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Curnanusaropsl BKII04eHbI B PeecTp poccuiickoii NPOMBINIICHHOI NPOAYKIMH.
PeecrpoBbiii Homep 159\7\2022

Iepen HaYaIOM MCHOJIL30BAHUSA YCTPOICTBA

HE00X0ITMMO H3YYHTh HACTOSIIEEe PYKOBOJACTBO MO IKCILTYaTAINM.

Hactosmee pykoBoacTBO 110 3KcITyaTannu (nanee PD) mpeqHasHaueHo 11 03HAKOM-
JICHUS] C TEXHUYECKUMH XapaKTePUCTHKAMHU, MIPUHIMIIOM ICHCTBHS, MPABUIAMHU MOHTaXKa
U 9KCIUTyaTallid CUTHaJU3aTOPOB 3ara3oBaHHOCTH okcuaoM yriepoaa C3-2E (manee —
CHUTHAJIN3AaTOD).

Iepconarn, 00CTyKUBAIOIINN CUTHATU3ATOPbI, JTOJKCH 3HATH:

— IPUHLMUI AeWCTBUS CUTHAIM3ATOPA,;

— TOPSIIOK U 00BEM TEXHUYCCKOTO 00CITYKUBAHHUS;

— IIOCTIEI0BATENBHOCTD IEUCTBUI MOCIIE aBAPUNHBIX OTKIIIOUEHUH.

BHUMAHMUE! BCE PABOTbBI 10 MOHTAXKY, IEMOHTAXKY, TEXHUYECKOMY
OBCJIYXKXHUBAHHUIO U PEMOHTY JOJIZKHBI ITPOBOJUTBHCSA TOJBKO IIOCJIE
OTKJ/IIOYEHMUS CUTHAJIM3ATOPA OT CETHU 3JIEKTPOIIUTAHUS.

3ANIPEINAETCS UCIIOJIb30OBATHh CUT'HAJIU3ATOP HE I10 HABHAYEHHAIO!

He copep:kut aparoneHHbIX MeTAJIOB
He nopuieskut 06s13aTe/bHOI cepTHUKannu

Hzobpasicenue cuenanuzamopa 6 nacmosiyem PO npusedeno cxemamuuno u mosicem
OMAUYAMBCS OM PEAIbHO20, YO He MOJCEM CILYICUMb OCHOBAHUEM OJisl RPEmeH3U.

00O «UT-IInocy umeem uckuroyumenbHoe npago Ha UCNOAb308aHUe 3APeSUCPU-
POBAHMBIX MOBAPHBIX 3HAKOB.!

( UMT-Nnioc CAK3® CAK3-MK®
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1 OIINCAHHUE U PABOTA

1.1 Ha3nauenue

CurHaiam3aTopsl 3ara30BaHHOCTH OKcuaoM yriepona C3-2E mpenHa3sHadeHBI Ui He-
MIPEPBHIBHOTO aBTOMATHIECKOTO KOHTPOIS coaepkaHus okcuna yriepona (CO) B Bo3ayxe
JKIJIBIX, KOMMYHAaJbHO-OBITOBBIX, IPOU3BOICTBCHHBIX TOMEIICHUI U KOTCIBHBIX.

CHUrHanm3aTopsl CITy:KaT JIs OTIOBELICHHS TIEpCOHAsIa CBETOBBIMU 1 3BYKOBBIMU CUTHAJIAMU
IIPY BO3HUKHOBEHUH OMACHBIX KOHIIEHTPALUH KOHTPOJIUPYEMOTO ra3a Wil HEUCTIPABHOCTH H,
MPU HEOOXOTUMOCTH, YIIPABJICHUS HMITYJIbCHBIM JJICKTPOMATHUTHBIM KiianaHoM tuna K39YT
wm K3I'OM-Y, KOHTPOJIS €ro COCTOSIHUS (3aKPBIT/OTKPBIT), a TAKXKE HCIPABHOCTHU SJICKTPO-
MarHuTa KJiaraHa U COeJJMHUTEIbHOTO Kabes.

CurHanm3aTtopsl MOTYT MIPUMEHSTBCSI KaK B COCTaBE CHCTEM aBTOMATHUYECKOTO KOHTPOJIS
3arazoBaHHocTH CAK3-MK-2E, CAK3-MK-3E, Tak # caMOCTOSTENHHO.

CrpykTypa 0003HAYCHHUS CUTHAIM3aTOpa:

C32E 48P /24

Tun curnanuzaTopa
Tunn BBIXOJHBIX CUTHAJIOB!
«485x»: uarepdetic RS485, 1 mopt
«485-2»: marepdeiic RS485, 2 nmopra
«P»: pamnokanan Ha yactote 433 MI'n momymsiast FSK
«P4»: pagnokanan Ha gacrore 433 MI'n monymsius LoRa
«P8»: paqmokanan Ha gacrore 868 MI'n monysius LoRa

HomuHansHOe HanpspKeHNe MUTaH!S:
cimBon orcyTetByeT: 230 B ~ 50I'm; cumBom «/24»: =24 B

O003HaueHNE TEXHUUECKUX YCIOBUIMA

Curnaymsaropbl C3-2E-485P8 crioco6HbI padoTath B cetsix LoRaWAN yepe3 6a3oBbie
cra"uuu (Hanpumep, Bera BC-1.2).

1.2 Onucanmue

Tun curxHanuszatopa: CTallMOHAPHBIM, HENPEPBHIBHOTO NEUCTBUS, OJHOKAHAJIbHBIHN, C
nuddy3noHHOI nogadeii KOHTPOIUPYEMOH Cpesl, ¢ IBYMs (PHKCHPOBAHHBIMH TOPOTaMHU
CHUTHANM3aIuH (TIePBBIA MpeayIpeUTeIbHbIH, BTOPO — aBapUiTHEII).

CurHanamnszaTtop MOXeT OBITh CKOH(GHUTYPHPOBAH Ha 3aKPHITHE KJIalaHa 110 IIEPBOMY HIIH
BTOPOMY MOPOTY CUTHAJIU3ALUH.

B cocraBe cucrembl CHrHaIM3aTOp CIOCOOCH IepenaBaTh MHGOPMAIMIO O CBOEM
COCTOSTHHH Y COCTOSIHMY MOKIIIOYEHHOTO KJIallaHa IPYroMy YCTPOHCTBY («BeayIeMy») 0
nnrepgeiicy RS485, a ucnonnenus «P(4)(8)» — mo pagnoxanay.

OmnwucaHue perucTpoB IS CBSI3U MPHUBEICHBI B IIPIIIOKEHIH A.

Curmanmsatop HWMeeT pa3beM IS NOIKIIOYCHHS I0’KapHOTO H3BEIIATeNs THIa
NI1212-45, UI1212-141M, WI1212-189 unm matyuka C BBIXOJOM THIA «HOPMaJbHO
3aKPBITHIA CYXOH KOHTAKT.

1.3 XapakTepHCTHKH H apaMeTPhbl CHTHAJIU3ATOPOB

1.3.1 OcHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKU MTPUBEACHBI B Ta0mIe 1.
1.3.2 YcnoBus dKCIUTyaTaIum:

— TeMIepaTypa okpyxaromei cpensr, °C .. ......... ... ot munyc 10 mo moc 40;
— OTHOCHUTENbHAS BIAXHOCTH Ipu Temrepatype 25°C, % . ........... ot 20 o 80;
—atMmocepHoe maBienue, klla . ................. ... .. ..... ot 86 o 106,7.



Tabmuma 1 — OcHOBHBIE TEXHHYECKHE XapaKTEPUCTHKU H ITApaMeTphI

HaumenoBanne napamMeTpa Uik XapakTCPpUCTUKU 3HavyeHue

Topor cpabatsiBanust (konuenTpaiws CO), Mr/m?:

1o ypoBHto «Ilopor 1» 20£5)
o ypoBHIo «Ilopor 2» (100 + 25)
Bpewms cpabateiBaHns CUTHAIM3AIMH, C, He Ooiee 45
Bpewms ycranoBienns pabodero pexxuma, ¢, He 6oiee 30
YpoBeHb 3ByKOBOT'O JJABJICHHS TI0 OCH 3BYKOBOTO M3JIydaTess Ha pacCTOSHUM | M 70
(TIpu YpOBHE MOCTOPOHHETO IyMa He 6onee 50 nb), nb, He MeHee
CurHaJ ynpaBieHHs] UMITYJIbCHBIM KIIaIIaHOM:!
aMIUTHTY 12, B / MakcUManbHBIA TOK Harpy3kH, A, He Oomnee (37+5)/3
JUTUTETFHOCTR/TIEPHO/ CIICIOBAHUS, C 0,5/5
BrixonHoe HanpspKeHNe TUTaHHS JaTUrKa MTOJIOKEHHUS KiamaHa, B or 10 oo 15
IaGaputnsie pasmeps! (IX1XB), MM, He Gomee 137x85x%35
Macca, xr, He Oostee 0,5

1.3.5 Hanpsbkenue nUTaHus:
- C3-3E-485, C3-3E-485-2, C3-3E-485P, C3-3E-485P4, C3-3E-485P8 ot 190 B 1o 253 B ~50I'y
- C3-3E-485/24, C3-3E-485-2/24 =(10,5...28,5)B
1.3.6 [ToTpebmsemast MorrHOCTH He Oomee 3 B-A (BT).
1.3.7 MomrHOCTh paguoriepeaTanKa CUrHam3aTopoB ucronHeHus «P(4)(8)» ue 6omee 10
MBT.
1.3.8 Crenens 3anmtel ooomouku [P 31 mo 'OCT 14254-2015.
1.3.9 Knacc 3ammts! 0T nmopaskeHus dnektpudeckuM Tokom 1o 'OCT 12.2.007.0-75: 1T —
CHTIHAJIM3aTOPOB MCTIONHEHHUS «/24», 11 1151 OCTaNbHBIX CUTHAJIM3aTOPOB.
1.3.10 PexuM paboTHI CUTHATTU3aTOPA — HENPEPHIBHEII.
1.3.11 YcTaHOBICHHBIH CPOK CITy>KOBI CEHCOPOB B CUTHAIIU3aTOPax — 5 JIeT.
1.3.12 Ha3naueHHBII CpOK CITy:KOBI CHIHaJIH3aTOpa — 12 JIeT NMpH yCIOBHU 3aMEHBI
ceHcopa, BeIpaboTaBIIeTo CBOM pecypc, U cOOJII0IeHuU TpeOoBaHU HacTosmIero PO.

1.4 YeTpoiicTBO M NPUHIMI JeHCTBUS

Koprryc curnanusaropa H3roTOBIICH M3 YAAPOIPOYHOTO TUIACTHKA (PUCYHOK 1).

Ha nmurieBoli maHenn pacnonoKeHbl HHAUKATOPBI U KHOMKA « KOHTPOIIBY.

Ha 3amHeli cropoHe pacmoiokKEHO OTBEPCTHE Ui AOCTymna K KHomke «KammOpoBkay,
3aIIUIEHHOE pa3pyIlaeMoil HaKJIeHKoH 1 rpymnma nepexmodatenei « Kordurypanms.

B HmkHel yacTu KopIyca pacioyioKeH KIEMMHBIH OTCEK.

CHUrHaaM3aTopsl ¢ MOIYJIEM paJdOKaHala B BEPXHEW 4acTH KOPITyca MMEIOT pa3beM
Tiuma SMA 1S TOIKIIOYESHUS aHTEHHBI.

CHUrHaaM3aTop MMEeT BCTPOCHHBIH 3BYKOBOH U3JTy4aTeb, CHTHATH3UPYOIINI 0 cpaba-
THIBAHWUU WM HEUCTIPABHOCTH.

CurHanusatopsl ¢ muTaHueM oT ceTH ~230B ocHameHs! kabeneM MUTaHus JJIMHOW He
menee 1,2 M.

[TpuHIM AecTBHS CUTHAIN3aTOpa OCHOBAH Ha MPeoOpa3oBaHUM YPOBHs KOHIICHTpA-
UM Ta3a B JJICKTPUYCCKU curHai. [lonydeHHOe HANPsKCHUE CPABHUBACTCS C 3aJaHHBIM
TIpH HAacTpoiiKe 3HadeHneM. Eciii u3MepeHHas KOHIISHTpaIKs Ta3a paBHa WX MPEBBIIIACT
MIOPOTOBBIA YPOBEHB, TO (POPMHUPYIOTCS 3BYKOBEIC, CBETOBBIC U YIIPABJISIONINE CHTHAIBI B
COOTBETCTBUH C JIOTUKOW pabOTEHI.
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1.5 Onucanue nporpaMMHoOro odecneyeHust

CurHanms3atopsl IMEIOT BCTPOEHHOE IporpaMMHoe obecrieuenue (nanee - [10), pazpado-
TaHHOE CTICIHAJIFHO JAJIS HEIIPEPBIBHOIO aBTOMAaTHYECKOT0 KOHTPOJI KOHIIEHTPAIIMH OTIpeie-
JsIeMBIX KOMIIOHEHTOB B BO3yXxe paboueli 30Hb1. Bimstaue Bcrpoennoro [10 y4reHo npu HOp-
MHUPOBaHUH METPOJIOTHYECKUX XapaKTepucTuk curHanuzatopa. [10 coorBerctByer I'OCT P
8.654-2015. YpoBeHb 3alIMThI OT HENPEAHAMEPEHHBIX U MPEAHAMEPEHHBIX U3MEHEHUH COOT-
BETCTBYET YPOBHIO 3alllUThl «BbICOKUI» 10 P 50.2.077-2014.

KoHcTpyKIus CHTHANM3aTOPOB MCKIIIOYAET BO3MOKHOCTh HECAHKIIMOHUPOBAHHOTO BIIHS-
nust Ha [10 curnanuzaTopa n n3MepuTeNbHyI0 HHPOPMANNIO BBUAY OTCYTCTBHS IIPOrPaMMHO-
annapaTHbIX HHTep(EHCcOoB CBS3H.

1.6 Pabora curnaiuzaropa

Onmcanne pe>XUMOB padOTHI IPUBEICHO B TabIHIIE 2.
Pexxum pabotel nHIMKaTOpa «CBsI3b» 3aBUCHT OT cTaTtyca (S2.1 B Tabmumax 4, 5):
a) JUTSl «BEIYIIETO:
— MOCTOSIHHOE CBEYEHHE — OTCYTCTBUE CBS3U CO BCEMH aDOHEHTaMH;
— MUT@HHE C 4aCTOTOI OKOJIO 2 pa3 B CEKYH]y: OTCYTCTBHE CBSI3U C aDOHEHTaMU;
— MUT@HHE C BBICOKOH 4acTOTOI — yCTaHOBIICHA CBSI3b CO BCEMH aDOHEHTaMU;
0) I «BEIOMOTO»:
— CBEYEHHE OTCYTCTBYET — OTCYTCTBHE CBSI3H C «BEIYILIIM;
— MHTaHHE — CBSI3b C «BEIYIUM» YCTAaHOBJICHA.



Tabmuma 2

Pexxum paboTsl

Onucanne

Briarouenne

Bo Bpems mporpeBa 010Kupyr0TCS Bce CUrHANBL MHIUKAaTOp
«IIutaHne» nepruoaAnUECcKU BCIBIXHBAET. [10 OKOHYaHUU MTpOrpeBa
OJI0KHpOBKa aBTOMaTH4eckH cHUMaetcs. Muaukarop «Ilutanue»
CBETHTCSI TOCTOSIHHO.

Konuenrpanusa CO paBHa
WJIY NpeBbILIaeT
3navenue «Ilopor 1»

Mupukarop «I"a3» muraet, 3ByK0oBOM CUrHal npepbIBUCTHIA. Ecin S2.5
(cM. Tab1. 4 u 5) ycraHoBeH B noNiokeHHe « ON» — akTHBHpYyeTcs
BBIXOJIHOM CUTHAJI ISl 3aKPBITHS KJIATIaHA.

Konuenrpauus CO paBHa
WM NpeBbILIAeT 3HaYeHue
«Iopor 2»

Muaukarop «l"a3» cBETUTCS NOCTOSIHHO, 3BYK — HENPEPBIBHBIN,
AKTUBHUPYETCS BEIXOAHOM CHTHAI JUTS 3aKPBITHS KIIallaHa.

Kounuentpauuss CO
OMyCTHJIACH HUIKE
3Havenus «Iopor 2»

MNunukatop «['a3» — Muraromuit pexxuM, 3ByKOBOH CUTHAI —
IPEPHIBUCTHIH.

Konuentpauus CO
ONYCTHJIACH HUIKE
3HauyeHus «Ilopor 1»

Munmukarop «['a3» moracHeT, nociie OTKPHITHS KJIallaHa — IIOTacHET
unnukatop «Kamnan», 3ByKOBOH CUTHAJI OTKITIOUUTCSI.

CpabGaTbiBanue
BHELIHEro JaTYuKa

MNunukatop «BHemHuin» Muraer, 38ByKOBOH CUTHAII IPEPBIBUCTBIH.
Tocne ycrpaneHust mpu4nHbI cpabaThIBaHUS CUTHAIN3ALNS
ABTOMAaTUYECKU OTKJIFOYUTCSL.

CpadaTbiBaHue
MOKAPHOT0 H3BEIATEIs

Munukatop «BHemHUi» cBETUTCS MOCTOSIHHO, 3BYK — HEIPEPhIBHBIH,
BBIXOJJHOM CUTHAJI JUIs 3aKPbITUS KJIAIlaHa.

Tlocie ycTpaHeHust IPUHUHBI CpaOaThIBAHNS CUTHATIN3ALNSL
ABTOMATHIECKH OTKIIFOUIUTCS.

Knanan 3akpsIT

Nunukarop «Kianan» BKiIroueH, 3ByKOBOH curHan HenpepsIBHBIH. [locne
OTKPBITUSI KJIallaHa CUTHAIN3ALMS aBTOMATHYECKU OTKIIFOUHTCS.

OTKII0YEeHHE
3J1eKTPOIHEPTUHU

IIpu ycranoBke nepexmodarens S2.8 (cM. Tabm. 4 U 5) B IONOKEHHE
«OFF» — peakuus otcytctyer. [Ipu ycraHoBKe B monoxenne «ON» —
BBIXOJIHOM CHTHAJI JUIS 3aKPBITHSI KIaNaHa.

OOpbIB KATYLIKH KJIa-
nMaHa WIH HapyIIeHne
CBSI3M € KJIAMIAHOM

MNunukatop «Knanan» muraer, 3Byk npepsIBUCTBIN. [locne ycrpanenus
HEUCNPABHOCTU CUTHAIN3ALUS aBTOMATUYECKH OTKIJIFOUUTCSL.

BuyTpennss
HEHCNPABHOCTH

Wnnukarop «Ilutanue» muraer, 3Byk npepblBUCTBIN. [locie
YCTpaHEHHs] HEUCIIPaBHOCTU CUTHAIU3AIMs aBTOMATUIECKH
OTKIIIOUUTCS.

HeuncnpaBHocTh B Lienu
MOKAPHOT0 U3BeIAaTeIst

MNunukatopst «Ilutanue» u « BHeMIHUI» MUTAIOT, 3BYK IPEPBHIBUCTHIH.
Tlocne ycTpaHeHHst HEHCIPAaBHOCTH CUTHAIM3AIMS aBTOMATHIECKH
OTKJIFOUUTCA

Bkiiouenune
CHT'HAJIN3aTOopa ¢
HAKATOH KHOMKOMH
«KoHTpob»

CepBucHBIi1 pexxiM. CUTHAIN3aTOp pearkupyeT TOJIbKO Ha 3ara30BaHHOCTb.
BXoz OT BHEIIHETO JaTYMKa 1 BBIXO YIIPABICHHS KJIAIaHOM OTKITIOYEHBL.
Caerstcs HHIMKATOPbI « BHemHmi», «Knanan» u «[lutaamey.
Hcnonp3yercs TobKO NpH HACTpOiike U noBepke. st BbIXoa U3 pexuma
— OTKITIOUUTH ITUTaHUE.

HaskaTue KHONIKH
«KoHTpoab»

B HOpManbHOM pexnMe: BKIFOUATCsl BCE MHIMKATOPBI U 3BYKOBOM
curnai. [Ipu anurenbHOM yaepxaHuu GOpMUPYETCS CUTHAI IS
3aKpPBITH KJIalaHa.

ITocne cpabGaTbIBaHMs CUTHAIM3ALMH: BPEMEHHOE OTKIIIOUeHHUe 3ByKa. [Ipu
HOBTOPHOM IIOSIBJICHUM CUTHAJIA MJIM HEUCIIPABHOCTH 3BYKOBOM CUTHAI
CHOBA BKJIFOUUTCSL.




1.7 MapkupoBka

1.7.1 Ha xopmyc curHaiam3aTopa HAaHOCHUTCS CIISAYIOIas HHPOPMAIIHs:

— HAaMMCHOBaHKE ¥ 0003HaYCHNE CUTHAIN3ATOPa, 0003HAUECHHE TEXHUUECKIX YCIIOBH;

— HaMMEHOBaHHE aHATN3UPYEMOTO Ta3a;

— 3HaK COOTBETCTBUSL;

— BEJIMYMHA M YaCTOTA MUTAIOIICTO HAMPSDKEHUSI, MOTPeOIisieMas MOIIIHOCTE;

— MOJYJISLUS paJiOKaHama;

— HOMEP BEPCHH ITPOrPAaMMHOTO 00ECIICUCHHS,

— 3HAK KJIACCA ANIEKTPOOE30MaCHOCTH U CTEIICHD 3aIlIUTHI 000JI0YKH;

— TOBApPHBIN 3HAK WJIM HAUMCHOBAHHE MPEIIPUITHS — A3TOTOBHUTEIIS,

— J1aTa BBIIYCKa M 3aBOJICKOI HOMeEp.

1.7.2 Ha tpancnoptHyto Tapy HaHocsatcs corniacHo ['OCT 14192-96: MaHUTyISIIIUOH-
HbIe 3HaKU: «Xpymkoe. OcTopoxHOY», «bepeus oT Baaru», «OrpaHHuCHUE TEMIICPATyPhI»;
HaMMEHOBAHUEC I'PY30M0JydaTEC/Is1 U TYHKT HA3HAUYCHUA; HAMMEHOBAHUE I'PY300TIPABUTEIIA
U IIyHKT OTIIPaBIICHUS; Macca OpyTTO U HETTO.

1.8 YnakoBka

BuyTpenHnss ynakoBka curaanuzatopa — Bapuant BY-I1I-b—8 no 'OCT 23216-78.

Jnst TpaHCTIOPTHPOBKY CUT'HAIM3aTOPhI YIAKOBBIBAIOT B KOPOOKH M3 TOPPHPOBAHHOTO
kapToHa o ['OCT 9142-2014 wim apyryro Tapy, 00eCIeunBaloNIy0 UX COXPaHHOCTh TIpH
TPaHCIIOPTHPOBKE.

2 NCITIOJb30BAHHUE 11O HASHAYEHHIO
2.1 DkeminyaTauMoHHbIe OTPAHMYeHUS

Cursaanamusatop JOJDKEH 3KCITyaTHPOBATHCS B TOMEIICHUAX, HCKITFOUAIOIINX €T0 3arpsi3-
HeHne. OKpy»KaroImas cpea T0/DKHA ObITh HE B3PBIBOOIIACHAS, HE COJEprKalllas arpeCCHBHBIX
razoB u mapoB. ConepkaHue KOPPO3MOHHO-aKTHBHBIX areHTOB HE JOJDKHO IPEBBHIMIATH
HOPM, YCTaHOBJIEHHBIX Juist atMocdeps! Tuna 1 no FOCT 15150-69.

CurHanu3atop JOJDKEH OBITh 3alUIIEeH OT HaXOSIIUXCS PSIOM HCTOYHHKOB TEIUIa.

YcTraHoB/IEHHBIH CPOK CJTYKObI CeHCOPa B cUrHajm3arope — S Jjet. [lo rcreyenuu cpoka
CITyKOBI CEHCOP TIOUIEKUT 3aMEHE.

[pu mpoexTHpOBaHUN U MOHTaXE KaOeIbHOH CHCTEMBI JIOJDKHBI OBITh YYTEHBI TPEOOBAHHS
I'OCT P 53246-2008 «Cucrembl kabelbHbIE CTPYKTypHpOBaHHBIE. [IpoexTmpoBaHue oc-
HOBHBIX y3710B cructeMbl. Obmue tpedoBanus» u 'OCT P 56553-2015 «CnaborouHble cucre-
Mbl. KabenbHble cucreMbl. MOHTaXK KaOeNbHBIX cHCTeM. I1aHMpoBaHME M MOHTAX BHYTPH
3IaHUI.

OtcyrcTBHe S3kpanupoBanus JuHuM RS485 moxkeT npuBecTH K noTepsiM CBSI3U U
cpadaTbIBAHUIO CUTHAJTU3AIUH.

KadecTBo cBSI3M 10 pasnMoKaHaJy He TapaHTHPYeTCs NPH HAJIWYUHN OJIM3KO pac-
M0JI0’KEHHBIX YCTPOIiCTB, pa00TAIOIIMX, HJIU CO3/IAI0IIUX MIOMeXH Ha yacToTe 433 MI'n, a
TaK)Ke TPH HAJTMYHHM  COOPYKEHHMil WJIM  KOHCTPYKIMIi, MPensiTCTBYIOMIMX
PacnpocTPaHEeHUI0 PaIMOCUTHAJIA,

IIpu ucnosb3oBaHnu Hapy:kHbIX aHTeHH (Tuna AH-433) Heo0XomMMO NMpPHMeEHATH
ycrpoiictBa rpo3o3amuThl  THma D-Link ANT24-SP wiau  ANT70-SP  (mo:ker
NOTPe0OBaTHCS KOMILIEKT nepexoaHukoB Tuna SN-312-BY, SN-321-BY).

IIpn wucnoJb30BaHWUU [JJA  3J1eKTPONUTAHUS CHTHAJIIM3AaTOPOB BTOPHYHBIX
HCTOYHHKOB MUTAHUS UX MHUHYCOBBI€ BHIBOJbI I0JLKHBI OBITH HA/IEJKHO 3a3eMJIEHBI.
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2.2 Mepbl 0€301aCHOCTH

Iepen HawamoM paboOTHI HEOOXOUMO O3HAKOMHTHCS C HACTOSAIIMM PD.

MoHTaX | IIyCKO-HaJlaJI09HBIE PAOOTHI JOJDKHBI BEITIONHATHCS B COOTBETCTBHU C TIPO-
€KTHBIM PEIICHUEM U JKCIUTyaTallMOHHOW JOKyMEHTAIel CrelnuaIn3upoBaHHBIMHU Opra-
HU3AISIMA, IMEIOIIIIMY TIPAaBO HA BBHIMIOJHEHUE TAKUX BHIOB PadoT.

K MOHTa)Xy M TEXHHYECKOMY OOCITYy>KUBAHHIO JTOMYCKAFOTCS JIMIA, MPOIICIINE aTTe-
CTaluio B KBAMU(HUKAIIMOHHON KOMUCCHH, U3yYUBINNE HacTosAmee PO n nmeromme KBajm-
(UKAIMOHHYIO TPYIIIY 10 3eKTpode3omacHocTH He Hike I11.

[IpumensieMblit HHCTPYMEHT JOJKEH COOTBETCTBOBATh THUITY M pa3MepaM Kpermexa.

[Ipu MOHTaXe M IKCIDTyaTalliW CUTHATN3ATOPa JEHCTBYIOT OOMIIE MOJI0KECHHUS O TeX-
HUKe 0e30macHOCTH B COOTBeTCTBHMM ¢ TpeboBammsamu ['OCT 12.2.003-91,
I'OCT 12.2.007.0-75, ®HUII "TIpaBuina 6€30MaCHOCTH CHCTEM Ta30paclpe/eiICHUs U ra-
3onotpebneHus".

2.3 KondurypupoBanue CHrHaJIu3aTopa

KongurypupoBanue (HacTpoiika BO3MOKHOCTEH) HEOOXOIMMO UIsi KOPPEKTHON paboThI
CHTHAJIM3aTOpa B 3aBHCHMOCTH OT Croco0a ero npuMeHeHus. KoHpuryprpoBaHue BBITONHS-
€TCsI IPY TOMOILM Ipymmbl nepekitouareneid S1 u S2 «Konduryparms», pacroioxKeHHbIX Ha
3a/IHel CTEHKE CUTHAIM3aTOpa (OCTYIHBI IPU CHATONH MOHTAKHOM MTAHENH).

Janee omcaHo KOHHUTYPUPOBAaHUE CUTHATM3ATOPOB, MPHUMEHSIEMbIX aBTOHOMHO.

KondurypnpoBanue CHrHaIM3aTOpOB, NPUMEHSIEMBIX B COCTaBE CHCTEM MOHHTOPHHIA
(manpumep, SCADA), mpuseneHo B mputoxeHnd E.

Mainee onicaHo KOHHUTYPUPOBAaHHE CUTHATM3AaTOPOB, IPHIMEHSIEMbIX CaMOCTOSITEIHHO.

2.3.1 Kondurypuposanue curnaimusaropos C3-2E-485(P)(/24)

Hasnauenue nepexiouateneit «Konpurypanuns» npuseneHo B Tadbiuue 3.

Tabmuua 3
00603H. Haznauenne Onmucanne
S1.1 |Twum cBsi3u OFF—«RS485»; ON — «PagnokaHam»
S1.2 |TexHonormdeckuit OFF
S1.3 |Pexum paGoTel OFF — «Cemb» ; ON — «ABTOHOMHBIID)

S1.4 |Cratyc no paguokaHaiy

OFF—«Beoomwrity |ON—Benymmity | ON—«Bemgymmin
S2.1 |Cratyc B muaun RS485

S2.2 |Tun knanaHa OFF - K33YI', K3I'OM-Y; ON — npyroi
S2.3 |IIporpaMMupoBaHuE aApecoB OFF — Omknioueno ‘ ON-Bxuroueno
S2.4 |Hanmnuue xiamasa OFF — Omcymcmeyem; ON — IlonkiroueH
S2.5 |3akpsITHE KIanmaHa OFF — Ilo nopozy 2; ON — Ilo mopory 1
S2.6 |Cxopoctb o6MeHa, box OFF - 115200; ON - 57600
2.7 Haznauenue Bxona OFF — «<HOpMAbHO 3aKPbIMBLIL CYXOTl KOHMAKN);
OT BHEUIHEr0 yCTPONCTBA ON — [oxxapHblii H3BeIIATEeNb

S2.8 |IIpu otkmtouenun snektposHepruu |ON — Knanan 3axkpeims; OFF — He 3akpbiBaTh

ITpumedanue—3aBoACKHE YCTAHOBKH BBIIEICHBI MOy KUPHBIM KypCHBOM




[opsnox KOHGUTYPUPOBAHUS OAMHOYHOTO CHTHAITN3ATOPA:
a) YCTaHOBUTH MEPEKIIIOYATETH B TIOJIOKCHUS:

S1.1, S1.2 — «OFF»,
S1.3 — «ONy,

S1.4, S2.1 — «OFF»;

S2.2 -

II0 TUITY KJIaIlaHa,

S2.3 — «OFF»;

S2.4 — mpu nanmumany knanaHa — «ONy», pu orcyTeTBul — «OFF);

S2.5 — ynpasnenue knamanoM: «ON» — 1o epoMy mopory, «OFF» — o Bropomy;

S2.6 — «OFFy»;

S2.7 — npu NOKIIOUEHUH HNOXKapHOTo u3BemaTens — «ON»;

S2.8 — 114 3aKpBITHS KIalaHa IpU OTKIIOUEHUH 3IIEKTPO3HEprun — «ON»;

0) ecnu BXOJ| CUTHaJIIM3aTopa HE 3aJelicTBOBaH — Ha paszbeme XP6 (Bxonm) mexny
KoHTaKkTamMu «IB+» n «/IB—» momkeH ObITh yCTAaHOBIICH PE3UCTOP M3 KOMIUICKTA IIOCTaBKH
B COOTBETCTBUU C pUCYHKOM B.2 mpuiosxxenus B.

2.3.2 Kondurypuposanue curnajinsaropa C3-2E-485-2(/24), C3-2E-485P4(P8)(/24)
Hasnagenue nepeximtouateneit «Konpurypanns» npuseneHo B Tabiuue 4.

Tabmuna 4
O003H. Hasnauenne Omnucanue
S1.1 |Peseps -
S1.2 |[Awmarnoctuka uHTepdetica OFF — «Omxny; ON — «Bxim»
S1.3 |Twum cBa3u OFF—«RS8485»; ON — «PannokaHam
S1.4 |LoRaWAN OFF — «Omkn»; ON — «Bxm»
S1.5 |Pexum paboTsI OFF — «Cemv» ; ON — «ABTOHOMHBII»
S1.6 |Craryc o paguoxkaHairy
OFF—«Beoomwtity |ON—~Benymmii» | ON—«Bemymminy

S2.1 |Craryc B iuauu RS485
S22 |Twum xnamana OFF — K32¥T, K3I'OM-Y; ON — npyroii ‘
S2.3 |IIporpamMMHupOBaHUE aJpecoB OFF — Omknioueno ‘ ON-BxmoueHo
S2.4 |Hanmuwe xmamana OFF — Omcymcmeyem; ON — [logximouen
S2.5 |3akpbITHe KnamaHa OFF — Ilo nopozy 2; ON —Ilo nopory 1
S2.6 |Ckopocth 0OMeHa, box OFF - 115200; ON - 57600
$2.7 Hasnauenue Bxoza OFF — «<HOpMA/IbHO 3aKPbIMbLIL CYX0ll KORMAKMY;

OT BHEUIHEr0 yCTPONCTBA ON — INoxxapHblil H3BEILATEIb
S2.8 |Ilpu otkmodyennn snexrposneprun |ON — Knanan 3akpvims; OFF — He 3akpbiBath

IT puMEedYaHHUC— 3aBOZ[CKI/Ie YCTaHOBKH BbIACJICHBI TOJIYKUPHBIM KypCUBOM
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[Mopsinok koH(UTYpHUPOBAHHS OJMHOYHOTO CUT'HAIN3ATOPA!
a) YyCTaHOBHTb IIEPEKIIIOYATENN B TIOIOKCHHUS:
S1.1... S1.4 — «OFFy;
S1.5 — «ONy;
S1.6, S2.1 — «OFF»;
S2.2 — mo Ty KiamaHa,
S2.3 — «OFF»;
S2.4 — pu Hanmmuny kianaHa — «ONy», pu otcyTeTBun — «OFFy;
S2.5 — ynpasnenne knamasoM: «ON» — o mepsoMy mopory, «OFF» — o Bropomy;
S2.6 — «OFF»;
S2.7 — npu NOAKIIOUEHNH MoXkapHOro u3Bematens — «<ONy;
S2.8 — 1 3aKpBITHS KJIallaHa MPU OTKIFOUEHUH JIEKTPOIHEePTru — «ON»;

0) ecni BXOJ| CHTHaNIM3aTopa He 3azeiictBoBaH — Ha pazseMe XP1 (Bxox/Ilut) mexny
koHTakTaMu «JIB+» u «GND» nmomkeH OBITH YCTAHOBJIIEH PE3UCTOP U3 KOMILIEKTa
IIOCTaBKU B COOTBETCTBUHU C pHCyHKOM B.3 mpumnoxenus B.

2.3.3 Kondurypuposanne curaanmuszaropa B cocrase cucteM CAK3-MK-E npuseneno
B PYKOBOJICTBE ITO HKCIIITyaTaIliy Ha CHCTEMY.

2.4 Yka3aHusi 10 MOHTAKY

2.4.1 Obume cBeneHUs

Curnanm3aTop crioco6eH KOHTPOIMPOBATH ILIOMAb B paauyce 10 8 M (okono 200 M%). Me-
CTO YCTaHOBKH CUTHAJIM3aTOpa JIOJKHO OBITH OIPEETICHO B IPOSKTHOM JOKYMEHTAIHH.

Curnanmsarop J0JDKEH yCTaHaBIMBATHCS B pabouei 30He MepcoHana Ha PaCCTOSIHUY He
ommke 2 M oT popToUeK M MECT MPUTOKA BO3yXa, Ha BEIcoTe OT 1,5 mo 1,8 M ot moma (CIT
402.1325800.2018 ¢ u3m. 1) B MecTax, HCKITIOYAFOIINX BO3/ICHCTBHE UCTOYHUKOB TEILIA U
MIOBBIIIEHHOH BiakHOCTH. OT ra30BOro 00OPYZOBAHUS CHTHAIN3ATOP JOJDKEH pacrioia-
raThCs Ha PACCTOSHUM, 00ECTIEUNBAIOIIEM YCIIOBHS 3KCILTyaTalllH, IpUBeIeHHbIE B 11.1.3.2
HacTos1ero PD.

PexomMenyeTcs ycTaHaBIMBATh CHUTHAIM3ATOP TakK, YTOOBI €ro MOKHO OBLIO IOJBEp-
raTh IepHOIMYECKON IpoBepke 6e3 neMonTaxa. [Ipumep pa3MerieHns IpuBeIeH B IPHIIO-
skeHuu b.

B nomermenusax 6e3 MOCTOSHHOTO MPUCYTCTBHS IEPCOHAIA CUTHAIN3ATOpP yCTaHABIIH-
BAaIOT Y BXOAA.

OnexkTpudeckas po3eTKa Al MUTaHUsS CUTHAIM3aTOpa JOJDKHA pacloylaraThCsl Ha pac-
CTOSTHHH, COOTBETCTBYIOIIEM JUIMHE ceTeBoro kabens. HaTsHyTOe mosioskeHne kabemst He
JIOITyCKaeTCsl.

CoennHeHNE ¢ UMITYJILCHBIM KJIAIIAHOM BBINIOJIHUTH THOKMM MEIHBIM KalelleM JUTMHOM
e Gonee 20 M, cederuem xwui ot 0,5 10 1,0 MM? ¥ CyMMapHBIM COTIPOTHBIIEHUEM TIETIIN HE
6onee 2 Om, nanpumep, UTP-4, KCIIB 6x0,5.

IIpu MoHTa:Ke He JOMYCKAKTCS YAapbl 0 KOPIMYCY CHTHAJIU3aTopa.

2.4.2 MoHTax B 00II[eM CITydae BBITIOTHICTCS B CIEAYIOMIEH MOCIeI0BATEILHOCTH

a) OTIPENIEIUTh MECTO YCTAaHOBKH CHUTHAIIN3ATOPA;

0) MOATOTOBHUTH OTBEPCTHS M 3aKPEIIUTh MOHTAXXHYIO TTaHETb Ha CTeHe. PekoMeHmyeMbie
pa3Mephl U pacIioiokKeHNe OTBEPCTHI TIPUBEICHBI Ha prcyHKe B.1 npwnoxxenuns B;

B) YCTAaHOBUTH PO3ETKY JIJISl UCIOJHEHUH ¢ TUTaHue OT ceTh ~230B, MoIKII0YuTh ee K
cetu ~230B;
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I') CKOHQHI'YpPUPOBATh CUTHAJIM3ATOP B COOTBETCTBUH C II. 2.3 Hacrosiiero PO;

1) K CHTHAJIM3aTOPy C paliOKaHAJIOM MOJKIIOYHUTh AHTCHHY;

€) CHATH KPBIIIKY KJIEMMHOTO OTCEKa;

) YCTaHOBUThH CHUTHAJIN3AaTOP HAa MOHT)XHYIO TIaHEIIb;

1) HOAKIIIOYNTH KaOeln K pa3beMaM CHUTHannu3aTopa. PacmosioxkeHue pa3beMoB B KJIEM-
MHOM OTCEKe IpHBeIeHO Ha pucyHkax B.2 u B.3 mpunoxenuns B, mapkupoBka mpoBomoB
KabeJell ¥ THIIOBBIE CXEMbI BKIFOUCHHUS — B IIPUIIOKEHNH [

K) IIpH HeOOXOJMMOCTH BBIJIOMATh B OCHOBAHMH HY>KHOE KOJIMIECTBO OKOH ISl KaOemet;

J1) YI0XKUTH KaOen! M yCTAaHOBHUTH KPBIIIKY KIEMMHOTO OTCEKa Ha MECTO.

2.5 IloAroTOBKA K IKCILIYyaTALUM

[IpoBecTr BHEIIHUI OCMOTP CHI'HAJIM3aTOPa U YOSOUTHCS B OTCYTCTBHUU TTOBPEXKICHUM
Kopmyca, Ka0ellsi MUTaHus, COeTMHUTENBHBIX Kabelel U pa3beMOoB.
[TpoBepuTh MpaBUILHOCTD KOHGUTYPUPOBAHUSI CUTHAIN3ATOPA.
IMonate nuTanue Ha curHaauzatop. Bo Bpems mporpesa unaukatop «Iluranue» Oyaer
MUTaTh. 3aT€M — CBETUTHCS MIOCTOSHHO.
ITpoBeputh cpabaTsiBaHKNE CUTHAIU3ATOpPA OJHUM M3 CIIOCOOOB:
2.5.1 Knonko#t «KoHTpob»:
— yOemuThCs, 9TO KIIarmaH OTKPHIT (MIPH HAJIMYUH);
— Ha)kKaTh U YAEPXKHUBaTh KHONKY «KOHTpOMIBY;
— yOenuThes, 9YTO BCe MHANKATOPHI CBETATCS U CIBIIICH 3BYKOBOH CHUTHAT;
— yOemuThCs, UTO KIIalaH 3aKpbuIcs (TIPU HAJTHYIHUH).
2.5.2 Tlogavett Ha curHanmzaTop razoBoi cMecu CO-BO3yX OT OPTATHBHOTO MCTOUHHKA!
— yOeaMThCs, YTO KJIanaH OTKPBIT (IPH HATMYHUH);
— MoJIaTh Ha CHUTHAIN3aTOp ra3oByio cMech CO-BO3MyX OT MOPTATHBHOTO MCTOY-
nuka (¢ kounenrparuein CO ot 160 Mr/m® mo 200 mr/m®) ¢ paccrosaus okoso 0,5 cM B
LEHTp OTBEPCTHS I JaT4HKa B 00beMe oT 3 cM® 10 6 cM® (WM B 3apaHee yCTaHOBJIEHHYIO
Hacazaky s nogaun I'C B o6beme ot 1 cm® 1o 2 em?);
— ybenuthbes B cpabaThIBAHUN CUTHAIN3ALMN U 3aKPBITHH KJlanaHa (TIpH HaJIMIUH).
Cwmech mofaeTcs ¢ paccTostHUs 0koio 0,5 ¢M B IEHTP OTBEPCTHS I JaTINKa B 00bEME OT
3 cm® 10 5 cM® (wm B 3apaHee yCTaHOBJIEHHYIO Hacaaky 1uisi ojaun ['C B oGbeme ot 0,5 cm?
1o 1 em®).
JHomyckaeTcst mojada JONOJHUTEIBHOTO KOJMYECTBA Ta30BOM CMECH B CIlydae, €CIH
CUTHANM3aIUs He CpabaThIBaET.
B kagecTBe MOPTaTMBHOTO HCTOYHHKA BO3MOXKHO HCIIOJIB30BAHNE MEAHUIIMHCKOTO
mmpuia 00beMoM 10 M1, HAMOTHEHHOTO HEOOXO0IMMOM Ta30BOM CMECHIO.
[Ipu mOTOKUTENBHBIX pe3yNbTaTax MPOBEPKH CUTHAIN3ATOP TOTOB K IKCIITyaTallHH.
2.6 Ucnoaib30BaHHe CHTHATU3ATOPA
2.6.1 K skcmtyaranyu JOMyCKaloTCs JIUIA, TIPOIIEIIINe HHCTPYKTaX 10 TEXHUKE 0e3-
OMACHOCTH U U3y4UuBIIKE HacTodAuee PO.
Bo u30esxxaHne HecHaCTHBIX CJIy4aeB M aBapMii 3amperaercs NPUCTYNaTh K padore
€ CHTHAJIM3aTOPOM, He 03HAKOMHUBIINCH € JAHHBIM PYKOBOJACTBOM MO IKCILTyaTAIlHH.
KATEI'OPUYECKH 3ANPEIIAETCS npousBoguTh HeCAHKUMOHHPOBAHHBIE
Pa300pKy M peryJiMmpoBaHHe CHTHAJIM3aTOpa.
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2.6.2 Ilpu cpabarbiBaHMM cUrHaiM3aTopa 1o ypoHio «Ilopor 1» (Muranue nHaukaropa
«I"A3», npepbIBUCTHII 3ByKOBOH CHI'HaT) HEOOXO0IMMO 00ECIIEYHTh ITPOBETPUBAHUE TTOMeE-
LIEHHUS ¥ NPUHATH MEPhl K OOHAPY)KEHUIO UCTOYHUKA W YCTPAHEHUIO MPUYMH IMOSBICHUS
rasa.

IMocne cHXeHMS KOHIEHTpanuu Hivke yposHA «[lopor 1» curHammsarop aBromarnye-
CKH BEPHETCSI B HOPMAIBHBIN peXuM. JlOIMyCKaeTcst OTKIIOYNTD 3BYKOBOM CHUTHAT KPaTKO-
BPEMEHHBIM HaXKaTHEM KHOTKH «KOHTPOIIBY.

2.6.3 TIpu cpabaThIBaHUK CUTHAIH3ATOpa 1Mo YpoBHIO «ITopor 2» (MMOCTOSIHHOE CBEUCHHE
nHauKaTopa «l a3», HeMpEephIBHBII 3BYKOBOM CHTHAI), HEOOXOANMO BBIKIIOUHTH T'a30BBIC U
NIEKTPONPUOOPHI, 00ECTICUNTh MPOBETPUBAHNE TOMEIICHNS M IPUHATH MEPHI K OOHApyxKe-
HUIO ¥ YCTPAHEHUIO IPUYUHBI YTEUKH WM UCTOYHHKA MOSIBJICHUSI rasa.

[ToBTOpHOE BKIIIOYEHHME Ta30BBIX MPUOOPOB JOMYCKAETCS TOJBKO IOCIE YCTPaHEHHS
IIPUYMH 3ara30BaHHOCTHU U CHIDKCHMS KOHIICHTPALUH I'a3a JI0 TOIyCTUMBIX 3HAUCHHH 1mocie
IIPOBETPUBAHMA MOMEIIEHUS (TTocie moracaHus uHankatopa «I'a3». Muranue uHaMKaTOpa
OyzeT yka3blBaTh Ha HAJIMYMe KOHIEHTpaluu raza ke «Ilopor 2», Ho Beiiie «Ilopor 1»).

JlorycKaeTcst OTKITIOUUTh 3BYK KPaTKOBPEMEHHBIM Ha)kaTHeM KHOTIKH « KOHTpOIb».

2.6.4 Ilpu moBTOpHOM cpabaThIBaHIN HEOOXOMMO NMEPEKPHITh KPaH MOJauH ra3a v BbI-
3BaTh aBapUHHYIO Ta30BYIO CIYXOY.

2.6.5 Ilpu cpabaTeIBaHNH MTOXKAPHOTO U3BEIIATEIIS BBIIBUTH IPUINHY cpadaThIBaHUA U,
Ipu 0OHAPY)KEHUHN Ovara Iokapa WX 3aJbIMICHHS JIeHCTBOBATh B COOTBETCTBHHU C BHYT-
PEHHHMM pacTIOpsIKOM OPTaHU3ALMK IIPH BO3SHUKHOBEHUH YPE3BbIUAHBIX CHTYAIHH.

Jis cOpoca curHanu3alnuy KpaTKOBPEMEHHO HaXaTh KHONKY « KOHTpObY.

2.6.6 Bo3aMoKHBIE HEUCTIPABHOCTH U CIIOCOOBI MX yCTpaHEHUsI MPUBEACHBI B 1. 3.5.

IIpu nmpoBeleHUH PEMOHTA B NMOMEIIEHHUH, I/1€ YCTAHOBJIEHbI CUTHAJIU3ATOPbI, €
NpUMeHeHHEeM KPAacoK, PacTBOpHUTeJieil, APYrUX TOPIOYUX KUJAKOCTEH M eIKHX
BelleCTB, HEOOX0UMO:

— OTKJIIOYMTH CUTHAJIM3ATOP OT CETH DJIEeKTPONMUTAHNS ;

— OTCOEIUHUTDH KadeJu;

— CHSAITh CUTHAJIM3ATOP M BHIHECTHU €ro U3 MnoMeuleHusl.
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3 TEXHUYECKOE OBCJIYXNBAHUE U PEMOHT

3.1 O0mue ykazaHust

E>kecMeHHO mepcoHaN MOTPEOUTEIS TPOBOIUT BHEIIHUI ocMoTp. [Ipu ocMoTpe HE0O-
XOANMO yOEeqUThCS B OTCYTCTBUH MTOBPEKACHUN KOpPITyca, KaOelns MMTaHuUs, COEANHUTEIb-
HBIX Kabeiel 1 pa3beMoB.

PaboTel Mo exeroHOMy OOCITY)XMBaHHIO B IUIaHOBO-TIPEAYNPEAUTEILHOM MOPSIKE, a
TaKKe PEMOHT IPOBO/ISIT paOOTHUKHU 00CITY )KUBAIOIIEH OpraHU3alliy, UIMEIOIIEH TPaBo Ha BbI-
TIOJIHEHHE COOTBETCTBYIOIIMX BHJIOB PaOOT M MPOLIEAIINE aTTECTALMIO B KBAUTH()UKAIIMOHHON
KOMHCCHH, U3Y4MBIINE HacTosiIiee PO 1 nMeromnye KBannpUKalMoHHYIO TPYIILY 10 3JIEKTPo-
6e3omacHocty He Hike [11.

[lepeueHb KOHTPOIBEHO-N3MEPHUTENBHBIX TPUOOPOB, HHCTPYMEHTA M MPUHAAICKHOCTEH,
HeoOXxoauMBbIX Ut poseaeHust TO 1 peMoHTa U IpUBE/eH B TabnuIe 5, MpUMEpHBIN pac-
XOJ1 MaTepHaJIoB — B Tabmnuiie 6.

Tabmuna 5 — [lepedens npuOOPOB U MaTepuanos, HeoOxoauMbIx st TO u pemoHTa

HaumenoBanue Haznauenue
Bannons! ¢ razoseiMu cmecamu (I'C) TY 6-16-2956-92 Hcrounuk I'C
Hacanxa nis momaun I'C Jlns HacTpoiku OporoB
OtBepTKH cirecapHO-MOoHTaxHbIEe 95x0,25; 160x0,5 JleMOHTaX, MOHTaX,
I'oCT 17199 peryarpoBka

JleMoHTaX, MOHTaX

IMasbnas crannus LUKEY 852D DATTHONEMEHTOR, MPOBOIHHKOR

Pemyxrop BKO-50IM TV Y30482268.004-99 Perynsatop naBnenus rasa
Poramerp PM-A-0,063T" Y3 TV 25-02.070213-82 KonTpons pacxona raza
Tpy6xa I1BX 5x1,5 MM J1ns HacTpoliky NOpOroB

H3mMmepenne HaIpsDKEHUH B

Ludposoii BonsT™MeTp THIA B7-22A XB 2.710.014 TY KOHTPOITBHBIX TOUKAX CXEMBI

Tabsma 6 — [IpuMepHSIi pacxo MaTeprasIoB IPH TEXHHIECKOM OOCITY )KBAaHUU ¥ PEMOHTE

HaunmenoBanue KomuuectBo
Mbsuto xo3siicTBeHHOE TBepaoe MM 059-1 10r
Ipunoii ITOC 61 TOCT 21931-76 5r
Kanngomns cocnoast mapok A mwm B TOCT 19113-84 Sr
Bsi3b orOenennas Ne5 40 r Ha 1 M? moBepXHOCTH
Crupt strnoBslid Texaudeckuit FOCT 17299-78 20 M
IToBepounsle razosbie cmecu TY 6-16-2956-92 4n
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3.2 Mepsl 0e30nacHOCTH

IIpu oOcimyXMBaHUK W PEMOHTE ACHCTBYIOT OOIIHE IMOJIOKESHHS TT0 TEXHUKE Oe30mac-
HoctH B cootBeTcTBUH ¢ OCT 12.2.003-91, T'OCT 12.1.019-2017, TOCT 12.2.007.0-75.

KATETOPHYECKU 3ATIPEIIIAETCSI:

— TMPOBOAUTH PadoThl MO YCTPAHEHWI0 HEHCNPABHOCTEH NPH HATYHHA
JJIEKTPONUTAHUA HA CHTHAJIN3ATOPE;

— NPH NMPOBEEHHN PEryJIMPOBKH W MOBEPKH CUTHAIN3aTOpa copaceiBath I'C B
atmocdepy padounx noMemeHui.

3.3 Texundeckoe 00CIy:KHBaHHE

[InanoBoe TexHuueckoe obOciaykuBanue (nanee — TO) NpOBOAUTCS HE PeX e OJHOTO
pasa B rox. O6beM paboT mpuBeacH B TabuIe 8.

Tabmuma 8 — O0beM TeXHHUECKOTO 00CITyKUBaHUS

Haumenoanue padbot ITynxr PO MecTo npoBeeHuUs U UCTIOTHUTEIh
IpoBepka QyHKIIMOHUPOBAHHS 2.5.1 [lepconan mMOTpeOUTENS HA MECTE IKCILTyaTalluu
Hactpoiika noporos npun. JI | TlepcoHan o6cnmyxuBaromieii opraHu3aun
IToBepka 3.5.1 Opranu3zanus, akkpeauroBanHas B Poccranapre

ITocne nposenerus TO npoBepUTs pabOTOCIIOCOOHOCTE CUTHATIH3aTOPa HAa MECTE IKC-
IUTyaTali B COOTBETCTBUH C 11.2.5.1 HacTosmero PO. Jlomyckaercs nmpoBepaTs paboTocIo-
cobHocTh ¢ npumenenuem ['C (11.2.5.2).

3.4 PemoHT

IIpu Texy1eM peMOHTE yCTPaHSOT OTKa3bl U HEUCIIPABHOCTH ITyTEM 3aMEHBI BBILLIEIIINX
n3 cTpos fetaneit (kpome 6a30BbIX). ba3oBbIME JIeTals MU CUTHAIM3aTOpa SIBJISIOTCS: KOPITYC,
CEeHCOp (AAaTYMK Ta3a), MUKPOKOHTpPOJUIEp (MUKPOCXEMa), MOJYJIb PaHOKaHaA.

[Tpu KanuTanbHOM PEMOHTE BOCCTAHABIMBAIOT PA0OTOCIIOCOOHOCTH JIeTalIeH U Y3JI0B,
a TaK)Ke 3aMEHSIOT JIFOOBIE IeTalH, BKITF0Yas 0a30BhIe.

3.5 TexHuueckoe 0CBHAETEJILCTBOBAHUE

3.5.1 IloBepka CUTHAJIN3aTOPOB

[lepen moBepkoit HeoOxoauMo npoBecTH exerogHoe TO ¢ HacTpoiikoi OPOroB cpa-
OaThIBaHUS B COOTBETCTBHH C TIpHIIoxkeHneM /1.

[ToBepky MpOBOASAT B COOTBETCTBUY C HOPMAaTHBHBIMH JOKYMEHTAMH T10 METPOJIOTHH.
WHTtepBan Mex 1y NOBEpKaMH — OJIUH TOJI.

CaenieHHs 0 METO/IMKaX TOBEPKH NPHBE/ICHBI B TACTIOPTE HA CUTHAJIN3ATOP.

Meronuka octynHa Ha caiite https://cit-plus.ru B paznene «Texmonnepxka - Merto-
JIMKHM HAaCTPOMKH U TIOBEPKH CHTHAIN3ATOPOB 3ara30BaHHOCTH» M B pasjielie «Y TBepKIAEH-
HBIE THITHI CpeACTB n3Mepenuin» caiira PIMC «Apmmny.

[Tocne moBepkn HEOOXOAMMO TPOBEPHUTH CpadaThIBAHWE CUTHAIN3AaTOpPa HA MECTE
9KCIUTyaTaI[i B COOTBETCTBHH C 11.2.5.

3.5.2 JleicTBHS 110 HCTEYSHUH CPOKA CITY>KOBI

ITo ncreueHnnn cpoka CIry>kKOBI CHTHAJTU3aTOP JOJDKEH OBITh CHAT C AKCIUTyaTaIll U
YTHIN3HUPOBAH.

H3roroBuTtess He rapaHTHPYET 0€30MACHOCTD HCIOJIB30BAHUS
CUTHAJIN3ATOPA N0 UCTEYEHNH CPOKA CIY:KObI!
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3.6 Bo3MO:KHBIC HEHCIIPABHOCTH H CNIOCO0BI yCTPAHEHUS

Bo03MOXHBIE HEHCIIPABHOCTH CUTHAJIHM3AaTOPOB, IPHYMHBI, BBI3BIBAIOIINE HX H CIO-
coOBI yCTpaHEHHsI TPUBECHEI B TaOIHIIE 9.

Tabmuia 9 — Bo3amMoxHBIE HEHCIPABHOCTH U CIIOCOOBI YCTPaHCHUS

[Ipu3Haku u BHelIHEE
MIPOSIBJIEHHE HEUCTIIPABHOCTU

Bo3MoxHbIE NPUINHBI

VkazaHus
10 YCTPAaHEHUIO

He ceturcs unnukarop
«I[Iutanue»

OTCyTCTByeT HaIpsKCHUE
TIUTaHUA

O06ecneunTs HATMYHE
HANpPSDKEHUs] TUTAHHSI

CereBoii kabesb He

BKJIFOUCH B PO3CTKY
Hewucmpasen xabenn
MTUTaHUS

Bxurouunts kabess B
po3eTky
3aMeHHTD Kabelb

Hewncnpasen curnanusarop

BrI3BaTh HpeaCTaBUTENS
o0cITy)HBaroIIeH
OpraHM3aluu

IIpu oTKpBITOM KIIamIaHe
cBeTuTCcsa uHAuKarop «Kmnamnan»

HenpaBunbHas ycTaHOBKa
HepEKITIoYaTeNs
«Kondwuryparms» S2.2

[epexmrounts S2.2 B
JPYroe MOJIOKEHUE

Wupukatop «Kianan» muraer c
yacToToi 1 pa3 B cekyHIy,
3BYKOBOI CUTHaJI IPEPHIBUCTHIH

OTCyTCTBYET CBSI3b C
KJIallaHOM

IIpoBepuTh UCIIPaBHOCTH
Ka0ens KiamnaHa u
HaJIS)KHOCTb €ro
HOJIKJIFOYCHUSI

Heucnpasen knanan

BuyTpennss
MNunukarop «I[lutanuey muraer, yIp
o . HEHCIPaBHOCTb
3BYKOBOW CHUTHAJ HPEPHIBUCTHIN
CUTHaJIM3aTopa

ITpu oTCyTCTBUM 3ara30BaHHOCTH
nHIUKaTop «['a3» Muraer wm
CBETHTCSI TOCTOSTHHO, BKITIOYEH
3BYKOBOM CHrHaJl

Hapymena nacrpoiika
MOPOTOB cpabaThIBaHMUS

IIpu 3ara3oBaHHOCTH HE
paboTaet cBeTOBas
CUTHAJIM3al W

Beimien u3 crpos
nHauKaTop «["A3»

BbI3BaTh HpeaCcTaBUTEIIS
00CITy)KHBAIOIICH
OpraHu3anuu

IIpu 3ara3oBaHHOCTH HE
paboTaer 3ByKoBast
CUTHATM3AIHS

Beimien u3 ctpos 3ByKkoBoi
U3ITydaTesb

Nupukatopst «Ilutanue» u
«BHemHui» Muraor, 3ByKoBOH
CHUTHAJI IPEPBIBUCTHIN

HCI/ICHpaBHOCTB B IICTIN
IMOXXKapHOI'o U3BCIIATEIIA
MJIM BHCHIHET'O JaTYHKa

Be13BaTh npeacraBuTens
00CIyXKUBaIOIIEH
opraHu3alnyuu

Nunukarop «BHemHuii»
CBETHTCSI IOCTOSIHHO, 3BYKOBOM
CHUT'HAJI — HEPEPHIBHBII

Hapyenue cBs3u ¢
[I0KapHBIMH U3BEILATEIAMU
WJIM UX OTCYTCTBHE

[loaxnounTH MOXKapHbBIE
U3BEILATEI! WIN YCTAaHOBUTh
pesucrop (cM. puc. B.2, B.3)

WNuaukaTtop «CBsi3b» MOTraliies,
CUTHAJIM3aTOP «BEAOMBIN».

Nuaukatop «CBsi3b» CBETUTCS
MOCTOSIHHO, CUTHAIT3aTOP
«BEAYILIHN».

OTCyTCTBYET CBSI3b C
JIPYTHMH YCTPOICTBAMH 110
unrepdeiicy RS485 nm
pajiHoKaHaTy

IIpoBepuTh LETOCTHOCTH
Kabesst cBA3M.

[IpoBecTu perucrpanuio
YCTPOMICTB B COOTBETCTBUU C
PYKOBOJICTBOM 10
SKCIUTyaTallul Ha CUCTEMY
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Ipunnoxenne A. Onucanue perncTPOB CHTHATH3ATOPA

Tabmuma A.1 — Peructpsl (Modbus Holding Registers) paspsaHoctsio 16 6ur

Howmep
peructpa H6:II;IA:£ HaumenoBanue IIpumeuanue
(cioBa)
0 0,1 [3aBoackoit HOMep
1 2,3  |Texymuit agpec
2 4,5 Bepcus I10
3 6,7 |Tun yerpoiictsa «4» — Curnamazatop CO
4 8,9 |Cocrosmue 3HaveHHe MO0 YMOTIaHHIO: «0»
5 10,11 |Ympasnenne 3HaYCHHE N0 yMOTYaHUIO: «0
6 12,13 |3ara3oBaHHOCTb
7 14,15 |Temnepatypa
8 16,17 [3nauenue nopora 1
9 18,19 [3mauenue mopora 2
10 20,21 |Aapec — 3anpoc TaHHBIX U3 0a3bl «MacTepa»
11 22,23 |Kondurypanus DIP-switch
12 24,25 |K-Bo BemombIx (high)+SpreadingFactor SF(low)
13 26,27 [MommmHocts paguo (high)+HoMep kaHana (low)
17 34,35 |Hoselif azpec (cMeHa agpeca yCTpOHCTBa)

Tabmuma A.2 — Onucanune 6utoB peructpa Ne 4

3HavyeHne 3HaueHne
Howmep Outa Onwucanue MIPY BKIL. Howmep Oura Onucanue TIPH BKJL
TIUTaHUS TTATAaHWS
slave hold regs (88 Mopor 1 0 slave hold regs (93 T —_——
1 |IIopor 2 0 1 Bremmmii 0
KOHTAKT
STATUS_H 2|Heucrpasrocts 0 STATUS L 2| eMneparypa 0
_ — HE B HOpMe
3 |Knonka 0 3 [nolink 0
«KoHTpoab»
4 Cocrosiane 0 4 3aMbIKaHUe 0
KJIanaHa JlaT4YnKa
5|Hopor 1 BHemHUH 0 5|O0psIB naTunKa 0
6 |Ilopor 2 BHemIHMH 0 6|O0pEIB KITamana 0
7 0 7|He nactpoen 0
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Tabmma A.3 — IMapamerper C3-2E-485P4(/24), C3-2E-485P8(/24), (pa3mep makera 32 Oaiita)

CFG_LoRa(OTAAorABP,etc)

Nepe-| Ne | Necrosa Haspauue peructpa Onucanue
ructpa | Gadita | (16 6ut) P P
NET ID H,NET ID L Wnentudukatop noacucTeMs! A
0 0,1 0 (N D for m FSk) - coOcTBeHHOTro mpoTokoia LoRa ot
e _tor_my LIAT-TTmroc
Anpec B cucreme CAK3-MK-E
! 2.3 I |Axpec (ot 1 10 250)
2 4,5 2 Bepcus 110
3 6,7 3 Tun ycrpoiicrBa =0x8004: C3-2E (CO)
4 8,9 4 CocrosiHHe ®naru cocrosiHus (Tab. A.6)
5 10,11 5 YmupasneHue
6 12,13 6 3ara3oBaHHOCTH VpOBEHR 3ara30BAHHOCTH
B enuHunax ALIIT
7 14,15 7 Temnepatypa Temneparypa B rpaja. Lenscus
8 16,17 ] 3aucnue nopora 1 YpoBeHb cpabaThIBaHUS 110
nepBoMy mopory B eauH. ALIIT
9 18,19 9 3Haucnue nopora 2 YpoBeHb cpabaThIBaHUS 10 BTOPOMY
nopory B equH. ALIT
10 |20,21 10 Pe3eps pe3eps
UncneHHoe 3HaYCHHE JlexypHBIi Teproj BBIXOa
11 22,23 11 nepro/a BeIxosa B 3dup B 3bHp U1 HHIUKALN
(em.peructp Nel$) paboTocrnoco6HOCTH
12 12425 12 Komn-Bo Bemombix(h) Crapmmii 6aift: K-Bo BeTOMBIX;
? + SpreadingFactor SF (low) Munaammii 6aiit: SF
Crapiuii 0aiT: MOIIH.PaJIHo;
13 |26,27 13 E/II;)(I)III;OCTZ p;élf:;)}{(:;a(low) Munanimuit 6aifT: HoMep KaHaia (CM.
P pax Tabmuiy A.5)
14 | 28,29 14 Peseps
Mitagmwii OUT: eqUHALA
HM3MEpEHNsI BpeMEHH MepHoia BBIX01a
15 30,31 15 Pasmnbic dnaru B adup: «1» — MuH, «0» — cexk

(nns peructpa Nell);
OcranbHble — pe3epB
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Tabmna A.4 — Ipumep dpopmara oomena LoRaWAN

0 1 2 3 4 5 6 7
NetID | Anpec |Bepcua I[10| Tun | CocrosiHue | YrpasieHue | 3arazoBaHHocTs | Temneparypa
2010 | 0102 0020 8004 0300 0000 0b2b 0020
8 9 10 11 12 13 14 15
[Toporl |[Topor2| Pe3zep | Ilepuon | KonSF PwNum Peseps CFG _LoRa
3HAUEHUSI 0000 0064 000a 0300 0000 0000

Tabmuma A.5 — ITapamerps! a1 aktuBaru curHanmuzatopa st LoRaWAN (akrusars ABP)

anpec LoORaWAN Hanpumep: 0x0100000a

NwkSkey Hanpumep: 2B7E151628 AED2A6ABF7158809CF4F3C
AppSkey Hanpuwmep: 2B7E151628 AED2A6ABF7158809CF4F3C
SF 7...12

Howmep paguoxanana

i quama3oHa «868y»: 1=868,9MI'; 2=869,1MI 11;
s nuama3ona «433»: 1=433,175 MI'u, 2=433,375 MI'u, 3=433,575,
4=433,775 MI'u, 5=433,975 MI'u, 6=434,175 MI'u, 7=434,375 MI',

8=434,575 MI'n

MoIHOCTb pagro

10, 25, 50 MBT

Tabmuma A.6 — ®naru coctosiaus peructpa Ned «CocrostHUE» (cM. Tabmuiry A.3)

Ne 6ura B peructpe | Ne Outa B Oaiite Onwucanne Bgl?ﬁqggg;iz
0 0 CpabarsiBanue [Topor 1 CO 0
1 1 CpabatsiBanue [Topor 2 CO 0
2 byteH 2 HewucmnpaBrocth 0
3 3 Knomnka Tect 0
4 4 CocrosiHUE KanaHa 0
5 5 CpabatsiBanue [Topor 1 CH(CYT) 0
6 6 CpabartsiBanue Ilopor 2 CH(CYT) 0
7 7 0
8 0 JIbIMOBOM AaTYHK 1/0
9 1 Bueurnuit koHTakT 0
10 byteL 2 Temnepatypa He B HOpMe 0
11 3 0
12 4 3ambikanue [Jatunka GAS 0
13 5 O6psiB latunka GAS 0
14 6 OOpbIB KITamaHa 0
15 7 Heotkamubposan 0

19




IIpnnoxkenne b. Cxema pasmemmenns
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Hpnnoxenne B
MoHTa:x curHajau3aTopa

7T, MoHmaxHgs nakens

135,0"

A
r

Li: 820" J *Paavep ina cnpabok

Pucynok B.1 — MoHTaxxHble pazMepsl

Mepembi4ka MEpMUHANLHOZO Peaucmopa

RS485 KnanaH
K] 09O ®
) HH | o
. £825 £3853% @
bob 2 go - BB BB
[ == § = S o O e e = =

Pucynok B.2 — Pacnionoxenue pazseMoB curnanmzaropa C3-2E-485(P).

i [epEMBIMKL MEOMUHONRHOZ0 pe3UCmap

KP7

Pucynok B.3 — Pacnionoxxenue pazpemoB curnanmuzaropa C3-2E-485-2, C3-2E-485P4(PS)
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Ipnnoxenne I
CxeMbI NOAKJIIOYEHUSA

S CuzHonuzomaop = (UzHOAU3omop

= ok Kaonaw | Ei

= R [aplens |Bxod . } g R [2pllens [Bxod

g! llene qeg] K KnonoHy = 1118

E: Knonak-| 1 E: 21 B~

=% Knunﬁugé g =1 3| Unum

S A e S 23 [[ens |RS4B5

=1 Na% Tamik 5 =y -1 1 |RS4854

= x 17 [RSLESE
"GRS[%F}LE]B ‘ L |Unum

om BHEWHRZO UCMO4HUKD NUMOHLA

a) C3-2E-485 0) C3-2E-485/24

CUzr0Auzamop WAl 3] (uzHaonuzomop
_ i 3] [ Bxod Knonox]
A”‘“EHHUEJ}: 2| L2 b Lens | [Uen, qe7] K knonoH
Bxod  Knongd & 1 1] 1B+ fnanoH 1
R |erllens| |Uene qee ST 2| 18- Knanard 2
1 1B+ KnanoH-| 1 Tl 3] 3 | Unum 0 E
2] [IB- Knonan+] 2 ﬁ k! Unirf &
13 ] Lnum GO 3 «| A fomkd S
~230B Unum| & Pavm— = i ~230B
Nomsknf 5 f S| 14 &
501 D om4kn] 5 _--__-L.I gl B ’ =13 50
Yempodcmbia =1
200303 0LIMb 1]
B) C3-2E-485P T) IpUMEp TOAKITIOUEHUSI TIOKAPHBIX M3BEIIaTeNeH
(uzHanu3omop
Byoi Knanaox
K Papllens e e K Kr00GHY
! i ~—11] 0B+ Knanax-| 1
! — ~—2 ] 0B- Knannws 2
! 1 3 | Unum GNEY 3
P R _ Unum| 4
~2308 507U 4D e

JT) TIPEMEP TOAKIFOYCHUSI BHEIITHETO J]ATIYNKA
R — pesucrop tuna C2-33-0,125-4,3kOM-20% (BXOAUT B KOMIUIEKT IOCTABKH CHTHAIIN3AaTOPA);

SK1 — maT4uk ¢ BEIXOZOM THIA «CYXOH KOHTAKT»;
WAL — AHTeHHa. Y CTpOMCTBO TPO303aLIUTHI IPUMEHSAETCS TOJIBKO AJISl HApy>KHON aHTEHHBI

Pucynok I'.1 — TunoBsie cxembl BriroueHust C3-2E-485(/24), C3-2E-485P.
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T) IpUMep NOAKITIOYEHHS TTOKapHBIX U3BeEIIaTeNneit

JT) IpEMep MOAKIIIOYECHHUSI BHEIITHETO JaTINKa

R — pesucrop tuna C2-33-0,125-4,3kOM-20% (BXOAUT B KOMILIEKT ITOCTABKH);
SK1 — 1aT4uk ¢ BEIXOJOM THIIA «CYXOW KOHTAKT;
WA — AHTeHHa. YCTpoHCTBO Ip0303alUThl IPUMEHAETCA TONBKO U HAPYKHOW aHTEHHBL
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Pucynok I'.2 — Tunossie cxembl BintoueHus C3-2E-485-2(/24), C3-2E-485P4(P8)(/24)
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Lens f | Kaonoy
Kaanaq+ o378
GND 4 | GND o
+Udomn, % EI12B 4
Y KN !
ATERIEN ABKI685611108-02 il | &

6) curnamnsatopsi C3-2E-485-2(/24), C3-1E-485P4(P8)(/24)

Pucynok I'.3 — Cxembl MOAKITIOYESHNS KIIAlIaHOB K CUTHAJIN3aTOPaM

Pogue  Kobers

KopUHHebkD
KpOCHIL
Cepbil
PAEHKL
erbiL
KEATLID

Buska na xabens TP6P6C

(1BeTOBast MApPKUPOBKA MPOBOJIOB)

EJEE
7 Qo
EENE:)

YkasaTenb KoHTakTa 1

Pucynoxk I'.4 — Hymeparust KOHTaKTOB pa3beMOB.
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Mpunoxenue [{. MeToanka HaCTPOHKH MOPOroB cpadaTbIBAHUS

J1.1 Hacrpoiiky noporos cpabaTbIBaHUsI HEOOXOANMO BBITIOJIHATD I10CIE PEMOHTA, a
TaKXke B [PoIiecce IKCILTyaTalluu He Pexe OJHOTO pas3a B TOA.
1.2 YcnoBus npoBeeHus:

— TeMIepaTypa oKpyskarorer cpeabl, °C ... .. ... mwrroc (20£5)
— OTHOCHUTEJBbHAS BIAXKHOCTD BOZIYXA, %0 .« o oo v e ot 30 1o 80
—armocdepnoe maBmenue, K[la . .......... ... .. .. . ... 101,3+4 (760+30)

B momemeHusx, rae MpoBOASTCS palbOTHI, COJAECP)KaHHUE KOPPO3HOHHO-AKTHBHBIX
areHTOB HE JIOJDKHO MPEBBIIIATH HOPM, YCTaHOBICHHBIX 11 atMocdepsr Tama 1 TOCT 15150,
JIOJDKHBI  OTCYTCTBOBAaTh arpecCHBHBIE apoOMaTHYeCKHe BeIlecTBa (KUCIIOTHI, JIaKH,
PacTBOPHTEIH, CBETIIbIC HEPTEIIPOILYKTHI).

CurHanauzatop JIOJDKEH OBITh BBIIEp’KaH B YCIOBHMAX IPOBEACHHUS HACTPOWKH B
Te4eHue 2 4.

BamioHel ¢ ra3oBBIMH CMECSMH [OJKHBI OBITh BBIIEpKaHbI IPU TeMIEpaType
HACTPONKHU MOPOTOB CpabaThiBaHUs B TeUeHUE 24 U.

.3 CpencrtBa u3MEpEeHUH, BCIOMOTraTelIbHbIE TEXHUYECKUE YCTPOMCTBA U
MaTepHallsl, MPUMEHSEMbIE IIPU HACTPOHKE:

1 Bapometp-anepoun Mereoposornueckuit BAMM-1 TVY 25-11.1513-79

2 CraHmapTHBIC 00pa3Ipl COCTaBa ra3oBBIX CMECeH B OasloHax IOJ AAaBICHUEM |
paspsga o 'OCT 8.578-2014 «I'CH. I'ocynapcTBeHHas MOBEpOYHAs CXeMa IJisi CPEACTB
N3MepeHnii coJep)kaHusl KOMIOHEHTOB B Ta30BbIX cpepax» (Ttabmuma J1.1)

3 Hacanka amst momaun I'C

4 Penyxrop BKO-50 IM TV V 30482268.004-99

5 Potametrp PM-A 0,063 T" Y3 TY1-01-0249-75

6 Cexynnomep anektponnbiit «Materpan C-01» TY Pb 100231303.011

7 Tepmorurpomerp RGK monens TH-14

8 TpyOka nomuBuHMWIKIopuaHas (IIBX) 5x1,5 mm mo TY 6-19-272-85

9 Ucrounuk nutanus nocrostaaoro Toka GPR-6030D (0-30B, 0-1A)

Hcnons3yemble ra3zoBble cMmecu mnpuBeneHsl B Tabmmue JI.1. Pacxon cmeceit
ycranoBuTh paBHbIM (0,5 + 0,1) JI/MHH 10 1IKaje poTamerpa.

Ta6muna [1.1 — IlepeyeHp ra30BBIX cMecel [UIsl IPOBEICHHST HACTPOHKHI

Ne HaumenoBanue HomuHanbHOE 3HaU€HNE KOHIEHTpAIH U
Ic I'C npe/est I0MyCcKaeMoro abCoIIOTHOTO OTKJIOHESHUS
1 TTHI-Bo31yx Mapxka A unu b
2 (17 £ 2) ma™! um (19,9 + 2,3) mr/v?
CO + Bo31yx
(86 £ 7) mutn! i (100,6 + 8,2) mr/m>
IIpumedanue—IIHI — noBepounslii Hy1eBOH ras.
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[Ipumeganus.

1 Bee cpencrBa IOBEpKU JOJDKHBL UIMETh JEHCTBYIOIINE CBUAETENLCTBA O IIOBEPKE.

2 JlomyckaeTcs HCHOJIB30BaHUE APYTHX CPEJCTB U3MEPEHHs, 00ECIIEYNBAIONINX HEOOXOUMYIO
MOTPEIIHOCTh U3MEPEHUI.

J1.4 Tlepen npoBeeHHEM HACTPOUKH HEOOXOTUMO:

— co0paTh CXeMy M YCTaHOBUTH HAacaJKy B COOTBETCTBUH ¢ pucyHKoM /1.1;

— HaXaThb Ha cHUrHamu3aTope KHONKy «KoHTpoms» M momaTe HUTaHUE; MOCHE
KOPOTKOI'O 3BYKOBOTO CHUTHala KHONKY OTIYyCTUTh. CHUTrHanu3aTop MNEpeKIIYUTCS B
CEpBUCHBIN PEKUM, BKIHOUATCS HHAUKATOPHl « BHemHui» u «Kianany;

— JIOXIAThCSI TOCTOSTHHOTO CBEUCHNS MHANKaTopa «[Tutanue.

@/@ 1 —ucrounuk I'C;

?.k} 2 — pemyKTop C BEHTWIEM TOYHOM
T 'u PETyIMPOBKHY;
\ ' 3 — BEHTWJIb TOYHOM PEryJIUPOBKH;

3 4 — yHIMKaTOp pacxona
(potamerp);
5 —Hacanka i nogauu I'C;
6 — curHaIHM3aTOP

Pucynoxk /.1 — Cxema a1 HACTPOMKH 1 TIOBEPKH CUTHANN3ATOPOB ¢ MpuMeHeHneM I'C

J1.5 Ilopsa ok HacCTpOUKH

a) OJHOKpAaTHO HaxkaTh KHOMKY «KanuOpoBKka» — MODKEH MPO3BYdYaTh KOPOTKHUI
3BYKOBOW CHTHAJ, MOTacHYTh MHAMKATOpHl «BHemnuit» n «Knamany, uagukatop «Il'a3»
JTOJDKEH BKJTFOUATHCS U BBIKIIOYATHCS ¢ OOBIIUMH HHTEPBAJIAMH;

0) mogate Ha nat4ymk curaainm3atopa I'C Ne 1 B Teuenue He meHee 30 cexyHT,

B) HaxaTh KHONKY «KOHTPOJE)» — TOJDKEH MPO3BYYaTh KOPOTKUI 3BYKOBOW CHTHAI,
nHArKaTop «['a3» MOImKeH BKIFOUATHCS U BBIKITIOYATHCS ¢ KOPOTKIMH HHTEPBaJaMH.

Ecimm HEoOX0aMMO MPOMYCTUTH MPOIEAYPY HACTPOHKH MEpPBOr0 MOpPOra — Ha)Xarhb
KHOTIKY «KamuOpoBKa» u MPOMYCTHTH ITYHKT T);

I') HACTpOHKa IePBOTr0 OPOTra:

— nojiaBath Ha natauk curHanmzaropa ['C Ne 2 B Teuenue He MmeHee 30 CeKyHT;

— HaxkaTh KHOTNKY «KOHTpONb» — NMOMDKEH MpO3BydaTh KOPOTKHI 3BYKOBOW CHTHAI,
nHAUKATOp «I a3y AOIDKEH MePEKITIOUNTHCS B PEXKUM MMOCTOSHHOTO CBEUCHHSI.

Ecnmu HEoOXomuMO MPOMyCTUTHh MPOIENypy HACTPOMKH BTOPOTO MOpOTa — Ha)XaTh
KHOTIKY «KanmnOpoBka» W NpOMyCTUTH ITyHKT 1);

JI) HACTPOHKa BTOPOTO IOpPOTa:

— nojaBath Ha natuuk curHanuzaropa ['C Ne 3 B reuenue He meHnee 30 CeKyHI;

— HaXkaTh KHOMIKY «KOHTpOJIb» — MOJIKEH MPO3BydYaTh KOPOTKUN 3BYKOBOW CUTHAN U
noracHyTb uaaukatop «Il'azy.

J1.6 Tlocne HacTpoiku:

—mnonath I'C Ne 1 B Teuenue He menee 30 cexkyH;

— OTKJIIOYUTH TIUTAHUE CUTHAIN3aTOPa,;

— CHSATH HaCaJKy W OTKIIOYHTH CUTHAIIN3ATOP OT CXEMBI;

— orIoMOMPOBaTh OTBEPCTHE KHOMKHU «KamnOpoBkay.
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Ipnnoxenne E. Kongurypuposanue CHrHAIN3aTOPOB B COCTaBe CHCTEM

1lepel NEepBbIM IPUMEHEHUEM B COCTAaBE CHUCTEM CUTHAIU3aTOpP HEOOXOIUMO
MIPOTPAMMHO H aNlapaTHO CKOH(OUTYPHUPOBATh U PHUCBOUTH YHUKAIBHBIN CETEBOM ajipec.

[IporpamMmmHOe KOHMDUTYPUPOBaHKE CUTHATH3aTOpOB B coctaBe cucteM CAK3-MK-E
OIIMCaHO B PYKOBOJCTBE I10 JKCIUTyaTallud Ha KOHKPETHYIO CUCTEMY.

[IporpaMmmMHOEe KOH(PHUTYPHUPOBAHUE MOXKHO BBITIOJIHUTH MPOTPaMMON TPOBEPKU U
HacTporkH ceTeBhIX ycrpoiicTB u cucteM CAK3-MK-E «Kondurypatop», 10CTynHOH Ha
caifre npousBoguTeNs «cit-plus.ru».

[Iporpamma no3BoJisieT U3MEHHUTh CETEBOM agpec, MOLIHOCTh U HOMEP paJlOKaHala,
a Taxke nmpoBeputh Bepcuto 110, uaMepeHHbIe 3HaUeHUs 3ara30BaHHOCTH U TEMIIEPaTyphl
B 30HE KOHTPOJIS, YCTAHOBJIEHHbIE 3HAUEHUS IOPOroB cUrHanu3anuu B equaunax AL

[Ipuwmeuanune— PaspemenHoit seisgercs momHocTs 10 MBt. [Ipu BeIOOpe Gonmbreit
MOIITHOCTH MOKET MOTPeOOBaThCs perucrpanus B cooTBeTcTBrM ¢ IlocranoBnenuem [IpaBurenscTBa
P® ot 20 oxta6ps 2021 r. N 1800 "O mopsake perucTpaliy paaro3IeKTPOHHBIX CPEICTB H
BBICOKOYACTOTHBIX YCTPOUCTB".

Jnst paboThl pajuokaHala Ha cuUrHanuzarope ucnoiHeHus «EP» nomkHa ObITH
YCTaHOBJICHA aHTCHHA.

E.1 Hacrpoiika curHaJu3aTopa B COCTaBe CHCTeM M KOMILJIEKCOB

E.1.1 Uauuuanusanus (cOpoc HaACTPoeK)

a) YCTaHOBHTh Ha CHTHaim3atope nepermodatenu «Kondurypamms» S2.3 — B
nonoxenne «ON», octanbHBIe — B ostoxkeHue «OFF»;

0) moJaTh MMTAHHE HA CUTHATIM3ATOP, TOKAATHCSI KOPOTKOTO 3BYKOBOTO CHrHAJIA,

B) OTKJIIOYUTH MUTAHWE CUTHAJIM3ATOPA.

E.1.2 IIporpamMMHoOe KOH(pUTYPpUPOBaHME

E.1.2.1 VYcraHoBHUTP Ha CHTHaJIM3aTOpe BCE  IEPEKIIOYATENH  IPYIIIEI
«Koupwuryparus» B mosnoxxerue «OFFy.

E.1.2.2 [logate nuTaHue Ha CUTHAIM3ATOP, 10MKAATHCS KOPOTKOI'O 3BYKOBOI'O CUIHAJA.

E.1.2.3 3amyctuth «Konduryparop»: oTkpsITh Qaiin «Konduryparop.exey.

E.1.2.4 B OCHOBHOM OKHE 3aJaThb HadaJlbHbIi W KOHEYHBIA ajapec sl IMOHCKa

curHaimsaropa (pucyHok M.1). %
E.1.2.5 OTKpBITH OKHO KOH(HUTYpALIMN KHOTIKOH i
— E.12.6 B
_. T Y T 1.2, COOTBETCTBYIOIIMX  TTOJISIX

(pucynox W.2) yka3zaTh HCIIONB3YyEMBIH LIS
Onpawreasnee yeTpoAcTa | Dameee cnopra TTOJIKITFOUCHUS COM-nopr, YCTaHOBUTH
ckopocth 115200, OuT TaHHBIX «8%», YETHOCTS,
nepuop ompoca 10 Mc, HYXHOE KOJMYECTBO
MOBTOPOB MpPU HEYJAYHOM OINpOCE, KIUKHYTh
kHONKY «OK».

DoBasnme | Oumcmame) |

E.1.2.7 TlonkmouuTh CHUTHAIM3aTOp K
KOMITbIOTEpY 4epe3 mpeoOpasoBatens USB-
RS485 (pucynok E.3) u HaxaTh B OCHOBHOM
OKHE KHOIIKY ITOMCKa i,

I[I/Ial'[a?)OH aZ[peCoOB MOHCKa

Pucynox E.1 — ®@parMeHT OCHOBHOTO
OKHA IPOTrpaMMbl KOHPHTypaTOpa
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Konpurypauma =
Hactpoiika COM nopra
Cxopocte (But/c):
BuTel paHHe:
HeTHoCTE: Her "
MNapameTpe! onpoca 8 i
Mepwog onpoca (wc): 10 =i

KonuyecTeo NoBTOPOE MpM HEYAR4HOM ONpoce:

1
Pafouan OGJ'IEIC::.» = _
x 0 By B
[ ok | | cencal |
Pucynox E.2 —

OxHo «KoHpurypanus»

C3-2E-485(P)(124)

OOHapy»XeHHBII CUrHaIM3aTop 0TOOpasuTCes B
okHe «CIMCOK HalIGHHBIX yCTPOHCTBY». JlMamna3oH
aapecoB, 3ajaHHeldi B 1. E.1.2.4  Oyzmer
OTIPAIINBATHCS LIUKINYECKH.

E.1.2.8 [ng OCTaHOBKM TIIOMCKAa KIUKHYTH
KHOTIKY «CTOTI.

E.129 Bo Brmagke «CHHCOK HaWIEHHBIX
YCTPOICTBY» BBIIEIUTh HANJEHHBIA CUTHAJIM3aTOp U
KIIMKHYTh KHOTIKY «Jl00aBuTh». M300paskeHne curHa-
Jm3aTopa TOSBUTCS BO BKIagke "OmpamriBaeMbie
ycrpoiictBa". Bce 3HaueHus, oToOpaxkacMble 37€Ch,
JIOCTYIIHBI JUJISl pEJAKTUPOBAHUS.

E.1.2.10 KiukHyTh KHOIKY
3aIlycKa OIIpoca CUTHAIM3aTopa.

«Crapt» st

(C3-2E-485-2(/24), C3-2E-485P4(P8)(/24)

Bxod Knanax |Bxod/Unum  Knongs
Bl [l 4 L R_[3blens [lene de] K KnOnQHy
N 1B+ /00 04~ 1|08+ Knangn+ | 1
r:? 18- Knonaud 2 r:z GNO GNo | 2
3 |Unum lEND i 3 |+Unumbex. |  |sUdomukn. | 3
o Inumy & b |-Unum. Homykn | &
*f>|_ll’ear-5b lomsxr] 5 5 [sUnumb.
7 [RSu8% RSLBS2?  RSABS-1
12 |RSLASE A W Llens leny e
Bl 6] « odanmepy A1 |RSLBs-2A | [RSEBS-1A |1
b {Unum RSLB5/1USE ' |RSLA5-28 | |RSLB5-1B |2
RS GNO RS GND |3
i 1 [epcoHantHsil
MpozpamMa KOMNLAME
ot cop 5487058 o ;
Esiag?;nﬁgg K CUZHONU30TOp | i 2 (SCADA)
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E.1.2.11 BBectu 3HaueHUs B MOJIS:

— «SF» — «9»;

— «KonnuecTBo Be1OMBIX» — «0»;

— «MomHocTh paano» — «10MBT»;

— «Homep pagnokanana» — «1»;

— «Agpec» — azipec CUTHAJIN3aTOPa B CETH.

[Ipu HEOOXOTUMOCTH — H3MEHUTH IPYTUE TTapaMeTpPhL.

HHpumeuanuas.
1 Om napamempa «SF» 3asucum gpems onpoca ycmpoiicms no paouoxanarny LoRa:
T=Ksfe(N+1),c

eoe:

N — konuuecmeo ycmpoiicme 6 cemu,

Ksf— koagppuyuenm uz paoa:

0ns SF7 - 0,85; SF8 — 1,555; SF9 — 2,45; SF10—4,65; SF11 — 10; SF12 — 20.

Buumanue! Ymenvwenue epemenu onpoca moxicem npueecmu K CHUINCEHUIO OATbHOCHIU
paouocenzu.

2 Mownocmb paduo svioupaemcs uz psoa: 10, 25, 50);

3 Homep paduokanana evloupaemcs uz paoa:

— 0J1 CUCHANU3AMOPO8 ¢ PAOUOKaHarom ¢ mooyaayueti LoRa u wacmomoii 433 MIy: «1» —
433,175 MI'y, «2» — 433,375 MI'y, «3» — 433,575, «4» — 433,775 My, «5» — 433,975 MIy, «6» —
434,175 My, «7» — 434,375 MI'y, «8» — 434,575 MI'y;

— OJ1 CUSHANU3AMOPO8 ¢ PAOUOKaHarom ¢ mooyaayueti LoRa u wacmomoii 868 MIy: «1» —
868,9MI'y,; «2» — 869, IMI'y.

E.1.2.12 KilukHyTh KHOTIKY «3aIucCh».
E.1.2.13 Ha curnHanuzatope AOJDKHBI HayaThb MUrath HUHAUKaTOpbl «llutanue»,
«Kimanan» n «I"a3» ¢ gactoToit OonbIre 1 pa3a B CEKyHIY.
E.1.2.14 HaxaTb Ha curnanuzarope KHONKY « KoHTposby.
E.1.2.15 Joxxnmatbcst 3aBepIieHus Oepaliiy (0JDKEH Mpo3BydYaTh 3ByKOBOM CHTHAI,
MHJIMKAaTOPHI IOJDKHBI HA4aTh MUTaTh peke — MpUMepHoO 1 pa3 B 2 ¢).
E.1.2.16 Insa curnanuzatopa, ucnonabdyemoro ¢ LoRaWan BeIMOMHUTE aKTHBaIUIO
(ABP):
— KIMKHYTh KHOIIKY «LoRaWany;
— B OTKPBIBIICHCS BKJIAJKE 3aMOJHUTE Cleayrommue moiist (B popmare Hex):
NwkSkey (ams Bcex ycTpoiiCTB ceTH MOJDKEH OBITh OJMHAKOBBIN), HaIpUMeEp:
36810000000000000000000000000000
AppSkey, narpumep: 36810000000000000000000000000000
DevAddr, nanpumep: 36811000
— BBIOpATh €AMHUILY U3MEPEHUS BPEMEHH: MUHYTHI HJIH CEKYH/IBI.
— YCTaHOBHUTH IIEPHOJ BBIX0OJA B 3Hp mpH OTcyTcTBUHM coObiTHii Conftime,
Hanpumep: 2
OcranbHble MOJIS MOXKHO HE 3aI0JIHATS.
— KIIMKHYTb KHOIKY «3aIichy.
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E.1.2.17 KnuknyTs kHONKY «CTOI» Ul OCTaHOBA OIIPOCAa CUTHAIHU3ATOpa.

E.1.2.18 OrtkmounTs CHUTHAIU3aTOpP OT KOMIIBIOTEpA, OTKIIOYUTh IHUTaHUE
CUTHAINU3aTOopa.

Ecnmun B cocraBe cucreMbl OyAeT HCIOJNB30BAaHO HECKOJBKO CUTHAJIM3ATOPOB, —
MOBTOPUTH neiictBus mo min. E.1.2.7 ... E.1.2.18.

E.1.3 AnmnapaTtHoe koH(puUrypupoBanmne
E.1.3.1 KondurypupoBanue curnaausatopon C3-2E-485(P)(/24)

a) YcTaHOBUTb Ha 3aJHEHl @aHeNM CUTHAJIM3aTOpa MEPeKIIYaTeNd IPYMIb]
«KoHdurypanus» B moy1oxKeHus:

S1.1 — «OFF» (cers RS485), unu «ON» (paguoxanan qis C3-EP);

S1.2 — «OFF» (3Be3na mis C3-EP);

S1.3, S1.4, S2.1 — «OFF» (B ceTH, BeTOMBIN);

S2.2 — «ON» ans knanana K3I'OM-Y win K39VT, «OFF» — nnst npyrux;

S2.3 — «OFF» (mporpaMmMupoBaHUe aIpecoB OTKIIOYCHO);

S2.4 — npu Hannuuy Knanaa — «ON», npu oTcyTcTBUU — «OFF»;

S2.5 — ynpasnenue kiaananoMm: «OFF» — mo BropoMy nopory, «ON» — o nepBomy;

S2.6 — «OFF» (cxopocts 115200 Box - pekomeHnayemas);

S2.7 — «ON» (mokapHsIif u3Bemiarens) Wi «OFF» (HopManbHO 3aKpBITBIN CyXoH
KOHTAKT);

S2.8 — 114 3aKpBITHS KJIaaHa IPU OTKIIOUEHHH MIEKTPOIHEPTUH — «ONY.

0) eciii BXOJ CHUTHaJIM3aTopa He 3ajeiicTBOBaH — Ha pazbeme XP6 (Bxox) mexnmy
KoHTakTaMu «IB+» u «/IB—» nomkeH ObITh yCTAaHOBIICH PE3UCTOP M3 KOMIUICKTA IIOCTABKH
B COOTBETCTBUU C pUCYHKOM B.2 npunosxxenus B.

Curnanmusarop roToB K padore.

E.1.3.2 KondurypupoBanue curnaiauzaropos C3-2E-485-2(/24)

a) VYcTaHOBUTh Ha 3aJHEH IaHENM CHUTHAJIH3aTOpa MEPEeKII0YaTeNd TPYIIIEI
«Kondurypanuus» B MoyIoxKeHus:

S1.1...S1.6,S2.1 — «OFF» (cet RS485, Beiomblii);

S2.2 — «ON» ans knanana K3I'OM-Y winu K39VT, «OFF» — nnst apyrux;

S2.3 — «OFF» (nporpaMMupoBaHue aJipecoB OTKIIIOYEHO);

S2.4 — npu Hanuuuu knanaHa — «ON», npu orcyTeTBur — «OFFy;

S2.5 — ynpasnenue kinananom: «OFF» — o Bropomy nopory, «ON» — 1o nepsomy;

S2.6 — «OFF» (ckopocth 115200 Box - pekomenayemas);

S2.7 — «ON» (moxkapHusiii n3Bemarens) win «OFF» (HOpMaibHO 3aKpBITHIH CyXOH
KOHTAKT);

S2.8 — 1 3aKpBITHS KIIAaHa IPU OTKITFOUYEHHH MIEKTPOIHEPTHH — KONy,

0) eci BXOJ] CHTHAIM3aTOpa He 3a/eiicTBoBaH — Ha pazseme XP1 (Bxon/ITurt) Mmexy
koHTakTamMu «JIB+» m «GND» momkeH OBITh YCTAHOBJIGH PE3UCTOP W3 KOMILIEKTa
MOCTaBKU B COOTBETCTBUU C pUCyHKOM B.3 mpunoxenus B.

CurHanuszarop roToB K padore.
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E.1.3.3 Kondurypuposanue curnannsaropos C3-2E-485P4(P8)(/24)

a) YcraHOBHTH TmepekiodaTend rpymmbl «KoHurypamus» Ha 3amHedl HaHeIH
CHUTHAIIM3aTOPA B TIOJIOKCHUS:

S1.1, S1.2 — «OFF»;

S1.3, S1.4 — «ON» (paauokanan B cett LoRaWan);

S1.5,S1.6, S2.1 — «OFF» (B cetu, BeOMBIiA);

S2.2 — «ON» ans knmanana K3IT'OM-VY unu K39VT, «OFF» — nnst npyrux;

S2.3 — «OFF» (mporpaMMHpOBaHUE apeCcOB OTKIIOYEHO);

S2.4 — npu Hanuuuu knanaHa — «ONy», npu otcyTcTBUN — «OFF»;

S2.5 — ynpasienue kianaHom: «OFF» — o BropoMy nopory, «ON» — 110 nepsomy;

S2.6 — «OFF» (cxopocts 115200 Box - pekomermyemas);

S2.7 — «ON» (moxkapHusiii m3Bemarens) win «OFF» (HopManbHO 3aKpBITBHIH CyXOi
KOHTAaKT);

S2.8 — s 3aKphITHA KJIAllaHa IPY OTKJIFOUEHUH 3JIEKTPOIHEPTUH — «ON».

0) eci BXOJ CHTHANIM3aTOpa He 3aneiicTBoBaH — Ha pazbeme XP1 (Bxon/Ilut) Mmexmy
koHTakTaMu «JIB+» u «GND» nomkeH OBITH YCTAHOBJIIEH PE3UCTOP W3 KOMILIEKTa
IIOCTaBKU B COOTBETCTBUHU C pHCyHKOM B.3 mpumnoxenus B.

B) 3apeTHUCTPUPOBATH YCTPOHCTBO B HuII03€ (0a30BOM CTAHIUHM) — KIIOYH, aIpec,
ADR=0.

Curnanmsarop rotoB kK pabore.
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