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ﬂ PykoBoaCTBO NoO 3Kkcnnyataunm

DEKACT OEKACT BCKM iWAN NB-loT

AHHOTaUMA
HasBaHue ookymeHTa PykoBoacTteo no akcnnyatauun JEKACT BCKM iWAN NB-loT
HaTta nocnegHero uameHeHus 26.01.2026
Tekywasn peaakuusi AOKYMeHTa 1.10
Crartyc YTBEpPXOEHO
OnucaHue AOKyMeHTa Pykosoacteo no akcnnyatauun JEKACT BCKM iWAN NB-loT

XypHan nameHeHunn

Homep OaTta ABTOp OnucaHue usMmeHeHun

M3MeHeHus M3MeHeHus

Ne 1.0 14.10.2021 WypbiruH P. A. HayanbHas Bepcus

Ne 1.1 20.10.2021 WypbirvH P. A. O6HoBReHne nnncTpaummn

Ne 1.2 02.11.2021 WypbiruH P. A. OO6HoBREHME nnncTpayun

Ne 1.3 21.11.2023 depses C. P. PecTpykTypn3sauuns, obHOBReHE AaHHbIX

Ne 1.4 26.12.2023 denses C. P. O6HoBNEeHNe aaHHbIX

Ne 1.5 26.01.2024 depnsies C. P. O6HoBNEHMe nnncTpauun

Ne 1.6 26.02.2024 depses C. P. WcnpasneHune owmnbok

Ne 1.7 29.08.2024 densies C. P. O6HoBneHne nHpopmayum o6 owmnbkax

Ne 1.8 26.05.2025 depses C. P. [obasneHne nHpopmaumm o6 otobpaxxeHnn onboK Ha
aucnnee n HoBbIX MYHKTaX MEHI0 YCTPONCTBA, N3MEHEHUE
onucaHusi onBoK NpopbiBa M NPOTEYKN, [obaBneHne
onucaHust NpoToKona MHopMaLMoOHHOro obmMeHa n
dopmaTa coobuieHnn NB-loT

Ne 1.9 26.12.2025 depses C. P. VcnpasneHne ownbokK, akTyanusaumsa nHgopmaumm o
BM3yanbHOM CbeMe, JobaBneHne CxXxeMbl MEHIO

Ne 1.10 26.01.2026 depsies C. P. Hob6asneHne nHhopmauumn o6 oTobpaxxeHum Bepcum

nporpamMmmMmHoOro obecne4veHus Ha gucnnee
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V4
PyKOBO,EI,CTBO Mo 3KCruityatauunuu
y 4 .
DEKACT OEKACT BCKM iWAN NB-loT
BBepneHue

HacTtosiwee pykoBOACTBO MO 3KCNnyaTauuu cCOOepXUT cBedeHust o cyetumke Boabl OEKACT
BCKM iWAN NB-loT (ganee BCKM iWAN NB-loT, cyeTynk unm yCTpOWCTBO) NPOM3BOACTBA
OO0 «[ekact», npegHasHad4eHHOM AOnNa UW3MepeHuss obbema nUTbeBOM BOAblI MO
CaHluH 2.1.4.1074-01 »n BOoAbl B TEMNOBbLIX CETAX W cuUCTeMax TennocHabxeHus no
CHwulM 2.04.07, B xunbix gomMax, a Takke B NPOMbILUMEHHbIX 30aHUAX NPU YYETHbIX onepauunsx,
NONy4YeHNs [LOMNOMHUTENbHbIX NapaMeTpoB aHanUTUYEeCKMM Cnocobom, WX XpaHeHus u
nepegayn KoHeYHOMY nonib3oBaTento no paguouHtepdency. [LOoKyMeHT npegHasHadyeH Ans
aTTeCTOBaHHbIX CneuManucToB, obecneyMBalOWMX MOHTaX W 3KCnnyaTauuio YCTPOMCTBA,
NPOEKTUPOBaHME WHTENNEKTYyalnbHbIX CUCTEM Yy4yeTa BOAOCHabXeHus, Takmx Kak «Smart
Metering», «YMHbI loMm» n ap.
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1) PyKoBOACTBO Mo 3Kcnfyataymm
y 4 .
DEKACT JNEKACT BCKM iWAN NB-loT

OnucaHue nspenus

Cuetyuk Bogbl BCKM iWAN NB-IoT coctouT M3 OgBYyX OCHOBHbIX YacTen: NMPOTOYHOW YacTu u
SNEeKTpoHHOro 6rnoka. Ha nepegHen naHenn cyeTyMka Haxogutcs gucnnen. O6wwuini Bua
yCTPOWCTBa npeacTasBneH Ha pucyHke 1.

PucyHok 1 — O6wmin Bug yctponcraea

[MpoToyHas YyacTb COCTOUT U3 N3MEPUTENBHON KaMepbl U KpblfbYaTky, BpaLlaloLlencs Ha ocu B
N3MepuTenbLHON Kamepe.

ONEeKTPOHHbIA BNOK COCTOMT M3 nnaTtbl C OUCNIIEEM, BblYUCAUTESNIbHOIO MWKPOKOHTpOMnepa,
ONTUYECKOro nopTa, pagnouHTepdenca ¢ aHTeHHonm u  SlIM-kapTon, patuymka o60poTOoB
KpbIITbY4aTKN B MPOTOYHOW YacCcTu 1 ANieMeHTa NUTaHUs.

Cuetunk BCKM iWAN NB-loT wuamepsier notpebneHve Boabl, OOHapyXvMBaeT HewTaTHble
cutyauumn (owmnbkn), 3anucbiBaeT LaHHble B NOYAcOBOM apxXvMB M Nepefaer MX KOHEYHOMY
notpebuTento No pagnonHTepdency.
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ﬂ PykoBoaCTBO NoO 3Kkcnnyataunm

DEKACT OEKACT BCKM iWAN NB-loT

I'a6apMTHb|e n npuncoeanHuUTesribHble pa3mMepbl
YepTex obuiero BMaa ycTponcTBa NpeacTaBieH Ha pUCyHKe 2.

B

!

PucyHok 2 — YepTtex obwero Bnga

MabapuTHble pa3Mepbl YCTPOWCTBA NpuBeaeHbl B Tabnuue HUxXe.

OvameTp L, mm Macca, kr,
YCNOBHOIO He Gonee
npoxoaa

ay15 170(130) 110(80) 85 77 G% Gl 0,6(0,5)
ny20 230 130 85 77 G1 G% 0,7

TexHUYecKkne xapakTepuCcTUKK

MapameTtp 3HavyeHue

OunameTp ycnosHoro npoxoga, Ay, mm 15 20

MeTponornyeckun knacc* A B C A B C
MuHMManbHbIA pacxoq Bodbl Qmin, M3/ 0,06 0,03 0,015 0,10 0,05 0,025
MepexoaHbin pacxon Boabl Qi, M3/u 0,15 0,12 0,023 0,25 0,20 0,038
HomuHanbHbI pacxon Boabl Q,, M3/4 1,50 2,50

MakcumanbHbIin pacxos BoAbl Qmax, M3/ 3,00 5,00

Mopor 4yBCTBUTENBHOCTU, M3/4, He Gornee 0,010 0,0125

IOwnana3oH Temnepatypsbl Bogbl, °C oT +5 go +95
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E’ PyKOBO,EI,CTBO Mo 3KCruityatauunuu

DEKACT OEKACT BCKM iWAN NB-loT

MapameTp 3Ha4yeHue

MNpegensl gonyckaemon OTHOCUTENbHOM NOrPeLLIHOCTH
cyeTymkoB, %:

- 0T Qmin ,D,O Qt i5

- 0T Qi 80 Qmax, BKITHOYMTENBHO 12
HomuHanbHoe gasnexnue, Mla, He bonee 1,6

MoTteps paBneHus Ha Qmax, MlMa, He Gonee 0,1

Ycnosua akcnnyataymu:

- TeMmnepaTtypa okpyxatowen cpegbl, °C ot +5 go +50
- OTHOCUTENbHAas BNaXHOCTb BO3ayxa, % ot 500 95

- aTMoccepHoe faBneHue, klla ot 84 oo 110
MakcumanbHasa BbIXOAHAs MOLWHOCTb, Abm 23
YacToTHbI ananasoH, band 3,8, 20
EMKOCTb CHETHOro MexaHn3Ma B 06bIYHOM pexume, M° 99999,9999
LleHa geneHuns (ANCKPETHOCTb) KOHTPOJSTbHOM LUKarbl 0,0001

WHOMKATOPHOrO YCTPOMCTBA B 06bLIYHOM pexume, M3

HanpsxkeHne BCTPOEHHOro anemMeHTa nutaHus, B 3,6
EMKOCTb BCTPOEHHOrO 3reMeHTa nuTaHus, MAY 3500
Knacc 3awutbl no FTOCT 14254-2015 IP54
CpenHsis HapaboTka Ha 0Tka3s, 4, He MeHee 110000
Cpok cny0bl arieMeHTa NMTaHus, feT, He MeHee 6

Cpok cnyx0bl, NeT, He MeHee 12

*A — npu BEPTUKANbHOM N HAaKNOHHOM MOHTaXe YCTPOWCTBA;
B, C npu ropusoHTanbHOM MOHTaxe yCTpoOncTBa

MoHTax usgenusa

&

MpumeyaHue:

Mepen  yCTaHOBKOM  peKkOMEHOYeTCs  OCyLEeCTBMTb  MNPOBEPKY  KayecTBa  CBA3M,
BOCMONb30BaBLUMCL CheuManbHbiM TECTEPOM WM NepedaB BHeodepenHoe cooblieHue ¢
BCKM iWAN NB-loT.

YCTPOWCTBO yCTaHaBNMMBAETCA B NOMELLEHUM UNK CneumanbHOM MaBUITbOHE C TemnepaTypown
okpyxatowiero Bosgyxa oT +5 go +50 °C n oTHOCUTENbHOWM BNaXXHOCTbIO He 6onee 95%. MecTo
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PykoBoaCTBO NoO 3Kkcnnyataunm
OEKACT BCKM iWAN NB-loT

-
-
V4
NEKACT

YyCTaHOBKM YCTPOWCTBa [OOIMKHO obecneuymBatb CBOOOAHLIN OOCTYN ANl OCMOTPa, CHATUS
nokasaHui 1 rapaHTUpPOBaTb ero aKkcnnyaTauuo 6e3 noBpexaeHuN.

YCTpONCTBO ycTaHaBnMBaeTcs B TpybonpoBog ¢ cobniogeHmem cnegyrouwmx yCnoBui:

HanpaBneHne NOoToKa AOMKHO COOTBETCTBOBATbL HAaNPaBIIEHUIO CTPENKM Ha KOpMycCe;

peKoOMeHOYeTCs NPOU3BOANTL YCTAHOBKY Ha ropuM3oHTanbHOM TpybonpoBoae;

npucoeanHeHne ycTpomncTBa Kk TpybonpoBoay AOMKHO ObiTb rEpMETMYHBIM U BblOEPXUBATb
nasnexve 1,6 MMa (16 krc/cm?);

AJNVHbBI NPSAMbIX Y4aCTKOB 0 M Nocrne yCTponcTBa obecnevynBatoTcs KOMMNIIEKTOM MOHTaXHbIX
YyacTeun, NocTaBfisieMblM BMECTE C YCTPOUCTBOM;

yCTaHOBKa OCYLIEeCTBNSeTCA TakuMm obpasom, 4Tobbl YCTPOMCTBO Bcerga Obino 3anosiHEHO
BOAOMW.

I'Ipmcoe,u,MHeHme K pr6aM C AOnamMmeTpom GonbWUM MNU  MEHbLUUM anameTpa BXOOHOro
nany6Ka yCTpOVICTBa ocyuiecTBndaetcd KOHYCHbIMM  MPOMEXYTOYHbIMU  NMepexogHNKaMU,
yCTaHaBliMBaeMblMUN BHE 30HbI I'IpFIMOJ'II/IHGI7IHbIX y4aCTKOB.

lMepen yCcTpoOnMCTBOM pekoOMeHOyeTCs ycTaHaBnmeaTb UNLTP.
3anpelyaeTcs NpoBoANTL BOMM3KN YCTPOMCTBA CBapOYHble paboThl.

[lonyckaeTcsi ycTaHOBKa YCTPOWCTBa Ha BepTuKanbHOM TpyGonpoBoae npu pOHTanbHOM MK
HaKMOHHOM TOMOXEHMM AUCNNEes 3MEKTPOHHOro 6roka. lMpy 3TOM yBENUYMBAKOTCS 3HAYEHUS
MWHMManbHOIO N NePEXOAHOI0 PacxonoB, COOTBETCTBYHOLLME METPOnormyeckomy knaccy A.

3anosiHeHMe ycTponcTea Bo4oW HEOOX0OMMO NPOM3BOAUTE MNIaBHO BO n3bexaHne NoBblLLEHHON
BUGpaunn n ruapaBnmyecknx yaapos.

[Mpu ycTaHOBKe He [onycKaTb NEepPeKkoCcoB COeAMHUTESNbHbIX AeTanen U 3HAYUTENbHbIX YCUIUi
npu 3aTtarmBaHun pe3bboBbIX coegnHeHun. MOMEHT 3aTsXKkn OOMmKeH ObiTb He 6onee 40 H-m,
crnegyet ncnonb3oBaTh Koy gnHamomeTpuyeckuii no NOCT P 51254.

Ecnn ycTponcTBO yKOMMNNEKTOBAHO MNApPOHUTOBLIMW MNpOKNagkamu, TO nepen MOHTaXOM WX
Heobxooumo Bblgepxatb B ropaden Boge 7-10 muHyT npu  Temnepatype 70-80 °C.
[MapoHuTOBbLIE NPOKNAaAKM NOBTOPHOMY MCMONb30BAHUIO HE Noasiexar.

PekomeHoyemas cxema MOHTaXxa npuBegeHa Ha pucyHke 3.
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3 6 1 2 [ Tpyda
1. Cyemyuk 800hbl
2. lllaposesil kpaH
3. Kocou ¢bunbmp epybol o4ucmku
4. Uimyuep
5. [Npoknadka
6. lauka
PucyHok 3 — PekomeHayemasa cxema MoHTaxa
JKkcnnyartauua

MpuHuun paboTbl

lMoTok BOAblI nNonagjaeT B W3MEPUTENbHYH Kamepy MpPOTOYHOW 4YacTu YCTPOWCTBA, BHYTPU
KOTOpPOM Ha crneuuanbHblX Oornopax BpallaeTcs KpblbdaTka, a 3aTeM MOCTynaeT B BbIXOO4HOM
natpybok. Ocb BpalleHuMsa Kpblifb4aTKn pacnonoxeHa neprneHankynsipHo NoToKy BOAbl — TaKUM
ob6pa3oM, CKOpPOCTb BpalleHWa NponopuMOHanbHa CKOPOCTM MOTOKa MpoTekarLen
BOAbl (MTHOBEHHOMY pacxoay), a KONM4ecTBO obopoToB nponopuMoHanbHO
konun4yecTBy (06beMy) BOAbl, NpoLllealen Yyepes cyeTynk. Nepegaya BpalleHMa KpblnbvaTku K
AaTyMKkaMm yCTpOMCTBA OCYLLECTBMASIETCS NMPY MOMOLLM MArHUTHON CBA3MN.

Bbluncnutens anekTpoOHHOro 6rioka cyMTaeT KoNmyecTBO 0O0POTOB KPbIibYaTKN U BpEMS MexXay
obopoTamu, Ha OCHOBaHUMN KOTOPbIX BbIYUCAAET 0ObEM U MFHOBEHHbIM pacxon BOAbl, a Takxke
apyrue napameTpbl, ykasaHHble B pasgene «[llapameTpbl ycTtpouncTtBa». O6bem npouwenlien
BOAbl XPaHUTCA HapacTalwMm MTOroMm And npamoro M obpaTHOro HanpaBfneHun BpaleHUs
KpblNbYaTKN, TO €CTb B YCTPOWCTBE COXPaHSATCA 3Ha4YeHusk o6beMOB BOAbl, MpOLIeAen B
npsAMoM 1 obpaTHOM HanpaBneHMsaX C Havana akcnnyataunmn yCTponcTBa.
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DEKACT OEKACT BCKM iWAN NB-loT

YCTPONCTBO (PMKCUPYET M COXPaHHAET B MNovacoBon apxuB rnybuHom 448 vyacoB 3HaYeHus
obbemoB npsimoro M obpaTHOro NOTOKOB BOAbI, MTHOBEHHOrO pacxoga, obbema BoAbl MpU
pacxoge, MpesblllaloWeM MakCMManbHbIM, a Takke Temnepartypy okKpyxawwen cpefbl u
ownbkn B criydae mx BO3HUMKHOBeHUA. dukcaumnsa npoucxogut B 00 muHyT 00 cekyHp Kaxkaoro
yaca.

BCKM iWAN NB-loT nepenaet ykasaHHble Bbille napameTpbl B BUAE PErynspHbiX coobLeHum
no paguonHTepdency cornacHo 3agaHHoMy nepuogy nepegadn. Ecnu BbibpaH nepuog
otnpaBkn «10 MWHYT» wunuM pexe, yCTPOMCTBO pas3buBaeT 3TOT nepuon Ha 12 OAUMHAKOBbIX
WHTEpPBaroB, KOHKPETHbIN WHTepBan OTNpaBKM perynsapHbiX coobuieHnn BbibupaeTcs B
3aBMCUMOCTM OT CEPUMNHOrO0 HOMepa YCTPOWCTBA, a BPEMS OTMpaBKM BHYTPW 3TOr0 MHTepBana
BblbupaeTcs cnydYanmHbiM obGpasom. dopmaTt perynsapHbiX COOOLEHWn onucaH B pasgene
«®Popmat coobuieHun NB-loT».

lMpu BO3OENCTBMM Ha YCTPOMUCTBO MarHUTOM B TeyeHune 4-10 cekyHn B obractm Ha Kopnyce,
NOMEYeHHOM Haknenkom ¢ marHutom (pucyHok 4), BCKM iWAN NB-loT HemeaneHHo
oTnpaBnsieT BHeodepegHoe coobuieHne. dopmat BHeoyepedHblX coobweHurn onucaH B
pasgene «dopmat coobuieHmnn NB-1oT».

PucyHok 4 — MecCTo BO34ENCTBMA MarHuTa Ha YCTPOMUCTBO

OO0 «[lekacT», 2026 roa decast.com 11



PykoBoaCTBO NoO 3Kkcnnyataunm
OEKACT BCKM iWAN NB-loT

-
-
V4
NEKACT

B ycTponctBe peann3oBaH MexaHM3M NMOBTOPHOW OTNpaBKM COOOLLEHUN B Criy4ae OTCYTCTBUS
ceasn. Ecnu ycTponcTBy He yaanocb NPOM3BECTU OTNpPaBKy, [AaHHble M3 CoOobLeHns
NOMEeYalTCs Kak «He OTnpaBrieHHble» U ByayT oTnpaBneHbl Npu Creayowem ceaHce CBA3MN.

BecnposoagHon nHtepgenc npegcrasnser cobon GSM-moaynb, pabotatowmn B cetax NB-loT.
Cesa3b B ceTax NB-loT obecneunBaeTcs onepatopomM COTOBOM CBA3WN.

YCTPOMCTBO OCHALLEHO faTyMKaMW CHATUS U MarHUTHOro nons. [aTyuMk CHATUA OTCnexuBaeT
LeNOCTHOCTb YCTPOMCTBA U (PUKCUPYET MOMEHT OTAEMNEHUSA ANEKTPOHHOro 6rnoka oT NpPoOTOYHOM
yacTu, nNpuM 3TOM YCTPONCTBO OTNpaBnseT BHeoyepeaHoe coobuwieHne c¢ wnHdopmaumen o
npoucwecTsuun. [laT4Mk MarHUTHOroO NMons UCnosib3yeTcs A4S B3anMoaenCcTBUSA Nonb3oBaTens ¢
YCTPOMUCTBOM W aKTUBaUMKW onTuyeckoro noprta. [JonroBpemeHHoe BO30eNCTBUE MarHUTHOrO
Nons MOXET NPUBECTU K HapyLIEeHU0 paboTbl yCTPONCTBA, NO3TOMY CNYCTA OAHY MUHYTY Takoro
Bo3genctena BCKM iWAN NB-loT otnpaensieT BHeo4epeaHoe coobueHne ¢ nidopmaumnen ob
3TOM.

Kpome TOro, ycTpouWCTBO TakXe OCHaWeHO BHYTPEHHUMW YacaMu pearibHOro BpPEMEHMN,
CUHXPOHM3NPOBAHHLIMU co BCEMUPHbLIM KOOPANHUPOBAHHbLIM BpeMEHeM (UTC).
CuHxpoHusauumsa ocyuwectensetca Yeped komnoHeHT cetn NB-loT C-SGN (Cellular 10T Serving
Gateway Node) npu kaxxgom ceaHce CBS3W.

YcTtponcTtBo paboTtaeT OT BCTPOEHHOrO afieMeHTa NMUTaHUs B TeYEHUE BPEMEHU, yKa3aHHOro B
pasgerne « ABTOHOMHOCTb YCTPOMUCTBay.

Ha nnaTte ycTponcTBa pasmelleH cynepkoHaeHcatop, nossonswowmin BCKM iWAN NB-loT
pabotatb 6e3 cboeB B crnyyae KpaTKOBPEMEHHOrO MOBLILLEHUS Harpysku npu nepegaye
COOOLWEHNA UNN MOMHOIO OTKMIOYEHUA NUTaHUA NpU 3aMeHe anemeHTa nutaHusa (6narogaps
OoCTaTOMHOMY 3apsify Ha cynepkoHgeHcaTope). Ecnv B xoge akcnnyatauumn 6atapes ycTponcTea
paspagunacb MOMHOCTbI, Mpou3onaetr cbpoc BHYTPEHHEro MUKPOKOHTponnepa W npu
cnefyroweM BKIKOYEHUU BblYMCIIUTENb BOCCTAHOBUT CBOE COCTOSIHME HA MOMEHT nocrieHen
3anMcu B 4acoBOM apxmBe, COPOCMB BpeMS U MOKa3aHUS CYETYMKA Ha Ha4vano 3Toro 4yaca.
MoMmMmo 3TOro, nMpuM 3aMeHe JremMeHTa nuTaHuMs Npou3oMAEeT nepBUYHAs 3apagka
cynepkoHaeHcaTopa ANUTESNTbHOCTbI0O HECKOMNbKO AEeCATKOB CEeKyHA,.
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PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT OEKACT BCKM iWAN NB-loT

CHATMe AaHHbIX C YCTPpOMUCTBAX

Mony4veHune gaHHbix ¢ BCKM iWAN NB-loT BoamoxHO crneaytowmnm obpasom:

»  BusyanbHbIn cbewm;
=  PaguouHTtepdenc;

= OnTnyecknn nopr.

BusyanbHbI cbeM

Ha aucnnee cyetumnka BCKM iWAN NB-loT otoGpaxatoTcs cnegyrowime nyHKTbl MEHHO:

1. Tekylume nokasaHus (06bem BoAbl B MPAMOM HanpasneHun), m>;
2. Tekywmin pacxoq, m3/u;

3. Tekylune nokasaHus C MoBbILLIEHHON Pa3paaHOCTbO, M;

4. Bepcusa nporpammHoro obecneyvenus (MN0O).

Tekywme nokasaHusi oTobpa)kalTcs Ha gucnrnee C paspsigHOCTbi0 4 3Haka nocne 3ansTom.
OnuntencHoe Bo3gencTBne marHntom (4-10 cekyHZ) Ha KOpryc cyeTynka B MNOMEYEHHOM
HaKnenkon Mecte B JaHHOM NYHKTE MEHI0 NPUBOAMUT K OTpaBKe BHEOYEPEOHOro CoobLLeHNs.

MakcnmanbHOe 3HavyeHwe TeKylMx nokKa3aHuW, KOoTopoe oTobpaxaetrca Ha gucnnee —
«99999,9999 m®». Mpu ganbHenlemM yBenuyeHn oGbema B NPsAMOM HamnpasrneHun Ha gucnnee
oTtoGparaeTcs 3HavyeHne «00000,0000 m3».

Tekywnn pacxog otobpaxkaeTcs Ha gucnnee C pas3psgHOCTbO 3 3HaKa nocne 3andaTon, nepeq
3HayeHmem cTout BykBa «F» ¢ Toukon.

[MokasaHua C MOBbLILEHHOW pa3psAHOCTBIO OTOOpaXkakTcss Ha Aucnree C paspagHocTbio 5
3HAKOB MOCIne 3anaTon, neped 3HadeHmem cTouT 6ykBa «A» € Toudkon. [nutenbHoe
Bo3genctemne marHntom (4-10 cekyHA) Ha KOpMyc CYeTYMKa B NOMEYEHHOM HaKNenkom mecTte B
AAHHOM NMYHKTE MEHI0 NPUBOAMT K OBHYNEHUIO TEKYLLEro namepsaemoro obbema.

Bepcusa nporpammHoro obecnevenus (IM1O) otobpaxkaeTcs Ha gucnnee Ha YCTPOWCTBax C
Bepcuen MO 1.41.1 n Bblwe.

Mepexon mexay NyHKTaMu MEHI0 OCYLLEeCTBNAETCA KpaTKOBPEMEHHbIM BO34ENCTBUEM MarHMTOM
(1-3 cekyHObl) Ha KOpNyc cYeTyMKa B NOMEYEeHHOM Haknenkon mecte. BosBpaT Ha 1-l NyHKT
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PykoBoaCTBO NoO 3Kkcnnyataunm

-
-~
V4
OEKACT BCKM iWAN NB-loT

AEKACT

MEHIO U3 MYHKTOB 2 U 4 OCyLecTBNAeTcsa aBToMaTudeckm 4vepe3d 1 MUHYTY HEeaKTUBHOCTM,
13 nyHkta 3 — vyepe3 20 MUHYT HEAKTUBHOCTN.

Cxema MeHIo npeacTaBneHa Ha pucyHke 5.

YcnosHvie 0603Ha4YeHusA

A

Tekywue nokasaHua, m?

OTI'IpaBKa BHeo4YepeaHoro
coobuenus KpaTtkoBpemeHHOe BO3fenCTBIe

maruuTtom (1...3 ©):

([e856565s il

T [AnutenbHoe Bo3felicTene
marHutom (4..10 ¢):
Y >
TekywWwuin pacxos, M .
ABTOMATUUECKNIA BO3BPAT B NMYHKT MEHI0:
—

\i
Tekywue nokasaHua, m?
(noBblIlWeHHaA Pa3pAJHOCTb) COHpoc TeKyLLMX NOKa3aHMii, M3
(noBbllWeHHaA Pa3pAJHOCTb)

A 5664364

\

Bepcua MO

PucyHok 5 — Cxema MeHo
PagnounHTtepdenc

YcTponcTBo nepefaeTr nonb3oBaTentd MHOpMaUUIO C MNOMOLLbID paguonHTepdenca B CeTAX
NB-loT onepatopa MTC, kapTta NOKpPbITUS HaxoauTca Ha oduumanbHOM canTe oneparopa
(https://moskva.mts.ru/personal/podderzhka/zoni-obsluzhivaniya/nasha-set?on=nb-iot).

[na nepenayn vHgoOpmaunm yCTPONCTBO UCMONb3YET ABA TUNA COOOLLUEHUA — pEryrnsipHble U
BHeo4yepeaHble.

PerynspHble coobuleHns yCTpOWCTBO OTNpaBnseT B COOTBETCTBMM C YCTAHOBMEHHbIM Ha
3aBoe-uU3roToBUTENE WU U3MEHEHHbIM Mofb3oBaTeniemM rpadPMKoOM OTMNPaBKN perynapHbIX
coobuweHnn. [lo ymonyaHW Ha 3aBoge-U3rotToBuTene YyCTaHaBnMBaeTCA ONTUMarnbHoOe
3HayeHMe nepuoaANYHOCTM OTNPaBKM PErynspHbIX COOOLLEeHMA, MNO3BONANLWEE BblaepXaTb
HeoOXOANMBINA peXUM NOTPebNeHns SHeprnn aneMmeHTa nuTaHmsa — 12 yacos.
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PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT OEKACT BCKM iWAN NB-loT

MNepeyeHb BO3MOXHbIX 3HAYE€HUA NePUOANYHOCTMU OTNPABKU perynsapHbIX COOOLEeHN:

10 MUHYT;

m 30 MUHYT;

= 1yvac;

= 2 y4aca;
= 4 yvaca;
= 6 4acos;
= 8 4acos;

= 12 yacos;
= 24 vaca;

1 Hepens;

1 mecau,

KonnyectBo BHeouepegHbix coobuieHun mn nepuog cbpoca MoryT ObiTb oOrpaHuyeHbl. [lo
YMOMYaHUKO orpaHuyeHne coctaenset 15 coobuweHnrn B Mecsy. CyeTyMk BHeoYepeaHblX
coobueHnn OBHOBNSAETCS Kaxgoe nepBoe 4YUcno KaneHgapHoro Mecsua. [lMpu nonbiTke
OTNpaBuTb BHeoyepeaHoe cooblieHne B criyyae, eCcriv YyCTaHOBMEHHbIN NMMMUT UcyepnaH, Ha
aucnnee cyetymka otobpasmtca Hagnucb «Limit» (pucyHoOK 6).

PucyHok 6 — Jlumnt BHeo4epeaHbix cO0bLEeH ncyepnaH

B TeyeHne Bcero cpoka OTNpaBKM COOOLLEHUS HA AWUCNIIee cyeTyMka oToOpakaeTcsi Hagnuch
«Send» (PucyHok 7).

PucyHok 7 — OTnpaBka coobLieHus
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PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT OEKACT BCKM iWAN NB-loT

Mpn ycnewHon oOTNpaBke Ha gucnnee oTtobpaxaerca wuHdopmMauMsa O  KadecTse
curHana (pucyHok 8):

m  RSSI (Received Signal Strength Indicator) — nokasarenb ypoBHS MPUHMMAEMOrO CUrHana;

= RSRP (Reference Signal Received Power) — cpegHee 3HayYeHMe MOLLHOCTU MNPUHATLIX
MUITOTHbBIX CUTHANOB UMM YPOBEHb NPUHMMAEMOro curHana ¢ 6a3oBow cTaHUuu;

= RSRQ (Reference Signal Received Quality) — xapakTtepuctuka kadectBa NpUHUMAEMOro
curHana ¢ 6a3oBoun CTaHUUN.

UM |
L
(
i
(
=

)
Ol
)
=

PucyHok 8 — MHdopmMaums o kayecTBe curHana

MHankauus nHdpopmaumm o Kaaom napameTpe AnuTcs 3 CekyHAbl, Mocrne 4ero Ha gucnnee
BHOBb OTODOpakaeTcs TeKyLMIN 0ObeM BoAbl, NPOTEKLIEN B NMPSIMOM HarnpaBneHuu.

B cnyyae, ecnn otnpaBka coobuieHuss He yadanacb, Ha gucnnee otobpaxaeTrca Hagnucb
«Send Fail» (pucyHok 9).

[
|
(

(N
=
(]
-
-

PucyHok 9 — OTnpaBka coobLieHuns He yaanacbh

OonTuyeckun nopt

Ha nuueBon naHenun ycTpoOWCTBa pacnosioxkeH ontudecknin nopt (pucyHok 10), paboTtarowmm
cornacHo OCT IEC 61107-2011. lMopT npegHasHayeH ANs CYUTbIBAHUA apxmBa, TEKyLIMX
NnokKasaHuin, HaCTPOMKN U NepenpoLUNBKM YCTPOMUCTBA.

&

NMpumeyaHne:

O6HoBMNEHME NPOLUMBKN — ONUTENbHbIN U 3HEPro3aTpaTHbIN npouecc, Yactoe 0O6HOBMEHNE
MOXET NPUBECTU K CYLLLECTBEHHOMY COKpAaLLEHUIO CpoKa CnyXObl yCTPOMNCTBA OT 3NeMeHTa
nUTaHUS.
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PykoBoaCTBO NoO 3Kkcnnyataunm

DEKACT OEKACT BCKM iWAN NB-loT

PucyHok 10 — OnTtunyeckun nopt

&

NMpumeyaHue:

Ansa dyHKUMOHMPOBAHUA OMNTUYECKOro nopTa WUCNonb3yetcs cBeT ¢ AnvMHon BonHbl 800-
1000 HM — onTu4eckoe u3nyyvyeHwe, He BUOMMOE YenoBeYecKOMy rnasy, HO WMHTEHCUBHO
n3riyyaemoe HeKOTOpbIMM UCTOYHMKAMW CBeTa, TakKMMM KaK COSfHUe Wnn  famnbl
HakanuBaHus. Npn ApKOM OCBeLLEHUN, OCOBEHHO NMOA NPSMbIMU COMTHEYHLIMU flydamu, B
paboTe onTu4eckoro nopta MoryT Bo3HMKaTb CcHou.

OnTrnyeckun nNoOpT akTUBUPYETCHA NOCPEeACTBOM BO3OEWCTBUS HA HEro MarHUTHbIM NOsfieM npu
NoaKMNKYEHUN K NOPTY agantepa ¢ ONTUYECKOW rorioBkor, 06opyaoBaHHOW MarHUTHOM LWanbon.
[MopT aBTOMaTUYECKM OTKMYAETCA MPU CHATMM OMTUYECKOM TFOSIOBKU UMW 4Yepe3 MUHYTY
OTCYTCTBUSA KOMMYHUKaLMN Yepes Hero.

dopmat coeamHeHus — 600/8-N-1, rge 600 — ckopocTb nepegadn gaHHbiX B 6ogax, a 8-N-1 —
BUO nepegaBaeMbiX MHAOPMAaLMOHHbBIX naketoB (8 6uT nonesHon uHpopmaummn, 1 cton-6wmr,
OTCYTCTBME CNnyXebHOro 6muta NpoBEPKM Ha YETHOCTb/HEYETHOCTb). PopmaT B3aMMOAENCTBUS
onucaH B pasgene «[1poTokon nHdopMaLMOHHOrO 06MeHa».

Bpemsa cpukcaumm nokasaHumn

Tekywme gata n BpeMs OTCHUTLIBAKOTCA BHYTPEHHMMM Yacamu ycTpoucTBa. Bpems dumkcauunm
nokasaHuin npegcrtasneHo B abcontoTHoM popmate UNIX-time ¢ TOYHOCTbIO 4O CEKYHAbI.

BHyTpeHHee BpemMa =" YyacoBOW nosic yCTpOIZCTBa aBToMaTn4yeCkKn HacTpanmBarTCA B

coOoTBEeTCTBMN CO BpeMeHeM, YCTaHOBJIEHHbIM B CE€TU onepartopa CBA3U, B KOTOpOWn pa60TaeT
yCTpOVICTBO, nocrie ycnewHoro ceaHca CB4A3N.
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PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT OEKACT BCKM iWAN NB-loT

3HavyeHMe oo bema BoAbl NpU 3agaHHOM pacxoae

YCTPONCTBO MO3BONSAET oOnpeaenuTb Npodunb pacxoga BoAbl, paccyuTbiBas oO0bLEM BoOAbl,
npoweawen 4Yepesa cyeTYMK NpW 3afaHHbIX AuManasoHax pacxoga. [uanasoHbl pacxona
3agalTcs nNpy NPon3BOACTBE U NO YMOMYaHMI0 COOTBETCTBYIOT CNneayoLWwmM 3HaYEeHUAM:

= MeHblle MUHUManbHoro pacxoga (Qumin);
= OT MMHuUMmanbHoro pacxoga (Qmin) 40 NepexogHoro pacxona (Q);
= OT nepexopHoro pacxoaa (Q:) 4o HoMUHanbHoro pacxoaa (Qn);

= bonbwe HoMuHanbHOro pacxoga (Qn).

MokasaTenb Percent no3sonseT noTpedbuTento oLeHUTb Nnokasatenu pacxoga B NpoLeHTax:

s Percent; — npoueHT oT 06wero o6bema Bogbl, NpoLweawnt Nnpu pacxogax ot Qmin 40 Q;;
s Percent, — npoueHT oT 00Lwero o6bema Boabl, Npolweawnn npu pacxogax ot Q; Ao Qu;

m  Percentnax — NnpoueHT oT o6Liero o6bema Boabl, Npowenwmin npu pacxoge 6onbwe Q.

MpoueHT oT obuwero obbema Boabl (Percenty), npowegwun npu pacxoge MeHbwe Qmin,
paccynTbiBaETCA crnegyowmmMm obpasom:

Percent, = 100 — Percentn.x — Percent, — Percent:, %

&

NMpumeyaHue:

B coobuieHnsx moxeT nepefaBaTbCa HE YNCNO NPOLEHTOB, a Aonsa. Hanpumep, MoXeT 6bITb
nepegnaHa gonsa 1/256, 1. e. 128/256 — ato 50%, 30/256 — ato 12%. bonee nogpobHas
nHdopmaums npeacrtaeneHa B pasgene «dPopmart coobieHnn NB-loT».
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L, PykoBoaCTBO NoO 3Kkcnnyataunm
DEKACT JNEKACT BCKM iWAN NB-loT

3Ha4YeHUe MOMEeHTarlbHoOro pacxona

YCTpOWCTBO aHanuM3MpyeT MOMEHTanbHbI pacxod U (UKCUPYET 3HaYeHUs MUHUMANbHOrO
(Qpeakmin) M MaKCUManbHOTO (Qreakvax) PACXOA0B 338 OTHYETHbIN Nepuoa.

S

NMpumeyaHue:
Mpn aHanuMse MOMeHTanbHOro pacxoga Ans (UKCUMPOBAHUA 3HaAYeHUS MWUHUMANbHOIo
pacxofa 3a OTYEeTHbIM Nepuog yunTbiBaeTcsa Tonbko pacxoq 6onbwe 0,5* Qmin.

NMpoTtokon nHpopmauMoHHOro oomeHa

Oowume cBegeHud

MpoTokon uHdopmMauMoHHOro obmMeHa ocHoBaH Ha AokymeHTe «Decast Serial Bus Protocol
(DSBP)».

NMoppepxuBaembie PyHKLUU

I'Iouuep»(leaeMble q)yHKLlI/II/I npencrtaslrieHbl B Tabnuue Hmxe.

Koa doyHKuunmn HasBaHue cbyHkLUUM Bepcusa MO

0x01 YTeHne KaHanoB TeKYLNX 3HaYEHNI -

0x03 3anncb KaHanoB TEKYLUUX 3Ha4YeHUn -

0x04 YTeHne CUCTEMHOro BpeEMEHM -

0x05 3anncb CMCTEMHOTO BPEMEHM -

0x06 UTeHne apxmBHbIX KaHaNoB MO MEeTKaM BpeMeHM [obGaeneHo B
Bepcumn 1.11

0x0A YTeHne HacTpoeYHbIX NapameTpoB -

0x0B 3anncb HaCTPOEYHbIX NapamMeTpoB -

0x11 YTeHne HeCKonbKnx napameTpoB [o6aBneHo B
Bepcun 1.21

0x12 3anuncb HecKornbkUx napaMmeTpoB [obGaeneHo B
Bepcumn 1.21
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ﬂ PykoBoACTBO MO 3KCnyatayum

DEKACT OEKACT BCKM iWAN NB-loT

Kop cdyHkuum HasBaHue dyHKLUMU Bepcusa MO

0x13 YUTeHune kaHanoB TEeKyLLMX 3HAYEHMIN N0 HOMepY [ob6asneHo B
Bepcun 1.21

0x14 3anvch kKaHanoB TEKYLLMX 3HAYEHUI MO HOMEpPY [o6GasneHo B
Bepcumn 1.21

NoponepxuBaemblie KaHanbl TEKYLWMUX 3HAYEHUN

MoaooepxuBaemble KaHarnbl TEKYLLMX 3HAYEHWIA NpeacTaBneHbl B Tabnuue HUXe.

Kanan Homep Macka Tun HDocTtyn 3awmuta Bepcusa N0
CymmapHbIt 06beM, M3 8 0x00000080 float RwW Oa -
MrHOBEHHbIV NOTOK, M3/Y 9 0x00000100 float R N/A -
Temnepartypa yctponctea, °C 12 0x00000800 float R N/A [obaBneHo B
Bepcun 1.16
Co6pocbl / owmnbkn 13 0x00001000  uint16 + uint16 R* N/A -
O6paTHbIn 06bem, M3 18 0x00020000 float RW Oa -
O6bem BoAbl, MPOLLEALLNIA 19 0x00040000 float RW Oa [obaeneHo B
npu pacxofe Bbile Qmax, M* Bepcun 1.16
Mpamon ob6bem, Mkn 35 - uint64 RW Ha [obaBneHo B
Bepcumn 1.32
MrHOBEHHbI NOTOK, /4 36 - uint32 R N/A [obaeneHo B
Bepcumn 1.32
O6paTtHbIn 06beM, MKI 41 - uint64 RW Oa [obaeneHo B
Bepcumn 1.32
O6bem Boabl, MPOLLEALLNIA 42 - uint64 RW Oa [obaeneHo B
npu pacxoge Bblwe Qmax, MK Bepcun 1.32

* cM. pasgen «lMone owmnboky», ¢ Bepcum MO 1.27 owmnbka AOCTUXKEHUS NIUMUTA BHEOYepeaHbIX COODLLEeHN
MOXeT ObITb cuMTaHa Yyepes3 napametp 0x0006
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ﬂ PykoBoaCTBO NoO 3Kkcnnyataunm

DEKACT OEKACT BCKM iWAN NB-loT

NMoppepxnBaemble apXuBHbIe KaHasbl

I'Io;mep»(leaeMble apXuBHble KaHanbl nNpegcrtaBrieHbl B Tabnuue Huxe.

ApXUBHbIN KaHan Macka Tun Bepcusa MO
CyMMapHbIn 06bem, M3 0x00000080 float [obasneHo B
Bepcumn 1.11
O6paTHbIn 06bem, M3 0x00000100 float [obaeneHo B
Bepcumn 1.21
Co6pocbl / owmnbkun 0x00001000 uint16 + uint16 [obGaBneHo B
Bepcumn 1.11
O6paTHbIn 06bem, M3 0x00020000 float [obaeneHo B
Bepcun 1.11,
yAaneHo nocne
Bepcun 1.20
Owundkn 0x02000000 uint32 [obaeneHo B
Bepcun 1.27

* cM. pasgen «lMone owmnbok»

I'Iop,.qep)KM BaéMblie NnapamMmeTpbl

ﬂonuepmmaaeMble napamMeTpbl NpegcrtaBieHbl B Tabnuue Huxe.

MapameTp 3awuTa Bepcusa NO

Anpec 0x0002 RW Ha -

Bepcua MO 0x0005 R N/A -

CnoBo TeKyLmx owmnbokK 0x0006 R N/A -

KonunyecTtso cbpocos 0x0007 RwW Oa -

HanpsixeHne b6aTtapeu 0x000A R N/A [obaBneHo B
Bepcum 1.19

KoahmumeHT npoToYkm 0x0013 RwW Oa -

CKopOCTb ONTUYECKOro NHTepdelica 0x0032 RW [a -

CepwuiiHbii Homep MK 0x003F R N/A -

Tun npubopa 0x0040 R Oa -

Yacosow nosic 0x0043 RW Het -

o Bbinycka 0x004A RW Ha -
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il PyKOBO,EI,CTBO Mo 3KCruityatauunuu
OEKACT BCKM iWAN NB-loT

AEKACT

MapameTp Bepcusa MO

KonnyecTtBo 1 Tnn gatynkos o60poToB 0x004E RW Ha -

K nuHeapusauum [0] 0x0061 RW Oa -

K nuHeapuszauyum [13] 0x006E RW Oa -

MarHuTHbBIA TUN KPbINTBYaTKK 0x006F RW Oa -

lNoTok npopbiBa, n/4 0x0070 RW Het -

Bpemsa npopebliBa, € 0x0071 RW Het -

lNoTok npoTeykn, n/u 0x0072 RW Het -

Bpemsa npoTteyku, ¢ 0x0073 RW Het -

HomunHanbHaa emkocTb 6atapeu 0x0074 RW Ha [obaBneHo B
Bepcun 1.11

MapacxogoBaHHass eMKOCTb 0x0075 RW Ha [obaeneHo B
Bepcumn 1.11

MuHuManbHas AnMTENnbHOCTb OTCYTCTBUS pacxoaa 0x008C RW HeTt [lobGaBneHo B
Bepcun 1.27

MoporoBbin pacxod cpabatbiBaHMS CTOpOXa 0x008D RW Het [obaBneHo B
Bepcun 1.27

OTnpaBka BHeo4YepeaHoro coobLleHus 0x0105 W Het [obaBneHo B
Bepcun 1.32

Tun aBTOPU3ALUMN NOSKMIOYEHUS K CETU 0x016C RW CepBuc* [obaeneHo B
Bepcun 1.32

JloruH nogkntoveHns K cetu 0x016D RW Cepsuc* HobGaeneHo B
Bepcumn 1.32

Mapornb nogkni4YeHns K cetTn 0x016E RW Cepsuc* JobaBneHo B
Bepcun 1.32

Macka yacToTHbIX Anana3oHoB LTE 0x016F RW Cepsuc* [obasneHo B
Bepcumn 1.28

WHdopmauusa o NB-loT moayne 0x0170 R N/A -

Cnocob noaknto4eHuns 0x0172 RW Oa [obasneHo B
Bepcumn 1.32

APN nogkntoveHuns 0x0174 RW Cepsuc* -

Anpec/IP cepepa 0x0175 RwW Cepsuc* [obaBneHo B
Bepcumn 1.32

MopT cepBepa 0x0176 RW Cepsuc* [obaeneHo B
Bepcun 1.32
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il PyKOBO,EI,CTBO Mo 3KCruityatauunuu
OEKACT BCKM iWAN NB-loT

AEKACT

MapameTp Bepcusa MO

JloruH ot cepeepa 0x0177 RwW Cepsuc* -

Maponb oT cepBepa 0x0178 W Cepsuc* -

TanmayT nogknovYeHns K cetu 0x0179 RW Ha JobaBneHo B
Bepcun 1.32

IMEI 0x017B R N/A [obasneHo B
Bepcumn 1.32

IMSI 0x017C R N/A -

CyeTumKk nepenaHHbIX cCOObLLEHUN 0x017D RW Ha -

CYeTUmK NPUHATBIX COOBLLEHNI 0x017E RW Ha -

CepBUCHbIN Nnaponb 0x017F w Het/ -

CepBuc*

Mepuwopg nepegayn coobLyeHun 0x0180 RW Cepsuc* -

RSSI 0x0181 R N/A -

SNR 0x0182 R N/A -

T3412 0x0183 RW Cepsuc* -

T3324 0x0184 RwW Cepsuc* -

PekoHdurypauma mogyns 0x0186 w Het -

CUWHXpOHM3aLUNs BPEMEHU C CETbIO 0x0187 RwW Cepsuc* [obaBneHo B
Bepcum 1.30

CUHHXpOHM3aLmMa 4YacoBOro nosica ¢ CeTbto 0x0188 RW Cepsuc* [lobaBneHo B
Bepcun 1.32

MakcumanbHoOe KOnM4ecTBO BHEOUEPEOHbIX 0x018B RW CepBuc* -

CcoObLLEeHNI B MMMUTHBIN MHTEpBarn

KonunyecTBo nepegaHHbiX BHeoYepeaHbix coobuweHnin  0x018C RW Cepsuc* -

B TEKYLLUWNA TIUMUTHBIA NHTEpBan

MaeHTudrkatop NMMUTHOIO MHTepBana 0x018D RwW CepBuc* -

Kanan nybnukauum MQTT 0x018E RW Cepsuc* HobGaeneHo B
Bepcumn 1.32

Kanan noanuckn MQTT 0x018F RW Cepsuc* JobaBneHo B
Bepcun 1.32

* ,D,OCTyFI Ha 3anncb pa3peLlleH nocrne 3anncn cepBnCHOro naponsa
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HanpsixxeHue GaTtapeu: yCTpoOWCTBO nepedaeT 3HaYeHMe HanpshKeHUs BCTPOEHHOrO 3rieMeHTa
nuTaHus. iamMmepeHne HanpsiKeHUst MPOMCXOOAUT HEMOCPEACTBEHHO Nepes OTNPaBKOM.

APN (Access Point Name) nogknio4veHusA: ceTeBoM NapamMmeTp, ONpeaensowmi Kak n c
Kakmmn cepBepamu 6byger pabotatb yCTpPOMCTBO. M3mMeHeHwe 3TOro napametrpa MOXeT
NPUBECTM K HEBO3MOXHOCTW Mosfy4yaTtb coobLeHns ¢ yCTpoOncTea.

Mepuoa nepepaum cooOLWEHUW: YCTPOWCTBO nNepedaeT perynsapHbole coobuleHus ¢
YCT@HOBMEHHON NepuoaudHoCcTblo (CM. pasgen «PagvouHTepdencr»). Ona  3HaYeHUn
«1 MUHYTa» U «5 MUHYT» OTNpaBKa COOOBLLEHNA NPOMUCXOANT cpasy MO HACTYMSEHUIO BPEMEHU
OTNpaBKkW, AN OCTalNbHbIX 3HAYEHUN TOYHOE BPEMS OTMNPaBKM oOnpedensercs crnyyYanHbiM
obpasom B 3agaHHOM BPEMEHHOM MHTepBane. Yacrtaa otnpaska cOOBLIEHMIA MOXET HeraTMBHO
cKasaTbCsl Ha NPOAOIIKNTENBHOCTUN PaboThl YCTPONCTBA OT BCTPOEHHOIO 3fieMeHTa NUTaHus.

=)

NMpumeuyaHue:

APN nogknioyeHnsa M NepuMoauyHOCTb nepedayvn COOOLWEeHMA — KPUTMYECKM BaXKHble Ans
paboThbl yCTpPOMCTBA NapaMeTpbl, UX U3MEHEHWE OOCTYMHO TOMbKO NOCMe aBTopu3aunn Ha
ycTponcTtBe. [nsa M3MEHeHWsA 3TMX napameTpoB HeobXo4uMM YHUKaNbHbIA ONS KaX4oro
YCTPOUCTBa Naposib, KOTOPbIM MOXHO MNOMYyYUTb Ha CTpaHuue 9NeKTPOHHOro nacnopTta
ycTpoucTBa (UMesi HeobxoauMbl ypoBeHb focTtyna). [JocTyn obecneymsaeTtca nmbo npu
nomowmn PIN-koga un3 Haknenkn ¢ QR-kogom ycTpouctBa, -nmMBO Npu  MOMOLUM
HenocpeacTBeHHOro ckaHumpoBaHuss QR-koga u3 nmacnopta v AanbHeWwWwero nepexoga Ha
CTPaHULy C 9NeKTPOHHbLIM NacnopTOM.

Mone owmnboOK

I'Iepel-leHb OoLwnooK, KOTOpPbIE MOXeET O6Hapy)KI/ITb yCTpOIZCTBO, npeacrtaBJiEH B Tabnuue Huxe.

dnar OnucaHwue Macka
ERROR_REMOVE OTcoeanHeHne 3NeKTPOHHOro G1oka OT NPOTOYHOW YacTu 0x0002
ERROR_DEV_TEMP TemnepaTtypa ycTpoMcTBa BHE AONYCTUMOroO AManasoHa 0x0004
ERROR _DEV_RESET YcTponcTteo cbpolueHo/nepesarpyxeHo 0x0010
ERROR_MAGNET Hanunune marHuta 0x0100
ERROR_FS Owwnbka gaTt4mkoB 060OPOTOB KpbINbYaTKK 0x0200
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®dnar OnucaHwue Macka
ERROR_BREAK Hanunuyne npopbiBa 0x0400
ERROR_LEAK Hannune npoteykn 0x0800
ERROR_REVERSE Hanunuyne obpaTtHoro notoka 0x1000
ERROR_SENTRY CpabatbiBaHWe cTOpoXa pacxoaa 0x8000
ERROR_MSG_LIMIT LOCTUTHYT NMMUT BHEOYEPEAHbIX COOOLLEHNI 3a Nepnog 0x10000

[o Bepcun 1.27 BKNOYMTENBHO BCe OWMOKM cooTBeTCcTBOBanNM owwnbkam B 06bekTe err
cneuundukaumm DNMF:

®dnar OnucaHwue Macka
ERROR_REVERSE Hanunune obpaTtHoro notoka 0x0001
ERROR_LEAK Hanuuue npoteykn 0x0002
ERROR_BREAK Hanuuune npopeoiBa 0x0004
ERROR_MAGNET Hanuyue marHuta 0x0008
ERROR_REMOVE OTcoegnHeHne 3NeKTPOHHOro 61oka OT NPOTOYHOW YacTu 0x0010
ERROR_DEV_RESET YcTponcTteo copolueHo/nepesarpyxeHo 0x0020
ERROR_MSG_LIMIT LOCTUTHYT NMMUT BHEOYEPEAHbIX COOOLLEHNI 3a Nepunog 0x0040
ERROR_FS Owunbka gatynkoB 060POTOB KPbINLYATKM 0x0080
ERROR_DEV_TEMP TemnepaTtypa ycTpoicTBa BHE JONYCTUMOro AuManasoHa 0x0100

B cny4dyae BO3HUKHOBEHUA owmndok yCTpOIZCTBO 3aHoCuUT I/IH(bOpMaLI,I/IIO O HMX B NOYaACOBOW apxume
BHEe 3aBUCUMOCTWU OT AOJNMNTESIbHOCTU Haln4yna HEeLWTAaTHbIX CI/ITyaLlI/II7I UM 4actoTbl UX
nodaBneHun4d.

OTcoeguHeHMe 3NIeKTPOHHOro 6noka OT NPOTOYHOM YacCTU: YCTPOMCTBO KOHTpPONUpyeT
coeguHeHne 3neKTPOHHOro 6roka M NPOTOYHOM YacTu U NPU ero HapyleHun oTMevaeT akT
BCKPbITUS KOpnyca, Npyu 3TOM Ha Aucnsnee ycTponctBa kaxable 20 cekyHA nosiBNsieTca Haanucb
«E00000010». TllpegynpexneHne cbpacbiBaeTcsa W HagnuCcb MepecTaeT MnoaABNATbLCA Ha
aucnnee, ecnv CoeguMHUTb ANEKTPOHHbINA BrOK M MPOTOYHYIO YacTb.
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Temnepatypa ycTpoucTBa BHe AONYyCTUMOro pAuanasoHa: YCTPOWCTBO KOHTponupyet
TemnepaTypy OKpyXalwen cpegbl U B Clydae ee BbiIxoda 3a YykasaHHbI B pasgene
«TexHn4Yeckne xapakTepucTMKU» [guanasoH oTmevaeT akT paboTbl BHE [ONYCTUMOro
AvanasoHa. [Mpu Bo3BpaTe TemnepaTypbl OKpyXatuwen cpegbl K [ONYyCTUMbIM 3HaYeHUAM
npeaynpexaeHne o TemnepaTtype BHe AOMYCTMMOro Anana3oHa copacbiBaeTcs.

YctponcTtBo cOpolweHo/nepesarpyXeHo: yCTPONCTBO (PMKCMpyeT owmnbKy B cryvyae CUMbHOrO
SMNEKTPOCTAaTUYECKOTO BO3AENCTBUS, 3aMEHbl BHYTPEHHEro 3reMeHTa nuTaHua u nwboro
APYroro KpaTkoBPEMEHHOIO U ONUTENBbHOIO OTKIKOYEHUST YCTPOMCTBA.

Hanuuve marHuTa: npu BO3AENCTBUM MarHuTa Ha YCTPOMCTBO ANMTENbHOCTbIO Gonee 60
CeKkyHA dukcmpyeTcs hakT Bo3gencTBua MarHuTHoro nongd. NpegynpexaeHue cbpacbiBaeTcs
Npu CHATUX MarHuTa c YCTponcTBaa.

Ownbka AaTYMKOB OOOPOTOB KpbIIbYATKU: YCTPOMNCTBO KOHTPONMMPYET NOMyyYeHne CUrHanos
OT [JaTynmkoB OOOPOTOB KPbIIbYATKM W B Criydae HEKOppekTHOW paboTbl AaTYMKOB UK
OTCYTCTBUS UX CUTHANOB (PMKCUPYET OWNOKY OaTyMKOB OBOPOTOB KpblnbdaTKM, MpyM 3TOM Ha
aucnnee  yctpouctBa kaxgble 20 cekyHg  nosingetca  Hagnuce  «E00000100».
MpenynpexneHne He copacbiBaeTcsi, HEO6X04MMO OTNPaBUTb YCTPOWCTBO B PEMOHT.

Hanuuue npopbiBa/NpoTeYKU: YCTPOMUCTBO OTMEYAET BO3MOXHYK pasrepMeTu3auunio
coeavHeHun TpybonpoBoaoB, KOTOPYH MOXHO pa3nenuTb Ha ABe KaTteropuu B 3aBUCMMOCTU OT
pacxoda BoAbl U NPOAOCIKUTENBHOCTU YTEYKN: MPOPLIB U MPOTEYKY.

MpopblB xapakTepu3yeTcs 3Ha4yuTenbHbIM pPacxXxogoM BOAbl, MNPEeBbILWAWUM MNOporoBoe
3HavyeHne pacxoga (Mo ymMOnyaHui NepexodHOn pacxod), NPy KOPOTKOW MPOAOIKUTENBHOCTH
(mno ymonyanuto 3600 c).

lMpoTeyka xapakTepu3yeTcsi ManbiM pacxo4oM BOAbl, MPEBbILIAKLWUM MOPOroBOE 3HayeHue
pacxoga (M0 YMOMYaHUK MWHMMAanbHbLIM pacxod), Npu 60nblION NPOOOIMKUTENBHOCTM (MO
ymon4yanuto 7200 c).

Mpn ycTpaHeHWn BO3MOXHOMW pasrepmeTmsauun (3Ha4yeHUs yKasaHHbIX Bbille MapameTpoB
ONYCTUIUCb HWXE MNOPOroBbIX 3HAYEHMI) npeaynpexaeHne O TMpopbiBE WU  MNPOTEYKe
cbpacbiBaeTcs.

Hanunumne oGpaTHOro notoka: npu OTCYTCTBUMM MPAMOro MOTOKa BoAbl M OOHapyxeHuu
obpaTHOro noTtoka cymMmMapHbiM obbemoMm 6oree 1 n yCTpOMCTBO OTMeYaeT akT Hanuyms
obpaTHoro notoka. [pegynpexgeHne O Hanuyum obpaTHOro noTtoka cbpacbiBaeTca 4vepes
1 ceKyHAy nocne nosiBneHus.
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CpabaTtbiBaHMe CTOpPOXEBOro pacxopa: npu MNOSBEHWW pacxoda Bbllle YCTaHOBMEHHOrO
nopora (MO YMOMYaHWIO MWHMMArbHbLIM pacxod) nocne ero AAUTENbHOro OTCYTCTBUSA (MO
ymMonyaHuio 3 [OHA) YCTPOMCTBO OTMevaeT akT cpabaTbiBaHMs CTOPOXEBOro pacxona.
MpenoynpexaeHne o cpabaTbiBaHMM CTOPOXEBOro pacxoda cbpacbiBaeTca yepe3 1 cekyHOy
nocrne nosiBrieHuns.

OOCTUTHYT NMMUT BHeouYepeaHbIX COOOLEeHUI 3a Nnepuoa: YCTPOUCTBO (OUKCUPYET OLUNOKY B
criyyae [OOCTMXKEHUSI NMMUTa BHeovYepedHblX COOOLIEHUMN B YCTAHOBMEHHbIA JIMMUTHbI
nHtepsan. [lNpegynpexaeHne cbpacbiBaeTcsl, korga HacTynaeT MepBbli AeHb cneayloLllero
NMMUTHOIO UHTepBana.

PopmaTt coobweHnn NB-loT

O6wume cBegeHud

®opmat coobuweHun NB-loT ocHoBaH Ha pokymeHTe «Decast NB-loT Message Format
(DNMF)».

Ucnonb3oBaHue SenML

MakeT gaHHbIX popmupyeTcsa no npotokony SenML (Sensor Measurement Lists) n kogupyetcs
B dopmat CBOR (Concise Binary Object Representation).

Mpumep cnmcka obbekToB B hopmate JSON nocne gekoanposaHmnsa na CBOR npuBeneH Hmxe.

S

Mpumep:

~3: 1747887232,

-4: “17,
2: 48420
by
{
1: “$EL”,
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2: 93
b
{
0: “sn”,

2: 11200759

B npuBegeHHOM Bbille NMpUMepe CnNUcok OO6bEKTOB COCTOMT M3 Tpex obbekToB. Cogepxmmoe
nepBoro obvekTa:

m -3: 1747887232 — 6a3oBoe Bpema (UNIX) ycTponctea Ha MOMEHT ONpaBKn COOOLLEHNS;
n -4: “” — eguHULbBI N3MepeHnsa (NMUTpbI);
m  2: 48420 — 3Ha4YeHVe HA MOMEHT OTMpPaBKW.

Bo BTOpoM o0ObekTe nepegaeTcss OCTaTOMHbIN 3apsg GaTapenm B npoueHTax (pacyeTHas
BeNnn4nHa).

Copoepxnmoe TpeTbero obbekra:

m 0: “sn” — nma obbekTa (CepurHbIA HOMEP);
= 2:11200759 — 3HayeHue.

B kaxgom coobuieHun oT ycTponcTBa MOXeT ObiTb nobon Habop M nopsgok oObLeKToB B
3aBUCMMOCTM OT €ro Tuna, HaCTPOEK M YPOBHSA peanusaumm Tex Unmn UHbIX PyHKLUNA.

NMepepaBaeMble 0O BLEKTDI

CoobueHne MOXET coagepxaTb cneaylowmne o6bekThbl:

OBbEeKT sn — CepuUiiHbIN HOMEP;

O6bekT bat — HanpsikeHne nuTatowen 6aTtapeu;

O6bekT err — chnarn Tekywmnx owmnboK yCTPOUCTBa;

OO6beKT ar — NnoKasaHMA CYETUMKA;

O6beKT imsi — MexayHapOAHbIN NAEHTUMKATOP MOBUNBHOrO aboHEHTa;
OOGBbEKT rsrp — cpeaHee 3Ha4YeHne MOLHOCTU NPUHATBIX MUMOTHBLIX CUTHANOB;

OO0 «[lekacT», 2026 roa decast.com 28



-~
PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT OEKACT BCKM iWAN NB-loT

m  OOBbEKT rsrq — xapakTepucTka Ka4yecTBa MPUHATBLIX MUMOTHbBIX CUTHAMNOB;
m  OObeKT rssi — nokasarernb YPOBHSA MPUHMMAEMOrO CUrHana;
m  OOBbEKT sinr — OTHOLLEHNE YPOBHSA NOME3HOro curHana K ypoBHIO LWyma.

ABTOHOMHOCTb YCTPOMNCTBA

ABTOHOMHOCTb pabotel BCKM iWAN NB-loT npeactaBnser cobor MUHUManbHbIN
rapaHTUPOBaHHbIA CPOK CNyXbbl yCTPONCTBA OT BCTPOEHHOMO 3fieMeHTa NUTaHusa U CocTaBnseT
6 neT npu ycnosuu ctabunbHOM CBA3U U nepefaym He 6oree Tpex coobLleHnin B CYTKN.

NMoBepka N MeXNOBepPOYHbIN UHTEpBan

[MoBepka ycTponcTBa MPOU3BOAUTCA B COOTBETCTBMM C pokymeHtom MW 1592-2015
«PekomeHgaumns. locygapctBeHHad cuctema obecnevyeHuss egumHCcTBa U3MepeHuin. CYeTumnku
Boabl. MeToamnka noBepKu».

Mpn noBepke pekoMeHOyeTCA MPOBECTU 3aMeHy JarnemMeHTa nutaHusa. B ycTpounctee
ncnonb3yetrcsa NUTUR-TUOHUNXNopuaHaa ©Oartapesa Tunopasmepa 18505 ¢ HOMMHanNbHbIM
HanpsxeHnem 3,6 B 1 makcumanbHbIM NOCTOSAAHHLIM TOKOM pa3pdaga He meHee 300 MA.

MexnoBepoOYHbIN NHTEpPBan COCTaBNsET 6 NnerT.

YKa3aHus no akcnnyatauum, TPaHCNOPTUPOBKE, XPaHEHUIo U
yTUnNmu3aumm

YKa3aHuAa no JKCcnnyataunm

Hapy)xHas noBepxHOCTb YCTPOMCTBA JOSKHA COAepXKaTbCs B UNCTOTE.

He pexe ogHoro pasa B Hegento HeobxoauMmo Npou3BOAUTb OCMOTP ycTponctBa. B cnyvae
3arpsi3HEHNS CTEKSI0 MpoTepeTb BIaXHOW, a 3aTeM CyXOW MosfioTHSAHOW candeTkon. [lpu
OCMOTpE NPOBEPSETCH Hann4Yne/oTCyTCTBME TEYN B MECTax COeANHEHMUS LWTYLLEePOB C KOPNyCOM
n wTyyepoB c TpybonposogoM. [1pu BbISIBNEHUM Teyn HeoOXOAMMO NoATSHYTb pe3bboBble
coeguHeHus. Ecnu Teyb He npekpaliaetcs, Heo6xoaMMO 3aMeHUTb NPOKNaakKy.

Mpun BbISABNEHUM TE€YM M3-NOA INEKTPOHHOrO 6rioka mMnu npekpaweHnn ero yHKLNOHUPOBAHUS
YCTPOWMCTBO HEOBXOANMO CHATb U OTNPaBUTb B PEMOHT.
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Mocne pemMoHTa ycTpoicTBa Heo6XxoaMMO NPOBECTM NPOLEAYPY €ro NOBEPKU.

PaboTta ycTponctBa MoXeT ObiTb obecnedeHa TONbKO NMpu cobnogeHnn cneayrowmnx ycroBun
aKcnnyaTaumm:

= MOHTaX yCTPOWUCTBA BbINOSIHEH B COOTBETCTBUM C TpeOOBaHUAMWU HACTOSLLIENO PYKOBOACTBA
no aKkcnnyaTtauuu;

3Ha4YeHUss HOMUHanNbHOro Q, M MakcumanbHOro Qmax PaCXodoB NpU  3KCNIyaTauum
YCTPONUCTBA He [OSKHbl MpeBblllaTb 3HAYEeHWW, YyKasaHHbIX B pasgene « TexHudeckue
XapakTePUCTUKNY;

npu 3KcnryaTaumnm YCTPOMCTBA Ha pacxodax HWXe MWHUMAanNbHOMO Qmin NOrpewHoCTb
cyeTyMKa He HOpMMpOBaHa M MOXET OTNMYaTbCA OT 3HayYeHWW, YyKasaHHbIX B pasgene
«TexHn4yeckme xapakTepUCTUKNY;

B TpybGonpoBoae He OOMKHbI MMETb MECTO rmagpaBnuyeckue yaapbl n Bubpaumm, Bnvsaowme
Ha paboTy yCTPOMCTBa;

aKcnnyatauma Ha MakcMMmarnbHOM pacxoge gornyckaetcda He 6oree 1 yaca B CyTKu.

Mpn 3amMeTHOM CHWXEHWM pacxoda BoOAbl HEOBXOAMMO MPOYUCTUTL BXOOAHOW MUALTP OT
3acopeHus.

YKazaHus no TpaHCNOPTUPOBKe

TpaHcnopTMpOBaHME CYETYMKA NPOM3BOAMTCA NOObIM BMOOM 3aKpbITOro TpaHCNopTa, B TOM
yucne 1 BO34YyLWHbIM TPaHCMOPTOM B OTansiMBaeMblX repMeTU3NPOBaHHbIX OTCEKaxX B yYNaKOBKe,
NpeaoxXpaHsaoLWen oT MEXaHNUYECKUX NOBPEXOEHUN.

TpaHcnopTMpoBaHME CYETUYMKA OOIMKHO COOTBETCTBOBATL ycnoBusam pasgena 5 NOCT 15150.

YKa3zaHusl o XpaHeHUo

YCTPOMCTBO AOSMKHO XPaHUTbLCA B YyNakoBKe MNPeanpuaTUsi-M3roTOBUTENst COrfacHO YCIOBUSAM
pasgena 3 NTOCT 15150. B Bo3ayxe nomeLieHns, B KOTOPOM XPaHUTCS YCTPONCTBO, HE AOSIXKHbI
coaepXaTtbCs KOPPO3MOHHO-aKTUBHbIE BeLLecTBa.

YKaszaHug no yTunmn3auumum

YTtununsaums yCTponcTBa AOJTKHa OCYLLEeCTBNATLCA corrnacHo TpeboBaHUAM
CanlluH 2.1.7.1322-03 «lurneHnyeckne TpeboBaHMS K pasmeleHuio 1 06e3BpexnBaHuio
OTXOAOB nNpoOM3BOACTBa M noTpebneHus». PelweHne o0 npekpaweHun 3SKcnnyataumm wu
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yTunmsaumm YyCTpOWCTBa NpUHMMaET noTpebutenb. YTunusauma BCTPOEHHONO 3fieMeHTa
NMUTaHNA YCTPOMCTBA [OOSKHA OCYLIECTBNATbCA B COOTBETCTBUM C TpeboaHusmum MOCT P
MO3K 60086-4-2009 «batapen nepBuyHble. HYacTb 4. be3onacHoCTb NuTueBbIX 6aTapen».

KoMnnekT noctaBKu

HaumeHoBaHue KonuuecTtBoO

Cuetunk BCKM iWAN NB-loT 1 Wwr.
KoMmnnekT MOHTaXHbIX Yacten* 1wt
YnakoBka 1w
MacnopTt nspgenusa 1 wr

* - HAaNU4Kne N cocTaB KOMMIEKTa MoryT ObITb N3MEHEHBI NO 3akKaasy.

rapaHTMM n3rortoeutens

NarotoButenb rapaHTupyeT cooTBeTCcTBue mn3agenna Tpe6OBaHMFIM HacToAuwero gOKyMeHTa rnpu
CO6J'II'O,D,8HVII/I n0Tpe6|/|TeneM yCJ'IOBVIIZ SKCnnyaTtauun, XxpaHeHund, TpaHCNOPTUPOBKU N MOHTaxa.

[apaHTUNHBIN CPOK YKa3aH B nacnopTe Ha npmbop.

NarotoBuTenb 0b6a3yeTca 6e3B03Me3HO 3aMEHUTb UMM OTPEMOHTMPOBATbL YCTPOWCTBO, ECNN B
TeYeHne rapaHTUAHOTO cpoka noTpebutenem OyaoeT oOGHApYXeHO ero HecooTBETCTBME
TEXHUYECKUM xapakTepuctukam. Mpu aTom Ge3Bo3mesgHas 3aMeHa UMM PeMOHT YCTpoWcTBa
Npou3BoaATCA NpPeanpuaTUEM-U3TOTOBUTENEM MpU  YCrOBUW cobmnogeHns notpebutenem
NpaBuUn XpaHeHWUsl, TPaAHCMOPTUPOBKM, MOHTaXa M 3KchnyaTauuu, yKasaHHbIX B HaCTOALLEM
[IOKYMEHTe.

B rapaHTUiHOM 06Cny>XMBaHMN MOXET ObiTb OTKa3aHo B Cnyyae:

= HanmMuns MexaHUYecKux noBpexaeHun, OedeKToB, Bbl3BaHHbIX HecobntogeHnem npaBun
TPAHCNOPTUMPOBKKN, XPaHEHUsl, MOHTaxa MW 3KCnfyaTauuum YCTPOMCTB, a TaKke Cneagos
MEeXaHWU4YEeCKOro Uim TepMUYECKOro BO3OENCTBUS;

m  JedeKToB, BbI3BaHHbIX CTUXMNHLIMU 6eCTBMSMM U BO3OENCTBMEM OKpyXawLen cpeabl —
HaBOA4HEHMEM, NOXapOoM, aTMOCHEPHBLIMU ABMIEHUAMA U T.M.;

m  HapyweHus noTpebutenemMm KOMNIEKTHOCTU NOCTaBKN.
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