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BHumaHue!
KoppekTHaa pabota no NpOTOKOMYy BO3MOXHA TOSMbKO C Npubopamu, MMerLwmnmMm
Bepcuto MO 1.5 n 6onee.

Y10 HOBOTIO

C nosisnennem sepcum 1.9 BCTPOEHHOrO NporpaMMHOro obecneyeHunst Bol4MCnmTens
BKT-7 B npoTokon o6MeHa BHECEHbI cneaylowme N3MeHEHNS:

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

e /I3ameHunca aHanua oTBeTa Npu NONYYEHUN KCBONCTBY;

e /I3ameHunocb nepeuyncrneHne, onucbiBarLee BCe BO3MOXHbIE 3NTIEMEHTbI AAaHHbIX
B BbluMcnuTtene (B cBA3nM C¢ gobaBneHMemM 3MEeMEHTOB AaHHbIX «Hannive He-
LUTATHOW CUTyaLMK MO TEMNOBOMY BBOAY» U «CYETYMKU BPEMEHW AMarHoctmye-
CKNX CUTyaLNN»);

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

e [lpegycmoTpeHa paboTta nNpu UCNONb30BaHUM BbIYUCIIMTENEN CO BCTPOEHHbLIM
apantepom RS-485 (cm. O600LLeHHasa CTpyKTypa 3anpoCcoB/OTBETOB B CETEBOM
npoToKone);

e [logBMnacb BO3MOXHOCTb YMTaTb HE TOSbKO TEKYLLMIA HOMEP CXEMbl N3MEPEHUS,
HO N HOMEpP CXeMbl U3BMEPEHNSA N3 apXUBA;

e OnucaHa BO3MOXHOCTb YTEHUSI HOMEpa aKTUBHOW 0©a3bl AaHHbIX U aeHTndmka-
Topa ABOHeHTa.

C nosiBnennem sepcum 2.0 BCTPOEHHOIO NporpaMmMHOro obecneyeHunst Bol4MCnmTens
BKT-7 B npoTokon obMeHa BHeCeHbI creayloume N3MeHeHNs:

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

e I3MeHUNoCb NepeyvncrieHne, onucbiBatoLlee BCe BO3MOXHbIE 3f1IEMEHTbI AaHHbIX
B BbluncnuTene (B cBs3n ¢ gobaBneHnemM aNeMeHTOB AaHHbIX «4ONOMHUTESNbHOE
AaBrneHne» N « 4ONONHNTENbHbIN BXO4Y).

e [losiBMNacb BO3MOXHOCTb AUCTAHLUMOHHO YyNpaBnATb AUCKPETHBIMU BbIXO4aMM.

C nosiBnneHnem Bepcumn 2.7 BCTPOEHHOIO NPOrpaMMHOro obecrnevyeHust BblMNMCNUTENS
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 opraHM3auuu AaHHbIX, AOCTYMNHbIX
yepe3 ceTb, B TennoBbiyncnutene BKT-7

B cooTtBeTcTBMM C PykoBOACTBOM NO 3Kcnnyatauuu Tennosblumncnntens BKT-7
npegHasHavyeH ansa yderta, perncrpaumm u OUCTAHUMOHHOTO MOHUTOPWHra KOnmu4yecTsa
TennoTbl (TENIOBOW 3HEPTUKN) N NapamMeTPOB TEMSIOHOCUTENSI B CUCTEMAX BOOSHOMO Te-
nnocHabxenuns. Noa AWCTAHUMOHHBIM MOHUTOPMHIOM MOHMMaeTca paboTa TennoBbl-
YUCNUTENsa B CETU, yAaneHHbIn OCTYN C NOMOLLbI0 MOAEMHOW CBSA3M UKW HENOCPEACT-
BeHHas paboTa ¢ kKoMNboTEPOM. B 3TOM crnydyae NpuMMEHSIETCA CUCTEMAa BEPXHETO YpOB-
HA — MepcoHanbHbIN KOMMNbIOTEP C YCTAHOBMEHHbIM CNELnann3npoBaHHbLIM NporpamMmm-
HbiM obecrnevyeHnem.

CucteMa BEpXHEro YpoBHSA MOXET nonyyaTtb OT Tennosbluucnutens BKT-7 cnenyto-
LMe AaHHbIe:

e TEKyLLUME N apXMBHble pe3ynbTaTbl MIBMEPEHUI (TEMNEpPaTYpPbl, AaBMEHNS, MacChl,
obbembl U T.4.);

e TaK HasblBaeMble «CBOWCTBA» (HaMMeHOBaHWE €AWHUL M3MEPEHUS U OaHHble,
HeobGxoaMMble ONA NPaBUIbHON MHTEpNpeTaunun OTBETOB BblYMCNINUTENS).

Kaxgasa ns atux BenMymMH HasblBaeTCcs 3fIeMEeHTOM AaHHbIX. B 3aBMCMMOCTM OT Bbl-
OpaHHON CXeMbl U3MEPEHUS ANEMEHTbI AaHHbIX MOryT y4acTBOBaTb UMM HE y4aCcTBOBaTb
B U3MepeHusx. Hanpumep, B cxeme nameperHus Ne1 ans tennosoro sesoga Ne1l temne-
paTypa t2 yyacTByeT B pacyeTax, a B cxeMe uaMmepeHnsa Ne6 — HeT. ONeMeHTbl JaHHbIX,
yyacTBylOLLME B N3MEPEHNAX, HA3bIBAlOTCA aKTUBHbIMM, HE Y4acTBYHOLLUNE B NU3MEPEHU-
X — He aKTUBHbLIMMU.

B 3aBMCMMOCTM OT CXEMbI N3mMepeHna BbIHUCITUTESTb cpopMleyeT MaCKy aKTUBHOCTHU
ANNeMEeHTOB, T.€. OJ14 KaXOoro anemMeHTa OaHHbIX onpenendeTcd, aktuBeH Jin OH MNpu
AaHHOW cxeme N3MepeHnAa. OneMeHTbl AaHHbIX «KCBONCTBY ecez20a aKmueHhbl.

B npouecce akcnnyaTtauum npubopa MoXeT BO3HUKHYTb CUTyauUUs, KOrda CXema u3-
MEepEeHUs1 MeHSIETCS (HanpuMep, NpU CMEHe Ce30Ha MOXKET NPUMEHSTLCS «NIETHAS» UMK
«3UMHSAS» cxema). Mpu 3MeHeHNn CXembl, UBMEHSIETCA N Macka aKTMBHOCTM.

Cxema M3MepeHUn COXpPaHSEeTCA B KaXOOW apXMBHOW 3anucu, NO3TOMY Macka ak-
TUBHOCTU 3NEMEHTOB (POPMUPYETCSH BblMMCNIUTENEM ONA KaXOOW apXWMBHOW 3anucu B
MOMEHT obpalleHna K BbluncnuTento. Ecnm B BblunMcnuTene MaMeHunacb cxema msme-
peHus, TO ONA apXMBHOW 3anucu, KoTopas CPopMUPYEeTCs yXKe MOCre CMEHbl CXEMbI
N3MEPEHUNS, Macka aKkTMBHOCTU ByaoeT oTnmMyaTtbCa OT Macku Ansi TOM 3anucu, Kotopas
6blna cpopmmnpoBaHa paHee. B macke akTMBHOCTW HEKOTOpPbIE 3f1IEMEHTbI MOryT CTaTb
aKTUBHbBIMW, NNKN, HAOBOPOT, HEAKTMBHBLIMK. Ta Macka akTUBHOCTU, KOTopas chopMMpo-
Banacb npu nocnegHemMm obpalleHnn CUCTEMbl BEPXHETO YPOBHS K BbIYMCIIUTENIO, ABNSA-
eTCH aKTyanbHOMN.

N3 Mackn akTMBHOCTU BblYMCIUTENb POPMUPYET NepevYeHb aKTUBHbIX 3J/IeMEHTOB.
Ecnu B macke akTMBHOCTM NMPUCYTCTBYIOT BCE 3MEMEHTbI AaHHbIX (aKTUBHbIE U HEAKTUB-
Hble), TO B NepeYeHb BXOOAT TONbKO aKTUBHbIE 3NeMeHThl. [lepedeHb COCTOUT U3 CTPYK-
Typ, coaepaliux asa nons:

e YCINOBHbIA agpec akTMBHOMO afieMeHTa, LWnpuHon 4 6anta;
e pa3MepHOCTb 3TOro anemeHTa gnuHomn 2 6aunta.

Mpv nonyYyeHnn AaHHbIX (APXUBHBIX UMW TEKYLLMX) OT BbIMUCIUTENSI CUCTEMA BEPXHErO
YPOBHS1 JOIKHA CHavara 3anpocuTb NepeyeHb akTUBHBIX 31IeMEHTOB. V3 nepeyHs akTUBHbIX
3MEMEHTOB MOXHO BbIOGpaTh TOMbKO WMHTEPECyoLUMe KIMEHTa 3NeMeHTbl, CopMUPOBaTh
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nepeyvyeHb 3rieMeHTOB ANnA 4YTeHUsA U 3arnncatb €ro B BbIMUCIIUTEIb. B panbHenwem Bbl-
YyncnnTenb 6yu,eT npucblnatb gaHHble B COOTBETCTBUN C 3alnMCaHHbIM NepevyHeM.

Hanpumep, ecnu cuctema BepXHEro ypPOBHS M3 NEPEYHs] akTUBHbIX 3N1IEMEHTOB, YC-
NoBHO cocTtosiwero 13 t1, t2, t3 Bbibpana Tonbko t2, TO BblMMCANTENDb B OTBET Ha 3anpoc
«YTeHne gaHHbIX...» npuwneT nHgopmaumo Tonbko no t2. MNMpu 3ToM nepeveHb akTuB-
HbIX 3fIEMEHTOB B BbIYUCINTENE OCTaHETCHA NpexHUM. Cuctema BEpPXHEro ypoBHs dop-
MUPYET NULLb NEPEeYEHb 31IEMEHTOB OS5l YTEHUS OaHHbIX.

CneayeT NoHMMAaTh, YTO MNepedeHb aKTUBHBLIX 3NEMEHTOB SBnsAeTcs PyHKUMEN Ha-
CTPOEK BbIMMCIIMTENS (B YAaCTHOCTU CXEMbl U3MEPEHUS) M HE 3aBUCUT OT TuMa AaHHbIX
3anpalluvMBaemMbiX CUCTEMON BEPXHEro YpoBHA. T.e. MpU 3anpoce MepeyHss aKTUBHbIX
3M1EMEHTOB B MPOLECCE YTEHUSI TEKYLUMX 3HAYEHUN U apXMBHbIX 3HAYEHWUN MepeyeHb
aKTMBHbIX 3NIEMEHTOB OyAeT TEM e cambiM (MPU YCrOBUM HEU3MEHHOCTM CXEMbI U3Me-
peHust). OgHako, NpU YTEHUM 3HAYEHMIN HEKOTOPbIE 3NIEMEHTLI AaHHbIX He ByayT UMETb
cMbicna. MosicHnm Ha npumepe. [JonycTuMm, cucTemMa BEPXHErO YPOBHS MpoyuTana Ta-
KO nepeydeHb aKTUBHbIX 3NEMEHTOB:

e T1noTB1;
e G1noTB1;
e M1noTB1.

Ecnu aToT xe nepeyeHb 3anncaTtb B BbIYUCITINTENb, B Ka4€CTBE NnepeyHd 3J1IEMEHTOB
Ona 4YteHund, To Npu BbINOJIHEHNN 3anpoca Ha YTeHe OaHHbIX BbIMUCITNTES1b BEPHET.

e [N TeKyWmnx 3HaYeHUMI:
* 3HadeHue T1 no TB1 + 6ant kayecTtBa + 6ant HC;
= 3HaveHue G1 no TB1 + 6ant kavecTtBa + 6ant HC;
= GeccMmbiCneHHoe 3HadeHne M1 no TB1 + 06anT kayecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT oTCyT-
crteyeT) + 6ant HC.
e [Ina apXMBHbIX 3HAYEHUI (HACOBbIX, CYTOYHbIX, MECSYHbIX):
= 3HauveHue T1 no TB1 + 6anTt kavecTtBa + 6anTt HC;
= GeccMmbicneHHoe 3HadeHne G1 no TB1 + 06anWT kayecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (3nemeHT OTCyT-
crteyeT) + 6ant HC.
= 3HadyeHue M1 no TB1+ 6anT kayectBa + 6ant HC;
e [1na nToroBbIX 3HAYEHUN:
= 6GeccMmbicnieHHoe 3HayeHne T1 no TB1 + 6Gant kadecTBa paBHbIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (3anemeHT OTCyT-
cteyeT) + 6ant HC;
= OGeccMmbicnieHHoe 3HayveHne G1 no TB1 + 6GauT KadecTBa paBHbLIN
OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR (anemeHT oTCyT-
crteyeT) + 6ant HC.
» 3HadeHue M1 no TB1+ 6anT kadecTtBa + 6ant HC;

T.e. crnegyeT yudnTbiBaTb CMbICIT 3NIEMEHTOB AaHHbIX NpU POPMUPOBAHUN CNUCKA
3NeMeHTOB Ans YTeHus. Hanpumep, anemeHT M (macca) He nMeeT CMbICna B TEKYLLMX
3HaYeHUsIX, T.K. ABNSAETCA NapamMeTpOoM, XapaKTePU3YOLLNM HAKOMMEHHYIO BENNYMHY. A
G (pacxon) He UMeeT CMbICra B apxmBe, T.K. CYyTb €ro - MrHOBEHHOe 3Ha4yeHune. OcobeH-
HO Ba)XHO 3TO AONS1 HEKOTOPbIX CXEM M3MEPEHMUs, KOraa akTMBHbI OYEeHb MHOrMe napa-
MEeTpbl. 3anncas NOJSHbIN CANCOK NS YTEHUA (BKITHOYas HE UMEIOLLME CMbICI SNIEMEHTbI)
CUcCTEMa BEPXHEr0 YPOBHSA «3aCTaBMsET» BblMUCIUTENb AaTb OTBET MO KaXaoMy ane-
MEHTY, aXe €CIiM OH HE MMEET CMbICra npu AaHHOM YCTAHOBNEHHOM TUME 3HAYEHUN.
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Ecnun akTUBHbIX 9NEMEHTOB [aHHbIX B 9TON CXEME WU3MEPEHUSI MHOMO, TO CyLLeCTByeT
pUCK NepenonHeHus bydepa nepegatymka npubdopa.

BeposiTHa cuTyaums, korga cucteMa BepxXHero ypoBHSA 3arnpalumBaeT apxvBHble 3a-
NUCW 3a UHTepBarn BpPeMEHU, BHYTPU KOTOPOro npousollna CMeHa CXeMbl U3MepeHUs.
Torga B 0OOWH M3 MOMEHTOB OHa 06paTUTCS K 3anucu, B KOTOPOWN CXxeMa U3MepeHus oT-
nnM4yaeTcsl OT CXeMbl U3MEPEHNA U3 Npeablaylien 3anucu. OToO NPUBOAUT K TOMY, YTO
aKkTyanbHas Macka akTUBHOCTU He COOTBETCTBYET CXeMe W3MEpPEHUs, ONA apXUBHOW
3anucu, K KoTopon nponcxoaut obpatleHne. B aTom cnyyae BbluMCnnTeNb nepedopmmn-
POBbIBAET aKkTyallbHYK0 MackKy Tak, 4Tobbl OHa COOTBETCTBOBara cxeMe U3MepeHnsa ans
apXMBHOW 3anucu n curHanusnpyeTt o6 M3aMeHeHUn cxembl U3SMEPEHNA B OTBETE Ha 3a-
npoc «YteHne aaHHbIX...» (nogpobHee 0 3anpoce CM. HUXE).

Hanpumep, cuctema BepxHero ypoBHA npouduTana AaHHble U3 apXMBHOW 3arucwu,
chopmmpoBaHHouM Npu cxeme namepeHust Ned. [Npn aTom akTyaribHas Macka akTUBHOCTU
3fIEMEHTOB CTalfa COOTBETCTBOBATb CXEMe U3MEPEHUSA AS1 9TOM apXMBHOW 3anuncu, T.e.
cxeme Ne4. 3atem cuctema BEpPXHEro ypoBHA obpaTunacb K apxXmBHOMW 3annucm cpopmm-
poBaHHOM nNpu cxeme muamepeHns Ne 5. Beluncnutens obHapyxmBaeT HEeCOOTBETCTBUE
aKTyanbHOW MacKu cxeme U3MEepPEeHUs U3 apXMBHOW 3anmcu n nepedopmupoBbIBaeT ak-
TyasibHYI0 MacKy akTUBHOCTU 35IEMEHTOB B COOTBETCTBUM CO CXeMOU uamepeHus Ne5, a
3aTeM curHanumsnpyeTt 06 U3MeHeHUU CxeMbl u3MepeHusi. B pesynbtate aTOro, B aKTy-
anbHOW Macke aKTMBHOCTW HEKOTOpble 3fIEMEHTbl, U3 YMuCna paHee HeaKTUBHbLIX, MOrnu
CTaTb aKTUBHbIMWU; @ U3 YMCIla pPaHEEe aKTUBHbLIX - HEAKTUBHbIMU. Takke U3MEHUTCH U
nepeyeHb akTUBHbIX arieMeHTOB. CucTeMa BEPXHEro YyPOBHS, NOMy4mB curHan ob nsme-
HEHUN CXEMbl U3MEPEHUS, MOXET MNOCTYNUTb ABYMSA criocobamu:

1. [MoBTOpUTb 3anpoc Ha YTeHMe AdaHHbIX. BbluMcnutens npuwneT gaHHble B CO-
OTBETCTBUW C 3aNUCaHHbIM B HEr0 NepeyYHEM 3MEMEHTOB A8 YTEHUS, HO C Mo-
NpaBKOW Ha MACKy aKTUBHOCTU 3fIEMEHTOB U3 apXMBHOM 3anucu. 3To O3Ha4aerT,
YTO €Crnn Kakne-nmbo anemMeHTbl JaHHbIX CTanu HeakTUBHbI, B OTBeTe OyaeTt
cogepxaTtbcs MHopmauma ob aTom. B yacTtHocTu, B BanTax kadectsa 6yayT
nomeweHbl kogbl OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR
(kogbl onucaHbl B MpunoxeHun B). 3TOT cnocob nmMeeT CyLLeCTBEHHbIN HEQOC-
TaToK: €Cnn B Macke akTUBHOCTU MOSIBUNIUCb HOBbIE aKTUBHbIE 3NIEMEHTbI, UX
Henb3s OyaeT NonyyunThb;

2. 3anpocuTb HOBbIN MepevYeHb aKTUBHbLIX ANIEMEHTOB AaHHbIX, 3anucaTtb BHOBb
ChopMMPOBaHHbLIN NepeYveHb 1 3aTeM NPoYnMTaTh AaHHbIE.

I'Io,u,p06Hoe ornncaHne 3anpocoB N OTBETOB NMpmBeaeHO B pa3aene «Bo3MoXHble Ba-
punaHTbl 3anpocoB».

Bbluncnurenos npenocrtaBlideT AaHHble cneyrwmnx TUMnoB:

4acoOBOW apXuB;

CYTOYHbIN apXuB;

MECSYHbIN apXuB,

NTOrOBbLIN apXuB;

TeKyLme 3Ha4YeHns;

NTOroBble TEKYLUME;

CBOWUCTBA,;

HEeKOTOpble HAaCTPOEeYHbIE NapamMeTpbl;
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TeKkywme 3Ha4YeHUA nNpeactaBnAlT cobon M3MEpPEHHbIE B AaHHbIA MOMEHT napa-
MeTpbl TennonoTpedbneHna. B npnbope nmeetcs TONbKO ogHa 3anucb 3Toro Tuna. Auc-
KpeTHOCTb OBHOBIEHMS 3aBUCUT OT YCTAHOBOK NapameTpoB:

e [/ — nepnog namepeHus ana Temnepatyp n gasnexun (6, 60, 600 c.);
e YO — ycTaBKa Ha 0TCeuKy no kaxgomy Tpybonposogy (ot 18 c. go YO).
CnmncoK TeKyLmnx napameTpoB:

1) t1 TB1; 9) G1 TB1; 17) dt Te2;

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

3) t3 Te1; 11) G3 Ts1; 19) G2 Ts2;

4) P1 Te1; 12) t1 TB2; 20) G3TB.2;

5) P2 Te1; 13) t2TB2; 21)  Hanuuue HewTaTHOW cuTyaumm no TB1;
6) dt Te1; 14)  t3 Te2; 22)  Hanuuue HewTaTHOW cuTyaumm no TB2;
7) tx; 15) P1 TeZ2; 23) DlI;

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

UToroBble TeKywMe 3HaA4YeHUs NMPEACTaBNSAT UHTErpanbHble 3Ha4YeHUs napamert-
pOB TennonotTpebneHns oT MOMeHTa cbpoca apxmBa BblMMCNIMTENS OO0 KOHLA Npeablay-
Lero Yaca. B npubope nmeeTtcst TONbKO OAHa 3anucb 3TOro Tuna. [UCKPeTHOCTb OGHOB-
NEeHns — ONH Yac.

Cn1coK UTOroBbIX TEKYLUUX NapamMeTpOoB:

1) V1 TB1; 9) Qr Te1; 17) M3 TB2;
2) V2 TB1; 10) BHP TB1; 18) Mr TB2;
3) V3 TB1; 11) BOC TB1; 19) Qo TBZ;
4) M1 Te1; 12) V1 TB2,; 20) Qr TBZ;
5) M2 TB1; 13) V2 TB2; 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 Te2;

YacoBoWn, CyTOYHbIA U MECAYHbIA apXMUBbI NPeaCcTaBNAT cobon AaHHble, MMEto-
LUMe CMbICN 3HA4YeHM NapaMeTpoB TennonoTpebneHns 3a nepuog BpemMeHun, onpege-
naemMbl OUCKPETHOCTBLIO apxuBa (3a Yac, CyTkM unu mecsd). T.e. 9To pasHuua, cpeaHee
NN OnMTenbHOCTb, B 3aBMCUMOCTU OT CMbICNa napameTpa, 3a nepuog OT KOHua npe-
Ablayuiero yaca (CyTok, Mecsua) 4O KOHUa Tekyllero 4aca (CyTok, mecsiua). KoHew, oT-
4YeTHOro Mecsila onpefenseTca HacTponkon napameTpa O (gata otyeTta). ApxmB ume-
€T MHOXEeCTBO 3anvcen ¢ pasHbIMU XPOHOMOMMYECKUMU MeTKaMun (KONMYeCTBO 3aBUCUT
oT rmMy6buHbl apxuea).

Cnuncok napameTposB:

1) t1 Te1; 16)  tx; 31) MrTB2;

2) t2 Te1; 17) ta; 32) Qo TBZ;

3) t3 TB1; 18) BHP TB1; 33) QrTBe2;

4) V1 T81; 19) BOC TB1; 34) dt Te2;

5) V2 Ts1, 20) t1TB2; 35) BHP TB2;

6) V3 TB1; 21) t27TB2; 36) BOC TBZ2;

7) M1 Ts1; 22) t37TB2; 37) Hanwuuune HewTaTHOM cuTyaumm no TB1;
8) M2 Ts1; 23) V1 TBZ 38) Hanwuuue HewTaTHOM cuTyaumm no TB2;
9) M3 TB1; 24) V2 TB2, 39) [OnutenbHoctb HC no napameTtpam TB1;
10) P1Ts1; 25) V3 TBz; 40) OnutenbHocTtb HC no napameTtpam TB2;
11) P2 Ts1; 26) M1 TB2; 41) DI,

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

13) Qo Ts1; 28) M3 TB2;

14) QrTs1; 29) P1TB2;

15) dt Ts1; 30) P2 Te2;
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UToroBbIin apxuB NpeactaBnsieT UHTerpanbHble napaMmeTpbl TennonoTpebneHms ot
MOMeHTa cbpoca apxvBa BblYUCIIMTENSA OO MOMEHTa (POpMUPOBaHUA OYepeaHOWN 3anu-
cu apxmBa. [JUCKPETHOCTb apxmBa — OAWH OTYETHbIA Mecsal. T.e. Npu HAaCTYMNEeHUN KOH-
La OTYETHOro Mecsua NPOUCXOANUT apxXMBaunsa AaHHbIX (3anUCb UTOrOBbIX TEKYLLMX 3Ha-
YeHUn B UTOrosbln apxme). CNMCOK NapamMeTpoB TakoW Xe, Kak ANS UTOroBbIX TEKYLLNX
3Ha4YeHUN. ApXmMB MMeEeT MHOXECTBO 3anucen ¢ pasHbIMU XPOHOMOMMYECKUMU METKaMm
(konNn4ecTBO 3aBUCUT OT rMybuHbI apxuea). PasHuua NToroBoro apxmea nm MTOroBbIX Te-
KYLLIMX 3HAYEHWUI 3aKM4YaeTcs B TOM, YTO UTOrOBblE TEKyLUMe 3Ha4YeHUs — 3TO UHTerpa-
nbl OT cbpoca 0 KOHUa npeablayLliero yaca, a UTOroBbIN apXuB, 3TO HECKONbKO 3anu-
Cen, UMeoLLMX CMbICI UHTEerpanoB oT cbpoca A0 KOHLAa OTYETHOro Mecsua.
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2 0OO6Oob6weHHasa CTpPYKTypa 3anpocoB/oTBEeTOB B
ceTeBOM NpoToOKoOne

Ana obmeHa gaHHbIMM MO FOKaNbHOW CETU UCNONb3YeTCA MPOTOKOS, paboTarowmn no
npuvHUMny seaywmnn-seaombli (Master-Slave). 310 3HauuT, 4YTo BegoMbin (Slave) moxeT no-
cnaTtb ceTeBoe CoobLLeHne TOMbKO B OTBET Ha 3anpoc Beaywero (Master). B kavectBe Be-
AyLLEro Ucnonb3yeTca cucteMa BepxHero ypoBHsl. Beiumcnutenu BKT-7 BbINONHSKOT TOMLKO
ponb Begomoro. lNpu peanu3aumm NpoTOKOSa TPaAHCMOPTHOrO YPOBHSI 3@ OCHOBY Obin B3SIT
Modbus RTU. lNpn B3aMmogenctsnm seayLiero n BeAoMOoro UCnosib3yeTca pexnm rnepegaym
RTU (Remote Terminal Unit). B aTom pexxume ans kaxgoro 6avta coobLleHnsa ncnonb3yeTcs
8-paspsigHas ABOMYHASA cucTtemMa KoanpoBaHUS.

Bpewms, 3aTpaunsaeMoe Ha nepepgadvy ogHoro GaiTa cooblUeHus, HasbiBaeTcs re-
puodom cumeosia. ViHTepBan BpeMeHU, B TeYEHME KOTOPOro He NPOMCXOaMno nepeaa-
Yyu, HasbIBAeTCA UHMepPE8asIoM MUWUHBI.

Mpu ncnonb3oBaHum pexmma RTU cooblieHMe OOMmMKHO HauymMHaTbCs C MHTEpBana
TULLMHbI ONUTENBbHOCTBIO HE MeHee 3,5 nepuogoB cumBona. 3aTem HayMHaeTcs nepe-
Aaya kagpa cooOuleHus. [locne nepegayun nocrnegHero cMmBona kKagpa coobuweHns B
KayecTBe Npu3Haka KoHUa TakkKe OOSMKEH ObiTb BblAepXaH MHTepBan TULLIMHbI ONnTenb-
HOCTbO HEe MeHee 3,5 nepuogoB cumBona. [locrne OKOHYaHWA 3TOro MHTepBana MOXeT
HauMHaTBLCA crnenyowmnn kagp coobuweHns. Bcé cooblieHne OOmKHO nepeaaBaTbCs Kak
HeMNpepbIBHbIN NOTOK CMMBONMOB. MIHTEpBaN TULLWHbI MEXAy COCEAHMMW CUMBOJSIAMU He
AOIKeH npesbiwaTh 1,5 nepnoga cMmeona.

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

[nnHa kagpa coobLleHns He OoMmkHa npeBbliwaTh 264 banTa.

B kauyectBe uvHTepenca dusmyeckoro ypoBHS ucnonb3yetca RS-232 (RS-485),
npuyem B3auModencTBue BeayLlero u Be4oMOro BO3MOXHO KaK HENoCpeACTBEHHO Yye-
pe3 RS-232 (RS-485), Tak n ¢ ucnonb3oBaHnem Hapsgy ¢ RS-232 mogemoB 1 KOMMYTU-
pyeMon TenedOHHON JIMHNN.

[Ons obmeHa no nHTepgency gpuandeckoro yposHs RS-232 (RS-485) Bbluncnutens
BKT-7 ncnonbayet crnegywouime napameTpbi:

cdopmaTt cumBona: 8 OuUT AaHHbIX, 2 CTONOBbLIX OMTa, 6€3 KOHTPOSISI YETHOCTY;
CKopocTb nepegaum, 6ut/c: 1200, 2400, 4800, 9600, 19200;

ynpaBrieHne NoTOKOM: OTCYTCTBYET;

curHan RTS koMmnbloTepa: JOMMKEH UMETb YPOBEHb HE MeHee +9 V.

MpumeyaHue [Mpn nocbinike 3anpoca npubopy cHavana HeobxoouMMo nepegatb He
MeHee AByx 6ant OxFF gns rapaHTMpoBaHHOro «BbiBoAa» npubopa ms
«cngawero» pexuma. bantel OXFF moryT cTtoAaTh B Havarne nocbifiku, To
eCcTb Heobs3aTenbHO BblaepxmBaTb naysy mexay OxFF u 3anpocom.
OT0 TpeboBaHWe He pacrnpoCTpaHAEeT Ha BbIYUCIIUTENU CO BCTPOEHHbLIM
agantepom RS-485 (ons Taknx BbluncnuTenen npeasaputensHole 6am-
Tol OXFF He Tpebytotca). lMpn ucnonb3oBaHUMM BblYMCIIUTENEN CO
BCTPOEHHbIM agantepoMm RS-485, HACTPOEHHbIM Ha pacCLUMpPEHHbIN pe-
XUM agpecaumn, B Hadvano nocblkW OOfmKeH ObiTb aobasneH Gaunt
«pacLIMpeHHbIN agpec» (3TO Nofne He yyacTBYeT B pacyeTe KOHTPOSib-
HOW CyMMbl COOOLLIEHNS).
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Kagp npoTtokona cocTtouT 13 crieaytowmx arfieMeHTOoB:

nons agpeca;
nons oyHKuunu;

Nons OaHHbIX;
KOHTPOJSIbHOM CYMMbI.

Hwxe paccmoTpeHo 6ornee noapo6GHO Ha3HavyeHe OTAerNbHbIX None:

agpec — 8-paspsgHoe ynucno 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 OTBETUT
nobon npmnbop (kpome NPUBOPOB CO BCTPOEHHbLIM aganTepoM RS-485) — Tak Ha-
3blBaeMbll LUMPOKOBELLATENbHbLIA 3anpoc. Ero MOXXHO NPUMEHATb TONbKO Mpu
NOAKMOYEHNN TOYKA-TOYKa (NPY NOAKITIOYEHMIO K KOMMBIOTEPY OAHOro npudopa);

MpumeyaHne [lpyn MCNonNb3oBaHUN BblYUCNUTENEN CO BCTPOEHHbIM agantepoM RS-485,

HaCTPOEHHbIM Ha paCLUMPEHHbIN PEXUM agpecauunn, nepsbiM Gantom no-
CbiNkM (00 nons «Agpec») JormkeH OblTb GalT «paclUMpPEHHbIN agpecy.
[1ns Bcex BblMUCIIUTENEN CO BCTPOEHHbIM agantepom RS-485 He3zaBucMmo
OT pexuma agpecauymn He gonyckaeTcsi ucnonb3oBaHue agpeca 0.

2.1

doyHkuMa — 8 paspsgHoe 3HadveHuve. [pu nepegade coobLUeHNss OT BeayLLero K Be-
AOMOMY none OyHKUMW 3adaeT rnocregHeMy OencTBue, KOTOpoe OH OOSPKEH BbIMOr-
HUTb. [Mpn OoTBETEe BEOOMOro 3HayeHwe rnonsd (OyHKUUKW ykasblBaeT, NpousoLlen nm
0B6MeH HOpMarbHO UM BO3HUKIIO UCKIOYeHne. B HopManbHOM OTBETE UCMONb3yeTCs
TOT e Kog, (PYHKUMK, YTO U B 3anpoce. Bo3HMKHOBEHME VCKITIOYEHUSA NPUBOOUT K ne-
pegade oTBeTa C KogoM OYHKLMM, B KOTOPOM CTapLuMn GUT yCTaHOBIMEH, a ocTasb-
Hble BUTbI TakMe Xe, Kak B koae oyHKUMK 3anpoca. [Npu cBasm ¢ Bolumcnutenem BKT-
7 vcnonb3aytoTes ABa koga oyHkumin: 0x03 (4teHre) n 0x10 (3anuchb);

AaHHble — 3TO NOCreaoBaTenbHOCTb 8-pa3pagHbIX Yncen. None aaHHbIX CO06-
LLeHUn, nepefaBaeMblx BeayLLMM BeLOMOMY, COOEPXUT rnpeaHasHayYeHHy rno-
cnegHemy OOMOMHUTENbHYO WMHAOPMaLMIO, 3aBUCALLYIO OT Koga yHkuuu. [o-
NONHUTENbHAA MHMOPMaLUA COOEPXKUTCH B ABYX CIYXeOHbIX anemeHTax, Kax-
AbIN N3 KOTOPbLIX NpeacTaBneH ABymMs 8-paspsgHbiMu Yncnamu. NepBbin U3 aTUX
cnyxebHbix anemeHToB — « HayanbHbIN agpecy, BTopon — «Konn4yecTBo peru-
cTpoB». bonee nogpobHas CTpykTypa kagpoB 3anpoca v oTeBeta byger pac-
CMOTpEeHa ANnA KaXXaon yHKUNN OTAENbHO;

KOHTpONibHasA cymma — 16-paspsagHoe none, HeobxogmMmoe ANA KOHTpons ue-
NOCTHOCTU Kagpa. PaccuntbiBaetcs no anroputmy Crc16 (cm. MNpunoxeHue A).

OTcTynneHusa ot TpeboBaHun ctaHaapta Modbus B
npotokorse B BKT-7

Bce nonsa B NnpoTokonbHbIX Kagpax, umetowmne anvHy éonee 1-ro 6anta, A0SKHbI
nepegaBaTbCsa B criegyloleM nopsigke: cHayvana mnagwmn 6anT, 3atem ctap-
Wwnn. JT1o TpeboBaHne He OTHocUTCA K nonsam «HavanbHbIM agpec» u «Konwu-
yecTBO perncTpoB». OHN OOMKHbI NepedaBaTbCA B CrieayloleM nopsiake: cHa-
Yyana ctapwwuin 6anT, 3atem mnagwnn 6anT;

Mone «Konu4yecTtBO perncTpoB» He aHanuanpyetca npubopom npu obpaboTke
3anpoca U MOXeT ObITb YCTAaHOBMIEHO B MPOM3BOSIbHOE 3HAYEeHUe, ECIN UHOE He
OroBOPEHO creunanbHO NPy ONUCaHuKM 3anpoca;

[Mone «KonnyecTBO 3anucbiBaeMbIX 6aUT AaHHbLIX» MOXET coaepkaTb 3Ha4YeHue, He
COOTBETCTBYIOLLEE pearnbHO 3anuncbiBaeMoMy KonuyectBy 6anT gaHHbIX. Hanpumep, B
3anpocax «3anmMcb COCTOSIHUM OUCKPETHLIX BbIXOAOB» N «Havyano ceaHca cBA3WY;
paHMua kagpa onpenensieTcss MPUKCUPOBAHHLIM UHTEPBANOM TULLIMHBI ANUTENb-
HOCTbIO 62.5 MC UM No NepenonHeHN0 BXoAHOro bydepa annHon 264 Ganra.
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3 CTpyKTypa 3anpocoB/oTBETOB B CETEBOM NPOTOKONe

B naHHOM pasgene nosicHAeTCHA CTPyKTypa 3anpoCcOoB/OTBETOB, MCMNOSb3YEMbIX Mpu
nosiydeHnn gaHHblx na Tennosblymcnutens BKT-7. KOHKpeTHble 3Ha4YeHus nonen kagpos
npueeneHbl B pasaene «Bo3mMoXXHble BApuaHTbl 3arnpoCcoB».

KoppekTHaa paboTta no nNpOTOKOMY BO3MOXHO TOSMbKO C Npubopamu, MMeLwmnmMm
Bepcuto MO 1.5 n 6onee.

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

3anpoc:

Anpec;

PyHKkuma — 0x03;

HavanbHbin agpec (HACT.6) (cTapwumn 6anT);
HavanbHbin agpec (HAMN.6) (Mnagwwun 6anT);
Konnuyectso pernctpos (KPcT.6) (cTapwwmn 6anT);
Konunuectso peructpos (KPmn.6) (Mnagwmn 6anT);
KoHTpornbHasa cymma (KCmn.6) (Mnagwwmin 6anr);
KoHTponbHasa cymma (KCct.6) (cTapwumn 6anT);

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

3HaueHus nonen «HavyanbHbIN agpec» N «KonnyecTBo perncTpoBy» A KOHKPET-
HbIX 3arnpocoB ByayT NpuBeAeHbl HUXeE.
Omeem:
B cnyyae ycnelwHoro obmeHa BbluMcnnTeNb NpUCkINaeT OTBET creaytowlero popmara:
e ajgpec (3HayeHue, CKONMpPoBaHHOE M3 3anpoca);
YyHKUMSA (3HaYeHMe, CKONMMPOBaHHOE M3 3anpoca).
konuyecTtBo 6anT gaHHbIX (KB);
CeKLUUsI JaHHbIX ONMMHOM «KONMMYECTBO OaNT JaHHbIXY;
KoHTpornbHasa cymma (Mnagwun 6anr);
KoHTponbHasa cymma (ctapwinin 6anT).
CTpykTypa oTBETA Ha KOMaHAY YTEHMS NPUBELEHA HA PUCYHKE.

KC (wn.6) KC (cr6)

A 0x03 Kb [laHHbIe

Ecnun npn obpaboTke 3anpoca BO3HUKNO Kakoe-nmbo MUCKIoYeHME, TO BblYMCNUTEND
yCTaHaBnmeaeT B nosie yHKUUM ctapmnin 6ut. 3To 03HaYaeT, YTo criegyeT npoaHanm-
31MpoBaTb KO WCKMHYEHUs, pacnofioXXeHHbIn B cnegyowem 6ante (pacwumdpoBka Ko-
A0B OWNBOK NpMBeAEeHa HWXe ONs Kaxaoro 3anpoca B otaensHocTn). OTBET BblYUCN-
Tend ¢ KOAoOM OWNBKKN MMeeT crneayowmin popmar:

e ajgpec (3HayeHune, CKONMPOBaHHOE U3 3anpoca);
doyHKLMSA (3HaYEHNE, CKONMMPOBAHHOE U3 3anpoca, C YCTAHOBIIEHHbIM CTapLUMM BUTOM);
Kog, owmnbkn (KO);
cnyxebHbin 6ant (Cb - aHanM3nMpoBaTb HE HYXHO);

KoHTponbHasa cymma (Mnagwwmi 6anT);
KoHTponbHasa cymma (ctapiunin 6anT).

CTpykTypa OoTBETA Ha KOMaHAY YTEHUSA NPy BO3HUKHOBEHMM UCKNIOYEHUS npuseneHa

Ha PUCYHKE.

A 0x83 [ KO CE |[KC (wn.6) KC (ct6)
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3.2 CrtpyKTtypa 3anpocos/otBeTOB 41151 onepaumm 0x10 («3anucby)

3anpoc:

Anpec;

0x10;

HavanbHbIl agpec (ctapumin 6anT);
HavanbHbIl agpec (Mnagwun 6anT);
Konu4yecTtBo pernctpos (ctapwmin 6anT);
KonuyecTtso peructpos (Mnagwmmn 6anr);
Konun4yecTBO 3anucbiBaeMbiX OanT OaHHbIX;
3anucbiBaemble JaHHbIE;

KoHTponbHasa cymma (Mnagwmm 6anT);
KoHTponbHasa cymma (ctapwunin 6anT).

CTpyKTypa 3anpoca Ha 3anuch npuBeaeHa Ha PUCYHKE.
A | 0x10 [HA (c6) HA (un6)| KP (c16) KP (wn6)| KB

[aHHble

KC (mn6) KC (ct6)

3HaueHus nonen «HavyanbHbIN agpec» N «KonnyecTBo pPerncTpoBy» AN KOHKPET-
HbIX 3anpocoB 6yayT NpUBEAEHbI HUXKE.
Omeem:

B Cllydae ycnewHoro obmeHa BbluMCnUTENDb npucblaeT oTBEeT CreaytoLlero cbopmaTa:

agpec (3HayeHue, CKOnMpoBaHHOE 13 3anpoca);

dyHKUMA (3HaYeHne, CKoMMpoBaHHOE M3 3anpoca);

HauyanbHbI agpec (cTaplumin 6anT; 3Ha4YeHne, CKONMpPoOBaHHOE M3 3anpoca);
HavyanbHbI agpec (Mnagwmn 6anT; 3Ha4yeHme, CKonMpoBaHHOE 13 3anpoca);
KonnyectBo pernctpoB (ctapLumi 6anT; 3Ha4yeHne, CKonMpoBaHHOE 13 3anpoca);
KonnyectBo pernctpos (Mnagwmmn 6anT; 3Ha4deHne, CKonMpoBaHHOE M3 3anpoca);
KoHTponbHasa cymma (Mnagwui 6anr);

KoHTponbHasa cymma (ctaplumin 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)

Ecnn npu obpaboTke 3anpoca BO3HUKIIO Kakoe-nMbo UCKIOYEHNE, TO BbIYUCIIUTEND
yCTaHaBnmeaeT B nosie oyHKUUM ctapwmnin 6ut. 3To 03HaYaeT, YTo criegyeT npoaHanm-
31MpoBaTb KO WCKMKYEHUs, pacnofioXXeHHbIn B cnegyowem 6ante (pacwumdpoBka Ko-
OOB MNpuBEAEeHa HWKe ANs Kaxgoro 3anpoca B otaenbHocTu). OTBET BbIYMCNIUTENS C
KOOOM OLNOKM nmeeT cneyowmnm dopmar:

e aapec (3HayeHue, CKONMMpoBaHHOE M3 3anpoca);
e (PyHKUMA (3Ha4eHue, CKOMMPOBaAHHOE M3 3arnpoca, C YCTAHOBIIEHHbIM CTapLUUM
ouTom);
Koq, OLLNOKK;
cnyxebHbin 6anTt (Cb - aHanM3mMpoBaTb HE HYXXHO);
KoHTponbHasa cymma (Mnagwmin 6anT);
KoHTponbHasa cymma (ctapwunin 6anT).
CTpyKTypa OTBETa Ha KOMaHAy 3anucu npu BO3HMKHOBEHUM UCKMIOYEHUSA NpUBEAEHA
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 TUMNa char;

CheckSum | — mnagLwmin 6anT KOHTPONBLHOW CyMMBbl,
CheckSum h — ctapumin 6anT KOHTPONBHON CyMMbI.

4.1 3anpoc Ha YTeHue NnepeyvYHs aKTUBHbIX 3JIEMEHTOB AaHHbIX

3anpoc npegHasHa4yeH ans nofyyYeHns nepeyHs akTMBHbBIX 3N1IEMEHTOB U onpeaerne-
HUA pa3Mmepa anemeHToB B 6anTax. Pasmep anemeHTa HyXXeH Ans Toro, 4Tobbl U3 npu-
HATOro NakeTa AaHHbIX «B3ATb» HEOOX0OMMOE KONMM4yecTBo DanT.

HavanbHbin agpec = 0x3FFC;
KonuyectBo 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;

[(0TOBbLIVM BapuaHT 3arnpoca:
0x00 0x03 0x3f Oxfc 0x00 0x00 0x88 0x3f

MNMepeyeHb aKTUBHbLIX 3MEMEHTOB SIBMSIETCS MacCMBOM CTPYKTyp. CTpykTypa umeet
[Ba nons:

e YCNOBHbI/ agpec anemMeHTa (4 6anta) (CM. H/UXKe nepeduncneHne, onucbiBaroLlLee
BCE 9N1EMEHTbI AaHHbIX);
e pasmep anemeHTa B bantax (2 6anTa).

4.2 3anpoc Ha 3anucb NepeYvHs 3fIeMeHTOB ANSA YTeHUS

3anpoc npegHasHadeH Ans Toro, 4YTobbl yKaszaTb BbIYMCIIUTENO 3HAYEHUSA KaKux
MMEHHO 3NEMEHTOB [OaHHbIX CredyeT npucbinatb B OTBET Ha 3anpoc «YteHne pae-
HbIX...». [locne ycnewHoro BbINOSIHEHMS 3TOro 3anpoca npudop GyaeT npuckbinatb 3Ha-
YEeHUA TOMbKO AN TEX ANEMEHTOB OaAHHbIX, IOTMYECKNEe agpeca KOTOPbIX MPUCYTCTBO-
Banu B 3anMCaHHOM MepeyHe.

MepeyeHb aNEeMEHTOB ANS YTEHUs, TaKke Kak M NepeyYeHb aKTUBHbLIX 3MEMEHTOB,
SIBMNSIETCA MaCCMBOM CTPYKTYpP. CTPYKTYPbl MMEIOT TakMe e MOMs, Kak U B NepeyHe ak-
TUBHbIX 3M1EMEHTOB. lepeyeHb 3NeMeHTOB Afsi YTeHMs1 (POPMUPYETCS U3 MEPEYHsT ak-
TUBHbIX 3NIEMEHTOB.

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

[Mone ycnoBHOro agpeca B 3a5ieMeHTe MaccmBa OOSMKHO OblTb CHOPMUPOBAHO Crie-
ayowmnm obpasom:

«ycnoeHbIl adpec» | 0x40000000,

MpumeyaHue CumBon «|» o3HavaeT onepauunio nobutosoro «JNy.
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3HayeHve nonsa pasMmepa AaHHbIX B 3arnUCbIBAEMOM 3feMEHTE MaccuBa AOIMKHO ObITb
PaBHO 3HAYEHWIO MOMNS pasmepa AaHHbIX U3 AfieMeHTa MaccuBa, MOSTyYEHHOrO MpU YTEHUN
nepeyHst akTUBHbIX SN1EMEHTOB (4Ns COOTBETCTBYHOLEN BENNYUHBI) (O hopMmMpoBaHMM MoOss
pasMepa JaHHbIX 4J19 « CBOMCTB» YnTanTe B NyHKTE «[lonyyeHne «CBOMUCTBY»»).

Mpumep:

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

Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame

]

o U WD O

]
]
]
]
]
]
]

[12]

[6*N+7]
[6*N+8]

0x00;
0x10;
0x3F;
OXFF;
0x00;
0x00;
6*N;

= MJIAOUMM OaMT SJIEMEHTa;

cTapmmy OamT BJIEMEeHTa;

= CheckSum 1;
CheckSum h;

['oTOBbLIN BapuaHT 3anpoca:

(3anucb maccuBa anst yTeHnsa ns asyx anemertos: t1(TB1) n V1(TB1))
0x00 0x10 0x3f Oxff 0x00 0x00 Ox0Oc O0x00 0x00 0x00 0x40 0x02 0x00
0x03 0x00 0x00 0x40 0x04 0x00 Oxa2 Oxbc

|_|pl/l60p NnpuUcbIaeT OTBET B BUAE CTaHOApPTHOro noarsepxgeHnd 3arncu.

Bo3moxkHble KOObl UCKIMHOYEHUNN:

e 5 — pasmep maccusa 6onblle MaKCUMarnbHO BO3MOXHOIO;
e 2 — 3aaH HeCYyLLECTBYIOLLMIN ANEMEHT.

4.3 3anpoc Ha 3anucb TMNa 3Ha4YeHUn

3anpoc npeaHasHayeH Ans TOro, YToObl ykasaTb BbIMUCIUTENID, 3HAYEHUSI KaKoro
TUNa crneayeT NpPUcbiNaTth B OTBET Ha 3anpoc «YTeHne OaHHbIX...».

HavanbHbin agpec = 0x3FFD;
Konun4yectso pernctpos = 0x0000
Bo3MoOXHble TUNbl 3HAYEHUN:

0-yacoBou apxuB;
1-CyTOYHbLIN apxuB;
2-MeCSYHbIN apXmB;
3-UTOroBbIN apXmB;
4-TeKkyline 3HaYeHus;
5-utoroBble TekyLLME;
6-cBOUCTBA.
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Mpumep:

Frame [0 ] = 0x00;

Frame [1 ] = 0x10;

Frame [2 ] = 0x3F;

Frame [3 ] = O0xFD;

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 0x00 0Ox71 0x42

Mpnbop npucbinaeT oTBeT B BUAE CTaHAAPTHOrO NOATBEPXKOEHNS 3arunCHK.
Bo3MOXHbIN KOA OWNBKK - 2 (HECYLLECTBYHOLLMA TUM 3HAYEHUN).

4.4 3anpoc Ha 3anucb AaTbl

3anpoc npegHasHayeH gnga Toro, 4Tobbl yKasaTb BblYUCNUTENIO, OTHOCUTESNIbHO Ka-
KOW XPOHOMOrM4yeckon MeTKMU crnegyeT nepefaBaTbh apXxvMBHble aHHble. 3anpoc coaep-
XUT XPOHOMOMMYECKY0 METKY C yKasaHueM AaTbl U BpemeHu. Bblumcnutens nepegaet
apxuBHble JaHHble B OTBET Ha 3anpoc «4YTeHne JaHHbIX...» OTHOCUTESIbHO TOW XPOHOJSIO-
r’M4yeckon MeTKn, KoTopas bblfia 3anucaHa B BblMMCIINTENb B NnocneaHuin pas. Npu 3anu-
CW gaTtbl ANA YTEHUS CYTOYHOrO UM MECSIMHOIO apXxmBa Mnosie «4ac» OOSMKHO ObITb ycTa-
HOBINEHO B 3Ha4YeHne 23.

HavanbHbln agpec = 0x3FFB;
KonuuectBo peructpos = 0x0000.
Hata nepepaetcsa B popmate VT_DATA_RAP (onucanue B NpunoxeHun 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 ] = 1neHb;

Frame [8 ] = wmMmecdql;
Frame [9 ] = ron;

Frame [10] = uac;

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

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

Mpubop npucbinaeT OTBET B BUAE CTaHOAAPTHOrO NOATBEPXKAEHUS 3aMnCH.
Bo3MOXHbIN KOO OLUMOKK
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 TeEM 3feMeHTaM OaHHbIX,
YCIOBHblE afpeca KOTOPbIX NPUCYTCTBOBANN 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;

[(0TOBbLIVM BapuaHT 3arpoca:
0x00 0x03 0x3f Oxfe 0x00 0x00 0x29 Oxff

|_|pl/l60p NnpuUcbI1aeT OTBET B BUAe nocrieaoBaTtesibHOCTU 3J1IEMEHTOB pa3H0|71 OINMAHBbI.
OneMeHT nocnegoBaTenbHOCTU MMeeT Cﬂeﬂ,leLIJ,I/IIZ BUA:

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

NMpumeyaHue: Ana BenuunH Cc  «ycnoBHbiM  agpecom»  NSPrintTypeM_1,
NSPrintTypeM_2 (cM. HuXe nepeyncrieHne, onucbiBarwllee Bce
9NEMEHTbI JaHHbIX) U UMeLWMX «padmep» 1 6anT, 3HaYeHne ABn4d-
€TCS HE YMCIOM, a NeYyaTHbIM CUMBOJSIOM «*» UIMN « ».

2) Onsa BenuyuH ¢ «ycnosHbiM agpecom» QntNS_1, QntNS_2 u
nmetowmx «pasmep» 10 6anT, 3HayeHne ABNAETCS MaccMBOM U3
naTv ymucen Tuna unsigned short (16 6uT).

3) Benununna c «ycnoeHbIM agpecom» DoplnplmpP_Type nmeet tvn
float (4eTbipexbanTHOE YMCNO OANHAPHOM TOYHOCTM). [Ansa Hee none
«pasmep...» aHanMsnMpoBaTb He 0bs3aTeNbLHO.

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

3HayeHus1 6alima kayecmea
(HYvmcneHHble 3HaYeHNs1 CUMBOJbHBIX KOHCTaHT KavecTBa npuBeaeHsb! B Mpunoxexun b):

e OPC_QUALITY_BAD | OPC_QUALITY_DEVICE_FAILURE — 3Ha4yeHue anemeH-
Ta HaxoauTCcsa BHe AnanasoHa (B npmbope B AaHHOM Criy4yae Ha MecTe YMCroBOro
3HaYeHUs NHaNUMpyeTca Hagnucek «BHe ananasoHay);

e OPC_QUALITY_UNCERTAIN | OPC_QUALITY_SENSOR_CAL - y paHHoro
aneMeHTa eCTb HellTaTHasa cuTyaums;

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 gaHHOro anemMeHTa.

Ecnun kog paseH 0 - HC otcytctytoT, ecnu Oxff - HC ona gaHHoro anemeHTa oTCyT-
cTByeT, HO ecTb HC y apyrux anemeHToB cnucka. Jlioboe apyroe 3HayeHue o3HadaeT

Hann4ne HewTaTHOM cuTyaumnm y gaHHOro afieMeHTta.

Bo3aMOXHbIN KOO owmnbku: 5 — 3adMKCMPOBaHO U3MEHEHME CXeMbl U3MepeHus. B
3TOM Cllyyae Hy>XHO cregoBaTb pekoMeHZauusM, onucaHHbIM B pasgene «[lpuHumnbl

opraHMsauumn AaHHbIX, AOCTYMNHbIX Yepes ceTb, B TensioBbluncnutene BKT-7».
4.6 3anpoc Ha YTeHue crnyxebHon uHdopmaunmn

3anpoc npegHasHayeH Ans nonydeHusa cnyxebHon uHdopmaumm (HoMep Bepcumn
MO, cxema nsmepeHun, nageHTndurkaTop aboHeHTa, CETEBON HOMEpP, AaTa oT4eTa U Mo-

Aenb UCNOMHEHUS).
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 0xf9 0x00 0x00 0x98 0x3e

CermeHT gaHHbIX OTBETA COCTOUT U3 cneayrwmx aJIeEMeHTOB:

Ansa sepcum MO meHee 1.5:
e [aTa oT4yeTa uenoe 8-mun paspsigHOE YnUCIO;

Ona sepcumn MO 1.5 n 6onee:

o HOMeP BEPCUMN MO ......ciiiiiiiiiiiiiee e, uenoe 8-mu paspsagHoe YUCKo;
e Cxema uaMmepeHus no TBIx2........cccceeeeeeeennnnn. uenoe 16-Tn paspssigHoOe YUCno;
e Cxema U3aMepeHus no TB2x2.........cccceeeeevennnnen. uenoe 16-Tn pas3psigHoOE YUCHo;
o  NOEHTUPMKATOP ABOHEHTA .....ccvvieeiiiieeeiiiee e 8 6ant cpopmata ASCI;
e CETEBOMN HOMEP MPUBOPA........cvvvererrnnnnniiiaaannn uernoe 8-mu paspsgHoe YUCKo;
LI A= p- W o ) AT - uenoe 8-mu paspsgHoe YnUCKo;
®  MOAESIb UCMIONMHEHUS .. uenoe 8-mu paspsgHoe Yncro.
MpnmeyaHus:

1. Homep Bepcum MO oTobpaxkaeTcs B AByx TeTpagax. Ctapwasa — Homep Bep-

cunun, mnagwas — HomMmep pearnim3auumin. Hanpmmep, Bepcud 1.8 nmeeT BUA

0001 1000=0x18.

2. OTBET NO CXEME U3MEPEHUSA MO KaXXAOMY M3 TEMNMOBbLIX BBOAOB COAEPKUT MHGOPpMa-
LMI0 HEMOCPEACTBEHHO O CXeMe U3MEPEHUI, a Takke 0 HasHayveHun TP3 n t5. CooTtBeTcTBME

pa3psiaoB 0TBETa HEOOXoAMMOW MHAOPMAaLMN NPEACTABMNEHO Ha PUCYHKE.
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| mn. 6anT oTBeTa | cT. 6aiT oTBETA |
CT. GailT bTBeTa M. GaﬁT oTBETa
7/6|5]4[3|2|1]0]7]|6|5]4[3|2]1]0
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4.7 3anpoc «Hayano ceaHca cBA3U»

3anpoc npegHasHadeH Ansi NOArOTOBKN BbIMUCIINMTENS K CeaHCy CBA3WN U onpeaene-
HUA 3Ha4veHus «Bepcusa cepBepa». [JomkeH 6biTb BbINOMHEH 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;

['oTOBbLIN BapuaHT 3anpoca:
0x00 0x10 O0x3f Oxff 0x00 0x00 Oxcc 0x80 0x00 0x00 0x00 0x64 0x54

OTBeT Ha 3anpoc aHanM3npoBaTb He HYXHO. [1pu ganbHenwen Nochbifike 3anpoca
«YTeHne faHHbIX» B OTBETE BblUMCIINTENS HEOBXOAMMO nNpoaHanuanpoBaTth none «Bep-
cuna cepepa». ITO nosie pacnonaraeTcsa B 65-om no cyety BanTte OT Havana oTBeTa.
Mone «Bepcua cepeepa» Heob6xoaANMMO NpU NOSYHEHUN «CBONUCTB» (CM. HUXE).
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4.8 3anpoc «YTteHue nHTepBana garT»

3anpoc npegHasHayeH Ons NonyyYyeHusa gaT Hadana/koHua apxvea B npubope u Te-
Kywien gatbl (Toneko anga sepcunt O npubopa 1.6 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;

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

Mpunbop npuceinaeT oTBET creaytowero popmaTa:

e [laTa Hayana 4acoBOro apxuBa;

e Tekywas gaTa;

e [laTa Hayana cyTo4HOro apxuea (Tonbko anga sepcui MO npubopa 1.7 n 6onee).
HaTtbl nepepatotca B popmate VT_DATA_RAP (cm. MpunoxeHue B).
BoamoxHbI kog owmnbkun: 3 — apxme B Npubope OTCYyTCTBYET.

4.9 3anpoc «YTeHuUe Homepa cxeMbl UBMEPEHUA»

3anpoc npeaHasHaveH anst NofyyYeHns HoMepa CXeMbl U3MEPEHUST AN 3a4aHHOro Ten-
nosoro Beoga (Tonbko anga sBepcun O npubopa 1.9 n Gonee). [Ana ncnonb3oBaHNst 3TOrO
3anpoca HeobxoaMMO He MeHee OLHOro pasa 3a CeaHC CBA3M Nnodatb 3anpoc «3anucb Tuna
3HadeHun». MNone «KonnyecTtBo permcTpoB» AOMKHO ObITb YCTAHOBMNEHO B YKa3aHHOE 3Haye-
HMe, T.K. Npn 06paboTke AaHHOro 3anpoca BbIMUCIIUTENb aHanM3npyeT 3To norne.

Wcnonb3oBaHre gaHHOro 3anpoca 00ycrnoBneHo TeM, YTO B NPOLIECCE HAKOMMEHUsT apXu-
Ba cxema msmepeHus morna ObiTb u3ameHeHa. B otBeT Ha 3anpoc «CnyxebHon nHdopma-
LUMn...» NPUCBINAETCS TEKyLLaa cxemMa U3MEPEHUS, N1 OHa MOXET OTNMYaTbCA OT CXeMbl U3-
MEPEHNS, KOTOpasa MCMosb3oBariacb Ha MOMEHT (DOPMUPOBAHNA apXMBHOW 3anucu. Lleneco-
0bpa3HO MCnonb3oBaTb 3TOT 3anMpPoC MNocrie MNofyvYeHns NepBON apXMBHOW 3anucn (U3 He-
CKOSMbKUX Heobxoammbix). [anee, ecrnv npy nocrnefoBaTesibHOM YTEHUU apxvBa OBHapyXu-
BaeTCA CMEeHa CXeMbl U3MEPEHUSA, HY)XXHO cnefoBaTh pekoMeHaaumsam, OnMcaHHbLIM B pasae-
ne 1 1 NOTOM CHoBa 3anpocuUTb «HomMep cxembl UISMEPEHUSI».

HauvanbHbin agpec = 0x3ECD, ans Te1 n 0x3F5B gns Te2.
KonuuectBo pernctpos = 0x0001.

MNpnmep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3E(0x3F);
Frame [3 ] = 0xCD 0x5B);
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 npucelinaeT oTBET cneaytowero opmarTa:
e Homep cxembl uamepeHus (1 6anT);
e bawut kavecTBa;
e baunt HC.

4.10 3anpoc «YTeHue Homepa aKTUBHOU Oa3bl AAHHbLIX»

HauunHas ¢ Bepcum MO 1.9, B Bbiumncnutene BKT-7 nosiunacbk BO3MOXHOCTb BblOboOpa oa-
HOM M3 OBYX 6a3 AaHHbIX HacTpoek (MoryT OblTb HACTpOeHbl ABe 6a3sbl JaHHbLIX (HanpuMmep,
NETHAS N 3MMHSASA) 1 BblbpaHa Ta, KOTopas MCMonb3yeTcsl B AaHHbIA MOMEHT - akTUBHas).
3anpoc npegHasHa4yeH ania nony4YeHns Homepa akTMBHOM 6asbl JaHHbLIX (TONbKO 4115 BEPCUi
MO npunbopa 1.9 n 6onee).

[nsa nonyyeHns HoMepa TeKyLLen akTBHON 6a3bl AaHHbLIX HEOOX0AMMO NPeABapUTENBLHO
BbINOMHMTL 3anpoc Ha «3anncb TUMAa 3HA4YeHWUI» C NapameTpoM «4-Tekylime 3Ha4YeHUsa»
nnn «5-utoroeble Tekywwmney. [na nonyyeHnss HoMepa 3aapXMBUPOBAHHOW aKTUBHOW Gasbl
AaHHbIX Heo6X0AMMO npeaBapuTErnbHO BbIMOSMHUTL 3anpoc Ha «3anncb Tuna 3HaYeHun» C
napameTpom «0-4acoBon apxmB», «1-CyTOYHbLIN apXMB», «2-MECSAYHbIN apXMB» U «3-
NTOrOBLIN apXxmBy», a 3aTeM BbIMOMHUTL 3anpoc Ha «3anncb 4aTtbl» N NONYYUTb OTBET B
BUAE CTaH4apTHOro NoaTsepXxaeHue 3anucu.

Mone «KonuyectBo perncTpoB» AOMKHO ObITb YCTAHOBMEHO B yKa3aHHOE 3Ha4eHue, T.K.
npv 06paboTKe AaHHOro 3anpoca BblYMCIUTENb aHanNU3npyeT 3TO Mnorse.

Wcnonb3oBaHre gaHHOro 3anpoca 00ycrnoBneHo TeM, YTO B NPOLIECCE HAKOMEHUsST apXu-
Ba B Ka4yeCTBe aKTMBHOM Morna 6biTb BblOpaHa Apyras 6asa gaHHbIx. LlenecoobpasHo mc-
Nonb30BaTh 3TOT 3anpOoC NOCre NOoNy4YeHns TeKyLLen Unn NepBon apxXmMBHOM 3anmcn (M3 He-
CKONbKNX Heobxoammbix). [anee, ecrnv npy nocrnegoBaTesisHOM YTEHUN apxmBa OBHapyXu-
BaeTCs CMEHAa CXEMbl N3MEPEHUS, HY)KHO CneaoBaTh pekoMeHaaumsiM, ONMCcaHHbLIM B pasae-
ne 1 1 NOToM CHoBa 3anpocuTb «Homep akTMBHON 6a3bl AaHHBIXY.

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

Mpumep:
Frame [0 ] 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = 0x3F;
Frame [3 ] = O0xE9;
Frame [4 ] = 0x00;
Frame [5 ] = 0x01;
Frame [6 ] = CheckSum 1;
Frame [7 ] CheckSum h;

["oTOBbLIVM BapuaHT 3arnpoca:
0x00 0x03 0Ox3f Oxed 0x00 0x01 0x58 0x3b
Mpnbop npucebinaeT oTBET cneayroLwiero opmara:
e Homep aktmBHOM Gasbl AaHHbIX (1 6anTt). 0 — aktBHa B1, 1 — akTUBHa
BO2;
e bant kavecTBa;
e bBant HC.
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4.11 3anpoc «YteHune HacTpoukun «MaeHTucpukaTop aboHeHTa»

3anpoc npegHasHayeH Ons nonyyYyeHns arnemMeHTa HacTpoevHom 6asbl faHHbIX «oeHTu-
dukatop aboHeHTa» (Tonbko Ans Bepcun MO npubopa 1.9 n 6onee). MNone «Konuyectso
perncTpoB» AOIMKHO BbITb YCTAHOBMEHO B YKa3aHHOE 3HaveHue, T.K. npu obpaboTke AaHHOro
3anpoca BbMUCUTENb aHanusupyeT 3To nore.

HavanbHbin agpec = 0x3EAG.
KonuuectBo 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;

[(0TOBbLIVM BapuaHT 3arnpoca:
0x00 0x03 0x3e Oxab 0x00 0x08 0xa8 0x1lo
Mpunbop NpucebinaeT OoTBET creaytowlero popmaTa:
e VpeHTndumkatop aboHeHTa B B BUAE CTPYKTYypbl, UMetowen asa nons. lNep-
Boe none (tTuna unsigned short (16 6uT)) onpegenseT AnMHY CTPOKU B HGan-
Tax. BTopoe none siBngeTcss MaccMBOM CMMBOSIOB, UMEKOLWMM ASIMHY, YKa-
3aHHY0 B NepBOM Mnorne;
e bBawnt kavecTBa;
e bant HC.

4.12 3anpoc «YTeHUe COCTOAHUN AUCKPETHLIX BbIXOAO0BY»

3anpoc npegHasHavyeH Ons NONyvYeHUst COCTOAHUA AUCKPETHbBIX 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 ] = O0xXEE;
Frame [4 ] = 0x00;
Frame [5 ] = 0x00;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

['oTOBBLIN BapuaHT 3anpoca:
0x00 0x03 0x3f Oxee 0x00 0x00 0x28 0Ox3a
Mpnbop npuckinaeT oTBeT cneaytoulero popmara:
e CoctogaHue Bbixoga Ne1 (1 6aunT);
e CocrosHue Bbixoga Ne2 (1 6anT).
Bo3aMOXHbIN ko4 OWMOKK: 7 — AUCKPETHbIE BbIXOAbl HE SIBASKTCA ynpaBnseMbiMu
ANCTaHLMOHHO.
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4.13 3anpoc «3anucb COCTOSHUN OAUCKPETHbLIX BbIXO40BY»

3anpoc npegHasHadeH Ofsi NOMyYeHUs1 COCTOSIHWUIA OUCKPETHBLIX BbIXOAOB (TONbKO
ansa sepcun MO npunbopa 2.0 n 6onee).

HavanbHbin agpec = 0x3FEE.

KonuyectBo pernctpos = 0x0000.

Mpumep:

Frame [0 ] = 0x00;

Frame [1 ] = 0x10;

Frame [2 ] = 0x3F;

Frame [3 ] = O0xXEE;

Frame [4 ] = 0x00;

Frame [5 ] = 0x00;

Frame [6 ] = 0x01;

Frame [7 ] = CocrosgHue BuxXOma N1 (0 mmm 1);
Frame [8 ] = CocrosgHue BuHXOma N2 (0 mmm 1);
Frame [9 ] = CheckSum 1;

Frame [10] = CheckSum h;

["oTOBBLIN BapuaHT 3anpoca:
0x00 0x10 0x3f Oxee 0x00 0x00 0x01 0x00 0x01 0x43 0Oxbl
I'IpV|6op npucbinaeT oTBeT B BUAE CTaHOAPTHOIo noarBep>XXgeHnaAa 3aruncu.
Bo3MoOXHbIN KOA owmnoku: 7 — ONCKPETHbIE BbIXOObl HE ABJIAIOTCA YripaBiidAeMbIMU
JNCTaHLMOHHO.

4.14 3anpoc «YTeHue TeKywen faTtbl U BPpEMEHN»

3anpoc npegHasHadeH Ans NonyyveHus Tekyllen gatbl U BpeMeHn. OTBET Ha 3anpoc
peann3oBaH TONbKO B npubopax ¢ Bepcuen MO 1.9 n 6onee. Ana sepcun MO meHee 2.7
BO3MOXXHO NpoYMTaTh TOMBLKO AaTy U BPEMSI C TOYHOCTBIO 40 Yaca. [1nsa yteHua Tekywen aa-
Tbl/BpemeHn 13 npudopoB ¢ Bepcuen NO meHee 1.9 pekomeHOyeTCca MCrosb30BaTh 3anpoc
«YTeHne nHTepeana gam».

HauvanbHbin agpec = 0x3FFB.

KonunyectBo pernctpos = 0x0000.

[Mpumep:
Frame [0 ] = 0x00;
Frame [1 ] = 0x03;
Frame [2 ] = O0x3F;
Frame [3 ] = O0xFB;
Frame [4 ] = 0x00;
Frame [5 ] = 0x00;
Frame [6 ] = CheckSum 1;
Frame [7 ] = CheckSum h;

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

Mpnbop npuckbinaeT oTBeT crneaytowero gopmaTa:
HeHb (1 6anT);

Mecsau (1 6anT);

Nog — 2000 (1 6anT);

Yac (1 6an);

MuHyTa (1 6anT);

CekyHaga (1 6anT);

banTt kadecTBa (aHanNM3MpoBaTb HE HYXHO);
Bant HC (aHanun3npoBaTb HE HY)XHO).

NMpumeyanue [Onsa sBepcun NO meHee 2.7 B OTBETE 3HAYEHUS MUHYT U CEKYHL, PaBHbI HYIHO.
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5 Mopsanok cnegoBaHUA 3anpocoB

5.1 Hayano ceaHca cBA3u

[MepBbiM 3anpocoM AOJKeH ObITb 3anpoc «Havano ceaHca cBaA3u». OTBET aHanNn3n-
poBaTb He HyHO. [lanee HeobxogmMmo caenatb 3anpoc Ha «YTeHne aaHHbIxX». B oTBeTe
BblYMCNITENS HEOBX0AMMO NpoaHanunanpoBaTb none «Bepcusa cepeepax». Nocne aToro
HeobXoaMMO NOMyYNTb «CBOMCTBA» (CM. HMXKE), MOCNe Yero MOXHO NPUCTynaTtb K nony-
YEHUIO apXUBHbIX/TEKYLLINX AAHHbIX.

5.2 Tlony4yeHue «CBOUCTB»

[ns KoppekTHOM pacwndpoBKM OTBETOB NpuMbopa HeobXxoaMMO NOMyYUTb TakK Ha3sbl-
BaeMble «CBONCTBay.

K «cBoncTtBamMm» OTHOCATCH:

e KONMYECTBO 3HAKOB APOOHON YacTu AN pasnUYHbIX BENUYMH;
e HaUMeHOBaHVe eauHULL U3MEPEHUS Pa3NUYHBIX BEMUYMH.

Boluncnntene BKT-7 nepefaeT gaHHble CUCTEME BEPXHEro YpPOBHS B BuAE LESbIX
yucen (Nony4eHHbIX B pesdynbTtate MacluTabMpoBaHUA BELLECTBEHHbIX), BELLECTBEHHbIX
(TONbKO BeNMYMHbBI pacxoda WM Benun4vmMHa, naMmepsiemasi Ha AOMnoSIHUTENbHOM BXOAeE), a
TakKe NPocCTo LeSbIX Ynucen.

MpumeyaHume: BenununHel pacxogos G1Type, G2Type, G3Type, G1_2Type,
G2_2Type, G_23Type, a Takke BenunumHa DoplnplmpP_Type, us-
MepsaemMas Ha JOMOMHUTENbHOM BXOAe, nepeaatnTcsa B BUAe Belle-
CTBEHHbIX 4YMcen OOMHAPHOW TOYHOCTW, COOTBETCTBYIOLINX CTaH-
napty |IEEE754.

[na nony4yeHus BEPHOro CTPOKOBOrO MpeAcTaBreHNs BennYMHbl HY)KHO BbIMOMHUTL
crieaytoLme onepauuu:

e npeobpasoBaTb NONy4YEHHOE YNCNO 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 BbI30OB pyHKUMK sprintf
c napameTpoMm %d). B npoTnBHOM cry4yae, npeobpasoBaHve OO0MKHO BbIMNOMHATLCS
Kak ang BeLecTBeHHoro yncna (sprintf ¢ napametpom %f);

e  eCnv BENUYMHa NpeacTaBlieHa He BELLECTBEHHbIM YMCIIOM, OTAENUTb OT KOHLA CTPO-
KM 3agaHHOE B «CBOMCTBAX» KONMMYECTBO 3HAKOB 1 MOCTaBUTb 3ansTyO (MK TOYKY).

Hanpumep, ot npubopa nony4yeHo 3HaveHune (M 3TO Kakaa-nmbo BenuyuHa, HO He

pacxof 1 He BENUYuHa, uaMmepsieMas Ha OOMNOSIHUTENbHOM BXOAE), KOTOpOe nocre npe-
obpasoBaHusa B CTPOKy Aano «12345», n U3 «CBOUCTB» U3BECTHO, YTO KOSIMYECTBO 3Ha-
KOB nocne 3ansaTon paBHo 2. B 3ToM crnyyae okoHYaTernbHOEe CTPOKOBOE NpeacTaBrieHne
BENnYuHbI bynet nmetb Bua «123,45».

na nony4vyeHuA «CBOMNCTBY» cnegyeT BbINMONMHUTE NMPUMBEOAEHHYIO HWMXE nocneaoBa-
TEJNbHOCTb 3arpoCcoB:

1. 3anucb TMna 3HadYeHne ¢ HoMepom 6 («CBOMCTBaY);

2. 3anucb nepeyHst 3feMeHTOB ANA 4YTeHus (popmmpoBaHue nepevHs Ans
«CBOMCTB» DyaeT onncaHo Huxe);

3. UYTeHue gaHHbIX B COOTBETCTBUM C 3anvcaHHbIM nepeyHem. [Npn nonyyeHnn
OTBETa Ha 3TOT 3anpoc aHanManpoBaTb 6anTbl KA4ecTBa U HELUTATHbIX CU-

Tyaunn He HYXXHO.
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[na onpegeneHns BenuYMH U CBOMUCTB B Tennosbluucnntene BKT-7 ncnonb3oBaHo

cnegywuiee nepedvncreHune.

Ycnos-
8 HanmeHoBaHue B
HbIN TekcTOoBOE HaMMeHOBaHue Tun
nepevncrneHun
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 T1 napameTp
6 M1 1Type M1 Te1 napameTp
7 M2 1Type M2 TB1 napameTp
8 M3 1Type M3 Ts1 napameTp
9 |P1 1Type P1 Te1 napameTp
10 |P2 1Type P2 Te1 napameTtp
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 napamMmeTp
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 T2 napameTp
33 Mg 2TypeP Mr T2 napameTp
34 |Qo 2TypeP Qo T2 napameTp
35 |Qg 2TypeP Qr Te2 napameTp
36 |dt 2TypeP dt Te2 napameTp
37 |tsw 2TypeP peseps napameTp
38 [ta 2TypeP pesepB napameTp
39 |Qnt 2TypeHIP BHP TB2 napameTp
40 |Qnt 2TypeP BOC TB2 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) CBOWCTBO
47 MTypeM ef. usmepenusa no M (macce) CBOWCTBO
48 |PTypeM eq. usmepeHus no P (gasneHunto) CBOWCTBO
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Ycnos-
HbIW HanmeHosahve B TekcToBOE HaMmeHOBaHue Tuvn
nepeymncrneHuun
agpec
49 |dtTypeM ef. namepeHusa no dt (remnepatype) CBOWCTBO
50 |tswTypeM el. usmepeHus no tx (remneparype) CBOWCTBO
51 [taTypeM ef. usmepeHus no ta (remnepartype) CBOWCTBO
52 |MgTypeM eq. namepenmsa no M (macce) CBOWCTBO
53 |QoTypeM eq. usmepeHus no Q (tenny) CBONCTBO
54 QgTypeM el. uamepenus no Q (tenny) CBONCTBO
55 |QntTypeHIM ef. namepenusa no BHP (BpemeHn) CBOWCTBO
56 |QntTypeM eq. usmepenus no BOC (BpemeHW)* (CM. NpUM.)  [CBOWUCTBO
57 [tTypeFractDiNum KON-BO 3HaKOB nocre 3anaton ans t CBOWCTBO
58 |GTypeFractDigNum1 |peseps CBOWCTBO
59 |VTypeFractDigNum1 [kon-Bo 3HaKoB nocne 3anarton ansa 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 CBOMWCTBO
62 |dtTypeFractDigNum1 KOM-BO 3HAKOB nocrie 3anaton ang 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 3anartov ana M no Te2 CBOWCTBO
71 |PTypeFractDigNum2 KOMN-BO 3HAKOB nocrie 3anaTon ana P CBOMCTBO
72 |dtTypeFractDigNum2  |korn-BO 3HakoB nocrie 3anatou ans dt CBOWCTBO
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 3ansarov ansa Mr CBOMWCTBO
76 |QoTypeFractDigNum2 [kon-Bo 3HakoB nocre 3anaton ans Q no Te2 CBOWCTBO
77 |NSPrintTypeM 1 Hanvyue HewTaTtHoOW cutyaumm no TB1 napameTp
78 |NSPrintTypeM 2 Hanwn4ne HewTaTHOW cutyaumm no TB2 napameTp
79 |QntNS 1 [dnutenbHocTb HC no napameTtpam Te1 napameTp
80 |QntNS 2 OnutensHocTb HC no napametpam TB2 napameTp
81 |DoplnplmpP_Type DI napameTp
82 |P3P Type P3 napameTp

MpumeyaHnue: 1) Hanuune anemenToB QntNS_1 1 QntNS_2 Bo3MOXXHO TONBKO B BEp-
cnax MO BbluMCIUTENS NoMeyeHHbIXx 6ykBon M. Hanpumep [1B
1.9°'m.

2) 3OnemeHT QntTypeM B 3aBUCMMOCTU OT TOro 3a4eNCTBOBaH U HeT
AONONHUTESNbHBIN BXO (ONpeaenseTcs N0 akTMBHOCTU 3fieMeHTa
DoplnplmpP_Type) nmeeT cmbICn Unun eguHUL U3MEPEHUS cHeTHn-
KOB BPEMEHW, UNN eQuHUL, U3MEPEHUS BENNYNHBI HA AOMNOSTHUTENb-
HOM BXogJe.

3) BenuunHbl ¢ «ycnoBHbiM agpecom» QntNS_1, QntNS_2 npeacras-
naAT cobor MaccuBbl ANUTENBHOCTEN HELUTATHBIX CUTyaLun No Te-
nnosomy Beoay: HC no otkntodeHuto nutanmna, HC pacxoq meHbLue
MuHumyma, HC pacxopg 6onblue makcumyma, HC no HeucnpasHOCTH
AaTtyvka Temnepatypsl, HC dt<2 °C.
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Mpu bopmMmnpoBaHUM 3anpoca Ha 3anucb NepeyHs ANeMeHTOB Anst YTeHus (ans ane-
MEHTOB [aHHbIX «CBOMCTB»), MacC/B QOJDKEH COCTOSITb U3 CReayoLmnx 311IEMEHTOB:

TTypeM (eanHUUBI 3mepeHus t),

GtypeM (eonHMLBI N3MepeHns pacxoaa),

VtypeM (eanHMUbl N3MepeHus obbvema),

MtypeM (eAnHUUBI U3MEpPEeHUst Maccehbl),

PtypeM (eAnHULbI N3MepeHnsa gaBneHus),

QoTypeM (eanHMUBI N3MepeHus Tenna),

OntTypeHIM (eAnHULbBI N3MEPEHNSA CHETUMKOB BPEMEHMN),

OntTypeM (B 3aBMCMMOCTM OT TOro 3a4E€WCTBOBaH UMM HET AOMNOSHUTESbHbIN
BX04 (onpenensercs No akTMBHOCTU aneMeHTa DopInpImpP Type)
— 9TO U eguHULbI U3MEPEHUS CHETYMKOB BPEMEHU, NN €OMHULbI
N3MepeHUs BENNYMNHbBI HA JOMONMHUTENBHOM BXOAE.).

tTypeFractDigNum (konu4ecTBO 3HAKOB nocre 3anaTon Ans t),

VTypeFractDigNuml  (KONMYECTBO 3HAKOB nocne 3anston ansa obvema TB1),

MTypeFractDigNuml  (KOSIMYECTBO 3HAKOB Nocne 3anston anga maccel TB1),

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

QoTypeFractDigNuml (KONMYECTBO 3HAKOB nocre 3anaton ansa tenna TB1),

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

VTypeFractDigNum2  (KOSIM4ECTBO 3HAKOB Nocne 3ansaton gnga obbema TB2),

QoTypeFractDigNum2 (KOAMYECTBO 3HAKOB Nocre 3andaton onsa tenna TB2).

[ns eouHuL naMmepeHust pa3Mep B aNiEMEHTe MaccuBa paBeH 7 6aunT, Ans konude-
CTBa 3HaAKOB nocne 3anaTton—1 6anT.

Mpumep anemeHTa maccuBa AN €ANHUL N3BMEPEHUS:
YcnoHbii agpec: 0x40000000 | tTypeM;

Pasmep: 0x0007;

Mprmep anemeHTa MaccmBa 4S5 KONMYECTBaA 3HAKOB NOCIe 3ansaTon:
YcnoHbi agpec: 0x40000000 | QoTypeFractDigNum?2;

Pasmep: 0x0001;

Mpn obpaboTke oTBETA HA YTEHME CBOWUCTB crieqyeT UMeTb BBUAY, YTO B 3aBMCUMO-
CTWN OT cocTosaHNA nons «Bepcus cepBepar» (cM. 3anpoc «Havano ceaHca cBA3u») ean-
HULUbI U3MEepPEHUS MOTyT NepeaaBaTbCs pasnnyHbIMKU cnocobamu:

e «Bepcusa cepsepa» paBHa 0. HanmeHoBaHMEe eOuHUL U3MEPEHUSA BENUYUH ne-

pefarTcs B BUAE MaccuBa U3 ceMmun cMmBonoB B koauposke OEM,;

e «Bepcua cepsepa» pasHa 1. HanmeHoBaHWe efvHUL, M3MEPEHUS BESNUYMH Me-
pefarTcs B BUAe CTPYKTYpbl, MMetowen asa nons. lNepsoe none (Tuna unsigned
short (16 6uT)) onpenensieT onvHy CTpoku B GamnTax. BTopoe none sBnseTtcs
MacCMBOM CUMBOJSIOB, MMEOLLNM ONNHY, YKa3aHHY B NepBOM nose (CUMBObI B

koguposke OEM).
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Mpumep 3anpoca Ha 3anucb NepeyYHst ANeMeHTOB A 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 O0x30 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 0x3D 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
OxX2F
0x00
0x00
0x40
0x01
0x00
0x8C

Bblumncnntens npucbinaeT B OTBET Ha 3anpoc CTaHA4apTHOe NoATBEPXKOEHME Ha 3aruChb:

O0x00 0x10 O0Ox3F OxFF 0x00 0x00 OxFD OxFC

I'Ipvlmep 3arnpoca Ha YTeHune aHHbIX B COOTBETCTBUA C 3aliMCaHHbIM NMepevyHeMm:

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

Bbluncnutenbs npucbiniaeT B OTBET Ha 3aMpocC 3arnpoLLeHHble «CBOUCTBAY:
(CnyxebHble BanTbl: ceTeBOW afgpec, PyHKUMS, AfiMHa BCEW CEeKLMU OaHHbIX)

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

0x02 0x00 (°C gna tTypeM)
0x04 0X00 oxco BXOB (m3/4 ona GTypeM)
0x03 0X00 oxco OX08 (m3 ans 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 KONMMYecTBa 3HAKOB Nocre 3ansitoun)

(KOHTpOnbHas cymma)
0xB8 0x33

roe:
___ AnuHa CTPOKM;

| CMMBOMbI CTPOKK, B COOTBETCTBUM C MOMNEM «ASIMHAY;
__ bant kavecTBa (aHanu3MpoBaTb HE HYXXHO);

B 6aiit HewTaTHON CUTYaLMK (QHANM3MPOBATL HE HYXKHO);
B «onuuectso 3HaukoB nocne sanaToil.

0xCO P®O8 xormuecTeO 3HAKOE mocrne zanaroit ana tTypeFractDigNum;

0xCO B®O® xormuecTBO 3HAKOB nocie zanaroy mwis VIypeFractDigNuml;
0xCO P®O8 xosmuecTEO 3HAKOE mocye zanaroit mna MTypeFractDigNuml;
0xCO PROE xosmuecTEO 3HAKOE mocye zanaroit mna PTypeFractDigNuml;
0xCO PROE xosmuecTBO 3HAKOB mOCye 3anaroit ana QoTypeFractDigNuml;
0xCO P®O® xormuecTBO 3HAKOB mocje 3zanaTol mis MTypeFractDigNum2;
0xCO P®O8 xosmuecTEO 3HAKOE mocne zanaroit mna VIypeFractDigNum2;

0xCO PROE xosmruecTso 3HaKOB mocse zanaror mia QoTypeFractDigNum2;
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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 ONPEeAErieHns HAMMEHOBAHUN €OUHWL, U3MEPEHNST U KONUYECTBA
3HaKoB B ApO6GHOM YacTn AN dreMeHTOB AaHHbIX. [Janee HyXHO 3anpoCuTb NepeYeHb ak-
TUBHbIX 3NIEMEHTOB, CCOOPMMPOBATL MEPEYEHb SNEMEHTOB A1 YTEHMS, U 3aTeM 3anucaTb
ero B BbluMcnuTENb. 3 OTBETA Ha 3anpoc «YTeHue nepeyHst aKkTMBHbLIX 3IEMEHTOBY AN
Ka)KOoro anemMeHTa OaHHbIX ornpeaensieTca ero pasmep, To eCTb KOnmMyecTBo 6anT, koTopoe
HY)KHO «B3ATb» M3 MOJSlyYEHHOro Kagpa, YToObl MpaBUiIbHO WHTEPNPETUPOBATbL 3HAYEHME.
3aTtem BbINOMHAKTCA 3anpochbl Ha 3anncb TMNa 3Ha4YeHU 1 3anncb aaTtbl (MPU YTEHUN apXu-
Ba), a 3aTeM 1 cO6CTBEHHO «YTeHne aaHHbIX...». [pyn 0bpaboTke oTBETa Ha 3anpoc «HTeHne
AaHHBIX...» UCNOMNb3yeTcs crieayoLLas nHpopmMaums:

e Pasmep anemeHTa AaHHbIX (MOMyyYeH Npu OoTBeTe Ha 3anpoc «YTeHwe nepeyHs
aKTMBHbIX 3JIEMEHTOBY);

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

5.4 Tony4yeHue apXUBHbIX OAHHbIX

na nonyyeHna apxmBHbIX OaHHbIX 3a MHTEPECYLWYIO KIMeHTa Oarty Heobxoanmo
BbIMOJTHNTb NMPUBEOEHHYIO HMWXXE NMOoCiieaoBaTesibHOCTb 3arnpoCOB:

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

3anpoc Ha YTeHME NepeyHs akTUBHbIX 3NIEMEHTOB;

3anpoc Ha 3anucb NepPeYHs ANEMEHTOB ANA YTEHMS;

3anpoc Ha 3anucb AaThbl;

3anpoc Ha YTEeHWEe OaHHbIX B COOTBETCTBMM C 3aNnCaHHbIM NEePEYHEM SIEMEHTOB
ANs YTEeHus.

Ecnn BbINONMHAETCS UMKITNYECKOE YTeHne ApPXBHbLIX OaHHbIX, TO NepBble TpU onepa-
UMM HYXHO BbINOJTHUTbL €ONHOXObI.

BHUMAHUE! NPVBOP MPUCBINAET OTBET C OAHHBIMW, OTHOCALWMMUCA K
TOWN OATE, KOTOPAA BbIJIA SAMMMCAHA B NOCJIEAHUN PAS.

Ecnu npu 3anucu gatel npubop npucnan oTBeT ¢ KoAoM 3 (OTCYTCTBYIOT AaHHble 3a
yKasaHHylo gaTty), TO OT4YeT cnegyeT hopMmpoBaTb U3 3anncen apxmea Apyroro Tuna.
Hanpumep, ecnv npu YTeHUN CyTOYHOro apxmea 6bin1 nony4veH kog 3, To AN NonyyYeHns
CYTOYHOW 3anncu 3a 3TN CYTKM HYXXHO MCMNOSb30BaTb AaHHbIE B HAaCOBOM paspese 3a 3Tu
Xe CcyTku. Ecnn npu nonyyYeHnn gaHHbIX B COOTBETCTBMM C 3anMCaHHbIM NEpeYHEM arie-
MEHTOB AN YTEeHUs NOofydYeH KoA 5, 3TO O3Ha4vaeT, YTo 3adUKCUPOBAHO WM3MEHEHUE
CcXeMbl n3amepeHuns. B aTom criydyae Hy>XHO crnegoBaTb pekoMeHAauusiM, U3M0XKEHHbIM B
pasgene «[lMpvHUMNbI opraHn3aummn AaHHbIX, 4OCTYMHbIX Yepes3 CeTb, B TEMMOBLIYNCN-
Tene BKT-7».

5.5 [Mony4yeHue TeKyLUX N UTOFOBbIX TEKYLUUX AAHHbIX

Ons noJlyd4eHNA TeKyLnx n NTOroBblX TEKYLLNX OAAHHbLIX HeobXxoaAnMO BbINOMHUTL MNO-
cnepoBaTesyibHOCTb 3arnpoOCoOB:

3anpoc Ha 3anucb TMna 3Ha4YeHuin ¢ HoMepom 4 unu 5 cooTBETCTBEHHO;

3anpoc Ha YTeHMe NepPeYHsi aKTUBHbIX 3NIEMEHTOB;

3anpoc Ha 3anucb NepeYHst ANEeMEHTOB AN YTEHUS;

3anpoc Ha YTeHue JaHHbIX B COOTBETCTBMM C 3anucaHHbIM NepeyHeM 3eMeHTOoB
ANS YTeHUs.
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MpunoxeHune A — PacyeT KOHTPONbLHOMU CYMMbI COO0OLLEeHUNA

Pacuet KOHTpOJ'IbHOVI CYMMblI COO6UJ,€HVIFI MOXEeT BbIMOJIHATBLCA NO crneayvwiemy an-
ropuTMmy (TEKCT Ha A3blke nporpaMmmmpoBaHus 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&0x1)==1)
Sum.w= (unsigned short) ((Sum.w>>1)"0xa0010U) ;
else
Sum.w>>=1;
}
1
return Sum.w;

}

MycTb kakoe-nMbo cooblleHne, MMelLero AnuHy N, 3anucaHo B MaccuBe
Data[N+2] TMna unsigned char. Torga Ans 3Toro COOGLIEHMSI KOHTPOSIbHYO CyMMY
cneayeT hopMMpoBaTh creayrLLmMMm obpasom:

WORD CheckSumm = Crclo6 (Data, N);
Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;



BKT-7

Peanusauyus npotokona c. 30

NMpunoxeHue b — Ucnonb3yemMble TUNbI AaHHbLIX U

CUMBOJIbHbI€ KOHCTaAHTbI

Mpn peanu3aumm npoTokona obMeHa BO3MOXHO MWCMONb3OBaHWE TUMa [daHHbIX
VT DATA RAP —4 6anta (geHb, Mecsl, rof, 4ac).

Mpu pacwmndpoBke KogoB B BanTe kayecTBa dNEMEHTOB AaHHbIX MOXHO MCMOSMb30-
BaTb CneayloLlme CUMBOJSIbHbIE KOHCTaHTbI:

e f#define
e f#define
e fdefine
e fdefine
e f#define
e j#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

3HayeHuss 6alima ka4yecmea

e OPC_QUALITY_BAD | OPC_QUALITY_DEVICE_FAILURE - 3Ha4yeHve anemeH-
Ta HaxoauUTCs BHe AManasoHa (B npubope B AaHHOM Crlydae Ha MecTe YNCrOoBOro
3HaYeHus nHauumMpyeTca Haanucb «BHe gManasoHay);

e OPC_QUALITY_UNCERTAIN | OPC_QUALITY_SENSOR CAL - y paHHOro
areMeHTa eCTb HelwlTaTHaa CUTyauus;

e OPC_QUALITY_BAD | OPC_QUALITY_CONFIG_ERROR —3anemeHT oTCyTCTBY-
€T B pacYeTHON CXeMe.



