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HacTosliee pykoBoACTBO MO aKkcnnyatauum (ganee no tekcty — PO) pacnpocTtpaHsieTcs Ha
ynpasnsowmi koHTponnep MNIK-25 ncnonHenna 01 (ganee no tekcty — MNJK, MJK-25-01 nnu KoH-
Tponnep) v NpeaHasHavyeHo Ang U3yyYeHus ero KOHCTPYKUMU, TEXHNYECKUX XapaKTePUCTUK, NPUHLIK-
noB paboTbl, METOOUK HACTPONKM M SKCMyaTaumm.

MJIK BbinyckaeTcsa cornacHo TexHudeckum ycrosusm NBPT.421243.001 TY.

OKcnnyaTaumMoHHasa JOKYMEeHTaUNs Ha KOHTPOSep COCTOUT U3 HacTOosILLEero pykoBoacTea no
aKcnnyataumm 1 nacnopra.

B cBA3M C nocTtosiHHOM paboTor MO COBEPLUEHCTBOBAHWUIO M3OENns, MOBbILLAOWEN €ro
HadeXHOCTb, B KOHCTPYKUMO U MO MoryT 6bITb BHECEHbI HE3HAUYUTENbHbIE U3MEHEHUS, He OoTpa-
XeHHble B A4aHHOM pyKoBoACTBe. AKTyanbHas Bepcus pyKOBOACTBA AOCTYMHA Ha canTe npeanpus-

TUA-U3rotoBUTENA NO agpecy: WWW.Q|025.FU.

Mpumep 0603HAYEHNsI NpK 3akase:
Ynpaensawowminn koutponnep MIK-25-01 NBPT.421243.001 TY

HanmeHoBaHune J ‘
Homep ncnonHeHus

O6o03Ha4vyeHne JoKyMeHTa

B TekcTe gaHHoro P3 BCTpe4varloTCsl CCbIKM Ha AOKYMEHTbl «YNpaBrsioWwmiA KOHTponnep
MJIK-25. CnpaBoyHuk anroputmos» NBPT.421243.001 CA (ganee no tekcty — CnpaBoYHMK anro-
putmoB MNBPT.421243.001 CA) n «MHTerpupoBaHHas cpefa pa3paboTku nNpuknagHbIX nporpaMmm
«POMB-3». PykoBoacteo nonbsoatens» [BPT.MK.001.PINT (ganee no Tekcty — PykoBoACTBO
none3osatens NMBPT.MK.001.PM).

TEPMWUHBbI U COKPALLEHUA

TepMuH OnpepeneHune

(cokpalieHue) (pacwudpoBka)

bn Brok nutaHus

MapameTp EanHunua ganHbeix B MK

nK [MepcoHanbHbIN KOMMbLIOTEP

no MporpammHoe obecneyeHne
MpuknanHasn Mporpamma, 3arpyxaemas B INMJIK 1 npeacraenstoLlasi cobon COBOKYMHOCTb OYHKLMIA U
nsorpamma* npoueayp, nocneaoBaTenbHO BbIMOMHAEMbIX B COOTBETCTBMU C anropuTMOM aBToMaTu-

3aUMM KOHKPETHOTO 06bEKTA yrnpaBneHus

Mpoueaypa "pynna dyHKummn, o6beguHEHHbIX Ha cxeme B 6ok

CucremMHble ®PyHKUMKM (anropuTMbl), Heobxoaumele Ansa nogaepxaxus padotol MJK
thyHKUUN

PyHKUMNA YacTb BHYTpEHHEN NporpamMmmbl KOHTponnepa (MMHMManbHas eauH1ua NpuKknagHon
(anropuTtm) nporpamMmebl), He 4OCTyNHasa AN peaakTMpoBaHWs NONb30BaTeNem
CAN-BUS CkopocTHas AeueHTpann3oBaHHas NpoMbILLNEHHAast MarucTpanb obmMeHa gaHHbIMU
ModBus KOoMMYHMKaLIMOHHbIN NPOTOKON
RS-485 CtaHgapT u13n4eckoro ypoBHs Ansi aCUHXPOHHOIo UHTepdenca
uUsB Universal Serial Bus (yHMBepcarnbHasi nocriegoBaTenbHas WnHa)

* YcTap. — ovepenpb 3agad
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1 HA3HAYEHMUE N ®YHKUUA

1.1 MJIK npegHasHayeH gns paboTbl B COCTaBe CMCTEM aBTOMAaTM3NPOBAHHOIO ynpaBneHus
TEXHONOrM4YeCKMM NPOLLECCOM Ha NPOMBbILLITEHHbBIX NPEANPUATUAX U B XKUITULLHO-KOMMYHAIbHOM XO-
3ACTBE B Ka4eCTBE NporpaMMmMpyemoro ynpasnatowero n obpabaTtbiBatoLiero MHoopMaLmo Mo-
ayns.

1.2 Obnactb NPUMEHEHNSA — CUCTEMbI aBTOMATU3NPOBAHHOIO KOHTPOSA N yNpaBneHns Tex-
HOMNOrMYEeCKMMIN NpoLLeCCaMn Ha MPOMBILLSIEHHbIX NPEANPUATUNAX, TEMMONYHKTAaXxX, TEMNMOCTaHUUNAX,
9NEKTPOCTaHUMSAX, rasopacnpenenutenbHbiX CTaHuuax, HedTerasoaobbiBalowmx npegnpusaTmsx,
NPeanpuUATUSAX KOMMYHarbHOrO XO3SMCTBA U B XONOAWIbHOW NPOMBbILLIIEHHOCTU B YCMOBUAX KPYr-
NIOCYTOYHOWN 3KCnyaTauuu.

1.3 TJIK noggepxuBaeTt onpeaeneHHbln Habop yHKUMIA (anropuTMORB), U3 KOTOPbIX CTPO-
NTCA NpuknagHas nporpamma. B Habop BxogaT matemaTtmyeckme, normndeckme, pacydetHole (npeob-
pasoBaTerbHbIE), TAaNMepHLIE (BPEMEHHbIE), perynupytowme dyHKUMN (anroputmel). MIx nepeyeHb
1 onucaHue npueegeHsl B CrnpaBoyvHuke anroputmoB NMBPT.421243.001 CA.

1.4 TMpuknagHas nporpamma ans MJIK paspabartbiBaetca B MIHTerpMpoBaHHON cpene pas-
paboTtkn «POMB-3».

1.5 IMJK BbInOnHAET cnegyrowme OCHOBHbIE (PYHKLNN:

— BbINOSIHEHME NPUKNAAHOM NPOrpaMmb;

— U3MepeHune n npeobpasoBaHMe aHanNoroBbIX CUrHasOoB.;

— un3mepeHue 1 npeobpasoBaHme OUCKPETHbLIX CUrHANOB;

— npuem undpoBbIX CUrHanNOB;

— dopmMmnpoBaHNe aHaNoOroBblX CUrHanoB;

— dopmMunpoBaHne ANCKPETHbIX CUTHAmMOB,

— npuemMm W nepegada AdaHHbIX N0  uHTepdency RS-485 (Modbus-RTU, pexum
«Master» / «Slaver);

— MpuWeM n nepegaya gaHHbIx no nHrtepdency Ethernet (Modbus-RTU noeepx TCP, pexum
«Slavey; FT 1.2A; SNTP gns koppekuun BpemMeHn);

— npuvem n nepegada gaHHblx no wmnHe CAN-BUS;

— Yacbl pearnbHOro BpeMeHu 1 kanengapb C aBTOHOMHbIM UCTOYHUKOM NuTaHus (batapeen).

1.6 TJIK BbinonHaeT cnegytowme AononHUTensHble YHKLMK:

— 3almTa OT HEeCAHKLMOHUPOBAHHOIO AOCTYNa K HAaCTPOeYHbIM NapameTpam;

— oTobpaxeHue Ha aucnnee XXypHanoB 1 3afaHHbIX Nonb3oBaTenem cobbiTui (aBapun);

— oTobpaxeHue Ha gucnrnee napameTpoB, 3a4aHHbIX NOSfib3oBaTENEM B MPUKNagHOWM Npo-
rpamme;

— BBOA 3HAYEHUW N HaBMraumsi N0 MeHO C NOMOLLbIO KnaBunaTypbl.
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2 TEXHUYECKWUE XAPAKTEPUCTUKN N YCNTOBUA IKCINTYATALUN

2.1 O6wWwMme xapaKTepMCcTMK1 nsnenusa

2.1.1 KoHTpornnep BbiNycKkaeTcs B CTaHAAPTHOM 311eKTPOTEXHUYECKOM Kopryce, npeaHasHa-

YeHHOM An4 WKagpHoro MoHTaxa Ha DIN-peiky 35 mm.

2.1.2 BHewHun Bug MNIK otobpaxeH Ha pucyHkax A.1 n A.2 B lNpunoxenun A, rabaputHble
pa3mepbl — B Tabnuue 1. HasHavyeHne Knemm 1 HauMeHOBaHWSA CUrHaNoOB KOHTpOrnepa NpuBeaeHbI
B Tabnuue b.1 B MNpunoxeHun b.

2.1.3 dyHKUMOHaNbHas cxema KOHTponnepa nsobpaxeHa Ha puUCyHke 1, obwme TexHu4ve-

CKMe XxapakTepucTukm — B Tabnuue 1. Cxema ranbBaHNYECKOW pa3Bsa3ky NpuBedeHa Ha pucyHke B.1

B Mpunoxenun B.
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PucyHok 1 — ®yHkumnoHanbHaga cxema MNJIK, roe 5— Hanu4yme ranbBaHWYECKON N30NSLMn
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Tabnuua 1 — KpaTkmne TexHndeckme xapakrepuctunkm MIK

XKeHund

MapameTp 3HauveHue
MutaHune

Konnuyectso noprtos 1
[ononHNTENbHBIN KOHTaKT AMsi pe3epBHOro NMTaHWs Ectb
HanpsxeHue UCTOYHMKA MOCTOAHHOrO TOKa 24B
[onycTumbln AnanasoH N3MEeHEHUS HanNPsPKEHUsST UCTOY- 21,6...26,4B
HVKa MOCTOSHHOIO TOKa
MNoTpebnsemasa mowHoOCTb, He bonee 5Bt
3awmta ot o6paTHOM NONSPHOCTU NUTAKOLLEro Hanps- Ectb

CAN
KonunyecTtso nopToB 2 x CAN 2.0A:
e nopt CAN Onsa coeguHeHna ¢ Moaynsamu
pacwmpeHus, obMeHa 1 KOHPUYPUPOBaHHNS;
e nopt eCAN ansa obecneyeHnss CUHXPOHM3a-
uun ¢ pesepsHbiM MJIK.
CkopocTtu nepenayum 20; 50; 100; 150; 250; 300; 500; 1000 Ké6ut/c
RS-485
KonunyecTtBo nopToB 1
MoppepxuBaemble NPOTOKONMbI Modbus RTU
Pexum paboTbl Modbus «Master» / «Slave»
CkopocTtu nepegaym 1200; 2400; 4800; 9600; 19200; 38400; 57600;
115200 Kéut/c
Ethernet*
KonnyectBo noptoB 1 x RJ-45
MNopaepxunBaemble NPOTOKONbI Modbus RTU noeepx TCP, FT 1.2, SNTP
Pexum paboTbl Modbus «Slave»

CkopocTtu nepegayv

10; 100 Méut/c

USB (Virtual CO

M-port)

Twun pasbema

mini-USB

MopaepxuBaemble NPOTOKOSbI

FT 1.2 (no yactn 5 pasgena 1
rOCT P M3K 870-5-1-95)

Ouncnnen
NogceeTka Ectb
PaspelueHune 64 x 64 nukcenen
Pasmepbl 40.0 x 56.0 x 8.5 mm

Pa3mepbl pabo4yeit 30HbI

32.0 x 39.5 mm

Oo6Lwue cBeneHus

FabapuTHble pa3mepsbl (4MHa X BbicoTa X rnybuHa)

(105 x 86 x 56) + 1 MM

Macca, He Gonee 0.5«r
CreneHb 3awmThl kopnyca no FOCT 14254 IP20
MHgukauusa Ha nepegHen naHenm OkpaH XKKU

YCcTponcTBo BBOAA

6-KHOMoYHasi MeMbpaHHas knaeuaTypa

12 net

CpenHui cpok criyxobl

* Mo 3anpocy
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2.1.4 B BepxHen n HMxKHen cTeHkax kopnyca [MJIK pacnonoxeHsbl KneMmbl aHanorosbIX U gnc-
KPETHbIX BXOAOB U BbIXOAOB (CM. pucyHoK A.1 B NpunoxeHun A). XapakTepucTuku BXO40B NpuBe-
JeHbl B N. 2.2, a BbIXOAOB — B . 2.3.

2.1.5 Ha nepegHen naHenu KOHTpoSifiepa pacnosioXkeH rpaunieckun xmngkokpuctannmye-
CKuI gucnnen (ganee no TeKCTy — AUCNNEN), NpedHa3HavYeHHbIn gnst otobpaxeHust meHto MK n
TEKYLUMX 3Ha4YeHun napameTpoB (cM. pucyHok A.1 B lNMpunoxeHun A). XapakTepucTukn gucnnes
npvBedeHbl B Tabnuue 1. NepemelleHne No nyHKTaM MeHIo 1 3agaHne 3Ha4YeHUn napaMeTpoB OCy-
LLLeCTBSIeTCA C MOMOLLBIO LECTM KNaBuLl, pa3MeLLeHHbIX Ha nepeaHen naHenu KoHTponnepa (no-
ApobHee 06 nHAMKauMK N QYHKUMSX KnaBuw cM. B pasgene 9).

2.1.6 MNJIK ocHaleH BCTPOEHHbIMM YacaMn peanbHOro BpeMeHun (nogpobHee o yacax Cm. B
pasgene 11) u kaneHgapem.

2.1.7 CpegHsas HapaboTka Ha oTka3 He meHee 50000 4. Kputeprnem oTkasa siBnsieTcsa Heco-
otBeTcTBue TpeboBaHuam NBPT.421243.001 TY.

2.1.8 CpegHee Bpems BOCCTaHOBMNEHNA paboTOCNOCOBHOro CocTosHMA obbekTa nocrne oT-
Kasa KoHTposnepa He npesbiwaeT 1 4 (6e3 ydeTa BpemeHn TpaHcnopTupoBaHusi Hosoro MJ1K).

2.1.9 CpegHun cpok cnyxbbl He meHee 12 neT. Kputepuem npenenbHOro COCTosHUS SBMs-

€TCA npesBbilLEHNE 3aTpaT Ha PEMOHT CBblLLE 50 % cToMMOCTM HOBOrO KOHTpOINepa.

2.2 XapakTepuCTUKN BXOO0B

Xapaktepuctukm Bxogos MNJIK npueeneHnbl B Tabnuuax 2 u 3. [And nogknioveHnst K aHanoro-
BbIM BXO4aM paspeLlarnTca AaTY4MKN C YHUDIULMPOBAHHBLIM BbIXOOHLIM curHanom 4—20 MA, a Takke
AaTyvKM COMpOTUBIIEHUS, (DOPMUPYIOLLIME aHanoroBbl BbIXOAHOW curHan B AmanasoHe oT 0 go
10000 Om.

Tabnuua 2 — TexHn4Yeckne n MeTponormyeckme xapakTepuCcTUKN aHanoroBbix BXO40B

Xapakrepuctuka 3HayeHue

KonnyectBo BXxoa0B 2
Bpemsi 06HOBMEHUS 3HAYEHU Ha BXodax Ot 250 mc
A6contoTHasa NOrpeLHoOCTb NP N3MEPEHUM YHUPULMPOBAHHBIX cUrHanos 4-20 mA + 0.05 MA
A6contoTHasa NorpeLwHoCTsL Npu n3mepe- 25...2000 Om + 0.5 Om
HUWN COMPOTMBIEHNS B AMana3oHe 2000...9000 Om +10.0 Om

0...25 Om 1 9000...10000 Om He pernamen-

TMpYyeTCs

Tabnuua 3 — TexHn4yeckne n MeTposormMyeckme XxapakTepUCTUKN AUCKPETHbIX BXOAOB

Xapakrepuctuka 3HaveHue
KonunyecTtBo BxoaoB 6
Pexvm paboTbl OnpeneneHne norM4eckoro YpoBHs
Twun Bxogos OnTo-TpaH3ncTop
MakcumanbHas nsmepsieMas YyactoTa criejoBaHusl 5kly,
nmnynsca
OTHOoCUTENbHAsA MNOrPELUHOCTL NMPU U3MEPEHNN Ya- + 2%
CTOTbl Cref0BaHUs UMMyNbCOB
MwuHManbHaa onMTenbHOCTb MMMynbca 100 mkc
HanpspkeHne «nornyeckoro Hyns» 0...21,6 B
HanpskeHune «norn4yeckomn eguHuLbI» 21,7...26,4B
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2.3 XapakTepucTUKKN BbIXOA0B

Xapaktepuctukm Bbixogos MNJ1K npmueegeHsl B Tabnuuax 4 un 5.

Tabnuua 4 — TexHn4yeckne n MeTposorMiyeckme XxapakTepUCTMKM aHanoroBbIX BbIXOA40B

yaemoro obopygoaHus 6onee 100 kOm)

Xapakrepuctuka 3HauveHue
KonuyectBo BbIXO0B 2
AbcontoTHasd reHepauuu Toka 4-20 MA (Npy nogkno4YeHHON Harpy3ke He 6onee 500 + 0.1 MA
norpelwHocts | OM)
reHepaumn HanpsbkeHmsi 0-10 B (npy BXOAHOM COMPOTUBIIEHUN NOAKMIO- +0.05B

HaI'IpFI)KEHVIe nMTaHn4 BbIXO40B

(24 + 10%) B

MakcumarnsHo aonyctuMasa Harpyska

1000 Om

3awmra ot O6paTHOl7I NONIAPHOCTU NUTaoWero HanpsaxeHusa Ectb

Ta6nmu,a 5 — TexHu4eckue n MeTpoJiorm4eckne ANCKpPpEeTHbIX BbIXO40B

XapakTepucTtuka

3HaueHue

KonnyectBo BbIX040B

6

Twvin BbIXOAOB

OTKpbITbIN KONNEKTOP

Pexum paboTbl

— KMoM (NepekntoyeHne norm4eckoro COCTOSHUS);
— dopmuposaHue LUNM-curHana.

moro WWM-curhana

MakcrmManbHbIN NOCTOSAHHBIN TOK Harpy3ku 0.5A
MakcumanbHbI KpaTKOBPEMEHHBIN (B TeYeHne 2A

1 C) TOK Harpysku

[unana3soH koaddurumeHTa 3anonHeHus opmmpye- 0.0 - 100.0%

(He Bkntoyvas 0.0 n 100.0%)

[wnana3soH YacTtoTbl popmupyemoro LUINM-curHana

o1 0,01 go 100 kl'y,

OTHOCKTENbHAst NOrPELLHOCTb POPMUPOBAHNS Ya-
ctotbl LUAM-curHana

2%

HanmeeHme NCTOYHUKa NNTaHUA BbIXOO40B

(24 + 10%) B

MwuHUManbHast MOLWHOCTb UCTOYHMKA NUTaAHUS

OnpepnenseTcsa no oopmyne:
PI/ICT = (Z?:llj) * UPICT * 121
roe Zj?;llj — CyMMa 3Ha4YeHWUin Cunbl TOKa Harpysku
Ha BCEX OUCKPETHbIX BbIXOAAX;
UnCT — HanpskeHue WUCTOYHUKA MUTaHusa guc-
KPETHbIX BbIXOJ0B.

Tunbl 3aLWUTbLI BbIXOO0B

— 3awuTa oT OoGpaTHOW MOMSPHOCTM MUTAMOLLENO
HanpsHkeHUs!;
— 3aWuTa OT NepeHanpsHkeHUs.

2.4 YcnoBus akcnnyartauum

SaU.I,VIU.l,eHHOCTb MK ot NMPOHNKHOBEHUA BOObl N BHELWLWHUX TBEPAbIX NpeamMmeToB COOTBET-

ctByeT cteneHu 3awmtbl IP20 no FTOCT 14254. OcTtanbHble KnMMaTuyeckne 1 aKkcnyaTaumoHHble

XapaKTepUCTMKM KOHTpOrnepa npueeaeHsl B Tabnuue 6. TpeboeaHus k yctonumsoctu MJK npu Bos-

AencTenm APYrnx KrnnMmaTnyecKkmnx (*)aKTOpOB He npeabAaBnATCA B COOTBETCTBUN C I'IpwmeanmeM

1 k Tabnmue 1 TOCT P 52931.
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Tabnuua 6 — Ycnosusa akcnnyaTauum

Xapaktepuctuka 3HayeHue
MecTo pasmelLeHus 3akpbITble NomelleHns 6e3 arpecCcrBHbIX NApoB 1 ra3os

TemnepaTtypa okpyxatoLiero Bo3ayxa OT +5 °C go +50 °C

(rpynna ucnonHexus B4 TOCT P 52931)
OTHOCKTENbHas BNaXXHOCTb BO3ayXa Ot 10 0o 80 % npwu 35 °C n HMxe, ©6e3 KoHAEeHcaUun Bnaru

(rpynna ucnonHennst B4 TOCT P 52931)
YacTtoTa cuHycouaanbHbix BUbpauuni OT110po 55Ty

(rpynna ncnonHenns N2 no MOCT P 52931)

3 KOMIJIEKTHOCTb

KoMnnekT noctaBku KOHTponnepa npuBeaeH B Tabnuue 7.

Tabnuuya 7 — KoMnnekT nocTtaBku

HaumeHoBaHune O6o03Ha4yeHue KonunyecTtBo
MNK-25 MBPT.421243.001 1
MacnopT MNBPT.421243.001 NC 1

MpumeyvaHune — Uctounuk nutanua gna MNJK n coeanHmTenbHble kabenu B KOMMNMNEKT MOCTaBKM He

BXOOAT U OOJDKHbI r|p|/|06peTaTbc;| OTAENbHO.

4 MAPKUPOBKA

4.1 TJIK nmeeT criegytoLlyo MapKMpOBKY Ha NULEBOW NaHenu: norotun cepun T-25, noro-
"N npeanpuaTus-usrotosntens «KPEWT aBTomaTtu3auus», KpaTKoe Ha3BaHWE KOHTpornnepa
«MMJK-25» n eguHbI 3HaK obpalleHnst MPOaYKLUMN Ha PbIHKE rOCyaapCTB — YNEeHOB TaMOXEeHHOro
coto3a.

4.2 TINK nmeeT cneaylowyo MapkMpoBKY Ha 3adHen naHenu: 3aBOACKOW NP usgenus,
HOMEP WCMNOSTHEHUS!, 3aBOACKOW MOPSAKOBBLIN HOMEP, XapaKTEPUCTUKM ANEKTPONUTAHNA, HaONUCh

«CpnenaHo B Poccu» 1 rog Bbinycka.

5 YNAKOBKA

5.1 TJIK ynakoBaH B NONMM3TUIIEHOBLIN NAKeT N B KOPOOKY M3 rohpoKapToHa.

5.2 B ynakoBou4Hyto kopobky BmecTte ¢ 1K nomelyeH nacnopT, yrNoXeHHbIW B NOMaTune-
HOBbIV Maker.

5.3 YnakoBo4yHas kopobka npomMapknmpoBaHa MaHUMNYNSALMOHHBLIM 3HaKkoMm «Xpynkoe. OcTo-

POXHO».

6 MEPbl BE3OMNACHOCTHU

6.1 MNJIK cootBeTcTBYET TpebOBaHUSIM 6€30NACHOCTM K 3MEKTPUYECKUM U3gennsm mn obec-

neyYnBaeT 3aLnUTy YenoBeka OT NopaXxeHus anekTpuyeckum Tokom no knaccy 0 no NOCT 12.2.007.0.

10
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6.2 Kpa6ote c INJIK gomkHbl gonyckaTbCa paboTHMKN N3 3NEKTPOTEXHNYECKOrO NepcoHana,
nmetoLme rpynny no anektpobesonacHocTn He Huxe |ll, npowealne NHCTpyKTax no TexHuke 6es-
onacHocTu npu paboTe ¢ yctaHoBkamu HanpsbkeHmeMm o 1000 B, o3HaKoMMeHHbIE C HACTOALWLMM

P3 n akcnnyaTaunMoHHOW OOKYMEHTaUNen Ha NporpaMmmbl HACTPOWKK KOHTponsiepa.

7 MOHTAX

MoHTaxx [JIK npousBoguMTCA B 3MEKTPOTEXHMYECKUM LWKad Ha cTaHOapTHYH
DIN-penky wupuHon 35 mm.

lMocnenoBaTenbHOCTL MOHTAXa KOHTposnepa cnegytoLlas:

— B cooTBeTcTBMM ¢ rabaputamu MJIK (cm. Tabnuuy 1) ocyuwiecTBnsieTcst NOAroToBKa noca-
AOYHOro MecTa B wKady anektpoobopynoBaHus (KOHCTPYKLMSA LWKkada gomkHa obecneynBathb 3a-
LUMTY KOHTpOMepa OT NonagaHus B HEro Braru, rpsia3n u NOCTOPOHHUX NPEeAMETOB);

— MJIK kpenutca Ha DIN-peliky.

OKpaHbl kabernen gaT4YMKOB AOMKHbI ObITb COEAUHEHbI C LUMHOW 3a3eMIEHNsI B OOHOW TOYKe
co cTopoHbl MK kak MOXHO 6nvkKe K MCTOYHMKY NuTaHus. CO CTOPOHbI AAaTYMKOB 3KpaHbl HEOBXO-
AVMO OCTaBUTb CBOBOAHBIMN.

MoHTax, NoaKNIYEHNE NMUTaHMA U 3a3eMeHnst JaTYMKOB criegyeT BbINOMHATE B COOTBET-
CTBMM C TpeboBaHNAMU N pekoMeHOaUNAMUN IKCNyaTauMoHHOW OOKYMEHTaUUN Ha faHHble aat-
4yukn. B coctaB wkada s6nu3n MNMIK n ero NCTouHMKa NMTaHus AOSMKEH BXOAMTb BbIKIOYaTeNb Unu
aBTOMaT 3aLMThl, UMEIOLLNIA MAaPKMPOBKY Kak OTKNovatoLLee ycTponcTeo. MoHTax u gemoHTax MK
N ero BHELLUHMX Lienen criegyeT NpoBOAUTb MPU OTKITHOYEHHOM 3NEKTPONUTaHUM CaMOro KOHTPOI-
nepa u Bcex NOAKMYaeMblX K HEMY 4aTUYMKOB.

[na MoHTaxa pekoMeHAyeTCs MPUMEHATb 3KpaHMpoBaHHbIN kabenb Tuna MK3LW no NOCT

10348-80 c HEOGXOAMMbIM YUCIIOM XU cevyeHnemM He meHee 0,35 MM? (N aHanornYHbIN).

8 NOAKNIOYEHUE

8.1 NoakntovyeHne NUTaHUA

OneKTpuyeckoe NUTaHWe KoOHTponnepa crnegyeT OCyLWeCTBATb OT UCTOYHUKA NMOCTOSAHHOMO
TOKa (ganee no TeKCTY — MCTOYHUK NuTaHus, UM), xapakTepucTukmn KoToporo npmeeaeHbl B Tabnuue
1. MuTaHne nogkntovaeTcs kK knemmam «Unut—» n «Unut+» ¢ cobnogeHnem nonsipHocTh (pacno-
noxeHuwe knemm cMm. Ha pucyHke A.1 B MNpunoxeHumn A).

MNK obecneumBaeT yHKUMIO pe3epBMPOBaHMSA nuTaHus. [Ona nogknioveHns pe3epBHOro
nUTaHuA nogante HanpshkeHne 24 B Ha knemmbl «Unut-» n «+Up» (pacnonoxeHne Knemm cMm. Ha

pucyHke A.1 B lNMpunoxeHun A).

11
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8.2 NMoaxkntoyeHue Kk MK

MoakntounTtb KoHTponnep K MK MmoxHo AByms cnocobammu — no nHtepdency USB (pekomeH-
ayembl BapmaHT) u no nHrtepderncy CAN.

Ytobbl nogkntountb MJIK K MK yepes nopt mini-USB, Hy)XHO BbINOMHUTL cCnegyoLwmne gen-
CTBUS.

1. MNopaTb NUTaHWe Ha KoHTponsep (cm. n. 8.1).

2. MoakntounTtb MJIK k USB-nopty MK ¢ nomoulbto mini-USB-kabens B COOTBETCTBUM C pU-
CYHKOM 2.

PucyHok 2 — Moakntoyenne MIK k MK
3. lMpoBepuTtb nosiBneHne COM-nopta B Aucnetdepe yctponcte K. [na atoro 3antu B
«MpoBOAHMKY», MPaBOWN KHOMKOW MbILLN HaXaTb Ha « ATOT KOMMNbIOTEP» M BblOpaTb NYHKT «YnpaB-
neHme» (CM. pucyHok 3). B oTKpbIBLUEMCSA OKHE HaxaTb Ha MYHKT «[ucneTyep yCTPOUCTBY, a 3a-
TeM HanTn B HeMm NYHKT «MopTbl (COM u LPT)» 1 WwenkHyTb N0 CUMBOIY «>» pSAOM C ero Ha3a-
Huem. B oTkpbliBLeMcst cnvcke oTobpasntca COM-nopT NOAKMHOYEHHOro YCTPOMUCTBaA (CM. PUCYHOK
4). Ecnu MNJIK He onpegenuncsa B onepauunoHHon cucteme MK supTtyaneHbiM COM-NOPTOM, HY>KHO

yCcTaHoBUTb AparBepbl Ha MK n/unu samenntb kabenb (kabenun) n NOBTOPUTbL NOAKITHYEHME.

O bbemHbIe 0bbe

Ceepnyts

¥npaeneHwne

OTKpenwTs OT HA4aLHOTO 3KpaHa
MogrkntoynTe CETEBON SMCK...

OTKpEITE B HOBOM OKHE

3akpenwTs Ha NaHenW BeICTPOTo AOCTYNa

OTKNoOYNTE CETEBOW ANCK...

JoBaENTe HOBBIA 3NEMEHT B CETEBOE DKPYHEHNE

PucyHok 3 — MNyHKT «YnpaBneHne» BO BKNagke «OTOT KOMMNbIOTEP»

12
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A Ynpaenenwe xomneroTepom {(nl| v & USER

v [/} Cayxe6rsie nporpamme » 1 Guardant dongles
(D) Mnannposwmx sagammi| i AyanoBxogs! it 3yANOELXOAbI
{8l Npocmorp coburruii @l Buaeoapantepel
2 Obwpme nanxu - Ancrossie ycrpoiicrea
& Noxanewbie nonssoeary > i 3eyxosbie, NrpOBbIE M EMAEOYCTPOICTEA
) MponsEOANTENBHOCTD | = Knagnarypol
{2 Oucneruep ycrporicre | 8 Komnetotep
v 4 3anomuHatoume yCTponcT | = Kourponneps! IDE ATA/ATAPI
= Ynpasnenune ancxamu , Koutponneps: USB
—, ChyxBet # npuacxKenns S Kontponnepsi 3anomuHaoLyx yerpoiers
» 3 Monutopbl

0 MeiLm 1 MHbIE YKa3bIBIIOWME YCTPONCTER
™ Ouepean nevaty
v @ Mopre: (COM w LPT)
"' Mopr npunrepa (LPT1)

Nocneaoearenshui nopy (COM1)
i@ Ycrpoicreo ¢ nocnegosatensHeim nHTepdeiicom USE (COM2) ]

PucyHok 4 — MNIK B cnucke COM-nopToB
Utobbl nogkntountb MJIK k MK yepes nHtepcenc CAN, Heob6xoaMmo BbINONHUTL Crieay-
loLLne OenCTBuUS.
1. MogkntounTtb K marnctpanu CAN-BUS koHTponnep (cMm. n. 8.7) n agantep AN-200 (cxemy
N MeToauKy nogkniodeHnst cMm. B PykoBoacTee no akcnnyaTauumn agantepa AN-200 T10.00.200 P3),
a 3ateM coegmHnTb USB-nopt AW-200 n USB-nopT MK cTtangapTHbIM Kabenem USB — AB.

2. lNMopatb nuTaHne Ha KoHTponnep (cm. n. 8.1).

8.3 nOFI,K.l'II'O‘-IeHVIe AaT4YUKOB K aHanoroebiMm BXogam
MogkntoveHne K YHUBEpPCalbHbIM aHalloroBbiIM BXoaam MJK ocylwlecTBnAaeTca cornacHo pu-

CYHKaMm 5 1n 6 B 3aBUCMMOCTHM OT TUNAa UCTOYHMKA CUrHana.

a) 6)
Natymk N Natumnk AT
[Un+] + [+] +
[Un-| - -
M R+ 1 M R 1
[T+ ] V+ S =] V+ >
[T ] V- < V- <
L 4

PucyHok 5 — BapvaHTbl NOAKNOYEHMS AaTYMKOB C TOKOBbIM YHUPULIMPOBAHHBIM CUrHANOM:
a) — cxema napannesnbHOro (YeTblpexnpoBOAHOr0) NOAKMHUYEHNS;

6) — cxema nocrnefoBaTenbHOro (4BYXMNPOBOAHOMO) NOAKMIOYEHUS

—RH 1
W+
AT

i

AIN1

PucyHok 6 — TpexnpoBoaHas cxema NogkntodeHus pe3nctnsHoro aardunka 0...10 kOm
13



MNPBTP.421243.001-01 P3. Pepakuna 04.03 ot 10.03.2025 .

8.4 MopknoYyeHUe UCNONHUTENbHbLIX MEeXaHUM3MOB K aHarloroBbIiM BbiXxogam
MogknoyeHne K yHMBepcasnbHbIM aHasioroBbiM BbIXOA4aM OCYLLECTBMAETCS COrfacHo pu-

CYHKY 7 B 3aBMCMMOCTM OT TUMa UCTOYHMKA cuUrHana.

a) 6)
10 10
24 B 24 B
-+ - +
| ] = | =
+ — + [ - ‘
- ] - =
MIK-25 MkK-25
—|RH3 Wl FH3
A0 A0
[F RO2
— RH4 RH4
a1 | |z L a1 | iz

PucyHok 7 — Cxema noakmnoYeHns K aHanoroBbiM BbIXOA4aM:
a) — C yHUpMLMPOBaHHBLIM curHanom 4 — 20 MA;

6) — ¢ yHudmumpoBaHHbIM curHanom 0...10 B

8.5 MNMogknoyeHne AaTYNKOB K ANCKPETHbIM BXoAam
MogknoveHne K yHMBepcanbHbIM OUCKPETHLIM BXO4AaM OCYLLECTBASIETCS COMNacHO PUCYHKY

8. |_|pl/l 3TOM BXOAbl OQHOM N TON e rpynnbl OJKHbI ObITb NOAKMNIOYEHBbI NO OANHAKOBOW CXEME.

a) 1N 6) Mn
24B 24B
ol E - MNNK-25
MNK-25 YT
Narumk 1 —i« = [arunk 1 .._t ]DL:
. {fon ] :
p—
HAartyuk 2 —+— " Jaruuk 2 .l. &:
- 1 DI2 I -
——
Jaryuk 3 |+ o Nariuk 3 _+._ LD_B__:]
- l DI3 I -
CM1
- —

PucyHok 8 — BapuaHTbl NOAKAOYEHUS 4aTYMKOB K ANCKPETHBIM BXOOaM:

a) — ¢ obWwmM «ncomy, 6) — ¢ OBLLMM «MUHYCOM»

14
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8.6 MNoaknoyeHUe NCNONMHUTENbHbIX MEXaHU3MOB K ANCKpPEeTHbIM BbiXoAaam

MogknoyeHne K OUNCKPETHbIM BbiXO4aM OCYLLECTBNAETCA B COOTBETCTBUN C PUCYHKOM 9.

1AM
24B
+ - [—
[ L E
M1 MnK-25
T {Do1
1
D02
VD ]
L DO3
B —
M3
L

PVIC)/HOK 9 — Cxema noaksoyeHnst Harpy3oK K ANCKPEeTHbIM BbiXO4aM

8.7 MopaxkntoyeHne gononHUTenbHbIX moaynen kK CAN-LunHe

MogknoveHne ocyulectensaeTca coeguHeHnem koHTakToB « CAN L» n « CAN H» ¢ ogHOMMEH-
HbIMW LUMHAMKW MarucTpanu B COOTBETCTBUM C pucyHkoMm 10. 3aBoackne napameTpbl CBA3M NpuBe-
AeHbl B Tabnvue 8. MakcumanbHOe KonmyecTBo npmbopoB B ogHOM cermeHTe wnHbl CAN-BUS —
30 wT. MNpoTskeHHoCcTb ogHoro cermeHTa maructpann CAN-BUS npu Tune nogkntiodeHnsa Todka-
To4ka He gorkHa npesblwatb 100 meTpoB npu ckopoctn 300 kBoa. Mpu nogknioveHun aByx n 60-
rfiee CerMeHTOB, BKIOYaOLWMX B ce6A HECKONBbKO KOHEYHbIX TOYEK, He06X0aMMO UCNONbL30BaTh pas-
aenutenun cermeHToB marnctpanu PC-62 (T10.00.62, npoussogctea OO0 <<KPEI7IT»), BbIMOSHSAKO-

Line corrnacosaHune CbVI3VI‘-IeCKVIX XapaKkTepucTuk nNMHNmM CBA3N U pacnpeneneHHbliX Harpy3ok.

Mpwdop N K25
=| CAN 2| CAN
Ele E L H
i I

} ) can-BUS
P4

PucyHok 10 — Cxema nogkntouerust MJK k CAN-wimHe

MpumedaHme — Ha AByx KOHTpomnnepax, HaxogsLWMXCsi Ha NPOTMBOMOJSIOXKHBLIX KOHLAX Maru-
cTpanu, Heo6X0AMMO YCTaHOBUTL NepeMblyky « TRMy, (B IJIK — « TRM3», pacnonoxeHHas cnesa oT KneMmbl
«CAN L»); Ha Bcex ocTanbHbIX Npeobpa3oBaTensax, NOAKMIOYEHHbLIX K 3TOWN MarucTpanu, NnepemMbiYkn OOMKHbI
ObITb yoaneHbl. Pabota cuctembl obmMeHa OaHHbIMW MO Maructpanu, NOCTPOEHHOW MO TOMONorusaAM Tuna

«3Besga», «KycT» 1 ap. He rapaHTupyeTcs.

Tabnuua 8 — 3aBoackue napametpbl MHTepdenca CAN-BUS

MapameTp 3Ha4yeHue
CeTeBoW HOMEp 1
CkopocTb 300 kbut/c

15
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8.8 NogkntoueHune K RS-485

MoakntoveHme k MJIK yctponcte ¢ nHtepdgencom RS-485 no npotokony ModBus-RTU ocy-
LecTBnsAeTca coegnHeHnem KoHTakToB «RS485 A» n «RS485 B» ¢ 0oAHOUMEHHbIMU LUMHAMW Maru-
CTpanu ¢ NOMOLLbIO Kabensi «BuMTas napa» B cootBeTcTBumM ¢ pucyHkom 11. Mo ymonuanumio MJIK
paboTtaeT B pexume «Master», HoO MoxeT paboTaTb 1 B pexxume «Slavey (anroputm HaCTPOVKU CM.
B N. 16.9). PekomeHayemMoe MakcumMarsibHOE KONMYECTBO BEAOMbIX YCTPOMCTB B Marmctpanu — 30

LIT. 3aBoAcKkMe NapamMeTpbl CBS3N NpuBeaeHsl B Tabnuue 9.

L

Y ] RS-485

P
B A (2
RS-485 |
nnK-25

PucyHok 11 — Cxema nogkntovenus MNJK k RS-485

MpumeyaHune — Ha gBYx KOHTponnepax, HaXoAALMXCS Ha MPOTUBOMONMOXHBIX KOHLAX MarucTpany,
Heo6XoAMMO YCTaHOBUTL nepemMbliky « TRM», (B MK — «TRM2», pacnonoxeHHas crnpasa OT KNeEMMb
«RS485 Ax); Ha Bcex ocTanbHbIX Mpeobpa3oBaTensix, MOAKMIOYEHHbIX K 3TOW MarucTpanu, Nnepemblyku
LOMMKHbI BbITh yaaneHsl. PaboTa cucteMbl 06MeHa AaHHbIMW MO MarucTpany, NOCTPOEHHOW MO TOMOMOrUsIM

T1na «3Be3ga», «Kyct» u ap. He rapaHTupyeTcs.

Tabnuua 9 — 3aBoackue napameTpbl MHTepdernca RS-485

MapameTp 3Ha4yeHune
CkopocTb 9600 kbuT/c
YeTHOCTb HeT

Konuyectso cTon-6utos 1

8.9 MopakntoyeHue Kk Ethernet

Mogkntodenme MJIK k cetn Ethernet ocywecTtBnseTca ¢ NOMOLWbI CTaHAAPTHOrO naTy-
kopaa. 3aBoACKkMe NnapameTpbl CBsI3N NpvBeAeHbl B Tabnuue 10. CKopocTb B CETU yCTaHaBNMBaETCA
aBTOMaTtmyecku Ha 3HadveHue 10 nnn 100 Mout/c B 3aBncumocTn ot BoamoxxkHocTen JIBC. TMJIK pa-

6oTaeT B pexume «Slave» no npotokony Modbus-RTU nosepx TCP.

Tabnuua 10 — 3aBoackue napametpbl cetn Ethernet

MapameTp OnucaHue 3HayeHue
IP IP-agpec 192.168.0.1
Subnet Macka nogceTtun 255.255.255.0
Gate Afpec wnia3a 0.0.0.0
DNS Anpec DNS-cepsepa 0.0.0.0
FTPORT Howmep nopta no npotokony FT 1.2 51960 (Dec)
MBPORT Homep nopTa no npotokony Modbus 502 (Dec)

16
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9 UHOUKAUNA N HASHAYEHUE KHOMOK

Ha pucyHke 12 nsobpaxeHa nuueas naHenb MMJIK, Ha KOTOpon pacnonoXeHbl 3feMEHThI
ynpasneHus (Knasuwwn) n nHavkaumm (gucnnen). PyHKUMOHaN BCEX Knaswu npusegeH B Tabnuvue
11, a B Tabnuue 12 npeacraeneHa pacwimgpoBka CMMBOOB, KOTOPbIE MOTYT NOSBMASATLCS B CTPOKE

cTaTtyca BO BpeMsi paboTbl KOHTponfepa. Huxe 3Ton CTpOKM pacnonaratoTcst 3fIeMEHTbl MEHIo (no-
ApobHee o CTPYKType MeHIo cM. pasaen 10).

Mpadrr-nckuA quonned G464 nuko

/_ CTpoka CTaTyca
/ / USB

MNK-25 &

TF Ak
FHaTE] /;\) @
T EET LT O P

Fone =0 8T8,

A | @@@

Knamnarypa

PucyHok 12 — INuuesas naHens MK

Tabnuua 11 — HasHayeHue knaBuvw ynpasneHns

KnaBuwa HasHa4yeHue
{E-H] BbiGop nyHKTa MeHt0, U3MeHeHWe NapameTpa, NoaATBepXaeHne N3MEHEHNI
[ 'j}:: BoaBpat Ha npeablayLLmi MyHKT MEHI0, OTMEHa N3MEHEHNIN

e T A

L_"““fi- {x2) lMepemeLlyeHne No NyHKTamMm MEHI0 BBEPX/BHM3, BBOL, 3HAYEHUN

,{ |/-§'| [iBnxeHMe no cTpokam NyHKTOB MEHH0, MEpEMELLIEHME NO pa3psigam npu BBoge

A A 3Ha4YeHnn

Tabnuua 12 — OnucaHmMe CMMBOSOB B CTPOKE cTaTyca

CumBon Has3Ha4yeHue
| Mpnbop HaxoauTcs B pexxmMe «PaboTa», NpuknagHas nporpammMa BbIMOHAETCS
i Mpubop HaxoanTcs B pexume «OTnaaka»
[ |

Mpubop HaxoouTcs B pexkume «OCTaHOB», NPUKMagHas nporpamMmMa OCTaHOBMEeHa

B >xypHanax nMeTcsi HeNMPOCMOTPEHHbIE COBbITUS

17



MNPBTP.421243.001-01 P3. Pepakuna 04.03 ot 10.03.2025 .
10 CTPYKTYPA MEHIO

MK nmeeT YeTbipe BMAA MEHIO: LUKINYECKOE, CUCTEMHOE, MOMb30BaTENbCKOE U aBapuin.

Lmknuyeckoe MeHK npeactaenseT cobon nocnefoBaTenbHO CMeEHsoWwMe Apyr apyra
9KpaHbl, Ha KOTOPbIX MOryT OTOBpaxaTbCs MakCMMyMm 2 napameTpa, BblOpaHHbIX NOonb3oBaTenem
npu HacTpoike (cM. pucyHok 13). Ecnu anvHa nobon cTpoku (HazBaHue napameTpa Unm ero BblBO-
ONMOE 3HadeHMe) Ha aKpaHe MpeBbIaeT MakCcuMarnbHO BbIBOAMMYKO (12 CMMBOMOB), TO B 3TOM
cTpoke oTobpaxatotcst 11 CMMBONOB + 3HaK «...», @ BCE HAAMMUCK Ha 3KpaHe aBTOMaTU4eCcKu npo-
NUCTBLIBAIOTCH CHavyana BNpaBo, Noka He JoWAYT A0 KOHUA CTPOKW, cogepxallen Hanbonbluee Ko-
NYecTBO CUMBOJIOB, @ 3aTEM BII€BO — [0 Hayana CTpoK; NOCre 3TOro BblAepXXMBaeTCsi BPEMEHHOWN
MPOMEXYTOK (BENMYMHa KOTOPOro MOXeT perynupoBaTbCs Nofb3oBaTeneM npyv HaCTPOMKe LMKIN-
YEeCKOro MeHI0), 3aTeM BKITOHAEeTCH Crneayrowmi aKkpaH (eCnu aKpaHOB B LIMKIIMYECKOM MEHH0 [Ba
unu 6onee). MakcMmarnbHOE KONIMYECTBO CMEHSAIOLLNXCA 9KpaHOB — 35. CBeAeHMs1 0 HACTPOWKE LiNK-

JINYEeCKOro MeHo npusegeHs B n. 16.10.

» /N

______________ - — wowow —_— .

[ I L= gl

PucyHok 13 — Linknnyeckoe meHto

UTto6bl Nnepentn B cucteMHoe MeHro [MJIK 13 uuKnnyeckoro, Hy>KHO HaxaTb KHOMKY «OK».
CTpyKTypa CMCTEMHOro MeH npuBedeHa Ha pucyHke .1 B MNpunoxeHunn I, a onucaHne NyHKTOB

MeHto — B Tabnuue 13.
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Tabnuua 13 — CTpykTypa cuctemHoro metto MNJ1K

MyHKT MeHto

BnoxeHHbIN

OnucaHue
NYHKT
Cucrtema Cratyc MyHKT cogepxuT B cebe noanyHKTbl, cooblawwme 06 umeroLmnxcs
HeucnpasHocTax [NJIK. O6 ncnpaBHOCTM KOHTpONnepa CBMAETENbLCTBYET
Hagnucb «OK» HanNpoTUB NYHKTa, a 0 HeucnpaBHOCTU — Hagnucb «kERR»
Mogynb Homep Tvna moayns
3aB.H. 3aBoackon Homep npubopa
Cepus Homep cepun
Bepcua NO Texywasa sBepcus MO npnbopa
3arpysuunk Tekywaa sepcus MO 3arpysdmka npubopa
HaTta Tekywasa gata B cbopmate 40.MM.IT
Bpewms Tekywee Bpemsi B popmare Y4:MM:CC
Maponb [MyHKT yCTaHOBKW 1 OTKIOYEHUS Napons
HacTtpoinkm AHanor.Bx. MyHkT cogepxmnT B cebe nognyHKTbl AIN X (cm. pucyHok 1), B kaxkgom
13 KoTopbIX OoTOBpaxaeTcd nHopMaums O KOHKPETHOM aHaroroBom
BbIXofe:
3Hau. — TekyLlee n3MepeHHoe 3Ha4YeHe Ha AaHHOM BXOAE;
Twvn — BbIOpaHHLIA TUM M3MEPEHUI NS JAaHHOro BXoAa.

AHanor.ebIx. MyHkT copepxut B cebe nognyHktel AOUT X (cm. pucyHok 1), B
KakgOM M3 KOTOpbIX OTOOpakaeTcsa MWHgopMauuss O KOHKPETHOM
aHanoroBoM Bxoge:

Tun — BbIOpaHHbIN TN Bbixoda (0 — TOKOBbIN, 1 — HANPSYKEHYECKUN);
3Hau. — TekyLlee 3Ha4YeHne, 3agaHHOe BbIXOAY.

OwnckpeT.Bx. MyHkT copepxut B cebe nognyHkTbl DI X (cM. pyucyHok 1), B kKaxgom 13
KOTOpPbIX OTOOpaxaetrca MHOpMaUus O KOHKPETHOM OUCKPETHOM
BXofe:

CoctosiHMe — Tekywee coctosHue Bxoga (1 — curHan ecTb,
0 — curHan oTcyTCcTBYET);
Y-ta, Ny — TeKyLLasa n3aMepeHHas CpefHsasi YacToTa Ha BXode.

Ownckpet.Bbix. |[yHKT copgepxut B cebe nognyHkTel DOUT X (cm. pucyHok 1), B
KakgOM M3 KOTOpbIX OToOpakaeTcs MWHGopMauuss O KOHKPETHOM
OVNCKPETHOM BbIXOZE:

CocTtosiHMe — Tekyllee cocTtosiHMe Bbixoga (0 — curHan OTCyTCTBYET,
1 — curHan ecTb);
Y-1a, 'y — 3agaHHoe 3HaveHne vacToThl LM, Tu;
K 3an, % — 3agaHHoe 3HayeHue koadpumumeHTa 3anonHenusa LM, %;
LLUWAM Bkn. — ycTaHoBka 6uta BkntoveHus WM Ha gaHHom kaHane (0 —
BbIxof pabotaeTr B pexume knwoya, 1 — Bbixog dopmupyet LM
curHan).

RS485 Hactpoiiku nHtepgenca RS-485:
CKopoCTb — 3aaHHasi CkopocTb 0OMeHa B ceT RS-485, kbut/c;
YeTHOCTb — KOHTPOIb YETHOCTU (KHET», KYETHbINY», KHEYETHbLINY);
Crton 6uT — 3aaHHOe KonNn4yecTBo cTon-6utos (1 unu 2).

CAN Hactporiku CAN-nHTepeica:

CAN Homep — 3agaHHbIN ceTeBoln Homep npubopa Ha CAN-LWnHE;
CkopocTb — 3aaHHasi CkopocTb obmeHa B ceTn CAN, kbuT/c.

Ethernet CeteBble HacTpoikn Ethernet:

IP — 3agaHHbI IP-agpec;

Subnet — macka noacetu;

Gate — agpec wnto3a;

FT port — Homep nopta no npotokony FT 1.2;
MODBUS port — Homep nopTa no npotokony Modbus.
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lMpodormxeHue mabnuypsl 13

MyHKT MeHIo BnoxeHHbIN
NYHKT

OnucaHue

HacTporiku Modbus Hactporiku Modbus:
Apnpec — Modbus-agpec;
Bepombin — pabota B pexunme «Slavey (0 — BblknoveHa, 1 — BKoyeHa)

Harta/Bpems HacTpolika kaneHgaps v 4acos:
Oarta — Tekywas garta;
Bpewms — Tekyliee Bpems.

Hdvcnnen HacTtporiku gucnnes:

NMoacBeTka pa3pelleHa — Tekyllee cocTosaHne nogceetku aucnnes (0 —
3anpeLleHa, 1 — paspeLueHa);

T noacBeTKMU, MC — 3a4aHHOE Bpems paboTbl MOACBETKU, MC.

KypHanbl CuncTtemHbI IMyHKT NnpocMOTpa 3anucert CUCTEMHOIO XXypHana:

OO.MM.I'T — gata cobbiTus;

YY:MM:CC — Bpems cobbITus;

KaTteropwus — kateropusi coobiTus;

CoObITUe — Kof codbITUSA.

MepBon 3annckto oTobpaxkaeTcs nocneaHee cobbiTue, NnepemMeLLeHne no
CcoObITUAM NpoMcxoauT BriyOb No yobIBaHMIO AATbl U BPEMEHM.

Bmewarenscte | [yHKT NpoCMOTpa 3anucen xXypHana BMeLLaTenbCTB:

OO.MM.I'T — pata cobbiTus;

YY:MM:CC - Bpems cobbiTus;

Co6bITHe — Kof coobITUS;

Nnap: — HomMep n3mepeHHOro napameTpa.

Crtapoe — 3Ha4yeHMe napameTpa 40 U3MEHEHUS;

HoBoe — 3Ha4yeHne napameTpa Nocne U3MeHEeHUs.

MepBow 3anuncbio oTobpaxaeTcs nocreaHee cobbITUe, NnepemelleHme no
CcoObITUAM NpoMcxoauT Briybb No yObIBaHMIO AATbl U BPEMEHM.

Monb3oBatene | MyHKT NpocMoTpa 3anvcei NoNb30BaTENbCKOro XXypHarna:
OO.MM.I'T — pata cobbiTus;
YY:MM:CC - Bpems cobbiTus;

HasBaHune - HasBaHme coObITMS  (3agaeTcs  MPOU3BOSBLHO
nornb3oBaTenem);

MapameTp — HOMEp OTCREXUBaAEeMOro napameTpa;

3HayeHuMe - 3aduKcMpoBaHHOE 3HaYeHWe napameTpa BO BpeMs

durKcaumm cobbITuS.

ABapuit lMyHKT npocmoTpa 3anucen xypHana asapui (N0 BuAy aHanoruyHbl
3anMcsaM Norb30BaTeNbCKOro XypHana).

Crapt/Cton |CTtapT — 3anyckaeT LMK BbINOMHEHWUS NPUKIagHOW Nporpammbl
CTon — oCTaHaBNMBAET LMKI BbINOMHEHMWS NPUKNAAHOW NporpamMmbl.

Monb3oBa- |[yHKT OTOOpaxeHWs nNOMb30BaTENbCKOTO MeH. BroxeHHble nNyHKTbI  3agaroTcs
Tenbckoe |nonb3oBarterniem vyepes nporpammy «POMB-3» (cm. n. 16.10).

Monb3oBaTenbCcKoe MeHK NnpeaHasHayYeHo A5s 0ToOOpaXeHusl, peAakTUPOBaHUA U CTPYK-
TYyprpOBaHus BbiIGpaHHbIX NONb3oBaTenemM napameTpoB. [MyHKTbI 3TOr0 MEHIO MOXHO BKaabiBaTb B
Apyr apyra, obpasys nanku, npu HacTpoike ¢ nomoLubio MO «POMB-3» (cm. n. 16.10), B pe3ynbTtate
4Yero OHO npefacTaBnsaeT cobor 4peBOBMAHbIN CNMCOK NapaMeTpoB. MakcMMmanbHoe CyMMapHoe Ko-
nuyecTBO NyHKTOB 1 nanok — 80.

MJIK npegycmatpmBaeT BO3MOXHOCTb NMPOCMOTPA NMyHKTOB MOfIb30BATENbCKONO MEHIO U pe-
OAKTUPOBaHMA 3HAYeHUn BXOOALMX B HEro mapameTpoB C fULEBOW MaHenu KoHTponnepa (no-

APOBHO O PYHKUMAX KNaBUL ynpasneHnd cMm. Tabnuuy 11 B pasgene 9).
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Ecnn gnuHa nobon cTpokm (HasBaHWe napameTpa + npoben + BbIBOOAUMOE 3Ha4YeHne napa-
MEeTpa) Ha gucnnee NpeBbIaeT MakCuManbHO BbIBOAMMYHO (12 CMMBOSIOB), TO B 3TON CTPOKE OTOD-
paxatoTcs 11 CMMBOMOB + 3HaK «...», a HAANUCb Ha AnChree aBTOMaTUYECKN MPOSNIMCTLIBAETCS CHa-
Yana BMpaBo, Noka He AOWMAET A0 KOHLA CTPOKM, a 3aTeM BMeBO — [0 Havana CTPOKW; 3aTeM LMK
noBTOpsiETCS.

MeHro aBapui aBTOMatU4eCKM NPOKpyyYnBaeTCcsa nepeq UMKIMYeCcKMM U npeacTasnseT co-
6on nocnegoBaTenbHO CMEHSOWMWE APYr ApYyra 3KpaHbl, HA KaXXdoOM M3 KOTOpbIX MOryT oToGpa-
XaTbCa MakcMMyM 5 coObITUIN 13 XXypHana aBapun (nogpobHee o Hem B pasgene 12). OTobpaxeHue
Ha3BaHWs NMto6oro cobbITUsI HA SKpaHEe 3TOr0 MEHK OrPaHUYEHO ANIMHON CTPOoKM (12 cumBonamnm).
Ecnu anvHa Ha3BaHuA cobbITMA NpeBbiaeT 12 CMMBONOB, TO B 3TOM CTPOKE Ha 3KkpaHe oTobpaxa-
toTcA 11 CMMBONOB + 3HaK «...» (CM. pucyHok 14). MakcumarbHOe KONMYeCcTBO CMEHSIIOLLMXCS 3Kpa-
HOB — 52. B BepxHel CTpoke BCEX 9KpaHOB AaHHOrMo MeHK oTobpakaeTcs KOnM4ecTBO aBapuil B

TEKyLLMIA MOMEHT BpeMeHU. CBeeHMs O HAaCTPOIiKe MEHIO aBapuii npueeaeHbl B . 16.12.

PucyHok 14 — MeHto aBapun

11 YACbI PEAJIbHOIO BPEMEHU

Mpwn oTkntodeHHoM nutaHuum MNMJIK nMTaHMe YacoB pearnbHOro BpeMeHu ocyLLecTBnAeTca oT
CMeHHOM BCTpoeHHon 6atapen Tuna CR2032. B cnyyae akcnnyartaumm KOHTponnepa npu remnepa-
Type Ha rpaHuuax paboyero guanasoHa Cpok cnyxbbl 6aTtapen cokpalwiaercs.

3ameHy 6atapen pekomeHayeTcs NpoM3BOANTL Ha NPEANPUATUN-U3rOTOBUTENE NN B aBTO-

PV30BaHHOM CEPBUCHOM LIEHTPE (MHCTPYKUMS MO 3ameHe npueeaeHa B n. 18.2).
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12 CAMOKOHTPOIJ1b U XYPHAIbI

MK nmeet cnuctemy camoKoHTpons, Kotopasi bopMupyeT 3anncb o cobbiTum (CobbITMAX) B
OOVH U3 XXypHanoB — CUCTEMHbIN, BMELLATENbCTB, NOSIb30BaTENbLCKUA U/ aBapuyin.

[MpocMOTp KpaTKoM MHOpMaUUM COObLITUA MOXET BbINOMHATLCA C MOMOLLBbIO Aucnnes
npubopa — Ansa aToro Heo6xoaMmMo nepenTn B NyHKT «XKypHanbl» CUCTEMHOIO MEHI0 U BbibpaTb
HY>XHbIA XypHan. Haeuraumsi no cobbiTUSAM U MX COAEPXKMMOMY OCYLLECTBMSETCA C MOMOLLbIO
KnaeBuw (MX yHKUMOHanN cMm. B. pasgene 9, B Tabnuue 11). MNpu 3axaton knaeBuwe «V» Un «A»
XXypHarbl NPONUCTLIBAOTCA B YCKOPEHHOM peXume.

YTeHne nonHON HaKOMMEHHOM WMHGOPMaLMM U3 XKYPHaNOB OCYLLUECTBNSETCS C MOMOLLbLH
MO «POMB-3» (cm. pa3gen 4.11 PykosoacTsa nonb3oBatend MNBPT.MK.001.PIM).

CuctemHbIn xypHan [MJIK nocTpoeH no npuHUMny KonbLa v B Jl000M MOMEHT MOXET Xpa-
HUTb 0O 7918 nocnegHux 3anmcen o cobbITUSIX, K KOTOPbIM OTHOCHATCS HaudarbHbIA 3amnyck npo-
rpamMmbl, BKIOYEHME N OTKITIOMEHUE nuTaHus, cooun B pabote MIIK. Mprumep oTobpaxeHns 3anncu
NPy NPOCMOTPE CUCTEMHOIO XXypHara ¢ NOMOLLIbIO MEHIO KOHTpOsepa npuseaeH Ha pucyHke 15. B
nepBbIX ABYX CTPOKax 3anucun ukcupyeTcs aata n Bpemsa hopMUpOBaHNS 3anmcy O BO3HUKHOBE-
HUM cobbiTus. B ctpoke KaTteropusa otobpaxaeTcsi NOpSAKOBbIA HOMEpP KaTeropumn cobbiTnd, a B
cTpoke CoObITHe — WecTHagUaTePUYHbIA KOA COObITUS, KOTOPbI MOXHO NMOCMOTPETb C NMOMOLLbIO
KHOMKM «>». Ha pucyHke 15 uncno 2 B ctpoke Kateropmsa rosopuT 0 BOSHUKHOBEHMMN COObITUSI BTO-
pon kaTeropun, a kog cobbiTna 0XO000001A B cTpoke CobbiTue onuckiBaeT coctosHue MNJ1K B Mo-
MEHT oTKasa obopygoBaHusa (cymmon 6utos 0x00000002, 0x00000008 n 0x00000010). Pacuund-

poBka 0603Ha4YeHns cobbITUIN CUCTEMHOrO XXypHarna npuseneHa B Tabnuue 14.
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PucyHok 15 — lNpumep 3anmcu ns cMCTeMHOro XXypHana
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Tabnuua 14 — PaclwngpoBka KOgoB COOLITUI CUCTEMHOIO XypHana

Kateropwus Koa OnucaHue cobbiTuA

1 0x00000000 | 3anyck nocre OTKIHYEHUS NMUTAHWUS;

0x00000001 3anyck nocne cpabaTbiBaHUS aBTOTanMepa;
0x00000002 | 3anyck nocrne nNpocagky NUTaHus;
0x00000003 | 3anyck nocne cbpoca;

0x00000004 | OTkntoYeHNE NUTaHUSA

2 OXXXXXXXXX | Peructpauma wuHcopmaumm o coctosHum [1JIK B MOMeEHT oTkasa
obopygoBaHus.

Kog Ttakoro cobbiTmsi npeacrtaBnsieT cobonm cymmy criegylowmux OuToB
COCTOSIHUS:

0x00000001 — HencnpaBHOCTb BHYTpeHHAS FLASH,;

0x00000002 — HeuncnpaBHOCTb BHeLHAS FLASH;

0x00000004 — HencnpaBHOCTb BHELLHAS RAM;

0x00000008 — HencnpaBHOCTb TaKTOBLIN reHepaTop (KBapL);

0x00000010 — HencnpaBHOCTbL YacoBOW KBapL;

0x00000020 — npuknagHasa nporpaMmma UCnopyeHa;

0x00000040 — napameTpbl NPUKIagHOW NPOrpaMMbl UCMOPYEHbI UK OTCYT-
CTBYIOT;

0x00000080 — ocHoBHas 06r1acTb CUCTEMHbIX NApaMeTPOB NOBPEXAEHA;
0x00000100 — pesepBHas 06nacTb CUCTEMHBIX MAapaMeTPOB MNOBPEXAEHA;
0x00000200 — oTKaT CUCTEMHbIX NapaMeTPOB K 3aBOLCKMM HACTPOMKaM;
0x00000400 — ALII He oTBevaeT (HemcnpaBeH);

0x00000800 — LIAI He oTBevaeT (HemcnpaBeH);

0x00001000 — nonbITKa 3anncK NapamMeTpa B HECYLLECTBYIOLLMIA agpec unm
namsiTo;

0x00002000 — Hannuue noBpeXaeHHON(-bIX) 3anucu(-en) B nonb3oBaTenb-
CKOM XypHarne;

0x00004000 — Hann4une NoBpeXAEHHON(-bIX) 3anncu(-en) B XxypHarne BMeLla-
TENbCTB;

0x00008000 — Hannume noBpexaeHHOW(-biX) 3anncu(-en) B CUCTEMHOM XYyp-
Hane;

0x00010000 — Hanuuve NOBpPEXAEHHOW(-bIX) 3anucu(-en) B XxXypHane apa-
pu;

0x00040000 — HencnpaBHOCTbL MHTEpPhenca Ethernet.

3 OXPPPPMTLT | AnropMTMU4Yeckuin 0TKas (B 3agadax NpuknagHow nporpamMmmbl) — 0OHapy>KeH
Hens3BecTHbIM napameTp ¢ Homepom PP PP B namaTtu ¢ kogom MT LT, rge
MT — Bug namatm (0 — RAM, 1 — ROM), a LT — eé pasmewyeHue (0 — BHyT-
PEeHHSS, 1 — BHELLHSSA).

4 OxPPPPMTLT | BbinonHeHa noneiTka 3annucu napaMeTpa B HECYLLECTBYOLLNIA agpec unu na-
mMsaTb. PP PP — Homep napameTtpa, MT LT — kog namaTtu, rae MT — Bug na-
matn (0 — RAM, 1 — ROM), a LT — eé pasmelyeHune (0 — BHyTpeHH:ASA, 1 —
BHELLHAS).

5 OxO000NNO1 | MNMony4eHa komanga CTOTI, NN — npeabiayliee 3HavyeHme napameTtpa FO1A;

OxXO000ONNOO | MNMony4yeHa komaHga CTAPT, NN — npegbigyliee 3HadeHne napametpa FO1A

6 0x00000001 OTKaT CUCTEMHBIX MapaMeETPOB K 3aBOACKMM HacCTponkaM (He yganocb
BOCCT@HOBUTb CUCTEMHbIE MapamMeTpbl U3 Pe3epBHON 006NacTM CUCTEMHbIX
napameTpoB)

0x00000002 | BbINomnHeEHO BOCCTAHOBIEHWE CUCTEMHbIX NApPaMeTPOB 13 pe3epBHO 06na-

CTW CUCTEMHBbIX NapamMeTpoB
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XypHan BmewartenbctB 11K nOCTpoeH no npuHUuMNYy Konbua v B NO6ON MOMEHT MOXET
XpaHnTb o 5164 nocnegHux 3anucen, B KOTOpbIX uKcupyeTcs gata U BpemMsi UISMEHeHWs1 napa-
MeTpa, ero Homep, a TaKke npeablayliee N HOBOE 3HayYeHue.

Mpumep oToBpaXkeHWst 3anncu Npu NPOCMOTPE KypHana BMelaTeribCTB C MOMOLLBbI MEHIO
KOHTponnepa npmBeneH Ha pucyHke 16. B nepBbIx ABYyX CTpoOKax oMkcupyeTcsa gata u spemsa gop-
MUpoBaHus 3anucu. B ctpoke CobbiTMe oToOpaxaeTca kog cobbiTusd, a B cTpoke Nenap — Homep
N3MEeHeHHOro napameTtpa. Ecnn 3HadyeHWe M3MeHeHO y MHAEKCHOro napametpa (B MaccuBe), B
ctpoke Nenap nocrne HoMepa napameTpa B KBagpaTHbIX ckobkax OyaeT yka3aH MHOEKC Maccusa, B
KOTOPOM Haxoamutca aToT napameTp. B ctpokax Ctapoe n HoBoe npnBogaTcsa crapoe 1 HoBOe 3Ha-
YeHust napameTpa COOTBETCTBEHHO. Ha pucyHke 16 3HaveHusa 2 B ctpoke CobbiTue 1 FO1A — B
ctpoke Nenap roBopsAT 0 BO3HMKHOBEHUN COBLITMA C KOgoM 2 — 3anucy napameTpa FO1A no uHtep-

dency RS-485, Ethernet unu USB. PaclwmdpoBka kogoB cobbiTvii npuBegeHa B Tabnuue 15.

L. -

PucyHok 16 — Mpumep 3anucy 13 xypHana BMeLLaTenbCcTB

Tabnuua 15 — Pacwundposka KogoB cobbITU XXypHana BMeLwaTenbCcTB

Koa PacwudposBka

napameTp nsmeHeH no uHtepdgency CAN

napameTp nsmeHeH no uHtepdency RS-485, Ethernet unu USB
WHOEKCHbIV napameTp nsmeHeH no uHtepdericy CAN

WHOEKCHbI napameTp n3ameHeH no nHtepdency RS-485, Ethernet unmn USB

ouncTKa namsTu
BBOZA Maposs ¢ avcnnes
10 | KoppeKuusi NapameTpa Yepes MeHHo

O O|IN|[O|N |-
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Monb3oBartenbckun XxypHan MNJIK npegHasHayeH ons XxpaHeHus nocnegHmx 2762 sanucen
0 COObITUAX, BO3HMKAOLLMX B NPUKNAAHON Nporpamme 1 BblOpaHHbIX Nofib3oBaTenem ans uKkcu-
poBaHWs B 3TOM XypHarie (0 HacTpoKKe NoSib30BaTENbCKOro XypHana cMm. B . 16.11). Npumep oT106-
PaXXeHWUs1 3anncy Npu NPOCMOTPE MNOSb30BATENbCKOrO >XypHana C NMOMOLLb MEHIO KOHTporsepa

npveBeneH Ha pucyHke 17.

PucyHok 17 — NpymMep 3anmcm n3 nonb3oBaTeNbCKOro XypHana uinv xxypHana asapum
Cob6bITns MoryT ObiTb BblOpaHbl NONb30BATENEM KaK aBapuiiHbIe — TOraa oHM OUMKCUPYIOTCS
B XXypHane aBapui, KOTOPbIN MO CBOEMY CTPOEHMIO aHaNOrMyeH Nonb3oBaTenbCKkoMy (O HAaCTponke
XypHana aBapui cMm. B n. 16.11). 3anuncu xxypHana aBapuin MOEHTUYHbI MO CBOEMY COLEPXKaHUIO

3anncam B Nonb30BaTeNIbCKOM XXypHare (CM. pUcyHok 17).

13 3ALWLUNTA UHOPOPMALIUUN

13.1 TMJIK obecneuynBaeT pasrpaHn4eHne ypoBHEN JOCTYNa Nofnb3oBaTens K napameTpam:

— ypoBeHb 1 (Monb3oBaTenb) — BKIOYEH MO YMOSYaHWI0, BCe NapameTpbl AOCTYMNHbI TOMNbKO
ANsa YTeHus;

— YpOBeHb 2 (Hanag4yvk) — Bce napameTpbl 4OCTYMHbI AN YTEHUS, a napameTpbl HACTPOWKN
AOCTYNHbI ANS U3MEHeHUs nocre BBoAa 8-3HayHoro naponsi.

13.2 TMaponb MoxeT coctoaTb 13 umdp ot 0 go 9, a Takke U3 6yks A, B, C, D, E n F (kpome
kombuHaummn «00000000» n «FFFFFFFF» — OHM BOCMPUHMMAIOTCA KOHTPOSEPOM Kak OTCYTCTBME
napons).

13.3 C npeanpustua-unsrotosutens [MJIK Boinyckaetca 6e3 napons. MeTtoguka no ycra-
HOBKe, U3MEeHEeHUI0 1 cbpocy napons npueegdeHsl B n. 17.1.

13.4 Ecnu 3HayeHue yCTaHOBMEHHOro Naponst HEM3BECTHO, CHATb Naposflb MOXHO TOSbKO
Ha npegnpusTUM-U3roToBMTENE MNpU NPEeaoCcTaBneHMM MUCbMEHHOro obpaleHna cobCTBEHHUKa

KOHTposepa.
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14 PEXUMbI PABOTbI

MK MOXeT HaxoanTbCA B OAHOM M3 TPEX PEXMMOB (DYHKUMOHNPOBaHus: PaboTa, OctaHoB
unu OTnagka. VIHCTpyKLmMM No cMeHe pexuma dyHKkumoHnposaHus MK npuBeaeHsl B n. 17.2.

Bo Bpems akcnnyaTtaumm KOHTponnep AOMKEH HaxoauTbea B pexume PaboTa. NepeBeneH-
HbI B 9TOT pexxum MNJ1K nocne nogayn Ha Hero NUTaHNa aBToMaTUYeCKU HaYMHAET BbIMOMHATL Npu-
KnagHyo nporpamMmy, 3arpy>KeHHyIo B ero 3HeproHe3aBUCMMYI0 NamMsaTb. YNpasneHue Bxogamu, Bbl-
xogamu, nHTeppencamm NPpomMcxoamT B COOTBETCTBUN C NPUKNaAHON NPOrpaMmMon.

TexHonornyeckui pexnm OTnagka npegHasHavyeH aAng npoBepku NpuknagHon nporpamMmel,
3anucaxHou B MNJ1IK. YnpaenseT pexxumom Hanaguuk B MO «POMB-3».

Pexnm OcTtaHOB SBNSAETCH TEXHOMOrMYECKMM — WUCMONb3YeTCs Mpu MporpammMupoBaHum

MJK. B HEM UCMONHAIOTCA BCE CUCTEMHbIE DYHKLUKU, HO NPUKNagHasa nporpaMmma He UCMOSHAETCS.

15 NOAroTOBKA K 3KCIMNYATALUA

Mepen Beogom MK B akcnnyaTauuio HYXHO:

1. MNogknioYmnTb K KOHTposnnepy nutaHue (cm n. 8.1).

2. HacTtpouTb gaTy v Bpemsi Yepes MeHIo KoHTponnepa (cm. n. 16.1).

3. OtkntounTsb oT MJIK nuTaHne mnHumym Ha 10 cek.

4. MoaKnoYnTb K KOHTPOMMepy NUTaHWe U NPOBEPUTb akTyaribHble 3Ha4YeHus aaTbl U Bpe-
MeHW. B cnyyae nx otobpaxkeHnss — nepenTn K criegyowemMy NyHKTY, B Cryvyae UCKaKeHUss — 3ame-
HUTb GaTapeto (MeToanKy cM. B n. 18.2) 1 NpoBeCTX BBOA B 3KCNyaTauutio ¢ Havana.

5. OTknounTb oT MJIK nuTaHmne n yctaHoBUTb NepeMbIYKU Ha BXOAbl, BbIXOAbl, UHTEP-
c¢encbl CAN n RS-485 B cOOTBETCTBUM CO CXEMaMM U3 NYHKTOB 7.4 — 7.9.

6. CoeguHutb MJIK ¢ MK (cm. n. 8.2), nogatb NMTaHWe Ha KOHTPOInep.

7. 3anyctutb «POMB-3» Ha MK 1 BbINONHUTE 3anuCb NPUKNagHOW NporpaMMbl B COOTBET-
ctBuu ¢ n. 5.6 PykoBoacTtea nonb3osatens MNBPT.MK.001.PT1.

8. lNMpn HeoBXxoaNMMOCTN — BbINOMHUTL OTNAAKY NPUKNAAHOM NporpamMMbl B COOTBETCTBUM C

n. 4.8 PykosoacTea nons3osatens MNBPT.MK.001.PrT.
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16 HACTPOMKA N NPOFPAMMWUPOBAHWUE

16.1 HacTpowka kaneHgapsa v YacoB

[aTa n Bpems HacTpausatoTcs npu nomolum MO «POMB-3» nnMbo Yepes MeH0 KOHTPOIepa.

YTto6bl HacTpouTb paboTy kaneHgapsa v 4Yacos ¢ nomollbto N0 «POMB-3», Heobxogmmo B
CO3aBaeMOM MNPOEKTE HaWTU cooTBeTcTByHOWMN 6ok (cMm. pucyHok 18, 6nok RTC), BbibpaTtb
HacTpanBaeMbI napameTp (B npumepe Ha pucyHke 18 — «RTC_EN») n BBeCTM B OTBEAEHHOE nore
(B npumepe Ha pucyHke 18 BblgeneHo CMHUM LIBETOM M OOBEAEHO B KpaCHYH paMKy) Heobxogmmoe

3Ha4yeHue B COOTBETCTBUU ¢ Tabnuuen 16.

OcHoBMOE OKHO

B & 5= QO |®e|li0N * >+ XL |0 b
H23 RTC
0 RTC_EN DATE -
TIME =
<
Ne Wma Kopotkoe uma  Homep napamerpa Pasmewenne  3Hadenue
I | bnokmpoeka xopa wacoe  RIC_EN 0500 03y

PucyHok 18 — HacTponkn kaneHgaps u 4acos

Tabnuua 16 — HactpanBaemble napameTpbl KaneHgapsa n 4acos

MapameTp OnucaHue Popmar* 3HavyeHus
RTC_EN | OcTaHoBKa oTCcHYeTa BpEMEHU BOOL 0 — BbIKMIOYEHA:
1 — BKNtOYeHa
DATE Tekywas nata DATE o0.MM.IT
TIME TekyLiee Bpems TIME yy:MM:CC

* MNogpobHee o hopmaTax B n. 5.4 PykoBogcTtea none3oatens MNBPT.MK.001.PIM

UTto6bl HAacTpouTb Kanenaapb v Yackl yepes meHto MNJ1K, Heob6xoaMMO BbINOMNHUTL Cneayto-
WMA NyTb NO NyHKTam MeHo: Hacmpoliku — [ama/Bpemsi — nyHkm meHro u3 mabnuywsi 17

(nogpobHee 0 HaBUraumm NO MeHIO CM. pasgen 9).

Tabnuua 17 — MNyHKTbI MEHI0 A58 HACTPOVKM paboTbl KaneHaaps U 4acos

MapameTp OnucaHue 3HaveHue
[ata Tekyuwasa gata 0ao.MM.IT
Bpewms Tekyllas gata Y4y:MM:CC
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16.2 HacTponka QUCKpPEeTHbIX BXO4O0B

Pa6oTa anckpeTHbix BxogoB HacTpaueaeTcs B 10 «POMB-3». [Ins HacTponkn napameTpa
ANCKPETHOro Bxoga HeobxoauMo B CO34aBaeMoM NpoekTe HanTun 6ok, COOTBETCTBYHOLLMIA HAacTpa-
nBaemomy Bxogy (B npumepe, NpuBeaeHHOM Ha pucyHke 19, a1o Bxog DI 1), BbibpaTb HacTpavBae-
MbI napameTp (Ha pucyHke 19 — « PUnNbTP») U BBECTU B OTBEAEHHOE Mnorfe (B NpUMepe Ha pUCYHKe
19 noaceeyeHO 3ereHbIiM LBETOM 1 06BeAEeHO B KpacHyo pamKy) Heobxoanmoe 3HayeHue B COOoT-
BeTcTBUM C Tabnuuen 18. B MO «POMB-3» MOXXHO NOCMOTpeTb CBEAEHUSA O NapaMeTpax, He HyX-

OalroLnxcsa B HaCTpOIZKe — nX onncaHne n CbOpMaTbI npmneBeneHbl B Ta6n|/|u,e 19.

OcHoBHOE OKHO

Bl@tEf=00@0|®e|; ¢\ *F/+XL|B=i

/

! H17 DI
O Ounetp Cocr =
B Autuapeb MrrYacT -
® MNepwog CpYacr -
<
N Nms Kopotkoe uma  Homep napametpa Pasmelwienne  3HadeHue
I 1 OunbTp Ha Bxoae  Dunetp 0202 03y

PucyHok 19 — HacTtponkn napameTpoB anckpeTHoro Bxoaa DI 1

Tabnuua 18 — HactpanBaemble napameTpbl ANCKPETHBIX BXOO0B

MapameTp OnucaHue Popmart* 3Ha4yeHus
dunbTp ®dunbTp «aHTUapebesra» Ha Bxoae BOOL 0 — BbIKIIOYEH;
1 — BkntoyeH
AHTMapeO Bpemsi «aHTugpebesra» Ha Bxoge, MC (akTyanbHO UINTS8 0 - 255
npu BKNIOYEHHOM PUnbTpE)
Mepuvopg Mepuog (WHTepBan) ycpeaHeHus BXogHowm vactoTbl, | UINT16 0 - 65535
MC
* MoppobHee o hopmaTtax B n. 5.4 PykoBoacTtea nonb3osatens MBPT.MK.001.PM

Tabnuua 19 — MlHdopMaunoHHbIe NapaMeTpbl ANCKPETHbLIX BXOO0B

MapameTp OnucaHwue ®dopmart* 3HaueHus
Coct Tekywlee cocTosHMe Bxopa (obHoBnsieTcA npw BOOL 0 — HeaKTuBEH,;
pexume onpoca ypoBHSI BXOOHOTO curHana) 1 — akTuBeH
MruYacTt M3mepeHHas MrHoBeHHas yacTtoTa, [y FLOAT Yucrno
CpYact M3mepeHHas cpegHasa vYacToTa, 'y, FLOAT Yucno
* NogpobHee o opmaTax B n. 5.4 PykoBoacTtea nonb3oatens MNBPT.MK.001.P
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16.3 HacTpounka gUCKpPEeTHbIX BbIXOA0B

[uckpeTHble Bbixodpbl HacTpamnsatotcs B 1O «POMB-3» nnbo yepes meHto npubopa.

YUtobbl HacTpouTb paboTy anckpeTHbix Bbixogos B 1O «POMB-3», Heob6xoanmo B co3gaBsa-
€MOM MpOoeKTe HanTK BroK, COOTBETCTBYIOLMIA HACTpanBaemomy Bbixoay (B npumepe, NpuBeaeH-
HOM Ha pucyHke 20, ato Bbixog DO 1), BbiOpaTb HacTpanBaembit napameTp (Ha pucyHke 20 —
«DO_mode») n BBECTM B 0OTBEAEHHOE none (B npumepe Ha pucyHke 20 noacBeYeHO 3eneHbIM LiBe-

TOM 1 06BEEHO B KpacHyto paMKy) Heobxoaumoe 3HavyeHne B COOTBETCTBUM C Tabnumuen 20.

OcHOBHOE OKHO

Bl@ & <00 |®e|lz TN * 4+ XL |0

®

H11 DO1

\ O CocTBbix
)

O DO _mode
B DO_Freq
= PWM_FILL
<
Ne Mms Kopotkoe uma Homep napametpa PasmelieHne  3HaueHue
| : Paspewurs WM (0/1) DO_mode 0301 03y

PucyHok 20 — HacTponkn napameTpoB anckpeTHoro Bbixoga DO 1

Tabnuua 20 — HacTpavBaemble napameTpbl AUCKPETHbIX BbIXOA40B

MapameTp OnucaHue Popmar* 3HayeHus

DO_mode |BkntoyeHue LM Ha gaHHOM BbIxoge BOOL 0 - WKAM BbikntodeH (BbIxoa
paboTaeT B pexume Kno4a);
1 - LWWM BknwoyeH (BbIxod
paboTaet B pexume
dopmuposanusa LUMM-curHana)

DO_Freq [3agaHHasa yactoTa LUNM, 'y (aktyanbHo FLOAT 1.0 - 10000.0

npu 3HadYeHun «1» y napameTpa
«DO_mode»)

PWM_FILL |KoadbduumneHt 3anonHewns WNAM, % FLOAT 0.0 -100.0
(akTyanbHO npy  3HadeHun «1» y (He Bkntoyvasa 0.0 n 100.0)
napameTtpa «DO_mode»)

* MNoppobHee o hopmatax B n. 5.4 PykoBoacTea nonb3oBatens MNBPT.MK.001.PI1

N3meHeHne napameTtpa CocTBbIX (B MeHIO KOHTposnsiepa — COCTOsIHUE), XapaKTepusyto-
LLIero TekyLee CoOCTOsIHME BbIXo4a, A0OCTYNHO Tonbko B pexume Otnagka MNJIK npu pabote guckpet-
HOro BbIXOAa B pexuMme Krtoya (0 pexmmax pabotsl MJIK cm. B pasgene 14). NMapameTp MoxeT npu-

HUMaTb 3Ha4veHune 0 (curHan oTcyTcTBYeT) unu 1 (curHan ecTb).
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YUTtoObl HACTpOUTL PpaboTy OUCKPETHLIX BLIXOAOB Yepe3 MeHo npmbopa, HeobXoaMMO BbINOs-
HUTb criegyowmin NyTb NO NyHKTaM MeHw: Hacmpoliku — Quckpem.ebix. — DOUT X (20e X —
nopsiOkoebIll HoMep OUCKPemHo20 8bixo0a) — MYHKM MeHK u3 mabnuuybi 21 (nogpobHee o
HaBurauum no MeHi cM. pasgen 9). [ins kaxgoro n3 3TuX NyHKTOB HYXKHO 3afaTb 3HAaYeHWe B COOT-

BETCTBUM C Tabnumuen 21, Nnonb3yAchb knasuwamm ynpasneHnsa n nicdopmaumnen Tabnuubl 11.

Tabnuua 21 — MNyHKTbl MEHIO ANS HACTPONKM paboTbl AUCKPETHBIX BbIXOO0B

MyHKT MeHIo OnucaHue 3HaueHus
Y-1a, Ny 3agaHHas vactota WM, 'y 1.0 - 10000.0
(akTyanbHO npu 3Ha4veHUn «1» y napametpa «LWNM
BKI1.»)
K 3an, % KoadhdpuumeHTt 3anonHeHns LM, % 0.0-100.0
(akTyanbHO npu 3Ha4veHun «1» y napametpa «LLNM (He Bkntovas 0.0 n 100.0)
BKIT1.»)
WM Bkn. Bkntoyenune WM Ha gaHHOM Bbixoge 0 — BbIxog paboTaeT B pexume
Knoya;
1 — Bbixog paboTaeT pexume
dpopmuposanusa LUNM-curHana.

16.4 HacTpouka aHanoroBbIX BXOAOB

AHanoroBble Bxoabl HacTpaumsatoTca npu nomowm MO «POMB-3» nnbo 4Yepes MeHio npu-
oopa.

Mpwn HacTpovike paboTbl aHanorosbix BxoaoB ¢ nomolbto N0 «POMB-3» HyxHO 3agaTtb Tvn
N3MEPEHWI Ha KakgoM Bxoge. [lns aToro Heo6xoanMOo B CO34aBaeMOM NPOEKTEe HaUTK BNoK, CooT-
BETCTBYIOLLNA HAacTpansaeMoMy Bxoay (B npumepe, npuBegeHHOM Ha pucyHke 21, ato Bxoa AIN 1),
BblOpaTb HacTpanBaeMbln napameTp Al-Type (cMm. pucyHok 21) n BBECTM B OTBeAEeHHOe none (B
npMMepe Ha pucyHke 21 nogcBeyveHo 3eneHbIM LBETOM U 06BeeHO B KpaCHYK pamKy) 3HadeHue

«1» unn «2» (1 — namepeHne Toka; 2 — U3MepeHNe ConpPoTUBIEHMS).

Ocroenoe oxno

Bles3E:oovellvN 7+ XL

/ H9 AIN1

O Al-Type Al L]

® Rpx

Ne Wan Koporxoe wan  Homep napamerpa  Pasmewense  Inauerine

l 1 Tun womepernnt  Al-Type 0007 o3y

PucyHok 21 — HacTponkun napameTpoB aHanorosoro Bxoaa AIN 1
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MK npeobpasyeT nsamepeHHble 3Ha4YeHUs CUnbl ToKka U/MnNn CoONPOTUBEHUS B NPaKTUYECKU
HeobXxoanmble C MOMOLLIbIO COOTBETCTBYHOLLMX anroputMoB (nogpobHee cMm. B CnpaBoYyHMKe anro-
putmoB NBPT.421243.001 CA).

MapameTpbl RBX 1 Al 3agatoTcs npegnpusaTUeEM-U3roToBUTENEM M HE TPebyoT Nonb3oBa-
TENbCKOM HaCTPOMKW. RBX npegHasHadeH ans otobpaxeHus B popmate FLOAT BXOOHOrO COMpo-
TUBNEHNS (HOMMHaNa pe3uctopa KaHana), a Al — ons otobpaxeHunsa B popmate FLOAT 3HAYEHUN,
N3MEepPEHHbIX Ha aHanoroBOM BXogde.

Mpwn HacTponke paboTbl aHaNOroBbIX BXO40B Yepe3 MeHo npnbopa HyXHO BbiOpaTb TUN U3-
MepeHus. [1na aToro Heo6xo4MMO BbINOMHUTL CrieayoLWwuin NyTb N0 NyHKTaM MeHio: Hacmpoliku —
AHanoe.ex. — AIN X (20e X — nopsiOkoebIl HoMep aHario208020 exoda) — Tun (nogpobHee o
HaBurauum no MeHro cM. pasgen 9) n yctaHoBuTb HyxHbI TN (I, MA — namepenue Toka; R, Om —

n3mMepeHmne COI'IpOTI/IBJ'IeHVIFI).

16.5 HacTpounka aHanoroBbIX BbIXO4OB

AHanorosble Bbixobl HacTpausatoTcs npu nomowm NO «POMB-3» nmbo yepes MeHo npu-
bopa.

YUTtoObl HacTponTb paboTy aHanoroeoro Beixoga ¢ nomouwbio MO «POMB-3», HeoGxoanmo B
co3aBaeMoOM NpoeKTe HanTu 610K, COOTBETCTBYHOLLNIA HACTpanBaeMoMy Bbixody (B npumepe, npu-
BEOEHHOM Ha puUCyHKe 22, 310 Bbixog AOUT 1), BbiOpaTb HacTpanBaembl napamMeTp (Ha pUcyHke
22 — «OutType») n BBECT B OTBEAEHHOE Mosie (B NPUMEPE Ha PUCYHKE 22 NOACBEYEHO 3€S1EHbIM

LBETOM 1 06BEAEHO B KpacHYO pamMKy) Heobxoanmoe 3HayeHne B COOTBETCTBUM C Tabnuuen 22.

OCHOBHOE OKHOD

0 & & <=0V " NN & Ha+ X LBl

{ HB6 AQOUT 1
O QutType
B Value
B Range
m a3

® Kb

N Wma Kopotkoe uma Homep napametrpa Pasmewenune 3Hadvenue

I 1 Tun ebixoga (0-1/1-U)  OutType 0100 3y

PucyHok 22 — HacTponkun napameTpoB aHanorosoro sbixoga AOUT 1
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Ta6nmu,a 22 — HaCTpaMBaeMble napamMeTpbl aHanoroBbixX BbIXO40B

MapameTp OnucaHue ®Popmar* 3HavyeHun
OutType Twvn BbIXOAA UINT8 0 — TOKOBbIN;
1 — HanpsKeH4YeCKnI
Range [vnana3oH BbIXOAHOMO 3HA4YeHUs Toka FLOAT 4.0-20.0 mMA
(akTyanbHO Npu TOKOBOM TuMe Bbixoaa)

* NogpobHee o hopmaTax B n. 5.4 PykoBogcTtea nonb3oatens MNBPT.MK.001.PI1

M3meHeHne napameTtpa Value, xapakTepusyloLllero Tekyllee 3HavyeHuMe Ha Bbixoge, AOo-
CTynHo Tonbko B pexume Otnagka MK (o pexxumax paboTbl kKOHTponnepa cM. B pasgene 14). Na-
pamMeTp MOXET NPUHUMaTbL 3Ha4YeHue B gmanasoHax oT 4 go 20 MA nnm ot 0 go 10 B B 3aBUCKMMOCTH

OT TUNa BbIXxoda (TOKOBbLIV UIU HaMNPSHDKEHYECKUI).

MapameTpbl Ka n Kb (dpopmata FLOAT), npencraenstowme cobon kannbpoBoyHoe 3HauYe-
HME HaKMoHa 1 KannbpoBOYHOE 3HAYEHME CMELLEHMS COOTBETCTBEHHO, 3a4atl0TCs NPEANPUATUEM-

N3roToBUTENIEM N HE TPEDBYIOT NONb30BATENLCKON HACTPOMKM.

UTtoObl HacTpouTb paboTy aHanoroBbiX BbIXOAOB Yepe3 MeH npubopa, Heobxoanmo Bbl-
NOMHWUTbL CreayLWmi NyTb NO NyHKTaM MeH: Hacmpoliku — AHanoe.ebix. — AOUT X (20e X —
nopsiOkoebIll HOMepP aHas10208020 8bIx00a) — MYyHKM MeHK u3 mabnuusbi 23 (nogpobHee o
HaBurauum no MeHio cm. pasgen 9). [ins kaxgoro napameTpa Hy>KHO 3agaTb 3HayYeHVe B COOTBET-

CTBMM ¢ Tabnmuen 23, Nonb3ysiCb KraBuamm yrnpasneHnst u nidopmaumen tabnuubl 11.

Tabnuua 23 — [NyHKTbI MEHIO AN HACTPOWKN paboTbl aHANOroBbIX BLIXOA0B

MapameTp OnucaHue 3HayeHus

Tun Twvin BbIXOAa 0 — TOKOBbIN;
1 — HanpsXXeH4YeCcKnn

3Hau. Tekyllee 3HayeHve, 3agaHHoe Bbixoay (3aBucut oT Tuna Beixoga) | OT1 4.0 go 20.0 mA
unu
o1 0.010010.0B

16.6 Hactpounka CAN

NuTepdeiic CAN HacTpamBaeTtcs B 10 «POMB-3» nubo yepes meHto npubopa.

YUTto6bl HacTponTb paboty uHtepgenca CAN ¢ nomowbio MO «POMB-3», Heobxoanmo B
cO030aBaeMoOM MNpOeKTe HamTu cooTBeTCTBYOWMA 6nok (cMm. pucyHok 23, 6nok CAN), BbibpaTtb
HacTpauBaeMmblii napameTp (Ha pucyHke 23 — « CAN-ID») 1 BBECTU B OTBEAEHHOE MNone (B npumepe
Ha pMCYHKe 23 NoACBEYEHO CMHMM LBETOM U 06Be4EHO B KpaCHYH0 pamKy) Heobxoaumoe 3HayeHne

B COOTBETCTBUM C Tabnuuen 24.
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OcHoOBHOE OKHO

Bl iS00 ®e| VN //4+XL =L

Ne Wms

/

{ H2 CAN

O CAN-ID
B CAN-SP

Kopotkoe uma  Homep napamerpa Pasmewienune

I 1 Homep npubopa 8 cetn CAN  CAN-ID 0400

PucyHok 23 — Hactponku napametpos CAN

Tabnuua 24 — HactpanBaemble napameTpbl nHtepderica CAN

MapameTp

OnucaHue ®Popmar*

3HayeHus

CAN-ID 3agaHHbIN - ceTeBOM  HOMep UINTS8
npubopa Ha CAN-WnHe

0-254

CAN-SP | 3apaHHasa ckopocTb obmeHa B UINT16 20, 50, 100, 150, 250, 300, 500 nnu 1000
cetn CAN, kbut/c

* MogpobHee o hopmaTtax B n. 5.4 PykoBoacTtea nonb3oBatens MBPT.MK.001.PM

Utobbl HacTpouTb paboty nHtepdernca CAN yepes meHo npubopa, HEO6XOANMO BbINOSI-

HWUTb CNeaylLWwuin NyTb NO NyHKTam MeHo: Hacmpotku— CAN — nyHkm MeHro u3 mabnuybi 25

(noopobHee o HaBurauum No MeHw cM. pasgen 9). [na Kakaoro M3 3TMX NyHKTOB HYXXHO 3adaTb

3HayeHne B COOTBETCTBUM C Tabnuuen 25, NoNb3yAach KNasuwammn yrnpaeneHms n nHgopmaumnen

Tabnuubl 11.

Tabnuua 25 — MNyHKTbI MEH0 ANns HacTporkn paboTbl nHtepdenca CAN

MapameTp OnucaHue 3HauyeHus
CAN Homep 3agaHHbIN - ceTeBOM Homep npubopa Ha 0-254
CAN-wuHe
CkopocTb 3agaHHaa ckopocTb obmeHa B cetn CAN, | 20, 50, 100, 150, 250, 300, 500 vnu
kbut/c 1000
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16.7 Hactpounka RS-485

NuTepdenc RS-485 HactpamBaetcs npu nomowm MO «POMB-3» nnbo yepes mMeHo npu-

bopa.

YUtobbl HacTpouTb paboTy nHtepdenca RS-485 ¢ nomoulpto MO «POMB-3», Heobxoanmo B

CO3aBaeMOM MPOEKTE HANTU COOTBETCTBYHOLWIMA ONok (CM. pucyHok 24, 6nok RS485), BeibpaTtb

HacTpauBaeMbIn napameTp (Ha pucyHke 24 — «RS_SPEED») n BBeCTU B 0TBeZeHHOoe norne (B npu-

Mepe Ha pUcyHke 24 NoacBeYeHO CMHMM LIBETOM M 06BEAEHO B KpacHYo pamKy) Heobxoamnmoe 3Ha-

YyeHue B COOTBETCTBUK ¢ Tabnuuen 26.

OcHosHOE OKHO

gle e

2= 00 (®|lg TN * A+ XL A&

O RS_SPEED
B PARITY

B STOP

B WordSize
B ByteTime

Mmn Kopotkoe uma Homep napametpa

CkopocTe obmena, kbog RS_SPEED 0405

PucyHok 24 — HacTtponkn napameTtpoB RS-485

Tabnuua 26 — HactpanBaemMble napameTpsbl MHTepdenca RS-485

Pasmewienne 3HayeHue

03y

MapameTp OnucaHue ®Popmat* 3Ha4yeHus
RS_SPEED | CkopocTb pabotbl uHtepgenca RS-485, kbut/c | UINT32 1200, 2400, 4800, 9600,
19200, 38400, 57600 wmm
115200
PARITY KoHTponb YeTHOCTH UINT8 0 — HeT;
1 — YeTHbIN;
2 — HEYETHbIN
STOP KonunuecTtBo cton-out UINT8 1uvmm2
WordSize Pasmep gaHHbIX, OUT UINT8 8
ByteTime Mex6anToBbIn UHTEpPBar, MC UINT8 0-255
* NogpobHee o opmaTax B n. 5.4 PykoBogcTtea none3oatens MNBPT.MK.001.PI1
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Utobbl HacTponTb paboTy nHTepdenca RS-485 yepes meHto npubopa, HEO6X0AMMO BbINOSI-
HUTb CreayroLmi NyTb NO NyHKTaM MeHt: Hacmpolku — RS485 — nyHKmM MmeHro u3 mabnuubli
27 (nogpobHee 0 HaBUrauum No MeHo cM. pasgen 9). [Ins Kaxxgoro n3 aTux NyHKTOB HY)XXHO 3adaTb
3HayYeHne B COOTBETCTBUM C Tabnuuen 27, Nonb3ysch KNasBuwammn yrnpaeneHms u nHdopmaumnen

Tabnuubl 11.

Tabnuua 27 — lNyHKTbI MEHIO AN HACTPOWKKN paboTbl nHTepdenca RS-485

MapameTp OnucaHue 3HauyeHun

CkopocTb 3apgaHHasa ckopocTb obmeHa B cetn RS-485, kbut/c | 1200, 2400, 4800, 9600, 19200,
38400, 57600 unn 115200

YeTHOCTb KoHTponb 4eTHOCTH «HEeT», «YEeTHbIN» UNU «He4eT-
HbIN»

Cron ouTt 3agaHHoe Konm4ecTBo CTOM-o6uT 1vnm 2

16.8 HacTpowmka Ethernet

Namenntb HacTpowku MNJK B ceTn Ethernet moxxHo npu nomoum MO «POMB-3» nnbo 4yepes
MeHto npmbopa.

YTto6bl HacTpouTb paboTy nHTepdenca Ethernet ¢ nomouwbto MO «POMB-3», Heobxoanmo
B CO31aBaeMOM MPOEKTEe HAUTN COOTBETCTBYHOLLMI BNOK (CM. pucyHOK 25, 6nok CeT.HacT), BbibpaTb
HacTpamBaeMbIl napameTp (Ha pucyHke 25 — «IP») n BBeCTM B oTBeAeHHOEe norne (B npumepe Ha
prcyHke 25 noacBeYeHo 3erneHbiM LBETOM U 06BeeHO B KPACHYH pamKy) Heobxoaumoe 3HavyeHve

B COOTBETCTBMM C Tabnuuen 28.

H25 Cet.Hact

® MAC

o|p

0O Subnet

O Gate

O DNS

= HTTPPORT
= FTPORT

= MBPORT

NE Wmn Koporkoe wma N2 napamerpa (Hex) N2 napamerpa (Dec) Pasmeweswe 23
] : IP agpec 1P 0x0601 1537 03y ﬂ

PucyHok 25 — HacTtpornkn napameTtpoB Ethernet
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Tabnuua 28 — HacTtpanBaemble napameTpbl nHTepdenca Ethernet

MapameTp OnucaHue ®Popmart* 3Ha4yeHus
IP IP-agpec UINT32
Subnet Macka noacetu UINT32 lMpepocTaBnseT ceTeBoOn
Gate Appec wnto3a UINT32 agmuHuctpatop JIBC
FTPORT Homep nopta no npotokony FT 1.2 UINT16 nonb3oBartens
MBPORT Homep nopTta no npotokony Modbus UINT16
* NogpobHee o opmaTax B n. 5.4 PykoBoacTtea none3oatens MNBPT.MK.001.PI

YUTt06bl HacTpouTb paboTy nHTepdenca Ethernet yepes meHo npubopa, He06Xx0OUMO Bbl-
NOMHUTL CregyroLmMn NyTb NO NyHKTamM MeHo: Hacmpolku — Ethernet — nyHkm meHro u3 mab6b-
nuybi 29 (nogpobHee 0 HaBUraumm nNo MeHo cM. pasgen 9). ng kaxgoro U3 3TuX MyHKTOB HYXXHO
3a4aTb 3Ha4YeHue B COOTBETCTBMU C Tabnuuen 29, Nonb3yach Knasuwamun ynpasneHs u nHopma-

umen Tabnuubl 11.

Tabnuua 29 — lNyHKTbl MEHIO ANA HAacTpPourkn paboTel HTepdernca Ethernet

MapameTp OnucaHue 3HaueHusn
IP IP-agpec
Subnet Macka nogcetu n o
pefocTaBnseT ceTeBow
Gate Appec wnio3sa agmuHmuctpatop J1IBC
FT port Homep nopta no npotokony FT 1.2 rone3osarens

MODBUS port |Homep nopTta no npotokony Modbus

16.9 HacTpomka Modbus

Pabota Modbus HacTpauBaeTtcs npu nomowum MO «POMB-3» nubo Yepes meHio npubopa.

[ns nameHeHunsa cetesbix HacTpoek Modbus-npoTtokona ¢ nomouybto MO «POMB-3» Heob-
X0OAMMO B co3aBaeMOoM npoekTe HanTn 6riok MbSlave (cm. pucyHok 26), BbiIbpaTb HacTpansaeMbIn
napameTp (Ha pucyHke 26 — «Mb_Addr») 1 BBeCcTu B 0TBeAeHHOE norne (B Npumepe Ha pucyHke 26
NOACBEYEHO 3eneHbIM LIBETOM 1 06BEeAEHO B KpaCHY paMKy) Heo6XoauMoe 3HavyeHne B COOTBET-

cTBuK ¢ Tabnmuen 30.

Ocnosnoe okno

Bl&=0 e A AR K NN * HZEX L (R k
¢’ H26 MbSlave
o MbAddr
© MbEnable
<
NE Vs Koporxce man N2 napamerpn (Hex) N2 napamerpa (Dec)  Pasmeuenmne  3navenue
| Azpec  MbAddr Ox0404 1034 o3y

PucyHok 26 — Hactpounkn napametpos Modbus
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Tabnuua 30 — HactpanBaemble napameTpbl npoTtokona Modbus

MapameTp OnucaHue ®Popmar* 3HaveHun
Mb_Addr Modbus-agpec UINT8 1-254
MbEnable Pexum «Slave» UINT8 0 — BbIKIHOYEH;
1 — BKITHOYEH.
* NogpobHee o hopmaTax B n. 5.4 PykoBoacTtea none3oatens MNBPT.MK.001.PI

Hactpoinka Modbus-peructpos ocyuwiectensetca B [10 «POMB-3» (MeToauky cm. B . 4.12
Pykosoactea nons3osatens MNBPT.MK.001.PM).

UTob6bl N3MeHUTb ceTeBble HacTponku Modbus-npoTokona yepes meHo npubopa, Heobxo-
AVMO BbIMOSMHUTL Cregyowmnn NyTb No NyHKTaM MeHw: Hacmpoltku — Modbus — nyHKkm meHro
u3 mabnuybi 31 (nogpobHee 0 HaBuraumm No MeH cM. pasgen 9). [Ansa kaxxgoro u3 3TUX NyHKTOB
HY>XHO 3aJaTb 3HayeHue B COOTBETCTBMM C Tabnuuen 31, Nonb3yscb KNaBuwamu ynpaBrneHus u

nHpopmaumen Tabnuupl 11.

Tabnuua 31 — NyHKTbI MEHIO AN HAaCTpPOKKK paboTbl npoTokona Modbus

MapameTp OnucaHue 3HauyeHun
Agpec Modbus-agpec 1-254
Begombin Pexunm «Slave» «HeT» unun «da»

16.10 HacTpouka nosib3oBaTesIbCKOro U LIMKIIMYeCKOro MeHHo

MJIK npegycmatpmeaeT BO3MOXHOCTb HACTPOMKU MOMNb30BATENBLCKOMO U LUKNUYECKOTO MEHIO
¢ nomoubio MO «POMB-3». MeToaukmn HaCcTpomkn MeHI0 NpuBeaeHbl B pasgene 4.9 PykoBoacTtea
nono3oBatens MNBPT.MK.001.PI1.

16.11 HacTpouKa nosnb3oBaTesibCKOro XypHara u xXypHana aBapuu
MocnepoBaTeNbHOCTbL AENCTBUA, HEOBXOANMBIX ANSi HACTPOMKN NOMb30BATENbCKOrO Xyp-

Hana W XypHana asapun, npuBegeHa B pasgene 4.10 PykoBoacTBa nonb3oBaTtend
MBPT.MK.001.Pr1.

16.12 HacTpounka MeHI0 aBapum
[na pobaBneHnsa cobbITUA B MEHIO aBapui AaHHOE cOObITUe HYXHO Jo06aBuTb B XKypHan

aBapun (nogpobHee o Hem cm. B . 16.11).

16.13 HacTpouka aucnnes

MJIK npegycmaTpuBaeT BO3MOXHOCTb HACTPOMKM MNOACBETKM gucnness npyv NoMoLum
MO «POMB-3» nnbo vepes meHo npubopa.

YUTto6bl HacTpouTb paboty gucnnes ¢ nomowybio MO «POMB-3», Heobxoammo B co3gaBae-
MOM MPOEKTE HAaNTN COOTBETCTBYIOLMI BMNOK (CM. pucyHok 27, 6nok Cuctema), Bbibpatb HacTpaun-
BaeMbIn napameTp (B npumepe Ha pucyHke 27 — «LightEN») n BBecTn B 0TBeAeHHOE none (B npu-
Mepe Ha pucyHke 27 BblAeNeHo CUHUM LBETOM U 06BEAEHO B KpacHy pamKy) Heobxoammoe 3Ha-

YyeHue B COOTBETCTBUK ¢ Tabnuuen 32.

37



MNPBTP.421243.001-01 P3. Pepakuna 04.03 ot 10.03.2025 .

OcHoeHOE OKHO

Bl@t fS</00/®e|l3 ¢\ * A4+ XL |O=hH
H1 Cucrema
® Map.Han. Moaynb "
® appName Homep -
® ObjName Bep.Nno .
| Oyepeab Bep.3arp -
® [Map.3aa. Aocryn -
| On.r.nap ApplLen -
0 Pexxum FlexLen -
® AppClear Desclen .
O LightEn Appld -
® |ightTim SysError .
O Loader timeExec o
<
Ne Ws Koporkoe ums  Homep napamerpa  Pasmelenne 3Hauenme |
l 9 Ynpaenenue noaceeTxoi ancnnes  LightEn 0508 03y
PucyHok 27 — HacTponkn napameTpoB aucnnes
Tabnuua 32 — HactpanBaemble napameTpbl AUCnes
MapameTp OnucaHue ®dopmar* 3Ha4yeHus
LightEn Tekylliee cocTosiHMe NOACBETKU Aucnnes BYTE (HEX) 00 — 3anpeLeHa;
01 — paspelueHa
LightTim |3agaHHoe Bpemsi paboTbl NOACBETKU, MC UINT16 0 - 65535
* MNoagpobHee o hopmaTax B n. 5.4 PykoBoacTtea nonb3osartens MNBPT.MK.001.PIM

YUtobbl HacTpoutb paboTy aucnnes Yyepes MeHo npnbopa, HEOBXOANUMO BbINONHUTL Creay-

oM NyTb NO NyHKTaM MeHw: Hacmpoliku— Qucnneld — nyHKm mMeHro u3 mabnuuybi 33 (no-

ApobHee 0 HaBuraummn no NyHKTam MeHto cM. pasgen 9). [Ins kaxaoro U3 aTUX NyHKTOB HYXXHO 3a-

JaTb 3Ha4YeHne B COOTBETCTBUU C Tabnuuen 33.

Tabnuua 33 — MNyHKTbI MEHIO ANS HACTPONKM paboTbl Aucnses

[MyHKT MeHIo

OnucaHue

3HaueHun

MoaceeTka paspelueHa

Tekylliee cocTostHUE NOACBETKM ANUCTes

0 — 3anpelyeHa;
1 — paspeLueHa

T nogcBeTkn, Mc

B3agaHHoe Bpems paboTbl NOACBETKU, MC

0-65535
(no ymonyanuto — 3600)
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17 SKCMNYATALUA

17.1 YcTtaHOBKa, U3MeHeHne u copoc napons

N3MeHUTb 1 OTKMIOYMTb Naposfb MOXHO, TONbKO 3Has ero (nogpobHee o napone cMm. pasaen
13).

17.1.1 Ytobbl ycTaHOBUTb Naposib, HEOOXOANMO BLINONHUTL CEAYOLWMIA NyTb NO NYHKTaM
MeHt0 koHTponnepa: Cucmema — [Maponb — Beod napons (nogpobHee 0 HaBUraumm nNo MeHro
cm. pasgen 9). Ha gucnnee oTkpoeTcst OKHO Anst BBOAa HOBOro 8-3HayHoro naponsi. Beeante Hyx-
Hble Undpbl 1 BykBbl, NOMB3YsACb onMcaHnem yHKUMIA knaesuw B Tabnuue 11 B pasgene 9, u
HaxxmuTe «OK». Maponb ycTtaHoBnEH.

17.1.2 YT106bl U3MEHNUTb YCTAaHOBMEHHbIA Naposib, HEOH6XOAMMO BbINOMHUTL CReayLwun
nyTb MO NyHKTaM MeH0 KoHTponnepa: Cucmema — lNaponbs — Beod naposns (nogpobHee o HaBu-
raumm no MeHto cM. pasgen 9). Ha aucnnee oTkpoeTcs OKHO ANs BBOAA TekyLlero napons. Beegute
HY>XHble Undpbl 1 OYKBbI, MONb3YyACb onucaHnem oyHKUUn knaeuw B Tabnuue 11 B pasgene 9, n
HaxxmuTe «OK». BBeauTe HOBbIM Naponb 1 NoaTeepAnTe BBoA Haxatnem knasuwm «OKy. MNaponb
N3MEHEH.

17.1.3 YT0Obl OTKNIOYUTb YCTAHOBMEHHbIN Naposib, HEO6XOAUMO BbINOMHUTL Creayto-
LM NYTb NO NYHKTaM MEHI0 KoHTponnepa: Cucmema — [lMaposb — C6poc napons (nogpobHee
O HaBuraumm no MeHw cM. pasgen 9). Ha gucnnee oTKpoeTCa OKHO AN BBOAA TEKYLLEro naponsi.
Beegute HyxHble undpbl 1 BykBbI, NONBL3YyACh onucaHvemM yHKUMI knasuw B Tabnuue 11 B pas-

aene 9, n Haxmute «OK». Mapornb OTKIOYEH.

17.2 CmeHa pexunma paboTbl

[nsa cmeHbl pexxuma HeobxoaMMo 3HaHVe napons ypoBHA «Hanag4ymk» (cM. pasgen 13).

MK npegycmaTtpuBaeT gBa cnocoba nepexoa B pexxumbl OctaHoB 1 PaboTa — C NOMOLLbIO
MO «POMB-3» n HenocpeACTBEHHO Yepe3 MEHIO KOHTPOIfiepa KHOMKkaMu ynpaenenuns. AKTneaums
pexuma OTnagka Bo3MmoxkHa Tonbko B 10 «POMB-3».

MeToauku cmeHbl pexxuma paboTbl koHTposiepa ¢ nomoubio N0 «POMB-3» npuBegeHb! B
pasgene 5.7 Pykosoactea nonb3osartens MNBPT.MK.001.Pr1.

UTo6bl CMEHUTL pexxuM paboTbl Yepe3d meHo MJIK, HeobxoaMMo nepenTn B NMyHKT MEHIO
«CTtapTt/cTon» (nogpobHee 0 CTpyKType MeHIO cM. B pasgene 10), a 3aTeM BbINONHUTL cnegyowme
AEVNCTBMSA B 3aBUCUMOCTU OT LIENN.

[na akTMBauun OCHOBHOro pabouero pexuma HyXHO BblOpaTb NyHKT «CTapTy», HaXaTb
knaesuwy «OK» n BBECTM naporb, €Cnn OH YCTaHOBIIEH (MeToAuKka BBOA4A Mapons npueedeHa B
n. 17.1). 3Ha4yoKk «m» B CTPOKE cTaTyca Ha AUCNIIEE CMEHUTCS Ha « P ».

Onsa nepeBoaa MNJIK B TexHonornyecknu pexum OcTaHOB HY>XHO BbIGpaTb NyHKT «CTony,
HaxaTtb knasuwy «OK» 1 BBECTU Naponb, eCnv OH YCTaHOBIEeH (MeToauka BBOAA Napons npvse-

AeHa B n. 17.1). 3Ha4yok « P » B CTPOKe cTaTyca Ha AMCNIIee CMEHUTCH Ha «m».
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17.3 PaboTta ¢ fononHUTEeNbHbLIMU MOAYNAMU

[ns uenen paclwvpeHus KONMyecTBa U3MepUTENbHbBIX KaHamnoB, KONMMYeCcTBa OUCKPETHbIX
BXOOB/BbIXO40B, A5l Nepefayn gaHHbIX N0 pasnmyHbiM HTepdencam MJIK moxeT ObiTb Nogknto-
YeH K gpyrmm KoHTponnepam cepuin TOKOH-20 (T-20) n TOKOH-25 (T-25) no wwuHe CAN B cooT-

BeTCTBUU C pucyHkom 10 (n. 8.7).

18 TEXHUYECKOE OBCJITY>KUBAHUE

18.1 O6wme ykazaHusa

18.1.1 lMpu BbINOSTHEHUM PabOT NO TEXHUYECKOMY OBCMY>KMBAHWUIO KOHTPONIepa crneayeT co-
6nogaTb Mmepbl 6€30MacHOCTU, U3MOXEHHbIE B pasgerne 6.

18.1.2 TexHn4ecknii OCMOTP KOHTpOSSiepa NpoBoAnTCS 06CNyXMBAKOLWMUM NEPCOHANIOM He
pexke O4HOro pasa B rog v BktovaeT B cebsi BbIMONTHEHNE CneayoLmnx onepaumn:

— OYMCTKY KOopryca U KIEMMHbIX KONOAO0K KOHTponsiepa oT Nbifn, rpsian 1 NOCTOPOHHUX Npea-
METOB;

- MPOBEPKY KayecTBa kpenneHus KoHTponnepa Ha DIN-pelike;

— NPOBEPKY COCTOAHNSA KITEMMHbIX COeAMHEHWI (BbINOSTHEHUE NPOTSPKKM — MPU HE0BXoaAnMOo-

CTH).

18.2 3ameHa anemMeHTa NUTaHUA

[ns 3ameHbl baTapen HeobxoauMO:

— OTKMOYUTb NUTAHME KOHTPOINepa U BCeX NOAKMIOYEHHbIX K HEMY BHELUHMUX YCTPONCTB;

— otgenutb oT MNJIK cbeMHble YacTu KNeMMHUKOB U CHATb KOHTposnep ¢ DIN-peiku;

— OTBEPTKOW C NSTIOCKMM LLALEM NnoguennTb Kpan 60koBor noBepxHOCTH Kpbilky MK nog
3aLlernkon y OCHOBaHUA Kopnyca 1 akkypaTHO (4Tobbl He MOBpeaAnTb LWiend KnasnaTypbl, pacrnono-
XKEHHbIV NOJ, KPbILIKOW) NPUNOAHNMATL OTBEPTKY, MOKa Kpaln KPbILKN HE OTAENUTCS OT OCHOBaHMWSA

Kopnyca (CM. pUCYHOK 28);

PucyHok 28 — OTKpbITUE 3aLernku
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— MOBTOPUTb 3TN XXe AENCTBUS C 3aLlernKkon B OpYron TOPLIEBOWN CTEHKe Koprnyca;

— OTNIOXMTb KPbILLUKY B CTOPOHY TakK, Kak rnokasaHo Ha pucyHke 29;

v

=

PucyHok 29 — OTKpy4mBaHue BUHTOB

— OTBEPTKOW OTKPYTUTb OBa BMHTA (Ha pUCyHKe 29 oHM 0603HaYeHbl uudpamm «1» n «2»),

CHATb BEPXHIOK NNarty,
— Uncnonb3yA I/I30J'IVIpOBaHHbIIZ MHCTPYMEHT, U3BJie4b pa3paanBLLyOCA 6aTape+o;

— BCTaBWUTb HOBYHO BGaTtapeto Tak, YTobbl €€ «Mnoc» Obln HanpaBneH BHWU3, OT CHATOW NnaThbl

(cm. pucyHok 30);
— BEpPHYTb Ha MECTO BEPXHIOK NNaTy U 3aKpenuTb €€ BUHTaMU;
— cbOopKy Kopryca M YCTaHOBKY KOHTpOrfiepa Ha MeCTO OCYLUeCTBMATb B 06paTHOM no-

MpumevyaHune — Heobxoanmo mcnonb3oBaTb GaTapeto TONbKO ykazaHHoro B pasgene 10 tuna. Mpu
HecobMtoaeHUN NONSPHOCTM BO3MOXKEH BbIxod U3 cTposl 6aTapen n koHTponnepa. Mocne cGopku 1 BKoYe-

paoke.
HUA KOHTponnepa y6e,CIMTer, YTO NMOKa3aHMA 4YacoB akTyallbHbl (CM. n. 4 anropnTtMma, npnBegeHHoro B pas-

aene 15). MNpn HeobxoanmMocTu NnepeHacTponTe Yackl (cm. n. 16.1).
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PucyHok 30 — 3ameHa 6atapeun

19 TPAHCINOPTUPOBAHUE U XPAHEHUE

19.1 TpaHcnopTupoBaHue ynakoBaHHoro NJIK gomkHO npou3BoaAnTLCA NpU Temnepartype
oKkpy:katoLero Bosgyxa ot -50 go +50°C B KpbITbIX TPAHCMOPTHbIX CPEACTBAX BCEMU BMAAMM TPAHC-
nopTa, aBMaTpaHCNOPTOM — TOMbKO B repMeTU3MpOBaHHbLIX U OTanfMBaeMbIX OTCEKax B COOTBET-
ctBum ¢ TOCT P 52931.

19.2 XpaHenwue MK gomkHO Npon3BoanTLCA B COOTBETCTBUM C YCNOBUAMM XpaHeHusa XK3
no NOCT 15150.

20 TAPAHTUMHbIE OBA3ATENBLCTBA

20.1 WsrotoBuTenb rapaHtupyet cootBetctBme [J1K TpeboBaHUAM TEXHUYECKMX YCIOBUIA
MBPT.421243.001 TY npu ycnoBun cobntogeHus noTpebutenem pexxmumoB paboTbl, NpaBuIl 3Kc-
nnyaTtaumm, TPAHCNOPTUPOBAHMSA U XPaHEHMWS, N3MNOXEHHbIX B HACTOSILLLEM PYKOBOACTBE.

20.2 [apaHTUIHbIA CPOK XpaHEeHUs1 — 6 MecsaLEeB C AaTbl U3rOTOBMNEHMS.

20.3 TapaHTUIHbBIN CPOK aKcnnyaTauumn — 18 mecsaueB € AaThl U3rOTOBNEHUS.

21 YTUNU3ALUUA

21.1 Bbarapelika (Mcnonb3yemasi ans paboTbl YacoB) Mpu yTpaumBaHWM CBOWUX NOTPEGU-
TeNnbCKUX CBOWCTB OTHOCUTCS K oTxodam Il knacca onacHocTu B cooTBeTcTBUM ¢ PeneparnbHbiM
KrnaccuUKaLMOHHbIM KaTanoroM OTXOA40B. YTunusaumio 6atapeikn HeobxogmMmo npov3BoauTb B
cneumarnbHbIi NyHKT cGopa Unu B opraH13aLmio, 3aH1MMaroLLyocs yTUnmM3aumen AaHHoro Krnacca oT-
XO[0B.

21.2 OcrtanbHble maTtepuvarnbl KOHTponnepa He NpeacTaBnstOT ONACHOCTU AN XKU3HU U
AOMKHbI YTUNM3NPOBATLCSA OTAENbHO MO FpynmnamM: MnracTMacCcoBble 3MIEMEHTbI, MeTannunyeckmne

KpenexXHble 3N1IeMeHTbI.
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MpunoxeHne A

BHewHun Bug MIK-25-01
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MpunoxeHue b

HasHauyeHue koHTakTOoB [JIK-25-01

Tabnuuya B.1 — HasHayeHne KoHTakTOB

HaumeHoBaHue Ha3HaueHue
DI1-DI6 [vckpeTHble Bxoabl
CcM1 O6LwmMIn KOHTaKT guckpeTHbIX Bxogos DI1-DI3
CM2 OB KOHTaKT gUcKpeTHbIX BxogoB DI4-DI16
AIN1-AIN2 YHuBepcanbHble aHanorosble BXogbl
RH1 Ixamnep nepekntodeHns Bxoga AIN1 B pexxum nsmepeHnust Toka (4-20 mA)
RH2 Ixamnep nepekntodeHns Bxoaa AIN2 B pexxum nsmepeHust Toka (4-20 mA)
TRM1 [hbxamnep noaknoyeHns TepMrMHanbHOro pesucropa nHtepderica eCAN
eCAN Knemmbl nogkntoyeHms cepucHoro nHtepderica CAN
RS485 Knemmbl nogkntoyeHus nHtepdenca RS-485
TRM2 [hbxamnep NoaknoyYeHns TepMMHanbHOro pesmctopa nHtepderica RS-485
DO1-DO6 [nckpeTHble BbIXoabl
un1 Knemmbl nogkntoveHms nutaHmsa guckpeTHbix Boixogos DO1-DO3
un2 Knemmbl nogkntioveHms nutaHmsa guckpeTHbix Bbixogos DO4-DO6
AO1-AO2 AHanorosble Bbixoabl 4-20 mMA, 0-10 B
RH3 xamnep nepekntodeHus Boixoga AO1 B pexum reHepaummn HanpsbkeHus 0-10 B
RH4 Ixamnep nepekntodeHus Boixoga AO2 B pexunm reHepaummn HanpsbkeHus 0-10 B
un3 Knemmbl nogkntoveHns nutaHnsa aHanorosbix Bbixogos AO1-AO2
TRM3 I[bxamnep nogknoyeHns TepMmmHanbHoro pesmctopa CAN-uHTepderica
CAN Knemmbl nogkntodeHms ocHoBHoro CAN-uHTepdenica
Unur Krnemmbl nogkntoyeHms nuTaHmsa KoHTponnepa
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