BbixogHbIM napameTpam Y1, Y2, Y3 npucBanBaloTca 3Ha4YeHUS:
Y1- acTpoOHOMMYECKOro Yaca, Y2 - konnyectea MUHyT, Y3 - Konn4ecTtBa CekyHz,.

Mpumep BbIZoBa (PyHKUMUU

CT:

16

(nu1, nu2, nu3) = CBpems( )

L& LG

(nu1, nu2, nu3) = STime( )
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8  YTEHME U3 TABNUL HENMUHEWHOCTU

8.1 HJTH2, N

HasHayeHue

O6palleHne K AByMEpPHbIM Tabnuuam HENMMHERHOCTH.

OTo6paxeHune
CT: ob:
Y = HJTH2(X1,X2) 3 =1
= HJiH ,
] ]
-EIEE -EIEE
Y = N(X1,X2)

BbixogHble napameTpbl: Y(B32)

BxogHble napameTtpbl: X1(116), X2(832)

Noruka pa6oTbl hyHKLMN

lMepemeHHON Y npucBamBaeTCsl 3HAa4YEHNE TOYKN ABYXMEPHOM Tabnuubl ¢ HOMepom X1, Todyka no

KoopauHaTe X onpeneneHa aHadyeHnem X2.

Mpumep BbIzoBa PyHKUMU

CT:

ne2 = N(nyl, nel)

ne2 = HMH2(nul, nel)

CIB32 [ FIB1

I N

E32] 182 [B3zla

E32] B

S Rl

®YHKIIUW YTEHUSA U3 TABJUI] HEJTUHEMHOCTH
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8.2 HITH3, NT

HasHauyeHue
O6palLeHne K TpexmepHbiM Tabnmuam HENMNMHENHOCTW.

OT1ob6paxeHue

CT:

Y = HIH3(X1,X2,X3)

Y = NT(X1,X2,X3)

BxoaHble napameTpbl: X1(116), X2(B32), X3(832)
BbixogHble napameTpsl: Y(B32)

Noruka pa6oTbl hyHKLMN

lMepemeHHON Y npucBaMBaeTCsa 3HAYEeHWE TOYKU TpeXMepHon Tabnuubl ¢ Homepom X1, To4yka no
KoopauHaTe X onpeneneHa sHayeHnem X2, a no koopguHate Y onpeaeneHa sHavyeHmem X3.

Mpumep BbIzoBa PyHKLUN

CT: oba:
NT
p-iTo
ne3 = NT (nul, nel, ne2) 537] B3z2
EER .-
ne3 = HJTH3 (nul, nel, nB2)
HIIx3
o<
-0 52
(532
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8.3 HJTH3WUHT, Nint

HasHauyeHue

O6palleHne K TpeXMEPHbIM MHTEPBasbHbIM Tabnmuam HENMMHENHOCTMW.

OTob6paxeHue

CT:

obAa:

Y = NInt(X1, X2, X3)

Y = HITH3NHT(X1, X2, X3)

B3z

B3z

B32| B3z

BxoaHble napameTpbl: X1(116), X2(B32), X3(832)
BbixogHble napameTpsl: Y(B32)

Nornka pa6oTbl hyHKLMN

lMepemeHHON Y NpucBanBaeTCA 3HAYEHME TOYKN TPEXMEPHON MHTEPBANbHON TabnnLbl C HOMEPOM
X1, Touyka no koopauHate X onpegeneHa 3HadeHMEM X2, a Mo KoopauHaTe Y onpegeneHa

3HavyeHuem X3.

Mpumep BbIzoBa PYyHKLUN

CT:

oba:

ne3 = Nint(nul, ns1, ne2) CI[LLT 6] FIL

LT 6]
-

ne3 = HITH3WHT(NYl, nBl, NB2)

S BB 1

2 e 1
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9 PABOTA C NPUSHAKAMU CUTHATTUSALUNU

9.1 CAlI

HasHavyeHue

OyYHKUNS Npu3HaKka aBapuUnMHON CUrHaNM3aLmu.

OT1ob6paxeHue
CT: oba:
Cal
Y = CAl() 0=

BbixogHble napameTpbl: Y (1)

OnucaHue

HaHHasa yHKUMA He NnpuMeHsieTca anga nnatgopm cpebl ncnonHenna KPYITOJT nobon Bepcun.

INNoruka pa6oTbl hbyHKLMM

®yHKUMSA BO3BpALLAET 3HAYEHME JTOTMYECKOM «1» MpU HANU4uM NpusHakoB «HoBoe HapyLueHne no
HAI (HwKHAS npefaBapunHas rpaHuua curHanusauum)» unu «Hosoe HapyweHve no BAI
(BepxHAS npefaBapurHasa rpaHuua curHanmsauum)» xoTs Obl Yy OOHOW nepemeHHon B 6ase
AaHHbIX. [locne KBUTUPOBaHWS AaHHbIX NPU3HAKOB (DYHKLUMS BO3BpaLLaeT 3HayYeHue Nornyeckoro

«0».

Mpumep BbI3oBa (PyHKUUU

CT:

oba:

nn1 = CAI()

Ccar

!

+—on] Rt e

OYHKIIUU PABOTHBI C IPU3HAKAMMU CUT'HAJIM3AIIUHA
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9.2 car
HasHayeHue

q)yHKLI,VIﬂ Nnpn3Haka curHann3aunm rno HegoCToBEPHOCTU.

OToGpaxeHune

CT: oba:

CIT
Y = car( (M3

BbixogHble napameTpsbl: Y(1)

OnucaHue
[aHHasa pyHKUKNA He NpumeHseTca ans nnatdopm cpenbl ncnonHenns KPYIOJ1 nobown Bepcun.

INoruka pa6oTbl hyHKLMM

®dyHKUMA BO3BpALLAET 3HAYEeHUe NIorm4eckomn «1» npu HannumMm npusHakos «HoBoe HapyLleHne no
HeoCTOBEPHOCTM» XOTHA 6bl y 0AHOM NepeMeHHon B 6a3e AaHHbIX. [Tocne KBUTUPOBaHUSA LAHHOrO
npusHaka yHKUUSA BO3BpaLlaeT 3HadeHue fiorm4eckoro «0».

Mpumep BbIzoBa PYyHKUUMN

CT: oba:

car
nn1 =Car()

[ — e A

9-2

OYHKIIUU PABOTBI C IPU3HAKAMHU CUT'HAJIM3ALIUNA




KPYron BUBIIMOTEKA ®@YHKLMUN

9.3 c3a

HasHayeHue
PyHKUMA NpU3HAKa CUrHanu3aumm no OTKNOHEHWUIO OT 3afaHus.

OToG6paxeHune

CT: oba:

Y = C31() A

BbixogHble napameTpsbl: Y(1)

OnucaHwue
[aHHasa pyHKUKNA He NpumeHseTca ans nnatdopm cpenbl ncnonHenns KPYIOJ1 nobown Bepcun.

INoruka pa6oTbl hbyHKLMM

@OyHKUNA BO3BpallaeT 3HavyeHue Nornmyeckorm «1» npu HanuMyuuu npusHakoB «HoBoe HapyLueHue
NONOXUTENBHOIO OTKIMOHEHNS OT 3adaHus» Unu «HoBoe HapyLleHne oTpMUaTenNbHOro OTKIIOHEHMWS
OT 3afjaHuda» XoTa Obl Yy OOHOW aHaroroBoW BbIXOOHOW nepemMeHHon B 6ase paHHbiX. [locne
KBUTMPOBAHUSA OaHHbIX NPU3HAKOB (PYHKLMS BO3BpaLLaeT 3Ha4YeHme norndeckoro «0».

Mpumep BbIzoBa PyHKUMU

CT: oba:

nn1 = C3[() Csh

M—an] i ja

OYHKIIUU PABOTHBI C IPU3HAKAMMU CUT'HAJIM3AIIUHA
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9.4 CUm

Ha3HauyeHue
dyHKUMS NprsHaka curHanmsaumm no VM.

OToG6paxeHune

CT: oba:

CHM
Y = CUM()

BbixogHble napameTpbl: Y (1)

OnucaHue
[aHHasa pyHKUKMA He NpumeHseTca ans nnatdopm cpenbl ncnonHenns KPYIOJ1 nobown Bepcun.

JNornka pa6oTbl hyHKLMN

OyHKUMSA BO3BpaLLaeT 3HAYeHME FOrMYeckorm «1» npu HanmmMyuuu nNpu3HakoB «HoBoe HapyLueHune
BepxHen rpaHuubl curHanusauum no UM» unu «HoBoe HapylleHue HUWXKHen rpaHunLbl
curHanu3auum no MIM» xota 6bl y OOHOM aHanoroBOW BbIXOAHOW NepemeHHon B 6ase AaHHbIX.
Mocne kBUTUpoBaHMS AaHHbIX MPU3HAKOB (PYyHKLUNSA BO3BpaLLAET 3Ha4YeHMe nornveckoro «0».

Mpumep BbIzoBa PYyHKUUN

CT: oba:

CHM
nn1 = CUM()

T
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9.5 cnr

HasHauyeHue

®yHKUNA NpU3HaKa NpeaynpeauTenbHON CUrHanusauum.

OToGpaxeHune

CT:

oba:

Y = CNr()

CTIT

BbixogHble napameTpsbl: Y (1)

OnucaHue

[aHHasa pyHKUKNA He NpumeHseTca ans nnatdopm cpenbl ncnonHenns KPYIOJ1 nobown Bepcun.

JNornka pa6oTbl hyHKLMN

®yHKUMA BO3BpaLLaET 3HAYEHMNE NTIOTMYECKONM «1» Npu HanU4Mmn nNpusHakoB «HoBoe HapyLleHue no
HIMI (HwkHAS npegynpeguTenbHas rpaHuua curHanusauun)» unn «Hosoe Hapylwenue no BT
(BepxHAS npegynpeauTenbHasa rpaHuua curHanuaauum)» xotsa Obl y 0gHOW nepeMeHHon B 6ase
AaHHbIX. [locne KBUTMPOBaHMA OaHHbIX NMPU3HAKOB (OYHKLUMS BO3BpaLLaeT 3HayYeHue formyeckoro

«0».

Mpumep BbIzoBa (PyHKLUUU

CT:

oba:

nn1 = CIr()

CTIT

1!

] e [l

OYHKIIUU PABOTHBI C IPU3HAKAMMU CUT'HAJIM3AIIUHA
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9.6 CCK

HasHayeHue

®yHKUMS NpU3HaKa CUrHanM3aLmm no CKOpocTu pocTa / nageHust napameTpa.

OTo6paxeHune

CT:

oba:

Y = CCK()

CCE

I =]

BbixogHble napameTpsbl: Y(1)

OnucaHune

[aHHasa yHKUMA He NnpuMeHsieTca anga nnatgopm cpepbl ncnonHenna KPYITOJT nobon Bepcun.

Nornka pa6oTbl hyHKLMN

®yHKUMA BO3BpaLLaeT 3HadYeHue Jorm4eckom «1» npu Hanuumm npusHakoB «HoBoe HapylueHue
rpaHuLbl CUrHanm3aumMm no CKOpPOCTU pocTa napameTtpa» unu «HoBoe HapylueHue rpaHuupbl
CMrHanmMsaumm no CKOpOCTM NadeHus napameTpa» XoTs Obl y OOHOM aHanoroBon NEPEMEHHON B
6a3e paHHbIX. [locne KBUTMPOBaHWS [OaHHbIX MNPU3HAKOB (PYHKUMS BO3BpalLaeT 3HayeHue

norunyeckoro «0».

Mpumep BbIzoBa PYyHKUUN

CT: oba:
1= CCK() ok
nni =
s T
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10 NMEPEOAYA MACMNOPTA NEPEMEHHON

10.1 OrpaHu4yeHus Ha ncnosnb3oBaHue pyHKLUN nocXX

HasHavyeHue
B gaHHOM pasfene onucbiBaloTCA orpaHUYeHUss Ha UCMNoNb3oBaHWe ceMencTBa (OyHKUMA NOCBA,
nocB/l, noc1B, nocAB, nocPB n nocl1P.

Moa dyHkumen nocXX nogpasymeBaetca nobas u3 dyHkumn nocBA, nocB[l, nocB, nocAB,
nocPB, nocl1P.

OrpaHu4yeHue Ha Ucnofnb30oBaHMe B Nnporpammax ansa CtaHuuu onepaTopa.

BbinonHeHne yHKUMM nocXX 3aBMCUT OT HOMepa KaHana, Ha KOTopbli Ha3HayeHa
nepemMeHHas, onsi KOTOpon BbINoNHAeTcs yHKumna nocXX. Ecnn Homep kaHana paBeH
HYI0, TO HUKaKnxX aenctenni doyHKUmna He npounssoauT. Janee 6yaem cumtaTth, 4TO OYHKUUS
nocXX BbINOSTHAETCSA ANA NepeMeHHON C HeHYNeBbIM HOMEPOM KaHarna.

®yHKUMKM NOCXX BBINOMHATCSA HE B MOMEHT Bbi3oBa (pyHKUMKM B nporpamme Ha KPYTOJ1,

a rnocne BbINOMHEHUS BCEX MporpamMm, B KOHUE uumkna. OyHKuma nocXX BbINOMHAETCS

cnegyrowmnm obpasom:

o Appo KPYIOJl paet komaHay CepBepy 6a3bl AaHHbIX HA hOPMMUPOBaHNE KOMaHAbI AN
KOHTponnepa.

e CdopmupoBaHHass komaHga nomellaetca B Oydep komang. Pasmep Oydgepa — 100
komaHa. Ecnn Bydep 3anonHeH, TO HOBas KOMaHAaA 3anucbiBaeTCsi HA MECTO caMou
cTapon KoMaHAbl.

o KomaHga na Oydepa nocbinaeTcs B KOHTpoOnfep npu ovyepedHoM ceaHce obmeHa ¢
KOHTponnepom. T.e. BMECTO 3anpoca TeKyLMX 3HayveHun m3 koHTponnepa, Cepsep
6a3bl AaHHbIX oTnpaenseT B YCO ogHy komaHnay u3 Bydepa. MNMoka B 6ydepe ecTb xoTa
Obl ogHa komaHga, Cepep 6a3bl AaHHbIX OGydeT nocbinate B KOHTPOSNEp KOMaHAbl.
BbizoB yHKUMIA nocXX 3ameanseTr rMonyvyeHWe HOBbIX TEKyLMX 3HayYeHun us
KOHTponnepa.

Kak yacto MOXHO BbI3biBaTb PyHKUMIO MOCXX? Heobxoaumo 3HaTb nepuog ornpoca Cepsepom
6a3bl AaHHbIX KaHana (Bbl4eNeHOo KpacHbIM LIBETOM Ha PUCYHKE).

M2 kaHana pesepetoro 1 I 0 ;II
Neanaa peoeperorz [ O]
IP mapT

Mepeaaya rpynn NacNopToE

Moagepya 24+ civeonerofinosuw [

K.on-eo neperetier THna BA g HC0 I 8

_l_E

K.on-e0 nepereqHel THa B0 e HCO I

Fon-B0 nepeMedHbl THna PB s SC0

" Bkn % Brika
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®yHkuun nocXX He AOMKHbI BbI3bIBAaTbCH Yalle, YeM CTONMbKO pa3, CKOSMbKO LMKIOB onpoca
yknagbieaetca B oauH umkn KPYTOJ1 gns «CtaHumm onepatopa» (1 cek). [na npueBegeHHoro
npumepa Ha puc. 1 dyHKuMM NocXX MOXHO Bbi3biBaTb He 6onee 10 pa3s 3a oamH unkn KPYTOJ1 —
npu TakoM KONMYECTBE BbI3OBOB YHKUMM MNOCXX OOMEH TeKylMMMU 3HAYeHUsiMum C
KOHTPONIEPOM OCTAaHOBUTCH.

OrpaHun4yeHMe Ha Ucnonb3oBaHue B nporpammax ansa KoHtponnepa.

®yHKuna nocXX BLINOMHAETCA B MOMEHT ee Bbl3oBa B nporpamme ans KPYIOJ1 cneaytowmm
obpasowm:
1 Appo KPYTOJ1 bopmumpyet komanay ans Cepsepa 6a3bl 4aHHbIX.
2 KomaHpga nomeuwiaetca B Oydep komaHg. Pasmep 6ydepa — 10 komang. Ecnn Gydep
KOMaHp, 3anosiHeH, TO HOBasi KOMaHAa NOMELLAETCS HA MECTO CaMOW CTapoy KOMaHAbI.
3 TMpwu o4vepegHom 3anpoce CepBepom 6asbl AaHHbIX TEKYLIMX 3HAYEHWUIA, €My BMECTO
TeKyLLMX 3Ha4YeHnn BO3BpaLLaeTCcs KoMmaHaa.

MpumeyaHne - ecnu BbINOMHANacb, Hanpumep, dyHKums NocBA, To komaHga Oyaet oTaaHa
CepBepy 0asbl AaHHbIX TOMBKO NPU 3anpoce WM TEeKyLMX 3HAYEeHUA BXOLHbLIX aHanoroBbIX
nepemMeHHbIX. T.e. Bbi30B (yHKUMM NOCBA 0OygeTr TOpMO3UTb TOMbKO OOMEH TekyLwMMun
3HaYEeHUSIMM BXOAHbIX aHaroroBbiX MNepemeHHbIX. CooTBeTCTBEHHO, nNocBll — Tomnbko OOMeH
TEKYLLUMMWN 3HAYEHNSIMU BXOOHbIX OUCKPETHbLIX NEPEMEHHbIX.

Kak yacto moxeT Bbi3biBaTbCsl PyHKUMSA NocXX? HeobxogmMmo 3HaTb, Kakoe BpeMsa Tpebyetcsa
CepBepy 6a3bl gaHHbIX, YTOObI onpocuTb KOHTponnep. Bpemsi onpoca kaHana CepBepom 6asbl
AaHHbIX NMOKa3blBaeTCA Ha Kagpe OWarHOCTUKM KaHamnoB CBS3M (BblAENEHO KpacHbIM LBETOM Ha
PUCYHKe).

I[H&I‘HOCTHK& KAHAIOE CBASH

ey OcHoBHOR ABTOMaT
e Pezepenuii ABTOMaT
| renowame OcHoBHo# ABTomar
| Omenigme | Pezepeubin ApTomar

Bce gxn. Bce oTkn.

dyHKuMa nocXX He OofmkHa BbIMOMHATLCS 4Yalle, YeM OAWMH pas 3a Bpems onpoca «CepBepom
6a3bl gaHHbIX». Hanpumep, nycte CepBep 6a3bl AaHHbIX onpawmBaeT koHTponnep 3a 1200 mc,
UMK KoHTponnepa coctasnseT 400 mc, cnegoBaTeribHO, OYHKLUMIO NOCXX MOXHO BbI3biBaTb He
vyaule, Yem oauH pas 3a 3 umkna KPYIOJl — npm Takom nepuogmyeckoM Bbl3oBe OYHKLMM MOCXX
OoOMeH TeKywMMmn 3HayeHnaAMU ¢ cepBepom BJl octaHoBuUTCA.
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Cnoco0Obl YMeHbLUEHUS KONMM4ecTBa Bbl30BOB (OYHKLUMN NocXX.

,D,I/ICerTHbIe 3Ha4YeHnA HeO6XOﬂ,VIMO nepepnasatb MO UAMEHEHUIO.

: Boino
: nocB[(1)
: Ctano
Ecnu nn1#Bpn1.a32
{
nocB[i(1)
nni=Ba1.a32

}

AHanoroBble 3Ha4YeHns HeobxoaAMMo nepefaBaTtb NPU UX UIBMEHEHUN HA HEKOTOPYHO BENUYMHY
: Boino
: nocBA(1)
: Ctano
Ecnu 0.01<fabs(nB1-Ba1.a13)
{
: 3aecb Npu N3MeHeHUn 3HavyeHuns 6onee yem Ha 0.01 BbInonHAeTcA
: pyHKUMA nocBA
nocBA(1)
nB1=Bal.a13

}

Ecnu ectb Gonblasa HeobxoauMmocTb nepefaBaTb OOMbLIOE KOMMYECTBO MEPEMEHHbIX, TO WX
Heob6xoaumo pas3buTb Ha rpynnbl, ¥ B K&XA0M LMUKe KOHTponfepa nepeaasaTb N0 OQHOW rpynne.
: Beino
: nocBA(10)
: nocBA(11)
: nocBA(12)
: nocBA(34)
: nocBA(100)
: nocBA(13)
: Crano
Ecnu nu1=0 {

nocBA(10)

nocBA(11)

nul=1

}

MHave_Ecnu nu1=1 {
nocBA(12)
nocBA(34)
nui=2

}

MHaue {
nocBA(100)
nocBA(13)
nu1=0

}
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10.2 MocAB, SendAO

HasHauyeHue
Mepenadva B YCO / 13 YCO nacnopTa nepemeHHon Tuna AB.

OrpaHnyeHus Ha ucnonb3oBaHne gyHkuMmM NocAB onncaHbl B pasgene 10.1 «OrpaHudeHuss Ha
ncnonb3oBaHe PYHKUNUA MOCXX».

OTo6GpaxeHune
CT: oba:
Senda0) Ioc B
MocAB (X)
LI1E LI1E
SendAO (X)
BxogHble napameTtpbl: X(1416)

Noruka pa6oTbl hyHKLMN
X - HoMep nepemeHHon Tnna AB, nacnopT KoTopon Heobxoammo nepenatb B YCO / n3 YCO.

[nsa craHummn oneparopa:

1. [MacnopT nepemMeHHOW nepedaeTcss B KOHTponnep wnuv gpameBep (3aBUCUT OT MNPUBA3KU
nepeMeHHon).

2. [MacnopTt nepeMeHHon ByaeT nepefaH B KOHLE LMKIa BbINOMHEHUS NPpOrpaMm nosib3oBaTens.

[ns koHTponnepa:
1. Tacnopt nepemeHHon ByaeT nepenaH B Cepaep b[.
2. [Macnopt nepemeHHoM OyaeT nepedaH B Onwxkanwem uukne onpoca Cepsepom B[

KOHTponnepa.
Mpumep BbIzoBa PYyHKUUMN
CT: oba:
Sends O
MocAB (nu) i Hoch.B
5 [ T s GICITE] AL [TEL-CIT 6]

SendAO (nu1)
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10.3 MocBA, SendAl

Ha3HaueHune

Mepepava B YCO / n3 YCO nacnopTta nepemeHHoun Tvna BA.

OrpaHunyeHusa Ha ucnonb3oBaHne yHkumMmM NocBA onucaHbl B pasgene 10.1 «OrpaHuyeHus Ha
ncnonb3oBaHne YHKUMA NOCXX».

OTob6paxeHue
CT: oba:
SendA] [TocBA
MocBA (X)
LI16 LI16
SendAl (X)
BxogHble napameTtpbl: X(1416)

Noruka pa6oTbl hyHKLMN
X - HoMep nepemeHHon Tnna BA, nacnopT KoTopon Heobxogmmo nepenatb B YCO / 13 YCO.

[nsa craHumm oneparopa:

1. [lacnopT nepemMeHHOM nepedaeTca B KOHTpoONnep wunu gpaviesep (3aBUCUT OT MNPUBSA3KU
nepemMeHHoNn).

2. [acnopt nepemeHHon ByaeT nepenaH B KOHLE LIMKIa BbINOSIHEHUS NPOrpaMm nosfb3oBaTens.

[ns koHTponnepa:
1. T[Macnopt nepemeHHon byget nepenaH B Cepsep Bl.
2. [lacnopt nepemeHHon 6ygeT nepepjaH B Onwkanwem uukne onpoca Cepsepom B[

KOHTponnepa.
Mpumep BbizoBa PYHKLUN
CT: oba:
MocBA 1 Send AT TocB &
ocBA(UY) GITE] AL 76 [TE] GITE] AL [116 18
SendAl(nuy1)
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10.4 MocBA, SendDI

HasHauyeHue
Mepepava B YCO / 3 YCO nacnopTta nepemeHHoun Tuna BL.

OrpaHundeHus Ha ucnonb3oBaHue yHkumm nocB onucanbl B pasgene 10.1 «OrpaHuyeHuns Ha
ncnonb3oBaHe PYHKUNUA NOCXX».

OTo6paxeHune
CT: oba:
MocB(X) SendliI [TocBI
L16 LI1E
SendDI(X)
BxogHble napameTtpbl: X(1416)

Noruka pa6oTbl hyHKLMN
X - Homep nepemeHHon Tune B[, nacnopT koTtopon Heobxoanmo nepegatb B YCO / n3 YCO.

[ns craHumm onepartopa:

1. [MacnopT nepemMeHHOW nepedaeTcss B KOHTponnep wnuv gpameBep (3aBUCUT OT NPUBA3KU
nepemMeHHoNn).

2. [lacnopt nepemeHHon ByaeT nepefaH B KOHLE LMKIIa BbINOSIHEHUSI NPOrpaMm nosnb3oBaTtens.

[na koHTponnepa:
1. Tacnopt nepemeHHon ByaeT nepenaH B Cepsep b[.
2. [Macnopt nepemeHHoM OyaeT nepedaH B Onwkanwem uukne onpoca Cepsepom B[

KOHTponnepa.
Mpumep BbIzoBa PYyHKUUN
CT: oba:
MocB 1 SendD] [locB]
oc n
A (nul) S 78] GG 78]

SendDI (nuy1)
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10.5 MocOB, SendDO

Ha3HaueHune
Mepepava B YCO / n3 YCO nacnopta nepemeHHoun tmna [B.

OrpaHunyeHusa Ha ucnonb3oBaHne yHkumm nocB onucanbl B pasgene 10.1 «OrpaHuyeHus Ha
Ncnonb3oBaHne PyHKUUN NOCXX».

OToG6paxeHune
CT: oba:
Sendli0) [ocJIB
MocOB(X)
SendDO(X) Li1g LI &
BxogHble napameTpsbl: X(1416)

Noruka pa6oTbl hyHKLMN
X - HoMep nepemeHHon Tnna [B, nacnopT koTopon Heobxoammo nepenats B YCO / n3 YCO.

[nsa craHumm oneparopa:

1. [MacnopT nepemMeHHOW nepedaeTcss B KOHTponnep wnuv gpameBep (3aBUCUT OT MNPUBA3KU
nepemMeHHon).

2. [Macnopt nepeMeHHon ByaeT nepefaH B KOHLE LKA BbINOMHEHUS NpOrpaMm nornb3oBaTens.

[ns koHTponnepa:
1. Tacnopt nepemeHHon ByaeT nepenaH B Cepsep b[.
2. [lacnopt nepemeHHon 6ygeT nepepaH B Onwkanwem uukne onpoca Cepsepom B[

KOHTponnepa.
Mpumep BbIzoBa PYyHKLUN
CT: oba:
SendDO
Moc/iB(nut) R 0 ] o]
SendDO(ny1)
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10.6 MocllP, SendVar

HasHayeHue
dyHKUMA Nnepegaym nacnopta NeEPEMEHHON.

OrpaHun4eHus Ha ucnonb3oBaHne dyHkumm nocl1P onucaHbl B pasgene 10.1 «OrpaHuyveHuns Ha
ncnonb3oBaHe PYHKUUA MOCXX».

OTo6paxeHune
CT: oba:
MoclP(X1, X2) SendVar TacIIP
LI16 L6
SendVar(X1, X2) L6 LTE
BxogHble napameTpbl: X(416)

JNNoruka paboTbl hyHKLMM

YHuBepcanbHasa pyHKLMSA, NO3BONAOWAN nepecnaTtb nacnopT Nnobon nepemeHHon noboro Tmna.
X1 — tvn nepemerHon: 1 — BA; 2 - B[]; 3 — PB; 6 — [1B; 8 — AB.
X2 — HOMep NepeMeHHON.

[nsa koHTponnepa:

1. [Macnopt nepemeHHon byget nepenaH B Cepsep B[.

2. [Tacnopt nepemeHHon 6yaeT nepepjaH B Onwkanwem uukne onpoca Cepsepom B[
KOHTponnepa.

Mpumep BbI3oBa hyHKLMU
CT: oba:

MoclP (nul, nu2) HacIIP

SendVar (nul, nu2) Li1G LG » L1 6 LI1E 'l
(]
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10.7 MocPB, SendHI

Ha3HaueHune
Mepepayva B YCO / n3 YCO nacnopTta nepemeHHoun Tuna PB.

OrpaHunyeHusa Ha ucnonb3oBaHne yHkummM nocPB onucaHbl B pasgene 10.1 «OrpaHuyeHus Ha
NCcnonb3oBaHne PyHKUUN NOCXX».

OToG6paxeHune
CT: oba:
SendHI ITocPE
SendHI (X)
LI16 LI16
MocPB (X)
BxogHble napameTpbl: X(416)

INoruka pa6oTbl hyHKLMM
X - HoMep nepemeHHon Tnna PB, nacnopT koTopon Heobxoammo nepenatb B YCO / 13 YCO.

[nsa craHumm oneparopa:

1. [lacnopT nepemMeHHOM nepedaeTca B KOHTpOMnep wnu gpavieep (3aBUCUT OT MNPUBSA3KK
nepemMeHHoNn).

2. [acnopt nepemeHHon ByaeT nepenaH B KOHLE LIMKIa BbINOSTHEHUSI NPOrpaMm nosb3oBaTens.

[ns koHTponnepa:
1. [Macnopt nepemeHHon byget nepenaH B Cepsep Bl.
2. [Tacnopt nepemeHHon 6yaeT nepepjaH B Onwxkanwem uukne onpoca Cepsepom B[

KOHTponnepa.
Mpumep BbIzoBa (PyHKUUU
CT: PbA:
SendHI
SendHI (nuy1) G E s

nocPB (nu1)
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11 ANHAMUWYECKOE NPEOBPA3OBAHUE

11.1  3an, Delay
HasHa4yeHue
3anasgbiBaHne
OTob6paxeHue
CT: oba:
Zam Dielay
Y = 3an(X1, X2, X3)
EERBEEH [B370
Y = Delay(X1, X2, X3) EER B3Z

BxogHble napameTtpbl: X1(416), X2(832), X3(832)

BbixogHble napameTpsbl: Y(B32)

OnucaHue

MpumensieTca gns nnatdgopm CPBK Bepcumn Hmke 8.0, n cpenbl ucnonHenms KPYIOJ1 Bepcun

HUXe 2.2.

Mpumeyanue. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl mucnonHeHna KPYIOJ1,
HaunHas ¢ Bepcun 2.2, ogHouMeHHast YHKLMS UMeeTCs B rpynne «YcrapeBLlune yHKLMNY.

INoruka pa6oTbl hyHKLMM

AnNroputM MogenupyeT 3BeHO YMCTOro 3anasabiBaHus.
Bpemsi 3anasgbiBaHnst OOMmKHO ObiTb He Gomnee 100*Tu, rae Ty — umkn paboTbl KOHTponnepa

(cTaHUMK onepaTopa) B CekyHaax.

Anroputm cogepxut 100 sueek namaTun.

X1 - nopsakoBbI HOMEP

(ot 1 mo 20 000). Ans nnatcopm CPBK Bepcun 7.1 n cpegbl

ncnonHernnss KPYIOJ1 Bepcumn 2.1 - HeobsizaTenbHbIN BXOA (€CNM BXOA4 HE MpuUBSA3aH ABHO, TO
Homep ByaeT NnoAacTaBreH aBTOMaTUYECKM).

X2 - BXogHOE 3Ha4veHue.

X3 - BpeMs 3anasgblBaHNs B cekyHaax, T3.

@Buumauue!!!
Ecnu Bpemsa 3anasgbiBaHua paBHO Hynwo (X3=0), To BXogHOM curHan cpasy nopaeTcsl Ha
Bbixoa Y = X2.
Mpumep BbIzoBa PYyHKLUN
CT: oba:

ne3 = 3an(nu1, nel, ne2)

ne3 = Delay(nu1, nel, ne2)

o I O M
E3Z] FB2 B3

i

B34

Dielay

B3z
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11.2 3an_u16, Delay 116

Ha3HauyeHue
3anasgbiBaHme.

OTo6paxeHune
CT: oba:

Y = 3an_u16 (X1, X2, X3)
Y = Delay_i16 (X1, X2, X3)

BxogHble napameTpbl: X1(416), X2(u16), X3(864)
BbixogHble napameTpbl: Y(116)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

AnroputM mMogenupyeT 3BEHO YMCTOro 3anasgbiBaHus.

Bpems 3anasgbiBaHust JOmkHO ObiTb He Gonee 100*Tu, rae Ty — umkn paboThbl KOHTponnepa
(cTaHumMKM onepaTtopa) B cekyHaax.

Anroputm cogepxut 100 a4yeek namsaTu.

X1 - MNopsigkosbii HoMep (0T 1 go 20 000). HeobsizaTenbHbIN BXOA (€CNU BXOA HE NPUBA3aH SBHO,
TO Homep ByaeT noacTaBneH aBTOMATUYECKN).

X2 - BxogHoe 3Ha4eHue.

X3 - Bpem4 3anasgbiBaHusa B cekyHaax, T3.

@Bﬂwmaﬂwe!!!

Ecnu Bpemsa 3anasgbiBaHus paBHO Hynto (X3=0), To BXOQHOM curHan cpasy nopaeTcs Ha
Bbixon Y = X2.

Mpumep BbIzoBa (PyHKUUU
CT: oba:

Dielasr_ilé
B
[]

[LLTE]
e [ oh— o o — e
854 _A -

nu3=Delay_i16(nu1, nu2, 864 _A)

C1BE4

Zam ulé
[LiTE]
[O78] L6k | ] 8 [ ]

C1BE4

nu3d =3an_u16 (nul, nu2, 864 _A LT
( ) =

BE4A

3pecb B64_A — rmobanbHas nepeMeHHasi BELLLECTBEHHOro 64-6UTHOro Tmna.
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11.3 3an_u32, Delay 132

HaszHauyeHue
3anasgbiBaHme.

OToG6paxeHune

CT: oba:

Y = 3an_u32 (X1, X2, X3)

Y = Delay_i32 (X1, X2, X3)

BxogHble napameTpbl: X1(416), X2(u32), X3(864)
BbixogHble napameTpsbl: Y(1432)

OnucaHue
MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

AnroputM mMogenupyeT 3BeHO YMCTOro 3anasgbiBaHus.

Bpems 3anasgbiBaHnss OOMmKHO ObiTb He Gonee 100*Tu, rae Ty — umkn paboThbl KOHTponnepa
(cTaHumMM onepaTtopa) B cekyHaax.

Anroputm cogepxumt 100 sueek namaTu.

X1 - MNopsigkosbii Homep (0T 1 go 20 000). HeobsizaTenbHbIN BXOA (€CNU BXOA HE NPUBA3aH SBHO,
TO Homep ByaeT noacTaBneH aBTOMATUYECKN).

X2 - BxogHoe 3Ha4YeHue.

X3 - Bpem4 3anasgbiBaHusA B cekyHaax, T3.

@Buumamﬂe!!!

Ecnu Bpemsa 3anasgbiBaHMA paBHO Hynwo (X3=0), To BXOOQHOW CUrHan cpasy nogaeTcs Ha
Bbixoa Y = X2.

Mpumep BbIzoBa PyHKUMU

CT: oba:

Delay 132

u32_b=Delay_i32(nu1,u32_A, B64_A) I'II-L1 - -l 16
- 7 AT

(1564

u32_b=3an_u32(nu1,u32_A, B64_A)

Zam 132
76

=2 [O=2L, (022]us2. B [132

Bri4

T "-'
.-

3noecb B64_A — rnmobanbHas nepemMeHHas BellecTBeHHOro 64-6utHoro tvna un u32_A, u32_b —-rnobanbHble
nepemMeHHble Lenoro 32-6MTHOro Tuna.
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114 3an_B32, Delay_r32

HasHauyeHue
3anasgbiBaHme.

OTo6paxeHune

CT: oba:

Dielay ¥32
L1k

BE4

Y = 3an_g32 (X1, X2, X3)

LT

B32 [B32

Y = Delay_r32 (X1, X2, X3)

BxogHble napameTpbl: X1(u16), X2(832), X3(864)
BbixogHble napameTpsbl: Y(B32)

OnucaHue
MpumeHsieTca Tonbko ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, M cpegbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMMK

AnroputMm mMogenupyeT 3BeHO YMCTOro 3arnasgbiBaHus.

Bpems 3anasgbiBaHuss JomkHO ObiTb He Gonee 100*Tu, rae Ty — umkn paboThbl KOHTponnepa
(cTaHumMKM onepaTtopa) B cekyHaax.

Anroputm cogepxut 100 ayeek namaTu.

X1 - MNopsiakosbit Homep (oT 1 go 20 000). HeobsizaTenbHbIN BXOA (€CNU BXOA HE NPUBA3aH SBHO,
TO Homep ByaeT noacTaBrneH aBTOMaTUYECKN).

X2 - BxogHoe 3Ha4eHue.

X3 - Bpems 3anasgbiBaHusa B cekyHaax, T3.

@Bﬂwmaﬂwe!!!

Ecnu Bpemsa 3anasgbiBaHus paBHO Hynto (X3=0), To BXogHOM curHan cpasy nopaeTcs Ha
Bbixoa Y = X2.

Mpumep BbIzoBa PYyHKUUMN

CT: oba:

Delay 132
I'ILH LHB
ne2= Delay _r32(nul, nsl, 864_A) - B32l—522]) Ne2 [CoZj
s

ne2= 3an_B32 (nu1, nel, B64_A) Zam 32

016
EERNEEH! SRR

(1564

nm T
I
i

3pecb B64_A — rmobanbHas nepeMeHHasi BELLLECTBEHHOro 64-6UTHOro Tmna.
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115 3an_B64, Delay r64

HaszHauyeHue
3anasgbiBaHme.

OToG6paxeHune
CT: oba:

Y = 3an_g64 (X1, X2, X3)

)

B64

Y = Delay_r64(X1, X2, X3) 51

BxogHble napameTpbl: X1(416), X2(864), X3(B64)
BbixogHble napameTpbl: Y(B64)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

JNNoruka pa6oTbl hyHKLMM

AnroputM mMogenupyeT 3BEHO YMCTOro 3anasgbiBaHus.

Bpems 3anasgbiBaHust JOmkHO ObiTb He Gonee 100*Tu, rae Ty — umkn paboTbl KOHTpoMnnepa
(cTaHumMKM onepaTtopa) B cekyHaax.

Anroputm cogepxut 100 aueek namaTu.

X1 - MNopsiakosbii Homep (0T 1 go 20 000). Heobs13aTenbHbIN BXOA, (€CNM BXOA HE NPUBSA3aH SBHO,
TO HOMep ByaeT noacTaBneH aBTOMATUYECKN).

X2 - BxogHoe 3Ha4YeHue.

X3 - Bpem4 3anasgbiBaHusA B cekyHaax, T3.

@Bﬂwmaﬂwe!!!

Ecnu Bpemsa 3anasgbiBaHua paBHO Hynto (X3=0), To BXogHOM curHan cpasy nopaeTcsl Ha
Bbixoa Y = X2.

Mpumep BbI3oBa hyHKLMU

CT: oba:

Dielay réd
L6

[B54] [Brdl—tpo64|eed B D64k

C1BE4

nm Tk
s
'

B64 B=Delay r64(nu1,864_A,864 bE)

B64_B=3an_B64(nu1,864_A,B64_b)

Zam_Ehd
Li16

[Fe4] [E64]1—tpE4]eB4 B [B54L
u =

T "-'
.-

3pecb B64_A, B64_b, B64 B — rnobanbHble NepeMeHHble BELWECTBEHHOIO 64-6UMTHOro Tmna.
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TEXHOJIOTMYECKUE ®YHKLIUU

11.6 Oudp, Dif

HasHauyeHue
OuddepeHuupoBaHune
OT1ob6paxeHue
CT: oba:
Y = Oup(X1, X2, X3, X4) Dif pifd
16 76
Y = Dif(X1, X2, X3, X4)
By By
F32 BaZ
BxogHble napameTtpbl: X1(116), X2(832), X3(832), X4(832)
BbixogHble napameTpsl: Y(B32)
OnucaHue
MpumenseTca ans nnatdgopm CPBK Bepcumn Hmke 8.0, n cpenbl ucnonHexdmst KPYIOJ1 Bepcun
HWxe 2.2.

Mpumeyanue. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl mucnonHeHna KPYIOJ1,
HaunHasi ¢ Bepcun 2.2, ogHoMMeHHast YHKLMS UMEETCA B rpynne «YcrtapeBLume yHKLMnY.

Noruka pa6oTbl hyHKLMN
MepenatoyHas pyHKUMS anropuTma:

. Y(P) e TﬂP
) x A 1.P+
) A
X1 - nopsigkoBbIn HoMmep anddepeHunatopa (ot 1 go 20 000). Ans nnatdopm CPBK Bepcum
7.1 n cpegbl ucnonHennss KPYIOJ1 Bepcum 2.1 - HeobsasaTenbHbIn BXxoA (ecnu Bxon He
npvBsa3aH SBHO, TO HOMep ByaeT NoACTaBEeH aBTOMAaTUYECKM).
X2 - BXogHOe 3Ha4veHue.

X3 - koachpuumeHT npeasapexus, Kn.
X4 - nocTosiHHasi BpeMeHn AnddepeHUmMpoBaHns B cekyHaax, T,

@Buumauue!!!

Ecnn noctosiHHasa BpemeHu auddepeHunMpoBaHusa paBHa Hynw (X4=0), To BbixogHoe
3HaYeHue Takxke 6yaeTt paBHoO Hyno Y1=0.

Mpumep BbIzoBa PyHKLUN

CT:

ne4 = Oudp(nul, nel, ne2, ne3)

ne4 = Dif(nul, nel1, ne2, NB3)
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11.7 Ound_B32, Dif r32

HasHayeHue
OuddepeHuuposaHue.

OTo6paxeHune
CT: oba:

Y = Dif_r32 (X1, X2, X3, X4)

b0
LI

Y = Oud_B32 (X1, X2, X3, X4)

BxogHble napameTpbl: X1(u16), X2(832), X3(B32),X4(B32)
BbixogHble napameTpsbl: Y(B32)

OnucaHue
MpumeHsieTca Tonbko ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM
MepepatoyHas yHKLMSA anroputMa:

¥ T _P
__P) _ /e
W(P) X ﬂxT P+l

() A
X1 - Mopsgkosbii HoMep auddepeHumaTopa (o1 1 go 20 000). HeobsizatenbHbIn BXOA (ecnu
BXOZJ He NMpuBs3aH ABHO, TO HOMep ByaeT noacTaBneH aBTOMaTUYECKN).
X2 - BxogHoe 3Ha4eHue.
X3 - KoahpmumeHT auddepeHumposanms, K.
X4 - TocTosiHHasi BpeMeHu AnpepeHLpoBaHns B cekyHaax, T

@Buumamﬂe!!!

Ecnu nocrtosiHHasa BpemeHu auddepeHUMpoBaHusa paBHa Hynw (X4=0), To BbixogHoe
3HaYeHue TaKkxke 6yaeTt paBHO Hymnwo Y1=0.

Mpumep BbIzoBa PYyHKUUMN

CT:

ne4 = Dif_r32(nul, nel, ne2, ne3)

ne4=[udp_B32(nu1, ne1, ne2, ne3)
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11.8 Ound_B64, Dif r64

HasHauyeHue
OuddepeHuupoBaHume.
OToGpaxeHune
CT: oba:
Dif_r6id Tmp_s6id
Y = Dif_r64 (X1, X2, X3, X4) ﬁ ﬁ
B84 BE4]
Y = Oudp_B64 (X1, X2, X3, X4)
BxogHble napameTpbl: X1(416), X2(864), X3(B64), X4(B64)
BbixogHble napameTpsbl: Y(B64)

OnucaHue
MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl WUCMOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM
MepepaToyHas yHKLMSA anropuTma:

i Y(P) e TﬂP
P
) X(P) A Tﬂpn

X1 - MNopsgkosbii HoMep anddepeHumnaTopa (ot 1 go 20 000). HeobsaszaTtenbHbI BXO4 (ecnu
BXO[ He MpuBsi3aH ABHO, TO HOMep ByaeT noAcTaBneH aBToMaTUYECKN).

X2 - BxogHoe 3Ha4yeHue.

X3 - KoahpmumeHT npeasapenunst, Ko

X4 - TlocTosiHHasi BpeMeHu AnpepeHLpoBaHns B cekyHaax, T

@Buumamﬂe!!!

Ecnu nocrtosiHHasa BpemeHu auddepeHUMpoBaHuA paBHa Hynw (X4=0), To BbixogHoe
3HaYeHue TaKkxke 6yaeTt paBHO Hymnwo Y1=0.

Mpumep BbIzoBa PyHKUMU

CT: oba:

o RS S (W
JECsBAA oo
JECi]0846 [oijn
JEE1804.8 Foijn

B64 =[ud B64(nu1,864 A,B64 5,864

BG4 (BG4 BE4 T [E64)
B) =

s EITERER

BG4 864 A BG4
BG4 864 B [E54]
HEE4] 64 B [B64]

B64_[=Dif_r64(nu1,864_A, B64_5,864_B)

3pecb B64 A, B64 b, B64 B, B64 [ — rnobanbHble NepeMeHHble BELLECTBEHHOrO 64-OMTHOMO
TMna.
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11.9 ®dun, Fil

HasHauyeHue
OunbTp BXOAHOW aHanoroBov nepemMeHHoNn.
OT1ob6paxeHue
CT: oba:
_ $m Fil

Y = oun(X1, X2, X3) 176 076

Y = Fil(X1, X2, X3) E320 EEp !
B2 EER

BxoaHble napameTpbl: X1(116), X2(B32), X3(832)
BbixogHble napameTpsbl: Y(B32)

OnucaHue

Mpumensietca ana nnatdopm CPBK Bepcum Huxe 8.0, n cpeabl ucnonHernmns KPYIOJl Bepcumn
HWxe 2.2.

Mpumevanue. [ns nnatdopm CPBK, HaunHasa ¢ Bepcumn 8.0, n cpeapl mcnonHenuna KPYIOJ1,
Ha4nHasa ¢ Bepcun 2.2, ogHouMeHHast YHKLMS UMeeTCA B rpynne «YcrapesLlune yHKLMMY.

INoruka pa6oTbl hyHKLMM
MepepaTtoyHasa yHKUMA anropMTMa paBHa

¥
W(P):X(P) T 110+1
) P

X1 - nopsigkoBbIn Homep cdunbTpa (o1 1 go 20 000). Ana nnatgopm CPBK Bepcun 7.1 u
cpenbl ncnonHenma KPYTOJl Bepcun 2.1 - HeobasaTenbHbi BXOA (ECNM BXOA4 HE MpuBHA3aH
SIBHO, TO HOMep OyaeT nogcraBneH aBTOMaTUYECKN).

X2 - BXogHOEe 3Ha4veHue.

X3 - nocTosiHHas BpeMeHu unbTpa B cekyHaax, Td.
@Buumauue!!!

Ecnu noctosiHHaa cunbTpa paBHa Hynwo (X3=0), BbIxoAHOe 3HaYeHUe pPaBHO BXOAHOMY
Y=X2.

Mpumep BbIzoBa PYyHKLUN

CT:

ne3 = dun(nuy1, ns1, ne2)

ne3 = Fil(nu1, ne1, ne2)

E32 Bl B3z 1E57 E3dn—dB32) NBs B3
B3 AB2 [B32E—CE37
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TEXHOJIOTMYECKUE ®YHKLIUU

11.10 dun_B32, Fil_r32

HasHauyeHue
HanoxeHune counbTpa nepsoro nopsigka (MHEPLUMOHHOE 3BEHO) Ha aHaNoroBbI NapameTp.

OToGpaxeHune
CT: oba:

Y = Fil_r32(X1, X2, X3)

Y = dun_B32 (X1, X2, X3)

BxoaHble napameTpbl: X1(116), X2(B32), X3(832)
BbixogHble napameTpsl: Y(B32)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM
MepepaTtoyHas yHKLMA anropMTMa paBHa:

'y _ 1
ey Tropa

Py "¢
X1 - Nopsagkosbii Homep dunbTpa (0T 1 o 20 000). HeobsizaTenbHbIN BXO4 (€cnn BXO4 He
npvBsa3aH SBHO, TO HOMep ByaeT NoACTaBNeH aBTOMAaTUYECKN).

X2 - BxogHoe 3Ha4yeHue.
X3 - lNocTosiHHasa BpemMeHn chunbTpa B cekyHaax, Td.

@Bﬂwmaﬂwe!!!

Ecnu noctosiHHaa cdunbTpa paBHa Hynwo (X3=0), BbIxogHOE 3HayeHWe pPaBHO BXOLAHOMY
Y=X2.

Mpumep BbIzoBa PYyHKUUMN
CT: oba:
Fil 132

ne3 = Fil_r32(nul, nel, ns2) "”—U '—l15
e

(1B3z

B 832

_ [L11 6] TIL -
ne3 = dun_B32 (nu1, ns1, ne2 _:
832 (u ) = 677 B3 (e
nez - [[F32
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11.11 dun_B64, Fil r64

HasHayeHue
HanoxeHune pmnbTpa nepsoro nopsaka (MHeEpPLMOHHOE 3BEHO) HA aHanNoroBbl NapameTp.

OTo6paxeHune
CT: oba:

Y = Fil_r64 (X1, X2, X3)

B64 B&4

Y = dun_g64 (X1, X2, X3)

BxogHble napameTpbl: X1(u16), X2(864), X3(B64)
BbixogHble napameTpbl: Y(B64)

OnucaHue
MpumeHsieTca Tonbko ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM
MepenaToyHasa pyHKUMA anropyTMa paBHa:

ey

| —— =
B X py TP+
P) "¢
X1 - lMopsagkobin Homep unbtpa (0T 1 go 20 000). Heobsa3aTenbHbIN BXog (ecnvn BXog He
npuBsi3aH IBHO, TO HOMep OyaAeT NOACTaBMNEH aBTOMATUYECKN).

X2 - BxogHoe 3Ha4eHue.
X3 - lNocTosiHHasa BpeMeHn hunbTpa B cekyHaax, Td.

@Bﬂwmaﬂwe!!!

Ecnu noctosiHHaa cdunbTpa paBHa Hynwo (X3=0), BbIxogHOE 3HayeHWe pPaBHO BXOAHOMY
Y=X2.

Mpumep BbIzoBa (PyHKUUU

CT: oba:

Fil 6t

B64_B=Fil_r64(nul,864_ A, B64_b) "”-H - -l L8
- LD [ = [ =

(1564

$rm B0
L6

[B64) 64 (64] s6d_B [o64]

BHE4

B64 B = coun_B64 (nu1, 864 _A, B64_b)

= '-‘
-'
b

3pecb B64_A, B64_b, B64 B — rnobanbHble NepeMeHHble BELWECTBEHHOIO 64-6UMTHOro TMna.
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TEXHOJIOTMYECKUE ®YHKLIUU

11.12 WUHT, Int

HasHauyeHue
NHTerpupoBaHue.
OT1ob6paxeHue
CT: oba:
Hur Int

Y = UHT(X1, X2, X3, X4, X5, X6, X7,
X8, X9)
Y = Int(X1, X2, X3, X4, X5, X6, X7, X8,
X9) B33 3 B33 B

[ [

[ [

[ [
BxogHble napameTtpbl: X1(116), X2(832), X3(832), X4(B32), X5(B32), X6(11), X7(N), X8(n), X9(B32)
BbixogHble napameTpsl: Y(B32)

OnucaHue

Mpumensietca ana nnatdopm CPBK Bepcum Huxe 8.0, n cpeabl ucnonHexwns KPYIOJl Bepcum
HWxe 2.2.

Mpumeyvanue. [nsa nnatdopm CPBK, HaunHaa ¢ Bepcumn 8.0, n cpegbl ucnonHeHna KPYIOJl,
HaunHas ¢ Bepcun 2.2, ogHouMeHHas YHKLMS UMeeTCa B rpynne «YcrapeBLlume yHKLUNY.

INoruka pa6oTbl hyHKLMM
MepepaTtoyHas yHKUMSA anropuTma:

Y
o T
X(P) TMP

X1 - nopsigkoBbIN HOMep mHTerpatopa (ot 1 go 20 000). Onsa nnatdopm CPBK Bepcun 7.1 u
cpenbl ncnonHenma KPYIOJ1 Bepcumn 2.1 - Heobs3aTenbHbIN BXOA4 (ECNN BXOL4 HE NpuBs3aH
SIBHO, TO HOMep ByaeT noacTaBneH aBTOMaTUYECKM).

X2 - BXogHOEe 3Ha4veHue.

X3 - BpeMs MHTerpupoBaHug, Tu

@Buwmaﬂwe!!!

Ecnn Bpemsa wuHTerpypoBaHusi paBHO Hynwo (X3=0), TOo 3HayeHue Bbixoga OypeTt
paccuutbiBatbca Y1 = Y1npeabigylwee + X2.

X4 - MMHUManNbHOE 3HaYeHUEe NHTErPUPOBaHUSI.

X5 - MmakcumanbHoe 3Ha4YeHne NHTErPUPOBaHWS.

X6 - donar 3anpeTta UHTErpUpoBaHNS B CTOPOHY YMEHbLUEHUS.
X7 - donar 3anpeTta UHTErpupoBaHns B CTOPOHY YBESTMYEHUS.

X8 - cbnar cbpoca BbIXOQHOTO 3HAa4YEHMS B Ha4YarnbHOE 3HaYeHNe.
X9 - HavanbHOe 3HayeHue.
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Mpumep BbI3oBa hyHKLMU

CT:

m
=]
%1} | [u7]

ne6 = Wut(nul, nel, ne2, ne3, ne4,
nnl, nn2, nn3, neb)

S IEEE
() [ER]] L] )R]
| o] o] | ]

E
=)

ns6 = Int(nul, nel, ne2, ne3, ne4, nnil,
nn2, nn3, neb)

[=x)
(TR
P

[su] | |
[T | | QIR
[ | | I

|
(2
b

EEEEI
)
e
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11.13 UHT_B32, Int_r32

HasHa4yeHue
NHTerpupoBaHue.

OTo6GpaxeHune
CT: oba:

._.
=4
]
(]
b

]
£

|
[ag] i
|

=
(=7
=

Y = Int_r32(X1, X2, X3, X4, X5, X6, X7,
X8, X9)

m
Lo
)
L

b [ k2] [ =] | b
m
L
[
LI

=== EEEE
P2 | F=2) | 2] | B

Y = WuT_B32(X1, X2, X3, X4, X5, X6, X7,
X8, X9)

m
Lo
)

B32

BxogHble napametpbl: X1(u16), X2(B32), X3(B32), X4(B32), X5(B32), X6(n), X7(n), X8(n),
X9(832)
BbixogHble napameTpbl: Y(B32)

OnucaHue
MpumensieTca Tonbko gns nnatdopm CPBK, HaunHasa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM
MepepaTtoyHas yHKLMS anropuTma:

Y
w1
Py X, TP
P) u
X1 - MNopsagkosbii Homep uHTerpatopa (ot 1 go 20 000). HeobsizaTenbHbIN BXO4 (€CNN BXO4 HE
npvBsa3aH SBHO, TO HOMep ByaeT NoACTaBneH aBTOMaTUYECKM).

X2 - BxogHoe 3Ha4eHue.
X3 - lNocTosiHHasa BpEMEHN UHTerpupoBaHus, Tu.

@Buumamﬂe!!!

Ecnu Bpemsa wuHTerpupoBaHus paBHO Hymnwo (X3=0), To 3HayeHue BbIxoga Oyaer
paccuntbiBatbea Y1(i) = Y1(i-1) + X2(i).

X4 - MUHMManbHOe 3Ha4YeHne UHTErpupoBaHUsI.

X5 - MakcMmanbHOe 3Ha4YeHne MHTErpupoBaHuS.

X6 - ®nar 3anpeTta MHTErPUPOBAHNS B CTOPOHY YMEHbLLEHWS.
X7 - ®nar 3anpeta MHTErPUPOBaHNSI B CTOPOHY YBEMUYEHWS.

X8 - dnar copoca BbIXOAHOrO 3HAYEHMS B HAYanbHOE 3Ha4YeHne.
X9 - HavanbHoe 3HayeHue.
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Mpumep BbIzoBa PyHKUMU

CT:

ne6 = Int_r32(nul, nel, ns2, ne3,
ne4, nnl, nn2, nn3, ne5)

neB6 = NHT_B32(Nu1, N1, N2, ne3,
ne4, nn1, nn2, nn3, neb)
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11.14 UHT_B64, Int_r64,

HasHa4yeHue
WHTerpupoBaHue
OTo6paxeHune
CT: oba:
Int_r6d Hyr méd
Y = Int_r64(X1, X2, X3, X4, X5, X6, X7, X8, X9)
BE4 BE4

Y = UHT_B64 (X1, X2, X3, X4, X5, X6, X7, X8, X9)

=== E
= || =] | =

m

[m]

-

|
m
F==EEE
= || F=| | =

m

[m3]

i

L

x

BxogHble napameTpbl: X1(416), X2(864), X3(B64), X4(B64),
BbixogHble napameTpsl: Y(B64)

5(864), X6(n), X7(n), X8(n), X9(864)

OnucaHue
MpumeHsieTca Tonbko ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM
MepenaToyHasa pyHKLMA anropuTMa:

¥
W(P) _@ 1
X(P) THP

X1 - Mopsagkosbin Homep nHTerpatopa (ot 1 o 20 000). HeobsizaTenbHbIV BXOA (€CNKY BXOA, HE
npvBsa3aH SBHO, TO HoOMep ByaeT NoAcCTaBreH aBTOMaTUYECKH).

X2 - BxogHoe 3Ha4eHue.

X3 - Bpem4a nHterpmposaHnus, T/,

@Buumamﬂe!!!

Ecnu Bpemsa wuHTerpupoBaHusa paBHO Hynwo (X3=0), To 3HayeHue BbIxoga Oyaer
paccumntbiBatbea Y1(i) = Y1(i-1) + X2(i).

X4 - MUHMMarnbHoe 3Ha4YeHNEe UHTErpPUPOBaHUS.

X5 - MakcumanbHOe 3Ha4YeHne MHTErpupoOBaHUS.

X6 - ®nar 3anpeta MHTErPUPOBAHNS B CTOPOHY YMEHbLLEHWS.
X7 - ®nar 3anpeta MHTErPUPOBaHNSI B CTOPOHY YBEMUYEHUS.

X8 - dnar copoca BbIXOAHOrO 3HAYEHUS B HaYanbHOE 3Ha4YeHne.
X9 - HavanbHoe 3Ha4yeHune
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Mpumep BbIzoBa PyHKUMU

CT:

ne64_6=Int_r64(nul, nB64_1, nB64_2,
ne64_3, ne64_4, nnl, nn2, nn3, ne64_5)

|
U
i

[=]
=]
+= 1| =

ne64 6 = WHT_B64(Nu1, nB64_1, nB64_2,
ne64_3, ne64 4, nn1, nn2, nn3, ne64_5)

e |
[S=I = HH EH EH
L | (B B

BA4 BE4

3pecb nB64 1, nB64 2, nB64 3, nB64 4, nB64 5 nB64 6 — rnobanbHble NepeMeHHble
BellecTBEeHHOoro 64-o0uTHoro Tuna.
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12 TAWUMEPbI

12.1 TanmM, TM

HasHauyeHue
CYeT4mK MUHYTHbIV

OTo6paxeHune
CT: oba:

Y =TM (X1, X2, X3, X4)

Y = TanmM (X1, X2, X3, X4)

BxogHble napameTpbl: X1(116), X2(n), X3(n), X4(832)
BbixogHble napameTpsbl: Y(B32)

Noruka pa6oTbl hyHKLMN

X1 - nopsagkoBbIn HoMmep cyeT4mka (ot 1 go 20 000). OAna nnatcdopm CPBK, HaumHasa ¢ Bepcun 7.1,
n cpegpbl ncnonHenna KPYTOJ1, HaunHaa ¢ Bepcun 2.1 - Heobs3aTenbHbIN BXO4 (ECnv BXog, He
npvBsa3aH SBHO, TO HOMep ByaeT NoACTaBNeH aBTOMAaTUYECKM).

X2 - BXOA BKIHOYEHMSA/BBIKMIOYEHUS CHETUMKA.

X3 - Bxog cbpoca cueTumka.

Ha Bxog X4 nogaetcs HauyanbHoe 3HavyeHue npu cbpoce cyeTUmKa.
C BbIxoga Y CHMMaeTCs 3HaYeHne cHeTYmKa.

Ecnm X3 =1 10 Y= X4.
Ecrm X3=0,X2=1T10Y = YO+A.
Ecrm X3=X2=0T10Y =YO.

A — npupalleHne BpeMeHN B MUHyTax (BpeMsi OT NocreaHero Bbli3oBa yHKLMM C 3TUM HOMEPOM).
YO — npegplayLiee 3Ha4YeHne cyeTymka.

Mpumep BbIzoBa PYyHKUUMN

CT:

ns2 = TM (nul, nnl, nn2, nel)

ne2 = TanmM (nu1, nn1, nn2, ne1)
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12.2 TanmC, TS

HasHayeHue
CueTumK CekyHOHbIN.

OTo6GpaxeHune
CT: oba:

Y = TS(X1,X2,X3,X4)

Y = TaimC(X1,X2,X3,X4)

BxogHble napameTpbl: X1(u16), X2(n), X3(n), X4(832)
BbixogHble napameTpsbl: Y(B32)

Noruka pa6oTbl hyHKLMN

X1 - nopsagkoBbIn HoMmep cyeT4mka (ot 1 go 20 000). Ana nnatcdopm CPBK, HaumHasa ¢ Bepcun 7.1,
n cpegpbl ncnonHenna KPYT[OJ1, HaunHaa ¢ Bepcun 2.1 - Heobs3aTenbHbIN BXO4 (ECnv BXog, He
npvBsa3aH SBHO, TO HoOMep ByaeT NoAcTaBreH aBTOMaTUYECKM).

X2 - BXOA BKIHOYEHMSA/BBIKMIOYEHUS CHETHUMKA.

X3 - Bxoa cbpoca cyeTumka.

X4 - HavYanbHOE 3Ha4YeHne nNpu copoce cyeTumKa.

C BbIxoga Y CHMMaeTCs 3HaYeHne cHeTYMKa.

Ecnn X3 =1 10 Y= X4.
Ecrim X3=0,X2=1170Y=Y0+ A.
Ecrim X3=X2=0T10Y =YO0.

A — npupalweHve BpeMeHW B cekyHaax (BpemMs OT nocnegHero Bbi3oBa (PYHKUMM C 3TUM
HOMEpPOM).
YO — npegplayllee 3HavYeHne cyeTyumka.

Mpumep BbIzoBa PYyHKUUMN
CT: oba:

ng2 =TS (nul,nnl, nn2, nel)

ne2 = TanmC (ny1,nn1, nn2,ne1)
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12.3 Tanm4, TH

HasHauyeHue
CyeT4uK YacoBom

OToGpaxeHune
CT: oba:

Y = TH(X1, X2, X3, X4)

Y = Tanm (X1, X2, X3, X4)

BxogHble napameTpbl: X1(u16), X2(n), X3(n), X4(832)
BbixogHble napameTpsl: Y(B32)

JNNoruka pa6oTbl hyHKLMM

X1 - nopsagkoBbIn HoMmep cyeT4dmka (ot 1 go 20 000). Ana nnatcdopm CPBK, HaumHasa ¢ Bepcun 7.1,
n cpegbl ucnonHenna KPYIOJl, HaumHasa ¢ Bepcumn 2.1 - Heobsa3aTenbHbIN BXOA (€CNM BXO4 He
npvBsa3aH SBHO, TO HoOMep ByaeT NoAcTaBreH aBTOMaTUYECKM).

X2 - BXOA BKIMIOYEHUSA/BBIKIIOYEHNS cHeTYmKa.

X3 - Bxoa cbpoca cyeTumka.

Ha Bxoa X4 nogaeTcs Ha4YanbHoe 3Ha4YeHue npu cGpoce cyeTUmKa.
C BbIxoga Y CHMMaeTCd 3HayYeHne cyeTyumka.

Ecnn X3 =1 10 Y= X4.
Ecrm X3=0,X2=1T10Y = YO+A.
EcrmmX3=X2=0T10Y =YO.

A — npvpalleHne BpeMeHu B Yacax (Bpemsi OT NocregHero Bbi3oBa MYHKLUM C 3TUM HOMEPOM).
YO — npeapblayliee 3HauyeHne cYeTynKa.

Mpumep BbizoBa PYHKLUN

CT:

[076] M
ns2 = TH(nul, nnl, nn2, nel)

ne2 = Tanm4(nuy1, nn1, nn2, ne1)

®YHKIIUA TAUMEPBI 12-3



TEXHOJIOTMYECKUE ®YHKLIUU

12.4 Tb, TOff

HasHauyeHue
Tanmep 3agepXXKn Ha BbIKMOYEHNE.

OToGpaxeHune

CT: oba:

(Y1, Y2) = TOff(X1, X2, X3)

LT
LI

LT
LI

(Y1, Y2) = TB(X1, X2, X3)

BxogHble napameTpbl: X1(116), X2(n), X3(832)
BbixogHble napameTpsbl: Y1(n), Y2(B32)

JNNoruka pa6oTbl hyHKLMM

Talimep 3agep>Xku Ha BbIKOYEHKE.

X1 - nopsigkoBbi Homep Tanmepa (oT 1 go 20 000). Ansa nnatdpopm CPBK, HaunHas ¢ Bepcun 7.1,
n cpegpbl ncnonHenna KPY[OJl, HaunHaa ¢ Bepcun 2.1 - Heobs3aTenbHbIN BXO4 (ECnv BXog, He
npuBsi3aH siBHO, TO HOMep OyAeT NoACcTaBreH aBTOMaTUYECKN).

X2 - BXOA BKITHOYEHMS/BBIKITIOYEHWS TanMepa.

X3 - BXOf, 3afjaHus BPEMEHM 3a4ePXKKM Ha BbIKMOYEHME TanMepa, nepemeHHas T3 (B UHTepBane
0,01 —42 949 671c).

Y1 — BbIXOAHOW CUrHanm.

Y2 - Tekywee 3HayeHne cyeTymka (B nHtepsane 0-Tg).

Ecnn X2 = 0,1o Y1 = 0.cOpocC c4eTUMKa BPEMEHM.

Ecnrm X2=1Y1=1.

Mo 3agHemy bpOoHTY X2 -Hayano 3agepxKu.

Y1 =1 0o ucreyeHus spemeHun T3, yCTAHOBIIEHHOIO Ha BXxode X3.

Ecnmt=<TzT0Y1=1.Y2=1t

Mpumep BbIzoBa PYyHKUUMN

CT:

(nn2, ne2) = TOff (nul, nnl, nel)

(nn2, nB2) = Tb (nul, nnl, nel)
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12.5 T3, TOn

HasHauyeHue
Tanmep 3agepPXXKn Ha BKINHYEHMe.

OToG6paxeHune

CT: oba:

)
)

(Y1, Y2) = TOn (X1, X2, X3)

)
)

(Y1, Y2) = T3 (X1, X2, X3)

BxogHble napameTpbl: X1(116), X2(n), X3(832)
BbixogHble napameTpsbl: Y1(n), Y2(B32)

JNNoruka pa6oTbl hbyHKLMM

X1 - nopsigkoBbi Homep Tanmepa (oT 1 go 20 000). Ans nnatdpopm CPBK, HaunHas ¢ Bepcun 7.1,
n cpegbl ucrnonHenna KPYIOJl, HaumHasa ¢ Bepcumn 2.1 - Heobs3aTenbHbIN BXoA (€CnM BXOA4 He
npvBsa3aH SBHO, TO HoOMep ByaeT NoAcCTaBreH aBTOMaTUYECKM).

X2 - BXOf, BKITHOYEHUS/BLIKNIOYEHNS Tanmepa.

X3 - BXOA4 3a4aHNA BPEMEHM 3aepPXKKU Ha BKIOYEHME Tammepa, nepemeHHas Tz (B MHTepBane
0,01 —42 949 671c).

Y1 — BbIXOOQHOW curHan.

Y2 - Tekylwiee 3HadyeHne cdeTymka (B nHtepsane 0-Tjz).

Ecnn X2 =0 10 Y1 = 0 cbpoc cyeTunka BpemeHu. 1o nepegHeMy poHTy X2 -Hayano 3agepxku.
Y1 = 0 oo ucrteyeHusa BpemeHu T3z, yCTaHOBMNEHHOro Ha Bxode X3. Ecnu no ucteyeHun BpemMeHu

T3 X2=1 10 Y1 cTaHeT paBHbIM 1.
Ecrmt=<T3 tToY1=0,Y2=t.

[Ounarpamma paboTbl Tanmepa:

F'y
X2
Bxn
0
T t0 (11 ZAINE
v \.
Blix 7]
t0 0=t
®a
Ta
F
¥ dt1
3Hay, cueT ||y >
t0  t0-+dt 1 t2 13 t
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Mpumep BbizoBa hyHKUMM
CT:
(nn2, nB2) = TONn(nul, nnl, nel) 1
EEE
(nn2, nB2) = T3(nul, nnil, nel) 1)
EER
®YHKIUU TAMMEPBI
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12.6 T3, TP

HasHauveHue
Tanmep nmnynbca ¢ 3aep>KKon.

OTtob6paxeHue

OTo6paxeHune

CT: oba:

(Y1, Y2, Y3) = TP (X1, X2, X3,X4)

(Y1, Y2, Y3) = TU3 (X1, X2, X3,X4)

BxogHble napameTpbl: X1(u16), X2(n), X3(832), X4(B32)
BbixogHble napameTtpbl: Y1(n1), Y2(832), Y3(832)

Noruka pa6oTbl hyHKLMN

X1 — lNMopsigkoBbI HOMep Tanmepa (oT 1 go 20000). Anga nnatdopm CPBK, HaumMHas ¢ Bepcun 7.1,
n cpegbl ucnonHenna KPYIOJl, HaumHasa ¢ Bepcumn 2.1 - Heobsa3aTenbHbIN BXOA (€CNM BXO4 He
NpuBSi3aH SIBHO, TO HOMep ByaeT NoACTaBNeH aBTOMaTUYECKH).

X2 — «Bkny» - npusHak BKNoYeHUsa Tanmepa.

X3 — «OnuTt_MNays» - onnuTensHOCTb naysbl.

X4 — «[AnuT_mumn» - ANUTENbHOCTb UMMYIIbCa.

Y1 — «BbIx» - BbIXOAHOM curHan Tanmepa.

Y2 — «CyeT_[lay3» - cHeTYMK BPEMEHU 3a0EPXKKN.

Y3 — «CyeT_WMn» - cHEeTYMK BPEMEHM MMMYMbCa.

Mpu nogade Ha Bxoa «Bkn» dyHKUMM nornveckon 1, Yepes BpeMs 3afepXKn (3agaHHoe Ha BXxoae
«OnuT_lMay3») Ha BbiIxoge Tammepa «Bbix», nossnserca norumdeckas 1 n BbloepXMBaeTCcs B
Te4YeHun BpeMEHM nMmnynbca (3agaHHoe Ha Bxoge «Onut_Wmny»). Ecnn Bxog «Bkn» cbpocutes B 0
BO BpeMs 3aflepXXKu, To Tanmep cbpacbiBaeTcs (BXOLHOW CUrHarn cymMtaeTcs noxHbiM). Ecnv Bxoa
«Bkn» cbpocutca B 0 BO BpeMs Bbigayn MMNyrnbca, TO Taumep, He3aBMCUMO OT 3TOro BbiAacT
3agaHHbI umnynec. MNpu nogaye Ha Bxoa «Bkn» dyHKuumn nornyeckon 1 Ha Bbixoge «Cuet_[laya»
OTCYUTLIBAETCS BpeMs naysbl W, MOcne Toro, Kak 3HavyeHue Ha Bbixoge «CueT_[lays» craHet
paBHO 3Ha4veHuio Bxoda «[nuT_llay3» oTcyeT naysbl npekpawaeTcs. [locne okoH4YaHuUs oTcyeTa
naysbl HauyMHaeTcs oTcyeT ummnynbca (Bbixod «C4yeT Mmny») M, nocne Toro, kak 3HavyeHue Ha
Bbixoge «CyeT_Wmn» cTaHeT paBHO 3HayeHuto Bxoda «Anut_WMmn» oTcyeT umnynsca
npekpatiaeTcs.

Ecnun 3HaveHne BpemeHu 3agepxkun, 3afaHHoe Ha Bxode «Onut_llay3» = 0, To, Npu BKAOYEHUN
Tanmepa, curHan Ha BbiIxode «Bbix» nosBnseTrcAs B Tekywem uukne. Ecnv 3HaveHue Bpewms
nMmnyrnbca, 3agaHHoe Ha Bxoge «dnut_Wmn» = 0, To Bblga4a umnyrnbca ocyliectBnsaetcs Ha 1
UMK paboTbl.
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Onarpamma paboTbl Taimepa.

Fy

X2

Bxn

1]
] Ry ERT €]

-

1

1
Br_Mpam| Mo

t0 tAedt] | Mt i dt1

—
t=r

i3
AnkT_Naws

1643 tl+dtd

ujiE]
= dt15 f |' i 1\ ZJ
Cvet _Nayz (| 1

T4 t0 (td+gtl \ t1t4 1314 A+ it 4+dtl
Anvr_kmn
‘ “

o A1 ||
!

AnkT _Kmn

t +a}fﬂ H+cits

4
f 1
to to+dt1 t1 t4+dt1  t4+dt2

il

tE+ct3 th+dtd

Mpumep BbIzoBa (PyHKUMU
CT:

(nn2, ne3, ne4) = TP (nul, nnl, nel,ne 2)

(nn2, nB3, ne4) = T3 (nul, nnl, nel,ne 2)
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12.7 T™MU, TMI

HasHauyeHue
Tanmep MUHYTHbLIN UMMNysbca.

OToG6paxeHune

CT: oba:

(Y1, Y2) = TMI (X1, X2, X3)

)
)

)
)

(Y1, Y2) = TMU (X1, X2, X3)

BxogHble napameTpbl: X1(116), X2(n), X3(832)
BbixogHble napameTpsbl: Y1(n), Y2(B32)

JNNoruka paboTbl hyHKLMM

X1 — lNopsigkoBbii HoMep Tarmepa (o1 1 go 20000). Ana nnatdopm CPBK, HaunHas ¢ Bepcumn 7.1,
n cpegpbl ncnonHenms KPYIOJ1, HaunHas ¢ Bepcumn 2.1 - HeobA3aTenbHbIM BXO4 (ECNU BXO4 He
npvBsa3aH SBHO, TO HoOMep ByaeT NoAcTaBreH aBTOMaTUYECKM).

X2 — «Bkn» - npMsHak BKMOYEHUS Tanmepa.

X3 — «AnuT_nmn» - 4IMTENbHOCTbL UMMYIbCa B MUHYTaX.

Y1 — «BbIx» - nornyeckuin Boixoq Tanmepa.

Y2 — «CyeTumk» - cHeTUUK Tammepa.

Mpu nogayve Ha Bxoa «Bkn» normnyeckon "1", Ha Bbixoge Tanmepa «Bbix», nossnaetca "1". Tanmep
HauMHaeT OTCcYeT BPEMEHM M BbldaeT ero Ha Bbixod «CueTdmk». [Moka He BbIWMO Bpemd,
yCTaHOBIIeHHOe Ha Bxoge «OnuT_Wmn», BbIxogHou curHan «Bbix» He copocuTcsa B 0, HE 3aBUCUMO
OT COCTOSIHMSI BXOAHOro curHana «Bkn». T.e. npu BKNOYeHUMM Tavimepa, OH B nobom crniyyae
BblAAcT UMMyNbC onpeaeneHHon anuTtenbHocTu. NMpyn 3ToM, Nocne Toro, Kak Tanmep HacdutTaet
Bpemsl, 3agaHHoe Ha Bxoge «Anut_Mmny», HacuMTaHHoe 3HayYeHue OyaeT COXpaHeHO Ha BbIXOAe
«CyeTumnk» 0O MOMEHTA, Koraa u BxoaHow curHan «Bkn» ctaHeH paBeH 0. [locne 3Toro BbixoA
«CyeTumk» ctaHeT paseH 0.

[Ounarpamma paboTbl Tanmepa.

3

i il
Bxn
a L

il
Bl 0

0 10 +dt1 13 2 +dt 14 14 + d i

X3
Nnur_HMmn / ‘
ot / /
dt2
3 AHanor.
] /
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TEXHOJIOTMYECKUE ®YHKLIUU

Mpumep BbIzoBa PYyHKUUMN

CT:

(nn2, ne2) = TMI (nul, nnl, nel)

(nn2, ne2) = TMW (nul, nni, nsl)
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12.8 ™M, TMP

HasHaueHue
TanmMmep MUHYTHBIN NpPorpamMmMmUpyemMbIn.

OTo6GpaxeHune
CT: oba:
THFP THII
(Y1, Y2, Y3) =TMP(X1, X2, X3, X4, X5, X6, X7, X8) LI1E 16
M m
d m B @
(Y1, Y2, Y3)=TMIN(X1, X2, X3, X4, X5, X6, X7, X8) I M
] ]
B3zl
[ ]

BxogHble napameTtpbl: X1(116), X2(832), X3(B32), X4(n), X5(n), X6(n1), X7(832), X8(n)
BbixogHble napameTpbl: Y1(n1), Y2(n),Y3(B32)

INoruka pa6oTbl hyHKLUK:

X1 - nopsagkosbii Homep Tanmepa (oT 1 go 20 000). Ons nnatdopm CPBK, HauuHasa ¢ Bepcun 7.1,
n cpegbl ucrnonHenna KPYIOJ1, HaumHasa ¢ Bepcumn 2.1 - Heobsa3aTenbHbIN BXoA (€Cnu BXO4 He

NpuBsi3aH SIBHO, TO HOMep ByaeT NOACTaBNeH aBTOMATUYECKN).
X2 — ycTaBka Ha BpeMsi 3a4epXXKn NOSIBNEHMS BbIXOAHbLIX CUTHANoB Tanmepa.

X3 — AnuTenbHOCTb MMMyNbCa Ha Bbixogax Tanmepa, nepemerHHas T3 (B nHtepsane 0,01 — 42 949

671c).

X4 — Bxog «BKIl»; npnoputeT HU3LWLNNA.

X5 — Bxog «Bblkny; npuoputeT cpeHun.

X6 — Bxog «C6pocy»; NpUopuTET BbICLLMIA.

X7 — 3Ha4YeHne BHYTPEHHero cyeTymka npu cbpoce.

X8 — «0/1» HacTponka X4, X5 Ha paboTy N0 «ypOBHIO / OPOHTY».
Y1 — BbIXOAHOW CUrHanm.

Y2 — BbIxogHou curHan. Heepcus Y1.

Y3 - Tekywee 3HayeHne cyeTymka (B nHtepsane 0-Tg).

Ecnun X4=1, X5=0, X6=0, - BKItoYEHNE CYeTa.
Ecnun X5=1, X6=0 — ocTaHOB c4yeT4YnKa BpeMeHW.

Ecnu X6=1, ycTaHOBKa BHYTPEHHEro CYEeTYMKa B COCTOSIHME, COOTBETCTBYHOLLEE 3HAYEHUK Ha

Bxoge X7.

Mpun X2=0, 3agep>xk1 Ha BKIOYEHNE HET.
NcxopgHoe coctosHue: Y1=0, Yo=1.

Mput<ty, Y1=0, Y2=1.
Mpn t>=t1, Y1=1, Y2=0.
Mpnt>to, Y1=0, Yo=1.

®YHKIIUA TAUMEPBI
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TEXHOJIOTMYECKUE ®YHKLIUU

Mpumep BbizoBa hyHKUMM

CT:

(nn5, nn6, ne4) = TMP(nul, nel, ne2, nnil,
nn2, nn3, ne3, nn4)

(nn5, nn6, ne4) = TMIMN(nul, nel, ne2, nnil,
nn2, nn3, ne3, nn4)

o ]| (E)
| o] (o8] (sl | =]
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12.9 TCW, TSI

HasHauyeHue
Tanmep cekyHOHbIN UMNyIibca.

OTo6paxeHune

CT: oba:

(Y1, Y2) = TSI (X1, X2, X3)

L
L

(Y1, Y2) = TCU (X1, X2, X3)

)
)

BxogHble napameTpbl: X1(116), X2(n), X3(832)
BbixogHble napameTpsbl: Y1(n), Y2(B32)

INoruka pa6oTbl hyHKLMM

X1 — lNMopsigkoBbI HoOMep Tanmepa (oT 1 go 20000). Anga nnatdopm CPBK, HaumMHas ¢ Bepcun 7.1,
n cpegpbl ncnonHenms KPYIOJ1, HaunHas ¢ Bepcumn 2.1 - HeobA3aTenbHbIM BXO4 (ECNU BXo4 He
npvBsa3aH SBHO, TO HoOMep ByaeT NoAcTaBreH aBTOMaTUYECKM).

X2 — «Bkny» - npr3Hak BKIOYEHMS Tanmepa.

X3 — «[nuT_umn» - ANUTENbHOCTb UMMYIbca B CEKyHAaX.

Y1 — «BbIx» - nornyecknit Bbixoa Tanmepa.

Y2 — «CyeTumk» - cHeTUUK Tarmmepa.

Mpun nogayve Ha BxoAa «Bkn» normnyeckon "1", Ha Bbixoge Tanmepa «Bbix», nossnsetca "1". Tanmep
HauMHaeT OTcYeT BPEMEHU M BblgaeT ero Ha Bbixog «CuyeTumk». [Moka He BbIWIO Bpems,
YCTaHOBIIEHHOE Ha Bxode «AnuT_Mmn», BbixogHOM curHan «Bbix» He cbpocutea B 0, He 3aBUCUMO
OT COCTOSIHMSI BXOAHOro curHana «Bkn». T.e. npu BKNOYeHUMM Tavimepa, OH B nobom criyyae
BblAAcT UMMyNbC onpeaeneHHon anutenbHocTu. NMpyn 3ToM, Nocne Toro, Kak Taumep HacumutTaet
Bpemsl, 3agaHHoe Ha Bxoge «Anut_Mmn», HacuMTaHHoe 3HayYeHue OyaeT COXpaHeHO Ha BbIXOAe
«CyeTumnk» 0O MOMEHTA, Koraa v BxoaHow curHan «Bkn» ctaHeH paeeH 0. [locne 3Toro BbixoA
«CyeTumk» ctaHet paBeH 0.

[unarpamma paboTbl Tanmepa.

3

Exn
a L
’—‘ 0]
b
Bl a

0 tg+dtt 12 2 +dt 14 t4+dt2

]
{anur_lMmn / ‘
1 / /
dt2
Y3 AHanar.
| /
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TEXHOJIOTMYECKUE ®YHKLIUU

Mpumep BbIzoBa PYyHKUUMN

CT:

(nn2, n2) = TSI (Nul, nnl, nsl)

(nn2, nB2) = TCU (nul, nnl, nel)
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12.10 TCN, TSP

HasHauveHue
Tanmep cekyHOHbIN NporpaMmMmUpyembIi.

OTo6paxeHune
CT: obAa:
TSP TCTI
(Y1, Y2, Y3) =TSP(X1, X2, X3, LI16 16
X4, X5, X6, X7, X8) M M
R
(Y1, Y2, Y3)=TCIM(X1, X2, X3, m] M
X4, X5, X6, X7, X8) Baz] B3 Ba7] B30
[ il
BxogHble napameTpbl: X1(u16), X2(832), X3(B32), X4(n), X5(n), X6(n), X7(B32), X8(n)
BbixogHble napameTtpbl: Y1(n1), Y2(n), Y3(B32)

Nornka pa6oTbl hyHKLMN

X1 — nopsigkoBbii Homep TarMmepa (ot 1 go 20 000). Ana nnatdopm CPBK, HaunHas ¢ Bepcun
7.1, n cpeabl ucnonHennss KPYIOJ1, HaunHas ¢ Bepcun 2.1 - Heoba3aTenbHbIN BXoA (ECnu BXoA
He npuBsA3aH SBHO, TO HOMep ByaeT noacTaBneH aBTOMaTUYECKM).

X2 —ycTaBka BpeMeHW 3afiepXXKun NOSIBNEHNS BbIXOAHbIX CUrHaNoB Taiimepa (t1).

X3 — pnvTenbHOCTL MMMNYyIbca Ha Bbixodax Tamepa (t2).

X4 — Bxog «BKJl»; npnoputeT HM3LWun.

X5 — Bxog «Bblkny; npuoputeT cpegHun.

X6 — Bxog «CBpoc»; NpMOpPUTET BbICLUNIA.

X7 — 3HaYeHne BHYTPEHHero cyeTymka npm cbpoce.

X8 — «0/1» HacTponka BxofoB X4-X5 Ha paboTy Mo «ypOBHIO/MPOHTY».

Y1 — BbIXOOQHOWM CUrHar.

Y2 — BbIxogHou curHan. Heepcus Y1.

Y3 - Tekylee 3Ha4yeHne cyeTymka.

Ecnn X4 =1, X5=0, X6=0, — BKNto4YeHue cyeTa.

Ecnun X5 =1, X6=0 — ocTaHOB c4yeT4YnKa BpEMEHN.

Ecnn X6 =1, yctaHOBka BHYTPEHHErO CYeTYMKa B COCTOSAHME, COOTBETCTBYHOLLEE 3HAYEHUIO Ha
Bxoge X7.

Mpn X2 = 0 3agep>Kkn Ha BKIAOYEHNE HET.

NcxogHoe coctosiHue: Y1=0, Y2=1.

Mput<ty Y1=0, Y2=1.

Mpun t>=t1 Y1=1, Y2=0.

Mpnt>to, Y1=0, Yo=1.
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TEXHOJIOTMYECKUE ®YHKLIUU

Mpumep BbizoBa hyHKLMM
CT: oba:

=
[=7]

A

(nn5, nn6, ne4) = TSP(nul, nBl,
ne2, nnl, nn2, nn3, ne3, nn4)

m
(5]
b

@E@@@EEE
E E

m M
(R
[ P
m
I (5]
Fo| b

(nn5, nn6, ne4) = TCl(nul, nel,
ne2, nnl, nn2, nn3, ne3, nn4)

3 3

@E@@@EEE
EEIEI

L

53] ||
L] Faf)| -2 o
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12.11 T4UWU, THI

HasHauyeHue
Tanmep yacoson nmnynsca.

OTo6paxeHune

CT: oba:

]
LT

(Y1, Y2) = THI (X1, X2, X3)
(Y1, Y2) = TYM (X1, X2, X3)

]
LT

BxogHble napameTpbl: X1(116), X2(n), X3(832)
BbixogHble napametpbl: Y1(n), Y2(832)

INoruka pa6oTbl hyHKLMM

X1 — MopsagkoBbii Homep Tarmmepa (ot 1 go 20000). OAna nnatgopm CPBK, HaunHasa ¢ Bepcun
7.1, n cpeabl ucnonHennss KPYIOJ1, HaunHas ¢ Bepcun 2.1 - Heoba3aTenbHbIN BXoA (eCnu BXoA4
He NpuBsI3aH IBHO, TO HOMep BydeT noacTaBfeH aBTOMaTUYECKN).

X2 — «Bkny» - npu3Hak BKIOYEHMS Tanmepa.

X3 — «[nuT_umn» - ANUTEeNbHOCTb UMMYIbca B Yacax.

Y1 — «BbIx» - nornyecknii BbiIxo4 Tanmepa.

Y2 — «CyeTumk» - cHeTUnK Tammepa.

Mpn nogayve Ha Bxoa «Bkn» normnyeckon "1", Ha Bbixoge Tanmepa «Bbix», nossnsetca "1". Tanmep
HauMHaeT OTCYeT BPEMEHU M BblgaeT ero Ha Bbixog «CuyeTumk». [Moka He BbIWIO Bpewms,
yCTaHOBIIEHHOe Ha Bxoge «OnuT_Wmn», BbiIxogHou curHan «Bbix» He copocuTca B 0, He 3aBUCUMO
OT COCTOSIHUSI BXOOHOro curHana «Bkn». T.e. npu BKOYEHWM Tammepa, OH B nobom cryyae
BblAacT UMMNYNbC onpeaeneHHon anutenbHocTu. NMpyn 3ToM, Nocne Toro, Kak Taumep Hacumutaet
Bpemsl, 3agaHHoe Ha Bxoge «Anut_Mmny», HacuMTaHHoe 3HayYeHue ByaeT COXpaHeHO Ha BbIXO4e
«CyeTunk» OO0 MOMEHTA, Koraa u BxoaHow curHan «Bkn» crtaHeH paBeH 0. [locne aToro Bbixon
«CyeTumk» ctaHeT paseH 0.

[Ounarpamma paboTbl Tanmepa.

3

X2 | |
Bxn
a L

gl
Bl o

] ] +d il 12 2 +dt # tq + dt]

H3
Anur_kmn / |
1 / /
dt2
7 AHanor.
. /
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TEXHOJIOTMYECKUE ®YHKLIUU

Mpumep BbIzoBa PYyHKUUMN

CT:

(nn2, ne2) = THI (nul,nni, nsl)

(nn2, nB2) = TYM (nul,nnl, nel)
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12.12 T4Un, THP

HasHauyeHue
Tanmep YacoBoOW NporpamMmmMmmnpyemblii.

OToGpaxeHune
CT: oba:
THF THIT
(Y1, Y2, Y3) = THP (X1, X2, X3,
X4, X5, X6, X7, X8) B3z M EER =
] [
(Y1, Y2, Y3) = TUM (X1, X2, X3, M Ll e
X4, X5, X6, X7, X8) Il [
B33 B33
] [
BxogHble napameTpbl: X1(u16), X2(832), X3(B32), X4(n), X5(n), X6(n), X7(B32), X8(n)
BbixogHble napameTpsbl: Y1(n), Y2(n), Y3(B32)

JNNoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbi Homep Tanmepa (oT 1 go 20 000). Ansa nnatdopm CPBK, HaunHas ¢ Bepcun 7.1,
n cpegpbl ncnonHenna KPY[OJl, HaunHaa ¢ Bepcun 2.1 - Heobs3aTenbHbIN BXO4 (ECnv BXOo4, He
npvBsa3aH SBHO, TO HOMep ByaeT NoAcTaBreH aBTOMaTUYECKM).

X2 — ycTaBKa Ha BpeMs 3aep>XKu NoABNeHNs BbIXOAHbIX CUrHarnoB TanmMepa.

X3 — AnuTenbHOCTb MMMybCa Ha Bbixogax Tanmepa, nepemerHHas T3 (B nHtepsane 0,01 — 42 949
671c).

X4 — Bxog «BKJl»; npnoputeT HM3LWuin.

X5 — Bxog «BbIkny; npuoputeT cpegHun.

X6 — Bxog «CBpoc»; NpMOpUTET BbICLLUNIA.

X7 — 3Ha4yeHne BHYTPEHHEro cyeTymka npu copoce.

X8 — «0/1» HacTponka X4-X5 Ha paboTy No «ypPOBHIO/PPOHTY».

Y1 — BbIXOOHOWM CUrHar.

Y2 — BbIxogHou curHan. Mueepcus Y1.

Y3 - Tekyulee 3HavyeHue cyeTyuka (B uHTepsane 0-Tg).

Ecnn X4 =1, X5=0, X6=0 - BKno4YeHne cyeTa.

Ecnu X5=1, X6=0 — ocTaHOB c4eTYMKa BPEMEHMN.

Ecnn X6=1, yctaHOBKa BHYTPEHHEro cCYeTyMka B COCTOSIHME, COOTBETCTBYHLLEE 3HAYEHUIO Ha
Bxoge X7.

Mpn X2 =0 3agep>Xkn Ha BKIOYEHNE HET.

NcxoagHoe coctosHue: Y1=0, Y2o=1.
Mpnt<ty Y1=0, Y2=1.
Mpun t>=t1 Y1=1, Y2=0.
Mpunt>to, Y1=0, Yo=1.
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TEXHOJIOTMYECKUE ®YHKLIUU

Mpumep BbizoBa hyHKUMM

CT:

(nn5, nn6, ne4) = THP (nul, nBl,
ne2, nnl, nn2, nn3, ne3, nn4)

(nn5, nn6, ne4) = T4Yl(nyl, nBl,
ne2, nnl, nn2, nn3, ne3, nn4)

[am]
[h]
L]

EEEEIEI
b
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13 TMEYATHbIE OOKYMEHTbI
13.1 nnQa, PDoc
HasHa4yeHue
®PyHKUMA NOArOTOBKM NEeYaTHOro AOKYMEHTA.
OTo6paxeHune
CT: oba:
FDoe IITI O
Y = PDoc(X)
[O76] [OT6f1  CIL1 6] L6
Y = nnaex)

BxogHble napameTpbl: X1(u16)

BbixogHble napameTtpbl: Y(116)

OnucaHune

HaHHaa yHKUMs He npuMeHsieTca Ha nnaTgopmax CPBK.

INNoruka pa6oTbl hyHKLMM

X — uenoe 4ncno, ykasbiBarollee Ha HoMep NoAroTaBnMBaeMOro AokyMeHTa B B/,
Y — pe3ynbTaT BbINOMHEHNS! JOKYMEHTA.

Ecnn Y =0 - ycnewwHo.

Ecnun Y otnnyHo ot O - owwunbka.

Mpumep BbIzoBa PyHKUMU

CT:

ny2 = PDoc(nul)

nu2 = MNnadnul)

I

L] Ab2 [[T6k

eI E] AL 16

+—16] (b2 16

(76] [OT8L

OYHKIUU ITEYATHBIE JOKYMEHTHI
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TEXHOJIOTMYECKUE ®YHKLIUU

13.2 nna1, PDoc1

HasHayeHue
@DYHKUMA NOArOTOBKN NEYATHOro AOKYMEHTA C YCIOBUEM.

OTo6paxeHune
CT: oba:
Y = PDoc11(X1, X2) e e
= oC ) 16
[ moy
Y = MNA1(X1, X2)
BxogHble napameTpbl: X1(416), X2(n)
BbixogHble napameTtpbl: Y(116)

OnucaHue
[aHHasa yHKUKNA He NpumeHsieTca Ha nnaTdopmax CPBK.

INoruka pa6oTbl hyHKLMM

X1 —uenoe 4ncno, ykasbiBalLlee Ha HOMep NOAroTaBIMBaEMOro AokymeHTa B b[l.

X2 — ncnonHeHne pyHKUMM (normyeckas nepeMeHHas).
Ecnn X2 =0, HeT nogroToBKM NeyaTHOro JOKyMeHTa.
Ecnm X2 =1, nogrotoBka neyaTHOro [AOKYMEHTa nMpu Kaxaom npoxoge nporpaMmbl
nonb3oBaTens.

Y — pe3ynbTaT BbIMNOSIHEHUS AOKYMEHTA.

Ecnn 'Y =0 - ycnewwHo.
Ecnun Y otnnyHo ot O - owwunbka.

Mpumep BbIzoBa PyHKUMU

CT:

6] Ab2 [T6k

nu2 = PDocl(nul, nnl)

nu2 = MNNgi(nyl, nnl)

el 6) N2 [O16[
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13.3 MunA, PrDoc

HasHayeHue
DyHKUMA neyaTn NevaTHoro 4oOKyMeHTa.

OTobGpaxeHue
CT: ®BA:
] PrDoc Jaicin
Y = PrDoc(X1,X2) OTem [OTel
Y = Munpx1,X2)

BxogHble napameTtpbl: X1(416), X2(u16)
BbixogHble napameTtpbl: Y(116)

OnucaHue
[aHHasa yHKUKNA He NpumeHsieTca Ha nnaTdopmax CPBK.

Nornka pa6oTbl hyHKLMN

X1 — uenoe 4ncno, ykasbiBaloLlee Ha HoMep neyaTaemoro JokymeHTa B B[I.

X2 — uenoe 4ncno, ykasbiBalLlee CMELLEHNE B UCTOPUN OS89 aHHOro 4OKYMEHTA.
Y — pe3ynbTaT BbIMNOSIHEHNS AOKYMEHTA.

Ecrnn Y =0 — ycnewHo.

Ecrim Y otnnyHo ot 0 - owimbka.

Mpumep BbIzoBa PYyHKUUMN

CT: oba:

FiDioc

N

RICLTE] AL [T

f
i e R

nu3 = PrDoc(nul, nu2) ﬁJILHEI AUz 116

LI16]

eI E] AL 76

nu3 = Murg(nul, nu2)

1 6] AL2 76k

Rl E] L2 (116

OYHKIUU ITEYATHBIE JOKYMEHTHI
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TEXHOJIOTMYECKUE ®YHKLIUU

13.4 Nunpg1, PrDoc1

HasHauyeHue
®PyHKUMA NeyaT nevaTHoro AOKyMeHTa C YCIOBUEM.

OToGpaxeHune
CT: oba:

FrDoel [Tul M1
Y = PrDoc1(X1, X2, X3) LITF LITE

16| [L16E] LI16| [L16E]
Y =gt (X1, X2, X3) lEl ) el :E e
BxogHble napameTtpbl: X1(416), X2(u16), X3(n)
BbixogHble napameTpsbl: Y(U16)

OnucaHue
[aHHasa pyHKUKNA He NpumeHsieTca Ha nnaTdopmax CPBK.

Nornka pa6oTbl hyHKLMN

X1 — uenoe 4ncno, ykasbiBaloLlee Ha HoMep neyaTaemoro JokymeHTa B B[.
X2 — yenoe 41cno, ykasbiBatlolee CMeLLEHNE B UCTOPUM AN AAHHOIO JOKYMEHTA.
X3 - paspelueHue Bblgauu.

Mpn X3=1 dopmupyetcs KomaHOa BblgayM Ha neyaTb NPU KaXAoM npoxode nporpamMmbl
nonb3oBaTens.

Y — pe3ynbTaTt BbINOMMTHEHUA OOKYMEHTA.

Ecnn Y =0 — ycnewwHo.
Ecnun Y otnnyHo ot O - owunbka.

Mpumep BbIzoBa (PyHKLUUU
CT: oba:

P1iDocl
LIk

[OT6] [T 6L 6] AU3 76k
[

eI E] AL

nu3 = PrDocl (nul, nu2, nnl)

TIalI71
75

[O7e] [OTef—0Te] Nds 016k
[

nu3 = Mgl (nul, nu2, nnl)
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13.5 nna eB, PDoc FT
Ha3HauyeHue
®dyHKuMA obecnedmBaeT NOLrOTOBKY MeYaTHbIX AOKYMEHTOB C OnpedeneHHOn OaTon u
BPEMEHEM.
OTo6paxeHune
CT: oba:
g &8 PDoc FT

Y = pdoc_ft(X1, X2, X3, X4) WEP, - 3 -
Y =nng_dB(X1, X2, X3, X4)

B32 = B32Z T

B32 4 B32Z

BxogHble napameTpbl: X1(u32), X2(832), X3(832), X4(n)

BbixogHble napameTtpbl: Y(116)

OnucaHune

[aHHasa yHKUKNA He NpumeHsieTca Ha nnaTdopmax CPBK.

JNornka pa6oTbl hyHKLMN

X1 — yenoe 41cro, ykasbiBarolLlee Ha HoMep NoaroTaBnMBaeMoro JoKymeHTa B B/.
X2 — BellecTBEHHOe Yncno, cogepxalee B cebe gaty JAMMIT.

X3 — BellecTBEHHOE Yncno, cogepxatlee B cebe sBpema Y4MMCC.

X4 — ncnonHeHne yHKLMM (nornyeckasa nepemMeHHas).

Ecnn X4 =0, HeT no4roToBKU NeYaTHOro JOKYMeHTa.
Ecnn X4 =1, nogrotoeka ne4aTHOro JOKyMeHTa npu KaxgomM npoxone nporpamMmmbl

noJyib3oBaTeNnA.

Y - pe3ynbTaT BbINMOJIHEHNA OOKYMEHTA.

Ecnn Y =0 - ycnewHo.
Ecnn Y otnuyHo oT O - owumbka.

Mpumep BbIzoBa PYyHKUUMN

CT:

ny2 = PPD_FT(ldDoc, date, time, flag)
nu2 = MNng_<eB(ldDoc, date, time, flag)

B YT

b e

6

16

OYHKIUU ITEYATHBIE JOKYMEHTHI
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14 OBLUECUCTEMHbBIE
14.1 AVR_C2

HasHauyeHue
ABTOMaTU4ECKOE BKITHOYEHME pe3epBa ABYX CETEBbIX HACOCOB.

OT1ob6paxeHue
CT:
LI
]
(Y1, Y2, Y3, Y4) = AVR_C2(X1, ]
X2, X3, X4,X5, X6, X7, X8, X9, m
X10, X11) o
]
]
[
]
]
]

E & & E

X11(n)
BbixogHble napameTpsbl: Y1(n), Y2(n), Y3(n), Y4(n)

BxogHble napameTtpbl: X1(u16), X2(n), X3(n), X4(n), X5(n1), X6(n), X7(n), X8(n), X9(n), X10(n),

OnucaHue

AVR_C2 — dyHKUMA npedHasHavyeHa LM aBTOMaTMYECKOro BKIHOYEHUSI pPe3epBHOr0 CETEBOro
Hacoca, Haxoasueroca B pabo4yeM COCTOSHUW, NPWU CHKEHUW AaBrieHns Hanopa paboTaroLlero

Hacoca Uy aBapuitHOM OTKITOYEHUM APYroro Hacoca.

®yHKuMA He npumeHsieTca ana  nnatgopm CPBK Bepcun 6.5 ana OC QNX u LINUX un cpepa

ncnonHexHua KPYIOJ1 niobon Bepcum.

INoruka pa6oTbl hyHKLMMK

X1 — nopsgkoBbIi HoMep dyHKumn (oT 1 go 20 000). Ansa nnatdopm CPBK, HaunHas ¢ Bepcum 7.1
- HeobGsA3aTenbHbIM BXOA4 (ecnv BXo4 He npuBsA3aH $BHO, TO Homep OyaeTr noactaBneH

aBTOMAaTUYECKN).

X2 — curHan "nepeBog 1-ro Hacoca B paboyee nonoxexHune"
X3 — curHan "cHukeHue gaBsneHust Ha 1-om Hacoce"

X4 — curnan "coctosaHue 1-ro Hacoca"

X5 — curHan "aBapuinHoe oTkntoveHne 1-ro Hacoca"

X6 — curHan "nepesoa 1-ro Hacoca B peMOHTHOE MNosioXKeHue"
X7 — curHan "nepeBog 2-ro Hacoca B pabo4yee nonoxexHune"
X8 — curHan "cHW»eHue gaBneHust Ha 2-oMm Hacoce"

X9 — curHan "coctosHue 2-ro Hacoca"

X10 — curHan "aBapunHoe OTKNYeHue 2-ro Hacoca"

X11 — curHan "nepesop 2-ro Hacoca B PpEMOHTHOE nosoxeHue"
Y1 — curnan "curHanusauuns BknoyeHna 1-ro Hacoca"

Y2 — curHan "BkntounTb 1-bii Hacoc"

OYHKIIUN OBINIECUCTEMHBIE
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Y3 — curHan "curHanulauus BKnYeHnsa 2-ro Hacoca"

Y4 — curHan "BKNo4YnTb 2-oi

Hacoc"

BbinonHsiemasi pyHKUMS anroputMa npeacTaBrneHa Ha crneaytoweit CTPYKTYPHOWM CXxeme:

X2

_____ __T'___T'______:
v —|_ | ¥4
X __ ! RITrr———————-
N T
|
r___1_ L 4 Y2
F |,—-|’I ______ ﬂ ﬁ - -
|
X6 II I| |
_____ |____|_I__________|
Iy ¥
II |
X7 | P!
_———I—|—T———I—I—T— ————— =
1| I
| 1 I—RT-——————ES—
X9 !
S =N
|
X__sy 0 b-- - - — Bk
|
| !__ - — Y4

CT:

(nn11, nn12, nni13, nnl4) =

AVR_C2(nuyl, nnl, nn2, nn3
nn4, nn5, nn6, nn7, nn8, nn9
nnlo0)

= & & O
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14.2 AVR_U2

HasHayeHue
ABTOMaTU4YECKOE BKITHOYEHUE pe3epBa 4BYX HACOCOB MO YPOBHIO.

OToG6paxeHune
CT: oba:
LVE_U2
]
]
(YL, Y2, Y3, Y4) = AVR_U2(X1, X2, M o
X3, X4,X5, X6, X7, X8) m
M
]
]
] s
]

BxogHble napameTpsbl: X1(n), X2(n1), X3(n), X4(n), X5(n), X6(n), X7(n), X8(n)
BbixogHble napameTpsbl: Y1(n), Y2(n), Y3(n), Y4(n)

OnucaHue

AVR_U2 — yHKUMa npegHasHadeHa [Onsi MEPEeKnoYeHMs ABYX HaCOCOB, HaxOAdAWMXCs B
NCNPaBHOM COCTOSIHUW, B aBTOMATUYECKOM pexnme paboTbl MO AUCKPETHBIM CUrHanam ypoBHS.

®dyHKuna He npumensietca ana nnatgopm CPBK Bepcumn 6.5 gns OC QNX u LINUX n cpega
ncnonHexua KPYIOJ1 niobon Bepcum.

INoruka pa6oTbl hyHKLMMK

X1 — curHan "nepeBog 1-ro Hacoca B paboyee nonoxeHune"

X2 — curHan "nepeBog 1-ro Hacoca B PEMOHTHOE MNosiokeHue"

X3 — curHan "nepeBog 2-ro Hacoca B pabo4yee nonoxexHune"

X4 — curHan "nepesof 2-ro Hacoca B PEMOHTHOE nosioxkeHne"

X5 — curHan "nepeBod HAacOCOB B aBTOMaTUYECKUI pexmum paboTbl”
X6 — curHan "oocTmKeHne HMKHEro ypoBHs"

X7 — curHan "gocTmxeHne nepBoro yposHs"

X8 — curHan "gocTmxeHne BTOpOro yposHs"

Y1 — curHan "Bkno4unTb 1-bIi Hacoc"
Y2 — curHan "oTkno4nTb 1-bih Hacoc"
Y3 — curHan "BKnoYnTb 2-o1 Hacoc"
Y4 — curnan "oTKnio4YnTb 2-on Hacoc"

Mpn nonyyeHnn curHana "nepeBof HACOCOB B aBTOMaTMyeckun pexmm pabotbl" (X5 = TRUE)
dyHKUMS npedycMaTpuBaeT:
e BKIOYEHMe Hacoca, BbibpaHHoro pabounm (X1 unm X3 = TRUE), no AOCTUXXEHMIO NEPBOro
ypoBHS apeHaxa B 6ake (X7 = TRUE);
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e BKNIOYEHME Hacoca, BblbpaHHOro pesepBHbIM (X1 unm X3 = FALSE), no gocTuxeHuto
BTOPOro ypoBHSA ApeHaa B 6ake (X8 = TRUE);
e  OTK/IOYEHME BCEX HACOCOB MPU NOMyYEHUM CUTHaNa HWKHero ypoBHs ApeHaxa B b6ake (X6

= TRUE).

Mpn cHATMM curHana "nepeBOof HACOCOB B aBTOMAaTMYECKUA pexunm pabotbl” (X5 = FALSE)
ynpaBneHne HacocamMmn NepeBoOANTCA B PEXUM OUCTAHLUMOHHOMO yrnpaBrneHud, npy aToM yHKLMS
yCTaHaBnNuBaEeT BCE BbIXOAHbIE CUrHanbl B coctoaHue FALSE, He3aBUCMMO OT COCTOAHUA OpPYrux

BXOAHbIX CUTHaI10B.

Jlornyeckasi cxema anroputma npenctaBlieHa Ha cnegyrowem pucyHke:

_—__l_lt_l ﬁ r—_— ____Ya_
I [ —
I | = . I | A
LD _I-_____J | :
x_ bl
| L
X6 _ v
_____ _1_|______ — = ﬂ
—}E—___J: Y4
X
Mpumep BbizoBa hyHKLUM
CT: B0
ALVE 112
(nn9, nni0, nnll, nnl2) =

AVR _U2(nnl1, nn2, nn3, nn4,
nn5, nn6, nn7, nn8)

il
i
il
i
il
i
l
ml

[ +—— eI e
[ +—— eI [
[ +—— eI [T
[ +—— eI [
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14.3 BUD 2

HasHayeHue
YnpaBneHue anekTpogsuraTenem.

OTob6paxeHue
CT: ob:
BUD 2
G -
(Y1, Y2, Y3, Y4, Y5) = BUD_2(X1, X2, X3, [n] s
X4,X5, X6, X7, X8, X9, X10, X11, X12, X13, [n]
X14) m
ul =
ul
m I
Il
ul =
ul
% L1617
B3z
BxogHble napameTpbl: X1(u16), X2(n), X3(n1), X4(n), X5(n), X6(n), X7(n1), X8(n), X9(n),
X10(n), X11(n), X12(n), X13(n), X14(B32)
BbixogHble napameTpsbl: Y1(n), Y2(n), Y3(n), Y4(n), Y5(u16)

OnucaHue

BUD_2 — dyHKUMS NnpefHasHayveHa Anst ynpaBrneHus anektpogsuratenem. OyHkums dopmMupyeT
KoObl COCTOSIHMS ABUraTens, nepeaBaeMble Ha ONepaToOPCKUIA YPOBEHbD.

®dyHKUMA He npuMeHsieTca ans «ctapbix» nnatgopm (CPBK Bepcun 6.5 ana OC QNX n LINUX n
cpega vcnonHenuns sepcun 1.0).

INoruka pa6oTbl hbyHKLMM

X1 — nopsakoBbln HoMmep dyHkuumn (o1 1 go 20 000). Ansa nnatdopm, HauymHas ¢ "CPBK 7.1" u
cpeabl ucnonHeHna KPYTOJ1, HaunHaa ¢ Bepcun 2.1 - HeobsA3aTenbHbI BXOL (ecnv BXoh He
npvBsa3aH BHO, TO HoMep ByaeT NoOACTaBreH aBTOMaTUYECKM).

X2 — komanga "BKITIOYNTR" (OY)

X3 — komanga "OTKMIOYNTE" (1Y)

X4 — komaHga "BKITIOYUUTB" (AY)

X5 — komanga "OTKITIOUUTB" (AY)

X6 — komaHga "BKITIOYHNTB" (BJT)

X7 — komaHga "OTKNMIOYNTR" (B)

X8 — paspelueHune BknodeHns Y n AY

X9 — paspelueHune oTknodeHna Y n AY

X10 — paspelleHne Bblgaun BbIXOOHbIX KOMaHL

X11 — paspelueHune BkrtoveHna AY

X12 — curHan "O0BUAFATEJ1b BKITKOYEH"

X13 — curHan "O0BUFATEJb OTKITKOYEH"

X14 — BpeMsi BblAEPXKN Ha cpabaTbiBaHWE CXEM KOHTPOMsS BbINOSIHEHWSI KOMaHAbl ynpaBrneHus
asuratenem
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Y1 — komanga "BKITKOYNTb OBUATATESB"

Y2 — komanga "OTKITKOYNTb OBUTTATENB"

Y3 — curHan "PEMOHT"

Y4 — curnan "OBUFATENb ABAPUVHO OTKITKOYMNCA"
Y5 — cocTosiHne aBuraTtensi

Bxona

Brnounte

avy | X2 --'

Bknwo4ute
e X4

|
| 1

(AY) T I [ |—| Bhixog
Brriowums | o irled — -~ [ =T

B _:_ [ | L.Iﬂ— B |_ JURMTHH v1 | Brriouurs
5 —|— — -

aspewleHue | |_ S ¥2 |OtknovuTe
|

oy u AY X - —|— - l
| BKMIOY eHUA 111

PaspeweHue
BI:?IJ:I.&HH X10—l|—————{|

BbIX.KOMaHA 11

Pasp:;.ueHue 11 _|| N | [

! L
PaspeweHune |_ -4 —
OYuAY | xo —'_|—|— - Iflﬂ‘ - ﬁ
OTKKOHEHWA I —

L —

OTKNIOYKUTE

0 I
|
OTkno 4MTE X5 [ ﬁ I

OTKE;Q;ZLMTE. x3 L — _I‘E—L:m—

(@)

dyHkuma BUD 2  dopmupyeT BbixogHble komaHabl "BKITIOYUYATb [OBUTATENBL" (Y1) n
"OTKNKOYNTb [OBUIATENBL" (Y2) pnutenbHOCTblO He MeHee 1 cekyHabl (3aBUCUT OT
ANVUTENBbHOCTN BXOAHbBIX KOMaHA). ANroputMm popMmMpoBaHMs BbIXOAHbIX KOMaHA nNpeacTaBneH Ha
pUCYHKe. [InnTenbHOCTb BXOAHBIX KOMaHA MOXET ObiTb PasfMyHOM, HO He MeHbLUEe 3a4aBaeMoro
UMKna pelleHns 3agavdv ynpasneHus.

Komanga "OTKIMKOWUUTBL" (BJ1) wmeetr ©Gonee BbICOKMI npuopuTeT nepen KomMaHgamun Ha
BKITOYEHMEe, No3ToMy npu noctynneHun komangpl "OTKITIOUUTL" (BJ1) 6nokupytotcs niobble
KOMaHAbl Ha BKroYeHue. B cnyvae noctynneHnss Ha BXOA4 OAHOMO M3 CUrHanoB AUCTaHLMOHHOIO
ynpasneHuns (X2, X3), OH B TedeHne OAHOro umkna paboTbl PyHKUMM ydacTByeT B (DOPMUPOBaHUU
BbIXOAHbIX KOMaHA, a 3aTem cOpacbiBaeTcs B HyneBoe COCTOosiHMe. [AnutenbHOCTb
COOTBETCTBYIOLLIEN BbIXOAHOW KOMaHAbl paBHa 1 cekyHae.

®PyHKUMA OOHOBPEMEHHO hopmupyeT Tonbko oaHy u3 komang "BKIMHOUNTb OBUTATENB" (Y1)
unn "OTKIMIOYNTb OBWUIATEJNIB" (Y2). MNpu noctynneHun Ha BXO4 YHKUUM CUrHaNoB Ha
dopmumpoBaHme obenx kKomaHza, OHN B3aMMHO BOKMPYIOTCA U HU OOHa KOMaHAa He BblAaeTcs.

BbixogHomy curHany "PEMOHT" (Y3) npucsanBaetca 3HavyeHne TRUE u cooTBeTCcTBYHOLWMI KOL
coctosHua asuratena XBO7 (cm. Ttabnuuy "Cogepxumoe Koga cocToaHus asuratens"), ecnu
paspelleHne Bblgaydn BbIXOAHbIX KomaHa (X10) paseH FALSE w curban "OBUTATEJb
OTKJTOYEH" (X13) paseH TRUE.

Jlornka paboTtbl anroputma onpegeneHns KoMaHObl Ha BKITHOYEHWE W OTKITIOYEHWe OBuraTens
cnepywouwas: nepsas npuwegwas komaHga «BKIMKOUUTb» unn «OTKITIOYATb» cuntaetca
NnepBONPUYMHON N 3anomMuHaeTcd. [locne noATBEPXXAEHUS WCMOMHEHUS KOMaHAbl (MosiBNEHUS
COOTBETCTBYIOLLIErO CMrHarna cocTtosiHMs aBuratensi) dopmMmpyeTcs kog coctosiHus asuratens (Y5)
— ABUraTtenb BKMAYEH UNKW OTKITHOYEH MO TaKOW-TO npuymHe. Ecnun aBuratenb BKMAKOYEH, a KOMaHA
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Ha BKIOMEeHWe aBuratend He nocTynano, opmMupyetca COoCTosiHue "[Buratenb BKMOYEH MO
mecTy". Ecnu gBuratenb OTKMOYEH, a KOMaH4 Ha OTKIYEHWEe W BKYeHWe ABuratens He
noctynano, popMupyeTcs coctosiHue "[Buratensb OTKMAYEH NO MecTy". ANropuTtM NpuBOAUTCA B
NUCXOOHOEe COCTOSAHME MOCIe CMEeHbl COCTOSIHUSA ABUraTens.

Norvka paboTbl anropuTMa KOHTPOMS BLINOMHEHWS KOMaHAbl Ha BKIKOYeHMe ABuratens
cnepyowas: nocrie Bolgayum komaHgbl "BKIMKOUYNTR" komanga 3anomuHaeTcs.

Ecnn B TeyeHMe KOHTPOMbHOrO WHTEpBana BpemMeHu (X14) He npuaeT noaTBepXaoeHue
BbINOMHeHNss koMaHabl, T.e. X13 = TRUE, 710 3anpewaetca BbINOSIHEHME anroputMma
hOpMUPOBAHUA CUrHaNa aBapUNHOrO OTKMOYEHUS U (PopMUpyeTCst KOO COCTOsIHMA ABuraTens
(Y5) - "KomaHaa BKMO4YMTbL He BbIMosHeHA".

Ecnn B TedyeHWe KOHTPONbHOMO WHTEpBana BpemMeHun (X14) npuxoguT noaTeepXxaeHue
BbIMNOMHEHNsT KomaHAabl, T.e. X13 = FALSE, 71O paspelsaetca BbINOfIHEHWE anropuTMa
dopmMmpoBaHne aBapuUMHOrO OTKITHOYEHMS.

Jlornka paboTbl anropytMa KOHTPONS BbINOMHEHUA KOMaHAbl Ha OTKNKYEeHWe ABuraTtens
cneayowas: nocre Bblgayun komaHabl "OTKJTIOUUTB" komaHaa 3anomMuHaeTcs.

Ecnn B TeyeHne KOHTPONbHOrO uWHTepBana BpemMeHn (X14) He npuaeT noaTBepXAeHWe
BbINOMHEHNs KomaHAabl, T.e. X12 = TRUE, 10 dhopmunpyetca kog coctosHua asuratena (Y5) -
"KomaHaa OTKMHYUTb HE BbINOSIHEHA".

Ecnm B TeuyeHMe KOHTPOMbHOrO WHTepBana BpemeHn (X14) npuxogutT noaTBepXAeHue
BbIMNOMHEHNs koMaHabl, T.e. X12 = FALSE, To anroputM KOHTPONSA BbINOSIHEHMS KOMaHAbl Ha
OTKIIOMEHNE BO3BpaLLaeTCcsl B UCXOQHOE COCTOSHME.

JNoruka paboTbl anroputmMa hopMMPOBaHNS CUrHaNa aBapuMHOro OTKIMIOYEHUS criegytoLwas: nocne
Nnosny4yeHus Npu3Haka paspeLLeHnst OT anropmTmMa KOHTPOSIS BbIMONHEHNSA KOMaHObl Ha BKNIOYEHNE,
anroputm 3anyckaetcd B paboTy. B cnyvyae nosiBneHust curHana coctosiHus asuratensa X13 =
TRUE wn npn otcytctBuM komMaHabl Ha Bbixoge dyHkumm "OTKIKOWUUTL OBUFATENB" (Y2) -
dopmumpyeTcsa BbixogHou curHana — Y4 = TRUE wn kog coctosHus asuratensa (Y5) — "OeuraTensb
aBapunHO oTKo4Ymncs".

AnropuT™M BO3BpallaeTcss B WUCXOOHOE COCTOsiHME nocrne Bbigaydn komaHabl "OTKITHOYUTb
OBUTATEIB" (Y2).

KoHTponb He[oCTOBEPHOCTU: eCniv B TeYeHne nHTepBana Bpemenun 6onbwero 1c X13 = X12, 1o
dopmupyeTcs Kog HeJOCTOBEPHOro COCTOSHUS ABUraTensi.

Koguposka coctosHui asuratens (Y5):

CocTtosiHuA aBuratens rnepegaBaeMbie Ha ONnepaTopcKU ypoBeHb Kog
[Buratenb BKIIHOYEH ONepaTopom 0x1
JlBuraTtenb BKIOYEH NO aBTOMaTUKE 0x2
[BuraTens BKNtOYEH No 610KMPOBKE C 3aNpeToM Ha OTKYEHne 0x4
[BuraTens BKNOYEH N0 MECTY 0x8
[Buratenb OTKNOYEH ONEPaTOPOM 0x10
[Buratenb OTKIIIOYEH NO aBTOMAaTUKE 0x20
[Buratens OTKNOYEH NO BI0KMPOBKE C 3aNpeToM Ha BKIIOYEHWe 0x40
[BuraTens OTKIOYEH N0 MECTY 0x80
[Buratens aBapumHO OTKITOYUIICH 0x100
[Buratens B peMOHTe 0x200
KomaHpga Ha BKIoYeHne He BbINonHeHa 0x400
KomaHga Ha oTKnto4YeHne He BbiNoSfiHeHa 0x800
HepocToBEPHOCTb COCTOSAHUA ABUraTens 0x1000
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Mpumep BbIzoBa PyHKUMU

CT:

(nnl13, nnl4, nnl5, nnlé,
nuy2) = BUD_2(nul, nnil,
nn2, nn3, nn4, nnb5, nneo,
nn7, nn8, nn9, nnl0, nnlo,
nnll, nnl2,nel)

e
T
S
e

76
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14.4 BY[_3, BUD 3

HasHayeHue
PyHKUMA yNpaBneHns anekTpuduLnpoBaHHbIM ABUraTenem.

OTob6paxeHue
CT: oba:
[ ] | |
(Y1, Y2, Y3, Y4, 1D 3 BVl 3
Y5, Y6, Y7, Y8, Y9) Li6[ - N
= BUD_3(X1, X2, L3z = L3z =
X3, X4, X5, X6, X7, % %
X8, X9, X10, X11, m M o =
X12, X13, X14, o 4
X15, X16, X17, il = il s
X18, X19, X20, Il ]
X21, X22) i . i :
n &g L
M M
il L i
(Y1, Y2, Y3, Y4, | dl
Y5, Y6, Y7, Y8, Y9) il [ M =]
=BY[_3 M m
(X1, X2, X3, X4, i = I [
X5, X6, X7, X8, X9, % %
X10, X11, X12, = M
X13, X14, X15, ggg gg%
X16, X17, X18, 32 3213
X19, X20, X21,
22) 032 032
| | | ]
BxogHble napameTpbi:
X1(L16), X2 (L132), X3(n), X4(n), X5(n), X6(n), X7(1), X8(n1), X9(r), X10(n), X11(),
X12(m), X13(n), X14(n), X15(n), X16(r), X17(), X18(n1),X19(B32),X20(B32), X21 (),
X22(Li32).
BbixogHble napameTpsi:
Y1(n), Y2(r), Y3(n), YA(), Y5(n), Y6(r), Y7(r1), Y8(r), YO(L32).

OnucaHue

MpumenseTca Tonbko ana nnatdopm CPBK Bepcun 8.0 u Boilwe.

INoruka pa6oTbl hyHKLMMK

[nsa koppekTHon paboTbl PyHKUMM HEOBX0AMMO, YTOObI:

Ha Bxoge X12 n Bbixoge Y5 (KO «PemoHT») 6bina ogHa u Ta e nepemMeHHasi;

Ha Bxoae X13 n Bbixoge Y6 (KO «PesepB») Obina ogHa v Ta Xe nepeMeHHas;

Ha Bxoge X14 u Bbixoge Y7 (KO «Pabota») 6bina ogHa 1 Ta e nepeMeHHasi;

Ha Bxoge X15 u Bbixoge Y2 (KO «BknounTb») Bbinia ogHa n 1a xe nepemMeHHas;

Ha Bxoge X16 u Bbixoge Y4 (KO «OTknounTb») 6bina ogHa 1 Ta e nepemMeHHas;

Ha Bxoge X22 un Bbixoge Y9 (CoctosiHne asuratens) 6bina ogHa 1 Ta e nepemMeHHas;
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Ecnu cbpoc curHanusaumm npomcxoamut no komange onepatopa (KO) «Cbpoc curHanmsauumny, To
Ha Bxoge X21 u Bbixoge Y8 (COpoc curHanusaumm) gormkHa 6biTb ogHa U Ta Xe nepemeHHas.
Ecnu cbpoc ocyuiecTBnseTca no ycnosuio, To Bbixod Y8 MoXeT ObiTb HE NpMBA3aH K NEPEMEHHON.

BAXHO. 3HayeHne nepemenHon "CoctosHue pgsuratens” (Bxog X22 v Bbixod Y9) AOMKHO
XpaHUTbCA MeXAy UuKnamum KoHTponnepa. [Ona atoro ¢ nomowbk dyHKUMA nobutosoro
konupoBaHusa (BCIF,BCFl) Heobxogumo 3anucatb Bbixog Y9 B nepemeHHyio basbl [JaHHbIX
KOHTpoOsnepa BewecTBeHHOro Tuna (Hanpumep, PB).

an/IOpMTeT BXOAHbIX KOMaHA ynpaBlieHnsa

Ans koMaHd, uMelWwuxX OAMHAKOBbIN NPUOPUTET, KOMaHAa Ha OTKMYeHWe uMeeT

npevMyLLecTBo (Hanpumep, npu ogHospemeHHomn nogade komaHg KO_ON n KO_OFF 6byaet

BbINnoNHATLCA KO_OFF).

1. SMA (gBuratenb aBapuMHO OTKITHOYEH) — HAaMBbLICLLMI NPUOPUTET.

2. OFFLZ (OtkntoumnTb J13) 1 ONLZ (BkntounTts J13).

3. MU_OFF (OtkntounTts MY) 1 MU_ON (Bkntounts MY).

4. KO_OFF (Otkntountb komaHgon onepatopa) u KO_ON (BknwounTb KomaHOowm
oneparopa).

BAXHO. Bce komaHabl Ha BKIOYEHWE WFHOPUMPYIOTCA MPUM HanmMyuunm npusHaka «Het
NUTaHUA».

BAXHO. KO «BkntounTb» MrHopmpyeTcs Npu HanMuum nprusHaka «HeuncnpasHocTb KB».

BxoaHble napameTpbl:

X1 — Homep. [lMopsagkosbii Homep dyHKumm (oT 1 go 20000). HeobsazaTtenbHbI Bxog (ecnu
BXOJ He NMpuBs3aH ABHO, TO HOMep ByaeT noacTaBneH aBToMaTUYECKN).
X2 — OPS. OnncaHue npusHaKkoB HAaCTPOMKU:

on
07" ont OPS - ykasbiBaeT cnocob onpegerneHnusi COCTosiHMS gBuratens no 2
KoHUeBbIM Bhikntodatensam (KB) nnm no 1 KB n obpaboTtky Bxoga X7 «[Buratenb
BKITIOYEH» 1 BXoAa X8 «[lBuraTternb OTKIIOYEH».

Mpn egnHMYHOM 3HadeHUn OuTa obpabaTtbiBatoTcss 06a BXOoO4a W COCTOSIHME
aBuratens «Bkno4eH/OTKIIOYEH» onpegensieTcs no 2 KOHLIEBbIM
BbIKNOYaTENAM.

Mpn HyneBoMm 3HayeHMn GuTa obpabaTbiBaeTca Tonbko BXoh X7 «[Buratenb
BKITOYEH» U COCTOSIHME ABUraTens onpeaensieTcs ToNbKO MO COCTOSIHUIO JAHHOro
Bxoga. [pu aTom 3HaveHne Bxoda X8 urHopupyetcs.

1I:IVI

out OPS - ykasbiBaeT crnocob ¢hopmupoBaHnsi NPU3HAKOB «HeT nuTaHus» U
«HencnpasHocTb KB» 1 06paboTtky Bxoga X9 «HeT nutaHuns».
BAXHO. lNpu cdopmmnpoBaHnn npusHakoB «HeT nuTaHus» u «HeucnpaBHOCTb

oro oro
n 17

KB» yuyuTbIBalOTCA 3HaveHus 2 outa OPS un Bxoga X4 «Pexum

«MY».

Mpn eAMHUYHOM 3HayveHUn GuTa Bxog X9 «HeT nuTaHua» obpabaTbiBaeTcs
dyHKUMEN N NpPU3HAK «HeT nuTaHua» paBeH curHany «Het nutaxHusa». Mpu aTom
npusHak «HeucnpasHocTb KB» dopmupyetcs, ecnu 3HayeHue BxodoB X7
«[BuraTesnb BKAoYeH» U X8 «[Buratenb OTKIHOYEH» PaBHbI.

14-10
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BAXHO. ®dopmupoBaHne npusHaka «HewucnpasHoctb KB» ocyliectBnsieTcs,

"
ecru 0°“'6ur OPS paBeH 1, nHaye npusHak «HewucnpasHocTb KB» He
BbICTaBNAETCA.

[Mpn HyneBOM 3HavyeHun 6uta Bxog X9 «HeT nutaHua» nrHopupyeTcsa u npuU3Hak
«HeT nuTaHua» onpegenseTcsa No COCTOAHUIO BXoOoB X7 «[Buratenb BKITHOYEH»
n 8 «[suratenb oTknoveH» (ecnun oba Bxoga pasHbl 0, nHaye He popmupyeTcs).

BAXHO. ®opmupoBaHne npusHaka «HeT nuTaHusi» OCyLeCTBRsieTCs, ecnu

"
0°" 6ut OPS paBeH 1, nHaye npusHak «HeT NuTaHusa» He opmMmmpyeTcs.
BAXHO. ®dopmupoBaHne npusHaka «HewucnpasHocTb KB» ocywiectBnsieTcs,

on
ecnn 07 6ut OPS paBeH 1 (3HauyeHne BxodoB X7 «[lBuratenb BKMOYEH» N X8
«[Buratenb OTKMOYEH» paBHbl 1), MHavye npu3aHak «HewncnpaBHocTb KB» He
BbICTaBNAETCS.

2°" 6ur OPS - ykasbiBaeT cnocob opmmpoBaHWs MPU3HaAKOB «HeT nuTaHus» u
«HeucnpaBHoctb KB» © peakuuio @QyHKUMM Ha COBMECTHOE MOsiBleHNe
€VHNYHbIX 3Ha4YeHu Ha Bxogax X4 «Pexunm «MY» n X5 «MY «Bknountb» nnm
Bxogax X4 «Pexum «MY» n X6 «MY «OTKNIOUYUTbY.

BAXHO. lNpu dopmmnpoBaHnn npusHakoB «HeT nuTtaHus» u «HeucnpaBHOCTb

KB» yuyntbiBaeTcst 3Ha4yeHue 17°7 6ura OPS.

Mpn eAuMHUYHOM 3HauyeHun 6Guta ynpasneHune npu MY (Bxog X4 paseH 1)
ocywlectensietcs 4epe3 yHkumo u  obpabaTbiBaoTca  Bxogbl X5  «MY
«Bknounte» n X6 «MY «OTknountb». MNMpn aTOM, NPOXOXOEHWE YNpaBNSAOLLMX
KomaHa oT onepartopa 6nokupyetcs (urHopupyrotcs Bxodbl X15 «KO Bkniountb»
n X16 «KO OTKNoYnTLY).

BAXHO. [llpu noctynneHun curHana MY (Bxoa X4) dwusmyeckne komaHbl,
BbljaBaemble 13 PYHKUMM 1 3anyLLeHHble A0 NosiBneHns curiana MY, octaiotca
OO0 VCTeYeHWst BpeMeHW Bblaadn BbIXOAHbIX komaHa (Bxog X20) u Tonbko no
3aBepLUeHNM BCeX YNpaBnsiowmx BO3AEMCTBMN BbICTaBnsieTcd npusHak MY.
Mocne BbiCcTaBneHuss npu3Haka MY cocTosHWe [Buratenss MeHsSieTCcs Ha
«PaboTta».

lMpn HyneBOM 3HayeHun OuTa ynpaBneHue npy MY ocyuiecTBnseTcss NOMMMO
KoHTponnepa. lMNMpu 9TOM, Npu MOSIBMIEHUM €OUHUYHOrO 3HaveHus Ha Bxoge X5
«MY «Bkntountb» unm X6 «MY «OTknounTb» ynpasnsiolliee BO3OEeUCTBME U3
PYHKLMN He BblOaeTcs, a 3anyckaeTcs KOHTPOSib 3a BbINOMHEHMEM KomMaHabl. [pu
Hanuuum curdana MY (Bxog X4 paBeH 1) npoxoxaeHue ynpasnstowmx KoMmaHg oT
oneparopa 6nokupyetcsa (MrHopupytotcs Bxoabl X15 «KO Bkntounte» n X16 «KO
OTKNIOYUTLY).

Takke nNpyn Hannuum curHana MY He npousBoauTCca (hopMupoBaHue NpusHaka
«HeucnpasHocTb KB». ®opmupoBaHue npusHaka «HeT nutaHua» 3aBUCUT OT

oro
1 o6uta OPS: ecnu oOH paBeH 1, TO npuU3HaK «HeT NuTaHus» paBeH cUrHany

«HeT nuTaHus», nHaye He popmupyeTcA.

BAXHO. [llpu noctynneHun curdHana MY (Bxog X4) dwusnyeckne komaHbl,
BblaaBaemble U3 dyHKUMKM K 3anyuieHHble no KO go nosiBneHnsa curHana MY,
cbpachbiBaloTcsl M BbICTaBnsieTcss npusHak MY. lNocne BbICTaBneHUsi NPU3HaKa
MY cocTosiHue aBuratens MeHsieTcsa Ha «PaboTay.
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717
37" out OPS — ykasbiBaeT cnocob hopmMMpoBaHUS BbIXOOAHOMO (pU3NYeCcKoro curHana

4

5

=Y17]

bin

Ha BKrtoveHne IM npn BO3SHUMKHOBEHNN CUTHanNa «Bxkntountb J13».

Mpn eAMHUYHOM 3HA4YeHMM BuTa N3 PYHKUUKN BblOAETCS BbIXOLHOW (OU3MYECKUN
CUrHamn Ha BKIOYEeHWe Npu NocTynneHun curHana «Bknountb JI3» TOonbKko ecnu
OBuraTenb B COCTOSIHUKN «PesepB».

[Mpn HyneBOM 3HadyeHun GuTa Npu NoCTynneHuu curHana «Bknountb N13» n3
PYHKUMN BblAAETCHA BbIXOOHOW (PU3NYECKUI CUrHan Ha BKNOYeHne aBurartens.

ouTt OPS - ykasbiBaeT cnocob popmMmnpoBaHnsi BbIXOAHOMO OM3NYECKOro curHana
Ha oTknoyeHve VIM  npu OQHOBPEMEHHOM  BO3HUMKHOBEHUW CUrHanoB
«OTkmounTb JI3» (Bxog X11) unu «KO OtkntoumTtb» (Bxog X16) n curHana
«3anpeT oTKnouYeHna» (Bxoa X18).

MNpy eouMHUYHOM 3HayeHun 6OwuTa npuM  MOCTyMneHWM curHana «3anpet
OTKIoYeHUA» BriokmpyeTca Tonbko Bxod X16 «KO OTKMounTbY.

Mpn HyneBOM 3HayeHUn GUTa NPy NOCTYNNEHNM CUTHanNa «3anpeT OTKIMYEHUS»
onoknpytoTcs Bxog X16 «KO OTkntountb» 1 Bxog X11 «OTkntountb J13».

out OPS — ykasbiBaeT cnocob hopMMpOBaHUS BLIXOAHOIO OM3NYECKOro curHana
Ha BkntoveHne VIM npu BO3HMKHOBEHUM curHanoB «Bknwountb J13» (Bxog X10)
nnn «KO BkntounTb» (Bxod X15) n curHana «3anpeT BKIIoYeHus» (Bxoa X17).

Mpn eAuHUYHOM 3HayeHun 6uta npu NOCTynneHun curHana «3anpet
BKITtOYEeHMA» BrioknpyeTca Tonbko Bxod X15 «KO BkniounTtby.

Mpn HyneBOM 3HayeHuM GuTa Npu NOCTYNNEHUN cUrHana «3anpeT BKIYEeHNS»
6nokupytotcsa Bxoa X15 «KO Bknounte» n Bxoa X10 «Bkrtountsb J13».

on
6~ o6ut OPS — ykasbiBaeT cnocob hopmMrMpoBaHUSA BbIXOOHbIX (PU3NYECKUX CUTHANOB

Ha BKMoYeHue n oTknoveHne UM (Bbixog X1 «Pusnyeckas komaHaa Bkniountb»
n Beixog 3 «®usnyeckasi komaHga OTKNIOUNTBY).

Mpn eAUMHUYHOM 3HaveHun 6GuTa UCMONb3YTCA [Ba CUrHana YynpaereHus
(Bbixog X1 «®Pusmyeckas komaHga Bknwountb» n Bbixog X3 «®dusnyeckas
komaHga OTKYUTLY ).

Mpyn HyneBoM 3HayeHun Guta BbiIxog X3 «Pusmyeckas komaHga OTKIOUUTbY
urHopupyetcs (Bcerga paeeH 0), a Bbixog X1 «Puanyeckasa komaHga Bknountby
MeHseT cubicn: 1 — BknounTtb, 0 — OTKNIOYNTD.

]
7°Y 6ur OPS - yKasbiBaeT cnocob hopMUPOBaAHUA BbIXOOHbIX (PU3NYECKNX CUTHANOB

Ha BKIIIOMEHUE W OTKIKYEeHUE OBuratend npu nojiyyvyeHnn 3agaHHoOro CoCtoAHuUA
M.

rlpl/l €AVHNYHOM 3HadeHun buta (bVI3I/ILIeCKI/Il7I curHan CGpGCbIBaeTCFI B HOJIb KakK
Tonbko MM nepele,eT B TpeGyemoe cocTosiHne. 3T0 cnpaBenjimBo TOJIbKO A5A
MMNYINbCHbLIX KOMaHA ynpaBlieHUs.
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BAXHO. Ycnoesvem OpMUMPOBaHUS WMMNYMAbCHOIO BbIXOQHOIMO husmnyeckoro

r
curHarna ynpasrieHus sIBNsieTcA MocTaHoBKa 6°™ 6uta OPS & 1 (2 komaHabl
ynpasneHus) n Bpemsi Bbixoga gmamdeckoro curdana Time_Out_ CMD>0.

[Mpn HyneBOM 3HavyeHUn BuTa PU3NYECKNIA curHan cOpocUTCa B HOMb TOMBKO MO
NUCTEYEHUN BpPEMEHUN Bblgaum usndeckoro curHana (Bxog X20 «YcTaBka
BPEMEHM BblAaun ynpasnstoLWmnx KOMaHa»).

oro

BAXHO. BHe 3aBMCUMOCTU OT COCTOSIHMA 7 outa OPS, ecnun Bxog X20 «YcTaBka

on
BPEMEHM Bblaaun ynpaenstowmx komaHa» paseH O unn 6 6ut OPS paseH 0, 10
dusnyeckune curHansl He cbpacbiBaroTcs!

on
87 6ut OPS - ykasbiBaeT cnocob dopmupoBaHus cocTosHus «PesepB» npwm
nosiBrieHnn curHana «Bkntountb J13».

I'Ipvl €ANHUYHOM 3Ha4yeHun buta Nnpn BKIKOYEHUN OBUraTesnd N3 C6paCbIBaeTCﬂ
COCTOAHME «PesepB» N BbICTaBMNAETCHA COCTOsIHME «PaboTtan.

I'Ipvl HyneBOM 3HaA4YeHUU ourta npu BKIKOYEeHUN [OBUraTend J13 coctosiHne
asuratena ocraeTcA HEM3MEHHbIM.

bin
97" out OPS - ykasbiBaeT cnocob dopmupoBaHusa coctosaHus «Peseps» npwu
noasneHun curHana «OTkno4YnTb J13».

Mpn egnHNYHOM 3HayYeHUn Buta Npu oTkoYeHun asuratens J13 cbpackiBaeTcs
cocTosiHne «PesepB» u BbicTaBnsieTca cocTosHue «PaboTtay.

MNpv HyneBOM 3HayeHUuM GuTa npu oTkMoYeHun asuratens J13 cocTosiHue
ABuraTtensi octaeTcsi HeU3MEHHbIM.

bl
107 out OPS - ykasbiBaeT cnocob ¢opmupoBaHus cocTosiHua «PesepB» npu

nogasneHun «KO BKnountb».

Mpn epnHUYHOM 3HadeHun ©OGuta npu BKAveHun pgeuratens no KO
cbpackiBaeTcsa cocTosHMe «Pe3epB» 1 BbICTaBnsieTCs COCToAHNEe «PaboTay.

an/l HyneBomMm 3Ha4YeHUn outa npn BKIKOYEHUN AOBUratTena no KO coctosiHne
asuratena ocrtaeTcAd HeM3MEHHbIM.

bIN
1177 6ut OPS - ykasbiBaeT cnoco® dopmMmpoBaHus coctosHust «PesepB» npu
nosieneHnn «KO OTKNIOUnTLY.

MNpv eAMHUYHOM 3HayeHun OuTa npu  OTkNoYeHun pasuratens no KO
cOpacbiBaeTcsa cocTosiHue «Pe3epB» U BbICTaBNAETCH COCTOsIHNE «PaboTtay.

MNpv HyneBOM 3HayeHWM GuTa npu OTKMYeHUn apuratens no KO cocTtosiHne
ABUraTens octaeTcsi HeU3MEeHHbIM.
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bIN

BAXHO. BHe 3aBucuMocTn OT cocTosHua 12

bIA

5bll‘l

outr OPS - ykasbiBaeT cnoco® ¢opMnpoBaHMst BbIXOLHOMO (OM3NYECKOTO
curHana Ha oTtknioyeHne MM npu nosiBneHun curHana «[suratenb aBapurHO
OTKJTHOYEH».

MpM eAMHMYHOM 3HayeHUn OGuTa NpuM BO3HMKHOBEHUM CUrHana «[suraTtenb
aBapuUNHO OTKMOYEH» M3 (PyHKUMKM BydeT BbligaHa gybnupyowasi komaHga Ha
oTKItoYeHue VM.

Mpn HyneBOoM 3HayvyeHun Guta oybnupyowas kKomaHaa Ha oTkntodeHne M npu
Hanu4um curHana [ipyratens aBapunHO OTKIMIOYEH» He BbiAAeTCs.

oro
o6uta OPS npounsBoauTCa KOHTPOMb

3a OTKM4YeHMeM peuratens. Ecnv no ucteyeHMm BpemMeHU KOHTPOMSA CMEHbI
coctosHuA (Bxog X19 «YcTaBka BpEeMEHW KOHTPOMSi CMEHbl COCTOSIHUSI»)
OBuraTenb He OTKMYMICH, BbICTaBnseTcs Npu3Hak «[1pocpoyeHo BpeMs Ha
OTKIoYeHne ot SMA».

out OPS - ykasbiBaeT cnoco® dopmupoBaHust cocTosdHne «PesepB» npwu
Hanu4nn npusHaka «HeuncnpasHocTb KB».

Mpy eAMHUYHOM 3Ha4vyeHMM BuTa Npu Hanuuum npusHaka «HencnpasHocTb KB»
paspeluaeTca cMeHa cocTosHus asuratensa Ha «Peseps» no «KO Peseps» (Bxoa
X13).

Mpv HyneBom 3HayeHuM GuTa Mpu Hanuymm npusHaka «HeucnpaeHocTb KB»
CMeHa CoCTosiHMSA ABuUraTens Ha «Pe3epB» He BO3MOXHa.

bIN
14777 6ut OPS - ykasbiBaeT cnocob ¢opmMupoBaHUSA COCTosiHME «Pe3epB» npu

Hann4mm Nnpu3Haka «HeT nuTaHnay.

MpM eAWMHUYHOM 3HayeHuM OuTa NpuM HanuuMu npusHaka «Het nuTaHuA»
paspellaeTca cMeHa cocTosiHus aBuraTtens Ha «Peseps» no «KO Peseps» (Bxog
X13).

I'IpM HyneBomMm 3Ha4YeHuUn buta npn Halan4vdnn npu3Haka «HeT nuTaHua» cmeHa
COCTOAHUA ABUraTesid Ha «Pe3epB» HE BO3MOXHa.

o6ut OPS - ykasbiBaeT cnocob cbpoca (ksutauum) npusHakoB «OTknoveH J13»
n «OTknoveH SMA (aBapuinHbiMK 3amtamm)» no «KO OTKNIOYNUTLY.

Mpn epMHUMYHOM 3HadyeHMM 6OuTa paspellaeTcs KBUTauMs NPU3HaAKOB
«OTkmoveH J13» un «OTknoveH SMA  (aBapuiHbiMKM  3awmTtamun)» no  «KO
OTtkniountb» (Bxoa X16). lNpy 9TOM NOBTOpHasi KOMaHA4a Ha OTKIYeHue
asuratens n3 dyHKLUMN He BblgaeTcs.

Mpn HyneBOoM 3HayeHun OuTa KBMTaumMss npusHakoB «OTkmoueH J18» wu
«OTtkntoveH SMA (aBapuiHbIMK 3aliMTamun)» BO3MOXHA No curHany «C6poc
curHanuaauumy (Bxog X21) unu npu Bbigavm KOMaHge Ha BKOYEHME.
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bl
16~ " 6ut OPS - ykasbiBaeT crnocob keuTaumm npuaHaka «BknoyeH J13» no «KO
BkrntounTtb».
lMpn eAMHUYHOM 3HaveHMM BuTa paspellaeTcs KBUTaUMS NpuU3HakKa «BkroyeH
J13» «KO Bkntountb» (Bxoa X15). [Npu 3TOM, NOBTOpPHaa KOMaH4a Ha BKITOYEHUE
asuratens n3 yHKUUN He BblAaeTCs.
[Mpn HyneBOM 3HayeHUn BuTa KBUTaUUA NpU3Haka «BknoyeH J13» BO3MOXHa no
curHany «C6poc curHanusauumny» (Bxod X21) unu npu Bblgavye KOMaHObl Ha
OTKIOYEHME.
bl
177" out OPS — ykasbiBaeT cnocob opmmnpoBaHnsi NPU3HAKOB «HeT nuTaHua» u
«HeucnpasHocTb KB».
MpM eAMHUYHOM 3Ha4yeHun GuTa PopMMpPOBaHNE NPU3HAKOB «HeT nuTaHusa» n
«HencnpasHocTb KB» ocyliectensieTcs Bcerga (BHe 3aBUCUMOCTU OT COCTOSIHUS
r
Bxoga X4 (Pexum MY) n 2°"° Gura OPS).
Mpn HyneBOM 3HaveHun Guta cbopmupoBaHMe NpPuU3HAKOB «HeT nuTaHusa» u
«HencnpasHocTb KB» ocyllecTBnaeTcs Kak ykasaHo BblLLe.
bin bin

1877, 1977, 20®" 6ur OPS - yKasbIBalOT cnocob ¢opmMMpoBaHMS MPU3HAKOB

«[lBuraterns BKNOYEH» U «[BUratenb OTKIMOYEH».

Mpn HyneBOM 3HayeHWUU 18°™ 6ura OPS dopMNpPOBaHME NPU3HAKOB

«[Buratenb BKIOYEH» U «[lBUratenb OTKMIOYEH» OCYLLECTBNAETCH MO COCTOSAHUIO
KB. B cnyyae, ecrnim no 3HadeHno KB Henb3a O0CTOBEPHO copMmpoBaThb
npusHakn «[Buratenb BKMOYEH» U «[Buratesnb OTKMAYEH», TO UX 3HAYEeHUS

oro oro
cbpacbiBatotca B Homb. [lpn aTtom, 3Hayenne 19 m 20 outa OPS

UrHopupytoTcs.

oro

Mpn eANHUYHOM 3Ha4YeHuM 18 6uta OPS npusHaku «[lBuratenb BKIOYEH» U

oro
«[dBuratenn OTKNIOYEH» POPMUPYIOTCHA B 3aBUCUMOCTH OT 19 o6uta OPS.

Mpn HyneBOoM 3HayeHWUU 19°™ 6ura OPS dopMNpOBaHME NPU3HAKOB

«[BuraTtenb BkNtoveH» N «[puratensb OTKNOYEH» OCYLLECTBASETCHA MO COCTOSAHUIO
KB. B cnydae, ecnm no 3HadeHutio KB Henb3s OocToBepHO cdopMmpoBaTb
npusHakn «[lpuratenb BKNOYEH» U «[lBuUratenb OTKIYEH», TO OHU OCTalTCA
paBHbIMW nocrnegHeMy [OOCTOBEPHOMY COCTOsHMIO. [lpy  3TOM, 3HayeHue

20°™ 6ura OPS WUrHOPUPYETCSI.

oro

Mpyn eANHUYHOM 3Ha4eHun 19 6uta OPS npusHaku «[lBuratenb BKIOYEH» U

oro
«[Buratenb oTKMOYEH» OPMUPYIOTCS B 3aBUCUMOCTH OT 20 6uta OPS.
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Mpn HyneBOM 3Ha4YeHUU 20°™ 6ura OPS dopMmnpoBaHMe NPU3HAKOB

«[Buratens BKNOYEH» N «[IBUratesib OTKMAKYEH» OCYLLECTBSAETCHA NO COCTOSHUIO
KB. B cnyyae, ecrnim no 3HadeHuo KB Henb3a O0CTOBEPHO chopmmpoBaTth
npu3Haku «[lBuratenb BKIOYEH» U «[lBUratenb OTKIOYEH», TO CYMTAEeTCs, YTo
OBuraTenb OTKMOYEH.

Mpn eAVuHUYHOM 3Ha4yeHun 20°™ 6ura OPS dopMMpoBaHME NPU3HAKOB
«[Buratenb BKNOYEH» M «[lBUratenb OTKMOYEH» OCYLLECTBMSIETCS NO COCTOSAHMIO
KB. B cnyyae, ecnm no 3HadeHno KB Henb3s goctoBepHO cdhopmmpoBaTtb
npusHakn «[Buratenb BKMIOYEH» U «[lBUraTenb OTKMYEHY», TO CYATAETCS, YTO
ABUraTenb BKIOYEH.

BAXHO. Henb3sa goctoBepHO cchopmupoBatb NPU3HAKKU «[BUraTenb BKIOYEHY
n «[Buratenb OTKMOYEH» B TOM crnyyae, ecnu dyHkumen obpabaTtbiBaloTcs

on
3HayeHna ot obomx KB (07 6ut OPS paBeH 1) u 3HayeHus BxogoB X7
«[Buratenb BkoYeH» 1 X8 «[Buratenb OTKNHYEH» paBHbl 0 unu 1.

X3 - ABuratenb aBapurMHO OoTKNoYeH. CurHan «/[lsuratens aBapumiHO OTKMOYEH» (SMA).

Peakuna dyHKUMM Ha STOT curHan onpegeneHa B 12°M 6ure
OPS;

X4 — MY. Pexnm «MectHoe ynpaeneHue» (Rg_MU). lMpn eguHuUYHOM 3HayveHun Rg_ MU
urHopupytotca KO. TMpu Rg MU = 1 6yayT npuHATbl B
obpabotky Bxog X5 «MY «Bknountb» K Bxog X6 «MY

«OTknounTbY. Cnocob obpaboTkn onpegenseT 2° 6ur OPS;
X5 - MY "Bkntountb". KomaHga «BknwounTte» npu mectHom ynpasrneHun (MU_ON);
X6 - MY "OTtkntountb". KomaHga «OTkniounTb» Npu mectHoM ynpasrneHun (MU_OFF);
X7 - [OBuvratenb BKN4eH. [lguratenb BkoveH (On). Mcnonb3yeTcss COBMECTHO C
napametpom Off ona vaeHTUdUKaUUKM COCTOAHMA ABUraTens.

Peakuma ¢yHKUMM Ha 3TOT curHan onpegeneHa B 0°M Gure
OPS;

X8 - OABuratenb oTknwueH. [euratens otknodeH (Off). Wcnonb3ayeTcss coBmecTHO C
napametpoM On AN uMaeHTUdUKaLMM COCTOSHWUS ABuratens.

M
Peakuma yHKUMM Ha STOT curHan onpegeneHa B 0°M 6ure
OPS;
X9 - Het nutaHmsa. HeT nutaHusa. Peakunsa dyHKUMM Ha 3TOT curHan onpegerneHa B

1°M Bure OPS;

X10 - Bknwountb J13. Bknounte norndeckon 3agadven (ONLZ). Ha gaHHbIi BXO4 MOryT
nogaBaTbCA KOMaHAbl anropuTMMYECKOro YynpasneHus (ecnu
apuratenb Hago BKKYATh 4Yepe3 onpepeneHHoe Bpems),
komaHga «Bknounte no ABP» ©n  komanabl  BKNHOYEHUS
apuratens no 6noknpoBkam 1 3almTam;

X11 - Otkntoumntb J13 . OTKNounTL Nornyeckon 3agaden (OFFLZ). Ha gaHHbIn BXo4 MoryT
nogaeaTbCA KOMaHAbl anropuTMUYECKOro ynpasreHusa (ecnu
ABuratenb Hago OTKMOYaTb Yepe3 onpeaerneHHoe Bpems), U
KOMaHObl OTKITHOYEHNA ABuUraTtensd no 6noknpoBkam 1 3awmram;

X12 - KO "PemoHT'. KomaHga onepartopa «PemoHT». YcTaHaBnvMBaeT COCTOsIHME
asurartens « PeMoHT»;

BAXHO. lNMpun yctaHoBke cocTosiHua «PemoHT» BCE ynpaBngwowwme komaHabl U3 pyHKLUm
BrokupytoTcs.
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X13 - KO "Pe3epB". KomaHga onepatopa «PesepB». YcTaHaBnuBaeT COCTOsAAHME BUraTens

. r r
«PesepB» C yueToM 3HaYeHUn 13°7 1 14°™ 6uros OPS;

X14 - KO "Pa6ota". KomaHga onepatopa «PaboTta». YcTaHaBnmBaeT COCTOAHME OBUraTens
«Pabortav;

BAXHO. CmeHa cocToaHMI aBUratens onepaTopoM BO3MOXHA TOMbKO Mocrne 3aBepLueHus
BCEX ynpaBngaoLLmMx Bo3genctaum Ha VM.

X15 - KO "BkntounTtb". KomaHaga onepartopa «Bknounte» (KO_ON);
X16 - KO "OtknrounTtb". Komanga onepatopa «OTkntounTb» (KO_OFF);
X17 - 3anpeT BKntoYeHus. [pu3Hak 3anpeTa BKNOYEHUa gsuratens. Peakunsa dyHKLMM Ha

M
3TOT CUrHan onpeneneHa B 5°M Gure OPS;
X18 - 3anpet otkntoyeHusA. NMpusHak 3anpeta OTKNOYeHMA asuratens. Peakuma dyHKuum

Ha 9TOT CUrHan onpegeneHa B 24°M Gure OPS;

X19 - 3apepXKa Ha MMEHEHMe COCTOSIHMA. YCTaBka MaKCUMManbHOro BpPEMEHW Ha
n3meHeHue coctoaHua asuratensa (Time_Wait).

BAXHO. 3HauyeHne yctaBkun Time_Wait gomkHo 6biTe 6onblwe 0, nHade BydeT cumntaTbhbes,
4YTO CMeHa cocTosiHui KB npoucxoant MrHOBEHHO (B TeyeHune
OAHOro LMKMna KoHTponnepa);

X20 - AnuTenbHOCTb BblA4a4yu KOMaHA. YCTaBka BPEMEHM BblAayn ynpaBnsitoLMX KOMaHA,
(Time_Out_CMD).

BAXHO. Ecnn yctaeka Time_Out_CMD pasHa 0, To Bbixoabl Y1 «®usmyeckas komaHga
Bkitounte» ©n Y3  «Pusmyeckas komaHga OTKNOUYUTB»
NOTEHUUAJIbHBLIE, ecnu 6onbwe 0 — UMMYJNIbCHBIE c
BpemMeHeM nmnyneca, pasHbiM Time_Out_CMD.

BAXHO. 3HayeHue yctaBkn Time_Out_CMD He O0fmMKHO npeBbillaTb 3HaAYeHWe YCTaBKu
Time_Wait. B cnyvae, ecnn Time_Out CMD > Time_Wait n
OyOoeT npeBbllLEHO BpeMsi Ha W3MeEHeHWe cocTtosiHua WM,
BbIXOOHble KOMaHAbl copocaTcsa go ucreveHms Time_Out CMD;

X21 - Cobpoc curHanusaumu. Copoc curHanusauuun. Npn eQMHUYHOM 3HaYeHUM BXoaa
cbpacbiBaloTCS NPU3HAKM HEBLIMOIHEHUS KOMaHg W MNPU3HaKu
HECaHKLUMOHNUPOBAHHOTO  BKITHOYEHUS/OTKIOMEHNST  (HanpuMmep,
NnpPeBbILLEHO BpeMsi  BKNoYeHus J13, npeBblleHO BpeMms
OoTKMoYeHns npn MY, gBuratenb  HeCaHKUWMOHMPOBAHHO
BKMNIOUNNCS);

X22 - CoctosaHue aBurarensa. CoctosHune geuratens (Statusim).

0°" 6uT Statusim — coctosiHMe «PemoHT». CocTosHMe «PEeMOHT» MOXeT BbICTaBUTb
TOMNbKO onepaTtop kKoMaHaon «PemoHT» npu ycnosun, 4yto UM OTKMOYEH, HeT
KOmaHg onepaTtopa nepesoda B cocTosiHue «PesepB» mnu «Pabota» 1M HeT Hu
O[HOK ynpaBsnsoLen KoMaHgbl.

bIN
17" ouT Statuslm — coctosiHne «PesepB». CocTtosHue «Pe3epB» MOXET BbICTaBUTb

TONbKO onepaTop KomaHgon «PesepB» npu ycnosun, 4to UM OTKNHOYEH, HET
KOMaHg onepaTopa nepeBoda B COCTOsiHME «PeMOHT» unn «PaboTa» M HET Hu
OLHOWN ynpaBnswWwen KoMaHabl, a Takke ecnu HeT owmnbkn KB munn paspelueH

nepeeod B cocTosiHe «PesepB» npu Hanuuum owmnbkn KB (13""’I out OPS
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paBeH 1) 1 HeT npuaHaka «HeT NUTaHUs» UNKN paspeLleH NepeBod B COCTOsIHME

«PesepB» npn Hanu4mnm npusHaka «Het nuTaHus» (14"'" ouT OPS paseH 1).

on
27 ouTt Statuslm — coctosHue «PaboTay.

3"" ouT Statusim — 3anyuwieH npouecc otkntodeHns VUM aBapuiHbiMn 3awmtamm M.
[aHHbIN OUT BbICTaBNSIETCHA B 1, €CNX BLINOJTHAETCS KOHTPOMb OTKMIOYEHUST UMK
Bblgaetca Aybnvpylowas KomaH4a Ha OTKMYEHWEe npu HanuuMM curHana
«[dBuratens aBsapuinHo oTknoYeH» (SMA).

bI -
4 out Statuslm - 3anyweH npouecc oTkMoyYeHns KM KomaHOoW MECTHOro

ynpaeneHuna (MU_OFF). daHHbin 6uT BbiCTaBnsdetrcs B 1, eCnu BbINOMHAETCH
oTkntodeHne M no komaHge MY «OTKNoYNTbY.

bIN .
5 out Statusim - 3anyweH npouecc BknoyveHnsa VIM komaHOOM MECTHOro

ynpaeneHna (MU_ON). [daHHbii ©MT BbicTaBnsietca B 1, eCnu BbINOMHSAETCH
BkntoyeHne UM no komanae MY «Bknountby.

6°" 6ur Statusim — 3anyuwieH npouecc oTknodeHns WM norudeckon 3apadvent
(OFFLZ). OaHHbIM 6UT BbICTaBNsaeTcs B 1, ecnu BbinonHseTca oTknoyeHne VIM no
komaHae «OTknoumnTb J13».

7] . .
7°" 6uT Statusim — 3anyweH npouecc BkntoveHus MM norunyeckon 3agadven (ONLZ).
JaHHbI OUT BbicTaBnseTcsa B 1, ecnu BbiNonHsaeTca BknoveHne VIM no komaHae
«Bkntountb J13».

on .
8~ out Statuslm - 3anyweH npouecc oTkn4yeHusas WM komaHgowm onepartopa
(KO_OFF). OJanHbin 6uT BbICcTaBnseTca B 1, ecnv BbINONHAETCS OTKMoYeHne VM
no «KO OTKNOUYNTBbY.

9*"™ 6ur Statusim - 3anyweH npouecc BkntodeHns MM komaHgow onepatopa

(KO_ON). flaHHbin 6uT BbicTaBndeTca B 1, ecnu BoinonHsaeTca BkntoveHme MM no
«KO BknounTtb».

bl
107" ouT Statuslm — npusHak «HeTt nuTaHua».

115" 6ur Statusim — npusHak «HeucnpaBHocTb KB».

122 6ur Statusim — COXpaHEeHHbIN curHan — OTKNIYEHNE aBapUNHBbIMK 3aLLUTaMK
WM. OaHHbin 6uT BbICTaBnsieTca B 1, ecnu npousowwno oTknoveHne UM npu
Hanuuuu curHana «[suratens aBapuHO OTKNYeH» (SMA) (BHe 3aBUCUMOCTW,
BblgaBanacb nu Aybnupyowas KomMaHga Wnv BbINOMHANCA TOSMbKO KOHTPOSb

OTKIMOYEHUS).

bin . .
13 out Statuslm — coxpaHeHHbIn curHan — OTknoyeHne MM komaHOon MecTHOro

ynpasneHuna. [JaHHblh OUT BbicTaBnsaeTca B 1, ecnu npomsoLwno oTkntodeHne VM
no komange MU_OFF.
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bl o .
14 out Statuslm — coxpaHeHHbIn curHan — BkntodeHne VMIM komaHOon MeCTHOro
ynpaeneHud. JaHHbin 6UT BbicTaBnsdeTca B 1, ecnv npounsoLwno BkntoveHne VIM

no komange MU_ON.

bln - . .
15 o6uT Statuslm — coxpaHeHHbI curHan — OTkntoveHne MM komarngon J13. JaHHbIn

ouT BbIcTaBnseTcs B 1, ecnn npomsoLwno otkntodeHne MIM no komange OFFLZ.

6I:IVI

1 6uT Statusim — coxpaHeHHbI curHan — BkntodeHne UM komangon J13. [aHHbIn

ouT BbicTaBnseTcs B 1, ecnu npomsowwno skrtodeHne MMM no komaHge ONLZ.

7I:IVI

1 out Statuslm — coxpaHeHHbIn curHan — OtknoveHne UM KO. [daHHbin 6ut

BbiCTaBnsetcs B 1, ecnv npounsowwno oTkntodeHne MM no «KO OTknounTb».

bin

187" out Statuslm — coxpaHeHHbln curHan — Bkntouenne MM KO. [daHHbin 6ut

BbicTaBnseTca B 1, ecnu npousoLuno BkrtoyeHne VM no «KO BkrnounTtby.

bIn .
19 out Statuslm — coxpaHeHHbIn curHan — HecaHKUMOHMPOBAHHOE OTKMOYEHME
WM. [aHHbin 6uT BbicTaBnsdetcs B 1, ecnu npousowno oTknodveHne UM 6es

KOMaH[ ynpaBneHus. KOHTpOJ'Ib ocyulecteBnaeTca, ecnu MM 3anutaH, HeT owmnobKkn

KB, 17" 6ur oPs paseH 1. B cnyvae, ecnu 17" 6ur oPs paBeH 0, TO He
OOMKHO ObITb npudHaka MY wunu ynpaesneHve npu MY 4yepe3 KoHTponnep

(me o6uT OPS paBeH 1).

20I:Il‘l

ouT Statuslm — coxpaHeHHbIN curHan — HecaHkuMoOHMpoBaHHoe BkNtoveHve VIM.
OaHHbin 6uT BbICTaBnseTca B 1, ecnu npousowso BkroyeHne VIM 6e3 komaHA
ynpasnenuns. KoHTponb ocyuwectensetcs, ecnn VM 3anutaH, HeT owunbku KB,

biN bIA

17 out OPS paseH 1. B cniyyae, ecnn 17 ouTt OPS paseH 0, TO He JOIMKHO

ObiTb NpusHaka MY unu ynpasnexHne npu MY 4depes koHTponnep (2""‘I out OPS

paBeH 1).

21°" 6ur Statusim — coxpaHeHHbIn curHan — lNpocpoveHo Bpems Ha oTknoyeHne M

oT SMA. [aHHbin 6uT BbicTaBndetcsa B 1, ecnu 3a Bpems Time_Wait M He
CMEHWN CBOE COCTOsIHME Ha « OTKITHOYEHY.

on _
227" out Statuslm — coxpaHeHHbIn curHan — NpocpoyeHo Bpems Ha oTkoYeHne VM
oT komaHge MU_OFF. [aHHbin ©OuT BbICTaBnsietca B 1, ecnu 3a Bpems
Time_Wait UM He cmeHun cBoe cocTosiHue Ha « OTKITHIOYEH».

717 .
23" ouTt Statusim — coxpaHeHHbI curHan — NpocpoyeHo BpeMsi Ha BkrtodeHve VIM
ot komaHge MU_ON. [JaHHbIn OMT BbicTaBnseTca B 1, ecniv 3a Bpemst Time_Wait
MM He cMeHun cBOe COCTOsIHME Ha «BkritoueH».

bl -
247" ouTt Statuslm — coxpaHeHHbI curHan — lNpocpoveHo Bpems Ha OTKItoYeHne M
oT koMmaHae OFFLZ. [JaHHbIn 6uT BbicTaBnseTcs B 1, ecnu 3a Bpema Time_Wait

MM He cmeHun cBoe cocTosgHue Ha «OTKMIOYEH».
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bln .
257" out Statusim — coxpaHeHHbIn curHan — lNpocpoyeHo BpeMst Ha BkoveHne M
oT komaHge ONLZ. [aHHbin 6uT BbicTaBnsetca B 1, ecnv 3a Bpemsa Time_Wait
MM He cmeHun cBoe cocTosiHMe Ha «BknoyeH».

] .
26°Y 6uT Statusim — COXpaHEHHbIN curHan — NpocpoveHo BpeMsi Ha OTKNYeHne M
oT «KO OTtkntounTb». aHHbin 6uT BbicTaBnseTcs B 1, ecnu 3a Bpemsa Time_Wait
MM He cmeHun cBoe cocTosdHMe Ha «OTKMIOYEHY.

] o
27°" 6ur Statusim — COXpaHeHHbIn curHan — NMpocpoveHo BpeMs Ha BkntoyeHne VIM
oT «KO Bkntountb». [daHHbih 6uT BhicTaBnseTcs B 1, ecnu 3a Bpemda Time_Wait
MM He cmeHun cBoe cocTosiHMe Ha «BkroyeH».

28°" 6ut Statusim — Bblgatb koMaHay «BknounTby.

9I:sll‘l

2 6uT Statusim — Boigatb komaHgy «OTKIIOUNTLY.

bIN

30 ouT Statusim — npusHak «[suratenb BkNOYEH». [laHHbIN GUT BLICTABNSETCS B

1, ecnn gBuratenb BKOYeH. [aHHbI NPU3HaK onpenenseTcd B 3aBUCMMOCTM OT

- r r r
aHauenmi 18° °, 19° °, 20°™ 6ura OPS 1 sBnsieTcs MHpopmaLMOoHHbIM. OH He
yyacTByeT B onpegeneHun npusHakoB «Het nutaHua», «HewmcnpasHocTb KBy,
«lMpocpoyveHo BpeMs Ha ...», «HecaHKUMOHMPOBAHHOE BKIOYEHNE/OTKITHOUEHNEY .

bIA .
31 o6uT Statusim — npusHak «[Buratenb OTKIIOYEHY. [JaHHbIA GUT BbICTaBNSAETCS B
1, ecnu gBuratenb OTKMOYEH. [laHHbI NPU3HaK onpeaensieTcs B 3aBUCMMOCTM

OT 3Ha4YeHUn 18°r°, 19°r°, 20°"° 6ura OPS 1 aBngaetca nHdopMaumoHHbIM. OH

He y4YacTByeT B onpeerieHun npusHakos «Het nutaHusay, «HeucnpasHocTb KBy,
«[MpocpoyeHo Bpemsi Ha ...», «HecaHKLUMOHUPOBAHHOE BKIMHOYEHNE/OTKITHOYEHNEY .

BbixogHble AaHHbIE:

Y1 - ®u3 komaHga "Bknrountb". Pnsnyeckaa komaHaa «BknounTby;

Y2 - KO "Bknrountb". KomaHga onepatopa «BkntounTb». o BbIxogy vM3 yHKUUKM BCcerga
pasHa 0;

Y3 - ®u3 komaHga "OTkmounTb". Pnsnyeckasa komaHaa «OTKIIOUYNTLY;

Y4 - KO "Bkntountb". KomaHga onepatopa «OTkntounTb». o BbIXxogy M3 dyHKUMK BCerga
paBHa 0;

Y5 - KO "PemoHT". KOmMaHOa onepaTtopa «PemoHT». Mo BbIxody U3 (yHKUMKM BCceraa pasHa
0;
Y6 - KO "Pe3epB". KomaHga onepatopa «Pe3epB». 1o Bbixogy M3 dyHKLUMM BCeraa paBHa
0;
Y7 - KO "Pa6oTta". KomaHaa onepatopa «Pabota». Mo Bbixogy u3 dyHKUMKM BCeraa pasHa
0;
Y8 - Copoc curHanmsaummn. Copoc curHanmsaumu. o Bbixogy n3 dyHKkumn Bcerga paseH 0;
Y9 - CoctosiHue pgBurartens. CoctosaHune aBuraTtens.
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Mpumep BbizoBa PyHKLMM
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[ns cxembl C 0gHOM (MOTEHLMUANbHON)
ynpasnawLen KomaHaou

A Kekn

Bkn

U nutanus

KOHTpOsepa

Pene BknoYeHuns aeuratens

BbixoaHble curHansl co
Wwkada ynpaBneHus

HekoTopble HacTpoliku koga OPS gnst cxeMbl C 04HOWN ynNpaBnstoLen KoMaHL4oM:

e OPS=0:

Onpegenenune coctosiHus asuratens no 1 KB;

Curhan «Het nutaHunsi» He 3aBefeH B yHKLUMIO;

MY He yepes dyHKLMIO;

dusunyeckan komaHga «Bknountby» no curHany ONLZ Bceraa;

3anpeT OTKMYeHMA ONs BCEX KOMaHA;

3anpeT BKIIOYEeHMS 518 BCEX KOMaHA;

Konuyectso komaHa ynpasnenuns — 1;

He cbpacbiBaTb KOMaHAy ynpaBneHus no nonyyeHunto tpedyemoro coctosiHusa VIM
(Ans cxem ¢ ogHOM KOMaHAOW yrnpaBrieHUA AaHHbIM 6uT Bceraa 0);

Mpwn BkntoyeHun MM J13 He cbpackiBaTb cocTosiHne «Pesepsy;

Mpun oTtkntoveHnn MM J13 He cBpacbiBaTb cocTosiHMe «Pesepsy;

Mpu BkntoveHnn M KO «BkntounTtb» He cbpacbkiBaTb COCTOSAHNE «Pe3epBy;
Mpwn otkntoveHnn MM KO «OTkntounTb» He cobpackiBaTb COCTOSIHME «Pe3epBy;
He BbigaBaTh oy6nuvpytoLtyo komaHay npy SMA;

He paspeluaTb ycTaHOBKY cocTosHUs «Pe3epB» npu owmnbke KB;

He paspeluaTtb yCTaHOBKY COCTOSAHUA «Pe3epB» npu npusHake «HeT nuTaHuay;
He paspewatb kBuTaumto curHano «OTkntodeH J13» n « OTknoveH aBapunHbIMU
sawmtammy no KO «OTKNIUYUTbY;

He paspewaTtb kBuTaumio curHana «BkntoueH J183» no KO «Bknountby;
OTknounTb grnarHoctuky npm MY, korga MY He 4Yepes KoHTponnep;
Onpegenatb coctosHue geuratens no KB;

OnpepgenaTb COCTOSAHUE ABUraTens no nocriegHemMy 40CTOBEPHOMY 3HAYEHUIO;
Mpwn HencnpaBHocTb KB cuntaTth, 4TO ABUraTeNb OTKMOYEH.

e OPS =126842/130938:

Onpepnenenne coctosHus asuratens no 1 KB;

CurHan «HeT nutaHusi» 3aBeeH B OYHKUMIO;

MY He yepes QyHKLMIO;

dusnyeckasn komaHga «Bknounte» no curHany ONLZ Tonbko B pesepse;
3anpeTt oTknoveHmnsa gns KO;

3anpeTt BkntoveHusa ansa KO;
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e KonnyecTtBo koMaHp ynpasnexHus — 1;

He cbpacbiBaTb kOMaHgy ynpaBneHus no nonydeHuto Tpedyemoro coctosHus VM
(Ans cxeM c ogHOWM KOMaHAOMW ynpaBreHUsa AaHHbIA 6uT Bcerpa 0);

Mpu BkntoveHnn UM J13 cbpackiBaTb cocTosiHNE «Pe3epBy;

Mpun oTtkntoveHnn VM J13 cbpacbiBaTb coCcTOAHNE «Pe3epBy;

Mpu BkntoveHnn MM KO «BkniounTtb» cbpacbiBaTb cOCTosiHUE «Pe3epBy;

Mpwn otknoveHnn UM KO «OTkntounTb» cbpackiBaTb COCTosIHNE «Pe3epsy;

He BblgaBatb ay6nupylouyio  komangy npw  SMA/BblgaBatb  Ay6nupytoLuyto
komaHay npu SMA,;

Paspewmntb yctaHoBKY cocTosiHusA «Pe3epB» npu owmnbke KB;

e PaspelunTb yCTaHOBKY COCTOSIHUA «PesepB» npu npusHake «HeT nutaHnay;
Paspewntb kBuTaumio curHanoB «OTknoydeH J13» u «OTKNOYEH aBapUNHBLIMM
sawutamm» no KO «OTKMounTb»;

PaspewunTtb kButauuio curdana «BkntoveH J13» no KO «BknounTtby;

OTknounTb guarHoctuky npu MY, korga MY He 4epes KoHTponnep;

Onpegenatb coctosiHne asuratens no KB;

Onpegenate COCTOAHWE ABUraTens rno nocnegHemy 4OCTOBEPHOMY 3HAYEHWUIO;

Mpun HeucnpaBHocTb KB cunTaTh, 4TO ABMraTenb OTKMOYEH.

[ns cxembl ¢ ABYyMS (NOTeHUMaNbHbIMK)
YyNpasnsowmMmMmn KomaHgamm

/l KBkn

Bkn

U nutaHua

Pene BknioyeHnsa geuraTens

/|

OTkn

Kebikn

BbixogHble curHansl co wkada
ynpaBneHusa KOHTponnepa

U nutaHua

Pene oTkn4YeHus gpuraTens
BAXHO: ana pgaHHo cxembl obsasatenbHo HyxHo, 4to6 Time Out CMD (YctaBka
MaKkcMMasnbHOro BpemeHu nogaym komaHgbl) oeina pasHa 0.

HeKOTOpre HaCTpOﬁKM Koda OPS Ona cxemMbl C ABYyMA NOTeHUMarbHbIMAU ynpaBnidaLWwWMMn
KOMaHOamu:
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OPS = 69:

Onpegenenne coctosiHus asuratens no 2 KB;

CurHan «HeT nutaHusi» He 3aBefieH B PYHKLMNIO;

MY uepes dyHKLMIO;

dusmyeckan komaHga «BknounTtby no curHany ONLZ Tonbko B pesepse;

3anpeT OTKIYeHUs s BCeX KOMaHA;

3anpeT BKIIOYeHUs 518 BCeX KOMaHA;

KonuyecTtBo kKomaHa ynpaBneHuns — 2;

He cbGpacbiBaTb KOMaHAy ynpasneHust No nony4vyeHuto Tpebyemoro coctosiHua MM
(Ana cxem ¢ ABYMSA NOTeHUManbHbIMU KOMaHAAMU ynpaBneHus AaHHbIN OUT
Bceraa 0);

Mpw BkntoyeHnn VM J13 He cOpacbiBaTb cocTosiHe «Pe3epBy;

Mpu oTtkntoveHun M 13 He cBpacbiBaTb cocTosiHMe «PesepBy;

Mpwn BkntoyeHmn MM KO «Bkntountb» He cOpacbiBaTb COCTOsAHUE «Pe3epBy;

Mpu oTkntoveHnn MM KO «OTkniounTby He cOpacbkiBaTb COCTOSIHNE «Pe3epBy;

He BbligaBaTb oy6nuvpytoLtyto komaHay npu SMA;

He paspeluaTb ycTaHOBKY cocTosHusA «Pe3epB» npu owmnbke KB;

He paspeluatb ycTaHOBKY COCTOSIHUSA «Pe3epB» npu npusHake «HeT nutanmsay;

He paspewatb kButaumo curHanoB «OTtkmoveH JI3» n «OTKMYeH aBapuUnHbIMM
s3awmtammy 1o KO «OTKNioUNTbY;

He paspewaTtb kBuTaumto curHana «BkritodeH J13» no KO «BkniounTby;

OTkniounTb gnarHoctuky npu MY, koraa MY He yepes KOHTponnep;

Onpegenatb coctosiHue geuratens no KB;

OnpegenaTb COCTOSAHUE ABUraTens no nocregHemMy 4OCTOBEPHOMY 3HAYEHUIO;

Mpwn HencnpasHocTb KB cuntaTth, 4TO ABUraTeNb OTKIOYEH.

OPS =130943/130941:

Onpegenenne coctosiHus asuratens no 2 KB;

CurHan «Het nutaHus» 3aBegeH B pyHkumto/CurHan «HeT nutaHusi» He 3aBefeH B
yHKUMIO;

MY yepes dyHKUMIO;

dusnyeckan komaHga «Bknountb» no curHany ONLZ Tonbko B pe3epBe;

3anpeTt oTkntodeHusa gna KoO;

3anpeTt BkntoveHusa ansa KO;

KonuyecTtBo koMaHA ynpasneHus — 2;

He cbpacbiBaTb kOMaHy ynpaBneHusi no nonydeHuto Tpedyemoro coctosHusa M
(Ansa cxem ¢ ABYMSA NOTeHUManbHbIMU KOMaHAAMU ynpaBneHus AaHHbIN 6UT
Bcerga 0);

Mpwn BknoueHnn UM 13 cbpackiBaTb cocTosiHMe «PesepBy;

Mpwn otkntoveHmn UM J13 cOpacbiBaTb cocTosiHMe «Pe3epBy;

Mpu BkntoveHnn M KO «BkntounTtb» cbpackiBaTb cocTosiHUE «PesepBy;

Mpwn otkntoveHnn MM KO «OTkntounTb» cobpackiBaTb COCTOSIHNE «Pe3epBy;
BblgaBatb aybnupytoLlyto komaHay npu SMA,

Paspewntb ycTaHOBKY cocTosiHus «Pe3epB» npwu owmnbke KB;

PaspewnTb ycTaHOBKY cocTossHUS «Pe3epB» npu npusHake «HeT nutaHusy;
Paspewntb kButauuto curdanoB «OTkntoveH J13» n «OTkoYeH aBapuinHbIMn
3awmtammn» no KO «OTKMoUYnTbY;

Paspewntb kButauuto curdana «BkntoveH J13» no KO «Bknountby;

OTknounTb gnarHoctuky npy MY, korga MY He 4Yepes KoHTponnep;
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e OnpenensaTtb coctosHne aBuratens no KB;
o Onpenensatb COCTOSAHME ABUraTens no nocnegHeMy JOCTOBEPHOMY 3HAYEHUIO;
o [lpn HencnpasHocTb KB cuntaTth, 4TO ABUraTeNb OTKIIOYEH.

Onsa cxembl ¢ ABYMSA (MMNYNLCHLIMK)
ynpaenarowmumn KomaHgamm

/l K1

Bkn

U nuTtaHus

OTrn

L nuTaHuA

BeixogHele curHans co weada
ynpaeneHnsa KoHTponnepa

/|

K1.1

U nuTaHma

K2.1

OeycTabwneHoe pene

/ ' Kekn

K3.1

L nuTadusa

Peana sknioyeHns ABWraTens

BAXHO: ansa gaHHon cxembl 06a3aTenbHO HyxHO, 4Tob Time_Out CMD (YcTtaBka
MaKCMMasnbHOro BpemeHn nogadm komargpl) ooina 6onbLue 0.

HeKOTOpre HaCTpOﬁKM Koda OPS 4Onda CXemMbl C ABYMA ynpaBiAaoWMMNA KOMaHOaMn:

e OPS=64:
¢ OnpeneneHne coctosiHua auraTtens no 1 KB;
CurHan «Het nutaHus» He 3aBefeH B OYHKUMIO;
MY He yepes QyHKLMIO;
dunsnyeckasn komaHga «Bknountb» no curHany ONLZ Tonbko B pe3epse;
3anpeT oTKMYeHMs 4159 BCEX KOMAHL;
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3anperT BKIYEeHMs 418 BCEX KOMaHA;

Konuyectso komaHA ynpaBneHus — 2;

He cOpacbiBaTb KOMaHAy ynpaBreHns no nony4veHmto Tpebyemoro coctosHusa M;
Mpw BkntoveHnn UM J13 He cOpacbiBaTb cocTtoaHue «Pe3epBy;

Mpu oTtkntoyeHnn VM J13 He cOpacbiBaTb cocTosaHMe «Pe3epBy;

Mpwn BkntoveHun MM KO «BkntounTb» He cOpacbiBaTb COCTOsIHME «Pe3epBy;
Mpwn otknoveHnn UM KO «OTkntounTb» He cbpackiBaTb COCTOSIHME «PesepBy;
He BbigaBaTb gyonupytowyto komangy npyu SMA;

He paspeluaTb ycTaHOBKY cocTosiHUs «Pe3epB» npu owmnbke KB;

He paspeluaTb yCTaHOBKY COCTOSAAHUS «Pe3epB» npu npusHake «HeT nutaHuay;
He paspeluatb kButaumo curHanos «OTkrtodeH J13» n « OTknioyeH aBapuiHbIMK
sawmtamm» nNo KO «OTKMounTbY;

He paspeluatb kBuTaumo curHana «BkritoueH J13» no KO «BkniounTby;
OTkntounTb anarHoctuky npu MY, koraa MY He yepes KOHTponnep;

OnpepensaTb coctosiHue asuraTtens no KB;

OnpepgenaTb COCTOSAHWE ABUraTens no nocnegHemMy 4OCTOBEPHOMY 3HAYEHUIO;
Mpwn HencnpasHoCTb KB cuntaTth, 4TO gBUraTENb OTKMOYEH.

OPS =262143/262015:

Onpegpenenune coctosiHus asuratens no 2 KB;

CurHan «Het nuTaHunsi» 3aBefeH B PyHKLMIO;

MY uyepes yHKLMIO;

dusnyeckan komaHga «Bknountby» no curHany ONLZ Tonbko B pe3epse;
3anpeT oTkntoyeHusa gna KoO;

3anpeT BkntoyveHunsa ons KO;

KonuyecTtBo KOMaHA ynpaBneHns — 2;

He cbpacbiBaTbh KOMaHAy ynpaBneHus no nosnyyeHunto Tpedyemoro coctoaHusa UM/
cbpacbiBaTb KOMaHAy ynpaBneHus nNo nonyyeHuto Tpedbyemoro coctoannsa UM;
Mpwn BkntoveHun MM J13 cbpackiBaTb cocTosiHue «PesepBy;

Mpwn otknoveHnn UM J13 cOpacbiBaTb cocTosiHME «Pe3epBy;

Mpu BkntoveHnn MM KO «BkntounTtb» cbpacbiBaTb cOCTOsIHNE «Pe3epBy;

Mpwn otknoveHnn MM KO «OTkntounTb» cbpackiBaTb COCTOSIHNE «PesepBy;
BbigaBatb aybnupytoLlyto komaHay npu SMA,

Paspelwuntb ycTaHOBKY cocTosiHMA «Pe3eps» npu owmnbke KB;

Paspeluntb ycTaHOBKY coCTOsiHMSA «Pe3epB» npu npusHake «HeT nutaHus»;
Paspewntb kButauuto curdanoB «OTkntoveH J13» n «OTKYeH aBapunHbIMn
sawutamm» no KO «OTKMIoUYNTbY;

PaspewwnTtb kButauuio curdana «BkntoueH J13» no KO «BknounTtby;

Bkntountb gnarHoctuky npu MY, korga MY He yepes KOHTponnep;
Onpegenatb coctosiHue asuratens no KB;

OnpegenaTe COCTOAHUE ABUraTens no nocnegHemy 4O0CTOBEPHOMY 3HAYEHWMIO;
Mpn HencnpasHocTb KB cunTaTh, YTO ABUraTerib OTKMIOYEH.
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145 BY[O _4,BUD 4

HasHauyeHue
PyHKUMA yNpaBneHns anekTpuduLnpoBaHHbIM ABUraTenem.

OTob6paxeHue
CT: ob[:
; BV 4
e =
(Y1, Y2, Y3, Y4, "qg [} 79) M
Y5, Y6, Y7, Y8, Y9, L19) m
Y10) = BUD_4(X1, l% e m My
X2, X3, X4, X5, X6, % i
X7, X8, X9, X10,
X11, X12, X13, ] [} m s
X14, X15, X186, Il [
X17, X18, X19, ] [}, ] [},
X20, X21, X22, m ]
X23, X24) E A % 5
T
(Y1, Y2, Y3, Y4, m m
Y5, Y6, Y7, Y8, Y9, A [}, M [}
Y10) = BY[_ 4(X1, A m
X2, X3, X4, X5, X6, T m Ml
X7, X8, X9, X10, % %
X11, X12, X13,
X14, X15, X16, m [} % o
X17, X18, X19, .
X20, X21, X22, % LI76]1 % [176]1
X23, X24
)
G [1715]1 T [176]1
NG 16
BxogHble napameTpbl:
X1(LI16), X2 (LI16), X3 (L416), X4(r), X5(n), X6(11), X7(1), X8(m), X9(11), X10(r), X11(n),
X12(n), X13(r), X14(n), X15(m), X16(1), X17(n), X18(r), X19(n), X20(B32), X21(B32),
X22(n1), X23(LI16), X24(L116).
BleOﬂ,Hble napamMeTpbl:
Y1(n), Y2(r), Y3(), Y4(), Y5(), Y6(r), Y7(n), Y8(n1), YO(LI16), Y10(LI16).

JNNoruka pa6oTbl hyHKLMM

[nsa koppekTHon paboTbl PyHKUMM HEOBX0AMMO, YTOObI:

Ha Bxoge X13 u Bbixoge Y5 (KO «PemMoHT») 6Gbina ogHa 1 Ta e nepeMeHHast;

Ha Bxoge X14 u Bbixoge Y6 (KO «Peseps») Obinia ogHa v 1a e nepemeHHas;

Ha Bxoge X15 n Bbixoge Y7 (KO «PaboTtar) 6bina ogHa u 1a e nepemMeHHas;

Ha Bxoge X16 n Bbixoge Y2 (KO «Bkntountb») Obinia ogHa v 1a e nepemeHHas;
Ha Bxoge X17 u Bbixoge Y4 (KO «OTkniountb») Oblfia 0gHa 1 Ta XXe NepeMeHHas;
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e Ha Bxogax X23, X24 u Bbixogax Y9,Y10 (CoctosiHue asuratens) 6binm ogHn u Te xe

nepemMeHHble COOTBETCBEHHO,

Ecnu c6poc curHanusaumm npomcxoaut no komange onepatopa (KO) «Cbpoc curHanmsauumny, To
Ha Bxoge X22 u Bbixoge Y8 (COpoc curHanusaumm) gormkHa 6biTb ogHa U Ta Xe nepemeHHas.
Ecnn cBpoc ocyliecTBnsieTcs No YCrnoBumio, TO BbIXog Y8 MOXET OblTb HE MPMBSA3aAH K MEPEMEHHOMN.

BAXHO. 3HaueHne nepemeHHon "CoctosiHue ppuratena" (Bxod X23,X24 u Bbixog Y9,Y10)
OOJTDKHO XpaHUTBCA MEXAy LUKNaMm KoHTpornepa.

an/IOpMTeT BXOAHbIX KOMaHA ynpaBlieHns

Ans kKoMaHAd, uMeKLWwuX OAMHAKOBbLIN NPUOPUTET, KOMaHAa Ha OTKMYeHWEe uMeeT

npevMyLLecTBo (Hanpumep, npu ogHoepemeHHon nogade komaHg KO_ON n KO_OFF 6byaert

BbinoNHATbCA KO_OFF).

1. SMA (gBuratenb aBapuMHO OTKITHOYEH) — HAaMBbLICLLMI NPUOPUTET.

2. OFFLZ (OtkntoumnTb J13) 1 ONLZ (BkntounTts J13).

3. MU_OFF (Otkntountb MY) 1 MU_ON (Bkntountb MY).

4. KO_OFF (Otkntountb komaHgon onepatopa) u KO_ON (BknwouuTb KomaHOown
onepartopa).

BAXHO. Bce komaHAbl Ha BKIOYEHWE WFHOPUMPYIOTCA MPUM HanmMuuu npusHaka «Het
NUTaHUA.

BAXHO. KO «BkntounTtb» UrHOpUpyeTcs Npu Hanmyuum npusHaka «HeuncnpasHocTb KB».

BxogHble napameTpbi:

X1 — Homep. MNMopsgkoBbin Homep dyHkummn (oT 1 go 20000). HeobsasaTenbHbI BXxog, (ecnu
BXOZ He NpuBsi3aH ABHO, TO HOMep ByaeT noacTaBneH aBTOMaTUYECKN).
X2 — OPS_1. OnucaHvie npy3HakoB HaCTPOMKU:
0°" 6uT OPS_1 — ykasbiBaeT cnocob onpeaeneHnst COCTOSHUA ABUraTens no 2 KOHUEBbIM
Bolkntovatensm (KB) nnm no 1 KB 1 o6paboTky Bxoga X7 «[Buratenb BKAOYEH» U
Bxoga X8 «[lsuraTtenb OTKIOYEHY.

Mpn eaMHNYHOM 3Ha4YeHUn 6muTa obpabaTtbiBatoTcs 06a Bxo4a U COCTOsIHME
asuratens «BknroueH/OTkNOYEHY onpeaenseTcs No 2 KOHUEBbLIM BbIKITHOYATENSAM.

Mpn HyneBoMm 3HayeHUM BuTa obpabaTtbiBaeTcs ToNbko Bxod X7 «[suratens
BKIMOYEH» N COCTOSIHWE ABUraTena onpenensieTcst TofbKo No COCTOSIHUIO AaHHOro
Bxoga. [Mpn aTom 3HaveHne Bxoda X8 urHopupyetcs.

1"" 6uT OPS_1 — yKkasbiBaeT cnocob hopMMpoBaH/st NPU3HAKOB «HeT nuTaHns» 1
«HewncnpasHocTb KB» 1 06paboTtky Bxoga X9 «HeT nutaHusa».
BAXHO. Mpu dopmnpoaHmm npusHakoB «HeT nutaHua» n «HemncnpasHocTb KB»
yuynTbIBalOTCA 3Ha4YeHns 2°° u 17°° 6ura OPS 1 Bxoaa X4 «Pexum «MY».

Mpy eanHNYHOM 3HayeHun buta Bxog X9 «HeT nutaHua» obpabaTbiBaeTcs
dyHKUMEN 1 NPU3HaK «HeT nuTaHusay» paBeH curHany «Het nutaHus». MNpu atom
npusHak «HeucnpasHocTb KB» hopmupyeTcs, ecnm saHavyeHne BxoaoB X7
«[Buratenb Bko4veH» U X8 «[lBuratenb OTKIIHOYEHY» PaBHbI.

BAXHO. ®opmuposaHve npusHaka «HevicnpasHocTb KB» ocyliecTenaercs, ecnm
0°" euT OPS paBeH 1, nHaye npusHak «HeuncnpaBHocTb KB» He BbicTaBnseTcs.
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Mpn HyneBoMm 3HadeHUn 6uta Bxog X9 «HeT nutaHusa» nrHopmpyeTcsa 1 Nnpu3Hak
«HeT nutaHms» onpegenseTcs No COCTOSAHUIO BXxoAoB X7 «[Buratenb BKIKOYEH» N X8
«[BuraTens oTknioveH» (ecnu oba Bxoaa pasHbl 0, MHaye He popmupyeTcs).
BAXHO. ®opmupoBaHne npusHaka «HeT nutaHus» ocywiectensieTcs, ecnu 0% euT
OPS paBeH 1, nHaye npusHak «HeT nuTaHna» He bopMmupyeTcs.

BAXHO. ®opmuposaHve npusHaka «HevcnpasHocTb KB» ocyliecTenaeTcs, ecnm
0°" 6uT OPS paBeH 1 (3HayeHue BxoaoB X7 «[suraTenb BKMOYEH» U X8 «[lBuratens
OTKMtoYeH» paBHbl 1), nHaye npuaHak «HeuncnpaBHocTb KB» He BbicTaBnsieTcs.

2°" 6uT OPS_1 — yKkasbiBaeT cnocob (popMMpoBaHWsi NPU3HAKOB «HeT NUTaHus» 1
«HewuncnpasHocTb KB» 1 peakuuio pyHKLMM HA COBMECTHOE NOSIBNEHMNE €OUHNYHbBIX
3HayeHun Ha Bxoaax X4 «Pexum «MY» n X5 «MY «Bknounte» nnu exogax X4
«Pexum «MY» n X6 «MY «OTKNIOUYNTbY.

BAXHO. Mpun dopmmnpoBaHmm npusHakoB «HeT nutaHua» n «HemncnpasHocTb KB»
yynTbiBaeTcs 3HadeHune 1°° 6uta OPS_1.

Mpy eAMHNYHOM 3Ha4YeHUn 6uTa ynpaeneHue npu MY (Bxog X4 paseH 1)
ocyuiecTBnsieTca Yyepes pyHKuuno n obpabatbiBatoTca Bxoabl X6 «MY «Bknountb» n
X7 «MY «OTKntounTb». MNpn aTOM, NPOXOXKAEHME YNPABAAOLLNX KOMaHL OT
onepartopa 6noknpyetcs (urHopupytotcst Bxogbl X15 «KO Bkntounte» n X16 «KO
OTKNOYNTLY).

BAXHO. Mpn noctynneHuu curiana MY (Bxog X5) cdumanyeckme koMaHapl,
BblAaBaemble U3 PyHKUMM 1 3anyLLeHHble 40 NosiBrneHns curHana MY, octatotcsa Ao
NCTEeYEHNA BpEMEHU Bblgaun BbIXOOHbIX KOMaHA (Bxoa X21) u TONbKo NO 3aBepLleHnn
BCEX yrnpaBndaoLLnX BO3AeNCTBUN BbiCTaBnAeTca npusHak MY. Nocne BbicTaBneHus
npu3Haka MY coctosiHue aBuratens MmeHsetTcs Ha «PaboTay.

Mpy HyneBoMm 3HaveHUn Guta ynpasneHue npn MY ocyliecTenseTca NOM1MMO
KOoHTponnepa. Npu aTom, Npu NOSIBEHUUN €ANHNYHOIO 3HadYeHns Ha Bxoge X5 «MY
«Bknounte» unu X6 «MY «OTknouMTb» ynpaBnsaoLlLee BO3AENCTBUE U3 PYHKUUN He
Bbl4aeTcs, a 3anyckaeTcsa KOHTPOSb 3a BbINOSIHEHMEM KOMaHAb!. [Mpn Hannymm
curHana MY (Bxoa X4 paBeH 1) NnpoxoxaeHve ynpaBnsaoLwmx Komana oT onepatopa
6nokupyetcs (MrHopupytotcs Bxoabl X15 «KO Bkntountb» 1 X16 «KO OTknounTb»).
Taioke npu Hanuuaum curdana MY He npoussoauTcs hopMUpoBaHME NpPU3HaKa
«HeuncnpasHocTb KB». ®opMmnpoBaHve npusHaka «HeT nutaHusa» 3aBUCUT OT

1°" 6uTta OPS: ecnv oH paBeH 1, To npu3Hak «HeT nuTaHua» paBeH curHany «Het
nUTaHUA», MHave He opmMupyeTcs.

BAXHO. Mpu noctynneHun curHana MY (Bxog X4) domamdeckmne KomaHgbl,
BblAaBaemble U3 PyHKUMM 1 3anyLieHHble no KO go nosisneHus curHana MY,
cbpacbiBatoTca 1 BbicTaBnseTcs npusHak MY. Nocne BbicTaBneHns npusHaka MY
COCTOsIHWE ABuraTens meHsetcs Ha «PaboTtar.

3" 6uT OPS_1 — yKkasbiBaeT cnocob hopMMPOBaHIS BLIXOOHOTO (PU13NYECKOro curHana
Ha BkrtoveHne M npu BO3HUKHOBEHUM cUrHana «BknounTtb J13».

Mpy eAMHNYHOM 3HaYeHUM BUTa U3 PYHKLMN BbI4AETCA BbIXOAHOM hU3NYECKNIA
CurHarsn Ha BKIHoYeHue Npy NoCcTynneHMn curHana «Bknountb J13» Tonbko ecnv
asuratens B COCTOSAHUKN «PesepB».

MNpwn HyneBoMm 3HayeHUn Buta Npu NOCTynneHnn curHana «Bknounts J13» 13
PYHKLMM BblOaeTCH BbIXOAHOW (PU3NYECKUIA CUTHaM Ha BKMOYeHWe ABuraTens.
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4" 6uT OPS_1 — ykasbiBaeT crnocob (hopM1pOBaHUS BbIXOAHOMO PU3MYECKOrO curHana
Ha oTknodeHre MIM npu ogHOBpEMEHHOM BO3HMKHOBEHUN CUrHanoB « OTKNIOYUTb
J13» (Bxog X11) unun «KO OTkntountb» (BXo4 X16) M curHana «3anpeT OTKNIOYEHNSI»
(Bxog X18).

MNpv eAMHUYHOM 3HaYeHUn BuTa Npy NOCTYNNEeHNM curHana «3anpeT OTKIMYEHNS»
6nokmpyeTca Tonbko Bxog X17 «KO OTKNounTbY.

MNpv HyneBoMm 3HaveHun GrTa Npy NOCTYNNEHU cUrHana «3anpeT OTKIOYEHNS»
6nokupytotca Bxog X17 «KO OTkmounTtb» 1 Bxog X12 «OTknountb J13».

5" 6uT OPS_1 — yKkasbiBaeT cnocob (hopM1pOBaHMSA BbIXOAHOTO (OM3NYECKOro cUrHana
Ha BknoyeHne M npu Bo3HUKHOBEHMM curHanoB «Bknountb J13» (Bxoa X11) unu
«KO Bkntountb» (Bxog X16) n curHana «3anpeT BkroveHus» (Bxoq X18).

MNpn eAMHUYHOM 3Ha4YeHUn BuTa NpU NOCTYNNEHNN curHana «3anpeT BKIIOYEHNS»
6rokmpyeTca Tonbko Bxog X16 «KO Bknountby.

Mpn HyneBOoM 3HayeHUM GUTa NpM NOCTYNNIEHUN cUrHana «3anpeT BKIHYEHMA»
6nokupytotcsa Bxoa X16 «KO Bkntounte» n Bxoa X11 «Bkntountb J13».

6°" 6uT OPS_1 — yKkasbiBaeT crnocob (hopMMPOBaHNSA BLIXOAHbLIX PU3NYECKVX CUTHAMOB
Ha BKtoveHne n oTkrtodeHne VIM (Bobixog X1 «dusmnyeckas komaHga Bknountb» u
Bbixoa 3 «®usmyeckas komaHga OTKAOUNTBY).

Mpy eAMHNYHOM 3HaYeHUM BMTa MCNONBL3YIOTCA ABA CUrHana ynpasneHus (Boixoa X1
«Pusnyeckas komaHga BknounTtb» 1 BbIxoa X3 «Pusnyeckas komaHga OTKIIHOUNTBY).

Mpn HyneBoMm 3HayeHun 6uTa Bbixog X3 «Puanveckaa komaHga OTKIHOUNUTLY
urHopupyetcs (Bcerga paseH 0), a Bbixog X1 «Pusnyeckas komaHga BrnounTtb»
MeHsieT cMblicn: 1 — Bkntountb, 0 — OTKNOYNTD.

7°" 6uT OPS_1 — yKasbiBaeT crnocob (hopMMPOBaHNSA BLIXOAHbLIX (PU3NYECKVX CUTHAMOB
Ha BKMOYEHME 1 OTKITIOYEeHUe ABUraTens npu nonyyeHun sagaHHoro coctoaHnsa M.

MNpn eAMHUYHOM 3HaYeHUn Buta prsndeckui curHan cbpacbiBaeTcs B HOMb Kak
Tonbko M nepeniget B TpebyeMoe cocTosiHne. OTO cnpaBeannBo TOMbKO ANs
NUMMNYIbCHBIX KOMaHA yrpaBneHus.

BAXHO. Ycnosrem oopMnpoBaHUSA MMMNyNIbCHOrO BbIXOAHOrO (hN3NYECKOro curHana
ynpaBneHusi sBnsieTcs noctaHoBka 6°°° 6uta OPS B 1 (2 koMaHabl ynpaBneHust) 1
Bpems BbIxoga domaundeckoro curHana Time_Out_ CMD>0.

Mpn HyneBOoM 3HayeHUM GuTa hmsmdeckmin curHan cbpocmTcst B HOMb TOMNBKO MO
NCTeYEHUN BpeEMEHM Bblgaun omandeckoro curHana (Bxog X21 «YcraBka BpeMeHun
Bbl4aun ynpasnsioWmMx KOMaHg»).

BAXHO. Bre 3aBucumocTyt ot coctosHus 7°° 6uta OPS_1, ecnu Bxoa X21 «YcTaBka
BPEMEHW Bblaayn ynpaensoLmx komaHa» paseH 0 unu 6° 6ut OPS_1 paseH 0, To
dmsmnyeckune curHansl He cbpacbiBaroTCs!

8°" 6uT OPS_1 — yKkasbiBaeT crnocob (popMUPOBaHUS COCTOSIHWS «Peseps» npu
nosiBrNieHnn curHana «Bknountb J13».
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Mpn eAMHNYHOM 3Ha4YeHUN GuTa Npu BKNOYeHUN asuratens J13 cbpackiBaeTcs
cocTosiHne «PesepB» 1 BbicTaBnsieTcs cocTosiHne «PaboTa.

Mpn HyneBoMm 3HadeHUn GuTa Npu BKtoYeHUn geuratens J13 cocTosHme gBuraTtens
OCTaeTCs HEU3MEHHbIM.

9*" 6uT OPS_1 — yka3sblBaeT cnocob hopMuUpoBaHUs COCTOSHUSA «Pe3epBy» npu
noasneHun curHana «OTkno4YnTb J13».

Mpy eAMHNYHOM 3Ha4YeHUN G1Ta Npu oTKNYeHUN asuratens J13 cbpackiBaeTcs
coctosiHne «Pe3epB» 1 BbICTaBnsieTcs coctosHne «PaboTay.

I'IpM HyJnieBOM 3Ha4YeHUn outa npu OTKINK4YEeHNN ABuraTend J13 cocTosiHne gpuratens
ocTaeTcd Hen3MeHHbIM.

10" 6uT OPS_1 — yKkasbiBaeT crnocob hopMMpoBaHust COCTosIHUS «Pe3epBy npu
nossneHnn «KO BKNIoUnTb».

I'IpM eANHUYHOM 3Ha4YeHun buta npwn BKINKOYEHUN ABUraTesia no KO C6paCbIBaeTCF|
COCTOAHKE «Pe3epB» N BbICTaBNSETCA COCTOsIHME «PaboTan.

MNpy HyneBoMm 3HayeHun GuTa npu BkNoYeHUn aeuratens no KO cocTtosiHme
ABUraTens ocTaeTcs HeU3MEHHbIM.

11" 6uT OPS_1 — ykasbiBaeT cnocob hopMMpoBaHist COCTosIHUS «Pe3epBy npu
nosierneHnn «KO OTKNIOUNTBY.

Mpy eaAMHNYHOM 3Ha4YeHUn 6mTa npu oTkNYeHnn asuratens no KO cbpackiBaeTcs
cocTosiHne «PesepB» n BbicTaBnsieTcs cocTosiHne «PaboTa.

Mpn HyneBoM 3HayeHuUn BuTa Npu oTkNoYeHun asuratensa no KO coctosiHue
ABuratens ocraeTcsi HeU3MEHHbIM.

12" 6uT OPS_1 — yka3sblBaeT crnocob hopMUPOBaHUS BbIXOAHOTO (PU3NYECKOro curHana
Ha oTKMno4YeHne MM npu nosiBneHnn curHana «[puratens aBapuiiHO OTKIIOYEH Y.

Mpy eAMHUYHOM 3HaYeHUn OmTa NP BO3HUKHOBEHMM CUrHana «[suraTenb
aBapuWIHO OTKMOYEH» U3 PYHKUMK ByaeT BblgaHa Ayonvpytowas komaHga Ha
oTkntoyeHne M.

Mpn HyneBOM 3HayeHUM BuTa AybGnmpyowas koMaHaa Ha oTkodeHe VM npu
HanuuumM curHana [ipuratenb aBapuMmHO OTKIMOYEH» He BblAaeTcs.

BAXHO. BHe 3aBrcuMMOCTM OT cocTosiHuA 12°™ 6uta OPS npon3BoanTcsa KOHTPOrb 3a
OTKMYeHMeM apuraTens. Ecnv no ncteyeHnn BpeMeHN KOHTPONSA CMeHbl COCTOSIHUS
(Bxog X19 «YcTaBka BpEMEHMU KOHTPOSISi CMEHbI COCTOSAHUA» ) ABUraTenb He
OTKIMIOYMIICS, BbICTABNAETCA NPU3HaK «[1pocpoYeHo Bpemst Ha OTKMoYeHne oT
SMA»,

13" 6uT OPS_1 — ykasbiBaeT crnocob hopMMpoBaHust cocTosiHne «Pesepe» npu
HanuMuun npusHaka «HewncnpasHocTb KB».
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Mpn eaAMHUYHOM 3HaYeHUM BuTa Npy HanMuMm npusHaka «HeucnpasHocTb KB»
paspeluaeTcsa CMeHa CoCTosIHMA aBuratens Ha «Peseps» no «KO Pesepe» (Bxog
X14).

MNpy HyneBoM 3Ha4eHWUM GuTa Npy HanM4Mn NpusHaka «HevcnpaBHocTb KB» cmeHa
COCTOSIHMA ABUraTens Ha «Pe3epB» He BO3MOXHa.

14" 6uT OPS_1 — yKka3biBaeT crnocob hopMMpoBaHUsA COCTosIHUE «Pe3epB» npw
HanuuMn npusHaka «HeT nuTaHus».

Mpn eaAMHUYHOM 3HaYeHUM BuTa NPy HanMuYUM Npu3sHaka «HeT NUTaHuA»
paspeluaeTca CMeHa CocTosiHUA aBuratens Ha «Peseps» no «KO Pesep» (Bxoa
X14).

MNpy HyneBOM 3Ha4yeHuUM GuUTa Npy HaNMYMK NpPU3HaKa «HeT NMTaHusS» cMeHa
COCTOsIHUA ABuratens Ha «Pe3epB» He BO3MOXHaA.

15" 6uT OPS_1 — yKkasbiBaeT crnocob c6poca (keutauuu) npusHakoB «OTknoueH N13» 1
«OTkntoyeH SMA (aBapuiHbIMK 3awwmTamm)» no «KO OTKUNTb».

MNpy eAMHUYHOM 3Ha4YeHUn BuTa paspeluaeTcs KBuTaums npusHakoB «OTKNHOYEH
J13» n «OT1knoveH SMA (aBapuiHbiMu 3awwmntamm)» no «KO OTknounTe» (BXog X17).
Mpun 3TOM NOBTOPHasA KOMaHAa Ha OTKMNOYEHWe asuraTensi 3 yHKUMM He BblaaeTcs.

Mpn HyneBoMm 3HayeHnn 6uTa KBuTauna npusHakoB «OTkMoYeH J13» n «OTknoYeH
SMA (aBapuiiHbiMUK 3aLimMTaMm)» BO3MOXHa No curHany «C6poc curHannsaumm»
(Bx04 X22) nnu npu BblAayn KOMaHAe Ha BKITHOYEHME.

X3 — OPS_2. OnncaHune npn3HaKoB HACTPOMKU:

%% 6uT OPS_2 — yka3biBaeT crnocob KBuUTaLmMW npuaHaka «BkrioveH N13» no «KO
Bkniountby.

Mpn eAMHNYHOM 3Ha4YeHUN GMTa paspellaeTcs KBUTaumsl npusHaka «BkroveH J13»
«KO Bknitountb» (Bxog X16). MNpn aTOM, NOBTOPHaA KOMaHAa Ha BKIOYEHWe
asuratens n3 oyHKLUn He BblgaeTcs.

Mpn HyneBoM 3HayeHUn BuTa KBUTaAUMNSA NpU3Haka «BkrtoyeH J13» Bo3aMoXHa no
curHany «C6poc curHanusauuny (Bxog X22) nnv npu Bolgade kKoMaHabl Ha
OTKITIOYEHME.

1"" 6uT OPS_2 — yKkasbiBaeT crnocob hopMMpoBaHs NPU3HAKOB «HeT nuTaHns» 1
«HewncnpasHocTb KB».

Mpn eANHNYHOM 3HaYeHUN GMTa HOPMMPOBaAHME NPUIHAKOB «HET NUTaHUA» K
«HeuncnpasHocTb KB» ocyluectensieTcs Bcerga (BHe 3aBUCUMOCTU OT COCTOSIHUS
Bxoga X5 (Pexum MY) n 2°° 6ura OPS_1).

MNpwn HyneBoM 3Ha4YeHUn Buta PopmMmpoBaHNe NPU3HaKoB «HeT NuTaHuA» 1
«HencnpasHocTb KB» ocyLuecTBnsieTcs Kak ykasaHo BhiLUE.

25" 3" 4" 6uT OPS_2 — yKa3biBaloT crnocob dhopM1poBaHUs NPU3HakoB «[lsuraterns
BKIIOYEHY 1 «[lBUraTenb OTKMIOYEHY.
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Mpy HyneBom 3HayeHun 2°° 6uta OPS_2 hopMupoBaHne NpusHakoB «[lBuraTenb
BKITHOYEH» 1 «[lBUratenb OTKIMOYEH» OCYyLLEeCTBNsAeTca no coctosiHuio KB. B cniyyae,
ecnu no 3Ha4veHunto KB Henb3st 4ocToBEpHO ChopMMpOBaTb NPU3HaKKU «/[lBuratenb
BKIHOYEH» U «[Buratenb OTKMOYEH», TO UX 3HAaYeHUs cobpacbiBatoTCA B HOMb. [pu
3TOM, 3Ha4eHue 3°° n 4°° 6uta OPS_2 urHopupytoTcs.

Mpn eAMHNYHOM 3HauyeHUn 2°° GuTa OPS_2 npusHaku «[Buratenb BKITHOYEHY U
«[BuraTenb oTKMHOYEH» hopMUpytoTCS B 3aBUcMMOCTM oT 3°7° 6uta OPS.

Mpy HyneBom 3HayeHun 3°° 6uta OPS_2 hopMupoBaHne npusHakoB «[leBuraTens
BKIOYEH» U «[lBUraTenb OTKMHOYEH» OcyLLecTBnseTcs no coctosHuio KB. B cnyyae,
ecnu no 3HayeHuto KB Henb3s 4OCTOBEPHO chopMmnpoBaTh NPU3HaKK «[Buratenb
BKMOYEH» U «[lBUratenb OTKIOYEH», TO OHM OCTaloTCS paBHbIMU NocneaHeMy
AOCTOBEPHOMY cocTosiHMto. Mpu aTom, 3Ha4veHne 20°™ 6uta OPS_2 nrHopupyeTcsi.

MNpy eAMHUYHOM 3Ha4YeHun 3°7° 6uta OPS_2 npusHaku «[lBuraTenb BKITHOYEH» U
«[BuraTenb OTKMHOYEH» (DOPMUPYIOTCA B 3aBUCMMOCTM OT 4°7° 6uta OPS_2.

Mpy HyneBom 3HayeHun 4°° 6uta OPS_2 chopMupoBaHne npusHakoB «[lsuraTtens
BKMOYEH» U «[lBUratenb OTKIOYeH» ocyllecTBnseTcsa no coctosHuio KB. B criyyae,
ecnuv no 3HadyeHuto KB Henb3s 40CTOBEPHO CHOPMMPOBATL NPU3HAKKU «[Buratenb
BKITHOYEH» U «[lBUraTenb OTKIHOYEH», TO CYMTAETCA, YTO ABUraTemb OTKITHOYEH.

MNpy eAMHUYHOM 3Ha4YeHun 4°° 6uta OPS_2 hopmmupoBaHne NpU3HaKoB
«[Buratens BkNoYeH» U «[iBuratens OTKNIOYEH» OCYLLECTBNAETCH No COCTOoAHMIO KB.
B cnyuvae, ecnn no 3HayeHuto KB Henb3st 4OCTOBEPHO ChopMMpOBaTb NPUIHAKU
«[BuraTesnb BKMOYEH» U «[BUraTernb OTKNIOYEH», TO CHATAETCH, YTO ABUraTerb
BKITHOYEH.

BAXHO. Henb3s goctoBepHo cchopMmpoBaTbh NPU3HAKKU «[lBuratenb BKIOYEH» U
«[lBuraternb OTKMKOYEH» B TOM Cry4ae, ecnv yHKuuen obpabaTbiBaloTcs 3Ha4eHNs
oT o6oux KB (0°" 6uT OPS_2 paBeH 1) n 3HaueHusi Bxoaos X7 «[Buratenb BKIOYEHY
n X8 «[suratenb oTKNOYEH» paBHbl 0 unu 1.

X4 - OBuratens aBapunHo oTknoYeH. CurHan «[suratens aBapuiiHo oTknodeH» (SMA).
Peakuus pyHKUMM Ha STOT curHan onpegeneHa s 12°" éute OPS_1;

X5 — MY. Pexnm «MecTtHoe ynpasneHne» (Rg_MU). MNpu egmHmnyHoM 3HadeHnn Rg_ MU
urHopupytotes KO. MNpu Rg_MU = 1 6yayT npuHATbI B 06paboTKy BXO4
X6 «MY «Bkntountb» 1 Bxog X7 «MY «Otkniountb». Cnocob o6paboTku
onpegensiet 2°" 6ut OPS_1;

X6 - MY "Bknountb". KomaHaa «Bkntounte» npyu mectHom ynpasneHun (MU_ON);

X7 - MY "OtkntounTb". Komanga «OTknounTb» npyu mectHom ynpasneHun (MU_OFF);

X8 - Buratenb BKMrYeH. [1suratens BkitoveH (On). Micnonb3ayeTcsi COBMECTHO C
napameTtpom Off ons ngeHTndmkauun coctoaHma asuratens. Peakums
yHKUMM Ha 3TOT curHan onpegeneHa B 0° 6ute OPS_1;

X9 - Buratenb oTKno4eH. [euratens otkntodeH (Off). Mcnonb3yeTcs cOBMECTHO C
napameTtpom On gns naeHTudmkauumn coctoaHmsa asuratens. Peakums
yHKUMM Ha 3TOT curHan onpegeneHa B 0° 6ute OPS_1;

X10 - HeT nutaumsa. HeT nutaHus. Peakumst yHKUMM Ha 3TOT curHan onpegeneHa B 1° 6ure
OPS_1;

X11 - Bknountb J13. Brntountb norndeckon 3agadven (ONLZ). Ha gaHHbI BXO4 MoryT
nogaBaTbCs KOMaHAbl anropuTMUYECKOro ynpasneHus (ecnun gsuraTens
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HaJo BKNOYaTb Yepes onpegerieHHoe Bpems), kKomaHaa «Bknounte no
ABP» 1 komaHabl BKNHOYEHNA gsuratens no 6noknpoBkam u salumtam;

X12 - OtknrounTb J13 . OTKNOUMTL Normdeckon 3agaden (OFFLZ). Ha gaHHbIn BXog MoryT
nogaBaTbCA KOMaHAbl anropuTMMUYECKOro yrnpasneHus (ecnu gsuraternb
Ha4Oo OTKIYaTb Yepes onpeneneHHoe BpeMst), U KOMaHLbl OTKHYEHNS
asuratens no 6nNoknMpoBkam n 3alumtam;

X13 - KO "PemoHT". KoMaHga onepatopa «PeMoHT». YcTaHaBnmMBaeT COCTOsIHME ABUraTens
«PeMOHT»;

BAXHO. Npu yctaHoBke cocTosHns «PemoHT» BCE ynpasnstowme KomaHabl U3 yHKLUM
BGnokupytoTcs.

X14 - KO "Pe3epB". KomaHga onepaTopa «Pe3epB». YcTaHaBNMBaeT COCTOSIHME ABUraTens
«Pe3epB» Cc yyeToM 3HaveHui 13°° n 14°™° 6utos OPS_1;

X15 - KO "PaboTa". KomaHga onepatopa «PaboTa». YcTaHaBnNMBaeT COCTOSIHUE ABUraTens
«PaboTtav;

BAXHO. CmeHa cocTosiHUIM gBuratens onepaTtopomM BO3MOXHA TOMbKO NOCHe 3aBepLleHns
BCeX ynpaBngoLwmx sBo3genctanm Ha VM.

X16 - KO "BkntounTtb". KomaHga onepatopa «Bknounte» (KO_ON);

X17 - KO "OtknrounTb". KomaHga onepatopa «OTkntounTtb» (KO_OFF);

X18 - 3anpeT BKnoUYeHus. [pusHak 3anpeTa BkNoYeHusa apuratens. Peakumsa yHKLmMm Ha
3TOT curHan onpegeneHa B 5° 6ute OPS_1;

X19 - 3anpet oTkno4veHus. [pusHak 3anpeTta OTKYeHus gsuratens. Peakumnsa yHKUUKM Ha
3TOT curHan onpeneneHa B 4° 6ute OPS_1;

X20 - 3apepKKa Ha UMeHEeHUe COCTOAHUSA. YCTaBKka MakCUMarbHOro BpEMEHU Ha
n3MeHeHune coctoaHua asuratens (Time_Wait).

BAXHO. 3HauveHune yctaBkm Time_Wait gormkHo 6b1Tb 6onblue 0, nHade byget cumtathes,
4YTO cMeHa cocTosiHMI KB npomncxogntT MrHOBEHHO (B TEYEHME O4HOrO
LMKNa KoHTponnepa);

X21 - ANUTenbHOCTb BblAa4u KOMaHA. YCTaBka BPpEMEHMN Bbl4auun yNpaBnsoWmMx KOMaHa
(Time_Out_CMD).

BAXHO. Ecnu yctaska Time_Out_CMD pasHa 0, To Bbixoabl Y1 «®usnyeckasi komaHga
Bkntountb» 1 Y3 «dusmdyeckas komanga OTKIOUNTBY
NOTEHUWAIbHbIE, ecnu 6onblwe 0 — UMMYJIbCHbIE ¢ BpemeHeM
nmnynbca, pasHbiM Time_Out_CMD.

BAXHO. 3HauyeHune yctaBkn Time_Out_CMD He JOmKHO NpeBbIWaTh 3HAa4YeHMEe YCTaBKu
Time_Wait. B cnyyae, ecnu Time_Out_CMD > Time_Wait u 6yget
NPeBbILLEHO BpeMs Ha naMeHeHue coctosiHus VIM, BbIXogHbIE KOMaHAb!
cbpocsartcs go uctedeHusa Time_Out_CMD;

X22 - Copoc curHanusaummn. Copoc curHanmsauun. Npm eAUHNYHOM 3HaYeHUN BXoaa
cbpacbiBaloTCS NPU3HAKM HEBLINMOJTHEHUS KOMaHA, U MPU3HaKK
HEeCaHKLMOHNPOBAHHOIO BKIMOYEHUSA/OTKNIOYEHUS (Hanpumvep,
npeBbIEHO Bpems BKoYeHMs J13, NpeBLILLEHO BPEMS OTKIIOYEHUS NPK
MY, pBuratenb HECAHKLMOHNPOBAHHO BKITHOUUIICS);

X23 - CocTtosinue aBurarens. CocrosHue asuratens (Statusim 1).

0°" 6uT Statuslm 1 — coctogHMe «PeMoHT». CocTogHNe «PEMOHT» MOXET BbICTaBUTb
TONbKO onepaTop KomaHaon «PeMoHT» npu ycrosumn, 4To IM oTKMoYeH, HET KOMaHA
onepaTopa nepesofa B cocTosiHue «Pe3epB» unm «Pabota» n HET HM ogHOM
ynpasnsitoLen KomaHabl.

14-34 OYHKIIUN OBINIECUCTEMHBIE



KPYron BUBIIMOTEKA ®@YHKLMUN

1*" 6uT Statuslm 1 — cocTosiHme «Pe3ep». CocTosiHMe «Pe3epB» MOXET BbICTaBUTb
TONbKO onepaTop KoMaHaow «Pe3epB» Npu ycrnoBun, 4to VMIM OTKINIOYEH, HET KOMaHA
onepaTtopa nepeBofa B cocTosiHne «PeMoHT» unu «Pabota» 1 HeT HU ogHOWN
ynpasnsioLLen KoMaHabl, a Takke ecnu HeT owmnbku KB unn paspetlueH nepesos B
cocTosiHne «Pe3epB» npu Hanuymum owmnbkm KB (13" 6ut OPS_1 paBeH 1) 1 HeT
npusHaka «HeTt nuTaHua» unu paspeLueH nepesos B cocTosiHne «Pesepsy npu
Hanuuumn npusHaka «Het nutanusa» (14" 6ut OPS_1 paBseH 1).

2°" 6uT Statuslm 1 — cocTosiHve «PaBoTay.

3" 6uT Statusim 1 — 3anyueH npouecc oTknodeHns MM aBapunHbiMu 3awmutamm M.
[aHHbI 6GUT BICTaBNSAETCA B 1, €CNK BbINOSIHAETCH KOHTPOMb OTKITHOYEHNS Nnn
BblgaeTcsa oybnupytowasi komaHga Ha OTKMYEHME NPU HanMyYun curHana
«[Buratens aBapuinHo oTknoveH» (SMA).

4" 6uT Statusim 1 — 3anyLeH npouecc oTkmoueHnst VIM KOMaHZOoN MECTHOTO
ynpasneHuns (MU_OFF). JaHHbIn 6UT BbicTaBnsieTcs B 1, eCriv BbINOMHAETCS
oTkntoyeHne MM no komaHge MY «OTKnOYNTbY.

5*" 6uT Statusim 1 — 3anyLieH npouecc BkNYeHUs MM KoMaHAoit MECTHOO
ynpaeneHna (MU_ON). [laHHbIn 6GUT BbICTaBnsieTCcA B 1, €Cnu BbINOSHSAETCA
BKntoveHune MM no komaHae MY «Bknountby.

6°" 6uT Statusim 1 — 3anyLieH npouecc oTkntoyeHna UM norndeckon 3agadven (OFFLZ).
JaHHbI 6UT BbicTaBnseTcs B 1, ecnu BbinonHAeTcsa oTkntoyeHne MM no komaHge
«OTKNOYUNTBL J13».

7°" 6uT Statusim 1 — 3anyLieH npouecc BkntoveHnsa UM norndeckon 3agaden (ONLZ).
JaHHbIn 6UT BbICTaBnseTcs B 1, ecnn BbINONHAETCA BkNtoyYeHne VIM no komaHae
«BknounTb J13».

8°" 6uT Statuslm 1 — 3anyLweH npoLiecc oTknMo4eHns IM komaHaoii onepatopa
(KO_OFF). laHHbI 61T BbICTaBnseTca B 1, ecnv BbinonHAeTcs oTkntoveHne VMIM no
«KO OTknounTb».

9*" 6uT Statuslm 1 — 3anyLieH npouecc BkoyeHus IM komaHaoit onepatopa (KO_ON).
[aHHbI BUT BbICcTaBNAeTCA B 1, ecnu BbinonHaeTcs BknoveHe MM no «KO
BkntounTb».

10" 6uT Statuslm 1 — npusHak «HeT nuTaHUs».
11" 6mT Statuslm 1 — npusHak «HencnpaBHocTb KB».

12" 6uT Statuslm 1 — coxpaHeHHbIi curHan — OTKIIoYeHNe aBapUNHLIMM 3aLLUTaMK
WM. daHHbI 61T BeicTaBnsieTcs B 1, ecnmn NnponsoLwno otknoveHmne MM npm Hanuumm
curHana «[suratens aBapuinHo oTkntoveH» (SMA) (BHe 3aBMCMMOCTM, BblgaBanach
nv gyénupyioLias kKoManaa Unu BbINOMHANCS TONbKO KOHTPOMb OTKMOYEHUS).

13" guT Statusim 1 — COXpaHeHHbIN curHan — OTknovyeHne MM KomaHaom MeCTHOro
ynpasnenus. [laHHbii 6UT BbiCcTaBnseTca B 1, ecrnv npomnsoLwno oTkntoyeHe MM no
komange MU_OFF.
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14" 6uT Statusim 1 — COXpaHeHHbI curHan — BkrtoyeHne MIM komaHgon MecTHOro
ynpasneHus. [aHHbli 6UT BeicTaBnsieTcs B 1, ecnm nponsoLuno BkrtodeHne VIM no
komaHae MU_ON.

15" 6uT Statusim 1 — coxpaHeHHbIi curian — OTknoueHne VM komaraon N3. [JaHHbIi
ouT BbICTaBnsieTcs B 1, ecnu npomsowno otkntodeHne VUM no komange OFFLZ.

X24 - CoctosiHne aBurartens 2. CoctosdHue geuratensa (Statusim 2).

0" 6uT Statusim 2 — COXpaHeHHbIN curHan — BkntoveHne MM komangon J13. [JaHHbIn 6uT
BbicTaBnsetcs B 1, ecnv npousoLuno ekntoveHne MM no komange ONLZ.

1"" 6uT Statuslm 2 — coxpaHeHHbIit curian — OTknoueHne M KO. [aHHbIi 6ut
BbicTaBnsetcs B 1, ecnv npousoLuno oTknodeHne MM no «KO OTKIoUnTbY.

2"" 6uT Statuslm 2 — coxpaHeHHbIl curHan — Bkrouenne MM KO. [aHHbIn 6uT
BbicTaBnsetcs B 1, ecnv npousoLuno BkrtoveHne VUM no «KO BKnounTb».

3" 6uT Statusim 2 — coxpaHeHHbIl curHan — HecaHKUMOHMPOBaHHOE OTKMoYeHe VM.
[aHHbI BUT BbICTaBNSAEeTCA B 1, eCnu Nnpoun3oLuno oTknoveHne IM 6e3 komaHa
ynpasnexus. KoHTponb ocyulectensaeTcs, ecnv VM 3anuTaH, HeT ownbku KB,

1*" 6ut OPS_2 paBeH 1. B cnyyae, ecnin 17" 6ut OPS_2 paseH 0, To He AOMKHO
ObITb NpuaHaka MY unu ynpaenexuve npu MY yepes koHTponnep (2°" 6ut OPS_1
paseH 1).

4" 6uT Statusim 2 — coxpaHeHHbIl curHan — HecaHKUVMOHMPOBaHHOe BKoyeHne VM.
[aHHbI BUT BbICTaBNSAETCA B 1, ecnu npounsoLuno eknoveHne MM 6e3 komaHa
ynpasnexus. KoHTponb ocyulectensaeTcs, ecnv VM 3anuTaH, HeT ownbku KB,

1*" 6uT OPS_2 paBeH 1. B criyyae, ecnn 1°* 6ut OPS_2 paBeH 0, To He JOMKHO
ObITb Npu3Haka MY unu ynpasnexuve npu MY yepes koHTponnep (2°" 6ut OPS_1
paBeH 1).

5*" 6uT Statuslm 2 — coxpaHeHHbIl curHan — MNpocpoyeHo Bpems Ha oTkoueHne VM ot
SMA. [laHHbI 6UT BbicTaBnsaeTcd B 1, ecnu 3a Bpems Time_Wait UM He cmeHun
CcBO€e COCTOsAHME Ha «OTKMOYEHY.

6°" 6uT Statuslm 2 — coxpaHeHHbIi curHan — MpocpoyeHo BpeMst Ha oTknoYeHve VM oT
komaHge MU_OFF. [laHHbIn 6UT BoicTaBndeTcd B 1, ecnu 3a Bpemsa Time_Wait M
He CMeHUN CBOe COCTOsIHUE Ha « OTKITHOYEHY.

7" 6uT Statuslm 2 — coxpaHeHHbIt curHan — MpocpoyeHo BpeMst Ha BkodeHne MM ot
komaHge MU_ON. daHHbin 6uT BbicTaBnsieTca B 1, ecnu 3a Bpema Time_Wait UM He
CMEHWI CBOE COCTOSIHNE Ha «BKnioYeH».

8"" 6uT Statuslm 2 — coxpaHeHHbIl curHan — MNpocpoyeHo Bpemst Ha oTkroueHne VM ot
komaHae OFFLZ. anHbin 6uT BoicTaBnsaeTcs B 1, ecnu 3a Bpemsa Time_Wait UM He
CMEHWN CBOE COCTOSAHNE Ha «OTKINIOYEHY.

9*" 6uT Statuslm 2 — coxpaHeHHbIN curHan — MNpocpoyeHo Bpems Ha BKoyYeHne VIM ot
komaHge ONLZ. daHHbin 6uT BbicTaBnsieTca B 1, ecnu 3a Bpema Time_Wait M He
CMEHWI CBOE COCTOAAHNE Ha «BKnioveH».
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10°" 6uT Statuslm 2 — coxpaHeHHbIit curHan — MpocpoyeHo BpeMs Ha oTknoYeHne UM
oT «KO OTtkntounTb». [aHHbin 6UT BbicTaBnseTcsa B 1, ecnu 3a Bpems Time_Wait UM
He CMeHUn cBoe coCTosiHUE Ha «OTKITIOYEHY.

11°" 6uT Statuslm 2 — coxpaHeHHbIl curHan — MNpocpoyeHo Bpemst Ha BkItodeHve VM ot
«KO Bkntountb». daHHbin 6UT BoicTaBnsieTca B 1, ecnu 3a Bpema Time_Wait UM He
CMEHUIT CBOE COCTOSIHME Ha «BkntoyeH».

12°" 6uT Statusim 2 — Boigats KoMaHay «BkniounTby.
13"" 6uT Statuslm 2 — BbigaTb komaHay «OTKMOYUTLY.

14"" 6uT Statuslm 2 — npuaHak «[BuraTesnb BKIOYEH». [JaHHbIN BUT BbICTaBNSIETCS B 1,
ecnv asuraTenb BKMoYyeH. [laHHbIM npu3HakK onpeaensieTcs B 3aBUCUMOCTM OT
3HayeHun 2°7, 3°, 4°™ 6uta OPS_1 n aBnsieTcs MHpopMaunoHHbIM. OH He
y4yacTBYyeT B onpeaeneHnn npusHakos «HeT nutanus», «HemcnpasHocTb KBy,
«lMpocpoyeHo Bpems Ha ...», «HecaHKUMOHMPOBAHHOE BKITHOYEHNE/OTKIIOYEHNEY .

15" 6uT Statusim 2 — npuaHak «[BuraTenb oTkMoYeH». [laHHbI GUT BbicTaBNseTcs B 1,
ecnv asuratenb oTKMoYeH. [laHHbIN npu3HaK onpeaensieTcs B 3aBUCUMOCTM OT
3HayeHuin 2°7, 3°, 4° 6uta OPS_1 n aBnseTtca MHpopMaLNOHHbIM. OH He
y4yacTBYyeT B onpeAeneHnn npusHakos «Het nutaHuna», «HemncnpaBHocTb KBy,
«lMpocpoyeHo Bpems Ha ...», «HecaHKLMOHMPOBAHHOE BKIIOYEHNE/OTKITHOUEHNE Y.

BbixogHble AaHHble:

Y1 - ®u3 komaHga "BknrounTtb"”. Pusnyeckasa komanga « BknounTtby;

Y2 - KO "Bknrountb". KomaHga onepartopa «BkntounTb». o Bbixogy M3 yHKUMM Beerga
pasHa 0;

Y3 - ®u3 komaHga "OTknunTb". Pnsnyeckas komaHga «OTKNIOYNTBLY;

Y4 - KO "Bkntountb". KomaHga onepatopa «OTknounThy. 0 Bbixoay M3 yHKLMM BCerga
paBHa 0;

Y5 - KO "PemoHT". KomaHga onepatopa «PemoHT». o Bbixogy 13 dyHKumn Bcerga pasHa 0;
Y6 - KO "Pe3epB". KomaHga onepatopa «PesepB». Mo Bbixogy n3 pyHkumn Bcerga pasHa 0;
Y7 - KO "Pabota". KomaHaa onepartopa «PaboTta». o Bbixogy u3 dyHKumm Bcerga pasHa 0;
Y8 - Copoc curHanusaumumn. Copoc curHanmaaumu. o Beixogy 13 gyHKkumn Bcerga paseH 0;
Y9 - Coctosinue asuratens 1. CoctosHune asuratensa 1 (nepsblie 16 6uT).

Y10 - CoctosiHue asuratensa 2. CoctosiHne asuratens 2 (BTopble 16 6uT).

Mpumep BbizoBa PYHKLUN

CT: oba:

(OB1, OB2, OB3,
[B4, [1B5, [1B6,
NB7, B8,

ML, MLR) =
BUD_3(100, 312,
B2, BA3, B4,
BO5, BO6, BA7,
BOS, BA9, BA10,
0B5, 186, [B7,
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HaHas beHKLWIFI npeaHasHa4yeHa and cxem ynpasreHuna asuratenem, npuBeaeHHbIX HUXKeE:
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[nsa cxembl ¢ 0gHOW (MOTEHUMaNbHON)
ynpasnawLlen KomaHaou

A Kekn

Bkn

U nutanus

KOHTpOnnepa

Pene sknoveHWs geurarensd

BbixoaHble curHansl co
LwKada ynpaBneHus

HekoTopble HacTpoliku koga OPS gnst cxemMbl C 04HON ynpaBnsatoLwen KoMaHL4oM:

e OPS 1=0,0PS_2=0:

Onpegenenune coctosiHus asuratens no 1 KB;

Curhan «HeTt nutaHunsi» He 3aBefeH B PyHKUMIO;

MY He yepes yHKLMIO;

dusunyeckan komaHga «Bknountby» no curHany ONLZ Bceraa;

3anpeT OTKMYeHM ONs BCEX KOMaHA;

3anpeT BKIIOYeHMs 518 BCeX KOMaHA;

Konuyectso kKomaHa ynpasnenuns — 1;

He cbpacbiBaTb KOMaHAy ynpaBneHus no nonyyeHunto tpedyemoro coctosiHusa VIM
(Ans cxem ¢ ogHOM KOMaHAOW yrnpaBrieHUA AaHHbIM 6uT Bcerpa 0);

Mpwn BkntoyeHun MM J13 He cbpackiBaTb cocTosiHNe «PesepBy;

Mpwn otkntoveHnn UM J13 He cOpacbkiBaTb cocTosiIHUE «Pe3epBy;

Mpu BkntoveHnn M KO «BknitounTtb» He cbpacbkiBaTb COCTOSIHNE «Pe3epBy;
Mpwn otkntoveHnn MM KO «OTkntounTb» He cobpackiBaTb COCTOSIHME «Pe3epBy;
He BbigaBaTb oy6nvpytoLLyo komaHay npy SMA;

He paspeluaTb ycTaHOBKY cocTosaHus «PesepB» npu owmnbke KB;

He paspeluaTb ycTaHOBKY cocTosiHUS «Pe3epBy» npu npusHake «HeT nutaHusy;
He paspewatb kBuTaumto curHano «OTkntodeH J13» n « OTknoveH aBapunHbIMK
sawmtamm» no KO «OTKMIUUTLY;

He paspewaTtb kBuTauuio curHana «BkntoueH J183» no KO «Bknountby;
OTknounTb grnarHoctuky npy MY, korga MY He 4Yepes KOHTponnep;
Onpegenatb coctosiHue asuraTtens no KB;

OnpepgenaTb COCTOSAHUE ABUraTens no nocnegHemMy 4O0CTOBEPHOMY 3HAYEHUIO;
Mpn HencnpaBHocTb KB cuntaTth, 4TO ABUraTeNb OTKMOYEH.

e OPS 1=61306,0PS 2=1/0PS_1=65402, OPS 2=1:

Onpepaenenue coctoaHns apuratensa no 1 KB;

CurHan «HeT nutaHusi» 3aBeeH B OyHKUMIO;

MY He yepes yHKLMIO;

dusmyeckasn komaHga «BknounTtby» no curHany ONLZ Tonbko B pesepse;
3anpeTt oTkntoveHus gns KO;

3anperT BktoyeHus ans KO;
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BbIxogHble curHansl co wkada

ynpaBneHWA KOHTponnepa

KonuyectBo komaHa ynpasnenuns — 1;

He cbpacbiBaTb kOMaHgy ynpaBneHusi no nonydeHuto Tpedyemoro coctosHus VM
(Ans cxeM c ogHOWM KOMaHAOM ynpaBreHUsa AaHHbIA 6uT Bcerpa 0);

Mpu BkntoveHnn UM J13 cbpackiBaTtb cocTosiHne «Pe3epBy;

Mpwn oTtkntoveHnn VM J13 cbpacbiBaTb cocTosHNE «Pe3epBy;

Mpu BkntoveHnn MM KO «BkniounTtb» cbpacbiBaTb cOCTosiHUE «Pe3epBy;

Mpwn otknoveHmnn UM KO «OTkntounTb» cbpackiBaTb COCTOSIHNE «Pe3epsy;

He BblgaBatb ay6nupylouyio  komangy npuv  SMA/BblgaBatb  Ay6nupyroLtyto
komaHay npu SMA,;

Paspewmntb yctaHoBKY cocTosiHuA «Pe3epB» npu owmnbke KB;

PaspelumnTtb ycTaHOBKY cOCTOSHUS «Pe3epB» npu npusHake «HeT nutaHna»;
Paspewntb kBuTaumio curHanoB «OTknodeH J13» u «OTKNOYEH aBapUNHBLIMM
sawutamm» no KO «OTKounTb»;

PaspewunTtb kButauuio curdana «BkntoveH J13» no KO «BknounTby;

OTknounTb guarHoctuky npu MY, korga MY He 4epes KoOHTponnep;

Onpegenatb coctosiHne gsuratens no KB;

Onpegenate COCTOSAHWE ABMraTens rno nocnegHemy 4OCTOBEPHOMY 3HAYEHWUIO;

Mpun HeucnpaBHocTb KB cunTaTh, 4TO ABMraTenb OTKMOYEH.

[na cxembl ¢ ABYyMS (NOTeHUUanbHbIMU)
ynpasnanLWnuMn KomaHgamm

/l KBkn

Bkn

U nutaHua

Pene BknioveHus geuraTens

/|

OTkn

Kekikn

U nutaHuna

Pene oTkno4eHnsa geuraTens

BAXHO: ana pgaHHo cxembl obsasatenbHo HyxHo, 4to6 Time Out CMD (YcraBka
MaKCUManbHOro BpeMeHu nogaym komanapl) 6bina pasHa 0.
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HGKOTOpre HaCTpOI\/‘IKVI Koda OPS 4Ona cxemMbl C ABYMA NOTeHUMarbHbIMA ynpaBnidaWwWmnMn
KOMaHOamu:

e OPS_1=69,0PS 2=0:

Onpegenenune coctosiHns asuratens no 2 KB;

Curhan «HeTt nutaHunsi» He 3aBefeH B PyHKUMIO;

MY yepes yHKLMIO;

dusnyeckasa komaHga «BkntounTtb» no curHany ONLZ Tonbko B pe3epse;

3anpeT OTKMYeHMA ANs BCEX KOMaHA;

3anpeT BKIIOYeHUs 118 BCEX KOMaHA;

KonuyecTtBo KoMaHAa ynpaBneHns — 2;

He cbpacbiBaTb kOMaHy ynpasneHust no nonydeHuto tpedbyemoro coctosHua M
(Ana cxem ¢ ABYMSA NOTeHUMaNnbHbIMU KOMaHAAMU ynpaBneHus AaHHbIN 6UT
Bcerga 0);

Mpw BkntoveHnn VM J13 He cbpacbiBaTb cocTosiHue «Pe3epBy;

Mpwn otkntoveHmnn UM J13 He cOpacbiBaTb COCTOsIHUE «Pe3epBy;

Mpwu BkntoueHnn MM KO «Bkntountb» He cOpacbiBaTb COCTOSAHNE «Pe3epBy;

Mpwn otkntoveHnn MM KO «OTkntounTb» He cobpackiBaTb COCTOSIHME «Pe3epBy;

He BblgasaTb AybnupytoLyto komaHay npyu SMA;

He paspeluaTb ycTaHOBKY cocTosaHus «Peseps» npu ownbke KB;

He paspeluaTb yCcTaHOBKY COCTOAHUSA «Pe3epB» npu npusHake «HeT nuTaHuay;

He paspewatb kBuTaumo curHanoB «OTtknoveH JI83» n «OTKMoYeEH aBapUNHBbIMM
3awmtamm» no KO «OTKMoUYnTbY;

He paspelaTtb kBuTaumio curHana «BkntoyeH J183» no KO «Bknountby;

OTknounTb gnarHoctuky npy MY, korga MY He 4Yepes KOHTponnep;

OnpepenaTb cocTtosiHue aeuratens no KB;

OnpegenaTb COCTOSAHUE ABUraTens no nocrnegHemMy 40CTOBEPHOMY 3HAYEHUIO;

Mpun HencnpaeBHoOCTb KB cumTaTth, YTO ABUraTesnb OTKMOYEH.

e OPS_1=65407, OPS_2=1/0OPS_1 =65405, OPS_2 =1:

e OnpepneneHne coctoaHua asuraTtens no 2 KB;

e CurHan «HeTt nutaHusa» 3aBedeH B dyHKUMo/CurHan «HeTt nutaHua» He 3aBefeH B
byHKLMIO;
MY uepes dyHKUMIO;
dusnyeckasn komaHga «Bknountb» no curHany ONLZ Tonbko B pesepse;
3anpeTt oTkntoyeHus gns KO;
3anpeT BkntodeHunsa ansa KO;
KonuyecTtBo kKomaHa ynpaBneHuns — 2;
He cbpacbiBaTb KOMaHAy ynpasneHust No nony4vyeHuto Tpebyemoro coctosiHua MM
(Ana cxem ¢ ABYMSA NOTeHUManbHbIMU KOMaHAAMU ynpaBneHus AaHHbIN 6UT
Bceraa 0);
Mpw BkntoveHnn M J13 cbpackiBaTtb cocTosiHNe «Pe3epBy;
Mpwn oTtkntoveHun M N3 cbpacbiBaTb cocTosHNE «Pe3epBy;
Mpu BkntoveHnn M KO «BkniounTtb» cbpacbiBaTb cocTosiHue «PesepBy;
Mpu otkntoveHnn MM KO «OTknrountby» coOpacbiBaTb cocTosiHue «PesepBy;
BblgaBaTb aybnupytoLlyto komaHay npy SMA,
Paspewntb yctaHoOBKY cocTosiHus «Pe3epB» npu owmnbke KB;
PaspelumnTb YCTaHOBKY COCTOsSIHMA «Pe3epB» Npu npusHake «HeT nutanmnsay;
PaspelumnTtb kBuTaumto curHanoB «OTknoyeH N13» n «OTkNoYeH aBapuiiHbiMun
s3awmtammy no KO «OTKNIoUYNTbY;
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PaspewunTtb kButauuto curdana «BkntoveH J13» no KO «BknounTby;
OTknounTb gnarHoctuky npu MY, korga MY He 4epes KoOHTponnep;
Onpegenatb coctosiHne asuratens no KB;

Onpenenatb COCTOSAHWE ABUraTens rno nocnegHemy 4OCTOBEPHOMY 3HAYEHWIO;
Mpwn HencnpaeHocTb KB cunTaTh, 4TO ABUraTernb OTKIOYEH.

[ns cxemsl ¢ ABYMSA (MMNYILCHBIMU)
ynpasnsoLWmMmMn KomaHgamm

/| «

Bkn

U nuTadua

OTrN
I nuTaHua

BeixogHble curHansel co wkada
ynpaeneHus KOHTponnepa

/|

K1.1

L niutaHwa

K2.1

OeyctabuneHoe pene

/ ' Kexn

K31

U nuTadua

Pene skniyeHwA asuratens

BAXHO: ansa gaHHon cxemMbl 06a3aTenbHO HyHO, 4To6 Time_Out_CMD (YcTtaBka
MaKCUManbHOro BpeMeHu nogaym komanapl) 6eina 6onbe 0.

HekoTopble HacTporiku koga OPS gnst cxemMbl ¢ ABYMS YNPaBAsiloOWMMN KOMaHOaMW:

e OPS 1=64,0PS 2=0:
¢ OnpeneneHne coctosiHus asuratens no 1 KB;
e CurHan «HeT nutaHus» He 3aBeaeH B PyHKLMIO;
o MY He yepe3s PYHKLMIO;
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dusnyeckan komaHaga «Bknountby no curHany ONLZ TonbKo B pe3epse;
3anpeT OTKMYeHNs ANs BCeX KOMaHA;

3anpeT BKIOYEHMS 519 BCEX KOMaHA;

KonuyectBo komaHa ynpaBnenuns — 2;

He cbpacbiBaTb KOMaHAy ynpaBneHus no nosnyyeHunto Tpebyemoro coctosaHua UM;
Mpw BkntoveHnn VM J13 He cOpacbiBaTb cocTtosHMe «Pe3epBy;

Mpwn otkntoveHnn UM J13 He cOpacbiBaTb cocTosiHUE «Pe3sepBy;

Mpwn BkntoyeHun MM KO «BkntounTb» He cOpacbiBaTb COCTOsHUE «Pe3epBy;
Mpwn otkntoveHnn MM KO «OTkntounTb» He cobpackiBaTb COCTOsSIHME «Pe3epBy;
He BblgaBaTb AybnuvpytoLyto komaHay npn SMA;

He paspeluaTtb ycTaHOBKY cocTosHus «Pe3epB» npu owmnbke KB;

He paspeluaTtb yCTaHOBKY COCTOAHUA «Pe3epB» npu npusHake «HeT nutaHus»;
He paspewaTtb kBuTaumio curHanos «OTkntodeH J13» n « OTknoveH aBapunHbIMK
sawmtamm» no KO «OTKNIUYNTbY;

He paspewaTtb kBuTaumto curHana «BkrtoueH J13» no KO «BkniounTby;
OTknounTb gruarHoctuky npyu MY, korga MY He 4epes KoHTponnep;

Onpegenatb coctosiHue geuratens no KB;

OnpepenaTb COCTOAHUE ABUraTens no nocrnegHemy 40CTOBEPHOMY 3HAYEHUIO;
Mpwn HencnpaeHoCTb KB cumTaTth, YTO ABUraTtenb OTKIOYEH.

e OPS_1=3,0PS_2=65535/0PS_1=3, OPS_2 =65407:

Onpegenenue coctosaHns asuratens no 2 KB;

Curnan «Het nutaHusi» 3aBeeH B OyHKUMIO;

MY uepes yHKUMIO;

dusmyeckasn komaHga «BknounTb» no curHany ONLZ Tonbko B pe3epBe;
3anpeTt oTkntoveHus gns KO;

3anpert BkntodeHusa ana KO;

KonuyectBo KomaHa ynpaBneHuns — 2;

He cbpacbiBaTbh KOMaHAy ynpaBneHus no nosnyyeHunto Tpedyemoro coctosaHua UM/
cbpacbiBaTb KOMaHAy ynpasneHus no nonyyeHuo Tpebyemoro coctoanunsa UM;
Mpwn BkntoveHun MM J13 cbpackiBaTb cocTosiHMe «Pe3epBy;

Mpun oTtkntoyeHnn VM J13 cbpacbiBaTb cocTosiHNE «Pe3epBy;

Mpwn BkntoveHun MM KO «BknounTb» cOpacbiBaTb COCTOsIHME «Pe3epBy;

Mpwn otknoveHmnn UM KO «OTkntountb» cbpackiBaTh coCcTosiHNE «Pesepsy;
BbigaBaTb ayonupyrowyo komaHgy npu SMA;

Paspelwntb ycTaHOBKY cocTosiHMA «Pe3epB» npu owmnbdke KB;

Paspewntb ycTaHOBKY cocTosaHuA «Pe3epB» npu npusHake «HeT nutaHumsay;
Paspewntb kBuTaumio curHanoB «OTknodeH N13» n «OTkNIoYEeH aBapuiHbIMA
sawmtamm» nNo KO «OTKIounTbY;

Paspewntb kButauuto curdana «BkntoveH J13» no KO «Bkntountby;

Bkntountb anarHocTtuky npu MY, korga MY He yepes KOHTponnep;
OnpepgensaTb coctosiHne asuratens no KB;

OnpepgenaTb COCTOSAHWE ABUraTens rno nocnegHemy 4OCTOBEPHOMY 3HAYEHWUIO;
Mpn HencnpaBHocTb KB cuntaTb, 4TO ABUraTesb OTKIOYEH.
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14.6 BUZ_3K

HaszHauyeHue

YnpaBneHve SnNeKTpornpuvBOAOM 3amnopHOW apmaTypbl MNpU  BO3MOXHOCTU  AUCTaHLMOHHOIO,
aBTOMAaTMYECKOro YyMpaBfieHNs W ynpaBneHUs Mo CurHanam TEeXHOMOMMYeCcKUx 3awuT wu
OMNOKMPOBOK, a Takke KOHTPOSIEM BPEMEHUN ABMKEHMS.

OToGpaxeHune
CT: oba:

(Y1, Y2, Y3, Y4) = BUZ_3K(X1, X2, X3, X4,X5, X6,
X7, X8, X9, X10, X11, X12, X13, X14, X15, X16,
X17, X18)

]
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I
F77
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)
-2

BxogHble napametpbl: X1(u16), X2(n), X3(n), X4(n), X5(n), X6(n), X7(n), X8(n), X9(n),
X10(n), X11(n), X12(n), X13(n), X14(n), X15(n), X16(n), X17(832), X18(832)
BbixogHble napametpbl: Y1(n1), Y2(n), Y3(n), Y4(u16)

OnucaHue

BUZ_ 3K — doyHKUMS ynpaBneHus aneKTponpuMBOLOM 3amnopHOW apMaTtypbl NpegHasHaveHa s
NCNoNb3oBaHWs C UMeLWMMK "camonoaxBaT" KOMaHAbl MWCMOMHUTENbHLIMU - MEeXaHU3MaMMu.
DyHKUMA KOHTPONUPYET HanMyne Hayana u OKOHYaHMA OBWXKEHUS UCMOSNTHUTENBbHONO MexaHu3ma.
OneKTpoTEXHNYECKas YacTb yNpaBreHnsa 3TMMN MexaHn3amammn JosmkHa obecneymsarhb:

a) 6rokupoBKy (3anoMmnHaHme) komaHg "OTKpbITh" 1 "3akpbITh";

©) "pasBan" uenen ynpaBneHnsa NCNOSTHUTENbHBIM MEXaHNU3MOM MNPy NofydeHnn komangbl "Cton";
B) "pasBan" uenu OTKPbITUA (3aKpbITUSI) NpU  OOGXaTuM COOTBETCTBYHOLErN0 KOHEYHOro
BbIKNOYaTENA NN BO3HUKHOBEHWM NEPErPY3KU.

®dyHKUMA He npuMeHsieTca ang «ctapbix» nnatgopm (CPBK Bepcun 6.5 ana OC QNX n LINUX n
cpena vcnonHenns sepcun 1.0).

INoruka pa6oTbl hyHKLMMK

X1 — nopsigkoBbIi HoMep dyHKumn (oT 1 go 20 000). Ansa nnatdpopm CPBK, HaunHas ¢ Bepcumn 7.1
n cpegbl ucnonHenms KPYTOJl, HaunHaa ¢ Bepcum 2.1 - Heobs3aTeNbHbIN BXO4 (€Cnn BXo4 He
npvBsa3aH SBHO, TO HOMep ByaeT NoACTaBeH aBTOMAaTUYECKM).

X2 — komaHga "OTKPbITb OYy"

X3 — komanga "SAKPbLITb OYy"

X4 — xomanga "CTOIN Oay"

X5 — komanga "OTKPbITb AY"

X6 — komanaa "3AKPbITb AY"

X7 — komanga "OTKPbITb MO BJIOKNPOBKE"

X8 — komanga "3AKPbITb MO BJIOKMPOBKE"

X9 — komaHga "OTKPbITb U SAMNMPETUTb 3AKPbLITUE"
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X10 — komaHga "3AKPbITb U SANPETUTb OTKPbITHUE"

X11 — komaHpa "PASPELUNTL OTKPbLITUE"

X12 — komaHpa "PASPEWNTb 3AKPbITUE"

X13 — komaHaa "PASPELLINTB AY"

X14 — curHan "HE 3AKPbIT"

X15 — curHan "HE OTKPbIT"

X16 — komaHga "CBPOC KOHTPONA"

X17 — napameTp HacTporkn "MAKCUMAJIbHOE BPEMA OBVMXXEHNA"
X18 — napameTtp HacTpouku "MAKCUMAJIbHOE BPEMA CXOOA"

Y1 — komanga "OTKPbITb"
Y2 — komanga "3AKPbITb"
Y3 — komanpa "CTOIlM"

Y4 — cocTosiHMe 3aBWXKN

®yHkuna BUZ_3K dopmupyeT BbixogHble komaHabl "OTKPbITb" (Y1), "CTOIM" (Y2), "SAKPbITb"
(Y3) anutenbHOCTblO He MeHee 1 cekyHObl (3aBUCUMT OT ANUTENbHOCTU BXOOHbIX KOMaHA).
OnuTenbHOCTb BbIXOAHOM KOMaHAbl MOXeT ObiTb MeHee 1C B cnyvae MOCTynfeHus curHana c
boree BbLICOKAM NPUOPUTETOM, PaBHOro MO MPUOPUTETY CUrHana Ha OpMUPOBAHUE KOMaHAbI
NPOTMBOMOMOXHOrO HanpaeneHus. AnuTtenbHOCTb BXOAHbBIX KOMaHA4 MOXeT ObiTb pasfinyHOMW, HO
He MeHbLUe 3ajaBaeMoro UMKra peleHns 3agayn ynpasneHus.

Tekywiee cocTosiHMe BbIXOAHbIX kKoMaHng Y1, Y2, Y3 onpegensetca B COOTBETCTBUM C
NPMBEAEHHBbIM Ha PUCYHKE anroputMOM WMCXOAsl U3 TEKyLero COCTOSIHUSI BXOOHbIX CUrHaroB u
BHYTPEHHeNn namaTtu anroputMma (RS-tpurrepos).

Jlornka paboTbl cxembl onpeaeneHns KOMaHabl Ha OTKPbITUE U 3aKpbITUE 3aABWKKU OOIMKHA ObiTb
cnegywouwen: nepead npuwegwasa komaHga "OTKPbITb" wnm  "3AKPbITb" cuntaetca
NepBOMNPUYNHON U 3anomuHaeTcs. [locne noaTBepXKOeHUS WCNONHEHWss KoMaHAbl (NOosiBrieHus
cooTtBeTcTBytowero curHana "HE OTKPbIT" X14 wnu "HE 3AKPbIT" X15) cdopmupyetca ko
cocTosiHUA 3aaBUXKKM (Y4) (Ha pUCyHKe He MOoKasaH).

KoHTponb BpemeHu ABwxXeHus HadnHaeT paboTtaTtb nNo nepegHemy OPOHTY BbIXOAHbLIX KOMaHA
"OTKPbITE" (Y1) wnu "3AKPbITb" (Y3). lNpn 9TOM HauyuMHaeTcsi CYeT MHTepBarna BpemMeHu
ABWKEHUS UCMNOMHUTENBbHOro opraHa. VCnonHUTenbHbI MexaHu3m [OIDKEH COWTUM C OJHOro U3
ABYX KOHLIEBbIX BbIKrtovaTenen (OQHOBPEMEHHO AOMKHbI MPUCYTCTBOBATbL 06a BXOAHbLIX CUrHana
"HE OTKPbIT" X14 n "HE 3AKPbIT" X15) 0o ucTeyeHus BpeMeHu 3afaHHOro B rnapameTtpe
HacTponkn "MAKCUMAJIbHOE BPEMA CXOOA" (X18).

Mocne npesbilweHns 3agaHHoro uHTepsana spemeHn "MAKCUMAJIbBHOE BPEMA OBVXXEHUA"
(X17), pomkeH oBxaTbCa OPYron KOHLLEBOWN BbIKIKOYATENb — MPU 3TOM OAUH U3 BXOOHbIX CUrHanoB
curHana "HE OTKPbLIT" (X15) nnn "HE SAKPbIT" (X14) normkeH nepentn B coctosiHne FALSE.

Mpouecc KOHTpoONs MpepbiBaeTcs, ecnu Ha Bxod (PyHKUMOHanbHOro 6noka MnocTynuT koMaHaa
"CTOIM" (X4), npu atoM chOpMUPOBaBLUMECS BbIXOAHbIE KOMaHAbl KOHTPOMS COXPaHAKT CBOE
COCTOSIHME.

Ecnn ycnoBus 6e30TKasHOro OBMKEHUSI He BbINONHAKTCSA, TO dopmupyeTca curHan "OcTaHoB
cyeTa", KOTOPbIN UHULMMPYET BLIXOAHYH koMaHgy ynpasneHus "CTOIM" (Y2), To ecTb ABWXKEHUE
NCNONMHUTENBHOrO MEXaHn3Ma npekpawaeTcs.
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Kogbl cocTosiHus 3afBWXKW, NepefaBaemble Ha onepaTtopckum ypoBeHb (Y4) npuBeneHbl B
Tabnuue:

CocTosiHue 3aBUXKU Kog (Y4)

OTKpbITa onepaTopom 0x1
OTKpbITa N0 aBTOMATUKE 0x2
OTKpbITa No 61IO0KMPOBKE O0x4
OTkpbiTa 0x7
3aKpbiTa onepaTopom 0x8
3aKpbiTa N0 aBTOMaTUKe 0x10
3akpbiTa No GIIOKMPOBKE 0x20
3akpbiTa 0x38
OTkpbIBaeTcs 0x40
3akpbiBaeTcs 0x80
HeT aBWXeHUA Ha OTKpbITUe 0x100
HeT aBvxXeHns Ha 3akpbiThe 0x200
OcTaHoBneHa onepaTopom 0x400
OcTaHoBNeHa B MPOMEXYTOYHOM MOSIOXEHUN 0x800
[MpoMeXXyTOYHOE NONOXeHMe 0xC00
MpeBbILWEHO BpeMda OTKPbITUA 0x1000
[MpeBbILWEHO BpeMs 3aKpbITUS 0x2000
OTcyTCcTBME NUTaHKUSA 0x4000

Kpome Toro, Hy>kHO MMeTb B BUAy cnegyoLlee:

e rocne cpabaTblBaHWUS CXeMbl KOHTPOMS U NPUCBOEHUS BbIXOAY Y4 COOTBETCTBYIOLLEro Koaa
coctosHua 3agsmkkn (0x100, 0x200, 0x1000, 0x2000) 3HaveHMe [aHHOrO BbIXO4Aa He
OyoeTr m3MeHeHo, noka He BbiNonHUTCA komaHga «CBPOC KOHTPOMA» (X16), BHe
3aBMCMMOCTW OT uameHeHus curHanos «HE 3AKPbIT» (X14), «HE OTKPbIT» (X15), 3a
WCKIIOYEHMEM CIyvasi OTCYTCTBME NUTAHUS HA UCTIONHUTENbHOM MexaHuame (X14=X15=0);

e ecnu 6bin ocywecteneH copoc (YB63) cxembl koHTpons, cpaboTaBluen u3-3a OTCYTCTBUSA
Cxofa C KOHLUEeBMKa MO MpOLIEeCTBMM KOHTPOmnbHOro BpemeHu (X18), Bbixogy Y4 6yget
MPUCBOEH KOA, KOTOPbIN Obif1 40 BblAa4M HEBLINOMIHEHHOW KOMaHAbl Ha OTKpPbITUE/3akpbiTe
(Bo3moxHble BapuaHThl: 0x1, 0x2, 0x4, 0x7, 0x8, 0x10, 0x20, 0x38).
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Mpumep BbizoBa hyHKLMM

CT:

(nn16, nnl7, nnl8, nu2)
= BUZ_3K(nul, nnl, nn2,
nn3, nn4, nnb5, nn6, nn7,
nmn8, nn9, nnl0, nnili,
nnl2, nnl3, nnl4, nnlbs,
nel, ne2)

]
]
1
]
]
]
1
]
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1
]
]
]
]
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14.7 ®d3aas, Fzadv

HasHauyeHue
PyHKUMA ynNpaBneHns anekTpuduLnpoBaHHON 3a4BUKKON.

OToGpaxeHune
CT: (o]91]
Faadv $3ame
76 (76
(Y1,Y2,Y3,Y4,Y5Y6,Y7,Y8,Y9,Y10) = Fzadv(X1, X2, ] [m]
X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13, X14) % [m]
u
] ]
] ]
[n] ]
(Y1,Y2,Y3,Y4,Y5Y6,Y7,Y8,Y9,Y10) = dB3ags(X1, X2, w m
X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13, X14)
32 EEM
] ]
] ]
] [m]

BxogHble napametpbl: X1(u16), X2(n), X3(n), X4(n), X5(n), X6(n), X7(n), X8(n), X9(832),
X10(832), X11(832), X12(n), X13(n), X14(n)
BbixogHble napameTpsbl: Y1(n), Y2(n). Y3(n), Y4(n), Y5(n), Y6(n), Y7(n), Y8(n), Y9(n), Y10(n)

OnucaHue

X1 — Homep 3agBWxXKKU. [lnana3oH nameHeHms ot 1 go 9999.

X2 — komaHga onepatopa «OTKpbITb». 3HAYEHNE aKTUBHOIO CUrHana pasHo 1.

X3 — koMaHga onepaTopa «3akpbiTb». 3HAa4YEHME aKTUBHOMO CUMrHana paeHo 1.

X4 — curHan OT KOHUEBOro BblknoyaTens «He oTKpbITO». 3HayeHue curHana npu OTKPbITOM
NONoOXeHuUu 3aaBWXKM pasHo 0.

X5 — curHan oT KOHUEBOro BbIkMoyaTens «He 3akpbiTo». 3HayYeHue curHana npu 3akpbiTOM
NONOXeHUM 3aABMXKKM paBHo 0.

X6 — curHan noaTBepXAeHUsa xoda 3adBWXKKM B CTOPOHY OTKPbITUS. [pu 3HaYeHun curHana
3a4BWXKKa B OBWKEHUMN.

X7 — curHan nogTBepXaeHUs Xo4a 3aABWMXKKM B CTOPOHY 3akpbiTud. NMpn 3HavyeHun curHana
3a4BWXKKa B OBWKEHWM.

X8 — Tun BbIXOOHOro curHana ynpaeneHus. VIMnynbcHbIA - 3HadeHue = 1. [loTeHuManbHbIR -
3HayeHue = 0.

X9 — ycTaBka MakcMmarbHOro BpeMeHn xofa 3aaBwkkn. [nanasoH nsmeHeHnsa 5-1200 c.

X10 — ycTaBKa BbIXOAHOrO MMMyribca. VMiMeeT CMbICN TONbKO MPW UMMYIIbCHOM BUAE BbIXOOHOIO
curHana ynpasneHus. nanasoH namenenums 100-9000 mc.

X11 — ycTaBka BpeMeHU oxuaaHus NogTBepXKaeHMsa xona 3aasukkn. AnanasoH nameHenms 1-480
C.

X12 — curHan HenocpeacTBEHHONo BO3AEWCTBUA Ha 3adBMXKKYy B CTOPOHY OTKpPbITUA OT
TEeXHONMorm4eckon 3awmtel. B gaHHOM anropytme wucnonb3yetcss Ana GnoKMPOBKM 3aKpbITUA
3a4BWXKKM onepaTopoM. 3HadeHne = 1 curHan OTKPbITUSA OT TEXHOSTOMMYECKON 3aLLnThI.

X13 — curHan HenocpeacTBEHHOro BO3OEWCTBUA Ha 3adBWMKKy B CTOPOHY 3akpbITUa  OT
TeXHOnorm4yeckon 3awmtbl. B gaHHOM anroputme wucnonb3yeTcs Ana 6GNOKMPOBKM OTKPbITUSA
3a4BWXKKM onepaTopoM. 3HadeHne = 1 curHan 3akpbITUa OT TEXHOSTOrMYECKOWN 3aLUnThI.

1,

1,
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X14 — TN KOHTPOrS BbINONHEHNA koMaHabl. KoHTponb oT nyckaTtens — 0. KOHTponb OT BpemMeHu
cxofa C KOHLLeBOro BblkntodaTensa — 1.

Y1 — BbixogHast koMmaHga "OTKpbITb C KOHTpornnepa".
Y2 — komaHga onepatopa «OTKpbITbY.

Y3 — BbixogHasa komaHga "3akpbITb C KOHTponnepa".
Y4 — xomaHga onepatopa «3aKkpbITby.

Y5 — curHan owmnbkn npu ynpasneHnm 3agBvKKON.
Y6 — nNpeBbILEHNE BPEMEHN XOAa 3aABWXKM.

Y7 — HeT noaTBepXaeHNa xoaa.

Y8 — camoxop.

Y9 — 3anpeT KHOMKN «3aKkpbiTby.

Y10 — 3anpeT KHOMNKK « OTKPbITbY.

OYHKUNA BblgAET B POSIMIVHI COOBLLEHUIN crefytowme CoobLeHns:
. 3agBmkka Ne PasobpaHa

. 3agBmxkka Ne Neperitn Ha py4HOe ynpaBneHve

. 3agBmkka Ne 3anpeT oTKpbITUS

. 3agemkka Ne 3anpet 3akpbITus

. 3agBmkka Ne NpeBbIleHO BpeMsi xoaa

. 3agBmxkka Ne HeT noaTeepxaeHus xoga

. 3agBmkka Ne He KOHTponnepHoe ynpasneHne

. Ne HeBepHbIn HOMEP 3a4BUXKKK

. 3agBmkka Ne OLLI T3 On T3 3=1

O©CoONOOOBRROWN -

(DyHKLI,VIFI peann3oBaHa And cxemMmbl C CaMonogxsatomMm B c60p|<e PT30 ¢ KOoCBEHHbIM BbLIXOAOM Ha
cTon
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o D 1A
c I nTaHKA
=
o T
-E- g-} K21
3 : "
o E | Myckatene LWeENed SakneliTHA
o =2
=
I B K11 k3.2
= I nemaHKa
T E | —t —t ko

3 1.1
& A L nvTan4aA
sk} o+
o
I
=
=
= |
A0
m Omgp 1.2 Pene ueneh cTona

k3
I —
Jakp 1.2 U muTaHKa

14-50 OYHKIIUN OBINIECUCTEMHBIE



KPYron BUBIIMOTEKA ®@YHKLMUN

dyHKUMA NpumMeHsieTca Tonbko ans nnatgpopm CPBK noborn Bepcun.

Mpumep BbizoBa hyHKLUMM

CT:

g
[az]
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TEXHOJIOTMYECKUE ®YHKLIUU

14.8 ®d3anB2, FZadv2

HasHauyeHue
DyHKUMA ynpaBneHns anekTpudnLMpoBaHHON 3a0BUKKON.

OTo6paxeHune
CT: obA:
75 FZadd $3amsl
L&)
(Y1, Y2,Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Y11, [CITE] 16
Y12, Y13, Y14, Y15, Y16) = FZadv2(X1, X2, % i
X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, i
X13, X14, X15, X16, X17, X18, X19, X20, X21, % %
X22) i E
I
i m
I [
i
(Y1, Y2,Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Y11, ] E
Y12, Y13, Y14, Y15, Y16) = ®3ags2(X1, X2, % [
X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, B3] %
X13, X14, X15, X16, X17, X18, X19, X20, X21, B33
X22) iEE
EEH EEH
] [N
] ol

BxogHble napameTpbl: X1(ul6), X2(ul6), X3(ul6), X4(n), X5(n), X6(n), X7(n), X8(n), X9(n),
X10(n), X11(r1), X212(r1), X13(n1), X14(n), X15(n), X16(n), X17(832), X18(832), X19(832), X20(B32),
X21(n), X22(n)

BeixogHble napametpbl: Y1(n), Y2(n), Y3(n), Y4(n), Y5(), Y6(n), Y7(n), Y8(n), Y9(n), Y10(n),
Y11(n), Y12(n), Y13(ul6), Y14(n), Y15(), Y16(5)

OnucaHue

X1 — Homep anrobnoka. [Jns BbiBOAa HoOMepa 42"y 82" GyTo X3 OOJMKHbI ObITb YCTAHOBMEHDbI B
1.

X2 — ngeHTndukaTop 3aasuKKku. VicnonbayeTtcd Ana naeHTudmkaunm 3agBkkM No NPpMCBOEHHOMY
en Homepy. BeiBoguTCca B coobLieHnn, hopmmpyeMom pyHKLMENR.

X3 — onncaHve Npu3HakoB HaCTPONKMW.

L] OOl7| 6ut X3 - curHan ot X11 B doyHKUMIO 3aBeaeH - Aaa/Het (1/0). Mpu yctaHoBKe 3TOroO
6uta B 1 doyHKUMen 6yaeT obpabaTbiBaTbea aprymeHT X11. MNpn yctaHoBKe aToro 6uta
B 0 6espasnunyHoe 3HayeHue aprymeHTa X11.

O] 1M 6ur X3 - KpanHee COCTOsIHME KoHLeBoro BbikntovaTens (KB) pasoMkHyTo — ga/HeT
(1/0). BO3MOXHOCTb HACTPOWMKM PYHKLUMW ANA apmaTypbl, Y KOTOPOW KpanHee
coctosiHue KB 3amkHyTO.

] 2M 6ur X3 - 3agBwkka ¢ camonogxsatom B PT30 - pa/Het (1/0). Bo3aMOXHOCTb
HaCTPOMKN (PYHKUMM [ONsi KOHKPETHOM CxeMHou peanu3auum cbopok PT30. [Mpu
ycTaHoBKe 3Toro 6uta B 0 «nogxesat» opraHn3yeTcs B OyHKLUW.

O 3™ 6ur X3 - ynpaBnswowee Aenwcteue Ha apmatypy npyu T3 - u3
dyHKumn/camoctoaTenbHbii curHan (1/0). Mpu yctaHoBke aTtoro 6uta B 1 dyHKUMen
OyoeT BblAaH ynpaBngaloLWMA CUTHAN Ha OBWXKeHue, B 3aBMcuMocTu oT tuna T3. lNpu
ycTaHoBKe 3Toro 6uta B 0 dyHKunen 6yoeT nNpomsBOAUTHCHA TOSBbKO KOHTPOSb
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nepemMeLLeHns 3afBWKKA. YNpaBnsloWMN curHan B 3TOM crnyvyae [omkeH ObiTb
cchopMUpOBaH ApYruMy yNpaBnsioLUMK LEensiMu.

0O 4°M 6ur X3 - BblBO4 B co00LleHnn - Homep/vaeHTudpumkaTtop (1/0). Onpepensiet
BbIBOAUMbIA B PONAMHI aprymeHT dyHkumm X1 nnmn X2. MNpu yctaHoBke aTtoro 6uta B 1
B PONAWHI BbIBOAUTCA Homep, npu 0 — maeHTudumkatop. Bonee npegnodTUTENbHO
yCcTaHaBnmBaTtb 3TOT 6MT B 0, T.K. peanbHbIn HOMep anrobnoka MoXeT He coBnagaThb C
3aaHHbIM B napameTtpe X1.

] 5°M 6ur X3 - KoHTpornb AwxeHus ot KB - ga/HeT (1/0). MNpun yctaHoBke aToro 6uTa B 1
KOHTPOSb ABWXEHUS opraHu3yeTcsa oT napameTpoB X7 n X8.

0 6°" 6ur X3 - KOHTPOIMb ABMXEHUS oT nyckatens - aa/Het (1/0). Mpu ycTtaHoBKe 3TOro
BuTa B 1 KOHTPOMb ABMXEHMS opraHm3yeTcsa oT napameTpoB X9 n X10.

@Bﬂumaﬂue!!!

52 1 6™ 6yt X3 OAHOBPEMEHHO He AO0KHbI ObITb paBHbI 0.

O 7° 6ur X3 - BBOA CurHana ot nyckaTens - nHansuayanbHbIi/0606LweHHbIn (1/0). MNpu
yCTaHOBKe aTOro 6uta B 1 aprymMeHT doyHKuMM X9 - curHan OT MnyckaTens «3akpbiTby,
X10 - curHan oT nyckatens «OTKpbITb». [lpn ycTaHoBke aTtoro 6uta B 0 aprymeHT
dyHKUMM X9 - 0606LeHHbIn curHan oT nyckatenen. 3HadveHue aprymeHta X10
f6e3pasnunyHoe.

] 8% 6ur X3 - BblBOA coobLueHus u3 pyHkumm - ga/Het (1/0). MNpwn ycTtaHoBKe aTOro 6uta
B 0 coobueHna u3 QyHKUMM He BbIBOOATCA U ANnd OPMUPOBAHUSA COOOLLEHNUS
HeobXxoAMMO MCMNoNb30BaTb (PYHKLUNIO message.

] 9™ Gur X3 — mecTHoe ynpaBreHne Yepes koHTponnep - ga/Het (1/0). YkasbiBaeT, Kak
OypeT BbldaBaTbCs YNpaBnsiollee BO3AEWCTBUME OT KHOMKA C MECTHOro Luta
ynpasneHus. Npun ycTaHoBKke 3TOro 6uta B 1 curHan oT KHOMKWM AOMMKeH ObiTb 3aBeeH B
KOHTpONMep 1 ganbHenwee ynpasnsollee Bo3gencTene bygeT BblgaHO (QyHKUMER.
Mpwn yctaHoBke atoro 6Guta B 0 KOMaHAa OT KHOMKM MOCTynaeT HenocpeacTBEHHO B
cxemy cbopkn PT30.

] 102 6ut X3 — HenocpeACTBEHHbIV BbIXxo Ha cTon - ga/HeT (1/0). MNpwu yctaHoBKe 3TOro

O6uta B 1 BbIXOOHOW CUrHam ctona BblAaeTcs HenocpeacTBEHHO B CXeMy CTOMOBOroO
pene. lNpu yctaHoBke aTtoro 6uta B O BbLIXOOHOW CUrHam cTona BblAaeTcs B Lenb
NPOTUBOMOSOXHYIO TEKYLLEN BbINONHAEMON KOMaHAbl.

X4 — komaHga onepatopa "OTKpbITh" (BUPTyanbHas);

X5 — komaHaa onepatopa "3akpbiTh" (BUpTYyanbHas);

X6 — komaHga onepatopa "Cton" (BupTyanoHas);

X7 — curHan o1 KoHueBoro BbikrtovaTens "OTkpbITo". Micnonb3yeTcss COBMECTHO C napamMeTpoM X8

ANA naeHTUUKaLMm NONOXEHUS 3a0BVXKKN.

X8 — curHan oT KOHLEeBOro BblknovaTens "3akpbiTo". cnonb3yeTca COBMECTHO ¢ napameTpom X7

ANA naeHTUdUKaLmMm NoNoXeHNs 3aaBUXKKN.

X9 — curHan ot nyckatenss Ne1l (o0606weHHbIN/3akpbiTh). ObpabGaTbiBaeTcd yHKUMEN B

3aBUCMMOCTY OT 3HaueHus 7'© Guta X3.
X10 — curHan ot nyckatens Ne2 (O/oTkpbiTh). O6pabaTbiBaeTca (PyHKUMEN B 3aBUCUMOCTU OT

aHavenmns 7'° 6ura X3.
X11 - curHan oT aBToMata nuTaHuss Bkn/Bbikn. Ncnonb3yetca ans onpegeneHns CoCcTosHUSA

3aaBwxkkn. ObpabaTbiBaeTca PyHKUMEN B 3aBUCMMOCTM OT 3HAYEHUSsI 0™ 6ura X3.
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X12 — npu3Hak MeCTHOro ynpasneHus 3aaswkkon. Npu yctaHoBke X12 6nokvpyeTcs ynpasneHue
3aABWXKKOM co cTaHumm onepatopa. Mpn X12 = 1 6yayT npuHATbl B 06paboTky napameTpbl X21 u

X22. Cnocob obpaboTku onpenensieT 9°M 6ut X3.

X13 — komaHga TexHonornyeckon 3awuTsl "OTKPbITB";

X14 — komaHaa TexHonornyeckon 3awmTsl "SAKPbLITB";

X15 — npusHak Hanumumna TexHonormndeckon 6rnokmposkn OTKPbLITUA;

X16 — npusHak Hannyuna TexHonorndeckon 6rnoknposkn SAKPbITUA;

X17 — ycTaBka MakCMMarnbHOro BpEMEHW OABWKEHUS 3aABWKKN;

X18 — ycTaBka MakCMMarbHOro BpEMEHN OXnaaHus Hadvana OBWKEHUST 3a0BUXKKM;
X19 — ycTaBKa MakCMMarnbHOro BpEMEHU 3aTara 3aBWKKN (TOSNTbKO Ha 3akpbITue);
X20 — ycTaBKa BpeMeHW AeCTBMSA BbIXOLHOMO CUrHana B Lenu ynpaBrieHns nyckatenem;
X21 — npu3HaKk OTKPbITUS OT MECTHOrO ynpaBreHus:;

X22 — npu3Hak 3aKkpbITUA OT MECTHOIO yrnpasrieHus.

Ycraroska 9'° Guta X3 B 0, onpegensieT AN (OYHKUMU NPU3HaK ynpasneHue 3aiBWXKKOW C
MECTHOro wuta ynpaeneHus 6e3 Bblgayn ynpaBnawLWMX BO3AEWCTBUA M3  yHKuun. [ng
KOppPEeKTHOM paboTbl PYHKLMM (KOHTPOSb X044, BblAadya COCTOSHMA U T.4.) Ha 3Tu Bxoaa TpebyeTtca
nogaesaTb CUrHanbl, MO0 OT KHOMOK ynpaBreHWs MECTHOro LWNUTa ynpaereHnsa nubo curHansl ot
Kaxxgoro u3 nyckatensi. Ecnun mecTtHoe ynpasneHue cyuwiectByeT, a Tpebyemble napameTpbl B
KOHTpONNep He 3aBOAAT, TO AN OTMEHbl KOHTPONS ABWXEHUs Heobxoammo aprymeHtam X21 u
X22 npucBonTb 3HadeHue 1.

MpuopuTeT KOMaHA ynpaBneHus:

1. X13 n X14.
2. X15 n X16.
3. X4, X5, X6, X21, X22.

Y1 — peanbHbin curHan «OTkpbITb». Y1 = 1 nocne aHann3sa BO3MOXXHOCTU BbINONTHEHNSA KOMaHAbI;
Y2 — koMaHa onepatopa OTKpbITb (BUPTyanbHas);

Y3 — peanbHbii curHan «3akpbiTb». Y3 = 1 nocne aHanmnsa BO3MOXXHOCTM BbIMNOSIHEHNSA KOMaHAbI;
Y4 — komaHga onepaTopa 3akpbiTb (BUPTyanbHas);

Y5 — peanbHbii curdan «Ctony. Y5 = 1 nocne aHanMsa BO3MOXHOCTU BbIMNONIHEHMS] KOMaHAbI;

Y6 — komMaHga onepartopa cTon (BMpTyarnbHas);

Y7 — npusHak ownbkn «3aaBukka pasobpaHa;

Y8 — npu3Hak olmnbkn «npeBblllieHne T xoaa 3aaBUMKKOM»;

Y9 — npur3HaK oLINBOKMN «HET NOATBEPXKAEHNS X003 3aABWKKNY;

Y10 — npm3HaK oWNBKN «HE KOHTPOMMEPHbIV X04 3a4BWKKNY;

Y11 — npu3HaK OTKPbITUA 3a0BWXKY;

Y12 — npu3Hak 3aKkpbITUA 3a0BUXKNY;

Y13 — Kog coobLieHus cornacHo Homepy 13 Tabnmubl 8. B Y13 mMoxeT ObiTb 3anMcaHo MakCUMymMm
3 kopga coobLeHun. Ha kaxgoe coobLueHne 5 ouT;

Y14 — npn3Hak nonoxeHue 3afBWKKN OTKPbITA;

Y15 — npu3HaKk nonoxeHue 3aaBWKKK 3aKpbITa;

Y16 — npu3Hak NonoxeHne 3aBWXKN cpegHee.

®yHKUMA BblAAET B POSUIMHI COODLLEHUI CrieaytoLlmne CoobLEeHUS:
30BNe O T3 Omn T3 3=1

30BNe Ol TB_ O u Tb_3=1

3agewkka Ne PaszobpaHa

308 Ne OLL ot KB.

308 Ne OtmeHa komanabl no OLL1.

308 Ne 3anpeT oTKpbITUS.

oukrwnNE
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7. 308 Ne3anpeT 3akpbITuS.

8. 3aB Ne 3anpeTt ocTtaHoBa.

9. 3aB Ne Kma.3akp yxe BbINoOnHAETCS.
10. 3aB N2 Kma.OTKp y>Xe BbINOMHsETCS.
11. 3aB Ne OtmeHa komaHabl OTKPbITb.
12. 308 Ne OtmeHa komaHabl 3AKPbITh.
13. 38 Ne MY. OTmeHa KomaHAab!.

14. 348 Ne 3akpbiTa. OTMEHa KOMaHAabl.
15. 348 Ne OTkpbiTa. OTMEHa KOMaHAbI.
16. 3aB N2 HeT curH.oT nyckarens.

17. 3aB Ne HeT cmeHbl cocTosiHUSA oT KB.
18. 348 Ne HeT noateepxaeHust xoaa.
19. 348 Ne HeT NnapameTpoB KOHTPONS.
20. 3aB Ne NMpeBLIWeHO Bpemsa xoaa.

21. 308 Ne He KOHTponnepHoe ynpasn.
22. 308 Ne Cton no OLUA.

23. Ne HeBepHbI HOMEpP 3a0BUXKMW.

24. 3aB Ne HacTpo4HbIli napaMeTp HEBEPEH.
25. 3aB Ne lMepentn Ha pyd. ynpasn

DyHKUMSA peanu3oBaHa:

0514 CXeMbl C CaMonoaxBaToOM B KOHTpoInepe

MyckaTene WEnel oTKPEITMA

k2.1

__/ —t K1

OTRE

J ATaHKA

k1.1 I ArTaHKA

Jarp

BrixogHele cMrHane co wead a
YIPAENE HWA KOHTRONNE pa

MyckaTenk UENER SakbITMA

Ans cxembl ¢ camonogxsatom B coopke PT30O ¢ HenocpeaCTBEHHbBIM BbIXOAOM Ha CTOM
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DyHKUMA NpuMeHseTCsa Tonbko ansa nnatgopm CPBK nto6on Bepcum.
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Mpumep BbIzoBa (PyHKLUUU

CT:

(nn16, nnl17, nn18, nnl19, nn20, nn21, nn22, Al
nn23, nn24, nn25, nn26, nn27, nu4, nn25, nn26, tﬂg
nn27) = FZadv2(nul, ny2, nu3, nnl, nn2, nn3,

nn4, nn5, nn6, nn7, nn8, nn9, nnlo, nnll, nnl2,
nnl3, nel, ne2, ne3, ne4, nnl4, nnlb)

EEEIEIEIEIEIEIEIEIEIEIEIEIEI
| 2

[an]| ([us]
| &
)| 1]

5

(nnl16, nnl7, nnl18, nnl9, nn20, nn21, nn22,
nn23, nn24, nn25, nn26, nn27, nu4, nn25, nn26,
nn27) = ®3ags2(nuyl,nu2,nuy3, nnl, nn2, nng,
nn4, nn5, nn6, nn7, nn8, nn9, nnl0, nnll, nnl2,
nnl3, nel, ne2, ne3, ne4, nnl4, nnibs)
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14.9 Coob6uweHune, Message

Ha3HauyeHue
BbiBog cO0OOLLEHMI B NPOTOKOS COObLITUN
OTo6paxeHune
CT: oba:

Mess&gﬁ CoofIme e
Message (X1 [,X2, ... ,Xn]) F ]

i [

B kayectBe npumepa paccMmoTpeHa (OyHKLUMS C OBYMS
BXoJaMu.

CoobweHune (X1 [,X2, ... ,Xn))

BxogHble napameTpbl: X1(*), X2(*)
Xi — BXOQHOW napameTp, KOTOPbIN MOXET ObITh:
e CTPOKOBOW KOHCTaAHTOW, 3anucaHHOM B KaBbldkax (Hanpumep, message("TekcT
coobuweHns"));
e uvMeHeM nepemeHHon B[], 3anucaHHbiIM B Buae <Tun><Homep> (Hanpumep,
message(Bal1));
UMeHeM fokanbHon nunmn rnobansHon nepeMeHHon (Hanpumep, message(s32_A));
e o06o3HaveHnem aTpnbyTta nepemeHHon (Hanpumep, message(sal.al));
e  YNCNOBOW SABHOM KOHCTAHTOW, NOKanbHOW U rnodanbHOM KOHCTaHTOMN.

OnucaHue
Kaxgbin napameTp npeobpasdyeTca B CTpoKy. [AnuHa pe3ynbTupylowen CTPOKM He [OrKHa
npesbiWwaTbh 59 CMMBOIOB.

B ®B[l y gaHHON yHKLUMM MOXHO 3adaTb MPOM3BOSIbHOE KOMMYECTBO BXOAHbLIX MapameTpoB
HeonpegeneHHoro Tuna (cm. pasgen 5.4.2.1 «BctaBka anemeHToB» KkHUrn «MogynbHas
nHterpuposaHHaa SCADA KPYT-2000. KPYT'OJ1. MHTerpmpoBaHHas cpea paspaboTku»).
BbiBOAUT coobLLeHne B NPOTOKOS COOLITUN.

INoruka pa6oTbl hyHKLMM

WHCTpyKumnsa onsa 3anmcy coobLeHns B PONSIMHT B BUAE TEKCTa U 3HAYEHU NepeMeHHbIX
Pe3ynbTaT BbINONMHEHWUS WHCTPYKUWMW, NpuBeAEHHON B npumepe, Ha Buaeokagpe "MPOTOKOI
COBbITUWN" oTobpaxaeTcs B creaytoLleM Buae:

[ata Bpewms LWar, pesynbTat: nul,p22= 6 764.984

Mpumep BbizoBa PYHKLUN

CT: oba:

Message ("Lar, pesynbTarT:
nu1,pB22=",ny1,pB22)

CoobuieHue ("LUar, pesynbTar:

nu1,p22=",nu1,pB22)

roe Shag_res — rnobanbHasi CTPOKOBasi KOHCTaHTa co
3HayeHuem «lllar, pesynbTaT: Nul, pB22=».
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14.10

CoobuweHune2, Message2

Ha3HauyeHue
dyHkuMa Message2 npefHasHadeHa AN BbiBO4a COOOLLUEHMA B NPOTOKON CcobbiTnin. TekcTt
coobLueHns 6epeTca n3 croesaps.

OTob6paxeHue

CT: oba:
Message2 (X1,X2,X3,X4[,X5, ..., Xn])

&SLU . el i Em;eme?
CoobueHune2 (X1,X2,X3,X4[, X5, ..., L6 16
Xn]) LI1E LITH

L1165 16

i

BxogHble napameTtpbl: X1(416), X2(u16), X3(416), X4(u16)[,X5(*),..., Xn(*)]

OnucaHune

X1 - no kogy cnoBaps onpeaensieTcs crnosapb, M3 KOTOPOro HEOOXOAMMO B3ATb COBbITHE.
X2 - no kogy cobbITusi onpegensdeTcs cobbiTue B CrioBape.

X3 - TMN NnepeMeHHOMN.

3Ha4eHune Tun nepemMeHHON
1 BxoaoHasa aHanorosas
2 BxogHas guckpeTtHasa
3 Py4Hou BBOA
6 IuckpeTHas BbIxogHas
8 AHanoroBast BbIXOAHas

X4 - Homep nepeMeHHON.
X3, X4 3agalT NEepeMeHHy, C KOTOpoW cBA3aHO cobbitve. Ecnn cobbiTue He c€Bsi3aHO C

nepemMeHHON, TO 3TN NapameTpbl AOMKHbI ObITb paBHbI 0.
X5 - Xn(*) - cnMcok napameTpoB, KOTopble ByayT NOACTaBNASATLCA B TEKCT COOOLLEHMS.

KonnyecTtBo 3TMX AOMOMHUTESNbHBIX BXOAOB AOIMKHO COBNagaTb C KOMMYECTBOM MapameTpoB
cobbITus, 3agaHHOro napameTpom X2, u3 crioBapsi, 3agaHHoro napametpom X1. Mcnonb3oBaHue
OOMNOSHUTENbHBIX BXOAOB OonucaHo B pasgene 5.4.2.1 «BcTtaBka aneMeHTOB» KHUMKM «MoaynbHas

nHterpuposaHHaa SCADA KPYT-2000. KPYTOJ1. IHTerpupoBaHHasa cpefa pa3paboTku.».

HaHHaa yHKUMSA He npumeHsieTca ans «ctapbix» nnatgpopm (CPBK Bepun 6.5 gns OC QNX u
LINUX n cpena ncnonHeHunsa sepcun 1.0).

Mpumep BbIzoBa PYHKLUN

CT:

roe:
[}

Message2(301,1,1,1,Ba1.a14, Ba1)

CoobuweHnne2(301,1,1,1,Bal.a14,Ba1)

301 - «kop cnoBapsi (CucTemHble
cobbITHA).

1 — kop cobbiTua B cnosape (BMNM=%-
A4f 3HaveHune NMPM=%-.4f).

OYHKIIUN OBINIECUCTEMHBIE
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e 1 - T1un nepemeHHomn (BA).
e 1 — HOMEp NepeMeHHOMN.

e Bal.a14 — nepBbii  napameTp
cobbiTus (3HaveHme BII)
e Bal - BTOpor napameTp coOGbITUS

(TekyLiee 3Ha4YeHe napameTpa)
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14.11 Coob6weHune3, Message3

HaszHauyeHue
dyHKUMA message3 npefHasHadeHa AN BbiBO4A COOOLLUEHWA B NPOTOKON COObLITUA. TekcT
coobLeHns bepeTtca ns criosapsi.

OToGpaxeHune
CT: oba:
Ilessazel CoofreFme’
CoobuweHune3 (X1,X2,X3[,X4, ..., Xn]) LTF LITE
CTp
Message3 (X1,X2,X3[,X4, ..., Xn]) E|-

BxogHble napametpbl: X1(416), X2(u16), X3(ctp)[, X4(*),...,.Xn(*)]

OnucaHue

X1 - no Koay crniosBaps onpegenseTcs cnosapb, U3 KOTOPOro HEOBXOANMO B3ATb COBbITHE.
X2 - no kogy cobbiTna onpegensietca cobbiTve B Cnosape.

X3 - no3nuymns nepemeHHomn

X4 - Xn(*) - cnMcok napameTpoB, KOTopble ByayT NoACTaBNSATLCA B TEKCT COOOLLEHMS.

KonnyectBo 9TUX AOMOSHUTESNbHBLIX BXOAOB [AOSMKHO COBMagatb C KOSWMYECTBOM MapaMeTpoB
cobbITus, 3a4aHHOro NapameTpom X2, u3 crioBapsi, 3agaHHoro napametTpom X1. Ucnonb3oBaHue
JOMNOSHUTENbHBIX BXOO0B OnucaHo B pasgerne "5.4.2.1 «BctaBka anemMeHToB» kKHUrM «MogynbHas
nHTerpupoeaHHass SCADA KPYT-2000. KPYT OJ1. HTerpnpoBaHHas cpeaa pa3paboTkm».

[aHHasa dyHKuMS He npumeHsieTcs ana «ctapbixy nnatgopm (CPBK Bepumn 6.5 gna OC QNX un
LINUX n cpena ncnonHeHunsa sepcun 1.0).

Mpumep BbIzoBa PYyHKUUMN

CT:

Message3(301, 1, "TKT13-876",
Bal.a14, Bal)

Coobwenne3(301, 1, "TKT13-876",
Bal.a14, Bal)

roe:

e 301 — koa cnosaps (CuctemHble
cobbITnS).

el — koA coBbITMA B cCroBape | [pe: Pos — rmo6ankHas CTPOKOBas KOHCTaHTa CO
(BMr=%-.4f 3Hauyenune NMPM=%-.4f). | ayayennem "TKT13-876".
e "TKT13-876" - no3uuusi
nepeMeHHoMN.
BA1.a14 — nepBbii napameTp

coobLeHnsa (3HadeHne BITI).
Ba1 - BTopon napameTp cobbITus
(Tekywiee 3HayeHve napameTpa).
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14.12 MNMaysa, Pause

HasHayeHue
PyHKUMNSA YTEHNSI BPEMEHN MPOCTOS CUCTEMDbI.

OTob6paxeHue
CT: oba:
Y = Maysa() Panse ITavrza
Y = Pause()
B2 B2
BbixogHble napameTpbl: Y(B32)

Noruka pa6oTbl hyHKLMN

®yHKUNS BblOaeT pesynbTaT NPOCTOS CUCTEMbI, Kak YMCIO cpabaTbiBaHUA CUCTEMHOIO cYeTyMKa
MWUHYT B BeLLleCTBEHHOM chopmarTe.

Y MOXeT MMeTb TPy BapyaHTa 3Ha4YeHWUN:
1. nonoxuTenbHoe Y1Cho - YUCNo cpabaTbiBaHWA cHETYMKA MUHYT.
2. HOMb - NPOCTON B TEe4YEeHMEe OOHOWN N TOM Xe MUHYTbI;

3. oTpuuaTenbHoe YUCNO - Tekyllee Bpems 3anycka CUCTEMbl MeHblUue Toro, Kotopoe 6bino B
MOMEHT nocnegHero octaHoBa (Npy NepeBoae BPEMEHN).

Mpumep BbizoBa PYHKLUUN

CT: oba:

Panse [Tayza

[B3zj1—IB3z] N8l [B3zk B3zj1—E32] N8l [B3zfa

ne1=May3sa( )

ne1= Pause()
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14.13 Mp3Byk, PlaySound

HasHayeHue
DyHKUMSA BOCNPOM3BEAEHMS 3BYKA.

OTob6paxeHue
CT: oba:
Y = Mp3ByK(X1,X2) PlaySound Mp3evE
Y = PlaySound(X1,X2)
L[16]] ]
m m [LiTEL

BxogHble napameTtpbl: X1(116), X2(n)
BbixogHble napameTpbl: Y(416)

OnucaHue

dyHkuma obecneunBaeT BocnpousBegeHne wav-ganna (waveform-audio), ums  KoToporo
accouMMpoBaHO C LENOYUCNEHHbIM MAEHTU(MKATOPOM, 3a4aHHBIM B Ka4eCTBE NepBOro BXOL4HOMO
napameTtpa. PopMmMpoBaHMe accoumauun Mexay LenoYUCrNeHHbIM MAEHTU(UKATOPOM U UMEHEM
Bocnpounssogumoro avna obecneuvmaetcss ¢ nomowbio danna PlaySound.ini. JaHHbin dann
OOIDKeH HaxoauTbesa nogaupektopuun Bin gnpektopun yctaHoBku cuctemMbl «KPYT-2000». dann
PlaySound.ini gomkeH nmeTb cnegyowmn opmar:

"<[MonHbIn NyTb K panny 1>" = <LlenoyncneHHbIn naeHTudukaTop danna 1>
"<MonHbIn NyTb K channy 2>" = <LlenouyncneHHbIn ngeHTudukaTop anna 2>
"<MornHbIn NyTb K panny N>" = <LlenouncneHHbIn nageHtudukaTop anna N>

BTopon BxogHOW napameTp MHULMUPYET NPOBEPKY Hanuyus BOCMPOU3BEOEeHUS 3BYKa [OaHHOW
PYHKLUMEN B TEKYLLMA MOMEHT BpeMeHU. Ecnn oH paBeH 0, npoBepka He BbINONHAETCS, (PyHKUUA
HayMHaeT BOCNPOM3BOAUTL 3adaHHbiM davn B nbom cnyyae. Ecnu napameTp paseH 1 u
dyHKUMS elle He 3aBepLumria BOCMPOM3BEAEHME 3ByKa — BOCMPOM3BEOEHWE He MpepbiBaeTcs,
3a4aHHbI hann He BOCNPOU3BOANTCS.

B pesynbtate cBoen paboTbl YHKLUMS BO3BpallaeT €AMHCTBEHHbIM BbIXOOAHOW MapameTp,
KOTOpbIA MOXET ObiTb MCMOMb30BaH ANS aHanM3a BO3MOXHbIX OLMBOYHLIX cuTyaumn. BeixogHow
napameTp MOXeT NPUHMMAaTb criefyoume 3Ha4YeHNs:

0 — ycneLHoe Havarno BocnpousseaeHus ganna;

1 — B TeKywuMrh MOMEHT YyXe BOCNpouM3BOAMTCA 3BYK (B pesynbTarte npeabiaylimnx Bbi30BOB
dyHkumir PlaySound nnu PlaySoundFile);

2 — oTcytcTByeT (pann, accouMmpoBaHHbIA C  COOTBETCTBYIOLWWMM  LEeNOYUCIEHHbIM
naeHTudurkaTopom;

3 — 3agaHHbIN LenoYmCneHHbIn NOeHTUUKaToOp He ABNSETCS YHUKaNbHbIM B Npeaenax ini-ganna;

4 — naeHTUMUKATOP NPUHUMAET HEAOMYCTUMbIE 3HaYEHUS;

5 — owmbka popmarta ini-cbanna;

6 — owmnbka BocnpounsseaeHns danna.

HaHHaa yHKuMs He npumeHsieTca ana nnatgopm CPBK nio6on Bepcun.
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Mpumep BbIzoBa PYyHKUUMN

CT:

oba:

nu2 = PlaySound(nul, nnl) ]
] ] -l

nu2 = Mp3.yk(nul, nnl)

ol

LI1E LL1E LI1E
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14.14 Mp3Byk®ann, PlaySoundFile

Ha3HaueHune
DyHKUNSA BOCNPOM3BEAEHNSI 3BYKOBOIO (hanna.
OT1ob6paxeHue
CT: oba:
“laySoundFile Hp-hgm'iﬂaifm
Y = Mp3Bykdann(X1,X2) AL Tel
Y = PlaySoundFile(X1,X2) [m] [

BxoaHble napameTpbl: X1(cTp), X2(n)
BbixogHble napameTpbl: Y(416)

OnucaHue
®yHkuma obecnevmBaeT BocnpouBeaeHne wav-davna (waveform-audio).

MMepBbI BXOOHOW NapaMeTp 3adaeT MMsi BOCNPOM3BOANMMOro 3BYKOBOro davna.

BTopoi BxogHOW napameTp MHUMUMUPYET MNPOBEPKY HanuyuMs BOCMPOU3BEOEHWUS 3ByKa OaHHOW
byHKUMEN B TEKYLLMA MOMEHT BpemeHW. Ecnun oH paBeH 0, NpoBepka He BbINOSHAETCH, YHKUNSA
HayMHaeT BOCNPOWM3BOAUTL 3adaHHblM dann B nbom cnydyae. Ecnu napameTp paseH 1 u
dyHKUMSA ellle He 3aBepLunna BOCMNPOM3BEAEHME 3ByKa — BOCNPOM3BEAEHWE He npepbiBaeTcs,
3agaHHbI harn He BOCMPOM3BOLMUTCA.

B pesynbtate cBoen paboTbl yHKUMS BO3BpaLlaeT €AUHCTBEHHbI BbIXOQHOW napameTp,

KOTOPbI MOXeT ObITb MCNONb30BaH AN aHann3a BO3MOXHbIX OLUMOOYHbBIX cuTyaunin. BeixogHow

napameTp MOXeT NpuHUMaTh CregyoLlmne 3Ha4YeHns:

0 — ycneluHoe Havaro BocnpoussegeHus ganna;

1 — B TeKywMrh MOMEHT YyXe BOCNPOM3BOAMTCA 3BYK (B pesdynbTaTte npeabiaylmnx Bbi30BOB
dyHKkum PlaySound unu PlaySoundFile);

6 — owmnbka BocrnpousseaeHns anna.

[aHHasa cyHKkumna He npumeHsieTcsa anda nnatopmMCPBK  ntoboin Bepcun u cpedbl UCMOMNHEHNS
KPYTOJ1 Bepcun 1.0 .

Mpumep BbIzoBa PYyHKUUMN

CT: ®obA:
= le(D: i . Em
glr%i VI\:/’;?/)I{SHO;IT)OIFlle( D:\Temp\SoundFileN F T
Mu2 = Mp3sykdariin
("D:\Temp\SoundFileName.wav", nn1l) Sy L I

lne: FileName — rmobanbHasi CTpokoBasi KOHCTaHTa
co 3Ha4yeHueMm " D:\Temp\SoundFileName.wav ".
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14.15 Yrb_u16, RBC i16

Ha3HaueHune
CunTtaTtb 3Ha4YeHne 13 ykasaHHoOro 6uta nepemeHHon uenoro 16-6utHoro chopmara.

OTob6paxeHue

CT: oba:

¢ il6 1E_1l6i
Y1 = RBC_i16(X1,X2,X3)

016 [ odis] [
Y1 = Y16_u16(X1,X2,X3) L1 LI

BxogHble napameTtpbl: X1(11), X2(u16), X3(116)
BbixogHble napameTpbl: Y1(n)

OnucaHue

MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

®PyHKUMA CUMTBIBAET 3HAYEHNE N3 YKa3aHHOro buta nepeMeHHon Lenoro oopmarTa.

X1 — 3HavyeHne nepemeHHon A0 paboTbl PyHKUMM. DTO 3HAYEHMEe npucBamnBaeTcs Bbixogy Y1 npu
HEKOPPEKTHOM 3Ha4yeHun Bxoaa X3.

X2 — nepemeHHas uenoro gpopmMmara, U3 KoTopon TpebyeTcsl cuMTaTb 3HaYEeHUe ykasaHHoOro buta.
Homep 6uTa onpegensieT crnegyowmmn apryMmeHT PyHKLMK.

X3 — Homep OwuTa, onpepender, M3 Kakoro OMTa BTOPOro aprymeHta HeobxoaMmo cuuTaTb
3HayeHue. 3HadeHne aprymeHta X3 [OMKHO nexaTtb B guanasoHe ot 1 pgo 16. 3geck 1 —
obpalleHure kK mnagwemy 6uty, 16 — K ctapemy.

Y1 — 3HayeHune 3agaHHoro ouTa.

O6paboTka ownb0oK

Ecnn 3HaueHne, nepegaHHoe Ha Bxog X3, MeHblue 1 nnu 6onblie 16, To Ha Bbixog Y1 nogaeTcs
3HayeHue ¢ Bxoda X1 u B ponnuHr Beisoantca coobieHmne «KPYTITOJ1:RBC Ow.3HayeH.aprym.X3».

Mpumep BbizoBa PYHKLUN

CT: ®BA:
o] i
nn2 = Yr6_u16(nnt, nut, nu2) Y g Ana e

S HETEE

nn2 = RBC_i16(nnl, nul, nu2)

o]
L1 6] AL
TE] L2 [16

T
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14.16 Yrb_u32, RBC 32

HasHauyeHue
CunTtaTtb 3Ha4YeHne 13 ykasaHHoOro 6uta nepemeHHon uenoro 32-6utHoro chopmara.

OTob6paxeHue
CT: ®BA:
tE 13 S
Y1 =4Ytb_u32(X1,X2,X3) =
L33 [N 032 [
Y1 = RBC_i32(X1,X2,X3) LI1E S

BxogHble napameTtpbl: X1(11), X2(u32), X3(416)
BbixogHble napameTpbl: Y1(n)

OnucaHue

MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

DYHKUMA cUNTBIBAET 3HAYEHME N3 yKa3aHHOro bmta nepemeHHon Lenoro oopmara.

X1 — 3HavyeHne nepemeHHon A0 paboTbl PyHKUMM. DTO 3HAYEHME npucBamnBaeTcs Bbixogy Y1 npu
HEKOPPEKTHOM 3HayeHun Bxoaa X3.

X2 — nepemeHHas uenoro 32-6uTHOro ¢opmata, u3 KoTopon TpebyeTca cumTaTb 3HaYeHue
ykasaHHoro 6uta. Homep 6uta onpegenseT cnenyrowmm aprymeHT yHKUUu.

X3 — Homep 6uta, onpegensier, M3 Kakoro Guta BTOPOro aprymeHTa Heobxoaumo cuuTaTb
3HayeHne. 3HadeHne aprymeHta X3 [OMKHO nexaTb B guanasoHe ot 1 pgo 32. 3gecb 1 —
obpaleHune kK mnagwemy outy, 32 — K cTapLuemy.

Y1 — 3HayeHne 3agaHHoro outa.

O6paboTka ownboK
Ecnn 3HaueHune, nepegaHHoe Ha Bxog X3, MeHblue 1 nnu 6onblie 32, To Ha Bbixog Y1 nogaeTcs
3HayeHune ¢ Bxoga X1 n B ponnmHr BbiBoantcsa coobueHmne «KPYITOJ1:RBC Ow.3HauyeH.aprym.X3».

Mpumep BbIzoBa (PyHKUUU

CT: oba:
UrE_132
O i
nn2 =4tb_u32(nn1, u32_1, nu2) = e TEF I e +n 2 [

S EIF

nn2 = RBC_i32(nnl, u32_1, nu2)

2 [

3pecb u32_1 — rmobanbHasi nepeMeHHasi Lenoro 32-6utHoro Tmna.
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14.17 CepBCrar, ServState

HasHayeHue

YTeHne cocTosiHUA cepepa.

OTo6GpaxeHune

CT:

oba:

Y = ServState()
Y = CepBCrat()

Servitate CepeCrar
LI16[] L1601

BbixogHble napameTpbl: Y(u16)

OnucaHue

DyYHKUMSA NPON3BOAUT CUMTLIBAHWE COCTOSIHMA cepBepa. He npumeHsetcsa ona nnatgopm CPBK

nobon Bepcum.

INoruka pa6oTbl hyHKLMM

dyHKUMSA BO3BpaLLaeT 3Ha4yeHue Tekyllero cratyca cepsepa B[l B uenom dopmarte. Tekywmin
ctatyc cepepa B[l moxeT npuHnmaTb 3HayeHud: «0» - pesepsBHbIn, «1» - ocHOoBHOW. CepBep, He
ONMCaHHbIN B Tpynne pe3epBuMpyeEMbIX M 3epKanusanpyembix cepBepoB (B dopme «Hactporika
3epkanusaumn» r'eHepatopa basbl [JaHHbIX), BCerga MMeeT cTaTyC OCHOBHOIO cepBepa.

Mpumep BbIzoBa PYyHKUUMN

CT: ®BA:
ServState CeprCrar
1=
nu1 = CepeCrar() |L|,1E[ZI—f|Z||L|.15| I ||_||15ﬂ] |_L[1E[]—|fljm| ML LL“IEﬁJ

ny1 = ServState()
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14.18 3anb_u16, WBC_i16

Ha3HaueHune
3anncaTb Nornyeckoe 3HayeHne B ykasaHHbl OUT nepemeHHon Lenoro popmara.

OTob6paxeHue

CT: oba:

1l ulé
Y1 = 3anb_ul6(X1, X2, X3) LITE] — [176]~

LI16] L6 16| L6

Y1 =WBC_il16(X1, X2, X3)

BxogHble napameTtpbl: X1(116), X2(u16), X3(n)
BbixogHble napameTpbl: Y1(1416)

OnucaHue

MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

DyYHKUMA 3anuCbIBaAET NIOrMyeckoe 3HadeHne B ykasaHHbIn GMT nepeMeHHon Lenoro opmaTa.

X1 — nepemeHHas uenoro gopmaTa, B KOTOpyto TpebyeTcsa 3anucatb JaHHbIE B YKa3aHHbIN OUT.
Homep 6uTa onpepenseT crneayowmn apryMeHT PyHKLMK.

X2 — Homep 6uTta, onpegensieT, B Kakon OGUT NepBoro aprymeHTa HeobxoamMmMo 3anuncatb 3Ha4YeHue.
3HayeHne aprymeHTa X2 OOMKHO nexatb B guanasoHe oT 1 go 16. 3gecb 1 — obpalieHune K
mnagwemy éuty, 16 — Kk ctapemy.

X3 — 3HayeHwue, 3annucbiBaemMoe B yKasaHHbI OUT NepBOro aprymeHTa.

Y1 — nameHeHHoe 3Ha4eHue nepBoro aprymeHTa yHKLnn.

O6paboTka ownboK

Ecnn 3HaveHue, nepegaHHoe Ha Bxog X2, meHblue 1 nnun 6onblwe 16, TO B POSIAIVHI BbIBOAUTCS
coobuweHne «KPYTOJT:WBC Owi.3HadeH.aprym.X2».

Mpumep BbIzoBa PyHKUMU
CT: oba:

T E] P

nu3 = WBC_i16(nul, nu2, nnl)

HLILTE] MUE [LTEf

nu3 = 3anb_u16(nul, nu2, nnl)

+—CJLTE] A3 [OT6k
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14.19 3anb_u32, WBC_i32

HasHauyeHue
3anncaTb Norn4yeckoe 3HauYeHne B ykasaHHbli OUT nepemeHHon uenoro 32-6utHoro popmara.

OTo6paxeHune

CT:

Y1 =WBC_i32(X1, X2, X3)

Y1 = 3anb_u32(X1, X2, X3)

BxogHble napameTtpbl: X1(132), X2(u16), X3(n)
BbixogHble napameTpsbl: Y1(u32)

OnucaHune

MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HauuHas ¢ Bepcumn 2.2,.

INoruka pa6oTtbl hbyHKLMM

@DyYHKUMA 3annCbIBAET NIOrMyeckoe 3HadYeHne B ykasaHHbIn GMT nepeMeHHon Lenoro opmaTa.

X1 — nepemeHHas uenoro 32-6utHoro dopmarta, B KOTOpyk TpebyeTca 3anucaTb OaHHble B
yKasaHHbIn 6uT. Homep 6uTa onpegenseT criefyowmnn apryMmeHT OyHKLUN.

X2 — Homep 6uTta, onpegenseT, B KAKOW BUT NepBoOro aprymeHTa Heob6xoaMMo 3anucaTtb 3Ha4YeHue.
3HayeHne aprymeHTa X2 OOMKHO nexatb B guanasoHe oT 1 go 32. 3gecb 1 — obpalieHue K
mnagwemy 6uty, 32 — Kk ctapLuemy.

X3 — 3HayeHwue, 3anncsbiBaemMoe B ykasaHHbI OUT NepBoro aprymeHTa.

Y1 — nasmeHeHHoe 3Ha4eHue nepBoro aprymeHTa yHKLUn.

O6paboTka ownboK
Ecnn 3HaveHue, nepegaHHoe Ha Bxog X2, meHblie 1 nnun 6onble 32, TO B POSIFIVHI BbIBOAUTCS
coobuweHne «KPYTOJ1:WBC Ow.3Ha4eH.aprym.X2».

Mpumep BbIzoBa PyHKLUMU

CT:

u32 2 =WBC i32(u32_1, nul, nnl)

32|32 2 [132]0

u32_2 =3anb_u32(u32_1, nyl, nn1)

+—oEz]UEE 2 320

3pecb u32_ 1, u32 2 — rnobanbHble NepeMeHHbIe Lienoro 32-6uTHoro Tmna.
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14.20 BHO1, DOT1

HasHauyeHue
Bpemsi HapaboTkn obopygoBaHus.

OToG6paxeHune

CT: oba:

(Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8) =
BHOZL(X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,
X12,X13,X14,X15)

(Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8)
=DOT1(X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,
X12,X13,X14,X15)

BxogHble napameTpbl: X1(u16), X2(n), X3(n), X4(n), X5(n), X6(832), X7(832), X8(B32), X9(B32),
X10(B32), X11(832), X12(1416), X13(116), X14(u16)
BbixogHble napameTtpbl: Y1(832), Y2(B32), Y3(B32), Y4(B32), Y5(B32), Y6(B32), Y7(n), Y8(n)

OnucaHue

MpymevaHwne:

HekoTopble BXOAHblE MEPEMEHHbIE OOHOBPEMEHHO SABMSKTCS WM BXOOHbIMWA U BbIXOAHbIMM,
Hanpumep: X4 n Y7, X6 n Y1.

dyHkumna «Bpems HapaboTkum obopyaoBaHusi», peanunsyeT CTaH4apTHbIM anropuTtMm  pacdéTta
BpeMeHun HapaboTku obopyaoBaHus.
MpumeHsieTca kak ana nnatgopm CPBK nioGon Bepcun, Tak n cpeabl mucnonHeHna KPYTOJ
nobown Bepcuu.
®yHKUMA BLINOMHAET crieqytoLme OeNCTBUS:

e PacuéT BpemeHun HapaboTkn o6opyaoBaHMs C MOMEHTa OBHYNEeHNA CHETUMKA;

e ABTOMaTU4yeckoe OOHyrneHne c4éTynka (Npy ycTaHOBKE aBToOMaTudeckoro cbpoca

CUETYMKA);

o OnpepeneHne cocTosiHMA 0BopyaoBaHUS (BKMIOYEHO / BLIKNIOYEHO);

e 3anoMvHaHue BpeMeHU 1 aatbl OGHYNEeHMsA CHETUNKA;

e 3anomMuHaHue gaTbl U BPEMEHM NOCEeQHEro BKIOYEHUS \ BbIKNOYeHNS 060pyaoBaHus.

INoruka pa6oTbl hyHKLMM

X1 — nopsgkosbii Homep yHkumm (o1 1 go 20 000). Ona nnatpopm CPBK, HaunmHasa ¢ Bepcun
7.1, n cpeabl ucnonHennss KPYIOJ1, HaunHas ¢ Bepcun 2.1 - HeobasaTenbHbIN BXoA (ecnv BXxoq
He NpMBA3aH ABHO, TO HOMep OyaeT NoACTaBMeH aBTOMaTUYECKN).

X2 — curHan «OO6opygoBaHue BKIOYEHO». X2=1 — o0opygoBaHMe BKIOYEHO, X2=0 -
0b60opyaoBaHne BbIKITHOYEHO.

X3 — curdHan «ObopynoBaHue BblkAo4eHO». X3=1 — obopyaoBaHune BbIKNOYEHO. cnonb3yeTtca
npu X14=1.
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X4 — curHan «Cbpoc c4éTtumka HapaboTkun» (X4=1). Micnonb3yeTcs npu pyd4HoMm cbpoce cHETHMKA
HapaboTKu.

X5 — komaHpa «[posecTn pac4€Tt». Mcnonb3dyeTcs Mpu BHELWHEM pexume 3agaHus nepuoa
pac4yéta BpemeHn HapaboTku (ecrnv napameTp HacTpomkm «Pexum paboTbl C BHELWHUM
Tanmepom» X15=1). X5=1 — npoBecTn pac4er.

X6 — Bpems HapaboTkn 0bopyaoBaHMsi C MOMEHTa NocreaHero copoca cyéTumka (CunTbiBaeTcs n3
nepemMeHHON npu 3anycke). Takas xe nepeMeHHas, kak 1 Y1.

X7 — pata nocnegHero WM3MeHEHUs1 COCTOSIHUS 06opyaoBaHwus (BKN/BbIKI) (CYATbIBAETCS U3
nepemMeHHon nNpu 3anycke). Takas xxe nepeMeHHas!, kak n Y2.

X8 — Bpems nocnegHero U3MeHeHWsi cocTosHMa obopyaoBaHMsA (BKM/BbIKN) (CYUTbIBAETCH U3
rnepemMeHHON Npu 3anycke). Takas e nepeMeHHas), kak n Y 3.

X9 — gaTa nocriegHero cbpoca cyéTymKa (CUUTbIBAETCA M3 NepeMeHHOW npu 3anycke). Takas xe
nepemMeHHas, kak n Y4.

X10 — Bpemsa nocnegHero cbpoca cYETUYMKa (CUNTBIBAETCH M3 NepeMeHHON npu 3anycke). Takas
Xe nepemMeHHas, kak 1 Y5.

X11 — cocTosiHne obopyaoBaHus (BKM/BbIK). CUMTbIBaeTCA M3 NepemMeHHoM npu 3anycke. Takas
Xe nepemeHHasi, kak n Y6.

X12 — nepvoa pacyéTta (BbIXOOHbIX AaHHbIX). YUMTbIBaeTCa B pexume paboTbl C BHYTPEHHUM
Tanmepom (X15=0). BeixogHble napameTpbl dyHkumm BHO1 6yayT meHaTbes ¢ nepuogom X12 (B
CeK).

X13 — pexxum obHyrneHus cY4ETUMKa HapaboTkn. 3agaéT ycnosus obHyneHnst CHETUMKA HApaboTKu.

0 — c4éTumnk cbpacbiBaeTCsi TONbKO BPY4HYt curHanom X4 («Copoc cHéTumka HapaboTKny).

1 — cuéTumk cbpacbiBaeTCca aBTOMaTUYECKM Kaxabii noHeaenbHuK B 004. 02MuH.

2 — CYETUMK cbpacbiBaeTcs aBTOMaTU4EeCKM MEPBOro Ymcna Kaxgoro HoBoro mecsiya B 00u.
02MuH.

3 — cyéTtumk cbpacbiBaeTcs aBTOMaTMYECKM MEPBOro 4mcrna kaxgoro Hosoro roga B 00u.
02MuH.

2 MUHYTBI JatoTcs 4ns opMMPOBaHUSA NEYATHOro AOKYMEHTA.
B pexumax aBTOMaTMyeckoro cbpoca CYETYMKA COXPAHAETCS BO3MOXHOCTb OOHYNUTb CHETYMK
BPYYHYHO.

X14 — napametp «Pexum». NMpn X14=0 cocTtosiHne obopydoBaHune (BKN/BbIk) onpegensieTcs no
OAHOW BXOAHOW nepemeHHonm X2 — curHan «O6opygoBaHue Bko4veHo». Mpn X14=1 cocTtosiHue
obopyaoBaHue (BKN/BbIKIT) onpeaensieTcs no AByM curHanam: X2 n X3.

X15 — napameTp, MO3BOMSAKLWMIA WMCNOMbL30BATh BHELHUW Taumep ANs Bbldayn KOMaHObl
«lMpoeectn pacuét» (X5). MNpu X15=0, pacyét BbIxogHbIX NapameTpoB (Y) dyHkuun BHO1
nNpoBOAUTCA C NEepuoaoM, OnpedenéHHbIM napameTpom X12, ¢ MCMNONMb30BaHUMEM BHYTPEHHEro
Tanmepa. MNpun X15=1 napameTp X12 He ucnonbayeTcs, a pacyéT npoussoautcs npy X5=1. MNocne
npoBefeHnsa pacdéta nepeMmeHHon X5 npuceaneaetcsa 3HavyeHme 0.

Y1 — Bpemsi HapaboTkm obopyanoBaHus (C MOMeHTa nocrneaHero cobpoca cYéTUmKa).

Y2 — gaTta nocrnegHero nsMeHeHus coctosiHma obopyaoBaHus (BKN/BbIKIT).

Y3 — Bpems nocnegHero M3MeHeHust COCTosIHUS obopyaoBaHus (BK/BbIKN).

Y4 — pata nocnegHero cbpoca cHET4MKa.

Y5 — Bpems nocnegHero cbpoca cHETUMKA.

Y6 — cocTtosiHne obopydoBaHusa (Bkn/Bblki). OnpegensieTca No OBYM MNepeMeHHbIM (ecnu
HacTpoeyHbln napameTp X14=1): X2 (curHan «O6opynoBaHve BKIHOYEHO») M X3 (curHan
«ObopynoBaHMe BbIKMOYEHO»); M NO oaHOM nepemeHHon X2 (curHan «O6opynoBaHue
BKIOYEHO»), ecnn HacTpoeyHbln napameTp X14=0. B nepBom cnyyae coctosiHuio obopyaoBaHue
«BKJT» (Y6=1) cooTtBeTcTBYeT BbInonHeHne AByx ycnosuin X2=1 n X3=0. Bo Bcex ocTanbHbIX
coveTaHuax — coctosHue obopyposaHus — "BbIKI" (Y6=0). Bo BTOpoM cryyae COCTOSHMIO
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obopynosaHue «BKIl» (Y6=1) cooTBeTcTBYeT BbinonHeHne ycnosusa X2=1. MNMpu X2=0 coctosHue

obopynosaHus — "BbIKIT" (Y6=0).
Y7 — curHan «C6poc cyétymka HapaboTkm». Wcnonb3yetca npu pyvyHOM cbBpoce cyéTuumka

HapaboTku. Takas xxe nepeMeHHas, Kak n X4.
Y8 — komaHga «[1poBecTu pacyéTy. Takas xxe nepeMeHHasi, kak n X5.

Mpumep BbizoBa PYHKLUN

CT:

(ne8,n89,n810,n811,nB12,nB13,NN6,NN7) =
DOT1(nul,nn1,nn2,nn3,nn4,n81,n82,n83,ns
4,ns5,nB6,n87,nu2,nu3,nu4)

O O Oy CO CO CO o)
=2 | |52 | | || I =2

=
=]

LT 6] FILL . _
[ 1 (}532) MB8 [B3zfx
Mz

(nB8,nB9,nB10,nB11,MB12,NB13,MN6,NN7) = IGIE 232 N80 [B32]

BHO1(nuyl,nnl1,nn2,nn3,nn4,n81,n82,n83,n ' T4  EER A e

B4,nB5,n86,nB7,nu2,nu3,nu4) EERIIEL
1532] MB2 . : 32BN |:|:|

1B32] MB3 [E32]
[53z] Me4 [F32) i832) MB12 [E32)0

1B32] MBS . . _
1532) NBB (5832 MN813 B3z
1B32] MB7 [B37] r : .
I L
ILIT6] L3 | !: M nn? |ﬁ|:|:|
L1 6] FILL
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14.21 Bbi3os, Call

HasHauyeHue
Biizos [Npll 13 cnucka nporpamm B dhamne programs.Ist KOHTposnnepa.

OTobpaxeHue
CT: PBA:
C'all Brmos
Y = Call(X) W= LT}
Y = Bbi3oB(X)

BxoaHble napameTpbl: X(116)
BbixogHble napameTpbl: Y(416)

OnucaHue
MpumeHsieTca Tonbko ansa nnatdopm CPBK nto6on Bepcum.

Noruka pa6oTbl hyHKLMN
Bbi3os [Mpll 13 cnncka nporpamm B hanne programs.Ist koHTponnepa.

X —uenoe 4ucno, onpegensioliee HOMEpP BbI3bIBAEMOW MporpamMmbl U3 cnucka hanna
programs.|st.

Mepeas lMpll, nmetowasa ycnosHelh Homep "0", BbI3bIBAETCA Ha BbLINOSIHEHMSA MO yMon4yaHuto. U3

Hee, C nomMowpblo (PyHKUMM Bbi3oB, opraHu3dyeTcs Bbl30B Ha BblNosiHeHWe nobon apyron [pll,
cofepxallencs B hanne programs.lst.

Y — niobas nepemeHHas uenoro 16-6utHoro Twuna Tuna .

Mpumep BbIZoBa (PyHKUMUU
CT: PbA:

nul = Call(ny?2)

L] AL L Bl

nul = BeizoB(nu?2)

STE AT o]
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14.22 Keut, Confirm

HasHauyeHue

®yHKUMA NpeaHasHavyeHa Anst KBUTUPOBaHUS BCEX COBbLITUI, CBA3aHHbLIX C NEPEMEHHOMN.

OTob6paxeHue

CT:

oba:

Confirm (X1,X2)

KBut (X1,X2)

BxogHble napameTtpbl: X1(116), X2(416)

OnucaHue
X1 - TMn NnepemMeHHoN:

3Ha4yeHne [Tun nepemMeHHOMN
BxopnHasi aHanorosad
BxogHas guckpeTHas
PyyHoi BBOA
[MCKpeTHas BbIxogHas
AHanorosas BbixoaHas

OO WIN|F-

X2 - Homep nepemMeHHON.

HaHHaa dyHKuMs He npumeHsieTca ansa nnatdgopm CPBK niobon Bepcun m cpega UCNONHEHUSA

KPYI Ol Bepcun 1.0.

Mpumep BbIzoBa PYHKLUN

CT: ob:
KEmr
Confirm(1, 13) ST CILITE] AL (15 16
T6] M2 [O76 (I S ] e
Kewr(1, 13) IENT e
roe:
1 — Tun nepemeHHon (BA)
13 — HoOMep NepeMeHHOMN.
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14.23 HantnPB, FindHI

HasHayeHue
DYHKUMS NLLET NEPEMEHHYIO PYYHOro BBOAA.

OTo6paxeHune

CT: oba:

(Y1, Y2, Y3, Y4) = FindHI(X1, X2, X3)

(Y1, Y2, Y3, Y4) = HaituPB(X1, X2, X3)

BxogHble napameTtpbl: X1(116), X2(u16), X3(832)

BbixogHble napameTpbl: Y1(B832), Y2(B32), Y3(B32), Y4(B32)

OnucaHwue

X1 - Ha4anbHLIN HOMEP.
X2 - Kon-Bo.

X3 - 3HayeHune.

Y1 - 3Ha4yeHne_ps..

Y2 - 3HayeHune_pB2.

Y3 - 3Ha4yeHue _pB_max.
Y4 - 3HadeHne_pB_min.

[aHHaa dyHKUMa npumeHsieTca Tonbko Ansa nnatgopm «CPBK...».

INoruka pa6oTbl hyHKLMM

®dyHkuna HantuPB — uvweT nepemeHHy pyvyHOro BBOAA, HayuHash C HoMepa MnepeMeHHOon
"HavyanbHbil HOMep + KoJs1-e0” B fuana3oHe "Kos1-e0"-1 ekinro4yumersibHo..

B cnyyae HaxoxaeHuss nepemeHHon PB, nmelowen Tekyulee 3HavyeHMe MeHblUee unuM paBHOe
napameTpy "3Ha4YeHue", BO3BpallaeT 3HayeHuss aTpubyToB nepemeHHon PB BellecTBEHHOro
TMna.

Ecnn B ykazaHHOM Amana3oHe noucka OyayT nepemeHHble PB He BewecTBeHHOro Tuna,
pe3ynbTaT noucka bygeT HeonpeaeneH.

Mpumep BbIZoBa (PyHKUMUU

CT:

(nB2, nB3, nB4, nBH)
FindHI(nul, nu2, nel)

(nB2, ne3, ne4, neb)

nez
HantnPB(nul, nu2, nel) L6 =K

Mne4 E|32
Mes
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14.24 O6pA, ProcD

HasHauyeHue
O6paboTka curHanoB Ly6nMPOBaHHbIX M TPOMPOBAHHbLIX AaTyMKoB, POPMMPOBAHME MO HUM
0000LLEHHbIX MapaMeTpoB.

OToG6paxeHune

CT:

(Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8,Y9,Y10,Y11,Y12,Y13,Y14
Y15) =
ProcD(X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12,X1

3)

(Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8,Y9,Y10,Y11,Y12,Y13,Y14
Y15) =
OBPL(X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12,X1 B

3)

ProcD O6pT

=
=
=
[=3]

@EIEIEIEIEI@EEE
@EIEIEIEIEI@HEE

)|
b
m|
[TE]
b2

|
(2
b

H32

BxogHble napameTpbl: X1(u16), X2(832), X3(B32), X4(B32), X5(n1), X6(n1), X7(11), X8(n1), X9(r1), X10(n),
X11(n), X12(832), X13(832)

BbixogHble napameTpbl: Y1(n), Y2(n), Y3(n), Y4(n), Y5(n), Y6(n), Y7(n), Y8(n), YO(n), Y10(n), Y11(n),
Y12(n), Y13(832), Y14(832), Y15(1416)

OnucaHue
[nsi KOppeKTHOW paboTbl PYHKLMM HEOOXOAMMO, YTOObI:

o - o n
napameTpbl X8 1 Y9 6binv 0gHOW 1 TON XXe NEPEMEHHON, eCnn 2% 6ur napameTpa X1 paseH
1 (kHonKM BbiGOpa NpuBSA3aHbl K AUCKPETHLIM NEPEMEHHbLIM);

o _ - n
napameTpbl X9 1 Y10 Obiniv 0QHOM U TON XXe NepeMEHHON, eCnn ecnm 2" Gur napameTpa X1
paBeH 1 (kHOMKU BbIGOpa NpMBA3aHbl K AUCKPETHBIM NEePEMEHHbIM);

. - o on
napameTpbl X10 n Y11 Obiniv 04HON U TOW XXe NepeMEHHON, ecnn ecnn 2° BMT napameTtpa X1
paBeH 1 (KHOMKM BbiGOpa NpuBSA3aHbl K AUCKPETHLIM NEPEMEHHBIM);

o o o n
napameTpbl X11 1 Y12 6binv 0gHOM 1 TOM XXe NepeMeHHON, ecnun ecnu 2% 6ur napametpa X1
paBeH 1 (KHOMKM BbiGOpa NpuBSA3aHbl K AUCKPETHLIM NEPEMEHHbLIM);
napameTpbl X12 1 Y13 Oblniv 0gHOM 1 TOW Xe NepeMeHHOon Npu NobbiX yCroBusX;

HaHHasa yHKuMa npumeHsieTca Tonbko Ana nnatgopm CPBK ntobon Bepcun.

INoruka pa6oTbl hyHKLMM

dyHKUMA NpedHasHavyeHa ansa obpaboTku curHanoB AyOGnmMpoBaHHbLIX U TPOUPOBAHHLIX 4AaTYMKOB,
dopmMnpoBaHuA No HUM 0B6O6LWEHHbIX NapameTpoB. [aHHble obpaboTaHHble 0606LeHHbIE
napameTpbl MOryT ObITb MCNOMNBb30BaHbl AN BbiBOAA MHpOpMauum Ha oTobpaxeHne onepaTopy u
BBOZA MHDOpMaLUn B perynaTop.

X1 — OnucaHne NpM3HaKoOB HACTPOWKM.

0 6ut OPS — C6poc owmnbok paccornacoBaHMs MO KOHKPETHbIM AaTyvkam, npwm
BbICTaBneHunn obLen owmbkn paccornacosaHus (ga-1/Het-0).
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1 6ut OPS — Nepexon Ha aBTOMaATUYECKU pacyeT pesyrbTUPYIOLWEro 3Ha4YeHUs Npu
HeLOCTOBEPHOCTM BbiOpaHHOro gatyuka (ga-1/Het-0).
2 ount OPS - KHonkum BblbOpa npuBsA3aHbl K OUCKPETHbIM MEPEMEHHbIM /[ K
aHanoroBon nepemeHHon (aa-1/Het-0).
3 6uT OPS — ECTb BO3MOXHOCTb BbiOOpa HEAOCTOBEPHOro AaTt4yumka (aa-1/HeT-0).
4 6ut OPS — O6pabaTtbiBaeM TpoupoBaHHble / ybnupoBaHHble faTymkun (ga-1/HeT-
0).
5 6out OPS - PacdeTHOMYy 3HadeHuto npucBamBaeTcsa (C yd4eTOM [OCTOBEPHOCTU
Kaxgoro patuvka) - cpegHee apudmeTMyeckoe 3HauveHwe gaTuvkoB  /
Me[MaHHOe 3Ha4YeHne OAaTYMKOB (4119 TPOUPOBaHHbLIX AaTynkoB) (4a-1/HeT-0).
6 6uT OPS — [Npy HEQOCTOBEPHOM 3HAYEHMM OOHOMO U3 OATUUKOB PE3YSNbTUPYHOLLUM
3HavyeHnem OygeT - 3HayeHMe nepBoOro / BTOPOro AaTyMka M3 OCTaBLUMXCSA
[ocToBepHbIX (fa-1/HeT-0). (6 6uT aHanuaupyeTtcsa npu 3HavyeHun 5 n 8 GuTos
OPS =0).
7 6ut OPS — O6paboTka pacyeTHOro 3Ha4YeHnsi BHyTpWU PyHKUMM / BHE dDyHKUMK (Oa-
1/HeT-0).
8 6uT OPS - NMpn HEQOCTOBEPHOM 3HAYEHMM OOHOrO U3 AATYMKOB Pe3yrbTUPYIOLLMM
3HavyeHveM OygeT — cpegHee apudMeTU4eckoe 3HadeHue MoKasaHui OBYX
OCTaBLUMXCS  OOCTOBEPHbIX [[aTyMkoB /  pesynbTupylowee  3HavyeHue
BblYUCIISIETCA B 3aBUCUMOCTU OT cocToaHus 6 6uta OPS (ga-1/HeT-0). (8 6ut
aHanmanpyeTcsa npu 3HavyeHun 5 6uta OPS = 0).
X2 — nokasaHuna gatymka Ne1;
X3 — nokasaHuna gaTtymka Ne2;
X4 — nokasaHud gatymka Ne3;
X5 — npusHak HegocToBepHocTH aaTumka Ne1 (moctoBepeH — 0/ HegocToBepeH -1);
X6 — npusHak HegocToBepHoCTU aaTumka Ne2 (noctoBepeH — 0/ HegocToBeEpEH -1);
X7 — npnsHak HegocToBepHocTH aaTumka Ne3 (moctoBepeH — O/ HegoCcTOBEpPEH -1);

NMPUMEYAHMUE.

lMpu3Hakn HeOoOCTOBEPHOCTM AaTyMKOB (POpMUPYHOTCA B MNporpaMmme nonb3oBatens. [pu aTtom

06bIYHO Y4YNTLIBAETCS:

e [pU3HAK CHATMSA NepeMeHHOn C ornpoca. Ecnv nepemeHHas cHATa C onpoca, OHa cyuTaeTcs
HeOCTOBEPHON;

e aTpubyT «TUMN 3aMeHbl HEOOCTOBEPHOro 3Ha4yeHus». Ecnn 3HadeHne gaHHoro aTpubyTta He
paBHoO 0, nepeMeHHas cuUMTaeTca He4OCTOBEPHOM;

® MpU3HaK HeJOCTOBEPHOCTM CaMoW NepeMeHHOM (BXOOQHOW CurHan BHE AuanasoHa U3MepeHus
Unn OTKa3 KaHana namMepeHus).

X8 — npusHak Bbibopa gatumnka Ne1 (He BbibpaH — 0/ BbiOpaH - 1);

X9 — npusHak Bbibopa aatynka Ne2 (He BbiGpaH — 0/ BbIOpaH - 1);

X10 — npusHak Bbibopa aatynka Ne3 (He BbibpaH — 0/ BbiOpaH - 1);

X11 — npusHak Bblbopa aBTOMATUYECKOrO pexnma pacdeta pesynbTUPYOLEro 3HaueHns (pyyYHomn
pexunm — 0/ aBToOMaTUYECKUA PEXUM -1);

X12 — kop COCTOSHMA NpU3HakoB BblGOpa 4aTYMKOB, NpU3Haka aBTOMaTU4YecKoro pacyeta.Ecnu

2% 6ur OPs (t.e. napametp X1) paBeH 0, T.e. KHONKM BblbOpa NpUBSA3aHbl K aHaNOroBbIM
napameTpam, TO B 3aBMCMMOCTW OT KOMOMHaAUMM KHOMOK BblibOpa AaTYMKOB M aBTOMATUYECKOro
pexxuma pacdeta B X12 0OMKHO 3anuckiBaTbCA crieayollee 3HavyeHue:

CocTtosiHne
CoctosiHme | CocTosiHue
KHOMKM CocTtosiHue 3HayeHne 3HayeHne
KHOMKMN KHOIMKMN
aBTOMaTUye BLIGOPA BLIGOpa KHOMNKM Bblibopa| napameTtpa X12 | napametpa X12
CKOro patdnka Ne1 OBOUYHOE AecaTnyHoe
partymka Ne3| gatumka Ne2
pexunma
0 0 0 0 0000 0
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CocTtosiHne
CocTtosiHue | CocTosiHme
KHOMKM CocTtosiHne 3Ha4eHune 3Ha4yeHue
KHOMKM KHOMKW
aBTOMaTM4ye BLIGOPA BLIGOPa KHOMKKM Bblbopa| napameTpa X12 | napametpa X12
CcKoro natdnka Ne1 ABOUYHOE OecATUYHOoE
paTtyuka Ne3| patymka Ne2
pexuma
0 0 0 1 0001 1
0 0 1 0 0010 2
0 1 0 0 0100 4
1 0 0 0 1000 8

X13 — ycTaBka paccornacoBaHus;

Y1l — owwubka pacdeTHoro napametpa. BbictaBnsietca B 1, korga gBa unu 6ornee OaTynkoB
He4OCTOBEpPHbI;

Y2 — owwnbka paccornacoBaHusi. BeictaBnsercsa B 1, korga Kak MMHUMYM 2 faTymka LOCTOBEPHbI U
paccornacoBaHne Mexay HUMn 6onblue yCTaBKM paccornacoBaHNUS;

Y3 — owwmbka paccornacoBaHus mexay gatymkom Ne1 u cpegHum 3HaveHmeM. BeictaBnsietcs B 1,
ecnu paccornacoBaHve wmexgy pgatdmkom Nel wn cpedHuM 3HavyeHMeM Oornblle YCTaBKu

paccornacoBaHus U Bce aTyuvku JOCTOBepHbl. Ecniv Y2=1 n 0°" 6ut OPS BbicTaBreH B 1, TO
cbpacbiBaeTtcsa B O;

Y4 — owmbka paccornacoBaHuns mexay gatymkom Ne2 n cpegHuUM 3HaveHmeM. BeictaBnsietcs B 1,
ecnu paccornacosaHve Mexay Aatdumkom Ne2 un cpedHuM 3HavyeHneMm 6onblue YCTaBKM

paccornacoBaHus 1 Bce AaTtuuku JoctoBepHbl. Ecnn Y2=1 un 0°" 6uT OPS BbIcTaBneH B 1, TO
cbpacbiBaeTtc B 0;

Y5 — owwmbka paccornacoBaHus mexagy aatymkom Ne3 n cpegHum 3HadeHveM. BeictaBnsietca B 1,
ecnu paccornacoBaHve wmexgy pgatumkom Ne3 un cpedHum 3HavyeHMeM 0orblue YCTaBKu

paccornacoBaHus U Bce aTyukum JOCTOBepHbl. Ecnn Y2=1 un 0°" 6ut OPS BbicTaBneH B 1, 10
cbpacbiBaeTcs B 0;

Y6 — 6rnokuposka Bbibopa aatynka Ne1 (HeT 6nokmposku — 0/ ecTb Griokuposka - 1);

Y7 — 6nokupoBka Bbibopa gatynka Ne2 (Het 6nokuposkm — 0/ ectb Grnokuposka - 1);

Y8 — 6nokupoBka Bbibopa gatyunka Ne3 (Het 6noknpoBkm — 0/ ecTb O6rnokmnpoBka - 1);

Y9 — npusHak Bblibopa aatynka Ne1 (He BbiGpaH — 0/ BbiOpaH - 1);

Y10 — npusHak Bbibopa aatynka Ne2 (He BbibpaH — 0/ BbiOpaH - 1);

Y11 — npusHak Bbibopa aatyunka Ne3 (He BbibpaH — 0/ BbiOpaH - 1);

Y12 — npu3Hak Bblbopa aBTOMaTUYECKOro pacdeta pesyrbTUPYHOLLEro 3Ha4YeHUs (PyYHON peXnm —
0/ aBTOMaTMYECKUIN pEXUM -1);

Y13 — KOA4 COCTOSIHUSI NPU3HaKoB BblibOpa AaTYMKOB, MpuU3Haka aBTOMaTU4YecKoro pacyeta. B
3aBucumocTu oT Y13 npusHaku Boibopa nmetoT cnegyowine 3HayeHus:

3Ha4yeHne | 3HadeHue CocTosiHue CocTosiHne CoctosHue kHonku | CocTosiHMe

napameTpa | napameTpa KHOMKM KHOMNKM Bblbopa | BbibOpa aaTynka KHOMKW
Y13 Y13 aBTomMaTuyeckor| part4ymka Ne3 Ne2 BblGopa

JBOWYHOE | JecaTudHoe 0 pexuma patdmka Ne1
0000 0 0 0 0 0
0001 1 0 0 0 1
0010 2 0 0 1 0
0100 4 0 1 0 0
1000 8 1 0 0 0

Y14 — pe3ynbTupytoLiee sHa4yeHue;
Y15 — koa coobLeHusi, popmupyembln PyHKLMEN NPpY BO3HUKHOBEHUN OLLMOOYHON CUTyauuu.
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Kop coobuieHus Cutyaums

1 HacTpoyHbI napameTp HeBepeH

2 OTpuuaTenbHasa ycTaBka paccorriacoBaHus
NMPUMEYAHMUE.

[aHHasa ¢dyHKUMA He BblgaeT coobuweHun B ponnivHr. Ho BbixogHow napametp Y15 mMoxHOo
aHanuanpoBaTb B NporpaMme nonb3oBaTensi Mnocrne Bbi30Ba AaHHOM (YHKUMW, U ecrnu ero
3HayeHne paBHO 1, TO BblgaBaTb coobLieHne «HacTpoeyHbli napameTp HEBEPEH», a ecnn 2- TO
«OTpuuaTenbHas ycTaBka paccornacoBaHus».

®dyHKUMA MoXeT ObiTb HACTpOeHa AN ABYX PEXUMOB paboTbl:
e C TpompoBaHHLIMU AaT4yMKamMm
e C pybnupoaHHbIMW JaT4YNKaMn

Bo3MoXHbI ABa pexuma pacyeTa pesynbTUPYHOLLEro 3HaYEHUS:
e ABTOMaTUYECKUI pacyeT pe3ynbTUPYHOLLIEro 3HaYEeHWUs NapameTpa;
e PyyHol BbIGOP KOHKPETHOrO 3Ha4YeHNs napameTpa.

Mpn HacTponke yHKUUK gna paboTbl C TPOMPOBAHHbIMM AaTyMkamu oHa paboTaeT crieayroum
obpasowm:
1. ABTOMaTM4ECKUIA pacyeT pe3ynbTUPYoLero 3Ha4YeHMs napameTpa:
1.1. npn [OCTOBEPHbIX 3HAYEHUAX MOCTYNalLWMX CUrHaroB OMpefensiTcs MUHUMAanbHoe,
cpegHee n MakcumarnbHoe 3HavyeHue napametpa: Omin, OcpegHee, max.
1.1.1. onpegengetca pasHuua mexay Omax-AcpeoHee n OcpeaHee-Omin. MNMonyyeHHble
pasHULbl CpaBHMBAKOTCA C NpeaenbHO JONYCTUMbIMU 3HAYEHUSMU paccoriacoBaHns
Mexay AatymKkamu.
1.1.2. npu 3Ha4YeHudXx, He npesblilWamWmx  OONyCTUMOE paccornacoBaHue,
pesynbTupylolee 3HadeHne BbIYUCIISETCS Kak cpedHee apudmMeTUdecKkoe 3HadeHuin

bIA out OPS paBeH 1 nnu kak [cpegHee, ecnu 5"Il7| out OPS

3-x napameTpos., ecnn 5
paBeH O.

1.1.3. npu BbIXO4E OAHOr0 napamMeTpa 3a AOMYyCTUMbIE TPaHULbI pPaccorracoBaHus
AaHHBIN NapamMeTp WucKNYaeTca M3 pacyeta, opmupyeTcs npudHak «Owunbka
paccornacoBaHusi fartdvMka» U pe3ynbTUpyloLee 3HaYeHMe BbIYUCNAETCA Kak

cpefHee apudmMeTUYecKoe ABYX OCTaBLUMXCS 3HAYEHNIA.

1.2. npu BbIXxoAe ABYX NapamMeTpoB 3a AOMNYCTMMbIE FpaHuLbl paccoriacoBaHus hopmMupyeTcs

npusHak «Owwnbka paccornacosaHus». . Ecnn B OPS 0" Gur paBeH 1, TO Npu3HakKku
"Ownbka paccornacoBaHMss Adatynka" no  KaXAOMYy KOHKPETHOMY OaTyuMKky He

dopmmpytoTcs, ecnu xe paseH 0, To opmupytotca. Ecnum 7% 6ur OPS paseH 0, TO
pe3yTbTUpyloLee 3Ha4YeHne paBHO 3Ha4veHuto [cpeaHee. Ecnum ke 3TOT OUT paBeH 1, TO B
pe3ynbTupyloLlee 3HavYeHne 3anucbiBaeTca NpuU3Hak HegOCTOBEPHOCTM (3HAYeHWe BHEe
AnanasoHe N3MepeHus).

1.3. Np1 HEAOCTOBEPHOCTN OLHOMO M3 NapamMeTpoB pe3ynbTupylolee 3Ha4YeHe BbIYMCNAETCS
Kak cpegHee apudmMeTmnyeckoe OBYyX OCTaBLUMXCS 3HAYeHU, ecnn S5bin 6ut OPS paBseH 1,
nn6o ecnn Sbin 6GuT OPS paeeH 0 1 8on 6ut OPS paeeH 1. Ecnu 5611 n 8on 6utel OPS
paBeHbl 0 pe3ynbTupytoLiee 3HavyeHne byaeT BblYMCNATCA B 3aBUCMMOCTU OT COCTOSIHUSA
6uta 6 OPS.

Ecnn 6on 6ut OPS paBeH 1, To:
e MpuW HeJoOCTOBEPHOCTM Aatymka Nel pesynbTupyloliee 3Ha4YeHne paBHO 3HAYEHUIO
gaTtymka Ne2
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e PV HeJOCTOBEPHOCTM Aatymka Ne2 pesynbTupyloliee 3Ha4YeHne paBHO 3HAYEHMIO
gaTtyumka Ne1

e MpW HegoCTOBEPHOCTM Aatyumka Ne3 pesynbTupyloliee 3HauyeHMe paBHO 3HAYEHMIO
gaTtymka Ne1.

Ecnun 6on 6ut OPS paBeH 0, To:

e MpW HegoCTOBEPHOCTM Aatymka Nel pesynbTupylouiee 3HauYeHue paBHO 3HAYEHMIO
paTtymka Ne3;

e MpuW HeJOCTOBEPHOCTM Aatymka Ne2 pesynbTupyloliee 3Ha4YeHue paBHO 3HAYEHMIO
partymka Ne3;

e MpuW HegoCTOBEPHOCTM Aatyumka Ne3 pesynbTupyloliee 3HauyeHune paBHO 3HAYEHMHO
JaTtymka Ne2.

1.4. npu HeQOCTOBEPHOCTM ABYX MapaMeTpoB BbiCTaBNAeTcs npusHak «Owmnbka pacyeTHoro

napametpa». Ecnn 7" 6ur OPS paBeH 0, TO pe3ynbTUpylOLlee 3HaA4YeHWEe pPaBHO
3HAYEHUID OCTaBLUEroca OOCTOBEpPHOro napameTpa. Ecnm xe aToT OMT paBeH 1, TO B
pes3ynbTupylollee 3HaYeHWe 3anucbiBaeTcs MNpPU3HaK HeJOCTOBEPHOCTWU (3HavyeHue BHe
AnanasoHe N3aMepeHus).

1.5. Np1 HeOQoOCTOBEPHOCTU Tpex napamMeTpoB BbiCTaBnseTcs npusHak «Owmbka pacyeTHOro

napameTpa». Ecnn 7" 6ur OPS paBeH 0, TO pe3ynbTupyloLlee 3HayeHne BblYUCTIAETCH
Kak cpegHee apudmMeTndeckoe 3Ha4YeHun Tpex gatymkoB. Ecnuv e aToT 6uT paBeH 1, To B
pes3ynbTupylollee 3HaYeHWe 3anucbiBaeTcs MpPU3HAK HeQOCTOBEPHOCTU (3Ha4yeHue BHe
AnanasoHe N3MepeHus).

1.6. B 3aBMCMMOCTM OT ONMCaHUsA NPU3HAKOB HAaCTPOWKM B aBTOMaTU4ECKOM PEXMME pa3peLLeH
nmbo py4vyHOM BbIGOP faTymka nNpu ero OOCTOBEPHOCTWU, NGO py4vyHor BbiBop noboro
AaTtyvka He 3aBUCUMO OT ero COCTOSAHUSA.

2. Py4Hown pexum Bblibopa gatyuka :
2.1. Pe3ynbTupylowiuM 3HayeHneMm npu Bblbope KOHKPETHOro Aatyuka SABMSTCA NokasaHus
3TOro Aartyuka.

2.2. Ecrm 3" 6ut OPS paBeH 0, TO Hemnb3s BbibpaTb HEAOCTOBEPHLIV AAT4YMK, €Crnn paBeH 1,
TO MOXHO.
2.3. MoxeT ObITb BblOpaH TONbKO OAMH AaT4MK.

2.4. Ecrm 1°" 6ur OPS paBeH 1, TO ecnu BbIOpaHHbLIN [aTyMK BAOPYr CTaHOBMUTCS
HeOJOCTOBEPHbIM,  MPOMCXOOAUT  MNEpexod B  aBTOMATMYECKMA  peXuMM  pacdeTa

pe3ynbTUpYoWero napameTpa, gaxe ecnu M Gur paBeH 1. WHaye nepexoq B
aBTOMATUYECKNI PEXMM HE NPOUCXOOUT.

2.5. B py4HOM pexumme owmnbkm No paccornacoBaHuio Ansi BCeX 4aTYNKOB HE (DOPMUPYIOTCA.

2.6. B py4yHOM pexvme npu He[oOCTOBEPHOCTU BbiGpaHHOro napameTpa dopmupyeTcs owmnbka
No He4OCTOBEPHOCTU pe3ynbTUpYIoLLEero napameTpa.

2.7.B py4yHOM pexume npu OOCTOBEPHOCTU BblIOpaHHOro napameTpa oOwWMOKM no
HeJOCTOBEPHOCTU pe3ynbTUpYoLLEero napameTpa He hopMUpYyoTCS.

Mpun HacTporike pyHKUMM Ana paboTbl ¢ Ay6GNMpoOBaHHbIMK AaTyMkamMu OHa paboTaeT crneayLwmm
obpasom:
1. ABTOMaTM4yeckui pacyeT pesynbTUPYIoLEero 3Ha4yeHus napaMmeTpa
1.1. MNMpwn JOCTOBEPHbLIX 3HAYEHNAX 06OMX NapamMeTpPOB:

1.1.1. OnpepensieTcs pasHUUA Mexgy MnoKasaHUAMU [aTyukoB. [lonyveHHbIN
pesynbTaT CpaBHMBaAeTCA C MpefdenbHO  OOMYCTUMbIM - 3HAYEHUAM
paccornacosaHus.

1.1.2. Tpn npeBbllleHUM pas3HULEn npeferibHo  OOMYCTUMOro  3HadeHus
paccornacoBaHunst hopmmupyeTca npmaHak «Owmnbka paccornacoBaHusay .
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1.2.

1.3.

1.4.

1.1.3. Ecrm 7°" 6ur OPS paBeH 0, TO pe3ynbTUpyloLLee 3Ha4YeHNe BbIYUCNSETCS

KaKk cpegHee apudMeTnyeckoe 3HavyeHun OByX gatymkoB. Ecnm xe aToT 6ut
paBeH 1, TO B pe3ynbTUpylOLlEe 3HA4YeHWEe 3anucbiBaeTCa Npu3HaK
HeJOCTOBEPHOCTU (3HAYeHMe BHE Anana3oHe N3MepPEHNs).

Mpy HeJOCTOBEPHOCTUN OOHOIO M3 NapameTpoB opmupyeTcsa npusHak «Owunbka

pacyeTHoro napametpa». , . Ecnu 7° 6ur OPS paBeH 0, TO pesynbTupytoLlee
3Ha4YeHne paBHO 3HAYEHMIO OCTaBLUErocs OOCTOBEPHOro Aatyuka. Ecnn xe aToT
OMT paBeH 1, TO B pe3ynbTUpylLlEe 3Ha4YeHWe 3anucbiBaeTCa Mpu3HaK
HeJOCTOBEPHOCTU (3Ha4YeHMe BHE Anana3oHe U3MepeHus).

Mpn HepocTtoBepHOCTM 0OOMX napameTpoB dopmupyeTcsa npusHak «Owmnbka

pacyeTHoro napametpa» , . Ecnu 7° 6ur OPS paseH 0, TO pesynbTupyroLiee
3Ha4yeHne BbIYNCNAETCH Kak cpeaHee apudmeTnyeckoe 3HadeHun OBYyX AaT4YMKOB.
Ecnn ke aToT OMT paBeH 1, TO B pe3ynbTupylollee 3HayYeHuWe 3anucbiBaeTcs
NPU3HaK HEAOCTOBEPHOCTM (3HAYEHNE BHE AMana3oHe U3MEPEHUST).

B 3aBMCMMOCTM OT OnNUCaHWS NMPU3HAKOB HACTPOMKM B aBTOMATUYECKOM pexume
paspelleH nmbo pydHon BbIGOP gaTymka Npu ero AOCTOBEPHOCTU, NGO pyyHOM
BbIGOp NtobOro gartymka He 3aBUCUMO OT €ro COCTOSIHUS

Py4Hon pexxum Bbibopa gaTumka

2.1

2.2.

2.3.
2.4,

2.5.

2.6.

2.7.

Pe3yJ'IbTI/IpyPOLL|,I/IM 3Ha4vyeHnem npu Bbl60pe KOHKPEeTHOro pnartynka ABnATCA
NnoKasaHnda 3Toro gat4ymka.

n -
Ecnn 37 6ut OPS paBeH 0, TO Hemnb3s BbiOpaTb HEQOCTOBEPHbLIN OATYMK, €CINK
paBeH 1, TO MOXHO.
MoxeT BbITb BbIOpaH TONMLKO OAUH OAaTUUK.

Ecrm 1°" 6ur OPS paBeH 1, TO ecnu BbIGPaHHbLIN AaTyYNK BAPYr CTaHOBUTCHA

HEeOOCTOBEPHbIM, NPOUCXOAUT nepexon B aBTOMaTU4YECKUI pexum pacyeTa

pe3ynbTUpYyIOLWero napameTpa, Aaxe ecrnu 3" 6ur paBeH 1. MHaye nepexon B
ABTOMATUYECKUIN PEXMM HE MPOUCXOANT.

B pydyHOM pexvme owmnbkM MO paccornacoBaHU Ans BCEX [OAaTYMKOB He
dopmMmmpytoTCS.

B py4yHOM pexume npu HEOOCTOBEPHOCTU BblibpaHHOro napameTpa dopmupyeTcs
OLLIMBKa NO HeJOCTOBEPHOCTN Pe3yNnbTMPYIOLLEro napameTpa.

B py4yHOM pexvme npu [OCTOBEPHOCTM BbIOpaAHHOro napameTpa oOwunbku no
HeJOCTOBEPHOCTUN pPe3ynbTMPYHOLLEro NnapameTpa He (hOpPMUPYIOTCS.
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Mpumep BbIzoBa PyHKUMU

CT:

(nn8, nn9, nnl0, nnll, nnl2,
nnl3, nnl4, nnl5, nnl6, nnl?7,
nnl8, nnl9, ne6, nB7, nu2) =
ProcD(nul,n81,n82,n83,nnl,
nn2, nn3, nn4, nn5, nné, nn7,
ne4, nns)

(nn8, nn9, nnl0, nnll, nnl2,
nnl3, nnl4, nnl5, nnl6, nnl?7,
nnl8, nnl9, ne6, nB7, nu2) =
O6pA(nul,nel,ne2,n83,nn1, Nn2,
nn3, nn4, nn5, nn6, nn7, ne4,
nns)

|
[EN]
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m
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k-]
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14.25 CMM, ResMM

HasHauyeHue
C6poc Me30HUH-MOoLYNS.

OTo6paxeHune
CT: oba:

ResMM(X1,X2,X3)

CMM(X1,X2,X3)

BxogHble napameTpbl: X1(416), X2(u16), X3(116)

OnucaHue

e X1 - Homep_kaHana OUNYCO — Homep kaHama, K KOTOpOMY npuBs3aH MOAYIb
HOMep_BXO[a_Ha_nnaTte ¢ Me30OHMHOM HOMep_BXoAda_Ha_nnare;

e X2 - HOMep_nnaTbl — AaHHbIN NapaMeTp YKka3blBaeT Ha HoMep Moayns kKoHTpornnepa TREI-5B-
02, Me30HMH KOTOpOro Heobxoammo cbpocuTb. [aHHbI NapameTp 3KBUBANEHTEH 3HAYEHWIO
nons «Homep nnatbl» 6a3bl gaHHbIX cuctembl KPYT - 2000;

e X3 - HOMep_BxoAa_Ha_rnnarte - AaHHbI napamMeTp Yka3blBaeT Ha HOMep Me30HMHa Ha moayne
koHTponnepa TREI-5B-02, koTopbin Heobxoammo copocuTb. [aHHbIN napameTp 3KBMBaNEHTEH
3Ha4YeHUIo Nonst kHoOMep Bxoda/Bbixoga» 6a3bl AaHHbIX cucteMbl KPYT-2000.

[aHHasa dyHKuMa npumeHsieTca Tonbko ana nnatgopm CPBK TREI-5B-02 nto6own Bepcuu.

INoruka pa6oTbl hyHKLMM
®yHkuna CMM npegHasHadeHa ans cbpoca (Unv nepevHuumanmsagnmn) Kakoro-nmbo Me3oHHa Ha
moayne koHTponnepa TREI-5B-02. Heob6xoaumocTb Bbl3oBa AaHHOW (PYHKUUW BO3HMKAET B TOM

cnydae, korga TpebyeTtcsa cOpocuTb HaKoMNNEHHOe 3HaveHue cyeT4vmka, Nbo korga Heobxoammo
3anycTnTb Me30oHWH B paboTy nocre ero cbo4.

Mpumep BbIzoBa PYHKLUN
CT: oba:

ResMM(nul, nu2, nu3) L1 5] FIL

CL16] AL2

CMM(nul, nu2, nu3) ﬁJILl’IEI e

CI[LL 1 & PR
CL16] AL2
SR
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14.26 CCy, ResC

HasHauyeHue
dyHKUMA cOpoca 3Ha4YeHUs KaHana cyeTymka.

OTob6paxeHue

CT: oba:

ResC(X1, X2)

CCu(X1, X2)

BxogHble napameTtpbl: X1(116), X2(u16)

OnucaHue

dyHKUMA npuMeHsieTca Tonbko ana nnatgopm CPBK TREI-5B-02 nwo6on Bepcum , CPBK
M®K3000 nto6on Bepcumn, CPBK MK ntobown Bepcun.

INoruka pa6oTbl hyHKLMM
X1 - HoMep nnaTbl B KOHTpoOsnepe.

X2 - Homep mecTa (c 1 no 16) Ha nnaTe, rae YCTaAHOBMNEH KaHamn CYETYMKa, KOTOPbIA HYXHO
cbpocuThb.

Mpumep BbI3oBa hyHKLMU

CT: oba:

ResC(nul, nu2)

076
076

CCu(nul, nu2)
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14.27  CueTtuuk, Counter

HasHauyeHue
HenocpencrtBeHHoe YTeHne 3HavyeHnsa y3na ICNT.

OT1ob6paxeHue

CT: oba:

Counter

Y = Counter(X1, X2)

)
)

Y = Cyetunk(X1, X2)

BxogHble napameTtpbl: X1(116), X2(u16)
BbixogHble napameTpsbl: Y(B32)

OnucaHue

dyHKUMA npumeHsieTca Tonbko ans nnatopm CPBK TREI-5B-02 nto6on Bepcum , «CPBK
M®K3000 ntobon Bepcun, CPBK MPK ntobor Bepcun.

X1 — uenoe 4ncno, ykasblBaloLee Ha HoMep nnarthbl, rae Haxoautes ysen ICNT.
X2 — uenoe 4ncno, ykasbiBalLlee HOMep MecTa Ha nnaTte, rae yctaHoBneH y3en ICNT.
Y — pe3ynbTaT cunTbiBaHMA 3HadeHns yana ICNT.

Mpumep BbI3oBa hyHKLMU

CT:

nel = Cyetumk(nul, nu2) T e B

nel = Counter(nul, ny2)

CE32) FBET |B32[1
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14.28 Tny2, TPU2

HasHauyeHue

Mporpamma KPYT O ncnonbayet dyHkumio TIY2 onga ctapta onpoca yana MmnynbCHOro Beoga
Ana noeepku pacxogomepoB (y3en ITPU), n panee nonyvaeTr pesynbTaTbl U3MEPEHUN 4Yepes
nepemeHHble Bl, HazHa4yeHHble Yepe3 apryMeHTbl (OYHKLMN.

OTob6paxeHue

OToG6paxeHune

CT: oba:

—]
s
=
(]
._]
—
<
b

=
[=3]
=
o

TPU2(X1, X2, X3, X4, X5, X6, X7, X8, X9)

=
[=2]
E
o

=
[=3]
=
o

=
[=2]
E
o

=
(=7
E
=

TMY2(X1, X2, X3, X4, X5, X6, X7, X8, X9)

=
[=3]
E
o

=
(=7
E
=

5=
(=2 N =2
E|E
= (=

x

5(u16), X6(u16),

x

BxogHble napameTpbl: X1(416), X2(u16), X3(u16), X4(416), 7(u16), X8(u16),

X9(u16)

OnucaHue

X1 - MIN — HomMep nnaThbl, rge YyCTaHOBNEHbl ME3OHUHbI (Y3nbl) BBOga curHanos ot TI1Y.

X2 - MM — HoMep Bxofa nnaTbl, rae yCTaHoBMneH Me30HUH BBoAa curHanos oT TI1Y.

X3 - BXa1 — Homep Bxoga nnaTbl MOAKNIOYMEHWS CTapTOBOro AeTeKkTopa MnepBoOM Mapbl Mo
HanpaBneHuno ABWKEHUS Lwapa.

X4 - BXp3 — Homep Bxoga nnatbl MOAKMOYEHMS deTekTopa uHMwa nepBon napbl Mo
HanpaBnNeHNo ABWKEHUSA Lwapa.

X5 - BXg2 — Homep Bxoda nnaTtbl MOAKMYEHUS CTapTOBOrO AETEeKTopa BTOPOM napbl No
HanpaBneHno ABMKEHUS Lwapa.

X6 - BXg4 — Homep Bxoga nnatbl MNOOKMOYEHUA OeTekTopa duHMWAa BTOPOW Mapbl Mo
HanpaBnNeHuo ABWKEHUSA Lwapa.

X7 - PB — HavyanbHbI HOMEp NepeMeHHOW py4yHoro Beoga Anga bydepa (4 nepemeHHbIX) BbiIBOAA
MOMyYEeHHbIX PE3YNbTaToOB U3MEPEHUNA.

X8 - B[l — HauyanbHbIN HOMEP BXOAHOW AUCKPETHOW nepeMeHHon ana 6ydepa (4 nepemMeHHbIX)
BbIBOAA NocnegoBaTenibHOCTM cpabaTtbiBaHus getektopos TI1Y.

X9 - HIN — HanpasneHue nocnegoBaTenbHOCTM 3anmMcu NocrnegoBaTenbHOCTU cpabaTbiBaHMA
aetekTopos, npu 0 ¢ nepBor nepemeHHon Bydepa, npy 1 ¢ nocnegHen nepemeHHon Bydepa.

Mpwn 0 3HauveHuax BXa1,3 unm BXa2,4 napa oeTEKTOPOB UCKtovaeTca 13 paboThbl.

[aHHasa pyHKUMSA NpumeHsieTcs Tonbko ansa nnatgopm CPBK TREI-5B-02 nto6on Bepcum.
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Noruka pa6oTbl hyHKLMN

Mporpamma KPYIOJ1 ncnonb3yet yHkumio TMY2 anga ctapta onpoca y3na MMnynbCHOro BBoAa
Ana noeepku pacxogomepoB (y3en ITPU), n panee nonyvaeTr pesynbTaTbl U3MEPEHUN 4Yepes3
nepemeHHble B[], HazHa4YeHHble Yepe3 aprymMmeHTbl QYHKLNN.

Mpumep BbIzoBa PYHKLUN

CT:

Ty2(nul, nu2, nu3, nu4, nu5, nub,

nu7, nud,nu9)

TPU2(nul, nu2, nu3, nu4, nub, nub,

nu7, nu8,nu9)

-
Y e
] | faz]

EE
(=)} | =2

EE
(=)} | =2

EE
(=)} | =2

=
(=7

EE
[s7)| | =]

EE
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=
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=
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14.29 dunpa, FilD

HasHauyeHue
OunbTp BXOAHOW ONCKPETHON NEPEMEHHOMN.

OTob6paxeHue
CT: ob[A:
] FilD it
Y = FilD(X1, X2, X3) L6 LITE
_ M [ om [
Y = dung(X1, X2, X3) 07e TG

BxogHble napameTpbl: X1(u16), X2(n), X3(416)
BbixogHble napameTpbl: Y (1)

OnucaHue
MpumeHsieTca Tonbko ang nnatdopm CPBK nto6or Bepcuu.

JNNoruka pa6oTbl hyHKLMM

X1 - nopsgkoBein HoMep 6noka (o1 1 go 20000). Ansa nnaTtdopm, HaumHas ¢ CPBK sepcumn 7.1 -

Heobsa3aTenbHbI BXOA4 (ecnu BXOA4 He nMpuBA3aH $BHO, TO Homep OyaeT noacTaereH
aBTOMaTUYECKN).

X2 - BXOOHOE 3Ha4veHue.
X3 - yncno nogreepxaeHnn "1" npu npoxogax.
C Bbixoga Y cHMMaeTcs pesynbTaT KOMMyTauumn normdyeckoro oopmara.

Ecnu napameTtp X2 paBeH "1" B TeyeHMe X3 UMKIOB, TO BbIXO4 CTAHOBUTCS paBHbIM "1". Ecnn

napameTp X2 paBeH "0" B TeyeHMe X3 UMKMNOB, TO BbIXOA4 CTaHOBUTCS paBHbIM "0". B ocTanbHbIX
cnyyasx BbIXo[ HE UBMEHSETCA OT LiMKNa K LMKNy.

EcrmX2=1T10i=i+1,necrmi>X310Y =1.
EcrmX2=0T10i=i+1,mecnmi>X3T10Y =0.

MHave Y=YnpegbiayLiee.

Mpn n3meHeHnn 3HavyeHns X2 BHYTPEHMIA CHETUMK i cOpacbiBaeTCs B HyIb.

Mpumep BbI3oBa hyHKLMU

CT:

nn2 = dung(nul, nnl, nu2)

nn2 = FilD(nyl, nnl, nu?2)
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14.30 Yrtb, RBC

HasHa4yeHue
CuunTaTb 3Ha4YeHne 13 ykasaHHoro 6muta nepemeHHon 16-6utHoro oopmarTa.

OT1ob6paxeHue

CT: oba:

Y1 = RBC(X1,X2,X3)

Y 1 = Y7B(X1,X2,X3)

BxogHble napameTpbl: X1(n), X2(u16), X3(u16)
BbixogHble napameTpsbl: Y1(n)

OnucaHue

MpumensieTca ana nnatdopm CPBK Bepcumn Huxe 8.0, n cpeabl ucnonHexHms KPYIOJl Bepcun
HWxe 2.2.

Mpumevanue. [ns nnatdopm CPBK, HaunHasa ¢ Bepcumn 8.0, n cpegpl mcnonHenuna KPYIOJ1,
HayMHasa ¢ Bepcum 2.2, oAHOMMEHHas (PyHKLMA nmeeTcs B rpynne «YcrapesLlune pyHKLMm.

INoruka pa6oTbl hyHKLMMK

PyHKUMA CHUTBLIBAET 3HAYEHNe U3 ykasaHHOro buta nepeMeHHon Lenoro oopmarTa.

X1 - 3HayeHne nepemeHHon 0o paboTbl PyHKUUKN. ITO 3HaAYeHMe npucBanBaeTcs Bbixoay Y1 npu
HEKOPPEKTHOM 3Ha4YeHun Bxoga X3.

X2 - nepemeHHasa uenoro 16-6utHoro dopmara, M3 KoToponm TpebyeTrca cuuMTaTb 3HAYEHME
ykasaHHoro 6uta. Homep 6uTa onpeaenseT creqyowmn apryMmeHT OyHKLUN.

X3 - Homep OwuTta, onpedensieT, M3 Kakoro Outa BTOPOro aprymeHta HeobxoguMmo cuuTaTb
3HavyeHue. 3HayeHue aprymeHTa X3 [OMMKHO nexatb B AuanasoHe ot 1 go 16. 3gecb 1 -
obpalleHuve kK mnagwemy 6uty, 16 - kK ctapemy.

Y1 - 3Ha4yeHune 3agaHHoro bura.

O6paboTka onb0oK
Ecnu 3HaveHune, nepegaHHoe Ha Bxod X3, meHble 1 unu 6onblie 16, To Ha Bbixoa Y1 nogaeTcs
3HayeHune ¢ Bxoga X1 n B ponnuvHr BbiBogntcsa coobueHmne «KPYITOJ1:RBC Ow.3HauyeH.aprym.X3».

Mpumep BbI3oBa hyHKLMK

CT:

nn2 = Ytb(nn1, nu1, nu2)
IR

nn2 = RBC(nnl, nul, nu2)

I
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14.31 3anb, WBC

HasHayeHue
3anucatb 10rM4eckoe 3Ha4yeHne B ykasaHHbl 6UT nepemeHHon uenoro 16-6utHoro popmara.

OT1ob6paxeHue

CT: oba:

Y1 = 3anb(X1, X2, X3)

Y1 =WBC(X1, X2, X3)

BxogHble napameTtpbl: X1(116), X2(u16), X3(n)
BbixogHble napameTpbl: Y(u16)

OnucaHune

Mpumensetca gns nnatgopm CPBK Bepcum Huxke 8.0, n cpegbl ncnonHennsa KPYIOJ1 sepcumn
HWxe 2.2.

Mpumeyanue. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl mucnonHeHna KPYIOJ1,
Ha4nHas ¢ Bepcun 2.2, ogHouMeHHas YHKLMS UMeeTCa B rpynne «YcrapesLlune yHKLMMY.

X1 - nepemeHHasi uenoro copmarta, B KoTopyto TpebyeTcsa 3anucatb AaHHble B yKasaHHbIA OUT.
Homep 6uTa onpegensieT crnegyowmmn apryMmeHT PyHKLMK.

X2 - Homep 6uTa, onpeaenseT, B Kakon GMT NepBOro apryMeHTa Heob6xoanmo 3anucatb 3Ha4YeHue.
3HauveHne aprymeHTa X2 OOMKHO nexaTtb B AmanasoHe oT 1 go 16. 3gecb 1 - obpalleHune K
mMnagwemy éuty, 16 - kK cTapuemy.

X3 - 3HayeHue, 3anncbiBaeMoe B yKa3aHHbIN OUT NepBoro aprymeHTa.

Y1 - "3MEHEHHOE 3Ha4YeHMEe NEePBOro aprymeHTa yHKLUN.

O6paboTka onMb0oK

Ecnn 3HaveHue, nepegaHHoe Ha Bxog X2, meHble 1 nnun Gonblwe 16, TO B POSINIVHI BbIBOAUTCS
coobueHne «KPYITOJT:WBC Ouw.3Ha4yeH.aprym. X2».

Mpumep BbIzoBa PyHKLUN

CT:

nu3 = 3anb(nu1, nu2, nn1)

nu3 = WBC(nu1, nu2, nn1)
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14.32 Yrlapam, RParam

HasHayeHue

®PyHKUMA YTEeHUA napameTpoB nepeMeHHon 6asbl AaHHbIX (Tekyllee 3HaYeHue, MeTka BPEMEHMU,
Ka4yecTBO)

OTob6paxeHue
CT: ®bA:

Y1, Y2, Y3, Y4, Y5, Y6)=4rTl X1 = W |
§<2)’ , Y3, Y4, Y5, Y6)=Utlapam(X1, | u15|
T 7] T 677

537 |

Elazl

(Y1, Y2, Y3, Y4, Y5, Y6)=RMapam(XL, LITé — L1e |
X2) 537 i B32 i

BxogHble napameTpbl: X1 (L|16)
BbixogHble napameTpsbl: Y1 (LI16), Y2 (B32), Y3 (B32), Y4 (B32), Y5 (B32), Y6 (B32)

BxogHble napameTpbl:
X1 (416) - Tun nepemeHHon 6asbl faHHbIX. ABnseTca obs3aTenbHbIM BXO4OM, NPUHUMAOLLMM
cnegyowme uenble 3HaYeHus:
1 — BxogHasi aHanoroBsas,
2 — BXOAHas OMCKpeTHas,
3 — py4HoOM BBOJ,
6 — ANCKpeTHas BbIXOAHas,
8 — aHanoroBas BbIXo4Has.
X2 (U16) - Homep nepemeHHon 6asbl AaHHbIX TuMNa, ykasaHHOro Ha Bxoge X1. fAsnsaetcs
obs3aTenbHbIM BXOAOM, NPUHUMALOLLMM Lenble 3HavyeHnst B guanasoHe oT 1 go 10000

BbixogHble napameTpbi:
Y1 (416) - Kog goctoBepHOCTU (OWMOKM) BXOL4HbIX NapaMeTpoB. ABnseTcs HeobsizaTenbHbIM
BbIXOAOM, NPUHMMAIOLLMM Lienble 3HayeHns B auanasoHe ot 0 go 1:
0 - Ecnu Bo BXOAHbIX AaHHbIX OLIMBOK HET
1 - Ecnu B 6a3e AaHHbIX He CyLLEeCTBYeT NepPeMEHHON C 3aAaHHbIM TUIMOM 1 HOMEPOM.

Y2 (B32) - 3HayeHuwe TeKyLlero 3HayeHus nepemMeHHoW (Mcnonb3yeTcs aTtpubyT «Tekyuee
3HaveHne» B CPBK gns COOTBETCTBYHOLWIEro Tuna nepemMeHHon). fAsnseTtca obsisaTenbHbIM
BbIXOAO0M, MPUHMMAIOLLNM BeLLECTBEHHbIE 3HaYeHUs

Y3 (B32) — [ata wu3 MeTKM BpemeHu nepemeHHon B dopmate [OOMMIT. Asnsaetcs
0bs13aTenbHbIM BbIXOA0M, MPUHUMAIOLUM BELLLECTBEHHbLIE 3HA4YeHus B gnanasoHe ot 010101 go
311299

Y4 (B32) — Bpems wu3 meTku BpemMeHn nepemeHHon B d¢opmate YYMMCC. fAesnsetcsa
oba3aTenbHbIM BbIXOAOM, MPUMHUMAKLWNM BeELEeCTBEHHble 3HayeHua B Auana3oHe oT 0 go
235959

Y5 (B32) - 3HayeHne MunnucekyHg U3 MeTKM BpPEMEHU nNepemMeHHOW. fBnsercs
Heobs3aTenNbHbIM BbIXO40M, MPMHMMAIOLLIMM BELLLECTBEHHbIE 3Ha4YeHUs B Anana3oHe ot 0 Ao 999
Y6 (B32) - KauecTBo 3HauyeHus ua atpmbyTta kavyectBa nepeMeHHon 0asbl JaHHbIX. ABnsietcs
HeobsiI3aTeNbHbIM BbIXOAOM, MPUHUMAIOLMM BELLECTBEHHbIE 3HAa4YeHUA B AuanasoHe ot 0 go
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255. OCHOBHbIMM 3Ha4YeHMsAMM KayecTBa SABNAKTCA: «xopoweey» - 192, «nnoxoe» - 0,
«HeonpegerneHHoe» - 64.

Noruka pa6oTbl hyHKLMN
Mpn obpalweHnn K 3agaHHONM nepemMeHHoOW ©0asbl JaHHbIX MO TUMY W HOMEPY, YHKUUA
BO3BpalLaeT:
- TeKyllee 3HavyeHve 3alaHHON NepeMeHHONn,
- [aty n3 MeTKn BpeMeHu 3agaHHon nepemeHHon B popmate JAMMIT (oeHb-mecau-ron),
- BpeMs 13 MEeTKM BpeMeHW 3afaHHou nepemeHHon B dopmate YYMMCC (4ac-muHyTa-
cekyHaa),
- uenoe 3HayeHve MUNMNNCEKYHA U3 METKN BPEMEHU 3a4aHHON NEPEMEHHOMN,
- KayecTBO B BMae Mnaguwero 6anta napameTpa kadyecTsa 3a4aHHON NepemMeHHOMN.

Mpumep BbizoBa hyHKLMM

CT: oba:

(nu3,n81, nB2,NB3, Ne4,

ne5)=UtlMapam(nul,nu2)
MLy

g Homep NepeMerHOAL

(nu3,ne1, ne2,nB3, NB4, ML
ne5)=RMNapam(nul,nu?2)

g Homep nepeMerHOAL
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15 ®YHKUNMUN KOMMYTAUUUN OAHHbIX

15.1 DMUL_DS8

HasHayeHue
JdemynbTunnekcop Ha 8 AUCKPETHLIX BbIXOOOB.

OT1ob6paxeHue

CT: oba:

DMUL_Dg

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8) = DMUL_D8(X1,
X2, X3)

BxogHble napameTtpbl: X1 (116), X2 (416), X3 ()

BobixogHble napameTpsbl: Y1 (1), Y2 (n), Y3 (1), Y4 (1), Y5 (1), Y6 (1), Y7 (1), Y8 (1)

OnucaHue

DMUL_D8 — doyHKumMa gemMynbTunnekcopa Ha 8 OUCKPETHbIX BXO4OB NPOU3BOAUT MOAKMOYEHME
BXOOHOro ANCKPETHOro CUrHana K oqHoOMy 13 BOCbMW BbIXOOHbIX ANCKPETHbLIX CUrHaIroB.

Mpumensetca ana nnatdopm CPBK Bepcun 7.0 n 7.1, n cpegbl ncnonHexnma KPYIOJ1 Bepcun 2.0
n21.

Mpumevanue. [nsa nnatdopm CPBK, HaunHasa ¢ Bepcumn 8.0, n cpeapl mcnonHenna KPYIOJ1,
HayMHasa ¢ Bepcum 2.2, oAHOMMEHHas (PyHKLMA nmeeTcs B rpynne «YcrapesLlune yHKLMn .

INoruka pa6oTbl hyHKLMMK

X1 — HOMep rpynnbl BXOAHbLIX CUTHAMNoB.
X2 — cenekrop BXO4HbIX CUrHaOB.
X3 — BXogHOWM cuUrHarn.

Y1 — nepBbI BLIXOOHOW CUrHAn.
Y2 — BTOPOW BbIXOAHOW cUrHan.

Y3 — TpeTuin BbIXOAHOW CUrHarn.

Y4 — yeTBepPTbIV BLIXOAHOW CUrHAr.
Y5 — NATbIN BbIXOAHOW curHarn.

Y6 — LLecTon BbIXOAHOW curHan.

Y7 — cegbMoWn BbIXOOAHOW CUrHar.
Y8 — BOCbMOW BbIXOAHOW CUrHan.

OYHKIIMN KOMMYTANNHU JAHHBIX 15-1



TEXHOJIOTMYECKUE ®YHKLIUU

B 3aBUCMMOCTM OT 3HayeHus cenektopa X2 ogHoOMy U3 BbixogoB dyHkumm Y1 ... Y8
npucBamBaeTCcsa BXOOHOW CUrHanoB X3, eCnu 3TU BbIXOAHblE CUrHarnbl COOTBETCTBYIOT 3a4aHHOMY
3HayeHuto Homepa rpynnbl X1. Ecnu HW OOMH M3 BbIXOOHLIX CUrHaroB He COOTBETCTBYEeT
3alaHHOMY 3Ha4veHulo Homepa rpynnbl X1, BceM Bbixogam dyHkumMuM Y1 ... Y8 npucsauBaeTcs
3HaveHue FALSE.
Homep BbixogHOro curHana N ©3 3HaYyeHWn cenektopa M Homepa rpynnbl BblYUCIISETCA Mo
cnegyollen oopmyrne:
Ecnun (X1 = (X2-1)/8),

ToN=(X2-1) &7 + 1;

nHave Y1 ... Y8 = FALSE.

Mpumep BbI3oBa hyHKLMU

CT: oba:

DML DS

(nn2, nn3, nn4, nn5, nn6, nn7, nns,

nn9) = DMUL_D8(nul, nu2, nnl) Lo 1o 18

LI1E L1 (L1 6

AR o]
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15.2 MUL_D8

HasHauyeHue
MynbTunnekcop Ha 8 ANCKPETHbLIX BXOAOB.

OTo6GpaxeHune

CT: oba:

Y1 = MUL_D8(X1, X2, X3, X4,X5, X6, X7, X8, X9, X10)

—
[=7]

CEEEEE S
3

BxogHble napameTpbl: X1(416), X2(u16), X3(n), X4(n1), X5(n), X6(n), X7(51), X8(n), X9(n), X10(n)
BbixogHble napameTpsbl: Y (1)

OnucaHune

MUL_D8 — dyHKUMs MynbTUNAeKkcopa Ha 8 OUCKPETHbIX BXOAOB NPOM3BOAUT BbIGOp OQHOMO M3
BOCbMW BXOAHbIX ANCKPETHbLIX CUTHAIOB.

MpumenseTca ana nnatdopm CPBK Bepcun 7.0 n 7.1, n cpeabl ncnonHexnms KPYIOJ1 sepcun 2.0
n2.1.

Mpumeyanue. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl mucnonHeHna KPYIOJ1,
HayMHasa ¢ Bepcum 2.2, oAHOMMEHHas (PyHKLMA nmeeTcs B rpynne «YcrapesLlune PyHKLMn.

INoruka pa6oTbl hyHKLMM

X1 — HOoMmep rpynnbl BXOOHbLIX CUTHANoB.
X2 — cenekrop BXO4HbIX CUrHAOB.
X3 — nepBbI BXOAHOW curHan.

X4 — BTOpPOW BXOAHOW CUrHarn.

X5 — TpeTuin BXOOQHOW cUrHan.

X6 — 4yeTBepTbIN BXOOHON curHan.
X7 — NATbIA BXOAHOW CUrHan.

X8 — wecTor BXOQHOM CUrHar.

X9 — ceabMoOI BXOOHOM CUTHar.
X10 — BOCbMOW BXOHOW cuUrHan.
Y1 — BbIXOOQHOW CUrHar.

B 3aBuCUMMOCTM OT 3HayeHusa cenektopa X2 Bbixogy yHKkuum Y1 npucBamBaroTCa OAUH U3
BXOAHbIX curHanoB X3 - X10, ecnu aTn curHanbl COOTBETCTBYIOT 3a4aHHOMY 3HA4YEHWIO HOMepa
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rpynnel X1. ECnv HX OOQWH U3 BXOAHbIX CUrHaNoB He COOTBETCTBYET 3aaHHOMY 3Ha4YeHU0 HoMepa
rpynnbl X1, Boixogy doyHkumn Y1 npucesanBaeTtcs 3HavyeHne FALSE.

Homep BxogHoro curHana N u3 3Ha4yeHW cenektopa M Homepa rpynnbl BblYUCNSETCA MO
cnegytowen oopmyne:

Ecnn (X1 = (X2-1)/8),
TON=(X2-1) &7 + 1,
nHayve Y1 = FALSE.

Mpumep BbI3oBa hyHKLMU

CT:

nn9 = MUL_D8(nuyl, nu2, nnl, nn2,
nn3, nn4, nn5, nn6, nn7, nnd) L6
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15.3 MUL_AS8

HasHauyeHue
MynbTunnekcop Ha 8 aHanoroBbIX BXOOOB.

OTo6paxeHune
CT: oba:

MUOL &2

Y1 = MUL_A8(X1, X2, X3, X4,X5,
X6, X7, X8, X9, X10)

E|E|E
[=2) I E=7] | f=7]

EEEEEEE
[my) I ) i ] o] O ] ) O )

BxogHble napametpbl: X1(u16), X2(u16), X3(u16), X4(u16), X5(u16), X6(u16), X7(u16),
X8(u16), X9(u16), X10(u16)
BbixogHble napameTpbl: Y(u16)

OnucaHune

MUL_A8 — chyHKUMs MynbTUNNekcopa Ha 8 aHanoroBbix BXO4OB NPOM3BOAMT BbIGOp O4HOrO M3
BOCbMW BXO[HbIX aHarnorosbIX CUrHanos.

MpumenseTca ana nnatdopm CPBK Bepcun 7.0 n 7.1, n cpeabl ncnonHexnms KPYIOJ1 sepcun 2.0
n2A1.

Mpumeyanue. ina nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl mucnonHeHna KPYTOJ1,
HayMHasa ¢ Bepcum 2.2, oAHOMMEHHas (PyHKLMA nmeeTcs B rpynne «YcrapesLlune pyHKLMn.
INoruka pa6oTbl hyHKLMMK

X1 — HOMmep rpynnbl BXOOHbLIX CUTHAMNoB.
X2 — cenekTop BXOA4HbIX CUrHanoB.
X3 — nepsbIi BXOQHOW curHan.

X4 — BTOpOM BXOOHOW CUrHan.

X5 — TpeTni BXO4HOW curHan.

X6 — yeTBEPTLIN BXOQHOW CUrHan.
X7 — NATbIA BXOOHOW curHarn.

X8 — LuecTon BXOoOHOW curHarn.

X9 — cegbMon BXOAHOW curHarn.
X10 — BOCbMOW BXOQHOWN CUrHar.
Y1 — BbIXOAHOW cuUrHan.

B 3aBucuMoCTM OT 3HaydyeHunsa cenektopa X2 Bbixody GyHKUMM Y1 npucBamBaloTcad OAWH U3
BXOAHbIX curHanos X3 - X10, ecnun 3Tn curHanbl COOTBETCTBYIOT 3a4aHHOMY 3HA4YeHU0 HoMepa
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rpynnbl X1. ECnv HX 0aWMH 13 BXOLHbIX CUTHANOB HE COOTBETCTBYET 3a4aHHOMY 3Ha4YeHN0 HoMepa
rpynnbl X1, Bbixogy dyHkumn Y1 npucsansaetcs sHavyeHme 0.

Homep BxogHoro curHana N u3 3Ha4YeHW cenektopa W Homepa rpynnbl BbIMMCASIETCA MO
cnegytowen oopmyne:

Ecnun (X1 = (X2-1)/8),
ToN=(X2-1) &7 + 1,
nHadve Y1 = FALSE.

Mpumep BbIzoBa PyHKLUN

CT: oba:

(Mull) = MUL_A8(nul, nu2, nu3, nu4,
nu5, nu6, nu7, nud, nu9, nulo)

EE
= | =2

=
=

E
(=7

=
=

E
(=7

=
=

E
(=7

=
=

=
=
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15.4 Myn_n, MUX_b
HasHauyeHue
MynbTunnexkcop Ha HeonpegenéHHoe KOMYEeCTBO JTIOTMYECKMX BXOOOB.
OTob6paxeHue
CT: oba:
MU h Liym o
Y1 = MUX_b(X1, X2, X3 [, X4, ..., Xn]) [I1F [[7F
m [ of [
Y1 = Myn_n(X1, X2, X3 [, X4, ..., Xn]) i i

BxogHble napameTpbl (N0 ymonyanuio - Tpun): X1(u16), X2(n), X3(n)
BbixogHble napameTpsbl: Y1(n)

OnucaHune

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

PyHKUMA MOXET MMETb NPOU3BOSIbHOE KONMUYECTBO BXOAHBLIX NapamMeTpoB NOrMyeckoro oopmaTa:
X2, X3 [, X4, ..., Xn] (no ymonyaHuio -2). Ncnonb3oBaHne OONONHUTENbHbIX BXO40B ONMUCaHO B
pasgene «BcrtaBka anemeHToB» KHUrM «MopgynbHas wuHTerpupoBaHHas SCADA KPYI-2000.
KPYT'OJ1. UHTerpupoBaHHas cpena paspaboTku».

INoruka pa6oTbl hyHKLMM

MUX_b — dyHKuna MynbTunnekcopa Ha Npou3BOSiIbHOE KONMMYECTBO BXOAOB Mpov3BOAUT BbiGOp
OAHOr0 M3 BXOAHbLIX NTOrMYECKNX CUrHamnoB.

X1 — cenekTop BXOA4HbIX CUrHanoB.

X2 — nepBbI BXOAHOW CUrHan.

X3 — BTOpPOW BXOAHOW CUrHar.

Xn — n-1-bIi BXOOHOW CUrHar.

Y1 — BbIXOAHOW cuUrHan.

B 3aBucumocTn oOT 3HadyeHunsa cenektopa X1 Bbixogy dyHKuMM Y1 npucBamBaloTcsd OAUH U3
BXOAHbIX curHanoB X2- Xn.

Ecnmn X1=1, 1o Y1=X2;
Ecrim X1=n-1, To Y1=Xn.

Mpumep BbIzoBa PYyHKLUN

CT:
nn3 = Myn_n(nuy1, nn1, nn2)
ST
nn3 = MUX_b(nul, nnl, nn2) IR

OYHKIIUN KOMMYTAIINN JAHHBIX 15-7




TEXHOJIOTMYECKUE ®YHKLIUU

155 Myn_u16, MUX_i16

HasHauyeHue

MynbTunnekcop Ha HeonpeaenéHHoe KoNM4YecTBO BXOAOB Lienoro 16-6utHoro oopmara.

OTo6GpaxeHune
CT: oba:
W il Wlym_ulé
Y1 = MUX_i16(X1, X2, X3 [, X4, ..., Xn]) 16 L6
(WEL3 ) (WEL3 )
Y1 =Myn_u16(X1, X2, X3 [, X4, ..., Xn]) Sk Sl

Li1G

LI1E

BxogHble napameTpbl (N0 ymonyaHuio - Tpu): X1(u16), X2(u16), X3(u16)

BbixogHble napameTtpbl: Y1(u16)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

DYHKUNA MOXET MMETb MPOM3BOSIbHOE KOMMYECTBO BXOAHbIX MapameTpoB Lenoro gopmata: X1,
X2, X3 [, X4, ..., Xn] (no ymonyaHuio -3). Ncnonb3oBaHne OONONHUTENbHBIX BXO40B ONMUCaHO B
pasgene «BcrtaBka anemeHToB» KHUrM «MopgynbHas wuHTerpupoBaHHas SCADA KPYI-2000.
KPYT'OJ1. UHTerpmpoBaHHas cpena paspaboTku».

INoruka pa6oTbl hyHKLMM

MUX_i16 — pyHKUMA MynbTUNMEKCopa Ha NPOM3BOSIbHOE KONMYECTBO BXOAOB NPOM3BOAUT BbIGOP
OLHOr0 U3 BXOAHbLIX CUrHarnoB Lienoro Tuna.

X1 — cenekrop BXO4HbIX CUrHAOB.

X2 — nepBbI BXOAHOW cUrHan.

X3 — BTOPOM BXOAHOW CUrHarn.

Xn — n-1bIA BXOOHOW CUrHan.

Y1 — BbIXOAHOW cuUrHan.

B 3aBucumocTn OT 3HayeHuda cenektopa X1 Bbixogy yHkuum Y1 npuvcBamBalTCA OOUH U3
BXOAHbIX curHanoB X2 - Xn.

Ecrin X1=1, 1o Y1=X2;

Ecnmn X1=n-1, To Y1=Xn.

Mpumep BbIzoBa PyHKLUN

CT: oba:
M},m_ulﬁ
nu4 = Myn_u16(nul, nu2, nu3) .'
.- [75] (76 1—CITo] MU [T el
|'||_L3 076
MUX_i16
_ rn.n -. L6
nu4 = MUX_i16(nul, nu2, nu3) .. (NG = g [ I =
r||_L3 (016
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15.6 Myn_u32, MUX_i32

HasHauyeHue
MynbTunnekcop Ha HeonpegenéHHoe KONMMYeCTBO BXOA0B Lienoro 32-6utHoro oopmara.
OTob6paxeHue
CT: ¢,5n‘:
, MU _i32 My 1132
Y1 = MUX_i32(X1, X2, X3 [, X4, ..., Xn]) 76 75
32] [L32]3 32| [L3Z]3
Y1 = Myn_u32(X1, X2, X3 [, X4, ..., Xn]) IL32] [s2p - 2] (3]
1372 132

BxogHble napameTpbl (N0 ymondanuio - Tpu): X1(116), X2(u32), X3(u32)
BbixogHble napameTpsbl: Y1(432)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

OYHKUNA MOXET MMETb MPOM3BOSIbHOE KONMYECTBO BXOAHbLIX MapameTpoB Lenoro 32-6uTHoro
dopmata: X2, X3 [, X4, ..., Xn] (no ymonyanHuto -2). Vicnonb3oBaHne AOMONHUTENbHbBIX BXOO0B
onucaHo B 5.4.2.1 «BctaBka anemeHTOB» kHUrM «MopgynbHaa nHterpnposaHHas SCADA KPYT-
2000. KPYT OI1. NuTerpupoBaHHas cpeaa paspaboTkm».

INoruka pa6oTbl hyHKLMHK

MUX_i32 — pyHKUMA MynbTUNMEKcopa Ha NpOM3BOSIbHOE KONMYECTBO BXOAOB NPOM3BOAUT BbIGOP
O[HOro U3 BXOAHbIX CUrHANoB Lenoro 32-0uTHoro Tuna.

X1 — cenekrop BXO4HbIX CUrHAIOB.

X2 — nepBbI BXOAHOW CUrHan.

X3 — BTOPOW BXOAHOW CUrHarn.

Xn — n-1bIA BXOOHOW CUrHan.

Y1 — BbIXOAHOW CUrHan.

B 3aBucumMoCcTM OT 3HayeHusa cenektopa X1 Bbixogy yHKuum Y1 npuceamBaroTCa OAUH U3
BXOAHbIX curHanoB X2 - Xn.

Ecnn X1=1, 1o Y1=X2;

Ecnm X1=n-1, To Y1=Xn.

Mpumep BbIzoBa PYyHKLUN

CT:

u32_3=Myn_u32(nul,u32_1,u32 2)

u32_3=MUX_i32(nul, u32_1 u32_2)

3peck: 132 1, u32 2, u32 3 - nokanbHble NePEMEHHbIE Lienoro 32-6uTtHoro Tuna.
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15.7 Myn_g32, MUX_r32

HasHauyeHue
MynbTunnekcop Ha HeonpenenéHHoe KONMMYECTBO BXOAOB BELLECTBEHHOMo 32-6uTtHoOro popmarta.

OT1ob6paxeHue
CT: oba:
MUH 132 Iy 532
Y1 =MUX r32(X1, X2, X3 [, X4, ..., Xn]) 16 L6
B32] B3z B32] [B3Z1
Y1 = Myn_B32(X1, X2, X3 [, X4, ..., Xn]) I;l ';‘

BxoaHble napameTpbl (N0 ymon4danuto - Tpu): X1(u16), X2(832), X3(832)
BbixogHble napameTpbl: Y1(832)

OnucaHne

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

OYHKUNA MOXET UMETb MPOU3BOSIBEHOE KONMUYECTBO BXOAHLIX NMapamMeTpoB BeLLECTBEHHOro 32-
6uTHoro copmata: X2, X3 [, X4, ..., Xn] (no ymonyaHuto -2). icnonb3oBaHne JONOMHUTENbHbIX

BXO4OB onucaHo B pasgene 5.4.2.1 «Bctaska anemeHToB» KHUMKM «MoaynbHasi MHTerpMpoBaHHas
SCADA KPYT-2000. KPYTOJ1. UHTerpupoBaHHas cpena pa3paboTku».

INoruka pa6oTbl hyHKLMM

MUX_r32 — pyHKUMA MymnbTUMNNEKcopa Ha NPOU3BOSbHOE KONMYECTBO BXOOO0B NPOM3BOAUT BbIGOp
OLHOrO N3 BXOAHbIX CUrHANoOB BellecTBeHHOro 32-6utHoro Tuna.

X1 — cenekTop BXOA4HbIX CUrHanoB.

X2 — nepBbI BXOAHOW CUrHan.

X3 — BTOpPOW BXOAHOW CUrHar.

Xn — n-1bIi BXOOHOW CUrHan.

Y1 — BbIXOAHOW CuUrHanm.

B 3aBucumocTu OT 3HadeHunsa cenektopa X1 Bbixogy dyHKuMM Y1 npucBamBaloTcsd OAUH U3
BXOAHbIX curHanoB X2 - Xn.

Ecrim X1=1, 1o Y1=X2;

Ecnm X1=n-1, To Y1=Xn.

Mpumep BbI3oBa hyHKLMU

CT: oba:

Wym_g32
T

ﬂ
.- E3Z—aE32] NB3 [B5Zla
532 B2 -

ne3 = Myn_B32(nul, nel, ns2)

ne3 = MUX_r32(nul, nel, ns2)

LI 132
CIILU 6

32 [B3zl—dEaz]) nea [oazk

nez [B32
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15.8 Myn_gs64, MUX_r64

HasHayeHue
MynbTunnekcop Ha HeonpenenéHHoe KONMMYEeCTBO BXOAOB BELLECTBEHHOMO 64-6uTHOro hopmarTa.

OToGpaxeHune
CT: oba:

MUK 164 Wlym s6d
Y1= MUX_I'64(X1, X2, X3 [, X4, ..., Xn]) 16 L6

BE4| |BE4[] BE4| BE4[]
Y1 = Myn_B64(X1, X2, X3 [, X4, ..., Xn]) ELE1 IR, EILI QST

BE4 BE4
BxogHble napameTpbl (N0 ymon4yaHuio - Tpu): X1(416), X2(864), X3(864)
BbixogHble napameTpsbl: Y1(B64)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HauvHas ¢ Bepcunm 8.0, M cpedbl UCMNONHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

®PyHKUMA MOXET UMEeTb MPOU3BOSNIbHOE KOMMYECTBO BXOAHbLIX MapamMeTpoB BelleCTBEHHOro 64-
outHoro cpopmata: X2, X3 [, X4, ..., Xn] (N0 ymonyaHuio -2). Ncnonb3oBaHne AOMNONMHUTENbHbIX
BXOJOB onucaHo B pasgerne 5.4.2.1 «BcraBka anemeHToB» KHUMM «MoaynbHas MHTerpMpoBaHHas
SCADA KPYT-2000. KPYT'OJ1. UHTerpmupoBaHHas cpeaa pa3paboTkm».

INoruka pa6oTbl hyHKLMHK

MUX_r64 — doyHKUMA MYMbTUNEKCOpa Ha NPOM3BOSIbHOE KONMMYECTBO BXOO0B NPOM3BOOUT BbIOOp
O[JHOrO U3 BXOAHbIX CUTHAMNOB BELLLECTBEHHOro 64-6uTHoro Tuna.

X1 — cenekTop BXOA4HbIX CUrHanoB.

X2 — nepsblii BXOQHOW curHan.

X3 — BTOPOW BXOAHOW CUrHarn.

Xn — n-1bIA BXOAHOW CUrHan.

Y1 — BbIXOOQHOWM CUrHar.

B 3aBucumocTn OT 3HayeHusa cenektopa X1 Bbixogy yHkuum Y1 npuvcBamBalTCA OOUH U3
BXOAHbIX curHanoB X2 - Xn.

Ecnn X1=1, 1o Y1=X2;

Ecnm X1=n-1, To Y1=Xn.

Mpumep BbI3oBa hyHKLMU

CT: oba:

Wym e6d
LI1E

B64_ 3 = Myn_B64(nu1,864_1, B64_2)

B64_3 = MUX_r64(nu1, 864_1, 864_2) — —

3pecb B64_1, B64 2, B64 3 - nokanbHble NepeMeEHHbIE BELLECTBEHHOrO 64 -OUTHOro TMna.
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15.9 OMyn8_n, DMUX8_b

HasHauyeHue
HemynbTnnekcop Ha 8 BbIxo4oB norunyeckoro opmara.

OTtob6paxeHue
CT: oba:

DMUXE b Iyme
(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8) =
DMUX8_b(X1, X2)

| (WL UG
(Y1, Y2, Y3, Y4, Y5 Y6, Y7, Y8) = 4 4
OMyn8 n(X1, X2)

CIfr] ]

BxogHble napameTtpbl: X1(116), X2(n)
BbixogHble napameTpsbl: Y1(n), Y2(n), Y3(n), Y4(n), Y5(n), Y6(n), Y7(n), Y8(n)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HauvHas ¢ Bepcunm 8.0, M cpedbl UCMNONHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

DMUX8 B — dyHKUusa gemynbTuniekcopa Ha 8 BbIXOOOB NPOU3BOAUT NOLKIOYEHUE BXOLHOrO
OUCKPETHOro curHana K 0gHoOMy M3 BOCbMU BbIXOLHbIX OUCKPETHbIX CUrHanos.

X1 — cenekTop BbIXOAHbIX CUrHANoOB.
X2 — BxogHOW curHan.

Y1 — nepBbIi BLIXOOHOW CUrHanm.
Y2 — BTOPOW BbIXOAHOW CUrHAr.

Y3 — TpeTui BbIXOOAHOW CUrHarnm.

Y4 — 4yeTBepPTbIN BbIXOAHOW CUrHar.
Y5 — nATbIA BLIXOAHOW cUrHarn.

Y6 — LLecTon BbIXOOQHOW curHarn.
Y7 — ceabMOW BbIXOAHOW CUrHan.
Y8 — BOCbMOW BbIXOQHOW CUrHaIT.

B 3aBUCMMOCTM OT 3Ha4YeHusa cenektopa X1 ogHomMy 13 BbIxogos dyHkumM Y1 - Y8 npuceansaetcsa
3HayeHne BXOOHOro curHana X2. Bcem octanbHbIM Bbixogam (OyHKUMM NpUcBanBaeTCHa 3Ha4YeHue
IIOII'

Ecnun X1=1, To Y1=X2;

Ecrn X1=8, To Y8=X2.
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Mpumep BbI3oBa hyHKLMU

CT: oba:

AhivnE_n

nn9) = AMyn8_n(nul, nnl)

Al

DMUE b

(nn2, nn3, nn4, nn5, nn6, nn7, nns,
nn9) = DMUX8_B(nul, nnl)

(nn2, nn3, nn4, nn5, nn6, nn7, nns, 16

076

OO
i
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15.10 AMyn8_u16, DMUX8_i16

HasHauyeHue
HemynbTynnekcop Ha 8 Bbixo4oB Lenoro 16-6utHoro opmarta.

OTo6GpaxeHune
CT: oba:

DIUEE il6

(YL, Y2, Y3, Y4, Y5 Y6, Y7, Y8)
DMUX8_i16(X1, X2)

(Y1, Y2, Y3, Y4, Y5 Y6, Y7, Y8)
OMyn8_u16(X1, X2)

BxogHble napameTtpbl: X1(416), X2(u16)
BbixogHble napametpbl: Y1(u16), Y2(u16), Y3(u16), Y4(u16), Y5(u16), Y6(u16), Y7(u16),
Y8(u16)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMHK

DMUX8 _i16 — doyHKUMS aeMyrnbTunnekcopa Ha 8 BbIXOAOB MPOU3BOAUT MOAKIMHOYEHUE BXOLHOMo
LenovncneHHoro 16-6MTHOro curHana kK ogHOMy M3 BOCbMU BbIXOO0B.

X1 — cenekTop BbIXOOHbIX CUrHasoB.
X2 — BXOOQHOW cuUrHar.

Y1 — nepBbI BLIXOQHOW CUrHAn.
Y2 — BTOPOW BbIXOAHOW CUrHan.

Y3 — TpeTuin BbIXOAHOW CUrHan.

Y4 — 4yeTBepTbIN BbIXO4HOW CUrHan.
Y5 — NATbIN BbIXOAHOW cuUrHarn.

Y6 — LLecTon BbIXOOQHOW curHan.
Y7 — cegbMoWn BbIXOOAHOW CUrHar.
Y8 — BOCbMOW BbIXOAHOW CUrHan.

B 3aBucMMoOCTM OT 3Ha4yeHusa cenektopa X1 ogHomy 13 BbixogoB doyHKuuM Y1 - Y8 npuceamnBaeTcs
3HayeHne BXOOHOro curHana X2. Bcem octanbHbIM BbIxogam (OyHKUMWM NpUcBanBaeTCHa 3Ha4YeHue
"O"_

Ecnmn X1=1, To Y1=X2;

Ecnm X1=8, T0 Y8=X2.
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Mpumep BbIzoBa PYyHKLUN

CT:

oba:

(Nu3, nu4, nu5, nu6, nu7, nNug, nu9,

nul0) = AMyn8 116(nul, nu2)

(Nu3, nu4, nu5, Nu6, nu7, Nud, nu9,

nul0) = DMUX8_il16(nul, nu2)

DRITTES 116

B &
(=)} | K=

EEEE
S S S S

EEE
[ng] | | K=z} | K=z

=
=

=
=

=
=

EEEE
SO S S S
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15.11 AMyn8_u32, DMUX8_i32

HasHauyeHue
HemynbTynnekcop Ha 8 BbixodoB Lenoro 32-6utHoro opmarTa.

OToGpaxeHune

CT:

(Y1, Y2, Y3, Y4, Y5 Y6, Y7, Y8)
DMUX8_i32(X1, X2)

(Y1, Y2, Y3, Y4, Y5 Y6, Y7, Y8)
OMyn8_u32(X1, X2)

BxogHble napameTpbl: X1(116), X2(132)
BbixogHble napameTtpbl: Y1(u32), Y2(u32), Y3(u32), Y4(u32), Y5(u32), Y6(u32), Y7(132), Y8(u32)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpefgbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMMK

DMUX8 132 — doyHKUMS aemMynbTunnekcopa Ha 8 BbIXOAOB NMPOU3BOAUT MOAKIMHOYEHUE BXOLHOMo
LenovmcneHHoro 32-6MTHOro curHana K ogHoOMy M3 BOCbMU BbIXOO0B.

X1 — cenekTop BbIXOOHbIX CUrHAsoB.
X2 — BXOOQHOW cuUrHar.

Y1 — nepBbI BLIXOQHOW CUrHAn.
Y2 — BTOPOW BbIXOAHOW CUrHan.

Y3 — TpeTuin BbIXOAHOW CUrHarn.

Y4 — yeTBEpPTLIN BbIXOQHOW CUrHan.
Y5 — NATbIN BbIXOAHOW curHarn.

Y6 — LLecTon BbIXOAHOW curHarn.
Y7 — cegbMoun BbIXOOAHOW CUrHar.
Y8 — BOCbMOW BbIXOAHOW CUrHan.

B 3aBucMMOCTM OT 3Ha4yeHusa cenektopa X1 ogHomy 13 BbixogoB doyHKumK Y1 - Y8 npucBanBaeTcs
3HayeHne BXOOHOro curHana X2. Bcem octanbHbIM BbIxogam (OyHKUMWM NpUcBanBaeTCHa 3HayYeHue
"O"_

Ecnn X1=1, To Y1=X2;

Ecnm X1=8, T0 Y8=X2.
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Mpumep BbiIzoBa PYHKLUN

CT: oba:

-
[
[

(u32_2,u32_3,u32 4,u32_5, u32_6,
u32 7,u32 8,u32 9)=0Myn8 u32(nu1, T
u32_1)

&
[ER] ) | an]
-2 B2

—
[
X

WER WEH

EEE
[ER] | Fanl) (s
-2 -2 Q] -2

—
[
X

E
[2x]
]

—
X
r3

(u32_2, u32_3, u32_4, u32_5, u32_6,

u32 7,432 8, u32_9) = DMUX8_i32(nul, LiTe
u32_1)
32

1=
(75| |
roffl -3

3pecb u32 1, u32 2,u32 3,u32 4,u32 5,u32 6,u32 7,132 8, u32 9 - nokanbHble
nepemMeHHble uenoro 32-6utHoro Tuna.
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15.12 OMyn8_B32, DMUX8_r32

HasHauyeHue
[emynbTynnekcop Ha 8 BbIXO40B BeLLEeCTBEHHOro 32-6uTHoro dpopmara.

OT1ob6paxeHue

CT: oba:

DTS 1532

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8)
Omyn8 B32(X1, X2)

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8)
DMUX8_r32(X1, X2)

BxogHble napameTpbl: X1(416), X2(B32)
BbixogHble napameTpbl: Y1(B32), Y2(B32), Y3(B32), Y4(B32), Y5(B32), Y6(B32), Y7(B32) Y8(B32)

OnucaHwue
MpumensieTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

JNNoruka pa6oTbl hyHKLMM

DMUX8 r32 — doyHKUMs gemMynbTunfnekcopa Ha 8 BbIXOA0B NPOU3BOANT NOAKIHOYEHUE BXOLHOMO
BELLECTBEHHOro 32-6MTHOro curHana K OgHOMY 13 BOCbMU BbIXOAOB.

X1 — cenekrop BbIXOOHbIX CUrHANoB.
X2 — BxogHOW curHan.

Y1 — nepBbIv BLIXOAHOW CUrHAr.
Y2 — BTOPOW BbIXO4HOW CUrHarn.

Y3 — TpeTui BbIXOOAHOW CUrHarn.

Y4 — 4yeTBepTbI BbIXOAHOW CUrHa.
Y5 — nATbIA BbIXOAHOW CUrHarn.

Y6 — LLeCcTon BbIXOAHOW curHarn.
Y7 — ceabMOW BbIXOHOW curHarn.
Y8 — BOCbMOW BbIXOOQHOW CUTHAIT.

B 3aBUCMMOCTM OT 3Ha4YeHusa cenektopa X1 ogHomMy 13 BbIxogos dyHkumM Y1 - Y8 npuceansaetca
3HayeHne BXo4HOro curHana X2. Bcem octanbHbIM BbixodaM (OyHKLMK NMPpUCBanMBaETCsa 3HaYeHne
IIOII'

Ecnu X1=1, To Y1=X2;

E.cnm X1=8, To Y8=X2.
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Mpumep BbizoBa pyHKLIMM

CT: oba:

B3

miyf m
[E]] | RN
]| | I

(nB2, NB3, NB4, NB5, NB6, NB7, NB8, NB9) L6 LI
= DMUX8_r32(nul, nsl)

miyf m
[E]] | RN
]| | I

Bz 1532

miyf m
[E]] | RN
]| | I

m
(25
[

(nB2, nB3, N84, NB5, NB6, NB7, NB3, NBY)
= OMyn8 B32(nul, nel)

oy DO O O O o
(A1 (W1l Wdw]) | RES]) | W] | ] (]
L] | (AL | I | Il | ] Il (M)

m
o)
)
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15.13 AMyn8_gs64, DMUX8_r64

HasHauyeHue
[emynbTynnekcop Ha 8 BbIXO40B BELLECTBEHHOroO 64-6UTHOro hopmaTa.

OTob6paxeHue

CT: oba:

DIITEE rhd

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8)
DMUX8_r64(X1, X2)

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8)
OMyn8 B64(X1, X2)

BxogHble napameTtpbl: X1(116), X2(864)
BbixogHble napameTpsbl: Y1(864), Y2(B64), Y3(B64), Y4(B64), Y5(B64), Y6(B64), Y7(B64), Y8(B64)

OnucaHue

MpumensieTca Tonbko gnst nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

DMUX8_r64 — cpyHKUMA gemynbTuniekcopa Ha 8 BbIXO4OB NPOM3BOAUT NOAKMOYEHWEe BXOAHOro
BeLLeCTBEHHOro 64-6UTHOro curHana K ogHoOMy 13 BOCbMU BbIXOO0B.

X1 — cenekTop BbIXOOHbIX CUrHaNoB
X2 — BXOgHOW curHan

Y1 — nepBblIvi BLIXOOHOW CUrHan
Y2 — BTOPOW BbIXO4HOW CUrHan

Y3 — TpeTuin BbIXOAHOW curHan

Y4 — yeTBEPTbIN BbIXOAHON CUTHAn
Y5 — nATbIN BLIXOAHOW CUrHan

Y6 — LLecTon BbIXOOQHOW cuUrHan
Y7 — ceabMOW BbIXOOHOW cuUrHan
Y8 — BOCbMOW BbIXOAHOW CUrHan

B 3aBucMMocCTn OT 3Ha4vyeHus cenektopa X1 ogHomy 13 BbixogoB doyHKuuM Y1 - Y8 npucBanBaeTcs
3HayeHne BXOOHOro curHana X2. Bcem octanbHbIM BbIxogam (OyHKUUNM NpUcBanBaeTCHa 3HayYeHue
IIOII'

Ecnn X1=1, To Y1=X2;

Ecrn X1=8, 10 Y8=X2.
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Mpumep BbIzoBa PYyHKLUN

CT:

[an]| |[uu]
=21 | | =2
| ==

(864_2, B64_3, B64_4, B64_5, B64_6,
B64_7, B64_8, B64_9) = IMyn8_B64(nul, 16 76
B64 1)

m
=71
I

[un]) |[mx]
=31 |[=g
L] =

BE4 BA4

[an)]) |[un]
==] =3
=

m
o
=

(864 2, B64 3, B64 4, B64 5, nB64 6, LL16 LI1&
B64 7, B64 8, B64 9) = DMUX_ r64(nul,
B64_1)

(=71 syl | Esgl| | Esyl| | Esgl || @3]
b B B B B s

BE4 BE4

M| @
[n3] | |Eu3]
| B

3pecb B64_ 1,864 2,864 3,864 4,864 5,864 6,864 7,864 8, B64 9 - nokanbHble
nepeMeHHble BELLIECTBEHHOIO 64 -OMTHOro Tuna.
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15.14 Bbi6op_n, Select_b

HasHauyeHue
KommyTaTop nornyecknx nepemeHHbIX.

OTob6paxeHue
CT: oba:
Select b B
Y = Select_b(X1, X2, X3) il o
Y = Buibop_n(X1, X2, X3) no mpoon
] [
BxoaHble napametpbl: X1(11), X2(n), X3(n)
BbixogHble napameTpbl: Y(1)

OnucaHue
PyHKUMA KOMMYTUPYET ABE NEPEMEHHbIX NTOrM4eckoro opmara.

MpumenseTca Tonbko gns nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

Ecrm X1 =0T10Y = X2,
EcrmX1=1T10Y = X8.

Mpumep BbIzoBa PyHKLUN
CT: oba:

nn4 = Beibop_n(nn1, nn2, nn3)

nn4 = Select_b(nnl, nn2, nn3)
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15.15 Bbi6op_u16, Select_i16

HasHauyeHue
KommyTaTop uenbix nepeMeHHbIX.

OTob6paxeHue
CT: oba:
Select il Brfiop_ulé
Y = Select_i16(X1, X2, X3) [
_ [L16] [LER CLi | L16Ed
Y = Bblbop_u16(X1, X2, X3) 76 e

BxogHble napameTtpbl: X1(11), X2(u16), X3(116)
BbixogHble napameTpbl: Y(u16)

OnucaHue
DYHKUNA KOMMYTUPYET OBE NepeMEHHbIX Lienoro 16-6utHoro chopmara.

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl MCMNONMHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

EcrimmX1=0T10Y = X2,
Ecrm X1 =1T10Y = X3.

Mpumep BbIzoBa PyHKLUN

CT:
nu3 = Beibop_uyl16(nnl, nul, nu2) lf.llﬂl i
Q[T 6] AL +—eLT6] AUE [OT6R

I

nu3 = Select_i16(nnl, nul, nu2)

Select ilé

[
[C7E] [[Ter—aLT6] A3 [O16k
[oT]

S
CLLTE] AL
S
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15.16 Bbi6op_u32, Select_i32

HasHauyeHue
KommyTaTop Lenbix nepemMeHHbIx 32-6uTHoro popmarTa.

OT1ob6paxeHue
CT: oba:

Select 132 Brffiop_u32
[

Y = Bbl60p_Ll,32(X1, X2, X3) 032] 03210 37| 0323

Y = Select_i32(X1, X2, X3) ll_ml B ll_ml b

BxogHble napameTpbl: X1(n), X2(u32), X3(u32)

BbixogHble napameTpbl: Y(u32)

OnucaHue

®YHKLUMS KOMMYTUPYET AiBE NepeMEHHBIX Lienoro 32-6utHoro opmara.

MpumensieTca Tonbko ans nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOSHEHUS

KPYIOJ1, HaunHas ¢ Bepcun 2.2.
INoruka pa6oTbl hyHKLMM

Ecrm X1 =0T10Y = X2,
EcrmX1=1T10Y = X8.

Mpumep BbIzoBa PYyHKLUN

CT:

u32_3 =Select_i32(nnl, u32_1, u32_2)

132 _3=Bbibop_u32(nn1,u32_1, u32_2)

32

3pecb u32 1, u32 2, u32 3 - nokanbHble NepeMeHHble Lenoro 32-6utHoro Tmna.
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15.17 Bbi6op_B32, Select_r32

HasHayeHue
KommyTaTop BeLeCTBEHHbIX NEPEMEHHbIX.

OTob6paxeHue
CT: oba:
Y = Select_r32(X1, X2, X3) ﬁh“—ﬂz Eﬁmp—ﬁ
Y = BuiGop_832(X1, X2, X3) 'E‘ 832}y 'E‘ B3z}

BxoaHble napameTpbl: X1(n), X2(832), X3(B32)
BbixogHble napameTpsbl: Y(B32)

OnucaHue
®DyHKUMA KOMMYTUPYET ABE NEPEMEHHbIX BELLEeCTBEHHOro 32-6utHoro doopmara.

MpumenseTca Tonbko ans nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

EcrmX1=0T10Y = X2,
Ecrim X1 =1T10Y = X8.

Mpumep BbI3oBa hyHKLMU

CT:

ne3 = Select_r32(nnl, nel, ne2)

ne3 = Beibop_B32(nn1, ne1, ne2)
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15.18 Bbi6op_B64, Select_r64

HasHayeHue

KommyTaTop BeLLeCcTBEHHbIX 64-6UTHBIX MEPEMEHHBbIX.

OT1ob6paxeHue
CT: oba:
Select_ 64 Brfiop_ w64
Y = Select_r64(X1, X2, X3) M
E64] BR4j1 CIEE4] [EE4]D
Y = Bbibop_B64(X1, X2, X3) i ord

BbixogHble napameTphl: Y(B64)

BxogHble napameTpbl: X1(n), X2(864), X3(B64)

OnucaHue

®YHKLUMS KOMMYTUPYET iBE NEPEMEHHbBIX BELLECTBEHHOIO 64-6UTHOrO hopmara.

MpumenseTca Tonbko ans nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS

KPYIOJ1, HaunHas ¢ Bepcun 2.2.
INoruka pa6oTbl hbyHKLMM

Ecrm X1 =0T10Y = X2,
EcrmX1=1T10Y = X8.

Mpumep BbizoBa PYHKLUN

CT:

B64_3 =Select_r64(nn1, 864_1, B64_2)

B64_3=Bbibop_B64(nn1,864_1, B64_2)

dbAa:
Select_r6d
I
.l BG4 BE4
(1B 4
Brfiop e6d
L
.I BFi4 BA4
BG4 [[EE4]

3pecb B64_1, B64 2, B64 3 - nokanbHble NepeMeHHbIE BELLECTBEHHOIO 64 -OUTHOro TMna.
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15.19 LWar, STEP

HasHauyeHue
LLlaroBoe ynpaBneHue.

OT1obpaxeHue
CT: oba:
Step Tar

(Y1,Y2,Y3, Y4, Y5) = War(X1, X2, X3,
X4,X5, X6, X7, X8, X9, X10) M L6 ] (I =)

] ]

TE[1 [LTE)3

(Y1, Y2, Y3, Y4, Y5) = Step(X1, X2, X3, ] m
X4,X5, X6, X7, X8, X9, X10) M mh

@ Ej @ @]

] [

M =

16 16

BxogHble napametpbl: X1(u16), X2(n), X3(n), 4(n), X5(u16), X6(u16), X7(n), X8(n), X9(u16),
X10(u16)
BbixogHble napameTpbl: Y1(u16), Y2(u16), Y3(n) ,Y4(n), Y5(n)

OnucaHue
®dyHkuna gns «ctapbix» nnatgopm (CPBK Bepcun 6.5 gna OC QNX u LINUX un cpepa
ncnonHexHnst KPYTOJ1 sepcum 1.0). He npumeHsieTcs.

INoruka pa6oTbl hyHKLMMK

STEP — dyHKUMS WaroBoro ynpaeneHns qopMupyeT MOornmyeckyo nocnefoBaTefnlbHOCTbL BO
BPEMEHM BbIXOAHbLIX AUCKPETHbIX CUrHANoB B COOTBETCTBUM C 3adaHHbIMKM [ONS  KaX4oro
BbIXOOAHOrO CUrHana ycrnosusMyv OPMUPOBAHUA W  MHTepBanom BpemeHu. Jlornyeckas
nocrnefoBaTenbHOCTb BbIXOAHBIX CUrHamNoB, a Takke YCrnoBui (POpMUPOBAHMSA U MHTEPBaroB
BPEMEHM OO0SPKHbI pa3BepTbiBaTbCA C MOMOLLbIO COOTBETCTBYIOLLNX MYIbTUMMEKCOPOB Ha BXO4E U
AeMynbTUNIEeKcopa Ha BbIXoae.

X1 — nopsgkosbIi HoMep dyHKumn (oT 1 go 20 000). Ansa nnatpopmCPBK, HaunHas ¢ Bepcumn 7.1,
n cpeabl ucnonHernnss KPYIOJl, HaumHasa ¢ Bepcun 2.1 - HeobsizaTenbHbIN BXOA, (€Cnn BXog, He
npvBsa3aH SIBHO, TO HOMep ByaeT NoAcTaBneH aBTOMaTUYECKM).

X2 — curHan nepesoga anropytma B asToMatnyeckuin pexmm pabotsl (AUTO).

X3 — curHan nepexoja K cregyoLwiemy wary B py4HoM pexume pabotbl (PASS).

X4 — curHan ycTaHOBKM anroputma B UCXOOHOE COCTOsIHME B py4HOM pexunme pabotbl (RESET).
X5 — KOHCTaHTa, onpeaenstoLasa konnyecTso waros B anroputme (MOUN).

X6 — curHan, onpegensitowmni KONMMYEeCTBO BbIMOSMHAEMbIX LMKIOB (UMK - OT MepBOoro Ao
nocnegHero wara) (NUM).

X7 — curHan, paspeLuaroLLnin 3anyck anroputma mns ncxogHoro coctosiima (COND).

X8 — curHan Tekywero wara, onpegensiowmi ycrnosue ero olinonHeHns (CON_1).

X9 — 3agaHHOe BpeMS BbINONTHEHUS TeKyLlero wara, cek (TIM_1).

X10 — Homep wara nepexoga (JMP_1).

Y1 — Homep BbinonHsaemoro wara (STEP_S).

Y2 — TekyLiee Bpemsi BbinonHeHuns wara (TIME_S).

Y3 — OKOH4YaHWe BbIMOMHEHMWSI MOCNEOHEro Wara u nepexoq B ncxogHoe coctosiHme (END_S).
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Y4 — ocTaHOB BbINoiHeHNs TekyLero wara (STOP_S).
Y5 — curHan ynpasneHusi Ha Tekywem ware (OUT_1).

ObecneyeHre 3afaHHbIX BPEMEHHbIX XapakTepWUCTMK LUAroB anropytMa AOCTUraeTcs TeM, YTO
anropuTM LLAroBoOro ynpasneHus BbINONHAETCS nepuoanyeckn. OnuTenbHOCTb OOHOro nepuoga
COOTBETCTBYET nepuoay npocyeTa anroputMoB yrnpaBneHns KoHTponnepa. Ha kaxgom nepuoge
anroputma cdopmupyeTca (yctaHaeBnueaetcss B coctosHue TRUE wnu FALSE) Tonbko oawH
BbIXOOHOW curHan, Takum obpasom, oT cbpoca OOHOro BbIXOAHOMO CUrHarna Ao yCTaHOBKM ApYroro
NpoucxXoauT He MeHee OOHOro nepuoga npocyeTa anropuTMOB YNpaBieHus.

Mocne BbINONHEHWS NOCMNEAHEro Wwara B anroputMe aHanmsnpyeTcsl 3agaHve Ha YMcrno NpoXoaoB
(umknos) nporpammbl NUM. Ecnim NUM = 1 unu 0, TO nporpamMmma cuuMTaeTcs 3aBepLUeHHOW,
dopmupyetca curHan okoHyaHns END_S = TRUE u anroput™m npuBogutca B WUCXOOHOE
COCTOSIHME.

Ecin NUM > 1 1 4yncno BbINOMHEHHbIX LMKIOB HE OOCTUMMO 3a4aHHOro, TO anropuTM opraHmayet
nepexon Ha BbINOfHEHWE crefyloLwero Lukna, HadmHas ¢ nepeoro wara, (curHan END_S npwu
3TOM ocTaeTca paBHbiM FALSE), npu aTom npoBepka Hanuuus curHana 3anycka anroputma
COND He npoussogutcs. Onepaunn 3aBeplieHus anroputma (popmuposaHne END_S = TRUE n
yCTaHOBKa anropMtMa B UCXOOHOE COCTOSIHME) B 3TOM Criydyae MNpOM3BOAUTCA MOCHe TOro, Kak
OyneT BbINOSIHEHO 3a4aHHOE KONMMYECTBO LIMKIIOB MPOrpaMmbl.

Ecnu xe 3apaHo oTpuuaTtesibHoe 4nCrio UMKrioB NUM, To opraHugyeTcs OEeCKOHEYHbIN NOBTOP
nporpamMmmbl 4O TEX NOpP, NOKa HEe nocreayeT nepeso anroputMma B pqu0|7| pexum pa6OTbI.

Curdan END_S cbpacbiBaeTtcst B 3HadeHne FALSE npu HOBOM 3anycke anropMtMa u3 MCXoOHOro
COCTOSAHUS.

Ecnn Ha kakom-nnb6o ware npusHak BeTereHnss JMP_1 umeeT 3HauyeHue Oonblue 3agaHHOro
KonuyecTBa LIaroB anroputMa, TO MO 3aBepLUEHUIO BbINOMHEHUA OaHHOro Lara Npou3BOAUTCH
nepexo Ha KOHeL, NporpaMmmbl.

PeXXuM py4yHoro ynpaBrneHus

Mpwn noctynneHumn curdana 3anycka COND anroputm popmupyeT KOHTPOrnbHbIN curHan STOP_S
= TRUE n nepexoguT B peXxmnm oXngaHua KoMaHabl Ha 3anyck Nepeoro Lwara anroputma.

3anyck nepBoro wara B py4HOM pexume OCYLLEeCTBSeTCs No 3HadeHuto curHana PASS = TRUE.
MonyumB curHan 3anycka Lwara, anroputMm npu Hanudum ycnoesmuss CON_1 = TRUE, dopmupyet
BbIxogHon curHan OUT_1 = TRUE u Homepy wara npucBamBaetcs 3HaveHne STEP_S = 1.
CocTtosiHue BbixogHoro curHana OUT_1=TRUE cywecTByeT B Te4deHMe AaHHOro Lwara Bce Bpems,
noka BbinonHsietca ycnosne CON_1=TRUE. Ha Bpemsa HeBbinonHeHus ycnosmust CON_1 (CON_1
= FALSE) BbixogHom curHan OUT_1 cbpacbiBaetca (OUT_1 = FALSE). 3aBepwuB
dopmupoBaHue BbIxodHbix curHanos OUT_1 wn STEP_S, anroputm nepexoguT B pexum
oXmaaHusa curHana okoHdaHus wara PASS. pu PASS = TRUE nepexog K BbIMOfIHEHUIO
cnefymoulero wara (3anyck crnegymowlero wara) npon3sogutcs npu Hanuumm ycrnosus CON_1 =
TRUE. MNpn CON_1 = FALSE anropytm CHOBa NepexoanT B pexum oxuaaHusa curHana PASS n
Tak 4O Tex nop, noka He byaeT cdopmmpoBaHo ycriosue CON_1 = TRUE.

Homep cnepytoulero wara ans nepexoga onpegensiercs B COOTBETCTBUU ¢ rnpusHakoMm JMP_1:
e npu JMP_1 = 0 BblibupaeTca cnegyoLwunin No NopsiAKy HOMep Lara;
e npu JMP_1 > 0 BblibupaeTcsa HoMep Lwara paBHbln 3HaveHno JMP_1;
e npu JMP_1 < 0 BbiGupaeTcsa HoOMep Lara paBHbIn 3HadYeHuo [JMP_1|.
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Bce nocnepaytoume warv BbIMOMHATCS aHaNorMyHo nNepBoMy C TOM TONbKO pasHULEN, YTO 3anyck
TEKyLEero Liara OCYyLIeCTBAsieTCs npeablaywium warom (cMm. Bblwe), a napametpy STEP_S
npucBamBaeTCs 3HAaYEHUE TEKYLLLEro HoMepa Lara.

B pexume py4HOro ynpasneHus npeaycMoTpeHa BO3MOXHOCTb YCTaHOBKM anroputMa B UCXOO4HOe
cocTosiHue Ha ntobom ware no curdHany RESET = TRUE. MNpu 3TOM BbINONHEHWE TEKYLLEro LmKna
anroputma npekpaiiaeTca n anroputMm HaymHaeT paboTtaTb € Hayana (C aHanusa curHana 3anycka
anroputma COND un ¢ nepsoro Liara).

Pexxum aBTOMaTMyeCcKoro ynpaBneHus

Mpn noctynneHun curHana 3anycka COND = TRUE anroputM 13 Ha4vanbHOro COCTOSAHUS
nepexoguT Ha BbINOMHEHUsT nepBoro wara 6esycnoBHo (curHan COND B gaHHOM crydae
BbINOSIHAET TaK e PYHKUMIO CUrHana 3anycka Lara).

MonyuyuB curHan 3anycka wara npy Hanudmm ycnoeus CON_1 = TRUE, anroputm copmupyeT
BbixogHon curHan OUT_1 = TRUE. lNpwn atom Homep wara STEP_S = 1 u 3anyckaeTtcsa Tanmep
nHtepsana spemeHun. CoctosaHue BbixogHoro curHana OUT_1 = TRUE cywecTtByeT B TedyeHue
AaHHOro wara Bce BpeMs, noka BbinonHseTca ycroBne CON_1 = TRUE. Ha Bpewms
HeBbinonHeHus ycnosua CON_1=FALSE BbixogHow curHan cbpacsisaetca OUT_1=FALSE.

Mo wucTeyeHuu 3apjaHHOrO wMHTEpBana BpemMeHu M Hanuumm ycnosuss CON_1 npowusBogutcs
nepexop K cnegyowlemy wary. Beldop cneaytoLlero wara npomMssoguTcs no npusHaky JMP_1.

Mpn JMP_1 >= 0 ycnoBne CON_1 KOHTpONMpyeTCcs TONbKO MOCMNe WCTEYEHUS 3adaHHOro
WHTepBana BpemMeHun u npu otcytcTBum ycnoeus CON_1 = FALSE npou3BoguTcs OCTaHOB
nporpammbl ¢ ¢popmupoBaHnem curHana octaHoa STOP_S=TRUE. lNocne octaHoBa, 3anyck
anropytMa Ha NpPOoAOSPKEHME OCyLEecTBNseTca no BxogHomy curHany PASS = TRUE. lMNMpwu atom
BHOBb NPOU3BOAUTCS KOHTPOSb Hanuumna ycnosuss CON_1 (MHTepBan BpemMeHu, COOTBETCTBYIOLLNIA
AaHHOMY Lary, npu 3aToM cuntaetcs ucyepnadHeim), npy CON_1 = TRUE npounssoauTcs nepexon
K 3agaHHomy B JMP_1 wary: npn JMP_1 = 0 k cnegytowemy no nopsaky, npy JMP_1 > 0 kK Homepy
paBHOMY 3HadyeHuto napameTpa JMP_1. Ecnu npu nepesanycke anroputMa Ha NPOAOSHKEHME
dukcupyetca otcytcteue ycrnosusas CON_1 = FALSE, To anropuTM BHOBb OCTaHaBnNuBaeTCHd B
OXWOaHUW CUrHana Ha nepesanyck u T.4.

Ecnn JMP_1 < 0, To Begetcs koHTponb Hanuuns ycnosus CON_1 B TedeHune Bcero, 3agaHHOro
ANA [0aHHOro wara, WHTepBana BpemeHun. B Tom cnydyae, ecnu Hanuuue ycrnoBus nepexoga
CON_1 npucytctByeT B TedeHWE BCEro 3a4aHHOroO MHTEpBana BPEMEHW TO, MO OKOHYAHWIO
WMHTEepBana, NPon3BoOAMTCA Nepexon K cnegyrowemy no nopsagky wary. B Tom cnyvae, ecnu 6yaget
3admkcmnpoBaHo otcyTcTBme ycrnosus nepexoga CON_1, 1o, He AoXMAAsCb OKOHYaHUS 3a4aHHOro
WHTEepBana BpeMeHu, NPON3BOAMTCA OCTAHOB MPOrpamMmbl C (POPMUPOBAHUEM CUrHana ocTtaHoBa
STOP_S, v npu nocnegylowem nycke anropytMa no BxogHomy curHany PASS npowusBogutcs
nepexop K wary, Homep kotoporo 3anucaH B JMP_1 kak oTpuuatensHoe ymcno. Hanuune ycnosug
nepexoga CON_1 npu 3anycke anroputma Ha NpPoOAOSPKEHNE He KOHTponupyeTcs. Ecnn mogynb
npusHaka BeTtBreHuss |JMP_1| ocTtaHOBMEHHOro wWara paBeH HOMEpPY OCTaHOBSIEHHOro Lara
STEP_S, 10 anroputm opraHnsyeTt NpoAofmKeHe aHHOro wara ¢ NpoAoSMKEHNEM cHeTa BPEMEHN
Lara co 3Ha4yeHus, 3adUKCMPOBAHHOIO B MOMEHT OCTaHOBaA.

Bce nocnepayoume warv BeIMOMHATCS aHaNorMyHo nepBoMy C TOM TONbKO pasHULEN, YTO 3anyck
TEKyLEero Liara OCYLIeCTBMSieTCS npeablaylium LwaroM (CM. Bbiwe), a napametpy STEP_S
npucBamBaeTCs 3HaYeHue TeKyLero HoMmepa Lara.
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MepekntoyeHne pexxmvon

Jlloboe nepekrnoyeHne pexumMoB M3 aBTOMATMYECKOrO0 B py4yHOe W OOpaTHO He u3MeHseT
COCTOSiHME anropuTtMma. ANroputM NPOAOIIKaET BbINOMHATL CBOM (PYHKUMM B MOMEHT nepexoia u3
TOr0 COCTOSIHUSA, B KOTOPOM OH Haxogurncs.

CurHan octaHoBa STOP_S = TRUE dopmupyeTca Bcskuin pas, Korga npov3BOgMTCS OCTaHOB
anroputma. Npun paboTte B pexume pyyHoro ynpasnenus curHan STOP_S Bcerga Haxogutcs B
coctosiHun TRUE.

Mpu nepeBoge pexuma u3 py4yHOro B aBTOMaTUYECKUIA N3 MPOU3BOSTbHOIO COCTOSIHUSA anroputMa
WHTepBan BpeMeHW, COOTBETCTBYIOLNA AaHHOMY Lary, cyntaetca ncdepnaHHbiM. MNpu JMP_1 >=
0 anroputm nposepsieT Hannyune ycnosusa CON_1 n npu CON_1 = TRUE nepexoauT Kk 3agaHHOMy
B napametpe JMP_1 wary. MNpn JMP_1 < 0 Hanunune ycnosusa CON_1 He nposepsieTcs, a
anropuTM NEpPexoauT K wary, Homep Kotoporo 3anucaH B JMP_1 kak oTpuuaTtenbHoe Y1cno.

MepBoe o6palyeHne K hyHKLUMOHaNbLHOMY 6/1OKY

Mpn nepsoM obpalleHun yHKUMOHAmNbHbLIA BrIOK yCcTaHaBnMBaeTCA B WUCXOAHOE COCTOSIHWE:
BbIxogHbIM curHanam STEP_S u TIME_S npucBamBaetcsa 3HadeHme 0, a curHanam END S,
STOP_S n OUT_1 - 3HaueHune FALSE.

Mpumep BbI3oBa hyHKLMU

CT: oba:

(nu6, nu7, nn6, nn7, nn8) = Step(nul,
nnl, nn2, nn3, nu2, nu3, nn4, nn5, nu4,
nub5)

= || = =

=
[=7]

(Nu6, nNu7, nn6, nn7, nnd) = War(nul,
nnl, nn2, nn3, nu2, nu3, nn4, nns5, nu4,
nu5)

(=]} | =2 [=7]

=
[=7]

=
[=7]
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15.20 KA, CD

HasHauyeHue

KoMmmyTaTop Avana3oHoB. B 3aBMCUMMOCTM OT AMana3oHa 3Ha4YeHU, B KOTOPLIN NonagaeT BXOAHON
napameTp, OYHKUMSA BblgaeT Ha BbIXOAEe 3HayeHue, 3aJaHHOEe Ha COOTBETCTBYKOLEM AaHHOMY
AvanasoHy BXOAe.

OTob6paxeHue
CT: ®BA:
EX CD

MG
(Y1,Y2)=K[O(X1,X2,X3,X4,X5,X6,X7,X8, B3z B32
X9,X10,X11,X12)

B3 B2z

537 532

B3 B2z
(Y1,Y2)=CD(X1,X2,X3,X4,X5,X6,X7,X8 B2 B3z
X9,X10,X11,X12)

(3 B3z =

=]

B37 B32

BxogHble napametpbl: X1 (u16), X2 (832), X3 (B32), X4 (832), X5 (B32), X6 (B32), X7 (B32), X8
(832), X9 (832), X10 (B32), X11 (B32), X12 (B32)
BbixogHble napameTpbl Y1 (B32), Y2 (1)

OnucaHue
®dyHKUMA He npumeHsieTca ans «ctapbix» nnatgopm (CPBK Bepcun 6.5 ana OC QNX n LINUX n
cpegna vcnonHennsa KPYIOJ1 sepcun 1.0).

INoruka pa6oTbl hyHKLMM

X1 — Homep anrobnoka. OAns nnatgopm CPBK, HaunHas ¢ Bepcun 7.1, n cpegbl UCMOMHEHMUS
KPYTOJ1, HaumMHasa ¢ Bepcun 2.1 - Heobsa3aTenbHbIN BXOL (€Cnn BXog, HE NpuBSA3aH SBHO, TO HOMEpP
OygeT nogcrtaBneH aBToMaTUyeckn).

X2 — BXogHOW napameTp.

X3 — 3HayeHne nsi NepBoro guanasoHa.

X4 — koHeL, NepBoro g1ManasoHa.

X5 — 3HayeHne ons BTOPOro guManasoHa.

X6 — KOHeL BTOPOro ananasoHa.

X7 — 3Ha4yeHune gnga TpeTbero guManasoHa.

X8 — KoHeL TpeTbero guanasoHa.

X9 — 3HayeHne ons YeTBEPTOro gManasoHa.

X10 — KOHeL, YeTBepTOro AnanasoHa.

X11 — 3Ha4yeHue Anga NAToro gnanasoHa.

X12 — ructepesuc.

Y1 — 3HayeHue BbIXO4HOro napameTtpa.

Y2 — MNynbCHbIN BbIXOL, CUTHANU3NPYIOLLMIA O CMEHe guana3oHa.
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B 3aBucumMoCcTM OT AnanasoHa 3HayYeHWn, B KOTOPbIA MornagaeT BXOAHOW napameTp, (pyHKung
BbldaeT Ha BbIXxo4e 3HadeHue, 3aJaHHOe Ha COOTBETCTBYIOLLEM JaHHOMY Auanas3oHy Bxoge. T.e.
€Cnv 3HayeHve napameTpa MeHble X4 (nonagaeT B NepBbI Anana3oH), TO Ha BbIXO4e BblAaeTcs
3HaveHMe anga nepeoro gvanasoHa (Bxog X3). Ecnu napameTp 6onblwe X4, HO MeHbLUe X6, TO Ha
BbIXO4e Bbl4aeTcs 3HadeHne O BTOporo AnanasoHa (Bxog X5). U Tak ganee.

X3 X5 X7 X9 X11

I I I |
xa pAs X8 X10
Pacnpep,eneHl/le 3Ha4YeHWI, BblgaBaEeMbIX Ha BbIX04, B 3aBMCUMOCTM OT 3HAYEHUs BXOAa.

BxogHon napameTp cuuTaeTcs npuHagnexawmm auanasoHy «i» (Npyv HyneBOM ructepesuce),
€Cnn BEPHO YCIoBUE:
«KoHeu ananasoHa (i-1)» < «BXOQHOW NapamMeTp» < «KOHeL Anana3oHa «i»

Bxog X12 onpegensiet, ¢ KakMMm rucrtepesvcom 6yaetr npousxoautb Mepexoq U3 OQHOro
AnanasoHa B Apyron. [mctepesnc (NOMOBUHA LUMPUHBI 30HbI HEYYBCTBUTENBbHOCTU) 3adaeTcs B
eQuHULax u3mepeHnst napameTpa.

[na OTKMYEeHUs NULLIHEro AuanasoHa Hago, YToObl KOHel, 3Toro AuanasoHa Obinm YMCreHHOo
MeHbLUEe KOHLa npeablayLlero ananasoHa.

Mpumep BbI3oBa hyHKLMU

CT:

(nB12, nnl) = CD (nul, nBl, nB2, nB3, ng4,
ne5, ne6, ne7, ne8, ne9, nsl0, nsll)

ol o] S o
x| () s e

Lol Gl Ol GOl Do
]| |=)) ) ) e

mﬁ
[E5] | RaE]
raff| r-

[as]
Lol =]
|5 =2

(nB12, nnl) = KO (nul, nsl, ne2, ne3, ns4,
ne5, ne6, ne7, ne8, ne9, nel0, nell)

mﬁ
Loy Gl
]| |

ool Co PR Gl o P ol o PR o
]| | | ) |

m
[
]
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15.21 KB

HasHauyeHue
KommyTaTop BellecTBEHHbIX 32-OUTHBIX MEPEMEHHBbIX.

OTob6paxeHue

CT: oba:

Y = KB(X1, X2, X3)

BxogHble napameTtpbl: X1(n), X2(832), X3(832)
BbixogHble napameTpsbl: Y(B32)

OnucaHue
DYHKUNA KOMMYTUPYET OBE NepeMEHHbIe BELLECTBEHHOro 32-6uTHoro dpopmara.

Mpumensietca ana nnatdopm CPBK Bepcumn Huxe 8.0, n cpeabl ucnonHexHms KPYIOJ1 Bepcumn
Hxe 2.2.

Mpumevanue. [ns nnatdopm CPBK, HaunHaa ¢ Bepcumn 8.0, n cpeapl mcnonHenna KPYIOJ1,
HayMHasa ¢ Bepcum 2.2, oAHOMMEHHas (PYHKLMA nmeeTca B rpynne «YcrapesLlune OyHKLUNY.

INoruka pa6oTbl hyHKLMMK

EcrmX1=0T10Y = X2,
Ecrm X1 =110Y = X3.

Mpumep BbIzoBa PyHKLUN

CT: oba:

ne3 = KB(nn1, ne1, nB2)

LE32) FIBE (B30
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15.22 Kn

HasHayeHue
KoMmyTaTop Normyecknx nepemeHHbIX.

OTob6paxeHue

CT: oba:

Y = KN(X1, X2, X3) —

M

BEEE

BxogHble napameTpbl: X1(11), X2(n), X3(n)
BbixogHble napameTpbl: Y(I1)

OnucaHue
PyHKUMA KOMMYTUPYET ABE NEePEMEHHbIE NOrnmyeckoro gopmaTa.

MpumensieTca ana nnatdopm CPBK Bepcumn Huxe 8.0, n cpeabl ucnonHexwms KPYIOJl Bepcun
HWxXe 2.2.

Mpumevanue. [ns nnatdopm CPBK, HaunHaa ¢ Bepcumn 8.0, n cpeapl mcnonHenna KPYIOJ1,
HaunHasg ¢ Bepcun 2.2, ogHouMeHHas OYHKLUS UMeeTCA B rpynne «YcrapeBLlune yHKUMM» .

INoruka pa6oTbl hyHKLMMK

EcrimX1=0T10Y = X2,
Ecrm X1 =1T10Y = X3.

Mpumep BbIzoBa PyHKLUN

CT:

nn4 = KIN(nn1, nn2, nn3)

S
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15.23 KL

HasHaueHune
KommyTtaTtop uenbix 16-6UTHbIX NepeMEeHHbIX.

OT1ob6paxeHue

CT:

Y = KL(XT, X2, X3)

BxoaHble napametpbl: X1(11), X2(116), X3(u16)
BbixogHble napameTpbl: Y(U16)

OnucaHue
PyHKUMA KOMMYTUPYET ABE NepemeHHble uenoro 16-6utHoro popmara.

MpumenseTca ans nnatdgopm CPBK Bepcumn Hmke 8.0, n cpenbl ucnonHexnms KPYIOJ1 Bepcun
HWxe 2.2.

Mpumeyanue. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl mucnonHeHna KPYIOJl,
HaunHas ¢ Bepcun 2.2, ogHouMeHHas YHKLMS UMeeTCA B rpynne «YcrapesLlune yHKUMn» .
INoruka pa6oTbl hyHKLMM

EcrimmX1=0T10Y = X2,
Ecrm X1 =110Y = X3.

Mpumep BbIzoBa PyHKLUN

CT:

nu3 = KU(nn1, nu1, ny2)
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16 TMPOTOKOIJ1 HART

16.1 HartO_Run, XapT0_3anyck

HasHauyeHue

Mpotokon HART, komanga 0. CuuTaTb YHWUKamnbHbIA MAeHTUdMKaATOP. 3anyck BbIMNOMHEHUS
KOMaHAbl.

OT1ob6paxeHue
CT: oba:
Y1 = Hart0_Run (X1, X2, X3) —— ———
Y1 = Xapt0_B3anyck (X1, X2, X3) Hart0 Run Xapt0 3amycx
16 LI16G
e} [ITe]
L16 LI16

BxogHble napameTtpbl: X1(416), X2(u16), X3(u16)

BbixogHble napameTpsbl: Y1(416)

OnucaHue

Hart0_Run, Xapt0_3anyck — dyHKUMA MONyYeHUs YHuUKanbHoro wugeHtudpukatopa HART-
Aartyuka.

MpumensieTcs ana nnatdopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hyHKLMHK

X1 — AnnapaTHbin agpec moaynsa M941A.

X2 — Homep kaHana Ha moayne M941A, k kotopomy nogkntoveH HART-gaTumk.

X3 — KopoTtkuin agpec HART-ycTponcTsa.

Y1 — Kog owmnbkn npu BbiNnofiHEHMM koMaHabl (0 — HeT owmnbkn, ocTanbHble KOAbl OWMOOK CM. B
Kogbl owmnbok HART).

KomaHga 0 HART-npoTokona ucnones3yetca Angd nonyyeHusa anuHHoro agpeca HART-gaTtymka u
pa3HoobpasHoON MHAOPMALMK MO HEMY.

[aHHaa dyHKuMA 3anyckaeT BblnoriHeHMe koManabl HART-mMogemoM, KOTOpbIM HaxoauTcs Ha
nnate M941A. PeaynbTaT BbINOfIHEHUSA KOMaHAbl HYXXHO npoBepsTb yHkumen Hart0 Result
(XapT0_Pe3).
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Mpumep BbizoBa pyHKLIMM

CT:

obA:

nu4= Hart0O_Run (nu1, nu2, nuy3)

nu4= Xapt0_B3anyck(nu1, nu2, nu3)

OYHKINHN KOMMYTALIMU JAHHBIX
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16.2 Hart0_Result, XapT0_Pe3

HasHauyeHue
MpoTtokon HART, komanga 0. NpoBepka 3aBepLUEHUs BbINONHEHUA KOMaHbI.

OT1ob6paxeHue
CT: oba:
(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Y11,
Y12, Y13, Y14, Y15, Y16) = HartO_Result (X1) Hartl Result HKaprl_P
(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Y11,
Y12, Y13, Y14, Y15, Y16) = XapT0_Pe3(X1)
L6 U6

BxogHble napameTpbl: X1(u16))

BbixogHble napametpbl: Y1(n1), Y2(u16), Y3(u16), Y4(u16), Y5(ul6), Y6(u16), Y7(u16), Y8(u16),
Y9(u16), Y10(u16), Y11(u16), Y12(u16), Y13(u16), Y14(u16), Y15(u16), Y16(u16), Y1(u16)

OnucaHue

Hart0_Result, XapT0_Pe3 — hyHKUMA nonyYyeHns yHUKanbHoro nageHtudpunkatopa HART-gatyuka.
MpoBepka 3aBepLUEHWS BbINOSIHEHNST KOMaHAbI.

MpumensieTca gna nnatgopmbel « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hbyHKLMM

X1 - AnnapaTHbIn agpec mogyna M941A.

Y1 - lNpur3Hak ycnewwHoro BbiNoMHEHUst KOMaHabl (=1 - KOMaH4a ycrneLwHo BbINonHeHa)

Y2 - Koag owmnbkn npu BbINOAHEHMN KOMaHAbl (0 — HET ownbKM, ocTanbHble KOAbl OWNBOK CM. B
Kogbl owmnbok HART).

Y3 - "Ctatyc" ot HART-ycTpoincTea.

Y4 - AnuHHbin agpec HART-ycTpoicTtea (4actb 1).

Y5 - OnuHHbIn agpec HART-ycTponcTea (Y4acTb 2).

Y6 - OnnHHbii agpec HART-ycTponcTea (4acTb 3).
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Y7 - Kog nsrotoButens yctponctesa HART

Y8 - Kog Tvn yctporictea HART

Y9 - Konuuectso npeambyn yctponctsa HART

Y10 - Bepcusa yHuBepcarnbHbIX kKoMaHg ycTporctea HART

Y11 - Bepcua cneymanbHbIX KomaHa ycTporctea HART

Y12 - Bepcusi nporpammHoro obecnedexus yctponctsa HART

Y13 - Bepcus annapatHon vyactu yctporctea HART

Y14 - ®narn dyHkuunn yctponctea HART

Y15 - NaeHTudmkaunoHHein Homep yctponctea HART. Mnagwwe 2 6anta
Y16 - WaeHTudurkaunoHHsin Homep yctponctea HART. Ctapwwuin 6ant

KomaHga 0 HART-npoTokona ucnone3yetca Ang nonyyeHna anuHHoro agpeca HART-gaTtumka u
pa3Hoo6pa3HoW MHAOPMaLUK MO HEMY.

[aHHaa dyHKkuMsa oxuaaeT BbinonHeHne komaHabl 0 HART-mooemom, KOTOpbIM HaxoguTca Ha
nnate M941A. 3anyck komaHabl cTapTyeT npu BbidoBe yHkumn Hart0_Run (Xapt0_3anyck).

MapameTp Y1 OypeT BosBpawatb 3HadyeHue 0 noka BbINOMHSAETCA KomaHga. Ecnu komanga
ycnewHo BbINonHWNach, To napametTp Y1 npumet 3HadeHne 1, a napameTp Y2 — 3HadveHue 0, un
OyoyT Bo3palleHbl 3Ha4veHus napameTpoB Y3-Y16. Ecnv npousowna owmnbka npy BbINOSIHEHUN
KomaHgbl, Y1 ocTtaHeTcs B 3HadeHun 0, a napametp Y2 npuMeT 3HayeHue Koda owwunbkn, n
3HayeHus napameTpoB Y3-Y16 obHynaTcs.

BbixogHble aprymeHTbl Y4-Y6 B panbHenwem LOMMKHbI UCMONb30BaThCs B KayecTBe agpeca
HART-ycTponcTBa B OCTanbHbIX PyHKUMAX paboTbl ¢ HART-npoTokonom. BbixogHble aprymMeHTbl
Y3, Y7-Y16 uMetloT MHGOPMaLIMOHHBIN XapakTep.
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Mpumep BbI3oBa hyHKLMK

CT:

oba:

(nn1, nu2, nu3, nu4, nub, Nu6, nu7,
mu8, nu9, nul10, nmull1, nyl2, nui3,
nul4, nuy15, nuy16) = Hart0_Result
(nu1)

(nn1, nu2, nu3, nu4, nub, Nu6, nu7,
mu8, mu9, nul10, mull1, nmgl2, nui3,
nu14, nu15, nu16) = Xapt0_Pe3(nu1)
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16.3 HartAdr_Run, XaptAgp_3anyck

HasHayeHue

MpeobpasoBatb kopoTkun agpec HART-ycTponcTBa B ANUHHBIA (YKOPOYEHHbIA BapuaHT yHKLMM
Hart0O_Run (Xapt0_3anyck)). 3anyck BbinonHeHns komaHabl 0.

OTobGpaxeHue
CT: oba:
Y1 = HartAdr_Run (X1, X2, X3) S —
Y1 = XapTAgp_3anyck (X1, X2, X3) HattAde Run e
16 LI16
[LiT8] 1 [LL76} 1
L[16 LI16

BxogHble napameTpbl: X1(u16), X2(u16), X3(u16)

BbixogHble napameTpsbl: Y1(416)

OnucaHune

HartAdr_Run, XaptApp_3anyck — yHKunsa npeobpasoHust kopoTkoro agpec HART-ycTponcTea
B OJIMHHBIN.

MpumensieTca gna nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INNoruka pa6oTbl hbyHKLMM

X1 — AnnapatHeln agpec moayna M941A.
X2 — Homep kaHana Ha moayne M941A, k kotopomy nogkntoveH HART-gaTumk.
X3 — KopoTtkuin agpec HART-ycTponcTBa.

Y1 — Koa owmnbkn npu BbinonHeHun koMmaHabl (0 — HeT owmnbkun, octanbHble Koabl OWNBOK CM. B
Koabl owmnbok HART).

Ananor d¢yHkuun Hart0_Run (Xapt0_B3anyck). OTnvune B TOM, 4TO «napHas» yHKUMA
HartAdr_Result (XapTAap_Pe3) BepHeT Tonbko AnvHHbIA agpec HART-ycTponctBa, npodas
MHdopmaums BygeT onyLieHa.
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Mpumep BbI3oBa hyHKLMU

CT: oba:

HartAdr Run

nu4= HartAdr Run (nu1, nu2, nud)
nud= XaptAgp_3anyck(nu1, nu2, nul)
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16.4 HartAdr_Result, XaptAap_Pe3

HasHayeHue

MpeobpasoBatb kopoTkun agpec HART-ycTponcTBa B ANUHHBIA (YKOPOYEHHbIA BapuaHT yHKLMM
Hart0_Result (XapT0_Pe3)). NpoBepka 3aBepLUeHMS BbINONIHEHNUST KOMaHAbI.

OT1ob6paxeHue
CT: oba:
(Y1,Y2,Y3, Y4, Y5, Y6) = HartAdr_Result (X1)
(Y1,Y2,Y3, Y4, Y5, Y6) = XapTAgp_Pe3(X1) HartAdr Result HaprAnp Pes

BxogHble napameTtpbl: X1(416)

BbixogHble napameTpsbl: Y1(n), Y2(u16), Y3(u16), Y4(u16), Y5(u16), Y6(u16)

OnucaHue

HartAdr_Result, XapTAgp_Pe3 — dyHkuma npeobpasoHust kopoTkoro agpec HART-ycTponicTea B
ANVHHBIW, NPOBEpKa 3aBEpPLUEHNsI BbINOMHEHNS KOMaHAbI.

MpumensieTca ans nnatdopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hyHKLMMK

X1 - AnnapatHbin agpec mogyns M941A.

Y1 - lNpur3HaK ycnewwHoro BbiNonHeHns KoMmaHasl (=1 - koMmaH4a ycnewHo BbINonHeHa)

Y2 - Koag owunbkm npu BbInonHeHMn koMmaHabl (0 — HeT owmnbkn, octarnbHble koAbl OWNBOK CM. B
Koabl owmnbok HART).

Y3 - "Cratyc" ot HART-ycTponcrsa.

Y4 - AnuHHbin agpec HART-ycTporicTBa (YacTb 1).

Y5 - AnuHHbin agpec HART-ycTpoicTBa (4acTtb 2).

AHanor cdpyHkumm Hart0_Result(Xapt0_Pe3). Otnnune B ToM, 4TO BO3BpaLLAETCsl TONbKO ASTIMHHbIN
agpec HART-ycTpowncTBa, npoyas nHgopmaumsa bygeT onyuieHa.

[aHHas yHKUMS OXMaaeT BbINONMHEHMEe KOMaHAbl, KoTopasi cTapTyeT Npu Bbi3oBe (YHKLMM

HartAdr_Run (XapTtAgp_3anyck). B octanbHOM norvka paboTbl OyHKUUN MAEHTUYHA YHKUUK
Hart0_Result(Xapt0_Pe3).
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Mpumep BbI3oBa hyHKLMU

CT: oba:

HartAdr Result

(nn1, mu2, mu3, nud4, nud, nub) =

HartAdr_Result (nu1)

(nn1, nu2, nu3, nu4, nud, nud) =

XapTAop_Pes(nu1) LUt
Xapréap Pes

L Tut
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16.5 Hartl_Run, Xaptl_3anyck

HasHauyeHue
Mpotokon HART, komanga 1. Cuntatb NepBUYHYIO NEPEMEHHYI0. 3anyCK BbIMONMHEHNS KOMaHbI.

OTob6paxeHue

CT: oba:

Y1 = Hartl_Run (X1, X2, X3, X4, X5)
Y1 = Hartl_3anyck(X1, X2, X3, X4, X5)

1 Samyer

16

J: A

E
ey
[my)

LI16

BxoaHble napametpbl: X1(416), X2(116), X3(u16), X4(u16), X5(ul6)

BbixogHble napameTtpbl: Y1(u16)

OnucaHue

Hart1_Run, Xapt1_3anyck — QyHKUNA NONyYeHUss NepBUYHON NEPEMEHHOMN.

MpumenseTca gns nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hyHKLMM

X1 — AnnapaTHbi agpec moaynsa M941A.

X2 — Homep kaHana Ha mogyne M941A, k kotopomy noaknoveH HART-gatyuk.
X3 - AnuHHbn agpec HART-ycTponcTtBa (4acTb 1).

X4 - OnuHHbn agpec HART-ycTponcTtBa (4acTb 2).

X5 - OnuHHbin agpec HART-ycTponicTBa (4acTb 3).

Y1 — Koa owunbkn npu BbinonHeHun koMmaHabl (0 — HeT owmnbku, octanbHble Koabl OWNBOK CM. B
Koabl owmnbok HART).

KomaHga 1 HART-npoTokona ucnonb3yetcs AN CHYUTbIBAHUSA 3HAYEHUS NEPBUYHON NepeMeHHOM
¢ HART-paTuuka.

[aHHaa dyHKuMA 3anyckaeT BbinoriHeHMe koManabl HART-mogemoM, KOTOpbIM HaxoauTcs Ha
nnate M941A. PeaynbTaT BbINOSIHEHUSA KOMaHAbl HYXHO npoBepsTb yHkumen Hart1 Result
(XapTt1_Pe3).

OnuHHbin agpec ycTponctBa (napameTtpbl X3-X5) nonyyaetca oT yHkumn HartAdr_Result
(XapTAgp_Pe3) unu Hart0_Result (Xapt0_Pe3). Agpec HART-ycTponcTBa 4OCTAaTOYHO NONYYUTb
TONbKO OAMH pa3 Npu cTapTe, 3aTeM OH HE MEHSIeTCS.
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Mpumep BbI3oBa hyHKLMU

CT:

oba:

nu6 = Hart1_Run (nu1, nu2, nu3, nu4,
nu5)

nu6 = Hart1_3anyck(nul, nu2, nu3,
nu4, nub)

Haprl 3amyer
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16.6 Hartl Result, Xaptl Pe3

HasHayeHue

Mpotokon HART, komaHga 1. CuuTaTb nNepBUYHYO NepemeHHylo. [lpoBepka 3aBepLUeHUs
BbIMOMHEHNS KOMaHAbI.

OTob6paxeHue

CT:

(Y1, Y2, Y3, Y4, Y5) = Hartl_Result (X1)
(Y1, Y2, Y3, Y4, Y5) = XapT1_Pe3(X1)

BxogHble napameTpbl: X1(u16)

BbixogHble napameTpbl: Y1(n1), Y2(u16), Y3(u16), Y4(u16), Y5(832)

OnucaHune

Hart1_Result, Xapt1_Pe3 — dyHKUMA nonyvYeHuMst NEepPBUYHOM MEPEMEHHON, MNpoBepka
3aBEpPLUEHNS BbIMNOMHEHUSA KOMaHAbI.

MpumenseTca gns nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hbyHKLMM

X1 - AnnapaTHbIn agpec mogyna M941A.

Y1 - lMpur3HaK yCneLwHoro BbINOMHEHNA kKoMaHabl (=1 - KOMaHAa yCrneLwHo BbINOSIHEHA)

Y2 - Kog owmnbkn npu BbinonHeHnn komaHabl (0 — HET owmnbKn, ocTanbHble Kogbl OWNMOOK CM. B
Kookl owumnbok HART).

Y3 - "Ctatyc" ot HART-ycTpoincTea.

Y4 — Kog, eanHnl nsmepeHuns nepemyHon nepemeHHon yctponctea HART.

Y5 — lNepBuyHaga nepemeHHasa yctponctea HART.

KomaHga 1 HART-npoTokona ucnonb3yetcs AN CHUTbIBAHUSA 3HAYEHUS NEePBUYHON NepemMeHHOM
¢ HART-gaTuuka.

[aHHaa dyHKuMs oxumpaeT BbinonHeHne komadHabl 1 HART-mogemom, KOTOpbIM HaxoguTcsa Ha
nnate M941A. 3anyck komaHAbl cTapTyeT npu BbidoBe yHKumm Hart1_Run (XapT1_3anyck).

MapameTp Y1 OypeT BosBpawatb 3HadyeHue 0 noka BbINOMHSETCA KomaHga. Ecnu komaHnga
ycnewHo BbInonHWNach, To napametp Y1 npumet 3HadeHune 1, a napameTp Y2 — 3HadveHue 0, u
OyayT BO3paleHbl 3HayeHuss napameTpoB Y3-Y5. Ecnv npowusowna owubka npu BbINOMHEHUN
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komaHabl, Y1 octaHeTca B 3HadyeHun 0, a napameTp Y2 npuMMeT 3HavyeHue Koga owunbkn, u
3HayeHusa napameTpoB Y3-Y5 obHynsTCS.

Mpumep BbizoBa pyHKLIMM

CT: oba:

(mn1, nu2, nu3, nu4, nel)
Hart1_Result (nu1)
(1, nu2, nu3, nu4, nsl)
XapT1_Pes(nu1)
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16.7 Hart2_Run, XapT2_3anyck

HaszHauyeHue
Mpotokon HART, komanga 2. CuntaTtb TOK M NPOLIEHT AnanasoHa. 3anyck BbINONMHEHNS KOMaHAbI.

OTob6paxeHue

CT: oba:

Y1 = Hart2_Run (X1, X2, X3, X4, X5)
Y1 = Hart2_3anyck(X1, X2, X3, X4, X5)

BxogHble napameTtpbl: X1(116), X2(u16), X3(116), X4(u16), X5(u16)

BbixogHble napameTpbl: Y1(416)

OnucaHue
Hart2_Run, XapT2_3anyck — yHKUMSA NONyYeHNs ToKa 1 NpOLEHTa AnanasoHa.

MpumenseTca gns nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INNoruka pa6oTbl hyHKLMUM

X1 — AnnapatHbli agpec moayns M941A.

X2 — Homep kaHana Ha moayne M941A, k kotopomy nogkntoveH HART-gaTuumk.

X3 - AnuHHbn agpec HART-ycTponcTtBa (4acTb 1).

X4 - OnuHHbin agpec HART-ycTpowicTBa (Y4acTb 2).

X5 - OnuHHbin agpec HART-ycTponcTtBa (4acTb 3).

Y1 — Kog owmnbkn npu BbiNnoriHeEHMM koMaHabl (0 — HeT owmnbkn, ocTanbHble KOAbl OWMOOK CM. B
Koabl owmnbok HART).

KomaHga 2 HART-npoTokona ncnonb3yetcs Afs CYATbIBAHUSA 3HAYEHMS NEPBUYHON NEpPeMEHHOM
¢ HART-gaTtuuka.

[aHHasa dyHKuMa 3anyckaeT BbinorHeHMe koMaHndbl HART-mMogemoMm, KOTOpbIM HaxoauTcs Ha

nnate M941A. PeaynbTaT BbINOSIHEHUA KOMaHAbl HYXXHO MpoBepsTb yHkumen Hart2 Result
(XapT2_Pes).

OnuHHbin agpec ycTponctBa (napametpbl X3-X5) nonyyaetca oT yHkumn HartAdr_Result
(XapTAgp_Pes) nnn Hart0_Result (XapTt0_Pe3). Agpec HART-ycTponcTBa AOCTAaTOMHO NOMy4YnTb
TONbKO OAMH pa3 Npu cTapTe, 3aTeM OH HE MeHsIeTCs.
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Mpumep BbI3oBa hyHKLMU

CT: oba:

Hart? Run
nu6 = Hart2_Run (nu1, nu2, nu3, nu4, .
nu5)
nu6 = Hart2_3anyck(nul, nu2, nu3, D_“
nu4, nub)

Haprl 3amyck

o— R
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16.8 Hart2_Result, Xapt2_Pe3

HasHayeHue

Mpotokon HART, komaHga 2. CumtaTb TOK W npoueHT AuanasoHa. [MpoBepka 3aBepLUeHUsi
BbIMOMHEHNS KOMaHAbI.

OTob6paxeHue

CT:

(Y1, Y2, Y3, Y4, Y5) = Hart2_Result (X1)
(Y1, Y2, Y3, Y4, Y5) = XapT2_Pe3(X1)

BxogHble napameTpbl: X1(u16)

BbixogHble napametpbl: Y1(n1), Y2(416), Y3(u16), Y4(u16), Y5(832)

OnucaHune

Hart2_Result, XapT2_Pe3 — dyHKUMS nNOMyvyeHMs ToKa M NpoLeHTa [uanasoHa, npoBepka
3aBepLUEHNS BbINOSTHEHUSA KOMaHbI.

MpumensieTca gna nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

JNoruka pa6oTbl pyHKLUM

X1 - AnnapaTHbin agpec mogyna M941A.

Y1 - MNMpur3HaK yCneLwHoro BbINOHEHNA koMaHabl (=1 - KOMaH4a yCneLHO BbINOMHEHa)

Y2 - Kog owmnbkn npu BbinonHeHnn komaHabl (0 — HET owmnbKn, ocTanbHble Kogbl OWNMOOK CM. B
Kogbl owmnbok HART).

Y3 - "Cratyc" ot HART-ycTponcrsa.

Y4 - Tok nepBMYHON NepeMEHHON(MA)

Y5 - lMpoueHT agnanasoHa (%)

Komanga 2 HART-npoTokona ucnonb3yetcs Afs8 CUUTbIBAHUS 3HA4YeHUs1 Toka W MpoueHTa
ananasoHa ¢ HART-gaTtuuka.

[aHHasa dyHKuMs oxumaaeT BbinofnHeHne koMadHabl 2 HART-mogemom, KOTOpbIM HaxoguTca Ha
nnate M941A. 3anyck kKomaHabl cTapTyeT nNpu BbldoBe pyHKUMK Hart2_Run (XapTt2_3anyck).

MapameTp Y1 OGygeTr Bo3BpawaTtb 3HadyeHne 0 noka BbiNonHseTca komanga. Ecnu komanga
yCnewlHo BbInonHunack, To napametp Y1 npumet 3HadeHune 1, a napameTp Y2 — 3HadveHue 0, un
OyoyT BoO3palleHbl 3HavyeHus napameTpoB Y3-Y5. Ecnu npousowna owmubka npuv BbINONHEHUN
komaHabl, Y1 ocTtaHeTcss B 3HadeHun 0, a napametp Y2 npuMMeT 3HA4YeHME Koda OLWMOKM, u
3Ha4yeHusa napameTpoB Y3-Y5 obHynsTCS.
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Mpumep BbI3oBa hyHKLMU

CT:

(1,  nu2, ny3,
Hart2_Result (nu1)
(nn1,  nu2, nuy3,
XapT2_Pes(nu1)

nu4,

nu4,

ns1)

nes1)
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16.9 Hart3_Run, XapTt3_3anyck

HasHayeHue

Mpotokon HART, komaHga 3. CumTtaTb TOK W 3HA4YeHUs YeTbipex (npegonpeseneHHbIX)

ONHaMNYECKUX NepemMeHHbIX. 3aI'IyCK BbINOJIHEHUNA KOMaHObI.

OT1ob6paxeHue

CT: oba:

Y1 = Hart3_Run (X1, X2, X3, X4, X5)
Y1 = Hart3_3anyck(X1, X2, X3, X4, X5)

BxoaHble napameTpbl: X1(116), X2(416), X3(u16), X4(u16), X5(u16)

BbixogHble napameTpbl: Y1(u16)

OnucaHue

Hart3_Run, XapTt3_3anyck — yHKUMS TMOMy4YeHUss Toka WU  3HaYeHus
(npeponpeneneHHblX) AMHAMUYECKUX NEPEMEHHbIX.

MpumenseTca gns nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hbyHKLMM

X1 — AnnapatHeln agpec moayna M941A.

X2 — Homep kaHana Ha moayne M941A, k kotopomy nogkntoveH HART-gaTumk.
X3 - OnuHHbn agpec HART-ycTponcTtea (4acTb 1).

X4 - OnuHHbin agpec HART-ycTponicTBa (4acTb 2).

X5 - OnuHHbin agpec HART-ycTpowicTea (Y4acTb 3).

YeTblpex

Y1 — Kog owmnbkn npu BbiNnoriHeEHMM koMaHabl (0 — HeT owmnbkn, ocTanbHble KOAbl OWMOOK CM. B

Koabl owmndok HART).

KomanHga 3 HART-npotokona wucnonb3yetca AN CYMTbIBAHWUS 3HAYEHMS TOKa U YeTblpex

(NpeponpeneneHHbIX) MHaMMYeckmx nepemeHHbix ¢ HART-gatymka.

[aHHaa dyHKuMA 3anyckaeT BbinoriHeHMe koManabl HART-mMogemoM, KOTOpbIM HaxoauTcs Ha
nnate M941A. PeaynbTaT BbINOSIHEHUSA KOMaHAbl HYXHO npoBepsTb yHkumen Hart3 Result

(XapT3_Pes).

OnuHHbln agpec ycTponctBa (napametpbl X3-X5) nonyyaetca oT yHkumn HartAdr_Result
(XapTAgp_Pe3) unu Hart0_Result (Xapt0_Pe3). Agpec HART-ycTponcTBa 4OCTAaTOYHO NONYYUTb

TOJIbKO OAUH pas3 Mnpu ctapTe, 3aTeéM OH HE MeHAEeTCA.
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Mpumep BbI3oBa hyHKLMU

CT: oba:
nué = Hart3_Run (nu1, nu2, nu3, nu4, e
nu5)
nué = Hart3_3anyck(nu1, nu2, nu3, o— 4R
nu4, nub)
Hapr3_3amyer
— LT
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16.10 Hart3_Result, Xapt3_Pe3

HasHauyeHue
Mpotokon HART, komaHga 3. CumTtaTb TOK W 3HA4YeHUs YeTbipex (npegonpeseneHHbIX)
ANHaMNYecknx nepemeHHbIX. [poBepka 3aBepLUEHNsT BbINMOSTHEHNS KOMaHAbI.

OT1ob6paxeHue
CT: oba:
(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Y11, S
Y12) = Hart3_Result (X1) Hart3_Result

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Y11,
Y12) = Xapt3_Pe3(X1)

BxogHble napameTpbl: X1(u16)

BbixogHble napameTtpbl: Y1(n), Y2(u16), Y3(u16), Y4(832), Y5(832), Y6(u16), Y7(u16), Y8(u16),
Y9(u16), Y10(832), Y11(B32), Y12(B32)

OnucaHune

Hart3_Result, Xapt3_Pe3 —  YyHKUMS  NOMydeHWs Toka W 3HAYeHus1  4YeTblpex
(npegoonpeneneHHbIX) OUHAMUYECKMX MNEPEMEHHbIX, MNPOBepKa 3aBepLUeHMSs]  BbIMOSTHEHUS
KOMaHApbl.

MpumensieTca ans nnatgopmbl « CPBK TREI-5B-04/05 8.1 Linux».

INoruka pa6oTbl hyHKLMMK

X1 - AnnapatHbin agpec mogyns M941A.

Y1 - lMpur3HaK yCneLwHoro BbINOMHEHUA KOMaHabl (=1 - KOMaHA4a yCneLwHo BbINOSHEHa)

Y2 - Kog owmnbkun npu BbINONHEHUN koMaHAab! (0 — HET ownbKM, ocTanbHble Koabl OLUMBOK CM. B
Kogbl owmnbok HART).

Y3 - "Ctatyc" ot HART-ycTpoincTea.

Y4 - Tok nepBMYHON NnepemMeHHON(MA)

Y5 - Kog eguHuL, namepeHns nepeuyHomn nepemeHHon yctponctea HART

Y6 - Kog eguHuL, smMepeHunst BTopor nepemeHHon yctponctea HART

Y7 - Kog eguHuL, usmepeHns Tpeten nepemeHHon yctponctesa HART
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Y8 - Kog eguHuL, usmepeHna yetsepTon nepemeHHon yctponctsa HART
Y9 - lNepBuyHasa nepemeHHas yctponctea HART

Y10 - Btopas nepemeHHas yctponctsa HART

Y11 - TpeTbs nepeMeHHas ycTponctea HART

Y12 - YeTBepTasa nepemeHHas yctponctea HART

Jlornka paboTbl yHKLUMK
KomaHnga 3 HART-npoTokona ncnonb3yeTcs And CYNTbIBAHUSA 3HAYEHUS TOKa U YeTbipex
(NpeponpeneneHHbIX) AMHaMMYeckmx nepemeHHblx ¢ HART-gatumka.

[aHHasa pyHKUKMA oxuaaeT BbinonHeHne komaHasl 3 HART-mogemom, KoTopbli HaxoguTes Ha
nnate M941A. 3anyck KomaHabl cTapTyeT Npu BbidoBe pyHKummn Hart3_Run (Xapt3_3anyck).

MapameTp Y1 6yget Bo3Bpallath 3HayeHre 0 noka BbINONHAETCHA kKomaHaa. Ecnv komaHaa
yCneLwHo BbinorHunack, To napameTp Y1 npumet 3HaveHne 1, a napameTp Y2 — 3HadveHue 0, n
OyayT BO3palleHbl 3Ha4YeHnst napameTpoB Y3-Y12. Ecnv npousowuna owwmbka npy BbIMOSTHEHNN
komaHabl, Y1 ocTaHeTca B 3HaveHun 0, a napameTp Y12 npumeT 3HaveHne Koaa ownbku, n
3Ha4yeHus napameTpoB Y3-Y7 obHynsTcs.

Mpumep BbI3oBa hyHKLMU

CT: oba:

(nn1, nu2, nu3, ne1, nu4, nud, nub,
nuy7, ne2, nB3, nB4, nB5) =
Hart3_Result (nu1)

(nn1, nu2, nu3, ne1, nu4, nud, nub,
nuy7, ne2, ne3, nB4, nB5) =
XapT3_Pes(nul)
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16.11 Kopabl owumo6ok HART

HaHHble kogbl ownbok BosBpalwiarTca dyHkumamu pabotbl ¢ HART-mogemom nnatel M941A.
MonHbIR cNcok oWnboK:

0 - HeT owmnbKn

1 - ycTpOMCTBO He OTBEeYaeT (KONMYecTBO NOBTOPOB MPEBLICUIO JOMYCTUMOE 3HAYEHNE)

2 - owwubka nHTepdenca (owmnbka dperma)

3 - owmnbKa KOHTPOSTbHON CYMMBbI

4 - owwunbka OTBETHOro NakeTa

5 - MEe30HUWH He HanaeH

6 - annapaTtHas ownbka Me3oHUHa

7 - obpbIB NMNUHUN

100 - owwmbka BbINOMHEHMSA 3anpoca Ha ypoBHe gocTtyna kK mactepy (MO KPYT)

101 - owwmbka BbINOMHEHMS 3anpoca Ha ypoBHe goctyna k moaynto (MO KPYT)

102 - owwnbka BbINOMHEHWS 3anpoca Ha ypoBHe AocTyna K crnosapto obmeHa nnatel (10

KPYT)

103 - TarmayT npu oXxugaHum BbINOSIHEHUS KomaHabl HART

104 - HeonpepgeneHHas owwubka (M0 KPYT)

105 - Ha mogyne He npowumBka KPYT

106 - BHyTpeHHasa owwnbka MO KPYI

107 - KoHTponnep pesepBHbI (paspelleHa pabota TONbKO HA OCHOBHOM)
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16.12 Mpumep ncnonb3oBaHUs PyHKLMK onpoca AaT4yukoB no npotokony HART

Mpumep nporpaMmbl Nonb3oBaTenst Ha TexHonormdeckom s3bike CT anga VMIHTerpupoBaHHOM cpeapl
paspabotkn KPYI'OJ1 ¢ ncnonesosaxHmem gpyHkumi HART.

(* Tporpamma onpammeBaeT HART-maTumk, MNOIKJIIOUEHHBIM K OIHOMY M3 BXOIOB I1JIATH
MO41A wourposuiepa TREI-5B-04/05

Bubsmoreka nna omnpoca HART-ycTpomcTe ycTpoeHa ciienyomyM oOpasoMm:
- nna xaxno HART-xomaumer cymecTByeT mapa GyHKUMIA BMOa
HARTXXXRun/HARTxxxResult. Ileppasa (yHKLUA 3anycKaeT BEIIOJHEHUE KOMAaHIE,
BTOpas oxmmaeT €€ 3aBepueHusa (aImbo ymadHoe, Jubo oumbkKy) . Korma dyHKUMSA
HARTxxXResult BosspamaeT "koMaHOa BHIIOJHEHA", OHAa B3aIloOJIHAET
3HAUEHMS BHXOIHBIX [IapaMeTpoB, IO 3TOTO MOMEHTAa MX 3HAUEeHUS HEe U3MEHAKnTCH
[IPpM BE3OBE QYHKLNM.
- Insa pa6orer dyuxumit HARTIXXX, HART2XxXX, HART3XXX nHeobxomwm "mnuHHBM anpec"
ycrporicrea HART. DToT ampec MOXHO MOJYyUMTH BBISOBOM OYHKLIMNA
HARTAdr_Run/HARTAdr_Result (mum oyuxumamu HARTO Run/HARTO_ Result).

IanHasa nporpaMMa cHauaja nosyuaer ampec HART-marumka, NOOKIIIOUEHHOTO K BXOIY
3 nmata M941A ¢ dusmueckuMm ampecom 1. Jlajiee MCHOJb3yeT
STOT aIpec OJid [NOOYEepeNHOT'O BHIIOJIHEHMSA KOMaHI 2 U 3.

*)

lporpamma Test HART
Hauajo

BamaeM NpueA3Ky kK marTe onpamreaemoro HART-marumka
nu5101=1 : Ampec momysa M941A (N mmaTe)
nu5102=3 : Homep kanajia Ha momyse MO941A (N Bxoma)
mi5103=0 : Koporkmit ampec HART ycrpoiictBa, oGeuHo "0"

eci mn5100=0 : Tlepswit zanyck
{
nin5101=1 : BuzBaTh OYHKLMIO HoJyueHusa umeHtubmxaropa HART ycrporicTsa
nin5100=1

}

Ecoam IJI5101=1 : Tonyuurs unentudbmxarop HART ycrpomicrBa (mnuuHBIL ampec,
PasOuUTHIl Ha TPU YaCTM, MCIOJb3yeTCHd 3aTeM IOJid
[OJIyUeHUd pPes3yJibTaToOB CTaHmapTHex oyHkumizi HARTL,

HART2,HART3).
{

(15104, m5105, mi5106, mn5101, mn5102) =HARTADR (5101, mn5102, nu5101, nu5102, b5
103)
nu5104 IOnuuuent agpec HART-ycrporicTtBa (uacTts 1)
nu5105 IOouuseni agpec HART-ycTporicTBa (uacTts 2)
nu5106 Inuuuent agpec HART-ycrporicTtBa (uacTs 3)
eciim mn5101=0 : Ooyuxuma nomyueHms mmpeHtuomxaTopa HART ycrpoiicTea
oTpaboTasna

{

nin5121=1 : Bersor obyuxumm HART, xomaunma 2

16-58 OYHKIIUN KOMMYTALIMU JAHHBIX



——

KPYron BUBIIMOTEKA ®@YHKLMUN

coobumenue ("Anpec", nu5104,nu5105,0u5106)
coofueHne C ampecom

}
}

Ecmm IUI5121=1 : HART, xomaHma 2: CuMTaTh TOK ¥ MPOLEHT IManasoHa.

{

(nB5121, 0185122, 15121, n115122) =HART2 (5121, 5122, 5101, 5102, 5104, n510
5,015106)
ne5121 ToOkK NEepPBUYHONM IepeMeHHOU (MA)
nb5122 IlpoueHT nmanasoHa (%) (xomaHma N2)
ecom nn5121=0 dyuxuma HART, xomanHma 2 orpaboTasa

{
mn5131=1

}

BEIIATE B POJIJIMHI

Bersor obyuxuum HART, xomaupma 3

}

Ecmu IJI5131=1 - HART, xomanpma 3: CumMTaThb TOK M 3HAUYEHMS UETHPEX
(mpemomnpeneseHHHX) OVMHAMUYECKMX [NePEMEHHEX .

{

(5131, nu5131, 05132, 15133, ni15134, 085132, 085133, 085134, 085135, 015131, 513
2)= HART3(nn513l 5132, nu5101, nu5102, 5104, 5105, nu5106)
: 5131 Tok NEepBUYHOM INepeMeHHOU (MA)
nu5131 Kom enmHuUll, M3MEepeHMS MePBUUHOM nepeMeHHOM ycTpomctsa HART
nu5132  Kom enmHull M3MEepeHus BTOPOU mnepeMeHHoM ycrporcrea HART
nu5133 Kom enmHWUL, M3MEepeHusS TpeTbelr nepemeHHon ycrponcTea HART
ni5134  Kom enmHul], M3MEepeHMS 4YeTBEepTOM nepemMeHHOM ycrporicTtea HART
nB5132 TlepBuuHaga mnepeMmenHas yctpoiicrea HART
ne5133 Bropasa nepemenHas ycrporcTea HART
ne5134 TpeTbsa nepemeHHas ycrpomicrBa HART
ne5135 Uersepras nepemMennHas ycrpoiicrea HART
eciim n5131=0 : dyuxuma HART, komanma 3 orpaboTana

{

mnb5121=1
s

Bezos oyuxumm HART, xomanma 2

}

BbIK.Ha,J:[bIBaHMe 3HAUEHUM MCIIOJIb30BAaHHBIX IIPOMEXYTOUHBIX II€PEMEHHEIX B BH OJI4
nepenauu B Cranumio Onepatopa SCADA KPyT'-2000

Ba25=n85132
Baz25.a26=nub5131
HART
Ba26=n85121
Ba27=n85122
Ba28=n85133
Ba28.a26=nub5132
Ba29=ns5134
Ba29.a26=nu15133
Ba30=n85135
Ba30.a29=nu5134
HART

Konern

llepBuuHas nepemenHada ycrporcTea HART
Kon enuHul] M3MepeHMsa IIEPBUUHOM IIE€PEMEHHOM YyCTPOMCTBAa

TOK NEPBUYHOM NEePEMEHHOM (MA)

[lpoueHT nmanaszoHa (%) (xoMaHIa N2)

Bropas nepemeHHaa ycrporcrsa HART

Konm enuHul, mM3MepeHMd BTOPON nepeMmeHHoU yctporicTea HART
TpeTba mnepeMeHHas yctpomcrBa HART

TpeTba mnepeMmeHHas ycTpomcrsa HART

UerBepTraa nepeMmenHas ycrporcrea HART

Kon enuHmull M3MEPEHUS YETBEPTOM IIEPEMEHHOM yCTPOMCTBA
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dyuxuma HARTADR : odyHkumsa nonydeHusa mmeHTudmkarTopa uepes xkoMmaunmy "0" HART
0e3 JIMIHMX APTYyMEHTOB
Bxonueie IlepeMeHHBE

Hauajo
Jor ¢marl : PaboraeM, [oOKa He IOJIyYeHH OaHHBE MJIM OWMOKa BHIIOJHEHNS
byHKLUMI 3anpoca/noJsiydeHus OaHHBIX
jor gnar2 : djar mepsoro npoxomna, oyHxumio HartAdr Run moxem BoBHIBATH

OIOVH pa3s IJid KaxIoM IJIaTH, 3aTeM BesbBaeM oyHxumio HartAdr Result
Henl6 mjuara
Ienl6 BxOnO
Henl6 amp : xoporkwmin ampec HART ycrporicrea

Konern
BeixonHele IlepeMeHHbIe
Hauauso
Henl6 ampl : Inuasaenr ampec HART-ycrporcrea (uacrtes 1)
Henl6 amp2 : Onwuuwoii agpec HART-ycTporicrea (uacTth 2)
Henl6 amp3 : Onuauaer ampec HART-ycrporcrea (uacrtes 3)
nor ¢narl BeIX : OGyar paboOTH, IUIA Nepenadyr B OCHOBHOe TeJyio IIpll
Jor ¢narZ BeIX : QJjar HepBOrO NPOXOoda, IJIA Hepenadu B OCHOBHOe Tejyio IIpll
Konern
Hauajo
[lepeMeHHEIE
HauaJjio

leynl6 om 3amnp
Jlor ycnex
leynl6 xom ow OTEB
enl6 crartyc
Korern
dmarl eex=o¢sarl
brnar2 eex=0yar?’
ecim ¢nar2=0
{
dnar2 eex=1
(om_szamp)=HartAdr_Run (nnata, Bxoxm, anp)
ecImn om_sanp#O : Ecm 3anpoc BHIIOJHMIICA C ouwmMOKOM, TO cOpaceBaeM odjar
PaboTE
{

dmarl sex=0
dmar2 sux=0
rHaue
(ycmex, kom_om oTB,CTaTyc,anpl,anp2,anp3)=HartAdr_Result (IlnaTa)
ecnu ycnex=1 | xom ow orB#0 : ecsm manHbEe NONTOTOBJIEHE MM
BBICTaBJIEHa ouMbKa OQYyHKLUMM UTEeHUS pPes3yllbTaTob, TO cbOpaceeaeM ¢ijar pab®oTEH

drmarl eex=0
drmar2 eux=0

}

KoHnen

dyuxuma HART2 : HART, xomanma 2: CumMTaTh TOK M MNPOLEHT IOranasoHa
Bxonueie IlepeMeHHBe
Hauajo
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Jgor dmarl : PadoTaem, IoOKa HEe IIOJIyUEeHH HOaHHHEE WM OmWMOKA BHIIOJIHEHMS
OYHKLUMUIA 3anpoca/IoJlydeHrsa OaHHBIX
Jgor bsar2 : djar nepBoro npoxoma, oyHxumio Hart2 Run moxem BH3BATH

OOMH pas OJjd KaxIOoM IJlaThl, 3aTeM BHI3BIBaeM QYyHKLUIO Hart2_ResuIt
Henl6 mjuaTa
lenl6 BxOnO

Henl6 ampl : IOnuHuenr azmpec HART-ycrTporcrBa (uacTe 1), NOOJIyUdeHO
3apaHene BosoBoM Gyukuvu HARTO mmm HARTADR
Henl6 amp2 : InuauHenr ampec HART-ycrporicrea (uacrtes 2)
Henl6 amp3 : Howuuwoin agpec HART-ycTporicrBa (uacTh 3)
Konen
BrixonHele IlepeMeHHbIe
HauaJjio

Bew32 Tok NnepBUY IepeM
Bem32 IIpoueHT nmanas3oHa

jgor ¢msarl eex : dyjar paboTe, IJIA Iepenadr B OCHOBHOe Tejo IIpll
nor ¢narZ2 Beix : dyar nepBoro mpoxoma, IJiA Nepenadr B OCHOBHOe Teyio IIpll
Komner
Hauajo
[lepeMeHHEIE
Hauajio

Oenl6 om zamnp
Jlor ycnex
Oenl6 xom om OTEB
Ienl6 crTaTyc
Koner
dmarl eeix=o¢sarl
brar2 eex=0yar?2
ecimu pnar2=0
{
drmar2 smx=1
(om sanp)=Hart2_Run (nnara, Bxoxm, anpl, anp2,anp3)
ecmu om sanp#0 : Ecim sanpoc BemMoONHMICA C ommOKOM, TO cOpaceeaeM odsjar
paboTeL
{

dmarl sex=0
dmar2 Bex=0

}

MHade

{

(ycmex, kon_om oTB,CcTaTyc, Tok nepBud_nepewm, [IpoueHT mmuanasona)=Hart2_Result (IIn
ara)
eciu ycnex=1 | xom om or#0 : Ecim masnHble NONTOTOBJIEHE MM
BEICTABJIEHa ouMOKa QYHKUMM UTEeHMA pes3yJibTaToB, TO cbOpaceBaeM ¢jar paboTe
{
dmarl sux=0
dmar2 sex=0

}

Konen

dyuxuma HART3 :© HART, xomanpma 3: CumMTaTh TOK M 3HAUYEHMSA UETHPEX
(mpenonpeneseHdnX) OMHAMUYECKMX [MePEeMEHHBIX
Bxonureie IlepeMeHHBIE
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Hauauso
Jgor dmsarl : Pad®oTaem, IMoKa HEe IIOJIyUEeHH OaHHHEE WM OWMOKAa BHIIOJIHEHMS
OYHKLUMUIA 3anpoca/IoJlydeHrsa OaHHBIX
Jgor bmsar2 : djar nepBoro npoxoma, oyHxumio Hart3 Run moxem BH3BATH

OOMH pas IJjigd KaXIOOoM IJIaTe, 3aTeM BH3EBaeM OYHKIIUIO HartB_Result

Henl6 mjuarTa

Ienl6 BxOnO

Henl6 ampl - IOnuHuHenr azmpec HART-ycrporcrBa (uacTes 1), HOOJIyUdeHO
sapaHeHe BuzoBoM OGyHkuuy HARTO wmmm HARTADR

Henl6 amp2 : InuauHenr ampec HART-ycrporicrea (uacrtes 2)

Henl6 amp3 : Howuuwoir agpec HART-ycTporicrBa (uacTh 3)
Konen
BrixonHele IlepeMeHHbIE
Hauajo

Bem32 TOK NIepBUY IIepPeM
lenl6 xom en mM3M IEPBUY
lenl6 xom enm m3M BTOP
lenl6 xom en m3M TpeT
lenl6 xom en M3M 4YeTB
Bem32 nepBrYHasA NepeMeHHAasd
Bew32 BTOpasa NHepeMeHHad
Bew32 TpeTkA NepeMeHHad
Bem32 uerBepTas NnepeMeHHasd

jgor ¢marl eeix : dyjar paboTe, A Iepenadr B OCHOBHOe Tejio IIpll
jgor ¢marZ2 Bex : dyar nepBoro mpoxomna, IJiA Nepenadr B OCHOBHOe Tejyio IIpll
Komner
Hauajo
[lepeMeHHEIE
HauaJjio

Oenl6 om zamnp
Jlor ycnex
lenl6 xom om OTEB
lesnl6 cTaTyc
Konern
dnmarl eex=o0sarl
brar2 eex=0yar’
ecimu dnar2=0
{
drmar2 smx=1
(om sanp)=Hart3_Run (nnara, Bxoxm, anpl, anp2,anp3)
ecmu om sanp#0 : Ecim s3anpoc BemMOJHWMICA C ommMOKOM, TO cOpaceeaeM odsjar
PaboTEL
{

dmarl sex=0
dmar2 Bex=0

}

MHade

{

(ycnex, xon om OTB,CTAaTyC, TOK IepBUd IepeM, KOA el M3M MNepBUY, KOA eI M3M BT
Op, KOO _en M3M TpeT,KOoI eI M3M UeTB,IepBUUHAA IIepEeMeHHas, BTOpas MNepeMeHHad, TP
€ThbA IepeMeHHasd, yeTBepTas nepemeHHas)=Hart3 Result (I[lmaTa)

eciu ycnex=1 | xom ow or#0 : Ecim manHbe NONTOTOBJIEHE MM
BEICTaABJIEHa oumMbOKa OQYHKUMM UTEeHMA pPesyJibTaToB, TO cOpacelBaeM GJjar paboTe

{

dmarl sex=0
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drar2 Bex=0
}
}

KoHeln
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