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O01mme npaBwiIa KCMOJIb30BAHUS U3/1€JTHS:

— ISl COXPAHEHUS TAPAHTUU MIPOJYKT HE JOJKEH MOJBEPraThCsl HUKAKUM IepeaesiKaM U
n3MeHeHusM. JIroOble HeCaHKIIMOHUPOBAHHBIC U3MEHEHUS U YCOBEPIICHCTBOBAHUS, KPOME TIPH-
BEJICHHBIX B HacTOsAIIEeM PyKOBOJCTBE MM MOJYYEHHBIX OT CIY>KOBI TEXHUYECKON MOJIEPKKU
ITAO «<MHOYM um. U.C. bpyka» B Buie HaOopa HHCTPYKITUH 1O UX BHITIOJHEHUIO, aHHYIUPY-
10T TapPaHTHIO.

—3TO YCTPOMCTBO JAOJIKHO YCTAHABIMBATHCS U MOJKIIOYATHCS TOJIBKO K CUCTEMaM, OTBE-
YAFOIIUM BCEM HEOOXOUMBIM TEXHHUECKUM U KJIMMATUYECKUM TPEOOBAHHSIM.

OTO OTHOCHUTCSA U K AMANA30HY pabovyux TeMIepaTyp KOHKPETHON BEPCUU UCTIOTHEHUS U3ACus.
Taxxe crneayeT yUUThIBaTh TEMIIEpAaTypHbIE OTpaHUYeHUs OaTapeil, yCTAHOBJICHHBIX B U3/IETUH.

—BBINOJIHSIS BCE HEOOXOIUMBIE ONEPAIIUU MO0 YCTAHOBKE U HACTPOMKE, ClIeyiiTe HHCTPYK-
LHSIM TOJIBKO JAaHHOTO PykoBOICTBA.

—k pabote ¢ M/IB momyckaroTcs uIia, IMEIOIIKE TPYIIITY JTOMYCKa M0 3JIEKTPOOE30macHO-
CTH HE HUXKE TPEThEU, N3YyUMBLINE HACTOSIIEE PYKOBOACTBO 10 IKCILTyaTaLNH.

—COXpaHANTe OPUTHHATILHYIO YIAKOBKY JJISl XpaHEHUS U3AeNus B OyAyleM Wiy JJs
TPAaHCHIOPTUPOBKH B TapaHTUHHOM citydae. B ciiydae He0OX0AMMOCTH TPAHCTIOPTUPOBAHUS UITH
xpa"enust MJIB ymakyiiTe ero Tak »*e, Kak OH ObUT yITaKOBaH MPH MOJYUYCHUH.

—TPOSBISNTE 0COOYIO OCTOPOKHOCTD MPHU OOPAILIEHUH C U3JIETHEM U IIPH PaclaKOBKe.

I[eﬁCTBYﬁTe B COOTBCTCTBHUHU C UHCTPYKIUAMU pa3aciia 5.

I'apanTuiinbie 00A3aTE/ILCTBA

W3roroButens rapaHTUPYET, UTO B TOCTABISIEMBIX UM U3/IEJIUSAX HE MPOSBATCS Ne(EKThI
M3TOTOBJICHUS] U TPUMEHEHHBIX MaTEpUAJIOB IIPU COOJIIOIEHUN HOPM 3KCILTyaTalluu U 00CITyKH-
BaHUS B TE€UEHUE YCTAHOBJIEHHOTO Ha JIaHHBIH MOMEHT IrapaHTUHHOIro cpoka. O0s3aTeabCTBO
M3rotoBuTens 1Mo 3TOH rapaHTUU COCTOUT B OECIJIATHOM PEMOHTE WIIM 3aMEHe J1I000ro aedekT-
HOT'O AJIEKTPOHHOI'O KOMIIOHEHTA, BXOJSIIET0 B COCTaB BO3BpALEHHOTO M3aenus. M3nenus, Bol-
HieJe U3 cTposi mo BuHe M3roroBuTens B T€UEHUE TapaHTUMHOTO CpoKa, OyAyT OTPEMOHTH-
poBaHbl 6ecrutatHo. B uHbIX cinydasx [lorpeduTento OyaeT BbICTaBlIeH CUET U3 pacuéTa TeKYIUX

CTAaBOK OIIIATHI TPpyJa U CTOUMOCTH PACXOJHBIX MATCPUATIOB.

IIpaBo orpann4yeHnsi OTBETCTBEHHOCTH

H3roroButens HE HECET OTBETCTBEHHOCTH 3a YIJ_ICp6, HpI/Itﬂ/IHCHHBII\/'I HUMYHLICCTBY HOTpC-

ourens BCJICACTBHEC OTKa3a U3ACIINA B ITPOLECCE €TI0 UCITOJIb30BaHU .
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I'apanTHiiHBIHA CPOK

lapanTuitaelii cpok Ha u3Aenus (GUPMBI H3TOTOBUTENSI COCTABISAET 36 MECAIEB C JIAThI

POy (€ciiu HHOE He MPEAYCMOTPEHO IOTOBOPOM IOCTABKH).

OrpanuyeHue rapaHTHIHBIX 00513aTEJILCTB

BelieoObsiBiIeHHBIE rapaHTUIHbBIE 0053aTeNbCTBA HE PACIIPOCTPAHSIOTCS:

—Ha uznenus (Bximoyas [10), KOTOpble peMOHTHPOBAINCH WIH B KOTOPbIE OBUIM BHECEHBI
U3MEHEHHUs MEPCOHAJIOM, He npezacTasisomuM M3rorosurens. VckitoueHue coCTaBisIOT Cly-
yau, korja Ilotpedurens Npou3BEN pEMOHT MM BHEC U3MEHEHMs B M3/IEIUs CTPOrO B COOTBET-
CTBMM C UHCTPYKLMSIMHU, IPEIBAPUTEIHLHO COIACOBAaHHBIMU U YTBEPXKIEHHBIMU V3roToBUTEIEM
B IMUCbMEHHOMU (popme;

—Ha W3JIeNMsl, BBILIEAIINE U3 CTPOS U3-3a HEJOIIYCTUMOIO U3MEHEHMSI (Ha IPOTUBOIIOJIONK-
HbII) 3HAaKa MOJSPHOCTU MCTOYHHMKA NMUTAHMS, HEIIPABUIBHON 3KCILIyaTallluu, TPAHCIIOPTHPOBa-

HUs, XpaHCHUS, YCTAHOBKH, MOHTAXXa UJIM HECUACTHOI'O CIydast.
HOpﬂ)IOK BO3BpaTa H3aeJIui aJ1s MPOBECACHUA PEMOHTA

[TocnenoBarenbHOCTh AEHCTBUI ITPU BO3BpATE U3JEIHUM ISl IPOBEIECHUS PEMOHTA:

—o0patuthes K [locTaBmMKy w3€mMs 32 pa3pelIeHueM Ha BO3BPAT H3/ICIIHS;

—IPUIOKHUTh K BO3BPAIlaEMOMY H3JIEJIMI0 aKT YCTAHOBJIEHHsI HEUCIPABHOCTHU MO (opme,
npunsaTo y Ilotpeburens, ¢ ykazaHueM mnepeuHsi 00CTOSTENbCTB U IPU3HAKOB HEUCIIPABHOCTH;

—IOMECTUTh U3JIENNE B MOTPEOUTENbCKYI0 Tapy M3roroBuTenst (aHTUCTAaTUYECKYIO yIla-
KOBKY (TIaKkeT) ¥ KapTOHHYIO YIIaKOBKY (KOPOOKY), B KOTOPOM M3JIe1e HaXOAUIO0Ch MPH MOCTaB-
ke [Torpeburemo. [Ipu orcyrcTBUM aHTHCTaTHUeCKOW ynakoBkH IToTpeOutens numaercs npasa
Ha rapaHTHiiHOe 00CITy’)KHBaHUE B OJTHOCTOPOHHEM MOPSIJIKE;

—Bce pacxo/ibl 1o focraBke n3aenus [locraBuyky Bosnararorest Ha [loTpeOuTers.
TpeGoBanus 6e3onacHocTH:

—skcmtyatanuss MJIB momkHa mpou3BoauThest B cooTBeTcTBHM ¢ "[IpaBunamMu TexHHUue-
CKOM IKCIUTyaTalliu JIEKTPOYCTAaHOBOK MOTpeOuTeneit";

—MJIB cootBerctByer TpeboBanusm Oe3zomacHoctn ['OCT IEC 60950-1-2014,
I'OCT 12.2.003-91, I'OCT 12.2.007.0-75;

—TI0 CIOCO0Y 3aIIUTHI OT TOPAKEHUS AIIEKTPUIECKIUM TOKOM MJIB cOOTBETCTBYET Kilaccy
I mo 'OCT IEC 60950-1-2014;

—3anpemaercs skcruryaTanus M/[B 6e3 moakitoueHHOTro 3alUTHOTO 3a3€MJICHNS,
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—3anpelaercs dKcruryatupoBars M/IB cO CHATBIMU MM UMEIOIIMMU IOBPEKIECHUS KOP-
MYCHBIMU JICTAISIMU;

—M/IB He npenHa3zHayeH sl UCMOJb30BaHMS BO B3PHIBOOIIACHOM 30HE;

—3ampeniaerca 3Kciiyatupoatb M/IB B moMenieHusix ¢ XMMHUYECKH arpecCUBHOM cpe-
pi(e)7 M

—Bce paboThl B Mpollecce IKCIUTyaTallil HEOOXOAMMO MPOBOAHTH C MPUMEHCHHEM Mep
3aIIUTHI OT CTATUYECKOTO AJICKTPUIECCTBA, HE IOMYCKasl YAapOB U MPUIOKEHUS OOJIBIINX YCUITUN

IIpU CTBIKOBKEC Pa3bEMOB.
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1 O6uue cBenenusi o MJ/IB

1.1 Monayns nuckpernoro BBoaa MJIB17 mnpenna3nadeH st paboThl B COCTaBE KOHTPO-
JMPYIOLUX IMYHKTOB MPOMBIIUICHHBIX PACIPEICICHHBIX CUCTEM KOHTPOJS U YIPABICHUS, OCY-
LIECTBIISIIOIINX HEMOCPEACTBEHHOE B3aUMOJECHUCTBUE C JAaTYMKAMU M HUCIHOJIHUTEIbHBIMU
YCTPOMCTBAMHM CHUCTEMBI C MOMOILIBIO MOAYJIEH CBS3UM C OOBEKTOM KOHTPOJIS M YIpPaBICHUS
(YCO).

M/IB obecrieunBaeT HempepbIBHBIA HEOOCITY)KUBAEMBII PEXUM pabOTHl B YCIOBHUSX
€CTECTBEHHOW BEHTUJISLIMM.

1.2 M/IB npennasHayeH AJjisi KOMMYTUPOBAHUSI CUTHAJIOB HAMPSHKEHUS MOCTOSTHHOTO U
nepeMeHHOro Toka B coctaBe Konrpoiepa nporpammupyemoro soruaeckoro [IJIK-2JIbBPYC.

Caenenus 0 cepTU(QUKAIMHN PUBOASTCS HA DIIEKTPOHHOM HOCHUTEIIE.

Buemnwnii Bug u3genus nokaszan Ha pucyske 1.1.
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Pucynok 1.1 - BHemnuii Bug uzaenus.



2 KommiaektHocts MJIB

2.1 Kommuiext noctaBku M/IB npuBenen B tTadbnune 2.1.

Ta6auna 2.1 - KommekT nocrasku M/IB
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HaumeHoBanme KoaunuecTBO
Monynpe quckpernoro Beoga M/IB17 JIAION.468353.163 1
DKCIuTyaTallnoOHHAas TOKyMEHTAIUs
OTHKETKA JISIFON.468353.1630T 1
PykoBoACTBO 110 3KCIUTyaTallu JISIEFON.468353.163PD 1
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3 OcHoBHBbIE TEXHUYECKHUE XapakTepucTtuku M/IB

3.1 KiiumaTuyeckue ycja0Busi

M/IB nipennasHaueH it paboThl B CASAYIOMUX KIMMATUYECKUX YCIOBHSIX:

—MUHUMaJIbHAs TEMIIEPATypa OKpy:karolen cpeapl — Mmunyc 40 °C;
—MaKCcHMaJlbHas TeMIlepaTypa okpysxaroieit cpenbl — mitoc 50 °C;

—OTHOCHTEIIbHASI BIIAXKHOCTB Bo3yxa — 10 80 % 0e3 KoHaeH caIuu;

—armocdepHoe aasinerue — ot 80 1o 110 xI1a (ot 600 no 825 MM pT.cT.).

3.2 Mexanu4eckue BO3AeiicTBUA

M/IB yCcTOMYHUB K CIEYIOIIUM MEXaHUYECKUM BO3JEHCTBUSM:

— CHHYCOMJIaIbHOU BUOpaluu yckopeHueM 1g B nuanazone yactot ot 5 1o 500 I'm.

3.3 [IapamMeTpbl YJIEKTPOMATHUTHOI COBMECTHMOCTH

M/IB yznoBieTBOpsi€T HOpPMaM HHIAYCTPUAIBHBIX PAJUOINOMEX, YCTAHOBJICHHBIM IS

obopynoBanus kinacca «A» mo 'OCT 30805.22-2013.

3.4 O0mue TeXHNYECKHE XaPAKTePHUCTUKH

OO6mume TexHnueckue xapakrepuctuku M/IB npusenens B Tadiuie 3.1

Tabmuna 3.1 - O0uue TexHuueckue xapakrepuctuku MJIB

ITapamerp 3HaueHune
KonnuecTBo kxaHamoB BBOAA 32
Tun BXOAHBIX CUTHAJIOB — ABYXYPOBHEBOE HAMPsIKEHHE TOCTOSTHHOTO TOKA 24
C HOMHUHAJIbLHBIM 3HAaYCHUEM, B
Tum BXOAHBIX CUTHAJIOB — «CYXOH KOHTAKT» C HOMHHAJIBHBIM 3HAYCHHUEM, 30
Owm, He Oostee
Hanpspxkenue ragpBaHUYECKON U30JSIIIMKA MEXKTY BBIXOJHBIMU KaHAIaMU U 1500
KopmycoMm, B, He meHee B TeueHue 1 MUH
[Totpebnsemast MoiHOCTh, BT, He Oonee 10
Cpennee BpeMsi HapaOOTKHU Ha OTKa3, 4, HE MEHee (PacueTHOE 3HAUCHUE) 274929 (31,4neT)
Bpewms rotoBHOCTH K paborte, ¢, He boee 10
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4 OyHKIMOHAJIbLHOE OMTUCAHHE

4.1 llpuHun paéoTsl

4.1.1 CrpykTypHas cxema MOJyJsl AMCKPETHOTO BBO/IA IIPUBE/ICHA HA pUCYHKE 4.1.

MOI[y.HB MOXECT pa6OTaTL KakK C CUIHaJlaMHM IIOCTOJAHHOI'O TOKa, TaK MU CUIHaJlaMM THUIIa

((CyXOfI KOHTAaKT». MOI[y.]'IB HMECT NBC HE3aBHCHUMBIC I'aJIbBAHUYCCKH HW30JIMPOBAHHBIC I'PYIIIIBI

BXOA0B. BHYTpI/I I'pyIIbl BXOAbI UMCIOT I'PYIIIOBYIO I'aJIbBAHUYECCKYIO U30JIALUIO.

MOI[y.HB AUCKPECTHOI'O BBOAA COCTOUT U3 CICAYIOIIUX Y3JIOB!:

— ABYX HC3aBUCUMBIX OJIOKOB rajJbBaHUYCCKOM H30JIAIUU C ,III/IaFHOCTI/IKOfI HCIIPABHOCTH;

— KaHaoB CcBsi3u ¢ oObenuuutenbHoi (OIl) maHenpro (yHMBEpCATbHBIA aCHHXPOHHBIN

MIPUEMOTIEPEIATUHK );

— MukpokoHTpoiuiepa (MK).

> K O

[e— K Ol
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Pucynok 4.1 - Ctpykrypnas cxema M/IB
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4.2 MUKpOKOHTpoOJLIIep
4.2.1 MUKpPOKOHTPOJIIEP BBHIIOIHSET ClIeAYIOMHNEe (QyHKINU:

—OIPOC BXOJIHBIX CUTHAJIOB;
—o0MeH uHdopmanuei ¢ HeHTpanbHbIM npoueccopoM no muHe ELPLC-BUS;
—IIMarHOCTHUKY PabOTOCIIOCOOHOCTH BXOAHBIX IeTel U (pOpMUPOBAHNE CUT'HAIOB WHANKA-

ouu.

4.3 Uaaukauus

4.3.1 Unaukanus MJIB cocToUT U3 CBETOAMOA 3€JIEHOI0 M KPACHOI'O 1IBETOB CBEUECHUS
U 0JI0Ka CBETOAMO/10B, TOKA3bIBAIOLIUX COCTOSIHUE BXOJIHBIX CUT'HAJIOB.

CooTBeTCTBHE COCTOSIHMS MHAMKAlMM U pexuMoB padotel M/IB  mpuBeneHo B Tad-
e 4.1.

Tabmuua 4.1 - Uaaukauus

CocTosiHNe HHINKAIIMHA Pexxum pabdoTbl MoayJist

Nunukarop JI1

Muraer 3eneHblit Hopwmanbnas pabora

T'oput niu MuraeTr KpacHblii, HEIPEPHIBHO T'O-
P . P > HETpep OwmmbOKa B paboTe MOyJIs
PUT 3€JIeHbII

Biok cBeronnomos

He roput Kanan ucnipaBeH, BXOAHOTO CUTHajIa HET
I'opur 3eneHbIit Kanaun ncnpaBeH, ecTh BXOAHOW CUTHAI
I'oput xpacHsbIit Kanai He ucrnipaBen

4.4 IlporpammHoe obecnieueHne

4.4.1 IlporpammHoe oOecrieueHre MOAYNs pa3Meniaercss Bo BcrpoeHHOHM Flash-mamsaru
MHUKPOKOHTpPOJLIEPA.

Tax »xe mporpamMMHoe obecriedeHne oTBedaer 3a oomMeH umHpopMmanueit mo muHe [TJIK
ELPLC-BUS ¢ npoueccopusiMu MoayiismMu B coctase [1JIK.

C TOuKM 3peHus MPHUKIATHOIO MIPOrpaMMHOT0 00eCreueH s, UCIIOIHAEMOro Ha MpoLec-
COpPHOM MojyJie, Moyiabs M/IB nMeer ajpecHoe MpOCTPaHCTBO, AOCTYH K KOTOPOMY oOecreqn-
BaeTcs yepes ciaykO0y muHbl uian oubianoreky noctyna k muHe ELPLC-BUS. Peructpsr moyns

IpeJIcTaBiIeHbI B Ta0nuIe 4.2.
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Tabmuua 4.2 - AnpecHoe npocTpancTBo Moayist M/IB.

Anpec HaumenoBanmue %[6.]::1;11?)‘ ;IaTr;/. Onucanue
0x0000 | VENDOR_ID 2 R Unentudurarop npoussomutens. Jnss MTHOYM Bce-
raa: 0x0000
0x0002 | DEVICE_ID 2 R Wnentudurarop ycrpotictsa, st MIIB17 — 0x0004
0x0004 | COMMAND 2 R JIns oTnaaKu KoJ1 KOMaH bl
0x0006 | COM- 2 R Craryc KoMaHAB! (U OTIAIKH)
MAND_STATUS
0x0008 | REVISION_ID 1 R Bepcus ycrpoiictea
0x0009 | FIRMWARE_VER 2 R
0x000B | CLASS_CODE 1 R Kiacc ycTpoiicTtea
0x000C | PROTOCOL_VER 1 R Bepcus noanepkuBaeMoro npoTokosia
0x000D | MAX_BAUD_RAT 1 R MakcumanbHO TOEPKUBaeMasi CKOPOCTh Iepeadn
E IaHHBIX MouTt/c.
1-1
2-2
4-4
8—-8
12-12
16—16
0x000E | CURR_BAUDRAT 1 R Texymas ckopocTs 0OMeHa o uuTepdeincy (B cooT-
E_1 BetcTBuM ¢ Tabmuueit ;s MAX _BAUD_RATE) o
KaHany 1
0 — omOku pu nauIManu3auu UART
0x000F | CURR_BAUDRAT 1 R Texymias ckopocTh 0OMeHa 1o uurepdercy (B cooT-
E 2 BetcTBuM ¢ Tabmuueit ;s MAX _BAUD_RATE) no
KaHaiy 2
0 — omm6ku mpu naUIManu3aun UART
0x0010 | UPTIME_SEC 4 R Bpems paboTsl ociie 3ammycka B CeKyHAax
0x0014 | BOOTS_COUNT 4 R CueT4yrK 3aIyCcKoB
0x0018 | DEVICE_STATUS 4 R Tekymuii craryc ycTpoiicTBa
0x001C | INT_STATUS 4 R/W | Craryc npepbiBaHUI
CrarucTrka coOeJMHEHMs 0 KaHawy |
0x0020 | INTS 4 R KonnuecTBo npepsIBaHUN 110 IPUEMY
0x0024 | PACK- 4 R IIpuHATO KOPPEKTHBIX MTAKETOB
ETS_RECEIVE
0x0028 | PACKETS_SENT 4 R OTnpaBiIeHO NaKETOB
0x002C | FOR- 4 R [IpuHATO YyKMX MAKETOB
EIGN_ADDRESS
0x0030 | CRC_ERRORS 4 R OmmnbOK KOHTPOJILHON CYMMBI
0x0034 | FRAME_ERRORS 4 R Ommbok kaapa UART
0x0038 | SPI_IRQ 4 R [IpepwiBarnii SPI. (Ilpu agexBatHOU pabote DMA
MIpephIBaHUN OBITh HE JOJKHO)
0x003C | DMA_ERRORS 4 R Ommbox DMA
0x0040 | PROTO- 4 R Omnbok nporokoia (popmaTa nakera)
COL_ERRORS
CraTuctuka coelMHEHUs 10 KaHay 2
0x0044 | INTS 4 R KommuecTBO peprIBaHuii 10 IpueMy
0x0048 | PACK- 4 R [IpuHATO KOPPEKTHBIX TAKETOB
ETS_RECEIVE
0x004C | PACKETS_SENT 4 R OTIpaBieHo MaKeTOB
0x0050 | FOR- 4 R [IpuHATO UyKMX TAKETOB
EIGN_ADDRESS
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0x0054

CRC_ERRORS

N

OmunbOK KOHTPOJIILHON CYMMBI

0x0058

FRAME_ERRORS

N

Ommbok kaapa UART

0x005C

SPL_IRQ

o

[IpepeiBanmii SPI. (Ilpu amexBatHO# pabdore DMA
MIPEPHIBAHUH OBITH HE JOJHKHO)

0x0060

DMA_ERRORS

Omnbox DMA

0x0064

PROTO-
COL_ERRORS

AA AR

Omm6ok npoTokoia (popmara makera)

3ape3epBUPOBAHO

0x0068

24

R

‘ 3ape3epBUPOBAHO

AHpCCHOe IMPOCTPaHCTBO, CHGHI/I(bI/I‘lHOG I MOAYJId JUCKPETHOI'O BBOJA

0x0080

rx_time

4

R

BpewMst BrIBO1a cCUTHAIOB KaHAIOB 1-8, MKC.
BHyTpeHHee HECHHXPOHU3UPOBAHHOE BPEMsT MOJTYJIs

0x0084

data

16

R

Kons! manHbeIx kaHanos 1-8 - MaccUB U3 BOCEMH
16-pa3psSaHBIX MEITBIX YUCEIL.
ITepBBIM pacnonioxkeH Ko KaHaia 1.

0x0094

mode

Pexxumpl kananoB 1-8 - MaccuB U3 BOCBMH
8-pa3psIHBIX LENbIX YnCell.
[lepBbIM pacnonokeH KO HACTPOUKH KaHana 1.

0x00AC

status

CocTostHre MHKPOIIPOIIECCOPA, BHITOIHSOINIETO Mpe-
o0Opa3oBaHue:

0 — geT omKbOK

X — KOJI OIHOKHU

0x00AD

peseps

3

R

Komannp! koutposepa HATL

0x00BO

rx_time

4

R/W

W - He Biusier Ha paboty Momyst

R - Bpems nony4yeHus pe3yJbTaToOB BbIIOJIHEHUS
KOMaH/bI i1 KaHanoB 1-8, MKc.

BHyTpeHHee HeCHHXPOHHU3UPOBAHHOE BpeMsl MOYJIs

0x00B4

cmd

W - Komanpga m1s kaHanos 1-8

R - CocTossHME BEITIOTHEHUS KOMAH/BI:
0 - xoMaH/1a HE CYIIECTBYET

0x80 — TaliM-ayT BBIIOJHEHUSI KOMAHbI
but 7=0 — xoMaHa BBITOIHIETCS

but 7=1 — xomaHa BBIIIOJIHEHA

0x00B8

data

16

MaccuB u3 BocbMU 16-pa3psiIHBIX YHCe

W - IlapameTpbl KOMaHABI 1715 KaHATOB 1-8

R - PesynbraT BEINOJHEHUS KOMaH/IbI JUIsl KAHAJIOB
1-8.

[lepBBIM pacIosiokeH pe3ynbTaT KaHana 1.

0x00C8

status

W - He BrusieT Ha paboTy MOIyms

R - CocTosiHrEe MUKponpoLeccopa, BHITOIHSIOMIETO
LAIL:

0 — Her ommbOK

X — KOJ OLLINOKH

4.5 Koncrpykuuss M/IB

4.5.1 Bueurnuit Bug M/IB n3zobpaxen Ha pucyske 1.1.

KOHCprKI_[I/I}I MOAYJA YHI/I(I)I/ILII/IpOBaHa U COCTOHUT M3 IIE€YaTHOM ILIATHl U JIMIIEBOM IMaHe-

JIn. I[J'I}I (I)I/IKCB.I_[I/II/I MOAYJId B MOHTAKHOM KapKace B JIMIIEBOM ITaHEeIHN MOAYJIA YCTAHOBJICHBI HC-

BbIIIaAarOIIIE€ BUHTHI.
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Ha nuueBoil nmanenu Moaysst pacroyioxKEHbl pa3beMbl ISl OJCOSAMHEHUS! BXOIHBIX I1e-
neil B COOTBETCTBUU C PUCYHKOM 4.2, a TaK:Ke UHIUKATOP PEKUMOB paOOTHI M COCTOSIHHSI MOJTY-
. Pazsém miua mopcoenmuenus BxoauHbix mereit tuma DS1037-01-37FNAKSI74 | orBeTHas
gactb — DCS-037.
Ha 3amHeit wvactu MOIyIsi pactiofiosKeH pa3beM IS MOIKITIOYCHHS K 00beTMHUTEIHHON

MaHCJIM B KapKace.

7~

19 1
O O0000000000000C0O00O0O0O0 O
- 0O0000000000O000O0O0O0O0O0 20

Pucynok 4.2 - BeixonHoit pazseM M/IB (BuJ cO CTOPOHBI OJKITIOUYEHHMS)
4.6 Oco0eHHOCTH UCIO0JIb30BAHUS
4.6.1 JIns NOOKITIOYEHHS CUTHAIOB K MOJAYJIIO PEKOMEHYeTCsl CIOJIb30BaTh KPOCCOBBIN
monyne MK/IB17 JISAFON.469546.104 (mocTaBisieTcs O OTASIBHOMY 3aKa3zy).

Ha pucynke 4.3 n300pakeH cOOpOYHBINA YePTEX MOAYIISI KPOCCOBOTO JUCKPETHOTO BBO-

na MKJIB17

110

100 B
Ly ad- TIIOH. 469546.104 & 125+ 1
MOIVIIb KPOCCOBEIM IHCKPETHOTO BECHA
=N
-~ MKIB17 %
@D [0°°°°°°°°°°°°°°°°°°°°°°°°°°°0°°°0°°°OX a @D D @b
ik - ﬂ@
SIS I T T T T I T
=
L
6 omb. @ 3.6/ 15 1 265"
487"

1 *Pasmepy drq cnpabok.
2 Uouwe donyeky no FOCT 30893 1-m.

Pucynok 4.3 — Coopounsbiit ueptesk MK/IB17.
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Ha pucynke 4.4 uzoOpaxeHo noakiroueHue Kk moxynto MJIB17 kpoccoBoro momysst

MK/IB17.

Pucynok 4.4 — Ioaxnrouenue kpoccoBoro moayiist kK MJIB17

4.6.2 Ins nonximodeHus: kpoccoBoro moayiiss MK/IB17x monymo MJIB ucnonb3yercs
kabens TEI'P.685611.001

4.6.3 TIlomkmoueHue KaHaloB K KpoccoBomy moaymo MKJIB17 npuseneno
B Tabnmuue 4.3.

Tab6numa 4.3 - [Noaxmouenue kananoB kK MK/IB 17 (pa3zsém XS2)

KonTakt Kanan KonTakt Kanan
1 IN1 17 IN17
2 IN2 18 IN18
3 IN3 19 IN19
4 IN4 20 IN20
5 INS 21 IN21
6 IN6 22 IN22
7 IN7 23 IN23
8 INS8 24 IN24
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9 IN9 25 IN25
10 IN10 26 IN26
11 IN11 27 IN27
12 IN12 28 IN28
13 IN13 29 IN29
14 IN14 30 IN30
15 IN15 31 IN31
16 IN16 32 IN32
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5 YcranoBka

5.1 TpeGoBanusi 6€30MACHOCTH

5.1.1 Tlpu ycTaHOBKE HEOOXOAMMO CTPOTO COOJIFO/IATh MPUBEIACHHBIC HIDKE MpaBUIa U
POLEAYPHI ISl TOTO, 9TOOBI M30exkarh moBpexaeHus MJIB, nogkimouaemoro obopyroBaHus, a
TaK)Ke TPaBM IEepCcoHaIa.

5.1.2 Tlpu obpamenuun ¢ MJIB cnenyiite TpeOoBaHUSM 0O€30MMaCHOCTH, ONMHCAHHBIM B
nanHoM paszene. [ITAO «MHOYM um. U.C. bpyka» He HEceT OTBETCTBEHHOCTH 3a JIFOObIE I10-
BPEKACHUS, BOSHUKIIHUE B PE3YJIbTATe HECOOIIOICHUS STUX TPEOOBAHUIA.

M/IB He npeaHa3zHaueH 11 paboThl BO B3PBIBOOIIACHOM 30HE!

5.1.3 He nmomyckaercs skcrutyarauus M/IB 6e3 3amuTHOro 3a3eMIICHUS, CO CHATHIMH
WIM TOBPEXKICHHBIMU KOPIYCHBIMHU JeTausiMu. BHUHTBI KperjieHHss MOAYJS B KOHTpOJLIEpe
JIOJIKHBI OBITh 3aTSHYTHI.

5.1.4 M/IB nomKeH 3KCIULyaTUpOBAThCS B YCIOBUSAX OKPYXKaloIled cpezbl, yKa3aHHBIX
B I 3.1.

He nomyckaercs Bo3zaeiictBue Ha M/IB wnu ero cocraBHble YacTH KUAKOCTEH, arpec-
CUBHBIX XMMHYECKUX BEILECTB U UX IapOB.

[Ipu ycraHoBKe MOAysel B MOHTaKHbIM KapKac HE JOIYCKAIOTCS yAapbl U 3HAYUTEIb-
HBIE YCUITUS BO U30€KaHUE TOBPEXKICHUS Pa3beMOB U MOJIYJICH.

5.1.5 M/IB nonnepxuBaeT «ropsuyro 3aMeHy» moayneid. Moaynu HeoOXoauMo BCTaB-
JSTh B MOHTQXKHBIM KapKac poBHO, 0€3 NEpEeKOCOB, OJHUM OBICTPBIM, IUIABHBIM JIBUKEHUEM 0€3

MMPUTOKCHUA 3HAYUTCIIbHBIX YCI/IJ'[I/II\/JI.
5.2 TIopsiaoK YCTAHOBKM:

—YCTaHOBHUTH MOJYJIb B MOHTQKHBIN KapKac B COOTBETCTBUU C HEOOXOIUMOU KOHPHUTYpa-
LueH;

—3auKCUpOBaTh MOAYJIb B KapKace BUHTAMHU Ha JIUIIEBOM MTaHETH MOJTYJIS;

—noakiroueHne MJIB k BHEIIHMM LIETISIM MPOU3BOISAT B COOTBETCTBUU C PUCYHKOM 5.1.
[TonkmtoueHue JAOKHO OBITH BBIMOJTHEHO C COONIOJICHUEM IIOKOJIEBKU pa3beMoB. JIr0Ooi BXon
MOJKET OBITh UCTIOJB30BaH ISl BBOJA CUTHAJIOB HANIPSDKEHUS MIIM CUTHAJIOB «CYXOW KOHTAKT» B
3aBUCUMOCTH OT TOJKIIOUEHHUS, B COOTBETCTBUH ¢ pucyHkoM S.1. [{ns mogkmouenus k M/IB
MarucTpaJbHBIX Kabeneld MOXKeT OBITh MCIOJB30BaH KPOCCOBBIM MOAYJb, MPHOOPETAEMBIA OT-

nensHO (Moaynb kpoccoBblil nuckperHoro BBoga MKJIBrisl7, JISIKON.469546.103). B stom
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CJIydyac MOAKIIOYCHUC KaoOenei H€O6XOI[I/IMO MMpoOU3BOAUTL B COOTBCTCTBUU C HAAIIHCIMHU Ha

IJ1aTc¢ KpoCCOBOI0 MO YJIA.

Ha3snauenue
Konrakr <Si Konrakr

1 IN1 IN2 20
2 IN3 IN4 21
3 INS IN6 22
4 IN7 INS 23
5 IN9 IN10 24
6 IN11 IN12 25
7 IN13 IN14 26
8 IN15 IN16 27
9 +Vexl | Coml 28
10 NC Com?2 29
11 +Vex2 | IN18 30
12 IN17 IN20 31
13 IN19 IN22 32
14 IN21 IN24 33
15 IN23 IN26 34
16 IN25 IN28 35
17 IN27 IN30 36
18 IN29 IN32 37
19 IN31

IN(1..16),IN(17..32)

Coml,Com2
IN(1..16),IN(17..32)

+Vex1,+Vex2

Pucynok 5.1 - Ilonkmouenue curuanos k M/IB

5.3 llopsiiok neMOHTAXKA:

—OTKITFOYUTH KaOeIu COCOAUHCHUA MI[B C 00BEKTOM OT pPa3bEMOB Ha JINIIEBOM IMaHEIIN MO-

TUyJIAL.

—OTKPYTUTD KPCIICKHBIC BUHTBI MOAYJIA U BBIHYTH €T0 U3 MOHTAKHOT'O KapKaca.

5.4 «'opsiuasi 3amMmeHa»

5.4.1 Tlpu ocyiecTBICHUH «Topsiueit 3aMeHbl» Moayne M/IB cobmonaTte criemyromuit

MOPSIIOK IEUCTBUIA:
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— OTKITIOYUTH KaOesu, COeIMHEHHBIC C pa3beMaMH Ha JIMIICBOW MaHEId MOJYJIS, KOTOPBIH
HEOOXOIMMO 3aMCHUTS;
— OTKPYTUTb KPEIES)KHBIC BUHTHI MOJIYJIS U BBIHYTh €0 M3 KapKaca,
— BCTaBUTh HOBBIH MOJYJIb HA MECTO 3aMEHSIEMOI0 U 3aKPEIHUTh €r0 BUHTAMH Ha JIMIICBON
MaHesu;

— INOJKJIFOYUTDH Kabenau K pasbeMaM Ha JII/II_[CBOI;'I MMaHCJIN MOYJIA.
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6 Kondurypauus u padora

6.1 ITapameTpsbl padoThl MOAYJIsl (PEKUMBI PAa00ThI KAHAJIOB)

6.1.1 [TapameTpsl pabOTHI MOYIS (PEKUMBI padOTHI KaHATIOB) 3a/Ial0TCS MPOIIECCOPHBIM
MOJYJIEM NIPU MHULMaM3auu M/JIB.

OOMeH TaHHBIMU C MPOIIECCOPHBIM MOJYJIEM MPOUCXOAUT MO UHTEpPeiicy KOHTpoILIepa.

Kondurypamus moayns obecrieunBaercs nocpencrsom CAIIP «Beremiz», myrem jgo-
OaBJieHUs COOTBETCTBYMOIIEro Moaysst M/IB B mporpammy.

[Tnarua M/IB umeer 32 kaHana TUCKPETHOTO BBOJA M 0O€CIeUnBaeT clieayronme GpyHk-
LUHU:

— HACTPOMKY pekrMa pabOThl KaHAIOB

— HACTPOMKY MepHoaa CaMOJAMAarHOCTUKHA MOAYJS U aHTUAPEOE3roBOil CXeMBbI

— obecnieuenue cBsi3u ¢ nepeMeHHbiMu CATIP «Beremiz»

— YCTaHOBKY CHUTHAJIOB Ka4eCTBa KaHAJIOB U oOecrieueHue cBsi3u ¢ nepemeHHbiMu CATIP

«Beremizy»

Ha Bxiaake «OO01me HaCTPOHKM» MOJIB30BATEIb 337]aCT CETEBOM aapec (CIOT) MOAYIIS B
KOp3MHE KOHTPOJIIEPa, a TAK)Ke KOHOUTYPUPYET PEKUM pabOThl MOJYJISi B COOTBETCTBUH C PH-

CYHKOM 6.1.

OBbwme HacTponkKn | HacTpolka cUrHanoe
CeTeBoW agpec:

[ | BKNOYMTE pexKnM CaMOTECTUPOBaHKWA
Mepwop caMmoTEeCTUROBaHWA:

[ BknounTe aHTuapebesrosyo salumTy

Bounce filter period:
Pulse counting front | 3agHuin v

[ Brnw4uTe PEXNUM OTN3OKK
Pucynoxk 6.1 - O61mue HacTpoiiKu MOAYJISl BBOJIa AUCKPETHBIX CUTHAJIOB
6.1.2 Moaynb uMeeT B CBOEM COCTaBE MUKPOKOHTPOJUIEP, YTO MO3BOJISET BO3IOKHUTH HA
HEro 4acTh QyHKIMM o ¢punpTpanuu apede3ra KOHTAKTOB, CaMOJIMAarHOCTUKE U T.1. B pe3ynb-
TaTe, B3aUMOJICHCTBUE 110 CUCTEMHOMY MHTEp(hENCy ¢ MOJIyJIeM 3aKJIIoYaeTcss B YTEHUU MOATrO-

TOBJICHHBIX JAaHHBIX BBOJa C aBTOMAaTHYCCKHU C(I)OpMHpOBaHHLIMI/I IMpU3HAKaMH Ka4€CTBAa Ha OC-
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HOBAaHUU PaOOTHI CUCTEMbI CAMOJIMATHOCTUKH, a TAK)KE B 3aIIMCH YIPABJISIOMIMX KOMaH/, TO3BO-
JSIFOIIMX 331aTh KOPPEKTHBIE TapaMeTpsl padoThl MOIYs. Takxke, 3a CueT BCTPOCHHOTO MHUKPO-
KOHTPOJUIEPA, HEKOTOPbIE KaHaJIbl MOTYT OBITh NEPEHACTPOEHBI B PEXKUM NPOrpaMMHOro 32-x
pa3psIHOrO CUECTYMKA.

Kananbr 4 - 11 cnocoOHBI (hyHKITHOHHPOBATH B ABYX PEKUMAX:

—JIMCKPETHBIN BBOJ;

—CYETYMK UMITYJIbCOB.

6.1.3 O6paboTKa CUTHAJIOB, CKOH(PUIYPUPOBAHHBIX KAK CYETYUKH JAUCKPETHBIX UMITYJIb-
COB, ITPOU3BOAUTCS IO OAHOMY U3 ()POHTOB CUETA AUCKPETHBIX UMIYJIbCOB, 337aBAEMBIX B I10JIE
«DpoHT cuera nMITYIbCOBY. [loanep;xuBacmple peKUMBI:

— najariui GpoHT (Mcnoib3yercs no ymonyanuto). [Ipencrasnser curnan tuna 0-1-0;

— Bo3pactaromuid pponT. [Ipencrasnser curnan tumna 1-0-1.

Kananel 7 u 8 nmognepxuBatoT paboTy B PEKUME CUETUYUKOB OBICTPHIX MUMIYJIBCOB, IIPU

YCIIOBUH, YTO OCTaJIbHbIE KaHAJIbl (PYHKLIIMOHUPYIOT B KAYECTBE JUCKPETHOTO BBOJA.

Ecnu xots 651 OAHMH KaHaJl pa60TaeT B PCIKUME «CUHCTUUK», TO HCPUOJUICCKOC BHYTPCH-

HCEC TCCTUPOBAHUC 3aIIpCIIACTCA.

Pexxum oTinaku Mo3BOJISIET BBIBOJUTE TUArHOCTUYECKYI0 WH()OPMAIIUIO B KOHCOJb Cpe-
JIbl UCTIOJTHEHHS.

CamoauarHocTvka IMO3BOJSET MPOU3BOAUTH TECTOBBIE BKJIIOUEHHUS HA alMapaTHOM
YPOBHE BCEX KaHAJIOB B YpOBHHM Jiornueckoro 0 u moruueckoi 1. B pesynbTaTe TecTupoBaHUIO
noaBepraercs OoJbIIas 4acTh DSJIEKTPOHHBIX KOMIIOHEHTOB MOJYJIS, YTO MO3BOJISIET BBISBISTH

cbou B paboTe anmnaparypsl.
6.2 OnucaHue KAHAJIOB BbIBO/Ia C YCTAHOBJIEHHEM CBSI3M C epeMeHHbIMHU Beremiz

6.2.1 KaxxpoMy KaHally TUCKPETHOTO BBOJA [0 YMOJIYAaHUIO IIPUCBAUBAIOTCS aBTOMAaTHU-
YECKH CTE€HEpPUpPOBaHHbIE MMEHA, KOTOpPBIE MOTYT W3MEHSTHCS IOJIb30BaTeaeM. THI JaHHBIX
CUTHaja quckpeTtHoro BBoja — BOOL, eciu kaHan CKOHQUTIYpUPOBaH B PEKUME CUETHOTO BBO-
na — DINT, B cooTBercTBUM ¢ pUCYHKOM 6.2. KakoMy KaHainy COOTBETCTBYET JONOJHUTEINb-
HBI CUTHAJ KadyecTBa, OTPAKAIOLIUN TEKYIIMHM CTaTyC MEPEMEHHOM AUCKPETHOro BBOJA. Tum

JaHHBIX curHaia kadecTBa - UINT.
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Obwue HacTpolkK | HacTpolka cMrHanoe

MepeMeHHLI2 KAHANOB BEOOA:

#  WmA Knacc Twn Pexumm Appec -
1 in_wvalue_1 input BOOL  discrete %I1X0.0.1
2 in_wvalue_2 input BOOL  discrete %IX0.0.3
3 in_wvalue_3 input BOOL  discrete %IX0.0.5
5 in_wvalue 5 input BOOL  discrete %IX0.0.9
6 in_wvalue 6 input BOOL  discrete %IX0.0.11
7 in_value 7 input BOOL  discrete %I1X0.0.13
8 in_walue_B input BOOL  discrete %IX0.0.15
9 in_walue_9 input BOOL  discrete %IX0.0.17
10 in_wvalue_10 input BOOL  discrete %I1X0.0.19 3
11 in_walue_11 input BOOL  discrete %IX0.0.21
12 in_wvalue_12 input BOOL  discrete %I1X0.0.23
13 in_wvalue_13 input BOOL  discrete %I1X0.0.25
14 in_value_14 input BOOL  discrete %IX0.0.27
15 in_wvalue_15 input BOOL  discrete %IX0.0.29
16 in_wvalue_16 input BOOL  discrete %IX0.0.31
17 in_wvalue 17 input BOOL  discrete %IX0.0.33
18 in_walue 18 input BOOL  discrete %IX0.0.35

Pucynok 6.2 - Bxknanka «HacTpoiika curnaaos»
6.2.2 Hacrtpoiika kaHajia IpOU3BOJAUTCS B JUAJIOTOBOM OKHE, NPEACTABIEHHOM Ha pHU-
cyHke 6.3. B nuanoroBom OKHE I0JIb30BaTeNlb MOXKET 337aTh HOBOE UMS CUTHAJIa U BBIOpATh pe-

KM pa6OTBI KaHaJia.

HacTpoWKW cMrHana x

WMma curHana: |in_ua|ue_4 |

[ CHeTHEIA BXOA

|© G"I'MEHI-‘ITI:| | <JoK |

Pucynok 6.3 - Jlnanor HacTpOWKM CUTHaJIa AUCKPETHOTO BBOJA

6.2.3 CymiecTByeT BO3MOXKHOCTh HAaCTPOUTh HECKOJIBKO CUTHAJIOB OJHOBPEMEHHO. [yt
ATOr0 HEOOXOJUMO yKa3aTh HauaJbHBINH CUTHAI W C TTOMOIIBI0 KiaBumu «Shifty BeIOparh nua-
Ma30H HACTPaWBaeMbIX cUTHAJIOB. [1ocie 3TOro ¢ mMOMOIIbIO MPaBO KHOMKHU MBIIIN BBI3BIBACTCS
KOHTEKCTHOE MEHIO C OHUM MyHKTOM «CBoiicTBay. Il]e1490k Ha KOHTEKCTHOM MEHIO OTKPHIBAET
OKHO HAacTpOeK curHaja. [loydeHHbIe HACTPOWKHM NMPHUMEHSIOTCS KO BCEM BBHIOpDAHHBIM CHUTHA-
JIaM Juara3oHa.

CoxpaHeHue pe3ysIbTaTOB OCYILECTBIISIETCS 110 Ha)KaTUIO KHONKK "OK".
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JlJis OTNaKu U B3aUMOJCUCTBUS C CUTHAJIAMU JTUCKPETHOTO BBOJA, a TAKXKE IMOTYYCHHUS
CTaTYCHBIX CHUTHAJIOB HEOOXOJMMO JO0ABUTH CUTHAIIBI B IMPOTPAMMHBIA MOIYJH CPEIbl pa3pa-
ootk «Beremizy.

[Togpobuee o pabore ¢ CAIIP «Beremiz» omucaHo B PYKOBOJICTBE IPOTrpaMMHUCTa

(JIATOM.00540-01 33 01).
6.3 Kondurypanus moayJifl ¢ ucnoJib3oBanuem tecroporo 0.

6.3.1 Kondurypauus 1 UCIoab30BaHHE MOAYJISL BOZMOXKHBI C UCIIOJIb30BaHUEM TECTOBO-
ro IporpaMMHOro obecreueHus mpl7test.
Jnst GyHKIMOHUPOBAHUS JAHHOM YTHIUTHI HEOOXOJMMO YCTaHOBHTBH U 3aIyCTUTH Clie-

JIYIOLIUE IPOrPAMMHBIE IPOJYKTHI:

- elplcd — cioyx6a muHel ELPLC-BUS

yCTAHOBKA M HAcCTpOMKa onucaHbl B AOKyMeHTanuu Ha Moayiap MII17 (Cnyx06a muHb
ELPLC-BUS Vnpasnstomas nporpamma. PykoBozactso onepatopa. JIAION.00637 01 33 01);

- mpl7test — TECTOBOE MPOrpaMMHOE oOecIeyeHne

yCTaHOBKa U HacTpoiika onucanbl B fokymeHTauuu (JISIFON.00626 01 46 01);

Jl1st KOppeKTHON pabOThI IPOrpaMMbl HEOOXOAUMO YAOCTOBEPUTHCS B (PYHKIIMOHUPOBA-
Huu 3aBucumocteit. [locMotpeTs cratyc paboTsl cinyx0bl muasl ELPLC-BUS MoxHO crnemyto-
Ie¥ KOMaHJOMU:

service elplcd status,

IIPU 3TOM PE3yJIbTAT BBINOJIHEHNS KOMaHbl JOKEH ObITh BUA

elplcd is running with Process ID(s) 5136.

3anyck B MHTEPAKTUBHOM PEKUME:

./mplitest cli

BeinonHenne komMaH] MPOUCXOUT B MHTEPAKTUBHOM pexXHUMe paboTsl mporpammsl. Jlis
3aIyCcKa TECTA CIEAYET EPENTH B TUPEKTOPUIO C MPOrpaMMOi, KOMaH101

cd /opt/ineum/elplc

Y 3aIlyCTUTh TECT.

[Ipu paboTe B MHTEPAKTUBHOM pPEXKUME CIIETYeT BHIOpAaTh MOAYJb AUCKPETHOTO BBOJA,
BBINIOJTHEHHEM KOMaH/Ibl mod, yKa3aB HOMEp CJIOTa, B KOTOPBIM YCTAHOBIIEH MOJYJIb.

I[J'IH MNOAKIOYCHHUA K MOAYJIHO CIIMCOK BBITIOJIHACMBIX KOMAaH{ 6yI[CT CHC,HyIOH.IHﬁZ

- 3aIlyCK TECTa

./mplitest cli
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- rocJje 3amycka MporpaMMbl MOJIb30BaTEN0 OyIeT BbIBeleHa Ta0iuia ciaeyone-

ro BU/ia B COOTBETCTBUH C PUCYHKOM 6.4

t-————- t-—— = tomm - - |
| Slot | Addr | Device | Additional information |
fom——— F-———— Fomm - [ - |
| 1 1 | MAO-17 | VEN=0x00 DEV=0x04 status=0x05 (OK) |
fom——— F-———— Fomm - o |
| 2 | n/a | - | <empty> |
fom——— F-———— Fomm - o |
| 3 3 | MAI-17 | VEN=0x00 DEV=0x03 status=0x01 (OK) |
t-————- t-—— = tomm - - |
| 4 | n/a | - | <empty> |
po—m - fomm— pomm - e |
| 5 5 MAI-17 | VEN=0x00 DEV=0x03 status=0x05 (OK) |
po—m - fomm— pomm - e |
| 6 | n/a | - | <empty> |
po—m - fomm— pomm - e |
| 7 1 n/a | - | <empty> |
Fom——— F-————= Fomm - o |
| 8 | 8 | MDI-17 | VEN=0x00 DEV=0x01 status=0x01 (OK) |
Fom——— Fo————= Fomm - o |
| 9 | 9 | MDO-17 | VEN=0x00 DEV=0x02 status=0x01 (OK) |
Fom——— Fo————= Fomm - o |
| 10 | n/a | - | <empty> |
fom——— +-———— Fom - o - |

Pucynok 6.4 — Tabnuia moap30BaTeNio Mocye 3amycka IporpaMmMbl
- BBIOOP HEOOXOAUMOTO MOYIS (1Sl MpUMEpa MOAYJb CTOUT B § CIIOTE)

mod

8
HpI/I 9TOM OTKpPOCTCA MCHIO, CO CHeI_II/I(pI/I‘IHBIMI/I AJId MOAYJid JUCKPETHOTI'O BBOAA KO-
Mmangamu. Ilocre 3aIlyCKa U MHULUAJIN3alluu MOAYJIA, JOCTYIIHBI KOMAaHAbI YIIPABJICHUA COCTOA-

HUEM MoJyis, a uMeHHO (Koa komaHbl: neficTBue):

- R: CuMTaTh 3HaYECHUS KaHAJIOB

- M: MOHUTOPUHT COCTOSIHUS KaHAJIOB

- T: BBINOJHUTB TECTUPOBAHNE KAHAJIOB
0: 3ammycTuTh MOAYJIb

- C: 3agaTh KOHUTyparuio
P

: CuuTath KOHQUTypaLuio
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: 3arpy3uth KoHpurypanuro moayis u3 EEPROM
: 3arpy3uth KoH(purypanuio Moyt u3 EEPROM
: 3arpy3uTh UCXOJIHYIO KOH(PUTYPALIUI0 MOIYIIS
: 3a/1aTh PEKUM PaOOTHI KAHAIOB
: CuuTath pexuM paboThl KAHAIOB
: 3a1aTh EPUOJUYHOCTh BHYTPEHHETO TECTHPOBAHUS KaHAIOB
: CuuTaTh NEPUOJUYHOCTS BHYTPEHHETO TECTUPOBAHUS KaHAJIOB
: 3a1aTh EPUOJUYHOCTh U3MEPEHHUS 3HAYCHHS CUTHAIIA
: CuuTaTh NEPUOTUYHOCTS U3MEPEHHS 3HAYCHUS CUTHAJIA
: 3anaTh napameTp GUIbTp apedesra
: Cuuratp napamerp QuibTp apedesra

: 3aiaTh napaMeTp QUIbTPa CUETYUKA UMITYJIbCOB

1
c © oo J o U w N, g o »n o oH

Cuutarp napamerp GuUIbTpa CUCTUMKA UMITYJIHCOB
- I: 3agarh GpOHT cUeTa CYCTUYNKA UMITYIHCOB

- O: CuuraTh napameTp (ppoHTa cUeTa CUETUYNKA UMITYIHCOB

JJ1s UCTI0JTb30BaHMSI KOMaH bl HEOOXOIMMO BBIOPATh HEOOXOIUMYIO KOMAaHIY B CTOJIOIE
cIpaBa M BBeCTH aOOpeBHAaTypy B KOMAaHJHYIO OOOJIOUKY MpPOTrpamMMbl. 3alyCTUTCS COOTBET-
CTBYIOUIMH cIieHapuii paboTel mporpamMMbl. HekoTopbele KOMaHIbl TPEOYIOT IOMOJHUTEIBLHOIO
BBOJIA IaHHBIX OT IOJIb30BATEIs, HAIIPUMEDP 3HAUYCHUE CUTHAJIA, HOMEp KaHana u apyrux. llpn
BBIMIOJTHEHUM HEKOTOPBIX KOMaHJ, He TpeOyIOIIMX BBIBOAA HA JKpaH, TaKUX Kak, Halpumep,

CTapT MOJYJIsA, Oy/IeT BHIBEIEHO COOOIICHUE O CTATYCE BHITIOJHEHUS] KOMaH/IbI.

HCKOTOpBIe KOMaH/JbI, 3aTparuBaromuec METPOJIOTHYCCKUC CBOMCTBA MOAyJd, Tpe6y10T
MOATBCPKIACHUS. ILJ'I?I MMPUMCHCHUA KOMAaH/IbI, HCO6XOI[I/IMO BBECTHU Y, JIs1 OTKa3a — N. KOMaHI[I:I,
MCHAIOIIHNE KPUTUYICCKH BAKHBIC ITapAMETPBI, Tpe6y10T MOATBCPIKACHUA, a TAKIKE BBOJA ITApPOJI.

[Tapons mo ymonuanuto: ineum

- CunTarh 3HaYCHHS KaHAJIOB

J171s1 BEITIOJTHEHHST HEOOXOAMMO BBITIOJHUTH KoMaHay R. IIpu aTom monb3oBaTento Oymer
BeiBeAeH MaccuB 3 0/1, omMCHIBAIONIMI 3HAYEHHST CHTHAJIOB MOKaHAILHO, rae 1 — KaHai 3a-
MKHYT, 0 — HE 3aMKHYT.

MOHHUTOpPUHT 3HAYEHU KaHAJIOB
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I[HSI BBIINTIOJIHCHU A HCOGXOHI/IMO BBIITOJIHUTH KOMaHy M. ITonp30BaTemnto 6y,Z[CT BBIBCACHA
I/IHq)OpMaL[I/ISI 0 TCKYLICM COCTOSAHUH CHUTHAJIOB, U B CJIy4da€ M3MCHCHMUA, I/IH(i)OpMaL[I/ISI 00 n3Me-

HEHUM 3HAUYCHHUS CUTHAJIAa HAa KaHaJe.
- 3amyck npoueaypbl TECTUPOBAHUS KaHAJIOB.

I[HSI BBIITIOJTHCHUA HGOGXOI[I/IMO BBIIIOJIHUTh KOMAHIY T. I[JISI Hadalla TCCTUPOBAHHUA

HE00XO0IUMO BBIOpATh PEXKUM U3 MPEIJI0KEHHOTO CIIMCKA!

1 — TECTUPOBAHHUE HA pa3MbIKAaHUC
2 — TCCTUPOBAHUEC HA 3aMBIKaAHUEC
3 — TCCTUPOBAHUC HA PAa3MbIKAHUC 1 3aMbIKAHHNC

[Tocne BbIONTHEHUS TECTUPOBAaHUS Oy/IEeT BhIBEACHA HHPOPMALIUS O PE3yJIbTaTax.
- 3aIycK MOLyJIs

Jlnist BBINOJHEHUsT HE00X0JUMO BBINOIHUTE kKoMaHay 0. ITpousBoauTcst HacTpoiika u 3a-
OyCK MOIYJIs B COOTBETCTBHM C 33JaHHBIMH MapaMmeTpamMu. HeoOXoaumMo mOITBEpIUTH
BbIOpaHHOE JEHCTBUE.
- 3a1aTh KOHPUTYpAIHIO paboThl MOAYIIS
Jlj1g BBINOJNIHEHHS HEOOXOAUMO BBINOJIHUTE KoMaHay C. Heo0xoaumo BeIOpaTh pexUMbl
U3 IPEJI0KEHHON 000I0UKHU:
- pe’KuM paboThl KaHAJIOB;
BBO/JI OMTOBOM MAaCKH, ONMCHIBAIOIIHNI pabOThI BceX KaHAIOB (32 OMTHOE YHUCIIO0);
- IEPUOINIHOCTH TECTUPOBAHMS;
BpeMsl TECTHUPOBAHUS B MUKPOCEKYH1aX
- mapameTp ¢uIbTpa aHTHIpebe3ra
0/1 BritoueH/BbIKIIOYEH
- IEPUOINIHOCTh U3MEPEHHUS 3HAUCHUS CUTHAJIa
BpeMsl U3MEPEHUSI B MUKPOCEKYHIaX
- (DpOHT cueTa UMIYIbCOB
0 — naparomuii. Umnynsce tuna 010
1 — Bo3pacrarommii. Ummynsc tina 101
- mapameTp GUIbTpa CUETYMKA UMITYIHCOB
BpeMs (QUIbTPallMK B MUKPOCEKYH/IaX

- CUUTATh KOHPUTYPALIUIO MOTYJIS
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J1is BBIMOTHEHHUSI HEOOXOAMMO BBIMONHUTE KoMaHy P. [Ipu aTom monb3oBarento Oymer
BBIBE/ICHBI CIIEAYIOLIME TapaMeTpbl padOThl MOYJIS:

- peXuM pabOThI KaHAJTIOB

- IEPUOJUYHOCTh TECTUPOBAHUS

- mapameTp GuIbTpa aHTHIpeOe3ra

- IEPUOAUYHOCTb U3MEPEHUS 3HAYEHUS CUTHAA

- (poHT cueTa UMITYJIbCOB

- mapameTp GuiIbTpa CUETUYHKA UMITYJIHCOB

Channels working mode: 0x0

Testing period: O

Debounce filter configuration: O

Signal measure period: 10

Front impulse counter: 0xO0

Filter impulse counter conf: 0x8

- Crnenyrouiye KoMaHAbl HE TPEOYIOT JOMOMHUTEIBHBIX BXOIHBIX JAHHBIX OT MOJb-
30BaTeNsl, U1l BHITOJHEHUS HEOOXOAUMO OATBEPIUTh

- 3arpy3uth KoHpurypamuio moayis n3 EEPROM

J1J1g BBIIOTTHEHHUS] HEOOXOAUMO BBIIIOJIHUTH KOMaHay L.

- 3anomMHUTH KoHurypamuio moaynsi B EEPROM

J1J1 BBIIOJTHEHUS] HEOOXOIMMO BBIITOJIHUTH KOMaHAy S.

- 3arpy3uTh UCXOHYIO KOH(DUTYpaIO MOTYIs

J171s BEIIOTHEHHS] HEOOXOAUMO BBIIIOJIHUTH KoMaHay D.

- 3anaTh peKuM paboThl KaHAIOB

Jj1g BBIIOJTHEHUS! HEOOXOAMMO BBIOIHUTH KoMaHy 1. Heo6xoaumo BBecTH TpeOyemblit
pexuM paboThl B BUJe OUTOBOM MacKH, OMMCHIBAIOLIEH paboTy Bcex KaHaoB (32-OuTHOE yuc-
710)

- CuuTtath pexxuMm paboThl KaHATIOB

J51g BBINIOJTHEHUSI HEOOXOMMO BBINOJHUTE KoMaHay 2. [lonb3oBarento OyaeT BbIBEIEHbI
PEXUMBI pabOThI KaHAJIOB:

Channel 4 impulse counter

Channel 5 impulse counter

Channel 6 discrete input

Channel 7 discrete input

Channel 8 impulse counter
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Channel 9 impulse counter

Channel 10 discrete input

Channel 11 impulse counter

- 3ajarh NePUOJUYHOCTh BHYTPEHHETO TECTUPOBAHUS KAaHAJIOB

JU1st BBITOJTHEHUS HEOOXOIMMO BBITIOJIHUTH KOMaH/1y 3 U BBECTH TpeOyeMoe 3HaUCHHE.

- Cuutarh NEPUOJUYHOCTH BHYTPEHHETO TECTUPOBAHUS KaHAIOB

J114 BBITIOJIHEHUS HEOOXOAUMO BHIOIHUTH KoMaHay 4. [lonp3oBatento OyaeT BhIBEIEHO
BpeMsi B MUKPOCEKYH/IaX.

- 3aiaTh NEPUOANYHOCTD U3MEPEHUS 3HAUECHUS CUTHAJIA

J11s BBIOJTHEHUSI HEOOXOAMMO BBIMOJIHUTH KOMaHIy 5 U BBECTU TpeOyeMoe 3HaueHHUE.

- Cuutath NEPUOJUYHOCTh U3MEPEHUS 3HAYCHHS CUTHAJIA

Jj14 BBINIOJIHEHUSI HEOOXOAMMO BBIIOJHUTH KoMaHay 6. Ilonp3oBaTento OyAeT BbIBEIEHO
BpeMsl B MUKPOCEKYH/IaX.

- 3anate napamerp GuiabTp apedesra

J1J1s BEIOJTHEHUST HEOOXOAMMO BBIMIOJIHUTH KOMaHAy 7 U BBECTU TpeOyeMoe 3HaUeHHUE.

- Cuurtats napamerp ¢puibTpa apedesra

J11 BBINIOJIHEHUSI HEOOXOAMMO BBIOJIHUTH KoMaHay 8. Ilonp3oBaTento OyAeT BbIBEIEHO
cocrosiHue QriIbTpa npedesra (BKI/BBIKI).

- 3anaTh mapameTp GUIbTpa CUETYNKA UMITYIHCOB

J171s BEIOTTHEHUST HEOOXOAMMO BBIMIOJTHUTH KOMaHAy 9 1 BBeCcTH TpeOyeMoe 3HaUeHHUE.

- CuuTtarh napamerp QpuIbTpa cyeTYNKA UMITYJICOB

- 3amath PPOHT CUETa CUETYHMKA UMITYJIHLCOB

J171s BEIOTTHEHUST HEOOXOAUMO BBIITOJIHUTH KOMaHAy | 1 BBecTH TpeOyemoe 3HaueHHE.

- CuuTtath napametp GpoHTa cueTa CUeTINKA UMITYJIHCOB

Jli1g BbINOSTHEHUST HE00X0AMMO BbINOMHUTE KoMaHay O. Ilonbp3oBaTento OyeT BHIBEACHO

COCTOSTHUE ()pOHTA CUETUMKA UMITYJIbCA (BKJI/BBIKI).
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7 TpancnopTUpPOBaHUE, PACIAKOBKA U XPAaHEHUE

7.1 TpancnopTupoBaHue

7.1.1 MJIB 1o/KkHBI TpaHCIIOPTUPOBATHCS B OTACIBHOM YIAKOBKE MPEANPUATHS-
W3rOTOBUTEINS], COCTOSIIEN M3 MHIMBHIYAJIbHOTO AHTUCTATMYECKOIO NAKeTa U KapTOHHOM KO-
pOOKU B 3aKPBITOM TpaHCIOPTE (aBTOMOOMIBHOM, 5KEJIE3HOIOPOKHOM, aBHAIITMIOHHOM B OTaIlIU-
BA€MOM U T€PMETU3UPOBAHHOM OTCEKE).

M/IB B ynakoBKe JOJKHBI TPAHCIOPTUPOBATHCS B COOTBETCTBUU C IPABWIIAMM, IEpe-
BO3KH I'PY30B, ACHCTBYIOLUIMMHU Ha KaKJIOM BUJE TPAHCIIOPTA.

Bo Bpems orpy304HO-pa3rpy304HbIX padoT U TPAHCIIOPTHPOBAHMS, yHakoBaHHbIe M /1B

HE JIOJDKHBI ITO/IBEPTaThCsl TOTYKAM, TaICHUSIM, ylapaM, BO3IEHCTBHIO aTMOC(HEPHBIX 0CAIKOB.
7.2 PacriakoBKa

7.2.1 PacnakoBky MJ/IB, naxoauBmmxcs npu Temmepatype Huxe 0 °C, HEoOXOaMMO
MPOU3BOJUTH B OTAIIMBAEMOM IMOMEIICHUH, IIPEIBAPUTEIHLHO BBIIEPKAB X B HE PACIIaKOBAH-
HOM BHUJI€ B HOPMAJIbHBIX KIMMATHYECKUX YCIOBUSAX B TEUCHHE 24 U.

3amnperaercs pa3meleHue yrnakoBanubix M/IB BOIM3HM HCTOYHMKA TEIUIA.

[Ipu pacnakoBke M/IB HeoOXo1uMo co0JIOIaTh BCE MEPBI MPETOCTOPOKHOCTH, 00ecIe-
YUBAIONINE WX COXPAHHOCTh, a TAKXKE TOBAPHBIA BUJ TOTPEOUTEIHCKOW Taphl MPEAIPUSTHS-
HW3TOTOBUTEIS.

[Ipu pacmakoBke HeoOXoaumo MpoBepuTh MJIB Ha OTCyTCTBHME BHEIIHMX MeXaHWYe-

CKUX MOBPEXJICHUH MOCIe TPaHCIOPTUPOBAHUS.
7.3 XpaHnenue

7.3.1 Xpanenne M/IB 10mKHO OCYIIECTBISTHCS B OTAINTIMBAEMBIX M HE OTAIUIMBAEMBIX
3aKpbIThIX ToMenieHusax B coorsercTBuM ¢ ['OCT B 9.003-80 (MecTo XxpaHeHHs 3, yCIOBUS Xpa-

HeHus 3)
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Jluct peructpanu 3MEHEHUIA
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