26.51.43.120
Koa OKNAO 2

9032 89 000 9
Koa TH B34 TC

il Fx

GpoBOs,
Q A,
S %

LJ
%Tmpmua‘ﬂe

NMPUBEOP ABAPUUHON CUTHAINU3ALUN N BIIOKUPOBKU
MAC-05

PYKOBOOCTBO MNOJIb3OBATENA
LIKIr.421411.005 U3

I
3AO0 "HIMM "UeHTpaBTOMaTmka"

r. BopoHex
2025



u‘® MAC-05 LIKINr.421411.005 N3
COOEPXAHUE
=] = =5 5
1 HASHAUYEHUE U YCNOBUA MIPUMEHEHMS ....uuiiit et ee et e e e e e e e e e s e e e st e e e st e e eaae e e saaeesernans 7
A I () @ )= 170 N =7 =@ 1 1 =3 9
2.1 TOOKMOYEHME MPUBOPA K KOMITBIOTEPY ..cvutiiitiiietiieeetieeeeteeeeteeseaeesaasesanseesaneesanessnnnns 9
2.2 3ANYCK MPOTPAMMbBI PRGOS HMIEXE ..ccoie i 13
3 OMUCAHVE OMEPALINM MPOTPAMMMUPOBAHUIA ....cvuiiet et e et e et e et e et e e eee e e e aaeeenaans 14
3.1  DYHKUMM CUTHATINSALIN U BIIOKUPOBKM ... ees ceeete e et e e e e e e e e e eee et e eeeaeenn 14
3.2 BBOO AUCKPETHbBIX M AHATIOTOBBIX CUTHATIOB ...cvvuieieiecee et e e e e e ee e eeeeeeae e eaeenae 14
3.3 BbIBOO ONCKPETHDBIX CUTHATIOB ...cvueeiteieee e eeeee e e e et e e e et e e et e e e e e s eaeenaee e anneeen 14
3.4 OMUCAHME FMABHOM GOPMbI MIPOTPAMMATOPA. ... et ceeeities ettt eeeee e e e e e e reaeeeeeans 15
3.4.1 HA3HAUYEHME KHOTIOK MEHHKD . ... .veeee it e et eee e e e e e et e et e e e e e e e e eaeeanees 15
3.4.2 HACTPOMKA COM IMOPTA. ...ttt ettt et e ettt e e e e et e e e raneeeeeaeeeee . 1O
I G T ¥\ Y | = o N Y =T ) 1 2 TR I 4
3.4.4 3ATPY3KA BA3bI JAHHBIX UB TIPUBOPA. . ...ttt eeeee et et e e e e e e e e e e e e e e eanaas 17
3.45 BAMEHA ALIPECA YCTPOMCTBA. ... ettt ettt ettt et e et e e e e e e eaeeeraaeeeenaaeees 18
3.4.6 OMUCAHVE KOOA KOHOUTMYPALIMM TIPUBOPA. ... vt eeeeeee e e eeeee e e e eeaane s 18
3.4.7 PABOTA C QANNAMU KOHDOUTYPALIMM. ...t e e e e e e eeas 20
3.4.8 TABNNUA «BXOOHBIE CUTHATIBID .vveietiitee i et e e e e et e e e enane e e 0 23
3.4.9 TABNNUA «QUCKPETHBIE BBIXOMDBIM ...uuutiinree e eetieeeeeieeeeeiieeeeeaeeeeeaneeeeeaneeenans 24
3.4.10 CnuncoK PASMEPHOCTEW AHANIOMOBbIX TEXHOTOMMYECKMX MAPAMETPOB. . ........ 25
3.4.11 BAOAHUE BPEMEHU U IATDB. .ottt et e e e e e e e e e e et e e e e e e e eaeanns 26
3.5 KOH®UTYPUPOBAHUE MOOYNEN CBA3M C OBBEKTOM....ccuuiiieeieieiieeeseeiee e aneeeineeaneenns .26
3.5.1 KOH®UIYPUPOBAHUE MOAOYNEN BBOOA AHANIOTOBbIX CUMHATOB........cevveevnnenn. 27
3.5.2 KOHoUIYPUPOBAHWVE MOOYNA BBOOA NMHEBMATUYECKMX CUIrHANOB MBIMC-3... 27
3.5.3 KOH®UIYPUPOBAHME MOAYNA BBOOA AHATOMOBbIX CUTHANOB
NCKPOBES3OMACHOTO MBA-3... ..o e 28
3.5.4 KOH®UIYPUPOBAHUE MOAOYNA BBOOA CUTHAIOB TEPMOMNPEOBPA30OBATENEN
NCKPOBESOMACHOTO MBI CT =3, ettt e e e e e e et e e e e e eeens 29
3.5.5 KOH®UIYPUPOBAHUE MOAYNA BBOOA AHATOMOBbIX CUTHANOB
OBLUEMPOMBILLIEHHOTO IMBAO-3......e e e e e e e e et aaas 31
3.5.6 KANVEBEPOBKA MOOYNEN BBOOA AHATOTOBBIX CUMHAIIOB......uuiveeiieieiiieeeieeeineeene 32
3.5.7 KOHoUIYPUPOBAHWVE MOLOYNEW BbIBOOA OUCKPETHbLIX CUTHANOB MP................. 39
3.5.8 KOH®UIYPUPOBAHWVE MOOYNA TOKOBOIO BbIBOJA MCKPOBE3OMACHOIO
IS 2 T 40
3.5.9 KOH®UIYPUPOBAHUE MOAYNA BBOOA ANCKPETHBIX CUTHAOB
MBI C-9 C KOLOM €A ...ttt et e e e e e e e e e e e e ea e s e eaaa e s eeaa e eeaansaeenaees 54
3.6 T[POrPAMMUPOBAHUE NMTOKATTBHOM CETU. . ceuiiiiiinieietieeeieeee et e e e e e e st eseai e e s saa s eseaanaeens 54
3.7 T[POrPAMMMUPOBAHUE OBPABOTKW OVCKPETHBIX CUTHANOB U ®YHKLINW
CUTHATTUSBALINM U BITOKUPOBKM . ... ettt e et e e e e et e e et e e e et s e e e e e este e e e s et e easaaeesesasesenanseeenas 64
3.7.1 3KPAHHAA ®OPMA «[TPOrPAMMUPOBAHWE OBPABOTKU OUCKPETHbIX
(03l VN1 (0] =3 TR 65
3.7.2 AOPECAUMA BXOOHbIX AHANIOMOBbIX M AUCKPETHBIX CUMHATOB......ucvveeeeveeenneen. 66
3.7.3  CO30AHVIE OMUCATENA BXOIA. .. cetniiiteeeteieiieestessiessiessassssnesasessnasssneesnsesanes 66
3.7.4  TIPABUIIA MPOTPAMMUPOBAHMS. ....uuciietieeieteeeeeteeeeet e e et e e e e e e st e e e eaaa e s snaaeees 68
TR A T I ()1 (0 70T R 69
3.7.6  TIPOrPAMMUPOBAHME TUMA OATUMKA. ....euueiiite it e eeit e e et e e eaae e e s e e e s saaeeeaenans 69

2



®
lh MAC-05 LIKNIr.421411.005 U3

3.7.7  ONUUA CKAPXUBUPOBAHUER .......uuieeeeeeetiieeeeeeeesetieeeeeeesesaaaeseessnaaeesessssannaaeeseennns 69
3.7.8 KOHTEKCTHOE MEHIO AKTUBU3UPOBAHHOTO BXOMA ....ccvvvvnneeeeeeeiriieeeeeeessinneeeeeeens 69
3.7.9  T1POrPAMMUPOBAHUE CUMHATIABALINM . ....cevveneeeeeteeeetieeee et eeete e e e e e e et e e eeraas 71
3.7.10 T1POrPAMMWPOBAHWE 3AOEPXKW BKIKOUEHUSA BBIXOMOB.......uueeevvieeeeieeeeerneeeennn, 72
3.7.11 TTPOrPAMMUPOBAHME BbIXOMOB. ....cuuuiieeeierrtieeeeeeeeutieeeeeesesaneeeeessraeeeseesessnns 73
3.7.12 KOHTEKCTHOE MEHIO BbIOENEHHOW MPYMIbl BITOKOB.......uucvvvieeeeerieeeerieeeerineeeenns 74
3.7.13 KOHTEKCTHOE MEHIO HEBBIAENEHHOIO BITOKA. .....cuuuiieeieiiriieeeeeereieeeeeeeeeeran e 75
3.8 BABEPLUEHVE MPOTPAMMUPOBAHUS . ... .ceeitiiieeeeeeeitieeeeeeeeestieeeeeeesbateeeeeeessaa e eeessnsaneaeees 76
3.9 A3bIK dYHKUMOHANBHbBIX ATOPUTMUYECKUX BNOKOB (PBJT)..ccevveiiiiiieeie e, 76
3.9.1  TUNBIBINOKOB DBJ1.. ..ot 76

3.9.2 O©BJ1 gBonyHOM norvkn Tvnbl 1—4: «Nx», « N-HE», «NMW», «ANTN-HE».......... 77
3.9.3 OBJTTUNASL «TUACTEPEBUICY ... 77
3.9.4  OBJTTUNA G KTAUMEP ...t eee e e, 78
3.95 OBJTTUNA T CTPUTTEPY ccveeeieeeeeeeeee e e 81
3.9.6 ®BJ1T1MNA 8 «kKAHATIOTOBBIN KOMITAPATOPY ...ttt 82
3.9.7 OBJTTUNA G CCUETUMK ... e vt eeaaaaans 83
3.9.8 obJ/TTMNA 11 «OBPABOTUYUMK OYBJIMPOBAHHbLIX OATYUKOB» ................ 84
3.9.9 JIOrMYECKME COCTOAHUA BbIXOAOB ®YHKLUMOHANBHbBIX BITOKOB...........00unneeeeennns 85
3.9.10 OBLWME NPUHLMMLI NPOrPAMMUPOBAHUA ANTTOPUTMOB HA OCHOBE ®BJ1............ 86
3.9.11 MEHIO ®OPMbI MPOrPAMMUPOBAHUA PBJ ..., 87
3.9.12 TIPABUNA MPOrPAMMUPOBAHUA OBJT. ... 90
3.9.13 KOHTEKCTHbIE MEHIO ®OPMbl MPOMPAMMUPOBAHUA OBJ1........coovviiiiiiieieeieee, 93
3.9.14 BAMUCH CXEMbBI DBJT B MIPUBOP......cccteieieiieeeeeteee et e e eeeeie e e eeeeaee e e e e e eenans 97
3.9.15 TTPOrPAMMUPOBAHME PACYETHBIX ®YHKLMOHANBHbBIX BITOKOB..........cvueeeeeevrnennn. 98

3.10 [JOKYMEHTUPOBAHUE TPOEKTA. .. ..cutuuieeeeietiieeeeeeeerttaeeeeeeestiaeeeesssssnaaeeesssssnnaeeesssssanns 107
3.10.1 COSAOAHVE N MEYATD GANNIOB TUMA .RTE. wuuuiiiiiririeeeeeeririeeeeeeeesrineeeesessrnnneeeess 107
3.10.2 BbIBOA HA NMEYATD USOBPAXKEHUM DOPM......uuiiieiiriieeeeeeetieeeeeeeveiieeeeseeensnneeeens 97

3.11 PEXUM PABOTBI ON LINE . ... e 108
4 [1POTOKON OBMEHA NMAC-05 C BEPXH/M YPOBHEM MO UHTEPOENCY RS-485.........cccovveeeen. 113
4.1 KOOl OYHKLM OBMEHA. .....ceuuueeeeeeieieeeeeeeeetee e e e e eeeaaeeeeeseesaaaeees b eeseesessssnsaeeeesnsns 113
4.1.1 Koabl oYHKLMA OBEMEHA MO MPOTOKONY MODBUS.........ccovviieiieeeeeeeeeeeie 113
4.1.2  VCKMOUNTENBHBIE CUTYALIMM. ....cvvieeeeeeiieiieeeeeee et e e e e e et e e e e et e e e e e e e e eaae s 113
4.2  PEXUM NEPEOAYM U KALIPOBASA CUHXPOHUBALINS . .....ceeeeeeii e eeeeeei e e s 114
St RO w7 = = =3 XS 1 T 114
4.2.2 KAOPOBAA CUHXPOHUBALIMA. ....cvvueeeeeeeriiieeeeeeeeitiieeeeeeeatteaeeeeesstneeeeesesaananeeeeas 115
e T 1 (0] 1 =3V (=] =l o 115
S 1 (@) 1 = A1 115
R T 1 (0 ) 1 =31V T =Y 115
4.2.6 TTONE KOHTPOJIBHOM CYMMDBI......civtieeiriieeeitieeeeeeieeeese e e et eeeaaeesesaeeesesaneeennnns 115
4.3 ONMUCAHUIE OYHKLMI . . .ueeeeeitieeee e ettt e e e e e eae e e e e e et e e e e e e eaa e e e e e eeesanaeeeseesbanaeeeeeesaanns 116
4.3.1 OYHKUMA 1: YTEHME TEKYLLErO COCTOAHUA NOMMYECKUX AYEEK............cuu...... 116
4.3.2 OYHKUMA 2: YTEHUE COCTOAHUA ONCKPETHBIX BXOAOB. ... ..ccevvvviieeeeeeeeevannnnnn. 118
4.3.3 OYHKUMA 3: UTEHWVE PEFMCTPOB XPAHEHUSA AHANTOIOBbIX CUITHAMOB............... 119
4.3.4 OYHKUMA 4: YTEHWVE PEFMCTPOB AHAJIOMOBBIX BXOOOB......ccvvueeeiiieeeevineeeennn. 121
4.35 OYHKUMNA 5: SAMNCH OOHOM AUEMKM....uievneieeeeiee e e e e e et e et ssanessansasneees 123



®
lh MAC-05 LIKNIr.421411.005 U3

4.3.6 DYHKUMA 14: 3ANPOC O 3ABEPLWEHUM MPOITPAMMUPOBAHUS. .....cceeeeeeeeeieiiens 124
4.3.7 OYHKUMA 17: SANPOC ANA NONYYEHUA TUMNA AOPECYEMOTO SL......vvvvvviiieee. 115
4.3.8 DYHKUMA 67: YTEHME BNOKA JAHHBIX APXVBA (MONb3OBATENLCKWM 3AMPOC).. 126
4.3.9 DYHKUMA 68: YTEHME BA3bI AAHHBLIX MPOrPAMMUPOBAHKMA N3 EEPROM

TIPUBOPA ...ttt e e et e et e et e e e e et e et e e e e e e et e e e et e e et e st e e e e e e enereeee s 128
4.3.10 DYHKUMS 69: SAMNCH BA3bI JAHHBIX MPOrPAMMUPOBAHKMSA B EEPROM
B1=T1=T0)= TR 130
4.3.11 ®YHKUMS 70: YCTAHOBKA TEKYLLErO BPEMEHW BO BCE MPUBOPLI CETH............. 130
4.3.12 DYHKUMS 16: SAMNCH ABYXBANTHBIX PETUCTPOB. ......vvee v et e steeeseeeesieee e 130
4.3.13 ®DYHKUMS 15: SAMNCb HECKOJSBbKUX NOTUUYECKUX SIUEEK. . ... eueeeeeeieeeeaenaennn. 131
5 MPOTOKOJ1 OBMEHA MNAC-05 C BEPXHM YPOBHEM MO NHTEP®ENCY ETHERNET
(MODBUS TCP) ..., 133
B ABAPUIMHBIE CUTYALM . ... e e e e e e e et e e e e e et eeee e e e e e e e e eeeeeeeennes 134



®
lh MAC-05 LIKNIr.421411.005 U3

BBEOEHUE

1 Hactoswee pykoBoactso nonb3oatens LIKIT.421411.005 N3 (B ganbHenwem -
PYKOBOACTBO) NpefHa3Ha4yeHo Anga n3yvyeHus nopsaka nporpammmnpoBanmsa npubopos MAC-05,
opraHusauum B3aMMOAENCTBUSA C NTIOKANbHOW CETbI HUXKHEro YPOBHS M MPOrpaMMmnpoBaHms
CBSI3M C CETb BEPXHENO YPOBHS KOHTPOIS U yNpaBneHus.

2 T[lporpammHoe obecneyeHune (B ganbHenwem — N0O) no3BonsieT ocyLwecTBNATb BBOS
1 06paboTKy OUCKPETHBIX N aHANOroBbIX BXOAHbLIX CUrHANOB OT AAaTYMKOB COCTOSIHUA TEXHOMO-
rMmyeckmx o6 beKTOB, NpeaynpeanTenbHY0 N aBapuiiHyo, CBETOBYHO U 3BYKOBYIO CUrHanNM3aumu,
BeJeHMe apxusa cobbiTUn 1 Bblgady yrnpaBnisaoLWmX CUrHanoB 6110KMPOBKMN Ha NCMOMHUTESbHbIE
MEXaHU3Mbl.

3 HOna akcnnyatauyum NAC-05 onpegeneHsl cnegyowme ponu:

— agMunHuctpartop 6a3 gaHHbIX;

— nonb3oBaTerb.

OcCHOBHbIMK 06513aHHOCTAMU agMUHUCTpaTopa 6a3 gaHHbIX ABNATCS:

— yCTaHOBKa npuknagHoro nporpammMHoro obecrneyenus NAC-05 1 HacTponka ero na-
pamMeTpoB;

— paspaboTka, ynpasneHue un peanusaumsi apekTMBHON NONNUTUKM OCTYNa K MHOp-
Maunn, XpaHsaLwlencs B NpuknaaHbix 6asax gaHHbIX.

AoMnHucTpaTtop 6a3 gaHHbIX 4oMmKeH obnagaTb BbICOKMM YPOBHEM KBanvdukaumm un
NPaKTU4YECKUM OMbITOM BbINOMHEHUS paboT NO yCTaHOBKE, HACTPOMKE U aAMUHUCTPUPOBAHNIO
MO, ncnonsayemoro B NAC-05.

OcCHOBHbIMM 00513aHHOCTAMM NOSb30BaTENS ABNAOTCS:

— HacTporika COM nopTta ans pabotsl ¢ NAC-05;

— BBOA 6a3bl 4aHHbIX, ONpeaensoLEen NTOrMYECKY0 CTPYKTYPY 1 anroputMm yHKLMOHN-
poBaHus npubopa, nogkntodeHHoro kK COM-nopty MK, n3a EEPROM IMAC-05;

— npeAcTaBrieHne formyeckon CTpyKTypbl (KoHdUrypaumm) npubopa B Buge rpacgpuye-
CKOW CXEMb;

— nporpaMmmmpoBaHue TpebyeMbix NpUKIaaHbIX anropuTMoB B COOTBETCTBUN C NOCTaB-
NeHHbIMX 3a4a4vamu;

— M3MEHeHVe napamMeTpoB anropntma PyHKLMOHNPOBAHMSA N NTOTMYECKOW CTPYKTYpPbI
npubopa;

— 3arpyska ckoppekTnpoBaHHbixX AaHHbIXx B EEPROM MAC-05, nogkntoyeHHoro k COM-

nopty lNK;
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— 3anucb B hann, YTeHne u3 havina Bcen nHopmaumm o KoHdurypauumn npnéopa m
€ro HacTponkax;

— [JOKYMEHTUpOBaHWe npoekTa.

lMonb3oBaTenb AOMKEH UMETb ONbIT PaboTbl C NEPCOHaNbHBLIM KOMMbIOTEPOM Ha 6a3se
onepaumoHHbIx cucteM Microsoft Windows Ha ypoBHe KBannduumMpoBaHHOro nNonb3oBaTtend n
cBobogHO ocywecTBNATb 6a3oBble onepauun B ctaHaapTHbIX Windows.

Yuncno wraTHbIX eauHUL onpeaensieTca CTPYKTYpon NpeanpuaTuns.

4 TlepedveHb aKcnyaTaumoHHbIX JOKYMEHTOB, C KOTOPbIMW HEOHXOOMMO O3HAKOMUTLCS:

— [pubop aBapuHon curHanusaumm n 6nokmposku NMAC-05 "PykoBoacTBoO No akcnnya-
Taunn" LIKIT.421411.005 P3;

— [Mpnbop aBapuirHon curHanusauumn n 6nokmnposkm NMNAC-05 "PykoBoacTBO NoNb3oBa-
Tena" LIKINI.421411.005 US.
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1 HA3HAYEHME 1 YCNOBUSA NPUMEHEHUA

1.1 MMpwnbop NMAC-05 asnseTcs nporpammMmpyemMbIiM MUKPONPOLECCOPHBLIM KOHTPOSe-
POM M MNOCTaBMSETCA 3anNporpaMMMPOBaHHBIM «MO YMOSYaHUIO», ECAN NPK 3aKkase He oroBope-
Hbl TPeBOBaHUSA K NPUKNagHOMY anroputMy. Tpebyemble NpuknagHble anropuTtMbl MOTyT ObITb
3anporpammMmmpoBaHbl NOTpebuTenem B COOTBETCTBUN C MOCTaABNEHHLIMU UM 3a4avamu.

1.2 [Mpwn nsrotoBneHnn sce Npnbopbl 3anporpammMmMpoBaHbl criegyowmm obpasom:

— ajpec yCTponcTBa B JIOKanbHOM CETU BEPXHErO YPOBHS - 1;

— BCe OMCKPETHblE JAaTUYMKM COCTOSAHNA 0OBbEeKTa - HOpManbHO pa3oMKkHyThle (HP);

— Ans nepsbiX 24-X OUCKPETHbIX CUrHaNoB (BXo4oB): Bxo4 1 — aBapunHasa curHanmsa-
LUMs Ha a4enky 1, BXxoq 2 — aBapunHasa CUrHanmnsauma Ha sYenky 2, ... , Bxogd 24 — aBapumHas
CUrHanu3aums Ha a4ernky 24 ceeToBoro Tabno;

— BCe OMCKPETHbIE BbIXO4bl — YyNPaBnsoOLME;

— BCe BXOAbl BO3AENCTBYIOT Ha BbIxog 1;

— M0 BCeM Bxo4aM 3afepkka BbiBoga 6110KMPOBOYHOro curHana — 5 ¢;

— KHOIMKM BHELLHEero KBUTUpoBaHUs 1 cbpoca - OTCyTCTBYHOT.

Moaynu BBoga aHanoroBbIX CUrHasoB:

— wmoagynu MBIIC-3, MBAU-3, MBAO-3 0 - 100 %, wkana nuHenHas;

— wmoaynm MBCT-3 — tnn Tepmonpeobpasoatens 10001, gnanasoH 0 — 100 °c:

— moagynu MBIIC-3 — BxogHou curHan 20 — 100 kla;

— moaynu MBAO-3 — BxogHou curHan 4 — 20 MA;

— Onsa Bcex TMnoB moaynen yctasku: LL, L — Havyano wkanel, H, HH — koHeL, wkano!.

1.3 lMotpebutenb moxeT nporpammupoBath [MTAC-05 ¢ nepcoHanbHOro KoMmnbloTEpPA
yepes npeobpasoBaTtenb UHTEP(ENCOB.

1.4 TlporpammHoe obecneyeHune npeacrtasnseT cobon npunoxeHue ana WINDOWS:

— PRGO5_HMl.exe (nporpammatop gnga ncnonHeHunin NMAC-05 ¢ mogynem LeHTpanbHOro
npoueccopa MUMM-5K nnn MUIM-5C).

B naHHOM JOKymMeHTe cofepXXutcst onmcaHue nporpammupoBaHnus npubopos MAC-05,
UMEIOLLINX UCMOSNTHEHME C MoAyneM LeHTpanbHoro npoueccopa MLUIM-5K nnu MLIM-5C.

Ansa nporpammuposanus NAC-05 B KOMNEKT NOCTaBKW BXOAUT KOMMNAKT-AUCK C NpO-
rpamMmmMHbIM obecneveHnem.

1.5 lNporpamma PRGO5_HMI.exe obecneumBaeT:

— Hactporiky COM nopta ansa padotel ¢ npubopom MNMAC-05;
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— BBOJ 6a3bl AaHHbIX, onpeaensoLen NormMYeckyo CTPYKTYpy U anroputmMm yHKLNOH K-
poBaHus npubopa, nogkntoyeHHoro k COM-nopTy MK, n3a EEPROM IMAC-05;

— npeacTaBreHne form4eckon CTpykTypbl (KoHdUrypauumn) npubopa B Buae rpacguye-
CKOWN CXeMb;

— MW3MEHeHWe napamMeTpoB anropntmMa yHKLNOHNPOBAHMS N JTOTMYECKON CTPYKTYPbI
npubopa (nporpammMMpoBaHNE) C MOMOLLIbIO CTaHAAPTHOM KNaBmaTypbl U MblLLK;

— 3arpysky ckoppekTupoBaHHbIx faHHbix B EEPROM IMAC-05, nogkntoyeHHoro k COM-
nopty lK;

— 3anucb B (hann, YTeHue 13 canna Bcen nHpopmaumm o KoHpurypaumm npudopa n
€ro HacTponkax;

— co34aHune HoBbIX dharnoB kKoHdUrypauum npmbopa (NMPOEKTUpOBaAHNE);

— [JOKYMEHTUpOBaHWe npoekTa.

1.6 YcTtaHoBKa nporpammMHoro obecneyeHusi NpOM3BOANTCS B crieumnasnibHO BbleseH-

HYIO nanky (kaTtanor).
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2 MoOroToBKA K PABOTE

2.1 TMoaKnOYEHUE NPUBOPA K KOMMNBLIOTEPY

2.1.1 B cBsa3u c Tem, 4TO Nprbop nmeeT TonNbKo nHTepdenc tuna RS-485 ans npo-
rpammupoBaHus ¢ NK, notpedbutens moxeT nporpammmpoBath [MAC-05 c MK, Tonbko nonbay-
AICb COOTBETCTBYHOLNM NpeobpasoBaTenem nHtepderica. Micnonb3oBaHne TeX UNn UHbIX Npe-
obpasoBartenen NHTepdENCcoB 3aBUCUT OT Hanu4umsi nopToB B cocTase (1K, npu 3ToM BO3MOX-
Hbl ABa BapuaHTa - USB / RS-485 unu Ethernet / RS-485.

2.1.2 [Onsa nogkntodeHunsa MNMAC-05 k nopty USB lNK pekomeHayem ncnonb3oBaTb Npeod-
pasoBaTtesnb nHTepgencos USB TO RS-232/RS-422/RS485 UPort 1150i donpmbl MOXA. KoH-
TakT 3 (R+) pasbema UPort 1150i nogkntodaroT K KOHTakTy — A1 (+) Ha pasbeme RS-485
MUM-5K (MLIM-5C) NMAC-05, a koHTakT 4 (R-) nogkntovatoT K KOHTakTy B1 (-) Ha pasbeme
RS-485 MUM-5K (MUTIT-5C) NAC-05.

B cooTtBeTcTBUM € okyMeHTaumen ompmbl MOXA, Ha lNK yctaHaBnmBatoT nporpaMmmMmHoe
obecneyenne UPort 1150i. [Npun atom, B ancnetyepe yctponcts MK, npy nogkrIo4eHHOM K NOpTYy

USB npeobpasosatene UPort 1150i, Heobxoammo 3agaTb:

. B rpache «nopTbl (COM 1 LPT)» cnegyowme napameTpbl Apansepa — amynsitopa
COM noprta: (9600/8/none/2/none);
R it
Daitn  [Jeiicrene  Bug  Cnpaexa
G = i EHm @ kX®
o (} B\ue’tﬂ‘lqlh
o B
- duckosde yeTpoicTea

K" Apyrue ykrpoiicrea
i 3eyroesid urpossie n enaecycTpoiicTea

§ Kontponnepe USB
Qai Komrponnes: sanomunaroux yerpoiicrs
v {§ Mucronoprdesie nocneacearensrie agantepe!
W UPort 1130
[ Monutope
B Moiwn n unsl) yrassiearoume ycrpoiicrea
7 Ouep o
MopTe: (COMu LPT)
W MOXA USB Serial Port (COM2)
W Mopt npuwtepa (LPT1)
W Mocneaceatensheii nop (COM1)
i TTrorpe pei
] Npoueccoper
I Ceressie agantepsi
E» Cucremnsie yerpoiicea
bl Yerpoiicrea HID (Human Interface Devices)

///’-mt amaep Ceenermn  Cofiermn

BadRae: 800 =]
™ |

Party: [None -
Stop bits: |2 -
Fodgortet: [lene =]

=

o B rpadpe «MHOrornopToBble NocreaoBaTesibHble aganTepbl» Cneayowmnn TUMn uH-
Tepdenca: RS-485 2W.
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Qaiin  flencrene  Bug  Cnpaeka
| D Em P EX®

v

0 Bluetooth
| AyAMOEXOAY W ayAHOBEIXOABI

5§l Buaeoagantédpei

- Auckoesie yelpoiicrea

K" Apyrue yerpoietea

| 3eyroeeie, urpdgeie n BngeoycTpoiictea
L Knasuarypel
[ Komnetorep
=@ Kontponnepe: IDEWTA/ATAPI

)”,npanm Coepenna Cofismin

rt 11501
[ MoHWTEPE

) Meiwn u neie yrazsisaiowpe yerporicrea
[ Ouepean nevati

@ Moprer (COMu LPT)

§ Nporpaumsie ycrpoficra Poit Number COM2 {cument) hd

Port | COM No. | Fast Flush Interface
1 COM2 Enable RE-232

21 Npoueccoper ~
(50 Ceressie agantepel
£ Cucremnsie yerpoiicrea
Ui Yerpoiictea HID (Human Interface Devices) Fast Flush (¢ Enable
" Disable
G :
Cronsems
e
B
e
OK Omvena ———

Ha nnate UPort 1150i yctaHasnueatoT DIP nepekntoyaTtenu 1,2,3 B nonoxenne ON, 4yto
O3Ha4aeT NoaKIYeHne TepmuHanbHoro pesmcropa 120 Om 1 nogTarnBatoLWwmMx pe3ncTopos 1
KOMm K nnHum A/B RS-485.

2.1.3 [Ona nogkntoveHus MNAC-05 k nopty Ethernet MK pekomengyem ncnonb3oBatb
npeobpasoBatenb nHTepdencos NPort IA 5150 pupmbl MOXA. [Mpy ncnonb3oBaHMM AAHHOTO
npeobpasoBartensd Heob6xoanMO PyKOBOACTBOBATLCA AOKyMeHTaunen gmpmsl MOXA.

Mopgkntountb NPort IA 5150 k MK n NMAC-05:

— nuTaHne =24 B (0T UCTOYHMKA NUTaHNA, COOTBETCTBYIOLLIErO TpeboBaHMAM hrpMbl
MOXA) nogkntodatoT K KoHTaktam V1+, V1- pasbema nutanuna NPort 1A 5150;

— pasbem RJ-45 Ethernet 1 NPort IA 5150 coeanHstoT ¢ pazbemom RJ-45 INK kabenem
Ethernet.;

— KoHTakT 3 DATA+(B) pasbema RS-485/RS-422 NPort I1A 5150 nogknio4aroT K KOHTaKTy
— A1 (+) Ha pasbeme RS-485 MUIM-5K (MUM-5C) MAC-05;

— KOHTakT 4 DATA - (A) pasbema RS-485/RS-422 NPort IA 5150 nogknoyatoT K KOHTakK-
Ty B1 (-) Ha pa3zbeme RS-485 MLI-5K (MUIM-5C) NMAC-05.

YcTaHoBUTb UPMEHHOE NporpaMmMmHoe obecrneyeHe B COOTBETCTBMM C PYKOBOACTBOM
no akcnnyatauun NPort 1A 5150, ganee gencTeoBaTb NO YKa3aHUSAM JOKYMEHTauuu (ovpMbl
MOXA, yuntbiBas koHdpurypaumto MK n Hactpownku cetn Ethernet nonb3osaTens.

Mpw HacTponke amynaTtopa COM nopta u nHtepdenca RS-485 cnegoBath cnegyowmm
YyKa3aHUsAM:

3anyctuTtb nporpammy NPort IA web Console

10
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a‘ X |5\ http://192.168.0.111 P~REX H & NPort Web Console J

(I Main Menu Welcome to NPort's web console !

{1 overview
{1 Basic Settings

= Model Name NPort IA-5150
L1 Netvion Sethnos MAC Address 00:90:E8:34:E2:F1
(] Serial Settings Serial No. 590
1) Operating Settings Firmware Version 1.4 Build 11080114
LI} Accesnble I8 Settnog System Uptime 0 days, 02h:28m:45s

{1 Auto Warning Settings
#{_] Monitor
{1 Change Password
{1 Load Factory Default
{1 Save/Restart

NPort's web console provide the following function groups.

Basic Settings
Server name, real time clock, time server IP address, and Web console, Telnet console Enable, Disable function.

m

Network Settings
IP address, netmask, default gateway, static IP or dynamic IP, DNS, SNMP, IP location report.

Serial Settings
Baud rate, start bits, data bits, stop bits, flow control, UART FIFO.

Operating Settings
Operation mode, TCP alive check, inactivity, delimiters, force transmit timeout.

Accessible IP Settings
"Accessible IP or Accessible IP group". Disable to accept all IP's connection.

Auto Warning Settings
Auto warning E-Mail, SNMP Trap server IP address, Relay Output.

Monitor

Line. Asvnc. Asvnc-Settina. Relav Outout
& | = ’ UU,!I

Bbibpatb onuuto Serial Settings

G‘ )| @ http:/1921680111 £~ B¢ X[ @ Nport Web Console ]

‘N Main Menu Serial Settings
{1 overview
{1 Basic Settings Port=1
{1 Network Settings Port alias
23 Serial Settings Serial Parameters
Baud rate 9600 ~
#{_] Operating Settings P =

{1 Accessible IP Settings
#{] Auto Warning Settings  Stop bits
(] Monitor Parity None ~
1 change Password

2 -

7 Flow control None =
(] Load Factory Default — B =
°
{1 save/Restart Enable ) Disable
Interface RS-485 2-Wire ~

o

| Bk

YctaHosuTb napametpbl COM nopta, cootBeTcTBytowme HacTporkam NAC-05 (Ha pu-

CYHKe napamMeTpbl HACTPOMKM COOTBETCTBYIOT 3aBOACKMM HacTporikam NMAC-05.)

BbibpaTb onumto Operating Settings

11
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o () S

a‘ || @ hitp://192.168.0.111 P~REX H & NPort Web Console 1 }

‘N Main Menu Operating Settings
{1 Overview
{1 Basic Settings
{1 Network Settings Operation mode Real COM Mode -

Port=1

# (1 Serial Settings TCP alive check time 7 (0- 99 min)
B rating Settings
L1 Port1
(] Accessible IP Settings  'gnore jammed IP 9 No  Yes
#{_] Auto Warning Settings  Allow driver control No  Yes
#{_] Monitor Data Packing
1 change Password Packing length 0 (0- 1024)
{1 Load Factory Default
{ save/Restart

Max connection T

Delimiter 1 0 (Hex) [lEnable
Delimiter 2 0 (Hex) [[lEnable
Delimiter process DoNothing v (Processed only when Packing length is 0)

Force transmit 5 (0 - 65535 ms)

[Sumit

= EN=EIRNED Sl )

YCTaHOBUTb HAaCTPOWKK, KaK yKa3aHO Ha puUcyHKe. NpuHuMnuansHO BaXXHOW SABMSETCS

HacTpownka napameTpa Force transmit. 3Ha4yeHne 3Toro napameTpa =5 ms (B 3aBOACKMX
HacTponkax pupmbl MOXA aToT napameTp =0) aBnsieTcs ANMTENbHOCTLIO pa3pbiBa NOTOKa
AaHHbIX, MO KOTOPOMY NMPOU3BOANTCS NepeknoyeHne nHtepgenca RS-485 c pexunma «MNEPE-
OAYA» Ha pexum «[MTPUEM» gaHHbIX (CMm. 2.1.2).

PekomeHgoBaHHble NpeobpasoBaTeny MHTEPdENCOB NPOLLN TECTUMPOBaAHME Ha Npeq
npuatun-narotosutesne NAC-05 n anuteneHyo anpobaumio B NPOMbILLSIEHHbIX YCIOBUSX, B

komMnnekT noctasku NAC-05 He BXOOAT 1 MOTyT NOCTaBMNATLCA MO OTAENbHOMY 3aKasy.
2.2 3Anyck nporpAMMbI PRG0O5_HMI.EXE

Mpw 3anycke NporpaMmMbl Ha 3KpaHe MOHUTOPa NOSIBNSETCH 3anpoc Napons:

f§: BBe auTe naponb v HaxaTe <ENTERS x|

B oTBeT Ha 3anpoc HeobxoaMmo BBECTM Naposb. [lepBoHavanbHO B NnporpamMmme 3agaH
naporsb - YACIOo «2748», B 4anbHENLWEM OH MOXET BbITb M3MEHEH Ha Ntobon ApYrou, ¢ y4eTom
TOro, YTO B KA4eCTBE Naponst MOXeT ObITb TONbKO Lenoe Yncno B agnanasoHe 0 - 65535. Nonb-
30BaTerb, KOTOPbIM HE 3HAeT Naposib, MOXET B OTBET Ha 3anpoC Napons HaxkaTb KnaBuLLy
«ENTER» 1 paboTaTb ganblie, HO B 3TOM crlyvae, oH ByaeT nuuieH BO3MOXHOCTH 3anvucu AaH-
HbIX B YCTPOMCTBO. Takon pexmnm MOXeT NPUMEHATLCA Anst 06ydeHns nonb3oBaTenen.

12
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3 OMNUCAHUE ONEPALIMA NPOrPAMMUPOBAHUA

3.1 ®PYHKUMUN CUTHANU3ALMU N BIIOKUPOBKMU

K OCHOBHbIM QYHKLMAM cUrHanuaaumm n 6y10KMpPOBKN OTHOCATCS:

— BKIHOYEHME CBETOBOW M 3BYKOBOMW CUrHanusaumm Ha mogyne ungmkaumm NAC-05 no
COCTOSIHUIO BXOOHbIX ANCKPETHBIX M aHaNoroBbIX CUrHAsOB,

— BK/IIOYEHME CUTHanNM3aumm Ha BHELWHNX Npnbopax CBETOBOW M 3BYKOBOW CUrHanu3a-

LN NO COCTOAHUIO BXOOHbLIX ONCKPETHbLIX N aHanoroBbiX CUrHanos,

KBUTUPOBaHNE N C6pOC CUrHann3auunn,

— BbIBOA 6J'IOKVIpOBO‘—IHbIX CUrHarnioB Ha BbiIXOA4HbIE pPErE;

oTobpaeHue cobbITUIN Ha andgaBUTHO-LMGPOBOM AMCNIIEE MOAYNA UHAMKALUWK;

apxuBMpoBaHue codbITUN.

OTN PYHKUMN NPOrpaMMUPYIOTCSA Ha NPOCTLIX rpadomyecknx popmax u He TpebyroT Ka-
KNX-NMOO0 3HaHWI crieymasbHbIX A3bIKOB MPOrpaMMUpPOBaHUS.

Bonee cnoxHble nornyeckne anroputMbl ynpasneHus NPorpamMmpyroTca Ha s3blke (PyHK-

umoHanbHbIX 6riokoB PBJ1, onncaHmne A3blka nporpammMmpoBaHnsa npueeaeHo B n.3.9.
3.2 BBOA AUCKPETHbLIX U AHAJIOFOBbIX CUTHAIOB

lMporpammunpoBaHue YHKUMWN curHanuMsauum mn GrOKMPOBKM Mpegnoraraet nepBoOHa-
YanbHoe onpeaeneHne NCTOYHMKOB BXOAHbIX curHanoB. B npubope MNAC-05 nvetrotca gee BO3-
MOXXHOCTM BBOZA CUrHaNOB OT AAaT4YMKOB COCTOSIHUSI TEXHOSTOrMYECKMX NapaMeTpoB obbekTa:

— BBOA CUrHarioB OT JATYMKOB, MOOKITHOYEHHbIX K MOAYNSAM BBoAa ANCKpeTHbIX (MBOW-5,
MBLC-9) n ananorossix (MBINC-3, MBAW-3, MBCT-3, MBAO-3) curHanoB, BXOOSALWWUM B KOHGU-
rypaumto NMAC-05, moaynu BBoAa aHanoroBbIX CUrHanNoOB SBASOTCA NPOrpaMmMmMpyeMbiMu;

— BBOA CUrHaroB OT JAaTYMKOB, NOAKITHOYEHHbIX K Npubopam, 00 beANHEHHBIM B NTOKanb-
Hyt0 ceTb RS-485 HmxHero ypoBHS, ynpasnsemyto NMAC-05.

He3aBnCMMO OT MCTOYHUKA BCE BXOAHbIE CUrHasMbl MOMYT MCMNOMb30BaTbLCS B anropuTmax

CUrHanmaaumm, 6110KMPOBKM 1 yripaBreHus.
3.3 BbIBOA OUCKPETHBIX CUTHANOB

BbiBOA CcMrHanoB Ha UCNOSTHUTESbHbIE MEXaHU3MbI U I'IpI/I60pr BHELLUHeN CBETOBOM U
3ByKOBOIZ CUrHannsauum ocyLllecTBnAaeTCcd Yepe3 Moayrm BbiBOAa ANCKPETHbIX CUTHarnoB

MP-51, MP-53. O6a moayns MP aBnstoTcst nporpaMmMmnpyembiMm.

13
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3.4 OMUCAHME MABHOW ®OPMbl MPOrPAMMATOPA

3.4.1 HA3HAYEHME KHOMOK MEHIO

Mocne BBOAa napons n Haxatma knasuwmn « ENTER» pasBopaymBaeTtcs akpaHHasa dop-
Ma nporpammMaropa C MHCTPYMEHTalbHOW NaHenbio, OKHaMW BBOAA AaHHbIX U OTODpaxeHus
WMHopMauumn o NporpaMmMmpyemMom yCTpOUCTBE:

M B
I} Nporpammarop MAC - 0SHMI .‘ — =nn= g

Qaiin Mopt Mapone

Yerp. N MNporpammupoearye ofipaloTkH QUCKPETHBIX CHIHAN0OE

Wcnoanenue Qo000 | THR MOUAA HHAMKALMHM | MporpaMmMUpoBaHHe PYHKUMOHANLHBIX GNoKoE

"DOFDBMMHDDBBHHE MaTeMaTHYECKHX GNoKoE

JagaHue BEpEMEHH W faThi

—KoHdurypayua npuGopa

BHD,EI.HbIB CHrHanel ,[I.HCKDETHbIE Ebldoabl

Konuuecteo JAHCKEpPETHLHX BXOAOB

KonWuecTeo aHanoroBwx BX0OA0B

KonuuecTeo AHWCKpPETHLX BHIXOADB

Konuvuecteo Dﬁpﬂ.ﬁﬂTHBﬂEHHX JAHCKPETHHX CHMrHanoe

KonuuecTeo DﬁpﬁﬁﬂTHBﬂEHHX aHanoroBblx cCMrHanoe

(T

—_TaGnuua Moayneil BEoAA-BLIBEOAA
Anpec Tun Kon Bxoaw Brixonw [NporpaMMupoEaHye
Hoayna Hoayng Moayna

0 I I I I

1 I I I I

2 I I I I

3 I I I I
I 4 I I I I
|
' 5 | [ I I
I | | |

7 I I I I
| |

—MNokanwHas cets BR5-485 npotokon ModBus PenaktvpoBaHue
CNHCKa pasMepHoCTed
AHANOroBLIX CHrHANoB
Mporpammvposanue &1, ¢2, b3, pd _m
b
Hacrpo#ka ofimeHa
MNporpammupoeanue 16

HasHayeHne KHOMOK MEHIO U COOTBETCTBYKOLLMNE UM «TOpAaYne» KnaBuLLIn:

_I—_I.I- «Co3spgaHue dannay;
%
I*;I «YTteHne us cdannar, (F3);

ﬁI- «3anuck B daiiny, (F2);

14
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ﬁ] «Hactpoiika COM nopTa».

3.4.2 HAcTPOWKA COM MNoprTA
3aTtem Heobxoammo HacTpouTb COM nopT, Yepes KOTopPbI NOAKYEH NPUBOP K KOM-
netoTepy. [Ansa 3Toro Hy>KHO LWENKHYTb MbiLbio MO KHonke «Hactporika COM nopta» i]

I'IpM 9TOM Ha 3KpaHe nodasnAaeTcd COOTBETCTBYHLLEE OKHO!

[ H Hacrpoika COM-nopra l — | (=] |ihj1

COM-nopt COkA3 -

CropocTe(tuTfc): 9500

Ul

] YeTHoCTh: - -

CronoBuie 6MTH:

1

| HacTpolika oftieHa | k.

L

HacTtponku nopta, 3agaHHble Mo yMOM4YaHMio, COOTBETCTBYIOT HAaCTporKaMm MHTepdenca
RS-485 MU[-5, yctaHaBnnBaembIM Npu Bbinycke npubopa, ecnv nameHeHue He Tpebyetcs, 10
HaxxaTnem KHonkn « OK» npouenypa 3aBepliaetcs. Ecnv TpebyeTtca nsmeHeHne, T0 B OKHax ¢
BbiNagaroLwumMm crnmckamm Bolbupatotcsa HyxxHbii COM nopT 1 noaxoasiLme HacTporku paboTbl
nopTa. HegonyctMmo coyeTaHme KOHTPOMA YETHOCTU 1 2 cTon BuTos.

B okHe «HacTporka obmeHa» - ogHa HacTpanmBaemMas BEnMymHa: «3agepxka nocre ne-
PEeKIIoYeHns Ha nepegadvy» - 3TO BpeMs OT NnpuemMa oTBeTa Ha npeabiayLinin 3anpoc 40 Bbigaun
crnegyroLero 3anpoca, perynupytouiee MHTEHCMBHOCTb 3anpocoB, cneaytowmx ot MK k npnbo-
py. Jonyctnmas 4yactota cnegoBaHusa 3anpocos oT 1K k npubopy ceBsa3aHa ¢ BpeMeHeM nepe-
KntoveHnsa nHtepdenca RS-485 ns pexuma «MPUEM» Ha pexum «NEPEOAYA». Ecnn oT mo-
MEHTa BpeEMEHM NpMema oTBeTa Ha nNpeablayLWnin 3anpoc 40 BblAayum crieayloLero 3anpoca
nponaeT NPOMEXYTOK BPEMEHN MEHbLLE 3TOro, TO 3anpoc byaeT noTepsiH. YcTaHoBKa No ymor-
YaHuIo paBHa 25 MC, Kak NpaBwuso, 3TO BpeMs A0CTaTOYHO ANng Bcex npeobpasoBaTenen uH-
Tepdencos.

lMocne 3aBepLUeHnst HACTPOWKM nopTa okHO «HacTtporika COM nopTa» 3akpbiBaeTcsi, CO-

oTtBeTcTBYytOWMN COM nopT ByaeT OTKPbIT B TEYEHNE BCEro BpeMeHu paboTbl C NporpamMmMon.

15
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3.4.3 3AMEHA NAPONA

3ameHa napons MoxeT 6bITb NPon3BeAeHa LWEeNYKOM MbILUM MO KHOMKE MEH0 «3ameHa
napons» %l BBecTn HOBbIN Naponb MOXET TONbKO NOSb30BaTESb, KOTOPOMY U3BECTEH CyLe-
cTByOLLMI naponb. Ecnv npu nycke nporpaMmmMel Naponb He Obin BBEAEH, 3Ta KHOMKa sABnAsieTcs
HeOCTYMNHOMN.

BHUMAHUE: CUMBOJIbl BBOOUMOIO NMAPONA HE OTOBPAXAIOTCA HA
SKPAHE MOHUTOPA.

3.4.4 3ArPY3KA BA3bl JAHHBIX 3 MPUEOPA

[anee Hy>XHO 3arpy3unTb 13 nogkntoyeHHoro k COM nopTty npmnbopa 6a3y AaHHbIX, onpe-
AENALLYI0 ero KoHdurypaumto. [Ana aToro B NEBOM BEPXHEM Yriy hOpMbl, B OKHE «YCTp. Ne»
3afaTb ceTeBOW HOMep nogkroYeHHoro npmnbopa (Homep npubopa BuaeH Ha akpaHe XK Ha
nuueson naHenun moayns nHankauum MAW-5 ana NMAC-05 ¢ npoueccopom MLIM-5, MLIM-5K
Unu B pasgene koHgurypauus cepBmcHoro MeHo ang ncrnonHeHunsa NAC-05-8C ¢ HMI-naHenbto

n npoueccopom MLM-5C).

[lanee HyXXHO LLeNKHYTb MblLLbO MO KHOMKe «BBoA M3 com nopTa»]LJ, nporpammaTop
BBOAUT 6Ga3y AaHHbIX U3 NOAKMYEHHOro Npubopa 1 pasBopaynBaeT ee B BUAe rpadonyeckon
CXeMbl - KOHpUrypaumm npubopa.

OkpaHHas dpopma koHdurypaumm MNMAC-05.

16
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-

-
4 Nporpammarop MAC - 05HMI - e am T IrIEE ' " - =NREN X

Daiin Mopt Mapone

oW &7 % a,

Yerp. N [I'Ipnrp._ poBaHue 06patioTKU AUCKPETHLIX CUrHANOB l

Henonnenwe | 7o9pnoon | Tvn Moayna WHAMEaLMH AL D[E40x4580) l [porpaMMHpoBaHHe PYHKUHOHANLHBIX GADKOE

’ I'Ipurp._ pOESHHE MATEMATHYECKHK 61OKOE l

[ JagaHue BDEMEHU W laTH

KoHpurypauuws npusopa

[NAC-05-8C 789E0000 [B:-:D.U,Hble c:HrHanm] ’,ﬂHCKpETHbIB Bbl:-:D.ClbIl
KonuWuecTeo AWCKPETHHX EXOA0B ]
KonWuecTeo aHanoroBwX EXOA0E 18
KonuWuecTeo AMCKpPETHHX BHXODO0E 1]
KonuuecTeo o6paGaTeBaeMbBX AUCKPETHHX CHrHanoe i2
KonuWuecteo oGpaGaTHBEaeMueX AHANOMOBHX CUITHANoe 18
TaGnyWua mogyneil BEoAA-EHEOAA
Anpec Tun Kon Bxonw Brixonw MNporpaMMUpoEaHHe
Moayna Moayna Moayna
0 MBAW-3 7 All_1-Al_6
1 MBCT-3 8 AlZ_1-AI2 6
2 MBAD-3 9 Al3_1-AI3_6
3 MTBH-5 E
4 0 (T
5 0 [
6 0 L. ]
7 0 T
NokanwHas cete R5-485, npoTtokon ModBus PenaktvMpoBaHue

CNMCKa pasMepPHOCTER
AHANOroBbiX CHrH3AN0B

[ Mporpammupoeanue o1, @2, 3. o4 |
et -
[ MporpaMMUpoBEatue ¢15 ]

[ HacTpofka ofimena |

3.4.5 3AMEHA APECA YCTPOVICTBA

B okHe «Ne ycTp» cogepxuntcsa agpec yCTpoMCcTBa B CETU BEPXHErO YPOBHS, MO KOTOPOMY
ocyulectnsgeTcs oomeH nHgopmauuen c MK.

Ecnn nonb3oBaTtenb Xo4eT M3MEHUTb HOMEP YCTPOMCTBA, TO HOBbI HOMEpP AOIMKEH ObITb
3agaH B okHe «M3m. Ne ycTp.». [pu 3agaHum HOBOro Homepa yCTpoOMCTBa, OH cpasy rnepegaeTt-
cs B npnbop n BCce nocneaytowime obpaleHus K npubopy A0MKHbI 6bITb N0 HOBOMY HOMEPY

ycTponucTtaa.

3.4.6 OMNUCAHVE KOOA KOHOUIMYPALIW MPUBOPA
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B okHe «McnonHeHne» cogepxmntcsa Kog KoHdurypauumn npudopa. Koa koHdurypaumm
coaepxuT 8 3HakoMecT (Mo MakCcMManbHO BO3MOXHOMY KONMYecTBy MoAyren BBoga-BbiBoAa),
B KOTOpbIX 0TOBpaxatoTca koabl Moaynen BBoga (Tabnuua 1.8 LIKINM.421411.005 P3) u BbiBO-
Aa (tTabnuua 1.9 LKJT.421411.005 P3), Bxoasawmx B dpakTn4eckyto koHdurypauuto npmbopa, B
nopsigke BodpactaHua nx guamdeckmx agpecos (0 — 7) Ha CUCTEMHOM UHTepdence.

Hanpumep, makcnmarnsHas rno konudecTtsy moaynen koHpurypaums NAC-05 11A69783:

— B cocTaB npubopa BxoasT 8 moaynen BBOAA-BbIBOAA;

— agpec 0 3aHat mogyrnem MBOW-5 — kog moaynsa — 1, (mogynb BBOAA OUCKPETHbLIX
cuUrHanoB UckpobesonacHbIN Ha 12 BXOO0B, ATUYMKN TUNA «KCYXOM KOHTaKT»);

— appec 1 3aHaT mogynem MB[W-5 — kog moagyna — 1;

— appec 2 3aHaT mogynem MB[C-9 — kog mogynsa — A, (Moaynb BBOAA ANCKPETHbIX
CUrHarnosB nporpammMupyembin Ha 12 BXOAOB, AaTYuKM TUNa «cyxomn KoHTak™» u «NAMURY);

— appec 3 3aHAT moaynem MBI1C-3 — kog mogynsa — 6 (Moaynb BBoAa MHEBMATUYECKUX
curHanoB Ha 6 Bxoaos, BBoa curHanos 20 — 100 klMa);

— appec 4 3aHaT mogynem MBAO-3 — kog moaynsa — 9 (Mogynb BBOA4A aHANOroBbIX
CUrHanoB o6LEeNPOMBbILLNEHHbIN — JATYNKM aKTUBHBIX CUTHAMNoOB TOKa U HanpshXeHus);

— appec 5 3aHaT mogynem MBAW-3 — kog moayns — 7 (Mo4ynb BBOAA aHaNoroBbIX
CUrHanoB UCKpobe3onacHbIN — JaTYMKM TOKa C NUTaHMEM OT MOAYNSA BBOAA);

— apgpec 6 3aHat mogyrnem MBCT-3 — ko mogynst — 8, (Mogynb BBoga CUrHarnoB Tep-
MonpeobpasoBaTtenen nckpobesonacHbii Ha 6 BXo4oB Anst TepMmonpeobpasoBaTenien conpo-
TmBneHna TC no FOCT P 6651-2009 n tepmonap Tl no FOCT P 8.585-2001);

— appec 7 3aHaT moagynem MP-53 — kog moaynst — 3 (Mogynb BbiBOAA OUCKPETHBIX CUr-
HanoB Ha 8 BbIX040B, 8 aNEKTPOMarHUTHbIX pene ¢ nepeksntyarwmm KoHtaktom 220V AC, 2A);

MAC-05 gaHHoM koHGUrypauum obecnevmnBaer:

— BBOA M 06paboTKy 36 BXOAHbIX OUCKPETHbIX CUrHarNoB OT AAaTYMKOB, B TOM Yncre o
12 patynkoB NAMUR;

— BBOA 1 06paboTKy 24 BXOAHbIX aHANoroBbix CUrHaNoB, B TOM YucChe:

— OT 6 AaT4YMKOB C NHEBMATUYECKUM BbIXoaHbIM curHanom 20 — 100 kl1a;

— OT 6 4aTYMKOB C aKTUBHbIMU 3M1EKTPUYECKNMMU BbIXOAHbIMU curHanamm 4-20 mMA, 0-
20 MA, 0-5 MA;

— OT 6 AaTYNKOB C MACCUBHBLIMWN 3NEKTPUYECKMMU BbIXOOHBIMY curHanamm 4-20 MA, ¢
nUTaHMeMm JaTYMKOB OT MOAYIS BBOAA;

— OT 6 AaTynkoB TeMnepaTypbl — Tepmonap U TEPMOMETPOB CONPOTUBMNEHUS;
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— CpaBHEeHMe Kaxgoro u3 24 aHanoroBbIX CUrHasNoB C YeTblpbMs ycTaBkamu (LL, L, H,

HH) n dpopmmnpoBaHme BHyTpeHHNX 96 (24 x 4)ANCKPETHBLIX CUTHANoOB HapyLLUEeHUs YCTaBoK.
3.4.7 PABOTA C ®ANAMU KOHOUTIYPALIUU

Mpwn oTcyTcTBUM Nprbopa Bo3MOXHa paboTa ¢ hannom. Haxxatmem KHOMKu ;'J Ha

3KpaH BblBoAMTCS hopma 3agaHus kKoHdurypauum npubopa ans cosgaHms padoyero gaina.

l& 3aaaHne KoHgKUrypaumn I&
HcnonHeHue 12200000

THn FADOYAA MHOME AL Moayne 1 ME M - Cosparums B

12+ KM ([ 20) Moaynb 2 MECT - 7| Coxpanurs B0
M 3 . -

244K KM (4200 oasnk MP-53 7| Cowparurs B

Moayan 4 HET - Coxpanre B

@) A K [E40.420) Monynb 5 e - Conparuire B

i\ Bk [du20] Moanyns 6 HET - Coxpanre B
Moayas ¥ HET -

KKMI4:20] Coxpanre B
Moayns 8 HeT -

Cospanure B0

Peird CoSQaHHA Dafng KoHPHrYD AL
@ Cosnare KOHPMOYpELMID Ha Gase OTKpRTOrD Gaina

EIIIS.IJ.EITb EOHPHIYPALLMID S3HOED

ok

Tun moayns MHAMKaLMW 3a4aeTCA LWENYKOM JIEBOM KHOMKN MbILLIX MO O4HOM 13 KHOMOK Ha
OHOMMEHHOW NaHenwn.

3HauyeHune koHdurypaumm npnbopa MoxeT ObiTb 3a4aHO OQHUM U3 OBYX CNOCOOOB:

— B OKHe «/cnonHeHne» BBOOUTCA 3HaYeHMe Koaa KoHdurypaumm npmubopa;

— B Kaxaom n3 8 okoH «Moaynb ...» ¢ BbiNagaloLwmmM CNnMckom BblbpaTb COOTBETCTBY-

HOLLINI mMoayIb, Npn 3TOM OKHO «/cnonHeHue» 3anonHAeTcs aBToMaTUYECKN;
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x|
Ucnosnenue lgggggggg

~Tun Moayns uHamkaw— | Moayae 1 He | = Copparire 610
. (ver N -
1 126KKM(4x20) Moagnn 2 R [~ Coyparime B/l
Moayab 3 MB 0D Eon
) 244KKM(4520) MP-53 A oo
Moayaw 4 mgss‘% A I Coppanurs B
© KKL[E40x450) Moayae 5 MBMC I~ Corparure B
M 6 MBAK
O BRKKM(4x20) s mggg I Corpanmrs B0
) Moayaw 7 MBCH >\ I Corpatime 611
(0 KKM(4x20) Mok 8
oay r—_[ I Conparimrs 611

Pesum cosaaHuA $aina KOHPUrYpauruI
(| Coznath KOHBUrYpaUnie Ha Gase OTRPETeRe dalina

& Co IGAaTE ROHPURUDEUHI SaHOB0

oK I

— €Cn B MOMEHT HaXaTusi KHOMKM Ql Ha dopMe yxe Bblna oTobpaxeHa kakaa-nnmbo
KOH(purypaumsa npnbopa, To BO3MOXHO CO3aaHue koHdurypauum Ha 6ase oTKpbIToro cainna,
4yTO N oTOBpaxaeTtca Ha bopMe, NPU 3TOM MOXHO U3MEHUTb MOAYNN U OTMEHUTb onumto «Co-
xpaunTtb B[». MNpn BoiGOpe pexnma «Co3naTb KOHGUrypaLumo 3aHOBO» cOpacbhiBalOTCA 3HaYe-

HNA BCEX OKOH B UCXOOQHOE COCTOAHUE.

Jf: 3apanue Kondurypauum x|

Hecnonnenue |1 2169983

~Tun MOAYAA MHAMKSUMM — Moayan 1 |MB,[1P1 "I [T Coppanvme 5L

12KKN[4:20) Moaynb 2 Im [T Coppanyms B
; Moaynb 3 Im [T Cozpanyms B
) 24+KKM(4x20) Moayse 4 [MBNC  v| [ CowparursBA
© KK (B40x450) Moayn5  [MBAO | [ CoxpameEAL
) BKKM(8x20) Moayao 6 [MBAD  ¥] B CompawmeEn
_ Moaysnn 7 m [V Cozpanure B
1 KKM(420) Moayns 8 m [V CoxpaHurs B0

Pestum cosnaHna eaing KoHEUrypauum
(¢ Coznath KOHDUrYpaUMWIo Ha 6338 OTKPLToro falina

" CozaaTh KOHPUrYPaUMWIo 3aHOE0

oK |

Mpwv co3gaHnm KoHgUrypaummn Ha 6ase OTKPbLITOro dhaiina CoXpaHsTCS:
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— ©0asbl gaHHbIX 4Ns TexX Moayren aHanoroBoro BBoAa, Moaynen BolBoga OUCKPETHbIX
curHanos MP, mogynen BBoga AnckpeTHbIX curHanos Tuna MBOC-9 (A) n moayns TOKOBOro
BbiIBoga MTBW-5, ansa koTopbix ycTaHoBneHa onuus « CoxpanHntb B »;

— 6a3a gaHHbIXx 06paboTkM ANCKPETHBLIX CUrHarnNoB;

— TEKCTOBble PEKBU3NTbI ANCKPETHbLIX CUrHAamNoB;

— HaMMEHOBaHUS OUCKPETHbIX BbIXOAOB, ECIIN OHN NMEITCA B UCXOAHOM (hawne;

— CMAWNCOK pa3MepHOCTEN MCXoOQHOro dhanna;

— 6asa gaHHbIX pyHKUMOHanbHbIX 6riokos MBM 15 nokanbHoM ceTy;

— 6a3sa gaHHbIX pyHKUMOHanNbHbIX 6riokoB MBM h1,02,d03,004 nokanbHOM ceT B TOM
crny4ae, ecnu Konnm4yecTtBeHHoe COOTHOLLEHE Moaynen ANCKPETHOro BBoAa U Moaynen aHano-
roBoro BBoAa B UCXOOQHOM N KOHEYHOW KOHUrypaumm ognHaKkoBoe.

Ecnn npu cosgaHumn koHurypaumm Ha 6ase OoTKpbITOro ¢arnna, Moaysb aHarnoroBoro
BBOJa OAHOroO TUMNa 3aMeHsieTCAa MoyneM aHanoroBoro BBoda Apyroro Tuna, To ero 6asa
AaHHbIX 3aMeHseTCsl CTapToBOW 6a30M AaHHbIX, COOTBETCTBYIOLLEN aTOMY TUny. [Npn 3ameHe
MOAYNSA OUCKPETHOro BbiBOAA OOHOMO TMNa Ha MoAyrb OUCKPETHOro BbiBOAA APYroro Tmna uc-
Xo4Has 6asa AaHHbIX 3TOro MOAyNA COXpaHAeTCs.

Heobxoanmo NOMHUTL, YTO B KOHGIUrypauumn MoxeT OblTb He Bornee ogHOro Mogyns
MTBW-5 n He 6onee 5 moaynen anckpeTtHoro BbiBoga MP

Mpn KOpPEeKTHOM BBOAE AaHHbIX NpeanaraeTcs COXpaHUTb BCe AaHHble 0 npubope 3a-
AaHHOW KoHdurypauumn B dpanne. [Ans atoro BeiBoanTca doopma «CosgaHune anna koHury-
pauuny, Ha koTopon B rpade «Mms o6bekTa» oTobpaxkaeTcst 3agaHHasn KoHdurypaumsi, aTo
UMSA MOXXHO N3MeHUTb. Npu cosgaHum HoBOro dansna KoHdurypawumm B Hero 3anucbiBaeTcs
ctaptoBad 6a3a AaHHbIX, aHanorMyHasa Ton, KoTopas 3anucbiBaeTcs B Npubop npu BbiNycke Ha

npegnpusTum-narotosutene (n.1.2).
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MNanka: I.:) Hoeaa nanka Ll Q e [~
Fecent
©
Patiouwit cron
Mou
AOKYMEHTBI
Mo
KOMNBIOTEP
Ceresoe WA offbexTa: I1 2169983 ZI OTkpeme
OKpYHEHUE |—I
OéexTel TUNA: lqﬁannblmna_pas L] OtmeHa I
v/

[Ana gansHenwen paboTbl € 3TUM UK NbbLIM APYruM ansiom HeobxoaMMo BOCNOMb-

o e o .
30BaTbCHA KHOMKOW I—] ONA YTeHMSA OaHHbIX U3 hanna n KHOMKown .HJ ANS 3anMcun JaHHbIX B
daunn. NMpwn paboTe ¢ hanniom KHOMKM 3anmcu B Npubop 1 YTeHnsa n3 npnbopa AOCTYMHbI TONbKO

Ha rrnasHoun copme.
3.4.8 TABNMUA «BXOOHBLIE CUTHANbBI»

Haxxatnem kHonkn «BxoaHble curHanbi» BbIBOAMTCA Tabnvua BXO4HbIX CUrHaNoB, B KO-
TOPOW coaepaTcsl BCE AaHHbIE O ANCKPETHbIX M aHANoroBbIX BXOAHbIX curHanax: Ne BxogHoro
cuUrHana, uaeHTugukaTop, agpec U TEKCTOBbLIN PEKBU3UT ANA OUCKPETHOro curHana unm TexHo-
nornyeckasi Nno3nums ans aHanoroBoro curHana. TeKkCToBble PEKBU3UTbI U TEXHOSOrMYeckme
nosunumm otobpaxkatotcsa Ha gucnnee mogynsa nHamkaumm MION-5 B cooTBeTCTBYHOLWMX cOOOLLE-
HUAX.

B ncnonHenumn NMAC-05-8C ¢ HMI-naHenbtlo TEKCTOBLIE PEKBU3NTLI U TEXHOMOMMYECKne
no3uumMm, 3anporpaMmMmMpoBaHHbIE B JaHHOM pasferie, Ha aKkpaHe He oTobpaxatoTcsl, HO UC-
Nnonb3yTCA A4S JOKYMEHTUPOBaHUA npoekta. OTobpaxeHne TEKCTOBbIX PEKBUSUTOB U TEXHO-
Norn4yeckux NO3NLUNN Ang 3TOro UCNOSTHEHUS NPorpaMMupyeTcs Npu KOHPUrypmpoBaHum
MAC-05-8C ¢ HMI-naHensbto.

NaeHTudukaTopbl MCNOMNb3YHTCS NPYU NPOrpaMMUpPOBaHUN anrOpUTMOB CUHaNU3aumm n
GnokupoBku. Agpeca curHanoB MCNOMb3yTCA B 3anpocax npotokona ModBus npu nporpam-

MMPOBaHNN CBA3N C BEPXHNM YPOBHEM.
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[ n Mudbopmaums o exogax S ———— ——— =l ﬂh1
JUCKpeTHBE CUrHansL AHanoroewe curHans

Nt |MneHTUgUkaTop Anpec |Texct.pexkBuzuT |Bhix Ha MP | - Nt [MneHTudgukaTop Anpec |(TexHonor. nos. | -
iAI]J _LL 0x00 Nuckp.curu. 001 = 1 _ 0x00 noz.1-1
2 All_1_L 0x01 Nuckp.cury.002 = 2 All_2 0x01 nos.1-2
3 All_1_H 0x02 Nuckp.cury.003 = 3 AlT_3 0x02 noz.1-3
4 AlM_1_HH 0x03 Nuckp.curu.004 = 4 All_4 0x03 noz.1-4
5 All_2_LL 0x04 Nuckp.cury.005 = 5 All_b 0x04 nos.1-5b
] All_2_L 0x05 Nuckp.cury.006 = 3 All_B 0x05 noz.1-b
7 All_2 H 0x06 Nuckp.curu. 007 = 7 AlZ_1 0x06 noz.2-1
] All_2_HH 0x07 Nuckp.cury.008 = 8 Al2_2 0x0? nos.2-2
9 All_3 LL 0x08 Nuckp.cury.009 = 9 Al2_3 0x08 noz.2-3
10 All_3_L 0x09 Nuckp.curu.010 = 10 Al2_4 0x09 noz.2-4
1 All_3_H 0xDA Nuckp.curu.011 = 11 Al2_5 Ox0A nos.2-h
12 All1_3_HH 0x0B Nuckp.curn.012 = 12 Al2_B 0x0B noz.2-b
13 All_4_LL 0x0C Nuckp.curu.013 = 13 Al3_1 0x0C noz.3-1
14 All_4_L 0x0D Nuckp.curu.014 = 14 Al3_2 0x0D nos.3-2
15 All_4 H 0x0E Nuckp.curn.015 = 15 Al3_3 0x0E noz.3-3
16 All_4_HH 0x0F Nuckp.curu.016 = 16 Al3_4 0x0F noz.3-4
17 All_5_LL 0x10 Nuckp.curu.017 = 17 Al3_h 0x10 nos.3-5

18 All_5 L 0x11 Nuckp.curn.018 = - (18 Al3_B 11 noz.3-b =

Cospanue W nevars gaina itk CospadHue u nevars gaina rtf

[na n3aMeHeHns HaMMeHOBaHNA HY>XHO MOABECTU KYPCOp K COOTBETCTBYIOLLEN No3nunn B
rpade « TeKCTOBbLIN peKBU3NTY» B Tabnuue «AncKpeTHble curHanbly. 1o 4BOMHOMY LLENYKy ne-

BOW KHOMKM MbILLX BbIBOAUTCA dhopma:

il .
n 3agaHve TeKCTOBOTO PEKBHWINTA BX0AA &J

Bxon Nt 37 A2 411

TekcToBMA pEKEHSHT | [T =ik

ok | ,J

TeKCTOBbLIN PEKBUINT MOXET coaepxaTtb 40 14 CMMBOMOB U NpU HaXXaTumn KHOMKN « OKy,
6nok 6a3bl JaHHbIX, C BBEAEHHbIM TEKCTOBLIM PEKBU3NUTOM, Cpa3y nepegaeTcs B npmbop.

[na aguckpeTHbIX curHanos HapyweHus yctasok (LL, L, H, HH) n curianos noctynato-
LLIMX MO NOKanbHOW CeTU HMXHEro ypoBHS (6nokv MBM) BONHBIM LLENYKOM NIEBOW KHOMKU Mbl-
WK no no3uuuu B rpade «NoeHTudmkatop» Tabnuubl «UCKpEeTHbIE CUrHAMbI» MOXHO NOsy-
YNTb MHpOopMaLMo 06 UCTOYHMKE ObpabaTbiBaeMoro curHana. Popmbl NnpeacraBneHns nH-

dhopmauum nokasaHbl B onucaHnm onuumn «MHgopmaums o sxoge» (n.3.7.8).

3.4.9 TABNMUA «[QUCKPETHbIE BbIXOObl»
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Haxatnem kHonku «[UcKpeTHble BbIXOAbl» BbIBOAUTCA Tabnuua AUCKPETHbIX BbIXOA0B, B
KOTOPOW cofep)kaTcsl Bce AaHHble O BbIXOAHbIX curHanax, B ToMm yucrie: Ne BbIXoAHOro curHana,
naeHTndukaTop, agpec 1 HaMMeHoBaHe. Agpeca CUrHanoB UCMoNb3YHTCS B 3anpocax NpoTo-

kona ModBus npu nporpaMmMmupoBaHnM CBA3N C BEPXHUM YPOBHEM.

RI=TEY
HaiimeHosaHue us daiina | QuckpeTHue Buxoaw
Nt |HaumeHosaHue Agpec |Maentu- | Tun  |Ynp.-c 6aok./6es Gnok. |Keutuposanue ¢ |Keutupoeanue | Nt erogaeH.  |Cépoc c uentp. | Cépocc N¢ Bxoaa BH. iI
n/n PUKaTop |Beikoga| CurH. - cBET/3BYK ueHtp.naH.MWHI |c sepxH.ypos. |keutuposabua |naneau MMHI |eepxH.ypoe. | c6poca
1 auckp.ebikog Ni1 0<00 DO_1_1 ynpaen. c GAOKMPOBKOM HET HeT 0 ecTb ecTb 0
2 0:01 DO_1_2 ynpaen. c GAOKWPOBKOM HET HeT 0 ecTb ecTb 0
3 0:02 DO_1_3 ynpaen. c GAOKMPOBKOM HeT HeT 0 ecTb ecTb 0
4 0:03 DO_1_4 ynpaen. c GAOKWPOBKOM HeT HeT 1] ecTb ECTb 0
5 0:04 DO_1_5 ynpaen. c GAOKMPOBKOI HeT HeT 0 ecTb ecTb 0
B 0:05 DO_1_6 ynpaen. c GAOKMPOBKOM HET HeT 0 ECTb ecTh 0
7 0:06 DO_1_7 ynpaen. c GAOKMPOBKOI HeT HeT 0 ecTb ecTb 0
8 0«07 DO_1_8 ynpaen. c 6GAOKMPOBKOM HeT HeT 0 ecTb ecTb 0

=

Cosaanue u nevarb danna .rtf |

,D,J'IFI M3MEeHEHNA HaMMeHOBaHUA HY>KHO NOABECTU KYypCOp K COOTBeTCTByIOUJ,eIZ nos3nuunn B

rpace «HammeHoBaHue». Mo 4BOMHOMY LLENYKY NEBOW KHOMKM MbIlK BbIBOAUTCA dhopma:

lj, 3aaaHve TeKCTOBOr o PEKBU3MTA BbIROAS 5]

BexoaNe 1 DO 1 1

TexcroBbifi pEKBUSHT

HanmeHoBaHMe BbIXOOAHOrO curHana B anl6op He 3anncbiBaeTcAd, ero MOXXHO COXpaHUTb

B dpaiine n ncnonb3oBaTb 4SS AOKYMEHTMPOBaHUS NPOEKTa.

3.4.10 CnncoK PASMEPHOCTEM AHANIOIOBbIX TEXHONOIMMYECKWX MAPAMETPOB

Cnncok pasMepHOCTEN aHarnoroBbIX TEXHONOMMYECKNUX NnapamMeTpoB BKItoYaeT B ceba 16

pa3aMepHoCcTel No 6 CMMBOJIOB Ha Pa3MePHOCTb. OTU Pa3MepPHOCTU akTyanbHbl ANsi BCEX aHa-
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NOroBbIX NapameTpoB, obpabaTbiBaeMbIX B cUCTEME, U OTODpaXkatoTcs Ha Bcex dhopmax npo-
rpamMMMpOBaHUSA Moaynen BBOA4A aHanNoroBbix curHanos. I3ameHeHne kakon-nmbo pasmepHOCTH
B CMMCKE NPUBOLMUT K U3BMEHEHWNIO JAaHHOW pa3MePHOCTN BO BCEX aHANOroBbIX NnapameTpax, Ko-
TOPbIM OHa Oblfla NPUCBOEHA paHee.

PaamepHocTn oTobpaxatoTca Ha gucnnee moayna nigukaumm MOWM-5 B cooTBeTCTBYIO-
LWMX COOOLLEHUSIX.

B ucnonHenuun NAC-05-8C ¢ HMI-naHernbio pasamepHOCTH, 3anporpaMMUpOBaHHbIE B
AaHHOM pasferne, Ha aKkpaHe He OTobpakaloTCs, HO UCMONb3YHTCA ANt AOKYMEHTUPOBAHUSA
npoekta. OTobpakeHne pa3amepHOCTEN AN 3TOr0 UCNOSTHEHUSI NpOrpamMMmnpyeTcs Npu KOHK-

rypupoBaHum NAC-05-8C ¢ HMI-naHenblo.
3.4.11 3AL0AHVE BPEMEHM U OATHI

HaxxaTnem kHonku «3agaHne BpeMeHu 1 gaTbl» BbIBOAUTCS 3KpaHHas dopma:

—imi x

—3anaHHE BPEMEHM W OATE
Bpema Nara

CeryHak |41— HeHe mecaua |‘|5— Bpera 1 gata nputopa |
Muryre |42— Mecau IS— Bpetda u gata PC |
Yac Ig— o, |‘|‘|—

HeHe Heaenu |4 [epenaTe BREMA M 4aTY B MPHAOR |

3anpoc TEKYWErD BREMEHK NPHMO0paE

[ Muck 1 ocTaHoeka sanpoca spereny |

OTreHa | Ok |

OTa (pbopma nossonseT 3anpocuTb BpemMs 1 AaTy, yCTaHOBMEHHbIE B Npubope (KHOMKa
«Bpemsa n gata npubopay), M3SMEHUTbL BPEMS 1 AaTy B COOTBETCTBYIOLLMX OKHaX, 3anpoCuTb
BPEMS Ha KOMMbIOTEPE, K KOTOPOMY NoAKItoYeH Npnbop (kHonka «Bpems n gata PC») n nepe-
AaTb 3TW PeKBM3UTbI B Npubop. HaxaTtnem kHonku «[lyck n octaHoBKa 3anpoca BpeMEHU» Npo-
NcxoguT Nepmoanyeckuii 3anpoc BpemeHn npmbopa n otobpaxkeHue ero B okHax 6noka «3a-

NpocC TEKYLLEro BpemeHu npubopan.

3.5 KOH®UryPMPOBAHMUE MOAYJEW CBA3U C OB BLEKTOM
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KoHdourypmposaHue NAC-05 Hy)XHO Ha4YMHaTbL C NPOrpPaMMUPOBaHMA MOLYNEN CBA3N C
06BHEKTOM (KpoMe Moayrien BBoAa AUCKPETHbIX curHanos MBW-5, koTopble He nporpammumpy-

toTCA).
3.5.1 KOH®UryYPUPOBAHWE MOAYNEN BBOOA AHAJIOMOBbIX CUTHANIOB

Mpu nporpamMmmnpoBaHuUn MOAyNen BBOAA aHaroroBbIX CUrHanoB onpeaenstTcs cnegy-

fowme napameTpbl 06paboTkn KaHanoB:

— BxogHow curHan (ana MBIC-3 n MBAO-3);

— TWN wkansl (MMHenHasa unu kopHesas) ana mogynen MBAU-3, MBIC-3;

— TWUN NepBUYHOro TepmonpeobpasoBaTtens (Tepmonapa nnnm TepMoMeTp CONpoTMBIie-
HWA) U Manas3oH n3mepsemMbix TemnepaTyp MHAMBUAYaNbHO AN KaXX4oro 13 6 kKaHanoB Moay-
nen MBCT-3;

— pa3MepHOCTb U3MEPAEMOro TEXHOSTOrMYeCcKoro napameTpa — 6 cumBonos (Bcero o 16
pasmMepHocTen);

— Havano (MIN) n koHey, (MAX) wkanbl 4ns pac4yeta N3MepeHHbIX 3Ha4YEHUN B hunsnde-
CKMX BESIMYMHAX TEXHONOrMYECKUX NnapameTpoB;

— 3HayYeHUs TEXHONMOMMYECKMNX YCTaBoK: MUHUMYM — LL, npegMmHumym — L, npegmakcu-
MyMm — H, makcumym — HH,;

— TeKCcToBOoe 0603Ha4YeHMe No3nuun n3mepsemMoro napameTpa -8 CUMBOJIOB.

[na nporpammupoBaHnst Kakoro-nmbo Moayns HyXKHO Ha hopMe HaxaTtb KHOMKy «[1po-
rpamm» HanpoTuB BbiGpaHHOro Moaynsa B Tabnvue moaynen BBoga-sbioga. l[porpamma BBo-
ANT JaHHble nporpammMmpoBaHna no atomy moaynto n3a EEPROM npubopa u passopaymsaet
dopmy 0TOBpakeHnst 4aHHbIX NPOrPaMMUPOBAHUS.

Ha kaxxgown 13 akpaHHbIX (hopM NporpamMMmmnpoBaHna MoLys e aHanoroBbiX CUrHanoB
(n.3.5.2 - n.3.5.5) numetotca kHonkn «KonuposaTtb 6a3y mogyns» n «3ameHnTb 6a3y Mmoaynsa».
KHonka «KonupoBaTtb 6a3y Mmogynsi» No3BONSET CKONMpPOBaTb BO BHYTPEHHMI Bydhep nporpam-
Martopa MHopMaLMIo O HAaCTpoMKax Moayns. ATy MHOPMAaLMK MOXHO MCNONb3oBaTb AN
3aMeHbl 6a3bl OQHOTUMHOrO MOAYNS B 3TOM UMW APYroM npoekTe unu npubope npy NoOMoLLM

KHOMKM «3ameHnTb 6asy Moayns».
3.5.2 KOH®UINYPUPOBAHWE MOLYNS BBOOA NMHEBMATUYECKUX CUIHANOB MBIMC-3

3KpaHHa$I q)opma nporpamMmmMmmnpoBaHuda Mmoayna seoga nHeBMaTnu4eCKUxX CUrHasnoB
MBIC-3:
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=T
Mogyne MBMC-3 422219.001 NMO.V3 0xAD637169 MOMynb aHanoroBoro Beoga 1
Konupoeares Gazy Moayna I JameHuTE Ga3Y Monyaa | Bxombl Al1_1-Al1_6
Mt TexHonor. BXOAHDA min max ycraeka ycraeka ycraska YycTasxka 30HA
BROAA MOSHUMA CHrHan Mikang RASHEpH. KA AL WEaL LL L H HH HEMYBCT. . %.
1 |nozs101 20-100 kMa Tl|nuHeRAHEA 7| % = 0,0000 100.0000 0.0aaa 0,000a 1000000 |100,0000 3
2 |nosb102 20-100 kMa T||nuHelHas 7| % = 0000 100,0000 0.aaaa [.000a 1000000 1000000 1
3 |noz6103 20-100kMa wl|nuHednas =| |% x| |0.0o00 100,0000 0.0000 0,0000 100.0000  |100,0000 2
4 |nosE104 20-100 kMa j NWHEeRHaA j % j 0.,0000 1000000 0.00aa 00000 100.0000 1000000 3
5 |no=.6105 20-100 kMa Tl|nuHeRHas 7| % = 0000 100.0000 0.a0aa [.000a 1000000 1000000 1
6 |nosB106 20-100 kMa T||nuHelHas 7| kS | f.0000 100.0000 0.0ooa [.000a 1000000 1000000 2
0.2-1 Krefom? Cosaanme W nesars paina itf |
0.2-1 atm Ormena | oK |
0.2-1 gap
ezepe

Ana MBI1C-3 B okHax € BbinagatrowmumMm cnuckamun «BxogHown curHan» mMoryT 6bITh 3a-

nporpamMmmMmmpoBaHbl BXOOHbIE NMHEBMaTUYECKME CUrHarbl B crneayrowmnx gnana3oHax n eamHmnuax

JaBneHuns:
Ne B cnncke BXOZHOW CuUrHan
0 20— 100 kMa;
1 0,2 — 1,0 krc/cm?;
2 0,2-1,0 atm;
3 0,2 - 1,0 6ap;
4 Peseps.

CooTHoLueHue curHanos: 100 kMa = 1,019367 krc/cm? = 0,9870 atm = 1,0 6ap.

Lkana moxeTt nporpamMmmMmmnpoBaTbCA NUHEenHasa nnm KBagpaTunyvHadA (KopHemssnequme).

3.5.3 KOH®UIrYPUPOBAHUE MOLOYNA BBOOA AHANOMOBbLIX CUTHANOB MCKPOBE3OMACHOIO

MBAW-3

OKpaHHas hopmMa NporpaMmMmnMpoBaHna MOAYNs BBOAA aHANOroBbIX CUrHANOB MCKpobe3-
onacHoro MBAWU-3:

iolx

Mogyne MBAW-3 426431.001 [NO.NV2 0xBESASFCS MOOYNb aHANOroBOro BBOOa 1

Konupoears Gazy Mogyna | JameHuTs Hasy Mogyaa | Bx0Mbl All —] - Al —6

M*  rexHonor. min max YCTaBKa  YCTABKa  YCTABKa  YCTaBKa 30Ha
BROAA MOSHILKA UL DOShEDHL WKans WK LL L H HH HEMYBCT. . %,

1 |FOBA nuHefHas *| |krjomeZ (i 0.0000 G.0000 1.0000 1.1000 2.8999 3.0000 1]

2 [pOomp nureiran 7] [wromz 7| [n0000 100000 [03s00  |oeooo  [1zooo  [ioooo0 [

3 [POM-21 nuHeRHEa ¥ | |krfome x| |o.00oo 10.0000 4.0000 4,2000 6.0000 10,0000 0

4 |FOnA nuHefHas *| |krjomeZ I~ 0.0000 10.0000 4.0000 45000 57993 10,0000 1]

5 |pOCH nuHeRHEA ¥ | |krjome x| |0.0000 25000 0.0000 0.0000 1.2000 1.4000 0

6 noe-31 nuHeRHas *| |krjom2 (i 0.0000 16.0000 0.0000 0.0o00 8.0000 8.1997 1]

CosnaHMe H neyate dafina .itf | on line I

Ormena |
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BxogHown curHan scerga 4-20 mA, noaTtomMy okHa «BxogHow curHan» otcytcTsytoT. LLka-

J1a MOXeT nporpaMmmMmmpoBaTbCA NUHENHas unn KBagpatndHas (KopHemanequMe).

3.5.4 KOH®UIYPUPOBAHWE MOAYNS BBOAA CUIHANIOB TEPMOMPEOBPA30BATENEN
NCKPOBE3OMACHOro MBCT-3

OKpaHHasa opma nporpammMMpoBaHNa Moaynst BBoAa CMrHanoB TepmonpeobpasoBate-
newn nckpobesonacHoro MBCT-3 (TC no FOCT P 6651-2009 n Tl no FOCT P 8.585-2001):

n "pDI'paM;\pOBaHMe MEBA EE(:
Monoyne MBCT-3 426432001 NONV3 0x2AFADE2E MOoOylb aHANOroBOro BEOAA 2
[ Konupoeare Gasy Moayna ] 3amMeHuTs Ga3sy Mogyna Bx0OH A|2_] - AI2—6
M= TexHonor. min max YycTaeka ycTaeka ycTaeka ycTaeka
BXOAA MOSHUHA (LENE) pasteDiL WEANL WK 3k LL L H HH
1 noz2-1 10071 - [rpanc - (0 V] 400 ~ | 20,0000 40,0000 G0.0000 80.0000
2 noze-2 rpaac ~| (0 vl 400 ~ | 20,0000 40,0000 50,0000 30,0000
HE(E
3 noze3 XA((K% rpaa.c = (0 w | (400 | Z0.0000 40,0000 60,0000 go.o0ooo
4 oz KK rpanc - (0 - | 400 ~ | 20,0000 40,0000 G0.0000 a0.0000
btk
5 nozes I'II_I((-IS—,)) rpaac ~| (0 | (400 ~ | 20,0000 40,0000 50,0000 80,0000
b nozz-6 MniE) rpanC v| |0 ~| |400 ~| 200000 400000  GODOO0 80,0000
Fi50
Mo 21 Cospanue W nevwark Pafina .itf on line
Mo 23
10077
501 _
Ft100
i
1008
E0kd

JTro6on Bxoa moaynst MBCT-3 moxeT ObITb 3anporpaMmMMpoOBaH Ha OAWH U3 CnegyoLmnx

TUNOB Tepmonpeobpa3oBaTtenen, KOTopble 0TOOpaXatTcs B OKHax C BbiNagatownmMmn cnmckamm

«LWkanax:
Ne B cnucke Tun TepmonpeobpasoBaTtens
0 — TN TXK (L);
1 - TN TXK (E);
2 - TN TXA (K);
3 =TI TXKK (J);
4 - TN TMK (T);
5 =T TAMN(S);
6 - TN TNN (R);
7 —TC Pt50 (R,=50 Om, nnatuHoBsiii TC ¢ a=0,00385°C™);
8 —-TC I'p 21;
9 —TC I'p 23;
10 —TC 100N (R,=100 Om, nnaTtuHoBsiit TC ¢ a=0,00391°C™);
11 —TC 500 (R,=50 OM, nnaTuHoBbI TC ¢ a=0,00391°C™);
12 —TC Pt100 (R,=100 OMm, nnaTtuHoBbIn TC ¢ a=0,00385 °C™);
13 —TC 100H (Ry=100 Om, Hukenesbin TC ¢ o=0,00617 °C'1);
14 —TC 100M (Ro,=100 Om, MeaHbit TC ¢ a=0,00428 °C™);
15 —TC 50M (Ro=50 OM, MegHblit TC ¢ a=0,00428°C™);
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Ona MBCT-3 gonyCcTuMbiMK SBRSIKOTCA TOSbKO crieaytowme pukcupoBaHHble 3HadeHns MIN

n MAX wKanbl B 3aBUCUMOCTM OT TMMNa NepBUYHOro TepMorpeobpasoBaTens:

Onsa tepmonap XK(L), XKH(E), °C
Min Max
-50 100 150 200
0 100 150 200 300 400 600 800
50 200
150 400
Ona repmonap XA(K), °C
Min Max
-50 200
0 150 200 300 400 600 800 900 1100
200 600 800
300 450
400 900
550 650 750
600 1100
Ona repmonap XK(J), °C
Min Max
0 100 | 150 | 200 | |
Ona repmonap MK(T), °C
Min Max
0 100 | 150 | 200 | 300 |
Onsa repmonap MI(S), MNMM(R), °C
Min Max
0 1300
500 1300
Ona tepmomeTpoB conpotuBneHus 500, °C
Min Max
-120 30
-70 180
-50 100 150 250 400 600
-10 100
0 100 120 150 200 300 400 500
200 500
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Ona tepmomeTpoB conpotusneHusa 100, Pt100, °C
Min Max
-200 -100 -70 0 40 50 70 100 150
-150 0
-120 30
-100 50
-90 50
-70 180
-50 60 100 150 200 250 400 500
-30 20
-25 25
-20 30 50
0 50 100 150 200 250 300 400 500
50 200
100 200 300
200 300 500
Ona tepmomeTtpoB conpotusnenmsa 100H, °C
Min Max
-50 0 50 100 150 180
-25 25
0 50 100 150 180
50 100
Ona tepmomeTpoB conpoTtuBneHusa 50M, °C
Min Max
-50 50 100 120 200
0 100 120 150 180
Onsa repmomeTtpoB conpotusneHmsa 100M, °C
Min Max
-50 50 100 150
0 100 150 180

[ns TepmMoMeTpoB CONPOTUBIIEHUS MeaHbIX [p.23 gonycTuMo 3agaHue nobdbix 3Have-
HUW Havarna n KoHua wWkanbl n3 gnanasoHa muHyc 50°C + nntoc 180°C (gnanas3oH Havana u
KOHLa LKanbl 3agaetcsa Ha opMe Bpy4HyH0). Mpu 3TOM HY>KHO MMETb B BMAY, YTO 3a4aHue
AnanasoHoB yxe 50°C He pekoMeHOyeTCcsa n3-3a Manoro AMHaMu4eckoro amanasoHa n3mMeHe-

HUA BXOOHOIo curHana m CHMXXeHnAa TO4HOCTU M3MEepPEHUA.

3.5.5 KOHoUIYPUPOBAHME MOOYNA BBOOA AHANOIOBbIX CUTHAIOB
OBLEMNPOMbILWNEHHOrO MBAO-3

OkpaHHas hopMa nporpaMMMpoBaHnsi MOAyNs BBOA4A aHaNOroBbIX CUrHanos obuenpo-

MblwreHHoro MBAO-3:
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IL Mporpammuposanne MBA BE
Monoyno MBAO-3 426431.002 MO.V3 0x7EEAFC64 MOoOyNb aHANOrOBOro BEOOA 3
[ Konupoears Gasy Monyna ] 3ameHuTs Gasy Moayna BX0nH AIS—] - AI3—6
Nt rtexHonor. BXOAHOR min max ycTaeka ycTaeka ycTaeka ycTaeka 30HA
BXOA3 MOSHUKHA CHrHan (LN PasteDiL WEKAAB WK ans LL L H HH HEWYBCT. %
T oz 4-20 A || nHeldHas « | [% = | 0.0000 100,0000 20,0000 40,0000 g0.0000 a0.0000 ]
I 2 nozae 4-20 A - || HHERHES ~ | |% ~| 0.0000 100.0000 20,0000 40,0000 g0.0000 80,0000 ]
I 3 o233 4-20 mMA w || AMHERHAA | |% - | 0.0000 100.0000 20,0000 40,0000 60,0000 §0.0000 a
1 nos34 4-20 A || NHeldHas * | % = | 0.0000 100,0000 20,0000 40,0000 G0.0000 a0.0000 ]
5 nozis 4-20 M - || HHERHES ~ | |% - | 0.0000 100.0000 20,0000 40,0000 g0.0000 80,0000 ]
[
6 nozs-g 4= 200ty || nHHElHES ~ | % ~| 0.0000 1000000 20,0000 40,0000 50,0000 80,0000 ]
0-20 MA Cospanve M nevars ganna _itf on line |

Ana MBAO-3 B okHax € BbinagatrowmumMmm cnuckammn «BxogHowm curHan» moryT 6bITh 3a-

nporpamMmmMmmpoBaHbl crneayrlimne BXoaHble 3NIEKTPUYHECKNE CUrHarbl TOKa:

Ne B cnncke BXOZIHOW CuUrHan
0 4 - 20 MA;

1 0 — 20 MA;

2 0-5MA.

3.5.6 KANMBPOBKA MOOYNEW BBOOA AHATIOIOBbIX CUTHATOB

3.5.6.1 JkpaHHasa popma nporpaMmMmmpoBaHus MOAyNa BBOAA aHANOroBbIX CUrHanoB
NO3BOJISIET OCYLECTBUTL KanmbpoBKy namepuTenbHbiX BXOAOB. [pu Bbinycke Ha NpeanpuaTtnm -
N3roToBUTENE MOAYSIM BBOAA aHANOroBbIX CUrHANOB nNporpamMmmMmpytoTes (cm. n.1.2) n kanmbpy-
HOTCS B COOTBETCTBUK C 3anporpaMMmnMpoOBaHHbLIMU TUNaM1 U Anana3oHamMmn BXOLAHbIX CUTHANoB.

B ycnosusax akcnnyataumm kanubpoBka TpebyeTcs B ABYX Cnyyasix:

1) ecnu npu NporpamMmMmMpoOBaHMM N3MEHEH TUM 1 Ananas3oH BXOAHOro curHana ans
MBIC-3, MBAO-3;

2) ecnuv npu nepmoanyeckon noBepke NOrpeLlHOCTb Kakoro — nmbo kaHana moayns Bbl-
XoOuT 3a gonyctumble npeaens (4519 MBAW-3 BO3MOXeEH TOMNbKO 3TOT Cry4van).

[ns kannbpoBkn HEOBXOANMO NOAKNIYNTL K KannbpyemomMy BXO4y MCTOYHUK BXOOHOIO
curHana un obpasyoBoe CpeacTBO M3MEPEHMS BXOAHOMO CMrHana KnaccomMm TOYHOCTU HE HUXKe

0,05 % wnn nogaTb BXOAHOW CUrHam OT COOTBETCTBYIOLLEro kanvbpartopa.
3.5.6.2 [ina MBAW-3 curHan 4 — 20 mA gormkeH nogaBaTbCs OT kanmbpaTopa B pexnve

cMMynsiTopa ABYXNPOBOAHOMO AaTymka C NUTaHNMEM OT TOKOBOW NeTnu, obecneyYeHHon BXOAHON
uenbto MBAN-3.

31



®
lh MAC-05 LIKNIr.421411.005 U3

3apaTtb BXOAHOW curHan B AuManasoHe N3MeHeHnsa BXo4HOro curHana. Haxatb Ha dopme
nporpammupoBaHma mogynst kHonky «ON LINE». Ha akpaHe oTobpakaeTcsa akpaHHast oopma

pexuma «ON LINE».

[ n Kanubpoeka aHanorossix sxogoe MAC-05 Y ——— S| ] | )
"“CK W OCTAHOEKA TaAMepa
SanyueH TaAMep
Moayne MBAM-3 KanuGposka
Mosuuuna xon MIN ron AlN ron MAX Tek. snaw. Pasmep. Tek.snaw. 8 % Hapyw. Cocr
Bxoa 1 nos.1-1 5522 7860 27907 | 10.4428 % B E | hin e
Bxoa 2 nos1-Z2 | 5527 0 27935 % B | i (v
Bxoa 3 nos1F | 5522 0 27912 % B sl i (e
Bxoa 4 nos.1-4 5520 0 27912 % B | i (M
Bxon 5 nos.1-5 5519 0 27903 z B | i (e
Byon 6 nos. 16 5525 0 27931 % o] M Min | [Man

A

[MporpammaTop paboTaeT B peXXuMe LUKIIMYeCcKoro BBoga AaHHbIX OT BbIOpaHHOro Moay-
nsa. Ha dpopme oTobparkaeTcs no3nund, UsSMepeHHoe 3HadYeHne, CUMBOSbI HapYyLLIEHWS YCTaBOK
(LL, L, H, HH) nnn «<HOPMAY, ecnu HeT HapyLleHns1 yCTaBOK. B kpainHem npaBom okHe oTobpa-
XaeTcsa cocTtosiHMe kaHana: «M» - namepenune, «O» - 0bpbIiB NUHUKM cBA3N, «K» - KannbpoBka.

M3mepeHHoe 3HaveHne oTobpaxaeTcsa B eauHuuax usnyeckon BennimHbl UsmepsemMo-
ro TEXHONOMMYECKOro napamMeTpa, 3anporpaMmMmpoBaHHbIX ANg AaHHOro Bxoaa u B % OT 3anpo-
rpamMMMpPOBaHHON LKasbl, 06paboTka BXOAHOrO CUrHana ocyLLecTBAseTCS B COOTBETCTBUN C
3anporpaMmMmpoBaHHbIM anropuTMoM (NMHenHoe npeobpasoBaHne UM KOPHEN3BIIEYEHNE).

Ecnn BxogHOM curHan He nNogksitoyeH, To nporpamMmmMaTtop nokasbiBaeT 00pbiB NNHUN.

Ecnv BxogHOW curHan HaxoguTcs He B AuanasoHe N3MepeHusi, To nporpammMaTtop noka-
3blBaeT «3allKkanmeaHue» BBEPX N BHMU3 Ha 1 % OT 3anporpaMMmpoBaHHOIO No JaHHOMY
BXOA4y AMana3oHa n3mMepeHus.

HaxaTb kHonky «KannbpoBka BbIK/BKN» B CTPOKe BbIGpaHHOro Bxo4a, npu 3TOM B Npu-
6op nocTynaeT KOMaHAa nepeBoa BbIOPAHHOMO KaHana B pexuM KanmbpoBKn 1 KaHan nepe-
XOOUT B pexum Kannbposku. Ha popme otobpaxaeTcsa pexunm kanmbpoBK/ BbIBPaHHOrO KaHa-
na.

B pexnme kanmbpoBkn namepeHHoe 3HavyeHne maclitabupyeTtca B eauHuLax sanpo-
rpamMmMMpOBaHHOro BXxoAHoro curHana (anga MBAW-3 - MA) n omkHO coBnagatb C NokasaHUsMu
kanubpaTtopa. Npu nepexoge B pexumm kanmbposkn B mogyne MBAW-3 aBTomaTn4eckn OTKNHO-
YaeTCcsl KOpHEM3BIIEYEHME, ECIM OHO 3anporpaMMmnpoBaHo Angd kanubpyemoro sBxoga. OTknto-
YeHne anropnTMa KoOpHeM3BreYeHust AenaeTca Ans Toro, YTobbl Ha BbIXOAEe BUOETb 3HAYEHUS,
MONMHOCTBLIO COOTBETCTBYIOLLME NOAAHHOMY BXOOHOMY CUrHanNy n He Tpebytowme HUKakmx go-

NOJIHUTEJIbHbIX Nepepac4HEeTOB.
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] n Kanwbpoeka aHanoroesix exogoe [AC-05 o
Myck M ocTaHoBKA Tafmepa
SanyueH TadimMep
Moayne MBAI-3 Kanutpoexa
Mosuuun roa MIM koa ALN rop MAx Tex svaw. Paswep. Tek.zHay. e ¥ Hapyw Cocr
Bxon 1 nos.1-1 5522 7870 27907 | 567773 | ™A B < ben [ bin | [ Max |
Bxon 2 nes1Z | 5527 0 27935 % B s vin] (M
Bxon 3| nos.1-3 5522 0 27912 % B i) Mo
Bxon 4] noa.1-4 5520 0 27912 % a M Min | [ Man
Bxon 5 nos15 | 5519 0 27903 % B i) (M
Bxon 6] nos.1-6 5525 0 27931 3 B i) (M

YcTaHoBUTL Ha Kanw6paTope BXOAHOW cuUrHan paBHbII7I Ha4any ananal3oHa namepdaemMoro
BXOOHOIo curHasna (4 MA B npmBegeHHoOM npl/lmepe), 00X0aTbCA yCTaHOBUBLLETrocA 3Ha4YeHnA

Ha dopMe n HaxxaTb kKHomKy « MIN». Ha akpaH BbIBOAMTCS NpeaynpexaeHune:

9 BHu1MaHWe! Cevac By AeT npousBeAeHa KanmbpoBka
- Ha4ana WKanb! M3MepeHna
¥6eanTeck, NOASH MK Ha BX0A CHrHan,
COOTBETCTEYHLWMI Ha4any WKane!?

T

HaxaTb kHonky «[a», npm aToMm komaHaa kannbposkn MIN noctynaet B MUIM-5A8 n na-

rfiee B COOTBETCTBYOLININ MOoaynb BBoAa. B moayne BBOAa 3Ha4YeHWe BXOAHOro curHana, 3a-
dMKCUPOBAHHOE B AaHHbLI MOMEHT, B Buae AsonyHoro koga AU sanomuHaetcs B EEPROM
MOAYINS B KAYeCTBE HWXKHEN penepHOM TOYKN N3MEPUTESNbHOIO KaHarna gaHHoro Bxoaa. Teky-
wee 3HaveHune koga AU, npuBegeHHoe k gManasoHy — 32768 + +32767 otobpakaeTcsa B rpa-
de «kog ALM», 3anoOMHEHHOE B Ka4eCTBE HKHEN PenepHOn TOUYKM U3MEPUTESTBHOIO KaHana
AaHHOro BxoAda 3HadeHune, otobpaxaetcs B rpade «kog MIN».

lMokasaHne Ha akpaHHOW hopme Npu 3TOM AOHKHO cTaTb paBHbiM MIN wkanbl + 0,15%
OT AnanasoHa U3MepeHus.

YcTaHOBUTb Ha kanmbpaTtope BXOLHOW CUrHamn paBHbIA KOHLY AnanasoHa n3aMepsieMoro
BXOOHOro curHana (20 mA B NnpvBe4eHHOM NpUMepe), 4OXAATbCs YCTAaHOBMBLLErOCHA 3HaYeHNs
Ha dpopMe N HaxaTb KHOMKY « MAX». Ha akpaH BbIBOOMTCA aHanorMyHoe npeaynpexaeHue.

HaxaTb kHoMKy «[a», npu aToM komaHga kannbposkn MAX noctynaet B MUIM-5A8 n
Aanee B COOTBETCTBYHOLLNM MOAYNb BBOAA. B Mogyne BBoga 3HayeHMe BXOOQHOroO curHana, 3a-
oMKCUMpPOBaAHHOE B AaHHbLIM MOMEHT B BuAe asoundHoro koga AL, sanomuHaeTcs B EEPROM B
KayecTBe BEPXHEN penepHOn TOUKM N3MEPUTENBHOMO KaHana AaHHoro Bxoga. 3anoMHeHHOeE B
KayecTBe BEPXHEN peNepHON TOUKM N3MEPUTENBHOrO KaHana gaHHOro Bxoaa 3HayeHue, otob-

paxaeTca B rpade «kog MAX».
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NMokasaHme Ha akpaHHOW hopmMe NP 3TOM AOSMKHO cTaTh paBHbiM MAX wkanb! + 0,15 %

OT Anana3oHa n3aMepeHun4.

3.5.6.3 BKpaHHble hopmbl KanMbpoBKN MOAyNen BBOAA MHEBMATUYECKNX aHaNOroBbIX CUr-
Hanos MBI1C-3 1 mogynen BBoAa aHanoroBbIx curHanoB obLienpomMeiwneHHbix MBAO-3 aHano-

TMYHbI.

- %
n Kanubpoeka aHanorossix sxogos MAC-05 - W —— — =S

IMyck U OCTAHOEKA TaAMEDa

SanyueH Tadmep

Moayne MBAD-3 Kanutipoeka

Mosuuun ron MIN roa AlN ron MAX Tek snaw. Pasmep. Tex.snau. 8 % Hapyw. Cocr
Bron 1| nos.3-1 567 2797

27864
27956
2787
27996
27907

secn|| | Pin | | Max

Bxoa 2| nos.3-2 LLoF | sen|| | Min | | Max

Bxon 3 nos.3-3 5563 gein|| | Min | | Max

Bron 4 nos.3-4 hh46 sekn|| | Min | | Max

Bxoa 5 nos.3-h LLYa gekn | | Min | | Max

[—2E — I — R — R — R — ]

LB B | | I |

Bxoa 6| nos. 3-6 LER3 wawal| | Min | | Max

Ana MBIMNC-3 moryT 6bITb 3anporpammMmMpoBaHbl criegytoLme BXxogHble curHansl: 20 — 100
kMa, 0,2 — 1,0 krc/cm?; 0,2 — 1,0 aTm, 0,2 — 1,0 Bap. B pexvime kannbpoBKM N3MEPEHHOe 3Haue-
HVe MacLiTabupyeTcs B 3anporpaMMUPOBaHHYIO BENNYNHY.

Ona MBAO-3 moryT GbITb 3anporpammMmMpoBaHbi CrieayoLlme BXogHble curHansi: 4-20 MA,
0-20 MA, 0-5 MA. B pexnme kanmbpoBku n3amepeHHoe 3Ha4YeHne Mmaclutabupyetcs B MA. BxogHom
curHan (4-20 mA, 0-20 MA, 0-5 MA ) npu kanMbpoBke JOSMKEH NOAABaTLCS OT KanvbpaTopa anek-
TPUYECKMX CUTHArOB B PEXMME UCTOYHMKA TOKa.

Mpun nepexoae B pexum Kanmbposku, B 000UX TUNax Moadynen Takke aBToMmaTuyeckn ot

KIMto4aeTCA KopHeussrie4eHmne, ecrin OHO 3anporpamMmmmMpoBaHO ans Kanm6pyeM0ro BxXoOa

3.5.6.4 Kannbposka moayns BBoga cUrHanoB TepmonpeobpasoBarenen nckpobesonacHoro
MBCT-3

PenepHble TOYKN KanMbOpPOBKN N3MEPUTESNbHBLIX KaHaMNoB (Ha4yano ananasoHa u3mMepeHus
- KOHeL, AnanasoHa namepenusi) B mogyne MBCT-3 3anoxeHbl eanHble Ans Bcex TUMNOB U ana-

Nna3oHOB NU3MepeHnsa TC n egmHble onga Bcex TMMNOB 1 AMana3oHOB namepeHmnsa TI1.

Ana TC: Rtmin = 17 Om, Rtmax = 284 Om (Heckonbko wupe -200 rpaC - +500 rpaC no
wkarne 10007).

Onsa TM: Etmin = - 4 mV, Etmax = 67 mV (Heckonbko wupe -60 rpgC - +800 rpaC no
wkane XK L).
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OTn ananasoHbl OXBaTbIBAKOT BCE TUMbI TepMonpeobpasosaTenen n guanasoHbl U3me-
peHuns, NpeayCMOTPEHHbIE N cepTuduumpoBaHHble ana moayna MBCT-3. 3aBogckas kanub-
pOBKa KaXX4oro n3amepuTenibHOro kaHana CoxpaHseTcsl B Te4eHne BCero BpeMeHu aKcnsyara-
UUKN U HE N3MEHSAETCHA NPU USMEHEHUM TUMa JaTynKa U AnanasoHa uamepeHus (kanmbposka He
TpebyeTcs).

Ecnu B 3aKkase He ykasaHbl TUMbl 4aTYMKOB U AMana3oHbl U3MEPEHUs Mo KaHanam moay-
na MBCT-3, To moaynb noctaensieTca ckoHgurypmposaHHbiM kak 100l no Bcem kaHanam. Ons
HaCTPOWKM Kakoro-nmbo kaHana Ha Hy>Hbiin Tun gatymka (T, TC noboro n3 npeaycMoTpeHHbIX
TMMNOB) HY>XXHO B NporpammaTtope PRGO5_ HMI.exe oTkpbITb onumto "MPOMPAMM." ons Bbl-
©paHHoro moayns MBCT-3 1 3agaTh AN KaXXaoro naMmeputensHoro kaHana (cm. n.3.5.4):

- TMN AaTyuka;
- MIN, MAX wkanbi;
- yctasku LL,L,H,HH.

3anuncatb 6a3y gaHHbIX MO4YNA B Npubop.

lMocne nepenpoLmBkY, Unn B criydae nopym 6asbl gaHHbIX B EEPROM, Heobxoanmo B

pexume "on line" kanmbpoBaTb Kaxabl KaHan ykasaHHbIMU BXOo4HbIMWU curHanamm TC n TT1.

[nsa atoro Ha dopme «[lMporpaMmmmnpoBaHne aHanoroBbiX CUrHanoB» (CM. N.3.5.4) HyXHO:

— 3anporpammupoBaTb Kannbpyemsbin Bxog kak TC 100I[T;

— 3anucatb 6a3y gaHHbIX MO4YNA B Npubop;

— BOWTU B PEXUM «On line aHanoroBbIX CUrHanoBy;

— OTKanubpoBaTb Havarno M KOHEeL Anana3oHa M3MepPEeHUst 3HaYEeHNAMMN Rimin= 17

Om 1 Rymax = 284 Om,

— 3anporpammupoBaTb kannbpyembin Bxoa kak T XK(L);

— 3anucatb 6a3y gaHHbIX MO4YNs B Npubop;

— BOWTU B PEXUM «ON line aHanoroBbIX CUrHanoBy;

— OTKanubpoBaTb Ha4ano u KoHeL Anana3oHa N3MepeHust 3Ha4YeHUaIMN Eqmin = - 4 mV,

Eimax = 67 mV,

- CKOHGIUIypmpoBaTh MO KaXXgoMy U3MepUTENbHOMY KaHarny Tunbl TepmonpeobpasoBa-
Tenen TC / TT, gnana3oHbl namepeHus (wkanol) n yctaskm (LL,L,H,HH) B cooTBeTcTBUM C pa-
©04YMM NPOEKTOM M 3anucaTb 6a3y gaHHbIX MoAynsa B npmnbop.

B otnnume ot gpyrmux moaynen, B mogyrne MBCT-3 nmeetcs cejbMOM JONOMHUTENbHbIN
BXO[J — BXO[, M3MepeHus TemnepaTypbl xonogHoro cnas TI1, noatomy Ha hopme oTobpaxaeTtca

COCTOAHME CeEMU U3MEPUTESIbHbIX KaHaloB: 6 pa6oq|/|x BXO4OB W1 BXoA 7 Aat4duka TeMnepartypbl
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xonogHoro cnas Tl TXC. Bxog 7 He KOHUrypupyembin, AaT4ymk TeMnepaTypbl XOSIOAHOMo

cnas gomkeH 6biTb 10001, kanmbpyeTtca Bxoa 7 3Ha4eHMAMU Rimin = 17 Om U Rinax = 284 Om;
o > N

-
l} Kanubpoeka aHanoroesix sxogos MAC-05

Moayne

Nozuuua
Bxoa 1| nos.8101

Bxon 2| nos 8102
Bxoa 3| nos.8103
Bxon 4| nos.8104
Bxon 5/ nos 8105
Bxoa 6| nos.8106
Txe TXC

MBCT-3

xon MIN
-28977

-29110
-28807
-29078
-29140
-29213
-29139

xon AlN

1413
-6379
-6071
-32768
-32768
-32768
-32768

ron MAX Tek. sHau.

29404
29271
29575
29304
29243
29170
29243

INYck M OCTAHOEKA TaAMEPa

SanyuweH TaAmep

144148
53.2167
53.2578

rpaa.C
rpaa.C
rpaa.C
rpaa.C
rpaa.C
rpaa.C

rpaa.C

72,07
53.21
53.26

Kanutipoeka

Pasmep. Tex.snay. 6 % Hapyw. Cocr

HOpMa M
HOpMa M

HOpMAa

(]

BEKA

BEKN

(]

BEKA

BEKN

(]

Hin
Hin
Min
Hin
Hin
Min
Hin

d

/amepeHHoe 3HaueHre oTobpaxaeTcsi B °C 1 B % OT 3anporpamMMMpoBaHHOM LKanbl (Ha

pucyHke Bxog Ne1 umeert wkany 0-200 °C), 06paboTka BXOAHOMO curHamna ocyLLecTBIAETCS B

COOTBETCTBUM C 3anporpaMMMpOBaHHbLIM anroputMoM (pacyeT Temnepatyp ans Bxogos TI1

OCYLLECTBMSAETCSA C KOMMNEHcaumen Temnepartypbl xonogHoro cnas TI1).

Mpn nepexope B pexum kanudposkn MBCT-3, ecnu kanubpyeTtcs Bxog TI1, To oTkntova-

€TCA KOMNeHCauuna TeMnepaTtypbl XOJ1I04HOIo cnad tepmMonapbl U KOHTPOJ1b O6prBa JINHUN,

pa3mMepHOCTb coxpaHsietcst °C.

( ]} Kanwbpoeka aHanoroesix sxogos MAC-05 S | B || ]
MNyck ¥ ocTaHOEKa TafmMepa
SanyuleH TaAmep
Moayne MBCT-3 Kanubpoeka
Mosuuua xon MIN kon ALLN ron MAX Tex. 3nay. Pasmep. Tex.snay. 8 ¥ Hapyw. Coct
Bxoa 1| nos.8101 | -2§977 1413 29404 | 144148 [rpan.C K [l [Min] [Max]
Bxon 2| nos.8102 | -29110 -6378 29271 53.2382 | rpan.C 53.24 HOpMa M M Min | | Max
Bxon 3| nos.8103 | -28807 -6071 29575 532578 | rpanC 53.26 HopMa M ﬂ Min | | Max
Bxon 4 nos.8104 | -29078 -32768 29304 rpan.C ﬂ M Min | | Max
Bxon 5 nos 8105 | -29140 -32768 29243 rpan.C ﬂ ﬂ Min | | Max
Bxoa 6] nos.8106 | 29213 -32768 29170 rpan.C a M Mirt | [ Max
Txc TXC -29139 -32768 29243 rpan.C ﬂ M Min | | Max

OTN N3MEHEHUS B anroputme C*)yHKLI,I/IOHI/IDOBaHI/IFI moayn4a O6yCJ'IOBJ'IeHbI cneayrwnm:

1) OTKITIOYEeHMnE anroputMma KomneHcauumn genaetTca anda T1oro, 4YTOObI Ha BbIXOAE BMAOETH

3Ha4YeHund, NoJIHOCTbO COOTBETCTBYHOLLME NOJaHHOMY BXOOHOMY CUTHAI1Y U HE Tpe6y+ou.|,l/|e HWN-

Kakunx OonorHUTErbHbIX NepepacyeToB

2) OTKIKOYEeHne KOHTPOIIA O6prBa nuHUKM TT1 npon3BognTcAa B CBA3U C TEéM, YTO B HOP-

ManbHomMm pexunme pabotel MBCT-3 Ha kaxgom LMKNe M3MepeHust Npon3BoaMTCA KOHTPOIb 00-

pbiBa NMHUM nyTemMm noaayun B JIMHUIKO TOKa 25 MKA OT UCTOYHMKA TOKa. VICTOYHMK ToKa npu 3TOM

OKa3blBaeTCs BKIIOYEHHBIM HABCTpeYy Bbixoay ummutatopa curHana Tl (kanubpatopa) n co-
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34aeT NoMexu B ero pabote (HanpuMep, BbI3bIBAET «pacKkayvky» ero BbIXOQHOro CurHana unm
ApYyrne nckaxeHus).

BHUMAHUE!

OCOBEHHOCTU KAITMBPOBKWU MOAOYIIA MBCT-3:

1) B mogyne MBCT-3, Henogkno4eHHbIM AaT4YnK TemnepaTypbl XON0o4HOro cnas (BXoa
Ne7), aBToMmaTnyeckn hopmupyeT npusHakm obpbiBa NMMHUK N5 BCEX BXOAOB MOAyns, 3anpo-
rPaMMMPOBaHHbIX Ha n3MepeHne curHanos TI1, HE3aBMCMMO OT TOro, NOAKITOYEH AAaTUMK K BXO-
ay TI unu HeT. MNMoaTomy, ecnu xoTs 6bl 0 aMH BXO4 MOAYNS 3anporpaMmMmupoBaH Kak TT1, gatymk
TemnepaTtypbl xoniogHoro cnas (A4l 100l unu ero akBMBanNeHT) AOMKeEH ObITb 0653aTENBHO
NOAKIMIOYEH.

Mpu nepeBoge Bxoaa Tl B pexum kannbposkn, oTcyTcTBue gatymka TXC He Bbi3biBaeT
HeJOCTOBEPHOCTb U3MEPEHUS MO JaHHOMY BXOAY.

2) MNocne kanubposku Bxoaa TI1 (B pexnme KanmbpoBKM KOMMNEHCaAUMsl TemnepaTypbl
XONOAHOro cnas aBToMaTMYeckn NPOrpaMMHO OTKIIOYAETCH) HYXKHO HaXXaTueM KHoMnku « Kanuno-
POBKa BbIKMN/BKI» BbIATK U3 pexnMMa KanmbpoBKn 1 NpoBepUTb AENCTBME KOMMNEHCALNN TEMMe-
paTypbl XOSIO4HOrO cnas.

[1ns1 3TOro HyXHo:

— nogknounTb K Bxogy Ne7 marasmH conpoTusneHum no 3-x NpoBOgHON CXeEME;

— ycTaHoBMTL conpoTueneHne 109,89 Om (cooTBeTcTBYeT TemnepaTtype 25 °C — cepe-
JVHe anana3oHa komneHcauum 0 — 50 0C);

— nopaTb Ha Bxoa TI1 oT kannbpaTopa curHasn, COOTBETCTBYHOLLMIA Ha4any LwKanbl
(MIN) npu Temnepatype xonoaHoro cnas 25 °C (Umin_o — Uzs_0);

— Ha 3KpaHHOMN hopme OOMKHO BbITb 3HaYeHMe paBHoe Havany wkanol = 0,3 % oT gua-
nasoHa N3MepeHus.

Ecnn ananasoH usMepsieMblx TemnepaTtyp HaunHaetcs ¢ 0 °C (unu BkntoyaeT B cebs
HyIb), TO MOXHO YCTaHOBUTb Ha BXog, TI KOPOTKO3aMKHYTYIO NepeMbIYKY, Toraa, Npu n3meHe-
Hun conpoTmenexus ot 100,0 go 119,7 Om Ha Bxoge 7 (0 — 50 °C), Ha akpaHe XKW nporpam-
MaTopa nokasaHus Bxoga Tl 1 Bxoga Temnepatypbl XonogHoro cnas (Bxo4 Ne7) AOmKHbI COB-
nagatb = 0,3 % OoT AManasoHa n3mMepeHus.

BHUMAHUE!

NMocne okoHYaHMA KanNnMOPOBKU KaHarna ero o6sa3aTesfibHO HY)XXHO NepeBecTU B pe-
XXMM HOPManbHOro namepeHust KHonkon «KanmbpoBka BbIKN/BKN» Ansi BOCCTaHOBJIEHUA
pabouero anroputma cbyHkuMoHMpoBaHus. KaHan Takke nepexoauTt B peXXuUM HopmMarnb-

HOro namepeHusa npu BKNNKO4YeHUN pexkxmma KaHVIGPOBKVI cnepgywouwiero Bxoga moayns.
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3.5.7 KOH®oUIYPUPOBAHUE MOLYJEN BbIBOJA ONCKPETHbLIX CUIrHANOB MP

Llej'lblO nporpamMmmMmmpoBaHnA Mop,yneﬁ BbiBOAa ANCKPETHbIX CUTHarNoB ABJIAETCA oripeae-
JIeHne Tnna BblIXO040B 1 3aJaHNe PeXnMoB NX pa6OTbI, KBUTUPOBaAHUA U C6p008. O6a Tuna mo-

aynen: MP-51, MP-53 nporpammunpytoTcs 0gMHaKoBO.

r -
]h Mperpammupceadue mogynei MP [iz-,l
Mooyne MP-53 Bbix 1-8 pene 220V AC 2A MOOyNb AUCKpeTHOro BnBoaa 1
| Konuposate Gasy moaynsa | JamenuTs Gasy moayna on line
M EBuTHpOBRaHHE Cepoc
e Tun Buixona ||Ynp. - ¢ Gnok./6es GAOK. || © WEHTDanbHOA C BEPXHErD HOMEDP BHOAA C WEHTPanNLHOAR © BEPXHEro HOMEP BXoAa
: CurH. - cBEeT/3BYK navenu MHHI YpoEHA EBHEWHEr o naHend MHHIL YpoBHA EBHELIHEr 0
KBHTMPOBaHUA c6poca
1 |gnpasn. - | | C GNOKKMPOBKOMA - | 0 7 7 1]
2 | ynpaen. - | | G235 GA0KHPOEKH - | 0 1]
3 | ynpagsa. v | | Ges GAOKHPOEKK - | 1] 0
4 |gnpaBn. - | | C GNoKKMPOBKOA - | a 7 1]
5 |gnpa3n. b | | C  GA0KMPOEKONA b | i v 0
6 | ynpagEa. v | | Ge5 BAOKHPOEKH - | 1] 0
7 | ynpagn. - | | fies GA0KMPOBKK - | 0 1]
8 |gnpasn. - | | C GNOKKMPOBKOMA - | 0 7 7 1]

Twun BbIXO4a MOXET NPOrpaMMmMpPoOBaTbLCS Kak CUrHaNM3NPYHOLWMIA NN YNPaBASAoLLNA.

[ns ynpaBnsawoLero Bbixoga MOXeT NporpaMMnpoBaTbCs:

— BbIX04, C 611IOKMPOBKON (aKTMBHOE COCTOSIHME BbIXO4a COXpaHSIETCA 40 nepexona cur-
Hana, Bbl3BaBLLEro cpabaTbiBaHue Bbixoaa, B «Hopmy» 1 HaxxaTtus kHornku «Copocy);

— BbIXog 6e3 6noKMPOBKM (BbIXO4 NEPEXOANT B HEAKTUBHOE COCTOSIHME cpasy npu ne-
pexoae curHana, Bbi3BaBLlero cpabaTtbiBaHne Bbixoda, B « Hopmy»);

—  WUCTOMHUKKM curHana «Copocy: ¢ ueHTpanbHou naHenun moayns niankauum NMAC-05, ¢
BEPXHEr0 YPOBHSA No nHtepdency RS-485, ot BHeLWWHeN KHONKN cOpoca, NOAKMIOYEHHOW K 04-
HOMY U3 MoAyrnen BBoaa ANCKPEeTHbIX curHanos (MBOW-5, MBI C-9).

Afgpec Bxofa NoaKNYeHns KHOMKM BHELLHEro cbpoca nporpammupyetca: 1-n Bxog, 1-ro
moaynsi — agpec 1, 1-i1 Bxoq, 2-ro moaynsa — agpec 13 u 1.4.

[ns curHanuampyowero Bbixoga MOXeT NporpaMMnUpoBaTbCS:

— BbIXO[ CBETOBOW CUrHanmM3auuu;

— BbIXOJ 3BYKOBOW CUrHanNu3aummn.

[lns BbIxO4a CBETOBOW CUrHAnNU3aumMm NporpaMMmnpyoTCs ICTOUHMKK cUrHanoB «KButu-
poBaHune» n «Cbpocy». KButnposaHue nepeBogmT NpepbiBUCTOE CBEYEHNE B POBHbLIN CBET, KO-
TOPbIN COXpaHAETCA A0 NCHE3HOBEHUS MPUYMHDBI, BbI3BaBLUEN CUTHANM3aLUMIO, N HAXXaTna KHOMKW
«Cbpocy». Ecnn Ha KBUTUPOBAHHBIN, HO HE COPOLLIEHHBLIV BbIXO4 CBETOBOW CUrHanmsauum, npu-

XOOWUT HOBbLIN aKTUBHbIN CUrHan, To BO30OHOBNSIETCA npepbiBUCTaA CUrHanm3auuns.
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[nsa BbIxo4a 3BYKOBOW CUrHanNu3auum nporpammMmpyroTCcsa TONIbKO UCTOYHUKM CUTHana
«KBuUTMpOBaHME», KOTOPbLI CHUMAET NPEPLIBUCTLIN 3BYKOBOW CUrHAr.

HaxxaTtne BHeluHen KHOMKM «KBUTUpoBaHne» 1 yaepxaHue ee 6onee 3 ¢ BkNo4aeT npo-
BEpKy BHELLUHEeW curHanusaumm Ha BpemMs S c.

Ha dopme nmetotca kHonkn «KonnposaTb 6a3y moaynsa» n «3ameHuTb 6asy moaynsa».
KHonka «KonupoBaTtb 6a3y moaynsi» NO3BONSAET CKONMPOBaTb BO BHYTpeHHMI Bydhep nporpam-
MaTopa MHopMaUuIo 0 HaCTponkax Mogynsa. ATy MHOPMaLMIO MOXHO UCMONb30BaTh AN
3aMeHbl 6a3bl Moayna MP B aToM unu apyrom npoekte unun npubope npy NoMoLmn KHOMKK

«3amMeHnTb Basy moaynsa».
3.5.8 KOH®UIYPUMPOBAHWE MOOYNA TOKOBOIO BbIBOAA MCKPOBE3OMACHOro MTBW-5
3.5.8.1 Onwucanwne anroputmos mogyns MTBW-5

3.5.8.1.1 MTBW-5 —npeacTtaenseT cobon wecTnkaHanbHbii MOAYb BbiIBOA4A TOKOBbLIX
curHanos 4 - 20 MA C aKTMBHbIM BbIXOA0OM (NMUTaHue npeobpasoBartenen no AByXnpoBOAHOMN
NHUK cBA3K). BbIxogHOW curHan nponopuMoHaneH ynpasngatoLwemMy Kogy, nonydyaemMomy B 3a-
BUCMMOCTM OT NPOrpamMMmMpPoOBaHNA OT Ccrneayowmx CTOYHNKOB:

— BXOJHOro aHanoroBoro curHana — B peXume NoBTOpUTENS;

— YNpaBrsoLWEro curHana perynaropa — B pexume MNMANL ynpasneHus.

B cBoto ovepenb NMUNO-perynatopbl MOryT oyHKLNMOHMPOBaTL B COCTaBe NPOCTON OHO-
KOHTYPHOW CXeMbl, KackagHOW CXeMbl PerynmpoBaHns UM cxeMbl C MPOrpaMMHbIM 3a4aTHMKOM.

B mogyne MTBW-5 anroputm perynmpoBaHnsa peanu3oBaH Tak Ha3blBaeMown naparn-
NenNbHOWN CTPYKTYPOK, TO €CTb NPONopunoHanbHas, nHTerpansHasa n gudpdepeHumnanbHasa va-
cTn obpabaTbiBaloTCa NapannesnibHO 1 He OKa3bIBaOT BAUSHUA OPYr Ha Apyra.

PacueT ynpaBnstoLLero BO3aencTBmsS perynstopa npon3soauTcs no cneayowmm KOHEYHO —
Pa3HOCTHbLIM YPaBHEHUSIM C NPUMEHEHEM (DUIbTPa BEPXHUX YAcTOT B AMdddepeHLmManbHON Ya-

CTU N HanoxxeHnem OFpaHI/I‘-IeHI/IIZ Ha UHTEerparbHyt0 4acCTb U ynpasndroLliee BO3eNCTBUE:

e, =SP -PV, owmbka perynupoBaHus;
U, =Kp-e +I,+D, Min < U; £ Max ynpasnsioLiee BO3AeNCTBUE;

At :
I, = ?-ei +1., Min = |; < Max NWHTerparnbHas cocTaBnstoLlas;

i
Td N -Td
D=——D,+——-| & —¢& n epeHunanbHasa coctaBnatoLwas;
' Td+N-Aat Td+N-At(' "J Abepeny -

U, €0..100%
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Kp — koahpmumeHT nponopunoHansHOCTH, Ti — NOCTOSIHHAA BPEMEHN NHTErpupoOBaHNS
(Bpems nsogpoma), Td — noctositHHas BpeMeHn auddepeHunpoBaHns (Bpems yrnpexaeHus).

Bpems auckpetunsaumm At = 1 ¢, N = 4 — rpaHnyHaga Yactota unbTpa anddepeHum-
anbHOM cocTaBnAoLen (KOaPULMEHT bunbTpaumm).

Kaxgbl n3 6 perynsatopoB MMeeT JOCTYMHble AN YTEHUSA U 3annucu no nHTepdgency
RS-485 npubopa NMNAC-05 BxoaHble 1 BbIXOAHbIE aHANOroBble U ANCKPETHbIE CUrHasbl. JTO
NO3BONSIET OpPraHn3oBaTb OTOBpaXXeHne KOHTypa perynmpoBaHusa Ha paboyem mecTe onepaTo-
pa n obecnevnTb ynpaBneHne perynatopom.

AHanoroBsble curHanbi:

— PV - perynupyemasi nepeMeHHas B (oM3nM4eCKnX BENUYMHAX perynmpyemoro TeXHo-
NIOrM4eCcKoro napamMmeTpa (TONbKO YTeHME).

— SP — 3agaHue perynatopa B eAuHuLax LWKasbl perynupyemomn nepemMeHHon (4te-
Hue/3anuco);

— OUT — BbIxogHou curHan perynatopa 0 — 100 % (4TeHue/3anuce);

Anpeca npotokona ModBus npusegeHsi B n1.4.3.3.1.

AnckpeTHble curHansi:

— pexum A/ P perynaTtopa (4TeHue/3anuch);

— pexum All/ He Al perynaTtopa (YTeHune/3anuch);

— [QWCKPETHbIV ynpasnsawowmi curHan 1 perynsaropa (4TeHme/3annce);

— [OUCKPETHbIV ynpasnsowmm curHan 2 perynsaropa

YTeHue/3anucb);

— [QWCKPETHbIV ynpasnsawowmin curHan 3 perynstopa (4TeHne/3anuch);

— OUCKPEeTHbIV ynpasnsawowmim curHan 4 perynsitopa (4TeHne/3anucb);
— HewucnpasHoCTb Bbixoga OUT perynstopa (TOnbKo YTeHue)
— HewucnpaeHOCTb Bxoga PV perynstopa (TOMNbKO YTeHMnE)

Anpeca npoTtokona ModBus npusegeHsbl B 1. 4.3.1.
3.5.8.1.2 O4HOKOHTYpHasa cxema ynpasreHust

B py4yHOM pexnme paboThbl onepaTtop MMeeT BO3MOXHOCTb HEMOCPEOCTBEHHO BO3EN-
CTBOBaTb Ha BbIXOA perynsitopa, npu atom yctaska (0-100%), 3agaBaemas onepaTtopom ot MK
unn HMI naHenn, nepegaeTtcs HeNnocpeacTBEHHO Ha Bbixog OUT. PerynaTtop paboTaeT B pe-
XuUMe crnexeHus, npu 9ToM 3agaHue perynsaropa SP aBToMaTtndecku nogaepXxvBaeTcs paBHbIM
TeKyLeMy N3MepeHHOMY 3Ha4YeHuIo yrnpasnaemon senuyuHel PV. B aBTomatnyeckom pexnme
perynaTtop Ha OCHOBE [aHHbIX O 3Ha4YeHUKU ynpasnsemMon BennumHel PV v 3agaHma SP popmu-

pyeT no NNL - 3akoHy ynpasnsiowee so3gencrame OUT.
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3.5.8.1.3 O4HOKOHTYpHas cxema ynpaBfieH1si C NPOrpaMMHbIM 3a4aT4YMKOM

Ecnu 3anporpammmpoBaHa cxema KOHTypa perynmpoBaHus ¢ NnporpaMMHbIM 3a4aT4MKOM
(n.3.5.8.2.5), To nogkntoyeHne 3agaTymka Kk Bxoay SP perynatopa npoMcxoanT nNpu BKINKOYEHUN
pexuma All, npyn 9TOM perynartop nepexoauT ¢ pydHOro Ha aBToMaTuyeckuin pexxum. NMpu nep-
BOM BKJTHOMEHMM 3aaTyMKa OH CTapTyeT C NepBOro wara TeXHONorM4Yeckom nporpamMmmel, npm
NMOBTOPHOM - 3anycKaeTCs C TOYKM OTKITOYeHNs pexnma. Mo ncuyepnaHum waros BbIXo 3agaT-
YMKa OCTaeTCHa paBHbIM 3afaHuio nocrneaHero wara. lNepexoa Brnepen/Hasag no waram npo-
rpaMMbl OCYLLIECTBISIETCA NPU NOSKITHOYEHHOM 3aJaTynKke Npu NOMOLLM ANCKPETHbLIX CUrHanoB
112 (n.3.5.8.1.1) cBA3aHHOrO C HUM peryndaropa. [JUCKpeTHbIN curHan 3 nepeBoguT akTUBHbLIN
3afaTyunK Ha Havyano nporpamMmmbl. AKTUBM3aLMSA OUCKPETHOro curHana 4 curHanmsmpyert o 3a-

BEpLUEHNMN TEXHOIOTMYECKON NPOrpaMMbl.

5P 5P
e el
- T T ES mig || n3
- - - - auT
- - - ¥
ra3

3.5.8.1.4 KackagHasa cxema ynpaBneHus

[MepBoHaYanbHO perynaTopbl BHELLHErO U BHYTPEHHErO KOHTYpa PYHKLMOHUPYIOT Kak
ABa He3aBUCUMMbIX OAHOKOHTYPHbIX perynatopa. 3aMblkaHue Kackada OCYyLLECTBASETCA Npu
BKNtoYeHUn pexxuma All Begomoro perynsatopa, npu 9TOM OH NepexoauT C py4HOro Ha aBToMa-

TUYECKUI pexum n ganee nonyvyaeT 3agaHune C BbiXoda perynatopa BHELWHEro KOHTypa.
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3.5.8.2 [MporpammunpoBaHmne KOHTYpPOB perynmpoBaHus

3.5.8.2.1 Onucanwne dopmbl «porpammmpoBaHne perynsaTopoB»

[na nporpammmpoBaHnst KOHTYPOB PEryNIMPOBaHNA NOCNe 3anycka NnporpaMmmbl
PRGO05_ HMI v 3arpy3ku gaHHbIX 13 npubopa Hy>KHO HaxkaTb KHOMKY «[1porpammupoBaHme» Ha
dopme HanpoTue BblbpaHHoro moayna MTBW-5 B Tabnuue mogynen seoga-sobiBoga. [po-
rpaMmma BBOOMT AaHHble NporpaMmMmupoBaHus no atomy moaysnto ns EEPROM npubopa n pas-

BoOpayvnBaeT d)opMy OTO6pa)KeHI/IFI OaHHbIX nporpamMmMmmnpoBaHns.

I} Nporpammuposanue perynatopoe E@ﬂ
Mopt Co383HNE SNEMEHTOE CXEMEI MNporpammupoeanne
| | ———
Iv & 1§
Monyns MTBU-b 426431 000 MO V1 0xbCB6CA74
[ Moetopurens curHana |
BxogHble cHrHaNE! MNeyars JWCKpETHEIE BbiXOE

MeHto hopMbl MPOrpaMMUpPOBaHNS PErYNATOPOB COAEPXKUT ABa pasaena:

— pasgen BBoaa/BbiBoAa 6a3bl AaHHbIX PErYNSTOPOB COAEPXKUT ABE KHOMKW:

— B pasgerne «Co3aaHune 3neMeHTOB CXEMbI» KHOMKA:

_"Jl «Co3gaTb KOHTYp perynupoBaHusa»
- KHomnka «[lMoBTOpUTENb CUrHana» CryxuT A8 NpoBepku npeobpa3oBaHUsA 3a4aHHOro
BPYYHYIO 3Ha4YeHUSA TOKOBOrO BbixoAda B % B BbIxoAHOM curHan 4-20 MA (cm. 3.11)

MporpammupoBaHMe HOBOro KOHTYpa PerynMpoBaHnst HAYNMHAETCS C HaXKaTUs! KHOMKM

_"J| B pasgerne «Co3gaHue 3aneMeHTOB CXeMbl», NPy 3TOM BbIBOAMTCA aKpaHHasa dopma «[po-
rpaMMMpoBaHMe KOHTypa peryrmpoBaHusi», Npu NoMoLLM KOTOPOW NPpOoM3BOAUTCS BbIGOP TUMNa

KOHTYypa 1 HacTpoliKa ero napamMeTpoB.

42



®
lh MAC-05 LIKNIr.421411.005 U3

Mop KOHTYpaMu perynmpoBaHus NoApa3yMeBatoTCsl CXEMbl perynmpoBaHusi, onpeaens-

uwunecd cnegyowmnmmMmm TmunamMmun:

NOBTOPUTESIb CUTHana,

OLHOKOHTYpHbIN [MN[-perynsartop;

KaCKagHasa cxXema,

MALO-perynatop ¢ nporpaMMHbIM 3a4aTYMKOM.
Ansa rpadmyeckoro npeacTaBneHnsa KOHTYPOB perynvpoBaHnsa NCNONb3yTCsa onpeae-
NeHHble rpaduyeckme n3obpaxxeHns:

— rpaduyeckoe nsobpaxeHune nostoputens curHana (MNC):

AT
nc

n

’— Boix LLATT N:1
1 _

— rpaduyeckoe nsobpaxenune NMUO-perynaropa (MAQ):

A2
5P
KP=1.2500

MHa

Ti=15.000
Td=6.0000 n
OL=0.00%
OH=100.00%
0SF=256.000 sbix LA N2

-

— rpaduyeckoe nzobpaxeHue nporpammHoro 3agatymka (M3):

0 g
SP1=000
T2=0c
SP2=000
T3=0c
SP3=0,00
Te0c
SP4=0,00
T8=0c

SP5=0.00 Ha per 5

TE=0c

SPE=0,00 ’T

Ha rpadmyecknx nsobpaxeHusax NnpuMeHeHbl cneayowme o6o3HavYeHns:
— Al1_1, All_2 — ngeHTndUKaTopbl perynmpyembix aHamnoroBbix curHanos (Cob6CTBeH-

HbIX W U3 NOKanbHOW ceTn), Npy1 NPorpaMMmUpoBaHn 3a4at0Tca X HOMepa (COOTBETCTBUE HOME-
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POB MAeHTUMKaTOpaM MOXHO YyTOUHUTL B Tabnuue «MHpopmauusa o Bxogax» npu HaxxaTum
KHOMKN «BxoaHble curHanbli»);

— N —Tun Bbixoga perynstopa (I — npsmon : e = SP — PV, O — obpaTHbin: € = PV — SP);

— KP, Ti, Td — HacTpowuku MNMAO-perynsatopa;

— OL, OH, OSF — orpaHu4eHus Bbixofa cHU3Y, cBepxy, 6e3onacHoe 3HayeHne Bbixoaa
Nnpw BKNIOYEHUU NUTAHUSA COOTBETCTBEHHO;

— T1+T6 — nHTepBanbl BpeMeHu 4N NnporpamMMHOro 3afatyumka;

— SP1+SP6 — 3Ha4yeHusa 3agaHna ona nporpaMmMHOro 3agaryduka,

[Mocne ycnewHoro 3aBsepLueHns nporpaMmmMmMpoBaHnga Ha popme nporpammMmnpoBaHns pe-

rynsTopoB NOSIBMSIETCS M300paXKeHne KOHTypa perynmpoBaHus:

al1_a
5P

MHZ,

kP=1.2500
Ti=15.000
Td=5.0000 o
OL=0,00%
OH=100.00%
05F=25.000 sbix LAI N-4

o

[ns peaakTMpoBaHUsi KOHTYpa perynmpoBaHus HY>KHO aKTUBU3MPOBATb NaHesb KOHTypa
LLeTYKOM JIEBOW KHOMKWN MbILLK MO 06OMY MOS0 3TOW NaHenu, (Npy 3TOM NaHesb MeHSIET LUBET U

cTtaHoBuTCA rontyéon). LLlenyok no Apyron NaHenn «noracut» paHee akTUBU3NPOBAHHbLIN KOHTYP.

|.|.||eJ'ILIKOM HpaBOIZ KHOMKN MbILLUX Ha akKTUBU3NPOBAHHOM KOHTYpPE Bbl3blBAETCA 0To6pa-
XE€HME KOHTEKCTHOIO MEHI0, UMEKLLEro 2 akTUBHbIE OMNUUK:
- «Pe,D,aKTI/IpOBaHI/Ie KOHTYpa perynmpoBaHus»,

— «Yganutby.
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T1=120c all_3
—_— N3 Ml
SP1=45,00 5P

T2=300 [ kP=1.2500
SP2=55,00 Ti=15.000
T3=420 ¢ Td=5,0000 n
SP3=1200 OL=0,00%

T4=800 OH=100,00%

SP4=E0.00 O5F=25.000 ebix LA M3

T5=0c IT

SPAR=0.00 Ha per 1

TE=0c PeAaK THPOBAHHE KOHTYPE PEry NMPOEaHHA
SPE=0.00 ¥ AaNHTE pel
— |T HonHpoEaTE (i

Mpu BbIGOpPE onummn «PegakTpoBaHMe KOHTYpa perynnpoBaHnsa» Ha KpaH BbIBOOUTCSA
dopma «llporpammmpoBaHne KOHTypa perynimpoBaHnsa», Npy NOMOLLM KOTOPOWN MOXHO U3MEHUTb
HACTPOVKN perynsTopoB 1 NporpaMMHbIX 3a4aTYMKOB;

Onumsa «YganuTby nNpeaHasHadeHa ansa yaaneHnsa n3obpaxeHust KOHTypa perynuposa-
HUA 1 HOPMaLMN O perynartopax, BXoASALWMX B 3TOT KOHTYP 13 6a3sbl JaHHbIX.

[MpaBuna nporpamMmMmnpoBaHnS perynsTopoB

Mpn NporpaMMMpoOBaHM HY>KHO PYKOBOACTBOBATbLCH CeayoLWmMMn npasnnamm:

— KaXXAbl KOHTYP perynmpoBaHnga oTobpaxaeTtca Ha doopMe B BUAe naHenu, Ha KoTo-
poW NOMELLIEHbI N306paxxeHnsa NMbo 0aHOro perynaropa, nMbo KackagHom cxemsbl, nMbo pery-
nsTOpa U NPOrpamMMHOro 3agaTyuka.

— MakCcumaribHOe KONMYeCTBO perynsaTopoB paBHoO 6;

— MaKkCcumarnbHOE KOfMYeCTBO NPOrpamMMHbIX 3a4aTYMKOB paBHO 6;

— MOXHO y4anuTb KOHTYP perynupoBaHus, npu aTom n3 6asbl AaHHbIX yaanaeTcsa nH-
dhopmaLmsa 0 BXOOALWMX B HEFO perynatopax n NnporpaMmHbIX 3agaTymkax, a uHgopmMaumsi oo
OCTaBLUNXCA perynatopax cMellaeTcs K Havany;

— uMHJOopMaums O perynstopax, COCTaBnSALLMX HOBbIN KOHTYP, [OGaBNAeTCA B KOHEL,
0©a3bl JaHHbIX;

— B KacKkagHOW cxeme HoMepa perynatopa BHELUHErO KOHTYpa 1 perynsartopa BHyTpeH-
Hero KOHTypa uayT noapsa, NpyyemM nepsbiM NPOrpaMMUPYeTCs BHELHWUIA PErynaTop;

—  MpuW NporpamMmMpoBaHnN KOHTYPOB Bbixoabl LIAIM He AOmKHBI NOBTOPATLCS;

— MpuW co34aHnM HOBOrO KOHTYpa napameTpbl NW[-perynaropa 3agatTca no ymornya-
HWIO;

— He npefycCMOTPEHO nepenporpaMMmmpoBaHme O4HOro Tuna KoHTypa B Apyroun, Heob-

XOAMMO yAanuTb HEHYXXHbIA KOHTYP U co3aaTb HOBbINA.

45




"

MAC-05 LIKNr.421411.005 N3
3.5.8.2.2 lNporpammmnpoBaHue NOBTOPUTESNS CUrHana

[ns noBTOpUTENSA 3a4atoTCa cneaylolme napameTpbl:

— Twun KoHTypa: NOBTOPUTENb CUrHana
— Howmep aHanorosoro Bxoaa: 1+48

— OrpaHunyeHnue Bbixoga cHn3dy OL: 0 + 100%

— OrpaHunyeHue Bbixoga ceepxy OH: 0+ 100%

— Howmep UAIT nnatel MTBU-5 : 1+6

3.5.8.2.3 lNporpammmnpoBaHme O4HOKOHTYPHOrO peryndaropa

[ns 0QHOKOHTYPHOrO perynsatopa 3agatTcs:

— TWN KOHTypa: OLHOKOHTYPHBbIN;

— Twun BbIXoaa: npsmon: e = SP — PV,
obpaTtHbIn: e = PV — SP;

— HOMep aHanoroBoro Bxoaa: 1+48;

—  KoapdpuumeHT nponopumoHansHoctn Kp: 0,1 + 1000;

— NOCTOSIHHas UHTerpupoBanus Ti: 0,1 + 3000 c;

— nocTtosiHHasa anddepeHuuposanma Td: 0 + 1000 c;

— orpaHudeHue Bbixoga cHuzy OL: 0 + 100%;
— orpaHudeHue Bbixoga csepxy OH: 0 + 100%;
— GesonacHoe 3HaveHne Bbixoda OSF: 0 + 100%;
— Howmep UAT nnatel MTBU-5: 1+6.
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Ij- MporpaMMHYpoEaHHME KOHTYPAa PerynvpoEaH4a - |EI|1|
KoHTyp perynupoeaHudsa N _ |1
cozaaHue

Tun KoHTYpa

I OQHOKOHTYPHEIN PErYNaTop j

—HacTpaliku aqHoKaHTYR. per., per. BHeW. KoHTupa MW per. ¢ N3 ~HacTpoiiky nporpardtHorg 50Ty,
Perynarop M= |-| THN BEXOGA IUﬁpa‘erlﬁ vl 13 ke ID Agpec perynATopa IUD

M2 Bxona perunupyeroro I— nosmura  HUE BLK pase
4

e Geenn e
sapec O Moo (L T
Kp IW OrpaHKYeHmHe Beitoga cHuzy OL, & IW M2 ID— M2 ID—
Ti Im OrpaHu4erme Baxona ceepxy OH, % Iw N3 ID N3 ID
Td IW BesonacHoe sHaveHWe sbikona OSF, Im :z: ID ::: ID

Brizon LLAMN Mz |4— MeE IE— heE IE—

HacTpoliku perynaTopa EHYTPEHHEND KOHTYPS

Perynarop M: IDD Tun BbOga Inpﬂmoﬁ = I

Mt Brona peryaMpyeMor IDD
napareTpa

AQpec per. BHEL. KOHTYpa IDD

kp IDD OrpaHnyerme Bblkona cHUzy OL, % qu

Ti IDD OrpaHuyerme Belkona ceepxy OH, 2 qu

Td IDD BesonacHoe sHavenWe sekona OSF, qu
Beixon LLAM Ne IDD OTmera i}

e

3.5.8.2.4 MporpaMmupoBaHne kackagHoW CXeMbl peryrmpoBaHus

Ha akpaHHon doopme nsobpaxaeTcs crneayrowmm obpasom:

a1_1 A_2

e — i e [THAL

SP SP

kP=1.2500 kP=1.2500

Ti=15.000 Ti=15.000

Td=5.0000 n Td=5.0000 n

OL=0.00% OL=0.00%

OH=100,00% OH=100.00c%

05F=25,000 Ha per 2 05F=25.000 sux LA N1
v B

B naHHoM BapuaHTe BbIOMpaeTcsa TN KoHTypa «KackagHasa cxema» U B OTNn4me oT og-
HOKOHTYPHOro perynsatopa BMecto Homepa LAl 3agaeTca HoOMep perynsitopa BHYTPEHHEro
KOHTYypa. Ero napameTpbl 3a4al0TCA B HUXKHEN YacTW OKHa Nocre napamMmeTpoB BHELUHErO KOH-

Typa. Homep perynsitopa BHyTPEHHErO KOHTYpa AOMKEH ObITb CNeayLWmnM 3a perynsTopom
BHELLHEero KoHTypa.
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Ij- Mpor paMMYPOBAHWE KOHTYPa PErynMpoEaH1a

KoHTyp perynupoeaHudsa N _ |1
cozaaHue

Tun KoHTYpa

I KACKaQHaA CHEME il I

Perynarop M= |-| THN BEXOGA Inpﬂmoﬁ vl

rHacTpaliku oqHOKOHTYp. per., per. BHeW. koHTypa WaK per. ¢ MN3—————

napameTpa

Aagpec M3 ID
kp |1 2500 OrpaHyyerte Eetdona cHuzy OL, % ID,DDDD

Ti |1 50000 OrpaHuuetie Beiona ceepey OH, & |-| 0,000
Td |5fgggg BezonacHoe sHavenue Berona O5F, X |25fgggg
Perunarop BHyTp. |2
KoHTYDE M

no=6101 00000 100,0000

M2 Bxona perunupyeroro I— nosmura  HUE BLK pase
4

LIKNIr.421411.005 U3

HacTpoliku perynaTopa EHYTPEHHEND KOHTYPS

Perynarop M: |2 Tun BbOga Inpﬂmoﬁ = I

nosvuma  HUK — BUIK pastd

Mt Brona peryaMpyeMor |2 s
naparieTpa nos.B102 0,0000 100,0000 %

AQpec per. BHEL. KOHTYpa I'I

kp |1 2500 OrpaHnyerme Bblkona cHUzy OL, % Iu‘uuuu

Ti |1 50000  OrpaHddeHie ebmona ceepsy OH, % |-| 00,000

Td |5,UUUU BesonacHoe sHavenWe sekona OSF, |25‘uuuu
Brizon LLAM M= I'I

1ol x|
HacTpoiikK NporpartHore Sagarymk,

M3 Me ID Agpec perynATopa IUD

MHTEepBan BpEMEHU 3a1aHKE pEryaATopa
DENEDHOA TOYKK E PEMEDHOA TO4KE

11 ID el ID

M2 ID hz2 ID

M3 ID h3 ID

Hzd ID 24 ID

[RE] ID e ID

MG ID TG IU

OTreHa (]9

3.5.8.2.5 lNMporpammupoBaHne 0OOHOKOHTYPHOMO perynsatopa ¢ NporpaMmMHbIM  3a4aT4YMKOM

Ha akpaHHon doopme n3obpaxaeTcs crneayrowmm obpasom:

T1=120 ¢
SP1=45,00
T2=300
SP2=55.00
T3=420c
SP3=120.0
T4=800
SP4=60,00
Te=0c

n3

SPAR=0.00 Ha per 1

TE=0 &

SPE=0.00 ’T

4113
5P

KA

KP=1.2500

Ti=15.000

Td=5.0000

OL=0.00%

OH=100,00%
05F=25,000

enix LA M3

=]

B naHHoM BapuaHTe BblibupaeTcs TMn KoHTypa «Perynsatop ¢ M3» u AoNonHUTENBHO K

napameTpam OOHOKOHTYPHOMO perynstopa 3agatoTcsl napameTpbl LaroB TEXHONOMMYeckom npo-

rpamMmmbl 3agaTymKa:

UHTepBanbl BpemeHn T1+T6:

3HavyeHuna 3agaHnsa SP1+SPG6:
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Ecnu yncno waroB MeHbLUe MakCMManbHOro, To Ana o603Ha4YeHust KoHua nporpamMmmubl

3aaeTcsa MHTepBarn BPEMEHU PaBHbIN HYIHO.

Jf: NporpamMmM1poBaHHe KOHTYpPa pery MpoBaHuA =13l x|
KoHnTyp perynupoeaHus N _ |1

Co3naHHe
Thn koTypa Ipergnﬂ'rop C MpOrp. Sa0aTy. j

HacTpoliki 0aHOKOHTYP. per..  per. BHew. KoHTYpa MW per. ¢ M3~ ~HacTpoiky NporpamMmHoro SanamiHE
Perynarop M: |-| Tun BbOga Inpﬂmoﬁ vI M3 ke |1 Aagpec perynATopa |-|
M Exona perynypyemoro nozkuna HIOK — BUIK DAt
I " HHTEpEAN EPEMEHH 3anaHKe perynATopa

MRS eSS QU JOnIID DEMENHOM TOHKK B DEMEPHOA TO4KE
Aapec M3 |1 M1 120 N1 |45
kp |1 2500 OrpaHnyerme Bblkona cHUzy OL, % Iu‘uuuu M2 IBUU hE2 |55
Ti |1 50000  OrpaHddeHie ebmona ceepsy OH, % |-| 00,000 i 420 e 120

N4 [ao N4 e
Td IE,DDDD BesonacHoe sHavenqe seikona OSF, % |25,DDDD
[RE] ID e ID
Brizon LLAM M= |3 MeE I— "
A 0 NE o
HacTpoliku perynATopa EHYTREHHEN D KOHTYRS
Perynarop M2 IDD Twn EbIXOAa Inpﬂmoﬁ vl
noswumA  HINK,  BUIE past

Mt Bxona peryaMpyetoro IDD .

napameTpa noz6102 00000 1000000 %
Agpec per. BHEW. KOHTYPa IDD
kp IDD OrpaHryermHe Belkona cHusy OL, % IDD
Ti IDD Orpayyerte Betdona ceepry OH, % IDD
Td IDD BezonacHoe sHavenue Berona O5F, X Igg

Brixog LLAMN W IEIEI OTrena Ok,

3.5.8.2.6 PekomeHgauum nNo BBOAY B LENCTBME N HACTPOMKE PerynsaTopos
1) CocTosiHMe perynatopoB nocne BKNOYEHNA NMUTaHUA

Mocne nogayn nutaHua Ha NMAC-05 perynatopbl NepexoasaT B HaYanbHOE COCTOAHUE:
— ycTaHaBnuBaeTcsi py4HoOu pexum P;
—  pexum All ona KackagHbIX CXEM N CXEM C 3aaTYMKOM OTMEHSETCS;

— nporpamMmHble 3aaTyMKy yCTaHaBNMBAKOTCA Ha Ha4asio NepBoro wara TexHosornye-
CKOW nporpamMmbl.

Ecnu nutaHue otcytctBoBano meHee 10 ¢, TO Ha BbIXOA4ax YCTaHaBNUBAKOTCA 3HAYEHNS,
NPUCYTCTBOBABLUME A0 BbIKMIOYEHUSA MUTAHNS U 3aNOMHEeHHble B BydepHon onepaTuBHOW na-
MATK ¢ 6aTapenHbiM NUTaHMeM, ecnv Bonee, TO ycTaHaBNMBaeTCs 3anporpaMMnpoBaHHOe
BesonacHoe 3Ha4veHue Bbixoga OSF (0 — 100%) (n.3.5.8.2.1).

2) MaclutabupoBaHue BXOAHbIX U BbIXOAHbIX aHanoroBbiX BENNYMH

N3mepeHHoe 3HayYeHne perynupyemMon nepemeHHon PV nocTynaeT Ha BXog perynsitopa

C BbIXO04a MoaynAa BBoAa aHalloroBbixX CUrHarnos Ui OT KOMMYHUKaUMOHHOIO rnpoueccopa CeTu
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HWKHEro ypoBHS B (PU3NYECKMX eANHNLLAaX U3MEPSEMOro TeXHOMNOrMYeckoro napameTpa nocne
nepBuYHON 06paboTKK, BKITHOHAOLLEMN:

— KOHTPOSb JOCTOBEPHOCTWN BXOOHOIO CUrHana;

—  UndpoByo unbTpauuIo NoMex;

— NMHeapu3aumio;

— KOHTposib yctasok LL, L, H, HH;

— MacwTabupoBaHme B eONHULbI LLKaSbl NU3MEPSEMOro TEXHONIOMMYECKOro napameTpa.

Bce gaHHble, HeobxoamMble Anga nepBuYHOM 06paboTkn MHOpMaL MK, 3a4atoTcs Npu
nporpaMmmMupoBaHn Moayrnen BBoga aHanorosblx cUrHanos (n.3.5) 1 KOMMYHUKaLMOHHOIO Npo-
Leccopa ansa cetn HUxHero yposHs (n.3.6). B moayne perynatopoB HUKaKMUX AOMOMHUTENbHbIX
0bpaboTok He TpebyeTcs.

3apaHue perynatopa SP noctynaeT B eguHuuax namepenus PV no nHtepgency RS-485
¢ BepxHero ypoBHsi (HMI naHenb nnu MNMK) nnu dopmupyetcsa BHyTpu moayns MTBU ot npo-
rpaMMHoOro 3agatyuka. lNepen pacyetHon YacTtbto anroputma NN perynupoBaHus Bce aHano-
rosble BenuunHel PV, SP, OUT npuBogaTca kK ogHoMy MacwTtaby kogos B AnanasoHe 0 — 16383:

— Hadano wkansl PV, SP - 0;

— KOHel wkanbl PV, SP — 16383;

— 0 % BbIxogHoro curHana OUT (4 mA) — 0;

— 100% BbixogHoro curHana OUT (20 mA) — 16383.

Takum obpasom, Npu BbIOOpPE HACTPOEK, BCE BXOAHbIE U BbIXOAHbIE BeNMUuHbI MAN[ pe-
rynsatopa MOXHO MHTEPNPETUPOBaTb B NPOLEHTHOM NPeacTaBleHnn C paspeLleHnem
(1/16383)*100%=0,006%.

3) Buibop Tvna perynatopa

Kak yxxe ykasbiBanoch Bbiwe (n.3.5.8.1) B anroputme NN perynupoBaHnsa nponopumno-
HarnbHas, UHTerpanbHas u anddepeHumansHas Yyactn obpabaTbiBaloTCA NapannesibHO U He
OKa3blBalOT BNUAHUSA APYr Ha Apyra. Belbopom COOTBETCTBYHOLLMX 3HAYEHUIN KOI(PPULIMEHTOB
npu I, 1 n [l coctaBnsowmx MOXHO peann3oBaTb pasfinyHble 3aKOHbI perynupoBaHuns:

— nponopumnoHanbHo-uHTerpansHbin (M) perynsatop MOXHO NONYYnTb UCKIKOYEHNEM
BNUAHUA «[» cocTtaBnsawowen nytem 3agaHnsa spemenmn ynpexaeHunsa Td=0;

— nponopuunoHaneHo-anddepeHuynaneHbin (M) perynsatop MOXHO NONYyYUTb MUHUMU-
3auuen BnuaHua «M» coctaBnsoLen nytemMm 3sagaHna MakCcumarnbHO BO3MOXHOMO BpeMeHU

nsogpoma Ti=3000 c;
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— nponopuuoHansHbein (1) perynartop MOXHO MOMy4YnUTb MUHUMU3aUMEN BIUaHUA «»
cocTaBrnsoLwen nyteM 3agaHus MakCcumMarnbHO BO3MOXHOro BpemeHun nsogpoma Ti=3000 c n
NCKNYeHnem BNusHUsS «[» coctasnaowen nytem 3agaHus BpemeHn ynpexagenus Td=0 c.

B pexume 1 - perynnpoBaHusa KaxxgoMy 3Ha4eHUIo oLInBKM perynnpoBaHms cOOTBeT-
CTBYET onpejerieHHoe 3Ha4yeHne yrnpasnsaoLen BenninHel «U», Npyu 3TOM OeNCTBYET ypaBHe-
Hue:

U-Ug=Kp*e

Pabo4as Touka Ug— 9TO 3Ha4YeHWe ynpasnsiowen BennimHbl, Npy KOTOPOM 3HaYeHne
owmnbkn e = 0. Pabo4as Touka onpegenseTcs aBToMaTU4eCKu Npu BbIBOAE perynupyemomn se-
nnyuHbl PV Ha BbIbpaHHOoe 3agaHHoe 3HayeHne SP B pydHOM pexume paboTbl perynsatopa v
3anoMuHaeTcs Nocre NepekritiyYeHns perynaropa B aBTOMaTUYECKUIA PEXMM.

B pexume I — perynupoBaHus Bcerga ocTaeTcs ctatmyeckas ombka perynnmpoBaHus, of-

HaKo OH BbIBaeT HeobxoamMm B criydae obbekTa 6e3 caMoBbIpaBHUBaHUSA (HaNpUMep, YPOBEHD).
4) OnpegeneHne HaACTpPOeEK perynaTtopa

3aBoackMe yCTaHOBKM HAacTpoek perynsitopa cneaytowme: Kp = 1, Ti=3000 ¢, Td=0 c.

HacTpoliku perynatopa pekoMeHayeTcs BbloupaTb, NOSb3ysCb KPMBOKW pas3roHa obbekTa
NpY HaHECEHUN CKaYKoobpa3HOro M3MeHeHUs ynpasnsoLero so3gencrams (metog Liyrnepa
Hwukonca ans pasoMkHyTbIX cuctem). [Npn aToOM KpmBasi pasroHa BbIirnsanT cregyowmm obpa-

30M:

Time

Time

N
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B pasnuyHbix nnTepaTypHbIX UCTOYHMKAX NPUBOAATCA crieayowime hopMyrbl, JaroLmne
XopoLune cpefHve 3HayYeHnsi napaMeTpoB HAaCTPOWKKN perynatopa:

M — perynsaTop:

KoadbdumumeHT nponopumnoHansHocTn Kp =T/ (t * K);

M — perynsarop:

KoadppumumeHT nponopunoHansHocTn  Kp = (0,8 *T) / (t * K);

Bpemsa nsogpoma Ti=3*t

ML — perynatop:

KoadbdumumeHT nponopunoHansHocTh Kp=(1,2*T)/ (t * K);

Bpemsi nsogpoma Ti =t (HekOTOpble NCTOYHUKN NpegnaratT 2 * t)

BpeMs yrnpexaeHus Td=0,4*t
roe: Y — perynupyemMasi nepeMeHHas;

U — ynpasnsioLlee BO34eNCTBUE;

t — BpemMs 3anasabiBaHuA (B cekyHaax);

T — Bpemsa koMneHcaumm B CEKyHAax);

K=Y /U —koaddpurumeHT nepenaym odbbekta perynnpoBaHus.

Mpu BbluMcneHnn K, BenuumHbl Y 1 U HY>XXHO MHTepNpeTupoBaThb B NPOLEHTHOM npes-

ctaBneHun (n.3.5.8.2.6).

5) besyaapHoe BKIlOMEHUE perynsatopa B aBTOMaTUYECKUN PEXUM

[nsa 6e3ygapHOro BKYEHUS perynsatopa B aBTOMaTUYECKUI PEXUM HYXXHO B PYYHOM
pexume, BO3OeNCTBYS Ha BbIXOAHOW curHan perynstopa OUT, BbIBECTU perynvpyemyto nepe-
MeHHYIo PV Ha BblibpaHHOe 3HauyeHue. Perynatop npu aToM paboTaeT B criesiwemM pexvme un
BXO[ 3agaHus perynatopa SP aBToMaTU4eCK/ NOAAEPXKUBAETCH PaBHbIM U3MEPEHHOMY 3Haye-
HWUIO perynupyemon nepemeHHon PV (owmnbka perynupoBaHue e = SP - PV pasHa 0). [Joxxaas-
LUMCb YCTAHOBMBLLETOCH peXunuma nepekniovmTb perynaTtop B aBTOMaTUYECKUN PEXNM.

[na 6e3ynapHOro BKMOYEHUSA B aBTOMaTUYECKUIN PEXUM KacKkagHOW CXeMbl HY>XHO CHa-
Yana oba perynatopa nepeBecTy B PyYHOWN pPeXnm, 3aTeMm:

- BO34eNCTBYA Ha BbIxoaHoW curHan perynsatopa Ne2 OUT, BbiBeCcTn PV BHYyTpeHHero
KOHTypa Ha BblbpaHHOe 3HayeHue;

- 4OXOaTbCA OOCTMXEHUS YCTaHOBUBLLMXCS 3Ha4YeHnn PV obonx perynaTopos;

- BO3JENCTBYS Ha BbIXOAHOW cuUrHan perynaropa BHelwHero koHTypa (Ne1) OUT ycTtaHo-
BUTb €ro 3Ha4yeHne paBHbIM 3Ha4YeHN0 SP BHyTpPEHHEro KOHTYpa;

- NEePEKNIYNTbL perynsaTop BHyTpeHHero KoHTypa (Ne2) B pexum «ABTomat», «Ally»;

- NEPEKNIYNTL perynsaTop BHelHero koHTypa (Ne1) B pexmum «ABTomMaTy.
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3.5.9 KOHOUIYPUPOBAHME MOLYNA BBOOA OUCKPETHBLIX CUIHANOB MB[IC-9 C KOOQOM «A»

Mogaynb BBOAa AUCKpeTHbIX curHanos MBLC-9 moxeT nmeTb BHyTPEeHHee nporpamMmmMHoe
obecneyeHne, nogaepxusatoiee 06paboTky ABYX TMNOB BXOAHbLIX CUTHASOB: «CyXON» KOHTaKT
n curHansl ctaHgapta «NAMUR». B 3TOM ucnonHeHnn Moaysb, Npy onpeaeneHnn KoHgpurypa-
umm NMAC-05, ngeHTnunumpyeTcsa Kogom «Ax.

[ns nporpammMmmnpoBaHnsa Moayrns BBoAa ANCKpeTHbIX curHanos MBLC-9 (kog A) nocne
3anycka nporpammbl PRG05_HMI u 3arpy3ku aaHHbIX 13 npubopa Hy)XHO HaxaTb KHOMKy «[1po-
rpaMmm» Ha oopme HanpoTuB BblIbpaHHoro moayna MBLC-9 B Tabnuue moaynen seoga-
BbIBOAA. [porpamma BBOAUT AaHHbIE NpOrpaMMmnpoBaHns no atomy moaynio n3 EEPROM npu-
Bbopa n passopavmBaeT opmy 0TOBpaKeHUs1 AaHHbIX NPOrPaMMUPOBaHUS.

OKpaHHas hopMa NporpaMMmnMpoBaHna MOAYINst BBOAA AVNCKPETHbIX curHanos MBAC-9
(xog A) no3BonseT OCYLECTBUTb MU3BMEHEHME TUNa Kaxkaoro n3 12 nogkntoyaemMbiX K JaHHOMY

Moy AaTYMKOB:

-

]} Mporpammuposanue mogyna MBAC-9 | AN X
Mooyne MBIC-9 [ online |
MONOYMNb BEONG NWCKpEeTHLIX CUTHANOB 2
Bxoobl DI_2_1-DI_2 12
Tun gaTuuea
Haruue, M1 Haruue Mz 7
@ Cysof KoHTakT MatLUR @ Cysof KoHTakT MatLUR
Haruue Mz 2 Haruue Mz 2
! @ Cysof KoHTakT MatLUR @ Cysof KoHTakT MatLUR
Harumk, Mz 3 Harumk, M 5
@ Cysof KoHTakT MatLUR @ Cysof KoHTakT MatLUR
Laruue Mz 4 Larue, M 10
@ Cysof KoHTakT MatLUR @ Cysof KoHTakT MatLUR |
Laruue Mz 5 Larue, M 11 I
@ Cysof KoHTakT MatLUR @ Cysof KoHTakT MatLUR
Haruue M2 6 Haruue M2 12 I
@ Cysof KoHTakT MatLUR @ Cysof KoHTakT MatLUR N
N
Ormena | | (1]:4 | 'J

3.6 MPOrPAMMMPOBAHUE NNOKANIbHOM CETU

3.6.1 B MAC-05 nmeeTcst BO3MOXHOCTb NOAKMOYEHNS YAaneHHbIX MOAyIen CBs3n ¢ 06b-
€KTOM Mo fokanbHon cetn RS-485. NMAC-05 BbinonHAeT dyHkumo «Master» n obecnedmsaet 06-
MEH AaHHbIMK C Npubopamm, NOAKIHYEHHBIMM K FIOKanbHOM ceTn, No npotokony ModBus B pexu-

mMe RTU. lNpun aTOM nogaepxuBatoTcs cneayowme ctaHgapTHele yHKumm ModBus npoTtokona:

DyHKLUMA Has3BaHue [encTteune
01 READ COIL STATUS UTeHne TekyLlero COCTOSAHUSA rpynnbl J10rm-
yeckmnx a4yeek (coctoaHne ON/OFF)
02 READ INPUT STATUS UrteHne Tekywero coctosaHusa (ON/OFF)
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rpynnbl AUCKPETHbLIX BXOO0B

03 READ HOLDING REGISTERS | YTeHne ogHOro nnu HeCKOMbKUX PermcTpoB
XpaHeHus

04 READ INPUT REGISTERS YTeHne ogHOro Unm HECKOSbKNX BXOOHbIX
perncTpoB

15 WRITE MULTIPLE COILS N3meHeHne coctosiHns (ON/OFF) Heckorb-
KUX nocnefoBaTerbHbIX g4eek

®dusnyeckn PyHKLUNMOHUPOBaHME fNoKanbHOW ceTu obecneymBaeTcs KOMMYHUKALMOHHbLIM
NpoLLeCCOpPOM, YCTAHOBIIEHHbIM Ha nnaTte Moayns ueHTpanbHoro npoueccopa MUIM-5. JinHusa
A,B nokanbHom cetn nogknioyaetcsa Kk pasbemy RS-485 A0,BO, nHankaumss obmeHa gaHHbIMU
no nokanbHom cetn obecnevnBaeTca ceetoanogom «ObmeH» «0».

3.6.2 Kaxpgas dyHkums npotokona ModBus ans otaensHoro «Slavey peanusyeTcs
nporpaMmHbIM (yHKUMOHanNbHbIM 6r1iokoMm «ModBus Master» (MBM), 6a3a aaHHbIX KOTOPOro
COOEPXUT BCIO HEOBX0aMMYIO MHPOPMaLUMIO A5 NONyYeHUs U npeaBapuTenbHoOn obpaboTkm
MHdopMauum ot «Slavey.

KonuyecTtBeHHble xapakTepuctukmn nogcuctemol «ModBus Master» NAC-05:

— KOnu4yecTtBo oyHKUMOHarbHbIX 6nokos MBM, peanusytowmx pyHkumm 1,2,3,4 — He 60-
nee 16;

— KONU4YecTBO oyHKUMOHasnbHbIX 6okos MBM, peanusytowmx pyHkuuto 15 — He Bonee 2;

— KOIIMYECTBO BBOAMMbIX aHaNoOroBbIX CUrHanoB — He bonee 42 1, Kpome Toro, orpaHuyK-
BaeTcs obuien nHgpopmaumoHHon emkocTbio NMNAC-05 no obpaboTke aHanorosbIx curHanos (06-
LLlee KonnyecTBo He Bbonee 48) n anckpeTHbIX curHanos (obLee konnyecTso He bornee 192);

— KOIMYECTBO BBOAMMbIX ANCKPETHbBIX CUrHANOB OrpaHMYnMBaEeTCA TONbKO obLen nHpop-
MaunoHHon eMkocTbto MNMAC-05 no ob6paboTke ANCKPETHbLIX cUrHanoB (obLiee KONMYeCcTBO He B6o-
nee 192).

3.6.3 [lporpammnpoBaHue foKanbHOW CETU OCYLLECTBNSAETCA Ha NaHenu «JlokanbHasa
ceTb RS-485» dpopmbl koHurypaumm MNMAC-05. Ha naHenu nmeeTtca KHONKa HaCTPOMKK MHTep-
denca nokanbHon cetn RS-485 A0,BO. 3Tnm HacTpomnkam OOMMKHbI COOTBETCTBOBATbL HACTPON-
Kn nHTepdencos Bcex «Slave» nokanbHon ceTu.

1ol x|

~Hacrpoiika o6MeHa

Cropoctb(6uric): l 9600 v I

YerHocTb:

|2 cTon-6uta 6e3 KOHTP. ue‘rnocmll
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MporpammupoBaHune pyHkumn 1,2,3,4 npotokona ModBus nokansHOM ceTu HaynHaeTcs
C HaxaTuns kHornku «lporpammunpoBaHne 1, d2, dh3, p4».

[Mpun aTOM BbIBOOMTCS 3KpaHHasa popma nporpammupoBannsa gyHkumm 1,2,3,4.

¥ Nokanbhas ceTb RS-485 ModBus d1,02,4 (] 2

~PyHKUMoHanbHbe 610ku MBM 1. 2. p3. p4——

®3 | e3 | @3 |[[ @1 |

| | |
| | |
| | |

OK |

Ha kHonke dyHkumoHanbHoro 6noka MBM oTobpaxaeTtca peanudyemas UM QYHKUUSA

npoTokona. Npu HaxaTnmn KHOMKMN pa3BopavmBaeTcsa akpaHHast dopma 6rnoka MBM.

OKpaHHasa ¢opma 6noka MBM dyHkumn 3 (YTeHne OByxOGanTHbIX PErncTpoB XpaHeHUs
aHanoroBbIX CUrHanoB) 1 4 (4TeHne ABYXOanTHbIX BXOAHbLIX PErMCTPOB aHaroroBbIX CUrHanoB).

OTN (PyHKUMKM NO3BONAKT nomnyvatb OT «Slave» aHanoroBble curHansl B BUAE LIeCTHa-
AuaTtnpaspsgHbiX ABOMYHBIX KOAOB WM B dopMaTte BeLLeCTBEHHOro 4ucna craHgapTta
IEEE754. ®opmaTt gaHHbIX, nepefaBaeMblX B OTBET Ha 3anpochkl 3,4, 3aBUCUT OT yCTPOUCTBA
«Slave» 1 gomkeH nogaepXunBaTbcsa KOHpUrypmposaHmnem dyHkumn 3,4 mogyna MBM.

KonTtponnep MNMAC-05 B oTBeT Ha 3anpoc 4 nepefaet faHHble N0 OAHOMY ABYXOanTHOMY
pPEerncTpy Ha OAMH aHanoroBbIN CUrHan - uenble ymicna B ananasoHe 0-16383, koTopble TpebytoT
MacwTabupoBaHus B LWIKany B punandecknx senmunHax. B oteet Ha 3anpoc 3, NAC-05 nepena-
eT JaHHble B hopmaTe BeLleCTBEHHOro yucna ctaHgapta IEEE754 no 2 gByx6anTHbIX peru-

CTpa Ha oAuH aHanorosbI cuUrHar.
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CosgaHue
Tun
YCTpOACTEA Nnacos -
Slave

KonuuecTeo BHIXOAOE 4
Gaoka

M akcumansHoe
SHAYEHWE KOfa

0ana

HavanbHwi angpec

AAHHLIX E MACCHEE 132
AMCKPETHLIX CHIHANOB
HavanbHwi anpec

AaHHLIX B MAcCHBE 30

AHANOroBbiX CHrHanoB

PyHKUMOHANBHBIW Gnok ModBus Master 1

JNlaHHwe zanpoca npoTtokona ModBus

Anpec Slave B 1

NOKanbHOA CETH

Koa ¢yHeumwn  ModBus

Tun paHHeI BelecTE. YMcno [EEETS4

Nopanok 6a#T0B | rony perycTpor enepeg

HavanbHuwi agpec

AaHHbX B 3anpoce [Hex) ooac

Konuwuecteo A dHHBIX
g sanpoce [Dec)

n MporpaMmupoeaiie fyHkUMoHansHoro Gaoka MEM

Koppexuua
Tun
YCTpPORCTEA Nac-05 -
Slave

K.oAMMECTED BLIXOAOE 4
GAo0Ka

MakcumansHoe 16303
FHaYeHue Koaa

HavanbHwi agpec

A8HHLIX B MAaccHBe 132
AHCEPETHLIX CHIHANOE
HavanbHwi agpec

AAHHBIX B MACCHBE 30
aHanoroBbiX CHrHanoe

@yHrkumoHanbHoK 6nok ModBus Master 1

JNaHHwe 3anpoca npoTokona ModBus
Appec Slave B 1

NOKANLHOA CETH

Koa ¢yHkuwH  ModBus

Tun aanmex uenouqcn. 16-pasp. kog

NMopagox Gakfros

HavanbHuii anpec

AaHHuX B 3anpoce [Hex) oooc

KonHyecTBo MaHHBIR
e sanpoce [Dec)

I'IpaBaﬂ naHenb coaepXXnt AaHHble, HeobxoauMble ans (bOpMI/IpOBaHI/IFI 3aripoca K

«Slave» co ctopoHbl «Master» B COOTBETCTBMM C NpoTOoKosioMm ModBus.

HavanbHbIM agpec gaHHbIX 3agaetca B oopmate HEX, konnyectBo gaHHbIX B 3anpoce

(ABYX6alTHbIX pErMCTPOB) 3aJaeTcs B AeCATUYHOM hopmaTe. Ecnv gaHHble B OTBET Ha 3anpoc

nepenarTcd B cbopmaTe LenoYncneHHblx 16-tu pa3padHbIX KOOOB, TO KOJMM4ECTBO AAHHbIX B

3anpoce paBHO KONUYECTBY BbIXOO40B 6roka.

Ecnu gaHHble B OTBET Ha 3anpoc nepenarTca B CbOpMaTe BeLWeCTBEHHOIoO 4Yncna CctaH-

papta |IEEE754 no 2 gByxGanTHbIX perMcrpa Ha OAMH aHamnoroBbl CUrHam, TO KONMYEeCTBO

AaHHbIX B 3anpoce paBHO yaABOEHHOMY KOJIMYECTBY BbiXO40B onoka. MaCLLITaﬁl/IpOBaHVIe B 3TOM

cnyd4ae He npon3BoanUTCA, TakK KakK gaHHble NOCTynarT B cbmsmqecmx BeJIM4YNHax namepdaemoro
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TEXHOJSIOrMYeckoro napamMmeTpa, HoO NpoBepka Ha HapyweHue yctasok (LL,L,H,HH) BbinonHsaeTcs
aBTOMaTtu4yecku, NoaToMy wkana un ycraskn B ®bJ1 MBM pomxHbl 6biTb 3agaHbl. Wkana, 3a-
AaHHas B ®BJ1 MBM, gomkHa 6biTb TakoM e, Kakown OHa 3agaHa B ycTponcTsee Slave.

Mopsagok cnepoBaHusa AByx6anTHbIX pernctpoB B MAC-05 - cHayana ctaplunin perucrp,
3atemMm MnagLwum pernctp, T.e. BellecTtBseHHoe uncno gopmata IEEE754 nepenaetca B crneny-
towen nocnegosatensHocTn: ABCD, A — nopsigok, B - ctapwuii 6ant manTtuceel, C - cpegHui
6anT maHTuceol, D - Mnaawmm 6anT MaHTUCChI.

YcTponcTeBa gpyrux nponssoamTenen B OTBET Ha 3anpocbkl 3,4 MOryT nepefasaTtb [aH-
Hble B pasnuyHblX popmaTax, No3TOMy ANA HUX NPefoCcTaBNAeTCd BO3MOXHOCTb CBOOOAHOMO

Bblbopa hopmaTta JaHHbIX A4S 000MX 3anpoCoB.

n MporpaMMupceadne gyHkumoHansHoro Gaoka MEM &J

MPyHrkuWMoHanbHBIA 6nok ModBus Master 1

Kopperuwa
IaHHue zanpoca npotokona ModBus
Tun _ Agpec Slave B 1
YcTpoACTEa apyrie - NOKANLHOR CETH
Slave Kon ¢yHkuwu ModBus 4 -

KonuuecTBo BHXOLOE 2
6Gnoka

Tun pnaHnbx |BELI.[ECTB. uicno IEEE7S4 v|

MakcumManoHoe 0000

EHERIEES ) Nopsanox Gairos |Mna,|1u1. PEFWCTROM BNEpE] ™ |
HavaneHwf agpec H &

AAHHLIX B MACCHEE 132 SRELEGIEL] GLIEEE H pooc
AWCKPETHBIX CHFHANDE aannb & sanpoce (Hex]

Havanbuuii agpec K
TR [ LR 30 ONHYECTED D.ll.aHHbIH e
AHANOMNOEWK CHrHANDE B sanpoce [Dec)

Kpome Bblbopa Tvna gaHHbIX, ANs TakKnx YCTPOUCTB BblbMpaeTca nopsgok criegoBaHns
GanToB npu oTBeTE B hopmaTe BellecTBeHHoro Yucna IEEE754:

- ctapwwum pernctpom Bnepea: ABCD, A — nopsagok, B - ctapwwui 6ant mantuccel, C -
cpegHun 6ant maHTucesl, D - Mnagwunm 6anT MaHTUCChI;

- Mnagwum pernctpom enepen: ABCD, A — cpegHuin 6ant maHTucChl, B - mnaagwwmn 6ant
MaHTuccel, C - nopsagok, D - ctapwimii 6anT MaHTUCCHI.

Mopsagok cnepoBaHuss 6anToB B OBYXOaWTHbLIX pernmctpax Bcerga cHavana crapluvin

OanT, 3aTem mnaawun 6anT.

JleBasi naHenb coaepXuT AaHHble, Heobxoanmble anst 06paboTkn nHpopmauumn, nony-

YeHHon oT «Slave» Ha cTopoHe «Master». OTu gaHHbIe BKYatoT B cebs:
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— TWN YCTPOWCTBA — AAHHbIN PEKBU3UT COAEPXKUT TUMNbI YCTPONCTB, Bbinyckaembix 3A0
«HIMM «UenTtpasTromatuka» (MUT, MIMITP, MKCW, MNMAC) 1 no3sondeT KOHTpPONMpoBaTb KOp-
PEKTHOCTb BBOAUMBIX N5l 9TUX YCTPOMUCTB AaHHbIX MPOrpaMMmnpoBaHus;

— KOJIMYECTBO BbIXOA0B PYHKLMOHANbHOrO 61oKa — KonM4ecTBO BBOAMMBIX OT «Slave»
perncTpoB (BBOAMMbIX aHaNOroBbIX CUrHanoB);

— MakcumarbHOe 3HayeHue kofa, nocTynaroLlero ot «Slave» - ncnonb3yetcs npu
MacLUTabmpoBaHMN NOMYyYEHHbIX AAHHbIX;

— HavanbHble agpeca B MaccuBax aHasnoroBbIxX U AUCKpeTHbIX curHanos NAC-05, kyaa
nomeLlarTcsa BBeAeHHbIe OT «Slave» aaHHble, OpMUPYIOTCH aBTOMaTUYECKN NPY NporpaMmmMmu-
poBaHWUM 1 OTOOpaxaloTcs AN CBeAEHNS.

Mpwn HaxaTum kHonkn «OK» pasBopaumnBaeTcs aKpaHHas popmMa maclutTabmnpoBaHus
aHanoroBbIX curHanoB. PyHKLMOHaNbHbIN 6510k 0becnevnBaeT MacluTabupoBaHue NoMy4YeHHbIX
oT «Slave» namepeHHbIX 3Ha4YeHNn, KOHTPOSIb YeTblpex ycTaBok: LL, L, H, HH, dopmunposaHue
YeTbIpex ANCKPETHbIX CUrHANOB HapyLEeHNa YCTaBOK AN KaXKA0oro aHanoroBoro curHasna u
npuBeaeHne BCeX AaHHbIX MO KaXAOMY aHaroroBomMy CUrHany Kk eguHomy coopmarty, NpUHATOMY
B NMAC-05, He3aBMCMMO OT TUNa ycTponcTea «Slavey.

OkpaHHas chopMa MaclLTabrpoBaHUS aHANOroBbIX CUrHANIOB JTIOKaNbHOWN CeTu:

=Tk
AHanoroebie BXoObl NokanbHou ceTu ModBus
Cosaanue u nevarb Paina itf |

Ne TEeXHonor. min max YycraeKka ycraekKka ycraekKka YycraesKa

BXOAa  MOSHUUMA PASHCDH. WKabL wKanbi LL E H HH
DLAIT 1 25 |nos5101  |% ~| |o.000o 1000000  [0.0000  |0.0000  {100,0000 [100,0000
DLAIT1 2 26 |nos5102  |% ~| |o.o000 1000000 {00000  0.0000  |100.0000 |100,0000
DLAIT 3 27 |nos5103  |% ~| |o.0000 1000000  [0.0000  [0.0000  {100,0000 [100,0000
DLAIT 4 28 |nos5104  |% ~| |o.o0oo 1000000  |0.0000  [0.0000  |100,0000 100,000
DLAI1 & 28 |nos5105  |% ~| fooooo froooooo  fooooo  fooooo  [100.0000 100,000
DLAI1 6 30 |nos5106  |% | fooooo  frooooo0  fooooo  fooooo  [100.0000 100,000
_ - | B | | <

dJopma BKMNtOYaeT B cebsi MakcMmMmarbHO BO3MOXHOE KONMMYECTBO BXOAHbIX aHaroroBbIX
CUrHamnoB JSIOKanbHOW CeTH, AOCTYNMHbIMU ONA nporpaMmmMnpoBaHna ABIAKTCA TOJIbKO T€ BXObl,

KoTopble obpabaTtbiBatoTca nporpammupyemsim 6nokom MBM.
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AHanoroBble curHarbl fiokanbHoM ceTn 0603HaYalTCa cneaywumM MAeHTUPUKaTOpOM:

DLAI1_1 (Data Link Analog Input 1_1) — aHanoroBbIn Bxog fiokanbHon ceTn, 6nok MBM
Ne1, Bbixog Ne1 (gns nporpammHoro obecneyvenuns NMAC-05 NCTOYHMKOM BXOAHOrO cUrHana se-
nsaetcsa «Bbixog» gyHKUMoHanbHoro 6noka MBM).

DLAI2_2 (Data Link Analog Input 2_2) — aHanoroBbl BXo, NokansHon cetu, 6nok MBM
Ne2, Bbixog Ne2, ons 6noka MBM, npuHumatowiero ot « SLAVE» HECKONbKO aHanoroBbIX CUrHa-
NOB 3a 04MH 3anpoc.

Ha gaHHou bopmMe Hy)XHO 3anporpamMmmMmpoBaTh Nos3numio, pasmepHocTtb, MIN, MAX
LKanbl B eQuH1Lax pasMepHOCTU, 3Ha4YEeHWs YCTaBOK.

MacwTabmpoBaH/e aHanoroBbIX CUrHaNIOB OCYyLLEeCTBAsSeTCA No hopmyre:

Y=MIN + (MAX — MIN) * X / Xmax ,

roe: MIN — Ha4yano wkanbl;

MAX — KoHeL, WwKanbl;

X — Ko, nony4yeHHbIn oT «SLAVE»;

Xmax — MakcumarsnbHoe 3Ha4YeHue Koga.

Mpn HaxkaTum kHonkn «OK» nponcxoamTt BO3BpaT B 3KpaHHY oopmy nporpammMmmpoBa-
HUs pyHKumn 1,2,3,4.

OkpaHHas dopma 6rioka MBM cyHKuum 1,2 (4TEHUE TEKyLEro COCTOSIHMS rpynnbl forun-
YeCKUuX s4eek, rpynnbl ANCKpPeTHbIX BXxoaoB, coctosiHne ON/OFF). OT1a dyHKLMs no3BonseT no-

nyyatb OT «Slave» AWCKPEeTHbIe CUrHanbI.

23 MporpamMMupoBaHve GpyHKUMOHanbHOro bnoka MBM l(_l

PyHKUMoHanNbHbIK 6110k ModBus Master 4
DLDI 4 1

~JaHHbie 3anpoca npoTokona ModBus——

Tun
ycTpoRcTea II']AC-CH 'I Koa ®yskuuu  ModBus |1 'l
Slave
KoauyecTso BbiXoaoB 115 Agpec Slave B |4 vI
6noka OKAABLHOA CETH
MakcumanbHoe 1]
3HaAYEeHWE Koaa
2 HavanbHuiii agpec Igggg
Hauasnbhuii agpec o faHHbiX B 3anpoce (Hex)
AAHHbIX B MaccHee [ 144
AMCKPETHBIX CUrHANO0B
HavanbHuii agpec KoauyecTso gaHHbX
AaHHbIX B Maccuse 27 B 3anpoce [Dec] |15

aHaAOroBbiX CUrHanos

on line

[MporpammupoBaHue Ha AaHHOW NaHenyM aHanorn4Ho @.3,4, JaHHbIe, XapaKkTepHble

TOJNIbKO AOJ14 aHanoroBbiX CUrHaNoB He NporpaMmMmmnpyroTCcA:
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— KOJIMYECTBO BbIXOA0B (PYHKLMOHANbLHOrO 6110Ka — KONMMYeCTBO BBOAMMBIX OT «Slave»
ANCKPETHbBIX CUTHANOB A0SMKHO ObITb KPATHO 4 1 OrpaHMYNBaETCA TONMbKO OBLLMM KONNMYECTBOM
obpabaTbiBaeMbIX ANCKPETHbLIX CUrHaNoB - He 6onee 192;

— HavanbHbIV agpec B maccuse guckpeTHbIx curHanos MNAC-05, kyaa nomewatotcs
BBeZleHHble OT «Slave» aaHHble, opMMpyeTCcs aBToMaTUYeCKN Npy NporpaMMmnpoBaHnumn 1
oTobpaxaeTcs Ans cBeAeHus.

AnckpeTHble curHanbl NoKanbHOW ceTn 0603HaYalnTCs cneayowmmMm naeHTMUKaTopoMm:

DLDI1_1 (Data Link Discrete Input 1_1) — aHanoroBbI BXo4 nokanbHoun cetn, 6nok MBM
Ne1, Bbixog Ne1 (ans nporpammHoro obecnedeHus NMAC-05 nctoyHMKoM BXOLHOrO curHana sie-
naetcsa «Bbixog» gyHKUMoHanbHoro 6rnoka MBM).

3.6.4 [MporpammupoBaHue dyHkumMn 15 npoTtokonia ModBus HaumMHaeTca ¢ HaxaTua
KHomku «[lMporpammmnpoBaHne 15» Ha naHenn «JlokanbHasa ceTb RS-485» hopmbl KOHUrypa-
uumm NMAC-05. BTa yHKUMSA NO3BONSAET NepenaBaTb COCTOAHNE OUCKPETHbIX curHanos oT MNAC-
05 ("Master") k nepudcepunHomy npubdopy ("Slave”).

[Mpn HaXxxaTuUM Ha OaHHYO KHOMKY pa3BopavmMBaeTcs aKkpaHHas bopma nporpamMmmMmpoBa-

HUA PyHKUMIA 15.

i NokanbHan ceTb R5-485 ModBus $15

=lolx|

~PyHkuuoHanbHbe 6noku MBM 15

P15

Ha cdopme nmetoTcsa ase KHOMKN NnporpamMmmupoBaHmnst (Mo BO3MOXHOMY KONUYECTBY
dyHKUMoHanbHbix 6nokos MBM c.15). Takum obpasom, B nokansHon cetu NAC-05 moryT 6bITb
Asa npubopa SLAVE, npuHumatowme 3anpoc gyHkummn 15. MNpu Haxkatumn Ha nobyto 13 aTux

KHOMOK pa3Bopa4ynBaeTcsi akpaHHasi hopmMa nporpaMMmmpoBanHns ¢.15.
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]A MporpamMmupoBadne dyHkUMoHansHoro Bnoka MBM —%—

PyHkUMoHANbHBIK 6nok ModBus Master P15 1

— BxoaHkeIe cHrHane

JlaHHee zanpoca npoTtokona ModBus

Konuwuecteo Bxogoe

Snoka 32 Kon dyvkumuw ModBus 15
Anpec Slave B
NOKAALHOH CETH 2 h
HavanbHwA appec o0

KBUTHpOBaHHE ECTh faHHLX B sanpoce [Hex)
ECTh KOoAMYECTED AMaHHLIX 32
i Chpoc B sanpoce [Dec)

HDMEDE AHCKPETHHY CHrHANOE

1 3 2 4 37 4 8 5 93 6 10 i n g 12
30 10 0O 1 0 12 0 13 0 14 0O 15 0 16 0
17 D 18 0O 19 0 20 O 21 0 22 0 23 0 24 0
25 0 26 0 27 0 28 0 29 0 30 0 0 32 0
1-192 -- Homepa BX. AMCKP. CHIHANOE
193-254 -- BLXOAB PYHEUHOHAABHBIK Gaokos PBI ¢ 1 no 62

Ok

[MpaBas naHenb COAEPXNUT AaHHble, HeoOXoaAnMbIe A5 POPMUMPOBAHUS 3anpoca K
«Slave» co ctopoHbl «Master» B COOTBETCTBMM C NpoTokoniom ModBus.

JleBasi naHenb cogepXuT gaHHble, HeobXxoanMble LieHTparibHOMY npoLleccopy ans gop-
MUpPOBaHNA MHpopMaumn, NnepegaBaemMon K «Slave» co cTopoHbl «Mastery. OTn JaHHble BKIO-
YyaroT B cebs:

— KONUYeCTBO BXOAOB (PyHKUMOHANbHOro 651oka — Konnm4yecTso BbIBOAUMbIX HA
«SLAVE» ONCKPETHbIX CUrHanoB, MakCMMarnbHOEe KONMYeCcTBO CUrHaroB - 32;

— HOMepa AUCKPETHbIX CUrHanoB, COCTOAHNE KOTOPbIX BbiIBOAUTCHA Ha « SLAVEY.

—  byHKUMM KBUTUPOBaHMSA 1 cbpoca cBeToBOWN curHanuaaumm npubopos NCC-07.

Bxopgamu cdyHKkUunoHanbHoro 6noka 15 sienstorcs:

— COCTOSHMSI aKTUBHOCTU BXOAHbIX ANCKPEeTHbIX curHanos MNMNAC-05, koTopble nepenatoT-
csi Ha «SLAVE», T.e. COCTOSiHME BXOAHOrO ANCKPETHOrO CUrHana ¢ y4etom Tuna koHtakra (HP
KOHTaKT — aKTUBHOE COCTOSIHME «3aMKHYT», H3 KOHTaKT — akTMBHOE COCTOSHUE «Pa30MKHYT»);

— COCTOSHMWS BbIXOO0B anroputMmn4eckmnx 6y10KoB nornyeckon obpaboTkn ANCKPETHBIX
curHanos (®bJ1), npu atom, Bxogamu yHKLMOHanbHOro 6noka 15 moryt 6bITb BbIXOAb!
yHKUMOHarnbHbIX 6nokoB ®b 1 — Ob 62, Bbixogbl Pb 63 — O6 120 He MOryT nogknYaTbes K
Bxogam g15.

Mpn nporpaMMMpPOBaHUN B OKHA 3aHOCATCS HOMepa BXOLHbIX AUCKPETHbIX curHanos (1 —
192) unu Homepa BbIXOOHbIX CUrHanoB anroputMmmyeckux 6nokos ®bJ1 ot 193 (Bbixog ©b 1) o

254 (Bbixog ®©b 62). butoBbIn MaccuB aaHHbIX P15 dpopmupyeTcsa B TOW nocrneoBaTeribHOCTH,
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B KOTOPOW 3anporpaMmmMmmpoBaHbl HOMepa CUrHanoB B OKHax popmbl. ECnuv B OKHe 3anporpam-
MUPOBaHO 3Ha4yeHne «0», TO B COOTBETCTBYIOLEM OMTE NepegaBaemMoro Maccmea ANCKPETHbIX
curHanos Bcerga nepegaetca «0».

dyHKUMOHanNbHbIN 6ok MBM h15 cneuunanbHo aganTupoBaH anst paboTbl ¢ npudopamu
ceeToBou curHanusauumn NCC-07 npomnssoactea 3A0 «HIIM «LeHTpaBTOMaTukay». K ocobeHHo-
CTAM agantaumm OTHOCUTCS BO3MOXHOCTb MPOrpaMMmMpoBaHnsa OYHKLMIA KBUTUPOBaHUA n copoca
ceeToBou curHanmsauum NCC-07 ot kHonok «KButnpoBaHune» n «Copocy MNMAC-05. Komangpl
KBUTUpPOBaHMA n cbpoca, noctynatrwme Ha NMNAC-05 no ceTn BepxHEro ypoBHS, Takxke nepeaa-
toTcst Ha MCC-07. MNpu nporpammupoBaHmn ©15 ans ynpaBnenus curHanusaumen Ha NCC-07,
B OKHe «Ha4danbHbI agpec AaHHbIX B 3anpoce (Hex)», B COOTBETCTBUM C pacnpeernieHmem aa-
pecos NCC-07, Heobxogumo 3agatb agpec «30», Npyn 3TOM NepBoe OKHO hOpMbl COOTBETCTBY-
eT 1-1 a4enke ceetoBoro Tabno NCC-07, 32-e okHO — 32-1 A4elike CBETOBOro Tabro.

B kadecTtBe «Slave» MmoxeT 6bITb Tak e ndon apyron npnbop, npUHMMaroLmnn n obpa-
batbiBatowm pyHkumio 15 npotokona ModBus. Npu ncnons3oBaHum p15 onsa ynpasneHus
paboTton npmnbopa MNAC-05, nogKMOYEHHOrO K NIOKanbHOW CETU HXKHETO YPOBHS B Ka4YecTBe
«SLAVE», HyXXHO nmMeTb B BUAOY crnefyoLlee:

— [AaHHble, noctynatowwme ¢ p15, socnpuHumatotcs B NAC-05, kak KOMaHAbl BHELLHEro
ynpasneHus KBY, n gomkHel nmeTtb agpeca 340h — 37Fh (832 dec - 895 dec) — Bcero 64 ko-
MaHabl: agpec 0340h (832 dec) — komanga ynpaenenus KBY 121, agpec 037Fh (895 dec) —
komaHaa ynpasneHna KBY184 (cm. Takke n. 4.3.1 n n. 4.3.13);

— KOJIMYECTBO BbIBOANMbIX 3@ OVH 3anpocC OUCKPETHbIX curHanos — ot 1 go 32;

— KBUTMpPOBaHWE N cOPOC OTCYTCTBYIOT (MporpamMmmupytoTcs, kak «HET»);

— €eCnu B KakoM-Nnbo okHe «HOMepa ANCKPETHbIX CUrHanoB» 3anucaH «0», To B COOT-
BeTCcTBYOLWYI0 a4enky KBY Bcerga 6yaet 3anuceiBatbes «0».

Mpumep nporpammmpoBaHna p15 ons ynpasnenus paboton npudopa NMAC-05:
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n MporpamMmupoeanne dyHxuvMoHansHoro Groka MBEM

SEX)

KoAWYECTEOD BXOAOB
Gnaoka

PyHKUHOHANEHEK Onok ModBus Master ®1b

BrogHEIE CHrHANEI

JaHHwe zanpoca npotokona ModBus

Koa PyHKIHK

Appec Slave B

1192 --

HOMEDpA BX. AHCKP. CHTHaNoE

ModBus

15

NOKANBHOA CETH 1 -
Keuruposate et pamm & sanpoce (Hex) 0343
|| oo || Koo g 2

Homepa AMCKPETHBIX CMrHANOE

11 2 194 3|0 4 0 5 |0 6 |0 7|0 g |0

q (0 10 |0 11 |0 12 |0 13 |0 14 |0 15 |0 16 |0

17 |0 18 |0 19 |0 20 |0 21 |0 22 |0 23 |0 24 |0

25 |0 26 |0 27 |0 28 |0 29 |0 30 |0 3 |0 32 |0

193-254 - eoixoabn PyHELHOHAALHBEK Gnokos PEN ¢ 1 no 62

A

B naHHom npumepe B npnbop NMAC-05 «SLAVE #1» nepenatotca 2 curHana: CocTosiHue

ANCKpPEeTHOro BxogHoro curHana Ne1 (guckpeTHbin curHan 1) n Boixo yHKUMOHANbHOro 6roka
®B2 (guckpeTHbI curHan 194). «KonnyecTsBo JaHHbLIX B 3arnpoce» = 2, N03TOMY B 3anpoce ne-
peaarTcs TOMNbKO 2 3Havawmx buta. «HavanbHbIM agpec gaHHbIX B 3anpoce» = 0344h o3Hava-
€T, YTO 3TU AaHHble AO0KHbI ObITb 3anucaHbl B a4enkn KBY «SLAVE #1»:

— no agpecy 0344h (KBY125) 3anucbiBaeTca COCTOSIHME AUCKPETHOro BXOQHOMO curHana
Ne1 MAC-05 MASTER;

— no agpecy 0345h (KBY126) 3anucbiBaeTcs COCTOSAHME BbIXxoAa OYHKLMOHAITbHOro
onoka ®b2 NAC-05 MASTER;

B MAC-05 SLAVE moxeT 6bITb 3anporpaMmmmnpoBaHo ntoboe n3 BO3MOXHbIX AENCTBUMN,
CBSA3aHHbIX C NOTyYEHHOW MHpopMaUMen, HaNpMMep, BKIOYEHUE pene U 3aXuraHne ayeek

CBETOBOW cuUrHanusauum Ha moayne nHankauumn, Kak 3To noka3aHoO Ha PUCYHKeE:

KBY125

|
MP |1,
I

|
MP (2,
I

3.7 TMPOrPAMMUPOBAHUE OBEPABOTKU AUCKPETHbLIX CUTHANOB U ®YHKLUA CUTHANTU3ALMN

N BITOKUPOBKM
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3.7.1 JKPAHHAA ®OPMA «[MPOrPAMMUPOBAHWE OBPABOTKW ANCKPETHBIX CUTHAINOB»

[na nporpammupoBaHnst YHKLUI cUrHanmsaumm n 610oKMPOBKN HY>KHO Ha hopMe KOH-
durypaumm HaxaTtb KHOMNKy «[porpammupoBaHne o6paboTku AUCKPETHBLIX CUrHANoOBY.
Ha akpaHHon doopme oTobpaxatTcs (PyHKUUK cUrHanu3aumm n 6roKMpoBKK, KOTOPbIE

3anporpammMmmpoBaHbl B 6a3e gaHHbIX, 3arpy>KeHHoM 13 npubopa.

§§: Nporparmmuposanie 06paboTkK AMCKPETHBIXK BROAOB . =10l x|
MopT CO3AaHHE 3NEMEHTOB CXEMb MporpaMMHpoBaHHe
a2 1|¥ B E|
WUcnosvenuwe Tun Moayna MHAUKAUUK MNevats |
12163383 126KKH(4:20) P padOTE . Sl Avckpereie setons|
Ne Ha cxeme 1 r;_' =
Nuckp.curn.001 DIL1.1 |———asap [l t[5 MP 1. | [
Ne g Gase 1 IT
Ne Ha cxeme 2 I_/T
Nuckp.curn.002 DIL1 2 |— aBap- At 5 AMP 1, | [ [
Ne g Gase 2 IT
N2 Ha cxeme 3 I:
Juckp.curn.003 DI_1.3 |——{asap St[5 SAMP 1,
Ne & Gase 3 I_A_
N2 Ha cxeme 4 lj
JNuckp.curn.004 DIL1. 4 |———asap [l HAt[5 SAMP 1, | [ [ [
Ne B Base 4 rﬂ'
N2 Ha cxeme 5 l':
Nuckp.curn.005 DI_L1.5 |——=|aBap - t[5 AMP 1, | [ [
Ne g Base 5 I—A-
N2 Ha cxeme 6 I'_;
JNuckp.curn.006 DIL1 6 |—i asap- SAt[5 AMP 1. | [ [
Ne g Gase 6 IT
Ne Ha cxeme 7 I_:_-
JNuckp.curn.007 DIL1.7 | ——{asap [l it[5 =MP 1,
Ne B Base 7 I_A'
N2 Ha cxeme 8 lj
Juckp.curn.008 DI_1.8 |——{asap Il At[5 AMP 1. | [ [
Ne g Gaze § I-E'
N2 Ha cxeme 9 ,:
Nuckp.curn.009 DI_1.9 |——|aBap - t[5 AMP 1. | [ [
Ne g Gase 9 l—T\'
N2 Ha cxeme 10 I":
Nuckp.curn.010 DI_1_10 |————{aBap - At[5 sAMP 1, | [ [
Ne & Gasze 10 ‘—A-
N2 Ha cxeme 11 I':
Juckp.curn.011 DI_1_11  |——{asap [l t[5 AMP 1. | | [ |
Ne B Gaze 11 IT |

HasHayeHne KHOMOK MEHI0 1 COOTBETCTBYIOLLIME UM «TOPSiYME» KINaBULLN:
]._'_J «BBog 13 COM nopta, (F9)
- «Co3gaHue onucartens Bxoga»

=
hI]— «lMporpammupoBaHue TEKCTOBbIX PpeKBU3UTOBY, (Ctrl+T)
|ﬂ| «CurHanusaumsy», (Ctrl+S)
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- «3apepxkay, (Ctrl+D)
|£|— «Bbixogpl», (Ctrl+0O)

Mpu BBOAE UMAPOBLIX AaHHBLIX B OKHaX peakTMpOBaHUS MOXHO NOMb30BaTbCs KnaBu-
wamu: undpsbl 0 - 9, «Ctpenka Bnesoy, «CTpenka snpaBoy, «3abon», « DELy», «kENTERY,
ocTarbHble CUMBOJIbI HEAOMYCTUMbI, 3@ UCKIMIOYEHNEM BBOAA TEKCTOBbLIX PEKBU3UTOB.

3.7.2 ALPECALIMA BXOOHbLIX AHAIOMOBbIX U AUCKPETHBLIX CUITHANOB

Afpecaunsi BXOOHbIX aHanoroBblX U JUCKPETHbLIX CUrHANoOB Npu NporpaMmmMmMpoBaHnKn Ocy-
LLIeCTBNSETCA C NOMOLLbIO MAEHTUMUKATOPOB, OTPAXKAILLMX UCTOYHUK NOCTYNNEHUS curHana:

DI_1_1 (Discrete Input 1_1) — moagynb auckpeTtHoro seoga Ne1 (MBOW-5, MBOC-9), auc-
KpeTHbIn Bxoa Ne1;

DI_2 12 (Discrete Input 2_12) — mogynb anckpeTtHoro Beoga Ne2 (MBAW-5, MBI C-9),
AncKkpeTHbIn Bxoa Ne12;

Al_2 1 LL (Analog Input 2_1_LL) — mogynb aHanorosoro seoga Ne2 (MBI1C-3, MBAW-3,
MBCT-3, MBAO-3), Bxoa Ne1, ANCKPETHbIN CUrHan HapyLleHnst yctaBku LL;

Al_2 3 H (Analog Input 2_3 H) — moaynb aHanorosoro eeoga Ne2 (MBI1C-3, MBAW-3,
MBCT-3, MBAO-3), Bxoa Ne3, ANCKPETHbIN CUrHan HapyLleHust yctaBsku H;

DLAI1_1 LL (Data Link Analog Input 1_1_LL) — aHanorosbIn BXo NokansHou ceTn, 6nok
MBM Ne1, Bbixog Ne1, ANCKPETHLIM CUrHan HapyweHus yctaskm LL;

DLAI2_1 H (Data Link Analog Input 1_1_H) — aHanoroBbI BXog, NOKanbHOM ceTu, 6nok

MBM Ne2, Bbixog Ne1, ANCKpeTHbIN CUrHasn HapyLlleHns yctaBsku H;

3.7.3 COS30AHME OMUCATENA BXOOA
Ha popme oTobpakatoTca TONbKO Te BXOAHbIE CUrHAIbI, AN KOTOPbIX 3anporpamMmmMmpo-
BaHbl (PyHKUMKM cUrHanmsaumm n 6noknpoBku. [Ansa Toro, 4To6bl 3anporpaMmMmpoBaTh PYHKLMK

Ona ANCKpeTHOoro curHana, He 0To6pa>KaeM0ro B HACTOALMN MOMEHT Ha cpopme, HYXHO HaXXa-

TMEM KHOMKM M co3gaTtb onucaTenb Bxoaa.
dopma ansa cosgaHusa onucaTens Bxoga Moaynsa seoga anckpetHolx (MBOWN-5, MBC-9)
unu ananorosbix (MBIMNC-3, MBAW-3, MBCT-3, MBAO-3) curHanoB MMeeT criefyoLwimi Bua;
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I§: Co3panve HoBOro MAEHTHDMKATOPA BROS A x|

N* cosa. Bxoga Ha cxeme 25

TekcToBbIft pEKBU3WT I

Twn KoHTaKTa

[ Apsienposaniie (¢ HopmansHo 3amMKHYTBIA
(" HopManbHo pasoMKHYTEIN

Coznanue coBCTEEHHOMD BXOAS I Cosaanue ceTesoro ex0aa |

Tun moayns W
Nt mogyns [1—3'

N Bxoga B Monyne ,1_-2'

Tun ycraeku ansa LL /&

AQHAMNOroBbiX CUrHano0B

0K |

Mpwn 3agaHm Ne Mmoaynsa HYXXHO pyKOBOLCTBOBaTbCA Tabnvuen Mmoaynen BBoOAa-BbiBOAA

Ha dpopme KoHpurypaumm NMAC-05:

— Ne moaynsa BBoAa ANCKPETHbLIX CUrHaNOB paBeH ero NopsaKkoBoMy HOMepy cpean Mo-
aynen BBoda guckpeTHbIx curHanos (MBOW-5, MB[AC-9), HaunHas ¢ eguHuLbl;

— Ne moaynsa BBofa aHanoroBbIX CUrHaNOB paBeH ero NopsaKoBOMY HOMEpPY cpeaun Mo-
Aaynen BBoga aHanorosbix curHanos (MBINC-3, MBAU-3, MBCT-3, MBAO-3), HaunHaga ¢ egu-
HULBI.

dopma ansa cosgaHusa onucaTens Bxoga fokanbHOM ceTun, NocTynatoLlero ot 6rnoka

MBM, nmeeT cneayowmm sua;

I}: Co3panve HoBoro naenTudrkaTopa ‘;[IV x|

N® cosa. Bxoaa Ha cxeme 25

TexcToBbill pEKBUSUT Il

Twn KoHTaKTa

[~ Apswsuposatie (¢ HopmanbHo 3aMKHYTBIN
{" HopMankHo pasomMKHYTBINA

Co3znaHue cofcTeeHHOr0 BXona  CO3AaHME CETEEOro BXoaa
Tun Agpec Slave B
ycrpoicTea Slave AOKANbHON CETH
MKCH 1
N* 6s0ka MBM | =
AOK 1 =
Tun 6aoka MBM |aHan0me,ﬁ vl
Nt Bizona 6naoka MBM | =" |
on 1 I~
Tun ycrasxku ana L
aHANOroBbiX CUrHaNoB

oK I
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Ha dopme 3agatotcs: Ne 6noka MBM, tun mogyna MBM (anHanoroBein ¢. 3, 4 nnu gmne-
KpeTHbIn . 1, 2), Ne Bbixoga mogyna MBM ¢ koToporo curHan noctynaeTt Ha BXoL CXeMbl CUT-
Hanusauumn n 6noknMpoBkK. [N aHanoroBbIX MOAYNEN yka3biBaeTCs yCTaBKa, HapyLUEeHNe KOTOo-
pon ABNSEeTCA BXOAHbIM AUCKPETHBIM CUrHaroM CXeMbl.

Mpwn co3gaHnmn noeHTnUKaTopa BXoaa MOXHO 3a4aTb TEKCTOBbLIA PEKBU3UT, TUM KOHTaKTa
N apxXmBMpoBaHue.

Mpun npaBunbHOM BBOAE AaHHbIX Nocrie HaxaTtus kHornkn « OK» Ha oopme, B KOHLIE CXe-
Mbl, NOSIBNSIETCA N306paxxeHne BHOBb CO34aHHOIO MAeHTUduKaTopa Bxoaa:

N2 Ha cxeme 26 |
It
Nuckp.cury.026 -J DI_3 2 l
b

Ne g Gaze 26 il

3.7.4 TIPABUNA NPOrPAMMMPOBAHNA

Kaxablh OUCKpeTHbIN BXO oToBpaxaeTcs Ha (popme B BUAE NaHeENn, Ha KOTOPOK rno-

MeLlEeHbl M306pa)KeHI/IFI BCeX (byHKLI,VIIZ, OTHOCALWNXCA K 3TOMY BXOAY:

Ne Ha cxeme 1 I_: e = o] e
Juckp.cury.001 z DI_1_1 asap [l =t 5 | SAMP 1. | | | l
N2 B Base 1 I'T | }

Mpv NporpaMMUPOBaHNM HY)KHO PYKOBOACTBOBATLCS CNEAYOLLIMMM NpaBunaMmu:

— aKTUBM3MPOBATb BXOA, AS1S KOTOporo ByaeT BBOAMTLCSA Nporpammupyemas nHop-
Maums HEOBXOANMO LLENYKOM NIEBOM KHOMKM MbILLKM NO SI0BOMY MO0 9TOM naHenu, (Npy 3Tom
naHesib MEHSET UBET 1 cTaHOBUTCA roniybon). LLlenyok no gpyron naHenu «noracut» paHee ak-
TMBU3MPOBaHHbIN BXO[;

— TWN gaTyuka, NOSKIHOYEHHOrO K ANCKPETHOMY BXOAY, NPEeACTaBsSeTCa KHOMKOW C
n3obpaxxeHnem HopmMarnbHO pa3oMKHyToro (HP) nnu HopmaneHo 3amkHyTOro (H3) KoHTakTa Ha
COOTBETCTBYHOLLEN NAHENN;

— Onuusa «apxmBMpoBaHME» OTOBOpaxaeTcst KHOMKOW ¢ n3obpaxxeHnem BykBbl «Ax» (ne-
pedepkHyTOoe n30bpakeHne O3Ha4vyaeT OTKYEHNE apXMBUPOBAHMUS NO AaHHOMY BXO4Y);

—  nobon OUCKPETHBIM CUrHanm MoXeT BbITb NOAKMOYEH K NporpaMMHbIM Briokam «Cur-
Hanuaauusay, «3agepxka» 1 UMeTb BbIxod Ha noboe konuvectso pere MP B ntobom coveTta-
HUW. PeKBM3UTbI YkasdaHHbIX MporpaMMHbIX B10KOB 1 HoMepa Bbixogos MP 3agatoTtcs npu no-
MOLLIM COOTBETCTBYIOLLUMX KHOMOK MEHI0, YKa3aHHbIX BbiLe, U MPU MOMOLLN KOHTEKCTHOIO MEHI0;

— JOUCKpeTHbIe Bbixoabl HyMmepytoTca 1-8 ans kaxgoro MP, Bxogsiwero B KOHuUrypa-
uuto, Hesasmcumo ot Tuna MP (MP-51, MP-53, MP-54, MP-55).
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3.7.5 TloacKA3KM

HaseneHue KypCOpa Ha naHesib akTuBU3nMpoBaHHOIo BXoda BbIBOAUT NMOLCKA3KY:

— HOMep BXofa Ha cxeMe (MOopsiAKOBbIA HOMEP CTPOKM CXEMbI, OTOOpaxatoLen AaHHbIN
BXO[;

— apjpec ANCKpeTHOoro curHana B ©a3e gaHHbIX OVNCKPEeTHbIX CUrHaoB,

— TEKCTOBOE HauMeHoBaHune cobbITuS, npuncBoeHHOE JaHHOMY CUrHarny.

3.7.6 TPOrPAMMUPOBAHWE TUMA OATUUKA

N3meHeHne Tuna gaTymka Nnpomn3BOAUTCS LEMYKOM MbILLM MO N306paXKEHUIO KOHTaKTa:
A HopMamnbHO 3aMKHYTbI KOHTAKT (KHOMKA «HE HaxaTay);

= . HOPManbHO Pa30MKHYTbIN KOHTAKT (KHOMKAa «HaxaTtay);

3.7.7 Onuua «APXVMBUPOBAHWE»

Onumsa «ApxvMBMPOBaHUE» NO3BONSET BKIOYUTDL MW OTKIIOUNTL (PYHKLIMIO apXMBUPOBa-

HUA repexonoB Bbl6paHHOFO ONCKPETHOro curHasna B COCtoAaHue «CurHanusauus» n «Hopma».

23 ApRMBMpOBaHWE AUCKPETHBIX CUTHANoE I 5]

JNuckpeTHuli curHan N* 37 Al 1 LL

ApxuBupoBaHue I ® BkawueHo

OTKntoveHne 1 BKAOYEHNE apxXmBmpoBaHNA MOXKET NMPON3BOANTLCA HaXXaTuemM Ha KHOIMKY

,T - apXMBUPOBaHME BKITIOYEHO (KHOMKa «HaxaTta);
A

- apxXxunBmnpoBaHne OTKINK4YEHO (KHOI'IKa «He Ha>|<aTa»);

3.7.8 KOHTEKCTHOE MEHIO AKTVUBU3NPOBAHHOIO BXOOA

U.leﬂ‘-IOK npaBoﬁ KHOMKOW MbILLN Ha aAKTMBNU3NpoBaHHOM BXoae 0To6pa>|<aeT KOHTEKCTHOe

MEHIO OMnuMiA NPorpaMMMpPOBaHNSt BXOAA.
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HOEMaUNA O BXCAE

N2 Ha cxeme 9

3

Ll —l === Il

N2 Ha cxeme 1 I 5 =
JNuckp.curn.001 = DI_1_1 =aeap Il At[5 ?”MP [1. | [ l
N2 g Gase 1 I A
N2 Ha cxeme 2 I 2 = [
Nuckp.curn.002 - DI_1_2 aBap - t| 5 :'”MP [1. [ [ [
Ne g Gase 2 I A
BripezaTte Chrl4x
N2 Ha cxeme 3 I KonWpoBaTh Ctrl+C
JNuckp.curn.003 =5 DIL1.3 |— P e ——r-lMP f [ [
N2 & Base 3 I A JaMeEHNTE NatnopT BEX044
¥aanuTe Del
N2 Ha cxeme 4 I i
Nuckp.curn.004 - DI_L1_.4 |— . AoGasnTe GRoK CHrHEANEaUHH —.‘-”MF' {1, [ [ [
R I-T % PeparTrpoBaTh cHrHaNMsauMO
N2 Ha cxeme 5 I 525 ¥ AanUTb CHrHaNU3aUHH K
Huckp.curn.005 : DIL1S |——— = —aHMP 1. [ [ [
Ne B Gase 5 I A AoGaenTb GNoK 330ERWKH
)| PeAaKTHPOBATE 33AEPHK!
N2 Ha cxeme 6 I/ 4 > geney
JNuckp.curn.006 - DI16 |—  YA3MTb 33EpMKY —\‘l Me [i | ' l
Ne & Gase 6 I
Kk A . AoBaEnTE BEIXOA Ha PEAE
N2 Ha cxeme 7 I T pepakTrpoBaTs BbIX0A Ha pene
5 T
Juckp.curn. 007 = DI_1_7 VHARTE BUOR A pAne —‘-”MF’ 1. [ !
Ne g Base 7 I A
e e e I—: T BBoA TEKCT. PEKEHEMTOE
Juckp.curn.008 a DILL1.8 |— A1 ADXMEMPOBaHHE ___\Hmp |1, [ |
Ne 6 Dase 8 I A -
I

rs
—

Onuwnsa «BeBoa TekCcToOBOro pekBn3nTa» rpegHa3HavyeHa anda naMmeHeHnA TEeKCTOBOIo pek-

BM3nTa (HAMMEHOBaHMsI COBLITUS, NPUCBOEHHOIO BbiIOpaHHOMY BXOLHOMY CUrHary), YTo Ocy-

LLeCTBNSAETCA NPy NOMOLLKX BCnoMoraTenbHON hopMbl.

i3 3aaHMe TEKCTOBOFO PEKBU3NTA BROAS

Bxoa Nt 37 Al 1 1L

TeKkCTOBbIN PEKBUIUT coaepXuT 14 cuMmBONoB, Npu HaxaTun kKHornkn « OK», 6ok 6asbl

OaHHbIX, C BBE€AEHHbIM TEKCTOBbIM PEKBU3NUTOM, Cpaldy nepenaeTcqd B |'|p|/|60p.

BBoA4 TEKCTOBOro pekBM3anTa MOXeT OblTb MHULMMPOBAH ABONHbLIM LLENYKOM NEBOW KHOM-

KM MbILLK HenocpeanCcTtBeHHO Mno M306pa>|<eH|/|+o 9TOro pekBmn3nTa Ha naHenu. 3aBepmaeTc;| BBO

TekcTa Haxxatvem Knasuwn "ENTER" nnn nepexoaom K ApyroMmy TEKCTOBOMY PEKBUIUTY.

Onuunsa «MHdopmaums o Bxoge» NO3BONSET NonyyYaTb MHOpMaLuo 06 UCTOYHKKE 06-

pabaTbiBaeMoro curHana, kotopas 6bina sanporpaMmmMuMpoBaHa Anst MOAyren BBOAa aHanoro-

BbIX curHanos (n.n.3.5.2 - 3.5.5) n mogynen MBM nokansHon ceTtn (n.3.6).

_Ioix]
Bxog N 37 Al 1 LL
HOuckp.Curn.037

Moayns ananorosoro eeoga Nt 1

MBIC-5

Ne TEXHOAOT. min max ycraBka
BROAA NosHuKua wKanb WKanb LL

1 |r 1101 0 100 0 I 2 |

pasMepH.
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" bopmaun o cereaon mwoge _loi x|
Bxog N¢ 133 DLAIT 1 LL
MIOP 1 1 LL

PyukuMoHanbHbil 6010k ModBus Master N 1
Tun Aapec Slave B N*
ycrponcrea Slave AOKANbHON CETH BXOA3

MIIreP 1 1

gauuue Macm‘raﬁugoaauuﬂ AHaNorosoro sxoga

TEeXHOAOr. min max ycraBka pasMepH.
no3uuLUA WKanbi wKanb LL

fnos 5101 o f100 E B ]

JR1=TES
BxogNe 145 DILDI 4 1 )
MAC-01 4 1

PyukuMoHanbHU 610k ModBus Master N 4

Tun Agapec Slave B Ne
ycrponcrea Slave AIOKANbHOMN CETH BXOAa

MAC-01 4 1

3.7.9 TMPOrPAMMMUPOBAHWVE CUTHANU3ALMN
[lo6GaBuTb NaHenb CUrHanM3aLUum Ha CXeMe MOXHO CreayoLmMM 06pasoM:

— aKTUBU3NPOBATb MaHerb BXoaAa,

— WKCnosnb30oBaTb KHOMKY @ MeHI0 «Co3gaHne aneMeHTOB CXEMbI» UM OMNUUIO «,El,o6a-
BUTb OMNOK CUrHanmM3aumm» KOHTEKCTHOrO MEHH0, BbiNnagarLlero no I'IpaBOI7I KHOMKE MbILUN.
rlpl/l 3TOM BMeCTEe C nodaBrneHnem Ha cxemMme naHernn curHanni3aumn BbiBOOAUTCA (bopma

«3apaHne Tuna curHanusaumumy»:

i 3apanve TUna curHanisaniu NAC0S x|

Bxoa Nt 133 DLAIN 1 LL

i~ Tun cUrHanusau1y
" HET cUrHaNU3auMu

" npeaynpeauTentHan

(" aBapuiiHas

% uHaukaumua

Nt aueliku cseTosoro Taéno |-|

0K |

Tun curHanusaumm 3agaeTcs LLenykoM JIeBOM KHOMKU MbILIKX MO OAHOW U3 KHOMOK Ha of-

HOMMEHHOW naHenu. MNepenTn K 3agaHuto Ne s4enkn ceeToBoro Tabno MOXHO NP NOMOLLIN
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KnaBuLwKn TabynsiumMm Unm Wen4ykom NeBon KHOMKU MbILUM NO OKHY, NOMEYEHHOMY COOTBETCTBY-
oLLIEN HAAMUCHIO.

Ha oaHy siuenky cBeToBOro Tabno mMoxeT ObITb 3anporpamMmMpoBaHO 40 YeTbipex auc-
KPETHbIX CUTHanoB.

PesynbTaT NnporpaMmmupoBaHusi oTobpa)kaeTcsl Ha CXeme NaHenblo curHanusauumn cne-

aywouwiero snaa B 3aBMCUMOCTU OT Bbl6paHHOFO THnNa curHarnn3aumn:

~rpeal 1 |

S - npegynpeaunTeribHaa curHann3agna
-aBap.- .

— - aBapunHada curHann3auud

e

- UHOMKaUmS
M3MeHUTb TN curHanusauum unm HoMep SYeikn CBeTOBOro Tabrno MOXHO Npu akTUBK-

3MPOBaHHOM BXO/l€ LENMYKOM MbILLY MO KHOMKe |ﬂ| MeHIo «[porpaMMmunpoBaHne», unu Bolbpas
onuuo «PegakTnpoBaTb CUrHaNM3aLUWio» KOHTEKCTHOIO MEHIO, BbiNaaatoLLero no npaBoi KHOnM-
Ke MbILLW, a TakKe Npu He aKTUBU3NPOBAHHOM BXOAe ABOWHbIM LLIEMYKOM MbILLKX MO caMol na-

HEeIn CUrHanmn3aumnn.

Bbi6op onumn «Yganutb CUrHanNM3aumnio» KOHTEKCTHOrO MEHH0, BbiNagatoLero no npasom

KHOMKE MbIlUX Ha akKTUBM3MpoBaHHOM BXoAde, NpuBOOUT K yaari€eHuUto naHenn curHanmn3auumn.
3.7.10 TMPOrPAMMMPOBAHWE 3ALEPXKW BKIMIOYEHUA BLIXOAOB

[obaBnTb NnaHenb 3aepXKKN Ha CXeMe MOXHO crefyrlumnm o6pa30M:

— aKTUBU3NpPOBATb MaHeslb BXoAa,

—  MUCNOMnb30BaTb KHOMKY MeHI0 «Co3gaHne aneMeHToOB CXeMbl» Unu onuuto «[oba-
BUTb BNOK 3a4ePXKKN» KOHTEKCTHONO MEHI0, BbiNadaroLero rno npaBomn KHOMKE MbILLW.
Mpu 3TOM BMECTE C NosIBIEHMEM Ha CXEME NaHenun 3agepXkn sbiBoamntcs oopma «l1po-

rpamMmmMmmpoBaHne 3a4epPXXKM BbIXOO0B»:

i3 Mporpamm. 3aaep¢. BbixoA0B NAC x|

BxoaNs 24 DI 2 12

Janepxka
JlUCKpeTHOCTb. CeK I1_

Bpems B eguHunax I5
AUCKDETHOCTH
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[NCKPETHOCTb BPEMEHN 3a0epPXKKN 1 caMO BpeMs B eAuHULAX AUCKPETHOCTU 3aaeTcH B
COOTBETCTBYIOLUNX OKHAX. BbINTN N3 OKHa MOXHO LLENYKOM JIEBOW KHOMKU MbILLW MO KHOMKEe
«OK» nnn Haxatnem Ha knasuwy «ENTER».

PesynbTaT NnporpaMMupoBaHusi oTobpaxaeTcsl Ha Cxeme MaHesbio Co BpeMeHeM 3a-

N3meHnTb BpeMA 3aepPXKn BblXoAa MOXHO MNMpn akTuBn3npoBaHHOM BXoAde LLEJTHKOM

AEPXKKN B CEKYHOAX:

MbILIW MO KHOMKe MeHto «lporpammupoBaHme» », unu Bolbpas onumto «PegakTmpoBaTh 3a-
AEPXKKY» KOHTEKCTHOrO MEHI0, BbiNaaatoLLEero no npaBoi KHOMKE MbllW, a Takke Npu He akTu-

BM3NpPOBaHHOM BXode LWeJT4KOM MbILn Mo camou naHenu 3aEPXKKN.

BbiGop onumn «Yaoanutb 3agepkky» KOHTEKCTHOrO MeHH0, BbiNaaatoLero no npaBom

KHOMKE MbIlWN Ha akKTUBM3nMpoBaHHOM BXoAe, NpMUBOAUT K yAalIeHUIO NMaHelTn 3adepPXKN.
3.7.11 TMPOrPAMMMPOBAHME BbLIXOOOB

[o6aBunTb NaHesnb BbIXOAOB Ha CXEME MOXHO creayoLmm obpasom:

— aKTUBU3NpPOBATb MaHeslb BXoAa,

—  MCNOnb30BaTb KHOMKY |ﬁ| MeHIo «Co3gaHne aneMeHTOB CXeMbi» Unu onuuto «[oba-
BUTb BbIXOJ Ha perie» KOHTEKCTHOro MeH0, BbiNagatoLwero No NpaBon KHOMKE MbILUW.

Mpn aTOM BMECTE C NOSIBIIEHMEM Ha CXEME NaHenu BbiXxo4oB BbiIBOAUTCS doopma «[l1po-
rpaMMupoBaHME BbIXOAOBY, 0TobpaxatoLwasa Bce, umetromecs B koHgurypauum NMAC-05,

BbIXOAbl:

2% Tpor paMMUpoBaHue BbIX0A0E MAL x|
BxoaN* 60 Al 6 HH

Brixonw

MP N (o2 | s e s (7 (e ]

WH$HOPMAUHMA 0 AMCKPETHOM BbIX0AE l

BbiBog curHana Ha Bbixog MP nporpammupyeTcs Wen4ykom fieBor KHOMKU MbILlWK Mo Co-
OTBETCTBYIOLLEN NaHenn Bbixoa.

LLlenykom npaBon KHOMKU MbILLK MO NaHenu Boeixoga mogyns MP MOXHO nonyyYnTb UH-
dpopmauuio 0 TUne BbixoAda, KOTOPbIN 3anporpaMMuUpOoBaH Ans Hero npu NporpaMmMmMpoBaHum
moaynen MP (n.3.5.7):

72



®
lh MAC-05 LIKNIr.421411.005 U3

3 indopmauua o JUCKPETHOM BbiXoge _.[_.l- =] _x.J
Moaynb AuckpeTHoro BuBoga N 1
pene N* 6
KButupoBaHue Cépoc
C HEHTPafnbHOM C BEPXHEro  agpec BXoAa C WEHTPafnbHON C BEPXHErafpec BXoAa
Tun Boizoga Ynp. - c 6aok./6es Gaok. Nanead MUHI YpoBHSA BHEWHEro nanenu MAHI YpOBHS  BHEWHEro
Curh. - cBer/sByK KBUTHPOBaHWSA cBpoca
lynpam LI Ic 6A0KMPOBKOH Ll @ Ji I':' v Vv II:I

N3meHnTb HOMeEpPa BbIXOA0OB MOXHO MNMpu akTMBnM3npoBaHHOM BXoAe LWesT4KoM Mbllln no

1+
KHOTMKe |&I MEeHIO «npOFpaMMMpOBaHI/Ie», nnu Bbl6paB onuuto «Pe,D,aKTVIpOBaTb BbIXO4 Ha pe-
ie» KOHTeKCTHOro MeHr, BblnagarwLiero no npaBon KHOMKEe MbIlK, Npn HEe akKTUBU3NPOBAHHOM

BXOA4e ABOWHbLIM LLEMYKOM MbILIX NO CaMOW NaHenNu BbIXO4O0B.

Bbl60p onuuun «YaanuTb BbIXod Ha pene» KOHTEeKCTHOro MeHto, BblinagarLwiero no npa-

BOW KHOMKE MbILLM Ha aKTUBU3MPOBAHHOM BXOAe, MPUBOAUT K yAaneHuio naHeny BbIXOA40B.
3.7.12 KOHTEKCTHOE MEH!O BbIOENEHHOW MPYMMbl BNOKOB

[na ynobcrea paboThbl CO cXxeMon NpeaycMoTpeHa BO3MOXHOCTb BblAeNeHns rpynnbl
ANCKPETHbIX BXOAO0B NyTeM nocnefoBaTesibHbIX LWENYKOB NIeBOW KHOMKOW MbILIKX MO NaHesnsim
BXO4O0B npu HaxkaTon knasuwe «Ctrl». KOHTEKCTHOE MeHIo, BbiNaatoLlee no Lwenyky npasom
KHOMKOMW MbILLIK MO rpynne BblAeNeHHbIX BXO40B, UMeEeT BUA;

DI11 |— Bopesams Chrl+ ___,I)Mp o | | | i
KonnpoeaTte Ctrl+C

SaMeHNTE NactnopT BXo4a

DIL1 2 |=— ¥aanuTe Del —~{

. ApGasnTe GAoK CHrHanWsauHH

D|_1_3 ‘: PeaaKTHROBaTE CHRHaNMzalvHs - |)MP h,_ I ' I |

N2 Ha cxeme 1
Ouckp.curn. 001
Ne g Gase 1

N2 Ha cxeme 2
Juckp.curn.002
N2 g Gase 2

2 U | e

Ng Ha cxeme 3
Juckp.curn.003
Ne g Base 3

Y AanUTE CHrHanvsaumHe

AoGacHTh GroK sadepHy
DI_1_4 |[— @] PEASKTUROBaTD 38 AEEHKY. —)I)MP 11, | | i |

YAaNNTE saAERHKY.

DL15 |— . AoGEENTE BBIX0A Ha pEnE - I)MP [17| I I |

JC’; PeakTHpoBaTh BEIX0A Ha REfE

N2 Ha cxeme 4
JNuckp.curn.004
Ne B Base 4

N2 Ha cxeme 5
Nuckp.curn.005
N2 g Base 5

Y AanuTE BEIXOA Ha pene

N2 Ha cxeme 6

| 1) ) T | R | X S

Nuckp.curn.006 DI_L1.6 |— 60/ TEKCT, PEKBHEHTOE ﬁ.l}MP i | I l |
Ne g Gase 6
PXHEMPUEaHNE
N2 Ha cxeme 7 7
uckp.curn.007 ” DI_1_7 ‘— sl bl 0 2 —-7I‘MP n | l | I }

Onumsa «Yganutby npeaHasHadeHa ans yaaneHus n3obpaxeHus AMCKPETHOro BXoaa
UNW rpynnbl BXoAoB U3 cxembl. [Mpu 3ToM Ans gaHHOro BxoAda Unv rpynnbl OTMEHSAOTCS BCe 3a-

nporpaMmMmMpoBaHHble yHKLIMM
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Onuus «KonupoBaTb» NpeaHasHavyeHa Ans KoNMpPoBaHWS NacrnopTa BblAeNeHHOro auc-
KpeTHOro Bxoda WUnv rpynnbl nacnopToB BxoaoB B 6ydep nporpammaTopa.

Onuus «BblpesaTby» npegHasHayYeHa Ans O4HOBPEMEHHOMO KONMPOBaHUS nacrnopTa Bbl-
[AENeHHOro ANCKPETHOrO BXOAa UMK rpynbl NacnopToB BXOAOB B 6ydep nporpammaropa u

yoaneHus M306pa>KeHVI$| 3TUX BXOO0OB U3 CXEMbl.
3.7.13 KOHTEKCTHOE MEHIO HEBBLIOENEHHOIO BITOKA

KOHTEKCTHOE MEHI0, BbinagatoLlee no LLeJTYKY HpaBOVI KHOMKOW MbILUN Ha HEBbIOEMNEH-

HOM BXOAe, U Ha cBOOOAHOM MecTe (POpMbl, UMeeT BUA:

DI_1_1 Aasap [l I,FI :-l\MP n. [ [

Co3aaTe 06paboTymk Bx0Aa

|»

N2 Ha cxeme 1
Nuckp.curn.001
Ne B Gaze 1

N2 Ha cxeme 2
Nuckp.curn.002
Ne B Gase 2

BCTaBUTE5aMERHUTE, Ha4YMHEA G\ y CErAIEY
DI_1_2 |——>{aBap - —

BETEBUTE CErl Y

N2 Ha cxeme 3 Momck obpaboTyvka Bx0Aa No HoMepy & Gase Ctrl+F

Nuckp.curn.003
Ne B Base 3

Di1_3 4 el - BblaenuTh BCe Ctrl+a

=151 =8 ]{=]¥]

Onumna «CospaTtb 06paboTyumk BXxoga» aybnvpyeT AeNCTBUS, KOTOPblE NPON3BOAATCA MO

KHOMKe M MeHto «Co3gaHne arneMeHToB cxembl» (M.3.7.3).
Onuus «BcTtaBUTb/3aMEHNTb, Ha4YNHas C...» NpeaHa3HayYeHa Ansi BCTaBKU U 3aMeHbl
nacnopToB BXOAOB Ha CKONMPOBaHHbIE paHee nacnopTa (n.3.7.12), HaunHas ¢ 3agaHHoro Ne:

Bsoa HayanbHoro N2 BCTaBKH

3amMeHuTb rpynny, |
HauvHasic N |

OtmeHa | oK |

Onumna «BctaBnTb» NnpegHasHavyeHa ansi BCTaBKM NacnopToOB BXOAOB HA CKOMMPOBAaHHLIE
paHee nacnopTa (n. 3.7.12), HauMHaqa ¢ Bxo4a, crneayroLlero 3a nocrnegHMm yxxe co3gaHHbIM B
0a3e AaHHbIX:

Onumsa «lMouck obpabotumka Bxoaa no Ne B 6aze» npeaHasHaveHa ans 6bicTporo

HaxoXaeHust Ha cxeme obpaboTyumka Bxoaa no ero Ne B 6a3e gaHHbIX:

Bsojg HoMepa BROAA —
N® Bxoga B Gase In

DI_1_1

OrtmeHa | oK I
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Mocne HaxaTus kHomkn « OK» akTMBM3npyeTcs obpaboTunk BXoda ¢ 3ag4aHHbIM HOMEPOM
(Homep B 6a3e AaHHbIX MOXET He COOTBETCTBOBATb HOMEPY Ha cxeme).
Onuus «BblgenuTb Bce» NpeaHasHayeHa ans 6bICTPOro BblAeneHUs BCEX MMELNXCS

Ha cxeme 06paboTyMKoB BXOLOB.
3.8 3ABEPLUEHUE MPOrPAMMUPOBAHUS

Mocne 3aBepLlieHnda nporpamMmmMmmpoBaHna 1 Bwsyaanon npoBEpPKU NMpaBmsibHOCTU CO-

34aHHON KOHUrypaumm gaHHble HYy>KHo 3anucaTb B [TAC-05 wenykom Mbiln No KHOMKe

Hoe (He aKTMBHOE) COCTOSIHME MPU3HAKOB aKTUBHOCTU:

— BCEX BXOAOHbIX OUCKPETHbIX CUrHasoB;

— BCeX (pyHKUMOHanbHbIX 6riokos OB,

— BCeX CBETOBbIX A4€€K N 3BYKOBOro curHana moayns nigukaumn MAW-5, noatomy nocne
3anucu B[, ansa Tex curHanos, KOTOpble HAXOAATCS B aKTUBHOM COCTOSIHUM, BO30OHOBNAOTCS ak-

TMBHasA CBETOBas M 3BYKOBas CUrHanm3aums u 3anyckaeTcs oTcHeT BPEMEHN 3aiepXKeK.
3.9 A3bIK ®YHKLUMOHANBbHbIX AMFTOPUTMUYECKUX BNOKOB (PBIJT)
3.9.1 Twnbl BNOKOB ®BIJ1

B MAC-05 nmeeTtcsa BO3MOXHOCTb NPOrpaMMUpOBaHns arnroputMoB cUrHanuaaumm, 6no-
KMPOBKM U ynNpaBrieHUs1 BbIXOAHbIMU pene Ha A3blke yHKUMoHanbHbIx 6riokos (PBJT). Mpo-
rpaMmma MakcumanbHO MOXeT cogepxaTb 40 120 ®BJ1, peanuayowmx cnegyowme anropuTmbl

006paboTkn ABOUYHBIX curHanos (Tabnuua 3.1):

Tabnuua 3.1

Tun ©BJ1 Anroputm Konun4yecTtBo BxogoB | Konn4yecTBO BbIXOA0B
1 «U» 4 1
2 «N —HE» 4 1
3 «NIMN» 4 1
4 «INN — HE» 4 1
5 «TMNCTEPE3WNC» 2 1
6 «TAVMEP» 2 1
7 «TPUTTEP» 2 1
8 «KOMIMAPATOP» 1 1
9 «CYETYUK» 4 1
10 «pes3epB»
11 «OBPABOTHYUK 4 1

OYBJIIMPOBAHHbLIX
OJATHNKOB»
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lh@
3.9.2 ®BJ1 aBonyHOW NOruKK TUMbl 1 — 4: «Nx», «N-HE», «TTN», «NTTN-HE»

CocTtosHus Bbixogos ®BJ1 gBonyHOM norvku (Tunsl 1 — 4) B 3aBUCUMOCTU OT COCTOSAHUS

BXOAOB NMpuBeaeHbl B Tabnuvue 3.2.

Tabnuua 3.2
CoctosHue Bxogos PbJ1 CoctosHue Bbixoga ®bJ1

Bxoa 1| Bxop 2| Bxoag 3 | BxoA 4 «N» «N-HE» «NIMN» «NNMN-HE»
0 0 0 0 0 1 0 1
0 0 0 1 0 1 1 0
0 0 1 0 0 1 1 0
0 0 1 1 0 1 1 0
0 1 0 0 0 1 1 0
0 1 0 1 0 1 1 0
0 1 1 0 0 1 1 0
0 1 1 1 0 1 1 0
1 0 0 0 0 1 1 0
1 0 0 1 0 1 1 0
1 0 1 0 0 1 1 0
1 0 1 1 0 1 1 0
1 1 0 0 0 1 1 0
1 1 0 1 0 1 1 0
1 1 1 0 0 1 1 0
1 1 1 1 1 0 1 0

Mpadunyeckune naobpaxeHns PyHKLMOHaNbHbIX 6G510KOB TMMOB 1 — 4 Npu NporpaMmmupo-

BaHUW Ha A3bike OBJT:

IDI_1_1 2 DI_1_1 DI_1_1

o & o & a 71
AlI1_1_H o DI_2 10 4 All_6_LL
o) O O
Pb1 -| PB2 —| PB3
ol 1 0| 2 5{3
|
AT 1 LL
= 5 71
IDI_1_12
O
Al2 4 HH
3 Ph4
DI_1_4 —
Il — Ol 4 6

3.9.3 OBJTTMNA 5 «TUCTEPE3NCY
CoctosiHue Bbixoga PBJ1 Tvna 5 «'uctepesnc» B 3aBUCUMOCTM OT COCTOSAHUS BXOO0B

npueedeHo B Tabnuue 3.3.

Tabnuua 3.3
CoctosHue Bxogos PBJT «TUNCT» CoctosHue Bbixoga ®BJ1 «TUCT»
Bxoa 1 BXon 2 «NPSIMOK X04» «0obpaTtHbIi Xxoa»
0 0 0 0
0 1 0 1
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1 0 0 1
1 1 1

H

Mpsimon xog moaynsa «lmnctepesnc» cuntaetcsa ns coctossHna Bxoaos 0,0 , obpaTHbIn
X0 — U3 cocTosAHMA BxoaoB 1,1.
Mpadmnyeckoe nsobpaxeHne yHKLMOHaNbLHOro 6roka Tna 5 npyu NporpaMmMmnpoBaHnm

Ha a3blke PBIT:

DI_2 11 o 5

Al2 5 H

Pbb

B

3.9.4 OBJTTMNAG6 «TAMMEP»

®yHkumm BpemeHu B INMAC-05 peanuayrotcs dyHKUMOHaNbLHbIMKU 6nokamm Tuna 6 —
«Tanmep». Becero B s3bike nporpammupoBaHus NAC-05 nmeetcs 5 Tunos Tanmepa:

— 11N 0 — «3agepxka BKIOYEHUSI»;

— T1n 1 — «3agepxka BKNIOYEHUS C 3aMOMUHAHUEMY;

— Tnn 2 — «3agepKka OTKOYEHNSY;

— TN 3 — «KOpOTKMIA NMNYNbCY;

—  TUN 4 — «YASIMHEHHBIV UMMYNbLCY.

MapameTpbl BpeMeHU B TaiMepe BKIKOYatoT B ceba criefyolime AaHHbIe:

— BUT cocTosHua (Tanmep 3anyLleH / He 3anyLUeH);

— YCTaBKy BpeMeHu (NnporpamMmmumpyeTcs);

— [OUWCKPETHOCTb OTCYeTa BPEMEHMU (MporpammMmnpyeTcs);

—  CYETYUK UCTEKLINX eAMHMUL, BPEMEHM.

[nckpeTHOCTbL OTCYEeTa BPEMEHM yKa3biBaeT Ha NHTEpBaribl, C KOTOPbIMW CHETHYMK Bpe-
MeHU yMeHbLlaeTcd Ha 1 eguHuUy, U MOXeT uMeTb criegytowime 3HaveHna: 100 munnucekyHs,
1 cekyHaa, 10 cekyHq,.

YcTaBka BpeMeHu B eMHMLax ANCKPETHOCTN OTCHEeTa BPEMEHU MOXET UMETb 3HaYeHne
oT 0 go 120 eguHUL, AMCKpeTHOCTU. NS pasnuyHbIX eOUHUL, AUCKPETHOCTU MakcumaribHoOe
BpeMs npu aToMm ByaeT nMmeTb criefyolmne 3HadeHns:

— 100 munnucekyHa — 12 cekyHf;

— 1 cekyHga — 120 cekyHf (2 MUHYTHI);

— 10 cekyHg — 1200 cekyHg (20 MUHYT);

Bce Tvnbl TarimMepoB MMEKOT No 2 Bxoda: BXo4 3anycka n Bxod cbpoca. CTouHuKN cur-

HanoB 3anycka 1 cbpoca NporpaMmmmnpyoTCS.
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OTcueT BpemeHM 3anyckaeTcs Bcerga no nepexony COCTOSHUS BXoAa 3anycka M3 noru-
yeckoro «0» B nornyeckyto «1».
COCTOsIHMS BbIXOOB PasfivyHbIX TUMOB TailMEPOB B 3aBMCUMOCTU OT COCTOSIHUSI BXOOOB

1 NapaMeTpoOB BpeMEHM NPeACTaBMEHO Ha CrieayloLwmx guarpammax:

Tun 0 - «3agepkka BKNIOYEHNSA»

t 3aa. t 3a.

Bxopn 3anycka

OTcyeT BpemMeEHMU

Bbixopg
Bbixog yctaHaenueaeTcs B «1» nocne uc-
TeYyeHus BpeMeHN 3afepXKn, 3anyckae-
MOM «1» Ha Bxofe 3anycka u cbpacbiBa-
etca «0» Ha Bxoge 3anycka

Ecnun 1 Ha Bxoae 3anycka
Kopou4e t, TO BbIxo4 He 3a-
nyckaetcsa

Bxopa cbpoca:

«1» Ha Bxopae cbpoca:

1) cbpacbiBaeT OTCHET BPEMEHMU, €CNN OH UAET;

2) cbpacbiBaeT BbIxoa B «0», ecnun BpeMsi UICTEKIIO, U OH YCTaHOBIEH B «1;

3) ecnu Ha Bxoae «C6poc» 1 n npuxoaut 1 Ha BxoA «3anyck», TO 3anyck He NPOUCXOAMNT.

"padhmnyeckoe nsobpaxeHune Tanmepa Tuna 0 npu nporpammmpoBaHmMn Ha a3blke OBJT:

DI_1_10

pL1 5 &
RO

100 mc TO

F P61

Tun 1 - «3agepkka BKNOYEHNS C 3aNOMUHAHUEM»

t 3a4. t 3a4.
Bxopa 3anycka
OTc4yeT BpeMEHMU
Bbixon
Bbixoa yctaHaBnuBaeTcs B «1» nocne ncreyeHus Bbixoa ycTaHaBnuBaeTcs B «1»

BPEMEHN 3aep>KKW, 3anyckaemon «1» Ha Bxoae 3a- | Nocre UCTeYeHns BpeMeHn 3a-
nycka un cbpacbiBaeTcsi TONbKO «1» Ha Bxoge cbpoca | 4epXKKu U B TOM criy4dae, Korga
BXO[ 3anycka yxe obHynunca
(3anyck npon3BoanTCS KOpOT-
KM MMMYNbCOM < t 3a4epXKKK)

Bbixoa copacbiBaetcs B «0» Tonbko «1» Ha Bxoge « COpocy.
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padmyeckoe n3obpaxeHne Tanmepa Tmna 1 npym NnporpamMmmpoBaHnn Ha s3bike OBJT:

DI 2 8
= 5o &
R

)
600 mc T1

|T PB4

Tun 2 - «3agepxka OTKITHOYEHUA»

Bxop 3anycka

OTc4yeT BpeMEHMU

Bbixoa

Bbixoa ycT. B «1» cpasy npu noctynneHun «1» Ha Ecnn Bxog 3anycka nepewen B
BXOZ 3anycka, 3ajepka 3anyckaeTcsi nepexogom «0» n yepes Bpems <t 3aa. Bep-
Bxofa 3anycka B «0», BbIXO4 yCTaHaBNMBaeTCH B Hyrncsa B «1» oTcyeT copacbiBaeT-
«0» nocne ncTtedeHust 3a0epxKku ca n «1» Ha BbIXxode ocTaeTcs

Bxopg cbpoca:

«1» Ha Bxoge cbpoca:

1) cbpacbiBaeT OTCHET BPEMEHU, ECNN OH MAET U cOpackiBaeT Npu 3TOM BbIXoa B «0»;
2) ecnu OTCYET BPEMEHN He 3anyLleH, AENCTBUS HE OKa3biBaeT.

"padhmnyeckoe nsobpaxeHne Tammepa Tuna 2 Npu nporpamMmmMmmpoBaHmMn Ha a3blike OBJ1:

A1 LL
== 5 &
Ry
1000 c 12

,? P53

Tun 3 «KopoTkni MMnynsc»

t 3am.
Bxopf 3anycka
OT1cyeT BpeMeHMU
Bbixoa
Bbixon yctaHaBnuBaeTcs B «1» cpasy npu no- | Ecnu «1» Ha Bxoge 3anycka
CTynneHmn «1» Ha BXOA 3anycka, 3agepxka Kopoude t 3ag. To BbIxoa cbpa-
cpasy 3anyckaeTcsl, BbIXO, yCTaHaBnmMBaeTcs B | cbiBaeTcs B «0» ¢ nepexonom
«0» nocne ucTteyeHus 3agepxxku Bxofa 3anycka B «0»

Bxopa cbpoca:

«1» Ha Bxoge cbpoca:
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1) C6paCbIBaeT OoTCcHeT BpEMEHU N BbIXO4 B «0», ecnn oHN aKTUBHBLI, KOrga He akTUBHbI —

OEeNCTBUS HE OKa3blBaeT;

2) npuopuTeT cbpoca: ecnu Ha Bxode copoca «1», To 3anyck He NPOUCXOAWT.

"padhmnyeckoe nsobpaxeHune Tarmmepa Tmna 3 Npu nporpammMmpoBaHnn Ha A3bike OBIJT:

b1 2 3
i 5 &

IT PB4

Tun 4 «YONWUHEHHBIN UMMYNbLCY

t 3aa.

Bxopg 3anycka

OTc4yeT Bpeme-
HK

Bbixoa
Bbixoa yctaHaBnuBaeTcs B «1» cpasdy npu nNocTyn-

Ecnu Bxog 3anycka nepewuen

neHun «1» Ha BXop 3anycka n Bo3pallaetcs B «0»
nocre NcTeYeHnsi BpEMEHN 3aL4epKKnN, HE3aBUCUMO
OT ANUTENbHOCTN UMNyNbCa 3anycka

B «0» 1 4Yepes Bpems < t 3af.
BepHynca B «1» ,To «1» Ha
BbIXO4€e OCTaeTcsl U OTcHeT
HayMHaeTcsa cHavyana

Bxopg cbpoca:
«1» Ha Bxoae cbpoca:

1) cbpacbiBaeT OTCHET BpeMeHU 1 BbIXo B «0», €Cnii OHM aKTUBHbI, KOr4a He akTUBHbI —

JEeNCTBMA HE OKa3bIBaEeT;

2) npuoputeT cbpoca: ecnu Ha Bxoge cbpoca «1», To 3anyck He NPOUCXOOMT.
"padhmnyeckoe nsobpaxeHne Tanmepa Tuna 4 npu nporpamMmmMmmpoBaHmMn Ha a3blike OBJ1:

Al2 3_HH
= 5 &

F PB5

3.95 OBJ1TUNA 7 « TPUTTEP»

®yHKUMM 3anomuHaHusa peanuaytotces B NMAC-05 dyHKunoHansHeIMy 6nokamm Tuna 7 —

«Tpurrep». B a3bike nporpammupoBaHus NMAC-05 umeeTtcsa 2 Tuna Tpurrepa:

— T1n 0 — ¢ NnpuoputeTom cbpoca,;
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— TN 1 — C NPUOPUTETOM YCTaHOBKM!.

Ip1_1_5 S e
D1_1_10 S
D1_1_12 B
| ®B1
HDE

Tpurrep nmeet 2 Bxoga «SET», 06beguHeHHbIx no noruke «UN» n 2 Bxoga «RESET»
Takke o0beanHeHHbIX no noruke «NMN».
Bbixoq Tpurrepa nameHsaeTca no nepexogy sxonos « SET» «RESET» ns coctosiHua ro-

rmyeckoro «0» B COCTOSIHME Norndeckom «1».
3.9.6 OBJ1 TUNA 8 «AHANOIOBLIV KOMIMAPATOP»

@DyHKUMOHaNbHbIN 60K TNa 8 — «AHaNoroBbI KOMNapaTop» OCYLLECTBNSAET CpaBHEHME
BXOLHOIO aHasnoroBoro curHasna ¢ 3agaHHou yctaBkon U ooOpMUpyeT BbIXOOHOW ANCKPETHLIN
CUrHan no pesynbtaTy CpaBHEHUS.

Mporpammmnpyemble napameTpbl 6noka:

— HOMep BXOOHOro ANCKPETHOro curHana, siBfsitoLwerocs ycnosmem BrroveHust 6noka B
paboTty: Bxoa = 1 — 6nok «BKJ1», Bxog = 0 — 6rnok «OTKI1» (BbIxog Bcerga paseH 0);

— WCTOYHUK BXOAHOIrO aHasfioroBoro curHasna (aHanoroBbli BXO4 MW BbIXo4 MatemMaTtu-
Yyeckoro 6noka);

— HOMep BXOOHOro aHanoroBoro curHana (1 — 48) unu BbiIxo4 matemaTudeckoro 6rnoka
(1 - 24);

— yCTaBKa CpaBHEHUS B eQuHMLAX WKanbl NBMEPEHHOIO 3HAYEHNSA TEXHONOMMYECKOTrO
napameTpa;

— ycrnosue oopmMupoBaHus Bbixoda: L — Beixo paBeH 1, ecnun 3Ha4yeHne BXOOHOIO CUr-
Hana «MeHbLue» ycTaBku, H — Bbixoa paBeH 1, ecnmn 3HadeHne BXOAHOro curHana «bonbley
yCTaBKw;

— rmctepesnc: 0 — 31% wkanbl BXOAHOrO aHanoroBoro curHana - Bo3BpaT BXOAHOIO
aHanoroBoro cuMrHana 3a 3HayeHue yCcTaBKku, Npu KOTOPOM BbIXOAHOW CUrHan nepexoamT U3 co-
CTOSAAHMA «1» B cocTOosAHME «O»;

— BpeMs 3agepXKku hopMupoBaHus Bbixoaa (yCTaBKka BpeMeHU B eOMHULAX ANCKpeT-
HOCTM OTCYeTa BpeEMEHU MOXET UMeTb 3HadeHne oT 0 go 120 eguHML OUCKPETHOCTN);

— [AUCKPETHOCTb OTCYeTa BpeMeHW (YKa3biBaeT Ha UHTepPBaribl, C KOTOPbIMU CYHETHMK
BPEMEHN yMeHbLUaeTcs Ha 1 eanHULUY, N MOXET UMETb crieaytowme 3HadveHunsa: 100 munnuce-

KyHa, 1 cekyHaa, 10 cekyHn).
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Ans pas3nuyHbIX eauHULL AUCKPETHOCTU MakcMMarbHOe BpeMs rnpu aTom ByaeT umeTb
crnegyrowne 3HavYeHus:

— 100 munnucekyng — 12 cekyHz;

— 1 cekyHga — 120 cekyHf (2 MUHYTHI);

— 10 cekyHg — 1200 cekyHg (20 MUHYT).

Anroputm 3agep>xxkn popmMnpoBaHus BbIxoga aHanornvyeH tTammepy tuna 0 — 3agepxka
BKITIOYEHUSA, OTCHET BPEMEHM 3arnyCcKkaeTcsl NpU BbINOSTHEHUWN YCIOBUS CPaBHEHUS.

I"padmnyeckoe n3obpaxeHne aHanNoroBoro kKomnaparopa rnpu nporpaMmMmMpoBaHnUKn Ha
Aa3blke OBJI:

FEY121

O ==
DLall_1
ycTaska=1,3450 L
Taan.=60 ¢ IT Pb1
rHCTERESHT=0% L

3.9.7 BN TUNA9 «CUYETYMKY»

®PyHKUMOHanNbHLIN 6ok TNa 9 — «C4yeTymk» nMmeeT 4 Bxoaa:

BXoa — ZV - cyeT Bnepeq;

Bxoa — ZR - cyeT Hasag;

Bxo4 — SET - ycTaHOBKa c4YeTYMKa Ha 3afaHHyto BenuMuuHy «YctaBkay (0-31);

Bxoa — RESET - cbpoc cyeTyunka B coctosHne «0».

[Mpy NnporpaMMmnpoBaHUK cHeTYMKa 3afdaeTcs ycTaBka — uenoe ymcro ot 0 go 31.

Mpun cmeHe cocTosiHMs curHana Ha Bxoge SET ¢ 0 Ha 1, ycTaBka 3arpy»kaeTcs B akkyMynsTop.

Mpn cmeHe cocTosiHNA curHana Ha Bxoge ZV (cyet Bnepen) ¢ 0 Ha 1, cogepXumoe ak-
Kymyndaropa ysenuumsaeTcsa Ha 1. CyeT Bneped MOXeT NPpOM3BOAMTLCSA 40 3HAYEHUS aKKyMYy-
naropa 31, nocne aToro UMnNynbCbl Ha BXxoae ZV OeACTBUSA He OKa3bIBaloT.

Mpn cMmeHe cocTosiHUA curHana Ha Bxoge ZR (cyeT Hasapg) ¢ 0 Ha 1, cogepXXumMoe akky-
MynaTopa ymeHbluaeTcs Ha 1. CyeT Hasag MOXeT NpoM3BOAUTBLCSA A0 3HAYEHUS aKKyMynsiTopa
0, nocne aToro MMNynbChbl Ha BXxode ZR AENCTBUA HE OKa3blBatoT.

Mpn cMmeHe cocTosiHUA curHana Ha Bxoge RESET c 0 Ha 1, cogepXxmmoe akkymynsitopa
obHynseTcs.

[1BonyHbIN Bbixog b nmeeT 3HayeHne 1, ecnv cogepXxnmMmoe akkymynsatopa He pasHo 0
1 3HadeHune 0, ecnu cogepxmmoe akkymynsatopa pasHo 0.

Mpadhmyeckoe n3obpaxkeHne cyeTymKa Npy NporpaMmMmmnpoBaHun Ha A3bike OBJI:
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DI_1_2 2y
Azl Zf
A4 L 5 20
DI_1_3 R_[,,| Pb12

3.9.8 OBJTTMNA 11 «OBPABOTHMK OYBJTMPOBAHHbBIX OATHNKOB»

®PyHKUMOHanNbHbIM 6nok 06paboTkM cnrHanoB oy6NMpoBaHHbIX 4AaTYMKOB TEXHOMOINYe-
cknx napameTtpos (P65 O[1[1) obecneumBaeT BO3MOXHOCTb 00paboTKM CMrHanoB N0 apXMUTEKTY-
pe 1002D (FTOCT P M3K 61508-6--2012).

[aHHas apxutekTypa npeacraBnsieT cobon 2 kaHana, coeanHeHHble napannensHo. Mpu
HopmaribHoWn paboTe Ansa BbINOSTHEHUA PyHKUMN 6e30MacHOCTH (BKNIOYEHUST BNOKMPOBKN)
HeobxoauMmbl oba kaHana (cxema «M»). Ecnn gnarHoctnyeckoe TectupoBaHne obHapyxunsaeT
OTKa3 OAHOro 13 KaHasnoBs, TO 6NOKMPOBKa OCYLLECTBISETCS NO pe3ynbTaTy, BblAaBaeMoMy Apy-
rMm KaHanom. Ecnun guarHoctudeckoe TectupoBaHue obHapyxmBaeT OTkadbl B 060MX KaHanax,
TO BbIXOOHOW curHan nepeBoauT cucteMmy B 6e3onacHoe coctosiHne (6rnokMpoBka).

B npnbope anarHocTnka HeEMCNpaBHOCTM KaHANoB NPOM3BOAUTCS Ha KaXXOOM LMKIE U3-
MepeHnsa B Moaynsax BBoAaa aHanorosbix curHanos (MBINC, MBAW, MBCT, MBAO) 1 B moayne
BBOAa AuckpeTHbIx curHanos MBAC-9 ansa curhanos ctangapta NAMUR. HeucnpasHoCTb
onpegenseTcs No Hanu4Mo obpbiBa MW KOPOTKOIO 3aMblKaHWs IMHUM CBSI3M MOAYNs BBOAA C
AAaTYMKOM MMM MO HEUCNPAaBHOCTU MOAYNSA BBOAA CUTHAsOB.

Mpwn koHurypuposaHmm ®b O[1[] 3agatoTcs agpeca 2-X BXOAHbIX AUCKPETHbBIX CUrHanoB
AyGnMpoBaHHbIX AaTYMKOB, agpeca COOTBETCTBYHOLUMX UM ¢brnaroB He4OCTOBEPHOCTM hOpMU-

pyroTCA aBTOMaTU4YECKN.

83



®
lh MAC-05 LIKNIr.421411.005 U3

r ~
n Mporpammuposadne dyHkuMoHansHero Bnoka X
PYHKUMOHANLHLR 60K Nt _ 1 ApXHBEHpOBaHHE () oTkmoueHo
nporpaMHMHpoEaHde —————————
ExoaHbIe CHIHEB!
Twun $yHEL, Gaoka Tun Tpurrepa

npopkTeT cipoca [A-5)

"W" (4 Bxona)
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YCTIEKH BPEMEHW
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M2 B3 AMeKp. curHana, MCTOUHME BXO0, Me BX. aHanor. curHana
WCTOMHME He “
TUN BXOLA B%. aHan. CMrHana, AHANOT. CHrH, MW MATEMAT. Bn0Kka
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1 |”HBBDCHb‘n b | |B“°‘1' Gk, CHTHEN v | & Tun ycTaskd cpasHera | Pure. yoTaska (g
PHKCHPOESHHEA Agpec
2 |uHBapCHb\n - | |BKC\A1 AMEK. CUrHAN A | 26 CODneE U KOPPEKTHPYErOE | (0
PREKTHRY YCTEBKH
3 |HHBBDCHb‘H '| |°Pﬂa" HEQOCT. AHCK. CH '| 25 YCADBME CPABHEHMA | | THCTEQESHE, % ali]
Ll |MHBchHbuf| - | |¢nar HEAOCT. QHCK. CH 7 | 26 HacTpokiku cheTuHka
YCTAEKS an

OTrmeHa

s 5
1} Mporpammupoeanne obpaboTu $yHKLMOHANBHLX Baokos =REC X
Mopt CozgaHne 3nemeHToE cxembl  Co3gaHune pacy, Bnokos MporpamMMuposaHne
Vi o @ R ot @ Eirmona
BroaHble curHans || duckpeTHele Bioas) Mevate CHrHANM3aUHA NParpamMiHpYETCa
Pexum patorw ¢ dafinom Toneko onA FE6 ¢ 1 no B2
AN_1_LL o ol
AL
0
WI_1LL b
0
WA 1L b b1
a1

3.9.9 JIOrMYECKME COCTOSAHMA BbIXOO0B ®YHKLIMOHANBHBLIX BITIOKOB

Jlornyeckne cocTosAHUSA BbIXOAOB (PYHKUMOHANbHbBIX 6/IOKOB Ha KaaoM Lukne paboThbl
nporpaMmmbl 3anomMmHaroTcs B 6ycepHon onepaTtMBHOM NaMAT C pe3epBHbIM 6aTaperHbiM Nu-
TaHMeM U1 Npu kpaTkoBpeMeHHon (Ao 10 ¢) noTepe nuTaHna npubopa unmn Npu ero nepesanycke,
cocTosiHuA BbixogoB ®bJ1 BoccTtaHasnmBatoTca. Ecnun nutaHne npmubopa 661510 OTKAKYEHO Ha
Bpems 6onbLue 10 ¢, TO Npu NocrneayoLem BKOYEHUN NMTaHNS Bbixoabl Bcex PBJ1 copachi-
BatoTcA B cocToaHme «0». Takon nogxon BelbpaH aAng Toro, 4Tobbl C 04HON CTOPOHLI 0becne-

YUTb NPOAOIKEHNE NOrMYECKON NocrenoBaTeNlbHOCTM onepaLmii Npy KpaTKOBPEMEHHbIX COOsIX
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nUTaHUsA 1 nepesanyckax npubopa, a ¢ ApYro CTOPOHbI UMETb BO3MOXXHOCTb NpUBEAeHUs Npo-

rpamMmbl B UCXOAHOE COCTOSAHME.
3.9.10 OBWME NPUHLMNBI MPOrPAMMUPOBAHUSA ANTFTOPUTMOB HA OCHOBE ®BJ1

O6Lwme NpUHLMNBLI NPOrpaMMMpPOBaHns anropuTMoB Ha ocHoBe PBJT 3akntovatoTcs B
cnefyoLem:

— B KaxgoM uukne pabotbl MLIM-5 (100 mC) ®BJ1 obpabaTtbiBatoTca nocrneaoBaTesibHO
B Nnopsiake BospacTtaHms Homepos oT 1 k 120;

— Ha nobon Bxoa ®BJ1 MmoxeT nocTynaTtb curHan oT gatynka ¢ Bxoga MoAynsa BBOAA:
anckpeTHble curHansl MBOW-5, MBLC-9 wnn curHanel Hapywenus yctasok LL, L, H, HH aHa-
norosbiMKn curHanamm moaynen MBIMNC-3, MBAU-3, MBCT-3, MBAO-3;

— Ha ntobon Bxog ®BJ1 moxeT noctynaTb curHan ¢ Bbixoga gpyroro ®bJ1 — nctoyHuka
BXOAHOro curHana. ICTo4HMK BXO4HOMo CUrHana MoxeT MMeTb No cpaBHeHuto ¢ OBJ1 — npuemHmn-
KOM MOpPSIAKOBLIN HOMEP KaK MEHbLUNIA (COCTOSIHME BbiX04a, NOMy4YEHHOro B TEKYyLLEM Liare obpa-
00TKM), Tak 1 BonbLKK (COCTOSAHUE BbIXOAA, MOMYYEeHHOro B npeablaywem ware obpaboTku);

— Ha nobon Bxog ®BJ1 mMoxeT nocTtynaTb KOMaHAa BHeLWLHero ynpasneHus KBY,
HanpumMep, KoOMaHaa py4Horo ynpaeneHunsa ¢ BepxHero ypoBHs oT SCADA — cuctemsl (npu npo-
rpaMMupoOBaHMUM UCTOYHMKA BXOAHOro curHana Beixogbl PBJ1 agpecytotes ot 1 go 120, a ko-
maHabl KBY agpecytotcs ot 121 go 184). Agpeca: 185-HaxaTune kHonku KBUT, 186-HaxaTune
kHonkn CBPOC Ha nuuesown naHenu MAC-05;

—  kKaxabin Bxoa ®BJT moxeT 6bITb 3anporpaMmMmMpoOBaH Kak «MpsiMOn» UInu «MHBEpC-
HbIA»;

— cocTtosaHnem «0» npamoro Bxoaa PbJ1 sBngeTca cocTosiHne KOHTakTa gatymka
«PasoMKHyT», Unun oTCyTCTBUE HapPYLLUEHNSA YCTaBKM aHanoroBbiM CUrHaNoMm, Unmn CoCTosiHMe
Bbixoaa «0» ®BJ1 - uctoyHnka BxogHoro curHana, unm cocrtosiHme «0» KBY:

— cocTtogaHneM «1» npamoro Bxoga PbBJ1 aBnseTca cocTosiHne KOHTakTa gaTymka
«3aMKHYT», U HapyLLUEHME YCTaBKM aHanoroBbiM CUrHaNoM, Unm coctosiHme Bbixoaa «1» ObJ1
- UICTOMHMKA BXOOHOro curHana, unm coctosHme «1» KBY;

— cocTtogaHnem «0» nHeepcHoro Bxoga ®bJ1 aBnseTca coCToAHNE KOHTaKTa gaTtymka
«3aMKHYT», NN HapyLLEHME YCTaBKNU aHaroroBbiM CUrHanoMm, Unm coctosiHme Bbixoga «1» ®BJ1
- UICTOMHMKA BXOOHOro curHana, unm coctosHme «1» KBY;

— cocTogaHneM «1» nHeepcHoro Bxoga ®bJ1 aBnseTca coCToAHNE KOHTaKTa gaTtymka
«Pa3oMKHyT», unn oTcyTCTBUE HapYLLUEHUS] YCTaBKU aHarnoroBbiM CUrHanom, Unmn coCTosiHue

Bbixoga «0» ®BJ1 - nctouHnka BxogHoro curHana, nnmn cocrtosiHne «0» KBY;
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— TWN KOHTaKTa gaTynka « HOpMarnbHO 3aMKHYTbIN» UMW «KHOPMasibHO Pa30OMKHYTbINY,
3a/laHHbIN NPU NporpaMmMupoBaHum Bxoaos (M.3.7.6), He umeeT oTHowweHus K OBJT;

— HesanporpaMmmupoBaHHble Bxoabl ®BJ1 He yyacTBylOT B nornke (popmmpoBaHus Bbl-
xoaHoro curHana ebJl;

— BbIxogbl PBJ1, umetowmnx Ha cxeme Ne 1 — 62, CBOMM COCTOSAHUMEM «1» MOTYT BKItO-
YaTb CBETOBYIO U 3BYKOBYIO CUrHanNn3auuio Ha nobon svenke cBeToBoro Tabno B 0aHOM U3
Tpex pexmnmoB, aHanorm4yHo Bxogam moayns sesoga (n.3.5.1), dbBJ1 numetowme Ha cxeme Ne 63 —
120 3TON BO3MOXXHOCTUN HE UMEIOT,

— BbIxog ntodoro ®BJ1 cBoMM cocToAHMEM «1» MOXKET BKItoYaTb Nobdoe KonmyecTsBo
BbIXo4HbIX penie MP B ntobom coyeTaHuu;

— WN3MeHeHns cocTosiHMI BbixogoB PBJ1, nmetowmx Ha cxeme Ne 1 — 62 MoryT apxmeu-
poBaTbCH, €CINU apXMBMpPOBaHME 3a4aHo Npu nporpammmpoBaHmm, ®bJ1 nmetowmne Ha cxeme

Ne 63 — 120 3TON BO3MOXHOCTU HE UMEIOT.

3.9.11 MEHIO ®OPMbI MPOrPAMMMPOBAHNA ®BJ1 1 OEM

Bxoa B akpaHHy hopMy nporpaMmmpoBaHus norn4yeckon obpaboTkm ANCKPETHbIX CUr-
HaroB Ha A3blke yHKLUMOHanNbHbIX 6r1okoB ®BJ1 ocywecTBNaeTcsa ¢ rmaBHON YOpMbI Nporpam-

MaTopa HaxxaTueMm KHomku «lMporpammmupoBaHmne yHKUMOHaNbHbIX 6nokoy (n.3.4.1).

OTa Xe akpaHHas hopMa BbIBOAMTCS NPU HaXxaTumn KHoMkn «MporpamMmmmnpoBaHue maTe-

MaTtmnyecknx 6nokos» (ganee ®BM) Ha rnaBHoM oopme nporpammaTopa

]A Mporpammupoeatue o6paboTkv GYHKLMOHANBHbIX BAOKOS =HRCIN X

Mopr Co3ganne 3nemenTos cxemel  Cosganune pacd. Bnokos MporpammupoeaHne

Y B i—l ﬂg EJ Int  mat iz R ot omat
Baoatkle curtan |[Ouckpethbie sewoas) [ Mevars CUrHaAMM3aUMA NPOr ParhHpYeT oA

Pexum patorw c gpafnom Toneko 40A PE o1 no B2

MeHto popmbl nporpammupoBaHna PBJ1 u Mb cogepxut YyeTbipe pasgena:

— pasgen BBoga/BbiBoga 6asbl gaHHbIX PBJT n MB cogepXxunt aBe KHOMKW:

— pa3gen «co3gaHne rieMeHToB CXEMbI» COOAEPXKUT TPU KHOMKWN:

|£| - «Co3paTtb PyHKUMOHANbHbLIA 6MOK»

CL

& «[Job6aBuTb ONOK CUrHaNU3aUnn»

I
|£| - «[Jo6aBuTb ONOK BbIxOoga»
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— pasgen «co3gaHne pacyeTHbIX GrnokoB» coaepXXUT ABe: KHOMKWN:

|
il - «Cospnatb uHTerpaTop pacxona»

mat

- «Cos3paTtb apudMeTU4ECKNn BIOK»

— pasgen «nporpaMMUpoBaHME» COAEPKUT KHOMKM:

H]_ls - «PepaktupoBaTb curHanmsaumo»

1
|&| - «Peﬂ,aKTMpOBaTb BbIXO4 Ha pene»

|i| - «PegaktupoBsaHne ®b»

Init
- «PepakTpoBaTb UHTErpaTop pacxoaa»

mat

- «PegaktupoBatb apupmeTnyeckmn 6nok»

Mpun paboTe ¢ nornyeckmumm OyHKLMOHANbHbIMW BrIOKaMM KHOMKM, OTHOCSALLMECS K pac-
YyeTHbIM Bnokam, He paboTatoT. N, HaobopoT, Npn paboTe ¢ pacyeTHbIMN Briokamun He paboTa-
0T KHOMKKN, OTHOCSILLMECSH K JTOTMYECKUM PYHKLMOHANbHbIM B6riokam

I'IporpaMMMpOBaHme HOBOIo (byHKLI,I/IOHaJ'IbHOFO Onoka Ha4YMHaEeTCsa C HaXXaTnsa KHOMKK

|_J'| B pasgene «Co3fgaHne 3NeMeHTOB CXeMbI», MPU 3TOM BbIBOAMTCS aKpaHHas hopma npo-

rpaMMupoBaHns pyHKLMOHANbHOro Groka.

87



®
lh MAC-05 LIKNIr.421411.005 U3

[porpamMmuposasme M
- e—
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Tun yHEw, Gnoka Tun TpUrrepa
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o " Aﬂ.pec
! "peseps KOPPERTHRYEMORH g

YCTAEKM BPEMEHM
() "ofpafioTumk AYSn AaTYMEoE"

B okl yHK LHOHANEHOrD Bnaka HacTpolik | KomMnaparopa
M2 Y. AMEKP. CHrHENE, MCTOHHHE B0, NE B%. aHanor. cHrHana
THM BXOAE SIS M2 B, aHan. curHana, &HANDr. CHTH. MM METEMET. GA0Ka
ECCCHY Ne PE wad e KBY
E— ®

1 |ueeporein = | (exoa. arex curvan T a Tun ycTaekM cpasHeHKA | P ke, yoTaeka oo

E¥0f. AMCH, CMrHAN (@) PHKEMPOESHHEA Aapec
2 |uHeepcHei v | Bomog PE wam Me KBY ] KOpPEKTHPYErON | ()

AT HEQOCT. SHAN. CHMH, e YETEEKM

. A HEQOCT, AHCK. CHIH,
3 L YCDEHE CRABHEHMA | | THETEPESHE, on
I 4 [uHBepCHbln v] [B:-:D.Il. AMCE. CHrHAN - a Haerpoiikn cuetumks
YCTEBKA on
[ OTreHa ] [ oK ]

— =

Ha paHHoun oopme HYXHO 3afaTth Bce napameTpbl YHKUMOHANbLHOro Broka:
— TnN pyHKUMoHaneHoro 6sioka (n.3.9.1), npu 3agaHnmn KOTOPOro akTUBU3NPYETCH Na-
Hernb «Bxogbl yHKUMOHANbLHOMO 6y10Kka» C BbiNagarowmMMn cnmckamm « TMn BXoga», « MICTOYHUK
BXOA. CUIH.» U OKHaMW pelakTUpOBaHUSA OS89 3a4aHNA COOTBETCTBYIOLUX HOMEPOB;
— Tun NporpaMmMupyemoro Bxoga: npsiMon/mHBepcHbIn (N.3.9.10);
— MWCTOYHUK BXOOHOrO curHana gns nporpammupyemoro sxoga (n.3.9.10):
1) BxoaHOW AUCKPeTHbI curHan (Ne BXOOHOro AUCKpPeTHOro curHana 1-192);
2) Bbixog ®b (Ne ®b 1-120),unu KBY (Ne KBY 121-184), nnu Haxkatne KHOMOK
KBUT, CBPOC (Ne185, 186);
3) dnar HegocTBEPHOCTU aHanorosoro curHana (Ne 1-48);
4) donar HegoCTBEPHOCTM AncKpeTHoro curHana (Ne 1-192);
3Ha4yeHue B OKHE pedaKkTUPOBaHNSA, paBHOE HYMO, O3HaYaeT, YTO BXOL He 3anpo-
rpamMMMpPOBaH U He y4acTBYeT B formke hopmMmpoBaHns BbIxogHoro curHana ob;

— Tnn Tanmepa ana ©b tnna «Tanmep» (n.3.9.4);
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— Tnn Tpurrepa ana ®b tuna «Tpurrep» (n.3.9.5);

— ycTaBKka BpeMeHu 3agepxkn ans ®b tuna «Tanmep» (n.3.9.4) n «AHaNoOroBbIN KOM-
napatop» (n.3.9.6);

— WCTOMHUK BXOAHOrO aHarnoroBoro curHana, Ne BXogHOro aHanoroBoro curHana unm
MaTemaTtuyeckoro 65oka, yctaBka CpaBHEHUS, YCoBMe cpaBHeEHMS U rmcTepesuc ana ®b tuna
«AHanorosbI komnapaTop» (n.3.9.6).

— ycTtaBka ansa b tmna «Cyetunk» (n.3.9.7).

— agpeca 2-x BXOAHbIX OUCKPETHbIX curHanoB oybnupoBaHHbIX gatyunkos ansg ®b tuna
0oan(n.3.9.8).

PyHKLMA apXMBUPOBaAHWS NepeknioYeHni Bbixoga yHKUNOHANbLHOro 6oka MoxeT 6bITb
BKINtOYEHa Npu He0BXo0aMMOCTU (bMKCauumM B apxmBe COObITUI, COOTBETCTBYIOLLMX NepekroYe-
HUIO BbIXOAa (PyHKUMOHaNbHOro 6sioka (Hanpumep, BKNoYeHNe/oTkNIYeHne obopynoBaHus,
NCNOJSTHUTESbHBIX MEXaHM3MOB U1 T.M.) ApXMBMPOBaHUE peanuayeTcs TONbKO AN pyHKUMo-
HanbHbIX 6110KOB € NOpPAAKOBbIMU HOMepamun 1 — 62. [1ns dyHKUMOHanbHbIX 6110KOB C NOpsAKO-
BbIMW HOMepamu 63 — 120 apxnBmpoBaHne He NPOU3BOOUTCA.

Ona ®b tTnna «Tpurrep» obasaTenbHO OOMKHbI BbIThb 3agaHbl XO0Ta 6bl 0AUH BXog SET un
oavH Bxog RESET, nHade Tpurrep 6ygeT Bceraa HaxoamTbCs B COCTOAHUN RESET.

Ona ©b tuna «Tanmep» nporpammmnpoBaHune Bxoga RESET He ob6da3aTenbHo.

Ecnu Ha Bxoa pyHKumoHanbHoro 6rioka (Pb) 3anporpammmpoBaHa KOMaH4a BHELLHEro
ynpasneHus (KBY), To nornyeckas 1 nocTynuT Ha BXo Toraa, Korga no ceTm BEpXHEro YpoBHSA
noctynut pyHkumsa 5 npotokona ModBus ¢ agpecom 3anporpaMmMMpOBaHHOM KOMaHAbI
(KBY121-184) n unamkatopom gencteusa 0xFF00, a nornyecknin 0 nocTynut Ha BXoA Toraa, Ko-
roa nocTynuT OYHKUMA 5 ¢ TeM e agpecoM n nngmkatopom gencrensa 0x0000 (cm. n.4.3.5.4).

Mocne 3agaHusa Bcex HeobxoauMblx napameTpoB ®b n HaxaTna kHonkn «OK» popma
nporpamMmmMmpoBaHns yHKLMOHaNbLHOro 6noka 3akpbiBaeTca 1 Ha oopMe NporpaMmMmpoBaHus
normnyeckon obpaboTKn ANCKPETHBIX CUrHANOB NOSBNSETCA rpaduyeckoe naobpaxeHme 3anpo-

rpammupoBaHHoro ®b (n.n.3.9.2 — 3.9.8).

3.9.12 T[1PABUNA MPOrPAMMUPOBAHUA OBJ1

[Mpn NnporpaMMnpoBaHUN HYXXHO PYKOBOACTBOBATLCA CreayoLWwnMm npasmunamMu:
—  Kaxabin ®b oTobpaxaeTca Ha opme B BUAE NaHenn, Ha KOTOPOW NoMeLLeHbl N306-
paxeHns camoro ®b 1 yHKUMn curHanusaumm n 6yI0KMPOBKU, OTHOCALLIMXCS K HEMY, FpaHnLbI

3TOM NaHenn CTaHOBATCA BUAHbI Npu akTuem3auum Ob;
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ltMP . 2 B | b

— Ans BBoAa NporpaMmmMmpyemMon MHopMauumn HYXXHO akTuBuanpoBaTtb Pb Lenykom

NEeBOW KHOMKN MbILK NO MoGOMY MO 3TOW NaHenu, (Npy 3TOM NaHesnb MeHsIeT LBEeT U CTaHo-

BUTCA ronybon). LLlenyok no gpyron naHenu «noracuT» paHee akTMBM3NpoBaHHbIN PB;

—  LLen4KkoMm NpaBoM KHOMKWU MbILIM Ha akTUBU3MpoBaHHOM ®B MoXHO Bbi3BaTb 0TOOpa-

XE€HME KOHTEKCTHOIO MEHI0 Onumin nporpamMmmMmmnpoBaHuna (byHKLl,I/IOHaJ'IbHOFO onoka:

m Mporpammuposanne oﬁﬁﬁm

Mopr

i @

CozaaHue 3nemenToB cemel  Cozganne pacy. Gnokoe

Int mar @ s mona

[ Bronrbie curnans | duckpertbie somons) MNevate

PexumM patoTs ¢ ®afnom

MporpammuposaHne

ClrHamizawa NporparMupyeTca
Tonska AnA F6 ¢ 1 o 62

A1 1L FE1

1L anap [l |_AH_2_LL

r— 5 e —
LA Pepaktnposanue Ob
811_1_HH Pl

———————————4| 1 o

Konuposate
Yaanute
Beraente Hoewiit OB (nepeg epIbparHeiM )

BcrasuTe rpynny ckonupoeadHex ®6 (Nepes BeiGpaHHEIM )

NoBasute BNOK cUrHANM3aLMK
Pegakinpoeats CHIHANNZALMID

YAANWTE CUTHANNZLNHD

loBasnTe BbIXOA HA pene
Pegaktnpogats sbixoa Ha pene

¥aanwuTe BbIX0A Ha pene

Ctrl+C

Del

M3mMeHUTb napameTpbl NPOrpaMMmnMpoOBaHNSA akTUBU3NPOBAHHOTO OB MOXHO LLeNTYKOM

NeBOW KHOMKN MbILIKX NO KHOMKe s MEHI0 «npOFpaMMMpOBaHMe», nnm Bbl6paB onuuto «Pe-

AaktupoBaHue ®b» KOHTEKCTHOro MeHto. Npun HeakTnBnanposaHHoM ®b OBOMHBLIM LLENYKOM

NEeBOW KHOMKU MbILWW NO naHenu, nsobpaxatolien Tmun ®b, MOXHO BbIBECTM HA 3KpaH opMy

nporpaMmmMmupoBaHusa yHKLUMOHanNbLHoro 6roka (n.3.9.10).

[Ons aktnsnampoBaHHoro ®b (Tonbko gna Ne1 — 62) MOXHO 3anporpaMmMmMpoBaTh BbIBOL,

CBETOBOW M 3BYKOBOW CUrHanmMsauum Ha mogynb nigukaumm MAWM-5. lo6aBntb naHenb cuUrHa-

n13auun Ha cxeme MOXHO crneayroLmm obpasom:

— aktmemsnposaTtb naHenb Ob;
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— MCNONb30BaTb KHOMKY |i| MeHIo «Co3gaHne aneMeHTOB CXeMbI» UK onuuto «aoba-
BUTb BIOK CUrHanM3aumMm» KOHTEKCTHOrO MEHI0, MpY 3TOM BMECTE C NOSsIBIEHNEM Ha CXxeme na-
Henu curHanusaumm BeiBoanTCca bopma «3agaHue Tuna curHanusauumny (n.3.7.9);

— nocne 3agaHus Tvna curHanuaaumm Ha naHenu ®b nosiBnseTca nsobpaxeHune 6roka

CUrHannsauum:

DI_1_10
A_1_LL aeap [l
—— s

— W3MEeHWUTb Tun curHanm3aumm ninm Homep Sl4elrKkn CBeTOBOro Tabno aAKTMBU3NPOBAHHO-

ro @b MOXHO LLENYKOM JIEBOM KHOMKN MbILLMK MO KHOTMKe |i| MeHIo «[MporpammupoBaHue», unm
BblbpaB onuuio «PefaktnpoBaTtb CUrHaNM3aunio» KOHTEKCTHOrO MEHIO;

— Npw He akTuBmM3anposaHHOM OB, ABOMHBIM LLENYKOM 1EBOM KHOMKM MbILIK MO CaMOW
naHenu curHanmMsauumn MOXHo Bbi3BaTb bopmy «3agaHne Tuna curHanusaummy» (n.3.7.9) n BHe-
CTU HeoBXoaNMble N3MEHEHNS;

— BbIOOp onuun «YaanuTb CUrHaNM3auUmio» KOHTEKCTHONO MEHI0 NPUBOANT K yAaneHuo
naHenun curHanuaauuu.

[nsa BeibpaHHoro ®b MOXHO 3anporpamMmMpoBaTh BbIBOA YNPaBASOLWMX CUTHANoOB Ha
nobble penenHble BbIXo4bl, UMetoLMnecs: B KOHdUrypauum npudopa.

[o6aBuTb NaHesb BbIXOAOB Ha CXeMe MOXHO crneyowmm obpasom:

— aktueum3npoBaTb Ob;

I+
—  MCNOnb30BaTb KHOMKY |£| MeHto «Co3aHne aNemMeHTOB CXEMbI» MUK onuuto «goba-
BMTb BbIXO[ Ha pene» KOHTEKCTHOrO MEHI0, NPy 3TOM BMECTE C MOSIBIEHNEM Ha CXEME MaHenm
BbIXOZOB BbiBOAUTCS hopMa «[porpammupoBaHme BbIXOAOBY, OTobpaatowwas Bce, MMetoLLm-

ecs B KoHcurypaumm NMAC-05, Beixoabl (n.3.7.11);

~ DIL1_10
71
Al_1_LL S I — S B e
.—_0 |
PE2

Pb3

[

— W3MEeHUTb HOMeEepa BbiIXOO40B MOXXHO NMpun akTMBU3MPOBaHHOM ®b wen4ykom mbliwn No

of3]

i
KHOMKe |£| MeHio «[MporpammupoBaHue», unu Boibpas onuunio «PegaktmpoBaTh BbIXOA HA pe-

J1e» KOHTEKCTHOIo MeHl1o,
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— Npw HeakTnBM3npoBaHHOM ®b ABOMHbLIM LLENYKOM MbILLM MO CAMOW NaHeNU BbIXOAOB
CUrHanusaumm MOXHoO Bbi3BaTb popMy «[lMporpammupoBaHme Bbixogosy» (n.3.7.11) n BHeCTH
Heobxo4MMble U3MEHEHWS;

— BbIGOp onumn «YaanuTb BbIXOA Ha perie» KOHTEKCTHOrO MEHIO NMPUBOAUT K yaaneHuto
naHenu BbIXOAOB.

OneMeHT pernerHoro Boelxoda Bcerga ABnseTcs 3aBepLiatoLlmm B CTPOKe PYHKUNOHASb-
HbIX 6STOKOB M 3aHMMaEeT NocneaHo 4-10 No3nLmio B cTpoke. Ecnn oH nporpammupyeTtcsa ans
®b, Haxoaswerocsa B 1 unu 2-r no3amumsax cTpokn, To b, Haxogawumeca nocne BbiOpaHHOro,
aBTOMaTUYECKM NepeMeLlaroTCs Ha CneayroLLyo CTPOKY.

Onumna «Ypganutb» npegHasHadeHa ans yaanenunsa nsodpaxenunsa ®b 13 cxemsl. Mpn
3TOM A8 gaHHoro ®b oTMeHsTCs BCe 3anporpaMMupoBaHHble yHKumn. MNpu yaaneHun ©b,
HoMepa ocTaBwmnxca b 1 agpecHble Nong BX0O0B, CBA3aHHbIX C BbIxodamu ocTtaslumxcs Ob,
aBTOMaTUYECKM KOPPEKTUPYIOTCA. AQpeCHble Nons BXOO0B, Ha KOTOopble Bbin 3anporpaMmmupo-
BaH curHan c Bblxoga yganeHHoro ®b, ounwatoTca.

Onumna «KonuposaTb» npefHasHavyeHa ans KonnmpoBaHUs nacrnopTa BblgeneHHoro b
unu B 6ydep nporpammaropa.

Onuwma «BctaButb rpynny ckonmpoBaHHbix b (Nnepen BbIOpaHHbIM)» NpefHas3HayvyeHa
ANs BCTaBKW nepen aktmsnanpoBaHHbIM Pb rpynnbl nnu ogHoro @b ckonnpoBaHHbIX paHee.

Onumna «BctaButb HOBbIN DB (Nepea BbiOpaHHbIM)» NpegHasHavyeHa ans BCTaBKN HOBO-
ro 6rnoka nepepg akTnsnanpoBaHHbIM OB, npu aTom BbIBOAUTCS (hopMa NporpaMmMmMpoBaHus
dyHKUMOHanbLHoro 6roka (n.3.9.10).

Mocne BcTaBkm HOoBOro 6rioka unm rpynnsl 6:10koB, Homepa nocneaywmnx b n agpecHbie

nosisi BXOAOB, CBA3aHHbIX C BbIxogamu nocnenyowmx ®b, aBTomatnyeckn KOppEKTUPYIOTCS.
3.9.13 KOHTEKCTHBLIE MEHIO ®OPMbI MPOrPAMMUPOBAHUA OBJ1

[ns yoobcTtBa paboTbl CO CxeMon npeaycMoTpeHa BO3MOXHOCTb BblgeneHna rpynnsl @b
nyTem nocrnefoBaTesibHbIX LWENYKOB f1eBOW KHOMKOW MbIln No naHenam ®b npu HaxaToun kna-
Buwe «Ctrl». KOHTEKCTHOE MeHI0, BbiNagatoLLlee Mo LWenyKy npaBor KHOMKOW MbIlIWN Ha rpynne

BblaeneHHbIix Pb, umeet BnAa;
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n Mpeorpammupoearue 0bpaboTky GyHKUMOHAALHBIX GA0KOE EE
Mopr Cospanme snemenToe ciemel  Cosganue pacy, Gnokoe Mporpammuposanne
v b = 4§ B It mat G e omona
[ Baoaneie curnans: J[Ovckperree sexoae) [ Nevare CUrHamzaumn nporparmupyeTca
Pexum patoT ¢ ®afnom Toneko ana Fb o1 no b2
W1 LL 61
5 & o #f
11 L =l | anow
—0 —0
W1 H
411 HH PEB1 Pepaktuposarne U6 |
all o 2
Konupoeate Ctrl+C
Ynanute Del

Bcrasue Hoseiit @6 (nepes eeibpanHeim )

BeraeuTe rpynny ckonupesanHex 6 (nepes seibpanHsim )

JoBasuTe BNOK CUrHANM3aLMN
Pegaktnpogate curnannzaunio |

YAZNNTE CUMHANN3ELWI

JoBaenTe BbOA HE pene |}

PenakTupoBate BbiX0j Ha pene

¥aanwTe BbixXoA Ha pene

Onumna «Ypganutb» npeaHasHadeHa ons yganeHunsa nsobpaxeHus rpynnsl ®b 13 cxemsl.
Mpn aTOM oNs rpynnbl OTMEHSKOTCA BCE 3anporpamMmmMmpoBaHHbie YHKLNN.

Onumna «KonupoBaTby» npegHasHayeHa ans KonuposaHus rpynnsl nacnoptoB ®b B 6y-
dep nporpammatopa. NMpu yaaneHumn ®b, Homepa octaswmnxca b 1 agpecHble Nonsa BXo4o0B.,
CBsI3aHHbIX C BbiIxog4amu ocTaslumxcs ®b, aBTomaTtnyeckn KoppekTupytoTcs. AgpecHble nons
BXOOB, Ha KOTOpble BbiN 3anporpaMmMMpOBaH CUrHan ¢ Bbixoga yaaneHHoro ®b, ounwaroTtcs.

KOHTEKCTHOE MEHI0, BbinaatoLLee no LLeSyKy npaBon KHOMKOW Mblwn Ha b, unn Ha

cBobogHOM MecTe hopMbl, UMEET BUA:
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15 MporpamMMupoeaHue oBpaboTki GyHKUMOHANBHLIX GAOKOE

B I R |

Mopt Cozpanne anemeqTos cxemel  Cozganue pacd. Bnokoe Mporpammupoearne

Y R i-i ﬂg ‘EJ It mat o R SEoitomat
[ Broanbie curnans | duckpertsie sbmons| MNeyats CHrHaNKsauHA NPorpamMHHpyeTca
Pexurm patiorw © pafinom Toneko anA PE ¢ 1 no 62
@1 LL FE1
a1 1L aap || a0z
— 4 = 5
W11 H
———o
S11_1_HH PB1 Pb2
— a1 & 2 -

i‘i Cozpate dyHKUMOHANEHEIA Bnok

CosganHue anroputmos

Beigenute Bce Ctrl+A
Mokazate & pexume online
OTeniounTE pescim online

Onumna «CosgaTb PyHKUMOHaNbHbIM 6510K» Ay6nupyeT AencTBUsl, KOTopble NPON3BOaAT-

CS1 N0 KHOMKe |_-|'| MeHto «Co3gaHne anemeHToB cxembl» (3.10), Npy 3TOM BHOBb CO3[4aHHbIN
6nok nobasnsieTcs B KOHEL, CXEMbI.

Onumna «[JobasnTb rpynny ckonupoBaHHbIX Pb» npegHasHavyeHa ana gobaBneHus B Ko-
HeL, CXeMbl paHee CKOnMpoBaHHbIX Pb.

Onumna «Bbligenntb BCe» npegHasHayveHa ang 66ICTPoro BolAeneHns BCex MMeoLWnxest
Ha cxeme Ob.

Onuma «CosgaHune anroputmMoB» NpeaHasHadeHa ansg ynopsaaoumMBaHnsa cxemMbl U aAng
Bonee HarnagHOro NpeacTaBneHns 3anporpaMmmMmMpoBaHHbIX (OYHKLMIA ypaBneHus, peanuaye-
MbIX (pyHKUMOHanbHbIMKU 6r1okamu. OHa no3BonseT 06beAMHUTb NOrMYeckn cessaHHble Ob B
OTAENbHbIE LEeNoYKkM (anropnTMbl) U NPUCBOUTL 3TUM rpynnamM HaMMeHOBaHUS, onpeaensiowue
nx HasHa4veHune. CocTaB yKasaHHbIX rpynmn U UX HaMMeHOBaHWs He MOryT OblTb NepeaaHbl B
npnbop, HO MOryT BbITb NPU HEOBXOAMMOCTU COXpaHeHbI B (harne ansa obnerdeHns 3agad npo-
ekTupoBaHus. [pu Bbibope aTon onumu BeiBOAMTCA hopMa « IHpopmaumsa o pyHKUNMOHAMNBbHbIX
Onokax u anropuTMax».

B Tabnuue «PyHKUMoHanbHble 6nokny» nokasaHbl Bce Pb, B 4aHHbIN MOMEHT NpeacTas-
neHHble Ha hopme «[lMporpammupoBaHme yHKUMOHanbHbIX 6nokoB». BTopas Tabnuua npea-
Ha3HayeHa 4ns oTobpaXkeHusa 1 3agaHnsa anropuTMoB, TO €CTb NOCreAoBaTeNbHbIX Lenoyvek

@b, cBA3aHHbIX Mexay cobon:
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— B cTonbue «Ne n/n» 3apgaetca Ne anropytma B nopsigke BO3pacTaHus,

— B cTonbue «HanmveHoBaHWe anropuTmMay 3agaeTcsi Ha3BaHMe anropMTMa, oTpaxato-
Lee ero HasHayeHue — TekcT Ao 100 cMMBOMOB 3TOT TEKCT NOCe 3aKPbITUS ONMMUCbIBAaEMON
dopmbl oTobpasnTca Ha bopme «lporpammmnpoBaHme PyHKLMOHaNbHbIX 6N10KOBY;

— B cTonbue «Homepa ®b, cocTtaBnalWmMx anroputM» 3agatoTca Yepes 3ansaTyto Ho-

Mepa no nopaanky nx pacrnorioXXeHnd Ha CxemMme 6e3 NponycKoB.

i n Wrdopmaums o dyHKUMOHANEHEIX DAOKEX W anropuTMax =[S ﬁ‘
PYHKUMOHANBHBIE 6 NOKU
| K |l‘1M;l |Tun finaka ‘Hc‘rnunm |l‘1c‘muHMK |H:‘rnunv||< |l‘1c‘rnunun | -
nin | ‘BKC\D. curHana 1 |BKDﬁ. CurHana 2 |Exnn cHrHana 3|BK011 cMrHana 4|
FE1 "M-HE" [4 exona) AN_T_LL AN_1_L AN_1_H A1_1_HH
2 |FB2 "TCT"ructepesuc [2 8x] PEI A_2 LL
3 |®B3 "M-HE" [4 Bxona) AN_T_LL AN_T_L AN_1_H AT1_1_HH
4 |FEB4 "TCT"ructepesuc [2 8x] PEI A_2 LL
5 |®BS "M-HE" [4 Bxonal An_T_LL An_T_L AN_1_H AT_1_HH
E FEE "TCT"rucrepeszuc [2 81 FEH A2 1L
| 7| ®BT "M-HE" [4 Bxonal An_T_LL An_T_L AN_1_H AT_1_HH
) FEE "TCT"rucrepesuc [2 Bx.] PET A2 LL

CosaaHue W neyatk eaina itf

| KaH$UrypauKa aaropuTios 1s halina |

M |HaMMeHuBaHHe anropuTMa |HuMepa PE, cOCTABAAMWHE 2ArDpHTH -
n/n | |

/| pELAKTUROESHHE HOMEPOE GN0KOE

1 AarapuTi b 1 1.2.34,
2 |Anropu M2 5.6,
EI - ropi Me 3 7.8,

| Cosnanue W neyath ®anna it ‘

KHonka «KoHurypaumst anroputMmoB 13 gpanna» npegHasHaydeHa ansi CH4UTbIBAHUA UH-
dopmauum 06 anroputmax n3 ganna, B KOTOpbI OHa Obifla NpeaBapuUTENbHO 3annucaHa, U 3a-
NonHeHus Tabnuuebl.

Mocne 3akpbiTns hopmbl «MHPOopMaumsa 0 PyHKLMOHaNbHbBIX BrIoKax U anropnuTMax» Ha
dopme «lporpammmpoBaHmne pyHKUMOHaNbHbIX BrIOKOBY Kaxaaa uenoyka ®b npeasapsieTcs

HaMMeHOBaHNEM, KaXkablin anropnTMm HavynmHaeTCAd C HOBOW CTPOKW.
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i

n MporpamMmuposanve oBpaboTkk yHKLMOHANBHBIX BADKDS [ ol e S
MopT Cozgarne 3nemeHToB cxemel  Co3ganne pacd. Gnokos Mporpammnpoeanne
Vv b | @ 8| M na e Hib omona
Exoaniie curnans | Quckperhie semoge] [ Mevars CHrHaNM3aUMA MporpattHpyeTca
Pexum patoTl ¢ gpafnom Toneko ana FB o1 no 62
Anropurm N 1
11 LL FEb1 AI1 1Ll
r--— s & —_— s
L ceop Bl | | a2 0L AI1 L =
———o —_—0
11 H AI1 _1.H
11_1_HH Phb1 b2 AI1 _1_HH q’53
ol 1 o 2
FE3
G
W12 LL
——0
PB4
4 L
Anropurm K= 2
AH _1_LL FEE "
Em——
AH it s [l | [ ol
—0
AH _1_H
PES PEE
AI1_1_HH ol s o s L
Anropurm N 3
AH _1_LL P67 £||‘—
———O
AH L acap I | | ann_20l
—_—0
AH 1_H
———0
PBT Pb8
A1_1_HH a7 o g L

BepHyTbca k cxeme OB 6e3 pa3bumBku Ha anropnuTMbl MOXHO, yaanue B ctonbue «Ne n/n»

BCe€ 3aJaHHble B HEM HOMeEpa.

3.9.14 3anuncb cxXembl PBJ1 B NPMBEOP

nopT». MNpwu 3anucn 6] 8 EEPROM [MAC-05 nponsBoantcs cbpoc B UICXOAHOE (HE aKTUBHOE)
COCTOSIHME NMPU3HAKOB aKTUBHOCTMU:

— BCEX BXOAHbIX OUCKPETHbIX CUrHasoB;

— BCeX (pyHKUMOHanbHbIX 6rokos OB,

— BCeX CBETOBbIX S4EEK M 3BYKOBOroO curHana mogyns nHankauun MOW-5, noatomy no-
cne 3anucu Bl, anga Tex curHanoB, KOTOpble HAXOAATCA B aKTUBHOM COCTOSIHUW, BO30BHOBNSA-
I0TCA aKTMBHas CBeTOBas M 3ByKOBasi CUrHanmM3aums 1 3anyckaeTcsl OTCYET BPEMEHN 3aepiKek.

PaboTty sanporpammupoBaHHon cxeMbl PBJT nocne 3anucy B Nnpubop MOXHO NPOBEPUTL
B pexume on-line. [Ins aToro Ha none oopmMbl HaXaTb MPaBy KHOMKY MbILIW U BKITOYUTL pe-

XUM on-line.
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i‘l Cozgate hyHKLUNOHANEHEIA BROK

CDSﬂEHME anropuTMoB

Brigenute Bce Ctrl+&

OtkntounTe pesaant online

B pexxvme on-line cocTossHMA BXOAHBIX U BbIXOAHbIX AUCKPETHbIX CUrHANoB, NofyyYeHHble
13 npubopa no kaHany cBs3n, 0TobpaxatTcsa B pearibHOM BpeMEHU, nepmuos obHoBneHNs — 3

c. CocTosiHue 0 oToGpakaeTcst YepPHbIM LIBETOM, COCTOSIHNE 1 — PO30BLIM LIBETOM.

01_1_1

e —-1 " T
DI_1_2 ®E1
——=0 e ———"]
DI_1_3 ’7[4_1_5
. —_ 5
PE1 P52
DI_1_4 o b DI_1_G =

3.9.15 [MPOrPAMMMPOBAHME PACYETHbLIX ®YHKLIMOHATBHBLIX BTOKOB

B uncne dyHKUMOHanNbHbIX 6110KOB NpegyCMOTPEHO co3faHme pacyeTHbIX BrI0KoB ABYX
BNOOB:

— pacyeTHbIX 65I0KOB, BbIMOMHALWMX PYHKLMIO MHTErpaTopoB pacxona (BCero MoXeT
ObITb CO34aHO 2 BrioKa MHTErpaToOpoB pacxofoB Mo 12 pacxodoB B KaX40M);

— MaTeMaTunyeckmx 6nokos, NO3BONAOLINX peann3oBaTb Creayme matemaTuydeckme
onepauuu:

- cymmumpoBanue ADD;

- BbluntaHme SUB,;

- YMHOXeHue MUL,;

- penexHue DIV;

- 3BneveHune kBagpartHoro kopHs SQRT.

Bcero moxeT 6bITb cO30aHO 24 maTeMaTUYeECKUX Onoka, KaXKabli N3 KOTOPbIX BbIMOMHAET
OAHY onepauuio.

O6wee konnM4ecTBo PyHKUMOHAmMNbHbIX 6110K0B: nornyecknx (PbBJ1) + pacyeTHbIX (MHTe-
rpaTopoB pacxodoB + MaTemaTUyeckux) He AOSMKHO npeBbiwaTh 120.

lMepexoa k nporpaMMmMpoOBaHNI0 MaTemMaTUYeCKUX BITOKOB NPOM3BOAMTCS MO HAXaTUo

kHomnku «lMporpammupoBaHne matemaTn4eckmx 6NoKoOB» Ha rraBHOM hopme nporpammaTtopa.
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PACYETHBIE BNTOKM MHTErTPATOPOB PACXOLA

AnropuTM UHTErpupoBaHus pacxoaa 3akfnoyaeTcs B BbIYUCIEHUN CpeaHero 3Ha4YeHus
pacxofa 3a rnepuof spemMeHu 1 4 n nocnenyowero CyMMMpoBaH1Us CpeiHeyacoBbIX pacxodoB
3a CYTKMW.

BbluncneHne cpegHero s3HayeHna pacxoaa oCyLLeCTBAAETCH N0 pekyppeHTHON hopmyne
CKOIb3SILLIEro CpeaHero:

S1 = Frex 1 — NEPBLIN WIAr yCpeaHEHUS B Havare Yaca;

S2 = (S1*1 + Frex2)/2 — BTOPOW LIAr yCpeaHEeHUs;

S 1= (Sn*n + F 1ecns1) / (N+1) — n+1 — 1 war ycpegHeHus.
roe  F rexn — TEKYLLEE N3MEPEHHOE 3HaYeHne pacxoda Ha «Nny» Lware yecpeaHeHus;

S, - TeKkyllee cpefiHee 3Ha4YeHne Ha «N» Lware ycpeaHeHus.

Bbibopka TeKyLMX NUBMEPEHHbBIX 3HAYEHUIN PacxoaoB Fren OCyLlecTBnseTca 1 pa3 B Mu-
HYTY B Ha4ane oyepesHOW MUHYTbI peanbHOro BpeMEHM.

3a 1 4 ocywecTBnsieTcs 60 TakTOB pacyeTa CKOMb3SLEro cpeaHero, pesyrnbTaToM KoTo-
poro siBfseTcs cpegHevacosoe 3HaveHue pacxoga. Npu namepeHun pacxona B 1/4ac oHoO xe
ABISETCHA N UHTerparnbHbIM 3Ha4YeHeM pacxoda 3a 1 4. B Havane oyepeagHoro 4aca ocyLecTs-
ngeTcs CyMMUpOBaHMe Nory4YeHHOro cpegHevacoBoro 3Ha4yeHus co 3Ha4YeHnem uHTerpana,
HaKOMJIeHHbIM C Hayara TeKyLLNX CyTOK.

Yac okoH4aHua cytok (UCH) nporpammupyetcs. No ncreveHmn cytok, B8 YCH yacos 0
MUHYT OCYLLIECTBIISIETCA Nepennucb MHTErpanoB TEKYLNX CYTOK B MacCUB MHTErpasos 3a
npegblayLne CyTkm n obHyneHMe MmaccmBa UHTErparnoB 3a TeKyLue CyTKU.

Mpwn nporpammupoBaHun Moayrnen aHanoroBoro BBoAa Ansi Tex BXOAOB, K KOTOPbIM NOoA-
KNKOYEHbI JaTYMKN UHTErpUpPYEMbIX pacxogoB, peKOMeHOyeTCsa 3a4aBaThb 30HY HEYYBCTBUTENb-
HOCTW B Hayarne wkanbl (cM. n.n. 3.5.1 — 3.5.5). 3To NO3BONSAET UCKITYNTL NIOXHOE HakKonne-
HWe uHTerpana npu oTCyTCTBUM NOTOKA.

Onucatenb MHTerpaTtopa pacxof4oB COAEPXKUT MHpopMaumto No 12 MHTerpypyemMbIM pacxo-
Aam. ObLlee KONMYECTBO pacxonoB, MHTErpUpyeMbIX ABYMS (DYHKLUMOHANbHbIMU 6riokamun -24.

npOFpaMMMDOBaHMe nepBoOro MHTerpaTopa pacxoga Ha4ynHaeTCcAa C HaXaTuda KHOMKU

Irit
«CospgaTtb MHTerpaTop pacxoga» _| B MeHio «Co3gaHune pacyeTHbIX 6r10koB» Ha dhopme

«[MporpammmnpoBaHne yHKLMOHaNbHbIX 6I0KOBY», MPU 3TOM BbIBOAUTCS 3KpaHHas dopma:
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1& MporpamMmupoBanne pacqeTHbx BAOKOE

-~

R ™

COoZ2NaHHEe HHTErparopoe pacxona

Tun apUbrMeTYECKoro Anoka

@ WHTerparop pacHona

HCTOYHME

=1 1]
e 1]

ME aHanor. cHrHana Wi
Mt pacuet. BEnUuMHEI

SHAYEHHWA
K.OHCTaHT

HacTpoliki WHTErparopoe packona
WMuTerpartop pacxona N

11 1 Mg ] Mg ]
"CurdrdkpoBaHe T=C15=1402%2
M2 2 MB E N0 ]
M3 3 M7 I M1l ]
BrluuTaHue =151 L2502
Med 4 Mg 1] M2 0
YHraHokEHHE =L %2 WnterpaTtop pacxona N Mt e Saze
11 1] Mg 1] Mg ]
NeneHue T=C191 02 Wiz 0 NeE 0 NET 0
M3 a M7 a M1l ]
F.BaopatHei kopeHe ¥=SARTCT1#41) hed 0 Neg 0 Nel2 0
Yac Havana cyrok
oo
HacTpoiikk apHeMETHYECK MY BN0KOE
ApudreTHueckuii Gnok N Mt e Baze

agpec pesYneTaTa B MacCcHEE

|

Mg Baze |3

PACHETHEIX BENHYMH

e 1]

OTraeHa

Ha paHHoun doopme 3agatoTcsa agpeca TeKyLmMX 3HaYeHU pacxo4oB B MaccuBe n3me-
PEHHbIX 3HayeHun (1-48) n yac Havana cytok. Ecnu co3gaH oanH MHTerpaTop pacxoaos, TO pe-
3epBMpyeTCst MECTO U AN BTOPOTO.

[na nameHeHns aTmx PEKBU3NTOB NPpUMEHAETCA ONUNA MEeHIo «npOFpaMMI/IDOBaHI/Ie» -

«PepaktnpoBatb uHTErpaTop pacxoga. MNpu HaxaTnm KHOMKK BbIBOAWTCS 3KpaHHas hopma:
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-~

R ™

Yac Havana cyrok

agpec pesYneTaTa B MacCcHEE
PACHETHEIX BENHYMH

1& MporpamMmupoeaHne pacdeTHs DACKOE
nporpaMMHMpoOBaHME MHTErpPaTopoBE pacxoaa
TN apHgrMEeTIYeckora Gnoka HacTpoiiki WHTerpaTopos pacxkona
WMuTerpartop pacxona N
@ WHTerparop pacHona
11 1 Mg ]
"CurdrdkpoBaHe T=C15=1402%2
M2 2 MB 3
M3 3 M7 7
BrluuTaHue =151 L2502
Mz 4 Mz 8
YHraHokEHHE =L %2 WnterpaTtop pacxona N
11 1] Mg 1]
NeneHue T=C191 02 Wiz 0 NeE 0
M3 1] M7 il
F.BaopatHei kopeHe ¥=SARTCT1#41) hed 0 Neg 0
HacTpoiikk apHeMETHYECK MY BN0KOE
ApudreTHueckuii Gnok N Mt e Baze
ACT O4HIAK. M¢ aHanor. curdana unu SHAYEHWA
Mt pacyet. BenuMHEI K.OHCT aHT
=1 I 1 0
e I cz ]

|

(]

Mg Baze |3

Mg 5

Ne10 10
N1 11
M1 2 12

Mg Baze 4

Nea
N10
MeTT

[ e s I |

Ne12

0

e 1]

OTraeHa

Ecnu wncknountb BCE agpeca nHTerpnpyembix napamMmeTpoB, TO €CTb O6HyJ'II/1Tb nx, TO

NHTerpaTopbl pacxoga 6yayT UCKMHYeHbl U3 CiMcka pacyeTHbIX GrOKOB.

PACUYETHBLIE MATEMATUYECKUE ®YHKLIMOHATBHBIE BITOKU

CospaTb o4epeHOM pacyeTHbIN MaTeMmaTuyeckmui (apudmMeTnyecknin) 610K MOXKHO:

- HaxkaB kHonkKy «Co3gaTtb apugpmeTnyeckmii 6rok»

mat

B MeHto «Co3gaHne pacyeTHbIX

©nokoB» Ha popme «[lporpammmpoBaHme o06paboTkM MmaTemaTn4eckmnx 6rIOKOBY;

- BblopaB onumio «Cosaatb apudMeTUYeckuii 611ok» B KOHTEKCTHOM MEHIO, Bbinagato-

LLEeM MO LLEeNYKy NpaBow KHOMKOW MbIlM Ha CBOBOAHOM MecTe hOpMbl,
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mat Cozgate apudmeTnyeckni Bnok

BeligenuTe BCE Ctrl+ 4
Mokazate B pesume online

OTenrounTe pesknm online

Mpun Kaxxgom 13 3aTUX OBYX AEMUCTBUM BbIBOOUTCS 3KpaHHas opma:

n Mporpammupoeanve pa_ = | (E] | ——
cCoO3fnaHMe apuMdHMeTHYECKWX BNOKOEB
TN apHEPMETHYIECKOrD GA0Ka HacTpoiiki WHTerpaTopoE pacxoaa
WMuterparop pacxona N M e Gaze
() MHTerparop packoda
_ P o W] o Mg o
@ "Cyrmuposarme  7=C1R1+C2%2
Mz2 o W o M1 ]
M3 o M7 o M1 ]
() BidMT aHWe W=Dl #%] -C2542
Mz4 o Mg o Me12 ]
() YraHoseHme Y=C1¥e172 WnTerpatop pacxona N M eGaze
el o W] o e 0
(1 DeneHue =C17%41/m2 N 0 MeE 0 METD 0
M3 o M7 o M1 ]
() KeagparHeii kopeds Y=50RT[C1#:1] hed 0 hzg 0 Ml 2 0
Yac Havana cytok
1]
HacTpolikK apHprET HYECE My GNOKOE
ApugmMeTvueckMid Gnok Nt b [N EGaze
WCTOUHME, Mt aHanor. curHana Wik ZFHAYEHMA anpec pesYNETaTa B MaccHeEs
ME pacyeT. BEAMYMHEI K.OHCTaHT PACHETHEIR BEAMYMH
=1 [aHanDroBblH CHrHar v] 1 3 v £
2 [pacqemaﬂ EENHYHH v] 4 -2

Ha naHHoun cbopme 3agatoTca TUN U HACTPONKN apndmMeTnyeckoro 6oka: MICTOYHMKA K

agpeca onepangoB X1 1 X2, n 3Ha4deHust kKoHcTaHT C1 n C2.

[Mocne 3aBepLleHNsa onepaumm co3aaHnsa ovepegHoro matematumyeckoro 6noka (Mb),

kaxgbin MB oTobpaxaeTtca Ha oopme B BUAe naHenun, Ha KOTOPOW NomeLleHo n3obpaxeHune

camoro cooTseTcTBylowero Mb
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ApudmeTtnyecknin 6rok Tuna « CymmmpoBaHue» BbINONHAET pyHKUno Y=C1*X1+C2*X2.
A1_1
AI1_2
C1=1,0000
C2=1,0000 MB1

ADD

ApudmeTtnyecknin 6rok Tuna «BelumtaHmey BbINONHAET pyHKUumno Y=C1*X1-C2*X2.

&1_3
S8

tE1

C1=2,0000

C2=2,0000 5 Mb2

ApudmeTnyecknin 6rok Tmna «Y MHOXEHME» BbINOMNHAET pyHKumo Y=C1*X1* X2.

ME1
(*1 ]
MEZ2
C1=3.0000
ME3
3 =

ApudmeTtnyecknin 6nok Tuna «eneHne» BbiNOAHAET pyHKumno Y=C1*X1/X2.

ME4 Y
ME3
C1=10.0000
MES
h |-

ApundmeTunyeckuii 6ok Tuna «KBagpaTHbI KOpeHb » BbIMOMNHAET dyHKUmMo Y=VC1*X1
(Y=SQRT(C1*X1)).

WEE S0RT

C1=4.0000

ME4

NcTouHnkn n agpeca onepaHgoB X1 u X2, n 3HavyeHus koHctaHT C1 n C2.

Onepangamn X1 n X2 moryT 6bITb aHanorosble curHanbl U3 ynicrna obpabaTbiBaeMbIX
aHarnoroBbIX CUrHanoB NN pacyeTHble BENUYMHbI, TO eCTb pe3ynbTaTthl pacyeTa OPpYrnx yxe
3anporpammMmpoBaHHbIX apudmeTndecknx énokos. Ecnu 8 P6M ADD, SUB, MUL vnun DIV He
3anporpammMmpoBaH OguH U3 BXO40B, TO onepaums NponsBoanTCs C COOTBETCTBYIOLLEN

KOHCTaHTOW. Aapec pesynbTaTa HazHadyaeTcsi Mo NopsiaKy aBTOMaTUYECKN.
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Mpu NporpaMmMMpoBaHUKN HY>XHO PYKOBOACTBOBATLCA CreayoLwuMmn npasunamu:
— kKaxabin Mb(maTtemaTtunyeckunin 6nok) otobpaxxaetcsa Ha hopMe B BUAE NAHENM, Ha

KOTOPOW NoMeLLEHO n3obpaxeHne camoro cootsetcTBytowero Mb, rpaHuLbl 3ToNM naHenu cTa-

HOBATCA BUAHbI Npwn akTuemsauum Mb;

4011

412

C1=1,0000
C2=1,0000 Mb1

— [Ons BBO4A NporpamMmupyemMon nHopmMaumm Hy>XHO akTuemsnposaTtb Mb wenykom
NeBON KHOMKM MbiLWK MO ntobomy nomto 3aTon naHenu, (Npu 3TOM NaHerb MeHseT UBET U CTaHOo-
BUTCA ronybomn). LLlen4yok no apyron naHenu «noracut» paHee akTMBN3nMpoBaHHbIN MB;

—  LWEeYKOM NpaBOm KHOMKM MbILLN Ha akTMBM3nposaHHOM MB MOXHO Bbl3BaTb 0TOGpa-

YXEHNE KOHTEKCTHOIO MEHI0 onuum nporpamMmmMmmpoBaHnAa MmaTemMaTtn4eckoro onoka:

n MporpamMmuposanve o6paboTky MateMaTHueckux Gnokos — [ o
Mopt Co3sgaqwe 3nemenTos cxembl  CozgaHue pacy. Gnokoe MporpamMumuposanne
YV b i ] & It ma @ F=rmona
[ Bxoarsie curnans: |[IuckpeTHie Ebkoab)] [ Mevars CHrHANM3AUMA NPOr A UDYETCA
Pexum patiors ¢ gadinom Toneko anA PE ¢ 1 no B2
A1 Al1_3 ME1
0 L — ] B T
Az ME1 MEZ
C1=1.0000 Pegaktposats apndmetnyeckmnii ok
C2=1.0000 ] YagnuTs Del g ||

Kenupoeate Ctrl+C
ME3 Beraeute Hoseiit ME (nepeg eeiBpanteim )

Beraeute rpynny ckonnpoeantex ME (nepes eeiBpanteim )

C1=4,0000 £1=10,0000

Mb4 MBb5
5 |-

s

NameHuTb NoGon 13 paHee cosaaHHbIX apudMeTUYeckmx 6roKoB MOXHO:

- Npy nomMoLum onuun MmeHro «lNporpammupoBaHue» - «Pegaktnposatb apnupmeTnyeckmum

mat
OroKk» :
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- BbIbpaB onuuio «PenaktuposaTb apudmMeTnyeckmin 6510k» B KOHTEKCTHOM MEHIO, Bbina-

Aarouwem no weryky HpaBOVI KHOMKOW MbILUX Ha BblAENEHHOM MaTemMaTn4eckom Ornoke,

[Mpun KaXxXgoMm 13 3TUX ABYX AEUCTBUN BbIBOAUTCA 9KpaHHas hopma:

n Mporpammupoeanve pa_ = e ﬂ
nporpaMMUpoBaHye apuMgHMETHUECKHX BNoOK0B
TN apHEPMETHYIECKOrD GA0Ka HacTpoiiki WHTerpaTopoE pacxoaa
WMuterparop pacxona N M e Gaze
() MHTerparop packoda
_ P o W] o Mg o
@ "Cyrmuposarme  7=C1R1+C2%2
Mz2 o W o M1 ]
M3 o M7 o M1 ]
() BidMT aHWe W=Dl #%] -C2542
Mz4 o Mg o Me12 ]
() YraHoseHme Y=C1¥e172 WnTerpatop pacxona N M eGaze
el o W] o e 0
(1 DeneHue =C17%41/m2 N 0 MeE 0 METD 0
M3 o M7 o M1 ]
() KeagparHeii kopeds Y=50RT[C1#:1] hed 0 hzg 0 Ml 2 0
Yac Havana cytok
1]
HacTpolikK apHprET HYECE My GNOKOE
ApupHeTHueckuii Gnok Nt b N edaze 3
WCTOUHME, Mt aHanor. curHana Wik ZFHAYEHMA anpec pesYNETaTa B MaccHeEs
ME pacyeT. BEAMYMHEI K.OHCTaHT PACHETHEIR BEAMYMH
=1 [aHanDroBblH CHrHar v] 1 C1 5 v £
2 [pacqemaﬂ EENHYHH v] 4 C2 1

Bce gencreus ¢ matemaTtndeckumm 6rnokamu, npeaycMoTpeHHble B KOHTEKCTHbLIX MEHIO:

PepakTupoeate apudmMeTraeckni Bnok

¥aanute

Kenwposate

Bcraeute Hoeelid ME (nepes exiGpanHeim )

Bcrasute rpynny ckonupoeanHex ME (nepes esiBpanyeim |

Del
Ctrl+C
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mat Co3aaTte apugmMeTHYEcKni Bnok

Brigennte Bce Ctrl+ A
MokazaTte B peskume online

OtkntounTe peskum online

aHanorn4yHbl AENCTBUAM C NOrnM4yecknmMmm yHKUMoHanbHbIMm 6riokammn ®BJ1, onncaHHbIMK B
n.3.9.13

Onucartenn pac4eTHbIx 6r10koB TuNa «MHTerpaTop» He nmetrT rpadumyeckoro nsobpa-
XeHus 1 pacnonaratTcs B 6a3e faHHbIX PYHKUMOHarbHbIX 6/10KOB B KOHLIE MaccmBa, nocne
onucatenen ®bJ1 guckpeTHOM NOrnKN.

®BEM Ttnna «UHTerpaTop» He nmetoT ceasen ¢ apyrumm ®bJ1 n ®BEM.

®BM Tnna matematunyeckmin 610K MOXeT ObITb CBA3aH CBOMM BbIXo4oM ¢ Bxogamu PbJ1
Tuna «AHanorosbin Komnapatop» u gpyrumm ®bM.

Mpwn 3aBepLLUEHNN NPOrPpaMMUPOBaHUA MaTemMaTnyeckoro 6noka n Haxatum kHonkn « OK»
ero nsobpaxeHue nomellaetcs Ha popmy. Ecnn 6onblie He ByaeT nporpammupoBaHnsg ®bM,

TO HakaTuem kHornku & 3anucatb cxemy ®B6M B npubop.

n MporpaMmupoEaiie GYHKUMOHAAEHEIX BAOKOE

|_|UF|T CUmaHHEBﬂEMEHTUE CXEMBI ﬂpﬂrpaMMHpUEaHHe
¥ A i—l ﬂi E;_J mat i E wat
[ Broarkie currans | [ OuckpetHsie Bbizoael] | Mevars |
iz 1 E1 ME2

ADD sua UL

Bl2 1 Al1_3 Al1_4
C1=1.0000 C1=1.0000 C1=2.0000
£2=1.0000 ; MBb1 £2=1.0000 5 Mb2 3 MB3

PaboTy 3anporpammMmMpoBaHHOM CXeMbl MOXXHO MPOBEPUTL B pexume on-line. [1na atoro

Ha nosie oopMbl HaXXaTb NPaBYO KHOMKY MbILN U BKNIOYUTL peXum on-line.

Y2 1 Wt Co3gate apudMeTidecknil Bnok ME 2

821 Al1_4
21=1.0000 Beigennts BCE Ctrl+A C1=2,0000

" e — 3 |-
OTentounTe pexum online

B pexume on-line Ha dhopme oToGpaXkatoTCst 3Ha4YEeHUsI NEPEMEHHbIX B pearilbHOM Bpe-

MeHW, NonyYeHHble 13 npubopa no KkaHany cea3n, nepnog obHoBneHns — 3 c.
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w2 1 =62.441 MET =124.83 MB2 =11395
w21 =62 441 Al1_3=10931 Al1_4=1013

C1=1,0000 £1=1,0000 £1=2,0000
C2-1 0000 | MB1-124.88 | co 0000 5 | MB2-113.95 5 | ME3-2320.2

®BM aBTOMaTU4ECKM NEPEHOCATCS B KOHeL 6a3bl 4aHHbIX NPU BCEX AENCTBUAX C PYHK-
LUMOHanbHbIMKN GrIOKaMn OUCKPETHON NOMMKK, MMeLWMMKN rpadmryeckme n3obpaxeHus. Ytobbl
yaoanutb 6nokn nHTerpatopos, Heobxoanmo Ha bopme «lporpammmpoBaHmne pacyeTHbIX 6no-

KOB» OBHYNUTb BCE OKHA C HOMEepPaMu MHTErpupyeMbIx NapameTpoB.

3.10 JJOKYMEHTUPOBAHWE MPOEKTA

3.10.1 CO30AHVE 1 NEYATb ®ANNIOB TUMA .RTF.

OTOT BUA AOKYMEHTMPOBaHWS NPOU3BOANTCS NpU HaxaTum kHonku «Co3gaHve n nevaTb
danna.rtf» NpegycMoTpeH ans cneayowmx dpopm:

— «WHdpopmaumsa o Bxogax» (n.3.4.8);

— «MHdopmaumsa o Beixogax» (n.3.4.9);

— nporpammupoBaHue moayna MBIC-3 (n.3.5.2);

— nporpammupoBaHue mogyna MBAW-3 (n.3.5.3);

— nporpammunpoBaHue mogyna MBCT-3 (n.3.5.4);

— nporpammupoBaHue mogyna MBAO-3 (n.3.5.5);

— MporpaMMMpoBaHMe MacLITabupOBaHUSA aHaNoOroBbIX CUrHANOB JTOKanbHOW ceTn
(n.3.6).

[Mpun HaxxaTum 3TON KHOMNKW BbIBOAUTCH hopma:

ﬂanKa:I Ll €5

Recent

©

Patioumii cron

4

Mou
AOKYMEHTBI

wr
Mo
KOMNbIOTep

! Wma daiina: IﬂHCKDe’THbIe curHans] it EI CoxpanuTe

Ceresoe Tun daiina: I Paiine Tvna itk j OtmeHa |
4

OKPYKEHUE
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Mocne HaxaTtnsa kHonkn « CoxpaHnTb» co3gaeTtcsa dann Tmna.rtf ¢ 3agaHHbIM MMeHeEM B

3aJaHHOW narnke u BbIBOAUTCSA d)opma:

Heo6x0AvMOCTb NEYaTH ha s |

) ? / MevaTaTe?
-

| Aa I Het |

Mpu BbIGOPE oTBeTa «[Ja» NPon3BOANTCA NevyaTb Ha BbIbpaHHOE YCTPOWCTBO NneyvyaTun co-
oTBeTCTBYOLWEeN Tabnuubl. Pann Tuna .rtf MoxeT BbITb NPOCMOTPEH N pacneyaTaH NporpammMon

Microsoft Office Word.
3.10.2 BbIBOJ HA MEYATb M30BPAXXEHU ®OPM

Ha cdopmax «[lMporpammmnpoBaHme 06paboTku AUCKpETHbIX BXo4oB» U «lMporpammmnpo-
BaHWe PyHKLMOHAsNbHbIX BIOKOB» MMeTCS KHOMKK «lMevaTb». OHWM NpegHasHayveHbl Ans Bbl-
BOJa Ha YCTPOMCTBO nevatn MHopMaummn n n3odpaxeHnn naHenen UCKpeTHbIX BXOAO0B U

byHKUMOHANbHbIX ONOKOB.

3.11 Pexxum pa6oTtbl ON LINE

Kpome nporpammupoBaHusi, B onuusix paboTsl ¢ oopmamMn Moayren BBoAa-BbIBOAA
NMEETCS pexnm «on line», No3BoNALWNA B pearibHOM BpEMEHN HabngaTb COCTOSAHME BXOA-
HbIX W BbIXOAHbIX CUrHANIOB MOAYNA.

Ona mogyna MBLOW-5 pexum «on line» BkAovaeTcs KHONKom on line Ha rmasHoun coopme,
ANS oCTanbHbIX MOAYNEN pexnm «on line» BKIoYaeTca Ha hopmMax NporpamMmMmMpoBaHust Mogy-
ns.

dopma pexunma «on line» moagyna MBOW-5

107



®
lh MAC-05 LIKNIr.421411.005 U3

1A FormvhD = | E |
3anyueH onpoc
Moayns BBoAA AMCKPETHON HHpOPHAaLWK 1
Aapec moayns 0
MBOW-5 UCTIpaeeH

Bxoa 1 JNuckp Curn 001 on AOCTOBEP.
Bxon 2 Juckp.Curn 002 on AOCTOBEP.
Bxon 3 Juckp.Curn 003 off AOCTOBEP.
Bxon 4 Juckp.Curn 004 off AOCTOBEP.
Bxoa 5 JNuckp.Curn 005 off AOCTOBEP.
Bxop 6 Juckp.Curn. 006 off AOCTOBED.
Bxop, 7 Juckp.Curn.007 off AOCTOBEP.
Bxon 8 Nuckp Curn 008 off AOCTOBEP.
Bxon 9 Juckp.Curn 009 off AOCTOBEP.
Bxon 10 | Ouckp.Curu 010 off AOCTOEEP.
Bxoa 11 Iuckp.Curn.011 off AOCTOBED.
Bxon 12 | Nuckp.Curn 012 off AOCTOBED.

dopma pexnma «on line» mogynen auckpetHoro BbiBoga: MP-53, MP-54, MP-55

I} FormVyhOnL oo - S

sanyueH onpoc

Moayne AMCKpeTHOro BLHBOAA 1

Anpec Mooynsa 4

MP-53 WCMNpaeeH

Brixon 1 Do_1_1 on

Buaxon, 2 DO_1_2 off

Braxon 3 DO_1_3 off

Braxon 4 DO_1_4 off

Boixon 5 DO_1_5 off

Buixon 6 DO_1_86 off

Buaxon, 7 DO_1_7 off

Buixon 8 DO_1_8 off

| |

dopwmbl pexxnma «on line» mogynen Beoga aHanorosblx curHanos: MBINC-3, MBAWU-3,
MBCT-3, MBAO-3 npuBeaeHbl B pasgene 3.5.6.
BkntoueHune pexuma «on line» mogyna ModBus Master (MBM, nokanbHasa ceTb HUXHEro

YPOBHS1) NPOM3BOAUTCSA Ha hopMe NPOrpamMmmMmpoBaHna PyHKLMOHaNbHoro 6noka MBM.
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n MporpamsMuposade gyHKkuMoHaneHoro Baoka MBM @

PyHKUMOHaNbHEIA 6nok ModBus Master 1

Koppexuma
HNaHHwe sanpoca npoTokona ModBus
Tun
E Kon dyHkuun  ModBus
YCTpoAcTBa MAT-TC = 3 -
Slave
KonnuecTeo Boixonos 1 Aapec Slave B 1
Gnoka NOKANbHOA CeTH
M akcumansHoe 2192
BHAYEHHE Koga
HavanbHwia agpec H &
AAHHLIX B MaccHBe 72 atanbHEA anpec 0ooa

AMCKPETHLIX CHrHANOE AaHHbix B sanpoce (Hex)

HavanbHwi agpec KOAHYECTBD A8HHBIX
A3HHBIX B MACCHEBE 12 e sanpoce [Dec) 1
AHANOrOBHIA CHIHANOE

dopma oTobpaxeHus pexnma «on line» ana yctponcrea Slave — UCTOYHMKA aHaNoroBo-

ro CUrHana (n0Kaana;| CeTb HMXXHEro ypOBHFI).
| 1} Tek. MHGOpPM. BHANOTOBLIX EXOA0E AOKAM CETW l = | B | )

SanyIeH onpoc

»

Tun ycrp. Anpec Slave
MSIave MAT-TC B NOK. CETH 1 E|
p. B Mac. |

[@HaM. CHIrH.

12 | PIT-TS 48.4003 rpan.C -.

[

Ecnu Ha Bbixoae ycTponcTBa Slave, KpOMe aHanoroBbIX CUrHanoOB, €CTb €LLUEe U OUCKPET-
Hble CUrHarnbl, TO NX OTOBpakeHne BKNIYaeTCs HaXkaTMeM KHOMKM «on line» Ha doopme 0Tob-
paXKeHUsi COCTOSIHMST aHaNoroBbIX CUTHAMOB.

dopma oTobpaxeHus pexnma «on line» ana yctponcTea Slave — ICTOYHMKA ANCKPETHbIX

CUrHanoB (NokarbHasi CETb HMKHEro YPOBHS).
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J} FormvhDLoc = | B ||
nlll:K M OCTAHOBKA TaAMepa

3anyuweH onpoc

Tun yerp. MUT-TC Appec Slave 1
Slave B IDK. CETH -

Appec B

MACCHEE HaenTugurarop

AHCKP. CHIH.
72 DLAIN_1_LL off AOCTOBEP.
73 DLAIT_1_L off AOCTOBED.
74 DLAIT_1_H on AOCTOBED.
75 DLAI_1_HH on AOCTOBEP.

dopmbl oTOOpaxeHus pexmma «on line» ana moayns perynstopos MTBU-5

n MporpaMMupoBaHne peryasTopoE n Pexam on line E=RA=N
Mopt Co3aaHne INEMEHTOB CXEMBI MporpammnposaHne || Koutyp perynuposanns N 1
A it [Tammep |
3anyueH onpoc

Tun KOHTYPE:  OOHOKOHTYPHEN perynATop

A2 1

KP=05000 Ao

TeE000 100,00 97 |[100.00 3 100z

Td=00000 50,00 ERE W

DOL=0,00% 0,00 eoon o ||leox

OH=100.00% 70,00 Foon o ||[Fox

0SF=25,000 Bbix LLAMN N1 50,00 Eoon o ||leox

1 50,00 Foo0 4 (B0

40,00 ano0 P |40z
30,00 000 |30
20,00 2000 |20z
10,000 1 {[10.000 4P |[10x

blz_2 0000 nooo 5 {jox

—

5P

KP=1,0000 Buixog

Ti=3000,0
Td=0.0000 n

OL=0,00%

B pexume «on line» ana mogynsa perynatopos MTBU-5 BO3MOXHO ynpaBneHue peryns-
TOPOM:

- nepekntoyeHmne pexuma PYYHOW / ABTOMAT;

- 3MeHeHMe Bbixoaa perynstopa «OUT» B pexume PYYHON:

- U3MeHeHne 3agaHus perynatopa «SP» B pexxume ABTOMAT
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Ha dopme nporpammumposaHus moayna MTBU-5 nmeetcs kHonka «lloBToputens curHa-
na» No3BoNAOLWANA 3a4aBaTb BPYYHYHO 3Ha4YEHMEe TOKOBOrO BbixoAda B % 13 gmanasoHa 4-20 MA
N NPOBEPATb BENMMYNHY TOKA Ha BbIXOA4E MOAYNS.

[lns 3TOro HyXHo:

- CKOHpUrypmpoBaTb BCe 6 BbIXOAOB Kak OAHOKOHTYpPHbIE perynatopbl (3agaHo no ymors-
YaHWIo);

- BbI3BaTb popmy «[MoBTOpPUTENDL CUrHanNay», He NOAKIOYEHHbIE BbIXOAbLI OTOOpaxatoTcs
KpacHbIM LBETOM (0OpbIB JIMHWN), NOAKNIOYEHHbIE - 3EMNEHbIM;

- NepeBecTu Bce perynatopbl B pexum «PYYHOW» (nepeBoanTcst aBTOMaTUYECKN Npw
BKMOYEHUN NUTAHWUS);

- ecnn Kakom-nnbo Beixof HaxoauTtcs B pexume «<ABTOMAT», nepeBeCcTu ero B pexumm
«PYYHOW» cooTBeTCTBYIOLLIEN KHOMKOIA;

- 3agaBatb Tpebyemoe 3HadeHne OUT B guanasoHe 0-100% c knaBmaTypbl U KOHTPONK-

poBaTb 3HA4YEHNE BbIXOOAHOIO TOKOBOIo CUrHasna.

e [
SanyueH onpoc
o EIN o EIN B
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4 TMpoTtokon osMEHA NMAC-05 ¢ BEPXHUM YPOBHEM MO MHTEP®ENUCY RS-485
(MobBus RTU)

B oaHHOM JOKYMEHTe coaepXXuTcst onucaHme npoTokona obmeHa npubopos MAC-05 ¢
moaynsmun MUIM-5K n MUIM-5C.

4.1 Koabl ®YHKUAA OBMEHA

4.1.1 Kogbl »YHKLMIN OBMEHA NMAC-05 no nroTokony MODBUS

Koab!l dyHkumin obmeHa MAC-05 no npotokony MODBUS npuseneHsb! B Tabnuue 4.1.1.
Moooepkky NpoTokona obmMeHa ¢ BEpXHUM YPOBHEM B pexnme "Slave" obecneunsatoT 2 nHtepen-
ca RS-485 moayns ueHTpanbHoro npoueccopa MUIM-5K. UHTepdenic RS-485 #1 (pazbem A1, B1)
noaaepxmeaeT Bce OyHKUMM, NpuBeAeHHbIe B Tabnuue 4.1.1, n npegHasHayeH Ans CBs3n ¢ BEPXHUM
YPOBHEM BKITto4as pyHKumm nporpammupoBanns. HTepdenc RS-485 #2 (pasvem A2, B2) nopgaep-
xmeaetT pyHkummn: 01, 02, 03, 04, 05, 15, 16 n npegHasHa4eH 415 CBA3M C ONepaTopCcKon CTaHumen
unm naHeneto oneparopa (HMI) (8 mogyne MUI1-5C — otcytcTyeT).

Tabnuua 4.1.1

Koa(mec.) HaseaHue [encteue
01 READ COIL STATUS UTeHune TeKyLlero COCTOSHUSA rpynrbl IOrM4yeCcKnx
siYeeK (COCTOsIHME OUCKPETHbIX BbIXOA0B
ON/OFF)
02 READ INPUT STATUS UTteHune TekyLero coctosiHusa (ON/OFF) rpynnbl

ONCKPETHbLIX BXOO0B

03 READ HOLDING REGISTER UTeHne perncTpoB XpaHeHUs1 aHanoroBbiX CUrHa-

nos

04 READ INPUT REGISTER UTeHne perncTpoB aHanorosbiXx BXOA0B.

05 FORCE SINGLE COIL MN3meHeHne norudyeckonm adenkm B coctossHne ON
unmn OFF

14 POLL PROGRAM COMPLETE | lNepunoan4yeckui 3anpoc 0 3aBepLUEHUN Npo-
rpaMmmupoBaHus. [ocbinaeTcs TOMNbKo nocne 3a-
npoca WRITE DATA PROGRAM

15 WRITE MULTIPLE COILS 3anncb HECKOMbKUX NOMMYECKUX SYEeEK

16 WRITE MULTIPLE REGISTERS| 3anncb HeCkonbknx AByX6anTHbLIX PETMCTPOB

17 REPORT SLAVE 1.D. 3anpoc ansa nosyyeHus tuna agpecyemoro SL

67 READ ARCHIVE BLOK UTteHne 6noka gaHHbIX U3 apxmBa npmbopa

68 READ DATA PROGRAM UTeHune 6a3bl AaHHbIX NPOrpamMmMmnpoBaHns nu3
EEPROM npu6opa

69 WRITE DATA PROGRAM 3anucb 6a3bl AaHHbLIX NPOrpaMMUpPOBaHNSA B
EEPROM npu6opa

70 SET TIME YCTaHOBKa TEKyLLLEro BpeMeHn ans scex SL

4.1.2 WCKMIOUUTENBHLIE CUTYALN
Koabl ncknoumtenbHbIX cuTyauun npusegeHsl B Tabnuue. Koraa SL o6HapyxvBaeT ogHy

NX 9TUX OWMBOK, OH NOCkINIaeT oTBeTHOE coobLieHne MS, cogepxallee agpec SL, koa pyHKumm,
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KOZ, OLUMOKM N KOHTPOIbHYIO CyMMY. 1N yka3aHWsi Ha TO, YTO OTBETHOE COOOLLIEHNE — 3TO yBe-

aomneHne o6 owmnbke, CT8pLIJVII7I O6uT nonsa koga (byHKLI,I/IVI yCTaHaBJIMBaAE€TCA B 1. Hanpwmep, oT-

BeT SL # 17 Ha 3anpoc MS ¢5 ¢ ounMBoYHbIM agpecom N3MEHSIEMON SHENKMN:

4.2.1 PEXUM MEPEOAYA

Appec | ®yHKkumsa | JaHHble KoHTponbHast cymma CRC | T1 T2 T3
11h 85h 03h 16 6uT
Tabnuua 4.1.2
Kon HassaHune Cwmbicn
01 ILLEGAL FUNCTION | ®yHKUMSA B NPUHATOM COOOBLLIEHNN HE NOAAEPKMBAETCA Ha
AaHHom SL.
Ecnu ato otBeT Ha 3anpoc — POLL PROGRAM COMPLETE,
3TOT KOf, YKa3blBaeT, YTO NpeaBapuUTeSNbHbIA 3anpoc He Bbin
komangon WRITE DATA PROGRAM
02 ILLEGAL DATA Afpec, ykasaHHbIN B Nosie AaHHbIX, ABASeTCH HegonyCTu-
ADDRESS MbIM AN gaHHoro SL
03 ILLEGAL DATA 3Ha4veHnsa B rnone gaHHbIX HegonyCTUMbl ANsa gaHHoro SL.
VALUE Ecnu ato otBeT Ha 3anpoc — POLL PROGRAM COMPLETE,
3TOT KO YKa3sblBaeT, YTO B NpefBapuTenibHOM 3anpoce
WRITE DATA PROGRAM — HecoBnageHne KOHTPOJSIbHOM
CYMMbI
04 | FAILURE IN SL He MOXeT OTBETUTb Ha 3anpoc
ASSOCIATED DEVICE
05 | ACKNOWLEDGE OTtBeT Ha 3anpoc — POLL PROGRAM COMPLETE: SL npu-
Han 3anpoc WRITE DATA PROGRAM 6e3 owmnbok n Havan
BbINOMNHATL Onepauuio nporpammmpoBaHus. [Npu 3anmncu
AaHHbIX NporpammupoBaHna B EEPROM npowusowna owno-
ka. Mostoputb 3anpoc WRITE DATA PROGRAM
06 | BUSY, REJECTED OtBeT Ha 3anpoc — POLL PROGRAM COMPLETE: Coo6-
MESSAGE LLleHWe BbINo NpUHATO 6€3 ownbok, HO SL B AAHHBIA MOMEHT
BbIMOSHAET JOMNTOBPEMEHHYIO onepaumo NnporpaMmMmmupoBa-
HUs. 3anpoc Heobxo4MMO NOBTOPUTL NO3HEE
4.2 PEXUM NEPEOAYM U KAOPOBASI CUHXPOHU3ALUSA

MAC-05 nogaepxwsaeT pexum nepegaydn RTU (Remote Terminal Unit).

Xapaktepuctuku pexunma RTU

Tabnuua 4.2.1

XapakTepucTtuka

RTU(8-6uT)

Cnctema KogmpoBaHus

8-6uToBasa ABoMYHasa cuctema

Umcno OUT Ha cumBoOn

CrapTtoBble 6UThI 1

Butbl gaHHbIX (LSB Bnepen) 8
YeTHOCTb Bkn./Bbikn.
CrtonoBble 6UThI 1nnm 2

KoHTponbHasa cymma

CRC (Cyclical Redundancy Check). CRC 16
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4.2.2 KAOPOBAA CUHXPOHW3ALIMA

KagpoBasi cuHxpoHusauus B pexxume RTU moxeT nogaepXmBatbCs TOMbKO NyTEM 3MY-
NMPOBAHUSA CUHXPOHHOIO coobLeHus. NMpnemMHoe yCTPOMNCTBO OTCIEXNBAET BPEMS MeXAy Npu-
€MOM cMMBOOB. Ecnn npoLuno Bpemsa, paBHOe nepuoay criefoBaHnsa 3.5 CMMBOOB, a Kaap He
ObIN 3aBepLUEH UITKM HE NOCTYNUIIO HOBOIO CMMBOSIA, YCTPOWCTBO OYULLAeT Kaap v npeanonara-
eT, YTO cnegyowmn NnpUHMMaeMbln 6anT - 3TO agpec yCTPOMCTBA B HOBOM COOBLLIEHNN.

dopmat kagpa coobuieHuns B pexunme RTU

Tabnuuya 4.2.2

T1T2T3 | Agpec | PyHkuma | JaHHble | KoHTpornbHasa cymma CRC | T1 T2 T3
8 6but | 8 bur N* 8 6ur | 16 6ut

4.2.3 TIonE AOPECA

lMone agpeca cnegyeT cpasy 3a Hayanom Kagpa M COCTOUT UX OAHOro 8-mMu paspsiaHoro
cumBona B pexume RTU . OTn 6uThl ykasbiBatoT nonb3oBaTento agpec SL ycTponcTea, KoTopoe
AOMKHO NPUHATL coobuleHne, nocnaHHoe MS.

Kaxxabih SL 4omkeH MMeTb YHUKamNbHbIN aApec 1 TONbKO agpecyemMoe yCTPOMCTBO MO-
XeT OTBETUTb Ha 3anpoc, KOTOPLIN coaepXnT ero agpec. Koraa SL nocbinaet oTeeT, agpec SL
nHdpopmmpyet MS, ¢ kakon SL Ha cBsa3n. B wnpokoBeLLaTenibHOM pexnmMe ncnosb3yeTcs aa-
pec 0. Bce SL nHTepnpeTtupytoT Takoe coobLLeHne Kak BbIMOMHEHWE onpeaeneHHoro 4encTauns,
HO 6e3 nocbinkun noaTeepxaeHus. B NAC-05 peannsoBaH oguH 3anpoc B LUMPOKOBELLLATENbHOM

pexume — SET TIME (ycTaHOBKa TEKYLLErO BPEMEHN).

4.2.4 TIONE dYHKLUMA

Mone koga yHKUMKM YKa3biBaeT agpecyeMoMy SL kakoe AeiCTBME BbINOSHUTD.

Ctapwwnin 61T 3TOro Nons ycTaHaBnMBaeTCsa B eauHuuy SL B cnyyae, ecriv OH Xo4eT npo-
curHanutb MS, yTo oTBETHOE CcoObLLEHME HE HOpMarbHOE (CM. N.4.1.2). OTOT BMT ocTaeTcs B

Hyne, eClin OTBETHOE coobuieHne NOBTOpPAET 3anpoc nnn B criydae HopmalJibHOro coo0LLEeHUs.

4.2.5 TIONE AAHHBIX
Mone gaHHbIX coaepXuT nHdopmaumo, Heobxoanmyto SL Ans BbINONTHEHMST YKa3aHHON

YHKUUK, NN COAEPXKNT AaHHble cobpaHHble SL anga oTBeTa Ha 3anpoc.

4.2.6 TIONE KOHTPOMNBHOW CYMMbI

9710 none nossondet MS u SL npoBepsiTb coobLleHne Ha Hannvmne owmnbok. Pesynbtar
NPOBEPKN KOHTPOSbHOM CyMMbI ykaxkeT SL unu MS pearnpoBaTb Unu He pearmpoBaTtb Ha Takoe
coobueHune. MNpn HecoBnageHUM KOHTPONbHOM CyMMbl SL He oTBevaeT Ha 3anpoc u MS gon-

)X€H NoBTOPUTL 3anpoc.
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B pexxvme RTU B none KOHTponbHOM cymmbl ncrnonbdyetcsa CRC.

Mpn o6meHe aaHHbIMK Mexay MS n SL yeTbipe nonga aTux coobLieHn BbIrMSAaaT Kak B

Tabnuue 4.2.3.

MocnepoBaTenbHOCTL NOCHISIKMA NONEen Kaxabii pas ogHa u 1a xe — AJPEC, KOL]
OYHKUNN, OAHHBLIE 1 KOHTPOJIbHAA CYMMA — He3aBUCMMO OT HanpasfieHus.

Tabnuua 4.2.3

MODBUS
MS

ERROR DATA FUNCTION | ADDRESS MODBUS
CHECK CODE (02) | (01) SL
WHpopmauma KonnyectBo | YteHue 3anpoc ans
Mcnonb3yeTcs | OUCKPETHbIX | COCTOSHMUS SL ¢ HomepoMm | =
NPUEMHbIM BXOJ0B B rpynnbl 1
YCTPOWCTBOM rpynne ANCKPETHbIX
A5 NPOBEPKM BXOLOB
coobLeHus
ADDRESS (01) | FUNCTION | DATA ERROR
CODE (02) CHECK
OtBetoT SLc | YteHue CoctosiHne | Hdopmaums,
HOomepoMm 1 COCTOSAHUS ANCKPETHBIX | UCNoNb3yemas | <
rpynnbi BXOJ0B NPUEMHbIM
anckpeTHbix | (OFF/ON) YCTPONCTBOM
BXOZ0B OS5 NPOBEpPKU
coobLeHus

4.3

OMNUCAHUE ®YHKLUNA

4.3.1 OYHKUMA 1: YTEHME TEKYLLIEIO COCTOAHNA NOMMYECKUX AYEEK

[aHHasa gyHKUMS NO3BONAET NONb30BaTENO NOMAYYNTb Tekyulee cocTosiHue (0/1) buHap-

HbIX norndyeckux ayeek MAC-05.

AZpecHoe NPOCTPaHCTBO NOrMYECKUX SIYEEK:

Anpec

00-39 (00h — 27h)

40-103 (28h — 67h)
104-110(68h — 6eh)

111(6fh)

112-118(70h — 76h)

119(77h)

123(7bh), 124(7ch)

125(7dh)

126,127 (7eh,7th)
128-159 (80h — 9fh)

160-543 (AOh - 21fh)

544-591 (220h - 24fh)

norunyeckas a4venka

cocTosiHue BbIxoAHbIX pene MPNe1 — MPNe5: 0-oTks.1-
Bkn.(40 BbIXxOoOoB);

pe3epB (64 auenkn);

dnarn nHkpementa SP/OUT perynatopos 1-6 n mogenu
donar BknoyeHns mogenu obbekTa

donarn gekpemeHta SP/OUT perynaTtopoB 1-6 u mogenu
dnar AstomaT/PyyHon mogenwu MAL

npegynpeauTenbHbIN U aBapuUHbIA 3BYKOBOW CUrHarm,
nepeknoyaTenb pexnma 6roKMPOBKY;

komangsl KBUTUPOBAHWE n CBPOC (cm. n.4.3.5.1):
MacCCuB aKTUBHOCTM rpynn AUCKpeTHbIX curHanos p1-Ip16,
no 2 6uta Ha rpynny (32);

MacCuB akTUBHOCTU AUCKPETHbIX curHanos [dc1-Ac192, no 2
ouTta Ha curHan (384);

MaccuB doriaroB He4OCTOBEPHOCTN aHanoroBbIX CUrHarnoB, rno
1 6uty Ha curHan (48);
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712-759 ($2c8 - $2f7) mMaccuB onaroB UCKI. aHanor. curH. u3 obpab. AIN1-AIN48
no 1 GuTy Ha curHan;
784-831(310h - 33fh) MacCuB ANCKPETHbIX CUTHANoB perynsatopos no 8 6utos Ha
perynatop (6*8=48):
784 — pexum A / P perynatopa 1 (4TeHue/3anunce);
785 — pexum Al / He Al perynatopal (YTeHune/3anuch);
786 — gucKpeTHbIM ynpasnsowmn curHan 1 perynsaropa 1 (Y4teHue/3anucs);
787 — ANCKPETHLIN ynpaBnsawoLWwmnn curHan 2 perynatopa 1 (4TeHne/3anuck);
788 — ouckpeTHbIM ynpasnsowmun curHan 3 perynaropa 1 (Y4teHue/3anuncs);
789 — ANCKpETHLIN ynpaBnawoLwnn curHan 4 perynatopa 1 (4TeHne/3anuck);
790 — HeuncnpasHOCTb Bbixoga OUT perynaTtopa 1 (TOMbKO YTeHue)
791 — HencnpaBHoCTb Bxoga PV perynsatopa 1 (TONbKO YTeHME) U T.4.:
792-799 — per.2,
800-807 — per.3,
808-815 — per.4,
816-823 — per.5,
824-831 — per.6.
832-895 (340h - 37fh) KomMaHabl ynpasreHusi ¢ BepxHero ypoBHsa KBY 121 — KBY 184
(Bcero 64 komaHabl BHelwHero ynpasneHns KBY);
896-1015 (380h - 3f7h) BbIXxo4bl YHKUMOHAamNbHbIX 6110KoB Ha Tekywem ware (120 ®BJT)
1016-1055 ($3f8 - $41f)  cbnarn oTkasoB moaynewn: 8 moa+2 ncesgomonynsa (64 AC,BL MP)

Ncnonbaytotea B NMAC-05-8C:17- otkas KI1, 18- otkaz MUH[, 21 - B AC, 22 - B[] MBA, 23 -
b MP, 24 - B[] KI' ocT. pe3eps,;
1056-1247 ($420 - $4df) maccuB cpnaroB He4OCTOBEPHOCTM ANCKPETHbLIX CUrHANoB
Ac1-0c192 no 1 6uTty Ha curHan
B nononHeHue k agpecy SL n Homepy dyHKUMK, 3anpoc TpebyeT, 4ToObl MHGOPMaLMOHHOE none
cofepxano HadanbHbIN agpec (2 6anta) n KonmyecTso Tpebyembix a4eek (2 banTta).
3a 04uH 3anpoc MOXHO NOSTy4MUTb COCTOSIHME A0 128 nornyecknx sveek. « HavanbHbIN
agpec» + «KonnyecTtBo A4eek» He AOMKHO NpeBbiwaTh 128.
B Tabnuue 4.3.1 npeacraBneH npumep 3anpoca Ha YTEHNE OUCKPETHbIX BbiIxoaoB 1-16

(mogynb pene 1, Boixogbl 1-8, u mogynb pene 2, sbixoabl 1-8) u3 SL ¢ Homepom 17.

3anpoc
Tabnuua 4.3.1

Appec | ®yHkumna | Agpec nepson | Konudectso | Mnagwwui 6ant| Ctapumim 6anT
Tpebyemon Tpebyembix KOHTPONBbHON | KOHTPOSBHOWN
a4ernkn (26) sAveek (20) CyMMBbl CyMMBbl

11h 01h 00h | ooh | 00h | 10h CRC |

OTtBet
Mpumep oTBETaA Ha AaHHbLIW 3anpoc NpeacTasreH B Tabnuue 4.3.2.
OTBeTHOE coobLLeHne BKMoYaeT agpec SL, ko PyHKUMN, KONMYeCTBO 6anT AaHHbIX, AaHHbIE

1 Nore KOHTPOrbHOW CyMMbl. [laHHbIe ynakoBaHbl no 6uTy Ha kaxxabin Beixod (1 = ON, 0 = OFF).
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Tak kak SL obcnyxmnBaeT 3anpoc B KOHLEe pabo4vero uukna, AaHHble B OTBETE OTpaXKaroT

COCTOSIHME BbIXO4OB Ha JaHHbIN MOMEHT.

Tabnuuya 4.3.2

Apgpec | ®yHkumsa | Konun- | uckpeTHble | OuckpeTHble | Mnagwun | Ctapwun
4yecTBO BbIXOAbl BbIXOAbl 0anT KOH- | OanT KOH-
Gant 6anT 1 6anT 2 TPOMbHOM KOH-
AaHHbIX CYMMBbl TPOnbHON
CYMMBbl
11h 01h 02h CRC |

CooTBeTcTBME OBUTOB 1 hbm3nyeckmnx Boixogos: 6ant 1, 6ut 0 — Bbixoa 1 moayns pene 1,
6ant 1, 6uT 1 — BbIXOA 2 Moayns pene 1 n T.4. Ecnu 3anpolleHo 6onbluee KONM4YeCcTBO BbIXO-
A0B, YEM MMeeTCs B JaHHOW MoAnUKauumn, To «UWHNE» BUTLI HE UMEKOT 3HAYEHUS.

CocTosHMe nepekntoyatens pexvma 6rokuposku (agpec 125): 0 - «Pex. 6n. Bkn»,

1 - «Pex. 6n. oTkn».

4.3.2 OYHKUMA 2: YUTEHME COCTOAHMA ANCKPETHBLIX BXOLOB

3anpoc

[aHHaa dyHKUMS NO3BOMNSAET NONb30BaTENIO NONy4nTh coctosiHme (0/1) BXoaHbIX Auc-
KpeTHbIx curHanos MNAC-05. B gononHeHue k agpecy SL n Homepy dyHKummK, 3anpoc Tpebyer,
4YTOObI MHOPMALMOHHOE MOSe COAEPKaNo HavanbHbIM agpec (2 6anTta) n KonnM4ecTBo Tpeby-
eMblX BXOAO0B (2 6banTta).

3a oguH 3anpoc MOXHO Nosny4nTb A0 192 OUCKpeTHbIX cUrHanos. BxogHble curHansl ag-
pecyloTcs ¢ Hyna (BxogHowm curHan 1 - 0, BxogHown curHan 2 - 1 u T.4.). «HavanbHbIn agpec» +
«KonunyecTtBo BXOO0B» HE JOMMKHO nNpeBbliwaTb 192.

B tabnuue npeacrtaBneH npumep 3anpoca Ha YTEHME OUCKPETHbIX BXOAHbIX CUrHamnoB

16-32 n3 SL ¢ Homepom 17.

Tabnuuya 4.3.3

Agpec | dyHkums | Agpec nepsoro | Konuyectso | Mnagwumi Crapwwui
Tpebyemoro TpebyemMbix | BanT KOH- BGanT KOH-
Bxoaa (2 6) BXOLOB TPOMbHOWM TPOMbHOWM
(2 banTta) CYMMbl CYMMbl
11h 02h 00h | 10h | oOh [ 10h CRC |
OTtBeT

Mpumep oTBeTa Ha AaHHbIV 3anpoc nNpeacTaBneH B Tabnuue 4.3.4.
OTBeTHOE coobuieHne BKoYaeT agpec SL, kog yHKUMN, KONMYecTBO 6anT AaHHbIX,
AaHHbIE N NOSie KOHTPOSMBbHOM CyMMbl. [laHHble ynakoBaHbl No 6uTy Ha kaxabii Bxoq (1 = ON, 0

= OFF). Mnagwwun 6ut nepsoro 6anTta coaepXnT 3Ha4yeHne nepBoro agpecyemMoro BXogHOro
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curHana, 3a KoTopbIM CriefytoT ocTanbHble. Ecniv KonnyectBo BXOOHbIX CUTHANOB He KpaTHO 8,
TO ocTarbHble 6GUTbI HE MMEIDT 3HaYeHnsa. Ecnu 3anpolueHo GonbLiee KOMYeCcTBO BXOOO0B, YEM
nmeeTcs B JaHHOW MOAMMUKALMK, TO «IULWHNE» OUTbI HE UMEIOT 3HAYEHMS.

Tak kak SL obcnyxmnBaeT 3anpoc B KOHLEe pabo4vero uukna, AaHHble B OTBETE OTpaxatoT

COCTOSIHME BXO[0B Ha JaHHbIA MOMEHT.

Tabnuua 4.3.4

Appec | dyHkuma | KonnyecteolnckpeTHble [AuckpeTHble | Mnagwwmin | CTapumnn
G6anT gaH- [Bxoabl 1-8  Bxoabl 9-16 | 6anT KOH- | GaNT KOH-
HbIX TPOJSIbHOW | TPOSIbHOW
CYyMMbI CYMMbl

11h 02h 02h ACh DBh CRC |

CoctosiHne BxogoB 1-8 = ACh = 1010 1100. YuTtas cnesa HanpaBo, BUOUM, YTO BXOAbI

8, 6, 4 n 3 B coctosiHnum ON. Bce octanbHble 6anTbl 4aHHbIX pacnakoBbIBAOTCHA aHaNOrMyHo.

4.3.3 ®YHKUMA 3: YTEHME PETUCTPOB XPAHEHWNSA AHANOMOBbIX CUIHAJIOB

[aHHaa dyHKUMS NO3BONHAET NONYyYUTb ABOMYHOE coaepxmnmoe 32-X paspagHbIX peru-
CTPOB XpaHeHusi aHanorosblx curHanos MNMNAC-05. Mpnbop B 0TBET Ha AaHHbIMA 3anpoc nepenaet
3Ha4YeHUs1 aHanoroBbIX BEMNYNH B dOpMaTe BELECTBEHHOroO Yncna ctangapta IEEE754. Kax-
Abln 32-X pa3psiaHbI pErnCTp MHTepnpeTupyeTcs Kak 2 16-Tu paspsgHbIX perucrpa.

ALpecHoOe NpoCTpaHCTBO PYHKLUMK 3:

AHarnozoeble usMmepeHusi

00-94 (00h-5Eh)  n3mepeHHble 3Ha4YeHns BXOAHbIX aHanorosbix curHanos 1 — 48, MAX
MOXeT nepefasatbcs 40 96 perncTpos (48 aHanoroBbIX CUrHANOB).

[ns 6-Tn KaHanbHbLIX MO4YyNen BBoga aHanorosbix curHanos (MBIC-3, MBAWN-3, MBCT-3,
MBAO-3) cooTBeTCTBUE apeCOB PEMMCTPOB U (PU3NYECKNX BXOOOB MOAYNEN crieqyroLlee:

agpec JaHHble
00 (0000h) MOAYIb BBOAA aHanorosbIx curHanos 1, Bxoa 1;
12 (000Ch) MOAYIb BBOAA aHarnoroBbIx CUrHanos 2, Bxoa 1;
94 (005ENh) MOAyfnb BBOAA aHANoOroBbIX curHanos 8, Bxo 1;

bGa3sa OaHHbIX aHai0208bIX usmMepumersibHbIX KaHasrioe

96-106 pekBu3nTbl B[l aHanorosoro Bxoga 1: HWK, BLWK, LL, L, H, HH;
108-118 pekBu3nTbl B[] aHanorosoro Bxoga 2: HWK, BUWK, LL, L, H, HH;
660-670 pekBu3nTbl B[] aHanorosoro Bxoga 48: HWK, BLWK, LL, L, H, HH;
AHarioeoeble cusHarsbl peaysamopos
672-706 aHanoroBble curHarsnbl perynsaropos — 18:

672,673 SP perynsaropa 1;

674,675 OUT perynartopa 1;

676,677 PV perynaTopa 1

nT.A.
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702,703 SP perynsaTopa 6;
704,705 OUT perynartopa 6;
706,707 PV perynaTtopa 6

bGasa 0aHHbIX peaynsamopos

708-718 pexksuantbl B[ perynatopa 1: Kp, Ti, Td, OL, OH, OSF
720-730 peksunantbl B[ perynatopa 2: Kp, Ti, Td, OL, OH, OSF
768-778 peksunantbl B[ perynatopa 6: Kp, Ti, Td, OL, OH, OSF

HakonneHHble UHmMeeparsibHble 3Ha4eHUs pacxodoe

780 -826 48 2-x GanTHbIX PErnCTPOB - 24 nHTerpana ¢ Hayana TeKyLmnx CyToK
828 - 874 48 2-x 6anTHbIX PEMNCTPOB - 24 nHTerpana 3a npowlegLmne cyTkn

Peaucmpbi Modenu KoHmypa pez2yupoeaHusi

876 -894 20 2-x 6anNTHbIX PErMcTpoB MOAENN KOHTYpa peryfmpoBaHus:
SP_mod, OU vis, PV_mod, T_vr,k us, L _tran,k p, T_i, T_d, N_d

YcpedHeHHbIe 3Ha4YeHUs pacxo0os8

896 - 942 48 2-x 6GanTHbIX PErnCcTPOB - 24 ycpeHEHHbIX C Ha4Yana TekyLlero 4aca
3Ha4yeHus pacxoaos

Bbix0OHble OaHHbIe pacyemHbiX MamemMamu4deckux 6510K08

944 -990 48 2-x 6aNTHbLIX PEMNCTPOB - 24 3HAYEHUS pe3ynbTaToB pacyYETHbIX MaTe-
MaTmn4yeckmnx 6roKoB

B none 3anpoca «HAYAJIbHbI AJPEC» ykasbiBaeTcs agpec peructpa KpaTHbi 2. B
none 3anpoca «KOJIMYECTBO PEMMCTPOB» ykasbiBaeTcs KONIMYEeCTBO 3anpallmMBaeMblx 2-X
BGanTHbIX perMcTpoB (Ana ogHoro curHana — 2, ons asyx —4 n 1.4.). 3a 1 3anpoc MoxeT ObiTb
nosly4eHo ot 2 o 96 2-x 6anTHbIX PerncTpos.

B Tabnuue npegcraeneH npumep 3anpoca Ha YTeHMe PermcTpoB XpaHEeHNS aHarnoroBbIX

curHanos 6-18 (Bxogbl 1 — 6 moayna 2 u 1 — 6 moaynsa 3) ns SL ¢ Homepom 17.

Tabnuuya 4.3.5

Agpec | OyHKUmA Appec nepBoro Yucno pernctpos | KoHTp. | KoHTp.
perncrpa ANs YTeHus cymma | cymma
Crapwun | Mnagwwi| Ctapwui| Mnagwwui M. CT.
Gant Gant Oant Oant Gant Gant
11h 03h 00h 0Ch 00h 18h CRC |
OTtBeT

Agpecyembii SL nocbinaeTt B 0TBETE CBOW aapec, KOA BbINOSTHEHHOW (PYHKUMN U UH-
doopMauUnoHHOE norse.
Tak kak SL obcnyxmnBaeTt 3anpoc B KOHLE CBOEro paboyero LuMkna, JaHHble B OTBETE OT-

paXkaltoT COAEPXKUMOE PErMCTPOB B AaHHbLIA MOMEHT.
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Hwxe npeacraeneH npuMep OTBETHOrO COOOLLEHMS HA YTeHe perncTpos, U3 SL ¢ agpe-

com 17.

Tabnuua 4.3.6

Appec| dyHkumna| Konwnye- | bant 1| bant 2| bant 3| baut 4 Mnag- | Crap-
cTtBo bant| peru- peru- peru- peru- | ,,, LK LK
AaHHbIX | cTpab6 | cTtpa6| cTtpa6| cTtpab Gant Gant
CRC CRC
11h | 03h 30h |

Copepxnmoe 4-x 6anTHoro perucTpa nepegaetcsa B popmarte BELLECTBEHHOMO Yncna

ctaHgapta IEEE754: 6ant 1 — nopagok, 6ant 2 — ctapwmi 6ant maHTuceol, 6ant 3 — cpegHun

©anT maHTucebl, 6anT 4 — mnagwmn 6anT MaHTUCChI.

4.3.4 OYHKUMA 4: YTEHUE PEFTMCTPOB AHATIOIOBbLIX BXOAOB

ﬂaHHaﬂ (byHKLl,VIFI no3BOJIAET MNMOJNTy4HnTb ABOUNYHOE CoaepXmnmMmoe 16-Tn pa3pAagHbIX pern-

CTPOB aHanoroBbIX BXOA0B B hopmMaTte LenouYncneHHoro macwtabmposaHHoro koga 0-16383

(no 1 2-x 6anTHOMY perucTpy Ha 1 3HauyeHune).

MBAO

AfgpecHoe NpoCTpaHCTBO (pyHKUMN 4:

Anpec JaHHble

AHarnoezoseble usMmepeHusi

[ns 6-Tn KaHanbHbLIX MO4YyNen BBoga aHanorosbix curHanos (MBIC-3, MBAWN-3, MBCT-3,

-3) COOTBETCTBME aApPECOB PEMMCTPOB N (PU3NYECKMX BXOQOB MOAYNEN CrneaytoLlee:

agpec BXO4
00 (0000h) MOAYIb BBOAA aHanorosbIx curHanos 1, Bxoa 1;
06 (0006h) MOAYIb BBOAA aHanoroBbIxX cUrHanos 2, xog 1;
42 (002Ah) MoZyrnb BBOAA aHanoroBblx curHanos 8, Bxoa 1;

bGasa 0aHHbIX aHaro208bIx usmepumersibHbIX KaHasloe

48-51 pekBu3nTbl B[] aHanorosoro Bxopa 1: LL, L, H, HH;
52-55 pekBu3nTbl B[] aHanorosoro Bxoga 2: LL, L, H, HH;
nT.Aa.

236-239 pekBu3nTbl B[] aHanorosoro Bxopa 48: LL, L, H, HH;

Bbycbep mekywe2o epemeHuU
1000-1006 7 perncTpoB TeKyLLEero BpeMeHu: cekyHaa, MMHyTa, vac, AeHb Mecs-

ua, mecsu, rog (0-99), neHb Hegenu (1 —7);

Kodbi moougpukayuu rpubopa
1007-1021 - maccuB kogoB mogudukaumm npmbopa (15 pernctpos)

CopnepxaHue perucTpoB B OTBeTE:
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- pernctp 1007 - konNn4yecTBO MOAYren BBOAA-BbIBOAA;

- perncTtpbl 1008 + 1015 - kogbl Mmoaynen Beoaa (BbiBoga) no agpecam (permctp 1008 —
Kog moaynsa Beoga (BbiBoga) ¢ agpecom «0», pernctp 1015 — kog moaynst BBoga (BbiBoga) €
afpecoMm «7»);

- perucTtp 1016 - agpec nocnegHero Moayns aguckpetHoro Beoga +1; (Bladdr_max+1),
unun 0, ecnn HET MOoAynen BBOAA OUCKPETHbBIX CUrHAnOoB;

- pernctp 1017 - agpec nocrnegHero moayns aHanorosoro seoga +1 (Aladdr_max+1),
unu 0 ecnn HET MoAynen BBOAA aHANOroBbIX CUTHASIOB,

- pernctp 1018 - konu4ecTBo OMUCKPETHbIX BbixogoB (BOut);

- pernctp 1019 - konuyecTBo BGMHApPHbLIX BXOA4HbIX curHanos (Blnp);

- peructp 1020 - koNU4eCcTBO aHanoroBbix BXoAHbIX curHanos (Alnp);

- pernctp 1021 — Tmn moaynsa nHaukaumm : 0 — 12 ayeek ceetoBon curHanmsaumm + KK
(4x20), 1 — 24 ayenkn ceetosom curHanmsaumm +XXKW (4x20), 2 - XKK[ rpacuyeckmin, 3 — 6
saveek ceeToBou curHanuaaumm +XKKU (4x20), 4 - )KKU (4x20);

- peructp 1022 — ceteBon agpec npunbopa (1-32).

3a 1 3anpoc moxeT 6bITb nony4eHo oT 1 go 48 pernctpos. B Tabnuue npeacraBneH
npumMep 3anpoca Ha YTeHue perncTpos 6-18 (Bxoabl 1 — 6 mogyna 2 1 — 6 moaynsa 3) s SL ¢

Homepom 17.

Tabnuuya 4.3.7

Agpec | OyHKUmA Apgpec nepBoro Uucno pernctpoB | KoHTp.| KoHTp.
perncrpa ANsa vYTeHus cymma | cymma
Crapwwun | Mnagwwuin| Ctapwun| Mnagwwn — Mn. CT.
Gant Gant Gant Gant Gant Gant
11h 04h 00h 06h 00h 0Ch CRC
OTtBeT

AppecyemMbln SL nocbinaeT B OTBETE CBOW afpec, KoL BbINOSTHEHHOW (PYHKLUUN U UH-
dopmauunoHHoe none. [InvHa Kaxaoro pernctpa gaHHblx — 2 6anTta. lNepBbii 6anT gaHHbIX B
NocCbIfKe ABnseTcs ctapwunm 6anTom peructpa, BTOPon — MiagLmm.

Tak kak SL obcnyxmnBaeT 3anpoc B KOHLE CBOEro paboyero LUMkna, JaHHble B OTBETE OT-
pa)karoT COAEPXXMMOE PErMCTPOB B JAHHbI MOMEHT.

Hwxe npencraBneH npyMep OTBETHOrO COOBLLIEHNS Ha YTEHUE perncTpoB, u3 SL ¢ agpe-

com 17.
Tabnuuya 4.3.8

Apgpec | ®yHkums | Konnue-| Ctap- | Mnag- Ctapwwun | Mnagwun, Mnag- | Crap-
CTBO Lwnm Lwnm oant oant wun LN
Gant | Gaut Gant |,,, |peructpa| pernctpa| 6ant Gant
AaHHbIX| peru- peru- 18 18 CRC CRC

cTpa6 | cTtpab
11h 04h 18h

Copoepxnmoe pernucTpa nepegaetcs B Buae uenoro yicna X B guanasoHe ot 0 go

16383 c 3axogamu 3a MIN n MAX Ha BennuuHy 1% ot gunanasoHa (0 - 164 ea. koga + 16383 +
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164 en. koga). OTcyTCTBME OCTOBEPHOrO 3HA4YeHNS (06pbIB NMMHUKM CBA3M AaT4ymka, oTkas abo-
HeHTa fokanbHom ceTun) nepegaetca kogom — 512 (FEOOh). [Ins nony4YeHna namepeHHoro 3Ha-
YeHust B PU3NYECKMX eanHmnLax namepsemoro napameTpa, Ha ctopoHe MASTER pomkHo 6bITb
npoBeaeHO MacwTabupoBaHue no popmyrne:

Y = (X/16383) (MAX — MIN) + MIN,
roe MAX — makcumym wikasnbl, MIN — MUHUMYM LKanbl AaTymka B OU3NYECKUX BENTMYNHAX U3-

MepsieMoro napametpa.

4.3.5 OYHKUMA 5: BANUCb OOHOM AYENKM

9710 coobLieHre moamduunpyeT OaHY NOrMYecKyto s4erky ¢ ykasaHHbIM agpecom. Yuc-
no FFOOh yctaHaBnuBaeT a4eiky B 1, a yncro 0000h — B 0. [ipyrue 4yncna He BNUAKOT Ha CO-
AepXnumMoe S4Yeunku.

B MAC-05 nmetotca cnegyolwime agpeca normyecknx s4eek, Kotopble MOryT yrnpaBnsTb-

cs no kaHany RS-485:
4.3.5.1 KsutupoBaHue 1 cbpoc curHanmsawmm ¢ BEPXHEro ypoBHS

— 007Eh (126 dec), nhgnkatop FFOOh — kButupoBaHue (0000h gencteusi He okasbiBaeT);

— 007Fh (127 dec), nugukatop FFOOh — cbpoc (0000h aenctems He Oka3biBaeT).
4.3.5.2 BknroyeHue 1 OTKYEHNE pexmma GrOKMPOBKM:

— 007Dh (125 dec), nhgukatop FFOOh — oTknoveHne pexmma 6r10KMPOBKMY;

— 007Dh (125 dec), nngukatop 0000h — BKItoYeHME pexnma 6oKUPOBKN.
4.3.5.3 KomaHgp! ynpasneHua perynstopamu, agpeca:
— 68h - 77h (104 dec -119 dec), 310h — 33Fh (784dec — 831dec) — cm.n. 4.3.1.

4.3.5.4 KomaHgb! niornyeckoro ynpasneHus ¢ BepxHero yposHsi (KBY), agpeca 340h —
37Fh (832 dec - 895 dec)— 64 komaHab!:

— 0340h (832 dec), nungukatop FFOOh/0000h — komaHaa ynpasneHusa KBY121;
— 0341h (833 dec), nungukatop FFOOh/0000h — komaHpga ynpasneHusa KBY122;

— 037Fh (895 dec), nHgukatop FFOOh/0000h — komaHaa ynpaBneHus KBY184;

KomaHabl ynpaBneHus nepeBogsaT COOTBETCTBYOLLME NOTMYECKME SYENKM B COCTOSTHME
«1» unun «0». Jlornyeckune syenkn KBY121 — KBY184 nporpaMMupyoTcs Ha BXOAbl (PYHKLMO-
HanbHbIX 6nokoB (PBJ1) ansa obecneveHnss BO3MOXHOCTM BKIKOYEHMSI KOMaHA PYYHOro ynpas-

JIEHNA B aliropuTMm ynpasreHu4.

4.3.5.5 KanubpoBka aHanorosbIx N3MepUTENbHbIX KaHaNoB
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10XYh, nHamnkatop FFOOh — BkntoueHne pexmma kannbposkn no Bxoay Y, moayns X;

10XYh, nHgmnkatop 0000h — oTKnoYeHNe pexmma kannubposku no Bxoay Y, moaynsa X;

11XYh, nignkatop FFOOh — kanubposka Havana wkansl HLWWK no Bxoay Y, moayns X;

12XYh, niamnkatop FFOOh — kannbposka koHua wkansl BLUK no Bxoay Y, moayns X;

KomaHabl kannbposku ncnonb3ytotca nporpammaTtopom PRGO5 anga kanmbpoBku name-

PUTENbHbIX KAHANOB C BEPXHErO YPOBHS.

3anpoc

Hwxe npueeneH npumep yctaHoBku B 1 avenkn ¢ agpecom 7F (CBPOC curHanusauum u

6rnokunposku) B SL 17.

Tabnuuya 4.3.9

Apgpec | OyHKkuual  Agpec NHaukaTop Mnagwwun | Crapmn
AYENKN YCTaHOBKM ©anT KOH- | BanT KOH-
(2B) unu cbpoca | TPOSIbHOM | TPOJSILHOW
A4enkn(26) CYyMMbI CYyMMbI
11h 05h | 00h | 7Fh | FFh | 00h CRC |
OTtBeT

HopmanbHoe oTBETHOE cOo0OLLEHNE NONHOCTLIO COBNAAaeT C 3arnpocoM (3X0).

4.3.6 DYHKUMA 14: BANPOC O 3ABEPLLEHWM MPOrPAMMMPOBAHUA

3anpoc

Hwxe npuBeaeH npumep 3anpoca k SL 17.

Tabnuua 4.3.10

Apgpec | ®yHkuma | Mnagwun | Ctapwummn
0anT KOH- | GanT KOH-
TPONBHOW | TPOSNbHOW
CYMMbI CYyMMbI
11h OEh CRC |
OtBeT

HopmarnbHoe oTBeTHOE coobuieHne — OK NonHOCTLIO coBnagaeT ¢ 3arpocom.

WckntoumTtenbHble cutyauum - oyHKUMs Bo3Bpallaetcs ¢ 1 B ctapwem burte:

Tabnuua 4.3.11

Anpec | ®OyHKUMSA Koa Mnagwwn | Crapumn
oLmnbKN 0anT KoH- | 6aunT KOH-
TPONbHOW | TPOJSIbHOW
CYyMMbI CYyMMbI
11h 8Eh CRC |
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Koabl owmnobok:
01 1) 3anpolweHHasa pyHKUMS He nogaepxmBaeTcs npubopom (obLwmin crnyvan);
2) npeablaywmi 3anpoc He 6bin nepeagaden 6noka b (npu 3anpoce o pesynbTa-
Tax NnporpaMmmpoBaHnsa yHKumnen 14);
02 1) owmbka obmeHa ¢ moaynem MBA npu yteHnn B[] penepHbIX TOYEK KannbpoBKn
(HeucnpasHocTb MBA);
2) owmnbka agpeca 3anucbiBaembix pernctpos (B 3anpoce 16 — 3anvcb AByx-
BGanTHbIX pErncTpoB).
03 1) owmbka B gaHHbIX (06wWmn cnyyan ownbku: Ne 6rnoka B[l, HayanbHoro agpeca
UNn KonNu4ecTBa AaHHbIX B 3anpoce);
2) owmbkKa KonmyecTsa 3anucbiBaembiX perncTpos (B 3anpoce 16 — 3annch
ABYX6aNTHbIX PErMCTPOB).
05 1) owwnbka 3anucu b1 8 EEPROM moayns MBA,;
2) owmnbka YteHund/3anncu b moayna MBC9;
3) owmnbka YteHnsa/3anncu Bl TekCToBbIX pekBu3nToB 1 pasmepHocten MUHL;
4) owmnbka yteHus/3anncu B nporpammHoro 3agatymka mogyns MTBUS;

5) owmnbka obmeHa ¢ MBCT3 npu 3anpoce Temnepartypbl xonogHoro cnas TXC;

10 (OAh) HeKkoppekTHbI agpec MBA npu 3arpyske B/.

11 (OBh) owmnbka 3arpysku b1 B mogyns MBA.

12 (OCh) HeT noATBepXaeHus nporpaMmmupoBaHms ot MBA.
13 (ODh) HekoppekTHaa B[] npu nporpammuposaHun MP:

- He 3anporpammupoBaH CBEPOC gna ynpasnstowero Bbixoga ¢ 6110KMpOBKON;

- He 3anporpammuposaHo KBUTUP. ansa curhanusmpyrowero Boixoga 3BYK,;

- He 3anporpammupoBaHbl KBUTUP. n CBEPOC ansa curHannaunpyoLwero Boixona
CBET.

4.3.7 OYHKUMA 17: BANPOC ANA NONYYEHWSA TUNA ALPECYEMOIo SL
®PyHKLMA NO3BOMSET NONYYNTb KOHGUrypaumo mogynen npudopa MAC-05.

3anpoc

Hwxe npuseneH npumep 3anpoca kK SL 17.

Tabnuua 4.3.12

Apgpec | OyHkumnsa|  Mnagwuvn Crapwwmn
GanT KOH- 0©anT KOH-
TPONbHOM TPOSfbHOU
CYMMbI CYMMBbl

11h 11h CRC |
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LIKNIr.421411.005 U3

Apgpec | ®yHkums Konuyectso| bant 1 bant 15| Mnagwwnn | Ctapwwmn
Gant GanT KOoH- | BanT KOH-
AAHHbIX TPONbHON KOH-
CYyMMbl TPOJSIbHOM
CYyMMbI
11h 11h OFh CRC |

CopepxaHune 6anToB B OTBETE:

— 6anT 1 - KoNn4yecTBO MOAYyNen BBOAA-BbIBOAA;

— GawnTt 2 + 6anT 9 - koAbl Moaynen Beoaa (BbiBoAa) nNo agpecam (6ant 2 — koa Moayns
BBOAa (BbiBOAA) ¢ agpecom «0», 6ant 9 — kog moayns Beoaa (BbiBOAA) C aapeCOM «7»);

— 6anTt 10 - agpec nocnegHero moaynsa anckpetHoro Beoga +1; (Bladdr_max+1), nnu 0,
ecnun HeT MoAynen BBoga AUCKPETHbIX CUrHarnoB.;

— 6anTt 11 - agpec nocnegHero moaynsa aHanorosoro seoga +1 (Aladdr_max+1), unn 0

eCJin HeT MO,D,yﬂeVI BBOa aHanoroBblX CUrHanoBs;

6anT 12 - konn4ecTBo AUCKPETHbIX Bbixogos (BOut);

6anT 13 - konn4ecTBo BUHApPHLIX BXOAHbLIX curHanos (Blnp);

6anT 14 - KONMYecTBO aHanoroBblX BXOAHbLIX curHanos (Alnp);

6anTt 15 — Tn moayns nHaukauum : 0 — 12 a4yeek cBeToBOW curHanunsauum + XXKKn
(4x20), 1 — 24 a4yeniku ceeToBOoM curHanusaumm +XXKW (4x20), 2 - XKK[ rpadpunyeckmit, 3 — 6
A4eek cBeToBoW curHanusauumn +XXKN (4x20), 4 - KK (4x20).

4.3.8 OYHKUMA 67: YTEHUE BJIOKA OAHHBIX APXMBA (MOJNB30BATENBCKUI 3ANPOC)

3anpoc

[aHHas dyHKumMA no3BonseT nonyyYnTb 6nok 3anucen apxmea — 16 3anucen x 8 6antos
=128 6aunToB. 3anpoc TpebyeT, 4TOOLI MHGOPMALMOHHOE Nose coaepkano Homep 6noka
AaHHbIX.

Bnokn Hymepytotca ot 1 go 62, 1-n 6nok 3anucen apxuea CogepXXUT 3anucu o nocnea-

HUX NO BPEMEHN cobbITHsX, 62-11 610K COOEPXKUT 3anncum o CamMblX AaBHUX MO BPpEMEHU cobbl-

TUSIX.
B Tabnuvue npeacraBneH npumep 3anpoca Ha YTeHue 6roka 1 n3 apxusa SL ¢ Homepom 17.
Tabnuua 4.3.14

Agpec | dyHkuusa | Homep 6noka | Mnagwwumn 6ant | Ctapwwmn 6ant
apxuBa KOHTPOSbHOM KOHTPOSbHOM
(2 6anTa) CYMMb! CYMMbl
11h 43h 00h | 01h CRC |
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OTBeTHOE coobuieHne BKIoYaeT agpec SL, kog dyHKLMK, KONNMYECTBO BanNT AaHHbIX

(Bcerpga paBHo 128), AaHHbIE N NOSe KOHTPOSTbHOW CyMMbI.

Tabnuua 4.3.15

Apgpec | ®dyHkumsa | Konnvectso| bant 1 Bant 12§ Mnagwwn | Ctapwwmi
bant GanT KOH- | BanT KOH-
AaHHbIX TPONbHON KOH-
CYyMMbl TPOJSIbHOM
CYyMMbI
11h 43h 80h CRC |

PacwmndpoBka cogepxaHns 6anTosB 3annucu apxuea npueeneHa B Tabnuue:
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Tabnuua 4.3.16 - CTPYKTYPA 3AMUCU APXUBA

Bant 3HayeHune
0 Kopa cobbiTus:
1. ABapuinHas v npeaynpeanTensHas curHannsauma
O — BO3BpaT B HOpPMY;
1 — npegynpeguTensHasi CUrHanuM3aums;
2 — aBapumHasa curHanmsaums;
3 — peXum «MHOUKaUUA»;
4 — akTnBHOe cocTtosiHne PBJT «BKJ1».

2. AameHeHus cocTosiHusA npubopa

5 — BKIOYEHUE pexunma «BrnoKMpoBKay;

6 — OTKIYEeHME pexumMma «brokMpoBKay;

7 — BKIOYEHWE NUTaHNUs Npubopa;

16 — nporpaMmupoBaHue;

20 — BbIKIIOYEHME NUTaHus nNpmbopa;

21 — n3MeHeHue KoHdUrypauumn moaynen seoga (BolBoaa);
50 — BKntOYeHe perne;

51 - oTKnYeHune pene.

3. Peructpaumna cboeB 1 0TKa30B:

8 - 15 — oTka3 moayns Beoga (BbiBoga) (8 — moaynb ¢ agpecom 0, 15 — moaynb ¢
agpecom 7);

17 - oTKa3 KOMMYHUKaLMOHHOIO npoLeccopa;

18 - owmnbka KOHpurypaumm;

28 - oTKa3 Moaynda nHavkauumm;

29 - nomexa Ha CUCTEMHOM LLInHe nprbopa;

30 - nepesanyck npnbopa kHonkon RESET;

31 - nepesanyck npnbopa WDT

1 Appec ncxogHoro curHana ans cobbitnn 0 — 2 (1 — 192 — BXoAHbIE CUrHanbl,
193 — 254 — BbIxoabl PBJ1 1 - 62)

2 Bpemsa dukcaumm cobbitua — CEK (0 — 59)

3 Bpemsa dukcauumn cobbitua — MUH (0 — 59)

4 Bpemsa dukcauymm cobbitua — YAC (0 — 23)

5 Hata dukcaumm cobbitns — QEHb (1 — 31)

6 Hata dukcaumm cobbitns — MECAL (1 — 12)

7 fata cumkcaumm cobbitna — rof (0 — 99)

4.3.9 ®OYHKUMSA 68: YTEHWE BA3bI JAHHBIX MPOrPAMMUPOBAHMS 13 EEPROM MPUBOPA

B MNMAC-05 6a3a gaHHbIX opraHm3oBaHa no 6nokam. 3anpoc Ha YteHue 6a3bl JaHHbIX CO-
AEPXUT agpec 3anpalumBaemoro 6noka.

3anpoc

Hwxe npueegeH npumep 3anpoca k SL 17.

Tabnuua 4.3.17

Agpec | dyHkuma | Agpec | Mnagwwi 6ant | Ctapwwui 6ant
Onoka | KOHTPONbHON KOHTPOSIbHOM
CYMMBbl CYMMbl

11h 44h CRC |
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OTBeTHOe coobLleHne BknoyaeT agpec SL, kog YHKUMKM, KONMYecTBO GanT AaHHbIX,

BKMoYasn agpec 6noka, AaHHble U Nofie KOHTPONbHON CYMMBbI.
Tabnuua 4.3.18

Apgpec| ®PyHkunsg Konndvectso | bant 1 Bant N | Mnagwwi 6ant/Ctapwunn 6anT,
bant KOHTPONbHOW | KOHTPOSbHOW
AAHHbIX CYMMBbl CYMMbl
11h 44h CRC |
CopepxaHune 6nokoB 6a3bl AaHHbIX:
Tabnuuya 4.3.19
Anpec CopepxaHue 6noka gaHHbIX Pasmep 6noka] KonnyecTtso
6noka B 6anTax 6rokoB
99 | CeTeBou agpec yCTpOUCTBA 1 1
1 -8 | [laHHble nporpaMmmMMpoBaHna Moayren BBoL4a aHanoro- 168 8
BbIx curHanoB NeNe 1 — 8 (onucaTenu BXogHbIX aHano-
roBbIX CMrHarnoB):
- 1 onucaTtenb — 28 6anTos;
- 6 onucarenen B 6rnoke
9 [aHHble nporpammMMpoBaHnsa Moayren BbiBoAa AUC- 120 1
KPETHbIX CUrHANoB (onucaTenn BbIXOOHbIX ANCKPET-
HbIX CUrHanoB):
- 1 onucatenb — 3 banTa;
- 40 onncartenen B 6roke
10 | JaHHble nporpaMmMupoBaHNS JIOKarIbHOM CETU HUXKHE- 193 1
ro ypoBHs (onucatenu yHKUMOHannbHbIX 6510KOB
ModBus Master @5 MEM):
- 1 onucatenb —12 6anTos.;
- 16 onucarenen B 6roke
11 | JaHHble nporpammupoBannsa yHkumm 15 ModBus 80 1
Master niokanbHOW CETU HMKHETO YPOBHA:
- 1 onncatenb — 40 6anTOB;
- 2 onucarens B 6roke
12 — 19| Onuncartenun BXOAHbIX OUCKPETHbBIX CUTHAsOB: 192 8
- 1 onncatenb — 8 6anToB;
- 24 onucarens B 6roke
20 — 31| Onucartenu gyHKUMOHasbHbIX B1I0KOB nornyeckon o6- 160 12
paboTKkn ANCKpPEeTHbIX curHanos PBJT:
- 1 onncatenb — 16 6anTOB;
- 10 onucarenen B 6roke
32, 33 | Onucartenu 6a3 AaHHbIX MOAYNSA BbIBOAA TOKOBbLIX 168 2
aHanoroBbIx curHanos MTBU
- 6nok 32 — B[] NMN[ perynatopos
- 6nok 33 — B[] nporpaMmHbIX 3a4aTYNKOB
35 | PasamepHocTn oTobparkaeMblx TEXHONOMMYECKNX na- 96 1
pamMeTpoB (6 CMMBOSIOB Ha pa3MepHOCTb, BCcero 16
pa3MepHoCTEN)
40 — 51| TekcToBble HAMMeHOBaHWs coBbITUIA, (14 CMMBOMOB Ha 224 12

1 HanmeHoBaHue, 16 HanmeHoBaHW B Bnoke)
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4.3.10 OYHKUMA 69: BAMUCH BA3bI AJAHHBLIX MPOrPAMMUPOBAHKA B EEPROM NPUEOPA

3anpoc

Hwxe npuBeneH npumep 3anpoca k SL 17. MNepsbi 6anT gaHHbIX — agpec 6noka 6a3sbl
AaHHbIX, Aanee AaHHble 6roka.

Tabnuua 4.3.20

Appec | OyHkuma | bant1 | ... | Bant N | Mnagwwn 6ant| Ctapwwnin 6ant
KOHTPOJSIbHON | KOHTPOSbHOWN
CYMMBbI CYMMBbI
11h 45h CRC |
OTtBeT

B otBeT Ha gaHHbIM 3anpoc SL nepepaet 3XO: agpec ycTponcTea, yHKUMA, agpec broka
Bl (6anT 1 3anpoca) u CRC. Nocne nepegaym 6a3bl AaHHbLIX B NPUOOP, MacTep AOIMKEH Yepes

0,5 ¢ nepegaTb 3anpoc O 3aBepLueHnn nporpammmupoBanuns (PyHkumna 14). Janee cm. n.4.3.5.

4.3.11 OYHKUMA 70: YCTAHOBKA TEKYLLEMO BPEMEHW BO BCE MPUBOPLI CETU
3anpoc

LnpokoBeLuatensbHbi 3anpoc (agpec=0), agpecoBaH Bcem SL ceTu. lNepenaetca 7

6anTos.
Tabnuua 4.3.21

Apgpec | ®yHkumsa | bant1 | bant 2 | ... | bant 6 | bant 7 | Mnagwwun | Ctapwummn
OanT KOH- | 6anT KOH-
TPONBbHOW | KOH-
CyMMbl TPOJSIbHOM

CYyMMbI
00 46h CRC|

BanTt 1 - cekyHga 0 — 59;
Bant 2 - mmHyTa 0 -59;

Bant 3 - yac 0 — 23;

bant 4 - penb 1 — 31;

bant 5 - mecay 1 — 12.

Bant 6 - rog 0 — 99.

bant 7 — neHb Hepgenn 1 — 7.
OTtBeT

Ha gaHHbIn 3anpoc SL He oTBevaer.

4.3.12 OYHKUMA 16: BANUCH ABYXBANTHBLIX PEFTUCTPOB
B MNMAC-05 gaHHasa pyHKUMs npegHa3HadeHa ang 3anvcu AByx6anTHbIX permcTpos, Co-

AepXxalunx aHanorosble 3Ha4eHUA 3agaHnd peryndartopa npu ero pa60Te B aBTOMaTn4eCKoOM
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pexume, Bbixoda perynstopa npu ero pabote B py4HOM pexmMMme 1 napaMeTpoB HAaCTPOWKN pe-

rynsaropa npu nx koppektuposke ¢ BepxHero ypoBHs (MK nnun naHens onepatopa HMI). Agpeca
COOTBETCTBYHOLLMX perncTpoB cM.n.4.3.3. B aTom 3anpoce nepenarTcs BeleCTBEHHbIE YMucna B
dopmaTte |IEEE754, kaxxgoe 3HavyeHne 3aHMMaeT 2 AByx6anTHbIX perncrpa.

OTNM Xe 3anpocoM NMPOU3BOANTCS YCTaHOBKA YacoB pearibHOro BpeMeHu Moayns LeH-
TpanbHoro npoueccopa MUI-5C oT naHenu onepartopa (ana ncnonHenus NAC-05-8C ¢ HMI-
naHenbto). B aTom cnyyae kaxabin Byx0aiTHbIN PErMCTP COAEPXKUT OANH KOMMOHEHT pearb-
HOro BpemMeHun B goopmarte uenoro yucna cm.n.4.3.4.

3anpoc

o1
Q
=c¢
_|

CopepxaHue

agpec yctponctea (1-31);

koA pyHkummn (16);

Ha4anbHbI agpec permcTpoB — CTapLunin BanT;

HavanbHbI agpec PermcTpoB — Mnagwunm 6anT;

KONMMYECTBO PErMCTPOB — cTapLumm 6anT;

KONMYeCTBO perucTpos — mnagwmnm 6anT;

KONM4ecTBO BanT JaHHbIX;

W fanee - AaHHble B NocrneoBaTenbHOCTU: NOPAJ0K, cTapwmi 6anT max-
TUCCbI, cpeaHui 6anT MaHTUCChI, MNaawnn 6anT MaHTUCCHI.
KoHTponbHas cymma CRC — 2 6anTa.

O~NO O~ WNE

OTtBeTr

an/I ycnewHoM 3aBepLlieHnn onepaunn oTteet MMeeT CJ'Ie,EI,yPOUJ,I/IIZ BUAO:

Bant CopepxaHue

1 agpec yctponctsa (1-31);

2 ko dyHKumm (16);

3 HavanbHbI agpec PermcTpoB — cTapLumin 6aunT;
4 Ha4anbHbI agpec permcTpoB — mraawmn 6anT;
5 KONIMYECTBO PEMMCTPOB — CTapLini 6anT;

6 KONMYEeCTBO PErMCTpPOB — Mnagwunm 6anT.

KoHTponbHas cymma CRC — 2 6anTa.

Mpu owmnbke (cm. Takke n.4.1.2) nepegaroTca criegyowime Koabl oLWnboK:
2 — owmnbka agpeca perucTpos;
3 — owmnbKka Konn4yecTBa PerncTpoB;

4 — owmnbKa 3anmcm perncTpos.
4.3.13 OYHKUMA 15: BANUCH HECKOMNBKMX NOMMYECKUX AYEEK

B MAC-05 gpaHHas dyHKUmMA NnpegHasHayvyeHa ansg npuemMa u 3anucm KoOMmaHg BHELLHEro
ynpaenenus (KBY) oT ynpasnsioLwero ycTponcTea BepxHero yposHs (Hanpumep, NMAC-05).
JTornyeckue ayenkun komang BHelwHero ynpasnerHuns (KBY, cm. Takke n.4.3.1 1 n.4.3.5)

nmetot agpeca 340h — 37Fh (832 dec - 895 dec) — Bcero 64 komaHAb!:
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— apgpec 0340h (832 dec) — komaHaa ynpaBneHus KBY121;
— apgpec 0341h (833 dec) — komaHpa ynpaBneHua KBY122;

— apgpec 037Fh (895 dec) — komaHAaa S/|-1-paBne|-wm KBY184;

®yHKUMA 15 3anucbiBaeT B COOTBETCTBYIOLLME Normyeckme syenkun «1» nnm «0». Jlornye-
ckue averikn KBY121 — KBY184 nporpammupytotcsa Ha Bxoabl yHKLUMOHaNbHbIX 6riokos (PBJT)
ansa obecnevyeHns BO3MOXHOCTU BO3LAENCTBUSA Ha anropuTM yrnpasBfeHUs ¢ BEPXHEro ypoBHS.

dopmat coobLieHus:

3anpoc

Bant CopepxaHue

1- agpec yctpouctsa (1-31);

2 - ko dyHKumm (15);

3- HavanbHbI agpec 3anncbiBaeMblX S4eek — cTapLumn 6anT;
4 - Ha4anbHbIN agpec 3anncbiBaeMblX S4EEK — Mnaalwmnin 6anT;
5- KONIMYECTBO 3anncbiBaeMbIX S4eek — cTapLummi 6anT;

6 - KONUYeCTBO 3anucbiBaeMbIX g4eek — Mnaglimm 6anT;

7 - Konu4ecTtBo 6anT JaHHbIX;

1 ganee — AaHHble, ynakoBaHHble MO 8 nornyeckux syeek B Gante.

KoHTponbHas cymma CRC — 2 6anTa.

3a 1 3anpoc npuHumaeTcsa He 6onee 32 a4veek (4 banTa gaHHbIX), «Ha4YanbHbIN agpecy»
MOXeT 6bITb B AnanasoHe 0340h — 03F7h (832 dec - 895 dec), «HayanbHbIN agpec» + «Konu-
YyecTBO ss4eek» He 6onee 03F8h (896dec).

OTtBeT

Mpw ycnewHOM 3aBepLUeHUN onepaLmmn OTBET UMEET CrieayroLLmin Bua;

Bant CopepxaHue

1 agpec yctponctea (1-31);

2 koA pyHkummn (15);

3 Ha4anbHbIA agpec A4YeeKk — cTapLnin 6anT;
4 HavanbHbI agpec a4eek — MnaaLwunn 6anT,
5 KONMYECTBO siYeek — cTapumin 6anT;

6 KONMYeCcTBO A4YeeKk — Mnagwmm 6anT.

KoHTponbHas cymma CRC — 2 6anTa.

Mpwn owmnbke (cMm. Takke N.4.1.2) nepenatoTca crnegyrowme Koabl oWnboK:

1 — SL He oTBevaeT;

2 — owmnbka Ha4YanbHOro agpeca NN HavanbHOro agpeca + KonmMyecTBa a4yeex;

3 — owmbKa KonmyecTsa d4yeek unmv Konmdyectsa 60anTos.
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5 MPOTOKON OBEMEHA MAC-05 C BEPXHUM YPOBHEM MO UHTEP-
®EWNCY ETHERNET (MODBUS TCP)

B oaHHOM JOKYMeEHTe cogepXuTcs onucaHme npoTokona obmeHa npnbopos NMAC-05-8C
¢ HMI-nanenbto. NMaHens WEINTEK MT8090XE, Bxoasiuas B coctas npubopa MNAC-05, no-

cTtaBndeTcsa ¢ HacTpoeHHbiM MODBUS TCP/IP cepsepom.

CeTeBble HACTPONKN NaHenw:

- agpec naHenu 192.168.0.100

- Macka noacetn 255.255.255.0

- wmo3 192.168.0.1

- DNS 192.168.0.1

Mpn HEOBXOANMOCTM 3TN HACTPONKM MOXKHO M3MEHUTL Yepe3 CUCTEMHOE MEHIO NaHenwu.

Hactporikn MODBUS TCP/IP cepsepa:

- nopt 502

- Homep ycTtpowncTtea B cetn MODBUS 1

Mpn HEOBXOANMOCTHM 3TN HACTPOMKM MOXHO M3MEHUTL Yepes cpeny pa3paboTku naHenu.

Mpn nomowm dyHkumoHana MODBUS TCP/IP cepBepa KnMeHTy, B Ka4eCTBE KOTOPOro
moxeT BbicTynate SCADA, gpyrast naHens WEINTEK vnu yctponctso nogaepxmeatoLlee

npoTtokont MODBUS TCP/IP, ctaHOBATCA OOCTYNHLIMU PEMMCTPbLI NAaHENN coaepKalime
COCTOsIHME BXOAHbIX/BbIXOAHbIX curHanos NMAC-05.

MaHens WEINTEK TpaHcnvpyeT COCTOSIHUE ANCKPETHBIX BXOAHbIX/BbIXOAHbBIX CUTHANOB
MAC-05 B cBOO NamsTb U obecnevnBaeT JOCTYN K AaHHbIM Mo yHKuum 01 no cneayrowmm
agpecawm:

- auckpeTHble Bxoabl LB 1000 — 1191 192 curHana tuna BIT

- anckpeTHble Bbixoabl LB 2000 — 2039 40 curHanos tuna BIT

- HeJOCTOBEPHOCTb aHanoroBbix Bxogos LB 1500 — 1547 48 curHanos tuna BIT

- HeJOCTOBEPHOCTb AMCKpeTHbIX BxoaoB LB 1700 — 1891 192 curHanos tuna BIT

MaHens WEINTEK TpaHcnvpyeT cocTosiHMe aHanoroBbiX BXOAHbIX curHanos NMAC-05 B
CBOI NamsATb 1 obecneymBaeT JOCTYN K Hen no dyHkuMm 03 no cneaylowmnm agpecam:

- aHanoroBble Bxogbl LW 1000 — 1094 48 curHana tuna FLOAT32

MocnepoBaTenbHOCTL 6anToB Npu YTeHun yncna FLOAT32: nopsgok, ctapwum 6ant

MaHTUCCbI, cpeaHu 6anT MaHTUCChI, MNaaLwnn 6anT MaHTUCCHI,
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Tekywee Bpemsa/gata naHenn WEINTEK goctynHbl no doyHkuum 03 no cneayrowmm aa-
pecam:

- CeKyHabl LW 9017

- MUHYTbI LW 9018

- Yacel LW 9019
-OEeHb LW 9020
- MecsL LW 9021
- roa LW 9022

-AeHb Hepgenn LW 9023
3anuncb B NaHesb TekyLwero BpeMmeHu/gatel A4OCTYMHbI Mo yHKUmK 06 no Tem xe agpe-

cam.
6 ABAPUMHbLIE CUTYALUU

[Mpy HeBEpPHBIX OEeNCTBUAX NOMb30oBaTeNeNn, HeBEepPHbIX popMaTax Unn HegonyCTUMbIX
3Ha4YeHUsX BXOOHbIX AaHHbIX, CUCTEMA Bbl4aeT Nofb30BaTesnio COOTBETCTBYHOLLME COOOLLEHNS
006 owmnbkax, npueeneHHble B n.N. 4.1.2, 4.3.6, 4.3.12 pykoBOoACTBa Nosfib3oBaTens
LIKNI.421411.005 U3 n B pasgene 10 "Bo3MOXHbIE HEMCNPABHOCTM N CNOCObbI X yCcTpaHeHns"

pykoBoAcTBa no akcnnyaTtauuun LIKINT.421411.005 P3.
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