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NMUNOTHBLIN NMPOEKT

He ropur: Kak «MHTepHeT Bellen»
oT Al momMmoraeT nmpegoTBpalllaTh
TOpP(QSIHbIE TTOKAPHI

CoBpeMeHHble TeXHO-
NOrun CBA3N NOCTO-
AIHHO HaxoaAT cebe
HoBbIe cepbl NpUMe-
HeHus. OgHa U3 HUX -
TenemeTpwus. [okasa-
TeNbHbIM NPUMEPOM
CTan NUNOTHLIN Npo-
€KT, peanu3oBaHHbIW
komnaHuen A1 un

000 «HIU «EBponpwu-
6op» ana YN «bpecrt-
obnra3». Tenepb 3a
Temnepatypoun Topca
Ha TopdoxpaHunm-
wax, npeaoTBpallas
ero Bo3ropaHue, cne-
AUT aBTOMaTHKa — U
AEeNUTCA faHHbIMU C
YesI0BEKOM nocpes-
CTBOM «MHTEpHeTa
Bewwei» (loT).

3amMeTUTb — 3HAYMT,
npenoTrBpaTtuTb

[loxkapbl Ha TOpSHMKAX — SIB-
JIeHWe, Ype3BblYaiiHO ornacHoe U
NPHBOZSILLEE K 3HAUNTETIbHBIM 3a-
TpaTam MaTepHasIbHbIX 1 JIIOACKHX
pecypcoB Ha yCTpaHeHHe ero 1o-
cnexncruit. Ho ocobennyio npo-
6nemy Bosropatue tTopda npen-
CTaBJISIET JUIs TIPEANPUSTHIA, 3a-
HUMaWHXcs TopdponodbIueii.
[MpupoznHble MeCTOPOKIEHHS 3TO-
ro MCKOMaemMoro TOMJMBA CaMM
no ceGe ropsT HEYacTo U BBIrO-
paioT Ha HebosbLLyI0 ryOuHY, a
BOT [isi luTabesieif, B KOTOpble
OHO CKyIaaupyeTcs (Tak Ha3biBae-
MBIX KapaBaHOB), yrpo3a Camo-
TPOM3BOJIHOIO BO3rOPaHHs BIOJ-
He peanbHa. Ecnn BnakHOCTb 10-
ObiToro Topda nocruraer 35%, To
Temrneparypa BHYTPM KapaBaHa
TMOCTENeHHO HAYMHAET MOBBILLIATb-
cs1 (MzeT mpoLiecc pa3orpeBaHusl).
Crour eii nogusaTbca 0o 60-65 °C,
KaK TOp( Ha4yHeT TJIeTb, U BO3-
HMKHET PUCK CaMOBO3TOPaHHSL.

Takue moskapbl UMEIOT Cepb-
e3Hble 9KOHOMUYECKHE U IKOJIO-
rudeckue nocnencteus. O6bem
OJIHOTO KapaBaHa MOKET IOCTH-
ratb 10 TbiC. Ky0. M. [1py cropanun
Iaske 4acTH TaKoOro KapaBaHa
TPEeNpUSITHE TOHECET CYLLIECTBEH-
Hble yObITKH, KOTOPbIE BO3PACTYT,
€CJIM YUecTb pacxozbl Ha 60pbOy
c orHem cunamu MUC, yuep6
OKpYsKatoLLieii Cpelie 1 310pOBbIO
moneil. A eqUHCTBEHHbII criocob
MpeOTBPATUTh BO3ropaHus — 3T0
TMOCTOSIHHO OTCJIEKMBATb TEMIIe-
patypy B TopdsHbIX OypTax.

Buenpennas B pesynbrare pea-
JM3aLMK TApTHEPCKOro MPOeKTa

kommnanuu A1 u OO0 «HIIL «EB-
porpu6op» cucrema MO3BOJISIET
NPpOBOAUTD MOCTOSHHbBI MOHUTO-
PUHI U OTCJI€XKUBATb AWHAMUKY
N3MEHEHU TeMIIepaTypbl BHYTPU
TOpQSHBIX KapaBaHOB, PeOTBPa-
L1asi BO3HUKHOBEHNE CaMOBO3r0-
paHuii Ha MONISX AOObIUU.

Jlo cux nop nonoGHbIe 3amepbl
MPOBOMJIMCH BPYUHYIO: IEPCOHAJT
TOPONOOBIBAOLLMX MPEANPUSITHIL
eXXeIIHeBHO 00X0MI KapaBaHbl 1
cobupant naHHble 00 X COCTOSIHHM.
Ho Tenepb 3Ty 3aia4vy BbIIIOJIHAIOT
YMHbI€ NaTUYUKU, IPOTECTUPOBAH-
Hble Ha 6ase VI «Bpectobiras».
JlaHHble aBTOMAaTMYECKU Mepe-
HAIOTCS HA MOHUTOP AKCTIeTYepa
yepes NB-loT-cetb Al.

becnpoBogHas cBAA3b
Aand «KMHTepHeTa
Bewen»

NB-IoT (Narrow Band Internet
of Things) — sto cranaapt Gec-
TPOBOJIHO¥ CBSI3H, paspabOTaHHBI
17151 «<MHTEepHeTa Betueit». OH obec-
neuynBaeT paboTy yCTPOIICTB Te-
JeMeTpuu — B CIy4asx, Korza
KPUTHYECKH BaXKHbI HE 00beM Ie-
penaBaeMbIX NaHHbIX U LIWPOTA
KaHasa, a JUITebHOE BpeMsl aB-
TOHOMHO# paboTbl M OOLIMPHbIIT
OXBaT CUrHa’a.

B okts16pe 2017 rona A1 crana
nepBo¥i 6eopPyCCKOii KOMIAHKUE,
nosyuuBLIeil paspeluenue ot [o-
CyZapCTBEHHOM KOMMCCHH IO pa-
nuouactotaM npu Cosete be-
3omacHocty PecriyGnvku Benapychb
Ha 3aMyCK B KOMMEPYECKYIO IKC-
nnyarauuio cetu NB-loT B aua-
nasone 900 MI'u. VimenHo oHa 3a-
JIeMCTBOBAHA B MHOTOUMCJIEHHbIX
MpOEKTax M0 MOHUTOPHMHTY pa-
60Tl 060pYLOBaHMS, PeANU30-

BaHHbIX 32 NOCJIEJJHYE FOIbl B Ha-
111eii CTpaHe.

«A1, KaK mpoBaiifep TeleKoM-
, UKT- 1 KoHTeHT-ycnyr, BUAUT
OorbluMe NepCreKTHBb B Pa3By-
THU TEXHOJIOTHI1 TS «<MHTEpHeTa
Bellleii». BHenpenne nomno6HbIX
peLleHni1 AeMOHCTPUPYET, UTo Ie-
pexon Ha UMPPOBbIe CUETUNKU U
IaT4MKK 3HAUNTEJIbHO 0Oserdyaer
KU3HD, NOBbILLAET 3PPEKTUBHOCTb
1 GesonacHocTb paboThl Gesno-
pycckux npennpusituit. Ha Gase
cetn NB-IoT ot Al takke peanu-
3oBaHbl npoekTbl 4151 VI «Bpecr-
o6nras» u YIT «Burebckobras»
110 KOHTPOJIIO M YUeTy rasa Ha ra-
3opacrnpefenuTesbHbIX MyHKTaXx.
B lomenbckoit 1 Musckoii o6na-
CTSIX 3Ta TEXHOJIOTHs! IPUMEHSIETCS]
IJIs1 TIOKBAPTHPHOTO y4yeTa rasa.
Ona xe 3azeiicTBOBaHa B pellle-
HUSIX 1O y4eTy pacxofa BOZAbI,
npubopax sHeproyuera, B OXpaH-
HbIX KOMIUJIEKCAX B PA3JIMUHbIX pe-
ruoHax benapycu.

Ycnernas peanusauust NuioT-
HOTO MapTHepPCKOoro npoekra c Y11
«Bpecrobiras» 1 000 «HIIL] «EB-
ponpu6op» B epcreKTHBe N03BO-
JIUT UCTIOJIb30BATh ITOT YCMELIHbIN
OMBIT ISt MacIUTabMPOBaHUs pe-
LIIeHWs] ¥ Ha Jpyryie O0ODbeKTbI M0
BCeit CTpaHe, a Takxke B cepax,
rzie HeoOXOIVM LIEeHTPaM30BaHHbIi
KOHTPOJIb pacrpesesieHHbIX 00b-
eKTOB», — OTMeTWJ1 3aMeCTUTeslb
reHepasIbHOro JUPEeKTopa Mo pas-
BUTHIO KOPIIOPaTUBHOrO CerMeHTa
kommnauuu A1 Pobepr JatusH.

Cerb NB-IoT pa6otaer paske
TpY HU3KOM YpOBHE CUTHAA, 110-
3TOMY C ee MOMOLLbIO MOXKHO CO-
OupaTb JaHHbIE C IaTYMKOB, pac-
TMOJIO>KEHHDbIX B CaMblX CJIOKHbBIX
1 yAaJIeHHbIX JIOKALUMsX. A 60Jib-
was emkoctb NB-loT-cetn nos-

BOJISIET MOAKJIIOYATb IECSTKM Thi-
Cs1Y YCTPOJCTB Ha OfiHY 0a30BYI0
craHuuto. [1pn aToM B 9HeprocHe-
peraoLieM peskiuMe CpoK paboTbl
BcTpoeHHoi1 Gatapen NB-loT-
YCTPOWCTB MOKET TOCTUTaTh Jie-
CSITH JIeT.

«npl/l OpraHu3aly MOHMUTO-
pHHra TemrnepaTypbl KapaBaHOB
Ha MoJIsIX J0ObIUM TOpda BaXKHO
Obi70 momo6path Takoe 06opy-
IOBaHMe, KOTOPOE M03BOJISIET Ne-
penaBaTb AaHHble aBTOHOMHO U
He HY’)KI.aeTCs1 B TOCTOSIHHOM TOJI-
KJIIOYeHnn K 3rektpocetn. Tex-
Honorust NB-IoT nonHocTbIO CO-
OTBETCTBYET 9THM TPeGOBAHMUSIM.
Mel yxxe MorM y6enuTbcst B ee
3P PEKTUBHOCTU NPH OPraHU3aLMN
MOHHMTOpPHHra paboTsl 060pyHO-
BaHMsl CHICTEM ra3opacrpefiesieHnst
— MpezibIAYLLEro MPOeKTa, peanu-
30BaHHOrO B napTHepcTBe ¢ Al u
000 <HIIL «EBponpuGop». Ha-
KOIJIEHHBIV OIbIT OYEHb npuro-
AWJICA TPU BHEAPEHWU aHaJIornY-
HOTO pelleHus s MPeanpUsTHit
Topdonobbiun — U, 6e3yCI0BHO,
MOBJIMSUT B TOM YKCJIE U Ha BbIOOP
NMapTHEPOB», — PaccKasas Havalb-
HMK OT/ieNla SHePreTHKH, TeemMe-
XaHUKU U 3alUTbl ra3onpoBOLOB
ot koppo3uu YII «bpecrobiras»
Anppeii Konsana.

Bonpoc TexHuKu

«[Tpoekt mo 3asBke YII «bpe-
cTo6ra3» Obisl B3ST B pa3paboTKy
B Mapte 2022 roga. lng ero pea-
TIN3aLUK UCTIOJIb30BaJIoCh MPOBe-
PEHHOE NAThIO rOAaMHU YCIELIHOM
3KCIUTyaTaLyy Ha pasinyHbIX 00b-
eKTax pelleHle — aBTOHOMHbIe
KOMIIIEKChI Teniemerpun Region-
telematic/LLIPI1, pa3paGoTaHHblie
HalIMM TpejnpusiTUeM CleLu-
aJIbHO J17151 UCTIOJNIb30BAHNSI B CETSIX

NB-IoT u B TecHoM coTpynHuue-
cTtBe ¢ Al Kak npo.aitiepoM co-
OTBeTCTBy}OU_[eIZ TEXHOJIOTUN», —
nosiciun aupextop OO0 «HIILI
«EBponpubop» Cepreit Lllamikos.

Ha moandukaumto nporpamm-
HOro o0ecre4yeHus: 1 KOHCTPYK-
THBA CUCTEMBI 71 HYXA TOp¢do-
IOOBIBAIOLLMX MPEANPUSITHIL MO-
TpeboBasoch BCero 1pa Mecsua.
Kommnsnekc MOXeT KOHTpPOIUpO-
BaTb O BOCbMU TOYEK TeMIiepa-
Typbl B Auanasoxe ot -60 no +300
°C, 06xozs1Ch pH 3TOM 6e3 BHell-
HEero MCTOYHMKA NMUTAHUSI. I[J]Sl Te-
JIeMEeTPUM HUCIOJIb3yeTCsl HU3KO-
sHeprerudeckuit NB-loT-kanan, a
CaMHU aHHble MOTYT 6bITb WHTEr-
PYpOBaHbl B I06YI0 CHCTEMY AMC-
rneryeprsalv UJn nepenaHbl B
«0671aKo».

VHTepecHoiT 0COGEHHOCTBIO
pelueHust cTan BblIOOp B MOJb3y
SIM-uMnoB BMECTO TpaaMLMOHHbIX
SIM-kapr. B otinume ot nocnen-
HUX, YMIIbl MOHTUPYIOTCS HeENo-
CPenCTBEHHO Ha MeYaTHYIO IUIaTy.
U ato obecrieunBaet Lesblil psiz
NpeMMyLIEeCTB — B MEPBYIO OYe-
penb, 6osee WMPOKUI aMANa3oH
pabourix Temnepatyp 1 6oee Bbl-
COKYIO 3JIEKTPO- M BUOPOYCTOI-
UYNBOCTb.

A1l cocpenoTounna yCuius Ha
pasBepTbIBaHMM MOKPbITHUS NB-
IoT B cooTBETCTBUM C MOTPEOHO-
CTSIMM OpraHM3aLMM-3aKa3uKKa.
CeronHsl sTa CeTb HaCUUTbIBAET
cBbitie 750 6a30BbIX CTAHLIMIA MO
BCeii Tepputopun benapycu. Tam,
rZie 3TOro TPeOyIOT HysK bl 3aKa3-
4KKa, KOMIaHHs TOZIKJII0YAET HO-
Bbl€ MOILIHOCTH.

HoBble 3apaumn
N HOBbIe

nepcneKTunBbl

[Tomumo TOpdonepepadaTol-
BaIOLLMX MPENpPHUSITHIA, peLleHne
Ha 6aze NB-IoT u kommiekcos
Region-telematic MoxeT ncnosb-
30BaTbCsl B APYrux cdepax, riae
HeobOxonum c6op nokasaresei
Temneparypbl. Hanpumep, ceituac
NapTHepbl pacCMaTpPUBAIOT BO3-
MO3KHOCTb €ero NpHMeHEeHHs B
CeNbCKOM XO3§CTBE — AIJIsl MO-
HUTOPKHIa TemMIiepaTypbl CeHaxa
B CMJIOCHBIX XpaHunuiax. Kpome
TOr0, KOMIIJIEKC JIETKO afanTupy-
€TCs1 17151 KOHTPOJIs1 IaBJIeHUs] pas-
JIMYHBIX Cpe]l, a TaKKe KOMOUHHU-
POBaHHbIX NIOKa3aTesiei (1aByieHus
¥ TeMIepaTypbl). ITO M03BOJISIET
paclMputb cpepy NpUMeHeHus
peLleH s Ha NpenpUsITHs 3Hep-
reTM4eckoro, HeTexMMM4IeCcKoro
KOMIUIEKCOB, OOl MPOMBILI-
nenHoct. Heobxonnmas 6asa st
3TOrO yKe eCTb — JIeJI0 JIMLIb 3a
ajanTauueil noj HOBble 3aJjauM.

YHuTapHoe npeanpuatmne «Al»
YHM 101528843





