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HacTosimiee  pykoBOACTBO —NpENHA3HAUEHO Uil O3HAKOMJICHHMS C TEXHUYECKUMHU
XapakTepUCTUKAMU, MOPSAKOM  YCTAHOBKM, IpaBUJIAMH  OKCIUTyaTallid,  IpaBUJIaAMU
TEXHUYECKOTO0 OOCTYXUBaHUS, XPAHEHHUS W TPAHCIOPTUPOBAHUS paclIupureneil nuierdon
curdanuzauuu «lOnurep-3811» u «¥Onurep-3812».

TepMuHbl M onpene/ieHus

B HacrosiemM 10KkyMeHTe IPUMEHEHBI CIEAYIOUINE COKPAIIEHNs, TEPMUHBI U ONpPEAeICHUS:

TCO — TexHu4eCcKoe CpeCTBO OXPAHBI.

YOO — ycTpoiCTBO OKOHEYHOE 00BEKTOBOE — BEAYIIMNA OOBEKTOBBIM IPUOOP, K KOTOPOMY
BBITIOJTHSETCS MOAKIIIOYEHHE pacIliipUTeNeH.

IIC — meild curHaau3aluy — MPOBOAHBIE JIUHUU CBS3H, MPOKIJIA/IbIBAEMbIE OT OXPAaHHBIX
u3Bewareneit 1o TCO.

APM — aBTOoMaTu3npoBaHHOE pabodee MeCTO.

K3 — xopoTkoe 3ambIkaHue.

Kontponupyemslit IIIC — HIC, npu n3MEHEHUH COCTOSIHHSI KOTOPOTO (POPMUPYIOTCSI M3BE-
mieHus, nepenasaemsie B YOO.

KTC — kHOIKa TpeBOXXHON CUTHAJIN3ALUH.

IIIH — nynsT HeHTpaIn30BaHHOTO HAOIIOACHMS.

Pasznen — rpynna u3 ogHoro minu Heckoibkux LIC, ynpaBneHue KoTopol (mocTaHOBKa Ha
OXpaHy/CHSITHE C OXpaHbl) ocylecTBisercs HezaBucumo ot LLIC, 00beMHEHHBIX B pyTHE TPYIIIbI.

PBII — pe3epBupoBaHHbI OJOK MUTaHUS.

CIIN — cucrema nepeayn U3BELICHUH.



1 OBIIUE CBEAEHUA O PACIHUPUTEJIAX

1.1 Ha3HauyeHmue

Pacimmpurtenu nuteiidos curnanuzaimu FOnurep-3811 u OnurTep-3812 npeanasHaueHs! yis
YBEITUYCHUS KOJTMYECTBA 30H, KOHTposmpyeMbix YOO.
PacimmpuTens KOHTPOIUPYET COCTOSHUE OXpPAHHBIX 30H, IO W3MEHEHUIO COINPOTUBIICHHS

nuteiido curnanuzanuu (LLC), ¢ BKIIOYEHHBIMU OXpaHHBIMHU M3BEIIATEIISIMH, U TIEPEIAeT U3BEIICHUS
o cocTtosiHuM 30H Ha YOO.

[Tpumep 3anucu npubopa npu 3akaze u B JokymeHTarmu: FOnurep-3811, FOnurep-3812.

1.2 BapuaHTbI HCTIOJIHEHUS

PaCHH/IpI/ITGJ'H/I BBIITYCKACTCA B CIICAYIOIINX BapraHTax UCIIOJTHCHUA.

IOnurep-3811:
KOHTpOJb 4 30H ¢ LIC.

IOnuTep-3812:
KOHTpOJIb 8 30H ¢ LLIC;

1.3 OcHOBHBIE BO3MOKHOCTH
PaCIHI/IpI/ITeJ'II/I HUMCIOT CJ'IG)IYIOHII/IG BO3MOXHOCTH.

® xoHTpob 4 (8) 30H I1IC ¢ oxpaHHBEIMH U3BELIATEIISIMHY;
@ TroaKIIoYeHHUE U repeada mBenieranii Ha YOO no untepdeiicy RS485;

@ opraHu3ayi B OOBEKTOBYIO MOJNCETh, MO MHTEp(deiicy RS485 — konmudecTBO MoaKIIIO9aeMbIX
pacIMpuTesiel ONpeIeNIeTCsI THTIOM OOBEKTOBOTO YCTPOMCTRA;

@ KOHTPOJIb BCKPBITHSI KOPITyCa C TIOMOIIBIO JATYMKA BCKPBITHSI KOpITyca mproopa.

@ BXOI Ui noAKroueHus curHaiga o mnepexone PBII Ha pesepBHOe muTanme (C BO3MOKHOCTBIO
yKa3aHHsI TUIIa CUTHAJIA, TI0 KOTOPOMY ITPOMCXOUT ONPEJIeNICHHUE);



2 TEXHUYECKHUE XAPAKTEPUCTUKHU U KOHCTPYKTUBHBIE
OCOBEHHOCTH

2.1 TexHnuyeckue XapaKTePUCTHKHU paclIupUTEIeH
OcHOBHBIE TapaMeTphI TTprOOpa MpUBeACHBI B Taduie 2.1.

Tabnuua 2.1. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKHU

HaunmenoBanme XapaKTCPUCTHKHU 3naueHne

KOnurep-3811 — 4

KonmuaectBo xorTponupyemsix HIC FOnmrep-3812 — 8

KonmuaecTBo renepupyeMbIX N3BEIICHUN 15
9600 6ox
19200 60x
28800 60x
Kanan nepenaun qanasix RS485 38400 Goxt
57600 6ox
115200 601
JlaTuuk OTKpBITHS KOpITyca +
DJIeKTPUYECKHEe XapaKTePUCTUKHU
Homunansnoe conporusnenue [LIC 3 kOm +20%
Hanpsoxenne Ha pazomkaytoMm LIC, He MeHee 10B
Tok LIC nipu cocrostanu «Hopmay, He Gomnee 3,6 MA
Bxonnoe conporuBnenne TpancuBepa uatepdeiica RS485 54 Om
Hanpsoxenue nuranus 12+1,8 B
MoIHOCTh, MOTpedisieMas OT UCTOYHMKA ITUTaHMs], He Oojiee 1,5 Bt
Tok, moTpeOIsieMbIid OT HCTOYHHUKA MUTAHUS B IE)KYPHOM
100 MA
pexxume, He Ooee
Pa3mepsl n Mmacca
['aGapuTHBIE pa3Mepbl 105x70x30 mm
Macca, He 6oiee 0,140 xr




2.2 KoHCTpyKIUA pacliMpuTeIsi

2.2.1 Onucanue KOHCTPYKIHUH PACIIHPHUTEs

PacmmpuTens BblTyCKaeTCs B INIACTMACCOBOM KOPITYCE, PACCUUTAHHOM Ha KPEIUICHUE K CTEHE.
BuyTpu kopmyca pa3sMmenieHa nedarHas IUlaTa C YCTAHOBJICHHBIMM Ha HEH KOMIIOHEHTaMu
ANEKTPUUYECKOU CXEMBI U € KOJIOAKAMHU ISl TIOJKIFOUCHUH.

Pucynok 2.1. Buemnuii Bun pacumpureneit LLC «tOnurep-381x»

B ocHOBaHMHM KOpITyCca HMEIOTCS:
o OTBEPCTHA MJIA BBOJA ITPOBOAOB I ITOAKITFOUCHU A

@ /Ba OTBEPCTHS AMAMETPOM 4 MM JJIsl KPETUICHHUs PHOOpa caMope3aMu K CTEHE.

Ha pucynxe 2.2 npusenen Buj pacmuputens FOnutep-3811 ¢ oTKpBITOM KPBIIIKOI.
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JBnecmawm, v MEE .

Pucynox 2.2. Bun pacmmpurens ¢ oTkpbiToi Kpbikoi (FOmmtep-3811)

. Beixoas! mis noaximrouenust HIC1T, IC2.

. Beixogsr s mogxmtouenust PBIT (+12B, -12B, Pes.).

. Beixoas! s nogxinrouenust 1HIC3, IHIC4.

. Uaaukarop «CeTb».

. Unnukarop «Hapyenuey.

. [lepembruka J4 — BKITIOUEHHE COMIACYIOIMIETO COMPOTUBICHUS nHTepdeiica RS485.
. Berxonet A—B nonkimtouenus natepdeiica RS485.

. JlaTuuk BCKpBITHSI KOpITyCa.

. [Tepembruku J1, J2 — pexumbl paboThl pacIIUPUTES.

O 0 31N DN K~ W~

2.2.2 Unaukanusi pacmimpuTeiei

Ha mewarHoit 1utare pacmmpuTeneil pacroNokeHbl 2 CBETOAMOAHBIX HWHIUKATOpa
(pucynox 2.2):

([ HHIUWKATOPbI COCTOAHUA ITMTAHUA - <<C€Tb»;

® unukaropsl coctostust LIIC 1 monkmrouenus k YOO - «Hapyienuey;



2.2.3 DjeMeHThI MOIKJIIOYEHUA

[lonkmroueHrne pacHIMpUTENsl OCYLIECTBISETCS C IOMOIIbIO BBIBOAOB, DPACIOJIOKEHHBIX Ha
neyaTHoH 1are (pucyHok 2.2). BeiBoasl mis noaxinroueHust HHIC nmerot onuH 00K KOHTAKT «-» JUIs

nosikiroueHus nByx cocequux HIC.
Pacmmpurens uMeeT ciieIyromme 3JIeMEHThI 1715 MTOKITFOY CHUS:

@ BBIBOJBI I IOAKIFOYCHHA UCTOUYHUKA ITIMTAHM S
«-12 B», «+12 By;
curHana «PezepBy;

@ BEIBOJIBI «A» - «By mst mogxmouenust kK YOO o untepdericy RS485;

® [Onurep-3811 - BeBOAR! 111 nogxitrouenHus 1IC:
«+HIC1 - HIC2+» pns moaxmodenns 1IC1 u IHIC2;
«+IIC4 - IIC2+» mns nopxirouenus 1IC3 u 1IC4;

Cxema nogxirouenust pactmpurens « Omurep-3811» npusenena Ha pucynke 2.3.

Honurep-3811

Rox J

: LU H3
— R el e
I =LIC172 | XT1 XT2 [-lC34
'—‘T‘__*" +WICZ Tca |- [ R}
Wz L £H)
Baat !

M1-4 — naeewarenu
Rok — okoHeuHoE conpoTUBNeHue 3 koM
RW — WYHTHPYHOLWEee CONpoTUBNEHHE 3 KOM

Boot — TexHoNorv4eckan nepemeidra, KATEFTOPUYECKW SANPEWAETCH 3aMuikaTe
J1, J2 — nepembidkn 334aHMA pexrma paBoTel paclvpuTens
J3 — peaepe (He MCNONL3yeTCA)

J4 — nepemMbltKa YCTAHOBKW COTMACYHLWEro coNpoTHENEHWA RS-485

“2" - uHgukatop «CeTky
“3" - uHaukaTop «HapyweHues

Puc.2.3 Cxema noakmnrouenust pacumputens «FOmmurep-3811»

{ Paa. E! 485-B |—
T4
+12B | XT3 485-A
Banon
-12B B
| — RS4B85
%P1 [XP2 [xF3 A
J1)J2 143
Konurep-2444
Knurep-2445
PEN PEM 10nuTep-2463
128 Peaa, 128 Pea Paa.
+12B +12B +12B
T | — -1ZR ! 128




Cxema noaxiroueHus pacmmpurens «tOnurep-3811» npusenena Ha pucynke 2.4.

) IOHHTep-3812 — BbIBOAIBI A1t nozkroueHus 1IC:
¢ «+ICT - HIC2+» ansa noaxirouenus LLICT u IC2;

«+IIC4 - IC2+» gns nopkiarodenus HIC3 u 1IC4;
«+IIC6 - HICS5+» gna noaxiarouenus IHICS u HIC6;
«+IICS8 - IIC7+» gna noaxiarouenus IHIC7 u HICS;

HonuTep-3812

-WCHZ | XT1 KT2 |-LICHE

Ll W5
 —— rj +UICT +LUICS r" — 1

— e — =
[LF] &
4 [ M} 4| HlC3 el Ll —
i 1UCaM4 | XTs xT6 [LCT® 4
K LT +LLICA 4 +LLICE il Rl
—— —
Pea. 485B |
XT4
+128 | XT3 485-A
Banom
.128 B
|~ {Rs485
WP [xPz %P3 y o
Nl EE
Honwrep-2444
Hnurep-2445
PEN FEN IomTep-2453
i Pea 128 Pez. Pea.
1128 +128 1128
78 128 ! 128

M11-8 — mapewarTenu
Rok — oKoHeuHDE conpoTHENEHKHE 3 KOM
R — WyHTHpYHLLEE conpoTUENEHWE 3 kOm

Boot — TexHonoruyeckana nepemebldka, KATETOPMHYECKM 3AMPEWAETCH 3aMbikate
J1, J2 — nepeMblyKn 3a0aHKA pexrma paboTel paclumMpuTens
J3 - pesepe (He UCNONL3YeTCA)

J4 — nepeMbldka YCTAHOBKW COFNacyoWero conpoTuenaHina R3-485

“1" - uHaMKaTop aCaTbn
“2" - HAMKaTop aHapylieHne s

Puc.2.4 Cxema nonxirouenus pacmupurens «FOmurep-3812»




3 OIIMCAHUE PACHIMPUTEJIA

3.1 Ilaei¢bl CUTHATU3AIUA

3.1.1 Kontpoas LHIC

Pacmmpurens

3aBUCUMOCTH

OT COCTOAHHA

KOHTPOJIUPYET

cooTBeTCTBYIOMIEro u3Bemenus Ha APM I11H.

3.1.2 Coctosgnusa HIC

Pacumpurens nomken nepenasath u3BenieHus mo LIC, npu nsMeHeHnn Ux mapaMeTpoB B COOT-

BETCTBUM C Tadimeit 3.1.

Tabnuma 1.3 opmupoBaHre N3BEIICHNUN B 3aBUCUMOCTH OT conpotuBierus [11C

COCTOSHHEC

HIC 1o

MIPUHUMAET

peleHne

conporusieHuto. Wudopmanus
koHpurypanun [1IC — pexum (tumn) LIC, npussizka k paszmeny, COCTOSHHE OXPaHbI, COACPKUTCS B
YOO. YOO, mpu mnoiaydeHHH OT pacIIMpuTes u3BemeHus 00 u3MmeHeHuu cocrosHus [IC, B

n xoHurypauuu LIC, 0 1mepenade

«K3» «TpeBora» «Hopma» «TpeBora» «B31om» «O0pBIB»
OT ot 0,5 10 2,0 oT 2,4 10 3.6 ot 4,0 10 9,0 ot 10 mo 17
18 kOm n
0 10 0,5 KOM KOM KOM KOM Sollce
kKOm BKJIIFOYUTEIBHO | BKIFOYUTENBHO | BKIIOUUTEIBHO | BKIIFOYUTEIBHO

IC moxxeT HaxomuThCs B cocTosHIM «Hopmay mimm B cocTosiHim HapyIeHus. Bunpl HapyeHuid:
® «Tpesoray;

® «HeucnpasHocts. K3» (koporkoe 3ambikanue), «HeucmnpaBaocts. OOpeB» (00peiB B IIC),
«Bznom».

B xaxmeni HIC
CKJIaJIbIBACTCS W3
conporuBiieHus1 Rok.

ycTaHaBiuBaercss OkoHeuHbl pesuctop (Rokx). Comnporusnenne HIC
CONPOTUBJICHUS] M3BEIIATENeH, COMNPOTUBICHUS MOJABOJAALIMX IPOBOJOB U

B cocrosnuun «Hopma» oxpannsiii IIC HaxonuTcs npu cOOMIOEHUH YCIOBHIA:
® cymmapsoe conpotusienue LIC: (3 + 20%) kOwm;

® MUHUMAJIBHOE CONPOTUBIICHUE YTEUKH MEKAY ITPOBOAAMH WM KaXKIIbIM IPOBOJIOM U «3EMIIEW»,
mipu kotopoM I1IC coxpansier pabotocrmocoOHOCTh: He MeHee 20 kKOMm;
® aMIUIUTY[a HakIapiBaeMoi Ha 1uieid nomexu: He Oonee 0,1 B.

Kontponmupyembie IIIC mnepexonsT B cocTosHuEe HapyuieHuss u3 cocrosHus «Hopmay, mpu
marenbHocTH HapymeHuss 500 mc u Oosee, U He MNEpPeXOAsAT B COCTOSHUE HApyILIEHUs, IPHU
JumtenbHocTH Hapymenus 300 Mc 1 MeHee.
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3.2 Nnaukanusi pacluupuTeisi
Pacmupurens nmeeT 2 cBETOAMOAHBIX HHAMKATOpa cocTosHUA - «CeTb» u «Hapyumenuey.

3.2.1 Unaukarop cocrossHus nutanus «Cerb». PexxuMbl padoTbl

Hnoukamopwl cocmosinua numanus OKa3bIBaeT coctossare nutanus ot PBII.
B pacummpurene «HOnurep-3811» ungukatop «CeTb» 0003Ha4eH Ha IUlaTe Kak «2», B
pacmuputene «Onurep-3812» nnnukarop «Cerby» 0003HaUCH Ha TIaTe Kak «1».

Tabnuua 3.1. Pesxumbl pabotsl unaukaropa CETb

Pexxum Onucanue
He ropur - HET MMUTaHUS PACIIUPUTEIIS

Topur - PBII pabotaet 0T OCHOBHOT'O CETEBOIO ITUTAHHUS
Muraet - PBII pat6oraer ot AKB.

- Muzanue cunxponno c unouxkamopom «Hapywenue» - aopec
pacuupumento He HA3HAYEH.

- Muzanue ¢ npomueoghaze ¢ unouxamopom «Hapywenuey - pexcum

KOHuzypupayuu

3.2.2 Uuaukarop cocrossnus pacuupurenas « Hapymenue». Pexkumbl padoThbl

Hnouxamopwr cocmosanus pacwupumens « Hapywenue» nokassiBaet cocrosnue LLC, a Taxxe
cocTosiaue cBsi3u pacmmputens ¢ YOO.

B pacmmpurene «¥Onurep-3811» nnaukatop « Hapymenune» 0603HaueH Ha 1iare Kak «3», B
pacmuputene «Onurep-3812» nuanukarop « Hapymenue» o603HaueH Ha IaTe Kak «2».

Tabnuua 3.2. Pesxumbl pabotsl nnaukaropa HAPYIIEHUE

Pesxum Onucanue

He ropur - Bce LLIC B coctostnnu «Hopmay, cBsa3b ¢ YOO no RS485 - ECTb.
Topur - cBa3u ¢ YOO no RS485 — HET.

Muraer - HapylIeHue ogHoro uia Heckonpkux LIIC.

- Muzanue cunxponno c unouxamopom «Cemo) - adpec pacuiupumeinio
He Ha3HayeH.

- Muzanue 6 npomueogpaze ¢ unouxamopom «Cemwy - pexrcum

KOHuzypupayuu
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3.3 Ilepenaya usBelieHNH.

[Tpu uzmenenun cocrosiuus IC pacimpurensi, COCTOSHUS 1aTYKa B3JIOMa KOpITyca, COCTOSIHUS
MUTaHMS, paciupuTesb Gopmupyet usBerienus Ha YOO.

Tabmuma 3.3. Ucxonsmue u3BeieHus, GopMupyeMbie pacuIiupuTeIIeM.

Ne ®opmupyemoe u3BelIeHHnEe

—_—

Hapymenue 11IC

Boccranosnenne LLIC (Hopma)

HewncmnpaBrocts HIC (00pbIB)

Heucnpasuocts HIC (K3)

Bcekpeitue (u3Bemmarens) 1LC

BckpeiTue kopmyca

3akppITHE KOpIyca

ITepexon PBII Ha pe3epBHOE nUTaHKE

O |0 |Q|N| D [ W]

[Tepexon PBIT Ha ocHOBHOE ceTeBO€ MUTAaHUE (BOCCTAHOBICHUE)

Pa3psan AKB PBIIT

—
(e}

—_—
[

Huskoe nanpspxenns nutanus +12B ot PBIT

—_
[\

Bricokoe nHanpsbxenus nutanus +12B ot PBIT

B ciyuae neobxonumoct, YOO MOXET HPUHYIUTENIBHO 3alpPOCUTh Y PACLIIUPUTENS] COCTOSIHUE
HIC.

3.4 IlepemMbIuKM yNpaBJICHHUS Pe:KUMAMHU Pad0OThI pacIIMPHUTEs
Ha mnmare pacmuputens pacnonaratorcss nepembruku J1, J2, J4, mpenHasHaueHHbIC IS
YCTAHOBKH Pa3JIMYHBIX PEKUMOB padoThl pacmuputens. [lepembruka J3 Ha gaHHBIA MOMEHT HE

HCIIOB3YeTCs.
Bo3MoxkHbIe pexuMbl paboThl TPUBEAEHBI B Tabnue 3.4.

Ilepembruka Boot — Texnonornuyeckas, noiab3oparero KATEI'OPUYECKMU 3anpemaercs
3aMbIKATh NEPEMBbIYKY

Tabnuua 3.4. Pexxumbl paboThl paciiupuTens

Ne IlepembIuKka CocrosiHue Pesxxum padoTsl

He 3amknyTa Pabouwnii pexxum

1 J1 Pexxum koHpUTYypHpaIruy —

TOTOBHOCTH K HA3HAYCHUIO aJipeca
[Tepexon PBII na AKB onpenemsiercs
110 HU3KOMY YPOBHIO Ha Bxoze Pes.

3aMKHyTa

He 3amknyTa

2 2
J [Tepexon PBII na AKB onpenemsiercs
3aMKHyTa
110 BBICOKOMY YPOBHIO Ha BXojie Pes.
He samkiyTa Cornacyroliee COnpoTUBIEHHUE JTMHUN
3 34 RS485 otkmroueHo.

Corynacyroiee COpOTHBICHUE TTHIU

3amMKHyTa RS485 BKITIOUYEHO.
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3.5 /laTuuK BCKPBITHS KOPILYCA PACIINPUTEIA

[Ipu cpabarbiBaHMe JaTuMKa BCKPBITHS KOpilyca, pacimuputens nepenaer Ha YOO wusselie-
Hue «B3nom kopiryca», Ipy BOCCTAHOBJIEHUE JaTYMKa — U3BELEHUE «3aKphITHE KOPITyCay.

3.6 IIuTtanue pacumpuTes

[Tutanue nmpubopa ocyuecTBIsSETCS OT BHEIIHETO HCTOYHHUKA TTOCTOSIHHOTO TOKA HAIPSKEHU-
em 12B (+1.8B). PexomenayeTcsi MCHOIb30BaTh pe3epBUpYEMble OJOKM NHUTAHUS (HAIIpUMEp
PBII12-1.5, PBI112-3 npoussonctea OO0 «Dnectay).

B 3aBucumoctu oT kKoH(pUrypamuu OOBEKTOBOW IOACETH, PACIIUPHUTEh MOXET OBITh
MATAThCA HEMOCPENCTBEHHO OT BbIxoga «+12B» VYOO, or PBII, nurtaromero YOO wumm ot
cooctBenHoro PBII. Bbonee moapoOHO opraHu3zanus MUTAaHUS YCTPONCTB OOBEKTOBOM MMOJICETH
omucaHo B JOKymMeHTe «OpraHuzanus TUTaHus ycTpoucTB uHTepdeiica RS-485», wa caiite
elesta.ru.

[IpenycMOTpeH MOHUTOPHHI COCTOSHUSI CHCTEMbI D3JIEKTponuTaHus: Ko Bxoay «Pes.»
paCIIUPHUTEIISE MOXKET OBITH MOJKIIOYSH CUTHAJ ¢ OTAeIbHOTO Bhixoaa PBIIL

[Ipu n3menenuun curnana ot PBII Ha BbiBoge «Pe3epBy», CUTHATM3UPYIOIIETO O MEPEXOAE Ha
pe3epB UM BOCCTAHOBJIEHUU CETEBOTO NMUTaHUs, GOPMUPYIOTCS M3BelleHus: «Pe3epBHoe nmuTaHue»
i «BoccTaHoBneHne MUTaHUSD) COOTBETCTBEHHO.

[Ipu ypoBHe HanpsbkeHust nutanus Hke 10 B u npu ypoBHe Hanpsbkenust nuranus 14,5 B,
dbopmupyrorcs coobuienust «Huskoe HampshkeHHe NUTaHUsD U «BbICOKOE HANpsHKEHUS MUTAHUSD)
COOTBETCTBEHHO.

[Tpu pa6ote PBII ot pesepsroro AKb u nonmxenuu ypoBHst nutanus 10 9,5 B popmupyercs
CO00IIEHUST «AKKYMYJIITOP Pa3psKEH).

s BbiBoma «Pe3epB» MOXKHO HACTPOUTbh OIMH W3 PEKUMOB MOAKIIOUEHHUS: HOPMAJIbHO
3aMKHYTBIM WIX HOPMAJIBHO PA30MKHYTBIMN.

[Ipu HOpMaJIbHO Pa30MKHYTOM cxeme curHajioM o ToMm, yto PBII mepemen Ha paboty ot
aKKyMyJISITOpa, SIBJISIETCSl HaJM4Me€ HU3KOro ypoBHsS Ha BbiBoze «Peseps». Ilpu HOpmaibHO
3aMKHYTOM cxeme curHajioM o ToMm, 4yto PBII mepemen Ha pa®oTy OT akKymyinstopa, SBISETCS
OTCYTCTBHME HU3KOIO YPOBHsI Ha BbIBOJIE «Pe3zepBy.

® HopmansHO pa3oMKHYTBIN — MPU OCHOBHOM ITUTAaHWH BBIBOJI PA3OMKHYT, TIEPEXO]] Ha pE3epPB
PBIT onpenensiercs mpu 3ambikanny BeiBoa «Pezeps» Ha GND.

® HopMmanbHO 3aMKHYTBIM — IpU OCHOBHOM IMTaHWU BbIBOA 3aMKHYT Ha GND, mepexon Ha
pe3eps PBII onpenensiercs no pa3mblkaHuIo BbIBOJA «Pe3epBy.

3.7 Unreppeiic RS485

Pacmiupurern moaxmrodarorest k' YOO mo wunaTepdeiicy RS485, ¢ momompio kotoporo
MIPOU3BOAUTCS OpraHu3anus o0beKTOBOM MOACETH.

MakcumanbHOE€ KOJMYECTBO pacIIUpuTesied B OObEKTOBOW IO/ACETH, OINpeeNnseTcs
¢yskuroHaioM YOO u TUIIOM NOAKIIOYAEMbIX PaCIIMpPUTENIEH.

s npubopa nuneliku YOO «lOnutep» 1 YOO «CarypH» MakCUMaJlbHOE KOJIMYECTBO
nojkiIoyaeMbix pacmupureneilt tuna «kOmurep-3811» paBHo 31, MakcHMMalbHOE KOJUYECTBO
moAKIIIoUYaeMbIX pactupureneid Tuna « FOnurep-3812» pasno 15.

MakcumanbHasi BO3MOXHas JUIMHa HHPOPMALIMOHHON JIMHUK 00beKTOBOM mojaceTn RS485 —
He Oomee 1000 M, m ompenensieTcs KoH(UTypalMed MOJICETH, XapaKTEPUCTHKaAMU Kabens u
AJIEKTPOMAarHUTHON OOCTaHOBKOM Ha 0OBEKTE SKCILTyaTal[iu.

OcoOennoctu nonkitoueHue pacuupureneit k YOO no unrepdeiicy RS485, onucansl B 1.5
HacTosuiero PO.
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4 YCTAHOBKA PACIHIMPUTEJIA HA OBBEKTE

YcTaHOBKA pacIIMPUTENS BBITOJIHAETCS B CIEIYIONIEN ITOCIIEI0BATENBHOCTH:
1. Monrax xomnoHeHTOB IIIC (BbINOJHSETCS TEXHUKOM COIVIACHO IUIAHY pa3MelleHUs
kommoneHToB L1IC).

2. MoHTaXx pacmmpuTens.

Mowntax pacmuputens u LLIC Benercs B coorBerctBuu ¢ TpedoBanusimu PJI 78.145-93 'VYBO
MB/I P®. Bce noacoenunenus: kK npuOopy Npou3BOIATCS B COOTBETCTBUU C MPUBEACHHBIM HUXKE OIHU-
CaHMEM.

Pacmmpurens ycraHaBiauBaeTcsl B MOMEIIEHUN C OPaHUYEHHEM JOCTYyIa MOCTOPOHHUX JIUI, B
YAOOHOM JJIs1 TEXHUYECKOro 00CIIy’)KMBaHUs MecTe. PacimmpuTens pacronaaraercst Ha BbICOTE, yI0OOHOU
Ui HaOJIIOZeHUsI 32 UHAMKaIMen. Pacimpurens KpenuTces AByMsl IIypylaMH 4epe3 OTBEPCTUS B OCHO-
BaHUU Kopiryca (pucyHok 4.1).

90

Pucynox 4.1. ['abapuTHbie B yCTaHOBOUHBIE pa3MephI TprOOpa

4.1 YcraHoBKa paclIMpUTe/IA
ILJ'I?[ YCTaHOBKH PACIIUPHUTECIIA BBIIIOJIHUTE CIICAYIONIHE )ICI\/’ICTBI/H[I

1 OTKpBITH KPBILIKY PACHIUPUTEISL.

2 OmnpenenauTs MECTO BBOJIA IPOBOJOB VIS TOAKIIFOUECHHUSL.

3 3akpenuTh pacHIMpUTENIb HA CTEHE JIByMsI CaMOpE3aMU 110 YCTAaHOBOYHBIM pazMepam (pUCyHOK 4.1),
NPEIBApUTEIbLHO MPOJEB IMPOBOJAA Ul TOAKIIOYEHHUS 4Yepe3 IMpsSMOYToJbHbIE OTBEPCTUS B
OCHOBaHUU KoOpIyca.

4 Tlopcoenuuuth mpoBoja nutanus 12 B u curnana «Pe3epB» OT BHEIIHEr0 MCTOYHHMKA MUTAHUS K
COOTBETCTBYIOIIUM BbIBOJIaM KJIEMMHBIX KOJIOJIOK Ha IjIaTe nmpuoopa.

5 TloacoemMHUTh K pacupUTEIIO e Pbl CUTHAMHM3AIMU ¢ ycTaHOBIeHHbIMU u3Bemiarensmu. K 1IC
MOTYT OBITH MMOJIKJIFOYEHBI U3BEIIATENH C MUTAaHUEM MO HUIeH(y CUrHAIU3AlMKU ¢ CYMMapHbIM TOKOM
notpednenus 110 3,5 MA.

6 TlogkmounTh K pacmupuTeNio JUHUI0 «A» - «B» umuTepdeiica RS485 or YOO wmmu npyroro
paciupHuTeNs.

7 3akpoiiTe KpbIIIKY pudopa.
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4.2 IIpuMepsbI BKINYCHUS OXPAHHBIX HIJICH(OB CUTHAJIU3ALMHA

a) ILIC oxpanHblii

U1 - uzBemmarens

A Rur - pesuctop 3 kOm + 10%

HAT O — Rok - okoHeunsIii pesuctop 3 KOMm + 10%
Fok

Fw

T 0

0) LLIC oxpaHHBII C BHEIIHUM MTUTAHUEM

+O U1 - u3Bewareb ¢ BHEIIHAM TUTAHUEM
BB
-3 N1 Rui - pesuctop 3 kOm + 10%
HUC X — RoK - okoHeuHbI# pesucTop 3 KOM + 10%
= Fok
LUC O

B) LIC oxpaHHBII C KOHTPOJIEM B3JIOMa U3BeIIaTeNIel, C BHEIIHUM MUTAHUEM

W1 - u3Bemarens ¢ BHEITHUM MUTaHUEM

128 i J1 - konTakT narumka [{H
% {}—|
il T - KOHTAKT JIaTYMKa BCKPBITHS KOPITyca nmpuoopa
HHEG “‘El -1 FHok
R/l - pesucrop 3 kOMm = 10%
FwnA =TH
T oy 1 — I RmT - pesucrop 8.3 kOm = 10%

Rok - okoneunsrit pezuctop 3 kOm + 10%
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S NOAKTIOYEHUME PACHIMPUTEJIA 11O RS485

Breixog «A» nuamu RS485 pacmuputens moakimodaeTcs K Boixogy «A» YOO (umu apyroro
pacmmpurens), Beixon «B» muamm RS485 pacmumputens nomkmtouaetcs K Bbixoay «B» YOO (wmm
npyroro pacmmmpurens). [loakmiodenne pacmmputeneit mo uHrepdericy RS485 nHeobxommmo
BBITNIOJHATH MOCJIEI0BATENbHO (COEAMHEHNE THUIIA «IIMHA»), OJHOW mapoil npoBoaoB (JuHUM A u B),
COIVIACOBAHHOHM € JBYX KOHIIOB COIIACYIOIIMMHU pe3ucTopaMu. il COIIacOBaHUS HCHOJIb3YHOTCS
pesuctopsl conporuBieHneM 120 OM, KOTOpbI€ yCTaHABIMBAIOTCS HAa KOHIAX MH()OPMAIIMOHHON JIMHUH
A-B. Pacuimpurens uMeeT BCTPOEHHOE COIIACyIOLIEe CONMPOTUBIIEHUE, KOTOPOE BKIIOYAETCSA B JIMHUIO
yCTaHOBKOM nepembruku J4 Ha mare. [logkimtoueHus Tuma «3Be31a» He NpuMeHATh! OTBETBICHUS HA
K RS485 HexenaTenbHbl, TaK KaK OHU YBEJIMYUBAIOT UCKa)KEHUS CUTHaja B TMHUH. Coriacyromuil
pesuctop Ha o00enx KoHIax JnuHUM RS485 HeoOXoaumMo BKIIOYATH IS CTAOMIBHOW PabOTHI
pacmmpureneit ¢ YOO.

[lonkmroueHue pacimivpuTesieil peKOMEHAYETCsl BBIOJIHATh KaleleM THIla «BHUTas mapay ais
YMEHbIIEHUS BOCHPUHMMYHMBOCTH JIMHUM K O3JEKTPOMAarHUTHbIM noMexaMm. Ilpu  Gombiioit
npoTsbkeHHOCTH JIuHUU RS485 (ot 100M) ucnonb30BaHue BUTON mapbl 00s3aTebHO. Ha oObekTax ¢
TSOKEJION 3JIeKTPOMarHuTHOW oOcTaHOBKOWM Juist JnHUKM RS485 MoxHO ucnonb3oBaTh Kabenlb THIa
«9KpPaHUPOBAaHHAs BUTAs I1apay.

JloGaBiieHue paciiupureneii B 0ObEKTOBYIO IMOACETh M KOH(Urypauus oObeKTOBOM MOACETH
OCYIIECTBIISIETCSI CO BCTPOEHHOM KiaBuatypel mpubopa YOO (omucano B PD wa mpubop YOO
«¥Omurep-2445»).

B pexume koHQUrypauuu CeTH, Ha3HAu€HUE aJPECOB IPOUCXOAUT MPU MOCIEAO0BATEILHOM
MOJKJIIOYEHUU 10 OAHOMY paciuputento. [l Ha3HaueHWs ajpeca, pacUIMpUTENb JOKEH ObITh
IepeBeJieH B peXXUM KOH(UTypaluu, ¢ COOTBETCTBUH ¢ 11.3.4 HacTosiero PO.

Jliia ctabunpHOM padotsl pacmuputeneit ¢ YOO, MOXKHO U3MEHUTh CKOPOCTh MpHUEMa/iepeaadn
naHHBIX 10 uHTEepdericy RS485, B coorBeTcTBHM co cienyronuM psaom: 9600, 19200, 28800, 38400,
57600, 115200 6ox.

Komanna u3meHeHHs CKOpOCTH MpuéMa/mepenadd JaHHBIX MPOU3BOAMUTCS ¢ KiaBuatypsl YOO
(ormucano B PO na mpubop YOO «¥Omutep-2445y).

Cxema MOJKIIIOUEHHUS pacIiupUTENIeH K BeAyllleMy YCTPOUCTBY NPUBEAEHA Ha pucyHke S.1.

([
__ JluHug RS485 (Bumag napa)
E Rcozn / Rcozn
(6] [© 8] S
A bR b0
%u‘g) & & &
e & E

Yoo Pl PLY

WAV U 000 o

e SESEY NSES

umatue YOO “Mumanue PLUI"

o—~2208 +128 +12B 2208 —-o0
2208 ‘ ~2208
g GND ~22081—0
.
— Pesepb Pezepb Jf: L

llpobog BupabrHubarua nomeHyuarob

Pucynox 5.1. Cxema nofkiro4eHus1 paCIIMpUTENIeH K BEyIEMY yCTPOUCTBY.
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6 YCJOBUA DKCIIJIYATALIUHU

Pacimmpurens paccyuTaH Ha HENPEpbIBHYIO pabOTy B 3aKpBITHIX IOMEUICHUSIX IPU
CJIEIyIOIIUX YCIOBUSX:

@ TemIieparypa OKpyXKarolero Bo3ayxa or Munyc 20 o wiroc 50 °C;

@ OTHOCUTEIIbHAS BIAKHOCTH Bo3ayxa g0 93 % mnpu Ttemmeparype 40°C W OTCyTCTBHU
KOHJZICHCAIINH BIIAry;

® armocdepHoe napienue ot 630 1o 804 MMm.pr.CT;

@ HeE JIOIYCKAeTCs SKCILUTyaTallys B yCIOBUSAX BO3JEHCTBHS arpeCCUBHBIX CPEL,

7 YCJIOBUA XPAHEHUA

VYcnoBus XpaHeHMsI JOJDKHBI cooTBeTcTBoBarh ycioBusM OX4 nmo I'OCT 15150-69.
Pacmmpurenn q0MmKHBI XpaHUTHCS YIAKOBAaHHBIMH.

XpaHuTh MPUOOPHI CIIEYET HA CTEIUIAKAX.

PaccTosiHre MeXIy cTeHAMH U TTOJIOM XPaHWJIHINA U MEX]Y YIMaKOBKaMHU MPHUOOPOB JOIKHO
obITh He Menee 0,1 M.

PaccTosiHre MeXy OTONUTEIBHBIMUA YCTPOHCTBAMU M YIAKOBKaMHU MPUOOPOB JOKHO OBITH
He meHee 0,5 m.

[lpu cxknamgupoBaHuHM TPHOOPOB B IITA0ENH paspemiaeTcs YKIaaslBaTh HE Ooiiee BOCHMHU
KOPOOOK.

B momerieHnu OMKHBI OTCYTCTBOBATH TAphl arpeCCHBHBIX BEIIECTB M TOKOIPOBOISIICH
TTBLITH.

8 YCJIOBUSA TPAHCIIOPTUPOBAHUA

Pacmiupurenr MOXET TpaHCHOPTUPOBATHCS BCEMH BHJIAMH TPAHCIIOPTAa B KPBITHIX
TPaHCIIOPTHBIX CPEJICTBAX U B TEPMETU3UPOBAHHBIX OTCEKaX caMoJIeTa.

VYcnoBust TpPaHCTIOPTUPOBAHUSI TOJDKHBI COOTBETCTBOBATH yeinoBusaM xpanenus OXK4 mo TOCT
15150-69.

[IpuGop B ynakoBKke BBIACPKUBAET MPU TPAHCTIOPTUPOBAHUH

@ TeMIleparypy OKpYKaromiero Bosayxa ot mutyc S0 o mioc 50 °C;

® OTHOCHUTENBHYIO BIKHOCTB BO3yXxa 10 90 % npu OTCYTCTBUM KOHJIEHCATA BIIary.

9 OBIIUE YKA3AHUA 110 SKCIIJIYATALIUHN

Okcrutyatass npulopa JOMKHA MPOU3BOIUTHCS TEXHUYECKUM IEPCOHAJTIOM, H3YyUHBIIUM
HaCTOsIIee PYKOBOJCTBO.
[Tocne BCKpbITHS yIIAaKOBKH HEOOXOAUMO:

® 1IPOBEPUTH KOMIUIEKTHOCTh PHOOPA;

® 1IPOBECTU BHEIIHUI OCMOTp Mprdopa u yOeUThCs B OTCYTCTBUM ITOBPEXKICHUH.
[locne TpaHCHOPTHPOBKM TMPH TOHWKEHHBIX TEMIIepaTypax WM TpPU HOBBIIIEHHON
BJIQXKHOCTHU Tepe]] BKIOUEHUEM NpuOOop JOJKEH ObITh BbIAEpKaH 0e3 YNaKOBKM B HOPMAaJIbHBIX
KIIMMaTHUYECKHUX yCIOBUSIX HE MeHee 24 yacoB.
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10 TPEBOBAHMUS BE3OITACHOCTHU

[Ipu ycTaHoBKe M SKCIUTyaTalluy Mpubdopa cielyeT pyKOBOACTBOBAThCs nosiokeHusiMu «lIpaBuin
TEXHUKH 0€30IaCHOCTHU IPH 3KCILTyaTal[My 3JIEKTPOYCTaHOBOK moTpeduTenein» u «IlpaBun texuuue-
CKOM DOKCIUTyaTallMd »dJIEKTPOYyCTAaHOBOK moTpeduTenei». K paboraMm 1o MOHTaxy, YCTaHOBKE,
IIPOBEPKE, OOCITYKMBAaHUIO NpUOOpa JOMKHBI JOMYCKAaThbCsi JMIA, MMEIOIIME KBalU(UKALMOHHYIO
rpynmy no Th He Hike 3 Ha Hanpsbkenue 10 1000 B.

Knacc mnpubopa mo cremneHd 3amUThl OT MOPAKEHUS] DIEKTPUYECKUM TOKOM — «1» 110
I'OCT 12.2.007.0 -75.

Bce MoHTaxHBIE U PEMOHTHBIE pabOThl ¢ TPUOOPOM JIOJIKHBI MPOU3BOJUTHCS B 00€CTOUEHHOM
COCTOSIHUH.
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11 MPOBEPKA TEXHUYECKOI'O COCTOAHUA PACHIMPUTEJIA

Hacrosimas maBa npeHa3HadeHa Juisi TepcoHaa, 00CTYKHBAIOIIETO TEXHHUECKUE CPEICTBA
OXpaHHOW CHUTHaIM3auu. [J1aBa BKIIOYaeT B ce0S METOJIUKY IPOBEPKH pPabOTOCIOCOOHOCTH
PaCIIUPUTEINST M OLEHKY €r0 TEXHHYECKOTO COCTOSHHS C IENIbI0 BBISBICHHUS CKPBITHIX JE(EKTOB.
HecoorBetrcTBue pacmmputenss TpeOOBaHHUAM, YKa3aHHBIM B JaHHOM METOIUKE, SIBISIETCS
OCHOBAHHEM JIJISI IPEIBSBIICHUS PETEH3UH U3TOTOBUTEIIO.

[TpoBepka TEXHHUYECKOTO COCTOSHUS JIOJIKHA TIPOBOIUTHCS MTPH HOPMAITBHBIX KIIMMATHICCKHX
yenosusix mo OCT 25 1099-83.

[TocrmenoBarenbHOCT OMNEpaliii MPH TPOBEPKE TEXHUYECKOTO COCTOSHHUS PACIIAPHTEIS
npuBeneHa B Tabnuue 11.1.

Tabmuma 11.1

HaumenoBanue HNHcTpyMEHTHI,

napaMerpa npuodopsI
1 KoMIiekTHOCTE VoenuTbcst B COOTBETCTBHM KOMILJIEKTa IIOCTaBKH
Tabmuue KoMImiekTHOCTh

MeTtoa npoBepku

2 Buemmunii Bug - YOenuThCs B OTCYTCTBHHY ITOBPEXKIACHU.
3 [IpoBepka ITpuGop [Ipoussectu 3amepnr compotuBieHmii LIIC. Bemmunna
conpotusienus LIC 114312 CONPOTHUBIICHUS JOJDKHA ObITh paBHa (3+0.5) kOM

4 TloAroToBKa K MpPOBEpKE OTKpBITh  KpBIIKY  pacmwmputens.  [logkmounTh
OtBeptka pacuupuresb COIJIacHO m. 4. [MoaroToBUTH
pacmupurenb 1 YOO k paboTe B COOTBETCTBHH C I1. 5

5 IIpoBepka peakmuu 1. Ilpoussectu 3amyck YOO, m0xKAarhcs MOIKITIOUCHIS
pacImmpuTens Ha YOO «x I1IIH.

Hapymerue [1IC Bo B3siTom 2. llpomsBectn B3siTHE pasaena(oB), B KOTOPHIC
IOJT OXpaHy pa3aesioM Bkirouensl LLC pacimpurens.

3. OTcoeaMHNTH PKBUBAJICHT WJIM 3aMKHYTh HAaKOPOTKO
BbIBOABI «+» U «-» IIC1 pacmmpurens. Ilpu stom
JOJDKEH HadaTh murarb umHaukarop "Hapymenue". Ha
- IIIH momkHo ObITh mepeaano coobimenue « TPEBOT'A
. 1.».

2. TTonKIIOYNTh SKBHBAICHT WIIM PA30MKHYTH BBIBOJIBI
«t» wmw «» HCl1 ycrpoiictea. Humukarop
"Hapymenue"nomxen He ropets. Ha [TL[H momkHO OBITH
nepenano coodiienne «BOCCTAHOBJIEHUE. 1nl.».
3. IloBroputs 1.1, 2 mocnenpoBarenpro s HIC2-IIC4
(ILIC5-1ICB)

6 IIpoBepka maTdamka 1. BoccranoBuTh martuuk B3nmoma kopmyca. Ha ITIIH
B3JIOMa JOJDKHO  OBITh ~ MepelaHo  cooOIlmeHne  «3akphITHe
KOpITycay.

2. Hapymmte garuuk B3noma kopmyca. Ha [1IIH nomkno
OBITH TIEpeIaHo coobIeHne «B3mom Koprrycay.

Ilpumeuanue. Bpemsa peaxyuu pacwupumens na napyuerue LLIC 3agucum om muna LLC, 3a-
danrnoeo 6 kongueypayuu YOO:
» ecnu LLIC 6e3 3a0epaicku - cpasy nocie HapyuieHus wieida,
* ecnu LLIC ¢ 3a0epaicKoti - moabKo no ucmeyeHuu 8pemen 8X0OHOU 3a0ePHCKU,
* ecau LIC npoxooHou - He KOHMPOIUPYEMCcs 60 8peMsi npoyecca NOCMAHOBKU/CHAMUS,
cpa3zy nocie HapyuwieHus wiieuga,
* ecmu KTC - cpazy nocne Hapywenus winetigha, oadxce 8 pexcume « CHamy.
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12 BO3SMOXHBIE HEUCITPABHOCTHU U METO/bI UX

YCTPAHEHUA

Bo3MokHbIE HENCITPABHOCTH U METO/IbI MX YCTpaHEHUsI MpuBeAeHbI B Tabnuue 12.1.

Tabmuma 12.1

HpOﬂBJ’leHI/Ie HEHUCIIPABHOCTH

Bo3moxknast NpuYuHa
HEUCIIPABHOCTHU

Crnoco0 yctpaHnenusi
HENCNPABHOCTH

1 Ilpu mogKITIOYCHUH
pacumputens Kk U1 unaukarop
"Cetp" HE TOpUT

Her nanpsbkenus nuTaHus Ha
BXOJIe B PaCIIUPUTEINb, 0CIa0Iu
KOHTaKTBI I 000PBaHBI
IPOBOJIA

IIpoBepuTh HaNMUKE HAIPSHKEHUSL.
IIpoBepUTh KOHTAKTHI BBIBOJIOB
«-12B», «+12B», «Pe3epB» u
3aT$IHYTB BUHTBI NJIN YCTpaHI/ITB
00pHbIB

2 Ilpu noaxmouennu HIC ¢
W3BEIIATEISIMH, UHUKATOP
«HewncnpaBHOCTBY MpoioIKaET
MUTaTbh.

Oo6psiB i K3 HIC ¢
MOAKJIIOYECHHBIM
M3BEIIaTeIeM(1 ), HaXOIAIIeMCs B
cocrosinuu «Hopmay

[IpoBeprTh KOHTAKTHI U 3aTAHYTh
BUHTBI, yCTPAHUTH OOPHIB,
3aMEHUTh U3BELIATEb.

Conpotusnenne LIC BoImnio 3a
rpanuipl (3+0.5) kOm

OTperymupoBarh CONPOTHBIICHHE
LIC B HY)KHBIX TIpeaenax

3. [Ipu mopksroYeHUN
pacmmpurens K YOO, moCTosHHO
TOPUT UHANUKATOP
«HeucnpaBHOCTB

Hapymenue muann «A»-«B»
unrepdetica RS485:

- HE MPABHJIBHO MOJICOSTNHEHBI
IIPOBOJIA;

- 0OpBIB MPOBOJIOB;

- HEe BKJIIOYEHBI COIVIACYIOIIHE
COTPOTHUBIICHUS HA KOHIIAX
JIMHUY;

- B KoHurypanuu YOO
OTCYTCTBYIOT PaCIIUPUTEIH

- IPOBEPHUTH MPABUILHOCTh
MOAKITIOYEHHSI TPOBOJIOB

- IPOBEPHUTH LIENOCTHOCTh
MPOBOJIOB, YCTPAHUTH OOPEIB,
3aTSAHYTh KOHTAKThI,

- BKITIOUUTH COTTIACYIOIINE
COINPOTHUBIICHUS HA KOHIIAX JIMHUMY;
- IPOBEPHUTH KOHPUTYPAIUIO
00BEKTOBOH MOJICETH
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13 TEXHUYECKOE OBCJTY KUBAHUE

DKCIUTyaTallMOHHO-TEXHHUYECKUI TIepCoHa, B 00S3aHHOCTH KOTOPOTO BXOAMT TEXHHUYECKOE
00CITy’)KMBaHHE PACIIUPHUTENEH, JOIDKEH U3Y4YNTh PYKOBOACTBO 110 SKCILTYaTaIHH.

CBeZieHHsI O TIPOBEICHUM PETVIAMEHTHBIX PabOT 3aHOCATCS B JKypHaJ yd€Ta W KOHTPOIIS
TEXHUYIECKOTO COCTOSIHUS CPEJICTB OXPAHHO-TIOKAPHOW CUTHAIH3ALNH.

CoOmroieHne  MEPUOANYHOCTH, TEXHOJOTMYECKOW IIOCIIEOBATEIBHOCTH W METOIUKH
BBITTOJTHEHHSI PETJIAMEHTHBIX pa0OT SBISIOTCS 00s3aTEITbHBIMHU.

PernamentHbie paboThl poBOAST B 00bEMeE 1. 11 TaHHOTO PyKOBOACTBA.

IIpu pabote pykoBoAcTBOBaThCS M. «TpeboBaHus O€30MaCHOCTHY HACTOSIIETO PyKOBOJACTBA,
a TaKKe PyKOBOJICTBOM IO TEXHUYECKOMY OOCTY)KHMBaHUIO OXPAaHHO-TTOKAPHOUW CUTHAIH3AIINH.

Paborsl

o TeX. OOCIyXKUBaHUIO

CUTHAJIM3AlMHU ¢ KBaTU(UKAIIMEH HEe HIDKE 5 pa3psja.
[lepen HauanoMm pabOT OTKIIOUUTH PACIIUPUTENH OT UCTOUHUKA MUTAHUS.
Bcst koHTpONIbHO-U3MEpUTENbHAS allllaparypa A0JKHA ObITh OBEPEHA.
[leproaAMYHOCTH TEXHUYECKOTO 00CIyKUBaHus — 1 TOI.
[lepeuens paboOT O TEXHUYECKOMY OOCITYy>KMBaHUIO PUBEAEH B Tabmuie 13.1.

MIPOBOJUT

3IEKTPOMOHTED

Tabnuua 13.1. [lepeueHs paboT IO TEXHUYECKOMY OOCITY>KHBAaHUIO

OXPaHHO-II0’KAPH O

Coaep:xanme Ll Hopwmbi, Ha0/r0naeMbie
Ilopsinox BbINOTHEHHS HHCTPYMEHT,
paodot SIBJICHHA
MaTepHAaJbl
1 Buemmwii 1.1 OTKITIOYNTH PACHIMPUTEND OT CETH, B Beroms, He nomxkHO ObITH
OCMOTD, cltydae HeOOXOIMMOCTH yIaJIHTh C KHCTh-(prIein, | MeXaHH4YeCKUX
YHCTKa MTOBEPXHOCTH MbUIb, TPSA3b U BiATY. OTBEpTKa MOBPEXKACHUH.
1.2 OTKpHITH KPBILIKY paclIMpUTENb, B He nomxkHO ObITH
clrydae HeOOXOIMMOCTH YIQJIUTh C KOpPpPO3UH, TPSI3U.
BBIBOJIOB IUIATHI U TUIATHI TBUIb, TPS3b. JomxHO OBITh
1.3 IIpoBepuTH COOTBETCTBHE COOTBETCTBHUE
MIOJKITIOUEHHS BHEIIHUX IeNel K BBIBOJaM TIOIKITFOUEHH ST
pacImpuTens. pucyHKy OmmobKa: ucTod-
1.4 TloaTsHYTH BUHTHI Ha BHIBOJAX IUIATHI, HUK IIEPEKPECTHON CChUI-
€CJIM KpeIUIeHue 0c¢1adiio KM HE HalJIeH
2 IIpoBepka 2.1 IIpoBecTH MPOBEPKY PACIIUPUTENS B OTBepTKa CootBerctBue PO
paboThI COOTBETCTBUH ¢ 1.5 PD

14 COAEPKXAHHUE JPAT'OLNEHHbBIX METAJIJIOB

JlparouieHHble METAIUIBI B IPUOOPE HE COAEPIKATCA.
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15 TAPAHTUMHBIE OBSI3ATEJIbCTBA

HzroroBuTenn rapaHTupyeT COOTBETCTBHUE paciIupuTeIa TEXHUYCCKUM YCIIOBUSAM
M/13.035.040TY mnpu cobmropeHur NOTpeOUTENeM YCIOBHH AKCIUTyaTallud, TPAHCIIOPTUPOBAHUS M
XpaHCHHA, YCTAHOBJICHHBIX TCXHUYCCKHUMH YCIIOBUSAMMH.

["apaHTUHHBIN CPOK IKCILTyaTallMy — 5 JIET C MOMEHTA OTTPY3KU OTPEOUTENIO.

H3zrotoBuTens 00s13yeTCsl B TeUECHHE TapaHTHIHOTO CpoKa O€3BO3ME3THO PEMOHTHPOBATH PACIIH-
puTenb, eciu OyaeT 0OHApYKEHO HECOOTBETCTBHE TPEOOBAHHUSIM TEXHUYECKHUX YCIOBHUIMA, IPOUCIIE/IICe
110 BUHE U3I'OTOBUTCIIA.

lapantuiinble 00s13aTeNbCTBA HE PACIPOCTPAHSIOTCS Ha paCIIMPUTENb, HpPU HAPYLICHUH
HOTpC6I/ITCJ'ICM YCJ'IOBI/II\/’I OKCILTyaTalluv, HIpW HAJIWYUKU MCXaHUYCCKHUX HOBpC)K)ICHI/II\/’I, IIPHU3HAKOB
CaMOCTOSITEIIFHOTO PEMOHTA TIOTPEOUTENEM, a TAKXKE MTPH OTCYTCTBUH ITACIIOPTA HA PACIIUPHUTEIb.

JIist yydineHus: KadecTBa PaCIIMPUTENIsT M3TOTOBUTENb OCTABISIET 3a COOOM MpPaBO W3MEHSTh
KOHCTPYKIIMIO, AJICKTPHUYECKYI0 CXeMy M IporpaMMHOE OOecrieueHHe, HEe BHOCSA HW3MCHCHHS B
HKCILTYaTallMOHHYIO IOKYMEHTAIMIO ¥ HE YBEJOMIISIS IPEABAPUTEIHHO TTOIb30BATEIIS.

Cpox cimyx0b1 mpubopa — 10 net.

16 KOMIIVIEKTHOCTDb

Kowmiiext mocTaBku AOJIDKCH COOTBECTCTBOBATH YKA3aHHOMY B HpI/IBC)ICHHOI\/’I HUKE Ta6J'II/IIIC.

Taomuua 1. KoMIuiekTHOCTE

HaumeHoBanue Oo6o3HaueHue KoauuecTBo

Pacmmpurens TV 26.30.50-003-59488528-2018 1
[Macopr EACJ1.425512.001 IIC 1
Pesucrop obmero HazHaYEeHUS C1-4-0.125- 3xkOm=10% 4(8)
Camope3s 3.5x35 4
BunTt camonapesaromuii 3x8 DIN 7981F 2
J106enb HelmoHOBEIH 6x30 4
KopoOka ymakoBo4Has 1

* [1o coracoBaHMIO C 3aKa3UHUKOM
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CBEJEHHUA O CEPTUOPUKALIUA

Hexmapanust coorBetcTtBusi EADC NeRU JI-RU.BSI01.B.12911 Texnudyeckum permaMeHTam
tamoxkeHHoro coro3za: TP TC  020/2011, BblgaHa  UCHBITAaTeNIBHOM  JabopaTopuei
000 «AJIBAHC-KOHCAIJIT».

CBEJEHMUS O IPUEMKE

Pacmupurens HIC, 3aBoickoit HOMeEp COOTBETCTBYET

TexHuueckuMm ycinoBusMm TY  26.30.50-003-59488528-2018 u mnpu3HaH TOAHBIM IS
JKCILTyaTallUH.

Bapuant nucnonuenus:

KOnurep-3811 IOnurep-3812

Jara uzrotoBieHus 201 r

M.IL
[IpencraButens OTK: / /

CBEJEHUA Ob U3I'OTOBUTEJIE

00O “Dnecta” 194295, Cankt-IlerepOypr, yin. UBana ®omuna, 1. 6.
Ten: (812) 243-96-96.
E-mail: elesta@elesta.ru. http://www.elesta.ru.
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