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Ocob6eHHOCTM Npubopa

Bbibop pexxuma paboTbl U M3MEHEHWe NapaMeTpoB MPOUCXOAMUT 13
MeHto. OTCyTCTBYEeT HeOoOXOAMMOCTb B AEMOHTaxe npubopa npu
HacTpoWnke.

AnroputMbl paboTbl MO3BOMSOT MOSb30BATENO U3MEHSATH BPEMS
peakuuy Ha coOblTMs Tuna: 3anvB WM OCYLUEHWe [aTyuvka,
[AOCTWXEHNEe aBapUMNHOroO YPOBHS.

Kaxablh nepexod patyMka W3 OOHOro COCTOSHMA B Apyroe
npoBepsieTcs Ha NoxHoe cpabatbiBaHme (3awuTa ot apebesra)

Mpnbop obGnagaeT SpKOW CBETOBOW LWKANon W MHTYUTUBHO
NOHATHLIM NHTEPENCOM.

Haxatnem ogHOW KHOMKM Npubop nepexoguT B PYYHOW PeXum
ynpaBneHus.

Ona nutaHus akTUBHbLIX OaT4YMKOB NPedyCMOTPEH BCTPOEHHbLIN
WMCTOYHMK MNOCTOAHHOIO HanpskkeHnsa 12B.

KoHTponb 3a coCTosiHMEM [aTyukoB, BblGOp pexunma paboThbl,
N3MEHeHVEe napameTpoB MOXET OCYLLECTBMASATLCA N0 UHTepdency
RS485, 4yto no3BonsieT BCTpauBaTb MNpMOOP B MPOMBbILLSIEHHbIE
CUCTEMbI YNpaBneHus.

B kayectBe CUNOBbLIX BbIXOOHLIX 3r1EMEHTOB MOryT ObITb
YCTaHOBJ1€HblI ONTOCUMUCTOPbI UM ONTOTPAH3UCTOPbI.
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1 O6wume ceBepeHus

1.1 HasHauyeHue

KoHTponnep yposBHa OPOVHAP npegHasHavyeH ans
KOHTPONSA 32 YPOBHEM XUOKMX WU CbINy4nx cpeq B pasnuyHOro poaa
Gakax, pesepByapax, CKBaXXVHaXx.

Mpnbop  MOXeT  OOHOBPEMEHHO  aHanM3npoBaTb
COCTOSIHNE 4-X OAaTYMKOB YPOBHSA M YNpaBrsaTb 3 UCNONHUTENbHLIMU
yCcTponcTBamu.

B kauecTBe gaTYMKOB YPOBHSI MOTYT UCMONb30BATLCS:
—  KOHOYKTOMETPUYECKNE 30HAbI;
— [AaTyuK TMMNa CyXoW KOHTaKT;
— DOEeCKOHTaKTHble AaTYMKM N-p-n — TUNa;

— BecKoHTaKTHble JaT4MKn p-n-p — Tuna (onums).

1.2 YcTtpouctBo

Mpubop BbINyckaeTcs B pas3nuMyHbIX Moaudurkaumsix, No3ToMy
HeobXo4MMO TOYHO YyKasbiBaTb Tpebyemyr KOMMMeKTauuio npu
3akase (cm. n. 12 dopma 3akasa).

BctpanBaemble  mogynu,  oTcyTcTBylowmMe B 6asoBou
KOMMNneKTauum, oTMEYEHbI Kak Onuus.

Mpnbop cogepxuT:

* YyeTblpexkaHanbHbI  KOHUTYPUPYEMBIN  U3MEPUTESbHLIN
BXOA4 CO  BCTPOEHHbIM  WUCTOMHWKOM  NUTaHuMs  Ans
NOOKIMHOYEHNA  KOHOYKTOMETPUYECKMX 30HAOB, aKTUBHbIX
JaTuMkoB C OTKpbITbIM  konnektopom (OK) n-p-n, wnu
aktuBHbIXx gatymkoB ¢ OK p-n-p cTpykTypbl (onuusi), vnu
MEeXaHN4YeCKNX JATYMKOB TUMA CYXOM KOHTAKT;

*  TPU WCNOMHUTENBHBLIX CUNOBLIX pene C UHAMBUAYaNbHbIM
3aJaHMeM YCTaBOK M HacTpavMBaeMow JNOrnkonm paboTbl
COOTBETCTBEHHO anroputMmy (ONTOCMMMUCTOPHbIA BbIXOA, -
onums);
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* ranbBaHMYECKN pasBs3aHHbIA OT MepBUYHON CeTU W
n3mepuTenbHbIX BXodoB MHTepdenc RS-485 (onuus);

e cBeToBasi WHoOpMauUMOHHAas  Wkana, oTobpaxarowas
COCTOsIHME AaTYMKOB YPOBHS;

*  YeTblpexpaspsaHbliii WHAOPMALMOHHBIN  CBETOOAMOAHbLIN
MHAnKaTop;

* cBetoguogpbl (k1), (k2) n (k3), oTobpaxaroLme COCTOAHUA
pene;

» cBetoaguog (RS);
» cBetoguog (PYY);
*  KHonkn ynpaeneHus «PYY/ABT», ««», «1» , «[TPOM.

YPOBEHb.
4

3
2
1

KOHTPOJIINIEP YPOBHA

OP/IUHAP

Puc. 1.1 JluueBana naHenb
npubopa

1.3 MpuHUuMn gencreua

MpuvHuMn  pgencTBuMs  npubopa  OCHOBLIBAETCA  Ha
hMKCUPOBaAHMN MOMEHTA N3MEHEHNSI MPOBOAMMOCTM Cpeapbl.

Ha anekTpogbl nogaeTcs TecToBoe HanpshkeHune 12B.
Ecnn mexagy wusmeputenbHbiM U OBLWLMM 3MNEKTPOAOM MPOUCXOAUT
3aMblkaHMe 4epe3 cpeay, U3MEHSETCS YPOBEHb KOHTPOMMPYEMOro
HanpsbkeHnsa. Ecnu 3HayveHue ungpoBOro MamepeHust npesbillaeT
3a[aHHbIN YPOBEHb, NPOMCXOANT mKcaumst cobblTua 06 N3MeHeHUm
COCTOSIHUA  COOTBETCTBYIOLLErO AdaTymka. YpPOBEHb CpaBHEHMS
3agaeTcs nonb3oBaTenem U3 MeHro npuodopa.
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+12B

OPONHAP

MCU

Puc. 1.2 UamepuTenbHbie Lenu

BHyTpeHHVMe cxembl npubopa OCyLIEeCTBNSIOT unsTpaumio u
cornacoBaHue CUrHanos. MwukponpoLeccop
COCTOSIH/E M3MepuUTerNbHbIX BXOAOB M YMNpaBnseT WHAMKauuen wu

pere cornacHo BblbpaHHOMY anroputmy paboTsbl.

2 TexHMYeCKUe XapaKTepUCTUKU

2.1 OCHOBHbIe TeEXHUYECKNEe XapaKTepUCTUKU

Ta6nuua 2.1 OCHOBHble TEXHUYECKME XapaKTePUCTUKN

HanpsixeHune nutaHusa

~ 95-245B / 50-60I"y

MoTpebnsiemasi MOLLHOCTb (MakcumarnbHasi) 10 Bt
KonnyecTtso Bxogos 4
KonunyecTtso BbIXOAHBIX pene 3
Harpy3oyHas cnocobHocTb pene ~220B 8A/=28B 10A
Harpy3o4Hasi cnocobHOCTb ONTOCMMUCTOPOB 1A/ ~220B
Harpy3so4yHas cnocobHOCTb ONTOTPaH3UCTOPOB 50mA / =50B
[onycTumbin AnanasoH CONpoTUBNEHWU cpeabl 0-1 MOwm
BTOPWYHBIA UCTOYHMK MUTaAHNSA 12B 10% / 0,25A
Macca npubopa 0,3kr
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2.2 BCTPOEHHbIN UCTOYHUK NUTAHUA

Ans  nopknioyeHns K npubopy  aKkTMBHbIX  OATYMKOB
peann3oBaH WCTOYHWUK MUTAHUSA MOCTOSIHHOrO HanpshkeHus 12B
0,25A. (Knemmsbl 9-10)

2.3 Bxop patymka ypoBHSA

K npnbopy MOXHO MOAKMOYMTL 5 KOHOYKTOMETPUYECKNX
3NeKTpoaoB, 4 aKTMBHbIX AaTyuka YpOBHA unn 4 gatyuka Tuna
CYXOW KOHTaKT. MakcumanbHOoe CconpoTMBEHNE cpeabl npwu
NCNOMNb30BaHUN KOHAYKTOMETpuyeckux gatymkos — 1 MOm.

[ oPavHAP] [ oPaovHAP]
+12B BXO[4
BXOA3
BXO[1 S
OBLY BXO[1
OBL
|

Puc. 2.1 MNoakntoyeHne KOHAYKTOMETPUYECKUX 30HAOB

| oPOMHAP | oPOMHAP
+12B +12B

BXO[1 I—_/ ——BXOA1
oBLY oBLY

Puc. 2.2 NMogkniovyeHne aKkTUBHbIX U MeXaHM4YeCKUX A4aTYNKOB

2.4 [IuckpeTHbIe BbIxoAabl

Ona ynpaBneHuss  UCMONHWUTENbHBIMA  MEXaHu3mMamum U
aBapuMHON cuUrHanu3auuen npenycMoTpeHbl TPU CUMOBLIX pene C
nepekngHbiMn koHTaktTamm (~220B, 10A). Jlornka pabotbl pene
3aBUCUMT OT BblbpaHHOro pexuma paboTtbl. Pene moryt 6bITh
3aMeHeHbl Ha ONTOCUMWUCTOPbI  WMAW  OMTOTPaH3UCTOpPbl MO
TpeboBaHUIO 3aKas4mka.
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2.5 Cxema nogknroveHus

UNUT facecmmmmme e

@ AKTUBHBIE
=
\ MEXAHWYECKUE

E KOHOYKTO- P

' METPWUYECKUE Q: 3

SR

9 ? 99
112|13|14|5[(6|7|8]|9[10(11]12
D1|L|D2|L|D3|L D4/ L|-|+|B|A
Bxon 1|Bxon 2 |Bxon 3|Bxoa 4| =12B (rs485

Bbixoa 1 | Bbixog 2 | Bbeixoa 3 CeTb

o e S

Ki K2 K3 95-245
™ [N 1S || [seeor

13]14]15]16[17[18]19]20] 21| 22[ 23] 24
54

HACOC CETb
Puc. 2.3 Cxema nogknioveHus

3 Pexumbl paboTbl
Mpnbop mMoxeT paboTaTb B TPEX OCHOBHbLIX PEXUMAX:

*  ABTOMaTUYECKUI PEXUM;
*  Py4HON pexnwm;
*  Pexum nporpamMmunpoBaHus.
BkntoyeHne npubopa npoucxoguT cpaldy nocne nopayvv
nuTaHusa Ha knemmbl 23, 24. MNpubop HaumHaeT paboTy Bcerga B

aBTOMaTU4ECKOM peXxnme. I'IpM CTapTe CcyMUTbiIBaeTca 3Ha4veHue
napameTpos w3 3HepFOHe3aBVICI/IMOIZ namaTn, aHann3npyetca
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COCTOSIHME [OAaTYMKOB W MPOUCXOOAUT nepexod K BbIMONHEHMHO
BblbpaHHoro anroputMa. [py  NEpBMYHOM  BKMKOYEHMM MO
yMos4aHuto BbIGpaH nepBbIi anroputm paboTbl. B aBTomaTuyeckomM
pexXnuMe Ha WHAOMKATOpe oTobOpaXkaeTcs WMHgopmauus O Homepe
TEKyLLero anroputma paboTbi.

ABTOMATU- PEXWM

UECKUN MPOIrPAM-
PEXXUM MWPOBAHWA

Puc. 3.1 Pexxumbl paboThbl

[na nepexoga B Py4yHOW peXMM HEOBXOOAMMO HaxaTb
kHonky «PYY/ABT». 3aroputca ceetoguoa «PYUY». [lMpn atom
npubop CoxpaHUT COCTOSHUE pene, KoTopoe Oblo Ao nepexoda B
py4HON pexuMm. [ns n3MeHeHUs1 COCTOSAHUS perie HYXHO Haxarb
KHOMKY noAd COOTBETCTBYHOLIMM cBeTogmodom. Hanpumep: ans
M3MEHEHMUSI COCTOSIHMSA perne 3 HYXXHO HaxmmaTtb KHormky «[MPOM.
[ns ygobcTBa Ha NMUEBOWN NaHenu NPUCYTCTBYIOT BCOMOraTenbHble
usetorpaduyeckune ykasatrenn (Puc. 3.2). B pydyHOM pexume
npubop npogomkaeT oTobpaxaTb Tekylee COCTOSHWE OaTuMKOB
YPOBHSI.

® O 'O @

PYY K1 K2 K3

....... BKI/BbIKN| | BKN/ BbIKN| | BKN/ BBIKN

<+ f npor

ABT E

Puc. 3.2 PyyHown pexum

[nsa BbIXO4a M3 PYy4HOro pexuma Heobxoaumo elle pas
HaxaTb kHonky «PYY/ABT». lpubop nepesanyctutcs W BbIMGeT B
aBTOMaTUYECKUA peXMM no BblOpaHHOMY anroputmy. [lpu 3TOM
nHgukatop «PYY» noracHer.
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4 T[porpammupoBaHue npubopa

B pexume nporpaMMuMpoBaHUS MOXHO MPOCMOTPETb U
M3MEHWUTb TekyllMe napameTpbl paboTbl npubopa:  anropuTtm
paboTbl, NOrvky cpabaTtbiBaHMs perne, Bpems unsTpauumM curHana
C [JaTtyvka, OMNONHUTENbHbIE NapaMeTpbl anropuTMOB.

[na nepexoga B pexum nporpaMmMmpoBaHus Heobxogumo
OOHOKpaTHO HaxaTb KHOMKy «[POIM. Haxxnmas KHonkn BrieBoO ««—»
M BBEPX «T» MOXHO MW3MEHATb 3HayeHue napameTpoB. [And
nepexoa K peaAakTMpoBaHUIO crefyowero napaMmeTpa Heobxogmmo
ewe pa3 Haxatb kHonky «[MPOIM». Tak nocnegoBaTenbHO
pegakTupytotca Bce napameTpbl. [Npn gocTtuxeHun nocrenHero
3aropaetcs coobueHne «OUT» 1 cneayrollee Haxatue Ha KHOMKY
«MPOMN npuBoANT K BbIXOAY M3 MeEH0, nepesanycky npubopa u
nepexoay B aBToMaTtnyeckun pexum. Ecnm B nyHkte «OUT» HaxaTb
KHOMKY BIEBO «<«—» UMM BBEpPX «1» , TO NpoM3oMaeT BO3BpaT K
pefakTMpoBaHUIO MepBoro napamerpa.

Ta6nuua 4.1 NapameTpbl NporpaMmM1MpoBaHus

Mapametp 3HayeHune napamerpa
1 2 3 4

A Anroputm pabotbl | Tpu HesaBucumbix | Bak u cksaxwvHa | Mopaepxkanue | Mopaepxaxue

YPOBHS YPOBHSI N0 3-M | YPOBHS MO 4-M
Aaryvkam faTtyvkam

b Jlorvka paboTbl 3anonHeHue OcylueHune

[ YyBCTBUTENMBHOCTb 1-9

d dunetp apebesra 0-99 [c]

t.par Mapametpebl HacTpoiika napameTpoB anroputmMoB

anroputmon

Ecnu B pexvme nporpammMmMpoBaHus B TEYEHUM ABYX MUHYT He
Oyoer HakaTa HM ogHa KHoMka, TO npubop CaMOCTOATENbHO
BEPHETCSA B aBTOMATUYECKUIA PEXUM.

ABTOMaTU4YECKOro BO3BpaTa W3 pPYYHOrO pexuma He
NnpeaycMOoTpeHO.
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[MapameTtp A No3BonsieT BbIGpaTL anroputm paGoTsl

MO3BONIAET Bbl6paTb JI0TUKyY pa6OTbI Ha 3anoJjiHeHune

MNapameTp b NN Ha OCyLLEHWNE EMKOCTW.
Ecnn b = 1, T0 3anonHeHne, ecnun b = 2 ocylieHne
CNYXunT ans HaCTPOMNKM YyBCTBUTENBHOCTU

M3MepuUTENLHOTO BXO4a B OCHOBHOM npu pabote ¢
KOHOYKTOMETpMYeCckuMn  gardmkamui.  MuHMMansHoe
BHauYeHne YyBCTBUTENBHOCTU «1» COOTBETCTBYET CPEAE
TMna ANCTUNNMPOBaHHas BoAa (R<1MOwm),
MakcumanbHoe 3HayeHue «9» COMPOTUBMEHUIO CPeab
[MapameTp c Tina coneHas BOoAa nunu COMPOTMBIEHMI]
MEeXaHW4YeCKMX [OaTYMKOB TWMA «CYXOW  KOHTAaKT»,
BHa4YeHMe YCTaHOBMEHHOE MO YMOMYaHWi c = 4,
Havbonee  yHMBepcanbHO W nogxoauT  Ans
bonbwmHcTBa cnyyaeB. Ecnum B npouecce paboThbl
OyoyT npuCyTCTBOBaTb MOXHblE cpabaTbiBaHUsl, TO
Heo6X0aMMO YMEHbLUNTL YYBCTBUTENBHOCTb.

MNapametpom «d» HacTpamBaeTcs Bpems peakuuu
Nprubopa Ha M3MEHEHWS COCTOSIHUS OAaTYMKOB YPOBHS,
OTO  HeoOXOOMMO  ANs  UCKMKYEHMS  JIOXKHOIO
cpabatbiBaHUs npubopa npu OnpeaeneHun YpoBHS,
MapameTp d Hampumep, NpyY HanMuun BOMHEHWS unu OpbI3r B
emMkocTu. Ecnn yctaHoBuTbL napameTp d = 0 peakuus Ha
M3MEHEeHMe COCTOSHMS  daTyvMka  YypoBHA  ByaeT
MrHoBeHHOW. [lnanasoH nsameHeHunst napameTpa ot 0 4o
99 cekyHa. 3HaveHue no ymonyaHumio 1 c.

Kaxxnobiin anropuT™ nveet [OMNOSTHUTENbHbIE
napameTpbl. OTW MapameTpbl CTaHYT AOCTYMHbI AN
penakTMpoBaHWsl, €ClniM HaxoAsicb B MyHKTe «t.pary

t.par MEHI0O HaxaTb KHOMKY «<«—». 3HayeHwe napameTpoB
NSt KOHKPETHOro anropuTma npueBedeHbl B Tabnuue
4.2.Hactpowka OOMNOSTHUTESbHbIX BPEeMEHHbIX
napameTpoB

lMocne HacTpovkn npubopa MpoucxoauT  3arnoMuHaHue
HY)XHbIX MapaMeTpPOB B 9SHEProHEe3aBUCHMMYH MNaMsATb, TaKUM
obpasom npubop GyaeT Bcerga BbIMOMHATL HEOOXOOMMbBIA anropuTM
Aaxe nocrne KpaTkOBPEMEHHOIO OTKITHOYEHUSA NUTAHNS.
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Tabnuua 4.2 lononHuTenbHble NapaMeTpbl anNropuTMOB

MapameTp Howmep anroputma
1 2 3 4
E Bpewmsi yaepxaHusi Bo Bagepxkka 3agepxka 3agepxka
BKIMIOYEHHOM COCTOSIHUM BKIIOYeHUs1 1-ro BKMioYeHust 1-ro BKIIOYEHUs pene
1-ro pene 0-999 [c] pene 0-999 [c] pene 0-999 [c] «aBapvsi» npu
nepenuse 0-999 [c]
F Bpems yaepxaHus BO 3apepxka 3apepxka 3apepxka
BKIMIOYEHHOM COCTOSIHAM | BbIKMIOYEHUs 1-ro | BbIKMoYeHus 1-ro | BKMOYeHUs pene
2-ro pene 0-999 [c] pene 0-999 [c] pene 0-999 [c] «cyxom xog» 0-999
[c]
G Bpems yaepxaHusi BO 3apepxka
BKIMIOYEHHOM COCTOSIHUM BKIMIOYEHUS 2-ro
3-ro pene 0-999 [c] pene «aBapua»
npv nepenviee
0-999 [c]

MogpobHasa vnncTpaums NPorpaMMmMpOBaHNS NapamMeTpPoB U
HaBuraumm No MeHIo npeacrasneHa B MNpunoxeHun A.

5 AnropuTtmbl pabotbl npubopa
5.1 Anroputm 1

Mpn pabote npubopa no anroputmy 1 BXoObl U BbIXOAbI
UMEIT crneayroLime HasHavYeHus:

BXOO HasHaueHne BbIXO[4 HasHaueHune
D1 YposeHb 1 Pene 1 YnpaeneHvie nepBbIM UCMOMHUTENbHBIM
MexaH13MOoM
D2 YpoBeHb 2
Pene 2 YnpaeneHve BTOPbIM UCMONHUTENbHBIM
D3 YposeHs 3 MexaH13MoM
Pene 3 YnpaBneHue TpeTbUM UCTIONHUTENbHBLIM
D4 He ucnonbayetca MexaH13MoM

B naHHOM anroputme peanns3oBaHO TPU HE3aBUCUMMbIX KaHana
KOHTpONs 3a ypoBHeM cpeabl. KaHan wmcnonb3yeT oauH [aTyumk
YPOBHA W MOXET ynpaensaTb OfHWM pene. [Ons  wmHauKaumu
COCTOSIHMS JaTyMKa WCMOoNb3yeTcs CBETOAMOAHAs LWkKana. Takum
o6pa3oM BO3MOXHO yMNpaBfieHWe YpPOBHAMM B Tpex Gakax
HEe3aBMCUMO WM OTCNEXMBAHUE COCTOSIHUSA YPOBHA B OfHOM Gake
(Puc. 5.1). Noruka pabGoTbl pene HacTpaumBaeTCsl Ha 3amnosyiHEHMe
(b=1) nnn Ha ocyweHmne (b = 2), 3agaetca oanHAKOBOMW ANA TpPeEX
KaHanoB. Bpemsi peakumm Ha W3MEHEHME COCTOSHMA [OaTyuka
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3apgaetca B napametpe d = 0-99 [c] (no ymonyaumio 1 c). B
AOMOMHUTENbHBIX NapamMeTpax BO3MOXHO 3adaHue MUHUMarbHO20
8peMeHU HaxoXO0eHUsl perie 80 8K/TIOYEHHOM COCMOSIHUU — TO eCTb
3a0EepXK/ MO OTKNIOYEHUIO pere nocne OOCTUXKEHUS  YPOBHS
(napametpbl F,E,G). 3TO BpemMs MOXHO YCTaHOBWUTb CBOe Ans
KaX[aoro ypoBHS1.

OnwncaHune paboTtbl anroputMa 1 Ha 3anonHeHue (ocyLleHue)
nepBoro kaHana :

Ecnn pgatuuk ocyweH (3anuT), TO BKMyaetcd pene 1 wu
paboTaeT 40 Tex Nop NoKa Aatyunk He ByaeT 3annT (OCyLUEH).

Ecnu napameTp «MMHMManbHOEe BpeMs yaepXaHus pene BO
BKITIOYEHHOM COCTOsiHUMY» He paBeH 0, TO nocrne AOCTUXKEHWUS
ypoBHSA 1 pene 1 OCTaHEeTCA BKMOYEHHbIM B TEYEHWW 3aaHHOro B
napameTpe BpemeHun. Ecnv patumk 3anut (OCywweH) un Bpems
paboTbl pene 1 3akOHYUITOCh, TO OHO BbIKMNto4YaeTcs. (Puc. 5.2)

Ta6nuua 5.1 [lononHuTenbHbIe NapamMeTpbl anropuTma 1

MapameTtp [OnanasoH 3HayeHune no Onucaxue
yMOMn4aHuio
E 0-999 ¢ 1c 3apgepxkka BblkMoyeHns perne 1 nocne

[OCTWKEHWUS COOTBETCTBYHOLLETO
ypoBHs 0-999 ¢

F 0-999 ¢ 1c 3agepxkka BbIKMIOYEHNs perne 2 nocne
[OCTWKEHWUS COOTBETCTBYHOLLETO
ypoBHs1 0-999 ¢

G 0-999 ¢ 1¢c 3apepkka BbIKMo4eHus1 pene 3 nocne
[OOCTWXXEHUSI COOTBETCTBYHOLLENO
ypoBHs 0-999 ¢

OPOWHAP Macnopt 13



YpoBeHb 1 YpoBeHb 2 YpoBeHb 3 ‘J_|D1‘ ‘J_‘DZ J_‘D?)‘
? 2?2 9 9?9 :
112(3|4|5[(6|7|8|9]|10/11({12

D1|L|D2| LD3|LD4|L|-|+|B|A

Bxop 1|Bxog 2|Bxopn 3|Bxoa 4| =12B |rs485

Pene1 | Pene?2 | Pene3 Cetb 1 p1p2b3

[T~ |y | 95245 [ |
13|14‘15 16|17‘18 19|20‘21 22 23‘24

HACOC 1 HACOC 2 HACOC 3 CETb

5 4 5 4 54

Puc. 5.1 Anroput™ 1 - Cxema nogknoveHus

YPOBEHb

BPEMA
OATHMK
YPOBHA
Tq) BpeMs peakuum Ha
cobbiTne
Tp Bpems paboTbl
Hacoca
PENE
BPEMA
> -«
T Tp T

Puc. 5.2 llornka pa6oTbl npubopa npu 3anonHeHn OJHON eMKOCTH
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5.2 Anroputm 2

[laHHbI anropuTM NO3BONSET YNpaBnsaTb 3anofiHeHMeM Gaka
M3 CKBaXKWHbI, a Takke 3anonHeHveMm 6aka u3 «BECKOHEeYHOoro
pesepByapa» UMM OCYLIEHMEM CKBaXWHbl. [ns paboTbl anroputma
HeoGXooMMO MoakmoYeHe OBYX AaTYMKOB YPOBHS B Gake U OByX
[AaTYMKOB B CKBaXKUHE.

Mpn paboTe npuGopa No anroputMy 2 BXOAbl WM BbiXodbl
UMEIOT creaytoLimne HasHauyeHus:

BXOL HasHaueHune BbIXO[ HasHaueHne
D1 HWXHWit ypOBEHb «CKBaXXMHbI» Pene 1 | YnpaBneHue ncnonHuTenbHLIM MexaH3Mom
BepxHuit ypoBeHb «CKBaXWHbI»
D2 P P Pene 2 He vcnonbayertcs
D3 HwkHuWit ypoBeHb «BGaka»
He ucnonbsyertcs
D4 BepxHuit ypoBeHb «6aka» Pene 3

CocTosiHMe ypoBHelW B Gake M CKBaxuHe oTobpakaeTcs Ha
cBeToaAMOAHON Lwkane. HoMep Ha LWkane COOTBETCTBYET HOMepy
JaTyumKa.

B pexnme 3anonHeHus (b = 1) ycTponcTBO BKIKOYaEeT pene 1,
Korga ocyllaeTcs OaTyMK HDKHEro ypoBHSA 6aka u BbIKMNOYaeT pene
1 nNpu [JOCTWXKEHWM [JaTumka BepxHero YypoBHsA 6Gaka. Ecnu
OCYLLIAETCS HWXKHUA [aTyYNK YPOBHS B CKBaXMHE, TO HanonHeHue
Gaka GrnokuMpyeTcs 4O Tex Mop, Moka CKBaXkMHA He HamnonHUTCA A0
BEPXHEro AaTyvka YpOBHS.

Ecnn ycTponctBo AomKHO paboTaTb TONMbKO Ha 3arnoriHeHWEe
Gaka c ucnonb3oBaHWEM [BYX YPOBHEW (Tpex SnekTpoAdoB), TO
BxoAdbl D1 1 D2 gomxHbl ObITb 3aKOPOY€EHbI C OOLLIMM CTaLMOHapPHOM
NEPEMbIYKON, UMUTUPYS, Takum obpa3omMm, «BECKOHEYHbIN
pesepByap».

B pexume ocyweHusa (b = 2) yctpomctso pabotaer Ha
OCYLLUEHNE CKBaXXMHbI MO MMCTEPE3NCHOMY 3aKOHY (B oOLlem crny4ae
- noboro pesepByapa), BHE 3aBUCUMOCTU OT YPOBHSI B Bake.

C NoMOLLbI0 AONOMHUTENBHBIX NAapaMeTPOB MOXHO YyNpaBnATb
BPEMEHaMM BKITIOYEHNS 1 OTKINoYeHus pene 1.

OPOWHAP Macnopt 15



Ta6bnuua 5.2 lononHUTenbHble NapameTpbl anropuTma 2

MapameTp [HnanasoH 3HayeHve no OnucaHune
YMOMNYaHmio
E 0-999 ¢ 1c 3apepkka BknodeHust pene 1
0-999 ¢
F 0-999 ¢ 1c 3apgepxka BblkntoyeHns pene 1
0-999 c
G 0-999 ¢ 1c He ucnonbayetcs

HwxHuin BepxHui Hwxxuin BepxHum
B B
CKBaXWHe CKBaXuHe Gaka 6aka

2 9999 999 T T B3
1/2[3|4|5[|6|7|8]|9][10{11]12] L T

D1|L|D2[LD3[LID4] L] - [+|B[A ]
Bxon 1|Bxon 2 |Bxon 3|Bxoa 4| =12B [rs485

Pene 1 Pene 2 | Pene 3 Cetb
= N
vl e e o
BAK
13|14 (15(16(17 |18|19|20(21|22|23|24
54
HACOC CETb CKBAK/NHA

Puc. 5.3 Anroputm 2: cxema noakno4eHus

Ha guarpamme pabotbl npubopa (puc.5.4) npounnioctTpupoBaHa
norvka anropyutMa 2 ©6e3 WCNonb30BaHWUS  LAOMNOSHUTENbHbIX
napameTpoB.
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YPOBEHb B BAKE

r - BEPXHUN

- HWXHUA

BPEMA
2 YPOBEHb B CKBAXXVHE

|. Jod oo . /\ - - BEPXHWA

- HWXKHUA

BPEMA

PETE 1 —

BPEMA

Puc. 5.4 lnarpamma pa6oTbi npubopa no anroputmy 2

5.3 Anroputm 3

Anroput™ 3 npegHasHayeH AONsi KOHTPONS YPOBHSI cpefpbl C
3aWwuTon OT nepenuBa B OfgHOM Gake C MCMONb3OBaHUEM Tpex
AaTYMKOB YPOBHSA: AaTyMka HUXKHEro YPOBHS, AaTyuMka BEpXHEro
YPOBHS U [aTyMka aBapuMHOrO YpoBHsi. Unu ¢ ucnonb3oBaHuem
TONbKO ABYX AaTYMKOB: BEPXHEr0 N HUXKHETO.
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Mpun paboTe npuGopa no anroputMy 3 BXoAbl M BbIXOAb
UMEIOT criefytoLine HasHavyeHus:

BXOL, HasHaueHune BbIXO[L HasHaueHne

D1 HwkHMii yposeHb «baka» Pene 1 | Ynpasnexue NCnofiHUTENbHLIM MEXaHU3MOM

(Hacocom)
BepxHuit yposeHb «baka
D2 P P « ? Perne 2 Curranusauusi o6 aBapuu
D3 ABapUiiHbIi ypoBeHb «Gaka»
He ucnonbayetca
D4 He vcnonbayertcs Pene 3

CocTosiHne ypoBHeln B Bake oToOpaXkaeTcs Ha CBETOQUNOOHOM
wkane. Homep Ha WkKane COOTBETCTBYET HOMEPY AaTyuka.

B pexvme 3anonHeHus (b = 1) ycTponcTBO BKMoYaeT pene 1,
Korga ocyluaeTcs AaTyMK HUXKHEro YpOBHS U BbiKntovaeT pene 1 npu
AOCTWKEHUM JaTynKa BEPXHETO YPOBHS.

B pexnme ocyweHus (b = 2) yCTpOMCTBO BKNtoYaeT pene 1,
Korga 3anuBaeTcs OaTyMK BEPXHEro YpOBHSA M BbikntoyaeT perne 1
NPV OCYLLEHUN HWXXHETO AaTynKa YpOBHS.

Ecnn ypoBeHb OOXOAMT OO aBapuHOrO, TO Ha WHAMKaTOpe
HauynMHaeT wmurate Hagnuce «ABAP» w©n Bknoyaetca pene 2.
BkniovyeHne wn BbiknoveHne pene 1 MOXET MNpPOMCXOauTb C
BPEMEHHON  3adepXKoW  nporpamMmpyeMon  nosib3oBaTteriem
(napameTpsbl E 1 F). Takke MOXHO BBECTU 3aE€PXKYy Ha BKIOYEHWNE
aBapuiHoro pene (napametp G) (Tabnuua 5.3).

B cnyyae ecnu nponagaeT curHan € AaTtyvka, Hanpumep,
noctynaeT uHgopMauus o nepenueBe, HO OTCYTCTBYET curHan o
HWXXHEM UMW BEPXHEM YPOBHE, TO Ha MHAMKATOpPE TakkKe BO3HMKaeT
coobllueHne o6 aBapumu «ABAP». [lpu 3TOM HUKakoe pene He
BKIIOMaETCH, @ Ha4YMHaeT MUratb CBETOANOA HENCNPABHOIO YPOBHS.

Tabnuua 5.3 lononHuTenbHbIE NapamMeTpbl anropuTMoB

Mapametp OnanasoH 3HayeHune no OnucaHue
YMOMNYaHuio

E 0-999 ¢ 1c 3apepxkka BkntodeHus pene 1
0-999 ¢

F 0-999 ¢ 1c 3agepxka BblktoveHus pene 1
0-999 ¢

G 0-999 ¢ 1c 3apepxka BKMoYeHns pene 2

«aapusa» npu nepenuse 0-999 [c]
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HwxHuin BepxHum ABapuitHbIin
B
ake 6ake

o

© 6 0 0 o o 1 D1p2p3
112|13|4|(5(6|7|8]|9(10{11|12
D1|L|D2| LD3|LD4|L]|-|+|B|A
Bxop 1|Bxog 2|Bxog 3|Bxon 4| =12B |rs485
Pene 1 Pene 2 | Pene 3 Cetb
[T~ [ || |es24s
13|14]15]16]17 18| 19]20| 21| 22| 23] 24
) 5 & 5 &

CETb EAK

HACOC PENE
ABAPUA
NEPEMONHEHUA

Puc. 5.5 Anroputm 3: cxema noaknoyYeHus

T YPOBEHb B BAKE

[ ’ ABAPUMHbIN
- BEPXHUI
HWXHUN
BPEMA
PEJNE 1
HACOC
PEJE 2
ABAPUA
BPEMA

Puc. 5.6 luarpamma pa6oTbl anroputma 3
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5.4 Anroputm 4

Anroputm 4 npegHasHayeH ONS KOHTPOMsS 3a YPOBHEM B
OLHOM €MKOCTU No 4 fgaTymkam: nepenuns, BEPXHUIA, HUXKHWUA, CYXOn
xon.

Mpn pabGoTte npubopa no anroputMmy 4 BXoObl U BbIXOAbl
UMEIOT criegytoLme HasHauYeHus:

BXOL HasHaueHune BbIXO[n HasHaueHne
D1 ABapuiiHbIN YPOBEHb «CYXOW XOA» Pene 1 | YnpasneHue UCMONHATENbHBIM MEXaHU3MOM
(Hacocom)
D2 HwkHMii yposeHb «baka» N
Pene 2 CurHannsaums o6 aBapuinHoM
D3 BepxHuit ypoBeHb «Baka» nepenvse & Gake
. Pene 3 CurHanusauus o6 aBapuitHom
D4 ABapuiiHbIii ypOBEHb «Mepenve» ocylweHum 6aka

YpoBeHb cpeabl NOAAEPKUBAETCS MeXAy HKHUM U BEPXHUM
Ha 3arnofiHeHNe UMK OCyLLEeHNe.

Jlornka pabotbl noeTopsier Anroputm 3 ¢ gobGaBneHnem elle
OLHOIO YPOBHSA — CYyXOW Xo[,.

B pexume 3anonHeHus (b = 1) ycTponcTso BkMoyaeT pene 1,
Korga OocCyllaeTcs AaTYnK HVXKHEro YPOBHS M BbiKNovaeT pene 1 npu
OOCTWXKEHNN BEPXHETO YPOBHS.

B pexnme ocyweHus (b = 2) ycTpoOMCTBO BKNIOYaEeT pene 1,
Korga 3anuBaeTcs OaTyMK BEPXHEro YPOBHS M BbikMoyaeT pene 1
NPV OCYLLUEHUN HUXKHETO YPOBHS.

B cnyyae goctuxkeHus ypoBHS nepenvea cpabaTtbiBaeT perne
2 n cBetoguod K2. B crnydae ocylleHus gaTymka «Cyxoro xoga
cpabatbiBaeT pene 3 u 3aropaetca ceetoanon K3. B obounx cnyyaax
Ha MHAMKaTope BO3HUKaeT coobLieHne 06 aBapumn «ABAP».

C nomMowpbl  AOMOMHUTENbHBIX  NapameTpoB  MOXHO
perynupoBaTb BpeMmsi peakuuu npubopa Ha aBapuiHbie CUTyaLun
TMna nepenoriHeHne unu ocyleHne pesepsyapa. Cm. Tabnuuy 5.4.
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Ta6bnuua 5.4 lononHuTenbHble NapameTpbli Afroputm 4

Mapametp [nana3zoH 3HauyeHue no OnucaHue
YMOIYaHuio
E 0-999 ¢ 1c 3apepxka BKMoYeHns pene 2
npu nepenuse 0-999 [c]
F 0-999 ¢ 1c 3apepkka BKNtoyeHus perne 3
npu ocywenun 0-999 [c]
G 0-999 ¢ 1c He ucnonbayetcs

Huxunie - Huxwuin  Bepxuuin  Bepxunin

ypoBeHs  Gaka Gaka ypOBeHb

A N G N G R N

1123 5/6[7|8|9([10]{11]12

4
D1|L|D2| LD3[LD4|L|-]+[BJA

Bxon 1|Bxopn 2 |Bxoa 3|Bxoa 4| =12B |rs485

Pene 1 Pene 2 | Pene 3 Cetb

P~ S [y ] |es2ss

13]14]15]16]17[18]19]20] 21| 22[ 23 24
58 54

HACOC ABAPUS CyXoW Xof e,

NEPEMONHEHUA

Lp1[p2D3D4|
|+ ABAPYIS
| Hopm
| ABAPUSA!

BAK

Puc. 5.7 Anroputm 4: cxema nogKnto4YeHns
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YPOBEHb B BAKE

----------------------------------- /\\ ABAPUMHBIN
. .... BEPXHWMA

HWXHUIA

ABAPUMHbIV
BPEMA

PENE 1 —

HACOC |_

PENE 2

MEPENVB : |_
PENE 3
CYXom xofn |_

Puc. 5.8 [lnarpamma pa6oTbl anroputma 4 Ha 3anofiHeHUe eMKOCTH
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6 YcnoBusa akcnsnyatauum

Temnepatypa okpyxawwero Bosgyxa +5..+50°C 6e3
KOHAEeHcaumm Bnarw.

OTHOocuTEeNbHas BNaXXHOCTb OKpyxatoLero sosayxa 45...80%.
AtmocdepHoe gasnenue 84...107 kla.

Tvn HanpsbkeHus nuTaHusi npubopa CTPOoro onpenenéH wu
yka3aH Ha ero knemmHown kornogke. [MutaHme npubopa MoXeT
OCYLLECTBNAETCH OT CETU MNepeMeHHOro HanpskeHus ~(95-245)B,
yactoTton (50-60)Iu.

OKpy>KatoLLui BO34YX He [OSKEH coaepxarb
3MEeKTPONPOBOASLLYIO Nbifb, B3PbIBOOMNACHbLIE M arpeCCUBHbIE rasbl.

Mpnbop He pomkeH pacnonaratbCa BONM3M  MCTOYHUKOB
MOLUHBbIX  3NIEKTPUYECKMX WU MarHUTHbIX  noren  (cunosble
TpaHcdopmaTopbl, apoccenu, aneKkTpoaBurartenu,
HeaKpaHUpPOBaHHbIE CUNOBbIE kKabenn).

Mpnbop He AormKeH nogsepraTbCa CUITbHOM BUBpauum.

B npou3BOACTBEHHbIX MOMELLEHUSIX, [Oe NPUCYTCTBYIOT
3NEeKTPOMarHUTHbIE U3NYyYeHUs, PEKOMEHOYETCS SKpaHMpOBaTb BCe
YyBCTBUTEmNbHBLIE K NoMexam Lenu. PekomeHOyeTcss akpaHMpoBaTb
BCE COEOMHWTENbHble NpoBOoAA  MNEPBUYHLIX  AATYMKOB  C
nsmeputenbHbiMM npubopamn. He pgonyckaetcs npoknagbiBaTb
npoBoga CrabOTOYHbIX Lernerd COBMECTHO C  MpoBodamu,
NOABOAAWMMIU  ceTeBoe HanpsbkeHume. B kayecTBe akpaHa
[AOMNycKaeTcsl WUCMonb3oBaHWe MeTannmMyecknux Tpyo U kopoGoB.
3asemneHune akpaHa pekomeHayeTcsl AenaTb TONbKO B OOHON TOYKe
N TONbKO Ha CTOPOHE MPUEMHMKA curHana (B HernocpeacTBEHHOM
GrnM30CTN OT KNEMMHOW Konoaku npubopa).
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7 NpaBuna TpaHCNOPTMPOBAHUA U XPaAHEHUS

Mpubop TpaHcnopTMpyeTca BcemMu BuMAaMu TpaHcrnopta B
KPbITbIX TPaHCMOPTHbLIX CpeacTBax. YCNoBWUs TPaHCMOPTUPOBAHWUS
JOIMKHblI cooTBeTcTBOBaTh ycrnosuaMm 5 no NOCT 15150-69 npwu
TeMnepaTtype okpyxawulero Bo3gyxa oT -50°C po +50°C, c
cobntogeHneM Mep 3awmTbl OT yoapoB M Bubpauui. Ycrosus
XpaHeHus npubopa B TPaHCMOPTHOW Tape Ha CKnage M3roToBUTens
n notpebutena [omkHbl cooTBeTcTBoBaTh ycnosusm 1 no MOCT
15150-69. B BO3gyxe He OOSMKHbI MPUCYTCTBOBATb arpeccuBHbIe K
matepuanam npubopa npumecwm.

8 Tpeb6oBaHusa 6e3onacHoOCTU

Mpn oakcnnyaTaumm npubopa Heobxoaumo  cobniogatb
TpeboBaHua 6esonacHocTW, npegycMoTpeHHole B «[lpaBuna
TEXHWYECKOW 3JKChnyaTaumMn 3MNeKTPOyCTaHOBOK noTpebuTenen» u
«[Mpasuna TEXHUKM 6esonacHoCTH npu aKcnnyarauuu
anekTtpoyctaHoBok», [OCT 12.2.007.0, NOCT 12.1.019, TOCT
22261.

Tak kak npubop He coaepXut COOCTBEHHBLIX CpencTB
OTKITHOYEHNST OT CETU MUTaHUS, BbIKMYaTeNb JOMKEH ObiTb BCTPOEH
B CETb 3[j@aHUNSA, B KOTOPOM 3KCnnyaTupyetca npnbop.

9 KomnnekTtHocCTb

B cocTtaB koMniekTa NoCTaBKN BXOAAT:

S TIPUBOP. .. 1 wr.
- KomnnekT kpenneHun (ans wmToBoro kopnyca)...... 1wt
e 1= (e 1 (] o1 P 1w,
R 1= (o] =] <= T 1wt
- OTBeTHbIE pasbeMbl (4119 LWMTOBOrO Kopnyca)........ 2 Wr.
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10 NapaHTUNHbIEe o6A3aTenbLCTBa

N3rotoButens rapaHTupyeT COOTBETCTBME npubopa
TpeboBaHMsSIM pasgena 2 HacTosiero macropTa npu cobnoaeHuu
notpebutenem yCrnoBui aKcnnyaTauuu, XpaHeHus 7
TPaHCMNOPTUPOBAHMUS.

M@apaHTUHBIM  CPOK  aKcnnyaTauum  ycTaHaenmuBaetca 12
MecsaueB OT AaTbl Npogaxu, HO He Gonee 24 mecsueB C MOMEHTa
N3roToBNeHns.

B cnyyae notepu npubopom paboTtocnocobGHOCTM  mnn
CHWXEHMS roKasaTenen, ykasaHHblX B pasgene 2 HacTosiero
nacrnopTa, nNpu ycrnoBuu cobMaeHns NpaBUbHOCTU MOHTaXa U
YCINOBUIM  3KCMIyaTauum  HacTosiLero nacnopta notpebutens
0hOpMNSAET peKnamMaLMOHHbIA aKT B YCTAHOBIIEHHOM MOpPSiaKe W
OTNpaBnsieT ero BMecTe C HeucnpasHbiM Npubopom no agpecy
npeanpusitmus narotosutens (cm. n. 13 ObpartHas cBA3b).

11 CBuaeTenbCTBO O NMPUEMKE

Mpubop  «OPOVHAP »
3aBofcKon Homep Ne COOTBETCTBYET
pasgeny 2 HacToAWEero nacrnopta W npusHaH [ofgHbIM - K
3KCnnyartauyunn.

[aTa Bbinycka

M.IT.

Mpeactaeutens OTK

[ata npogaxn
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12

Heobxoanumo

dopma 3aKasa

MpuGop BbINyckaeTcss B pasnUyHbIX MoaUdUKaLMAX, NO3TOMY

TO4YHO

YKa3blBaTb

Tpebyemyto

KoMnnekrtayuto,

COrMacHO NPUHSITON U3roTOBUTENEM MapKUPOBKe

B GnaHke 3akasa HeoOx0aMMOo yKasaTb:

- TMN Kopryca (LWMTOBOW UMW HacCTeHHbIN);

- TMN  BbIXOQHOrO
ONTOTPaH3NCTOP);

- TMN BXoAa
MEeXaHU4YeCcKn

Kackaga

TUna

(pene,

«Cyxou

onTocMMmnucTop,

(patuMk ¢ p-n-p UM N-p-n CTPYKTYpOW;
AaTyYnK

KOHTaK™ n

KOHAOYKTOMEeTpU4eckme gat4ymkn MOXHO noAknk4aTtb B obounx

cnyyasx);

— Hanuuue uHTepdenca RS-485.

OPAMHAP | X1/X2/X3/X4/ X5/

Tun UcnonHeHus

L - wutoBon
H - HacTeHHbIN
D - Ha DIN penky

Tun BXO#OB

A- KOHOYKTOMETpU4yeckue,
©EeCKOHTaKTHble npn,

MexaHu4yeckue
B - 6eckoHTaKkTHble pnp

Tun BbIXoOOB*

PPP - pene

CCC - ontocummncTopsl
KKK - TpaH3ncTopbl

*BO3MOXHbI  NnoOble

KoMbuHaumm

anemeHToB (PPC, PCC,PCK 1 1.8.).

VHTepdenc

RS - RS485 Modbus-RTU

MutaHwe

AC220 - ~95-245B 50y

BbIXOOHbIX CUNOBbIX
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Ecnn komnnektaumMsi He YykasaHa, TO noapasyMeBaeTcs
cTaHgapTHas moaudukaumns npunbopa: «OPONHAP-LLY/
A/PPP/AC220 (KOoHTponsiep YpPOBHA C TpeMsa penenHbiMn
BbIxod4amu, nutaHnem o1 cetn [(95-245)B, and nogknoyeHus
KOHOYKTOMETPUYECKMX, MEXaHUYECKMX [OaTYMKOB W [aTYMKOB C
OTKPbITbIM KOMNIIEKTOPOM N-p-N CTPYKTYPbI).

lNpumep:

Ctpoka 3akasza “OPOUHAP-LU/A/PPC/AC220/RS” o3Ha4aeT
cnegytwowee: KoHTponnep ypoBHs cepun OPOVHAP ¢ pgBywms
pernenHblM BbIXOAaMW W  OAHUM  OMTOCUMWUCTOPHBLIM  BbIXOAOM,
nuTaHnem ot cetn ~(95-245)B ana NOAKMYEHUS MexaHUYecKuX
OAaTYNKOB TMNA KCYXOW KOHTaKT», KOHAYKTOMETPUYECKUX N OATYMKOB
¢ OK n-p-n CTPyKTypbI, UMPPOBLIM NHTEPENCOM.

13 O6paTHas cBA3b

Co Bcemu BomnpocamMn U MnpennoXxeHnamm obpawanTtecb Mo
agpecy O9neKkTpOHHOMW nouThbl support@automatix.ru wnn no
TenedoHam:

(812) 327-32-74, (812) 928-32-74
MouToBkIN agpec: 191104, r. CaHkT-lNeTepOypr, ab.awuk 59.
Odwuc, cknag, BbicTaBka:

r. CankT-lNeTepbypr, yn. MonutexHuyeckas, g. 29, CMerry
(MonuTtexHnyeckun YumeepcuteT), MngpoTexHnieckmii kopnyc 1,
KoM. 246.

ﬂporpaMMHoe obecneyeHne u AonoJiHnTenbHasn MHd)OpMaLlI/lFl
MOTryT ObITb HanaeHbl Ha HaLWeM MHTEPHET canTe www.automatix.ru
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MpunoxeHune b NabapuTHbIe N yCTaHOBOYHbIE

pasmepbl
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+0,2
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<15
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Puc. B1 MabapuTHble U yCTaHOBOYHbIE pa3Mepbl
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