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Onucanue NnporpaMmmel

JIucros 20



AHHOTaLUA

Hoxyment "Omucanue nporpaMMbl’ TMpeJHA3HAYeH IS HKCIIOJIb30BaHUS B  KauyecTBE
pyKOBOCTBa 10 npuMeHeHuto mporpammbl "ACK" - mporpammer o6ciykuBanus MK-26-2.
B HacrosiieM JOKyMEHTE COAEPIKUTCS OMMCAHWE TMPOTPaMMbl M CBEICHUS, HEOOXOIUMBIE IS
9KCIUTyaTaIlly IPOTPAMMBI:
* TpHUBOAATCS 0OOIIMe cBeAeHUs (Ha3HAYCHUE, OCHOBHBIC (D)YHKIMU, BXOIHbBIC U BBIXOJHBIC JaHHBIC U
T.J1.);
*  OMHKCHIBAIOTCS MapaMeTPHhI AJISl HACTPOUKH IPOTPAMMBI.

1 OBIME CBEJIEHUA

[Iporpamma "ACK" ympasmiser nporeccom cOopa AaHHBIX OT METEOPOJOTHYECKUX JATYUKOB U
OCYILIECTBIISIET MPEJICTABICHUE HAa SKpaHe PE3yJIbTAaTOB.
CBs13b ¢ koHTpOIUTepoM MK-26-2 ocymiectrisiercs o ¢usnveckoit muanun RS-232/RS-485.
[Tporpamma Hanucana Ha sizbike BorlandC++. Kommunsitop "C++ Builder Standardiepcus 5.03.

SKU:[CPC1350WWFS180

>++ BUILDER 5 STD FULL E
SYSTEM -
5/0: RP25540

.0T QTY: 58 I
/ERSION: 5.0 s I 3963971254335

2 ®YHKIIMOHAJIBHOE HA3AHAYEHHME ITPOI'PAMMBbI

[Iporpamma "ACK" mpennasnaueHa aisi ympasieHus mporeccoMm cbopa maHabix ot MK-26-2
no RS-485umu no USB yepes koHBepTOp.

3 OIUCAHME JJOTHYECKOM CTPYKTYPbBI
3.1 O06mmas cxema paboTbl IPOTPaAMMBbI

WnrepaktuBHas mnporpamma “ACK" paboraeT moj ympaBlieHHEM OIepaTropa, KOTOPHIH C
MOMOIIIBIO TOPSTYMX KJIABHII U PA3IMUHBIX TIOJICKA30K CaM BHIOMPAET HY)KHBIE €My JICHCTBUS.

OTka3 ot BEIOpaHHOTO BUAa pabOTHl BCETJa OCYIIECTBISETCS Ha)kaTUeM KiiaBuin ESC.
B nporpamme peann30BaHO KOHCOJIBHOE OKHO, B KOTOPOM pa3MeaeTcs Tadmia ¢ U3MEepeHHON
uH(pOopMaInei.
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F1 -momomb. BeiBoa Ha 9kpaH (haiiia moMOIIH;

F2 - sarpyska daitna ¢ nHactpoiikamu B MK-26-2. Ums ¢aiina dopmupyercs u3s
HOMepa/uieHTruduKaTopa TaTyuKka U pacumpenus “.Xmx”. dain qomKeH HAXOJUThCS B
mupekropun “UPLOAD”. Homep natumka BBOIWTCS C KIaBUATyphl. sl cTupaHus
ucroib3yercs kinasuia BackSpaceBreibop HoMepa cTaHiui/o0beKTa OCYIIeCTBISIETCS C
MOMOIIBIO CTPEOK BBepX/BHU3. OYCHb BAXKHO HE MEPEIyTaTh HOMEP CTAHIUH, C€CIIH
OIPANINBAETCS OJTHOBPEMEHHO HECKOJIBKO OOBEKTOB;

ALT+F2 - 3arpy3ka ¢aiina ¢ Hactpoiikamu GPRSmonema B MK-26-2. Ums ¢aiina
dopmupyeTcss u3 Homepa/uaeHTHdHKaTOpa MaTYMKa W pacmupenus “.tgm”. daiin
nowkeH HaxomuThest B aupektopun “TGMLOAD”. Homep narumka BBOJIUTCS C
KkiaBuatypsl. Jlias crupaHus ucnonb3yercs kiaBuina BackSpace.Bwibop Homepa
CTaHIMU/O0BEKTA OCYIIECTBIISIETCSI C MOMOIIBIO CTPENOK BBepX/BHU3. OUeHb BaXKHO HE
nepenyTaTh HOMep CTaHIMH, €CIIH ONPAIINBAETCS OJHOBPEMEHHO HECKOIBKO 00BEKTOB,;
F3 -urenne HacTpoek n3 MK-26 u 3anuce ux B daiin B gupekroputo “DOWNLOAD”.
Wwmst aitna popmupyeTcst u3 Homepa/uaeHTrudGuUKaTopa qaTdyiuKa U pacimupenus “. Xmx”.;
ALT+F3 - urenume Hactpoek GPRSmonema w3 MK-26-2 u 3amuch ux B (aiin B
aupekropuio “DOWNLOAD”. Ums ¢aitna opmupyercs u3 Homepa/uaeHtudukaropa
JaTdyuKa v pacmmpenus “.tgm’;

F8 —3amyck ocpenHeHHs NaHHBIX [MOJ yIpaBJIeHHEM omepaTopa. M3mepeHHbIe TaHHBIE
CYMMHPYIOTCS TIOKa Ipoliecc He OyaeT ocTaHoBieH koMaHnoi F9. Mcmoms3yercs mpu
MEPBUYHON MOBEPKE;

F9 — 3aBepmienume mporecca OCpeIHEHUS [AaHHBIX TOJ YIPABJICHUEM OIepaTopa.
BeraucisiroTest cpeiHue 3HaUYCHUS ¢ MOMEHTa HakaTusl KiaBumu F8 u BeIBOISTCS Ha
skpan. Mcnonb3yercst mpu nepBUYHON MOBEPKE;

TAB - uTeHue Bepcuu, 1aThl, BpeMeHH, HoMepa/uaentudukaropa MK-26-2 ;
SHIFT+TAB —3arpy3ka Bpemenu B MK-26-2;

ESC -Brixon.



3.2 OnepaTUBHBIA IPOCMOTP WHPOPMAITUH

Tabnuma  Ha SKpaHE COJEPKUT HU3MEPHUTCIbHYHO HMH(DOPMALMIO M HMMEET CIICIYIOIIYIO
CTPYKTYpY:
e [lapameTpsl - HAUMEHOBaHHUE U3MEPSIEMOT'0 TIApaMETPa,;
e > < - MakCHMaJbHO BO3MOXXHOE OTKJIOHCHHE TEKYIIEr0 M3MEPEHHS OT €ro CPEeIHEro
3HAYCHUS,;
* Cpennee - ckonp3siiee cpeanee 3a 10 MunyT;
e Tekyiee - cpeaHee U3MEPEHHOE 3HaYeHHE (0OBIYHO 3a 5 cek);

o MI/IHI/IMYM — MHUHHMAJIBHOC CpCIu BCCX HU3MCPCHHBIX 3Ha‘l€HI/II\/'I, U3 KOTOPBIX
BBIUMCIIACTCA CPECAHEE 3HAUCHUC,
o MaKCI/IMYM — MAaKCUMAJIbHOC CpCIu BCCX HU3SMCPCHHBIX 3Ha‘-I€HI/II\/'I, U3 KOTOPBIX

BBIYHCIIAECTCS CPEAHEE 3HAUCHHUE;
Koast ALIT —u3mepennas nadopmanus 10 mpeodpazoBaHusl B PU3NUECKYIO BETHYUHY.



4 BXOJAHBIE JAHHBIE
4.1 Onucanue haiinoBoit cpepl HYHKIIMOHUPOBAHUS TIPOTPAMMBbI

ACK.INI. Hcnomp3yeTcst uisi HACTPOHKH MPOrpaMMbl Ha KOHKPETHBIC YCIIOBUS TpUMEHCHHs. B
9ToM (paiine omMcaHbl ~ BCTPOCHHBIE H3MEPHUTEIbHBIC IUIATHl, KOMMYHHKAIIMOHHBIE TIOPTHI
BBO/Ia/BBIBO/IA, IEPUO/IbI 3aIIKCH PE3yJIbTATOB B 0a3y JaHHbIX;
ACK.PAR. Ucnosb3yeTcs 1Jist TOJHOTO OIMMCAHUS U3MEPSIEMBIX MTapaMeTpOB.
ACK.PSE. Wcnonp3yercss Ui HaCTPOWKHM BPEMEHHBIX 3aJICPKEK M JIPYTMX BCIIOMOTATEIbHBIX
3HAYCHHH B IPOTpamMMe.

4.2 Nannmanuzanus MK-26-2

IMpu 3amycke nporpamma ACK cuutbiBaeT daitn maunuanmsanuun MK-26-2 ACKL.INI, B

KOTOPOM HaXOJSATCS 3HAYCHUS ITapaMeTPOB, ONPEILIISIONINX MOPSI0K pabOTHI.

s HacTpoiiku MK-26-2 ucnosib3yroTcs ClIeAyIONIIe MapaMmeTphl.

Homep - HOMep oObekra. OOBEKTOM MOXET OBITH BCTpPOEHHAs HW3MEpUTEIbHAs IUIaTa,
U3MEPHUTEIbHBIA KOHTPOJUIEP, MOAKITFOUESHHBIN 10 KaHay CBSI3H, TOMOJTHUTEIbHBIN MK-26-21 T.1.
Homep oObekTa yHUKANEH U omnpeessieT Habop u3MepsieMbIX apaMeTPOB WM MPOTOKOJ OOMEHa.
Bce ctpoku daiina ¢ 0HUM U TEM )K€ HOMEPOM OTHOCSITCSI K OTHOMY OOBEKTY, M BCS IIOJTydaemast
uHpopMaIus cooupaercst B oJHoM Oydepe.
Ilepuon - mHTEpBaN, Yepe3 KOTOPHIM NPOUCXOAUT Nepenada nanHbix B LIJIIT;
ITopT - cocToUT K3 ABYX YacTei:

1) Tun B3aUMOJCHCTBHS C OOBEKTOM:

V' "n", “N” - mopTsl KCHOJIB3YIOTCA I NOAKII0YeH s 110 inHur MK-26-2 ¢ mpoTokoiom
oomena MODBUS-RTU omnucannbiM Hike (3aryiaBHass OykBa Ui OpraHH3alldd
HEMPEPBIBHOTO OIPOCa);

2) xoMMyHHKanMOHHBIH mopt 1 - Coml;
[IpoToxo - cocTOUT U3 4-X YacTeii:

1) ckopoctsb nepemaun qanusix (19200);

2) nmuna noceiku  (8);

3) Koyum4ecTBO CTONOBHIX OUT (1);

4) koHTposb 6ura yetHocTH (O-HET KOHTPOJIs).
JlomoiHeHUe — BCIIOMOTATENbHBIA MapaMeTp, KOTOPBIM HCIOJIB3YETCSl B 3aBHCUMOCTH OT
BbIOPaHHOT'O THUIIA B3aUMOIEUCTBUSI.

4.3 VlHnnmanu3anys u3MepsieMbIX TapaMeTpOB U MOMPABOK

I[Ipu 3anmycke mnporpammbl cuuthiBactes ¢aitn  ACK.PAR, coaepxamuii cienyromme

napaMeTpbl HAaCTPOUKHU:

HammeHoBaHue - HAMMEHOBAaHUE TTApaMETPa WM MPOUEPK.

EnuHuIb n3MepeHust - e TMHHLBI H3MEPEHHs TapaMeTpa.

VY cioBHOE UM - COKpAIIEHHOE UMSI MU (pOopMYyJIa [T IIPEICTABICHUS B TEJIErPaMMe HITU TIPOUYEPK.
Kon mapamerpa - maTMHCKHIA CUMBOJI, KOTOPBIM KOJAMPYETCS IMapameTp BHYTPH HPOTpaMMbl H B
0aze maHHbIX. Ecim yciioBHOE MMS - MpPOYEpK, TO KOJ HCIIONB3YeTCs BMECTE C HOMEPOM IS
IpeACTaBICHU MTapaMeTpa B TeJIerpamMMe.

Howmep nmapameTpa - mopsaKoBbIid HOMEp IMapameTpa ¢ OJAMHAKOBBIM KOJIOM.

Tun — kak uzmepsiercs mapamerp. "A" — aHaJOTOBBIN MapameTp.

NCO —uHTEpBall CKOJIB3SIIIEr0 OCPETHEHUS B CEKYH/IaX.



e ®dopwmar BbIBO/Ia - GOPMAT MPEACTABICHUS H3MEPEHHOTO 3HAYCHHS B TEJIErPaMMe WIIA B TaOJIHIIe B
dbopme, npuHATOM B s13bike mporpammupoBanus C (%on.df - rae N - o0riee YUCIO CHMBOJIOB BMECTE
C IECATUYHOM TOUKOH, d - yucio nudp mocie AeCITUIHON TOYKH).

e JleBas rpaHMIa - JieBas TpaHHIA W3MEPSAEMOrO JMANa3oHa, BBIXOJ 33 KOTOPYIO TOBOPHUT O
HEMPaBWILHOMN paboTe anmaparypsl.

* [IpaBas rpanuIia - mpaBas TpaHUIla H3MEPSIEMOT0 HANa30Ha, BBIXO 32 KOTOPYIO TaK )K€ TOBOPHUT O
HEMPaBWJILHOMN paboTe anmaparypsl.

e [IlorpemHocth — BO3MO>KHbIE OTKJIIOHEHHMSI MTHOBEHHBIX 3HAUYEHHUM OT cpejHeil BeauuyuHbl. Eciaum
OIUCHIBACTCS MOJYJIb CKOPOCTH BETPa, TO 3TO 3HAYCHHUE OIPEEISET CMEICHHUE JICBOW IPaHUIIBI B
CTOPOHY THpaBOW TPAaHWIBI JUIS BBIYHMCIICHUS JUAna30Ha MU3MEPCHHsS MOJIYJsS CKOPOCTH BETpa, B
KOTOPOM MOXKHO H3MEpSTh W HANpPaBJICHUE BETPA, T.C. €CJIU CIOXHTh JIEBYHO TPaHHIy U
HOTPEIIHOCTh MOJIYYUTCS JIeBasi TPAHUIA JUIsl OTOPAKOBKH HATIPABJICHUSI BETPA.

* Kosbdummentsl moJMHOMAa — HayaJlbHOE CMEIIEHHWE apryMeHTa U KO3(PPHUIIUEHTHI
anMnpoOKCUMUPYIOIIEro moymHoma 1o 9 crenenu yepe3 npooden ((/Xo/, G, €, G ¥ T.4. B hopmyne Y =
Co + &*(X-Xo) + Cz*(X-Xo)2 + ... ). Ilo ymomuanuio Xo=0 u BBOIUTCS B Cilydae HEOOXOIUMOCTH
nocie cmma /7 mepen koddduuuenrom Cp. Ecmu cremens nonmHoma O, T.e. yKasaH OJHMH
ko3 dumment C, pe3yabTaT mpeodOpa3oBaHUs OymeT - TpaBas TPaHUIA, €CIH H3MEPEHHOE
3HauYCHHE OOJIBIIEC UM PABHO Cp IUTIOC MOIPEIIHOCTD - JIEBask FPAaHHUIIA, €CJIM M3MEPEHHOE 3HAUCHHUE
MEHBIIIEC WIH PABHO Cy MHHYC MOTPEIIHOCTh U CpeHee apu(METHISCKOE JICBOW U TPABOW TPAHHUIIBI
B IIPOTUBHOM ClTy4ae.

4.4 I/IHI/ILII/IaJ'II/IBaI_II/ISI BPCMCHHBIX 3aJICPIKCK

[Tpu 3amycke mporpammsl cuntbiBaetcs (aiin ACK.PSE, copepskamniuii cienyromme napaMmeTpol
HaCTPOMKH:

* uneHrudukanuoHHbi HoMep MK-26-2.

* paszpelieHue pacuera CpeHEeKBaIPATUYECKOTO OTKIOHCHHS;

* mnaysa nocie noinydenus curnana ATC "3ansaTo” 1o cnegyroniero Habopa HOMepa,

* may3a nocye cOos B JIMHUM CBSI3U IIepe]l CICAYIOINM Ha0OpOM HOMEpa;

* BpeMs OXKHJIaHUs TeJIErpaMMbI TIOCJIC YCTaHOBJICHHS CBsi3u ¢ MK-26-24depe3 TeneoHHbIH
HAYES-monem nocne curnana CONNECT;

* OXHJaHUe ycTaHOBJIeHUs cBsi3u ¢ MK-26-21ociie Habopa HoMepa - BpeMst 03KUIaHUsI
OTBETHOM TEJIErPAMMBI;

e oxunanue curtaia CTSor mozema;

* OXKHJIAHHE PAJUOCBSI3HU - OXKHJIAaHKE OTBETHOH Tenerpammbl uepe3 Y C-100;

* Bpems cHiATHs curHaiga DTR aiis oTkimtodeHus oT TeneOHHON JIMHHUM - "TIOJI0KHUTh
TpyOKy";

e oxuganue coodmenns "OK" or HAYES-monema;

* BpeMs IS HACHTU(UKAINN 3aI[UKINBAHHIS OYepPeH,

* BpeMsi, OTBOJAMMOE IIPOrpaMmMe Ha 00pabOTKy COOBITHS,

* TaiiMayT jis cOpoca MakcuMyma B THKax. [locie mpuxoaa ouepeTHOro 3ampoca
IporpaMMa BBIIEPKUBACT 33JaHHBIH HHTEPBAT U HAYMHAET OTPEIeIICHUEe HOBOTO
MaKCHUMYMa;

* MHTEpBaJ JIs OJOKHpPOBaHMS ouepenn, oTBeTurkoM npu npuxone RING ot HAYES-
MoJeMa,

* oO01mIee BpeMsi 3BYKOBOTO COTIPOBOXACHHUS IPU BBIXO/IE 32 TPAHUIIBI THANIa30HA UIIH T10
TpeBOTe B THKaX;

* JUIMTENILHOCTH 3BYKa/Tiay3bl PH BOCIPOU3BEICHHH 3BYKOBOI'O CUTHAJIA B THKAX;

* yYacToTa 3ByKa MPHU BBIXOJE 3a TpaHullbl auana3oHa B repiax (O - HeT 3Byka);



* yacToTa 3ByKa npu 00bsiBIcHUU TpeBorn B repuax (O - HeT 3ByKa);

* WHTEpBAl, B CEKYHJIaX, Yepe3 KOTOPBIN MOBTOPSIETCS aBapHIHOE COOOIICHUE;

* WHTEpBAl, B CEKYHJIaX, Yepe3 KOTOPBIN raCHET dKPaH;

* C/IBHT 3arpoca 1o BpeMEHH B CEKYH/aXx;

* PEXUM Pe3epBUPOBAHUS NEPBUYHON HHpopMalu B moaaupekropun SAFE;

* KOJUYECTBO MOMBITOK YCTAaHOBUTH CBsi3b ¢ LIJIIT;

* BpPEMEHHOM MHTEPBAJ B THKAX, B TCUCHHE KOTOPOTO YCPEIHSIIOTCS JaHHBIC PH U3MEPECHUH
YaCTOTHI Yepe3 e KOMMYHHKAIIMOHHOTO TIOPTa,

* omuOKa B MPOIEHTaX (HE UCIIONB3YETCS);

* BpeMs KaJTHOpPOBKH B ceKyHIax. Ecim Bpems: kanubOpoBku paBHO 0, B mporpamme
IINFO.EXE BmecTO KamrOpOBOYHBIX KOAPPHUIIMEHTOB B Ta0JIMIIE OYAET BHIBOIUTHCS
u3MepsieMoe HallpsDKEHHE,

* BpeMs Ha CHSITHE KOHTPOJIS BCKPBITHS B CEKYH/1aX;

* WHTEpBAJI CKOJIB3SIIETO OCPEAHEHHS B CEKYHAX;

* MPOIICHT XOPOIINX 3HAYCHUH;

* 3anpPeTUTH 3aMOJHATH (Al MPOTOKOIIA,

* BpPEMEHHOUW MHTEPBaJ CTOPOKEBOTO TaiiMepa;

* yCTaHOBKa TECTOBOTO PEKUMa UIsl BCEX M3MEPSIEMbIX IIapaMeTpOB,;

* WHTEpBAJl B MUKPOCEKYH/IAX JUISl YIAICHUS HCKaKCHHBIX HMITYJIbCOB.

5 MPOTOKOJ OBMEHA

Jliiss oOMeHa JaHHBIMU B CETU HYXKHBI, KAK MUHUMYM, J1Ba ycTpoicTBa. OJIHO U3 HUX - TJIaBHOE
yerpoiictBo MASTER @ manbreiitiem Oynem HaswsiBath ero 3AKA3UYMK), koTopoe MOXeT HadaTh
oOMEeH JaHHBIMM, OTIPABUB B CETh MAKET C MHCTPYKUUSAMH, a JPYroe - MOJUMHEHHOE YCTPOMCTBO
SLAVE (B manbueiiiiem Oynem HasbiBath ero UCITIOJIHUTEJID), kotopoe 00pabaThiBaeT MPUHSTHIC
UHCTPYKIUH.. [lopsgok oOMeHa TaHHBIMU B CETH HA3bIBACTCS MMPOTOKOJIOM OOMeHa.

[Iporokon HeoOxomumass 4acte paboTel cuctembl. OH ompenenser kak 3AKA3UUK u
HUCTIOJIHUTEJIb ycTaHaBIMBalOT M MPEPHIBAIOT KOHTAKT, KAK UACHTU(OUIUPYIOTCS OTIPABHUTEIb U
noJjryyaTellb, KakKuM 00pa3oM MPOUCXOAUT OOMEH COOOIICHUSIMHU, KaK OOHAPYKUBAIOTCS OINUOKH.
[IpoTokon ympaBifeT LUKIOM 3ampoca M OTBETa, KOTOPBIM MNPOUCXOIUT MEXKIY YCTpoilcTBaMu
3AKA3YUK u UCITOJIHUTEJIb.

[Iporoxon moapaszymeaert, 4to B cetu oauH 3AKA3UYUK u no 247 UCIIOJIHUTEJIEN. Xots
IPOTOKOT M mojuepxkusaer g0 247 UCTIOJHUTEJIEN, npaiiBep aByxmpoBojHoil mmuamn RS-485
o0bryHo noanepxusaer 32 UCITIOJIHUTEJIA. Kaxnomy NCITOJIHUTEJIIO nmpucBoeH yHHUKaIbHBIN
aJipec yCTpoiicTBa B auamas3one ot 1 10 247.

Tonprko 3AKA3UMK MoxkeT MHMIMUPOBATH TpaH3aKlWio. TpaH3akuuu ObIBarOT JuOO THUIA
3anpoc/oteet (agpecyetcs Tonbko oaud UCITOJIHUTEJID), mubo mmpokoBemareabHbie - 03 0TBETa
(anpecyrorcst Bce UICITOJIHUTEJIN). TpaH3akiusi COACPKUT OJMH KaJp 3apoca ¥ OJUH KaJp OTBETA,
1100 OAMH KaJIp MIMPOKOBEIIATEIILHOTO 3aIpoca.

Hexotopsie xapakrepuctuku nporokora Modbus dukcupoBansl. K HuMm otHOCsATCS opmar
KaJpa, IOCJIeI0BaTeIbHOCTh KaApoB, 00pabOoTKa OMMUOOK ¥ HCKIIOYUTENbHBIX CUTYyalluil, H
BBITIOJTHEHUE () YHKIIHA.

Jlpyrue xapakTepucTUKU BbIOMparoTCs moJib3oBaTesneM. K HUM OTHOCATCS TUI CBSI3M, CKOPOCTh
oOMeHa, MpoBepKa Ha YETHOCTh U YUCJIO CTOMOBBIX OUT, DTH mapaMeTpbl HE MOTYT ObITh U3MEHEHBI BO
BpeMsi pabOThI CUCTEMBI.

[Ipu mnepenavye mo JMHUSAM JAHHBIX, COOOIIEHUS IMOMEINAIOTCA B «KOHBEpPT». «KOHBEpT»
MOKH/IaeT YCTPOICTBO 4Yepe3 «IOpT» U <IePEeCchUIAETCS» M0 JIMHHUAM aJIpecyeMOMYy YCTPOMCTBY.
ITpotoxon ModbusonuceiBaer «koHBepT» B opme KaapoB coobmieHuii. B coobruenun ects AJPEC
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nonyuarensi, ®VHKI[MA, koTtopyto moiaydaTenb A0DKEH BBINOIHUTE, [JAHHBIE, HeoOXoauMble s
BbInosiHeHus atoi pyukuu, u KOHTPOJIBHAA CYMMA niis KOHTPOJIst JOCTOBEPHOCTH.

Korga coobmenue nocturaer UCTIOJIHUTEJIS, oH BckpbiBaeT KOHBEPT, YUTAET COOOICHHE,
M, €CJIM HE BO3HHKJIO OIIMOOK, BBIMOJHIET Tpebyemyro 3amaudy. 3arem UCIIOHUTEJIb nomemaer B
KOHBEpT oTBeTHOE coolmieHne u noceutaetr ero 3AKA3UYNKY. B orBerHoM coobmenuu ectb A{PEC
yctpoiictBa, @VHKI[HA, xotopas Oblna BeimoiHeHa, /JAHHBIE, monydeHHBIE B pe3yjbTaTe
BbimosiHeHus 3anauu, u KOHTPOJIBHAA CYMMA nyist KOHTPOJIS JOCTOBEPHOCTH.

Eciu cooblienne 6bl10 mupokoBemaTenbHbM (coobuienne s Beex MCITOJIHUTEJIEN), Ha
910 yKa3biBaeT aapec 0, To 0TBeTHOE cOOOIIEeHHE HE MepeaaeTcsl.

Oo6bruHO 3AKA3YUK mnoceinaer cnenytomee cooduenue apyromy MCIIOJIHUTEJIIO nocne
nprueMa KOPPEKTHOIO OTBETa, JMOO MOCJe MCTEYCHUs] BPEMEHU OXHUaHUs OoTBeTa (TaiiM-ayTa). Bee
cooOmieHnsi MOryT paccMmarpuBathess Kak 3ampockl 3AKA3UUKA, renepupyromnime OTBETHBIC
coobmenust MCITOJIHUTEJIA. [lupokoBemarenbHble COOOIIEHHS MOTYT paccMaTpHUBAaThCs Kak
3arpochl, He TPEOYIOIIME OTBETHBIX COOOIICHHH.

5.1 Pexumsbl niepegaun

PesxuM mepeiaun OnpeessieT CTPYKTYPY OTICIbHBIX OJI0KOB HH(GOPMAIIMH B COOOIIIEHUH U CHCTEMBI
CUKCJICHHUS, UCTIONIB3YEMYIO ISl Tiepeiaun TaHHbiX. B cucreme ModbuscymectByroT 1Ba pexuma
nepenaun ASCIlu RTU (Remote Terminal Unit)Mer ucrionbs3yem peskum nepenaun RTU, moatomy
Oymem omuceiBaTh mpotokos Modbus-RTU.

B pexume RTU nannble epeaaroTcsi HEMPEPHIBHBIM TOTOKOM B BHIE 8-paspsIHbIX IBOMYHBIX
CHMBOJIOB.

5.2 O0HapyxeHHEe OIUO0K

CymecTByeT ABa TuNa OMIMOOK, KOTOPbIE MOTYT BO3HHMKATh B CHCTEMax CBSI3HM. OIIMOKHU
nepefayd M IMpOrpaMMHbIe WM onepatuBHbie omuOku. Cucrema Modbus umeer cnocoGsr
OTIpeICTICHHsI Ka)KJI0T0 THUIIA OIIHUOOK.

OmmoOku CBsi3M OOBIYHO 3aKIIIOYAIOTCS B M3MEHEHHMH OWTa wim OWT coobOmeHus. Hampumep,
oaiir 0001 010Guoxet m3menuThess Ha 0001 01100mMOKY CBSA3M BBISBIISIOTCS TIPH IMTOMOIIA CHMBOJIa
KaJjpa, KOHTPOJIS TI0 Y€THOCTU ¥ U30BITOYHBIM KOJIMPOBAHUEM.

Korna ob6HapyxuBaeTcst ommbKa KaJpupoBaHusl, YSTHOCTH M KOHTPOJIBLHOW CyMMBI, 00paboTKa
coobmenus npekpamiaercsa. MCIIOJIHUTEJIb He nomkeH reHepupoBaTh OTBETHOE coodOmieHue. Tor
ke pe3ynbTaT Oyner, eciu ObLT HCTI0NIb30BaH ajipec HecymecTByomero MCITOJIHUTEJIA.

Ecnmu  Bo3Hmkaer ommOka CBsI3M, JaHHbIE COOOIICHHMS  HEHAJEXKHBI. Y CTPOMCTBO
NCTIOJIHUTEJIb He MOXKET ¢ yBEpEHHOCTBIO OMPEACIUTh, YTO COOOIIEHUE OBLIIO apecOBaHO UMEHHO
emy. Unaue UCIIOJIHUTEJIb moxkeT OTBETUTH COOOIICHHEM, KOTOpPOE HE SIBISETCS OTBETOM Ha
ucxoanblii 3ampoc. YcrpoiictBo 3AKA3UMK nomkHO mporpaMMUpOBaThCS Tak, 4TOOBI B cliydae HE
HOJY4YEHHUs] OTBETHOro cooOlieHuss B TedeHue ompeneneHHoro Bpemend, 3AKA3ZYUK npomxen
¢dukcupoBaTh OMUOKY CBs3H. [IPONOIKHUTETHFHOCTh 3TOTO BPEMEHH 3aBUCHT OT CKOPOCTH OOMeHa,
tuna coobmenus, u Bpemeru onpoca UCITOJIHUTEJIb. 1o ucredennro storo nepuona, SAKA3UNK
JIOJKEH OBITH 3alPOTPaMMHUPOBAH Ha PETPAHCIIAIIUIO COOOIICHHUS.

Jlns obecnieueHus KavecTBa mNepeaavd JaHHbIX cucrema Modbus obecreunBaeT HECKOIBKO
ypOBHEW 0OHapyXeHHsI omnO0K. J[7s1 0OHapy>KeHHUs MHOXECTBEHHOTO M3MEHEHHSI OUTOB COOOIICHHS
CHUCTeMa MCIIOJIb3yeT Hu30bITouHblii KOHTpOJbh: CRC. OGHapyxkenue omubok ¢ nomompbio CRC
BBINOJIHAETCS aBTOMAaTHYECKH.



5.3 KaapoBasi CHHXpOHH3AITUS

B pexume RTU HauamoMm HOBOTO Kajpa SIBJISETCA TUIIMHA B CETU B TEUYCHHE BpPEMEHU
npoxoxkaenust 3.5 cumBosioB (T+T+T+T/2, e T — Bpemsi IPOXOXKACHUS CHMBOJIA TIPH BBHIOPAHHOM
ckopoctu npuéma/nepenaun aanubix). MCTIOJTHUTEJIb cunTaer BpeMs mocie Mpuxojaa CHMBOJIA,
€CIIM TPOILIO BpeMs, paBHOE MEpUOAy cilenoBaHus 3.5 CHMBOJIOB, TO 00pabaThIBAaeT NPHUHATHIC
nanHbie. Clieyronui MpUHUMaeMbIil OaliT - 3TO aipec yCTPOMCTBa B HOBOM COOOIIIEHUH.

Tabnuma 1
®dopmar kajapa coobmienus B pexxnme RTU
Anpec | Oynkuusa | [lanHbie KonTposbHas cymma
+T+T+ +T+T+
T2 8 our 8 our N * 8 6ut 16 6ut THT+T+TI2

5.1.1Tloxne ampeca

[Tone agpeca cnemyeT cpa3y 3a HayaJIOM Kajipa M COCTOUT M3 OJHOTO 8-pa3psiIHOTO CHUMBOJIA.
Ot OWTHI YKa3bIBAIOT aJpPEC YCTPONCTBA, KOTOPOE JODKHO TPHUHATH COOOIICHHE, MOCIAaHHOE
3AKA3YUKOM. Kaxneii HWCIIOJIHUTEJIb pomkeH WMETh YHUKaJIbHBIA aJpec, U TOJBKO
aJpecyeMoe yCTPOMCTBO MOKET OTBETUTh Ha 3aIlpoc, KOTOPBIA COJAEPKUT ero azapec. B oTBeTHOM
coobmenmnn aapec napopmupyer 3AKA3ZUUKA, ¢ kakum UCITOJIHUTEJIEM ycTtanoBnena cBs3b. B
MIMPOKOBEHIaTeIbHOM peskume ucnonb3yercs aapec 0. Bce UCITOJIHUTEJIN unTepripeTHPYIOT TaKoe
COO0O0IIEeHNE KaK BBITIOJIHEHUE ONPEICIIEHHOTO NEHCTBHS, HO 0€3 TOCHLIKH MOITBEPKICHHS.

5.1.2T1one GpyHkumu

Ilone xoma ¢ynkuum ykaspBaeT azapecyemomy WCIIOJIHUTEJIIO, kakoe pelcTBHe
BeINOHUTE. Konel Gpynkumit Modbus cnennansao paspadoransl it cBs3u [IK u mHIyCTpHANbHBIX
KOMMYHHUKalMOHHbIX cucreM Modbus.

Crapmmii 6ut storo nosia ycrtanasiuaercs B enunauiy MCITOJIHUTEJIEM B ciygae, eciiv oH
xoueT npocurHamuth 3AKA3UMKY, 4to oTBeTHOE COOOIIIEHNE COMEPKUT OMHOKY. DTOT OUT OCTaeTCs
HYJIEM, €CJIM OTBETHOE COOOIIEHHE TIOBTOPSET 3alIPOC UIIH B CIIy4yae HOPMAJIBHOI'O COOOIIEHUS.

Tabmuna 2
Konsr ucnonbzyembix ¢pynknuii Modbus

Kon HazBanne JeiicTBue

03 READ HOLDING REGISTERS [Tonyuenue Tekyiero 3Ha4eHUsI OAHOTO WU
HECKOJIBKUX PErHMCTPOB XPAaHEHMSI.

06 FORCE SINGLE REGISTER 3anuch HOBOT'O 3HAYEHUS B PETUCTD.

16 FORCE MULTIPLE REGISTERS VcTanoBUTH HOBBIE 3HAUCHHUS HECKOJBKUX
IOCJICTOBATCIIbHBIX PETUCTPOB.

5.1.311one maHHBIX

[Tone mauHBIX comepkuT uHpopMmarmio, Heodxoaumyto MCITOJIHUTEJIIO ans BeImoiHEHUS
yKa3aHHOW  (YHKIMH, €coTd 93TO  3ampoc, WM  COACPKHUT  JaHHBIE, MOJATOTOBJICHHBIC
HUCTIOJIHUTEJIEM, ecimu 310 oTBeT Ha 3ampoc. [laHHbIE mepemaroTcs cTapuiuM OailToM Brepén
(1—0). Ecnu nepenaércst 4-6aiitoBoe uucio (2 peructpa) ¢ riaBaromeé 3amsroid, ToO B KaKJIOM U3 2-X
PETUCTPOB TOPSIOK CIe0BaHUs OaliT TOXke cTapiuM Oaiitom Briepén (1—»0—3—2).



5.1.4Tlose KOHTPOJIBHON CyMMBI

Oto none no3possier 3SAKA3ZUUKY u UCITOJIHUTEJIIO npoBepsiTh cooOlieHne Ha HAIMIue
ommbok. MHorma, BeciencTBHE SJEKTPUUECKUX IMOMEX WM JIPYTUX BO3JCUCTBHMA, COOOIIECHUE TpH
IepEeChUIKE OT OJIHOTO YCTPOWCTBA K JPYrOMY MOXKET HE3HAUMTENbHO H3MEHUTHCs. Pesynbrar
npoBepku KOHTpoabHOU cyMMbl ykaxkeT WCITIOJIHUTEJIIO wnn 3AKA3UMKY pearupoBaTh Ui HET
Ha TaKoe COOOIICHHEe. DTO YBEIMYUBACT HAJACKHOCTD U 3 dexTrBHOCTL cicteM MODBUS.

B Modbus-RTU npumensiercs mmkauueckuii kom CRC-16 (Cyclic Redundancy Check).
CooOmienne (TobKO OWTBI  JaHHBIX, 0€3 ydeTa CTapT/CTOMOBBIX OMT W OHUT YETHOCTH)
paccMaTpUBAIOTCS KaK OJIHO MOCTIEIOBATENILHOE ABOMYHOE YHCIIO, Y KOTOPOTO CTApIIUil 3HaYaIuii OuT
(MSB) nepenaercst nepsbiM. CooGLieHre YMHOKaeTCs Ha X 0 (caBuraeTcs BiIeBo Ha 16 6ur), a 3atem
pemures Ha X -+X™+X%+1, Boipaxaemoe Kak asonusoe umciao (11000000000000101)]enas 1acts
pe3ynbTata HWrHopupyercs, a 16-Tu OMTHBII OCTaTOK (MPEeIBAPUTENLHO WHUIHMATM3UPOBAHHBII
eIMMHUIIAMU JIUIS TIPEAOTBPALICHUsI CiIydasi, KOTJa BCe COOOIICHHE COCTOMT W3 HyIiei) mo0aBisieTcs: K
COOOIIEHNIO KaK JBa OaiiTa KOHTPOJbHOW cymMmbl. [lonydenHoe cooOmienue, Britodaromee CRC,
3aTeM B MMPUEMHHUKE JICTUTCS Ha TOT e TOJIUHOM (X16+X15+X2+1). Ecmu ommboxk He Ob1710, OCTATOK OT
JeNIeHHs] JIOJDKeH TONyduTcs HyieBbIM. [lomydarens cooOmenust nomkeH paccuntatb CRCxox u
CPaBHHUTb €T0 C MOJIyYeHHBIM KOJI0M. Best aprdmeTnka BbImonHsieTest mo Moayito 2 (0e3 nepeHoca).

5.4 VckrounTeNnbHbIE CUTYalun

Koapl wucknrounTenbHbIX cuTyanuii mnpuBeaeHsl B Tabmune. Korma HWCITIOJIHUTEJIb
oOHapyXHBaeT OJHY U3 OTHX OWIMOOK, OH TochuUlaeT oTBeTHOoe coobmenne 3AKA3ZUYHKY,
conepxkamee agpec MCIIOJIHUTEJIA, xon ¢yHKIuMM, KoJ OMMOKM M KOHTPOJIbHYIO cymmy. Jlis
yKa3aHMs Ha TO, YTO OTBETHOE COOOIIEHHE — 3TO yBeJOMJIEHHE 00 ommOKe, cTapuii OUT MO KoJa
¢GyHkuuM ycraHapiuBaercs B 1.

Tabmuma 3
Konp! ommbok
Kon Hazpanue CMBICH
OyHKIUS B IPUHATOM COOOIIEHUH HE MOACPKUBACTCS HA
01 | ILLEGAL FUNCTION namsom UCTIOJTHUATEJIE.
02 ILLEGAL DATA AJpec, yKa3aHHbBIN B [10JI€ JAHHBIX, SBISETCS
ADDRESS HegonyctumbiM Juist fannoro MCTTIOJIHUTEJIA.
03 ILLEGAL DATA 3Ha4yeHMs B [10JI€ JAHHBIX HEIOIYCTUMBI JJIS1 JAHHOTO
VALUE HUCIIOJIHUTEJIA.
SLAVE DEVICE HUCITIOJIHUTEJIb ne moxeT 3anucath ganasie Bo FLASH
04
FAILURE MaMsITh.
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6 ®YHKIUU ITPOTOKOJIA

Lens manHOTO pasaena - ONpeAeNUTh oOmHiA popMaT COOTBETCTBYIOIIUX KOMaH/, JOCTYITHBIX
nporpammucty cucteMbl MODBUS. B pa3zzaene onucanbl popmar KakI0ro 3ampoCHOTO COOOIIEHUS,
BhITIONTHsIEMast PYHKIMS ¥ popMaT HOPMAJIHLHOTO OTBETHOTO COOOIICHHUS.

6.1 ®dynkuus 03 Urenue perucrpos/Read Holding Registers)

[Tpumensiercs 1ig yTeHUs: ABOMUHOTO conepkanus peructpo UCTIOJTHUTEJIA.
3AITPOC:

Coobuienue 3ampoca criequuIupyeT HadyalbHbIH PErUCTP M KOJIUIECTBO PETHCTPOB IS
gyrenusi. Hymeparus peructpoB Haunnaercs ¢ O (peructpsr 1-16nymepyrores kak 0-15).

Tabmnuma 4.
3arnpoc Ha yteHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.
Homep | Homep Oaiita VYcnoBHoe
N [Tpumep
Oaiita B UHCJIE 0003HaueHue
0 - Agpec 01 01
1 - OyHKIMSA 03 03
2 [1] HauanpHbiit 00
3 [0] azpec 000B 0B
4 [1] KonmuecTtBo 00
5 [0] PETHCTPOB 0002 02
6 [1] Konrposbhas B5
7 [0] Cynma BSCY 9

OTBET.:

JlaHHBIE PETHCTPOB B OTBETE MEpPEAArOTCs Kak JaBa Oailita Ha peructp. baiTel peructpon
nepenaroTcst crapmum Oaiitom Brepén. KommyecTBo perucTpoB nepenaBaeMbIX 3a OJHO OOpallieHue
onpenensiercst Bo3amoxkHocTsimu UCTIOJTHUTEJIA.

Ta6mnuua 4.
Otset Ha komanny uyteHue peructpos 42-43VCITOJIHUTEJIA ¢ angpecom 1.

Homep | Howmep Gaiita VYcnoBHoe

. [Tpumep
Oaiita B YHCJIE 0003HaUYeHNE

0 - Anpec 01 01

1 - OyHKIMs 03 03

2 Cuyérumk Oaiit 04

3 [1] Jannbie 00

4 [O] peructp 11 0000 00

5 [1] Jlannbie D2

6 [0] peructp 12 D20F OF

7 [1] KonrposbHas E6

8 [0] cymma E697 97

6.2 dynkuus 06 Bamucs oxHoro peructpa/Preset Single Register )
[Ipumensiercs It 3amvcu 3HAY€HUs] B eAMHUYHBIN peructp. [lpu mmpokoBematenbHON
nepenaue Ha Bcex UCITOJIHUTEJIAX ycranaBnuBaeTcs OAUH U TOT K€ PETUCTD.
OOBIYHO HUCTIONB3YETCS /IJIs IepBOHAaUYaIbHOM ycTtaHoBKU anapeca UCTTOJIHUTEJIA.

3AITPOC:
3arpoc coIepKUT CChUIKY Ha PETHCTP, KOTOPBIA HEOOXOJMMO YCTAaHOBHUTH M 3HAYEHHUE, KOTOPOE

Haa0 B HEro 3alncarsk.
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Tabnuua 5.
3amnpoc Ha 3anuch peructpa 00 UCTTOJIHUTEJIS ¢ agpecom 1.

Homep | Homep Oaiita VYcnoBHoe
N [Tpumep

Oaiita B YHCIIe 0003HaYeHNE
0 - Anpec 01 01
1 - OyHKIMs 06 06
2 [1] Anpec 00
3 [0] peructpa 0000 00
4 [1] 01
5 [0] JlanHbIC 0100 00
6 [1] KonTponbHas 88
7 [0] cymMMa 885A 5A

OTBET:
HopmanbHblil OTBET MOBTOPSIET 3aPOC.
Tabmuma 5.

Ortser Ha 3anpoc 3anucu peructpa 00 UCTIOJIHUTEJIA ¢ agpecom 1.

Homep | Homep Oaiita VYcnoBHoe
N [Tpumep
Oaiita B UHCJIE 0003HaUeHue
0 - Agpec 01 01
1 - OyHKIUSA 06 06
2 [1] Anpec 00
3 [O] peructpa 0000 00
g {é} JlanHbIe 0100 83
6 [1] Konrposbras 88
7 [0] cymMma 885A S5A
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6.3 ®ynkuus 16 Banuce B peructpsl/Preset Multiple Regs)

[puMeHsieTcsl Ul 3allCH 3HAYCHHUM B IMOCIICIOBATEILHOCTh PETMCTPOB. 3ampoc yKas3biBaeT
PETHCTPBI IS 3aIUCH, X KOJIMYECTBO M IJAHHBIC, KOTOPHIE COAEPKATCS B MOJIE JAHHBIX 3aIpOCa.

KoJM4ecTBO perucTpoB 3alMChIBAEMBIX 33 OJHO OOpalleHHe OMPEesIeTCsS BO3MOKHOCTSIMHU
HUCTIOJIHUTEJIA.
3A4ITPOC:

3anpoc COAEPKUT CCHIIKY Ha PETUCTP, KOTOPBIH HEOOXOIMMO YCTAHOBUTH M 3HAYEHHE, KOTOPOE

HAaJI0 B HETO 3aIliCaTh.

Tabnuua 5.

3anpoc Ha 3anuch B peructpbl ¢ 0 mo 2 UCTTOJIHUTEJIA ¢ agpecom 1.
Homep | Homep Oaiita VYcnoBHoe

N [Ipumep
Gaiita B UHCJIE 0003HaUeHUE

0 - Anpec 01 01

1 - OyHKIUSA 10 10

2 [1] HauanpHbiit 00

3 [0] azpec 0000 00

4 [1] Kommuectro 00

5 [0] PETHCTPOB 0oos 03

6 - Cuérumk Oaiit 06 06

; E')} JlanHbIe 0119 g_)é

g {é} JlanHbIe 0405 82

12 {é} JlanHbie 0204 83

12 [1] Konrposbhas EB

13 [0] cymma EBOL 01

OTBET:
Hopmanbhsiit oteeT copepxkut aapec MCITIOJIHUTEJIS, kox ¢hyHKIMM, HAaYaIbHBINA aapec, U

KOJIMYCCTBO PCTUCTPOB.

Tabmuma 5.

Otser Ha 3amnpoc 3anucu peructpoB 0-2 MCTIOJIHUTEJIA ¢ anpecom 1.
Homep | Howmep 6aiita VYcnoBHoe

N [Ipumep
Oaiita B YHCJIE 0003HaueHHe

0 - Anpec 01 01

1 - OyHk1Ms 10 10

2 [1] HauanpHbiit 00

3 [0] azapec 0000 00

4 [1] Kommuectro 00

5 [O] PETUCTpoB 0003 03

6 [1] KonTponbHas 80

7 [0] cymMMma 8008 08

JI1st KOHTPOJIS 3aIMCH PETUCTPOB MOYKHO TIOCNIATH 3aMPOC Ha YyTeHUE peructpon 0-2
NCTIOJTHUTEJIA ¢ ampecom 1: 01 03 00 00 00 03 05 GBecnu Bc€ ObLIIO 3aITUCaHO NPABUIBHO, OT
NCTIOHUTEJIA npunér oreer: 01 03 06 01 19 04 05 02 04 2C F4.
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7 OIIMCAHHUE PETUCTPOB MK-26-2

7.1 CtpykTypa JaHHBIX
Hwxe nmpuBenieHa CTpyKTypa JaHHBIX, UCIIOIb3yeMasi sl HACTPOUKH METEKOMILIIEKCa

MK-26-2.Bce napameTpsl CTPYKTYPhI JOCTYITHBI JUIS 3aIUCH M YTCHHS C IOMOIIBIO (DYHKIINH
nporokoia Modbus.

typedef struct {
_us object; Ihnpec UICTIOJTHUTEJIS
U8 algoritm; /lHacTpoiika MEeTeKOMILICKCa
/I O - TecTOBBIN pexkuM
/Il +1 —pabouwnii pexxum
Il +2 -aBTOCOPOC MAKCHMYMOB M OCaIKOB
Il +4 -ucnonp3oBats SHT 115t Temmepatypsi
/I +8 —naBnenue B rlla
_us otherSec; Hpems M3MepeHHUs TEKYIIEro BeTpa, B CeKyHIax
_us pSec; Mbpemst n3MepeHus TEKYIIEro JaBlICHHs, B CEKYH/IaxX
_us askMin; Ifiepro ocpeHEHUsI, B CEKYHIaX

// +100 -8 MuHyTax
/I +200 -8 yacax
_us termHour; /hepro OTIIPaBKH TeJIErpamMM, B CEKYHIaX
// +100 -8 MuHyTax
/I +200 -8 yacax

//************************************************* kkkkkkkkkkkkhkkhkkkkkhkkkkkkkhk
_Ui1e id; MnentudukaTop METEKOMILIEKCA
//************************************************* *kkkk
_F32 height; [épicoTa maTymKa 1aBICHHS
_F32 ac; /hoBOpOT naTunka BeTpa
_F32 mc[2]; /hactoTa B CKOPOCTH
//************************************************* *kkkk
_F32 rp[2]; [fpacdeT conpoTUBIICHHS BHYTPEHHETO
[/ naturka Temmeparypsl
_F32 tp[4]; I RO A B Guist Hero
//************************************************* *kkkk
_F32 rt[2]; /lpacueT COPOTHBIICHHUS JaTYHKa
[/ Temmiepatypsl
_F32 tt[4]; / RO A B Guist mero
//************************************************* *kkkk

_//,I[J'If[ MO0 KUTEIILHOM TEMIICPATypPhI BO31yXa

_F32 pO[4]; Monuaom 3 crenenu ais Beraucienus COJt]
_F32 pl[4]; Momunom 3 crenenu as Berarcaenus C1L[t]
_F32 p2[4]; Momurom 3 crenenu aust Beraucienust C2[t]
_F32 p3[4]; Momurom 3 crenenn aust Beraucienust C3[t]
//************************************************* *kkkk

Il anst OTpHUIIATENIBHOM TEMITEPATYPhI BO3IyXa

_F32 mO[4]; Momuuom 3 crenenn st Beraucienust CO[t]
_F32 m1[4]; Momuuom 3 crenenn st Beraucienust CL[t]
_F32 m2[4]; Momuuom 3 crenenn st Beraucienust C2[t)
_F32 m3[4]; Momuuom 3 crenenn st Beraucienust C3[t]

//************************************************* *kkkk



F32 pc[3]; [homuHOM 17151 00pabOTKK YPOBHS

//************************************************* *kkkk

us buffer[812]; Ibydep s KoMaHI HACTPOMKH MoieMa

//************************************************* *kkkk

_F32 fval[22]; llpe3ynbTaThl H3MEpeHHs
}
eepromData;

[Mocnenrue 88 GaitT CTPyKTYpHI JaHHBIX, 22YKciia ¢ miaBatorei 3amsroi fVal[22], noctymnHsr
TOJIbKO [uis uTeHust. Kaskias mapa 0ailT cTpyKTyphl JaHHBIX COOTBETCTBYET PETUCTPY MPOTOKOIIA
Modbus.IToxpobHee COOTBETCTBHE COMEPKUMOTO CTPYKTYPHI TAaHHBIX U PETUCTPOB MPOTOKOJIA
Modbusoynet onrcaHo Hike.

7.2 OniepaTHBHOE YIIpaBJICHUE

Jlyis cOpoca MaKCUMYMOB U OOHYJICHHSI CyMMbI COOPaHHBIX OCAJIKOB MCIOJIL3YETCsI peructp 82,
B KOTOPBIN HAJ0 3alKCaTh YUCIIO C MOMOIIBI0 QYHKINHU 6. UT0OBI OOHYIIUTH CYMMY OCaJIKOB HAJI0
3amycaTh YUCIIO ¢ yCTaHOBIEHHBIM OutoM O, a 171t cOpoca MakCUMyMa CKOPOCTH BETpa —C
YCTaHOBJICHHBIM OUTOM 1.

COpoc MakcHMyMOB 1 0OHYJICHHE OCAIKOB MOXKET MPOUCXOTUTH aBTOMAaTHYECKH OCIIe

Kaxoro 3anpoca. J{is aToro B mapamerpe <algoritm>cTpykTypsl JaHHBIX JOJDKEH OBITh YCTAHOBJICH
our 1.
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7.3 PerucTpsbl pe3ybTaToB U3MEPCHHI

Tabnuua 14
Homep Homep 6anta | CTpykTyp MapameTp
peructpa a
50 or fval[o] Temnepatypa
51 o cpeatsia (MTC)
52 104
=3 108 fVal[1l] | OaeneHue cpeaHee
107
54 108
100 fval[2] BnaxHocTb
55 P cpeaHan
56 s CkopocTb BeTpa
57 L valls] cpenriss
58 116
59 i fvall4] Bl-el?'gzacB;ezHHMeee
119
60 120
61 2z fvalf] CkohgiléCTn“QQ:pa
123
62 125
63 126 f\/al[6] OC&LI,KM
127
64 s fval[7] Temnepatypa
65 = Tekywas (MTC)
66 132
&7 - fval[8] | Jasnenue Tekyliee
135
68 = BnaxHocTb
69 132 valisl Tekylan
70 140
141 fval[10] CkopocTb BeTpa
71 s TekyLas
72 144
e vy | ferpeewe
147
74 o Temnepartypa
75 o fval[i2] kBapua
76 152
- =G
155
78 156
o6 fVal[14] | Koa TemnepaTypbl
79 159
80 o1
162 fval[15] YacTtoTta kBapua

81
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INPUJIOKEHHUE B

IMPOTOKOJI CBA3U MK-26-2C GPRSMOJEMOM

B.1Telit GT864

Jlns ympaBiieHust MOJIEMOM HCTob3yeTcst Habop AT-komann. [l nepenaun JaHHBIX B
FTP-cepBep motpeOuTesist UCTIONB3YeTCs CIeMPUISCKUI IS KaXKI0TO TPOU3BOIUTENS MOJIEMOB
HabOp KOMaHI.

B CHUM-kapTte nosmkeH ObITh OTKIII04YeH BBOA PIN-KO1a 1 COTOBBINM oniepaTop 10KEH
paspemuTh ucnoyib3oBanue GPRS.

[lepen ucnonb3oBaHrEM MoOJIEMa €ro HaJ0 HACTPOUTH, MOAKIIOUUB K IEPCOHAIEHOMY
KOMITBIOTEPY C TEPMHUHAIBHOM porpammoii, Hanpumep, HyperTerminal {kopocts 115200).

Hanee Hano Bectu cienyomue AT komMaHbL:

ATEO
AT+IFC=0,0
ATVO
ATS12=20
AT&W

AT+IPR=19200

[Tocne 3TOr0 HAO HACTPOHUTH TEPMUHAIBHYIO IPOrpaMMy Tporpammy Ha ckopocts 19200u
COXPAHHUTh HACTPOMKHU:
AT&W
Jlanee Ha/t0 BBECTH HACTPOUKHU OIEpaTOPa COTOBOH CBsA3H (IPH CMEHE OIepaTopa COTOBOM
CBSI3U MEHSTh HAJI0 TOJIbKO HX):
1. mig «MTC»
AT+CGDCONT=1,"IP","internet.mts.ru”
AT+USERID="mts”
AT+PASSW="mts”
2. nns «bunaiiH»
AT+CGDCONT=L1,"IP","internet.beeline.ru”
AT+USERID=" beeline”
AT+PASSW=" beeline”
3. st «Meradou»
AT+CGDCONT=1,"IP","internet”
AT+USERID=""
AT+PASSW=""
U coxpaHuTh UX KOMaHJIOMU:
AT#HSTKSAV
Anpec FTP<epBepa, umst mosib3oBatess u naposib BBoAsTcs Bo FLASH-namsite MK—26—2mnpu
HACTPOMKE U3 CTEIHAIBHO TOJrOTOBICHHOTO (haiina.
Hanpumep ms caiita kubanmeteo.ru :

021 015050/

smrs50 mocu 200600
AAXX 20061

022 115050/

sirs50 mocu 200900
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AAXX 20091

AT#GPIO=1,1,1

AT#GPI10=1,0,1

AT#GPI0=2.1.1

AT#GPI10=2,0,1

AT#FTPTO=1000
AT#FTPOPEN="kubanmeteo.ru"," " tkkiks ]
AT#FTPCWD="lzmer"

AT#FTPTYPE=0
ATH#FTPPUT="m02_YYMMDDHHMMSS"

B.2 Siemens TC65

Jlnst ynpasieHuest MoJIeMOM HcIolib3yercst Habop AT-koman. Jlist mepenadu TaHHBIX B
FTP-cepBep noTpeOuTelis UCTIONB3YETCs CIeU(HYSCKHIA IS KOKIOTO MPOU3BOIUTEIIST MOJEMOB
HaOOp KOMaH/I.

B CUM-kapTe nomkeH ObITh OTKIIIOYCH BBOJ PIN-K0/1a ¥ COTOBBII OrepaTop T0JHKEH
paspemuTh ucronb3oBanne GPRS.

[Mepen ucmonb30BaHKEM MOJIEMa €T0 HAJI0 HACTPOUTh, IOJKITFOUHB K IEPCOHATIBHOMY
KOMITBIOTEPY C TEPMHHAIBHOM TIporpammoii, Hanpumep, HyperTerminal {kopocts 115200).

Hanee nano Bectu cinenyromue AT KomMaHIbI:

ATEO
AT+IFC=0,0
ATVO

AT&W
AT+IPR=9600

[Tocne 3TOr0 HAO HACTPOHUTH TEPMUHAIBHYIO TIPOTPAMMY TPOrpaMMy Ha ckopocTh 9600u
COXPaHUTH HACTPOUKHU:
AT&W

Hacrpotixu onepatopa cotoBoii cBsizu, aapec FTP-cepBepa, uMst moap30BaTesst v MapoJib
BBO/IATCS BO FLASH-namsite MK—26—2npu HacTpoiKe U3 CIieIUaIbHO IMOATOTOBJICHHOTO (aiia.
Hanpumep, mus caiita ftp.hydro-meteo.ru :

021 015050/

smrs50 mocu 200600

AAXX 20061

022 115050/

sirs50 mocu 200900

AAXX 20091
ATASICS=0,conType,gprsO
ATASICS=0,inactTO,"0"
ATASICS=0,apn,internet.beeline.ru
at"siss=1,srvType,ftp
at"siss=1,conlid,0
at"siss=1,alphabet,"1"

at"sisc=1
at"siss=1,address,"ftpput://**********@ftp.hydro-meteo.ru/izmer/m02_;type=i"
at"siso=1
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B.3 Wavecom Supreme

Jlns ynpaBiieHuest MoJieMoM Hcriob3yeTcst Habop AT-komann. Jliist mepegaun JaHHBIX B
FTP-cepBep motpeOuTesist UCIIONB3yeTCs CIeMPUIESCKUI IS KaXKI0TO MPOU3BOIUTENS MOJIEMOB
HaObOp KOMaHI.

B CUM-kapTte nomkeH O0bITh OTKII0YeH BBOJ PIN-K0/1a 1 COTOBEII oneparop A0mKeH
paspemuTh ucronb3oBanne GPRS.

[lepen ucmonp30BaHUEM MOJIEMA €T0 HAJ0 HACTPOUTH, MOAKIIOUUB K IEPCOHATILHOMY
KOMITBIOTEPY C TEPMHHAIBHOM TIporpammoii, Hanpumep, HyperTerminal {fkopocts 115200).

Hanee Hano Bectu cienyomue AT komMaHbL:

ATEO
AT+IFC=0,0
AT&W
AT+IPR=9600

[Tocie 3Toro HaI0 HACTPOUTH TEPMHUHAIBHYIO IPOTPAMMY TIpOrpammy Ha ckopocth 9600u
COXPAHHUTh HACTPOMKHU:
AT&W

Hactpoiiku onepaTopa coToBoit cBsizH, aapec FTP-cepBepa, uMs mobp30BaTeNs U Hapob
BBOIsATCS BO FLASH-namsite MK—26—2npu HacTpoiKe U3 CrieIUaIbHO IMOATOTOBJICHHOTO (aiia.
Hanpumep, mus caiita ftp.hydro-meteo.ru :

021 015050/

smrs50 mocu 200600
AAXX 20061

022 115050/

sirs50 mocu 200900

AAXX 20091
AT+WIPCFG=1
AT+WIPBR=1,6

AT+WIPBR=2,6,11,"internet.mts.ru"
AT+WIPBR=2,6,0,"mts"

AT+WIPBR=2,6,1,"mts"

AT+WIPBR=4,6,0
AT+WIPCREATE=4,1,"ftp.hydro-meteo.ru™, 21, " *x*k" ki
AT+WIPFILE=4,1,2,"izmer/m02_"
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