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Kak MmawumHHOe o6byuyeHune noMmoraer
packpbiTb noteHuman IoT ana 6usHeca

lMoak/1t0YEHHbIE YCTPOMCTBA CTAJIN YaCTb HALLUEN XN3HWU, @ 3TO 3HAYUT, 4TO YMHbIE
BUPTYasibHbIE€ MOMOLYHUKN ' XO/104NIbHUKM, MapLLPYyTHN3aTOPbl, Yacbl U1 ABEPHbIE
3BOHKM CTasn 06bIAEHHbLIMY, TOBCEAHEBHbLIMM BELYAMU, NMULLIET B CBOEM bJiore
KomnaHus Intetics. Cucrtembl MIHTepHeTa Belyed (IoT) npogosxarT Habupatb
nonyasipHOCTb M3-3a nU3o0aU4nn. Bo BpeMs naHAEMUN MHOMMM OTPac/asM
MPOMbILLIEHHOCTU MPULLIIOCH EPECTPONTL CBOM MPOLIECCHI KOMMYHUKaLNN,
A0CTaBku, 06CY)KUBAHUS U APYrne rnpoLecchl.

HepnaBHuiA onpoc Gartner nokasblBaeT, YTO, HECMOTPS Ha Bo3aencTeme COVID-19,
NJaHMPYIOT YBEANYNTb CBOUN MHBECTULMKN B pa3Butue MiHTepHeTa Bewen 47%
npeanpuatuii. Tak noyemy xe IoT peweHUs Heo6XxoAMMbl A8 PacKpbITUS BCEro
noTeHumnana Balwero 6usHeca?

Moa kanotoMm IoT n ML

[JaBainTe paccMOTpPMM NpuHUKNbI paboTbl cuctem IoT u MawmHHOro obyuerHus (ML),
KOTOpble COCTOAT U3 CNEeAYIOLWNX KTHYEBbIX KOMMNOHEHTOB!:

e Aetanun obopynoBaHus;
. NMPOLIECCOPbI, AATYMKN, MECTA ANA XPAaHEHUS U NPOrpaMMHoOe obecrneyeHmne;
. KOMMOHEHTbI M MPOTOKOJIbl MPUEMA AaHHbIX;

. aHanuTuka ansa cébopa BaxxHOW MHQOPMaLUM N3 AaHHbIX.
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PazpaboTka nHamemayanbHoro pewenus IoT 3aBUCUT OT KONMYECTBA YAa/IEHHbIX
YCTPOWCTB, pacrnosioXXeHHbIX B oucax, AoMax, cknagax, Ha 6opTy cyaos uam
roe-nnbo ewe.

Ons yaoBneTBopeHus CNoXHblX TpeboBaHUIA NOCTaBLUMKN CPeACcTB CETEBOW
aBTOMaTU3auMmMm N OPKECTPOBKM CO34at0T LMPOKUIM CAEKTP peLeHnii n ycnyr
NHTepHeTa BeLlen, KOTopble NOAAEPXKMBAIOT pasfiMUHbIE TUMbI YAANEHHbIX
YCTPOMCTB. MHOrmMe pelleHns paboTatoT TOIbKO B OrpaHnYeHHbIX cpegax NHTepHeTa
BELWEN B 3aBUCUMOCTM OT MOZENEN onepaTopa WUau YCTPONCTBA UM OrpaHUYEHHbIX
CTOPOHHMX NaTdopM. HekoTopble 13 HUX TaKXKe CoCpefoTo4YeHbl B cneundmnyeckmnx
obnacrtax, Takux Kak ynpaB/eHMe KOMMYHaslbHbIMW YCITyraMn, UHTeNeKTyalbHble
CeTn B PO3HWYHOWM TOProBsie, OTCAEXWUBaHWE rpy30B B JIOTUCTUKE WKW ynpaBfeHne
3HepronoTpebneHnemM.

NHTepecHO, Kak B HUX BCTPOEHbI aNropuTMbl MallMHHOIo 0by4yeHns. CUCTeMbI
NHTepHeTa Bellen cobupatoT faHHble C MOMOLLbK MHOXECTBa AaTumnkoB. OAQHaKo
OrpOMHble 06beMbl AaHHbIX camu no cebe 6ecrnonesHbl 6e3 agekBaTHbIX METOAOB
06paboTkn. CobpaHHbie AaHHble TpebyloT TWaTenbHOro aHaamsa

n COOTBeTCTBy}0LL|,el7I opraHunsauunmn gnga NoJIHOUEHHOIo NCrnoJib30BaHUA.

ANropuUTMbl MalWMHHOIO 06y4deHuns u rnybokoro obydeHns NoO3BOMSIOT KOMMbIOTEPaM
UMUTMPOBATb paboTy venoBevyeckoro Mosra, obpabaTbiBas 60sbLINE AAHHbIE

N reHepupys BbiBOAbl. HO MallnMHaM HeO6X0AMMbI anropuUTMbl AN BbINOJHEHUS
3aj4a4, obyyeHUs U B HEKOTOPbIX Clyyasax camoperynmposaHus. NpuHMMas Bce
6onble 1 60sblle HIAHCOB YeN0BEeYEeCKOro NoBeAeHns, OHNM MOryT cTaTb 6onee
N3OLLPEHHbIMU.

MpunoxeHnsa NHTepHeTa Bewen 1 MalmMHHOro obydeHns paboTatoT KaKk CUCTEMbI
CBSA3M Mexay MawunHamm (M2M). MNpoTOKON KOMMbIOTEPHOW CETU CBA3bIBAET OAHY
MaWwmnHy — 6yab TO MOBU/IbHLIN TefledOH, MOBWUIIbHbLIN L3 UAW 3NEKTPOHHbIN
KOMMOHEHT — C ApYyrMMK ycTpoicTBamMu 10T, TakMMm Kak aatymku, 6e3 Hannums
YyesIoBeYeCcKOoro nosib3oBaTesIbCKOro nHTepdelnca B none 3peHuns.

Mpouecc obyyeHns Mmoaenen MalMHHONO 0by4yeHus n cucteM IoT HauMHaeTcs

C HeobpaboTaHHbIX AaHHbIX, KOTOPblE KOMMbIOTEP MOJIy4aeT B KAYECTBE BXOAHbIX
OaHHbIX, 3aTeM O6Hapy>XnBaeT 3aBUCMMOCTU N BbIAAET JIOMMYHbIM BbIBOA.

Yem 6onblie AaHHbIX OH obpabaTbiBaeT, TeM 6oniee CNOXHbIE 3a4a4n OH MOXET
BbIMNONHATb, 06ecneunBas LeHHY 06paTHY CBS3b. MOXHO MPOBECTU aHasoruio:
MHTepHeT Belleln n MawmHHoe obyyeHre Tak e CBA3aHbl Mexay coboi, Kak Halue
Teno 1 Mo3r — oHM paboTatoT BMecTe, YTo6bl cobMpaTh M aHannM3npoBaTb AaHHbIE,
NOCTynarLne OT HalKnx OpraHoB YyBCTB.
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NMpeunmyuwecrBa BHeapeHusn IoT ana Bawero 6usHeca

OueBngHoOEe NpMMeHEeHNe MalMHHOIo oby4yeHuns ansa VIHTepHeTa Bellen —
aBToMaTM3aums 06paboTkm AaHHbIX. HO 3TO HE eQMHCTBEHHbI BO3MOXHbIN BapuaHT
NCronb3oBaHUa MHTepHeTa BeLler 1 MalwnHHOro obyyveHums. Ewe ogHa Wnpoko
ncnosbdyemMasi BO3MOXHOCTb MalMHHOIO 06y4yeHns unm rnybokoro oby4vyeHums

n MIHTepHeTa Bewen — 3TO NPOrHO3MPYEMbIN MOTEHLMAN, KOTOPbIA OHU
npeagocTtaBndtoT, yTO6bl MAKCMMANbHO MCNOSIb30BATb He06pa60TaHHb|e AaHHbIE.
[aBanTe NOCMOTPMM Ha HEKOTOpPble M3BECTHbIE BapMaHTbl NCMOSIb30BaHMUSI.

1. OnTuMusaumn npoun3BoACTBa M LLEMNOYKMU NOCTaBOK

Mnatdopmbl MHTepHeTa Bewen ansa rnobanbHbIX LEnoyYyek NocTaBokK
XapaKTepM3yTCa MOAY/IbHON, AeLeHTpaIM30BaHHOM, MacluTabupyemon v
CBSI3@HHOM apxUTeKTypol. cnonb3ys 3Tn npenmyllectsa, KOMNaHUM MOryT
dopMMpoBaTbh AMHAMUYECKYO CETb U KOHTPO/IMPOBaTb CBOM NMPOU3BOACTBEHHbIE
ornepauum 1 LLenoYkn NocTaBoK Mo BCEMY MUPY.

MoakoyeHHble K 060pyA0BaHNIO U AOMOJSIHEHHbIE MOAENSIMX MAalIMHHOIO
06yquM;|, MHTENNEKTYaJIbHbIE pELLEHNA MOMOraroT aHaIn3npoBaTb BpeEMA
6e3o0Tka3sHoM paboTbl 1 NpocTtos. Kpome Toro, cuctembl 10T M MaWMHHOIO 06y4yeHuns
NoMoratT KOHTPONIMPOBaTb N AOKYMEHTMPOBATb UCTOPUIO KadecTBa U
npon3BoaAUTENBHOCTUN NMPOAYKTa. MH)KeHepr MMEKT AO0CTYN K TEXHUYECKON
nHdopmaummn B ntoboe BpemMs, 1 OHU MOTYT 6bICTPO BHOCUTb U3MEHEHUS B MPOAYKT
nnn gobaBnaTb HOBblE (PYHKLUMKW B KpaTyalllmMe CPOKM.

2. Co3paHMe CMrHaJI0OB paHHEro npeaynpexaeHus n obHapy»xeHus

MporHo3npyemoe obcnyxmpaHme — 370 061acTb, B KOTOPOM MPUTOXEHUS
MalWHHOro obyyeHns U MIHTepHeTa Belleil NPUHOCAT OLWYTUMbIe BbiroAbl, Takue Kak
CHMXEHMe 3aTpaT Ha obcnyxunBaHue 1 oNTUMaabHOE NCNOJIb30BaHNE PECYpCcoB U
obopynoBaHusa. Hanpumep, BoaMTeNb NOrpy3ymKka Ha CKiade MOXET pe3Kko
NOBEPHYTb M NOBpPeAUTb TOBAp Ha MoJikax; CIUWKOM MHOIO MaTepuasia MOXeT 6biTb
MoTpa4yeHo BNYCTYH Ha MPOM3BOACTBEHHOW NIMHUM, UK CTapoe obopyaoBaHue
MOXXET BbIMTU U3 CTPOS B CaMblil HEMOAXOAALLNIA MOMEHT.

B kaxgom n3 3Tux cnydaes IoT ¢ ncrnonb3oBaHueM rnybokoro obyuyeHmns rnomMmoxxet
3apaHee 3aMeTUTb 3TN HeAOCTaTKN U CBOEBPEMEHHO HaMNpaBUTb NMpeaynpexaeHuns
BOAMTENO, AaTb 06paTHYIO CBS3b 06 ONTUMaNbHOM KONM4YecTBe MaTepuana aas
NCNO/SIb30BaHMS HA NPON3BOACTBE WA BbISIBUTb BO3MOXHbIE HEMCMPABHOCTU
obopynoBaHMA 40 NX BO3SHUKHOBEHMS.
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3. NMporHo3mnpoBaHue cnpoca

Ewe oAMH MONE3HbIN Cayyan UCMoib30BaHUS MAWMHHOIMO 06yyeHmnss — 31O
OonTMMMN3alna NapKoBO4YHOIo MecCTa. MHTeﬂﬂeKTyaﬂbHaﬂ CNncTteMa MOXeT
onpeaennTb, KOr4a napkoBKa 3aHsATa, YTO NMpeaoTBpaTUT pa3odapoBaHue
BOAUTENEN U BNeYaTNeHMs 0 NapkoBke byayT 6oiee NonoXnTenbHbIMK. [nsa 3Toro
anropuTM MCNosb3yeT AaHHble, cobpaHHble C AaTYMKOB M KaMep, N co3haeT MoAenb,
CcnocobHyo NpOrHo3mMpoBaTb NOBeAEHMEe BOAUTENS UM TOYHO onpeaenuTb, Koraa
KOHKPETHOEe NapKoBO4YHOEe MecTo byaeT 6ecnnaTHbIM UM CBO6OAHLIM.

Cknafbl — TOXe XOpOoLuniA NpuMep. ANropuTM yBeAOMJISIET NePCOHan 0 TOM, Kakue
MoJIKM BCKOpPe NoTpebytoT NonosIHEHMS 3anacoB, NpeasaraeT UM peopraHnsoBaTh U
ONTMMM3NPOBATb BHYTPEHHEE MPOCTPAHCTBO M MOMOraeT UM NMepeMeLlaTbCs Mno
CK/1aACKMUM MOMELLEHUSAM.

CylwiecTBylowme TpagmuMOHHbIE peLLlEHNSs y)Ke He COOTBETCTBYHOT HOBOM peasibHOCTH
aBTOHOMHOIO MMpa, KOTOpbI TpebyeT MHTenneKkTyasnabHbIX MHHOBALUMI. DTO
npuBOAUT K BbICTPOMY pacnpocTpaHeHuto Io0T-yCTponicTB. TeXHON0rMK
aBTOMaTU3auMmM N NOAKJIIOYEHHbIE YCTPOMCTBA AE/atoT OTHOLLEHUS MEXAY
NpeanpuaTUaMn U UX KnmeHTaMmm 6onee gMHaAMMUYHbIMKU. HoBble peleHns CnocobHbI
MrHOBEHHO obpabaTbiBaTb 60blIMe 06bEMbI AAHHbIX U AenaTb 3TO C MOMOLLbIO
obnayHbIx nnathopm, HE3aBUCMMO OT €4AMHOr0 LieHTpa 06paboTKkn AaHHbIX.

BbiBOA

Munnuapabl 4aTYMKOB NO BCEMY MUPY COBMPAKOT OrpOMHble 06bEeMbI AaHHbIX. HO
6onbluas YyacTb AaHHbIX, XpPaHSALWKMXCSA Ha cepBepax, becnonesHa u He obpaboTaHa un
3aHMMaeT 3HauUTeNbHbIN 06bEM NamMsaT. Tak 06CTOMT A€o B Ballen KOMNaHUn?
YT106bI MCNONB30BATb AaHHbIE€, BaM HYXHbl OMbITHbIE 3KCMNEPTbI N NMPOBEPEHHbIE
WHCTPYMEHTbI, TaKne Kak MalmnHHoe obydeHne, KOTopble MOMOryT Bam
NCrMonb30BaTb pecypcbl 3D HEKTUBHO.

Bam pelwaTtb, HYXHbl 1M BaM COBpPEMEHHbIE TEXHONOrMN NS Pa3BUTUS Ballero
6usHeca. Ho, moxoxxe, HET NpuYnH NpeHebperatb NOTEHUNANIOM VIHTEpHETA BELLEN
M MalWMHHOIO 06y‘-IeHI/IFI — TGXHOJ‘IOFVIVI, KOTOpbl€ pa3BMUBaOTCA C KaXAblM AHEM.
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About Company

Intetics Inc. is a leading global technology company providing custom software
application development, distributed professional teams, software product quality
assessment, and “all-things-digital” solutions built with SMAC, RPA, AI/ML, IoT,
blockchain, and GIS/UAV/LBS technologies.

Intetics serves
Clients all over
the world

Based on proprietary pioneering business models of Offshore Dedicated Team® and Remote In-Sourcing®

an advanced Technical Debt Reduction Platform (TETRA™) and measurable SLAs for software
engineering, Intetics helps innovative organizations capitalize on global talent with our in-depth
engineering expertise based on the Predictive Software Engineering framework.

Intetics’ core strength is the design of software products in conditions of incomplete specifications. We
have extensive industry expertise in Education, Healthcare, Logistics, Life Sciences, Finance, Insurance,
Communications, and custom ERP, CRM, Intelligent Automation and Geospatial solutions.

Our advanced software engineering background and outstanding quality management platform, along
with an unparalleled methodology for talent recruitment, team building and talent retention, guarantee
that our clients receive exceptional results for their projects. At Intetics, our outcomes do not just meet
clients’ expectations, they have been exceeding them for a quarter of a century.

Intetics operates from 11 offices in 6 countries including Naples, Raleigh, Dusseldorf, London, Minsk,
Krakow, Kyiv, Kharkiv, Odesa.

Intetics is ISO 9001 (quality) and ISO 27001 (security) certified and a Microsoft Gold, Amazon, and
UiPath partner. The company’s innovation and growth achievements are reflected in winning prestigious
titles and awards, including Inc 5000, Software 500, CRN 100, American Business, Deloitte Technology
Fast 50, Chicagoland Fast 50, European IT Excellence, Best European BPO, Stevie People’s Choice,
Clutch and ACQ5 Awards, and inclusion into IAOP’s Best Global Outsourcing 100 list.

Toll Free: +1 (877) SOFTDEV INTETICS
US: +1 (239) 217-4907 MEANS YOUR

DE: +49 (211) 3878-9350
UK: +44 (20) 3514-1416 SUCCESS

Email: contact@intetics.com
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