NMPUBOPblI BUBPALLUOHHOIO KOHTPOJ14
CUCTEMblI BUBPALLUOHHOIO MOHUTOPUHIA

BecnpoBogHas cucrtema ViBlock — BU6paLMOHHbIA MOHUTOPUHI, AMAarHOCTUKa
M KOHTPOJ1b OCTAaTOYHOI0 pecypca Bpaljatouierocss obopyaosaHus

EPALIOHHBIX

MOHWTOP BW
cWi

becnpoeogHas cuctema BMOPALMOHHOMO MOHWUTOPUHIa
mMapku ViBlock aBnseTcs coBpeMeHHbIM WHTENNEKTyanbHbIM
YCTPOWCTBOM M MpeAHasHadeHa  Afs  yrpaBneHus
3KCMyaTaumeit pasfiMyHOro pOTOPHOrO 060PYAOBAHMSI.
HasHaueHmne cucremnl ViBlock

Mpy  noMoWwM  BCTPOEHHBLIX  CreLManM3MpOBaHHbIX
anropMTMOB cuUCTEMa MoHuTOpuHra ViBlock nosBonsieT B
aBTOMATUYECKOM pexuMe pelaTb BCe Hambonee BaXKHble
BOMPOCbI OMTMMAnbHOrO YMpaBNEeHUst 3KCMyaTaunen u
obcnyxnBaHnemM obopyaoBaHus.

BoamoxxHocTu ViBlock:

=  OnepaTMBHOE M3MEpPEHME U aHaNN3 BUBPALIMOHHBIX
M TeMnepaTypHbiX MapaMeTpoB 060pyAOBaHWsl, KOHTPOJSb
BPEMEHM peasibHOM HapaboTKM.

= OueHKa TeKylero TeXHUYECKOro  COCTOSIHMSI
KOHTPOJIMPYEMOrO BpaLllatoLlerocsi 060pyaoBaHus.

=  [lMarHocTMka Haumbonee 4acTo BCTpevatoLmxcs
MexaHuyeckux aedekToB 06opyaoBaHWs MpY  MOMOLLM
aBTOMaTM3MPOBAHHON ANArHOCTUYECKON CUCTEMDI.

] OnpepeneHne 0CTaToO4HOroO pecypca 0bopyaoBaHus
- pacyeT BpeMeHW paboTbl A0 MOMEHTa mnepexoda B
KaTeropuio «npegaBapuiiHoe COCTOSIHME» C
MCMoNb30BaHMEM aZlanTUBHbIX MaTEMaTUYECKUX MOLENEN.

PesynbTaTtbl paboTbl cucremnl ViBlock

Bubpaums koHTponvpyemoro o6opyaoBaHUSi NMOCTOSIHHO
n3MepsieTcs BCTPOEHHbIM AaTUnKoM cucTembl ViBlock B Tpex
HanpaBneHnsIX.

Mpn nobOM NpeBbllEHUM 3aAaHHOMO0  MOPOroBOro
YPOBHSI MM MO PacnucaHuio, HanpuMep OAMH pa3 B u4ac,
npn6opom Npon3BOANTCS nosHas perucrpaums
BUMOPALUMOHHBIX ~ CUrHANOB B TPeX  Hanpas/ieHusX,
npoBoanTcs nx 06paboTka, BbIMOMHAETCS pacyeT CNeKTpos,
AMArHOCTMKa fedeKToB, OLeHKa TEXHUYECKOro COCTOSHWS
obopyaoBaHus.

Mpy NMoOMOLM BCTPOEHHOW B MpOrpaMMHOe obecrieyeHne
ViBlock 3kCnepTHOM CMCTEMbI MPOM3BOAUTCS AMArHOCTUKA
AedeKToB KOHTpoNnpyemoro 060pyaoBaHus.

Mpy NoMoLUM YHMKaNbHbIX aaanTuBHbIX Moaenen ViBlock
ANS KaXA0W eanHULbl 060pyaoBaHUs onpeaensieTcs o4YeHb
BaXHbI  SKCMyaTaLUMOHHBLIM  MapaMeTp -  OCTaTOYHbI
pecypc B pa3MepHOCTU OCTaBLUerocs BPEMEHU
6e3aBapuiiHol paboTbl.

[JaHHble M3MepeHHbIX BMOPALMOHHBIX U TeMMepaTypHbIX
napamMeTpoB 060pyaoBaHWs, a Takke pe3ynbTaTbl paboTbl

BCTPOEHHbIX B ViBlock 3KCMepTHbIX anroputMoB Mo
6ecnpoBoAHOMY WHTepdelicy onepaTVBHO NepeaalTcs B
OCHOBHOE MporpamMMHoe obecrneyeHne MOHWUTOPUHIa MapKu
«INVA  Vibro», ycTaHOBNeHHOE Ha  MepcoHasbHOM
KOMMNblOTEPE MHTErpanbHoro APM.

Mpu nomowm 3TOrO nporpamMMHoro  obecnevyeHus
pewaloTcs  BCE  OCHOBHble  BOMPOCbl  YMpaBfeHWs
3KcnnyaTaumen obopyaosaHus:

" Mpoussoautcs  Bu3yanusaums wuHdopMauum o
TEXHUYECKOM COCTOSIHUM KOHTPONiMpyemMoro o6opyAoBaHus
Ha 3KpaHe KoMMbloTepa.

. MporpamMmol aBTOMATUYECKU dopmupytoTcs
OTYETHble AOKYMEHTbl O TeKYyLUEeM TEXHWYECKOM COCTOSIHUM
0bopyaoBaHUa 1 ero 0CTaTOYHOM pecypce.

=  CocTaBnsieTcs ONTUManbHbIA rpacduk NpoBefeHuUs
PEMOHTHbIX PpaboT C YykasaHMEM nepeyHs AedeKToB,
BbISIBJIEHHbIX 3KCMEPTHOW CUCTEMON B 060pYyAOBaHMM Ha
MOMEHT MOCNeAHero U3MepeHus.

AvarHocrunueckune Bo3MmoxHocTtu ViBlock

Mpubop  cMCTEMBI  MOHUTOPUHIA  Mapku
npegHasHayeH Ans  KOHTpons  Havbonee
TeXHWYecKnx napameTpos obopyaoBaHus. 3T0:

o 3D Bubpaumsi KOHTPONMpyemMoro 060pyaOBaHuS;

e  TemnepaTypa o6opyaoBaHus;

. HapaboTka 0bopyaoBaHUS B Yacax.

OcHOBOM [ aHanu3a W AMarHocTvkyM  AedeKkToB
obopyaoBaHus cnyxaT camu BUOPaLMOHHbIE CUMHanbI, WX
WHTEerpasnbHble NapaMeTpbl, CNEKTPbI, 3KCLECChl U T. 4.

B 3aeBucuMocT  OT  MecTa MoOHTaxa npubopa
nporpammHoe obecnieyeHne ViBlock B aBTOMaTtuMyeckom
pexvme AMarHocTupyeT Haubonee 4acTo BCTpevaoLimecs
AecekTbl, CBOMCTBEHHbIE KaXKAOMY TUMY KOHTPONMPYEMOrO

ViBlock
Ba)XHbIX

obopynosaHus
. [ns 3neKkTpoaBuraTeneil 3KCrNepTHOM cucTeMoM
BbISBNAIOTCA  AedeKTbl  MOALWMWMHUKOB — KayeHust U

CKONMBbXEHWUS,,  KOHTPONMpPYeTCs  Hanuume  HebanaHcos,
npobnembl 371eKTPOMarHUTHOro Xxapakrepa.

. [ns  HacocoB AOMNOMHMTENBHO KOHTPOAMpYyeTCs
COCTOSIHME MPOTOYHOM YacTK (NlonaTok Hacoca).

. Ons  BEHTUNSATOPOB B 3KCMEPTHOW  cuUCTeMe
oLieHMBaeTCs Tekyllee TexHu4eckoe COCTOsIHME
NoNaToYHOro annapara.

OunarHoctnyeckasi MHdoOpMauus OT BCeX YCTPOMCTB
ViBlock, CMOHTMpPOBaHHbBIX Ha MeXaHU3Max OHOro arperara,
WHTErpupyeTcs B NpPOrpaMMHOM obecriedeHun  obiueid
cuctembl  MoHuTOopuHra INVA  Vibro. 310 no3sonser
KOMM/IEKCHO oOLeHunBaTb 060pyaoBaHMe, AMArHOCTUPOBaTb
fedekTbl 060pyAOBaHWS YpPOBHSI «arperar», Takue Kak
pacueHTpoBKa MexaHu3MoB, AedekTbl pyHAaMeHTa u T. A.

Pacuer ocTaToO4HOro pecypca o6opyaoBaHus

Pacuer octatouHoro pecypca obopyaoBaHus B
nporpammMHoM  obecneyeHun ViBlock npowu3sBoagutcs C
UCMONb30BaHWEM afanTUBHbIX MaTeMaTUyeckux Moaenewn,
KOTOpble YYMTBIBAOT OCOBGEHHOCTM 3KCMUyaTaumMn Kaxaoi
€AVHULbI KOHTPOIMPYEMOro 060pyAoBaHUs.

B KaXzaon WCMonb3yeMoW MaTeMaTUyeckol Mopaenw
KOMIMIEKCHO YYMUTLIBAKOTCS [iBa acnekTa, HernocpeACTBEHHO
BIMSIOLLME HA U3MEHEHME TEXHUYECKOTr0 COCTOSHUS:
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] EcTecTBeHHOe (HopManbHoe) N3MEHEeHne
TEXHMYECKOr0 COCTOSIHMSI B npouecce paboTbl B pexumax,
61M3KNX K HOMUHAMBHbIM.

] YckopeHHoe (HeHopManbHoe) N3MEHEeHUe
MapamMeTpoB  TEXHWYECKOrO  COCTOSIHMS,  CBSI3aHHOE C
MOsIB/IEHMEM W YCKOPEHHbIM CaMOpasBUTMEM AedEKTHbIX
COCTOSIHWIA Pa3fIMYHON NPUPOAbI.

B 3aBuMcMMOCTM OT TuMa BO3HMKWero Aedekta w
WMHTEHCMBHOCTM €0 pasBUTMSI  CKOPOCTb  WM3MEHEHUs
TEXHWYECKOTO COCTOSIHUSI MOXET WM3MEHSTLCS B HECKOJbKO
pas, 4YTO He MOXeT He MOBMMSATb Ha TOYHOCTb pacyeTa
0CTaTO4HOro pecypca.

Mo 3Toi nNpuyMHe B NporpaMMHOM obecneyveHun ViBlock
MCMONb3YyTCS aAanTUBHbIE MOAENM, MapaMeTpbl KOTOPbIX
3aBUCAT OT Hanuuusi AedeKTHbIX COCTOSIHUIN U peasibHbIX
YCNOBWIA 3KCNyaTaumm o60pyAoBaHus.

UnTepdeiicbl cBsasm ViBlock c ACY-TI

Bcs uHdopmaumst ot ViBlock nepepaetca B cmapTdoH
uin B cuctemy ACY-TI npu nomowm ABYX BCTPOEHHBIX
6ecnpoBoAHbIX  MHTEPdENCoB,  MMEIOWMX  pasnnyHble
(pyHKLMOHANbHbIE BO3MOXXHOCTM.

Mpu nomowm 6ecnpoBoAHOrO WHTepdenca CBsi3m
Bluetooth npon3BoanTCS onepaTusHas nepegava
NepBUYHON BMOPALMOHHOW U MTOrOBOM [AMArHOCTUYECKOW
nHdopMauum, BKIYas GOpMy CurHana w CnexkTpbl, HO
TOSMIbKO Ha CpaBHMTENbHO Hebonbloe pacctosHue, Ao 10—
30 meTpos.

Mpn nomowm 3TOro MHTepdeica co cMapTdoHa MU C
YAANEHHOrO KOMMbIOTEpPA 4Yepe3  CcrneumanmavpoBaHHbI
mMoaynb 6ecnpoBogHoM  cBs3M  Mapku  WDM  MOXHO
MpoM3BOAUTL OMEepPaTVBHYHO HACTPOWKY NMapaMeTpoB paboTbl
CUCTEMbI MOHUTOPUHra.

Mpu nomowm komnnekTta ViBlock n mogyns WDM MoXHO
co3gaTb CUCTEMY 3almTbl 060pyAOBaHUS OT MpeBbILLEHNS
MOPOroBbIX 3HAYEHW BMOPALMOHHLIX MapameTpoB. [pu
npeBblleHMn ypoBHeM BubOpauuy 3ajaHHOro nopora B
ViBlock dopmupyetcs curHan Ha OTKJIIOYEHUNE
obopyaoBaHusi. 3TOT CUrHaN nepeaaeTcs 4epe3 Moayib
WDM B cucTeMy 3alimThl KOHTPO/IMPYEMOro arperara.

Mpn nomowm MHTepdeiica 6ecnpoBOAHON CBS3U MapKu
LoRa (Long Range) uHdopmauusi o pesynbtatax paboTbl
CUCTEMbl MOHWTOPVHIa MOXeT nepedaBaTbCs Ha 6onblune
pacCTosiHUS, A0 HECKOJSIbKMX KUIOMETPOB.

Mpy  MCNonb3oBaHUM 3TOr0  MHTepdeinca BO3MOXHA
nepegaya TONbKO Hebonbworo obbvema p[aHHbIX - 3TO
WHTErpasbHble MapamMeTpbl BUOPAUMOHHBIX CUrHaNoOB MU
OCHOBHblE pe3ynbTaThl PpaboTbl 3KCNEPTHOW CUCTEMBI.

BakHblM  AOCTOMHCTBOM MpuMeHeHus 6ecnpoBogHOro
uHTepdeiica LoRa  siBNseTcs  BbICOKMMA  YPOBEHb
MHMOPMALMOHHOM 6E30MacHOCTM 3a CYET MCMOJIb30BAHUS
WwndpoBaHUa nepefaBaemMblxX AaHHbIX.

0co6eHHOCTU KOHCTPYKLUMM M MOHTa)x<a npubopos
cucTeMbl MOHUTOPUHIa Mapku ViBlock

B coctaBe CrOXHbIX arperatoB npubopbl CUCTEMBI
MOHUTOpMHra Mapku ViBlock ycTaHaBnMBaloTCS Ha KaXaoMm
TEXHONOr’M4YeCKoM MeXaHu3Mme: Ha aNieKTpoaBuraTene,
Hacoce, BEHTUNSTOPE, peayKTope U T. 4.

Ana 3ddeKTMBHOrO MOHUTOPUHIra 60MbLUNX arperaTos U

MEexaHW3MOB npubopsbl CUCTEMBI ViBlock MoryT
yCTaHaB/MBaTbCS Ha Ka>Xa0M KOHTPOSIMPYEMOM
MOALLMIMHUKE.

YcnoBust MoHTaxka npubopoB cuctembl ViBlock 3aBucsT
OT  MOWHOCTM M TEXHONIOrMYECKOM  3HAYMMOCTU
KOHTPONMpyeEMOro 060pyA0BaHMS.

MuTaHve npubopa OCYLECTBNSETCS OT aBTOHOMHOM
(3ameHsieMol) baTapeun, obecneunBaioLlein paboTy CUCTEMbI
MOHWUTOPWHIa B TeyeHne  [IUTENbHOMO CpokKa,
COCTaBNAKOLEro He MeHee 5 ner.

MHdopMaums oT npubOpoB CUCTEMbI  MOHUTOPWHIa
ViBlock  cobupaetcs npv noMoWwM  CTaHAAPTHBIX
NMPUEMHUKOB,  KOTOpble  MCMOMb3YIOTCS B CUCTeMe
6ecrnpoBoaHol nepeaayn uHbopMaumy Mapku LoRa.

Mpy NoMoLm oAHOrO MpueMHUKa LoRa MOXHO cobupaTtb
MHdopMaumio He MeHee 4yeMm oT 200 npubopos ViBlock,
pacrnonoXeHHblx B paanyce Ao 1 kM. [lpu nnotHon
yCTaHOBKe  00OpyfOBaHMSi B YCIOBUSIX  HEKOTOPbIX
MPOMBILLSIEHHBIX NpeanpuaTUii paauyc cbopa mHbopMaLmm
MOXET YMEHbLUNTLCS.

MpueMHWKKM cucTemMbl LORa noaknoyalTcs K cucteme
ACY-TI1 npuv noMoOWWM CTaHZApPTHbIX MPOBOAHBLIX WU
OMTUYECKUX JINHWUIA CBA3U.

LleHTpanbHbIM 2N1EMEHTOM CUCTEMbI KOHTPOSISi COCTOSIHUSA
W ynpaB/ieHusl 3KCrlyaTaumelt KOMMeKkca Bpaliatollerocst
obopynosaHus sBnsetcs APM MoHuTopuHra. OH BKIOYaeT
B cebs KoMmnbloTep C nporpaMMmHbiM obecriedeHnem INVA
Vibro.

Wtoroeas  wHdopmaumsa  paboTbl  MPOrpaMmMHOro
obecnevennss INVA Vibro pgoctynHa nonb3oBatensm
NOKaNbHOM CETU U MOXET 6biTb MHTErpupoBaHa Ha bonee
BbICOKMX TEXHOOrMYeCcKnX YPOBHSIX ynpasfeHus
3KcnnyaTaumei 06opyaoBaHus.

dkoHOMUUeckuii 3cdhcdhekT OoT KnCnonb30BaHUS
cucremsl ViBlock

MporpaMMHO—TEXHUYECKUIA KOMMJIEKC, BKIHOYAOLWMWA B
cebsa cucteMy MoHuTOpuHra mapku ViBlock v nporpammy
MoHuTOpMHra INVA Vibro, obnagaeT yHvKanbHbIM Habopom
CBOWCTB, HeObXOAMMbIX [nS1 OMTMMANbHOMO YMpaB/ieHUs!
3KCnnyaTaumei 06opyaoBaHus.

bnarogaps NpuMeHeHuI0 coBpeMeHHbiX 3D  aaTyuMKoB
BMb6paLMM, NpoLECCOPOB C HWU3KMM 3HepronoTpebneHnem u
WCTOYHMKOB MUTaHMs C MajbiM TOKOM camopaspsfa,
obopyaoBaHMe cucTeMbl MOHUMTOPUHIa Mapku ViBlock nmeet
OYEHb HU3KYI0O CTOMMOCTb. [10 CpaBHEHWIO C Ob6blYHBIMM
pacrnpefesieHHbIMK cucTemamu BMOBPaLIMOHHOIoO
MOHWTOPWHIa C NPOBOAHOW Nepeaayei cUrHanoB CTOMMOCTb
cuctembl ViBlock MeHbLie Ha nopsaok.

TexHnueckue napametpsbl ViBlock

KonmyecTBo kaHanos BMGpaumm 3
[InanasoHbl KOHTPONUpyeMbIx YacToT, 'y 10 + 1000
BCTpOeHHbIN faTyvK TeMnepaTypsbl [Ja
TeMnepaTypa 3kcniyaTtaumu npubopa, °C -40 + +70
Bpems pabotel oT 6aTapen, He MeHee, neT 5
Pasmepbl npubopa ViBlock, MM 42*%62*116
Macca npvbopa, Kr 0,25

Mo 3aka3y MoxeT 6bITb noctaeBneHa sepcus ViBlock-L ¢
pabounM amanasoHoM 4actot 0,5+200 Iy ans kOHTpons
HM3KO060POTHOrO 060PYIOBAHMSI C YacTOTOM BpalleHust OT
30 060pOTOB B MUHYTY.

[ns npeanpvsiTuii ¢ 0cobbIMK YCTIOBUSIMIA 3KCMTyaTaumm
obopynosaHus MOXeT 6bITb nocTae/ieHa
cneuvanusnpoBaHHas Bepcust  cuctembl  ViBlock-E B
MCKpO6Ee30MacHOM  UCMOMHEHUN, MpegHa3HavyeHHas Ans
paboTbl B ONacHbIX cpeaax.
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