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Komrutekcbl  mMereoposiorndeckue Majible MK-26  npenHazHayeHbl JUIS  U3MEPCHHS
METEOPOJOrHUECKUX U THIPOIOTHUECKUX NMapaMeTPOB U Mepeaadu JaHHBIX MOTPEOUTEITIO.

MK—26 BBIITyCKAOTCS B UETBIPEX MOTUPUKAIUIK
[0 MK-26-1 -06a30Bblii KOMIUIEKC JJII H3MEPEHHS METECOPOJIOTHYCCKUX IMapaMeTpOB MPHU3EMHOTO

cyost atMochepsl ¢ BEIBOJIOM WHGOPMAIIMH HA TEPCOHATBHBIN KOMIIBIOTEP MOTPEOUTENSI TIO MTPOTO-
xoiry Modbus-RTU;

0 MK-26-2 —MOOWIbHBIM KOMIUIEKC ISl U3MEPEHHSI METEOPOJIOTHIECKIX MapaMeTPOB MPU3EMHOTO
ciost atMoc(epbl ¢ HHINKALMEH JaHHBIX WM C BRIBOAOM HH(MOpPMALIMYU HA TIEPCOHATBHBIN KOMITb-
1oTep norpedutens mo nporokony Modbus-RTUwiu ¢ nepepadeii JaHHBIX Yepe3 MOJEM COTOBOM
CBSI3H;

0 MK-26-3 —koMIuIeKC JiJIsi U3MEpeHHsI aOCOJIFOTHOTO JABJICHHSI U TEMIIEPATyPhl C BBIBOJOM HWH-
bopmMary Ha epCOHAIBHBIN KOMIBIOTEP MOTpeduTess mo nporokoay Modbus-RTU;.

0 MK-26—4 -xoMIuiekc Ui u3MepeHHs N30BITOYHOTO THAPOCTATHYECKOTO JIABJICHUS U TeMIlepary-
pPBI BOIBI C BBIBOJIOM HMH(OPMAIMM HA MEPCOHATBHBINA KOMIBIOTEP MOTPEOUTENS MO MPOTOKOTY
Modbus-RTU.

Hacrosimee pykoBoacTBo mo skcrutyaranuu (PD) npeaHasHadeHO st O3HAKOMIICHHUS C
NPUHLIUNIOM pPa0OThl M YCTPOHCTBOM KOMIUIEKCAa MeTeopolsiorndeckoro manoro MK-26-2-01wu
yCTaHABJIMBAET MPABHJIA €0 MCIOJIb30BAHUS U 00CITyKuBaHHA. PD colepKUT yKka3aHUs O BOSMOKHBIX
HCHCIIPABHOCTAX W cmocofax uX ycTpaHeHus. B PO wW3mokeHbl mpaBWia XpaHEHUS,
TpaHCIIOPTUpOBaHUs U yTriu3aiuu MK—-26—2-01.

J1Jis1 aBTOMaTH4eCKOT0 U3MEPEHHUS MTapaMeTPOB BETPa B COCTAB KOMILIEKCA
MK-26—2—-01skrouarorcsi:

[J O6y0K U3MEpUTEIBHBIN C KOHTPOJLIIEPOM;

[0 naryuk BeTpa.



1 Onucanue u padora uzaeaust

1.1 Haznavenue u3eaunst

1.1.1MK-26—2-01Inpenna3HadeH i U3MEPEHUSI CKOPOCTH U HAIIPaBJICHUS BETpa, 00pabOTKU
pe3yJbTaTOB H3MEPEHUM 0 alropuTMaM peKoMeHJyeMbiM BcemupHoit Meteoposioruyeckoin
Opranuzamnueii, npuBeaeHHBIM B "PyKOBOACTBE MO METEOPOJIOTMYECKUM MPHUOOpaM M METoJaM
HaOmoaeHnt" U nepenayr nHPopMaIy NOTPEOUTEIIO.

1.2 Texunyeckne XapaKTepuCTUKH

1.2.1 MK-26—2—-01o6ecrieunBacT aBTOMaTHIECKOE M3MEPEHHE METEONapaMeTpoB B paboumx

YCIIOBUAX NPUMCHCHUST B OHAIIA30HAX U C MOTPCIIHOCTAMU, TPUBCACHHBIMHA B Ta6J'II/ILIC 1.

Tabmuma 1
IIpenensl nonyckaemoit
HaumenoBanue nzmepsieMoro napamerpa Juana3on u3aMepeHust
a0COJTFOTHOM MOTPEITHOCTH
1.CkopocTs Betpa V, m/C Ot 0,6 1o 60 + (0,3+0,05V)
2 Hanpasnenue Betpa, rpagyc Ot 0 1o 360 +10,0

1.2.2]Ins cBsizu MK—26—2—-0lwucnons3yer unrepdeiic RS-485umn RS-232,x koTopomy
MOJIKITIOYAETCS KOMIIBIOTEP MOTPEOUTENS Wik npubop uHaukaiuu ¢ nmporokojom MODBUS-RTU.C
npubopom uuankannu MK—26—-2—-01asnsercs anamorom anemopym6omerpa M-63M. B atom ciyuae
M3MEPUTEIIHHBINA KOHTPOJIJIEP MOKET OBITh pa3MeIlleH BHYTpU MpUOOpa HHAMKAIINH, a He B Ka0ere.

1.2.30nepronutanne  MK—-26—2—01 ocymiecTBiasieTcss OT  MCTOYHUKA IOCTOSHHOTO TOKa
Hanpspkeauem (12 £ 3)B. ITotpebasiemas MoIHOCTS - He Gosiee 1 B-A.

1.2.4BpeMsi TOTOBHOCTH K pab0OTe ¢ MOMEHTa BKJIFOUCHHS ITUTaHKS He Oosiee 3 .

1.2.5Bux xnumarudeckoro wucnojHenus cootrBerctByer YXJI1 mo T'OCT 15150-69, mis
AKCIUTyaTalluy IpU TemrepaType okpyxatomieii cpeast or Munyc 40 °C mo 50 C.

1.2.6Crenenp 3auIUThl OT BO3ACUCTBUS BOIBI cOOTBETCTBYET Koay |IP67 mo TOCT 14254-96.

1.2.7Cpenuuii cpok ciyxObl - HE MeHee 8 JIeT.

1.2.8 MK-26—2—-018 ynakoBKe Mpu TPAaHCTIOPTUPOBAHUU BBIJICPKUBACT:
U Bo3melcTBUE TeMIlepaTypsl okpyKatomieit cpenst 1o Munyc 50 °Cro 50 °C;
0 tpancnopTHyIO TpscKy ¢ yckopenuem 30m/c? npu vactore ynapos ot 80 no 1208 MunyTy B Teue-

Hue 1 4.

1.3 YcrpoiicTBo u padoTa

1.3.1 MK-26—2-01 pa3pabotaH B COOTBETCTBHH C TpESOOBaHUSIMH, NPEABIBIICMBIMU K
MPOBEJICHUIO METEOPOJIOTHUECKIX H3MEPEHHH, N3JI0KEHHBIMU B HagraBiieHusIX

THUAPOMCETCOPOJIOTHICCKUM CTAHIIUAM U IOCTAM, BBIITYCK 3, qacTh 1».



B coOTBETCTBHM C HACTABICHUSIMH METCOPOJIOTHUSCKUE TATYMKH TapaMETPOB BETPa JOJKHBI
YCTaHABIMBATHCS HA MAayTe HAaJl MOBEPXHOCTHIO 3€MJTH, YTOOBI HCKIIFOUYUTH BIUSHUE PACIIOIOKEHHBIX
MOOJIU30CTH COOPYKEHUH.

[Mpunmmn NEeUCTBUSI MK-26-2-01 ocHoOBaH Ha  JUCTAaHIIUOHHOM  HM3MEPCHHU
METCOPOJIOTHUECKUX TapaMETPOB CKOPOCTH M HAIPaBJICHUS BO3YIIHOI'O IOTOKA IOCPEIACTBOM
KOHTAKTHBIX JaTYUKOB. BBIXOJMHBIE CHTHAJIBI JaTYMKa BETpa IIOCTYMAIOT B HW3MEPHUTEIbHBIN
MUKPOKOHTPOJIIEp. MUKPOKOHTPOJUIEP OCYIIECTRISECT MPEHOOPa30BaHUE B (PU3UYCCKHE BEIUYHMHBI,
OCpE/HEHHUE TIOTYYCHHBIX 3HAUCHUH, BBIYUCICHUE MAKCUMAIIBHBIX 3HAYCHTUH U BBIBOJ HH(POPMAIIH B
JUHHUIO CBSI3M. MHKpPOKOHTPOJUIEp IepelaeT JaHHbIE 10 3alpocy W3 IIeHTpa cOopa JAaHHBIX
MOTPEOUTEIIS.

Busyanusanust 1aHHBIX, TOJIYYEHHBIX 0T KoMIuIekcoB MK—26—2—-01pcyriecTBisieTcs B IEHTPE
cOopa JaHHBIX MOTPeOUTENs (IEPCOHAIBHBIN KOMIIBIOTEP C MPOrPAMMHBIM 00€CIICYCHHEM).

Bcrpoennoe mporpammuoe oOecriedenue HammcaHo Ha C. Jlng  mporpaMMuUpOBaHHS
ucnosb3yercs Oecruatabii “32KB KickStart edition of IAR Embedded Workbench for ARM”.

1.3.21leHTpanbHbIM YCTPOMCTBOM siBIsieTcst Onok m3meputenbHblii BU. B kopmyce BU
pacrojiokKeHa IiaTa U3MEPUTEIILHOTO0 KOHTpoJuiepa. JIJis MOAKIF0OUEHUSI METEOPOJIOTHYECKUX TaTUNKa

BETPa YCTAHOBJICH pa3bEéM Kak Ha pucyHoke 1.

Pucynox 1.
Jlns moakmouenus: nutanus U RS-485/RS-232icnonb3yroTes ABe BUTHIE Mapbl (KPacHBIN C

OeJBbIM U 3€JICHBIN C CHHHIM):
[0 KonTakT KpacHbIii — +12BOJbT;
[0 Kourakr 6enpiii — = ;
0 Konrakr 3enensiit — DATA+ (RS-485yumn TxoRS-232;
O Konrakr cunuit — DATA— (RS-485)umun RxgRS-232.

B ciayyae npumenenus MK-26-2-01 15 3ameHbl 0Jl0Ka MHIUMKAIMK aHeMopymOomerpa M-63M

Ha KOpITyC OOKCa U3MEPHUTEIILHOTO KOHTPOJUIEPA MOXKET ObITh YCTAHOBJICH pa3beM Jifist

COBMECTHMOCTH) KaK Ha naturke Betpa JJBM/M-127.



[0 2 koHTakKT —HanpspkeHue 12 BoabT Juis patuvka M-127;
[0 3 KOHTaKT —OCHOBHas cepusi (HarpaBiCHUE BETPA);
[0 4 xoHTaKT — onopHasi cepusi (CKOpOCTh BeTpa);
0 5 xoHTakT — 001112 TOYKA.
Jlyis mojaun muTaHus, cBsi3u 1o RS-485wu 3a3emiicHus Ha OOKCE YCTAHOBIJICHBI Pa3beMbl Kak

MOKa3aHO Ha PUCYHKE 2.

Pucynoxk 2.

[Turanue 12 BoibT mojaeTcsi Ha IEHTPATbHBIM KOHTAKT. BHelIHee 3a3eMIIeHHE HCTIOIb3yeTCs

JUTSL 3AIUTHl K3MEPHUTEIBHBIX [IETICH, [eTel] TUTAHHUS U CBSI3H.

KonTpomnnep copepxur:
32-0uTHBIC TAltMEpBI IS U3MEPEHHS YacTOThI — 2 KaHaJla;
YHHUBEPCAJbHBIC JUCKPETHBIC BXObI/BBIXOIBI — 4 1IIT.;
TEeMITePaTyPHO-CTAOMITM3UPOBAHHBIN TeHepaTop UMITYIbcOB 16 MI I,
CYNEPBU30P MUTAIOIIETO HAMIPSIKEHUS U CTOPOKEBOM TaliMep;
npeoOpa3oBareilb HanPsHKCHUS
npeobOpa3oBarenu uaTeperica RS-485;

npeobOpazoBarenb uaTepderica RS-232;

O oo ogooogoog o

JIEKTPOHHBIN KITIOY I BKJIFOYCHUS TUTAHUS TaTYUKa.
Kontposep pasmenien B BU (xopmyc IP67).
l"abaputHbie pasmepbr 20012075 mm, macca 0,5 kr.
1.3.3/Jatuuk Betrpa [I-6410 obGecreumBaeT mpeoOpa3oBaHHs CKOPOCTH BETpa B YacTOTY
CIICIOBAHHS TIOCIICIOBATEIBHOCTEH DICKTPHUYCCKUX HMITYJIbCOB M HAamNpaBlieHHs BeTpa (a3umyT) B
INM curnan. BeixomHol cUTHAN AaT4YMKa - JIBE MOCJIEOBATEIHHOCTH UMITYJIHCOB aMILTUTYAO0NH SB.
[TepBas ¢ wactoroii ot O o 75 't mpomopuHroHaAIEHOM CKOpOCTH BeTpa. Bropas ¢ vactoroit 24411 ¢

mupuHO# (0T 1MKC) UMITYITbCa IPOMOPIHOHAIBHOM HAMTPaBICHHIO BeTpa. [1J1s MpaBUIbHOTO



U3MEpEeHUs a3uMyTa, IITaHTa KpEeIUIeHHs JaTydKa JoJDKHAa ObITh HampaBieHa Ha cesep. dmrorep

3aKperUieH mpu rpagyupoBke. @ororpadus mpuBeeHa HA PUCYHKE 3.

Pucynoxk 3.
["aGaputHbie pa3mepsl: 381x38x457 MM, macca 1,33%4r
1.3.4atuuk Betpa JIBM/M-127 obecrieunBaeT npeoOpa3oBaHUs CKOPOCTH U HAIPABICHUS
BETpa B YACTOTY CJIEeJOBaHUS U ()a30BbIi CABHT ITOCIEIOBATEIHHOCTEH IIEKTPHUECKIX UMITYJIBCOB.
BbIXomHOW CUTHAJ JaTyWka - JBE MOCJICAOBATEIBHOCTH HMMIYJIBCOB aMIUIMTYIOW HampsokeHus SB,
yactoTou cienoBanust ot 2 o 60 ['u. ®Da3oBeiii caBur Mexay nocieaoBarenbHocTsMu oT O 10 360

rpanaycoB. @otorpadus mpuBeneHa Ha pUcyHKe 4.

Pucynox 4.
I"abaputHbie pazmepsr [IBM 38k194x412mMm, macca He Oonee 2,0kr.
I"aGaputHbie pazmepbl M-127 640x290%x69%M, macca He Oosee 6,5kr.
1.3.50nekTporiuTanue KoMIUlekca oOecreunBaercss oT Oyoka mutanus (BIT) 12B,
pacnosnaraemoro B nomerieHuu. bBIT B coctaB MK—26—2—01ne BX0oauT. SIBAsICTCS AOMOTHUTEIBLHBIM
000pyZ0OBaHHEM B cilydae OTCYTCTBHS UTaHus 12B.

1.3.6Cxema MK—-26—2-01npuBeneHa Ha pUcyHKe 5.
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1.3.7Tlo BxiatoueHHIO TUTaHHS MuKpocxema L4949 BripabaThiBaeT CTaOWIM3HPOBAHHOE

[IpuHuun paGoTel JaTYMKa CKOPOCTHM M HANpaBieHHs BETpa OCHOBAH HA HCIOJIb30BaHUU

Pucynoxk 5.

KOTOPOTO BBITIOJHSAIOTCS U3MEPEHHS 1 00padOTKa Pe3yJIbTaToB.

pacCUUTBIBACTCA 4aCTOTA CIICAOBAHUS UMITYJIBCOB U (1)&30BBII‘/‘I CABHI'.

BbI3bIBAKOT HPCPbIBAHKA B IMPOrpaMMC IpHU KaKIAOM HNPOXOXKIACHUU HMITYJIbCA.

HanpsDKEHHE S BOJIBT, KOTOpoe Mukpocxemon LP2966mnpeobpasyercs B 3.3 BonmbTa 1 1.8 BOAbT mmst
nutanust MEKpokoHTposutepa LPC2106 (LPC2103) natunka CKOpOCTH M HampaBiceHus Betpa. [Tocie

[0JIa4M IHUTAaHUS B MUKPOKOHTPOJUIEPE 3allycKaeTcs MporpaMMHOE oOecriedeHue, Moj yrpaBieHUeM

3aBUCHMOCTEH MEXIy CKOPOCTBIO BO3AYIIHOTO TOTOKa M YHCIOM OOOpPOTOB BHHTA M MEXIy
HarnpaBJIeHHEM BEKTOPa CKOPOCTH U MOJIOKEHHEM CBOOOIHO OpHEHTHpYowIeics durorapku. [Ipu stom
CKOpPOCTh W HamNpaBlieHHE BeTpa MPeoOpa3yloTCss B YACTOTY CIIeZIOBaHUS U (a30BBIA CABHT
MOCTIEI0OBATENILHOCTEN AJIEKTPUUECKUX UMITYJIHCOB IPH MIOMOIIH JABYX MYJIbCATOPOB, BHIMIOJHEHHBIX Ha
repkoHax. OmopHass W OCHOBHAsi CepHs HMMITYJIbCOB MOJMAIOTCA Ha 2 IMU(PPOBBIM BXO0/d, KOTOPHIC

[IporpammHO

MrHoBeHHOE 3HaueHHe CKOPOCTH BeTpa st JIBM/M-127 onpenensiercs o dpopmyie:

v=_
k

rne k=1.03/0.9, f=acrora

(1)




MrHoBeHHOE 3HaUeHHE HaMpaBJIeHUs BETpa o orpenessiercs no gopmyie:

a =360°% f XA rge A - BpeMEHHOM CIBMI OCHOBHOM CEpUM OT OIIOpHOH  (2)

HOJ’Iy‘IGHHBIG 3HAUCHHUA 3aIllMChIBAKOTCA B PETrUCTPHBI OHGpaTHBHOﬁ namMsATu, KOTOPbIC MOT'YT

ObITh MpounTaHbl ¢ momouisio nporokosia MODBUS-RTUno RS-485umm RS-232.
2 Ucnosb30BaHHe N0 HA3HAYEHHIO

2.1 TpeboBanusi 6€30MaCHOCTH

2.1.1 O6cnyxuBaroIieMy epcoHany HeoOX0 MO 3HaTh U coOoaTh "[IpaBuiia TEXHUYECKOU
JKCIUTyaTallid  DJIEKTPOYCTAaHOBOK TOTpeOWTENell M TpaBWia TEXHUKH 0€30MacHOCTH  TIpH
SKCIUTyaTaIly dJIEKTPOYCTAaHOBOK MOTpEOUTENeH".

2.1.2MK-26—-2-01 otHocurcs k kiaccy |l mo I'OCT 12.2.007.0-75u He wucnosb3yer
HAaIpsHKEHUH, OMACHBIX /IS YeJIOBEKa.

2.1.3BHeuniHuii  MCTOYHUK T[WTAHMS, NPUMEHSIEMBbIH B Ciiydae HEOOXOJUMOCTH JUIs
npeoOpazoBanus 00Jiee BBICOKOTO HAMpsDKCHHs B Oe3omacHoe 12 BOJBT, MODKEH UMETh CepTH(UKAT
AJIEKTPOOEC30TIACHOCTH.

Mepamu peI0CTOPOIKHOCTH SIBIISTFOTCS:
[J cobmroneHue mpaBuil TEXHUKH O€30TaCHOCTH;
[0 wucnpaBHOCTH MPEIOXPAHUTENICH.

2.2TloaAroToBKa U31eJuUs K HCNOJIH30BAHUIO

2.2.1Pabotath ¢ Wu3ACIUEM MOTYT JIMLA, M3YYHMBIIME HACTOSIIEE PYKOBOJACTBO IIO
JKCIUTyaTallM, IO3HAKOMHBIIHMECS CO cxeMol W koHcTpykumed MK—26-2—-01wu npormremmme
MHCTPYKTaX 10 TEXHUKE OE30MacHOCTH.

2.2.2Buumanue! Jlyisg obecrieuenus: ycroitunBoit pabotet MK—26—2—01u npe1oTBpaIieHus ero
BBIXOJ]a W3 CTpPOs, NHUTaHUE PEKOMEHIYETCS OCYHIECTBIATh Yepe3 YCTPOWCTBO TMOIAaBIICHHUS
UMIYJIbCHBIX MOMEX M TPO30BBIX pa3psoB Mo HepBUYHOM cetd B coorBercTBuu ¢ ['OCT 13109-97
"Hopmbl kauecTBa 3JEKTPUUECKOM SHEPTUN B CUCTEMAX SJIEKTPOCHAOKEHUS OOIIET0 Ha3HAYCHUS .

2.3 Yka3aHus M0 BKJIKYEHHIO H ONIPOOOBAHUIO

[Tepen BrmodyenueM mpoBepuTh MK—26—2—01 Ha OTCYTCTBHE BHEIIHUX MOBPSKACHUN. J{iis
OMpoOOBaHMS MIEPe MOHTAKOM HA MECTE IKCILTyaTaIlMU BBIOJIHHUTE CIICIYIOIIUE OTIePAIUU:
0 coemunnth coctaBHbie yacTu MK—26—2—01 kU, BBI1 u nepcoHabHBINA KOMITBIOTED);
0 samyctuth nporpammy ackexe «OocnyxuBanne MK-26-2 Berep)», KOTOpasi HAXOAUTCS B apXUBE

Ha HamieM caiire http://www.hydro-meteo.ru/doc/mk26-2-1-console.zipm B aupexTopun

\service\mk26-2-1-consolebmmakr-1ucka.



Bbonee noapo6GHO paborta ¢ mporpamMmoii onucana B «ONHCaHUM MPOTPAMMBI», KOTOpasi TOXKe

HaxXoOauTCA B 9TOM apXHBCE. I'maBHOC OKHO mporpaMmbl MIpUBECACHO HAa PUCYHKE 6.

Pucynok 6.

3HauyeHHMs TOJKHBI COOTBETCTBOBATh CKOPOCTH M HAIPABIICHHUIO BETPA.

2.4 Pa3meneHue U MOHTAXK H3/1eIUs

2.4.1B COOTBEeTCTBHM C HACTAaBICHHSMH METEOPOJOTHYECKHI [aTYUK MapaMeTpoB BETpa
pa3MelleH Ha MayTe HaJ MOBEPXHOCThIO 3€MJIM, YTOObI HCKIIOYUTH BIUSHHE PaCIOIOKEHHBIX
moOIM30CTH coopy)eHui. biok u3meputenbubiii BU B kabene muTaHus ¥ CBSI3H.

2.4.2Kabenp cBsa3u, coeguHsomuii bBU c BII u KOMIBIOTEpPOM TMOJB30BATEII,
MpOKJIapIBacTCs BO3AyIIHOW juHMer. [lpum mpokmaake kabens HeoOxonuMa TNpeaBapUTEIbHAS
MapKUPOBKA €0 K JUIsl HCKIIIOUEHUs] HEMPABUIBHOTO AJIEKTPUIECKOTro coennHeHus. J{nnuna kabemns

cBsi3u nipu uHTepderice RS-485 — 12001, xns RS-232 — 151.
3 Texunuyeckoe 00CTy;KHBaHHE

3.1 JIna MK-26—2—-01InpenycMOTpeHbI cieIyonIie BUaAbl TEXHUYECKOTro 00CITyKUBaHHS:

[l BHemIHUU OCMOTP;

[J KOHTpOJb pabOTOCTIOCOOHOCTH;



3.2BHemHuid OCMOTPp W KOHTPOJIb PAabOTOCIIOCOOHOCTH  MPOBOAATCS coryacHo  2.4.
Texuuyeckoe 0OCITy)KUBAHHE METCOPOJIOTHYECKUX JATYMKOB IPOBOJUTCS B COOTBETCTBHU C X
JKCIUTYyaTallMOHHOW JIOKyMEHTAIIMEH.

3.3 Tekymmii peMOHT OCYIIECTBISCTCS  IMPEINPUATHEM-H3TOTOBUTEIEM II0 JIOrOBOpYy. B

TEYCHHUE TapaHTUHHOrO cpoka peMoHT MK—26—2—0locymecTrisiercs: OecIiaTHo.
4 XpaHeHUe M TPAHCIIOPTHPOBAHME

4.1 MK-26-2-01 pgomxeH XPaHUTHCSA B YCIIOBUSIX, YCTaHOBJIEHHBIX IS
rpynnbsl 1 TOCT 15150-698 ymakoBke B CKJIAJICKUX MTOMELIECHUSIX TPHU Temrepatype Bo3ayxa ot 0 1o
40 °C u oTHOCHTENBHOH BlIaXXHOCTHU Bo3ayxa 0 80 %npu temnepatype 25 C.

4.2B nomemennn s xpaHeHuss MK—26—2-01He n0/mKHO OBITh arpeCCHUBHBIX MPUMECEH
(mapoB KHCJIOT, MIET0YEH), BEI3BIBAIOIINX KOPPO3HIO.

4.3 MK—26—2—01M05kHO TpaHCIIOPTUPOBATH JIFOOBIM BHJIOM TPAHCIIOPTHBIX CPEACTB, Ha JIF00OEC
paccTosiHUE B yCIOBUSX, YCTaHOBIEHHBIX A rpymnsl 5 [TOCT 15150-69.

4.41Ipu TpaHCIOPTHPOBAHUU JOJKHA OBITH oOecrieyeHa 3aluTa TPAHCIOPTHOW Tapbl OT
HETOCPEICTBEHHOTO BO3JICHCTBUS aTMOC(EPHBIX OCanKoB. PaccTaHOoBKa M KpeIljieHHWEe rpy3a Ha
TPAaHCTIOPTHBIX ~ CPEACTBAaX JOJDKHBI  OOEcledrMBaTh YCTOMYMBOE IIOJIOKEHHWE Tpy3a TIpHU
TPaHCTIOPTUPOBAHUH.

4.5Tlocne TpaHCIIOPTUPOBAHUS TPH OTPHUIATEIbHBIX Temmeparypax MK—26—2—01 nomxken

OBITH BBIJICPKAaH PU HOPMAJIbHBIX YCIOBHSAX HE MeHee 124.
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5 KoMILIEKT MOCTABKH

Tabnuma 2
Ne HaumeHoBaHuE Yenosroe MK-26-2-01
0003HaueHNE
1 2 3 4
Komruiekc mereoposnorudeckuii Maibiii MK-26-2-1,8 ToM uncie: 1
1 | brok usmepurensHblii BU b2 1
2 | Jlatumk BeTpa
3 | PyKoBOACTBO 110 9KCILTyaTallMU PO 1
4 | Meroauka noBepku Ne MIT 2551-0040-2008 MIT 1
KOMIUIEKT JOTOJIHUTEIILHOTO 000PY/I0BaHUs TPEJACTaBICH B TabmuIe 3.
Tabnuma 3
MK-26-2-01
VYcnoBHoe
Ne HaumenoBanue (B cooTBeTCTBUU C
o00o03HaueHue
3aKa30M)
1 2 3 4
1 | Mereomauta —
2 | briok nuTtanus
3 | Kommakr-auck CD
4 | Kouseprep RS-485/RS-232
6 OcHOBHbIE CBe/IeHUsI 00 U3/1eTUH
Kommieke mereoponoruueckuii manbiit MK-26-2-01 JIAHM.416311.001-02-1Ne
YTOYHCHUEC THUIIA YTOYHCHHUE 0003HaYEeHNsI KOMILIIEKCA 3aBOHCKOﬁ HOMEpP
U3rOTOBJIEH ! 201 r. OO0 «HTI I'mapomer», r. O6HKHCK Kanysxckoii 061

HAaNMCHOBAHHNE N3TOTOBUTEIA
CunerensctBo 00 yrBepxkaeHnu tuna cpeacts usMeperuii RU.C.28.001.Ae33759neiicTBUTENEH 10

04 mapra 2019Be112aHO0 (heepalibHBIM ar€HCTBOM 110 TEXHHUYECKOMY DErYIIMPOBAHUIO U METPOJIOTUHA

CpOK I[ef[CTBPISI 1 opraH €ro BLIHaBIIIPII:I

7 Pecypchl, CPOKH CIIY:KOBbI U XPaHEHUs], TAPAHTHH U3TOTOBUTEIS

7.1 Cpennuii cpok ciy:x0s1 MK—26-2-01 - 8er

7.2 Pecypchl U CPOKH CITyKObI JaTYUKOB OTPENIEIAIOTCS B COOTBETCTBUU C MHIMBHYaIbHBIMH
nacropTaMu Ha HUX.

7.3 UzrotoBurens rapantupyeT cooTBeTcTBHe MK—26—2—-01 331aHHBIM XapakTepUCTHKAM TpU
COOJIIO/ICHUY YCIIOBUN TPAHCTIOPTHPOBAHMS, XPAaHEHHS, MOHTaXKa U YKCIUTyaTallHH.

7.4TapanTUiHBIA CPOK JKciuryatauu 12 mecsueB co aus BBoga MK-26-2-01 B
IKCIUTyaTaluio, HO He Oosee 18 mecseB co JHs MOCTaBKU. | apaHTHUIHBIN CPOK XpaHeHUs 12 MecsieB
C MOMEHTA U3TOTOBIICHHS.
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8 CBueTeILCTBO 0 MPUEMKE

Komrutekc Mmereoponoruueckuii Mmanbiii MK- 26-2-01 JIAHW.416311.001-02-01 Ne

YTOYHEHUE THUIIA YTOYHEHUE 0003HAYCHUST KOMILIEKCa 3aBOJICKOM HOMED

HU3TOTOBJICH U IMTPUHAT B COOTBCTCTBHU C 00s13aTeIbHBIMU Tpe6OBaHI/IHMI/I rocyaapCTBCHHbBIX

CTaHAapTOB, ﬂeﬁCTBYIOIHGfI TEXHUYECKOU HOKYMGHTaHHGﬁ U MIPpU3HAH TOJAHBIM IJIS SKCILIyaTalluu.

Hauameunk OTK
MII

JIMYHaA MoAIuCh paCIHI/I(prBKa IOAITUCH

TOJI, MECSII, YHCIIO

JIMHHUA OTpE3a IPH MOCTaBKE Ha SKCIIOPT

PyxoBoguTens
MPEIPUSITUS
JIAHN416311.001-02 TY
0003HaUYCHHE JOKYMECHTA,
110 KOTOPOMY ITPOU3BOJUTCS ITOCTaBKa
MII
JIMYHas IIOAITNCH paCIHI/I(prBKa TIOAITUCH

roJ, Mecsll, YUCTIO

3aka3zuuk
(npu Hanuunm)

MII

JIMYHaA MOAIMUCH paCH.II/I(prBKa moaIucu

TOJI, MECSIII, YHCIIO
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9 YuéTt padoThl u3aeansi

Bpems Hapabotka, a Kro | JlomxHocTs,
- mpo- aMMJIMS U
Lemns OKOHYa- Tponome 11ocie C Havana BOp Ut q)no ICh
Hara paborer | Hadamza Hust TeAbHOCTD HOCICI™ 1 e aI6Lo e y ero
- - B r
pabore1 a0OoTBI pabors Hero aTaHI/I}IjI P T q)oﬂ}llwmna
p peMoOHTa y PMYIAP
10 YuéTt TexHu4YecKOoro 04c/ayKMBAHUS
OJKHOCTh, (haMHJIHS
Hapa6ortka, 4 A b
Buna texHuue- OcHoBaHue 1 TIO/IUCH
CKOTO mocie C Havasa (mammeHOBaHME, IMpume-
Hara BBIIOJI- IIpOBe-
06CITyXKH- mocIe - 9KCILTya- HOMEp U JlaTa YaHue
HUBIIETO | PHUBIIIETO
BaHMs HETO TaIuu JOKYMCHTA)
paboty paboty
peMoHTa
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11 PaboThl NpH IKCILTyaTAlIMH

11.1 Y4yer BbIIOJIHEHHUS PAGOT

JHata

HammenoBanue paboThl 1 TpHYMHA €€
BBITIOJIHEHUS

JIO/KHOCTD, (haMIJTUS M TIOIITHCH

BBITIOJTHUBIIIETO
paboty

MPOBEPHUBILIETO
paboTty

[Ipumeuanue
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112 Texuuueckoe OCBHIECTECJIbCTBOBAHUEC KOHTPOJILHBIMHU OPraHaMu

Jata
OCBUJICTEILCT-
BOBaHUS

HaumenoBanue
1 0003HaYEHHE
COCTaBHOM YacCTH

[TepuoguuHocTh
OCBHJIETEIILCT-
BOBaHUS

Cpox
CIIEYIOIIETro
OCBHJIETEITBCT-
BOBaHUS

JIOmAKHOCTB,
(haMuIHS U OANUCH
MIpeICTaBUTENS
KOHTPOJILHOT'O
opraHa
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12 Xpanenue

Harta

NpUEMKH Ha
XpaHEHHE

CHATHS C
XPaHECHHUs

VYcnoBus xpaHe-
HUS

Bun xpanenus

IIpumeuanue
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NPUJIOXEHHUE A
(oOs3aTenbHOR)
IpotokoJ cBszu MK—26—2—01c koMmnboTepom

A.1 O6umme cBeeHUA

Jliist oOMeHa JaHHBIMH B CETU HYKHBI, KAK MUHUMYM, J1Ba ycTpoiicTBa. OHO U3 HUX - TJIABHOE

yerpoiictBo MASTER (@ manbreiitiem Oynem HaswsiBath ero 3SAKA3UYMK), koTopoe MOXeT HayaTh
oOMEH JaHHBIMH, OTIIPABUB B CETh MAKET C WHCTPYKIUSAMH, a JIPYroe - MOJYMHEHHOE YCTPOMCTBO
SLAVE (B manbueiiiem Oymem HaspiBath ero UCITIOJIHUTEJID), kotopoe 00pabaTsiBaeT MPHHSTHIC
UHCTPYKIHH.. [lopsgok oOMeHa TaHHBIMU B CETH HA3bIBA€TCS MMPOTOKOJIOM OOMEHa.
[Iporokon HeoOxomumass yacTh paboTel cuctembl. OH onpenemser kak 3AKA3UYUK wu
HUCTIOJIHUTEJIb ycTaHaBIMBalOT M MPEPHIBAIOT KOHTAKT, KAK UACHTU(OHUIUPYIOTCS OTIPABUTEIb U
noJryyaTellb, KakuM 00pa3oM MPOUCXOAUT OOMEH COOOIICHUSIMHU, KaK OOHAPYKUBAIOTCS OINUOKH.
[IpoTokon ympaBifeT LMKIOM 3alpoca M OTBETa, KOTOPBIM NPOUCXOIUT MEXKIY YCTpOocTBaMHU
3AKA3YUK u UCITOJITHUTEJIb.

IIpotokon mojpasymeBaer, uto B cetd omuH 3AKA3UMK u no 247 VUCIIOJIHUTEJIEM.
[Ipotokon momuepxkuBaetr 10 247 UCIIOJIHUTEJIEN. Kaxnomy HCIIOJIHUTEJIKO npucsoen
YHHUKAJIBHBIH aJjpec yCTpOHCTBA B 1uana3one ot 1 no 247.

Tompko 3AKA3UUMK MoXeT MHUIMMPOBATH TpaH3aKIHIO. TpaH3akuuu OBIBAIOT JIMOO THIIA
sanpoc/oTeet (aapecyercs Tonbko oaud UCITOJIHUTEJID), nubo mupokoBemiareabHbie - 03 OTBETa
(anpecyrorcst Bce UCITOJIHUTEJIN). TpaH3akiiust COAESP)KUT OJKUH KaJp 3ampoca u OJKWH KaJp OTBETA,
1100 OJMH KaJp HIMPOKOBEIIATEILHOTO 3a1Ipoca.

Hexortopsie xapaktepuctuku mpotokona Modbus dukcupoBansl. K HuUM oTHOCSTCS hopmat
KaJpa, IOCJIEeI0BaTeIbHOCTh KaJpoB, 00pabOoTKa OMMUOOK ¥ MCKIIOYUTENBHBIX CUTYyaluil, W
BBITIOJTHEHUE () YHKITHA.

Jlpyrue XxapakTepuCTUKU BHIOMPAIOTCA MOJIb30BaTeneM. K HUM OTHOCSITCS TUIT CBSI3U, CKOPOCTh
oOMeHa, MpoBepKa Ha YETHOCTh U YUCJIO CTOMOBBIX OUT, DTH mapaMeTpbl HE MOTYT ObITh U3MEHEHBI BO
BpeMst pabOThl CUCTEMBI.

[Ipu mnepenavye Mo JUHUAM JAHHBIX, COOOIIEHUS NOMEUIAIOTCS B <«KOHBEpT». <«KOHBEpT»
MOKUJAET YCTPOWCTBO YEpPE3 <«IOPT» U <«IIEPEChUIACTCA» MO JUHUSAM aJpPecyeMOMY YCTPOMCTBY.
IIporokon ModbusomnuceiBaeT «kOHBEPT» B (opMme KaapoB coodiieHuit. B coobiienun ects AJPEC
nonyuatensi, @VHKI[HA, koTopylo MoyydaTenb JOJDKEH BBIMONHUTE, [JAHHBIE, HeoOXoauMBbIe IS

BhInoHeHus1 310l pynkuuu, 1 KOHTPOJIBHAA CYMMA nnst KOHTPOJIsl TOCTOBEPHOCTH.
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Korma coobmenue nocturaer UCITOJIHUTEJIS, o BCckphIBaeT KOHBEPT, YUTAET COOOIICHUE,
U, €CJIM HE BO3HHMKJIO OUIMOOK, BhIMONHAET TpeOyemyro 3axauy. 3atem MCIIOHUTEJIb nomemniaer B
KOHBEpT oTBeTHOE coolmieHne u noceutaetr ero 3AKA3UYNKY. B orBerHoM coobmennu ectb A{PEC
ycrpoiictBa, @VHKI[HA, wotopas Obuia BeimonHeHa, /JAHHBIE, monydeHHbIE B pe3yibTaTe
BbinosiHenus 3anauu, u KOHTPOJIBHAA CYMMA nyist KOHTPOJIS JOCTOBEPHOCTH.

Ecii coobliienne 6bl10 mUpoKoBemaTebHbM (coobuenue s Bcex MCITOJTHUTEJIEN), na
910 yKasbiBaeT afapec 0, To 0TBeTHOE cOOOIEeHHE HE TepeaaeTcsl.

O6pryHO 3AKA3YUK noceunaer cienyromee coobuienne apyromy MCIIOJIHUTEJIIO nocne
npueMa KOPPEKTHOTO OTBETa, MO0 MOCie MCTEYCHHs BPEMEHHU OXKHIaHWs OoTBeTa (TaiiM-ayrta). Bce
coolmennst Moryt paccmaTtpuBathesi kak 3ampochl 3AKA3UMKA, reHepupymoomue OTBETHBIE
coobmenuss MCIIOJIHUTEJIA. [HupokoBemarenbHble COOOMICHUS MOTYT pPaccMaTpUBATBhCS Kak
3arpockl, He TPEOYIOIINEe OTBETHBIX COOOIICHUH.

A.2 Pexxumbl nepenayu

Pexxum mepemaum ompenensier CTPyKTYpy OTACIBHBIX OJOKOB MH(OpPMAalWU B COOOIICHUH H
CHCTEMbI CUUCIICHHS, MCIIONB3YeMYI0 Ul Tepenavn jJaHHbX. B cucteme ModbuscymiectByror aBa
pexxuma niepegaun ASCIl u RTU (Remote Terminal Unit) Msr ucnons3yem peskum mepeaaun RTU,
nosToMy Oyjem onuckiBath npotokon Modbus-RTU.

B pexxume RTU nanHbie nepearoTcsi HEMPEPhIBHBIM MOTOKOM B BUZE 8-pa3psAHBIX JBOMYHBIX
CHUMBOJIOB.
CymecTByeT JABa TuUIa OIIMOOK, KOTOpbIE€ MOT'YT BO3HHMKAaThb B CHCTEMax CBSA3H. OIIHOKHU

nepefayd M MpOrpaMMHbIe WM onepartuBHble omuOku. Cucrema Modbus umeer cnocoGs
oIpeieTIeHHsI Ka)KJJ0ro TUIA OIHUOOK.

OmmbKu CBS3M OOBIYHO 3aKIIOYAIOTCS B M3MEHEHWH OuTa wiu OMT coobmienus. Hampumep,
6aiir 0001 010Quoxet n3menuthest Ha 0001 01100muOKYU CBSI3U BBISBIISIOTCS TIPH MTOMOIIA CUMBOJIA
KaJpa, KOHTPOJIS 110 YETHOCTU U U30BITOYHBIM KOJIMPOBAHUEM.

Korna obnapyxuBaeTcst ommbka KaJpupOBaHus, YSTHOCTH U KOHTPOJIbHOW CyMMBI, 00paboTka
coobmenus npekpamtaercs. UCIIOJIHUTEJIb He momxkeH reHepupoBaTh OTBETHOE cooOiieHue. ToT
e pe3ynbTaT OyzeT, eciu ObLT HCTIoNIb30BaH ajapec HecymecTByoomero MCITOJIHUTEJIIA.

Ecnim  Bo3HMKaeT omuOKa CBS3M, JIaHHBIE COOOIEHUS  HEHAJeKHBI. Y CTPOMCTBO
HCTIOJIHUTEJIb He MOXET ¢ YBEPEHHOCTBIO ONPEACIIUTh, YTO COOOIICHHE OBIJIO aAPECOBAHO HIMEHHO
emy. Nnaue UCIIOJIHUTEJIb moxkeT OTBETUTH COOOIICHHEM, KOTOpPOE HE SBISETCS OTBETOM Ha
ucxoanblii 3ampoc. YcrpoiictBo 3AKA3UMK nomkHO mporpaMMUpOBaThCS Tak, 4TOOBI B cliyyae HE
HOJY4YEHHUS] OTBETHOro cooOLIeHHss B TedeHue ompeneneHHoro Bpemenu, 3AKA3ZUYUK npomxen

(1)I/IKCI/IpOBaTI> OIJ_II/I6Ky CBA3U. HpOI{OJ’DKI/ITCHBHOCTB 9TOro BpEMCHHU 3aBUCHUT OT CKOPOCTHU 06M6Ha,
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tuna coobmenus, u Bpemeru onpoca UCITOJIHUTEJIb. 1o ucredyennro storo nepuona, SAKA3ZUNK
JOJDKEH OBITh 3aIIPOTPAMMHPOBAH HA PETPAHCIISIIIUIO COOOIICHUSI.

Jlns obecnieueHus KavecTBa mepeaadyn aaHHbix cucrema Modbus obGecriedrBaeT HECKOJIBKO
yYpOBHEH 00HapykeHUs! omrOoK. J[s1 0OHapy>KeHUsI MHOKECTBEHHOTO M3MEHEHHsI OMTOB COOOIIECHUS
CHUCTeMa HCIOJIb3yeT Hu30bITouHblii KOHTpoJbh: CRC. OOHapyxkenue omubok ¢ nomompbio CRC
BBITIOJTHSIETCS. aBTOMATHIECKH.

B pexume RTU nHauamoMm HOBOTO Kajpa SBJISETCS THUIIMHA B CETH B TEYCHHE BPEMEHH
npoxoxaenust 3.5 cumBonioB (T+T+T+T/2, e T — Bpemsi IPOXOXKACHUST CUMBOJIA TIPU BBHIOPAHHOM
ckopoctu npuéma/nepenaun aanubix). MCIIOJTHUTEJIb cunTaer BpeMs mocie Mpuxojaa CHMBOJIA,
€CJIM TPOILIO BpEMsi, PAaBHOE NEpPUONY CIEIOBaHHA 3.5 CHUMBOJIOB, TO 00pabaThIBaeT MPUHSTHIE

nannbie. Clieyonmil MpUHUMAaeMbIii 0aiiT - 3TO ajpec yCTPOHUCTBA B HOBOM COOOIICHHH.

dopwmar kaapa coodmenus B pexxume RTU

Tabauma 4

Anpec Oyukiwms | lanHbie KontpobHas cymma
+T+T+ +T+T+
THTHTHT/2 8 our 8 our N * 8 our 16 6ur THTHT+T/2

[Tone agpeca cnemyeT cpa3y 3a Ha4aJIOM Kajpa M COCTOUT M3 OJHOTO 8-pa3psiIHOTO CHUMBOJIA.
Ot OWTHI YKa3bIBAIOT aJPEC YCTPOMCTBA, KOTOPOE JOHKHO TPHUHATH COOOIICHHE, MOCIAaHHOE
3AKA3YUKOM. Kaxneii HWCIIOJIHUTEJIb pomkeH WMETh YHUKAQJIbHBIM aJpec, U TOJBKO
aJpecyeMoe yCTPOMCTBO MOKET OTBETUTh Ha 3allpoc, KOTOPBIA COJAEPKUT ero azapec. B oTBeTHOM
coobmenun aapec napopmupyer 3AKA3ZUUKA, ¢ kakum UCITOJIHUTEJIEM ycTtanoBneHna cBs3b. B
IMPOKOBEHIaTeIbHOM peskuMe ucnonb3yercs aapec 0. Bce UCITOJIHUTEJIN unTepripeTHPYIOT TaKoe
COO0O0IIIeHNE KaK BBITTOJIHEHUE ONPEICIIEHHOTO JeHCTBUS, HO 0€3 MOCHUIKU MOITBEPKICHHUS.

[Tone xoma ¢yakmun ykaseiBaer anpecyemomy WCIIOJIHUTEIIIO, kakoe neiictBue
BoImoHUTE. Koabl ¢pyakuuit Modbus crierimansao paspaboransr st cBszu [IK u mHAyCTpHAIBHBIX
KOMMYHHMKaIMOHHBIX cucreM Modbus.

Crapmmii 6ut storo nosis ycranasnuBaercs B eaunuily UCITOJIHUTEJIEM B ciydae, eciu oH
xoueT npocurHanuTb 3SAKA3UYHNKY, 4ro oTBETHOE COOOIIEHHE COACPIKUT OMUOKY. ITOT OUT OCTaeTCs

HYJIEM, €CJIM OTBETHOE COOOIIEHHE TTOBTOPSIET 3alIPOC UIIH B CIIy4yae HOPMAJIBLHOI'O COOOILIEHUS.
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Kopp! ncnionbzyemsix ¢ynkuuii Modbus
Tabnuma 5

Kong | Ha3panme JleiicTBre

03 READ HOLDING REGISTERS [Tonmyuenue Tekymiero 3Ha4SHUs OHOTO HITU
HECKOJIBKHX PETUCTPOB XpaHEHHUSI.

04 READ INPUT REGISTERS [Tomyuenue Tekymiero 3Ha4SHUs OHOTO WU
HECKOJIbKUX BXOJHBIX PETUCTPOB.
06 FORCE SINGLE REGISTER 3anuch HOBOT'O 3HAYEHUS B PETUCTD.

16 FORCE MULTIPLE REGISTERS VY cTaHoBUTH HOBBIE 3HAUCHHUS HECKOJIBKUX
IMOCJICAOBATCIIbHBIX PCTUCTPOB.

[Tone manHbIX comepkut mHPopManuto, Heodoxoaumyro MCIIOJIHUTEJIKO s BeimosHEHUS

yKa3aHHOW  (YyHKUIMH, €cOTd O3TO  3alpoc, WM  COACPKHUT  JaHHBIE, MOJATOTOBJICHHBIC
UCTIOJIHUTEJIEM, ecnu 310 oTBeT Ha 3ampoc. JlaHHbIe MepeAaroTcsi cTapiiuM OailToM BHEpEn
(1—0). Ecnu nepenaérest 4-6aiitoBoe uunciio (2 peructpa) ¢ miaBaromieé 3amsToi, To B KakI0M U3 2-X
PETHCTPOB TOPAIOK CAeI0BaHUs OAT ToKe cTapiumM Oaiitom Briepén (1—0—3—2).

Oto none no3soisier 3AKA3UYUKY u UCITOJIHUTEJIIO npoBepsATh cooOlLIeHHE HA HATMYHE
omnOok. MHOTMa, BCIEACTBUE JJIEKTPUUYECKUX IMOMEX WM JPYTHX BO3JCHCTBUI, COOOIIEHUE TpHU
NEPEChUIKE OT OJIHOTO YCTPOWCTBA K JIPYIrOMY MOXKET HE3HAUUTEIIbHO HW3MEHUThCS. Pesynbrar
npoBepkd KOHTposbHOU cymmbl ykaxxkeT MCIIOJIHUTEJIIO nnun 3AKA3YUKY pearupoBatTe nim Het
Ha Takoe cooOIIeHue. ITo yBeIMYUBaeT HaaeKHOCTh U 3 dexTuBHOCTH cuctem MODBUS.

B Modbus-RTU npumensiercst mukmmdeckuit koq CRC-16 (Cyclic RedundancyCheck).
CooOmienre (TONMbKO OMTHI JaHHBIX, Oe3 ydera CTapT/CTONMOBBIX OWUT W OHT YETHOCTH)
paccMaTpHUBalOTCS Kak OJTHO MOCJIE0BATEIbHOE ABOMYHOE YHCII0, Y KOTOPOTO CTAapIluii 3Havamui OuT
(MSB) nepenaercst mepebiM. CooOlLICHIE YMHOKAETCs Ha X ° (caBUraeTcs BieBo Ha 16 6ur), a 3ateM
pemutes Ha X o+X ™ +X%+1, BeipaxkaeMoe Kak aBomuHoe umcio (11000000000000101)lenas yacts
pe3ynbrata urHopupyercs, a 16-tu OuTHbIH octaTok (MIPEeaBAPUTEILHO HMHUIMATH3UPOBAHHBIN
eIMHUIIAMU ]ISl IPEJAOTBPAIICHUSI clTydasi, KOTJ]a Bce COOOIICHUE COCTOUT M3 HyJei) no0aBisieTcs K
COOONICHWIO KakK JBa OaiiTa KOHTpOJbHOW cymMmbl. IlomydeHHoe coobmienme, Briodaroniee CRC,
3aTeM B IPHEMHHUKE JEIATCS Ha TOT ke momuaHoM (X %X °+X?+1). Eciu omu60ok He GBUIO, OCTATOK OT
JIEJICHHs JIOJDKEH TONY4IuTCsl HyJeBbIM. [lomydaTtens cooOmienus mpomwken paccuntath CRCxon u
CPaBHHUTH €T0 C MOJyYeHHBIM KOJI0M. Best aprdmeTnka BoImonHsieTest o Moayito 2 (0e3 mepeHoca).

Komer wuckmounTenbHbIX cuTyanuii mnpuBeneHsl B Tabmuie. Korma WCITOJIHUTEJIb
oOHapyXuMBaeT OJHY W3 OTUX OMmHOOK, OH Tmockuraer otrBeTHOe coobmenne 3AKA3UNKY,
conepxkamee agpec MCIIOJIHUTEJIA, kon dyHKIMU, KOA OMUOKM M KOHTPOJIBHYIO cymmy. Jlis
yKa3aHHus Ha TO, YTO OTBETHOE COOOIIEHHE — 3TO yBEAOMJICHUE 00 OIMOKe, CTapuIuil OUT Mo Koja

dyHKIMK ycTaHaBIuBaeTcs B 1.
Kopp! ommboxk npeacrapieHs! B Tabnuie 7.
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Tabauma 6

Kox | Ha3sBanue CMBICH
OyHKIUS B TPUHATOM COOOIICHUH HE MOICPIKUBACTCS Ha
01 | ILLEGAL FUNCTION anrom MCITOJTHUTEJIE.
02 ILLEGAL DATA AJpec, yKa3aHHbBIN B [10JI€ JAHHBIX, SBJSETCS
ADDRESS HegonyctumbiM Juist fanHoro MCTIOJIHUTEJIA.
03 ILLEGAL DATA 3Ha4yeHMs B [10JI€ JAHHBIX HEIOIYCTUMBI JJIS1 JAHHOTO
VALUE HNCITIOJIHUTEJILAL.
SLAVE DEVICE HCITIOJIHUTEJIb He moxer 3anucats gaussie Bo FLASH
04
FAILURE MaMSITh.
A.3 OyHkIMHU

Llens maHHOTO pa3ziena - ONPeeTUTh OO GopMaT COOTBETCTBYIOMIMX KOMaH/, TOCTYITHBIX
nporpammucty cucteMbi MODBUS. B pa3zzaene onucanbl popmMar KakIoro 3ampoCHOTO COOOIIEHUS,
BbITIONTHsIEMast PYHKIMS ¥ popMaT HOPMaAJIHLHOTO OTBETHOTO COOOIICHHUS.

Oyuxims 03 wu 04 Urtenue peructpon)

[Tpumensiercst g uyreHus: apounyHoro conepxkanusi peructpoB UCIIOJIHUTEJIS. Oynkius 4
TOJIBKO JJISl YTCHHUS PE3yJIbTaTOB.

3AITPOC:

Coobmienne 3ampoca crnenuUIpyeT HavadbHBIA PETHCTP ¥ KOJWYECTBO DPETHCTPOB IS
gyrenus. Hymeparus peructpoB HaunHaercs ¢ O (peructpsr 1-16nymepyrores kak 0-15).

3anpoc Ha ureHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.

Tabnuua 7
Homep | Howmep Gaiita VYcnoBHoe
[Tpumep
OaiiTa B YHCJIE 0003Ha4YeHue
0 - Anpec 01 01
1 - OyHkuus 03 03
2 [1] HauanbHblit 000B 00
3 [0] azpec 0B
4 [1] Kommyecto 0002 00
5 [0] PErUCTPOB 02
6 [1] KonrtponbHas B5C9 B5
I [0] cymMma C9
OTBET:

JlaHHBIE PETHCTPOB B OTBETE MEPEAAOTCS Kak JBa 0aiTa HA peructp. baiTel peructpon
nepenaroTcst crapmuM Oaiitom Brepén. KommuecTBo perucTpoB nepenaBaeMbIX 3a OJHO OOpalleHue

onpeaensetcs: Bo3moxkaoctsimu UCTIOJTHUTEJIA.

Otset Ha komaHy yTeHue peructpos 42-43UCITOJIHUTEJIA ¢ agpecom 1.

21



Tabauma 8

Homep | Homep Oaiita VYcnoBHoe
[Tpumep
Oaiira B YHCIIE 00o03HaUeHnE
0 - Anpec 01 01
1 - OyHKIUSA 03 03
2 Cuéryuk 6ait 04
3 [1] JlanHble 0000 00
4 [0] peructp 11 00
5 [1] JlaHHbIE D20F D2
6 [O] peructp 12 OF
7 [1] KonTtponbhas E697 E6
8 [O] cyMMma 97

®Oyuxrws 06 wu 05 Bamuck ogHOTO peructpa )

[Ipumensiercs A 3amuMcu 3HAYEHUS B €IUMHUYHBIA peructp. [Ipu mmpokoBemaTeabHOM
nepenaue Ha Bcex UCITOJIHUTEJIAX ycranaBnuBaeTcs OAMH U TOT K€ PETUCTD.

OOBIYHO HCTIONB3YeTCs ISl TepBOHAaYaNbHOM ycTanoBku aapeca MCIIOJIHUTEJIA.

3AIIPOC:

3anpoc CoJIep>KUT CChUIKY Ha PErucTp, KOTOPbIH HEOOX0AMMO YCTAaHOBUTH M 3HAUEHUE, KOTOPOE
HAJI0 B HETO 3alucarh.

3anpoc Ha 3anuck peructpa 00 UCITOJIHUTEJIS ¢ anpecom 1.

Tabnuma 9
Homep | Howmep Gaiita VYcnoBHoe
[Tpumep

Oaiita B UHCJIE o0o3HaueHue
0 - Anpec 01 01
1 - OyHKuMs 06 06
2 [1] Anpec 0000 00
3 [0] perucrpa 00
4 1 01
5 [[0]] Jlannbie 0100 00
6 [1] KonrponbHas 885A 88
7 [O] cyMMma 5A

OTBET:

HOpMaHBHBIfI OTBCT IMOBTOPACT 3aIIPOC.

Ortsert Ha 3amnpoc 3anucu peructpa 00 UCITOJIHUTEJISA ¢ anpecom 1.
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Tabauma 10

Homep | Homep Oaiita YcnoBHoe
[Tpumep
Oaiira B YHCIIE o0o3HaueHnE
0 - Anpec 01 01
1 - OyHKIUSA 06 06
2 [1] Anpec 0000 00
3 [0] peructpa 00
g {é} J[annbie 0100 83
6 [1] Kontponbhas 885A 88
7 [0] cymma 5A

®yuxims 16 Banucs B peructpel/Preset Multiple Regs)

[IpumeHnsieTcst U1 3alucU 3HAYEHUM B IOCJIEIOBATEIbHOCTh PETHUCTPOB. 3alpoc yKa3bIBaeT

PETUCTPHBI JJIA 3allMCH, UX KOJIUYCCTBO U JAHHBIC, KOTOPBIC COACPIKATCA B I1OJIC JAaHHBIX 3aIIipoca.

KomnuecTBo PErucCcTpoOB 3alMMCbIBACMBIX 3a OIHO O6paH_I€HI/I€ onpeacsICTCsA BO3MOKHOCTIAMHA

NCIIOJIHUTEJIA.
3AIIPOC:

3anpoc COACPIKUT CCBLIIKY Ha PETUCTP, KOTOpBIfI H€O6XOI[I/IMO YCTAaHOBUTH U 3HAYCHUEC, KOTOPOC

Haa0 B HEro 3alncarsb.

3anpoc Ha 3anuch B peructpsl ¢ 0 mo 2 UCITOJIHUTEJIA ¢ agpecom 1.

Tabmuma 11
Homep | Howmep Gaiita VYcnoBHoe
[Tpumep
Oaiita B UHCJIE 00o03HaueHue
0 - Anpec 01 01
1 - OyHKIUS 1C 10
2 [1] HauanpHbIit 0000 00
3 [0] azpec 00
4 [1] KonuyectBo 0003 00
5 [O] PErucTpoB 03
6 - Cuéruuk OGaiT 06 06
7 1 01
5 [[0]] Jlanabie 0119 19
9 1 04
8 {O} JlaHHbIE 0405 05
10 [1] 0204 03
11 [0] JaHHbIE 04
12 [1] KonTposbHas EBO1 EB
13 [0] cymma 01
OTBET:
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Hopwmanensiit otBer conmepxkut aapec UCIIOJIHUTEJIA, kon ¢yHKIMM, HavaabHBIHA
aJpec, U KOJIMYECTBO PETUCTPOB.

Otgert Ha 3amnpoc 3anucu peructpoB 0-2 UCTIOJTHUTEJIA ¢ anpecom 1.

Tabnuma 12

Homep | Homep Gaiita | YcnoBHoe
N IIpumep

Oaiita B YHCJIE 0003HaueHNE
0 - Anpec 01 01
1 - OyHKIUSA 10 10
2 [1] Hauanpabiit 00
3 [0] azpec 0000 00
4 [1] Kommuectro 00
5 [0] pErucTpoB 0003 03
6 [1] Konrposbhas 80
7 [0] Cyna 8008 08

JIJ1s1 KOHTPOJIS 3AIMKUCU PETUCTPOB MOXKHO MOCJIATh 3alPOC HA 4YTeHue peructpoB 0-2
HUCTIOJIHUTEJIA ¢ anpecom 1: 01 03 00 00 00 03 05 GBecnu Bc€ ObLIO 3aITMCAHO MPABUIIBHO, OT
HUCITOHUTEJIA npunér oreet: 01 03 06 01 19 04 05 02 04 2C FA4.

A.4 Onucanne peructpoB MK-26-2-01

A.4.1CtpyKTypa JaHHBIX 1J11 00paOOTKH BETpa

Hwxe npuBeieHa CTPyKTypa IaHHBIX, HCIIOJIb3yeMasi JUTSI HACTPOMKH METEKOMIUIEKCa
MK-26—-2—01.Bce nmapaMeTpbl CTPYKTYpPbI JOCTYIHBI JUIsS 3allUCH M YTCHHS C MOMOIIBIO (PYHKIMH

nporokona Modbus.

typedef struct {
_U8 object; lhnpec UCTIOJIHUTEJISA
_U8 wsec; /BpemMst u3mMepeHus TeKyIero 3HaueHus B cekyHaax (3 mwiu 5);
_U16 id; /lmneatudukaropMK-26
//******************************************************
_F32 ac[2]; ko3 PHIMEeHTHI TMHEHHON KOPPEKTUPOBKH HAIIPABIICHHUS
_F32 mc[2];/ KOX(UITMESHTHI TUHEHHON KOPPEKTHPOBKU CKOPOCTH

//******************************************************

_F32 fval[19]; //3HaueHMsT CKOPOCTH U HAIIPABIICHUS BETpa
} eepromData;

[Tocnennue 76 6allT cTpyKTypHl JaHHBIX, 19uuncen ¢ miaBaromeii 3amsatoit fVal[19], noctymHbr
TONbKO ansi yTeHus. Kaxxmas mapa OalT CTPYKTYphl JaHHBIX COOTBETCTBYET PETHCTPY MPOTOKOJA
Modbusco cmemennem 10 peructpos (20 6aiiT), . €ClIM CYUTHIBATH JAHHBIC C TOMOIIbIO QYHKIHMH 3.
Ecnu ucnons3oBath uis 9TeHHs QYHKIUIO 4, TO pe3ylbTaTbl U3MEPEHH MOXKHO YWTATh HAYMHAS C
HyjeBoro perucrpa. IlogpoOHee COOTBETCTBHE COJEPKHMOIO CTPYKTYpPhl TaHHBIX U PETHCTPOB

nporokoiia Modbusoyner onucano Huxe B Tabnuax 13, 14.
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[Ipexxne 4yeM WCMONB30BATh IOJYYEHHBIE YHCIAa HAAO0 TPOBEPHTh WX IPUTOAHOCTH JUIS
o0pabotku. Bo Bcex momudpukanusax u ucnoiaHenusx MK-26 dersipexOaiiTHbIE Yncaa C IUIaBaroNIei
sansitoil (float), B koropeix Bce OuThI Bcex 4-X 0ailTOB paBHBI 1 CUMTAIOTCS HENPUTOJHBIMHU IS
00paboTKu (OTCYTCTBHE JAHHBIX, OIIUOKH M3MEPEeHUs W T.1.). JJs IpOBEpKU JTOCTATOYHO CPABHHTH
grcia B 000MX PErucTpax, BXOMANIMX B COCTaB MpoBepseMoro 3HaueHus ¢ yuciom 65535 (OXFFFF
HIECTHAIIaTepUIHOE) MK Bee 4 Oaiita ¢ unciiom 255 (OxFRuectHaaiarepuynoe).

A.4.2 PerucTpbl HACTPOMKH METEKOMILIEKCa

Tabymua 13

Homep | Homep
CrpykTypa Onucanue
peructpa | Oalita
0 0 wse Bpewmst n3MepeHus TeKYIEero 3HaYCHHUS
1 objec | anpec NCITIOJTHUTEJIS
1 g id HICHTH()HUKATOP METCKOMILIEKCA
2 4
3 g ac[0] Koaddumuentsr noauaoma 1-oi
; CTEIEHH I KOPPEKTHPOBKH
4
9 ac[l] HarpaBJICHUSA BeTpa
5 10
11
6 12
2 ﬁ mc(0] Koaddunuenrtsr nonmaoma 1-oi
12 CTEIIEHH [Tl KOPPEKTUPOBKH MOIYJIS
8
17 mcl[1] CKOpPOCTH BETpa
9 18
19

A.4.3 OnepaTuBHOE yrpaBJiICHHUE
Jlns cOpoca MakCHMyMOB HCIIOJIB3yeTCs peructp 48 B KOTOpBI HAIO 3ammcaTh YUCIO C

noMomnpto QyHKimu 6 wiau peructp O B KOTOpBI Hamo 3amucarh JIO00€ YHCIO C IMOMOIIBIO

byHKIMN 5.
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A.4.4Peructpsl pe3ynbraToB u3mepenuii (kapra Modbus)

Tabnuua 14
Howmep peructpa | Homep Gaiita | CtpykTypa [Tapamerp

10 21 fval[o]

11 2 Tekymias ckopocTb BETpa

12 2 val[l] |7

13 L eKyllee HalpaBIeHHe BeTpa

14 2s vall2] | ¢

1c i penuss 3a 10 MUHYT CKOPOCTh BETpa

16 = val3] | ¢

7 = pennee 3a 10 MUHYT HallpaBiieHUEe BETPa

18 3 Va4l |

19 e aKCUMYyM CKOPOCTH BeTpa 3a 3 yaca

20 i valls] | g

51 i ampapJieHHe MaKCUMyMa 3a 3uaca

;2 }E fVal[g] | Makcnmym ckopocth Betpa 32 10munyT
47

;‘51 zg fval[7] | Hampasienue makcumyma sa 10munyt
51

26 5 vallg] | ¢

57 = penHss 32 2 MUHYTHI CKOPOCTh BETPA

28 5 a9 | ¢

29 : pelnHee 3a 2 MUHYTBI HAIlpaBIeHHE BETPa

30 o1 Val[10] | u

31 e aKCUMYM CKOPOCTH 32 MOCNEHNE 2 MUHYThI

32 5 val[ll] |p

33 o anpapJIeHHe MAKCUMyMa 33 2 MUHYTHI

34 bs val[12] | c

35 C penuss 3a 1 MHHYTY CKOPOCTh BETpa

36 7 val13] | ¢

37 z penHee 3a 1 MUHYTY HalpaBJieHUE BETPA

22 22 fVal[14] | MaKCHMYM CKOPOCTH BETpa 3a TOCIEIHION
I MHHYTY

40 o1 fval[ls] |

a1 o ampaBJIeHHe MAKCHMyMa 33 MEHYTY

42 5 fVal[16] | MaKCHMYM CKOPOCTH BETpa OT MOMEHTa

43 - cbpoca

44 Bs valll7] | g

25 gg ampapJieHHe MaKCUMyMa OT copoca

33 §§ fVal[18] | Bpems B cexymnax or 3 4acoBOro MaxcHMyma

JI0 TEKYLIEro BPEMEHHU

26



A.5 Onucanme peructpoB MK—26-2

A.5.1CrpykTypa JaHHBIX 0230BOr0 METEOKOMILIIEKCA

JIns COBMECTHOTO WCIIOJIb30BaHMS C MPOTPaMMHBIM obOecrieueHHeM cOopa JaHHBIX B
MK-26-2-01 moxer OBITh KCIIOJIB30BAHO BCTPOCHHOE IIpOrpaMMHOE obecrieueHue (IpOIIBKa)
MK-26-2,B KOTOPOM HCTIOJIB3YeTCsl Apyrasi CTPYKTypa AaHHBIX Bce mapaMeTpsl CTPYKTYPHI JOCTYITHBI
JUTS 3AIMCH M YTEHUS ¢ TIOMOIIbI0 GyHKIMiA mporokoiaa Modbus.

typedef struct {
U8 object; Il anpec UCITOJIHUTEJIA
U8 algoritm; /[HacTpoiika MeTeKoMILIeKca
/I O - TecTOBBIN pexkuM
Il +1 —pabouwnii pexum
/I +2 —aBTOCOPOC MUHMMYMOB/MaKCHMYMOB U OCaJIKOB
I/l +4 —ucnonp3oBath SHT BMECTO TITATHHBI
I/l +8 —narnenune B GPA
/l +16 -mennaHHbIH GUITBTD
Il +32 —tepmocTar
I/l +64 —uCcroB30BaTh YUCTO CKOJIB3SIIEE OCPETHEHHE
Il +128 —ucnonb3oBath GPRSMo1eM
_us otherSec; [épemst ©3MepeHus TEKYIIEro BeTpa, B CeKyHIax
_us pSec; I/ BpeMst U3MepeHHs TEKYIIETO JAaBICHHUS, B CEKyHIax
_us askMin; Il mepuo ocpeHEHUsI, B CEKYHIaX
// +100 —B mMuHyTax
Il +200 —B wacax
_us framMin; /mepuron coxpaHeHUs TaHHBIX B apXHMBE B CEKYHIaX
// +100 —B mMuHyTax
Il +200 —B wacax

_U16 id; lnenTudukaTop MeTEKOMILIEKCA
//****************************************************************************

_F32 ac; Il cmemeHne HanpaBIeHUS BETpa

_F32 mc([2]; /] nuneitHOE MpeoOpa3oBaHe CKOPOCTH BETPa
//******************************************************

_F32 hc[2]; /] nuHeitHas ONpaBKa JaTYNKa BIAXKHOCTH

_F32 tp[4]; [l mmpoTa u monrora
//******************************************************

_F32 rt[2]; /[ compoTHBICHHE BHELTHETO TEPMOMETPA

_F32 tt[4]; /l mnatuaa RO A B C Kamnennap-an J[ro3eH)
// mOMMHOMBI [Tl BEIYUCIICHUS IaBJICHUS B Pa3HBIX TEMIIEpaTypax

_F32 b; co[3]; /I monuHoM 2 creneHu Tt BeranciacHus Po[to)

_F32 t; c[3]; /I monuuoM 2 creneHu it BerunciacHus Pyftq]

_F32 b; ¢[3]; [l monuHoM 2 creneHu Tt BeranciacHus Po[to]

_F32 B; c3[3]; [l monuHoM 2 creneHu Tt BerunciacHus Psfts)

_F32 t; c4[3]; [l monuHoM 2 creneHu Tt BerarcacHus Pylts)

_F32 t; c5[3]; [/ monuHOM 2 cTenenu utst BeraucieHus Ps[ts]

_F32 t; Cs[3]; I/ momuHOM 2 cTenenu utst BeraucieHus Ps[tg]

_F32 t; c/[3]; I/ momuHOM 2 cTenenu utst BeraucieHus Py[t7]

//******************************************************

_F32 pcl4]; Il He ucnonb3yercs

/ kkkkkkkkkhkkkkhkkkhkkkhkkkhkkkkhkkkhkkkhkkkhkkkkkkhkkkhkkkhkkkkkkkkk
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F32 fval[28];
}

egpromData;
[Mocnenuue 112 GaiiT cTpyKTYpbl HdaHHBIX, 28 4ymcen ¢ IuiaBaromieii 3amstoi fVal[28],

JOCTYIHBI TOJIBKO Jisi uTeHus. Kaxknas mapa OalT CTPYKTYphl JaHHBIX COOTBETCTBYET PETUCTPY
nporokojia Modbus co cmemniennem 512 peructpo (1024 6Gaiit), T.e. €CiaM CYUTHIBATH JaHHBIE C
MOMOIIIBIO QYHKIMH 3 K HOMEepaM peructpoB B Tadmuie 14 Hago npudaButs 512. Eciiu ucnoib3oBaTh
Ui 9yTeHus: QyHKIMo 4, TO pe3yiabTaThl H3MEPEHUH MOXKHO YHTaTh HaYMHAs C HYJIEBOTO PErHCTpa.
[MonpoOHEe COOTBETCTBUE CONEPKUMOTO CTPYKTYPHI TAaHHBIX U PerucTpoB mpotokoina Modbusoyner
OIMCAHO HUXE.

[Mpexne YeM WCMONB30BATh IOJYYCHHBIC YHCIA HAIO0 IPOBEPHUTh WX IPUTOAHOCTH IS
o0Opabotkun. B MK-26 4x 0aiiToBble YKcla C TUIABAIOLICH 3amaToil, B KOTOPBIX Bce OWUTHI BeeX 4-x
0alTOB paBHBI 1 CYMTAIOTCS] HEMPUTOIHBIMU JIJIsl 00pabOTKH (OTCYTCTBHE JIaHHBIX, OITHOKU H3MEPCHUS
U T.J.). JIns mpoBepKH JOCTaTOYHO CPABHHUTh YHUCIA B OOOHMX PETUCTPax, BXOJSIIUX B COCTaB
npoBepsiemoro 3uadenus ¢ yuciom 65535 (OxFFFRuectHanuarepuynoe) wim Bee 4 6aiiTa ¢ 4UCIOM
255 (OxFFRuectHaanaTepudHoe).

A.5.2 OniepaTrBHOE yIIpaBJICHUE

Jlns cOpoca MakCHMyMOB HaJ0 3amucarh JH00C YUCIO B HYJIEBOH PErUCTpP C TOMOIIBIO
byakuun 5. COpoc MaKCHMYMOB MOKET MPOUCXOJUTH aBTOMATHUECKH TOCTe Kaxaoro 3ampoca. Jis
9TOrO B nMapamerpe <algoritm>cTpyKTypsl TaHHBIX TOJDKEH OBITh YCTaHOBIICH OWUT 1, T.e. K 3HAYCHUIO
napamerpa algoritmuano npudaBuTh Yrcio 2.

A.5.3Peructpsi pesynbraToB usmepenuii (kapra Modbus)
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Tao0muma 15

Howmep peructpa Howmep Gaiita CtpykTypa [Tapamerp
0 o fval[0] Cpenue iepuos
1 5 BOJIHEHHS
0:
% §e fval[1] CpeHsis BHICOTA BOJIHBI
4 % fval[2] MakcuManbHas BBICOTA
5 BOJIHBI
6 fval[3] TemmnepaTypa Bk
7 TeKyImas
8 fval[4] TemnepaTypa BOIbI
9 5 cpenHss
0
i? fval[5] YpoBeHb BO/IbI CPEAHUN
7]
%% §§ fval[6] YpoBeHb BOJIBI TEKYLIHIA
14 - fval[7] Oca,
JKH
15
%g 4 f\/al[8] Temmnepatypa cpeaHsist
35
36
ig Eé fval[9] TemmepaTypa TeKymas
20 ril fVa|[]_0] MunumanbsHas
21 : TeMIIepaTypa Bo3ayxa
22 ye fVal[11l] | Makcumanbhas
23 - TeMIeparypa Bo3ayxa
48
gg ‘§ fval[12] JlaBieHue cpenHee
52
%g 7 f\/al[13] JlaBnenue Tekyiiee
s
28 = fVal[14] | Buaxuocts cpenHss
29 -
%2 gé fVal[15] | Braxmocts TeKymas
32 & fval[16] | Cxopocts Betpa
33 e cpenHss
34 & fval[17] | Cxopocts Betpa
35 7 TeKyIas
36 7 fVal[18] | Maxcumym ckopoctu
37 7 BeTpa
38 7 fval[19] | Hanpasrenne setpa
39 % cpenHee
40 fVal[20] | Hanpasrenne setpa
41 TeKylee
42 5 fval[21] | Hanpasnenue
43 5 MAaKCHMaJILHOTO BETpa
88
44 % fval[22] Touka pocsl
45 2
Z"g o fval[23] Temneparypa KBapLa
48 o fvall24] | kox TeMIIEpaTyphI
49 %
0
gg 5 fVal[25] | yacrora KBapua
0
04
g% o f\/al[26] Kox ALII ypoBHS Boab
O
54 5 fval[27] | Kox AL remneparypel
55 i BOJIBI

M0 BOMPOCAM MPOAXK U MOIEP:KKH odpamairech:

Bonrorpan (844)278-03-48, Boponex (473)204-51-73, Exatepun0Oypr (343)384-55-89, Kazanb (843)206-01-48,
Kpacnonap (861)203-40-90, Kpacuosipck (391)204-63-61, Mocksa (495)268-04-70, Camapa (846)206-03-16,
Hwxawniit Hosropon (831)429-08-12, HoBocubupck (383)227-86-73, PoctoB-Ha-/lony (863)308-18-15,
Cankrt-IletepOypr (812)309-46-40, Caparos (845)249-38-78, Ya (347)229-48-12
enuHbIi agpec hdy@nt-rt.ru
BeO-caiiT hydromet.nt-rt.ru



