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MapuHa BockpeceHckas

Li-Fi — TexHonoruna 6yayuwero

B cratbe paccMmoTtpeHa HoBas TexHONOrMs 6eCNpPOBOAHOM Nepeaayn AAHHbBIX MPU NOMOLUM
ceeta — Li-Fi. Onucanbl npuHupnbl paboTbl, oTanume oT npuebiYHOM HAM TexHonoruu Wi-Fi,
O TAKXe OCBeLeHbl chepbl NPUMEHEHMS, B KOTOPbIX TexHonorus byaet Hanbonee

BoctpebosaHa. B cratbe pacckaszaHo o TexHonormyeckoM naptHépcree komnanui purelLiFi
u Getac B 06nactv 3aWMLLEHHOM MOBMABHOM TEXHMKM.

TenmeHITNS OTKa3a OT TIPOBOIHBIX TEX-
HOJIOTHI U TIepexoa BCeX YCTPOWCTB Ha
OecTpOBOHYIO Tlepenady TaHHBIX depe3
3G, 4G, 5G, Wi-Fi, Bluetooth u Tak nanee
TIOCTETIEHHO TIPUBOAUT K YMEHBIICHUIO
cBoOOIHBIX yacToT. Kommanust Nokia Bell
Labs mporaosupyert, uro k 2021 romxy mo-
TpeOHOCTHU B OECITPOBOAHBIX JAHHBIX HE OYy-
IyT yIOBIETBOPeHbI yxe Ha 30%. B 1ienom
SKCTEPTHI IPOTHO3UPYIOT, UTO B TeUCHUE
20 net mepemava 1Mo paaroKaHalaM CMO-
JKET MOKpPbIBaTh TOJNBKO 5—10% oxumae-
MOTO cIipoca Ha MOOWIbHBIE TaHHbIe. [1o
naHHbIM Ericsson, 00b€M MOOMJIBHBIX TaH-
HbIX BbIpacTeT Ha 60% B roxa mo 71 skca-
OanT, win 71 MuMapaa MAUTMAPIOB OaiT,
B Mecsil k 2021 romy. [IporaosupyeTtcst, 4To
K 2022 roay 90% MOOUIbHBIX TAHHBIX OYIyT
BOCTPeOOBaHbI BHYTPU TTOMEIIIEHUH, a KO-
JIMYECTBO MTOIKITIOUEHHBIX YCTPOUCTB B Ha-
IIMX 1oMax BeIpacTeT 10 S0 Bcero 3a 5 JieT.
Kak >xe n3bdexarb Kpu3uca B yCJIOBUSIX He-
XBaTKU TPOITYCKHBIX CITOCOOHOCTEH ceTeii?

CII03XHO cebe MPeCTaBUTh, HO KaxKIbIit
WCTOYHUK CBeTa B TIOMEIIEHUU MOXET
CTaTh UCTOYHUKOM BBICOKOCKOPOCTHOTO
HMurepnera. Boobpaszure clieHapuit, Kor-
I1a, TIPOCTOSIB TIOT JIAMITOYKOU B TeUEHUE
JIMIIb OJHOW MUHYTBI, Bbl CKa4aJIu ObI 5
dunpmoB B dopmate HD. [NpencraBsre
cebe MUJUTMApABl OTHEH, COeAMHSIONINE
MWIIAAPIBI YMHBIX YCTPOMCTB, KOTOPBIE
obecrneunBalOT OeCrpeleNeHTHYI0 Tpo-
W3BOMIUTENILHOCTh 1 aBTOHOMHOCTH HOBO-
TO TIOKOJICHUS IIMPOKOTIONIOCHBIX CEeTeil,
HampuMep, CUCTEM YMHOTO JIOMa, UCKYC-
CTBEHHOTO WHTEJUIeKTa, MepudepuitHbIX
BBIYMCJICHUI U JOTIOJHEHHOW peasbHO-

ctu. 3ByYUT HeBepOsATHO, mpasna? U 6o-
Jiee Toro, 6J1arofapsi TEXHOJOTUU Oy yliie-
ro Li-Fi (Light Fidelity, nBynarnpasienHast
BBICOKOCKOPOCTHAsi OECIPOBOIHASI KOM-
MyHUKAIIMOHHAsI TEXHOJIOTHSI) 3Ta MeuTa
MOXET CTaTh peasibHOCTbI0. C MOMOLIbIO
MIAHHOUW TEXHOJIOTUU MBI MOXeM Iiepe-
OCMBICITUTH POJIb CBETa KaK TAKOBOTO.

MOAPOBHEE O TEXHOJNOINMM
Hrak, uto ke Takoe Li-Fi? D10 cucre-
Ma cBsi3u Bunumoro ceeta (Visible Light
Communication — VLC), koTopast uc-
MOJIb3YeT CBET JIJIsl OTIPABKU OECTIPOBO/I-
HBIX JIaHHBIX, BCTPOEHHBIX B €ro Jyd.
YcerpoiictBo ¢ moaaepxkoi Li-Fi mpe-
00pasyeT Jiyd CBeTa B JICKTPUIECKUIA CUT-

WntepHer

PoyTep n kommyTatop

BHyTpeHHWii cepeep

ALUKE AaHHbIE

[Mepenatyuk

¢ [aHHble

Toyka goctyna

BKIt04EHHbIE CBETOANOHbIE NaMMbl

3I9HHEeY aumsioxg

[TpnEMHNK

Puc. 1. MpuHymun pa6otsi TexHonoruu Li-Fi
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Han [1]. 3atem curHam mpeobOpasyercs
00paTHO B NaHHBIE. DTOT TEPMUH OBLT
MpuayMaH HeMelKuM Ghu3nkom Xapaib-
oM XaacoMm (Harald Haas) Bo Bpemst KOH-
depenmun TED Talk B 2011 romy. On
MpeaBUAe UICI0 UCTIOJIb30BAHUS JIAMIIO-
YeK B KauecTBe OECITPOBOIHBIX MapIIpy-
TU3ATOPOB.

Jlammbl Li-Fi ocHameHb1 YumnoM, KoTo-
PBIif HE3HAYUTETHHO MOIYJIMPYET CBET JIJIST
ONITUYECKON TMepenayn TaHHbIX. JlaHHbIe
MepenaloTcsl OBITOBBIMU CBETOAMOTHBIMU
(LED) nammamMu 1 ippuHUMaIoTcst poTo-
petenitopamu. [1pu BHeApeHUM CUCTEMBI
Li-Fi MoxHO 1ocTUYb CKOpPOCTEN Tiepesa-
49u, KoTopbie mpuMmepHO B 100 pa3 mpeBbI-
IIAIOT CKOPOCTU COBPEMEHHOTO Tpaau-
uuoHHoro Wi-Fi, pabGorawiiero Ha pa-
JIMOBOJTHAX (TO €CTh CKOPOCTh MOXET JI0-
crurath 6osee 1 [out/c).

Li-Fi — a1o 6bIcTpas u 60see O6101KeT-
Hasi ontuyeckasd Bepcust Wi-Fi, ucnoinb-
3ylolasi BALUMBIN CBET 2JIEKTPOMArHUT-
Horo criektpa oT 400 mo 800 TTIi B kaue-
CTBE OITUYECKOTO HOCUTEJIS IS Tiepe/ia-
4y gaHHbIX. OCHOBHBIE KOMIIOHEHTHI 0a-
30Bo#t cucrembl Li-Fi conmepxat Oenblit
CBETONIMOM BBICOKOU SIPKOCTH, KOTOPBIi
CJIY>KAT UCTOUHUKOM TIepeauu, U KpeM-
HUEBBIN (DOTOMUOJ C XOPOIIIUM OTKIIUKOM
Ha BUJUMBII CBET B KQUeCTBE MMPUEMHOTO
3JIEMEHTA.

CBeTOMMOMHbIE TAMITOUYKU MOXKHO TUM-
MUPOBATh Ha OYEHb BHICOKUX CKOPOCTSIX,
Hepa3IMYUMBIX JIJTSI YeJI0BEYeCKOTO T1a3a.
KopoTtkue uMmynbehl mpy OBICTPOM TUM-
mupoBaHuu LED-namn 3ateM npeobpa-
3YIOTCSI TIPUEMHUKOM B DJIEKTPUIECKUI
curHai. [locie aToro curHan mpeodpasy-
eTcsl 00pPaTHO B ITOTOK IBOUYHBIX JAHHBIX,
KOTODBIII MBI TTOJTy4aeM B BUIE BeO-, BU-
Ieo- U aynnodaitaoB Ha HALIMX YCTPOIi-
cTBax ¢ BeIxogoM B MHTepHeT (puc. 1).

CpABHEHME ¢ WI-Fi

XapakTtepHoit ocooeHHOCThIO Li-Fi sB-
JIsieTcsl To, 4To, B oTimuue ot Wi-Fi, ata
cucreMa He WHTepdepupyer C paauo-
CUTHAJIaMU, UTO CTaBUT e€ Ha OOJjiee BBIUT-
PBINTHBIE TTO3WIIUU C TOYKU 3PEHUS CTa-
ounbHOocTU ckopoctu MHTepHeTa. U 310
elé 6e3 yuéta orpoMHOM pa3HULIbI B CKO-
POCTSIX IBYX BUIIOB CPAaBHUBAEMBIX CETEH.
Taxxe MoxHO OoTMeTUTh, uTO Li-Fi 60-
Jiee Ge3omacHa M oOecTrieunBaeT AOTON-
HUTENbHYI0 KOH(PUICHINATBHOCTD, TO-
CKOJIbKY CBET OJIOKMPYETCSI CTeHaMHU, U,
cJeloBaTesIbHO, obecreunBaet dosee 0e3-
OTacHyI0 Tiepenavyy AaHHBIX (puc. 2).
B ciyyae ucnonbzoBanust Wi-Fi cets noa-
BepXeHa B3JIOMY, TTOCKOJIbKY OHa UMeeT
OoJiee MMPOKUIL OXBAT, U PaMOYaCTOT-

HBII CUTHAJ HE MOXET OBITh 3a0JIOKUPO-
BaH CTEHaMM.

OnHako pacctostHue TOKpbeiTUsa Li-Fi
cocTaBisieT Bcero 10 MeTpoB, B TO BpeMst
Kak miusg Wi-Fi — 32 meTpa, uto 1aét Bo3-
MOXHOCTB 60JIee IIMPOKOTO MPUMEHEHMUST
cetu Wi-Fi. [Tomumo atoro, TexHoaorus
Li-Fi He MmoxeT ObITb pa3BEPHYTA HA YJIU-
11e TIPY COJTHEYHOM CBETE WM B JIIOOBIX
HeCTaOMTbHBIX YCIOBUSIX, OHA HE MOXET
paboTaTh B TEMHOTE TIPU OTCYTCTBUU CBE-
TOMMOIHBIX JIAMII.

Kpowme Toro, yBenmueHue SIpKOCTH CBe-
TONMOMOB, YIUTHIBASI TO, UYTO MBI B TeUe-
HUE JTHS TTPOBOIUM OOJBIIIOE KOJIMIECTBO
BpeMeHHU 3a CMapTGOHAMU W KOMIThIOTe-
pamu, TSI Ha 9KPaHbl, HE OYeHb XOPO-
110 CKaXKeTCs Ha HAIIIKX TJIa3aX, 0COOEHHO
€CJIM CBETOIMOIHBIE TAMITOUKY OYIyT BCe-
rina BkJitoueHbl. Takum o6pa3zom, obe Oec-
MPOBOMIHBIE TEXHOJIOTUU WMEIOT CBOU
IUTIOCHI 1 MUHYCHI U MUMEIOT MECTO ISl
peanu3ali — TOJb30BaTETI0 MOXHO
MPOCTO BbIOpaTh HauboJiee ynooHoe JIst
HEeTO COeIMHEeHUE.

TAK rAE NPMMEHSATbL-TO?

B nepByto ouepenb JaHHasi TEXHOIOTUS
HalnET cBOE NMpUMeHeHNe B TTOIBOIHOM
HNHTrepHeT-coefMHEeHUH, YTO O0YCI0BIIE-
HO KapJWHAJIbHBIMU PA3TUYUIMU MEXKITY
Wi-Fi u Li-Fi. Cget, B omiune ot paguo-
curHanoB Wi-Fi, MoxeT pacnipocTpaHsTh-
cs B BoJie. DTO MOXET B KOpHE U3MEHUTh
CIoco6 KOMMYHUKAIIMY TIOMBOIHBIX all-
napatoB. Takxe Giaronapsi cBoeii Brieyar-
Jsroleit ckopoctu Li-Fi MoxeT oka3aThb
OrpomMHoe BiusgHue Ha MIHTepHeT Beuei.
[TockonbKy CKOPOCTh Mepenayu JaHHbIX B
texHosnoruu Li-Fi ropaso Bbiiue, yem B Wi-
Fi, eui€ Goibliiee YMCiI0 MOAKITIOUEHHBIX K
HHTepHeTy ycTpOICTB CMOTYT B3aMOIeH -
CTBOBATh IPYT C APYrom, Tem 0oJjiee 4To
OCHOBHOe TNpuMeHeHue VIHTepHeTra Be-
1Ieil — IMEHHO B TOMEUIEHUSX TTPU BKJTIO-
YEHHOM CBETe.

OTnenbHO CTOUT BBHIIEIUTH BCE Oolee
aKkTyalibHylo cdepy HMHOOPMAIMOHHON
oe3zoracHoctu. Y Li-Fi panuyc neiictBust
MeHblie, yeM y Wi-Fi, u noatomy creneHb
obecrieueHnsT 6€30MMACHOCTH BHINIE, TEM
0oJiee YTO CBET He MepeqaeTcs Yepes cTe-
HBI, B OTJINUMe OT panuocurHaia. Ctout
OTMETHTb, UTO C TOUKU 3peHUs Ge3orac-
HOCTU Tiepeqavyyl JaHHBIX MEHBIIUN pa-
IAyC NCUCTBUS U OJIOKUPOBAHUE CUTHAIA
TperpagaMu MOXXHO pacCMaTpUBaTh M Kak
TOJIOKUTETbHBIE (HAKTOPBI. DTO MOXET
OBbITb OYEHB OJIE3HO B OTPACIISIX, IlIe 00-
pabaTbiBaeTcs 60JIbLIOE KOJIUYECTBO KOH-
duaeHIManTbHBIX TaHHBIX, HAapUMep B
3[[PaBOOXPaHEHU .

FAPA CNIOB OF OCHOBATENSX

Komnanusi pureLiFi Oputa ocHoBaHa
npodeccopom [epanbaom XaacoM U 10K-
TopoM Mocradoit Adranu B 2012 roay B
KavecTBe JoUYepHeil opraHn3anuu DauH-
OyprcKoro yHUBEpPCUTETA IJI CO3AaHUS
OEM-KOMITOHEHTOB, BKJTIOYAsT IpaiiBephbl
u npuéMuuku Li-Fi. Cienmanuctsl KoM-
TTAHWY TIPOBOJISIT SKCTIEPUMEHTHI 1 aKTUB-
HO KCCJEeNYIOT NOCTUXKEHUsI B 00JacTu
Li-Fi, cunrag, yto Li-Fi, coToBas cBs3b 1
Wi-Fi Moryt ucnosib30BaTbcsi ONHOBpE-
MEHHO g obecrieyeHus: eme Oobuieit
MPOITYCKHO# CITOCOOHOCTH OecIpoBOI-
HBbIX CETeH.

Li-Fi obnanaet onTuManbHOU MPOMyCcK-
HOU CTIOCOOHOCTBIO, BEICOKOU CKOPOCTHIO
nepeaayu, Majaoi 3a1ep>KKOil U BBICOKUM
YPOBHEM 0€30MacHOCTHU 11 yAOBJIETBOPE-
HUg HauboJsee TpeOOBATENbHBIX HA CEro-
JNHSIIHUIA J€Hb BADUAHTOB UCIOJIb30Ba-
HUSI cucteM yMHOro noma. CucrteMsl
YMHOTO ToMa MOTYT IPOCTO, 6€30TIacHO U
HaEXHO (DYyHKIIMOHUPOBATh Ha Oa3e Tex-
Hosoruu Li-Fi, koTopas Takxke yiaydiiaetr
Ka4yecTBO 00CTyXXKMBaHUSI, MOCKOJIbKY OHa
MpenoTBpaIiaeT MoOMeXu 1 CO3MaET BHICO-
KOKauecTBeHHYI0 CBsI3b. Li-Fi cHumaer
Harpy3Ky ¢ TIOTOKOBOI Tiepeaayn TaHHBIX

Puc. 2. CpaBHeHue c TexHonoruen Wi-Fi
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JIJ1s1 oOecrieuyeHrst ObICTPOro U HaAEXKHOTO
COEMHEHMSI, B TO XK€ BpeMsI mapajuieJibHO
B JIOME MOXHO IMOJTHOLIEHHO IT0JIb30BaThCS
npomnyckHoi cnocobHocThio Wi-Fi. Jlns
KCIOJIb30BaHUsI BUPTYaJIbHOM, JOTOJHEH -
HOW I CMEIIIaHHOW pealbHOCTEN TEXHOJIO-
rusg Li-Fi npemnaraet 6oJjiee BBICOKYIO
CKOPOCTb, MEHBIIYIO 3aEPXKKY U OeCITpo-
BOJIHYIO CB$SI3b 0€3 Iomex, a Takxke 00-
Jiee TOYHYIO reojiokaunio. OaQHaKo Kpo-
M€ JOMAIlIHUX TPUMEHEHUN TEXHOIOTUs
HalllJIa CIIPOC 1 Ha PbIHKE 3allMIIEHHBIX
YCTPOVICTB.

GETAC ¥ TEXHOnorus Li-Fi

Kommanusa Getac — BeayIuit MUPOBOIA
MPOU3BOJAUTENb 3AIIMIIEHHBIX MOOWJIb-
HbIX [1K — HOyTOYKOB U IMJAaHIIETOB —
CTAHOBUTCS MEPBBIM B MUPE MPOU3BOIU-
TeJIeM, KOTOPbIil BBIBOIUT UHTETPUPOBAH-
Hy10 TexHoJoruto Li-Fi Ha peIHOK 3a1u-
IIEHHBIX MOOWJIbHBIX KOMIIBIOTEPHBIX
YCTPOICTB, OOBSIBUB O CBOEM CTpaTernye-
ckoM naptHépcTBe ¢ pureLiFi. B HacTos-
mee Bpemst Getac TECHO COTPYIHUYAET C
KJIMEHTaMU PAa3JIMYHBbIX BEPTUKAIbHbBIX
PBIHKOB [UISl BHEAPEHUSI HOBOTO PELLIEHUS
Ha OCHOBE KOHKPETHBIX OTPAC/IEBbIX MPU-
JIOXEHUI 1 TpeOOBaHUIA.

DT0 03HAYaeT, YTO KIIMEHTHI IIIMPOKOTO
CreKTpa NnpodecCuoHaIbHbIX PHIHKOB B
CKOPOM BPEMEHU CMOTYT BOCIOJIb30BaTh-
Cs MIPEUMYILECTBAMU MOJTHOCTBIO HAEXK-
HOI M MHHOBALIMOHHOW CBSI3UW Ha 0Oaze
texHosorun Li-Fi B 3amuiuéHHoOM
YCTPOUCTBE, OTKPBIB IS ce0sl HOBBIE
MOIIHbIE MPWIOXEHUSI U BAPUAHTHI
KCTIOJIb30BAHUS.

Panblire

MOJIb30BaTEeJISIM,
KeJIaloIIMM BOCTIO/Ib30BaTh-
csl TIPEUMYIIIECTBAMM TEX-
Hosioruu Li-Fi, npuxoau-

Joch nostaratbest Ha USB-

Puc. 3. Pa6ota Ha nnaHweTe ¢ USB-chnaw-Hakonutenem

Tabauya 1
OCHOBHbIE TEXHUYECKME XapaKTePUCTUKN 3almIéHHOro nnaHwerta UX10

Intel® Core i7-10510U,
Intel® Core i7-10610U vPro,
Intel® Core i5-10210U,
Intel® Core i5-10310U vPro

Mpoueccop

_ 10,1” TFT LCD HD, pa3pewenue 1920x1200 nukceneit, apkocts 1000 ka/m?

e DDR4 8-32 T,
n 03y PCIe NVMe SSD 256 b — 1 Tb

BepxHss cTopoHa: ckaHep wTpux-kopnos 1D/2D, unu nopT nocnefoBarensHoro
BBOJA/BbIBOAA AaHHbIX, uin MicroSD, USB 3.0 Gen 1 Type-A, USB 3.1 Gen 1 Type-C,
unn LAN (RJ-45), unu VGA, unn ycTpoicTeo uteHus metok RFID.

CnpaBa: ckaHep oTneyarka nanbLa, Uiu NopT nocneAoBaTeNbHOro BBOAA/BbIBOAA
naHHbIx + LAN (RJ-45), unun ycTpoiictso uteHus metok RFID.

(3aam: cuuTbIBaTENb CMAPT-KAPT, MW GaTapes-nepemblyka, nau batapes-nepembiyka +
CYUTbIBaTENb CMAPT-KapT

CeptuduumposaH B cootsetctBumn ¢ MIL-STD-810H n IP65.

CepTuduumposaH B cootBetcTBumn ¢ MIL-STD-461G.

OnuuoHansHo ANSI/UL 121201, CSA C22.2 No. 213.

YaponpoyHoCTb Npu NajeHNM € BbICOTHI A0 1,8 M.

CepTuduumpoBaH B cooTBeTCcTBUN C e-Mark ans ucnonb3oBaHus Ha TpaHcnopTe

3awWumLEHHOCTD

(Ia1II-HAKOMTUTENTh, YCTAHOBJIEHHBIN B 00-
KOBYIO 4acTh ycTpoiictBa (puc. 3). Takoit
TTOAXOJ HEeTIpUeMJIeM ISl 3alIUIIEHHBIX
YCTPOKCTB, TIOTOMY UTO JaXke TPy Majeii-
meM yrape WIM TaJeHU! HaKOIHUTETb
MOXET OTKPETUTHCS OT YCTPOUCTBA, UTO
TleJIaeT ero HeHaIEXXHBIM BO MHOTHX pabo-
YUX cpelax, TaKMX KaK OTBETCTBEHHbBIE
MpUMeHeHUsI, OOIecTBeHHasl Oe3orac-
HOCTb, aBTOMOOMJIECTPOCHUE, SHEPTETUKA
U TIPOMBINIIEHHOCTh. OMHAaKO 3Ta Tpo-
Onema Oyner pelneHa Ojaromapsl TJlaH-
1eTaM CO BCTPOEHHOU TeXHOJIOoTuei
Li-Fi, unterpupoBaHHO# B yCTPOMCTBO.
[MepBbiM ycTpoiicTBoM oT Getac, KOTO-
poe TIPENJIOKUT WHTETPUPO-
BaHHbBIE BO3MOXHOCTH
Li-Fi, Ooyner Henas-
HO BBITYILIEHHBI
MOJTHOCTHIO 3a-
LW 1€ HHBI I
mranmrer UX10
(puc. 4).

OTKPBITME HOBbBIX MOLHBLIX
NMPUNOXEHMM B LLEJIOM PAAE
CEKTOPOB

CoueraHue TPOYHON HAIEKHOCTH W
Li-Fi-cBs131 OTKpbIBaeT psii HOBBIX MOIII-
HBIX TIPWJIOXKEHUI B Pa3IMUHBIX OTPACISIX.
Kommanust Getac BUIUT aKTUBHOE TTPU-
MeHeHMe TexHosnoruu Li-Fi coBmecTHO ¢
3alIUIIEHHBIMU ycTpolicTBamMu Getac B
Pa3IMYHBIX CEKTOPAX, KOTOPHIE TTePEUNC-
JIEHBI Jajee.

OmeemcmeeHHble NpuMeHeHus. 3allv-
IIEHHBIC MOOWJIBHBIC KOMITBIOTEPHI IIIMPO-
KO TIPUMEHSIOTCSI B OTBETCTBEHHBIX MPH-
MEHEHUsX Oiaromapsi CBOCi yIaporpoyd-
HOCTH, BO3MOXHOCTH JUIMTCILHOI aBTO-
HOMHOI paboThl OT Oarapeii, 6ecrnpoBoI-
HBIM TeXHOJOTUSM. biiaromapst mepemaue
JTAHHBIX CBETOM CKOPOCTH ITOJTYYCHUST JaH-
HBIX IITAOOM, a TaKXKe BpeMsl peaKiuu
CMOTYT OBITh COKpAIIEHBI 10 MUHUMYMa.

Obwecmeennas 6ezonacrocms. MoHIE-
HOCHBII cOOp M Tlepenavya JaHHBIX Ha Me-

Puc. 4. 3awmwénnbin nnaHwert Getac UX10
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CTe TIPOUCIIECTBUS MPU IKCTPEHHOM pea-
TUpOBaHUU Oy1aroiapsi BHICOKOKAUYeCTBEH-
Hoii Li-Fi-cBsi3u ¢ HU3KOH 3a1€pKKOM S1B-
JITIOTCSI KpaliHe BOCTPeOOBAaHHBIMU B OT-
paciu, rae Kaxmaas CeKyHaa MOXeT OBbITh
Ha CYUeTy.

Aemomobusecmpoenue. BricTpast u 6ec-
nepeboifHas 3arpy3Ka JaHHBIX JJ1sI OOHOB-
JIEHUSI BCTPOEHHOTO IMPOTPAaMMHOTO 00ec-
TeYeHNsT aBTOMOOWIISI B YCJIOBUSIX BBICO-
Kot (pu3mueckoii Harpy3Ku Ha 3aBOJIe WIN
B MacTEPCKOM HE MEHEe aKTyaslbHa.

Ilpomviuinennocms u snepeemura. Li-Fi
TIOMOXET TMPEANPUATASIM OTIEPATUBHO U
0e3 3amepKeK 3aMEeHUTh ycTapeBiiiee 000-
pYIOBaHWE COBPEMEHHBIMU PENICHUSIMU
IoT (MuTepHeT Beleii), CIOCOOCTBYS
dpoBOMy TIpoTpeccy Ha PasIUIHbBIX
aTarnax Mpou3BOJCTBA. DTO OYIET CTI0Cco0-
CTBOBaTh TIPENOTBPAIIEHUIO TIPOCTOEB
000pynoBaHUSI U OBICTPOMY pearnupoBa-
HUIO Ha HEIITaTHbIE CUTYaIIVH.

PyxoBonctBo kommnanuu Getac oTmMeva-
€T, YTO pELIeHUEe O COTPYAHUYECTBE C
pureLiFi u o BHeApeHUM HOBOU TEXHOJIO-
TUU MPUHSTO B UHTEPECaX pellieHus 3a1a4
3aKa34MKOB, pabOTAIOIINX B Pa3HBIX OT-
pacisix. OHO TIO3BOJIUT WHTETPUPOBATH
HOBbIE MOILIHbIE TEXHOJOTUU B TPOBEPEH-
Hbl€ 3alIUILIEHHbIE YCTPOICTBA, KOTOPbIE
YCHEUIHO MPUMEHSIIOTCS B CJIOXHEUIINUX
YCJIOBUSX 9KCILTyaTalllu.

SAKAIOYEHME

B ckxopoM BpemMeHU KaxkIoe U3 Halllnx
YCTPOMCTB OYyIET MTOCTOSTHHO TTOIKITIOYEHO
Kk UnaTepHeTy [2], MOCKOIBKY MBI BCTYTIA-
€M B TaK Ha3bIBaemylo 3py HTepHeTa Bce-
ro. CnipaBurcs nmu Wi-Fi ¢ 3amaueit obpa-
60TKU Bcero atoro MHTepHeT-Tpaduka B
onnHouKy? CJI0KHO TPOTHO3UPOBATh, HO
Ha TEeKYIINH MOMEHT 3TO MaJIOBEpPOSITHO.
YuuThIBasi TOCTOSTHHO PACTYIIINIA CTIPOC Ha
CpelCcTBa CBSI3W, MOXKHO CKa3aTh, YTO TEeX-

HoJiorus Li-Fi umeeT xopouiue 1aHcel Ha
CKOpOE BHEJIpeHHUE, TaK KaK CMOXET coye-
TaTh OCBELLEHKUE U OECITPOBOJHYIO Mepea-
4y TaHHBIX. A GJ1arofapsi COBMECTHOMY pe-
meHuto ¢ kommnanueir Getac maHHast Tex-
HOJIOTUSI OylEeT aKTUBHO BHEIPSATHCS HE
TOJIbKO B MOBCEIHEBHYIO XU3Hb, HO U B
MPOMBILIEHHOCTb, aBTOMOOWJIECTPOEHUE,
cdepbl 00ILIECTBEHHOU 0€30MacHOCTH U
OTBETCTBEHHBIX PUMeHEHU. @
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Lenovo -
cepTMPULMPOBAHHDbIN
naptHép ICONICS

Tlepen mMpou3BOIUTENSIMU CETOTHS CTOSIT
TaKue BOPOCHI, KaK yBeJMYeHUE 00bEMA TPO-
WM3BOJICTBA, CHIDKEHME 3aTpaT, COKpalieHue
BPEMEHHM TIPOCTOSI U YITyIIIeHUE KaueCTBa PO~
IYKIIMY. YCTaHOBKA TPOrPaMMHOTO obecrieue-
aust ICONICS [oTWorX Ha mmmio3 Lenovo
M90n-1 Nano IoT maér B pe3ynbrare MpocToe
1 9KOHOMUYHOE pelleHue JIJIsT 1000t OpraHu-
3allM1, KOTOPOUl HEOOXOAMMO HayaTh BHEApPE-
Hue pemieHuil 10T Ha cBOEM mpeanpusTUu.
1mo3 [oTWorX coenuHsiet 3nanusi, hadpuKu
1 00OpyIOBaHME C IOMOLIbIO O€30macHOro
mudpoBanust TLS 1 momyasspHbIX 00IauHBIX
miathopm Microsoft Azure u Amazon Web
Services.

Oro maptaépctBo ICONICS 1 Lenovo mpe-
cJIeyeT OOIIYIO 1IeJb — TPEITIOXUTh PHIHKY
pelieHue, TI03BOJISIONIee KIMEHTaM MCIIOIb30-
Batb Murtepuer Bemeit (IoT) mis ymydmreHust

OMNeparMoHHON 3(MdOEKTUBHOCTA TMPEATIPHUSI-

THUI, B TOM YKCJIe IIPOU3BOAUTETLHOCTH,, TIOBBI-
meHus 9GdOEKTUBHOCTY 3aBOJA, YBEIUICHMS
BpeMeHU 0€30TKa3HO! PabOThl, CHIKEHHUSI OTie-
PAIlMOHHBIX PUCKOB, HAKJIAMHBIX PACXOIOB U
BPEMEHM MepeHAIAIKH.

o3 I[oTWorX BkJIIOYaeT HECKOJIbKO
loT-TexHosnornii, B TOM YMCIE MOAKIOYE-
Hue K ycrpoiictBam (duepe3 OPC, OPC UA,
SNMP, Modbus, Ethernet/IP, MQTT Broker
1 uHTterpanuio Web-cepBucon), Ge3omacHbie
obnauHble coequHeHust (uepe3 AMQP, MQTT
u HTTPS), xpanenue u mepeHampaBieHUe
COOpaHHBIX TAHHBIX U BCTPOCHHYIO BU3yaJlM-
3aIMI0 C AHAJIMTUKON B MacliTabe peajbHOro
BPEMEHH.

Bnaromapsi Takomy pabouyeMy MmapTHEPCT-
By ICONICS u Lenovo mpenocTaBisiioT moJ-
HOILIEHHYIO TepUGMEPUNHYI0 BBIYUCIUTEb-
Hyto matdopmy [oT mis ppIHKOB 9HEpreTH-
KU, YMHBIX 3[JaHUI ¥ TTPOMBIIIUIEHHO! aBTOMa-
tusauuu. @

Komnanusa BioSmart
crana yacrbio MockoBckoro
UWHHOBUOLMOHHOIO KJiacrepa

HoBblil cTatyc OTKpBIBAET JOCTYI K LETOM
9KOCHUCTEME IMPOIYKTOB U CEPBUCOB TSI BHEM-
pEeHUSI UHHOBAITNI, Pa3BUTHUS BBICOKOTEXHOJIO-
TUYHBIX TIPOEKTOB, YCTAHOBJICHUS IEJIOBBIX
CBSI3€il U KOONEPALUU ¢ KPYITHBIMU KOPIIOpa-
IUSIMUA, TIPOMBIIITICHHBIMU TIPEITPUSTUSIMMU,
00pa3oBaTeIbHBIMA U HAayYHBIMU OpraHu3a-
IUSIMA, UHCTUTYTAMH Pa3BUTHUS U BIACTSIMU
CTOJTUIIBL.

Ha npaxTuke 9T0 03HAYaeT, YTO Terepb KOM-
TaHust OyJeT 3aImycKaTh MUJIOTHBIE MTPOEKTHI B

Mockosckuii
MHHOBALIMOHHBIN
Knactep

CTpaTernyecKnX KOMITAHUSIX U Ha TIPEIIIPUsi-
TUsIX MOCKBBI M 00J1aCTH, U B LIEJIOM €€ KOMMY-
HMKALIMK ¢ OU3HECOM CTOIMLBI U LIeHTpanbHOo-
ro ¢enepaybHOrO OKpyra CTaHyT €LLE MJIOTHEE
U MPOAYKTUBHEE, MOTOMY YTO CIELUATUCThL
BioSmart OymyT paboTath ¢ KOPITOPAaTUBHBIMU
MapTHEPAMU HAMPSAMYIO, HAaIPUMEP, B paMKax
rratchopMbl THHOBaIMi PocaToma — ¢ riaBHO#
OTE€YECTBEHHOW KOpropalnueid Mo aToOMHOU
SHEPruu.

BioSmart OyneT eig¢ akTMBHee y4aCTBOBATh B
TEXHOJIOTMYECKUX KOHKYDPCAX, HATIPSIMYIO B3au-
MOJIEIICTBOBATb C KOJIJIETaMU U3 IPYTUX KOMIIa-
HMI U HayYHBIX MHCTUTYTOB, YTO IMO3BOJIUT CIE-
JIaTh MPOAYKIIMIO ellg 3(pheKTUBHEE U yIoOHee
JU1S1 KJIMEHTOB.

TIuaoTHBIE TPOEKTHI U UCIIBITAHUS B «00€-
BBIX YCIIOBUSIX» — Ha PeaIbHOUM MHMPACTPYKTY-
P€ KPYMHBIX 3aKa3YMKOB — CTaHYT €1LE OMHUM
JI0Ka3aTeIbCTBOM BBICOKOI HAAEKHOCTHU U Oe3-
omacHocTH peenuii BioSmart. @
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