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0. KommeHTapuit nepeBoAYMKOB

0. KommeHTapwuii nepeBog4YnKoB

Bnbanoteka OSCAT xopoWO 3HAKOMa 3HAYMTE/IbHOMY KOJIMYECTBY CneumasnmctoB B obsactm
nporpammuposaHua MJIK. K yncny ee HeCOMHEHHbIX MAOCOB OTHOCUTCA 6onblwoi Habop 6510KOB,
OTKPbITblE MCXOAHbIE KOAbl WM annapaTHas He3aBUCMMOCTb. B TO Ke Bpems conpoBoauTesibHasA
OOKYMeHTauma ana 6MbaMoTekn AOCTYMNHA TOIbKO Ha HEMELKOM M aHIIMMCKOM si3blKax. PasymeeTcs,
6ONbLWMHCTBO CNELMANNCTOB BNALEIOT aHMIMACKMM HA [0CTaTOMHOM YpPOBHe, 4Tobbl 4MTaTb
TEXHMYECKYIO OKYMEHTALMIO — HO AaKe npu 3Tom TpebyeTca foNoAHUTENbHOE BPeMSA, YTOObl BHUKHYTb
B NpUHUMN paboTbl TOro UAM MHOro 610Ka (MHOrMe M cCMoOryT nepesectu cnoso abruptly 6e3
0b6paleHna K MHTepHeTy?). BnonHe o4eBUAHO, YTO MOXKHO BOCMO/Ib30BaTbCA OHNAMH-NEPEBOAYMKOM —
M B onpesesieHHOM KOJIMYecTBe Cy4yaes NoyYnTb 6eccBA3HbIN Habop cnoB. MepevyncieHHble NPUYMHBI
cAenanv 3afady nepesosa AoKymeHTaunm Ha OSCAT 4OCTAaTOYHO aKTya ibHOM.

Bosee Toro, NOMNbITKM PeWNTb 3Ty 3ada4y NpegnpUHUManncb U paHblie. Hanpumep, 4OMeHHoe
nms http://oscat.ru/ 3apernctpmposaHo (8 2009 2.) n cOAePHUT eANHCTBEHHYIO CTPaHWLY, Ha KOTOPOM
YNOMAHYTO, YTo «8edemca ee (BoKymeHmayuu 6ubnuomeku) nepesod HA aHzaulickuli u pycckuli
A3biku». MepeBof Ha aHIIMIACKMI, KaK W3BECTHO, Obln yCrMewHo 3aBepweH — CWUIamMu Camoro
coobutectsa OSCAT. Takxke cTouTb OTMeTUTb pecypc https://sites.google.com/site/ananskih/oscat, Ha

KOTOPOM BbIJZIOXKEH NnepeBos ONMMCaHMA HECKOJIbKUX OECATKOB MO,EI,YI'Ieﬁ. MorKHO YNOMAHYTb CTaTbiO

onyb6AnMKoBaHHYI Ha caiTe komnaHuu MK Mponor (anctpmnbbiotop CODESYS B Poccuu), NOCBALWEHHYHO

CTPOKOBbIM PYyHKUMAM 6ubanotekn. HaKoHel, 3HauMTenbHana 4acTb ¢yHKuMoHana OSCAT 6bina
BkAtoyeHa B coctaB SCADA-cuctembl MasterSCADA 4D — un, COOTBETCTBEHHO, NOJAy4YUna onucaHue B

CnpaBKe Ha Cucremy.

Kak MOXHO 3aMeTWTb, HM B OAHOM W3 YMOMAHYTbIX C/lydaeB 3afada He b6blna pelweHa
MONHOCTbIO. «Ymo xce», — ckazanu mbl cebe, — «Show must go on» — w1 B3aaucb 3a paboty. Mbl He

3a4aBa/InCb LUeNblo A0C/I0OBHO NepeBeCTUN aHTNOA3bIYHYHO AOKYMEHTAUUIKO — OHQA, KaK y>Xe YyNOMUHaNoCb,
ABNAETCA 00C/NO0BHbIM NepeBoaoOM C HEMELKOIo “ CO6IHO,£I,aTb KaxXXagyro ee 6YKBy 6b1710 6bl HE CaMbim
Pa3yMHbIM peleHneM. Yero Ham xoTenocb — €034aTb npeaenbHO MNOHATHOE oONnuMCaHune AanAa BCero
AOCTYynHOro B 6mbnmoTeke (I)yHKLI,MOHaIIa. HacKkonbKo mbl cnpasunancb C aTOM 3a,u,aqel7| — pewaTb BaM.

Mbl NpMBETCTBYEM PACNPOCTPaAHEHME NePeBoAa NPU cob0AEHUN TPEX NPOCTbIX YCAOBUIA:

® Ha HEKOMMepPYECKOM OCHOBE;
® PW OTCYTCTBMU KaKux Bbl TO HK Bblno moandmrKaumin baimna nepesosa;

e c MHOOPMMpPOBAHMEM B C/ly4ae BblknaablBaHMA daina (Mam ero ¢pparmMeHToB) Ha KaKMX-
mbo pecypcax, BKAloYeHMA ero B cocTaB MO v T.4. (agpec 31eKTPOHHOM MoYTbl
NpUBEAEH HUMKE).

Ecnu Bbl HAWAKW B NepeBoe OWNBKY MM HETOYHOCTb, TO COOBLINTE, NOXKaNyincTa, 06 3TOM Ham,
Hanucas Ha OscatLibRu@gmail.com

MNepeBoguunku: EereHnii Kucnos, EkatepmHa Ynbucosa, Boliuex bxesnHCKU
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1. MNpaBoBble BONPOCHI

1. NMpaBoBble BONPOCHI

1.1. OTKa3 oT OTBEeTCTBEHHOCTU

MporpammHble moaynn (GyHKUMM M dYHKLMOHaNbHble B6/10KKN), BKAOYEHHble B BubanoTteky
OSCAT, npepnocTaBAAlOTCA A8 UCNOJIb30BAHUA B KayecTBe WabAOHOB M NpMMepPoB AAA pa3paboTku
npuKNagHoro nporpammHoro obecnedernus MJIK cornacHo crtaHgapTy M3K 61131-3. PaspaboTtumkm
61MbAMOTEKM He NpUMHMMAlOT Ha cebs HUMKakux obasaTenbcts Mo nosogy pabotocnocobHocTM
nporpammHbIx moaynei. MNMockonbky 6MbAMOTEKA pacnpocTpaHaeTca 6e3B03Me3LHO, B AONYCTUMbIX
3aKOHOZaTe/IbCTBOM Mpezesiax OTCYTCTBYIOT Kakue-nmbo rapaHTuiHble obasatenbctBa. Ecan nHoe He
YKazaHo B MUCbMeHHOW ¢opme, Bragesblbl aBTOPCKMX NPaB M/WAW TPeTbM /iMLA PACnpPOCTPAHAIOT
MOZY/IM «KaK ecTb» («as is)», 6€3 KaKMx-NMbo rapaHTUi, ABHbIX UAN NOAPA3YMEBAEMbIX, B TOM YMCAE MO
yao06cTBY MCNONb30BaHMA B KOHKPETHbIX CUTyaumax. BcA nosnHoTa pucka M OTBETCTBEHHOCTb 33
COOTBETCTBUE KPUTEPUAM KayecTBa, PYHKLMOHANBHOCTU U TOYHOCTU NIEXKUT Ha Nosib3oBaTene. B cayvae,
ecnv 6ubanoTeka Man ee otaenbHble GparmeHTbl COAep KaT OWMBKK, 3aTpaTbl Ha UCNpaBaeHue u/uau
M3MEeHeHWe MPOrpamMMHbIX MoAyfei fexaT Ha nonb3osatene. Ecnv 6ubavoTeka nam ee otaenbHble
dparmeHTbl MCNOML3YIOTCA ANA CO343aHWMA MNPOrpaMmHOro obecneyeHuAa WAM NPUMEHAIOTCA NpU
pa3paboTKe MNPOEKTOB, TO MNoOJ/b30BaTeNb MNpPUHMMaeT Ha ceba OTBETCTBEHHOCTb 33 ero/ux
NPOM3BOANTENIbHOCTb, KAYECTBO U KOppeKTHoe GyHKLMOHMpPOoBaHMe. OTBETCTBEHHOCTb A/1A coobLiecTBa
pa3pabotunkos OSCAT B sBHOM BUAE UCKNHOYAETCS.

Monb3osatenn OSCAT [0/MKHBI NPUHUMATL Mepbl MO TECTUPOBAHUIO M KOHTPOAKO KayecTsa
NPUNOMKEHUM, 4YTODObI WUCKAHOUUTL YyLWepd OT noTeHUuManbHbiX OWKMOOK 6ubnmotekn. HacToslee
JIMLLEH3MOHHOE COornaleHne U OTKas OT OTBETCTBEHHOCTU MMEIOT OANHAKOBYHO HOPUAUYECKYIO CUAY AN
61MBNNOTEKM N AOKYMEHTaLMM Ha Hee, AarKe eCcn 3TO He YKa3blBaeTcs B ABHOM BUAE.

1.2. JlInyeH3noHHoe cornaweHuve

Bubnmoteka OSCAT pacnpocTpaHseTca Ha 6e3BO3Me34HOM OCHOBE W MOXeT ObiTb
MCMONb30BaHA B JIMYHbBIX WAU CNyXKebHbIX Lensax. PacnpoctpaHeHne 6MBANOTEKM MPUBETCTBYETCA MpPU
YCNOBUM COXPaHEeHUs ee 6ecnnaTHOCTU M NyBAMKauMK CCbINKM Ha Beb-cTpaHuuy www.oscat.de. Ecam
6MbnnoTeka Ny6ANKYETCA AR 3arPy3KM UM PACNPOCTPaHAETCA Ha HOCUTENAX MHOPMaLMK, TO AOMKHO
ObITb B SIBHOM BMAE YyKa3aHoO aBTopcTBO coobuwectBa OSCAT M npuBeseHa cCbliKa Ha Beb-cTpaHuuUy
www.oscat.de.
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1. MNpaBoBble BONPOCHI

1.3. 3aperncTtpupoBaHHble TOBapHble 3HAKU

Bce ToBapHble 3HAKW, YNOMAHYTblE B AAaHHOM OOKYMEHTaLMU, NPUBOAATCA 6€3 CCbIIOK Ha UX
perucrpaumio n Bnagenbues. CylwecTBOBaHWE TaKMX NPaB He MOXKET ObITb UCKIOYEHO. Bce ynomsaHyTble
TOBapHble 3HaKW ABAAIOTCA COBCTBEHHOCTbIO WX Bnagenbues. o 3TOW NpuUMHe He [onycKaeTcs
KOMMEepPYECKOe MUCMNo/Ib30BaHMe AOKYMEHTaLMM unn ee pparmeHToB.

1.4. Ucnonb3oBaHMe NO Ha3HAYEHUIo

Mporpammuble moaynu (GyHKUMKM M dyHKUMOHaNbHbie 6/10KK), BKAOYEHHble B 6MbBAMOTERY
OSCAT, 6binv pa3paboTaHbl WUCKAKOYUTENbHO A/A MCNONb30BaHWUA chneuuanucTamu, obnagarowmmm
COOTBETCTBYlOWEN KBannduKaumeir B obnactm nporpammupoBaHua [JIK. Monb3oBatenu HecyT
OTBETCTBEHHOCTb 3a cobaloAeHMe BCex AEeWCTBYIOWMX CTaH4APTOB M HOPMATWMBHBIX AKTOB, KOTOpble
CBA3aHbl C MCNO/b30BaHMEM MPOrPaMMHbIX Moaynein. bubnmoTeka u ee onMcaHWe He COOTBETCTBYHOT
HUKAKMM CTaHAapTamM U HOPMATMBHbIM aKTaM.

1.5. OctanbHOe

Bce ropngnyeckmn obnasaTesibHble npasoBble HOPMbI NpueBeaeHbl B I11aBe 1 paHHoOroO AOKYMEHTA.
BbiasuxKeHue ropunandeckmnx ﬂp6T6H3Mﬁ Ha OCHOBAHUWN COA4EPKMMOTO OAHHOIo AOKYMeEHTa NO/IHOCTbHO
MCK/NTIOYEHO, KpoMme CaiydaeB, YNOMAHYTLIX B [J1aBE 1.
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2. BBegeHue

2. BeepeHune

2.1. 3apaun

OSCAT saBnaeTca akpoHMMOM Ha3BaHMA Open Source Community for Automation Technology
(«Coobuectso oTKpbiToro MO Ana cMcTemM aBTOMATU3ALIUU ).

Coobuwectso OSCAT 3aHMmaeTca co3gaHMem BuBANOTEKM C OTKPbITbIM MCXOAHbIM KOAOM B
cooTBeTCTBMM CcO cTaHgaptom M3K 61131-3, KoTOpaa He WMeeT nNpPMBA3OK K KOHKpeTHoMy
obopynoBaHMIO M, COOTBETCTBEHHO, MOMKET WCMO/b30BaTbCcA Ha Abbix MMJIK, nopaepuBatowmx
OaHHbIM  cTaHpapT. B HactoAwee Bpema 6onbwuHCTBO npousBoguTenein MJIK  6ecnnaTHo
npeaocTaBAAlOT CBOM MNponpueTapHble 6UBAMOTEKM, HO ITOT NOAXOL WMMeeT PAf CyLLeCTBEHHbIX
HeZ0CTaTKOB:

1. UcxoaHblt Kog, 60NbLWIMHCTBA NponpueTapHbIX BUBANOTEK 3aKPLIT ANA NOJb30BaTesNel, YTo
fAenaeT BHeCeHMEe U3MEHEHUI U UCMpaB/ieHe NOTEHUMAbHO BO3MOMXHBIX OLIMOOK CIOXKHbBIM U,
3a4acTylo, faKe HEBO3MOXKHbIM;

2. Ucnonb3oBaHMe nponpueTapHbix 6MbanoTeK npu pa3paboTke nporpamm Ha rpadpuyeckmx
A3blkax (LD, FBD, CFC) moKeT 6biTb CNOXHbIM, HeapPEeKTUBHbIM U MPUBOAUTL K OLlMBKaMm,
MOCKONbKY cyllecTeylolmMe @yHKUMM He o0653aTenbHO COOTBETCTBYIOT NOTpebHOoCTAM
nonb3osaTteneit. McxoaHbli Kog 6M6AMOTEK NPU 3TOM 3aKPbIT ANA PefaKTUPOBaHUA;

3. Vicnonb3oBaHue NponpueTapHbIX 6UBANOTEK 3aTPYAHAET NEePEHOC NPUAOKEHNUI ¢ ogHMX MK
Ha apyrve (ocobeHHo B cnydae MJIK pasnnyHbIX NpoussBoauTenei), Tem caMbiM CBOAA Ha HeT
npemmylwiectsa craHgapta M3K 61131-3. 3ameHa nponpueTapHbix 6uMbAMOTEK OAHOro
npoussoauTena 6MbAMOTEKAMM APYroro B OO/bLWIMHCTBE CY4aeB HEBO3MOMKHA (MAM Kak
MUHUMYM TpebyeT 3aTpaT Ha afanTaumio NPOrpammbl) U3-3a cneunduUecknx pasanymnii;

4. ToHMMaHWe NPUHLMNOB pPaboTbl CNOXKHbLIX MPOrPaMMHBIX Moayniein 6e3 Haanuma wux
MCXOZHOTO KOAA MOMKET ObiTb KpailHe 3aTpyAHEHO, YTO CHUXKaeT 3pPEeKTUBHOCTb NPorpamm u
NPMBOAMUT K Pa3IMYHOIO poaa OWMbKam.

Coobuectso OSCAT ¢ nomoubto pa3paboTKn ogHOMMEHHOW BUBANOTEKN NNaHUpPYET co34aTb
bYHKUMOHANbHBIM M MOHATHBLIV CTaHZApPT nporpammunpoBanus MK, ucxogHble Kogbl KOTOPOro OTKPbLITHI
M TWATeIbHO NPOTECTMPOBAHbI B PA3IMUHbIX NPUAOKEHUAX. Mcnonb3oBaHMe BUBANOTEKN B pas3/IUUHbIX
NPOeKTax MOMOMET UCMPABAATb OWKNOKM M yayywaTb GyHKLMOHAA, YTO ABAAETCA OYEHb NPAKTUYHBIM.
Coobuwectso OSCAT nosvumoHMpyeT 6MbAMOTEeKYy KaK WabnoH Ana paspaboTKM MPUNONKEHWUH, a He
3aKOHYEHHbIM NpoayKT. [losb3oBaTenb HeCeT MNOMHYH OTBETCTBEHHOCTb 33 TECTUPOBAHME CBOMX
NPUAOKEHWUI C LENbI0 BEPUPUKALMM 334aHHBIM KPUTEPUAM TOYHOCTU, KayecTBa U GYHKLUMOHANBHOCTM.
Mo 3TOM NpUYMHE Mbl A0/MKHbI COCNATLCA Ha IMLLEH3MOHHOE COrNalleHME U OTKA3 OT OTBETCTBEHHOCTY,
onyb6anKoBaHHble B rnaBe 1 JaHHOMO A0KYMEHTA.
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2. BBegeHue

2.2. CornaweHums

1. NMpAamon focTyn K namaTu

HasgaHma mopgynein, M3MEHSAIOWMX 3HAYEHMA CBOMX BXOLHbIX MEPEMEHHbIX C MOMOLLbIO
yKkasaTenei (Hanpumep, _ARRAY SORT), HauMHaloTCA C CMMBOJIA HUXKHEro nog4vyepKuBaHua («_»).
®OyHKunAa _ARRAY_SORT copTuMpyeT maccvMB C MOMOLLBID MPAMOro A0CTyna K NamATW, YTO AB/AETCA
oyeHb 3¢ HEKTUBHbLIM peLleHMeM, MOCKOJIbKY N03BoIAeT 0601TUCL 683 NPOMENKYTOUHbIX MaccMBoB (MU,
COOTBETCTBEHHO, COKOHOMWUTbL MaMATb), @ TaKKe YMEHbLUTb BPpemMsA COPTUPOBKMU (T.K. He noTpebyeTtca
KONMpoBaTb AaHHble M3 BXOAHOrO MacCMBa B MPOMEXKYTOUYHble). TeM He MeHee, AaHHble MoAy M
OO/KHbI MCMOJIb30BaTbCA TO/IbKO OMbITHBIMU CMELMaNMCTaMK, MOCKOAbKY MX HEKOPPEKTHbIN Bbl30B
MOMKET NPUBECTM K Cepbe3HbIM OLIMBKam (BNAOTb A0 NpeKpalleHusa paboTbl NpUAoKeHUs). B yacTHocTy,
Npwu BbI30BE TaKUX QPYHKUMIN HEobXoAMMO AenaTb MPOBEPKY Ha TO, YTO 3HAYEHMUA YyKasaTenen He
ABNAOTCSA HY/1IEBIMU UAN HEONpPeAENEHHbIMMU.

2. HasBaHuA moaynem

Mozynu, HasBaHMA KOTOPbIX HauMHatoTcA ¢ npedurKkca FT_, noapasymeBatoT UCNO/b30BaHME Ha
HEeKOTOpPOM OTpe3Ke BpeMeHu (Hanpumep, @b FT_AVG BbluMcafeT cpeaHee 3HayeHne nepemeHHon no
3a,aHHOMY KO/IMYECTBY CPE30B, M €r0 OA4HOKPATHbIN BbI3OB HE MPUBEAET K KeJlaeMoMy pesynbTaty).

Mogynu, HazBaHMA KOTOPbIX HauYMHatoTcA ¢ npedukca F_, noapasymeBaloT 04HOKPATHbIN BbI30B
(Hanpumep, oyHKUMA F _LIN BO3BpawaeTr 3HayeHMe JIMHEMHOM YHKUMM C  3a4aHHbIMU
Ko3adpduuMeHTaMu, U ee BbI30B MMEET CMbIC/ TO/IbKO B TOM C/ly4Yae, ec/iv 3HaYeHue O4HOM U3 BXOAHbIX
nepemMeHHbIX U3MEHWUIOCH).

Hpumeanue — AaHHOE cornaweHune pacnpocTpaHAeTca Ha Mo4y/In U3 rNnaBbl 9 u rnasbl 23.
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2. BBegeHue

3. NapameTpbl moaynen

Y10o6bl 061€MUMTL Npouecc pa3paboTKn 1 ynpocTuTb paboTy Co CNOXKHBIMU QYHKLUUAMKU, MHOTUE
moaynm b6mubnnotekn OSCAT mmetoT napameTpbl. [MapameTpbl NpeacTaBAAOT NepemMeHHble Kaacca
VAR_INPUT CONSTANT, KoTOpble 3a4at0TcA Npu BbI30BE MOAYNA U HE MOTYT USMEHUTb CBOW 3HAYEHMA B
npouecce ero paboTtbl. Ha sAsbike CFC ans OTKPbITMA Auanora peaakTMpoBaHUS MNapamMeTpoB
HeobxoamMmo ABaxkabl Haxatb JIKM Ha BKaaaky Mapamerpbl, pacnosioKEHHYIO BHYTPU 3/1IeMEHTa.
MOXHO NpMBA3aTb K NapameTpy NnepeMeHHyo N 3a4aTb eMy KOHKpPETHOe 3HadyeHue.

SCHEDULER_D
SCHEDULER

[NapameTpel...

i’ N
MapameTpol @

Mapamerp  Tun 3HaueHKe HauaneHoe sHaueHne  Mun. Makc. EamHmua Onucanne
& T3 TIME t#200ms
@ T2 TIME
% TIL  TIME  POULT1
@ T0  TIME
8 MpoeKTHO & 3HAaYEHKE, KOTOP 0 MCNOAL3YETCA ANA MeKepaLkK Koaa.
[B1 MoaroToeneHkoe 3HadYeHme, KoTopoe GyAET COXPAHEHO B NDOEKTE NO3AHEe,
[E ] 3kauerme MoKMTODMAra, 3arpyserkos CyCTpoRTER.
Ann sankorfdkcaumi SHa4eHri B STOM OKHE KCNONLZYATE MEHK OTNALKK MK FOPRYME KNABKLIK,

3aKpLITE

Puc. 2.1. HacTpolika napameTpoB moayns Ha A3bike CFC

Ha a3sbike ST 3Ha4yeHuA NnapameTpoB 3a4at0TCA HeENOCpeaCTBEHHO NPU BbI3OBE MOAYNA:
3 SCHEDULER_0(T1:=tT1l, T3:=T#200K3);

Puc. 2.2. Bbi30B moayna ¢ napameTpamu Ha Aa3bike ST
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2. BBegeHue

4. OtyeTbl 0 cObbITUAX M ownbKax (ESR)

Moaynn, BbINOJHAOWME C/AOXKHblIe ¢GYHKUMK, 06bldHO wMmetloT Bbixoa, Error, KoTopbii
NCNONb3yeTCcA ANA CUTHAAM3aUMU O BO3HUKLWIMX OlWMOKax. 3HadeHue O cooTBeTCTBYET HOPMasbHOM
pabote moayns. MNpu BOSHMKHOBEHMM OWIMOOK BbIXOA MPUHMMAET 3Ha4YeHne u3 gmanasoHa 1...99; sto
3HAYeHWe COOTBETCTBYET Koay OWwWbKW. PacwudpoBKa KOZOB NpMBOAUTCA B  ONMCAHWUM
COOTBETCTBYHOLLETO MOAYAA.

Bbixog, Status BbINOAHAET aHANOrMYHYO QYHKLMIO, HO COAEPKMUT KOAbl HE OLWMOOK, @ COCTOAHMUN
Mmoaynsa (Hanpumep, BKAOYEH/oCTaHOBAEH/BbIKAOYEH). [ManasoH Kogos coctosHuit: 100...199.
[OwnanasoH 200...255 3ape3epBMpoBaH A48 0T/1Iaf04HbIX COOOLEHNIA.

ESR-moaynn nossonawT cobupatb uMHPopmaumio 06 owmrbKax M COCTOAHMAX C METKamMu
BpeMeHM, KoTopas Npu HeoHXOAMMOCTU MOMKET ObITb COXPaHEHA B apXWB WU NepenaHa Ha BepXHWit
ypoBeHb ACY (peanusauumsa apxvBauMy U Nepenaym AONMKHbI BbiTb BbIMOAHEHa NoJsib3oBaTenem). 310
NMO3BO/IAET C NOMOLLBIO CTAHAAPTHbLIX BO3MOXKHOCTEN BUOBNMOTEKM BECTM aBapuiiHbie U ONepaTUBHbIE
KYPHanbl, HE UCMO/Ib3Ys AOMNOAHUTENbHbIA PYHKUMOHAN cuctembl. OnmcaHue ESR-moayneit npuseaeHo
B rnase 4.
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2. BBegeHue

2.3. CpeacTtBa TeCTUPOBaHUA

Bnbanoteka OSCAT n3sHavyanbHoO co3aaHa B cpeae CoDeSys 2.X M NOpTUPOBAHA B Apyrue cpeapbl

pa3paboTkn. bubanoteka npotecTMpoBaHa Ha cneaytollem obopyaoBaHUN:

naK

Cpepa pa3paboTtku

Beckhof BX 9000

Beckhof CX 9001-1001

TwinCAT PLC Control Version 2.10.0
TwinCAT PLC Control Version 2.10.0

Wago 750-841

Moller EC4P222

CoDeSys Simulation on 1386

CoDeSys 2.3.9.31

CODESYS Control Win V3

CODESYS 3.4

S7 and STEP 7: bubnanoteKka nogaepmMBaerca u
TectupyeTca Ha STEP7 HauuHaa c Bepcuu 1.5.

PCWORX / MULTIPROG: bubnmoteka noaaep>msaerca u
Tectupyetca Ha MULTIPROG HaymHasA ¢ Bepcumn 2.6.

Bosch Rexroth IndraLogic XLC L25/L45/L65

Bosch Rexroth IndraMotion MLC
L25/L45/L65

Bosch Rexroth IndraMotion MTX
L45/L65/1L85

Indraworks 12VRS

ﬂpumewaHue nepesodww(os — B npouecce nepeBoaa 6ubnmoTeka TeCTnpoBasiaCb Ha

cnepyowmx MAK:

nnK

Cpepa pa3pabotku

CODESYS Control Win V3

CODESYS 3.5 SP7 Patch4

Berghof DC2007

CODESYS 3.5 SP7 Patch4

OseH CMK207 [M04] / [MO5]

CODESYS 3.5 SP5 Patch5
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2. BBegeHue

2.4. FnobanbHble nepemeHHble

Paspabotunkn OSCAT crtapanmcb u3bexkaTb WMCNOAb30BaHMA 106aNbHbIX NepeMeHHbIX AaA
YNPOLEHMA MHTErpaLmm 6MbANOTEKM B pas3inyHble cpebl pa3paboTku. Peannsaums nosb3oBaTenbCKUX
aNropuTMOB M 0bMEHa AaHHbIMU MeXKAY YCTPOMCTBAMM MOMKET ObiTb OcyllecTBieHa 6e3 npumeHeHus
rnobanbHbiX MepemMeHHbiX. MNepemeHHble napameTpoB GYHKUMIA U OB ABNAIOTCA NOKaNbHbIMM, YTO
obecneymBaeT MOAY/IbHOCTb U MEPEHOCMMOCTb MPOrPaMmmbl.

Ona npo3pavyHOCTN UCNONb30BaHMA GUIMYECKUX M MaTeMaTUYECKMX KOHCTaHT (TaKux, Kak
CKOpOCTb cBeTa, uncio M 1 T.4.) 6bI10 peleHo caenaTb MX r06asbHbIMU NepemMeHHbIMU. Huke
npuBeaeH Ux CrnCOoK.

Ha3sBaHue nepemeHHOI Tun OnucaHue

Fno6anbHble nepemeHHble

Ctpyktypa CONSTANTS_MATH onpegenset

MATH CONSTANTS MATH
MaTemaTnyeckne KOHCTaHTbI.

PHYS CONSTANTS PHYS Crpyktypa CONSTANTS_PHYS onpegnenset
dU3MYecKme KOHCTaHTbI.

LANGUAGE CONSTANTS LANGUAGE Crpyktypa CONSTANTS_LANGUAGE

onpeaenAaeT A3blIKOBbl€ KOHCTAHTLI.

CtpyKktypa CONSTANTS_SETUP onpegenset
SETUP CONSTANTS SETUP BCNOMOraTe/ibHble KOHCTaHTbl 4/18 paboTbl co
CTPOKaMU 1 BpEMEHEM.

CtpyKktypa CONSTANTS_LOCATION
onpeaenaet A3blKM PETMOHOB.

LOCATION CONSTANTS LOCATION

Fno6anbHble KOHCTaHTDI

Ucnonb3yeTtca B PyHKLMAX paboTbl CO
CTPOKaMu ana onpeaeneHna nx pasmepos.
3HayeHuMe No ymonyanuto — 250.

String_Length INT
PekomeHAyeTCA UCMO/b30BaTb 3TY KOHCTAHTY
npu 06bABNEHUN BCEX CTPOKOBbIX
NnepemeHHbIX NPUNOKEHHUSA.
. Ucnonb3yeTtcs gns onpeneneHmsa pasmepos
List_Length INT ¥ A peA P P

CNUCKOB. 3Ha4YeHMe nNo ymonyaHuto — 250.
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2. BBegeHue

2.5. BepcMOHHOCTb

JaHHoe pyKoBOACTBO MOCTOSIHHO aKTya/auM3uMpyeTtcs. PeKomeHAayeTca 3arpysutb MOCAEAHIO
BEPCUIO PYKOBOACTBA C caiTa www.oscat.de. MloMMMO pyKoBOACTBa, Ha CalTe AOCTYNEH AOKYMEHT C
nctopueit Bepcuii Bcex moaynei bubanoteku (aatobl 4o6aBNeHUA, BHECEHHbIE U3MEHEHWNA U T.4.).

lMpumeyaHue nepesod4YUKO8 — MOCNEAHAA Ha AaHHbIA MOMeHT (Hauaso 2018 2.) sepcuA
6mbnnotekn OSCAT 1 ee AOKyMeHTalUMM 6bilan BbinylieHbl 3umoit 2012 roaa (sepcua 3.33). Ha ocHose
3TOW BEPCUM M COCTAB/IEHO JAHHOE ONMCaHMe.

2.6. Texnoaaep*kKa

TexnooaepKKa oOcCyllecTBAseTca noJsib3oBatenamm  ¢dopyma www.oscat.de. Mpu  3TOM
TEXNOAAEPXKKA B KaKAOM KOHKPETHOM C/lydae He rapaHTUpyeTca, Aake Npu Haanyuu oWwMbOoK B
6MbNMOTEKE WM OTAENbHbIX MOAYAAX. Texnoadepskka OCyWecTBAAETCA Culamu Moab3oBaTesei
61Mbnnotekm M Ha p[o06poBoAbHOM oOcHoBe. OBHOBAEHWE 6MBAMOTEKM U [OKYMEHTauun 0B6blYHO
npoucxoauT pa3 B MecsAl, aKTya/bHble BEpPCUM BblKNaAblBalOTCA Ha caiTe www.oscat.de. Hukakue
NPEeTeH3UU MO TeXHUYECKOMY OOCNYXKUBAHUIO, YCTPAHEHUIO OWWBOK UM CONPOBOMAEHUIO He
npuHUMatoTca. MNoxanyicra, He OTNPaBAANTE 3anpPOoChbl MO TEXHUYECKOM MOAAEPIKKE Ha SNEKTPOHHYHO
noyty. OTBET NnocnenyeT 3Ha4MTeNbHO BbICTpee, ecv oHU ByayT pa3melleHbl Ha popyme.

2.7. CTpyKTypa 6ubanorek OSCAT

M3HauanbHo 6mnbnnoteka OSCAT npeactaBnsna coboin eguHyro cywHOCTb. 1o mepe pasBuTUs
4YMCNO MoAYNEN CTaN0 HACTONbKO BObLUMM, YTO PA3PABOTUNKM NPUHANM PeLIeHMe PA3LeNNTb UX Ha TPU
oTAe/ibHble bUbnoTeKkun:

1. OSCAT Basic — 6ubnanorteka 6a30BbIX, HU3KOYPOBHEBbLIX Moaynen. IMeHHO el nocBALLeH
[AaHHbIN AOKYMEHT.

2. OSCAT Building — 6ubnnoteka moaynen ana aBTomaTMsauMu 34aHUNA (Hanpumep, moayau
ynpaBAeHua Kantosu).

3. OSCAT Network — 6ubnnoteka moayneit KOMMyHUKALMKN U apXMBaLMN.

Bubnmoteku OSCAT Building n OSCAT Network ocHoBaHbl Ha OSCAT Basic U ucnonb3sytoT ee
MoayNw.
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3. Tvnbl AaHHbIX

3.1. CALENDAR

3. Tunbl AQHHbIX

CtpyKktypa CALENDAR conepuT nogpobHyto MHGopmMaumto o TeKyLLel aate u BpemeHn. OHa
ncnonbsyetca npm pabote ¢ 6 CALENDAR CALC.

fepementan Tun OnucaHue
CTPYKTYpbI

UTC DT [ata n sBpema no UTC.

LDT DT MecTHble paTa 1 Bpemas.

LDATE DATE [aTta no LDT.

LTOD TOD Bpemsa no LDT.

YEAR INT log no LDT.

MONTH INT Mecay no LDT.

DAY INT Lenb no LDT.

WEEKDAY INT OeHb Hegenw no LDT (1 — noHeaenbHUK, 7 — BOCKpeceHbe).

OFFSET INT CmeweHue LDT otHocuTenbHo UTC B MUHYTaXx.

DST EN BOOL YnpasneHue pexumom snetHero spemenu (TRUE — BkatoumnTb, FALSE —
- BbIK/IIOYUTD).

DST_ON BOOL ®nar pexknuma netHero BpemeHu (TRUE — BrkatoueH, FALSE — oTKAoueH).

NAME STRING(5) | Ha3BaHwue YyacoBoro nosca.

LANGUAGE INT ﬂ3b|5 pervoHa. Ucnonb3yetca gns onpeaeneHna Ha3BaHU MecALEeB U

OHen.

LONGITUDE REAL HdonroTa.

LATITUDE REAL LWnporTa.

SUN_RISE TOD Bpemsa Bocxoga conHua no LDT.

SUN_SET TOD Bpemsa 3akaTta conHuya no LDT.

SUN_MIDDAY TOD Bpemsa conHeyHoro nonygHa no UTC.

SUN_HEIGHT REAL CKNOHEHME CONHLA Haj, TOPU3OHTOM B rpasycax.

SUN_HOR REAL A3nmyT.

SUN_VER REAL BblCcOTa CO/HLL Ha4 rOPM30HTOM B rpaZlycax C y4eTom pedpaKkumnm.

NIGHT BOOL dnar «Ceiyac HoYbY.

HOLIDAY BOOL dnar «CeroaHs NpasgHUK».

HOLY_NAME STRING(30) | HassaHue npasaHuka.

WORK_WEEK INT Homep Hegenu B rogy (HaumHasa ¢ 1).
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%82%D0%BD%D0%B5%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D0%BE%D1%8F%D1%81
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BB%D0%BE%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D0%BC%D1%83%D1%82_(%D0%B3%D0%B5%D0%BE%D0%B4%D0%B5%D0%B7%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%84%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F

3. Tvnbl AaHHbIX

3.2. COMPLEX

CtpyKktypa COMPLEX ncnonb3yeTca ona npeacrtaBieHUs KOMNAeKCHbIX Yncen. Moaynam paboTol

C KOMMNAEKCHbIMM YNCNAMM ONUCAHbI B r1ase 7.

MepemeHHasA CTPYKTYpbI Tun OnucaHue
re REAL [encreutenbHas 4acTb KOMMNIEKCHOTO Yncna.
im REAL MHWMaA YacTb KOMMNAEKCHOro Yucna.

3.3. CONSTANTS_LANGUAGE

Ctpyktypa CONSTANTS_LANGUAGE ncnonb3yetca 4na 3a4aHMA NapamMeTpoB A3bIKOB NPOEKTa.

Mo ymoNuaHWto CTPYKTYypa onpegenseT TpPW A3blka — aHIIMACKUIA, HeMeUuKknin u dpaHuy3ckuid. Ans

paboTbl CO CTPYKTYPOM ncnonbayeTcsa rnobasbHan nepemeHHas LANGUAGE.

fepemenan Tun OnucaHue
CTPYKTYpblI

A3bIK N0 yMO/IMaHMIO. A3bIKOBbIE MOAY /N
61Mb6N1MOTEKMN B KauecTBe BXOAA NPUHUMAIOT Koz,

DEFAULT INT A3blKa. 3HayeHne 0 COOTBETCTBYET A3bIKY NO
YMOJIYaHUIO, 3HadYeHuna ot 1 go LMAX — ogHomy
13 A3bIKOB MPOEKTA.
KonunyecTBo A3bIKOB NpPOEKTa. 3HaYeHue no

LMAX INT yMOJIlYaHMIO — 3 (CM. pa3MepHOCTb C/ieayoLmX
MaccuBoOB).

WEEKDAYS ARRAY [1..3, 1..7] OF STRING(10) | |'O/HbI€ Ha3BaHuA AHen Heaenm (Monday) ana
BCEX A3bIKOB MPOEKTA.

WEEKDAYS2 ARRAY [1..3, 1..7] OF STRING(2) | COXPaleHHbIe HassanuA Axeit hepenm (Mo) A
BCEX A3bIKOB MPOEKTA.

MONTHS ARRAY [1..3, 1..12] OF STRING(10) MonHble Ha3BaHWA MecaLes (January) ans sBcex
A3bIKOB MPOEKTA.

MONTHS3 ARRAY [1..3, 1..12] OF STRING(3) CoKpalleHHble Ha3zBaHUA mecaues (Jan) ana Bcex
A3bIKOB MPOEKTA.

DIRS ARRAY [1..3,0..15] OF STRING(3) O603HauYeHns pymboB /1A BCEX A3bIKOB NPOEKTa.
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3. Tvnbl AaHHbIX

3.4. CONSTANTS_LOCATION

Ctpyktypa CONSTANTS_LOCATION wucnosnb3yetca Ana 33a[aHMA  A3bIKOB pernvoHos. [lo
YMOJIYAHMIO CTPYKTypa ONpesensieT NATb PErMoHOB, B KaXAOM M3 KOTOPbIX MUCMO/b3yeTcA HeMEeLKMUIH

A3bIK. 12 paboTbl CO CTPYKTYpPOI npumeHnaeTca rnobanbHas nepemeHHass LOCATION.

MepemeHHasA CTPYKTypbI Tun OnucaHue
DEFAULT INT PernoH no ymonyanuio.
LMAX INT KoanyecTBo A3bIKOB NpoeKTa. 3HayeHme no
yMoAn4aHuio — 5.
LANGUAGE ARRAY [1..5] OF INT | Kogbl A3bIKOB 4151 PETMOHOB NPOEKTA.

3.5. CONSTANTS_MATH

Ctpyktypa CONSTANTS_MATH onpegenser matemaTUYeCKMe KOHCTaHTbl. [asa paboTbl co
CTPYKTYpOM NpumeHseTca rnobanbHaa nepemeHHas MATH.

MepemeHHan TouHOCTb (KONnuecTBo
Tun - OnucaHue
CTPYKTYpbI 3HAKOB Noc/ie 3anAToi)
Pl REAL 35 Yucno Iu
P12 REAL 35 Yucno Mu - 2
P14 REAL 35 Yucnolu -4
PI05 REAL 13 YucnoNu /2
P1025 REAL 15 YncnoNu/4
PI_INV REAL 15 1/ 4uncno NMu
E REAL 35 Yncno diinepa
E_INV REAL 15 1/ uucno ditnepa
SQ2 REAL 13 KBagpaTHbIi KOpeHb 13 2.
FACTS ARRAY [0..12] OF DINT - dakTopmanbl ymcen ot 0 go 12.
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3. Tvnbl AaHHbIX

3.6. CONSTANTS_PHYS

CtpyKktypa CONSTANTS_PHYS onpegenset ¢pmsmyeckne KOHCTaHTbl. 18 paboTbl CO CTPYKTYpOK
npumeHaeTca rnobanbHaa nepemeHHas PHYS.

MepemeHHan Tun TouHoCTb OnucaHue

CTPYKTYpbI (KonnyecTBO 3HaKOB

nocne 3anAToi)

C REAL - CkopocTb cBeTa, Mm/c.
E REAL 8 dneMeHTapHbIM 3NEKTPUYECKU 3apag, KA.
G REAL 5 YckopeHue ceoboaHOro nagenuns, m/c.
TO REAL 2 ABconOTHLIN HYAb Temnepatypsbl, °C.
RU REAL 6 YHuBepcanbHas razosaa nocrosaHHas, [Ix/(monb: K).
PN REAL - HopmanbHoe atmocdepHoe gasneHue, MNa.

3.7. CONSTANTS_SETUP

Ctpyktypa CONSTANTS_SETUP onpegensetr BcnomoraTesibHble KOHCTaHTbl Ana paboTbl co
CTPOKamu 1 BpemeHem. [1na paboTbl CO CTPYKTYPOMN NnpumeHneTcs rnobanbHan nepemeHHas SETUP.

MepemeHHan Tun OnucaHue
CTPYKTYpblI
EXTENDED_ASCII BOOL ®nar ncnonb3oBaHMA BEPXHEN MOIOBUHDI

Tabaunupbl ASCII.

CHARNAME ARRAY [1..4] OF STRING(253) CopepuT cumBobl FOHMKOAA.

MTH_OFS ARRAY [1..12] OF INT Copep»KnUT Homepa nocnegHuUX gHen mecaues
KaneHaapHoro roga (0,31, 59, 70 u t.4.).

DECADES ARRAY [0..8] OF REAL MaccuB pesynbTaToB BO3BEAEHMA B CTENEHb

ymncna 10.
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https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D0%BB%D1%8E%D1%82%D0%BD%D1%8B%D0%B9_%D0%BD%D1%83%D0%BB%D1%8C_%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/ASCII
https://ru.wikipedia.org/wiki/%D0%AE%D0%BD%D0%B8%D0%BA%D0%BE%D0%B4
https://en.wikipedia.org/wiki/Power_of_10
https://en.wikipedia.org/wiki/Power_of_10

3. Tvnbl A@HHBbIX

3.8. ESR_DATA

CtpyKktypa ESR_DATA wucnonbsyetca ESR-moayaamm ana cbopa mHpopmaumm o6 owmnbrax wm

N3MEHEHUN COCTOAHUI Moay/iel, NoAAEPHKMBAOLWMX AaHHbIA GYHKUMOHA.

MNepemeHHaA CTPYKTypbl Tun
TYP BYTE Tun cobbiTuA.
ADRESS STRING(10) Mma KOHTpoAnpyemoro napameTtpa.
DS DT [ata v Bpems cobbITus.
TS TIME OTHOCUTENIbHOE Bpems cobbiTua (B Mc nocnie
CTapTa NpoekKTa).
DATA ARRAY [0..7] OF BYTE | MHdopmaums o cobbitum.

3.9. FRACTION

CtpykTtypa FRACTION mncnonb3yeTcs gnsa npencraBaeHusa gpoben.

MepemeHHaA CTPYKTYpbI Tun
NUMERATOR INT Yncamtenb opobu.
DENUMERATOR INT 3HameHaTenb 4pobu.

3.10. HOLIDAY_DATA

Ctpyktypa HOLIDAY_DATA cogepXuT uHPopmaumio O npasgHuKax. KpaliHe cnoxKHo p[atb

€MKOe OonncaHne nepemMeHHbIX CTPYKTYpPbl —ropa3go npoiwe 06BbACHUTL NPpUHUUN X NCNOJIb30BaHUA Ha

npumepax.
n::;’:::::" Tun OnucaHue
NAME STRING(30) | HassaHue npasaHuka.

DAY SINT CMm. HUKe.

MONTH SINT CMm. HUKe.

USE SINT CMm. HUKe.
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3. Tvnbl AaHHbIX

C KaneHAAPHOM TOYKM 3PEHUA NPA3AHMKN MOXKHO Pa3fennTb Ha ABE rpynnbl:
1. npasaHUKM ¢ PUKCUPOBAHHON AATON;

2. nepexodfaline npasaHNKHK.

Ona npasgHUKoB ¢ PpuKcMpoBaHHOM aaton nepemeHHble DAY n MONTH onpegensator paty
nposegeHnAa, a nepemeHHaa USE xapaktrepusyer, cnegyer AM yuuTbiBaTb MPA3gHUK MOAYAAM
6ubnnoteku (1 — cneayet, 0 — He cneayerT).

Mpumep o0b6bABNEHMUA:
ALL_SAINTS: HOLIDAY _DATA := (NAME:='All Saints Day', DAY:=1, MONTH:=11, USE:=1);

[na nepexoaalmx NpasaHMKOB BO3MOMXHO ABa BapMaHTa onpeaeneHus:

1. OTHOCMTENbHO 3a4aHHOrO OMOPHOTO NpasaHnKa. ONOPHbLIM CYNTAETCA NPA3AHUK C
DAY=0 n MONTH=0:

EASTER_SUNDAY: HOLIDAY_DATA := (NAME:="Tlacxa', DAY:=0, MONTH:=0, USE:=1);

JeHb CaATol Tpouubl ABASIETCA Nepexoanalumm nNpasgHMKOM — OH oTMedaeTca cnycta 50

AHeili nocne Nacxu (npu aTom MNacxa cuntaetca 1-m gHem). Toraa o6bABUTb €r0 MOMKHO
cneayowmm obpasom:

SAINT_TRINITY_DAY: HOLIDAY _DATA := (NAME:='Ceamasa mpouya', DAY:=49,
MONTH:=0, USE:=1);

B nepemeHHoW DAY yKasbiBaeTca cmelleHMe (NONOXKUTENbHOE WAM OTpULATENbHOE)
OTHOCUTENbHO ONOPHOrOo NpasgHuKka, nepemeHHaa MONTH 3agaeTca Hynem.

2. OTHOCUTeNbHO 3aflaHHOM AaTbl. Hanpumep, HeMeuKkuiA NpasaHuK [eHb NoKaaHusa U

MOAUTBbI NPa3gHyeTcA B NOC/eAHIO cpeay nepes Hadasom AaseHTa. COOTBETCTBEHHO,
ecnn pata AgseHTa m3BecTHa (B 2016-m rogy 3to 27-oe HOAGPA), TO NPA3AHUK MOXKHO
onpeaenuTb creayowmm obpasom:

BUSS UND _BETAG: HOLIDAY DATA := (NAME:='Buss und Betag', DAY:=27,
MONTH:=11, USE:=-3);

MepemeHHan USE B gaHHOM cnydyae onpeaenseT AeHb Hedenu nepes 3a4aHHoN AaTon
(roe -1 cooTBeTcTBYET NOHEAENbHUKY ... -7 COOTBETCTBYET BOCKPECEHbID).

B npuBegeHHbIX Bbile Npumepax NpasgHuku 06bABNAIOTCA NO oA4HOMY, HO B 60NblIMHCTBE
cniy4dyaes y/J,o6Hee npeacrtaBuTb X Cpa3y B BUAE MaCCuBa:

HOLIDAYS_RU: ARRAY [0..29] OF HOLIDAY_DATA;
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3.11. REAL2

CtpyKTtypa REAL2 vcnonb3yeTca aaa npeacTtaBieHUsa YnNcen ABOMNHOM TOYHOCTU Ha cMcTemax b6es

noaaepKkun nepemeHHbIx Tuna LREAL — HO To/1bKO Npu paboTe c onpeaeneHHbIMU QYHKUMAMM U pAAOM
orpaHuyeHnit. Moaynmn paboTbi C YUC/ITAMKN ABOMHOM TOYHOCTU OMNKMCaHbI B rnase 8.

Mpumep npeacrasnenuna: 11.2222222233 = RX + R1, rae:
RX=11.2222222,

R1=0.0000000033.

MepemeHHasA CTPYKTYpbI Tun OnucaHue
R1 REAL PasHoCTb mexay Yncnom ABOMHOM To4HOCTU M R1.
RX REAL Yncno gBOMHOM TOYHOCTH, OKpyraeHHoe a0 REAL.
3.12.SDT

CTpyKTypa SDT ucnonb3yetcs AN onpeseneHns paspagos 4aTbl U BPEMEHMU.

MepemeHHaA CTPYKTYpbI Tun OnucaHue
YEAR INT loa.
MONTH INT Mecau,
DAY INT [eHb.
WEEKDAY INT JeHb Hegenn (1 — noHeAeNbHUK, 7 — BOCKpeceHbe).
HOUR INT Yacobl.
MINUTE INT MMUHYTbI.
SECOND INT CeKkyHabl.
MS INT MunnncekyHgbl.
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3.13. TIMER_EVENT

Ctpyktypa TIMER_EVENT He ucnonb3yeTtca HM ogHMM M3 moaynen 6mbamnotekm OSCAT Basic,
NnosToMy ee onucaHue 3aecb He npusoantca. OHo byaeT npuBeaeHO B onucaHumn 6ubanorekn OSCAT

Building, nockonbky ncnonssyetcsa ee mogysiem TIMER_P4.

3.14. VECTOR_3

Crpyktypa VECTOR_3 onpepenaeTt paanyc-BeKTOp B TPEXMEPHOM MpoCcTpaHcTee. Moaynu
paboTbl C BEKTOPaMK onncaHbl B rnase 11.

MepemeHHaA CTPYKTYpbI Tun OnucaHue
X REAL KoopauHara X.
Y REAL KoopauHata V.
z REAL KoopauHarta Z.
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4. CneumanbHble GYHKUNK

4. CneyunanbHble yHKLUMU

4.1. ESR_COLLECT

Tun mogyna: ®b NepemeHHasn Tun OnucaHue
Bxogb! ESR_O...ESR_7 | ARRAY [0...3] OF ESR_DATA | MaccuB BXOAHbIX AAHHbIX.
rst BOOL CurHan yganeHua gaHHbIX.

Bbixoabl ESR_OUT ARRAY [0...31] OF ESR_DATA | MaccuB BbIXOAHbIX AAHHbIX.
Homep nocnegHero

Bxoabl-BbIXxoabl pos INT 3aNMCaHHOro 31IeMeHTa
BbIXOA4HOIo MaccuBa.

Ucnonb3lyemblie INC1

MoAyn

Ob6pamume eHUMaHUe, YTO B TeKylLel Bepcum 6ubanotekn b paboTaeT HEKOPPEKTHO (Npyd).

[nA KoppeKTHOM paboTbl HeobxoaMMO OTpeaaKkTUpPoBaTh Kog ®b cneayrowmum obpasom:

= 1 IF rst OR cnt < 0 THEW
z pas = -1;
3 cnt:=0z bug-fix

= Z ELSE
5 FOR cnt := 0 TO max_in DO
g IF esr_O[cnt].typ > 0 THENW pos := INCl(pos, max_out); esr_ocut[pos] := esr_0O[cnt]; END 1
7 IF ear_l[ent].typ > 0 THEW pos := INCl(pos, max out); e3r_out[pos] := esr_l[cnt]; END I
= IF esr_Z2[cnt].typ > 0 THEN pos := INCI1{pos, max_out); e3r_out[pos] := esr_2[cnt]; END 1
5 IF esr_3[cnt].typ > 0 THEN pos := INC1(pos, max_out); esr_out[pos] := esr_3[cnt]; END ]
10 IF esr_d4[cnt].typ > 0 THENW pos := INCl(pos, max_out); esr_ocut[pos] := esr_4[cnt]; END I
11 IF ear_5[cnt].typ > 0 THEW pos := INCl(pos, max out); e3r_out[pos] := esr_5[cnt]; END 1
12 IF esr_&[cnt].typ > 0 THEN pos := INC1{pos, max_out); e3r_out[pos] := esr_&[cnt]; END 1
13 IF esr_T[cnt].typ > 0 THENW pos := INC1(pos, max_ocut); esr_out[pos] := esr_7T[cnt]; END ]
14 END FOR;
15 END _IF;

Puc. 4.1. UcnpasneHune ncxogHoro koga ®6 ESR_COLLECT agns obecneyeHms KOPPeKTHOM paboTbl

fbESReollection (3]

—r=t

lt

ESR_COLLECT —
ESR_D ESR_OUT—
ESR_1
ESR_2
ESR_3
ESR 4
ESR_S
ESR_B
ESR_7

pos

Puc. 4.2. BHewHwin Bug ®b ESR_COLLECT Ha a3bike CFC
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4. CneumanbHble GYHKUNK

PyHKUMOHanbHbIM 610K ESR_COLLECT mcnonb3yetca ana cbopa AaHHbIX aApyrux ESR-moaynei un
coxpaHeHua mx B maccus. Bxogbl ESR_O0...ESR_7 ncnonb3yoTca Kak 3HAYeHMA ON1A BXO40B-BbIXO40B
ESR_Out apyrux ESR-moayneii (cm. puc. 4.3). Mpu obHoBNeHUU MHPopmaunmn ESR-mogynen, gaHHble
3aHocatcA B MmaccuB ESR_COLLECT.ESR_OUT, npu 3TOM 3HayeHMe BXO4a-Bblxo4a  pos
nHKkpemeHtupyetca. Maccus  ESR_COLLECT.ESR_OUT moxeT XpaHuTb A0 32-X 3/1eMeHTOB Tuna
ESR_DATA. Mpu npeBbiWEHUN 3TOr0 KOAMYECTBA HayMHaeTcA Mepesanucb 3/1eEMEHTOB (HauuHas c
Hynesoro). Mo nepegHemy GpPOHTY Ha BXoZe rst MPOUCXOAMUT yAaseHne BCeX AAHHbIX MOAYAsA, nocne
4yero pos NPMHMMAET 3HadeHue -1.

fbBinaryMonitor [:
ESR_MON_BS
=0 ESR_Flagf
=1
=2
=3
|4
=2
0 <6
| SysRicGetTime q <7
TRUE } | FiteGetTime T_in
| mESRcollection.ESR_ 0 |MESR Out
Mapawerpe
LIE3EY
Watch 1
Bripasenne Mpunoxerue Tun 3HaueHne MoaroToBneHH... Touka TpaccupoBKn
= @ PLC_PRG.aCollection Device.Application ARRAY [0.31] O... Limknireck il MORKMTOpHKED
= & aCollection[0] ESR_DATA Limknireck il MORKMTOpHKED
@ TP BYTE 11 Limknireck il MORKMTOpHKED
@ ADRESS STRING(10) 'Curtian 0' Limknireck il MORKMTOpHKED
@ DS DATE_AND_TIME DT#2017-1-12-9:36:... Liuknireckiuii MoHMTOpMHT
@ TS TIME T#1d4h44m14s643ms Liuknireckiuii MoHMTOpMHT
+ & DATA ARRAY [0..7] OF... Limknireck il MORKMTOpHKED
+ @ aCollection[1] ESR_DATA Limknireck il MORKMTOpHKED
+ @ aCollection[2] ESR_DATA Limknireck il MORKMTOpHKED
+ @ aCollection[3] ESR_DATA Limknireck il MORKMTOpHKED
+ @ aCollection[4] ESR_DATA Limknireck il MORKMTOpHKED
+ @ aCollection[5] ESR_DATA Limknireck il MORKMTOpHKED
+ @ aCollection[t] ESR_DATA Limknireck il MORKMTOpHKED
= & aCollection[7] ESR_DATA Limknireck il MORKMTOpHKED
@ TP BYTE 11 Limknireck il MORKMTOpHKED
@ ADRESS STRING(10) 'Curkan 7' Limknireck il MORKMTOpHKED
@ DS DATE_AND_TIME DT#2017-1-12-9:36:... Liuknireckiuii MoHMTOpMHT

Puc. 4.3. Ucnonb3oBaHue ®b ESR_COLLECT Ha Aa3bike CFC ana coxpaHeHua gaHHbix b
ESR_MON_BS8
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4.2. ESR_MON_BS8

Tun moayna: ®b NepemeHHasn Tvn OnucaHue

s0...s7 BOOL CurHanbl 4NA MOHUTOPUHTA.
Bxoabl -

DT _in DT TeKkywme gata v Bpems.
Bbixoabl ESR_Flag BOOL Mpu3Hak 0OHOBNEHUNA AAHHbIX.
Bxopabl-BbiIXxoAabl ESR_out ARRAY [0...3] OF ESR_DATA | UHPopmauma MOHUTOPUHTA.
NapameTpbl a0...a7 STRING(10) Ha3BaHuA cMrHanos.
Ucnonb3yemble mogynn | T PLC MS

fbBinaryMaonitor [
ESR_MOMN_BE& —
—=0 ESR_Flag—
—=1

—=2

—=3

—=d

—=h

—=k

—=7
—{DOT_in
—HESR Dut

[apamMeTphi...

Puc. 4.4. BHewHwuit Bug, ®6 ESR_MON_B8 Ha s3bike CFC

®dyHKUMOHanbHbINM 610k ESR_MON_B8 npumeHsieTca 414 MOHUTOPWUHIA OT O4HOW 4O BOCbMU
nepemeHHbIX Tvna BOOL (s0...s7). Ha Bxoa DT_in nogaetca 3HayeHWe CMCTEMHOrO BpemeHu B popmate
DT (cyMTaHHOro C MOMOLLbIO OAHOW M3 [OCTYMHbIX No/Ab3oBaTento 6GubanoTtek). Mpu M3MeHeHUM
3HayeHna nepemeHHbIX s0..s7 AaHHble MOHUTOPMHra coxpaHAatoTca B maccus ESR_Out, anemeHTbl
KOTOPOro ABAAIOTCA 3K3emnaapamu cTpykTypbl Tuna ESR DATA. Maccms cogepXut 4 anemeHTa u,
COOTBETCTBEHHO, MO3BONAET XPaHUTb [JaHHble MOHWUTOPUHIA ANA  4YeTblpex OAHOBPEMEHHO
N3MEHUBLUMXCA NepeMeHHbIX. MHbIMM CnoBamu, Npy 04HOBPEMEHHOM (Npon3oLeLem B O4HOM LiMKAe
MNK) M3MeHeHWM BCEX BOCbMWM MepPeMeHHbIX OyAeT coxpaHeHa MHGOPMaUMA TONbKO O YeTbipex
(npropuTeT OTAAETCA CUrHaANaM C MEHbLUMM HOomepom). [nAa BeAeHUA apXMBAa MOHUTOPUHIA MOXKHO
ncnonbszosatb ®6 ESR Collect. Bbixog ESR_flag npuvHumaer 3HayeHne TRUE Ha oAMH UMKA npu
O06HOBMIEHUWN AAHHbBIX MOHUTOPUHTA.

CtpykTypa ESR_DATA BKAtOYaEeT cnegyroLyo MHGoOpMaLmio:

flepemetan Tun OnucaHue
CTPYKTYpbI
Tun n3ameHeHUA nepemeHHon Tuna BOOL.
TYP BYTE 11 — c FALSE Ha TRUE, 10 — ¢ TRUE Ha FALSE
N3meHsAeTcs TONbKO Ha OAMH LIMKA, nocne Yyero copacoiBaetcs B 0.
ADRESS STRING(10) | OnucaHue nepemeHHOM (yKasblBaeTcA B napameTpax moaynsa).
DS DT [aTta n Bpema nameHeHus.
TS TIME OTHOCUTENIbHOE BPeMSA U3MEHEHMUA (B MC NOC/Ie CTapTa NPOEKTa).
DATA AR;?;&?E” He ncnonb3yetca gaHHbim OB.
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4. CneumansHble GYHKUMM

fbBinaryMonitor len|
ESR_MON_B8 —|
ESR_Flag

(3]

SysRicGetTime | Pz
TRUE dummy SysRtcGetTime DT_in

aMonitorData ESR_Out

r MET]

k|4 |Q 130 %
< 1
Watch 1 -
Beipamenne Mpunoxenne Tun 3HayeHue Moarotoenen... Touka Tpaccuposkn Aapec Komme...
= @ PLC_PRG.aMonitorData Device.Application ARRAY [0..3] OF. LIMKmI4ECkIi MOHITO PHHT
= & aMonitorData[0] ESR_DATA Llmkmirieck i MOHUTO PHHT
@ TYP BYTE 0 Llmkmirieck i MOHUTO PHHT
@ ADRESS STRING(10) ‘Curnan 0" LIMKmpseckini Mo HITO pHT
@ DS DATE AND_TIME DT=2017-1-12-8:32:... LiMknm4eckmil MOHWTO pHHE
@ TS TIME T=1d3h40m465187ms LiMknm4eckmil MOHWTO pHHE
+ 4 DATA ARRAY [0..7] OF.. LIMKm4eckMil MO HUTO AT
= & aMonitorData[1] ESR_DATE LIMKm4eckMil MO HUTO AT
@ TYP BYTE [1} LIMK A4 ECKMIE MO HUTO PHAT
@ ADRESS STRING(10) " LIMK A4 ECKMIE MO HUTO PHAT
@ DS DATE_AND_TIME DT#1970-1-1-0:0:0 LIMKAMHECKIA MOHWTO PHHM
@ TS TIME T#0ms LIMKAHYECKMI MO HUTO AT
+ 4 DATA ARRAY [0..7] OF.. LIMKAHYECKMI MO HUTO AT
+ & aMonitorData[2] ESR_DATA LIMKAHYECKMI MO HUTO AT
+ & aMonitorData[3] ESR_DATA LIMKMM4ECKMIE MO HUTO PHAT

Puc. 4.5. NMpumep pabotbl ¢ P65 ESR_MON_BS8 Ha a3bike CFC. U3meHeHWe ANCKPETHOro cMrHana
xVar0 (‘CurHan 0’)

fbBinaryManitor o

ESR_MON_B8 |
s0 ESR_Flag
51
=2
53
=4
55
0 56
SysRtcGetTime q Pl — 7
/W‘_‘dummy SysRtcGetTime | L
] ]
Watch 1
Ewipaxcenne Mpunoxenne Tun 3HaueHne MoareToenenH... Touka TpacclpoE
= @ PLC_PRG.aMonitorDat@ Device.Application ARRAY [0..3] OF... LiMKnuqeckuil MoK
= & aMonitorData[0] ESR_DATA Linkndeckuii MoK
@ TYP BYTE 0 Linkndeckuii MoK
@ ADRESS STRING(10) ‘Cursan 1' Linkndeckuii MoK
@ D5 DATE_AND_TIME DT#2017-1-12-9:29:8 LInKknmgeckmii Mok
@ Ts TIME T#1d4h37m6s152ms LInKknmgeckmii Mok
+ @ DATA ARRAY [0..7] OF... Linkndeckuii MoK
= & aMonitorData[1] ESR_DATA Linkndeckuii MoK
@ TYP BYTE 0 Linkndeckuii MoK
@ ADRESS STRING(10) " Linkndeckuii MoK
@ D5 DATE_AND_TIME DT#1970-1-1-0:0:0 LInKknmgeckmii Mok
@ Ts TIME T#0ms Linkndeckuii MoK
+ @ DATA ARRAY [0..7] OF... Linkndeckuii MoK
+ @ aMonitorData[2] ESR_DATA Linkndeckuii MoK
+ @ aMonitorData[3] ESR_DATA Linkndeckuii MoK

Puc. 4.6. NMpumep pabotbl ¢ P65 ESR_MON_BS8 Ha a3bike CFC. CnycTa HeKOTOpoe BpemMs
nameHunca curdan xVarl (‘Curnan 1)
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4. CneumanbHble GYHKUNK

4

TRUE dummy

0
SyzRtcGeilime q
SysRicGetTi

=0
s1
52
=3
=4
55
=6
=7

me |

aMonitorData

m

DT_in
ESR_Out

fbBinaryMonitar [:1

ESR_MON_E8

ESR_Flag

Watch 1
Bbipaxerue Mpunoxenne Tun 3Ha4eHne MogroToBnedH..  Touvka TPACCMPOBKK
= @ PLC_PRG.aMonitorData DeviceApplication ARRAY [0..3] OF... LIMKAKYECKIH MOHHTO PHHI
= @ aMonitorData[0] ESR_DATA LIMKAM4ECKIH MOHHTO DMK
@ TYP BYTE 0 LIMKAKYECKIH MOHHTO PHHI
@ ADRESS STRING(10) 'Curtsan 0' LIMKAH4ECKIH MOHKTO PHHF
@ DS DATE_AND_TIME DT#2017-1-12-9:30:2 LIMKMI4ECK M MOKKTO pHED
@ TS TIME T#1d4h38m612ms LIMKNH4ECK It MOHKTO pHED
+ i DATA ARRAY [0..7] OF... LIMKAWYECKIH MOHHTO PHHI
= @ aMonitorData[1] ESR_DATA LIMKAH4ECKIH MOHKTO PHHF
@ TP BYTE 0 LIMKAKYECKIH MOHHTO PHHI
@ ADRESS STRING(10) 'Curtsan 1' LIMKAH4ECKIH MOHKTO PHHF
@ DS DATE_AND_TIME DT#2017-1-12-9:30:2 LiMKniseck il MOKKTO pHHD
@ TS TIME T#1d4h38mE12ms LIMKnK4ECKkMIis MOHKTO pHED
+ f DATA ARRAY [0..7] OF LIMKAMYECKIAH MOHWTO PHHI

& aMonitorData[2]
@ aMonitorData[3]

ESR_DATA
ESR_DATA

LIMKAI4ECKA MOHWTO PHKE
LivKnideCkiil MOKUTO pUKE

Puc. 4.7. Npumep pabotbl ¢ P5 ESR_MON_BS8 Ha asbike CFC. CnycTa HekoTopoe Bpemsa 06a

CUrHana 04HOBPEMEHHO BEPHYAUCH K cocToAHMIO FALSE

42



4. CneumanbHble GYHKUNK

4.3. ESR_MON_R4

Tun moayna: ®b NepemeHHasn Tvn OnucaHue

RO...R3 BOOL CurHanbl 4NA MOHUTOPUHTA.
Bxoabl -

DT _in DT Tekywue gaTta n spema.
Bbixoabl ESR_Flag BOOL Mpu3Hak 0OHOBNEHUNA AAHHbIX.
Bxoabl-BbiXxoAabl ESR_out ARRAY [0...3] OF ESR_DATA | UHPopmauma MOHUTOPUHTA.
MapameTpb! a0...a3 STRING(10) HasBaHuMA curHanos.

s0...s3 REAL fMcTepesnc CUrHanos.
Ucnonbsyemble mogynn | T PLC MS, DIFFER

fbAnalogMaonitor E
ESR_MON_R4

— RO ESR_Flag—

—R1

—R2

—R3

—DT_in

—ESR_Out

[NapameTphl...

Puc. 4.8. BHewHwuit Bug, ®6 ESR_MON_R4 Ha s3bike CFC

®dyHKUMOHanbHbIM 610K ESR_MON_R4 npumeHaeTcs Ana MOHUTOPUHIa oT O4HOM A0 YeTbipex

nepemeHHbIx TMNa REAL (RO...R3). Ha Bxog DT_in nogaetcs 3HaYeHUe CUCTEMHOro BpemeHn B popmare

DT (cyMTaHHOro C MOMOLLbIO OAHOW W3 AOCTYMHbIX NoAb3oBaTento 6ubanotek). Mpu M3MeHeHuM

3HayeHnAa nepemeHHbix RO...R3 Ha BennunHy s0...s3 Uan Bblwe AaHHbIE MOHUTOPUHIA COXPaHAIOTCA B

maccus ESR_Out, anemeHTbl KOTOPOro ABAAKOTCA 3K3emnaapamm cTpyktypbl Tmna ESR_DATA. Maccus

coaepxut 4 s3nemeHTa U, COOTBETCTBEHHO, NO3BOANAET XPaHWUTb AaHHbIE O nochegHeM U3MEHEHUUN ONA

Kaxkgon nepemeHHoW. [Ns BeaeHUs apxMBa MOHUTOPWMHIA MOMHO Mcnonb3oBatb ®B6 ESR Collect.

Bbixog ESR_flag npHumaeT 3HaueHne TRUE Ha ogMH UMK Npy 06HOBAEHWUW AaHHbIX MOHUTOPUHrA.

CtpykTypa ESR_DATA BKAtOYaEeT cnegyroLyo MHGopMaLumio:

MepemeHHasn

Tun OnucaHue
CTPYKTYpbI

Tvp BYTE MpuHMMaeT 3HavyeHue 20 NpU U3MEHEHUM NEPEMEHHOMN.

N3meHAeTcs TONbKO Ha OAMH LIMKA, nocne Yyero copacoiBaercs B 0.
ADRESS STRING(10) | OnucaHue nepemeHHOM (yKasbiBaeTcA B NapameTpax moayns).
DS DT [aTta 1 Bpema nameHeHus.
TS TIME OTHOCUTENIbHOE BPEMSA U3MEHEHMUA (B MC NOC/IE CTapTa NPOEKTa).
DATA ARRAY [0..7] | B nepBbIx 4eTbipex 6banTax cogepHumTca HOBOE 3HaYeHue

OF BYTE nepemeHHol B popmare |EEE 754.
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4. CneumanbHble GYHKUNK

fbAnalogMonitor 'en
sy
ESR_MON_R4

[0]
SysRicGetTime —
TRUE durmmy SysRtcGetTime

Varl RO ESR_Flag
Varl R1
Var2 R2

__ar — | R3

L = DT_in

[ aMonitarData

——=ESR_out

|I'IapaMeTph|... |
Watch 1 > B X
Beipaxenne Mpunoxenne Tun 3Hauenne Megrotoenenn...  Touka Tpaccuposkm i
= @ PLC_PRG.aMonitorData Device.Application ARRAY [0.3] OF.. LIMKNMYeckuli MOHUTOPMHN
= & aMonitorData[0] ESR_DATA Lisknm-eckui MORMTOpMHN
§ TYP BYTE 0 LIMKAMHECKMA MOHMTODHHN
4 ADRESS STRING(10) ‘ournan 0' Llmknmdeckmii MOHUMTOpHAT
& DS DATE_AND_TIME DT£2017-1-12-11:4 LIk Aue crmit MORKTOPIKF
@ TS TIME T#1d6h55m9s91ims LIMKNMYECKUi MOHHTOPMHN
= ¢ DATA ARRAY [0..7] OF.. Llmknmdeckmii MOHUMTOpHAT £
@ DATA[0] BYTE 205 LIMKAMHECKMA MOHMTODHHN
@ DATA[1] BYTE 204 LIMKNMHECKHMIE MORMTODHHN
& DATA[2] BYTE 140 Llvk e ckuli MOHUTOPMHF
@ DATA[3] BYTE 63 LIMKAMHECKMA MOHMTODHHN
@ DATA[4] BYTE 0 LIMKNMYECKMi MOHHTOPMHN
@ DATA[S] BYTE 0 Lisknm-eckui MORMTOpMHN
@ DATA[B] BYTE 0 LIMKAMHECKMA MOHMTODHHN
& DATA[7] BYTE 0 Llmknmdeckmii MOHUMTOpHAT
+ & aMonitorData[1] ESR_DATA Lisknm-eckui MORMTOpMHN

Puc. 4.9. NMpumep pabotbl ¢ P65 ESR_MON_R4 Ha asbike CFC
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4. CneumanbHble GYHKUNK

4.4. ESR_MON_X8

Tun moayna: ®b NepemeHHasn Tvn OnucaHue

s0...s7 BYTE CurHanbl 4NA MOHUTOPUHTA.
Bxoabl DT_in DT TeKkywme gata v Bpems.

Mode BYTE Pexknum paboTbl 6210Ka.
Bbixoabl ESR_Flag BOOL Mpu3Hak 0OHOBNEHUNA AAHHbIX.
Bxopabl-BbiXxoabl ESR_out ARRAY [0...3] OF ESR_DATA | UHPopmauma MOHUTOPUHTA.
NapameTpbl a0...a7 STRING(10) Ha3BaHuA cMrHanos.
Ucnonb3syemble mogynm | T PLC MS, STATUS TO ESR

fbStatusMonitor (1]
ESR_MON_X8 '—
—s0 ESR_Flag—
—s1

—s2

—s3

—s4

—s5

—sb

—s7
—DT_in

— Mode
SAESE_Out

MapameTpb...

Puc. 4.10. BHewHui1 Bua ®b ESR_MON_X8 Ha s3bike CFC

dyHKUMOHanbHbIM 6710k ESR_MON_X8 npumeHsetca gns MOHUTOPUHIa OT OAHOM A0 BOCbMMU
nepemeHHbIx TMna BYTE (s0...s7), KoTopble coaepraT MHPopmaumio o0 cocToAaHuM apyrmx ®b. Takue
nepemeHHble 0bblMHO HasblBatoTcA Status. B KauyecTBe npumepa MOXKHO MpMBECTM Bbixog Status OB
SEQUENCE 4. Ha Bxopg DT_in nogaeTca 3HayeHMe cucTemMHoOro BpemeHn B popmate DT (cumTaHHOro C
NMOMOLLbIO OA4HOM M3 AOCTYNHbIX NonAb3oBaTento bubnnotek). Bxoa Mode onpeaenseTt pexum paboThbl
610Ka:

e Mode=1 - 06pabaTbiBaloTCA TONLKO COObLLEHNA 06 OLWMBKaX;
e Mode=2 — obpabaTbiBatoTcs coobuieHMA 06 owmnbKax u coctosHUn OB;
e Mode=3 — obpabaTtbiBatoTcs cooblieHuMa 06 owmnbKax, coctoaHun OB.

Mpu n3ameHeHUU 3HavyeHUA nepemeHHbIX S0...87 faHHble MOHUTOPUHIA COXPaHAKOTCA B MAaCcCUB
ESR_Out, snemeHTbl KOTOPOro ABAAKTCA IK3emnaapamu CTPYKTypbl Tuna ESR_DATA. Maccus coaeput
4 3n0eMeHTa 1, COOTBETCTBEHHO, MO3BOJIAET XPAHUTb AaHHblIE MOHUTOPUHIA ANA YeTblpex O4HOBPEMEHHO
N3MEHUBLUMXCA NePeMeHHbIX. MHbIMM cnoBamu, Npy 04HOBPEMEHHOM (NpousoLuesllem B O4HOM LMK/e
MNK) nM3MeHeHWM BCEX BOCbMWM MNepeMeHHblX byaeT coxpaHeHa WMHPOPMAUMA TOMBKO O YeTbipex
(npropuTeT OTAAETCA CUrHaNaM C MeHbLUMM Homepom). [nA BeAeHMA apXMBa MOHWUTOPUHIA MOXHO
ncnonbszosatb ®6 ESR Collect. Bbixog ESR_flag npuvHumaer 3HayeHne TRUE Ha oAMH UMKA npu
O6HOB/IEHUWN AAHHbIX MOHUTOPUHTA.
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4. CneumanbHble GYHKUNK

CtpyKtypa ESR_DATA BKAtOYaET cAeayroLLyto MHGOPMALLUIO:

n

epemehHan Tun OnucaHue

CTPYKTYpblI
VP BYTE Kog ctaTtyca. U3meHAeTcA TONbKO HA O4MH LKA, NOcae Yero

cbpacbiBaetca B 0.

ADRESS STRING(10) OnucaHne nepemeHHo (yKasbiBaeTcsa B NapameTpax Moayns).
DS DT [aTa v Bpema nusmeHeHuA.
TS TIME OTHOCUTeNIbHOE BpemsaA u3meHeHus (B mc nocne ctapta MJIK).
DATA ARRAY [0..7] OF BYTE | B HyneBom 6anTe cofeprKuUTCa Kog cTaTtyca.

fbStatusMonitor E
ESR_MON_X8 =
(2 s
byVar0 s0 ESR_Flag
byVarl 51
byVar2 :I—SZ
byVar3 :|—53
byVard 154
byVars 55
7 byVart 56
SysRicGelTime  '— |_bwWar7 _—_is7
’W’—‘dummy SysRtcGetTime | — DT_in
BN Mode
aMonitorData I—"’ ESR_Qut
|I'Iapamerph|... |
A Q@
Watch 1
Bripaxenne Mpunoskenne Tun 3HaueHne MoaroToeneHH... Touka TPACCMPOEKK
= @ PLC_PRG.aMonitorData Device.Application ARRAY [0..3] OF Ly mvecK il MOKUTOPIHI
= & aMonitorData[0] ESR_DATA Ly mvecK il MOKUTOPIHI
§ TYP BYTE 0 Ly mvecK il MOKUTOPIHI
@ ADRESS STRING(10) ‘curtan 2' Ly mvecK il MOKUTOPIHI
# DS DATE_AND_TIME DT#2017-1-17-4:55:1 LIMKAMSECKI MORTOP KT
# TS TIME T#1d53m285951ms LIMKAMSECKI MORTOP KT
= @ DATA ARRAY [0.7] OF Ly mvecK il MOKUTOPIHI
@ DATA[0] BYTE 220 Ly mvecK il MOKUTOPIHI
@ DATA[1] BYTE 0 Ly mvecK il MOKUTOPIHI
i DATA[2] BYTE 0 LIMK M4 ECKIAA MOHWTO DMHI

Puc. 4.11. Npumep paboTbl c P65 ESR_MON_X8 Ha s3bike CFC. U3ameHeHMe nepemeHHol byVar2

(‘Curnan 0’)
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4. CneumanbHble GYHKUUM

4.5. OSCAT_VERSION

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabi IN BOOL Bxog, dyHKUMK.
Bbixoabl OSCAT_VERSION DWORD Bepcua 6bubnnotekn/nata penmsa.

—IM

OSCAT_VERSION

DOSCAT_VERSION

Puc. 4.12. BHewHu Bug ¢yHKumMm OSCAT_VERSION Ha a3bike CFC

®yHKuma OSCAT_VERSION BosBpalwaer Bepcuto 6ubamnotekm (B dopmate DWORD) npu

3HayeHuun IN=FALSE u aaTy penvsa gaHHoi Bepcum (B popmate DWORD) npu 3HaueHun IN=TRUE.

(7]

OSCAT_VERSION '—|

FALSE =N OSCAT_VERSION
[2]

OSCAT_VERSION '—

TRUE el OSCAT_VERSION

- 1] 333

(3]
DWORD_TO_DATE'—

(4o

dReleaseDate

Puc. 4.13. Npumep paboTbl ¢ dpyHKumelr OSCAT_VERSION Ha asbike CFC
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4. CneumanbHble GYHKUNK

4.6. STATUS_TO_ESR

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
status BYTE Kog craTyca.
adress STRING(10) | OnucaHue nepeMeHHOMN.
Bxoabl DT _in DT [aTa v Bpema nusmeHeHus.
TS TIME OTHOCUTE/IbHOE BpemsA U3MeHeHUA (B MC
nocne crapta MNJK).
Bbixoabl STATUS_TO_ESR ESR DATA NHdopmaumsa MOHUTOPUHTA.
(3]
STATUS_TO_ESR —
—status STATUS_TO_ESR —
—{adress
—DT_in
—T5

Puc. 4.14. BHewHwuit Bug oyHKumm STATUS_TO_ESR Ha s3bike CFC

®dyHkuma STATUS_TO_ESR cobupaetr asnemeHT cTpyktypbl ESR DATA wu3 oTAenbHbIX
nepemeHHbIX (MX onucaHue npueeaeHo B n. 3.8).

Koabl cratyca 1...99 cootBeTcTBYOT coobuweHmnam o6 owmnbkax, 100...199 — coctosHuam DB,
200...255 — oT1ag04YHbIM COOBLLLEHUAM.

3]
STATUS _TO ESR L~

STATUS_TO_ESR

byStatus

SysRtcGetTime = sName ’= Tress —
/T‘—‘dummy SysRicGetTime DT_in
> TS
TmlEE‘

Watch 1
Boipakerne Mpunoxenne Tun 3HaqeHne MoarotosnenH... Toqka TpaccMpoBKK
= @ PLC_PRG.stESR Device.Application ESR_DATA LMK AM4ECKIIA MO HWTO PUHT
@ TYP BYTE 1 LIMK M4 CHMI MOHKWTO DHKT
@ ADRESS STRING(10) ‘Curtan 55" LMK AM4ECKMIA MOHWTO PUHT
@ D5 DATE_AND_TIME DT#2017-1-17-5:39:... LIMENM4eCK I MOHMTO PHHD
$ TS TIME T#1d1h38m3s415ms LIMKAMSECKMI MORWTOPMHE
= @ DATA ARRAY [0.7] OF... LIMK M4 CHMI MOHKWTO DHKT

@ DATA[0] BYTE 55 LMK AM4ECKMIA MOHWTO PUHT

Puc. 4.15. Npumep paboTbl ¢ dpyHKumeli STATUS_TO_ESR Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.1. ACOSH

5. Matematunuyeckue pyHKLUMU

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl ACOSH REAL | 3HauyeHune runepbonM4eckoro apKKoCcuHyca.
ACOSH
—X ACOSH

Puc. 5.1. BHewHwui Bua dyHKuMmn ACOSH Ha s3bike CFC

cDyHKLI,l/‘IFI ACOSH BO3BpallaeT 3HA4YEHNE rmnepboanYeckoro apKKOCUHYCa, BbIYUCIEHHOE MO

dopmyne

O6nactb onpegenenma: 1 < X < +oo

ACOSH(X) = In(X + VX2 — 1)

[+ —

(0]
ACOSH
ACOSH

1] 206 » |
ACOSH ’

Puc. 5.2. Mpumep paboTtbl ¢ dyHKUMelr ACOSH Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

5. MatemaTtnyeckme pyHKUUN

5.2. ACOTH

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl ACOTH REAL | 3HauyeHue runepbon4eckoro apKKoTaHreHca.
ACOTH
—X ACOTH

Puc. 5.3. BHewHwui Bua oyHKummn ACOTH Ha asbike CFC

®dyHKuMAa ACOTH Bo3BpalLaeT 3HaYeHNe rMnepboanyeckoro apKKOTaHreHca, BbIYMCIEHHOE Mo

dopmyne

1
ACOTH(X) = > In(

O6nactb onpegeneHus: |X| > 1

(0]
ACOTH '—
ACOTH

X+1
X—-1

)

1] 0549 » |
ACOTH ’

| 0.549306154

Puc. 5.4. Mpumep pabotbl ¢ dpyHKUMel ACOTH Ha asbike CFC

50



https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

5. MatemaTtnyeckme pyHKUUN

5.3. AGDF

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl AGDF REAL | 3HauyeHue obpaTHOM dyHKUMKN lyaepmaHa.
AGDF
—X AGDF

Puc. 5.5. BHewHwi Bua, dyHKUMn AGDF Ha a3bike CFC

®dyHKuMAa AGDF Bo3BpallaeT 3HayeHne 06paTHoM dyHKUMK yaepmaHa, BblYUC/IEHHOE Mo

dopmyne

AGDF(X) = In(—

1 + sin(X)

®

TeKkywian peanusaumsa GyHKLUUW rapaHTUPYEeT NpUemaemMyto TOYHOCTb BbIYMCIEHUI TONbKO ANS X,

npuHaanexawmx uHtepsany —m/2 < X < /2.

AGDF

0.5 |—}( AGDF

rAGDF

1] 052 b ]

Puc. 5.6. Mpumep pabotbi ¢ dyHKUMel AGDF Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%93%D1%83%D0%B4%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B0

5. Matematnyeckmne GyHKLUK

5.4. ASINH

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl ASINH REAL | 3HauyeHuMe runepboanM4eckoro apKcuHyca.
ASINH
—X ASINH

Puc. 5.7. BHewHwi Bua dyHKumm ASINH Ha asbike CFC

®yHKuma ASINH Bo3BpallaeT 3HaYeHMe rMnepboanYeckoro apKCMHyca, BblMUCIEHHOE NO

dopmyne

ASINH(X) = In(X + /X2 + 1)

Obnactb onpegenenusa: —oo < X < 400

[2 1

ASINH

ASINH

rASINH

ERETEN N

Puc. 5.8. Mpumep paboTtbl ¢ dyHKuUMel ASINH Ha a3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.5. ATAN2
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Y REAL | K Y.
Bxoab! oopAmHaTa
X REAL | KoopauHata X.
Bbixoabl ATAN REAL | 3HauyeHMe apKTaHreHca gaa otHoweHus Y/X.
ATAN2
—Y ATANZ
—X

Puc. 5.9. BHewHwi Bua oyHKUmMmn ATAN2 Ha a3bike CFC

OyHKumAa ATAN2 BoO3BpallaeT 3HAYEHWEe apPKTAHreHca AAA 3a4aHHbiXx KoopauHat X u Y.
ApPKTaHreHc — 3T0 Yyron Mexay ocbio X U IMHUEN, NpoBeAeHHOoM 13 Havana koopauHart (0,0) B TOUKy C

KoopauHatamu (X,Y). Yron onpegensertca B paguaHax B amanasoHe —m/2 < ATAN2 < /2.

ATAN2

40

Y ATAN2

25

rATAN2

[ 107 »]

Puc. 5.10. Npumep paboTbl ¢ dpyHKumelt ATAN2 Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.6. ATANH
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl ATANH REAL | 3HauyeHuMe runepb0oMYECcKOro apKTaHreHca.

ATANH
—X ATANH

Puc. 5.11. BHewHu Bua ¢yHKLMmM ATANH Ha Aasbike CFC

®yHKumMa ATANH Bo3BpaLlaeT 3HaueHMe rimnepboanYeckoro apKTaHreHca, BbIYMCIEHHOE Mo
dopmyne

1+X
1-X

ATANH(X) = %m( )

Ob6nactb onpegenenmna: —1 <X <1

(0]

ATANH '— -
’—[ | BCECE
X ATANH FATANH

Puc. 5.12. NMpumep paboTbl c dpyHKumelr ATANH Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

5. MatemaTtnyeckme pyHKUUN

5.7. BETA
Tun moayna: yHKLMA NepemeHHasa | Tun OnucaHue
X REAL | A X.
Bxoabl PTyMERT
Y REAL | AprymeHT Y.
Bbixoabl BETA REAL | 3HauyeHue 6eTa-pyHKUMM.
Mcnonb3yemble mogynm GAMMA

(0]
BETA '—
—Ix BETA|—
—y

Puc. 5.13. BHewHuI Bua pyHKLMM BETA Ha a3bike CFC

®yHKuus BETA BO3BpaLLaeT 3HauYeHne 6eTa-oyHKUMK, BbIYUCAEHHOE No dpopmye

r'X)-r()

BETAX,Y) =
XV rxX+vy)’

roe [ — ramma-oyHKLMA

Ob6nactb onpegenenua: X>1, Y> 1

BETA '— . 5
,—[ [ ]
05 X BETA rBETA

= .

Puc. 5.14. Npumep paboTsi c dyHKUMel BETA Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BC%D0%B0-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F

5. MatemaTtnyeckme pyHKUUN

5.8. BINOM
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl N INT | AprymeHT N.
K INT | AprymeHT K.
Bbixoabl BINOM DINT | BuHoMmuanbHbIM KoadpduumeHT 13 N no K.
BINOM

—N
—K

EINOM

Puc. 5.15. BHewHK Bug, pyHKLMM BINOM Ha Asbike CFC

®dyHKUMA BINOM Bo3BpallaeT 3HaYeHne buHoMmanbHoro koadoduumerTa ns N no K,

BblYMCAEHHOE Mo dopmyne

BINOM(N, K) =

N!

K!- (N.— K)!

dyHKUMA BO3BPALLAET KOPPEKTHbIE 3HaYeHUs TonbKko ana N = K > 0.

BINOM

4 N BINOM

diBINOM

% ]

Puc. 5.16. Npumep paboTsi c dpyHKLMelr BINOM Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.9. CAUCHY
Tun moayna: yHKumAa | NMepemeHHasa | Tun OnucaHue
X REAL | AprymeHT.
Bxopabi T REAL | KoadduumeHT casura.
U REAL | KoadpdumumeHT macwtaba.
Bbixoabi CAUCHY REAL | MAoTHOCTb BEPOATHOCTM ANA pacnpeneneHma Kowwu.
(0]
CAUCHY —
—X CAUCHY —
—T
—u

Puc. 5.17. BHewHwuit Bug ¢pyHKumm CAUCHY Ha s3bike CFC

®OyHKumAa CAUCHY Bo3BpalLaeT 3HaYEHME NIOTHOCTU BEPOATHOCTUN ANA pacnpeseneHns Kowu,
BbluMC/IeHHOe no dopmyne

U

————, Uu>o0
U2+(X —T)?

1
CAUCHY(X) = =

(0]
CAUCHY '— o
1 X CAUCHY —— rCAUCHY [ 0727 b ]

; g

Puc. 5.18. Npumep paboTsi ¢ dpyHKUMen CAUCHY Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.10. CAUCHYCD

Tun moayna: yHKumA | NMepemeHHaa | Tun OnucaHue
X REAL | AprymeHT.
Bxopabi T REAL | KoadoduumeHT casura.
U REAL | KoadpodumumeHT macwiTaba.
Bbixoabi CAUCHYCD REAL | ®yHKumA pacnpegeneHns Koww.
(0]
CAUCHYCD '—
—X CAUCHYCD
—T
—U

Puc. 5.19. BHewHwnit Bug ¢yHKLMM CAUCHYCD Ha sa3bike CFC

®yHKuMa CAUCHYCD Bo3BpaluaeT 3HaueHue GyHKUMM pacnpeaeneHma Kowu no popmyne

1 X-T 1
CAUCHYCD(X) = E arctg(T) + E, Uu>0
(o]
CAUCHYCD —| T
2 X CAUCHYCD —— rCAUCHYCD U 0% ]
0 T
2 U

Puc. 5.20. Npumep paboTbl ¢ dpyHKumelr CAUCHYCD Ha a3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.11. CEIL
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | Okpyrnaemoe 3Ha4vyeHue.
Bbixoapl CEIL INT | OKpyraieHHOe 3Ha4eHue.
CEIL
—X CEIL

Puc. 5.21. BHewHK Bug, pyHKumm CEIL Ha a3bike CFC

®yHKuma CEIL okpyrnseT nepemeHHyto Tuna REAL B cTopoHy 6aukaiwero 6onbliero Lenoro

3HaueHua. O6pamume eHUMAHUe, 4YTO GYHKLMA BO3BpaLLaeT 3HayeHue Tvna INT, yTo HaknagbiBaeT
COOTBETCTBYIOLME OrPaHUYEHNA Ha BEIMYMHY BXOLHOM NepemeHHOoM (AnanasoH BO3MOMKHbIX 3HaYEHU

anatmna INT coctasnaet

-32768..32767).

o |

3.14

0
CEIL “— _
CEIL iCEIL1 [::l

(2]

-3.14

CEIL -
CEIL iCEIL2 =T

Puc. 5.22. Npumep paboTbl c dpyHKLMel CEIL Ha a3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.12. CEIL2

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | Okpyrnaemoe 3Ha4vyeHue.
Bbixoapl CEIL2 DINT | OKpyrneHHOe 3Ha4eHue.
CEIL2
—X CEIL2

Puc. 5.23. BHewHKI Bua, pyHKLmMM CEIL2 Ha a3bike CFC

®yHKuma CEIL2 okpyrnseT nepemeHHyto Tuna REAL B cTopoHy 6aumkaliwero 6onbliero uenoro

3HayeHusa. B otamume ot dyHKumm CEIL, gaHHana ¢yHKLMA BOo3BpawaeT 3HayeHue Tuna DINT, uTo

yBE€/IMYUNBAET ANANA30H BO3MOKHbIX 3HAYeHN BXOAHOI‘;I HEPEMEHHOVI.

(0]
CEIL2 '— _
———{1 | =m0 ]
3300022 X CEIL2 diCEIL1
(2]
CEIL2 “ G505
-33000.22 X CEIL2 diCEIL2

Puc. 5.24. Npumep paboTbl c dpyHKUMel CEIL2 Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.13. CMP
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL | 1-a cpaBHMBaemasa BeanYUHA.
Bxoabl Y REAL | 2-a cpaBHMBaemasa BeanYUHaA.
N INT | Kon-Bo cpaBHMBaeMbIX 3HAKOB.
Bbixoapbl CMP BOOL | Pe3ynbTat cpaBHEHMUA.
o)
CMP '—
—X CMP—
—Y
—IN

Puc. 5.25. BHewHwui Bug ¢pyHKumMmn CMP Ha a3bike CFC

®yHKunAa CMP cpaBHMBaeT 3HadeHuA X 1 Y Tuna REAL u Bo3spawaet TRUE, ecam mnx nepsbie N
CMMBOJIOB COBMNaAatoT. B npoTnuBHom cnyyae ¢dyHKumA Bo3spataet FALSE.

Heobxogumo otmetutb, uto TMn REAL obecneymBaeT OTHOCUTE/NIbHYHO TOYHOCTb B 7-8

AEeCATUYHDbIX LI,Md)p nocsie 3anaTon B 3a4aHHOM AMana3oHe, NO3TOMY HeNb3A rAapPaHTUPOBATb KOPPEKTHYIO

paboty pyHKunmM B 100% cnyyaes.

(o)
CMP '—
1.23456 X CMP p— xCMP1 [:m
1.23457 Y
| 5 /N
2)
e
1.23456 X CMP xCMP2
1.23457 Y
6 N

Puc. 5.26. Npumep paboTbl ¢ dpyHKumMelh CMP Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.14. COSH

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl COSH REAL | 3HauyeHue runepbonM4eckoro KocuHyca.
[0 ]
COSH '—
—X COSH —

Puc. 5.27. BHewHui Bua pyHKLMmM COSH Ha Asbike CFC

®yHKums COSH Bo3BpaLLaeT 3HaYeHMe rMnepboMYeckoro KOCUHYCa, BbIYUCAEHHOE No popmyie

COSH(X) =

Obnactb onpegenenus: —oo < X < 400

(0]
COSH '—
X COSH

eX +eX
2

cosn 276 ]

Puc. 5.28. Npumep paboTbl c dpyHKLMel COSH Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.15. COTH
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl COTH REAL | 3HauyeHMe runepboanNYecKoro KOTaHreHca.

COTH
—X COTH

Puc. 5.29. BHewHuI B ¢yHKLMM COTH Ha a3bike CFC

®yHKuma COTH Bo3BpaLLaeT 3Ha4YeHWe runepboMyeckoro KOTaHreHca, BbIMMCIEHHOE Mo
dopmyne

eX +1
e2X — 1

COTH(X) =

O6nactb onpegenenusa: X # 0

(0]

COTH — _
x COTH rCOTH

Puc. 5.30. Npumep paboTsi c dpyHKLMel COTH Ha sa3bike CFC

[ 104 b ]
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5. MatemaTtnyeckme pyHKUUN

5.16. D_TRUNC

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | Okpyrnaemoe 3Ha4vyeHue.
Bbixoabl D_TRUNC DINT | OkpyrneHHoe 3HayeHue.
D_TRUNC
—X D_TRUNC

Puc. 5.31. BHewHwuit Bug ¢pyHKumm D_TRUNC Ha asbike CFC

®yHKuma D_TRUNC Bo3BpallaeT Luenyto 4acTb nepemeHHoi Tuna REAL (o6pamume eHumaHue,
4TO peyb UAET He 06 OKpYrIeHUn 40 BAMKalWero Leso4YmMcneHHoro sHavenus). dyHkuma TRUNC() us
ctaHgapTa M3K 61131-3 nogaeprkmsaeT Tun DINT He Bo Bcex cpefax nporpammupoBaHus; 6onee Toro,
Oarke npeobpasosaHne REAL_TO_DINT Ha pasHbIX cUCTEMAX MOXKET NPUBOAUTbL K PasHOMY pe3ynbTaTty.
®dyHKuma D_TRUNC aHanusupyeT paboTy npeobpasoBaHns U BO3BPALLLAET KOPPEKTHOE 3HAYEHME.

0
D_TRUNC on
14 X D_TRUNC diD_TRUNC1 Ul 1]

2
D_TRUNC G

16 X D_TRUNC diD_TRUNC2

Puc. 5.32. NMpumep paboTbl c dpyHKumelt D_TRUNC Ha si3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.17. DEC1
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoap! X INT | JekpemeHTupyemoe 3HavyeHue 1.
N INT | JekpemeHTupyemoe 3HavyeHue 2.
Bbixoabl DEC1 INT | Pe3ynbTart AeKpemeHTa.
DEC1
—X DEC1
—iN

Puc. 5.33. BHewHuI Bua pyHKLMM DEC1 Ha Asbike CFC

®yHKuMa DEC1 geKkpemeHTUpYeT 3HauyeHne nepemeHHon X. Ecamn X = 0, To dyHKLMA BO3BpaLLaeT
AeKpeMeHTUPOBaHHOE 3Ha4YeHne nepemeHHoWM N.

DEC1

DEC1 IDECA1 ::[:::]

Puc. 5.34. Npumep paboTsi c dpyHKLMel DECI Ha asbike CFC

Mpu paboTe cornacHo puc. 5.34 dyHKLMA LMKAMYECKM BO3BPALLAET nocienoBaTenbHocTs 2,1,0.
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5. MatemaTtnyeckme pyHKUUN

5.18. DEG
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl rad REAL | 3HayeHue yrna B pagmaHax.
Bbixoabl DEG REAL | 3HayeHue yrna B rpagycax.
[0 ]
DEG '—
—rad DEG|—

Puc. 5.35. BHewHut Bua ¢yHKLMM DEG Ha Aa3bike CFC

®yHKuus DEG npeobpasyeT 3Ha4YeHuWe yria M3 paguaH B rpagycel. Ecin BxogHas nepemeHHas

rad npesblllaeT 21, TO U3 Hee 6y,CI,ET BbIYNTATbCA NO T A0 TEX MNOP, NOKA €€ 3HaAYEHUNE HE OKAXEeTCA B

nutepsane 0 < rad < 2m.

_ [ 314 b |
| Globale Variablen MATH.PI ' k

(0]
DEG — .
- = €

Puc. 5.36. NMpumep paboTbl c dyHKUMel DEG Ha si3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.19. DIFFER

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
inl REAL | CpaBHMBaemoe 3HayeHue 1.
Bxoabl in2 REAL | CpaBHMBaemoe 3Ha4vyeHue 2.
X REAL | JonycTMmas pasHOCTb 3HAYEHUN.
Bbixoabi DIFFER TRUE | ®nar cpasHeHuUA.
DIFFER -
—in1 DIFFER
—in2
—K

Puc. 5.37. BHewHu Bug, pyHKLmm DIFFER Ha A3bike CFC

®yHKunAa  DIFFER Bo3BpawaeT 3HavyeHne TRUE, ecnn 3HavyeHusa nepemeHHbIx inl u in2
OT/INYAIOTCA Ha BENNYMHY, npeBbiwatowyto X. B npotuBHom ciyyae ¢yHKuUmMA Bo3spawaeT FALSE.

(0]
DIFFER — 1
10 in DIFFER =i  xDIFFER1 Em
12 in2
2| X
[2]
DIFFER '—] .
10 in1 DIFFER | xDIFFER2 Cm
13 in2
| 2 —K

Puc. 5.38. Npumep paboTsi c dpyHKUMel DIFFER Ha sa3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.20. ERF
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl ERF REAL | ®yHKLMA OWINMOOK.
Mcnonb3yemble mogynum SGN

=
u

ERF
—X ERF

Puc. 5.39. BHewHK Bug, pyHKumm ERF Ha a3bike CFC

®yHKums ERF BO3BpalwjaeT 3HaveHWe OYHKUMKM ownbOK AN aprymeHTa X, BblYMCIEHHOE Mo
dopmyne

, %+ax2 8
ERF(X) = + [1—exp| —x2- 1 —— -
@ =% 1-exp| x* s | rAea=q

3—T
m—4

OTHocMTEeNbHAnA oWwKnbKa BbluMCcneHUA He npeBbiwaeTt 0.00013.

ERF — N

[ 0.05637164 |

Puc. 5.40. Npumep paboTbl c dpyHKLMel ERF Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.21. ERFC
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl ERFC REAL | JonoaHutenbHas GyHKUMA OWNOOK.
Ucnonb3yemble moayam ERF

ERFC
—X ERFC

Puc. 5.41. BHewHu Bua, ¢yHKLmM ERFC Ha Aa3bike CFC

®yHKuMa ERFC Bo3BpalaeT 3HaYeHMe AONOJHUTENbHOM GYHKUMM OWKbBOK s aprymeHTa X,
BblYMCAEHHOE No dopmyne

ERFC(X) = 1 — ERF(X)

(0]

ERFC '—
1
0.05 X ERFC ——] EWC[ '
| 09436284

Puc. 5.42. Npumep paboTbl c dpyHKumelt ERFC Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.22. EVEN

Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl in DINT | AHanusmnpyemoe 3HauyeHue.
Bbixoabl EVEN BOOL | ®nar yeTHOCTH.
e
EVEN '—
—in EVEN —

Puc. 5.43. BHewHui Bua, ¢yHKLmMm EVEN Ha a3bike CFC

®yHKuma EVEN Bosspawaet TRUE, ecm 3HaueHne nepemMeHHoM in aBafeTcA YeTHbim, u FALSE —

€C/IM1 HEeYETHbIM.

(o]

EVEN

I‘_"
EVEN

EVEN

[2]
12

EVEN

xEVEN1

XEVENZ2 FALSE

Puc. 5.44. Npumep paboTbl c dpyHKLMel EVEN Ha a3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.23. EXP10

Tun moayna: yHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl X REAL | MNokasaTenb cteneHu.
Bbixoabl EXP10 REAL | Moka3saTenbHas GpyHKUMA.
EXP10
—X EXP10

Puc. 5.45. BHewHu Bug, pyHKumm EXP10 Ha a3bike CFC

®yHKuma EXP10 Bo3BpallaeT 3HayeHWe NokasaTesibHOW GYHKUMKM C OCHOoBaHWem cTeneHun 10,

BblYMCAEHHOE Mo dopmyne

EXP10(X) = 10%

EXP10 — _
[ TE-03 » |
3 |—x EXP10|— HFT0 .

Puc. 5.46. Npumep paboTsi c dpyHKLMel EXPL0 Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.24. EXPN
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxobi X REAL | OcHoBaHue cTeneHmu.
A N INT | NokasaTenb cTeneHw.
Bbixoabl EXPN REAL | MNokasaTenbHaa GyHKLMA.
EXPN
—X EXPN
—N

Puc. 5.47. BHewHui Bua ¢yHKLmm EXPN Ha a3bike CFC

®dyHkuma EXPN Bo3BpallaeT 3HayeHWe MOoKa3aTeNbHOW GYHKUMW C  LEeNOYMCAEHHbIM

OCHOBaHMem CcteneHun, sblvyncaeHHoe no d)opN\yne
EXPN(X) = XN

®yHKuMa EXPN paspaboTtaHa cneumansHo ana MNJIK 6e3 FPU (matemaTmnyeckoro conpoueccopa)
N BblNoHAETCA NpubansuTenbHo B 30 pas bbicTpee ¢dyHKumn EXPT, onpegeneHHoi ctaHgaptom MK
61131-3.

(o]

EXPN '— _
[ 004 |
5 X EXPN rEXPN

Puc. 5.48. Npumep paboTbl c dpyHKLMel EXPN Ha a3bike CFC

72



https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/IEC_61131-3
https://ru.wikipedia.org/wiki/IEC_61131-3

5. MatemaTtnyeckme pyHKUUN

5.25. FACT
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X INT | Aprymenr.
Bbixoabl FACT DINT | 3HauyeHue dakTopmana.
FACT
—X FACT

Puc. 5.49. BHewHuI Bua ¢yHKLMM FACT Ha Aa3bike CFC

®dyHKuma FACT Bo3BpalliaeT 3HauyeHWe daktopuana X. PyHKLMA BO3BPALLAET KOPPEKTHbIE
3HaueHua npu X, npuHagnexawem uHtepany 0 < X < 12. Bo Bcex OCTafbHbIX CAydaax QyHKUMA

Bo3BpaLlLaeT -1.

(o]

FACT

[
. ] .
(5 K FACT - dFac

2]
FACT “—
———{3] 7]
15 X FACT diFact?

Puc. 5.50. Mpumep p

aboTbl ¢ pyHKumelt FACT Ha sa3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB

5. MatemaTtnyeckme pyHKUUN

5.26. FIB

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X INT | Homep sanemeHTa nocnenoBaTeibHOCTH.
Bbixoapl FIB DINT | 3Ha4yeHMe anemeHTa NOCNen0BaTeIbHOCTH.
0
FIB
—X FIB

Puc. 5.51. BHewHK Bua, pyHKumm FIB Ha a3bike CFC

®yHKuMA FIB Bo3BpaLaeT 3HavyeHne X-ro afiemeHTa nocsefoBatebHocTn PnboHayum. OyHKUmMA

BO3BpalllaeT KOPpPeKTHble 3HauyeHus npu X, npuHagnexawemy wuHTepBany 0 < X < 46. Bo Bcex

OCTas/IbHbIX cyyasx GyHKLMA Bo3BpaLaeT -1.

BRI

————13[ 1 ]
diFlB2

Puc. 5.52. Npumep paboTsi c dpyHKLMel FIB Ha a3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B0_%D0%A4%D0%B8%D0%B1%D0%BE%D0%BD%D0%B0%D1%87%D1%87%D0%B8

5. MatemaTtnyeckme pyHKUUN

5.27. FLOOR

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | Okpyrnaemoe 3Ha4vyeHue.
Bbixoapl FLOOR INT | OKpyraieHHOe 3Ha4eHue.
FLOOR
—X FLOOR

Puc. 5.53. BHewHKI Bua, pyHKLMM FLOOR Ha a3bike CFC

®yHKuma FLOOR okpyrnset nepemeHHyto Tuna REAL B cTopoHy 6aunkaiwero meHbLUIero Leaoro

3HaueHua. O6pamume eHUMAHUe, 4YTO GYHKLMA BO3BpaLLaeT 3HayYeHue Tvna INT, yTo HaknagbiBaeT

COOTBETCTBYHOLLME OrpaHUYEHMA HA BEIMYMHY BXOLHON NepeMeHHOM (anana3oH BO3MOXKHbIX 3HaYeHUI
ana tvina INT coctasnset -32768..32767).

3.14

T -

(o

FLOOR
FLOOR|—— iFLOORI

o
L —
1
[

i

=

FLOOR
FLOOR—— iFLOOR2

2]

(3]
2

i

Puc. 5.54. Npumep paboTbl ¢ dpyHKumMelr FLOOR Ha si3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.28. FLOOR2

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | Okpyrnaemoe 3Ha4vyeHue.
Bbixoapl FLOOR2 DINT | OKpyrneHHOe 3Ha4eHue.
FLOOR2
—X FLOOR2

Puc. 5.55. BHewHK Bug, pyHKLMmM FLOOR2 Ha A3bike CFC

®yHKuma FLOOR2 okpyrnsaetr nepemeHHyto Tvna REAL B cTOpoHy 6aunkaliwero meHbluero

Lenoro 3HayeHus. B otimumne ot dyHKumMmn FLOOR, aaHHan ¢pyHKUMs BO3BpalLaeT 3HayeHne Tuna DINT,

4YTO yBE€/IMYUBAET ANAMNA30H BO3MOKHbIX 3HaYeHul BXO,CI,HOﬁ I'IEDEMEHHOVL

(0]

FLOOR2 — T

33000.22 —X FLOOR2—— diFLOOR1 —
(2]

FLOOR2 '— )

-33000.22 —X FLOOR2—— diFLOOR2 —|

[ 33001 ]

Puc. 5.56. NMpumep paboTbl c dpyHKumelr FLOOR2 Ha asbike CFC




5. MatemaTtnyeckme pyHKUUN

5.29. FRACT

Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoapbl X REAL | 3HauyeHMe ¢ NaaBatoLLEN TOYKOM.
Bbixoabl FRACT REAL | ipobHan YacTb 3Ha4YeHwus.
Mcnonb3yemble mogynum D TRUNC
FRACT
—X FRACT

Puc. 5.57. BHewHuit Bua ¢yHKLmm FRACT Ha Asbike CFC

®yHKuMa FRACT Bo3sBpallaeT ApoOHY YacTb 3HAYeHWUs C NJaBalolen Touykon. Heobxoammo
oTMeTuTb, Yto TMN REAL obecneumBaeT OTHOCUTENbHYHO TOYHOCTb B 7-8 AECATUYHbLIX unbp nocne
3anAToN B 3343aHHOM AMAanNa3oHe, MOSTOMY He/lb3A rapaHTMPOBATb KOPPEKTHYIO paboTy dyHKLumMM B 100%

C/Qiy4yaes.

123456 |—X

o]
FRACT — _
[ 0456 » |
FRACT |——] rFHACT[ 4

0.456001282

Puc. 5.58. NMpumep paboTbl c dpyHKumelt FRACT Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.30. GAMMA
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl GAMMA REAL | 3HayeHne ramma-pyHKLUMK.

GAMMA
—X GAMMA

Puc. 5.59. BHewHKI Bua ¢yHKLMM GAMMA Ha sa3bike CFC

DyHKUMA GAMMA BO3BpallaeT  3Ha4yeHue ramma-byHKLUMU, BblYMC/IEHHOE no

annpokcmmmpyollei dopmyne lepro Hemeca:

X+
12X

D | =

2T
GAMMAX) = Y.
10X

Ob6nactb onpegenenusa: X > 0

DYHKUMSA MOKET UCMO/Ib30BaTLCA A1 MPUBAUKEHHOTO BblUMCIEHUS GAKTOPMANOB YMCES, YTO
6yAeT NofesHbIM B TEX C/Iy4anX, KOrga He MOXKET 6bITb Mcnosib3oBaHa GyHKUMA FACT. CnesyeT NOMHWUT,
yTo ramma-PyHKLMA BO3BpaLLaeT He dakTopman X, a dakTopman ero LeKpemeHTa.

Mo |
GAMMA '—

15 | 1 [B72E-10 » ]
15 X GAMMA, rGAMMA, ’
8.717831E+10

Puc. 5.60. NMpumep paboTbl c dyHKuMelt GAMMA Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BC%D0%B0-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F
https://en.wikipedia.org/wiki/Stirling%27s_approximation#Versions_suitable_for_calculators

5. MatemaTtnyeckme pyHKUUN

5.31. GAUSS

Tun moayna: yHKumAa | NMepemeHHasa | Tun OnucaHue
X REAL | AprymeHT.
Bxoabl U REAL | KoadduumeHT casura.
Sl REAL | KoadpodumumeHT macwiTaba.
Bbixoapbl GAUSS REAL | MnoTHOCTb BEPOATHOCTU ANA pacnpeaeneHus aycca.
(0]
GAUSS '—
—X GAUSS —
—Uu
— sl

Puc. 5.61. BHewHut Bua ¢yHKLMM GAUSS Ha s3bike CFC

OyHKumAa GAUSS BO3BpalLaeT 3HAYEHWE MJIOTHOCTM BEPOATHOCTM ANA pacnpepeneHma laycca
(HopmanbHoro pacnpegeneHus), BbluncaeHHoe no popmyne

GAUSS(X) = — T 0
= . 20 , >
oV2T ¢ °
(o]
GAUSS — .
[ 0359 »]
0 X GAUSS rGAUSS
0 U | 0.3989423 i
1 Sl

Puc. 5.62. Npumep paboTbl c dpyHKLMel GAUSS Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

5. MatemaTtnyeckme pyHKUUN

5.32. GAUSSCD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL | AprymeHrT.
Bxoabl U REAL | MapameTp casura.
S| REAL | MNapameTp macwTtaba.
Bbixoapbl GAUUSCD REAL | ®yHKuUMA pacnpeaenenma laycca.
Mcnonb3yemble mogynum ERF

—X
—Uu
— Sl

GAUSSCD —

D

GAUSSCD [—

Puc. 5.63. BHewHwuit Bua ¢pyHKuMmM GAUSSCD Ha s3bike CFC

dyHKumMa GAUSSCD Bo3BpallaeT 3HayeHne dyHKUMM pacnpeaeneHuns Faycca (HopmanbHoro
pacnpegeneHus), BblYUCNEHHOE No dopmyne

(0]

GAUSSCD —

0 X GAUSSCD
0 U
1 S|

1 X—u
GAUSSCD(X) = > [1 + ERF( )], Uu>0

o2

) .
———  rGAUSSCD —

Puc. 5.64. Npumep paboTsi c dyHKLMel GAUSSCD Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

5. MatemaTtnyeckme pyHKUUN

5.33. GCD
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxob A DINT | 1-oe 3HayeHwue.
A B DINT | 2-0e 3HaueHMe.
Bbixoabl GCD INT | Hanbonbwunii o6wmn penntens gns A n B.
0
GCD
A GCD
B

Puc. 5.65. BHewHKI Bua, dyHKLMM GCD Ha A3bike CFC

®yHKUMA GCD Bo3BpaLLaeT 3HaYeHMe Hambobluero obuiero geantens ana umcen A m B.

(0]

GCD ‘— -

105 B

Puc. 5.66. Mpumep paboTsi c dpyHKLMel GCD Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B8%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B9_%D0%BE%D0%B1%D1%89%D0%B8%D0%B9_%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C

5. MatemaTtnyeckme pyHKUUN

5.34. GDF

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl GDF REAL | 3HauyeHue ¢yHKLMK ['yaepmaHa.
0
GDF
—X GDF

Puc. 5.67. BHewHui Bua, dyHKLMM GDF Ha a3bike CFC

®yHKUMA GDF Bo3BpaluaeT 3HayeHne dyHKLMK [yaepmaHa, BblYMcieHHoe nNo dopmyne

GDF(X) =2 atan(ex) —;

O6nactb onpegenenma: —oo < X < +oo

5 —Ix

(0]

GDF

I\_‘
GDF

et % ]

A L —_—
1.55732048 |

Puc. 5.68. Mpumep paboTsi c dpyHKLMel GDF Ha sa3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%93%D1%83%D0%B4%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B0

5. MatemaTtnyeckme pyHKUUN

5.35. GOLD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl GOLD REAL | 3HauyeHune GyHKLMM.
GOLD
—X GOLD

Puc. 5.69. BHewHKI B1A, dyHKLMM GOLD Ha a3bike CFC

®PyHKUMA GOLD Bo3BpaLLaeT 3HaYeHMe, Bbl4MCAeHHOe No dopmye

GOLD(X) =

X+ VX2 +4

2

Mpu X=1 ¢pyHKLMA BO3BPALLAET 3HAYEHWE 30/10TOr0 CeYEHUS.

0]
GOLD '—

1] 162 »]
rGOLD d

| 1618034 |

Puc. 5.70. Npumep paboTbl ¢ dyHKumMelt GOLD Ha si3bike CFC
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https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B5_%D1%81%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

5. MatemaTtnyeckme pyHKUUN

5.36. HYPOT
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxobi X REAL | AnunHa KaTeTa X.
A Y REAL | AnHa kaTeta Y.
Bbixoabl HYPOT REAL | AanHa runoTeHysbl.
HYPOT
—X HYPOT

—Y

Puc. 5.71. BHewHu Bug, pyHKumMm HYPOT Ha Asbike CFC

®yHKuus HYPOT BoO3BpallaeT 3HauyeHWe AJIMHbI TMMNOTEHY3bl MPSAMOYTrO/IbHOIO TPEeyrobHMUKa,

BbluMC/ieHHoe no Teopeme MNudaropa.

HYPOT = vX? + Y2

HYPOT — _
’—ll—I
3 X HYPOT rHYPOT

Puc. 5.72. Npumep paboTsi c dpyHKLMel HYPOT Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9F%D0%B8%D1%84%D0%B0%D0%B3%D0%BE%D1%80%D0%B0

5. MatemaTtnyeckme pyHKUUN

5.37.INC

Tun moayna: yHKLMA NepemeHHasa | Tun OnucaHue
X INT | BxogHoe 3HayeHue.
Bxoabl D INT | Npubasnsemoe 3Ha4YEHME.
M INT | MaKcumanbHOe BO3Bpalllaemoe 3HaYeHume.
Bbixoapbl INC INT | Bo3Bpawaemoe 3HauyeHue.
[0 |
INC —
—X INC —
—D
—{M

Puc. 5.73. BHewHuit Bug ¢yHKLmMM INC Ha asbike CFC

®yHKumA INC cknagbiBaeT 3HavyeHunsa X u D, n npoBepaeT pe3ynbtaTt. ECim pesynbTaT cnoxeHua

npesbiwaer M, To ¢yHKuma BosBpawaeT 0. Eciv pesynbTaT cloXeHWua oTpuuaTeneH, To QyHKLMS

Bo3BpawaeT M. Bo Bcex ocTanbHbIX cayyasx GyHKLMA Bo3Bpawaet cymmy X u D. dyHKums moxKeT 6bITb
nosesHol npu pabote ¢ maccMBamum 1 6ydbepamu, a TakxKe abCONOTHbIMU SHKOAEPAMM.

0]
INC
1
2 X INC IINC1 :I
4 D
7 I
2]
INC
3
2 X INC iINC2 :l
3] D
7 I
8
INC —[:
b
-2 X INC iINC3 :l
1 D
7 M

Puc. 5.74. Npumep paboTbi ¢ dyHKLMel INC Ha asbike CFC
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http://megasensor.com/products/princip-raboty-absolyutnogo-enkodera/

5. MatemaTtnyeckme pyHKUUN

5.38.INC1
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X INT | MHKpemeHTUpyemoe 3HayeHune 1.
Bxoabl
N INT | MHKpemeHTuMpyemoe 3HayeHune 2.
Bbixoabl INC1 INT | Pe3ynbTaT MHpemeHTa.
INC1
X INC1
N

Puc. 5.75. BHewHui Bug, pyHKLmMM INC1 Ha a3bike CFC

®dyHKuMA INC1 MHKpemeHTMpyeT 3HayeHue nepemeHHon X go N-1, nocne 4yero Ha BbIXOA
noaaetcs 0, U NPOAOKAETCA LIUKANYECKUA MHKPEMEHT.

INC1

>

INC1 ]

Puc. 5.76. Npumep paboTbl c dpyHKUMel INC1 Ha a3bike CFC

Mpu pabote cornacHo puc. 5.76 OYHKUMA LMKAMYECKM BO3BPALLAET MOC/ie[0BaTe/lbHOCTb

0,1,2,3.
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5. MatemaTtnyeckme pyHKUUN

5.39.INC2

Tun moayna: pyHKUUA MepemeHHaa | Tun OnucaHue
X INT | BxogHoe 3HayeHue.
D INT | Npubasnsemoe 3Ha4YEHME.
Bxoabl "
L INT | HuxHum npegen.
U INT | BepxHuit npegen.
Bbixoapl INC2 INT | Bo3Bpawaemoe 3HaueHue.
(0]
INC2 '—
—X INC2 —
—D
—L
—U

Puc. 5.77. BHewHuit Bug ¢yHKumm INC2 Ha asbike CFC

®OyHKumA INC2 cknagbiBaeT 3Ha4YeHUA X n D, n nposepaeT pe3ynbTat. ECiv pe3ynbTaTt cnoxeHums

npesbiwaer U, To ¢yHKuMA Bo3BpawaeT L. Ecan pesynbTaT cnoxeHus meHbwe L, To ¢yHKuUmA

Bo3BpawaeT U. Bo Bcex ocTasbHbIX Clyyasx ¢yHKUMA BosBpawaetr cymmy X u D. ®yHKuma moxker

OKa3aTbCs Nosie3Hom npu paﬁoTe C maccnmBamum v 6yd>epaMM, a TaKKe abCcoNOTHbIMM SHKOAEPAMMU.

o]
INC2 _
2 X INC2 iINCT [ 6]
4 D
3 L
7 U
2]
INC2
2 X INC2 iNCo o]
6 D
3 L
7 U
(4]
INC2
5
2 X INC2 iINC3 [ 1]
4 D
iy L
1 U

Puc. 5.78. Npumep paboTbl c dpyHKUMel INC2 Ha a3bike CFC
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http://megasensor.com/products/princip-raboty-absolyutnogo-enkodera/

5. Matematnyeckmne dyHKUNN

5.40. INV
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl X INT | AprymeHr.
Bbixoabl INV REAL | O6paTHoe yucno.

INV
—X INV

Puc. 5.79. BHewHu Bug, pyHKumMmM INV Ha asbike CFC

®yHKuma INV Bo3spawaet obpaTHoe uncno ana X.

1
INV(X) =
NV =5

(o]
INV — T

Puc. 5.80. Npumep paboTbl c dpyHKLMel INV Ha a3bike CFC
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE

5. MatemaTtnyeckme pyHKUUN

5.41. LAMBERT_W

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl LAMBERT_W REAL | 3HauyeHne W-dyHKummM Jlambepra.
LAMBERT_W:
— X LAMBERT W

Puc. 5.81. BHewHwnit Bug dyHKkumMmn LAMBERT_W Ha a3bike CFC

®dyHKuMa LAMBERT_W BosBpaluaeT 3HaYeHne W-obyHKumm JlambepTa, BblMMCAEHHOE MO

annpoKcUMaLMoHHOM dopmyne

0.665 - (14 0.0195-In(X+ 1)) - In(X+ 1) + 0.04, 0 <X < 500

1
In(X — 4) — (1 _ W) n(n(X), X > 500

LAMBERT_W(X) =

OTHOCUTE/IbHAs TOYHOCTb BbIYUCNEHMSA MO AaHHOW popmyne npesbiwaeT 10%.

(0]
LAMBERT W: ] I
[ 105 »]
[ 3 |—x LAMBERT W —— rLAMBERT_W ' b

[ 1.04990888 |

Puc. 5.82. NMpumep paboTbl c dpyHKumelr LAMBERT_W Ha si3bike CFC

89



https://ru.wikipedia.org/wiki/W-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%9B%D0%B0%D0%BC%D0%B1%D0%B5%D1%80%D1%82%D0%B0

5. MatemaTtnyeckme pyHKUUN

5.42. LANGEVIN

Tun moayna: yHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl LANGEVIN REAL | 3HauyeHue yHKLMM J1aHKeBEHa.
Mcnonb3yemble mogynum COTH
LANGEVIN
—iX LANGEVIN

Puc. 5.83. BHewHK Bug, pyHKLmMmM LANGEVIN Ha asbike CFC

®yHKuMa LANGEVIN Bo3BpaLLaeT 3HadyeHne dyHKLUMM J1aHKeBEHA, BblMMCAEHHOE No popmye

1
LANGEVIN(X) = COTH(X) — X

0|
LANGEVIN '—

£l
[ 5 X LANGEVIN ———  rLANGEVIN :

Puc. 5.84. Npumep paboTsi c dpyHKLMel LANGEVIN Ha asbike CFC
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https://en.wikipedia.org/wiki/Brillouin_and_Langevin_functions

5. MatemaTtnyeckme pyHKUUN

5.43. MAX3
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
inl REAL | CpaBHMBaemoe 3HayeHue 1.
Bxoabl in2 REAL | CpaBHMBaemoe 3HayeHue 2.
in3 REAL | CpaBHMBaemoe 3Ha4yeHue 3.
Bbixoabl MAX3 REAL | Hanbonbliee 13 cpaBHUBAEMbIX 3HAYEHUA.
(0]
MAX3 '—
—in1 MAXSE -
—in2
—in3

Puc. 5.85. BHewHwnit Bug dpyHKkumMmn MAX3 Ha s3bike CFC

®dyHKuMa MAX3 Bo3BpallaeT Haubosnbllee M3 TpPex CpaBHMBaeMblX 3HayeHui. CorniacHo
ctaHgapty M3K 61131-3 onepatop MAX() goneH MmeTb HacTpavMBaemoe YMC/IO BXOA4O0B, HO B
HEKOTOPbIX cpeaax pas3paboTKM UX YMCAO OrpaHUYEHO ABYMA — MO 3TOW nNpuymHe B 6Gubanoteky OSCAT

BKAtoYeHa dyHKuma MAX3.

(o]

p inl

0.5 inZ
1 in3

MAX3

L=

e 7]
MAX3 MAX3

r

Puc. 5.86. NMpumep paboTbl ¢ dyHKumMelr MAX3 Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.44. MID3
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
inl REAL | CpaBHMBaemoe 3HayeHue 1.
Bxoabl in2 REAL | CpaBHMBaemoe 3HayeHue 2.
in3 REAL | CpaBHMBaemoe 3Ha4yeHue 3.
Bbixoabi MID3 REAL | CpeaHee 13 cpaBHMBAEMbIX 3HAYEHWUA.
(0]
MID3  —
—inl MID3 —
—inZ
—in3

Puc. 5.87. BHewHwuit Bug ¢pyHKummn MID3 Ha a3bike CFC

®yHKums MID3 Bo3BpaLLaeT cpesHee (HO He ycpedHeHHoe) U3 TPex CPaBHMBAEMbIX 3HaYEHUN.

—

ind

2

0.5 in
1 in3

MID3

12

MID3 rMID3

Puc. 5.88. Mpumep paboTbl c dyHKuMelt MID3 Ha s3bike CFC
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5. MatemaTtnyeckme GpyHKUUN

5.45. MIN3
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
inl REAL | CpaBHMBaemoe 3HayeHue 1.
Bxoabl in2 REAL | CpaBHMBaemoe 3HayeHue 2.
in3 REAL | CpaBHMBaemoe 3Ha4yeHue 3.
Bbixoabi MIN3 REAL | HaMmeHbluee 13 cpaBHMBAEMbIX 3HAYEHUIA.
(o]
MIN3
—in1 MIN3—
—in2
—in3

Puc. 5.89. BHewHuit Bug ¢yHKLuMmM MIN3 Ha asbike CFC

®dyHKuMAa MIN3 BO3BpalaeT HaMMeHblluee W3 Tpex CpaBHWBaeMbiX 3HayeHwui. CornacHo
cTaHgapty M3K 61131-3 onepatop MIN() aonkeH MmeTb HacTpaMBaeMoOe YMCIO BXOA0B, HO B
HEKOTOpbIX cpefax pa3paboTKM MX YMCNO OFpaHUYEHO ABYMA — MO 3TOW NpUYMHE B BMBAMOTEKY

BKAtoYeHa ¢dyHKumsa MIN3.

(0]

MIN3Z -
2 inT MIN3 w[::
05 in2

Puc. 5.90. Npumep paboTbi c dpyHKLMeln MIN3 Ha a3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.46. MODR

Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxob IN REAL | Jennmoe.
A DIVI REAL | Jenutens.
Bbixoapbl MODR REAL | OcraToK.
Mcnonb3yemble mogynum FLOOR2
MODR
—IN MODR
— DIVl

Puc. 5.91. BHewHuit Bua ¢oyHKLMM MODR Ha Asbike CFC

®yHKunAa MODR Bo3BpalLaeT OCTaToOK OT AesieHnA 3HadeHuA IN Ha 3HavyeHue DIVI. B otanume ot
CTaHgapTHoro onepaTopa MOD(), B KauecTBe apryMeHTOB MCNOb3YyoTCA NepemeHHble Tuna REAL. Mpwu

DIVI=0 ¢yHKuMA BO3BpaLaeT 0.

525

(o]

IN

25

DIVI

MODR

2
MODR

4‘ rMODR :

Puc. 5.92. Npumep paboTbl c pyHKLMelr MODR Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.47. MUL_ADD
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
X REAL | BxogHoe 3HayeHue.
Bxopabi K REAL | KoadduumeHT macwtabuposaHus.
0] REAL | Casur.
Bbixoabi MUL_ADD REAL | OTmacwtabrpoBaHHOE 3HaYeHMe.
(0]
MUL ADD '—
—X MUL_ADD —
—K
—0

Puc. 5.93. BHewHwuit Bug ¢pyHKLuMmn MUL_ADD Ha s3bike CFC

®yHKuMa MUL_ADD Bo3BpallaeT 3HaYeHne aMHelHon dyHKuMM ¢ KoadduumeHtom K 1 casurom

O pna aprymenTa X.

MUL_ADD =K-X+0

(0]
MUL_ADD '— o
5 X MUL_ADD —— rMUL ADD '
2 K
3 0

Puc. 5.94. Npumep paboTbi c dpyHKuMelt MUL_ADD Ha sa3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.48. NEGX

Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl NEGX REAL | 3HayeHMe aprymeHTa ¢ NPOTMBOMONOKHbIM 3HAKOM.

(0]

NEGX '— -
[ < ]
[ 4 —x NEGX rNEGX

Puc. 5.95. BHewHui Bua pyHKLMM NEGX Ha Asbike CFC

®yHKuus NEGX BO3BpaLLaeT 3HaYeHWe aprymeHTa C NPOTUBOMO/IOMKHbIM 3HAKOM.

(0]

NEGX '— -
[ < ]
[ 4 —x NEGX NEGX

Puc. 5.96. Npumep paboTsi c dpyHKLMel NEGX Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.49. RAD
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl DEG REAL | 3HayeHue yrna B rpagycax.
Bbixoabl RAD REAL | 3HayeHue yrna B paguaHax.
Ucnonb3yemble mogynu | MODR, DEG

RAD
—DEG RAD

Puc. 5.97. BHewHuI Bua, pyHKLMM RAD Ha a3bike CFC

®yHKuus RAD npeobpasyeT 3HaYeHuWe yria B rpagycax B pagmnaHbl. Eciv BxogHas nepemeHHas

DEG npeBbiWwaeT 21, TO M3 Hee ByAeT BblUMTATbCA MO T 40 TeX Mop, MOKa ee 3HAYeHMe He OKaKeTcs B
nHtepeane 0 < DEG < 2.

0
RAD -
180 DEG RAD rRAD ’

| 314159274 |

Puc. 5.98. NMpumep paboTsi c dpyHKLMel RAD Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.50. RDM
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl last REAL | HayanbHoe 3HauyeHue (3epHo).
Bbixoapl RDM REAL | Mcesaocny4aitHoe yncno.
Ucnonbsyemble mogynn | T PLC MS, BIT COUNT, FRACT

RDM
—last RDM

Puc. 5.99. BHewHKI Bua dyHKLMM RDM Ha a3bike CFC

cDyHKLI,l/‘IFI RDM ncnonb3yeTca onAa redepaunmmn NceBAOCAYYaANHbIX YNCEN C nnaBaroLu,eﬁ TOYKOWN B

AnanasoHe [0,1). B KauecTBe UCTOYHMKA SHTPOMUU UCNONb3YETCA cUCTeMHbIN Tamep MNJIK. MocKonbKy
moaynb RDM npeactasnser coboi ¢yHKumio, a He ®b, oH He cofepXuT MHOOPMaLMIO O CBOEM
npeabloyliem Bbi3OBE, M MO3TOMY [AO/KEH WCNO/Mb30BaTbCA C OCTOPOXMHOCTbtO. Ecnn  dyHKuMA
BbI3blBaeTcA 60s1ee 0AHOro pasa B TeYeHWe LMKAa, TO BO3BpalLaeT OAMHAKOBbIE YUCAa, T.K. 3HAYeHWe
CUCTEMHOrO Talimepa OCTaeTcA Tem Ke. ITOro MOXKHO M3bexKaTb, Bbi3blBad (YHKUMIO C PasHbIM
3Ha4YeHMeM 3epHa last. B KauecTBe 3epHa MOXKHO MCMOAb30BaTb 3HaYeHUe GyHKL MM, BO3BPALLEHHOE NpK
npeabiayLliem Bbi3oBe.

(0]
RDM — -
o e b ]
[0 }——ast RDM rRDM1

2]

RDM

Puc. 5.100. Mpumep paboTbi c dpyHKLMelt RDM Ha asbike CFC

Ha pwuc. 5.101 npusegeHa TpaccupoBka pgaa 100 uwmknos nporpammbl ¢ puc. 5.100,
BbINOJIHAEMOM B 334a4e C BpeMeHeMm UmKaa =1 c.
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5. MatemaTtnyeckme pyHKUUN

1.0 w & Kokdwrypaumus
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.
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+
4 * *
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0
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*
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-
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05 * - * . * » *
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.
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30s im 1m30s

Puc. 5.101. Tpaccuposka gna 100 umknos nporpammsl ¢ puc. 5.100, spema umkna=1c

5.51. RDM2
Tun moayna: GyHKLMA NepemeHHan Tun OnucaHue
last INT | HauyanbHoe 3HayeHue (3epHo).
Bxopabl low INT | HuxkHul npegen.
high INT | BepxHuit npegen.
Bbixoapbl RDM2 REAL | MceBaocnyyanHoe yncno.
Ucnonb3syemble moaynn | RDM, FRACT

(0]
RDM2 '—
—last RDM2 —
—low
—high

Puc. 5.102. BHewHwn Bng, ¢yHKLMM RDM2 Ha a3bike CFC

<:DYHKLI,MFI RDM2 Mcnoab3yeTca AnAa redepaunm nceBAOC/Ny4YalHbIX LUENblX YNCEN B Anana3oHe

[low,high]. B KauecTBe MCTOYHUKA SHTPONUM UCNONb3YETCA CUCTEMHbIN Talmep MJTK. MocKobKY Moayib
RDM2 npeacTaBnneT coboit pyHKUMIO, a He DB, OH He CoAEPKUT MHPOPMALMIO O CBOEM MpeablayLiemM
BbI30BE, M NO3TOMY AO0/IKEH MCMNO/Mb30BaTbCA C OCTOPOXKHOCTbIO. Ecan ¢yHKUMA Bbi3biBaeTcA 6onee
04HOro pasa B TeYeHWe LMK, TO BO3BPaLLAeT OANHAKOBbIE YMCAA, T.K. 3HaYeHNe CUCTEMHOrO Talimepa
OCTaeTCcA TEM *Ke. DTOr0 MOXKHO M36eXKaTb, Bbi3blBaAs QYHKUMIO C pa3sHbiM 3HadeHMem 3epHa last. B
KayecTee 3epHa MOKHO MCMONb30BaTb 3HaYeHMe GYHKUMK, BO3BPaLLEHHOE NPK NpeablayLem Bbi3oBe.
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5. MatemaTtnyeckme pyHKUUN

(0]
RDM2 — _
last RDM2 rRDM2 (—
0 low
10 high

Puc. 5.103. Mpumep paboTbl c pyHKUuMent RDM Ha asbike CFC

Ha puc. 5.104 npuseaeHa Tpaccuposka gna 100 umknos nporpammel ¢ puc. 5.103,
BbINO/IHAEMOW B 3aZia4e C BpemeHeM Lumkaa =1 c.

10 * * * * » * "

= * L » L 3 * - * i " »

L 2

305 im 1m30s

Puc. 5.104. Tpaccuposka gna 100 umknos nporpammel ¢ puc. 5.100, spema umkna=1c¢
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5. MatemaTtnyeckme pyHKUUN

5.52. RDMDW

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl last REAL | HavyanbHOe 3HauyeHue (3epHo).
Bbixoabl RDMDW DWORD | MceBaocnyyaiHblin Habop 6uT.
Mcnonb3yemble mogynum T PLC MS, RDM, BIT _COUNT, FRACT

—last

RDMDW

RDMDW

Puc. 5.105. BHewHwuin Bug, ¢yHKumm RDMDW Ha a3bike CFC

®yHKUuMAa RDMDW wncnonb3yeTca Ana reHepaummn nceBaocayyariHbix 32-6utHbix Habopos 6uT. B

KayecTBe WUCTOYHMKA SHTPOMUM UCMOJsb3yeTca cucteMHbld Taimep MJIK. Mockonbky moayns RDMDW

npeacTaBaseT cobor PyHKUMIO, a He DB, OH He coaepRUT MHGOPMaLMIo O CBOEM NpPeAbIAYLEM BbI3OBE,

M NO3TOMY O0/1KEH UCMO/1b30BaTbCA C OCTOPOKHOCTbLIO. Ecan CbYHKLI,MFl BbI3blBaeTcA 6onee OAHOro pasa

B Té4eHune UunKna, To BO3BpallaeT oAnMHaKOBbIE YMUCNQA, T.K. 3HAYEHNE CUCTEMHOTO TaﬁN\epa OCTaeTCAa Tem

¥e. IToro MoXKHO n3bexkaTb, Bbi3biBas QYHKLMIO C pPasHbIM 3HaYeHWem 3epHa last. B KayecTBe 3epHa

MOXHO NCMNOJIb30BaTb 3Ha4YeHUeE dDYHKLI,MM, BO3BpalWleHHOE Npu npegbiayluem Bbi30BE.

RDMDW

(7

dwRDMDW “—

’—mst RDMDW |

Puc. 5.106. Mpumep paboTbl c dyHKuneint RDMDW Ha si3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.53. REAL_TO_FRAC

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue

X REAL Yncno c nnasatoLLeit TOUKON.
Bxoabl

N INT MakcmanbHoe 3HaYeHue 3HameHaTens.
BbixoAapl REAL_TO_FRAC | FRACTION | Yucno c nnaBatoLLel TOYKOM B BUAE ApOOU.

REAL TO_FRAC
—IX REAL_TO_FRAC
—N

Puc. 5.107. BHewHwuin Bug, ¢yHkumn REAL_TO_FRAC Ha a3bike CFC

®yHKuma REAL_TO_FRAC npegactaBnsieT 3HayeHne nepemeHHon X Tuna REAL B Buae Apobu,

3HamMeHaTeslb KoTopoi He npesbiwaeT N. Bo3Bpaliaemoe 3HayeHWe MpPeacTaBAseT coboi CTPYKTypy

Tuna FRACTION.

0
REAL_TO_FRAC q ;
0.818181 —x REAL_TO_FRAG | stFRACTION Q
o |
B
SIFRACTION  —FRACTION NUMERATOR INUMENATOR |-
DENOMINATOR DENUMENATOR ' — 1

Puc. 5.108. Mpumep pabotbl c dyHKument REAL_TO_FRAC Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.54. RND
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
X REAL Okpyrnaemoe 3HayeHue.
Bxoabl
N INT Yncno 3Havawmx unop.
Bbixoapbl RND REAL OKpyrneHHoe 3HayeHue.
Mcnonb3yemble mogynum EXPN, CEIL

RND

Puc. 5.109. BHewHwnin Bug, dyHkumn RND Ha a3bike CFC

®yHKuMAa RND Bo3BpallaeT YMCAOo C nNaaBatowen Toukon X, okpyrneHHoe Ao N 3Havawmx undp.
Ons uncen 0-4 oKpyrneHue BbINOHSAETCA B MEHbLUYIO CTOPOHY, Ana 5-9 — B 6onbluyto. [aa oKpyrneHus
[0 33/1aHHOTO KONNYECTBa AEeCATUYHbIX 3HAKOB MOXET UCM0Ab30BaTbCA PyHKLUMA ROUND.

o]
RND — :
12.345678 X RND——  rRND1 Cj
[ 12.35
1 N
(5]
RND — -
12.345678 X RND——  rRND2 [::l
|
1 N

Puc. 5.110. Mpumep paboTbl c dpyHKumei RND Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.55. ROUND

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxobi in REAL | Okpyrnaemoe 3Ha4vyeHue.
A N INT | Ymcno 3HaKoB nocsie 3anAToun.
Bbixoabl ROUND REAL | OKkpyrneHHoe 3Ha4yeHue.
ROUND
—in ROUND
—N

®dyHKuuAa ROU

Puc. 5.111. BHewHwnin Bug, ¢yHKumm ROUND Ha a3bike CFC

ND B03BpalLaeT YMc/o C naaBatoLwei Toukon X, okpyrneHHoe go N 3HaKoB nocie

3anaton. Ansa yncen 0-4 okpyrneHue BbINOAHAETCS B MEHbLUYIO CTOPOHY, Ana 5-9 — B 6onbwyto. Ans

OKPYreHMa A0 334aHHOMO KOJIMYECTBA 3HAYaLLMX LMdP MOXKET UCNONb30BaTbCA PyHKUmMs RND.

(0]
ROUND I
12.345678 | ——in ROUND —— rROUNDI1 A 2 b
| 123457
4 N
(2]
ROUND I
12.345678 | ——iin ROUND —— rROUND2 (S5 BEEEN.
|
1 N

Puc. 5.112. Mpumep pabotbl c dpyHKumet ROUND Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.56. SGN
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AHanusnpyemoe 3HayeHue.
Bbixoabl SGN INT | Kopa 3HakKa.

0

SGN
—X SGN

Puc. 5.113. BHewHwuin Bug, dyHkummn SGN Ha a3bike CFC

®PyHKUMA SGN BO3BpaLLAET KO 3HaKa nepemeHHoM X.

SGN(X) =1mpuX >0
SGNX) =0mpuX =0
SGN(X) =—1mpuX <0

o]
SGN
1
x SGN iISGNT [ 1]
2]
SGN
3
E—x SGN iISGN2 0 ]
D
SGN
B
X SGN ISGN3 [ 1]

Puc. 5.114. Npumep pabotbl c dyHKumen SGN Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.57. SIGMOID
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl SIGMOID REAL | 3HayeHune curmounapl.

SIGMOID
—X SIGMOID

Puc. 5.115. BHewHwuin Bug, dyHkummn SIGMOID Ha a3bike CFC

®PyHKuMA SIGMOID Bo3BpalLaeT 3HaYeHne CUrMounabl, Bbl4MCaeHHOe No popmye

SIGMOID(X) =

1+eX
(0]
SIGMOID — o=
[062 ]
0.5 —x SIGMOID|— rSIGMOID -

| 0.622459352 |

Puc. 5.116. Mpumep paboTbi c dpyHKLMelt SIGMOID Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.58. SIGN_|

Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl in DINT | AHanusmnpyemoe 3HauyeHue.
Bbixoabl SIGN_|I BOOL | ®nar 3HaKa.
SIGN_I
—IN SIGN_I

Puc. 5.117. BHewHwni Bug dyHkumm SIGN_I Ha s3bike CFC

®yHKuma SIGN_I Bo3spaluaeT TRUE, ecnv 3HaueHne nepemeHHoM in Tuna DINT AsnseTca

oTpuuaTtensHbim, 1 FALSE — ecnv nonoxKnTtenbHbIM.

(0]
SIGN I — _
5 ——N SIGN_| [ xSIGN_I1 Cm
(2]
SIGN I '— -
[ 5 N SIGN_| e xSIGN_I2 Cm

Puc. 5.118. MNpumep pabotbl c dyHKumen SIGN_I Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.59.SIGN_R
Tun moayna: GyHKLMA NepemeHHasa | Tun OnucaHue
Bxoabl in REAL | AHanusmnpyemoe 3HayeHue.
Bbixoabl SIGN_R BOOL | ®nar 3HaKa.

SIGN_R
—IN SIGN_R

Puc. 5.119. BHewHwui Bug ¢oyHKLmMM SIGN_R Ha asbike CFC

®yHKuma SIGN_R Bo3spawaet TRUE, eciv 3HaYeHne nepemeHHow in Tuna REAL saBnaetca

oTpuuaTtensHbim, 1 FALSE — ecnv nonoxKnTtenbHbIM.

(0]
SIGN R — _
55 [N SIGN_R p===={ xSIGN_R1 Cm
(2]
SIGN R '— .
55 —IN SIGN_R memmd  xSIGN_R2 Cm

Puc. 5.120. Mpumep pabotbl c dpyHKumen SIGN_R Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.60. SINC
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl SINC REAL | 3HayeHMe KapaNHaAbHOro CUHYyCa.

SINC
—X SINC

Puc. 5.121. BHewHwuin sug, dyHkumm SINC Ha Asbike CFC

®PyHKuMA SINC BO3BpaLLaeT 3Ha4YeHME HEHOPMUPOBAHHON QYHKLIMWN KapAMHAIbHOIO CUHYCA,

BblYMCAEHHOE Mo dopmyne

SINC(X) = X

{ SIN(X)
1 X=0

[0 ]

SINC — ; S
S
[ 05  |}— SINC——]  rSINC [
| 0.9588511 |

Puc. 5.122. Mpumep pabotbl c dpyHKumen SINC Ha asbike CFC
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5. MatemaTtnyeckme pyHKUUN

5.61. SINH

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoapl SINH REAL | 3HauyeHuMe runepboanM4ecKkoro cnHyca.
SINH
—X SINH

Puc. 5.123. BHewHwnin Bua, dyHkumm SINH Ha asbike CFC

®yHKuMA SINH Bo3BpaLLaeT 3HaueHMe rmnepboMyYeckoro cMHyca, BbluMcaeHHoe no ¢opmyne

X -X

e e
SINH(X) = ———

Obnactb onpegenenusa: —oo < X < 400

o5 i

SINH

(0]
12

2

1[ 0521 »]
SINH rSINH g

Puc. 5.124. Mpumep pabotbl c dpyHKUMel SINH Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.62. SQRTN
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL | AprymeHT.
B
XOA®! N REAL | CteneHb KopHA.
Bbixoabl SQRTN REAL | KopeHb N-i1 cTeneHu.
SQRTN
—X SQRTN
—iN

Puc. 5.125. BHewHwni Bug, dyHkumn SQRTN Ha Asbike CFC

®yHKuMa SQRTN Bo3BpaLlaeT 3HaYeHue KopHs N-i cteneHn ns X.

64 X
3 N

(0]

SQRTN

[l
—i rSQRTN [ |

SQRTN

Puc. 5.126. Mpumep paboTsi c dpyHKLMelt SQRTN Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.63. TANC
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl TANC REAL | 3HayeHune GyHKLMM.

TANC
—X TANC

Puc. 5.127. BHewHwuin sug, yHrumn TANC Ha a3bike CFC

®yHKumMa TANC Bo3BpaLLaeT 3HAaYEeHNE OAHOUMEHHOM MaTeMATUYECKOM DYHKLMW, BbIYUCIEHHOE

no ¢opmyne

TANC(X) = — X#0

{ TANC(X)
1 X=0

(o]

TANC '— ;
[ 109 » ]
[ 05 }—x TANC rTANC :
| 1.092605 |

Puc. 5.128. Mpumep pabotbl c dpyHKumenn TANC Ha s3bike CFC

112
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5. MatemaTtnyeckme pyHKUUN

5.64. TANH

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl X REAL | AprymeHT.
Bbixoabl TANH REAL | 3HayeHWe rMnepboanNYeCcKOro TaHreHca.
TANH
—X TANH

Puc. 5.129. BHewHwni sug, ¢yHKumm TANH Ha a3bike CFC

®yHKumMa TANH Bo3BpaLLaeT 3HavyeHMe rmnepboanYeckoro TaHreHca, BblMcaeHHoe no popmyne

TANHX) =1

Obnactb onpegenenus: —oo < X < 400

(0]
TANH —
X TANH

2
eX +1

V[ 0462 b ]
rTANH b

0462117136

Puc. 5.130. Mpumep pabotbl c dpyHKumenn TANH Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.65. WINDOW
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
low REAL | HuxHW npegen.
Bxoabl in REAL | AHanmsupyemoe 3HayeHue.
high REAL | BepxHuii npegen.
Bbixoapbl WINDOW BOOL | ®nar npnHaanexHoCcTn MHTepBsany.
(o]
WINDOW  —|
—{low WINDOW |—
—in
—high

Puc. 5.131. BHewHwui Bug ¢dyHKumMm WINDOW Ha asbike CFC

®yHKuma WINDOW Bosspauwaet TRUE, ecnu 3HaueHune X npuHagneskut nHtepsany (low, high).
B npotuBHOM cnyyae ¢yHKLMA Bo3BpaLlaeT FALSE.
(0]
WINDOW  '—

1 1
WINDOW ped  XWINDOWT1 E‘

(5]
WINDOW  —

0.5 low WINDOW pemmd  XWINDOW2 E‘

05 in
15 high

Puc. 5.132. Mpumep pabotbl c dyHKument WINDOW Ha s3bike CFC
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5. MatemaTtnyeckme pyHKUUN

5.65. WINDOW2

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
low REAL | HuxHW npegen.
Bxoabl in REAL | AHanunsmpyemoe 3HayeHue.
high REAL | BepxHuit npegen.
Bbixoapbl WINDOW?2 BOOL | ®nar npuHagneKHOCTU MHTEepPBany.
(0]
WINDOW2  —
—low WINDOWZ2 —
—in
—high

Puc. 5.133. BHewHwui Bug dyHKumm WINDOW?2 Ha sa3bike CFC

®dyHKuMa WINDOW?2 sosspaltaet TRUE, ecnn 3HauyeHne X npuHaanexuT nHtepsany [low, high].
B npotuBHOM cnyyae ¢yHKLMA Bo3BpaLaeT FALSE.

05

0.5
15

05

15

(0]
WINDOW2  '— 1
WINDOW?2 _| XWINDOW1 Cm
[2]
WINDOW2  '— -
low WINDOW?2 _| XWINDOW?2 Cm
in
high
7
WINDOW2  '— -
low WINDOW?2 _| XWINDOW3 CEE
in
high
Puc. 5.134. Mpumep pabotbl c dyHKUuMeit WINDOW?2 Ha asbike CFC
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6. PaboTta c maccmBamm

6. PaboTta c maccuBamm

6.0. BctynneHue

®yHKUMK, ONUCAHHbIE B A@HHOW FNaBe, UCNOJb3YIOTCA A4 onepaLuyMii Hag, MaccMBaMy 3HaYEHUIA
TMna REAL. BXogHbIMM NepeMeHHbIMU ANA Kaxgolh GyHKUUKM ABAAIOTCA yKasaTenb Ha maccus (pt) u
pa3smep maccuBa (size). B 6oablIMHCTBE Cly4aeB NpeacTaBaseTcs yaobHbIM MCNOIb30BaTh OMNepaTopsl
ADR() n SIZEOF(), koTopble BO3BpalLalOT COOTBETCTBEHHO aZpec U pasmep maccusa B balitax. Toraa
BbI30B PYHKUMM AN1a 06paboTKM maccmBa aArr MOXHO NPeacTaBUTb Ceayowmm obpasom:

ARRAY_AVG

ADR(aArr) - pt ARRAY AVG
SIZEOF(aArr) ——size

Puc. 6.1. BbizoB ¢yHKLMM paboTbl ¢ MaccmBamm Ha asbike CFC

MakKcumanbHbIN pasmep obpabaTbiBaemoro maccuea: ARRAY [0..32000] OF REAL.

O6pa60TKa MaccumBa, NOJIYy4EHHOTIO MO yKa3aTesilo, NponU3BoaNTCA NyTemM NpPAMbIX MaHVIﬂyJ'IﬂLI,Mﬁ

¢ namatbto MJIK. IToT TMN 06paboTKM nABAAeTcs KpanHe 30(dEKTMBHbIM, TaK Kak He Tpebyet
KOMMPOBAHMA COLEPKMMOTO MAcCHBa.
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6. PaboTta c maccmBamm

6.1. _ARRAY_ABS

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YkasaTe/sib Ha MaccuB.
Bxoabl -
size UINT Pasmep maccuBa.
Bbixogpl _ARRAY_ABS BOOL ®nar OkoH4aHwA
06paboTkn maccusa.
_ARRAY_ABS
— pt _ARRAY_ABS
—5ize

Puc. 6.2. BHewHwi Bua oyHKummM _ARRAY_ABS Ha A3bike CFC

®yHKunAa _ARRAY_ABS BbluMCnAET MOAY/AM 31€MEHTOB BXOAHOrO Maccmea. PesynbTaThbl

3anucbiBalOTCA B TOT K€ MAcCMB NO yKasaTento. [locne OKOH4YaHMA 06paboTku Bbixoa ¢yHKUUK
npuvHumaet 3HavyeHue TRUE.

Mpumep: maccus [-2, 12, -4, 8, 6] nocne ob6paboTkm dyHKUMen npumeTt Bug, [2, 12, 4, 8, 6].

(o]

ADR(arTestArray)

SIZEOF(arTestArray)

| pt
}E—5ize

_ARRAY_ABS

_ARRAY_ABS = x_ARRAY_ABS C]

Puc. 6.3. Mpumep pabotbl ¢ dyHKUMel _ARRAY_ABS Ha asbike CFC
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6. PaboTta c maccmBamm

6.2. _ARRAY_ADD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YkasaTe/sib Ha MaccuB.
size UINT Pasmep maccuBa.
Bxoabl MNpubasnaemoe
X REAL P
3HayeHue.
()
Bbixogpl _ARRAY_ADD BOOL /1ar OKOHHaHWA
06paboTKkn maccusa.

(0]

_ARRAY ADD '—

pt _ARRAY_ADD [—

size
X

Puc. 6.4. BHewHui sug dyHKumMmn _ARRAY_ADD Ha s3bike CFC

®yHKumAa _ARRAY_ADD yBeniMuMBaeT 3HAYEHME KaxKAoro U3 371eMeHTOB BXOAHOMO MaccmMBa Ha
3afaHHoe 3HayeHue X. Pe3ynbTaTbl 3anN1CbIBAlOTCA B TOT K€ MAccMB NO yKasaTesnto. [locse oKoHYaHuA
06paboTKM Bbixog, PyHKUMKN NPpUHMMaET 3HayeHne TRUE.

Mpumep: maccus [-2, 12, -4, 8, 6] npmn X=10 nocne ogHOKpaTHON 06paboTkm dyHKUMeln npumeT
Bug [8, 22, 6, 18, 16].

(0]
_ARRAY ADD  —

ADR(arTestArray) | pt _ARRAY_ADD x_ARRAY _ADD
| | I

SIZEOF(arTestArray) size
[
10 X

Puc. 6.5. Mpumep pabotbl ¢ dyHKumelr _ARRAY_ADD Ha a3bike CFC
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6. PaboTta c maccmBamm

6.3. _ARRAY_INIT

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YkasaTe/sib Ha MaccuB.
size UINT Pasmep maccuBa.
Bxoabl Mpuceansaemoe
init REAL P
3HayeHue.
()
Bbixogpl _ARRAY_INIT BOOL /1ar OKOHHaHWA
06paboTKkn maccusa.

(0]

_ARRAY INIT '—

pt _ARRAY_INIT |—

size
init

Puc. 6.6. BHewHui sug dyHKumMmn _ARRAY_INIT Ha s3bike CFC

®yHKuuAa _ARRAY_INIT npucsamBaeT KaXAoMy M3 3/1€eMEHTOB BXOAHOIMO MacCcMBa 3a4aHHOEe
3Ha4eHue init. Pe3ynbTaTbl 3aNMCbIBAOTCA B TOT KE MACCUB MO YKa3aTeto. [locne okoHYaHuna 06paboTkm
BbIXoA4 GYHKUMM NpUHMMaeT 3HavyeHue TRUE.

Mpumep: maccus [-2, 12, -4, 8, 6] npw init=0 nocne 06paboTkM PyHKUMen npumet sug, [0, 0, 0, O,

0].
(o)
_ARRAY_INIT  '— -
ADR(arTestArray) | pt _ARRAY_INIT pd  x_ARRAY_INIT Cm
SIZEOF(arTestArray) }E:l— size
0 | init

Puc. 6.7. Mpumep pabotbl ¢ pyHKumer _ARRAY_INIT Ha asbike CFC
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6. PaboTta c maccmBamm

6.4. _ARRAY_

MEDIAN

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKasaTesib Ha MaccuBs.
Bxoabl -
size UINT Pasmep maccusa.
Bbixoabl _ARRAY_MEDIAN REAL MeawnaHa maccmBsa.
Ucnonbsyemble EVEN
moaynu -
_ARRAY_MEDIAN
—pt _ARRAY_MEDIAN
—size

®yHKunAa _ARRAY_MEDIAN

BO3pPaCTaHuIO.

Puc. 6.8. BHewHwuit Bua oyHKummn _ARRAY_MEDIAN Ha a3bike CFC

BO3BpaWwaeTr meanaHy MacCuMBa, a TaKXe CopTupyetr ero no

Mpumep: maccus [-2, 12, -4, 8, 6] nocne o6paboTkm dyHKUMen npumet sug, [-4, -2, 6, 8, 12].

ADR(arTestArray) }— pt

=

SIZEOF(arTestArray)

| RS R

_ARRAY_MEDIAN
_ARRAY_MEDIAN

10

——  r_ARRAY_MEDIAN El:

Puc. 6.9. Mpumep pabotbl ¢ dyHKuMelr _ARRAY_MEDIAN Ha asbike CFC
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6. PaboTta c maccmBamm

6.5. _ARRAY_MUL

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YkasaTe/sib Ha MaccuB.
Bxoabl size UINT Pasmep maccuBa.
X REAL MHoXutenb.
BbIX0AbI _ARRAY_MUL BOOL Pnar okoHuaHuA
06paboTKN MaccumBa.

(o]

_ARRAY MUL '—

pt _ARRAY_MUL |—

size
X

Puc. 6.10. BHewHwuit Bug oyHKumMmM _ARRAY_MUL Ha s3bike CFC

OyHKumAa _ARRAY_MUL yMHOMAeT 3HAYeHMe KaXKAOoro U3 3/IeMeHTOB BXOAHOrO MacCcuMBa Ha
3afaHHoe 3HayeHue X. Pe3ynbTaTbl 3anNnCbIBAlOTCA B TOT K€ MAcCMB NO yKasaTesto. [locse oKoHYaHuA
06paboTKM Bbixog, PyHKUMKN NPpUHMMaET 3HayeHne TRUE.

Mpumep: maccus [-2, 12, -4, 8, 6] npun X=3 nocsne o4HOKPaTHOM 06paboTKMn GyHKLMEN NpUMeT
Bug, [-6, 36, -12, 24, 18].

(0]
_ARRAY MUL  — -
ADR(arTestArray) | pt _ARRAY_MUL {  x ARRAY_MUL CFE!E
SIZEOF (arTestArray) D size
[
3 X

Puc. 6.11. Npumep paboTbl c dyHKuMelr _ARRAY_MUL Ha a3bike CFC
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6. PaboTta c maccmBamm

6.6. _ARRAY_SHUFFLE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccuBa.
0]
Bbixogpl _ARRAY_SHUFFLE BOOL /1ar OKOHHaHWA

06paboTkn maccusa.

Ucnonbsyemble

RDM?2
moAyn -
_ARRAY SHUFFLE
—pt _ARRAY_SHUFFLE
—siZe

Puc. 6.12. BHewHuit Bug ¢pyHKkummn _ARRAY_SHUFFLE Ha sa3bike CFC

®yHKuma _ARRAY_SHUFFLE nepectaBnfeT 31eMeHTbl BXOAHOrO MaccMBa MecTamMu B C/ly4aiHOM
nopagkKe. Pe3ynbTaTbl 3aNMCbIBAlOTCA B TOT e MaccuMB MO yKasaTtento. [locne oKoH4YaHMA 06paboTku

BbIXxo4 GYHKUMM NpUHMMaeT 3HavyeHne TRUE.

Mpumep: maccus [-2, 12, -4, 8, 6] nocne ogHOKpaTHON 06paboTKM dyHKUMEN B Haem ciyYae
npuHan sug, [-6, 36, -12, 24, 18].

ADR(arTestArray) }— pt

=

SIZEOF(arTestArray)

| EEH R

0
_ARRAY_SHUFFLE =

_ARRAY_SHUFFLE { X _ARRAY_SHUFFLE TRUE

Puc. 6.13. Npumep paboTbl c dyHKumeli _ARRAY_SHUFFLE Ha a3bike CFC
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6. PaboTta c maccmBamm

6.7. _ARRAY_SORT

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha MaccuB.
Bxoabl -
size UINT Pasmep maccuBa.
Bbixogpl _ARRAY_SORT BOOL ®nar oKoH4aHUA
06paboTkn maccusa.
_ARRAY _SORT
—pt _ARRAY SORT
—|size

Puc. 6.14. BHewHu Bug, pyHKumm _ARRAY_SORT Ha A3bike CFC

®dyHKuMa _ARRAY_SORT copTupyeT BXOAHOW MaccuB, pacnosiaras ero 3/IeMeHTbl B MopagKe

BO3pacTaHuA. Pe3yabTaTbl 3aNMCbIBAOTCA B TOT e MaccuB Mo yKasaTento. lNocne okoHYaHUAa 06paboTkm
BbIXxoZ4 GYHKUMM NpUHMMAET 3HavyeHne TRUE.

Mpumep: maccus [-2, 12, -4, 8, 6] nocne o6paboTkm dyHKUMen npumert Bug [-4, -2, 6, 8, 12].

ADR(arTestArray)

S

o]

SIZEOF(arTestArray)

| REACH

_ARRAY_SORT

_ARRAY_SORT

12

]  x_ARRAY_SORT CFEE

Puc. 6.15. Npumep paboTbl c dpyHKuMelr _ARRAY_SORT Ha sa3bike CFC
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6. PaboTta c maccmBamm

6.8. ARRAY_AVG

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccusa.
CpegHee
Bbixoabl ARRAY_AVG REAL apudmeTnyeckoe
maccuBsa.
ARRAY_AVG
—pt ARRAY_AVG
—size

Puc. 6.16. BHewHuit Bua ¢yHKLMM ARRAY_AVG Ha s3bike CFC

®yHKuMa ARRAY_AVG Bo3BpallaeT cpegHee apudmeTMyeckoe BXOAHOro maccuBa. OyHKLMA He
N3MeHAET COAEPKMMOE BXOAHOE MacCHBa.

Mpumep: ana maccuea [-2, 12, -4, 8, 6] dyHKLUUS BepHET 3HayeHue 4.

(o]
ARRAY AVG —
ADR(arTestArray) }— pt ARRAY_AVG
SIZEOF(arTestArray) }E:l— size

rARRAY_AVG N

Puc. 6.17. Npumep paboTbi c dpyHKuMelr ARRAY_AVG Ha a3bike CFC
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6. PaboTta c maccmBamm

6.9. ARRAY_GAV

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoapbl pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
size UINT Pasmep maccuBa.
CpegHee
Bbixoabl ARRAY_GAV REAL reomeTpuyeckoe
maccuBa.
Ucnonbsyemble SQRTN
moaynv -
ARRAY_ GAV
—pt ARRAY_GAV
—{size

Puc. 6.18. BHewHuit Bua ¢pyHKLuMmn ARRAY_GAV Ha s3bike CFC

®dyHKunAa ARRAY_GAV Bo3BpallaeT cpeiHeEE TeoMeTpUYEecKoe BXOAHOro maccuea. PyHKUMA He

M3MEHAET CcoaepXKMmMmoe BXxogHoe maccuBa.

Mpumep: ana maccuea [2, 12, 4, 8, 6] dyHKUMs BepHeT 3HayeHne 5.40383959.

—

ADR(arTestArray)

SIZEOF(arTestArray)

pt

i B

size

0
ARRAY GAV —|

ARRAY_GAV ——

rARRAY_GAV

Puc. 6.19. Npumep paboTbl c dpyHKUMelr ARRAY_GAV Ha asbike CFC
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6. PaboTta c maccmBamm

6.10. ARRAY_HAV

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccusa.
CpegHee
Bbixoabl ARRAY_HAV REAL rapmoHuyeckoe
maccuBsa.
ARRAY_HAV
—pt ARRAY_HAV
—{size

Puc. 6.20. BHewHui Bua ¢pyHKLuMmn ARRAY_HAV Ha s3bike CFC

®yHKunAa ARRAY_HAV Bo3BpallaeT cpegHee rapmoHUYeckoe BXOAHOro maccmsa. PyHKUMA He

M3MEHAET coaepXnmoe maccmsa.

Mpumep: ana maccuea [-2, 12, -4, 8, 6] dyHKUMs BepHeT 3HayeHue -13.333334.

ADR(arTestArray)
SIZEOF (arTestAmray)

e
E—size

ARRAY_HAV
ARRAY_HAV

rArray_HAV

-13.333334

Puc. 6.21. Npumep paboTbl c dyHKumelr ARRAY_HAV Ha s3bike CFC
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6. PaboTta c maccmBamm

6.11. ARRAY_MIN

Tun moayna: dyHKUmMA MepemeHHan Tun OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3saTenb Ha Mmaccus.
Bxoabl -
size UINT Pasmep maccusa.
3HayeHune
Bbixoabl ARRAY_MIN REAL HanmeHbLLero
31EMEHTa.
ARRAY_MIN
—pt ARRAY MIN
—|size

Puc. 6.22. BHewHuit sug, pyHKumm ARRAY_MIN Ha a3bike CFC

®yHKunAa ARRAY_MIN Bo3BpaliaeT 3HA4YeHUE HaMMeEHbLIEro 3/1eMeHTa BXOLHOro MaccuBa.
PyHKLMA HEe U3MEHAET COAEPKMMOE MaCCKBa.

Mpumep: ana maccmea [-2, 12, -4, 8, 6] GyHKLMA BepHET 3HayeHue -4.

(0]
ARRAY MIN '—

ADR(arTestArray) | Dpt ARRAY_MIN ——  rARRAY_MIN C:

SIZEOF(arTestArray) size

Puc. 6.23. Npumep paboTbl c dpyHKumelr ARRAY_MIN Ha asbike CFC
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6. PaboTta c maccmBamm

6.12. ARRAY_MAX

Tun moayna: dyHKUmMA MepemeHHan Tun OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3saTenb Ha Mmaccus.
Bxoabl -
size UINT Pasmep maccusa.
3HayeHune
Bbixoabl ARRAY_MAX REAL HanbonbLiero
31EMEHTa.
ARRAY MAX
— pt ARRAY MAX
—size

Puc. 6.24. BHewHui Bug, pyHKumMmM ARRAY_MAX Ha a3bike CFC

®dyHKuMa ARRAY_MAX Bo3BpallaeT 3HayeHWe Haubosibliero 3/eMeHTa BXOLHOrO MaccuBa.
PyHKLMA HEe U3MEHAET COAEPKMMOE MaCCKBa.

Mpumep: ana maccuea [-2, 12, -4, 8, 6] dyHKLMA BepHET 3HayeHne 12.

ADR(arTestArray)

SIZEOF(arTestArray)

| Pt
R

ARRAY_MAX

(o)
ARRAY_MAX  “—

—

O—=
rARRAY_MAX '—

Puc. 6.25. NMpumep paboTsi c dpyHKLMelr ARRAY_MAX Ha asbike CFC
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6. PaboTta c maccmBamm

6.13. ARRAY_SDV
Tun moayna: dyHKUmMA MepemeHHan Tun OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccuBa.
Bbixogpl ARRAY_SDV REAL CpeaneksappatviHoe
OTK/IOHEHMUE.
Ucnonbsyemble ARRAY VAR
MoAyn —
ARRAY 5DV
—pt ARRAY SDV
—size

Puc. 6.26. BHewHui Bug ¢pyHKumMm ARRAY_SDV Ha s3bike CFC

®yHKunAa ARRAY_SDV Bo3BpallaeT cpeHEeKBaAPATUYHOE OTK/IOHEHUWE A/1A BXOAHOIO MacCuBa.

CDYHKLI,MFI HE U3MEHAET Co4EePHKNMOE MacCCnBa.

Mpumep: ana maccuea [-2, 12, -4, 8, 6] dyHKLMA BepHET 3HayeHne 6.78233.

ADR(arTestArray)

(0]

=t
SIZEOF(arTestArray) D size

ARRAY SDV  —
ARRAY_SDV rARRAY_SDV L. U]

Puc. 6.27. Npumep paboTsi c dpyHKLMelr ARRAY_SDV Ha asbike CFC
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6. PaboTta c maccmBamm

6.14. ARRAY_SPR

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccusa.
Bbixogpl ARRAY_SPR REAL AbconioTHoe
OTK/IOHEHMUeE.
Mcnonbsyemble ARRAY_ MIN, ARRAY MAX
Mmoaynm
ARRAY_ SPR
— pt ARRAY_SPR
—{size

Puc. 6.28. BHewHut Bua ¢pyHKLuMmn ARRAY_SPR Ha s3bike CFC

®yHKuMa ARRAY_SPR Bo3BpaLLaeT abCconOTHOE OTKAOHEHME AN BXOAHOro maccmsa. PyHKUMA

HE U3MEHAET CoOAEPHKNMOE MacCCHBa.

Mpumep: ana maccuea [-2, 12, -4, 8, 6] dyHKUUS BepHET 3HauyeHue 16 (nosyueHHoe caedyrowum

obpasom: 12 - (-4)).

ADR(arTestArray)

-

SIZEOF(arTestArray)

C

ARRAY_SPR

0
£ —
ARRAY SPR rArray SPR —

Puc. 6.29. Npumep paboTbl c dpyHKLMelr ARRAY_SPR Ha sa3bike CFC
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6. PaboTta c maccmBamm

6.15. ARRAY_SUM

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccuBa.
Bbixogpl ARRAY_SUM REAL Cymma an1emenTos
MaccuBa.
ARRAY_SUM
—pt ARRAY_SUM
—isize

Puc. 6.30. BHewHuit Bua ¢pyHKLuMmn ARRAY_SUM Ha s3bike CFC

®yHKumAa ARRAY_SUM BoO3BpallaeT CyMMy 3/IeMEHTOB BXOAHOrO MmaccuBa. PyHKuMAa He
N3MeHAET COAEPKMMOE MaCCKBa.

Mpumep: ana maceuea [-2, 12, -4, 8, 6] dyHKLUMA BepHeT 3HayeHue 20.

(o]
ARRAY_SUM G
ADR(arTestArray) | pt ARRAY_SUM ———— rARRAY SUM '—
SIZEOF(arTestArray) E— size

Puc. 6.31. Npumep paboTbl c dpyHKUMelr ARRAY_SUM Ha sa3bike CFC
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6. PaboTta c maccmBamm

6.16. ARRAY_TREND

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccusa.
A
Bbixogpl ARRAY_TREND REAL bconiotroe
OTK/IOHEHMUE.
Ucnonbsyemble EVEN
MoAyn -

ARRAY_TREND
—pt ARRAY TREND
—size

Puc. 6.32. BHewHwnit Bua ¢pyHKLUMmM ARRAY_TREND Ha s3bike CFC

®yHKumAa ARRAY_TREND Bo3BpaliaeT 3HadeHMe TpeHZa BXOAHOMO MaccuBa. TpeHp
npeacTasnser coboi pasHOCTb MeXay CPeAHMMMU 3HAYEeHWAMM BTOPOW M MepBOM MOJIOBUH MAcCCUBA.
Ecnn KoAMYecTBO 31EMEHTOB B MacCMBE ABMAETCA HEUYETHbIM, TO «LLEHTPANbHbIN» 31EMEHT BKAOYaAETCA
B 06e NoNoBMHbI. DYHKLUMA HE USMEHAET COAEPKMMOE MacCMBa.

Mpumep: ana macemsa [-2, 12, -4, 8, 6] dyHKUMA BepHeT 3HayeHne 1.33333337.

—4+8+6 —-2+12-4 4

=—=1.333(3
3 3 3 ()
(0]
ARRAY TREND
ADR(arTestArray) }—pt ARRAY_TREND 4{ rARRAY_TREND qj
SIZEOF(arTestArray) }E:I— size

Puc. 6.33. Npumep paboTbl c dpyHKumelr ARRAY_TREND Ha asbike CFC
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6. PaboTta c maccmBamm

6.17. ARRAY_VAR
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccuBa.
Bbixoabl ARRAY_VAR REAL Ancnepcua.
ARRAY_VAR
—{pt ARRAY VAR
—5iZe

Puc. 6.34. BHewHu Bug, pyHKumMm ARRAY_VAR Ha fa3bike CFC

®yHKumAa ARRAY_VAR BO3BpallaeT 3HAYeHWe AMCNepcuy BXOAHOro maccuBa. PyHKUMA He

M3MEHAET coaepKnmoe maccumsa.

Mpumep: ana maceuea [-2, 12, -4, 8, 6] dyHKLMA BepHET 3HayeHue 46.

(2]
ARRAY VAR '—
ADR(arTestArray) }— pt ARRAY_VAR
SIZEOF(arTestArray) }E:l— size

%]
rARRAY_VAR 4]

Puc. 6.35. NMpumep paboTbi c dpyHKuMelt ARRAY_VAR Ha a3bike CFC
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6. PaboTta c maccmBamm

6.18. IS_SORTED

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
pt POINTER TO ARRAY [...] OF REAL | YKa3aTenb Ha maccuB.
Bxoabl -
size UINT Pasmep maccuBa.
Bbixogp! IS_SORTED BOOL ®nar coptuposky
MaccuBa.
IS SORTED
pt IS SORTED
size

Puc. 6.36. BHewHKI Bua, pyHKLMmM IS_SORTED Ha A3bike CFC

®OyHKuuA IS_SORTED npoBepseT, OTCOPTUPOBAHbl /M 3/1€MEHTbl BXOAHOrO MacCcMBa NO

Bo3pacTtaHmio. PyHKumA Bo3spawaeT TRUE, ecnv maccnus OTCOPTUMPOBAH; BO BCEX OCTA/IbHbIX C/y4Yaax
¢dyHKUMA Bo3BpaLaeT FALSE.

Mpumep: ana maccuea [-2, 12, -4, 8, 6] dyHKums BepHeT FALSE.

(o |
IS SORTED '— ppi—
ADR(arTestArray) | pt IS_SORTED p— xIS_SORTED q
SIZEOF(arTestArray) D size

Puc. 6.37. Npumep paboTbl c dyHKumel IS_SORTED Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7. KomnnekcHaa apudmeTmnka

7.1. BctynneHune

KOMMAEKCHbIM _4YMC/IOM Ha3blBaeTCA BblpakeHMe Buaa X + iy, rae X u y — naobble

AEeNCTBUTE/IbHbIE YNCAA, A | — CeLunanbHOe YMCI0, KOTOPOE Ha3biBAaETCA MHUMOWM eANHULEN. BennumnHbl

X M Y Ha3blBaOTCA AEACTBUTENIBHOW M MHMMOWM YaCTb KOMM/IEKCHOTO Yncaa. KomnaeKkcHble Yncaa Hawam
npumeHeHne B psage obnacteit matemaTMkn U GU3UKKN (B YaCTHOCTW, B pacyeTax Lieneil nepemMeHHoro
TOoKa). B 6ubnmoteke OSCAT KOMMNEKCHble 4YMCNA MPeACTaBAAlT cobOW 3K3eMnAsapbl CTPYKTYPbI
COMPLEX, KOTOpas COCTOUT U3 ABYX NEPEMEHHbIX: re (LLenas 4acTb KOMMJIEKCHOro YMucna) U im (MHMMas
YyacTb AeWCTBUTENbHOro Yucna). B gaHHoW rnaBe onucaHbl GYHKUUKM, UCMONb3yemble ANnA paboTbl C
KOMMAIEKCHbIMW YMCNaMM.

7.2. CABS
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKcHoe uncno.
Bbixoapl CABS REAL Moaynb KOMNAEKCHOro Yucna.
Ucnonb3yemble moayam HYPOT

CABS
X CABS

Puc. 7.1. BHewHwu Bua, pyHKummn CABS Ha a3bike CFC

®yHKUMa CABS Bo3BpalllaeT MoAay/lb KOMMNIEKCHOTo Yncna X, BblMMCNEHHbIN Mo dopmyne

CABS = /(X.re)? + (X.im)?2

25 re COMPLE
0.5 im

Puc. 7.2. NMpumep paboTtbi ¢ dyHKUMel CABS Ha sa3bike CFC
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
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7. KomnnekcHasa apnupmeTnka

7.3. CACOS

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoapl CACOS COMPLEX | ApKKOCMHYC KOMMAEKCHOrO Yuncna.
Mcnonb3yemble mogynum CACOSH

CACOS

5

CACOS

Puc. 7.3. BHewHwi Bua dyHKummn CACOS Ha Asbike CFC

®dyHKuMAa CACOS BO3BpaLLaeT aPKKOCMHYC KOMMNAEKCHoro uucna X. [enctButenbHas 4acTb

MoJy4eHHOro pesy/ibTaTa NPUHAANEXRUT uHTepsany [0, TtJ, MHUMAA NPUHASIEKUT UHTEpPBaNy [-oo,o].

25

(o]

7
~ CACOS . rCACOS_re

T COMPLEX— X CACODS COMPLEX re

05 im im

rCACOS_im

Puc. 7.4. NMpumep paboTtbl ¢ dyHKUMelr CACOS Ha a3bike CFC
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D0%B5_%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

7. KomnnekcHasa apnupmeTtunka

7.4. CACOSH
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
BbIXOb! CACOSH COMPLEX MnepbonnyecKkmii apKKOCUHYC KOMMIEKCHOTO
— | uicna.
Ucnonb3yemble mogynun | CSQRT, CLOG
CACOSH
X CACOSH

Puc. 7.5. BHewHwi Bua oyHKummn CACOSH Ha Asbike CFC

®yHKumMa CACOSH BosBpallaeT runepboMyeckmnii apkKOCUHYC KomnaekcHoro ymcna X. MHumas
4acTb MOYYEHHOTrO pe3ybTaTa NPUHAANEKUT UHTEpBaNy [—Ti, Tt].

7

= CACOSH . rCACOSH_re
25 re COMPLEX— X CACOSH COMPLEX re
0.5 im im

rCACOSH_im

Puc. 7.6. Mpumep paboTtbl ¢ dyHKUMelr CACOSH Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

7. KomnnekcHasa apnupmeTnka

7.5. CADD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X COMPLEX | KomnnekcHoe yncno.
Bxoabl
Y COMPLEX | KomnnekcHoe yncno.
Bbixoabl CADD COMPLEX | Cymma KOMNAEKCHbIX Yncen.
Z
CADD
ks CADD
A

Puc. 7.7. BHewHwi Bua dyHKummn CADD Ha a3bike CFC

®yHKuma CADD Bo3BpalLaeT CYyMMy KOMMNAEKCHbIX Yncen X n'Y.

1]
25 re COMPLEX— [:2
05 im CADD

X

15

45 re COMPLEX—] Y

CADD

rCADD_re

COMPLEX re

rCADD_im

Puc. 7.8. Mpumep paboTtbl ¢ dyHKUmelr CADD Ha asbike CFC
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7. KomnnekcHas apnomeTmka

7.6. CARG
Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
Yron mexay ocbio AeNCTBUTENbHbIX YNCEN U
Bbixoapl CARG REAL paanyc-BeKTOPOM reomeTpmuyecKkoro npea-
CTaB/IeHUA KOMMAEKCHOro Yncna X B pagnaHax.
Ucnonb3yemble moayam ATAN2

CABS
x

CABS

Puc. 7.9. BHewHwi Bua dyHKUmMn CARG Ha A3bike CFC

®yHKuma CARG Bo3BpallaeT 3HayeHuWe yrna (B paanaHax) Mexay OCblo AeNCTBUTENbHbIX YnCen

n pagnyc-BeKTopom reomeTpmyeckoro npencraBieHna KOMnaeKCHOro Yymcna X.

[5 ]
25 re COMPLEX—
05 im

CARG =

CARG ARG T ]
0197395563 |

Puc. 7.10. Npumep paboTsi c dpyHKLMel CARG Ha s3bike CFC

XHY

» Re

e P

Puc. 7.11. FeomeTpuyeckoe nNpeacTtaBaeHUeE KOMMNAEKCHOrO Yncna
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7. KomnnekcHasa apnupmeTnka

7.7. CASIN

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoapl CASIN COMPLEX | ApKCMHYC KOMMAEKCHOrO Yncna.
Mcnonb3yemble mogynum CASINH
CASIN -
X CASIN

Puc. 7.12. BHewHui Bua ¢yHKLmm CASIN Ha a3bike CFC

®yHKumAa CASIN BO3BpalL@aeT apKCUMHYC KOMMAEKCHOro ymcaa X. MHMMasa 4acTb NOay4YeHHOro

T T
pesy/ibTaTa NPUHaAeXUT uHTepsany [——,=].

0.5 im

10
v L B

2’2
= cASIN ]
25 re COMPLEX— X CASINH

COMPLEX re

[0 ir
rCASINH_im

Puc. 7.13. Npumep paboTbl ¢ dpyHKumel CASIN Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.8. CASINH

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
BbixOb! CASINH COMPLEX | T'Mnep60onmMyeckmin apKCUHYC KOMMIEKCHOTO
yucna.
CASINH —
—X CASINH

Puc. 7.14. BHewHu Bug, pyHKumm CASINH Ha asbike CFC

®yHKuMa CASINH Bo3BpaLaeT runepboinyecknin apKCUHYC KOMMJIEKCHOro Ymucna X. MHumas

4acTb MOYYEHHOTrO pe3ynbTaTa NPUHAAJ/ENKUT UHTepBaNy [—Ti, T].

0.5

T i) =

COMPLEX

= CASIN ]
25 re COMPLEX— X CASINH

1
rCADD_im

Puc. 7.15. Npumep paboTbl ¢ dpyHKLmMelt CASINH Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

7. KomnnekcHasa apnupmeTnka

7.9. CATAN
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
Bbixoabl CATAN COMPLEX | ApKTaHreHC KOMMJIEKCHOro Yncna.

[S=]

CATAN
—X CATAN

Puc. 7.16. BHewHui Bua ¢yHKLMmM CATAN Ha Aa3bike CFC

®OyHKumAa CATAN Bo3BpalLaeT apKTaHreHC KoMnaeKcHoro ymcaa X. MHUMas 4acTb NOAy4YeHHOro

mT T
pe3ynbTtaTta NpUHagNEXUT UHTEPBANy [— ;,;]

— |9 10
() CATAN rCATAN_re ooz
25 re COMPLEX— X CATAN COMPLEX re

0.5 im im 7
rCATAN_im

Puc. 7.17. Npumep paboTbl c dpyHKumelr CATAN Ha a3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.10. CATANH

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
BbixOb! CATANH COMPLEX M'Mnepboanyeckmnii apKTaHreHC KOMMJIEKCHOTO
— | ymcha.
CATANH -
—* CATANH

Puc. 7.18. BHewHui Bug, pyHKumMmM CATANH Ha a3bike CFC

®yHKuma CATANH Bo3BpalLaeT rmnepboanyeckmnii apKTaHreHe KomnaekcHoro Yncna X. MHmumas

4acTb MOMYYEHHOTO pe3ybTaTa NPUHAL/IEKUT UHTepBany [— ;,;].

T T

10
TN ]

COMPLEX

= CATANH (]
25 re COMPLEX— X CATANH
05 im

1
rCATANH_im

Puc. 7.19. Npumep paboTbl c dpyHKumMelr CATANH Ha a3bike CFC
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7. KomnnekcHas apnomeTmka

7.11. CCON

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoabl CCON COMPLEX | Conps»eHHoe Yuncno.
CCON .
—& CCON

Puc. 7.20. BHewHui Bua ¢yHKLMmM CCON Ha a3bike CFC

®yHkuma CCON Bo3BpaLlaeT conpaKeHHOoe YNCIO0 A1 KOMNAEKCHOro Yncna X.

{ CCON.RE = X.RE
CCON.IM = —X.IM
(7 CCON [:9 rCCON_re () -
25 re COMPLEX— X CCON COMPLEX re
I3 i

im iE
rCCON_im

Puc. 7.21. Npumep paboTbl c dpyHKLMelt CCON Ha a3bike CFC

Im
A zZ=Xx+iy
L .

o/

\¢o |

R

o[\o ix » Re

N
_y _______ I_ -

Z=x—1y

Puc. 7.22. TeomeTpuyeckoe NpeacTaBieHne ConpaKeHHbIX Yncen
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7. KomnnekcHasa apnupmeTnka

7.12. CCOS

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoabl CCOS COMPLEX | KocnHyc KomnieKkcHOro ymcna.
Mcnonb3yemble mogynum CCOSH, CSET

CCOS -

CCOS

Puc. 7.23. BHewHui Bua, pyHKLMM CCOS Ha a3bike CFC

®dyHKumnA CCOS BO3BpaLLLAET KOCUMHYC KOMMIEKCHOro Yyncna X.

T B LN

COMPLEX re

= CCos (]
25 re COMPLEX— X CCos
05 im

im 7
rCCOS_im

Puc. 7.24. Npumep paboTbl ¢ dpyHKumMelt CCOS Ha a3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.13. CCOSH

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe 4ynucno.
BbixOb! CCOSH COMPLEX | Tunep60oanyecknin KOCMHYC KOMMNJIEKCHOIO

yucna.
Ucnonb3yemble mogynu | COSH, SINH

CCOSH —
—X CCOSH

Puc. 7.25. BHewHuit Bua ¢yHKLMmM CCOSH Ha Asbike CFC

®yHKuMAa CCOSH Bo3BpaLLaeT rmnepboanyeckmii KOCMHYC KOMMAEKCHoro yncna X.

— {9 10
7] CCOSH rCCOSH_re ._’
25 re COMPLEX— X CCOSH COMPLEX re

0.5

i
rCCOSH_im

Puc. 7.26. Npumep paboTbl c dpyHKLMelr CCOSH Ha asbike CFC
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7. KomnnekcHasa apnupmeTnka

7.14. CDIV

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X COMPLEX | KomnnekcHoe yncno.
Bxoabl
Y COMPLEX | KomnnekcHoe yncno.
Bbixoabl CDIv COMPLEX | YacTHOe KOMNEKCHbIX Yncen.

cDIv

hs
i

cD

Puc. 7.27. BHewHu Bug, pyHKLmm CDIV Ha a3bike CFC

®yHKuuA CDIV Bo3BpaLlaeT YacTHOE KOMMAEKCHbIX uncen X n'Y.

]
25 re COMPLEX— .
05 im CDIV ]
M X CDIV
45 re COMPLEX— Y
15 im

COMPLEX re

Puc. 7.28. Npumep paboTbl ¢ dpyHKumelt CDIV Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.15. CEXP
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
Bbixoabl CEXP COMPLEX | 9KCcnoHeHTa KOMMNJIEKCHOro Yncna.

w

CEXP
i CEXP

Puc. 7.29. BHewHuit Bua dyHKLMM CEXP Ha a3bike CFC

®yHKuma CEXP Bo3BpaLlaeT 3HaYeHMe IKCMOHEHTbl KOMMAEKCHOro yncna X.

—— 9 10
CEXP rCEXP_re ._

[g]
25 COMPLEX—] X CEXP COMPLEX re

05 im im 7
rCEXP_im

Puc. 7.30. Npumep paboTbl ¢ dpyHKumelt CEXP Ha asbike CFC

‘@
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7. KomnnekcHasa apnupmeTnka

7.16. CINV
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe yucho.
Bbixoabl CINV COMPLEX | ObpaTHOE KOMMNEKCHOE YNCAO.

(=)

CINV
% CINY

Puc. 7.31. BHewHu Bua pyHKLmMM CINV Ha a3bike CFC

®yHKuma CINV Bo3BpalLaeT 06paTHOe YMCA0 ANA KOMMEKCHOro Ymcna X.

— a2 10
CINV rCINV _re ._,

(2]
25 re COMPLEX— X CINV COMPLEX re

05 im im 7
rCINV_im

Puc. 7.32. Npumep paboTbl c dpyHKLMeln CINV Ha a3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.17. CLOG
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoabl CLOG COMPLEX | HaTypanbHbIi iorapndm KOMMIEKCHOTO YMcna.
Mcnonb3yemble mogynum HYPOT, ATAN2
CLOG *—

—*

CLOG

Puc. 7.33. BHewHK Bua, pyHKumMm CLOG Ha Asbike CFC

®yHKuma CLOG BO3BpaLLaeT 3Ha4YeHMe HaTypaibHOro sorapudma Ans KoMnaeKkcHoro yncna X.

0.5

Soa e %% 7]

COMPLEX

= CLOG (2]
25 re COMPLEX— X CLOG

1
rCLOG_im

Puc. 7.34. Npumep paboTbl ¢ dpyHKumMel CLOG Ha asbike CFC
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7. KomnnekcHasa apnupmeTnka

7.18. CMUL

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X COMPLEX | KomnneKcHoe yncno.
Bxoabl
Y COMPLEX | KomnnekcHoe yncno.
Bbixoapbl CMUL COMPLEX | NponsseaeHne KOMNAEKCHbIX YnCen.
2
CMUL
kA CMUL
A

Puc. 7.35. BHewHui Bua pyHKLMmM CMUL Ha a3bike CFC

®dyHKuna CMUL Bo3BpaLLaeT npomnsseaeHme KomnaeKcHbix uncen Xm'Y.

)
25 re COMPLEX— >
05 im CMUL 2]
M X CMUL
45 re COMPLEX— W
15 im

rCMUL _re

COMPLEX re

rCMUL _im

Puc. 7.36. Npumep paboTbl ¢ dpyHKLMelr CMUL Ha a3bike CFC
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7. KomnnekcHas apnomeTmka

7.19. CPOL
Tun moayna: yHKumAa | NMepemeHHasn Tun OnucaHue
L REAL Paanyc-seKkrtop.
Bxoabl A REAL Yron mexay ocblo AeNCTBUTENbHbIX YNCEN U
paganyc-BeKTOPOM B paanaHax.
Bbixoabl CPOL COMPLEX | KomnnekcHoe yuchno.
i
CPOL
—L CPOL
— A

Puc. 7.37. BHewHui Bua pyHKLMM CPOL Ha Asbike CFC

CDYHKLI,MFI CPOL BO3BpallaeT KOMMNJIEKCHOE 4YnCno, npencraBieHHoe B reomeTpnmd4eckom suae

paanyc-BeKTopom L n yriom (B pagmaHax) mexagy oCbko ILI,EIk/'ICTBI/ITEI'Ile:vIX qyyucen v pagnyc-Bektopom A.

CPOL

2.0 L CPOL
0.785 A

D) mEE—
rCPOL re
COMPLEX re

Wl 35 ]
rCPOL_im

Puc. 7.38. Npumep paboTsi c dpyHKLMel CPOL Ha asbike CFC

Im

X+HY

» e

b g P

Puc. 7.39. FeomeTpuyeckoe nNpecraBiaeHne KOMMNAEKCHOro Ymcna
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7. KomnnekcHasa apnupmeTnka

7.20. CPOW
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoap! X COMPLEX | KomnneKcHoe yncno.
Y COMPLEX | MNoKa3aTenb cTeENEHM KOMMNJIEKCHOIO Yncna.
Bbixoapbl CPOW COMPLEX | KomnaeKcHOe 4ncno, BO3BeAEHHOE B CTEMNEHD.
Ucnonb3yemble mogynu | CEXP, CMUL, CLOG

CPOW
—|X CPOW
=Y

Puc. 7.40. BHewHKI Bua, dyHKLMM CPOW Ha sa3bike CFC

®OyHKunAa CPOW Bo3BpallaeT KomnaekcHoe yncno X, Bo3seseHHoe B crteneHb Y. lNoKasatenb
cteneHu Y TaKXKe ABAAETCA KOMMAEKCHbIM YNCIOM.

(0]
25 re COMPLEX"— 2] G =
0.5 im 1 CPOW rCPOW_re
M X cPOW COMPLEX re
45 re COMPLEX— 4 im -
15 im L{ rCPOW_im QS

Puc. 7.41. Npumep paboTbl c dpyHKumMelr CPOW Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.21. CSET

Tun moaynsa: dyHKuMA | NepemeHHasn Tun OnucaHue
Bxoap! RE REAL JencreutenbHasa 4acTb KOMNAEKCHOTO YMCAa.
IM REAL MHWMaA YacTb KOMMNAEKCHOrO Yucna.
Bbixoabl CSET COMPLEX | KomnnekcHoe yuchno.
2
CSET
—RE CSET
—IM

Puc. 7.42. BHewHui Bua ¢yHKLMM CSET Ha a3bike CFC

®yHKuMA CSET Bo3BpalLL@aeT KOMMIEKCHOE YNC/I0 C AeNCTBUTENbHOM YacTbio X M MHMMOM YacTbio Y.

2.9
0.5

—| 12
CSET

RE CSET

9

s )

IM

COMPLEX re

: A o5 ]

Puc. 7.43. Npumep paboTsi c dpyHKLMel CSET Ha sa3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.22. CSIN

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoabl CSIN COMPLEX | CMHYC KOMNAEKCHOro Yncna.
Mcnonb3yemble mogynum CCOSH, CSINH
CSIN
—X

Puc. 7.44. BHewHn Bug, pyHKumm CSIN Ha a3bike CFC

®dyHKumA CSIN Bo3BpaLLaeT CMHYC KOMMNAEKCHOro uncna X.

0.5 im

CSIN (]

2]
25 re COMPLEX— X

CSIN

0 065 v
rCSIN_re

COMPLEX re

'm T
rCSIN_im

Puc. 7.45. Npumep paboTbl ¢ dpyHKumelt CSIN Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.23. CSINH
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe 4ynucno.
Bbixoabl CSINH COMPLEX | Tmnepboan4ecknin CUHYC KOMMJIEKCHOTO YMCAa.
Ucnonb3yemble mogynu | COSH, SINH

(=]

CSINH
—X CSINH

Puc. 7.46. BHewHui Bua, ¢yHKLmMM CSINH Ha Aa3bike CFC

®yHKUMA CSINH Bo3BpaLaeT runepboiMyeckmnii CUHYC KOMMJIEKCHOTo Ymcna X.

CSINH ()

0 531 »]
ey rCSINH_re .
25 re COMPLEX— X CSINH COMPLEX

re

0.5 im

1
rCSINH_im

Puc. 7.47. Npumep paboTbl c dpyHKumelt CSINH Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.24. CSQRT
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe 4ynucno.
Bbixoapl CSQRT COMPLEX | KBagpaTHbIii KOPEHb KOMMJIEKCHOTO YMCAa.
Ucnonb3yemble mogynu | HYPOT, SGN

CSQRT
—* CSART

Puc. 7.48. BHewHuI B dyHKLMM CSQRT Ha A3bike CFC

®dyHKUMA CSQRT Bo3BpaLLaeT KBagpPaTHbIM KOpeHb KOMNAEKCHoro Yncna X.

——[9 10

2 CSQRT rCSQRT_re (o=
25 re COMPLEX— X CSQRT COMPLEX re

05 i im

11
rCSQRT_im

Puc. 7.49. Npumep paboTbl c dpyHKLMel CSQRT Ha asbike CFC
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7. KomnnekcHasa apnupmeTnka

7.25.CSUB

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X COMPLEX | KomnnekcHoe yncno.
Bxoabl
Y COMPLEX | KomnnekcHoe yncno.
Bbixoabl CSuB COMPLEX | Pa3HOCTb KOMMJIEKCHbIX YMCEN.
C5UB
kA C3UB
A

Puc. 7.50. BHewHKI Bua, dyHKLMM CSUB Ha Asbike CFC

®OyHKumAa CSUB BO3BpalLaeT Pa3HOCTb KOMMJIEKCHbIX umucen X u Y.

25 re COMPLEX— =

05 im CSuB ]
M X CSUB

45 re COMPLEX— Y

15 i

COMPLEX re

rCSUB_im

Puc. 7.51. Npumep paboTbl c dpyHKLMel CSUB Ha a3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.26. CTAN

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnneKkcHoe Yucho.
Bbixoabl CTAN COMPLEX | TaHreHC KOMMNAEKCHOro Yucna.
Mcnonb3yemble mogynum COSH, SINH

CTAN -

X

CTAN

Puc. 7.52. BHewHui Bua, ¢yHKLmMm CTAN Ha a3bike CFC

®yHKuunAa CTAN Bo3BpaLLL@eT TaHFeHC KOMMIEKCHOro Yncna X.

05 im

CTAN (2]

8]
25 re COMPLEX— *x

CTAN

AN 5% ]

COMPLEX re

im T
rCTAN_im

Puc. 7.53. Npumep paboTbl ¢ dpyHKumelt CTAN Ha s3bike CFC
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7. KomnnekcHasa apnupmeTnka

7.27. CTANH

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabl X COMPLEX | KomnnekcHoe 4ynucno.
BbixOb! CTANH COMPLEX | TmnepboanYecknin TaHreHC KOMMJIEKCHOTO
yucna.
Ucnonb3yemble mogynu | COSH, SINH
CTANH -
—|X CTANH

Puc. 7.54. BHewHut sug, ¢yHKumm CTANH Ha a3bike CFC

®yHKumMa CTANH Bo3BpalLaeT runepboanyeckunii TaHreHe KoMnaeKcHoro Yncna X.

= CTANH ]
25 re COMPLEX— X CTANH
05 im

10
L ) e

COMPLEX re

1
rCTANH_im

Puc. 7.55. Npumep paboTbi c dpyHKumMelt CTANH Ha asbike CFC
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8. ApudmeTnKa Yymcen ABONHOM TOYHOCTHU

8. ApudmeTunKa uncen ABOMHOMU TOYHOCTH

8.1. BctynneHue

B cooTtBeTcTBMM co cTtaHgapTom M3K 61131-3 yucna ¢ nsaBatoweit Toukon xpaHatca 8 MNJ1K B
Buae nepemeHHbix TMna REAL. MepemeHHble TMna REAL cooTBeTCTBYeT YMcaam OAMHAPHOM TOYHOCTU

ctaHgapTa |EEE 754 u 3aHumaeT 32 6uta. OHM obecneymBatoT TOYHOCTb B 7-8 AECATMYHbLIX Undp B
AnanasoHe ot 103 o 10%%. [na 60AbLIMHCTBA 33434 3TOrO OKa3blBaeTCA AOCTAaTOYHO, HO B OTAE/bHbIX
CUTYaUMAX MOXKeT NoTPeboBaTbCA NOBbIWeEHHaA TOYHOCTb BblumcneHuii. MIK 61131-3 npegycmatpusaeT
TMn LREAL, nepemeHHble KOTOPOro 3aHMMatT 64 6UTa M COOTBETCTBYIOT YMCNAM ABOMHOM TOYHOCTU

ctaHgapTa |IEEE 754 — HO nopaep’kka AaHHOro TMNa peannsoBaHa He Ha Bcex MJIK. Ons nogobHbIx
cnyvyaeB 6ubanoteka OSCAT npepocTaBadeT TMN AaHHbIX REAL2, smynnpylowmii NOAOEPXKKY yucen
ABoiHOM TouHocTU. REAL2 npeactasnseT coboli CTPYKTypy M3 AByx nepemeHHbix Tuna REAL, ogHa u3
KoTopbIX — RX — cofepXuT «rpybyto» 4acTb 3HauyeHUs (B Hee BXOAUT Lienas 4acTb U 7-8 3HaKOB nocne
3anaToit), a BTopas — R1 — «TOuHyO» (COAEPKUT OCTaBLUMECA 3HAKM MOC/e 3anaToi). Mpu aTomM Kaxkaas
onepauma Hag NofobHOM CTPYKTYPOW MOXKET NPUBECTM K MOoTepe TOYHOCTU. B AaHHOM rnase onucaHbl
bYHKLMM, KOTOPbIe NPUMEHALOTCA A5 PaboTbl C 3STON CTPYKTYPOA.

161


https://ru.wikipedia.org/wiki/IEC_61131-3
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/IEEE_754-2008
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%B4%D0%B2%D0%BE%D0%B9%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8

8. ApndmeTrKa Yncen ABOMHON TOYHOCTH

8.2. R2_ABS
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl X REAL2 BxogHoe 3HaveHue.
Bbixoabl R2_ABS REAL2 3HayeHne No MoAyAIo.

R2_ABS
—IX R2 _ABS

Puc. 8.1. BHewHwi Bua dyHKUMM R2_ABS Ha a3bike CFC

®dyHKuMa R2_ABS Bo3BpalllaeT Moy b Yncaa ABOMHON TouHocTn X Tvna REAL2.

] R2_ABS [—2 EEEE
-0.000000087654321 Ii R1 REAL2— X R2_ABS REAL2 R1 rR1 [ - E
%RX RX — mRX = :I
LIS 140 %
Watch 1 ~

Bripasenne Mpunoskerue Tun 3Ha4eHne Mogrotosnent.. To4ka TPACCMPOBKK Agpec Komme...
@ PLC_PRG.rRX Device.Application REAL 1.23456776 LIMKAMYECKIIA MOHKTO DKM
@ PLC_PRG.R1 Device.Application REAL 8.765432E-08 LIMKAMHecKIi MOHWTO PUHM

Puc. 8.2. Mpumep paboTtbl ¢ dpyHKLMel R2_ABS Ha s3bike CFC
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8. ApudmeTnKa Yymcen ABONHOM TOYHOCTHU

8.3. R2_ADD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
X REAL2 BxoaHoe 3HaveHue.
Bxoabl
Y REAL BxogHoe 3HaveHue.
Bbixoabl R2_ABS REAL2 Cymma Xny.
R2 ADD
—X R2_ADD
—Y

Puc. 8.3. BHewHwui Bua oyHKummn R2_ADD Ha fA3bike CFC

®dyHKuMAa R2_ADD Bo3BpallaeT cymmy yncna ABoMHon TouHocTn X Tuna REAL2 v 3HauyeHus Y

Tmna REAL.
0
7.65625E-8 R1 REAL2
0.003%06 RX
e ey
—X R2_ADD Real2 R1 R1
s ]
30 Y RX RX
k@) 10
Vatch 1 -
JbIpaseHmne Mpunoxenne Tun 3HaueHne MegrotoenenH... Touka Tpaccuposku
# PLC_PRG.rR1 Device.Application REAL 6.492097E-08 LIMK Ak eCKMA MOHKTO PHET
4 PLC_PRG.RX DeviceApplication REAL 3003406 LIMKnMuyeckmil MOHHTO pHET

Puc. 8.4. Mpumep paboTtbl ¢ dyHKUMel R2_ADD Ha asbike CFC
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8. ApudmeTnKa Yymcen ABONHOM TOYHOCTHU

8.4. R2_ADD2

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
X REAL2 BxoaHoe 3HaveHue.
Bxoabl
Y REAL2 BxogHoe 3HaveHue.
Bbixoabl R2_ADD2 REAL2 Cymma Xny.
R2_ADD2
X R2_ADD2
—Y

Puc. 8.5. BHewHwuit Bua oyHKumMmM R2_ADD2 Ha sa3bike CFC

®dyHKuMa R2_ADD?2 Bo3BpaLlaeT cymmy ymcen AsoriHo TouHocTn X 1Y Tuna REAL2.

7.65625E-8

0.003806

R1
RX

(o]
REAL2'—

7.65625E-8
0.003906

Watch 1

R1
RX

‘el
REAL2— —

Sy
e Bl RE=uay
X R2_ADD2 Real2 R1 R1 7
o
Y RX RX
h4+Q [m0%

BeipaxeHune
@ PLC_PRG.R1
% PLC_PRG.rRX

Mpunoxenne
Device.Application
Device.Application

Tun 3HaueHne
REAL 1.53125E-07
REAL 0.007812

HUAFUTUEJ'IEHH.‘. TDNKETPEC(MPUEKM
Linknaeckinli MOHMTODMHD

L{MKmia4eckinli MORMTOpMHT

Puc. 8.6. Mpumep paboTtbl ¢ dyHKUMel R2_ADD2 Ha sa3bike CFC
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8. ApudmeTnKa Yymcen ABONHOM TOYHOCTHU

8.5. R2_MUL
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
X REAL2 BxoaHoe 3HaveHue.
Bxoabl
Y REAL BxogHoe 3HaveHue.
Bbixoabl R2_MUL REAL2 MpousseneHue X n'Y.
R2 MUL
X R2 MUL
Y

Puc. 8.7. BHewHwui Bua dyHKumMmM R2_MUL Ha a3bike CFC

®dyHKuMAa R2_MUL Bo3BpallaeT npousBegeHue 4yucna aBonHoM ToyHoctu X Tuna REAL2 wm

3HayeHmAa Y Tuna REAL.

7.65625E-8 R1 REAL2 :
0.003906 RX
— o
i =r
—X R2_MUL Real2 R1 rR1
20 ¥ RX e RCHENE
k|4+|Q) [190%
Watch 1 - R
Bripa:keHne MpunoseHue Tun 3HaueHne MoaroToenenH.. Touka Tpaccupoeku
@ PLC_PRG.R1 Device.Application REAL 1.53125E-07 LIMENMHECKHIA MOHKTO PHHE
4 PLC_PRG.rRX Device.Application REAL 0.007812 Limknmseckmli MOHMTO pUHT

Puc. 8.8. Mpumep paboTtbl ¢ dyHKUMel R2_MUL Ha a3bike CFC
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8. ApudmeTnKa Yymcen ABONHOM TOYHOCTHU

8.6. R2_SET

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl X REAL BxoaHoe 3HaveHue.
Bbixoabl R2_SET REAL2 BbixogHOE 3HavyeHue.
R2 SET
X R2_SET

Puc. 8.9. BHewHwit Bua dyHKUMKM R2_SET Ha sa3bike CFC

®dyHKuMAa R2_SET npucBamMBaeT 3HayeHWe BXogHOM nepemeHHon X Tuna REAL BbixogHoWM

nepemeHHoM ABonHOM TouHocTM R2_SET Tvna REAL2.

0.003%06

}_

(o)
R2_ SET —1
X R2_SET

Real2

R1
RX

) -
B

r

Puc. 8.10. Mpumep paboTbl c dpyHKUMel R2_SET Ha asbike CFC
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9. ApndmeTtnyeckme pyHKLUN

9. ApudmeTnueckme pyHKLUM

9.1. F_LIN
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL | AprymeHT.
Bxopabi A REAL | Yrnosoi KoadpdUumeHT.
B REAL | KoadduumeHT casura.
Bbixoabl F_LIN REAL | 3HayeHWe NMHEeHON QYHKLMK.
FLIN
—* F_LIN
—A
—B

Puc. 9.1. BHewHwuit Bua dyHKumm F_LIN Ha asbike CFC

®yHKumMAa F_LIN Bo3BpallaeT aas aprymeHta X sHayeHne AMHENHOW GYHKLUNKU, BbIYMCAEHHOE MO

dopmyne
FLINX)=A-X+B

E

F_LIN

. - 1
2.0 X F_LIN rE_LIN [T ]
3.0 A
40 B

Puc. 9.2. Mpumep paboTbl ¢ dyHKumel F_LIN Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F

9. ApndmeTtnyeckme pyHKLUN

9.2. F_LIN2

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL | AprymeHT.
X1 REAL | KoopauHaTta X Ansa Toukm 1.
Bxoabl Y1 REAL | KoopauHata Y gnda toukm 1.
X2 REAL | KoopguHaTta X AnA TOYKM 2.
Y2 REAL | KoopauHaTta Y gnda Toukn 2.
Bbixoabl F_LIN2 REAL | JInHenHO MHTepnoAnpoBaHHoOe 3HavyeHne Y ana X.

0]
F_LIN2 '—
—x F_LIN2
—{x1
—¥1
—x2
—v2

Puc. 9.3. BHewHwui Bug yHKumMm F_LIN2 Ha asbike CFC

®yHKuMAa F_LIN2 Bo3BpaLaeT gasa TOYKM C KoopauHaTon X pesynbTaT IMHENHOM MHTEPNOAALUK
KoopAuHaTbl Y mexay y3nosbiMu TodKkamu (X1, Y1) n (X2, Y2). Ecaum 3HayeHune X He BXOAWUT B AManNasoH
(X1...X2), To 3HaueHue Y (F_LIN2) skcTpanonupyertcsa.

E
F_LIN2

- 1
4.0 he F_LIN2—| r_LINZ ::l
20 X1
5.0 Y1
6.0 R
15.0 V2

E

F_LIN2

- 1
8.0 X F_LIN2—| rE_LIN2 ::l
2.0 X1
5.0 il
6.0 x2
15.0 2

Puc. 9.4. Mpumep paboTtbl ¢ dyHKuMel F_LIN2 Ha a3bike CFC
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9. ApndmeTtnyeckme pyHKLUN

9.3. F_POLY

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
X REAL AprymeHr.
Bxoabl
C ARRAY [0..7] OF REAL | KoaddunumneHTbl nonMHoma.
Bbixoapbl F_POLY REAL 3HayeHue NoIMHOMaA 7-01 CTEMEHN.
F_POLY '—
X F_POLY

Puc. 9.5. BHewHu Bua dyHKLumn F_POLY Ha sa3bike CFC

®yHKuma F_POLY Bo3BpallaeT 3HayeHMe NoANHOMa 7-01 cTeneHu ¢ Koapdpuumentamm C (rge C—

MaccuB U3 8-Mu 3HaYeHUI) ana aprymeHTa X, BbluMcieHHoe no dopmyne

7
F_POLY(X) = z C[i] - X!
i=0

arPolyCoeffs: ARRAY [0..7] OF REAL:=[1.0, 1.0, 1.0, 1.0, 2.0, 2.0, 3.0, 3.0]:

—

0|

arPolyCoeffs

li

O X

F POLY '—
- 1
F_POLY —— F_POLY [:jl

Puc. 9.6. Mpumep pabotbl ¢ dyHKuMel F_POLY Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%87%D0%BB%D0%B5%D0%BD

9. ApndmeTtnyeckme pyHKLUN

9.4. F_POWER

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
a REAL | KoadpouumeHT.
Bxoabl X REAL | AprymeHT.
n REAL | Moka3saTenb cTeneHwn.
Bbixoabl F_POWER REAL | 3HayeHMe cTeneHHoM GyHKUUMU.
F_POWER —
—a F_POWER
—X
—n

Puc. 9.7. BHewHwi Bua dyHKunn F_POWER Ha fa3bike CFC

®dyHkumMa F_POWER Bo3BpaliaeT Aad aprymeHta X 3HauyeHWe CTeneHHON QyHKUuM,

BblYMCAEHHOE Mo dopmyne

F_POWER(X) = a - X"

0]
F_POWER ' =
—_— - 1 |
2.0 a F_POWER—— F_POWER

30
4.0 n

Puc. 9.8. Mpumep paboTtbl ¢ dyHKUMelt F_POWER Ha sa3bike CFC
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9. ApndmeTtnyeckme pyHKLUN

9.5. F_QUAD
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL | AprymeHT.
A REAL | K .
Bxogb! 03¢ dNUMEeHT
B REAL | KoadouuneHT.
C REAL | KoadpoumumeHT.
Bbixoabl F_QUAD REAL | 3HayeHMe KBagpaTUYHOMN QYHKLMN.
(0]
F_QUAD '—
— F_QUAD —

|
[ ===

Puc. 9.9. BHewHwui Bua dyHKumMmn F_QUAD Ha s3bike CFC

®dyHkumMa F_QUAD Bo3BpawaetT aas aprymeHTa X 3Ha4YeHMe KBaAPaTUYHOM dYHKUMM,

BblYMCAEHHOE Mo dopmyne

F_QUAD(X) =A-X2+B-X+C

0
F_QUAD ' =
2.0 B F_QUAD —— F_QUAD S EEC—
3.0 A
4.0 B
5.0 C

Puc. 9.10. Npumep paboTsi c dpyHKLMel F_QUAD Ha asbike CFC
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9. ApndmeTtnyeckme pyHKLUN

9.6. FRMP_B
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
START BYTE HayanbHoe 3HayeHue.
DIR BOOL HanpaBneHne nsmeHeHuA BbIXoAa.
Bxoabl
D TIME Mpoweplee spemsa.
TR TIME MonHoe Bpemsa reHepaumn (ot 0 ao 255).
Bbixoabl FRMP_B BYTE Bbixog, 610Ka.
0]
FRMP_B —
—START FEMP_B —
—DIR
—TD
—TR

Puc. 9.11. BHewHwnit Bug ¢pyHKumMm FRMP_B Ha s3bike CFC

®dyHkumMa FRMP_B ucnonbsyetca gns peanusauum reHepatopa JnHenHol ¢yHKumu. Moka
byHKUMA HaxoguTcA B paboTe, 3HauyeHUe ee BbIXOoAa MHEWHO M3MeHseTcs oT Tekylero (START) go
makcumanbHoro (npy  DIR=TRUE) wan muHumanbHoro (npu DIR=FALSE). MwuHMMmanbHoe U
MaKCMMaibHOEe 3Ha4yeHUA onpeaenatoTca AnanazoHom Tuna BYTE n cooTBeTCTBEHHO cOCTaBaAaT 0 m
255. Bxog TR onpeagensieT nosnHoe Bpems reHepauuu (ot 0 go 255 cekyHa), a Bxog TD — Bpems,
npowejlee ¢ Hayana pabotbl GpyHKUMU. Takum 0b6pasom, 3HauyeHne Bxoaa TD A0MKHO yBEMYMBATLCS

BO BpemA pa60TbI CbYHKLI,MVI Ana USMeHeHUA ee BbiIXxoaa.

Cm. TaKKe reHepatop _RMP_B, nocTpoeHHbIn Ha 6a3e AaHHON GYHKLMMN.

NOT 7]
fBTON FRMP_B —

3
TON 0 START FRMP_B byFRMP_B
— TRUE DIR

TH25s l— PT ET D
T#25s I— TR

o (-]

Puc. 9.12.Mpumep pabotbl ¢ pyHKunen FRMP_B Ha a3bike CFC
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9. ApndmeTtnyeckme pyHKLUN

& Trace X

y Kondwrypauua
/ / / 0063EHTE NEPEMEHHYIO
20000 mm PLC_PRG.FbTON.ET
/ / / mm PLC_PRG.byFRMP_B
10000 / 7 / /

fﬁﬁ AARAN

T
o im

s
™~
'y

™

Puc. 9.13. TpaccnposKa pabotbl ¢yHKUMKM FRMP_B ans puc. 9.12
(Ans ET 3HaueHma no ocn Y — B Mc)
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9. ApndmeTtnyeckme pyHKLUN

9.7. FT_AVG
Tun moayna: ®b NepemeHHasn Tun OnucaHue
IN REAL | KoHTponupyemoe 3HayeHue.
E BOOL | CurHan ynpaBneHua 610Kom.
Bxoabl
N N Yucno Touek ycpeaHeHus curHana (0...32).
RST BOOL | CurHan cbpoca 610Ka.
BbixoAapl FT_AVG REAL | 3HayeHMe cKo/b3sLEeN cpesHen.
fbFtAvg
FT_AVG '—
—IM AVGH—
—E
—N
—RST

Puc. 9.14. BHewHuit Bug @6 FT_AVG Ha s3bike CFC

dyHKUMOHanbHbIN 610K FT_AVG npeactasnset cobol ¢uabTp cKonb3dAllein cpegHen. Ecam Bxog,

E nmeet 3HayeHne TRUE, To 610K HaxoauTca B paboTe, 1 Ha Bbixod AVG nogaetca 3HayeHue Bxoga IN,
ycpegHeHHoe 3a nocnegHue N unknos NJK (K — Homep Terywero yukna MN/K):

Ecam N=0, To AVG=IN. Mo nepegHemy ¢poHTy Ha Bxoge RST gaHHble 610Ka 0b6HynAtoTCA, U
ycpeAHeHne Ha4yMHaeTCA 3aHOBO.

E i pros Kondwrypauus

b [ [LobaeTh nepemertyta
a0 m PLC_PRG.fbFtAvg.IN
mm PLC_PRG.fbFtAvg.AVG

80

40

1 s -

40 ARERY
JESESSSes s
SEacisi=cn
VNN

i " v

¥ 3

T T T T T T T T T
10s 20s

Puc. 9.15. TpaccnpoBKa pabotbl @6 FT_AVG (N=30, Bpems umkna MSIK=50 mc)
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9. ApndmeTtnyeckme pyHKLUN

9.8. FT_MIN_MAX

Tun moayna: ®b NepemeHHasn Tun OnucaHue
IN REAL | KoHTponupyemoe 3HayeHue.
Bxoabl
RST BOOL | CurHan cbpoca 610Ka.
BbIXOb! MX REAL | MakcumanbHoOe 3HayeHue.
MN REAL | MuHMUManbHoe 3HavyeHue.
foFtMinMax  (—
FT_MIN_MAX'—
—IM X
—RST ity

Puc. 9.16. BHewHuii Bug ®b FT_MIN_MAX Ha a3bike CFC

dyHKUMOHanbHbIM 610K FT_MIN_MAX cobupaet cratuctuky o Bxoge IN, coxpaHAas ero

MaKCMMasibHOe U MMHMMA/IbHOE 3HayeHMe Ha Bbixogax MX n MN. Mo nepegHemy PpoHTy Ha Bxoge RST

3Ha4YeHMA BbIXO40B 06Hy1'IFH-OTCF|, nocne 4yero c60p CTaTUCTUKN HAYMNHAETCA 3aHOBO.
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9. ApndmeTtnyeckme pyHKLUN

9.9. FT_RMP
Tun moayna: ®b NepemeHHasn Tun OnucaHue
Rmp BOOL | CurHan ynpasaeHus 610KoM.
Bxogb! IN REAL | KoHTpoanpyemblii cUrHan.
KR REAL | JonyctMman cKOpPOCTb HapacTaHus, ea/c.
KF REAL | Aonyctumas ckopocTb cnaga, ea/c.
out REAL | CrnaxeHHOe 3Ha4yeHue curHana.
BbixoAapl busy BOOL | ®nar «6n10K B paboTe».
ub BOOL | HanpaBneHue nameHeHUA CUrHana.
foFtRmp
FT_RMP —
—{Rmp out —
—{IN busy—
—KR ub
—KF

Puc. 9.17. BHewHuit Bug P56 FT_RMP Ha s3bike CFC

dyHKUMOHanbHbIM 610Kk FT_RMP ncnonb3yeTca ana criakueaHua curHanos. Moka Bxog Rmp
nmeeTt 3HavyeHne TRUE 610K Haxoautca B paboTe M 3HaYeHMWe BbiIxoAa out ciesyeT 33 3HaYeHMEM BX0OAa
IN, npu 3TomM A0MNyCTMMasa MaKCMMajbHas CKOPOCTb YBeAMYEHMA 3HayeHWa Ha Bbixoge (B eA./c)

onpegenaeTca Bxogom KR, a Aonyctmaa makCnMmasibHaAa CKOPOCTb YMEHbLIEHNA — BXO40M KF. Bbixog,

busy umeet 3HauyeHne TRUE, noka npouncxogut nsmeHeHue Bbixoga out. Boixog UD umeeT 3HayeHue

TRUE, ecnu 3HayeHue Bbixoaa out ysenanymsaetca, u FALSE — echm ymeHblaetca. BeanunHa nsmeHeHma

Bbixoga out 3aBUCUT OT BpemeHu umkna MNJK; cm. Takke 610kn RMP_B n RMP_W ¢ ¢puKcMpoBaHHOM

BE/IMYNHOMN U3MEHEHUS BbIXO408B.

ﬂ Kondwrypauns

mm PLC_PRG.FbFtRmp.in

[ofaeuTh nepemettyio
FL L. mm PLC_PRG.FbFtRmp.out

&0 T
40

[
=} o
L

(1

40

/

AN

20 [/
0
T

N

1m30s

2m30s

3m

Puc. 9.18. TpaccuposKa pabotbl P65 FT_RMP (KR=5.0, KF=2.0, Bpems umkna MSIK=50 mc)
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9. ApndmeTtnyeckme pyHKLUN

9.10. LINEAR_INT

Tun moaynsa: dyHKuMA | NepemeHHasn Tun OnucaHue
X REAL AprymeHT.
ARRAY
Bxoabl XY [1..20,0..1] | Tabanua y310BbIX TOYEK.
OF REAL
Pts INT Yncno ncnonbsyemsbix y3noBbix Touek (3..20).
BbixOb! LINEAR_INT REAL QMHeﬁHo WHTEPNOIMPOBAHHOE 3HaYeHne Y ans
LINEAR_INT —
* LINEAR_INT
X
Pts

Puc. 9.19. BHewHuit Bua ¢yHKumm LINEAR_INT Ha asbike CFC

®yHKuma LINEAR_INT BbinosHAET gnsa 3HaYeHus X KYCOUHO-/IMHEMHYID WHTEpPRnonaumio no
3aBUCMMOCTM, onpeaensemon Tabauuer ysnosbix Todyek XY. 3HauyeHua X B Tabauue [o0mKHbI ObiTb
OTCOpPTMPOBaHbl NO BO3pacTaHuio. Bxog Pts onpegenseT 4nMcno wMcnosiblyembix OAA UHTEPNOAALUM
Y3/10BbIX TOYEK U MOXKET NPUHMMaTb 3HauyeHue B auanasoHe [3..20]. Ecam 3HaueHue X He BXoAWT B
AvanasoH Tabanupl, To 3HadeHne Y (LINEAR_INT) skcTpanonumpyeTtcs.

ar¥¥: ARRAV[l..20,0..1] OF REAL:=[-10.0, -0.53, 10.0, 0.53, 100.0, BE.3, 200.0, 122.2]:
LINEAR_INT o
- 1
30.0 X LINEAR_INT ——— rLINEAR_INT g

Puc. 9.20. Npumep paboTbi c dyHKUMel LINEAR_INT Ha a3bike CFC

Cm. TaKkKe puc. 9.23.
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9. ApndmeTtnyeckme pyHKLUN

9.11. POLYNOM_INT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
X REAL AprymeHT.
ARRAY [1..5,
Bxoabl XY 0..1] OF REAL Tabnunua y310BbIX TOYEK.
Pts INT Yncno ncnonbsyembix y3noBbIX ToUek (3..5).
n
BbIXOb! POLYNOM_ INT REAL OJINHOMMANBbHO UHTEPNOANPOBAHHOE
3HayeHue Y ana X.

POLYNOM_INT
X POLYNOM_INT
XY
Pts

Puc. 9.21. BHewHuit Bug ¢yHKumMm POLYNOML_INT Ha s3bike CFC

OyHKunAa POLYNOM_INT BbinoAHAET AnsA 3HaveHuMA X MOJIMHOMMUAJIbHYIO MHTEPNOAALUIO MO
3aBUCMMOCTM, onpeaensemon Tabauuer ysnosbix Todyek XY. 3HauyeHua X B Tabauue [o0mKHbI ObiTb
OTCOpPTUPOBaHbl NO BO3pacTaHuio. Bxog Pts onmpegenseT 4nMcno wMcnosb3yemblx AAA MHTEPNOAALMMU
Y3/10BbIX TOYEK U MOXKET NPUHUMATb 3HaYeHWe B amanasoHe [3..5]. Ecam 3HauyeHne X He BXOgUT B
AnanasoH Tabanupl, To 3HaYeHne Y (POLYNOM_INT) aKcTpanonupyetcs.

ar¥¥: ARRAY[1..20,0..1] OF REAL:=[-10.0, -0.53, 10.0, 0.53, 100.0, 88.3, 200.0, 122.2];
(2]
POLYNOM_INT =
30.0 X POLYNOM_INT ——  rPOLYNOM_INT B 112 ]

arxy A d 11425705
e

Puc. 9.22. Npumep paboTbl c dpyHKumeli POLYNOM_INT Ha asbike CFC
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9. ApndmeTtnyeckme pyHKLUN

Ha puc. 9.23 npuseaeH npumep pabotbl PpyHKumnii LINEAR_INT v POLYNOM_INT. YepHbim
LBETOM MOCTPOeHa UcxoaHasa TabanyHaa 3asucumoctb arXY, CMHUM — 3aBUCMMOCTb C AONONHUTEIbHbIM
JIMHEMHO WHTEPNO/IMPOBAHHbIMM  TOYKAaMM, KpaCHbIM — 33aBUCMMOCTb C  AOMOJIHUTEbHbIMU
NO/IMHOMMA/IbHO UHTEPMO/IMPOBAHHbIMM TOYKaMU. KoopanHaTtel X A0NOAHUTENbHbIX Tovek: (-5, 5, 75,
150).

200.0 200.0
180.0 180.0
160.0 160.0
140.0 140.0
120.0 120.0
100.0 100.0
80.0 80.0
60.0 60.0
40.0 400
20.0 200
0.0 0.0
2000 200.0
180.0 180.0
160.0 160.0
140.0 140.0
120.0 120.0
100.0 100.0
80.0 80.0
60.0 60.0
40.0 40.0
200 20.0
0.0 0.0
200.0 200.0
180.0 180.0
160.0 160.0
140.0 140.0
120.0 120.0
100.0 100.0
80.0 280.0
60.0 60.0
40.0 40.0
200 20.0
0.0 - 0.0

Puc. 9.23. Npumep paboTbl dpyHKUMI LINEAR_INT 1 POLYNOM_INT Ha a3bike CFC
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10. FleomeTpuryeckme pyHKLUN

10. FeomeTpuyeckue pyHKUUMU

10.1. CIRCLE_A

Tun mogyna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoab! rx REAL | Pagnyc okpy»XHOCTW.
ax REAL | Yron cektopa B rpagycax.
Bbixoabl CIRCLE_A REAL | MNnowaab cekTopa OKPYXHOCTY.
0 X
CIRCLE_A O
—rx CIRCLE_A
e ax

Puc. 10.1. BHewHwuit Bua ¢oyHKumm CIRCLE_A Ha asbike CFC

®yHKumA CIRCLE_A BO3BpalLaeT A1 OKPYKHOCTU C PaZnyCcoOM rX NAOLLAAb CEKTOPA C YI/IOM ax,

BbIYMCNIEHHYIO MO Gopmye:
-rx? - ax

TT
CIRCLEA=—F—
- 360

(3]

CIRCLE_.A '— T
— 1 37
5.0 P CIRCLE_A —— CIRCLE_A AN EENEAN N

ax

Puc. 10.2. Npumep paboTsi ¢ dyHKLMel CIRCLE_A Ha asbike CFC
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10. FleomeTpuryeckme pyHKLUN

10.2. CIRCLE_C

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue

r REAL | P .
Bxoap! X aANyC OKPYKHOCTU

ax REAL | Yron cektopa B rpagycax.
Bbixoabl CIRCLE_C REAL | lanHa ayru cekTopa OKPYXHOCTY.

CIRCLE_C
—rx CIRCLE_C

Puc. 10.3. BHewHuit Bua ¢yHKumm CIRCLE_C Ha asbike CFC

®yHKumnA CIRCLE_C Bo3BpalLaeT 41A OKPYKHOCTU C paguyCcom X AJIMHY AYrM CEKTopa C Yyraom

ax, BblYMCNEHHYLO o dopmyne:

CIRCLE C = 20 1% " ax
- 360
0]

CIRCLE_.C — o
- 1
5.0 % CIRCLE_.C——— ICIRCLE_C ] S ]
60.0 | 523598766 |

ax

Puc. 10.4. Npumep paboTsi ¢ dyHKUMel CIRCLE_C Ha asbike CFC
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10. FleomeTpuryeckme pyHKLUN

10.3. CIRCLE_SEG

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
rx REAL | Pagnyc okpy»XHOCTW.
BxoAb! HX REAL | BbicoTa cermeHTa.
Bbixoabl CIRCLE_SEG REAL | MNnowaab cermeHTa OKPYKHOCTU.
HX
. rx
CIRCLE_SEG
—rx CIRCLE_SEG
—HX

Puc. 10.5. BHewHwuit Bug ¢oyHKumm CIRCLE_SEG Ha si3bike CFC

®yHKunAa CIRCLE_SEG BoO3BpallaeT A/Aa OKPYXKHOCTM C paguycom RX nnowapb cermeHTta ¢

BbicoToi HX.

()

CIRCLE_SEG '— T
- 1
5.0 n CIRCLE_SEG —— ICIRCLE_SEG 8 BN
1.0 4 08752775

s

Puc. 10.6. Npumep paboTbl ¢ dpyHKumel CIRCLE_SEG Ha a3bike CFC
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10. FleomeTpuryeckme pyHKLUN

10.4. CONE_V
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
rx REAL | Pagnyc ocHoBaHUMA KOHyca.
B
XOA®! hx REAL | BbicoTa KOHyca.
Bbixoabl CONE_V REAL | O6bem KoHyca.

CONE_V
CONE_V

Puc. 10.7. BHewHwuit Bug ¢yHKuMmn CONE_V Ha asbike CFC

®dyHKuMa CONE_V Bo3Bpalaer o6bem KOHyca C paguycom OCHOBaHMA rX W BbicoTol hx,

BbIYMC/IEHHbIN No dopmyne

CONE_V | T
- 1
5.0 X CONE_V ———— rCONE_V L] 52 )]
1.0 2617994

hix

Puc. 10.8. Npumep paboTbi c dpyHKLMelr CONE_V Ha a3bike CFC
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10. FleomeTpuryeckme pyHKLUN

10.5. ELLIPSE_A

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
R1 REAL | Manasa nonyocbk anaumnca.
Bxoabl
R2 REAL | bonbwas nonyocb anamnca.
Bbixoabl ELLIPSE_A REAL | Nnowaab sanaunnca.
ELLIPSE_A
—R1 ELLIPSE_A
—R2
Puc. 10.9. BHewHKI Bua pyHKLmMM ELLIPSE_A Ha a3bike CFC
®yHKuuA ELLIPSE_A BO3BpalaeT naowaab snaunca ¢ noayocamm R1 n R2, BbluMCAEHHYO NO
dopmyne

ELLIPSE_A =m-R1-R2

(o]
ELLIPSEA — =
_— - 1
50 R1 ELLIPSE_A—— (ELLIPSE_A S AR

3.0 R2

Puc. 10.10. Mpumep paboTbi c dpyHKUMelt ELLIPSE_A Ha asbike CFC
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10. FleomeTpuryeckme pyHKLUN

10.6. ELLIPSE_C

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
R1 REAL | Manasa nonyocbk anaumnca.
Bxoabl
R2 REAL | bonbwas nonyocb anamnca.
Bbixoabl ELLIPSE_C REAL | NMepumeTp anamnca.
5 R1
ELLIPSE_C
—R1 ELLIPSE_C
—-R2 R2
Puc. 10.11. BHewHwui Bug ¢dyHKumm ELLIPSE_C Ha s3bike CFC
®yHKumAa ELLIPSE_C Bo3BpallaeT nepumeTp aaaunca ¢ noayocamu R1 n R2, BbIUMCAEHHbIA NO
dopmyne

ELLIPSE_C = 1t* [3- (R1 + R2) — /(3R1 + R2) - (R1 + 3R2)]

(0]
ELLIPSE_.C '—
5.0 R1 ELLIPSE_C ——
3.0 R2

[ELLIPSE C

(=5 ]

Puc. 10.12. Mpumep pabotbl c dpyHKumen ELLIPSE_C Ha a3bike CFC
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10. FleomeTpuryeckme pyHKLUN

10.7. SPHERE_V

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl rx REAL | Paaguyc cdepbl.
Bbixoabl SPHERE_V REAL | O6bem coepbl
SPHERE_V
+4rx SPHERE_V

Puc. 10.13. BHewHwni Bug, dyHKumm SPHERE_V Ha asbike CFC

®yHKuma SPHERE_V Bo3BpallaeT o6bem chepbl C pagmuycom rx, BbIYUCIEHHbIN No dopmyne

4
SPHERE_V = 37 rx3

o)
SPHERE_V — =
— 1
[ 10— SPHERE_V|—— SPHERE_V A SR

Puc. 10.14. Mpumep pabotbi c dyHKUMelt SPHERE_V Ha a3bike CFC
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10. FleomeTpuryeckme pyHKLUN

10.8. TRIANGLE_A

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
S1 REAL | AnnHa cTopoHbI 1.
S2 REAL | anHa CTOPOHDI 2.
Bxoabl
A REAL | Yron mexay ctopoHamu 1 u1 2, rpagychl.
S3 REAL | AanHa cTOpOHbI 3.
Bbixoapl TRIANGLE_A REAL | MNnowaab TpeyroabHMKa.
o
TRIANGLE A —]
—St TRIANGLE A S1 53
— A
—52
—53
S2

Puc. 10.15. BHewHwui Bug dyHKumm TRIANGLE_A Ha si3bike CFC

®yHKumAa TRIANGLE_A Bo3BpalwaeT naowagb TPeyrosbHWKA, BbIYUCAEHHYIO OOHUM U3 ABYX
cnocob6os:

1. no agBym cTOopoHam M yray mexay Humm (S1, S2, A). B aTom cnydae 3HaYeHUe BXoAa AOMKHO
6bITb paBHo 0.

1
TRIANGLE_A = > S1-S2-sin(A)

2. no Tpem cTopoHam (S1, S2, S3). B aTom cnyyae 3HauyeHune Bxoaa A A0NKHO BbiTb paBHO 0.

TRIANGLE_A = \/p- (p — S1) - (p — S2) - (p — S3)

_ S1+S2+S3
P= 2
TRIANGLE_A =
—_— - 1

3.0 S1 TRIANGLE_A ——— (TRIANGLE_A 0 B
90.0 A
40 52
0.0 s3

Puc. 10.16. Mpumep pabotbl c dpyHKUunent TRIANGLE_A Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11. Onepauumn Hag BEKTOpamu

11.1. BctynneHue

®yHKLUMWN, ONUCaHHble B AaHHOM [faBe, Mcnonb3yeTcA Anda paboTbl € paamyc-BEKTOPamMu
TPEXMEPHOro NPOCTPaHCTBa. KoopanHaTel paanyc-BekTopa onucbiBatoTca cTpyktypoit VECTOR 3.

11.2. V3_ABS

Tun moaynsa: GyHKLMA NepemeHHan Tun OnucaHue
Bxoabl A VECTOR 3 | Pagunyc-BeKTOp.
Bbixoabl V3_ABS REAL OnvHa paanyc-seKkropa.
V3_ABS
A V3 ABS

Puc. 11.1. BHewHuit Bua oyHKumm V3_ABS Ha s3bike CFC

®yHKuMa V3_ABS Bo3BpallaeT Moay/b pagnyc-sektopa A (paBHbIA OAMHE COOTBETCTBYHOLLENO
OTpesKa), BbluUC/eHHbIM no dopmynie

V3_ABS(A) = v (A.X)2 + (A.Y)2 + (A.Z)?)

7
T V3 ABS — -
20 L Ix VECTOR_3'— A V3 _ABS m:
20 Y
1.0 7

Puc. 11.2. Npumep paboTbl c dyHKumel V3_ABS Ha s3bike CFC
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11. Onepauym Hag BeKTOpamm

11.3.V3_ADD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
A VECTOR 3 | P - A.
Bxoap! agunyc-BeKTop
B VECTOR 3 | Paguyc-sekTop B.
Bbixoabl V3_ADD VECTOR 3 | Cymma pagunyc-sektopos A u B.
V3_ADD
A V3 ADD
B

Puc. 11.3. BHewHu Bua ¢yHKLmm V3_ADD Ha Asbike CFC

npeacraBaseT coboli CYyMMMpPOBAHME UX KOOPAUHAT).

— {7
V3_ADD

A V3_ADD
B

(0]
10 X VECTOR_3'—
20 Y
30 z

T
4.0 X VECTOR_3'—
5.0 Y
6.0 z

i
=

dyHKuma V3_ADD BosBpallaeT cymmy paaunyc-BekTopoB A M B (cymmupoBaHME BeKTOpPOB

3
VECTOR_3 X X
Y e
5
7 —[rZ 5 ]

Puc. 11.4. Npumep paboTsi c dpyHKLMel V3_ADD Ha s3bike CFC
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11. Onepauym Hag BeKTOpamm

11.4. V3_ANG

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

A VECTOR 3 P - A.
Bxoap! aANyCc-BEKTOp

B VECTOR 3 Pagwnyc-sekTop B.

- AunB
Bbixoab! V3_ANG REAL Yron mexay paguyc-sektopamu A 1 B (B
paguaHax).

Ucnonb3yemble mogynm | V3 DPRO

V3 _ANG
A V3 _ANG
B

Puc. 11.5. BHewHui Bua oyHKLMM V3_ANG Ha Aa3bike CFC

®yHKuma V3_ANG Bo3BpallaeT 3HayeHMe yrna (B pagnaHax) mexay paaunyc-sektopamu A u B.

(0]

1.0 —Ix VECTOR_3'— ;
0.0 v V3_ANG (=]
0.0 - A V3_ANG V3_ANG
g '
o
0.0 —Ix VECTOR_3'—
1.0 Ly
0.0 L1z

Puc. 11.6. Npumep paboTbl c dyHKumelt V3_ANG Ha si3bike CFC
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11. Onepauym Hag BeKTOpamm

11.5.V3_DPRO
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxozb! A VECTOR 3 | Paguyc-BeKktop A.
B VECTOR 3 | Paguyc-sekTop B.
Bbixoabl V3_DPRO VECTOR 3 | CkanapHoe npousseaeHue paguyc-sektopos A u B.
V3 DPRO
A V3 DPRO
B

Puc. 11.7. BHewHu Bug, pyHKumm V3_DPRO Ha a3bike CFC

®dyHKumA V3_DPRO Bo3BpaLLaeT CKaaspHoOe NpousBeaeHne paguyc-sektopos A u B.

(o]
1.0 —Ix VECTOR_3—
20 -ty V3 DPRO
20 L1z A V3 DPRO V3_DPRO = ]
—B
T
10 —Ix VECTOR_3—
20 -ty
30 Lz

Puc. 11.8. Npumep paboTsi c dpyHKLMel V3_DPRO Ha s3bike CFC

191
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11. Onepauym Hag BeKTOpamm

11.6. V3_NORM

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl A VECTOR 3 | OgHOMEpPHbIM pagmnyc-BeKTOP.
Bbixoabi V3_NORM VECTOR 3 | EAWHMYHbBIN paguyc-BeKTOP.
Mcnonb3yemble mogynm V3 ABS, V3 SMUL

V3 NORM
—{A V3 NORM

Puc. 11.9. BHewHu Bua ¢yHKLMM V3_NORM Ha Asbike CFC

®dyHKuMa V3_NORM KoHBepTUpPYeT OAHOMEpPHbIM paauyc-BeKTOp A B €AMHWYHLIA BEKTOp,
OPUEHTMPOBAHHbI B TOM e HanpaBiaeHUMN.

V3 NORM 0 =
0 - 2
0.0 X VECTOR_3 A V3_NORM VECTOR_3 X X t— | o |
0.0 Y rY 4 —
30 1z z Z

Puc. 11.10. Mpumep paboTbi c dpyHKUmelt V3_NORM Ha asbike CFC

-
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11. Onepauym Hag BeKTOpamm

11.7.V3_NUL
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl A VECTOR 3 | Pagunyc-BeKTOp.
BbixoAapl V3_NUL BOOL ®nar «HyNeBOW BEKTOP».

V3 NUL
—A V3 NUL

Puc. 11.11. BHewHwuin sug, dyHkummn V3_NUL Ha a3bike CFC

®yHKumA V3_NUL so3spauwaet TRUE, ecnv pagnyc-seKktop A ABNAETCA HY/IEBbIM BEKTOPOM.

(]

(o) V3 NUL =
0.0 —X VECTOR_3'—; A V3_NUL xV3_NUL1 .
00 —Y
0.0 —Z (2]

(3] V3 NUL ' [ 5 | e
00 —X VECTOR_SL A V3_NUL xV3_NUL2
00 —Y
30 —Z

Puc. 11.12. Npumep pabotbl c dpyHKumen V3_NUL Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.8. V3_PAR

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
A VECTOR P - A.
Bxoab! OR 3 aAnyC-BEKTOp
B VECTOR 3 Pagwnyc-sekTop B.
Bbixoabl V3_PAR BOOL ®nar «kKonAnHeapHbIe BEKTOPLIN.
Ucnonb3yemble mogynm | V3 ABS, V3 XPRO
V3_PAR
A V3 PAR
B

Puc. 11.13. BHewHwni Bug, dyHkumm V3_PAR Ha a3bike CFC

®dyHKuma V3_PAR Bo3Bpalaet TRUE, echn paguyc-sektopbl A 1 B ABAAIOTCA KOAIMHEAPHbBIMMU.

HyneBoi BEKTOP KONIMHEAPEH I06OMY BEKTOPY, T.K. HE UMEET HanpaBieHUs.

PR

v
V3_PAR

e
V3 PAR

A V3_PAR
B

X3 pART — Al

—
V3_PAR

V3_PAR

V3 pARz Al

V3_PAR

XV3_PAR3 TRUE

(0]
1.0 —Ix VECTOR_3'—
20 —Y
3.0 1z
]
20 —Ix VECTOR_3'—
40 —Y
6.0 7z
(4]
1.0 Ix VECTOR_3'—
20 —Y
3.0 7z
(5|
20 —{x VECTOR 3—1
4.0 —Y
6.0 7z
(0]
1.0 —x VECTOR_3—1—
20 —Y
30 —z
[
0.0 —Ix VECTOR 31—
0.0 —Y
0.0 Iz
(4]
1.0 —Ix VECTOR_3'—
20 Y
3.0 Iz
(5]
3.0 —x VECTOR_3'—1
7.0 —Y
10 7

6
V3_PAR (]

XV3_PARS 7 s

V3_PAR

L
=

Puc. 11.14. Npumep pabotbi c dyHKUMelt V3_PAR Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.9. V3_REV

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl A VECTOR 3 | Pagunyc-BeKTOp.
Bbixoabi V3_REV VECTOR 3 | MNpoTuBoHanpaBaeHHbIM pagunyc-BeKTOP.

V3_REV
A V3 REV

Puc. 11.15. BHewHwnin Bua, dyHkummn V3_REV Ha a3bike CFC

®yHKuma V3_REV KoHBepTMpyeT paguyc-BeKTop A B paAnyCc-BEKTOP C PaBHOM OJIMHON, HO
OPWEHTUPOBAHHbIV B MPOTUBOMNOJIONKHOM HaNpaBAeHUN.

7 V3_REV (] .
10 X VECTOR 3'— A V3 REV VECTOR 3 X X —
2 I
20 Y Y e,
2 I
30 z z rZ

Puc. 11.16. Npumep pabotbl c dyHKumen V3_REV Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.10. V3_SMUL

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
A VECTOR 3 | Paanyc-BekTop A.
BxoAb! M REAL | Yncro.
Bbixoabl V3_SMUL VECTOR 3 | MNpousseaeHune paanyc-sektopos A nymcna M.
V3 SMUL
A V3_SMUL

M

Puc. 11.17. BHewHwni Bug ¢yHkumm V3_SMUL Ha s3bike CFC

dyHKumA V3_SMUL Bo3BpallaeT npousseneHme pagmyc-sektopa A u yncna M.

0

6.0 L VECTOR_3
40 |y V3_SMUL )
20 Lz A V3 SMUL VECTOR 3 X X
—1M Y Y 4
{45 ]
zZ rZ

Puc. 11.18. Mpumep pabotbl c dyHKumein V3_SMUL Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.11.V3_SUB

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
A VECTOR 3 | P - A.
Bxoap! aAnyCc-BeKTOp
B VECTOR 3 | Paanyc-sekTtop B.
Bbixoapl V3_SUB VECTOR 3 | Pa3HoCTb paguyc-sekTopoB A n B.
V3 SUB
A V3 SUB
B

Puc. 11.19. BHewHwui Bug ¢oyHKLmm V3_SUB Ha sa3bike CFC

dyHKumA V3_SUB Bo3BpalLaeT pa3HOCTb paaunyc-sekTopos A u B.

(0]
6.0 —Ix VECTOR_3'—] >
40 -y V3_SUB (2] =
| GI—=
20 z A V3 SUB VECTOR_3 X X —
B Y Y [[5
| —|
o z rZ
30 —{x VECTOR_3'—
30 Lty
1.0 iz

Puc. 11.20. Mpumep paboTbi c dyHKumel V3_SUB Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.12. V3_XANG

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

Bxoabl A VECTOR 3 | Pagunyc-BeKTOp.

Bbixoabl V3_XANG REAL Yron mexay pagnyc-BeKTopom 1 OCblo X.
Ucnonb3yemble mogynu | V3 ABS

V3 _XANG
A V3_XANG

Puc. 11.21. BHewHwni Bug, yHummn V3_XANG Ha Asbike CFC

dyHKuma V3_XANG Bo3BpalllaeT yron Mexay paanyc-sektopom A u ocblio X (B pagunaHax).

41
7 V3 XANG —
[ 0785 ]
6.0 —X VECTOR_3'— A V3 XANG
g0l
0.0 17

Puc. 11.22. Mpumep pabotbl c dpyHKumen V3_XANG Ha s3bike CFC
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11. Onepauym Hag BeKTOpamm

11.13. V3_XPRO

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
A VECTOR 3 | P - A.
Bxoap! agunyc-BeKTop
B VECTOR 3 | Pagnyc-seKkrtop B.
Bbixoabl V3_XPRO VECTOR 3 | BekTopHOe npousseaeHune pagnyc-sektopos A u B.
V3 XPRO
A W3 XPRO
B

Puc. 11.23. BHewHwni Bug ¢yHkumm V3_XPRO Ha asbike CFC

dyHKuma V3_XPRO Bo3BpalLaeT BEKTOPHOE Npoun3BeaeHNe paaunyc-sekTopos A u B.

(?

20 —Ix VECTOR_:’.L'L

6.0 Ly v3_XPRO

4.0 7z A V3_XPRO VECTOR_3 X X [E—I—l

& Y e L —

"'? Z rZ

1.0 —Ix VECTOR_3—

30 Ly

1.0 Lz

Puc. 11.24. Mpumep pabotbi c dpyHKuMelt V3_XPRO Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.14. V3_YANG

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

Bxoabl A VECTOR 3 | Pagunyc-BeKTOp.

Bbixoabl V3_YANG REAL Yron mexay paguyc-BeKTopom u ocbio Y.
Ucnonb3yemble mogynu | V3 ABS

V3_YANG
—A V3 YANG

Puc. 11.25. BHewHwnin Bug, dyHkummn V3_YANG Ha a3bike CFC

dyHKuma V3_YANG Bo3BpallaeT yron Mexay pagunyc-sektopom A v ocbio Y (B pagmaHax).

5]
4
o V3_YANG .
60 |x VECTOR_3— A V3_YANG V3_YANG 2 o7 3]
60 Y IZ]
00 |7

Puc. 11.26. Mpumep pabotbl c dpyHKumein V3_YANG Ha asbike CFC
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11. Onepauym Hag BeKTOpamm

11.15. V3_ZANG

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

Bxoabl A VECTOR 3 | Pagunyc-BeKTOp.

Bbixoabl V3_ZANG REAL Yron mexnay paguyc-BeKTopom 1 ocbto Z.
Ucnonb3yemble mogynu | V3 ABS

V3_ZANG
1A V3 ZANG

Puc. 11.27. BHewHwnin Bua, dyHkummn V3_ZANG Ha Asbike CFC

dyHKuma V3_ZANG Bo3BpallaeT Yron mexay paguyc-seKTopom A n ocblo Z (B paanaHax).

5]
7 V3 ZANG —f
[ 177 ]
00 X VECTOR_3'— A V3_ZANG
60 Iy 1.10714877
30 1z

Puc. 11.28. Mpumep pabotbi c dpyHKumern V3_ZANG Ha a3bike CFC
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12. lata 1 Bpems

12. flaTta v Bpemsa

12.1. BctynneHue

®yHKUMM paboTbl C JaToM M BpemeHeMm, BKAOYeHHble B 6ubanoteky OSCAT, oTanyatotca B
3aBMCUMOCTU OT WUCMONb3yeMoOWN cpeabl pa3paboTku. Tak, Hanpumep, B cpeae CODESYS cuctemHoe
BpeMA OTCYMUTbIBAETCS OT onopHoM Touyku 01.01.1970 00:00:00, a B cpeage STEP7 — ot 01.01.1990
00:00:00. Kpome TOro, AaHHble GYHKUMM peann3oBaHbl B COOTBETCTBMM cO cTaHaaptom ISO 8601
(Hanpumep, Npu HymepauuKn aHeW NoHeAeNbHUK NPEACTaBAAETCA KaK 1, BOCKpeceHbe — Kak 7).

12.2. CALENDAR_CALC

Tun moayna: ©b NepemeHHasn Tun OnucaHue
CvrHan BKAKOYEHMA pacyeTa a3umyTa
SPE BOOL P Y
W BbICOTbI CONHLA HAZ, FTOPU30OHTOM.
Bxoabl BbicoTa conHua Hag, ropM3oHTOM Ha
H REAL Ha Haa rop

BOCXoA4e B rpagycax.

XCAL CALENDAR JaHHble KaneHpapA.

Bxopabi-BbiIXoA4bl ARRAY [0...29] OF

HOLIDAYS HOLIDAY DATA Cnucok npasaHMKoB.
Ucnonb3syemble UTC TO LTIME, DAY OF DATE, HOUR, DST, YEAR OF DATE, MONTH OF DATE,
Mmoaynm DAY OF MONTH, DAY OF WEEK, WORK WEEK, HOLIDAY, SUN_TIME, SUN_PQOS
fbCalendar E
CALENDAR_CALC
—5PE
—H
—2XCAL
—HOLIDAYS

Puc. 12.1. BHewHwnit Bng, 6 CALENDAR_CALC Ha s3bike CFC

dyHKuMOHanbHbIM 610K CALENCAR_CALC npuHumaeT Ha Bxoa-Bbixog, XCAL 3k3emnnsp
cTpykTypbl TMNa CALENDAR, Ana KOTOPOro nosnb3oBaTenb onpeaendAer 3HadeHua nepemeHHbix UTC,
OFFSET, DST_EN, NAME, LANGUAGE, LONGITUDE, LATITUDE (40CTaTO4YHO ONpeaeinTb TONbKO HYXKHble
nepemeHHble). Ha OCHOBaHMM 3TUX AaHHbIX 610K PAcCUMUTbIBAET 3HAYEHMA BCEX OCTa/IbHbIX NEPEMEHHbIX

CTPYKTYpbl. Bxog SPE BkAtouaeT (npwm 3HadeHun TRUE) n oTkntouaeT (npu 3HadeHun FALSE) pacuer
napameTpoB NO3NLUKM COMHLA (MOCKO/IbKY 3Ta Onepauus MOXKET OKa3aTbCA PEeCcypcoeMKon, 0CobeHHO
ana NNK, He ocHaweHHbIXx FPU). Mpun BKAOYEHHOM pacyeTe nNapameTpoB OBHOB/EHME NepemeHHbIX
NPoOnCXoauT Karkable 25 cekyHA, Npu 3TOM TOYHOCTb cocTasnsaeT +0.1°. Bxoa H onpegensaet BbicoTy
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12. lata 1 Bpems

LeHTpa CO/IHEeYHOro AUCKa B rpagycax (3HayeHue no ymondaHuio: -0. 83333333333), ucnonbsyemyto npu
pacyeTe napameTpoB no3vumMm conHua. Bxoa-sbixonq HOLIDAYS npeactasnseTr coboi maccuB Tuna
HOLIDAY DATA v ncnonb3syeTca gas onpegeneHuna Aat NpasgHUYHbIX AHEN.

Huxke npusegeH npumep ncnonb3osaHua Ob Ha BUpTyanbHOM KoHTpoanepe CODESYS Control
Win V3. CuctemHoe Bpema (B UTC+0) cuutbiBaeTcs ¢ nomouwbio ¢yHKuum SysRtcGetTime us3
61bnnotekn SysRtc23. B nepemeHHyto OFFSET 3anucbiBaeTca 3HadeHue 180 (180 mumHyT = 3 yaca), uTto
Nno3BoJIAET NONYUYUTb AaHHbIe ANa MmecTHoro BpemeHm (UTC+3).

Device Application.PLC_PRG

0 -
SysRtcGetTime
. 1 DT#2017-1-195:1923 ]
TRUE dummy SysRtcGetTime stCalendar. UTC |
(2]
[ 180 | stCalendar.OFFSET fbCalendar 3 L
ﬁ CALENDAR_CALC
— SPE
0833 » H
=xcaL
aHolidayData S HOLIDAYS
Q) (w058 -
Watch 1 ~ o x
Bripaskenmne MpnnoxeHue Tun 3HaueHne MoaroToenerH... ToukaT =
= " PLC_PRG.fbCalendarXCAL Device.Application REFERENCE TO CALENDAR Lmknieug
@ uTC DATE_AND_TIME DT#2017-1-19-5:19:23 Limkniee
@ LDT DATE_AND_TIME DT#2017-1-19-8:19:23 Lk
& LDATE DATE D#2017-1-19 Lmknirye
& LTOD TIME_OF_DAY TOD#8:19:23 Linkniue
@ YEAR INT 2017 Limknieue
& MONTH INT 1 Likrirse
@ DAY INT 1% Lmknirye
@ WEEKDAY INT 4 Linknmue,
@ OFFSET INT 180 Lmknirug
@ DST_EN BOOL Limkrise
% DST_ON BOOL £ Upcruse _
% NAME STRING(S) " Likknie|
4 LANGUAGE INT 0 Lmknirug
& LONGITUDE REAL 0 Lmknieug
@ LATITUDE REAL 0 Limknirig
@ SUN_RISE TIME_OF_DAY Lk
@ SUN_SET TIME_OF_DAY Limknme,
& SUN_MIDDAY TIME_OF_DAY TOD#15:10:57.084 Linkniue
@ SUN_HEIGTH REAL 69.78732 Limknire
& SUN_HOR REAL 0 Likrirse
@ SUN_VER REAL Lmknirye
@ NIGHT BooL Lmknirug
@ HOLIDAY BooL Lmknirug
@ HOLY_MAME STRING(30) " HHKHHHE_
% WORK_WEEK INT 3 Livicninie
4 1 +
Bl Coofienua - Beero 0 ownbok, 2 NPeAYMPERASHUI, & cooblueHmi l@ Watch 1 I
TMocnenras konminAws: € 0 (8 0 Mpeakomnan.: & ] SAMYCK Mporpamma sarpysena Mporpamma ve vEMernacs. Tekywwii nonszoeatens: (rkTo)

8:19
19.01.2017

EN . [m %7

Puc. 12.2. Npumep paboTbl c P65 CALENDAR_CALC Ha s3bike CFC

203



12. lata 1 Bpems

12.3. DATE_ADD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
IDATE DATE UcxogHas gaTa.
D INT Yucno npnbasasembix AHEN.
Bxoabl W INT Yucno npubasasembix Heaesb.
M INT Yucno npubaBasembix mecaues.
Y INT Yucno npnbasasembix sieT.
Bbixoabl DATE_ADD DATE BblumcneHHaa gara.
SZE’;TVGM"'G YEAR OF DATE, MONTH OF DATE, DAY OF MONTH, SET_DATE

(0]
DATE_ADD —1
—IDATE DATE_ADD

|
< Z =0

Puc. 12.3. BHewHwuit Bua ¢yHKumm DATE_ADD Ha asbike CFC

®yHKuma DATE_ADD npubasnseT kK HayanbHo aaTe IDATE 3agaHHoe uncno aHen D, Hegenb W,
mecaues M u net Y. MNpubasasaemble YMcaa MOryT 6biTb Kak MOMOKUTENbHbIMU, TaK U OTPULLATENIbHBIMMU.
Mpu sTom cnegyeT NOMHWUTb, YTO AMaNa3oH BO3MOMKHbIX 3Ha4YeHUn nepemeHHol Tuna DATE coctaBnseT
01.01.1970-31.12.2099.

(0]
DATE_ADD L -
D#2017-01-22 | ————IDATE DATE ADD ———— dDATE_ADD C,:l
4 D
3 w
2 M
1 Y

Puc. 12.4. Npumep paboTbl c dyHKUMelt DATE_ADD Ha a3bike CFC

204




12. lata 1 Bpems

12.4. DAY_OF_DATE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

Bxoabl IDATE DATE UcxoaHaa gata.

Yuncno gHen, npoweawmx ¢

Bbixoab! DAY_OF_DATE DINT 01.01.1970 g0 ncxoaHOM AaThbl.

0
DAY _OF DATE
IDATE DAY_OF_DATE

Puc. 12.5. BHewHui Bua ¢yHKLmMmM DAY_OF_DATE Ha s3bike CFC

®yHKuma DAY_OF_DATE Bo3BpaluaeT yncio gHel, npowegwmx ¢ 01.01.1970 go ncxogHom aatol

IDATE.
(0]
DAY _OF DATE L o
- [ 10 ]
D#1970-01-11 ———IDATE DAY_OF_DATE — diDAY_OF_DATE '—

Puc. 12.6. Npumep paboTbl c dpyHKumeli DAY_OF_DATE Ha asbike CFC

12.5. DAY_OF_MONTH

Tun moayna: dyHKUMA NepemeHHan Tun OnucaHue

Bxoabl IDATE DATE | UcxopHas gaTa.

Bbixoapl DAY_OF_MONTH INT Homep aHs B MecsLe UCXO4HOWN AaTbl.
Ucnonb3yemble moayam DAY OF YEAR, LEAP_OF DATE

DAY _OF_MONTH
—IDATE DAY _OF_MONTH

Puc. 12.7. BHewHwn Bng, ¢pyHkummn DAY_OF_MONTH Ha asbike CFC

®yHKuna DAY_OF_MONTH Bo3BpallaeT Homep AHA B mecaue ncxogHon gatol IDATE.

0
DAY _OF_MONTH .
| D#2017-0123 |———IDATE DAY_OF_MONTH iDAY_OF_MONTH C:'

Puc. 12.8. Npumep paboTbi c dpyHKUMelt DAY_OF_MONTH Ha asbike CFC
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12. lata 1 Bpems

12.6. DAY_OF_WEEK

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl IDATE DATE UcxoaHaa gata.
Bbixoapl DAY_OF_WEEK INT Homep gHA Hegenn ncxogHom aatbl.

DAY OF WEEK
DAY_OF WEEK

IDATE

Puc. 12.9. BHewHu Bug, pyHkumm DAY_OF_WEEK Ha a3bike CFC

dyHKkuma DAY_OF_WEEK Bo3Bpawaer Homep AHA Heaenu wucxogHon gatbl IDATE (1 -
noHeaeNbHUK, 7 — BOCKpeceHue).

(o]
DAY_OF WEEK T
D#2017-01-23 |———IDATE DAY_OF WEEK —— iDAY_OF_WEEK —

Puc. 12.10. Mpumep pabotbl c dpyHKumen DAY_OF_WEEK Ha asbike CFC

12.7. DAY_OF_YEAR

Tun moayna: dyHKUMA NepemeHHan Tun OnucaHue
Bxoabl IDATE DATE UcxogHan gaTa.
Bbixoapl DAY_OF_YEAR INT Homep gHA B rogy UCXoaHOW AaTbl.

DAY OF YEAR
DAY_OF_YEAR

—IDATE

Puc. 12.11. BHewHwn Bug ¢yHKummn DAY_OF_YEAR Ha sa3bike CFC

®yHKumna DAY_OF_YEAR Bo3BpallaeT HOMep AHA B rogy ncxogHoi gatol IDATE.

(0]
DAY_OF_YEAR — ,_—:l
D#2017-0214  |———IDATE DAY OF YEAR ——— DAY OF YEAR '—

Puc. 12.12. Npumep pabotbl c dpyHKumeit DAY_OF_YEAR Ha s3bike CFC
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12. lata 1 Bpems

12.8. DAY_TO_TIME

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxopabi IN REAL Yucno gHeli B popmate REAL.
Bbixoabl DAY_TO_TIME TIME Yucno gHeli B popmate TIME.

DAY _TO_TIME
IN DAY_TO_TIME

Puc. 12.13. BHewHwuin sug, dyHkummn DAY_TO_TIME Ha a3bike CFC

®yHKuma DAY_TO_TIME koHBepTupyeT yncno gHei IN Tuna REAL B 3Ha4yeHue Tuna TIME.

(0]
DAY TO TIME ‘— =
IN DAY TO TIME ——— DAY TO TIME | |

P

nc. 12.14. Npumep pabotbl c dpyHKkument DAY_TO_TIME Ha asbike CFC

12.9. DAYS_DELTA

Tun moayna: GyHKLMA NepemeHHan Tun OnucaHue
BxombI DATE_1 DATE [Oara 1.
A DATE 2 DATE NaTa 2.
Bbixoapl DAYS_DELTA DINT Yncno gHel mexay AByMAa AaTamu.
DAYS DELTA
date 1 DAYS DELTA
date 2

Puc. 12.15. BHewHwni Bua pyHKumn DAYS_DELTA Ha asbike CFC

®yHKuma DAYS_DELTA Bo3BpallaeT pasHuMLUy B AHAX MeXay ABymMms gaTamu Tmuna DATE.

D#2017-01-24

(0]
DAYS_DELTA )

: [ 21 ]
date 1 DAYS DELTA ——— diDAYS DELTA '—

D#2017-02-14

date 2

Puc. 12.16. Mpumep pabotbl c dpyHKuneit DAYS_DELTA Ha s3bike CFC
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12. lata 1 Bpems

12.10. DAYS_IN_MONTH

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue

Bxoabl IDATE DATE McxogHaa pata.

Bbixoabl DAYS_IN_MONTH INT Yncno gHel B MecaLe UCXOLHOM AaTbl.
Mcnonb3yemble mogynum DAY OF YEAR, LEAP OF DATE

DAYS_IN_MONTH
IDATE DAYS_IN_MONTH

Puc. 12.17. BHewHwnin sug, ¢yHkumm DAYS_IN_MONTH Ha a3bike CFC

®yHKuma DAYS_IN_MONTH Bo3BpallaeT uMcno gHen B mecaue ucxogHon aatol IDATE.

(0]
DAYS_IN_MONTH =
| D#2017-01-24 ————IDATE DAYS_IN MONTH ——{ iDAYS IN MONTH '—

Puc. 12.18. Mpumep pabotbi c dpyHKLmet DAYS_IN_MONTH Ha asbike CFC

12.11. DAYS_IN_YEAR

Tun moayna: dyHKUMA NepemeHHan Tun OnucaHue

Bxoabl IDATE DATE UcxogHan gaTa.

Bbixoapl DAYS_IN_YEAR INT Yncno gHel B rogy UCXOAHOM AaTbl.
Ucnonb3yemble moaynm LEAP _OF DATE

DAYS_IN_YEAR
IDATE DAYS_IN_YEAR

Puc. 12.19. BHewHwni Bug, ¢yHKumMmn DAYS_IN_YEAR Ha asbike CFC

®yHKumna DAYS_IN_YEAR Bo3BpallaeT uYnMcno gHen B rogy ncxogHoi gatol IDATE.

(o]
DAYS_IN_YEAR [_—:I
| D#2017-01-24 ——IDATE DAYS_IN_YEAR ——— iDAYS IN_YEAR —

Puc. 12.20. Mpumep pabotbi c dyHKUmelt DAYS_IN_YEAR Ha a3bike CFC
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12. lata 1 Bpems

12.12. DCF77

Tun moayna: ®b NepemeHHasn Tun OnucaHue
REC BOOL | CurHan nepegatynka DCF77.
SET BOOL | CurHan gna numumanusaumm yacos RTC/RTC1.
Bxoabl SDT DT 3HavyeHue ana nHuumManusaummn yacos RTC/RTCL.
DS BOOL CurHan «neTHee spema» ANA 3HaYEHUU
IV ERVEETIVIZN
TP BOOL | ®nar nonyyeHua gaHHbIX OT nepefaTymka.
DS BOOL | ®nar «netHee Bpems».
WDAY INT Homep aHa Hepenn (1 — noHeaenbHUK, 7 —
BOCKpeceHue).
ERROR BOOL | ®nar «OTCyTCTBUE CUTHAMNA OT NepesaTymKar.
Bbixoabi
RTC DT Tekyuwee spems.
RTC1 DT TekyLlee Bpems C y4eTOM 4aCOBOro nosca 1
JIETHEro BpemeHu.
MSEC INT MunnancekyHabl ANA TEKYLLEro BpeMeHMU.
SYNC BOOL | ®nar «4acbl CMHXPOHM3MpPOBaHbl ¢ DCF77».
SYNC_TIMEOUT | TIME | TalimayT CUHXPOHM3ALUUMN.
MapameTpbl TIME_OFFSET INT CmelieHue BpemeH# (B Yacax) ansa RTCL.
DST_EN BOOL | CurHan ydyeta netHero spemeHun gna RTC1.

Ucnonb3lyemblie
moaynm

T PLC MS, EVEN, SET DT, DAY OF WEEK

bDCF77 o

DCF77 -
—REC TP —
—SET DS
—SDT WDAY —
—Dsl ERROR —
RTC—
RTC1—
MSEC —
SYNC —

[NapameTpbl...

Puc. 12.21. BHewHwn Bua ®b DCF77 Ha sa3bike CFC

dyHKUMOHanbHbIM 610K DCF77 nony4yaet Ha Bxoad, REC curHan nepepatumka DCF77 (B Buae

nocnenoBaTesIbHOCTU 6MT) N AeKkoaupyeTt ero ana m3snevyeHuA TEKyU.LEVI AaTbl U BpemeHun. MNepepaya

CUrHa1a OCYLWECTBNAETCA pa3 B MUHYTY, ONA NoATBEPHKAOAEHNA KOPPEKTHOCTUN OAaHHbIX &b OXunaaet AByx

nocnenoBaTeIbHbIX KOPPEKTHbLIX Nepenay, 4TO MOXKET 3aHATb A0 TPEX MUHYT.
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12. lata 1 Bpems

B cnyyae noaTtBepKAEHMA KOPPEKTHOCTM BXOAHbIX OaHHbIX, MOJYyYEeHHble fata U Bpems
MCMONb3YIOTCA AN CUHXPOHM3aumM yacos RTC/RTC1, npu 3tom Bbixod, TP Ha OAUH LUMKA NpUHMMAET
3HayeHne TRUE (4na CUMHXPOHM3aUMKM BHEWHMX ycTponcTts). OTcuer cekyHAa ansa sbixogos RTC/RTC1
ocyuiectsasercs ¢ nomouwbto Yyacos MJIK. RTC coaepxuT gaty v Bpema B UTC+1 (McxomHbli curHan
nepeaaTtynka), a RTC1 — aaty n spems co cmeuwieHnem TIME_OFFSET (B yacax oTHocuTenbHo UTC+1) u
BO3MOKHOCTbIO yYyeTa nepexoda Ha neTHee Bpema (c nomollbio napametpa DST_EN). Mpu nepexoae Ha
netHee Bpemsa Bbixog DS npuHmumaet 3HavyeHmne TRUE.

Bbixog, MSEC comepsuT Tekyluee 3HadeHume muanmcekyHa ana RTC/RTC1, sbixogq WDAY —
HoOMep Tekyuwero aHA Hegenu (1 — noHemenbHUK, 7 — BocKpeceHue). Bbixoa ERROR npuHumaer
3HayeHne TRUE npu oTcyTCTBMM CMrHana oT nepeaatynka Ha Bxoae REC. Ha sxopn SDT nopaetca pata u
BPEMSA, C KOTOPbIMK BYyayT MHULMaNN3MpoBaHbl Yackl RTC/RTC1 B nepsom umnkie ®b. B ganbHeiwem
MOXHO OCYLLECTBNATb MHMLMAIM3ALMIO YAacoB No nepegHemy ¢poHTy Bxoaa SET. Bxog DSI onpegenser,
YUYMTBIBAIOT /I 3HAYEHUA MHULMAIN3ALMM YacoB Nepexos Ha neTHee Bpema. Ecam B TeyeHne BpemeHun
SYNC_TIMEOUT He npoucxoamno cuHxpoHusaumm RTC/RTCL ¢ curHanom nepegaTymka, 1o Bbixos SYNC
npuHUmaeT 3HayeHue FALSE.

12.13. DST
Tun moayna: GyHKLMA NepemeHHan Tun OnucaHue
Bxoabl UTC DT NcxoaHble gaTa 1 Bpema.
Bbixoabl DST BOOL ®nar «neTHee Bpemsa».
Ucnonb3yemble moayam YEAR _OF DATE

DST
—UTC DST

Puc. 12.22. BHewHwui Bua dyHKumMm DST Ha asbike CFC

®yHKumna DST so3BpawaeT TRUE, ecan gata u spems UTC oTHOCKTCA K neTHeMy BpemeHu. Bo
BCEX OCTaNbHbIX cay4vanx Bosspaliaetca FALSE. ®yHKuMA moKeT OblTb Moae3Ha Npu UCMOAb30BAHUK
4acoB, He NoaaepKUBaOLLMX Nepexos Ha neTHee Bpems. [lepexoa Ha neTHee BpemMsa OCyLLEeCcTBAAETCA B
1:00 no UTC nocnepHero BockpeceHbA MapTa, Bo3BpaweHne Ha 3umHee — B 1:00 no UTC nocnegHero
BOCKpeceHbs OKTAOPA.

(0]

— s
SysRicGetTime — DST 5
=
TRUE dummy SysRicGetTime " uTC DST xDST1
—a U

dtUTC1

— s
DST

5y
DT#2017-05-18-08:20:25 I— uTtcC DST xDST2 . AT

Puc. 12.23. Mpumep pabotbl c dpyHKUmei DST Ha a3bike CFC
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12.

[aTta v Bpemsa

12.14. DT2_TO_SDT

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
DI DATE n .
Bxoap! cxogHaAa aaTa
Tl TIME NcxoaHoe Bpems.
Bbixoapbl DT2_TO_SDT SDT Hata n Bpemsa B popmarte SDT.
Ucnonb3yemble moayam YEAR OF DATE, MONTH OF DATE, DAY OF MONTH, DAY OF WEEK

Dl
Tl

DT2 TO _SDT

DT2 TO_SDT

Puc. 12.24. BHewHwnin Bug, dyHkummn DT2_TO_SDT Ha a3bike CFC

OyHKuna DT2_TO_SDT KoHBepTupyeT wucxofHyto agaty DI u Bpemsa Tl B crpykTypy SDT,

coZepKallyto paspaabl BpemeHu B BUAeE nepemeHHbix Tuna INT.

(0]
DT2 TO_SDT
D#2017.0518 |——1DI DT2 TO SDT
TOD#08:20:25.350 i

SDT

YEAR
MONTH
DAY
WEEKDAY
HOUR
MINUTE
SECOND
MS

IYEAR

ﬁ:

\WEEKD

‘MONET |:I
HOUR

o )
IMINUTE
g ._C;._ =

Puc. 12.25. Mpumep pabotsi c dpyHKUmelt DT2_TO_SDT Ha asbike CFC
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12. lata 1 Bpems

12.15. DT_TO_SDT

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl DTI DT UcxogHble gata v Bpemsa.
Bbixoapl DT_TO_SDT SDT Hata n Bpemsa B popmarte SDT.
Ucnonb3yemble moayam YEAR OF DATE, MONTH OF DATE, DAY OF MONTH, DAY OF WEEK
DT_TO_SDT
DTl DT_TO_SDT

Puc. 12.26. BHewHwnin Bug ¢yHkumm DT_TO_SDT Ha sa3bike CFC

OyHKumAa DT_TO_SDT KoHBepTMpyeT WCXOAHyto AaTy u Bpema DTl B8 cTpyktypy SDT,
coaepKallyto paspaabl BpeMeHu B Buae nepemeHHbix Tuna INT.

(o]

DT_TO_SDT " o

DT#2017-05-18-08:20:25 Pt DT_TO_SDT SDT YEAR iYEAR tz %
MONTH iMONF—'-]S

DAY DAY ]

:
WEEKDAY WEEKDA'S :I_III‘
HOUR iHOUR
6
MINUTE IUE g (2]
SECOND ﬂ(ﬁ—'llzl
MS Ms —

Puc. 12.27. Npumep pabotbl c dpyHKunen DT_TO_SDT Ha asbike CFC
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12. lata 1 Bpems

12.16. EASTER

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl year INT loa.
Bbixoapl EASTER DATE [ata MNacxu gnAa 3agaHHoOro roaa.
Mcnonb3yemble mogynum SET DATE
EASTER
—|year EASTER

Puc. 12.28. BHewHwuin Bug, dyHkummn EASTER Ha Aa3bike CFC

®yHKuma EASTER Bo3BpaluaeT aaTy Nacxm gnsa 3agaHHoro roga. [ata Macxu sensetca onopHoi
Ons 60bLINHCTBA PE/IUTMO3HbIX NPA3LAHUKOB.

(o]
EASTER '—

2017 year EASTER

Puc. 12.29. Mpumep pabotbl c dpyHKumelt EASTER Ha asbike CFC

-

datEASTER
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12. lata 1 Bpems

12.17. EVENTS

Tun moayna: ®b MepemeHHan Tun OnucaHue
DATE_IN DATE Tekywasa gaTta.
B _
xoae! ENA BOOL CurHan BKkatoveHus Ob.
Y BOOL ®nar «cerofHA MmeponpuaTme».
Bbixoabl
NAME STRING(30) HasBaHue meponpuaTms.
ARRAY [0..49] OF .
Bxopabl-BbIXoAbl ELIST HOLIDAY DATA Cnncok meponpuaATUi.
Mcnonb3yemble mogynm DAY OF DATE, YEAR OF DATE, SET DATE

fbEvents E

EVENTS
—DATE_IN Y
—ENA NAME —
—2ELIST

Puc. 12.30. BHewHuit Bua, ®6 EVENTS Ha A3bike CFC

dyHKUMOHanbHbIM 610Kk EVENTS wmcnonb3yetca ANA CO34aHUA KaneHpaps MeponpuaTUin m

KOHTPOAA WX HacTynneHusa. UHbopmaums o meponpuatmax coaep:kutca B maccuse ELIST, Kaxkgbiii

3NeMeHT KoToporo npeacrasaseT cobon 3anmcb Tvna HOLIDAY DATA. Ha exon DATE_IN noctynaet

Tekywan aaTa. Bxog ENA ynpasnsiet pabotoit 6n10ka (TRUE — 610K BKatoueH, FALSE — oTktoyeH). Ecan

TeKyLel aaTe COOTBETCTBYET Kakoe-1Mbo meponpuatne, To Bbixod Y npuHumaeT 3HadyeHne TRUE, a Ha

Bbixoge NAME OT06pa)-KaETCﬂ Ha3BaHME 3TOro MeponpuAaTUA. Ka)K,D,OI\;I AaTe MOXET COOTBETCTBOBATb

TOZIbKO O4HO MeponpuAaTune.

(0]

TRUE dummy

SysRTCGetTime  —

SysRtcGetTime

"T—TO—‘”‘TE%:

TRUE
aHolidayData

R

fbEvenis
2
EVENTS w TRUE
DATE_IN Y

ENA NAME j:l
ELiST

Puc. 12.31. Mpumep pabotbl c P56 EVENTS Ha a3bike CFC
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12. lata 1 Bpems

12.18. HOLIDAY

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
DATE_IN DATE Tekywas gara.
LANGU INT A3bIK NPUNOXKEHUA.
Bxoabl FRIDAY BOOL CurHan «nATHMUA — NPa3gHUKY.
SATURDAY BOOL CurHan «cyb60oT1a — npasgHuK».
SUNDAY BOOL CurHan «BOCKpeceHbe — MPasgHUK».
Y BOOL ®nar «cerofHA NPasgHUK».
Bbixoabl
NAME STRING(30) HasBaHue npasgHuKa.
Bxoabl-BbIXxoAbl HOLIDAYS AHRSGEL?(T)?A]‘T?AF Cnucok npasaHMKoB.

Ucnonb3yemble moayam

YEAR OF DATE, EASTER, DAY OF WEEK, SET DATE, DATE ADD

fbHoliday E
HOLIDAY
—{DATE_IN Y-
—{LANGU NAME —
—FRIDAY
—SATURDAY
—SUNDAY
“HOLIDAYS

Puc. 12.32. BHewHunit Bug, ®6 HOLIDAY Ha si3bike CFC

®dyHKUMOHanbHbIM 610K HOLIDAY wucnonb3yetcs Ana co3gaHua KaneHaapa npasgHUKOB U

KOHTPOAA MUX HacTynaeHua. MHpopmaLuma o meponpuatuax cogepxutca B maccuse HOLIDAYS, Kaxkabiii

3NeMeHT KoToporo npeacrasnseTr cobon 3anmcb Tvna HOLIDAY DATA. Ha exoa DATE_IN noctynaet

TeKylwaAa AaTta. Ecan TEKYLLI,e% AaTte COOTBETCTBYET Kakon-nmnbo npasaHWK, TO BbIXO4, Y NPUHUMaET

3HauyeHue TRUE, a Ha Bbixoge NAME oTobparkaeTcs HasBaHWe 3Toro npasgHuka. Ecam exoabl FRIDAY,

SATURDAY 1 SUNDAY umetot 3HavyeHne TRUE, To cOOTBETCTBYIOWME AHM Hedenn TaKkKe CUYMTAloTCA

npasgHuKkamu. Ona Takux cnyvaes Bxog LANGU onpegenseT A3blk, Ha KoTopom ByaeT oTobparkaTbes

Ha3BaHWe aHA Hegenun Ha Bbixoge NAME.

fbHoliday 0
E— HOLIDAY
D#2017-02-03 ——————DATE_IN
2 | LANGU NAME |
TRUE : ====FRIDAY
&= SATURDAY
S8 sUNDAY
aHolidayData Ii‘_}HDLIDHYS

Puc. 12.33. Mpumep paboTbi c 5 HOLIDAY Ha s3bike CFC
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12. lata 1 Bpems

12.19. HOUR
Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl itod TOD NcxooHoe Bpemsa CyTOK.
Bbixoabl HOUR INT Yucno yacos.
0
HOUR
{itod HOUR

Puc. 12.34. BHewHwuin sug, ¢yHkumn HOUR Ha asbike CFC

®yHKunAa HOUR BO3BpalLaeT YMC/I0 YacoB, BbIPE3aHHOE M3 UCXOAHOMO 3HAYEHMA BPEMEHU CYTOK

itod Tvna TOD.

Ir'_"\u

TOD#7:18:21

itod

0
HOUR

HOUR

IHOUR E [ 7 |

Puc. 12.35. Mpumep paboTsi ¢ dpyHKLMelr HOUR Ha sa3bike CFC

12.20. HOUR_OF_DT

Tun moayna: GyHKLMA NepemeHHan Tun OnucaHue
Bxoabl XDT DT NcxoaHble paTta 1 Bpema.
Bbixoabl HOUR_OF_DT INT Yucno vacos.
HOUR_OF_DT
—XDT HOUR _OF DT

Puc. 12.36. BHewHwni Bug ¢yHKumMmn HOUR_OF_DT Ha asbike CFC

®yHKuns HOUR_OF_DT B03BpalLaeT YMC/I0 YacoB, BbiPe3aHHOE U3 UCXOAHOM0 3HaYeHUn AaTbl U

BpemeHun XDT tmna DT.

DT#2017-01-31-12:15:05

——xDT

HOUR_OF DT
HOUR_OF DT

(0]
0

_—

iHOUR_OF DT

(=

Puc. 12.37. Mpumep pabotbl c dpyHKuneit HOUR_OF_DT Ha a3bike CFC
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12. lata 1 Bpems

12.21. HOUR_TO_TIME

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl IN REAL Konnuyectso 4acos.
Bbixoabl HOUR_TO_TIME TIME Bpems.

HOUR_TO_TIME
1IN HOUR_TO_TIME

Puc. 12.38. BHewHwuin Bug, ¢yHkumm HOUR_TO_TIME Ha Asbike CFC

®yHKkuns HOUR_TO_TIME KoHBepTMpyeT 3agaHHoe KonudecTso 4yacos IN tuna REAL (B Buge
yucna c NnaBatoLLei TOYKoM) B 3HauyeHMe nepemeHHol Tuna TIME.

(o]
HOUR_TO_TIME —

[ 16 |—IN HOUR_TO_TIME —— tHOUR TO_TIME

Puc. 12.39. Mpumep pabotbi c dpyHKUMelr HOUR_TO_TIME Ha asbike CFC

12.22. HOUR_TO_TOD

Tun moayna: GyHKLMA NepemeHHan Tun OnucaHue
Bxoabl IN REAL Konunyectso yacos.
Bbixoabl HOUR_TO_TOD TOD Bpema cyToK.

HOUR_TO_TOD
IN HOUR_TO_TOD

Puc. 12.40. BHewHwn sua pyHKumMmn HOUR_TO_TOD Ha asbike CFC

®yHKkumMa HOUR_TO_TOD KoHBepTMpyeT 3agaHHoe Konumdectso yacos IN tuna REAL (B Buae
YyMcna c NaaBatoLLei TOYKOM) B 3HaYeHMe nepemeHHol Tuna TOD.

(0]
HOUR TO TOD “— —
IN HOUR_TO_TOD —— 10odHOUR_TO_TOD '

Puc. 12.41. Npumep pabotbl c dpyHKuneit HOUR_TO_TOD Ha s3bike CFC
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12. lata 1 Bpems

12.23.JD2000

Tun moayna: dyHKkuma | NMepemeHHasa | Tun Onucanue

Bxoap! DTI DT 3afaHHble gaTta U Bpems No rperopuaHckomy
KaneHaapto.

Bbixoabl JD2000 REAL 3apaHHble gaTta U BpemsaA no HJIMaHCKOMY
KaneHaapto.

JD2000
—DTI JD2000

Puc. 12.42. BHewHn Bug, yHKumm JD2000 Ha A3bike CFC

®dyHKuMA JD2000 KOHBEPTMPYET 3HAYeHWME 33ahaHHOM AaTbl U BPEMEHU NO TPEropmaHcKomy
KaneHgapto DTl B 3HaueHWe No 1MAHCKOMY KaJlleHAapko — B BUAE YMC/IA AHeN (C nnaBalowen TOYKOM),
npoweawux ¢ nonyaHa 1 auesapa 2000 roaa.

Touykoi oTcuyeTa AR HO/IMAHCKOrO KaneHaapsa AsnseTcAa nongeHo 1 sHBapa 4713 r. oo Hawel
3pbl. NOCKONbKY B HACTOALLMI MOMEHT KOJIMYECTBO MpoLleslnx C Toro MOMEHTa AHelN npesblliaeT
AvanasoH Tuna REAL, To gaHHan ¢yHKUMA MCNO/Ib3yeT B KayecTBe OMOPHOM TOYKM nosgeHb 1 AHBaps
2000 roga Halen 3pbl, KOTOPOMY COOTBETCTBYET toNnaHcKkaa garta JD 2451544.5. Mpu cymmnpoBaHum

AaHHOro 3Ha4eHunA C pe3ynbTatom d)yHKLI,VIVI MOXHO NOAYy4YuUTb a6C0}'II-OTHyI-0 AaTy No KJIMaHCKOMY
KaneHaapto.

JD2000
DT#2017-02-01-12:00:00 I*DTI JD2000

rJD2000

24515445

Welcome to OnlineConversion.com
Julian Date Converter
Cenvert from calendar date and time to Julian date, and vice versa.

Enter either a Calendar date, or a Julian date and click Calculate.

CE ®BCE Universal Time
year month day hr min sec
2017 February v | |1 ¥ 12 0 0
Julian date weekday

2457785.5 Wednesday

Calendar date to Julian date @
Julian date to Calendar date
calculate

Puc. 12.43. Mpumep pabotbl c dpyHKUmer JD2000 Ha a3bike CFC
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https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D0%B8%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%B0%D0%BB%D0%B5%D0%BD%D0%B4%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D0%B8%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%B0%D0%BB%D0%B5%D0%BD%D0%B4%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%AE%D0%BB%D0%B8%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%B0%D0%BB%D0%B5%D0%BD%D0%B4%D0%B0%D1%80%D1%8C

12. lata 1 Bpems

12.24. LEAP_DAY

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl IDATE DATE 3apaHHaA aata.
Bbixoabl LEAP_DAY BOOL ®nar «BUCOKOCHbIW AEHbY.
LEAP_DAY
—IDATE LEAP_DAY

Puc. 12.44. BHewHwnin sua, dyHKkummn LEAP_DAY Ha a3bike CFC

OyHKunAa LEAP_DAY Bosspawaetr TRUE, ecnn 3apaHHasa gata IDATE AaBnsetcA BUCOKOCHbIM

aHem (29-m deBpans). Bo Bcex ocTanbHbIX cydasx ¢yHKLMA Bo3BpaLaeT FALSE.

D#2016-02-29

———IIDATE

(0]
LEAP DAY —
LEAP_DAY

—  xLEAP_DAY CFEE

Puc. 12.45. Mpumep pabotbl c dyHKumein LEAP_DAY Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BE%D0%BA%D0%BE%D1%81%D0%BD%D1%8B%D0%B9_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BE%D0%BA%D0%BE%D1%81%D0%BD%D1%8B%D0%B9_%D0%B3%D0%BE%D0%B4

12. lata 1 Bpems

12.25. LEAP_OF_DATE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl IDATE DATE 3apaHHaA aata.
Bbixoabl LEAP_OF_DATE BOOL ®nar «BUCOKOCHbIN roa».

LEAP_OF DATE
—IDATE LEAP OF DATE

Puc. 12.46. BHewHwuin Bug, dyHkumu LEAP_OF_DATE Ha a3bike CFC

®yHKuma LEAP_OF_DATE Bo3BpaliaeT 3HavyeHue TRUE, ecan rop 3apaHHou patbl IDATE
ABNSETCA BUCOKOCHbIM. BO BCex ocTanbHbIX cayyvasnx pyHKumna Bosspalaet FALSE.

0
LEAP_OF_DATE :
D#2016-03-21 | IDATE LEAP_OF_DATa—( xLEAP_OF_DATE Cl

Puc. 12.47. Npumep pabotbl c dpyHKumen LEAP_OF_DATE Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BE%D0%BA%D0%BE%D1%81%D0%BD%D1%8B%D0%B9_%D0%B3%D0%BE%D0%B4

12. lata 1 Bpems

12.26. LEAP_YEAR

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabi yr INT 3afaHHbIN rog,
Bbixoabl LEAP_YEAR BOOL ®nar «BUCOKOCHbIN roa».
LEAP_YEAR
Hyr LEAP YEAR

Puc. 12.48. BHewHwuin Bua, dyHKkummn LEAP_YEAR Ha a3bike CFC

®yHKuma LEAP_YEAR Bo3BpauaeT TRUE, ecnun 3afaHHbIN rof, yr ABNAETCA BUCOKOCHbIM. Bo Bcex

oCTanbHbIX cnyyanx GyHKLMA Bo3BpaLLaeT FALSE.

I —

(0]

LEAP YEAR '—]

LEAP_YEAR

 xLEAP_YEAR E{

Puc. 12.49. Mpumep pabotbl c dpyHKUMelt LEAP_YEAR Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BE%D0%BA%D0%BE%D1%81%D0%BD%D1%8B%D0%B9_%D0%B3%D0%BE%D0%B4

12. lata 1 Bpems

12.27. LTIME_TO_UTC

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

LTIME DT MecTHoe pgaTa n Bpemsa.

DST BOOL CurHan yyeta neTHero BpemeHm.
Bxoabl

CmelLeHMe MecTHOro BpemeHu

TIME_ZONE_OFFSET INT
- - oTHocuTenbHo UTC B MUHYTaXx.
Bbixoabi LEAP_YEAR DT Jata v Bpema B UTC.
(o]

LTIME_TO UTC —
—CONVERSION_LTIME LTIME_TO _UTC —
—DST
—TIME_ZONE_OFFSET

Puc. 12.50. BHewHwui Bug dyHKumm LTIME_TO_UTC Ha s3bike CFC

®OyHKuuA LTIME_TO_UTC KOHBepPTMpPYeT 3HA4YeHWe MeCTHOro AaTbl M BPEMEHU, CMELLEHHOro
oTHocutenbHo UTC Ha 4Mcno MUHYT, onpegensembiMm 3HavyeHuem nepemeHHon TIME_ZONE_OFFSET.
Ecnn Bxopn DST mmeet 3HadyeHme TRUE, TO npu KOHBEpPTaLMM YYUTLIBAETCA Nepexos Ha JeTHee Bpems.
Mepexon Ha /feTHee BPeMs pPernaMeHTUPYeTCA MNOo-PasHOMY B Pas/MYHbIX CTpaHax; OyHKUMA
npeanosaaraet, YTO Npu Nepexoae Ha JieTHee BpemaA CMeLLeHne MeCcTHOro BpemeHu otHocutenbsHo UTC
yBe/IMYMBaeTCcA Ha O4MH Yac.

(o]
LTIME_TO_UTC e o
DT#2017-03-02-07:37:00 |—|{CONVERSION_LTIME LTIME TO_UTG —— diLTIME TO_UTC le‘
ﬁy—'— DST
180 TIME_ZONE_OFFSET

Puc. 12.51. Mpumep pabotbl c dyHKumen LTIME_TO_UTC Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F

12. lata 1 Bpems

12.28. MINUTE
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl itod TOD 3agaHHoe Bpems.
Bbixoabl MINUTE INT YUCNO MUHYT.

MINUTE
—itod MINUTE

Puc. 12.52. BHewHwnin Bug, yHrumm MINUTE Ha Aasbike CFC

®OyHKunAa MINUTE Bo3BpallaeT YMC/I0 MUHYT, BbIpe3aHHOE M3 UCXOLHOMO 3HAaYeHUA BPEMEHMU
cyTok itod Tmuna TOD.

(0]
MINUTE

G e
TOD#07:1800  —itod MINUTE —— iMINUTE "

Puc. 12.53. Mpumep pabotbl c dpyHKumenn MINUTE Ha si3bike CFC
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12. lata 1 Bpems

12.29. MINUTE_OF_DT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl XDT DT 3a4aHHble gaTta v Bpems.
Bbixoabl MINUTE_OF_DT INT YUCNO MUHYT.

-XDT

MINUTE_OF DT
MINUTE_OF DT

Puc. 12.54. BHewHwui Bug ¢yHKumMmM MINUTE_OF_DT Ha asbike CFC

®yHkuma MINUTE_OF_DT Bo3BpalwaeT 4MCI0 MUHYT, Bblpe3aHHOE W3 MCXOLHOr0 3HayeHus

Aatol n spemerun XDT tmna DT.

(o]

DT#2017-02-06-07:24:00

} XDT

0
MINUTE_OF DT —
MINUTE_OF DT

—— iMINUTE_OF DT ql:l

Puc. 12.55. Mpumep pabotbl c dpyHKument MINUTE_OF_DT Ha sa3bike CFC

12.30. MINUTE_TO_TIME

Tun moayna: dyHKUMA NepemeHHan Tun OnucaHue
Bxoabl IN REAL Konnyectso MUHYT.
Bbixoabl MINITE_TO_TIME TIME Bpema.

IN

MINUTE_TO_TIME

MINUTE_TO_TIME

Puc. 12.56. BHewHwni Bug ¢yHKumm MINUTE_TO_TIME Ha asbike CFC

®yHKuma MINUTE_TO_TIME KoHBepTUpyeT 3agaHHoe Konudectso muHyT IN Tvna REAL (B Buae

ymncna c NnaBaloLEen TOYKoM) B 3HaYeHUe nepemeHHol Tnuna TIME.

.

% 1N

MINUTE_TO_TIME

MINUTE_TO_TIME

12

(1]
IMINUTE_TO_TIME "—]

—

Puc. 12.57. Mpumep pabotbl c dpyHKuneint MINUTE _TO_TIME Ha asbike CFC
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12. lata 1 Bpems

12.31. MONTH_BEGIN

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

Bxoapbl idate DATE 3afaHHaA aaTta.

Bbixoapl MONTH_BEGIN DATE [aTta nepBoro gHA 3agaHHOro mecaua.
Ucnonb3yemble mogynm | DAY OF MONTH

MONTH_BEGIN
—idate MONTH_BEGIN

Puc. 12.58. BHewHwuin sua dyHkuyn MONTH_BEGIN Ha a3bike CFC

®dyHKuMa MONTH_BEGIN Bo3BpallaeT gaty nepBoro gHA mecaua, 3ag4aHHoro nepemeHHoi idate
Tvna DATE.

0
MONTH_BEGIN L )
- 1 [ DE017-27 |
D#2017-02-07 ——idate MONTH_BEGIN —— datMONTH_BEGIN

Puc. 12.59. Mpumep pabotbl c dpyHKumet MONTH_BEGIN Ha sa3bike CFC
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12. lata 1 Bpems

12.32. MONTH_END

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

Bxoapbl idate DATE 3afaHHaA aaTta.

Bbixoapl MONTH_END DATE [aTta nocnegHero AHA 3a4aHHOro mecaua.
Ucnonb3syemble moaynn | SET DATE, YEAR OF DATE, MONTH OF DATE

MONTH_END
-|idate MONTH_END

Puc. 12.60. BHewHwui Bug ¢yHKumMmM MONTH_END Ha a3bike CFC

®dyHKuMAa MONTH_END Bo3BpallaeT gaty nociegHero gHA mecsua, 3a4aHHOro nepemeHHowm
idate Tna DATE.

0
MONTH_END — M
: ! [ DF2017-228 |
D#2017-02-07 ——lidate MONTH_END ———  datMONTH_END

Puc. 12.61. Mpumep pabotbl c dpyHKumeint MONTH_END Ha asbike CFC
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12. lata 1 Bpems

12.33. MONTH_OF_DATE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl idate DATE 3afaHHaA aaTta.

Bbixoabl MONTH_OF_DATE INT Yucno mecaues.
Mcnonb3yemble mogynum DAY OF YEAR, LEAP OF DATE

MONTH_OF DATE
—lidate MONTH_OF DATE

Puc. 12.62. BHewHwuin Bug, ¢yHrumm MONTH_OF_DATE Ha a3bike CFC

®OyHKunAa MONTH_OF_DATE Bo3BpallaeT YMC/I0 MECALEB, BbIpe3aHHOE U3 UCXOLHOMo 3HAYeHMA
Aatbl idate Tuna DATE.

MONTH_OF _DATE )
D#2017-0207  ——idate MONTH_OF DATE iIMONTH_OF_DATE '— [ ]

Puc. 12.63. Mpumep pabotbl c dyHKumeit MONTH_OF_DATE Ha a3bike CFC
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12. lata 1 Bpems

12.34. MULTIME

Tun moayna: dyHKUMA NepemeHHasn Tun OnucaHue
t TIME 3apaHHOe BpemsA.
B
xoael M REAL | Kosddbuumen.
Bbixoabl MULTIME TIME OtmaclTabupoBaHHOE 3HaYEeHME BPEMEHMW.
MULTIME
—t MULTIME
—M

Puc. 12.64. BHewHwnin Bua ¢dyHkuyn MULTIME Ha asbike CFC

®OyHKuna MULTIME Bo3Bpalwaetr npousseseHue 3agaHHoro BpemeHn T tmna TIME Ha

KoaddmumeHT M Tvna REAL.

(0]
MULTIME —

T#07h56m }71 MULTIME

| IMULTIME [:

2 M

Puc. 12.65. Mpumep paboTbl c dpyHKumet MULTIME Ha a3bike CFC
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12. lata 1 Bpems

12.35. PERIOD

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
dx1 DATE HWKHAA rpaHnLa nHTepBana.
Bxoabl dx DATE MNposepsaemasn paTta.
dx2 DATE BepxHAA rpaHMuUa MHTEpBana.
Bbixoapbl PERIOD BOOL dnar npuHagnexXHoOCTU AaTbl UHTEpPBANY.
Mcnonb3yemble mogynum DAY OF YEAR, LEAP OF DATE

(0]
PERIOD —
—d1 PERIOD |-
—{dx
—d2

Puc. 12.66. BHewHwni Bug ¢yHKumm PERIOD Ha si3bike CFC

®yHKuma PERIOD BosBpalaeT TRUE, ecnv aata dx npuHagnexut nHtepsany [dl, d2] (Bkntouyas

rPaHuLbl MHTEPBANA U NPU ycnosun, Yto d1<d2). dyHKUMA He yYuTbIBAET 3HAaYEHWe roaa, T.e. MOXKeT

MCNOJ1b30BaTbCA TOJ/IbKO ANA 3T, OTHOCALUNXCA K O4HOMY roay.

D#2017-02-08

D#2017-02-23

D#2017-03-08

1 L
PERIOD p———— xPERIODT {:l

D#2017-02-08

D#2018-02-23

D#2017-03-08

3 |
| xPERIOD2 {:l

D#2017-03-08

D#2017-02-23

D#2017-02-08

(o]

PERIOD '—
d1
dx
d2

(2]

PERIOD '—

d1 PERIOD
dx
d2

”

PERIOD '—
d1
dx
d2

5 x
PERIOD el xPERIOD3 FALE’E

Puc. 12.67. MNpumep pabotbl c dpyHKUmnei PERIOD Ha asbike CFC

229




12. lata 1 Bpems

12.36. PERIOD2

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
ARRAY [0..3,0..1]
DP 7 .
Bxoap! OF DATE HTepBaJibl NPOBEPKMU
dx DATE MposepAaemasn aata.
Bbixogp! PERIOD2 BOOL ®nar npuHagNeKHOCTM AaTbl
OlHOMY M3 MHTEpPBAJIOB.
PERIOD2
—DP PERIODZ
—cx

Puc. 12.68. BHewHwnin Bua, dyHKkummn PERIOD2 Ha sa3bike CFC

®yHKuMa PERIOD2 BosepawaeT TRUE, ecnm gata dx npuHagnexxmut ogHomy m3s 4-x MHTEPBAOB,

onpeaeneHHblx maccueom aat DP. B otanumne ot ¢pyHKummn PERIOD, ¢pyHKuma PERIOD2 yunTbiBaeT rog,

AaTbl NPy NpoBeEpPKe NPUHAANEKHOCTU UHTEPBANY.

=)

D#2017-02-23

adatPeriods[0,0]

D#2018-02-23

!

adatPeriods[1,0]

————5%5618-03-11

D#2618-04-21

adatPeriods[0,1]

1

adatPeriods[1,1]

o) L[]

(4T
D#2018-02-23 adatPeriods[2,0] }5 — | 525619-02-23 adatPeriods[3,0]
D#2019-02-23 adatPeriods[2,1] [ o o0 0003 adatPeriods[3,1]
PERIOD2
adatPeriods DP PERIOD2 xPERIOD2
D#2018-01-11 dx

D#2018-02-23

adatPericds[0,0]

18-03-11

adatPeriods[1,0]

D#2018-02-24

adatPeriods[0,1]

5520180421

adatPeriods[1,1]

D#2018-02-23

adatPeriods[2,0] -

— 100023

adatPeriods[3,0]

D#2018-02-23

———5%7020-02-23

adatPeriods[2,1]

[2]=) (W)

adatPeriods[3,1]

adatPeriods

DP

D#2018-01-11

dx

PERIOD2
PERIOD2

xPERIOD2

Puc. 12.69. Mpumep paboTbi c dpyHKLUMelt PERIOD2 Ha asbike CFC
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12. lata 1 Bpems

12.37. REFRACTION

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl ELEV REAL MCTUHHaA BbICOTA CBETUA B FPadycax.
Bbixoabl REFRACTION REAL 3HayeHne pedpakumm B rpagycax.
REFRACTION
—ELEV REFRACTION

Puc. 12.70. BHewHwnin Bug, ¢yHkumn REFRACTION Ha Asbike CFC

®yHKuma REFRACTION Bo3Bpalwaetr 3HauyeHuMe aTtmocdepHoin pedpakuumn p[as ceetuna ¢

NCTUHHOM BbicoTol ELEV no ¢opmyne CmapacoHa. O6e BenMUYnHbI U3MepstoTes B rpagycax. JAuanasoH

OONYyCTUMbIX 3HayeHul ana ¢yHkummn: —1.9 < ELEV < 80.

ELEV

0
REFRACTION 1)
REFRACTION rREFRACTION '—

Mnockuii yron

10

Ak

MunyTa ayru Ipagyc

L1

0,166667

L1

A\

10

Pegpparkyusa, MuHymsi dyau
8
_“,..--"‘

10 18 0 25

Budumas ebicoma, epadycbl

Puc. 12.71. Npumep pabotbi c dpyHKUMelt REFRACTION Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%84%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
http://the-mostly.ru/misc/atmospheric_refraction.html

12. lata 1 Bpems

12.38. RTC_2

Tun moayna: ®b NepemeHHasn Tun OnucaHue
SET BOOL CurHan ycTaHOBKM ONOPHOM AaTbl N BPEMEHM.
SDT DT [aTta u Bpemsa Hayana oTcyeTa.
Bxob SMS INT 3HayeHne MUNNNUCEKYHA.
A DEN BOOL CurHan BKAOYEHUA yyeTa IeTHero BpemeHu.
OFS INT CmelleHMe MecTHOro BpeMeHu OTHOCUTESIbHO
SDT B MUHYyTax.
ubT DT Tekywme pgata u spemsa s UTC.
LDT DT MecTHble aaTta n Bpems.
Bbixoabi
DSO BOOL | ®nar «y4yeT neTHero BpeMeHm».
XMS INT TeKyLlee 3HaYeHne MUINUCEKYHA,
Ncnonb3yemble moaynv RTC MS
fbRTC_ 2  —
RTC 2
—SET UDT -
—SDT LDT
—SMS DSO-
—DEN XMS |-
—OF5

Puc. 12.72. BHewHwui Bug b RTC_2 Ha asbike CFC

dyHKUMOHanbHbIN 610K RTC_2 npeacraBnseT coboi NporpaMmMHble Yacbl PeasbHOro BPEMEHM.

Mpwu BbI30Be 6/10Ka HAYMHAETCA OTCYET BPEMEHWU C MOMEHTA, ONPeAeNAemMoro 3HayeHMammM exogos SDT
(aata v Bpems B UTC) u SMS (munnucekyHabl). Tekywee 3HayeHune gaTbl M BpemeHu B UTC nogaetca Ha
Bbixog UDT, Tekyluee 3HaYeHMe MUINCEKYHA — Ha Bbixod XMS. Mo nepeaHemy GpPOHTY nepemeHHoM
SET B 4acbl 3anucbiBalOTCA HOBble OMOPHble aAata M Bpemsa (SDT u SMS), oTHOCUTENIbHO KOTOPbIX

HauuHaeTca otcyeT. Ecan Bxoa DEN mmeet 3HavyeHne TRUE, To 610K yunTbiBaeT nepexon Ha neTHee

Bpems, npu 3Tom Bbixog, DSO nmeet 3HavyeHne TRUE. Bxog OFS no3sonseT 3a4aTb CMeLLeHME MECTHOro

BpemMeHn OTHOCUTE/NIbHO UTC B MUHYTax. TeKkylwmne 3Ha4YeHNA MeCTHOro aTbl U BpeMeHU NoJaroTcA Ha

Bbixoa LDT.
foRTC 2~
RTC 2
: (o] ﬁ - | |
SysRicGetTime — | xSet SET UDT| |
TRUE e dummy SysRtcGetfime | SDT LDT [=—
L7 loms DSO
TRUE — DEN XMS =
180 —loFs

Puc. 12.73. Npumep pabotbl c P RTC_2 Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F

12. lata 1 Bpems

12.39. RTC_MS

Tun moayna: ®b NepemeHHasn Tun OnucaHue
SET BOOL CurHan ycTaHOBKM ONOPHOM AaTbl N BPEMEHM.
Bxoabl SDT DT [aTta v Bpemsa Hayana oTcyeTa.
SMS INT 3HayeHne MUNNUCEKYHA,
BbixoA! ill\)/lTS III)\ITT Ezizz fs;jeMszen:A:ni:(jeinA.
Mcnonb3yemble mogynum T PLC MS
bRTC_MS —
RTC_MS —1
—5ET XOT
—5DT XMS —
—SMS

Puc. 12.74. BHewHwni Bug @6 RTC_MS Ha sa3bike CFC

dyHKUMOHanbHbIM 610Kk RTC_MS npeacTtaBnsaetr cobolt NporpamMmHble 4Yacbl peasibHOoro

BpemeHu. MNpu BbizoBe 6/10Ka HAYMHAETCA OTCYET BPEMEHM C MOMEHTA, ONpesenaemMmoro 3Ha4eHUAMM
BxoaoB SDT (aata v Bpema B UTC) u SMS (munancekyHabl). Tekywee 3HayeHue gatbl U Bpemenu B UTC
nogaetca Ha Bbixog UDT, TeKyliee 3HayeHNe MUIMCEKYHA — Ha Bbixog, XMS. Mo nepegHemy GpoHTY
nepemeHHol SET B yacbl 3anucbiBatoTca HOBble onopHblie aaTta u Bpems (SDT u SMS), oTHocuTenbHO
KOTOpPbIX HAYMHAETCA OTCYET.

TRUE '—dumm)r

BRTC_MS —
RTC_MS
. (o] ﬁ - [
SysRicGelTime — | xSet SET XDT

SDT XMS [ 550 ]

SysRtcGethime |

L% lous

Puc. 12.75. Mpumep pabotbl c @b RTC_MS Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F

12. lata 1 Bpems

12.40. SDT_TO_DATE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabi DTI SDT [Jata B ¢popmare SDT.
Bbixoabl SDT_TO_DATE DATE [Jata B popmate DATE.
Mcnonb3yemble mogynum SET DATE

SDT_TO_DATE
—om SDT_TO_DATE

Puc. 12.76. BHewHwuin Bug, dyHkumn SDT_TO_DATE Ha a3bike CFC

®yHKuMa SDT_TO_DATE KoHBepTupyeT ncxogHyto aaty DTl B popmaTe SDT B nepemeHHyto TMna

DATE.
@ SDT_TO DATE q ) W
2017 YEAR SDT— DTI SDT_TO_DATE datSDT_TO_DATE E{
02 MONTH
13 DAY
—WEEKDAY
—HOUR
—MINUTE
—SECOND
—MS

Puc. 12.77. Npumep pabotbl c dpyHKumenn SDT_TO_DATE Ha s3bike CFC
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12. lata 1 Bpems

12.41. SDT_TO_DT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl DTI SDT [Jata v Bpems B8 popmate SDT.
Bbixoapl SDT_TO_DT DT Hata n Bpemsa B popmare DT.
Mcnonb3yemble mogynum SET DT
SDT_TO_DT
—DTI SDT_TO DT

Puc. 12.78. BHewHwni Bug ¢dyHkumm SDT_TO_DT Ha sa3bike CFC

®dyHkuma SDT_TO_DT KoHBepTUpyeT wucxogHble gaty u Bpema DTl B ¢dopmate SDT B
nepemeHHyto Tuna DT.

o

7 SDT_TO DT )

2017 YEAR SDT— DTI SDT_TO DT 4@
02 MONTH
13 DAY

—WEEKDAY
08 HOUR
53 MINUTE
22 SECOND

—Ms

Puc. 12.79. Npumep pabotbl c dpyHKumen SDT_TO_DT Ha asbike CFC
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12. lata 1 Bpems

12.42. SDT_TO_TOD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl DTI SDT Bpemsa B popmare SDT.
Bbixoabl SDT_TO_TOD TOD Bpemsa B popmate TOD.
SDT_TO_TOD
—DTI SDT_TO_TOD

Puc. 12.80. BHewHwnin Bug, ¢yHKumm SDT_TO_TOD Ha s3bike CFC

®yHKuma SDT_TO_TOD koHBepTupyeT ucxogHoe Bpemsa cytok DTl B ¢opmate SDT B
nepemeHHyto Tnna TOD.

o) SDT_TO_TOD q Bl e
—YEAR SDT— DTI SDT_TO_TOD t0dSDT_TO_TOD
—MONTH
—DAY
—WEEKDAY
08 HOUR
53 MINUTE
22 SECOND
44 MS

Puc. 12.81. Mpumep pabotbi c dpyHKumert SDT_TO_TOD Ha a3bike CFC
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12. lata 1 Bpems

12.43. SECOND

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl itod TOD 3agaHHoe Bpems.
Bbixoapl SECOND REAL H1CNo CEKYHA, N MUJJIUCEKYHA,.
SECOND
—itod SECOND

Puc. 12.82. BHewHwnin Bug, ¢yHKumn SECOND Ha a3bike CFC

OyHKunAa SECOND BO3BpallaeT YMCAO CEKyHA, U MWIJIMCEKYHA, BbIpe3aHHOE M3 UCXOLHOro

3HaYeHUs BpemeHu cyToK itod Tuna TOD.

(0]

TOD#07:31:33.150

——itod

SECOND  '—|
SECOND

1] 332 ]|
rSECOND b

Puc. 12.83. Mpumep paboTbi c dpyHKumet SECOND Ha a3bike CFC
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12. lata 1 Bpems

12.44. SECOND_OF_DT

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl XDT DT 3a4aHHble gaTta v Bpems.
Bbixoabl SECOND_OF_DT INT Yucno cekyHA.

—XDT

SECOND_OF_DT

SECOND_OF DT

Puc. 12.84. BHewHwnin Bug, ¢pyHKumm SECOND_OF_DT Ha asbike CFC

OyHKunAa SECOND_OF_DT Bo3BpallaeT YMCAO CEKYHA, Bblpe3aHHOE M3 UCXOAHOro 3HavyeHwus

Aatol n spemeHun XDT tuna DT.

o]

| DT#2017-02-14-08:08:52

———xDT

SECOND_OF DT
SECOND_OF DT

(0]

———{ iSECOND_OF DT {:‘I:l

Puc. 12.85. Mpumep paboTbl c dpyHKLMelt SECOND_OF_DT Ha asbike CFC

12.45. SECOND_TO_TIME

Tun moayna: dyHKUMA NepemeHHan Tun OnucaHue
Bxoabl IN REAL Konnyectso ceKyHA, U MUNINCEKYHA,
Bbixoabl SECOND_TO_TIME TIME Bpema.

—IN

SECOND_TO_TIME
SECOND_TO_TIME

Puc. 12.86. BHewHwnin Bng, ¢yHKLmMmn SECOND _TO_TIME Ha a3bike CFC

®yHKuna SECOND_TO_TIME KoHBepTMpYyeT 3aZaHHOE KO/MYECTBO CEKYHS,

IN Tvna REAL (B

BMAE YMCNa C NNaBaloLEen TOYKOM) B 3HaYeHne nepemeHHon Tuna TIME.

23.250 IN

(0]
SECOND_TO_TIME
SECOND_TO_TIME

—

(1]
tSECOND_TO_TIME —

Puc. 12.87. Mpumep pabotbl c dpyHKuneit SECOND _TO_TIME Ha asbike CFC
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12. lata 1 Bpems

12.46. SET_DATE

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
YEAR INT log.
Bxoabl MONTH INT Mecsu,
DAY INT JeHb.
Bbixoabi SET_DATE DATE [ata B popmate DATE.
(0]
SET_DATE —
—YEAR SET_DATE
—MONTH
—DAY

Puc.

12.88. BHewHUl Bug yHKunm SET_DATE Ha asbike CFC

®yHKuma SET_DATE Bo3BpaluaeT aaTy Tmna DATE, cobpaHHyto 13 3HauveHult roga YEAR, mecaua
MONTH n gHAa DAY. OyHKUMA HE NpoBepPAET KOPPEKTHOCTb BXOZAHbIX AaHHbIX, TaK YTO MOJ/b30BaTe/lb
OO/KEH OrPaHUYUTL AMAaNa3oH UX BO3MOXKHbIX 3HaYeHni (Hanpumep, 1-12 ana MONTH n T.4,).

2017

02

15

(0]
SET_DATE —
YEAR SET _DATE
MONTH
DAY

[ ]
—  datSET_DATE '

Puc. 12.89. Mpumep pabotbi c dyHKumert SET_DATE Ha a3bike CFC
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12. lata 1 Bpems

12.47. SET_DT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
YEAR INT loa.
MONTH INT Mecau,.
DAY INT JeHb.
B
XOA®! hour INT Yacobl.
minute INT MUHYTbI.
second INT CeKyHAbl.
Bbixoabl SET_DT DT [ata v Bpems B popmate DT.
Ucnonb3yemble moayam SET DATE
(0]
SET DT 1
—YEAR SET DT
—MONTH
—DAY
—{hour
—minute
—second

Puc. 12.90. BHewHwui Bua ¢dyHKumm SET_DT Ha asbike CFC

®yHKuma SET_DT Bo3BpallaeT gaty u sBpema tuna DT, cobpaHHyto M3 3HayeHuit roga YEAR,
mecaua MONTH, gHa DAY, uyacoB hour, mMHYT minute n cekyHa second. ®yHKUMA He npoBepseT
KOPPEKTHOCTb BXOAHbIX AaHHbIX, TaK YTO MO/Ib30BaTe/lb AOJ/IKEH OFPaHUYUTb ANAMA30H UX BO3MOMKHbIX
3Ha4yeHul (Hanpumep, 1-12 ana MONTH n T.4.).

0]

SET_DT —
1950 year SET_DT
03 rnonth
21 day
0& hour
12 minute
15 second

1
dtSet_OT

Puc. 12.91. Mpumep pabotbl c dyHKumen SET_DT Ha s3bike CFC
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12. lata 1 Bpems

12.48. SET_TOD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
hour INT Yaceol.
Bxoabl minute INT MUHYTbI.
second INT CeKkyHapbl.
Bbixoabi SET_TOD DT [Jata v Bpems B popmate TOD.
(0]
SET_TOD 1
—{hour SET_TOD
—minute
—second

Puc. 12.92. BHewHwni Bug dyHKumm SET_TOD Ha sa3bike CFC

®yHKuMa SET_TOD Bo3BpaluaeT Bpems cyTok Tuna TOD, cobpaHHoOe 13 3HayeHut yacos hour,

MWHYT minute n cekyHg second. OyHKLMA He NpoBepseT KOPPEKTHOCTb BXOAHbIX AAHHbIX, TaK 4YTO

noab30BaTeE/Ib AO0J/IXKEH OrpaHUYNTb AMaNa30OH UX BO3MOXKHbIX 3HAYEeHUM (Hanpvlmep, 1-24 pna hour n

T.40.).
08 hour
18 minute
33 second

SET_TOD

(0]
SET_TOD —

——| todSET TOD

]

Puc. 12.93. Mpumep pabotbl c dyHKumen SET_TOD Ha asbike CFC
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12. lata 1 Bpems

12.49. SUN_MIDDAY

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxogb! LON REAL | OonroTta (B rpagycax).

uTC DATE | Adartas UTC.
Bbixoabl SUN_MIDDAY TOD Bpemsa UCTUHHOro noayaHA.

Mcnonb3yemble mogynum DAY OF YEAR

SUN_MIDDAY
—LON SUN_MIDDAY

—JTC

Puc. 12.94. BHewHwnin sug, dyHkumm SUN_MIDDAY Ha a3bike CFC

®dyHKkuma SUN_MIDDAY BbluncaseT Bpems UCTMHHOro noayaHa (B UTC) ans patel UTC Ha
ponrote LON. MogpobHas wHbopmaums o dopmysie, No KOTOPOMA MPOU3BOAUTCA BbIYUCIEHME,

npmeeneHa 34echb.

(0]
SUN_MIDDAY  '—

[
37.6155 LON SUN_MIDDAY—' todSUN_MIDDAY —

D#2016-02-17 }—UTC

Puc. 12.95. Mpumep pabotbi c dpyHKumet SUN_MIDDAY Ha sa3bike CFC
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B4%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D1%82%D0%B0
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.455.7433&rep=rep1&type=pdf

12. lata 1 Bpems

12.50. SUN_POS

Tun moayna: ®b NepemeHHasn Tun OnucaHue
latitude REAL WwnporTa (B rpagycax).
Bxoabl longitude REAL | OonroTa (B rpaaycax).
utc DT Jata v Bpema B UTC.
B REAL | AsumyrT (B rpagycax).
BbIXOAb! H REAL BblcoTa CONHLA HaAa ropnusoHTOM (B rpagycax)
BblcoTa CONHLA HaAa ropnusoHTOM (B rpagycax)
HR REAL
C yyeTom pedpaKkumm.
Ucnonb3yemble moayam MODR, RAD, DEG, REFRACTION

fbSUN_POS o]

SUN_POS '—
—latitude B
—longitude H—
—utc HR -

Puc. 12.96. BHewHwuin Bug P65 SUN_POS Ha sa3bike CFC

®dyHKUMOHanbHbINM 610K SUN_POS BbluncaneT asmmyT B, BbICOTY CO/HUA Hag ropnsoHTom H un
BbICOTY CO/IHLL@ HAfZ FOPM3OHTOM C yyeTom pedpakumm HR ana 3apaHHoM wupoTs! latitude n goarots!
longitude B momeHT utc (gata 1 Bpemsa no UTC). PacueT pedpaKumm NponsBoanTCa 418 HOPMAbHOro
aTmocdepHoro gasneHus (101325 MNa) u temnepaTypsbl 10 °C. MorpewHoCTb pacyeTa B gManasoHe aat
2000...2050 He npesbiwaeT 0.1 rpagyca.

bSUN_POS  —
; SUN_POS '—

[ 558 »| . [ 120 ]
b5 7522 li latitude B ljl
37,6155 " | longitude HI=

[ 495 b ]
DT#2016-02-17-05-35:22 } | utc HR 4

Puc. 12.97. Npumep pabotbl c b SUN_POS Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D0%BC%D1%83%D1%82_(%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%84%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F

12. lata 1 Bpems

12.51. SUN_TIME

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
latitude REAL | LLuporTa (B rpagycax).
longitude REAL | AonroTa (B rpagycax).
Bxoabl utc DATE | Aata B UTC.
H REAL BbicoTa conHUa Hag, ropu3oHTOM (B
rpagycax) Ha BocxoAe.
MIDDAY TOD | Bpems conHeuyHoro nonyaHa (8 UTC).
SUN_RISE TOD | Bpems Bocxoaa conHua (8 UTC).
Bbixoapl SUN_SET TOD | Bpems 3akata conHua (8 UTC).

CK/IOHEHMe CO/HLLA Haf rOPU30HTOM B

SUN_DECLINATION REAL
- nosgeHsb (B rpagycax).

Ncnonb3yemblie moaynm SUN MIDDAY, DAY OF YEAR, DEG, HOUR TO TIME, RAD

foSUN_TIME o]

SUN_TIME —
—latitude MIDDAY
—longitude SUN_RISE
—utc SUN_SET |
—H SUN_DECLINATION |

Puc. 12.98. BHewHwui Bug @b SUN_TIME Ha sa3bike CFC

dyHKUMOHanbHbIM 610K SUN_TIME BbluncnseT ana 3agaHHoW wupothl latitude, gonrotsbl
longitude v gatbl utc (no UTC) Bpems Bocxoaa conHua SUN_RISE, Bpema 3akata conHua SUN_SET,
Bpema conHevyHoro nonyaHa MIDDAY, a TakXe CKNOHEeHWe COMHUA Haj rOpU3oHTOM B NONAEHb
SUN_DECLINATION. ®yHKUMOHANAbHbLIA 670K WCNOMb3yeT anropuTm, OCHOBaHHbIA Ha YpPaBHEHUM
BOCXO/1a, YTO MUHUMM3MPYET Harpy3Ky Ha MJIK. He nmeeT cmbicna BbI3bIBaTb AaHHbIN OB 60nee ogHOro
pas3a B AeHb — ANA pacyeTa NO3MUMM CONHLA B TeYeHWe AHA [0/XKeH ucnonb3osatbca @5 SUN_POS.
®b BO3BpalLlaeT KOPPEKTHbIE pe3y/bTaTbl B npegenax 65° KOxKHoM wnpoTbl ... 65° CeBepHOM WKNPOTHI
(-65 < latitude < 65).

Bxog H ucnonbsyetcs AnA 3agaHWA BbICOTbl CONHEYHOrO AWMCKA. MO yMOMYaHUIO OH MMeeT
3HauveHue -0.83(3), KoTopoe wucnosb3yetcA nNpu HabaoaeHWAX Ha 3emne. Mpu HabawogeHusax 3a
CBETU/IOM HAa MOPCKOM FOPU30HTE MW BO3BbILWEHMWM 3TO 3HAYEHUE AOKHO BbITb CKOPPEKTUPOBAHO (CM.
CCbI/IKY Ha MHOpPMaUunto 06 ypaBHEHUN BOCX04a).

Bonee nogpobHas nHdopmaumsa NnpuseaeHa 34ecb M 34€eCh.

fbSUN_TIME o
e —— SUN_TIME —
55.7522 Ii’ latitude MIDDAY %
376155 > longitude SUN_RISE |=
D#20160217 | utc N L ODu 14360976 |
: SN 22 b ]
EE LN SUN_DECLINATION

Puc. 12.99. MNpumep pabotbl c 5 SUN_TIME Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BB%D0%BE%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F)
https://en.wikipedia.org/wiki/Sunrise_equation
https://en.wikipedia.org/wiki/Sunrise_equation
http://www.calsky.com/cs.cgi
http://lexikon.astronomie.info/java/sunmoon/

12. lata 1 Bpems

12.52. TIMECHECK

Tun mogyna: ¢yHKuma | MepemeHHan Tun OnucaHue
TD TOD 3afgaHHOe Bpems CYTOK.
Bxoabl START TOD HUKHUI Npeaen KOHTPOIMPYEMOTrO Anana3oHa.
STOP TOD BepxHuii npeaen KOHTPOIMPYEMOTO AMana3oHa.
Bbixoapbl TIMECHECK BOOL | ®nar «TD npuHaANeXUT UHTEPBANY».
(0]
TIMECHECK "]
—TD TIMECHECK —
—START
—STOP

Puc. 12.100. BHewHui sug ¢yHkumm TIMECHECK Ha a3bike CFC

OyHKunAa TIMECHECK BosBpawaetr TRUE, ecan 3agaHHoe BpemA cyTok TD npuHagnexut
nutepsany START < TD < STOP. Mpu atom 3HayeHne START moskeT npesbiwaTth 3HayeHne STOP (B

TOM C/iyyae, ecam B KOHTpO}'IVIpyeMbIﬁ Anana3oH BXOAUT 4acCTb chegyrowmx CyTOK).

(o]
TIMECHECK —
TOD#07-43-22 D TIMECHECK
TOD#02-:00-00 START
TOD#12:00-00 STOP
(2]
TIMECHECK —
TOD#17:43:22 D TIMECHECK
TOD#12:00:00 START
TOD#02:00:00 STOP

' xTIMECHECK1 Em

s X TIMECHECK?2 Cﬁ!ﬂ

Puc. 12.101. NMpumep pabotbl ¢ pyHKunen TIMECHECK Ha s3bike CFC
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12. lata 1 Bpems

12.53. UTC_TO_LTIME

Tvn moayna: GyHKuUWA NepemeHHan Tun Onucanme
UTcC DT NaTa v Bpemsa 8 UTC.
DST_ENABLE BOOL CurHan BKAOYEHUA yyeTa IeTHEro
BxoAb! BPEMEHM.

CmeLlLeHMe MecTHOro BpemeHu

TIME_ZONE_OFFSET INT
- - oTHocuTenbHo UTC B MUHYTaXx.

Bbixoabi

UTC_TO_LTIME DT MecTHble aaTta n Bpems.

Mcnonb3yemble mogynm DST

Obpamume HUMGAHUe, YTO B TeKylleil Bepcun BubaMoTekn PyHKLMA paboTaeT HEKOPPEKTHO
(npyd) gna UTC+9 u Bblwe. ANA KOppeKkTHOW paboTbl HEOBXOAMMO OTpPeAaKkTMpPOoBaTb Kog ¢yHKUMM
cnepytowmm obpasom:

UTC_TO_LTIME X

Wk

1
L R b

FUNCTION UTC_TO LTIME : DT
VAR_INPUT

UIC @ DT;

DST_ENABRLE : BOOL;

TIME_ZONE OFFSET : INT:
END VAR
VAR

top: DINT: S/ bug fix
END VRR

£
L

tmp := TIME ZONE OFFSET * &0 + BOOL TO INT(DST_ENRBLE AND DST(UIC)) * 3&00;
IF tmp < 0 THEN
top := ABS{tmp);

UTC_TO_LTIME := DWORD TO DT (DT TO DWORD(UTC) - DINT TO DWORD (twp)): // bug fix
ELSE

UTC_TO_LTIME := DWORD TO DT (DT TO DWORD(UTC) + DINT TO DWORD (tmp)); /4 bug fix
END IF;

Puc. 12.102. NcnpaBneHune ncxogHoro koaa ¢yHkumm UTC_TO_LTIME gns obecneyeHns KOppeKTHOM

paboTbl
(0]
UTC_TO LTIME —
—UTC UTC_TO_LTIME |

—DST_ENABLE
—TIME_ZONE_OFFSET

Puc. 12.103. BHewHu Bug, ¢pyHKumn UTC_TO_LTIME Ha asbike CFC

®yHKuna UTC_TO_LTIME koHBepTupyeT aaty u Bpema u3 UTC B mecTHoe Bpemsa. Bxopg,

TIME_ZONE_OFFSET wucnonb3yetcAa AnA  3a4aHMA  3HAYEHMA CMELLEHMA MEeCTHOro BpemMeHwu

oTHocuTenbHo UTC B muHyTax. Ecnm Bxog DST_ENABLE nmeet 3HauyeHue TRUE, To pyHKUUA yunTbiBaET

nepexon Ha neTHee Bpema.
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https://forum.codesys.com/viewtopic.php?f=11&t=8274
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F

12. lata 1 Bpems

(o]
SysRicGetTime L
TRUE dummy SysRtcGetTime

FALSE }

DST_ENABLE

e

180

12.54. WORK_WEEK

)
UTC_TO_LTIME — 2]
uTC UTC_TO_LTIME dtUTC_TO_LTIME i

(TIME_ZONE_OFFSET

Puc. 12.104. NMpumep pabotbl ¢ pyHKumen UTC_TO_LTIME Ha asbike CFC

Tun moaynsa: GyHKLMA NepemeHHan Tun OnucaHue
Bxopabl idate DATE | 3apgaHHas aaTa.
Bbixoabi WORK_WEEK INT Homep Hepenu B roay.

Ncnonb3yemble moaynm

YEAR OF DATE, YEAR BEGIN, DAY OF WEEK, LEAP YEAR

—idate

WORK_WEEK
WORK_WEEK

Puc. 12.105. BHewHui Bng dyHkumm WORK_WEEK Ha a3bike CFC

®dyHKkumMa WORK_WEEK Bo3BpallaeT HOMep Heaenu B rogy Ana 3agaHHoli aatel idate. lNog
HauyuHaeTcsa c 1-oi Hegenw.

DHE2017-02-20

Ii

idate

WORK_WEEK  '— —
- 1
WDRK_WEéﬂ—{ WIORK_WEEK ' —

Puc. 12.106. Mpumep pabotbl ¢ pyHKunen WORK_WEEK Ha asbike CFC
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12. lata 1 Bpems

12.55. YEAR_

BEGIN

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl v INT 3apaHHbIli roa.
Bbixoabl YEAR_BEGIN DATE | data nepBoro aHA roaa.
YEAR_BEGIN
— YEAR_BEGIM

Puc. 12.107. BHewHwui Bua dyHKumn YEAR_BEGIN Ha a3bike CFC

®yHKuua YEAR_BEGIN Bo3BpaluaeT gaTy NepBoro AHA ANs 3a4aHHOro roga y.

=
|

2017 y

YEAR_BEGIN
YEAR_BEGIN

(1 oo ]
datYEAR_BEGIN '—i

Puc. 12.108. Mpumep pabotbl ¢ pyHKunen YEAR_BEGIN Ha si3bike CFC

12.56. YEAR_

END

Tun moayna: GyHKLMA NepemeHHan Tun OnucaHue
Bxoabl v INT 3a4aHHbIN roa.
Bbixoapl YEAR_END DATE | QaTta nocnegHero AHA roga.
YEAR_END ‘-
— YEAR_END

Puc. 12.109. BHewHun Bug, dpyHKumn YEAR_END Ha sa3bike CFC

®yHKuma YEAR_END Bo3BpallaeT gaty nocnefHero gHA ANs 3a4aHHOro roga y.

2017 y

YEAR_END

YEAR_END

(1 | Dezvizzat |
datYEAR_END '

Puc. 12.110. Npumep pabotbl ¢ pyHKumen YEAR_END Ha asbike CFC
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12. lata 1 Bpems

12.57. YEAR_OF_DATE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl IDATE DATE UcxoaHaa gata.
Bbixoabl YEAR_OF_DATE INT loa.

YEAR_OF_DATE
—{IDATE YEAR_CF_DATE

Puc. 12.111. BHewHwui Bua dyHKumn YEAR_OF_DATE Ha sa3bike CFC

®yHKuma YEAR_OF_DATE Bo3BpalyaeT 3HaYeHMe roga, BbipesaHHoe 13 ucxogHown aatbl IDATE
Tuna DATE.

o)
YEAR_OF_DATE g r1_|:|
D#2017-02-21 ——IDATE YEAR_OF_DATE —— iYEAR_OF_DATE '—

Puc. 12.112. NMpumep pabotbl ¢ pyHKumen YEAR_OF_DATE Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13. Pabota co cTpokamum

13.1. BIN_TO_BYTE
Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl BIN STRING(12) Ctpoka 6ut (STRING).
BbixoAapl BIN_TO_BYTE BYTE CTpoka 6but (BYTE).
BIN_TO_BYTE
—EBIM BIN_TO_BYTE

Puc. 13.1. BHewHu Bug, pyHKumm BIN_TO_BYTE Ha A3bike CFC

®dyHKuuAa BIN_TO_BYTE KoHBepTupyeT BXxogHYt cTpoky BIN, coctosawyto 13 cumsonos 0 m 1, B

3HayeHune Tuna BYTE.

11000017 I—BIN

BIN_TO_BYTE

o)
BIN. TO BYTE '—1

|'T
_| byBIN_TO_BYTE L_ﬂ:l

Puc. 13.2. Npumep paboTbi c dpyHKumMelt BIN_TO_BYTE Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.2. BIN_TO_DWORD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl BIN STRING(40) Ctpoka 6ut (STRING).
BbixoAapl BIN_TO_DWORD DWORD CTpoka 6ut (BYTE).

—BIN

BIN_TO_DWORD

Bl N_TD_DWDR(D:L

Puc. 13.3. BHewHu Bua, pyHKLmm BIN_TO_DWORD Ha a3bike CFC

B 3Ha4yeHune Tvna DWORD.

®yHkuma BIN_TO_DWORD koHBepTupyeT BxoaHyto cTpoKy BIN, cocToAauyio 13 cumsonos 0 m 1,

(0]
BIN. TO DWORD —
| '11110000111100001111000011110000" BN BIN_TO_DWORD

(1]
dwBIN_TO_DWORD

Puc. 13.4. Npumep paboTbl ¢ dpyHKumelt BIN_TO_DWORD Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.3. BYTE_TO_STRB

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl IN BYTE CTpoka but (BYTE).
Bbixoabl BYTE_TO_STRB STRING(8) Ctpoka 6ut (STRING).

b

BYTE_TO_STRB

BYTE_TO_STRBE

Puc. 13.5. BHewHwuit Bug ¢yHKummn BYTE_TO_STRB Ha a3bike CFC

®yHkuma BYTE_TO_STRB koHBepTupyeT 3HadeHue IN tuna BYTE B cTpoKy, coctoAuwyto u3

cumsonios 0 m 1.

2411000011 }—‘m

(0]
BYTE_TO_STRB '—
BYTE_TO_STRB

(1| Toooorr_|
——{ sBYTE_TO_STRB '

Puc. 13.6. Npumep paboTbi c dpyHKLMelt BYTE_TO_STRB Ha sa3bike CFC
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13. PaboTa co cTpoKkamu

13.4. BYTE_TO_STRH

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl IN BYTE CTpoka but (BYTE).
Bbixoabl BYTE_TO_STRH STRING(2) Ctpoka 6ut B HEX (STRING).

n

BYTE_TO_STRH

BYTE_TO_STRH

Puc. 13.7. BHewHu Bua, pyHKumm BYTE_TO_STRH Ha a3bike CFC

®yHkuma BYTE_TO_STRH koHsepTupyeT 3HauveHue IN Tuna BYTE B cTpoKy, cogepalyto 370

3Ha4yeHue B 16-puYHOMN CUCTEME CYUCAEHMS.

16#C3 i—‘IN

(0]

BYTE_TO STRH “—

BYTE_TO_STRH ———

)
sBYTE_TO STRH "

Puc. 13.8. Npumep paboTbl c dpyHKumelt BYTE_TO_STRH Ha si3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%81%D1%82%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

13. PaboTa co cTpokamu

13.5. CAPITALIZE
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING UcxogHaa cTpoKa.
Bbixoabl CAPITALIZE STRING Ob6paboTaHHasn CTpOKa.
Mcnonb3yemble mogynum TO UPPER

CAPITALIZE
str CAPITALIZE

Puc. 13.9. BHewHK Bua, pyHKLmm CAPITALIZE Ha a3bike CFC

®yHKuma CAPITALIZE nepeBoauMT nepBble CUMBOJIbI CNOB M3 CTPOKU Str B BEPXHWUIA pPerucrp.
CnoBa fo/mKHbl 6bITb pasgeneHbl npobenamu. na paboTbl C CMMBONAMKM BEPXHEW NOMOBUHbI TabanLbl
ASCII rno6anbHas nepemeHHass EXTENDED ASCIIl gonHa umeTb 3Ha4eHne TRUE.

o)
BEILEE (e
'my little pony’ str CAPITALIZE——— sCAPITALIZE '—

'My Little Pony'

Puc. 13.10. Mpumep paboTbl c dpyHKumel CAPITALIZE Ha a3bike CFC
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https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.6. CHARCODE
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl STR STRING(10) Cumson/maeHTupukaTop.
Bbixoapl CHARCODE BYTE Kog cumsona/vaeHtudmKatopa.
Mcnonb3yemble mogynum CODE

CHARCODE
STR CHARCODE

Puc. 13.11. BHewHwnit Bug, ¢yHkumm CHARCODE Ha A3bike CFC

®yHKumMa CHARCODE Bo3BpallaeT Kog ans 3agaHHoro ASCll-cumBosia MamM naeHTuduKatopa
STR. Cnucok wnaeHTUPUKATOpoB npuBeaeH B Tabauue HuKe. B cnyyae nonyyeHWs HEU3BECTHOrO
cumBosa unmn naeHtTudmkatopa GyHKuma Bosspawaet 0. PaboTta GyHKLMM OCHOBAHA Ha UCMNO/Ib30BAHMMU
rnobanbHon nepemeHHon CHARNAMES.

(0]
CHARCODE  “— =
STR CHARCODE ——— byCHARCODE '—

Puc. 13.12. Mpumep pabotbl c dpyHKuneint CHARCODE Ha a3bike CFC
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13. PaboTa co cTpoKkamu

0O603HauyeHue UaeHTudpunkatop Kop, O603HaueHue NaeHTudukatop Kogp,
i quot 34 % frac12 189
& amp 38 % frac34 190
> It 60 é iquest 191
< gt 62 A Agrave 192
€ euro 136 A Aacute 193
nbsp 160 A Acirc 194
i iexcl 161 A Atilde 195
¢ cent 162 A Auml 196
£ pound 163 A Aring 197
of curren 164 A AElig 198
¥ yen 165 C Ccedil 199
! brvbar 166 E Egrave 200
§ sect 167 E Eacute 201
) uml 168 E Ecirc 202
© copy 169 E Euml 203
a ordf 170 | Igrave 204
« laquo 171 i lacute 205
- not 172 i Icirc 206
shy 173 T luml 207
@ reg 174 b ETH 208
) macr 175 N Ntilde 209
° deg 176 0 Ograve 210
+ plusmn 177 0 Oacute 211
2 sup2 178 0 Ocirc 212
3 sup3 179 0 Otilde 213
’ acute 180 0 Ouml| 214
vl micro 181 X times 215
q para 182 @ Oslash 216
middot 183 U Ugrave 217
. cedil 184 U Uacute 218
1 supl 185 0 Ucirc 219
° ordm 186 ) Uuml 220
» raquo 187 Y Yacute 221
3 szlig 223 0 eth 240
a agrave 224 f ntilde 241
a aacute 225 o} ograve 242
a acirc 226 o} oacute 243
a atilde 227 o) ocirc 244
a auml| 228 o) otilde 245
a aring 229 6 ouml 246
® aelig 230 + divide 247
c ccedil 231 ] oslash 248
e egrave 232 u ugrave 249
é eacute 233 ] uacute 250
é ecirc 234 a ucirc 251
é euml 235 a uuml| 252
i igrave 236 y yacute 253
i iacute 237 b thorn 254
] icirc 238 Y yuml 255
i iuml 239
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13. PaboTa co cTpoKkamu

13.7. CHARNAME
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl C BYTE Koa naeHtudukaropa.
BbixoAapl CHARNAME STRING(10) NaoeHTudukatop.
Mcnonb3yemble mogynum CHR TO STRING

CHARNAME
C CHARNAME

Puc. 13.13. BHewHwuin sua ¢dyHkumn CHARNAME Ha asbike CFC

®dyHkuma CHARNAME BosBpawaer uaeHTMPUKATOp Mo 3agaHHomy kKoay C. Cnwucok
naeHtTuoumkatopos npueeaeH B Tabauue B n. 13.6. Pabota ¢yHKUMM OCHOBAHa Ha MCMO/b30BaHUM
rnobanbHon nepemeHHon CHARNAMES.

CHARNAME — =5
136 C CHARNAME ——————  sCHARNAME "

Puc. 13.14. Npumep pabotsi c dpyHKLmelt CHARNAME Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.8. CHR_TO_STRING

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl C BYTE Kog ASCII-cumsona.
Bbixoabl CHR_TO_STRING STRING(1) ASCll-cumson.

J CHR_TO_STRING
C

CHR_TO_STRING

Puc. 13.15. BHewHwni Bug, ¢yHKumMnm CHR_TO_STRING Ha A3bike CFC

®yHkuma CHR_TO_STRING Bo3Bpawaet cumson 3agaHHoro ASClI-koga C.

CHR_TO_STRING “—

C CHR_TO_STRING ——

O —=
SCHR_TO_STRING '—f

Puc. 13.16. Mpumep pabotbi c dpyHKLMelt CHR_TO_STRING Ha asbike CFC
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https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.9. CLEAN

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
IN STRING NcxoaHasa cTpoka.
Bxoabl
CX STRING(80) Jonyctumbie CUMBOJIbI.
Bbixoapbl CLEAN STRING ObpaboTaHHan CTpOKa.
CLEAN -
IN CLEAN
.4

Puc. 13.17. BHewHwnin Bug, dyHrumm CLEAN Ha a3bike CFC

®dyHKuma CLEAN BbipesaeT ns ctpoku IN Bce cumBobl, He Bxoaawme B CTPOKy CX.

e e (e
'hello kitty' li I CLEAN | SCLEAN
hekt o

Puc. 13.18. Mpumep pabotbl c dpyHKumein CLEAN Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.10. CODE
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
STR STRING NcxoaHasa cTpoka.
Bxoabl
POS INT MNo3snuyma cumsona.
Bbixoabl CODE BYTE ASCIll-koa cumBona.
CODE '
STR CODE
POS

Puc. 13.19. BHewHwnin Bug, yHkumm CODE Ha Aa3bike CFC

®dyHKuna CODE Bo3BpalaeTt Kog ASCll-cmumeona us ctpokm STR ¢ nosmuymm POS. Ecam POS = 0
nnmn POS > gnvHa cTpoku, To dyHKumMA Bo3BpawaeT 0.

m
CODE '— G
‘owen' ——STR CODE | byCODE ‘—
[
2 POS

Puc. 13.20. Mpumep paboTbi c dpyHKLMelt CODE Ha a3bike CFC
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https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.11. COUNT_CHAR

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoab! STR STRING NcxoaHasa cTpoka.
chr BYTE ASCIl-koa, cumBona.
Bbixoabl COUNT_CHAR INT Kon-Bo cMMBO/IOB B CTPOKe.
COUNT_CHAR -
STR COUNT_CHAR
chr

Puc. 13.21. BHewHwnit Bug ¢yHKumMmM COUNT_CHAR Ha asbike CFC

®yHKuMa COUNT_CHAR Bo3BpaliaeT yncio cumaonos ¢ ASCII-kogom chr B ctpoke STR.

(o]

hellokitty' ~ ———STR
08 ———ehr

COUNT_CHAR —
COUNT_CHAR

M)
—{  iCOUNT_CHAR a8

747 = I
| 108 - kaur CHMBOITE |

Puc. 13.22. Mpumep pabotbi c dpyHKLmelt COUNT_CHAR Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.11a. COUNT_SUBSTRING

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
SEARCH STRING | MIcKomblit pparmeHT.
Bxoabl
STR STRING McxoagHaa cTpoka.
Bbixoabl COUNT_SUBSTRING INT Kon-Bo BxoxaeHun ¢parmeHTa B CTPOKY.

COUNT_SUBSTRING
COUNT_SUBSTRING

SEARCH
STR

Puc. 13.21a. BHewHui sng pyHKummn COUNT_SUBSTRING Ha a3bike CFC

®dyHKuMa COUNT_SUBSTRING Bo3BpallaeT UmMcno BxoxaeHni ctpokm SEARCH B cTpoky STR.

'hel’

(o]

SEARCH

"hello hell F———o7

STR

COUNT_SUBSTRING

L

]
COUNT_SUBSTRING 4' ICOUNT_SUBSTRING q:

Puc. 13.22a. Mpumep pabotbl ¢ pyHKUMen COUNT_SUBSTRING Ha sa3bike CFC
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13. PaboTa co cTpoKkamu

13.12. DEC_TO_BYTE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl DEC STRING(10) 3Ha4YeHWe B CMMBOJIbHOM BUAE.
Bbixoabl DEC_TO_BYTE BYTE 3HayeHune B LeNI0YNCAEeHHOM BUae.

DEC_TO_BYTE
DEC DEC_TO_BYTE

Puc. 13.23. BHewHwnin Bua, dyHkummn DEC_TO_BYTE Ha a3bike CFC

®yHkuma DEC_TO_BYTE koHBepTupyeT cumBobHOe 3HavyeHne DEC B LenovncieHHoe 3HaYeHune
Tvna BYTE. YuuTbiBatoTcsa ToibKo cumBoibl ‘0’ — ‘9’ B npeaenax gonyctumoro ana tuna BYTE gnanasoHa
‘0’ — ‘255",

DEC_TO_BYTE - —
U 2]
DEC DEC_TO_BYTE byDEC_TO_BYTE

Puc. 13.24. Mpumep pabotbl c dpyHKumen DEC_TO_BYTE Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.13. DEC_TO_DWORD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl DEC STRING(20) 3HaYeHWe B CMMBOJIbHOM BUAE.
Bbixoabl DEC_TO_DWORD DWORD 3HayeHune B LeNI0YNCAEHHOM BUae.

DEC_TO_DWORD
DEC

DEC_TO_DWORD

Puc. 13.25. BHewHwnin Bug, ¢yHkumm DEC_TO_DWORD Ha fa3bike CFC

®yHkuma DEC_TO_DWORD kKoHBepTMpyeT cumBO/sibHOe 3HaveHune DEC B uenoumcneHHoe

3HauyeHue TMna DWORD. YuutbiBatoTca To/bKO cumBonbl ‘0" — ‘9’ B npegenax AonycTMMoro Ana tmna
DWORD guanasoHa ‘0’ — ‘4294967295,

'4096' b—‘ DEC

DEC_TO_DWORD
DEC_TO_DWO

(1]
F{a—{ GwDEC_TO_DWORD ' —4——— |

Puc. 13.26. Mpumep paboTsi c dpyHKLmet DEC_TO_DWORD Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.14. DEC_TO_INT

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl DEC STRING(10) 3HaYeHWe B CMMBO/IbHOM BUAE.
Bbixoabl DEC_TO_INT INT 3HayeHune B LeNI0YNCAEeHHOM BUae.
DEC_TO_INT -
—DEC DEC_TO_INT

Puc. 13.27. BHewHwnin sug, dyHkumn DEC_TO_INT Ha a3bike CFC

®yHkuma DEC_TO_INT koHBepTupyeT cumBO/ibHOe 3HaveHne DEC B uenoynciaeHHoe 3HayeHue

Tvna INT. YuutbiBatoTca TonbKo cumsonbl ‘0" — ‘9" u '-' B npegenax gonyctumoro gna tuna INT

AuanasoHa ‘-32768' —

32767,

1024  ——DEC

DEC_TO_INT

—
|

DEC_TO_INT

1)
iDEC_TO_INT 1 f 1022 |

Puc. 13.28. Mpumep pabotbl c dyHKumen DEC_TO_INT Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.15. DEL_CHARS

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
IN STRING UcxogHaa cTpoKa.
Bxoabl
CX STRING(80) 3anpelleHHble CUMBObI.
Bbixoabl DEL_CHARS STRING Ob6paboTaHHadA CTpokKa.
DEL_CHARS '
—IN DEL_CHARS
-CX

Puc. 13.29. BHewHwnin Bug, ¢yHkumu DEL_CHARS Ha A3bike CFC

®yHKuunA DEL_CHARS Bbipe3aeT u3 ctpoku IN Bce cumBonbl, Bxoasawme B CTpoky CX.

(0]

L € BT
‘hello kitty' ~ |———IN DEL_CHARS ——— sDEL_CHARS '—

| CX

Puc. 13.30. Mpumep pabotbl c dpyHKumen DEL_CHARS Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.16. DT_TO_STRF

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
DTI DT [aTa v Bpemas.
MS INT Ynucno MmaancekyHAa,.
Bxopabi EMT STRING dopmaT CTPOKOBOrO NPeACcTaBieHNA AaTbl U
BpeMeHM.
LANG INT A3bIK NpUNOXKEHUA.
BbixOb! DT _TO_STRF STRING Ctpoka c dopMaTMPOBaAHHON METKOM
BpeMEeHM.
YEAR OF DATE, MONTH OF DATE, MONTH TO STRING,
Ucnonbsyemoble moaynm | DAY OF MONTH, DAY OF WEEK, WEEKDAY TO_ STRING, HOUR, MINUTE,
SECOND
0]
DT_TO_STRF  '—j
—DTI DT_TO_STRF —
—MS
—FMT
—LANG

Puc. 13.31. BHewHwui Bua ¢oyHKumm DT_TO_STRF Ha s3bike CFC

OyHKunAa DT_TO_STRF KoHBepTMpyeT 3HayeHne pgaTtbl u BpemeHu DTl tuna DT B
dopmaTMpoBaHHYI CTPOKY. Bxoa MS no3BonseT ykasaTb UMcno muanmcekyHa. Bxog LANG onpegensiet
A3bIK NpUAOKEHMUA (cM. rnobanbHyto nepemeHHyto LANGUAGE). Bxog FMT npegcrasasieT cobon cTpoky,
COCTOALLYIO M3 TEKCTa M 3anosHuTenei, Kotopas onpegenseT GpopmaTMpoBaHWE AaTbl U BPEMEHMW.
CnuncoK 3anonHUTeNel NpUBESEH HUXKE.

r?
DT_TO_STRF  —] (==
DT#2017-03-03-08:10:25 b bm DT_TO_STRF
0 ] ms [ Texyuee spemn: 08:10:25 02.03.2017'
'Tekywee pera; #NHRHT #H.#D #A' I—FMT
0] LANG

Puc. 13.32. Mpumep pabotbi c dyHKumelt DT_TO_STRF Ha a3bike CFC
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13. PaboTa co cTpoKkamu

3anonHuTtennb OnucaHue
HA MonHoe 3Ha4yeHue roaa (2008).
#B CokpalleHHoe 3Ha4yeHue roaa (08).
#C 3HauyeHne mecaua 6e3 seayuiero Hyna (5).
#D 3HauyeHne mecaua ¢ seaymm Hynem (05).
HE CoKpalyeHHoe Ha3BaHue mecaua (Jan).
HF MonHoe Ha3BaHUe mecaua (January).
HG 3HauyeHue gHA 6e3 Begywero Hyna (5).
#H 3HauyeHUe gHA ¢ Beaywmm Hynem (05).
#l Homep aHa Heaenn (1 — noHeaenbHUK, 7 — BOCKpeceHue).
#) CoKpalyeHHoe Ha3BaHue gHa (Mo).
HK MonHoe Ha3BaHuMe aHa (Monday).
HL YT1po/seuep (AM/PM).
#M 3HauyeHue Yaca B 24-4yacoBom popmaTe 6e3 BeayLLero Hyns (2, 22).
#N 3HauyeHUe Yaca B 24-4yacoBom popmaTe ¢ Begywmum Hynem (02, 22).
#O 3HauyeHue Yaca B 12-4yacoBom popmaTe 6e3 Beayuiero Hyns (1, 11).
#P 3HauyeHue Yaca B 12-4yacoBom popmaTe ¢ Begywmm Hynem (01, 11).
#Q 3HayeHue MUHYT 6e3 BeayLlero Hyns (5).
#R 3HayeHue MUHYT ¢ Begywmm Hynem (05).
#S 3HauyeHue cekyHa 6e3 Beayliero Hyna (5).
HT 3HauyeHUue cekyHp, ¢ Beaylmm Hynem (05).
#U 3HaueHne MUAIMCEKYHA, 6e3 BeayLlero Hyns (5).
#v 3HayeHUe MUANUCEKYHA, C BeayLmm Hynem (005).
HW 3HayeHue gHA C BeAyLWMM Hynem 1 npobenom (‘ 05’).
#X 3HayeHMne mecaua ¢ Begywmm Hyaem n npobenom (“ 05°).
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13. PaboTa co cTpoKkamu

13.17. DWORD_TO_STRB

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabi IN DWORD Habop 6urT.
BbixoAapl DWORD_TO_STRB | STRING(32) | Ctpoka 6uT.

—IN

DWORD_TO_STRB

DWORD_TO_STRE

Puc. 13.33. BHewHwni Bug, ¢yHkumm DWORD_TO_STRB Ha fa3bike CFC

®yHkuma DWORD_TO_STRB koHBepTupyeT nepemeHHyto IN Tuna DWORD, npegcrasasioLLyto

coboli Habop 6MT, B CTPOKY OUKCMPOBAHHOW ANMHbI, cocToAwyo M3 cumBosoB ‘0" m ‘1. Mpu

HeobXxo4MMOCTN MOXKHO NoAaBaTb Ha BXog, GyHKUMM nepemeHHble Tuna BYTE 1 WORD, o6pesas cTpoKy

0,0 HYXKHbIX pasmepos ¢ nomolubio pyHKuum RIGHT ns 6ubamnotekm Standard.

[o]

2500110001 I—

DWORD_TO_STRB —

DWORD_TO_STRB

1
—— sDWORD_TO_STRB {:’:l

[ '00000000000000000000000000110001"

Puc. 13.34. Mpumep pabotbi c dpyHKLMelt DWORD_TO_STRB Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.18. DWORD_TO_STRF

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
IN DWORD 3aaaHHOe 3HayeHume.
Bxoabl
N INT OnnHa cTpoku.
Bbixogp! DWORD_TO_STRF | STRING(20) | SH3!€H¥e B BUAE CTPOKM 33AaHHON
O/NHDbI.
Ucnonb3yemble moayan | FIX

DWORD_TO_STRF
—IM ODWORD_TO_STRF

Puc. 13.35. BHewHwuit Bug ¢yHKumm DWORD_TO_STRF Ha asbike CFC

®dyHKuMa DWORD_TO_STRF KoHBepTupyeT 3HaueHue nepemeHHol IN Tvna DWORD B cTpoKy ¢
3agaHHoi aamHol N. Ecam N > Kon-Ba paspsagos IN, ToO CTpoKa AOMNOAHAETCA BeAyWMMM Hynsmu. Ecam
N < Kon-Ba paspazos IN, To ctapwme paspsabl obpesatoTcs.

o]
DWORD TO STRF '—|

T e ]
32167 IN DWORD_TO_STRF | sDWORD_TO_STRF1 Cl

3 N

[2]
DWORD TO STRF '

1

8 N

Puc. 13.36. Mpumep pabotbi c dpyHKumet DWORD_TO_STRF Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.19. DWORD_TO_STRH

Tun moayna: GyHKLMA

MepemeHHan Tun

OnucaHue

Bxoabl

IN

DWORD

3aaaHHOe 3HayeHume.

Bbixoabl

DWORD_TO_STRH | STRING(8)

3HayeHue B Buge HEX-bopmatnpoBaHHOM
CTPOKM.

DWORD_TO_STRF
—IM DWORD_TO_STRF

Puc. 13.37. BHewHwnin Bug, ¢yHkumm DWORD_TO_STRH Ha a3bike CFC

®dyHKuMa DWORD_TO_STRH KoHBepTupyeT 3HaueHue nepemeHHol IN Tuna DWORD B cTpoKy

GUKCMPOBAHHOW A/IMHDBI, COLEPKALLYIO 3TO 3HaYeHUe B 16-pUYHON CUCTEME CUUCIEHUS.

16#0000DEAD  ——IN

o]

DWORD_TO_STRH —

(1 |—omo00EAr]
DWORD_TO_STRH |————| sDWORD_TO_STRH "“—

Puc. 13.38. Mpumep pabotbi c dpyHKumet DWORD_TO_STRH Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.20. EXEC

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING MaTtemaTnyecKkoe BbipaxeHue.
Bbixoabl EXEC STRING PesynbTar.

Ucnonb3syemble moaynn | UPPERCASE, TRIM, FIND NONUM

—
|

EXEC
—str EXEC

Puc. 13.39. BHewHn Bug, yHKummn EXEC Ha a3bike CFC

®yHKuns EXEC BbluMcaseT maTemaTMYecKoe BbIPaXkeHWe, 3aaHHOe B BUAE CTPOKM Str, u
BO3BpALLAET ero pe3sy/bTaT (TakKe B BUAE CTPOKM). BbiparkeHne MOXKET BK/HOYaTb TO/IbKO A,Ba onepaHaa
M He LO/KHO CoAep)KaTb CKOOKWU. B cnyyae HEKOPPEKTHOM onepauuun (Hanpumep, AeNeHUs Ha HOJb)
¢dYHKLMA Bo3BpaLaeT 3HaueHme ‘ERROR’.

CnunCoK BO3MOXHbIX OnepaTopos: +, -, *, /, A, SIN, CON, TAN, SQRT.

EXEC — 1
[ 243 |——rdsrr EXEC SEXECT f——— |
r?
== Y —
[ 23 b——str EXEC SEXEC2 '
(7)
EXEC '— =
'SORTY  ——str EXEC sEXEC o]
]
EXEC ' -
7] ERROR |
[ o0 ———str EXEC sEXEC4

Puc. 13.40. Mpumep pabotbi c dpyHKUMelt EXEC Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.21. FILL
Tun moayna: dyHKUmMA MepemeHHan Tun OnucaHue
BYTE ASCII-koa, cumsona.
Bxoabl
L INT OnnHa cTpoku.
BbIXOb! FILL STRING CTpoKa 3agaHHOM O/IMHbI, 3aN0NHEHHaA
334aHHbIM CUMBOJIOM.
Ucnonbsyemble mogynm | CHR_TO_STRING

FILL
—C FILL

Puc. 13.41. BHewHwni Bug, yHkumm FILL Ha A3bike CFC

®dyHKuMA FILL popmupyeT cTpoRy aAnnHol L, 3anonHeHHyo cumaosiom ¢ ASClI-kogom C.

o
FILL
16#C0 ——-dic FILL sFILL
I
5 | L

Puc. 13.42. Mpumep pabotsi c dpyHKLmelt FILL Ha asbike CFC
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https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.22. FIND_CHAR

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl
pos POS HayanbHaa no3muma Ana noucka.
I =
Bbixogp! FIND_CHAR INT 03MLMUA MepBOro CMMBONA, KOTOPbIN He
ABNAETCA YNPaBAAOLWMM.
FIND_CHAR
—{str FIND_CHAR
—{pos

Puc. 13.43. BHewHwnin Bug, ¢yHkumn FIND_CHAR Ha Asbike CFC

®OyHKunAa FIND_CHAR aHanmMsmpyeT MCXOAHYIO CTPOKY str ¢ mo3vuum pos U BO3BpallaeT
No3nuUM1IO NEePBOro CMMBO/JIA, KOTOPbIM He ABAseTCA ynpasastowmm. [Ana paboTbl ¢ CMMBOIAMU BEPXHEN
nonosuHbl Tabamubl ASCIl rnobanbHaa nepemerHHas EXTENDED ASCIl ponkHa umeTb 3HavyeHue TRUE.

Ynpasaatowmmm cumntatotca cumsonbl ¢ ASCll-kogom < 27 n 127,

Ha pucyHKe HusKe npusegeHa cTpoka ‘$1812°, coctoAwana u3 Tpex cumsonos. Cumeon S
03HayaerT, YTo cieayoLme 3a HUMK LUUdpPbI ByayT MHTEpPNpPeTUpoBaHbl Kak ASCll-koa, — T.e. 3anuck ‘$18’
npeacrasaseT cobol ynpasastowmii cumson ¢ ASCll-kogom 18 (HEX).

0]
FIND CHAR '—

o=
'$1812' str FIND_CHAR —— | FIND_CHAR *—]
1 pos

L |

Puc. 13.44. Npumep pabotbi c dpyHKumelt FIND_CHAR Ha sa3bike CFC
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13. PaboTa co cTpoKkamu

13.23. FIND_CTRL

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl
pos POS HavanbHaa no3uuma gna noucka.
Mn
Bbixogp! FIND_CTRL INT 03MUMA NepBoro ynpasaatowero
CMMBOJ1a B CTPOKeE.
FIND_CTRL
—str FIND_CTRL
—{pos

Puc. 13.45. BHewHwnin Bug, dyHkumu FIND_CTRL Ha a3bike CFC

®yHKumA FIND_CTRL aHanusmpyeT UCXOLHYIO CTPOKY Str ¢ No3mumm pos U BO3BpaLLL@eT NO3ULMI0
nepBoro ynpasastollero cumsosa. Ona paboTbl C CMMBOMAMW BeEpPXHEM MOMOBUHbI Tabauubl ASCII
rnobanbHaa nepemerHHas EXTENDED ASCIl gonkHa umeTb 3HadyeHMe TRUE. YnpaBaawowWmMmm cumTatoTes

cumsonbl ¢ ASCll-koagom < 27 n 127.

Ha pucyHKe HusKe npusegeHa cTpoka ‘15182’, coctoAwana u3 Tpex cumsonos. Cumeon S
03HayaerT, YTo cieayoLme 33 HUMKU UUdPbI ByayT MHTEpPNpPeTUpoBaHbl Kak ASCll-koa, — T.e. 3anuck ‘$18’
npeacrasaseT cobol ynpasastowmii cumson ¢ ASCll-kogom 18 (HEX).

o]
FIND CTRL '—

0=
1182 str FIND_CTRL—— FIND.CTRL *—
1 pos

L

Puc. 13.46. Mpumep pabotbi c dyHKumel FIND_CTRL Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.24. FIND_NONUM

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl
pos POS HayanbHaa no3muma Ana noucka.
I =
Bbixoab! FIND_NONUM INT 03MLMA NepBOro CUMBO/IA, KOTOPbIN He
ABNAETCA YNC/IOM.
FIND_NONUM -
—str FIND_MOMNUM
—pos

Puc. 13.47. BHewHwnin sua dyHkuymn FIND_NONUM Ha asbike CFC

®OyHKunAa FIND_NONUM aHanusmpyet UCXOAHYK CTPOKY str C mosuuuu pos M BO3BpaLLaeT

No3unLMIO NEepPBOro CUMBOJIA, KOTOPbIN He ABAsSeTCa Yucaom (cumeosiom ‘1" — ‘9" uam ‘).

o

+1.125-3.760'

|75tr

2 [
L= ]

pos

FIND_NONUM

L

(1)
FIND_NONUM ————  iFIND_NONUM S I

Puc. 13.48. Mpumep pabotbl c dpyHKumen FIND_NONUM Ha asbike CFC
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13. PaboTa co cTpoKamm

13.25. FIND_NUM

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl
pos POS HayanbHaa no3muma Ana noucka.
I >
Bbixogp! FIND_NUM INT 03MLNA NepBOro CMMBOA, KOTOPbIN
ABNAETCA YNC/IOM.
FIND_NUM
—Istr FIND_MUM
-pos

Puc. 13.49. BHewHwnin Bug, ¢yHkumn FIND_NUM Ha a3bike CFC

®OyHKumA FIND_NUM aHanmsmnpyeTt NCXo4HY CTPOKY Str ¢ No3nLmMmn pos 1 BO3BpaLLL@eT NO3nNLMIo

nepBoro CMMBOJa, KOTOPbINM siBAsAeTca yncaom (cumsosom ‘1" — 9" uam “’).

1)
— iFIND_NUM [ B

(0]
FIND NUM  '—
'+112537800 |——str FIND_NUM
1 ' pos

Puc. 13.50. Mpumep paboTbi c dpyHKumer FIND_NUM Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.26. FINDB
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
strl STRING AHanusnpyemas CTpoKa.
Bxoabl
str2 STRING Mckomasa cTpoka.
Mn
Bbixogp! FINDB INT osmu,mj nocneaHero BXoXxaeHusa
MCKOMOW CTPOKMU.
FINDB —
—strl FINDBE
—stre

Puc. 13.51. BHewHni Bug, yHKumm FINDB Ha a3bike CFC

®yHKuuA FINDB Bo3BpalLaeT NO3ULMIO NOCAeAHEr0 BXOXAEHUA CTPOKM str2 B CTPOKy strl.

(o]

2485 FAD3HIHE

|75tr1

L F

strd

FINDB

I |

E
FINDE iIFINDE [ =]

[ MNUB

Puc. 13.52. Mpumep pabotbl c dpyHKumel FINDB Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.27. FINDB_NONUM

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
I "
BbIXOb! FIND_NONUM INT 031uMA nocaeaHero CMMBOJIa, KOTOPbIN
He ABNAETCA YUC/IOM.

=
|

—str

FINDB_NONUM
FINDE_NONUM

Puc. 13.53. BHewHwnin Bug, yHkumm FINDB_NONUM Ha sa3bike CFC

®yHKuMa FINDB_NONUM Bo3BpaliaeT no3unumio nocaegHero CMMBOJIa CTPOKK str, KOTOpbI He

ABnseTca yncaom (cumesosiom ‘1’ — ‘9" uan °.’).

+1.125-3.730'

|75tr

FINDB_NONUM
FINDB_NON

(1]
UMC]—{ FINDB_NONUM —{—

Puc. 13.54. Npumep pabotbl c dpyHKupmen FINDB_NONUM Ha si3bike CFC
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13. PaboTa co cTpoKkamu

13.28. FINDB_NUM

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
I >
BbIXOb! FINDB_NUM INT 031uMA nocaeaHero CMMBOJa, KOTOPbIN
ABNAETCA YNC/IOM.
FINDB_NUM
—str FINDB_MUM

Puc. 13.55. BHewHwnin Bug, dyHkumn FINDB_NUM Ha a3bike CFC

®yHKuma FINDB_NUM Bo3BpallaeT MO3MUMIO MOCNeHEro CMMBO/IA CTPOKKM str, KOTOpbIW

ABnseTca yncaom (cumesosiom ‘1’ — ‘9" uan °.’).

'+1.1253.780' |

FINDB_NUM =
str FINDB_NUM | IFINDB_NUM '—

Puc. 13.56. Mpumep pabotbl c dpyHKumen FINDB_NUM Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.29. FINDP

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING AHanusnpyemas CTpoKa.
Bxoabl src STRING Mckomasa cTpoka.
pos INT HayanbHaa no3muma Ana noucka.
I =
BbIxoAb! FINDP INT 03MLNA NMEPBOro BXOXKAEHUA UCKOMOWM
CTPOKMU.
FINDP -
—str FINDP
—src
Puc. 13.57. BHewHwnit Bug ¢yHKumm FINDP Ha si3bike CFC

®yHKuuAa FINDP aHanusumpyet
NepBOro BXOXAEHWA B HEe CTPOKM SrC.

MCXOAHYI CTPOKY str ¢ mo3vumu pos U BO3BpaLlaeT NO3ULUIO

E
FINDP
E
'hello hell' { str FINDP iFINDP [ ]
"hel' ' SIC
2 pos

Puc. 13.58. Mpumep pabotbl c dpyHKumen FINDP Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.30. FIX
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
C BYTE ASCII-koa cumBoNna-3anoaHuUTens.
Bxoabl "
L INT JNvHa AoNONHEHHOW CTPOKM.
M INT Pexxnm 3anonHeHuma.
Bbixoapl FIX STRING JononHeHHan CTpoOKa.
Ucnonb3yemble moaynn | FILL

|
= O

Puc. 13.59. BHewHwui Bua ¢oyHKLmMM FIX Ha asbike CFC

®yHkuma FIX gononHAeT UCXoaHYH CTPOKY str 40 ANMHbI L ¢ nomoLwbio cMMBO1a-3anonHnTeNA C
ASCIl-kogom C. NepemeHHaa M onpeaensaeTt pexxnMm AONONHEHUA:

e M=0-cTpoKa AONOJHAETCA CNpPaBa;

e Ms=1-cTpoKa AONONHAETCA CNEB];

e M=2 — cTpoKa gononHaeTca ¢ 060Mx CTOPOH. Ecnn ganHa str ABnsaeTca HeyeTHOM, TO Npasas
4acTb AOMNO/IHEHHOWM CTPOKM byaeT bosblie NeBON.

Ecnm L £ gnnHa str, To UcxogHas CTPOKa He AonosiHAeTcs, a obpesaeTtca cnesa (ana M=0 n M=2) nau
cnpaga (ana M=1).

Ax (]
—7 o Fix T
16461 —1
4 L
0 M
Aix12]
] - =g |:|
16461 —1=c
4 L
1 M
FIX ]
] - =g |:|
16461 ——c
4 L
2 M

Puc. 13.60. Mpumep paboTbi c dyHKUMel FIX Ha a3bike CFC
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13. PaboTa co cTpokamu

13.31. FLOAT_TO_REAL

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
3HayeHMe ¢ NIABAOLLEN TOYKOM B
Bxopabi FLT STRING(20
A (20) | $opmare STRING.
Bbixoab! FLOAT TO_REAL REAL 3HayeHMe C NaaBatoLWwen TOYKON B

¢dopmare REAL.

Ucnonb3lyemble moayan | DEC TO INT, EXPN

—
|

FLOAT_TO_REAL
—FLT FLOAT_TO_REAL

Puc. 13.61. BHewHwnit Bug ¢yHKumm FLOAT_TO_REAL Ha s3bike CFC

®yHKuma FLOAT_TO_REAL koHBepTupyeT cTpoKy FLT, cogepskallyto 3HayeHue C naaBatoemn
TOYKOM, B nepemeHHyto Tuna REAL.

Ctpoka FLT moKeT coaeprKaTb LMbpbl U CUMBOADbI &.», «,», «-», «E», «e»,

T

(0]
FLOAT_TO_REAL '—

1
FLOAT_TO_REAL 4| rFLOAT_TO_REAL1 qjl

"T122E-5 I—FLT

11.2199993
[2]
FLOAT_TO_REAL '—

3
FLOAT_TO_REAL 4| FLOAT_TO_REALZ2 qjl

Puc. 13.62. Mpumep pabotbi c dpyHKumelt FLOAT_TO_REAL Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.32. FSTRING_TO_BYTE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxogpl IN STRING(12) 3Ha4eHue baitTa BVBVILI,e

dopmaTMpOBaHHON CTPOKM.
Bbixoabl FSTRING_TO_BYTE BYTE 3HayeHue b6ainTa.

Mcnonb3yemble mogynm

BIN TO BYTE, OCT TO BYTE, HEX TO BYTE, DEC TO BYTE

Puc.

I

FSTRING_TO_BYTE
FSTRING_TO_BYTE

13.63. BHewHwuin Bua, dyHkummn FSTRING_TO_BYTE Ha a3bike CFC

®yHkuma FSTRING_TO_BYTE KoHBepTMpyeT dopmaTupoBaHHyto cTpoKy IN, coaeprKalutyto
3HauyeHue baliTa, B nepemeHHyto Tvna BYTE. MNogaeprkmBatoTcs cnegyowme G¢opmathbl:

e [BOMYHbLIN (2#01100100’);
e BOCbMepuYHbIN (‘8#144°);

e LecTHaguaTepuuHbln (‘16#64FS’);

e necATudHbIN (‘100°).

(o]
FSTRING TO BYTE —

FSTRING_TO_BYTE

]

7]

2

FSTRING_TO_BYTE —
FSTRING_TO_BYTE

——

4]

FSTRING TO BYTE —
FSTRING_TO_BYTE

]

[&]

| 2401100100 |——IN
"16#64' IN
o] N

FSTRING_TO BYTE —
FSTRING_TO_BYTE

——

1
byFSTRING_TO_BYTE1 qj
7
byFSTRING_TO_BYTE2 "—I:l
B
byFSTRING_TO_BYTE3
7
byFSTRING_TO_BYTEd

Puc. 13.64. Mpumep pabotbl c dyHKumern FSTRING_TO_BYTE Ha si3bike CFC
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13. PaboTa co cTpoKkamu

13.33. FSTRING_TO_DT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

Bxogb! SDT STRING(60) | 3HauyeHMe JaTbl U BpEMEHW B BUAE CTPOKM.
FMT STRING(60) | dopmaT cTpOKM.

Bbixoapbl FSTRING_TO_DT DT [ata v Bpems.

Ucnonb3syemble mogynm | SET DT

—
|

FSTRING_TO_DT
SDT FSTRING_TO_DT
FMT

Puc. 13.65. BHewHwuit Bug ¢yHKumm FSTRING_TO_DT Ha a3bike CFC

®dyHkuma FSTRING_TO_DT KoHBepTupyeT ¢opmaTupoBaHHyto cTpoKy SDT, coaeprKaluyto
3HayeHne p[atbl U BpemeHW, B nepemeHHyto Tuna DT. Bxoa FMT onpegensetr wmcnonbsyemoe
dopmaTmpoBaHue, T.e. npeactasaneT cTpoky SDT B Buae nocnenoBatesibHOCTU 3anonHuTenen. Cnncok
3anosHUTeNel NPUBEAEH HUXKE.

3anonHutenb OnucaHue
HY 3HaueHue roaa (08 nnum 2008).
#M 3Ha4yeHne mecaua B Buae yncna (1 mam 01).
#N 3HayeHne mecAua B BUAe Ha3BaHMA (Jan nam January). Perncrp He yunTbiBaeTcs.
#D 3HaueHue gHa (1 mam 01).
#h 3HauyeHue yacos (1 nam 01).
H#m 3HauyeHne MuHyT (1 nam 01).
#s 3HayeHue cekyHa (1 nnam 01).
* 3anonHUTEeNb A5 CTaTUYECKOro TeKcTa (cm. puc. 13.66).

0]
FSTRING TO_ DT —i B
14 March 2017t 07:31:00 |———SDT FSTRING_TO_DT —— diFSTRING_TO_DT '—{
HD #N &Y ~ #h#m #s' E— U]

Puc. 13.66. Mpumep pabotbi c dyHKumert FSTRING_TO_DT Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.34. FSTRING_TO_DWORD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

Bxoab! IN STRING(40) 3HayeHune DWORDUB Buae
dopmaTMpoBaHHON CTPOKM.

Bbixoabl FSTRING_TO_DWORD DWORD 3HavyeHne DWORD.

Mcnonb3yemble mogynm

BIN TO DWORD, OCT TO DWORD, HEX TO DWORD, DEC TO DWORD

“ FSTRING_TO_DWORD
IM

FSTRING_TO_DWORD

Puc. 13.67. BHewHwnin Bug, dyHkumm FSTRING_TO_DWORD Ha A3bike CFC

®yHKuma FSTRING_TO_DWORD KoHBepTMpyeT dopmaTupoBaHHyto cTpoky IN, copeprKalutyto
3HayeHne DWORD, B nepemeHHyto Tuina DWORD. MoaaepxunBatotcs creayowme ¢opmatbl:

e nBOWYHbLIN (2#01100100’);
e BOCbMepuYHbIN (‘8#144°);

e LecTHaguaTepuuHbln (‘16#64FS’);
e necATudHbIN (‘100°).

"164DEADDEAD’ }—‘m

0

FSTRING_TO_DWORD

FSTRING_TO_DWORD

1
dwFSTRING_TO_DWORD ql:l

Puc. 13.68. Mpumep pabotbi c dpyHKumert FSTRING_TO_DWORD Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.35. FSTRING_TO_MONTH

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

Bxogb! MTH STRING(20) 3HayeHne mecaua B BUAE CTPOKM.
LANG INT A3bIK NPUNOXKEHUA.

Bbixoabl FSTRING_TO_MONTH INT 3HayeHMe mecAula B BUAE Yncna.

Ucnonbsyemble moaynn | TRIM, CAPITALIZE, LOWERCASE

FSTRING_TO_MONTH
MTH FSTRING_TO_MONTH
LANG

Puc. 13.69. BHewHnin Bug, yHKkumn FSTRING_TO_MONTH Ha a3bike CFC

®OyHKuuAa FSTRING_TO_MONTH KOHBEPTUPYET CTPOKY, COAEPKALLYIO 3HAYeHNe mecAla B BUAeE
4Ymcna UaM HasBaHUA, B nepemeHHyto Tuna INT, cogeprkawyto Homep mecaua. Bxog LANG onpeaenser
A3bIK NPUNOXKEHUA (CM. rnobanbHyo nepemeHHyto LANGUAGE).

o)
FSTRING_TO_MONTH —
T MTH FSTRING_TO_MONTH 4| iIFSTRING_TC_MONTH1 CJ:
0 LANG
(7]
FSTRING_TO_MONTH — z
'"March' MTH FSTRING_TO_MONTH 4' iIFSTRING_TO_MONTH2 g:
1 LANG
[4]
FSTRING_TO_MONTH —
'Marz' MTH FSTRING_TO_MONTH 4' iIFSTRING_TO_MONTH3 CD
2 LANG

Puc. 13.70. NMpumep pabotbi c dpyHKumelt FSTRING_TO_MONTH Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.36. FSTRING_TO_WEEK

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxombl WEEK STRING(60) Ha3BaHue unn Homep gna Hegenu.
A LANG INT A3bIK NPUNOXKEHUA.

Homep gHAa Hegenu B BUAeE

BbixoAbl FSTRING_TO_WEEK BYTE ’
6UTOBOI MacKu.

Ucnonb3yemble mogynun | FSTRING TO WEEKDAY

=
0

FSTRING_TO_WEEK
—WEEK FSTRING_TO_WEEK
—LANG

Puc. 13.71. BHewHwnin Bug, dyHkummn FSTRING_TO_WEEK Ha A3bike CFC

®dyHKumnAa FSTRING_TO_WEEK koHBepTupyeT cTpoky WEEK, coaep:kallyto Homep unu Ha3BaHue
(nonHOE MM COKpallLleHHOoe, PerncTpoHe3aBUCMMoe) AHA Heaenu, B buToByto macky (Tuna BYTE), rae
61T, uUMmetowmin 3HaveHne TRUE, onpeaensaeT Tekywuii geHb Hegenn (6UT 6 — noHeaenbHUK, 6UT 0 —
BocKpeceHue). Bxoa LANG onpegensier A3blK NpunoxKeHus (cm. rnobanbHyto nepemeHHyto LANGUAGE).

(0]

FSTRING_TO_WEEK — =
_ - = 1
7' WEEK FSTRING_TO_WEEK 4| byFSTRING_TO_WEEK1 (A8
0 LANG
8
FSTRING_TO_WEEK 3 |:|
Tu' WEEK FSTRING_TO_WEEK 4' byFSTRING_TO_WEEKZ
1 LAMNG
FSTRING_TO_WEEK S
- - )
'Dienstag’ WEEK FSTRING_TO_WEEK 4| byFSTRING_TO_WEEK3 q:
2 LANG
a
FSTRING_TO_WEEK =
T WEEK FSTRING_TO_WEEK 4| byFSTRING_TO_WEEK4 q:
0 LANG

Puc. 13.72. Mpumep pabotbl c dyHKumen FSTRING_TO_WEEK Ha s3bike CFC
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13. PaboTa co cTpokamu

13.37. FSTRING_TO_WEEKDAY

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

Bxogb! WEEK STRING(20) | HasBaHue nauM Homep AN Hegenu.
LANG INT A3bIK NPUNOXKEHUA.

Bbixoabl FSTRING_TO_WEEKDAY INT Homep gHAa Hepenu.

Mcnonb3yemble mogynm

TRIM, CAPITALIZE, LOWERCASE

—WDAY
—LANG

FSTRING_TO_WEEKDAY
FSTRING_TO_WEEKDAY

Puc. 13.73. BHewHwnin Bug, pyHrumm FSTRING_TO_WEEKDAY Ha a3bike CFC

®yHKumAa FSTRING_TO_WEEKDAY koHBepTupyeT cTpoky WEEK, copeprkalwyo Homep uau

Ha3BaHWe (NoJSIHOe WAW COKpaLLeHHOe, PEerMcTpoHe3aBUCMMOE) AHA Hedenn B nepemeHHyto tuny INT,
cogeprkallyo Homep gHA Hegenun (1 — noHeaenbHUK, 7 — BockpeceHue). Bxog LANG onpegensaeT A3blK
npuaoxeHus (cm. rnobanbHyo nepemeHHyo LANGUAGE).

IFSTRING_TO_WEEKDAY1

IFSTRING_TO_WEEKDAY2Z2

IFSTRING_TO_WEEKDAY3

IFSTRING_TO_WEEKDAY4

i

)
FSTRING_TO_WEEKDAY  '—
' WDAY FSTRING_TO_WEEKDAY ——]
0 LANG
FSTRING_TO_WEEKDAY  —|
Tu' WDAY FSTRING_TO_WEEKDAY —
1 LANG
()
FSTRING_TO_WEEKDAY '—
'Dienstag' ——WDAY FSTRING_TO_WEEKDAY ——
2
3
FSTRING_TO_WEEKDAY ']
7 WDAY FSTRING_TO_WEEKDAY ——
0 LANG

Puc. 13.74. Npumep pabotbl c dyHKumeint FSTRING_TO_WEEKDAY Ha sa3bike CFC
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13. PaboTa co cTpoKkamu

13.38. HEX_TO_BYTE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl HEX STRING(5) HEX-3HauyeHWe B BUAE CTPOKM.
Bbixoabl HEX_TO_BYTE BYTE HEX-3HauyeHue B BUAe HaliTa.
HEX_TO_BYTE
—HEX HEX_TO_BYTE

Puc. 13.75. BHewHwnin Bua, dyHkummn HEX_TO_BYTE Ha a3bike CFC

®yHKuma HEX_TO_BYTE koHBepTupyeT cTpoky HEX, copep:kaliyto 3HayeHue B 16-puyHOM
cUcTeme cYMciieHuns, B cooTeeTcTByloWee 3HavyeHme Tuna BYTE. McxoaHasa cTpoka Ao/mKHa copepikaTb

TOIbKO Yncna U cumaosbl oT ‘A’ go ‘F’ (B ntobom peructpe).

o)
HEX TO BYTE '

[ A —HEex HEX_TO_BYTE ——— byHEX_TO_BYTE1 '—

q
H

B
HEX_TO_BYTE '— ()
[ ED  ——HEX HEX_TO_BYTE ——— byHEX_TO_BYTE2 2 5]

Puc. 13.76. Npumep pabotbl c dpyHKumen HEX_TO_BYTE Ha a3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%81%D1%82%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%81%D1%82%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

13. PaboTa co cTpoKkamu

13.39. HEX_TO_DWORD

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoapbl HEX STRING(20) | HEX-3HauyeHWe B BUAE CTPOKM.
Bbixoapl HEX_TO_DWORD DWORD HEX-3HaueHune B Buge DWORD.

HEX_TO_DWORD
—HEX HEX_TO_DWORD

Puc. 13.77. BHewHwni sug, ¢yHkumm HEX_TO_DWORD Ha A3bike CFC

®yHKuma HEX_TO_DWORD koHBeptupyeT cTpoky HEX, copepikalyo 3HayeHue B 16-puyHoOm
cUCTemMe cyucneHua, B cooTseTcTeylowee 3HavyeHue Tuna DWORD. WcxogHaa CTpoKa A0/XKHA

coaeprKaTb TONbKO YMcna n cumeonbl oT ‘A’ go ‘F’ (B ntobom peructpe).

(0]
HEX_TO_DWORD '— =
= 1
| '1A1A2B3C F——HEX HEX_TO_DWORD |—— dwHEX_TO_DWORDT D IEIREEEN
2]
HEX_TO_DWORD =
'DEADDEAD'  |——HEX HEX_TO_DWORD |—— dwHEX_TO_DWORD2 2 [EDE00ET

Puc. 13.78. Mpumep pabotbl c dpyHKumeint HEX_TO_DWORD Ha a3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%81%D1%82%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%81%D1%82%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

13. PaboTa co cTpoKkamu

13.40. IS_ALNUM

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxogHaa cTpoKa.
Bbixoabl IS_ALNUM BOOL ®nar «ToNbKo BYKBbI U UUDPbIY.
Mcnonb3yemble mogynum ISC ALPHA, ISC NUM
IS_ALNUM
—str IS_ALNUM

Puc. 13.79. BHewHwni Bug, dyHkumm IS_ALNUM Ha sa3bike CFC

®yHKumMAa IS_ALNUM Bosspawaetr TRUE, ecan ncxoaHan cTpoKa str COCTOMT TONbKO U3 OYKB U

undp. Ecnm B CTPOKY BXOAUT XOTA Obl OAWH CMMBOJ, HE NOMALAOLWMIA B 3TU KaTeropumu (Hanpumep,
npob6en), To dyHKUMA Bo3BpaluaeT FALSE.

r‘?

IS_ALNUM — =5

| ‘test123 | str IS_ALNUM ————  xIS_ALNUM1 "—
7

IS_ALNUM '— e

| 'test123 str IS_ALNUM ———  xIS_ALNUM2 '—]
(2]

IS_ALNUM — =

| test@ | str IS_ALNUM —— xIS_ALNUM3 '—|

Puc. 13.80. Mpumep paboTbi c dpyHKUmel IS_ALNUM Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.41. IS_ALPHA

Tun moayna: GyHKLMA NepemeHHan Tvn OnucaHue
Bxoabl str STRING McxogHaa cTpoKa.
Bbixoabl IS_ALPHA BOOL ®nar «ToNIbKO BYKBbIY.
Mcnonb3yemble mogynum ISC ALPHA
IS_ALPHA -
—str IS_ALPHA

Puc. 13.81. BHewHwni Bug, yHkumm IS_ALPHA Ha asbike CFC

®yHKumAa IS_ALPHA Bosspalaet TRUE, ecam ncxogHas CTpoka str cocTouT ToNibKo U3 BykB. Bo
BCEX OCTaJIbHbIX c/yyanx GpyHKums BosspalwiaeTt FALSE. [na paboTbl C CMMBOMAMU BEPXHEN MOI0BUHbI
Tabanybl ASCIl rnobanbHas nepemeHHans EXTENDED ASCIl gonHa umeTb 3HayeHne TRUE.

'test'

(0]

| ‘test 123 '

str

IS_ALPHA '—

1
IS_ALPHAf———]  xIS_ALPHA1 C‘W

str

2]
IS_ALPHA —

J:I.
|S_ALPHA fmmmmmed x| S_ALPHA2 Em

Puc. 13.82. Mpumep pabotbl c dpyHKumen IS_ALPHA Ha asbike CFC
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https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.42.1S_CC

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl
cmp STRING CTpokKa c paspeLlleHHbIMY CUMBONAMMU.
Bbixoabl IS_CC BOOL ®nar «ToNbKO paspeLleHHble CUMBOJIbIY.
IS_ALPHA -
—str IS_ALPHA

Puc. 13.83. BHewHwnin Bug, dyHkumm IS_CC Ha a3bike CFC

®yHkuma IS_CC sosspawaeTr TRUE, ecim ncxogHaa cTpoKka str COCTOMT TONIbKO M3 CMMBOJIOB,

BK/IIOYEHHbIX B CTPOKY cmp. Bo Bcex ocTasibHbIX cnydasnx ¢yHKumMA Bo3BpalaeT FALSE.

.
IS_CCp—— xIS_CC1 EE!E

o]
IS_CC
'test’ str
‘e’ cmp
2]
IS cC —
Test' str
test’ cmp

3
IS_CCpmm————{ xIS_CC2 Em

Puc. 13.84. Mpumep pabotbl c dyHKumein IS_CC Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.43. IS_CTRL

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoabl IS_CTRL BOOL ®nar «TONbKO ynpasaaoLLMe CUMBOJbI».
Mcnonb3yemble mogynum ISC CTRL
IS CTRL —
—str IS_CTRL

®yHKuuAa IS_CTRL BosBpawaetr TRUE,

Puc. 13.85. BHewHwuin Bug, dyHkuum IS_CTRL Ha A3bike CFC

ecan UucxoAHaAa CTpPOKa str COCTOUT TO/IbKO U3

YNpPaBAAKOLLMX CUMBOAOB. YNpasaatowmmm cumtatotca cumaonbl ¢ ASCII-kogom < 27 v 127.

Ha puCyHKe HWKe B CTpOKax ucnonb3yetca o¢parmeHT ‘$18’. Cumson $ 03Hauyaet, 4to
cneaylolme 3a HUMK Uudpbl ByayT nHTepnpeTMpoBaHbl Kak ASCIl-kog — T.e. 3anuch ‘$18’ npeacrasnser
coboit ynpasnatowmii cumeon ¢ ASCll-kogom 18 (HEX).

'$18'

| 1131812

Iistr

(0]
IS_.CTRL ] .
str IS_CTRL ——— xIS_CTRL1 EE!E
[2]
IS_.CTRL '—j -
IS_CTRL jm— x|S_CTRL2 Em

Puc. 13.86. Mpumep pabotbl c dyHKumen IS_CTRL Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D1%8E%D1%89%D0%B8%D0%B5_%D1%81%D0%B8%D0%BC%D0%B2%D0%BE%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.44. IS_HEX
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoabl IS_HEX BOOL ®nar «tonbko HEX-cumsosbi».
Mcnonb3yemble mogynum ISC HEX

r‘l

IS_HEX
—str 1S_HEX

Puc. 13.87. BHewHn Bug, dyHkumm IS_HEX Ha a3bike CFC

OyHKuma IS_HEX Bosspawaer TRUE, ecnnm ucxogHasa CTpoka str coctouT ToAbKo m3 HEX-
cumeonos (‘0" —‘9’, ‘@’ = ‘f, ‘A’ — ‘F’). Bo Bcex ocTanbHbIX cnydasx ¢pyHKkuma sosspawaet FALSE.

0]
IS_HEX — 1
| 'AZEB' |———str |S_HEX jmmed xS _HEX1 CE!E
[2]
IS_HEX '— =
'L 2P4' F——str |S_HEX fmmmed  xIS_HEX2 Cm

Puc. 13.88. Mpumep pabotbl c dyHKumen IS_HEX Ha s3bike CFC
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https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%81%D1%82%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

13. PaboTa co cTpoKkamu

13.45. IS_LOWER

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoabl IS_LOWER BOOL ®nar «Bce CMMBOJIbI B HUXKHEM PErncTpe».
Mcnonb3yemble mogynum ISC LOWER
IS_LOWER —
—str IS_LOWER

Puc. 13.89. BHewHwui Bug ¢oyHKLmMM IS_LOWER Ha sa3bike CFC

®yHKumMAa IS_LOWER Bo3Bpalaetr TRUE, ecnm ncxogHas cTpoka str cocTOMT TO/IbKO M3 OYyKB B

HUXHEeM perucTpe. Bo Bcex ocTasnbHbIx ciyyanx pyHKumA Bo3spalwaeTt FALSE. na paboTbl ¢ cMmBoiaMu

BepxHel nososuHbl Tabanupl ASCIl rnobanbHaa nepemeHHas EXTENDED ASCIl gonHa MmeTb 3HauyeHue

TRUE.

0]

IS LOWER '—|
IS_LOWER

[=]

2

IS LOWER '—
IS_LOWER

(4]

'test] str

IS LOWER '—
IS_LOWER

3
_| *S_LOWER1 q

] =
—  xIS_LOWER2 Cl

5 |ES
| xIS_LOWER3 Cl

(6

et
e

'Tect' str

IS LOWER '—
IS_LOWER

Il TRUE

Puc. 13.90. Mpumep pabotbl c dyHKumen IS_LOWER Ha asbike CFC
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13.46. 1S_NCC

Tun moayna: GyHKLMA NepemeHHan Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl
cmp STRING CTpokKa c 3anpeLeHHbIMY CUMBONAMMU.
Bbixoabl IS_NCC BOOL ®nar «6e3 3anpeLLeHHbIX CUMBOJIOBY.
IS_NCC
—{str IS_NCC
—cmp

Puc. 13.91. BHewHwnit Bug dyHKumm IS_NCC Ha asbike CFC

®yHKumMAa IS_NCC BosBpalaetT TRUE, ecan ncxogHaa cTpoKa str He BKatoyaeT B cebs HU oguH
CMMBOJ1 U3 CTPOKM cmp. Bo Bcex ocTanbHbIX cyyanx GpyHKLMA Bo3BpaLLaeT FALSE.

IS_NCC

0]

IS_NCC —
| TEE
xIS_NCC1 1

'test’ str
‘abcd' cmp
test’ str
‘efgh’ cmp

2]

IS_NCC g
[ XIS_NCC2 F e

IS_NCC

Puc. 13.92. Mpumep pabotbi c dpyHKUmel IS_NCC Ha asbike CFC
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13.47. IS_NUM
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoabl IS_NUM BOOL ®nar «ToNbKO Ymcnar.
Mcnonb3yemble mogynum ISC NUM
IS_NUM
—{str 15_MNUM

Puc. 13.93. BHewHwnin Bug, dyHkumm IS_NUM Ha asbike CFC

®dyHKuma IS_NUM Bosspawaet TRUE, ecnv ncxogHas cTpoka str coctomT ToNbKo U3 yncen. Bo

BCEX OCTasIbHbIX c/lydanx GyHKLMA Bo3BpaLLaeT FALSE.

p— xIS_NUM1 EE!E

0]
IS_NUM —

str 1S_NUM
[2]

IS NUM '—

'a123 |7 str

15 _MUM

— xIS_NUM2 Cm

Puc. 13.94. Mpumep pabotbl c dyHKumen IS_NUM Ha s3bike CFC
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13.48. IS_UPPER

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoapl IS_UPPER BOOL dnar «Bce CUMBO/IbI B BEPXHEM PETUCTPEY.
Mcnonb3yemble mogynum ISC UPPER
IS_UPPER —
—str IS_UPPER

Puc. 13.95. BHewHwnin Bug ¢yHKumm IS_UPPER Ha sa3bike CFC

®yHKuma IS_UPPER Bo3BpaluaetT TRUE, ecan ncxogHas cTpoKa str cocToMT TO/IbKO U3 OYKB B

BepXxHeM perucTtpe. Bo Bcex ocTasibHbIX cnyvasx ¢yHKUmMA Bo3BpaltaeT FALSE. [na paboTbl ¢ cMMBOAaMU

BepxHel nososuHbl Tabanupl ASCIl rnobanbHaa nepemeHHas EXTENDED ASCIl gonHa MmeTb 3HauyeHne

TRUE.

1
xIS_UPPER1 EFEE

3
*I5_UPPER2 Em

5
*I5_UPPER3 Cm

|‘T‘

IS_UPPER '—

| 'TEST F———str IS_UPPER
r?‘

IS UPPER

[ MEsT  |——str IS_UPPER
[z |

IS UPPER '—|

| 'TESTI |——str IS_UPPER
5]

IS UPPER —

| TECT'  |——str IS_UPPER

[

xI5_UPPER4 Cm

Puc. 13.96. Mpumep paboTbi c dyHKUMel IS_UPPER Ha asbike CFC
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13.49. ISC_ALPHA

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl IN BYTE ASCIll-koa cumBona.
Bbixoabl ISC_ALPHA BOOL ®nar «b6ykBa».
ISC_ALPHA —
—{IN ISC_ALPHA

Puc. 13.97. BHewHwnin Bug, dyHkumm ISC_ALPHA Ha a3bike CFC

®yHKuma ISC_ALPHA Bo3spawaet TRUE, ecan cumson ¢ ASClI-kogom IN asnsetca 6yksoi. Bo

BCEX OCTaJIbHbIX c/yyanx PpyHKums BosspalwiaeTt FALSE. [lna paboTbl ¢ CMMBOMAMK BEPXHEN MOI0BUHbI

Tabanybl ASCIl rnobanbHas nepemeHHas EXTENDED ASCIIl gonHa nmeTtb 3HayeHne TRUE.

:
e x|SC_ALPHA1 Em

0

ISC_ALPHA '—

16861 IN ISC_ALPHA
a (@Hr. ) (7)
ISC_ALPHA '—

165E0 IN ISC_ALPHA
a (pye.) (7]
ISC_ALPHA '—

16821 ———{IN ISC_ALPHA

3
| xISC_ALPHA2 Cmﬂ

4]
*¥ISC_ALPHA3 [qﬂﬁ

Puc. 13.98. Mpumep pabotbl c dyHKumen ISC_ALPHA Ha asbike CFC
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13.50. ISC_CTRL

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl IN BYTE ASCIll-koa cumBona.
Bbixoapl ISC_CTRL BOOL ®nar «ynpasnAaLWUA CUMBONY.
ISC_CTRL -
—IN ISC_CTRL

Puc. 13.99. BHewHwnin Bug ¢oyHKumm ISC_CTRL Ha a3bike CFC

®yHkuma ISC_CTRL sosspalwaet TRUE, ecnn cumson ¢ ASCII-kogom IN asnAeTca ynpasastowmnm

CUMBO/IOM. YNpaBAAOWUMK cunTatoTcs cumeonbl ¢ ASCll-kogom < 27 (16#1B) n 127 (16#7F). Bo Bcex

oCTanbHbIX cnyyanx GyHKLUMA Bo3BpaLLaeT FALSE.

1
et xISC_CTRL1 Em

0]
ISC_CTRL '—|

| 16461 F————IN ISC_CTRL
(2]

ISC_CTRL

| 16#14 ———IN ISC_CTRL

3
——— xISC_CTRL2 Em

Puc. 13.100. Mpumep pabotbl ¢ pyHKumen ISC_CTRL Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.51. ISC_HEX
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl IN BYTE ASCIll-koa cumBona.
Bbixoabl ISC_HEX BOOL ®nar «HEX-cumson».

ISC_ HEX —
IN ISC_HEX

Puc. 13.101. BHewHui sng dyHKumm ISC_HEX Ha a3bike CFC

®yHkuma ISC_HEX sosspawaet TRUE, ecnn cumson ¢ ASClI-kogom IN asnaetca HEX-cumBonom

(lol _ l9’, lal _ lf,, IAI _

‘F’). Bo Bcex ocTasibHbIX cay4danx ¢pyHKuma Bo3spaluaeT FALSE.

0
ISC_ HEX —

16546

| F ]

1
IN |SC_HEX [l xISC_HEX(1 Em
2]
ISC_ HEX '

16847

I
———IN ISC_HEX i  xISC_HEX2 Cm

P

Puc. 13.102. NMpumep pabotbl ¢ pyHKumnen ISC_HEX Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.52. ISC_LOWER

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl IN BYTE ASCIll-koa cumBona.
Bbixoapl ISC_LOWER BOOL ®nar «byKkBa B HUXKHEM perucTpe.
ISC_LOWER '—
—{IN ISC_LOWER

Puc. 13.103. BHewHui Bug ¢yHKkumm ISC_LOWER Ha sa3bike CFC

®yHKuma ISC_LOWER Bo3spawaetr TRUE, ecnn cumeon c ASCII-kopom IN asnsetca byksoii B
HUXHEeM perucTpe. Bo Bcex ocTasnbHbIX ciyydanx ¢yHKUmMA Bo3BpaLtaeT FALSE. na paboTbl ¢ cMmBoiaMu
BepxHel nososuHbl Tabanupl ASCIl rnobanbHaa nepemeHHas EXTENDED ASCIl gonHa MmeTb 3HauyeHune

TRUE.

|7
16466 ——IN

o)
ISC_ LOWER ‘—

1
|SC_LOWER jemmmmmd  xISC_LOWERYT Cm

7]
ISC_ LOWER “—

3
ISC_LOWER ———  xISC_LOWER? Em

Puc. 13.104. Mpumep pabotbl ¢ pyHKumnen ISC_LOWER Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.53. ISC_NUM
Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl IN BYTE ASCIll-koa cumBona.
Bbixoabl ISC_NUM BOOL ®nar «undpa».

—IM

ISC_NUM —
ISC_NUM

Puc. 13.105. BHewHui Bua dyHKumumn ISC_NUM Ha asbike CFC

®yHKumAa ISC_NUM Bosspaluaet TRUE, ecim cumson ¢ ASCll-kogom IN asnsetca umdpoit. Bo

BCEX OCTasIbHbIX c/lyydanx GyHKLMA Bo3BpaLLaeT FALSE.

1
— x| SC_NUM1 Cm

J:l.
— xISC_NUM2 Cm

[T‘

ISC_NUM |

16431 ———IN ISC_NUM
7 (7]
ISC_LNUM  —

16466 ——IN ISC_NUM

Puc. 13.106. Mpumep paboTbl ¢ pyHKumen ISC_NUM Ha asbike CFC
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13.54. ISC_UPPER

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxopabl IN BYTE ASCIll-koa cumBona.
Bbixoabl ISC_UPPER BOOL ®nar «6yKBa B BEpPXHEM PeErnUcTpe».
ISC_UPPER  —
—IM ISC_UPPER

Puc. 13.107. BHewHui Bug ¢pyHKkumm ISC_UPPER Ha asbike CFC

®yHKuma ISC_UPPER Bosspauaetr TRUE, ecnn cumeon ¢ ASClI-kogom IN ssnsetca Byksoli B
BEepXHeM perucTpe. Bo Bcex octasibHbIX cnydasnx GyHKUMA Bo3BpaLtaeT FALSE. [na paboTbl ¢ cMMBOAaMU
BepxHel nososuHbl Tabanupl ASCIl rnobanbHaa nepemeHHas EXTENDED ASCIl gonHa umeTb 3HauyeHue

TRUE.

|7
16#66 ——IN

0]
ISC_UPPER '— .
IN ISC_UPPER el xISC_UPPERI1 CE!E
(2]
ISC_UPPER "— -
ISC_UPPER p——— xISC_UPPER2 Cm

Puc. 13.108. Mpumep pabotbl ¢ pyHKumen ISC_UPPER Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.55. LOWERCASE

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoapl LOWERCASE STRING CTpoKa B HUXKHEM perucTpe.
Mcnonb3yemble mogynum TO LOWER
LOWERCASE —
—str LOWERCASE

Puc. 13.109. BHewHui Bua dyHKunn LOWERCASE Ha a3bike CFC

OyHKunAa LOWERCASE KOHBEPTUPYET MCXOAHYIO CTPOKY Str B COOTBETCTBYHOLLYIO CTPOKY
HUXHero peructpa. Ana pabotbl ¢ cumBOSaMU BepxHel nonosBuHbl Tabauupl ASCH rnobanbHas
nepemeHHaa EXTENDED ASCII ponkHa umeTb 3HaveHne TRUE.

TEST' str

o)

LOWERCASE —
LOWERCASE

(2]

LOWERCASE —
LOWERCASE

—

e

N ——
sLOWERCASEN

B
sLOWERCASE2 '—

Puc. 13.110. NMpumep pabotbl ¢ pyHKUmein LOWERCASE Ha a3bike CFC

307



https://ru.wikipedia.org/wiki/ASCII

13. PaboTa co cTpoKkamu

13.56. MESSAGE_4R

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
MO0...M3 STRING | CoobuweHus 0...3.
MM INT Yuncno ncnonb3yembix COOOLEHUN.
ENQ BOOL CurHan 3anycka Ob.
Bxoabl "
CLK BOOL CurHan nepekntoveHma coobLeHmni.
1 TIME Bpems aBTc:N\aqueCKoro nepekaoyeHmns
coobuieHuni.
MX STRING | Tekyuwee coobuieHue.
Bbixoapl MN INT Homep Tekywero coobuweHusa (0...4)
TR BOOL ®nar «HoBOEe cooblieHne».
Ucnonb3yemble moayam INC1
fbMessaged
MESSAGE_4R '—
—MO M
—M1 MM
—M2 TR
—M3
— MM
—ENCQ
—CLK
—T1

Puc. 13.111. BHewHui Bug @b MESSAGE_4R Ha a3bike CFC

dyHKUMOHanbHbIM 610k MESSAGE_4R uvcnonb3yetca Ans nociefoBaTeslbHOW LMKANYECKOM

reHepauunnm Ha Bbixoae 4-x 3a4aHHbIX MHq)OpMaLI,MOHHbIX C006|.I.l,eHMl\;1 no d)pOHTy NNOr’M4ecKoro cnurHana.

Korga Ha Bxoae CLK npoxogut nmnynbc no nepeaHemy GpoHTy, To Ha Bbixod, MX noctynaet coobueHue

MO. MNpu cneayrowem nmnynabce Ha Bxoge CLK Ha Bbixog nonaget coobueHne M1 u 1.4. Bxog MM

onpeaenseT YUCNAO WUCNO/b3yeMblX cOObLLeHMI (Hanpumep, npn MM=2 Ha Bbixog 6yayT noctynaTb
ToNbKO coobuieHmna MO 1 M1). Bxoa ENQ uncnonb3yetca ana 3anycka/octaHoBKku paboTbl 610Ka (610K
paboTtaer Tonbko npu ENQ=TRUE). Bxog T1l wucnonb3yetca AnA aBTOMATUMYECKOro MNepek/veHunn
coobueHnit Ha Bbixoge MX — ecnm B TedeHne Bpemenun T1 Bxoa CLK coxpaHaeT 3HaveHue TRUE, To Ha

BbIxog4 MX noctynaeT cnegytowee cooblieHme. Boixog MN cosepuT HoOmep TEKYLLEro cOObLLEeHUs Ha
Bbixoge (0 — MO, 3 — M3). Ha Bbixoae TR reHepupyeTcs e AMHUYHbBIA MMNY/IbC NPU CMeHe coobLweHus.
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13. PaboTa co cTpoKkamu

fbMessagedR. o

MESSAGE_4R "‘—

. ;
CooaLWeHue 1 MO WX
'cooSweHne 2' M1 MM
'coogweHne 3' M2 TR
'coosuweHne 4' M3
MM
TRUE ENG
*CLK — CLK
T#5s - T1

Puc. 13.112. Npumep paboTbl c 6 MESSAGE_4R Ha A3bike CFC
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13.57. MESSAGE_S8

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
Bxoapbl IN1...IN8 BOOL CurHanbl reHepaumm coobLEeHUN.
BbixoAapl M STRING | Tekywee cooblueHue.
Mapametpbl $1...58 STRING CoobuieHus 1...8.
fbMessaged —
MESSAGE_8'—
—IN1 M
—IMN2
—IN3
— N4
—INS
—ING
—IN7
—ING

Puc. 13.113. BHewHu sng @b MESSAGE_8 Ha sa3bike CFC

dyHKUMOHanbHbIM 610k MESSAGE_8 ncnonb3syetca Ansa reHepalmm Ha BbiIXo4e OAHOMo M3 8-mu
3aflaHHbIX CO0bLLEHNI NO PPOHTY COOTBETCTBYHIOLLEIO OTMYECKOTO CUrHana. Ecam nornyeckuii curHan
IN1...IN8 umeet 3HaueHne TRUE, To Ha Bbixog M noctynaeTt cooTBeTCTBytolee emy coobuweHune. Ecam
HECKONbKO curHanos umetoT 3HadeHne TRUE, To Ha BbIxoh MNOCTynaeT coobuieHWe € HaMMEHbLUUM

Homepom (T.e. ecnm IN1=IN2=IN3=TRUE, To Ha BbIxoge byaeT coobueHne S1; ecnn S3=S5=S8=TRUE, TO

Ha BbIxoge 6yaeT coobuweHune S3 1 1.4.). Ecim Bce curHanbl umetoT 3HaveHue FALSE, To Ha Bbixoge —

nycTan CTpoKa.

[ Mapametpel
p: P

[

Mapametp  Tun
@ 58 STRING
@ 57 STRING
@ 56  STRING
@ 55 STRING
@ 54 STRING
# 53 STRING
@ 52 STRING
@ 51 STRING

3HaueHne

‘coobwenme 3
‘coobuwenme 2'

‘coobuwerme 1!

.

HauaneHoe sHauenne  Mun, Make.

Ea

8 MPOCKTHOE SHauEHHE, KOTOPOE HCNOMb3Y ETCH ANA FEHEP AL KOA.
81 MNogroTosnerHoe 3Hasesne, KOTOPOE GYET COXpaKeHo B NPOEKTE No3gHeE.
[F ] 3mavenue MOHHTOPMENa, 3arpyMeHHOE CyCTpOCTEa.

g Zanuck/dmkcaLIn SHAUERII B STOM DKHE MCNOABYITE MEKK DTNANKK WK FOPAUME KNABULIK,

fbMessage8 (—
Y BT

Puc. 13.114. BHewHuin sug, b MESSAGE_8 Ha s3bike CFC
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13.58. MIRROR

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoapl MIRROR STRING 3epKanbHaA CTPOKa.
MIRROR -
—str MIRROR

Puc. 13.115. BHewHwui Bua dyHKumn MIRROR Ha a3bike CFC

®yHKuuAa MIRROR KOHBEPTUMPYET UCXOOHYIO CTPOKY Str B CTPOKY C 3ePKaJibHbIM PACMONIOKEHNEM

CMMBOJIOB.

(o]

'this is test' |7

MIRROR —

str MIRRCR

1) Ttsetsisi b |
sMIRROR

'tset si siht’ |

Puc. 13.116. NMpumep pabotbl ¢ pyHKuUmenr MIRROR Ha asbike CFC
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13.59. MONTH_TO_STRING

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

MTH INT Homep mecaua.
Bxoabl LANG INT A3bIK NPUNOXKEHUA.

LX INT Tun Ha3BaHuMA (NoNHOe/coKpaLleHHoe).
Bbixoabl MONTH_TO_STRING STRING(10) | HassaHue mecaua.

MONTH_TO_STRING
—MTH MONTH_TO_STRING
—LANG
—Lx

Puc. 13.117. BHewHui Bug ¢pyHkumm MONTH_TO_STRING Ha s3bike CFC

®OyHKunAa MONTH_TO_STRING Bo3BpaljaeT Ha3BaHMe mecAua ¢ Homepom MTH. Bxoa LANG
onpeaenseT A3blK npuaoxeHua (cm. rnobanbHyto nepemeHHyo LANGUAGE). Bxopg LX onpeaenset Tvn
Ha3BaHua mecaua: 0 — nonHoe (January), 3 — cokpalieHHoe (Jan).

MONTH_TO_STRING 4 =
3 MTH MONTH_TO_STRING ——— sMONTH_TO_STRINGT o B
1 LANG
0 LX

f?

MONTH_TO_STRING  — =
3 MTH MONTH_TO_STRING ——— sMONTH_TO_STRING2 L]
2 LANG
3 LX

Puc. 13.118. Mpumep pabotbl ¢ pyHKunenn MONTH_TO_STRING Ha s3bike CFC
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13.60. OCT_TO_BYTE

Tun moaynsa: dpyHkuma | MepemeHHas

Tun

OnucaHue

Bxoapbl OCT STRING(10) | BocbmepuyHoe 3Ha4YeHMe B CUMBOJIbHOM BUAE.
BbIXOAb! OCT TO_BYTE BYTE BocbMepuyHoe 3HaYeHMe B LLe/IOYNC/IEHHOM
BUAE.
OCT_TO_BYTE -
—OCT OCT_TO_BYTE

Puc. 13.119. BHewHwui Bua dyHKunn OCT_TO_BYTE Ha A3bike CFC

OyHKunAa OCT_TO_BYTE KoHBepTupyeT

BOCbMEpPUYHOE CUMMBOAbHOE 3HayeHne OCT B

LenoyYncieHHoe BOCbMepUyHoe 3HauyeHue Tuna BYTE. YuuTtbiBaloTcA ToNbKO cumBosbl ‘0" — ‘7' B

npeaenax gonycrmmoro gns Tmna BYTE ananasona ‘0’ — ‘255,

0]

OCT_TO _BYTE L

OCT_TO_BYTE

.
———  byOCT_TO_BYTE Qj

Puc. 13.120. NMpumep paboTbl ¢ pyHKUmen OCT_TO_BYTE Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.61. OCT_TO_DWORD

Tun moayna: dyHKUmMA MepemeHHan Tun OnucaHue
Bxoapl ocT STRING(20) BocbmepuyHoe 3HayeHne B CUMBOJIbHOM
Buae.
B
Bbixopl OCT_TO_DWORD DWORD Bs;r;mepquoe 3HayeHue B UEeN0YUCAEHHOM

OCT_TO_DWORD
—0CT OCT_TO_DWORD

Puc. 13.121. BHewHwui Bua dyHKUnn OCT_TO_DWORD Ha fa3bike CFC

OyHKunAa OCT_TO_DWORD KoHBepTMpyeT BOCbMEPUYHOE CMMBOJIbHOE 3HadeHue OCT B
LenoyYncieHHoe BoCbmepuyHoe 3HavyeHue Tuna DWORD. YuuTbiBatoTca TonbKO cumsonbl ‘0" — ‘7' B
npegenax gonycrumoro ana Tuna DWORD guanasoHa ‘0" — ‘4294967295,

(0]
OCT_TO_DWORD ' o
- - 1
1265’ ocT OCT_TO_DWORD ———{  dwOCT_TO_DWORD A B

Puc. 13.122. NMpumep pabotbl ¢ pyHKunen OCT_TO_DWORD Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.62. REAL_TO_STRF

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue

IN REAL 3HayeHMe C NnaBakoLen TOYKOM B
B ¢dopmare REAL.

XOAb! N INT Kon-Bo 3HaKOB nocne 3anATou.
D STRING(1) | CumBon-pasgenutens.
3HayeHMe ¢ NIaBaOLLEN TOYKOM B
Bbixoapl REAL_TO_STRF STRING(20
A - o= (20) | yopmare STRING.

Mcnonb3yemble mogynm

EXP10

REAL_TO_STRF
—IM REAL_TO_STRF
—N
—D

Puc. 13.123. BHewHui sug ¢yHkumm REAL_TO_STRF Ha a3bike CFC

®yHKunAa REAL_TO_STRF KoHBepTupyeT nepemeHHyto IN Tuna REAL B CTpPOKy, coaepikaluyto

COOTBETCTBYHOLWLEE 3HAYEHUE C nnaBarou.l,eﬁ TOYKOI. Bxoa N onpegenAaeTr KoamM4yectso 3HAaKOB nocne

3anﬂT0171, A0 KOoToporo 6y,£|,eT OKpyrneHo 3Ha4vyeHune IN; oH moxeTt NMPUHUMATb 3HAYEHUA U3 ANANA30Ha

0...7 — 3TO CBA3aHO C MaKCMMa/bHOW BO3MOXHOM ToYyHOCTblO Ana Tuna REAL. Bxog D onpegenset

CUMBOJI-pasaenuTesnb AN Leson u gpobHon YyacTu.

3.1415

2

=

0]
REAL_TO_STRF —

REAL TO_STRF

31415

4]

=

REAL_TO_STRF

(2]
REAL_TO_STRF '—

.
———— sREAL_TO_STRF1 Q:

ﬁ.
I reaosTRR A ]

Puc. 13.124. Mpumep pabotbl c pyHKumen REAL_TO_STRF Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.63. REPLACE_ALL

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
str STRING McxoaHaa cTpoka.
Bxoabl src STRING Mckomasa cTpoka.
rep STRING 3ameluatowan CTpokKa.
Bbixoabl REPLACE_ALL STRING ObpaboTaHHaA CTpoKa.
Ucnonb3syemble mogynm | FINDP

REPLACE_AILL

str REFLACE_ALL
sIc

rep

Puc. 13.125. BHewHu Bug dyHKumm REPLACE_ALL Ha asbike CFC

®dyHKumMa REPLACE_ALL ocyuiectBnseT MOUCK B WCXOAHOW CTpPoKe str BCex TEeKCTOBbIX
bparmeHTOB Src M 3aMeHAET UX Ha rep.

(0]
REPLACE_ALL — .
"12@78@65@17' F——str REPLACE_ALL ———  sREPLACE_ALL CF:'
'@ ' sre (12786511
—'_I - TR

Puc. 13.126. Mpumep pabotbl ¢ pyHKunen REPLACE_ALL Ha si3bike CFC
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13. PaboTa co cTpoKkamu

13.64. REPLACE_CHARS

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

str STRING McxoaHaa cTpoka.
Bxoabl SRC STRING CtpoKka c HabopoOM NCKOMbIX CUMBOJIOB.

REP STRING CTpoKa c Habopom 3ameLLatoL X CMMBOJIOB.
Bbixoabl REPLACE_CHARS STRING | ObpaboTaHHasA CTPOKa.

REPLACE_CHARS
str REPLACE_CHARS
SRC
REP

Puc. 13.127. BHewHui sng ¢yHkumm REPLACE_CHARS Ha sa3bike CFC

®yHKuMa REPLACE_CHARS ocyuwecTBifeT MNMOUCK B MCXOLHOM CTPOKe str Bcex CMMBOJIOB,
BXo4AWMX B CTpoKy SRC, nocne yero 3amellaeT MX CMMBOJIAaMU C MAEHTUYHOW (gnsa cTpoku SRC)
nosuuuen us ctpokun REP.

REPLACE_CHARS — ;
'1257832393255235' F——str REPLACE_CHARS —| sREPLACE CHARS C'Il

123456789 SR
‘abcdefghi’ REP

Puc. 13.128. Mpumep pabotbl ¢ pyHKumnen REPLACE_CHARS Ha s3bike CFC
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13. PaboTa co cTpokamu

13.65. REPLACE_UML

Tun moayna: yHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING UcxogHaa cTpoKa.
Bbixoabl REPLACE_UML STRING ObpaboTtaHHas cTpoka.
Mcnonb3yemble mogynm TO UML

—str

REPLACE_UML
REPLACE_UML

Puc. 13.129. BHewHui sng ¢yHkumm REPLACE_UML Ha a3bike CFC

®yHKuMAa REPLACE_UML 3ameHAeT Bce yMAsYTbl B UCXOAHOM CTPOKe str Ha COOTBETCTBYHOLLMNE

coYyeTaHnAa NaTNHCKnX 6YKB:

Ymnayr TpaHcauTepauma ymnayra
A Ae
0 Oe
U Ue
a ae
0 oe
u ue
R Ss

Ecnm cTpoka cOCTOWUT M3 YMASYTOB B BEPXHEM PErucTpe, HO MNpeaBapuUTeNbHO HeobXxoaumo
NnepeBecTn ee B HUKHUI pernctp ¢ nomoubio pyHKunm LOWERCASE, nocne yero obpaboTatb yHKLMeEN

REPLACE_UML.

(o]

str

REPLACE_UML

REPLACE_UML

1= |

(== ]
———  sREPLACE_UML “—]

Puc. 13.130. Mpumep pabotbl ¢ pyHKumen REPLACE_UML Ha s3bike CFC
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13. PaboTa co cTpoKkamu

13.66. TICKER
Tun moayna: ®b NepemeHHasn Tvn OnucaHue
Bxogb! N INT OnnHa dparmeHTa cooblueHums.
PT TIME Bpemsa nepekntodeHus ¢pparmeHToB.
Bbixoabl Display STRING | ®parmeHT coobLieHus.
Bxoabl-BbIxoabl Text STRING CoobuweHue.
fbTicker -
TICKER
M Display
PT
Text

Puc. 13.131. BHewHui Bug ®b TICKER Ha asbike CFC

dyHKuMoHanbHbIM 610K TICKER mcnonb3yetca onsa peannsaumm berywen cTpoku. ®parmeHT
ncxogHoro coobuweHuna Text anvHoit N nepepaetca Ha Bbixog Display, npuyem c mHTtepsanom PT
npoucxoouT cmelleHne ¢parmeHTa Ha OAWH CMMBOJI BMPABO OTHOCUTENbHO MOMIHOTO TEKCTa
coobueHuns. bnok paboTtaeT KoppeKTHo Tonbko npu N < OnuHa (Text). Ha puc. 13.132 npuseaeH

npumep paboTbl c 6/10KOM.

Bpems ot Hauana pabotbl Pb, ¢ 0 5 10 | 15 | 20 | 25

3HaueHue Bbixoaa Display hel ell | llo lo o hel
fbTicker o
TICKER '—

3 M Display I —
T#Hos | FT

'hello’ | Text

foTicker )

TICKER  '—

3 i | M Display I

TH#bs | PT
T TR

' Tt

'hello’ |

Puc. 13.132. Npumep pabotbl c @b TICKER Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.67. TO_LOWER

Tun mogyna: ¢yHKuma | MepemeHHan Tun OnucaHue
Bxoabl IN BYTE ASCIlI-Koa cumBona BEPXHEro perncrpa.
Bbixoapl TO_LOWER BYTE ASCII-Koa cumBona HUXHEro perncrpa.
TO_LOWER
=M TO_LOW|

Puc. 13.133. BHewHui Bug ¢yHkumm TO_LOWER Ha s3bike CFC

®yHkuma TO_LOWER koHBepTtupyer ASCll-kon cumBosia BepxHero peructpa B ASClI-kog
QHaANIOrMYHOrO0 CMMBOJ/IA HUXKHErO peructpa. Jns paboTbl ¢ CMMBOMIAMU BEPXHEW MOMIOBUHbLI TabaunLbl
ASCII rno6anbHas nepemeHHass EXTENDED ASCIl gonHa umeTb 3Ha4eHne TRUE.

| 16#CF ——IN

1]
by TO_LOWERT1 A

]
a

0]

TO_ LOWER —
TO_LOWER

(7]

TO LOWER —
TO_LOWER

()
i

byTO_LOWERZ

T
Ly

Puc. 13.134. NMpumep pabotbl ¢ pyHKumen TO_LOWER Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.68. TO_UML

Tun moayna: yHKLMA NepemeHHasn Tun OnucaHue
Bxoabl IN BYTE ASCII-kog ymnayTa.
Bbixogbl TO_UML STRING(2) | TpaHcAuTepauma ymaayTa.
Ucnonbsyemble mogynm | CHR TO STRING
TO_UML —
M TO_UML

Puc. 13.135. BHewHui sug ¢yHkumm TO_UML Ha a3bike CFC

OyHKumAa TO_UML KoHnBeptmpyer ASCIl-koa ymaayTa B CTPOKY, COAEpPrKallyl ero

TpaHC/MTEpaLmIo.
Ymnayr ASCII-Kop, TpaHcauTepauuma ymnayra
A 16#C4 Ae
0 16#D6 Oe
U 16#DC Ue
a 16#E4 ae
0 16#F6 oe
a 16#FC ue
R 16#DF Ss
(0]
TO_UML '—j 1 :
164C4 IN TO_UML —WC:

Puc. 13.136. Mpumep paboTbl ¢ pyHKumnen TO_UML Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.69. TO_UPPER

Tun moaynsa: dpyHkuma | MepemeHHas Tun OnucaHue
Bxoabl IN BYTE ASCII-Koa, cmumBONa HUXKHEro perncrpa.
Bbixoapl TO_UPPER BYTE ASCII-Koa cumBona BEPXHEro perncrpa.

TO_UPPER -
IN TO_UPPER

Puc. 13.137. BHewHui sng ¢yHkumm TO_UPPER Ha asbike CFC

OyHKunAa TO_UPPER koHBepTtupyet ASCII-Kog cumsosia HuKHero peructpa B ASClI-kog
aHaNIOrMYHOrO0 CMMBOJIA BEPXHEro peructpa. Ana paboTbl ¢ CMMBOAAMKU BEPXHEWN MOMIOBUHbLI Tabanubl
ASCII rno6anbHas nepemeHHass EXTENDED ASCIIl gonHa umeTb 3Ha4eHne TRUE.

0
TO_UPPER —

| 16464 N TO_UPPER byTO_UPPER1 L]

] m
a L

=)

(2]
TO_UPPER '—]
| 16#EF N TO_UPPER byTO_UPPER2

T 7

)
E

Puc. 13.138. Mpumep pabotbl ¢ pyHKumen TO_UPPER Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.70. TRIM
Tun moaynsa: dpyHkuma | MepemeHHas Tun OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixogbl TRIM STRING Ctpoka 6e3 npobenos.

—
|

TRIM
—str TRIM

Puc. 13.139. BHewHwui Bua dyHKummn TRIM Ha Asbike CFC

®dyHKumAa TRIM yaanaeT us ctpoku str npobenbl 1 Bo3paLaet 06paboTaHHYIO CTPOKY.

(0
TRIM  '—

| ‘'helloword” ———str TRIM STRIM

Puc. 13.140. Npumep paboTbl ¢ pyHKumnen TRIM Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.71. TRIM1

Tun moaynsa: dpyHkuma | MepemeHHas Tun OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixogbl TRIM1 STRING Ctpoka 6e3 nocnegoBate/ibHbIX Npobenos.
TRIM1  '—
—str TRIM

Puc. 13.141. BHewHui Bua dyHKunu TRIMI Ha a3bike CFC

®yHKuMAa TRIM1 3ameHseT B cTpoKe str nocnegoBaTesibHble Npobenbl Ha 0AMH Npoben, a TakKe

YOaNnAeT Bce ﬂpOﬁeﬂbl B Ha4yane n KoHue CTPOKW.

| "hello world"

Iistr

TRIM1  '—

TRIM1

1 [ Thellowod b ]
STRIMT

| 'hello world'

Puc. 13.142. NMpumep pabotbl ¢ pyHKumen TRIM1 Ha asbike CFC
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13. PaboTa co cTpoKkamu

13.72. TRIME

Tun moaynsa: dpyHkuma | MepemeHHas Tun OnucaHue

Bxoabl str STRING McxonHaa cTpoka.

BbixoAapl TRIME STRING Ctpoka 6e3 npobenos B Hayasne n KOHLE.
TRIME '—

str

TRIME

Puc. 13.143. BHewHwui Bua dyHKunmn TRIME Ha a3bike CFC

®dyHkuma TRIME yaanaet npobenbl B Hayane M KoHLE CTPOKM str, mocne yero BO3BpaliaeT

06paboTaHHY CTPOKY.

' hello world ' }75tr

TRI

ME I

TRIME

| helloword ) |
sTRIME

| 'helle world' |

Puc. 13.144. NMpumep pabotbl ¢ pyHKumen TRIME Ha a3bike CFC
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13. PaboTa co cTpoKkamu

13.73. UPPERCASE

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
Bxoabl str STRING McxonHaa cTpoka.
Bbixoapl UPPERCASE STRING CTpoKa B BEpXHEM perucrpe.
Mcnonb3yemble mogynum TO UPPER
UPPERCASE —
—str UPPERCASE

Puc. 13.145. BHewHui Bua dyHKUMn UPPERCASE Ha a3bike CFC

®yHKunAa UPPERCASE KOHBEPTMPYET UCXOAHYIO CTPOKY Str B COOTBETCTBYHOLLYIO CTPOKY BEPXHErO
pernctpa. Ana pabotbl ¢ cMMBOMaMKU BepxHein nosoBuHbI Tabanupl ASCIl rnobanbHaa nepemeHHas
EXTENDED ASCII gon*kHa nmetb 3Ha4yeHne TRUE.

(]

str

UPPERCASE '—
UPPERCASE

(2]

UPPERCASE ‘—
UPPERCASE

D
—— 1 sUPPERCASE1 '—j

]

[

BT
—— |  sUPPERCASE2 '

Puc. 13.146. Mpumep paboTbl ¢ pyHKunen UPPERCASE Ha si3bike CFC
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13. PaboTa co cTpoKkamu

13.74. WEEKDAY_TO_STRING

Tun moayna: GyHKLMA NepemeHHasn Tvn OnucaHue
WDAY INT Homep gHa Hegenu.
LANG INT A3bIK NPUNOXKEHUA.
Bxoabl
Twun Ha3BaHUA
LX INT
(nonHoe/coKkpateHHoe).
BbixoAapl WEEKDAY_TO_STRING | STRING(10) | HasBaHue aHA Hegenw.

WEEKDAY_TO_STRING
—WDAY WEEKDAY_TO_STRING
—LANG
—LX

Puc. 13.147. BHewHui Bug dyHkumm WEEKDAY_TO_STRING Ha si3bike CFC

OyHKunAa WEEKDAY_TO_STRING Bo3BpallaeT Ha3BaHMe AHA Hegenn ¢ Homepom WDAY. Bxog
LANG onpegenseT f3blk NpuaoxeHus (cm. rnobanbHyto nepemeHHyio LANGUAGE). Bxog LX
onpeaensieT TMN Ha3BaHUA mecsAua: 0 — nonHoe (Monday), 2 — cokpaweHHoe (Mo).

WEEKDAY_TO_STRING — r
3 WDAY WEEKDAY_TO_STRING 4' sWEEKDAY_TO_STRING1 [:||:|
1 LANG
0 LX

(3]

WEEKDAY_TO_STRING — =
3 WDAY WEEKDAY _TO_STRING 4{ sWEEKDAY _TO_STRING2 Ell:l
2 LANG
2 X

Puc. 13.148. Mpumep pabotbl ¢ pyHKumeinn WEEKDAY_TO_STRING Ha s3bike CFC
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14. Moaynu namatm

14.1. FIFO_16

14. Moaynu namaTtm

Tun moayna: ®b NepemeHHasn Tun OnucaHue
Din DWORD [aHHble, 3anucbiBaemble B bydep.
E BOOL CurHan ynpasneHuns 6710Kom (BKN./OTK.).
Bxoabl RD BOOL CurHan ytTeHua gaHHbIX U3 bydepa.
wD BOOL CurHan 3anucu gaHHbIX B bydep.
RST BOOL CurHan ouncTkm byodepa.
Dout DWORD [aHHble, cunTaHHble 13 bydepa.
BbixoApl EMPTY BOOL ®nar «6ydep nycr».
FULL BOOL ®nar «bydep NonoH».
Ucnonb3yemble moaynm INC1
fbFifol16 =
FIFO_16 E
—Din Dout —
—E EMPTY —
—RD FULL —
—WD
—RST

Puc. 14.1. BHewHuit Bua 6 FIFO_16 Ha asbike CFC

dyHKUMOHanbHbIM 610K FIFO_16 npeacrasnseTt coboit bydep pasmepom 16 3HaYeHW Tuna
DWORD, opraHusoBaHHbIM no npuHumny First In — First Out (FIFO). Ecnm Bxog E=TRUE, TOo 610K
HaxoauTca B paboTe. Ecniv WD=TRUE, 1o Kaxabi umkn MNJIK 3HayeHne Bxoga Din 3anucbiBaetcs B
6ydep. Echm RD=TRUE, 1o Kaxgbiit umkn MNJIK 3HauyeHuns u3 6ydepa nogatotcsa Ha Bbixog Dout (B Tom
nopsZKe, B KOTOPOM OHW 6binn 3anucaHbl B 6ydep). YTobbl 3anucaTb/cuMTaTb OOMH 3/IEMEHT,

HeobxoaMmo noaaTb Ha Bxod RD/WD eanHuuHbIN umnynbe. Boixog EMPTY npuHumaet 3HayeHune TRUE,

ecan bydep nyct (Hanpumep, NpU NOMbITKE MPOYUTATL YeTBepToe 3HauveHue U3 Gydepa, B KOTOPbIN

6bIN10 3aNMCaHO TO/MbKO 3 3HauyeHun, 3TOT Gnar cTaHeT akTUBHbIM). Bbixog FULL npuHMMaeT 3HayeHue

TRUE, ecnu bydep 3anonHeH. MNo nepeaHemy ¢poHTy Ha Bxoge RST nponcxoant oumncTka bydepa.
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14. Moaynu namatm

dwDatalnput |
xEnable
fbFifol6 (7]
FIFO_16  "—
fbRtrigRead  — Din Dout —
R_TRIG — E EMPTY
| xReadData | —CLK Q RD FULL |-
fbRtrigWVrite WD
R_TRIG RST
| *xWriteData I—CLK—q—
| xResetData |—
Puc. 14.2. Npumep pabotbl ¢ b FIFO_16 Ha asbike CFC
14.2. FIFO_32
Tun moayna: ©b NepemeHHasn Tun OnucaHue
Din DWORD [JaHHble, 3anucbiBaemble B bydep.
E BOOL CurHan ynpasneHus 6J10Kom (BKA./OTKA.).
Bxoabl RD BOOL CurHan yTeHua AaHHbIX u3 bydepa.
WD BOOL CurHan 3anucu aaHHbIx B bydep.
RST BOOL CurHan ouncTkm byodepa.
Dout DWORD [aHHble, cunTaHHble 13 bydepa.
Bbixoabl EMPTY BOOL ®nar «b6ydep nycr».
FULL BOOL ®nar «6ydep NonoH».
Ucnonb3lyemble moaynm INC1
fbFifo32 (7]
FIFO_32 —
—Din Dout —
—E EMPTY —
—RD FULL —
—WD
—RST

Puc. 14.3. BHewHwui Bng, ®b FIFO_32 Ha asbike CFC

dyHKuMoHanbHbIM 610K FIFO_32 npeacrasnseT coboit bydep pasmepom 32 3HayeHWU Tuna
DWORD. MpuHumn paboTbl nosHocTbio cooTtBetcTByeT ®6 FIFO 16. MoxHo co3gatb bydep nwoboro

pa3mepa, NaMmeHnB KOHCTAHTY N B pa3aene obbsaBneHun nepemMmeHHbIX 6.10Ka.
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14. Mogynv namatu

14.3. STACK_16

Tun moayna: ®b NepemeHHasn Tun OnucaHue

Din DWORD [aHHble, 3anucbiBaemble B bydep.

E BOOL CurHan ynpasneHuns 6J10Kom (BKA./OTK.).
Bxopabi RD BOOL CurHan yTeHua aaHHbIx u3 bydepa.

wD BOOL CurHan 3anuncu gaHHbIX B 6ydep.

RST BOOL CurHan ouncTku bydepa.

Dout DWORD [aHHble, cunTaHHble 13 bydepa.
BbixoAapl EMPTY BOOL ®nar «6ydep nycr».

FULL BOOL ®nar «bydep NonoH».

ibStack1s
STACK_16 “—

—Din Dout —

—E EMPTY |

—RD FULL

—{wo

—RsT

Puc. 14.4. BHewHuit Bua ®6 STACK_16 Ha sa3bike CFC

dyHKUMOHanbHbIM 610K STACK_16 npeacrasnset cobol 6ydep pasmepom 16 3HayYeHU TmMna
DWORD, opraHusoBaHHbIN no npuHumny Last In — First Out (LIFO). Ecam Bxog E=TRUE, To 610K
HaxoauTca B paboTe. Ecniv WD=TRUE, 1o Kaxabit uukn MJIK 3HaueHne Bxoaa Din 3anucbiBaetcs B
6ydep. Echm RD=TRUE, To Kaxabin umkn MJIK 3HayeHus us bydepa nogatorca Ha Bbixom Dout (B
nopsake, obpaTHOM nopagKy WX 3anucu B bydep). YTo6bI 3anucaTb/cuMTaTb OOMH 3/IEMEHT,
Heobxoanmo noaaTb Ha Bxod RD/WD eanHuuHbIn umnynbe. Boixog EMPTY npuHumaet 3HauyeHne TRUE,
ecnm bydep nyct (Hanpumep, NpU MOMbITKE NPOYUTATL YeTBEPTOe 3HayeHune u3 bydepa, B KOTOPbLIN
6b110 3aNUCaHO TONbKO 3 3HaYyeHMs, 3TOT daar CTaHeT akKTMBHbIM). Bbixog, FULL npuHMMaeT 3HavyeHue
TRUE, ecnu bydep 3anonHeH. MNo nepeaHemy ¢poHTy Ha Bxoae RST nponcxoant oumncTka bydepa.
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14. Moaynu namatm

|_

dwDatalnput
xEnable
foStack16
STACK_16 '—
fbRtrigRead Din Dout —
R_TRIG '— E EMPTY -
| xReadData ——CLK Q RD FULL -
fbRtrigWrite WD
R_TRIG RST
| xWhriteData |—(3|_I'{—q—

14.4. STACK_32

| ¥ResetData

|_

Puc. 14.5. Npumep pabotbl ¢ ®b STACK_16 Ha sa3bike CFC

Tun moayna: ©b NepemeHHasn Tun OnucaHue
Din DWORD [JaHHble, 3anucbiBaemble B bydep.
E BOOL CurHan ynpasneHus 610Kom (BKA./OTKA.).
Bxoabl RD BOOL CurHan yTeHua AaHHbIX u3 bydepa.
WD BOOL CurHan 3anucu aaHHbIx B bydep.
RST BOOL CurHan ouncTkm byodepa.
Dout DWORD [aHHble, cunTaHHble 13 bydepa.
Bbixoabl EMPTY BOOL ®nar «b6ydep nycr».
FULL BOOL ®nar «6ydep NonoH».
fbStack3z2 (7]
STACK_32 '—
—Din Dout
—E EMPTY
—RD FULL
—WD
—RST

Puc. 14.6. BHewHwni Bng, ®b STACK_32 Ha a3bike CFC

dyHKUMOoHanbHbIM 610Kk STACK_32 npeacrasndeTt cobolt 6ydep pasmepom 32 3HaYeHU TUNa
DWORD. MpuHumn pabotbl nonHoctbio cooTsetcTByeT @b STACK 16. MoKHO co3aaTbh bydep nwoboro
pa3smepa, U3MEHMB KOHCTAHTY h B pasaesne 06bABIEHMA NepeMeHHbIX 610Ka.
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15.1. A_TRIG

15. FleHepaTopbl UMNYNbCOB

Tun moayna: ®b NepemeHHasn Tun OnucaHue
IN REAL KoHTponnpyemoe 3HavyeHue.
Bxoabl
RES REAL Jonyctumoe nsmeHeHue.
Q BOOL Mmnynbc npesblweHna onycTUMmoro
3Ha4YeHuA.
Bbixoabi
D REAL PasHOCTb mexay TeKyLWwMm 1 npeablaywmm
HeaoMyCTUMbIM 3HAYEHUEM.
fhAtrig 5
A_TRIG
—IN Q
—-RES D

Puc. 15.1. BHewHwnit Bua P65 A_TRIG Ha s3bike CFC

dyHKUMOHanbHbIM 610K A_TRIG KOHTposnpyeT BxogHoe 3HayeHue IN n npu M3mMeHeHuu ero
OTHOCUTENIbHO MOC/IeAHEero COXPaHeHHOro 3HavyeHMA Ha BesiMyuHy, npesbiwatowyto RES, reHepupyer
€4MHUYHbIMA MMMYAbC Ha BbIXxoAe Q M coxpaHseT Tekyllee 3HayeHue IN. PasHOCTb mexay nocnegHum

CoxpaHeHHbIM 3HayeHnem IN n Tekywmnm 3HavyeHrem IN nogaetca Ha Bbixoa D. B MOMEHT umnynbca Ha

Bbixoge Q 3HauyeHne D obHyNaeTcs.

Mpumep paboTbl 6/10Ka:

Homep uukna IN RES Q D
1 0 FALSE 0
2 2 FALSE 2 (2-0)
3 10 5 TRUE (umnynbc Ha umkn) [ (10-2)>5] 0
4 7 FALSE -3 (7-10)
5 4 TRUE (umnynbc Ha umkn) [ (10-4)>5] 0
6 0 FALSE -4 (0-4)
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15.2. B_TRIG

Tun moayna: ®b NepemeHHasn Tun OnucaHue
Bxopabi CLK BOOL KoHTpoanpyemblii curHan.
Bbixoapl Q BOOL Bbixog Tpurrepa.

fbBtrig

Puc. 15.2. BHewHwuit Bug @b B_TRIG Ha A3bike CFC

®PyHKUMOHanbHbIM 610K B_TRIG reHepupyeT eauMHWYHbIA MMNYAbLC Ha BbiIxoge Q npwu

nameHeHun BxogHoro curHana CLK. B otnmumne ot 610koB R_TRIG u F_TRIG 13 6mubanoTtekm Standard,

KOTOpblE AETEKTUPYIOT TOJIbKO MMNY/1bCbl nepep,Hero/sap,Hero d)pOHTa COOTBETCTBEHHO, ,D,aHHbIVI 610K

AeTeKTMpyeT MMMY/bCbl 060MX GPOHTOB.

ok __| [

B_TRIG

R_TRIG [ [

F_TRIG

Puc. 15.3. Tpaccuposka pabotbl 6 B_TRIG
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15.3. CLICK_CNT

Tun moayna: ®b NepemeHHasn Tun OnucaHue
IN BOOL KoHTpoanpyemblii curHan.
Bxoabl N INT OXngaemoe YMca0 MMNyAbCoB.
TC TIME Mepunopa sBpemenn.
Bbixoabi Q BOOL Bbixoa cueTymKa.
fbClickCnt =
CLICK_CNT
IN C
M
TC

Puc. 15.4. BHewHuit Bua ®b CLICK_CNT Ha a3bike CFC

®dyHKuMOoHanbHbIM 610K CLICK_INT reHepupyeT eauMHWYHbIM MMMyabC Ha Bbixoge Q, ecau
nornyeckuin curHan IN B TeyeHune 3agaHHoro spemeHn TC nonyyaeT posHo N Mmnynbcos No 3agHemy

d)pOHTy. I'eHepau,Mﬂ €OVNHUYHOIo MmnysibCa Ha BbiXOo4e OCylWecCTBAAEeTCA NOo UCTEYEHUN BPEMEHU TC.

PaboTa 6710Ka (O0TcueT BpemeHu) HauMHaeTcs No Mmnynbcy nepegHero ¢ppoHTa Ha Bxoae IN. Ecan N=0,

TO eAMHM‘-IHbe;I MMmnysibC Ha BbiIXo4e reHepupyeTca B TOM Caiy4dae, eCcaim BXOAHOI‘Z nornyeckuii curHan IN s

TeyeHue BpemeHun TC He noslyyaeT UMMY/IbCOB NO 3aAHEMY GPOHTY.

| ™|

TC

™ |

Puc. 15.5. TpaccupoBKa paboTtbl @6 CLICK_CNT
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15.4. CLICK_DEC

Tun moayna: ®b NepemeHHasn Tun OnucaHue
IN BOOL K " .
Bxoap! (0]0) OHTPOAUPYEMbIN CUTHAN
TC TIME Mepuog.
Qo0 BOOL ®nar «MMnynbcoB He HbloY.
Q1 BOOL ®nar «6b11 OANH MMMYNBCY.
Bbixoabl
Q2 BOOL ®nar «6b110 ABa UMMy AbCa».
Q3 BOOL ®nar «6b110 TPM UMMy AbCay.

feClickDec T

CLICK_DEC '—
—IN Q0 }—
—TC Q11—
QZ—
Q31—

Puc. 15.6. BHewHuit Bua @6 CLICK_DEC Ha a3bike CFC

®dyHKUMOHanbHbIM 610K CLICK_DEC reHepupyeT eauHUYHbIA MMNYAbC Ha OAHOM M3 BbIXOAO0B
610Ka, ecan norvdeckuii curHan IN B TeyeHue 3agaHHoOro spemeHn TC nosyyaeT COOTBETCTBYHOLLEE
KONIMYECTBO MMNYAbCOB MO 3agHemy ¢poHTy (cm. Tabauuy). FeHepauus eAMHUYHOTO MMNY/AbCa Ha
BbIXOAe OcyLlecTBAAeTCA No ucteyeHun spemeHn TC. PaboTa 610Ka (OTcHeT BpemMeHU) HauMHaeTcs no
MMNyNbcy nepeaHero ppoHTa Ha Bxoae IN.

Yucno nmnynbcos No 3agHemy GPpoOHTY 3a Bpemsa TC EAVHUYHBIA UMNYIbC Ha BbiXxoAae:
0 Qo
1 Q1
2 Q2
3 Q3
>3 -
| TC TC TC TC |
IN

[ ] I | I [

Q0 Q1 Qi Q2

Puc. 15.7. TpaccnpoBKa pabotbl @6 CLICK_DEC
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15.5. CLK_DIV
Tun moayna: ®b NMepemeHHan Tun OnucaHue
clk BOOL NcxoaHbIM curHan.
Bxoabl
rst BOOL Cbpoc BbIXOA0B.
MoaynnpoBaHHbIA CUrHA/ C YacTOTOM
Bbixoabl Qo0...Q7 BOOL 11 1
E Z . ROT ncxoagHoro.

foClkDiv [:2

CLE_DIV
—clk Qo
—rst Qa1
Qz
Q3
Q4
Q5
el
Q7

Puc. 15.8. BHewHwuit Bug B CLK_DIV Ha asbike CFC

®PYHKUMOHANbHbIN 6/10K CLK DIV moaynunpyeT eAnUHUYHbIE MMNYALCbI, NOCTyMatowWme Ha BXOA,

1
clk, ymeHbLias nx yactoTy B 5 7 R pa3 n nogaet obpaboTaHHble cuUrHabl Ha Bbixogbl QO...Q7. Bxog,

rst ucnosnbsyerca Ans obHyneHus BbixodoB 6/10Ka. ObpatutTe BHUMAHMe, YTO Ha Bxog clk Jo/mKHbI
NoZaBaTbCA TObKO eAUHUYHbIE UMMYNbCbI; €C/IN UCXOAHbINA CUTHAN He ABASETCA TAaKOBbIM, TO MOYKHO
obpaboTaTb ero c nomotbto 6 TP_X.

. Ii|||H|H|H|\||\H|||H|\IHIHI\HIIIHIHIHI\|\H||||\|\\|HI\||\|\II!I\IHIHIHI\HIIIHIHI\IHIHIHIHIHIHIHI\|||||\||\I\\|\\|\||||||\!I\IHIHIHIIIIHIHIHI\IHIIIIHIHIHIHIHIIIHIHIHII
) ||”H||‘|‘“Hl“”””||‘|‘“Hl“”””||‘|‘“Hl“”””||‘|‘“Hl“”””||‘|‘“Hl“”””||‘|‘“Hl“””"||‘|‘“H”m”"||‘|‘“H”m”"||‘|‘“H”m”"||‘|‘“H”m”"||‘|H|H”|””|||H|H|H
o
10

E

Q—P_HL

w o wwmo

Puc. 15.9. TpaccuposKa pabotbl @6 CLK_DIV
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15. l'eHepaTopbl UMNY/IbCOB

15.6. CLK_N
Tun moayna: ®b NepemeHHasn Tun OnucaHue
Bxoabl N INT Mepunoa mexay umnynbcamu.
Bbixoabl Q BOOL BbIXxogHOM cUTHan.
Mcnonb3yemble mogynum T PLC MS

fhClkM

Puc. 15.10. BHewHwnit Bug ®b CLK_N Ha s3bike CFC

®yHKLUMOHaNbHBIN 610K CLK_N reHepupyeT egumHuyHble MMNyabebl ¢ nepuogom 2V mc. Ha puc.
15.10 npuBeaeHa TpaccnpoBKa paboTbl 610Ka B caydae:

e N=3(nepuoa mexay umnynbcamum — 8 Mmc);

e N=4 (nepuoa mexay umnynbcamum — 16 mc);
e N=5(nepuoa mexay umnysnbcamm — 32 mc);
e N=6 (nepuoa mexay umnynbcamm — 64 mc).

Bpema uukna MJIK — 1 mc. Mo o4eBUAHbIM NPUYMHAM MepUos, Mexay UMNYIbCaMNU He MOXKET
6bITb MeHbLUE peanbHoro umkna MNK.

1.0 Kokdwrrypauus
7 ofaeuTb ne| EMEHHYID
1 = PLC_PRG.FBOCIKND.Q -
] = PLC_PRG.FOCIKNLQ
05 — PLC_PRG.FOCIKN2.G
b / \ / \ \ / / \ = PLC_PRG.FOCIKNI.Q
o

T T T
1s5200ms 1s210ms 1s220ms 1s230ms

Puc. 15.11. TpaccuposKa pabotbl @6 CLK_N
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15.7. CLK_PRG

Tun moayna: ®b NepemeHHasn Tun OnucaHue
Bxoabl PT TIME Mepunoa mexay umnynbcamu.
Bbixoabl Q BOOL BbIXxogHOM cUTHan.
Mcnonb3yemble mogynum T PLC MS

fbCIkPRG (=
CLK_PRG —
—PT Q

Puc. 15.12. BHewHwni Bug @b CLK_PRG Ha sa3bike CFC

dyHKUMOHanbHbIM 610Kk CLK_PRG reHepupyeT eguvHW4YHble MMNyabcbl ¢ nepuogom PT. Mo

oYyeBnAHbIM NPUYNHaAM NepUoL Mmexay MMmnysibCammn HE MOXKET 6bITb MeHbLLe peanbHOro unKna MNJK.

— P

Puc. 15.13. TpaccupoBKa paboTbl @6 CLK_PRG
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15.8. CLK_PULSE

Tun moayna: ®b NepemeHHasn Tun OnucaHue
PT TIME Mepunoa mexay umnynbcamu.
Bxoapbl N INT Kon-Bo MmnynbcoB 3a pabounit uuka.
rst BOOL CurHan 3anycka 6/10ka.
Q BOOL BbIXoAHOW cUrHan.
Bbixoapl cnt INT Kon-Bo creHepmpoBaHHbIX MMMY/1IbCOB.
run BOOL ®nar «610K B paboTe».
Mcnonb3yemble mogynum T PLC MS
feClkPulse -
CLK_PULSE
—PT G
—MN CNT
—RST RUN

Puc. 15.14. BHewHwni Bug @b CLK_PULSE Ha asbike CFC

®dyHKUMOHanbHbIM 610K CLK_PULSE reHepupyeT N eAMHWYHBIX MMMY/IbCOB C 33afaHHbIM

nepuogom PT. Umnynbc no nepeaHemy GpoHTY Ha BxoZe rst 3anyckaeT 610K B paboTy. Ha Bbixoge cnt

OTO6pa)'KaeTCﬂ Tekyuiee 4ncao creHepnpoBaHHbIX UMNY/1bCOB. Bbixoa run umeet 3HavyeHne TRUE, noka

pa60Ta 610Ka He 3aBeplleHa. Mocne 3aBepuweHune pa60TbI 6/10Ka BbIXO4, run NpuUHMMaeT 3HayeHue

FALSE. Mo o4yeBUAHbIM MPUYMHAM MEPUOL MENKAY UMMYNAbCaMMU HE MOXKET ObiTb MEHbLUE pPeasibHoro

umkna NJIK. Huxke npueegeHa Tpaccnposka Ob gna PT=TH#1s n N=5:

1.0

Kondurypauus

LoBaenTs NepemerHyin

mm PLC_PRG.fbClkPulse.RST
mm PLC_PRG.fbCIkPulse.Q
mm PLC_PRG.fbClkPulse.CNT

L

Puc. 15.15. TpaccupoeKa pabotbl @65 CLK_PULSE
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15. l'eHepaTopbl UMNY/IbCOB

15.9. CYCLE_4

Tun moayna: ®b NepemeHHasn Tun OnucaHue
E BOOL Bxog ynpasneHua 610Kom.
TO TIME Bpemsa B coctoaHum 0.
T1 TIME Bpemsa B coctoaHum 1.
T2 TIME Bpemsa B coctoaHUM 2.
Bxoabl
T3 TIME Bpemsa B coctoaHUM 3.
SO BOOL Pexxum paboTbl 6210Ka.
SX INT Homep coctosaHusa cbpoca.
SL BOOL Cbpoc B cocTosiHMe SX.
Bbixoabl STATE INT Homep TeKkyLero coctoaHus.
Ncnonbsyemble mogyan | T PLC MS
fbCyclet
CYCLE_4 '—
—E STATE -
—TO
—T1
—T2
—HT3
=50
—5X
—5L

Puc. 15.16. BHewHwui Bug @b CYCLE_4 Ha asbike CFC

dyHKUMOHanbHbIM 610k CYCLE_4 ABnseTca nepekntoyaTenem Ana 4yeTbipex coctosHui (0-3).

Ecnm Bxoa E=TRUE, To 610K HaxoauTcs B paboTe, 1 Ha Bbixod STATE noaatotca Homepa coctoaHui (0-3),

npuyem Bpems, NPOBOAMMOE B KaXKAOM M3 COCTOAHMN, 3agaeTca nepemeHHbimn T0..T3. Bxog SO

onpeaensieT pexum pabotbl 610Ka:

e Ecnn SO=TRUE, TOo nepeknto4YeHne COCTOAHNN NPOMUCXOAMT UMKAndeckn, noka E=TRUE.

e Ecnnm SO=FALSE, 71O npoucxogutT OAHOKPAaTHOE MepeKkNtYeHME BCEX COCTOAHMW, M MO
AOCTUMKEHMIO COCTOAHMA 3 610K NpeKpaLlaeT paboTy.

Mo nepeaHemy GppPOHTY Ha BXxoge SL nponcxoauT nepexos, B COCTosHME ¢ Homepom SX, nocne

4ero aBToMmaTn4eCkn Ha4ynmHaeTca ovyepeaHaAa CMeHa COCTOAHUIA.

Ecnn E=FALSE, To 610K npeKpallaeT paboTy n nepexoaut B coctonaHue 0.

Ha puc. 15.17 npuBeaeHa TpaccupoBKa paboTbl 610Ka ana SO=TRUE, TO=1 mc, T1=2 mc, T3=4mc,

T3=2 mc:
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@ Trace X
4 Kokdmrypaums
3 OobaeuTs nepemermyio
= PLC_PRG.fbCycle4.5TATE

2
1
o

T — T T T T T T T T — T T T T T T T T — T T T T T T 1™

3m&ls 4m 4m10s

Puc. 15.17. TpaccupoBKa paboTbl @6 CYCLE_4
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15.10. D_TRIG

Tun moayna: @b | NepemeHHan Tun OnucaHue
Bxoabl PT DWORD | KoHTponupyemoe 3HayeHue.
BbIXOb! Q BOOL ®nar «3HaYeHUe U3MEHMUIOCb».
X DWORD | PasHOCTb MmexKay TeKYLWUM U NpeablayLnm 3Ha4YeHUeM.

Puc. 15.18. BHewHwuin Bug, 6 D_TRIG Ha a3bike CFC

®yHKUMOHanbHbIM 610K D_TRIG reHepupyeT eaMHUYHBIA UMNYAbC NPU U3MEHEHUN BXOAHOTO
3HayeHwuA in. Ha Bbixog X nogaeTca pasHOCTb MeXAY 3HAYEHUAMM in TEKYLLEero 1 npeapiayLwero LnKna.
Ha puc. 15.19 npusegeH npumep pabotbl ¢ 610KOoM. HayanbHoe 3HauyeHue in — 0, ganee OHO
nameHsaetca go 12, nocne yero — 4o 6.

MockonbKy Bbixoa X nmeet Tun DWORD, a 3Ha4yeHMe in MOXeT YMEHbLUNTLCA NO CPAaBHEHWUIO C
npeablaywym UMKAOM (T.e. pasHOCTb byaeT oTpuuaTesibHoW), TO Heobxoaumo npeobpa3oBaTb ero c
NOMOLLbIO CTaHAAPTHOro onepatopa DWORD_TO_DINT.

fbDtrig
D_TRlG[:“
Cowa  ——T o——
X
— 2]
MOVE -
EN ENO DWORD_TO_DINT e y
rr e— 3
fbDtrig —
D_TRlG[:“
v —— L n o
X
a
MOVE -
EN ENO— DWORD_TO_DINT = y
iChangs (e ]
fbDtrig —
D_TRlG[:“
[ owvar  +——TL o
X
a
MOVE E
EN ENO— DWORD_TO_DINT y
iChangs B

Puc. 15.19. Mpumep pabotbl c @6 D_TRIG Ha s3bike CFC
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15.11. GEN_BIT

Tun moayna: @b | NepemeHHan Tun OnucaHue
in0...in3 DWORD | F'eHepupyemble NocAea0BaTENbHOCTU OUT.
clk BOOL | Bxog ynpasneHuns 610KOM.

Bxopabl steps INT Kon-Bo ncnosibayembix 6BUT nocsieaoBaTeibHOCTEN.
rep INT Yuncno noBTOpPEHUI NoCAea0BaTe/IbHOCTEMN.
rst BOOL | Bxopa cbpoca 610Ka.

Qo0...Q3 BOOL Bbixogbl reHepaTopa.
Bbixoabl cnt INT Homep TeKkylero buta nocnenoBaTesibHOCTEN.
run BOOL | ®nar «6n0K B paboTte».
fbGenbit (o)
GEN_BIT '—
—in0 Qo
—in1 Q1
—inZ Q2
—in3 Q3
—clk cnt—
—steps rur —
—rep
—rst

Puc. 15.20. BHewHwni Bug @b GEN_BIT Ha s3bike CFC

dyHKUMOHanbHbIN 610k GEN_BIT ncnonbsyeTtcs gnsa reHepaunmn GUTOBbIX NOCAeA0BaTENbHOCTEN
Ha Bbixogax QO0...Q3 no 3agaHHbIM natTepHam in0...in3. Ecan Bxog clk=TRUE, To 610K Haxoautcs B
paboTe, 1 Ha Bbixoabl QO...Q3 Kaxabi uukn MJIK nocnegoBaTeNbHO NoAAOTCA 3HaYeHMA 6UT BXOA0B
in0...in3 (oT mnagwero 6uta DWORD K cTapwemy). Bxoa steps onpeaenser Yncao UCnosb3yembix 6ut
n3 natrepHoB in0...in3. Bxoa rep onpegenser 4Mcno NOBTOPOB OUTOBbLIX MOCAeAOoBaTe/bHOCTEN Ha
BbIxoge; ecnn rep=0, TO nocnefoBaTeNbHOCTb MOBTOPAETCA UMKAMYECKU. Ha Bbixog cnt noctynaet
HoMep 6MTOB NaTTePHOB, B AaHHbI MOMEHT NOAAHHbIX Ha BbIXoA. Bbixog run umeet 3HayeHne TRUE,
noka pabota 6710Ka He 3aBepleHa. Mmnyabc no nepegHemy GppoHTY Ha Bxoae rst 06HyNseT BCe BbIXxoAabl
6.10Ka.

Ha puc. 15.21 npuseaeH npumep paboTbl ¢ 610KoM U ero TpaccuposKa ans MNJK c umknom= 1 c.

B t=11 ¢ Ha Bxoa xEnable 6110 nogaHo 3HaueHne TRUE, nocne yero 610K ABa pasa noapsasg
(rep=2) creHepupoBan nocnegoBaTenbHOCTb pasmepom 8 6UT (steps=8), co3gaHHylO Ha OcCHOBe
naTrepHa in0 (2#0000_1111).
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fbGenBit

(0]
GEN_BIT '—
2H#0000_1111 ind Qo
—in1 Q1
—inZ Q2
—in3 3
xEnable clk cnt
B steps run
2 rep
xReset rst
E Kobdwmrypauwa
1.0 ~—*  a— [oBaEWTh NepEMEHHYID
= PLC_PRG.fbGenBit.Q0
05

105

h J

T T T T T T T T T
20s 305

Puc. 15.21. Mpumep pabotbl c @b GEN_BIT Ha s3bike CFC
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15.12. GEN_SQ

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
Bxoabl PT TIME | Mepuoa mexay nmnyabcamu.
Bbixoapl Q BOOL | Bbixog reHepaTopa.
Ucnonblyembie mogynu T PLC MS
fbGen3g —
GEN_5Q
—PT 8]

Puc. 15.22. BHewHwuin Bug @b GEN_SQ Ha a3bike CFC

dyHKUMOHanbHbIM 610K GEN_SQ ¢ 33gaHHbIM nepuogom PT reHepupyeT MMMyAbCbl AJMHOM
0.5 PT (cooTBETCTBEHHO, Nay3a MeXKay MMMNyAbcaMu TakKe cocTtasaset 0.5 PT).

F—p1—

o _J L_J L4 L[L_

Puc. 15.23. TpaccuposKa paboTbl 6 GEN_SQ
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15.13. SCHEDULER
Tun moayna: ®b NMepemeHHan Tvn OnucaHue
Bxoabl EO...E3 BOOL Bxopn ynpasaeHua KaHa/iom reHepartopa.
Bbixoapl Qo0...Q3 BOOL Bbixog, KaHana reHepaTopa.
MapameTpbl T0...T3 TIME Bpema mexay nmnynbcamu.
Ucnonbdyembie mogyam | T PLC MS
fbSCHEDULER 0
[
SCHEDULER
—ED Qo —
—E1 Q1
—E2 2 —
—E3 Q3 -
MapareTpbl...

Puc. 15.24. BHewHwni sug, ®6 SCHEDULER Ha si3bike CFC

dyHKUMOHanbHbIM 610k SCHEDULER npeactaBnait coboli 4YeTbipexKaHa/ibHbIA reHepaTop

eAMHUYHbIX MmnyabcoB. Ecan oanH mns exogos E npuHumaet 3HadeHmne TRUE, TO Ha COOTBETCTBYHOLLEM

BbIxoAe Q HAYMHAIOT reHepupoBaTLCA eAMHUYHbIE UMNYAbCbl C nepuogom T. B Kaxgom uukne MJIK

MMnNynbC reHepunpyeTca ToOZIbKO B O4HOM U3 KaHA/10B.

Ha puc. 15.25 npuBeaeHa TpaccupoBKa paboTbl 610Ka ana TO=1 mc, T1=2 mc, T2=3 mc, T3=4 mc.

Kondwrypawsg

AoGaeuTh NepeMertyio

wm PLC_PRG.fbSCHEDULER.QD |~
= PLC_PRG.fbSCHEDULER.Q1

05

wm PLC_PRG.fbSCHEDULER.Q2
wm PLC_PRG.fbSCHEDULER.Q3

05

05

0.5

10s

205

Puc. 15.25. TpaccuposKa pabotbl P65 SCHEDULER
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15.14. SCHEDULER_2

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
Bxoabl EO...E3 BOOL Bxopn ynpasaeHua KaHa/iom reHepartopa.
Bbixoapl Qo0...Q3 BOOL Bbixog KaHana reHepaTopa.

C0...C3 UINT Ko-BO LMKNOB MeXay UMMYyAbCamMu.
Mapametpbl =

00...03 UINT KoA1-BO UMKIOB HaYanbHOM 3a4€PKKU.
Ucnonbdyemble mogyam | T PLC MS

fbSCHEDULER_2 0]

—ED
—E1
—E2
—E3

SCHEDULER_2 "—

MapamMeTphl. ..

Q0
o1 -
Q2
Q3 -

Puc. 15.26. BHewHwni Bug @5 SCHEDULER_2 Ha s3bike CFC

®dyHKUMOHanbHbIM 610Kk SCHEDULER_2 npeactaBnsii coboi YeTbipexKaHasbHbIA reHepaTop

eAMHUYHbIX MmnynabcoB. Ecan oanH mns exogos E npuHumaet 3HadeHmne TRUE, TO Ha COOTBETCTBYHOLLEM

BbIxoAe Q HayuHatoT reHepunpoBaTtbCA eanMHUYHbIE MMNY/IbCbl, Nay3a MmexXay KOTOPbIMU COCTaBAAET C

uuknos MJK. MNapameTtp O No3BOAAET HACTPOUTL 3a4€ePKKY (B LuMKaax MNJ1IK) nepes nepBbiM UMMYAbCOM.

Ha pwuc. 15.27 npuBeaeHa TpaccupoBKa pabotbl 6n10Kka gna MK ¢ umknom 100 mc co
cneaylowymmn 3HavyeHnamm napametpos: C0=10, C1=20, C2=30, C3=40, 00=01=5, 02=03=20. Bce
KaHafbl reHepaTopa 6blaKM 3anyLeHbl B paboTy 04HOBPEMEHHO.

|

Kokdwryp auna
LoGaeuTh nepeMesky

wm PLC_PRG.fbSCHEDULER_2.E0

=3
[ |

|

mm PLC_PRGfbSCHEDULER_2.Q0
== PLC_PRG.fbSCHEDULER_2.Q1

mm PLC_PRGfbSCHEDULER_2.Q2
= PLC_PRG.fbSCHEDULER_2.03

o
Ll

=)
T A |

=3
TR B A A

=3
A B

|

B B e L E e o e e e o L e e o o e e B o E e o o
45 Bz @8 Ts @85 85 105 s 125 135 145 185 18s 175 18s 185 20s 21s 225 235

Puc. 15.27. TpaccupoBKa pabotbl @5 SCHEDULER_2
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15. l'eHepaTopbl UMNY/IbCOB

15.15. SEQUENCE_4

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
in0...in3 BOOL KoHTposanpyemblit curHan.
start BOOL | Bxog ynpasneHus 610Kkom.
Bxopabl rst BOOL | Bxog cbpoca 6a10Ka.
wait0...wait3 TIME Bpemsa oxknagaHua curHana.
delayO...delay3 TIME 3ageprKKa.
Qo0...Q3 BOOL Bbixog, cekBeHcopa.
Qax BOOL ®nar «ogMH U3 BbIXOA0B aKTUBEH».
BbixoApl run BOOL | ®nar «610K B paboTte».
step INT Homep obpabaTtbiBaemoro KaHana.
status BYTE Kog, owmnbKu/coobuieHus.
NapameTpbl stop_on_error BOOL | Pexkum 06paboTku ownboK.
Ucnonbzyemble mogyim | T PLC MS

fBSEQUENCE_4  1—

SEQUENCE_4 —

—in0 Qo
—in1 ol
—in2 Q2 —
—in3 Q3 -
—(start CEX —
—rst rn —
—fwait0 step—
—(delayl status —
—fwait1

—(delay1

—wait2

—(delay2

—fwait3

—{delay3

||_|E||DE|MET|:II:|I...

Puc. 15.28. BHewHwnit Bng, b SEQUENCE_4 Ha sa3bike CFC

dyHKuMoHanbHbIM 610k SEQUENCE_4 npeactaBnfet cobolt YeTblpexbuTHbI cekBeHcop. Baok
3anyckaetca B paboTy mmnyabcom no nepegHemy GpoHTY Ha Bxoae start U TeyeHue BpemMeHU wait0
oxngaetr curHana TRUE Ha Bxoge in0. Korga in0 npuHumaetr 3HadeHue TRUE, sbixog QO
ycTaHasnmeaetca B TRUE u 610Kk aenaer 3aaepkKy Ha Bpems delay0, nocne yero nepexoamt K
oxuaaHuo curHana TRUE Ha Bxoge inl B TeueHne BpemeHn waitl u 1.4. Nocne 3agep:xku delay3 610K
npeKkpawaeT paboTy. Bxog, rst ucnosnbsyerca Ana copoca BbIXOAHbIX NepemMeHHbIX 6710Ka (no nepegHemy
dpoHTY). Bbixog QX npuHumaeT 3HadeHue TRUE, ecnn xoTa 6bl oanH m3 BbixogoB QO..Q3 umeet
3Ha4yeHue TRUE. Bbixog run npuHumaet 3HadeHue TRUE, ecnn 610K Haxoautcsa B paboTe. Bbixos step
CUTHANU3NPYET O HOMepe TeKkylero obpabaTtbiBaemoro Bxoga (-1 — 610K He B paboTe, 0 —in0, ..., 3 —
in3).
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15. l'eHepaTopbl UMNY/IbCOB

Bbixog, status Bo3BpallaeT Koa oWnbKu:

Koa owunbku OnucaHue
1 Bxoga in0O He cTan aKTUBHbIM B Te4eHMe BpemeHu waitO.
2 Bxop, inl He cTan aKTUBHbIM B TeYeHue BpemeHun waitl.
3 Bxop, in2 He cTan aKTUBHbIM B TeYEHUE BpemMeHU wait2.
4 Bxop, in3 He cTan aKTUBHbIM B TeYeHUe BpemeHun wait3.
110 Bnok He 3anyuweH.
111 Bnok B pabore.

MapameTp stop_on_error onpeaenseT noseseHne 6J10Ka Npyv BOSHUKHOBEHMM OLIMBOK C KOLOM
1-4: FALSE — 6510K npogoskaeT paboty, TRUE — 610K npeKpaluaeT pabory.

Ha puc. 15.29 npuBegeHa TpaccupoBKa paboTbl 6/10Ka B cnydae, Korga delayO=delay2=10 mc,
delayl=delay3=20 mc. Ha Bxogapl in0...in3 He 3aBeAeHbl NepeMeHHbIe — 1 MO YMOJYAHUIO OHU UMEIT
3HayeHua TRUE. WM3-3a storo BpemeHa wait0...wait3 He obpabaTbiBatoTcd 670KOM (T.K. CUrHan
nsHavyanbHo=TRUE, To Bpema oxuaaHuA=0). MHbIMM cnoBamu, B AaHHOM caydae Bbixoabl QO...Q3
nocnegoBaTtenibHO NpuHMMatoT 3HayeHne TRUE Ha Bpems delayO0...delay3.

10 Kordwrypaums

[OofaewTs nepemertyo

mm PLC_PRG.FbSEQUENCE 4.0~
05 mm PLC_PRG.FHSEQUENCE_ 4.1
= PLC_PRG.FbSEQUENCE_4.02
mm PLC_PRG.FHSEQUENCE_4.03

05

05

05

Puc. 15.29. TpaccupoBKa pabotbl P65 SEQUENCE_4
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15. l'eHepaTopbl UMNY/IbCOB

15.16. SEQUENCE_64

Tun moayna: ®b MepemeHHan Tun OnucaHue

START BOOL Bxog, ynpasneHusa 610kom.

SMAX INT Kon-Bo cocTosHuM nocnenoBaTesibHOCTH.
Bxoabl ARRAY [0..63] | Nepuroabl cocToAHUMN

PROG

OF TIME nocsefo0BaTe/IbHOCTW.

RST BOOL Bxog, cbpoca 610Ka.
Bbixoab! STATE INT Bbixoa cekBeHcopa.

TRIG BOOL CurHan cMeHbl COCTOAHUN.

Ucnonbzyemblie mogynun

T PLC MS, INC2

Pwnc. 15.30.

fbSEQUENCE_64

—SMAX
—PROG
—RST

SEQUENCE_64 —
—ISTART

STATE-
TRIG—

BHewHwnin Bug @b SEQUENCE_64 Ha s3bike CFC

dyHKuMoHanbHbIM 610Kk SEQUENCE_64 npeactaBnsetr coboit 64-x BUTHbINM cekBeHcop. [MoKa

610K He 3anyuieH, Bbixoa STATE = -1. 610K 3anyckaetca B paboTy Mmnybcom no nepegHemy GpoHTY Ha

Bxoae START, nocne yero Bbixos STATE nmeet 3HayeHue 0 B TeyeHune BpemeHn PROGI[O], satem 1 B
TeyeHne BpemeHu PROG[1] v 1.4. Bnnaotb Ao STATE=(SMAX-1) B TeyeHune BpemeHun PROG[SMAX-1],
nocne yero STATE cHoBa NnpuMHMMaEeT 3Ha4YeHue -1 n 610K npeKkpalwaet paboty. Bxog RST ucnonb3yertca

ONA NPUHYAUTENbHOTO npekpaweHna paboTtbl 6n0Kka. Ha Bbixoge TRIG reHepupyeTcs eguHUYHBLIN

UMMYAbC NPU KaxKa0om nsmeHeHum sbixoga STATE.
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15. l'eHepaTopbl UMNY/IbCOB

15.17. SEQUENCE_8

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
in0...in7 BOOL | KoHTpoanpyemblii curHan.
Start BOOL | Bxog ynpasneHus 610Kom.
Bxopabl rst BOOL | Bxog cbpoca 6a10Ka.
wait0...wait7 TIME Bpemsa oxknagaHua curHana.
delayO...delay7 TIME 3afeprKKa.
Qo...Q7 BOOL Bbixog, cekBeHcopa.
Qax BOOL ®nar «ogMH U3 BbIXOA0B aKTUBEH».
BbixoApl run BOOL | ®nar «610K B paboTte».
step INT Homep obpabaTtbiBaemoro KaHana.
status BYTE Kog, owmnbKu/coobuieHus.
NapameTpbl stop_on_error BOOL | Pexkum 06paboTku ownboK.
Ucnonbzyemble mogyim | T PLC MS

fBSEQUENCE_8
SEQUENCE_8 "—|

—ind Qo
—in1 Qi
—in2 Q2
—in3 Q3
—in4 Q4
—in5 Q5
—inb Q6 —
—in7 Q7
—START QX
—RST n —
—wait0 step—
—delayd status—
—fwait1

—{delay1

—fwait2

—(delay2

—fwait3

—(delay3

—fwaitd

—(delay4

—fwaits

—delays

—fwaitb

—jdelayt

—fwait7

—delay?

Puc. 15.31. BHewHwnin Bua @b SEQUENCE_8 Ha a3bike CFC

dyHKUMOoHanbHbIN 610k SEQUENCE_8 npeactaBnseT coboit BOCbMUBUTHbIN CEKBEHCOP.

MpuHuMn paboTbl NnosHocTbio cooTBeTcTByeT SEQUENCE 4.
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15. l'eHepaTopbl UMNY/IbCOB

15.18. TMAX

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL Bxog Taimepa.
Bxoabl
PT TIME MaKkcumanbHoe Bpema paboThbl.
Buixombl Q BOOL | Bbixog Tanmepa.
A z BOOL | ®nar «3aBeplueHue paboTbi».
Ucnonblyembie mogynu T PLC MS

®YHKUMOHANbHbIN

6nok TMAX npeacTasaset

Puc. 15.32. BHewHwnit Bug ®b TMAX Ha asbike CFC

cobolt Talimep C OrpaHWYeHMEM Ha

MaKcMmanbHoe Bpems BKatoveHusa. Moka Bxog IN nmeet sHaueHne TRUE, Talimep Haxoautca B pabote n

Bbixo4 Q umeet 3HavyeHne TRUE. Mo ucreyeHum spemeru PT Bbixog Q npuHumaet 3HayeHume FALSE, a Ha

BbixoAe Z reHepupyeTca eguHuuHbIM umnynsc. Ecam exog IN npuHumaet sHayeHue FALSE 0o ucredeHus

BpemeHu PT, To Talimep nNpeKpalLaeT paboTy 1 06HYASET BbIXOAbI.

|7

|7

7

U1

Puc. 15.33. TpaccupoBKa pabotbl @6 TMAX
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15. l'eHepaTopbl UMNY/IbCOB

15.19. TMIN
Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL Bxog Taimepa.
Bxoabl
PT TIME MuHMManbHoe Bpemsa paboTbl.
Bbixoabl Q BOOL Bbixopg Tanimepa.
fbTmin

Puc. 15.34. BHewHwni Bug @6 TMIN Ha s3bike CFC

dyHKUMOHanbHbIM 610K TMIN npegcrasnaeTt coboit Tamep ¢ orpaHUYEeHMEM Ha MUHMMAIbHOE
Bpems BKAtoYeHus. Moka Bxoz IN nmeet sHaueHue TRUE, Taiimep Haxogutcs B paboTe u Bbixog Q nmeet
3HayeHne TRUE. Ecaum Bxog IN npnHumaet 3HayeHme FALSE o nctedeHma spemeHn PT, To No nctevyeHumn
BpemeHun PT Bbixog Q npuHMmaeT 3HadeHue FALSE. Ecam Bxoa IN npuHumaet 3HavyeHue FALSE nocne
ncredyeHua spemenu PT, To Bbixoa Q cpasy npuHUmaeT 3HayeHune FALSE.

PT PT PT ‘

Puc. 15.35. TpaccupoBKa pabotbl @6 TMIN

353




15. l'eHepaTopbl UMNY/IbCOB

15.20. TOF_1

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL Bxog Taimepa.
Bxoabl PT TIME Bpems paboTbl.
RST BOOL | Cbpoc Taiimepa.
Bbixoabl Q BOOL Bbixopa Tanmepa.
Ucnonblyembie mogynu T PLC MS
fbTOF
TOF_1
—IN
—PT
—RST

Puc. 15.36. BHewHwuit Bug @6 TOF_1 Ha s3bike CFC

dyHKUMOHanbHbIM 610K TOF1 npeacraBnseT cobolt TaMmep C 3a4epKKOM OTKAoUYeHuA. Baok

3anyckaeTcs B paboty no nepegHemy ¢poHTy Ha BxoZze IN, nocse yero Bbixod Q NPUHUMAET 3HaYEHUE

TRUE. Mo ucreyeHnn BpemeHun PT Bbixog Q npuHumaeT 3HayeHue FALSE. Mo nepegHemy GpoOHTY Ha

Bxoae RST 610K npekpaLwaeT paboTy 1 06HyAAET BbIXoa,

Kak MOXHO 3ameTuTb, B oTanuyme oT Tahimepa TOF mn3s 6ubnamnotekm Standard, paHHbii PB

3anyckaeTtcsa no PPoHTy (a He Mo YPOBHIO) M UMEET AOMNONHUTENbHbBIN BXOA Aaa cbpoca.

|F'T | PT

[

[ L

PT

Puc. 15.37. TpaccupoBKa paboTbl @6 TOF_1
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15. l'eHepaTopbl UMNY/IbCOB

15.21. TONOF
Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL Bxog Taimepa.
Bxoabl T_ON TIME 3apepKa BKAOYEHUA.
T_OFF TIME 3apepKa OTKAOYEHUA.
Bbixoabl Q BOOL Bbixopa Tanmepa.
fbTONOF =
TONOF
—IN 0]
—T_ON
—T_OFF

Puc. 15.38. BHewHuit Bug, ®6 TONOF Ha si3bike CFC

dyHKUMOHanbHbIM 6710k TONOF npeactaBnset cobon Talmep ¢ HacTpaMBaeMbIMM 3a4ePHKKaMm
BK/tOYEHUA U oTKAtoveHuA. Ecam Bxog IN npuHmMmaet 3HaveHme TRUE, To 610K HaunHaeT paboty. CnycTs
Bpema T_ON Bbixoa Q npuHumaeT 3HayeHne TRUE. Ecam Bxoa IN npuHumaet 3HayeHume FALSE, To cnycTA

spema T_OFF sbixoa Q npuHumaet 3HayeHme FALSE.

aj Trace X

1.0

== FLC_FRG fbTonof.IN
= PLC_PRGfbTonof.Q

30s

im

Puc. 15.39. TpaccuposKa pabotbl P65 TONOF (T_ON=T#5s, T OFF=T#10s)
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15. l'eHepaTopbl UMNY/IbCOB

15.22.TP_1
Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL Bxog Taimepa.
Bxoabl PT TIME Bpema nmnynbca.
RST BOOL | Cbpoc Taiimepa.
Bbixoabl Q BOOL Bbixopa Tanmepa.
Ucnonblyembie mogynu T PLC MS
fbTP1 -
TP_1
—IN 8
—PT
—RST

Puc. 15.40. BHewHwni Bug ®6 TP_1 Ha s3bike CFC

dyHKUMOHanbHbIM 610K TP_1 npeactasnser coboi Taiimep. Bnok 3anyckaetca B paboTty no
nepeaHemy ¢poHTy Ha Bxoge IN, nocne yero Bbixog Q npuHumaet 3HadyeHne TRUE. Kaxabii umnynsc
no nepegHemy GpoHTy Ha Bxoae IN obHynseT cyueTunk Tanmepa. Mo mcteyeHun spemeHun PT Bbixoa Q
npuHMmaeT 3HayeHue FALSE. Mo nepegHemy ¢poHTy Ha Bxoge RST 610K npeKkpawaer paboty u
06HynAEeT BbIXOA,

Kak MOXHO 3ameTuTb, B OT/AnuMe oT Tahimepa TP u3 6ubanotekm Standard, pgaHHbIn DB
nepesanyckaeTca nocae KaxKaoro umnynbca Ha Bxoge IN (B cBoio ouvepeab TP geTeKkTMpyeT nepsbiid
MMNyNbC U oTpabaTbiBaeT B He3aBMCMMOCTU OT cocToAHMA IN, nocne yero mMoxeT AeTeKTUpoBaTb
cnenyowmii UMNybCE).

M

o | L L

Puc. 15.41. TpaccupoBKa paboTbl @6 TP_1
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15. 'eHepaTopbl UMNY/IbCOB

15.23.TP_1D

Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL Bxog Taimepa.
PT1 TIME Bpema nmnynbca.
Bxoabl
PTD1 TIME Bpemsa 3apepKu.
RST BOOL | Cbpoc Taiimepa.
BbixOb! Q BOOL | Bbixog Tanmepa.
W BOOL ®nar «3apeprKKar.
Ucnonblyembie mogynu T PLC MS
fbTP1D
TP_1D '—
—(IM Q—
—PT1 Wr—
—PTD
—RST

Puc. 15.42. BHewHwui Bug 6 TP_1D Ha a3bike CFC

dyHKUMOHanbHbIM 610K TP_1D npeactaBnset coboi Tamep ¢ 3aaepKKon. baok 3anyckaerca B

paboty no nepegHemy ¢dpoHTy Ha Bxoge IN, nocne yero Bbixog Q npuHUmaet 3HadyeHne TRUE. Kaxabiii

nmMmnynbe no nepegHemy GpoHTy Ha Bxoae IN obHynseT cyueTumk Talimepa. Mo ncreyeHnn spemenmn PT1

BbiIxog Q npuHuMmaeT 3HayeHune FALSE. Mocne storo Bbixogq W npuHumaeT 3HayeHne TRUE u Taimep

OenaeT 3afeprKKky Ha Bpems PTD1, Bo Bpems KOTOpoW He AeTeKkTupyeT mmnynabcbl Ha Bxoge IN. Mo

nepesHemy GpoHTy Ha Bxoge RST 610K npeKpalaeT paboTy n 06HYAAET BbIXOA,

10

Kordwmrypauus

[oBapuTs nepemMerHyio
mm PLC_PRG.FBTPID.IN
mm PLC_PRG.FHTPID.Q

05

B PLC_PRG.fbTPID.W

05

05

im

2m

Puc. 15.43. TpaccupoBKa pabotbl @6 TP_1D
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15. l'eHepaTopbl UMNY/IbCOB

15.22. TP_X
Tun moayna: ®b NepemeHHasn Tvn OnucaHue
IN BOOL B " .
Bxoap! (0]0] XoA4, Tanmepa
PT TIME Bpema nmnynbca.
Q BOOL | Bbixog Tamepa.
Bbixoabl "
ET TIME TeKkywee Bpema Tanmepa.
Ucnonblyembie mogynu T PLC MS
fbTPX
TP_X
—IN
—PT

Puc. 15.44. BHewHwuin Bug @b TP_X Ha A3bike CFC

dyHKUMOHanbHbIM 610K TP_X npeacrasnset coboit Talimep. Bnok 3anyckaetca B paboTty no

nepeaHemy ¢poHTy Ha Bxoge IN, nocne yero Bbixog Q npuHumaet 3HadyeHne TRUE. Kaxabii umnynsc

no nepegHemy GpoHTy Ha Bxoae IN obHynaeT cyueTunk TaMmepa. Mo ucreyeHnn spemerHn PT Bbixoa Q
npuHMmaeT 3HayeHue FALSE. Ha Bbixoge ET oTobpakaetca Tekylee Bpema Taimepa.

Kak MOXHO 3ameTuTb, B OT/AnuMe oT Tahimepa TP u3 6ubnanotekn Standard, gaHHbIn DB

nepesanyckaeTcs Mnoc/ie Kaxgoro umnynbca Ha Bxoge IN (B cBoio oyepeab TP aeTekTMpyeT nepsbiit

mmMmnynoC n OTpaﬁaTblBaeT B He3aBUCMMOCTU OT cocToAHuAa IN, nocne 4vero moxket AETEKTNPOBATb

cneayowmii UMNybCe).

I

o |

L

L

Puc. 15.45. TpaccupoBKa paboTbl @6 TP_X
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16. Jlornyeckne moaynm

16.1. BCDC_TO_INT

16. J/lornueckmne moaynu

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl IN BYTE [Byx3Ha4yHoe yncno B popmaTte BCD.
Bbixoabl BCDC_TO_INT INT [Byx3Ha4yHoe yncno B popmate DEC.

IM

BCDC_TO_INT

BCDC_TO_INT

Puc. 16.1. BHewHwuit Bug ¢yHKumm BCDC_TO_INT Ha sa3bike CFC

®yHKuMa BCDC_TO_INT KoHBepTMpYyeT ABYX3HAYHOE YMCAO M3 ABOUYHO-AECATUYHOro popmaTa

B AecATUYHbINA. CM. TakkKe obpaTHyto yHKumio INT_TO BCDC.

o)

2#0011_0001

——IN

BCDC_TO_INT —

BCDC_TO_INT

-

|‘.I_“‘
iBCDC_TO_INT e

Puc. 16.2. Npumep paboTbl ¢ dpyHKumelt BCDC_TO_INT Ha asbike CFC

359



https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%BE-%D0%B4%D0%B5%D1%81%D1%8F%D1%82%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4

16. Jlornyeckne moaynm

16.2. BIT_COUNT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabi IN DWORD | Ctpoka 6uT.
Bbixoabl BIT_COUNT INT Yucno 6uT co 3HavyeHnem TRUE.
BIT_COUNT '—
—IN BIT_COUNT

Puc. 16.3. BHewHu Bug, pyHKumm BIN_COUNT Ha Asbike CFC

®yHKuma BIT_COUNT Bo3Bpalwaer ymcno 6ut co 3HavyeHnem TRUE B nepemeHHon IN Tuna

DWORD.
0]
BIT_COUNT '—

2#0011_0001 ———AN BIT_COUNT ———]

1]
iBIT_COUNT N N

Puc. 16.4. Npumep paboTbl ¢ dpyHKumMel BIT_COUNT Ha s3bike CFC
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16. Jlornyeckne moaynm

16.3. BIT_LOAD_B

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
IN BYTE CTpoka 6uT.
Bxoabl VAL BOOL | 3HauyeHue buTa.
POS INT Homep 6uTta (0...7).
Bbixoabl BIT_LOAD_B BYTE CTpoKa 61T C 3anNMCaHHbIM BUTOM.

BIT_LOAD_B
—IN BIT_LOAD B
—VAL
—POS

Puc. 16.5. BHewHuit Bua ¢yHKLmm BIT_LOAD_B Ha A3bike CFC

®yHKuMA BIT_LOAD_B yctaHaBnmBaeT 6uT Homep POS nepemeHHoi IN Tuna BYTE B 3HaueHue

VAL.

BIT_LOAD_B

2&#0011_0001 |7 IM BIT_LOAD_B

TRUE VAL
POS

L1

(1]
byBIT_LOAD_B [T

Puc. 16.6. NMpumep paboTtsi ¢ dpyHKLMel BIT_LOAD_B Ha asbike CFC
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16. Jlornyeckne moaynm

16.4. BIT_LOAD_B2

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

BYTE CTpoka 6uT.

I
D BOOL | 3HauyeHue buTa.
Bxoabl
P INT Homep HavyanbHoro 6uta ansa sanucwu (0...7).
N INT Yuncno 3anmcbiBaembix 6UT.
Bbixoabl BIT_LOAD_B2 BYTE CTpoKa 61T ¢ 3aNMCcaHHbIMKU BUTaMMW.

(0]
BIT_LOAD B2 —
— BIT_LOAD B2 |-

Puc. 16.7. BHewHwuit Bug ¢yHKumm BIT_LOAD_B2 Ha asbike CFC

®yHKuma BIT_LOAD_B2 yctaHaBnauBaeT N 6uT nepemeHHol | Tuna BYTE, HaunHaa c P-ro, B
3Ha4yeHue D.

(D]
BIT _LOAD B2 '—

—
200110001 ——ii BIT_LOAD B2 ——| byBIT_LOAD_B2 [ I
TRUE 1)
1 P
3 N

Puc. 16.8. Mpumep paboTsi c dpyHKLMel BIT_LOAD_B2 Ha asbike CFC
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16. Jlornueckme moaynm

16.5. BIT_LOAD_DW

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
IN DWORD | CtpokKa 6ur.
Bxopabi VAL BOOL | 3HayeHwue buTa.
POS INT Homep 6uta (0...31).
Bbixoabl BIT_LOAD_DW | DWORD | CtpoKa 61T c 3anMcaHHbIM BUTOM.
BIT_LOAD_DW —
—IN BIT_LOAD DW
—WAL
—POS
Puc. 16.9. BHewHui Bua ¢yHKLMM BIT_LOAD_DW Ha s3bike CFC

®yHKuua BIT_LOAD_DW

3HayeHune VAL.

ycTaHaBnvBaeT 6ut Homep POS nepemeHHoi IN Tvna DWORD B

2#0000_0000_0000_0000_0D00_0000_0000_0000 1

TRUE !

*'_I

VAL

L2

POS

(0]
BIT_LOAD_DW :
BIT_LOAD_DW —— dwBIT_LOAD_DW ! J||

Puc. 16.10. Mpumep paboTsi c dpyHKLmelt BIT_LOAD_DW Ha asbike CFC
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16. Jlornyeckne moaynm

16.6. BIT_LOAD_DW2

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
I DWORD | CtpokKa 6ur.
D BOOL | 3HayeHwue buTa.
Bxoabl
P INT Homep HauyanbHoro 6uta ans sanucu (0...31).
N INT Yncno 3anucbiBaembix 6uT.
Bbixoabl BIT_LOAD_DW?2 | DWORD | CTpoka 61T ¢ 3anncaHHbIMK BUTamum.
(0]
BIT_LOAD_DW2 '—
— BIT_LOAD DW2 —
—D
—P
— M

Puc. 16.11. BHewHwui Bug ¢oyHKumm BIT_LOAD_DW2 Ha asbike CFC

®yHKumMAa BIT_LOAD_B2 ycraHaBnueaeT N 6ut nepemeHHon | Tuna DWORD, HaunHas ¢ P-ro, B

3Ha4veHune D.
(0]

BIT_LOAD_DW2 '— :
24#0000_0000_0000_0000_0000_0000_0000_0000 B BIT_LOAD_DW2 dwBIT_LOAD_DW2 Jll
TRUE ! D
1 P

—— N
N

Puc. 16.12. Mpumep pabotbi c dpyHKumel BIT_LOAD_DW2 Ha sa3bike CFC
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16. Jlornyeckne moaynm

16.7. BIT_LOAD_W

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
IN WORD | Ctpoka 6uT.
Bxoabl VAL BOOL | 3HauyeHue buTa.
POS INT Homep 6uta (0...15).
Bbixoabl BIT_LOAD_W | WORD | CtpoKa buT c 3anMcaHHbim butom.
BIT_LOAD.W -
—{IM BIT_LOAD W
—WAL
—PO5

Puc. 16.13. BHewHwuin Bua, dyHkummn BIT_LOAD_W Ha A3bike CFC

®yHKuMA BIT_LOAD_W ycraHaBnausaeT 6uT Homep POS nepemeHHoi IN Tvna WORD B 3HauyeHue

VAL.

o

BIT_LOAD_W
BIT_LOAD_W 4' wBIT_LOAD_W

1

L[]

2#0000_0000_0000_0000 ———IN
TRUE ' VAL
2 POS

Puc. 16.14. Mpumep paboTbi c dpyHKumel BIT_LOAD_W Ha a3bike CFC
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16. Jlornyeckne moaynm

16.8. BIT_LOAD_W2

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

WORD | Ctpoka 6uT.

I
D BOOL | 3HaueHue buTa.
Bxoabl
P INT Homep HauyanbHoro 6uta ans sanucu (0...15).
N INT Yuncno 3anumcbiBaembix 6UT.
Bbixoabl BIT_LOAD_W2 | WORD | CtpoKa 6uT c 3anncaHHbIMM BUutamu.

(0]
BIT_LOAD W2 —
— BIT_LOAD W2

Puc. 16.15. BHewHwui Bua ¢dyHKumm BIT_LOAD_W2 Ha asbike CFC

®yHKuMAa BIT_LOAD_W2 yctaHasnauBaeT N 6uT nepemeHHoi | Tuna WORD, HauymHasa ¢ P-ro, B
3HaveHue D.

[?,

BIT_LOAD W2 — R
2#0000_0000_0000_0000 —or BIT_LOAD_ W2 ——  wBIT_LOAD_W2 l—J|
TRUE } D
1 p
3 N

Puc. 16.16. Mpumep pabotbi c dpyHKumel BIT_LOAD_W2 Ha s3bike CFC
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16. Jlornyeckne moaynm

16.9. BIT_OF_DWORD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxogb! in DWORD | CtpokKa 6ur.

N INT Homep 6uta (0...31).
Bbixoabl BIT_OF_DWORD | BOOL | 3HauyeHue buTa.

Puc.

r‘l

BIT_OF_DWORD

BIT_OF_DWORD

16.17. BHewHwnin Bua dyHkummn BIT_OF_DWORD Ha s3bike CFC

®yHKuMAa BIT_OF_DWORD Bo3BpaLLaeT 3HayeHne 61uTa Homep N nepemeHHoM in.

2#0000_1111_0000_1100_0011_1001_1111_0000

Iiin

N
I

L4

BIT_OF_DWORD
BIT_OF_DWO

1
F:D:]- = xBIT_OF_DWORD CFEE

Puc. 16.18. Mpumep pabotbi c dpyHKumel BIT_OF_DWORD Ha sa3bike CFC
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16. Jlornyeckne moaynm

16.10. BIT_TOGGLE_B

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxogb! in BYTE CTpoka 6uT.
POS INT Homep 6uTta (0...7).
Bbixoabl BIT_TOGGLE_B BYTE CTpoKa 61T C UHBEPTUMPOBAHHbIM BUTOM.

—
|

in
POS

BIT_TOGGLE_B

BIT_TOGGLE_B

Puc. 16.19. BHewHwni Bug, dyHkummn BIT_TOGGLE_B Ha a3bike CFC

®yHKuMA BIT_TOGGLE_B nHBepTupyeT 6uT N nepemeHHo in.

(o]

BIT_TOGGLE_B

r.l_‘
BIT_TOGGLE_B ———{ byBIT_TOGGLE_B1 A ESRRREE

[

(2]

[ 2#1111.0000 F———in
3 POS

[ 2#1111.0000 F———in
5 | POS

BIT_TOGGLE_B

7]
BIT_TOGGLE_B —— byBIT_TOGGLE_B2 A ESRE

ll

Puc. 16.20. Mpumep pabotbi c dpyHKumel BIT_TOGGLE_B Ha sa3bike CFC
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16. Jlornueckme moaynm

16.11. BIT_TOGGLE_DW

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxogb! in DWORD | Ctpoka 6uT.
POS INT Homep 6uta (0...31).
Bbixoabl BIT_TOGGLE_DW | DWORD | CTpoKka 61T ¢ MUHBEPTUPOBAHHbIM BUTOM.

—
|

BIT_TOGGLE_DW

in BIT_TOGGLE_DW
POS

Puc. 16.21. BHewHwuin Bua, dyHkumu BIT_TOGGLE_DW Ha sa3bike CFC

®dyHKuMA BIT_TOGGLE_DW wnHBepTupyet 61t N nepemeHHom in.

(0]
BIT TOGGLE DW '

1]
[ 2#0000_0000_0000_0000_0000_0000_1111_0000 ——in BIT_TOGGLE_DW ———  dwBIT_TOGGLE_DW1 LJ‘
N POS
r?‘
BIT_TOGGLE_DW '— =y
[ 2#0000_0000_0000_0000_0000_0000_1171_0000 ——iin BIT_TOGGLE DW —— dwBIT_TOGGLE_DW2 L—J‘
5 | POS

Puc. 16.22. Mpumep pabotbi c dpyHKumel BIT_TOGGLE_DW Ha asbike CFC
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16. Jlornyeckne moaynm

16.12. BIT_TOGGLE_W

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxogb! in WORD | CtpoKa 6ur.
POS INT Homep 6uTta (0...15).
Bbixoabl BIT_TOGGLE_W | WORD | CtpoKa 6UT C MUHBEPTUPOBAHHbIM BUTOM.

BIT_TOGGLE W
in BIT_TOGGLE_W
POS

Puc. 16.23. BHewHwnin Bug, ¢yHkummn BIT_TOGGLE_W Ha sa3bike CFC

®dyHKuMA BIT_TOGGLE_W uHBepTupyeT 6MT N nepemeHHoOM in.

0

BIT_TOGGLEW —| :
2%0000_0000_1111_0000 F———in BIT_TOGGLE_ W ———  wBIT_TOGGLE_W1 Q:

3| POS

BIT_TOGGLEW  — -
240000_0000_1111_0000 __ }———1in BIT_TOGGLE_W | wBIT_TOGGLE_W2 E:

5 | POS

Puc. 16.24. Mpumep pabotbl c dpyHKumen BIT_TOGGLE_W Ha s3bike CFC
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16. Jlornyeckne moaynm

16.13. BYTE_OF_BIT

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl BO...B7 BOOL | OtaenbHble 6uThbl (BO — mnaaLmii).
Bbixoabl BYTE_OF_BIT BYTE banT, cobpaHHbIl U3 OTAENbHbIX OUT.
[T‘
BYTE_OF_BIT —
—BO BYTE_OF_BIT
—{B1
—B2
—B3
—|B4
—B5
—{B6
—B7

Puc. 16.25. BHewHwni Bug ¢dyHKumm BYTE_OF_BIT Ha s3bike CFC

®yHKuMa BYTE_OF_BIT cobupaeTt 8 BOOL nepemeHHbIX B nepemeHHyto Tuna BYTE.

TRUE

(0]

TRUE

TRUE

TRUE

FALSE

FALSE

FALSE

FALSE

Puc.

BYTE_OF_BIT =
- 1
BYTE_OF_BIT ——— byBYTE_OF_BIT i EEENIIN

BO
B1
B2
B3
B4
BS
BE
BY

L

16.26. Mpumep paboTbl ¢ pyHKumen BYTE_OF_BIT Ha a3bike CFC
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16. Jlornyeckne moaynm

16.14. BYTE_OF_DWORD

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue

in DWORD | UcxogHaa nepemeHHas.
Bxoabl "

N BYTE | Homep cuuTbiBaemoro 6aitta (0...3).
Bbixoabl BYTE_OF_DWORD BYTE BblgeneHHbI 6ainT.

l-|I

BYTE_OF_DWORD
—in BYTE_OF_DWORD

Puc. 16.27. BHewHwnin Bua, ¢dyHkumn BYTE_OF_DWORD Ha fa3bike CFC

®yHKuMa BYTE_OF_DWORD Bbigennet 13 nepemeHHon in Tuna DWORD 6aiit ¢ Homep N. Cm.
Takxe obpaTtHyto dyHKumio DWORD OF BYTE.

ﬁl

I
BYTE_OF_DWORD fT:l
16#AABBCCDD I—in BYTE_OF_DWORD —| byBYTE_OF_DWORD '—

1 ' N

Puc. 16.28. Mpumep paboTsi c dpyHKLMelt BYTE_OF_DWORD Ha s3bike CFC
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16. Jlornyeckne moaynm

16.15. BYTE_TO_BITS

Tun moayna: ®b NepemeHHasn Tun OnucaHue
Bxoabl in BYTE McxoaHaa nepemeHHas.
Bbixogbl BO...B7 BOOL | BbigeneHHble 6uTbl (BO — mnaaLwmi).

fbByteToBits

BYTE_TO_BITS —

BO—
Bl
B2—
B3
B4—
Bs—
BE—
B7—

Puc. 16.29. BHewHwnin Bug @6 BYTE_TO_BITS Ha s3bike CFC

&b BYTE_TO_BITS nsBnekaeT otgenbHble 6UTbl U3 NnepemeHHol in Tuna BYTE.

fbByteTobBits

2#1111_0000

}—Ein

BYTE_TO_BITS

Puc. 16.30. Mpumep pabotbl c @b BYTE_TO_BITS Ha s3bike CFC
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16. Jlornyeckne moaynm

16.16. BYTE_TO_GRAY

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxoabl in BYTE Yucno B 4BOMYHOM Koge.
Bbixoabl BYTE_TO_GRAY BYTE Yucno B kKoge lpes.

r‘l

BYTE_TO_GRAY

BYTE_TO_GRAY

Puc. 16.31. BHewHwuin Bug, dyHkummn BYTE_TO_GRAY Ha asbike CFC

®yHKuma BYTE_TO_GRAY npeobpasyeT 4ncno B 4BOMYHOM Koge in B uMcio B koge pes. Cm.

Take obpaTHyto dyHKumio GRAY TO BYTE.

2#0001_0110 |

(o)
BYTE_TO_GRAY '— o
i 1
in BYTE_TO_GRAY ——— byBYTE_TO_GRAY | 2F000TTT |

Puc. 16.32. Mpumep pabotbl c dpyHKumen BYTE_TO_GRAY Ha asbike CFC
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4_%D0%93%D1%80%D0%B5%D1%8F

16. Jlornyeckne moaynm

16.17. CHK_REAL

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
Bxopabi X REAL MpoBepAemMOoe YMCNO C NIABAIOLLLEN TOYKOMN.
Bbixoabl CHK_REAL BYTE Kopg, coctoAaHma yucna.
CHK_REAL
—X CHK_REAL

Puc. 16.33. BHewHwnin Bug, ¢yHkumm CHK_REAL Ha a3bike CFC

®yHKuma CHK_REAL npoBepsieT coCTOfHWE Ynicna C NaaBatoleit Touko X M BO3BpalLaeT Koa
COCTOAHMA cornacHo ctaHaapTy IEEE 754-2008:

e 16#00 —yuMcno c NnaBaloLLEen TOYKON;
o 16#20— +;

o 16#40— —<;

e 16#80— NaN.

CHK_REAL ]
— 1
1122 X CHK_REAL byCHK_REALT (1 re#oo)
B R
DW TO_REAL —| CHK_REAL
1GAFFFFFFFF  ——IX DW_TO_REAL X CHK_REAL byCHK_REALZ 16750

Puc. 16.34. Mpumep pabotsi c dpyHKUmelt CHK_REAL Ha asbike CFC
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https://ru.wikipedia.org/wiki/IEEE_754-2008
https://ru.wikipedia.org/wiki/NaN

16. Jlornyeckne moaynm

16.18. CHECK_PARITY

Tun moayna: GyHKLMA NepemeHHasn Tun OnucaHue
in DWORD | lNpoBepaemas nepemeHHas.
Bxoabl
p BOOL | butyetHOCTM.
Bbixoapbl CHECK_PARITY BOOL Pe3ynbTat nposepKu.

—
1

CHECK_PARITY
CHECK_PARITY

Puc. 16.35. BHewHwnin Bua, ¢yHkumm CHECK_PARITY Ha asbike CFC

®yHKuma CHECK_PARITY nposepseT nepemeHHyto in Tuina DWORD c 6utom 4yeTHOCTM p Ha

yeTHocTb M Bo3BpauwaeT TRUE B cnydyae, ectb obuwee yucno 6utos co 3HavyeHnem TRUE (BKAtouan

3HaYeHue 6uTa YETHOCTM) ABAAETCA YETHbIM Yncaom. CMm. TaKkKe pyHKuMio PARITY.

(0]

16#1110_0000 |———in
TRUE p

CHECK_PARITY '—
CHECK_PARITY

16#1111_0000 |———in
FALSE p

(2]
CHECK_PARITY —i
CHECK_PARITY

1 i@
el xCHECK_PARITY Cl

3
p— xCHECK_PARITY2 C{

Puc. 16.36. Mpumep pabotbl c dpyHKumen CHECK_PARITY Ha asbike CFC
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16. Jlornyeckne moaynm

16.19. CRC_CHECK

®yHKuma CRG_CHECK 6bina yaaneHa M3 6MbanoTekun, Tak Kak ee GyHKLMOHAN peasn3oBaH B
¢yHKUMM CRC GEN. O6blvHO ®b CRG_GEN umcnonb3ayetca s reHepaummn KOHTPOJbHOW CyMMbl AAA
BbIOpAHHOro nakeTa AaHHbIX. EcAM nocne 3Toro creHepuMpoBaTb KOHTPOJIbBHYKD CyMMy A8 MakeTa
OAHHbBIX C MPUIOKEHHON KOPPEKTHOW KOHTPOJIbHOM CYMMOM, TO B pe3ynbTaTe noayyumtca 0 — Takum
06pa3om MOXKHO NPOBEPUTL KOPPEKTHOCTb KOHTPOJIbHOM CYMMbI MaKeTa.

16.20. CRC_GEN

Tun moaynsa: GyHKLMA NepemeHHan Tun OnucaHue
POINTER TO MaKeT AaHHbIX, 41A KOToporo byaeT
PT ARRAY [0..32000] | creHepupoBaHa KOHTPO/IbHAA CYMMa.
OF BYTE
SIZE INT Pa3smep naKkeTa faHHbIX (B banTax).
Bxogb! PL INT CreneHb NOPOXKAAOLLErO MOAMHOMA.
PN DWORD MopoXKaaroLLMit NOJUHOM.
INIT DWORD CrapToBble gaHHble.
REV_IN BOOL HanpasneHune Bbl4MCAEHUIA.
REV_OUT BOOL NHBepcua nopaaka 6UTOB.
XOR_OUT DWORD 3HayeHune gna XOR.
BbIXOb! CRG_GEN DWORD CreHepupoBaHHaA KOHTPOJ/IbHaA
cymma.
Ucnonbsyemble moaynn | REVERSE, REFLECT

0]
CRC_GEN —

—PT CRC_GEN
—SIZE

—PL

—PN

—{INIT

—REV_IN

—REV_OUT

—XOR_0OUT

Puc. 16.37. BHewHwnin Bua ¢yHKUMmM CRC_GEN Ha Aa3bike CFC

®yHKuma CRC_GEN reHepupyeT KOHTPO/bHYO cymmy (no anroputmy CRC) ana nakeTta AaHHbIX
pasmepom SIZE 6aiiT, pacnosioxKeHHbIx no ykasatento PT. B 60/1bLUMHCTBE CNyYyaeB NpU Bbi30Be GYHKLUUK
ncnonbsytotca onepatopbl ADR() u SIZEOF() — nepsbili BO3BpalllaeT yKasaTe/lb Ha 3aAaHHYH
nepemeHHyto (maccue 6aliT), a BTOpoi — ee pasmep B baliTax.
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https://ru.wikipedia.org/wiki/%D0%A6%D0%