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Y10 HOBOTIO

C nosisnennem sepcum 1.9 BCTPOEHHOrO NporpaMMHOro obecneyeHunst Bol4MCnMTens
BKT-7 B npoTokon o6bMeHa BHECEHbI cneaylwme N3MeHeHNS:

e /I3ameHunca aHanua oTBeTa Ha 3anpoc «Hadano ceaHca CBA3NY;

e V3aMeHuUnca aHanua oTeeTa npu Nosly4eHnn «CBONCTBY;

e /IameHunocb nepeudncrneHne, onucbiBarLee BCe BO3MOXHbIE 3NTEMEHTbI AAaHHbIX
B BbluMcnutene (B cBA3nM C¢ gobaBneHMemM 3MEMEHTOB AaHHbIX «Hannive He-
LUTATHOW CUTyaLMM MO TEMNOBOMY BBOAY» WU «CYETYMKU BPEMEHU AMArHoCTMYe-
CKMX CUTyaLun»);

e /I3ameHunca aHanua oTBeTa Ha 3anpoC «4YTEHNE OAHHbIX...»;

e [lpepgycmoTpeHa paboTta npu MCNONb30BaHMM BbIYUCIIUTENEN CO BCTPOEHHbLIM
apantepom RS-485 (cm. O600OLLeHHasa CTpyKTypa 3anpoCcoB/OTBETOB B CETEBOM
npoTtokone Modbus);

e [losiBMNacb BO3MOXHOCTb YMTaTb HE TOSIbKO TEKYLUUI HOMEP CXEMbI U3MEPEHUS,
HO N HOMEpP CXeMbl U3BMEPEHNSA N3 apXUBA;

C nosasnennem sepcumn 2.0 BCTPOEHHOro NPOrpaMMHOro obecrnevyeHunst BblMNMCNUTENS
BKT-7 B npoTokon obmeHa BHeCeHbI criegyoLlme N3MeHeHns:

e MakcumaneHbIn pasmep bydepa cooblieHnsa nameHuncs ¢ 256 Ha 264 6anTa;

e I3MeHUNocb nepeyvncrieHne, onucbiBaoLlee BCe BO3MOXHbIE 31IEMEHTbI AaHHbIX
B BbluncnuTerne (B cBs3n ¢ gobaBrneHnemM aNeMeHToB AaHHbIX «4ONOMHUTESTbHOE
AaBrieHne» U « 4ONOMHUTESbHBIN BXOAY).

e [losiBMNacb BO3MOXHOCTb UCTAHLMOHHO YyNpaBniaTb AUCKPETHBIMU BbIXO4aMM.

e OnucaHa BO3MOXHOCTb YTEHNA HOMepa akTUBHOM 6a3bl AaHHbLIX U aeHTuduka-
Topa ABoHeHTa (HaumHaga ¢ sepcum 10O 1.9).
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1 MpuHUMN opraHM3auuun AaHHbIX, AOCTYMNHbIX
yepe3 ceTb, B TennoBbliyncnutene BKT-7

B cooTtBeTcTBMM C PykoBOACTBOM NO 3Kcnnyatauuu Tennosblumncnntens BKT-7
npegHasHavyeH ans ydeTta, perncrpaumm M AUNCTAHUMOHHOMO MOHUTOPUHra KonuyecTtsa
TennoTbl (TENNIOBOW 3HEPrUKN) N NapamMeTpPoB TEMSIOHOCUTENS B CUCTEMAX BOOSHOMO Te-
nnocHatxenus. Nog AMCTAHUMOHHBIM MOHUTOPUMHIOM MOHMMaeTcs paboTa TennoBbl-
YyncnuTensa B CeTU, yaaneHHbIn 4OCTYN C NOMOLLbIO MOAEMHON CBS3M UKW HENOCPEACT-
BEeHHas paboTa C KOMNbIOTEPOM. B 9TOM crnyyae NpUMeEHSeTCs CUMCTeMa BEPXHErO YpPOB-
HA — MepCOHanbHbIN KOMMNbIOTEP C YCTAHOBIEHHbIM CNEUNann3npoBaHHbLIM NporpaMmm-
HbiM obecrnevyeHnem.

Cuctema BEpPXHEro YPOBHS MOXET MofyyaTtb OT Tennosbluncnutens BKT-7 crnepyto-
LMe AaHHble:

e TEKyLLUME N apxmBHble pe3ynbTaTbl MIBMEPEHUI (TEMNEPATYpPbI, AaBMEHNS, MACChI,
obbembl U T.4.);

e TaK HasblBaeMble «CBOWCTBA» (HaMMEHOBaHWE €OUHUL M3MEPEHUA U AaHHble,
HeobxoaMMble AN NpPaBUibHON MHTEpNpeTauum OTBETOB BblYMCIIUTENS).

Kaxgasa ns atmx BefiMymMH HasblBaeTCs 31eMEeHTOM AaHHbIX. B 3aBMCMMOCTY OT Bbl-
BpaHHOWN CXeMbl U3MEPEHUS ANIEMEHTbI AAaHHbIX MOrYT y4acTBOBaTb UMW HE y4acTBOBATb
B uamepeHusax. Hanpumep, B cxeme nameperHnsa Ne1 ans tennosoro Beoga Ne1 temne-
paTypa t2 yyacTByeT B pacyeTax, a B cxeMe naMepeHnsa Ne6 — HeT. ONeMeHTbl JaHHBbIX,
y4yacTBylLME B N3MEPEHNAX, HA3bIBAOTCA aKTUBHbIMMU, HE Y4aCTBYHOLLUNE B U3SMEPEHU-
X — HEe aKTUBHbIMM.

B 3aBMCMMOCTUN OT CXEMbI n3mepeHna BblHUCTTUTESb CbOpMI/IpyeT MaCKy aKTUBHOCTU
ANIeMeHTOB, T.€. OJ14 KaXOoro anemMeHta OaHHbIX onpepnendeTcd, aktTMuBeH Jin OH npu
OaHHOWN cxeme N3MEpPEHNA. OneMeHTbl AaHHbIX «CBOWCTBY» ecez20a aKmueHhbl.

B npouecce akcnnyaTaumm npubopa MoXeT BO3HUKHYTb CUTyauusi, KOrda cxema u3-
MEepEHUsT MeHSIETCS (HanpMMep, NpU CMEHe ce30Ha MOXKET MPUMEHSITLCS «NETHSAS» UNnn
«3MMHAA» cxema). Mpu U3MEHEHUN CXEMBbI, UBMEHSIETCA U MacKka akTUBHOCTMW.

Cxema M3MepeHuUn COXpaHAeTCs B KaxOoW apXMBHOM 3anucu, No3TOMY Macka ak-
TMBHOCTU 3N1EMEHTOB (POPMUPYETCS BblYMCNIMTENEM ONSA KaKOOW apXMBHOW 3anmncu B
MOMEHT obpalleHnsa K BbluncnuTento. Ecnn B BbluncnuTene MaMmeHunacb cxema msme-
peHusi, TO ONA apXMBHOW 3anucu, KoTopas CPOpMUPYETCS yKe MNOCre CMEHbl CXEMbI
N3MEPEHUS, Macka akTMBHOCTU ByaoeT oTnmnyaTtbCa OT Macku Anst TOM 3anucu, Kotopas
Oblna cpopmmnpoBaHa paHee. B mMacke akTMBHOCTU HEKOTOpPbIE 3IEMEHTbI MOryT CTaTb
aKTUBHbBIMW, NNK, HAOBOPOT, HEAKTMBHLIMW. Ta Macka akTUBHOCTU, KOTopas chopMUpo-
Banacb npu nocnegHemMm obpalleHnn CUCTEMbl BEPXHETO YPOBHS K BbIYUCIIUTENIO, ABNS-
€TCH aKTyaribHOMW.

N3 mackn akTUBHOCTU BblYMCNUTENb POPMUPYET NepeveHb aKTUBHbIX 3/IEMEHTOB.
Ecnun B macke akTUBHOCTU NPUCYTCTBYIOT BCE 3NEeMeHTbl AaHHbIX (aKTUBHbIE U HeaKTUB-
Hble), TO B NepeYeHb BXOAAT TONbKO aKTUBHbIE 3rieMeHThl. [lepeyeHb COCTOUT U3 CTPYK-
Typ, coaepallmx ABa nons:

e YCNOBHbIV agpec akTUBHOIO arnemMeHTa, WnpuHon 4 6anta;
e pa3MepHOCTb 3TOro anemMeHTa AfnnHon 2 GanTta.

Mpy nonyYyeHun AaHHbIX (APXUBHBIX UMW TEKYLLMX) OT BbIMUCIUTENSI CUCTEMA BEPXHETO
YPOBHS1 J0SKHA CHavyana 3anpocuTb NnepeyeHb akTUBHBIX 31eMEHTOB. /13 nepeyHs akTUBHbIX
3MEMEHTOB MOXHO BbIOGpaTb TOMbKO WMHTEpEecyloLlme KrMeHTa aneMeHTbl, chopMUpoBaTh



BKT-7 Peannsauus npotokona MOOBAC c.5

nepe4vyeHb 3remMeHTOB AnA 4YTeHUsA U 3arnncatb €ro B BbIMUCIIUTEIb. B panbHenwem Bbl-
YyucnnTesnb 6yﬂ,€T npucbinatb gaHHble B COOTBETCTBUN C 3alNCaHHbIM NepevyHeM.

Hanpumep, ecnu cuctema BEpXHEro yPOBHS M3 NEPEYHsl akTUBHbIX 3NIEMEHTOB, YC-
NoBHO cocTtosiwero 13 t1, t2, t3 Bbibpana Tonbko t2, To BblMMCANTENDb B OTBET Ha 3anpoc
«YTeHne gaHHbIX...» npuwneT nHgopmauno Tonbko no t2. MNMpn 3TOM NepedYeHb akTuB-
HbIX 3fIEMEHTOB B BbIYUCINTENE OCTaHETCHA NpexHUM. Cuctema BEpPXHEro ypoBHs dop-
MUpPYET NULLb NepeYEeHb 3IEMEHTOB A1 YTEHUSA OaHHbIX.

CnegyeTt noHUMAaTb, YTO NepeyYeHb aKTUBHbLIX ANIEMEHTOB ABMSETCA PYHKUMEN Ha-
CTPOEK BbluMcnuTens (B YaCTHOCTM CXEMbl M3MEPEHUSA) U HE 3aBUCUT OT TUNa AaHHbIX
3anpaluMBaeMbiX CUCTEMOW BEPXHEro YpoBHsA. T.e. Mpu 3anpoce nepeyvHsi akTUBHbIX
9NIEMEHTOB B MPOLECCE YTEHUS TEKYLMX 3HAYEHUM N apPXMBHbIX 3HAYEHUN NepedeHb
aKTUBHbIX 3N1IEMEHTOB BOyaeT TeM Xe caMbiM (NpU yCNoBUN HEU3MEHHOCTU CXEMbI M3Me-
peHus). OgHako, Npu YTEHUM 3HAYEHUN HEKOTOpPbIE dNEeMEHTbI AaHHbIX He ByayT MMeTb
cMmbicna. MNodacHum Ha npumepe. [onycTum, cuctema BEPXHEro ypPOBHA npo4dntana Ta-
KOW nepeyeHb akTUBHbIX 3JIEMEHTOB:

e T1noTB1;
e G1noTB1;
e M1noTB1.

Ecnu aToT xe nepeyeHb 3anmcaTtb B BbIYUCIIUTENb, B KA4€CTBE Nnepe4vHd 311eMeHTOB
OnAa YTteHunA, To Npu BbiNOJIHEHUNW 3anpoca Ha YTEHUEe OaHHbIX BbIYUCITNTESIb BEPHET:

e [1NA Tekywnx 3Ha4YEeHU:

» 3HadeHue T1 no TB1 + 6anTt kavecTtBa + 6ant HC;

» 3HadeHue G1 no TB1 + 6ant kayecTtBa + 6ant HC;

» 6GeccMmbiCnieHHoe 3HavyeHne M1 no TB1 + 06aWT kayecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT oTCyT-
cteyeT) + 6ant HC.

e [1na apXmMBHbIX 3HAYEHUIN (HACOBbIX, CYyTOYHbIX, MECSAYHbIX):

* 3HadeHue T1 no TB1 + 6anTt kavecTtBa + 6ant HC;

» 6GeccMmbicnieHHoe 3HaveHne G1 no TB1 + 6aWT kayecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT OTCyT-
cteyeT) + 6ant HC.

= 3HadyeHue M1 no TB1+ 6anT kayectBa + bant HC;

e [1ns NTOroBbIX 3HAYEHUN:

= 6GeccMmbicnieHHoe 3HayeHne T1 no TB1 + 6ant kadecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT OTCyT-
cteyeT) + 6ant HC;

= OGeccMmbicnieHHoe 3HayveHne G1 no TB1 + 6GawT kKadecTBa paBHbLIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT oTCyT-
cteyeT) + 6ant HC.

* 3HadeHue M1 no TB1+ 6anT kadecTtBa + 6ant HC;

T.e. crnegyeT yudnTbiBaTb CMbICIT 3NIEMEHTOB AaHHbIX Npu POPMUPOBAHUN CNNCKA
3N1eMEeHTOB Ans yYTeHus. Hanpumep, anemeHT M (macca) He nMeeT CMbICna B TEKYLLMX
3HaYeHusIX, T.K. ABNSETCA NapamMeTpOM, XapaKTePU3YOLNM HAKOMIEHHYIO BEMNYMHY. A
G (pacxon) He UMeeT CMbICna B apxmBe, T.K. CYyTb €ro - MrHOBEHHoe 3Ha4yeHune. OcobeH-
HO Ba)XHO 3TO ANs1 HEKOTOPbIX CXEM M3MEPEHMUs, KOraa akTMBHbI OYeHb MHOrne napa-
MeTpbl. 3anncas MOSMHbIN CMUCOK AN YTEHUS (BKIToYast He MMetoLne CMbICIT 3fTIEMEHTbI)
CUCTEMa BEPXHEro YPOBHSA «3acTaBNseT» BblYUCAUTENb AaTb OTBET MO KaXaomy arne-
MEHTY, aXe €CIiM OH HEe MMEET CMbICrna Npu AaHHOM YCTAHOBNEHHOM TUME 3HAYEHUN.
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Ecnun akTUBHbIX 9NMEMEHTOB [aHHbIX B 9TON CXEME WU3MEPEHUSI MHOrO, TO CyLLeCTByeT
pUCK NnepenonHeHus 6ydepa nepeaartymka npmdopa.

BeposaTHa cuTyaumsd, korga cucteMa BepxXHeEro ypoBHS 3anpaluvBaeT apxvBHble 3a-
MUCK 3a UHTepBan BPEMEHU, BHYTPU KOTOPOro NpomusoLlsia CMeHa CXEMbl U3MEPEHUS.
Torga B 0AWH M3 MOMEHTOB OHa 06paTUTCS K 3anucu, B KOTOPON CXemMa U3MepeHus oT-
NMYaeTca OT CXEMbl M3MEPEHMa M3 npeablgylien 3anucu. 910 NPUBOAUT K TOMY, YTO
aKTyanbHasi Macka akTMBHOCTU HE COOTBETCTBYET CXEME W3MEPEHUs, ONsi apXMBHOW
3anucu, K KoTopon npomcxoaut obpatleHne. B aTom cnyyae BbluMcnnTeNnb nepegopmm-
POBbIBAET aKTyasibHyH0 MacKy Tak, 4Tobbl OHa COOTBETCTBOBarNa cxemMe uaMepeHus ong
apXvMBHOM 3anuMcu U curHanuanpyet o6 M3mMeHeHUn cxemMbl U3MEPEHUsS B OTBETE Ha 3a-
npoc «YteHne aaHHbIX...» (nogpobHee 0 3anpoce CM. HUXe).

Hanpumep, cuctema BEpPXHEro YpoOBHSA MpouvnTana AaHHble U3 apXMBHOW 3anucu,
chopmumpoBaHHOM npu cxeme namepeHna Ne4. MNpu aTom akTyanbHas Mmacka akTUBHOCTHU
9MIEMEHTOB CTana COOTBETCTBOBATb CXEME U3MEPEHUS ANt 3TON apXMBHOW 3anucu, T.e.
cxeme Ne4. 3atem cuctemMa BepxHero ypoBHs obpatunachb K apXuBHOW 3anncu coopmm-
poBaHHOM nNpu cxeme nusamepeHuss Ne 5. Boluncnutens obHapyxmBaeT HeCOOTBETCTBUE
aKTyanbHOW MacKu CXemMe U3MepPEeHUs1 N3 apxXMBHOW 3anncu n nepedopmMmnpoBbIBaeT ak-
TyasibHY0 MacKy akTUBHOCTU 31IEMEHTOB B COOTBETCTBUM CO CXeMOU uamepeHus Ne5, a
3aTeMm curHanuaumpyet o6 nameHeHun cxembl namepeHus. B pesynbtate aTOro, B aKTy-
anbHOWM Macke aKTMBHOCTU HEKOTOpPbIE 3fIEMEHTLI, U3 YMCNa paHee HeakTUBHbIX, MOMK
cTaTb aKTUBHbIMUW; @ U3 YUCNa paHEe aKTUBHbIX - HEAKTUBHbIMU. TakKe U3MEHUTCS U
nepeyeHb akTUBHbIX arieMeHTOB. CucTeMa BEPXHEro ypoBHS, Nony4mB curHan ob nsme-
HEHUN CXEMbI U3MEPEHUS, MOXET NOCTYNNTb ABYMSA cnocobamu:

1. TMoBTOpPUTbL 3anNpoc Ha YTeHWe OaHHbIX. Beluucnutens npuwneT gaHHble B CO-
OTBETCTBUM C 3aNMCaHHbIM B HErO NEPEYHEM INEMEHTOB ANSA YTEHUSA, HO C MNO-
NpaBKOW Ha MacKy akTUBHOCTU 35IEMEHTOB 13 apXMBHOW 3anucu. 3To O3Ha4aerT,
4YTO ecnn Kakme-nmbo anemMeHTbl AaHHbIX CTanu HeakTuBHbI, B oTBeTe Oyaet
cogepxaTtbca MHpopmaums o6 atom. B yactHocTu, B HGanTax kayectsa 6yayT
nomeweHbl kogbl OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR
(kogbl onucaHbl B MpunoxeHun B). 3ToT cnocob nmeeT cyLeCTBEHHbIM HeJOC-
TaToOK: €Cnv B Macke akTUBHOCTWU MOSIBUNTUCb HOBblE aKTUBHbIE 3NEMEHTbI, UX
Henb3s GygeT nonyynThb;

2. 3anpocuTb HOBbLIN NEpeYeHb aKTMBHLIX 3NIEMEHTOB AaHHbIX, 3anMcaTb BHOBb
chopMMpPOBaHHbIN NEPEYEHDb N 3aTEM NPOYUTaTb JaHHbIE.

MoopobHoe onucaHMe 3anpocoB KU OTBETOB NpMBEAEHO B pasgene «Bo3amMoxHble Ba-
puaHTbl 3arnpoCcoBy.

Bbluncnurens npenoctaBndAeT gaHHble crneayrLnx TMNnoB:

4aCoBOW apXuB;

CYTOYHbIN apXmB;

MECSIYHbIN apXMB;

NTOrOBbIN apXuB;

TEKyLLne 3Ha4YeHus;

NTOrOBbIE TEKYLUME;

CBOWCTBA;

HEKOTOpble HAaCTPOEYHblE NapamMeTpbl;
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TeKkywme 3Ha4YeHUA nNpeactaBnAlT coboM M3MEPEHHbIE B AaHHbIA MOMEHT napa-
MeTpbl TennonoTpedbneHna. B npnbope nmeetcs ToNbKO ogHa 3anucb 3Toro Tuna. Auc-
KPEeTHOCTb OBHOBIEHMS 3aBUCUT OT YCTAHOBOK NapameTpoB:

e [1N — nepuopg namepeHna gna tTemnepaTtyp n gasnenunn (6, 60, 600 c.);
e YO - ycTaBKa Ha OTCeuKy no kaxgomy Tpybonposogy (ot 18 c. go YO).
Cnncok TeKyLmnx napaMeTpoB:

1) t1 Te1,; 9) G1 Ts1; 17) dt Te2;

2) t2 Te1, 10) G2 Ts1; 18) G1TB2;

3) t3 Te1; 11) G3Ts.1, 19) G2 TBZ;

4) P1 TB1; 12) 11 TB2; 20) G3 TeZ;

5) P2 TB1; 13) t2TB2; 21)  Hanwuuune HewTaTHOM cutyaumm no TB1;
6) dt Te1, 14) t3 TB2; 22)  Hanwuuune HewTaTHOM cutyaumm no TB2;
7) tx; 15) P1 Te2; 23) DlI;

8) ta; 16) P2 Te2; 24)  P3.

UToroBble Tekywme 3Ha4YeHUA NPeacTaBnaAlT MHTErpanbHble 3HAa4YeHUs napameT-
poB TennonotpebneHna oT MOMeHTa cbpoca apxvmBa BbIMMCANTENSA OO0 KOHUA npeabiay-
wero 4Yaca. B npubope nmeetca Tonbko ogHa 3anncb 3Toro Tuna. [UcKpeTHOCTb OOHOB-
NeHnst — OAnH Yac.

CnncoK NTOroBbIX TEKYLLUMX NapamMeTpoB:

1) V1 TB1; 9) Qr Te1; 17) M3 TB2;
2) V2 Ts1; 10) BHP TB1; 18) Mr TB2;
3) V3 TB1; 11) BOC Ts1; 19) Qo TBZ,;
4) M1 TB1; 12) V1 TB2; 20) Qr Te2;
5) M2 TB1; 13) V2 TBZ; 21) BHP TB2;
6) M3 TB1; 14) V3 TB2; 22) BOC TB2;
7) Mr TB1; 15) M1 TBZ; 23) Dl

8) Qo TB1; 16) M2 TB2;

YacoBon, CyTOYHbIN U MEeCAYHbIA apXUBbI NPeLCTaBnsalT cCOOON AaHHbIE, UMEID-
LMe CMbICN 3HA4YEeHU NapaMeTpoB TennonoTpebrneHns 3a nepuoa BPeEMEHU, onpeae-
naemMbl OUCKPETHOCTbIO apxmuea (3a Yac, CyTkM unu mecsud). T.e. 3TO pasHuua, cpegHee
UM ONUTENbHOCTb, B 3aBUCMMOCTU OT CMbICIia napamMmeTpa, 3a nepumog oT KoHua npe-
Abloyuwiero yaca (CyTok, MecsiLa) 0O KOHUa Tekyllero 4aca (Cytok, mecsdua). KoHey oT-
4YeTHOro Mecsiua onpegenseTcs HacTponkon napametpa OO (oata otyeTta). ApxmB ume-
€T MHOXECTBO 3anucen ¢ pasHbIMU XPOHOSTIOrMYECKMMN MEeTKamMun (KONMYECTBO 3aBUCUT
oT rmMy6buHbl apxuea).

Cnncok napameTpoB:

1) t1 TB1; 16) tx; 31) Mr TB2;

2) t2 TB1; 17)  ta; 32) Qo TB2;

3) t3 Te1; 18) BHP Tsf1; 33) QrTe2;

4) V1 TB1; 19) BOC Tsf1; 34) dtTe2;

5) V2 Te1; 20) t1Te2; 35) BHP TB2;

6) V3 Ts.1; 21) t2 Te2; 36) BOC TBZ;

7) M1 Ts1; 22) t3 TB2; 37) Hanuune HewTaTHOM cuTyauum no TB1;
8) M2 TB1; 23) V1TB2; 38) Hanwuuue HewTaTHOM cuTyaumm no TB2;
9) M3 Ts1; 24) V2 TB2; 39) [OnwutenbHocTb HC no napameTtpam TB1;
10) P1Ts1; 25) V3 TBz; 40) OnwutenbHocTtb HC no napameTpam TBZ;
11) P2 Te1; 26) M1 TB2; 41) DI

12)  Mr Tsf1; 27) M2 Ts2; 42) P3.

13) Qo Tsf1, 28) M3 TB2;

14) Qr Ts.1; 29) P1 TB2;

15) dtTs1; 30) P2TB2;
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UToroBbIN apxuB NpeacTaBnseT UHTerpanbHble napaMmeTpbl TennonoTpebnexHms ot
MOMeHTa cbpoca apxvBa BblYUCIIMTENSA OO MOMEHTa (POpMUPOBaHUA OYepeaHOW 3anu-
cu apxmBa. [JUCKPETHOCTb apxmBa — OAMH OTYETHbIA Mecsay. T.e. Npu HaCTyNeHUN KOH-
La OTYETHOro Mecsua NPOUCXOANT apxXMBaunsa AaHHbIX (3anUCb UTOrOBbIX TEKYLLMX 3Ha-
YeHUn B UTOrosbln apxme). CNMCOK NapamMeTpoB TakoW Xe, Kak AN UTOroBbIX TEKYLUX
3Ha4YeHNn. ApxMB MMEEeT MHOXECTBO 3anucen ¢ pasHbIMU XPOHOMOMMYECKUMU METKaMm
(konnyecTBO 3aBUCUT OT rMybuMHbI apxusa). PasHuua NToroBoro apxmea m UTOroBbIX Te-
KYLLMX 3HAYEHUI 3aKI4YaeTCcs B TOM, YTO UTOrOBblE TEKyLMe 3Ha4YeHUs — 3TO UHTerpa-
nbl OT cbpoca OO0 KOHUA npeablayLliero yaca, a UTOroBbIN apXuB, 3TO HECKONbKO 3anu-
celn, UMerLmMX CMbICI UHTEerpanosB oT cbpoca A0 KOHLA OTYETHOro Mecsaua.
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2 0OO0Oob6weHHasa CTpYKTypa 3anpocoB/OoTBEeTOB B
ceteBoM npotokone Modbus

[na obmeHa gaHHBIMM MO NoKanbHOM ceTu ncnonbayeTtcs npotokon Modbus, paboTato-
WM No npuHumny Benywmnn-seaombli (Master-Slave). 310 3HaumT, 4YTto Begombln (Slave)
MOXeET nocnaTb ceTeBoe coobLeHne TOMbKO B OTBET Ha 3anpoc BeayLlero (Master). B kave-
CTBE BeAyLLEro NCMorb3yeTcsl cucTema BepxHero ypoBHs. Beluncnmtenn BKT-7 BbinonHsA0T
TOMbKO pOsib BegomMoro. NMpu B3anmogencTesmm BegyLero n Be4oOMOro UCMosb3yeTCs PeXnv
nepegadun RTU (Remote Terminal Unit). B atom pexume ans kaxgoro 6anTta coobLyeHus
ncnonb3yeTca 8-paspsigHasn ABOMYHasa cMcTemMa KoaumpoBaHus.

Bpewms, 3aTpaunBaemoe Ha nepepady ogHoro 6anTta coobuieHunsa, HasbiBaeTCcs rne-
puodom cumeorsna. VIHTepBan BpeMeHU, B TEYEHNE KOTOPOro He NpPoMCXoauno nepeaa-
4K, Ha3blBaE€TCA UHMepe8asioM MUWUHbI.

Mpu ucnonb3oBaHun pexmma RTU cooblieHne OO0MmMKHO HayMHaTbCs C MHTEpBana
TULLIMHBLI ONUTENbHOCTBIO HE MeHee 3,5 nepuogoB cumBona. 3aTtem HayMHaeTcs nepe-
Aava kagpa coobuieHus. Nocne nepegayn nocnegHero cMmBona kagpa coobuieHnsa B
Ka4yecTBe Npu3HaKa KOHLA TakkKe OOIMKEH ObiTb BblAep)XaH MHTepBan TULLIMHbLI ONUTenb-
HOCTblO He MeHee 3,5 nepuogoB cumBona. [locrne OKOHYaHWA 3TOro MHTepBana MOXeT
HauMHaTBLCA crnenyowmnn kagp coobuweHns. Bcé cooblueHne OOmKHO nepeaaBaThCs Kak
HenpepbIBHbIN MOTOK CMMBOSIOB. IHTEpBan TULWWHbI MeXay COCEQHMMU CUMBOMNAMN He
AOITKeH npesbiwaTh 1,5 nepnoga cumeona.

B otctynneHue ot tpe6oBaHun ctaHgapta Modbus B Buiuncnutene BKT-7 rpaHu-
ua kagpa onpegensieTcd UHTepBanoM TULWMHBI ANIMTENbHOCTLIO 62.5 MC unu no nepe-
NOJSTHEHMIO BXOAHOTrO Bydhepa anuHom 264 6ant.

[lnnHa kagpa coobLueHns He OofmkHa npeBbliwaTh 264 banTa.

B kauyectBe umHTepdenca dusmnyeckoro ypoBHS ucnonb3yetca RS-232 (RS-485),
npuyem B3anMOAENCTBME BEAYyLLEro U BEAOMOro BO3MOXHO KaK HEMOCPEACTBEHHO Ye-
pe3 RS-232 (RS-485), Tak n ¢ ucnonb3osaHnem Hapsgy ¢ RS-232 mogemoB 1 KOMMYTU-
pyemon TenedOHHON JINHUN.

Ans obmeHa no nHtepdency guandeckoro yposHs RS-232 (RS-485) Bbluncnurens
BKT-7 ucnonbayet crnegyowme napameTpbl:

cdopmaT cumBona: 8 OUT AaHHbIX, 2 CTONOBbLIX OMTa, 6€3 KOHTPOSSI YETHOCTY;
CKopocTb nepegaum, out/c: 1200, 2400, 4800, 9600, 19200;

ynpaBrieHMe NoTOKOM: OTCYTCTBYET;

curHan RTS koMmnbroTepa: 40MKEH UMETb YpOBEHb HE MeHee +9 V.

MpumeyaHue [lpu nocbinke 3anpoca Npubopy cHayana HeobxoauMo nepefaTb He

mMeHee AByx 6ant OxFF gns rapaHTMpoBaHHOro «BbiBoAa» npubopa m3
«cndawero» pexuma. bantel OXFF moryT ctoaTtb B Havarne nocbifnkuy, To
ecTb HeobdAsaTenbHO BblaepxuBaTb naysy mexagy OxFF wn kagpom
Modbus.
OT0 TpeboBaHWe He pacrnpoCTpaHAET Ha BbIYUCIIUTENU CO BCTPOEHHbLIM
agantepom RS-485 (ons Taknx BbluncnuTenen npeasaputensHole 6am-
Tol OXFF He TpebytoTtca). lMpn uncnonb3oBaHUMM BblYMCIIUTENEN CO
BCTPOEHHbIM agantepoM RS-485, HAaCTpOEHHbIM Ha pacCLUMpPEHHbIN pe-
XUM agpecaumn, B Hadano nocblkU OOfmKeH ObiTb aobasneH Gant
«pacLIMpeHHbI agpec» (3TO MNofe He yyacTByeT B pacyeTe KOHTPOIib-
HOW CyMMbl COOBLLIEHNS).
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Kaap Modbus cocTouT 13 cneayowmx afieMeHTOB:

nons agpeca;

nons yHKuunu;

Nons OaHHbIX;
KOHTPOJSIbHOM CYMMbI.

Hwxe paccmoTpeHo 6onee nogpobHO Ha3HaYeHUe OTAENbHbIX NOSEN:

agpec — 8-paspsgHoe yncno B gnanasoHe 0-240 (ceTeBorn Homep npubopa) (ans
MO meHee 1.9 B gManasoHe 0-99), cnyxauwee ona npaBuibHOW agpecauun 3a-
npoca nonyyaTento. Ha 3anpoc ¢ Hynem B kayecTBe CETEBOro agpeca OoTBeTUT
nodon npmnbop (kpome nprubopos Co BCTpoeHHbIM agantepom RS-485) — Tak Ha-
3blBaEMbIN LUMPOKOBELLATENbHbIA 3anpoc. Ero MOXHO MpUMEHATb TONbKO Mpu
NOOKIMKYEHNN TOYKA-TOYKA, TO €CTb NPWU MOAKMIOYEHMIO K KOMMbIOTEPY OAHOMO
npubopa;

MpumeyaHne [lpy NCNONB30BaHUN BbIMUCIUTENEN CO BCTPOEHHbIM agantepom RS-485,

HaCTPOEHHbIM Ha pacCLUMPEHHbIN PEXUM agpecauunn, nepsbiM Gantom no-
CbinkM (00 nons «Agpec») JormkeH ObiTb GalT «paclUMpPEHHbIN agpecy.
[ns Bcex BblMMCMTENEN CO BCTPOEHHbIM agantepoM RS-485 Hesasncrnmo
OT pexuma agpecauym He gonyckaeTcsi ucnonb3oBaHue agpeca 0.

2.1

doyHkuma — 8 paspsgHoe 3HadeHuve. [pu nepegade coobLueHns OT BeayLlero K Be-
AOMOMY rnone yHKUMM 3adaeT nocrnegHemMy OEeNCTBUe, KOTOPOE OH LOSPKEH BbIMOS-
HWUTb. [pn OoTBETE BEAOMOrO 3Ha4YeHMe Nons (PyHKUMM yKasbiBaeT, MPOU3OLLEST N
0OMEH HopMarnbHO UM BO3HMKITO UCKMNOYeHe. B HopmanbHOM OTBETE MCMONb3yeTcs
TOT e Kog, pyHKUMN, 4YTO 1 B 3anpoce. BO3HMKHOBEHME UCKOYEHMSI MPUBOANT K re-
pegade oTBeTa C KOOoM (OYHKUMW, B KOTOPOM CTapLumii OUT yCTaHOBIEH, a ocTarb-
Hble BUTbI TakMe Xe, Kak B koge dyHKUMK 3anpoca. [Npu cBasm ¢ Bblumncnutenem BKT-
7 ncnone3yoTes ABa koga yHkumn: 0x03 (4uteHre) n 0x10 (3anuchb);

OaHHble — 3TO NnocnegoBaTenbHOCTb 8-pa3pagHblX Yncen. None gaHHbIX CO00-
LeHNn, nepefaBaeMbiX BeayLM BeLOMOMY, COOEPXUT npefHa3HadYeHHy no-
cnegHemy OOMOMHUTENbHYO MHAOPMaLMIO, 3aBUCALLYIO OT koga yHkuuun. [o-
NOSTHUTENbHAA MHAOPMALMSA COAEPXKUTCA B OBYX CNYXEOHbIX afieMeHTax, Kax-
AObl N3 KOTOPbIX NpeAcTaBneH AByMa 8-paspagHbiMu Yncnamu. NepBbii U3 aTnx
cnyxebHbIx anemeHToB — «HavanbHbIN agpecy, BTopon — «Konnyectso peru-
cTpoB». bonee nogpobHas cTpykTypa kagpoB 3anpoca v oTsBeta bygeT pac-
CMOTpPEeHa N4 KaXXgon PyHKLUMN OTAENbHO;

KOHTpOJSibHasA cymma — 16-paspsagHoe norne, HeobxoamMmoe ANa KOHTpons ue-
NocTHOCTU Kagapa. PaccunteiBaetcsa no anroputmy Crc16 (cm. MNpunoxeHue A).

OTtctynneHusa ot Tpeb6oBaHun ctaHgapta Modbus B
npotokone B BKT-7

Bce nonsa B kagpax Modbus, nmetowme anuHy 6onee 1-ro 6anta, JOMKHbI Nepe-
AaBaTbCs B cregyloweM nopsagke: cHadana mnagwui 6amT, 3atem cTtapLuni.
9710 TpeboBaHMe He oTHOcUTCA k nonsm «HavanbHbIN agpec» u «Konu4yecTBO
pernctpoB». OHM OOMKHbI NepefaBaTbCA B CreaylowemM nopsiake: cHadvana
cTapwumn 6anT, 3aTemM Mnagwmn 6anT;

Mone «Konn4yecTtBO perncTpoB» He aHanuanpyetcs npnbopom npu obpaboTke
3anpoca u MoXxeT ObITb YCTAaHOBIIEHO B NPOM3BOSIbHOE 3HAYEHNE, eCN UHOE He
OroBOPEHO creuunarnbHO NpU ONMcaHum 3anpoca;
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Mone «KonuyecTBO 3anucbiBaeMbiX 6aUT AaHHbLIX» MOXET COAepXaTb 3Ha4e-
HWe, He COOTBETCTBYIOLLEE peanbHO 3annucbiBaeMoMy KONMYeCTBY BanT OaHHbIX.
Hanpumep, B 3anpocax «3anucb COCTOAHUW OUCKPETHbIX BbixogoB» n «Ha-
Yyasio ceaHca CBSA3UY;

MpaHnua kagpa onpegensdeTcs PUKCUPOBAHHBIM MHTEPBANOM TULLMHbI ANUTENb-
HOCTbIO 62.5 MC UnNKn No nNepenosiHeHM0 BXoA4HOro bydepa anuHon 264 danra.
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3 CTpyKTypa 3anpocoB/oTBETOB B CETEBOM NPOTOKONe
Modbus

B naHHOM pasgerne nosicHAeTCA CTPYKTypa 3anpoCcoB/OTBETOB, MCMNOSb3yeMbIX Mpu
nonyyYyeHnn gaHHbiX 3 TennosblducnntTensa BKT-7. KOHKpeTHble 3Ha4YeHnsa nonen kagpos
Modbus npuseneHbl B pasgene «Bo3aMoXHble BapuaHTbl 3anpocoBy.

KoppekTHaa paboTta no npotokony Modbus BO3MOXHO Tonbko ¢ npubopamun, umeto-
wnmm Bepcuto MO 1.5 n Gonee.

3.1 CrpykTrypa 3anpocoB/oTBeToB Ans onepaunu 0x03 («4TeHune»)

3anpoc:

Anpec;

®yHkumna — 0x03;

HavanbHbin agpec (HACT.6) (ctapummn 6amnT);
HavanbHbin agpec (HAMN.6) (Mnagwwmn 6anT);
KonnuyectBo pernctpos (KPcT.6) (cTapwwnn 6anT);
KonnyectBo pernctpos (KPmn.6) (Mmnagwun 6anT);
KoHTponbHada cymma (KCmn.6) (Mnaawwmin 6anT);
KoHTponbHaga cymma (KCct.6) (cTapwummn 6amnT);

CTpyKTypa 3anpoca Ha YTeHue npuBeaeHa Ha PUCYHKe.
A 0x03 [HA (ct6) HA (un.6)[ KP (ct6) KP (wn.6)[KC (mn.6) KC (cr6)

3HauveHuna nonen «HavanbHbIK agpec» U «KonuuyecTBo perucTpoB» ANt KOHKPET-
HbIX 3anpocoB ByayT NpuBeAEHbI HUXKE.
Omeem:
B cny4yae ycnewHoro obMeHa BblMMCANTESNb NPUCLINAET OTBET CneaytoLlero popmara:
e ajgpec (3HayeHune, CKONMPOBaHHOE U3 3anpoca);
dyHKUMA (3Ha4YeHne, cCKoNMpoBaHHOE M3 3anpoca).
KonuyectBo 6aunT aaHHbIX (KB);
ceKumns AaHHbIX ANMHOM «KONMMYECTBO BanT LaHHbIXY;
KoHTponbHada cymma (Mnagwmm 6aunT);
KoHTponbHasa cymma (ctapumm 6am).
CTpykTypa oTBETa Ha KOMaHAy YTEeHUS NpuBegeHa Ha PUCYHKE.

A 0x03 Kb |  OaHHble KC (wn6) KC (c16)

[aHHbIe
Ecnn npu obpaboTke 3anpoca BO3HUKIIO Kakoe-nmbo UCKIOYEHNE, TO BbIYUCIIUTEND
yCTaHaBnmeaeT B nosie oyHKUUKM cTapwmm 6ut. 3To 03HaYaeT, 4To criegyeT npoaHanm-
3MpoBaTb KO WCKMIYEHUs, pacnofioXeHHbIN B crnegyowem 6ante (pacumdpoBka Ko-
AO0B OLMOOK npmBeAeHa HWXKe And Kaxaoro 3anpoca B otaenbHoctn). OTBET BblUMCK-
Tens ¢ KogoM OLWNBKM MMeeT creayowmnin gopmar:
e agpec (3HayeHue, CKONMpoOBaHHOE M3 3anpoca);
doyHKUMS (3HaYEHWe, CKONMPOBAHHOE U3 3anpoca, C YCTAHOBIIEHHbIM CTapLUMM BUTOM);
koA owmnbku (KO);
cnyxebHbin 6ant (Cb - aHanM3nMpoBaTb HE HYXHO);
KoHTponbHasa cymma (Mnagwmin 6anT);
KoHTponbHaga cymma (ctapumi 6amr).
CTpyKTypa OTBETa Ha KOMaHAy YTEHNA NPU BO3HMKHOBEHUW UCKMIOYEHMS NpUBEAEHA
Ha PUCYHKE.

A 0x83 [ KO Cb |KC (un.6) KC (ct6)
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3.2 CrtpykKTtypa 3anpocos/otBeToB Asisi onepaumm 0x10 («3anucby)

3anpoc:

Anpec;

0x10;

HavanbHbIl agpec (ctapumin 6anT);
HavanbHbIn agpec (Mnagwuvn 6anr);
KonnyecTtBo pernctpos (ctapwmin 6anT);
KonunyecTtso pernctpoB (Mnagwmmn 6anr);
Konn4yecTBO 3anucbiBaeMbix 6anT AaHHbIX;
3anucbiBaemble AaHHbIE;

KoHTponbHasa cymma (Mnagwmin 6anT);
KoHTponbHada cymma (ctapumin 6anT).

CTpyKTypa 3anpoca Ha 3anucb NpuMBEAeHa Ha PUCYHKeE.
A | 0x10 [HA (c16) HA (un6)| KP (c16) KP (wn6)| KB

[aHHble

KC (mn6) KC (ct6)

3HaueHus nonen «HavyanbHbIN agpec» N «KonnyecTBo perncTpoBy» AN KOHKPET-
HbIX 3anpocoB B6yayT NPUBEAEHbI HUXKE.
Omeem:

B Cllydae ycneLwHoro obmeHa BbluMCnUTENDb npucblifaeT oTBEeT CreaytoLllero cpopmaTa:

agpec (3HayeHue, CKONMMpoBaHHOE M3 3anpoca);

dYyHKUMA (3Ha4YeHne, CKoNMpoBaHHOE M3 3anpoca);

HauyanbHbI agpec (cTapumin 6anT; 3Ha4YeHne, CKonMpoBaHHOE M3 3anpoca);
HavanbHbI agpec (Mnagwmn 6anT; 3Ha4yeHe, CKONMpoBaHHOE M3 3anpoca);
KonnyecTtBo pernctpos (cTapwmin 6anT; 3HadeHne, CKONMpoBaHHOE 13 3anpoca);
KonnyecTtso pernctpos (Mnagumin 6anT; 3HavyeHve, CKonMpoBaHHOE 13 3anpoca);
KoHTponbHaga cymma (Mnagwmm 6aunT);

KoHTponbHaga cymma (ctapumm 6amr).

CTpyKTypa OTBeTa Ha KOMaHAy 3anucy NpUBeaeHa Ha PUCYHKE.
A 0x10 [HA (ct6) HA (un.6)[ KP (ct6) KP (wn.6)[KC (mn.6) KC (cr6)

Ecnu npu obpaboTke 3anpoca BO3HUKIIO KaKoe-Nmbo UCKITIOYEHNE, TO BbIYUCIUTEND
yCTaHaBnmeaeT B nosie yHKUUKM cTapwmin 6ut. 3To 03HaAYaeT, YTo criegyeT npoaHanm-
31MpoBaTb KO WCKMHYEHUs, pacnofioXXeHHbIn B cnegyowem 6ante (pacwumdpoBka Ko-
AOB nMpuBeAeHa HwKe ANs Kaxaoro 3anpoca B oTaenbHoctv). OTBET BbIMUCAUTENS C
KOOOM OLNOKM nmeeT cnegyowmnn dopmar:

e agpec (3HayeHue, CKONMMpoBaHHOE M3 3anpoca);
e (yHKUMA (3HAYeHMe, CKONUPOBaHHOE U3 3anpoca, C YCTAHOBMEHHbIM CTapLunm
6uTom);
Koa, OLNOKK;
cnyxebHbin 6ant (Cb - aHanmM3nMpoBaTb HE HYXHO);
KoHTponbHasa cymma (Mnagwmin 6anT);
KoHTponbHaga cymma (ctapumi 6anT).
CTpyKkTypa OoTBeTa Ha KOMaHAy 3anvucu npyv BO3HMKHOBEHUWN UCKMOYEHNS nNpuBeaeHa
Ha PUCYHKe.

A 0x90 KO Cb |KC (wn.6) KC (ct6)
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4 Bo3MOXHble BapuaHTbl 3anpocoB

Bo Bcex npumepax 3anpocos 6yaeT MCnonb30BaTbCA:

CETEBOW apec, paBHbIN HYNHO;

Frame — maccuB anemeHTOB TMNAa char;

CheckSum | — mnagLumin 6anT KOHTPONBHOW CYyMMBbI,
CheckSum h — ctapwwmin 6anT KOHTPONBHON CyMMbI.

4.1 3anpoc Ha YTeHue nepeyvYHs aKTUBHbIX 3JIEMEHTOB AaHHbIX

3anpoc npegHasHa4yeH ans noslydeHns nepeyHs akTMBHbIX 3N1EMEHTOB U onpeaerne-
HUA pa3Mmepa anemeHToB B 6anTax. Pasmep anemMeHTa HyXXeH Ans Toro, 4Tobbl U3 npu-
HATOro NakeTa AaHHbIX «B3ATb» HEOOX0OMMOE KOnMmM4yecTBo OanT.

HavanbHbin agpec = 0x3FFC;
KonuyectBo pernctpos = 0x0000.

Mpumep:
Frame [0] = 0x00;
Frame [1] = 0x03;
Frame [2] = O0x3F;
Frame [3] = O0OxFC;
Frame [4] = 0x00;
Frame [5] = 0x00;
Frame [6] = CheckSum 1;
Frame [7] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxfc 0x00 0x00 0x88 0x3f

MNMepeyeHb aKTUBHbLIX 3MEMEHTOB SIBMSIETCS MacCMBOM CTPYKTyp. CTpykTypa umeet
ABa nonsi:

e YCNOBHbIM agpec anemMeHTa (4 6anTa) (CM. HUXe nepeynucneHune, onucbiBaroLLee
BCE 3NIeMEeHTbI JaHHbIX);
e pasmMmep anemeHTa B 6bantax (2 6anTa).

4.2 3anpoc Ha 3anucb NepeYyHs 3yIeMeHTOB ANSA YTeHUS

3anpoc npegHasHadeH Ans Toro, 4YTobbl yKaszaTb BbIYMCIIUTENO 3HAYEHUSA KaKux
MMEHHO 3NEMEHTOB [OaHHbIX cregyeT npucbinatb B OTBET Ha 3anpoc «YteHune pae-
HbIX...». [locne ycnewHoro BbINOSIHEHMS 3TOro 3anpoca npudop GyaeT npuckbinaTb 3Ha-
YEeHNa TOMbKO AN TEX ANIEMEHTOB OAHHbIX, IOTMYECKNE agpeca KOTOPbIX MPUCYTCTBO-
Banu B 3anMCaHHOM MepeyHe.

MNMepeyeHb 3NEMEHTOB ANS YTEHMs, TaKke Kak M NepeyYeHb aKTUBHbLIX 3M1EMEHTOB,
SIBMSIETCA MaCCMBOM CTPYKTYpP. CTPYKTYPbl MMEIOT TakuMe e MOoMs, Kak U B NepeyHe ak-
TUBHbIX 3M1EMeHTOB. NepeyeHb 3NeMeHTOB AMNst YTeHust (POPMUPYETCS U3 MEPeYHsT ak-
TUBHbIX 3NIEMEHTOB.

HavanbHbin agpec = 0x3FFF;
Konuyectso pernctpos = 0x0000.

[Mone ycnoBHOro agpeca B a5ieMeHTe MaccmBa OOSMKHO OblTb CHOPMUPOBAHO Crie-
ayowmnm obpasom:

«ycnoeHbIl adpec» | 0x40000000,

MpumeyaHue CumBon «|» 03HavaeT onepauuto nodutosoro «JNy.
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3HayeHve nonsa pasMmepa AaHHbIX B 3anUCbIBAEMOM 3drieMeHTe MaccmBa LOOSPKHO ObiTb
PaBHO 3HAYEHWIO MO pasmepa AaHHbIX U3 AfleMeHTa MaccuBa, MOSTyYEHHOrO MpU YTEHUN
nepeyHst akTUBHbIX SNEMEHTOB (4N COOTBETCTBYHOLEN BENUYUHBI) (O hopMmMpoBaHMM MoOss
pasMepa JaHHbIX 4J19 « CBOMCTB» YMTanTe B NyHKTE «[losflydeHne «CBOMUCTB»»).

Mpumep:

HyxxHO 3anncatb maccuB 13 N anemeHToB (pa3mep anemeHTa paBeH 4+2 = 6 6anT).

Frame [0 ] = 0x00;
Frame [1 ] = 0x10;
Frame [2 ] = 0x3F;
Frame [3 ] = OXFF;
Frame [4 ] = 0x00;
Frame [5 ] = 0x00;
Frame [6 ] = 6*N;
Frame [7 ] = Muamumy OamMT 3JIeMEeHTa;

Frame [12]
Frame [6*N+7] = CheckSum 1;
Frame [6*N+8] = CheckSum h;

cTapmmi OauT BJIEMEeHTAa;

['oTOBbLIN BapuaHT 3anpoca:

(3anucb maccuBa ans yTeHnsa ns asyx anemextos: t1(TB1) n V1(TB1))
0x00 0x10 O0x3f Oxff 0x00 0x00 Ox0Oc O0x00 O0x00 0x00 0x40 0x02
0x00 0x03 0x00 0x00 0x40 0x04 0x00 OxaZ2 0Oxb5c

MpuGop npuckinaeT oTBET B BUAE CTaHAAPTHOIO NOATBEPXKAEHUS 3aMNNCH.
Bo3MOXHble KoAbl UCKMIOYEHWIA:

e 5 — pasmep MaccuBa 6onblle MakCUMarnbHO BO3MOXHOIO;

e 2 — 3aaH HeCyLLECTBYHOLLMIN ANEMEHT.

4.3 3anpoc Ha 3anucb Tuna 3Ha4YeHUm

3anpoc npeaHasHayeH Ans TOro, YTobbl ykasaTb BbIMUCIUTENO, 3HAYEHWUS] KaKOro
TUNa cneayeT NpuUckinatb B OTBET Ha 3anpoc «YTeHne gaHHbIX...».

HavanbHbin agpec = 0x3FFD;
Konn4yectso pernctpos = 0x0000
Bo3MoOXHble TUNbl 3HAYEHUI:

0-yacoBou apxuB;
1-CyTOYHbIN apxuB;
2-MeCSAYHbIN apXuB;
3-UTOroBbIN apXmB;
4-Tekyline 3HayYeHus;
5-utoroBble TekyLmeE;
6-cBonCTBa.
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Mpumep:

Frame [0 ] = 0x00;

Frame [1 ] = 0x10;

Frame [2 ] = 0x3F;

Frame [3 ] = OxFD;

Frame [4 ] = 0x00;

Frame [5 ] = 0x00;

Frame [6 ] = 0x02;

Frame [7 ] = Tun 3SHaAUeHWUN;
Frame [8 ] = 0x00;

Frame [9 ] = CheckSum 1;
Frame [10] = CheckSum h;

"OTOBLIN BapuaHT 3anpoca: (TUn 3Ha4YeHU— CYyTOYHbIA apXuB)
0x00 0x10 Ox3f Oxfd 0x00 0x00 0x02 0x01 O0x00 Ox71 0x42

Mpnbop npucbinaeT oTBeT B BUAE CTaHAAPTHOrO NOATBEPXKOEHNSA 3anuncm.
Bo3MOXHbIN KOA OWNBKK - 2 (HECYLLECTBYHOLLMA TUMN 3HAYEHUN).

4.4 3anpoc Ha 3anucb AaTbl

3anpoc npegHasHayeH gnga Toro, 4Tobbl yKasaTb BblYUCNUTENIO, OTHOCUTESbHO Ka-
KOW XPOHOMOrM4yeckon MeTKMU crnegyeT nepenaBaTbh apXxvMBHble AaHHble. 3anpoc coaep-
XWUT XPOHOMOMMYECKYD METKY C yKasaHueM gaTbl U BpemeHu. Bblumcnutens nepepaet
apxuBHble JaHHble B OTBET Ha 3anpoc «4YTeHne JaHHbIX...» OTHOCUTESIbHO TOW XPOHOJSIO-
rM4yeckon MeTKn, kKoTopasa bbina 3anucaHa B BblMMCIINTENb B nocneaHuin pas. Npu 3anu-
CW gaTtbl AN9 YTEHUS CYTOYHOrO UM MECSIMHOIO apXxmBa Mnosie «4ac» OOSMKHO ObITb ycTa-
HOBNEHO B 3Ha4YeHme 23.

HavanbHbin agpec = 0x3FFB;
KonuyectBo pernctpos = 0x0000.
[ata nepepaetcs B opmate VT_DATA_RAP (onucanue B lNpunoxeHun b).

Mpumep:

Frame [0 ] = 0x00;

Frame [1 ] = 0x10;

Frame [2 ] = O0x3F;

Frame [3 ] = O0OxFB;

Frame [4 ] = 0x00;

Frame [5 ] = 0x00;

Frame [6 ] = 0x04;

Frame [7 ] = peHb;

Frame [8 ] = mMecdql;
Frame [9 ] = ronm;

Frame [10] = uac;

Frame [11] = CheckSum 1;
Frame [12] = CheckSum h;

MoToBbIN BapuaHT 3anpoca: (30 anusapsa 2003r. 0 yacos)
0x00 0x10 0x3f Oxfb 0x00 0x00 0x04 Oxle 0x01 0x03 0x00 Oxfa Oxaf

Mpnbop npucbinaeT oTBET B BUAE CTaHOAAPTHOIO NOATBEPXKAEHUS 3aMnCH.
Bo3moxkHbIV KOO oLnbKm
e 3 — B apxuBe OTCYTCTBYIOT JaHHble 3a 3Ty AaTy.
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4.5 3anpoc Ha YTeHUe AaHHbIX

3anpoc npegHasHadeH Ans nonyvyeHust MHopMauum No TEM 3feMeHTaM OaHHbIX,
YCIOBHbIE aapeca KOTOPbIX NMPUCYTCTBOBANM B NEPEYHE SNEMEHTOB AN YTEHUS.

HavanbHbin agpec = 0x3FFE;

KonuyectBo pernctpos = 0x0000.

Mpumep:
Frame [0] = 0x00;
Frame [1] = 0x03;
Frame [2] = O0x3F;
Frame [3] = OxFE;
Frame [4] = 0x00;
Frame [5] = 0x00;
Frame [6] = CheckSum 1;
Frame [7] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxfe 0x00 0x00 0x29 Oxff

I'Ip|/|6op NnpuUcblaeT OTBET B BUAE nocsieaoBaTesibHOCTU 3J1IEMEHTOB pa3H0171 ONMUHbI.
OneMeHT nocnenoBaTenbHOCTU MMeeT Cﬂeﬂ,yIOLIJ,I/IVI BUA:

e CaMo 3HauyeHue (pasmep — B COOTBETCTBMU CO 3HAYEHMEM B MONe «pasmep...»,
NONy4YeHHbIM B OTBET Ha 3anpoc «YTeHue nepeyHst akTUBHbIX 3NEMEHTOBY Anis
COOTBETCTBYIOLLEN BENMNYMHBI);

MpumeyaHuna: 1) [ns BenuunH C  «ycnoBHbIM  agpecom»  NSPrintTypeM 1,
NSPrintTypeM_2 (cM. HuxXe nepeyncrieHne, onucbiBarllee Bce
9NEeMEHTbI aHHbIX) U UMeLWwmMX «pasmep» 1 6anT, 3HaYeHue saBns-
€TCSl HE YMCIOM, a NeYyaTHbIM CUMBOJIOM «*» UMK « ».

2) [insa BenuyuH ¢ «ycnoBHbIM agpecom» QntNS_1, QntNS_2 wu
nmetowmx «pasmep» 10 6anT, 3HayeHne ABNAeTCS MacCcMBOM U3
naTV ymucen Tuna unsigned short (16 6uT).

3) Benuunna c «ycnosHbiM agpecom» DoplnplmpP_Type nmeet t1n
float (4eTbipexbanTHOE YMCNO OANHAPHOM TOYHOCTM). [nsa Hee none
«pasmep...» aHanMsmpoBaTb He oba3aTenNbHO.

e 6anT Ka4ecTBa;
e 0anTt HewTaTHbIX cnTyaumn (HC).

3HayeHus1 6aima ka4yecmea
(YvcneHHble 3HaYeHMs1 CUMBOJIBHBIX KOHCTAHT KadyecTBa npueeaeHbl B [NpunoxerHuun b):

e OPC_QUALITY_BAD | OPC_QUALITY_DEVICE_FAILURE - 3HayeHuve anemen-
Ta HaxoauTcs BHe AnanasoHa (B npmbope B 4aHHOM Criy4yae Ha MecTe YMCroBOro
3HaYeHUs NHONUMpYeTCa HaANUCh “HeT 3Ha4YeHus”);

e OPC_QUALITY_UNCERTAIN | OPC_QUALITY_SENSOR CAL - y paHHoOro
3MIieMeHTa eCTb HewTaTHasa CUTyaums;

e OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR —anemeHT OTCyTCTBY-
€T B pac4yeTHOM CxeMe.

Bauim HC
CooepXuT Kog HewTaTHON cuTyaunmn ans 4aHHOro anemMeHTa.
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Ecnun kog paseH 0 - HC otcytcTtytoT, ecnu Oxff - HC ona gaHHoro anemeHTa oTCyT-
ctByeT, HO ecTb HC y gpyrux anemeHToB cnucka. Jlloboe gpyroe 3HayeHue o3HavaeT
Hanuyne HewTaTHOM CUTyaLMu Y AHHOTO drfemMeHTa.

Bo3amMOXHbIM KOO OwmnbkM: 5 — 3adMKCMPOBaAHO U3MEHEHME CXeMbl U3MepeHus. B
9TOM Crlydae HyXHO criefgoBaTb pekoMeHOauunaMm, onucaHHbIM B pasgene «[lpuHumnbl
opraHu3aumm gaHHbIX, 4OCTYMHbIX Yepes ceTb, B Tennosblumcnutene BKT-7».

4.6 3anpoc Ha YTeHue cnyxebHon uHdopmaunmn

3anpoc npegHasHayeH Ans nonydeHusa cnyxebHon uHdopmaumm (Homep Bepcum
MO, cxema namepeHun, nageHTndurkaTop aboHeHTa, CETEBON HOMEpP, AaTa oT4eTa U Mo-
Aenb UCNOMNHEHUS).

HavanbHbin agpec = 0x3FF9;
Konuyectso pernctpos = 0x0000.

Mpumep:
Frame [0] = 0x00;
Frame [1] = 0x03;
Frame [2] = 0x3F;
Frame [3] = 0xF9;
Frame [4] = 0x00;
Frame [5] = 0x00;
Frame [6] = CheckSum 1;
Frame [7] = CheckSum h;

['oTOBbLIN BapuaHT 3anpoca:
0x00 0x03 0x3f O0xf9 0x00 0x00 0x98 O0x3e

CermeHT gaHHbIX OTBETA COCTOUT M3 cneayruwmnx af1IeEMeHTOB:

Ansa sepcum MO meHee 1.5:
e [aTa oT4yeTa uenoe 8-mu pa3psaHoOe YUCho;

Ona sepcumn MO 1.5 n 6onee:

o HOMeP BEPCUU MO .......coiiiiiiiiiiiieieeeee, uenoe 8-mu paspsagHoe YUCKo;
e Ccxema uamepeHuns no TBIx2.........ceeeeeennnnn. uenoe 16-Tn paspsigHoe Yncno;
e Cxema u3aMepeHuns rno TB2x2.........cccceeeeeveennnn. uenoe 16-Tn paspsigHoe Yncno;
o  NOEHTUUKATOP @BOHEHTA .....ccevvnieeiiieeeeeiee e, 8 6ant cbopmata ASCI;
e CETEBON HOMEP NPUBOPA........cevvevrrrnnrnnnniaaannn. uernoe 8-Mu paspssgHoOe YUCIO;
1 £ ) = W o LT = B uenoe 8-mu paspsgHoe Yncno;
®  MOENb UCTIONMHEHUS ceeeveneeeeeeeeiiiieeeeeeeeeannee e uenoe 8-mu paspsgHoe 4Yncno.
MpumeyaHus:

1. Homep Bepcumn MO oTtobpaxaeTcs B AByX TeTpagax. Ctapwasa — Homep Bep-

cuun, mnaglwasa — Homep peanusauuun. Hanpumep, sepcus 1.8 umeet sug
0001 1000=0x18.

2. OTBET NO CXeMe N3MEPEHNA MO KaXXOOMY M3 TEMNMOBbIX BBOAOB COAEPKUT NMHGOPMa-
LMI0 HENOCPeaCTBEHHO O CXeME U3MEPEHUN, a Takke 0 HadHadveHun TP3 n t5. CooTtBeTcTBME
pa3psaoB oTBETa HEOBXOANMOWN MHAOPMaLMM NPEACTaBNEHO Ha PUCYHKE.
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| mn. 6anT oTBeTa | cT. 6aiT oTBETA |
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4.7 3anpoc “Ha4ano ceaHca cBA3n”

3anpoc npegHasHayeH Ans NoAroToBKW BbIYMCNINTENS K CeaHCy CBSA3M U onpeaene-
HUs1 3HavyeHus «Bepcusa cepBepay. [JomkeH ObiTb BbIMOMHEH NEPBLIM.

HavanbHbin agpec = 0x3FFF;

Konuyectso pernctpos = 0x0000.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x10;
Frame [2 ] = 0x3F;
Frame [3 ] = OXFF;
Frame [4 ] = 0x00;
Frame [5 ] = 0x00;
Frame [6 ] = 0xCC;
Frame [7 ] = 0x80;
Frame [8 ] = 0x00;
Frame [9 ] = 0x00;
Frame [10] = 0x00;
Frame [11] = CheckSum 1;
Frame [12] = CheckSum h;

['oTOBbLIV BapuaHT 3anpoca:

0x00 0x10 O0x3f Oxff 0x00 0x00 Oxcc 0x80 0x00 0x00 0x00 Ox64 0x54

OTBeT Ha 3anpoc aHanM3npoBaTb He HYXHO. [1pyM AganbHenLWwen Nochbifke 3anpoca
«YTeHne gaHHbIX» B OTBETE BblUMCNINTENS HEOBXOAMMO NpoaHanuanpoBaTtb none «Bep-
cua cepBepa». OTO none pacnonaraetcsa B 65-om no cyety Bante OT Havana oTBeTa.
Mone «Bepcua cepeepa» He06xoANMO Npw NOMYHEHUN «CBONUCTB» (CM. HUXE).
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4.8 3anpoc «YTteHue nHTepBana gaT»

3anpoc npegHasHayeH Ons NonyyYyeHWsa gaT Hadana/koHua apxvea B npubope u Te-
Kywien gatbl (Toneko anga sepcun MO npubopa 1.7 n 6onee).
HavanbHbin agpec = 0x3FF6;

KonuuectBo pernctpos = 0x0000.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3F;
Frame [3 ] = 0xFo6;
Frame [4 ] = 0x00;
Frame [5 ] = 0x00;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

['oTOBbLIV BapuaHT 3anpoca:

0x00 0x03 0x3f Oxf6 0x00 0x00 O0xa8 0x3d

Mpnbop npuceinaeT oTBET cneaytowero opmara:

e [laTa Ha4ana 4yacoBOro apxmBea;

e Tekywas naTta;

e [laTa Ha4ana cyTo4Horo apxvea (Tonbko anga sepcun NO npubopa 1.6 n 6onee).
HaTbl nepepatotca B popmate VT_DATA_RAP (cm. NMpunoxeHue b).

4.9 3anpoc «4TeHMe HoMepa cxeMbl U3MEPEHUA»

3anpoc npegHasHaveH ansi NonyyYeHns Homepa CxXeMbl U3MEePEHUst Ans 3a4aHHOro Ten-
nosoro BBoaa (Toneko ans sepcun MO npubopa 1.9 n 6onee). [Ana UCNonb30BaHUSA 3TOrO
3anpoca HeobxoaAMMO He MeHee OAHOro pasa 3a CeaHC CBA3M NofdaTb 3anpoc «3anvcb Tuna
3Ha4yeHun». None «KonnyectBo perncTpoB» OOSMKHO ObITb YCTAHOBIIEHO B YKa3aHHOE 3HaYe-
HWe, T.K. Npu 06paboTke 4aHHOro 3anpoca BbIMUCIUTENb aHanu3npyeT 3TO nore.

Wcnonb3oBaHre gaHHOro 3anpoca obycrioBreHo TeM, YTO B MPOLIECCE HAKOMMeHns ap-
XMBa cxeMa nsmepeHua morna obiTb nsmeHeHa. B otBeT Ha 3anpoc «CrnyxebHon nHpopma-
LUMN...» NPUCBINAETCS TEKyLLaa cxemMa M3MEPEHMUS, N OHa MOXET OTNMYaTbCs OT CXEMbl U3-
MEepPEHMsi, KOTopas UCMNonb3oBanacbk HA MOMEHT (POPMMPOBAHMSA apX1BHOW 3anucu. Lleneco-
0o0pa3HO MCnonb3oBaTb ATOT 3anNpPoC Nocrie MNOofyvYeHUss NepBon apXMBHOW 3anucu (U3 He-
CKONbKNX Heobxoaumbix). [lanee, ecnu npy nocrnenoBaTesibHOM YTEHUN apxmMBa OBHapYXK-
BaeTCsl CMEHa CXEMbl U3MEPEHNSI, HY)KHO CreaoBaTh pekoMeHaaumsaM, ONMCaHHbIM B pa3ge-
ne 1 1 NOTOM CHOBA 3anpocuUTb «HomMep CXembl UISMEPEHUS».

HavanbHbin agpec = 0x3ECD, ansa Ts1 n 0x3F5B ans Te2.
KonuuectBo pernctpos = 0x0001.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = Ox3E (0x3F);
Frame [3 ] = 0xCD 0xb5B);
Frame [4 ] = 0x00;
Frame [5 ] = 0x01;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
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0x00 0x03 0Ox3e Oxcd 0x00 0x01 0xd8 0x0c

Mpnbop npucebinaeT oTBET crneaytowiero opmaTa:
e Homep cxembl nameperunsa (1 6anr);
e bBant kavecTBa;
e bant HC.

4.10 3anpoc «4YTeHne HoMepa aKTUBHOM Ga3bl AAHHbLIX»

HaumHas ¢ Bepcum N0 1.9, B Bbluncnutene BKT-7 nossunace BO3MOXHOCTb Bblbopa of-
HOM u3 AByX 6a3 JaHHbIX HacTpoek (MoryT BbiTb HACTPoeHb! ABe 6a3bl AaHHbLIX (Hanpumep,
NEeTHAA M 3MMHSAS) U BbibpaHa Ta, KoTopas UCMOoNb3yeTcs B AaHHbIA MOMEHT - aKTMBHas).
3anpoc npeaHasHa4veH Ans noryyYeHnss Homepa akTMBHOW 6a3bl JaHHbIX (TOMBbKO ANA BEPCUN
MO npubopa 1.9 n 6onee). [Ina ncnonb3oBaHus 3TOro 3anpoca HeOBXOAMMO He MeHee OaHO-
ro pasa 3a CeaHC CBA3W NoAath 3anpoc «3anunck Tuna 3HaveHun». MNMone «Konunyecteo peru-
CTPOB» OOSPKHO ObITb YCTAHOBIMEHO B YKa3aHHOE 3Ha4yeHue, T.K. npu obpaboTke AaHHOro 3a-
npoca BblMUCIIUTENb aHanM3npyeT 3To nore.

Mcnonb3oBaHme gaHHOro 3anpoca obyCrnoBneHO TeM, YTO B MPOLECCe HaKoNMeHus ap-
XVBa B Ka4yecTBe aKTUBHOW Morna 6biTb BbiOpaHa apyrasi 6asa gaHHbIx. LlenecoobpasHo mc-
nornb3oBaTb 3TOT 3anNpPOC Mocrne Nony4YeHnsi NEPBOM apXMBHOWM 3anncK (M3 HECKONbKMX HEOO-
xoommblx). Janee, ecnu npu nocnegoBaTernibHOM YTEHWM apxmBa OBHapY>XMBaeTCs CMeHa
CXEMbl U3MEPEHMS, HYXXHO CriegoBaTb PEKOMEHAAUMSIM, ONMCaHHbIM B pasgerne 1 u notom
CHOBa 3anpocuTtb «Homep akTnBHON 6a3bl AaHHbIXY.

HavanbHbin agpec = 0x3FE9.
Konuyectso pernctpos = 0x0001.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3F;
Frame [3 ] = 0xE9;
Frame [4 ] = 0x00;
Frame [5 ] = 0x01;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxed 0x00 0x01 0x58 0x3b
Mpnbop npucebinaeT oTBET crneaytowero opmaTa:
e Homep aktmBHOM 6asbl gaHHbIX (1 6anTt). 0 — aktmeHa b1, 1 — akTnBHa
B02;
e bBant kavectBa;
e bant HC.
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4.11 3anpoc «YTeHue HacTpoukun «MpaeHTncpukaTop aboHeHTa»

3anpoc npegHasHadeH Ans NofyvyeHust anemMeHTa HacTpoeyHon 6a3bl AaHHbIX  «VpeH-
Tupmkatop aboHeHTa» (Tonbko Ans sepcun MO npubopa 1.9 n 6onee). MNone «Konnyectso
perncTpoB» AOIMKHO BbITb YCTAHOBMNEHO B YKa3aHHOE 3HadeHue, T.K. npu obpaboTke AaHHOIo
3anpoca BbIMUCAUTENb aHanusupyeT 3To nore.

HavanbHbin agpec = 0x3EAG.
KonuyectBo pernctpos = 0x0008.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3E;
Frame [3 ] = 0xA6;
Frame [4 ] = 0x00;
Frame [5 ] = 0x08;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
0x00 0x03 0x3e Oxa6 0x00 0x08 0xa9 0xc7
Mpunbop npuceinaeT oTBET cneaytowero opmaTa:
e WpeHTndukatop aboHeHTa B B BUAe CTPYKTYypbl, MMetlowen asa nons. lNep-
Boe none (Tuna unsigned short (16 6uT)) onpeaensaeT AnvMHY CTPOKU B H6an-
Tax. Bropoe none aABnseTcd MaccMBOM CUMMBOJSIOB, UMEKLLNM ONNHY, yKa-
3aHHy0 B NepBOM norse;
e bBant kavectBa;
e bant HC.

4.12 3anpoc «4YTeHne COCTOAHMN AUCKPETHbIX BbIXOOO0B»

3anpoc npegHasHayeH ONsa NONy4YeHUss COCTOAHWIM OUCKPETHbIX BbIXOAOB (TOSBbKO
ans sepcun MO npubopa 2.0 n 6onee).
HavanbHbin agpec = 0x3FEE.

KonuyectBo pernctpos = 0x0000.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3F;
Frame [3 ] = OxEE;
Frame [4 ] = 0x00;
Frame [5 ] = 0x00;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxee 0x00 0x00 0x28 0x3a
Mpnbop npuceinaeT oTBET cneaytowero opmaTa:
e  CoctosgHue Bbixoga Ne1 (1 6anT);
e CocrosHue Bbixoga Ne2 (1 6anT).
Bo3amMOXHbIM ko4 OWKMOKK: 7 — ANCKPETHbIE BbIXOAbl HE SIBASKOTCA ynpaBnseMbiMy
ANCTaHLMOHHO.
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4.13 3anpoc «3anucb COCTOSSHUN OAUCKPETHbLIX BbIXO40BY»

3anpoc npegHasHavyeH ONs NONyYEeHUS] COCTOSHUA AUCKPETHbIX BbIXOAOB (TOSbKO
ans sepcun MO npubopa 2.0 n 6onee).

HavanbHbin agpec = 0x3FEE.

KonuyectBo pernctpos = 0x0000.

Mpumep:

Frame [0 ] = 0x00;

Frame [1 ] = 0x10;

Frame [2 ] = 0x3F;

Frame [3 ] = OxEE;

Frame [4 ] = 0x00;

Frame [5 ] = 0x00;

Frame [6 ] = 0x01;

Frame [7 ] = CocrogHue BHXOma N1 (0 mmm 1);
Frame [8 ] = CocrTrogHue BoHxoma N2 (0 mmm 1) ;
Frame [9 ] = CheckSum 1;

Frame [10] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:

0x00 0x10 0x3f Oxee 0x00 0x00 0x01 0x00 0x01 0x43 0Oxbl

Mpubop npucbinaeTt oTBET B BUAE CTaH4APTHOrO NOATBEPXOEHUS 3aMUCK.

Bo3MOXHbIM KO OWKNOKK: 7 — OUCKPETHbIE BbIXOAbl HE ABMSATCA ynpaBfseMbiMu
JONCTaHLUMOHHO.
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5 Mopsanok cnegoBaHuA 3anpocoB

5.1 Hayano ceaHca cBA3u

[MepBbiM 3anpocoM AoImKeH ObITb 3anpoc «Havano ceaHca cBaA3u». OTBET aHaNn3u-
poBaTb He Hy>HO. [lanee HeobxogMmo caenatb 3anpoc Ha «YTeHne aaHHbIxX». B oTBeTe
BblYMCNIMTENS HEOBX0AMMO NpoaHanunanpoBaTb none «Bepcusa cepeepa». Nocne atoro
HEeobXoaMMO NONyYNTb «CBONCTBA» (CM. HMXE), MOCNe Yero MOXHO NPUCTynaTtb K nony-
YEHUIO apXUBHbIX/TEKYLLINX AAHHbIX.

5.2 Tlony4yeHue «CBOUCTB»

[ns kKoppekTHOM pacwndpoBKM OTBETOB NpMbopa HeobXxoaMMO NOMyYUTb TakK Ha3sbl-
BaeMble «CBONCTBay.

K «cBoncTtBamM» OTHOCATCA:

e KONMYECTBO 3HAKOB APOOHON YacTu AN pasnUYHbIX BENMNYMH;
e HaMMEHOBaHVe eauHULL U3MEPEHUS Pa3NUYHBIX BEMUYMH.

Boluncnntene BKT-7 nepefaeT gaHHble CUCTEME BEPXHEro YpPOBHS B BUAE LESbIX
yucen (Nony4veHHbIX B peadynbTtate MacluTabMpoBaHUA BELLECTBEHHbIX), BELLECTBEHHbIX
(TONbKO BenNMYMHbBI pacxoda WM Benn4vnHa, uaMmepsiemasi Ha AOMNoSIHUTENbHOM BXOAeE), a
Takke NpOoCTO uenbix Yucen. Ons nonydyeHUss BEPHOro CTPOKOBOro NpeacTaBieHnsa Be-
NNYNHBI HYXXHO BbIMONHUTL crneaylouime onepaumn:

e npeobpasoBaTb NOMy4YEHHOE YMCMO B CTPOKY. ECrn BennumHa npeacraBneHa He Be-
LLIECTBEHHbIM YUCITOM, TO NpeobpasoBbIBaThL B CTPOKY CriefQyeT Kak Lienoe Yicro (npu
peanusauum Ha A3blke nporpaMmmmnpoBanms C 3TO MOXET ObITb BbI30B pyHKUMK sprintf
c napameTpom %d). B npoTnBHOM cry4yae, npeobpas3oBaHe AO0MKHO BbIMNOMHATLCS
Kak ang BeLuecTBeHHoro yncna (sprintf ¢ napametpom %f);

e eCnv BenuuMHa NpeacTaBfeHa He BELWEeCTBEHHbIM YMCIIOM, OTAENMUTb OT KOHLA CTpo-
KM 3aJaHHOE B «CBOMCTBAX» KONMMYECTBO 3HAKOB U MOCTaBUTb 3ansTyrO (UK TOYKY).

Hanpumep, oT npmnbopa nony4yeHo 3HaveHne (M 3TO Kakaa-nmbo BenuyuHa, HO He

pacxon U He Benun4ymMHa, namepsemMas Ha aon. BXode), KoTopoe nocre npeobpasoBaHus
B CTpPOKy gano «12345», n n3 «CBOUCTB» U3BECTHO, YTO KOSIMYECTBO 3HAKOB Mocne 3a-
NATON paBHO 2. B 3aTOM cny4yae okoH4YaTenbHOE CTPOKOBOE NpeAcTaBneHne BENUYUHDI
bynet numetb BUA «123,45».

ns nony4yeHund «CBOMCTBY» cnepgyet BbINOJIHATL NpuUBEOEHHYHO HUMXEe nocrieaoBa-
TEINbHOCTb 3arnpoCoOB:

1. 3anucb TMna 3Ha4YeHne ¢c HOMepoM 6 («CBOMCTBAY);

2. 3anucb nepeyvyHsa 3ANEMEHTOB AN 4TeHus (popmupoBaHue nepevHss Ong
«CBONCTB» ByaeT onucaHo Huxe);

3. UTeHne gaHHbIX B COOTBETCTBUM C 3anmncaHHbIM nepeyvHeM. [Npu nonyyeHum
OoTBeTa Ha 9TOT 3anpoc aHanuanpoBaTb BanTbl Ka4ecTBa N HELUTATHbIX CU-
Tyauunh He HYXHO.
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[na onpeneneHns BenuYMH U CBOMUCTB B Tennosbluucnntene BKT-7 ncnonb3oBaHo

cnepgywuiee nepedncrieHmne:

Ycnos-
8 HavmeHoBaHue B
HbIX TekcTOBOE HaMMeHOBaHue Tun
nepevncrneHumn
agpec

0 [t1 1Type t1 T1 napameTp
1 [t2 1Type t2 Te1 napameTp
2 [t3 1Type t3 Te1 napameTp
3 [V1 1Type V1 TB1 napameTp
4 V2 1Type V2 TB1 napameTp
5 V3 1Type V3 TB1 napameTp
6 M1 1Type M1 Te1 napameTp
7 M2 1Type M2 TB1 napameTp
8 M3 1Type M3 Te1 napameTp
9 |P1 1Type P1 Te1 napameTp
10 |P2 1Type P2 Te1 napameTp
11 [Mg_1TypeP Mr Te1 napameTp
12 |Qo 1TypeP Qo Ts1 napameTp
13 |Qg 1TypeP Qr Te1 napameTp
14 |dt 1TypeP dt Te1 napameTp
15 [tswTypeP tX napameTp
16 |[taTypeP ta napameTp
17 |QntType 1HIP BHP Tg1 napameTp
18 |QntType 1P BOC Ts1 napameTp
19 |G1Type G1 Ts1 napameTp
20 |G2Type G2 Te1 napameTp
21 |G3Type G3 Te1 napameTp
22 [t1 2Type t1 T2 napameTp
23 [t2 2Type t2 T2 napameTp
24 [t3 2Type t3 T2 napameTp
25 |V1 2Type V1 T2 napameTp
26 |V2 2Type V2 T2 napameTp
27 V3 2Type V3 T2 napameTp
28 M1 2Type M1 T2 napameTp
29 [M2 2Type M2 TB2 napameTp
30 |M3 2Type M3 T2 napameTp
31 |P1 2Type P1 T2 napameTp
32 |P2 2Type P2 TB2 napameTp
33 Mg 2TypeP Mr T2 napameTp
34 |Qo 2TypeP Qo T2 napameTp
35 |Qg 2TypeP Qr Te2 napameTp
36 |dt 2TypeP dt Te2 napamMmeTp
37 |tsw 2TypeP peseps napameTp
38 [ta 2TypeP pes3epB napameTp
39 |Qnt 2TypeHIP BHP TB2 napameTp
40 |Qnt 2TypeP BOC T2 napameTp
41 |G1_2Type G1 T2 napameTp
42 G2 2Type G2 T2 napameTp
43 |G3 2Type G3 T2 napameTp
44 {tTypeM ef. usmepeHus no t (remnepaTtype) CBOWCTBO
45 |GTypeM en. namepenusa no G (pacxogy) CBOWCTBO
46 |VTypeM eq. usmepeHus no V (o6bemy) CBOMWCTBO
47 MTypeM eq. usmepenusa no M (macce) CBOWCTBO
48 |PTypeM eq. usmepeHus no P (gasneHunto) CBOMWCTBO
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Ycnos-
HbIW Hanmenosahve B TekcToBOE HaMmeHOBaHue Tuvn
nepeyncrneHuun
agpec
49 |dtTypeM ef. namepenus no dt (remnepatype) CBOWCTBO
50 |tswTypeM ef. usmepeHus no tx (remneparype) CBOWCTBO
51 [taTypeM ef. usmepeHus no ta (remnepartype) CBOWCTBO
52 |MgTypeM eq. namepenmsa no M (macce) CBOWCTBO
53 |QoTypeM eq. usmepenus no Q (tenny) CBONCTBO
54 |QgTypeM el. uamepenus no Q (tenny) CBONCTBO
55 |QntTypeHIM ef. namepenmsa no BHP (BpemeHn) CBOWCTBO
56 |QntTypeM eq. usmepenus no BOC (BpemeHW)* (CM. NpUM.)  [CBOWUCTBO
57 [tTypeFractDiNum KONn-BO 3HaKOB nocre 3anaton ans t CBOWCTBO
58 |GTypeFractDigNum1 |peseps CBOWCTBO
59 |VTypeFractDigNum1 [kon-Bo 3HaKoB nocne 3anarton gnsa V no Te1 CBOWCTBO
60 [MTypeFractDigNum1 [kon-Bo 3HakoB nocne 3anaton ans M no Te1 CBOWCTBO
61 |[PTypeFractDigNum1 KOM-BO 3HAKOB nocne 3anaton ansa P CBOWCTBO
62 |dtTypeFractDigNum1 KOM-BO 3HAKOB nocre 3anaton ans dt CBOMWCTBO
63 [tswTypeFractDigNum1 |[kon-Bo 3HaKOB nocne 3anaTon ons tx CBOWCTBO
64 [taTypeFractDigNum1 KOM-BO 3HAKOB Nocre 3anaton Ans ta CBOWCTBO
65 |MgTypeFractDigNum1 |kon-Bo 3HakoB nocne 3anaton ana Mr CBOWCTBO
66 |QoTypeFractDigNum1 [kon-Bo 3HakoB nocne 3anaton ana Q CBOWCTBO
67 [tTypeFractDigNum2 [kon-Bo 3HaKOB nocre 3anaton ans t CBOWCTBO
68 |GTypeFractDigNum2 |pe3eps CBOWCTBO
69 |VTypeFractDigNum2 |kon-Bo 3HakoB nocne 3anaton ansa V no Te2 CBOWCTBO
70 |MTypeFractDigNum2 |kon-Bo 3HakoB nocre 3anatov ana M no Te2 CBOWCTBO
71 |PTypeFractDigNum2 KOM-BO 3HAKOB nocre 3ansaTon ana P CBOMCTBO
72 |dtTypeFractDigNum2  |korn-Bo 3HakoB nocrie 3anatouv ans dt CBOMWCTBO
73 |tswTypeFractDigNum2 |kon-Bo 3HakoB nocre 3anaton ans tx CBOWCTBO
74 [taTypeFractDigNum2  [kon-Bo 3HakoB nocrne 3anaton ans ta CBOWCTBO
75 |MgTypeFractDigNum2 |kon-Bo 3HakoB nocne 3angrov ansa Mr CBOMWCTBO
76 |QoTypeFractDigNum2 |kon-Bo 3HakoB nocne 3anatour ansg Q CBOWCTBO
77 |NSPrintTypeM 1 Hanvyue HewTaTtHOW cuTyaumm no TB1 napameTp
78 |NSPrintTypeM 2 Hanwn4ne HewTaTHOW cutyaumm no TB2 napameTp
79 |QntNS 1 [dnutenbHocTb HC no napametpam TB1 napameTp
80 |QntNS 2 OnutensHocTb HC no napameTtpam TB2 napameTp
81 |DoplnplmpP_Type DI napameTp
82 |P3P Type P3 napameTp

Mpumeyanusn: 1) Hanudve anemeHToB QNINS_1 1 QntNS_2 BO3MOXXHO TOSbKO B BEPCU-
ax MO BblMUCTIMTENSA NOMEYEHHbIX BykBon M. Hanpumep MNB 1.9'm.

2) OnemeHT QntTypeM B 3aBUCMMOCTU OT TOro 3a4eNCTBOBaH U HeT
AONONHUTESNbHBIN BXO (ONpeaensieTcs No akTMBHOCTU 3fieMeHTa
DoplnplmpP_Type) nmeeT cmbICn Unn eguHUL U3MEPEHUS cHeTIn-
KOB BPEMEHW, UNN eAVNHUL N3MEePEHNS BESTUYUHBI HA JONOSTHUTESb-
HOM BXxogJe.

3) BenuunHbl ¢ «ycnoBHbiM agpecoMm» QntNS_1, QntNS_2 npeacras-
naAT cobor MaccuBbl ANUTENBHOCTEN HELUTATHbBIX CUTyaLmn No Te-
nnosomy Beoay: HC no otknoyeHuto nutaHus, HC pacxoa meHbLue
MuHumyma, HC pacxopg 6onblue makcumyma, HC no HeucnpasHOCTH
AaTtyvka Temnepatypsl, HC dt<2 °C.
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Mpu bopmmnpoBaHUM 3anpoca Ha 3anucb NepeyHst ANeMeHTOB Anst YTeHus (ans ane-
MEHTOB [aHHbIX «CBOWCTBY»), MacC/B QOJDKEH COCTOSITb M3 CReayoLmnx 311IEMEHTOB:

TTypeM (eanHUUbl 3mepeHus t),

GtypeM (eanHMUBI N3MepeHns pacxoaa),

VtypeM (eanHMUbI N3MepeHus obbvema),

MtypeM (eAnHUUBI N3MEpeHns macchl),

PtypeM (eavHMUbBI N3MepeHnsa gaBneHus),

QoTypeM (eAnHUUBI N3MepeHns Tenna),

OntTypeHIM (eanHMUbBI N3MEPEHUS CHETYMKOB BPEMEHMN),

OntTypeM (B 3aBMCMMOCTM OT TOro 3a4eWCTBOBaH WUNU HET AOMNOSTHUTESbHbLIN
BX0 (onpeaenseTca no akTMBHOCTM arnemMeHTa DopInpImpP Type)
— 9TO UNN eguHULBI U3MEPEHUS CHETYMKOB BPEMEHU, NN €OUHULbI
N3MepeHUs BENNYMHBI Ha JOMONHUTENBHOM BXOAE.).

tTypeFractDigNum (konuyecTBO 3HAKOB Mocre 3anaTon ans t),

VTypeFractDigNuml  (KONMYeCTBO 3HAKOB Nocne 3ansaton ang obbema TB1),

MTypeFractDigNuml  (KONMYECTBO 3HAKOB MoOcne 3ansaton Ans maccel TB1),

PTypeFractDigNuml (konuyecTBO 3HAKOB MOCHe 3anaTon Ans AaBrieHns),

QoTypeFractDigNuml (KONMYECTBO 3HAKOB Nocre 3andaton gnsa tenna TB1),

MTypeFractDigNum2  (KONMYECTBO 3HAKOB MOChe 3ansaton Ans maccel TB2),

VTypeFractDigNum2  (KONMYeCTBO 3HAKOB Mocne 3anaTton Ans obbema TB2),

QoTypeFractDigNum2 (KONMYECTBO 3HAKOB MOCHe 3anaTon ansa tenna TB2) .

[na eguHny, n3amepeHuss pasmep B afiEMEHTE MaccuBa paBeH 7 6aunT, onsa Konude-
CTBa 3HAKOB nocrne 3andaton—1 6anr.

Mpumep anemMeHTa MaccuBa Ans eanHNL N3MEpPEHMS:
YcnosHbii agpec: 0x40000000 | tTypeM;

Pasmep: 0x0007;

Mprmep anemeHTa MaccuBa 45151 KONMYEeCTBa 3HAKOB MOCne 3ansiToN:
YcnosHbi agpec: 0x40000000 | QoTypeFractDigNum2;

Pa3mep: 0x0001;

Mpn obpaboTke oTBETA HA YTEHME CBOWCTB crnefyeT UMeTb BBUAY, YTO B 3aBMCUMO-
CTW OT cocTosiHnA nonsa «Bepcusa cepeepa» (cM. 3anpoc «Havano ceaHca cBs3n») egu-
HULbI U3MEPEHUS MOryT nepegaBaTbCs pasnuyHbiMu cnocobamu:

e «Bepcua cepsepa» paBHa 0. HanmeHoBaHWEe eOuHUL, N3MEPEHUSA BESNMYMH ne-

pegalwTcs B BUAE Maccusa M3 ceMmn cMmBosoB B koguposke OEM,;

e «Bepcua cepsepa» paBHa 1. HanmeHOBaHWe eOuHUL, N3MEPEHUA BESTMYMH ne-
pefatTcs B BUAe CTPYKTypbl, Metowen aea nongd. lNepsoe none (tuna unsigned
short (16 6uT)) onpenensieT onvHy CTPokM B BanTax. BTopoe none ssnsertcs
MacCMBOM CMMBOJSIOB, UMEIOLLNUM ANWHY, YKa3aHHY B NepBOM none (CUMMBOSbI B

koauposke OEM).
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Mpumep 3anpoca Ha 3anucb NepeYHst ANeMeHTOB AN YTEeHUS:

OXFF OxFF 0x00 0x10 Ox3F OxFF 0x00 0x00 0x60 0x2C 0x00 0x00 0x40
0x07 0x00 0x2D 0x00 0x00 0x40 0x07 0x00 O0x2E 0x00 0x00 0x40 0x07
0x00 Ox2F 0x00 0x00 0x40 0x07 0x00 0x30 0x00 0x00 0x40 0x07 0x00
0x35 0x00 0x00 0x40 0x07 0x00 0x37 0x00 0x00 0x40 0x07 0x00 0x38
0x00 0x00 0x40 0x07 0x00 0x39 0x00 0x00 0x40 0x01 0x00 0x3B 0x00
0x00 0x40 0x01 0x00 0x3C 0x00 0x00 0x40 0x01 0x00 0x3D 0x00 0x00
0x40 0x01 0x00 0x42 0x00 0x00 0x40 0x01 0x00 Ox46 0x00 0x00 0x40
0x01 0x00 0x45 0x00 0x00 0x40 0x01 0x00 0Ox4C 0x00 0x00 0x40 0x01
0x00 0x8C 0x75

Bblumcnutens nprckinaeT B OTBET Ha 3anpoc CTaHOApPTHOE NOATBEPKAEHWE Ha 3aruChb:
0x00 0x10 Ox3F OxFF 0x00 0x00 OxFD OxFC

Mpumep 3anpoca Ha YTeHWE OaHHbIX B COOTBETCTBUM C 3anncaHHbIM NepeYvyHeM:
OXFF OxFF 0x00 0x03 0x3F OxXFE 0x00 0x00 0x29 OxFF

Bbluncnutens npuckbinaeT B OTBET Ha 3anpoc 3anpoLLEHHbIE «CBOUCTBAY:
(CnyxebHble BanTbl: ceTeBOW agpec, PyHKUMS, AfIMHA BCEN CEeKLUMU JaHHbIX)

0x00 0x03 0Ox4F

(cekumst CBOMCTB eguHUL, U3MEePEHUS)

0x02 0x00 (°C gna tTypeM)

0x04 0X00 oxco BXO8 (m3/4 ona GTypeM)
0x03 0X00 oxco OX08 (m3 ana VTypeM)

0x02 0x00 (T ana MTypeM)

0x06 0X00 oxco OXO8 (kr/cm2 ans PTypeM)
0x04 0x00 (Mkan ana QoTypeM)
0x01 0x00 (4 ona QntTypeHIM)

0x01 0x00 (4 onsa QntTypeM)

(cekumsi CBOMCTB KONMMYeCcTBa 3HAKOB Nocre 3ansiTomn)
0xCO PROE =osmruecTBO 3HAKOB mocse 3anarToi mia tTypeFractDigNum;

0xCO PRO® xormuecTBO 3HAKOB nocie zanaror mwis VIypeFractDigNuml;
0xCO PROE xosmuecTEO 3HAKOE mocne zanaroit mna MITypeFractDigNuml;
0xCO0 P®O8 xormuecTeO 3HAKOE mocne 3anAaToit mna PTypeFractDigNuml;
0xCO PROE xosmuecTBO 3HAKOB mHOCye 3anaroit ana QoTypeFractDigNuml;
0xCO P®O® xormuecTBO 3HAKOB mocje zanaTor mis MTypeFractDigNum2;
0xCO PROE xosmuecTEO 3HAKOE mocne zanAaroit mna VIypeFractDigNum2;

0xCO PROE =osmruecTso 3HAaKOB mocse zanaror mia QoTypeFractDigNum2;

(KOHTpONbHas cymma)
0xB8 0x33

roe:
__ AnNuHa CTPOKM;

| CMMBOMbI CTPOKU, B COOTBETCTBUM C MOMNEM «ASTUHAY;
__| 6anTt kavecTBa (aHanM3MpoBaTb HE HYXHO);

. 0anT HewTaTHON cUTyaunn (aHanM3npoBaTb HE HYXXHO);
B xonuuectso 3Haukos nocne sanaToil.
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5.3 [Mopsapgok nonyyeHnst HEO6XOAUMbIX AAHHbIX

3a BpeMs ceaHca CBS3W CUCTEMa BEPXHErO YPOBHSI OOMMKHA HE MeHee OHOro pasa 3a-
NPOCUTbL «CBOWCTBa» Afsi ONPEAErieHns HaMEHOBaHWUN eOUHNL, U3MEPEHNST U KONUYECTBA
3HaKoB B ApO6GHOM YacTn NS dreMeHToB AaHHbIX. [Janee HyXHO 3anpoCuTb NepeYeHb ak-
TUBHbIX 3NIEMEHTOB, CCPOPMUPOBATL NEPEYEHb AIEMEHTOB ANS YTEHUS, U 3aTeEM 3anucatb
ero B BblumcnuTenb. M3 otBeTa Ha 3anpoc «YTeHne NepeyHsi akTUBHbLIX 3NIEMEHTOBY» AOns
Ka)KOoro anemMeHTa OaHHbIX onpeaensieTca ero pasmep, To eCTb KOnmMyecTBo 6anT, koTopoe
HY)KHO «B3ATb» M3 MOJSTly4EHHOro Kagpa, YToObl NpaBWIibHO WHTEPMNPETUPOBATbL 3HAYEHME.
3aTtem BbINOMHAKTCA 3anpochbl Ha 3anncb TMNa 3Ha4YeHU 1 3anncb aaTtbl (MPU YTEHUN apXu-
Ba), a 3aTeM 1 cOBCTBEHHO «YTeHne aaHHbIX...». [pn 0bpaboTke oTBETa Ha 3anpoc «YTeHne
AaHHbIX. ..» UCMOMb3yeTcA creaytoLast HPOPMaLmS:

e Pasmep anemeHTa AaHHbIX (MOMyyYeH Npu oTBeTe Ha 3anpoc «YTeHue nepeyHs
aKTMBHbIX 35IEMEHTOBY);

e KonnyectBo 3HaKkoB B ApOOHOM YacTM U HAMMEHOBaHWE eauHUL, n3mepeHus (no-
ny4YeHbl NPU YTEHUN KCBOUCTBY).

5.4 Tony4yeHune apXUBHbIX OAHHbIX

na noJlydeHnA apxXmBHbIX OaAHHbIX 3a UHTEPECYLYIO KIMMeHTa aaTty HeobxoanmMo
BbIMOJTHNTb NMPUBEOEHHYIO HMXE NMOoCiieaoBaTesibHOCTb 3arnpoCOB:

e 3anpocC Ha 3anucb TUNa 3Ha4yeHunm ¢ Homepom 0-3 B 3aBUCUMOCTM OT XKENAaeMOoro
TMNa OaHHbIX;

3anpoc Ha YTeHME NepeYHs aKTUBHbIX 3NIEMEHTOB;

3anpoc Ha 3anucb NEPEYHs ANEMEHTOB ANA YTEHMS;

3anpoc Ha 3anucb aaTbl;

3anpocC Ha YTeHMe AaHHbIX B COOTBETCTBUMN C 3annCaHHbIM NEPEYHEM INIEMEHTOB
AN YTEHWS.

Ecnun BbINONHAETCS UMKITMYECKOE YTEHNE ApPXBHbLIX OaHHbIX, TO NepBble TpU onepa-
UMM HYXHO BbINOJTHATb €ANHOXObI.

BHUMAHUE! NPVBOP MPUCBINAET OTBET C OAHHBIMW, OTHOCALWMMUCAH K
TOW OATE, KOTOPAA BbIJ1A SATMMMCAHA B NOCJIEAHUN PAS.

Ecnu npu 3anucu gatel npubop npucnan oTBeT ¢ KoAoM 3 (OTCYTCTBYIOT AaHHbIE 3a
yKasaHHylo gaTty), TO OT4YeT cnegyeT hopMmpoBaTb U3 3anncen apxmea Apyroro Tuna.
Hanpumep, ecnv npu YTeHMn CyTOYHOro apxmea 6bii1 nony4veH Kkog 3, To AN NonyvYeHns
CYTOYHOW 3anncu 3a 3TN CYTKM HY>XHO UCMNOSb30BaTb AaHHbIE B HAaCOBOM pa3pese 3a 3Tu
Xe CcyTkun. Ecnn npu nony4YeHnn gaHHbIX B COOTBETCTBUM C 3anMCaHHbIM NEpeYHEM arie-
MEHTOB AN YTEeHUs NOomfydYeH KoA 5, 3TO O3Ha4daeT, YTo 3adMKCUPOBAHO W3MEHEHWE
CXeMbl n3amepeHusi. B aTom criydae Hy>XHO creoBaTb peKoMeHOaUNsaM, U3MNOXKEHHbIM B
pasgene «lMpuvHUMNbI OpraHn3aunn AaHHbIX, JOCTYMHbIX Yepes3 CeTb, B TEMNOBLIYNCN-
Tene BKT-7».

5.5 [Mony4yeHue TeKyLUX N UTOFOBbIX TEKYLUUX AAHHbIX

ns nonyyvyeHna TeKywnx n MToroBbixX TEKYLLNX OAHHbIX Heo6xoanuMO BbINOMHUTL MNO-
cnepoBaTesyibHOCTb 3arnpoOCoOB:

3anpoc Ha 3anucb TMna 3Ha4yeHuin ¢ HoMepom 4 unun 5 cooTBETCTBEHHO;

3anpoc Ha YTeHMEe NepPEYHsi aKTUBHbIX 3NIEMEHTOB;

3anpoc Ha 3anucb NepeYHst ANEeMEHTOB AN YTEeHUs;

3anpoc Ha YTeHue AaHHbIX B COOTBETCTBMM C 3anUCaHHbIM NepeYyHEM 311EMEHTOB
ANS YTeHus.



BKT-7 Peannsauus npotokona MOOBAC c. 30

NMpunoxeHune A — PacuyeT KOHTpoOrnbHOM cymMMbl Kaapa Modbus

PacueTt koHTposibHoM cymmbl kagpa Modbus RTU MoXeT BbINOSHATLCA MO criefyto-
LemMy anroputMy (TEeKCT Ha a3blke NporpammmpoBanHus C):
WORD Crcl6 (BYTE *Data, ULONG size)
{
union
{BYTE b[2]; unsigned short w;} Sum;
char shift cnt;
BYTE *ptrByte;
ULONG byte cnt = size;

ptrByte=Data;
Sum.w=0xff£ffU;
for(; byte cnt>0; byte cnt--)
{
Sum.w= (unsigned short)
((Sum.w/256U) *256U+ ( (Sum.w%256U) * (*ptrByte++)));
for (shift cnt=0; shift cnt<8; shift cnt++)
{/*obpaborka OanTa*/
1f((Sum.w&0x1l)==1)
Sum.w= (unsigned short) ((Sum.w>>1)*0xa001U) ;
else
Sum.w>>=1;
}
}
return Sum.w;

}

[MycTb kakoe-nnbo cooblieHre, uMelLwWero AnuHy N, 3anucaHo B Maccuse
Data [N+2] TMna unsigned char. Torga ans aToro coodWeHNs KOHTPOSMbHY0 CyMMY
cnegyet oopmMuMpoBaTh criegyowmm obpasom:

WORD CheckSumm = Crclb6 (Data, N);
Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;



BKT-7 Peannsauus npotokona MOOBAC c. 31

NMpunoxeHue b — Ucnonb3yemMble TUNbI AaHHbLIX U
CUMBOJIbHbIE€ KOHCTaHTbI

Mpn peanu3aumm npoTokona obMeHa BO3MOXHO MCMONb30BaHWE TUMa [daHHbIX
VT DATA RAP — 4 GaWiTta (OeHb, mecal, rof, 4ac).

Mpu pacwmndpoBke KOOoOB B banTe kayecTBa 3N1EMEHTOB AaHHbIX MOXHO MCMOMb30-
BaTb CrneayoLlme CUMBOJSIbHbIE KOHCTaHTbI:

e #define OPC QUALITY GOOD 0xCO

e #define OPC QUALITY BAD 0x00

e #define OPC QUALITY CONFIG ERROR 0x04

e #define OPC QUALITY DEVICE FAILURE 0x0C

e #define OPC QUALITY UNCERTAIN 0x40

e #define OPC QUALITY SENSOR CAL 0x50



