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MpeoponeTb 0OCTOPOXXHOCTb €BPONEnNCcKoro

PbIHKAQ K POCCUNCKUM pelueHUsIM

PacckasbiBaeT AMpeKTop LleHTpa npoekTtnpoBaHusa PoA
AO «[MTKK MunnaHgp» FO.O. MaKko4unH

KommnaHug «“MUJIAHADP» B 3TOM TOALY BHOBB IIDHUHSIA
ydacTtue B BhicTaBKe Embedded World, mpoxoguBIIen
¢ 27 deBpasisg 1o 1 mapTta B HiopHbepre, rae moxkasaia
PS CBOUX pelleHHH, BKI0Yasi MHOTOKPHCTAIbHbIE
MOZYIH OIS >KeCTKUX YCJIOBUM 3KCIIJIyaTallUU, CUCTEMY
cbopa JaHHBIX C KMJIBIX 06BEKTOB, a TAKKE pellleHUe
JJIS1 TEH30MEeTPUYEeCKOr0 KOHTPOJISL COCTOSIHU S
MeTaJIJIOKOHCTPYKLMM . Ha cTeHae KOMIIaHUU
TaK>Ke IIPHUCYTCTBOBAJI ee ITapTHEDP I10 pa3paboTke
MaTeMaTHU4YeCKHUX aJITOPUTMOB U IIPOTPAMMHOIO
obecrneyenus (I10) - RommaHuss ACTpoCodT.

O ToM, YeM UHTEePeCHO /ISl KOMIIAaHUU ydacTue
B 3TOM 3apybe>KHOM BBICTABKe, a TaKKe 06 0CO6eHHOCTSIX
U [IPEUMYIIECTBAX ee pPellleHUuM, IIPeACTaBIeHHBIX Ha
JAHHOM MepOIIpUSITHUU, Ha cTeHOe AO «IIKK Munauzgp»
HaM paccKa3al AUPeKTop LieHTpa IPOeKTUPOBAHUA PIA

KOMIaHUU IOpun OneroBud MSIKOYHH.

B AussteLn

KomnaHna AO «[MKK MwunaHap» y4acTByeT B BbICTaBKe
Embedded World y>xe B TpeTuin pa3, 1 B 3TOM roay Hall
CTeHA HAMHOro 60/1ee MHTEePECHLIV U OPUEHTUPOBAHHbIN Ha
NpoAYKTLl. Mbl MOHMMAEM, YTO HaLl PbIHOK — F106abHbIN,
M 3aMbLIKATbCS BHYTPU CTPaHbl 66110 Obl HEBEPHO, MO3TO-
My CTapaemcsi NpeAcTaBsATb HaLlW pelleHns 34ech, B EB-
pone. OCO6eHHO AN HAaC MHTEepecHa 3Ta BbICTaska, NOTO-
My 4TO OHa OTPaXKAeT TeHAEHLMN B MPOMbILLIEHHOW 3/1eK-
TPOHUKE, B MEXMALWMHHbLIX KOMMYHMKAUMSX, TO eCTb Ha
TOM MOJe, Ha KOTOPOM Mbl aKTUBHO paboTaem. Mbl MOXeM
34eCb He TOMbKO MpeaCTaBUTbL CBOM pelleHus eBponen-
CKOMY PbIHKY, MOKa3aTb, YTO Mbl CNOCOBHbLI COOTBETCTBO-
BaTb MEXAyHapOAHOMY YPOBHIO, M NMOCTapaThCst Npecao-
NeThb CYLLECTBYIOLLYID OCTOPOXHOCTb €BPOMenCKMX 3aKas-
YUKOB K POCCUNCKMM PEeLLeHMSIM, KOTOPas, YTO rpexa TauTb,
cebs NposgBAseT 4OCTAaTOYHO 4acTo, HO U CAMUM YeMy-TO
Hay4MTbCS Y eBPONENCKMX KOMIIEr, OLeHWTb CBOW BO3MOXK-
HOCTW 1 CAeNaTb pelleHns eLle nyylle, B TOM YMcae 1 ans
POCCUMCKMX MOTpebuTenen.

K cnoBy ckasaTb, Ha 3TOM BbICTaBKE Mbl BCTPeYaem A0-
CTaTOYHO MHOTO NpeacTaBmMTener poCCUNCKMX KOMMNaHMM
N yCTaHaBAMBAEM MOJE3HbIe KOHTaKTbl. KOHEeYHO, B fasb-
HeyrLeM Mbl y>ke BCTpeyaemcsi B Poccum, noceuliaem mx

npeanpusaTUA, HO OENCTBUTENbHO C PSAOM POCCUMCKUX
KOMMaHMM M3HAYaNbHO Mbl MO3HAKOMMUAUCH 34eCh. DTO 3¢-
deKkT mMacwTaba BbLICTABKM: MHOTME NpeanoynTaloT AaH-
HOe MeponpuaTre POCCUMCKMM, YTOObI 32 OAHY MOe3aKy
y3HaTb Kak MOXHO 60/ble 06 3TOM pbiHKe. TT03TOMY Ha-
e y4acTume B 3TOW BbICTABKE A5 HAC OKA3bIBAETCSA O4eHb
NONEe3HbIM.

Ha HalweMm CTeHae Mbl MoKasbiBAeM, B YaCTHOCTK, CBOW
BO3MOXHOCTM MO pa3paboTke 1 M3roTOBAEHWIO MHOFOKP Y-
CTanbHbIX MoAynen. MpeacTaBneHHble 34eCh 34NN — MU=
KPOCHOPKM C HECKOMBKMMM YNAMM, @ TAKXKE KOMAOHEHTaMM
MOBEPXHOCTHOIO MOHTaXa, yNakoBaHHbIe B MeTa1oKepa-
Muyeckme kopnyca. Cpeam HUX — MHOFONpPOLLeCCOPHbIe MO-
aynu, 6NoKy 3axBata n 06paboTkM AaHHbIX U AP. TakM 06~
Pa3oM, MOAY1b MOXET 6bITb GYHKLMOHANBHO 3aKOHYEHHbIM
n3genremM B OAHOM KOPMycCe, a NpUMeHeH e Aas KOpnycmpo-
BaHMS METaNI0KepaMMKM NO3BONSIET MCNONL30BATL 3TW pe-
LWEeHMS NpW LUMPOKOM AMana3oHe paboymx Temnepatyp.

B Poccum cenyac B3aT KypC Ha LUMPPOBM3ALIMIO IKOHOMM-
KU, 2 Y4UTbIBAS KNIMMATUYECKME 0OCOBEHHOCTM Halllen CTpa-
Hbl, 3TO NOTpebyeT CO3AaHMS PA3MYHbIX annapaTHbIX peLle-
HWM, CNOCOBHbLIX BLIMOAHATL CBOM QYHKLMM B YCIOBUAX HIN3-
KVX TemnepaTtyp. I Ang 3TOro MHOFOKPUCTaNbHbIE MOAYN
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MHOl"OK'pI/ICTaJ'IbHI:II;I MOAYJIb B METAJJIOKEPpAMKUYECKOM

KODITyCe: CJIeBa - TOTOBOE M3/eIHe, CIIPaBa - MOAYIb 6e3
KPBIIIKY KOPITyca

B MeTasIJIokepaMmmyeckmx Koprnycax sBastoTCs O4eHb XOpo-
WM peleHnem.

Kpome Toro, y4nTbiBas HEObX0AMMOCTbL COopa AAHHLIX
C yOaneHHbIX U TPYAHOLOCTYMNHbLIX 06LEKTOB, OT COOTBET-
CTBYIOLLEV annapaTypbl NOTpebyeTcs MOBbILIEHHAS HAA4eX-
HOCTb — GaKTU4eCKM, CMOCOBHOCTL K ONTOBPEMEHHOM pa-
60Te 6e3 0bcnyKMBaHMS. [LNg 3TOrO TaKXKe XOPOLLO NOAXO0-
OAT HalWn MoAynv B MeTallokepaMn4ecknx Kopnycax.

Komnanms «MunaHap» BbiNONHAET pa3paboTky CXemo-
TEXHUKN 1N KOHCTPYKLUMM AAHHBIX MOAYIEN, & TAKXKe MOHTaX
YUMOB N ANCKPETHbLIX KOMMOHEHTOB Ha OCHOBaHMe un cbop-
Ky I FepMeTur3aLmio Kopnyca. EAUMHCTBEHHbIN 3Tam, BbIMOA-
HeHVe KOTOPOro Mbl OTAAEM Ha CTOPOHHEee MPOU3BOACTBO, —
3TO M3rOTOBMIEHME CAMOT0 OCHOBAHMS. 9TO MOA0OHO TOMY,
Kak «MunaHap» paboTaet B 061aCTh CO34aHUSA HTErpanb-
HbLIX MVMKPOCXeM: pa3paboTka CXeMOTeXHUKN 1 TONONOr K —
cobCcTBeHHas, N3roTOBAEHME KPUCTAN/IOB — Ha CTOPOHHEN
dabpuke, TeCTUPOBAHME 1 KOPMYyCMPOBAHME —CHOBA B CAMOW
KOMMaHWM «MunaHap». Kopnyca Mbl MCMOb3yeM MOKYMHbIe —
KaK pOCCUIMNCKOrO MPOM3BOACTBA, Tak M 3apybexkHOro.

B HalWmMx Moaynax NpUMEHSETCS BbICOKOTEMMepaTypHas
KepamumKa Ha OCHOBE OKCMAA a/TIOMUHUS. DTO OYEHb HaJeX-
HOe 1 CTOMKOe K BHELIHMM BO3AENCTBMAM pellieHne, 0aHa-
KO OHO 0bnafaeT psAOM 0CObeHHOCTen. B 4aCcTHOCTH, B Ka-
4ecTBe MPOBOAHMKOB OCHOBAHMS MCMOMb3YETCA HE Mefb,
a 6onee BLICOKOOMHbIE MaTepuanbl — BoObdpam U MOANG-
AeH. To3ToMy nepes paspaboTynmKoM BCTAEeT 3aaya Tou-
HOrO pacyeTa 1 ONTUMMU3ALNM KOHCTPYKLKUM, YTOBbI Aaxke
MPW TaKMX MPOUTPLILLIHBLIX HAYaIbHbLIX YCI0BMAX B OTHOLLE-
HNW 3N1EKTPUYECKMX XapaKTePUCTUK MEXCOeANHEHUIN CO-
3[aTb COBPEMEHHOe V3denne, oTeevatollee TpeboBaHMsaM
MO NPON3BOANTENLHOCTU U GYHKLMOHANLHOCTW. 1 B 3TOM —
CUNbHAs CTOPOHA «MunaHapa», YTo Mbl U AEMOHCTPUPYEM
npeacTaBNeHHbIMW 34eCh NprMepamMim paspaboTok.

TaKoke BaXKHOe MecTo Cpefiv NpeAcTaB/IeHHbIX Ha Hallem
CTeHAe peleHn 3aHMaeT cnctema cbopa napameTpuye-
CKOW MHOOPMaUMM ANS KMAbIX 06bEKTOB — MHbLIMW C1I0BA-
MW, CMCTeMa A4N19 «yMHOT0 OMa». DTO pelleHye no3eonseT
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low-power 868 MH;
RE module «Milan IC 03y

KOMIIOHEHTBI CUCTEMBI c60pa IAHHBIX C JKUJIBIX O6BEKTOB

cobmpaThb AaHHbIE O NOTPEBNEHNM PA3NINYHbIX PECYPCOB, Ta-
KVX KaK 31eKTPO3Heprus, BoAa, Tenio, a TakoKe APYryio NH-
dopMaLmio C Pa3NYHbLIX ATYMKOB M YCTPOMUCTB, KOTOPbLIE
MOTYT MHTErpmpoBaTLbCs B HaLWY cncTemMy. CobpaHHble AaH-
Hble nepeaaloTca B 06/1aKo, 1 nocne Ux 06paboTKmM NONL30-
BaTe/O NMPefoCTaBadeTCs ke Ta nHGopmMaLms, KoTopas
eMy Hy>XHa, B yLJOOHOM AN19 Hero popme.

5e3yCNoBHO, K/IHOYEBLIM 31EMEHTOM TaKWX PeLLeHUN 98-
NAETCA CMCTemMa CBSA3M. B Hallen cncTeme peanmsyeTcs re-
TEepOreHHbIN KaHa, B KOTOPOM [aHHble MOTYT nepeaaBathb-
CA 4epes CUI0BYIO 3/1eKTPOCETL C MOMOLLbIo PLC-noaKkao4e-
HUSA UK Yepes pagmuokaHan AnanasoHa 868 MrL, npm 3Tom
cMcTeMa CnocobHa cama aBToMaTWyecky nepecTpamBaTh
MapLwpyTbl 0bMeHa AaHHLIMK, BbIOMPaTb TOT M3 HUX, KO-
TOPbLIV B AAHHbIN MOMEHT 0becneymBaeT HauIyyLwyto KOM-
MYHMKaLMIO. TakM 06pa3omM, NpoUCXOaAMT afanTaumns Ka-
Hana CBA3M NoA MeHsIoLWMecs yeioBms, 4To obecneymsaeT
HaAEXHOCTb M AOCTOBEPHOCTL MepeaaBaemMon MHdopma-
UMW, B pesynbTaTte nonb3oBaTe/b NosydyaeT onepaTtmsHbIe
[laHHble O NOTPeBNEHVM MM PeCypCOB, NO3BONSAA eMY /Y4~
e KOHTPO/IMPOBATbL CBOW PaCX0Obl.

B cucTemax c6opa MHGOPMaLMM COKUMLIX OB bEKTOB O4eHb
BaXKHYIO pPOJIb UrpaeT obecneveHre 6e30nacHOCTM nepeaa-
BaeMbIx AaHHbIX. Cenvac wWndpoBaHMe B Hallen cucteme
peanysyeTcs Ha HaeM COBCTBEHHOM CUMTHAILHOM NpoLec-
COpe B COOTBETCTBUM C NPOTOKONOM AES. B 6amkaniee Bpe-
MS Mbl MIAHUPYEM BLINMYCTUTL OTAENLHYIO CEPUID KPUMTO-
rpaduyeckmx NpoLeccopos, NpUMeHeHne KOTOpOU B AaH-
HOW CMCTeMe MO3BOINT HaM Peanm3oBaTh OTeYeCTBEHHbIN
NPOTOKOJ WMPPOBAHMSA.

KoHeyHo, annapaTHas coctaengioLwas B cMcreme, KOTo-
past aBTOMaTUYeCKy BbICTPaMBaeT MapLUPyThl nepefayy aaH-
HLIX, — VLW b NON4ena. BaxxHenLwyto posb B CO34aHVM TaKoro
pelleHns nrpatloT MaTemMaTuyeckme anropuTMel U 1Ux Npo-
rpammMHas peanusaumsa. Ha Hawem CTeHae NpucyTCTBYIOT
NpeacTaBMTeNIN HALLEero napTHepa — KoMnaHum ACTpoCodT,
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TEH3OMETP AKYCTUYECKMIT -
i TMA-01 T yypapar

Piezoelectric transducer
PPA-0301
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KOMIIOHEHTEHI CUCTEeMBL TEH30MEeTPHUYECKOTr0 KOHTPOJIS CO-
CTOSIHUSA MET&UIJ'IOKOHCTPYKL[I/Iﬁ

KOTOpas B3a/71a Ha Cebs AaHHYK 4acTb pa3paboTkm. ITa
KoMNaHWa 6bina co3aaHa B 1991 roay B CaHkT-TeTepbypre,
a cenyac y Hee TaKkoke eCTb 0opucsl B Mockse, KpacHospcke
1 Bennkom Hosropoge. Kpome T0ro, y Hee eCTb npeacTaBu-
Tenb B FepmMaHumn, 4epes KOTOPOro OHa, B TOM 4nce, Cno-
Cob6CTBYET NPOABVKEHMIO HALLIMX COBMECTHbIX PELLeHWI Ha
€BPOMNENCKOM PbIHKE.

OAHVM 13 HanpaBNeHUW [OeATeNbHOCTU KOMMAAHMUM
ACTpoCOodT SBNAOTCA pelleHns ang mesh-ceten. MIMeH-
HO 3TV TEXHONOT MM HALWAW NPUMEHEHME B HALLEeW CUucTeme
cbopa AaHHbLIX C XKMJbIX OOLEKTOB. B Hallem pelleHnm nH-
GopMaumio Ha LUeHTpasibHOe YCTPOMCTBO MepeaaloT CcYeT-
YUKW 3NEKTPOIHEPT M, KOTOPbIe YyCTaHABIMBAKOTCA BOMM3N
KBapTMp. MOMUMO yHeTa NOTpebNeHNs 3NeKTPNUYeCTBa, OHM
BLICTYNAIOT B POAN KOHLIEHTPATOPOB A9 APYrX yCTPOWCTB
«YMHOrO goma». bnarogaps npMMeHeHnto mesh-TexHono-
T OHW BbICTPAMBAIOTCS B LEMOYKy W nepeatnT MHOOp-
MaLumio Apyr yepes apyra. B pesynstate obecneymsaercs
0B6MeH AaHHbLIMM C LLeHTPanbHbIM YCTPOMCTBOM, AaXe eCiu
OHO PaCnoNOXeHO OYeHb Aaneko OT KOHKPETHOro CYeTYn-
K&, YTO MO3BOASET 3KOHOMUTL Ha 060PYAOBAHUM N YNPO-
LLaeT pa3BepTbiBaHME CETH.

B koHUe 2016 roga AcTpoCodT npeacTaBma onepauyoH-
Hyto cucTtemy (OC) cobCTBEHHOM pa3paboTki, KoTopas, B OT-
Jin4me OT TpaAaMuMOHHbLIX OC, npedHasHavYeHHbIX 418 pa-
B0Tbl Ha OAHOM YCTPOMCTBE, Bbla HampaBieHa Ha opra-
HM3aUMIO pacrnpeneneHHbiX MybTUAreHTHbIX CUCTEM. DTO
pelleHne 0Kasanoch MHTEPECHO 415 Hac, W NPaKTUYecku
Cpasy nocsie nNoasaeHms gaHHom OC Mbl HAYanu COTPYLHM-
4eCTBO C 3TOW KOMMAHMEN.

B TeyeHune 2017 rofa Mbl BbINOAHUAW PAL COBMECTHbIX
npoeKkToB. KomnaHmsa AcTtpoCodT nepeHecna csot OC Ha

MHOIMe HallK annapaTHble pelleHns. Eule ogHa 0CcobeH-
HOCTb OC AcTpoCodT B TOM, H4TO OHa XOPOLLIO paboTaeT Kak
Ha NpoLLeccopax KNacCu4yeckom apxmTekTypbl 06LLero HazHa-
YeHMA, Tak M Ha CUTHaTbHbIX MPpoLeccopax, YTo o4eHb ya06-
HO: MOSIBISETCA BO3MOXHOCTbL pa3paboTtkm ogHoro MO ans
PA3/IMYHbLIX aNNapaTHbIX CPeACTB. B 0COBEHHOCTY 3TO LIeH-
HO O/19 PeLeH NI, KOrAa Ha OAHOM NaaTe VIMEeeTC s HeCKONb-
KO MPOLECCOPOB Pa3INYHON apXUTEKTYPLI.

Takke KOMNaHns ACTpoCodT paspabaTbiBaeT pasinyHble
WHCTPYMEHTbLI A1 MPOrpaMMmMPOBaHMS HALLIMX MPOLLEeCco-
POB, B TOM 4YMC/1e KOMMUISATOPbI.

OTOT CMMOMO3 HaWMX annapaTtHbIX pewennn n MO
ACTPOCOdT 0Ka3ancs O4eHb yCrneLHbIM.

Kak BuamTe, B Hallem pelleHnmn A5 ¢yMHOro 4omMan ecTb
CBOW MPeuMyLLecTsa, HO ciefyeT OTMeTUTb, YTO 3Ta Bbl-
CTaBKa PKO MOKA3bIBAET, HACKO/IbKO BbICOKA KOHKYPEHL 1A
B 3TOM 061aCTN HA @BPOMNENCKOM pbiHKe. [ipyras Halla pas-
paboTKa, KOTOPYK Mbl MOKA3bIBAEM HA HalleM CTeHAae, OT-
HOCKTCS K HAMPaBAEeHWIO, 415 KOTOPOro NpefcTaB/ieHo He
Tak MHOTMO peLlleHnin. OTO CMcTemMa TEH30METPUN.

B Mupe cyulecTByeT MHOXECTBO MeTa/yIMyeckmx KOH-
CTPYKLMM, TAKMX KaK MOCTbI, XKesie3Hble 4OPOru, MaYyThl, hep-
Mbl PA3/IMYHOI 0 HAa3HAYeHNSA M T. M. B CTanu, UCNonb3yeMomn
B Ka4eCTBe KOHCTPYKLMOHHOIO Matepurana B Takux COOpy-
SKEHWMAX, CO BpEMeHeM nposiBaseTcs 3¢GexT ycTanocTu, To
eCTb yXyAWeHUs NPOYHOCTHbIX XapakTepucTuk. Mo3atomy
Takye 06beKTbl TPebyT KOHTPOAS BO3HWKAIOWMX B HUX
MEeXaHNYeCkMX HanpsxKeHW Ans Toro, 4Tobbl 3apaHee Bbl-
ABWTb COCTOSIHME, KOr[a MPOYHOCTb KOHCTPYKLMM HaYm-
HaeT NpUBAMKATLCS K MUHMMANbHO AONYCTUMOW, U Npea-
yNpeanTb aBapUMHYIO CUTyaLMi0. be3yCNOBHO, Nly4ylle BCe-
ro, eC/IM 3TOT KOHTPO/1b BEAETCS B PEXXMME HEMPepbIBHOIO
aBTOMATMYECKOrO MOHUTOPUHTA.

ANna 3Tux uenen Mbl pazpabortanm cuctemy, KoTopas u3-
MepSeT MexaHuyeckre HanpskeHus B Hanbonee KpUTKUY-
HbIX TOYKAX META/IOKOHCTPYKLUMM C MOMOLLLIO TeH30Me-
TPUYECKMX OATYMKOB, aHANIM3UPYET MOJIyYEHHbIe AAHHbIE
N MHOOPMUMPYET NONL30BATENSA O NPUDAMKEHUM STUX HA-
NPSYKEHUI K ONACHBIM 3HAYEHUSAM. DTa CUCTeMa MOXKET yCTa-
HaB/IMBATLCHA U HA CTapble KOHCTPYKUMW, HanpyMep MOCTbI,
NOCTPOEHHbIe ellle BO BpeMeHa CoseTckoro Coto3a, onpe-
[lefieHne 0CTaTO4YHOro pecypca KOTOPbIX — O4eHb BadkHas
N aKkTyanbHas 3agadya. HeobxoAnMMo nnb UMeTb MHGOP-
MaLMIo 06 apxXUTeKType U MHXKEHEPHbLIX PeLleHNAX AaHHO-
rO COOPY>XeHWS ANS TOTO, YTOBbI BbISBUTL KPUTUYHbIE TOY-
KW, B KOTOPble HeOBXOAUMO YCTAHOBUTL AAaTHUKM, 1 060py-
[l0BaTb 06BLEKT TAKOW CUCTEMOW, YTO MO3BOIUT HE TO/IbKO
HenpepbLIBHO OTC/IEXMBATL ero COCTOSAHME, HO U CMPOrHO-
31 pOBaTb Ha OCHOBAHWM aHaNM3a NoJsly4eHHbIX C MTOMOLLbIO
CUCTeMbl JJaHHbIX, CKOMTbKO eLle 3Ta KOHCTPYKLUMA CMOXKEeT
NPOC/YKUTD.

Mamepuan nodzomosneH HO. Kosanesckum

92 D3/IEKTPOHUKA HAYKA | TEXHOJIOTUS | BUSHEC

Ne4 (00175) 2018





