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HacToswee pykoBoACTBO, 0O0bEAMHEHHOE C MacnopToM, NpeaHasHa-
YEHO ON1s M3y4YeHust ycTponcTea Groka conpsikeHns "Tonas-319-02 Galileo”
(nanee — 6ok, YCTPOWCTBO) C Lenbio obecnevyeHust nNpaBUiIbHOCTU €ero
NPYMEHEHNS U ABNSETCA OOKYMEHTOM, YOOCTOBEPSIOWMM rapaHTUpOBaH-
Hble NPeAnpUSTUEM-U3rOTOBUTENIEM OCHOBHbIE MapaMeTpbl U TEXHUYECKUE
XapaKTepPUCTUKN.

1 HasHa4yeHune

1.1 Bnok npegHasHayeH NS AUCTaHLUMOHHOMO yrnpaBneHUs ra3oHa-
NONMHUTENbHBLIMU KONOHKaMu (ganee — konoHka, M'HK):

— Galileo, ocHaweHHbIMK anekTpoHukon "GC21", "GC21-XP" c
ynpaBsrneHuem no nHtepdency "tokosas netnsa" (MpoTokon obmeHa AaHHbI-
mu  "Communication  Protocol GC21_7.XX", Bepcus 1.1  wunm
"Communication Protocol GC21 XP", Bepcusa 1.5, Pump Control);

— OCHaLLEHHbIMWU OTCYETHBLIMU yCTpPOWCTBaAMU U Brnokamu ynpasne-
Hua cepun "Tonas-106K", "Tonas3-306BY" no nHtepdency RS-485;

— 4epes JonosfHUTENbHbIEe BNOKU conpsbkeHust cepuin "Tonas-133",
"Tonas-319" no nHtepdency RS-485.

1.2 YnpasneHue 6NOKOM MPOM3BOAUTCA C CUCTEMbI YrpaBneHUs
(oanee — CY) no ogHOMY 13 NPOTOKOMOB:

"PacwmpeHHbin npotokon obmeHa AaHHbiMu mexay KKM (cucte-
MOW yMpaBMneHUs) U KOHTPONNEPOM TOMMAMBOPa3gaTOYHOM KOMOHKW, Bep-
cns 20, OO0 "Tonasz-anekTpo”, 2008 r." (ganee — "Mckpa"), KOTOPLIN OCHO-
BaH Ha "YHuBepcanbHOM MpOTOKoNe obMeHa AaHHbIMU MO UHTepdency
RS232, Bepcus 1.72, AOOT CKBE BT "Uckpa", CaHkT-INeTepbypr, 1999" n
UMEET C HUM MPSAMYK0 COBMECTUMOCTb;

"lMpoTokon obmMeHa gaHHLIMU MEXAY CUCTEMOWN ynpaBneHus u To-
nnvBopasgaTto4yHon konoHkon", Bepcus 2.0. OO0 "Tonas-anektpo", r. Bon-
rogoHck, 2005 r. (ganee — "2.0");

"MpoTtokon "Tona3" ana obmeHa AOaHHbIMM MeXay CUCTEMON
yrnpaBneHns U1  TOMMMBOPA34aTOYHOM  KOJMIOHKOW  (M3MEepUTENbHOM
ycTaHoBkon)". Bepcusi 1.7 (obwas yactb — Bepcus 1.17), OOO "Tonas-
anekTpo", r. BonrogoHck, 2013 r.".

1.3 Bnok dyHKUMOHANbHO COCTOMUT U3:

— KOHBepTopa npoTtokonoBs "Nckpa-2.0" (ganee — "Vickpa-2.0");

— [OByX TpexkaHanbHbIX ApaneepoB npotokonos MHK "Galileo" (aa-
nee — gpaieep "Galileo").

1.4 KonBepTtop "Mckpa-2.0" noseonsieT no wuHtepgency RS-485
yrnpaBnsiTb OQHOBPEMEHHO 6-10 BYXCTOPOHHUMW UMK 12-10 OQHOCTOPOHHK-
MU KOJTOHKaMU, MMELLMMN OO NATU PyKaBOB Ha OAHY CTOPOHY C O4HOBpeE-
MEHHbIM OTMYCKOM TOMMMBA Mo OAHOMY pyKaBYy Ha KaXayl CTOPOHY (OAHO-
BpeMeHHbIN oTnyck no 12 pykasam, obLiee yncno pykaBoB — He Gornee 60).

1.5 [pansepbl "Galileo" obecneunBaioT ynpaBneHue 6-10 OBYXCTO-
POHHUMW UNKn 12-10 OQHOCTOPOHHUMU KONOHKaMu, UMEIOLLMMU OL4MH PYKaB
Ha OAHY CTOPOHY C OOHOBPEMEHHbLIM OTMYCKOM HedTenpoaykra no OgHOMY
pyKaBy Ha KaXayt CTOPOHY.
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1.6 bBnok conpsbkeHust B pexmnme npeobpasoBaHus UHTepdelncoB
MOXET MCMOMb30BaTbCA AMS COrfacoBaHUSA JIMHUA CBSI3W, OCHOBAHHbLIX Ha
6a3e nHtepdgencos RS-232, RS-485 n "tokoBas netna".

1.7 Pabouune ycnoBus akcnnyaTaumm:

— TeMmnepaTypa okpyxatoLlen cpegpl ot nntoc 10 go nntoc 35 °C;

— OTHOCUTENbHAas BraXxHOCTb Bo3ayxa Ao 75% npu 30 °C;

— artmocdepHoe gasneHune 86-106,7 klMa (630-800 mm pT.CT.)

1.8 YcnoBHoe ob6o3HaueHMe yCTpPOWCTBaA NpW ero 3akase U B OOKY-
MEHTauun Opyron NpoAyKUMU COCTOUT M3 HauMeHOBaHWs U 0bo3HayvyeHust
KOHCTPYKTOPCKOW JdokymMeHTauuun. [Npumep 3anvcym o603HayeHus Grioka:
Bnok conpspkeHuns "Tonas-319-02 Galileo" ACMK.426477.022-03.

2 TexHn4yecKkne gaHHble

2.1 TexHuyeckue xapakTepucTmKu
OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN NpuBeaeHbl B Tabnmue 1.

Tabnuua 1

TexHn4eckne xapakTepucTmkn 3HauveHns
HanpsikeHune nutatowen cetn, B ~187 — 242
YacTtoTa nutatowen cetu, Ny, 49 — 53
Motpebnaemas mowHocTb, BA, He 6onee 30
Tok nHTepdeica "Tokosas netnsa”, MA 40(20)15
'I‘-Ianpﬂ>+<eHV|e Ha}’ Pa3oMKHYTbIX KOHTaKTax nHTtepdenca 15(30)£3
TokoBas netnsa", B
CkopocTb 0bmeHa nHdopmaumei no uHTepdency 9600
RS-232 (pa3bem X5), 6ut/c
CkopocTb 0bmeHa nHdopmaumei no uHTepdency 4800
RS-485 (pa3bem X1), 6ut/c
MabapuTHble pa3mepbl, MM, He Bonee CM. npunoxexHue B
Macca, kr, He Gonee 1,5

2.2 YcTtponcTteo obecneymBaer:

— oTnyck 3agaHHon ot CY go3bl B NnUTpax unu B pyonsix;

— oTnyck 6e3 ykasaHua BenuuvHbl 4o3bl ("go nonHoro 6aka");

— OCTaHOB Hanuea Nno BCEM pykasBam Npw notepe CBS3U C CUCTEMOM
ynpaBneHus;

— NPOAOIMKEHNE OCTaHOBIEHHOIO HanmBea (OCyLLecTBeHNe JONNBA)
no komaHzge CY;

— [JOCPOYHbIN OCTaHOB Hanuea no komaHge CY;

— peructpaumnto konmyectsa obHosneHun MNO;

— perncrpauuio KonmyecTBa BKITHOYEHUA M KONMYECTBA KOPPEKTHbIX
BbIKIMOYEHMWI (MApKOBOK) YCTPONCTBA;

— COXpaHeHne MHGPOPMAaLMM MNpPU OTKIIOYEHUM INEKTPOnUTaHus B
Te4yeHVe HeorpaHN4YEeHHOro BpEMEHM.




lNpumeyarue — Npednpusmue-uzaomosumerib ocmaersisem 3a cobol
rpaso U3MeHeHUsI KOHCMPYKUUU U MEeXHUYEeCKUX Xxapakmepucmuk ycmpou-
cmea 8 CMOPOHY UX YyYLWEHUS.

3 KomnnekT noctaBku

KomnnekT noctaBKku COOepXuUT:

— ©Onok conpsixeHus 1 wr,;
— kabenb K13 1wr,;
— posetky EC381V-02P 1 wr.;
— posetky EC381V-03P 1 wr,;
— poseTky EC381V-04P 4 wt.;
— poseTtky MSTB 2,5/3-ST-5,08 1wr,;
— PYKOBOACTBO MO 3KCMfyaTauum 1 9K3.

4 YCcTpOoMCTBO M NpUHLMN paboThl

4.1 bnok BbinonHeH Ha ne4yatHou nnate [OCMK.687244.147, pas-
MELLEHHOW B MeTannuieckom kopryce. Cxema anekrtpuyeckas NpuUHLMNu-
anbHas 6rnoka npuseaeHa B NpunoxeHun A.

4.2 Ha nnate pacnonoxeHobi:

— ynpasnswowmun mukponpoueccop DD1;

— MUKpOCXema aHeproHesaBucumon namaTtn DD2;

— ppaneep DA2 n obcnyxumBatowme ero Lenu obecneymsaroT KaHan
cBA3n no uHtepdency RS-485 ¢ cuctemon ynpaeneHus, unu ¢ apyrumu
UHTepdEenCcHbIMM YCTpoCcTBaMu, paboTatomumm no "npotokony 2.0";

— ppawneep DA1, ontpoHbl VU1 — VU3 obecneunBatoT kaHan CBs3M C
cucTemMon ynpaeneHust Mo MHTepdency RS-232 n nHtepdency "TokoBble
curHanesl RXD, TXD";

— BCMomoraTernbHash CxemMa KOHTPOSiS HanpsiKeHWst ceTu, BbIMOr-
HeHHas Ha mMukpocxeme DAG n obecnyxuBawowmx eé anemeHTtax. [lpu
YMeHbLUEeHUN HanpspkeHus cety Ao 140 — 150 BoNbT HaNpsikeHMe Ha BbIXO-
ne cxembl (uenb "PFI") nagaeTt Hwxe noporosoro ypoBHsa 1,25 B, 4to asna-
eTca anga mukponpoueccopa DD1 komaHaowm Ha nepexopn B pexumM "napkos-
kn" (3anucm Heobxoammow MHGOPMaLMM B 3HEPTOHE3ABMCHMMYIO NMaMsaTb U
npepbiBaHua paboTel 6n1oka). Mpu NOBbILEHUN HAMPSXXEHWS ceTu Ao pabo-
Yero 3HayeHuWst MpoucxoguT obpaTHbI MPOLECC — YTEHME COXPaHEHHOW
WMHopmMmaumm n Bo3obHoBNeHMe paboTbl O10Ka;

— TexHonorndeckuin pasbem XT1, npegHasHadYeHHbI onst nporpam-
MUpoBaHMst  Mukporipoueccopa DD1 B ycnoBusx — npeanpuatusi-
nsrotosutensa 6mnoka;

— 9neMeHTbl (ONTPOHbI ranbBaHu4eckon passsskm VU6 — VU17,
onepauuoHHble ycunutenu DA3 — DAS n obenyxuBatowme ux uenu) obpa-
3ylowmne wecTtb kaHanoB ceAaA3n ¢ N'HK no nHtepdoeiicy TokoBas netnd. Ha
Kaxabl n3 pasbemoB X5, X6, X7 BblBeAEHblI CUTHASbHbIE LIeNn ABYX KaHa-
no. cBA3n. Nepegaya AaHHbIX OCYLLECTBASETCHA pa3MblkaHNEM NETNN;

— cxeMa npeobpasoBaHusa MHTepdelica "TokoBas netns" B RS-232
Ha mukpocxeme DA12 n obenyxumBaroLwmx eé anemeHTax.
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Cxema nosBonseT nepegaeatb B COM-nopt [K uHdopmauuio,
TpaHcnupytoLwytoca no TokoBon netne. K pasbemy X8 nogknoyaeTcss MH-
TepdenicHasa NUHUA oT ogHon u3 ctopoH MHK, a k pazbemy X9 — COM-nopT
KOMMNbOTEPA, HA KOTOPOM JOJIKHO ObITb ycTaHoBneHo MO, npoToKkonupyto-
Lee nocTtynawwme agaHHble. [1BonHon ceetogmoq HLO nHanumpyeTt npoxo-
XOeHue curHanos Yepes 3Ty cxemy: ceetogmon (HL9:a) seneHbim cBeYveHu-
€M yKasblBaeT Ha NpueM AaHHbIX U3 TOKOBOW neTnu (ecnu nHtepdenc He
NMOAKIMIOYEH, CBETUTCHA MOCTOSIHHO), KpACHbIM - Nepeaady AaHHbIX oT RS-232
B TOkOBY netnto. HwkHui ceetoamnog HL9:b 3eneHbim cBeyeHnem mHaum-
uupyeT Hanuume Toka B UHTepcdperce "TokoBas netns".

— 9neMeHTbl uHAukKaumm (oguHapHbeln cBetoguon HL1, aBowHble
HL2 — HL9), obecneuunBatowme BuayarnbHblA KOHTPOSb PEXMMOB pPadoThbl
6roka;

— pasbem X4, 3aMblkaHMEM KOHTAKTOB KOTOPOro OCYLLECTBRSEeTCH
BbIBOp BENMMYMHbLI HaNPsXKeHns 1 Toka neTnu (koHTakTbl 1-3 — "30B, 20mA";
2-3 —"15B, 40mMA");

— 3INEeMEHTbI CUCTEMbI SMEKTPONUTAHUS YCTPOMUCTBA.

4.3 CwncreMa anekTponuTaHus BKyaeT B cebsi:

—  UMMYNbCHbLIM UCTOYHMK NUTaAHUA Ha TpaHcdopmatope TV1, MUk-
pocxeme DAY n obcnyxmBaroLmnx ux anemeHTax obecnevmsaoLLmii Bblgady
HanpskeHun nutanmsa +11 B, +15 B, +30 B, VCC n VCC2;

— cTabunusaropbl HanpsHxeHus DA8(+5 B), DA9(+5 B),
DA13(+3,3 B);

— npeobpa3soBatenb (A1) NOCTOAHHOIO HanpshkeHnst 5 B B nocTosiH-
Hoe HanpsixeHune 5 B ¢ ranbBaHN4Yeckon pasBa3kon BXxoda U Bbixoaa.

4.4 OnwucaHne paboTbl ANEMEHTOB MHOVKALMK:

— MonepemMeHHOe KpacHoe U 3eNeHoe CBEYEHME KaKAOoro M3 CcBeTo-
avnopos HL2 (RxD, TxD) cBuaeTensCcTByeT 0 HanuumMm obmeHa AaHHbIMY MO
nHtepdency RS-485: HL2:a-3eneHbin, npuem; HL2:b-kpacHbin, nepegava;

— cBeyveHune ceetoamoda HL1 "Pexnm" ykasbiBaeT Ha pexum pabo-
Tbl 6roka. lNMpu pabote ceetoamon HL1 muraeTt Heckonbko pas, a MOTOM
oTKMoyaeTca Ha 5 c. KonnyectBo MuraHuin coobLuaeT TeKyLLyo Cxemy pa-
60Tbl: 1 muranme — "MpoTokon Wckpa (RS-232)", 2 muranus — "TpoTto-
kon 2.0 (RS-232)", 3 muraHna — "MMpotokon 2.0 (RS-485)", 4 muraHus —
"MpoTokon "Tonas" (RS-232)" nnu pexxum HacTporku. B pexxmume HacTporiku
BC He oTBeuvaeT Ha 3anpockl CY n He ynpasnset HK, Bbixon 13 atoro pe-
XUMa OCYLLIECTBMSETCA BbIKMOYEHUEM NUTaHUA. B pexume nporpammupo-
BaHMs CBETOOMO MUraeT 4acTo Unum MeaneHHo B 3aBUCMMOCTM OT Hanmyus
npowwuekn. B pexume npeobpasoBaHus MHTepdencos ceeToauon muraet
npu Hanuuum obmeHa no uHTepdericy RS-232 pasbema X2;

— nonepemMeHHOe KpacHOe M 3erieHoe CBEYEHME KaKOOoro M3 CBETO-
anogoB HL3:a (RxD1, TxD1), HL4:a (RxD2, TxD2), HL5:a (RxD3, TxD3),
HL6:a (RxD4, TxD4), HL7:a (RxD5, TxD5), HL8:a (RxD6, TxD6) ceuae-
TenbCTBYeT O HanuuMm obmMeHa AaHHbIMK MO COOTBETCTBYIOLLUMM KaHanam
ynpaenenua MHK. Ceetoguoabl HL3:b — HL8:b nHanuupyoT Hannume Toka
B Llenu.
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4.5 Tllepembiuka (mkamnep) J1 Ha pasbeme XT4 ycTaHaBnuBaeT
pexum paboTbl Onoka: B nonoxeHun "P" (3aBoackoe 3HadeHuMe) — Hop-
MarnbHbIA pexum paboTbl; B nonoxeHun "T" — pexum npeobpasoBaHus NH-
Tepcpencos. [kamnep ucnonb3yetcd, korga Heobxoguma [ONrocpoYHas
paboTta 6noka B pexume npeobpas3oBaHUs UHTEpPdENCOB, T.K. MOCMe Bbl-
KNIOYEHUA/BKMIOYEHNST MUTAHUA OH aBTOMaTuyecku OyaeT nepexoauTb B
pexum npeobpasoBaHua. lNepen U3MeHeHMEM MONOXEHUs axamnepa He-
06X0aNMO OTKMUYUTBL NUTaHWE YCTPONCTBA Ha Bpems He meHee 10 cekyHa.

5 Yka3aHue mep 6e3onacHocTu

5.1 Tlpwu skcnnyataumm, obCnyXnBaHUM U PEMOHTE YCTPOWCTBA He-
obxogumo cobntogate TpeboBaHusa "lpaBun yCTPOMCTBA 3MEKTPOYCTaHO-
Bok" (MYQ3), "lMpaBun akcnnyatauum anektpoyctaHoBok" (M33), "MexoT-
pacneBbIx npasun no oxpaHe Tpyaa (Mpasun 6e3onacHOCTM) Npu aKcnnya-
Tauun anektpoyctaHoBok (MOT PM-016-2001), "MNpaBuna TexHWYeCcKoM
akcnnyaTaumm aBTo3anpaBoyHbix cTaHumn" (PO 153-39.2-080-01), "Mpasu-
na 6e30nacHOCTM Npu 3KChyaTaunm ra3oBoro Xo3ancrea aBTOMOBUIbHBIX
3anpaBOYHbIX CTAHLUMIA CXUKEHHOro rasa".

5.2 B cBA3K C HanMuMem BHYTPWU YCTPOWCTBA OMACHbIX AN XKU3HU
HanpshKEHU KaTeropmyeckn 3anpelaercd pabota C OTKPbITBIM KOPMYCOM
Npv NOAKMOYEHHOM HanpshXeHun nuTaHus. MNogknioyeHne BHELIHMX Lenew
NpON3BOAUTL TOMNBKO NPU 0OECTOYEHHONW CETU NMUTAHKS.

5.3 K paboTe ¢ Ornokom gonyckakwoTcst nvua, MMeLme OOMNycK He
Hwxe 3 rpynnel no M33 un MNMOT PM-016-2001 gns yctaHosok go 1000 B u
O3HAKOMIEHHbIE C HACTOSLLUMM PYKOBOACTBOM.

6 MogroTtoBKa K paboTte

6.1 TlogkntoveHne Groka K KONIOHKaM pPeKkoMeHAYyeTCs NpPou3BOANUTb
no cxeme npunoxeHus b.

6.2 TlogkntoveHne 6roka K KOMMbIOTEpY nNpousBoauTcs Kabenem
K13, BXOASALMM B KOMMNIIEKT NOCTaBKM.

6.3 YcTaHOBUTb NepemblyKy Ha KOHTakTbl 1-3 pasbema X4 (Tok net-
nm 20 mA).

6.4 Ha nogkntoyaembIX KOMOHKaX AOMKHbl ObITb YCTaHOBMNEHbI ad-
peca KOMoOHKM, yHUKanbHble (HENOBTOPSIOLLMECH) B Npeaenax yCTpOMUCTBa.

6.5 B cooTtBeTcTBUM C Tabnuuen 2 n Ha3Ha4YeHHbIMWU agpecammn Ko-
NOHKM HacTpouTb B ycTponcTee n CY ceTeBble agpeca CTOPOH KOJTOHKMU.

6.6 Tlpwn BBOOE Gnoka B 3KcnnyaTauuio NpoBepUTb M Npu HeobXo-
OUMOCTM HaCTPOUTL NapaMeTpbl B COOTBETCTBUM C TEXHUYECKUMU XapaKTe-
PUCTUKAMWN KONTOHOK, MPOBECTN TEXHUYECKOE OOCNYXXMBaHWE COrflacHoO pas-
neny 8, caenatb 3anncb O BBOAE B SKCMilyaTauMio B XXypHars aKcnnyatauuu.

7 Mopspok paboThbl

7.1 Wcnonb3yemble TEPMUHbI

ID-Homep — viaeHTUdnKaLoHHbIN Homep. MpuceanBaeTcsa Groky npu
n3rotoBneHun. [Ins Bcex BbIMyCKAaeMbIX YCTPOWCTB OH MHAMBWUAYASEH W Npu
HaCTPOWNKe NapaMeTpoB He U3MEHSIETCS.
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Howmep kaHana (oT 1 0o 6, cnew. 3HavyeHue — 7) — NOPALKOBbIN HOMEP
nHTEepencHoro kaHana cBsA3u 6roka C KONMOHKON, yKa3blBaeTCH B Ha3BaHUU
uenen nHtepgencos "Tokoeas netnda". Homep kaHana 7 ncnonb3yeTcs Ans
cBs3n ¢ TPK yepes nHtepgenc RS-485 no npotokony "2.0".

Howmep pykasa — nopsgKkoBbii HOMEpP pykaBa B Npeaenax ogHOn CTo-
POHbI KONMOHKK. [1pn HacTporike napameTpoB HE U3MEHSAETCA.

Homep cmopoHsbi (0T 1 0o 12) — nopsiaKOBbIA HOMEP CTOPOHbI KOJOH-
Kn B npegenax ogHoro 6roka conpsikeHust. [pn HacTporike NnapameTpoB He
N3MeHsaeTCS.

Cemesol adpec pykasa (Oanee — adpec pykaga) — CKBO3HOW HOMep
pykaBa B npefaenax 3anpaBOYHOW CTaHLMK, MO KOTOPOMY YCTaHaBnMBaeTcH
cBdA3b mMexay CY u 6nokom. NprcBanBaeTcsa nNpy HAaCTPOWKE NapameTpoB
6roka u CY. HegonycTMMO Hanuyine OAMHAKOBbIX afgpecoB pPYyKaBOB.
Mcnonb3yeTcst npn obmMeHe gaHHbIMK Mo npoTokonam "2.0" unu "Mckpa".

Cemesgol adpec cmopoHb! KOTOHKU — CKBO3HOW HOMEP CTOPOHbI KO-
NOHKM B Npejenax 3anpaBo4YHOW CTaHuum, no kotopomy CY, paboTtatowwas
no npotokony "Tonas", ynpaBnsieT HanueoM. Hegonyctumo Hanuumne ogu-
HaKOBbIX aapecoB CTOPOH B nNpefenax yCTpoucTaa.

lpumevyaHue — Hacmpolka OaHHO20 napamempa 3asucum om Ha-
CMpPOeHHO20 adpeca KosIoHKU 8 brioke ynpaesneHusi HK.

Adpec KOJIOHKU — CKBO3HOW HOMEpP KOMOHKM B Mpeferiax 3anpaBoy-
HOW CTaHuuK, NO KOTOPOMY YCTPOMCTBO ycTaHaBnuBaeT cBaA3b ¢ MHK. la-
pameTp HacTpauBaeTcsa B 6noke ynpaenenus THK (cm. gokymeHTauuo Ha
HK, napameTp "NRO"). Ins pabotbl ¢ THK Hy>XHO HacTpouTb B yCTPOMCTBE
n CY ceTeBble agpeca CTOPOH KOMOHKM B COOTBETCTBUM C aApPEeCOM KOJOH-
K1, Hanpumep, Kak yka3aHo B Tabnuue 2.

Tabnuua 2
Appec konoHku | Homep ctopoHbl | CeTteBon agpec
(NRO) KOIOHKM CTOPOHbI KOJTIOHKM
y 1 1
2 2
1 3
2 2 4
1 5
3 2 6
1 7
4 2 8
1 9
5 2 10
1 11
6 2 12

7.2 Tlpumepsbl CY:
— MK (CY pabotaetr no npotokony "Wckpa") co cTaHOapTHbIM
COM-nopToM, MoaknoyeH kK pasbeMy X2, uHTepdenc RS-232. B 6noke
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pomkHa 6bITb BelbpaHa cxema pabotbl "TpoTokon "Uckpa" (RS-232)". Ka-
Hanbl 1 — 6 UCNoNb3ylTCA ANA ynpaBreHus No UHTepdency "TokoBasi neT-
nga". Homep kaHana 7 cooTBeTcTBYeT pasbemy X1, mucnonbayetca Ons
ynpaenenus TPK yepes nHtepdenc RS-485 no npotokony "2.0";

— [IK (CY paboTtaet no npotokony "Tonas") co ctaHgapTHeiMm COM—
NopTOM MNOAKNIOYEH K pazbeMy X2, nHtepdenc RS-232. Mpn atom Ha MK
[OmKHO ObITb ycTaHoBNEeHo cooTBeTcTBytowee [10, Hanpumep, "To-
na3-A3C". B ©Onoke pomkHa ObiTb BblbpaHa cxema paboTbl "llpoTo-
kon "Tonas3" (RS-232)". KaHanbl 1 — 6 ncnonb3yoTcsa Ans ynpasnieHus no
WHTepdency "tokosad netna". Homep kaHana 7 COOTBETCTBYET pasbeMy
X1, ncnonbsyetcs ans ynpaenexust TPK yepes nHtepdenc RS-485 no npo-
Tokony "2.0";

— [IK (CY pabotaet no npotokony "2.0") co ctaHgapTHeim COM-—
NopTOM MNOAKNIOYEH K pasbemMy X2, nHtepdenc RS-232. B 6noke gomxHa
ObITb BbibpaHa cxema paboTbl "MpoTokon "2.0" (RS-232)";

lMpumeyaHue — B yKka3aHHbIX HUXe Criydasix 8 G/IoKe CONpsiKeHusl
domkHa 6uimb eblbpaHa cxema pabomsb! "Tlpomokon "2.0" (RS-485)".

— [IK (CY pabotaet no npotokony "2.0") ¢ PCl-nnaTton uHtepcperica
RS-485 tnna "Advantech PCI-1602" nogkntoyeH k X1, nitepderic RS-485;

— MuHukomnbloTep "Tonas-158" nogkntodeH k pasbemy X1, UHTEp-
denc RS-485. K MuHukomMnboTEPY NOAKMOYEH (PUCKanNbHbIA perncTpaTop;

— [ynbT AMcTaHumMoHHoro ynpasneHus "Tonas-103M1" noakntoydeH K
pasbeMy X1, nHtepdenc RS-485;

— KoHTtponnep "Tonas3-103MK1" nogkntoyeH K pasbemy X1, uHTep-
denc RS-485. K koHTponnepy nogkntoveHa KOHTPOSIbHO-KacCcoBas MallyvHa.

7.3 TlogknoyeHne AONONHUTENbHbIX YCTPOMCTB

Mpu cxeme paboThbl "lMpoTtokon Uckpa (RS-232)", "MpoTtokon 2.0 (RS-
232)" nnun "lMpoTtokon "Tonas" (RS-232)" 6nok nossonseTt ynpasnaTb YCT-
porcTBaMu, NOAKMYEHHbIMM NO uHTepdency RS-485, ncnonbsya npoto-
kon cBA3n "2.0". Mimn MOryT ABNSTLCA, HANpMMep, OTCHYETHOE YCTPOMCTBO,
6nok ynpaeneHus cepumn "Tonas-106K", "Tona3-306BY". MNpn atom nogknto-
YeHHOE YCTPOMCTBO HacTpamMBaeTCH Unu OTAENBHO, UNN Yepes PEXMM npe-
obpasoBaHusa UHTepdercoB Groka, noakntoyeHHoro k CY. CeTeBble agpeca
PYKaBOB KaXXAOro M3 yCTPOWCTB AOJPKHbI SBMAATHCA YHUKANbHbIMU B Npege-
nax ogHown CVY.

7.4 Hactpoiika koHgurypauum

OcHoBHOe ycnoBue Ans Havana paboTbl — NPaBUSIBHO MPUCBOEHHbKIE
aZjpeca CTOPOH KOMOHKM Ha 3anpaBoOYHON CTaHLMK.

HacTporika 6noka nponsBognTCst C KOMMbOTEpPa C UCMOMb30BaHUEM
nporpammbl "Hactponka Tonas-319, Tonas-119-30, Tonas-106K1ExJ-002"
(oanee — nporpamma). AkTyanbHas Bepcus nporpamMmmbl AOCTYMNHA Ha canTe
www.topazelectro.ru.

Mopsagok HacTporikm Grioka nNpy BBOAE €ro B aKCMnyaTaumio:

a) nogknmoumTb OMNOK K KOMMbIOTEPY, 3anycTuUTb Nporpammy
(Nastr319.exe);
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0) B nosiBmBLUEMCS OKHe BblopaTb COM-nopT KomnbloTepa, K KOTO-
poMy nogkntoveH 650K, BBECTU Maposfib AOCTyna (3aBOACKOE 3HaveHune —
"123456") n HaxaTb kHonky "OTkpbiTe COM-nopT";

B) cuuTaTtb KOHurypaumio ycTponctea Ha Bknagke "KoHdwurypa-
umns" (PUCYHOK 1) M HACTPOUTb ANSA KAXKAOW CTOPOHBI;

— HOMep KaHana, K KoTopomy nogkntodeHa ctopoHa MHK;

— appec CTOPOHbI;

— Tnn npoTtokona cesa3n ¢ MHK: "Galileo v1.1" unu "Galileo v1.5

— ajpeca pyKaBoOB MOAKIMOYEHHbIX KOMIOHOK (OHU HE OOJMKHbI MOBTO-
pATbCA B Npeaenax ogHoro 6noka);

— pexumbl paboTbl pykaBoB (OTCYTCTBYIOLLUMM pykaBaMm YCTaHOBUTb
pexum paboTbl "oTKMoYeH").

lMpumeyvaHue — lpu pabome no npomokony "2.0" unu "Uckpa" He
donyckaemcs 3alelicmeogamb 60nblIE pyKagos, YeM thakmudecku nood-
KIOYEeHO, m.K. 3mo cyu,ecmeeHHo 3amednsgem obmeH OaHHbIMU.

¥ Hactpofika "Tonaz-319", "Tonaz-119-30", "Tonaz-106K1Ex/1-002"

@afin Cepenc  Crpaska

Honrypauua | Mapametper | Hanvs || Tepriman
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Ampac| Flporonen|

¢
-
\
(. Galileo v1.5

Anpec| Fiporosen)

Galileo v1.5

u,.,w‘ Fporoxon|

Galileo v1.5

Anpec|

Galileo v1.5

ch‘r‘ Flparoen|

Galileo v1.5

|
|
|
[ 2
|
|
|
|

Anpac| Fiporoson)

o (oo | B~ |l [lcn (e | o [N
©foofluilofomilslwin

Galileo v1.5

Aspec| Pparosen)

=]

Galileo v1.5

Anpec| Fporosen)
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Galileo v1.5

Anpec| Fiporoen|

Galileo v1.5

ol

Cxema patiorer | IEED

[ [ - ] [ T ———

COMI0

PucyHok 1

Ons 3anucu M3MeHeHHOW KOHdurypauum criegyeT HaxaTb KHOMKY
"3anucb koHdurypaumn". B nporpamMmme €CTb BO3MOXHOCTb COXPaHATb
WwabnoHbl KOHUrypauum u NCNosnb30BaTh CYLLECTBYOLLKE.

Ecnu BbIOpaTh N8 O4HOW M3 CTOPOH HOMEP KaHamna 7, TO OKHO Mnpo-
rpaMMbl U3MEHUTCS B COOTBETCTBMU C PUCYHKOM 2.

r) ykasaTb cxemy paboTbl, KOTOpas onpegensieT TUM NpoToKona u MH-
Tepdenc ceasm 6roka n CY: "Tpotokon Uckpa (RS-232)", "MpoTokon 2.0
(RS-232)", "MpoTokon 2.0 (RS-485)" unun "MpoTtokon "Tonas" (RS-232)";

BHUMAHUE! PekomeHdyemcsi ucriosib308amb cxemy pabombi
"lMpomokon "Tona3" (RS-232)".
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¥ Hacrpoika “Tona3-319", “Tonas-119-30", *

‘Tonas-106K1Ex/1-002*

wafin Cepenc  Cnpaska

1,905 K
KoHbHrYpaS | Mapanerpe | Hanie | Tepinan
- { | 1 1 Galileovis . | 1 )
(A | 1 ) 2 Galileovis | 2 )
— | 2 F— Galleovls 3 )
(— | 2 4 Galileovl.s 4 )
( 5 [ 3 5 Galileovls . | 5 )
(.6 [ 3 6 Galleovis .. 6 )
(— | 4 Tl Galieovis . | i)
(o 8 [ 4 ] 3 Galleovls .| 8 J
- 9 [ 5 Kw"‘ 9 w«‘ Galileo v1.5 nmm‘ 9 )
(10 | F— 0 Galileovis . 0 )
T [ 6 E Galileovis . 1
AT ] 20 o0 2 | i3 | 14 | 15 | 16 ]

P— v || oer wrmmas)]

COM10
PucyHok 2

0) nepenTtun Ha BkNagky "lMapameTpbl" N HAaCTPOUTbL NapameTpbl yCT-
poncTBa B cOOTBETCTBUK C TpeboBaHnsammn CY n nogkntoveHHbix MHK.

7.5 Hactporika napameTpoB

Ha Bknagke "lMapameTpbl" (PUCYHOK 3) MOXHO MPOCMOTPETb U Mpu
Heo6Xo04MMOCTUN U3MEHUTb 3HAYEHNSA NnapamMeTpoB Oroka.

¥ Hactpokka "Tonaz-319", “Tonaz-119-30", “Tonaz-106K1Ex/1-002"

Pafin  Cepewc  Cnpaeka

T

Kond:mrypaumﬂl NapatieTpe! ‘Hanms TepriHan

ID-Horep 4001

Koa

53
54
g5
111
11z
113
387

635

HazeaHe

= MapameTpbi ycTpoicTBa

Homep penvsa
MpoekT

BapaHT npoetcTa
CHETUHE BKNHIHEHHHA

CHBTUMI YLTIEHEL NEPKOBO0K

CHETUHK OBHOENEHHA N0

BepchA 110

MOAHOE HAsEaHME YCTPOACTES
= MapaMeTpbl ApafBepa

£ MapameTpe! cTopons

=I_Nanametnm nveana

110 MHHAMaNSHaA A03a OTMYEKa, N

117 OKpyrnene pyfinesoit Aosk!

120 Mpamoi nyek

129 Taff-ayT PASPELIEHHA HEMHES, C

357 MOMEHT BINIOHEHAA (KNENaHE CHIKEHHS, N
445 DOPMAT LEHBI KONDHKA

446 DOpMAT CTOMMOCTH KONOHKH

477 hopmaT ofvEMa KoNoHKK

479 Tabin-ayT paspELUEHHA AOMHES, €

FHEHEHHE

319-02 Gallen v9-52(10) rs00258bbadf

€ HEADNHEOH
3anpewen

aTKAKMEH

>

aTKAKMEH

0,01
4

l:l CKPBIEATE HEMOAASPHHESSHEIE

C4MTaTE BCE

COMI0

PucyHok 3

CuunTbiBaHME 3HAYEHMI NapamMeTpoB MPOM3BOAUTCS LLUENYKOM FEBOM
KHOMKKN MbILLK Ha KHorke "CuntaTth Bce". [NapameTpbl, AOCTYMHbIE TOMNLKO A
YTeHus1, B NporpaMme oToOpaatoTcsa WpndToM 3eneHoro useta. Bece napa-
MeTpbl 6rioka pasgeneHbl Ha rpynnbl MO NPUHAOSIEXHOCTU: NapamMeTpbl YCT-
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povicTBa, NapaMeTpbl ApaliBepa, NapaMeTpbl CTOPOHbI, NapamMeTpbl pyKkaea,
napameTpbl CUCTEMbI YpaBIEHUS.

[nsa nsameHeHus 3HayYeHns1 BbIOpaHHOro napameTpa HeobXxoauMo ne-
BOW KHOMKOW MbILUWN ABaXabl LLENKHYTb MO HEOGXoANMMOMY napameTpy, OT-
KpOEeTCsi AnarnoroBoe OKHO C KpaTKMM OMMCaHWEM napameTpa u Bbinagato-
MM CMUCKOM ANt ero MU3MEHEHUH, Hanpumep, Kak nokasaHo Ha pUCYHKe 4.
MOo>HO HacTpouTb pasHble 3Ha4YeHNa NapamMeTpPoB MO NPUHAASIEXXHOCTU Un
O[IHO 3HayeHue Ans BCEro yCTpOMCTBaA, YCTaHOBUB COOTBETCTBYIOLLYIO ran-
Ky. 3an1cb HOBOro 3Ha4YeHUsA NPOM3BOOUTCS NO HaXATUIO KHOMKKW "3anucaTtb
B YCTPOMCTBO".

PejakTpoBaHYE 3HAYEHWA NapamMeTpa 3]
117 - OKpyraeHqe pydnesor Ao3bl
[CJ©aro sHaverte ana scero yeTpoficTsa
MPHHEANEXHOCTE | 3HAYEHHE NapaMeTPa
Karane 1-3 M3TEMATH-ECHH
Karans 4-8 M3TEMATH-ECHH
Kanan7 © HEAONHEOM
(QMHCEHHE NAPaMETPE "OKpYrNeHHE pyanssof Aossl”

MepeyeHb NapameTpoB YCTPOWCTBA MO rpynnam, MX BO3MOXHblE U
3aBOACKME 3HaYeHusi npuBedeHbl B Tabnuue 3, roe ons napameTpos, AOC-
TYNHbIX TOMbKO ANA YTEHUs, B cTonbue "3aBoackasi ycTaHOBKa" ykasaHo
"mornibko ymeHue".

Tabnuuya 3
Bo3amoxHble 3aBopckas
MapameTpbl
3Ha4YeHus yCTaHOBKa
lMapamempsi ycmpoticmea
Homep penusa 0-65535 MOoJIbKO YmeHue
MpoekT 0 -65535 MOJIbKO YmeHue
BapuaHT npoekTa 0 -65535 MOJIbKO YmeHue
C4eTumK BKNHOYEHUN 0 -65535 MOoJIbKO YmeHue
CueTunK ycneLuHbIX NapKkoBOK 0 —65535 moJsibKO YmeHue
CyeTumk obHoBneHun MO 0-65535 MOoJIbKO YmeHue
Bepcua MO 1-255 MOoJIbKO YmeHue
MonHoe Ha3BaHWe yCTponCcTBa TEKCTOBOE norne moJsibKO YmeHue
lNapamempesi Opatisepa
C HEONMBOM,; .
! ans kaHanos 1-6:
C NepenvBeom;
. napamemp He
.. MaTeMaTMU4eCKOE; .
OkpyrneHue pybnéson fosbl co craqeii noddepxusaemcs,
’ . ans kaHana 7:
¢ Hepgonuesom 106K;
C HEJONTMBOM
¢ nepenueom 106K
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n Bo3amoxHble 3aBopckas
apameTpbl
3Ha4YeHus YCTaHOBKa
nns kaHanos 1-6:
T™Mn 1; TMn 2; fiapamemp He
Mpsimon nyck ] ’ rnoddepxxusaemcs,
Tvn 3; 3anpeLleH ’
ans kaHana 7:
3anpeLyeH
Tai ot 1 oo 998 cekyHz;
anM-ayT paspeLleHns Hanmea OTKIHOYEH
OTKIHOYEH
ans kaHanos 1-6:
MoMEHT BKIOYEHMs KnanaHa 0,50;
0,00 - 1,00 Ons kaHana 7:
CHUXeHMS, N
napamemp He
rnoddepxxusaemcsi
dopMarT LeHbl KOJIOHKU 2/2; 3/1; 4/0 2/2
dopmaT CTOMMOCTW KONMOHKMN 5/0; 6/0; 710, 4/1; 5/1; 5/2
6/1; 3/2; 4/2; 5/2
dopmaT o6beMa KONMOHKM 3/0; 3/1; :Z_’//% 4/0; 4/1; 3/2
oT 1 go 998 cekyHg;
Tanm-ayT paspeLueHns gonmea [0onvB 3anpeLLleH, OTKITHOYEH
OTKIHOYEH
lNapamempbi CmMopoHbI
MuHumanbHas gosa otnycka, n 0,01 -2,55 1
lMapamempe! pykasa
MNoTHOCTL TOoNNMBa 0,000 - 1,000 0,600
CyMMapHbI NNTPOBLIN CHETYMK 0 —999999,99 MmoJsibKO YmeHue
CymMMmapHbI aBapUHbIA NUTPO- 0 — 999999.99 MOSIBKO YMEHUE

Bblll CYETUUK

MMapamempsbi cucmems! yripaeneHus

Tarim-ayT noTepu cBa3mn ot 3 go 60 cekyHg; O 0
npotokon "Mckpa": | npotokon "Mckpa":
dopmar LeHbl CUCTEMbI YnpaBs- 6/0, 5/1, 4/2; 4/2;
neHus npotokon "2.0": npoTokosn "2.0":
2/2, 31, 4/0 2/2
dopmart CToMMOCTU CUCTEMBI 6/0: 5/1: 4/2 4/2

ynpaseHus

npoTokon "Uckpa":

dopmat o6bema cucTemsbl 3/3: 4/2: 3/2: 5/0 3/3; .

yrnpasneHus npoTokosn "2.0":
3/2

[aHHble oTnycka (Tonbko Ans oCcTaToK O03bl; OCTATOK [OSbI

npotokona "Mckpa")

oTnylleHHas fosa
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OnucaHve napameTpoB:

Homep penusa - coBmecTHO ¢ napameTtpamu "BapuaHT npoekra" u
"Bepcusi 10" ogHO3HA4HO onpedensieT TMN M BEPCUIO MPOLUMBKMK, 3arpy-
KEHHOW B YCTPOMCTBO. 3HaYeHUs OaHHbIX NapameTpoB MoryT notpebo-
BaTbCs Npu oOpalleHun B OTAEeNn TEXHUYECKOW MOAAEPXKKM 3aBoda-
N3roToBUTENS.

MpoekT, BapmaHT npoekta - COBMECTHO C napameTpom "Bepcus
MO" onpenenseT, ANs KakMx yCTPOWCTB NpegHasHayeHa npoLuvBKka U Kako-
Ba ee PYHKLNOHAMNbHOCTb.

CueTunK BKITHOYEHUM - BblAAET KONTMYECTBO BKIOYEHUI YCTPONCTBA.
Mocne gocTMXeHUs MakCUMAarbHOro 3HayeHusa cyetymk obHynsietcs. Co-
BMECTHO ¢ napamMeTpoM "CYeTunK ycrneLlHbIX NapKoBOK" NCMoNb3yeTcsa Ans
KOHTpOns paboTocnocobHOCTUN YyCTPOMCTBA.

CyeTuyMK ycnewHbIX NAPKOBOK - BblAAET KOMMYECTBO KOPPEKTHBIX
BbIKIMIOYEHMI YCTPOWCTBa (NapKoBOK). [NapkoBka yCTPOWCTBA cunTaeTcs yc-
MeLHON Mnocne TOro, Kak Bce 3HayeHusl, Heobxoaumble Ansi paboTbl yCT-
poncTBa, COXpaHeHbl B 3HEProHe3aBMCUMYK NamsTb. [locne gocTukeHus
MaKCUMarnbHOro 3Ha4YeHust cHeTynk obHynsetTca. CoBMeCTHO ¢ napameTpoMm
"CyeTumK BKMOYEHUR" MCNonNb3yeTca Ans KOHTpons paboTocnocoBGHOCTU
ycTponcTBa. PasHuua 3Ha4yeHUn 3TUX CYETYMKOB BGonee 4Yem Ha eguHuly
SIBNAETCHA MPU3HAKOM TOro, YTO YCTPOMCTBO He obecneynBaeT KOPPEKTHOro
COXpaHeHus nHopMaLmy Npu BblKITHOYEHUN.

CueTtumnk ob6HoBneHun MO - BbigaeT KONMYeCcTBO OOGHOBNEHUN MpPO-
rpaMMHOro obecneyeHnss ycTpowcTea. Mcnonb3yetcs ANst KOHTPONs Hag
HeCaHKLMOHUPOBAHHbLIM OOCTYNOM K YCTPOWCTBY. Mocne AOCTMXeHUst Mak-
cMManbHoro 3HadeHus (65535) pabota ycTponcTtBa Onokupyetcs. [lpo-
rpaMmaTtop Mpu CYUTbIBAHUM HOMEpa BEPCMM MpOrpammbl U3 YCTPOWCTBA
BblJacT B 3aBMCMMOCTU OT YCTPOWCTBa Nubo Bepcuto "255", nnbo coobuye-
Hne "BHUMAHWME! KonnyecTtso onepauun obHoBneHus MO ucyepnaHo”.

Bepcusa MO - wncnonb3yetca gns ugeHtTudumkaumm nporpaMMHOro
obecneyeHns yCcTponcTBa.

MonHoe Ha3BaHWe YCTPOWMCTBA - COOEPXKMT HasBaHWE usgenvs u
TMN UCNONb3YyEMOro NPoTOKoNa.

OkpyrneHue pybnesou A0o3bl - NPU 3a4aHUN LEHEXHON 003bl YCT-
POWCTBO paccyMTbiBaET, Kakon obbem TonnmBa JOMmKeH ObiTb oTnyweH. C
y4eTOM MMeILLENCcs ANCKPETHOCTU OTMyCKa He Bcerga BO3MOXHO OTMycC-
TUTb 003y TOYHO Ha 3adaHHylo cymmy. lNapameTp ycTaHaBnuBaeT cnocob
OKpYIMeHUs Npu nepecyeTe CTOMMOCTU B NMTPbl. BO3MOXHbIE 3HayeHus (B
3aBMCMMOCTM OT TuMa MPOTOKOMNa YCTPOMCTBO MOXET He NoagepXvBaTb
Kakune-To U3 3HayYeHun):

- "C HepgonUBOM" - paccyYMTaHHbIn 06beM OKPYInseTCs B MEHbLUYIO
CTOPOHY, YCTPOWCTBO 3agaeT pybnesyio 0o3y. Hanpumep, onepaTopom 3a-
naHo 200 py6bnen npu ueHe 28 py6./n n guckpetHoctn otnycka 0,01 n, ycT-
poMCTBO nepenaeTr B TOTOBHOCTb Ha 7,14 n, OygeTr nepepaHa pJosa
200,00 py6.;

15



- "Cc nepenuBoM" - paccuMTaHHbI 06beM OKpyrnsaeTcs B GonbLuyro
CTOPOHY, YCTPOWCTBO 3agaeT pybneByw Ao3y. [ns Bbilleyka3aHHOrO npu-
Mepa yCTPOWCTBO NepenaeT B roTOBHOCTL Ha 7,15 i, 6yoeT nepenaHa gosa
200,00 py6.;

- "MaTtemaTmnyeckoe" - paccUMTaHHbIN 0OGbEM OKPYIrNsieTCs Mo 3aKOHY
MaTemMaTuM4ecKoro OKpyrneHus: ecnu nepBad oTbpacbiBaeMas uudpa
fOonblie unu paBHa 5, TO NocnegHAA coxpaHsemas uudpa yBenmunBaeTcs
Ha eguHUUy. YCTPOWCTBO 3adaeT pybnesyio Ao3y. [ng Bbilleyka3aHHOMo
npumepa yCTpOMUCTBO nepenaeT B roTOBHOCTb Ha 7,14 n, 6yaoeT nepenaHa
nosa 200,00 py6.;

- "co cpaden” - paccyMTaHHbI 06bEM OKPYrnsaeTCs B MEHbLUYIO CTO-
pOHY, YCTPONCTBO 3adaeT NUTPOBY A03Yy. [N BbileykazaHHOro npumepa
ycTponcTBo nogcumtaet cpady 0,08 pyd. um nepengeT B roTOBHOCTb Ha
7,14 n, 6ygeT nepenaHa pgosa 7,14 n;

- "6e3 coaun” - paccunTaHHbIn 06bEM OKpyrnsieTcst B BOMbLUY CTO-
POHY, YCTPONCTBO 3adaeT NUTPOBY A03Y. [ns BbileykazaHHOro npumepa
YCTPONCTBO nepengeT B roToBHOCTb Ha 7,15 n, Oyaetr nepepaHa fJosa
7,15 m;

- "c HegonneoM 106K" - paccumTaHHbI 06BbEM OKpPYrnsaeTcsa B MeHb-
LLIYI0 CTOPOHY, YCTPONCTBO 3adaeT pybnesyo ao3y. Mcnonb3dyeTtcs npu pa-
©oTe ¢ oTCcYeTHbIMK yCTponcTBamMu 1 6riokamu ynpasneHus cepum "Tonas-
106K", y koTopbIx napameTpy "BbluncneHve nuTpoBon A03bl" YyCTaHOBNEHO
3HayeHue "c HegonmBoM";

- "c nepennBoM 106K" - paccuntaHHbIn 06beM okpyrnsieTcsi B 60nb-
LY CTOPOHY, YCTPOMCTBO 3adaeT pybnesyto go3y. Mcnonb3yeTcs npu pa-
DoTe C OTCYETHBIMM YCTPOMUCTBaMM 1 BGnokamu ynpasrneHus cepum "Tonas-
106K", y koTopbIXx NnapameTpy "Bbl4ncrieHne NUTPoBon 403bl" YCTaHOBNEHO
3HayeHue "c nepenneom”.

MpsAMon nyck - NO3BOMSIET ONepaTopy CaMOCTOSTENBHO C pabo4ero
MecCTa OCYLLEeCTBUTb 3anyck HanuBa Mnocrie TOro Kak Ao3a Unu OOMvB yxe
3aJaHbl NPU CHATOM pa3faToOYHOM KpaHe. BO3MOXHbIe 3HauYeHus napameT-
pa:

3anpelleH - NpsiMOM MycK OTKMtoYeH. [yck npoucxoamut TOMbKo NoO
CHATWIO KpaHa, Ans Yyero HeoOXOAMMO YCTaHOBUTb M BHOBb CHSITb pasga-
TOYHbIN KpaH;

Tvn 1 - nocne 3agaHvsa 1 4o3bl, U AONMBA MYCK NPOM3onaeT npuv Bbl-
NOSTHEHMM KOMaHAb! "Nyck" ¢ CUCTEMbI yrpaBreHns;

TMN 2 - nocne 3agaHvs o3bl MYCK NPOU30MAET MpU BbIMNONTHEHWUM KO-
MaHZb! "Nyck" ¢ cucTembl ynpaBneHus, a nocre 3agaHusa 4onvea nyck npo-
NUCXOANT aBTOMATUYECKM;

TvMn 3 - nocne 3ajaHusa 1 O03bl, U OONMBa MyCK NPOUCXOAUT aBTOMa-
TUYECKN.

Tanm-ayT paspelleHUs HanuBa - YCTaHOBKa BPEMEHU OT MOMEHTa
3a[aHusa J03bl, B TeYEHME KOTOPOro OOIMKEH HavyaTbCA Hanve. Bo3amoxHble
3Ha4eHus:

999 - oTCYTCTBYET OrpaHNYeHe BPEMEHU ANS 3anycka HanuBea;
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oT 1 0o 998 cekyHf - KOHTPONMMPYETCA BPEMSA HAXOXOEHUS KOFIOHKM B
COCTOSIHUKN "rOTOBHOCTL". 10 OKOHYaHWWM YCTAHOBMEHHOrO 3HA4YeHusl, ecnu
MyCK KOMOHKM HE Mpou3oLlen, YCTPOWCTBO MEepexoauT B OCTaHOB, OONUB
HEBO3MOXEH.

MoMeHT BKIOYEHUA KranaHa CHUXEeHUS - YCTaHaBNMBaeT 0CTaTok
3afaHHoON [03bl (B nMTpax), NO OOCTMKEHUM KOTOPOro BO BPEMS Hanuea
6rok nogaeTt Ha KOMoHKy komaHgy "Cton". Mo3BonseT yuynTbiBaTb 0CODOEH-
HOCTb KOMOHKW, KOTOpasi, Hanpumep, MOXeT MpUHMMaTb KOMaHZy TOMbKO
"no nonHoro 6aka" 6e3 ykasaHusi BENMYUHbI 403bl. 3HaYeHne nogdupaeTcs
3KCMEepMMEHTanbHO Tak, YTOObl KOMOHKa OTMycKana KOnM4yecTBO Tonnuea
MakcuManbHO NpubnmkeHHoe K 3agaHHon pose. MapameTp ucnonb3yertcd
TonbKo npu paboTe no npoTokony cesa3u ¢ MHK "Galileo v1.1".

dopmaT UeHbl KONOHKU - onpeaendeTt dopmaT nons "ueHa", Koto-
PbI NCMOMb3yeT YCTPOWCTBO Mpu paboTe C KOMOHKOW B pamKax NpoTokona
obMeHa gaHHbiMu. MNpeacTtaenseT cobon ABa yncna: nepeBoe 3agaeT Konu-
YeCTBO 3HAKOB [0 3ansiTOW, BTOPOE - KONMYECTBO 3HAKOB MOCHEe 3ansTomn.
O6bIyHO TpebyeTca yCcTaHOBUTL TOT (bOpMaT, C KOTOPbIM KOMOHKA BbIBOAUT
[JaHHble Ha Tabno B CTpoke "ueHa".

dopmaT CTOMMOCTU KOJNMOHKU - onpegenset dopmaT nonsa "crou-
MOCTb", KOTOPbIA UCNONb3YET YCTPONCTBO Npy paboTe C KOMOHKON B pamkax
npotokona obmeHa paHHbiMK. [peactaBnset cobon ABa 4vucna: nepsoe
3afaeT KONMUYeCTBO 3HAKOB [0 3ansiTol, BTOPOE - KONMMYECTBO 3HAKOB
nocne 3anaton. O6bIMHO TpebyeTcs yCcTaHOBUTL TOT cbopmar, C KOTOPbIM
KONIOHKa BbIBOAWT AaHHble Ha Tabno B CTpoke "cTtommocTb". Ha gonyctu-
Mble 3Ha4YeHMs AaHHOro napameTpa CYLLECTBYET OrpaHuyeHue, 3aBucsLlee
OT 3HadeHuda napameTpa "dopmaTr UeHbl KOMOHKM": YMUCIIO 3HAKOB Mocne
3ansToN B CTOMMOCTM HE MOXeT ObiTb Gonblle Yncna 3HaKoB Mnocre 3ansi-
TOW B LiEeHe.

dopmaT o6bema KONMOHKU - onpeaensieT cdopmart nons "obbem",
KOTOPbIA UCMONb3yeT YCTPONCTBO Npu paboTe C KOMOHKOM B paMKax MpoTo-
kona obmeHa gaHHbiMK. NMpeacTtaBnseTt cobow ABa yucna: nepeoe 3agaeT
KONMMYeCTBO 3HAKOB [0 3ansdAToW, BTOpPOE - KOMMYECTBO 3HAKOB MoOcne
3anaton. OBbIYHO TpebyeTca ycTaHOBUTL TOT hOpMaT, C KOTOPbIM KOJTOHKa
BbIBOAUT AaHHble Ha Tabno B cTpoke "obbeMm".

Tanm-ayT pa3pelwieHUss AONMBa - YCTaHOBKa BPEMEHM OT MOMEHTa
nepexoga 13 Hanvea B OCTAHOB, B TEYEHME KOTOPOrO MOXHO OCYLLECTBUTb
aonve. Bo3aMoXxHble 3HaYeHus:

0 - gonuB Bcerga 3anpeLleH;

999 - TanM-ayT HeorpaHn4eH, JONMB BCEraa BO3MOXEH;

oT 1 go 998 cekyHA - MO OKOHYAHWUN YCTAHOBMEHHOrO 3HAYEHUS KO-
MaHOa Ha BbIMNOMHEHWE OOMMBa UrHOPUPYETCH U BO3MOXHA AN BbIMOMHe-
HWS TONbKO KOMaHAa Ha 3aBepLUeHne Hanvea.

MvHuManbHas fo3a oTnycKa - ycTaHOBKa MUHUMarbHOW A03bl TOrM-
nMBa, KOTOPYK paspeluaeTcsa OThnyckaTb M3 coobpaxeHuin obecneyeHus
TpebyeMon TOYHOCTM U3MepeHUs. YCTPOMCTBO HEe MO3BOMUT 3adaTb MEHb-
Wy JO3Y.
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MnoTtHoCTb TOonNnMBa — B YCTPOWCTBO 3anuchbiBaeTCHA MacnopTHas
nnotHocTe Tonnuea. Ecnu CY npu 3agaHum [o3sel He coobmna nHdopma-
LU0 O MAIOTHOCTW TOMMUBA, TO YCTPOWCTBO 3aJaeT Ha KONOHKY yKa3aHHoe
3HayeHue. [NapameTp ncnonb3yeTcst TONbKO Npy paboTe Mo NPOTOKOMY CBSi-
3u ¢ N'HK "Galileo v1.5".

CyMMapHbIA JIUTPOBbIN CYETUYUK - COAEPXKNUT CYMMAapPHYO BENUYU-
HYy KOnMYyecTBa TOMMMBA, OTNYLUEHHOro MO AaHHOMY pyKaBy KOMOHKW. Bo
BpemMs paboTbl CYETUMKN CUUTBIBAKOTCA YCTPOWCTBOM M3 KONMOHKW. Mpn goc-
TWXXEHMM MaKCUMarnbHOro 3HadeHust CHeT npofomkaetca ¢ Hyna. OcHoBHOe
Ha3HayeHne cuyeTyMka — AaTb PYKOBOAMTENIO 3anpaBOYHOW CTaHUUKU [O0-
NONHUTENBHYI BO3MOXHOCTb NMPOKOHTPONUPOBATL KONMUYECTBO OTMNYLLUEHHO-
ro npoaykra.

CyMMapHbIN aBapUMHbIA JINTPOBbLIA CYETUYUK - COOAEPXKUT CyM-
MapHy BENUYMHY KONU4YecTBa TOMMMBA, OTMYLLEHHOro aBapuMnMHO MO AaH-
HOMY pyKaBy 3a BeCb Mepuog 3Kcrnyatauuum yCTpoMcTBa C MOMeEHTa Mo-
crnefHero nepenporpaMMmMpoBaHuS.

Tanm-ayT notepu CBA3U — yCTaHOBKa AOMYCTMMOrO BPEMEHMW NoTe-
pu CBSA3M C CUCTEMOW ynpasneHus. [pn oTCYTCTBMU 3anpOCOB OT CUCTEMbI
ynpaBneHus no BpeMeHn OOoMblie, YeM YCTaHOBIIEHO, YCTPOMUCTBO NpeKpa-
LaeT Hanue no Bcem pykasam. lNpu 3HaveHum "0" (3aBogckoe 3HayeHue)
dyHKUUA 3abnokMpoBaHa.

®dopmart UueHbl CUCTeMbl ynpaBlieHUs - onpegensieT doopmar nons
"ueHa", KOTopbI UCMNONb3yeT YCTPOMCTBO Mpu paboTe ¢ cUCTeMon yrnpas-
neHusa B pamkax npotokona obmeHa AaHHbiMU. [NpeacTtaenseTt cobol aBa
yucna: nepBoe 3aJaeT KOJIMYECTBO 3HAKOB [0 3ansTOW, BTOPOE - KONMYecT-
BO 3HAKOB Nocre 3ansTon.

dopmMaT CTOMMOCTU CUCTEMbI YNpaBneHus — onpeaensieT oopmaT
nons "CTOMMOCTb", KOTOPbIA UCMONb3yeT YCTPONCTBO Npu paboTte ¢ cucte-
MOW yrnpasBneHns B pamkax npoTokona obmeHa AaHHbiMu. lNpeacrasnser
cobow ABa uucna: nepBoe 3aaeT KONUMYECTBO 3HAKOB [0 3anATOW, BTOPOE -
KOMNMMYeCTBO 3HAKOB MOCINe 3ansToun.

®opmar ob6bemMa cucTeMbl ynpaBneHus - onpegenset dgopmar
nonga "o6bem", KOTOpbIA UCNONb3YeT YCTPOWUCTBO Mpu paboTe ¢ cuctemom
yrnpaBneHus B pamMkax npoTokonia obmMeHa gaHHbiMW. [peactaBnsieT cobon
[Ba yncna: nepBoe 3afaeT KONMMYeCTBO 3HAKOB A0 3anATOW, BTOPOE - KOMNU-
4YeCTBO 3HAKOB MOCHEe 3ansTow.

[JaHHble oTnycKa - HAcCTpoWka BuMAa nepedayn AaHHbIX 06 oTnycke
cucteme ynpasrneHusi. Boibupaetcsa cdopmart otBeta Ha 3anpoc CY. Bos-
MO>HbI€ 3HAYEHUS:

"ocTaToK J03bl" - COOTBETCTBYET CTaHAapTHOMY npoTokony Uckpa, Ha
3anpoc O AaHHbIX TeKyLero Hanmea 6nok cooblaeT ocTaTok 3agaHHON Jo-
3bl.

"oTnyweHHasa 0o3a" — Ha 3anpoc O AaHHbIX Tekyllero Hanmea 6ok
coobLlaeT OTNyWeHHy [03y, ucnonb3dyetca npu pabote ¢ cuctemamu
ynpasneHus, NoAAepX1BaOLLUMMN OaHHbIA NapameTp.
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7.6 TpeobpasoBaHne NHTEPGENCOB
Mporpamma no3BonsieT nepeBectn OOk B pexuMm npeobpasoBaHus

MHTep(*)eVICOB HaXaTtnem KHOMMKU \'ly Ha naHenn MHCTPYMEHTOB.

B aTom pexmume 6ok cornacyeTt mexgy cobon Bce umetowmecs uH-
Tepdencel (RS-485, RS-232, "rokoBas netnsa"). MNpn nocTynneHMn AaHHbIX
no OAHOMY U3 UHTEPEENCOB, OHY NepeaarnTcs Ha BCe Apyrue MHTEpPdENChI.

BHUMAHMUE! Ons koppekmHolU pabombl 3mMo20 pexuma ece
uHmepdgelicbl "mokoeasi nemnsi" 6510ka OOJSKHbI 6bIMb Haz2pyXeHbl
(nodkmoyerbl k FHK). Ha koHmakmbi HeHazpyXeHHbIX UHmMepgelicos
"mokoeast nemns" ycmaHosums nepemMbiYKuU.

Bbixog 13 3TOro pexmnma OCYLLECTBNAETCS BbIKIIOYEHNEM MUTAHWSA
GroKka Ha BpeMs He MeHee OeCATU CeKyHA,.

Ons ponrocpoyHon paboTbl 6noka B 3TOM pexrme Heobxogumo yc-
TaHOBUTL Nepemblyky (mkamnep) J1 Ha pasbeMe XT4, Haxoaswemcs Ha
nnate ycTponcTtea, B nonoxeHue "MN". B 3ToM cnydyae npu BKIKOYEHUU MK-
TaHusa 6nok 6yaet aBToMaTUYECKM NEepexoauTb B pexum npeobpasoBaHust
NHTEpdencos.

8 TexHu4eckoe obGCrnyXMBaHMEe U PEMOHT

8.1 TexHuuyeckoe obcnyxuBaHue 6noka NpPoMsBOAWUTCA B Creayto-
LIMX criy4asx:

— Mpuv BBEAEHMM B IKCNNyaTaLMIo;

— nepuogmnyecky oavH pas B roA.

8.2 ExerogHoe TexHu4veckoe obcnyxuBaHue Oroka 3aknioyaercs B
BM3yanilbHOM OCMOTpPE LIeSTOCTHOCTM Koprnyca 1 pa3bEeMOoB.

8.3 Tlpu 3arpsisHeHUn MNoBepXHOCTeN Onoka ero Hago NpoTepeTb
6a3eBoW candgeTkon ¢ MbIITbHbIM PAaCTBOPOM.

8.4 Tpu BBegeHun Groka B 3IKCMyaTauMio NMPOBOAUTCH TEXHUYeE-
ckoe obcnyxunsaHme B 06 bEMe eXerogHoro.

8.5 PeMoOHT ycTponcTBa cnegyeTt npov3BoaAUTb B LEHTpax cepBuUc-
Horo obcnyxmnBaHusa. CeBegeHMs 0 peMOHTE HEeOBXOAUMO 3aHOCUTb B XKYyp-
Han aKcnnyaTtauum usgenus.

8.6 YcTponcTBo, cAaBaeMoe B PEMOHT, OOMKHO OblTb OYMLLEHO OT
OCeBLUEW NbINU UNKU TPSA3M, OOMMKHO UMETb COMPOBOOMTENBHYIO 3anucky,
0hOPMIIEHHYIO B MPOU3BONBHOM (DOPME C yKasaHMEM XapakTepa Heuc-
NPaBHOCTU 1 CBEAEHMIN O KOHTAKTHOM fMLE Ha criydan HeobXoOUMOCTH Bbl-
ACHEHMS 0OCTOATENbLCTB. Tawkke K cAaBaeMOMY YCTPOWCTBY Heobxogumo
NPUMOXUTb AaHHOE PYKOBOACTBO MO 3JKCMyaTauuMu Ansi 3anofiHEHUS Xyp-
Hana aKcnnyaTauumm.

9 FapaHTUiHbIe 06s3aTeNnbCTBA

9.1 MpeanpuaTWe-U3roToBUTENb rapaHTUPYeT COOTBETCTBME YCT-
poiicTBa TPeGOBaHNAM TEXHMYECKON AOKYMEHTauuu npu coGniogeHun no-
TpebuTenem YCroBuii aKchfyaTauuu, TPaHCMOPTUPOBAHWUSA, XpaHEHUs U
MOHTaxa.
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9.2 T[apaHTUNHLIN CPOK XpaHEHNA 24 mecsiLa CO OHS U3roTOBNEHUS
yCTpOucCTBa.

9.3 TlapaHTUIHbIA CPOK aKcnnyaTauumn 18 mecsaues co OHA BBOAA B
aKcnnyaTauuio B Npegenax rapaHTMAHOro cpoka xpaHenus. Npu cobnoge-
HUM NoTpebuTenem ycrioBU SKcryaTaumu, TPaHCMOPTUMPOBAHMUS, XpaHe-
HUA U MOHTaXa, NnpeanpusaTUe-n3roToBuTens 00s3yeTcs B TeYeHne rapas-
TUMHOrO cpoka 6ecnnaTHO PEMOHTMPOBATL YCTPOMCTBO.

10 CBuAeTenbCTBO O NPUEMKE

Bnok conpspkeHus "Tonas-319-02 Galileo”
3aBOLCKOM HOMep , ID-HOomep ,
Bepcus 10 COOTBETCTBYET TpeboBaHMAM
TEXHUYECKOWN JOKYMEHTALUN N MPU3HAH rogHbIM ANg aKcnnyataymu.

M.IN. MpencraBuTenb N3roToBUTENSA

[ata MNoanuckb damunusg, U., O.

1 YnakoBKa, XxpaHeHMne U TpaHCNopTUpoBaHue

11.1 Bnokn JOMKHbI XPaHUTLCS Ha CTeNnaxax B 3aBOACKOW yNakoBKe
(MHOMBMAYanbHOW WK rPYNMnoBOM) B MOMELLEHUN, COOTBETCTBYIOLLEM Tpe-
6oBaHuam NOCT 15150-69 ans ycnoBuin xpaHeHus 2. PaccTtosHue mexay
©nokamu, NONOM U CTeHaMU JOIMKHO 6bITb He MeHee 100 mMm. PaccTosHue
Mexay 6nokamy n OTONUTENbHBIMU YCTPOUCTBAMU OOIMKHO ObITb HE MeHee
500 mm. JonyckaeTca yknagka B wWtabenb BelCOTOM He 6onee 5 6nokoB.

11.2 TpaHcnopTupoBaHue GIIOKOB MOXET NMPOU3BOAUTLCA BCEMU BU-
JamMy TpaHcnopTa B KpbITbIX TPaAHCMOPTHLIX CPEACTBax; B BO34YLIHOM
TpaHcnopTe — B OTannMBaeMbIX repMeTU3NPOBaHHbLIX OTCEKax, B COOTBET-
CTBUM C AENCTBYIOLLMMMN NPaBUaMu Ha Kaxabli BUA TpaHcrnopTa.

11.3 Ycnosusa TpaHCNOPTUPOBAHWA B YacTuM BO3AENCTBUS KMmaTu-
Yecknx (PaKTOpPOB [AOMMKHbI COOTBETCTBOBATb YCMOBUSIM XpaHeHus 5 no
FOCT 15150-69. YcnoBusi TpaHCMOPTMPOBaHMS B YacTu BO3OENCTBUSA Me-
XaHN4Yeckux hakTopoB AOMKHbI COOTBETCTBOBATL ycrnoBuaM Ao XK BkAoUK-
TenbHo no FOCT 23170-78.

11.4 Mpn norpyske u TPaHCNOPTUPOBAHUWN YNakOBaHHbIX GroKoB
OOIDKHBI CTPOro BbINOMHATLCHA TpeboBaHMa nNpeaynpeanTenbHbIX HaanmMcemn
Ha AWMKax, U He OOMKHbl OOMYCKAaTbCs TOMYKM M yAapbl, KOTOpbIe MOTyT
OTpa3nTbCs Ha BHELWHEM Buae 1 pabotocnocobHoCcTM GIIOKOB.
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Ot npousBoaguTtens

Hawe npednpusimue gbirlyckaem WupOoKul CrieKmp MUKPOKOHMPOII-
niepHbIX ycmpolcme om yughposbix mepMoMempos U cHemyukoe 0o MHoO-
eoKaHarbHbIX cucmeM eUubpOMOHUMOPUH2a U yrpaesieHUs mexHooauye-
CKUMU ripouyeccamu, a makxe paspabambieaem Ha 3aka3 Opyaue rnodob-
Hble npubopbl U cucmeMbl MPOMbIWIIEHHOU asmomamuku. M3denusi no-
CmpoeHbl Ha 6a3e MUKDOKOHMPOI/Iepos, Mo3momy o 8ornpocam pemMoHma
U KeanughuuuposaHHbIX KOHCynbmauuli credyem obpauwiambcsi K Ham usu
8 HUXKernpueeOeHHbIe UeHMPbI CEPBLCHO20 06CITyKUBaHUS.

lMpednpusimue npoeodum NoCcmMosiHHYy0 pabomy o yryqyweHUo xa-
pakmepucmuk ebiryckaemol npodykuyuu u 6ydem npusHamesbHO 3a om-
3bI8bI U ripednoxeHus. Mbi ecezda omkKpbimbi 01151 KOHCMPYKMUB8HO20 Oua-
102a u 83aUM08bI200H020 compydHUYecmaa.

000 "Tonas-cepBuc”

yn. 7-a 3aBoackas, 60, r. BonrogoHck, PoctoBckas obnactb, Poccus, 347360

Ten./gakc: (8639) 27-75-75 - MHOrokaHarnbHbIN
Email: info@topazelectro.ru
VHTepHeT: http://topazelectro.ru
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Adpeca mop20e8o-cepe8UCHbIX YeHmpoe Ha meppumopuu P

Pecnybnuka BawkopTtocTaH (r. Ycpa)

3A0 "A3T YPAJICUB", Ten.: (347)292-17-26, www.aztus.ru
Benropopckas obnacts (r. Benropopa)

00O UK "MpomTexCepsuc", Ten.: (4722)400-990, info@ec-pts.ru
BpsiHckas obnacTtb (r. BpsiHCK)

000 "AksaTexHuka-3AMNAL", Ten.: (4832)58-78-21, service@agqt-west.ru
Pecny6bnuka BypsaTtusa (r. YnaH-Yaa)

— 3AO0 "UpkyTckHedTecepsuctpen”, ten.: (3012)43-42-36, inst-y@mail.ru

— 000 UTO "MH®OTPEWMA", Ten.: (3012)45-84-75, infotrd@mail.ru
Bnapnmupckasa o6nactb (r. Bnagumup)

00O "A3C-lMapTHep", Ten.: (4922)53-20-30, azs-ttc.narod.ru
Bonrorpaackas o6nactb (r. Bonrorpaa)

00O "Bce gna A3C", Ten.: (8442)73-46-54, aztgrupug@vistcom.ru
Bonoroackas obnactb

— 000 "POCT", r. Bonoraa, ten.: (8172)54-40-26, www.azsrost.ru

— 000 "POCT", r. Yepenoseu, Ten.: (8202)55-42-78, www.azsrost.ru
BopoHexckasa obnactb (r. BopoHex)

00O "A3C-TexueHTp", Ten.: (473)239-56-25, azsvrn.ru
Pecny6nuka OarecTtaH (r. Maxaykana)

00O "A3C Cepsuc", Ten.: (8722)64-49-76, azs_servis@mail.ru
3abavkanbckuit kpawm (r. Yura)

00O "A3C-KomnnexkT", Ten.: (3022)20-29-86, www.azs-komplekt.pulscen.ru
UpkyTckasa obnactb (r. UpkyTCK)

3AO0 "NpkyTckHedTecepsuctpena”, Ten.: (3952)203-500, www.irkns.ru
KanuHuHrpaackasa o6nactb (r. KanuHuHrpaa)

000 "Bce gnsa A3C n Hedtebas", ten.: (4012)64-11-62, 377-899@mail.ru
KemepoBckas obnacTtb (r. KemepoBo)

00O "Apkat M", Ten.: (3842)37-36-86, www.arkat.ru
KupoBckas o6nactb (r. Kupos)

OO0 "A3T-TexCepsuc", Ten.: (8332)41-05-04, azt-servis43.ru
KpacHopapckun kpawn

—Nanr Cepren laponbpgoBud, . benopevenck, Ten.: 918-432-94-25,

sleng27@mail.ru

— 00O "KpacHogapCraHgapt", r. KpacHoaap, Ten.: (861)260-95-31, kr-standart.ru
KpacHosipckun kpa# (r. KpacHosipck)

WM MenbHnyeHko AHapen BuktopoBuy, Ten.: (391)241-48-71, ipmelnich@mail.ru
KypraHckas o6nactb (r. KypraH)

3A0 "KP3W", Ten.: (3522)46-87-34, www.krei.ru
TNeHnHrpagckasn obnactb (CaHkT-NeTepOypr)

— 3A0 "TON-CUC", Ten.: (812)294-49-06, top-sys.ru

— OO0 "WNHtennekt 4 Oxun Cepsuc”, Ten.: (812)313-61-17, www.intellectdg.ru

— OO0 "Hedrenpoayktkomnnekt", Ten.: (812)336-87-57, npcom@yandex.ru
Jluneukas o6nacTb (r. Jiuneuk)

00O "MK Mogynb", Ten.: (4742)23-46-18, www.pk-modul.ru
MockoBckas obnacTb

— OO0O0 "A3T Ir'PYMn CTONMUA", r. BugHoe, Ten.: (495)775-95-51, www.aztgrup.ru

— 000 "3Onektpocepsuc”, r. ctpa, Ten.: (498)729-05-38, www.su-azs.ru

— 00O "A3C Komnnekt", Mocksa, Ten.: (495)364-36-59, www.azsk74.ru

— OO0 "BEKTOP", Mocksa, Ten.: (495)510-98-09, www.vectorazk.ru

— OO0 "Komnanusa Kontyp AC", Mocksa, Ten.: (495)742-45-06, www.kontur-ds.ru
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— 000 "Tpusuk", r. Cepnyxos, Ten.: (4967)75-06-48, www.trivik.ru
— 000 "OneproHedtelazCepBuc", r. CepnyxoB, Ten.. (4967)76-06-55,
www.seminaroil.ru
Hwuxeropopckas obnactb (r. HuxkHun HoBropop,)
— 000 "BonroBaTtHedTelpoayktKomnnekt", Ten.: (831)274-02-07, azs-s.ru
— 000 "Mactep A3C", Ten.: (831)257-78-70, www masterazs.com
Hosropopackas o6nactb (r. Benukuin HoBropopa)
LleHTp TexHudeckoro obCcnyxvmBaHUs KOHTPOmnbHO-KaccoBblx mawwwuH 3A0 "Kapat",
Ten.: (8162)62-41-83, karat@novline.ru
HoBocubupckas obnactb (r. HoBocnbupck)
000 "CwubTexHocepsuc", Ten.: (383)325-72-72, www.a3c.ru
Omckas obnactb (r. OMck)
— 00O "A3C MapkeT", Ten.: (3812)48-50-75, www.azs-market.com
— 000 "Atpuo", Ten.: (3812)90-83-49, a302011@yandex.ru
OpeHbGyprckas obnactb (r. OpeHGypr)
— OO0 "OpeHbypr A3C-LeHTp", Ten.: (3532)58-84-98, www.oren-azs.ru
— 000 "TamatoH", Ten.: (3532)970-970, www.orengam.ru
MeH3eHckasa obnacTsb (r. MeH3a)
3A0 "HedTeobopynoBanue”, ten.: (8412)68-31-30, www.azs-shop.ru
Mepmckui kpa# (r. Nepmb)
00O "TexHoc-C", Ten.: (342)216-36-53, www.tehnoss.ru
Mpumopckui kpan (r. BnagusocTok)
OO0O "Bce ans A3C", Ten.: (423)242-95-53, azt.vl.ru
PocTtoBckas obnactb (r. PoctoB-Ha-[oHY)
— 000 "BUHCO-CB", Ten.: (800)100-39-89, vinso-azs.ru
— 000 T[4 "Anbda-Tpena", Ten.: (863)253-56-22
Camapckas o6nactb
— 3A0 "Hedptebasctpon”, r. Camapa, Ten.: (846)279-11-99, metrolog-samara.ru
— 000 "BACT-0nn-CA", r. Camapa, Ten.: (846)331-74-55, best-oil-sar.ru
— 000 "MHMNYP", r. TonbatTy, Ten.: 902-37-35-477, kazvad@yandex.ru
CaxanuHckasa obnactb (r. KOxHo-CaxanuHck)
OO0 "MeTtpon-Komnann", Ten.: (4242)77-45-39, atte@list.ru
CeepanoBckasa o6nactb (r. EkatepuHOypr)
— 000 "A3C Komnnekr-Ypan", ten.: (343)345-09-56, uralak@mail.ru
— 000 "Hedte-Crangapt" HIM, Ten.: (343)216-96-07, www.neftestandart.ru
CrtaBpononbckui Kpaw (r. MaTuropck)
00O "A3C Komnnekt", Ten.: (8793)33-11-25, shatohinks@mail.ru
Pecny6nuka TaTtapcTaH (r. KazaHb)
000 "UHdopmaumoHHo-TexHnyeckun LieHTp "NMuHk-Cepeuc”, Ten.: (843)234-35-29,
eav-set@yandex.ru
TBepckas o6nacTth (r. TBepb)
00O "A3C-pernameHT", Ten.: (4822)55-22-70, azs-tver.ru
Tomckasn ob6nacTb (r. Tomck)
— 3A0 HIMN® "CubHedTekapT”, Ten.: (3822)41-65-11, www.sncard.ru
— 000 "TCM-KomnnekTt", Ten.: (3822)40-46-10, gsm-k@mail.ru
TiomeHckas obnactb
— 3AO0 "Cepsuc-letponuym", r. CypryT., Ten.: (3462)23-13-13, azs-sp.ru
— 000 "Toprmawucepsuc”, r. TromeHb, Ten.: (3452)26-42-87, www.azs72.ru
YamypTckasa Pecnybnuka (r. Mxkesck)
000 "Ux Tpeng Cepsuc”, Ten.: (3412)79-30-18, izhtreid-s@mail.ru
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XabapoBckum kpam (r. Xabaposck)

OO0O "Toproeein gom "Bce ana A3C-OB", ten.: (4212)56-60-60, www.azs-dv.ru
YensabuHckaa obnactb

— WM BannykuH Hpwuin Jleonuposuy, r. Marnutoropck, Ten.: (351)907-42-42,

uralazs.ru

— 00O "A3C Komnnekt", r. MarHuToropck, Ten.: (3519)22-33-11, www.azsk74.ru

— O0O0 "A3C-TexHonorun", r. Mmnacc, ten.: 908-08-059-09, crid50@mail.ru

— OO0 "A3C Komnnekt", r. YenabuHck, Ten.: (351)740-74-04, www.azsk74.ru
fApocnaBckasa o6nacth (r. ApocnaBnb)

— OO0 "Komnanua MAKC", ten.: (4852)58-51-65, ivooomax@mail.ru

— 000 "POCT", Ten.: (4852)98-90-25, www.azsrost.ru

Adpeca mopzoeo-cepeuUCHbIX YeHmpoe8 Ha meppumopuu cmpaH 6/1uXxHe-
20 3apy6exbs

JNlutoBckasa pecny6nuka ( r. BunbHioc)
3AO "llabeHa", Ten.: (3705)273-05-76, www.labena.com
Pecny6nuka Benapycb
— 00O "AkBaTtexHuka-M", r. MuHck, Ten.: (37517)335-06-13, www.aqt.by
— YTYI "Komnanusa "bBappens”, Momens r., Ten.: (375232)41-72-03, sy431@mail.ru
Pecny6nuka KasaxcrtaH
— TOO "AZS-MARKET", r. Anmartel, Ten.: +7(727)375-93-29, www.azs-market.com
— TOO "AZS-MARKET", r. AcTtaHa, Ten.: +7(7172)73-15-39, www.azs-market.com
— TOO "NKS-ATbIPAY", r. ATbipay, Ten.: (7122)75-54-75, www.nks-atyrau.kz
— TOO "Penans", r. Tapas, Ten.: (7262)34-46-79, evrikabux@mail.ru
—TOO "WHtennekt 4G KasaxcrtaH", r. Anmartbl, Ten.. (727)311-16-58,
janat.i4dg@gmail.com
— WM XapnawwvH Anekcangp Bnagumuposudy, r. WeimkeHT, Ten.: 701-7141-044,
alex_kharlashin@mail.ru

PeaynsipHo o6HoensiemMblli cnucok Haxodumcsi Ha calime topazelectro.ru
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XypHan akcnnyatauuu usgenusi

[arta nony4yeHus nsgenunsa notpebutenem " " 20 r.
[aTa BBOOa n3genusa B aKkcnnyaTauumio " " 20
damunus, U., O. Moanuck
[ata PemMoHT npounsBsen

MprunHa HemcnpaBHOCTH
pemMoHTa (BomkHoOCTb, hamunus, Nognucs)
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VvCC2

MpunoxeHue A (nuct 1)

Cxema anektpudeckasi npuHuunuaneHas JCMK.687244.147 [2]
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MpunoxeHne A (NpoaosrmkeHne, nNUCT 2)
Cxema anektpudeckasi npuHuunuansHas JCMK.687244.147 [1]
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