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MpeumyLecTBa HOBOIN TeXHONOTUU
CocTaB cUCTEMbI U TEXHONIOTUM
IPPEKTUBHOCTD

CermeHTbl pbIHKa MHTEPHET Bellel

Mup nHTepHeT Beweli (loT, Internet of Things) o6beaAnHAGT UCTOUHUKM AaHHBIX U LUutatol

UCNONTHUTENbHbIE yCTpOVICTBa 1 BXOo4uUT B VIHd)paCprKTypy CUCTEMbI MOHUTOPUHIA U OpI/IeHTaLI,VIﬂ Ha KAUeHTa
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NpaBAeHNA, MacLITab KOTOPO MOXeT HauYMHATLCA OT OJHOTO JIMYHOTO CMapTdOHa 1
ynp ! P A pTé Mpynna R&D
[LOXOANTb [0 Pa3MepPOB TPAHCHALMOHaNbHbIX KOPNOPaLMii C pacnpeaenéHHOMN ceTblo

LEeHTPOB 06paboTKM AaHHbIX.

Bnaropaps TexHonornum 0T ctoumocTb cbopa nHGopmaLMu CTAaHOBUTCSA JOCTYNHOM

60s1ee WMPOKOMY Kpyry KOMMEPUYECKUX U UHANBUAYANbHbIX NOTpebuTenei.

«loT — Hawe Heu3bexcHoe bydyuwiee u me KOMMAHUU, KOMopble paHbuwe 8cex
3alimymcs amum, 6yoym umemeo KOHKypeHmHsle npeumywecmea» (C.Cyanmos,
MMK).

MoTeHuManbHbIV NoTpebuTenb MHOPMaLMM — 3TO NosIb30BaTe b Bellel, KoTopomy

BA)KHO 3HATb COCTOsIHME 3TUX Belelt B 1tobe Bpems v B 1to6om mecTe.

10T AaTuMKM U3MEPEHUA TEMNEPATYPbI, BAAXKHOCTU, KUCNOTHOCTHM, AaBNEHUA, HYaCTOTbl,

WHTEHCMBHOCTM OCBELLEHMA, PACX0Aa, NPUCYTCTBUA, ABMMKEHUA, AedopmaLmn 1 Apyrnx
XapaKTEPUCTUK HAXOAAT CBOE NPUMEHEHME BO BCEX OTPACAX U KU3HEHHbIX CUTYaLWMAX,
1 3T0 cnocobcTeyeT 60/1ee ONepPaTMBHOMY M BEPHOMY MPUHATUIO PELIEHWI K

pearnpoBaHuIo Ha cobbiTuA.

«C moeli mo4Ku 3peHusi, 0CHOB8HOU pocm mexHos02uu UHmepHema sewieli bydem,
npexde 8cez20, 8 KPYNHOM KOPNOPAMUBHOM U 20CyOapCmeeHHOM cekmopax. B Hux
celiyac cyusecmeayem oveHb MOWHbIL CPOC HA CHUMXeHUe u30epxek, Ha
rnosblweHue 3gphekmueHoCcMu npou3800CMeeHHbIX MPOYECCos - U UHMepHem
seweli mozeonsem smo coesname. Ec/u 2080pume Mpo U2poKO8 U HUWU, KOmopble
b6yoym Haubosiee aKMUBHO pazsusamMscs celiuac - amo, npexoe ecezo, busHec-
uHmezpayus. busHec-uHmMezpamopsl - Mo KOMNaHuu, Komopslie bepym Ha cebs
cOOPKY MPOeKmMos 8 UHMepecax 3aKA34UKO8 U 20Moabl UHBECMUpPo8ams, 8 Mom

Yucse, ceou OeHbau 8 c030aHuUe peweHuli 3akaz4yuka» (b.rnaskos, Poctenekom).



3a/lauy MUpa UHTEPHET

Bellen

C60p uHPopmauum 1 nocneaytoulan eé
06paboTKa — CHUMKEHME NoTepb
pacnpegnensembix v noTpebasembix
pecypcos, onTMmmu3aLusa 6usHec
npoLLeccos, NosblweHNe 3GpHEKTUBHOCTH
NPUHATUA peLleHnin U onepaTUBHOIO

pearnpoBaHnA B HELUTATHbIX CUTYaLUUAX.

ABTOMaTM3aLMA — NOBbILLEHNE

3 dEKTUBHOCTM M NPOU3BOAUTENILHOCTU
AOCTUraeTcs U 3a CHET AOMONHUTENBHOM
aBTOMATM3aLMM YIKe CYLLeCTBYIOLWMX
NpOLLeCCOB, TaKNX KaK MOHUTOPUHT
COCTOAHMA YAANEHHbIX U pacnpeaen&HHbIX
obbekToB. Hanpumep, «berywiuii» ceeT -
ynpas/ieHne OCBEeLLLEHHOCTbIO Ha 0porax,
B 06LL,eCTBEHHbIX MeCTax, Noabesaax,

KBApPTUPHbIX NAOLWaaKax.

Jlokanmsauma HeLWTaTHON CUTyaLmm
(aBapwuu) u, Kak cneacTeue, eé
onepaTMBHOE U Ka4eCTBEHHOE YCTpaHeHue
3a CYEeT CBOEBPEMEHHOTO

MHOOPMMUPOBAHUA O MECTOHAXOMKAEHUM U

«Cnpoc onpeaenaet npeasoxeHue n HaO60p0T npeanoxXeHune onpegenaert cnpoc»

MpeanoxeHue dbopmupyeT cnpoc yepes

ACCOPTUMEHT Npon3BeAEHHbIX TOBApPOB U

B 1926 Hukona Tecna B UHTEPBbIO ANA
yepes ux LieHbl. B cBoto ouepeap, cnpoc .

B wypHana «Collier’s» ckasan, uto B

onpeaenset 06bEM U CTPYKTYpY

byaywem pagmo byaet npeobpasoBaHo
TOBApHOro NpeanoXKeHUs, TaK Kak .

B «BO/IbLIOI MO3r», BCE BELUM CTaHYT
BOCMPOW3BOAMTCA TONbKO TO, YTO

YacTbio €ANHOTO Lenoro, a
npusHaHo notpebutenem...» (n. 15, ctatbs

«CMPOC W NMPEAJTIOMEHWE»). CropuTs

34eCb TaKXe 6€CI'IepCI'IeKTMBHO, KaK

WHCTPYMeHTbI, 61aroaaps KOTopbIM 3TO
CTaHeT BO3MOKHbIM, ByayT nerko

o nomMeLLaTbCA B KapMmaHe.
BbIACHATb, YTO NEePBUYHO: ANLO NN

Kypuua e B 1990 BbinyckHUK MIT, oauH u3
oTuoB npoTtokona TCP/IP, AxoH PomKu
co3gan nepsyto B Mupe nHtepHeT-
Belb. OH NOAKNIOUYNA K CETU CBOM

TocTep.

[IperMyIiecTBa HOBOM TEXHOJIOTHUHU

CeTn MHTepHEeTa Bellei Bo BCeX CTPaHax CTPOATCA B OCHOBHOM Ha HEIMLEH3MPYEMbIX
ISM-yacToTax (ISM - Industrial, Scientific, Medical); 8 Poccuu aTo 2,4 My, 915 Mrlu,
868,7 — 869,2 Mrl'u, 433 Mlu, 169 Mru,

1.C HoBOW TexHOIOTME OTNAajaeT HeobXoAMMOCTb B NPMOBpeTeHUN 1 0bCnyKMBaHUM
SIM-KkapT;

2.13-3a otcyTcTBMA SIM-KapT NOBbILWAETCA HAAEKHOCTb IKCNAyaTaunm loT yCcTponcTs B
JKECTKMUX KNIMMATUYECKUX ycnoBusax. Pabounii ananasoH Temnepatyp ansa SIM-kapT
orpaHuyeH muHyc 15°C, a ero anbtepHaTMBHOE peleHne CHIP SIM noka He nonyyuno

LUIMPOKOTO PacnpoCTpaHeHus;

3.CHW)KaeTca aboHeHTCKas naaTta Ha 06CyKMBaHUE CUCTEMbI MOHUTOPUHTA.
CroumocTb loT 6a30BbIx CTaHUMIA U MX 0B6CAYKMBAHWE AELIEB/E, YEM Y aHANOTUYHbIX

cuctem GSM MOHUTOpPUHra;

4.C HOBOM TEXHONOTMEN CHUXKAETCA CTOMMOCTb |0T YCTPOMCTB, TaK Kak CTOMMOCTb

pafmo MoAayNA B HECKONbKO Pa3 MeHblUe No cpaBHeHuio ¢ GSM-mogaynem.

5.C HOBOW TEXHONOTUEW Ha HECKONbKO NOPAAKOB CHUXKaeTcs aHepronoTpebaexue loT
YCTPOMCTB. ITO NO3BOAAET NPOU3BOAUTL 060PYA0BaHME paboTatoLLmMe HEeNPepbIBHO OT

oA HOM H6aTapelikn B TeYeHMEe HECKO/IbKUX NeT.
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CocTaB cMcTemMbl U TEXHONOTUA MOHUTOPUHTa

10T AaTYMK B 3aBUCTMOCTM OT UCMNONHEHUA NPeobpasyeT GU3NYECKUIA CUTHAN, MPUHUMAET, PETUCTPUPYET,

obpabaTbiBaeT M NepefaéT faHHble B ceTb |0T WAO308 UAK HA CepBEP CUCTEMbI MOHUTOPUHTa LIOA.

MNepepaBaemble faHHble MOTYT HbITb KOAMPOBaHbI MeTogoM XTEA 128, 256 unu 512 6uT. loT gatumk

MOXeT 6bITb 060pYA0BaH AUCKPETHbIM/PeneiHbiM, aHanorosbim, LdposbiMm nau LLIMM Bbixogom ans

yNpaBAeHUA BHELIHUM YCTPOMCTBOM. Tunbl GU3NYECKUX BENUUUH — TeMNepaTypa, AaBAeHne, BNaXKHOCTb,

ocseleHHocTb, CO2, PIR, yaap, Bubpaums, pacxog, (ras, Boaa, TeNN0Ban U 371eKTPO3Heprus), ypoBeHb

wyma, HanpaXeHune, TOK, MOLWHOCTb.

loT LWnto3 (Basosas CTaHuMA) NPUHUMAET AaHHbIE OT pacnpeAenéHHbix 0T gatumnkos. Heckonbko loT

LU/H030B aBTOMATUYECKM OPraHu3ytoT MHGOPMaLMOHHYIO CeTb A/1A Nepesiayv AaHHbIX Ha cepBep cUcTeMbl

moHuTopuHra LLOJ v npuéma komaHg, ot LOJ ana ucnonHeHus Ha cTopoHe 06bekTa MOHUTOPUHTa. B

3aBMCMMOCTM OT Nepuoaa nepeaayn AaHHbIX LWAKO3 MOXKET MPUHUMATL JaHHbIe OT HECKO/IbKUX ThicAY loT

[ATYNKOB PACOIONKEHHBIX Ha paccToaHUK Ao 10 Km. OnumMoHanbHo 10T nmeeT BCTpoeHHbI GSM moaem,

KOTOPbIN CNYKUT pe3epBHbIM KaHa/IOM NepeAayu JaHHbIX Ha CepBep CUCTEMbI MOHUTOPUHra, u INTOHACC-

I'IpVIéMHVIK ANna onpenenieHna TOYHOro BpeMeHU U KOOPAMHAT MECTONO/I0XKEeHUA.

10T cepsep c60pa AaHHBIX — 31EMEHT MHDOPMALMOHHOW cUCTEMBI ANA cBopa U pacnpeAeneHuns faHHbIX

mexay LOJ 1 nonb3oBaTenamv cucTemMbl MOHUTOPWHra. B 3aBUCMMOCTH OT Tpe6oBaHMi cuctema

MOHUTOPUHIa MOXET COAepiKaTb HECKOJIbKO |0T cepBepoB cbopa AaHHbIX. B NpocTbix cucTemax

MOHUTOpUHTa loT cepBepom c60pa AaHHbIX MOXKET C/TYKUTb paboyee MECTO KMEHTa.

10T KNMEeHT — cMapTdOH, NAAHLWET UK MHOE KomnbloTepHoe cpeacTBo ¢ OS Android, Linux nan Windows.

JluHeinka [oT npogyKTOB

GM1-xx loT wnio3 WUHTepdelicsl — WiFi 802.11n, Ethernet, LoRa 868, 4xUSB, 4
OMNCKpeTHbIX Bxoaa; Mpoueccop - 1.2GHz 64 bit ARM Cortex A53
GM21-xx | WiFi Touka gocryna HTepdeicsbl — WiFi 802.11n, 3 wt GPIO/LLIWM uau 1wire, 1 ADC, 1
cetn loT peneiiHblit Bbixog AC 250V 7A; Npoueccop 80MHz 32bit ESP8266
GM22-xx | LoRa Touka gocryna NuTepdeiicl — LoRa 868, RS485, USB, UART TX/RX, 9 wt GPIO/LWIMM
cetn loT nnun 1wire; Mpoueccop 72MHz 32bit Cortex M3
GMp-xx Apantep nutaHua AC 220V/DC BcTpanBaemblit MoAynb NuTaHwus, Usbix 5V (IBbix 0.4 —
2A B 3aBUCYMOCTU OT UCTIOJTHEHUA)
GMs-xx MporpammHoe obecneyeHne — paboyee MecTo agMUHUCTPaTOPA,
knveHT (Android, Linux, Windows), dopmbl 0T4ETOB.
GMa-xx Akceccyapbl Bpenok, aHTeHHbI, Kopnyca, KabenbHble C6OPKK, Aucnneu,
YCTPOWCTBA BBOAQ, KPENEX U Ap. COrnacHo TpeboBaHUAM NPOEKTa.

CornacHo nccnegosaHuio Ericsson
«CambiMM BOCTPebOBaHHbIMU cpeam
POCCUIACKUX NONb30BaTENIEN PELLEHUAMM
A1 YMHOTO A,0Ma ABAAOTCA
NOAKNOYEHHbIE AAaTYMKM YTEYKU BOAbI
(54%), cuctembl 6e3onacHoctu (53%) u
AeTekTopbl abima (52%), a Takke
pa3HoobpasHble peleHus,
No3BO/IAOLLME SKOHOMUTb Ha NiaTexax
KX: Hanpumep, cnctema KOHTPOAA 3a

notpebaeHnem anekTpoaHeprum (50%)»
[luTaThl

Camoii nonynapHoi loT-nnatdopmoii
ocTatoTcA cMapTdoHbl. PaspaboTumkos
Mo6unbHbIX loT-cepBucos 3a 2016 rog, ctano
60blue Ha 14%». HacTonbHble peLieHuns
OCTaloTCA NOMYAAPHLIMU B OPUCaX KOMMAHUM

YK, 3K, TCXK...

«B 2021 ropy exeaHeBHO B Mupe byaet
npoAasaTbca 60/blLe MUINNOHA YCTPONCTB
loT». «lMo gaHHbIm Ericsson, kK 2021 roay B
VHTEPHET BbIAAET He MeHee 16 munnnapaos
YCTPOICTB, OTHOCALLMXCA K KaTeropwmu Internet

of Things» - ucmoy4Huk.

CermeHTbl pbiHKa loT B 2016 r

76

W Kpocc-ueaycTpuansHbli (19,7%)
M NpoussoacTeerHbIR (64,3%)
Notpebutensckui (7,6%)

B [ocyaapcTeeHHbIn (8,4%)


http://www.content-review.com/articles/35575/

OpI/IeHTaL[I/IH Ha KJIMEHTa

Mbl yBepeHbl, YTO NPUHLMM MHANBUAYANBHOTO NOAXOAA B PeLleHnmn

[TatenTn! PO

No/b30BaTe/IbCKUX 33434 NoBblwaeT 3dpGEKTUBHOCTb IKCNAyaTaLmm 1 NpoanesaeTt
CPOK W3HK loT pelueHus.

['pynna uccienoBaTesield U pa3paboOTIYNKOB

CI0COB ®OPMUPOBAHHS o
BbIXOZHOM HH®OPMALIHH 110 Halwm nHKeHepbl MMELOT ycneLwHbli onbIT paboTbl 6onee 10 net B 061acTi co3gaHus
COCTOAHHWIO MHOXXECTBA BXO/ZIHBIX
CUTHAJIOB B CUCTEMAX CEOPA,
TPEOBPA30BAHHS!, IEPE/IAYH CTaLMOHapHbIX 06BHEKTOB, aBTOMATU3aLLMM YNPaB/IeHUs, aAanTUBHbLIX CUCTEM nepeaayn
JIAHHBIX Y YTIIPABJIEHUS

NPOrpammHO-annapaTHbIX KOMM/IEKCOB MOHUTOPUHIA MOABWMMKHbIX U YAANEHHbIX

[AaHHbIX, YCTPOCTB c6opa 1 nepesaqn AaHHbIX, @ TaKKe 06yYeHUA U TEXHUUYECKOro

conposoXaeHuA.
CII0OCOB PETUCTPALIMU ITAKETOB
HABUT'ALIMOHHBIX JAHHBIX,
MEPEJIABAEMBIX I'JIOBAJIbHOM
CHCTEMOM HABUTALIMU U
XAPAKTEPU3YIOIIUX
MECTOIIOJIOXKEHHME ABWKYILEIOCA
OBBEKTA

PA3PABOTYMK AMMAPATHO-MPOrPAMMHbIX
CPE/ICTB PACMPELENEHHbIX CUCTEM
MOHUTOPUHTA N YNPAB/IEHUA

Fennoc MOHUTOPUHT

r.Mocksa

SmortNode v2.1
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