VlHTepHET BCero: MHAOKTPMUHauuns

AHIIMNCKOe CNOBO Hype KOPPEKTHO NepeBecTn Ha PYCCKMI OKa3asoChb A0BOJIbHO 3aTpyaHUTENbHO. HO
VIMEHHO 3TUM CJIOBOM XapaKTepu3lyeTcsa CUTyauuns C "MHTepHEeTOM Belen" - UM XOTAT 3aHUMaTbCS BCe!

Koanetca, & Thoa
CTeonTun CADMAQLA.

g

A nepesog cnoBa "Hype" Takon:

Nma cywecTButenbHoe: obMaH, HagyBaTeNnbCTBO, HAPKOMaH, 6e33acTeH4YmBasn peknama, obpaboTka
rMokKynaTesien, WNpuL, 475 BBEAEHNS HAaPKOTUKOB;

naron: obnanowmnsBaTb, 06QypuBaTh, HaAlyBaTb, KPUKJIMBO PEKIAMMPOBATL, KPMKJIMBO pacxBajnBaThb.

LLINpOKO M3BECTHaA B-Y3kmxKpyrax nccnenoBaTesibCKO-aHaNuTn4ecKasa koprnopauma Gartner nccnegyer,
KOHEeYHO Xe, He "Wnpuy 4519 BBeAeHUA HapKOTUKOB", a BOBCe "L MKJIbl peKJIaMHOro wyma", Ho
JINHFBUCTUYECKUI 3K3EePCUC O0BOJIbHO 3abaBHbIN.

MNpo rapTHepoBckue "Linknabl LymMa" 4 Ha Hare nucan y>xe HeoaHoKpaTHO. He cTaHem yrnybnsaTbca B
TEeopuIo - NPOCTO NOCMOTPUM, rae y Hac cenyac loT:
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B yxopsuwem, 2016-oM, LUK B OTHOWEHUN "IHTepHeTa Bewen" [eNCTBUTENbHO OCTUM NUKa
"KPUKANBOCTK" - MO 3TON TEME HE MULLET Y>Ke TOJIbKO IeHUBLIN. 1 BNOJSIHE BEPOATHO, YTO B HEKOTOPOM
obo3pnmomM byayliem Hakasl cTpacTen cnager.
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XoT# 6bl NOTOMY, YTO Tenepb BOT 3TOT CaMbll “obMaH" "KPUKAMBLIN LWIYyM" gokaTuiacsa oo Poccun.
KonnyecTtBo KoHhepeHUM B OTHOLWEHUM 10T Havasio NpeBbilaTb 340P0BbIN YPOBEHb:

~ ®0PYM NEPCMIEKTMBHbIX TEXHONOTMIA
- «KAK MHTEHET BELEW W BONbUWIE AAHHBIE
CO3JAKT HOBBIE PbIHKVI>

(30ecb n panee - poTo N3 xpoHUKKN OB AHapes KonecHMKoBa)

OcobeHHo "papyeT" aKTUBHOCTL MeravyemMnuoHa, KOTOpbIA Ha ronyboM rnasy 3asBAaseT, YTo NpPsAMO BOT
KywaTb He MOXEeT, HO XesaeT "MoHonoansmnposaTh" "MHTepHeT Bewen". fla)ke K MNpe3nageHTy cxoaus:

——

W 3aBen pasaen Ha opuumManbHOM canTe. N opraHnsoBan@so3rnasui "HaunoHanabHY0 accoLimalinio
NpoMbIWINEHHOro nHTepHeTa" (HATMW - npaBaa »Ke 40 3TOro MaTepualia Bbl HE 3Ha/IN O TaKoM?),

NHTepecHo, 4To "B Npouecce BCTynneHns" Tam ewe MeracoH ¢ PocceTtamm (87,9% kKanutana B pykKax
rocypapcTsa). M, pazymeeTcs, B Accoumnaunm yxe oTMmeTunca Kacnepckuim (OH-To Kak?) n opraHmsaTop
BbICTAaBOK - POpMUKa. Hy—FeReps-—Fo-RpoMbibACHHbHAHHTepHETFROACTFATL

MoyeMy Tak NPOUCXOLANT?

Bce o4eHb MpOCTO: AEMOHCTPMPYIO NocaeaHne AoCTMKeHNs MerayeMnmnoHa 3a npoweglie 9 Mecsues
TekyLllero roga.
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KnioyeBble pe3ynbTraTthl

OnepauunoHHbie pe3ynkraTbl (MMH)
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ABoHeHTbI IPTV AboHeHTsl LUMO [omoxo3saicTea,
NpofAEHHLIE ONTUKOR

m3KB 2015 = 3KB 2016 = W3am.

Ka>keTcs, 4TO BCE HEMJIOXO - POCT Ha (POHE KPU3UCHO-LLMN30(PEHNYHON 3KOHOMUKKN Poccuinckon depepaumn
noBosibHO Hennox. Mo WNAO +7% aboHeHTcKon 6a3bl.

N reHvanbHbI NokasaTenb "LOMOX034ANCTBaA, NPONAEHHbIe ONTUKON" TOXe pacTeT.

Ho ecnun B3aTb undpsbl "B pybnsax", To CTaHOBUTCSA YyTOYKY FPYCTHO.

®uHaHCOBbIE pe3ynerarthbl

Mmnpa pyo. 3KB 2015 Wam. 9M 2015 Wam.

Bripyuyka 725 0.4% 216.3 0.3%

Bbipy4ka 0T KOHTEHTHLIX 28.9 11.7% 84.3 11.7%

¥ LMEDpOBbLIX yCnyr ) ) y '
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S
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CBoDOHBIA AEHEeWHbIA ™

s 6.4 -8.9% 12.9 Ha *® '

CAPEX 16.0 -18.5% 434 7.9%

CAPEX / Belpyuka 22.0% -4.1nn 20.1% 1.5nn

Oco60 MHTepecHble MecTa S BblAeINA KPaCHEHBKUM. A rpycCTb 3aKJIlOYAETCs B 04HOM 3MOLMOHAJIbHO-
eMkon cpase: "[oe 6abno?".

BnpoyemMm, 3To He ToNIbKO "HaunoHanbHbIN YeMNMOH" cTpafaeT. Ha pbiHKe TENEKOMMYHMKaLMA B MpUHLMME
3acTon 1 cpoyHo TpebyeTcsa HoBas MAesS U TOYKa pocTa.

N noTomy nHTepec K "MHTepHeTy BeLlen
Xawnn.

CTONb yriopeH. MpumepHo, Kak K "obnakam" neT NATb Hasaa.

N Mbl nnaBHO nepexoamMm K TemMe 3arosjioBka - UHOOKTPUHaLUUN.
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Ka>xuMocCThb

Ha camom pgene, HMKakKoro "MHTepHeTa Belwen", Kak oTAeNIbHOM MNOAOTPac/n TeflekoMa, He CyLecTByeT.
970 "KaxxmMocTb" - 6ykBasibHO Mo [erent. HecmMoTps Ha TO, 4TO MbIC/Ib 06 3TOM "Teme" gowna axk 0o PXX[:

BnpoyemMm, cyuiecTByeT 1 Hekoe "obLiee onpenesieHmne" sBneHuto:

CeTb ceTel YHUKaNbHO NASHTUDULMPYEMbIX 06 BEKTOB, OCYLLLECTBASAIOLWMNX NUHTESIEKTYallbHOE
B3aumopmerncTeme 6e3 YesioBe4eCKoro BMellaTeNbCTBa Yepes IP- coeanHeHus.

To ecTb, nges loT 3ak04aeTCA BOBCE HE B TOM, 4T0O "MOAKIOYNTL BELWMN K UHTEPHETY", @ B YEM-TO
0COB6EeHHOM, A0 CMX MOpP HE OYeHb CyLWeCTBOBaBLIEM. A TO, YTO B MPMBLIYHOM BUAE Y)KE CyLLeCTBYeT,
HanpuMep, KOMMyHUKaunm Machine-to-machine (M2M) nnu "CHATb NHMOPMALIUIO CO CHETYMKOB
3N1eKTpMYecTBa" - 3TO YYTOYKY He "MHTEepHeT Bewen". 9To KOHLUEeNuUuMs, cyuecTByowas y>xe 6e3 manoro
COTHIO JIeT, KOTOPYIO N3y4aloT B NMPOMUIIbHbLIX By3axX B paMKax "Teopun aBTOMaTUYeCKOro yrnpasaeHnsa" n
"aBTOMaTU3NPOBaAHHbIE CUCTEMbI YIPaBJIEHNSA TEXHOJIOrMYeCKuMU npoueccammn™.

Y710 cobcTBEHHO 1 M306pakeHo Ha crnanpe PXKI. N nmeHHO No3TOMy aBTOMaTM3aTopaM rocKopriopaumi
Ka)XKeTCH, 4TOo "3TO »Ke BCe TaK MPOCTO - HY>KHO TOJIbKO MOAKJ/OYUYUTL AaT4YMku U cobpaTb "6onbluve aaHHbIE"
- elle oAuH eTun nocnenHen NATUNETKN,

B peanbHOCTM e cylecTByeT aMnmnpun4eckoe HabnogeHme, 41o "B HTepHeTax" NPUBbLIYHBLIE N N3BECTHbIE
CXeMbl MPUXXNBAKTCA MJI0XO0.

B KadyecTBe OoOKa3aTeNbCTBa:

1. Korpga, Ha 3ape MHTepHeTOB, MNblTaJuCb OANH-B-OAMH NepenncaTb BCe NMpoLecChl MPUBbLIYHbIX Fa3eT, co
BCEMU 3TUMU Aef-NalHaMn, pefaKToOpPaMu/KOppekTopaMn N exxegHeBHbIMU BbIMYyCKaMmn - MPOLECChl
NpoBaNANChb. MHTEPHET, Kak oKa3asock, paboTaeT ropa3fo 6bicTpee NoYThl U ManbYyuLLEK-
Pa3HOCHYUKOB. 1 NPOXXEeKTbl UHTEPHET-ra3eT ¢ TPeCKOM NpoBaNINCh, YCTYNMNB MECTO HOBOCTHbLIM
areHTCTBaM, BblAAOLWMM HOBOCTM MITHOBEHHO MO Mepe UX NOCTYNNeHUS.

2. NHTepHeT-kKaTanorm n pybpmkaTopbl BYNCTYIO NPOUTrPaIn KOHKYPEHTHY 60pbby MONCKOBLIM
cucTemam.

3. lpekpacHasa n nNpmsblYHaa naes "MHTepHeT-MarasmHa" ¢ BATPUHOW U KOP3MHOW B UTOore caatT
Mo3nLMN BCEBO3MOXHbBIM MapKeT-nJsencam n arperatopam.

4. HekoTopble Bewwn BoobLe TpyagHo cebe npepctaBuTb 6€3 mocTtosaHHOro IP-obmeHa Mexay cybbekTamm
- coumnanbHble ceTn, "ybep-npoekTbl", CRM nnmn nornctunyeckmne xabol. Ux NpocTo He CylecTBOBalO B
OONHTEPHETHYIO 3MOoXY.

BbiBOA 13 NCTOPUM NPOCT - MHTEPHET, Kak cpeda, CUIbHO OT/IMYaeTcsa oT oddp-nalH no cnocoby
B3aUMOAENCTBUSA, CKOPOCTU U Ka4eCTBY MHpOpMaLUnMoHHOro obMeHa. U "mHTepHeT Bewen" byaeT TOYHO Tak
e oTanyaTtbes oT ACYTI n/nnn "onpoca patymkos", kak Alta Vista oTnnvaetcs oT coBpemeHHoro Google.
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Bonpoc: "a cMoxxeT nm Mera4yeMnuoH npuaymMaTb YTO-TO BblgatoLweecs" - NoBUCaeT BO34YLWHbIM
MOC/IeKOPNOpPaTUBHBLIM LLAPNKOM.

N OKTpUHa

N BOoT npmuxoaunT BpeMsa anaa hopMysIMPOBKU PYKOBOASALLENrO TEOPETUYECKOrO MPUHLMMA CYLLECTBOBAHMA
"MHTepHeTa Bewen". U, Ha Mol B3rnapn, Bce 3TU C/I0Ba NPO "KoHUEeNuUnm noCcTpoeHna NHpopMaLMOHHO-
KOMMYHUKALMNOHHbBIX MHPPACTPYKTYP" N3 Mpe3eHTauun rocyaapCTBEHHO-KOMMEPYECKMX AesaTeNnen,
HeobX0ANMO 04EHb CUJILHO YMPOCTUTb. HacToNbKO CcMbHO, 4TO6 naes 6bia NOHATHA U LUKOJIbHUKY.

CambIn NpoCTOn e cnocob ynpocTuTb YCTONYMBOE CJIOBOCOYETaHMe (OBa CN0Ba) - 3TO pa3buTb UX Ha
oTaoeNibHble CYWHOCTU: MHTEPHET - OoTAOeJIbHO, a BelWWn - OTAEeJIbHO.

OfHaKo 370 He O6BACHUT KOHLLENMTYaIbHOCTW.
Monpobyem Torga HapucoBaTb.

NTak, "MIHTepHeT Bellen" Ha caMOM Aiefie BbIrNaguT Tak:

Applications A

Software backend loT platforms

Communication

Security

Hardware

CunbHO ynpoullas, KOHEYHO »Xe, Mbl UMeeM (CHN3Y BBEpPX):

1. Bewwm - Hardware. 3T0 Te caMmble AaTHYUKN, UCMOJIHUTESIbHbIE MEXaHW3MbI, CpefCcTBa 0TobparkeHns un
MHTepgencsl BBoAa. [laBanTe 3agyMaeMmcs... BoT, Hanpumep, naaHwWeT - 3To Bewb? [a, 6e3ycnoBHo.
dTa Belb nogkodaeTcsa K UHTepHeT? a, BeposaTHee Bcero. bBYM! Mbl yXxe nmeem "mHTepHeT Bewen"!

2. Communication - co6cTBeHHO NHTepHeT. [ng Toro 4tobbl Takm obecneynTsb "Bewn" IP-coegnuHeHmnem.

3. Onsa Toro 4Tobbl cMrHanbl "Belen" Kak-To 06paboTaTb BO 4TO-TO MOMIE3HOE, @ TaKXXe U YNpaBsTb
"Bewamun" cyuiecTtByeT cnon Software Backend.

4. W HakpbiBaeT Hally KoHuenuumio - cobcTBeHHO npunoxkeHns (Applications), paan KoTopown Bca 3Ta
KaHuTeslb 1 3aTeBanachb.

HemasnoBa)kHOW YacTblo CUCTEMBI, pasyMeeTcs, aBnseTca "cncrtema obecnevyeHmnsa besonacHocTn" BCex
Hawux "Belwen" - BCNMOMHUM MociegHne CKaHaasbl C opraHusaumen DDoS aTak 4yepes Obipbl B
6e30MacHOCTN MapLUPYyTN3aTOPOB U BUAEO-KaMep.

M BOT BCe BMecCTe - 1 ecTb loT-nnaTtdgopma.
Ha Monm B3rnapg, Tak BCe JOBOJIbHO JIOFMYHO pacKaaablBaeTCcsa. ApXNTEKTYPHEHbBKO.

N 5 6bl faxke HECKOJIbKO COKPaTW KOJIMYECTBO YPOBHEN A1 obsier4yeHns NoOHMMaHNUS LOKTPUHbI, roe BHO
BbloenatoTca cobcTBEHHO "Bewn", KOTOpble MOCPEACTBOM Kakoro-To on3n4eckn opraHn3oBaHHOro KaHana
rnepefayun faHHbIX (COBCTBEHHO MHTEPHET), NOAK/YAIOTCA K HEKUM NH(POPMaLMOHHBLIM CUCTEMAM,
HaxogmsAwmmca "B obnake".

NToro, BCA [OKTpUHa ykiagbiBaeTcs B Tpy 6yksbl: BUO. Bewn. NMHTepHeT. Obnako.

Mpo "obnaka", o4eBNnOHO, HEOBXOAMMO NUCaTb OTAEJbHYIO Kadnsmy, a BOT nNpo "Bewmn" n "nHTepHeTt" -
KOPOTEHEYKO rnpongemcs.

Bewu

Ha camom pgene, TyT, BO-MepBbIX, HA4YEr0 HOBOT0. A, BO-BTOPbIX, BOOOLLE BCE MOCTOSAHHO N3MeHsaeTcs. Hy,
BOT Hanpumep:
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ECnn KTO-TO MHe 3a8BUT, 4TO 3TO He "Bellb" - 4 Bo3paxky. O4eHb faxe Bewb. I noaka4yaeTcs K
VHTEpHeTY.

Tak n HanucaHo B MHCTPYKLUUN:

YcTpoWicTBO npenHa3HavyeHo 418 yaanéEHHOro KOHTPOJIS U yrpaBieHUs LKaghoB C
obopygoBaHneM, a Takxe Mo3BoJIAET yaaléHHo Yyepes Ethernet/IP ceTb ynpaBisite n
aAMUHUCTPUPOBATb PA3JINYHbIE YCTPOVICTBA C MHTEpgevicamu RS-232/485.

SNR-ERD 3s (B MeTa/uin4eckoMm Kopryce, Mexxay rnpoyum!) npomssBoanTCsa U NpogaeTca KoMrnaHuen Har ¢
2014 ropa. I paxke paHbLle.

EcTb n 6bonee gpyrue "Bewin':

SNR-ERD-PROject;

SNR-ERD-SMART;

"YMHble" po3eTKM_SNR-SMART;

Wnun nonpowe - SNR-SMART-DIN-A;

N paxke - uenoe roToBoe pelleHne A5 aBToMaTu3auum cbopa faHHbIX CO cHeTYMKOB - NAGpy3Ka.

N nonpobyiiTe MHe cKa3aTb, 4TO 3TO He "NHTepHeT Bewen". IMeHHO - |0T. MOTOMYy 4TO COOTBETCTBYET
OOKTpUHE 1 BoobLwe - MHOFOPYyHKLMOHAbHOE peLleHune:

* OTCARKHBAHAE TeMIEpaTYps no SNMP

IpoToRnay o sepes WEB narepdelc BeanpoBoaHas CEsi3E

Pyrkuua ewatchdogs

KoHTpoL HANPAKEHHA

Kow TPOAB TEMIEPATY PR FNpaBAeHHE HAMPY3KaMH

'::'-III.I|I'LZI-'!'II.II' razos OfHapyHEHHE JBHMEHHA

Oduapywenne BHGpauHil - OGHapyweHde NPOTEYEK

W npoly 3anMcaTb B MPOTOKOJ, 4TO MapHU (KCTaTu, MonMpaBbTe C/Ierka y>ke opgorpaduio - 6e3npoBoLHbINA
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4YyTOYKY pexeT rnas:) n3 Hara genanu 31tu BELLIW 3ap0nro go toro, Kak loT cTan MENHCTPUMOM.

N BOT cenyac Ka)keTcs, 4To B "Belwax" 6osblle HUYEro y>ke npuaymMmaTb HEMb3S - BCE Y)Ke NMpuayMaHo
OpPEeBHUMU rpekamu. Hy, pa3Be 4YTO HEMHOro NoAWwaMaHUTb NHTepdEencol (BCe X He Kakaylo "Bellb" MOXHO
(v Hy>KHO) cHab>XXaTb MeaHbIM e3epHeToM), 406aBUTb aBTOHOMHOCTM 1 YBEJIMYNTb CPOK CNyXbbl baTapeek.
HO 3TO TO/ILKO "KaXMMoCTb".

MoBTOpPOCh - 04eBMAHbIE OhaNH-NMPOLECCHl B UHTEPHETLI MJI0X0 YKaAblBalOTCA. ..

NHTepHeT

Moxxanyn, Ha canTe A9 ONepaTopPOB CBA3M 3Ta rnaBa byneT Hanbonee MHTEPECHON.

Kak yxe yTBep)aaeT npuHumn KISS, peluntesnibHO HET HEO6X0AUMOCTU MJIOANTL CYLLHOCTU TaM, rae B HUX
HeT HeobxoaMMOoCTU. Hanpumep, MOXXHO CYUTATh, YTO B KOHEYHOM UTOre Bely OTAEIbHO, a MHTEPHET caMm
no cebe. N (kak cuntaeT MerayemnmnoH) y onepaTtopa MMelTCsa BCE LWAHChl CTaTb TYT M1aBHbIM.

Yry.

Ecnn Koro-to HeogHoOKpaTHble rpabnan ¢ co3gaHnem "cobCcTBEHHOro TesiekaHana" nam "nocTaBLUMKa
KOHTEHT-ycnyr" Ao CMX nop He BpasyMuiu.

BrnpoyeM, ona TenekoM-uHAycTpumn B 0T BCe Xe MMeeTCa UHTepec riobasbHbI U KanuTaabHbIN.

[eno B TOM, 4TO cpella Nepenayvn AaHHbIX ona "Belwen" xenatenbHa 6ecnpoBoaHas. NpocTo NOToMy, 4TO
370 a) yaobHo n 6) peweso.

KabenbHaa MHPPaCcTPYKTypa - 3TO MOHATHO U HaZeXxHo. Ho, yBbI, He Bceraa npuMeHnMo.

MpencTtaBbTe cebe 3amayvy, Hy, CKaXKeM, Co3[laHNs CETU AaTHMKOB Ha CTpolike. BnosHe peanbHas 3agava,
Hanpumep, oTceAnTb BAaXXHOCTb U TeMMnepaTypy O onpefefieHns KavyecTBa U CKOPOCTU "3acTbiBaHUS
pacTBopa" - 3HAaKOMble CTPOUTENN YTBEPXAA0T, YTO peLleHmne 3TOoM 3ala4 SKOHOMUT MUNOHLI py6ne, u
MecsLbl BpeMeHu. N B Takoi cuTyaumun, pasyMmeeTcs, kabenbHas MHPaCcTPyKTypa He roANTCS COBEPLLEHHO
- NPOBOAA NPOCTO Herjfie NPoJIoXUTb. [a 1 cobCTBEHHO CTPOUTESNILCTBO Takol NHDPACTPYKTYpPLI (Aa eLle u
BpeMeHHOI1) 060MeTCst HECKOJIbKO [IOPOXKE, YeM MOTeHLMalbHasi SKOHOMUS.

Bonee TOro, nHble 06bEKTLI, KOTOPbIE XOTEN0Ch Bbl NOAKNIOYMTL K CeTn, PU3n4eckn HEBO3MOXKHO
"kabnnposaTb". Hanpumep, aBTomMobuAb. A 4TO? ToxKe "Belub" 1 TpebyeT NOCTOSAHHOr0 KOHHEKTa BBUAY
CBOEW CJIOXKHOCTW.

Tonbko 6ecnpoBoika.
N TyT Ha4yMHalOTCA CNOXKHOCTN.

TpeboBaHMS K CKOPOCTU Nepefayn AaHHbIX, TaTEHTHOCTW, 3aEeP>XKKe 1, CaMOoe rNaBHoe - K
3HepronoTpebnennio - y "mHTepHeTa Belwen" cneymndunyeckune.

EcTb "Bewmn", KoTopble TpebytoT "ObICTPOro NMHra" 1 "xopowen CKOpocTn" - HanpuMmep, BUAEOKaMepbl
HabnogeHnsa (ga-ga - 370 "MHTEepHEeT Bewen"). A N4 gaTyMKa, KOTOPbIM "BCEro nMwb" pas B Yac LWIeT ABa
HatAFa 04HNM BMTOM C AaHHBLIMUM "A XKUB" HE HY>XHa CKOPOCTb, HO XOTeNoCh bbl "60NbLUIMX paccToAHNR",
HaOEeXXHOCTU U 04YeHb MaJsioro sHepronoTpebneHus, 4Tob AaTymK XXua Ha baTapenke 6ykBaslbHO HECKOJIbKO
ner.

MpuyeM, oJHOBPEMEHHO U TO, N 3[aK - 3aa4M B3auMOUCKJIoYaoLwme. inm BaMm Hy>XKHa BbICOKas CKOPOCTb
nepepadn gaHHbIX, NN 3HepProahPeKTUBHOCTb.

Pa3ymeeTcs, BeHOOpPbI (Oa 1 NPOCTO 3HTY3MacCThl) 6€CNpPOBOAHLIX CETEN Nepedayvn AaHHbIX yXe
noACyeTUANCh, U HAaNJ0ANAN HECKOJIbKO OECATKOB MPOTOKOJIOB U TEXHONIOM NN, KOTOPbIE, pasyMeeTcs, Apyr
C LpYyrom HecoBMeCTUMbI OT csioBa "coscemM".

M 3To NOrn4yHoO, NOTOMY YTO Ha3HAYeHUe TEXHOJIOrUiA - pasHoe.

A nbiTanca p3306paTbCﬂ B MPOTOKOJ1aXx, Tp66OBaHVIFIX N Ha3Ha4dYeHnAax, n npulen K eoiBo4y, 470 Ha CaMOM
nene, Bce l0T-TeXHONOr MU NOOKOYEHNSA MOXKHO KJ'IaCCVIqDI/ILI,VIpOBaTb no Tpem HepabHbHMHOASBHAHAM
HanpaB/1€HUNAM:

1. TexHonormm "NepcoHanbHOro NCNOJsIb30BaHMA" - UK eLle MOXXHO CKa3aTb "MaJsioro paauyca gencresma'.
OTO BCEM Y>KE MPUBbIYHLIE:
o Wi-Fi (kcTaTn, Wi-Fi Alliance rotoBunT BOT-BOT BbINyCTUTb cneundunkaunto anq loT, koTopbin byneT
Ha3blBaTbCcs Wi-Fi Halow).
o KpomMme Toro, 37o BlueTooth - kak 6e3 Hero. Tam y>xe ecTb paboyasa Bepcua Low Power.


http://nag.ru/articles/reviews/15740/-pingovalka-beyrut-telekom.html
https://ru.wikipedia.org/wiki/KISS_(%25D0%25BF%25D1%2580%25D0%25B8%25D0%25BD%25D1%2586%25D0%25B8%25D0%25BF)
http://www.wi-fi.org/discover-wi-fi/wi-fi-halow

o Llupoko nssectHas TexHonornsa RFID / NFC - 3To ecnim Hy>xeH KOHHeKT coBceM b6e3 baTapeek, HO
o4eHb 6m3Ko.

o N ewe mMacca cneynuryecknx npoTokosioB ceMenctsa IEEE 802.15.4, U3 KOTOPbIX HY>KHO
ynomsaHyTb ZegBee, 6LOWPAN, MiFi n ewe MHOro noxoxxmx.

2. TexHonorum "6onblInx ceTen", CTPONTENLCTBO KOTOPbIX BCEHENPEMEHHO NoabepyT noa cebs
onepaTopbl MOBUIbHOW CBA3K - B CTaHAapTax 3GPP nmeHn LTE ecTb Takasa WwWTyKa, kak NB-1oT, roe yxe
Ja)ke NosBUINCb HEKOTOpPbIE peann3saunm gaxxe B Poccun.

3. O4eBMAOHO, 4TO AO0JIKHO MNOABUTBLCA "4TO-TO Mexxay" - n oHo nosiBuaock. 31o LPWAN - Low Power Wide
Area Network - aHeproacpekTnBHaa ceTb fasibHEro pagnyca gencTemsa. "Mexay" - 3To NOTOMy 4TO, C
OOHOWN CTOPOHbI, CTPOUTENILCTBO TaKMX CETEN He TpebyeT KanuTasibHbIX 3aTpaT Klacca "fnante
MUANINaPA Ha KannTaabHOe CTPOUTENbCTBO", a, C APYroi CTOPOHLI, Takue ceTu "cTpensaiT" CUIbHO
hanblle goMallHero Ban-as. B kateropmm LPWAN pa3BepHyiacb y>Ke HelyTo4YHasd KOHKYPEeHLUMS U C
rnopora MOXXHO Ha3BaTb TakMe CTaHAapThl:

o LoRa - Long Range — 3HeproaeKkTnBHasa ceTeBas TEXHOJIOM NS, NpeacTaB/ieHHasd
nccnenoBaTenbCkuM LeHTpoM IBM Research n komnaHmen Semtech. Ucnonb3syeTt
LLIMPOKOMO/I0CHOE KOAMPOBaHME Ha (husnveckom ypoBHe. PaboTaeT B cyb-rurarepLoBbiX
Anana3oHax ISM (industrial, scientific and medical radio bands) HennueH3npyembix 4acToT. MAC-
ypoBeHb obecrnedymBaeTcs NCNoJsib30BaHMEM CTaHaapTa LoRaWAN.

o Sigfox — ppaHUy3CKaa KoOMNaHUA, ncnonb3ytowas TexHonoruto Ultra Narrow Band (UNB).
Passopa4ymBaeT LPWAN-ceTb Ha TeppuTopun EBponbl Ha YacToTe 868 MI'L,.

o Weightless — rpynna OTKpPbITbIX TEXHONOrMYECKNX CTaHAapToB cBA3n LPWAN, pa3BuBatowmecs
HekoMMep4eckon opraHusaumven Weightless SIG. B HacTosiLlee BpeMsa [OCTYNHbI 3 CTaHAapTa:
Weightless-N, Weightless-P n Weightless-W. Nicnonb3yoTca HeMMLEH3NpyeMble 4acToThl Cy6-
rMrarepuoBoro guanasoHa.

o RPMA — Random Phase Multiple Access, TexHonorus, paboTatouwas B ananasoHe 2,4 'y oT
aMepuKaHCKOW KoMnaHuu Ingenu.

o Euie ectb DASH7 - anbsaHC KOMMaHUM, KOTopble pa3pabaTbiBaloT CTEK MPOTOKOJIOB C OTKPbITLIM
NCXOOHbIM KOLOM.

o B Poccumn, noxkanyn, MOXKHO YNOMAHYTb KoMmnaHuto "Ctpux", pesangeHTta "CKONKOBO" 1, HaBepHOe,
3TO BCe, 4TO A MOry CKa3aTb MPO 3TY KOMMNaHMUIO (eCcnn CTaTbio NpoyYMTaeT nNpeacTaBuTesb
"CTpuX": NpPOCTO HaNMULWNTE MHe - caeslaeM OTAeNbHbIA U NoapobHbIn MaTepuan. byay pan).

Ha cante Semtech, paspaboTuymnke LoRa, MOXXHO HaT BOT TaKyto CXeMy, KOTopas AOBOJIbHO MHOIO
obbAcCHseT:
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B nep30|7| CTPOKeE NpouUeHTbIl - 3TO TeKyLWad 0014 PbiHKa 3a TexHosiornen.

Ecnm KopoTKo, TO 4N Ka)XOoW TeXHOJIOrMN eCTb CBON AOCTOUHCTBA U HEAOCTATKM (KOTOpre, KaK n3BeCcTHO
BCEM TeXHOMapKeTOoJIoram, ABJIAKTCA BCEro Jinb npoaoJiKeHnem LOCTOUNHCTB).

Monpobyem ynopago4ynTb TEXHONOrUM NO NPUHUKAY "AaNbHOCTb MPOTUB CKOPOCTU" AN HarnAaHoOCTN.
[JoCcTaTo4YHO YCJ/I0BHO, KOHEYHO:


https://en.wikipedia.org/wiki/IEEE_802.15.4
https://en.wikipedia.org/wiki/NarrowBand_IOT
https://en.wikipedia.org/wiki/LPWAN
http://www.semtech.com/wireless-rf/lora.html
https://cdn.nag.ru/news.public.uploads/upload/images/20161216-0012.png
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JlokanbHble paguoceTn 014 0T MelT rnaBHoe NpenmyLLecTBO: OHN AOCTaTOYHO U3YYeHbl U
pacrnpocTpaHeHsbl. [leweBkbl N NpakTUYHbI. Ho Bce e TpebyloT nogknyeHns "k 60nbLLOMY MHTepHeTY" C
MOMOLLbIO CreunanbHOro "norpaHNYHoOro MapLipyTmsaTopa" - border router. Hy n B Tekywen peanmsauunm
Wi-Fi/BT ycTponcTBa TpebytoT HOpMasibHOro aHeprocHabxeHuns - rogamMmu 6aTapenkm Tam He XUBYT.

CeTu "00NBLUMX MOOUANBHBIX" HAXOAATCA B CUJIbHO 3@a4aTOYHOM COCTOAHUU. YNOMAHYTbI NarrowBand-loT
B CTaHJapTe MosABWUACA TOJbKO BOT - B 2016 roay. NpuyeM, cTaHOapT TaM JaXKe He O4MH, @ aX Tpu:

The core part was completed
n June 2016 as part of 3GPP
Releasa 13

The performance part is set to
be completed in September 2016
and testing part is set to be com-
pleted in December 2016,

n 3GPP Release 13, concluded in
June 2016

Cat-M1 The core part was completed The CORE netwark from 3GPP
n March 2016 as part of 3GPP Release 12 can also be used.
Release 13 However the futher optimisa-
{ f ek i i
The performance partissetto | 1on ofthe CORE are avaiable i
be completed in September 2016 2y
o & completed in June 2016
and the testing part is set to be
completed in December 2016.5
EC-GSM-loT The core part was completed in Security enhancement and sup: 3GPP GERAN TR 45.820 [2],
June 2016 as part of 3GPP Re- port for non-IP for EC-GSM-loT section 10.
 and e ePp
?as.e I!l. T:ast ng a'1: Derfn.r. ..a:"_ce are available in 3GPP Release 13. IGPE TS 43,064 VI3.0.0 Overall
parts are progressing, as part o description of the GPRS radio
3GPP Release 13. S
interface [20]
MNB-loT Radio interface progress: The CORE network is available

Hy, n HakoHeL, TexHosIornga, kKotTopasa gos/mkHa "Bcex crnactu" - LPWAN, HaxoOuTcs poBHO nocepeaunHe. 2T0,
C OOHOW CTOPOHbI - KPy keKk-yMeAbIe Py Htt LOBOJILHO MPOCTas WTYyKa, KOTOpyto cnocobeH pa3BepHyTb
ornepaTop cpepHen pyku 1 NpefocTaBnTb YCAYrn C TUNMYHBIMU A1 onepaTopa busHec-npoueccamu. C
OpPYron CTOPOHbI - CHNTAETCA AOCTaTOYHO HAAEXHON N "AaNbHOCTPesibHON".

KocsiKk 3aK/1l04aeTCcsi B TOM, YTO CKOPOCTb Nnepenayun AaHHbIX U COBCTBEHHO OpraHM3auns CeTU 00CTAaTOYHO
cneumnguYHa, a ycjyra He cToJib (BO3MOXXHO - MoKa) pacnpocTpaHeHa u BocTpeboBaHa, 4Tobbl MOXXHO 6bI/10
CTPOUTb KOMMEpYECcKne ceTu.

Ho onsATb XKe, YaCTOTHbLIN pecypc Ans TakuUxX YCIyr - He JIMLEH3UpYyeTCs Aaxke B Poccnm**;


https://cdn.nag.ru/news.public.uploads/upload/images/20161216-0013.png
http://www.gsma.com/connectedliving/wp-content/uploads/2016/10/3GPP-Low-Power-Wide-Area-Technologies-GSMA-White-Paper.pdf
https://cdn.nag.ru/news.public.uploads/upload/images/20161216-0014.png

26,957-27,283 MIn 10 MBT

40,660—40,700 My 10 mBT
433,075—434,79 MIu 10 mBT
864—865 Ml 25 mBr (PaGoumit umxkn 0,1%, wm pexum LBT*)
868,7—869,2 MIy 25 MBr
5725-5875 Ml 25 mBr (PaGoumit umxn 0,1%, wm pexum LBT*)

* LBT (Listen Before Talk) — pexxum npocnywmBaHus nepen nsny4eHmnem
** Hy)KHO mpoBepuTb 1 ybegnTbCcsa BCe Xe...

BonbLIMHCTBO BEHA0POB 060pYAOBaHUSA NPU 3TOM CTapaloTCca "HAaTAHYTb 04eso" Tak, YTo6bl BO3MOXHOCTb
onepaTopCKOro MaHeBpa CO CMEHOW NocTaBLiuKa 06opyaoBaHus 6blna MUHMMaNbHA. U MNLEH3MOHHbIE
niaaTeXu JOBOJIbHO BbICOKME.

Bce AO0CTYNMHbIE PaAUuOTEXHOJIOrMMn loT ¢ xapaKTepucTukamMu B onoHOM Ta6nuue

Obnako

TpeTbs cocTaBNsOWan AOKTPUHbI - COBCTBEHHO pelueHne. CornacuTech, YTO TOJIKY OT TOro, 4TO Y Bac
nosib3a OT AAaT4MKa, KOTOPLIN LWWNeT TeMrnepaTypy 3a OKHOM - He CTOJIb Besinka, 4Tob KynnTtb 6a3oByto
cTaHuwuo y SigFox 3a HECKONbKO ThICSAY [,0/1/1apoB.

BoT ecnn 6bi cywecTtBoBaJZiIn MEXaHU3MbI, KOTOPbIE MO3BOTNIIN Obl 13 NnoNny4eHHbIX AaHHbIX AeNaTb BbIBOObI N
NMPUMEHATDb OHblE ON1A HaHECEHUA MOJ1b3bl, TO HeobxoanMa OOBOJIBHO CJIOXKHAsA VIHCbOpMaLI,VIOHHaﬂ cncrtema.
MoxxeT 6bITb, Oa)Ke uenas sKkocnmctema.

FepMaHCKasa HeKoOMMepYecKasa accounaumsa "MIHTepHeTa Bewen" (oa, He ToNbLKO B Poccum eCcTb accoumaumnm)
pucyeT BOT TaKylo KapTuHy "obnayHoro obcny>xmBaHus sewen":

External interfaces

APis, SDKs and gateways that act as interfaces for 3rd party systems (e.d., ERR CRM)

Analytics Additional tools

Algorithms for advanced calculations and Further development tools (e.q., app prototyping,
machine learning access management, reporting)

W

Data visualization
Graphical depiction of (real-time) sensor data
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Processing & action management
Rule engine that allows for (real-time) actions based on incoming sensor & device data

Device management
Backend tool for the manadement of device status, remote software deployment and updates

Connectivity & Normalization

Agents and libraries that ensure constant object connectivity and harmonized data formats

s1 nonpobyto onucaTk 3Ty cxeMy, Ho 60l0Cb, YTO MeCcTo, 0TBeAeHHOoe Ha Hare ans MoMX CcTaTel, MoXeT
MPOCTO KOHYNTbLCS. [03TOMY [0BOJIbHO XXUBOWN CTPOYKOWM, OMNSATL CHU3Y BBEPX:

1. A6CONIOTHO BCE AaHHble [OJIKHbI XPaHUTbCA B HeKOW "ba3e gaHHbIX". YTo normn4Ho. Mpuyem, He
TONbKO "QaHHbIE OT AAaTYUKOB" NU/UAK NOrv NOLKJ/IOYEHUSA, HO N, HaNnpUMep, KOHQUrypaunum yCTponcTs
(npmuBeT, NETCONF! MpueeT, SDN!) - nHa4ve Kak ke Bbl bygeTe ynpaBasaTb COTHAMU U ThiCA4aMun
yCTPONCTB?

2. Ces3aHHOCTL "Bewen" c "obnakom", pasymeeTtcs, obecnevnsaetca TCP/IP. OgHako Ha NpMKAagHOM
ypoBHe BaM byaeT Heobxoanm crneumnanbHbId NpoTokon. x MHoro. Hanpumep - MQTT.

3. YnpaBneHue yCTPONCTBaAMU - 3TO HE TOJIbKO KOHUIypauKns, HO 1 cornocTasneHmne ID KOHKpPeTHOro
0ATyYMKa C KOHKPEeTHbIM BlafjesibLeM, KOOPAUHATbl HaX0XAEHMSA YCTPONCTBA, onJjlaTa 1 npoyee.
MNoBepbTe, eCNn faTHYNKOB AOCTAaTOYHO MHOro, To Ha Device Management 6yfeT yxo4nTb MHOIO
BpeMeHN.


https://cdn.nag.ru/news.public.uploads/upload/images/20161216-0015.png
https://drive.google.com/file/d/0B76mIILGPPTZb0dudlA2NE5aX3c/view?usp=sharing
https://cdn.nag.ru/news.public.uploads/upload/images/20161216-0016.png
http://nag.ru/articles/article/30380/upravlyaetsya-programmno-idealnyiy-marshrutizator.html
https://en.wikipedia.org/wiki/MQTT

4. MpoueccuHr B obnake HeobxogMM ANA NCMOSHEHNS MPOLLECCOB CUCTEMbI. 3TO NPOMNMCaHHbLIE NpaBua
rno uenoyke event-action-trigger - "cobbiTne-gencrene-pukcayma'.

5. CooTBeTCTBEHHO BCe AENCTBUS HEOOXOAMMO NOMNbITaTbCA BM3yann3nMpoBaTb. OTa 3agadva npw
peasnbHO 06paboTke MUINNOHOB COBLITUI AOBOJILHO HETPUBMAJIbHA.

6. Mo BM3yann3npoBaHHbIM OaHHbIM HEOH6XOANMO cAeNnaTb COOTBETCTBYOLWME BbIBOAbLI. [1/151 9TOr0 HY>KeH
610K aHaINTUKMN.

7. N BO3MO>XHO NMOHan06sTCA HEKOTOPbIE AOMOJIHUTESNIbHbIE MHCTPYMEHTbI - HANPUMeEpP, PerynsipHbie
OTYeTbl Ha4YasIbCTRY.

8. 3aBeplaeTca nMpaMmmaka CTOPOHHUMU UHTepdencaMmn ¢ 4pyrmMmn NHMOPMaLNOHHbIMU cucTeMamun. B
HacTosllee BPeEMS HM OiHA CUCTEMa He CMOXXeT obonTumce 6e3 API.

N BOT cenvac, nocne Toro, Kak s gonmcan cegbmomn MYHKT, A BbIrA>XXY NMPUMEPHO TakK:

[ VIHTepHeT BCero: MHOOKTPUHaLns

MoTtoMy 4To TeMa "IHTepHeTa Bewen" byaeT pa3roHaTbcs Bce 6onblie, a nncaTb nNpo loT 6yayT BCe Yalle.
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