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1. Hazuauenue

ICB300 - [JaTunk Temmeparypsl/BiIakHOCTH Bo3ayxa MogemoM NB-IoT (manee mo tekcry —
JAaTYMK) MpeIHa3HaueH KOHTPOJIA 3a TEMIIEpaTypol M BIAKHOCThIO Bo3ayxa. IIpumensercs B
pELICHUAX UHTEPHETA BEILEH.

VYcrpoiicTBO  mpeAHa3HAYeHO IS OMpoca  JaTYMKa  TEMIIEpaTypbl/BIaXKHOCTH,
COBMEIICHHOTO, C ITepeaueii JaHHBIX (TeMIIepaTyp/BIaXHOCTH) B CETh, IPOMCXOIUT Iiepeaada Mo
CETsIM COTOBBIX orneparopoB NB- |0T.

JlaTuuk MOKeT OBITh UCIIOJIB30BAH:

- B COCTaBe MPOEKTOB “YMHBII ropoa”;

- B coctase npoekToB “loT” (MuTepHeT Bemieit);
- B COCTaBe cucTeM ““YMHBIN qoM”.



2. BHemiHuii BU/1, ONIMCAHUE YCTPOMCTBA

JlaTuuk npencTaBiseT co00l yCTPOKWCTBO B IPOYHOM TIACTMACCOBOM KOPITyCE.
Buemnuii Bug gatuvka, nokasaH Ha pucyHke 1.

Puc. 1 — BHemuuit Bua naTyuka



3. Texunuyeckue XapaKTepuCcTHKH

TexHuueckre XxapaKTepUCTHKH MOAYJICH npuBeieHbI B Tabuie 1.

Tabmuna 1. TexHuyeckne XapakKTepUCTUKHU IaTYUKA

HaunmeHoBaHHMe XapaKTepUCTHKHU

3HaueHue

XapaKkTepuCTUKU TUTAHUS

Bcerpoennas mutueBas 6atapes 3,6 B
He menee 2000 mAu. CremHasl.

Tun BCTPOEHHOr0 MojeMa

LTE-Cat-NB1 (NB-IoT)

NB-IoT protocol stack

3GPP Release 13

Monem

LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MH?z)

YacrorHblil nuana3od Band 8

Yacroruslil quanason Band 20

YacrorHblil nuana3oH Band 3

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)

Uplink  832..862 MHz (Module transmit)
Downlink  791..821 MHz (Module receive)

Uplink  1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

KommuectBo SIM-kapt

1

Tun SIM-kapT

Micro SIM (3FF) ycranaBiuBaercsi B CIIOT

Wunukamms (cBeToanon)

Cratyc paboThl ycTpoiicTBa

ITons3oBaTeNnbCKUit unTepdeiic st | TexHomormaeckuit pazpeM. (ITomkimrodenre ¢ TOMOIIBIO
HaCTPONKHU JIOTIOJTHUTENTFHOTO KOHBEPTOPa)

JlaTurKk MarHUTOKOHTAKTHBIN +

(THmIa TepKOH )

JlaTauK OTKPBITHS KPBIIIKHA JIEKTPOHHOTO N

MOJTYJIst

AHTeHHa Bcerpoennas

Kopnyc IInacTukoBBIil

MoHnTax YcraHaBIMBaeTCsl HA IJIOCKYIO NOBEPXHOCTh
Pabounii tnana3oH Temmeparyp -40 no + 70°C

Krace 3ammThl Kopryca IP30

["abaputHbIe pa3meps

I"abapwuts! kKopiryca 3meKTpOHHOTO MOAyIst: 70x46x30MM.
I"abaputs! kopiryca moayns MmarauTa: 57x11x11mm.
Marepuan — mJIacTuK.

Kpemnnenune

Kpennienne o0enx wdacreil (PIEKTPOHHOTO MOAYNIS U
MarHuTa) BO3MOXHO JIByMsl BapHaHTaMu:
Camope3aMd WM ABYCTOPOHHEH  KJIEUKOM
("ckotuem").

B KOMIIJIEKT BXOAAT M caMOpe3bl U IBYCTOPOHHSISI KIIEeHKast
neHTa ("ckor4u")

JIEHTOH

Macca, He Ooiiee

0,15 kxr

Cpok ciyxOsbl

20 ner




4. Cniucok KOH(puUrypupyembix napaMmeTpoB MOLYJIs1

Tabnuua 2. Hactpoiiku ycTpoiicTBa

Bo3moxHOCTB
3aBoackue .
ITapamerp HACTDONKH JIOKAJIbHOH YCTAaHOBKH
P (4epe3 pazbem XP1)
HapaMeTmeHHTepQ)eHca 115200-8-1-None | -
11 HacTpoiku (pa3beM XP1)
YacTOTHBIN IHANIA30H LTE- b3, b8, b20 | -
MakcumanbHbIi pa3mep MakeTa 512 Gaiit )
(BKJIIOUAs CIy>KeOHBIE JTAHHBIC)
APN iot +
IP anpec cepsepa iotsandbox.mts.ru | +
ITopT cepBepa 1883 +
[TpoTokos nepenauun MQTT +
[Tepron onpoca MrHOBEHHBIX 3HAYECHUH, 1440munH
+
SmuH ..30cyT (lcyrkn)
[Tepengayda cepBUCHOTO MaKeTa BKJI/BBIKI Bk +
dopMaT JaHHBIX thingsboard +
Tonmk vl/devices/me |+
Hacrpoiiku st padorsl B nporokose MQTT

ClientID client +
Nwmst mone3oBatens (Username) IMEI monyns +

- (13 +
[Tapousb (Password) (e yeTanoBeHO)

4.1 UndopmannonHasi 6€30MaCHOCTh

Jlst pabOTHI ¢ YCTPOMCTBOM MPEAYCMOTPEHBI HECKOJIBPKO YPOBHEH noctyna. OyHKIIMOHAT,
COOTBETCTBYIOIINN Ka)KJIOMYy YPOBHIO JIOCTYIIA, ONMCaH B Tabnuuue 3.

Tab6numa 3 - DyHKIMOHAJ, COOTBETCTBYIOIIUA YPOBHIO JOCTYIIA

YpoBeHsb 10cTyna Onucanue

JIaHHBI PEXUM TI03BOJISIET BHOCHTh M3MEHEHHUS B KOH(PHUTYPAIUIO
yCTpoiicTBa (M3MEHEHUE CepuitHOro HoMepa, K03 UIIMEHTOB U T.11.),
a TaKk)Ke MPOU3BOJIMTH CUNTHIBAHUE TEKYIIMX HACTPOCK U MOKA3aHUM.

AIMUHHCTPATOp 3HavYeHMs MapaMeTPOB A0CTYIA N0 YMOJIYAHHIO
HNmsa moab3oBaresst IMapoasb
admin admin
B naHHOM pexnMe BO3MOXHO OCYILIECTBUTh CUMTBHIBAHWE 3HAUYCHUS
TEKYIIMX HACTPOEK U NMOKa3aHUM yCTPOUCTBA.
Ionb30BaTETH 3HavYeHMs MapaMeTPOB A0CTYNA MO YMOJIYAHHIO
HNwms noab3oBarenst Mapoasb
user user

HpI/I NEpBOM BKIIFOYCHU N yCTpOﬁCTBa HCO6XOI[I/IMO B IICPBYIO OUCPCAb U3MCHUTH IMAPOJIH 11O




YMOJTYaHHIO Ul KKJOTr0 M3 MOoJb30BaTeNel. JnuHa maposst IoKHA COCTaBIATh 8§ CHMBOJIOB,
MapoJib MOXKCT COCTOATH U3 NPOIMCHBIX U 3arJIaBHBIX 6yKB JJATUHCKOI'O aﬂ(baBI/ITa, a TaKKEC I_[I/I(bp
Ilepenaua maponss mo RS485 - wuntepdeiic or IIK kK ycTpoWCTBY OCYIIECTBISETCS B
MaCKUpPOBAaHHOM BHU/C.

5. ®opmaT nakeToB JaHHBIX /ISl lepeJayl Ha cepBep
IIpu nepenaye makeToB Ha cepBep uepes ceTu coToBbIX oneparopoB NB-IoT, nenonb3yrores

npoTokosibl MQTT unun COAP. YcTaHoBKy MOKHO clenaTh MPU HACTPOMKE B KOHUTYpaTope
YCTpOMCTBA.

5.1 poroxon MQTT
5.1.1 ®opmar "thingsboard"

B »tom ¢opmare mnepenaBaembie NaHHBIE PaA3NENSAIOTCA Ha 2 THUMA: TEJIEMETPHUS U
aTpuOyTHI.

- Tesemerpus

Tonuk Tenemerpum: Tonuxk(mabn. 2)/telemetry

[Ipumep nakeTa MTHOBEHHBIX 3HAYECHMIA:

{"ICCID":"89701011688875002046","TEMP":"25.6","HUMI":"13.3","DEWP":"-
4.6","CTRL": "1", "ALMC":"0","ALMD":"0","ALMP":"0","RSSI"":"-
71" "SNR":"7","VB":"3.29"}

Taomuia 4 — Onucanue Kiroyei

key value Onucanue

ICCID 89701011688875001899 Unentuduxatop cuM-KapThl

TEMP 25.6 [lokazaHus naTurka TeMIepaTypbl

HUMI 133 [TokazaHus 1aTynKa BIaXKHOCTH

DEWP 4.6 [Toka3zaHus TeMIepaTypbl TOUKU
pOCHI

CTRL 1 CocTosiHrEe KOHTPOJIMPYEMOTO OKHa /
JIBEpU

ALMC 0 ABapus BCKpBITHS KOpITyca

ALMD 0 ABapus 1eMOHTa)a yCTpOoiiCcTBa

ALMP 0 ABapus HU3KOTO YPOBHS HaIPSKEHUS

RSSI -1 YpoBeHb cursana

SNR / YpoBens nryma

VB 3.29 3apsin 6atapen

- Ampuoymul

Tonuk atpudytoB: Tonuk(mabn. 2)/attributes



[Tpumep makera aTpuOyTOB:

{"ICCID": "89701011688875001899", "TD": "Ops", "PP": "30", "PPR": "0",
"PS™: ""1440", "VF': ""1.0.0", ""SN"": "'123456789", ""UTC"": "'5""}

Tadmuua 5 — Onucanue Kirouei

key value Onucanue

ICCID 89701011688875001899 Wnentudukatop cuM-KapThl

TD USPD Tun ycrpoictaa

PP 30 [epuon OTMPaBKH MTHOBEHHBIX
3HAYCHUU

PPR 0 [lepuon ornpasku npoduns (0 — He
OTIPABJISETCS)

PS 1440 [Iepuon oTmpaBKu CEPBUCHOTO MaKeTa

VF 1.0.0 Bepcus [10

SN 123456789 CepuiiHblii HOMED

uTC 5 qaCOB9H TOSIC 3aIIMCaHHBIN B
YCTPOMCTBE

5.1.2 dopmar "impact"

®opmar ananorudeH ¢opmarty "thingsboard" 3a uckiroueHremM TOoro, 4To TOMMUK Ha
KOTOPBIN IOCHUIAIOTCS JaHHBIC cheaytomuid: Tonuxk(maon. 2)

5.1.3 ®opmar "teleuchet"

[Tpu nepenaue B 1TaHHOM opMaTe ecTh 2 CaMOJAOCTATOYHBIX TUIIA TAKETOB.
Tonuk nakeroB: Tonuk(maobn. 2)

HpHMep IakeTa MrTHOBEHHBIX 3HAUCHHUH

{lldll:
{"ICCID":"89701011688875002046","TEMP":"25.6","HUMI":"13.3","DEWP":"-
4_6","CTRL": ..1..1 IIALMclI:Iloll’llALMDll:Iloll,IIALMPH:lloll'lleslll:ll_

71II,IISN RII:II7II1IIVBII:II3.29II}}

Omnucanue KiIo4Yel mpuBeaeHo B Tabnuie 4.
IIpumep cepBUCHOTO Makera:

{"d": {""ICCID": ""89701011688875001899", ""TD": ""Ops"", ""PP'": ""30", "PPR": ""0",
"PS™: "1440", "VF': ""1.0.0", ""SN™: ""123456789", ""UTC"': "'5""}}
Omnwucanue KiI04el NpuBeAeHO B Tabiuie 5.



5.2 Iporoxon COAP
521 ®opmart «thingsboard»

CTpyKTypbl TMaKeTOB W BHJbl aHAJOTMYHBI ONUCAHHBIM B myHkTre 5.1.1, 3a ogHUM
HCKIIIOYEHUEM:

Tonuk nepegauu aTpuOyTOB:

api/vl/SACCESS_TOKEN (mo YMOJIYAHUIO HCIOJIb3YyeTCs IMEI
moayJisi)/attributes

Tonuk nepenaun TeaeMeTpuu :

api/vl/SACCESS_TOKEN (mo YMOJIYAHUIO HCIOJIb3YyeTCs IMEI
moayJisi)/telemetry

522 ®opmar «impact»

CTpyKTypbl NAaKETOB U TONUKU aHAJIOTUYHBI ONTMCAaHHBIM B IyHKTE 5.1.2.

Uri-Path: Tonux(maén. 2)
523 ®opmar «teleuchet»

CTpyKTypBbl ITIAKETOB M TONMKH aHAJOTMYHBI ONMCAaHHBIM B IyHKTE 5.1.3.

Uri-Path: Tonuk(maéan. 2)

6. PaGora ¢ naryukom
6.1 IlpenBapuresbHOe KOHGUTYPHUPOBaHME JaTUYMKA

[IpenBaputenbHOe KOHPUTYPUPOBAHUE MOJYyJIEH HEOOXOAMMO, €CIU HYKHBI HACTPOWKH,
OTJIMYAIOIINECS OT 3aBOJICKUX HACTPOEK.
B tabGnure 2 nepeuncieHsl mapaMeTpsl JOCTYIHBIE I TOKATbHOW HACTPOMKH.

6.2 JlokajibHAsi HACTPOIiKa JaATYUKA

Jlnst  JIOKaJIbHOM ~ HACTPOMKKM  MOAYNIs  HeoOxomumo — moakimouuTs [I9BM  k
TEXHOJIOTHYeCKOMYy pa3zbeMy XP1 Moayns ¢ TOMONIbIO JIOTOJIHUTEIHLHOIO KOHBEPTOpA
USB/UART (Pucynok 2). 3anyctuts Ha [I9BM nporpamMmmy-koHdurypartop.

[TapameTpsl 1711 HACTPOUKH YKa3aHbI B TaOJIHIIE 2.

Kpowme Toro, u3 koHpHUTrypaTopa MOKHO NMOAATH KOMAH/bI:

- BHEouepeqHas OTMpaBKa Makera Ha cepBep uepe3 cetb NB-IoT (ucmomnb3yercs s
MIPOBEPKU KOPPEKTHOCTH PErUCTpaIK MOAYJIS U HaxoxkaeHus B 30He Buaumoctu bC);

- CUUTBHIBAHME JAHHBIX U3 MOYJIA (MCIOJIB3YeTCs ISl MPOBEPKH IaTUHKA).

Taxxke nocTyneH cneayouuil GyHKIMOHANT:

- 0OHOBIIEHUE MPOIINBKHI MOIYIIS;

- yregue IMEI monema.

- ytenue [CCID cum-KapTsl.



Mecto Jl1a xperuieHns
pacmoIoKeHns KOpIIyca K CTeHe
MAarHNTOKOHTAKTHOI
JaTINKa

UART

. (Hactpoiixa
Micro MOZIYII5)
SIM

Jl1g kperuieHns
KopIyca K CTeHe

BOOTO
JlaTauK OTKPBHITHS (m1s 0OHOBIEHHA
KopImyca firmware moyms)

Puc. 2 — Pacnonoxxenue rexnonoruyeckoro pazeema XP1 u mxamnepos RES,BOOTO.
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6.3 Pe:xum paGoTbl MoayJist

Moynb paboTaeT B HECKOJIBKHX peXUMax:

1. DHeprocbeperaromuii — B 3TOM pPEKUME MOJIYJIb HAXOJUTCS B PEKUME HH3KOTO
NOTPeOICHUsT M KOHTPOJSI COCTOSHHSI JaTYMKOB. B 3TOM peknme He BO3MOXKEH OOMEH depe3
TEXHOJIOTMYeCKUi nHTepdeiic.

2. ABapuiiHbIi — IIpU CpabaTbIBAHUHU JITaTUUKA OTKPBITHS KOPITyca YCTPONCTBA WM IaTYMKa
KOHTPOJISl OTKPBITHS OKHA (ABEpH), a TAKXKE MIPH TOCTHKEHUH 3apsiia OaTapeu HIKHETo Ipejesa
(TIpu CHW)KEHUU HAIIPSDKEHHSI HUKE 3TOM BEIMYMHBI TOTpedyeTcs 3aMeHa Oarapeu, T. K. He OyaeT
OCYILIECTBIIATHCS MOCHIIKA JAHHBIX Ha CEPBEP), IPOUCXOIUT BHEOUEPEIHAS [TOCHIIKA JaHHBIX Ha
cepBep, THPOPMHUPYIOIIAS O TEKYILEM COCTOSIHIUH YCTPONCTBA.

2. JlokanmpHast HACTPOITKa — JAHHBIA PEKUM HEOOXOIUM /IS JIOKAITBHOW HACTPOMKH MOIYIIS
yepe3 TeXHOJOrHnYeckuil nurepdeiic. /s BXxoga B 3TOT pexuM HEOOXOJUMO KPAaTKOBPEMEHHO
3aMKHYTb JpKaMmIep J2, 1 10KaaThCsl MOJTHOM 3arpy3Ku YCTpONCTBA (MHIMKALMOHHBINA CBETOHOT
VD2 nomkeH nepuoinyecku MOprarhb).

3. OOMEH TaHHBIMU C CEPBEPOM — B ITOM PEXKHME OCYILECTBIISETCS MOCHIIKA JaHHBIX Ha
cepBep. BrIXxoa ycTpoicTBa Ha CBA3b MPOMCXOJIUT COIVIACHO HACTPOEHHOMY IIEpHOAY ONpoca.
[Tocne nepenaun JaHHBIX MOIYJb YXOAUT B « JHEProCOEPETAIONINI» PEXKHIM.

6.4 Pabora unaukaropa

HpI/I HWHHUILIAJIN3aIl[n ITIOCBIJIKH JaHHBIX MO)Iy.]'IeM, BBIBBaHHOﬁ Cpa6aTBIBaHI/IeM
HepI/IOHI/I‘—IeCKOFO OHpOC& NI BOBHUKHOBCHHCM aBapHﬁHOFO BOS)IGI\/'ICTBI/IH, I/IHI[I/IKaTOp MOpFHeT
KpatkoBpemeHHO | pa3. [locnme ocyiiecTBiIeHUs] MOCBUIKM JAHHBIX MO PE3yJbTaTaM OTHPABKHU
0TpaboTKa HHIUKATOpa OyAeT Cleayromasi:

- 2 KpaTKOBPEMEHHBIX CUTHAJIA - yJadHas OTIpaBKa JaHHBIX HAa CEPBEP

- 3 KpaTKOBPEMEHHBIX CUTHAJIA - HEeyauHas OTIpaBKa JJAHHBIX Ha CepBep

6.5 JaTuuxku ABapuii

[Tocne BxtoueHHst TUTaHUS (MIOJKIIOUEHUs OaTapen) HiM KPaTKOBPEMEHHOTO 3aMbIKaHUS
RES(J2) Moaynb BBIXOIUT HA paboyuMii peXKUM M HAUMHACT aHATU3UPOBATh COCTOSIHUS “‘IaTynKa
OTKPBITUA KPBIIIKK U “T€PKOHA — MAarHUTOKOHTAKTHOTO JIaTYUKA .

Ecnu npousonuio cpabateiBaHue AaTYHKA, IPOUCXOIUT OTIPABKA COCTOSIHUS Ha CEPBEP
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7. MHCTPYKUMSA 110 HACTPOIiKe yCTPOHMCTBA
7.1. HHoakao4enne

[Tocne momayn mUTaHUs Ha yCTPOMCTBO (YyCTaHOBKA OaTapeu B EpKaTelb), A1 HACTPOIKU
HeoOxoauMo K pazbemy XP1 monkimrounts USB/UART-KOHBEpTOp M KPAaTKOBPEMEHHO
3aMKHYTb J2, TOXKaThCsl 3arpy3Ku yCTpocTBa (CBETOIUO/ IEPUOINIECKH MOPTAET), 3aTEM
OTKpBITh Niporpammy *“ Kongpuzypamop”.

Ha Bxiaaxe napametpsl cBsizu (PucyHox 3), ycTaHOBUTH TapaMeTphl:

- Beiopare Com-miopt, B TOM cilydae €cid HOPT HE OTOOpaswics NpU BKIIOYEHHH, TO
HY)XHO OOHOBHTH CITHCOK TIOPTOB Ha)KaTHEM COOTBETCTBYIOIIEH KHOTIKH KOH(PHUTypaTopa.

- 3aaTh MEeKOAUTOBBIN HHTEPBAI.

- 3amaTh TakMayT OTBETA.

- YKa3arph KOJMYECTBO TPEOYEMBIX TOBTOPHBIX 3AIPOCOB.

- Haxatp kHOTIKY «OTKPBITH TOPTY.

@ NB-ioT

MapareTpi! cemsm n apamMeTpbl CBA3M

HacTpodicn COM nopta
COM nopT
MewBaiiToasIi HHTERBAR, ME

TaFHayT OHHASHHA OTBETS, MC

%)
=}
=}
e
LERE LIRS 1NN ¢

Kon-60 NOBTOPHEIX 3aMNPOCOE NMPH TAHNAYTE OMMASHNA

() OfhoemTE cimcok nopTos

I OTipeiTe NopT

[ I rNokazaTts Nor 7 S

CoeagvHeHWe: 3akpeTo CoCToAHHE: [PvNOXeHE OTHOEITO

Puc. 3 — Bxiagka «ITapameTpsl CBA3M»

[Mocne HaXkaTHs KHOTIKM OTKPOETCS JUAIOTOBOE OKHO, B KOTOPOM HEOOXOIMMO BBECTH
KOPPEKTHBIE TIapaMeTphl MOJIb30BaTeNsl (MM ¥ 11apoJib). B BbINaaronieM MEHIO JOCTYITHBI
2 mosib3oBareds: user u admin (00 ypoBHAX JocTyma unTaiTe B pazaene «Mudopmarmontas
6e3omacHOCTh»). [locne BBoJa mapoiiss HEOOXOAMMO HaKaTh KHOMKY «ABTOPHU30BATHCS»
(Pucynox 4).
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MapaneTpel MapaMeTpbl cBA3N

HacTpoiki COM nopTa

KoHHryprpoes

CoOMB v COMnopT

100 T MewfiaiTossi MHTEpEAN, M

ANA SBTOPMIALMA YIGEHKMTE NONMH, BESAMTE NAP0Ms bW HAXMITE KHOMKY
"AETOPMI0ESTECA"

AaHHEIZ NoNeZ0BaTENA

W nanesomarans: ~

CrpriTe napons

AR _

Ll

[ rNokazsarts NOr
< >

CoeavHeHWe: CTHpsTo CocToAaHme: OTpeIT nopt: COMG

Puc. 4 — ABTopu3zarus moJib30BaTeNs

B cnygae ycniexa OyneT BeIBeIeHO clieayroniee coodmenue (Pucyrnok 5):

~
ﬂapaMeprl CBA3N
HacTpofikk COM nopTa
COM6  ~  COMnopt
100 L MewfaliToewid nHTepsan, mo
& ABTOPH3ALMA NOAb3DBATENA - x
eHe M0
ANA SETOPWEALLM YKAMWITE NOMH, BESAMTE NAP0Ns W HEAMATE KHOMKY
"ABTOPM30BATECA"
[ Noxkazarte NOr e
< >

CoeAvHEHWE: OTEPLITD CocToAHWe: [lony4eH oTEeT Mporpecc: | ‘HpEpEaTb ONEpaLHH

Puc. 5 — Coobuienne o0 ycrnenHoi aBTopu3anuu

[Tocne 3Toro 6yzneT 1oCTymHa BO3MOXKHOCTh JallbHEHIIEH paboThl C YCTPOHCTBOM.



7.2 HacTpoliKu ycTpoiicTBa VIS epeJaYu JaHHbIX

Otkpeite MeHto “KondurypupoBanme — Hactpoiiku ycrpoiictBa —  OCHOBHBIC
HaCTpOUKH .

B sTOoM pa3zene MeHIO OTOOpa)karoTCs OCHOBHBIE HACTPONKH YCTPOWCTBA, KACAIOIIUECS
nepefayn JaHHbIX Ha cepBep. g Toro, 4ToObl MOCMOTPETh HACTPOMKH MOJIKIIOUEHHOTO
yCcTpoiicTBa, HEOOXOAMMO HaxaThb KHONKY «CuuTaTh». B pe3ynpraTe BBIOJHEHUS Ipoliecca
CUMTBHIBAHUS MOJIS 3aNO0JHATCS AaHHbIMU. Eciam ycranoBuTh ranouky B nojie «llokazats JIOI',
Oyzner oToOpaxarbcss oOMeH manHeiMH Mexay 11K u ycrpoiictBom. st M3MEHEHUsT HACTPOEK
HE0O0XOIMMO HANpPOTHB HY)KHOTO TOJS YCTAHOBUTH TaJOYKy, BBECTH TpeOyeMmoe 3HadeHue U

Ha)kaTh KHOTKY «3anucarsy (Pucynox 6).

@ NB-1oT

TMapareTRe! Comam

Hactpoiikm ycTpoiictBa

OCHOBHBIE HACTROFKH yeTROFCTES

KoM YpHPOBaHHS

HacTpokika nepHoAcE nepeaati

2 Hactporicu yeTpoficTes

W Msmererme napona ok

=, CramhcTiia EDIT 1,3,5,8,20,28
0.ru.pool.ntp,org
868333031153691

597010100631 98365937

aPN

HaCTOTHEIR AHaNa30H
TP

IMEI moaena

ICCID SIM kapTel

[ 1MNokazaTts Nor

CoeavHeHWe: COTHsITO

1752B135IM7020E Bepova MO NB-IoT Moayna

SIM7OZ0E Thn NE-oT moayna
1.0.6 BepcHA BCTROEHHOMG 10

SRY HacTpofika cepeepa npHena nareTos

o W uTC

@) Nepeiiti B crAwmMi pesm

* caprare A zanncate

Cocroanve: [onyysH OTEsT

Puc. 6 — Bxianka «HacTpoiika ycTpoiicTBay

Tabnuna 6 — [TapameTps! 1151 HACTPOUKH MEepelauyl TaHHBIX Ha CEpBep.

ITapamerp Onucanne
APN 3anaercs UHIAMBUAYAIBHO IJIs1 KAKJIOTO OIEpaTopa COTOBOM CBS3HU
NTP Anpec NTP — cepBepa a1 CHHXpOHH3AI[UU BPEMEHU YCTPOICTBA
IP nomm DN Anpec, Ha KOTOPBIN OyZIeT OCYIIECTBISATHCS OTIPABKa JaHHBIX
[Toprt cepBepa [Topt, HA KOTOPBIH OyIET OCYIIECTBIATHCS OTIIPaBKa JAHHBIX

IIporokou nepenaun

[Ipotokoi, o kKoTopomy OyAyT MepeaaBaThCsl TaHHBIE,
noctynHbie TpoTokoiabl «KCOAP» u «MQTTy.

[Tepuon ompoca
(MuUH)

Ileproan4YHOCTB, C KOTOPOH YCTPOMCTBO OyJET OTIPABIIATH JaHHBIE
n3MepeHuil Ha cepBep. JlaHHas BeIM4MHA 3aJa€TCsl B IpeAesax oT 5
1o 1440 munyT

Bepcusa 110

Bepcus nmporpaMMHOTro obecreueHus yCTponucTBa.

Monyns NB-10T

Tun MoziemMa, HCIIOJIB3YEMBIN B YCTPOMCTBE

Bepcus 110 monyns

Bepcus nporpammuoro obecnieuenust NB-10T-moaema, Bxoasiero B
COCTaB yCTPOMCTBA
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IMEI monema Yuukaneusiid uaentuduxarop (IMEI) mogema

BriOupaercst B 3aBUCHMOCTH OT OIIEPATOPa COTOBOM CBSI3H
Band 3 — MTC

Band 8 — buiaiin

Band 20 — Meradon

YacToTHRIN JHana3oH

dopmar dopmar cooOIeHni, B 3aBUCUMOCTH OT UCIOIB3yEeMOH T1aThopMBbI

Topic KopHeBoii karanor, yka3slBaeMblii IS CEpBEPA

HacTtpoiiku nis padorsl B nporokose MQTT

ClientID dopmMupyeTcs MOJIb30BaTENIEM, YCTAHABIMBACTCA YEPE3
koH(puryparop. [TapameTp H0DKEeH OBITH YHUKATLHBIM.

Nmsa OJIB30BaTENIS

BI)I)IaeTCSI B INIaTPOPME, YCTAaHABJIIMBACTCS YEPE3 KOHPUTYPATOP.
(Username) Popwe, y P Guryparop

[Taposb (Password) Brimaercs B matdopme, yctaHaBIuBaeTCs 4epe3 KOHPUTypaTop.

Hactpoiika Band - oB ocymectBisercs HaxxarueMm Ha KHOIKY «EDIT» u Bei6opom
cooTBercTByOmUX Band — oB. (Pucynox 7)

@ NB-IoT

MapaneTpet cesmn HacTpoiikm ycTpoiicTBa

KOHHrYPHPOBaHHE OCHOBHEIS HACTRORKK YCTROACTBS | HacTpodika NepHoAns Nepead-n

48 HacTpodiku veTpoficTea

@ HzMEHEHHE Napona
P | & BeiGop yacToTHOro AuanasoHa x

. Cramvemins EDIT |
| BLIGEPHTE USCTOTHBIE AHANE30HE!

[Band1
[gands
[Band 8
[]Band 20
[]Band 28

Hasaa MpHHEHNTE

@) Mepefiti & cnawmi peskn

* cuprate A zanmcare

[ Nokasate NOr

£ >

CoeAvHEeHWe: OTKDEITO CocToAHke: [onyyYeH oTEeT

Puc.7 - Bwibop Band

Ecau Tpe6yeTC$1 YCTaAaHOBHUTH Band, HGO6XOJII/IMO Ha’XXaTb HA KHOIIKY ((HpI/IMeHI/ITB» H JOXAAThCA

MMPUMCECHCHUS HACTPOCK, €CJIN HCT, TO HAXKATH KHOIIKY «Hazagy.
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@ NB-IoT

TMapareTRel Coman

HacTpoiikm ycTpoiicTBa

KOHBHrYPHPOEaHHE OCHOBHEIE HACTROMKM YCTROHTES HacTpoika neproacs nepeaaqn

T HacTpodikn veTpodcTea

W MsmersHie napona

=

CTaTHETHRE \wait!
Fand is setting!

‘ @) Mepefith & cALMA pesm

# Curare A sanmcate

[ NoxkazaTte NOr ¢

CoeAavHEeHWE: OTERLITO COCTOAHWE: OTNpasneH Zanpoc Mporpecc: 0%

Puc. 7.1 - TIpouecc usmenenus Band

@ NB-ioT

~

>

Mpepeatt onepaunto

MapareTpe CEA3H H acTpo HKM yc-rpoﬁ cTBa
KOHHrYpHpOBaHHS OCHOEHEIS HACTROMKH YCTPORCTEA | HacTpofika NepHoAne nepeadd
52 HacTpoficn veTpoficTes | ] |
@ Vomenerme napens & Waer ompaska nakera.. X
[EL Cratncrica Wait!

Band is setting!

Get ready modem......OK
Band set......OK
Get BAND......0K

QK

| @) Mepefih & cnALKi pesm

* cuurate A zammcate

[ NokasaTte NOr ¢

CoeAvHeHWe: OTERLITD Coctoanve: OTNpSEneH Zanpoc

Puc. 7.2 - Vcnemmnslii pe3ynbrat cMensl Band

4yero Oy/IeT OTKPBITO COOTBETCTBYIOIIEE OKHO Ui HAcTpoiku. (PucyHox 8)

Jlnist HacTpOMKHU cepBepa AJs Mepejiadn JaHHBIX He00X0AMMO HaxaTh Ha KHONIKY «SRV», nmocne
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@ NB-ioT

~
MEPEHTERRLE ER5E HacTpoiikm ycTpoMcTBa
KoHGHry pHPOBaHHE OCHOBHEIE HACTPOFKK yCTPOHCTES HacTpofika NepHo A0S NEPEAaUH
452 HacTpofikk veTpoficTea
WIEKHTE HIACTPOFIH CEPBEPa NEHEMA ASHHEIX
W VismensHie napons
. | BETHEHOCTE
[EL Crammetuea EDIT
3 thichcom.ry| IP nin DN
.
1665 2 nMopr
868 >
MQTT | [MpoTokon
59701
thingsboard | @opMat aaHHe
175:
vijdevices/me Topic
client ClientID
568333031153691 A nonszoBaTens
MNapone.
CoxpannTs OTHEHHTE
& nepeiims & comn @
* canrame A Sarmcare
oBneHe MO
Crpaska
[IMoxasate NOr ¢ s ~

CoeAvHEHWE: OTHKPEITO CocToAHKEe: OTNpaBneH 3anpoc

Puc. 8 — Hacrpoiika cepsepa

7.3 HacTpoiiku nepuoaoB nepeiavyu

[Tepuoap! mepeaaun HaCTPaUBAIOTCS IS CASAYIOMUX BUIOB TakeToB (PrucyHok 9):

- MrHOBEHHBIE 3HAYCHHS — TEKYIIIHE TIOKAa3aHUS 110 BXOJAaM JaTYHKA, aBapUsIM H
HaIpsDKEHUIO OaTapew.

- CepBUCHBIH MMAKET — COACPKUT HHMDOPMAITHIO O BEPCHH MTPOIIUBKH, TIEPHOIAX OTIPABKH
u JIp.

-~
Hac1'pom(u YCTPOMUCTBA
OCHOBHbIE HACTRORKK YCTRORCTES | TACTROHA NEpHOARE Nepeaa-k
42 HacTpoficy veTpoficTea
TIEKET MIHOBBHHE: SHEHEHA
W MsmersHie napons .
( ] | TMepeaasate Ha cepeep
. CratvcTira
E 1440 S Meproa nepeaaum (HaH)
CEPEHCHEIR NakeT
| MepensBaTe Ha CepEsp
1440 2 Mepvoa nepeaaum (Man)
¥ courate A Sanmcate
~
Mokazatb JIOC < s

CoeavHEeHWe: CTHoeTo CocTtofaHke: [lonyyeH oTeeT

Puc. 9 — Hacrpoiika nepro1oB nepeaauu
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[TepeBens mepekirOYaTeNb B MOJ0KEHUE BHIKIIIOUCHO IS KAKOTO-JIN00 U3 MAaKEeTOB
03HAYAET YTO YKA3aHHBIN MAKeT He OyJET OTIPABIATHLCS Ha CEPBEP.

s otoOpaxkenus ioroB oomena I1K ¢ geBaiicom HEOOXOAUMO YCTAHOBUTH TAIOYKY B
none «ITokazate JIOI .

@ NB-ioT

[ —— HacTpoiikm ycTpoiicTBa

KorprrypHpozarie OtHOBHbIE HaCTROFiKH yCTRoficTsa | HaCTRONiKa NepHAE nepeazin

2 HacTpoitin veTpolicTea

TTaKET MrHOBEHHEIX SHEHEHMF

W Vanererine napona .

) MepeseaTe HE Cepeep
=) Cramncriea
E Meproa nepeaass v

EpBHCHBIF NaKkeT

( :\ MepeaasaTt Ha cepeep
1440 $ MepHoa nepeaat (aH)

Cnpaska

Mokazars J0r

<

CoeavHenwe: OTkokT0  CocTOAHWE: [10/y4eH OTEET

Puc. 9.1 — OroGpaxenue sora
7.4 U3meHeHue napoJis

Bo Briagke «Kondurypupoanne — M3mMeHeHHE Maposish» MOXKHO H3MEHHTH TapOJIb IS
Tekylero nojb3oBatens. (Pucynok 10)

3

@& NB-loT

MapaneTpi censn NzMeHeHMUe naponsa

Home#i napane:

2 Hactpodicn yeTpoficTea

CKpLITE Napons
W zmererve napona

|5 cramneriea (& MamennTe napons

Mzmepenna

[ rokazarte 100
< >

CoeAvHEHWE: OTHKPEITO CocToAHke: [ony4eH 0TEET

Puc. 10 — U3menenue napoms
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7.5 CtaTucruka

B Tekymieii BK1ake MOKHO O3HAKOMHTBCS CO CTATUCTUKON pabOTHI YCTPONCTBA B CETH.

@ NB-ioT

~
MapaKeThbI CEASH CTaTIfICTVI Ka
Kordryprposanie iazisenopate SR
KON-B0 ¥21a4HbIX pErvcTpaLyi B ceTw o
9§ Hartpoiikn yeTpoficTea KON-BO HEY AaUHBIX PEMWCTPAUWA B CETH o
[ T R— KON-BO ¥ LaUHbIK CO31aHWA COKETA 0
- KON-B0 Hey A aUHBIK CO3AaHHA COKeTa o
[, Cramarmues =
Kon-so vz, coe, cc 0
Kon-so ney s, coe, W e 0
# cuvrate <A, CBpockTe cTaTHETHRY
~
[ NokazaTts NOr
< >

CoegvHeHWe: CTHoeTo CocrosHve: [IoiyyeH OTEeT

Puc. 11 — Cratuctuka

7.6 U3mepenus

B nonmeHio «MrHoBeHHBIE 3HAUEHHUS» MOXKHO CUMTATh T[IOKa3aHWUs JaT4HKa,
MOAKIIIOUEHHOTO K YCTPOUCTBY, a TaKXKe HallpshKeHHe OaTapeu U ypOBEHb CUTHaa (yposeHs
CUSHANA CHUMbBIBAEMCsl NOCie XOmsl Obl 0OHOU NONBIMKU OMNPABKY OAHHbIX Ha cepaep). s
3TOT0 HY)KHO Ha)KaTh Ha KHONKY «CUUTAThY.

@ NB-ioT

~
MR sy MrHoBeHHblIe 3HaueHHs
KoHbHMY PHPOB aHHE: ASTHME OTKPEITHA DikoH
HavwmeHoBaHue 3Hauenne
ABApWA 0TKPBITHA KPBILKA HOPMA
F  Mrooeennsie sHausHA
ABapWA CHATWA YCTPORACTBA HOPMA
ABapHA HAZKOID HaNpAMEHUA BaTaper HOPMA
COCTOAHWE ABEPH MNM DKHA SAKPBIT
VpoBeHb cHrHana RS5T (g6m) [i]
VpoBeHb wynMa SNR (gEm) o
Hanpsokenve GaTapew (B) 3.515
3 OTNRAEMTE NaKET
X CHnTaTE — TENEMETPH Ha CEpEEp
4 DTNPAENTE cepaHCHEN
2 racer v cepeep
[ rnoxasare NOr ~

< >
CoeWHEHWe: OTKPLITO CocToAHWe: [ony4eH oTEeT

Puc. 12 — MrHoBeHHbIE 3HAYEHU
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[Ipn Haxkatuu Ha KHOMKY «OTHIPaBUTh MaKeT TEIEMETPUU Ha CepBep» OYAYT CUUTAHBI
napaMeTpbl U3 YCTPOMCTBA € MOCIIEAYIOIICH OTIIPaBKOW JaHHBIX Ha cepBep (PucyHok 12).
[Ipotokous u hopMar MOCHUIKU TPy 0OMEHE C CEpBEPOM OMHUCAHBI B pasjene 5. PucyHok 12
— Ilogmento «MrHoBeHHbIE 3HaUeHUs — M3Mepenus»

[Iponecc otnpaBku U cooOiieHHne 00 YCIENIHOCTA OTIPABKU HAa CEPBEP OTOOpaKaroTCs B
HOBOM okHe (Pucynok 13).

& Mper oTnpaska nakeTa..
Ok ~

aT

+CS0SEND=0,585, "244 14354554 4C452C2 041 3330302032 3031 3733333134 53532 3234203331 313031 38313732393
2EEC 2031 2C362E31 322C302E 31 322 Ca0eE 30302 362E39342C302E 303020342836 3420 31 2E34382C302E30302
CI0ZE30302A30450004244143 b4 232342033313130313831

37T323932372C312C31 2032335 Coobuenve
E303030:302C302E303030302C
2C3NZE303030302C302E 30303

30302C302E3030302C302
03030302 C302E30303030
B1Z2E3030302C312E30303

02C312E3030302C312E303030 .
|| MakeT ynewHo 0TNPaBNeH Ha cepeep!

(o4 =

ATHCSOCL=0

oK QR

Send Packet: Done

K

Puc. 13 — Coobmenne 00 yCcrenrHoi oTnpaBKe MakeTa Ha CEpPBEP

7.7 O6nosaenue I1O ycrpoiicTBa

Bo Brnanke «O6nOBNeHNE [10» MOXKHO OCYIIECTBUTH JIOKAJIbHOE OOHOBJICHUE MPOIIUBKU
(Pucynok 14).

@
~
MapaMeTpE! cEASH O6HoBReHue NO
L Hacpoficn
OHGHYPHPOBAHHE
DN NPOLIMERK
o]
Hameperia €
¥ curate sepoa MO ) ofrosmTe MO
[ Noxkazarte NOr e
< >
CoeAWHEHWE: Z3kpLITO CoctoAHve: [pMnNo¥EHKE OTHKDEITO

Puc. 14 — Brknaaka «O6H0BIEHUE [1O)
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Jnist 0OHOBJIIEHHS HEOOXOIMMO BBITIOJIHUTH CIIETYIOLINE TeHCTBUS:

- CHATh IUTaHUE ¢ ycTpoiicTBa (BrITamuTh OaTapeiky)

- [oakmounts kouBepTep uHTEpPericoB USB-UART k kontakram pazsema XP1 (1 —
RX,2 —TX,3— GND)

- YcranoButs mxammnep Ha J1 (BOOTO)

- [logath nuranue Ha ycTpoicTBO (Y CTaHOBUTH OaTapenKy)

- BriOpats Ha Bkiazake «[lapamerpst cBs3u» (Pucynok 3) coorBerctByromuit COM —
opT

- Knonky «OTKpBITh IOPT» HE HAXKUMATh

- [lepeiitu Bo BKIanky «O0HOBIeHUE [10»

- BoiGpats (aiin npommBku

- Haxxatp kHOTIKY «OOHOBUTH [10»

- [lonrBepauTh, HaxkaB «OK» B MOSBUBLIEMCS OKOIIKE

- OTkpoetcst HoBoe 0kHO (PucyHok 15), B KOTOpOM Ha4uHETCsI MPOIiecC OOHOBIEHUS
MIPOLIUBKU

line
Hezet Rts line
Activating device

ERASING ...
erasing all pages

DOUNLOADING ...

[OK]
[OK]
[OK]
[OK]
[OK]
[OK]
[OK]
[OK]

pages/sector
pagessector
page-sector
pragessectopr
pagessectop
pagessectopr
pagessector
page-sector
pagessector [0K]
pagessector 4 ¢ KE> [0K]1
pagessector size 1.00OCKB>
page/sector zsize 1.00OCKB>
pagessector size 1.00OCKB>
downloading pagessector gize 1.0@OCKB>

0G0 =T T LM B B D
Y T Ty g

Puc. 15 — IIponecc oOHOBIICHHS

- ok maThCcst OKOHYaHUS OOHOBIICHHUS
- CHATh MUTaHUE C YCTPOICTBA
- OTKJIIOUUTH KOHBEPTEP U CHATH JKamiiep J1

7.8 CnpaBka

B noamento «CrnpaBka» BeiBoauTCs MH(popMmarus (PucyHok 16):
- BepcHsi KOHPUTypaTopa;

- MIOCJIEIHSAS JaTa N3MEHEHNUS;

- nuH(opMaIys 0 pa3pabOTUUKE U JaHHBIE 17151 0OpaTHOM CBSI3H.
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Crpaexa

(1) ©nporpanme

O nporpaMmmMme

ICDcomn

ONEPATOP MZIM PEWEHHA

Bepcha: 1.0.0.4
Aata: 22.06.2020
PazpaboTunic: 000 "AFCHEKoM"

v icheom.ru
8-800-775-19-75
& (495) 245-04-50
sales@icbcom.

[ I rNokazaTts Nor

<

CoeAMHEHWE: ZakpEITo

CocToAHKEe: [pKMNoxeHs OTKPEITO

Puc. 16 — Bxnaaka «O nporpammer
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8. MonTa:x Mony.as

Jliist MOHTa)ka MOJTyJIsl He TpeOyeTcsl COSAMHEHUS MEKTPHUECKUX HETEH.

IIpu MoOHTaxe MOAYJIsl, HEOOXOIUMO:

- CHSITb BEPXHIOIO KPBILIKY IEKTPOHHOTO MOAYJISA (OHA HA 3alleNKax);

- ycraHoBUTh SIM-KkapTy B ClIOT

- IOJIKITIOYNTH pazbeM OaTaper K pa3beMy Ha IIaTe MOIYIs

- 3aKPEMHUTh OCHOBAHUE HA MECTO YCTAHOBKH C MMOMOIIIBIO CAMOPE30B HIIH Ha JABYCTOPOHHHMA
CKOTH.

- YCTAaHOBUTb BEPXHIOIO KPBIIIKY JIEKTPOHHOTO MOAYJIS (OHA Ha 3alleNKax);

9. KoOMIJIEKTHOCTh

Tabmuia 7 - KoMIiekTHOCTE

Ne HanmenoBanue KosmmuectBo
1 Monynb 3JIEKTPOHHBIN | .
2 Bbarapes 1 .
3 [TacniopT ¢ rapaHTUHHBIM TAJIOHOM | .
4 YnakoBka | mr.

10. Texunueckoe 00Cay:KHUBAHHE

Monynpe siBAsieTcsi HEOOCHY)KMBaeMbIM M3ACIUEM U pacCUUTaH Ha pabOTy B TEUYCHHE
HEONPEeIEHHOTO BPEMEHH IPH YCIOBUHU COOJIOJACHMS YCIOBUHM S3KCILTyaTallMu: CTaOMIbHOE
AIIEKTPOTIUTAHUE B 3aJJaHHOM JMalla30HE HANpPSHKEHWM, BIAKHOCTh W TEeMIlepaTypa BO3JyXa,
HearpeccHBHas ra3oBas Cpe/ia, OTCYTCTBHE YIapHBIX BO3ACHCTBUI M BUOpanuii. BHyTpu kopmyca
perucrtparopa HET HHUKAaKMX 4YacTel, TpeOyIouuxX MepuoJAUYECKOr0 OCMOTpa  W/WIU
PO UITAKTHKH.

11. Ykazanusi Mep 0e3011aCHOCTH

[Ipn MoHTa)ke M AKCIUTyaTallMu Mpubopa HEOOXOAUMO PYKOBOJCTBOBaThcs «lIpaBumamu
AKCIUTyaTallMM AJIEKTPOYCTAHOBOK MOTpeOuTeneil», yrBepkaeHHbiMH Munsnepro Poccuu
13.01.2003r u MmexoTpacieBbIMU IpaBUJIaMU 10 oXpaHe Tpyna. [lomemieHue, B KOTOpOM
yCTaHABIUBAETCs NpUOOp, JOJHDKHO OTBeuaTh TpeOoBaHUAM, U3IOkKeHHBIM B «[IpaBmmax
yCcTpoiicTBa aekTpoycTtaHoBok» (I'maBrocanepronanazop Poccun, M., 1998r.).

12. IIpaBujia XpaHeHHsi M TPAHCIIOPTUPOBAHUS

Kinumarnueckue ycinoBusi TpaHCHOPTHUPOBAHMS JOJIKHBI COOTBETCTBOBATH CIEAYIOLIUM
YCIIOBUSIM:

- TeMmmepaTypa oKpysaromiero Bo3ayxa ot munyc 50°C no mmoc 50°C;
- OTHOCHUTENbHAs BJIAXKHOCT Bo3ayXxa 10 98% mpu 25°C;
- atmocdepHoe nasienue ot 84,0 1o 107,0 kIla (ot 630 o 800 MM pT. cT.).

[TpuGop MOXET TPaHCHOPTHPOBATHCS BCEMHU BHUAAMM TpPAaHCHOPTa (B KPHITHIX BaroHax,
3aKpBITBIX aBTOMAILIMHAX, KOHTEHHEpax) B cOOTBETCTBUU ¢ «lIpaBmiiaMu nepeBO3KH T'py30B»
(u3parenscTBO «Tpancmopr», 1983r).

XpaHeHI/Ie an/I60pa JOJDKHO THPOU3ZBOJAUTHCA TOJIBKO B YIIAKOBKE MPCAIPUATUSA-
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M3rOTOBHUTENS B OTAIIMBAEMBIX TIOMELIECHHUAX MPU TeMiepaType Bosayxa ot +5°C mo +40°C u
OTHOCHTEJIbHOM BIAXKHOCTH BO3ayxa He Ooiee 80%. B momenieHusx asst XpaHeHUs! HE JIOJDKHO
OBITh arpeCCUBHBIX pUMeEcei (TTapoB KUCIOT, IIETI0YEei), BRI3BIBAIOIINX KOPPO3HUIO.

13. T'apanTiu u3roroBuTe s (MOCTABIIUKA)

[IpennpusTre-u3roToBUTENb FrapaHTUPYET COOTBETCTBUE IPUOOPA TEXHUYECKUM YCIOBUIM
pH COONIOJICHUH YCIOBUN TPAHCTIOPTUPOBAHMS, XPAHEHUS, MOHTaXa U KCILTyaTalllu.

[apanTuitHblil CpoK AKCIUTyaTauuu Opubopa ycTaHaBiauBaercs 1 roj, cuumras C JaThl
nepeaayy npuodopa B KCILTyaTaALUIO.

NsroroButens B MEpHOJ TapaHTHUMHOTO CpOKa SKCIUTyaTallMd IpHOOpa HMEET MPaBo
OCYIIECTBJISITh HAJ30p 3a MPABHJILHOCTHIO JKCIUTyaTalldU C IEJbI0 TIOBBIIIEHUS KadyecTBa M
3¢ (HEKTUBHOCTU IKCILTyaTAIIH.

Belmenmme u3 cTpost B TeUEHUE TapaHTUHHOIO CpoKa 3KCIUTyaTalluu Y3jbl Hpubopa
[IOJUIe’)KAT 3aMEHE WM PEMOHTY CHJIAMH NPEIIPUATUA-U3TOTOBUTENS 34 CYET CPENCTB
H3TOTOBUTES.

[Tonb3oBarens numIaercs npaBa Ha 0e3BO3ME3IHBIH PEMOHT B TapaHTUHHBIA MEpUON B
cllydae HapylieHHs IIoM0, TpU MEXaHMYECKUX OBPEKICHUSX [T0JIb30BaTENIEM, €CIIM YCTPAaHEHHE
HEUCIpaBHOCTEHN Mprbopa MPOU3BOIMIOCH JIULIOM, HE UMEIOIIUM ITpaBa BBIOJHEHUS PEMOHTA U
TEXHUYECKOTO 0OCITY)KHBAHUA.
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