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HanmeHoBaHMe npPorpaMmHOro obecneyeHums

BcTpoeHHoe nporpammHoe obecneyeHne pacxogoMepa-cyeTyMKa  yabTpassykosoro B3JIET  PI.
NaeHTUdMKaunmoHHoe HaumeHosaHue MO: «B3J1ET PI».

HON\ep BEPCUN NPOIrPaMmMHOro O6€CI‘I€‘—I€HI/IFI
He HuxKe 84.00.00.03.

HasHauyeHMe nporpaMmHoro obecneyeHus

BcTpoeHHOe nporpaMmHoe obecneyeHme pacxogoMepa-cHeTYMKa NOHOCTLIO ynpasaseT paboToi npmubopa:
BbINOJIHAET npeobpasoBaHMe CUrHANOB, MOCTYMAIOWMX OT 3SNEKTPOAKYCTUYECKUX npeobpasosaTtenen,
BbINOJIHAET pacyeTbl, obecneymBaeT B3aumoLencTeme € nepudepuinHbIMM YCTPOMUCTBAMM, XpPaHeHWE B
3HEepProHe3aBUCUMON MaMATU Pe3yabTaTOB M3MEPEHUI N UX BbIBOA, Ha YCTPOMCTBO MHAMKALMU U BHELIHUE
nHTepdencsl.

CncteMHble TpeboBaHMA

MporpammHoe obecrneyeHne 3arpy>KaeTca 1 BbINOHAETCA B MOAYE BTOPUUYHOro npeobpasosartens (Moayb
BTOPUYHOro npeobpasosaTtend WMeEeT [AeUMMalbHbli HOMEpP B KOHCTPYKTOPCKOM AOKYMEeHTauuu
LLIKCA.426469.009) B coctaBe npubopa B3/ET Pl (aeummanbHbit Homep LLIKCA.407359.003).

YCcTaHOBKa M 3aMnycK NporpaMmHoro obecneyeHus

MporpammHoe obecrnedyeHne ABAAETCA BCTPOEHHbIM. YCTaHOBKa nporpammHoro obecneyeHus B Mogy/b
BTOPUYHOro NpeobpasoBaTeNiad B COCTaBE PacXoA0Mepa-CHeTYMKA OCYLLECTBAAETCA Ha 3aBOE U3roToBuTENE
NN B PpermoHasibHbIX CEPBUCHbIX LLEHTPaX NpuY NOMoLKM cneunanbHbIX NPOrpamMmMHO-annapaTHbIX CPeacTs.

Monb3oBaTeslb NOAYYaeT NPUBOP C YCTaHOBAEHHbLIM U FOTOBbIM K paboTe nporpammHbiM obecnedyeHuem,
HMKaKne OEeNcTBUS MO 3arpy3ke, YCTAHOBKE WJIM aKTMBALMW BCTPOEHHOro nporpammHoro obecneyeHus
Nno/sib30BaTeNIeEM He BbIMONHAOTCA.

Mpn npunobpeTeHnn pacxosomepa-cyetynmka B3JIET Pl noKynaTenb nosy4vaet npaBo 6e3B03Me34HOrO
MCMNOJIb30BaHUA BCTPOEHHOrO NPOrpaMmHOro obecnevyeHuss B cocTaBe npubopa Ha BeCb CPOK €ro
3KCMIyaTauuu.

OnucaHne MeToanKN NAEHTUPUKALNUM N MAEHTUPUKALMOHHbLIX MPU3HAKOB

NaoeHTudMKauma nporpaMmmHoro obecneyeHmsa ocyLLecTBAAETCA Yepes rpaduyeckmini MHgMKaTop npubopa.
NoeHTUPUMKAUMOHHBIM ~ MPU3HAKOM  ABASIETCA  BM3yaslbHOE  pas/iMdeHue  HOomepa  Bepcuu
(MaeHTUPUMKALMOHHOrO HOMEpa) NPOrpamMmHOro obecneyeHWa Ha MHAMKATOpe B pasgene meHioo «O
npubope».
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Cpe/acTBa pa3paboTkM NporpaMmMHOro obecneyeHms

MporpammHoe obecneyeHne HanMcaHo Ha a3blkax C, Assembler.
Ncnonb3yloTcs cneayolme cpencrTea pas3paboTku:
e |AR Embedded Workbench IDE for ARM.

OnuncaHme CTPYKTYPbl NporpammHoro obecneyeHms
MporpammHoe obecneyeHne COCTOUT U3 CeayoLLMX MOAYe:

1. Mogaynb popMmnpoBaHMA 30HANPYIOLLEFO CUTHANA;

2. Mogaynb umdposoit 06paboTKy;

3. Mogaynb OUCKPETHbIX BbIXO40B;

4. Mopgynb TOKOBOIO BbIX043;

5. Moaynb nnutepdeica cesasm RS-485 ana NoAKNOMEHUA K BHELWLHUM CUCTEMAM;

6. Moaynb nHTepdeinca ceasm RS-485 ana nogxrntoueHna npeobpasosatenei MIAT;
7. Mogaynb nntepdeiica ceasm USB;

8. Mogaynb apxvBauuuy;

9. Mogaynb ynpasneHua aucnieem;

10. Mogynb KnasmaTtypsbl.

OnuncaHne moaynen
Mopaynb ¢popmunpoBaHUA 30HAUPYIOLLErO CUTHANA

YnpasnaeTt popmmpoBaHNeEM Ko1ebaHWI ybTPa3BYKOBOW YacTOTbl B aKYCTUYECKOM TPAKTE.
Moaynb undpposoit 06paboTku

BbinonHaeT aHanoro-umoposoe npeobpasoBaHMe MNPUHMMAEMOrO YAbTPA3BYKOBOrO CUrHana M ero
KOppenaumnoHHyto 06paboTKy Ana onpeaeneHus TEKYLLEN CKOPOCTM NOTOKa M TeKyLLero 06bEMHOro pacxoaa
rasa.

Mogynb AUCKPETHBIX BbIXO4,0B

PeanvsyeT ¢opmMMpoBaHME YACTOTHbIX, UMMYAbCHbIX M NOFTMYECKMX CUTHANOB B COOTBETCTBMM C 3a4aHHOM
KoHUrypaumeit yHMBepcanbHbIX ANCKPETHbIX BbIXOA0B.

Mopaynb TOKOBOro BbIXoAa

Peannsyet popmmnpoBaHMe aHaAOroOBbIX TOKOBbIX CUIHAN0B 3ag4aHHOr0 ananasoHa (0-5 mA, 0-20 mA, 4-20
MA), TPONOpPLMOHa/bHbIX TEKYLLEN CKOPOCTM NMOTOKA UM TeKyLemy 06 beMHOMY pacxoay rasa.

Moaynb uHtepdeiica ceasu RS-485 ana NoAKAIOUYEHUA K BHELLHUM cCUCTeMam

ObecneunBaeT AOCTyn K pe3y/nbTaTamM WM3MEPEHWUI, HACTPOEeYHbIM MAapaMeTpam, apxXMBam W KypHanam
npubopa no nHTepdelicy ceasn RS-485 no npotokony Modbus RTU.

Moaynb nHtepdeiica ceasu RS-485 ana nogknoueHusa npeobpasosarteneii MIA T

ObecneunBaeT Nosly4yeHMe JAHHbIX OT Fra30BbIX 3/IEKTPOAKYCTUYECKMX NpeobpasosaTenen MIAT.
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Mopaynb nutepdeiica ceasu USB

ObecneunBaeT AOCTYN K pe3y/sbTaTaM M3MEPEHWI, HACTPOEYHbIM MapamMeTpam, apxMBam W KypHanam
npubopa no wuHtepdeicy USB no npotokony Modbus RTU, npu noaknoyeHMM K nNepcoHasbHOMY
KOMMbIOTEpPY peanusyeT nHtepdeinc suptyansHoro COM-nopra.

Moaynb apxuBaumm

PeanunsyeT coxpaHeHMe B 3HEProHe3aBUCMMOMN NAMATU MHTEPBA/IbHbIX aPXMBHbIX AaHHbIX (HAaKOMNNeHHbIe 3a
WHTepBaa 06beMbl, GAarn HeLWTaTHbIX CUTyaLMi, BpemMmeHa HapaboTKKM M NPOCTOS, NOKasaHUA TeMnepaTypsbl),
a TaK)Ke COXpaHeHMe B COOTBETCTBYIOLLMX XKYPHaNax 3anucei 0 BO3HMKaBLUMX HELUTATHbIX CUTyaLMsAX, OTKa3ax
N U3MEHEHMUSAX pPeXKMMa paboTbl pacxogomepa.

Mopaynb ynpaBneHusa gucnieem
PeanusyeT BbIBOA Ha AUCNAEN TEKYLLEN U3MEPUTENBHOM MHPOPMALUMM, YCTAHOBOUHbBIX M aPXMBHbIX AaHHbIX.
Moaynb Knasmatypbl

ObecneuynBaeT cuMTbiBaHME HaXKaTUI M yNpaBaeHMe CUCTEMOI MeHI0 NPW NOMOLLM KNaBuaTypbl Nnpubopa.
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CDyH KUMOHa/ibHble BOSMOXHOCTU NMPOrpaMmHOro obecneyeHus
B nporpammHom obecneyeHnn peannsoBaHsbl ciegytoLive GyHKLMOHANbHbIE BOSMOMXHOCTU:

- U3MmepeHue cpeaHero o6bemMHOro pacxoaa rasa B Tpybonposose Ana noboro HanpasaeHMA NOToKa (npu
OZHOKaHaNbHOM UAN ABYX/ly4EBOMN CXEME U3MEPEHUS);

- onpegeneHve obbema rasa HapacTaloWMM UTOFOM OTAE/IbHO ANA NPAMOro M obpaTHOro HanpasneHus
NOTOKa U nx anrebpanyeckom cymmbl C yHETOM HanpasaeHUA NOTOKa;

-onpegeneHune Tekyuwero sHa4eHnAa CKOpoCT U Hanpas/1eHUA NOTOKA ra3a B TpYGOI'IPOBO,CI,e,'

- BeaeHne nHTerpasibHbiIX CHETYHNKOB BPEMEHU Hapa6OTKVI M NpPocCTOA,

- BblBO/J, Pe3yNbTaTOB M3M€p€HMVI B BUAEe TOKOBOIo, 4aCTOTHO-UMNY/IbCHbIX VI/VIﬂVI NNOTMYeCKnUX CUrHanos,
- dpXnuBupoBaHme B 3HepFOHe3aBMCMMOﬁ NamMATU Pe3ynbTaToB M3MepeHVIlz;

- BbIBOJ, U3MEPUTE/IbHOM, ANArHOCTUYECKOM, YCTAHOBOYHOM, apXMBHOM U Apyroi nHbopmaummn Ha ancniemn
MHAMKATOpPa, Yepes nocseaosaTesibHbil MHTEpdenc RS-485 nnn nurtepdeinc USB;

- BO3MOXHOCTb BBOAA YCTAHOBOYHbIX MNAapameTpoB C Y4YETOM MWHAMBUAYaANbHbIX OCOBEeHHOoCTel W
XapaKTepUCTMK 0bbeKTa u3mepeHus;

- aBTOMaTVI‘-IeCKM[/‘I KOHTPOJ1Ib U UHAUKaALUNA HaaN4YnNA HEeLWTaTHbIX CVITyaLI,VIl‘/‘I M OTKA30B, a TaKXe nx d)VIKcaLI,VIFI
B COOTBETCTBYIOLLME apXMBaX M sKypHanax;

- 3allnTa apXnBHbLIX N YCTAHOBOYHbIX AaHHbIX OT HECAHKUMOHMPOBAHHOIO A0CTYyNna.



