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1. Haznauenue

YCIIA ITYMA 30.04.01.LoRaWAN (nanee 1mo TeKCTy - yCTPONUCTBO) MpeIHa3HAYECHO ISt
MOCTPOCHUS aBTOMATU3UPOBAHHBIX MH(POPMAIIMOHHO-U3MEPUTEIBHBIX CUCTEM YUYE€Ta PECypCOB,
a TaKkKe i1 MOCTPOCHHUS CUCTEM MOHHUTOPHHIA, TUCHETUYEPHU3ALUH, KOHTPOJIS COCTOSHUSA U
YIOpaBIEeHUS peKUMaMHi 000pyI0BaHUS YJAIIEHHOTO O0BEKTa.

K YCIIJ] MOHO MOAKITIOUUTH CIIETYIOIINE TUIIBI yCTPOUCTB:

- UMITYJIbCHBIE PACXOJOMEPBI, CUETUUKU;

- TATYUKH NIPOTEUKU;

- TaTYUKHU TEMIIEPaTyphl;

- aBapUIHbIE CUTHAJIBI C BHEIIHUX YCTPOMCTB;
- mpubopsl yuera ¢ RS485.

[lepeueHp MO IEPKUBAECMBIX CUCTYHKOB!
e Mepkypuii 203

e Mepkypuii 230

e Mepkypuii 234

¢ AIICT A100

¢ AICT A300

YcTpoiicTBO o0ecrieunBaeT CUNTHIBAHUE JAHHBIX C BHEIIHUX YCTPOMCTB, ¢ MOCIEIYIOLIEH
nepegavyel JaHHbIX 110 10 OecnipoBoiHOM cetn LoRaWan.

Y CTpoHCTBO MOXKET OBITH UCIIOJIB30BAHO:

- B COCTaBe AaBTOMATU3MPOBAHHBIX  MH(GOPMAIMOHHO-U3MEPUTEIbHBIX  CHUCTEM
KOMMEPUYECKOTO YUETA PECYPCOB;

- B COCTaBE CUCTEM MOHUTOPUHTIA, JUCIIETUEPU3ALINH;

- B COCTaB€ MPOEKTOB “YMHBIN ropon”;

- B cocTtaBe npoekToB “l0T” (UuTepHeT Bewiei).

2. BHenrnmii Buj, onucanue ycTpoiicTa

YcTpoiicTBO mpeacTaBisieTr co0oi MpuOOp, BBIMOJHEHHBIH B MPOYHOM IJIACTMAcCOBOM
Kopryce. BHyTpu kopmyca pacrnonaraercs IlaTa ¢ MHKPOKOHTPOJUIEPOM, 3alOMUHAIOIIUM
yCTPOHCTBOM, y3710M uHTepdeiica RS485, cxeMoil cunThIBaHUS JAHHBIX UMITYJIbCHBIX BBIXOJIOB,
cxemoit moepskku 1-wire u mogemom LoORaWAN.

batapess ycraHaBmuMBaeTcs B Jlep)KaTelb. 3aMeHa Oaraped TpOW3BOAWTCS  0e3
HEO0XOIMMOCTH MANKH.

CHapy)XH KopIlyca pacrojOXeHbl TepMOBBOIBI JJIS TOAKIIOYCHUS HWHTEPQEHCHOTO
Kabensi, NMPOBOAOB BHEIIHUX JaTYMKOB, a TakkKe aHTeHHBL. CBETOAUOIHBIC HHIUKATOPHI
MOKa3bIBAIOT COCTOSIHUE YCTPOUCTBA.

Koprmyc ycrpoiicTBa nmeet (hiaHIbl ¥ TO3BOJISIET 3aKPETIATh €ro Ha MaHe!.

Koprmyc ocHarien repMeTu3upyromniei npoKkiIagKoi 1 UMeeT cTeneHb 3auuThl 1P65.

BremHmii BUa yCcTpONCTBa, MOKA3aH HA PUCYHKE 1.
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v' , .
& o YCIM neo49294
MYMA 30.04.01.LoRaWAN \ |

YcTpoitcTeo c6opa
M Nepejaym AaHHbIX

(NB-IoT)

NpouaseaeHo 000 "AnCHBEMKOM™

Puc. 1 — YCIIJ] ITYMA 30.04.01.LoRaWAN
3. Texnu4eckue XapaKTepUCTUKH

TexHuyeckue XxapakTepUCTUKH YCTPOICTBa MPUBEACHBI B TabmuIe 1.

Tabmuna 1. Texuuueckue xapakrepuctuku Y CII ITYMA 30.04.01.LoRaWAN

HaumeHoBaHue 3HaueHue
XapaKTePUCTUKH
Monudukanus ycTponcTBa IIYMA 30.04.01. LoRaWAN

Bcerpoennas nutueBas 6aTapess HOMUHAJIBHBIM HanpspkeHueM 3.6 B,
Xwum. cocras: Li, SOCI2, 6atapes Tunopasmepa A, EMKOCTb 3.5 A,
CTaHJapT BBIBOJIBI

Xapaxrepuctuku nutanus | [IpogomkurenbHbI TOK paspsaa (Makc): 1A ,

NmnynscHBIN TOK pa3psina (Makc):2A

Tpab: -55...85 °C, Pa3mep 18,5x18,5x50,5Mm

Tun 6atapen - ER18505M/T (FANSO)

864-865; 868,7-869,2 (cornacuo pemrenuto ['KPY)

PaGouue yacrorsr, MI'1g 9
’ Bo3MoskHa TIepeHacTpoiiKa 1moJib30BaTesIeM.

BrIxogHast MOIIIHOCTh He G6onee 25 MBt (cornacHo pemenuro ['KPY)
Tun momymsiu LoRa

CootBeTcTBHE

cnerudurarun LORaWAN | +

1.0.2

Kracc ycTpoiictsa Kitacc A (no cnenmduxanu LORaWAN)
[npuna MOJIOCHL | 45 K

MIPOITyCKaHMsI KaHaja

CkopocTh nepenavn 0,3-50 k6m1/c

JTAHHBIX

MaxkcuManbHbIHI pasmep

naxeta 50 Gaiir

(BrITIOUaAs CITy’)KeOHBIE

JIaHHBIE),

MakcumanbHasi JalbHOCTH | - B YCJIOBHSIX TOPOJACKOM 3aCTpoiiku - 10 1,5 kM
CBSI3U : - B MPSIMOH BUIAUMOCTH - J10 15 kM

- PexxuM - pexxum paboThI YyCTPONCTBA
Wuaukanys (CBETOIHOIBI) P p yerp

- CeTb - COCTOSIHHE CETH
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HaumenoBanmue 3Havenne

XapaKTePUCTHKH
HonL3OBeiTenLCKHH ) RS485
uHTepdelic A HaCTPOHKH
Wntepdeiic mis
MOJKJIIOUEHUS BHEIITHUX RS485
YCTPOMCTB
[IpoToxomnsl COAP, MQTT
IndpoBanne DTLS-PSK
MepelaBacMbIX JTAHHBIX
JIaTYMK OTKPBITHS KPBIIIKH eCTh
KonnvecTBO HE3aBHCUMBIX 5

BXOJIOB

Tumel BX010B

Bxoal, Bxoa2 (MMnyabCHBIH, OXpaHHBbIH).

HacrpawnBatotcs Ha Of¥H U3 THIIOB:

- IS CYETa UMITYJIbCOB OT MOJKIIOUEHHOTO YCTPOMCTBA

- ¢ukcamus cpabaThIBaHHS MOIKIIOYSHHOTO TaTYHKA.

TumoBkie BApHaHTHI MPUMEHEHUS:

- IPUOOPHI YUETa C MMITYJIbCHBIM BBIXOJIOM (CYCTUYUKHU BOJIbI, CUCTYMKH rasa,
pacxomoMepsl).

- MTaTYUKU MIPOTEUKH BOJBI, JATUMKH JIBIKCHUS, OXpaHHBIC JAaTYUKH, TATIUKU
OTKPBITHSL.

Bxon3, Bxon4 (MMnyabcHbIMH, OXpaHHbId, Namur).

HacrtpauBatorcst Ha OZIMH U3 TUIIOB:

- I cYeTa MMITYJIbCOB OT MOJKIIOUYEHHOTO YCTPOHCTBA

- (ukcaius cpadaTbIBaHMsI MOAKIIFOUYSHHOTO JaTYMKa.

- JUIs CYETa UMIIYJIbCOB OT YCTpoWcTBa crangapra Namur

Turnossle BapuaHThl TPUMEHEHHUS:

- pUOOPHI y4eTa ¢ UMITYJILCHBIM BBIXOJIOM (CYETYMKH BOJIbI, CYUSTUMKH Tra3a,
pacxomoMepsl).

- JaTYUKH [IPOTEUKHU BOABI, AATYUKH ABWKECHHUS, OXPAHHBIE TATYNKH, JATUHKH
OTKPBITHSL.

- TpuOOPHI yueTa ¢ UMIYJIbCHBIM BBIXOAOM (CUETUYMKHU BOABI, CYETUUKHU Ta3a)
¢ moanepkkoit cranyapra NAMUR, ¢ pacrio3naBanueM oOpbIBa WK
KOPOTKOT'O 3aMbIKaHHS B JINHUSAX.

BxoaS- noxkiroueHne BHEITHETO AaTYNKa TEMIIEpaTypbl ¢ uHTepdeiicom 1-
wire

BeTpoeHHBIE  MarHWTHBIA N

JATYUK

BceTpoennslii +

aKcelnepoMeTp

AmnTeHHa BHemHss1 Ha MArHUTHOM OCHOBaHUH, ¢ KadeneM (3 M)
RS485 He 6omee 200 m
Namur He Oojiee 3 M

MaxkcuMainbHas JIMHA NmmynbsCcHBINM BXOA OT

Kales 10 TaTYNKOB

He Oosee 3 M
CUYETYUKOB

TUIIAa TCPKOH JIS1 OXPaHHBIX JATYUKOB - HC boiee

UCKPETHBIA BXOJT
Jluckp 20 m
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HaumeHoBaHHe 3HaueHue
XapaKTePUCTHKH
Kopmyc [Tnactuk (monrkapOoHAT)
MomnTax Ha manens
CreneHp 3alMUTEI IP65

KabenbHbIE BBOIBI

I'epmoBBOIEI PG 7

Tun pa3beMoB

HaxumabIe KIIEeMMHUKY AJ151 IOJKITIOYEeHNS BHEITHUX YCTPOMCTB,
SMA 111 nOoAKIIOUYEHUS aHTEHHBI.

Pabouwnii nuamaszon
TeMIeparyp

-40 mo + 70°C

I"aGapuTHbIe pa3mMepsl

He 6onee 145x90x55 MM (¢ yderom (1aHIEB ¥ TEPMOBBOOB)

Macca, He OoJiee

0,3 xr

Cpoxk ¢y 051

20 et (0e3 yuera OaTapen)

4. KonpurypupoBanue ycrpoiicra

4.1 Cnincok KoH(pUrypupyemMbIX IapaMeTpoB yCTPOICTBA

Tabnuna 2 — 3aBoACKHE HACTPOUKH yCTPOHCTBA (110 YMOIYAHHUIO)

ITapamertp

‘ 3aBojCKHe HACTPOUMKHU

OO0uue HacTpoiiku

[Tapametps! unrepdeiica RS485

115200-8-1-None

BBI60p HaCTOTHOIO IIJIaHa

+

Pexum aBropusanuu OTAA

MakcuMaibHBIN pa3Mep makeTa (BKIIto4as Clly>KeOHbIC JTaHHBIC) 50 Gait

Ilepuox nepenayn JaHHBIX HA CEPBEP, MUH 1440

[lepuon nonydyeHus cpe3oB JaHHBIX, MUH 60
Hacrpoiiku Bxonal

Tun Bxona (IaTYMK WA UMITYIILCHBINA BXOJ) WMITYJIbCHBIN

CepHﬁHBIﬁ HOMCP NOAKJIHOYCHHOI'O CHCTYUKA

He ycranoBneno

HauansHoe 3HaueHue nmokazanuii (M3) Mpy BBOJIE B SKCILTyaTaIlHIO

He ycranosneno

O6wem (M3) Ha | ummysbe

0.001

Hacrpoiiku Bxoaa2

Tun Bxona (AaTYMK WM UMITYJIBCHBIA BXOJT)

VMIYJIbCHBIN

CepuiiHbIii HOMEP MOAKIIOYEHHOTO CUETYMKA

He ycranoBieno

HavanbHoe 3Hauenue nokazanuii (M3) npu BBOJE B HKCIUTyaTALUIO

He ycranoBneno

O6wem (M3) Ha | nmmysbe

0.001

Hacrpoiiku Bxoga3 (NAMUR)

Tun Bxona (AaTYMK WM UMITYJIBCHBINA BXOJT)

MMITYJIbCHBIN

CepuiiHblii HOMEP MOAKIIOYEHHOTO CUETYMKA

He ycranoBieno

HavanbHoe 3HaueHue nokazanuii (M3) npu BBOJE B HKCIUTyaTAILIUIO

He ycranoBneno

O6mwem (M3) Ha | nmmysbe

0.001

HacTtpoiiku Bxonad (NAMUR)

Tun Bxona (IaTYMK WA UMITYITLCHBINA BXOJ)

HMITYJIbCHBIN

CeprIHBIfI HOMCP MOAKIOYCHHOTO CUETUYMUKA

He ycranoBneHno

HawansHoe 3HaueHHe mokazaHuit (M3) P BBOJIE B SKCILTyaTaIlHIO

He ycranoBneno

O6bem (M3) Ha 1 ummIysbC

0.001
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4.2 UndopmanuonHas 6e30MaCHOCTh

Jist paboThl C yCTPOMCTBOM MPEAYCMOTPEHBI HECKOJIBKO ypoBHEH nocTyna. DyHKIHOHAT,
COOTBETCTBYIOIIUI Ka)KJJIOMY YPOBHIO JIOCTYTIa, ONTUCAH B Tabnuue 3.

Ta6numa 3 - yHKIMOHAJ, COOTBETCTBYIOIIMKA YPOBHIO JJOCTYIIA

YpoBens 1octyna Onucanne

JlaHHBIA PEeKUM TO3BOJIIET BHOCUTH M3MEHEHHUS B KOH(UTYPAIHIO
yCTpOWCTBa (M3MEHEHUE CEPUIHOTO HOMEpa, KOAPPHUITUEHTOB U TI1.),
a TaKKe MPOU3BOJIUTH CUUTHIBAHUE TEKYIIMX HACTPOCK U MOKA3aHHA.

AIMUHHCTpATOp 3HaueHUs1 MapaMeTPoOB JOCTYIA 110 YMOJTYAHHUIO
HNms nonb3oBarest Mapousb
admin admin
B nanHOM pexxrime BO3MOKHO OCYIIECTBUTH CUMTHIBAHUE 3HAUCHUS
TEKYILMX HACTPOEK U MMOKa3aHUM yCTPOICTBA.
Toas30BaTels 3HayeHUsl MapaMeTPOB A0CTYIA N0 YMOJTYAHHUIO
HNwmsa noab3oBaresis IMapoan
user user

[Tpu nepBOM BKJIIOYEHHH YCTpPOMCTBa HEOOXOAMMO B MEPBYIO OUEpE/b MU3MEHMUTDH MapOJIH
[0 YMOJYAHHUIO JUIsI KaXJIOro M3 IoJsib30BaTeneil. JaMHa maposis OOoJKHA COCTaBJIATH &
CHUMBOJIOB, MAPOJIb MOXKET COCTOSITh U3 MPOMHUCHBIX U 3arjaBHbIX OyKB JJATUHCKOTO ajidasuTa, a
takxe nudp. Ilepenaua napons no RS485 - unrepeiic ot I1K k ycTpoiicTBYy ocyliecTBisieTcs: B
MaCKUpOBAHHOM BHJIE.

5. HpOTOKO.]Il)I u (1)0pMaTI)I MaKETOB JaHHBIX IJIA IIepeaavyu Ha CEPBEP

5.1 HIporokoa MQTT

JlaHHBIE B TEKYIIEM MPOTOKOJIE MEPEIAOTCS B 3 pa3sn4IHbIX Gopmarax. Onrcanue
dbopMaToB creayeT nanee.

5.1.1 ®opmart «thingsboard»

B stom ¢opmate mnepenarommecss JaHHbIE pa3feAIOTCS Ha 2 TUOA: TEIEMETpUs U
aTpuOyTHI.

- Teaemerpus

Tonuk tesemerpun: Tonux(maobn. 2)/telemetry

[Ipumep makeTa MrHOBEHHBIX 3HAUCHUM:

Bepcma Nel ot 14.10.2020 7



{"ICCID™": "89701011688875001899"", "IN1'":
"3.154", "IN4": "0.000", "INS3": "'0", ""INS4"

"LP™: 0™, "RSSI™: -81", VB "3.56"}

Taomuua 4 — Onucanue Kiroudei

key value Onucanue
ICCID 89701011688875001899 HMuentudukaTop CuM-KapThl
IN1 2.162 [Torpebnenue no 1 Bxomy
IN2 0.000 [Torpebnenue no 2 BXoay
IN3 3.154 [ToTpebaenue o 3 Bxoay
IN4 0.000 [Totpebnenue no 4 Bxoay
Cocrosinue Bxona Hamyp
INS3 0 noKItoueHHoro K 3 Bxoay (0 —
HOPMA, 1 — OBPhIB, 2 -
3AMBIKAHHUE)
0 Cocrosinue Bxona Hamyp
INS4
MIOJIKJTFOYEHHOTO K 4 BXOAY
Temmnepatypa u3MepsiemMasi ¢ MOMOIIBIO
TEMP 25.6 natyuka DT, HOOKIIFOYEHHOTO K
COOTBETCTBYIOIIEMY BXOJY.
CA 0 ABapusi BCKPBITHS KOPITyca yCTPOUCTBA
LP 0 ABapust HU3KOT0 3apsijia 0aTapen
RSSI -81 YpoBeHb cUTHAJIA
VB 3.56 3apsin 6atapen

[Tpumep nakeTa npo¢uis noTpedIeHus:

[{"ts™": ""1584399262000", "*values': {"*a': 0", "Ip™: 0", "t'": ""25", "d1"

"d2": '15.4™, "d3™: 0", d4t: Tr0™Y), {M'ts'': ''1584402862000™, values™:

atvon, Mlptts O, ttrttr 25, d1t: 2,18, d2': T'16.4, 'd3': 0™, 'd4™: 0"},
{""ts": ""1584406462000", "'values': {""a'": ""0"", "Ip": 0™, "'t"": "'25", "'d1': '2.25",
"d2': 17.4", d3t: 0, 'd4M: 0"}

Tabmuna 5 — Omnmncanue Kirouei

key value Onucanue
ts 1584399262000 BpemeHHas MeTka 3HaYeHUH MTOTPEOICHHS
values
a 0 ABapust OTKPBITHS KPBIIIKA
Ip 0 ABapusi HU3KOTO YpOBHS Oarapen
t 25 Temneparypa
di 2.15 [Torpebnenue mo 1 BXoay
d2 154 [Totpebnenue mo 2 BXoay
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key value Onucanue
d3 0 [Motpebnenue mo 3 BXoay
d4 0 [Motpebnenue mo 4 BXoay

IIpumep nakera MrHOBEHHBIX 3HAYEHHM 2JIEKTPUYECKOTO CYETUHKA!

{"STS_1": "OK", "TM_1": '"M230", "DTM_1": '"170320093842", '"'SN_1":
"26939702", "“TFAE_1": "2.71", "“TFRE_1": "0.04", "FAET1.1": "1.66",
"FAET2_1": "1.05", "FAET3_1": "0.00", "FAET4_1": "0.00", "VPA_1'":
"“171.97", "vPB_1": "0.00", "VPC_1": "171.22", "APPS_1": "0.00", "RPPS_1":
0.00", "FR_1":''49.99"}

Tadnuua 6 — Onucanue KiIruei

key value Onucanue

STS 1 Craryc onpoca c4€T4nKa IMEKTPOIHEPTHU
( _—1 undeKe oK {383}2/[0>KHLIC BapHaHThl OTBETA:
onpauueaemozo - NO ANSWER
cuémuuKa) - NOT OPEN
™ 1 M230 Tun cuérunka
DTM 1 170320093842 Jlama u epems cuémuuka
SN_1 26939702 CepuiiHblil HOMEp
TFAE_1 2.71 CymMmapHasi akTUBHAsl SHEPrUs
TFRE_1 0.04 CymMmapHasi peakTUBHasi SJHEPTUs
FAET1_1 1.66 AKkTuBHas 3Heprus no 1 rapudy
FAET2_1 1.05 AKTHBHAas 3Heprus 1o 2 rapudy
FAET3 1 0.00 AKTHBHAas 3Heprus 1no 3 rapudy
FAET4 1 0.00 AKTHBHAas 3Heprus 1no 4 rapudy
VPA_1 171.97 Hanpsioxenue no gasze A
VPB_1 0.00 Hanpsioxenue no gase B
VPC_1 171.22 Hanpsioxenue no gaze C
APPS_1 0.00 CymMmapHasi akTUBHAasi MOIIHOCTb
RPPS_1 0.00 CymMmapHas peakTUBHasi MOILITHOCTh
FR_1 49.99 Yacrora cetu

- Ampuoymut

Tonuk aTpudyroB: Tonuk(mabn. 2)/attributes

[Ipumep nakera aTpuOyTOB:

{"ICCID": ""89701011688875001899", ""TD": ""USPD", "VF': ""0.0.6™, "PF": ""30",
"PFP'™: "1440", "PFS'": "1440", "PFM": 60", "SNU1": "1111111", "SNU2":
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"2222222", "SNU3": "3333333", ""SNU4": "4444444" "CF1'": "0.001", "CF2":

"0.01", "CF3": "0.001", "CF4": ""0.1"", "UTC"": "'5""}

Tadmuua 7 — Onucanue Kiruei

key value Onucanue

ICCID 89701011688875001899 HMuentuduxaTop CuM-KapThl

TD USPD Tun ycrpoiicTBa

VE 0.0.6 Bepcus [10

PE 30 [Tepuon MIOCBUIKH MTHOBEHHBIX
3HAYEHHUH

PEP 1440 [Tepron noceLIKK IPOQUILS
noTpebaeHus mo Bxojaam 1-4

PFS 1440 [lepros MOCHIIKK CEPBUCHOTO ITAKeTa

PEM 60 [Teproa moChUIKH NaKeTa JaHHbIX
AIIEKTPUUECKOTr0 CUETUHKA

SNU1 1111111 Cepuiinblii HoMep ycTpoiicTBa
MOAKJIIOYEHHOTO K 1 BXOIy

SNU2 2999999 CepuliHblil HOMEp yCTPOHCTBA
HOJKJIFOYEHHOT'0 K 2 BXOY

SNU3 3333333 CepuliHblil HOMEp yCTPONCTBA
HOJKJIFOYEHHOT0 K 3 BXOy

SNU4 4444444 CepuliHblil HOMEp yCTPONCTBA
HOJKJIFOYEHHOTO K 4 BXOy

CF1 0.001 O6BeM HpI/IXO3,[[$IHII/II/IC$I Ha 1 umIryssc
o 1 Bxoay(m°)

CE2 0.01 O6BeM HpI/IXO3,[[$IHII/II/IC$I Ha 1 umIryssc
1o 2 Bxoay(m°)

CE3 0.001 O6BeM HpI/IXO3,[[$IHII/II/IC$I Ha 1 umIryssc
o 3 Bxoay(m°)

CF4 0.1 O6BeM HpI/IXO3)1$IHII/II/IC$I Ha 1 uMITyssc
10 4 Bxomy(m°)

UTC 5 qaCOB9H 0SIC 3aITMCAHHBIN B
ycTpoiicTBe

5.1.2 ®opmart «impact»
[Tpu nepenaue B JTaHHOM popMaTe ecTh 2 CaMOJAOCTATOUHBIX TUIIA TAKETOB.
Tonuk nakeroB: Tonuk(maon. 2)

ITakeThl MTHOBEHHBIX 3Ha‘-IGHI/II71, CCpBI/ICHHﬁ IMaKEeT, a TAKIKE MAKET C mapaMeTpaMunu

SJICKTPHUYICCKOTO CYETUYMKA aHAJIOTUYHBI HaKeTaM IMPUBCACHHBIM B MTPCALIAYIICM ITYHKTC.

[Tpumep naketa npouiast moTpeOIeHuUs:
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[{""'ts":"'1584399262000™, "a': "0, "lp™: O™, "t': 25", "d1': "2.15", "d2":
"15.4", "d3": "'0™, "d4': 0"}, {""ts"': "'1584402862000", ""a': "'0", "'lp™: 0", 't
25", td1t: 2.18", 'd2™: 16.4™, 'd3™: 0™, 'd4™: 0™y,

{"'ts": ""1584406462000", **a™": "'0", "lp™*: O™, t': 25, Yd1': T'2.25™, Md2": '17.4",
"d3: 0, d4t: 0}

OrnucaHnue KIF0YEH MpUBEICHO B TadHIle 4.

5.1.3 ®opmar «teleuchet»
[Tpu nmepemaue B 1anHOM opmaTe ecTh 2 CaMOIOCTATOYHBIX THIIA TTAKETOB.
Tonuk nakeroB: Tonuxk(maon. 2)

[IpuMep nakera MrHOBEHHBIX 3HAYCHMM

{"d": {"ICCID": ™89701011688875001899", "IN1': "2.162", "IN2": "0.000",
"IN3': M3.154", "IN4™: ''0.000™, "INS3'": "0", "INS4": 0", "TEMP": "25.6",
"CA"™:"0", "LP": 0", "RSSI': ""-81", ""'VB'": ""'3.56""}}

Omnucanue KIIt04el npuBeaeHo B Tadmuie 4.
[Tpumep podus nmorpedieHus:

{d™ [{"'ts™: ""1584399262000™, "values™: {"'a': 0", "Ip": 0", "t"': 25", "'d1':
"2.15", "d2": "15.4", 'd3™: 0™, d4t: 0, {'ts™": "'1584402862000™, "'values':
"a'to", Mpt: oM, 't 25, td1t: 2,18, 'd2': T'16.4™, 'd3™: 0™, d4™: 0"},
{"ts": "'1584406462000", "'values': {""a'": "'0", "Ip": 0™, "'t": "'25", "'d1': '2.25",
"2 7.4, "d3: 0, d4t: 0}

Onucanue KJtouel NpuBeIEHO B TabIUIE O.
[Tpumep nmakeTa napaMeTpoB IEKTPUUECKOTO CUETUHKA!

{"d": {"STS_1": "OK", "TM_1": ""M230", "DTM_1": "170320093842", ""SN_1"":
26939702, "TFAE_1'": "2.71", “TFRE_1": "0.04", "FAET1.1': "1.66",
"FAET2_1": "1.05", "FAET3_1": "0.00", "FAET4_1": "0.00", "VPA_1":
"171.97", "vPB_1": "0.00", "VPC_1": ""171.22", "APPS_1": "'0.00", "RPPS_1"":
0.00", "FR_1": ""49.99"}}

Omnucanue Kit04elt npuBeaeHo B Tadauie 6.
IIpumep cepBUCHOTO MakeTa:

{"d": {"imsi'": ""250990284190501", "'typeDevice': ""USPD"", ""pollFrequency': ""30",
"vFw': ""0.0.6", "serialNumberl™: ™1111111", *‘serialNumber2: "2222222",
"serialNumber3": "3333333", "'serialNumber4': 4444444 *'c1': "'0.001", "'c2":
"0.01", ""¢3™: "0.001", ¢4 0.1}

Onucanue KiIrouel MpUBeAeHO B Ta0HIE 7.

5.2 Ilporokoa COAP
1. ®opmar «thingsboard»

CTpyKTypbl MaKeTOB W BUJIbl AHAJIOTMYHBI OMUCAHHBIM B myHkTe 5.1.1, 3a ogHuUM
UCKITIOUEHUEM:

Tonuk nepenayn arpuOyTOB:

api/vl/SACCESS_TOKEN (mo YMOJTYaHUIO HCIO0JIb3YyeTCs IMEI
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moayJs)/attributes

Tonuk nepenaun TexeMETpHH :

api/vl/SACCESS_TOKEN (mo YMOJTYAHUIO HCIOJIb3YyeTCs IMEI
moayJs)/telemetry

2. ®opmat «impact»

CTpyKTypbl IaKETOB U TONMKHU aHAJIOTMYHBI ONMCAHHBIM B IyHKTE 5.1.2.
Uri-Path: Tonux(maoén. 2)

3. ®opmar «teleuchet»

CTpyKTypbl IAaKETOB 1 TONMKU aHAJIOTUYHBI ONMCAHHBIM B ITyHKTE 5.1.3.

Uri-Path: Tonux(maon. 2)

6. PaGora ¢ ycrpoiicTBoM

6.1 IlpeaBapurtenbHOe KOH(PUTYPHPOBaHUE YCTPOICTBA

[IpenBaputensHOe KOH(GUTYpPUPOBAaHUE YCTpOCTBa TpeOyercsi, €cld HEOOXOAUMBI
HACTPOMKH, OTIIMYAIOIIUECS OT 3aBOACKUX HACTPOCK.
B tabnuue 2 nepeunciaeHsl napaMeTpbl 1OCTYIIHbIE ISl IOKAIbHON HACTPOUKH.

6.2 JlokajbHasi HACTPOIIKA YyCTPOMCTBA

Jlns nokanbHOM HAaCTPOWMKH yCTpoiicTBa HeoOxoaumo mnoakimounth [I9BM k pasbemy
RS485 ycrpoiicTBa 1 3aMKHYTh KOHTAKTHI 4-5 pazbema XP1 ¢ momomipo pkammnepa (pu 3ToM
YCTPOHCTBO BOMJIET B PEKUM HACTpOikH). 3anmycTtuTh Ha [I9BM nporpammy-koHpHUrypaTop.

[TapameTpsl y1st HACTPOWKH YKa3aHbI B Ta0JuUIIe 2.

Kpowme Toro, n3 koHpuUryparopa MO>KHO MMOAATh KOMaH/bL:

- BHEOYEpeIHas OTMpaBKa makera Ha cepBep uepe3 cetb LORAWAN (ucnomnwiyercs ans
IIPOBEPKU KOPPEKTHOCTH PETUCTPALINU YCTPOMCTBA U HaX0X1eHUs B 30He BUAUMOCTH BC),

- CUMTHIBAaHME JAaHHBIX U3 YCTPOWCTBA (MCIIONBb3yeTCs Ul IMPOBEPKH KOPPEKTHOCTHU
HOJKJIIOUYEHUS YCTPOMCTBA K CUETUHUKY ).

Taxoke 1OCTyNeH cieayomuil pyHKIMOHA:

- UreHune 1 U3MEHEHHUE HaCTPOEK yCTPONCTBA

- Yrenne IMSI cum-kapTsr,

6.3 Peskumbl padoThbl ycTpoOiicTBa

EcTp HECKOTBKO PEXXHUMOB pabOTHI yCTPONCTBA:

- “3HeprocoOeperalMii” pexxuM. B 3TOM pexuMe yCTpOMCTBO HAXOIUTCS OCHOBHOE
pabouee Bpems. IIpu 3TOM HzeT cueT UMIYJIbCOB, U3MEPEHUE HANPSKEHUs] OaTapeu, a Takxke
dukcanus cpabaTblBaHUs MOIKIIOYEHHBIX BHEITHUX JATYUKOB U “‘J[aTUMK OTKPBITUS KPBIIIKU
Kopriryca”. B aToMm pexume HeBo3MOxkeH oOMeH yepe3 RS485 € mporpammoii-koH(GUTypaTopoM.

[Ipy BO3HMKHOBEHHMM CpabaThIBaHUS JIOOOrO MOAKIIOYEHHOTO JaTyvka Wid “JlaTduk
OTKPBITUSL KPBIIIKK Kopiryca” coobuieHre o0 aBapuu OyZeT CpodHO nepenaHo Ha cepsep. llpu
ATOM YCTPOMCTBO BBIXOAMT U3 ‘“‘FHEPTOCOEPETaroIero pexxuma’, IEpexXoauT B “pekuM OOMeHa
JIAHHBIMU C CepBEpOM’ W OIpaBiisieT makeT Ha ceprep. [locie 3aBepieHns oOMeHa yCTPOUCTBO
CHOBA MIEPEXOAUT B ‘“DHEprocOeperaroniuii pesxum’.
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- “pexuM o0MeHa TaHHBIMH ¢ cepBepom”. [lepenaya JaHHBIX HA CEPBEP MPOUCXOUT C

epuoaoM, ompeneiseMsiM napamerpom “Ilepuon onpoca”. Ilpu 3T0M yCTPONCTBO BBIXOAMT U3

“sneprocoeperatomiero” pexkuma. [locie 3aBepiiieHus nepegayn yCTpoicTBO CHOBA EPEXOIUT B

“sHeprocOeperaroiui pexxum’”.

- “pe:xkuM ompoca ycTpoiicTB mo uHTepgeiicam”. IIpoucxoaut ukcanus B KypHaie

cpe3a nanHbIX. llepuoa momxeH ObITh mpeaBapuTeNbHO HacTpoeH. [Ipm 3TomM mepemauu Ha

cepBep He MPOUCXOJIUT.

- “pexuM JIOKAJbHOM HACTPOMKM YCTpoiicTBa”. DTOT PEXKUM MOXKHO BKIHOYUTH

KHOIIKOW BHYTPHU yCTPOWCTBA. PexuM rnpeaHasHayeH il JJIOKAIbHON HACTPOMKU yCTPOMCTBA U3

KOH(HTypaTopa.

6.4 UugukaTop

Ta6mmma 8 — CocTOSIHUS MHANKATOPOB

CocTosinmne

CocTosinmne

Huouxamop Pexcum

Paboma unouxamopa 6 pexcume 3azpy3Ku Mooy

ON —5..15 cexk — OFF

WNunukaTtop BKIIOYAaeTCS B MOMEHT IOJAayll MUTaHHS (MM Toaade
curnana RES).

OcraeTcs BKJIIOUCHHBIM Ha BpeMsl HHUIIMAIU3AlUU YCTPOCTBa.
[Tocre 3aBepiieHHss MHUNHAAIU3AIMNA WHIUKATOP BBIKIIOYACTCS —
YCTPOMCTBO TOTOBO K padboTe

Paboma unouxamopa ¢ pabouem pexcume

ON —0.1cex — OFF

Nunukatop 1 pas 3aropaercst ¥ racHET, YTO HHPOPMUPYET O Havase
mpolecca rnepegadu

ON —0.1cex — OFF-0.1cex
ON —0.1cex — OFF

[Tpu ynauHoii oTIIpaBKe JaHHBIX HA cepBep MHIUKATOp 2 pas3a
KpPaTKOBPEMEHHO 3aropaeTcs U raCHET

ON —0.1cex — OFF-0.1 cex
ON —0.1cex — OFF-0.1 cex
ON —0.1cex — OFF

[Ipu HEeynauHO# OTIpaBKE JaHHBIX HA CEpBEp MHIUKATOP 3 paza
KPAaTKOBPEMEHHO 3aropaeTcs U raCHET

Paboma unoukamopa é pexcume HacmpoiKu

ON —0.1 cex —OFF -3 cexk.

Ecnu me OCYHICCTBIIACTCA 3alIUCHU UJIN OTIIPABKU JAHHBIX HaA CEPBED,
HHAUKATOP NCPUOJUICCKH BKIIIOYACTCA U OTKIIFOYACTCA.

Hnouxamop Cemo

64ms ON, 800ms OFF

Her perucrpauuu B cetu

64ms ON, 3000ms OFF

VYcnemHas perucTpanys B CETH

64ms ON, 300ms OFF

[Tepenaya maHHBIX

OFF

Brikimroueno nutanue nuia PSM-pexum

6.5 JaTunk aBapuu “/laTunka OTKPBITHSA KPBILIKH KOpmyca”

[Tocne Brimouenus nutanus (pxamrmep XP4 1mo32-3) wim KpaTKOBPEMEHHOTO 3aMbIKAHHS

ResetCPU (J1) ycTpoifcTBO BBIXOAMT Ha paboOUnii PEXKUM M HAYWHACT aHAIU3UPOBATH COCTOSHUS

HNOAKIOYCHHBIX JATYHUKOB.
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Ananu3 coctosaHus “‘/laTynMka OTKPBITHS KPBIIMIKKA KOpmyca” MPOMCXOAUT yepe3 10 MuH
10CJI€ MOJIa4X MUTAHUS (3TO aeT yA00CTBO MPH MOHTAXE yCTPOICTBA).

Ecnmu mpouwsonuto cpabareiBanue  “JlaTdMka OTKPBITUS  KPBIIIKKM — Kopryca”, B
HHEPrOHE3aBUCUMON MaMATH YCTPOUCTBA B JKypHase (PMKCHUPYIOTCS MOKa3aHUs BCEX MPUOOPOB
yuyeTa Ha MOMEHT cpabarbiBanus. [lpu 3TOM mpojosmkaercs yder mnokaszanuil. CocrosHue
AJIAPM MoxHO cOpocuTh JoKanbHO uepe3 KoHdurypatop (“M3mepenus”/ MrHoBeHHBIC
3HaueHMsI, KHomKa “COpocuTh aBapuu’’) WIM KOMaHIOW C cepBepa. [Ipumep mpuBeneH Ha
pHUCYHKE 2.

6.6 HazHayeHne KOHTAKTOB
S Hpe w50
XP5 AP CoosoPs
BAT
Batapes +] .

TERM
s oe Hinn XP6| sxom

VeeT
13|GND \\\OQ; ‘:\y\
12| TXD XP3 - BXOM3
1

BAT-OFF]

1-wire

GND
NAMUR1
GND
CON2
GND
CON1
GND

RS485-B
RS485-A
11|RXD
XP2
O ANT

GND
\ BXOA1

NAMUR2
Puc. 2 — KoHTaKTHI ycTpOHCTBa

BXO/R

O ~NDO N W= (DO W=

XP4 - mxamiiep BKIrOYeHHs OaTapen
SIM-card — nepskatens s ycraHoBKH SIMkapTh

XP7 — konT4,5,6 — noakitoyeHue yctpoiicts ¢ RS485
XP7 — konTl,2,3 — noAKIIIOYEHNE 1aTYUKA TEMIIEPaTyphl

XP6 — kontl,2 — NAMUR2—(Bxon4) — uMnysbCHBIN BX0J uiaH naTduk wim caeTauk ¢ NAMUR
XP6 — kont3,4 — NAMUR1—(Bx0n3) — uMnysbCcHbIH BX0 uiaH qaTduk wim caeTauk ¢ NAMUR
XP6 — kouT5,6 — CON1 — (Bx0on1) — MMy IbCHBIIA BXOJ] HITH JAaTYUK
XP6 — xou17,8 — CON2 — (Bx0a2) — uMIyIbCHBINM BXOJT WM JaTUYUK

SB1 — 1aTuuK OTKPBITUS KPBIILIKU
SB2 - kHOITKa BKJI./BBIKII. peKUMa JIOKaJIbHOW HACTPOIKHU yCTpoiicTBa

J1 — ResetCPU

XP4 — Bat-ON - mxammep Juist MOAKITIOYCHUS OaTapen

XP4 — Bat-OFF - mxamrep Ui OTKJIFOUCHHS OaTapen

XP5 — nonkmoueHne MOCTOSIHHOTO MUTaHus OT BHemHero bI1 (Bmecto 6atapen)

XP1 — koHT 4-5 - mxamnep a1 paboThl B peKUME HACTPOIKHU YCTpOHcTBa
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XP1 — UART kont1(RX), kouT2(TX), koHT3(GND) — 00HOBJICHHE MPOIIMBKHA YCTPOUCTBA
J2 — mxammep U1t 0OHOBIIGHUS IPOLIMBKY YCTPOUCTBA

XP3 — UART — o0HOBIIEHHE TPOIIUBKY MOJEMa

6.7 TunoBasi cxema NOAKJIKYEHUS 000PYI10BAHUSA

IITATHEIH "
Kabenb Hatauk Mepkypuiit M230
[ TeMIIepaTyphbl RS485
5 Ak= OT-2 19 24
S8 5 =
-EE N8R mmm Xpq  Har | glglg id
P5 EEXFM _éfxps T ' ;E
m 1] GND 3 ':L‘
1-wire |2 | TERM
BAT + ] 3| VecT
4| RS485-B
BaTtapesn rotos 5] e a]
XP7 8] GND
OO XP6axop 1] NAMUR2
3jono «va 4'@* g ﬁmum
12| TXD XP3 9 BXOMB [T oD
H'RXD 5| CON2
BXOM2
@ﬁﬁ-zr 6| GND
7/ CON1
BX0Aa1 8 GND

KpPAaCHBIii

H3pewarens Oxpannbiii
O -102-14 O

HO-10 ﬂaT'—lHK

IIPOTEUKH

O Yopas. MarauT O

Puc. 3 - TumoBas cxema NOJIKITIOYSHHS YCTPOHCTBA

6.8 Iloak.ouenne k uaTeppeiicam UART u RS485

Jlis 3TOM LIenu MpUMEeHsIeTcs OAMH YHUBEpcaabHbI KoHBepTOp OT “ICBCOM” ¢ USB,
UART u RS485 - «Konseprep "USB-RS232-UART-CAN-RS485"» ACHB.468266.002.
(Pucynok 4)

Puc. 4 - «Konseprep "USB-RS232-UART-CAN-RS485"»
[Ipu oTcyTCTBUM YHUBEPCAIBHOTO KOHBEPTEPA MOXKHO IPUMEHUTH JIBA OTJEIbHBIX
CTeIHaTN3UPOBAHHBIX KOHBEPTEPA.

6.8.1 TunoBas cxema noAk/JI04YeHus Kk uarepgeiicy UART
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[ToakiroueHre BBIMOJHSIETCS COTJIACHO PUCYHKY 3.

NHTepdeiic
UART

—
<

A A~
XP1  XP1 XP1
KOHT1 KOHT2 KOHT3

XPS

BAT
Barapes

R485 (5]

B 000 [

BXOMFarD
XP2 BXOR2 =+
BXOM1 -

KoHeepTop USB/UART UHTepdeiic

USB

Cxema NoAKrUeHWA KoHBepTopa USB/UART

veng

Kouseprtop

XP1({KOHT1) RX

T

XP1{KOHT2) TX

Rx

XP1{koHT3) GND

GND

e

i YCNJ  rwoso2e
NYMA 30.04.01.LoRaWAN ;}
YerpodcTeo céopa B
e [CDeomy

Mporaseqeno (00 * LACHEKon'

Puc. 5 — Ilogxmouenue k uatepdeiicy UART

XapakTepucruku kouBeprepa USB/UART

e VYposuu Hanpspkenus UART: 3.3V
e Paznrem USB kouBeptopa mis nonakmtouenus k [I9BM (USB tun A mnn USB tun B ¢

JIOTIOTHUTEIBHBIM KabesieM)
e JKenarenbHO KOHBEPTOP C TAIbBAHUYECKON Pa3BA3KOM.
e JKenarenbHO KOHBEPTOP C KIIEMMHOM KOJOAKOM.

e Tum pazpema XPI(YCIIJ) - PLS-3 (Bunka, mar 2.54mm). s MOAKITIOYEHHS HYKEH
Ka0elb ¢ OTBeTHOM po3eTkoi PBS-3 “mist moakmrouenus k PLS-3”.

e B03MO0XHO, JOMOJHUTEIBHO MOHAAO0UTHCS pKamiep (¢ maroMm 2,54) i yCTaHOBKHU

G‘SET)’
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6.8.2 TunoBas cxema noak;JIw4YeHus1 K narepdeiicy RS-485

[ToakaroueHue BBIIOIHSETCS COIJIACHO PUCYHKY 6.

NHTepdeiic
UsB KoneepTop USB/RS485

o ox T
4 { 15 L L M
o YCNJ reoss2ss | XP5  E55 )

X NYMA 30.04.01.LoRaWAN _} 2 BAT

Ycrpoi cBopa - o + ]
e Icbeom ”

towire [2]

RS485 (5]

BXOM |5

Cxema NoAK/oYEHUA KOHBEPTOPA

BXOA3 5+
BXOM2
BXOA1 |

ycng I Kouseptop
XP7(koHT4) RS485-8 I RS485-8
XP7(koHT5) RS485-A ] RS485-A
XP7(koHT6) GND [ GND

Puc. 6 — Iloaxmouenue k uatepdeiicy RS-485

XapakTtepucTuku konsepropa USB/RS485

e Paznrem USB konsepropa mis noaximrouenus k [I9BM (USB tun A wiun USB tun B
C IONIOJTHUTENIbHBIM Kabenem)

o XenarenpHO KOHBEPTODP C rajJbBaHHYECKON pa3BHSKOﬁ.
o XenarenpHO KOHBEPTODP C KJIEMMHOMH KOJIOJKOM.

e Tun pazsema XP7(YCII) - kneMMHUK. J[715 TOAKIIIOUEHUSI HE HYKEH CIelMalbHbIN
KabeJb.

e Bo03MOXHO, TOMOTHUTEIHHO MOHAAOOUTHCS JKamIep (¢ marom 2,54) i yCTaHOBKU
“SET” XP1(4-5).
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7. HacTpoiika ycTpoiicTBa

Hacrpoiika ycTpoiicTBa OCyIIECTBIIAETCS C TOMOIIBIO nporpammbl LoRaWan Kouduryparop.
(Pucynox 7)

MapaneTpel cossi

Hacrpoiiku ycTpoiicTBa

LoRaWAN

Korimrypuposarine OcHoBHEIE HACTROMKN | [lONOMHATENHbIE HBCTpORG | HACTPONKI ¢

09 Hacrpoiiku yorpoiicrsa

MapaneTpsi camsn MrHoBeHHble 3Ha4eHuUsA

Cepuiitisiii Homep

0,00 % HavaneHsie noxasanns (m3) Kourypuposative HauMeHoBaHHE CueTunK 1 CUETUMK 2
« . Cepwitnbiii Home|
0 % OBwén (n) Ha 1w, ot -
— Wsneperma Moxazanus (m3)
31 [laTass0aa & skaunyaTawso
= ABaDHA MATHHTHOTO XapaKTEpa
Cepuituifi HoMep - 2 F Mruosertiie savevn ABapHA OTKPEITHA KpbIIGH
0,00 %+ HauaneHsie noxasanns (M3) - 2 xap. (M3)
5 5 Ofum () va Luamn, -2 TNoxasams na moMenT aBapun o7 Kkp. kpbiu. (M3)
- Hanpmwenne Garapen (B)
31| [llama ssona 5 skennyaTawo - 2
OrpasuT naker
# carnare B e
Kon-s0 JOIN niakeTos: T e

Kon-80 yenewssix JOIN naxeTos: = MaKeT Ha cepsep

Kon-s0 JOIN naxeTos ¢ ownbikoii:

Cnpasa

° oo o

Ofwwee spevs paboTs (M) 4= CBpocuTb asapun

_ v
>

©*  LoRaWAN

Usmeperis (C: Mepeiimn s s
~
. Miparerom) cesan Hactpoiiku ycTpoiictea
OBrosnerve 110 S
¥ camams Konyrypuposarie Coiostbie HaCTpoi | AOTIOMHATENHEIE HBCTPORKM | HacTpofiiu CHET-1ka BodbI

Cnpasra

[ Nokazars NIOT

CoepuHenne: OTKPLTO  COCTOAHME: OTKPLIT MopT: CC

02 Hacrpoliny verpoiicTsa

( ) MakeTsl croaTsepxaeH1en
5 & Kon-sonomsmox oTrpasky nakeTa
~ | cnoaTeepwaenuen
( ) Pexm SLEEP paguonoayna
( ) Mepenava cepsvicroro naxeTa
( ) ADR

Vameperas
Ofrosnenwe N0
Crpasia
¥ canrams A zames
v
[] NokazaTs NOT N
Cs OTKpsITO OTkpeT nopT: COM1

Puc. 7 — Oxna nporpammsl LoRaWan Kougwuryparop

7.1 HacTpoiiku BX0/10B yCTpOiicTBa

Ha nannoit Bknagke (PucyHok 8) oroOpaxaroTcs KOH(PHUrypamus BXOJOB, K KOTOPHIM
HNOJKJIIOYEHbl HM3MEpUTENbHbIE yCcTpolcTBa. Kakaplii M3 BXOJOB MCXOJS U3 THUIA MOXET
HACTPaMBaThCS Kak:

- UMy bcHbIN

- OxpaHHbIi
OxpaHHBII BXOJ MCXOJS M3 HAYAILHOTO COCTOSIHUS TOJKIIOYAEMBIX KOHTAKTOB MOYKHO

JOTIOTHUTETIFHO HACTPOUTH KaK: HOPMaJIbHO 3aKPHITHI M HOPMAILHO OTKPBITHIM.
Taxoke 7OMOTHUTETHHO 3 ¥ 4 BXOABI MOTYT OBITh CKOHpUTYpupoBaHbl Kak «NAMUR».
[Tocne wHUIMANW3aIMK HOBBIX BXOJOB, HEOOXOIMMO TIPOU3BECTH IMEpe3arpys3Ky
YCTPOMCTBA MepeT HadaioM pa0doThl, 3aMKHYB J1.
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Q MYMA 30.04.X%. ¥1.0.0.13 —
LoRaWAN

MapaweTpe cansn HacTpoiikm ycTpoiicTBa

Kondwiryprposanie QtHosHble HacTpaiiy | HACTPOMKA BXOA0E | HacTporica NepHOADE Nepeaa-

Bxoa 1 Bxoa 3

€2 Hactpoi verpoficTea

§  Hacrpofic onpoca cuéT-wkos Vrnynechelii v Tunexoaa VmyiscHeii v THnExoas
INEKTPOIHEPT AN
111 Cepuien 333 CepHintii
T —— EpHFHGI HOMED EpHHL HoMep
- 150,00 3 HauanbHele noKazaHs () 1,00 2 HauaneHsiz nokasaHiA (3)
© Cratncrika
0,1 ~ Ofinén (3] Ha 1 mn, 0,01 | OfibEn (3 Ha 1,

Bixoa 2 Boa 4
Wnyrecar v Thnexoaa Mnynecrei v THnexoaa
z22 CepiiiHEN HoeR 444 CepHiHeili Horep
88,00 S HauanbHble nokasams (M3) 99,00 $ | HauanbHoie nokasamHa (m3)

0,1 ~ Ofnen (13) Ha 1 wn, 0,01 ~| Ofben () Ha 1 Hnn,

* corate & zanmcame

[ 1NokaszaTs Nor

< >

Coeavtenve: OTkpbiTo  CocTOAMMe: [onyued oTeeT

Puc. 8 — Hactpoiika BX010B

Tabmuna 10 — Onucanue napameTpoB

IMapametp Onucanue

Tun BXoaa qaTuvka HopMmanbHO OTKPBIT/3aKpBIT

N CepuiiHblil HOMEp CUETYMKA, YKa3aHHbIN HA JUIEBOW NaHEIN
CepuiiHblii HOMeEp
CYeTUMKa WIH B MMACTIOPTE.

HavanpHoe 3HaueHue nokazaHuil (M3) Ha CYETHOM MEXaHU3ME
Hauanpnoe 3nauenue (M3)
CUETYMKA IPU BBOJIE B SKCILTyaTalHIO

[TapameTp yka3biBaeTcst B M3
O6wem (M3) Ha 1 umnynsc | Hanpumep, nns cuerunka Boasl CBK15-3-2 = ln Ha |
UMIYJIbC, TO €cTh KoadduuueHt 6yaet pasex 0.001.

7.2 HacTpoiiku nepuoaoB nepeiaqyu

[Teproabl mepeaun HACTPAUBAIOTCS TS CISAYIONIMX BUI0B MakeToB (PucyHok 9):

- MruoBeHHbIE 3HaUEHMs] — TEKyIME MOKa3aHMs 10 BXoaaM 1-4, naTuuky Temieparypsl,
aBapusiM, HalIPsDKEHUIO OaTapeu.

- [Ipo¢uns morpedneHnss — MaccuB MoKa3aHUN 3a mocienHue 24 yaca, B COCTaB MakeTa
BXOJST MOKAa3aHUsI 110 BXOJIaM, aBApUsAM U TEMIIEpaType.

- CepBHUCHBIII NMakeT — COACPKUT HHPOPMALMIO O BEPCUM MPOIIMBKH, IEepUOJaX
OTIPABKH, CEPUIHBIX HOMEPAX YCTPOMCTB, MOJKIFOYEHHBIX KO BXxo1aM 1-4 u ap.

- [TakeT ¢ U3MepeHUsAMH dJ1. CUETUUKA
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MapaMeTpEl CEAZH Hacho“K" yc'rpo“cma
KomHrypposanis OcHOBHeIE HAcTPOMiRH | HacTpofika Exoace | HACTRORa MepHoa0s nepesaq
2 Hacrpoitkn verporicres n
J3KET MFHOBEHHSD
§ HacTporicn onpoca cieT s
MNEKTPOIMEDIHAA ( || Mepsaasare va cepsep
@ Varenese nporn 200§ Meproanepeasdn (i)
[, Cramcraca
NakeT NpodHAR NoTReENEHHA
| Mepepasars Ha cepeep
1440 5 Meproa nepedadn (i)
epECHBI naKeT
)\ MNepeaaEaTE Ha CEPEER
Meproa, nepeaa-n ()
MIaKET € HIMEPEHHANA INEKTPOCUET
| Mepepasars Ha cepeep
10 S Mepuoa nepeaaunt (iH)
enve 110
¥ cuumame | | A zanucae
Cnpagica
[ |Mokaaars JIOT ~
< >

| Coeppterve: OTkpeito  COCTOAHME: [lonyuer oTeet

Puc. 9 — Hactpoiika neprooB nepegaqn

HepeBoz[ MEPCKIOYATCIIA B IMOJIOKCHHUEC «BBIKIIIOYCHO» IJIA KaKoro-janoo u3 IIaKCTOB,
03HA4YacT 3alpeT Ha OTIIPABKYy YKa3aHHOT'O ITaK€Ta Ha CEPBEP.

7.3 OonoBaenue I1O ycTpoiicTBa

Bo Bxnagke «O6HOBICHHE [10» MOKHO OCYIIECTBUTH JOKATEHOS OOHOBJICHHUE TTPOIIUBKU
(Pucynoxk 10).

~
0O6HoBneHne MO
HacTporicn
®aiin npowmeKn
1.5.2
[ (3]
Cnpaska
[ Noxasats JIOr ¢ 5 ~

CoepqHEHWE: OTHPETO  COCTOAHME: [onyusH OTEeT

Puc. 10 — Bxknanka «O0oHoBieHue I[10»
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Jl1s 06HOBNIEHHSI HEOOXOIUMO BBIIIOJIHUTD CIIEIYIOIINE JeHCTBUS:

- CHATH UTaHUE ¢ ycTpoiicTBa (Y JaUTh MEPEMbIUKY C KOHTAKTOB 2 - 3 pazbema XP4)

- [onxmrounts KouBepTep uuTepderico USB-UART k kontaktam pazsema XP1 (1 - RX,
2-TX,3-GND)

- YcranoButh mxammep Ha J2 (BOOTO)

- [logaTe nmuTanue Ha yCTpOHCTBO (Y CTAaHOBUTH NEPEMBIYKY Ha KOHTAKTHI 2 - 3 pazbema XP4)
- BeiOpats Ha Britanike «[lapamerpsi cBsizn» coorBercTByrOIMil COM - mopt

- Knonky «OTKpBITh IOPT» HE HAKUMATD

- [lepetitu Bo Brianky «O6HOBIeHHE 110

- BeiOpartsb ¢aitn npommBku

- Haxxatp kHOTIKY «O0HOBUTH [10»

- [loaTBepauTh, HaxkaB «OK» B MOSIBUBLIEMCSI OKOIIKE

- OTKpoOeTCsI HOBOE OKHO, B KOTOPOM HAa4YHETCS Mpoiiecc 00HOBJICHUS npoiuBKy (PucyHok 11)

Activating device

ERASING ...
eraszing all pages

DOWNLOADING ...

downloading
downloading

downloading
down loading
dnwnlnading

page sectop
page sector
pagesector
page - sector
page  sectopr

page sectop
page sector
pagesector
pagesector
page sector
page sectop
page sector
pagesector
pagesector

L=ir=El -yl dy NI ) )

Pk e e ek kb ek

1.00CKB>
1.00OCKB>
1.00CKB>
1.00CKB>

size
zize
zize

zize

Puc. 11 — IIpouecc oOHOBIIEHUS
- JloxmaTbcst OKOHYaHUS OOHOBJICHUS
- CHATh MMUTAHUE C YCTPONUCTBA

- OTKJIIOYUTH KOHBEPTEP U CHATH Jkammep J2

B cayuae Bo3zunkHoBeHust ommn6ok (PucyHnok 12, 13) npu o6HoBieHnu [10

5TMFlashLoader.exe - Cuctemuan ownBra L}, X

He yaaeTca NpogonsuTe BRINOAHEHWE KO4E, NOCKONBKY
! cwcTema He oBHapyxKuaa MSVCP120.dIl Ona yerpaHeHna sToi
= nNpoBAeMel NoNpo&yHTE NEpeyCTaHOEWTE NPOorpamMay.

Puc. 12 — OxkHO cucTeMHOI OLIMOKU
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5TMFlashLoader.exe - Cuctemyan ownbra >

He yaaeTca NpogonuTe EbMONHEHWE K048, NOCKONBEY
cUCTEMA He oBHapyxna mfc120.dll. Ana ycrpaHeHna 3Tai
= npoBaemel NONpoBYATE NEpeyCTaHOBWTE Nparpammy.

Puc. 13 — OkHO cucTeMHO# OIMOKU

Heo0X0 MO ycTaHOBUTH «Pacmpoctpansiembie naketsl Visual C++ ms Visual Studio 2013»
C cayiTa https://www.microsoft.com/
IO CCBUIKE https://www.microsoft.com/ru-RU/download/details.aspx?id=40784

st x64 OC cTaBHTH JKeJIaTCILHO 2 MTaKeTa.
vcredist_x64.exe
vcredist_x86.exe

1719 X86 OC craBUTEH OUH ITAKET:.
vcredist_x86.exe

8. KoMILIEKTHOCTD

Ta6muna 11 - Kommiaexkraoers ITYMA 30.04.01.LoRaWAN

Ne | HammenoBanue KonuyectBo
1 | YcerpoiictBo cOopa 1 niepeaaun JaHHBIX 1

«ITYMA 30.04.01.LoRaWAN»
2 | AHTeHHa Ha MarHUTHOW TIOJICTaBKe ¢ KabeeM 3 M. 1
3 | PyKoBO/CTBO MO 9KCIUTyaTaIK 1 (Ha mapTuto)
4 | IlacniopT ¢ rapaHTUHHBIM TaJIOHOM 1
5 | YnakoBka 1

9. Texunueckoe 00CTy:KUBAHHUE

VYCTpolicTBO SBNSETCS HEOOCITY)KMBAaGMbIM H3/EIMEM W PACCUMTAaH Ha paboTy B TedeHHE
HEONPEJIEIEHHOTO BPEMEHU IPU YCIOBUM COOJIOAEHHSA YCIOBHH OJKCILTyaTallud: CTaOUIbHOE
JJIEKTPONIUTAHUE B 3aJaHHOM JMAalla30HE HAMPsHKCHWM, BIAXKHOCTb M TEMIIEpAaTypa BO31yXa,
HearpeccuBHas Ta3oBas cpena, OTCYTCTBHE yIApHBIX BO3JCHCTBUM M BHOpanuil. BHyTpu kopmyca
YCTPONCTBA HET HUKAKUX YacTeH, TpeOYIOMHNX MEPUOINIECKOTO OCMOTPa W/UIH NPOPHIaKTHKH.

10. Yka3anusi mep 06e30acHOCTH

IIpu MoHTaxke M sKkcIulyaTauuu npubopa HEoOXOAMMO pyKOBoACTBOBaThCs «lIpaBuiiamu
SKCIUTyaTalliil  JJIEKTPOYCTAHOBOK  IMOTpeOWTENei», yTBepkAeHHBIMH MundsHepro Poccum
13.01.2003r u MexoTpacieBbIMM MpaBWIAMHM 10 OXxpaHe Tpyna. llomenienwe, B KOTOpoM
yCTaHaBJIMBAETCs MpHOOpP, JTOHKHO OTBEYATh TPEOOBAaHUAM, N30KeHHBIM B «lIpaBuiax ycrpoiicTBa
3neKTpoycTaHoBOK» (I maBrocanepronanzop Poccuu, M., 1998r.).
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11. IIpaBuia XxpaHeHUs1 H TPAHCIIOPTHPOBAHUS

KnumaTtuueckue ycioBHs TpPaHCHIOPTHPOBAHMS JIOJKHBI COOTBETCTBOBATH  CJEIYIOIIMM
YCIIOBUSIM:

— TeMmepaTypa OKpy Karolero Bo3ayxa ot munyc 50°C xo mmoc 50°C;
— OTHOCHTEJIbHAS BIAKHOCTH BO3ayXa 10 98% npu 25°C;
— armocdeproe nasnenue ot 84,0 mo 107,0 kIIa (ot 630 mo 800 mm pT. cT.).

[Tpubop MOKET TpPaHCHOPTUPOBATHCS BCEMU BUAAMM TpPAHCIOpPTa (B KPBITBIX BaroHax,
3aKpbITBIX ABTOMAILMHAX, KOHTEWHepax) B CcOOTBeTCTBUM ¢ «llpaBmiiaMum mnepeBOo3KH TIpy30B»
(m3marenncTBO «Tpancmopt», 1983r).

XpaHeHue npudopa J0JKHO MPOU3BOJUTHCS TOJIBKO B YIMAKOBKE MPEANPUSTUSI-U3TOTOBUTEIS
B OTAaIIMBAaeMBIX TIOMEIICHMSX NPH TeMrepaType Bosayxa oT +5°C mo +40°C u oTHOCHTENBHOI
BJIKHOCTH Bo3ayxa He Oonee 80%. B momemeHusx st XpaHeHUsI HE JTOJDKHO OBITh arpeCCHBHBIX
npumMecei (ImapoB KUCIIOT, MIeNI0Uei ), BEI3BIBAIOIINX KOPPO3HIO.

12. 'apanTNH U3roTOBUTE/IA (ITOCTABIINKA)

[TpennpusTre-U3roToBUTENb TapAHTUPYET COOTBETCTBUE NPHOOpAa TEXHHUUECKUM YCIOBHUIM
IpHU COOJIIOZICHNH YCIIOBUM TPAHCIIOPTUPOBAHHUS, XPAHEHHsI, MOHTa)Ka M HKCIUTyaTal|H.

["apaHTHifHBIN CpPOK SKCIUTyaTalMu MpuOopa yCTaHaBIMBAeTCA 2 ToJa, CUYUTas C JAaThl
nepenayy npudopa B IKCILUTyaTaLHUIO.

WzroroBuTens B TEpHOJ TapaHTUHHOTO CpOKa OKCIUTyaTalldd Npudopa HMMEET IMpaBo
OCYILECTBIISITh HAI30p 3a MPAaBHIBHOCTBIO SKCIUTyaTallMM C IIETbI0 TOBBIIICHUS KadecTBa W
3¢ (HEKTUBHOCTH IKCILTyaTaIUH.

Bermenmme U3 cTpos B TEYEHHE TapaHTUHHOTO CPOKa IKCIUTyaTalliy y3JIbl PUOopa MojyiexaT
3aMEHE WM PEMOHTY CHJIaMHU TPEIPUATHSA-U3TOTOBUTENS 32 CUET CPEJICTB M3TOTOBUTEISL.

ITosb30BaTe b JMIIAETCH NMPaBa Ha 0e3BO3Me3AHbIIl PEMOHT B rapaHTHIHBIN NIepuol B
cay4ae HapylleHHsl IUIOMO, NPH MEXaHHYECKHX MOBPEKICHHAX M0Jb30BaTeJIeM, €CIU
yCTPpaHEGHHEe HEHCIPaBHOCTeil MNpudopa NPOM3BOAWJIOCH JIMLIIOM, He HMEKINMM IpaBa
BBIIIOJIHCHHS] PEMOHTA M TEXHHYECKOr0 00CIy:>KMBAHMS.
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