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1. MpoTtokon nHGopMaLMOHHOTO 0OMeHA AaHHbIMM C CUCTEMAMM TENEMEXAHUKM

1.1 Nepsbit MHTEPpdenc RS-485.

1.1.1 UHTepdelic pusmnyeckoro coeanHeHns — EIA/TIA-485-A (RS-485), ABYXNPOBOAHbIN, NOAYAYNAEKCHbIN
6e3 rabBaHMYECKOMN Pa3BA3KK.

1.1.2 Konunyectso 6UT AaHHbIX MO YyMO/IYaHUIO — 8.

1.1.3 KonunyecTtBo cTONoBbIX 6UT ymonYaHuUto — 2.

1.1.4 BT YETHOCTU YMONYAHUIO — OTCYTCTBYET.

1.1.5 CKopocTb nepegayun AaHHbIX N0 yMoa4aHuio — 9600 6ut/cex.

1.1.6 MpoTokon nornyeckoro obmeHa — «Modbus RTU».

1.1.7 Pexkum nepegaun nupopmaummn — «RTU» (BUHapHbBIN pexum).

1.2 Btopo#t untepderic ETHERNET.

1.2.1 NuTepdeic dmnsnyeckoro coegmHermna — ETHERNET.

1.2.2 Pexxum nepegaun nHpopmauum — «TCP» (BUHapHbIN pexum).

1.2.3 Agpec TCP/IP no ymonyaHuto: 192.168.0.200.

1.2.4 Macka cetn no ymondaHuto: 255.255.255.0.

1.2.5 Mopt TCP/IP: 502.

1.3 Nopaep:kKa PyHKLMIA M KOMaHA obecneynBaeTca B NOIHOM COOTBETCTBUM C CUHTAKCMCOM 3aMpoca M OTBETa
onpeaeneHHoim B AoKymeHTe «MODBUS Application Protocol Specification v1.1b». MonHoe onwucaHue
NPOTOKO/1a HaXoaMTcA Ha odmunanbHom cante: ModBus.org.

TaK e onucaHune NPOTOKOAA MOXKHO M3y4nTb B BukmMnegmm https://ru.wikipedia.org/wiki/Modbus.

1.4 Pexxum dyHKLMOHUPOBaHMA 610Ka No o6omnm nHTepdencam — «Slave» n «Master».

1.5 Ucnonb3yemble GyHKLUN (KOMaHAbI) 06meHa nHpopmMaumen:

Kog dyHKkumn | Obnactb namatn | HassaHue JduanasoH agpecos
01 20001 - 29999 Read Coils 0-65535
02 10001 - 19999 Read Discrete Inputs (Dl) 0-65535
03 40001 - 49999 Read Holding Registers (HR) 0-65535
04 30001 - 39999 Read Input registers (IR) 0-65535
05 20001 - 29999 Write Single Coil 0-65535
06 40001 - 49999 | Write Single Register (HR) 0-65535
15(0xOF) 20001 - 29999 Write Multiple Coil 0-65535
16(0x10) 40001 - 49999 Write Multiple registers (HR) 0-65535
o Discrete Inputs — auCKpeTHble BXOAbl YCTPOICTBA, A40CTYMNHbI TONbKO A1a YTeHuA. CokpaleHHo DI.
Ovana3oH agpecos pernctpos: ¢ 10001 no 19999. UmetoT pyHKuMto «02» — yTeHue rpynnbl PperucTpos.
o Coils — ancKpeTHble BbIXOAbl YCTPOMCTBA, NN BHYTPEHHUE 3HavyeHMA. JoCTynHbl A4NA YTEHMA U

3anucu. [lnanasoH agpecos pernctpos: ¢ 20001 no 29999. UmeeT PpyHKUUM: «01» — YyTeHUA rpynnbl
pernctpos, «05» — 3anMcb O4HOro PerncTpa, «15» — 3anucb rpynnbl PerncTpos.

o Input Registers — 16-6MTHble Bxoabl ycTpoicTBa. CokpauleHHo IR. JoCTynHbI TONIbKO ANA YTEHUSA.
[unanasoH agpecos pernctpos: ¢ 30001 no 39999. UmetoT GyHKUMIO: «04» — YyTeHMe rpynnbl PErNCTPOB.
o Holding Registers — 16-6uTHble BbIXOAbl YCTPOMCTBA, MO0 BHYTPEeHHMe 3Ha4YeHuA. CoKpauleHHo HR.

JocTynHbl Ana yTeHua 1 3anmucu. [lnanasoH agpecos pernctpos: ¢ 40001 no 49999. UmeeT pyHKUMK: «03»,
«06», «16».

1.6 Aapec 610Kka — cornacHo npoTokosy MODBUS. Mo ymonuyaHuio 610Kkn umetoT agpec «34». [1na npoToKona
MODBUS agpec MOXKHO NOMeHATb TONIbKO 3anucbto B pernctp 0 gpyroro agpeca. Ecnm agpec He n3BecTeH, TO
3aMnCb HYXKHO NPOU3BOANTbL LUMPOKOBELLATENbHOW KOMaHAOM No aapecy 610Ka 0 B pernctp 0, HO NPX 3TOM Ha
LWMHE A0NXKeH ObITb TONIbKO 0AMH 610K. ALpec yCTPOMCTBa MU3MEHUTCA TOIbKO NPWU Nepesanycke yCTPOMCTBa.
1.7. NepeBos 3HAYEHUA PErucTpa B e4MHNLbI U3MEePEeHUA YKa3aHbl B KaX40M avelike Tabaumubl.

1.8 Tun, HOMep perncTpa 1 HasHa4YeHMe PErncTpa yKasaHbl B KaXKA0M auelike Tabamupl.

1.9. Bce Hencnonb3yemble PerMcTpbl BO3BPALLAOT PUKCUPOBAHHbIE 3HAYEHUA U HE 3aMUCbIBALOTCA.
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2. Hactpoitku nntepdoeiica.

03 (0x03) Read Holding Registers (HR),
06 (0x06) Write Single Register,
16 (0x10) Write Multiple registers.
3TW perncTpbl 4OCTYNHbI 418 YTEHMA U 3aMUCK.

Peaucmp | Auana3zoH | Adpec HasHayeHue

OQHHbIX DRMS88ER
HR O 1..255 40001 Appec
HR 1 0...0xFFFF | 40002 HacTpoiku
HR 2,3 0...0xFFFF | 40003 [Pv4 anpec ycTpoiicTBa.
HR 4,5 0...0xFFFF | 40005 [Pv4 macka moJiceT! ycTponcTBa
HR 6,7 0...0xFFFF | 40007 IPv4 anpec mumro3a
HR 8,9 0...0xFFFF | 40009 IPv4 anpec ycrpoiictBa, 1 goctyna MODBUS TCP
HR 10,11 | 0..OxFFFF | 40011 IPv4 anpec ycrpoiictBa, st noctyna MODBUS TCP
HR 12,13 | 0..OxFFFF | 40013 IPv4 anpec yctpoiictsa, st noctyna MODBUS TCP
HR 14,15 | 0..0OxFFFF | 40015 IPv4 anpec yctpoiictBa, st noctyima MODBUS TCP
HR 16,17 | 0..OxFFFF | 40017 IPv4 anpec yctpoiictBa, s nocryima MODBUS TCP
HR 18,19 | 0..0xFFFF | 40019 IPv4 anpec yctpoiicTtBa, st nocryima MODBUS TCP
HR 20,21 | 0..0xFFFF | 40021 [Pv4 anpec ycrpoiictBa, nist goctyna MODBUS TCP
HR 22,23 | 0..0xFFFF | 40023 IPv4 anpec ycrpoiictBa, st noctyna MODBUS TCP
HR 24,25 | 0..0xFFFF | 40025 IPv4 anpec yctpoiictBa, st noctyna MODBUS TCP
HR 26,27 | 0..OxFFFF | 40027 IPv4 anpec yctpoiictBa, st noctyna MODBUS TCP

®opmart 3anucu IP agpeca cneaytowmii: HR2 - 192+168*256=43200 (0xAS8C0), HR3 - 0 +200*256=51200
(0xC800) Ecnu 3anucano 31adenue 0, Toraa ucnonb3yrores napamerpsl DHCP cern.

B perucrpax HR8 - HR27 naxomsrcs IPv4 agpeca ycTpoiCTB, A KOTOPOTO pa3pelieHO YIpaBiIeHHUE I10
ModBus TCP. [l Bcex ocTalbHBIX aJlpecoB AOCTYH 3arpelieH. MoXHO 3a/1aTh IIMPOKOBEIIATENbHBIN ajpec
Buna: 192.168.0.255, Torna qoctyn OyaeT pa3pelieH BCeM ajpecaM B TaHHOW MOJICETH.

Mapamempeol RS485 no ymonyaHuto:

Appec moaynsa: 34

CKOpOCTb: 9600 6uT/cek
BUT AaHHbIX: 8 but
YETHOCTb: HeTt
CTonoBbIx 6UT: 2

lNMapamempoel ETHERNET o ymon4yaHuio:

Agpec moayna:

34

IP agpec:

192.168.0.200

Macka:

255.255.255.0

PaspeleHHble agpeca:

192.168.0.255

MNopT:

502

Appec MOXHO nomeHATb B peructpe 0. MapameTpbl MOXKHO NOMEHATb B peructpe 1. ocne nameHeHuA
agpeca, MOAYyNb HY)KHO OTKIOYMTb M CHOBA BKAKOYUTb. Afpec yCTPOMCTBA WM3MEHMUTCA TO/MbKO nocne

nepesanycka yCTpoMncTBa.
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MpumeyaHue. Ona akTUBaUUM NAPaMETPOB NO YMOAYAHMIO HEOOXOAMMO 3anyCTUTb MOAY/b, HaXKaB KHOMKY
WM 3aMKHYB Nepemblyky. lNepemblyka HaxoAUTCs NoA TNLEBOM NaHeNbio MOAYNS.

Hacmpoliku nopma Modbus RTU (ctapwue 8 bit — options + mnaawwue 8 bit — baudrate)

Options: Baudrates:
8-N-2 0x0000 9600 0x0000
8-N-1 0x0100 19200 0x0001
8-E-2 0x0200 38400 0x0002
8-E-1 0x0300 57600 0x0003
8-0-2 0x0400 115200 0x0004
8-0-1 0x0500 230400 0x0005

Hanpumep, 0x0104 = yeTHOCTb HeT, 1 cton 6uT 1 115200
YcmaHoska adpeca.

Ona npotokona MODBUS agpec moXHO NOMEHATb TONbKO 3anucbto B pernctp 0 gpyroro agpeca. Ecam
ajpec He N3BECTEH, TO 3aMUCb HYXXHO NPOM3BOANTb LUMPOKOBELLLATEIbHOM KOMAHAOM No agpecy moayns 0 B
pernctp 0, HO NpW 3TOM HA WKWHE AO/KEH ObiTb TONbKO OAMH MoAynb. ocne MameHeHuA agpeca M
napameTpoB, MOAY/Ib HY}KHO OTK/IIOYUTb U CHOBA BK/THOUUTD.

[ns 3apgaHna agpeca v gpyrnx HacTPOeK MOXKHO BOCMO/b30BaTbcA nporpammon RD Control Modbus v3.0
nnn MODBUS POLL c opuumanbHoro caira.
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3. KoHTponb n ynpasneHune 610kom.

MpoTokon obmeHa gaHHbiMM Modbus nogpasymeBaeT HainuMe B CETU MacTepa, KOTOPbIM SABASETCS
KOHTponnep u 247 nog4ymMHeHHbIX. [laHHble MOAY/IN ABNSAETCA NOAYUHEHHBIM U MOTYT TO/IbKO OTBEYaTb Ha
3anpocbl MacTepa.

[aHHble onsa ynpasB/ieHMA OeNATcA Ha BXOAHble, MO/lyYeHHble CO BXOAOB 6/10Ka M AaTuMkoB. M Ha
BbIXOAHblE AaHHble, BO3AENCTBYIOLWME Ha BbiIxoAbl 6/10Ka.

YnpasneHne mogynem no npoTokosy ModBus ocyuiecTBaseTca YTeHMem 1 3anucblo B permctpbl: Coils
(Co), Discrete Input (DI), Holding Registers (HR), Input Registers (IR). Janee 6yayT mMcnonb3oBaTbcA
COKpaleHHble HazBaHuA permnctpos Co, DI, HR, IR. Aapeca Bcex permctpoB HaunHatoTtca ¢ 0 M 3aKaHYMBatoOTCA
65535. lNMepeyeHb 1 onncaHmne PerncTpoB YKa3aHo HUXKe.

[aHHble nobbix pernctposB nepeaatoTca ABymA 6HalTamu. B 3aBMCMMOCTM OT TUMOB AaHHbIX WX
MaKCMMa/ibHble 3HaYeHUA MOTyT BbITb Cneayrolme:

- Signed - 3HaKoBoe Uesioe. MakcMmanbHble 3HavyeHus: -32768 ... +32767;
- Unsigned - 6e33HakoBoe uenoe. MakcumanbHble 3HavyeHua: 0 ... +65535;
- Hex - wectHaguatepuyHoe. MakcnmanbHble 3HadeHuA: 0x0000 ... OXFFFF;
- Bool - 6uHapHoe. MakcumanbHble 3HaveHns: 0 ... 1;

BAOKN NoAfEPKUBAIOT TONIbKO LLENIOYUC/IEHHDbIE 3HAYeHUA. 3HAYEHMA C NNaBatoLweln 3anATon 610K He
noagep:kmeatot. Mpn HeobXoAMMOCTM nepefayn AEeCATUYHbIX 3HAYEHWUN HYKHO B ONIOKE YMHOXWUTb
3HayeHWe Ha 1000 v nepepaTb B KOHTPOA/Ep Lenoe 4ymcno, Kotopoe byaet B 1000 pas 6onbwe. A B
KOHTpo/epe 3To uncao pasgennts Ha 1000. B pesynbtaTte NOAYYMUTCA YNCNO C ThICAYHBIMU AONAMM.

Ten/daxc: (4872)23-51-50 www.razumdom.ru 5



RAZUMDOM @

MHCTpYKLMA MO HacTpoliKe

3.1. YnpaBneHue Bbixogamun 610K0B.

Ons ynpasneHuna sbIxogamm 610K0B MOryT MCNoNb30BaTbcA pernctpobl Coils u pernctpbl Holding.
01 Read Coils, 05 Write Single Coil.

Peructpbl Coils xpaHAT cocTosiHMe BbixoAa. ITU PerncTpbl AOCTYMNHbI 414 YTeHUsa U 3anucu. M3 aToro
PEerncTpa MOXKHO YMTaTb COCTOAHME BbIXOAA. 3aNUChb B 3TOT PEFUCTP NEPEK/IOYAET BbIXOA,

Peaucmp | Auana3oH Adpec HasHayeHue
OaHHbIX DRMS8S8ER

Coil 0 0..1 20001 ®narm

Coil 1 0..1 20002 Pene kaHan 1

Coil 2 0..1 20003 Pene kaHan 2

Coil 3 0..1 20004 Pene kaHan 3

Coil 4 0..1 20005 Pene kaHan 4

Coil 5 0..1 20006 Pene kaHan 5

Coil 6 0..1 20007 Pene kaHan 6

Coil 7 0..1 20008 Pene kaHan 7

Coil 8 0..1 20009 Pene kaHan 8

Coil 9 ... 0..1 20010 dnarn

Coil 99 20100

3HauyeHne 0 COOTBETCTBYET OTKAHOUYEHHOMY COCTOAHMIO pese, a 3HayeHue 1 cooTBeTCTBYET BKAKYEHHOMY

COCTOSIHMIO pene.

03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple registers.
3T perucTpbl 4OCTYMHbI ANA YTEHUA U 3aNUCH.

Pezucmp | AuanasoH | Adpec HasHaveHue
OaHHbIX DRMS88ER

HR 30 0..1023 | 40031 -1

HR 31 0..1023 | 40032 -1

HR 32 0..1023 | 40033 -1

HR 33 0..1023 | 40034 -1

HR 34 0...100 40035 | Bce pene (0...255)

Pernctp HR34 ana 6n1oka DRMS8S8ER no3sonseT ynpaBasaTb cpasy HECKO/IbKMMU Bbixogamu. Kaxapin 6ut
B 3TOM perncrpe ynpasnset cBOMM Bbixogom. 0 6uT — 1 Bbixog, pene, 1 6UT — 2 BbIXo4, U T.A4,.
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3.2. KoHTponb BXOA0B.

[Ona KOHTPOAIA COCTOAHMSA BXOA0B MCMOAb3yoTca dyHKUMKM Discrete Inputs u Input registers

02 Discrete Inputs (DI).

Peructpsbl Discrete Input (DI) XpaHAT COCTOAHUE AUCKPETHbLIX BXOLOB. ITU PErUCTPbI MOMKHO TO/IbKO YMTaTb
KomaHzamu Modbus. M3 3Toro perncrpa MoXKHO YnTaTb COCTOAHUE SUCKPETHbIX BXOLOB.

Peazucmp | AuanaszoH | Adpec HasHavyeHue
OaHHbIX DRMS88ER

DIO 10001 KHonKa
DI1 0..1 10002 Bxoa 1
DI 2 0..1 10003 Bxog, 2
DI3 0..1 10004 Bxon 3
Dl 4 0..1 10005 Bxon 4
DI 5 0..1 10006 Bxog, 5
DI 6 0..1 10007 BXxop4 6
DI 7 0..1 10008 Bxopn 7
DI 8 0..1 10009 Bxop4 8
DI9 - 0..1 10010

DI20 10021

3HaueHne 0 cOOTBETCTBYET MWHMMANbHOMY HAMPAMEHUIO Ha BXxoge, a 3HayeHne 1 cooTBeTcTBYET
MaKCMMaNbHOMY Hanps»XeHuto. ECnv Ha BXO4 NOAKNOUYMTL KHOMKY, TO NPU 3aMblKaHWUM KHOMKK HA obwmi, Ha
Bxoae bygetr mMHMManbHoe HanpsxkeHue u DI Byget nokasbiBatb 0. A Npy pasmblKaHUM KHOMKK, C MOMOLL,bIO
NoATATMBAIOLLErO PE3UCTOPA BXOAHOE HAaNpAXKEHNe NOAHMMETCA A0 MaKcuManbHoro 1 DI nokaxeT 1. T.e. npwm
HakaTou KHonke — 0, npu oTnyweHHon — 1.
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04 Input registers (IR).

Peructpbl Input registers (IR) XxpaHAT cOCTOAHME aHANOrOBbIX BXOA,0B. TU PEFMCTPbI MOXKHO TO/IbKO YNTaTb
KomaHgamm Modbus. Kaxagblii Bxog, onpalumBatotca mmkpocxemon ALLM 126uT, KoTopas BblAaeT 3HavyeHue
ot 0 go 4095.

Mpu HeobxogmMmocTh 3HaYyeHus AL moxkHO NnpeobpasoBath No popmyne: X = ADCrK + B; Pe3ynbTaT pacyeTa
nometaeTca B permuctpbl IR11 — [R18.

Peaucmp | Auana3oH Adpec HasHauyeHue
OaHHbIX DRMS8S8ER

IR1 0...4095 30002 AUn1

IR 2 0...4095 30003 ALMN 2

IR3 0...4095 30004 ALMN 3

IR4 0...4095 30005 AUM 4

IR5 0...4095 30006 ALNS5

IR 6 0...4095 30007 AUN 6

IR7 0...4095 30008 AUN7

IR8 0...4095 30009 AUN 8

IR11 -32768 30012 ADC1*K/N+B
+32767

IR12 -32768 30013 ADC2*K/N+B
+32767

IR13 -32768 30014 ADC3*K/N+B
+32767

IR14 -32768 30015 ADC4*K/N+B
+32767

IR15 -32768 30016 ADC5*K/N+B
+32767

IR16 -32768 30017 ADC6*K/N+B
+32767

IR17 -32768 30018 ADC7*K/N+B
+32767

IR18 -32768 30019 ADC8*K/N+B
+32767

IR21 0..1 30022 DI1

IR22 0..1 30023 DI2

IR23 0..1 30024 DI3

IR24 0..1 30025 Dl4

IR25 0..1 30026 DI5

IR26 0..1 30027 DI6

IR27 0..1 30028 DI7

IR28 0..1 30029 DI8

IR29 ... -32768 30030 nepemeHHble

IR999 +32767 31000

Kaxkablii BXO4, BHYTPU MMEET NoATArMsarowmin pesnctop 22k0Om K HanpsaKeHuto +5B. 3atem yepes 22kOm
NPUXoAMUT Ha HOXKY MUKpocxembl ALM. Moaynb 6yaet pearnpoBaTb Ha ntoboe BxogHoe HanpsaxeHue oT 0B
0o 5B. MNocne uamepeHua BxogHoro curHana ALI, B cueHapuax MOXKHO YCTaHOBWUTb /1t06OM YpPOBEHbL
cpabaTbiBaHMA BXOAHOro CUrHana. Bxoabl MmeroT 3alWmuTy OT NpeBblleHUs HanpsxKeHns Ao 25B. MoxKHo
noaaTb HanpaxeHue oT 5 ao 25B. Bxoa 6yaeTt Bceraa nokasbiBaTb MakCUMyM, HO 610K He cropuT. Bbiwe 25B
Ha BxoJ 6/10Ka noaaBaTb Helb3A.
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4. KoHdurypauua 610KoB.
4.1. UupopmaLUOHHDbIE PErUCTPbI.

04 Input registers (IR).

Pernctpbl Input registers (IR) XpaHAT cOCTOSIHWE PEXMMOB. ITU PErucTpbl MOXKHO TONbKO 4YMUTaTb
KomaHaamn Modbus.

Peaucmp | Auana3oH Adpec HasHayeHue
OaHHbIX DRMS8S8ER

IR 9000 0...65535 29001 Homep pesusnu MO

IR 9001 0...65535 29002 Homep pesusnu MO

IR 9002 0..1 29003 Bepcusa MO Release -0 / Debug -1

IR 9003 0...255 29004 Tun ycTponcTea: 32

IR 9004 1..31 29005 [ata: geHb

IR 9005 1..7 29006 [ata: Hepens

IR 9006 1..12 29007 [ata: mecsay,

IR 9007 0..99 29008 [ata: rog

IR 9008 0..23 29009 Bpema: yacobl

IR 9009 0...59 29010 Bpema: MUHyTbI

IR 9010 0...59 29011 Bpema: ceKyHabl

IR9011 0...65535 29012 CepuitHbIi HOMep

IR 9012 0...65535 29013 CepuitHbI HOMep

IR9013 0...65535 29014 CepuitHbIi HOMep

IR9014 0...65535 29015 CepuitHbIi HOMep

IR 9015 0...65535 29016 CepuiiHbli HOMmep

IR 9016 0...65535 29017 CepuiiHbli HOmep

IR9017 0..1 29018 JetekTop AC

IR 9018 1...366 29019 Homep gHAa B roay

IR 9019 - 29020 -

IR 9020 0...65535 29021 leHepaTop CAYy4aMHOro YMcna

IR9021 0...65535 29022 Hapabotka, yacos

NHPopMaLMOHHbIE pernucTpbl ana naeHTMdOUKaumm 610Ka: HOMep PeBU3UK, BEPCUA, TUM U CEPUIMHBIN
HOMmep.

B pernctpax gata v Bpemsa XpaHUTCA TeKyLLLee COCTOAHME YacoB. PerncTpbl HacoB MOXHO MCNO/1b30BaATb KaK
ONA KOHTPOAA, TaK U ANA CLEHAPUEB.

Kog owmnbku 12C gonxkeH 6biTb Bceraa 0, 3To 3HaUYUT HeT owmnboK. Umdpa ot 1 o 5 roBoput 0 Hanmnumm
ownbKkM mMKpocxem Ha wuHe 12C: EEMPOM, AUM, UAN, ancnneit n gpyrmx. Ecan ectb owmnbKa, To Moaynb
NOANEXNT PEMOHTY.

Pernctp IR9019 —3T0 KHOMKa, KOTOPadA 3anasaHa Ha nnaate. OHa UCNO/Ib3yeTcA TO/IbKO OAUH pas ansa cbpoca
NpW BKAOYEHUN NUTAHUA, OCTasIbHOE BPeMA He MCnonb3lyeTcA. C MOMOLLBIO 3TOro perncrtpa KHOMKY MOMKHO
MCNoNb30BaTb ANA CNYXKeOHbIX Lieneit Bo Bpema paboTbl.

Pernctp IR9020 — reHepaTop C/IYy4aMHOro YMcna. 3To YNCNO BCeraa pasHoe n Npou3Bo/ibHoe.

Pernctp IR9021 coxpaHsAeT 3HaYeHMe cYeTYMKa YacoB HapaboTKkn 610Kka. CueTunk coxpaHaetca B EEMPOM
M MPU OTKAOYEHUM NUTaHKUA He cObpacbiBaeTca. MakcumanbHoe 3HavyeHne 65535 yacos, 3To npumepHo 7,5 nert.

Ten/daxc: (4872)23-51-50 www.razumdom.ru 9
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4.2. YcTaHOBKA NnapameTpoB KOHduUrypauum.

03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple registers.

Peaucmp Auana3oH Adpec HasHaueHue
OaHHbIX DRMS8S8ER
HR 34 0...100 40035 Bce pene (0...255)
HR 75 0..250 40076 YcpegHerune AU
HR76 -100...0...+100 40077 Koppekuusa yacos
HR93 1..31 40094 Ycr gata: [eHb
HR94 1..7 40095 YcT gata: Hegensa
HR95 1..12 40096 Yct gata: Mecay,
HR96 18...118 40097 Ycr pata: lopa,
HR97 0..23 40098 Yct Bpema: Yacbl
HR98 0...59 40099 YcT Bpema: MUHyTHI
HR99 0...59 40100 Yct Bpema: CeKyHabl

O3Tu perncTpbl 4OCTYMHbI 418 YTEHUA U 3anncu.

B peructpbl HR93 — HR99 MOXKHO YyCTaHOBWTb HOBOE 3HA4YeHWe AaTbl U BpemeHW. T.K. B 6B1OKax HeT
H6aTapeinku, TO NpU OTKAOYEHUN MUTAHUA 4Yacbl cOpocaTca. [nAa NocToAHHOM paboTbl YacoB HEOH6XO4MMO
ncnonb3oBaTb BHewHM UBIM. na KoppeKumm xoaa 4acoB Heobxoammo B peructp HR76 BnuncaTb NonpaBsKy C
NIKOCOM UM MUHYCOM. ITW NoNpaBKa A06aBNAETCA K CYETYMKY MUIUCEKYHAHOTO Talimepa.

3anucb ntoboro uncna B pernctp HR5678 nponssoamMT NporpaMmmMHbIn copoc. Baok nepesarpysuTcs.
4.3. KoappuumeHTbl aHANOroBbIX BXOA,0B.

Peaucmp Huana3oH Adpec HasHavyeHue
OaHHbIX DRMS88ER

HR40 -32768 +32767 | 40041 | KaHan 1K

HR41 -32768 +32767 | 40042 | KaHan 1N

HR42 -32768 +32767 | 40043 | KaHan 1B

HR43 -32768 +32767 | 40044 | KaHan 2K

HR44 -32768 +32767 | 40045 | KaHan 2N

HR45 -32768 +32767 | 40046 | KaHan 2B

HR46 -32768 +32767 | 40047 | KaHan 3K

HR47 -32768 +32767 | 40048 | KaHan3 N

HR48 -32768 +32767 | 40049 | KaHan3 B

HR49 -32768 +32767 | 40050 | KaHan 4K

HR50 -32768 +32767 | 40051 | KaHan4 N

HR51 -32768 +32767 | 40052 | KaHan 4B

HR52 -32768 +32767 | 40053 | KaHan 5K

HR53 -32768 +32767 | 40054 | KaHan5N

HR54 -32768 +32767 | 40055 | KaHan5B

HR55 -32768 +32767 | 40056 | KaHan 6K

HR56 -32768 +32767 | 40057 | KaHan 6N

HR57 -32768 +32767 | 40058 | KaHan 6B

HR58 -32768 +32767 | 40059 | KaHan 7K

HR59 -32768 +32767 | 40060 | KaHan7 N

HR60 -32768 +32767 | 40061 | Kanan 7B

HR61 -32768 +32767 | 40062 | KaHan 8 K

HR62 -32768 +32767 | 40063 | KaHan 8N

HR63 -32768 +32767 | 40064 | KaHan 8 B

HR70 0..8 40071 | KanbkynaTtop: KaHan

HR71 -32768 +32767 | 40072 | KanbKkynatop: Mapametp 1
HR72 -32768 +32767 | 40073 | KanbKynatop: Mapametp 2

Ten/axc: (4872)23-51-50
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HR73 -32768 +32767 | 40074 | Kanbkynatop: ALM 1
HR74 -32768 +32767 | 40075 | Kanbkynatop: ALLM 2
HR75 1..255 40076 | ycpegHeHue AL

ADC*K

+ B; Pe3ynbTaT pacyeta

nomewtaetca B pernctpbl IR11 — IR18. KoadpdpuumenTtbl xpaHaTtca B pernctpax HR40 — HR63. ina pacyeTta aTux
KoappuumeHToB GOpMy/bl ypaBHEHUA NPAMON HEOHXOAMMO MCNONBL30BATb ABE TOYKM.

TouKku M3IMePEHNA MOTYT 6bITb Nt0bble. HaKNOH NIMHUKN MOXKET bbITb t060: BHWU3, BBEPX, B NIKOC W21 B MUHYC.
3Ha4veHMne BXOAHOIo HAaNpPAXEeHUA TaK e MOXKET 6bI1Tb Nto60e KakK B nAKC, Tak U B MUHYC. AL TonbKo B NAtoC.

40

.................. Touka 2

ALLM

4095

Touka 1

KoadpduumneHTbl paccunTbiBatoTcs No popmyne.

K = Temnepatypa2 - TemnepaTtypal;
N = ADC2 - ADC1;
B = (ADC1 * Temnepatypa2 - ADC2 * Temnepatypal)/(ADC1 - ADC2);

B 610Kax fob6aBneH KanbKynAToOp 414 aBTOMATUYeCKOro pacyeTa 3Tux KoadpduumeHTtos. B pernctpax HR70 —

HR74.
03 Read Holding Registers (HR), 06 Write Single Register.
Peaucmp Adpec JAuana3oH OnucaHue peaucmpa
HR 70 40071 1..10 HOMep KaHana
HR 71 40072 -32768...32767 MapameTp 1
HR 72 40073 -32768...32767 MapameTp 2 (3anuncb B 3TOT PErNCTP 3aMycKaeT pacyeT u
coxpaHeHue Ko3apPUuUMeHToB B yKasaHHbI HR70 kKaHan)
HR 73 40074 -32768...32767 pesynbTaT ALM 1 (ToNbKO UTeHKe)
HR 74 40075 -32768...32767 pesynbTaT ALM 2 (ToNbKO UTeHKe)

MNocnepoBaTeNbHOCTb AENCTBMI CieaytoLLasn.
1) NoAKNOUYMTL AaTUKK.

Ten/axc: (4872)23-51-50

www.razumdom.ru 11



RAZUMDOM &

MHCTpYKLMA MO HacTpoliKe

2) B peructp HR70 3anucatb Homep KaHana (1 ... 8), K KOTOpPOMyY MNOAKNIOYEH AATUMK.

3) yCTaHOBUTb AATYMK B KANMOBPOBOYHYHO Kamepy.

4) nocne ctabunmsaumm 3Ha4YeHM BNMCATb 3HAaYEeHUEe NepBoro napameTpa B peructp HR71 u HaxkaTb BBOA.
BmecTe ¢ 3anncbio 3HaYeHmA 3anuLueTca Tekylee 3HadeHne ALLN ana nepsoro napameTpa B pernctp HR73.
5) U3MEHUTb BEIMYMHY KAMMATMYECKOTO NapameTpa.

6) nocne cTabunnsaumm 3Ha4YeHU BNMCaTb 3Ha4YeHNe BTOPOro napameTpa B peructp HR72 u HaxkaTb BBOA,
BmecTe € 3anucblo 3HaYeHUA 3anuueTca Tekywee 3HadeHue AL ana sToporo napametpa B pernuctp HR74.
3atem Mogy/ib paccymTaeT KosadOUUMEHTbl M NepenuweT 3T napameTpbl B pernctpbl Ko3dduumeHToB
HOMepa KaHana, ykasaHHoro B HR70. Mocne atoro B pernctpax IR11 ... IR17 6yayT BbIBOAUTLCA 3HAYEHUA B
3a4aHHbIX GM3NYECKMX BENNYMNHAX.

[Ona noBblWEHUA TOYHOCTU MOKA3aHUIM HYMKHO, YTOObI AMana3oH 3meHeHns GpU3NYeCcKon BeMUYMHbI Obin B
MaKcMmanbHom guanasoHe ALM ot 0 go 4095. A pa3Hbix TUNOB AATYMKOB Ha BXOAaX MOAY/A MOTyT ObiTb
3aMasHbl Pa3Hble 3/1eMEeHTbl C PasHbIMM HOMMHaNamu. Bxoa moxkeT ObITb HACTPOeEH ANA M3MepeHus
HanpAXeHWs, CONPOTUBNEHUA UAN TOKA. M0 ymondYaHMio 610K HaCTPOEH Ha U3MepPEHME HANPAXKEHUA.

Pernctp HR75 — YcpegHeHne ALUI ucnonb3yerca gnAa yMeEHbLIEHMA LWYMOB W yBE/IMYEHUA TOYHOCTU
NMoKasaHui. 3HayeHMe MoXeT bbb oT 1 go 255. MonyyeHHoe 3HauveHue AU cknagbiBaeTcA ykasaHHOe
KONIMYECTBO pa3s M AeNUTCA Ha 3TO KoandecTBo. CKOPOCTb U3MepeHMa yMeHbLLAeTCA B 3TO e KOJIMYeCTBO pas.

4.4. CnyxxebHble napameTpbl.

03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple registers.

Peaucmp Juana3oH u Adpec HasHavyeHue
mun 0aHHbIX Bce moodynu

HR82 - HR92 MepemeHHble 40083 MepemeHHble
HR100 - HR2659 CueHapuu 40101 CueHapuu
HR2970 - HR2977 0.. 65535 42971 Appec moayns IPv6
HR2980 - HR2995 0..+32767 42981 Joctyn K Timer 0 — Timer15
HR3000 - HR3999 | -32768 +32767 43001 Joctyn K IRO — IR999
HR5678 Ntoboe uncno 45679 Cbpoc npoueccopa, nepesarpysKa
HR5555 Noboe uncno 45556 Cbpoc noruHa v napons
HR5560 - HR5596 ASCII 45561 JNornH 1
HR5600 - HR5636 ASCII 45601 Maponb 1
HR5640 - HR5676 ASCII 45641 JNorutH 2
HR5680 - HR5716 ASCII 45681 Maponb 2

o1n PerncTpbl AOCTYMNHbI ANA YTEHUA U 3aNUCH.

MannuHr Bcent namaTn EEMPOM HaumHaeTcs ¢ pernctpa HR32768 ao HR49152.

Ten/paxc: (4872)23-51-50 www.razumdom.ru 12
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5. Pexxum paboTtbl Modbus Master.

Moaynu moryT pabotatb B pexkume Modbus RTU Master, nocbiiaTb 3anpocbl 0 COCTOAHUN AATYUKOB U
NOCbINATb KOMaHAbl HA NEePEKNOYEHNE UCMNONHUTENBHbIX YCTPOMCTB. ITOT peXMm paboTaeT TONbKO Yepes
nutepderic RS485 Modbus RTU. UHTepdelic Ethernet Modbus TCP Bceraa octaetca Slave. Pexxum Modbus
RTU Master MOXHO BKIOYMTb U BbIKNOUMTL B Ntoboe Bpemsa. CocToaHMe coxpaHaetca B EEMPOM wu
BOCCTAHABAMBAETCA NOC/Ae OTKAOYeHUA nuTaHuA. Mpu 3anmucm B pernctp HR2908 3HaueHua 0 nHtepdelic
paboTtaeT TonbKO B pexknume SLAVE. Mpu 3anucu 3HaveHua 1 uHtepdenc pabortaet B perkmme SLAVE u B
pexxmme MASTER ogHoBpemeHHO. Ho npu pabote B ceT ogHOBPEMEHHO HECKONbKMX Master BO3MOHbl
HaNOXeHMe JAHHbIX, KONIM3UN U NPOMNYCKM KOMAHA,

03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple registers.

Pecucmp | AuanasoH u mun | Adpec HasHavyeHue

OaHHbIX
HR2900 0,1 42901 CrapT nepefayum AaHHbIX
HR2901 1..247 42902 Appec nonyyatena SlavelD
HR2902 1,2,3,4,5,6 42903 ®yHKuma: 1:RD_COIL; 2:RD_DI; 3:RD_HR; 4:RD_IR; 5:WR_COIL; 6:WR_HR
HR2903 0.. 65535 42904 Pernctp Modbus
HR2904 -32768 ... +32767 | 42905 Ons dyHKumA 1 — 4 KoAnYecTBo perncTpos, a4na GyHKumMn 5, 6 3HaueHne
HR2905 0-979 42906 Pernctp B mogyne ana 3anucu pesynbtata. Bcerga IR+20
HR2906 0..5 42907 | Kopg owmnbku oTBeTa. 0- HET ownbKK, 1-4 HeBepHaa PyHKUMA. 5-HeT oTBeTa
HR2907 0..3 42908 Cratyc. 0-rotoB, 1-3aHAT nepegayeit, 2,3-3aHAT NPUEMOM
HR2908 0..1 42909 Pexkum paborsl: O - Slave, 1 - Master, Slave

Pexxum Modbus RTU Master paboTaeT Ha HU3KOM YPOBHE M He 3aBUCUT OT paboTbl Apyrux nHTepdencos. Mpu
yactom onpoce Mactepa mogynb B pexume Slave MOKeT AOATO He OTBeYaTb, MO3ITOMY €CTb PEeXUM
OTKNo4YeHnA Master.

Dna 3anpoca coctosHuA yaaneHHbix moaynei no Modbus RTU Master Hy»kHoO:

1) 3anuncatb agpec 3anpaliMBaemMoro AaTymka B peructp HR2901.

2) 3anucatb ¢yHKLMIo B pernctp HR2902. 1: Read Coils, 2: Read Discrete Inputs, 3: Read Holding Registers, 4:
Read Input Registers.

3) 3anuMcaTb HOMEp NEepPBOro PerucTpa 3anpaliMBaemMmoro gatimka s pernctp HR2903.

4) 3anucaTb KONIMYECTBO 3anpalimnBaembix pernctpoB. MoXKHO 3anpocutb oT 1 ao 16 peructpos. Bce
nocneayroLme perucTpbl 6yayT MHKPEMEHTMPOBATLCA K NepBOMy pernctpy. Hanpumep, nepsbiit pernctp 20,
KonmyecTso 4, 6yayT 3anpawmsaTbea 20, 21, 22, 23 perucTpsil.

5) YKaszaTb perucrtp B AaHHOM moayne, Kyaa byaeT coxpaHATbCA oTBeT. ITOT pernctp Bcerga IR. K Homepy
perucTtpa byaet npmbasnatbea 20, notomy, uto IR0 — IR19 3aHATHI U Bceraa 06HOBAAOTCA 3HaYEHMAMM BXO,0B.
Hanpumep, npu ykasaHuu 3HaveHns 11 otBeT byaeT coxpaHaTbea B perucTtpbl IR31, IR32, IR33, IR34.

6) BkntoumnTb pexkum Master, ecnm oH He 6bin BKAOYeH. YcTaHoBuTb 1 B permctp HR2908.

7) HaxaTb cTapT nepeaayu - 3anmcatb 3HadyeHue 1 B pernctpHR2900. Moaynb NpoBepuUT cTaTyc roTOBHOCTU B
pernctpe HR2907, n ecam oH O, Toraa oTnpasuT naket gaHHbiX. 3anuvwet 8 HR2900 3HauveHune O, B perncrp
ctatyca HR2907 3HaueHue 1 - nepegaya. MNMocne nepegaum byaeT KAaTb OTBETA CTAaTyC M3MEHUT Ha 2. MNocne
npuéma oTBeTa cTaTyc n3meHUT Ha 0. Pe3ynbTaT npuema 3anuuieT B PerncTp, ykasaHHbln 8 HR2905. B peructp
ownbkm HR2906 3anuwet 0 — HeT owmnboK. Echm moaynb BepHeT ownbky, To B pernctp HR2906 3anuweT Kog
oTBeTHOM owmnbkM 1 ... 4. Ecnm oTBETa HE NOCTYNWAO, TOrAa 3anuLIeT Kog OWNOKN — 5.

Ona ynpouweHua paboTbl C STUMKU perucTpamm caenaH cueHapuit. CueHapuii nuweTtca B obwem umkne.

pernctp | 3HadeHune | MapameTp

RO 22 MB IN

R1 1-1000 Mepwopg onpoca (eanHunua — 0,1 cek)

R2 1-247 Agpec nonyyartens SlavelD

R3 1-4 ®yHkumaA: 1:RD_COIL; 2:RD_DI; 3:RD_HR; 4:RD_IR

Ten/axc: (4872)23-51-50 www.razumdom.ru 13
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R4 0-10000 | Peructp Modbus
R5 1-16 Konunyectso perncrpos
R6 0-979 Pernctp coxpaHeHusa pesynbtatos. IR+20

CueHapuii BbINONHAET Bbille ONMUCAHHbIe AelcTBUS. Yepes yKasaHHbIA MPOMENKYTOK BPEMEHW onpallumnBaeT
AATUYMK M MoydaeT pesynbrar.
Hanpumep, 5: MB IN: t:0.4s; SlavelD:5; Funct: COIL; Reg: 6; Kon-so: 2; Peaynomam e: IR31,32

Ona 3anucu 3HaueHmna B mogynm no Modbus RTU Master Hy»KHoO:

1) 3anucatb agpec 3anpawiMBaemMoro aatymka B peructp HR2901.

2) 3anucatb dyHKuMio B permctp HR2902. 5: Write Single Coils, 6: Write Single Registers.

3) 3anuncaTb HOMep peructpa 3anucu B permctp HR2903.

4) 3anucaTb 3HaveHue. Ons pyHKumnm 6: Write Single Registers - 3HaueHMe MOXKeT 6bITb B AMana3oHe -32768 4o
32767. Ona dyHKumm 5: Write Single Coils- 3HaueHne moxeT 6biTb O A He HoAb. Mpu NO6OM He HyneBOM
3HAYeHMU MOAY/1b OTMPABUT CTAHAAPTHYIO KOMaHAyY BKAtodeHnA pene — OxFFOO.

5) YKaszaTb peructp B 4aHHOM moayne, Kyaa byaet coxpaHaTbcAa oTeeT. OBbIYHO OTBET MPUXOAUT TAKOW Ke,
Kakol 6bln 3anpoc. 3ToT pernctp Bceraa IR. K Homepy peructpa 6yaet npmubasnatecs 20, notomy, yto IRO —
IR19 3aHATbI M Bceraa obHOBAAKTCA 3Ha4YeHMAMM BXO40B. Hanpumep, npu ykasaHuu 3HauyeHns 11 oteeT byaer
coxpaHATbca B pernctpol IR31, IR32, IR33, IR34. OTBET MOXKHO CBEPUTb C 3aNpoCOM, €CIM OH He COBMajaeT,
TOrga CreHepuMpoBaTh OWMOKY. ECiv OTBET He BaXKEH, TOTAA HYXKHO YKa3aTb HE MCNOJ/Ib3yeMbIN perncrp.

6) BKntounTb perknum Master, ecnm oH He 6bia BKAtoYeH. YcTaHoBUTL 1 B pernctp HR2908.

7) Haxatb cTapT nepegauu - 3anmcatb 3HavyeHue 1 B pernctp HR2900. Moaynb NpoBepuUT CTaTyC rOTOBHOCTU B
pernctpe HR2907, n ecam oH O, Torga oTnpasuT nNakeT gaHHbIX 1 3anmweT B HR2900 3HaueHune O, B perncrp
ctatyca HR2907 3HaueHue 1 - nepegaya. MNMocne nepegaum byaeT »KOaTb OTBETA CTAaTyC M3MeEHUT Ha 2. MNMocne
nprMéma oTeeTa CTaTyc u3MeHUT Ha 0. Pe3ynbTaT npuema 3anuueT B pernctp, ykasaHHbin 8 HR2905. B peructp
ownbkm HR2906 3annwet 0 — HeT owmnboK. Echm moaynb BepHeT ownbky, To B pernctp HR2906 3anuweT Kog
oTBeTHOM owmnbKM 1 ... 4. Ecnm oTBETA HE NOCTYNMAO, TOrAa 3anuLIET Ko, OWnN6KN — 5.

Ona ynpoweHua paboTbl C STUMKM perncTpamm caenax cueHapui. CueHapuii nuweTca B obwem LmKne.

pernctp | 3HayeHue | MapameTp

RO 23 MB OUT

R1 1-1000 Mepwuog onpoca (eanHunua — 0,1 cek)

R2 1-247 Apapec nonyyartensa SlavelD

R3 5,6 dyHKumA: 5: Write Single Coils, 6: Write Single Registers
R4 0-10000 | Peructp Modbus

R5 1-16 Twun peructpa

R6 0-10000 Pernctp MCTOYHMKA AaHHbIX A4NA OTNPaBKK

R7 0-979 Pernctp coxpaHeHusa pesynbtaTta. IR+20

CueHapwuii BbINONHAET Bbille ONUCAHHbIE AEeNCTBUA. Yepes YKa3aHHbIN NPOMEXKYTOK BPEMEHMU 3HAYEHUE U3
yKasaHHoro peructpa (IR23) nocbinaet B moaynb (Aummep SlavelD:5). MNpu U3SMeHEHUM 3HAYEHUSA B pene B
pernctpe IR23 6yaeT MeHATbCA APKOCTb B AMMMEpE.

Hanpumep, 7: MB OUT: t:1.1s; SlavelD:5; Function: HR; Register: 30; 3Ha4yeHue u3: IR23; Omeem 8: IR60
CueHapuli nepeKknto4eHus pese uau oummepd.

pernctp | 3HayeHue MNapameTp

RO 24 MB TRIGGER

R1 1-5 Tun peructpa

R2 0-10000 Pernctp ncTtouyHnKa nepekntoveHunsa

R3 0-65535 Mopor ypoBHA NnepekatoveHua. na AnckpetHoro - 1

R4 1-247 Agpec nonyyarens SlavelD

R5 5,6 dyHKumA: 5: Write Single Coils, 6: Write Single Registers
R6 0-10000 Peructp Modbus

Ten/axc: (4872)23-51-50
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R7 -32768 +32767 3HauyeHune ON
R8 -32768 +32767 3HaueHue OFF
R9 0-979 Perncrp coxpaHeHusa pesynbtara. IR+20

CueHapuii BbinonHAeTcA No cobbITUIO, @ HE NO BPEMEHW, Kak npeablayliye asa. MNpu nepekto4eHnn KHOMKK

(yrasaHHoM B ID12) nocblnaeT nonepemeHHo 3HaYeHne On nnu 3HaveHune Off B mogynb Modbus ¢
YKa3aHHbIMW NapameTpamm.
Hanpumep, MB IF DI12 > 23, THEN: Modbus SlavelD: 34; Function: HR; Register:45; On:56; Off:67, Omeem s:

IR98

OTtnpasuTb 3anpoc no Modbus moxHo yepe3s WEB uHTepdeiic co cTpaHuubl Hactpoliku cetn — Modbus.
Modbus RTU RS485

Agpec: 34

CxopocTs: 9600 o
Onumu: 2 STOPS NO v
Pexum paboTol MASTER ~

YnpaBneHwe ycTpoACTBaMM1

Appec - Slave ID:

DyHKUMA:
Peructp:

Konuuecteo:

Read IR ~

30

4

Omeet B pemcTp IR20+: 30

OTIIPABUTD

peructp 1: 23
perucTp 2: 6
perucTp 3: 36
perucTp 4: 0

Ona ynpasneHus yctpoiicteamm no Modbus
Heobxognmo:

1) Bbl6paTb pexum pabotol Modbus Master u
Ha*KaTb KHOMNKY MpUMeHUTb.

2) YKasaTb agpec Slave ID;

3) YKaszaTb TN ¢oyHKUMKM YTeHuMA: Read Coil,

Read DI, Read HR, Read IR nan ¢pyHKumMm 3anmcu
Write Coil, Write HR.

4) YKa3aTb HOMep perncTpa;

5) YKasaTb KOAIMYEeCTBO Perncrpos, ecam aTo
yYTeHWe WKW 3HaYeHne, ecaiun 3TO 3anuch.

6) M yKka3aTb perucTp, B KOTopblit byaeT
3anucaH pesynbTaT 3anpoca 37o IR 6oabwe 20.
7) Ha*KaTb KHOMKY «OTNpasuTb» U NOAY4YUM

pe3ynbTaT 3anpoca C HOMEPOM PErmcTpa u
3HaYeHneM.
Ha npumepe n3obparkeH 3anpoc gaa Aatymka

Temnepatypbl 1 BaaxkHocT MSU44RHT u pesynbTat

CO 3Ha4YeHnem TemMmnepaTypbl, BJ1IAXKHOCTU.

Ten/axc: (4872)23-51-50
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6. CueHapuu aNa BHYTPEHHEW IOTUKMK.

Ona aBTOHOMHOM paboTbl 6/10Kka 63 KOHTPOJI/Iepa MOMKHO WMCNOJIb30BaTb BCTPOEHHbIE CLEHapUW.
CamocToATeNbHO NOCbIIAaTb KOMaHAbI B CETb MOAYAN HE MOTYT. [T03TOMY ONMCaHHbIE HUXKE CLLeHAapUM MoryT
paboTaTb TO/IbKO BHYTPW CaMoOro MOAY/IA, MUCMOJib3yAa COOCTBEHHblE BXOAbl, BbIXOAbl, TaMepbl, Yachbl
peasnibHOro BPpeMeHU 1 PerncTpbl XpaHeHUA.

C pernctpa HR100 3anucbiBatoTCA AaHHble A4NA cueHapues. B moayne 3ape3epBnpoBaHo mecTo anda 128
cueHapues. [na Kaxxaoro cueHapma ncnonbsyetca no 13 permnctpos RO — R12. Lar 3anucu cueHapues 20.

LNna xpaHeHUA NPOMEKYTOUHbIX AAHHbIX NCMOb3YHOTCA PErUCTPbI MePeMEHHbIX. 3HAYEHUA PETrUCTPOB
HaxoasaTca B obnactu pernctpos Input registers (IR) U3 cueHapreB MOXKHO KaK YMTaTb, TaK M 3anucbiBaTh. Mo
npoTtokony Modbus 3Tn perncTpbl MOXKHO TO/IbKO YnTaTb. 18 YTeHuaA 1 3anmcm goctynHo 1000 perncTpos ¢
agpecamu oT IRO go IR999. 3Tn gaHHble npeacTasaaoT coboit maccus O3Y n He coxpaHatoTca Bo FLASH.

[na uTeHnA n 3anucK cueHapues ucnonbaytotcea pernctpbl Holding Registers (HR). 3Tu pernctpbl 4OCTyNHbI

ONA YTEeHUs M 3anucuK. YacTb perncTpoB 3apUKCUpPOBaAHbI NoA onpedeneHHble napameTpbl. C agpeca 100 go
agpeca 2660 3ape3epBnpoBaHO MECTO A5 3anncu cueHapues ¢ 0 no 127. Bce ykasaHHbIe B Tabamue 3Ha4yeHus
coxpaHatTca Bo FLASH. Bce Hencnonbsyemble agpeca He 3anmMCbiBalOTCA M HE COXPAHAOTCA.
CueHapuu BHyTpU 6/10Ka BbINOAHAOTCA nocnegosatenibHo oT 0 go 127. 3aTeM UMKAMYHO NOBTOPAETCA C
HyneBoro cueHapus. MNMpu 601bLIOM KONMYECTBE CLLEHAPMEB MOXKET OLLYLLATbCA 3a4eprKKa. Ecam cueHapues
nUcnosib3yeTca mMano, TO NocnegHMMm CueHapuem MOXKHO MCNOoAb30BaTb nepexod B Havano GOTO 0. Unum
NPONYyCTUTb NYCTbIE CLLEHAPWUM 3TOM Ke KOMaHAO0M.

03 (0x03) Read Holding Registers (HR), 06 (0x06) Write Single Register, 16 (0x10) Write Multiple registers.

Adpec OnucaHue peaucmpa
RO R1 R2 R3 R4 R12
HR100 HR101 HR102 HR103 HR104 HR112 CueHapuit N2 O n ero napameTpbl
HR120 HR121 HR122 HR123 HR124 HR132 CueHapuit N2 1 n ero napameTpbl
HR140 HR141 HR142 HR143 HR144 HR152 CueHapuit N2 2 1 ero napameTpbl
HR160 HR161 HR162 HR163 HR164 HR172 CueHapuit Ne 3 n ero napameTpbl
HR180 HR181 HR182 HR183 HR184 HR192 CueHapuit N2 4 n ero napameTpsl
HR2640 | HR2641 HR2642 HR2643 | HR2644 HR2652 | CueHapwuii Ne 127 n ero napameTpbl

5.1 UcmoyHUKuU OaHHBIX.
CueHapum moryT paboTaTb € BXOAHbIMU N BbIXOAHBIMW UCTOYHUKAMM AaHHbIX. ICTOYHUK AaHHbIX MOXET ObITb
pPa3HOro TMNa m 3anucbiBaeTCs OH B AYENKY «TUM pernctpar.

3HayeHue Tun 0aHHbIX ouana3oH Tun 0aHHbIX YmeHue 3anuce
0 Const — KoHcTaHTa, GUKCUPOBAHHOE YMUCAO. (-32768 ... Int (-32768 ... | ToNbKO YTEHUE.
+32767) +32767)
1 Coils (Co) — 01 peructp Pene. (0..4) Bool (0...1) YteHune n
3anuce.
2 Discrete Input (DI) — 02 perucrp gUCKpeTHbIX (0..8) Bool (0...1) To/IbKO YTeHMe.
BXOZ0B.
3 Holding Reg (HR) — 03 pernctp napameTpos. (0..2660) | Int(-32768.. | YTeHuewu
+32767) 3anuce.
4 Input Reg (IR) — 04 pernctp aHanorosbIX BXOA40B. (0...9030) Int (-32768 ... | YTeHunen
+32767) 3anuce.
5 Timer — pernctp Taimepa obpaTHoro otcyeTa. (0..15) ulnt (0 ... YteHue n
+65535) 3anuce.
6 GOTO ansa nepexona Ha Apyroi cueHapuii. (0..127) Int (-32768 ... | TonbKo 3anucs.
+32767)
7 CALL ana nepexoga Ha Apyroi cueHapum. (0...127) Int (-32768 ... | TonbKo 3anuchb.
+32767)
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5.2 Tunol OaHHBLIX.

BONbWWHCTBO AaHHbIX MCNONb3yeT TN intl6 310 aByx6amToBoe 16 GUTHOE YMCNo CO 3HAaKoM. [uana3oH
3HauYeHuin -32768 .. +32767. Mpu pabote C NOrMKOM WAN AUCKPETHbIMU BXOAAaMW, BbIXoAamu pene
ncnonbayetca 3HadyeHune bool — false (0) unu true (1). Npu nepesoae n3 Tuna int s3HayeHue 0 ByaeT nepesogumTca
B false (0), ntoboe apyroe 3HayeHue, oTamMyHoe oT 0 byaeT nepesoautca B true (1). Qpyrne TUNbl AaHHbIX,
HanpMmep, CUMBO/IbHbIE 3HAYEHUA NN 3HAYEHUS C N1aBalOLWEN 3aNATOM MOAY/IM HE UCMOb3YHOT.

5.3 Monb3osamensckue AaHHbIE.

BONbLWMHCTBO KOMaHA, UCNO/b3YIOT BXOAHbIE AaHHble U pe3yabTaT NOMEeLLAIOT B BbIXOAHbIe AaHHble. 3Tu
AaHHble MOTyT BbITb KaK pU3NYecKne BXoabl UK BbIxoAbl 610K, TaK U NO/b30BaTENIbCKUE AAHHbIE.
lNMonb3oBaTeNbCKMe AaHHbIE MOTYT MCNONb30BATLCA KaK NepemeHHble 418 NPOMEXKYTOUYHbIX PacyeToB.
3T AaHHble AeNATCA HA HECKO/IbKO TUMOB M PACcnoaratoTca B pasHbix 061acTax:

1) Peructpsbl Input registers (IR). Ana yteHna n 3anucu goctynHo 1000 pernctpos ¢ agpecamu ot IR0 go
IR999. 3T1 AaHHbIe NnpeacTaBAatoT coboit maccms O3Y u He coxpaHatoTca B EENTIPOM. Mpu oTKAKOYEHUN NUTaHKA
cbpacbiBatotca B 0. B 37K perncTpbl MOXKHO 3aNMCbiBaTb MAaCCUBbI CTaTUCTUYECKUX AaHHDbIX.

2) Peructpbl HR82 ... HR92. na uTeHmAa 1 3anucu goctynHo 11 pernctpos ¢ agpecamun ot HR82 go HRI2.
3Tu gaHHbIe NpeacTaBaAAT cobon maccus K coxpaHstoTca B EEMPOM. Mpouecc 3anucu B EEMPOM npoucxoant
ropasgo megsieHHee, yem B O3Y 1 KoamyecTso UmKaos nepesanmcu EEMPOM orpaHumyeHo - 100000.

3) [Onsa 4yTeHMa M 3anucu HacTpoeK ucnosb3ytotca pernctpbl Holding Registers (HR). WMcnonb3syetca
AMANa3oH AaHHbIX cueHapueB. B obnactu cueHapues HyneBon peructp posxeH bbitb 0, a ocTanbHble 12
pernctpos moryT 6biTb Ntobble. B 3Ty o6n1acTb R1 — R12 MOXHO 3anMcbiBaTb 3HAa4YE€HMA HACTPOEK. ITU PerncTpbl
OOCTYMHblI ANA YTEHMA U 3anucn. ITU perncTtpbl 3anucbiBatoTca B EEMIPOM n npu NnOBTOPHOM BKAKOYEHUMU
NUTAHMA BOCCTAHAB/IMBAOTCA.

3HayeHue Tun 0aHHbIX Pa3zmeuweHue Tun OaHHbIX YmeHue 3anuce

IRO ... IR999 No/Nb30BaTesibCcKue o3y Int16 YTeHune 1 3anuchb.
AaHHble He CoXpaHstoTcA (-32768 ... +32767)

Coil 0 ... Coil 23 dnaru o3y bool (0 ... 1) YTeHune 1 3anuchb.

He CoXpaHAtoTCcA

HR 82 ... HR 92 No/Nb30BaTesibCcKue EEMPOM Int16 YTeHune 1 3anuchb.
AaHHble coXpaHstoTca (-32768 ... +32767)

HR 100 ... HR 2652 | [aHHble cueHapueB EENMPOM Int16 YTeHune 1 3anuchb.
coxpaHstoTca (-32768 ... +32767)

5.4 Taiimepeoil.
Timer — perucTp Tanmepa obpatHoro otcyeTa. B atom peructpe Kaxayto 0,1 cekyHAy 3HaYeHMe YMEHbLUIAeTCs
Ha 1. Nocne Toro, Kak Tanmep aoxoaut Ao O cyeT ocTaHasamBaetca. JoctynHo 16 Tanmepos (O ... 15).
JocTynHo uTeHune v 3anuck. PaspsaHocTb Taimepa 16 6uT, 3HayeHune Taimepa ot 0 o 65535.

Homep Tatimep Homep Tatimep
0 Tanmep 0 8 Tanmep 8
1 Tanmep 1 9 Tavimep 9
2 Tanmep 2 10 Tavimep 10
3 Tanmep 3 11 Tavimep 11
4 Tavimep 4 12 Taimep 12
5 Tanmep 5 13 Tanmep 13
6 Tanmep 6 14 Tanmep 14
7 Tanmep 7 15 Tanmep 15
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5.5 CyeHapuu.

JocTtynHbl cueHapum NeO ... Nel127. B Kaxkgom cueHapum B agpece ot 100 go 112 3anucbiBatotca TUN U
napameTpbl cueHapus. lanee agpec byaet o6o3HavyaTbea RO — Tvn, 3anmcaHHbIn B permcTp 100 (ans cueHapuma
0), R1 — napameTp 1, 3anuncaHHbIl B permuctp 101, R2 — napameTp 2, 3anumcaHHbIn B pernctp 102 n Tak ganee.

Peaucmp RO — Tun cyeHapus

3HayeHue Obo3HayeHue

OnucaHue

0 NOP

MycTana KomaHaa. He NnpomM3BOAUT HUKAKUX AENCTBUNA.

1 MATH

LenouyncneHHble apMd)MeTW-IeCKMG n 6utoBble onepaunn:

0 — “=" — paBHoO;

1-“~"—wnHBepcus;

2 - “+4+” — NHKPEMEHT;

3-“—"“— pekpemeHrT;

4 - “+” — cnosKeHue;

5 - “-“— BbluMTaHUE;

6 - “*” — yMmHOXeHMue;

7 -“/" — penexwne;

8 - “%” — ocTaToOK OT AeneHus;

9 - “+=" — cnoxeHue c NpeablayLnm;

10 - “-=" — BbluMTaAHME U3 NPeablayLLEro;

11 - “&” — 6uHapHaa U;

12 - “|” — 6buHapHaa UNU;

13 - “N” — 6uHapHaa UCKNHOYAKOLLEE NUNK;
14 - “<<” — nobUTOBLIN CABUT B/IEBO;

15 - “>>" — nobuToBbIN CABUT BNPaBO;

16 - “~=" — BuHapHaA nHBepcus;

17 - “POW” — X B cTeneHu Y;

18 - “SQRT” — KBaZpaTHbI KOPEHb;

19 - “MIN” — BbI6OP MMHMMAIbHOIO 3HAYEHMUS;
20 - “MED” — pacyeT cpeiHero 3Ha4eHus;

21 - “MAX” — BbIOOP MaKCMMaANbHOIO 3HAYEHUS;
22 - “LIMIT” — orpaHM4eHne B yKa3aHHOM AMana3oHe;
23 - “ABS” — abcontoTHOE 3HaYeHue.

2 FLOAT

MaTemaTtnyeckue onepauun c ,El,pO6HbIMM 3Ha4YEeHNAMMU:

1 —SIN - CuHyc;

2 - COS — KocuHyc;

3 - TAN — TaHreHc;

4 - ASIN — ApKCUHYC;

5 - ACOS — ApKKOCHHYC;

6 - ATAN — ApKTaHreHc;

7 - SINH - CnHyc runepbonmyeckumi;

8 - COSH - KocnHyc runepbonunyeckuis;
9 - TANH - TaHreHc runepbonmyeckumi;
10 - EXP — OKcnoHeHTa;

11 - LN - Nlorapudm HaTypanbHbIif;

12 - LOG - Nlorapudm aecatuyHbli;

13 - POW -Y B cTeneHu X;

14 - SQRT - KopeHb KBagpaTHbIN.

3 PTRW

YKasatenb gna 3anmcm maccuBOB NepemeHHbIX.

4 PTRR

YKasatenb oN1A YTeHMA MacCMBOB NepemMeHHbIX.
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5 FOR CosgaHune LMKNoB.
6 SEL BuHapHbIN BbIbOP, MynbTUNAEKcOp. Bo3Bpauwaer K-e 3HayeHMe 13 BXOAHbIX
nepemeHHbIX.
7 IF Nornyeckne onepaumn IF (R2 ycnosue R5) ¢ ¢yHKUMelN npucBoeHMA U
nepexoaom:
0 — “==" — ecnu paBHo;
1-“l1=" — ecnn He paBHoO;
2-"“>" —ecnn 6onble;
3 - “<” — ecnu meHbLLe;
4 —“>=" —ecnun 6onblue NN PaBHO;
5 — “<=" — ecnn meHbLIe UK PABHO;
6 — “1” — ecnun He BepHo, false;
7 - “&&"” —ecnun true oba onepaHaa;
8—-“||"” —ecnn true ognH 13 onepaHaOB.
8 IFAND Nornyeckme onepaunu IF goHas c A
if((R1.2 R3 Const R4)&&(R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;
1—-“1=" — ecnu He paBHo;
2 —"“>" —ecnn 6onblue;
3 - “<"” —ecnun meHbLLe;
4 — “>=" — ecnu bonblue UIN PaBHO;
5 — “<=" — ec/n MeHbLIEe NN PABHO;
6 — “1” — ecnu He BepHo, false;
7 - “&&” —ecnu true oba onepaHaa;
8—-“||"” —ecnu true ognH 13 onepaHOOB.
9 IFOR JNornyeckume onepauuu IF asoiiHan c U
if((R1.2 R3 Const R4)| [ (R5.6 R7 Const R8)) then R9.10 = R11.12
0 — “==" — ecnu paBHo;
1 - “lI=" — ecnn He paBHO;
2 -“>" —ecnun 6onblie;
3 - “<"” —ecnun meHbLLe;
4 — “>=" — ecnn bonblle AN PaBHO;
5 — “<=" — ecnn meHbLUE NN PABHO;
6 — “1” — ecnu He BepHo, false;
7 — “&&"” — ecnu true oba onepaHaa;
8 —-“||"” —ecnu true ogmH 13 onepaHOOB.
10 GOTO MNepexoga.
11 CALL MNepexon B nognporpammy.
12 RETURN Bbixog 13 nognporpammel.
13 THRS lNoporosoe pene.
14 TRG Tpurrep.
15 KEY_DO KHonKa aBoiHasa 6e3 nepekioYeHus.
16 KEY_DB KHonKa ABOMHaA C NepekatoyeHnem.
17 TIMER Talimep.
18 RTC Yacbl 1 gaTa.
19 JAL YnpasneHune HKanwosu.
20 PID Nna perynatop.
21 DIMM KHONKK gummmnposaHua
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22 MB IN 3anpoc 3Ha4YeHnsa Modbus Master
23 MB OUT 3anpoc nsmeHeHus 3HavyeHns Modbus Master
24 MB TRIGGER | 3anpoc Ha nepekntoyeHme permuctpa Modbus Master
25 KEYSR OpHa KHoNKa gna gummepa
26 SUNR Bpema pacceeTa B MUHYTaxX
27 - 65535 NOP MycTana KomaHAa. He Npomn3BOAUT HUKAKUX AENCTBUNA.
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MATH - ApugppmemuuecKue onepayuu R2 = R4 (onepayus) R7:

CueHapuii npon3BoanUT apudmMeTUYECKME AeNCTBUA Ha ABYMSA BXOAHbIMU ONepaHAaMu U NpucBanBaert K
BbIXO4HOMY pe3ynbTaTy.

Pernctp RO R1 R2 R3 R4 R5 R6 R7
MNapametrp | 1 MATH | Tun | Per pesynbtata | Tun onepaHa 1 | Onepauma | Tun onepaHa 2
OnanasoH |1 1,3, | 0..2660 0-5 |-32768.. |0-23 0-5 |-32768 ...

4,5 +32767 +32767

BxogHble gaHHble: R3, R4, R6, R7; BoixogHble aaHHble: R1, R2; Onepauua: R5;
Jlorvka paboTbl cLeHapua «apudmeTnyeckas onepauma» cnegyowan: R1.2 = R3.4 (onepauma) R6.7;
Pernctp R5 - Onepauus:

3HaYeHue Onepauus Oencreuna

0 “=" — paBHO R1.2=R3.4

1 “~" — yHBepcuA R1.2="~R3.4

2 “++” — MHKpemeHT R1.2=R1.2+1

3 “—"— nekpemeHT R1.2=R1.2-1

4 “+” — cnoxeHue R1.2 =R3.4 +R6.7

5 “-“ — BbluMTaHME R1.2=R3.4-R6.7

6 “*” — yMHOMeHUe R1.2=R3.4 * R6.7

7 “/" — nenexve R1.2 =R3.4 / R6.7 uenoe umcno

8 “%” — oCTaTOK OT AeneHun R1.2 =R3.4 % R6.7 ocTtatoK

9 “+=" — cnoxeHune c npegblaywmm R1.2=R1.2+R34

10 “-=" — BbluMTaHME U3 NpeaplayLero R1.2=R1.2-R3.4

11 “&” — bnHapHaa U R1.2 =R3.4 & R6.7

12 “|” — 6uHapHaa U R1.2=R3.4 | R6.7

13 “N” — BuHapHaa MCKTHOYAIOLLLEE NN R1.2=R3.4 A R6.7

14 “<<” — nobUTOBbLIN CABUT BIEBO R1.2 = R3.4 << R6.7(Konnyectso 6u1T)
15 “>>" — nobuTOBbLIN CABUI BNPABO R1.2 = R3.4 >> R6.7(Kkonnyectso 6u1T)
16 “~=" — BMHapHas MHBepCUS R1.2 = R3.4 = (OXFFFF-R6.7+2)

17 “POW” — X B cTeneHun Y R1.2 =R3.4 B cteneHun R6.7

18 “SQRT” — KBaZpPaTHbI KOPEHb R1.2 = KBagpaTHbI KOopeHb 13 R3.4
19 “MIN” — BbIBOP MUHUMANILHOTO 3HAYEHUSA R1.2=(R3.4>R6.7) ? R6.7 : R3.4

20 “MED” — pacyeT cpeaHero 3Ha4eHus R1.2=(R3.4+R6.7)/2

21 “MAX” — BbI6Op MakcMManbHoro 3HavyeHma | R1.2 = (R3.4 >R6.7) ? R3.4 : R6.7

22 “LIMIT” — orpaHMyeHmne B ANanasoHe R1.2 =R3.4 [R1.2] R6.7

23 “ABS” — abcontoTHOE 3HaYeHune R1.2 =abs(R3.4), Hanpumep, abs(-2)=2

CoxpaHeHue pe3ynbTaTa B KOHCTAHTY M Discrete Inputs HEBO3MOXKHO.
®opmart 3anucu: MATH (R1) (R2) = (R3) (R4) (R5) (R6) (R7)
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Penakrtop
TUN MATH - ApudmeTuka ~
‘UIATH: Belx: IR  ~ 111 =OnepaHg. IR~ 2 DYHKLUMA: * ~ OnepaHa: CONST ~ 25

LlenouncnenHele apudmeTnyeckne M BUTOBLIE ONepauUmvu:
0 - “=" — paBHO;

1 - “~" — UHBEpPCUA;

2 - “+1" — HKpemeHT, npubaBneHne eqnHULLL;

3 - 1" — NeKpeMeHT, BoMUTaHWE eflMHILbL;

4 - “+" — croweHue;

5 - " — BblUWTaHUE;

6 - " — yMHOKEHWE;

7 - " — neneHve;

8 - “‘MOD” — ocTaToK OT AeNeHWa;

9 - “+=" — cnoweHwe c npeabiaywum;

10 - “-=" — BLIYMTAHKE W3 NPeaLIAYLLEro;

11 - “AND” — GuHapHaa U

12 - “OR" — BunapHasn ATA;

13 - “XOR” — bunapHaa MCKINHOYARKLLEE WMIA;

14 - “=<" — NODUTOBLIA CABWI BNEBO;

15 - “==" — NOBUTOBLIA CABWI BNPABO;

16 - “~=" — GUHapHaA WHBEPCUSA;

17 - “POW" — X B cTeneHn Y,

18 - “4" — kBagpaTHbIit KOPEHD;

19 - “MIN" — BeIDOp MWHWMANLHOTO 3HAYSHNA;

20 - “MED" — pacyeT CpeaHero 2Ha4yeHns;

21-"MAX" — BLIGOp MaKCUManksHOro 3Ha4eHuns;

22 - “LIMIT" — orpaHM4eH1e B yKa3aHHOM OManasoHe;
23 - “ABS" — abconTHOE 3HaYEHWE, YaaneHe 3Haka.

z'ﬁﬁi:COXPAHHTB =) OTMEHHTDH f_:j: YIAJIUTH
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CueHapuii NpoM3BOANT MaTEMATMYECKME OMepauum ¢ APO6HbIMU 3HAYEHNAMM HAA, A,BYMA BXOAHbIMMU
onepaHgaMu U NPUCBAMBAET K BbIXO4HOMY pe3y/bTaTy.

Pernctp RO R1 R2 R3 R4 R5 R6 R7
MNapametp | 2 FLOAT | Tun | Per pesynbtata | Tun onepaHa 1 | Onepauma | Tun onepaHa 2
OnanasoH | 2 1,3, | 0..2660 0-5 |[-32768... |0-14 0-5 |-32768 ...

4,5 +32767 +32767

BxogHble gaHHble: R3, R4, R6, R7; BoixogHble aaHHble: R1, R2; Onepauua: R5;
CueHapuii paccumMTbiBaeT TPUTOHOMETPUYECKYD YHKUMIO yrna B paguaHax. CueHapui pabotaeTt co
3HAYEHUAMM MeHblle eauHuubl. MockonbKy MHTepdenc nepesaeT TONbKO LLeNOYUCNEHHbIE 3HAYeHuA, TO
nepegasaemble 3HavyeHuMa genarca Ha 1000.
Ons 3HavyeHna 1.0 Heobxoaumo BBecTn 1000. Pe3ynbTaT TaK e yBenuyeH Ha 1000. 3HaYeHUA BBOAATCA B
PagnaHax. Hanpumep, ans 90 rpagycos 6yaet 1,5708 pagmwan. SIN(1.571 paamnaH) = 1.000. B peructp R4
Heobxogmmo BBecTn 1571. B pernctpe R2 byget 3HayeHne 1000
Pi*1 paguaH = 3,14*1 pagmaH. MockonbKy 1 paanaH = 57°17'44,8" (57 rpaaycos 17 muHyT 44,8 cekyHA) , 3TO
o3Hayvaert 3,14*57°17'44,8" = 180°
Jlornka paboTbl cueHapua «apudmeTnyeckas onepaumna» cnegyowasn: R1.2 = SIN (R3.4);

Pernctp R5 - Onepauus:

3HavyeHwue Onepauus Oencreuna

0 “=" R1.2 =R6.7

1 SIN — CuHyc R1.2 = SIN (R3.4)

2 COS — KocuHyc R1.2 = COS (R3.4)

3 TAN — TaHreHc R1.2 =TAN (R3.4)

4 ASIN — ApKcuHyc R1.2 = ASIN (R3.4)

5 ACOS — ApKKOCUHYC R1.2 = ACOS (R3.4)

6 ATAN — ApKTaHreHc R1.2 = ATAN (R3.4)

7 SINH - CuHyc runepbonmyeckuia R1.2 = SINH (R3.4)

8 COSH - KocuHyc runepbonmyeckmi R1.2 = COSH (R3.4)

9 TANH - TaHreHc runepbonyeckni R1.2 =TANH (R3.4)

10 EXP — 9KcnoHeHTa R1.2 = EXP (R3.4)

11 LN - lorapndm HaTypanbHbIi R1.2 = LN (R3.4)

12 LOG - lorapuédm aecaTuyHbIn R1.2 = LOG (R3.4)

13 POW -Y B cteneHu X R1.2 =R3.4 B cteneHun R6.7
14 SQRT - KopeHb KBagpaTHbIi R1.2 = KBagpaTHbIi KopeHb M3 R3.4

dopmar 3anumcu:

FLOAT (R1) (R2) = (R3) (R4) (R5) (R6) (R7)

Ten/axc: (4872)23-51-50
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{0 wewwrozumdomry ] VHCTPYKLA N0 HaCTpO/iKe
PenakTop
NN FLOAT - ApudgmeTwka C 2anAToN hd
)
LOAT Bexx IR~ 34 = OnepaHn IR~ 12 dyHKUMA C0S ~ = Onepadg TR« 789

aTemaTideckine onepauni ¢ ApoSHLIMK 3HAYSHHUAMMN:

X0AHOe 3HaveHwe genutca Ha 1000, nonydaetca 0.001, peaynetar ymHoxaeTcA Ha 1000 U BLIBOOWTCA B BLIX PEIMUCTP

HaueHWA yrnoe B PaguaHax.

1 - SIN — CuHyc;

- COS — KocuHyc;

- TAN — TaHreHc;

- ASIN — ApKcuHyc;

- ACOS — ApKKOCHHYC;

- ATAN — ApKTaHreHc;

- SINH — CuHyc runepbonyeckii;

- COSH — KocuHyc runepBonuyecknia;
9 - TANH — TaHreHc runepbonnyeckii;
10 - EXP — 3KcnoHeHTa;

11 - LN — lNorapwudom HaTypaneHbIA;
12 - LOG — Norapudm 0eCATUYHBIRA;
13 - POW - Y B cTeneHun X;

14 - 4 — KopeHb kBafpaTHLIA.

' COXPAHWTB =) OTMEHUTD, X VIAJIHTH
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MHCTpYKLMA MO HacTpoliKe

PTRW - ykazameno 044 3anucu maccueoe rnepemeHHbIx
CueHapuii N03BO/IAET 3aMNCbIBaTb AaHHbIE B MACCUB AAHHbIX.

peructp | OnucaHue

RO 3 - (TypeR1)[(TypeR2)R3] = (TypeR4)R5

R1 Tun Bbix peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 Tun peructpa ykasatena: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R3 Homep peructp

R4 Tun BxogHoro peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R5 BxoaHoM onepaHpg,

BxogHble gaHHble: R4, R5;

BbixogHble gaHHblie: R1, R2, R3;
YKasatenb MCNONb3yeTcA ANA CO34aHMA MaccnBoB. MOXHO 3anncbiBaTb B PErMCTP C HOMEPOM, YKa3aHHbIM B
apyrom peructpe. Hanpumep, IR[IR23]=IR86, B pernctpe IR23 yKkasbiBaeTcss HOMEpP PEervcTpa B MaccuBe.

®opmart 3anucu: PTRW (R1) [ (R2.3) ] = (R4.5)

CueHapui | RO R1 R2 R3 R4 R5
napametp | PTRW Tun Bbix pernctpa | Tun ykasatena | peructp | Twun Bx peructpa | Bx peructp
3HaveHue |3 1,3,4,5 0-5 -32768 ... | 0-5 -32768 ...
+32767 +32767
Pepaktop
TN PTRW - 3anuce B MAcCHE OAHHHX W
PTRW. Maccme IR ~ [IR ~ 45 ]=0OnepaHg IR~ 12
YKazarens ANA 3anuck B MacCUB NepemMeHHbIX.
@c-&:::E;ai{;ﬁ.“_‘j OTMEHHTDH, X | YIAJNTD
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MHCTpYKLMA MO HacTpoliKe

PTRR — ykazamesnb 0419 YmeHUsa Maccusos rnepemMmeHHbIX
CueHapuii NO3BOIAET YNTATb AaHHbIE U3 MacCcMBa AAHHbIX.

pernctp | napametp
RO 4 — (TypeR4)R5 = (TypeR1)[(TypeR2)R3]

R1 Tun BxogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 Tun peructpa ykasatena: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R3 Homep peructp

R4 Tun BbixogHoro perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R5 BbixogHOM onepaHg,

BbixogHble gaHHble: R4, R5;

BxogHble gaHHble: R1, R2, R3;
YKasatenb MCNONb3yeTca ANA co3gaHuA mMaccmeoB. MOXHO 4YMTATb MX PErncTtpa ¢ HOMEPOM, YKa3aHHbIM B
apyrom peructpe. Hanpumep, IR86 = IR[IR23], B pernctpe IR23 ykasbiBaeTca HOMeEp PErNCTPa B MacCUBE.

®opmart 3anucu: PTRR (R4.5) = (R1) [ (R2.3) ]

CueHapui RO R1 R2 R3 R4 R5
napameTp PTRR | Tun Bx per | Tun ykasatena | Bx peructp Tun Bbix peruncrp
3Ha4veHune 4 1-Coils 0-Const Yucno: 0-Const Yucno:
3-HR 1-Coils -32768 ... 1-Coils -32768 ...
4-R 2-DlI +32767 2-DI +32767
5-Tim 3-HR 3-HR
4-1R 4-IR
5-Tim 5-Tim
YKa3zatenb Tun Tun Bx perunctp Tun Bbix perncrp
Pepaktop

TWUN PTRR - YTeHME WS MACCHMBA ASHHLX ¥

Onepann: IR~ 45 =mMaccMeBIR ~ [IR ~ 76 ].
VYia3artenk Ana YTEHWA U3 MacCcuBa NepemMeHHbIX.

'V COXPAHHTD &) OTMEHHTD, X | VIATATH
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MHCTpYKLMA MO HacTpoliKe

FOR — yukKnei
CueHapuii N03BOIAET CO34aTb LMKbI.
peructp | NapameTtp
RO 5 — FOR (IR1=R3; IR1<=R4; IR1++) GOTO R5
R1 Peructp unkna (sceraa IR)
R2 Tun pernctpa sHa4YeHU Havana un KoHua umkna: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R3 Perncrtp Hayana unkna
R4 Perncrp KoHua uukna
R5 Appec BbIxoga U3 LMKNa

BxoaHble gaHHble: R1, R2, R3, R4;

BbixogHble gaHHble: R5;

RO 5-FOR (IR1=R3; IR1<=R4; IR1++) GOTO R5
CueHapuii N03BONSAET 3aUUKANTb YaCTb CLLEHAPMEB B YKa3aHHOM AMana3oHe N3MEHEHMA NepemeHHon. Peructp
R1 6yneTt npnbasnaTbCcsa Ha eguMHULY (MHKPEMEHTUPOBATbLCA) B AMAna3oHe OT YKa3aHHoro B R3 40 yKkasaHHOro
B R4. MNoka 3HayeHune R1 BHYTpKU AManasoHa, To 6yayT BbINOAHATLCA CeAYIoLMe 33 3TUM CLLEeHapuemM KoMaHbl.
B KOHUge cueHapues Heobxoaumo A06aBuTb KomaHay nepexoga GOTO B Hayano uukna. Hanpumep,
01: FOR (IR35=3; IR35<=7; IR35++) GOTO 05; umMkn ot 3 go 7
02: MATH IR55 = IR55+25; onepauuu BHyTpu UnKna, npubaBneHmne 3HaYeHUs
03: PTRW IR[IR35] = IR55; onepauumn BHYTpU LKA, 3aM0JIHEHME MaccuBa
04: GOTO 01; nepexopg, B Ha4an0 UMKAA
05: IR29=IR28; cneaytow,asa KOmaHAa NOC/e OKOHYaHUA BbIMOAHEHUA UMKNA

®opmart 3anmcu: FOR (IR (R1) = (R2.3) TO (R2.4)) GOTO (R5)

CueHapui RO R1 R2 R3 R4 R5
FOR Tun IR BbibOp Tunenap2 | Tuns nap 2 | Ymcno
5-FOR 5 Yucno: 0-Const Yucno: Yucno: Yucno:
0...2660 1-Coils -32768 ... -32768 ... -32768 ...
2-DI +32767 +32767 +32767
3-HR
4-1R
5-Tim
Unkn Pernctp unkna | Tun Ha4vano KOHeL, Aaop
BbIX04a
Pepnaktop
Tun FOR - Uukn ~
FOR (IR &9 =CONST~ 1 TO 25 yGOTO 15

ANropuTM 2aUNKNMBAHWA YACTH CLEHAPWER.

¥ COXPAHNTD)&) OTMEHHTb, X VIAJIATH
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MHCTpYKLMA MO HacTpoliKe

SEL — BuHapHelii ebibop. Myabmunnekcop.
CueHapuii NpMCcBaMBaET K BbIXOAHOMY PETrUCTPY OANH U3 YETbIPEX BXOAHbIX PEFMCTPOB MO YKa3aHHOMY
HOMepy.

Perunctp | NapameTp

RO 6 SEL - BuHapHbIM BbIGOP.

R1 Tun BbixogHoro peructpa: 3-Holding Reg, 4-Input Reg

R2 BbixogHoOM pernctp

R3 Tun peructpa Bbibopa: 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg

R4 Peructp Bbibopa: 0 unn 1 mam 2 nnm 3

R5 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R6 BxogHowm peructp npun 0

R7 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R8 BxogHowm peructp npu 1

R9 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R10 BxogHowm peructp npm 2

R11 Tun BxogHoro peructpa: 0-Const, 1-Coils, 2-Discrete Input, 3-Holding Reg, 4-Input Reg, 5-Timer
R12 BxoaHou pernctp npu 3

BbixogHble gaHHble: R1, R2;
Ycnosue: R3, R4;
BxogHble gaHHble: R5, R6, R7, R8, R9, R10, R11, R12;
CueHapuii npuceaMBaeT K BbIXOAHOMY pernctpy R2 3HaueHMe 04HOro Mx YeTbipex BXo4HbIX pernctpos R6, RS,
R10 nnn R12 no yKazaHHOMY Homepy R4.
Echm R4 =0, Torga R2 = R6.
Echm R4 =1, Torga R2 = R8.
Echm R4 = 2, Torga R2 = R10.
Echm R4 = 3, Torga R2 =R12.

dopmart 3anucu: R1.2 = SELECT(R3.4) 0:R5.6; 1:R7.8; 2:R9.10; 3:R11.12

Pepaktop
Tun SEL - BuHaphuit Buibop v

IR ~ 58 =SELIR ~ 12 (0:coNsT~ 10  ;1:CONST~ 20 :2:CONST~ 30  :;3:CONST~ 40 )

' COXPAHHTDJS) OTMEHUTH, X = VIAJIUTD
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IF - /locuyeckasa onepayus
CueHapuii BbINoNHAET nornyeckoe ycnosue EC/IN (IF).

pernctp | napametp

RO 7 - IF (R1.2 ycnosue R4.5) Toraa R6.7=R8.9 nHaue R6.7=R11.12

R1 Tun perunctpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R2 BxoaHomn onepaHg 1

R3 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R4 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R5 BxoaHom onepaHg, 2

R6 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL

R7 BbixoaHoOM perncrp

R8 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R9 BxoaHoM onepaHg, eciv BEPHO

R10 HetictBne: 0 — oAHOKpPATHO; 1 — perynspHo; 2 — 0AHOKPATHO, MHaJe; 3 - perynsapHo, nHave
R11 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R12 BxoaHoOM onepaHg ecnm He BEPHO

BxogHble gaHHble: R1, R2, R4, R5;

BbixogHble gaHHble: R6, R7, R8, R9, R11, R12;

dyHKumAa: R3;
Jloruka paboTbl cueHapua «Jlormyeckne onepaunmn» creayroLlan:
IF (R1.2 ycnosue(R3) R4.5) Toraa R6.7=R8.9. [enctene BbinonHaeTca: ecnm R10=0, To o4HOKpATHO 1 He byaeT
NOCTOAHHO NPUCBaNBaTb 3Ha4YeHME NPU BEPHOM ycaoBun unun ecnm R10=1, To perynapHo.
3HayeHue byHKLMA
«==» eC/I1 PaBHO
«l=» ecnun He paBHO
«>» ecnn bonblue
«<» eCN1 MeHblle
«>=» ecnu bonblle NN paBHO
«<=» €C/I1 MeHbLUE UM PABHO
«!» nornyeckan onepauma HE
«&&»nornyeckasa onepayma U
«| | »nornyeckas onepauus U1

®opmar 3anucm: IF ( (R1.2) (R3) (R4.5) ) THEN R6.7 = R8.9 ELSE R6.7=R11.12

OV |W(IN|IFLO

CueHapui R1 R2 R3 R4 R5 R6 R7 R8 R9
7 - IFE 0-Const | Ymncno: | 0- «==», | 0-Const | Yucno: 0-Const | Ymcno: | 0-Const | Ymcno:
1-Coils | 0...2660 | 1- «!=», 1-Coils | -32768 ... | 1-Coils -32768 | 1-Coils | -32768
2-DI 2- «>», 2-DlI +32767 2-DI 2-DI
3-HR 3- «<», 3-HR 3-HR +32767 | 3-HR +32767
4-1R 4- «>=», | 4-IR 4-IR 4-IR
5-Tim 5- «<=», | 5-Tim 5-Tim 5-Tim
6- «!», 6-GOTO
7- «&&», 7-CALL
8-« |»
Nornyeckas | Tun Bx one- | dyHKumMAa | Tun Bx one- Tun Bbix Tun Bx
onepauma paHg 1 paHg, 2 perunct perucrp
p
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. Penaktop

Mn IF - Jloruka v

F (DI v 1 = ~ CONST~ O JTHEN HR  ~ 32 ogHokpaTHo ELSE~ = CONST~ 777

orMuyeckan onepauua "ECNK" ¢ oyHKUMeR NPUCBOEHNA W Nepexonom:

—“=" — ecnu paBHo;
—“£" — eCNU He PABHO;
—“=" —ecnu bonbLue;

— < —8CIN MeHkLLE,
— =" —ecnu GoNbLLE UMK PaBHO;

6 — “NOT" — ecni He BepHo;
7 — “AND" — ecnu BepHbl 00a onepaHga;
8 — “OR" — ecnu BepHbLIA OAWH U3 oNepaHaos.

YIOAIIWUTDH
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MHCTpYKLMA MO HacTpoliKe

IF AND - /lozuueckas onepayus deoliHasa c U

CueHapuii BbinonHAET nornyeckoe ycnosue: EC/IN (ycnosue) N EC/IN (ycnhosue) TOTJA pasHo.

if((R1.2 R3 Const R4)AND(R5.6 R7 Const R8))then R9.10 = R11.12:

pernctp | napameTp

RO 8 - IFAND

R1 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R2 BxoaHom onepaHg, 1

R3 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R4 BxoaHon onepaHg, 2

R5 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R6 BxoaHoi onepaHa 3

R7 PyHRUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R8 BxoaHoi onepaHg 4

R9 Tun perunctpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL

R10 BbixoaHoM perncrp

R11 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R12 BxoaHoOM onepaHg, eciv BEPHO

BxogHble gaHHble: R1, R2, R4, R5, R6, R8, R11, R12;

BbixogHble gaHHble: R9, R10;

dyHKuma: R3, R7;
Jlornka paboTbl cueHapua «Jlormyeckne onepaunn» creayroLlan:
IF ((R1.2 R3 Const R4) AND (R5.6 R7 Const R8)) Toraa R9.10=R11.12. [lelcTBUE BbINOJHAETCA OAHOKPATHO U He
6yeT NOCTOAHHO NPUCBaNBaTb 3HAYEHNE NPU BEPHOM YC/10BMU. MPUCBOEHME BbINOAHUTCA CHOBA TO/IbKO Koraa
yCcnoBue CTaHeT HEBEPHO U CHOBA BEPHO.

3HayeHue bYHKUMA

«==» eC/I1 PaBHO

«!=» ecnu He paBHO

«>» ecnm bonble

«<» eCNn MeHblUe

«>=» ecnu bonblle NN paBHO
«<=» eC/I1 MeHbLLEe UM PABHO
«!» nornyeckaa onepauma HE
«&&»nornyeckas onepauua U
«| | »nornueckan onepauma UNU

Nojunn~W(IN|L|O

(o]

dopmart 3anucu: IF ((R1.2 R3 Const R4) AND (R5.6 R7 Const R8)) THEN R9.10=R11.12

PenakTtop

Tun IFAND - Noruka neoitHas c M v
IF((pI =~ 1 = v 1 JAND (IR ~ 12 > ~ 500 ))THENcOIL ~ 2 = CONST ~
[eoitHas nornyeckan onepauyna "ECINN" ¢ dyHkunei K
0 —"=" — ecnu paBHo;
1 —"#" — ecnu He paBHo;
2 — =" —ecnv DonbLe;
3 —"<" — ecnu MeHbLUE;
4 —"=" — ecnu HonbLue Unu paeHo;
5 — =" — eCN MeHblUE UMK PABHO;
6 — "NOT" — eCn He BepHo,
7 —"AND" — ecnn BepHsl 06a onepaHaa;
6 — "OR" — ecnu BepHbIA 04WH U3 onepaHaos.

v COXPAHHUTDH OTMEHHUTD YIAIHUTD

1
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IF OR - J/lozuueckasa onepayus deoliHas ¢ N/1N
CueHapuii BbinoaHAET nornyeckoe ycnosue: EC/IN (ycnosue) UIN EC/IN (ycnosue) TOTJA pasHo.

if((R1.2 R3 Const R4)OR(R5.6 R7 Const R8)) then R9.10 = R11.12:

pernctp | napameTp

RO 9 -IFOR

R1 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R2 BxoaHom onepaHg, 1

R3 PyHKUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R4 BxoaHon onepaHg, 2

R5 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R6 BxoaHoi onepaHa 3

R7 PyHRUMA: 0- «==», 1- «l=», 2- «>», 3- «<», 4- «>=», 5- «<=», 6- «!», 7- «&&Y, 8- «| | »
R8 BxoaHoi onepaHg 4

R9 Tun perunctpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL

R10 BbixoaHoM perncrp

R11 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R12 BxoaHoOM onepaHg, ecnn BEPHO

BxogHble gaHHble: R1, R2, R4, R5, R6, R8, R11, R12;

BbixogHble gaHHble: R9, R10;

dyHKuma: R3, R7;
Jlornka paboTbl cueHapua «Jlormyeckne onepaunn» creayroLlan:
EC/TN ((R1.2 R3 Const R4)OR(R5.6 R7 Const R8)) TOIOA R9.10=R11.12. [leicTBME BbINOJHAETCA OAHOKPATHO M
He OyZeT NOCTOAHHO NMPUCBAMBATb 3HAYEHUE NPU BEPHOM YC10BUU. [TpUCBOEHME BbINOIHUTCA CHOBA TOJIbKO
KOoraa yc/sioBue CTaHeT HEBEPHO U CHOBA BEPHO.

3HayeHue bYHKUMA
0 «==» €C/I1 PaBHO
1 «!=» ecnu He paBHO
2 «>» ecnu bonble
3 «<» eCqIn meHblue
4 «>=» ecnu bonblle NN paBHO
5 «<=» eC/IN MeHbLle UIN PaBHO
6 «!» nornyeckaa onepauma HE
7 «&&»nornyeckas onepauua U
8 «| | »nornyeckana onepauua NN
dopmart 3anucu: IF ((R1.2 R3 Const R4)OR(R5.6 R7 Const R8)) THEN R9.10=R11.12
Penaktop
Tun IFOR - Norwvka geoinaa c WM v
IF((IR ~ 12 > ~ J7i7  )JOR(IR ~ 12 < % M1 ) THENcoiL ~ 2 = CONST~ 1
JB0iAHAA norvyeckas onepauuna "ECIIN" ¢ dyHKkUMer VMW
0 —*=" — ecnu pasHo;
1—"#" — ecnun He paBHo;
2 —">" —ecnu GonbLue;
3 — <" — ecnu MeHblLE;
4 — =" — ecny GoNbLIE UMW PABHO;
5 — “=" — eCNW MeHbLUE UMK PABHO;
6 — “NOT" — ecnu He BepHO;
7 —“AND" — ecnu BepHeI 00a onepaHa;
8 — "OR" — ecnv BepHLIil OAWH U3 ONepaHaoB.
v COXPAHUTHYS) OTMEHUTb, X | Y/IAJIUT
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GOTO - lNepexoo:

CueHapuii BbINOIHAET Nepexos Ha APYryro KOMaHAy.

perucTp | napametp
RO 10 - GOTO
R1 Mepexog, (BO3MOXKHble 3HaYeHns 0-127)

BxoaHble faHHble: HeT;
BbixogHble gaHHble: R1;
KomaHga GOTO nepexof no3BonseT MepenpbirHyTb HECKOAbKo cueHapueB. CueHapuu BbINOJHAKOTCA
nocneaosatenbHo oT 0 go 127 u cHoBa nosTopAoTcA. KomaHaa GOTO moKeT BbIMOAHATLCA COBMECTHO €
ycnosuem IF. Ecnm Homep cueHapua yKasaH 6onbwe 127, To 6yaeT nepexos Ha Homep 0.
Hanpumep,
2: If (IR2 > 30) nepexop Ha 5, MHaye BbINONHUTCA CieAytoLLaa onepayma
3: MATH R7 = R4 * R7
4: GOTO 6
5: MATH R7 = R4 - R7
6: BITS R12 =R4 & R7

®opmar 3anucu: GOTO (R1)

CueHapui R1
10 - GOTO Yucno:
0..127
Mepexopn Homep cuetumKa KomaHg,
Pepnaktop
Tun GOTO - Mepexog ~
GOTO 13
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CALL - IMepexo0 e nodnpozpammy:

CueHapwuii BbINOHAET Nepexos Ha Nognporpammy.

peructp | NapameTtp
RO 11 - CALL
R1 Mepexopg, (Bo3MOXKHble 3HaYeHuns 0-127)

BxoaHble faHHble: HeT;

BbixogHble gaHHble: R1;

OyHKUMA: HeT;
Jloruka pabotbl cueHapus «Mepexog» cneayrowan: CALL Homep cueHapus.
dTa KomaHga paboTaeT TaK e, Kak U GOTO, HO 3aNOMWHAeT HOMep CBOero cueHapua. Homep cueHapua
nomeLLaeTca C CTeK, pa3smep KOTOPOro paBHAETCA KO/AM4yecTBYy KOMaHA. KomaHaa no3sonseT nepenTtn Ha
nognporpammy. B KoHUe nognporpammsbl ucnoabsyetca kKomaHga RETURN. MoeT BbINO/IHATLCA COBMECTHO C
ycnosuem. Ecnm Homep cueHapusa yKasaH 6onblwe 127, To 6yaeT nepexos Ha Homep 0.

®opmar 3anmcu: CALL (R1)

CueHapuii R1
11 - CALL Yucno:
0...127
BbizoB nognporpammbl | Homep cyeTymKa KOMaHA4,
Pepaxktop
TUN CALL - BuizoB nognporpaMmsl w
CALL 45

' COXPAHWTD &) OTMEHHTD, X |  YJAJIATD

Ten/dakc: (4872)23-51-50 www.razumdom.ru 34



RAZUMDOM P&

MHCTpYKLMA MO HacTpoliKe

RETURN — Bbix00 u3 nodnpoz2pammei:

CueHapuii BbINONHAET BbIXO4, U3 NOANPOrPammbl.

peructp | NapameTtp

RO 12 —RETURN

JNloruka pabotbl cueHapuma «Mepexoa» cneaytowan: RETURN.
KomaHaa CTaBUTCA B KOHLE CLEHapusa NoANpOrpammbl U AefaeT nepexos Ha caeaylowmi war, otkyaa ooin
caenaH Bbi3oB CALL. Homep cueHapua 6epetca 13 cTeka cueHapues. Ecan 6bin BbI30B 3TOM Nognporpammbl
KomaHgol GOTO, smecto CALL, Torga Bo3BpaT byaer Ha cueHapuin 0. lMepepn 3TOoM nognporpammont
eflaTenbHo noctasuTb KomaHgy GOTO O nam RETURN.

Hanpumep,

2: If (IR2 > 30) CALL 100, nHaue BbINONHUTCA CieAyoLLaa onepayma

3: MATH IR28 = IR38 * |IR7

4: MATH IR7 = DI4 - IR7

5: BITSR12 = R4 & R7

6: MOV Coil3=R12

99: GOTO 0; nepexop, B Ha4aNo anropmTma

100: MOV IR7 =25

101: MATH IR38 = DI4 * |IR7

102: RETURN; Bo3BpaT 13 noanporpammesl

®opmart 3anmncu: RETURN

CueHapui
12 - RETURN
Bbixog, U3 nognporpammbl

Penaktop
TUN RET - Buixog M2 nognporpammsl -
RETURN
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THRS - lNopozoeoe pene:

CueHapuii NO3BONSET NONAYYUTb OUCKPETHOE 3HAYeHWEe M3 aHAZIorOBOro 3HAYeHUs. ABAAETCA aHa/orom
Tpurrepa Wmuara. NepekntoyeHre Nponcxoamt Npu yCTaHoBAEHHOM nopore. PasHuua B Noporax BKAOYEHUSA
1 BbIK/IIOYEHMA YCTAaHAB/IMBAETCA B PErnMcTpe rucrepesuc.

pernctp | napametp

RO 13 - Noporosoe pene

R1 Tun BbixogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 BbixogHoOM pernctp

R3 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R4 BxoaHoM pernctp

R5 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer
R6 Peructp c noporosbim 3Ha4YeHNEM

R7 'mctepesuc, (KoHcTaHTa)

R8 nHeepcua (0-npamoii, 1-MHBEPCHbIN)

BxoaHble gaHHble: R3, R4;
BbixoaHble gaHHble: R1, R2;
KoadouumeHTsl: R5, R6, R7, R8.

Jlorvka BbINONHAET OAHOKPaTHOE AENCTBUE, T.€. COBbITUE U HE AEPKUT BbIXOA, B OAHOM COCTOAHUW. Mo3ToMy
nocne BKAOUYEHUA pesie ero MOXKHO BbIKIOUYUTb 3anucbto B pernctp Coils.

Jlorvka paboTbl cueHapua «Moporosoe pene» cneaytouas.

If((R3.4>R5.6) && (flag=0)) flag=1; R1.2=1

Ecnn 3HaueHMe 6onblue 3a4aHHOrO, TO BKAOYAET pese.

if((R3.4<(R5.6-R7)) && (flag=1)) flag=0; R1.2=0;

Ecnn 3HaueHne meHblue 3a1aHHOTO, TO BbIK/IOYaET pene.

BxogHoe 3HaueHMe MOXKeT bbiTb 3HaveHue AL, nepecynTaHHble 3HAYEHUA, OUCKPETHble 3HAYEeHUs UAn
No/ib30BaTeNIbCKUE AaHHbIe.

®opmart 3anmcu: THRS (R1.2) =0 or 1, In (R3.4) th (R5.6) £ (R7) inv R8

PenakTtop
'Tun THRS - Moporoeoe pene ~

[Nopor: COIL ~ & =0or1,ecnu(Bxog. IR ~ 5 = CONST v+ 345 + 5B } npamoit ~

¥/ COXPAHUTD &) OTMEHHUTD, X VIATHATD
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TRG - Tpuzzep:

CueHapuii N03BONAET caeNaTb NEPEKIOYEHME BbIXOAA C BbIK/IFOYEHHOTO COCTOAHUA HA BKIKOYEHHOE U
0b6paTHO NPU KPATKOBPEMEHHOM HaXKaTUM KHOMKM.

perucTp | napameTp

RO 14 =Tpurrep

R1 Tun BbixogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 BbixogHoOM pernctp

R3 Tun BxogHoro peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R4 BxoaHoM pernctp

R5 Noporosoe 3HayYeHMe, KOHCTaHTa

R6 Bpemsa 3agepKKu nepexkntoyeHuns

BxoaHble gaHHble: R3, R4;

BbixoaHble aaHHble: R1, R2;

MNapameTpsbl: RS.

// 0= Tun=14, 1= Tun, 2= BbIX perucTp, 3= Tn, 4= BX pernctp, 5= nopor
JNlormka paboTtbl cueHapua «Tpurrep» cnegytouan:
MpM YETHOM HaXKaTUM B PErucTpbl 3anucbiBatoTcA 3HayeHua 1. [pu HEYEeTHOM HaxKaTuM B PETrUCTPbI
3anucbiBatoTca 3HavyeHuA 0. NMoporoBoe 3HaYeHMe — 3TO YPOBEHb, MPU KOTOPOM NPOUCXOAUT NEPEK/IIOUYEHME.
Ona puckpeTHoro Bxoda 3anucaTb 3HaveHue 1. JIornka BbinosiHAET OAHOKPATHOE AENCTBUE, T.€. COObITUE N He
OEPHUT BbIXOH, B OAHOM COCTOAHMU. [103TOMY NOC/ie BK/AKOUYEHUA pesie ero MOMKHO BbIK/IHOUYMTb 3aMUCbio B
peructp Coils.

dopmart 3anucu: TRG (R1.2) =0 or 1, In (R3.4) th (R5); t=(R6)

PepakTop

Tun TRIG - Tpurrep v

Tpurrep: COIL ~ 7 =0 or 1IF (BXog: DI v 7 = 1 cBpemA: 10 MUNMWUCEK)

' COXPAHUTD (&) OTMEHHTD, X | VAATHATD
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KDO — kHonKa c yoepxcaHuem.
CueHapuii NO3BONAET NEPEKNOYNUTL OANH KaHaN pesie KPaTKOBPEMEHHbIM HaXKaTUEM KHOMKU U BbIKIKOYNTD
HECKO/IbKO KaHaNoB pene, A0/ITMM HaXKaTUemM KHOMKMU.

Pernctp | napametp

RO 15 — KHOMKa ¢ yaepaHnem

R1 Tun peructpa: 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R2 Homep BxogHoOro permcrpa

R3 Homep pene Coil npn KpaTKOBpEMEHHOM HaXKaTuUmn

R4 Tun peructpa: 1-Coils, 3-HR, 13-HR, 23-HR, 4-IR, 5-Timer
RS Homep BbIXOA4HOMO perncrpa npu yaepaHum KHOMKK
R6 3HaueHue, npmcesaemoe permctpy R5.

R7 Bpems yaep»kaHma KHonku (B 0.1 cek)

BxoaHbie aaHHble: R1, R2;

BbixoaHble aaHHbie: R3, R4, R5, R6;

NapameTpsbl: R7
CueHapuii NO3BONAET NEPEKNIOYNTb C BbIK/IIOYEHHOTO COCTOAHMA Ha BKAOYEHHOE M 0BpaTHO KaHan pene,
YKa3aHHbIN B R3 Npu KPaTKOBPEMEHHOM HaXKaTUM KHOMKM.
Mo3BoNAET U3MEHUTb 3HAYEHME BbIXOAa, YKa3aHHOro B R4 npu yaepaHUM KHOMKKW 6onblie BpemeHu B R5.
Ona pene DRM88R morKHO B pernctp HR5 3anmncatb umcno, meHatowee cpasy COCTOAHME BCEX 8 KaHANOB.
Ecnu B R4 yKasaH 3 (HR), To cueHapuit 3anuwet B R5 3HayeHue R6. M3meHUT Bce KaHasbl.
Ecnun 13 (HR), To cLeHapuii TONIbKO BbIKNOUYUT YKa3aHHbIE KaHa/bl, He MeHAsA apyrue KaHanbl (R5 &= ~R6). Mpwu
R6=15 (0b00001111) BbIKNOUUT TONbKO 1, 2, 3, 4 KaHa/bl, OCTa/IbHble OCTABUT HEM3MEHHbIMW.
Ecnu B R4 yKasaH 23 (HR), To cueHapuil TONIbKO BKAKOYUT YKa3aHHbIE KaHa/bl, He MeHsa apyrue KaHanol (R5 |=
R6). Mpu R6=51 (0b00110011) BKAOUMT TONbKO 1, 2, 5, 6 KaHabl, OCTa/IbHble OCTAaBUT HEU3MEHHbBIMM.

®opmar 3anucu: KDO: (R1.2) = (R7) dsec -> (Coil R3) -> (R4.5)=(R6)

CueHapui R1 R2 R3 R4 R5 R6 R7

15 - KDB 0-Const Yucno: Yucno: 1-Coils Yucno: Yucno: Yucno:
1-Coils 0..999 0..23 3-HR 0..23 0..255 0..255
2-Dl 13-HR
3-HR 23-HR
4-IR 4-IR
5-Tim 5-Tim

KHonkKa Tun BXO/A, Penel Tun Pene 2 3HaueHue | Bpems

0,1S
PepakTop

TWN KEYDO - KHonka ¢ perynaTopom -

KHonka: DI~ 3 ,kpatkoe: COIL 2 cfonroe: HR -~ 34 = M .BpemA 1000  MWNNWCEKYHA
YnpaeneHe o4HON KHOMKOW NPW KPAaTKOM - NEPEeKioYeHne pene, npu JOnrom - YCTaHOBKa 3HavyeHWa. MOMHO YCTaHOBUTE BpEMA YaepaHuu kHonku (1000 mc)

¥ (COXPAHUTDH &) OTMEHUTE, %) YJIATUTE
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KDB - KHonKa ¢ yOepycaHuem.
CueHapuii NO3BONAET NEPEKNOYNUTL OANH KaHaN pesie KPaTKOBPEMEHHbIM HaXKaTUEM KHOMKKU U MEPEKTOUYUTb
[APYroi KaHan pene, A0/ITMM Ha*KaTUeM KHOMKM.

peructp | napametp
RO 16 — KHOMKa C yaep*aHnem

R1 Tun peructpa: 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R2 Homep BxogHoOro permcrpa

R3 Homep pene Coil npn KpaTKOBpEMEHHOM HaXKaTuUmn
R4 Homep pene Coil npu ygepaHMmM KHOMKM

R5 Bpemsa yaeprkaHua KHonku (B 0.1 cek)

BxoaHbie aaHHble: R1, R2;

BbixogHble gaHHble: R3, R4;

MapameTtpsbl: RS
CueHapuii No3BOJIAET MEPEKNOUYNTD C BbIK/IOYEHHOINO COCTOSAHUA Ha BKJIIOYEHHOE M 0OpaTHO KaHan pere,
YyKasaHHbIM B R3 npu KpaTKOBPEMEHHOM Ha)KaTUM KHOMKU. Ml NepekntoumTb C BbIKIOYEHHOIO COCTOSIHUA Ha
BK/IIOYEHHOE M 0OpaTHO KaHan pene, ykasaHHbIN B R4 npu yaeprKaHnn KHoMKu 6onblie BpemeHun B R5.

®opmart 3anucu: KDB (R1.2) = (R5) dsec -> (Coil R3) -> (Coil R4)

CueHapui R1 R2 R3 R4 R5
16 - KDB 0-Const Yucno: Yucno: Yucno: Yucno:
1-Coils 0..999 0..23 0..23 0..255
2-DlI
3-HR
4-IR
5-Tim
KHonka Twun BXOS, Pene 1 Pene 2 Bpema 0,1S
Penakrop
TUN KEYDE - Kuonka c© nepexknwuaT A
KHonka: DI~ 3  Kpatkoe: COIL 5 Jhonroe: COIL 7 ,Bpema 1000 MUNMUCEKYHA

[NepeknouyeHe pene ofHOM KHOMKOW NpY OONMOM W KPATKOM HaxaThui. MoXHO YCTAHOBUTL BpemA yaep:xaHud kHonku (1000 mc)

‘¥ COXPAHWTD &) OTMEHWTD, X | YJAJHTD
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TIMER - Taiimep.
CueHapuii N03BONAET BbINONHATb COOLITUA NO TaNMepYy.

pernctp | napametp
RO 17 - Taimep

R1 Homep Talimepa

R2 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer

R3 MaKcumanbHoOe 3Ha4YeHUe Talimepa

R4 Tun peructpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL
R5 BbIXO4HOM PerncTp Uam nepexoq Ha 4pyron cueHapum

R6 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R7 BxoaHom cueHapuii

BxoaHble aaHHble: R6, R7;
BbixoaHble aaHHble: R4, R5;
MapameTtpsbl: R1, R2, R3.

Jloruka paboTbl cueHapus «Talimep» cneayoLLan:

CueHapuii onpawmnsaeT nepeMeHHyto Timer ¢ yKa3aHHbIM Homepom. loctynHo 16 Taimepos oT 0 go 15. 31a
nepemeHHasa ymeHblaeTca Ha 1 kaxgble 0.1 cek. Korga nepemeHHaa goxogmt go 0, To B nepemeHHyto Timer
3aMncbiBaeTCA HOBOE 3HaYeHWe Tammepa u3 permctpa R3 1 BbinonHAET KomaHay. MNocne aToro nepemeHHasn
TaMepa CHOBA HauyMHaeT obpaTHbIN oTcyeT. MaKcMmanbHOe 3HauyeHWe Talimepa MOXKHO B3ATb M3 nboro
pernctpa, BKAKYaA 3Ha4YEeHMe CaMoro TamMepa, 3TO MOXKET NPUBE3TU K 3aLLMKANBAHUIO.

Ecnn B pernctpe R5 yKasaH TMn 6, TO NPOU30OMNAET Nepexos Ha CLLeHapUii ¢ agpecom, ykasaHHbim B R6. Ecam B
pernctpe R5 ykasaH tvn ot 0 4o 5, To BbINONAHUTCA KOMaHAa npucsoeHuA: RS = R7.

®opmar 3anucu, ecam (R4<6): TIME (R1) = (R2.3) TO (R4.5) = (R6.7)
®opmar 3anucu, ecam (R4==6): TIMG (R1) = (R2.3) TO (R4.5)

CueHapuii | R1 R2 R3 R4 R5 R6 R7
17 -TIM Yucno 0-Const | Ymcno 0-Const Yucno 0-Const Yucno
Tun - Timer | 1-Coils Tun B R2 1-Coils Tun B R4 | 1-Coils Tun B R6
2-DI 2-DI 2-DI
3-HR 3-HR 3-HR
4-IR 4-|R 4-IR
5-Tim 5-Tim 5-Tim
6-GOTO
7-CALL
Tanimep Homep ™n 3HaueHne | TMN Bbix ™n BxogHol
Tanmepa Tanmepa pernctp cueHapum
TIMER
PepakTop
Tun TIMER - Taiimep v
Taimep 5 = CONST~ 123 W BBINOMHWTE. HR v 34 = CONST~ 127

Ecnu Taimep obpatHore otcdeta gowen Ao 0, Toraa BeINCNHAKTCA ASACTBMA

¥ COXPAHUTD)&) OTMEHUTD, X YIAJTNTD
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RTC - yacbl u dama

CueHapuii N03BONAET BbINONHUTbL AEMACTBMA NPU HACTYNNEHUN 33,aHHOIO BPEMEHU

pernctp | napametp

RO 18 —RTC

R1 ™mn: 0 — HeT; 1 — ExxemecauHo; 2 — ExxeHeaenbHo; 3 — ExxeaHeBHo; 4 - Kaxabin yac; 5 - Kaxxayto
MUHYTY

R2 [JeHb — ona «exxemecA4yHO» UAN MacKa Hegenu — ANa «exkeHeaesibHO»;

R3 yacbl (0-23),

R4 MUHyTbI (0-59),

R5 cekyHAabl (0-59),

R6 Tun perunctpa: 1-Coils, 3- HR, 4-IR, 5-Timer, 6-GOTO, 7-CALL

R7 BbixoaHoM perncrp

R8 Twun peructpa: 0..5

R9 BxoaHoW onepaHp,

BxoaHble gaHHble: R8, RY;
BbixogHble gaHHble: R6, R7;
MapameTpsbl: R1 —R5.

CueHapuii NO3BO/IAET BbINOJHUTL CLEHAPUI NpucBoeHns unm nepexoq CALL npu HacTynaeHum yKkasaHHOro
BPEMEHMU N AaThbl.

1 — ExxemecaYHO: BbIMOJIHAET AENCTBUA KaXKabl MeCAL, B YKa3aHHbIN AeHb, Yac, MUHYTY U CEKYHAY.

2 — ExXeHeaelbHO: BbINOMHAET AENCTBUA KaXKAYI0 HEAE/IO B YKa3aHHbIe AHU HeAenu, 4ac, MUHYTY U CeKYHAY.
3 — EXXeIHEBHO: BbIMOJIHAET ANCTBUS KaXKabl AeHb B YKa3aHHbIM 4ac, MUHYTY U CEKYHAY.

4 — Kaxkablii 4ac: BbINOIHAET AEMUCTBUA KaXKAbl Yac B YKa3aHHYIO MUHYTY U CEKYHAY.

5 — KaxKayo MUHYTY: BbINOJIHAET AEUCTBUA KaXKAY0 MUHYTY B YKa3aHHYIO CEKYHAY.

Hanpumep, ona Tmna: 2 — ExXeHeaenbHO HY)KHO 3anucaTb CAeaytolmne 3HaYeHun:

RO=09;

R1=2T1un;

R2 =1 macKa Hegenu;
R3 =10 yvac;

R4 = 11 muHyTa;

R5 =12 cekyHAa;

R6 = Tnn 6 nepexon;

R7 =25 agpec nepexoga

Hanpumep, gna Tmna: 4 — Kaxgblit Yac HeobxoAMMO yKa3aTb:

RO=09;
R1=4T1un;
R2 =0;

R3 =20 yvac;

R4 =21 muHyTa;

R5 = 0 cekyHAaa;

R6 = 1 tun Coils;

R7 = 1 Homep pene;

R8 = 0 KOHCTaHTa;

R9 = 1 BKkAtoveHme pene.
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®opmart 3anucu: RTC (R1), D=(R2), H=(R3) : (R4) : (R5) TO (R6) (R7) = (R8)
CueHapui | R1 R2 R3 R4 R5 R6 R7 R8
18 - RTC 0 — Her; 1..31 0..23 | 0..59 0..59 0-Const Yucno: Yucno:
1- 1-Coils 0...2660 -32768 ...
ExxemecsyHo; 2-DlI +32767
2- 3-HR
E)xeHenenbHo; 4-IR
3- 5-Tim
E)xegHeBHO; 6-GOTO
4 - Kaxkaplt 7-CALL
yac;
5 - Kaxkayto
MUHYTY
Yacel Tun Tamepa JeHb 4yacbl | MUHYTbI | CeKyHAbI | Tun BbixogHol | 3HaueHue,
nnu perucTpa: | perucrp 3anucbiBaemoe
HeaensA B perucrtp
Macka gHen Hepgenu (ans Tanmepa Tvna - ExxeHeaenoHo):
bant 3HayeHue
1 MH
2 BT
4 CP
8 yTt
16 nrt
32 Cb
64 BC
PenakTop
MM RTC - Yacel v paTta “
RTC: TUN ExepnesHo v BpemAa:19:26:55 @ BLINOMHWTL: COIL ~ 7 = CONST~ 1

' COXPAHTD )

OTMEHWTD. % |  VIAJIUTH
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JAL - YnpaeneHue Manio3u.
CueHapuii N03BONAET OPraHM30BaTb NPOLECC YNPABNEHUA NPUBOAOM, B YHaCTHOCTU XKa/to3MU.

peructp | NapameTtp

RO 19 JAL

R1 Tun perunctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R2 BxoaHOWM pernctp MCTOYHUKA AaHHbIX (TUN yKa3aH Bbiwe)
R3 Noporosoe 3HayeHune

R4 KaHan pene gna oTkpbITUA

R5 KaHan pene gna 3akpbitma

R6 Bpema gBukeHus npmeoaa (anckpetHocTb 0.1 cek)

BxoaHbie aaHHble: R1, R2;

BbixogHble gaHHble: R4, R5;

MapameTpbl: R3, R6.
Mpu M3MEHEHUM BXOAHOro perncrtpa 6osblue 0 NPOUCXOAUT BK/OYEHME KaHala pesie OTKPbITUA, BblAEPKKa
3a1aHHOro BPEMEHMU U BbIK/IlOYEHME 3TOro pene. MNpn U3MeHeHNU BXOAHOro pernctpa pasHom O npoucxoaunt
BK/IIOMEHWE KaHaNa pene 3aKpbITUA, BblAEPrKKa 3a4aHHOI0 BPEMEHM N BbIK/KOYEHME 3TOTO pene.

dopmart 3anumcu: JAL IN (R1.2) threshold (R3) Coil Open (R4), Coil Close (R5), t=(R6) sec

CueHapui R1 R2 R3 R4 R5 R6
19 - JAL 0-Const Yucno Yumcno: Yucno Yucno Yucno:
1-Coils Tun B R1 | Tun - Const Tun - Coils Twun - Coils | Tun - Const
2-DlI 0...65535 0...255
3-HR
4-1R
5-Tim
YnpasneHue | TMn BxoaHom MNoporosoe | KaHan pene | KaHan pene | Bpema
npuBoAOM perncrtp 3Ha4YeHue ana ana CcpabaTtbiBaHKUA
OTKpbITUA 3aKpbITHA
Penaktop
Tun JAL - Ynpaeneune Kanwzw A
KHonka DI~ 2  nopor 1 , kaHan oTkpeTA: COIL - 3 , KaHan 3akpeimua; COIL 4 , Bpema geuweHnd 10 (0.1 cek)

AITOPUTIM ANA YNPaENEHNA OTKPLITUEM W 3aKPEITHEM JKankoan

‘¥ COXPAHUTDJ&) OTMEHHTD X | YAAJIUTD
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PID - [N pecynamop.

CueHapwii N03BOIAET OPraHN30BaTb NPONOPLMOHANBHO MHTerpupytowee anddepeHumpyolLee

perynMpoBaHue HarpeBaTe/ibHbIM 3/1EMEHTOM.

peructp | NapameTtp

RO 20 PID

R1 BbIxoAHOM perncTp — KaHan pene

R2 BxogHow pernctp — nsmepeHHoe 3HadyeHue (IR)

R3 Tun peructpa: 0- Const, 1-Coils, 2-DI, 3- HR, 4-IR, 5-Timer

R4 BxoaHow pernctp — 3agaHHoe 3HaYeHue (ycTaBKa)

R5 KP - KoadpdumumeHT nponopLmMoHaNbHOM cocTaBaAowWen (KOHCTaHTa)
R6 KI — KoadpdumumeHT nHTerpmpytowein coctasnsatowen (KOHCTaHTa)

R7 KD - KoadduumeHT anddepeHumpytowen coctaBnstowen (KOHCTaHTa)
R8 CycleTime — Bpems, cek (KOHCTAHTA)

R9 P - MponopumoHanbHaa coctasaatowas (IR)

R10 | - UHTerpupytowan coctasaatowas (IR)

R11 D - anddepeHumpytowan coctasnstowas (IR)

R12 MV — Pe3ynbTaT - Bblaenaemon mowHocTn Harpesatenem (IR)

BxogHble gaHHble: R2, R3, R4;
BbixogHble gaHHble: R1;
Pesynbtat: R12;
MapameTpsl: R5, R6, R7, R8.
DE = SP - PV; PasHOCTb meXxay nsmepeHHbIM 1 3a4aHHbIM 3HaYeHNeM;
P = Kp*DE; NponopunoHanbHaa cocTaBasoWwasn;
| =1+ Ki*DE*CycleTime; UHTerpupytoLian coctaBasioLLas;
D = Kd*(DE - DE_last)/CycleTime; anddepeHumpytouiaa cocTaBnaoLLas;
DE_last = DE; npeablayLiee 3Ha4eHMe Pa3HOCTU 3HAUYEHNI;
MV =P + | + D; Pe3ynbTaT BblAeNAEMON MOLLHOCTN HarpeBaTe/IeM.
®opmart 3anucu: PID Coil (R1), Meas IR (R2), Set (R3) (R4) (KP=(R5), KI=(R6), KD=(R7))
MNapameTtpbl 9,10,11,12 5TO NpOMEKYTOUHbIE AaHHbIE MO3TOMY HE UCMNOJb3YIOTCA.

CueHapuit | R1 R2 R3 R4 R5 R6 R7 R8
20-PID Yumcno Yucno 0-Const Yumcno Yucno: Yucno: Yucno: Yucno:
Twun - Coils Tun - IR 1-Coils Tun B R3 Tun - Tun - Tun - Tun O -
2-DI Const Const Const Const
3-HR
4-IR
5-Tim
nna KaHan pene | Uam ™n 3agaHHoe KP Kl KD Time
perynatop 3HayeHue 3HayeHue
PenakTop
TN PID - MWD perynatop ~
Coil: 7 ,Meas IR: 12 Set: IR v M (KP= 123 K= 234 . KD= 345 ,Mepuog 45 )|
[NponopunoHansHoe MIHTerpupylowee JuddepeHUMMpyLLWE PETYNHpOBaHKWE
v COXPAHHWUTD OTMEHHTD @ YIOAITIHUTD
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DIMM — KHOnKu OumMMupoe8aHus.
CueHapwuii BbINOAHAET a/IOPUTM AMMMUPOBAHNSA OAHOIO BbIXOAa ABYMA KHOMKaMM.

peructp | 3HadyeHue | MapameTp

RO 21 DIMM

R1 2,3,4 Tun perucrtpa: 2-DI, 3- HR, 4-IR
R2 1-1000 | Bxopg KHonku ON

R3 1-1000 | Bxopg KHonku OFF

R4 3,4 Tun peructpa: 3- HR, 4-IR

R5 1-16 Pernctp Bbixoaa

ANnroputm cneayrowmmn.

Mpw KpaTKOBPEMEHHOM HaXKaTuu (MeHee 1 ceKyHAbl) Ha KHOMKy ON 3HaYeHMe BbIXOAHOIO perncrpa
yBean4YnBaeTca A0 YCTAaHOBAEHHOIO A0 BbIK/IOYEeHMA 3HaYeHUA. [Tpy NOBTOPHOM KPAaTKOBPEMEHHOM HaXKaTuu
yBenmnumeaeTca 4o 3HadeHma 1023. Mpu yaepkaHnm kHonkn ON 3Ha4YeHme BbIXOAHOIo perncrpa megneHHo
YBENMYNBATLCA A0 MaKcMmanbHoro 1023.

Mpw KpaTKOBpEeMEHHOM HaxKaTum (MeHee 1 cekyHAbl) Ha KHOMKy OFF 3HayeHMe BbIXOAHOTO pernctpa
yMeHblUaeTca A0 Hyna. MNpu yaepxaHnu KHonku OFF 3HayeHMe BbIXOAHOro perncrtpa measeHHo
yMeHbLUaeTca A0 HynA.

Hanpumep, DIMM: KEY ON: IR17; KEY OFF: IR16, OUT: IR21

PenakTtop
Tun DIM - [wmmuposaHue ~

DummupoeaHne: Bxong DI v KHonka Brkn: 4 KHOMKa BuIKT: 5 Beixog IR~ 31
[1pW HaXATUM Ha KHONKY BKM, BLIXOL BKMIOYAETCA, NPW YAep:HKaHUW YBENUUUBAETCA. [1pM HaKaTHK Ha BhIKN - BLIKNKYAETCA M YMEHBLLAETCA,

' COXPAHWTD =) OTMEHUTH, X | VIAJIHTD
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MB IN - 3anpoc 3HayeHus Modbus Master.
CueHapuit pabortaeT c pexkumom Modbus RTU Master. CueHapuit nocblnaeT 3anpoc Ha yctpoiicteo Modbus u
noJly4yaeT OTBET CO 3HAYEHUEM.

peructp | 3HavyeHune | MapameTp

RO 22 MB IN

R1 1-1000 | NMepwuopg onpoca (eanHuua — 0,1 cek)

R2 1-247 Appec nonyyatens SlavelD

R3 1-4 ®yHKuma: 1:RD_COIL; 2:RD_DI; 3:RD_HR; 4:RD_IR
R4 0-10000 | Pernctp Modbus

R5 1-16 Konunyectso perncrpos

R6 0-979 Peructp coxpaHeHua pesynbtaTtos. IR+20

Yepes ykasaHHbIN NPOMENKYTOK BpemMmeHU B pernctpe R1 nocbinaet 3anpoc Ha yctpoiictso Modbus ¢
napameTtpamu (R2: SlavelD, R3: ®yHKuusa, R4: Pernctp, R5: KonnuyecTtso pernctpos) 1 nosiydaeT pesy/brar.
Pe3ynbTaT NnomeLLaeTcs B PErncTpbl, NepBbl HOMEpP KOTOPbIX YKa3biBaeTcs B R6.

Kpome oTBETa MOXHO NPOBEPUTL KOA, OLWNOKK B permctpe HR2906. HeT owinbok - kog 0. OTBeT ¢ owmbKom -
koa 1 ... 4. Het otBeTa - Kog, 5. Cratyc rotoBHocTn HR2907: rotos — 0, 3aHAT—1 ... 3.

Hanpumep, MB IN: t:0.4s; SlavelD:5; Funct: COIL; Reg: 6; kon-eo: 2; Pe3aynomam e: IR31,32

Pepaktop
'Tun MBIN - Onpoc Modbus ~

[lepwon onpoca (0, 1cek) 10 SlavelD: 3 [Function: Read DI  ~ Register: 1 [Konuuyecteo: 8 CoxpaHuts B IR20+ 34
Onpoc aatynkoe Modbus.
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MB OUT - 3anpoc usmeHeHus 3HayeHusA Modbus Master.
CueHapuit pabortaet c pexkumom Modbus RTU Master. CueHapuit nocblnaeT 3anpoc Ha yctpoiicteo Modbus
ANA U3SMEHEHMA 3HAYEHMA ero perucrpa.

peructp | 3HavyeHune | MapameTp

RO 23 MB OUT

R1 1-1000 | NMepwuopg onpoca (eanHuua — 0,1 cek)

R2 1-247 Appec nonyyatens SlavelD

R3 5,6 ®yHKumA: 5: Write Single Coils, 6: Write Single Registers
R4 0-10000 | Pernctp Modbus

R5 1-16 Twun peructpa

R6 0-10000 | Perncrp UCTOUYHMKA AAHHbIX ANA OTNPaBKK

R7 0-979 Peructp coxpaHeHua pesynbTaTa. IR+20

Yepes yKasaHHbIM NPOMEXKYTOK BpemeHM B pernuctpe R1 nocbinaet kKomaHAy Ha yctpoinctso Modbus ¢

napameTtpamu (R2: SlavelD, R3: ®yHKuus, R4: Pernctp, R5.6: 3HaueHMe AaHHbIX). Takum obpa3om meHseT

3HaYeHMe perncTpa yaaneHHoro ycrpoincraa no Modbus RTU. OT ycTpoiicTBa NnonyyaeT OTBET M NOMELLAET B

PEernucTp, yKkasaHHblt 8 R7. O6bIYHO OTBET NPUXOAUT TAKOM ¥Ke, Kakon bbin 3anpoc. 3ToT perncTp Bceraa IR. K

Homepy peructpa byaet npmbasnatbea 20. Hanpumep, Npu yKasaHMm 3HadeHua 11 oteeT byaeT coxpaHATbCs

B pernctpbl IR31, IR32, IR33, IR34. OTBET MOXKHO CBEPUTbL C 3aNPOCOM, €C/IM OH He cCoBNagaeT, Torga

creHepupoBaTb OWKMOKY. ECAn OTBET He BaKeH, TOrA4a HyXHO YKa3aTb HEe UCMOJIb3yeMbl PErncTp.

Kpome oTBEeTa MOXKHO NpoBepuTb Kog owmnbkm B pernctpe HR2906. HeT ownbok - kog 0. OTBeT ¢ oWMnbKom -

Koa 1 ... 4. Het otBeTa - Kog, 5. Ctatyc rotoBHocTn HR2907: rotos — 0, 3aHAT—1 ... 3.

Hanpumep, MB OUT: t:1.1s; SlavelD:5; Function: HR; Register: 30; 3HayeHue u3: IR23; Omeem 8: IR60
Penaktop

Tun MBOUT - 3anuce Modbus -

[Nepwon onpoca (0,1cek}) 10 SlavelD: 4 Function: Write Coil v Register: 1 JaHHble u3: IR~ 58 OtBeT B IR20+ 12
Januck B Modbus.
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MB TRIGGER - 3anpoc Ha nepekntoveHue peaucmpa Modbus Master.
CueHapuit pabortaet c pexkumom Modbus RTU Master. CueHapuit nocblnaeT 3anpoc Ha yctpoiicteo Modbus
ANA NEPEKNIOYEHMA 3HAYEHMA ero perucrpa.

peructp | 3HavyeHune MapameTp

RO 24 MB TRIGGER

R1 1-5 Tun pernctpa

R2 0-10000 Perncrp NCTOYHMKA NepekntoYeHmnn

R3 0—-65535 Mopor ypoBHA nepekatoydeHna. Ana guckpetHoro - 1
R4 1-247 Agpec nonyyatens SlavelD

R5 5,6 dyHKumA: 5: Write Single Coils, 6: Write Single Registers
R6 0 -10000 Pernctp Modbus

R7 -32768 +32767 | 3HaueHne ON

R8 -32768 +32767 | 3HayeHune OFF

R9 0-979 Peructp coxpaHeHua pesynbTata. IR+20

CueHapuli nepekno4eHus pese uau OuMmmepd.

CueHapuii BbINONHAETCA MO COObITUIO, @ He NO BPeMeHW. [Mpu NnepekntoYeHmM KHOMNKKM (yKasaHHoM B R1.2)
BbllLe YPOBHA (yKa3aHHoro B R3) nocblnaeT nonepemeHHoO 3HavyeHme On (R7) unum sHayeHune Off (R8) B moaynb
Modbus c ykazaHHbIMK napameTpamu (R4: SlavelD, R5: dyHKumA, R6: Pernctp, R7, R8: 3HayeHne AaHHbIX).
Ons dyHKumMmM 6: Write Single Registers - 3HaueHWe MoxKeT 6bITb B AnMana3oHe -32768 ao 32767. Ana dyHKUMM
5: Write Single Coils- 3HaueHne moxeT 6bITb 0 nan ntoboe He HoNb. MNpu NOOM He HY/IEBOM 3HAYEHUMU
MOAYNb OTAPABUT CTAHOAPTHYIO KOMaHAY BKAtoYeHUA pene — OxFFOO.

Kpome oTBEeTa MOXKHO NpoBepuTb Kog owmnbkm B pernctpe HR2906. HeT ownbok - kog 0. OTBET ¢ oWKn6Kom -
Koa 1 ... 4. Het otBeTa - Kog, 5. Ctatyc rotoBHocTn HR2907: rotos — 0, 3aHAT—1 ... 3.

Hanpumep, MB IF DI12 > 23, THEN: Modbus SlavelD: 34; Function: HR; Register:45; On:56; Off:67; Omeem &: IR98

Pepaktop
TWN MBTRG - Mepexnwqerne Modbus ~

EcnuexoaDI ~ 3 = 1 SlavelD: 3 JFunction: Write Coil v Register: 4 ,3HayeHne Buikn: 0 ,3HaueHue Brn: 1 ,OteeT B IR20+ 23
[NepekntodyeHue B Modbus. [1nA Coll 3HayeHna ecerga: ewikn - 0, erkn - 0xFFO0

@CGK‘J_A_‘{LZ Th OTMEHHTbD €=9 YAAJHUTD
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KEYSR — KHonka aummupoBsaHus.

CLI,EHapMVI NO3BONIAET CAeNaTb nepeKknr4veHme BbiXxoda C BbIKNTHOYEHHOIo COCTOAHMA Ha BK/IIOYEHHOE U
O6paTHO Nnpu KpaTkoBpeMeHHOM HaXXaTUM KHOMKU N U3MeHEHUE YPOBHA NMPU A0/ITOM Ha*XaTUMN.

peructp | 3HavyeHune MapameTp

RO 25 KEYSR KHOMNKa aummunpoBsaHumsa

R1 1-5 Tun BbixogHoro peructpa: 1-Coils, 3-HR, 4-IR, 5-Timer

R2 0-1000 BbixogHoOM pernctp

R3 0-500 Tun BxogHoro pernctpa: 0- Const, 1-Coils, 2-Dl, 3- HR, 4-IR, 5-Timer
R4 1-5 BxoaHoM pernctp

R5 0-1000 lNMoporoBoe 3Ha4YeHNE, KOHCTAHTA

R6 0-10000 Bpemsa yaeprKaHua KHOMKK

BxoaHble gaHHble: R3, R4;

BbixoaHble aaHHble: R1, R2;

MapameTpbl: R5, R6.

JNloruka paboTbl cueHapma « KHOMKa AMMMUMPOBAHUA» CAeayroLWan:

Mpn KPaTKOBPEMEHHOM YETHOM HaxKaTun (MeHee 1 ceKyHAbl) Ha KHOMKY 3HaYeHUe BbIXOAHOTO PErncTpa
yBEeNMYNBAETCA 40 YCTAHOBJEHHOIO A0 BblKAOYEHMA 3HAYeHMA. [1pn NOBTOPHOM YETHOM KPAaTKOBPEMEHHOM
HaXKaTuu yBenmumseaetca 40 3HaveHma 1023. Mpu yaepKaHMM KHOMKK 3HAYeHMe BbIXO4HOro pernucrpa
MeONeHHO YBeNNYMBATLCA A0 MaKCcMmanbHoro 1023.

Mpn KPAaTKOBPEMEHHOM HEYETHOM HaXKaTum (MeHee 1 ceKyHAbl) Ha KHOMKY 3HaYeHME BbIXOAHOro perucrpa
yMeHbLIaeTca A0 HynA. Mpu yaepaHUM KHOMKKU 3HaYeHMEe BbIXOAHOIO PErucTpa MeaieHHO YMeHbLLaeTca 40
Hy A,

®opmart 3anumcu: KEYSR (R1.2) =0 or 1023, In (R3.4), th (R5), t=(R6)

Penaktop
Tvn KEYSR - Kuonka ana guMmepa v

Tpurrep: HR ~ ~ 34 =0 or 1IF (Bxoa: DI v 5 =l 1 CBpemaA: 1000  MWNNUCEK)
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SUNR - Pacuet BpemeHu paccserta.

CueHapuit paccunTbiBaeT BpemMs pacceerta.

peructp | 3HavyeHune MapameTp
RO 26 SUNR

R1 1-5 ™n

R2 0-1000 BbIX perncrp
R3 0-500 K

R4 1-5 ™n

R5 0-1000 HOMmep AHA
R6 0-1440 B

CueHapuit paccunTbiBaeT Bpems paccBeTa B MUHYTax no popmyne C yHeToM 3a4aHHbIX KO3dPULMEHTOB.
Homep gHa B rogy MOXKHO NoayyunTb U3 permctpa IR9018.
KoappuumeHTbl MOXKHO nocumTaTh B cTaTbe: https://razumdom.ru/articles/primer_algoritma rassveta/

Hanpumep, SUNR IR123 = 153 * COS(2 * P/ 365 * (IR9018 + 9)) + 394

Pepaktop
Tun SUNR - Pacceet v
Pacceer: IR~ 123 = 153 *COS(2*PI/3B5* (IR~ 9018  +9))+ 394

B nepebIi perucTp BLIBOAMTCA pacdWTaHHOE BPEMA BOCXOAA B MUHYTAX
* KoadbdpmumeHT ana Tynel: 159

BTopoi perucTp HoMepa OHA B rogy, ykasate IR 9018

+ KoatpdbmumenT ana Tyner: 381

' COXPAHWTD J&
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7. WEB uHTepdeiic.
YnpaBaaTb U KOHOUIYPUPOBATb MOAY/IM MOXKHO C NOMOLLbLO BcTpoeHHoro WEB nHTepdeiica.

[na atoro Heobxogumo: 1) 3anyctute WEB 6paysep.
2) B cTpoKe 3anpoca HabpaTtb agpec moayns: 192.168.0.200.
3) OTKpoeTcs OKHO AyTeHTUDUKALMKN, B KOTOPOM HEOBXOAMMO BBECTU UMSA U NAPO/ib.

3atem OTKPOEeTCA OKHO NpuUBETCTBUA:

RAZUNVMIDOM

—

-

B 3TOM OKHE MOKHO Ha)KaTb 3 KHOMKK: HayKaB Ha IOroTUN MOXKHO NepeinTn Ha caiT razumdom.ru B pasaen
KaTasora.

HaKaB Ha KHOMKY CTPENOYHOro MHAMKATOPa MOXKHO NepemnT Ha Nob30BaTeIbCKyo CTpaHuLy 610Ka.
HaaB Ha KHOMKY «HAaCcTPOMKM RU» MOXHO NepenTy Ha CTpaHMLy HacTPOMKM 610Ka NO-pyCCKU.

4) OTKpoeTcs CTpaHULa ynpasaeHusa moaynem. Ha cTpaHuLe oTobparkatoTca 3N1eMeHTbI: 3aro0BOK,
KOMMNOHEHTbI 3HAYEHUI U KOMMOHEHTbI ynpaBaeHuUA. KOMNOHEHTbI MOXHO HAaCcTpaunBaTb.

MyneT ynpaBneHMA KOTENbHON

Input & Input 7

-32768-21845-10923 -0.5 1922 21844 32767 39767 49767

= D

B 33 &8
£ hasneswe
e

18 21844 21844

>
o xa 100

10922 10922

32768 21845-10923 05
0.5 05

-001.93

{ -
1923 -10923

05 .
oz 062 ‘g: N

| Temneparypa Bxoq

KomMnoOHeHTbI 3HAYEHUI MOXKHO TOJIBKO KOHTPO/IMPOBATb. 3Ha4veHuA BbIBOAOATCA B I'pad)M‘-IeCKOM Bnae n B
LI,Md)pOBOM Bnae. KOMNOHEHTbI ynpasaeHnAa MOXHO KOHTPO/IMPOBATb N UBMEHATDb. ,ﬂ,VICI-(peTHbIe BbIXOAbl
MOXHO NepPeKYaTb, aHaaA0rosble BbIX0Abl — USMEHATb 3HAYEHUA.

Ten/dakc: (4872)23-51-50 www.razumdom.ru 51



RAZUMDOM P ]
H0) __wwwrazumdomru ] VIHCTPYKLUA 110 HaCTpOlike

[Ona nepexona Ha CTPaHWULbI HACTPOMKN MoayNs HE0BXoAMMO HaXKaTb KHONKY Hacmpoliku B npaBom
BepxHeM yrny. OCHOBHas CTPaHMLA HEe MMEET A3blKa, TaK KaK BeCb TEKCT 3a[aeTCA B HAaCTPOMKax
Nnonb30BaTe/IEM U MOXKET ObiTb HanMcaH Ha 1tobom A3bIKe.

5) OTKpoeTcs cTpaHuLa HaCTPOMKN.

CneBa Ha cTpaHuLe oTobparKaeTcs AepeBO MeHI0 HacTpoiKkn. CnpasBa nose ¢ NoAcKaskamu A1a AaHHOM
CTPaHMLbI.

RAZUMDOM OnucaHue:
YnpaeneHue CueHapuu BEINONHAKTCA
= nocneposarensHo ¢ 0: no 127: u
HacTtpoiku mogyna noeTopAkTca ¢ 0.
AnNropuTMEbl Bo3moxHEl  Mepexogbl  Mexay
CueHapum cTpokamu  komaHgamu  GOTO,

CALL Bpemsa BbINONHEHUA OQHOA

Ausaint KoMaHak! 0,00001 CEKYHOBI.
CtpaHuua Bpema BbiNonHeHWA Bcex 128
KoMnoHeHThI komaHa 0,0013 cekyHosl [Ins

e YCKOpeHWA paboTel  NOCneaHAnR
KoadbhuLMEHTLI KoMaHaa nonxHa deime GOTO 0.
WHaukaTopbl Coil1...Coil8 = OWCKDETHLIE

Beixoasl R1-R8, ecnu oHW ecTe.
o] Coil0___Coil23 - donaru FO - F23.

HacTpoiku cetu DI1.. DI8 - auckpeTHele BXxoasl IN1
Ethernet - IN8, ecnu oHM ecTb.
mMQTT HR100.. HR2670 - cusHapun.

IR1._IR8 - 3HadyeHne ALIM1-ALINS
Modbus IR11..IR18-3HaueHUA BX0O0B 1-8
OocTtyn IR20...IR999 - nepemeHHsle O3Y.
HR&2  HRS92 - nepemeHHble EEP

Monk3oBaren IR 9004 ... IR 9007 - [laTa.

CuctemHble IR 9008 .. IR 9010 - Bpema.
Bpema u gata IR9011 IR 9016 - Ser Num.
KoHdmrypauus IR 9020 - CnyyaiHoe Yynucno.

- HR 2980 HR 2995 - moctyn K

06 ycTpoiicTBe Taimepam TIMERO - TIMER15.

HR 3000..HR 3999 - pocTtyn K
Bepcua MO - 2.07 nepemeHHsiM IR0 IR999.
OnucaHwe mogyns OcTanbHble He UCMONL3YHTCA.

MNYyHKTbI MeHI0:
1) YnpaeneHue — 370 CTpaHMWLLA NO/b30BaTENA C UHAMKALMEN AATYMKOB, NEPEKOYATENEeN U PErynaTopos.
2) Hacmpoliku modyaa —CTpaHWLbl AN HACTPOMKN MOAYNA.

B HM)KHeM YacTn meHto BbiBogUTCA MHGOPMauLma o Bepcum MO 1 ccbiika Ha CTPaHULY C ONUCaHUEM
Mmoayns.
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2.1) CyeHapuu; Ha 3Toli CTpaHULLE MOXKHO CO3aBaTb CLLEeHapun ans paboTbl MOAYAS U B3aUMOAENCTBUA
BXOA0B U BbIXOA40B.

CueHapuu

ercrErrrpEm et OCTAHOBWTH MM ITEPESATPYSKA
Peseperan konua (LBAAVARE P MY Darn He BobpaH SATPYSHUTDL

0:IR111=1R2*25

1: IF((DI1 = 1) AND (IR234 = 456)) THEN COIL2 = 1
2: NOP

3: NOP

4. NOP

5: NOP

6. NOP

7 NOP

8 NOP

9: NOP

10: NOP

MpuY HaxKaTUM Ha KHOMKY «PedaKkmuposamb» OTKPOETCA pefakTop. Jaa Kaxaoro Tuna GyHKUMN peaaktop
pasHbIin. CHM3Yy M cnpaBa byaeT nogcKkaska No GyHKUMAM U PerucTpam.

Penakrop
MN TRIG - Tpurrep v
purrep: COIL ~» 1 =0 or 1IF (exon: DI v 1 = 1 cBpema; 10 Munnuceuj
' COXPAHUTD =) OTMEHUTD, % Y/IAJINTH

Coil 1...Coil 8 - Buixoas! pene ¢ 1 no 8.

DI 0._.DI 7 - gucKpeTHele BXoabl ¢ 1 No 8.

HR 0.__HR 27 - HacTpoWKK CETA, Nyl He TPOraTh.
HR 40.. HR 63 - koaddUUWeHTsl BXoaoe ¢ 1 no &.
HR 100... HR 2670 - cueHapu1i.

IR 1_IR & - 3HaueHue ALLN exogoe ¢ 1 no 8.

IR 11..IR 18 - 3Ha4eHWA BXOO0B NOCNE NepecYeTa.
IR 20._IR 999 - npoMEYTOUHLIE NEPEMEHHLIE.
HRE2... HR9?Z - nepemenHwie EEPROM.

IR 9000. IR 9021 - uHDOopMAaLWOHHEIE DETUCTRLI
OcTtaneHele perncTpel IR He ucnonb3oBars.
TIMER 0. TIMER 15 - TaimMepb! ¢ 0 no 15.
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2.2)  [Au3saliH cmpaHuybl. PeJakTUPOBaHME 31EMEHTOB CTPaAHMULLbI.

HacTtpoiku CTpaHuubl

3aronoeok CTPaHWLbL Dashboard

Leet droHa zaronoeka: \E\

Lleet droHa cTpaHmMukL \E\

KapTimka doHa https:/frazumdom.ruw/upload/img/fon jpg

Liget n npozpausocTs \E\ e—--

HMHOWKEaTOpOE:

Paguyc vHaWKaTopoE: 10
3azop mexgy Gnokamu: 10
Mepuog onpoca, cek: 5

MNepemMelyeHne KOMNOHEHTOE. 3adMKCMpPOBATE ¥

IIPHMEHHUTDH

MOXHO pefaKTUpPOBaTh:

- 3ar0/JIOBOK OKHa;

- uBeT PpoHa;

- KapTUHKa PoHa;

KapTuHKy poHa Henb3Aa coxpaHuTb B B/0K, T.K. B 6/10Ke HET GpainioBol cuctembl. KapTUHKY MOXHO B35Tb
TONbKO € BHewHero url agpeca. Aapec KapTUHKM MOXKHO 334aTb B noJsie BBoga. [AanHa nonsa 48 cMMBONOB.
- UBETA MHAMKATOPOB;

- paaunyc 3aKpyrieHua MHANKaToOpPOB.;

- 3a30p mexay 610Kamu;

- nepuog onpoca cTpaHuupl oT 1 cekyHabl go 60 cekyHza;

- NONIOXXEHME KOMMOHEHTOB.

KOMMNOHEHTbI MOXXHO MeHATb. B 06bIYHOM peXrume OHM A0NAXKHbI ObiTb 3aPUKCMPOBaHbI. ECK nepekntounTb B
NONOXEHWNE «MEPEMELLATbY, TOrAa KOMMNOHEHTbl MOYHO NepeaBuraTb Ha F1aBHOM CTPAHULIE U MEHATb
pa3mepbl KOMMNOHEHTA. 3aTeEM Ha CTPaHULE B BEPXHEM JIEBOM YTy HYXKHO HaKaTb KHOMKY « COXpaHUTb
KoopAauHaTbl». KoopauHaTbl U pasmepbl COXpaHATbCS B pa3aene [AnsanH — KoMnoHeHTHI.
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Coxpauuts koopgaunatal  LLIMpUHA KOMNOHEHTA 1:

Component 1

Jaxpeito

Component 3 Component 4 Component 5

Component 6

Component 7

-10923 10922
Compi nent 2

Component 8§

-21845 . 21844
Y

KoHdurypauuto AaHHOM CTPaHULLbI MOXKHO COXPaHUTb B paiin B popmare json, MOKHO obpaTHO 13 paina
3arpysuTb Ha cTpaHuuy. MNocne 3arpy3ku daiina nona sBoga byayT 3anonHeHbl AaHHbIMWU. 3aTeM aHHble
MOKHO OTpeAaKTUpoBaTh. Mocne 3Toro Heo6XoAMMO HaXKaTb KHOMKY NPUMEHUTD.
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Au3aiiH KomnoHeHmMos. PejaKTMPOBAHNE KOMMNOHEHTOB.

On3aiiH KOMMNOHEHTOB

CeTesan nanka KapTUHOK https://razumdom_ru/upload/img/
KomnoHeHTs!
Homep| Ha Cneea Ceepxy | Wupuna |Ueet dona MpozpaqnocTe  |LleeT TekcTa Kaptuuka ON Kaptuuka OFF

1 | Component 1 1] 0 190 \E\ —— \E\ i_on.gif ﬁ i_off gif —
2 |Component2| 0 0 190 @ —— \E\ k_on.gif 5;_;,:,' k_off.gif 5%.:?5
3 |Component3| 0 0 190 \E\ oa— \E\ I_on.gif - |_off gif 53(..
4 | Componant 4 0 0 190 \E\ oa—— \E\ r_on.gif r_off gif
5 |Component5| 0 0 190 @ o=l \E\

6 |Componenté| 0 0 190 \E\ o— \E\

7 |Component7| 0 0 190 @ oasss—— \E\

8 | Component 8 0 0 190 @ —— \E\

9 |Components| 0 0 190 \E\ o— \E\

10 |Component 10| 0 0 190 @ o=l \E\

11 |Component 11| 0O 0 190 @ oa— \E\

12 |Component12| 0 0 190 \E\ oa— \E\

13 |Component13| 0 0 190 @ o=l \E\

14 |Component14] 0 0 190 | [0 |c———| |-

15 |Component15 0 0 190 \E\ oa—— \E\

16 |Component16] 0 0 190 \E\ o=l \E\

17 |Component17| 0 0 190 \E\ a— \E\

18 |Component18] 0 0 190 \E\ oa— \E\

19 |Component19] 0 0 190 @ o=l \E\

20 |Component20| O 0 190 \E\ a— \E\

21 |Component21| 0O 0 190 @ oasss—— \E\

22 |Component22{ 0O 0 190 @ —— \E\
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2.3.1) KomnoHeHmeol - KoaghgpuyueHmeol;
KoadppmumeHTbl ANA aHanoroeeiX BXo4o0B

Bxoa Koadpdpuumentei
1T |IRMM=IR1~ 123 I 456 + 789
2 [IR12=IR2* 123 I 234 + 345
3 |IR13=IR3~ 678 I 789 + 890
4 IR14=IR4~ 3 I 4 + 5
5 |IR15=IR§~ & r i + 8
6 [IR16=IR6* 9 I + 2
7 [IR17=IR7~ 3 I 4 + 5
8 IR18=IR8* 6 r 7 + 888

Kanekynatop koadygpuumneHToB

Homep exoga: 1 (1..8)

3Hauenune napametpa - 0 (°C, %, Lux.)
SAINATD ATTIT sPECEEPEY-VNTp I H)

3Hauenune napametpa 2: 0 (°C, %, Lux...)
PACCHHTATD sTErCTery:- iy -]

KoHdmrypaumsa
RIS EERI e COXPAHHWTD
| Buibepute dhaiin | Daiin He exibpan SATPY3HUTDH

3arem HamaTtk KHonky "TIpUMeHnTE"

KoadpdunumeHTbl MOXXHO CAMOCTOATE/IbHO PACCUMTaTb M 3aMN0HUTL NoAsA. [pUmep pacyeta MOXKHO
nocMoTpeTb B cTaTbe: https://razumdom.ru/articles/rasschityvaem koeffitsienty/.
MOXHO MCMO/b30BaTb BCTPOEHHbIW Ka/IbKyAATOP.

NMocnepoBaTtenbHOCTb I,Cl,el‘/lICTBl/I[;I cneayrwoulan:

1) NOAKNOUYUTD AATUMK.
2) B none Homep exoda 3anvcaTb HoOMep KaHana (1 ... 8), K KOTOpoMy NOAKNOYEH AATUUK.
3) yCTaHOBUTb AATYMK B KaNMOPOBOYHYIO Kamepy.
4) nocne ctabuansaumm 3Ha4eHUM BNUCATb 3HAYEHWE NepBOro NapameTpa B nose 3HayeHue
napamempa 1 v HaxKaTb BBOA,. BmecTe ¢ 3anMcbio 3HaYeHMA 3anuwleTca Tekywee 3HavyeHme AL ana
nepBoro napameTpa B none 3sHavyeHue AL 1.
5) U3MEeHUTb BENNYMHY KAMMATUYECKOro NapameTpa.
6) nocne cTabmnmsaumm 3Ha4eHU BNMcaTb 3HaYEHWE BTOPOro napameTpa B nose 3HavyeHue
napamempa 2 v HaXKaTb BBOJ, BmecTe € 3anncbio 3HaYeHMA 3anuuieTca Tekylee 3HadyeHme AU gna
BTOPOro napameTpa B nose 3HaveHue AL 2. 3atem moaynb paccymnTaeT KO3POUUMEHTbI U
nepenuueT 3TU NapameTpbl B perncTpbl KoadpduumMeHToB HOMeEpa KaHana, yKasaHHoro B nosie Homep
exoda.
Mocne atoro B permctpax IR11 ... IR17 6yayT BbIBOAUTLCSA 3HAYEHUA B 3a4aHHbIX GU3NYECKUX BENMUUYMHAX,
nepecyYmnTaHHbIX No Gopmyne NMHENHOM GYHKLMN.
KoadpdmumneHTbl MOXKHO COXpaHUTb M B AaNbHeLWeM CHOBA 3arpy3uTb.
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2.3.2) MHAuKkamopebl; HacTpolika KOMNOHEHTOB BBOAA UK BbIBOAA.
Bcero moXHO MCNoAb30BaTb 32 KOMMNOHEHTA.

HacTpoWKM KOMMNOHEHTOB

Homep|lokazaTs Tun Hazeanmne Cydpepurc Mun Makc |3HaveHue Peructp
1 NepexknwyaTens v Component 1 -32768 | 32767 OFF | Register 1
2 MNepexknwyaTens v Component 2 -32768 | 32767 OFF | Register 2 v
3 MNepeknwHaTens ¥ Component 3 -32768 | 32767 OFF |Register 3 ~
4 MNepexknwyaTens v Component 4 -32768 | 32767 OFF | Register 4
5 MNepeknwyaTtens v Component 5 -32768 32767 OFF Register 5
6 NepexknwyaTens v Component 6 -32768 | 32767 OFF |Register 6 w
7 MNepeknwyaTtens v Component 7 -32768 32767 OFF Register 7 v
8 MNepernwyaTtens v Component 8 -32768 | 32767 OFF | Register 8 +
9 O Ctpenka 1 A Component 9 -32768 | 32767 4082 |Register 9 w
10 [ |Crpenka 1 & Component 10 -32768 | 32767 4082 |Register 18w
1 O Ctpenka 1 A4 Compeonent 11 -32768 | 32767 4081 |Register 11w
12 OJ Ctpenka 1 v Component 12 -32768 32767 4084 |Register 12+
13 O Ctpenka 1 v Component 13 -32768 | 32767 4083 |Register 13w
14 OJ Ctpenka 1 v Component 14 -32768 32767 4083 |Register 14+
15 [ |Crpenka 1 & Component 15 -32768 | 32767 4084 |Register 15w
16 O Ctpenka 1 A Component 16 -32768 | 32767 4084 |Register 16w
7 [ |Crpenka 1 & Component 17 -32768 | 32767 0 Register 17 v
18 O Ctpenka 1 v Component 18 -32768 32767 0 Register 18w
19 OJ Ctpenka 1 v Component 19 -32768 32767 1890 | Register 18w
20 O Ctpenka 1 v Component 20 -32768 | 32767 2490 |Register 20w

Heucnosnbsyemble KOMMOHEHTbI MOXKHO BbIK/IHOYUTb, CHAB Fa/I0YKY B KO/IOHKe «[1oKa3aTb».

Pasmepbl 1 LBETa KOMNOHEHTA MHAMKATOPA MOXKHO MEHATb B pasaene «JM3alH KOMNOHEHTOBY.
BHyTpeHHWe 31eMeHTbl MacliTabmnpyroTca C UISMEHEHNEM Pa3Mepa KOMMOHEHTA.

CydduKc - noanmnck K 3HaYeHuIo, MaKke gamHa 32 cumsona. byks Kupunnumueit ymectutcs 8 2 pa3a MeHbLLUeE.
B 3TOM Ke none 3anmncbiBaeTca MHOXUTENb. [11A BbIBOAA AECATUYHbBIX 3HAYEHWUI HYXKHO BBECTU MHOXMUTEND U
TOUKY € 3ansTol, Hanpumep: 0.01;°C — Toraa 6yayT BbiBoAUTLCA 3HaYeHus 0,01°C. Unu 100;°C - Toraa byayt
BbIBOANTLCA 3Ha4yeHna 100°C. Unu ¢ mmHycom -2.8;°C — Toraa 6yayT BbIBOAUTLCA 3HAYEHUA B 06paTHYIO
CTOPOHY C KoappunumeHTom 2,8.

JOCTYNHO HECKOJIbKO TMNOB MHAMKATOPOB:

«ON-OFF», «Undpa 1», «Undpa 2», «Crtpenka 1»:
. |
Ceer TemMneparypa Jaenexne
100 1000 5 2 Pasprmetne
Baz
0 I -
(-]
c kMa
e )|
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«Crtpenka 2»,

«Ctpenka 3», «/InHenKa 1»:

«Crpenka 4»,

Pazpaxenue
L - S - 500 0 166 333 500 666 833 1000
“EJ’a?KHOCTh Tém‘repar,qi;J eflasneﬂueaae -
83 816 158 832 -
*C 1000 \‘:j &Ma 1000 -
0 166 333 500 666 233 1000

«JInHeMKa 2», «JInHenka 3», «JInHenKa 4», «dperim», «KapTuHKa»:

BNaHOCTb TeMneparypa HaeneHue

1000 1000
833

666

- 500
333

166

0

]
581.00

®pelim nnn KapTrUHKa — 3TO CCbiIKa Ha BHeLHW url agpec ¢ BUAeo, KapTUHKOM UK CTPaHULEN.
Ona tuna "®penm" - cebinka popmara: "[Mone HassaHume][None Cypdukc]”

Hanpumep, [https://cameras.inetcom.ru/embed][/4]

Ona tvna "KaptuHka" - cebinika dopmara: "[None HassaHue][None Cyddpukc]

Hanpumep, [http://95.143.219.190:80/mjpg/vi][deo.mjpg]

JocTynHO 3 TMna opraHoB ynpasaeHUA:
«ON-OFF», «Undposon», «JIMHENHbINY:

|
Output 8 Output 9 Output 10
10
C ] )
10
10
- |
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2.3.3) Peaucmpebi; OnvcaHne pernMcTpos BBOAA M BbIBOAA.

OnucaHWe perucTpoB

Homep|®yHkumsa| Peructp |3Havexune HazeaHue
1 |Coilw 1 QOFF Register 1
2 |Coilw 2 OFF Register 2
3 |Coilw 3 OFF Register 3
4 |Coilw 4 OFF Register 4
5 |Coilw 5 OFF Register 5
6 |Coilw 6 OFF Register 6
7T |Coilw 7 OFF Register 7
8 |Coilw 8 OFF Register 8
9 |IR 1 4083 Register 9
10 |IR ~ 2 4087 Register 10
M |IR ~ 3 4085 Register 11
12 |IR ~ 4 4083 Register 12
13 |IR ~ 5 4086 Register 13
14 |IR ~ 6 4085 Register 14
15 |IR ~ 7 4084 Register 15
16 |IR w 8 4086 Reqgister 16
17 |IR w 9 0 Reqister 17
18 |IR w| 10 0 Reqister 18
19 |IR | 1 1890 Reqister 19
20 |IR ~| 12 2493 Register 20

34ecb He0HXOAMMO MPUCBOUTL HYXKHbIM PErucTpam nmeHa. [anbwe obpalwieHve byaer uatm He K

perncTpam, a K UMeHam.

Ten/dakc: (4872)23-51-50
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2.4.1) Hacmpolika cemu - Ethernet;

HacTpowka cetn

MAC agpec: 00:80:E1:04:2B:4C

IPvd agpec 192.168.0.201
IPv4 macka 2552552550
1Pv4 wnioz: 192.168.0.7

Wenonssosats DHCP: [

IP knueHTOB ONA goctyna Yepes Modbus TCP

OrpannueHne goctyna Tonsko ana Modbus TCP: O
Agpeca: 0.0.0.0 unu x.x.x.255 oTKpLIEEIT LOCTYN BCEM
IPv4 anpec 1 192.168.0.255
IPv4 appec 2 192.168.1.1
IPv4 agpec 3 192.168.1.1
IPv4 agpec 4 192.168.1.1
IPv4 agpec 5 192.168.1.1
IPv4 agpec b 192.168.1.1
IPv4 agpec 7 192.168.1.1
IPv4 agpec 8 192.168.1.1
IPv4 agpec 9 192.168.1.1
IPv4 appec 10: 192.168.1.1

2.4.2) Hacmpoliika cemu - MQTT,;
HacTtpoinkun MQTT

KopHeean Tema: RELAY
KnnenT: KyxHa

IP Anpec Bpokepa: 192.168.0.117
Yanate IP no URL: Hanpumep, watt.ru
MopT bpokepa: 18832
Monb3oeatens: admin
Maponk: admin

Makc. 2agepwka nepsgaum: 10

Topic KoMnoHeHTLL:
Topic Coill - Coils: [J
Topic DI1 - DI8: (]

Topic IR11 - IR18: [

IIPHMMEHHUTD
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2.4.3) Hacmpolika cemu - Modbus;

~——Modbus RTU R5485—

Agpec: 34

CropocTe: 9500 v
Onuu: 2 STOPS NO ¥
Pesxam paboTel: MaASTER v

IIPHIMEHHUTD

YnpaeneHwe ycTpoOUCTBaMU

Agpec - Slave ID: 3
DyHKLA: Read COIL ¥
Peructp: 1
KonuuecTeo: 1

Oreer & peructp IR20+: 23

OTIIPABHTD

Ecnu BbIbpaTb Pexkmum paboTtbl MASTER, Torga oTKpbiBaeTcs BTopoe nosie — YnpaBaeHue yCTPonCTBamm.

2.5) Monb3oeamenu; [locTyn ecTb K ABYM No/b3oBaTensam. Ha ctpaHuue 3agaeTca N0rMH U Naposib.

~—— AOMWHUCTpaTOp

Wras: admin

Mapons: teees

ITPUMEHHTD

NMone3oBaTtenk

Wna: user

Mapons: sess

ITPMIMEHHTD

Ten/dakc: (4872)23-51-50
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2.6.1) CuctemHble — [laTa 1 Bpems; YCTaHOBKA AaTbl M BDEMEHM.

~—YcTaHOBKa BpeMeHM U OaTbl—,

Bpema u3 mogyna:

Bpems: 14:10:56 14:10:46 @
[eHs Hepenu: Cpepa ~

Oara: 03.01.2000 ™

IIPUMEHHWTD

Bpema n3 UHTepHeTa:

Baw IP: 91.195.205 45
Yacoeoi noac: Europe/Moscow
CueuweHue: +03:00

Bpema: 09:17:24 200

Hara: 2021-07-05

HeHb Henenu: 1

HeHb B rogy: 186

YCTAHOBHTD

Bpema u3 Bpayaepa:
Bpema: 09:17:41
Hara: 05.07.2021
HeHb Henenu: 1

YCTAHOBHTD

BpeMma paccBeTa M 3aKaTa:

WwupoTa: 54 195880
HonroTa: 37.619408
[arta pacuera: 18 .06 2021 i

SAITPOCHTD

MOXHO y3HaTb TeKyllee Bpema B moayne DEMSSER;
Monyuntb Tekywee Bpema us UHTepHeTa 1 yCTAaHOBUTD;
Monyuntb Bpema us bpaysepa 1 yCTaHOBUTb;

M paccunTtaTb BpemaA paccBeTa M 3aKata Nno KoopaMHaTam B 3a4aHHYIO 4aTy.

Ten/dakc: (4872)23-51-50
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2.6.2) KoHowurypaums; lenctsma c KoHoUrypaumen, Nnpoueccopom 1 nHbopmaumsa o 6a0ke.

KoHdpurypauma

LG RUGRENNES 13 O3Y B EENMPOM

LOIMENAINEENY ) conep#moe EEMNPOM

KoHdurypauma

COXPAHKTD Fatlxel oyt
GLOMGHANERENN Y [TM3aidH CTpaH UL
SLOMCE AU TENNE ) [IU3aiAH KOMMOHEHTOR
COXPAHWTD N o]

COXPAHHTD 3Gy Tayes

COXPAHMED Jeklaydor I TRezyl

[enAcTBMA ¢ NpoLIeCCOPOM

IHHEPESATPYSKA RyIItEIael o]

WHdpopmaunna

Mogyns: DRM8BER

Tun mogyna: 32

CepuiHbiA Homep: 2035.3350.5048 5004 0028 .004C
MAC appec B cetu: 00:80:E1:04:2B:4C

Homep eepcun BCTpoeHHoro MN0: 2.07

CueTumk HapaboTkn: 1825 yacoe

ObbeEM naHHbIX EEMPOM: 24126 6anT u3 32768 bant

MoHO cbpoCcUTb, OBHYNUTb M Nepe3arpysnTb;
CoXpaHuUTb KOHUrypaumto No pasaenam;
MOHO NOCMOTPETHL HEKOTOPYIO MHOPMALMIO NPO MOAYb.

Ten/dakc: (4872)23-51-50
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2.7) 06 ycTpovictee. UHPopmauus 06 ycTponcTee U KOMNaHUW.

RAZUNVIDOM

KomnaHua «RAZUMDOM»
ABNAETCA  MPOW3BOAMTENEM W
nocTaeLlMkoM 0BopynoBaHuA AnA
1. Monyne: DRMSSER: YMHOMO [O0M&a, &BToOMaTU3auuM
' ’ ’ 30aHWA N QUCNETYEPU3ALINK.
Anpec: 300026, r Tyna, yn
Praanckan a. 20, ogp. 311

Moayrnb UMEET Creayowme 0COGEHHOCTH:

Qnucanle MoyNa Ha CTpaHuLe caiTa

2. BctpoenHsid WEB cepeep ona ynpaenedua c [NK yepes WEB Gpayaep;

3. ¥npaenaetca no ceTw Ethernet no npotokony MODBUS TCP (Port 502, SlavelD 34); Te"‘%fPF’W +7(4872)23-51-50
Email: info@razumdom.ru
4. ¥YnpaenaeTcA no wuHe R5485 no npotokony MODBUS RTU (SlavelD 34); Skype: marfusharado

Skype: razumnydom

5. ¥npaenaetca no npotokony MQTT; facebook com/groups/razumdom

6. BCTpoeHHLIe anropuThbl B3aMModeACTEBMA BXOAOE M BLIXOOOB;

7. GET 3anpocsk!, oTBET Maccue 0ObeKTOR B dhopmMaTe json:

7.1. Bo3epalulaeT coCTOAHWE yKazaHHoro exona IR:

Janpoc: URL http #1192 168 1 200/4nputir json?A=1&B=2 A — Homep perucTpa IR; B - KoNWMUY&eCTBO
perucTpoe;

Oteet: "id" - agpec bnoka; "ir" - Homep perucTpa; "value" - 3HaYeHWe perucTpa;

7.2. Bo3epallaeT CcOCTOAHWE yKazaHHoro exona DI

Janpoc: URL http /192 168 1 200/nputdi json?A=1&B=2 A — Homep peructpa DI; B - KkonuyecTeo
perucTpoe;

Oteet: "id" - agpec Gnoka; "di" - Homep perncTpa; "value” - 3HaueHWe perucTpa;

7.3. Bo3epauwlaet coctoAHKe peructpa HR:

3anpoc: URL http /4192 168 1. 200/gethr json?A=0&B=4 A — Homep peructpa HR; B - konnuyecTBo
pPerucTpoe;

Oteert: "id" - anpec Bnoka; "hr" - HoMep perucTpa; "value” - 3HaYeHWe perucTpa;

7.4. YcTaHaBnNMBaeT 3HadeHWe peructpa HR:

3anpoc: URL http #1192 168 1. 200/sethr json?A=11&B=234 A — Homep pervctpa HR; B - HoBoe
3IHadeHue pernctpa HR;

Oteet: "id" - agpec bnoka; "hr" - Homep perucTpa; "value” - 3HaYeHve perucTpa;

7.5 YcTaHaBNWBAaET aHadeHWe pernctpa Coil:

3anpoc. URL http#/192.168.1.200/setcoil json?A=3&B=1 A — Homep pervctpa COIL; B - HoBOe
aHadeHue peructpa COIL (0-1);

Oteet: "id" - agpec bnoka; "coil" - Homep perncTpa; "valug" - 3Ha4YeHWe perucTpa;

7.6. Bo3epawaeT coctoAHKe pervctpa COIL:

3anpoc: URL http #1192 168 1 200/getcoil json?A=0&6=4 A — Homep peructpa COIL; B -
KOMNMWYECTBO PErUCTPOE;

Oteet: "id" - agpec bnoka; "coil" - Homep perucTpa; "value"” - 3Ha4YeHWe perucTpa;

Ha aToi cTpaHuue nHdopmaums o mogyne 1 o NpousBoauTene.
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8. GET 3anpocbl.
YnpasnaaTb U KOHGUTYpPMPOBaTb MOAYN, 3aNUCbIBas U YnTasa pernctpbl Modbus morkHo yepes GET 3anpochl.
Bo3spauwjaem cocmosaHue yKa3aHHoz20 exo0da IR:
URL http://192.168.1.200/inputir.json?A=1&B=2
MapameTpbl: A — Homep Bxoda perncTpa IR uintl6, gna KoToporo Heo6X0ANMO BEPHYTb COCTOSIHUE;
B - KOAMYecTBO 3anpallmMBaemMblx permcTpos uintle;
Pe3ynbTat 3anpoca: Maccns 06BEKTOB € ero cocToaHMeM B popmaTe json:
"id" - agpec 6510Kka 13 pernctpa HRO uints;
"ir'" - Homep perucTtpa, Ymcao uintle;
"value" - Tekylwlee 3HaYeHne pernucTpa, uncno intle;
Mpumep otseTa: {"id":"34","ir":1,"value":-24586},{"id":"34","ir":2,"value":-24586}
Bo3spauwjaem cocmosHue yKa3aHHo20 exoda DI:
URL http://192.168.1.200/inputdi.json?A=1&B=2
MapameTpbl: A — HoMmep Bxoga pernctpa DI uintl6, ana KoToporo HeobxoAMMO BEPHYTb COCTOAHME;
B - KOAMYecTBO 3anpallMBaeMblX PermcTpos uintle;
Pe3ynbTtaTt 3anpoca: Maccre 06BHEKTOB € ero coctTossHnem B popmaTe json:
"id" - agpec 6n10Ka n3 peructpa HRO uints;
"di" - Homep perunctpa, ymcnao uintle;
"value" - TekyLLee 3HaYeHWe perncTpa, umcno uint8 (0 ... 1);
Mpumep otseTa: {"id":"34","di":1,"value":0},{"id":"34","di":2,"value":1}
Bo3spawaem cocmosAHue peaucmpa HR:
URL http://192.168.1.200/gethr.json?A=0&B=4
MapameTpbl: A — Homep permctpa HR uintl6, 4na KoToporo Heob6xoAMMO BEPHYTb COCTOAHUE;
B - KONMYeCTBO 3anpalMBaeMbIX PErNCTPOB Uintl6;
Pe3ynbTaTt 3anpoca: Maccre 06BHEKTOB C ero coctTossHuem B dopmaTe json:
"id" - appec 6n0Ka n3 pernctpa HRO uint8;
"hr" - Homep perucTpa, uncno uintle;
"value" - Tekyuwee 3HaYeHNEe perncTpa, Yncno intle;
Mpumep otseTa: {"id":"34","hr":0,"value":34} {"id":"34","hr":1,"value":0},{"id":"34","hr":2,"value":-
22336},{"id":"34" "hr":3,"value":-14335}
Bo3epawjaem cocmosHue ykazaHHo20 peaucmpa Coil:
URL http://192.168.1.200/getcoil.json?A=1&B=4
MapameTpbl: A — Homep peructpa COIL uintl6, aAnsa KoToporo Heo6XoAMMO BEPHYTb COCTOAHMUE;
B - KONMYeCcTBO 3anpallMBaeMblX PerMcTpos uintle;
Pe3synbTat 3anpoca: Maccus 06BEKTOB € ero COCToAHMEM B popmaTe json:
"id" - appec 6n10ka 3 perncrtpa HRO uint$;
"di" - Homep peructpa, ymcso uintl6;
"value" - Tekyulee 3HayeHue permcrpa, unmcao uint8 (0 ... 1);
Mpumep oTeeTa:
{"id":"34","coil":1,"value":0},{"id":"34","coil":2,"value":1}6{"id":"34","coil":3,"value":0},{"id":"34","coil":4,"val
ue":1}
YecmaHaenusaem 3HavyeHue peaucmpa HR:
URL http://192.168.1.200/sethr.json?A=11&B=234
MapameTpbl: A — Homep peructpa HR uintl6, ans KoToporo He0b6xoAMMO YCTAaHOBUTb COCTOSIHUE;
B - HoBOe 3HayeHue peructpa HR intl6 (-32768 ... +32767);
Pe3ynbTaTt 3anpoca: ogmMH 06bEKT ¢ cocToaHMeM B popmaTe json:
"id" - appec 6510Ka 13 pernctpa HRO uint8;
"hr" - Homep perucTpa, umcno uintle;
"value" - Tekylwee 3HaYeHNe pernucTpa, uncno intle;
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Mpumep otseTa: {"id":"34","hr":11,"value":234}
YcmaHaenusaem 3HayeHue peaucmpa Coil:
URL http://192.168.1.200/setcoil.json?A=3&B=1
MapameTpbl: A — Homep peructpa COIL uintl6, gna KoToporo He0b6xoAMMO YCTaHOBUTb COCTOAHUE;
B - HoBOe 3HaueHue permcTtpa COIL uint8 (0 ... 1);
Pe3ynbTat 3anpoca: ogMH 06BEKT € COCTOoAHMEM B popmaTe json:
"id" - agpec 6510Kka 13 pernctpa HRO uints;
"coil" - Homep perucTpa, umcno uintle;
"value" - Tekyllee 3HaYeHUEe perucTpa, YNCo uints;
Mpumep otseTa: {"id":"34","coil":3,"value":1}

TaK e UCno/ib3yeTcs el HECKOIbKO CYXKebHbIX 3anpocoB A4 obMeHa CTpaHULbl C 610KoM.
3anpoc 0aHHbIX 06 anzopummax:
URL http://192.168.1.200/algos.json
3anpoc 0aHHbIX 06 KOHU2Yypayuu KOMNOHEeHMoes:
URL http://192.168.1.200/ui.json?A=0&B=32
MapameTpbl: A— HOMEpP KOMMNOHEHTA uintl6, A KOTOPOro HeO6X04MMO BEPHYTb COCTOSAHUE;
B - KOAIMYECTBO 3anpalMBaEMbIX KOMMNOHEHTOB UiNtl16;
3anpoc 0aHHbIX 0 3HAYEHUAX KOMIMOHEHMO8:
URL http://192.168.1.200/getstr.json?A=0&B=32
MapameTpbl: A — HOMep KOMMOHEeHTa uintl6, ana KOTOporo Heob6xoaMMO BEPHYTb 3HAYEHMKE;
B - KOAIMYECTBO 3anpalMBaEMbIX KOMNOHEHTOB UiNt16;
3anpoc ¢paiinoe c Hacmpolikamu 6a0Ka no Kaxcdoli cmpaHuye:
algos.json
comp.json
ind.json
koef.json
modbus.json
maqtt.json
net.json
reg.json
site.json
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9. Mporokon MQTT.
YnpasaaTb Moaynem MOXKHO ¢ 06/1a4HOro cepemca nocpeacTsom npoTokosa MQTT.

2§ MOQTT Explorer

Hactpoikn MQTT

Application  Edit  View
Kopreean Tema: RELAY
KnuenT: KyxHa
¥ 192.168.0.117 b History & ~
IP Anpec Bpoxepa: 192.168.0.117 » $SYS (38 topics, 242 messages
¥ Mo#i nom
¥3Hats IP no URL: Hanpumep, watt ru ¥ Kyxun
¥ ADR:34
Mopt Bpokepa: 1883 Temnepartypa = 26.6 °C Publish -
Bnaxnocte = 72 %

Mons30BaTans: admin ¥ RED =200

set = 200 Topic
Mapons: admin ¥ GREEN =200 Moit gom/KyxHa/ADR:34/RED/set b

set= 200
Marc. 3agep*ra nepegaum: 10 ¥ BLUE = 200

set= 200 raw xml json
Topic KoMnoHeHThL O O @ %
Topic Coil1 - Coil: (]
Topic DI1 - DIg: [J A PUBLISH
Topic IR11 - IR18: (] 209

IITPUMEHHWTD

YKa3aTtb KopHegyto memy, Hanpumep, Mo gom. JivHa CTPOKM Mo 32 NAaTUHCKUX UK 16 pycCcKUX CMMBOAA.
YKasatb umsa KaueHma, Hanpumep, KyxHa. IanHa cTpoKM No 32 NaTUHCKMX MK No 16 pycCKMx cMMBOa.
Adpec bpokepa. IP agpec, Hanpumep, 192.168.0.117.

Mopm 6pokepa: 1883 ana TCP coeanHeHus unn 8883 ana TLS noakntoyeHua ¢ ucnosb3oBaHmem SSL.
Jlo2uH u napons. AnvHa cTpoku no 32 cnmeoa.

3anucb Tonukos cneaytolero tuna: (Tema)/(Knnent)/ADR:(Modbus)/(Topic)

Kanansbi (Topic Publish): KomnoHeHTbl; COILL ... COILS; DI1 ... DIS; IR11 ... IR18;.

Kananb! (Topic Subscribe): COIL1/on ... COIL8/on, KomnoHeHTbl/set.

HeHy»KHble TONMKWU MOXHO OTK/IIOYaTb.

Mpw BKAtOYEHMM ToNMKOB KOMNOHEHTbI, BCe HAaCTPOMKM 3a4atoTcs B pasgene: KomnoHeHTbl — MHAMKATOPDI.
MoO»KHO 3a4aTb UMA, 3a4aTb cyPpPuKc. Ona Tonnkos NHAMKATOPbI MOXKHO 334aTb KO3ghguyueHm BbiBOAA
3HauyeHwusA. Ecnm 3apatb cydduke, Hanpumep, 0.1;°C, Torga 3HavyeHma ByayT BbIBOAUTLCA C AECATbIMU SONAMM.
Hanpumep, A8 YCTaHOBKM 3HaYeHUA HYXHO B TONuK Moli dom/KyxHa/ADR:34/GREEN/set 3anucatb
3HauyeHue B unudposom suae (200).

[na nepekntoyeHMA KaHana pene HyXHo B Tonuk Moli dom/KyxHa/ADR:34/Coill/on 3anucaTb 3Ha4yeHune B
umdposom Bmnae 0 ons BbIKAOYEHMA UK 1 unm bonee ANa BKAKOYEHMA.

Publish A
Razumdom/DRMSSER/ADR: 34/CQOIL1/on *
raw xml json

O O @

1
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10. NO ans ynpaBneHUA U HACTPOIiKK 610KOB

YnpaBaatTb MOAYNSAMU, HACTPOUTb MOAY/IM M HAaMMCaTb CLEEHAPUN MOMKHO 3anucblo B pernctpbl Modbus
HEeoBHXOAMMbIX 3HAUEHUIA C MOMOLLLbIO PA3/IMYHbIX MPOrPaMM:

10.1. npoepamma ModbusPoll

Mporpamma No3BoAAET YMTATb M 3aMNUCbIBATb B PErUCTPbI /t06ble 3HaYeHMs. [porpamma yHUBepcasibHas,
No3TOMy €€ NpUAEeTca HaCTPaMBaTb CAMOCTOATE/IbHO M cneumduyeckme gaHHble OHa He pacmndpoBsbiBaeT.

4 Modbus Poll - DRM88R_KNB - O x
File Edit Connection Setup Functions Display View Window Help
DEEE&|X|™[S 3|05 0615 16 22 23 101 T K2
DRM... [= (& =] == ]=] === DRMBER_Input [==@]=] DRM88R_KNB =N R =
Tx=F4:Err=1:ID=1:F | [Tx=7%Err=4:ID | Tx=77:Er=0:1D | [Tx=63Err=2:1D=1:F = 04: 3R = 1000ms Tx=53:Err=1:1D =1: F = 03: SR = 1000ms
alias| 00000 H Alias| 00000 H Aliss| 00000 ’J Alias| 000D Alias| 00010 Alias| o000 Alas| 00040 Aliss|  00050]  Alias 00060
[} Agpec a [l[o B I | 0 0 [fle] K o N 0 B 0
4] Mapawm nopra 0 1| Penel 0 (1] Bxopl 1 1| Bxoal -24586) K*X/N+B 0 DISCRET? 1 1 N 0| B 0| K 0
BT 8 | l2 pene2 o ||l2] Bxoaz 1 [|l2] Bxoa2 24328 KkewneB 0 DISCRET2 1 {2 I K 0 N 0
E Bpema seikn 0 73 Pene3 0| _3 Bxog 3 1 _3 Bxoa 3 -245868) K*}/N+B 0 DISCRET3 1 3 K 0| N 0| B 0
: Kop wacos 0 z Pened 0| : Bxop 4 1 : Bxoa 4| -245868) K*}/N+B 0 DISCRET4 1 : N 0| B 0| 1
|_5 Pa’\e- ; Pene 3 0 _5 Bxog 5 1 _5 Buxoa 5| -24586  K*X/N+B 0 DISCRETS 1 ? B 0| K 0|
] -1 _5 Pene 6 0 E Bxog 6 1 E Buxop 6/ -24586  K*X/N+B 0 DISCRETH 1 ; K 0| N 0|
7 -1 ? Pene 7 0 ; Bxog 7 1 ; Bixop 7| -24586  K*X/N+B 0 DISCRET? 1 ; N 0| B 0|
; -1 E Pene 8 0 E Bxog 8 1 ; Buxop 8 -24586  KFX/N+B 0 DISCRETS 1 ; B ) K )
; -1 _9 0 E 0 E 0| 0| 0 E K 0 N 0
DRMB88R_HR100_scen = [E][=]
Tx=70:Err=2:1D =1: F = 03: SR = 1000ms
| Alias 00100 Aha;l 00120 Alias 00140 Alias 00160 Alias 00180] Alias 00200
0 Tun 0 «o = 21 [ L Taiitep 0 [ 0 0 0
1 Peructp 1 0 DI=2 0 HOMEp 0 ™n 0 0| 0
4 Peructp 2 0 Inp 1 0 THR per 0 BX ONEPaH] 0 0| 0
_3 Peructp 3 0 Coil 1 0 3HaYeEH 0 tyHK 0 0 0
_4 Pernctp 4 0 Coil 2 0 T™n per 0 ™n 0 0 0
75 Peructp 5 0 Time =10 0 BbiX per 0 BX OMEpaHy 0 0 0
75 Peructp 6 0 0 THN BX per| 0 THR BBIX 0 0 0
77 Pernctp 7 0 0 BX per 0 BbIXOJ, 0 0 0
78 Peructp 8 0 0 0 ™n 0 0 0
79 9 0 0 0 EX 0 0| 0
E 0 0 0 0 0| 0
E 0 0 0 0 0| 0
12 0 0 0 0 0| 0
For Help, press F1. Port 7: 9600-8-N-2
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10.2. npoepamma RDControl Modbus 3

Mporpamma No3BoAsET yNpaBaATb U HacTpausaTb moayau PA. Mporpamma onTMMU3NpPOBaHa Aas paboTbl €

MOoAYNAMM PasymHbI OM M MOKET paclimdpoBbIBaTb MNOJy4eHHbIE AaHHble. porpamma He MOXKeT
co3faaBaTb CLEeHapuu.

% RD Control ModBus

Coeannerme  [MNogknrouennbie yerpoicrea  Wndopmeper  Hactpeikn nporpammer Mncrpymentel Mndopmauma
| coeguuenne i

= coM7

IHaCT OMKa yCTpOWCTEA I CocToAune I,0 CocToAune I,/0 CocToAune I,/0 BCe perucTphl
Holding Registers Input Registers Discrete Inputs Coils(Relays) Extended mode
|DRM8816M ;Hﬂgl 8- KaHaNbHbIF penelHblil MCMONHMTENBHBIA MOLYNb
Ajpec | cogepxumoe | 3Hauenne | onmcanve |

0 0x0000 oo Kanan 0

il 0x0000 Oao KaHan 1

2 0x0001 a Kanan 2

& 0x0001 at Kanan 3

4 0x0001 al Kanan 4

5 0x0001 al Kanan 5

6 0x0001 1 KaHan 6

7 0x0000 Kauan 7

10.3. npoepamma RDControl Modbus 4

I'Iporpamma NO3BONIAET YyNPaB/ATb U HACTPANBATb MOAY/IU U CO34aBaTb CUEHAPUN. I'IporpaMIvla

ONTUMM3UpPOBaHa AN PaboTbl C MOAYNAMMU PasyMHbI OM U MOKET paclumdpoBbIBaTb NONYYEHHbIE AaHHbIE
M co3aaBaTb CLeHapuu ana paboTtbl 610Ka.

RDCMB4

®arn OxkHa Coeawnenve Pervcpel  HacTpoikwn

Yerpororaa Kanans  CLsHapuK

MNOP
MNOP
MOP
MOP
MNOP
MNOP
MNOP
MNOP
MOP

Yetpoiicra [N | Cuenapmn | Bopwwiesamiwe  |Kowwewrapwn |
1 (DRMB8R) -
B
2
3
4
5
6
8
1

MOP

1 NOP
12 NOP
13 NOP
14 MOP
15 MOP
16 NOP
17 NOP
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