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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

Hacrosmuii  npotokon obmena «Modbus STRUNA+» (mamee mo TeKCTy — MPOTOKOI)
MpeHa3HAYeH ISl U3YyYEHHS MPABUJI B3aUMOJCUCTBUS ¢ cucTeMamMu u3MeputelbHbiMU «CTPYHA+»
(mayee MO TEKCTYy - CHUCTEMa) IpU MOAKIIOYEHHH K uH(popmannoHHOMY Bbixoxy BM1 «USB» wmm
«ABD»(RS-485), a Taxxke k Beixoay «9BA» (RS-485) bBPM1, BPU1, BCP1, BPMS.
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»

1 OOumue npuHIMIIBI 00MeHA

Hns oomena mexny bU1(BPM1,BPU1,BCP1,BPM5) u cucremoii cOopa MaHHBIX HCIOIb3yeTCs
Bbixosm USB mnn RS-485. OOMeH maHHBIMH BBITTOJHSETCS C UCIOJIB30BAHMEM IMPOTOKOJIA HA OCHOBE
MODBUS, ncnonbs3yeMoro B IpOMBIIUIEHHOM 000pYyA0BaHUU. [IaHHBIH TPOTOKOJI OTIpeIeNseT:

® YJaCTHUKOB oOMeHa, cuctemy coopa gaHHbIX CCJl (BBITONHSIONIYI0O B OOMEHE POJIb BEIYIIETO
ycrpoiictea Master  MS) u BUI1(BPM1,BP11,6CP1,6PM5) (BbImoaHSIONIEr0O B OOMEHE pPOJIb
NOYMHEHHOTO ycTpoiicTBa Slave SL);

® TMIOPSIIOK YCTAHOBJICHUS U MIPEPHIBAHUS CBSI3U MEXy HUMU;

e crnoco0 uaeHTHU(UKAIMY OTIIPABUTENIS U TTOJTYJaTelIs;

® TOPsAI0K OOMEHA COOOIICHUSIMH,

e CrocoObI 0OHApYKEHUs OMMOOK OOMEHa.

[IpoToKoI ynpaBisieT HUKIOM 3alpoca U OTBETa, KOTOPBIH MPOUCXOJUT MeXay ycTpoiictBamu MS
u SL, kak mokazaHo Ha PUCYHKE.

Master Slave
SL anpec R SL anpec
Kon dynkmmm Kon dynkmmm
Jannbie Jlaanbie
KonTponpHas cymma < KonTponbsHas cymma

[Iporokon moapazymeBaeT Haiuyue Ha oOmiel muHe omHoro MS m mo 255 SL (cucremsl, kak
MpaBUJI0, UMEIOT orpannueHrne uwucia SL, mogkimtouaeMbix kK oOmieit mmuHe). Kaxaomy SL nmpucBoeH
YHHUKaJIbHBIN aJipec YCTpOMCTBA B Auamna3oHe ot 1 go 255.

Tonmbko MS MokeT MHUIIMMPOBATH TPaH3aKIMIO. TpaH3akmuu OBIBAIOT JMOO THITA 3amPOC/OTBET
(ampecyercss Tompko omuH SL), nubo mmMpokoBemaTenbHbIe/0e3 oTBeTa (ampecyrorcs Bce SL).
TpaH3akuust COACP)KUT OJUH Kaap 3ampoca ¥ OJAWH Kaap OTBeTa, JHOO0 OJWH  Kajap
IIMPOKOBEIIATEIBHOTO 3apoca.

[TpoToKOJI UMEET XapaKTEPUCTUKH, SBISIONIUECS (PUKCUPOBAHHBIMHU:

e (opmar kapa;

® TI0CJIEIOBATEIBHOCTD KaPOB,;

e 00paboTka OMMOOK KOMMYHHUKAIIMHM W UCKIIOUYNTEIIBHBIX CUTYAIIHH;

® BBINOJHEHNE DYHKITHIA.

[TpoToKOJI MMEeT XapaKTEPUCTUKH, BHIOMPAEMBbIC MTOJT30BATEIICM:

CKOPOCTh OOMEHa,
KOJIMYECTBO OWUTOB JIaHHBIX;
MPOBEpPKa HA YETHOCTb;
YHCJIO CTOIIOBBIX OWT;
PEXUM TIepeIavH.

[TapameTpsl, BBIOMpaeMbIe IOJIB30BATEIIEM, YCTAHABIMBAIOTCS AamllapaTHO. DTH TapameTpbl He
MOTYT OBITh U3MEHEHBI BO BpeMsi paOOThI CHCTEMBI.

[Ipu mepenave 1Mo TMHHUSIM JaHHBIX, COOOMICHUS MOMEIIAIOTCS B «KOHBEPT». «KOHBEpT» MOKHIAET
YCTPOMCTBO Uepe3 «IOPT» M «IepechbuiaeTcs» mo auHun. IIpotokos Modbus omuceiBaeT «koHBEpT» B
dbopme kaapos coobuienuii. Uudopmanus B coodbmenun MS conepxur:
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

azpec TpedyeMoro moxyJdaTes,

JEHCTBUSI, KOTOPBIE HEOOXOIUMO BBITOJIHUTH TOJIydaTelto (Ko (QYHKITNH);
JTAHHBIE, HEOOXOIMMBIE JIJISl BHITIOJTHEHUS YKa3aHHOTO JICHCTBHS;
MEXaHU3M KOHTPOJISI JOCTOBEPHOCTH.

Korma coobmenne mocturaer mHTEepdeiica SL, oHO momagaer B aipecyeMoe YCTPOHCTBO uepe3
AQHAJIOTMYHBIA «TIOPT». AJpecyeMoe YCTPOMCTBO «BCKPBHIBAET KOHBEPT», UYUTAET COOOIICHUE, U, €CIH
HE BO3HHKJIO OIMIMOOK, BBIMOJHSAET TpeOyeMyro 3amady. 3aTeM OHO IOMEINAeT B «KOHBEPT» OTBETHOE
COOOIIIEHNE U TIOCHUIAET €TO OTIPABUTEIION.

Nudopmarnus SL B OTBETHOM COOOIIEHNUN COICPIKUT:

e anpec ycrpoiicta (SL), mpunsBiero cooduieHue;

® KO/ BBHIIIOJIHEHHON (YHKIINY;

®  JaHHBIC, TIOJYYCHHBIC B PE3YJIbTATE BHIMTOJIHEHUS (DYHKIUH;

®  MeXaHU3M KOHTPOJISI TOCTOBEPHOCTH.

Ecmu coobmienre ObUT0 MMPOKOBEMATELHBIM (coo0meHue st Bcex SL), Ha uTo ykasbiBaet aapec 0,
TO OTBETHOE COOOIICHNE He MepeaaeTcs.

B OonpmmuucTBEe ciydasx, MS moceimaer ciepyromee coobmienue SL ymbo mocie mpuema
KOPPEKTHOTO OTBETHOTO COOOMICHHS, JTMOO TMOCIe MPOXOXKICHUS OMPEICTIEHHOTO TMOJIb30BaTeIeM
WHTEpBaja BPEMEHHU, €CIM OTBETHOE COOOIIeHHME He ObuIo TMoydeHo. Bce cooOmieHus MoryT
paccMaTpuBaThCs KaK 3aIpOChl, TeHEPUPYIOIINE OTBETHBIC coo0meHus ot SL.

2 Pexum nepenauu

Pexum mnepemauu omnpeaensieT CTPYKTYpy OTHEIbHBIX OJOKOB HMH(OpManuu B COOOIICHUU U
CHUCTEMBbI CUUCIICHUS, UCTIONb3YEMYIO JIsl Iepe/lauu aHHbIX. [IpOTOKOI MoAIepKUBAET TOJIBKO PEKUM
oomena RTU (Remote Terminal Unit).

B RTU pexume cooOlieHne HauMHAETCsA ¢ MHTEpBaja THIIMHBI PABHOTO BPEMEHHU Iepenadu 3.5
CHMBOJIOB TIPH JAaHHOHM CKOpoCTH mepenadu B ceT. [lepBeiM mosem MS mepenaer aapec ycrpoiicTBa
SL. Bcrmen 3a mocnegHUM TMepeAaBacMbIM CHMBOJIOM TaKXKe CIEAyeT WHTEpBal THINHHBI
MIPOJIOJDKUTENILHOCTRI0O HE MeHee 3.5 cuMBOJioB. HoBoe cooOIieHrne MOXKET HAYMHATHCS MOCTIE ITOTO
WHTEpBaja.

®peiim cool1eHns epeaaeTcsi HenpepbiBHO. Eciii nHTEpBa TUIIWHBI MPOIOKUTEIIBHOCTRIO 1.5
BO3HUK BO BpeMs mepenaud (peiimMa, TpUHUMAIOIIEE YCTPOHCTBO 3aKaHUYMBAET MPUEM COOOIIECHUS H
CIeMYIOMUA 0alT OyIeT BOCIPUHSAT KaK HA4aJlO CJICTYIOIIETO COOOIICHUSI.

Takum 00pa3oMm, e€ciu HOBOE COOOIIEHWE HAYHETCS paHblle 3.5 WHTepBala, MPUHUMAIOIISE
YCTPOMCTBO BOCIPUMET €ro Kak MpPOAODKEHUE MpeAblaylero coodmenus. B asrtom cioyuae
YCTaHABIIMBAETCSl OIMMOKA, TaK KaKk OyIeT HECOBMAJCHHE KOHTPOJBHBIX CyMM. TUNUYHBIA (peiim
co0O0I1IeHUs TOKa3aH HIKe, T1e «T» - Bpems nepefayu cCUMBOJa, a «4 X T» - HHTepBaj TUILINHBI.

Craprt Anpec DyHKIUA JlaHHBIC CRC Kownen

4xT 8 our 8 our n x 8 our 16 our 4xT

Aodpecnoe none ¢peiima conmepxut & out (RTU). JlomycTumelil ampec mepenadyd HaXOIUTCS B
nuarnasoHe 0 - 255. Kaxnomy SL ycrpoiicTBy npucBamnBaercs aapec B npenenax ot 1 mo 255. Anpec 0
UCTIONb3YeTCsl Ul MIMPOKOBEIIATEIbHOM Nepeauu( B IPOTOKOJIE HE HUCHOIb3YETCs).

Hone ¢ynxyuu dpeiima comepxxkutr 8 out (RTU). dumamazon umcna 1 -255. HabGop QyHkmmii
npoTokosia onucaH B mpuwioxkeHun 1. Korma SL oTBedaer riaBHOMY, OH MCIIOJIB3YeT IOJIe KOJa
¢ynkuuu ans ¢pukcanuu omuoOku. B caydae HopmanbHOro oTBeTa SL MOBTOpSET OpUTHHAIBHBIN KO
¢ynkuuu. Eciu nmeer mecto ommbOka, BO3Bpamaercs Koj (pyHKIUU C YCTAaHOBJIEHHBIM B 1 crapium
o6urom. B nobGaBienne k u3MeHeHuIo koaa ¢pyHkuuu, SL pa3menaer B moje JaHHBIX YHUKAJIbHBIN KO,
KOTOpBIii ToBOpUT MS Kakas HMMEHHO OMKMOKAa MPOU3OILIAa WIA MPHYUHY OIHOKH (KO
UCKJIIYHTENBHOI cutyanmuu — cm. Tadmumy 7.13).

KILIOE.421451.002I10 Bepcus 10.pdf C1p. 5 u3 61



[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»

Ilone oannvix B coobmennn or MS k SL comepXuT MOMOJHUTETBEHYI0 HMH(POPMAIMIO, KOTOpAs
HeoOxoauma SL st BeImonHeHHS yka3zaHHOW QyHKmu. OHO MOXKET COAEpKaTh aJpeca PeruCTPOB WITH
BBIXO/IOB, X KOJMYECTBO, CYETUUK MIEpe/laBaeMbIX OAlTOB JaHHBIX.

Koumponvnas cymma sBrnsercs pesynbtatoM Bberuucienuss Cyclical Redundancy Check
caemanHoro Han coxaepxanueM cooOmieHuss. CRC modaBJsieTcsi K COOOIIEHUIO TMOCTETHUM I0JIEM
MJIAIIIUM 0ATOM BIIEepe.

Xapaxkrepuctuku pexxuma RTU B mpotokoiie

Cucrtema KOAMPOBAHUS 8-Mmu OuToBas ABOMYHAS
CkopocTb 0OMeHa 19200 601
KonmuecTBO OMTOB JaHHBIX 8

[TpoBepka Ha YETHOCTH HEUETHOCTh

YuCIo CTOMOBBIX OUT 1
KonTponbHas cymma CRC ¢ momuaomom A001h

Hepez[aqa CHMBOJIOB UACT MJIaAllINM OHUTOM BIICPCH.

3 OOHapy:keHHEe OIINOOK

[IpoToKOI HCIONB3YET J1Ba METO/1a KOHTPOJIS OIIHOOK: KOHTPOJIb MMAPUTETa M KOHTPOJIbHAS CyMMa.
O6e »Tn poBepku TeHepupyroTcs B MS ycerpoiictBe. SL ycTpoiicTBO mpoBepsieT Kaxaplidi OalT U Bce
cooO1IeHre B Mpoliecce MpremMa.

Korga obnapyxuBaercs omuOKa KaJpupOBaHUsS, YETHOCTH W KOHTPOJBHOH CYMMBI, 00pa0oTKa
cooOuieHus mpekpamaercs. SL He IomkeH reHepupoBaTh OTBETHOE cooOleHue.ToT ke pe3ynabTar
JIOCTUTAETCS €CITU OB MCIIOJIB30BaH aIpec HeCcylecTByomero SL.

Ecnu Bo3HMKaeT ommOKa CBSI3M, JAHHBIE COOOIICHUS HEHAJEXKHBI. Y CTPOUCTBO SL HE MOXKET ¢
YBEPEHHOCTBIO OMNPEAEIUTh, YTO COOOIIEHHE OBLIO aapecoBaHO MMEHHO emy. Muade SL moxer
OTBETUTH COOOIIEHUEM, KOTOPOE HE ABISETCS OTBETOM Ha MCXOJHBIN 3arpoc. YcrpoiictBo MS nomkHO
IpPOrpaMMHUpPOBAThCA TaK, YTOOBI B clydyae HE IIOJMYyYEHHUS OTBETHOTO COOOIIEHUS B TEYEHHE
orpeneneHHoro BpemeHu, MS nomkeH ¢ukcupoBaTh omuUOKYy CBsi3u. [IpOAOIKUTENBFHOCTH 3TOTO
BPEMEHU 3aBUCUT OT CKOPOCTH OOMEHA, THUIIA COOOIIeHUs, U BpeMeHu orpoca SL. [To nucreuenuro 3tToro
nepuona, MS nomkeH ObITh 3aPOrpaMMHUPOBAH HA PETPAHCIISAIIUIO COOOIICHUSI.

B pexume RTU npu BKIFOYEHHOM peXUME TTPOBEPKH YETHOCTH TIEPENaeTCs NEBIATHIA OUT B TOJIe
JaHHBIX (8 OUT HAHHBIX U OUT YeTHOCTH). ECIM KOHTPOJIb YeTHOCTH HE UCTIONb3YyeTCs, OUT YETHOCTH HE
nepenaetcs. Bee ycTpoiicTBa B cucTeMe A0KHBI ObITh CKOH(PUTYPUPOBAHBI OMHAKOBO.

KOHTpOSIb 4ETHOCTH MOXKET ONpPENeIUTh TOIBKO U3MEHEHHE OHOTO OuTa B cCUMBOJIE. VI3MeHeHue
JIBYX OMTOB B CUMBOJIE KOHTPOJIb YETHOCTH OINPENETUTH HE B COCTOSIHUU.

Jns obecrieyeHusi KauecTBa Iepelaydl MaHHBIX IMPOTOKOJ O0ecreyrBaeT HECKOJIBbKO YpOBHEH
oOHapyxeHus: omuOoK. [[si oOHapyXKeHUsT MHOKECTBEHHOTO M3MEHEHHSI OMTOB COOOIIECHUS CHCTEMa
UCTIONB3YeT U30bITOUHBINH KOHTPOIh CRC (st RTU).

Anzopumm zenepayuu CRC:

1 - 16-tu OuTOBBIN perumcTp 3arpy:kaercs uuciom FFFFh, u mcrmone3yercst manee Kak peructp
CRC.

2 - IlepBoiii Gaiit coobmenus ckinagsiBaeTcss o MCKJIIOUAIOIIEMY WJIIN ¢ comepKUMbIM
peructpa CRC. PesynbraTr nomemaercs B peructp CRC.

3 - Peructp CRC cnBuraercst BnpaBo (B HampaBJIeHUH MJjajamiero oura) Ha 1 OuT, cTapmuid OUT
3anosusercs 0.

4 - (Ecnmm mimammmuii 6ut 0): [ToBTOpsiercst mar 3 (caBur)

(Ecmn mmagmmii 6utr 1): Jemaercs omepamuss MCKIIFOYAIOUIEE WJIN peructpa CRC wu
nosuaoma A00Lh.

5 - ITaru 3 1 4 NOBTOPSIOTCSI BOCEMB Pa3.
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

6 - [ToBTOpsFOTCS THarK o 2 1Mo 5 1715 CIEAYIOMEro COOOMEeHUsI. DTO MOBTOPSIETCS 10 TEX MOP MOKa
Bce 0ailThl cooOmmeHus He OyayT 0OpaboTaHBlI.
7 - ®dunanpHOE conepkanue peructpa CRC u ecTh KOHTPOJIBHAS CyMMa.

4 MOYHKUMH KOHTPOJSA U 00pad0TKH JAHHBIX POTOKOJIA

4.1 Konx ¢pyukuuu 03h - Read Holding Registers .

OIIMCAHUME

UreHne TBOMYHOTO COJIEpKaHUS PETUCTPOB XpaneHus (ccbuika 4X) B SL.

3AITIPOC

Coobmenne 3ampoca crenuGUIUPyeT HAYaIbHBIH PETUCTP M KOJUYECTBO PETHCTPOB LIS
gyrenus. Peructpel agpecyrorces HaunHas ¢ 0: peructpst 40001-40016 anpecyrotcs kak 00 00h - 00 OFh.

Hwxe npusenen npumep urenus peructpos 40108-40110 ¢ SL ycrpotictsa 50h.

3anpoc
Nwms monst [Tpumep
(Hex)

Anpec SL 50
OyHKIUA 03
HauanbHslii agpec cr. 00
HavanpHbIii agpec mil. 6B
Kon-Bo peructpos cr. 00
Komn-Bo peructpos mi. 03

KoHnTponsHnas cymma --

OTBET

JlaHHBIC pETUCTPOB B OTBETE MEPENAIOTCS Kak JaBa OalTa Ha peructp. st Kaxaoro perucrpa,
HEepBBI 0alT CONEPKUT cTapIIue OUTHI BTOPOI OAalT CONEP>KUT MiaIIne OUTHI.

OTBeT naercs KOrja Bce 1aHHbIE YKOMILIEKTOBAHBI.

OTO0 npuMep OTBETA HA 3aMpOC MPEICTABICHHBIN BBIIIE:

Otser
Nwms nons ITpumep
(Hex)
Anpec SL 50
OyHKIUA 03
Cuetunk OalT 06
Hannsie (peructp 40108) cr. 02
Jannsle (peructp 40108) mi. 2B
Hannsie (peructp 40109) cr. 00
Hannsie (peructp 40109) mu. 00
Hannsie (peructp 40110) cr. 00
Hannsie (peructp 40110) mi. 64
KonTponbHas cymma --
4.2 Koa ¢dynkuuu 04h - Read Input Registers.
COJEPXAHUE
UreHne TBOMYHOTO COJIEpKaHUS BXOAHBIX peructpoB (ccbutka 3X) B SL.
3AITIPOC

3arpoc CoaepKUT HOMEP HAYAIBHOTO PETHCTPA U KOJMYECTBO PETUCTPOB IS YTCHHUSL.
Hwxe npuBenen npumep 3anpoca it yreHus perucrpa 30009(agpecyercs kak 00 08h) ¢ SL
ycrpoiictsa 50h.
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
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3amnpoc

Nwms nons IIpumep

(Hex)

Anpec SL 50

OyHKIUA 04

HauanbHslii agpec cr. 00

HavanpHbIil agpec mil. 08

Komn-Bo peructpos cr. 00

Komn-Bo peructpos mi. 01

KoHnTponbHas cymma --

OTBET

JlaHHBIE PETUCTPOB B OTBETE IepeIaloTCs Kak JBa Oaiita Ha peructp. s Kaxxa0ro perucrpa,
MIEePBBIN OAUT COACPIKUT CTApIIUE OUTHI BTOPOI OAUT COACPIKUT MIIAAIINE OUTHI.

OTBeT naercs KOrja BCe JaHHbIE YKOMIUIEKTOBAHBI.

OTO MpUMEpP OTBETA Ha 3aIPOC MPEICTABICHHBIN BBIIIE:

Otger
Nwms monst [Tpumep
(Hex)

Anpec SL 50
OyHKIUA 04
CueTunk OalT 02
Hannsie (peructp 30009) cr. 00
Hannsie (peructp 30009) mi. 2A

KonTponbsHas cymma --

4.3 Kox ¢pynkuuu 05h - Force Single Coil.
OIIMCAHME
YcranoBka equHuyHOrO BhiXoAa (ccpuika 1X) B ON mmm OFF. Ilpu mmpokoBemaTensHON
nepeaaye PyHKIUS YCTAHABIMBAET BCE BBIXO/BI C JAHHBIM apecoM Bo Bcex SL koHTposepax.

3AITPOC

3anpoc COJEpPX UT HOMEp BBIXOJA [JIsi yCTAaHOBKU. BbIxoawl ampecytorcss HauuHasg ¢ 0.
Beixon 1 anpecyercs kak 0.

CocrosiHue, B koTopoe HeoOxomumo ycrtaHOBUTH BbixoJ (ON/OFF) omuceiBaercs B mosne
nanubix. Bemmunaa FFOO Hex - ON. Bemuumna 0000 - OFF. JlroGoe apyroe 4mcio HEBEPHO U HE
BIIUSIET HA BBIXO/I.

B mpuBeneHHOM HWXe TpuMepe ycTaHaBiauBaercs Bbixon 173 B cocrosame ON B SL

ycrpoiictBe S0h.
3amnpoc
Nwms nons ITpumep
(Hex)

Anpec SL 50
OyHKIUA 05
Anpec BbIXoza CT. 00
AJlpec BeIXOa MIL. AC
JlaHHEbIE CT. FF
JlaHHBIC MII. 00

KonTponbHas cymma --

OTBET
HopManbHblil OTBET MOBTOPSIET 3aIPOC.
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OTtBeT
Nwms nons IIpumep
(Hex)
Anpec SL 50
OyHKIUA 05
Anpec BbIXofa CT. 00
AJlpec BeIXOa MIL. AC
Jla"HbIE CT. FF
JlaHHBIC MIT. 00

KonTponbHnas cymma

4.4 Kox ¢pynkuuu 06h - Preset Single Register.

OITMCAHUE

3anuchiBacT BEIMYMHY B €IWHMYHBIN peructp (ccpuika 4X). Ilpu mupoxoBeniaTeIbHOM
nepeaaye Ha Bcex SL ycTpolicTBaxX ycTaHaBIUBACTCSA OJIMH M TOT K€ PETHCTD.

3AITPOC

3ampoc COAEPXKUT CCBUIKY Ha PETUCTp, KOTOPBIH HEOOXOAWMO YCTaHOBHUTH. Peructpsl

anpecytores ¢ 0.

Bennuuna, B KOTOpYI0 HEOOXOIUMO YCTAHOBUTH PETUCTP TEepeaeTCs B MoJie JaHHBIX. B
pUBEICHHOM HIKe mpumepe B peructp 40002 3anuceiBaetcst Beamunna 0003h B SL ycrpoiictse 50h.

3anpoc
Nwmsa monsa

Anpec SL

DOyHKIMA

Anpec peructpa M.
Anpec peructpa CT.
Jla"HEBIE CT.

JlaHHbIE MJI.
KonTponbsHas cymma

OTBET

HopmanbHblii OTBET ITOBTOPSET 3aIIPOC.

OTtBeT
Nms o

Anpec SL

DyHKIUA

Anpec peructpa M.
Anpec perucrpa Cr.
JlaHHbIE CT.

JlaHHBIC MII.
KoHnTponbHas cymma

[Tpumep
(Hex)
50

06

00

01

00

03

IIpumep
(Hex)
50

06

00

01

00

03
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»

45 Kog ¢pynkuus 08h - Diagnostics

OIIMCAHUME

OyHKIUsA 00ecreunBaeT CEPUI0 TECTOB Ul NMPOBEPKH CHCTEMbl KOMMYHHUKAIMK Mexay MS u
SL, win npoBepKy Ha pa3nuuHble BHyTpeHHue ommoku B SL. [1Inpokoe Bemanue He MOo1epKUBACTCS.

OyHKIMSA UCHONb3yeT ABa OaifTa kojga moAQyHKIMU B 3alpoce AJIs ONpEeAETeHHs THUIa TecTa
KOTOPBII HeoOxoaumo mpoBecTu. SL Bo3Bpammaer 06a koga QyHKIUN ¥ MOAPYHKIIUN B HOPMAIEHOM
OTBETE.

BonbIMHCTBO TMArHOCTHUECKUX 3aIIPOCOB MCIIONB3YIOT JiBa OaiTa Mo JaHHBIX IS TIOCBUIKH
JMAarHOCTUYECKUX JAHHBIX MM KOHTpoJbHOU MHpopManuu SL. Hekoropble pe3ynbTaThl AUarHOCTUKH
MOTYT BO3BpaIiarscs SL B mojie JaHHBIX HOPMAJIBHOT'O OTBETA.

3AIIPOC

Orto mpumep 3ampoca SL ycTpoilcTBy Ha BO3BpaT JaHHBIX IEpeNaHHBIX B 3ampoce. 37ech
ucnonb3yercs ko noadyskuu 0.

3anpoc
Nwms monst [Tpumep
(Hex)
Anpec SL 50
OyHKIUA 08
[TondyHkIus CT. 00
[ondyHkumst M. 00
JlaHHBIE CT. A5
JlaHHBIC MIL. 37
KonTponbpHas cymma --
OTBET
HopMmaibHblil OTBET BO3BpaLIAET TE€ K€ JaHHbIE.
Nwms onst [Tpumep
(Hex)
Anpec SL 50
LOMNEININIE 08
[TondyHKIUA CT. 00
[ondyHkumst M. 00
JlaHHBIE CT. A5
JlaHHBIC MIL. 37

KonTponbsHas cymma --

4.6 Kox ¢pyukuuu 17h - Read/Write 4X Registers .

OIMMCAHUE

[IpousBoauT omepanuio YTEHUs U 3alMCH 3a OJHY TpaH3akLK0. DYHKIUS MOXKET 3allUChIBaTh
HOBOE€ cojepkanue peructpoB 4XXXX © BO3BpallaTh COAEpKaHUE APYrol Tpymnbl PErUCTPOB
4XXXX. Peructp 40001 ampecyercs kak 00 00h.

3AITIPOC

3ampoc crienuuIUpyeT HavyadbHBIA agpec M KOJIUYECTBO PETHCTPOB TPYIIBI A uTeHus. U
TaKke creuuGUIMpyeT HAaYalbHBIM ajpec, KOJUYECTBO PETUCTPOB, U JaHHBIC AJIS 3alUCH B TPYIITY
peructpoB. CueTyuk 6aTOB CONEPKUT KOIMUYECTBO OANT MepeaBacMbIX B T0JI€ JaHHBIX.

B npumepe, npuBeieHHOM HUXe, TpeOyeTcsl MPOYUTATh HIECTh PETUCTPOB HaYMHAS C MATOrO, U
3amucarth TPU PErucTpa HauuHas ¢ 16, B moquuHeHHOM ycrpoiicte 50h:
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3A0 CucreMbl U3MepUTENbHBIE

[Iporokon obmeHa

«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

3amnpoc

Nwms nmons IIpumep

(Hex)

Anpec SL 50
OyHKIUA 17
HauanbHblil perucTp 4reHus CT. 00
HavanpHbIi perucTp yTeHUs MII. 04
Kon-Bo perucTpos 11 4TeHus CT. 00
Komn-Bo perucTpoB [j1st 4TCHHS MII. 06
HauanbHbIil perucTp 3anmcu cT. 00
HavanpHbIi perucTp 3ammcu M. OF
Kon-Bo perucTpoB 1is 3amucH cr. 00
Komn-Bo perucTpoB 1y1s 3armucu Mil. 03
CueTunk OaliToB 06
Jlannble my1s 3anucu 1 cr. 00
Jlanuble a1 3anucu 1 M. FF
JlaHHBIC [IJ1s1 3aITUCH 2 CT. 00
JlaHHBIC 71 3aIIHCH 2 MIL. FF
JlaHHBIC 7151 3aIIUCH 3 CT. 00
JlaHHBIE JJ151 3aTTUCH 3 M. FF

KonTposbnas cymma

OTBET

HopmanbHblil OTBET COAECPKUT AAaHHBIE IPOUUTAHHBIX PETUCTPOB.

OtBeT
ms mong

Anpec SL

DyHKIUA

CuyeTunk OaiiT
Cyuraggble naHHble 1 CT.
Cunranfsle gaHuele 1 M.
CyuTadHble JaHHBIE 2 CT.
CunTaHHbIE JaHHBIE 2 MII.
CyuTa”HHble JaHHBIE 3 CT.
CuyuTa”HHbBIe TaHHBIE 3 MII.
CynTaHHBIC TaHHBIC 4 CT.
CuyuTa”Hble TaHHBIE 4 M.
CynTaHHBIE TaHHBIC 5 CT.
CuyuTa”HHbBIe TaHHBIE 5 MII.
CynTaHHBIE TaHHBIC 6 CT.
CuyuTa”HHbIe TaHHBIE 6 MII.
KonTponbHas cymma

IIpumep

(Hex)
50
17
0C
00
FE
0A
CD
00
01
00
03
00
0D
00
FF
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»

5 Ilepenaua JaHHBIX C IIABAKOLIEN JeCITUYHON TOYKOM

JlaHHbBIe ¢ TUTaBarOUIel JECATUYHON TOYKOH MOTYT OBITh MEpelaHbl, UCHOIB3Ys MPOTOKOI.
CranmapTHble QYHKIMH IS Tepelayd BXOIHBIX M IOJACPKMBAIONUX perucTpoB (pyHkimu 3, 4)
WCIIOJBb3YIOTCA ISl TIepelayd JaHHBIX C IUIABAIOIIECH IECATUYHOM TOUKOM. J[aHHBIE MPENCTABISAIOTCS B
32-6utoBom popmare IEEE 754 ¢ nnaBaromieii 1ecaTHIHON TOYKONW ¢ TOYHOCTHIO JI0 OJTHOTO 3HAKA.

Iepenaercst TperbuM|Ilepenaercs mocaeanum |[lepenaercs nepsuiM|Ilepenaercst BTopbIM

Baiit 3 Baiit 2 baiit 1 Baiit 0
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
S = 3Hak MaHTHCCHI, | = OTpHUIIaTeTHHOE 3HAYCHHC;
E = moka3artenp creneHu, CMEIICHHBIN Ha 1271eCITHYHBIX 3HaKa BO BTOPOM JI00aBOYHOM KOJIE;
M = wmanTHCCa, 23 TocIeIHUe 3HAUUMbIE OUTHI, IPOOHAS YacTh.

Benuunna HoMepa MiaBaloolIed TOYKW, OMMCAHHAS BBINIE, MOJYYaeTCs IMyTEM YMHOXEHUS 2,
BO3BEJICHHOM B CTEMEHb HECMEIICHHOTO MoKa3aress, Ha 24-0MTOBYIO MaHTHCCY. 4-OMTOBasi MaHTHCCA
COCTaBIISIETCS U3 CAMOTO 3HA4YMMOTo Outa 1, nmecsATHYHON TOoukwW, cienyromei 3a 1, u 23 OutoB
MaHTHCCHI. 4 OaiiTa, KOTOpBIC TMPEACTABISIIOT COOOM 3HAUEHWE C TUTABAIONIEH ACCATUYHOW TOUYKOM,
XpaHATCA B JBYX IIOCJIEOBATEIbHBIX BXOJHBIX WM MOJCPKUBAIOIINX PETUCTPaX, HCHOIb3Ys
MIPUBEICHHBIN HIKE MOPSIOK TIepeIadn OainToB.

Peructp 4xxxx

Ilepenaercst nepBbIM IHepenaercst mocjieAHUM
Baiit 1 baiit 0
MMMMMMMM MMMMMMMM

Peructp 4xxxx +1

Ilepenaercst nepBbIM Ilepenaercss mocjieTHUM
baiit 3 baiit 2
SEEEEEEE EMMMMMMM

6 Tumnbl 0CHOBHBIX IAHHBIX U3MeEpPHUTEJbHBIX KaHa10B TO/{

N3mepuTenbHble KaHaIbl MOTYT OBITh PA3JIMYHBIX THUIOB, KOTOPHIE XapaKTEPHU3YIOTCS THIIOM
ocHOBHBIX HaHHbIX TO/l. B 3aBucumoctu ot TO/] onpeneneHsl KOMaH bl JOCTYMA K JJAHHBIM.
Tuner TO/:
e [IIIIT — HacTpolika KaHaja, K KOTOPOMY MOXET OBITh MOJKIIFOYECHO MO OJTHOMY
[T, AYT u A1
e I'pymna JJA (I'pAJd) — nHactpoiika  KaHajma, K KOTOPOMY MOXET OBITh
MOAKIIOYEHO
1o 9-tu JIJ11;
e I'pymna JI30 (I'pA30) HacTpoiika  KaHajga, K KOTOPOMY MOXET OBITh
MOAKIIOYEHO
1o 5-tu J130.

Tun TO/I kanana yctanaBinuBaetcst yepe3 b1 u cepBUCHBIE MPOrpaMMBl.
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3A0
«HT® HOBUHTEX»

[IpoTokon oOmeHa
«Modbus STRUNA+»

Cucrembl U3MEPUTEIIbHbBIE
«CTPYHA+»

7 Cneunduxkanus 1.0

7.1 Komaunel mna pasmuunbix TOJl mpencraBnensr B Tabmwmimax7.1-7.3. /luarHoctmueckas u

JIOTIOJTHUTEIbHBIC KOMaH/IbI — B Tabaumax 7.4.1, 7.4.2. Anpec SL- 50h (nmepeomnpenensercs yepes 010K

uaaukanuun bU1), Bpems oxuganus orBera Ha Komanay He meHee S500Mc (Ha IUArHOCTHYECKYIO

KoMaHay — He MeHee 100Mc), MaKCHMaJIbHOE KOJIMYECTBO PETUCTPOB UTCHUS — 42 (peKOMEHIyeTcsl —
He Oosee 33).

Tabmuua 7.1 — Tun ocHoBHBIX naHHbIX (TO/l) — nepBuyHbIil npeobpazoBaTens napamerpo(I1TIIT)

Hauvaneneiif|  Anpec Kon Kon Kon-Bo
azpec staeiiku win | QyHKUMH | QYHKUMH | perucTpoB/
SIMEWKHU WIIM| PErucTpa B | YTEHUS U3 | 3alllCH OaiiToB ®opwar Conepxumoe TaHHBIX IIpumeuanue
JIAHHBIX
perucrpa KOMaH/Ie SL B SL
dec hex
40001 0000h 03h 06h 1/2 lper.: Komanna 3anuchk
MJ1.0alT- - HOMED BEITIOJTHSET BHIOOD
uchar M3MEPHUTENILHOTO KaHalla [M3MEePHUTEIILHOTO
cT.0alT- - azapec kanana(MK) .
uchar «Marucrpanm(AM) AM pagHo - 30h
30001 0000h 04h HET 3/6 1per.:
MiL.OaifT- |- Homep 0-63
uchar U3MEPHUTEIILHOTO KaHaa
cT.0aiT- - TUII OCHOBHBIX O-TITI1T;
uchar nmanHbix(TO/T)
2per.:
ouroBoe
osne - Macka IapamMeTpoB 3nadyeHne Outa «1»-
3per.: napameTp BKIIOYEH
MUL.OaifT- (cMm.taGuiy 7.8)
OMTOBOE |- Macka IapameTpoB
noie (crapiue GUTHI)
CcT.0aiT- - KOJIMYECTBO
uchar napaMeTpoB Jst TIIIT 1o 16
30004 0003h 04h HET 3/6 1,2 per.: Komanoa
float -3Ha4EeHHUE YPOBHS oeticmeumenbHa Os
3 per.: npoaykra H,mm ron - il
cT.0aliT — |-pe3epB
uchar
MILOAWT — |-COCTOSHHE MapameTpa
uchar
Cm.Tabmumy 7.5
30007 0006h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HAYCHHUE MACCHI ona TON4 - HIIIT
3 per.: npoaykra M, kr
cT.0aliT —  |-pe3epB
uchar
MILOAWT — |-COCTOSHHE MapameTpa
uchar Cwm.Tabmuiy 7.5
30010 0009h 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3HaueHne 00beMa ona TOXN - HIIIT
3 per.: npoaykra V,i
cT.0aliT — |-pe3epB
uchar
MI1.OalT — |-COCTOSIHHE mapaMmeTpa
uchar Cwm.Tabaumy 7.5
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0

«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
[Tponomkenne Tadauis! 7.1
HavanpHbiit Anpec Kon Kon Koin-Bo
aznpec staeiKY WK | QYHKIWMH | QYHKIHA | perucTpoB/
M N dopmar
SYeUKU WIKM| PEerucTpa B | YTEHUS U3 |  3aIlicH OaiiToB ConepkuMoe TaHHBIX [Mpumeuanue
JIAHHBIX
peructpa KOMaH/1e SL B SL
dec hex
30013 000Ch 04h HET 3/6 1,2 per.: Dopmam KoMaHObl
float -3HAYCHHUE CPCIHEH ons TON - HIIIT
[UIOTHOCTH TPOJYKTa
3 per.: Pcp.,r/cm3
cT.0aliT — |-pe3epB
uchar
MILOaWT — |-cocTosiHue mapameTpa |Cm.Tabmury 7.5
uchar
30016 000Fh 04h HET 3/6 1,2 per.: Dopmam komanow
float -3HAUYEHHE CpeTHEN ona TOH - HIIIT
TEMIIEPaTyphl MPOIYKTa
3 per.: Tcp.,C°
cT.0aliT — |-pe3epB
uchar
MILOalT —  |-cocTosiHue mapamerpa |Cwm.Tabmuiy 7.5
uchar
30019 0012h 04h HET 3/6 1,2 per.: Dopmam KoMaHObl
float -3Ha4eHHE YPOBHS ona TOA - HIIT
MOATOBAPHON BOJIBI
3 per.: Hgs.,MmMm
cT.0aliT — |-pe3epB
uchar
MILOaWT — |-cocTosiHue mapameTpa |Cm.Tabmuy 7.5
uchar
30022 0015h 04h HET 3/6 1,2 per.: Dopmam
float -3HAYCHHUE TUIOTHOCTH | KOMAHOWbL ons
IIOBEPXHOCTHOI'O CJIOS To/[q - ol
3 per.: npoaykra Pap.,r/cm3
cT.0aliT — |-pe3epB
uchar
MIL.OAHT —  |-cOCTOSIHUE TIapaMeTpa
uchar Cwm.Tabmmiy 7.5
30025 0018h 04h HET 3/6 1,2 per.: Dopmam
float -3HAUEHHE KOMAHObL ons
TeMIepaTypbl Ton - mmiii
MOBEPXHOCTHOTO CJIOSI
3 per.: mpoxykra Tap.,C°
cT.0aliT — |-pe3eps
uchar
MILOalT — [-cocTostHue mapamerpa | Cm.Tabmumy 7.5
uchar
30028 001Bh 04h HET 3/6 1,2 per.: Dopmam KoMaHObl
float -3HaueHue mwiotHocty (O TOH - HIIIT
apoBoii (asbl
3 per.: npoaykra Pmd.,r/cm3
cT.0aliT — |-pe3epB
uchar
MILOaWT — |-cocTosiHMe mapameTpa |Cm.Tabmuiy 7.5
uchar
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3A0 Cucrembl U3MEPUTEIIbHbBIE [Iporokon obmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
[Tponomkenne Tadauisr 7.1
HauansHbrin Anpec Kox Kon Kom-Bo
anpec SYEUKU WK | QYHKIHK | (YHKIMH | perucTpos/
SIMEUKHU WIIM| PErucTpa B | YTEHUS U3 | 3alllCH OaiiToB ®opwar Conepxumoe TaHHBIX IIpumeuanue
JIAHHBIX
peructpa KOMaHjIe SL B SL
dec hex
30031 001Eh 04h HET 3/6 1,2 per.: Dopmam KOMAHObL
float -3HAYCHHE ona TON4 - HIIIT
TeMIepaTypsl MapoBoil
3 per.: ¢aser mpoaykraTmg.,C°
cT.0aliT — |-pe3epB
uchar
MILOaWT — |-cocTosiHMe mapamerpa |Cm.Tabmumy 7.5
uchar
30034 0021h 04h HET 3/6 1,2 per.: Dopmam Komanovl
float -3HaYCHHE NaBJICHUS ona TOXN - HIIIT
apoBoi ¢a3bl
3 per.: npoaykra dng..xI1a
cT.0aliT — |-pe3epB
uchar
MILOalT —  |-cocTosiHue mapamerpa |Cm.Tabmumy 7.5
uchar
30037 0024h 04h HET 3/6 1 per.: Dopmam KomMaHObvl
mi.6aiit-  |-1-it cumBox 3aB.HOMepa |0z TO/] - ITITT
ASCII TIIIIT
CHUMBOJT ITpumep: 3aB.HOM.
ctT.0aiT —  |-2-i cumBout 3aB.HoOMepa [[TITIT «1234H», e
ASCII TITIIT «1»-1-i cuMmBOI;
CHMBOJI «2»-2-1f CHMBOJII;
2 per.: «3»-3-if cUMBOT;
miL.OaliT —  |-3-i cuMBOJI 3aB.HOMEpa [«4»-4-if CUMBOT;
ASCII TITIII «H»-5-i1 cumBo.
CHMBOJI
cT.0aiiT — |-4-ii cumBoI 3aB.HOMepa |KoaupoBka
ASCII TITIIT CHUMBOJIOB -
CUMBOJI «Windows-1251»
2 per.:
MILOaWT —  |-5-if cuMBOT 3aB.HOMEpa
ASCII TIITIT
CHMBOIT
cT.0aliT — |- 3HaueHHe paBHOE ()
uchar
30040 0027h 04h HET 3/6 1 per.: Dopmam Komanowl
miL.0aiir — |- Bepcust [10 IIIT ona TOH - I
uchar
cT.0aiiT — |- mHnexc tuna npoaykra| Cwm.Tabmumy 7.7
uchar
2 per.: -cmemienue [T, MM
short
3 per.:
pe3epB
30043 002Ah 04h HET 3/6 1,2 per.: |-3HaueHHe Dopmam
float MaKCHMAIILHOTO 00beMa | KOMAaHObl ons
3 per.: npoaykra VMake. 1 ronq - nmiii
cT.0aliT — |-pe3epB
uchar
MIL.OaliT —  |-cocTOsIHHME TapaMeTpa
uchar Cwm.Tabnuy 7.5
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0

«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
[Tponomkenne Tadauis! 7.1
HavanpHbiit Anpec Kon Kon Koin-Bo
anpec SYEWKH MK | QYHKIHK | (YHKIMH | perucTpos/
SIMEUKHU WIIM| PErucTpa B | YTEHUS U3 | 3alllCH OaiiToB ®opwar ConepxumMoe TaHHBIX IIpumeuanue
JIAHHBIX
peructpa KOMaH/1e SL B SL
dec hex
30046 002Dh 04h HET 3/6 1 per.: Dopmam komanowl
short -ypoBerb AYT,mm ona TON4 - HIIIT
2 per.:
short -remneparypa AYT x10, C°
3 per.: - pe3epB
cT.0aiit —
uchar -COCTOSIHHE TIapaMeTpa Cwm.Tabmuiy 7.5
MII.0alT —
uchar
30129 0080h 04h HET 3/6 lper.: ona TOA - 1T
MILOAWT- |- HOMEp H3MEPUTEIHHOIO 0-63
uchar KaHaa
CT.0aiT- - TUIT OCHOBHBIX O-ITIIT
uchar nanubix(TOJ)
2per.:
OuTOBOC |- MacKa TaTYUKOB 3nayeHue Outa «1»-
rnojue temneparypsl T HT BxnroueH
3per.: (cm.Tabmuy 7.9)
MiLOalT- |- macka J{T(cTapmue OUTEI)
ouroBoe
mmoJe -xomuectBo JIT B I
cr.0alT- no 21 AT s IIIIIT
uchar
30132 0083h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3Ha4eHHE TEMIIEPaTyphI ona TOH - I
3 per.: AT1,C°
cT.0aliT — |-pe3epB
uchar
MILOAWT — |-COCTOSIHUE MapamMeTpa
uchar
Cm.Tabmury 7.5
30135 0086h 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3HAaYEHHE TEMIIEPATYPHI ona TOH - I
3 per.: AT2,C°
cT.0aliT — |-pe3epB
uchar
MIL.OAWT —  |-COCTOSIHUE MapamMeTpa
u char Cwm.Tabauy 7.5
30138 0089h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3Ha4YeHHE TeMIepaTypbl ona TOH - I
3 per.: AT3,C°
cT.0aliT — |-pe3epB
uchar
MILOAWT — |-COCTOSIHHE ITapaMeTpa
uchar Cwm.Tabmuiy 7.5
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3A0 Cucrembl U3MEPUTEIIbHbBIE [Iporokon obmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
[Tponomkenne Tadauisr 7.1
HauansHbrin Anpec Kox Kon Kom-Bo
aznpec staeiiky win | QyHKIHMA | QYHKIHA | perucTpoB/
M N dopmar
STUEHKY WIIHM| PETHCTpPAa B | YTCHHS W3 |  3alUCH GaiiroB CozepXuMoe JTaHHBIX IMpumeuanue
JTAHHBIX
peructpa KOMaHjIe SL B SL
dec hex
30141 008Ch 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HaueHue temneparypst |0 TOH - I
3 per.: AT4,C°
cT.0aliT —  |-pe3epB
uchar
MJ.0alT — |-COCTOSIHUE TTapaMeTpa
uchar Cwm.Tabmmiy 7.5
30144 008Fh 04h HET 3/6 1,2 per.: Dopmam Komanovl
float -3HaYeHue TeMueparypsl |0 TOH - I
3 per.: JAT5,C°
cT.0aliT — |-pe3epB
uchar
MIL.OAT —  |-cOCTOsIHHE TTapaMeTpa
uchar Cwm.Tabmuny 7.5
30147 0092h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HayeHue temneparypst |0 TOH - I
3 per.: ATe6,C°
cT.0aliT —  |-pe3epB
uchar
MJ.0alT — |-COCTOSIHUE TTapaMeTpa
uchar Cwm.Tabmumiy 1.5
30150 0095h 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3HayeHue TeMueparypsl |0 TOH - IIIIT
3 per.: AT7,C°
cT.0aliT — |-pe3epB
uchar
MIL.OAT —  |-cOoCTOsIHHE TTapaMeTpa
uchar Cwm.Tabnumy 7.5
30153 0098h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HaueHue temneparypst |0 TOH - I
3 per.: AT8,C°
cT.0aliT — |-pe3epB
uchar
MJ.0alT — |-COCTOSIHUE TTapaMeTpa
uchar Cwm.Tabmuiy 7.5
30156 009Bh 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3HaueHue temneparypst|0s TOH - I
3 per.: AT9,C°
cT.0aliT —  |-pe3epB
uchar
MIL.OAT —  |-cOCTOsIHHE TTapaMmeTpa
uchar Cwm.Tabnumy 7.5
30159 009Eh 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3HaYEHHE ona TOXN - HIIIT
3 per.: temneparypsl AT10,C°
cT.0aliT — |-pe3epB
uchar
MJ.0alT — |-COCTOSIHUE TTapaMeTpa
uchar Cwm.Tabauy 7.5
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[Iporokon obmeHa Cucrembl U3MEPUTEIbHbBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
[Tponomkenne Tadauis! 7.1
HavanpHbiit Anpec Kon Kon Koin-Bo
aznpec staeiKY WK | QYHKIWMH | QYHKIHA | perucTpoB/
M N dopmar
SYeUKU WIKM| PEerucTpa B | YTEHUS U3 |  3aIlicH OaiiToB ConepkuMoe TaHHBIX [Mpumeuanue
JIAHHBIX
peructpa KOMaH/1e SL B SL
dec hex
30162 00A1lh 04h HET 3/6 1,2 per.: Dopmam KoMaHObl
float -3HAYCHHE ona TO4 - HIIT
3 per.: temnepatypsl AT11,C°
cT.0aliT — |-pe3epB
uchar
MILOAWT — |-COCTOSIHHE IapaMeTpa
uchar Cwm.Ta6muy 7.5
30165 00A4h 04h HET 3/6 1,2 per.: Dopmam komanow
float -3HaueHune TeMmneparypsl|oas TOH - IIIITT
3 per.: AT12,C°
cT.0aliT — |-pe3epB
uchar
MIL.OAT —  |-cOCTOSIHUE TTapaMeTpa
uchar Cwm.Tabmuiy 7.5
30168 00AT7h 04h HET 3/6 1,2 per.: Dopmam KOMaHObL
float -3HAYCHHE ona TO4 - HIIT
3 per.: temnepatypsl AT13,C°
cT.0aliT — |-pe3epB
uchar
MILOAWT — |-COCTOSIHHE IapaMeTpa
uchar Cwm.Tabmumy 1.5
30171 00AAh 04h HET 3/6 1,2 per.: Dopmam kKomanowl
float -3HaYEeHHE ona TOH - HIIT
3 per.: temnepatypsl AT14,C°
cT.0aliT — |-pe3epB
uchar
MILOAT —  |-cOCTOSIHUE TIapaMeTpa
uchar Cwm.Tabmumy 7.5
30174 00ADh 04h HET 3/6 1,2 per.: Dopmam KoMAaHObL
float -3HAYCHHE ona TO4 - HIIT
3 per.: temnepatypsl AT15,C°
cT.0aliT — |-pe3epB
uchar
MILOAWT — |-COCTOSIHHE ITapaMeTpa
uchar Cm.Tabmuiy 7.5
30177 00B0h 04h HET 3/6 1,2 per.: Dopmam komanow
float -3HAYCHHE ona TO4 - HIIT
3 per.: temnepatypsl AT16,C°
cT.0aliT — |-pe3epB
uchar
MILOAlT —  |-cOCTOsSIHUE TTapaMeTpa
uchar Cwm.Tabmumy 7.5
30180 00B3h 04h HET 3/6 1,2 per.: Dopmam KoMAaHObL
float -3HaYEeHHE ona TOH - HIIT
3 per.: temnepatypslr AT17,C°
cT.0aliT — |-pe3epB
uchar
MJI.0alT — |-COCTOSIHUE TIapaMeTpa
uchar Cwm.Ta6muy 7.5
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3A0

Cucremnl HU3MCPHUTCIIBHLIC

[IpoTokon oOmeHa

«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
[Tponomkenne Tadauisr 7.1
HauansHbrin Anpec Kox Kon Kom-Bo
anpec SYEUKU WK | QYHKIHK | (YHKIMH | perucTpos/
M N dopmar
SYEKM WJIM| perucTpa B | YTEHMS U3 |  3allich OaiiToB CoznepxuMoe TaHHBIX [Tpumeuanue
JaHHBIX
peructpa KOMaHjIe SL B SL
dec hex
30183 00B6h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HAYCHHE ona TON4 - HIIIT
3 per.: temnepatypsl AT18,C°
cT.0aliT —  |-pe3epB
uchar
MILOAWT — |-COCTOSHHE mapameTpa
uchar Cwm.Tabmmiy 7.5
30186 00B%h 04h HET 3/6 1,2 per.: Dopmam Komanovl
float -3HaYEHHE ona TOXN - HIIIT
3 per.: temneparypsl AT19,C°
cT.0aliT — |-pe3epB
uchar
MI.OalT — |-COCTOSIHHE mapaMmeTpa
uchar Cwm.Tabmuny 7.5
30189 00BCh 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HAYCHHE ona TON4 - HIIIT
3 per.: temneparypsl AT20,C°
cT.0aliT —  |-pe3epB
uchar
MILOAWT — |-COCTOSHHE MapameTpa
uchar Cwm.Tabmmiy 7.5
30192 00BFh 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3HaYEHHE ona TOXN - HIIIT
3 per.: temneparypsr AT21,C°
cT.0aliT — |-pe3epB
uchar
MI.OalT — |-COCTOSIHHE mapaMmeTpa
uchar Cwm.Tabmuny 7.5
30195 00C2h 04h HET 1/2 1 per.: Dopmam
short -xkoopaunara AT1,MM | komanow ona
7O/ - Hmin
30196 00C3h 04h HET 1/2 1 per.: Dopmam
short -xkoopaunara JAT2,mMm | komanow ona
To/j - o
30197 00C4h 04h HET 1/2 1 per.: Dopmam
short -koopaunaara JAT3,MM | komanowv ons
To/j - o
30198 00C5h 04h HET 1/2 1 per.: Dopmam
short -koopaunara AT4,MMm | komanowv ons
To/j - o
30199 00C6h 04h HET 1/2 1 per.: Dopmam
short -xkoopaunara JAT5,mMm | komanow ona
7O/ - Hmin
30200 00C7h 04h HET 1/2 1 per.: Dopmam
short -xkoopaunara JAT6,mMMm | komanow ona
7O/ - Hmin
30201 00C8h 04h HET 1/2 1 per.: Dopmam
short -xkoopaunara JAT7,mMm | komanow ona
To/] - Hnmin
30202 00C9h 04h HET 1/2 1 per.: Dopmam
short -koopauHara JAT8 MM | komanowv ons
To/j - o
30203 00CAh 04h HET 1/2 1 per.: Dopmam
short -koopaunaara AT9,Mm | komanowv ons
To/] - omn
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[IpoTokon oOmeHa

Cucremnl HU3MCPHUTCIBHLIC

3A0

«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
[Tponomkenne Tadauis! 7.1
HavanpHbiit Anpec Kon Kon Koin-Bo
anpec SYEWKH MK | QYHKIHK | (YHKIMH | perucTpos/
SIMEUKHU WIIM| PErucTpa B | YTEHUS U3 | 3alllCH OaiiToB ®opwar Conepxumoe TaHHBIX IIpumeuanue
JaHHBIX
peructpa KOMaH/1e SL B SL
dec hex
30204 00CBh 04h HET 1/2 1 per.: Dopmam
short -koopaunata IT10,MM | Komanow ona
7O/ - Hmin
30205 00CCh 04h HET 1/2 1 per.: Dopmam
short -koopaunata AT11,MM | Komanow ona
7o/ - nmin
30206 00CDh 04h HET 1/2 1 per.: Dopmam
short -koopauHata JAT12,MM | komanow onsa
To/jq - o
30207 00CEh 04h HET 1/2 1 per.: Dopmam
short -koopauHata JAT13,MM | komanow onsa
roj - o
30208 00CFh 04h HET 1/2 1 per.: Dopmam
short -koopauHata JAT14,MM | komanow onsa
To/j - o
30209 00DOh 04h HET 1/2 1 per.: Dopmam
short -koopaunata AT15,Mm | komanow ona
7O/ - Hin
30210 00D1h 04h HET 1/2 1 per.: Dopmam
short -koopaunata IT16,Mm | Komanow ona
7O/ - Hin
30211 00D2h 04h HET 1/2 1 per.: Dopmam
short -koopaunata AT17,MM | Komanow ona
Toj - o
30212 00D3h 04h HET 1/2 1 per.: Dopmam
short -koopauHata JAT18,MmM | komanow onsa
To/jq - o
30213 00D4h 04h HET 1/2 1 per.: Dopmam
short -koopauHata AT19,MM | komanow onsa
To/jq - o
30214 00D5h 04h HET 1/2 1 per.: Dopmam
short -koopauHata JAT20,MM | komanowi o
7O/ - Hin
30215 00D6h 04h HET 1/2 1 per.: Dopmam
short -koopuaunata AT21,MM | Komanow ona
7O/ - Hin
30257 0100h 04h HET 3/6 lper.: ona TOJ - I
MiL.OaifT- |- HOMep 0-63
uchar HU3MEPUTENBHOrO KaHamna
cT.6aiT- - THIT OCHOBHBIX O-TIIIIT
uchar naaueix(TOJT)
2per.:
OutoBOoe |- MacKa IDIOTHOMEepoB  |3HaueHme O6uta «1»-
moJe JI1 JI1 BrmroueH
3per.: (cMm.Tabmuiy 7.10)
MILOalT- |- mHACKC TUna npoaykra|Cm. Tabmuiy 7.7
uchar
CT.0aiT- -xonmuectso 11 B IIIIIT| mo 5 AIT B T, «1»
uchar B cTapiieM Gure —
MPU3HAK
MOBEPXHOCTHOU
IUIOTHOCTH
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3A0 Cucrembl U3MEPUTEIIbHbBIE [Iporokon obmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
[Tponomkenne Tadauisr 7.1
HauansHbrin Anpec Kox Kon Kom-Bo
anpec SYEUKU WK | QYHKIHK | (YHKIMH | perucTpos/
SIMEUKHU WIIM| PErucTpa B | YTEHUS U3 | 3alllCH OaiiToB ®opwar Conepxumoe TaHHBIX IIpumeuanue
JIAHHBIX
peructpa KOMaHjIe SL B SL
dec hex
30260 0103h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HaueHue IwiotHoctu |das TOMH - I
3 per.: AI1,r/em3
cr.0aiiT — |-npoOnas vacte (AY) |AY-undpa nocie
uchar koopauHatsl 111 3aMsITON
MILOAWT — |-COCTOSHHE MapameTpa
uchar Cwm.Tabmuiy 7.5
30263 0106h 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3Hauenue IwotHoctu |oxg TOH - I
3 per.: JI2,r/cm3
ct.0aiiT — |- npobOHas wacts (AY) |[AY-umdpa mocne
uchar KoopauHathl 112 3aIITON
MIL.OAT —  |-cOCTOsIHHE TTapaMeTpa
uchar Cwm.Tabnuiy 7.5
30266 0109h 04h HET 3/6 1,2 per.: Dopmam KoManObl
float -3HaueHue IwiotHoctu |das 1O/ - I
3 per.: AI3,r/em3
cr.0aiiT — |- apoOHas yacts (AY) |AY-undpa nocie
uchar koopauHatel JI13 3aIITON
MILOAWT — |-COCTOSHHE MapameTpa
uchar Cwm.Tabmuiy 7.5
30269 010Ch 04h HET 3/6 1,2 per.: Dopmam Komanowl
float -3Hauenue IwiotHoctu |oxsg TOH - I
3 per.: JI14,r/cm3
ct.0aiiT — |- npoOHas wacts (AYU) |[AY-umdpa mocne
uchar koopauHatel 114 3aMsITON
MIL.OAT —  |-cOCTOsIHHE TTapaMeTpa
uchar Cwm.Tabnuy 7.5
30272 010Fh 04h HET 3/6 1,2 per.: Dopmam KOMAHObL
float -3HaueHue IwiotHoctu |das TOMH - I
3 per.: AI5,r/em3
cr.0aiiT — |- apoOHas yacts (AY) |AY-undpa nocie
uchar KoopauHatel 114 3aIITON
MILOAWT — |-COCTOSHHE MapameTpa
uchar Cwm.Tabmuiy 7.5
30281 0118h 04h HET 3/6 1 per.: Dopmam
short -3HAYCHUE KOOPJHMHATHI | KOMAHObL OISl
2,3 per.. |AI1,mm (uenas wacte) | TOH - HIIIT
float - 3HaYCHHE
temnepatypst AI11,C°
30284 011Bh 04h HET 3/6 1 per.: Dopmam
short -3Ha4eHUE KOOPAWHATHI | KOMAHObL ona
2,3per.. |AN2,mm (uenas wacts) | 704 - I
float - 3HaYCHHE
temnepatypst AI12,C°
30287 011Eh 04h HET 3/6 1 per.: Dopmam
short -3HAYCHUE KOOPJHMHATHI | KOMAHObL OISl
2,3 per.. |AMN3,mm (uenas wacte) | TOH - HIIIT
float - 3HAYCHHE
temneparypsl JAI13,C°
30290 0121h 04h HET 3/6 1 per.: Dopmam
short -3HAYCHUE KOOPJHMHATHI | KOMAHObL OISl
2,3 per.. |A4,mm (uenas wacte) | TOH - HIIIT
float - 3HaYCHHE
temnepatypsl JA114,C°
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[Iporokon obmeHa Cucrembl U3MEPUTEIbHbBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
[Tponomkenne Tadauis! 7.1
HavanpHbiit Anpec Kon Kon Koin-Bo
anpec SYEWKH MK | QYHKIHK | (YHKIMH | perucTpos/
SIMEUKHU WIIM| PErucTpa B | YTEHUS U3 | 3alllCH OaiiToB ®opwar CopnepxumMoe TaHHBIX IIpumeuanue
JIAHHBIX
peructpa KOMaH/1e SL B SL
dec hex
30293 0124h 04h HET 3/6 1 per.: Dopmam
short -3Ha4e€HHE KOOPAMHATHI | KOMAHObI ona
2,3per.. |A5,mm (uenas vacts) | 704 - HIII
float - 3HAYCHUE
temnepatypsl AI1S,C°
Tabnuna 7.2 — Tun ocHoBHBIX naHHbIX (TOJl) — rpynna natunko nanerus (I'p 1J1)
HauanbHerit Anpec Kon Kon Kon-Bo
azpec sideliky win | QyHKIUU | (QYHKIHKA |peructpos/
SIMEUKHU WM | PETHCTpPA B | UTEHHUA U3 3anmucu  |6aiToOB ®opwar Conepxumoe TaHHBIX IIpumeuanue
perucrpa KOMaH/Ie SL B SL JIAHHBIX
dec hex
40001 0000h 03h 06h 1/2 unsigned  |Homep m3mepurenshoro |Komanma 3amuch
short KaHana BBITIOJIHSIET BBIOOD
KaHasa
30001 0000h 04h HeT 3/6 lper.:
Mi.0aiiT- |- HoMep u3MepuTenbHoro [0-63
uchar KaHaa
cT.0aiT- - TUI OCHOBHBIX 1-Tp A
uchar nmanHbex(TO/)
2per.: 3HaycHue OuTa
OUTOBOE |- MacKa MmapameTpoB «1»-mapamerp
noJje BKJIFOUCH
(cm.Tabmury 7.11)
3per.:
MILOAaWT- |- Macka
OmToBOE  |mMapaMeTpoB(cTapIiIie
oJie OWTHI)
cT.6aiT- s Ip 1 9
uchar -KOJIMYECTBO [TAPaMeTPOB
30004 0003h 04h HET 3/6 1,2 per.: Komanoa
float -3HAYCHHE JaBIICHUS deticmeumenvHa
3 per.: J1,xI1a ona 1700 - I'pAN
cT.0aliT —  |-pe3epB
uchar
MILOAWT —  |-COCTOSIHHE ITapaMeTpa
uchar Cwm.Ta6muy 7.5
30007 0006h 04h HeT 3/6 1,2 per.: Dopmam
float - 3HaYEHWE NaBJICHUS KOMaHowl
3 per.: JA2, xI1a onsa TO/[ -
CT.0aiT — -pesepB I'pZd
uchar
MILOAT — | -COCTOsIHME MapameTpa
uchar Cwm.Tabnumy 7.5
30010 0009h 04h HET 3/6 1,2 per.: @opmam
float - 3HAYCHHE aBICHUS KOMAHObL onst
3 per.: A3, xI1a 100 - I'p
cT.0aliT —  |-pe3epB
uchar
MJI.0alT — |-COCTOSIHUE TIapaMeTpa
uchar Cwm.Tabmmy 7.5
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3A0 Cucrembl U3MEPUTEIIbHbBIE [Iporokon obmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
[Tponomkenne TabauIB 7.2
HauansHbrin Anpec Kon Kox Kom-Bo
ajzpec SYeUKU WiK | QYHKIUM | (QYHKIHH | perucTpos/
M N ®opmar
SIYEUKU WM | PETUCTPA B | YTECHHS U3 3aMucu 0aiiToB CoJiep>KUMO€E TaHHBIX [Ipumeuanue
JIAaHHBIX
peructpa KOMaHjIe SL B SL
dec hex
30013 000Ch 04h HET 3/6 1,2 per.: Dopmam
float - 3HAUYCHUE JaBICHUS KOMAHObI onst
3 per.: JU14, TTa 1O - Ipld
cT.0aliT —  |-peseps
uchar
MJI.OalT — |-COCTOSIHWE ITapaMeTpa
uchar Cwm.Tabmury 7.5
30016 000Fh 04h HeT 3/6 1,2 per.: Dopmam
float - 3HaYEHHUE JABJICHUS KOMAHOWbL ons
3 per.: JAS, xI1a 104 - I'pd
cT.0aliT —  |-pe3epB
uchar
MILOAUT —  |-COCTOSIHUE MapameTpa
uchar Cwm.Tabmumy 7.5
30019 0012h 04h HET 3/6 1,2 per.: Dopmam
float - 3HAYCHUE JaBICHUS KOMAaHObl onst
3 per.: A6, xI1a o4 - I'pd
cT.0aliT —  |-pe3epB
uchar
MJI.Oa#T — |-COCTOSIHHE ITapaMeTpa
uchar Cwm.Tabmuiy 7.5
30022 0015h 04h HeT 3/6 1,2 per.: Dopmam
float - 3HAYCHUE JaBICHUS KOMAHObI onst
3 per.: JU17, xTTa TOJ - IpId
cT.0aliT —  |-peseps
uchar
MILOAUT —  |-COCTOSIHUE MapameTpa
uchar Cwm.Tabmuiy 7.5
30025 0018h 04h HeT 3/6 1,2 per.: Dopmam
float - 3HaYEHHUE JABJICHUSA KOMAHOWbL ons
3 per.: A8, xI1a 104 - I'pd
cT.0aliT —  |-pe3epB
uchar
MILOAUT —  |-COCTOSIHUE MapameTpa
uchar Cwm.Tabmumy 7.5
30028 001Bh 04h HET 3/6 1,2 per.: Dopmam
float - 3HAYCHUE JaBICHUS KOMAHObl onst
3 per.: JU19, xITa 1O - Ipd
cT.0aliT —  |-peseps
uchar
MJI.OalT — |-COCTOSIHHE ITapaMeTpa
uchar Cwm.Tabmuiy 7.5
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[Iporokon obmeHa Cucrembl U3MEPUTEIbHbBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
Ta6mmma 7.3 — Tun ocHoBHBIX gaHHBIX (TOJ]) — rpynma /130 (I'p/130)
HavanpHbiit Anpec Kon Kon Kon-Bo
aznpec sTIeHKY WK | QYHKIMK | QYHKIMH | perucTpos/
M N dopmar
SYCUKU WIKM| PErucTpa B | YTCHHS U3 | 3alHCH OaiiToB ConepkuMoe TaHHBIX [pumeuanue
JIAHHBIX
peructpa KOMaH/1e SL B SL
dec hex
40001 0000h 03h 06h 1/2 unsigned |Homep usmepurensaoro |Komanna 3anuch
short KaHaia BBITIOJIHSAET BBIOOD
KaHaa
30001 0000h 04h HET 3/6 lper.:
MiL.OaiiT- |- HoMep u3mepurensHoro [0-63
uchar KaHasa
cT.0alT- |- TUIT OCHOBHBIX 2-I'p130
uchar nanueix(TOJT)
2per.:
OuToBOE |- Macka ImapameTpoB 3nadyenne Outa «1»-
noJje napamerp BKJIIOYCH
3per.: (cM. Tabnury 7.12)
MiL.OaiiT- |- Macka
OouToBOE |mMapameTpoB(crapluue
noie OUTHI) i I'pZ[30 5
CT.0alT-  |-KOJMYECTBO MapaMeTPOB
uchar
30004 0003h 04h HeT 3/6 1,2 per.: Komanoa
float -O6beMHast 1015 Oeticmeumenvha 0Jis
nm3mepennas 30 01, 104 - Ipd30
3 per.: %(meran) wm % HKIIP
cT.0aliT — |- cocTosiHUE mapameTrpa |Cwm. Tabmuiy 7.6
uchar
MILOAWT — |- cocTossHUE mapameTpa |Cm. Tabmuiy 7.5
uchar
30007 0006h 04h HET 3/6 1,2 per.: Komanoa
float -O0BbeMHas 10Jis OeticmeumenvHa OJisi
m3mepentas 430 02, 10/ - I'p/[30
3 per.: %(meran) wmu % HKIIP
cT.0aliT — |- cocTosiHMe mapameTpa |CMm.Tabmmiy 7.6
uchar
MILOAWT — |- cocTosiHUE mapameTpa |Cwm. Tabmuiy 7.5
uchar
30010 0009h 04h HeT 3/6 1,2 per.: Komanoa
float -O0BbeMHas 10Jis OeticmeumenvHa OJisi
m3mepentas 430 03, 10/ - I'p/[30
3 per.: %(meran) wm % HKIIP
cT.0aliT — |- cocTosiHUe mapameTrpa |Cwm. Tabmuiy 7.6
uchar
MIL.OAWT — |- cocTosiHue mapameTpa |CMm.Tabmuiy 7.5
uchar
30013 000Ch 04h HeT 3/6 1,2 per.: Komanoa
float -O6beMHast 1015 Oeticmeumenvha 0Jis
n3mepennas 30 04, 1O/l - I'p/[30
3 per.: %(mertan) wm % HKIIP
cT.0aliT — |- cocTosiHUE mapameTrpa |Cwm. Tabmuiy 7.6
uchar
MILOAWT — |- cocTosiHUE mapameTpa |Cm. Tabmuiy 7.5
uchar
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
[Tponomkenne TadauIs! 7.3
HauansHbrin Anpec Kon Kox Kom-Bo

anpec staeiiky win | yHKIMH | QyHKIMH | peructpos/ Dopmar

SIMEUKHU WIM| PErUCTpa B | UTEHHS U3 | 3aluicHu OaiiToB Conepxumoe TaHHBIX IIpumeuanue
peructpa KOMaHJ1e SL B SL JIAHHEIX
dec hex
30016 000Fh 04h HET 3/6 1,2 per.: Komanoa
float -O6beMHas 1oJist OeticmeumenvHa
u3mepennas 30 05, ona TOA - I'p/d30
3 per.: %(meran) wmm % HKIIP
cT.0aliT — |- cocTosHUE mapamerpa |Cwm. Tabmuiy 7.6
uchar
MILOAWT — |- cocTosiHUE mapameTrpa |CM. Tabmuiy 7.5
uchar
Tabnuna 7.4.1 — JlmarHoctuueckas (TECTOBas) KOMaH/1a
Hauanbsuerit Anpec Kon Kon
aZipec TYCHKH |TIeHKH Win| (QYHKIUH | HOAPYHKIIUH Dopmar Conepsrimoe
WM PETUCTPA | pETUCTPA B | YTECHHS U3 Jlanubie IIpumeuanue
dec KoMare SL JIAHHBIX JIAHHBIX
hex
- - 08h 0000h A537h - - Hopmanvuwiti
omeem 8o3gpaujaem
me dice dannvle
A5h- cTapumii 6ait
TIepeiaeTcsi MePBhIM
Tao6numa 7.4.2 — JIonoJHUTEIbHbIC KOMaHIbI
Havanbusrit Anpec Kon Kon

anpec syeiikn nin | pyHKIuM | QyHKIUH Dopmar Conepimoe

SIYCHKY WM | PErHCTpa B | YTCHHS | 3aICH Jlannbie Ipumeuanue
perucrpa KOMaHjIe n3 SL B SL JIAHHEIX JIAHHEIX

dec hex

128 7Fh - 05h FFOOh - - 3abnoxuposame

xnasuamypy bBU1

128 7Fh - 05h 0000h - - Pasbnokuposamo

xnasuamypy bU1
Tabmuna 7.5 — @opmathl COCTOSHUI MapamMeTpoB (MIaanInii 0anT)
Tapaverp CocrosiHue mapamerpa — MiIaJmui OauT
but 7 bur 6 | butr5 bur 4 bur 3 bur 2 bur 1 bur 0

H 1 — e roroB |1-BBIKIT® - - - 1-HercBs3u -

M 1 — He rotoB |1-BBIKI - - - 1-HercBs3u -

V 1 — He rotoB |1-BBIKI - - - 1-HercBs3u -
Pcp 1 —neroros |1-BbIKI - - - 1-nHercBs3u -
Tep 1 —neroros |1-BbIKI - - - 1-nHercBs3u -
Hs 1 - He roroB |1-BBIKI - - - 1-mercBsi3u | 1-BHe auamasoHa
Pap 1 —ne roroB |1-BbIKJI - - - 1-HeTcBs3M -

Tap 1 —ne roroB |1-BbIKJI - - - 1-HeTcBs3M -

Pug 1 —ne roroB |1-BbIKJI - - - 1-HeTcBs3M -

Tudg 1 —ne roroB |1-BbIKJI - - - 1-HeTcBs3M -

Jn¢g |1 -neroros |1-BeIKI 1- e rotoB| l-mer rpap** | 1-o0pwiB UD | 1-Her cBsi3m -

Vmake |1 - He rotoB |1-BBIKI - - - 1-HercBs3u -

JAYT |1 -neroTtoB |1-BHIKI - 1-Her norutaBka - 1-HercBs3u -
JAT1-AT21 |1 — He roToB |1-BBIKI - 1-ommbOka BbIY. | 1-HeT HOMepa | 1-HeTcBsI3M -
JII1-1I05 |1 — ve rotoB |1-BeIKI - - 1-IVuamxke JI1| 1-wer cBsi3u | 1-BHE quama3oHa
JUI1-119 |1 — ne roroB |1-BbIKi 1- e rotoB| l-ner rpag** | 1-o0pwiB UD | 1-Her cBsi3H
JA30 01- |1 -wHeroToB |1-BHIKI ) 1- KU He rotos 1-MUII ue 1-nHer cBs3u -

J130 05 TOTOB
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*)  BBIKJI - BBIKJIIOYEH
**) HeT rpajJ — HET rPaJyHPOBKU
Tabnuua 7.6 — @opmatbl COCTOSIHUIA TapaMeTpoB (CTapInii OanT)
Mapam CocrosiHME napamerpa — cTapuuii OaiT
pavetp but 7 but 6 bur5 | bur4 Bur3 | Bur2 | Burl | Bur0
- - 0 0 < 20% | Ha3nauyenue natavka (2- ©3MEpPEHUE COACPIKAHMS
0 1 20-40% | merana B %, qpyroe 3Ha4eHUE — U3MEPEHUE
30 01- 130 05 1 0 40-100% | conepsxanus roprounx rasos B % HKIIP)
1 1 >100%

Tabnuua 7.7 — UHAEKCH TUITOB MPOJYKTA

3HaueHue KoJa(MHaeKca) Tun npoaykra ITpumeuanue
0 AUN76
1 ANB0
2 AN92
3 AUN95
4 AI98
5 AT Jlu3enpHoe TOIIHMBO
6 Ccyr CKIKEHHBIE YTITIEBOJOPObI
7 BOJIA
8 TOCOJI
9 KEPOCHH
10 Macino
11 [Tpo6a tuna 01 -
12 [Ipo6a tuma 02 HeTh
13 [Ipo6a tuna 03 OCH3UHEI
14 [Tpo6a tuna 04 OCH3MHBI M KePaCHHBI
15 [Ipo6a tuma 05 pEeaKTUBHOE TOILTUBO
16 [Tpo6a tuna 06 JIU3ENbHOE TOILIMBO
17 [Ipo6a tuna 07 Macna
18 [Ipo6a tuna 08 -

Tabmuua 7.8 — Macka npuknagasix napamerpos [T

Howmep Outa [Tapametp ITpumeuanue
0 CpenHsis IIOTHOCTh NPOAYKTa, Pep 3nauenue «0» - mapaMeTp BBIKIIOUEH, «1» - BKIIOUEH
1 [110THOCTH HOBEPXHOCTHOTO CJIOSI NpOyKTa, Pap -|I-
2 [TnotHOCTH NapoBo# ¢a3bl npoaykTa, Prg -|I-
3 Cpensss Temneparypa npoaykra, Tep -|I-
4 Temriieparypa NOBEpXHOCTHOT'O cJ10s1 Mpoaykra, Tap -|I-
5 Cpenusisi TeMIeparypa napoBoi ¢as3sl IpoayKTa, -|I-
Tndg

6 Yposens mpoaykra, H -|I-
7 O6bem npoaykra, V -|I-
8 Macca nponykra, M -|I-
9 VYposens nogrosapHoii Boasl, He -|I-
10 JlaBnenue naposoii ¢assl, Ang -|I-
11 MakcumasbHbIi 00beM NpoaykTa , VMake -|I-
12 VYposens AYT, AVT -|I-

13-15 Peseps -|I-
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Tabmuua 7.9 — Macka Toue4HbIX AaT4uKoB Temrneparypsl AT

Howmep Outa [TapameTp ITpumeuanue
0 AT1 — natumk temnepatypsl 1 (HIKHAHN) 3nauenue «0» - mapaMeTp BBIKIIOUEH, «1» - BKIIOUEH
1 AT2 — naTuuk remnepatypsl 2 -|I-

2 AT3 — natuux remnepatypsl 3 -|I-

3 AT4 — naTuuk temnepatyps 4 -|I-

4 ATS — naTuux remnepatypsl 5 -|I-

5 AT6 — naTumk temnepaTypsl 6 -|I-

6 AT7 — naTuuk temnepatypsl 7 -|I-

7 AT8 — naTumk remnepatypsl 8 -|I-

8 AT9 — naTumk temnepaTypst 9 -|I-

9 AT10 — natunk Temneparyps! 10 -|I-

10 AT11 — naruuk Temneparyps 11 -|I-
11 AT12 — natumk Temneparypsl 12 -|I-
12 AT13 — naruuk Temneparypsl 13 |-
13 AT14 — natunk Temneparyps! 14 -|I-
14 AT15 — natuuk Temeparypsi 15 |-
15 AT16 — naruuk Temeparypst 16 |-
16 AT17 — naruuk Temmeparypst 17 |-
17 AT18 — naruuk Temmeparypst 18 |-
18 AT19 — naruuk Temeparypst 19 |-
19 AT20 — naruuk Temeparypst 20 |-
20 AT21 — natuuk temoepatypsl 2 1(BepxHuii) |-

Ta6auma 7.10 — Macka TOYeUHBIX JaTYUKOB IIOTHOCTH JII1

Howmep Outa TlapameTp IIpumeuanue

0 JII1 — natumk mmoTHOCTH | (HYDKHUIN) 3nauenue «0» - mapameTp BBIKIIOUEH, « 1) - BKIIIOUEH
1 JII2 — 1aT4uK IIOTHOCTH 2 -|I-

2 JII3 — naT4uK mIOTHOCTH 3 -|I-

3 JII14 — naT4uK mI0THOCTH 4 -|I-

4 JUII5 — 1aT4uK IIOTHOCTH S(BEPXHMIA) -|I-

Tabmuua 7.11 — Macka rpynnsl gatyukoB gasiesus ['P J1J1

Howmep 6uta [Tapametp ITpumeudanue

0 J1 — natuuk nasieHus 1 3navenue «0» - mapamMeTp BBIKIIOUEH, «1» - BKIIOUeH
1 JA2 — natumk gaBiaeHus 2 -|I-

2 JJI3 — natuuk qaBiaeHus 3 -|I-

3 JUI4 — natuuk nanenus 4 -|I-

4 JUI5 — natuuk naieHus 5 -|I-

5 JIJ16 — naTuux naBjieHus 6 -|I-

6 JJ17 — natuux nasieHus 7 -|I-

7 JJI8 — natuuk gaBnaeHus $ -|I-

8 JJ19 — natuux nasieHus 9 -|I-

Tabmuua 7.12 — Macka rpynmnsl JaTYMKOB 3arazoBanHocTu ontuaeckux ['p 130

Howmep Outa TlapameTp IIpumeuanue

0 J30 01 — matunk 3ara3oBaHHOCTH 1 3Hauenue «0» - mapameTp BEIKIIOUEH, «1)» - BKIIIOUEH
1 J30 02 — 1aTymK 3ara30BaHHOCTH 2 -|I-

2 J30 03 — 1aTymk 3ara30BaHHOCTH 3 -|I-

3 J30 04 — naTyuk 3ara3oBaHHOCTH 4 -|I-

4 J30 05 — 1aTymK 3ara30BaHHOCTH 5 -|I-
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7.2 Komapl UCKITIOUUTETBHBIX CUTYaIui

Kol uckimounTensHbIX cUTyanuii npuBeaeHsl B Taommie 7.13. Korma SL oOHapyXuBaeT OHY UX
3TUX OMIMOOK, OH TMOCHUIAeT OTBEeTHOE coodbmenne MS, conmepxkamee agpec SL, kox dyHKIHMH, KO
OIIMOKU W KOHTPOJBbHYIO cyMMYy. J[1Is yKa3aHHs Ha TO, YTO OTBETHOE COOOIIEHHE — 3TO YBEIOMIICHHE
00 ommOKe, cTapiuii OUT MmoJist Koja GyHKIUU yCTaHaBIUBaeTcs B «1»,

Tabmuna 7.13 — Kol HCKITIOYUTENBHBIX CUTYAITUI

Kon Hassanne CMbICH

01 ILLEGAL FUNCTION DyHKIMS B MPUHATOM COOOIICHUH HE MOAACPKUBACTCS Ha qaHHOM SL.
Ecnu Tun 3anpoca — POLL PROGRAM COMPLETE, sToT KO/ YKa3bIBacT,
YTO MPEBAPUTENbHBIN 3ampoc He ObUT KOMAaHIOH MPOrpaMMHPOBAHHS.

02 ILLEGAL DATA ADDRESS AJipec, yKa3aHHBIH B 110J1€ JaHHBIX, SBJISIETCS HEJAOMYCTUMBIM ISt
nmannoro SL.
03 ILLEGAL DATA VALUE 3Ha4yCHHUS B MOJIC JAHHBIX HEJOMYCTUMBI JIJIsl JaHHOTO SL.
04 FAILURE IN ASSOCIATED SL He MOXeT OTBETHTh Ha 3alpoC WM IIPOU30LILIA aBapHsl.
DEVICE
05 ACKNOWLEDGE SL npuHsI 3anpoc ¥ Hayall BBIIOJIHSATD J0JITOBPEMEHHYIO OIIEPALIUIO

nporpaMmmMHpoBaHus. J{ist onpeneneHus MOMEHTA 3aBEPILCHHUS ONIepaLuy
ucnons3yite 3anpoc tuna POLL PROGRAM COMPLETE. Ecnu stot
3anpoc ObLI ITOCNIaH JI0 3aBEpIISHHUs ONepanny MporpaMMHupoBanus, To SL
oteetuT coobmennemM REJECTED MESSAGE.

06 BUSY, REJECTED MESSAGE Coobrenue 0b110 PUHSTO Oe3 omubokK, HO SL B JaHHBI MOMEHT
BBIMOJIHACT JOJITOBPEMEHHYIO OIEPAIUIO MPOrPAMMHUPOBAHKS. 3apoc
HEOOXOIUMO PETPAHCINPOBATH MTO3IHEE.

07 NAK-NEGATIVE OyHKIHS POTPAMMHUPOBAHHS HE MOYKET OBITh BBITTIOTHEHA.

ACKNOWLEDGMENT Hcnonp3yiTe Ompoc s MOTyUCHUS ISTaIbHOM anmapaTHO-3aBUCHMOM
nHpopmanmu 006 ommodKe.

84h Ommbka cBs3u ¢ BP nipu BeIMosTHEHNH TocTyna K HHPOPMAITUU KaHaIa

91h JlaTurk He UHUIMATN3UPOBAH

92h OmmbOKa CBSI3U C TATIHKOM

93h OmubKa CBSI3H C YCTPOMCTBOM

96h OmmbOKka cBsi3u ¢ BP Ha stane onpenenenust TOJT

9Ah Ommbka 3anucu KOHQHUTYpaIruu

9Bh OmmnbKka yTeHUs] KOHPUTypanun

9Ch Kanan BoikiroueH

8 AJropuT™mbl padoThl

8.1 BriOop kaHana

[Tepen uTeHreM MPHUKITIATHBIX WIH TOUYCYHBIX TAPAMETPOB HEOOXOAMMO BHIOpATh KaHAIL.

Br16op kaHasia BBITIOHSAETCS C TIOMOIIBIO KOMaHJbI 3anucy B eauHu4HbI peructp 40001 (kon
dynkum — 06h ). Miaqmmii OaiiT peructpa qaHHBIX — HOMEp KaHana (3HaueHue «0»- 1-if kanam, «63»
— 64-i1 xanan). Crapmuii 6aiiT perucrTpa JaHHBIX — aJApec MPOToKoiaa «MarucTpaiby (IPOTOKOJ CBS3H
naTdukoB ¢ BP), ucronb3yercss B TEXHOJIOTHMYECKUX M CEPBHUCHBIX MPHIOKEHUAX U YAAIEHHOTO
JOCTYTIA K TOAKIIOUCHHBIM JaTduKaM. Y CTAHOBUTH 3HAYCHHE cTapiiero Oaiita pasabsiM 300 wiu 0.

[Ipu BbIMOJIHEHUH TaHHON KOMaH/Ibl BhINOIHseTCs onpeneneHue TO/l kanana.

Ilpumep 1. Ycnemnslii BBIOOp 4-T0 KaHaia (3HaueHHUs OalTOB mpeacTaBieHsl B HeX-hopmate u B
HOpsIIKE CIICIOBAHUS B JIMHUSAX CBSI3H):

- Ilepeoaua om MS: 50 06 00 00 00 03 C4 44

- Omeem om SL: 50 06 00 00 00 03 C4 44,
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rae 50h — agpec SL, 06h — xox dynxmum, 00 00h - agpec permcrpa (40001), 00h — amgpec
«Marucrpanmm», 03h — Homep kanana 4 (00h — crapmmwmii Gaiit, 03h — mmagmmii Gaiit), C4 4Ah -
koHTpoabHas cymma CRC (C4h — mmaamuit 6aiit, 4Ah — crapimii 6aiit). B mannom npumepe Gppeiimbl
MS u SL coBnagaror.

Ilpumep 2. BpiObop 5-ro kaHama ¢ Bbimadedl SL oTBera-uckirodeHws! (3HaueHUs OalToB
npejcTaBieHbl B Hex-gopmare u B OpsiKe Cie/I0BaHHS B TIMHUSIX CBA3H):

- Ilepeoaua om MS: 50 06 00 00 00 04 85 88

- Omeem om SL: 5086 96 93 DF, roe

50h — agpec SL, 86h — kox KOMaHIBI C MPU3HAKOM MCKIIOUCHHs, 96N — KOJ MCKITIOYMTENBHON
curyanun «Omumoka csi3u ¢ bP Ha stane onpenenenus TOJI», 93 DFh — xonrponbhas cymma CRC
(93h — mumagmmmit 6aiit, DFh — crapmmii Gaiit). BP ¢ naHHBIM KaHanoMm MO0 OTCYTCTBYET, JTHOO
HapyIlIeHa C HAM CBSI3b.

8.2 Urenue tuma TOJI xanama

[Toce BrIOOpa KaHaAMa HEOOXOIUMO BBHITIOJIHUTH UYTE€HHE 3-X PErHCTpoB, HaumHas ¢ aapeca 30001
st onpeneneHusi, npexnae Bcero TOJ] kanana. [Ins kanana ¢ tunom TOJ I, xonTponmupyercs
noaktoueHue nataukos 6o IIII1, oo AYT k xanamy. Ecimm I u YT He moakimtodens — SL B
OTBET Ha KOMaHAY BblgaeT oTBeT-uckiatoueHue. s xananoB ¢ tunom TOJ I'p A1 wnu I'pA30 ne
KOHTPOJIUPYETCS TIOAKIIOUEHUE TATYMKOB K KaHaly. B maHHOM ciydae, make eclid HU OJWH JaTYUK HE
MOJIKIIIOUEH K KaHany SL BeIJaeT HOPMATbHBIA OTBET.

Ilpumep 3. Utenne 3-x peructpoB, HauuHas ¢ aapeca 30001(3HayueHusi 6aiiTOB MpEICTABICHHI B
Hex-dbopmate u B mopsizike clieJOBaHUS B TUHUSAX CBS3H):

- [lepeoaua om MS: 50 04 00 00 00 03 BD 8A, rae

50h- agpec SL, 04h — kox komanaer, 00 00h — mavaneHbIH aapec peructpa (30001), 00 03h —
konuuectBO peructpoB(00h — crapmmit 6aiiT, 03h — mmagmmii G6aiit), BD 8Ah - xoHTpoOsBEHAS cymMa
CRC (BDh — mnaammii 6aiit, 8Ah — craprmii 6aiit);

- Omeem om SL: 50 04 06 00 03 EB FB OF 00 94 E5, rae

50h- agpec SL, 04h — ko komanel, 06h — komudecTBo GaiitoB manubix , 00 03h — 3Hauenue 1-ro
perucrpa (00h — crapmmii 6aiit, TO/] xanana -III1IT; 03h — muagmmii 6aiiT, Homep kanana 4), EB FBh
- 3nauenue 2-ro perucrpa (EBh - crapmmii 6aiiT, cpennuii 6aiiT Macku mapamerpoB; FBh - mmamgmuit
OaiiT, miamuuii Oaiit macku napamerpos), OF 00h - 3nauenue 3-ro peructpa (OFh - crapmmii Oaiir,
MaKCHMaJbHOE KOJUYECTBO NpHKIaaHbix mapamerpoB IIIIIT; 00h — mmammuit Gaitr, crapmuii Gait
Macku mapaMeTpoB) , 94 E5h - konrponsHas cymma CRC (94h — mammii 6aiit, ESh — crapmuii Gaiir).

3HaueHuss OWTOB MacKd [apaMeTpOB CBEPX KOJIMYECTBA IApaMETPOB MOTYT  OBITh
MIPOU3BOJIHHBI(€CITN KOJWYECTBO MapaMeTPOB paBHO 15, TO mociaeaHuit 3Havanmii OUT Macku paBeH 14,
HayMHAas C HYJIEBOro OMTa-Miaauii OMT mutaamiero Oaita macku). PopMaT JaHHBIX U WX OIMHMCAHHE
npuBOAATCS B Tabymie 7.1.

Ilpumep 4. Utenue 3-x peructpoB, HaunHas ¢ aapeca 30001(3HaueHust 6aTOB MPEICTABICHHI B
Hex-dbopmate u B mopsake ciieoBaHMs B TMHUAX CBSA3H):

- Ilepeoaua om MS: 50 04 00 00 00 03 BD 8A ( cm.Ilpumep 3)

- Omeem om SL: 5004 06 01 03 FE 07 09 00 52 A8, rue

50h- agpec SL, 04h — ko komanel, 06h — komuuecTBo GaiitoB manHbix , 01 03h — 3Hauenue 1-ro
peructpa (01h — crapmmii 6aiit, TO/ kanana - I'p1/1; 03h — mnammmii Gaiit, Homep kanana 4), FE 07h
- 3Hayenue 2-ro peructpa (FEh - crapmmii Gaiit, cpennuii 6aiiT macku mapametpos; 07h - mmagmmit
OaiiT, minammuii 6aiiT Macku napamerpoB), OF O0h - 3nauenue 3-ro perucrpa (09h - crapmmii Oaiir,
makcumanbHoe koiamuectBo JIJ[1, Bxomsmmx B I'p/IJI; 00h — mmammmit Oaiit, crapmuii 6aT Macku
napameTpoB), 52 A8h - kortponbHas cymma CRC (52h — mnanmmii Gaiit, A8h — crapiumii Oaiir).
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3HaueHUs1 OMTOB MACKH IapaMeTPOB CBEPX KOJUYECTBA TATYMKOB MOTYT OBITh MPOW3BOJIBHBI (€CITH
KOJIMYECTBO JATUYMKOB PaBHO 9, TO mMOCHeNHUN 3HAYANIMN OUT MAcKH paBeH §, HaYyMHAs C HYJICBOTO
OuTa-mtammuii OuT mitaiero 6aira Macku). B qanHOM ciydae Bcero 9 OMTOB MIIAJIIIIETO U CPETHETO
0aiiTOB MacKu SBISAIOTCS JeHCTBUTENLHBIMU, a 3Hauenwe FE 07h osmawaer, uro JIJ] 01,02,03
BirodeHsl, J1JI 04,05,06,07,08,09 BwikmroueHsl i1t u3MepeHuit. dopmaT HaHHBIX M UX OIHUCAHUE
NpUBOAATCS B Tabnuie 7.2.

Ilpumep 5. Utenue 3-x peructpoB, HaunHas ¢ aapeca 30001(3HavueHus: 6alTOB MPEICTABICHHI B
Hex-dbopmate u B mopsake ciie0BaHUs B TMHUAX CBSA3H):

- Ilepeoaua om MS: 50 04 00 00 00 03 BD 8A ( cm.Ilpumep 3)

- Omeem om SL: 50 04 06 02 04 FO 07 05 00 EO B3, rze

50h- agpec SL, 04h — ko komanel, 06h — komudecTBoO GaiitoB manHbIX , 02 04h — 3Hauenue 1-ro
perucrpa (02h — crapumii 6aiit, TO/l kanana - I'p/I30; 04h — mnanmmii Gaiit, Homep kanana 5), FO
07h - 3nagenue 2-ro perucrpa (FOh - crapmmii Gaiit, cpemuuii Oaiit Macku mapamerpoB; 07h -
MMl OaiT, mnaammii O0aiit macku napamerpos), OA 00h - 3Hauenue 3-ro peructpa (05h - crapmmit
Oaiit, makcumanabHoe KonumdectBo J[30, Bxomammx B ['p/I30; 00h — mumammmuii Gaiit, crapiimii 6aiT
macku mapametpoB), EQ B3h - kontponbsHas cymma CRC (EOh — mnaamuii 6aiit, B3h — crapiuii 6aiir).

3Ha4yeHUs1 OMTOB MacKH IMapaMeTPOB CBEPX KOJIMYECTBA JATYMKOB MOTYT OBITH MTPOU3BOJILHBI (€CITH
KOJINYECTBO JATYMKOB PAaBHO 5, TO MOCIEAHUN 3HAYAIIMi OUT MAacKu paBeH 4, HayWHAas C HYJICBOTO
Outa-Mianmmii out muaamero Oaiita macku). B maHHoM cimyyae Bcero 5 OMTOB muaiimiero Oaiita
MACKH SIBJISIFOTCSL IEHCTBUTENBLHEIME, a 3HaueHue 07h osmawaer, uro 130 01,02,03 Brimrouensr, 30
04,05 BoIxiTIOUEHB! 715 M3MepeHuid. @opMaT TaHHBIX U UX OMUCAHUE MPUBOIATCS B Tabmuie 7.3.

[Ipumepsl 6-8 MOKa3bIBAIOT BO3MOXKHBIE HCKIIOUUTENIbHBIE CUTyauMu TNpu ureHun tuna TOJ]
KaHaa.

Ilpumep 6. Utenne 3-x peructpoB, HaunHas ¢ aapeca 30001(3HadeHust OaiiTOB MpEICTABICHHI B
Hex-dbopmate u B mopsiike clieJOBaHUS B TUHUSAX CBS3H):

- [lepeoaua om MS: 50 04 00 00 00 03 BD 8A ( cwm. [Tpumep 3)

- Omeem om SL: 50 84 92 93 7C, rue

50h — anmpec SL, 84h — xon koMaHIBI C MPU3HAKOM HCKIIOUYeHHUs, 92h — kon MCKIFOUUTENBHOM
curyarnun «Omudka cBsi3u ¢ garaukom», 93h 7Ch — koutponsras cymma CRC (93h — mnaammii Gaiir,
7Ch — crapmii 6aiir).

B mpumepe otBeT-nuckimodenne ot SL ¢ kogom 92h cBumerenscTByeT 0 ToM, uto TOJl KaHama
[IIIT u x xanany He noakJIo4YeH Hu oAuH u3 gatunkoB (I, AYT).

Ilpumep 7. Utenue 3-x peructpoB, HaunHas ¢ aapeca 30001(3HavueHust 6alTOB MPEICTABICHHI B
Hex-dbopmate u B mopsake ciie0BaHMs B TMHUAX CBSA3H):

- Ilepeoaua om MS: 50 04 00 00 00 03 BD 8A ( cm. ITpumep 3)

- Omeem om SL: 50 84 84 12 B2, rne

50h — agpec SL, 84h — kox komaH[IbI ¢ MPU3HAKOM HCKIIOUeHHS, 84h — Kox MCKIIOUUTETHHON
curyammn «OmmoOka cBs3u ¢ BP npu BemmomHeHun poctyma K mHpopManmu kKanama», 12 B2h —
koHTpoabHas cymma CRC (12h — mmagmmuii Gaiir, B2h — crapmuii 6aiit). BP ¢ qanHbIM KaHaoM 100
OTCYTCTBYET, 10O HapylIeHa C HUM CBSI3b.

Ilpumep 8. Utenue 3-x peructpoB, HaunHas ¢ aapeca 30001(3HavueHust GalTOB MPEICTABICHHI B
Hex-dbopmate u B mopsake ciie0BaHMs B TMHUAX CBSA3H):

- Ilepeoaua om MS: 50 04 00 00 00 03 BD 8A ( cm.Ilpumep 3)

- Omeem om SL: 50 84 9C 12 BS, rae

50h — ampec SL, 84h — kox kKoMaHABI ¢ Mpu3HaKOM HCKIOYeHHs, 9Ch — KOOI HCKIIFOUMTETBHON
curyaiun «Kanan Beikmouen», 12 B8h — konrpossnas cymma CRC (12h — mnanmmii Gaiit, B8h —
crapmmii 6aiT). Kanan Bkirodaercs u Beikirodaercs uepes b1 u cepBucHBIC TporpamMMBl.
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8.3 UrteHue 3HaueHU napameTpoB kaHauos ¢ Turnom TOJ] TTIIIT

UreHne napamMeTpoB cieAyeT BBINONHATH nocie yteHus tuna TOJl xanana, T.k. oT TO/l 3aBucur
dbopMar U KOJUYECTBO PETUCTPOB sl uTeHUs. [IpukmanHpie mapaMeTpsl s KaHaiaoB ¢ TurmoM TOJ]
[IIII n napamerpst anisa ka"anos ¢ TunoM TOJ I'pI1 u I'pI30 umeroT oiMHAKOBBII HaYaJIbHBIN a/ipec
30004.

[Mapamerpsr III1 ycoBHO AeNsATCS HAa MPUKIAAHBIC U TOYCYHBIS(JUIS TEMIIEPATYPHI U IFIOTHOCTH).
Komanipl uTeHnst mapaMeTpoB M uX (popMaThl peacTaBieHbl B Tabauie 7.1.

[Ipuxnagusie napamerps! untarores ¢ peructpa 30004 nmo 30051 (kosmdecTBO perucTpoB paBHO 48).

[TapameTrpsl Toueunsix Temmepatyp T uurarorcs ¢ peructpa 30129 mo 30215 (kommdecTBO
perucTpoB paBHO 87).

[TapameTpsl To4euHbIX MIOTHOMEpOB [I1 umrtatorcs ¢ permcrpa 30257-30274, 30281-30295
(KOJIMUECTBO PETUCTPOB paBHO 33).

3a OIHY TpaH3aKIHIO O MPOTOKOJIY MOXXHO CUMTaTh He Oosiee 42 peructpoB. Ecim xommdecTBo
PETUCTPOB TMPEBBIIICHO WM MPOUCXOAMT BBIXOJ 32 MaKCHUMaJbHBIM ajnpec perucrpa, To SL Beimaer
OTBET-UCKJIIOUEHUE.

8.3.1 UreHue NpuUKIaIHBIX TAPAMETPOB

Kaxnpiii mapamerp 3anumaet 3 peructpa. [lpu 3ToM 3a 0HY TpaH3aKIHIO 1O MPOTOKOIY MOKHO
cuntath He Oonee 42 peructpoB (14- 3HadyeHuit mapameTpoB). KonndecTBO CUMTHIBAEMBIX PETHCTPOB
JIOJKHO OBITH KPAaTHO 3-M.

Ipumep 9. Utenue 14-Tu nmpukiIagHbIX napaMeTpoB HauuHas ¢ peructpa 30004(3HadeHus 6aiiToB
npeacTaBiIeHbl B HEX-hopmare U B MOPSIKE CIACAOBAHUS B JTMHUSIX CBSI3H):

- [lepeoaua om MS: 50 04 00 03 00 2A 8C 54, rue

50h- agpec SL, 04h — xox xomanmaer, 00 03h — HaganeHbBIH afpec peructpa (30004), 00 2Ah —
kosimdectBo peructpoB (42), 8C 54h - xourpoabHas cymma CRC (8Ch — mmammmii 6ait, 54h —
cTapiuii 6aiT);

- Omeem om SL:

50 04 54 62 B2 44 1E 00 00 81 FO 47 A8 00 00 7B D5 47 DF 00 00 06 AE 3F 41 00 00 73 41 41
AS5 00 00 00 00 00 00 00 00 06 AE 3F 41 00 00 9D 08 41 A6 00 00 00 00 00 00 00 CO 73 41 41 A5 00
00 00 00 00 00 00 CO 30 E2 303000320161 FF FF 0000 3E 73 4A 03 00 00 D8 D8, rune

50h — ampec SL, 04h — xonm xomannsl, 54h- konmuuecTBO HMH(MOPMAIMOHHBIX OaHTOB, aHAIU3
nH(pOpMaAIMOHHBIX OalTOB mpencTaBieH B Tabmuue 8.1 , mocinegHue aBa Oaiita D8 D8h -
KoHTpoJsibHast cymma CRC.

Criucok NMpUKJIAAHBIX TApaMEeTPOB U 3HAUYEHUI COCTOSIHUS MpeICTaBleH B Tabaumax 7.5 u 7.8.
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Tabmuma 8.1 — Ananu3 nHGopmMaIrmoHHBIX OaliTOB 1151 IpuMepa 9
I'pynma 3HaveHHe 3HaveHHe
HHGOPMAITMOHHBIX Peructp(bi) [Tapametp
Saiiros (hex) napamerpa COCTOSIHUS
62 B244 1IE0000 |30004,30005 dopmar float- H, MM 633,54 0 - mapameTtp
snayenue napamerpa (float3I) JIOCTOBEPEH
30006 — mu.6aitt hopmar uchar -
cocrosiaue mapamerpa (ucharCII)
I'pynna 3HayeHue 3HayeHue
MH(POPMALIMOHHBIX Peructp(b1) [TapameTtp
GaiiTon napamerpa COCTOSIHUS
81 FO 47 A8 00 00 30007,30008 - float3I1 M, kr 86275 0
30009 - ucharCII
7B D547 DF 0000 |30010,30011 - float3I1 V, n 114423 0
30012 - ucharCII
06 AE3F 410000 |30013,30014 - float3I1 Pcp, r/em3 | 0,7540 0
30015 - ucharCII
7341 41 A5 00 00 30016,30017 - float3IT Tep, °C 20,7 0
30018 - ucharCII
00 00 00 00 00 00 30019,30020 - float3IT Hgs, MM 0 0
30021 - ucharCII
06 AE3F 410000 | 30022,30023 - float3I1 Pap, r/em3 | 0,75401 0
30024 - ucharCII
9D 0841 A6 0000 | 30025,30026 - float3IT Tap,°C 20,8 0
30027 - ucharCII
00 00 00 00 00 CO 30028,30029 - float3I1 Pug, r/em3 | O 0Ch - 6uTt 6
30030 - ucharCII «1»- mapamerp
BBIKJIFOUCH
7341 41 A5 00 00 30031,30032 - float3I1 Tud, °C 20,7 0
30033 - ucharCII
00 00 00 00 00 CO 30034,30035 - float3IT Hud, mlla | 0 0Ch - 6ut 6
30036 - ucharCII «1»- mapamerp
BBIKJIFOUCH
30E230300032 |30037,30038 ,30039 - comepxat | 3aB.Homep | BO0O02 -
CHMBOJIBI B KOJUPOBKE - TITIII
«Windows-1251»
0161 FF FF 0000 |30040 — cr.6aiiT uchar, nanekc [Tponykt AHN80 -
THUIIA IPOYKTA; Bepcus 10 | 97
mut.6aiit uchar, sepcus I1O ITIII
30041- short, cmemenue ITITIT Cwmerienue, | -1
30042-pe3epB MM
3E734A 030000 [30043,30044 - float3I1 V makc, 1 | 2150300,8 | O
30045 - ucharCII

[TocnenoBaTenbHOCTH aHAIM3a OaiiTa COCTOSTHUS TTapaMeTpa:

e Ecnu Bce 6uthl paBHbl «0» - 3HAUEHHUE MMapaMeTpa JO0CTOBEPHO;

e Ecnu Out 6 paBeH «1» - mapameTp BBHIKIIOUEH, aHAIN3 OCTAJIbHBIX OUTOB HE
HPOBOJINTCS;

e Ecnu 6ur 6 paBen «0», a 6ut 1 paBeH «1» - HET CBSI3U C MapaMeTPOM, aHAIHU3 OCTAILHBIX OUTOB
HE MPOBOJIUTCS;
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e Ecmu 6ut 6 u 1 paBHbI «0», a 6T 7 paBeH «1», TO 3HaYeHHUE MapameTpa He roToBo. OcTalbHbBIC
OuTHI (KpoMme 6 nl) UCTIONB3YIOTCS JJI ONPEACIICHUS PUYUHBI HETOTOBHOCTH.

Ilpumep 10. TlombiTka ureHmst 45 peructpoB, HaumHas c peructpa 30004(3HaueHuss OGalTOB
npescTaBicHbl B HeX-hopmaTe u B MOpSIKE CIICAOBAHUS B JIMHUSX CBSI3H):

- Ilepeoaua om MS: 50 04 00 03 00 2D CD 96, rane

50h- agpec SL, 04h — xox xomanner, 00 03h — HavanpHbBIN aapec peructpa (30004), 00 2Dh —
KosmyectBOo peructpoB (45), CD 96h - xourpoasHas cymma CRC (CDh — mmamgmuii Gaiir, 96h —
cTapiuii 0aiT);

- Omeem om SL: 50 84 03 52 DO, rue

50h — agpec SL, 84h — kox xKoMaHIBI C MpU3HAKOM HCKIOUeHMs, 03N — KOJ MCKITIOYMTENBHON
CUTyaluu «3Ha4eHHs B MOJIC JaHHBIX HEAOMYCTHMBI 11 qaHHoro SL», 52 DOh — konTponbHas cymma
CRC (52h - wmmammmii Oaiir, DOh — crapmmit Oaiir). [IpeBbllleHO MaKCHMalTbHOE KOJIUYECTBO
PETUCTPOB ISl YTCHHS.

Ilpumep 11. TlonbiTKa YTeHUS 9-TM perucTpoB, HaumHas ¢ peructpa 30046(3HadeHUsT GaNTOB
npescTaBicHbl B HeX-hopmaTe u B MOpSIKE CIICAOBAHUS B JIMHUSX CBSI3H):

- Ilepeoaua om MS: 50 04 00 2D 00 09 AD 84 ,rne

50h- agpec SL, 04h — xox xomanmer, 00 2Dh — HauanbHeIil anpec peructpa (30046), 00 09h —
kosmyectBo peructpoB (9), AD 84h — kourtponbnas cymma CRC (ADh — mmammmii 6aiit, 84h —
cTapiuii 0auT) ;

- Omeem om SL: 50 84 02 93 10, rue

50h — agpec SL, 84h — kox xKoMaHIbl C mpU3HAKOM HCKiIrOueHHs, 02h — KoJ MCKITIOYMTENBHON
CUTyallMH «AJpec, yKa3aHHBIN B TOJI€ JaHHBIX, ABISETCA HEAOMYyCTUMBIM JiIs qanHoro SL», 93 10h —
koHTposibHas cymma CRC (93h — mumagmmmii Gaiit, 10h — crapmmii 6aiit). [IpeBbilieH MaKCHMaIbHBIN
aJipec perucrpa.

8.3.2 Urenue napamerpoB ToueyHbix [T

YcneniHoe YTeHHE BO3MOXKHO TOibKO it kanaima ¢ TOJ] TIIII. Ilepen dreHueM cOOCTBEHHO
napametpoB T cnegyer mnpounmtaTh 3 peructpa, HauumHas c¢ anpeca 30129, rme comepxutcs
unpopmanus o konuuectse T B ITIIIT u macke JIT. Makcumansnoe konudectso T B TTITIT — 21.

[Tapametpst AT crpynmupoBaHbl B JBE TPYIIBI TApaMeTPOB. 1-s1 TpyIia — 3TO PETUCTPHI C aapeca
30132 mo 30194 (xommuectBo peructpoB paBHO 63). ITapamerpst AT 1-ii rpynmsl 3aHMMaOT 1Mo 3
peructpa (3HaueHune temneparypsl U coctostaue JIT). 2-s rpynma — 3To peructpsl ¢ aapeca 30195 no
30215 (xommyectBo peructpoB paBHo 21). ITapamerpsr AT 2-ii rpynnel 3aHuMaroT no 1 perucrpy
(3nauenue koopaunatel JIT B I1T1IT).

3a oJIHYy TpaH3aKILHKIO IO IPOTOKOJIY MOKHO CUUTATh He Oosiee 42 perucTpos.

3a OJIHYy TPaH3aKIMIO HEJIb3sI CYMTATh MapaMeTpbl 1-i1 U 2-ii rpynmsl. Eciin KOTM4ecTBO PErMcTpOB
NPEBBIIICHO WM TPOUCXOAMWT BBIXOJ 33 MaKCUMalbHBIA aIpec perucrpa s MAaHHOW TPYIIIBI
napameTpoB, TO SL BbITaeT OTBET-UCKIIIOUYCHHE.

IIpumep 12.Ytenue 3-x peructpos, HauuHas ¢ ampeca 30129 (urenue xommuectBa, macku [T,
HOMepa kaHaina, tTura TOJ] kaHana):

- Ilepeoaua om MS: 50 04 00 80 00 03 BC 62, e

50h- anpec SL, 04h — xox xomanmaer, 00 80h — mavaneHbIi aapec peructpa (30129), 00 03h —
kosmyectBo peructpoB (3), BC 62h — kontponshas cymma CRC (BCh — mmammmuii Gaiir, 62h —
cTapiuii 0aiT);

- Omeem om SL: 50 04 06 00 01 00 07 03 00 1D F1, rae

50h — agpec SL, 04h — xox komanel, 06h — konuyectBo OaiiToB maHHbIX , 00 01h — 3HaveHue 1-ro
peructpa (00h — crapmmuii 6aiit, TOJ] kanana - ITITIT; 01h — mmaamuit Gaiir, Homep kanama 2), 00 07h -
3Hauenue 2-ro perucrpa (00h - crapmmii Gaiit, cpenumii Gaiir wmacku AT, 07h - mmammmii Gair,
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mitamgmuii 6ait macku JIT), 03 00h - 3nauenue 3-ro perucrpa (03h - crapmmii 6aiit, komudectso T B
[IITIT (3); 00h — mammmii Gaiit, crapimuii 6aiT macku [IT) , 1D Flh - kouTponbhas cymma CRC (1Dh
— muaammii 6ait, F1h — crapmimii 6aiir).

3HaueHuss OMTOB MAacKH MapamMeTPOB CBEPX KOJIMYECTBA MApaMETPOB MOTYT OBbITh IMPOU3BOJILHBI
(eci KOJIMYECTBO MapaMeTpoB paBHO 21, To mocneaHuil 3HavYamuii Out Macku paBeH 20, HaUMHAS C
HYJIEBOTO OHMTa-MITa N OUT Mitajamiero 0aita Macku). @opMar JaHHBIX U X OMKCAHKE PUBOIATCS B
Tabiuue 7.1.

Ilpumep 13. Urenue mapamerpoB 1-i rpynmnbel HaunHas ¢ peructpa 30132 mua AT1-/IT3 (3HaueHUs
0aiiToB mpeacTaBicHbl B HeX-popmare u B OPSIKE CIICIOBAHUS B IMHUSX CBSI3N):

- Ilepeoaua om MS: 50 04 00 83 00 09 CC 65, rne

50h- anpec SL, 04h — xox komanmaer, 00 83h — HavanbHbIi aapec peructpa (30132), 00 09h —
kosmmyectBo peructpoB (9), CC 65h — kontpomshas cymma CRC (CCh — mmammuii Gaiir, 65h —
cTapiuii 0aiT);

- Omeem om SL: 50 04 12 47 AE 41 AB 00 00 47 AE 41 AD 00 00 A3 D7 41 AE 00 00 80 8A, rae

50h— ampec SL, 04h — xon komanmbl, 12h- konm4ecTBO WH(POPMAIMOHHBIX OalTOB, aHAIU3
UHGOPMAIMOHHBIX OalTOB MpecTaBieH B Tabnuile 8.2 , mocieanne asa O6aiita 80 8Ah - koHTpONBHAS
cymma CRC (80h — mumaminuii 6aiit, 8Ah — crapuuii 6aiir).

Tabnuua 8.2 — Ananu3 nHpOpMAMOHHBIX OaWTOB U1 mpuMepa 13

I'pynna 3HavyeHue 3HavyeHue
MH(POPMALIMOHHBIX Peructp(b1) [TapameTtp
¥ napameTpa|  COCTOSIHHUS
6aiitoB (hex)
47 AE 41 AB 0000 [30132,30133 ¢opwmar float- Temmepatypa | 21,9 0 - mapameTtp
snadenue mapamerpa (float3IT) AT1,°C JIOCTOBEPEH
30134 — mu1.6aiiT popmart uchar -
COCTOSIHHE TTapaMeTpa
(ucharCIT)
47 AE 41 AD 00 00 {30135, 30136 - float3I1 Temneparypa | 22,1 0
30137 - ucharCII AT2,°C
A3 D741 AE00 00 |30138, 30139 - float3I1 Temneparypa | 22,3 0
30140 - ucharCII AT3,°C

Ilpumep 14. Urtenue napameTpoB 2-ii rpynnel, HaumHasg c¢ perucrtpa 30195 gma  AT1-JT3
(3HaueHUs1 OalTOB MpecTaBieHbl B HEX-GopMare 1 B OpsAKE CIeIOBaHUS B JIMHUIX CBSI3HU):

- [lepeoaua om MS: 50 04 00 C2 00 03 1C 76, rae

50h — agpec SL, 04h — ko komanasr, 00 C2h — HauaneHbI agpec peructpa (30195), 00 03h —
konuectBo peructpoB (3), 1C 76h — xonTponbHas cymma CRC (1Ch — mnamgmmit Gaiit, 76h — crapmit
0aiT);

- Omeem om SL: 50 04 06 00 5E 01 28 01 F3 F8 EC, rne

50h — ampec SL, 04h — xox xomanmsl, 06h- kommuecTBO mHpOpMannonusix OaiitoB, 00 S5Eh —
3HaueHue 1-ro perucrpa, koopaunata AT1(94 mm) , 01 28h — 3HavyeHnue 2-ro perucrpa, KOOpAHHATA
JAT2(296 mm), 01 F3h — 3nauenue 3-ro perucrpa, koopaunata AT3(499 mm), F8 FCh - xontposasHas
cymma CRC (F8h — muaammmit 6aitr, FCh — crapmmii 6aiir).

[Ipumepst 15-17 BbIMoOAHAIOT yTeHKE napaMeTpoB 1-i u 2-it rpynnsl g AT1-AT21.
Ilpumep 15. Yrtenue mnapamerpoB 1-ii rpynmsl, HauumHas c perucrpa 30132 gna AT1-AT14

(3HaueHUs1 OalTOB MpecTaBieHbl B HEX-GopMare 1 B OpsiAKE CIeI0OBaHUS B IMHUIX CBSI3HU):
- [lepeoaua om MS: 50 04 00 83 00 2A 8D BC, rae
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50h — agpec SL, 04h — kox xomanael, 00 83h — mavaneHbIi agpec peructpa (30132), 00 2Ah —
konuuectBo peructpo (42), 8D BCh - konrponbhas cymma CRC (8Dh — mnammmit 6aiit, BCh —
cTapiuii 6aiT);

- Omeem om SL.:

5004 54147B41B400007AE141B40000851F41B70000C28F41B30000000041B6
00 00 66 66 41 B4 00 00 OA 3D 41 B7 00 00 66 66 41 B4 00 00 EB 85 41 B5 00 00 AE 14 41 B3 00 00
51 EC 41 B6 0000 A3 D741 B00000851F 41 B5000070A441B30000C72F, rne

50h — agpec SL, 04h — xon komanabl, 54h — konuyecTBO MHBOPMAIIMOHHBIX 0aliTOB (84), aHamK3
UHGOPMAIMOHHBIX 0alTOB mpeacTaBieH B Tabuie 8.3, mocneanue aBa 6aiita C7 2Fh — koHTpONbHAs

cymma CRC (C7h — mutagmuii 6aiit, 2Fh — crapiuii 0aiT).

Tabmuua 8.3 — Ananu3 nHpOpPMAMOHHBIX OaWTOB I mpuMepa 15

I'pynma
MH(POPMALIMOHHBIX Peructp(b1) [TapameTtp 3uasenue 3uatenue
Saiiros (hex) napameTpa|  COCTOSIHHUS
147B41B40000 |30132,30133 ¢opmar float- Temneparypa | 22,5 0 - mapamerp
snadenue mapamerpa (float3IT) ATI1,°C JOCTOBEPEH
30134 — mu1.6aiiT popmar uchar -
COCTOSIHHE TTapaMeTpa
(ucharCIT)
7AE141B40000 30135, 30136 - float3IT Temneparypa | 22,6 0
30137 - ucharCII NT2,°C
851F 41 B70000 |30138, 30139 - float3I1 Temneparypa | 22,9 0
30140 - ucharCII AT3,°C
C28F 41B30000 (30141, 30142 - float3I1 Temneparypa | 22,5 0
30143 - ucharCII NT4,°C
000041B60000 (30144, 30145 - float3I1 Temmepatypa | 22,8 0
30146 - ucharCII AT5,°C
66 66 41 B4 0000 |30147, 30148 - float3I1 Temmepatypa | 22,5 0
30149 - ucharCII JT6,°C
0OA3D 41B70000 |30150, 30151 - float3I1 Temmepatypa | 22,9 0
30152 - ucharCII AT7,°C
66 66 41 B4 00 00 30153, 30154 - float3I1 Temmneparypa | 22,5 0
30155 - ucharCII JT8,°C
EB8541B50000 | 30156, 30157 - float3I1 Temmepatypa | 22,7 0
30158 - ucharCII AT9,°C
AE 1441 B30000 | 30159, 30160 - float3I1 Temmneparypa | 22,5 0
30161 - ucharCII JT10,°C
51 EC41B60000 |30162, 30163 - float3I1 Temmneparypa | 22,8 0
30164 - ucharCII AT11,°C
A3 D741B00000 | 30165, 30166 - float3I1 Temneparypa | 22,1 0
30167 - ucharCII JT12,°C
85 1F 41 B5 00 00 30168, 30169 - float3IT Temneparypa | 22,7 0
30170 - ucharCII JT13,°C
70 A4 41 B3 0000 30171, 30172 - float3IT Temneparypa | 22,4 0
30173 - ucharCII JT14,°C
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Ilpumep 16. Utenune mapameTrpoB 1-ii rpynmbl  HauumHas ¢ peructpa 30174 nmns AT15-JAT21
(3HaueHMsI OAMTOB Mpe/IcTaBlICHBI B HEX-popmare 1 B MOPSAIKE CIACIOBAHUS B JIMHUSAX CBS3HU):

- Ilepeoaua om MS: 50 04 00 AD 00 15 AD A5 , rae

50h- agpec SL, 04h — xox komanabl, 00 ADh — HauanbHbIid anpec peructpa (30174), 00 15h —
kosmyectBo peructpos (21), AD A5h — konrponsHast cymma CRC (ADh — mmammmii 6aiit, Abh —
cTapimii 0auT) ;

- Omeem om SL.:

50 04 2A 5C 29 41 B5 00 00 OA 3D 41 B3 00 00 99 9A 41 B5 00 00 70 A4 41 B3 00 00 14 7B 41
B6 00 00 EB 8541 B1 00 00 1E B8 41 B1 00 00 EB B4, rne

50h- agpec SL, 04h — xon komanmsl, 2Ah- Koau4ecTBO MHYOPMAITMOHHBIX O0alTOB (42), aHaIH3
UHGOPMAIMOHHBIX 0alTOB MpeacTaBieH B Tabnuie 8.4 , mocineanue asa 6aiita EB B4h - konTponbHas
cymma CRC (EBh — miammii 6aiit, B4h — crapmmii 6aiiT).

Tabmuua 8.4 — Ananu3 nHpOpMaMOHHBIX OaWTOB I mpuMepa 16

I'pynma 3Haye
UH(POPMALIMOHHBIX Peructp(br) [Tapamertp |HHE 3uatenue
6aiitoB (hex) napamerpa COCTOAHIA
5C 2941 B50000 [30132,30133 dopmart float- Temmneparypa | 22,7 0 - mapamertp

snadyenue mapamerpa (float3IT) AT15,°C JIOCTOBEPEH
30134 — mu.6aiiT popmat uchar -
COCTOSIHHE TTapaMeTpa
(ucharCIT)
OA3D41B30000 [30174, 30175 - float3I1 Temneparypa | 22,4 0
30176 - ucharCII JT16,°C
999A41B50000 |[30177,30178 - float3I1 Temneparypa | 22,7 0
30179 - ucharCII JT17,°C
70 A441B30000 30180, 30181 - float3I1 Temneparypa | 22,4 0
30182 - ucharCII JT18,°C
14 7B 41B6 0000 |30183, 30184 - float3I1 Temneparypa | 22,8 0
30185 - ucharCII JT19,°C
EB8541B10000 |30186, 30187 - float3II Temmnepatypa | 22,2 0
30188 - ucharCII JT20,°C
1EB841B10000 | 30189, 30190 - float3IT Temmeparypa | 22,1 0
30191 - ucharCII AT21,°C

Ilpumep 17. Utenune mapameTpoB 2-ii rpynmbl  HauuHas ¢ peructpa 30195 ama  JAT1-JIT21
(3HauyeHus 6aiTOB mpecTaBicHbI B HeX-popmare u B OPSIIKE CIEIOBAHKS B IMHHSX CBS3H):

- Ilepeoaua om MS: 50 04 00 C2 00 159D B8 ,rne

50h- agpec SL, 04h — xon xomanzabi, 00 C2h — HauaneHbli ampec peructpa (30195), 00 15h —
kosmyectBo peructpoB (21), 9D B8h - kourponbhas cymma CRC (9Dh — mmammmuii Gaiir, B8h —
cTapiuii 0aiT);

- Omeéem om SL: 50 04 2A 00 71 07 A0 09 45 OE CF 10 74 12 08 17 A3 19 37 1A EE 20 66 22 1D
23 B0 29 4C 2A DF 2C 97 32 OE 33 C6 35 5A 3A F5 3C 89 43 B8 74 2F, rue

50h — ampec SL, 04h — kox komanael, 2Ah — KoMUecTBO HHPOPMAIMOHHBIX OaiiToB (42), aHamu3
UH(QOPMAIIMOHHBIX 0aWTOB mpencraBieH B Tadbmuie 8.5, 74 2Fh - xontponbHas cymma CRC (74h —
mitafmui 6ait, 2Fh — crapmmii 6aiT).
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa

«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
Ta6mmma 8.5 — Ananu3 naopmManMoHHBIX OaliTOB 115t IpuMepa 17
I'pymma
UHGOPMAIIHOHHBIX Peructp(sr) [Tapamerp 3HaueHHe
6aiitos (hex) f1apaMerpa
0071 30195hopmar short- snauenne | Koopauuara IT1,mm | 113
napametpa (short3I1)
07 AO 30196- short3I1 Koopmunara JIT2,mm | 1952
09 45 30197- short3I1 Koopaunara IT3,Mm | 2373
O0E CF 30198- short3I1 Koopaunata AT4,mm | 3791
1074 30199- short3I1 Koopmunara ITS5,mm | 4212
12 08 30200- short3I1 Koopaunarta IT6,Mm | 4616
17 A3 30201- short3II Koopmunara JIT7,mm | 6051
19 37 30202- short3I1 Koopounara IT8,Mmm | 6455
1A EE 30203- short3I1 Koopmunara JIT9,mm | 6894
20 66 30204- short3I1 Koopaunara JIT10,mm | 8294
22 1D 30205- short3I1 Koopaunara IT11,mm | 8733
23 B0 30206- short3I1 Koopmunara JIT12,mMm | 9136
29 4C 30207- short3I1 Koopaunata IT13,mm | 10572
2A DF 30208- short3I1 Koopmunara IT14,mm | 10975
2C 97 30209- short3I1 Koopaunata IT15,mm | 11415
32 OE 30210- short3I1 Koopaunara AT16,mm | 12814
33 C6 30211- short3I1 Koopaunara AT17,mm | 13254
355A 30212- short3I1 Koopaunara J1T18,mm | 13658
3A F5 30213- short3I1 Koopaunara IT19,mm | 15093
3C 89 30214- short3I1 Koopaunarta IT20,mm | 15497
43 B8 30215- short3I1 Koopmunara JIT21,mm | 17336

Ilpumep 18. IlonbiTKa UT€HUS 6-TU PEruCTPOB, HaUMHAA ¢ peructpa 30192 - yrenue 3-X perucTpoB
1-it rpynmel mapaMeTpoB W TOMBITKA YTEHHE 3-perucTpoB 2-ii rpynmnsl mapamerpoB I T(3HaueHms
6aiiToB npencTaBieHbl B HexX-popmare u B mopsiike CIe10BaHUs B IMHUSAX CBSI3N):

- Ilepeoaua om MS: 50 04 00 BF 00 06 4C 6D, rue

50h— angpec SL, 04h — xon komanabl, 00 BFh — mauwanensrit anpec perucrpa (30192), 00 09h —
kosmyectBo peructpoB (9), 4C 6Dh - kontponsHas cymma CRC (4Ch — mmammmii Gaitr, 6Dh —
cTapimii 0auT) ;

- Omeem om SL: 5084 02 93 10, rue

50h — agpec SL, 84h — kox xKOMaHIBI C MPU3HAKOM HCKIIOUeHHs, 02h — KOJ MCKITIOYMTENBHON
CUTyallMH «AJpec, yKa3aHHBIN B TOJI€ JaHHBIX, ABISIETCA HEAOMYyCTUMBIM s qanHoro SL», 93 10h —
koHtposibHast cymma CRC (93h — mumagmmii Gaiit, 10h — crapmmii 6aiit). [IpeBbilieH MaKCHMaIbHBIN
aJipec perucrpa.

8.3.3 Urenue napametrpoB ToueuHbix 11

YcneniHoe yTeHUE BO3MOXKHO TOibKO it kanaima ¢ TOJ] TIIII. Ilepen dreHueM cOOCTBEHHO
napametrpoB JIII cnemyer mpouutateh 3 peructpa, HauumHas c azapeca 30257, rae coaepKutTcs
uHpopmanus o kxonuuectse, Tre JI1 (moBepxHocTHBIM mau norpyxsoii) B IIIIIT u macke AL
MakcumanbHoe koaudectso JIT B ITIIT - 5.

[Tapametpsr I crpynnupoBassl B 1B TPYIIIBI HapaMeTPOB. - Tpyma — 3TO perucTpsl ¢ aapeca
30260 mo 30274 (xomuyecTBO peructpoB paBHo 15). IMapamerpst JII 1-it rpynmel 3aHuMaroT mo 3
peructpa (3HadeHue MmIoTHOCTH U coctosiHue JIIT). 2-s1 rpymma — 310 peructpsi ¢ aapeca 30281 mo
30295 (xommuectBO peructpoB paBHO 15). ITapamerpsr JII1 2-i rpynmbl 3aHUMAOT 10 3 perucrpa
(3Hauenue koopamHarel JI1 B Il m temmeparypa [II). [ljasi moBepXHOCTHOrO NJIOTHOMepa
KooOpanHaTa — paccrossaue mexay Y u JAI1.

KILIOE.421451.002I10 Bepcus 10.pdf Ctp. 37 u3 61



[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»

3a OHY TpPaH3aKIMIO HEJb3s CUMTATh mapameTpsl 1-il u 2-i rpynnbl. Eciu KoJndecTBO perucTpon
IIPEBBIIICHO WIM IPOUCXOAUT BBIXOJ 328 MAKCHUMAJIbHBIA aIpec PErucTpa Mg JAHHOM TIPYIIIbI
napameTpoB, TO SL BbITaeT OTBET-UCKIIIOUCHHE.

Ilpumep 19. Utenue 3-x perucTpoB, HaunHasg ¢ aapeca 30257 (ureHuwe KOIMYecTBa, MaCKH, THIA
JI1, Homepa kanaina, Tuna TOJ] kanana):

- Ilepeoaua om MS: 50 04 01 00 00 03 BC 76, rue

50h- anpec SL, 04h — xox komanmer, 01 00h — mavaneHbIi aapec peructpa (30257), 00 03h —
kosmyectBo peructpoB (3), BC 76h - kontpomsnas cymma CRC (BCh — mmammmii Gaiir, 76h —
cTapiuii 0auT) ;

- Omeem om SL: 50 04 06 00 00 00 1F 05 03 E3 97, rae

50h- agpec SL, 04h — ko komanel, 06h — konmudecTBo GaiitoB nanubix , 00 00h — 3HaueHue 1-ro
peructpa (00h — crapmmuii 6aiit, TOJI kanana -ITIIT; 00h — mmagmmuii 6aiit, Homep kanana 1), 00 1Fh -
3HaueHune 2-ro perucrtpa (00h - crapmmii Oaiit, cpennmii Gaiir wmacku JIT; 1Fh - mmammmit Oaiir,
mtagmuii 6ait macku JIIT), 05 03h - 3nagenue 3-ro perucrpa (05h - crapmuii 6aiit, komuuectso 11 B
IIIIT (5); 03h — muammmmit Gaitr, wHaekc Tun npoaykra(cm.Tadmuny 7.7)- AN95), E3 97h -
koHTpoabHas cymMmma CRC (E3h — miaammii 6aiit, 97h — crapmuii Gaiir).

3Ha4yeHUsT OMTOB MAcCKH MapaMETPOB CBEPX KOJUYECTBA MApaMETPOB MOTYT OBITh MPOU3BOJIBHBI
(ecmi KOJIMYECTBO IMapaMETPOB PABHO S5, TO TMOCJIEIHWA 3HAYaAIIMil OMT Macku paBeH 4, HaAUMHAS C
HYJIEBOTrO OHMTa - Miaamuii OuT mimamumero Oaiita macku). Ecau crapumii OuT 6aiiTa ¢ Koa1u4ecTBOM
JII ycranoBiaen B «1», To Ha IIIIII ycranoBaen nmoBepxHocTHblil JII, B mpoTuBHOM ciyyae —
norpyxnoii JIIl. B nanHom mnpumepe stor Oaiit paBeH «05h» - ma IIIIl ycraHOBiIEHO mATH
HOTPYXHBIX MIIOTHOMepa. DopMar TaHHBIX M UX OMUCAHUE TPUBOIATCS B Tabmwuie 7.1.

Ilpumep 20. Urtenme mapamerpoB 1-ii rpynmbl  HaumHas ¢ peructpa 30260 mms AIT1-JTS
(3HaueHMsI OAMTOB Mpe/cTaBlIeHbI B HEX-popmare 1 B MOPSAIKE CIACIOBAHUS B JIMHUSAX CBS3H):

- Ilepeoaua om MS: 50 04 01 03 00 OF 4C 73, rne

50h — aapec SL, 04h — xox xomanzabl, 01 03h — HawanbHbIl aapec peructpa (30260), 00 OFh —
kosmyectBo peructpoB (15), 4C 73h - xourpoasHas cymma CRC (4Ch — mmammmii 6aiit, 73h —
cTapiuii 0aiT);

- Omeéem om SL: 50 04 1E 63 BB 3F 45 07 00 B1 CO 3F 3F 05 01 46 D8 3F 48 00 04 7B 1C 3F 42
0004 75 AB 3F 42 09 04 AC F2, rnie

50h— agpec SL, 04h — xox xkomanmsl, 1Eh- xommuecTBo mHpOpManmonusix 6aiitoB(30), aHamu3
UH(POPMAIMOHHBIX 0alTOB MpeacTaBiicH B Tabnuiie 8.6 , mocnennue asa 6aita AC F2h - koHTposbHAs
cymma CRC (ACh — miaammii 6aiit, F2h — craprumii 6aiir).
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«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
Ta6muma 8.6 — Ananu3 naopmarmoHHbIX OaiToB miist mpumepa 20
I'pynna
3HavyeHue 3HavyeHue
HHGOPMAITMOHHBIX Peructp(bi) [Tapametp
Saiiros (hex) napameTpa|  COCTOSHUS

63 BB 3F 4507 00 |30260,30261 ¢opmar float- [TnoTHOCTH 0,77105 | O - mapamerp
snayenue napamerpa (float3I) JI11, r/em3 JOCTOBEPEH
30262 — mu.6aitt hopmar uchar -
COCTOSTHUE MMapameTpa
(ucharCIT)

B1CO3F3F0501 (30263, 30264 - float3I1 [T10THOCTH 0,74881 | 1- /Il Bue
30265 - ucharCII JI12, r/cm3 JIATIA30HA

46 D8 3F 48 00 04 (30266, 30267 - float3I1 [T10THOCTH 0,78233 | 4 - 1V Hmxke
30268 - ucharCII I3, r/cm3 JIT

7B1C3F 420004 (30269, 30270 - float3I1 [TroTHOCTH 0,75969 | 4 - 1Y Hmxe
30271 - ucharCII 114, r/cm3 AIT

75 AB 3F 420904 |[30272,30273 - float3I1 [TroTHOCTH 0,75961 |4 - 1Y Hmxke
30274 - ucharCII JI15, r/em3 JIT

Ilpumep 21. Utenue mapameTpoB 2-il Tpymnmbl

HauvHasg c peructpa 30281 mis

JUT1-/I115

(3HaueHUs1 OalTOB MpencTaBieHbl B HEX-popMare 1 B OpsiAKE CIeIOBaHUS B JIMHHUIX CBSI3H):
- [lepeoaua om MS: 50 04 01 18 00 OF 3C 74, rne
50h- agpec SL, 04h — xox xomanasl, 01 18h — HaganmpHbIN agpec peructpa (30281), 00 OFh —

kosimyectBo peructpoB (15), 3C 74h - koutponpnas cymma CRC (3Ch — mmammuii Gaiir, 74h —

cTapiuii 6auT) |

- Omeem om SL :

F6 41 B0 39 67 70 A4 41 B39C 7F, rie

50h- agpec SL, 04h — xox xomanzpl, 1Eh- konuuectBo nupopmanmonueix OaiitoB (30), aHanu3
uHGOPMAMOHHBIX OaiiToB mpeacrasieH B Tabmuie 8.7, 9C 7Fh - koutponbHas cymma CRC (9Ch -
mtamui 6aiT, 7Fh — crapmmii 6aiT).

Tabmuua 8.7 Ananu3 nHGopMamoHHbIX 0alUTOB A7 mpuMepa 21

50 04 1E 03 66 14 7B 41 B4 OA 6C OA 3D 41 B7 16 5C 66 66 41 B4 27 BA 28

I'pynma
UH(POPMALIMOHHBIX Peructp(br) [Tapametp 3uatenue
Gaiitos (hex) 11apaMerpa
0366 14 7B 41 B4 |30281¢popmar short- 3nauenue | Koopnunara JAI11,Mm | 870
napametpa (short311)
30282,30283 dpopmar float- Temneparypa JAI11,°C | 22,5
snadyenue mapamerpa (float3IT)
0A 6C OA 3D 41 B7 (30284 - short3I1 Koopaunara AI12,Mm | 2668
30285,30286 - float3I1 Temmneparypa JI12,°C | 22,9
16 5C 66 66 41 B4 |30287 - short3I1 Koopaunata AI13,Mm | 5724
30288,30289 - float3I1 Temmneparypa JI13,°C | 22,5
27 BA28 F6 41 BO 30290 - short3I1 Koopaunara [I14,Mmm | 10170
30291,30292 - float3I1 Temmneparypa J[[14,°C | 22,0
396770 A441B3 |30293 - short3I1 Koopaunara AT15,mm | 14695
30294,30295 - float3I1 Temneparypa AI15,°C | 22,4

[Ipumeps! 22-24 BBHINONHAIOT YTeHUE MapaMeTpoB 1-it u 2-i rpynmsl ans JAI11(moBepxXHOCTHBIN

MIJIOTHOMED)
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Ilpumep 22.Utenue 3-X peructpoB, HaunHas ¢ aapeca 30257 (dreHne KOIWYECTBA, MACKH, THIA
JI1, Homepa kanaina, Tuna TOJ] kanana):

- Ilepeoaua om MS: 50 04 01 00 00 03 BC 76, rne

50h- anpec SL, 04h — xox komanmer, 01 00h — mavaneHbIi aapec peructpa (30257), 00 03h —
kosmmyectBo peructpoB (3), BC 76h - koutpomshas cymma CRC (BCh — mmagmmii Gaiir, 76h —
cTapuuii 0aiT);

- Omeem om SL: 50 04 06 00 00 00 01 80 04 A0 C3, rue

50h- agpec SL, 04h — ko komanel, 06h — konmudecTBo GaiitoB nanubix , 00 00h — 3HaueHue 1-ro
peructpa (00h — craprmii 6aiit, TO/I xanana -IIITIT; 00h — muaammwii Gair, Homep kanana 1), 00 01h -
3HaueHune 2-ro perucrtpa (00h - crapmmii Gaiit, cpennuit Gaiit macku AI1; 01h - mmammmit Oaiir,
mitagmuii 6ait macku JIIT), 80 04h - 3mauenue 3-ro perucrpa (80h - crapmuii 6aiit, komuuectso 11 B
IITIT u npusnak Tama JI1; 04h — muammmii Oaiit, uaaexc tuna npoaykra(cm. Tadnuiy 7.7)- AU9S) ,
A0 C3h - koutponbhas cymma CRC (AOh — mmagmmii 6aiit, C3h — craprumii 6aiiT).

Crapuuii 6ut Gaiita ¢ konmruectBoM [II1 (80h) paBen «1» - JITT mOBepXHOCTHBII.

Ilpumep 23. UYrenue mnapamerpoB 1-ii rpynmsl HaumHas ¢ perucrtpa 30260 mna AII1-
MOBEPXHOCTHBIN TUIOTHOMED (3HA4YeHHWs OalTOB mpencTaBieHbl B HeX-¢opmare W B mOpsIKe
CJICZIOBAHUS B JIMHHSIX CBSI3H):

- Ilepeoaua om MS: 50 04 01 03 00 03 4C 76, re

50h- anpec SL, 04h — xox komanmer, 01 03h — wHavaneHbIi aapec peructpa (30260), 00 03h —
KoJm4ecTBO peructpoB , 4C 76h - koutponsHast cymma CRC (4Ch — mnaammii Gaiir, 76h — craprumii
Oaiir) ;

- Omeem om SL: 50 04 06 3D F7 3F 32 00 00 CD ES3, rae

50h — agpec SL, 04h — xox xomanel, 06h- xommuecTBO MHpOPMAIIMOHHBIX OaiiToB, peructp 1,2 —
3D F7h 3F 32h 3nauenue mmornoctu JI1 B popmare float 0,69626 r/cm3, peructp 3 00 00h — 00h
cTapmuii 6ait, npoOHas yacth pacctosuus mexay JAY u JI1, 00h- muammmit 6ait, coctosaue I,
CD E3h - kouTtponsnas cymma CRC (CDh — mumaamuii 6aiir, E3h — crapiimii 6aiir).

Ilpumep 24. Urtenme mapameTpoB 2-ii rpynmbl  HauumHas ¢ peructpa 30281 mma  JI11-
MOBEPXHOCTHBIA IUIOTHOMED (3HaueHHss OalToB mpencraBieHsl B Hex-popmare w B mopsake
CIIC/IOBAHUS B JIMHUAX CBSI3H):

- [lepeoaua om MS: 50 04 01 18 00 03 3C 71, rne

50h- agpec SL, 04h — kox komanmaer, 01 18h — mavaneHbI aapec peructpa (30281), 00 03h —
konuecTBO peructpos (, 3C 71h - konrponsHas cymma CRC (3Ch — mamgmmii 6aiir, 71h — crapmmit
0aiT);

- Omeem om SL: 50 04 06 00 EE 8F 5C 41 AE 22 3D, rue

50h- anmpec SL, 04h — xox komanbl, 06h- koaruecTBO MHBOPMAIIMOHHBIX OaitToB , peructp 1 - 00
EEh- paccrossane mexay JAY u ll(uemas wacts)- 238 mm, perumctpel 2,3 — 8F 5Ch 41 AEh
Temreparypa B mecte pacmnonoxenus [I11- 21,8°C, 22 3Dh - koutposbnas cymma CRC (22h —
mitamui 6aiit, 3Dh — crapmuii Gaiir).

8.4 Urenue 3HaueHMiA mapameTpoB kKaHajaoB ¢ Tuniom TOJ I'pAJ1

UreHne mapaMeTpoB ClIeIyeT BBITIOIHATE nocie urenus tTuna TOJ] kanana (cm.Pa3nen 8.2), T.x. oT
TO/I 3aBucut dopMaT U KOJMIECTBO PETUCTPOB JUI UTeHHUS. [IpUKIIagHbIe TapaMeTphl s KaHAJIOB C
tuniom TOJ[ I u napamerpsr g ka"anoB ¢ tunoM TOJ I'pIJL u I'p/I30 uMeroT oamHaKOBBII
HavyaibHbIN agpec 30004.

Komanipl uTeHnst mapaMeTpoB U UX popMaThl mpecTaBiIeHbI B TabmuIe 7.2.

[Mapamerpsr unratorcst ¢ perucrpa 30004 mo 30030 (konmuecTBO perucTpoB paBHO 27). Kaxisie
nocyenoBarenabHbie 3-peructpa — 3to mapamerpsl J1J101-J1/109 (9 — makcumanbaoe konmuectBo /11
MOJIKIIIOUEHHBIX K KaHany). JJ101 umeer noruueckuii agpec 0 , 1109 — 8.
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3a OIHY TPaH3aKIHIO O MPOTOKOJIY MOXXHO CUMTaTh HE Oosiee 42 peructpoB. Ecim xommdecTBo
PETUCTPOB TMPEBBIIICHO WM MPOUCXOAMT BBIXOJ 33 MaKCHUMaJbHBIM ajnpec perucrpa, To SL Beimaer
OTBET-UCKIIIOUECHHE.

Ilpumep 25. Urenne mapamerpoB HaumHas ¢ peructpa 30004 mms JJ101-/1/104(3Havuenust 6aiiToB
npescTaBicHbl B HeX-hopmaTe u B MOpsIKE CIICAOBAHUS B JIMHUSX CBSI3H):

- Ilepeoaua om MS: 50 04 00 03 00 OC OD 8E, rne

50h- agpec SL, 04h — xon xomanzabi, 00 03h — HavanbHbId aapec peructpa (30004), 00 0Ch —
kosmyectBo peructpoB (12), OD 8Eh - xourpoasnas cymma CRC (ODh — mnammmii Gaiit, 8Eh —
cTapimii 0aiT);

- Omeem om SL.:

5004 18 00 00 00 00 00 00 00 00 00 00 00 02 CC CD 3E 4C 00 00 00 00 00 00 00 CO AA BC,

rme

50h- ampec SL, 04h — xon xomawnzpi, 18h- konmmuecTBO MHPOpPMAIMOHHBIX OaiiToB(24), aHamu3
nH(pOpManMOHHBIX OalWTOB TpeACTaBieH B Tabnuie 8.8 , mociaeaHwe aBa Oaifta AA BCh -
KoHTpoJbHas cymma CRC.

®dopmar Gaiita cocTossHUS 151 JaTYnKOB AaBiaeHus JIJ{1 npencrasien B Tadiuie 7.5.

Tabnuua 8.8 — Ananu3 nHpOpPMAMOHHBIX OAWTOB I TpUMepa 25

I'pynma

P I 3HaueHue 3HavyeHue
Hﬂggﬁroasl(/lﬁ;l;mx eructp(bi) apamerp napaveTpa COCTOSIIA
000000000000  [30004,30005 dopmart float- Hasnenue |0 0 - mapamerp
snavenue mapamerpa (float3IT)  |JIJ101,mI1a JOCTOBEPEH
30006 — mu1.6aiiT popmat uchar -
cocrosiaue mapamerpa (ucharCIT)
00 00 00 00 00 02 30007,30008 - float3IT Hasnenue |0 2 — HET CBSA3U C
30009 - ucharCII JJ102,mI1a JATIAKOM
CC CD 3E4C 0000 | 30010,30011 - float3I1 Hasnenune | 0,0002 0
30012 - ucharCII JJ103,mI1a
00 00 00 00 00 00 30013,30014 - float3IT Nasnenne |0 COh — maTumk
30015 - ucharCII J1J104,mI1a BEIKJIFOYEH

Ilpumep 26. TlonbiTKa uteHust Oonee 27-tm  peructpoB g kaHana ¢ TOJ I'pAJl, mHauunas c
peructpa 30004 (3HaueHust 6aliTOB mpezacTaBieHbl B HeX-popmaTe U B mopsake ciaeoBaHUs B JTHHUAX
CBSI3H):

- [lepeoaua om MS: 50 04 00 03 00 1E 8D 83, rae

50h- agpec SL, 04h — xox xomanzsl, 00 03h — mauaneHbIi aapec peructpa (30004), 00 1Eh —
xonmuuectBo peructpoB (30), 8D 83h - konrponbhas cymma CRC (8Dh — mmammmii Oaiir, 83h —
cTapiuii 6auT) |

- Omeem om SL: 50 84 02 93 10, rne

50h — agpec SL, 84h — kox komamabl ¢ mpu3HakoM HCKIoueHus, 02h — Kox MUCKITIOUNUTEIBHON
CUTYyalluH «AJIpec, YKa3aHHBIN B MOJIE JIaHHBIX, SBISAETCS HEJOMYCTHMBIM Jutd gaHHoro SL», 93 10h —
koHTpoabHas cymma CRC (93h — mmammmii 6aiit, 10h — craprumii Gaiir). TIpeBbiliien MaKCHMAaTbHBIN
aJipec perucrpa.
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8.5 Urenue 3HaueHwmit mapameTpoB KaHajoB ¢ Turiom TOJ[ I'pA30

UreHne mapaMeTpoB ClIeIyeT BBITIOIHATE Tocie urenus tTuna TOJ] kanana (cm.Pa3nen 8.2), T.x. oT
TO/I 3aBucutT dopMaT U KOJMYECTBO PETUCTPOB JUIS UTCHHUS. [IpHUKIIagHbie TapaMeTphl 7S KaHAJIOB C
tunom TOJ[ I n napamerpsr ais kananoB ¢ tunoM TOJ I'pIJL u I'p/I30 uMeroT oanMHaKOBBII
HavyabHbIN agpec 30004.

Komanipl uTeHust mapaMeTpoB | uX (popMaThl MpecTaBiIeHBI B TabauIe 7.3.

[Tapametpsr ynrtatorcst ¢ peructpa 30004 mo 30018 (xommuecTBO peructpoB paBHO 15). Kaxasie
nocseaoBareNbubie 3-peructpa — 310 mapamerpsl JI30 01-7130 05 (5 — mMakcMMaabHOE KOJIHYECTBO
J30 noaxmoueHHbIX K KaHaiy). 30 01 nmeer nornueckuii agpec 0, 130 05 — 4.

3a OIHY TPaH3aKIHIO O MPOTOKOJIY MOXXHO CUMTaTh He Oosiee 42 peructpoB. Ecim xommdecTBo
PETHCTPOB MPEBBINICHO WM MPOUCXOTUT BBIXOJ 32 MAaKCHUMAIBHBIN ajapec permcrpa, To SL Bbmaer
OTBET-UCKIIIOYECHHE.

Ilpumep 27. Utenue mapamerpoB HaumHas ¢ peructpa 30004 mms 30 01-A30 05 (3HaueHms
0aiiToB mpeacTaBicHbl B HEX-popmare u B OPSIKE CIICIOBAHUS B IMHUSX CBSI3NU):

- Ilepeoaua om MS: 50 04 00 03 00 OF 4D 8F, raoe

50h- agpec SL, 04h — xox xomanasl, 00 03h — HavanpHBIN agpec peructpa (30004), 00 OFh —
kosmmyectBo peructpoB (15), 4D 8Fh - xourpoasnas cymma CRC (4Dh — mummammuit Gaiit, 8Fh —
cTapiuii 0aiT);

- Omseem om SL: 50 04 1E 00 00 00 00 04 00 00 00 00 00 04 00 00 00 00 00 04 00 00 00 00 00 00
C0 00 00 00 00 00 CO A6 CO, rzie

50h— agpec SL, 04h — xox xkomanmsl, 1Eh- xommuecTBo mHpOpManmonusix 6aiiToB(30), aHamu3
UHPOPMALIMOHHBIX OaWTOB MpeAacTaBieH B Tabuuue 8.9 , mocnenHue aBa Oaifra AA BCh -
KoHTpoJibHast cymma CRC.

®opmar peructpa cocrosuus aius JI30 npencrasien B Tabnuuax 7.5 u 7.6.

Tabmuua 8.9 — Ananu3 nHbopMaMOHHBIX OAWTOB /I TpuMepa 27

I'pynma
3HavyeHue 3HaueHue
MH(POPMALIMOHHBIX Peructp(b1) [Tapametp
Saiiros (hex) napameTpa COCTOSIHUS
000000000400 [30004,30005 ¢opmar float- |OO0bemHas mons 04 00h - mapametp
snauenue mapamerpa (float3IT) |30 01, % JIOCTOBEPEH ,
30006 —popmart ushort - % HKIIP 0,00 en.u3M. -% HKITP
COCTOSIHHE TTapaMeTpa
(ushortCIT)
00 00 00 00 00 04 30007,30008 - float3IT OObeMHast 10JIst 04 00h - mapametp
30009 - ushortCII 1130 02, % JIOCTOBEPEH ,
% HKIIP 0,00 en.u3m. -% HKIIP
00 00 00 00 04 00 30010,30011 - float3IT OObeMHast oISt 04 00h - mapametp
30012 - ushortCII 130 03, % JIOCTOBEPEH ,
% HKIIP 0,00 en.u3M. -% HKIIP
0000000000 CO 30013,30014 - float3IT OO0beMHas qons 00 COh — matuuk
30015 - ushortCII 130 04, % BEIKJTIOUEH
% HKIIP 0,00
00 00 00 00 00 CO 30016,30017 - float3I1 OObeMHas 10711 00 COh — maTumk
30018 - ushortCII 130 05, % BBIKJTIOYEH
% HKIIP 0,00
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
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Ilpumep 28. TlonbiTka uteHus Oonee 15-tu peructpoB mis kanana ¢ TOJl I'p/I30, HaumHas c
peructpa 30004 (3HaueHust 6aliTOB mpezacTaBieHbl B HeX-popmaTe U B mopsake ciaeoBaHUs B JTHHUAX
CBSI3H):

- [lepeoaua om MS: 50 04 00 03 00 12 8D 86, rue

50h- agpec SL, 04h — kox komanaer, 00 03h — mavaneHbI aapec peructpa (30004), 00 12h —
xonmuuectBo peructpoB (18), 8D 86h - konrponbhas cymma CRC (8Dh — mmammmii Gaiir, 86h —
cTapiuii 6auT) |

- Omeem om SL: 50 84 02 93 10, rae

50h — agpec SL, 84h — kox komamabl ¢ mpu3HakoM HCKMoueHus, 02h — KOox HUCKIIOUUTETBHON
CUTYyalluH «AJIpec, YKa3aHHBIN B MOJIE JIAHHBIX, SBISAETCS HEJOMYCTHMBIM Jutd gaHHoro SL», 93 10h —
koHTpoabHas cymma CRC (93h — mmammmii 6aiit, 10h — craprumii Gaiir). TIpeBbiliieH MaKCHMAaTbHBIN
aJipec perucrpa.

8.6 Jlmarnoctuyeckas (TecToBas) KOMaHIa

TecroBast koMaH 1A HCIIOJIb3YeTCs A1 KOHTPOJIst cBsizu ¢ BU1(BPU1,6PMS5,6CP1,6PM1,).

Ilpumep 29.TectoBas xomanga mo aapecy SL 50h (3Hadenust GaiiToB mpejacraBieHsl B Hex-
dbopMaTe ¥ B MOPSIIKE CIACTOBAHUS B JIMHUSIX CBS3H):

- Ilepeoaua om MS: 50 08 00 00 A5 37 D7 0C

- Omsem om SL: 50 08 00 00 A5 37 D7 0C

Ecmu otBera Her, To nubo ycrpoiictBo SL HeuwcmpaBHo, 6o (BUM1) Haxomutcs B pexume
pPEAaKTUPOBAHUSI.

8.7 JlonmoNHUTEIbLHBIC KOMAHIbI

JlononHuTeNbHBIE KOMaH/bl HCIIOJIB3YIOTCA IS ynpaieHus cocrossHuem bH1 (ecnu cBsA3b ¢
CHUCTEMOM BBIMOJHSACTCA C ucmoib3oBaHueM BbH1). B mrarHom pexxmme BU1 BeimomHseT 3ampoc
JMAHHBIX Ui BBIOPAHHOTO KaHajda W WHAMKAIMIO TOJIYYEHHBIX NaHHBIX (poHoBas 3amaya). [lpu
MOCTYIUIEHUHU 3ampoca oT MS BO3MOXXHO OXHMJAaHUE OTBETa 10 OKOHYAHMS BBITOJHEHHUS (OHOBOM
3agaun. [Ipu MHTEHCHMBHOM Tpaduke BpeMEHHBIE MOTEPH U3 3a PEXKHMA Pa3[elIeHUs] BPEMEHU MOTYT
BO3pACTH.

Komanna «biokupoBka kiaBuatypbl» mnepeBoauT bH1 B MoHOMONBHBIA pexuM oOMEHa CO
cTopoHbl MS, mipu 3ToM (QoHOBas 3aaada He BhIModHsAeTcS. Komanna «Pa30i10kupoBKa» BO3BpaliaeT
b1 B miTaTHeIi pexum.

Ilpumep 30. Komannma «brmokupoBka kiaBuatrypel» 1o azapecy SL 50h (3HadeHust OGaifToB
npecTaBiIeHbl B HeX-gopMate u B MOpsIIKE CIEIOBAHUS B JIMHUSX CBSI3H):

- Ilepeoaua om MS: 50 05 00 7F FF 00 BO 63

- Omseem om SL: 50 05 00 7F FF 00 BO 63

Ilpumep 31. Komanga «Pa3omnokupoBka» no aapecy SL 50h (3HadeHusi 6aiiTOB MpeCTaBICHHI B
Hex-dbopmate u B mopsizike clieJOBaHUS B TUHUSAX CBS3H):

- [lepeoaua om MS: 50 05 00 7F 00 00 F1 93

- Omeem om SL: 50 05 00 7F 00 00 F1 93
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9 Crneunduxanus 1.1

9.1 Crneuuduxamms 1.1(CII 1.1) Bkimtouaet B ce0st momHOCThIO KoMaH bl Cierdukaruu 1.0 (CIT
1.0).

9.2 B CII 1.1 pacmmpeHo aapecHOe MPOCTpaHCTBO i (GyHkuuu yrenust u3 SL «04h». B
HavyanbHbIH aapec peructpa (HAP) uHTerpupoBan Homep nzmeputenabHoro kanana (HK) mo ¢popmyne:

<HAP CII 1.1> =<HAP CII 1.0> +1024 +512*(HK-1) (HK=1-64, 1024=400h, 512=200h) (1)

[Tpu ucnonszoBanuu CII 1.1 mna ¢ynkunn «04h» npu Beibope HK st urenust mapameTpoB He
TpeOyeTCst MPeIBaAPUTEIBHO BBITOIHATH KoMaH1y «06h» ms 3amucu HK.

9.3 Tlpumep ucnonp3zoBanus CIT 1.0 u CIT 1.1.

9.3.1 Yrenue npuknanuoro napamerpa ¢ HK pasnoro 2 no CIT 1.0.

st urenus omgHoro mapamerpa mo CII 1.0 B obmem ciydyae HEOOXOAMMO BBITIOJIHUTH [IBE
komauabl: BeIOOp HK (komannaa 1) u urenue napamerpa (komanaa 2).

Komanoa 1.Beibop HK paBHoro 2 (3HaueHus: 6aiiTOB mpeacTaBieHbl B HexX-gopmare u B mopsinke
CJICTOBAHMS B IMHUSAX CBSI3M):

- Ilepeoaua om MS: 50 06 00 00 00 01 45 8B

- Omeem om SL: 50 06 00 00 00 01 45 8B,

rae.  50h — agpec SL, 06h — xox ¢ynukiuu, 00 00h - agpec peructpa (40001), 00h — agpec
«Marucrpamm», 01h — HK paBnbiit 2 (00h — crapumii Gaiit, 01h — mmammwmit 6aiit), 45h 8Bh -
koHTpoJbHast cyMmma CRC (45h — muaammii 6aiit, 8Bh — craprmii Gaiir).

Komanoa 2.Yrenne 1-ro napamerpa HaunHas ¢ peructpa 30004 (3HaueHus: OalTOB MPEACTABICHBI
B Hex-dopmare 1 B mopsike ciaeA0BaHUs B TUHUSX CBS3H):

- [lepeoaua om MS: 50 04 00 03 00 03 4D 8A,

rae.  50h- agpec SL, 04h — kox komanaer, 00 03h — HavansHbI aapec peructpa (30004), 00 03h
— komuyectBo peructpos (3), 4D 8Ah - koutposibnHas cymma CRC (4Dh — mmammuit Gaiit, 8Ah —
cTapiuii 0anT);

- Omseem om SL:50 04 06 A2 E8 44 1E 00 00 9C A3,

rae:. 50h — agpec SL, 04h — kox komansl, 06h- KoaHUeCTBO HHPOPMAIITMOHHBIX OANWTOB, aHAIHM3
UHPOPMAIMOHHBIX 0alTOB mpencrasicH B tadmuie 8.1(ITapamerp «H,mMm») , mocnennue aBa Oaiita
9C A3h - koutpoisHast cymma CRC.

Criucok MpHKJIaAHBIX TapaMEeTPOB U 3HAUYEHUI COCTOSIHUS MTpeICTaBleH B Tabnumnax 7.5 u 7.8.

9.3.2 UYrenwne npukiannoro napamerpa ¢ HK pasnoro 2 mo CIT 1.1.

s grenuss omgHoro mapamerpa mo CIT 1.1 gocTaToOYyHO BBIMONHHUTH OJHY KOMAHIy: YTCHUE
napameTpa (komanma 1).

Komanoa 1.Yrenne 1-ro mapamerpa HauuHas ¢ peructpa 31540, BbruucjieHHoro no ¢gopmy.e 1
niasa HK paBHoro 2 (3HaueHusi 6aiiTOB mpesncTaBieHbl B HeX-Gopmare u B MOpsIKE CIICTOBAaHUS B
JUHUSX CBS3H):

- Ilepeoaua om MS: 50 04 06 03 00 03 4D 02,

rae:  50h- ampec SL, 04h — kox komanmer, 06 03h — HavanbHbI agpec perucrpa (31540), 00
03h — komuuectBo peructpoB (3), 4D 02h - kouTponbhas cymma CRC (4Dh — mnaammwmii 6atit, 02h —
cTapiuii 0aiT);

- Omeem om SL:50 04 06 A2 E8 44 1E 00 00 9C A3,

rae: 50h — agpec SL, 04h — xon komanpl, 06h- konryecTBO MHPOPMAIMOHHBIX 0aliTOB, aHAIN3
uHGOPMaMOHHBIX OalToB mpeacrasiacH B tabmuie 8.1(ITapamerp «H,mMm») , mocneanue aBa Oaiita
9C A3h - konrponbHas cymma CRC.

CnuCcoK NpHKIaIHBIX TTApaMeTPOB U 3HAYEHUW COCTOSIHUS IIPEICTaBIICH B Ta0umax 7.5 u 7.8.
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10 Crneunduxkanus 1.2

10.1 Cremudukanus 1.2(CII 1.2) Briarodaer B ceds moiaHocThi0 koMaH el Crienuduxarym 1.0 (CIT
1.0) u Crrertudpukarum 1.1 (CIT 1.1).

10.2 B CII 1.2 noGaBieHbl KOMaHAbl YTEHUS YIPABIAIOMUX BbIX0J0B bY?2 ¢ momomnipio GyHKIMK
«04h». Komanae! npeacrasienst B Tadaume 10.1.

10.3 Hauanbusrit agpec peructpa (HAP) onpenensier Homep cekimu bBY2 (manee — Cekuus), s
KOTOpOW OyIyT cunMTaHbl AaHHBIC. [Ipy 3TOM KOJWYECTBO PETHUCTPOB ISl YTCHHS B KOMaH[e (10 8-Mu
BKJIIOUUTENBHO) ONpEAeNsaeT KoandecTBO komuil maHHbIXx Cekuuu, onpeaensemol HAP (unaue, mo
OJIHOW KOMAaHJI€ HeJb3sI MPOYMTATh 3HAYCHUS BBIX0I0B Beex CeKIuil TOAKIIIOYEHHBIX K cucrteMe). Ecin
KOJINYECTBO PEruCTpOB It ureHust 6onbiie 8-mu ans Cexkuuu 1, 6onpme 7 s Cekuuu 2,..., Oomnblie
1 st Ceknuu 8, TO BhIIAeTCs UCKITFOUEHHE ¢ KogoM «02h».

10.4 Ecnu Cekuus, onpexnensemas HAP He moakiroueHa K CHCTEMe, TO BBIIAETCS MCKITIOUEHUE C
KOOOM «84h».

10.5 Jlornueckue Berxonsl 11t Cexnmu 1 «1-8», mast Cexknmn 2 «9-16y»,. .., misg Cexnun 8 «57-64»

10.6 IIpumepst ucronaszoBanus CIT 1.2

Komanoa 1. Urenue 1-ro peructpa manHbsix Cekuuu 1 (3HaueHus 0ailTOB mpencraBieHbl B Hex-
dopmare U B OPSJIKE CIICIOBAHUS B IMHUSIX CBSI3NU):

- Ilepeoaua om MS: 50 04 01 90 00 01 3D 9A,

rae: 50h — aapec SL, 04h — xox komanel, 01 90h — HavanbHsI aapec peructpa (30401), 00 01h —
kosmyectBo peructpoB (1), 3D 9Ah — koutponbhas cymma CRC (3Dh — mummammumii Gaiir, 9Ah —
cTapiuii 0aiT);

- Omeem om SL: 50 04 02 00 81 84 9C,

rae: 50h — aapec SL, 04h — xonm xomanzpi, 02h- konmdectBo MH(pOpMaIMOHHBIX OaiitoB, 00h-
Homep Cekrun 1, 81h — 3Hayenus Beixo108(1000 0001b — Beixoms! 1,8 ycraHoBIIeHBI B «1», OCTalbHbIE
3...7 = B «0»), nocnenuue nBa Gaiita 84 9Ch - konTposbhas cymma CRC.

Komanoa 2. Yrenne 8-mu peructpoB ganubix Cekiuu 1 (3HaueHus 6alTOB MpeacTaBieHbl B Hex-
dbopmare 1 B MOPSAIKE CIACAOBAHUS B JTMHUSIX CBSI3H):

- [lepeoaua om MS: 50 04 01 90 00 08 FD 9C,

rae: 50h — aapec SL, 04h — xox komaner, 01 90h — HavaneHeI aapec peructpa (30401), 00 08h —
xonmuuectBo peructpoB (8), FD 9Ch — konrponbnas cymma CRC (FDh — mmamgmmii 6aiir, 9Ch —
cTapmuii 0amnT);

- Omeem om SL: 50 04 10 00 81 00 81 00 81 00 81 00 81 00 81 00 81 00 81 F9 CA,

rae:. 50h — agpec SL, 04h — ko komansl, 10h- koaruecTBO HHGOpManHOHHBIX 6aiiToB(16), 00h-
Homep Cekruu 1, 81h — 3Havenus Bbixo1oB(1000 0001b — Beixoas! 1,8 ycraHoBIIEHBI B «1», OCTalIbHBIC
3...7 = B «0»), ..., 00h — Homep Cexknuu 1, 81h — 3nauenus Berxo08(1000 0001b), mocnaennue nBa
Oaiita 84 9Ch — xonrponsHas cymma CRC.

Komanoa 3. Yrenne 1-ro perucrpa nanubix Cekuuu 2 (3HaueHus 0aiiToB mpezacraBieHbl B Hex-
dbopmare 1 B MOPSAIKE CIACAOBAHUS B JTMHUSAX CBSI3H):

- [lepeoaua om MS: 50 04 01 91 00 01 6C 5A,

rae: 50h — aapec SL, 04h — xox komaner, 01 91h — HavaneHeI aapec peructpa (30402), 00 01h —
kosimdyectBo peructpos (1), 6C 5Ah  — xonrponsHast cymma CRC (6Ch — mmammmmit Gaiit, 5Ah —
cTapimuii 0amnT);

- Omeem om SL: 50 04 02 01 01 84 AC,

rae. 50h — agpec SL, 04h — xox komanmael, 02h- KoaruecTBO MHpOpPMANMOHHBIX OaiitoB, 01h —
Homep Cekuuu 2, 01h — 3nagenus Brixo0B(0000 0001b — BhIXOM 9 ycTaHOBIIEH B «1», OCTambHBIC
10...16 — B «0»), mocneauue asa Gaiira 84 ACh — konTponbsHast cymma CRC.
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Tab6muna 10.1 — Urenue Boixonos bY?2
HauanbHbrin Auupec Kox Koz
azapec STYCHKH UK Koa-Bo
SIYCHKY WM | PETHCTPA B R I O peructpos/ Popwar ConiepkuMoe TaHHbBIX [Mpumeuanue
perrctpa KOMAHTE YTCHUS U3 3ammcH aiiTon JTAHHBIX
SL B SL
dec hex
30401 0190h 04h HET 1/2 1 per.: YreHue BLIXOI0B
CT.0aliT — |-HOMEp CEeKINH Cexnuu 1(aomep
uchar cexmuu 0)
MJI.OAWT — |-3HAYEHHUS BLIXOIOB Bur 0 — BeIxOZ 1
uchar Bur 7 — BBIXOZ 8
30402 0191h 04h HET 1/2 1 per.: YreHue BLIXOI0B
CT.0aliT —  |-HOMEp CeKIHH Cexuuu 2(a0oMep
uchar cekimu 1)
MI.OQMT — |- 3HAYEHUS BEIXOJ0B bur 0 — BeIXOT 9
uchar Bur 7 — Beixon 16
30403 0192h 04h HeT 1/2 1 per.: YreHue BBIXOAO0B
CT.0aliT —  |-HOMEp CeKIH Cexuuu 3(Homep
uchar ceximu 2)
MJI.OAWT — |- 3HAUEHUS BBEIXOIOB Bur 0 — BeIxOm 17
uchar Bur 7 — BeIxOA 24
30404 0193h 04h HET 1/2 1 per.: YreHue BLIXOI0B
CT.0aliT — |-HOMEp CEeKINH Cexunu 4(Homep
uchar CeKImu 3)
MJI.OAWT — |- 3HAUEHUS BBEIXOIOB Bur 0 — BeIxOg 25
uchar Bur 7 — Be1xon 32
30405 0194h 04h HeT 1/2 1 per.: YreHue BBIXOAO0B
CT.0aliT —  |-HOMEp CeKIH Cexuuu 5(Homep
uchar cekimu 4)
MI.0AlT — |- 3HAYEHUS BEIXOJ0B but 0 — BBIXO7 33
uchar Bur 7 — Beixon 40
30406 0195h 04h HeT 1/2 1 per.: YreHue BBIXOAO0B
CT.0aliT —  |-HOMEp CeKIHH Cexuuu 6(aoMep
uchar CEKIMH 5)
MJI.OQWT — |- 3HAUEHUS BBEIXOIOB bur 0 — BeIxox 41
uchar Bur 7 — BeIXO 48
30407 0196h 04h HET 1/2 1 per.: YreHue BLIXOI0B
CT.0aliT — |-HOMEp CEeKINH Cexunn 7(HOMep
uchar CEKIMH 6)
MJI.OAWT — |- 3HAUEHUS BBEIXOIOB Bur 0 — BeIxox 49
uchar Bur 7 — Bexon 56
30408 0197h 04h HeT 1/2 1 per.: YreHue BBIXOAO0B
CT.0aliT —  |-HOMEp CeKIH Cexuuu 8(aomep
uchar ceximu 7)
MI.0AlT — |- 3HAYEHUS BEIXOJ0B but 0 — BEIXOT 57
uchar Bur 7 — Beixon 64
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11 Croneunduxkanus 1.3

11.1 Cremudukanus 1.3(CII 1.3) Briarodaer B ceds moiaHocThi0 koMaH sl Crienndukarmm 1.0 (CIT
1.0) , Crertudukarmum 1.1 (CIT 1.1) u Cnenudukaruu 1.2 (CIT 1.2).

11.2 B CII 1.3 no6aBneHbl KOMaHIbl YTEHUSI BXOJI0OB CUTHAJIBHBIX napameTpoB BCII1 ¢ momomisio
byukuuu «04h». Komauasr npencrasieHs! B Tabmumme 11.1.

11.3 Hauansnsiii agpec peructpa (HAP) onpenenser nomep cexuuu BCII1 (nanee — Cekuwst), 1is
KOTOpOW OyIyT cunMTaHbl AaHHBIC. [Ipy 3TOM KOJWYECTBO PETUCTPOB JIJIsl YTCHHS B KOMaH[e (10 8-Mu
BKJIIOUUTENBHO) ONpEAeNsaeT KoaudecTBO komuil maHHbIx Cekuuu, onpeaensemol HAP (unaue, mo
OJIHOW KOMAaHJI€ HeJIb3s MPOYMTATh 3HAYCHUS BBIXOI0B Beex CeKIuil TOIKIIIOUEHHBIX K cucTteMe). Ecin
KOJIMYECTBO PETUCTPOB ISl uTeHust O6onbine 8-mu miss Cexkuuu 1, Gonbmie 7 ans Cexuuu 2,..., OobIe
1 st Ceknuu 8, TO BhIIaeTCs HCKITFOUEHHE ¢ KogoM «02h».

11.4 Ecnu Cekuus, onpenensemas HAP He noakitoyeHa K CUCTEME, TO BBIAACTCS MCKIIOUYEHUE C
KOOOM «84h».

11.5 Jlornueckue Berxonsl 1ast Cexnmn 1 «1-8», mast Cexknmn 2 «9-16y»,. .., mid Cexnun 8 «57-64»

11.6 TIpumeps ucoaszoanus CIT 1.3

Komanoa 1. Urenue 1-ro peructpa manHbeix Cekuuu 1 (3HaueHus 0ailTOB mpencraBiieHbl B Hex-
dopmare U B OPSJIKE CIICIOBAHUS B IMHUSIX CBSI3NU):

- Ilepeoaua om MS: 50 04 01 98 00 01 BC 58,

rae: 50h — aapec SL, 04h — xox komaner, 01 98h — HauanbHsI aapec peructpa (30409), 00 01h —
kosmmyectBo peructpoB (1), BC 58h — kontpomshas cymma CRC (BCh — mmammmuii Gaiir, 58h —
cTapiuii 0aiT);

- Omeem om SL: 50 04 02 00 81 84 9C,

rae: 50h — aapec SL, 04h — xonm xomanzpi, 02h- konmdectBo MHpOpMaIMOHHBIX OaiitoB, 00h-
Homep Cekrum 1, 81h — 3nagenus Bxoa08(1000 0001b — Bxoasr 1,8 ycTaHOBICHBI B «1», OCTalbHBIE
3...7 = B «0»), nocnenuue nBa Gaiita 84 9Ch - konTposbHas cymma CRC.

Komanoa 2. Urenmne 8-mu peructpoB gaHHbix Cekiuu 1 (3HaueHus 6alTOB MpeacTaBieHbl B Hex-
dbopmare 1 B MOPSAIKE CIACAOBAHUS B JTMHUSIX CBS3H):

- [lepeoaua om MS: 50 04 01 98 00 08 7C 5E,

rae: 50h — aapec SL, 04h — xox komaner, 01 98h — HavanbHeI aapec peructpa (30409), 00 08h —
kosimdectBo peructpoB (8), 7C 5Eh — koutponsnas cymma CRC (7Ch — mnanmmmii 6aiit, SEh —
cTapmuii 0amnT);

- Omeem om SL: 50 04 10 00 81 00 81 00 81 00 81 00 81 00 81 00 81 00 81 F9 CA,

rae:. 50h — agpec SL, 04h — ko komansl, 10h- koaruecTBO HHGOpManHOHHBIX 6aiiToB(16), 00h-
Homep Cekiuu 1, 81h — 3nayenus BxoaoB(1000 0001b — Bxomsr 1,8 ycTaHOBICHBI B «1», OCTalbHBIC
3...7 = B «0»), ... , 00h — Homep Cexkmuu 1, 81h — 3nauenus BxomoB(1000 0001b), mocneanue nBa
Oaiita 84 9Ch — xonrponsHas cymma CRC.

Komanoa 3. Yrenne 1-ro perucrpa nanubix Cekuuu 2 (3HaueHus O0aiiToB mpezacrasieHbl B Hex-
dbopmare 1 B MOPSAIKE CIACAOBAHUS B JTMHUSIX CBSI3H):

- [lepeoaua om MS: 50 04 01 99 00 01 ED 98,

rae: 50h — aapec SL, 04h — xox komaner, 01 99h — HavaneHeI aapec peructpa (30410), 00 01h -
xonmuuectBo peructpoB (1), ED 98h  — xontponmbnas cymma CRC (EDh — mmanmmit Gaiir, 98h —
cTapimuii 0amnT);

- Omeem om SL: 50 04 02 01 01 84 AC,

rae. 50h — agpec SL, 04h — xox komanael, 02h- KoaruecTBO MHpOPMAMOHHBIX OaiitoB, 01h —
Homep Cekmuu 2, 01h — 3nayenus Beixo0B(0000 0001b — BhIXOM 9 ycTaHOBIIEH B «1», OCTaIbHBIC
10...16 — B «0»), mocneauue asa Gaiira 84 ACh — konTponbsHast cymma CRC.
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
Tao6muna 11.1 — YUrenue Bxoxos BCIT1
HauanbHerit Auupec Kox Kox
azapec STYCHKH WITH Komn-Bo
SIYCHKY WM | PETHCTPA B ymicum | Qymxi peructpos/ Popwmar ConiepkuMoe TaHHbBIX [Mpumeuanue
perrctpa xomamge | TTCHIA U3 3amucu aiiTon JTAaHHBIX
SL B SL
dec hex
30409 0198h 04h HET 1/2 1 per.: YreHue BXOI0B
CT.0aliT — |-HOMEp CEeKINH Cexnuu 1(aomep
uchar cexmuu 0)
MJI.OQWT — |-3HAYEHHUS BXOJOB bur 0 — Bxox 1
uchar Bur 7 — BXxox 8
30410 0199h 04h HET 1/2 1 per.: YreHue BXOI0B
CT.0aliT —  |-HOMEp CeKIHH Cexuuu 2(a0oMep
uchar cekuun 1)
MJ.0alT — |- 3HAYEHUS BXOJOB bur 0 — Bxon 9
uchar Bur 7 — Bxox 16
30411 019Ah 04h HeT 1/2 1 per.: YreHue BXOAOB
CT.0aliT —  |-HOMEp CeKIH Cexuuu 3(Homep
uchar ceKuu 2)
MJI.OQWT — |- 3HAUEHUS BXO0OB bur 0 —Bxox 17
uchar Bur 7 — Bxox 24
30412 019Bh 04h HET 1/2 1 per.: YreHue BXOI0B
CT.0aliT — |-HOMEp CEeKINH Cexunu 4(Homep
uchar CeKImu 3)
MJI.OQWT — |- 3HAUEHUS BXO0OB bur 0 — Bxox 25
uchar Bur 7 — Bxox 32
30413 019Ch 04h HeT 1/2 1 per.: YreHue BXOAOB
CT.0aliT —  |-HOMEp CeKIH Cexuuu 5(Homep
uchar cekuuu 4)
MJI.0alT — |- 3HAYEHUS BXOJOB bur 0 — Bxox 33
uchar Bur 7 — Bxox 40
30414 019Dh 04h HeT 1/2 1 per.: YreHue BXOAOB
CT.0aliT —  |-HOMEp CeKIHH Cexuuu 6(aoMep
uchar CEKIMH 5)
MJI.OQWT — |- 3HAUEHUS BXOOB bur 0 — Bxox 41
uchar Bur 7 — Bxox 48
30415 019Eh 04h HET 1/2 1 per.: YreHue BXOI0B
CT.0aliT — |-HOMEp CEeKINH Cexunn 7(HOMep
uchar CEKIMH 6)
MJI.OQWT — |- 3HAUEHUS BXO0OB bur 0 — Bxox 49
uchar Bur 7 — Bxox 56
30416 019Fh 04h HeT 1/2 1 per.: YreHue BXOAOB
CT.0aliT —  |-HOMEp CeKIH Cexuuu 8(aomep
uchar cekuuu 7)
MJ.0alT — |- 3HAYEHUS BXOJOB bur 0 — Bxon 57
uchar Bur 7 — Bxox 64

Crtp. 48 u3 61
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

12 JlonmosHurteabHble KoManabl Cnenudpukanuu 1.1

12.1 Komannsl peanusytorcst B 0i1oke cepBepa BCP1 ¢ ucnonb3oBanuem Cnenumdukamuu 1.1 u
cereBoro mporokojia TCP / ModBus CTPYHA+. Ilpu 3ToM Kakaas KOMaH/ia BBITIOJHIETCS TOJBKO
OTJeNbHBIM 3anpocoM. Komane! peacrasnens B Tadbuuie 12.1.

12.2 TIpumepsl HCTIOIB30BAHUS JOTIOTHUTEIBHBIX KOMaH]T

Komanoal. Yrenne 3-x peructpoB HaunHas ¢ 30049 («Hmun», «HmMake») st ©3MEPUTEIHLHOTO
kaHanal (3HaueHust 6aiiToB npezcTaBieHbl B HEX-hopmaTe 1 B mopsaKe Cle0BaHMS B TMHUAX CBS3H):

- Ilepeoaua om MS: 50 04 04 30 00 03 BC B5,

rae: 50h — aapec SL, 04h — xox komanbl, 04 30h — HavanbHeId agpec peructpa(30049 ¢ yuerom
Crermudukarmu 1.1) , 00 03h — konmumuectBo peructpos (1), BC B5h — xourpoasnas cymma CRC (BCh
— muaammii 6aiit, BSh — crapmuii 6aiT);
- Omeem om SL: 50 04 06 00 96 13 88 00 00 5D B3,

rae: 50h —anpec SL, 04h — kox komanab, 06h- komudecTBo nHpopMmaroHHbIX OaiiToB ,00 96h —
snauenne «Hmua»( 150 mm), 13 88h — 3nauenne «Hmake»(5000 mm), 00h — peseps, 00h- cocrostame
napameTpoB, ociennue asa 6aiita 5D B3h - xontponsHas cymma CRC.

3Ha4YeHHS COCTOSHUS IMTapaMeTPOB MpeICTaBeH B Taduie 12.2.

Komanoa?2. Yrenne 3-x peructpos HaunHas ¢ 30052 («<HBMuH», < HBMaKe») 111 H3MEPUTEIILHOTO
kaHanal (3HaueHus: 6aiiToB npezcTaBieHbl B HeX-hopmaTe 1 B mopsAaKe Ce0BaHUS B TMHUAX CBS3H):

- Ilepeoaua om MS: 50 04 04 33 00 03 4C B5,

rae: 50h — aapec SL, 04h — xox komanbl, 04 33h — HavanbHeId agpec peructpa(30052 ¢ yuerom
Crerudukarmu 1.1) , 00 03h — konmmuectBo peructpos (1), 4C B5h — konTponsnas cymma CRC (4Ch -
mtamui 6ait, BSh — crapmmii 6aiit);
- Omeem om SL: 50 04 06 00 00 01 2C 00 00 51 35,

rae: 50h —anmpec SL, 04h — kox komanabl, 06h- komudecTBo nHpopmaroHHbix Oaiitos ,00 00h —
snauenne «HBmuu»( 0 Mmm), 01 2Ch — 3nayenne «HBmake»(300 mm), 00h — peszeps, 00h- cocrostHme
napameTpoB, nocneanue asa 6aiita 51 35h - kouTponpHas cymma CRC.

3Ha4YeHHS COCTOSHUS IMTapaMeTPOB MpeICTaBlIeH B Taduie 12.2.

Komanoa3. Yrenne 3-x peructpoB HaumHas ¢ 30055 (Tum mpoaykTa) uisi U3MEPUTEIHLHOTO
kaHanal (3HaueHus: 6aiiToB npezcTaBieHbl B HEX-hopmaTe 1 B mOpsAaKe CET0BaHUS B TMHUAX CBS3H):

- Ilepeoaua om MS: 50 04 04 36 00 03 5C B4,

rae: 50h — aapec SL, 04h — xox komanbl, 04 36h — HavanbHeIi agpec peructpa(30055 ¢ yuerom
Cneuugukarmu 1.1) , 00 03h — konmyectBo peructpos (1), 5C B4h — konTponsnas cymma CRC (5Ch —
mtamui 6ait, B4h — crapimii 6aiit);
- Omeem om SL: 50 04 06 CF D2 31 31 00 32 E6 0B,

rae. 50h — agpec SL, 04h — xox komansl, 06h- xommuecTtBo mHGOpMaMoHHBIX OaiitoB ,CFh —
cumBon ‘I , D2h - cumBon ‘T’, 31h — cumBon ‘1’ , 31lh — cumBon ‘1°, 00h- cocrosiHue
napametpa(IpoAyKT mepenmMeHoBan), 32h — cumBo 2’, mocieanue asa Oaiita E6 OBh - koHTponbpHas
cymma CRC. Tun nponxykra — «TTI112».
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[Iporokon obmeHa Cucrembl U3MEPUTEIbHbBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
Ta6mmma 12.1 — JlononautensHapie KoMau bl Crenudukanyn 1.1
HauansHbrin sz[pec Ko Kon
azpec SIYEUKU UITH Komn-Bo
M ¢byHKIMN | GYHKIOA dopmar Copepxumoe
SYeUKU WK | perucTpa B peructpos/ [Mpumeuanue
pervcpa KoMapne | TRCHIA K3 3anucu GaiiTon JIAHHBIX JAHHBIX
SL B SL
dec He
30049 0030h 04h HeT 3/6 1 per.: -MHH.ypOBEHb ona TOH - I
short Hmua, MM
2 per.:
short -MaKC.ypOBEHb
3 per.: Hmake,MM
CT.0alT —
uchar -pesepB
MIL.OaWT —
uchar -coctostaue mapamerpa |Cm.Tabmumy 12.2
30052 0033h 04h HeT 3/6 1 per.: -MHH.yPOBEHb ona TOA - T
short MOJTOBAPHOM BOBI
2 per.: HeMuH,MM
short
-MaKC.ypOBEHb
3 per.: MOJITOBAPHOM BOJIBI
ct.0aiit— |HBMakc,Mm
uchar
MILOAWT —  |-pe3epB Cwm.Tabmumy 12.2
uchar
-COCTOSTHHE TTapamMeTpa
30055 0036h 04h HeT 3/6 1 per.: Dopmam Komanowl
MIL.OaiiT-  |-1-# cuMBOJI THITA ona TO/ - HIIIT
ASCII MpOJyKTa
CHMBOJI IIpumep: nponyxT
cr.0alT —  |-2-i CHUMBOJ THIIA «TII112», roe
ASCII IPOAYKTa «T»-1-ii cumBou;
CHMBOJT «[I»-2-# cumBoIT;
2 per.: «1»-3-i1 cumBouI;
Ma.0aiT — |-3-# cHMBOJI THIA «1»-4-i1 cUMBOT;
ASCII MIPOAYKTa «2»-5-1f CUMBOJI.
CHMBOIT
cr.0aliT —  |4-if cMMBOJI THIA Kommposka
ASCII MPOAYKTA CHUMBOJIOB -
CHMBOIT «Windows-1251»
3 per.:
MILOalT —  |-5-if cumBOJ THIIA
ASCII MIPOyKTa
CHMBOJT
cT.0aliT —  |-cocrosiHue napaMeTpa | «0» - THI IPOAyKTa
uchar NepeHMEHOBAH;

He «0» - Tun
MPOJIyKTa HE
nepeMMEHOBaH

Crp. 50 u3 61
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
Tabmuua 12.2 — @opmMaThl COCTOSHUHN MapaMeTpoB (M OalT)
Tapamerp CocrosiHMe napameTpa — MiIamuni OaT

Bur 7 bur 6 | bur 5 | bur 4 bur 3 Bur 2 bur 1 But 0

Hvun 1 — He roroB** - - - - - 1-nercBszu* -
Hmakce 1 — ne roros** - - - - - 1-nercBsa3u* -
Hemun 1 — He roToB** - - - - - 1-nercBsizu* -
HBmakc |1 — He rotoB** - - - - - 1-uer cBs3u™ -
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0
«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»

Ipuiaoxkenue A
(06s3aTeabHOE)

Urenne ¢aiiia ;KypHajia perucTparopa coobITuid
1o nporokojgaM HTTP u TCP / ModBus CTPYHA+

A.1l Oo0mme cBexeHus

s aHanmm3a COOBITHM, MPOM3OMISANINX B MPOILECCE AKCIUTyaTallid CHUCTEMBI a TaKXkKe s
OTpesieNicHUs] MPUYHH COOCB CHUCTEMBI M TOTPENIHOCTEH OalaHCOBBIX OTYETOB, BBelIeHA (DYHKIIHS
peI‘I/ICTpaHI/II/I n I[OJIFOBpeMCHHOFO XpaHeHI/ISI COGBITI/Iﬁ N3MCHCHMUSL KOH(bI/II‘ypaI_[I/II/I U IIOACUCTCMBbI

KOHTPOJIS (B JAajbHEHIeM — pecucmpamop). Oyukims peanusyercss B BCP1 mo ceTeBbIM MPOTOKOIaM
HTTP u TCP / ModBus CTPYHA+.

Perucrparop ¢popmupyet u coxpanseT HHHOPMAIIHIO B CIETYIOUINX CIIydasx:

- m3menennu cmentenni T1I1IT;

- BBOJIC IOIIPABOK I10 TOYEYHOU IIJIOTHOCTH,

- Iepe3anycu MPOEKTOB IJIOTHOMEPOB (TIPH CMEHE TUIIA POIYKTA);

- Iepe3aIucy rpagyupOBOYHBIX TAOIHII,

- BO3HUKHOBEHHE COOBITHS WJIM OMIMOKH B COOTBETCTBUU C HACTPOWKAMM MOJCUCTEMBI KOHTPOJIS.

[lepeuncieHHbIC BBIIE H TIOMJICKANINE PETHCTPAIMA HW3MEHEHHS COCTOSHHUS CHCTEMBI B
TATBHEUIIEM Ha3BbIBAOTCS codbimusmu. Kaxmnoe coObITHE, pErHCTPUPYEMOE B CUCTEME, KOIUPYETCS B
OTIPENICTICHHYIO TIOCTIEIOBATEILHOCTh OalTOB (CTPYKTYPY), COAEpKaIlyl0 HWHOOpPMAIMIO O THIIC
COOBITHS, BPEMEHH PErUCTpallid, UCTOUYHUKE, HOMepe KaHana u T. A. CPopMHpOBaHHAS CTPYKTypa
JIOTIUCBIBAETCS B (DAl ocypHaia COObITHH.

A.2 ®opmart daiina KypHaaa

@aiin xypHasua COOBITUI TPEACTABISIET U3 ce0sl YMOPSAIOYCHHYIO MOCIEI0BATEIBHOCTh CTPYKTYP
coObITHl  (3anucett). Pa3zmep kaxmod 3ammcn — 32 Oaiita. MakcuMaabHOE KOJIMYECTBA
3anuceit <= 2048.B kaxxa0# 3anucu XpaHUTCS YHUKAJIbHOE ABYX0aiTOBOE YMCIO, HACHTUDHUIMPYIOLIEe
cOOBITHE B XPOHOJOTHYECKON MOCIEI0BATEIIbHOCTH — CYETYUK cOObITHI. MakcuManbHOe 3HaYeHHe
cuetunka — OxFFFF. 3anuce ¢Qaiina HaumHaeTcss co CTPYKTYypbl co 3HaueHueM cyerunka 0 u
CMEIEHUEM OTHOCHUTENbHO Havana ¢aiina 0. B manmpHelimeM cMmenieHne Kaxaoi 3amucu B (aitie
oTIpeneNsIeTcs 1o cieayomen popmyse:

record_offset = (current_count % RECORDS_MAX) * BYTES_PER_RECORD

rae:

record_offset — cmemeHue 3ammucu OTHOCUTEIBHO Havasa (aiiia;

current_count — TeKyllee 3HaYeHNUE CUYETUYNKA COOBITHIA;

RECORDS_MAX — makcuMaibHOE KOJIMYECTBO 3anuceid B (aitne xypHaina (2048);

BYTES_PER_RECORD — mnuna xaxmoi otaensHoi 3anucu(32 Oaiira).

Takum o0pa3oMm, Hocie JOCTHKEHHS MaKCHUMalbHOTO pa3mepa B 65536 OaiiT, HOBbIE COOBITHS
3aIHCHIBAIOTCS ITOBEPX CAMBIX «CTapBIX».
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

A.3 DopmaT CTPYKTYPbI COOBITHI
Perucrpupyembie COOBITHS ENATCSA Ha J1BA THUIIA, KOTOPBIE ONPENENAIOTCs 3HaueHueM 1-ro Gaiita
3ammicH (co cmenieHuem 0):
Tun 0 - omnpenensieT coAepKUMOE MaHHBIX KoHurypamuu aatuukoB [IIIII B momeHT
perucTpamny COObITHIA,
Tun 1 - ompenensieT coaep)kaHUe COOOIIEHUH OT MOACUCTEMbI YIPAaBICHHS U AETATCA Ha JBa
MOATHIIA: OMMUOKH U cOOBITHE TT0 00BEKTY yrpaBieHus (OY).

A.3.1 CoOprtust tuma 0.
Tabmumna A.3.1 — ®opmat coObiTus Tuna 0:

baiiTer 3HaueHue
Onuncanue
(cmemieHme) (mrama3oH)
0 128 Tun cobpiTus + 0x80
1 0-3 Hcrounmk TpaH3aKIuu:
«1»- ycrpolicTBO perucrparop, «2»- BU1, «3» - bPU1
2 - -
3 - -
4 0-63 Howmep xanana, Haunnas ¢
5 0-255 Nnentrudukarop mosis JaHHBIX
(Mmammii 6aiT)
6 0-255 Nnentudukarop mosis JaHHBIX
(crapmuii 6aifT)
7 48 Anpec natuuka s
POTOKOJIA
«Maructpanb»
(30h — st TIITIT)
8 0-255 CueTunk coObITHI
(crapmuii 6aifT)
9 0-255 CueTunk coObITHI
(Mmammii 6aiT)
10 0-59 Bpewms peructpamnuu coObITHI (CEKYH/IbI)
11 0-59 Bpewms peructpanyu coObITHit
(MUHYTBI)
12 0-23 Bpewmst peructparmu coObITHI (d4achl)
13 1-31 Bpewms peructpanyu coObpituii (1eHp Mecsna. 1 = 1-oe uncio)
14 0-11 Bpewms peructpanuu coObrtuii (Mecsil. 0 = «IHBapb»)
15 0-255 Bpewms peructpanyu coObITuit (ro.
0 =1900i1 rox. )
16 - 31* 0-255 [Tone naHHBIX KOH(PHUTypauu
[Ipumeyanue - * ¢opmar U coaepKkaHUE IIOJ JAaHHBIX KOH(HUIypaluu OIpeNeseTcs

UIECHTU(OUKATOPOM TIOJIST NaHHBIX (OalTBI cCO cMmemieHueM 5, 6 3amucu COOBITHH) M TIPEICTABIICH B
tabnuie A.3.2
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[IpoTokon oOmeHa CucreMbl U3MepUTENbHBIE 3A0

«Modbus STRUNA+» «CTPYHA+» «HT® HOBUHTEX»
Ta6mmma A.3.2 — Jlanasie konuryparuu napametpon [TT111.
Hﬁgi?ﬁgﬁﬁi}?p (CMB;E:IIHG) Conepxanue [Ipumeuanue
0 6,7 Kon tuna npoxykra | baiit 6- kox npoaykra, baitt 7 - oGpaTHOE

(tun unsigned char) | 3nauenue koja npoaykra (CrnoxxeHue Oaiita
6 1 7 0 MOJYJIIO 2 TOJIKHO JaBaTh 3HAUCHUE
paBHoe OxFF, B npoTHBHOM cilydae KOJ THIIA
IIPOAYKTA paBeH HyJ0). [lis onpeneseHus
THIIA IPOAYKTA IO KOy POJyKTa CMOTPH
nporoko MODBUS STRUNA+
Crenunduxanms 1.0.

0 8,9, 10,11 Cwmemenue ypoBHs Baiiter 8,9 — cmemenue (enoe Tuma short),
(tum short) Oaiit 8 — mutaqmmii. baiiter 10,11 — ob6paTHOE
3HAYCHUE CMEIICHHUS YPOBHS

(cnoxenue nenoro [6aitTer 8,9] u 1enoro
[6aiiTer 10,11] mo Moayar0 2 TOJDKHO 1aBaTh
3Hauenue pasHoe OxFFFF, B npotuBHOM
ciydae cMerieHne pasHo 0)

342 0-15 [MTorpaBku baiiter 0-3 P1 (float)
TJIOTHOMEPOB Baiiter 4-7 P2 (float)
(P1-P4) baiiter 8-11 P3(float)

baiiter 12-15 P4 (float)

343 0-7 [TorpaBku baiiter 0-3 P5 (float)
TIOTHOMEPOB baiiter 4-7 Pcp (float)
(P5, Pep)

343 8-11 [TnoTHOCTH TPOOBI float

343 12-14 | Macka [IT

343 15 Macka JII1

344 0-15 JlonmonmHUTENBHBIC Baiiter 0,1 «Cm. CtBon2-CtBOa1»(short)
CMEILECHUS U Baittsi 2,3 «Cm. IYB»

JMara3oHsl ypoBHs | (short)

baiitel 4,5 — MUH.ypOBEHb IPOAYKTA
Baiitel 6, 7 — Makc.ypOBEHb MPOAYKTA
baiiTel 8, 9 — MUH.ypOBEHb BOJBI
Baiiter 10, 11 — makc.ypoBeHb BOIBI

991 0-5 [MapameTtpsr baiiTer 0-3 (unsigned long) — 3naueHue
rpagyupOBOYHOMN MaKCHUMaJIbHOTO 00beMa
TaOTHIBI Baiiter 4, 5 (unsigned short) — konmuuectBo

3amucel TpagyupoOBOYHON TAOIHIIBI
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3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»

A.3.2 CoObiTus tuma 1.

®opmaTel coObITHIA TUTIA | ONIPEENSIOT COAepKaHUE COOOIIEHUIN OT MOJICUCTEMBI YIIPaBICHUS U
JIEJISATCS Ha JIBA TIOJITUTIA: OITMOKY U cOOBITHE TI0 00BeKTY yrpaBieHus (OY).

Tabmuua A.3.3 — @opmar coolrieHust 06 ommoKe

Bbaiits 3HaueHune
Onucanue
(cmemieHme) (mmama3on)
0 129 Tun cobbrtus + 0x80
1,2,3 - He ucnonp3yercs (pezeps)
4 0-63 Howmep xanana, Haunnas ¢ 0
5 122 Ko coObITHS 110 o1mmoKe
6 0-255 butsi 0, 1 - Homep xanana B peaenax bP
butel 2, 3 - Tun ocHOBHBIX AaHHBIX KaHama TOJ]
butst 4, 5, 6, 7 - Unaekc mapamerpa
7 0-255 Kon ommbku
8-15 0-255 CTpyKTypa IaThl-BPEMEHHU U CUETUYUK COOBITHI (cMOTpH Tabmuiry 1.1)
16-31 0-255 Peseps

Tabmuna A.3.4 — ®opmart cobbiTust o OY

baiitsl 3HavyeHue
Onucanue
(cmemmenue) | (nuamasoH)
0 129 Tun cobprTus + 0x80
1,2,3 - He ucnonp3yercs (pezeps)
4 0-63 Howmep kanana, Haunnas ¢ 0
5 124 Kox coOsrtust mo OV
6 0-255 buter 0, 1 - Homep xanaina B npenenax bP

buter 2, 3 - Tun ocHOBHBIX JaHHBIX KaHaia TO/]
burei 4, 5, 6, 7 - Uaaekc mapametpa

7 0-255 buter 0, 1, 2, 3 - Ungekc OY

burter 4, 5 - Tlopor cpabatbiBaHus

(«1» - MO HIKHEMY, «2%» - TI0 BEPXHEMY)

bure 6, 7 - Tun OY

(«0» - «ITyabT», «1» - «Hacocn,«2» - «CBeday, «3» - «3BOHOKY)

8-15 0-255 CTpyKTypa IaThl-BPEMEHHU U CUETUYHK COOBITHI (cMOTpH Tabmuiry 1.1)
16-19 0-255 3HaueHue mapamMeTpa IPOU30IIeAIIErO
coowitus B popmare float(little endian)
20-31 - Peseps
IIpumeuanus

1 TOJ («O» - IIIIII, «1» - rpymma /1, «2» - rpynma J[30).

2 Wupexc napamerpa st TOJ =0 («0»- Yposens, «1» - Temneparypa, «2» - Boga, «3» -
HaBnenue, «4» - Macca, «5 » - YpoBeHb TOCOA ).

3 MHWunekc nmapamerpa mis TOJ] =1 («O»- [laBnenwne 1,..., «8»- JlaBnenue 9).

4 Wnnexc mapamerpa aiust TOJ =2 («0»- O6. gomst -01,..., «4»- 06. J{ons -05).
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A.4 UYrenue (aiiia coObITHIL.

Bo3Moxxubl 7Ba crocoba monmydyeHus (aiina xkypHana coObituit — mo mpotokony HTTP ¢
MOMOIIBIO JIFOOOTO CTaHIAPTHOTO MHTEpHET Opay3epa (IIpy 3TOM IOJIH30BaTEIb MOJTYyYaeT BeCh (ailn
KypHaja IeJIuKoM), uiu no nporokony TCP, mpu kotopom (aiin mepenaercs Ha CTOPOHY KJIMEHTa Kak
Ha0Op OTAENbHBIX 3anmucel (1o OAHOM 3aIUCH Ha KaX bl 3ampoc).

A.4.1 Tlonyuenue (aiina xxyprana mo npotokory HTTP.

Jns monmyuenust daiina xypraia no npotokory HTTP Heo6xoaumo BOHTH B CHCTEMY C TIOMOLIBIO
T000T0 MHTEpHET-0pay3epa (CMOTpH pyKOBOACTBO mojb3oBarelis o BCP1) u yepe3 MeHI0 HacTpoitku
cucTeMbl nepeiitu Ha ctpanuny «OKypHan coObituii». Ilocne HakaTus Ha kHONKY «Ckayarb ¢ailiny,
Opaysep 3anuiieT (aityr Ha KECTKUIA THUCK KOMIBIOTEpA.

A.4.2 Tlonyuenue (aitna xxyprana mo npotokory «MODBUS-CTPYHA+/TCP»

Jns monyuenust  (aiina sxypHana ucmoib3yercs yacTHbIM cimydail ¢ynkumu Ox14(Read File
Records) nporoxora MODBUS.

Onwucanue Gynkuuu 0x14

OyHKIUS TpeIHa3HaueHa ISl YTeHUs perucTpoB (aiina. daiin opraHr3oBaH Kak HaOOp 3amuceit ¢
Homepamu ot 0000 1o 9999.

3AITIPOC

Coobmienue 3amnpoca crienuguImpyer HoMmep (aitna, HoMep 3aucH ¥ KOJUYECTBO PETUCTPOB IS
yrenus. [yig urenus ¢aina xypHaia U3 CUCTEMbI 3HaYeHHE Homepa (aiiina JAOoIKHO ObITH paBHO 1,
KOJIMYECTBO PErucTpoB : 16, Homep 3anucu 0 — 2047.

Tabmuna A.4.1 — @opmar 3anpoca:

JlanHblie CwMmenienue JlnuHa B OakiTax
Anpec SL 0 1
OyHKIUS 1 1
Jnuna 3amnpoca (Bceraa pased 0x07) 2 1
Tun(sceraa pasen 0x06) 3 1
Howmep ¢aiina (Bcerna pasen 0x01) 4 2
Howmep 3anucu 6 2
KonunuectBo perucrpos 8 2
CRC 10 2
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Tabauna A.4.2 — I[Ipumep (Utenue 6-i 3anucu Qaiina sxypHana):

Anpec SL 0x50

OyHKIUS 0x14

JlnuHa 3arpoca 0x07

Tun 0x06

Howmep daiina cr. 6aiiT 0x00

Howmep ¢aiina mut. 6aiit 0x01

Howmep 3amucu ct. 6aiiT 0x00

Howmep 3anucu mi. Gaift 0x05

KonuuecTBo peructpos cT. 6aiT 0x00

KonuyectBo peructpoB mi. 6ait 0x10

CRC wmu. Gaiit 0x87

CRC crt. OaiiT Oxad
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OTBET:
HopmanbHblil OTBET COAECPKUT AAaHHBIE IPOYUTAHHBIX PETUCTPOB.
Ta6mmma A.4.3 — dopMmar oTBeTa.

Jannovie Cmewenue | nuna 6
batimax

Anpec SL 0 1
OyHKIUA 1 1
JlnuHa oTBeTa 2 1
JlmuHa 3anucu 3 1
Hannble (1-i 4 2
perucTp)

Jannble (2-i 6 2
perucTp)

Jannble (3-i 8 2
perucTp)

Jannble (4-i 10 2
perucTp)

Jannebie (5-i 12 2
perucTp)

Jannble (6-it 14 2
perucTp)

Hannble (7-i 16 2
perucTp)

Jannble (8-i 18 2
perucTp)

Jannble (9-i 20 2
peructp)

Hannbie (10-i 22 2
peructp)

Hannbie (11-i 24 2
peructp)

Hannbie (12-i 26 2
peructp)

Jannsre (13-i 28 2
peructp)

Hannbie (14-i 30 2
peructp)

Hannbie (15-i 32 2
peructp)

Hannbie (16-i 34 2
peructp)

CRC 36 2

Crp. 58 u3 61 KILIIOE.421451.002I10 Bepcus 10.pdf



3A0 CucreMbl U3MepUTENbHBIE [IpoTokon oOmeHa
«HT® HOBUHTEX» «CTPYHA+» «Modbus STRUNA+»
Ta6muma A.4.4 — [Ipumep oTBera:
Anpec SL 0x50
DyHKIMA 0x14
JliimHa 3ampoca 0x21
JlnuHa 3amucu 0x20
Janusle (1-ii peructp, cT. 0aiiT) 0x01
Janusle (1-ii peructp, M. 0aiiT) 0x02
Janusle (2-i peructp, cT. 0aiT) 0x03
Janusle (2-i peructp, Mi. 0aiT) 0x04
Janusle (3-ii peructp, cT. 0aiT) 0x05
Janusle (3-ii peructp, Mi. 0aiiT) 0x06
Janusle (4-i peructp, cT. 0aiT) 0x07
Janusle (4-ii peructp, Mi. 0aiiT) 0x08
Janusle (5-i peructp, cT. 0aiT) 0x09
Janusle (5-i peructp, Mi. 0aiT) 0x0a
Jlannble (6-i1 peructp, cT. OaiT) 0x0b
Janusle (6-ii peructp, Mi. 0aiT) 0x0c
Jlaunsle (7-i1 peructp, cT. OaiT) 0x0d
Janusle (7-i peructp, Mi. 0aiiT) 0x0e
Jlannsle (8-i1 peructp, cT. OaiiT) 0x0f
Janusle (8- peructp, Mi. 0aiiT) 0x10
Janusle (9-ii peructp, cT. 0aiT) Ox11
Janusle (9-ii peructp, M. 0aiiT) 0x12
Janusle (10-ii peructp, cT. 6aiT) 0x13
Janusle (10-ii peructp, Mi1. 0aiiT) 0x14
Januste (11-ii peructp, cT. 6aiT) 0x15
Janusle (11-ii peructp, Mi1. 0aiiT) 0x16
Janusle (12-i1 peructp, cT. 6aiT) Ox17
Janusle (12-ii peructp, Mi1. 0aiiT) 0x18
Janusle (13-ii peructp, cT. 0aiT) 0x19
Janusle (13-ii peructp, Mi1. 0aiiT) Oxla
Jaunsie (14-i perucrp, cT. Oaiir) 0x1b
Janusle (14-i1 peructp, Mi1. 0aiiT) Ox1c
Jaunsie (15-# perucrp, cT. Oaiir) Ox1d
Janusle (15-i peructp, Mi1. 0aiiT) Ox1le
Janusle (16-ii peructp, cT. 0aiT) Ox1f
Janusle (16-ii peructp, Mi1. 0aiiT) 0x20
CRC Oxe2
CRC 0xc9
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NCKIIIOYEHHUE:

B cinydae oOHapyKeHMHM OINMOKH B 3ampoce WM HEBO3MOKHOCTH €0 BBIIOJHCHHS, CHCTEMA
OTBEYaeT cOoO0IEHruEM 00 OIInOKE.

Tabmuna A.4.5 — @opMat UCKITIOUESHHS:

Anpec SL 0x50

OyHKIUA 0x94

Kon uckmouenus 0x02 niu 0x03 wiu 0x04
CRC -

CRC -

Kon uckmouenust 0x02 Bo3BpamaeTcsi, eciii oOHapyKeHa OIMMOKa B CIESIYIONIMX TOJSX 3arpoca:
«Tuny, «Homep daitnay, «Homep 3anmcuy.

Kon uckmrouenus 0x03 Bo3Bpaiaercs B ciiyyae omMO0YHOro 3HaueHus 1noiist «JlmmHa 3amnpocay.

B cnywae orcyrcTBus daiiia WM €CM KOJMYECTBO 3amuced B (aiijie MEHbIe 3arpolIeHHOTO
3Hau€HUs, BO3BpalaeTcs ko uckiaodenus 0x04.
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Ipunoxenue b

CIIDABOYHOC

IlepeyeHb NPUHATHIX COKPALLCHU

CRC - Huxmuueckuii u3dsrTounbiii ko (anri. Cyclic redundancy check);
dec - necatuunbIi opMaT npeacTaBIeHUs HHOOPMAITHH;

float - ymcno ¢ mwIaBaroei ECATUUHON TOYKOIM;

Hex, hex - mectaaanarepuunsiii opmart npeacTaBiIeHus HHPOPMAIINH;
short - 3HakoBoe 1esoe 16-tu OuToBOE uKcio ( cTapiiuii OUT «1» - OTpUIIATETIHPHOE YUCIIO) ;
uchar - unsigned char (6e33nakoBo€e 8-Mu OUTHOE YHKCIIO);

ushort - unsigned short (6e33nakoBoe 16-Tu OUTHOE YHKCIIO);

BU1 - 610K HHAUKALINY,

BPH1 - 650k pacnipenenurenst uHTepeiicos;

BPMI1 - 6510k paguomoema;

BPMS5 - 610k pagroMoiema;

BCP1 - 610k cepBepa;

BCII1 — 610K cUTHATBHBIX TAPAMETPOB;

bY2 — 6nox ynpanenus;

BCII1- 610K CHUTHAJIBHBIX TAPAMETPOB;

I'pynma J1/] - rpynna naruuxos [/11;

I'pynna 130 - rpynna gatunkos 30;

JJI1- naTunk TaBiaeHMUS,

J130 - maTuymk 3ara3oBaHHOCTHU ONTHYCCKUIA;

JII - maT4uK NI0THOCTH;

AT - naTuuk Temieparypsl;

Y - naTuuk ypoBHS;

JAYT - naT4uk ypoBHs U TEMIIEPATYPBIL;

KaHaJ - U3MEPUTENbHBIN KaHa Y P;

KU - xonBeptep nunTepdheiicos;

MMUII - manorabapuTHBIA U3MEPHUTEIBHBIN TPEOOPa30BATENb;

OV - 00beKT yrpaBiieHUS;

1O - mporpamMmHOe 0OeCTICUCHHE;

[ITIT - nepBUYHBIA Tpeobpa3zoBaTeb MapaMeTpoB;

TO/I - TIIBI OCHOBHBIX JAHHBIX U3MEPUTEIBHBIX KAaHAJIOB;

VP - yCcTpORCTBO paclpenenuTesIbHOE;

VYV - ycTpoiCTBO ynpaBieHHUS;

®dopma - TeKyIiee 0ToOpaxeHne MPOrpaMMHOT0 00eCIIEUeHUS Ha IKPAHE;
UD - 4yBCTBUTEIBHBIN JIEMEHT.

KILIOE.421451.002I10 Bepcus 10.pdf Ctp. 61 us3 61



	УТВЕРЖДЕН
	КШЮЕ.421451.002ПО–УЛ
	Введение
	1 Общие принципы обмена
	2 Режим передачи
	3 Обнаружение ошибок
	Алгоритм генерации CRC:

	4 Функции контроля и обработки данных протокола
	4.1 Код функции 03h - Read Holding Registers .
	4.2 Код функции 04h - Read Input Registers.
	4.3 Код функции 05h - Force Single Coil.
	4.4 Код функции 06h - Preset Single Register.
	4.5 Код функция 08h - Diagnostics
	4.6 Код функции 17h  - Read/Write 4X Registers .

	5 Передача данных с плавающей десятичной точкой
	6 Типы основных данных измерительных каналов ТОД
	7 Спецификация 1.0
	8 Алгоритмы работы
	9 Спецификация 1.1
	10 Спецификация 1.2
	11 Спецификация 1.3
	12 Дополнительные команды Спецификации 1.1
	Приложение А  Чтение файла журнала регистратора событий
	Приложение Б  Перечень принятых сокращений

