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BHuMmaHue!
KoppekTHaa pabota no NpOTOKOMY BO3MOXHA TOSMbKO C Npubopamu, MMeLWmnmMu
Bepcuto MO 1.5 n 6onee.

Y10 HOBOTIO

C nosisnennem sepcum 1.9 BCTPOEHHOrO NporpaMMHOro obecneyeHunst Bol4MCnmTens
BKT-7 B npoTokon oGbMeHa BHECEHbI cneaylowme N3MeHEHNS:

e /IameHunca aHanua oTBeTa Ha 3anpoc «Havano ceaHca CBA3NY;

e /I3ameHunca aHanua otTBeTa Npu NONYYEHUN KCBONCTBY;

e /IameHunocb nepeudncrneHne, onucbiBarLee BCe BO3MOXHbIE 3NTIEMEHTbI AAaHHbIX
B BbluMcnutene (B cBA3nM C¢ gobaBneHMeM 3MEeMEHTOB AaHHbIX «Hannive He-
LUTATHOW CMTyaLMM MO TEMNOBOMY BBOAY» U «CYETYMKM BPEMEHU AMarHocTmye-
CKUX CUTyaLuny»);

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

e [lpepgycmoTpeHa paboTta npu MCNONb30BaHMM BbIYUCIIUTENEN CO BCTPOEHHbLIM
apantepom RS-485 (cm. O600LLeHHasa CTpyKTypa 3anpoCcoB/OTBETOB B CETEBOM
npoToKone);

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

e OnucaHa BO3MOXHOCTb YTEHMSI HOMepa akTUBHOW 0a3bl AaHHbIX 1 aeHTndmrka-
Topa ABGOHEHTa.

C nosiBnennem sepcum 2.0 BCTPOEHHOrO NporpaMMHOro obecneyeHunst Bol4MCnmTens
BKT-7 B npoTokon obMeHa BHeCEHbI crneayloume N3MeHeHNs:

e MakcnmanbHbI pa3mep bydepa coobLueHna nameHuncs ¢ 256 Ha 264 banra;

e /I3MeHUNoCcb nepeyvncrieHne, onucbiBaoLlee BCe BO3MOXHbIE 31IEMEHTbI AaHHbIX
B Bbluncnutene (B cBs3n ¢ gobaBrneHnemM aNeMeHTOB AaHHbIX «4ONOMAHUTENbHOE
AaBneHne» N « 4ONONHUTESNbHbIN BXOAY ).

e [losiBMNacb BO3MOXHOCTb AUCTAHLMOHHO YyNpaBnaTb AUCKPETHBIMU BbIXO4aMM.

C nosBneHnem Bepcumn 2.7 BCTPOEHHOro NporpaMMHOro obecrnevyeHunst BblMMCNUTENS
BKT-7 B npoTokon obMeHa BHeCeHbI crneayloume N3MeHeHNs:

e OrtBeT Ha 3anpoc «YTeHne Tekyllen gaTbl U BpEMEHU» BblOAETCS B MOSIHOM O0b-
eme.
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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 AUCTAHUMOHHOMO MOHUTOPUHra KonmuvecTtsa
TennoTbl (TENIOBOW 3HEPrUKN) N NapamMeTPoB TEMSIOHOCUTENS B CUCTEMAX BOOSHOMO Te-
nnocHatxenuns. Nog AMCTAHUMOHHBIM MOHUTOPUMHIOM MOHMMaeTcs paboTa TennoBbl-
YyncnuTensa B CeTU, yAaneHHbIn 4OCTYN C NOMOLLbIO MOAEMHON CBS3M UMW HENOCPEACT-
BeHHas paboTa C KOMNbIOTEPOM. B 3TOM crnyyae NpUMEHSeTCs CUMCTeMa BEPXHErO YpPOB-
HA — MepcoHanbHbIN KOMMNbIOTEP C YCTAHOBMEHHbIM CNEUNann3npoBaHHbLIM NporpaMmm-
HbiM obecrnevyeHnem.

Cuctema BEpPXHErO YPOBHS MOXET MonyyaTtb OT Tennosbluncnutens BKT-7 crnepyto-
LMe OAaHHble:

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

e TaK HasblBaeMble «CBOMWCTBaA» (HaMMEHOBaHWE €OUHUL M3MEPEHUA U AaHHble,
HeobxoaMMble AN NPaBUibHON MHTEpPNpeTauun OTBETOB BblYMCIIUTENS).

Kaxgasa ns atmx BefiMYMH HasblBaeTCs 3N1eMEeHTOM AaHHbIX. B 3aBMCMMOCTY OT Bbl-
BpaHHOWN CXeMbl U3MEPEHUS ANIEMEHTbI AaHHbIX MOrYT y4acTBOBaTb UMW HE y4acTBOBaTb
B uamepeHusax. Hanpumep, B cxeme nameperHns Ne1 ans tennosoro Beoga Ne1 temne-
paTypa t2 yyacTtByeT B pacyeTax, a B cxeMe uaMepeHnsa Ne6 — HeT. ONeMeHTbl JaHHBbIX,
y4yacTBylLME B N3MEPEHNAX, HA3bIBAOTCA aKTUBHbIMMU, HE Y4aCTBYHOLLUNE B U3SMEPEHU-
AX — HEe aKTUBHbLIMM.

B 3aBMCMMOCTM OT CXEMbI n3mepeHna BblHNUCTTUTESb CbOpMI/IpyeT MaCKy aKTUBHOCTU
ANIeMeHTOB, T.€. OJ1A KaXOoro anemMeHta OaHHbIX onpepnendeTcd, aktTMuBeH Jin OH npu
OaHHOWN cxeme N3MEPEHNA. OneMeHTbl AaHHbIX «CBONCTBY ecez20a aKmueHhbl.

B npouecce akcnnyaTtaumm npubopa MoXeT BO3HUKHYTb CUTyauusi, KOrda cxema u3-
MEepeHUs1 MeHsIETCsl (HanpMMep, NpU CMEeHe Ce30Ha MOXKET MPUMEHSITLCS «NETHSAS» UNn
«3MMHAA» cxema). Mpu U3BMEHEHUN CXEMBbI, UBMEHSIETCA U Macka akTUBHOCTMW.

Cxema M3MepeHuUn COXpaHAeTCs B KaxOoW apXMBHOM 3anucu, No3TOMY Macka ak-
TMBHOCTU 3N1EMEHTOB POPMUPYETCS BblMMCNIMTENEM ONA KaXOOW apXMBHOW 3anmncu B
MOMEHT obpalleHna K BbluncnuTento. Ecnn B BbluncnuTene MaMmeHunacb cxema mame-
peHusi, TO ONA apXMBHOW 3anucu, KoTopas CPOpMUPYETCSA yXKe MOCre CMEHbl CXEMbI
N3MEPEHUNS, Macka akTMBHOCTU BydeT oTnmnyaTtbCa OT Macku Ans TOM 3anucu, Kotopas
Oblna cpopmmnpoBaHa paHee. B mMacke akTMBHOCTU HEKOTOpbIE 3IEMEHTbI MOryT CTaTb
aKTUBHbBIMW, UNKN, HAOBOPOT, HEAKTMBHbLIMK. Ta Macka akTUBHOCTU, KOTopas chopMmpo-
Banacb npu nocnegHemMm obpalleHnn CUCTEMbl BEPXHETO YPOBHS K BbIYUCIIUTENIO, ABNS-
€TCA aKTyaribHOMW.

N3 mackn akTUBHOCTU BblYMCNUTENb POPMUPYET NepeveHb aKTUBHbIX 3/IeMEHTOB.
Ecnu B macke akTMBHOCTU NPUCYTCTBYIOT BCE 3NEeMeHTbl AaHHbIX (aKTUBHbIE U HEeaKTUB-
Hble), TO B NepeyYeHb BXOAAT TONbKO aKTUBHbIE 3reMeHThl. [lepedyeHb COCTOUT U3 CTPYK-
Typ, coaepallmx ABa nons:

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

Mpy nonyYyeHun AaHHbIX (APXUBHBIX UMW TEKYLLMX) OT BbIMUCIUTENSI CUCTEMA BEPXHETO
YPOBHS1 J0SKHA CHavyana 3anpocuTb nepedeHb akTUBHBIX 31eMEHTOB. /13 nepeyHs akTUBHbIX
3MEMEHTOB MOXHO BbIOpaTh TOMbKO WMHTEpEecyloLlme KrMeHTa aneMeHTbl, chopMUpoBaTh
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nepe4vyeHb 3remMeHTOB AnA 4YTeHUsA U 3arnncatb €ro B BbIMUCIIUTEIb. B panbHenwem Bbl-
YyucnnTesnb 6yﬂ,€T npucblnatb gaHHble B COOTBETCTBUN C 3alMCaHHbIM 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 nHgopmaumio Tonbko no t2. MNMpn 3TOM NepeyYeHb akTuB-
HbIX 3fIEMEHTOB B BbIYUCINTENE OCTAHETCHA NpexHUM. Cuctema BEpPXHEro ypoBHS dop-
MUpPYET NULLb NepeYEHb 3IEMEHTOB AN YTEHUSA OaHHbIX.

CnegyeTt noHUMAaTb, YTO NepeyYeHb aKTUBHbLIX ANIEMEHTOB SABMSETCA PYHKUMEN Ha-
CTPOEK BbluMcnuTens (B YaCTHOCTM CXEMbl M3MEPEHUSA) U HE 3aBUCUT OT TUNa AaHHbIX
3anpaluMBaemMbiX CUCTEMOW BEPXHEro YpoBHsA. T.e. Mpu 3anpoce nepevHsi akTUBHbIX
9NIEMEHTOB B MPOLECCE YTEHUS TEKYLMX 3HAYEHUM N apPXMBHbIX 3HAYEHUN NepedeHb
aKTUBHbIX 3N1IEMEHTOB ByaeT TeM e caMbiM (Npu yCNoBUN HEU3MEHHOCTU CXEMbI M3Me-
peHus). OgHako, Npu YTEHUM 3HAYEHUN HEKOTOPbIE dNEeMEHTbI AaHHbIX He ByayT MMeTb
cmbicna. MNodacHum Ha npumepe. [JonycTnm, cuctema BEPXHEro ypoOBHA npo4dntana Ta-
KOW nepeyeHb akTUBHbIX 3JIEMEHTOB:

e T1noTB1;
e G1noTB1;
e M1noTB1.

Ecnu aToT xe nepeyeHb 3anmcatb B BbIMUCIIUTENb, B Ka4€CTBE Nnepe4vHd 3r1eMeHTOB
OnAa YTeHnA, To Npu BbiNOJIHEHUN 3anpoca Ha YTeEHUEe OaHHbIX BbIYUCITNTESIb BEPHET!

e [1NA Tekywnx 3HaYEeHUM:

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

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

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

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

* 3HadveHue T1 no TB1 + 6anTt kavecTtBa + 6anTt 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 3HayYeHne T1 no TB1 + 6Gant kadecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT OTCyT-
cteyeT) + 6ant HC;

= OGeccmbicnieHHoe 3HayeHne G1 no TB1 + 6GawT KadectBa 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 CNKUCKA
3NeMeHTOB Ans yYTeHus. Hanpumep, anemeHT M (macca) He nMeeT CMbICna B TEKYLLMX
3HaYeHusIX, T.K. ABNSAETCA NapamMeTpOM, XapaKTePU3YOLWNMM HAKOMNIEHHYIO BEMNYMHY. A
G (pacxon) He UMeeT CMbICna B apxmBe, T.K. CYyTb €ro - MrHOBEHHOe 3Ha4yeHune. OcobeH-
HO Ba)XHO 3TO ANl HEKOTOPbIX CXEM M3MEPEHUs, KOraa akTMBHbI OYeHb MHOrne napa-
MeTpbl. 3anncas MOSMHbIN CMNCOK AN YTeHUS (BKIToYast He MMetoLne CMbICST 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 NpomsoLlsia CMeHa CXEMbl U3MEPEHUS.
Torga B 0AWH M3 MOMEHTOB OHa 06paTUTCS K 3anucu, B KOTOPOWN CXxeMa 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 aKTyasibHyt0 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 Npu cxeme nusamepeHuss Ne 5. Boluncnutens obHapyxmBaeT HeCOOTBETCTBUE
aKTyanbHOW MacKu CXemMe U3MepPEeHUs1 N3 apxXMBHOW 3anncu n nepedopmMmnpoBbIBaeT ak-
TyasibHY0O MacKy akTMBHOCTU 31IEMEHTOB B COOTBETCTBUM CO CXeMoun uamepeHus Ne5, a
3aTeM curHanuaumpyet o6 nameHeHun cxemMmbl namepeHus. B pesynbtate aTOro, B aKTy-
anbHOWM Macke aKTMBHOCTU HEKOTOpPbIE€ 3fIEMEHTLI, U3 YMCNa paHee HeakTUBHbIX, MOMK
cTaTb aKTUBHbIMUM; @ U3 YUCNa pPaHEEe aKTUBHbIX - HEAKTUBHbIMU. TakKe U3MEHUTCSA U
nepeyeHb akTUBHbIX arieMeHTOB. CucTeMa BEPXHEro ypoBHS, Nony4ms curHan ob mnsme-
HEHUN CXEMbI U3MEPEHUS, MOXET NOCTYNNTb ABYMSA cnocobamu:

1. TMoBTOpPUTbL 3anNpoc Ha YTeHWe OaHHbIX. Belancnutens npuwneT gaHHble B CO-
OTBETCTBUM C 3aNMCaHHbIM B HErO NEPEYHEM IMEMEHTOB ANSA YTEHUS, HO C MNO-
NpaBKOW Ha MacKy akTUBHOCTU 35IEMEHTOB 13 apXMBHOW 3anucu. 3To O3Ha4aerT,
4YTO ecnn Kakme-nmbo anemMeHTbl AaHHbIX CTanu HeakTuBHbI, B OoTBeTe Oyaet
cogepxaTtbca MHpopmaums o6 atom. B yactHocTu, B HGanTax kayectsa 6yayT
nomeweHsbl kogbl OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR
(kogbl onucaHsbl B MpunoxeHun B). 3TOT cnocob nmeeT cyLeCTBEHHbIM HeJOC-
TaToOK: €Cnv B Macke akTMBHOCTWU MOSIBUNTUCb HOBblE€ aKTUBHbIE 3MNEMEHTbI, UX
Henb3s BygeT nony4nThb;

2. 3anpocuTb HOBbLIN NEpeYeHb aKTMBHLIX ANIEMEHTOB 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 cobon 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)  Hanuuune 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 TennonotpebneHnsa oT MOMeHTa cbpoca apxvmBa BblMMCANTENSA OO0 KOHUA npeabiay-
wero Yaca. B npnbope nmeetca Tonbko ogHa 3anncb 3Toro Tmna. [JMckpeTHoCTb 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
U ONUTENbHOCTb, B 3aBUCMMOCTW OT CMbICIia napameTpa, 3a nepuog 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 XPOHOSTOrMYECKMMN MEeTKamMu (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) OnutenbHocTb HC no napameTtpam TB1;
10) P1Ts1; 25) V3 TBz; 40) OnwutenbHocTtb HC no napameTpam TB2;
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 apxuBa. [JUCKPETHOCTb apxmBa — OAMH OTYETHbIA Mecsay. T.e. Npu HaCTyNfeHUN KOH-
La OTYETHOro Mecsua NPOUCXOANT apxXMBaunsa AaHHbIX (3anUCb UTOrOBbIX TEKYLLMX 3Ha-
YeHUn B UTOrosbln apxme). CNMCOK NapamMeTpoB TakoW Xe, Kak OIS UTOroBbIX TEKYLUNX
3Ha4YeHNNn. ApXmMB MMEET MHOXECTBO 3anucen ¢ pasHbIMU XPOHOMOMMYECKUMU METKaMu
(konn4ecTBO 3aBUCUT OT rMyBuMHbI apxuea). PasHuua NToroBoro apxmea n UTOroBbIX Te-
KYLLMX 3HAYEHUI 3aKI4YaeTCsa B TOM, YTO UTOrOBble TEKyLue 3Ha4YeHUs — 3TO UHTerpa-
nbl OT cbpoca OO0 KOHUa npeablayLliero yaca, a UTOroBbIN apXuB, 3TO HECKONbKO 3anu-
ceun, MMerLmMX CMbICI UHTEerpanosB oT cbpoca A0 KOHLUA OTYETHOro Mecsua.
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2 0OO0Oob6weHHasa CTpYKTypa 3anpocoB/OoTBEeTOB B
ceTeBOM NpoToOKoOne

Ana obmeHa gaHHbIMM MO fOKaNbHOW CETU UCNONb3YeTCA MPOTOKOS, paboTarowmm no
npuHUmMny seaywmnn-seaombli (Master-Slave). 310 3HauuT, 4YTo BegoMbIn (Slave) moxeT no-
cnaTtb ceTeBoe coobLueHne TOMbKO B OTBET Ha 3anpoc Beaywero (Master). B kavectBe Be-
AYyLLEro NUCrosb3yeTcsl cuctemMa BepXHEro ypoBHSA. Boluncnmtenn BKT-7 BbINOMHAKT TOSMbKO
ponb Begomoro. lNpu peanu3aumm NpoTOKOSa TPaAHCMOPTHOrO YPOBHSI 3@ OCHOBY Obln B3ST
Modbus RTU. lNpn B3ammogenctsnm seayLiero n BeAoOMOro UCnosib3yeTca pexum nepegaym
RTU (Remote Terminal Unit). B aTom pexxume ans kaxgoro 6avta coobLleHnsa ncnonb3yeTcs
8-paspsigHas ABOMYHAsA cuctemMa KoampoBaHUS.

Bpewms, 3aTpaunsaeMoe Ha nepepgadvy ogHoro GaiTa cooblueHus, HasbiBaeTcs re-
puodom cumeosia. ViHTepBan BpeMeHU, B TeYEHME KOTOPOro He NPOUCXOaMno nepeaa-
Yyu, HasbIBAETCA UHMePE8asIoM MUWUHBI.

Mpu ucnonb3oBaHum pexmma RTU cooblieHne OO0MmMKHO HayMHaTbCs C MHTEpBana
TULWIVHbLI ONUTENBHOCTLIO HE MeHee 3,5 nepnogoB cumBona. 3aTem HadMHaeTcs nepe-
Aava kagpa coobuieHus. Nocne nepegayn nocnegHero cMmBona kagpa coobuieHnsa B
KayecTBe Npu3Haka KoHUa TakkKe OOSMKEH ObiTb BblAepXXaH MHTepBan TULLIMHbI NUTenb-
HOCTblO He MeHee 3,5 nepuogoB cumBona. [locrne OKOHYaHWA 3TOro MHTepBana MOXeT
HauMHaTBLCA crnefyowmnn kagp coobuweHns. Bcé cooblueHne OOomKHO nepenaBaTbCs Kak
HeMNpepbIBHbLIN NOTOK CMMBONMOB. MIHTEpBaN TULLWHbLI MEXAy COCEAHMMW CUMBOJSIAMUN HE
AOITKeH npesbiwaTh 1,5 nepnoga cumeona.

B otctynneHue ot Tpe6oBaHun ctaHgapta Modbus B Buiuncnutene BKT-7 rpaHu-
ua Kkagpa onpegensieTcd UHTepBanoM TULWMHBI ANIMTENbHOCTLIO 62.5 MC unn no nepe-
NOJSTHEHMIO BXOAHOTrO Bydhepa anuHom 264 6ant.

[lnnHa kagpa coobLleHns He OoMmkHa npeBblwaTh 264 banTa.

B kauyectBe uvHTepenca dusmyeckoro ypoBHS ucnonb3yetcad RS-232 (RS-485),
npyyemM B3aUMOAENCTBME BedyLlero u Be4OMOro BO3MOXHO Kak HEMOCPeACTBEHHO Ye-
pe3 RS-232 (RS-485), Tak n ¢ ucnonb3oBaHnem Hapsgy ¢ RS-232 mogemoB 1 KOMMYTU-
pyemon TenedOHHON JIUHUN.

[Ans obmeHa no nHTepdency gpuandeckoro yposHs RS-232 (RS-485) Bbluncnurens
BKT-7 ucnonbayet crnegyowme napameTpbl:

cdopmaTt cumBona: 8 OUT gaHHbIX, 2 CTONOBbLIX OMTa, 6€3 KOHTPOSISI YETHOCTY;
CKopocTb nepegaum, out/c: 1200, 2400, 4800, 9600, 19200;

yrnpaBneHne NOTOKOM: OTCYTCTBYET;

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

MpumeyvaHue [Mpn nocebinke 3anpoca npubopy cHavana HeobxoouMMo nepepatb He
MeHee AByx 6ant OxFF gns rapaHTMpoBaHHOro «BbiBoAa» npubopa ms
«cngawero» pexvma. bantel OXFF mMoryT cTtoAaTh B Hayarne nocbifiku, To
eCTb Heobs3aTenbHO BblaepxmBaTb naysy mexay OxFF u 3anpocom.
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 Hadvano nocblikWM OOfmKeH ObiTb aobasneH Gaunt
«pacLIMpeHHbI agpec» (3TO MNofe He yyacTByeT B pacyeTe KOHTPOIib-
HOW CyMMbl COOBLLIEHNS).
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Kagp npoTtokona cocTtouT 13 crieayowmx afieMeHTOoB:

nons agpeca;
nons yHKuunu;

Nons OaHHbIX;
KOHTPOSIbHOM CYMMBbI.

Hwxe paccmoTpeHo 6ornee noapo6GHO Ha3HaYeHe OTAeNbHbIX NONe:

agpec — 8-paspsgHoe ynucno B gnanasoHe 0-240 (ceTeBorn Homep npubopa) (ans
MO meHee 1.9 B gmanasoHe 0-99), cnyxawee ona npaBuibHOW agpecauun 3a-
npoca nony4yaTent. Ha 3anpoc ¢ Hynem B kayecTBe CETEBOro agpeca OTBETUT
nobon npmnbop (kpome NPUBOPOB CO BCTPOEHHbLIM aganTepoM RS-485) — Tak Ha-
3blBaeMbIl LUMPOKOBELLATENbHbLIA 3anpoc. Ero MOXXHO NPUMEHATb TONbKO Mpu
NOAKMOYEHNN TOYKA-TOYKA (NPY NOOKITIOYEHMIO K KOMMBIOTEPY OAHOro npudopa);

MpumeyvaHne [Ipy NCNONB30BaHUN BbIMUCIUTENEN CO BCTPOEHHbIM agantepom RS-485,

HaCTPOEHHbIM Ha pacCLUMPEHHbIM PEXUM agpecauunn, nepsbiM Gantom no-
CbiNkM (00 nons «Agpec») JormkeH ObiTb GalT «paclUMpPEHHbIN agpecy.
[1ns BCcex BblMMCIIMTENEN CO BCTPOEHHbIM agantepom RS-485 He3zaBucMMo
OT pexuma agpecauym He gonyckaeTcsi ucnonb3oBaHue agpeca 0.

2.1

dyHKUMA — 8 paspsigHoe 3HadeHue. [pu nepegade coobuieHnss OT BeayLLero K Be-
AomMomy none oyHKUMM 3adaeT nocregHemy AencTBue, KOTopoe OH AOMMKEH BbINos-
HUTb. [lpn OoTBETE BEOOMOro 3HadeHwe nons OyHKUMM yKasblBaeT, Npou3oLlesn v
0BMeH HopManbHO UM BO3HMKIIO UCKMoYeHre. B HopmanbHOM OTBETE MCMONb3yeTcs
TOT e Kopf, (PyHKUMM, 4YTO 1 B 3anpoce. BO3HMKHOBEHME UCKOHMEHMS NPUBOAUT K Ne-
pefaye oTBeTa C KOOAOM (OYHKLMKW, B KOTOPOM CTapLumMii GUT yCTaHOBIIEH, a OCTarb-
Hble BUTbI TakMe e, Kak B koge dyHKuuKn 3anpoca. [Npu ces3n ¢ Bolumncnutenem BKT-
7 vicnonb3aytoTea ABa koga oyHkumin: 0x03 (uteHre) n 0x10 (3anuchb);

OaHHble — 3TO NnocnegoBaTenbHOCTb 8-paspsagHblX Yncen. None gaHHbIX cO00-
LLeHUn, nepefaBaeMblX BeayLMM BeLOMOMY, COOEPXUT npeaHa3HayYeHHy Mno-
cnegHemy OOMONHUTENbHYID MHAOPMaUMIO, 3aBUCSLLYHO OT koga yHkuuun. [o-
NofiHUTENbHAA UHAOPMaLMS COAEPXKUTCA B OBYX CrYXEOHbIX dNeMeHTax, Kax-
ObIN U3 KOTOPbIX NpeacTaBneH AByms 8-paspsgaHbiMu Yncnamu. NepBbin U3 aTUX
cnyXebHbix anemeHToB — « HayanbHbIN agpecy», BTopon — «KonnyectBo peru-
cTpoB». bonee nogpobHas CTpykTypa KagpoB 3anpoca M oTBeTa OyaeTt pac-
CMOTpPEHAa AN KaXXaon PyHKLUMN OTAENbHO;

KOHTpONbHaA cymma — 16-paspsigHoe none, Heobxoaumoe Ans KOHTPONs Le-
NOCTHOCTU Kagpa. PaccuntbiBaetcsa no anroputmy Crc16 (cm. MNpunoxenue A).

OTcTynneHusa ot TpeboBaHun craHaapta Modbus B
npoTtokorsie B BKT-7

Bce nonsa B NnpoTokonbHbIX Kagpax, umetowmne anvHy éonee 1-ro 6anta, AOSKHbI
nepegaBaTbCA B Cregylowem nopsgke: cHavana mnagwwmin 6anT, 3aTemMm cTap-
Wwnn. J1o TpeboBaHne He OTHocUTCcA K nonsam «HavanbHbIM agpec» u «Konu-
yecTBO pernctpoB». OHN OOMKHbLI NepeaaBaTbCa B CreayoweM nopsagke: cHa-
Yyana ctapwwuin 6anT, 3atem mnagwnn 6anr;

Mone «KonuyecTtBO perncTtpoB» He aHanuaupyetcs npnbopom npu obpaboTke
3anpoca U MOXeT ObITb YCTAHOBMEHO B MPOM3BOSIbHOE 3HAYEHUE, ECIIN UHOE He
OroBOPEHO creunanbHO NPy ONUCaHUK 3anpoca;

Mone «KonunyectBo 3anucbiBaeMbIX 6aUT AAHHbLIX» MOXET COAepXaTb 3Ha4YeHne, He
COOTBETCTBYIOLLEE pearnbHO 3anuncbiBaeMOMy KonmnyectBy 6ant gaHHbIX. Hanpumep, B
3anpocax «3anucb COCTOSIHUA OUCKPETHbIX BbIXOAO0B» N «Havyano ceaHca CBA3WNY;
MpaHnua kagpa onpegensieTcs UKCUPOBAHHLIM MHTEPBANIOM TULLNHbBI ANUTENb-
HOCTbIO 62.5 MC UK No NepenosiHeEHUIO BXoAaHOro bydepa annHon 264 Ganra.
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3 CTpyKTypa 3anpocoB/oTBETOB B CETEBOM NPOTOKONe

B naHHOM pasgene nosicHAeTCA CTPyKTypa 3anpoCOoB/OTBETOB, MCMNOSb3YEMbIX Mpu
nosiydeHnn gaHHblx n3 Tennosblyncnutens BKT-7. KOHKpeTHble 3HayeHus nonen kagpos
npueeneHbl B pasgene «Bo3mMoXHble BApuUaHTbl 3arnpoCcoB».

KoppekTHaa pabota no NpOTOKOMY BO3MOXHO TOSbKO C Npubopamu, MMerLwmnmm
Bepcuto MO 1.5 n 6onee.

3.1 Crpykrypa 3anpocoB/oTBeToB Ans onepaunmn 0x03 («4TeHune»)

3anpoc:

Anpec;

PyHKkuma — 0x03;

HavanbHbin agpec (HACT.6) (cTapwun 6anT);
HavanbHbin agpec (HAMN.6) (Mnaawwmn 6anT);
KonnyectBo pernctpos (KPcT.6) (cTapwwnn 6anT);
Konunyectso pernctpos (KPmn.6) (Mnagwwmin 6anT);
KoHTponbHaga cymma (KCmn.6) (mnagwwmin 6anT);
KoHTponbHaga cymma (KCcT.6) (cTapwummn 6anT);

CTpyKTypa 3anpoca Ha YTeHue NpuBeaeHa Ha PUCYHKe.
A 0x03 | HA (ct6) HA (un.6)[ KP (c1.6) KP (mn.6)[KC (mn.6) KC (ct6)

3HaueHus nonen «HavyanbHbIN agpec» N «KonnyecTBo perncTpoBy» AN KOHKPET-
HbIX 3anpocoB 6yayT NpuBeAeHbl HUXeE.
Omeem:
B cnyyae ycnelwHoro obmeHa BbluMcnvTENb NpUCLINAET OTBET creaytowlero popmara:
e agpec (3HayeHue, CKONMpPoOBaHHOE 13 3anpoca);
yHKLMSA (3HaYeHMe, CKONMMPOBaHHOE M3 3anpoca).
konuyecTtBo 6anT gaHHbIX (KB);
CEeKUMS OaHHbIX ONTMHON «KONMMYECTBO OanT AAHHbLIXY;
KoHTponbHasa cymma (Mnagwmin 6anT);
KoHTponbHaga cymma (ctapumin 6anT).
CTpyKkTypa oTBETa Ha KOMaHAy YTEHUS NpyBeaeHa Ha PUCYHKe.

KC (wn.6) KC (cr6)

A 0x03 Kb [laHHbIe

Ecnu npn obpaboTke 3anpoca BO3HUKNO Kakoe-nmbo MUCKIoYeHME, TO BblYMCNUTEND
yCTaHaBnmBaeT B nosie yHKUUM ctapwmnin 6ut. 3To 03HaYaeT, YTo crieqyeT npoaHanm-
31MpoBaTb KO WCKMHYEHUs, pacnofioXXeHHbIn B cnegyowem 6ante (pacwumdpoBka Ko-
A0B OWMOOK NpuBeAEeHa HWXKE ANSA Kax4oro 3anpoca B oTaenbHocTn). OTBET BblYMCN-
Tens ¢ KogoM OWNBKM MeeT criegyowmnn gopmar:

e ajpec (3HayeHune, CKONMPOBaHHOE U3 3anpoca);
dyHKUMS (3HAYEHME, CKONMPOBAHHOE U3 3anpoca, C YCTAHOBIIEHHbIM CTapLUMM BUTOM);
Kog, owmnbkm (KO);
cnyxebHbin 6ant (Cb - aHannM3nMpoBaTb HE HYXHO);

KoHTponbHada cymma (Mnagwmm 6aunT);
KoHTponbHaga cymma (ctapumi 6anT).

CTpykTypa OTBETA Ha KOMaHAy YTEHUSA NPy BO3HUKHOBEHMM UCKMNIOYEHUS nNpueeneHa

Ha PUCYHKE.

A 0x83 [ KO CE |[KC (wn.6) KC (ct6)
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3.2 CrtpykKTtypa 3anpocos/otBeToB A1isi 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);
KonnyecTtBo pernctpos (Mnagumin 6anT; 3HavyeHre, CKonMpoBaHHOE 13 3anpoca);
KoHTponbHaga cymma (Mnagwmm 6aunT);

KoHTponbHaga cymma (ctapumm 6amr).

CTpyKTypa OTBeTa Ha KOMaHAy 3anucu 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 OLINOKM nmeeT cnegyowmnn dopmar:

e agpec (3HayeHue, CKONMpoOBaHHOE M3 3anpoca);
e (yHKUMA (3HAYeHMe, CKONUPOBaHHOE W3 3anpoca, C YCTAHOBMEHHbIM CTapLunm
6uTom);
Koa, oLNOKK;
cnyxebHbin 6anTt (Cb - aHanMamMpoBaTb HE HYXXHO);
KoHTponbHasa cymma (Mnagwmin 6anT);
KoHTponbHada cymma (ctapumi 6anT).
CTpyKkTypa OoTBeTa Ha KOMaHAy 3anucu 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 akTMBHbBIX 3N1EMEHTOB U onpeaerne-
HUA pa3Mepa anemeHToB B 6anTax. Pasmep anemeHTa HyXXeH Ans Toro, 4Tobbl U3 npu-
HATOro NakeTa AaHHbIX «B3ATb» HEOOX0OMMOE KOnMmM4yecTBo OanT.

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

Mpumep:
Frame [0] = 0x00;
Frame [1] = 0x03;
Frame [2] = O0x3F;
Frame [3] = O0xFC;
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 MAacCMBOM CTPYKTyp. CTpykTypa umeet
ABa nonsi:

e YCNOBHbIV agpec anemMeHTa (4 6anTa) (CM. HUXe nepeynucneHune, onucoiBaroLLee
BCE 3NeMEeHTbI JaHHbIX);
e pasmep 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 3anNMCaHHOM 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 3feMEHTE MaccuBa AOIDKHO 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] = crapumy OauT BJEMeHTa;
Frame [6*N+7] = CheckSum 1;

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

['oTOBbLIN BapuaHT 3anpoca:

(3anucb maccuBa ans yTeHnsa ns asyx anemextos: t1(TB1) n V1(TB1))
0x00 0x10 0x3f Oxff 0x00 0x00 OxO0c 0x00 O0x00 0x00 0x40 0x02 0x00
0x03 0x00 0x00 0x40 0x04 0x00 Oxa2 0Oxbc

Mpnbop npucbinaeT oTBET B BUAE CTaHAAPTHOrO NOATBEPXAEHUS 3annCu.
Bo3moXkHble KOObl UCKIMHOYEHUNI:

e 5 — pasmep maccua 6onbLLE MaKCUManbHO BO3MOXHOIO;

e 2 — 3aJaH HeCyLLECTBYIOLNN INIEMEHT.

4.3 3anpoc Ha 3anucb Tuna 3Ha4YeHUm

3anpoc npeaHasHayeH Ans Toro, YTobbl ykasaTb BbIMUCIUTENO, 3HAYEHUS! KaKOro
TUNa cneayeT NpuUcbinatb B OTBET Ha 3anpoc «YTeHne gaHHbIX...».

HavanbHbin agpec = 0x3FFD;
Konn4yectso pernctpos = 0x0000
Bo3MOXHble TUNbl 3HAYEHUI:

0-yacoBou apxuB;
1-CyTOYHbIN apxuB;
2-MeCSAYHbIN apXuB;
3-UTOroBbIN apXmB;
4-Tekyline 3HayYeHus;
5-utoroBble TeKyLME;
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 0x01l O0x00 Ox71 0x42

Mpnbop npucbinaeT oTBeT B BUAE CTaHAAPTHOrO NOATBEPXKOEHNS 3anunchm.
B0o3MOXHbIN KOA OWNBKK - 2 (HECYLLECTBYHOLLMA TUM 3HAYEHUN).

4.4 3anpoc Ha 3anucb AaTbl

3anpoc npegHasHayeH gnga Toro, 4Tobbl yKasaTb BblYUCNUTENIO, OTHOCUTESbHO Ka-
KOW XPOHOMOrM4yeckon MeTKU crnegyeT nepefaBaTbh apXxvMBHble AaHHble. 3anpoc coaep-
XWT XPOHOMOMMYECKYD METKY C yKasaHueM gaTbl U BpemeHu. Bolumcnutens nepepaet
apxuBHble JaHHble B OTBET Ha 3anpoc «4YTeHne JaHHbIX...» OTHOCUTESIbHO TOW XPOHOJSIO-
rMYeckon MeTKM, KoTopasa bbina 3anucaHa B BblMMCIINTENb B NnocneaHuin pas. Npu 3anu-
CW gaTtbl AN9 YTEHUS1 CYTOYHOrO UM MECSIMHOIO apXxmBa Mnosie «4ac» OOSMKHO ObITb ycTa-
HOBNEHO B 3Ha4YeHme 23.

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

Mpumep:

Frame [0 ] = 0x00;

Frame [1 ] = 0x10;

Frame [2 ] = 0x3F;

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;

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

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

3anpoc npegHasHadeH Ans nonyYyeHust 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 NnpuUcbiNaeT OTBET B BUAE nocsieaoBaTesibHOCTU 3J1IEMEHTOB p83HOl7I OINMUHbI.
OneMeHT nocnegoBaTenbHOCTU MMeeT Cﬂeﬂ,yIOLIJ,I/IVI BUA:

e CaMo 3HayeHue (pasmep — B COOTBETCTBMU CO 3HAYEHMEM B MONe «pasmep...»,
NOMy4YeHHbIM B OTBET Ha 3anpoc «YTeHue nepeyHst akTUBHbIX 3NEeMEHTOB» Anis
COOTBETCTBYIOLLEN BENMNYMHBI);

NMpumeyaHue: Ona 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) Onsa BenuyuH ¢ «ycnosHbiM agpecom» QntNS_1, QntNS_2 u
nmetowmx «pasmep» 10 6anT, 3HayeHne ABNAeTCa MaccMBOM U3
naTV ymucen Tuna unsigned short (16 6uT).

3) BennumHa c «ycnosHbiM agpecomy» DoplnplmpP_Type umeet tnn
float (4eTbipexbanTHOE YMCNO OANHAPHOM TOYHOCTM). [nsa Hee none
«pasmep...» aHanMsmpoBaTb He oba3aTenNbLHO.

e 0OanT KayecTBa;
e 6GanT HewTaTHbIX cutyaumm (HC).

3HayeHus1 6alima kayecmea
(HYvmcneHHble 3HaYeHNs1 CUMBOITbHBIX KOHCTaHT KavecTBa npuseaeHsb! B Mpunoxenunn b):

e OPC_QUALITY_BAD | OPC_QUALITY_DEVICE_FAILURE - 3HauyeHue anemeH-
Ta HaxoauTcs BHe AnanasoHa (B npmbope B 4aHHOM Criy4yae Ha MecTe YMCroBOro
3HaYeHus nHauumpyeTca Haanucb «BHe gmManasoHa);

e OPC_QUALITY_UNCERTAIN | OPC_QUALITY_SENSOR_CAL - y pgaHHOro
3MIieMeHTa eCTb HelTaTHas CUTyauus;

e OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR —anemeHT OTCyTCTBY-
€T B pac4eTHOM Cxeme.
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Batim HC
CooepXuT Kog HewTaTHON cuTyaunmn ans 4aHHOro anemMeHTa.

Ecnun kog paseH 0 - HC otcytctytoT, ecnu Oxff - HC ona gaHHoro anemeHTa OTCyT-
ctByeT, HO ecTb HC y gpyrux anemeHToB cnucka. Jlloboe gpyroe 3HayeHue o3HavaeT
Hanuyne HelTaTHOM CUTyaLMu Y JAHHOMO drfemMeHTa.

Bo3amMOXHbIM KOO owmnbkM: 5 — 3adMKCMPOBaHO U3MEHEHME CXeMbl U3MepeHus. B
3TOM Cry4ae Hy)XHO crefoBaTb pekoMeHAauusaMm, onucaHHbIM B pasgerne «[1puHumnbl
opraHu3aumm gaHHblX, 4OCTYMHbIX Yepes ceTb, B Tennosblymcnutene BKT-7».

4.6 3anpoc Ha YTeHue cnyxebHon nHdopmaunmn

3anpoc npegHasHayeH Ans nonydeHusa cnyxebHon uHdopmaumm (HoMmep Bepcumn
MO, cxema namepeHun, nageHTndukaTop 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 AaHHbIX OTBETA COCTOUT M3 cneayruwnx af1IeMeHTOB!

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

Ona sepcumn MO 1.5 n 6onee:

o HOMeP BEPCUM MO .......ciiiiiiiiiiii e, uenoe 8-mu paspsagHoe YUCKO;
e Cxema uamepeHusa no TBIx2.........cccceeeeeeennnn. uenoe 16-Tn paspsigHoe Yncno;
e CXxema U3MepeHuns rno TB2x2.........cccceeeeeeeennn. uenoe 16-Tn paspsigHoe Yncno;
o  NOEHTUUKATOP @BOHEHTA .....ccvvvneeeiiieeeeiiee e, 8 6ant cbopmaTta ASCI;
e CEeTEBON HOMEP MPUBOPA........cevverrrrnnrnnnniaaannnn. uernoe 8-mMu paspsigHoOe YUCIo;
L1 £ ) =W o LT = B uenoe 8-mu paspsgHoe Yncno;
®  MOENb UCMIONMHEHUS ceeevvneeeeeeeeiiiieeeeeeeeeanne e uenoe 8-mu paspsgHoe 4Yncno.
MpumeyaHus:

1. Homep Bepcumn MO oTtobpaxaeTtcs B ABYyX TeTpagax. Ctapwasa — Homep Bep-

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

2. OTBET NO CXEME N3MEPEHUA MO KaXKAOMY M3 TEMMNOBLIX BBOAOB COAEPKUT MHGOPMa-
LU0 HENocpeacTBEHHO O CXeME U3MEPEHUN, a Takke 0 HadHadyeHun TP3 n t5. CooTtBeTcTBME
pa3psaoB oTBETa HEOBXOANMON MHAOPMaLMM NPEACTABNEHO HA PUCYHKE.
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| mn. 6anT oTBeTa | cT. 6aiT oTBETA |
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4.7 3anpoc «Ha4yano ceaHca cBA3U»

3anpoc npegHasHadeH Ansi NOArOTOBKU BbIMUCIIUTENS K CeaHCy CBA3WN U onpeaene-
HWUA 3Ha4veHus «Bepcusa cepBepa». [JomkeH 6biTb BLINOMHEH NEPBbLIM.

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 Ox3f Oxff 0x00 0x00 Oxcc 0x80 0x00 0x00 0x00 Ox64 0x54

OTBeT Ha 3anpoc aHanM3npoBaTb He HyXHO. [1pu ganbHeKrLwen nocbifike 3anpoca
«YTeHne gaHHbIX» B OTBETE BblUMCINTENSA HEOOXOAMMO NpoaHanuanpoBaTh none «Bep-
cna cepsepa». ITO Nosie pacnonaraeTcsa B 65-om no cyety BanTte OT Havana oTBeTa.
Mone «Bepcua cepeepa» He06xoANMO NpU NOMYHEHUN «CBONUCTB» (CM. HUXKE).
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4.8 3anpoc «YTteHue nHTepBana garT»

3anpoc npegHasHayeH Ons NonyyYeHUsa gaT Hadana/koHua apxvea B npubope u Te-
Kywien gatbl (Toneko anga sepcun O npubopa 1.6 n 6onee).
HavanbHbin agpec = 0x3FF6;

KonuyectBo 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;

['oTOBbLIN BapuaHT 3anpoca:
0x00 0x03 0x3f 0Oxfo 0x00 0x00 Oxa8 0x3d

Mpnbop npuceinaeT oTBET cneaytowero opmara:

e [laTa Hayana 4acoBOro apxuBa;

e Tekywas gaTa;

e [lata Hayana cyTo4HOro apxmea (Toneko ans sepcun MO npubopa 1.7 u 6onee).
AaTtbl nepepatotca B popmate VT_DATA_RAP (cm. MpunoxeHue B).
BoaMoxHbIN ko4 owmnbku: 3 — apxmB B npubope OTCyTCTBYET.

4.9 3anpoc «YTeHue Homepa cxeMbl UBMEPEHUA»

3anpoc npeaHasHayveH ansi NonyyYeHns HoMepa CXeMbl U3MEPEHUS AN 3a4aHHOrO Ten-
nosoro Beoga (Tonbko anga sepcun O npubopa 1.9 n Gonee). [Ana ncnonb3oBaHUs 3TOrO
3anpoca HeobXxoaMMO He MeHee OfHOro pasa 3a CeaHC CBA3W noAaath 3anpoc «3anucb Tuna
3HadeHun». MNone «KonnyecTtBo permcTpoB» AOMKHO ObiTb YCTAHOBMNEHO B YKa3aHHOE 3HaYe-
HMe, T.K. Npn 06paboTke aHHOro 3anpoca BblMUCIIUTEND aHanM3npyeT 3To Mnore.

Mcnonb3oBaHme gaHHOro 3anpoca 00yCrnoBieHo TEM, YTO B NPOLIECCE HAKOMNMEHUS apXu-
Ba CxemMa n3MepeHnss morna 6biTb nameHeHa. B otBeT Ha 3anpoc «CnyxebHon nHgopma-
LUMN...» MPUCBINAeTCsa TeKyLlasi CXeMa U3MEPEHMS, N OHA MOXET OTNMYaTbCA OT CXEMbI U3-
MEpPEHUS, KOTopasi UCMoNb3oBariacb Ha MOMEHT POPMUPOBAHMS apXMBHOW 3anuncu. Lleneco-
0o0pa3HO MCnonb3oBaTb ATOT 3anpPoc Nocrie NOfyvYeHUs NepBon apXMBHOW 3anucu (U3 He-
CKONbKNX Heobxoaumblx). [lanee, ecnu npy nocrnefoBaTesibHOM YTEHUN apxvMBa OBHapYyXu-
BaETCsA CMEHa CXEMbl U3MEPEHUS, HY)KHO CriefoBaTb pekoMeHaaumsiM, ONUCaHHbIM B pasae-
ne 1 n NOTOM CHOBA 3anpocutb «Homep cxembl U3MepeHUs».

HavanbHbin agpec = 0x3ECD, ans Te1 n 0x3F5B gna Te2.
KonuuectBo pernctpos = 0x0001.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3E(0x3F);
Frame [3 ] = 0xCD O0x5B);
Frame [4 ] = 0x00;
Frame [5 ] = 0x01;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;
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['oTOBbLIN BapuaHT 3anpoca:
0x00 0x03 0x3e Oxcd 0x00 0x01 0x19 Oxcc

Mpunbop npuceinaeT oTBET cneaytowero opmara:
e Homep cxembl namepenus (1 6anT);
e bawnt kavecTBa;
e bant HC.

4.10 3anpoc «YTeHue Homepa aKTUBHOU Oa3bl AAHHbLIX»

HauunHas ¢ sepcum MO 1.9, B Bbiumncnutene BKT-7 nosiunacb BO3MOXHOCTb BblOoOpa oa-
HOM M3 OBYX 6a3 AaHHbIX HacTpoek (MoryT OblTb HACTpOeHbl ABe 6asbl JaHHbLIX (HanpuMmep,
NETHAS N 3MMHSAA) 1 BblbpaHa Ta, KOTopas MCMonb3yeTcsl B AaHHbLIA MOMEHT - aKTUBHas).
3anpoc npegHasHa4veH anis nony4YyeHns Homepa akTMBHOWM 6a3bl aHHbLIX (TONbKO 4115 BEPCUi
MO npunbopa 1.9 n 6onee).

[na nonyyeHns Homepa TeKyLLen akTMBHON 6a3bl AaHHbLIX HEOOX0AMMO NPeABapUTENBLHO
BbINOSHMTL 3anpoc Ha «3anncb TUMNA 3HA4YeHWUI» C NapameTpoM «4-Tekylime 3Ha4YEeHUa»
nnn «5-utoroeble Tekywmney. [na nonyyeHns Homepa 3aapXMBUPOBAHHON aKTUBHOW Gasbl
AaHHbIX HeO6X04MMO NpeaBapUTENbHO BLIMOMHUTL 3anNpoCc Ha «3anucb Tvna 3HaYEHUA» C
napameTpom «0-4acoBon apxmB», «1-CyTOYHbLIN apXMB», «2-MECSYHbIN apXMB» U «3-
MTOrOBLIN apXxmMB», a 3aTeM BbIMOMHUTL 3anpoc Ha «3anucb AaTtbl» U NOTY4YUTb OTBET B
BMAe CTaHO4ApPTHOro NOATBEPXKAEHNE 3arnuncCu.

Mone «Konu4ectBo perncTpoB» AOMKHO ObITb YCTAHOBMEHO B yKa3aHHOE 3HaveHue, T.K.
npu 06paboTKe AaHHOro 3anpoca BbIYMCIUTESNb aHanNn3npyeT 3TO None.

Mcnonb3oBaHre gaHHOro 3anpoca 06ycnoBneHo TeM, YTO B NPOLIECCE HAKOMMEHNST apXu-
Ba B KayeCcTBe aKTMBHOM Morna ObiTb BblOpaHa gpyras 6asa gaHHbIx. LlenecoobpasHo wmc-
nornb3oBaTb 3TOT 3anNpOC NOCHE MOyYeHNsa TeKyLLern UNn NepBO apXmMBHOWM 3anncu (U3 He-
CKONbKNX Heobxoaumbix). [lanee, ecnu npy nocrnenoBaTesibHOM YTEHUN apxmMBa OBHapYyXK-
BaETCsA CMEHa CXEMbl U3MEPEHUS, HY)KHO CriegoBaTb pekoMeHaaumsiM, ONMCaHHbLIM B pasae-
ne 1 1 NOTOM CHoBa 3anpocuTb «Homep akTMBHOW 6a3bl AaHHbIX.

HavanbHbln agpec = 0x3FE9.
KonuuectBo pernctpos = 0x0001.

Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3F;
Frame [3 ] = O0xES9;
Frame [4 ] = 0x00;
Frame [5 ] = 0x01;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

[(oTOBLIN BapuaHT 3anpoca:
0x00 0Ox03 0Ox3f Oxed 0x00 0x01 0x58 0x3b
Mpnbop npucebinaeT oTBET cneayroLiero opmaTa:
e Homep aktmBHOW Gasbl AaHHbIX (1 6anTt). 0 — aktBHa B1, 1 — akTUBHa
b02;
e bawnt kavecTBa;
e bBant HC.
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4.11 3anpoc «YteHue HacTpoukun «MaeHTncpukaTop aboHeHTa»

3anpoc npegHasHayeH ans nonyyYyeHus anemMeHTa HacTpoeyvHon 6asbl faHHbIX «oeHTu-
dukatop aboHeHTa» (Tonbko Ans Bepcun MO npubopa 1.9 n Gonee). MNone «Konuyectso
perncTpoB» AOIMKHO BbITb YCTAHOBMEHO B YKa3aHHOE 3HaveHue, T.K. npu obpaboTke AaHHOIo
3anpoca BbMUCAUTENb 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 Oxab 0x00 0x08 0xa8 0x16
Mpnbop npucebinaeT oTBET crneayroLiero opmaTa:
e VpeHTndumkatop aboHeHTa B B BUAe CTPYKTypbl, uMetowen aea nons. lNep-
Boe none (Tuna unsigned short (16 6uT)) onpegenseT AnVMHY CTPOKU B HGan-
Tax. BTropoe none aBnseTtca MaccMBOM CUMBOJSIOB, UMEKLLUMM ONHY, YKa-
3aHHy0 B NepBOM Mnore;
e bawnt kavecTBa;
e baunt HC.

4.12 3anpoc «YTeHUe COCTOAHUN ANCKPETHLIX BbIXOAOBY»

3anpoc npegHasHavyeH Ons NOMyYeHUst COCTOAHUA AUCKPETHbIX BbIXOL4OB (TOSbKO
ans sepcun MO npubopa 2.0 n 6onee).

HavanbHbin agpec = 0x3FEE.

Konuyectso pernctpos = 0x0000.

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

['oTOBbLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxee 0x00 0x00 0x28 0x3a
Mpnbop npuckinaeTt oTBeT crneaytoulero oopmara:
e CoctogaHue Bbixoga Ne1 (1 6aunT);
e CocrosHue Bbixoga Ne2 (1 6anT).
Bo3aMOXHbIN ko4 OWMOKK: 7 — AUCKPETHbIe BbIXOAbl HEe SIBASKTCA ynpaBnsemMbiMy
ANCTaHLMOHHO.
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4.13 3anpoc «3anucb COCTOSHUN AUCKPETHbLIX BbIXO40BY»

3anpoc npegHasHadeH O51st NOMyYeHUs1 COCTOSIHWUIA OUCKPETHbLIX BbIXOAOB (TONbKO
ansa 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 ] = OXxXEE;

Frame [4 ] = 0x00;

Frame [5 ] = 0x00;

Frame [6 ] = 0x01;

Frame [7 ] = CocrogHue BHXOma N1 (0 mmm 1);
Frame [8 ] = CocTmogHue BBXOma 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
Mpunbop npucebinaeT oTBET B BUAE CTaHOAAPTHOrO NOATBEPXAEHUS 3annCH.
Bo3MOXHbIM KOA4 OWKNOKK: 7 — OUCKPETHbIE BbIXOAbl HE ABMSAKTCA YNpaBfisieMbliMU
ANCTaHUMOHHO.

4.14 3anpoc «YTeHue TeKywen aaTtbl U BPpEMEHN»

3anpoc npegHasHadeH Ansi NornyyYeHust Tekywen gatel n BpemeHn. OTBET Ha 3anpoc
peann3oBaH TONbKO B npubopax ¢ Bepcuen MO 1.9 n 6onee. [nsa sepcun NO meHee 2.7
BO3MOXXHO NpoumTaTh TOMLKO AaTy U BPEMS C TOYHOCTLIO [0 Yaca. [1nsa yTeHus Tekywien aa-
Thl/BpemeHn 13 npmnbopos ¢ Bepcuen MO meHee 1.9 pekomeHOyeTCca UCMONb30BaTh 3anpoc
«YTeHne nHTepsana gam».

HavanbHbin agpec = 0x3FFB.

KonuuectBo pernctpos = 0x0000.

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

[(oTOBLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxfb 0x00 0x00 0x39 Oxfe

Mpunbop npuceinaeT oTBET crneaytowero opmara:
e [leHb (1 6anT);
Mecsuy, (1 6anT);
Fog — 2000 (1 6awnT);
Yac (1 6anr);
MuHyTa (1 6anT);
CekyHnga (1 6anT);
BanT kadecTBa (aHanNU3nMpoBaTb HE HYXXHO);
bant HC (aHannanpoBaTb HE HYXXHO).

Mpumeyvanue [Onsa sepcun 1O MeHee 2.7 B OTBETE 3HAYEHWS MUHYT U CEKYH, PaBHbI HYSHO.
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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 «cBoncTtBamMm» OTHOCATCH:

e KONMYECTBO 3HAKOB APOOHON YacTu AN pasNUYHbIX BENNYMH;
e HaMMeHOBaHVe eaUHULL U3MEPEHUS Pa3NUYHBIX BEMUYMH.

Boluncnntene BKT-7 nepefaeT gaHHble CUCTEME BEPXHEro YpOBHS B BuAE LESbIX
yucen (Nony4veHHbIX B peadynbTate MacluTabupoBaHUA BELLECTBEHHbIX), BELLECTBEHHbIX
(TONbKO BenNMYMHbBI pacxoda WM Benn4vnHa, namepsiemasi Ha OOMNoSIHUTENbHOM BXOAE), a
TakXXe NpoCTo LefbIX Yncen.

MpumeyaHume: BenununHel pacxogos G1Type, G2Type, G3Type, G1_2Type,
G2_2Type, G_23Type, a Ttakke BenununHa DoplnplmpP_Type, uns-
MepsaemMas Ha JOMONHUTENbHOM BXOAe, nepeaatnTcsa B BUAe Belle-
CTBEHHbIX 4YMcen OOMHAPHOW TOYHOCTW, COOTBETCTBYIOLIUX CTaH-
napty |IEEE754.

[na nony4yeHus BEpPHOro CTPOKOBOrO MpeAcTaBreHUs BenuYMHbl HY)KHO BbIMOMHUTL
crieayoLme onepauuu:

e npeobpasoBaTb NONy4YEHHOE YMNCNO B CTPOKY. Ecnn BennumHa npeacraeneHa He Be-
LLIECTBEHHbLIM YNCIIOM, TO Npeobpa3oBbIBaThL B CTPOKY CrieaQyeT Kak Lienoe Yncro (npm
peanusauum Ha A3blke nporpaMmmmnpoBanms C 3TO MOXET ObITb BbIZ0OB pyHKUMK sprintf
c napameTpoMm %d). B npoTnBHOM cry4yae, npeobpasoBaHe AO0MKHO BbIMNOMHATLCSA
KaKk anga BelecTBeHHoro yncna (sprintf ¢ napametpom %f);

e ©CNnv BENUYMHA NpeacTaBreHa He BELECTBEHHbIM YMCIIOM, OTAENUTb OT KOHLA CTpOo-
KM 3agaHHOE B «CBOMCTBAX» KONMMYECTBO 3HAKOB U MOCTaBUTb 3ansTyHO (UK TOYKY).

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

pacxof M He BeNMYuHa, uaMepsieMas Ha 4ONOSIHUTENbLHOM BXOAE), KOTOpOe nocre npe-
obpasoBaHusa B CTPOKY Aano «12345», n n3 «CBOMUCTB» U3BECTHO, YTO KONIMYECTBO 3Ha-
KOB Mnocre 3ansiTon paBHo 2. B 3ToM crnyyae okoHYaTernbHOE CTPOKOBOE NpeacTaBreHne
BENMYUHLI OyaeTt nmetb Bug «123,45».

na noniydyeHus «CBOWNCTBY» cneagyeT BbINONMHUTE NMPUBEOEHHYIO HWXE MnocrnenoBsa-
TENbHOCTb 3arnpoCoOB:

1. 3anuck TMna 3HayeHne ¢ HoMepom 6 («CBOMCTBa»);

2. 3anucb nepeyHs anemMeHToB AN 4YTeHus (popMmpoBaHue nepevHs Ans
«CBOWCTB» DyaeT onncaHo Huxe);

3. YTeHue gaHHbIX B COOTBETCTBUM C 3anucaHHbIM nepeyHeMm. [pu nonyvyeHnn
OTBETa Ha 3TOT 3anpoc aHanM3anpoBaTb GanTbl Ka4ecTBa M HeLTaTHbIX CU-

Tyauumn He HYXXHO.
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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-
HbIX Haumerosanue B TekcToBOE HauMmeHoBaHue Twvn
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 3HaAKOB 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 ans 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 3anatoun ana Mr CBOWCTBO
66 |QoTypeFractDigNum1 |kon-Bo 3HakoB nocne 3anaton ans Q no Te1 CBOWCTBO
67 [tTypeFractDigNum?2 peseps 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 nocre 3anaton ans Q no Te2 CBOWCTBO
77 |NSPrintTypeM 1 Hanuyune 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

MpumeyaHnue: 1) Hannune anemenToB QntNS_1 1 QntNS_2 BO3MOXXHO TONbKO B Bep-
cnax MO BbluMciUTENS NomMeyeHHblXx 6ykBon M. Hanpumep [1B
1.9°'m.

2) 3OnemeHT QntTypeM B 3aBUCMMOCTU OT TOro 3a4eNCTBOBaH U HeT
AONONHUTESNbHBIN BXO (ONpeaensieTcs No akTMBHOCTU 3fIeMeEHTa
DoplnplmpP_Type) nmeeT cMmbICn Unn eguHUL U3MEPEHUSA cHeTYn-
KOB BPEMEHW, UNN eQuHUL, U3MEPEHUS BENNYNHBI HA AOMNOSTHUTENb-
HOM BXogje.

3) BenuunHbl ¢ «ycnoBHbiM agpecom» QntNS_1, QntNS_2 npeacras-
naAT cobor MaccuBbl ANUTENBHOCTEN HELUTATHBIX CUTyaLuMn No Te-
nnosomy Beoay: HC no otkntoyeHuto nutanmna, HC pacxoq meHbLle
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 Mocre 3anaton ansa tenna TB2).

[na eanHnL, n3amepeHnss pasmep B afiEMEHTE MaccuBa paBeH 7 6aunT, onsa Konude-
CTBa 3HAKOB nocrne 3anaton—1 6anr.

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

Pa3mep: 0x0007;

Mprmep anemMeHTa MaccuBa 4S5t KONMYeCTBa 3HAKOB MOCe 3ansiToN:
YcnosHbi agpec: 0x40000000 | QoTypeFractDigNum2;

Pa3mep: 0x0001;

Mpn obpaboTke oTBETA HA YTEHME CBOWCTB crefyeT 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:

0x00 0x10 O0x3F OxFF 0x00 0x00 0x60 0x2C 0x00 0x00
0x2D 0x00 0x00 0x40 0x07 0x00 O0x2E 0x00 0x00 0x40
0x00 0x00 0x40 0x07 0x00 0x30 0x00 0x00 0x40 0x07
0x00 0x40 0x07 0x00 0x37 0x00 0x00 0x40 0x07 0x00
0x40 0x07 0x00 0x39 0x00 0x00 0x40 0x01 0x00 0x3B
0x01 0x00 0x3C 0x00 0x00 0x40 0x01 0x00 0Ox3D 0x00
0x00 0x42 0x00 0x00 0x40 0x01 0x00 Ox46 0x00 0x00
0x45 0x00 0x00 0x40 0x01 0x00 0Ox4C 0x00 0x00 0x40
0x75

0x40
0x07
0x00
0x38
0x00
0x00
0x40
0x01

0x07
0x00
0x35
0x00
0x00
0x40
0x01
0x00

0x00
Ox2F
0x00
0x00
0x40
0x01
0x00
0x8C

Bblumcnutens NpUCbINaeT B OTBET HA 3anpocC CtTaHAapTHOE noaTBepXaeHne Ha 3arnmnchb:

0x00 0x10 Ox3F OxFF 0x00 0x00 OxFD OxFC

I'Ipvlmep 3arnpoca Ha YTeHune AaHHbIX B COOTBETCTBUN C 3aliMCaHHbIM NMNepevyHeMm:

0x00 0x03 0Ox3F OxFE 0x00 0x00 0x29 OxFF

Bbluncnutens npuckbinaeT B OTBET Ha 3anpocC 3arnpoLLeHHbIE «CBONCTBAY:
(CnyxebHble BanTbl: ceTeBOWN agpec, PyHKUMS, ANMHA BCEN CEeKLUMU JaHHbIX)

0x00 0x03 0Ox4F
(cekumst CBOMCTB eguHUL, U3MePEHUS)

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 BXO8 (xr/cm2 ans PTypeM)
0x04 0x00 (Mkan ana QoTypeM)

0x01 0x00 (4 ona QntTypeHIM)

0x01 0x00 (4 onsa QntTypeM)
(cekumsi CBOMCTB KONMMYeCcTBa 3HAKOB Nocre 3ansiTomn)

(KOHTpOnbHas cymma)
0xB8 0x33

roe:
___ [AnuHa CTPOKM;

| CMMBOMbI CTPOKK, B COOTBETCTBUM C MOMNEM «ASIMHAY;
__ bant kavecTBa (aHann3MpoBaTb HE HY>XHO);

B 6aiit HewTaTHON CUTYaLMK (AHANM3MPOBATL HE HYXKHO);
B konuuectso 3HaukoB nocne sanaToil.

0xCO0 P®O8 xormuecTeO 3HAKOE mocne zanaroit ana tTypeFractDigNum;

0xCO P®O® xormuecTBO 3HAKOB nocie zanAaror mwis VIypeFractDigNuml;
0xCO PRO8 xosmuecTEO 3HAKOE mocne zanAaroit mna MITypeFractDigNuml;
0xCO PROE xosmuecTEO 3HAKOE mocne zanAaroit mna PTypeFractDigNuml;
0xCO PROE xosmuecTBO 3HAKOB mOCye 3anaroit ana QoTypeFractDigNuml;
0xCO P®O® xormuecTBO 3HAKOB mocje 3anaTor mis MTypeFractDigNum2;
0xCO PROE xosmuecTEO 3HAKOE mocne zanAaroit mna VIypeFractDigNum2;

0xCO PROE xosmruecTso 3HAaKOB mocse zanaror mia QoTypeFractDigNum2;
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5.3 [Mopsapgok nonyyeHnst HEO6XOAUMbIX AAHHbIX

3a BpeMs ceaHca CBSI3 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, CChOPMUPOBATL NEpPEYEHb AIEMEHTOB ANS YTEHUS, U 3aTeEM 3anucatb
ero B BblumcnuTenb. 3 otBeTa Ha 3anpoc «YTeHne NepeyHsi akTUBHbLIX 3NIEMEHTOBY» Ans
Ka)KOoro anemMeHTa OaHHbIX onpeaensieTca ero pasmep, To eCTb KOnmM4ecTBo 6anT, koTopoe
HY)KHO «B3ATb» M3 MOJSIlyYEHHOro Kagpa, YToObl NpaBWibHO WHTEPNPETUPOBaTb 3HAYEHME.
3aTtem BbINOMHAKTCA 3anpochbl Ha 3anncb TMNa 3HAaYeHU 1 3anncb aaTtbl (MPU YTEHUN apXu-
Ba), a 3aTeM 1 cOBCTBEHHO «YTeHne aaHHbIX...». [pn 0bpaboTke oTBETa Ha 3anpoc «YTeHne
AaHHbIX. ..» UCNOMb3yeTca creaytolas HPOPMaLmS:

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

e KonnuyectBo 3HaKkoB B ApOOHOM YacTM U HAMMEHOBaHWE eauHUL, n3mepeHus (no-
nyYeHbl MPU 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 SIEMEHTOB
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 AaHHble 3a
yKasaHHylo faTty), TO OT4YeT cnegyeT hopMmpoBaTb U3 3anncen apxmea Apyroro Tuna.
Hanpumep, ecnv npu YTeHUn CyTOYMHOro apxmea 6bin1 nony4veH Kkog 3, To AN nonyvYeHns
CYTOYHOWN 3anncu 3a 3TN CYTKM HY>XHO UCMNOSb30BaTb AaHHbIE B HAaCOBOM pas3pese 3a 3Tu
Xe CcyTku. Ecnn npu nony4YeHnn gaHHbIX B COOTBETCTBUM C 3anMCaHHbIM NEpeYHEM arie-
MEHTOB AN YTEeHUs NOoMydYeH KoA 5, 3TO O3Ha4daeT, YTo 3adMKCUPOBAHO WM3MEHEHUE
cxeMbl n3amepeHnda. B aTom cnyyae Hy>XHO cnefoBaTb pekoMeHAauusiM, U3NoXeHHbIM B
pasgene «[MpuvHUMNbI opraHn3aunmn 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.
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MpunoxeHune A — PacyeT KOHTPONIbLHOMU CYMMbI COO0OLLEeHUA

Pacuet KOHTpOJ'IbHOl7I CYyMMblI COO6UJ,€HVIFI MOXEeT BbINMOJTHATLCA NO creayrwiemy an-
ropuTMy (TEKCT Ha A3blke NporpammmpoBaHuns 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£f£fU;
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-nubo cooblieHre, UMeLWero AnuHy N, 3anucaHo B Maccuse
Data [N+2] TMna unsigned char. Torga ans 3aToro coodweHns KOHTPOSMbHY0 CyMMY
cnegyet oopmMuMpoBaTh criegyowmm obpasom:

WORD CheckSumm = Crclb6 (Data, N);
Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;
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NMpunoxeHue b — Ucnonb3yemMble TUNbI AaHHbIX U

CUMBOJIbHbI€ KOHCTaAHTbI

Mpn peanu3aumm npotokona obMeHa BO3MOXHO MWCMONb30BaHWE TUMa [daHHbIX
VT DATA RAP —4 6anta (geHb, Mecsl, rof, 4ac).

Mpu pacwmndpoBke KogoB B BanTe kayecTBa dN1EMEHTOB JaHHbIX MOXHO MCMOSb30-
BaTb CneayloLlme CUMBOJSIbHbIE KOHCTAHTbI:

e #define
e #define
e #define
e #define
e f#define
e f#define

OPC_QUALITY GOOD 0xCO
OPC_QUALITY BAD 0x00
OPC_QUALITY CONFIG ERROR 0x04
OPC_QUALITY DEVICE FAILURE 0x0C
OPC QUALITY UNCERTAIN 0x40
OPC_QUALITY SENSOR CAL 0x50

3HavyeHus1 6alima kayecmea

e OPC_QUALITY_BAD | OPC_QUALITY_DEVICE_FAILURE - 3HauyeHue anemen-
Ta HaxoauUTCs BHe guanasoHa (B npubope B 4aHHOM CrydYae Ha MecTe YNCrOoBOro
3HaYeHus nHauumpyeTca Hagnucb «BHe gManasoHay);

e OPC_QUALITY_UNCERTAIN | OPC_QUALITY_SENSOR CAL - y paHHoOro
arieMeHTa eCcTb HellTaTHad cuTyauums;

e OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR —anemeHT OTCyTCTBY-
€T B pac4eTHOM CXeMe.





