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BeepgeHune

HacToslwee pyKkoBOACTBO MO 3KCM/yaTauuM COAEPMKMT OMMCaHME, YCTPOMCTBO,
TEXHUYECKME XapaKTEPUCTMKU, 6a30Bble NMPUHLUMIMbI MPAKTUYECKOro MCMNOb30BaHMA, NpaBuaa
XPaHEHMA U TEKYLLEro 06C/yKMBaHUA, a TaKKe Apyrue CBeAeHUsA, No3Bo/iALLME peann3oBaTb
B MO/NHOM OOBbEME TEXHMYECKMe BO3MOXKHOCTM MapuwpyTtmsatopa RS-485 PL308 (amanee
«Moaynb» wmnn «PL308~»). [lepes HayanoM 3KcnjyaTaumMmM YCTPOMCTBA HEOGXOAMMO
BHMMATE/IbHO 03HAKOMMTBLCA C HACTOALUMM JOKYMEHTOM.

K pa6ote c wu3genvemM JOMyCcKaeTcs KBa/MMULMPOBAHHbBIM MNEpPCOHaN, WMELWMIA
HEeo6X0AMMble HaBbIKM paboTbl C U3AE/TUEM.
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1 OnucaHue n paborta nspenus

1.1 HasHauyeHue usgenus

Moaynb PL308 npegHa3HayeH ansa paboThbl
C YCTPOMCTBAMM, UCMOJIb3YHOWMMK MHTEPDENC
RS-485. Moaynb coaepXuT 3 ranbBaHUYECKM
M30/IMpOBaHHbIX nopta RS-485 ©  MoxkeTt
06beANHNUTb A0 3-X WKH RS-485 B eamHyto ceTb
NyTEM  peTpaHCAAUMM  MAKETOB  MeXAy
pa3HbIMM LWMHaMM. PeTtpaHchauma
OCYLLeCTBAAETCA pasHbiIMM  Ccrocobamn B
3aBMCMMOCTM OT BbIOpaHHOr0 pexmma paboTbl.

B ycTporicTBe npeaycMoTpeHo 4 perkuma
paboTbl, OT/IYatoLLMXCA JIOTMKOM
peTpaHCALUM MHGOPMALMOHHbIX NAKETOB:

— KOHueHTpaTtop RS-485;

— MmapuwpyTtmsaTtop Modbus RTU;

— MacTep-apouTtp RS-485;

— MapLpyTM3aTop + Mactep-apomuTp
Modbus RTU.

PucyHoK 1.1 - BHEWHWM BM]

B pexnme <«KoHueHTpatop RS-485»
Moay b PL308 peTpaHcavpyeT
MH(MOPMaLMOHHbIE NaKeTbl, MojyYyaemble C
Nto60ro nopta Ha ABa ApYrmx 6e3 M3MEeHEeHWM U C MUHMMaNbHOM 3aZepKKOM. TakMm 06pasom
YCTPOMCTBA, MOAK/IOYEHHbIE K 3-M pa3HbIM rajibBaHMYECKM pas3BA3aHHbIM LuMHaM RS-485
(PYHKUMOHMPYIOT TaK, KaK €c/iv 6bl 6blM MOAKOYEHbI K OAHOM WKHE. B 3ToM pexume
YCTPOMCTBO MOXKET paboTaTh C JII0GbIMW MPOTOKOIAMM Nepesaym AaHHbIX.

B pexxnme «Mapwpytmsatop Modbus RTU» moaynb PL308 aHanu3upyeT agpec noayyatens
M Hanpas/seT NaKeT TOJ/IbKO HAa OAMH OMpeAesiEHHbIM MOpT, He "3acopsas” BCe OCTasibHbIE.
Takxe agpec nonyyarena MOXeT NOAMEHATLCA "Ha NeTy”, YTo N03BoNAET 06beAUHUTL B OAHY
ceTb pasHble noacetm Modbus RTU, B TOM 4yncne C nepecekarnlimMmMmnca agpecamu.

Pexum «Mactep-apbmTp» No3BOASET 06eCneyYnTb paboTy HECKOJIbKMX Master-ycTponcTB
C oAHOM LWKHOM RS-485, K KoTOpoM noAkntodeHbl Slave-yctpowctea. lMpu 3Tom 3anpocbl OT
Master-ycTpoicTB, nocTynarwLpe 0qHOBPEMEHHO, CTaBATCS B odepedb, U KaxKblM o4epeaHOM
3anpoc TPaHC/IMpYeTCcs Moc/ie MOoJlyYeHMs OTBETAa Ha 3anpoc npeaplaywmi. Ans Master-
YCTPOMCTBa 3TO BbIMAAMT KaK 3aJeprKKa oTBeTa. [POTOKON CBA3M HE aHA/IM3UPYETCA U MOXKET
6bITb NOObIM, @ OKOHYaHME MaKeTa OTC/IEXMBAETCA MO May3aMm.

«MapwpyTtnzatop + Mactep-ap6uTp» KOMOMHUPYeT ABa Npefbigylumx pexuma (paboTa
TONbKO no npoTtokosy Modbus RTU);
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1.2 O6was cneuundcukaumsa

(1 [e] o) o) R N 1 1o TP PP 3;
MaKkcrmanbHaa CKOPOCTb Nepefayvm AAHHDIX, OO ..veeeierieiieriiiiiiineeeeeeeeeeeeans 256 000;
MakcrmanbHaa CKOpOCTb, peKOMEHAYEMAA ANA PAOOTbl, OO «..uuuurrrreeeeeeeeeeennnn 115 200;
HanpskeHue ranbBaHUYECKOM M30N5LUMM NMOPTOB RS-485, B...ovvevviiiiiiiiiiiiinineennns 1500;
HomunHanbHoe HanpsrKeHWe NMUTAHUA, B (DC)...ooiiiiiiiiiiiiiiiiiii e ee e e 24;
ZlonyCTUMBIM AMana3oH HaNPSXKEHUSA MUTAHUS, B.oooooiiiiiiiiiiiiieea, oT 11 go 26;
Knacc 3awmtbl OT NOPaXKEHNA SNEKTPUYECKUM TOKOM ... .ceevruneeeeeiiieeeeeaineeeeesnneeeensnnneeseennnns I,
AnanazoH pabounx TeMNEPATYP, “C .o +0...+60;
OTHocuTenbHasa BNaxHOCTb Bo3ayxa (MPU 25 °C), Yo.eeeeveeveeiiiiiiiiieeiieeieeeeeeeeeee He 6onee 85;
ATmocdepHoe aaBneHne, KIMa (MM PT.CT.) .uoiieer e 84,0-106,7 (630-800);
HaPaBbO0TKA HA OTKA3, Huuiiiiiiiiinaeeeeeeeeeeseeeeeesenennnnnsnsssssssseseeeeesssesannnnnn 60 000;
CPOK CJTYKObl YCTPOMCTBA, JIET, HE MEHEE . unureernneeerareerenneesanssesanssseensesennsesennees 7;
MoTpebnAaeMan MOLLHOCTb, BT, HE BO/MIEE .. .cviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeninnnaneas 1,2;
[abapuTHbIe pa3mepsbl (C YCTAHOBAEHHbIMU PA3bEMAMM), MM ...cevveeeeennnnn. 100 x 115 x 18;
CTENEHD 3ALUMTBI OOOJIOUKM «eveeeeeerreeeeeennnneeeesssnneeeesssnneeeessssneesesssssseessssnnnns IP20.

1.3 TlaGapuTHble pa3mepbl
abapuTHble pasmepbl NpuBeAEHbl Ha pUcyHke 1.2.
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PucyHok 1.2 - FabapuTHble pa3mepsl
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1.4 BHyTpeHHAA CTPYKTypa

CTpyKTypHasa cxema moayna PL308 npuBeaeHa Ha puCyHKe HuKe (PucyHoK 1.3). Moaynb
COAEPXMT 3 raslbBaHMYECKU U30IMPOBaHHbIX nopTa RS-485. MNuTtaHne Moayna ocywecTBaAeTCA
OT UCTOYHMKA MUTAHMA C HOMUHAJIbHbIM HanpsaxeHuem 24B (DC).

PORT 3
24B B3 A3 SG3
g g g I @

€ CPU

| !

SG1 A1 B1 A2 B2 SG2
PORT 1 PORT 2

PucyHok 1.3 - CTpyKTypHas cxema

1.5 WHgukauus

Moaynb PL308 coaep*uT 8 CBETOAMOA0B UHAMKALMM, Pa3MELLEHHbIE Ha JIMLIEBOM YacCTu:

PW - cBeToaMoA 3e/€HOro LBeTa, OTo6pakallMi TeKyllee cocTosHue moayns. CoctosHue
cBeToAMoja:

e B HOPMa/IbHOM paboyem pexxnume MeaseHHO MUraeT;

e B peXMMe KOH(PUrypmpoBaHUS BCMbIXMBAET C YaCTOTOM 1 pa3 B 2 CEKYH/bI;
RX- cBeToanoapbl 3eneHoro useta 1 TX - CBETOAMOAbI XKENTOro LBeTa 0To6pakatoT akTMBHOCTb
Ha cooTBeTCTBYoLIEN WKHe RS-485 ana kaxaoro us noptos. CocTosHUME CBETOAMOAO0B:

e cBeToAMOA RX BCnbIXMBAET, KOrAa MOAY/1b NPUHMMAET aHHbIE YEPE3 COOTBETCTBYIOLLMM
noprT;
e cBeToaMoA TX BCNbIXMBAET, KOraa Moy b nepeaaéTt AaHHble Yepes COOTBETCTBYIOLLMMI
noprT.
ST - cBeTOAMOA KeNToro ugeTa.
B pexxnme Bootloader ceetoguoabl PW u ST muralot nooyepesHo.

Ecnu B pexkume Bootloader HaxkaTb KHonKy SW1, To Bce CBETOAMOAbI 3aropsaTcs, 4To
roBOpPUT 06 MCNPaBHOCTU CBETOAMOAOB.

PL308 6
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1.6 BHelwHne nogknoveHnn

Bce BHelUHME NOAKIIOYEHUS OCYLLECTB/IAITCA Yepe3 KJEMMHbIE 6/10KM, KOTOpble UMET
Mo 3 BMHTOBbIE KJEMMbI AN NOAK/OYEHUA Lienel WurH RS-485, a TakkKe NUTaHUS MOAYAS.
0603Ha4YeHUsA Lenen yKa3aHo HUKe.

e A - uenb wWuHbl RS-485 ¢ nonoxKnTenbHbIM NOTEHLMAJIOM;
e B - uenb wuHbl RS-485 ¢ oTpuuaTenbHbIM NOTEHLMAJIOM;

o SG - cMrHanbHaAa 3emMns WKHbl RS-485 (MoXeT Mcnonb3oBaTbCA A1 NOAK/IYEHMA
TpeTbero NpoBoja WJin 3KpaHa);

e +24V - naC BBOAA HaNpAXXeHUA NUTaHUA;
e GND - MMHYyC BBOZA HanpAXXeHUA NUTaHuA.

PacrnonoxeHne Knemm, 3/1eMEHTOB MHAMKAUMKM WM yNpaBJIeHUA Ha Kopryce MOAYNA
NoKasaHo Ha puUcyHke 1.4.

GND
OO O—+24B

S8 Q| PORT1

sT{O O+ PwW
o—{t swi1
™11 O O RX1
™21 O RX2
™3O O RX3
OO Q {—PORT2
A B SG
OO O PORT3
A B SG

PucyHoK 1.4 - PacnonoxeHue KnemMm, 31eMeHTOB MHAMKaUMK U yNpaB/ieHUA

Moaynb PL308 He coAaepXWMT BCTPOEHHbIX TEPMMHUPYIOLWMX pe3nucTtopoB. B cayvae
Heo6X0AMMOCTU TaKMe pe3UCTOpbl AOJIKHbI OblTb YCTAHOBJIEHbI CHAPYXXM MOAYA Ha AaslbHUX
KOHUax WuHbl RS-485.

1.7 Komnnekrtauyms

Y en o o1 Ton 1= To I o K0 TR T Pt 1;
PA3BEM 3 KOHTAKTA, LT ¢ uettnneennneennnneennneessneessneessnseesssessssesssssesssseesssesssnsesnnnes 4;
1= Ul To] o 2 (T oc 1.
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2 HacTtpowuka

2.1 Ytunuta JL Configurator

ANna HaCTpPOMKM Heo6X0AMM KOMNbIOTEP C YCTaHOBAEeHHOW yTuamuton JLConfigurator.
MporpaMMa MOXeT 6biTb  3arpykeHa ¢ cakMta 000 «Moaynb  ABTOMaTMKa»
https://www.mautomatics.ru/product/pl308/ .

TakXe AN19 HAaCTPOMKM HeobXOoMM KaKoM-M60 agantep RS-485. MoXKHO MCno/b30BaTh,
Hanpumep, BSA-02 (https://www.mautomatics.ru/product/bsa-02/) Nz PL306
(https://www.mautomatics.ru/product/pl306t/ ).

Ana nepexofa B PeXMM KOHPMIypUpOBaHMA - Ha paboTalolemM Moay/sie HaxKaTb M
yAepxuBaTb KHOMKY SW1 0 TOr0o MOMEHTA, NMOKa MOAY/lb HE NEPENAET B PEXMM HACTPOMKM
(npumepHo 3-5 ceK). TeKyLMi peKMM paboTbl KOHTPOIMPOBATb MO COCTOSHUIO CBETOAMO/0B
PW 1 ST.

[anee 3anyctuTb nNporpaMmy M BbINOJHUTL (U3MYECKOEe NOAKNIOYEHME ajanTepa
KOMMbloTepa C Nto6biM NopToM RS-485 Ha ycTponcTBe.

B HacTtpomkax (®amn/Cessb) Bbl6patb COM-NOpPT COOTBETCTBYHOLWMM MNOAKIOYEHHOMY
agantepy. Ecnv agantep 6bln MOAK/OYMEH K KOMMbIOTEPY MOC/e 3anycka nporpammbl, TO
HaxaTb KHOMKYy «O6HOBMTb CMMCOK», 4YTOObl OH MOABMACA B CAMCKe. HaxaTb KHOMKy
«HacTponTb NOpPT.» U NPOBEPUTL NapameTpbl CBA3M: CKOPOCTb - 19200 6ut/c, 8 61T, YHETHOCTL
- «Yét1», CTonoBsble 6UTHI - «1», ynpaBJeHUe NOTOKOM - «HeT». Agpec ycTpoMcTBa YCTaHOBUTb
- 247 (Ha NaHe/IM UHCTPYMEHTOB MM B MEHIO HACTPOEK).

4
YCTaHOBUTb COeJMHEHME KHOMKA ‘ #ﬁ' Ha naHeJIn MHCTPYMEHTOB.

Ecnv BCE caenaHo NpaBuIbHO BHM3Y B CTaTyCHOM CTPOKE NOABMTCA Haanucb «CBsA3b OK»,
a B pasjesie HaCTpOoeK 0ToOpa3ATCA TeKylue YCTAHOBJIEHHble 3HayeHuA. [pu U3MeHeHUU
HaCTPOEK OHM Cpasy NepeaarTcs B YCTPOMCTBO M COXPAHSAIOTCA B SHEProHE3aBMCMMOM MAMATH.

Mo OKOHYaHUIO HACTPOMKM HEOBX0AUMO
nepecopocmTb nUMTaHWe  MOAYNA (6o
BbIMO/HUTL MPOrPaMMHbIM COPOC U3 YTUAIUTBI

+3 JL Configurator

®aiin  Coegurenne  Ycorpotictee  Mhdopmagms

JLConfigurator). w-Xeili EE e
B OKHE Nporpammbl C/ieBa BbIGMPAETCA - M 192.168.0.224: 502
pasgen HacTpoek, cnpaBa orobpaxatorca = SR oL
HeMnoCcpeACTBEHHO HACTPaMBaeMble NapameTpsl. - K”“;: G Yaanms ycrpoiicreo
BuA OKHA MpOrpamMmbl M306PAXKEH HMKE " PORT]

=

(PvcyHok 2.1). CnMCOK HacTpoeK ANA KaxAaoro
nopta npusefeH B Tabamue.2.1.

B pasaene «Pexum paboTbl» BbIGMpAETCA OAMH M3 PEXMMOB paboTbl MOAYNA, @ TaKXKe
napameTp «[lay3a Mexay naketamm». [MapameTp «llay3a mMexay naketamu» onpegenseT naysy
Ha LWMHe nocne npvéma oTeBeTa oT Slave-ycTpoMCTBa M OTMPaBKOM €My HOBOrO 3anpoca.
UcnonbsyeTtca B pexumax: "MapuwpyTtusatop” 1 "MapwpyTtusatop + Mactep-apoutp”’. JaHHaAa
naysa nosBoJsiseT "pasrpysuTb”’ Slave-ycTpoMCTBa OT HEMPEpPbIBHOro MOTOKAa 6GaMTOB Ha WX
nopTax CBS3U OT ABYX WM TPEX Master-yCTpoMCTB U MOXKET 6bITb aKTyaslbHO A1 YCTPOMCTB C
MeaNEeHHbIMU MUKPOKOHTPOI/IEPAMU.

B pasgenax PORT1, PORT2, PORT3 HacTpauBaloTCA NapaMeTpbl CBA3M KaXXAoro U3 Tpéx
noptoB. ®opmMaT nepegaym AaHHbIX U CKOPOCTb Ha pa3HbIX NOPTax MOryT oTamM4yatbca. OgHaKo
He peKoMeHayeTCA AenaTb pasHuLy B CKOPOCTM nepejayun 6onee yem B [Ba pasa, T.K. npu
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3TOM ANnA 6osee 6bICTPOro NopTa Npu nepeaaye 6yayT GopMMpoBaTbCs 60NbLUME Nay3bl MEXKAY
6aMTamMM. BosblLOM pa3pblB MOXKET ObiTb JIOXKHO MPUHAT MPUMHUMAIOLMM YCTPOMCTBOM 3a
OKOH4YaHMe MakeTa.

He3aBMCMMO OT TOro KakoM Bbl6paH pexMM paboTbl HEO6XOAMMO YCTAHOBMTb HAaCTPOMKM
CBA3M A/1A KaXKA0ro U3 UCMNOoJ/Ib3yEMbIX NMOPTOB.

Tabnmua 2.1 - CNMCOK HaCTpOEeK NMOpTOB

MapameTp OnucaHue

CKopocCTb paboTbl KaHana CKopoCTb paboTbl KaHasla, JAonycKkaeTcAa 3ajaBaTb JIOOYHO
CKOpoCTb B AnanasoHe ot 1200 go 250 000 604

May3a OKOHYaHMA nepejauu | 3ajaeTcs B KOJMYeCTBe 6GaMT. 3aBeplleHve nepenayuu
naketa onpefenseTca No AaHHOM nayse. Ana pexuma lWio3a c/6e3
MacTep-ap6uTpOM, nay3a Jo/I)KHa 6biTb HE MeHee 4 6a1ToB

TarimayT Ha oXuaaHue | TaMMayT Ha OXMAAHME OTBETHOMO MNaKeTa, B peXUMe
OTBETHOro nakeTta «KoHUeHTpaTop>» He ucnoab3yeTca. Bpema B Mc

Maputet 3a4aéT peXkMM NPOBEPKM HA YETHOCTb

KonnuecTBo CcTONoBbIX 6UTOB KonunyectBo cTonoBbIX 6UTOB

Tun BHELWHMX  YCTPOMCTB, | OnpesenseTr TMN BHELWHWMX YCTPOMCTB Master wmam  Slave,
noAKalYaemMbIx K NopTy noAKk/o4aeMblX K nopty. Mcnosb3yetca B peXmmax
"MapuwpyTtusatop” u “"MapwpyTtuszatop + MacTtep-apouTp’, B
pexmnme "KoHueHTpaTop RS-485", AaHHbIM NapameTp He UMeeT
3HaYeHuA.

PL308 9
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4 JL Configurator - O X

Qaiin  Coegnnenne Ycrpoicteo  WMindopumauus

- L - p N Mapamerp 3HaueHue
oG’ P

Ckopocte paboTel kaHana, Goa 19 200
| B8 192.168.0.224: 502

=8 <247>: PL308 TafmayT Ha 0XKWABHME OTEETHOTO NAKETa, MC 200
= 45 Kondurypauua Mapwrer YeTHocTs
| Pexxum pabotei
from|
|4 PORT2
|4 PORT3
Ly TaBnuua mapwipyTusayun

Fa [Flg

Mayza okoH4YaHWA Nepegaqn NaKeTa, 3343€TCA B KonnyecTee bain... 4

Konwnuectso ctonoeex 6utos 1 cton-6ur
Twun BHELUHWX YCTPOCTE, NOAKNIOYEEMDBIX K MOPTY MASTER

OBHOBNEHWE NPOLLNEKN
] P

@ Tpadmx

[[] *ypnan coberruia

CkopocTe paboTel KaHana
Port 1. CkopocTe paboTel KaHana, AONYCKAeTCA 2a4aBaTk NOGYH CKOPOCTL E AManasoHe oT 1200
Ao 250 000 6op (pekomeHayetca Ao 115 200 6o04)

Cense OK 750: 3

PucyHok 2.1 - Bug okHa nporpammsl «JL Configurator»

2.2 Pexum «KoHueHTpaTOop RS-485»

B 3ToM pexume Moaynb nepeTpaHC/MpyeT MHMDOPMALMOHHbIE MAKeTbl, NoJly4Yaemble C
OZIHOro nopTa Ha ABa Apyrux. MNpu 3ToM BCe NopTbl paBHO3HaYHbI. MepeTpaHcaums BeaeTcs B
peasibHOM BPEMEHU C MMHMMaJIbHOM 3aJEPIKKOM.

Mo3BonseT o6beauHUTb B eauHyl ceTb 3 (M3MYEeCKM pasHbiX WKHbl RS-485. 3710,
Hanpumep, nNo3BoasfeT 00beAUHUTbL LWKMHbI B TOMOJIOIMIO «3Be3j4a», Korga HeygooHo Mau
HeLenecoobpasHo NnocsieaoBaTe/IbHO 06bEANHATL CUIbHO YAa/IEHHbIE MOAYIM OAHOM LUMHOM.

Jpyro BapuaHT MCMOJ/Ib30BaHWMA 3TOr0 peXXMMa - 3TO MOBTOPUTE/Ib CUrHanoB RS-485
(penutep). MNpu 3TOM ByAET BbINOJHATLCA ra/ibBaHMYECKan M30N1AUMA Pa3HbIX CEFMEHTOB LUMHbI
RS-485 u nonHoe nepedopmupoBaHMe Mponyckaembix yvepes moaysb PL308 naketoB. 370
LieN1ecoobpasHo, Koraa yCTpoOMCTBa HE MMEKT COBCTBEHHOM ra/ibBaHMUYECKOM M30N5UMK M MPU
3TOM yAaNieHbl APYr OT Apyra Ha 3HauyMTe/IbHoe pacCTOAHME U MUTAKTCA OT PasHbIX MCTOYHMKOB
NUTaHKA.

Huxe (PUCyHOK 2.2) nokasaH npvmep paboTbl MOAYNA B perkmme «KoHueHTpatop». Ha
AnarpaMme MnoKasaHo MpOXOoXKAeHWe MaKeToB, 34eCb M Aanee nakeTbl 0603HayYeHbl Kak M1S5
(NpUMep), YTO 03HAYaEeT, YTO MAKET UAET OT YyCTporcTBa M1 M NpefiHa3HaYeH A/1a YCTPOMCTBA
S5.
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Pexxum «KoHueHTpatop»

Port3 Port2 Portl

I Nnaker dopmupyer Master ycTpoicTBo
I naker popmmpyer Moayab PL308
Aap.: 1 Aap.: 2 Anp.:3 BN naxer popmupyer Slave yerpoiicTeo

PucyHoK 2.2

2.3 Pexum «MapwpyTtusartop»

PexxMM paboTbl «MapLupyTmM3aTop» no3BosseT HanpasaAatb Modbus naket ¢ 3anpocom,
coAepalmi onpeaeneHHbiM agpec Slave-ycTpomcTBa B OMpeAeneHHblM NOpT, COrslacHo
TabMue MapLipyTM3aumu, a TakKe «Ha NeTy» NOAMEHATb agpec. JTO N03BONAET 06beAUHUTD
ABe pa3Hbix nogacetM Modbus RTU (RS-485) ¢ nepecekatwowmmmuca agpecaMmm B 0gHY CeTb, C
MPUCBOEHMEM KaXKAOMY YCTPOMCTBY YHWMKa/IbHOrO BMpTyasibHOro agpeca. JIM6o npocTo
pa3fesiMTb LUMHY Ha ABEe NOACETU (BETKM), MPU STOM 3anpocC HarnpaB/IAeTCA TOIbKO B OAHY BETKY
(Slave-ycTpomcTBa Ha ApYrMx BETKAX He MOJy4aloT M HE 06pabaThiBAOT «YyKMe» 3anpochl).

Hanpumep, 2 pasHbix Slave-ycTpoMcTBa C OAMHAKOBbIM agpecom 1 Moryt 6biTb
NOAK/OYEHbI K 0AHOMY Master-ycTpomcTBy, Npy 3TOM Master-ycTporMcTBo 6yAeT MCMO/Ib30BaTh
pasHble agpeca, Hanpumep, 1 1 2, a moaysb PL308 npu nepeTtpaHcasaumMm 6yaet HanpasaATb
MakeT C onpejesieHHbIM ajpeECOM Ha OnpeAeneHHbIM MopT M NoAMEHATb aapec. pu 3Tom
Tab/mMua MapuwpyTM3auum SIBNISETCS HacTpamMBaeMoW. JNA KaxAoro BUPTYasibHOro ajpeca
MOXHO BbI6paTb MOPT, HA KOTOPbIM 6yAEeT HamnpaB/ieH AaHHbIM 3aMpoc, a TaKXKe peasibHbln
aZpec ycTpoucTBa Ha luHe Modbus. OtBeT oT Slave-ycTpoMcTBa NpoOXoAuT o6paTHoe
npeobpa3oBaHue ajpeca.

B otanume ot pexmma «KoHueHTpaTop» peXxum «MaplpyTmMsaTtop» MNO3BOJAET He
3aCopATb cocejHue MoACETU HEHYXXHbIMM MM 3anpocamu, YTO MOXKeT OblTb aKTyasibHO, eC/u
Slave-ycTpomctBam TpebyeTcsi 3HauYMTe/IbHOE MPOLECCOPHOE BPeEMA Ha 06paboTKYy 3anpocoB
Modbus.

Mprmep paboTbl Mmoayna PL308 B saHHOM pexkume npuBeaeH HuKe (PUCYHOK 2.3).
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Pexxum «MapuwpyTtuzatop»

5E BB

App.: 4 App.:5 App.: 6

i | NS .

mm

B naker popmupyer Master ycTpoiicTeo
I Naket popmupyer moayAb PL308

Anp: | Ape2  Awpi3 B naker dopmupyer Slave ycTpoiicTBo

Port3 Port2 Portl

PucyHok 2.3

Ans  paboTbl [JAHHOMO peXMma Heob6X0AMMO MpaBM/IbHO HACTPOMUTbL  TabaMLy
MapLLpyTH3aLMM.

Moaynb PL308 onepupyeT BupTyasibHbiMK agpecamu ¢ 0 no 255, 31o agpeca, 3anpochkl no
KOTOpbIM 3anpalumBaeT Master-yctpoictBo (nopt 1, cm. PucyHok 2.3). Ans Kaxkzaoro
BUMPTYaJlbHOro aJpeca BbloMpaeTcA MOpPT, Ha KOTOpbIM MepeHanpaBaseTca 3anpoc,
coZep:Kalimi 3TOT BUPTYasibHbIM aZpec M BblGUpaeTcsa peasibHbli aapec MOAY/S Ha LUMHE 3TOro
nopTa, KOTOPbIM NOAMEHAETCSA BUPTYasibHbIM NPU NEPEHanpaB/iEHMM.

Mo-yMon4aHuto, Npu U3roTOBNEHMM MOAYIA HACTPOMKM CAENaHbl TAKMM 06PA30M, YTO MO
BCEM BMpPTya/ibHbIM aZpecaM 3anpocbl NepeHanpaBAAlTCA Ha NOpT 2, a ajpeca ocTawTcA
TakKMMM Ke. Y1o6bl noakaoumte Moaynb PL308 no cxeme (PucyHok 2.4) HaCTpOMKM Tabmupbl
MapLIpyTM3aLMM HYXKHO cAenaTb CiefyroWwmnm 06pa3om:

PL308 12



m| | | MO/YNb
ABTOMATHKA

Mapamerp 3Ha4eHMe "
MopT neperanpaenedna, BupytaneHeld agpec 0 PORT 2
Agpec nepenanpaenedna. BupytaneHed agpec 0 0
MopT nepenanpaeneHua. Bupytaneseli agpec 1 PORT 2
Agpec nepenanpaenedna. BupytaneHei agpec 1 1
MopT nepenanpaeneHua. BupytaneHeli agpec 2 PORT 2
Agpec nepeHanpasnedla, BupytaneHed agpec 2 2
MopT nepeHanpaeneqna, BupytaneHeld agpec 3 PORT 2
Agpec nepeHanpasneHla, BupyTaneHed agpec 3 3
MopT nepeHanpaenedna. BupytaneHeld agpec 4 PORT 3
Agpec nepenanpaenedna. BupytaneHed agpec 4 4
MopT nepenanpaeneHua. BupytaneHeli agpec 3 PORT 3
Agpec nepenanpaeneHna. BupyTaneHed agpec 3 5
MopT nepenanpaeneHua. BupytaneHeli agpec & PORT 3
Agpec nepeHanpasnedla, BupytaneHed agpec & &
MopT nepeHanpaeneHdna, BupytaneHeld agpec 7 Bnokwpoeate
Agpec nepeHanpasnedla, BupytaneHed agpec 7 [
MopT nepenanpaeneqdna. BupytaneHeld agpec 2 Brokwpoeate
Agpec nepenanpaenedna. BupyTaneHed agpec & 2 b
PucyHok 2.4

Hewucnonb3yemble BUPTYyasibHble apeca MOXKHO OCTaBWUTb B JIOGOM COCTOSHMM. T.K. OHM
He y4acCTBYIOT B onpoce.

Ha pucyHKe Huxke (PMCyHOK 2.5) npuBeaeHa Apyrad BO3MOXHasa paboyasa cutyauma. Jsa
Mozaynsa PL308 noakntoueHbl K oaHOMY Master-yctponcTsy. MNpu 3Tom YeTbipe Slave ycTporcTBa
MMeIT oaMHaKoBble agpeca (1). YTobbl Master-ycTpoMCcTBO MMEN0 BO3MOXKHOCTb OMpalumMBaTh
BCE YCTPOMCTBA B CETU - KaXKAOMY M3 HUX MPUCBOEH BMPTyasbHbIM agpec oT 1 Ao 6 (cMm.
NOAMMUCH Ha PUCYHKE).

HacTpolika Tabauu MaplupyTmM3aumm npuBedeHa Ha pucyHkax (PucyHok 2.6 u PucyHok
2.7).

Ob6paTuTe BHUMaHWe, 4YTO ANA BUPTYyasibHbIX apecoB, UCMOJIb3yeMbIX APYrMM MOAyaeM
PL308 B none «MopTt nepeHanpaBaeHna» ctouT «bJIOKUPOBATb». 3T0 HEO6XO0AMMO ANA TOrO,
4TOObI 3aMpOoChl, NpefHa3HaYeHHble A1 APYroro MOAYAA HUKyZa He nepeHanpasiifancb U He
Mewanu pabore.
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App.: 1/ Bupr.1
3 —
App.: 1/ Bupt.4
PL308 Ne22
2 1

App.: 1/ Bupt.3

Port3 Port2 Portl

Port 3 Port2 Portl

“ " . " >t

s [
———————

ol |
= t

B naker dopmupyet Master ycTpoicTBO

U Naket popmupyet moayab PL308 Nel
MNaker popmupyet moayab PL308 No2

B naker dpopmupyer Slave yerpoiicteo

PucyHok 2.5
PL308 Ne1
Mapamerp 3Ha4eHHE ﬁ
MopTt nepenanpasnedua, BupyTaneHed agpec 0 PORT 2
Appec nepeHanpaeneHna. BupytaneHeli agpec 0 0
MopT nepeHanpaenedns. BupytaneHelli agpec 1 PORT 2
Appec nepeHanpaeneHna. BupytaneHei agpec 1 1
MopT nepeHanpaenedua. BupyTaneHeli agpec 2 PORT 3
Agpec nepeHanpaenedna. BupytaneHeli agpec 2 1
MopT nepeHanpaenedus. BupytaneHelii agpec 3 Bnokupoeate
Appec nepeHanpaeneHna. BupytaneHei agpec 3 2
MepT nepenanpaenedus. Bupytaneneili agpec 4 Brokupoeate
Appec nepeHanpaeneHna. BupytaneHeii agpec 4 4
MopT nepeHanpaenedua. BupyTaneHeli agpec 3 Brokwpoeate
Appec nepeHanpaenedna. BupytaneHeli agpec 3 5
MopT nepeHanpaenedna. BupyTaneHeli agpec & Bnokwpoeats
Agpec nepeHanpaenedna. BupytaneHeli agpec & B
MopT nepenanpasnedua. BupyTaneHeid agpec 7 PORT 2
Appec nepeHanpaeneHna. BupytaneHeli agpec 7 7 W
PucyHok 2.6
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PL308 Ne2
Mapamerp 3HAYEHNE ”
MopTt nepenanpasnedwa, BupyTanedei agpec 0 PORT 2
Appec nepeHanpaeneHnd. BupytaneHeid agpec 1]
MopT nepeHanpaeneHua. BupyTaneHelid agpec 1 Bnorkwpoeate
Agpec nepeHanpaenedua, BupyTaneHeiid agpec 1 1
MopT nepeHanpaenedna. BupyTaneHelii agpec 2 Brokwpoeate
Appec nepeHanpaeneHnd. BupytaneHeii agpec 2 2
MopT nepeHanpaeneHa. BupyTaneHeli agpec 3 PORT 2
Agpec nepeHanpasnedns. BupytaneHeld agpec 3 3
MopT nepeHanpaenedna. BupyTaneHeiii agpec 4 PORT 3
Agpec nepeHanpasnedva. BupyTaneneii agpec 4 4
MopT nepeHanpaenedua. BupytaneHeli agpec 5 Bnokwpoeate
Appec nepeHanpaeneHua. BupyTaneHeld agpec 5 1
MopT nepeHanpaenedna. BupytaneHeii agpec & Brokwpoeate
Agpec nepeHanpasneda. BupyTanedeii agpec 6 2
MopT nepeHanpaeneqna. BupytaneHeii agpec 7 PORT 2
Appec nepeHanpaeneHna. BupytaneHeld agpec 7 T W

PucyHok 2.7

2.4 Pexunm «MacTtep-apouTtp»

B 3TOoM pexume K nopTy 2 MOAKIOYAETCA LUMHA, K KOTOPOM MOAKJIYEHbI OAHO MU
HeCKoJIbKo Slave-ycTpoMcTB, a K nopTtam 1 1 3 noakntoyatoTca Master-yctpormcTtsa. MpoTokon
CBA3M HEe aHa/IM3MPYeTCA M MOXKET OblTb N0ObIM, @ OKOHYaHWE MNakeTa OTC/IeXMBaeTCA No
naysam. Master-ycTpoMcTBa SIBIAOTCA MHMLMATOPAaMK 0GMEHa AaHHbIMM M BeayT onpoc Slave-
YCTPOMCTB aCMHXPOHHO Apyr oT apyra. lpu 3ToM Moaynb PL308 saBnsetcs ap6utpom M
ynopsazoymBaeT 3anpocbl. Ecam ogHo 13 Master-ycTpoMcTB Havano o6MeH € oAHUM M3 Slave-
YCTPOMCTB, TO LUMHA Ha MOPTY 2 CYMTAETCA 3aHATOM A0 Tex nop, noka Slave-yCcTpoMCTBO He
OTBETUT M OTBET He ByJeT NMOoNHOCTbI0 oTrnpaBsieH Master-yctpolcTBy. Eciv B MOMEHT, Koraa
lWMHa 3aHATa Apyroe Master-yCTpoMCTBO PELLMT TOXKe OTMNpaBMTb 3amnpoc ogHOMy M3 Slave-
YCTPOMCTB, TO 3TOT 3anpoc byaeTt 6ydepusmpoBaH moaynem PL308 1 3aaep:kaH 40 OKOHYaHMA
obMeHa C nepBbIM Master-ycTpoMCcTBOM M TOJIbKO 3aTeM OTnpaB/ieH. M Tak ganee. B pesynbTate
HECKOJ/IbKO Master-ycTpomMcTB CMOryT paboTaTb OAHOBPEMEHHO M He MeluaTb Apyr Apyry. Mpu
3TOM MOTyT Hab4aTbCA 3a€PXKKU B MOYYEHUN OTBETA.
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Pexum «Mactep-apoutp»

M2

Port 3 Port2 Portl

M251 -
. >t

I ket popmupyet Master yctpoiicteo M1
Maket popmupyet Master yctpoicteo M2

I Naker gpopmupyet moayas PL308

I naker popmupyer Slave yctpoiiceo

Aap.: 2 App.:3

PucyHok 2.8

2.5 Pexum «MapwpyTtusartop + Mactep-apoutp»

B 3TOM pexXume KOMOBMHMpYeTCA ABa peXuma - «MapLlipyTusaTop» U «Mactep-apouTp».
06s3aTe/IbHbIM YC/IOBMEM SABNSIETCA TO, YTO YCTPOMCTBA [OJ/IKHblI paboTaTb MO MPOTOKOJY
Modbus RTU.

Ha pucyHke Huxke (cM. PucyHok 2.9) nokasaH npumep paboTbl B pexume
«MapwpyTtusatop + Mactep-apoutp». K nopTy 2 NOAK/IYEHbDI LWKHBI, K KOTOPbIM NOAK/IIOYEHDI
OZIHO MJIM HECKONbKO Slave-ycTpoMcTB, paboTatolumx no npotokony Modbus RTU. A K nopTtam 1
M 3 noaknaovarTcs Master-yctponctea. B AaHHOM npumepe cuTyauusa ycyrybieHa Tem, 4YTo
Slave-ycTpomCTBa Ha pa3HbIX LWMHAX UMEIOT OAHM U Te e agpeca. MapLupyTm3aumsa nossoaset
npucBomTb Slave-ycTpoMcTBamM BMpTyasibHble agpeca, MO KOTopbiM ob6paljatotca Master-
ycTpomcTBa, a Moaynb PL308 B npouecce paboTbl «Ha JieTy» MepeHanpaB/seT 3anpoc Ha
HYXHbIM NMOPT U 3aMEHAET BUPTYasibHbIM aApec peasibHbiM. M0-yMONYaHUI0 MOAY/Ib HACTPOEH
TakMm 06pa3oM, 4TOo agpeca npu nepeTpaHCaAALMU NOBTOPAKOTCA.

Pexxum «Mapupytusatop+Mactep-apoutp»

Port 3 Port2 Portl

- t

I naker dopmupyet Master yctpoiicteo M1
Naket dpopmupyet Master ycrpoiictso M2

0 Naket dopmupyet moayab PL308

Maket popmupyert Slave yctpoiicteo

G

Aap.: 1 App.: 2

App.:3

PucyHok 2.9
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2.6 OOHoBneHue BcTpoeHHoro MO

Meproanyecku BbinycKaeTca o6HoBneHMe BCTpoeHHoro MO (npowuBka). Kak npasuno,
o6HoBeHHoe O ycTpaHAeT Kakme-M60 OLWMOKKU MU fobaBnseT HOBYIO (DYyHKLMOHANIbHOCTb.

O6HoBneHne MO ocyuwecTBnAeTcA Ha BKNaake «OOGHOBNEHWE MPOLWMBKM». 34eCb XKe
oTobparkaeTca MHGOPMaLIMA O TEKYLIENM NPOLLUMBKE B YCTPOMCTBE.

AN 06HOBNEHMA NPOLUMBKM HEO6XOAMMO OTKPbITb hak C paclumpeHmem *.jfm m HaxaTb

KHOMKY «[TpownTb>.

4 JL Configurator [} X
Qaiin  Coegunenne  Ycrpolicteo  VHdopmauna
. £ El TG JMlannbie daiina npowmeKn:
. ‘ ’ ﬁP S ‘ L QS = OriperT haiin: PL302_v1.0.0./fm | Omepeirs
=- 9 192,168.0.224: 502 AnnapatHas nnatgoepma: 315 Tun nporpamme: 8384 Bepena: 1.0.0 4* Trsrom:
Eh 8 <247>: PL308 fara cGoprm: 24,11.2021 7:25:31 =
8 Kondurypauma Onucanne nsMeEHEHNA:
|1 Pexum pabotel Bepcua 1.0.0: 3
[} PoRTI - HawaneHwiid penus
Ly PORTZ
Ly PORT3
Ly Tabnnua mMapwpyTHIaLuK
i
@ Tpaguk
|:| HKypran cobeimni
07:28:32:224: MNony4aem napameTpsl NaMATH YCTPOACTE .. ~
07:28:32:251: Nposepra Tekywero pesxuma pabotel.,
07:28:32:254: ... BEINCAHASTCA OCHOEHOE NPUACHKEHHE
07:28:32:255: Komanga va sanyck Bootloader'a’
07:28:35:293: MpoBepka TeKyLLEro pexuma padoTel...
07:28:35:321: Bootloader sanywen
07:28:35:323: Komanaa Ha cTUpaHne .
07:28:42:362: . ycnewHe
07:28:42:364: CTapT NpOLWWEKM,.
07:28:53:464: MNpolMeka YCNELLHD 3arpy=eHa
07:28:33:468: Komanaa Ha cTapT npunoxeHna
07:28:536:502: MpoBepka TeKyLUEro pexuma padoTsl...
07:28:57:508: Her oTeeta o7 ycTpodcTea
07:28:57:510: QwmBra sanycka npuaoHKeHna
v
YeTpoiicTeo He oTBEYaET 222:9
PucyHok 2.10 - MpowmBKa
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3 TexHu4yeckoe obcnyxuBaHue

3.1 O6wme yKkasaHusA

TexHMYyeckoe O06CNYKMBAHWE YCTPOMCTBA [O/IKHO MPOM3BOAMTBLCA OBCYKMBAKOLLMM
NMEepcoHa/oOM He pee OJHOro pasa B LIeCTb MeCALUEB M BK/OYAET B cebsa creayouime
onepaumu:

— BM3YaJlbHbIM OCMOTP;

— OYMCTKY Kopnyca npuéopa M pasbemoB OT Mbl/IM, FPA3U M NOCTOPOHHUX MPEAMETOB;

— MPOBEPKY Ka4yecTBa MOAK/YEHNA Kabenen.

3anpellaeTca MCrosib3oBaTb A/ YMCTKM YCTPOMCTBA abpasvBHble Martepuasbl MAu
OpraHmMyecKkue coeuHeHus (CnUpT, 6EH3WH U.T.A).

3.2 Mepbl 6e30onacHoOCTH

Jllobble paboTbl MO TEXHUYECKOMY OOCAYXKMBaHMIO (OYMCTKAa M MpOBEpKa KayecTsa
NOAK/IIOYEHMIM Kabenen) MpousBOAMTb TOJIbKO NMPU OTKIOYEHMM YCTPOMCTBA OT MCTOYHMKA
nUTaHMA.

3.3 [lopsapok TexHu4eckoro o6cenyXnBaHus nspgenus
3.3.1 Bu3ya/bHbIM OCMOTP

3.3.2 OuyMcTKa Kopnyca yCTpOMCTBA M pa3beMOB OT MNbl/IM, FTPA3U U
NOCTOPOHHUX NpeaMETOB

3.3.3 TlpoBepKa KayecTBa NOAKJHYEHMA Kabenekn
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4 XpaHeHue u

TPaAaHCNOPTUPOBKA

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHcnopTUpOBaHME YCTPOMCTBA B YNaKOBKe AOMYyCKAeTCs npwu
cnepyouwmx ycnosmax:

Temnepatypa Bo3gyxa

OTHOCHUTE/IbHAA BZIAXXHOCTb BO3AYXaA....cceveennnn He 6onee 95% npu

oT - 20°C po +75°C;
Temnepartype 35°C.

TpaHCcnopTMpOBaHME [OMyCKaeTCAa BCEMU BUAAMM 3aKpbITOro TpaHCMNopTa.

4.2 XpaHeHue

4.2.1 XpaHeHue YCTPOMCTBA B YNaKOBKe AOMNYCKAETCA NpU cleayolmx

YCNOBUAX:

TemnepaTypa OKPYKAOLLETO BO3AYXA «eeuuunureerrennnnneesseannneeaanns
OTHOCUTE/IbHAA BNAXKHOCTb BO34YXA . .ueeerennn. He 6onee 80 % npu

.... oT +5 1o +40°C;
TemnepaTtype 25°C.

PL308
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5 Ytunmsauma usgenuns

Balle ycTpoMCTBO CNpOeKTUPOBaHO U U3roTOB/IEHO M3 BbICOKOKAYECTBEHHbIX MaTepMasioB U
KOMMOHEHTOB, KOTOPble MOXHO YTM/IM3UPOBaTb M MCMOJIb30BaTb NOBTOPHO. O3HAKOMbTECH C
MECTHOM CMCTEMOM pa3zie/IbHoro c6opa 3/1eKTPMYECKUX M 3IEKTPOHHBIX ToBapoB. CobtoaanTe
MECTHble npaBuia. YTUIU3MPYMTE CTapble YCTPOMCTBA OTAE/IbHO OT 6bITOBbIX OTXOZOB.
MpaBunbHas  yTUAM3aUMs  Ballero ToBapa  MO3BOJIMT  MPEeAOTBPaTMTb  BO3MOXHbIE
oTpuuaTeIbHble NOCNeACTBUS ASi OKPYHKAKOLLEM Cpe/bl M Ye10BEYECKOro 30POBbS.
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6 I'apaHTm7|Hb|e ob6sA3aTenbCcTBa N3roToBUTENA

M3rotoBMTEIb rapaHTUPYET COOTBETCTBME YCTPOMCTBA 3asIBJIEHHbIM XapaKTEPUCTUKAM MpU
co6.1l0i€HMM YCNIOBUI KCMTyaTalMm, TPAHCNOPTMPOBAHMA, XpPaHEHMA M MOHTaxXKa.
FapaHTUMHBIM CPOK 3KCMayaTauum - 36 MecALeB CO AHA MpoJarku, HO He 6onee 39
MecCALEeB CO HA M3rOoTOB/IEHMSA.

Hactoswasa rapaHTMs He JeWCTBMTENbHA B  C/yyasdx, Korja MOBpEXAEHMA UK
HEWCNPaBHOCTb BbI3BaHbl MOXapoOM WU APYrMMU NPUPOAHBIMU ABNIEHUAMMU; MEXAHUYECKMMM
NOBPEXAEHUAMU; HEMPABWUJIbHBIM MCMO/Ib30BAHMEM; PEMOHTOM MM HANAAKOM, €C/IM OHMU
Npom3BeAeHbl JIMLIOM, KOTOPOE He MMeeT cepTudUKaTa, NOATBEPKAAILWErO Ha/IMUME 3HAHUM
[N OKa3aHMA TaKMX YCAYT, a TaKXkKe 3KCMlyaTaumMen C HapyLeHUEM TEXHUYECKUX YCIIOBUM N
Tpe6oBaHWM 6e30MacHOCTM.

B ToM cnyyae, ecnm B TeYeHMe rapaHTMMHOIO CpoKa 4aCTb WMJIM YacTW YCTPOMCTBa 6blau
3aMeHeHbl YacTblo MM YacTAMM, KOTOpble He OblIM NOCTaB/IEHbl MAM CaHKLMOHUPOBAHDI
M3roTOBUTENEM, @ TaKXKe OblIM HEeYyJOBNETBOPUTE/IbHOrO KayecTBa M He noaxoAunu AN
TOBapa, TO NOTPe6bUTENb TEPAET BCE M NIl06ble NpaBa HACTOALEN FrapaHTUM, BK/IHOYaA NpaBo Ha
BO3MELLEHME.

B cnyyae Bbixoga yCTpoMCTBA M3 CTPOSl B TEYEHME FapaHTMMHOIO CpPOKa Mpu CO6AEHUM
Nnosib30BaTe/IEM YC/IOBMM 3KCMJlyaTaumu, TPaAHCMOPTUPOBAHUS, XPaHEHMS WM  MOHTaXa
npeanpUaATHE-U3roTOBUTE/Ib 06A3YETCA OCYLLECTBUTL €r0 6ECNIATHBIM PEMOHT MM 3aMEHY.

YCTpOMCTBa ABNSIETCA TEXHUYECKM CJIOKHBIM M3JAE/IMEM, €M0 PEMOHT OCYLLECTB/IAETCA Ha
npeAnpUATUM MU3roToBuTene. ANnA peMoHTa, M34eNiMe Ha 3aBOA-U3roTOBUTE b, AO/IKHO OblTbh
npeAocTaB/eHO B COGpaHHOM BuAe. PEMOHT OoTAe IbHbIX Y3/10B (M1aT) HE NPOMU3BOAMUTCA.

BHMMAHME! [Ana ocywecTBAeHUA peMOHTa HE0O6X0AMMO NPeoCTaBUTb NACNOPT Ha U3aenme
C OTMETKOM 0 npojaxke. be3 oTMETKM 0 npojake C MeyvyaTblo MM LITAMMNOM MpoJaBua AaTa
rapaHTUM CYMTAETCA OT AaTbl U3rOTOBJIEHMA.
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