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AHHOTaLUA

Hoxyment "Omucanue nporpaMMbl’ TMpeJHA3HAYEH IS HWCIIOJIb30BaHUS B  KauyecTBE
PYKOBOJICTBA 1O MpUMeHeHuto nporpammel "ACK" - mporpaMmbl 00CTy>KUBAaHUSI HHTEIUICKTYaJIbHBIX
JATYNKOB CKOPOCTH U HAIIPABIICHUs BETpa Ha 0aze U3MepUTeIbHOTO KoHTpoiutepa MK-26.

B HacTosiIieM TOKyMEHTE COIEPKHUTCS OMHMCAHUE MPOTPAMMBI M CBEJICHHsI, HEOOXOUMBIE IS
9KCIUTyaTallly IPOTPAMMBIL:

0 OpUBOATCS 00Imue cBeleHus (Ha3HaueHWE, OCHOBHbIC (YHKIMHM, BXOJHBIC W BBIXOJHBIC

JIAHHBIC U T.11.);

U OIMCBHIBAIOTCS TAPAMETPHI ISl HACTPOMKH ITPOrPAMMBI.

1 OBIUE CBEJIEHMS

[Iporpamma "ACK" ympasnser nmpoueccom c60opa IaHHBIX OT METEOPOJIOTHYECKUX JATYMKOB U
OCYILIECTBIISIET MPEJICTABICHUE HAa SKPaHE PE3yJIbTAaTOB.

Ces3p ¢ koHTpoJutlepoM MK-26 ocymiecTBisieTcss Mo JABYXIPOBOJIHOW (DU3NYECKOW JIMHUU
RS-485.

IMporpamma Hammcana Ha s3eike Borland C++. Kommwisatop "C++ Builder Standard”

Bepcus 5.03.

SKU:/CPC1350WWFS180

>++ BUILDER 5 STD FULL z
SYSTEM 5
3/0: RP25540

.OT QTY: 58 I I
/ERSION: 5.0 s I'3363971254335

2 DYHKIIMOHAJIBHOE HABAHAYEHUME ITPOI'PAMMBbI
[Tporpamma "ACK" npenHazHaveHa Jis ynpasieHHs mpolieccoM coopa nanubix oT MK-26 o
RS-485unmu no USB/Ethernetiepe3 coorBeTcTBYIOIIUIT KOHBEPTOP.
3 OIUCAHHME JJOTHYECKOM CTPYKTYPbBI
3.1 O06mmas cxema paboOTBl IPOTPaMMBbI

WnrepaktuBnas mnporpamma “ACK" paboraeT moj ympaBlieHHEM OIepaTropa, KOTOPBIH C
MOMOIIIBIO TOPSTYMX KJIABHII U PA3JIMYHBIX TOJICKA30K CaM BHIOMPAET HY)KHBIE €My JICHCTBUS.

OTka3 oT BEIOPAHHOTO BUJA paOOTHl BCEr/a OCYHIECTBIISICTCS Ha)KaTHeM KiaBuiu ESC.



B nporpamMme  peaini30BaHO KOHCOJIBHOC OKHO, B KOTOpPOM pasMCIIacTCs Ta6J'II/IL[a C

U3MEpEeHHOI nH(popMauei.

e DBcnysBatye MK-26 (BeTep) = I Ellﬂ
06./04/2010 100:16:49
""MMPHEN"" 10:16:49
MNapamerpwm »> %] CpenHee Texywee |Maxc.10m|Makc. 3u|Makc. ~ HuTepeaa
CKopoCcTb, MAC 3.0|0.209404% |2_6784303 |5 450000 |5 450000 |5 .4522505 15000
Hanpagaenuwe,. rpan.|3.0|203.93698 |185.57428 |180.0000 |180.0000 [180.86227 15 .000

COM3 “"Boce dopuaasHo" [lopr_3 AKMN 01 10:16 De-s04-2010
I lorows F3anuce EMTEHHE Y Hormep [EdEBuxon

st ynpaBiieHus B IpOrpaMMe HUCIIOJIb3YHOTCS CIIEYIOLIUE KIIABUILIN:

O F1 -momomrs. BeiBox Ha 3kpaH (aitia momoniy,

g F2 - 3arpy3ka daitna c Hactpoiikamu B MK-26. UWms aitna ¢opmupyercs wu3
HoMepa/uneHTH(UKATOpa JaTdyuKa W pacimpenus “.Xmx”. daiin Jo/DKeH HA30[MTCSA B JAUPEKTOPUH
“UPLOAD”. Homep aTunka BBOJUTCS C KIIaBUATYPHI;

0 F3 - urenue HacTpoek u3 MK-26 u 3anuch ux B daitn B mupekroputo ‘DOWNLOAD” -
ananoroBsie. Ms daiina Gopmupyetcs u3z Homepa/uaeHTudUKaTopa JaTdiKka U pacmuperus “. Xmx”;

g F8 - cOpoc makcumymoB. [lo 5TOM KOMaHJE KOHTPOJUIED HAYMHAET 3aHOBO BBIYHCISTH
MaKCUMYM CKOPOCTH BETpa, KOTOPBI OTOOpakaeTcs B TOCIEAHEM CTonOie Tabmuibl. Bpems B

CCKyHax IOCJIe pooca MakCuMyMa 0T06pa)KaCTCH B CTPOKC «CKOpOCTB, M/c» B HOCJ'IG,I[HGI\/’I KOJIOHKC,

0 TAB - urenue Homepa/unentudukaropa MK-26 ;
g CTRL+END —nepekitoueHre pexuma rmokasa HarpaBJIeHUs] BETpa HE3aBHCUMO OT BpAIICHUS
BEPTYIIKH,

O ESC -Bmixon.

3.2 OnepaTUBHBINA IPOCMOTP WHPOPMAITUH

Tabnuma  Ha SKpaHE CONEPKUT HU3MEPHUTEIbHYIH0 HMH()OPMALMI0O M HMMEET CIIEIYIOIIYIO

CTPYKTYY:

g [TapameTpsl - HAUMEHOBAHHUE U3MEPAEMOI0O IapAMETPA;



0 > < -MakcHMaJIbHO BO3MOXKHOE OTKJIIOHEHHE TEKYIIET0 U3MEPEHHS OT €T0 CPETHETO 3HAYCHHS,
U Cpennee - ckonb3siee cpearee 3a nocieanue 10 MUHYT;
U Tekymee - cpeqHee W3MEpEeHHOE 3HA4YeHHE (MHTEPBAJ YCTAHABIMBACTCS MPHU HACTPOUKE,

00BIYHO 3a 5 cek);

U Makc.10m — MakcuMajIbHOE CpeiM BCeX M3MEPEHHBIX 3a rnocieanre 10 MUHYT 3HaYCHUIA;

g Makc. 34 — MakcuMaJbHOE CPE/Id BCEX M3MEPECHHBIX 3HAYCHUH 3a MocieHue 3 yaca,

g Makc. — MakCUMaJIbHOE CPeI BCeX M3MEpEHHBIX 3HadeHwid. COpacwiBaeTcsi mo komaniae F8
KOMITBIOTEDA,

g WuTepBan —BpeMs B CEKyHAaX MpOIIEAINIee OT 3-X YaCOBOTO MAaKCUMyMa 0 TEKYIIET0 BPEMEHH

B cTpoke «HarpasieHnue, rpaa» u .BpeMs B ceKyH1ax nocie copoca F8B ctpoke «CKopocThb, M/C».

4 BXOJIHBIE TIAHHBIE
4.1 Onucanue ¢aitioBoii cpensl HYHKIIMOHUPOBAHUS IPOTPAMMBbI

g ACK.INI. Mcnionb3yetcs st HACTPONKHU MPOrpaMMbl Ha KOHKPETHBIE YCIOBUS IPUMEHEHUs. B
3TOM (aiisie  omMcaHbI BCTPOCHHBIC HW3MEPHUTEIbHBIE IUIaThl, KOMMYHHUKAIIMOHHBIE TOPTHI
BBOJIa/BBIBOJIA, TIEPHOJIBI 3aIIMCH PE3YJIBTAaTOB B 023y JIaHHBIX;

U ACK.PAR. Ucnone3yeTcs 1Jist IOJTHOTO OMUCAHUS H3MEPSEMBIX ITAPaMETPOB.

U ACK.PSE. Ucnonb3yercst uisi HACTPOWKH BPEMEHHBIX 3aJICPKEK U JPYTUX BCIIOMOTAaTEIbHBIX

3HaYEHUM B Iporpamme.

4.2 Nannmanuzauus MK-26

[Tpu 3anycke nporpamma ACK cuutsiBaet ¢aiin nannmamzamuun MK-26 ACK.INI, B xotopom
HaXOJATCs 3HAYSHUS [TapaMeTPOB, ONPEIEISIOIINX MOPSII0K paboTHI.

s Hactpoiiku MK-26 ucnosb3yrTcst ClaeIyroIme napaMeTphl:
g Homep - Homep oObekra. OOBEKTOM MOXKET OBITh BCTPOCHHAs H3MEpHUTENbHas IUIaTa,
WU3MEPUTEIBHBIN KOHTPOJIEP, MOIKIIOYEHHBIH MO KaHaly CBS3H, NOMONHUTENBbHbIH MK-26 u T.1.
Homep oObekTa yHUKalleH U onpeaesseT Habop u3MepsieMbIX MapaMeTpoB WU MPOTOKoa oOMeHa. Bee
CTpoKu ailla ¢ OAHUM U TE€M K€ HOMEPOM OTHOCATCS K OJHOMY OOBEKTY, M BCS IOJydaemasi
nHpopMaius coonpaercs B omHOM Oydepe.
O ITepuon - uaTEpBAI, YEepE3 KOTOPBIN MPOUCXOIUT Nepeaada faHHbIx B LIJIIT;
U [Topt - cocToUT U3 ABYX YacTEH:

1) Tun B3aUMOJCHCTBHS C O0BEKTOM:



v "n", “N” - mopThl MCHOJB3YIOTCA IS IMOJKIFOYEHUS TI0 JIMHWU JATYMKa BETpa C
nporokojiom obmeHa MODBUS-RTU onwucanabiM Himke (3arimaBHast OykBa Jyist
OpraHu3alii HEMPEPHIBHOTO OMPOCa);

2) xOMMyHHKaMOHHBIH mopt 1 - Coml;
U [IpoToko:n - cocTouT U3 4-X yacTei:

1) ckopocts nepemaun qanusix (19200);
2) nuwHa nocsIkd  (8);
3) Kkosm4ecTBO CTONOBBIX OUT (1);
4) koHTpoJb Oura yetHoCTH (O-HET KOHTPOJIs).
U JomnonHeHre — BCIOMOTATEIbHBIA MapameTp, KOTOPBIM MCIOJNb3yeTcsl B 3aBUCUMOCTH OT

BbIOPaHHOTO TUIIA B3aUMOJICHCTBHS.
4.3 VlHnnmanu3anys u3MepsieMbIX TapaMeTpOB U MOTPABOK

I[Ipu 3amycke mnporpammbl cumtbiBaetcsa ¢aitn  ACK.PAR, coaepxamuii crnenyromme

napaMeTpbl HAaCTPOUKHU:

U HanMeHoBaHue - HAaMMEHOBAaHKE MTapaMETPA UIIU IIPOYEPK.

g EvHuIe n3Mepenus - eIMHULbI U3MEPEHMSI TapaMeTpa.

U VYcnoBHOe MMS - COKpalleHHOe MMs WM ¢opMmyna s NpEeACTaBIeHHUs B Telerpamme WIH
IIPOYEPK.

g Kon mapamerpa - naTUHCKUNA CUMBOJI, KOTOPBIM KOAUPYETCS apaMeTp BHYTPH MPOTPaMMbl U B

6ase maHHbBIX. Eciam ycioBHOe HMMs - HpPOYEpK, TO KOJA HCIIOJB3YEeTCS BMECTE C HOMEpPOM JUIs

MMpCACTABJICHUSA ITapaMCTpa B TCICTPaMMC.

g Homep mapamerpa - mopsiIKOBBI HOMEpP MapameTpa ¢ OAUHAKOBBIM KOJIOM.

U Tun — kak u3mepsieTcs mapamerp. "A" — aHaJOTOBBIN MTapamMeTp.

g NCO —uHTEpBa CKONB3SIIEr0 OCPEIHEHUS B CEKYHIaX.

0 @opmar BbIBOAAa - (GopMaT MpPEACTABICHUS W3MEPEHHOTO 3HAYCHHs B TeJlerpaMMe WM B

tabsuie B Gopme, npuHATON B si3bike iporpammupoBanus C (%o n.df - rae N - obiee 4nciio CMMBOIIOB
BMECTE C JCCATHIHOMN TOUYKOM, d - urciio mudp mocie AeCATHIHON TOYKH).

g JleBast rpaHMua - jeBas IpaHUlla W3MEPSAEMOro JUana3oHa, BBIXOA 3a KOTOPYHO TOBOPUT O
HENpaBUIHHON paboTe anmaparyphl.

g [IpaBast rpanmia - mpaBas TpaHUIA WU3MEPSIEMOro JHMANa3OoHa, BBIXOJ 3a KOTOPYIO TaK XKe
TOBOPUT O HEMPaBUJIbHON paboTe armaparyphl.

U [TorpemHocTs — BO3MOXXHBIE OTKJIOHEHUS! MTHOBEHHBIX 3HAYEHUN OT cpeHer BennuuHbl. Ecnu
OINUCHIBAECTCA MOJAY/JIb CKOPOCTH BETpa, TO 3TO 3HAUEHHUE OIpe/essieT CMELICHUE JIEBOW TpaHULbI B

CTOpPOHY IIPaBOM IPaHMLIBI JUIsl BBIYMCIICHUS AUANa30Ha U3MEPEHUS MOl CKOPOCTH BETpa, B KOTOPOM



MOKHO U3MEPSTH M HAIPABIICHUE BETPA, T.€. €CIIH CIIOKHTD JIEBYIO TPAHHILY U TIOTPEITHOCTD MOTyYUTCS
JieBasi TpaHUIA [Tl OTOPAKOBKU HANPABJICHUS BETpA.

U Koadpduiments mnoamHOMa — HadalbHOE CMEIICHHWE apryMmMeHTa W KO3(PQHUIIUEHTHI
anMmpOKCUMHUPYIOIIEro moimHoma 10 9 crernenu uepes npooden ((/Xo/, C, €, G ¥ T.4. B hopmyne Y = ¢ +
C1*(X-X0) + G*(X-X0)* + ... ). ITo ymomuanuo Xo=0 1 BBOLUTCS B CI1y4ae HEOOXOAUMOCTH [OCIIE CIIdIIA
“I" mepen ko3ddunuentom Cy. Ecnmm cremens momunoma O, T.e. yka3aH OquH KOA(GQPUIMEHT O,
pe3ynbsraT nmpeoOpa3oBaHus OyleT - mpaBasi IPaHHIA, €CIM U3MEPEHHOE 3HAYCHUE OOJIbIIe MM PABHO
Co IUTFOC TOTPENIHOCTh - JIeBasl TPAHUIIA, €CIIU U3MEPCHHOE 3HAYCHUE MCHBIIE MM PaBHO Cp MHHYC

MOrpCIIHOCTD U CPCIAHCC apI/I(bMeTI/IquKOG JIEBO# 1 HpaBOﬁ rpaHulbl B IPOTUBHOM CJIy4ac.

4.4 launuanu3anys BpeMEHHBIX 3a/IePKEK

[Tpu 3amycke nporpammsl cuntbiBaetes (ain ACK.PSE, copepskaniuii ciaeayromme napaMmerpbl

HaCTPOMKH:

g uaeHTu(uKannoHHbIii Homep MK-26.

0 paspelieHne pacyera CpeIHeKBaIPaTHIECKOTO OTKIOHEHHS;

U nay3a nocie noiaydenus curaana ATC "3anato” o crnemyromero Habopa HOMepa,

U naysa rnociie co6osi B JMHUM CBSI3U MEepe]1 CIAeAYIONUM HabopoM HOMEpa;

g BpeMsl OXXUJAHHA TellerpaMMBbl Tociie ycTaHoBieHus cBsizu ¢ MK-26 uepe3 TtenedoHHBIH
HAYES-monem nocie curmaiia CONNECT;

g oXxumanue ycraHosieHus cBs3u ¢ MK-26 nocie Habopa HOMepa - BpeMsi OXKU/IaHUSI OTBETHOU
TeJIerpaMMBl;

O oxunanue curiana CTSor monema;

g OXHJIaHUE PAJNOCBS3H - OXKHJIAHUE OTBETHOH TenerpamMmel uepe3 Y C-100;

U Bpems cHATus curtana DTR mi1st oTkimroueHus ot teaeoHHO JMHNUY - "TTOJI0KUTE TPYOKY',

O oxunanue coobmenus "OK" or HAYES-monema;

0 BpeMsi ISl UACHTU(UKAINY 3aIIUKIUBAHNS OYEPEIH;

U BpeMsi, OTBOAMMOE MporpamMme Ha 00paboTKy COOBITHS,

g TaliMayT Ui cOpoca MakcuMmyMma B TuKax. [locie mpuxonma odepemHoro 3ampoca mporpamma
BBIJICP)KUBACT 3aJaHHBII WHTEPBAJ M HAYMHAET OTpeIeIeHIe HOBOTO MaKCHMYyMa,

U WHTEPBaJ sl OJIOKUpOBaHUs odeped, oTBeTunkoM mpu npuxone RING or HAYES-monewma,

U o0riee BpeMsi 3ByKOBOTO COITPOBOXKACHHUS TIPH BBIXOJIE 32 TPAHMUIIBI JUAMAa30HA HIIK 110 TPEBOTE B
THKaX;

0 JUTUTENILHOCTD 3BYKa/TIay3bl IIPU BOCTIPOM3BEICHUH 3ByKOBOTO CUTHAJIA B THKAX;



Y4acTOTa 3ByKa MPH BBIXOJIE 3a TpaHUIIbl quamna3ona B repuax (O - HeT 3Byka);
4acToTa 3ByKa Ipu 00bsiBiIeHH: TpeBoru B repuax (O - HeT 3Byka);
WHTEpBaJ, B CEKyH/IaX, Yepe3 KOTOPBIH MOBTOPSETCS aBAPUHHOE COOOIIECHUE,;
WHTEpBaJ, B CEKyH/IaX, Yepe3 KOTOPBIN TaCHET dKPaH,

C/IBHT 3ampOcCa 10 BPEMEHHU B CEKyH/aX;

PEXKUM pE3epBUPOBAHUS NIEPBUYHON HHPOopManmu B nojaupekropun SAFE;

KOJIMYECTBO TMOMBITOK YCTaHOBUTH CBA3b ¢ LI/III;

O 0o o oo oo d

BPEMEHHON WHTEpBaj B THUKaX, B TEUYEHUE KOTOPOTO YCPETHSIOTCS IaHHBIE NPU H3MEPEHHUH
9acTOTHI Yepe3 LenH KOMMYHUKAIIHOHHOTO TIOPTa,

O omrbKa B MPOICHTaX (He UCIIOJIb3YETCs);

g BpeMs KanmuOpoBKH B cekyHaax. Eciu Bpems kanmOpoBku pasuo O, B mporpamme !INFO.EXE
BMECTO KaJITHOPOBOYHBIX KOO (DHUIIMEHTOB B Tabnuile Oy/1eT BEIBOJUTHCS U3MEPSEMOE HAMPSIKEHUE,
BpEMs Ha CHATHE KOHTPOJISI BCKPBITHS B CEKYHAX;

WHTEPBaJ CKOJIB3AIIETO OCPETHEHHS B CEKyH/1aX;

MPOIEHT XOPOIINX 3HAYEHUH;

3alpeTUTh 3alOHATE (Al MPOTOKoNa,

BpPEMEHHOM MHTEPBaJl CTOPOXKEBOTO TaliMepa,

YCTaHOBKA TCCTOBOI'O PEKUMA JJIsl BCEX U3MEPSICMBIX IIapaMETPOB;

O O oo oo d

HUHTCPBAJI B MUKPOCCKYHAAX HJIS1 YAAJICHHUA UCKAXKCHHBIX UMITYJIIbCOB.

5 BBIXOJHBIE JJAHHBIE

[TomyueHHBIE OT WM3MEPUTEIHLHOTO KOHTPOJUIEpA JAHHBIC BBIBOJSTCS B MECSUYHBIA dailn B
nupektoputo  archive. Ums  gaitna MM_ff.csv, rne MM - Homep wmecsma. B ¢aiin  apxusa
3aMKCHIBAIOTCS JJAHHBIE, MTOJyYeHHBIC B OYEPE/IHBIX ceaHcax CBs3H. [lepBasi cTpoka apXuBa COACPIKUT
HAMMEHOBaHUsI CTOJONOB, KoTopble Oepyrcs u3 (aima ACK.PAR (HaumeHOBaHHs TMapameTpoB, K
KOTOPBIM BHa4alie J00aBICHBI CTOJIOIBI: HOMEp, 1aTa M BPEMsi, COCTOSIHUE, a B KOHIIE — MAKCUMYMBI).
Crom0116I OTACISIOTCSA APYT OT Ipyra TOYKOM ¢ 3amsatoi (ctanaapTHeiid popmar CSV). [Tycroe mecto

MCXKAY TOUKAMHU C 3amsaToN TOBOPUT 00 OTCYTCTBUU NAHHBIX - "OTKaBH, YTO JaHHBIC HCTOAHBIC.

6 IPOTOKOJI OBMEHA

Jlns oOMeHa TaHHBIMH B CETH HY)KHBI, KaK MUHHMYM, 1Ba ycTpoicTBa. OIHO U3 HUX - TJIaBHOE
yerpoiictBo MASTER (@ manbreiitiem Oynem HaswsiBath ero 3AKA3UYUMK), koTopoe MOXeT HayaTh

oOMEH JaHHBIMM, OTIPABUB B CETh MAKET C MHCTPYKLUSAMH, a JIPYroe - MOJYMHEHHOE YCTPOMCTBO
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SLAVE (B manbueiiiiem Oynem HasbiBath ero UCITOJIHUTEJID), kotopoe 00pabaThiBaeT MPUHSTHIC
UHCTPYKIHH.. [lopsimok oOMeHa TaHHBIMU B CETH HA3bIBAETCS MPOTOKOJIOM OOMeHa.

[Iporokon HeoOxomumass 4actb paboTel cuctembl. OH ompenenser kak 3AKA3UUK u
HUCTIOJIHUTEJIb ycTaHaBAMBalOT U MPEPHIBAIOT KOHTAKT, KaK MACHTHU(DUITUPYIOTCS OTIPABUTENb U
noJryyaTellb, KakuM O0pa3oM MPOUCXOAUT OOMEH COOOIICHUSIMHU, KaK OOHAPYKUBAIOTCS OIIUOKH.
IIpoTokon ympaBisieT IUKIOM 3anpoca M OTBETAa, KOTOPBIM MPOUCXOJIUT MEXKIY YCTpOWCTBaAMU
3AKA3YUK u UCITIOJIHUTEJIb.

IIpoTokon moapasymeBaert, uto B cetn oauH SAKA3UMK u no 247 UCTIOJTHUTEJIEN. Xots
NPOTOKOT M mojuepxkusaer 1o 247 UCIIOJHUTEJIEN, npaitBep AByxmpoBojHoil mmamn RS-485
o0bruHO monepkuBaeT 32 UCITOJIHUTEJIA. Kaxnomy NCITOJIHUTEJIFO npucBoeH YHUKaIbHBIN
aJipec yCTpoiicTBa B auamas3one ot 1 10 247.

Tonbko 3AKA3YUK MoxkeT MHMIIMMPOBATH TPaH3akIMio. TpaH3akuuud OBIBAIOT JMOO THUMA
3anpoc/oteet (agpecyetcst Tonbko oaud UCITIOJIHUTEJID), mubo mmpokoBemareabHbie - 03 0TBeTa
(anpecyrorcst Bce UCITOJIHUTEJIN). Tpan3akiusi COACPKUT OJMH KaJp 3ampoca ¥ OJUH KaJp OTBETA,
1100 OJMH KaJp MIMPOKOBEIIATEIIEHOTO 3aIpoca.

Hexotopsie xapakrepuctuku mnporokona Modbus dukcupoBansl. K HuM otHOCsTCS hopmar
KaJpa, TIOCIeI0BaTeIbHOCTh KaJpoB, 00paboTka OImMMOOK W HCKIIOYUTENBHBIX CHTYallWid, |
BBITTOJIHEHUE ()YHKIIUH.

Jlpyrue xapakTepucTUKU BbIOMparoTCs moJib3oBaTeneM. K HUM OTHOCATCS TUI CBSI3M, CKOPOCTh
oOMeHa, MPoBepKa Ha YETHOCTh U YUCJIO CTOMOBBIX OUT, DTH mapaMeTpbl HE MOTYT ObITh U3MEHEHBI BO
BpeMsi pabOThI CUCTEMBI.

[Ipy mepenave Mo JUHUSAM JAHHBIX, COOOIIECHUS IMOMEIIAIOTCS B «KOHBEpPT». <«KOHBEpT»
MOKH/IAeT YCTPOMCTBO 4Yepe3 «IOpT» U <IIePEeCchUIAETCS» M0 JIMHHUAM aJpecyeMOMYy YCTPOMCTBY.
ITpotoxon ModbusonuceiBaer «koHBepT» B opme KaapoB coobuieHuit. B coobiuenun ects AJPEC
nonyuarensi, ®VHKI[HA, koTopyto moiaydaTenb A0DKEH BBIMOIHUTE, [JAHHBIE, HeoOXonuMble IS
BbInosiHeHus 3toi pyukuu, u KOHTPOJIBHAA CYMMA niis KOHTpOJIst JOCTOBEPHOCTH.

Korga coobmenue nocturaer UCTIOJIHUTEJIS, oH BCckpbiBaeT KOHBEPT, YUTAET COOOIIECHHE,
M, €CJIM HE BO3HHKJIO OIIMOOK, BBIMOJHIET Tpebyemyro 3amauy. 3arem UCIIOHUTEJIb nomemaer B
KOHBEpT oTBeTHOE coolbmieHue u nocbutaetr ero 3AKA3UNKY. B orBerHOM coobmennu ectb A/{PEC
yctporictBa, @VHKI[HA, xotopas Oblna BeimoiHeHa, /JAHHBIE, monydeHHBIE B pe3yjbTaTe
BointoHeHus 3anauu, u KOHTPOJIBPHAA CYMMA nijis KOHTPOJIsS JOCTOBEPHOCTH.

Eciu cooblienne 6bl10 mupokoBemaTenbHbM (coobuienne s Beex MCITOJIHUTEJIEN), Ha

YTO YKa3bIBACT aJIpeC O, TO OTBCTHOC COO6H_I€HI/I€ HC nepcaacTcCs.



Oo6bruHO 3AKA3YUK mnoceinaer cnenytomee cooduenue apyromy MCIIOJIHUTEJIIO nocne
npueMa KOPPEKTHOTO OTBETa, JIMOO MOCIe MCTEYEeHHs BPEMEHHU OXKHMIaHWs OoTBeTa (TaiiM-ayrta). Bce
coolmennst Moryt paccmaTpuBathesi kak 3ampochl 3AKA3UMKA, reHepupymoomue OTBETHBIE
coobmenus: MCITOJIHUTEJIA. [upokoBemarenbHble COOOIIEHHS MOTYT paccMaTpHUBaThCs Kak

3arpockl, He TPEOYIOIINE OTBETHBIX COOOIICHUH.

6.1 Pexxumbl epeaun

PexxuMm mepemaun ompenensieT CTPYKTYpY OTAEIbHBIX OJOKOB MH(pOpPMalMd B COOOIIEHWU U
CHCTEMbI CUHUCIICHHS, MCIIONb3yeMYI0 Ul Tepenavn jJaHHbiX. B cucteme ModbuscymiectByror asa
pexxuma niepegaun ASCIl u RTU (Remote Terminal Unit) Msr ucnons3yem peskum mepenaun RTU,
nosToMy Oyzem onuckiBath npotokon Modbus-RTU.

B pexxume RTU nanHble niepeatoTcsi HEPEephIBHBIM MTOTOKOM B BUjIe 8-pa3psIHBIX TBOMYHBIX
CHMBOJIOB.

6.2 OOHapyXeHHE OIUO0K

CymecTByeT ABa Tuma OMIMOOK, KOTOpbIE MOTYT BO3HHMKATh B CHCTEMax CBSI3H. OIIMOKHU
nepefayd M MpOrpaMMHbIe WM onepatuBHbie omuOku. Cucrema Modbus umeer cnocoGsr
OTIpEICTICHHSI KaXKJI0T0 TUIIA OIIHUOOK.

OmubOKu CBSI3M OOBIYHO 3aKIIOYAIOTCS B M3MEHEHUW OWTa miaum O6ut cooOmieHus. Hampumep,
oaiir 0001 0100Guoxet m3menuThes Ha 0001 01100mMOKY CBA3M BBISBIISIOTCS TIPH ITOMOIINA CHMBOJIa
KaJ|pa, KOHTPOJIS 110 YETHOCTU U U30BITOYHBIM KOJIMPOBAHUEM.

Korna oO6HapyxuBaeTcst ommbKa KaJpupoBaHusl, YSTHOCTH M KOHTPOJILHOW CyMMBI, 00paboTKa
coobmenus npekpamtaercs. UCIIOJIHUTEJIb He nomxkeH reHepupoBaTh OTBETHOE cooOiieHue. ToT
e pe3yapTaT OyJeT, eciu ObUT UCTIoIb30BaH aapec HecymecTBytomero MCTIOJIHUTEJIA.

Eciu Bo3HHMKaeT ommOKa CBSI3M, JaHHbIE COOOIICHHWS HEHAJeKHBI. Y CTPONCTBO
NCTIOJIHUTEJIb He MOXET ¢ YBEpEHHOCTHIO OMPEEIIUTh, YTO COOOIIEHIE ObUIO apecOBaHO NMEHHO
emy. Muaue NCIIOJIHUTEJIb moxeT oTBeTUTH COOOIIEHUEM, KOTOPOE HE SBIIAETCS OTBETOM Ha
ucxoueiid 3ampoc. YcrporctBo 3AKA3YMK nomkHO mporpaMMupoBaThCsl Tak, 4TOOBI B Clydae He
HOJY4YEHHUs] OTBETHOro cooOlieHuss B TedeHue ompeneneHHoro Bpemend, 3AKA3ZYUK npomxen
¢bukcupoBaTh OMIMOKY CBS3U. [IpOMOIDKUTENHLHOCTh ATOTO BPEMEHHU 3aBUCUT OT CKOPOCTH OOMEHa,
tumna coodmenus, u Bpemeru onpoca UCITOJIHUTEJIb. ITo ucredenuto storo neproaa, SAKA3ZUUK
JIOJDKEH OBITh 3alPOTPaMMHUPOBAH Ha PETPAHCIIAIIMIO COOOIICHHUS.

Jns obecnieueHus KadecTBa mNepepavd JaHHbIX cuctemMa Modbus obecrieunBaeT HECKOJIBKO

ypOBHCfI O6H21py>K€HI/I${ OIIINOOK. I[J'ISI O6H3.py>K€HI/I${ MHOKECTBEHHOI'O M3MEHEHUSI OUTOB C006H_I€HI/IH
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cucTeMa HCIob3yeT H30bITOuHbIH KoHTpoib: CRC. OGHapyxkenue ommubok c mnomompbio CRC

BBIINIOJIHACTCA aBTOMATHUYCCKH.

6.3 KaapoBasi CHHXpOHH3AITUS

B pexume RTU nauanoMm HOBOTO Kajapa sIBISIETCSl THUIIMHA B CETH B TEYCHHE BpPEMEHU
npoxoxaenust 3.5 cumBosioB (T+T+T+T/2, rne T — Bpemst IPOXOXKACHUSI CHMBOJIA TIPH BBHIOPAHHOM
ckopoctu npuéma/nepenaun aanubix). MCTIOJTHUTEJIb cunTaer BpeMs mocie Mpuxojaa CHMBOJIA,
€CIIM TPOILIO BpeMs, paBHOE MEpUOIy cienoBaHus 3.5 CHMBOJIOB, TO 00pabaThIBAacT NPUHATHIC
nannbie. Clieyronmil MpUHUMAaeMbIii 0aiiT - 3TO ajpec yCTPOHCTBA B HOBOM COOOIICHHH.

Tabmuma 1
dopwmar kaapa coobmieHus B pexxnme RTU

Appec | @ynkuus | JlaHHble KontponbHas cymma T+T+T+T/2

THTHT+T/2 8 our 8 our N * 8 our 16 6ur

6.1.1Tloxne ampeca

[Tone appeca cnemyeT cpa3y 3a HayaJIOM Kajipa M COCTOUT M3 OJHOTO 8-pa3psiIHOTO CHUMBOJIA.
OTi OWTHI YKa3bIBaIOT aJpec YCTPOWCTBA, KOTOPOE JOKHO TMPHUHATH COOOIIEHUE, MOCIaHHOE
3AKA3YUKOM. Kaxneii HWCIIOJIHUTEJIb pomkeH WMETh YHUKAJIbHBIA aJpec, U TOJBKO
aZpecyeMoe yCTPOMCTBO MOKET OTBETUTh HaA 3aIpoc, KOTOPBIA COIEPKUT ero azapec. B oTBeTHOM
coobmenunn aapec uapopmupyer 3AKA3ZUUKA, ¢ kakum UCITOJIHUTEJIEM ycTtanoBnena cBs3b. B
MIMPOKOBEHIaTebHOM peskume ucnonb3yercs aapec 0. Bce UCITOJIHUTEJIN unTepripeTHPYIOT TaKoe

COO6H.I€HI/I€ KaK BBITIOJIHCHUC OIIPCACIICHHOI'O HeﬁCTBHH, HO 0€3 MOCEHIIKH IOATBCPIKACHUS.

6.1.211one GpyHkmu

[Tone xoma ¢yukmuu ykaseiBaer azapecyemomy WMCIIOJIHUTEJIIO, kakoe neicTBue
BImOHUTE. Koabl ¢pyakuuii Modbus crierimansao paspaborans st cBszu [IK u uHAyCTpHATBHBIX
KOMMYHHMKaIMOHHBIX cucteM Modbus.

Crapmmii 6ut sToro nosisa ycrtanasiuaercs B enunuity MCITOJIHUTEJIEM B ciygae, eciiv oH
xoueT npocurHamutbh 3AKA3UMKY, 4to oTBeTHOE COOOIIIEHNE COMEPKUT OMHOKY. DTOT OUT OCTaeTCs
HYJEM, €CJIM OTBETHOE COOOIICHNE TIOBTOPSIET 3aMPOC WK B CIIy4ae HOPMAJIBLHOTO COOOIIECHUS.

Tabmuna 2
Konp! ncnonbzyemsix ¢ynkiuii Modbus
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Kon HazBanue JeiicTBue

03 READ HOLDING REGISTERS HOJ'IyquI/Ie TCKYHICTI0 3HAYCHHUA OAHOT'O WJIN
HCCKOJIBKUX PCTUCTPOB XPAaHCHUSI.

06 FORCE SINGLE REGISTER 3anuch HOBOTO 3HAYCHUS B PETUCTP.

16 FORCE MULTIPLE REGISTERS VcTaHoBUTH HOBBIE 3HAUCHUS HECKOJBKUX
IMOCJICAOBATCIIbHBIX PETUCTPOB.

6.1.3IloJie naHHBIX

[Tone mauHbIX comepkuT uHpopMmarmio, Heodxoaumyto MCITOJIHUTEJIIO ans BeImosHEHUS
yKa3aHHOW  (YyHKUIMH, €cod O3TO  3alpoc, WM  COACPKHUT  JaHHBIE, MOJATOTOBJICHHBIC
HUCIIOJIHUTEJIEM, ecnm 3T0 OTBeT Ha 3ampoc. JlaHHBIE TMEpeaaroTcs CTapluiuM OalToM BHEpEn
(1—0). Ecnu nepenaércst 4-6aiiToBoe uucio (2 peructpa) ¢ riaBaromeé 3amsroid, To B KaKJIOM U3 2-X

PETUCTPOB MOPSIOK CIIe0BaHUs OalT TOXke cTapium Oaiirom Briepén (1—-0—3—2).

6.1.411one KOHTPOJIBHON CYMMBI

Oto none no3possier 3SAKA3ZUUKY u UCITOJIHUTEJIIO npoBepsiTh cooOlieHne Ha HaIMIue
omubok. MHorma, BeiencTBHE SJEKTPUUECKUX IMOMEX WM JIPYTUX BO3ACUCTBHMA, COOOIIECHUE TpH
NEPEChUIKE OT OJHOTO YCTPOHCTBA K JPYrOMy MOKET HE3HAYUTEIbHO W3MEHUThCS. Pesymbrar
npoBepku KOHTpoabHOU cyMMbl ykaxkeT WMCITIOJIHUTEJIIO wnu 3AKA3UMKY pearupoBaTh Win HET
Ha TaKoe COOOIIeHne. DTO YBEINIUBACT HAACKHOCTD U 3 dexTuBHOCTS cicteM MODBUS.

B Modbus-RTU npumensiercs nmkimuueckuii kon CRC-16 (Cyclic Redundancy Check).
CoobOmenne (TombKO OWTBI JaHHBIX, 0€3 ydeTa CTapT/CTOMOBBIX OMT W OUT YETHOCTH)
paccMaTpHUBAIOTCS KaK OJIHO MOCJIEIOBATEIBHOE ABOUYHOE YHCIIO0, Y KOTOPOTO CTapIIWii 3HAYAIHil OUT
(MSB) nepenaercst nepBbiM. CooOIIEHHE YMHOXKAETCS HA x*e (caBuraercst BieBo Ha 16 Out), a 3aTeM
pemutes Ha X o+X™+X%+1, Beipaxkaemoe Kak asomdsoe wmciao (11000000000000101)]enas yacts
pesynbTata WrHopupyercs, a 16-Tu OMTHBII OCTaTOK (MpPEeIBApUTENHLHO WHUIHATM3UPOBAHHBII
SIMHUIIAMY JIJIsI TIPSIOTBPAILCHHS CIy4dasi, KOTJa Bce COOOIICHUE COCTOMT M3 HYJeH) No0aBIsieTcs K
COOOIIEHNIO KaK JBa OaiiTa KOHTPOJbHOW cymMmbl. [lonmydennoe cooOmienue, Bkitodaromee CRC,
3aTeM B IPHEMHHUKE JEIATCs Ha TOT ke mommHoM (X *+X*°+X?+1). Eciu omu6ok He GbUIO, OCTATOK OT
JeNIeHHs] JOJDKCH TONMyduTcs HyieBbM. [lomydarens cooOmenust nomken paccuntatb CRCxox u

CPaBHHUTb €T0 C MOJIyYeHHBIM KOJIOM. Best aprdmeTnka BbInonHsieTest o Moayato 2 (0e3 nepeHoca).
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6.4 VICKITFOUnTENbHBIC CUTYAIuN

Koasl wuckmrountenbHbIX cutTyanuii npuBeaensl B Tabmuie. Korma HWCITOJIHUTEJIb
oOHapy)XHMBaeT OJIHYy M3 OJTHUX OMmMHUOOK, OH TmochkutaeT oTBeTHoe coobmeHne 3AKA3ZYHUKY,
conepxkamiee agpec MCIIOJIHUTEJIA, xon ¢yHKIuMM, KoJ OMMOKM M KOHTPOJIbHYIO cymmy. Jlis
yKa3aHus Ha TO, YTO OTBETHOE COOOINEHHE — 3TO yBEIOMJICHHE 00 OIIMOKe, CTapiInii OUT moJisd Koja

¢dyHkuuK ycraHapiuaercs B 1.

Tabmuma 3
Konp! ommbok
Kon Ha3spanue CMbICTT
OyHKIUS B TPUHATOM COOOIICHUH HE MOICPIKUBACTCS Ha
01 | ILLEGAL FUNCTION anom UCTIOJIHUTEJIE.
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 HUCITIOJIHUTEJIA.
SLAVE DEVICE HUCIIOJIHUTEJIb ne Moxer 3anucath gannsie Bo FLASH
04
FAILURE IaMsTh.
7 ®YHKIIUHU ITPOTOKOJIA

Lenp manHOTO pasaena - ONpeAeNTUTh oOUHiA (popMaT COOTBETCTBYIOIIMX KOMaH/, JOCTYITHBIX
nporpammucty cucteMbl MODBUS. B pa3zzaene onucanbl popmar Kaka0ro 3ampoOCHOTO COOOIIEHUS,
BhIMOTHAEMast QYHKIMS ¥ (pOopMaT HOPMAILHOTO OTBETHOTO COOOIICHHS.

7.1 ®ynkuus 03 Urenue peructpos/Read Holding Registers)

[Ipumensiercs 1y uTeHUs JBOMYHOTO coaepkanus peructpoB UCTIOJTHUTEJIA.
3AIIPOC:
Coo0mieHue 3ampoca CHenupUIMpPyeT HadadbHBIA PETUCTP W KOJUYECTBO PETUCTPOB IS

gyrenus. Hymeparus peructpoB Haunnaercs ¢ O (peructpsr 1-16nymepyrores kak 0-15).

Tabmnuma 4.

3ampoc Ha ytenne peructpoB 42-43VCITOJIHUTEJIA ¢ angpecom 1.

Homep | Howmep Gaiita YcaoBHoe
IIpumep

Oaiita B YHCJIE o0o3HaueHue

0 - Anpec 01 01

1 - OyHKIUSA 03 03

2 [1] HauanpHbIit 000B 00

3 [0] azpec 0B

4 [1] Konuyectso 0002 00

5 [O] pErucTpoB 02

6 [1] KonrtponbHas B5C9 B5

7 [0] cymMma C9
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OTBET:
JlaHHBIE PETUCTPOB B OTBETE MEPEAAIOTCA KakK JBa OaiiTa Ha peructp. balTsl peructpos

nepefalTes cTapmuM Oaiitom Brepén. KoamyecTBo perucTpoB nepenaBaeMbIX 3a OJHO OOpaleHHe

onpeaensercs: Bo3moxkaoctsimu UCTIOJTHUTEJIA.
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Tabmura 5.

OtBet Ha komaHy uyteHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.
Homep | Homep Gaiita VYcnoBHoe
IIpumep
Oaiita B YHCJIE o0o3HaueHue
0 - Anpec 01 01
1 - OyHKUUSA 03 03
2 Cuérumuk Oaift 04
3 [1] JlaHHbIE 0000 00
4 [0] peructp 11 00
5 [1] JlaHHbIE D20F D2
6 [0] peructp 12 OF
7 [1] KonTtponphas E697 EG6
8 [0] cymMMma 97

7.2 ®yuxius 04 Urenue perucrpos/Read Input Registers)

[Ipumensiercs uis yTeHUs: ABOMYHOTO coaepxkanus peructpoB UCIIOJIHUTEJIA.
3AITPOC:
CooOmieHue 3ampoca CHenuUIMpPyeT HaudadbHBIA PETUCTP W KOJUYECTBO PETUCTPOB IS

gyrenusi. Hymepaiust peructpoB Haunnaercst ¢ O (peructpsr 1-16nymepyrorest kak 0-15).

Ta6muma 6.

3arnpoc Ha yteHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.

Homep | Howmep Gaiita YcnoBHoe
IIpumep

Oaiita B YHCJIE o0o3HaueHue

0 - Anpec 01 01

1 - OyHKUUSA 03 03

2 [1] Hauanbublit 000B 00

3 [0] azpec 0B

4 [1] KomuuectBo 0002 00

5 [O] PETHCTPOB 02

6 [1] Kontponphas B5C9 BS

7 [O] cyMMma Cc9

OTBET:
JlaHHBIE PETHCTPOB B OTBETE MEpEAArOTCs Kak jaBa Oalita Ha peructp. bailTel peructpon

NnepecaarnTCa CTapumum OaliToM BHepéI[. KommaectBo PErucTpoB nepecaaBacMbIX 3a OJHO 06paH_I€HI/I€

onpeaensercs: Bosmoxkaoctsimu UCTIOJTHUTEJIA.
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Tabmuia 7.

OtBet Ha komaHy uyteHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.
Homep | Homep Gaiita VYcaosaoe
IIpumep
Oaiita B YHCJIE o0o3HaueHue
0 - Anpec 01 01
1 - OyHKUUSA 03 03
2 Cuérumuk Oaift 04
3 [1] JlaHHbIE 0000 00
4 [0] peructp 11 00
5 [1] JlaHHbIE D20F D2
6 [0] peructp 12 OF
7 [1] KonTtponphas E697 EG6
8 [0] cymMMma 97

7.3 ®ynkuus 06 Bamucs oxHoro peructpa/Preset Single Register )

[Ipumensiercs A 3anuMcu 3HAYeHUs] B €IUMHUYHBIA peructp. Ilpu mmpokoBemaTenbHOU
nepenaye Ha Bcex UCITOJIHUTEJIAX ycranaBnuBaeTcs OAWH U TOT K€ PETUCTD.

OOBIYHO HCTIONB3YeTCs s TepBOHAaYANbHOM ycTaHoBkH anapeca MCITOJIHUTEJIA.

3AIIPOC:

3anpoc COAEPIKHUT CCBUIKY Ha PETHCTP, KOTOPBIH HEOOXOAMMO YCTaHOBUTH M 3HAYCHUE,

KOTOpPOC€ HAJ10 B HCT'O 3aIIMCATh.

Tabnwuma 8.
3anpoc Ha 3anuch peructpa 00 UCITOJIHUTEJIS ¢ agpecom 1.
Homep | Howmep Gaiita YcnoBHoe
IIpumep

Oaiita B UHCIIE 0003HaueHne

0 - Anpec 01 01

1 - OyHKUUSA 06 06

2 [1] Anpec 0000 00

3 [0] perucrpa 00

4 1 01

5 [[0]] Jlanabie 0100 00

6 [1] Kontponbhas 885A 88

7 [0] cymMa 5A

OTBET:
HopmManbHblit 0TBET TOBTOPSIET 3aMpoc.
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Ta6muma 9.
Ortser Ha 3anpoc 3anucu peructpa 00 UCTIOJIHUTEJIS ¢ agpecom 1.

Homep | Homep Oaiita VYcaosaoe
IIpumep
Oaiita B YHCJIE o0o3HaueHue
0 - Anpec 01 01
1 - OyHKUUSA 06 06
2 [1] Anpec 0000 00
3 [O] perucrTpa 0C
4 1 01
5 {0} [annbie 0100 00
6 [1] KonrponbHas 885A 88
7 [0] cymma S5A

7.4 ®ynkuus 16 (Banucs B peructpel/Preset Multiple Regs)
IpuMeHsieTcs Ul 3allMCH 3HAYCHHI B IMOCIIEI0BATEIbHOCTh PETHCTPOB. 3alpoc yKa3bIBaeT

PETUCTPLI AJI 3allUCH, UX KOJIUYCCTBO U JJaHHBIC, KOTOPLIC COACPIKATCA B IIOJIC JAaHHBIX 3aIlIpOocCa.
KomnuaectBo PErucCcTpoOB 3alMUCbIBACMBIX 3a OOHO O6paH_I€HI/I€ OIIpCACIIACTCA BO3MOKHOCTAMUA
UCIIOJIHUTEJIA.
3AIIPOC:
33.Hp00 COACPIKUT CCBUIKY Ha pPETUCTDP, KOTOpBIfI H€06XOI[I/IMO YCTAaHOBUTb W 3HAYCHHUC,

KOTOPOC HAaAO0 B HECTO 3aIlliCaTh.

Ta6muma 10.
3anpoc Ha 3anuch B peructpbl ¢ 0o 2 MCTTIOJIHUTEJIA ¢ agpecom 1.
Homep | Homep Oaiita VYcaosHoe
IIpumep

Oaiita B 4HCJIE o0o3HaueHue

0 - Anpec 01 01

1 - OyHKIUSA 10 10

2 [1] HauanbHblit 0000 00

3 [0] azpec 00

4 [1] Konuyectso 0003 00

5 [O] PErHCTPOB 03

6 - Cuétuuk OGaiT 06 06

7 1 01

3 {O} Janubie 0119 19

9 1 04

5 {0} JaHHbIE 0405 05

10 1 03

11 { 0} JaHHbIE 0204 04

12 [1] KonTtposnbHas EBO1 EB

13 [0] cymMma 01

OTBET:
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Hopmanbnsiii otBetr conepxut agpec MCIIOJIHUTEJIS, xox dbyHKIMM, HavadbHBIN

aJIpeC, U KOJIMICCTBO PCTrUCTPOB.

Tabmuma 11.
Otser Ha 3anpoc 3anucu peructpoB 0-2 MCTIOJIHUTEJIA ¢ anpecom 1.
Homep | Homep Gaiita VYcaosHoe
IIpumep

Oaiita B YHCJIE o0o03HaueHue

0 - Anpec 01 01

1 - OyHKuus 10 10

2 [1] HauanpHbIit 0000 00

3 [0] azipec 00

4 [1] Konuyectso 0003 00

5 [O] pErucTpoB 03

6 [1] Kontponphas 8008 80

7 [O] cyMMma 08

J11s1 KOHTPOJISt 3aITUCH PETUCTPOB MOXKHO TMOCIIATh 3aMpoc Ha uTeHue perucrpos 0-2
HUCTIOJIHUTEJIA ¢ anpecom 1: 01 03 00 00 00 03 05 GBecnu Bc€ ObLIO 3aITMCAHO MPABUIIBHO, OT
NCTIOHUTEJIA npunér oreer: 01 03 06 01 19 04 05 02 04 2C F4.
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8 OITUCAHHUE PEI'’UCTPOB JATUUKA BETPA
8.1 CtpykTypa JaHHBIX

Hwxe mpuBenena cTpykTypa JaHHBIX, HCTonb3yeMas st Hactporiku MK-26. Bce mapamerpsl

CTPYKTYPbI JOCTYITHBI JIJIsI 3aIIMCH U YTCHUsI C TIOMOIIbI0 QyHKIM# poTokosna Modbus.

typedef struct {

U8  object; Ibapec UICTIOJTHUTEJLS

U8 wsec; /BpeMst u3MepeHusl TEKYIIEero 3Ha4eHus B cekyHaax (3 wiu 5);

_U16 id; Mneatudukarop MK-26
//************************************************* *kkkk

_F32 ac[2?]; kosdduitneHTsI THHEHHON KOPPEKTUPOBKH HATPABICHHUSI

_F32 mc[2];/ K03 (PHUITUCHTBI JTMHEHHON KOPPEKTHPOBKH CKOPOCTH
//************************************************* *kkkk

_F32 fval[19]; [[3HaYeHus1 CKOPOCTH W HANPABJICHUS BETpa

} eepromData;

IMocnemuue 76 GaiiT cTpyKTYphl JaHHBIX, 19uncen ¢ miaBaromieii 3amsroii fVal[19], noctymHbl
TONBbKO st yTeHus. Kaxxmas mapa OalT CTPYKTYpbl JaHHBIX COOTBETCTBYET PETHUCTPY HPOTOKOIA
Modbusco cmemennem 10 peructpor (20 6aiiT), . €CliM CYUTHIBATH JAHHBIC C TOMOIILIO QYHKIMH 3.
Ecnu ucnons3oBath Ui uTeHHs QYHKIUIO 4, TO pe3ylbTaTbhl U3MEPEHHUI MOXKHO YHTATh HAYMHAS C
HYJICBOTO PETUCTpA.

[MonpoOHEe COOTBETCTBHE COACPKUMOTO CTPYKTYPBI JAHHBIX U PErucTpoB mporokoia Modbus
OyJeT onucaHo HWKe B Tabymnax 12, 13.

8.2 Peructpbl HACTPOHKH METCKOMILIICKCA

Ta6muma 12
Homep | Homep
CrpykTypa Onucanue
peructpa | Oaiira
0 0 wse( BpeMs u3MepeHHst TEKYIIEro 3HaUeHUs
1 objec anpec UCITOJIHUTEJLA
1 g id HICHTH()HUKATOP METEKOMILIEKCA
2 4
3 2 ac[0] Koadduuentsr noaunoma 1-oi
; CTETICHHU JJISl KOPPEKTHPOBKH
4
9 ac[1] HAalpaBJICHUsSI BETPa
5 10
11
6 12
7 ﬁ mcl[0] Koadpdunments: nonunoma 1-oit
12 CTEIICHH JJIsl KOPPEKTUPOBKH MOJTYJIS
8
17 mc[1] CKOpPOCTH BeTpa
9 18
19
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8.3 PerucTpsl pe3ysbTaToB H3MEPCHHI

Ta6muma 13
Howmep peructpa | Homep 6aiita | CtpykTypa [Tapamerp
10 5 fVal[0] Texymas ckopocTh
11 = BeTpa
12 24
%5 fval[1] Tekylllee HanpaBeHue
13 = BeTpa
14 29
29 fval[2] | Cpennss 3a 10 munyt
15 = CKOpOCTh BETpa
16 = fval[3] | Cpennee 3a 10 MumyT
17 = HalpaBJIcHUE BETPa
18 = fval[4] | Makcumym ckopocty
19 = BeTpa 3a 3uaca
20 i fVal[5] Hanpasnenue makcu-
21 I MyMa 3a 3uaca
22 ~ fval[6] MakcuMyM CKOPOCTH
23 48 Betpa 3a 10mMuHYyT
24 — val[7] Hanpasienue Makcu-
25 50 myma 3a 10MuHYT
26 % fval[8] CpenHsis 32 2 MUHYTBI
27 > CKOpPOCTb BETpa
28 i
57 fval[9] | Cpennee 3a 2 MuHYTEI
29 = HalpaBJICHUE BETPa
30 & fval[10] | Makcumym ckopocty 3a
31 o nocyeIHre 2 MUHYTBI
32 64
&5 fval[11] | Hanpaenenne maxcu-
33 o8 MyMa 338 2 MUHYThI
34 s
69 fVal[12] Cpennsis 3a 1 MuHyTY
35 70 CKOpOCTh BETpa
36 7
73 fval[13] | Cpemnee 3a 1 MunyTYy
37 I HalnpaBJICHUE BETPa
38 76
77 fval[14] | Maxcumym ckopocty 3a
39 I TIOCJIC/THIOK MHHYTY
40 80
81 fVal[15] Hanpasnenue Makcu-
41 o2 MyMa 332 MHHYTY
42 z
85 fval[16] | Makcumym ckopoct
43 = OT MOMEHTa cOpoca
44 55 fVal[17] | Hanpaenenue maxcu-
45 - MyMa OT cOpoca
46 % fval[18] | Bpems B cexynuax or 3
47 54

JaCoBOIro MakCuMyma
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8.4 OnepaTuBHOE yIIpaBJICHUE

I[J'ISI pooca MaKCUMYMOB HCIOJIB3YCTCA PETUCTP 48 B KOTOpBIfI Hago 3anucarb 4uCJIO C

noMompto QyHKimu 6 wiau peructp O B KOTOpBIH Hamo 3amucath JIO00€ YHCIO C IOMOIIBIO

byHKIUH 5.
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