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1. OMNCAHWME

Crektpon-601-Exd-H/M-HART/Modbus mpexncrasiser coOoii u3Bemiareab MOKAPHBIA IUITAMCHH
uHdpakpacuoro/ ynerpadpuoneroporo (MK/Y®D) nmanazonoB. M3Bemarenb COOTBETCTBYET
TpeOOBaHUSAM TEXHUYECKHX CpencTB moxkapHoi aBromatuku no I'OCT P 53325. Hzpemarens
BBIMIOJIHEH B COOTBETCTBHM C TPEOOBAaHMSIMHM MHPOBBIX CTaHAAPTOB, JJS BBICOKOHAJIE)KHOTO
OoOHapy>KeHHsI MCTOYHMUKOB BO3TOPaHUS B COYETAHHHM C BBICOKOW CTENEHBIO 3aLIUTHI OT JIOKHBIX
cpabarbiBaHU. BBINOIIHEH B COOTBETCTBUU C TPEOOBAHHUSIMU Ha B3PBHIBO3AIIMIICHHOE 000PYI0BaHUE
rpymnbl I u moarpynm A, 11B, 1IC o TP TC 012/2011, TOCT 30852.0 (MBK 60079-0), TOCT
30852.1 (MDK 60079-1) u coorBercTByeT MapkupoBke B3pbiBosamuthi PB EXdI/LIEXdIICTS.
W3Bemiarenp mpepaHa3Ha4YeH Ui MPUMEHEHHUS BO B3PBIBOOIACHBIX 30HAX MOMEIICHUN M HAapyXHBIX
YCTaHOBOK, a TakKXXe B IIO/J3EMHBIX BBIPA0OTKaX IMIAXT, PYAHUKOB W WX HA3E€MHBIX CTPOCHHSIX.
Konctpykuus mpubopa 1 cxema pacroiIOKEeHUs JaTYUKOB, TIO3BOJISAET MOIYUUTh PE3yIbTHPYIONIYIO
auarpaMmy OOHApy)KEHUsT MCTOYHUKOB BosropaHus B Buae 90°-ro konyca. Curnan «I[1OXKAP»
dopmupyercss Toapko Torma, korna MK m Y@ natymku perucTpupyroT MPHCYTCTBUE IUIAMEHH
OJTHOBPEMEHHO.

CrangaprHas KoHGUrypauus u3Bemaress BKiIodaeT B ceds pene curnana «I[1IOXKAP», u ontopene
curHaia «HEUCIIPABHOCTb». Cynep-spkuii cBeTOAMOA Ha JMIIEBOM IaHEIM UW3BelaTels
BBIMIOJIHSICT (YHKIMKM WHIUKatopa cocrosHuii. Kopnyc wu3Bemarens Crekrpon-601-Exd-H-
HART/Modbus Beimonsen u3 Hepxkasetomieit cranu (12X18H10T), kopryc u3Beniarens CreKTpOH-
601-Exd-M-HART/Modbus BeimonseH u3 ornuHKOBaHHOW cTamu (ctamb 10) ¥ UMEIOT CTENeHb
3amuThl o0onoukoit (IP68) ot Bo3aeiicTBus BHemIHE# cpenbl. Bo3MOXXHOCTE pabOThI M3BEIIATENS B
TeMIepaTypHoM auana3zose ot munyc 70°C no mroc 75°C.

2. XAPAKTEPHBIE OCOBEHHOCTMW
1 IloBbllneHHas YCTOMYMBOCTb K BJare, M HHU3KUM TeMIlepaTypaM 3a CYeT IpUMEHEHHUs
KOHTPOJIMPYEMON MUKPOIIPOILIECCOPOM CXEMBI [T0I0IPEBA.
1 Bo3MoxHOCTB BKIIOUEHUS (QYHKIIUH I1O0TPEBA.
1 CrangaptHas kommuiektanus ¢ pene curHana «[IOXAP», wu onrtopene curHana
«HEUCITPABHOCTDb».
1 Ucnonw3zoBanue cymep-spKoro CBETOaMOAa HWHAUKAIMU pexkuMoB wu3Bematens («[1OXKAPy,
«HENUCITPABHOCTDb», «J];E)KYPHBIPT», «[TOJJOT'PEB»).
1 PaGora no uyeTsIpexnpOBOIHOM JTUHUH CBA3H.
1 Hepenaua curnana «HEMCITPABHOCTDb» no 4eTslpexnpoBOIHON JIUHUY CBS3H.
1 OrtBevaeT COOTBETCTBYIOIIUM HOPMaM IO YCTOWYMBOCTH K Paauo- U DIEKTPOMArHUTHBIM
roMexam 1o 3 rpymre.
B3peiBozanmuiménHoe HCoTHEHHEe KOpIyca, OTBevatoliee TpeOoBaHUsIM MUPOBBIX CTAHIapPTOB.
KoHcTpykius u3Bemaresns ¢ UCIoJIb30BaHHEM BCTPOSHHOTO OTCEKa KOHIIEBOM 3a/1€7IKU Kabesen.
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ABTOMaTHuecKas MpoBepkKa omnTHYeckux 1memneil. M3 B e wa T e nb He TpebyerT
HewHeW TecTOBOW nNamMnbl ANS NpPpoBepPKW ero pabdon1

ﬂ Hcnonbs30BaHNE MOHTAKHOTO KpOHHJTCf/'IHa, O6J'ICI"‘-I&IOIJ.[CFO HallCJIMBaHHUEC U3BCIIATCIIA.
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3. TEXHUWYECKWE XAPAKKHEPUNC

Tabmua 1
XapakTepucTUKa 3HayeHue
CriekTpanbHasi 4yBCTBUTEILHOCTD, HM Yo 185 = 260
K 4300
YysctButenbHocTh 1o 'OCT P 53325 1 xnacc
Bpewms cpabaTbiBaHus, CEK 10*
Yron 0630pa, rpaj 90
Y CTOWYMBOCTD K MIPSIMOMY CBETY, HE MEHEE, JIK [laviiia Hara THBati 2000
JIFOMUHECIIEHTHAS JamIia 7000
YcToiUnBOCTD K (DOHOBOW OCBEIIEHHOCTH, CO37[aBAEMOM MPSIMBIM U 95 000
OTPaKEHHBIM COJHEUHBIM U3JIyY€HHUEM, HE MEHee, JIK
Hanpshxenue nutanus, B 18 + 28
Tok notpe6nenns B pexume «JEXYPHbBIN», | c monorpesom 300
He OoJiee, MA 0e3 moiorpena 50
«CyXHe» KOHTAKTHI (C perne)
Tok notpebaenus B pexume «IIOKAP», C IOJIOIPEBOM 320
He Oonee, MA «CyXHe» KOHTAKTHI (C perne) 70
0e3 mojiorpena
Harpy304Hble XapaKTEpUCTHKHU «CYXOT0» Harpsbkenue, B 30
KOHTaKTa peJe, He boyee TOK, MA 100
Bpemst BoccTaHOBIICHMS, HE MEHEE, CeK 8
TemneparypHblii 1uana3zos, °C Oes moxorpesa 40 475
C IOJIOTPEBOM —70 ~+75
CreneHb 3aIuThl 000104KOM, IP 68
Knumarnueckoe ncrnogHeHue YXJI1
["abapuTHBIC pa3Mepsl, MM 300 x 200x130
Macca, He 0ozee, Kr 4

*TLOoatsHMEOW ., EMlsOdetse € O
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Pucynok 1 — 'abapuTHbIe pa3mepbl U3BELIATENs C KPENEeKHO-FOCTUPOBOYHBIM YCTPOMCTBOM

4, ObWAA UWHPOPMAULUUMA MO MNPUMEHEHWIO
A1LYCTPOWMCTBO U NMPUHUWMN PABOT b

HpI/IHI_[I/IH I[GI\/JICTBI/ISI H3BCHIATCJIA OCHOBAH HA aHAJIM3C CIICKTPA U3JIYYCHUA SJICKTPOMArHUTHBIX BOJIH
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OTKpBITBIM OYaroM IilaMeHu. M3BecTHO, YTO MpOLIeCC TOPEHHsS COMPOBOXKAACTCA H3ITYyUCHHEM
JNIEKTPOMArHUTHBIX BOJH B JHMAMa3oHE. OT KECTKOro yiabTpadHOIeTOBOTO, 10 JajJbHETO
nH(ppakpacHOro (B 3aBHUCUMOCTH OT TPOJYKTOB TOPEHHUS STOT JAMAINA30H PACHpPOCTPAHSETCS OT
JIECATKOB HAHOMETPOB JIO JECATKOB MHKpomeTpoB). [lns OGornee mocToBepHOro oOHApY:KEHHs
OTKPBITOTO OYara IUIaMeHHU W3BelIaTellb OCHAIIEH JABYMsI YyBCTBUTEIBHBIMHU 3JIEMEHTaMU, KaXKJIbIi
U3 KOTOpbIX paboTaeT B CBOEM crekTpe wusnydeHus. IlepBbiii snemeHt paboTaer B
yIbTpauOJIETOBOM JAHWana3oHe, C JUIMHaMH BoJH OT 185 nHanomerpa mo 260, BTOopoii — B
nH(ppakpacHOM nuarnazone, ¢ JuiuHOW BoJHBI 4300 Hanomerpa. OJHOBPEMEHHOE MPHUCYTCTBUE
CUTHAJIOB OT YYBCTBHUTEIBHBIX JJIEMEHTOB Ha MPOTSKEHHH OINPEAeIEHHOIO BPEMEHHU H3BEILATENb
WHTEPIPETUPYET KaK MOSIBIICHUE B OXPaHSAEMON 30HE OTKPBITOro ouara ruiameHu. OOHapyKUB ovar,
u3Bemarenb Qukcupyer mnonoxenue «I[1OXKAP», mpu koTtopom (GOpMHUPYET COOTBETCTBYIOLIHE
COOOIIIEHUS B BHJIC: CBETOBOW MHIUKAIINH, TICPEKITIOUCHUS MEXaHUIECKOTO pesie Wi (hOPMHUPOBAHHUS
OTpeIeTIEHHOTO YPOBHS TOKA B MUICH(E CUTHAIM3AIMH TPUEMHO-KOHTPOJIBHOTO TIprOopa.

Jlia sKcrutyaTaluu u3Bemarenst B objactu HU3KuX Temnepatyp (Hmwke — 40 °C) BHyTpH umeercs
BCTPOGHHBIM TEPMOCTaT — YCTPOWCTBO, KOTOPOE C IOMOIIbI0 HArpeBaTeNbHBIX 3JEMEHTOB, B
ABTOMATUYECKOM PEXHME CIIOCOOHO MOAEPKUBATh BHYTPHU KOpIlyca pabodyro TeMIeparypy.

JHIeBaA IIaHEIb OCHOBAHHE

OTBEPCTHS MOJ Kal. BBOJIBI
3alUTHAS pelleTKa
KopIyc
H3BeIaTe s
CMOTPOBOE OKHO

CBeTO,E[IIOJ_IHHﬁ > =
HHIHUKATO
R
) ®

a -

CMOTpPOBOE ' @
OKHO

oonT
3a3eMIIeHUS

KpeleXHO-I0OCTHPOBOYHOE
YCTPOICTBO

Pucynok 2 — BHemnuii Buj n3BeniaTens

42CBETOANOAHBIA UHOAWKATOP COCTOSHWUA

Cynep-apKHil CBETOIMOJ] CIYXKHUT HHANKATOPOM PEXMMOB paboThl m3semarens — «IEXYPHBINy,
«ITOXAP», <«HEUCIIPABHOCTbBy», <«IIOJOI'PEB». CooTBeTcTBHE TEKYIIUX COCTOSHUUN
M3BeLIaTeNsl peKuMaM WHANKALMK CBETOAMO/1a IPUBECHBI B TAOIUIIE 2.



Tabmura 2

CocTosiHME U3BEIATEs CBeueHue CBETOAN01a
1 OnunapHbie BCOBIIIKKA KPACHOTO I[BETA C MEPHUOJIOM 7 CEK
Hanpsbxenue nutanus BKIOYEHO, IIpH BKIIOYEHHOM pexume «HeucnpaBHOCTB» .
pexum «JEXXYPHBIM» (otcyTcTBHE
HEUCIIPAaBHOCTHU WJIH MOXKapa) 9 JIBoiiHble BCIBIIIKKA KPACHOTO LIBETA C MEPUOAOM 7 CEK
P OTKIIOYEHHOM pexkume «HeucnpaBHOCTBY.
Pexxum «HEUCITPABHOCTDb» OnuHapHbIe BCIBIIIKA KPACHOTO LIBETA C MEPUOJOM | cek.
Pexxum «I1OXKAP» [TocTossHHOE TOpEHNE KpaCHBIM LIBETOM

*TLOoatsHMEOW EMlsOdese € O
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43.TTOMEXOYCTOMNYUBOCTHDb

Vcnonb3oBaHue ABYX /[AMANa30HOB HU3JIY4EHUs Uil OOHapy)KEHUs ouara IIJJaMeHH, IO3BOJIMIIO
MaKCUMAaJIbHO TOBBICUTh ITIOMEXOYCTOMUMBOCTh M3BEILATENIsA, IPAKTHUECKU UCKIOYUB BO3MOXKHOCTb
MOSIBJICHUSI JIOKHBIX cpaOaThlBaHUIl OT TakuX ()aKTOPOB Kak: pydHas IyroBasi, aproHHasl CBapka,
IPSIMOI COJIHEUHBIH CBET, 3epKaJIbHble OJUKU OT OTPa)KaroIUX MOBEPXHOCTEH, OCBETUTENBHBIX U
HarpeBaTelbHbIX IPUOOPOB U TakK Aajee.

Tabnuia 3 - YcToMYnBOCTh K HICTOYHHUKAM JIOKHOM TPEBOTH

. Ocgemennocts| Peakmus mpu | Peaxius 6e3
HcTouHUK JI0KHOM TPEBOTH
(1K) MOIYJISIIAN MOIYJISIIAN
Y cTOWYIHUBOCTE K ONITHYECKOMY HU3JIYISHHUIO B
Y HBIYE 80000 Her tpeBoru | Her TpeBorn
BUJIUMOM JaNa30HE CIIEKTpa
HeMoaynupoBaHHOI0O U3IydeHUs OT 2 JIaMIl
YHP i 2000 Her tpeBoru | Her TpeBorn
nakanuBadus 100 Bt
MonynmupoBaHHOTO U3IYUESHUS OT 2 JIaMII
Y i 2000 Her tpeBoru | Her TpeBorn
HakanuBaHusg 100 Bt
HeMoaynupoBaHHOI0O U3Iy4eHUS OT 2
YHp - 7000 Her tpesoru | Her TpeBoru
JIIOMHHECIIEeHTHRIX Jlamm 40 Bt
MoaymMpoBaHHOTO U3TyYEeHUS OT 2
e v 7000 Her tpeBoru | Her TpeBorn
JIIOMUHECHIeHTHBIX Jiamn 40 Bt

44 OAKTOPB®BHNXAKOWLWMNE PEAKUWNIO U3 BIEWATEI/

Pnsmyeckmne nperpaagtl
CTekno0 W INIEKCHUTIIAC CYIICCTBCHHO CHMXXAKOT YPOBCHb OHCPIrUM HU3JIIYYCHHSA W HE JOJIKHBI

HaXOJUTBCS MEKY U3BEIIATENIEM U TIOTEHIIMAIBHBIM HCTOYHUKOM BO3TOpaHUsI.
Mesxay u3BeIaTesieM U KOHTPOJIMPYEMOW 30HOM He cliefyeT pacmojiaraTh Kakue-nmuoo ¢usnueckue
00BEKTHI, KOTOPBIE MOTYT 3aropakuBaTh 30HY 0030pa.

3arpasHeHwMne onTuMnyYecKkKOIMml yacTWu mn3pewartTenAd



Haxopsmecs B OKpyKarolled cpeie 3arps3HAIONIME BELIECTBA, TaKWe KaK IblIb, TPs3b JHOO
IUIEHKOOOPAa3yIoIIie MaTepralibl CHIDKAIOT AaJbHOCTh OOHAPYKEHHUS, TIOITOMY CJIEIyeT IPOBOIUTH
MEPUOJNYECKYIO0 OUNCTKY ONTUYECKON YacTU U3BELATENS.

5. MOHTAM3BEWATENHA
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5.PACIMNMONOXEHWNWE W3BEWATENA

W3Bemarens JOMMKEH  pa3Mellartbes TakuM — o0pa3oM, 4ToObl  00ecnedyMTh — HawIydlIuil
OecrpensaTCTBEHHbIH 0030p 3amuiiaeMoil 30HbI. [Ipy 3TOM AOKHBI OBITH IPUHATHI BO BHUMAaHHE
cnenyomue GakToph:

1 Omnpenenenne Hanbosee BO3MOKHBIX HCTOUHUKOB BO3TOPAHUH.

1 VYBepenHOCTH, UTO IS AJEKBATHON 3aIUTHl KOHTPOJIUPYEMOM 30HBI UCIIOJIB3YETCSI IOCTATOYHOE
KOJIMYECTBO U3BEIIATENEH.

1 PacnonoxeHue u HalelMBaHUE M3BELIATENs JTOHDKHO OBITh IMPOM3BEIEHO C YUETOM PAacCTOSHUSA
JeWcTBUS U yriia 0030pa U3BEIIATENs.

1 Oo0ecneyenue NErkoro AOCTyNa K W3BEIIATENIO IS MPOBEACHUS padOT MO MEPUOIUYECKOMY
00CITy’)KMBaHUIO.

1 U3Bemarenb okeH OBITH HallelleH HA OOBEKT MO0 HUCXOIALIEH MO YIJIOM K TOPU3OHTY, IO
kpaitaeir mepe, 10 - 20 rpagycoB (cM. puc. 3), 4TO MPEAOTBPAIIAET CKOIJICHHE BJIard Ha CMOTPOBOM
OKHE.

1 Jnsg monmydeHus HaWy4ylIMX TOKa3aTeslel paloThl, W3BEIIaTeNb JOJKEH MOHTHPOBATHCA Ha
KECTKOM MOBEPXHOCTHU, HE MOABEPKEHHONU BUOPALIUSM.
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ITpapunbHAA OPHEHTALA

Pucynok 3 — YcraHoBKa n3BewaTesst 1o OTHOLIEHUIO K TOPU30HTY
52NPOUEAYPA MOHTAXA W3IBEWATENA

MoHTa)x u3BelaTens Ha 00BeKTE AOJIKCH IMPOU3BOAUTHCA B COOTBETCTBUU C YTBCPKIACHHBIM B
YCTAHOBJICHHOM TTOPAAKE ITPOCKTOM pa3MCUICHUA CUCTEMbI, B COCTABC KOTOpOI71 OH HCIIOJIB3YIOTCH.

[lepen MoOHTakOoM H3BemIaTesi HEOOXOAMMO MPOM3BECTH BHEIIHUI OCMOTP, OCOOCHHO OOpPaTHUTH
BHUMaHUE Ha:

1 oTcyrcTBHE MOBpEXACHUN KOpITyca U CMOTPOBBIX OKOH;

1 Hamuuue cpeicTB YIJIOTHEHHs KaOeNbHBIX BBOJOB U OTCYTCTBUE UX MOBPEXKICHUIH;

1 Hamuume Bcex KPEMEKHBIX 3JIEMEHTOB (0OJTOB, raek, maid) B COOTBETCTBUU C MPOEKTOM
pa3MelieHus U3BeIaTess Ha 00bEKTe;

1 orcyrcTBHE nOBpeXAEHHUIN KIEMMHUKA,

1 oTcyrcTBHE MOBpEX)ACHUHN 3a3eMIISIONIUX YCTPOMCTB.

JlJis yCTaHOBKM ¥ MOHTaka M3BeLIaTessi HE0OOXOMMO BBIIOJIHUTH CIEAYIOLIEe:

1 omnpenenuTh MECTO YCTAaHOBKU M pa3METUTh MECTO KpeIuleHus, puc. 1;

1 3akpenuTh KpenexHO-FOCTUPOBOYHOE YCTPOUCTBO HA paboueM MecTe;

1 orkpyruth 3 QUKCHUPYIOUIMX BUHTA U OTAEIUTh OCHOBAaHUE ¢ KaOEIbHBIM BBOJIOM OT KOpIlyca
W3BeILaTeNs, IPU 3TOM OTCOEANMHUTH BHYTPEHHUHN 1IIei};

1 ycraHOBUTH Ha KpPENEKHO-IOCTUPOBOYHOE YCTPOMCTBO OCHOBaHHME C KaOEIbHBIM BBOJOM H
3a)UKCUPOBATH €T0 BUHTOM W KOHTPralKou;

1 ocymecTBUTH 3MEKTPUUECKUI MOHTAX COTJIACHO II. 5.3;

1 Ha 3agHEl KphblllIke U3BENIATENs C BHYTPEHHENW M HapY>KHON CTOPOHBI PACIIOJIOKEHbBI OOITHI JJIs
MOJIKJIFOUEHUS 3a3EMJIAIOIUX TPOBOJHHUKOB;

I mepen ycTtaHOBKOHW KOpITyca H3BeIIaTeNsi C OCHOBAaHWEM KaOeIhbHOTO BBOJA, HEOOXOIMMO
MOJKJIIOUUTh BHYTPEHHUM HUIeH(] M MOJOKUTh CUIIMKAresb (IIOCTaBIseTCs B KOMILJIEKTE) B KOPIYC,
3aBEPHYTH 3 (PUKCHPYIOLIUX BUHTA;

1 noBepHyTh, wu3BemaTeNb 7S NPABWIBHOTO HAlENMBaHUS Ha KOHTPOJIHUPYEMYIO 30HY,
3a()UKCUPOBATH.



539NEKTPUUYBCKMOHT A X

TpeboBk@aHmMpOBOALaAM N Kabensawm.
[Tpu s1eKTPOMOHTaKE U3BEIIATENS JOIKHBI HCIIOIh30BATHCS OPOHHPOBAHHBIC TIPOBO/IA CEYCHUEM HE
menee 0,75 mm2. CedeHue TPOBOJOB BHIOMpPAETCA B 3aBHCHMOCTH OT KOJHMYECTBA M3BELIATENei B
CUCTEeMeE, HANPSHKEHUSI TUTAHKS B SJICKTPOCETH | JUTMHBI KaOelIsl.

ObecneyeHMe BnarosawmMuwéHHOCT N .

Bo BpeMs MOHTaxHBIX pabOT Ba)XHO NPUHATH MEPbI, YTOOBI HE JOMYCTUThH IONAJAaHUE BJIArd B
JNEKTPUYECKUE COCIMHEHUS WM BHYTPEHHUE KOMIIOHEHTh wu3Bemarens. (OOecnedeHue
BJIArO3aIIUIIEHHOCTH HEOOXOIUMO I COXPAaHEHHS PabOTOCIOCOOHOCTH CHCTEMBI B IIpOIIecce
BKCHJIyaTaI_II/II/I, HpI/I 3TOM OTBETCTBCHHOCTH 3a BBIIIOJIHCHHUEC JOTUX Mep JICKUT HA MOHTAXHO-
HaJIaJ0YHON OpraHU3alMH.

MpouyuegpgyIp& TpMYyeckKar o MOHT axa
B cooterctBuu ¢ 'OCT 12.2.007.0-75 u3Bemaress OTHOCUTCS K Kitaccy 3amuTsl — |11

Kopnyc u3Bemarens o00pyaoBaH AByMs OTBEPCTUSAMHU Uil KaOEeTbHBIX BBOJIOB C pe3bboit M20*1,5.

IIpu 21EKTPOMOHTAXkE H3BEIIATeNs J0KHA COOTI0NATLCA CIeAYIOIIas IPoLeaypa:

Bce BHelIHME NPOBOAA MOABOAATCA K M3BEIATENI0 uYepe3 BHYTpEHHee KIEMMHOE OTelIeHHE,
ABJIAIOIIEECS COCTaBHOM uacThio M3BemaTens. Mcmonbsyrorcs Haxkumuble kiemmbl WAGO ns
npoBo10B cedenueM ot 0,08 Mmm? 110 2,5 MM2.

Ha puc. 4 mnokazanbl KJIEMMHBIE KOHTAKThl, PAaCIIOJIOKEHHbIE BHYTPU KIEMMHOIO OT/AEJICHUS
n3Beniarens. Ha puc. 6 ykazaHa cxema KJIeMMHBIX KOHTAKTOB.

&l Nel
A
A
|
i No2
| Ne3
|
&
No5 Ne4

Pucynox 4 — KnemMHas miata u3Bemaresns

O6o3HaueHue K PUCYHKY 4:
Jhxammiep Ne2 moaxmtodaeT BHyTpeHHUM pesuctop HomuHanoMm 470 Owm. IIpu ycTaHOBKE BHEIIHHX

PE3UCTOPOB BHYTPEHHHM PE3UCTOP MOKET OBITh OTKIIOUEH yAaleHueM kammepa Ne2, puc. 5.
Jlxamnep No5 moakmrouaer nuranue s pesxkuma «[1OJJOI'PEBy, puc. 5.
VYcranoBka mkamiiepoB Ne 1, 3, 4 o0s13aTeNIbHBI U JOIKHBI COOTBETCTBOBATH PHC. 4.
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0|2
0|3

Pucynok 5 — YcranoBka mxamiiepa

Onucanue K puc. 5:
[Tpu 3ambikanuu koHTakToOB 1 1 2 — BKIJL. I1Ipu 3ambikanun 2 u 3 — BBIKJL.

I= + + g
_ _ ]
= NO1 MA .
LL o0
= Coml MB o
o) (ned
o NC1 GND
= NO2 +H - <
T — =
> Com2 -H Zs
[ T &
o NC2 GND

Pucynok 6 — Cxema KJIeMMHBIX KOHTaKTOB

IIpu  mpoknagke  OpOHMpPOBaHHBIM ~ KaOeleM  MOHTaX  IPOU3BOAMTE B CJeXyIOLIei
MOCJIEI0BATENbHOCTH:
1 cHATH HapyXHYIO M30JIMIO Kalens Ha JuiuHy 140 MMm;

1 cuars Oponto Ha ayuHy 80 MM;
9  cHATH BHYTpEHHIOIO U30JAIMIO HA 50 MM;

OcCyIIecTBUTh MOHTQX COCITUHHUTEIBHOTO Kalenss B kabenpbHOM BBoje, puc.10-11 u coeawHUTH
MIPOBOJTHUKHU B COOTBETCTBHU CO CXEMOW MOIKIFOUEHUS, prc.7-9.

6. OMWCAHWE WHTEPWEBEQRATENA

N3Bemarens B 3aBUCUMOCTH OT Moaudukaruu, misi oomeHa nanHbeiMua ¢ [IIIKII, moryr ObITH
OCHAIIIEHBI clenyromumMu  uHTepdericamu: 1mdpoBeiM  uHTEpdeiicom RS485 ¢ mommepkkoit
npotokora Modbus RTU, tokoBoii metieit 4+20 MA ¢ moaepskkoit rexaonorun HART, 1o u Tem
Y JPYTHM OJTHOBPEMEHHO TI0 CIICIIHAIbBHOMY 3aKas3y.

6.1 HART

W3Bemarens mpenHazHaueH s BBIAAYM CUTHAJIU3AIMM HA TNPUOOP MPUEMHO-KOHTPOJIbHBIN
nokapHelii ¥ oxpanHo-nokapHelid (ITIIKIT) npy BO3HUKHOBEHUH MOXapa B Moje ux 3peHus. CBs3b ¢
IIIIKII ocymiecTBisfgeTcs MO CPEICTBAM aHAJIOTOBBIX KaHalnoB 420 MA, CyXHX KOHTakTOB peje
«TOXAP» u «<cHEUCITIPABHOCTDb», a Taxxe nudposoro kanana HART, B KOTOpOM comepKUTC
BCSL MH(OPMAIMS O COCTOSIHMH u3Bematens. B pexume «JIEXXYPHBIN», npu otcyrcTBum ouara
BO3rOpaHMsl U TOJIHOW MCIPABHOCTH HW3BELIATENs B aHAJIOrOBOM KaHale 4+20 MA ynepuBaeTcs
TOKOBBIN cUTHAJ ¢ ypoBHEM B 4 MA, pene «IIOXKAP» otkimoueno, a pene «HEMCITPABHOCTDb»
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BKItOYeHO. [Ipu oOHapykeHMM H3BelaTelIeM oOuara BO3TOpPaHUS B TEUEHHE YCTAaHOBJIEHHOTO
BpPEMEHH, MO0 yYMOJYaHHIO 3TO Bpems paBHO 10 cekyHmam, WM3BemIaTeNlhb HAYMHACT NEPEAaBaTh B
aHAJIOTOBBINM KaHa) curHai ¢ ypoBHeM B 10-11 MA, a pene «IIOKAP» nepeBoautcs Bo BKIIOUEHHOE
cocrosinue. [Ipy BOSHUKHOBEHUH HEUCIIPABHOCTH, B AHAJIOTOBBIN KaHAJI NepeaaéTcsl TOKOBBIN CUTHAII
c ypoBHeM B 2 MA, a pene «HENCITIPABHOCTD» Bbikntouaercs.

Paboty ananoroBoro kanana 4+20 MA MOXXHO OTKJIIOYHUTh, YOpaB jkamiep Ned Ha pucyHke 4, pH
3TOM B KaHaje curHai ¢pukcupyercs Ha ypoBHE 4 MA. DTO HEOOXOIUMO CIeNaTh TOJIBKO B ClydYae,
ecM mpesmnoiaraeTcss pabora uspemaresns mo nudposomy uHTepdeiicy HART B MHOroroueyHom
pexuMe, T.€. KOIjla K KaHaJly MOAKIYeHo Oojee omHoro u3Bemareis. Padory pene «[IOXAP» u
«HEUCITPABHOCTDb», Takxke MOXHO 3allpeTUTh, YCTAHOBUB COOTBETCTBYIOIIMI OUT B COCTOSIHHE
«0» B peructpe ycTaHOBOK. DTO BO3MOXHO C/I€TaTh TOJBKO ¢ oMomisio komang HART-nporokona.
[To ymom4anuto 3TOT OUT ycTaHOBIIEH B cocTtostHue «1», T.€. pabora pene paspemena. Jxammep No2
MOAKJIIOYAET BHYTPEHHUN HArpy304HbId pe3uctop HoMuHAIOM 470 OM, ecnu HE yCTaHABJIMBAETCS
BHEUIHUI pe3ucTop. Y nanuB mxammnep Ne2, BHyTpEHHUI pe3ucTop OTKIIOYASTCS.

B Tabnuue 4 npuBenéH nepeyeHb KOMaHI MOIIEP)KUBAEMBIX JIaHHOW Bepcuei nmpotokoia HART. 3a
OCHOBY TpuHATa 4-s1 Bepcusi OTKpbITOoro mporokona HART, ¢ moOaBieHHEM HEKOTOPBIX KOJIOB
KoMaHJ1 oT nmpousBoautens uszsemiarens HITIO CrekTpoH.

Tabmuna 4 — YauBepcanbHabie kKoMaH bl B HART

Komanga u ee Homep JlaHHBIE B KOMaHAE JlaHHbIC B OTKJIMKE (THIT)
(Trm)
0 YUreHue yHUKAIBLHOTO Her Baiit 0 - koa THNA IepegaTYNKA,
uAeHTU(PUKATOpa YCTPOICTBA baiit 1 - KoIMYECTBO CUMBOJIOB
npeamOyIbl,
baiit 2 - Bepcus yHUBEpCATbHBIX
KOMaHJ;

baiit 3 - Bepcus cenupuIHBIX KOMaH],
baiit 4 - Bepcus mporpaMMHOTO
oOecIIeueHus;

baiit 5 - Bepcus annapaTHoro
oOecIIeueHus;

baiit 6 - ¢puaru pyHKuMi ycTpoiicTBa;
baiiT 7-9 - 3aBojickol HOMep ycTpoiicTBa
(HOMep KOHEYHOU COOPKH).

4 Yrenue oOMUX CTATHUECKUX Baiit 0 - 610k Ne( Baiit 0 - 610k Ne 0
naHHbIX (010K 0): Urenue baiit 1-24 - cooOuieHue
coo01eHus

4 Yrenue o0INX CTATHUECKUX Baiit O - 610K Nel Baiit 0 - 6ok Nel;
naHHbIX (610K 1): UteHnue baiit 1-6 - Tor;

Tora, JECKpUITOpa U 1aThl baiit 7-18 - neckpunrop;

Baiir 19-21 - nara;
Baiit 22-24 - "250".

4 Yrenue oOINX CTATHUECKUX Baiit O - 610K No2 Baiit O - 6ok Ne2;
naHHbIX (010K 2): UreHue baiiT 1-3 - cepuitHBIil HOMEp TaTYNKA;
uH(pOpMaIIUU O JaTUYHUKE baiit 4 - o1 eAMHUIIBI U3MEPEHUS;

Baiit 5-8 - BepxHUii Ipenen n3MepeHus;
baiit 9-12 - HIKHUN TIpenen u3MepeHus,
Baiit 13-16 - MUHUMAaNbHBIA IUAMIA30H,
Baiit 17-24 - "'250".
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4 Yrenue oOLINX CTATUYECKUX
naHHbIX (010K 3): Utenue
BBIXOJTHOM MH(GOpMAITUH

Baiit O - 610K Ne3

Baiit O - 610K Ne3;

Baiit 1 - ko BeIOOpa aBapuitHON
CHT'HAJIU3allHH,

baiit 2 - xox ¢pyHKIMK ipeoOpa3oBaHus;
baiit 3 - koa enuHuULBI U3MepeHus PV;
baiit 4-7 - BepxHuil npeen Auana3oHa,
Baiit 8-11 - HYOKHMI npeaen 1uana3oHa,;
baiit 12-15 - Bpems ycriokoeHus (c);
Baiit 16 - ko 3amuTEI OT 3aIIHMCH

("1" = "3amumeno") *;

Bbaiit 17 - xon cnenuaibHOIl METKU
TUCTpUOBIOTOpa **;

Baiit 18-24 - "250",

*1250" numm "251" B Bepcusix 2 u 3
**1250" B Bepcusax 2 u 3

5 3anmch 00MUX CTATUIECKIX
JnaHHbIX (610K 0): 3anuch
COOOIIeHUS

Baiit O - 610k NeO
Baiit 1-24 - coo0OieHue

Kak B komanie

5 3anuch 00MUX CTATUIECKIX
JnaHHbIX (610K 1): 3anuck
TATA, ACCKPHUIITOPA, TATHI

Baiit 0 - 610K Nel
Baiit 1-6 — Tor
Baiit 7-18 - neckpuntop
Baiit 19-21 — nara
Baiit 22-24 — 250"

Kak B komanie

5 3anuch 0OLIMX CTATUYECKUX
naHHbIX (010K 4): 3anuch
HOMepa KOHEYHOU cOOpKH

baiit 0 - 6ok Ne4
baiit 1-3 — HOMEp
KOHEUHOU cOOpKH
baiit 4-24 - "'250"

Kak B xomanze

6 3amnuch OIPOCHOTO aapeca

Baiit 0 — onpocHbIit

Kak B komanie

azpec
7 3meHeHue B peructpe baiit 0 — 3HaueHue Kaxk B komanzie
YCTaHOBOK perucrpa
8 M3MeHeHue Bceil rpymnibl baiit 0-9 Kak B komanze
MEPEMEHHBIX TaTUYUKA
9 Pecrapt natuuka u Baiit 0 Kaxk B xomanne
HHUIAATA3aIHS
33 YreHne nepeMeHHbIX Baiit 0 baiit O - kak B KOMaH/E;
nepeaaTyrnka Baiir 1 -"0"™;
BaiiT 2 - peructp ycraHOBOK;
baiiT 3 — peructp cocTosiHUS AaTYHKA.
48 YteHue TOIOIHUTEILHOIO HET BbaitT 0 — peructp cocTosIHUS TaTUHKA;

cTaTyca yCTpOHCTBa

Baiit 1-4 - nanusle.
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PETMCTP YCTAHOBOK

3HayeHne OUTOB perucTpa:

D6 — pa3pemienue paboTsI pede:
1 — paGota pene pazpemieHa™;
0 — pabota pene 3anpernieHa.

D5 — dukcamus pexxuma moxap:
1 — ¢ukcanus 3anpenieHa;
0 — ¢ukcamus pazpemena*™.

D4 — pa3pemenne paboThl TepMOCTaTa:
1 — pabora pa3penieHa,
0 — pabota 3ampernieHa*.

DO — makeTHBIN peKUM:
1 — makeTHBIN PEKUM BKIHOUEH,
0 — makeTHBIN PEeKUM BBIKIIIOUYCH™ .

TLOoasHMEOW EMisOdztse € O.
PErTr'MCTP COCTOAHWNA

3HaveHue OUTOB PEerucTpa:
D7 — ¢nar cocrossaus moxap:
1 — noxap;
0 — HopMma.

D6 — ¢uar cocTostHUS HEUCTIPAaBHOCTH!
1 — HencnpaBHOCTB;
0- HOpMA.

D4 — ¢nar cocrosiHus TepMocTara:
1 — TepMocTaT BKIIIOYEH;
0 — TepMoCTaT BBIKIIOYEH.

D1 — ¢unar cocrosinus ynpTpaduoneroBoro kanana (Y ®P):
1 — oGHapyxeH curran Y @-crekrtpa;
0 — He oOHapyxeH curHan Y d-crekTpa.

DO — ¢nar cocrosaus uadppakpacaoro kanana (MK):
1 — obnapyxen curnan MK-crnekrpa;
0 — He oOHapyxeH curHan UK-crmekrpa.

HexoTtopble mosicHeHUs K M3HAYaJIbHBIM YCTAaHOBKAM; YUCIIO OaiiT mpeamOybl pUKCUPOBAHO U PABHO
5-tu Gaiitam. [lakeTHas mepenaya JaHHBIX pa3pellieHa TOJIbKO Ui KOMaHabl 48 U mepuoj nepeaayn
¢ukcupoBan B 1 cekynay. Ilo ymonuanuio makeTHbli pekuMm BbikitoueH (Out DO B peructpe
ycraHoBok paseH 0). ITo ymomuanuio pabota Tepmocrara 3ampeuieHa (out D4 B peructpe ycTaHOBOK
pasen 0). [To ymomuanuto pexum pukcanuu paspenién (out D5 B peructpe ycraHoBok paseH 0), TO
€CTh TpH OOHApY)XKEHWU ouara 3aropaHusi u3pemareiab mnepexoauT B pexuMm «I[IOXAP» u He
NEPEXOAUT B UCXOAHOE COCTOSIHUE NPH MCUYE3HOBEHUHU OTHsI, JJIs1 BO3BpaTa M3BEILATeNs B UCXOJHOE
COCTOSIHME HEOOXOJMMO CHATh TMHUTAaHWE C M3Bemarelas Ha BpeMms 2+3 cekyHabl. Bce
JIOTIOJTHUTEJIbHBIE KOMaH/IbI 110 paboTe M3BelaTessi, CMEHe BPEMEHH CpaldaThIBaHUs, TPOU3BOAUTCS
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npu nomomu npeodpasosarenss uarepdpericos HART-USB «Cnekrpon». [logkmtouenue u padora
npeoOpa3oBarens ¢ M3BEIIATEIEM OMNKMCAaHAa B PYKOBOJCTBE IO SKCIUTyaTallMd Ha MpeoOpa3oBaTeb
untepdeiicoB HART-USB «Cnexrpon» CITEK.425002.101 PD. 3a Gonee aeranbHO# nHpOpManueit
npocuM obpamatkes B komnanuio «HITO Crektpony.

6.2 MODBUS

B wm3Bemarene peanmuszoBan mpotokon Modbus RTU, ¢ Bepcusmu mporpammuoro koga 16 u 17.
ITpoTtokon paspaboran Ha ocuoBe Modbus Application Protocol Specification V1.1b, Modbus over
Serial Line Specification and Implementation Guide V1.02, www.Modbus-IDA.com.

Jlanee, B TEKCTE MPUHATHI CIECAYIOIINE ONPEACICHHUS:

1 Bce nogxmoueHHsle k ceTd RS485 ycrpoiicTBa Ha3bIBalOTCA KOHTPOJIIEPAMU;

1 mpuGop ITIKII nnm nepcoHambHBIN KOMIIBIOTEP Ha3bIBAETCS TJIABHBIM KOHTPOJLIEPOM;
1 wu3Bewarenb — NOAYMHEHHBIM KOHTPOJUIEPOM.

OBWWME TMNMPMHUWMNObBI TWVE PEAIFAHHBIX B MNMPOTOKOMNE MODBUS R

KoHTposiepsl COEIMHAIOTCS, HCIOIb3Ys TEXHOJIOTHMIO TJIABHBIA — IOJYMHEHHBIM, IIPU KOTOPOM
TOJIBKO OJJHO YCTPOMCTBO (IJIaBHBIN) MOXET MHHUIMMPOBATh Nepenady (caenath 3ampoc). pyrue
yCTpOICTBa (NOAYMHEHHBIE) IEpeJaroT 3alpalldBacMble TIJIaBHBIM YCTPOMCTBOM JaHHBIE, WIIH
IIPOU3BOJAT 3ampallivBaeMble JeHcTBUA. [J1aBHBIM MOXET aapecoBaThCsl K HHIAMBHIYaIbHOMY
[OTYMHEHHOMY MJIM MOXET MHHULUHUPOBATh IIUPOKYIO Iepeadyy COOOLIeHUs Ha BCE MOJAYMHEHHbIE
ycrpoiictBa. IlogunHeHHOE yCTpOHCTBO BO3BpAIllaeT COOOIIEHHE B OTBET Ha 3alpoc, aJpecyeMblil
UMEeHHO eMy. OTBEeThl HEe BO3BPAIAIOTCS MIPH ILIMPOKOBELIATEIbHOM 3apOCE OT IJIaBHOTO.

UKD 3ATMFOOBET

3anpoc OT I'/IaBHOI'O

OtBer INOAYNHCHHOT O

Anpec

Anpec

Kon dyakumun

Kon dynkmmm

baiiTel naHHBIX

BbanTel jaHHBIX

KoHTposbHas cymma

KoHntponbHas cymma

3anp &er: GpyHKIIMM B 3aMpoce TOBOPHUT IMOAYMHEHHOMY YCTPOWCTBY, Kakoe JCHCTBHE
HEe0O0XoauMO TpoBecTH. bailThl JaHHBIX cojepkar WH(OpMaII0, HEOOXOAUMYIO ISl BBIMTOTHEHUS
3anpomieHHo ¢yHKkiuu. Hampumep, kon ¢yHkuuu 4 mojapa3ymMeBaeT 3alpoc Ha YTCHHE

COACPIKUMOI'O pCruCTpoOB NOAYUHCHHOTO.

O T B €Ednu NOJUMHEHHBIH TaeT OTBET, KOJ (YHKIIMU B OTBETE MOBTOPSIET KO (PYHKIIMHU B 3aIpoCe.
B Oaiitax naHHBIX copep)kuTcs 3arpeboBanHas nHpopmanus. Ecnu umeer mecto ommbka, TO KOJ
¢byHKIIMN MoauUIUpPYeTCs, U B 6aiiTax TaHHBIX EepeJaeTcsl IPUYMHA OIINOKH.

N3BemiaTens HaumHaeT OTBEYaTh 4epe3 BPEMEHHOW HWHTEpBAj, PaBHBIM BpEMEHM Iepenadu 3,5
CHUMBOJIOB, IIOCJI€ TIOCIeqHero Oaifta 3ampoca IUIFOC BpeMsl, 3aTPauyeHHOE Ha BBINOJIHEHHE

TpeboBaHui 3ampoca.
COOEPXAHWE COOBUWEHMA MODBUS (RTU ®PEWM)

B RTU pexume cooOlieHne HauMHACTCS C MHTEpBala THIIMHBI MPOJOJHKUTENBHOCTRIO Oonee 3,5
CHMBOJIA IPY JAHHOM CKOPOCTH Tepeiaun B ceTu. [lepBriM OaliTOM mepeaaercs apec ycTpoiicTaa.
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Benen 3a  mociegHuMM  mepeAaBacMbIM - CUMBOJIOM — TaKkKe  CIENyeT HHTEPBAJl  THILNHMHBI
IIPOAOJIKUTEIBHOCTBIO HE MeHee 3,5 cumBoi0B. HoBoe coo01enne MoKeT HAaYMHATBLCS [OCIIE 3TOrO
uHTepBana. OpeiiM coodiIeHns nepeaaeTcs: HenpepsIBHO. VHTepBal THIIMHBI TPOI0JKUTEIBHOCTHIO
6oinee 1,5 cumBosa Bo Bpems nepeaadn (ppeiima, BOCIPUHUMAETCS YCTPOHCTBOM KaK OLIHOKa.

Tunuunelii ppeiim coodiieHns noka3aH HIDKE.

Crapr Anpec OyHKIUA JlanHbIe CRC Konen
T1-T2-T3-T4 | 8 Our 8 our N x 8 out 16 6ut T1-T2-T3-T4

COOEPXAHWE AAQOPECHOINO NONA

AnpecHoe mosie ¢peitma cofepkut 8 OuT. JIomyCTUMBIN aapec mepeaadyn HaXOJIUTCS B JIUANa30HE
0 + 47. KaxaoMy OJTYHHEHHOMY YCTPOUCTBY MPHUCBAMBAECTCS aapec B mpenenax ot 1 mo 247.

Anpec 0 ncriosip3yercs AJIs MMPOKOBEIATENbHON NIEPEJAUH, €TI0 PACIIO3HAET KaX10€ YCTPONCTBO.
COOEPXAHWE NONA oYHKUUU

[Tosre dyakuu ¢peiima comepxkutr 8 Out. [Juamazon uucia 1 +255. Habop, momnep:KuBaeMbIX
M3BemareeM (yHKIHA, ¢ BEPCUSIMU MPOrpaMMHOTO kona 16, 17, omucan B pasnene «DyHKIIUU U
OIIMCAHUE PETUCTPOBY.

Korna HOI[‘II/IHGHHHﬁ OTBCYACT TJIaBHOMY, OH HCIIOJIB3YCT IIOJIC KOIa (bYHKI_[I/II/I JJIA (1)I/IKCEII_[I/II/I
omnoku. B CJIyda€ HOPMAJIBHOI'O OTBETa MOJYMHEHHBIN IOBTOPACT OpHrHHaHBHLIﬁ KOJ Q)YHKHI/II/I
Ecau umeer mecto OI_HI/I6Ka, BO3BpallacTCAa KO q)YHKI_II/II/I C YCTAHOBJICHHBIM B 1 CTapminum OUTOM.

Hanpumep, cooOmieHue OT TJIaBHOTO IOAYMHEHHOMY [POYMTATh TPYIIY PETUCTPOB HMEEeT
CIeNYIONMUN KOl (DYHKIIHH:
0000 0100 (04h) Ecnu mnoauvMHEHHBIH BBIOJHWI 3aTpeOOBaHHOE JeicTBUE O€3 OIMOKH, OH
BO3BPAILAET TAKOU ke KOJ.

Ecmu mmeeT mecTo ommbKa, TO OH BO3BpAIIIaeT:

1000 0100 (84h) B noGaBrneHue k M3MEHEHWIO Kojaa (YHKIIMH, MOJYMHEHHBIA pa3MEIaeT B MOJe
JTAHHBIX YHUKAJIbHBIA KO, KOTOPBHI TOBOPUT TJIaBHOMY, Kakas MMEHHO ONIMOKa MPOM30ILIa MU
MPUYUHY OIINOKH.

COOEPXAHWE NOoN4d AOAHHDBbBIX

[lone naHHBIX B COOOIIEHUH OT TJABHOIO K MOJYMHEHHOMY COJEPXKUT JIOTOJHUTEIBHYIO
nH(popMalno, KoTopas HE0OX0AUMa MOJTYMHEHHOMY IS BBINOJHEHHUS yKa3aHHOW ¢QyHKIMH. OHO
MOJKET COJIEpKaTh a/ipeca PerucTpoB, UX KOJINYECTBO, CUETUHK MepeaBaeMbIX OalTOB TaHHBIX.

Hanpumep, eciau r1aBHbIM 3ampaliuBaeT y MOAYMHEHHOTO MPOYHMTATh TPYIIY PErucTpoB (Koj
¢byskuu 04h), moje 1aHHBIX CONEPKUT aIpec HaualbHOIO PETUCTPa U KOJIMUYECTBO peructpos. Eciu
IJIaBHBIA XOUeT 3amucaTh IpyImny peructpoB (kon ¢gyHkiuu 10h), mone AaHHBIX CONEPXKHUT aapec
HAyYaJIbHOTO PETUCTPA, KOJIUYECTBO PETUCTPOB, CUETUMK KOJNWYecTBAa OAWTOB JAaHHBIX U JaHHBIC JUIS
3amucu B peructpbl. [lome naHHBIX MOXET HE CYIIEeCTBOBAaTh (MMETh HYJIEBYIO [UIMHY) B
OIpeJIeJIEHHBIX TUIaX COOOIIEHUH.

CQQEPXAHUWE NONA KOHTPO/JIbHOWM CY MMbI

B RTU pexume, mojie KOHTPOJIBHOW CYMMBI COJEPKHT 16-TH OMTOBYIO BenuuuHy. KOHTpOJbHAs
cymma siBisercst pesynbratom Berancienusi Cyclical Redundancy Check (CRC) caemanHOoro Han
conepxanueM cooOmieHus. CRC nobaBnsieTcss K COOOIMICHUIO MOCISIHUM TI0JIEM MJIAAIINM OaiiToM
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Brepea. CuUeTdyuk KOHTPOJBHOW CyMMBI TpeaBaputelibHO uHuUnManuzupyercsa uuciom OxFFFF,
YHCIIO ¢ KOTOPBIM MPou3BoAuTCs onepanus uckiovaroniee NI 0xA001 (CRC-16 Modbus).

®POPMAT NEPEJAYN CMMBO/MNOB

B u3Bemarene npuHATH CleyIOMME YCTAHOBKY JJIs TIEpe/ladyi CUMBOJIOB: Mepeaya CUMBOJIOB HJIET
MJIQIIIUM OUTOM Briepen, 1cTapToBbIid OUT, 8§ OUT JAHHBIX, OUTHI TAPUTETA BRIKIIFOUEHBI, 2 CTOMOBBIX
outa. Cxkopocth nepenaun 9600 OMT B CEKyHAY YCTAaHOBJICHA MO YMOJIYAHHUIO M MOXKET U3MEHSTHCS
TI0JIb30BATEJIEM.

PYHKUNMWMN U ONMNBACRBHWMNNCTPOB
Konpr ¢pyHKIMi 1151 mporpaMMHBIX Bepcuit 16 u 17.

04h — uTeHue rpyIbl PEruCTPOB;
06h — 3amuch B € IMHUYHBIN PETUCTD;
07h — uTeHue perucrpa COCTOSIHUS;
2Bh — urenue unentudukaropa.

Konsl coob1ienns 06 ommokax.

01h — ommbka KoMaH bl (HEMOIEPKUBAEMbII KO QYHKITHH);
02h — ommbka peructpa (HECYIIECTBYIOLIHIA apec PErucTpa);
03h — omubka popmara 3ampoca.

Kapra agpecoB peructpos.

Anpec 0X0001- crapmiuit 6aiiT comepkuT aapec ycrpoiicTa (6e33nakoBoe yucio ot 0X00 go 0xf7),
MJIaIIIAE OalT onpenenseT ckopocTh oOMeHa o kanaimy RS485:

01 - 1200 6ox;
02 — 2400 60px;
03 — 4800 60px;
04 — 9600 601;

05 —-19200 60px;
06 — 38400 6opx;
07 — 115200 6ox;
08 — 230400 60..

Anpec 0X0002 — 16 pa3psaHbId PEeTHCTP COCTOSIHHS W3BEIIATENIs, TJIe: CTapIIui OalT COINCpKUT
nHpopMaInio o coctostHnr u3Beniaress B popmare D7D6XD4XXD1DO:

D7 — 0 nopma, 1 noxap;

D6 — 0 Hopma, 1 HEHCTIPaBHOCTb;

D4 — 0 nonorpes BeIKIIIOYEH, | — HAET mpoliece NOA0rpeBa,;
D1 - 1 oGHapy»eH ynbTpaduoieTOBbIi CUrHa,

DO — 1 o6Hapy»xeH nH(paKpacCHBIN CUTHAI.

Munagmmii 6ait — XD6D5D4AXXXX:

D6 — 1 pabGora pene paspenieHa, 0 — paboTa pese 3anpenieHa;
D5 — 1 pene [Toxap pabotaer 6e3 ¢pukcanuu cocTosiHuA noxap, 0 ¢ pukcanuei;,
D4 — 1 pabora nomorpesa paspernieHa, 0 mogorpeB 3anpemiéH.
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O6a peructpa (0x0001, 0x0002) qocTymHBI KaK MO YTEHUIO, TaK M 1O 3aMCH, a TOTOMY HEOOXO0IUMO
IIOMHUTBH, YTO IOIIBITKA U3MCHCHUA aapccCa YCTpOfICTBa ABTOMATHYCCKU IPUBOAUT K M3MCHCHUIO
CKOpocTH OOMeHa (M Hao0OpOT), MOATOMY MpPH H3MEHEHHUU aJpeca YCTPOWCTBa HEOOXOIUMO
OTCIIC)KHUBATH COACPKUMOE OaiiTa OTBEUYAIONIETO 3a CKOPOCTh 0OMeHa (1 HaoOoport). [Ipu n3MeHneHun
CKOpOCTH # (WJIH) ajipeca YCTPONCTBA, YIPABISIOMNNA KOHTPOJIIEP MOJy4aeT OTBET HAa KOMAHy Ha
TOM K€ CKOPOCTH ¥ TOJIBKO TOCJIE 3TOTO M3BEIaTeh MPOU3BOIUT M3MEHEHHE CKOPOCTH OOMEHA U
aznpeca ycrpoiictea. [llnpokoBeniaTenbHbIi 3aMpoc U3MEHEHUS aJIpeca WM CKOPOCTH HM3BEIIATeNIeM
UTHOPUPYETCH.

Tpu 16 paspsaHbIX perucrpa HACHTU(UKATOpPA KOHKPETHBIX afpecoB He MMEroT. OHHM IOCTYIHBI
TOJILKO JJISl YTCHHUS, CIICIIHAILHO BBIACICHHON KoMaH10i ¢ kogoMm (yukiuu 2Bh. Ilo 3ampocy 3roit
KOMaHJpl W3BEMIATellb MEPechUlaeT TIAaBHOMY IIIeCTh OaiiToB HHpOpMamuu €O CIEAYIOIUM
3HAYECHHUEM:

1 6aliT — HOMEp BEepCUH MPOrPaMMHOTO KOJia yCTpoicTBa (Hanpumep, 17);
2 Gaiit — tun ycrpoticta (61 — aus cepun Criekrpon-601-Exd);

3 Gaiit — HOMep ammapaTHoi Moaudukanuu ycrpoiictsa (03 —C);

45,6 — 6aiiThl CepUHBIN HOMEp YCTPONCTBA.

[Tpumep nzmenenus aapeca ycrpoiictsa ¢ 0X01 ma 0X03:

OtmpasisieM B M3BEHIATEIb KOAOBYIO MOCBUIKY ¢ (yHKuueir 04h 4ToOBI MPOYHUTATH COACPIKUMOEC
peructpa 0X0001, kak oKa3aHO HUXKE.

3amnpoc OtBer

[Tone Hex [Tone Hex
Anpec 01 Anpec 01
Koxa ¢pynkuuu 04 Koxa ¢pynkuuu 04
HavanbHblii afgpec cT. 00 Kom-0aiiT 02
Havanehsrii agpec M. | 01 3nauenue perucrpa cr. | 01
Kon-Bo perucrpos cr. 00 3naveHue peructpa mit. | 04
Komn-Bo peructpos mur. | 01 CRC wm. B9
CRC m. 60 CRC cr. 63
CRC cr. 0A

N3mensiem crapmmii Oaiit Ha 3HadeHue O0X03, mmammuii OalT ocTaBisgeM Oe3 M3MEHEHHS W
bopmupyeM KOIOBYIO MOCHUIKY ¢ GyHKImer 06h s atoro xe peructpa (0X0001).

3amnpoc Otser
[Tone Hex [Tone Hex
Anpec 01 Anpec 01
Koa ¢pynkuun 06 Kon ¢pynkumn 06
Anpec peructpa cr. 00 Anpec peructpa cr. 00
Anpec peructpa M. 01 Anpec peructpa M. 01
3navenue perucrpa ct. | 03 3navenue perucrpa ct. | 03
3navenue peructpa mit. | 04 3navyenue peructpa mit. | 04
CRC m. D9 CRC m. D9
CRCcr. 39 CRCcr. 39
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[Tonyuyus 3anpoc Ha U3BMEHEHUS COIEPKUMOT0 PETUCTPA, U3BEIIATENb OTIIPABUT OTBET, KaK MOKa3aHO
B Tabnuue, a 3a TEM I[PUMEHUT HOBBIE H3MEHEHHA. VI3MeHeHMe ajpeca YCTpOMCTBA IO
LIMPOKOBEIIATEIbHON IOCHUIKE HEBO3MOXKHO, N3BELIATENb IPOUTHOPUPYET TAaKOH 3aIpoc.

N3menenus coxpepxxkumoro peructpa ¢ aapecom 0x0002, Tak ke »KenareabHO IPOU3BOJIUTH C
MPEIBAPUTEIILHBIM ~ TIPOYTEHHUEM  IOCIEAHEr0, YTOOBl CIIydalHbIM 00pa3oM HE BHECTH
HexenatenbHble u3MeHeHus. Crapmmit 6ait peructpa 0X0002 comepkuT orepaTUBHBIC (iaru
COCTOSIHMSI YCTPOMCTBA, HEKOTOPbIE M3 KOTOPBIX TakK e TOCTYHHBI /uid 3anucu. Hampumep, eciu B
our D7 mnomeitatbes 3amucath 0, TO H3BewIaTenb MPOU3BENET cOpPOC CEHCOPOB OOHApPYKEHUS
mwiameHd U coctosiuusa «ITOXXAPy, ecau Takoe uMeno Mecto ObITh. Eciu B 3TOT OMT 3amucarth 1,
KOrJa wW3Beuatenb Haxomutes B coctosuun «JEXXYPHBIM», To Mpou30MAET cpaboTka pelie
«[TOXAP» nHa Bpems 1-2 cekyHABI, YTO IMO3BOJISICT MPOBEPUTH PabOTOCIIOCOOHOCTH ITOW LIEMH.
3amwmch cocrostaus 1 B 6ut D3 mpomssenér nepesamyck Bcero uspemarens (RESTART). 3amuce 1 B
out D2 oTkiroYaeT NMpoBEpPKY KOHTPOJIBHOW CYMMBI B MPUHATHIX MAKeTax, YTO JAET BO3MOXKHOCTh
paboTaTh ¢ yCTPOWCTBOM C IMOMOIIBIO JIOOOW JOCTYIHOH MpOrpaMMoN TepMHUHANIa, KOTOpas He
criocobna gopmuposats 3HaueHus: CRC (mpu 3ToM B mojie KOHTPOJIBHON CYMMBI BCE€ PABHO JOJKHBI
MIPUCYTCTBOBATh JBa JOObIX OaiTa). OTKIIOUEHHE KOHTPOJIBHOHW CYMMBI JEHCTBYET TOJIBKO [0
nepe3arpys3Ku ycTpoucTBa.

[Tpumep KOAOBOM MOCBUIKHU JJIS1 OTKIIFOUEHUSI KOHTPOJIbHOU CYMMBI:

3amnpoc OTtBer
[Tone Hex [one Hex
Anpec 01 Anpec 01
Kon ¢pynkuun 06 Kon ¢pynkuun 06
Anpec peructpa CT. 00 Anpec perucrpa CT. 00
Anpec perucTpa mil. 02 Anpec peructpa mi. 01
3HaveHue peructpa cr. | 04 3navenue perucrpa ct. | 00
3Havenue perucrpa mi. | 40 3HaveHue peructpa mil. | 40
CRC m. F7 CRC M. B6
CRC cr. D9 CRC cr. 18

JInst OBICTPOTO YTEHHUSI TOJBKO CTApIIero OaidTa PErucTpa COCTOSHUS MPEIYCMOTPEHa KOPOTKAsl
nochUIKa ¢ KozioM (yrkmuu 07h:

3amnpoc OTtBer
[Tone Hex [Tone Hex
Anpec 01 Anpec 01
Kox ¢pyukuuu 07 Kon ¢pynkumm 07
CRC wm. 41 3nauenue peructpa ct. | 00
CRC cr. E2 CRC wmu. 22
CRC cr. 30
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7. OBHAPYXEHWE W YCTPAHEHWE HEWCNPABHOCTEMN

| | AU RL0 R L |
R D H o,
J N Oljd dzgj MBHiteydls  dzj d3j delsts tej d3

ITouck HeI/ICHpaBHOCTeﬁ WM ACMOHTAK U3BCIIATCIIA HANJICI)KUT BBIIIOJIHATE B CJICAYIOLIEM IMOPAAKE:
1. OTKNwWYNMTbL BCEé oboOpwageBaAHNE NOXapoTy

2. Y6C,I[I/ITBC$I B OTCYTCTBHUC 3ar pHBHeHI/Iﬁ Ha CMOTPOBBIX OKHaX HU3BCHIATCIIA. B CJIy4dac 3arpsA3HCHUA
YAAIUTD IIPU MOMOIIHN KHUCTOYKH.

3. TlpoBepuTh HaNMMYKE HATIPSHKCHUS TUTAHUS HA U3BEIIaTEle.
4. IlpoBepuTh MHAMUKAIMIO HEUCTIPABHOCTH.

5. Ecnu BelenepevncieHHblE MYHKTHI HE YCTPAHWIIM COCTOSIHUE HEUCIIPABHOCTH, TO CIEIYET
yoenuthcsi B orcyrcTBUM (oHOBOoro UK/Y®-uznyuyenus. D10 [goCTHraercsi IMepeKpbhITHEM
CMOTPOBOI'O OKHA M3BEIIATENs aIFOMUHUEBON (oJabroil. Eciau cocTosiHMe HEHCIIPABHOCTU HCYE3aeT,
TO 9TO OOCTOSTENBCTBO MOATBEPKAaeT NpucyrcTBue GpoHoBoro UK/Y @-uznyuenus. Pexomenmyercs
ITOMEHSITh MECTOINOJIOKEHNE U3BEIIATENS WJIM U3MEHUTD €TI0 HAIPABJICHHOCTD.

JERICYOURY
rjkOlsjdz des dBjls' L OYOMds?2 dLeojhOljdd Hdw
d SBjMyjujddy dejftcjter odgs?2 L Oh dlsr 4§ Ofdats?
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8. TEXHMWUYUECKOE OBCNYXMNWBAHWE

btrrodltrorrrlRe
ljteffHetso jHjddj 3 f jted sHduj Mo dzfy F tzatslg ety dsls |
sBtstczHtso Odzdj sy Otetslskzh j dad W

I[HSI rapaHTHuu MaKCHMaJIbHOM YYBCTBHUTCIBHOCTH, CMOTPOBOC OKHO M3BCHIATCIA JOJIKHO
MoAACPIKUBATHCA B YUCTOM COCTOSAHUMU.

IIo MEpPC 3arpA3HCHUA, HO HEC PCXKC OAHOI'0 pa3a B roa, MpoBOAUTbL OYUCTKY CMOTPOBOI'O OKHa IIPpH
IIOMOIIM KNCTOYKH.

9. PEMOHT W BO3BPAT YCTPOWCTBA

N3Bemarens He NpenHa3HA4eH JUIsi PEMOHTA IIOJIB30BAaTEIEM Ha MeECTax MCHoJb30BaHusA. llpu
BO3HMKHOBEHUU TpodsieM, cienyer oOpaTuTbhes K pasfeny «OOHapyKeHHEe U yCTpaHEHUe
HeucnpaBHocTei». Ilpu oOHApy)KeHWHM HEUCHPAaBHOCTEH © Ne(EeKTOB, BO3HUKIIUX [0 BUHE
MPEANPUITUSA-U3TOTOBUTENSA, MOTPEOUTEIEM COCTaBIACTCS aKT B OJHOCTOPOHHEM TIOPSJIKE C
ONMCAaHUEM HEUCIIpaBHOCTH. M3Bemiarenp ¢ MacnopToM M aKTOM BO3BpallaeTCsl Ha IpeAnpusTue-
MU3TOTOBUTENb.

VYmakoBka H3BeIIATENs I TPAHCIIOPTUPOBKH OIlMCaHa B pasaciic 11 «TpaHCHOpTI/IpOBaHI/Ie u
XPaHCHHUCH. HpI/I BO3BpPATC U3BCHIATECIIb CIICAYCT HAIIPABIIATH 110 apECy:

623700, Poccus, CepuioBckas 0011, T. bepe3oBckuii, yi. Jlenuna, 2.
/(. (343)379-07-95.

10.T APAHTUMUN N3TOTOBWUTENA
Cpennsist HapaboTka Ha oTka3 He MeHee 60 000 yacos.

Cpennuii cpok cimyx0bl u3Beniatens He meree 10 mer.

["apanTHitHbIil cpok cityk0bl 12 MecsleB co IHS BBOJA B SKCILTyaTalUIo.

[TonyunTts OecniaTHO MAOMONHUTENBbHYIO TapaHTturo 24 wmecsuna ueped cepsuc [IPOJJJIEHUE
ITAPAHTUMU http://spectron-ops.ru/.

Iapantuitnslit peMoHT ¢ yuérom TpedoBanuii OCT P MOK 60079-19 unu 3amena u3BemaTens
MIPOU3BOIUTCS MPENIPUATHEM-U3TOTOBUTEIEM NPU YCIOBUU COOIOACHUS MOTpPEOUTENEM IMpPaBUI
TPaHCIIOPTUPOBAHMSI, XPAaHEHUS U SKCIUTyaTallHH.

[IpennpusaTHe-u3roToBUTENb HE IPUHUMAET TNPETEH3MH: €CIM MCTEeK TapaHTUMHBIA  CpPOK
9KCIUTyaTalliy; MpU OTCYTCTBUM MAcHopTa Ha M3BEUIATeNb; B Clydyae HApyIIEHUN MHCTPYKIHH IO
IKCIUTyaTalUH.

11. TPAHCIMTOPTMNPOBAHWE N XPAHEHWE

W3Bemarenb, i1 TPaHCIOPTUPOBAHHUA, JOKEH OBbITh YHakoBaH B 3aBOJCKYI0 Tapy WIH
MOJIXOASIINH 10 pa3MepaM ALK (KOpoOKY) ¢ 00s3aTeNbHBIM IPUMEHEHUEM BO3IyIITHO-Ty3bIpUYaTOi
IJIEHKH, BCIICHEHHOT'O MOJIMATHIIEHA WM JIPYroro aMOpTU3MpYIoIIero Marepuana. Eciin Heckonbko
U3JENUH  pa3MeNIaloTcss B OJHOW KOpPOOKe, TO MEeXIy HHUMH O0S3aTeNIbHO IPelyCMOTPETh
M30JIMPYIOIINE TPOKIIAJKH.

W3Bemarens MOXKET TPAaHCIIOPTUPOBATHCA Ha JII000€ paccTosHUE, JIOOBIM BUAOM TpaHcropTa. [lpu
TPaHCIIOPTUPOBAHUM JOJDKHA OBITH OOecliedeHa 3alfuTa TPAHCIOPTHOM Tapbl OT aTMOC(EpHBIX
0CaJKOB.
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Bo Bpemsi morpy304HoO-pa3rpy304HbIX pabOT U HpU TPAHCIIOPTHUPOBAHMUHU, M3BEINATENh HE JOJDKCH
MOJIBEpraThbcs pe3KUM yjapaMm U Bo3AecTBUsIM aTMochepHbIX ocagkoB. Criocol yKiIaaKu KOpOOKH
M3BeUIaTeIeM IMPH TPAHCIOPTUPOBAHUM JIOJDKEH HMCKII0YAaTh BO3MOXKHOCTH €0 OECKOHTPOJIBHOTO
repeMenIeHusl.

12 NHOPOPMAUUWA ONA 3AKA3A

B xoMIIeKT mocTaBKH HU3BCHIATCIIA BXOJIUT:

b [ % 3 <) 66 1 N1 SO OO 1 mmr.;
T KpenéKHO-FOCTHPOBOUHOE YCTPOMCTBO ....vveeureeeereenereareessreeseessseesees sesseesssesssessssessssssnsesssees 1 mr.;
b ™) % 6305 0 %20 A =) 4 SUUUURR OO OO UOPO 1 mT.;
T KAOEIBHBIM BBOL....c.uttetieiieeiiieiteeiieentte et et eeee et st et e sat e et e sateembees £ ameeasreesbeeaaneenree e 110 3aKa3zy;
T xirod mecTUTPAHHBIA NO 2,5; 35 5] B.rviiiiiiiiiii i e 4 mr.;
1 pyxoBonctBo no sxcruryatamuu CITEK.425248.620-02 PD......cccooiiiiiiiiiieeeeeee e e 1 mr.;
1 macmopt CIIEK.425248.620-02 TIC......c..oooiieiieeieeieecie ettt eve et e e ees eeeneeens 1 mrr.
IIpu 3aka3ze HEOOXOIUMO YKA3hIBATh.

Mo pgenb

— «Cnektpon-601-Exd-H-HART/Modbusy — u3Berarens OKaPHBIH IUITAMEHH

mHoroauana3onusiii UK/Y® UNI1329/330 «Cnextpon» cepust 600, Matepuan Kopiiyca BBIIOTHEH U3
Hepkaserome cranu 12X18H10T;

— «Cnektpon-601-Exd-M-HART/Modbus» — u3semaresb MTOKaPHBIHA TUTaMEHH
mHorouanazoHHbiii UK/Y® MI1329/330 «Cnextpon» cepust 600, Mmarepran KOpIryca BBIIIOJHEH W3
onnHkoBanHO# cramu Ct10-20.

Z[aHHLIe H3BCHIATCIIN HCIIOJIB3YHOTCA CO CICAYHOIIHNMU BUAAMHU KaOEJIbHBIX BBOIOB (B KOMIIJICKT
IIOCTaBKH HEC BXO)II/IT).

KomnnekxT kKab6begb K Basnpyald-HH:k

— s «Criextpon-601-Exd-H-HART/Modbus» BBObI BBITOJHEHBI U3 HEPIKABEIOIICH CTaTH
12X18H10T;

— g «Criektpon-601-Exd-M-HART/Modbus» BBObI BBITOMHEHBI M3 OIIMHKOBAHHON CTaJIN
Ct10-20.

Tabmnuma 5

O6o3Hauenue | Pacmdposka

1IT1/2 HITynep ais TpyOHON pa3BoaKu ¢ pe3ndoit G s

KB12 KaGenbHbll BBOA /U1l MOHTa)ka OpOHUPOBAHHBIM Ka0eleM ¢ IMaMeTpoM OpoHU
J0 12 MM WM METaJJIOPYKaBOM € YCJIOBHBIM ITpoxooM D=10 mm

3T OxoHeyHad 3arnymka M20x1,5

IIT3/4 [Irynep nms TpyOHOI pa3BoAKHU ¢ pe3b0oit G V4

KB15 KaGenbHbIX BBOJ AJ11 MOHTaXxa KabeJeM B METAJUIOPYKABE C YCIOBHBIM
npoxogoMm D=15 Mm

KB18 KaGenbHbIX BBOJ AJ11 MOHTa)a KabelieM B METAJUIOPYKABE C YCIIOBHBIM
npoxojgom D=18 mm

KB20 KabenbHbIX BBOJ /I MOHTaXa KabeJieM B METAJUIOPYKaBe C YCIOBHBIM
npoxosoM D=20 mm
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IT1/2 KBI12 3r 1IT3/4 KB15, KB18, KB20

Pucynok 10 — Kommuiekt kabenbHBIX BBOJOB
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MOHTA3K 3aTITYIIKH MOHTaXK B TpyOHOH pa3BojKe
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MOHTa:K Kaberem MOHTaX KaGenem
B Metaiwtopykose KB12 B MeTawiopykase KB13,
HITH OpOHHPOBAHHBIM KabcmeM KB18, KB20

Pucynok 11 — Pa3nuunble BBOAHbBIE YCTPOHCTBA
O603HaueHus K pucyHky 11:
1 — ocHoBaHMe Kopmyca; 2 — BHYTPEHHSS U30J1Us Ka0elis; 3 — KOJbLO YIUIOTHUTENbHOE; 4 —
maitba; 5 — KoHTpraiika; 6 — mryiep; 7 — raika; 8 — OpoHs kabensi WId MeTAIIIOpyKaB; 9 — TpyOHas
MydTa (B KOMIUIEKT He BX0auT); 10 — 3armymika; 11 — konyc; 12 — KoJb10.

AOPEC U3TOTOBWUTENA

Poccus,
623700, CeepanoBckas o0i., . bepezoBckuil, yin. Jlenuna, 2.
T/¢. (343) 379-07-95.
info@spectron-ops.ru  Www.spectron-ops.ru

HAYHHO-NPOW3BOACTBEHHOE OELEAVHEHWE

CNEKTPOH
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