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HacTosiwee pyKOBOACTBO MO 3KCMayaTauuMm coAepXuT mHdbopMauumio,
HeobxoauMyl0 AN9 NpaBubHOM M 6Ge3onacHoM 3KcnyaTaunum moayns
npoueccopHoro CPU-1, BXxoaswero B COCTaB JIMHENKU KOHTPOINEpPOB
norndyecknx nporpammmpyembix cepumn OptiLogicL (panee no Tekcty
NJK).

OcHoBHas obnacte npuMmeHeHusa [JIK OptiLogicL - aBTomMatuzaums
TEXHOJIOFMYECKNX MpoueccoB Ha obbekTax pas/iMyHbiX OTpacien
NPOMbILWIEHHOCTUN, @ TaKXe MHXEHEPHbIX CUCTEM 3[4aHNIN N COOPYXKEHUMN.

MK OptiLogicL cooTBeTcTBYeT NIOCT IEC 61131-2-2012.

MK  OptiLogicL npegHasHadyeHbl AN WUCMOJb30BaHUA  BHE
B3PpbIBOOMNACHOM 30HbI. Cessb C 3nekTpoobopynoBaHNEM,
PacrnosioXKeHHbIM BO B3pPbIBOOMACHOW 30HE, AO0/XKHA OCYLUEeCTBASATbCA B
COOTBETCTBUM C TpeboBaHMAMW rOCyAapCTBEHHbIX CTaHOAApTOB K
B3pbIBO3alLMLLEHHOMY 060pyaOBaHMIO.

K paboTte c u3genvem [onycKaktTCs nvua, U3ydMBLUME HacTosulee
PYKOBOACTBO " nMerLime KBaNUPUKALMOHHYIO rpynny no
anekTpobe30nacHOCTM He HUXe 3.



1 ONMUCAHME N PABOTA

1.1 Ha3sHauyeHue

Moaynb npoueccopHbin CPU-1 npeaHa3HayeH ANs MUCNOSIb30BaHUS B
cucrteMmax aBTOMATU3NUPOBAHHOIO ynpasneHus TEXHONOMMYEeCKnM
obopynoBaHMeEM B 2JHepreTuke, Ha TpaHCNoOpTe, B pPas3nMyHbiX o0b6nactax
MPOMbILWTIEHHOCTHN, XWINLWHO-KOMMYHaNIbHOr0 1 CefIbCKOro X035MCTBaA.

1.2Moaynb saBAsiETCS (YHKUMOHA/IbHO 3aKOHYE€HHbIM YCTPOUCTBOM, WUMEKLUM
KaHa/sbl BBOAA/BbiBOAA, MHTEPGENCHI CBSI3n M paboTarolynm rnoa yripaB/ieHUeEM
crneymaan3mpoBaHHoro rnporpamMmmHoro obecrieyenmns (M10). [10  moayns
MO3BOJISIET BbIMNO/IHSATE @NTOPUTMbI Pas/IMYHON CJI0XKHOCTU u obecrieynBaTtb
CBSI3b C pas/IMyHbIMU BHELLIHUMUN CUCTEMaMMU.

Ona pacwmpeHuns TUMNOB MU KOAMYeCcTBa KaHanos BBOAA/BbIBOAA K MoAyJ1to

MOryT 6bITb NOAK/IOUYEHbI pa3/fINYHbie MOAYN paClUMPEHNS N3 COCTaBa JIMHENKN
MK OptiLogicL.

Moaynb npegHasHadyeH ANS HenpepbiBHOro HeobCnyXXmBaemMoro pexuma
paboTbl.

1.3 TexHUYecKne XxapakTepmucTtukm

1.3.1 KoHcTpyKumsa, o603HaveHne, pa3Mepbl 1 Macca MoAyN4.

BHewHun Bna n pasmepbl Moayns CPU-1 nokasaHbl Ha pucyHke 1.
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CYHOK 1 — BHewHnn BMa U pasamepbl MOAYNS

Moaynb BbIMNOMIHEH B MJIACTUKOBOM KOpryce, rnpeaHa3HayYeHHOM Ans
yctaHoBkn Ha DIN-penky tuna TH35-7,5 (35 MM x 7,5 MM) nam Ha naockyro
naHenb.

BHumaHue! YctaHOBKka mMoaynsa Ha peuky tTuna TH35-15 (35 MM x
15 mM) He ponyckaeTcsa!

Moaynb nMeeT cteneHb 3awmnTbl kopnyca no NOCT 14254-2015 He mMeHee -
IP20.



Moaynb WMeeT pa3beMHYK KOHCTPYKUWUID, MO3BONAIOWYO OTAENSATb
OCHOBHOWM KOpMNyC OT OCHOBaHMSA MoAyns Ans Aoctyna K nnataMm. CoeauHeHue
Kopryca C OCHOBAHMEM BbIMOJIHEHO C NMOMOLUbIO 3aLLeNoK.

MogkntoyeHne nNUTaHUs U NosieBbiX Lenen K MOAYAK OCYLUEeCTBASAeTCa C
NMOMOLbI CbEMHbIX KJIEMMHMKOB C BUHTOBbLIMU 3aXXKMMaMM.

Moaynb MMeeT BCTPOEHHY LWWHY pacwupeHus Ans AO0NOSHUTENbHbIX
MoAysier BBOAA/BbiBOAA, YCTAHOB/IEHHYIO B OCHOBaHMe.

Ha BepxHen naHenn MoAyNs pacnosioXeHbl UHTepdencHble pasbeMsbl,
3N1IEMEHTbl MHAMKALUNU N KHOMKW yNpaB/ieHus.

Macca moayns cocrasnsiet — 200 r.

CpenHee BpeMs HApaboTKK Mexay OTKaszaMu MoAy/eN COCTaBNSET He

meHee 100000 yacos.

O6o03HaueHMe Moayns npu 3akasze - Moaynb npoueccopHbin CPU-1
MKNK.421243.001-01.

1.3.2 OCHOBHblE TEXHNYECKNE XapaKTEPUCTUKHN
OCHOBHblEe TeEXHUYECKME XapaKTepUCTUKKU Moy NS NpuBeaeHbl B Tabnuue 1.

Tabnuua 1 — OCHOBHble TEXHUYECKNE XapakTepuctnkm moaynsa CPU-1

XapakTtepucruka 3HaueHue MpuMmeyaHue
YacTtoTa npoueccopa, My 536 Anpo ARM Cortex-A5
O6bem onepaTUBHOW NamMATH
(SDRAM), M6ant 256 DDR2
O6beM sHeproHesaBUCUMOM NaMATU
(SRAM), K6aiT 128 NVRAM
O6beM aHeproHesaBUCUMOM NaMATU
(FLASH)), M6aiit 256 NAND FLASH
Mopt Ethernet 1 10/100Base-T, Auto-MDI/MDI-X
MopT USB 1 USB 2.0, Host
MopT RS-485 2 Max ckopocTb 115200 6uTt/c
Moaynb Wi-Fi 1 IEEE 802.11 b/g/n
MopT WuHbI BBOAA/BbIBOAA 1 CkopocTb 0obMeHa - 1 MéuT/c,

MakcuManbHOEe KOJIMYecTBO

noAakKnto4YaeMbIx Moaynen 64
paclnpeHuns, WT.
CnoT 4nsa KapTbl NamaTu 1 microSD, microSDHC, oo 32 6

DHeproHesaBnCUMble Yachl
peasbHOro BpeMeHHU

AnnapaTHbI CTOPOXXEBOW TaMep

(Watchdog)

OnepaunoHHas cucrtema 1 Linux

KonnyectBo umdpoBbIX BXOA0B 20

KonnyectBo undpoBbIX BbIXOA40B 10 8 TPaH3UCTOPHbIX + 2 penenHbIX
KonnyecTteBo HasoroBbiX BXO40B 4 4..20 MA, 0...5B, 0...10B
Konnyectso aHanoroBbiX BbIXO40B 2 4..20 MA

e e *| s
HanpsaxeHune nutaHuga, B 20,4 ...28.8

be3 yyeTa nuTaHusa UMdpoBbIX
BXOZAOB 1 BbIXOA0B

MoTpebnsembin Tok, MA, He 6onee 300




NMpuMeyaHue: cpena UCMOIHEHUS B 3aBUCMMOCTU OT ncrnosiHeHns CPU-1

MHcTannnpoBaHHas cpefa UcnonHneHune CPU-1
MCNOJIHEeHUA
Kackan-CAY 4.0 CPU-1K
MasterSCADA 4D CPU-1M
- CPU-1L

1.3.3 XapakTepuctnkm undpoBbiX BXO40B

Lndposbie Bxoabl cooTBeTcTBYHOT TpeboBaHuam MTOCT IEC 61131-2-2012
Ha undposBbie BXxOAbl TuMa 3 AN HOMMHaNbHOro HanpsXxeHuna Ue = 24B
NOCTOSIHHOIO TOKa.

Konunyectso umdposbix Bxogos moayns CPU-1 — 20 wr.

Moporn nepekntoveHns LMPpPOBbIX BXOA0B yKa3aHbl B Tabnuue 2.

Tabnuua 2 - Paboune ananasoHbl HANPSXKEHUN U TOKOB AN LMPPOBbIX
BX040B TMna 3

Cocrtosinue 0 Mepexopn CocTtosiHue 1

U, B I,MA Ur, B It,MA Unu B I4,MA
max 11 4 12,4 4,2 30 4,3
min 0 0 11 4 12,4 4,2

Bce Ll,VICprBbIe BXOoAbl MMEKT BO3MOXXHOCTb pa6OTbI KaK B TOKOMNMpMEMHOM
Tak U B TOKONOJAKLWEM pexmMme KakK rnokasaHo Ha pUCYHKe 2.

CPU-1,3 CPU-1,3
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TOKOMPUEMHbBIV PEXXUM TOKOMOJAKLWN PEXM
PucyHok 2 - CxeMa BKIOUYEHNS LMD POBbIX BXOAOB B Pa3/INUHbIX pexmnmax

MuHMManbHaa ANUTENbHOCTb WUMMyNbca, AeTekTupyemas uUndpoBbIM
BX0A0M, paBHa 0,1 Mc.

Bce uudpoBble BXOAbl MMEKT HACTPOMKY BpeMeHW aHTuapebesra B
AnanasoHe 0,1 mc ...6553,5 Mc, ¢ waroM HacTtpounkm 0,1 McC.

Bce undposble BXoabl MOryT paboTaTb B Tpéx pexumax: «AUCKPETHbLIN
BXO4», «TPUITEP» n «CHETHYUK».

B pexuMe <«[JUCKPETHbIA BXO[» undpoBble BXOAbl UMEKOT HACTPOWKY
BPEMEHUN N YPOBHSA yAEPXAaHUA CUMHana. B 3aBMCUMMOCTM OT 3HAUYEHUSA BPEMEHMU
yAEPXAaHNA CUrHana undposble BXoAbl PYHKLUVMOHUPYIOT cneayrwmm obpasom:



— 3HayeHWe BpPEMEHM yaepxaHuss paBHO 0 - 3HauYeHMe BXOAHOro
CMrHana TpaHCAuMpyeTcs B 6UT perncrpa COCTOSIHUS BXOAOB <«Kak
€CTb» — OBbIUHbIN PEXNM;

— 3HayeHue BpeMeHun yaepxxaHumsa ot 0,1 mc go 6553,5 Mc - 3HaueHue
BbIXOAHOIO CUrHana 3ajepxuBaeTcsa B buTe perucrtpa COCTOSHUS
BXOAOB Ha YCTAHOBJ/IEHHOE BpPEeMs — pPEexXuM YAJIMHEHWUA WMMyfbca,
npu 3TOM 3HadyeHune <«0» YpOBHA yAepXaHUsd COOTBETCTBYET
yAepXaHuto cocTosdHns «0» Ha Bxoae, 3HaveHue «1» - yaepxxaHuio
COCTOSAHUA «1>»;

B pexunme «TPUTTEP» n «CHETYUK>» umndposble BXOoAbl UMEIOT HACTPOMKY
aKTUBHOro poHTa BXOAHOro curHana (nepegHun/3agHun).

B pexume <«TPUITEP» no akTMBHOMY pPOHTY BXOAHOrO CUrHasna
COOTBETCTBYHOLWMN BUT perncrtpa COCTOSIHUS BXOLO0B YCTAaHABNIMBAETCHA B «1».

B pexume «CHETHUNK» no akTMBHOMY (DPOHTY BXOAHOIO CMrHana 3HayeHune
COOTBETCTBYIOLWEro perncrpa cHéTtumka Bxoaa yBenmuymeaeTcsa Ha 1.

MakcuManbHasa 4yactoTa UMMNyJ/1bCOB, AETEKTUPYEMAs HA «CYETHbIX» BXOAaxX
- fmax = 1 kl'u. Pa3psaHoOCTb cyeTumka — 2 6anTa.

Cébpoc 6UT COCTOAHMM BXOAOB B pexumax <«Bxoa» C yaepxaHuem u
«Tpurrep», nubo cbpoC 3Ha4YeHUN CYETYMKOB BXOAO0B B pexume «CyeTymk»
OCYLLECTBNSETCA 3anucbio «1» B CoOTBeTCTBYOWMN 6UT pernctpa cbpoca
COCTOSIHUI BXOAO0B.

HacTtponka pexuma paboTbl M  NapaMeTpoB  UMPPOBbLIX BXOAOB
BbIMNO/IHAETCA C nNOMOLWb nporpammHoro obecnedyenns (MO) TJIK wnu
cneumanbHOM yTunuTbl. Bce HacTponkn coxpaHstoTcs B EEPROM moayns.

Bce undpoBble BXOAbl UMEKOT rasibBaHUYECKYO U30M58UUI0, dNEeKTpuyeckas
NMPOYHOCTb nlonaumm - He meHee 500B.

CoctosHMe Bcex UuMmdpoBbiX BXoAoB AybnupyeTca CBeTOAUOLAHbIMU
WHAWKaTOpaMu Ha nuueson naHenu moayna CPU-1. MHaukaumsa oTobpaxkaer
dakTnyeckMn curHan Ha BXode MOoAyfndA, a He ero ortobpaxeHue B
COOTBETCTBYHLWEM peruncrpe.

1.3.4 XapakTepuctnkm undpoBbIiX BbIXOL0B

Lindposbie BbIXoabl cooTBeTCTBYOT TpeboBaHmaMm MOCT IEC 61131-2-2012
Ha TokonoAawLline UMdpoBblie BbIXOAbl MOCTOAHHOINO TOKa U UUEPPOBbLIE BbIXOAbI
Ha 3N1eKTPOMEeXaHNYeCKuX pere.

Moaynb CPU-1 conepxuT 2 BbIXOAa Ha 3NeKTpoMexaHu4yeckux perne, n 8
LMPPOBbIX 3aLMLEHHbBIX TOKOMNOAAOLWNX BbIXOA0B NOCTOSHHOIO TOKa.

XapaKTepuCTUKU BbIXOA0B NOCTOSIHHOIO TOKa yKa3saHbl B Tabnuue 3.



Tabnuua 3 - Paboune ananasoHbl HAaNPsSIX)KEHUN U TOKOB AN LMPPOBbIX
BbIXOA40B MOCTOSIHHOIO TOKa

XapakTtepucTuka 3HauyeHune NMpuMevyaHue

HoMunHanbHoe HanpsaxeHue, B 24

MakcmManbHO AoNyCTUMOeE Hanpsi)keHne, B 30

HoMunHanbHbIN TOK, A 1,5

MakcmMManbHbI NPOAOMXUTENbHBLIN TOK, A 1,8

MaKCUManbHbI UMMYALCHbLIN TOK, A 9 AnvitenbHocTe MMNynbca 10 Mc
Tok cpabaTbiBaHMs 3awmTsl, A 9

MNapgeHune HanpsxxeHus, B, He 6onee 3

TOK yTeuKM 3aKpbITOro BbiIXoda, mA, He 01

6onee !

3HayeHns, YyKasaHHble B Tabnuue 3 npuBedeHbl AN HOPManbHbIX
Knnmatuyeckmnx ycnosun (t = 23 °C).

3aWnNTHLIA  2NeMeHT 4dBnseTcs obwmM ansg BCeW rpynnbl  BbIXO40B
NOCTOSAHHOIro Toka (8 wT.). MNpn neperpy3ke OH OrpaHUYMBAET N OTKIOYAET TOK
B HarpysKe BCen rpynnbl 3TUX KaHasoB.

Mpy noBbilWeHUN TeMmnepaTypbl OKpYXawLwWen cpeibl BOKPYr 3alUMTHOro
aneMeHTa, BpeMs cpabaTbiBaHMS OrpaHMYeHuns ToKa - YyMeHblaeTcs. [lpu
NOHMXXEHUN TemnepaTypbl OKpyXatlLllen cpeabl BOKPYr 3alWUTHOrO 3/1eMEHTa,
BpeMs cpabaTbiBaHMS OrpaHUYEeHUs TOKa — yBenMymBaeTCs.

CpabaTbiBaHWe 3alWMTHOrO 3/1EMEHTa Mo NpeBblleHnto Toka (neperpyske)
oTobpa)kaeTcs B permcrpax Moayns.

3aWNTHLIA  371EMEHT  ABNseTCd  CcaMoBOCCTaHaBnmeawwwummca. [llocne
YCTPaAHEHUS neperpyskun pexnmMm BOCCTAHOBMEHMS paboTbl KaHana 3aBUCUT OT
HaCTpPOMKWN perncrpa pexuma pydHoro cbpoca K3 AUCKpPeTHbIX BbIXOAOB.
Bo3MOXHbI ABa peXXnMa BOCCTAHOB/IEHUA:

— aBTOMAaTU4YeCKOe BOCCTAHOBJIEHME MPU OTK/IKYEHHOM PEXUME PYUYHOro
cbpoca K3 ANCKpETHOro BbiXoAa;

— MNPUHYAUTENBHOE BOCCTAHOBIEHMNE MPU BKIIOYEHHOM PEXUME PYYHOrO
c6poca K3 [AUCKPETHOrO BbIXOAA TMPOU3BOAUTCA  3anucbio «1» B
COOTBETCTBYWOLWMA OBUT peructpa cbpoca 3awuTbl K3 ANCKPETHbIX
BbIXOJ0B.

HacTtpoinka pexunma py4dyHoro cbpoca K3 BbinonHatTca ¢ nomowbto MO MJIK
WU creunanbHON YTUINTSI.

ABa umdpoBbIX Bbixoda MOCTOssHHOro Toka DO3 u DO4 noapep>xuBatoT
NOMMMO pexumMma CTaHAapTHOro uUM@POBOro BbIXOA4A PEXUM  LNPOTHO-
nmnynbcHon moaynsuum (LLWAM). Pexum LWNM wmnmeetr aBa pexmma paboTbl:
HenpepbiBHbLIAN (06bI4YHbIM LLUMM) 1 pexum cepun MMNynbCoB, B KOTOPOM MOXHO
3aZaTb HeobxoamMoe KONMYeCTBO BbIXOAHbIX MMMNYNbCOB. KpoMe 3Toro, npwu
OOQHOBpPEMEHHOM 3anycKke 3TUX KaHasloB B pexuMe cepum UMMNybCOB MOXHO
3a/1aTb 3a4epXKKy CcTapTa nepsoro nMmnynoca DO4 oTHocuTenbHO DO3.

XapakTepuctnkm u napameTpbl pexuma UMM npuseneHsl B Tabnuue 4.



Tabnuua 4 - Xapaktepuctuku pexmnma LLINM

XapakTepucTtmka 3HauyeHue NMpumeyaHue

LLlar HacTpoWKM BpeMEHHbIX NapaMeTpoB,

0,1
MC

MakcuManbHas 4acTtoTa BbIXOAHbIX

5
uMnynbcos, Ky
OTHOCUKTEeNbHas NOrpewHoCTb 3a4aHuns <1.0%
BPEMEHHbIX MHTepBanoB, % -
MapameTpbl HacTpoiku LLUINM Mo ymonyaHuo
HenpepblBHbIN Un cepus N
Pexxnm paboTebl pep P HenpepbiBHbIN
MMNYJ/1bCOB

3anuncblo «1» nnu
nHBepcmern buta B

3anucbo «1»
pErncTpe 3anycka cepmm

PexuM 3anycka cepun UMMybCOB

MMNYNbCOB

KonnyectBo nMnynbLCoOB B pexuMe cepuu

y P P 0..65535 1
MMNYyNbCOB
AnnTenbHOCTb MMNynbca, MC 0...6553,5 0,1
Mepuoa nmnynbca, MC 0...6553,5 1
ONnTenbHOCTb 3a4epXXKnN cTapTa nepBoro MakcuMasnbHas
nmnynbca DO4 oTHocuTenbHo DO3 npu mx OJINTENBbHOCTb 3a4EPXKN 0 MC
OAHOBpPEMEHHOM 3anycke B pexume LLINMM He bonee ANUTENbHOCTH
cepum MMNynbCcoB nepunoga DO3

Hactponka pexumoB LWWM BbinonHgetca ¢ nomowbto O TJIK wmnu
crneuvanbHON YTUNUTDI.

XapaKTepucTuKn BbIXOAOB Ha 3nekTpoMmexaHudeckmx pene DO1, DO2,
npueeneHbl B Tabnuue 5.

Tabnuua 5 - Paboune ananasoHbl HaNpPsX)KEHUN U TOKOB AN LMdpOBbIX
BbIXOAOB Ha 3/1IEKTPOMArHUTHbIX pesie

XapakTtepucrtuka 3HauyeHune MNpumeyaHne

MakcumanbHoe KoOMMyTUpyemoe HanpsikeHue AC, B 250

MakcumanbHoe KoOMMyTUpyemoe HanpsixkxeHue DC, B 220

MakcuManbHbIA TOK MPOAO/IKUTENBHOW Harpysku, A 2

MakcuManbHbIi KOMMYTUPYEMBbIN TOK, A 2

MakcuManbHas KOMMyTUpyeMas MOWHOCTb, BA/BT 62,5/60
ooooo | BT P

MWHUManNbHbIA 31IEKTPUYECKNIA peCcypC KOHTAKTOB

(pe3ucTmBHas Harpyska), LUMKNIoB 125B DC/ 0,24A
500000 30B DC/ 1A

LindpoBbie BbIXOAbl Ha 3/1EKTPOMArHUTHLIX pesie AOJIKHbl NPUMEHSATbCS C
BHEWHMMM  3aLUTHLIMKM  YCTPOMCTBAMKM, TOK cpabaTbiBaHUA  3aLUMTHOrO
ycTponcTea He 6onee 5 A.

Lindposbie BbIXoAbl MOCTOSAHHOINO TOKA MMEIOT rajibBaHMUYECKY0 U30/5UNIo,
3/1eKTpmnyeckas rnpoYHOCTb nsonsaumm - He meHee 500B.

LndpoBble BbIXOAbl Ha 3N1eKTPOMarHUTHLIX pesie UMeT rasbBaHUYECKYHo
MU30/18UMI0, IN1eKTpMYeckasl NMpoOYHOCTb nsonauum - He meHee 1000B.



Ha nuueson naHenu MoAynA pacnoJiIoXKeEHbl CBETOAMOAHbIE UHAWKATOPbI
ANCKPETHbIX BbIXO40B. OHun 0To6pa>|<ar0T COCTOAHME yNnpaBnAawLWwero CMrdajaa Ha
MCNOJTHUTEJIbHbIE 3J1IEMEHTDI (pene, TpaH3VICTOpr) ANCKPETHbLIX BbIXOA0B, a HE
nXx cbaKqueCKoe BbIXO4HOE COCTOosiHMe. CBeTslleecs COCTOSSHME uHAuKaTopa
0To6pa>KaeT Haln4yme ynpasndarwwero CnMrHaria.

1.3.5 XapaKkTepunCTmMkKn aHanoroBbliX BX040B

XapaKTepuUCTUKN aHaNoroBbiX BXOAOB COOTBeTCTBYIT TpeboBaHusam [OCT
IEC 61131-2-2012 n Tabnuue 6.
Konnyectso aHanorosbix Bxogos moayna CPU-1 - 4 wr.

Tabnuua 6 - XapakTepucTMKM aHanoroBbiX BXO40B

XapakTtepucTuka 3HauyeHune NMpuMevyaHue
4..20 MA

Adnana3oHbl BXOAHbIX CUTHANoB 0...5B

0..10B
BxoaHon nMnegaHc ans agvanasoHa 4...20

270
MA, OM, He bonee
BxoaHon nMmneaaHc ana ananasoHos 0...5B

10
n 0..10B, kOM, He MeHee
Mpenen npuBeaeHHON NOrpPeLWHOCTU <+0.1% Bo Bcem gmanasoHe paboumnx
M3MEpPEeHUA Hanps>XeHnsa 1 Toka - yCnoBui
PazpsaaHocTb AL, 6ut 14

MocnepoBaTenbHOro
MeTton npeobpazoBaHus SAR A
npubanxeHus
MakcuManbHbIi BXOAHOW TOK B pexume 30 OrpaHn4yeH BCTPOEHHbIM
M3MepeHus Toka, MA 3/1IEMEHTOM 3aWmThl
MakcuMasnbHOe BXOAHOE HanpshXeHue B 30 OrpaHn4yeHO BCTPOEHHbIM
pexuMe n3MepeHnsa HanpsikeHms, B 3/1IEMEHTOM 3alWMThI
ManasoH HaCTPOMKM NOCTOSIHHOMN BpeMeHun

A P P 0..65535 LWar 5mMc
undposoro puabTpa, Mc

MNepekntoyeHne amanasoHOB BXOAHbIX aHANOroBbiX CUrHaNOB M HACTpoMKa
UMPpoBbIX GUNLTPOB NPOU3BOAUTLCA WMHAMBUAYANbLHO ANS Ka)XXAOoro KaHasna C
nomouwbio MO MJIK nnm cneunanbHOW YTUINTSI.

AHanorosble BXOAbl MMEKT rajrbBaHMYECKYI0 W30MAUMI0, 3NeKTpuyeckas
NMPOYHOCTb nlonaumm - He meHee 500B.

AHanorosble BXOAbl UMET BO3MOXHOCTb KannbpoBku nNpu Npon3BOACTBE U
3KcnyaTaumm, KannbpoBOUHbIe KO3 dUumeHTbI COXpaHATCH B
SHEeproHe3aBMCUMOWN MaMATN MOAYNS.

1.3.6 XapaKTepuUCTUKN aHaNoroBbIX BbIXOA0B

XapaKTepuCcTMKM aHanoroBbIX BbIXO4OB COOTBETCTBYIOT TpebosaHuam TOCT
IEC 61131-2-2012 v Tabnuue 7.
Konunyectso aHanorosbix Bbixogos moaynda CPU-1 - 2 wr.



Tabnuua 7 - XapakTepuUCTUKKM aHanoroBbIX BbIXO40B

XapakTtepucTuka 3HaueHune MpunMmeuaHue
dnana3oH 3aaaHuns BbIXOAHbIX CUTHANO0OB 4..20 MA
ConpoTuBIEHNE Harpy3ku Ans aAnanasoHa
600
4..20 MA, OM, He bonee
Mpenen npuBeseHHON NOrPeLWHOCTU <+0.1% Bo Bcem gmanasoHe pabouunx
= =Y

3a4adHuA HaNpAXeEHUA U TOKa YCﬂOBMVI

PazpaaHocTtb LIAM, 6uT 12

BpeMs yCTaHOBKM MOJIHOMO AMana3oHa

25
M3MEHEeHMsa curHana, He 6onee, MKC

AHasnoroble BbIXOAbl C TOKOBbIM BbIXOAHbIM CUrHasjsOM 3awMULleHbl OT
pa3MblKaHUA Lenu Harpysku.

AHanorosble BbIxoabl B Moaysne CPU-1 pabotaloT OT BHYTpPEHHero
NCTOYHMKA NUTaHNA MOAYyNS.

AHanoroBble BbIXOAbl MMEKT raJibBaHMYECKYO U30JIAUMIO, 3/1eKTpUYeckas
NMPOYHOCTb n3onsaumm - He MmeHee 500B.

AHanorosble BbIX0Abl UMEKT BO3MOXHOCTb KannmbpoBKM Npun Npon3BOACTBE
M 3Kcnslyataumm,  KanmbpoBO4YHble  KO3IMMMUUMEHTbI  COXPaHSIOTCS B
SHEeproHe3aBMCUMOMN MNaMsATH.

1.3.7 XapakTepuctnkm nHtepdencos nepegaym AaHHbIX

Moaynb npoueccopHbin CPU-1 copepxutT cneaywuwme uHTepdencol
nepegayn gaHHbiX: Ethernet, USB, Wi-Fi, RS-485, wnHa BBOAa/BbIBOAA.
NHTepdenc Ethernet nMmeeT cneaytouwme xapakTepuCcTmKmn:
— craHaapt - IEE 802.3u;
— CKOpoCTb nepegayn — 10/100 Méut/c;
— aBToMaTuyeckoe onpegeneHne MDI/MDI-X;
— MaKcumManbHas AsamHa cermeHta - 100mMm;
— Tun kabens - UTP cat5;
— pa3beMm - RIJ-45;
— unHauKaumsa - ceetoanoabl «Cetb», «ObMeH»
— npoTtokonbl obMeHa - Modbus-TCP (Master, Slave), cneuuanbHble
NPOTOKO/IbI.
NHTepdenc USB nmeeTt cnegyrowme XxapakTepucTuku:
— CcTaHpapTt - USB v2.0;
CKOpoCTb nepegauun - LS, FS, HS, 1,5/12/480 Méut/c;
TMN nopta - Host;
— pa3beMm - Type-A.
NHTepdenc Wi-Fi umeeT cnegyolime XxapakTepucTUKK:
— cTangapt - IEEE 802.11 b/g/n;
— noJsioca paanoyacrtoT - 2400—2483,5 Mly;
— npoTokosnbl wndposanmna - WEP, WPA, WPA2, WPA2-Enterprise;
— wnHankauus — ceetoanon «Wi-Fi»;
—  BKJIlOYEeHUe/oTKAtoUYeHNe — KHonka «Wi-Fi»;
— QaHTEeHHa — BHYTpPEHHSsS.
NHTepdenc RS-485 nmeet cneaytowme XxapakTepUCTUKK:
— CcTaHpapt - EIA-485;



—  pexwuM nepepayv - NonyaynneKCcHbIn;

— CKOpOCTM nepepayn (HacTtpamBaeTcs nporpamMmHo) - 115200 6ut/c,
38400 6uTt/c, 19200 6buTt/c, 9600 6UT/C, 4800 6BUT/C, 2400 6UT/C,
1200 6ut/c;

— MOAKAKYeHne cornacyrLlero pesncropa — nepeMblyKon;

— TrasibBaHuM4ecKas W30Mauus, 3MeKTpuyeckasi MpoYHOCTb, He MeHee -
5008B;

— MHAMKaumsa — ceetoamonbl «Rx», «Tx»;

— npoTokonbl obMeHa - Modbus-RTU (Master, Slave), cneuuanbHbie
NPOTOKONbI.

NHTepdenc BBoaa/BbiBOAA LWKMHbI pacClUMpPEeHUss OCHOBAH Ha WHTepdence
RS-485 co cneayowmmMm XxapakTepmucTmkamm:

—  pexuM nepenadun - NnonyaynaeKCcHbIn;

— CKOpOCTM nepegauun - 1 Méut/c;

— MNOAK/IIOYEHME cornacyrouwero pesmctopa — nepemMblYKon;

— npoTtokon obmeHa — Modbus-RTU.

1.3.8 XapaKTepuUCTUKN 3/1eKTPOnnUTaHuns

Moaynb CPU-1 nutaeTcsa OT MCTOYHMKA MOCTOAHHOIMO TOKa C HOMUHAJIbHbIM
BbIXOAHbIM HanpsixeHnem Ue=24 B, Cc A0ONYCTUMbIMU OTK/IOHEHUSMU OT MUHYC
15% po nntoc 20% (20,4 B...28.8 B).

MoTpebnsaemMbin TOK MOAYyNs MPU HOMUHANBLHOM HAMNpPsXXeHUU MUTAHUS He
6onee 300MA.

Moaynb obecrneumBaeT nepeaady HanpsxeHus nutanuma (24B) Ha wuHy
BBOAA/BbIBOAA ans nUTaHus Moaynewu paclunpeHus. Konunuectso
NoAKIOYEHHbIX K Moaynto CPU-1 moaynen paclwumpeHns He A0/IHKHO npeBblwaTtb
10, ans moaynen wupuHonm 35,6 MM, u He 6bonee 5, ans moaynem WMPUHOMN
53,6 MM,

Mexay WCTOYHWMKOM TnMUTaHMA WU MoAayNnemM Ao/keH ObiTb YyCTaHOBNEH
nAaBKMM npeaoxpaHnTenb C HOMUHANbHbIM TOKOM, BbIYMUCASIEMbIM NO popMyne:

n
Inom = 2,0><ZIei
i=1

roe Iei — noTpebnsemMblt TOK YCTAHOBNEHHbIX B JIMHENKY MOAYNEN.

Moaynb MMeeT 3aWuTy OT HEBEPHOM MOASAPHOCTU MOAKIKYEHUS NUTAHUS,
NOAK/OYEHME NUTAHUSA C HEBEPHOM MNONSAPHOCTLIO He MpuBOAUT K ero
NOBpPEeXAEHUIO.

Moaynb wMMeeT 3aWuTy OT MpeBbIWEHUS HanpsXeHuUs MnuTaHusa, nopor
cpabaTtbiBaHua 3awmtbl - 30 B. Tlpu cpabaTbiBaHUM 3awWwnTbl  pe3Ko
yBenuMuMBaeTcsa TOK noTpebneHus, 4to AO/DKHO MNpUBECTU K cpabaTbiBaHUIO
BHELUHEN TOKOBOWM 3alunTbl (MJaBKOro NnpeaoxpaHuTens).

Moaynb BblAep>XUBaeT NpepbiBaHWE NMUTaHUA Ha BpeMsa He 6onee 10 Mc 6e3
HapyLweHnsa MGYHKLMOHUPOBAHUA.

1.3.9 Ycnosuga akcnnyaTtaumm

Moaynb CPU-1 npurogeH ang skcrjiyataumm B TeMrnepaTypHOM Auana3oHe
MUHYC 40°C...nac 55°C, n oTHocuTenbHOM BRa)kHoctn oT 10% Ao 95% 6es
obpa3oBaHuS KOHAeHcaTa.



Moaynb npurogeH Ansa aKcnayatauuum Ha BbicoTe Ao 2000 M Haa YpOBHEM
Mops.

Moaynb, cornacHo OCT IEC 61131-2-2012, BblaepXxuBaeT B rpouecce
3KCNayaTaunum cuHycomganbHyo Bubpauuio B COOTBETCTBUU C TpeboBaHMAMMU
yKasaHHbIMK B Tabnuue 8.

Tabnuua 8 - YCTONMUNBOCTb K CMHYyCcOMAaanbHOW BUbpaunm

YacToTHbIN
AvanasoH, Ny

HenpepbiBHaA

BU6paums Cny4yaHas Bubpauusa

5<f<8,4

CmeweHune 1,75 mm
NnOCTOsIHHas aMnNAMTyaa

CmeweHue 3,5 um
NMOCTOSIHHasa aMnNAuTyaa

8,4<f< 150

YckopeHune 0,5 g
NOCTOSIHHas amMNauMTyaa

YckopeHne 1,0 g
NOCTOSIHHasa aMmnauTyaa

Moaynb BblAep>XWBaAeT B MNpouecce 3KcnayaTtauumm MnoayCuHycomaanbHble
yaapbl amMmnautygom 15 g, ANnTenbHOCTbO 11 MC B KaxaoW M3 Tpex B3aWMHO
nepneHanKynsapHbIX OCEN.

1.3.10 Xapaktepuctnku 2MC

Moaynbe CPU-1, B cootBetctBum ¢ FOCT IEC 61000-6-4-2016, wumeet
npeaesibHble 3HAaYEHUS SMUCCUMM B OFOBOPEHHbIX YacCTOTHbIX AMana3oHax, He
6onee ykasaHHbIX B Tabnuue 9.

Tabnuua 9 - NpeaenbHble 3HAYEHUS 3MUCCUU

YpoBEeHb YXECTKOCTHU YpoBEeHb >XECTKOCTHU
YacTtoTHbIN HOPMAaTUBHBbIN. AOMOJIHUTEJNIbHbIN.
MopT
Avana3soH (PaccrosiHue (PaccrosHue
namepexHusn - 10m) nsMmepeHusa - 30m)
MopT 30-230 M 40 pb (MkB/M) 30 ab (MkB/M)
Kopnyca 4 KBasuMNMKoBOE 3Ha4YeHue KBa3uNMKOBOE 3Ha4YeHue
(nomexu ot 230-1000 Mry 47 nb (MkB/M) 37 ab (MKB/Mm)
n3ny4vyeHus KBasuMNMKOBOE 3HAYeHUE KBa3MMNUKOBOE 3HaYeHue
Moaynb, cornacHo rOCT 30804.4.2-2013, yCTOMNYnB K

3/1eKTPOCTaTUYECKNM pa3psiaaM B COOTBETCTBUU C TpeboBaHUSMU YKa3aHHbIMU B
Tabnuue 10.

Tabnuua 10 - YCTOMUYMBOCTb K 3/1eKTpPOCTaTUYECKUM pa3psnam

Kputepuit
MopTbl YpoBeHb
op UcnbiTaHua pose o OUEeHKMU
NPUNOXKEHUNA ncnbiTaHUM
pe3ynbTaTtoB
Kopnyc, kHonkw, KOHTaKTHbI 14 kB
WHTepdelicHble paspsa K B
nopThl C N
CoeANHUTENSAMM Bo3aywHsin paspag +4 kB

Moaynb, cornacHo FOCT 30804.4.3-2013, ycTOoM4YMB K paanO4acTOTHOMY
S3N1IEKTPOMArHUTHOMY MOS0 B COOTBETCTBMM C TpeboBaHMAMU YyKa3aHHbIMU B
Tabnunue 11.



Tabnuua 11 - YCTOMYMBOCTb K 2N1€KTPOMarHMTHOMY MOS0

[InanasoH YpoBeHb Kputepuit
Bua nanyueHus 4aCTOT McnbiTaHm OLIEHKMU
Z pe3y/sibTaToB
AmnnutyaHas moaynsaums 80% 2,0- 2,71y 1 B/m
1kl cMHycouaanbHom GopMbl 1,4-2,010Ty 3 B/m A
80 - 1000 MI'y, 10 B/m

Moaynb, cornacHo OCT P 51317.4.6-99, ycTtomumB K KOHAYKTUBHbIM
paguMo4yacToTHbIM MNoMexaM B COOTBETCTBMM C TpeboBaHMAMKM YyKas3aHHbIMU B
Tabnnue 12.

Tabnuua 12 - YCTOMUYMBOCTb K KOHAYKTUBHbBIM pagMo4acTOTHbIM NOMexam

Kputepui
Bua usnyyeHusn Avanazon yPOBeHb., OLIeHKM
yacrtoTt ucnbiTaHUM
pe3ynbTaTtoB
o)
AMNNUTYAHas MOﬂ,ynFlel,Mﬂ 80% 150 kY - 80 MIy 3B A
1kl'y cMHycouaanbHOn opMbl

Moaynb, cornacHo OCT 30804.4.4-2013, yCTOMYMB K HAHOCEKYHAHbIM
MMMNYNbCHbIM MOMEeXaM B COOTBETCTBUU C TpeboBaHUSAMM yKa3aHHbIMK B Tabnuue
13.

Tabnuua 13 - YCTOMUYMBOCTb K HAHOCEKYHAHbIM UMMYJ/IbCHbIM NOMexXaMm

Kputepui
YpoBeHb
MopTbl NpunoXxxeHuns . OLl€HKM
McnbiTaHUMN
pesy/ibTaTtoB
NHTepdelcHblie nopThl 0,5 kB
MopTbl LMEPPOBLIX BXOA0B/BbIX0OA0B 0,5 kB B
MopTbl @aHaNOroBbIX BXOA0B/BbIX0408B 0,5 kB
MopT nuTaHus 0,5 kB

Moaynb, cornacHo FOCT P 51317.4.5-99, yCcToMuMB K MWUKPOCEKYHAHbIM
MMMNYNbCHbIM MOMeXaM B COOTBETCTBUU C TpeboBaHUSAMM yKa3aHHbIMK B Tabnuue
14.

Tabnuua 14 - YCTOMYMNBOCTb K MUKPOCEKYHAHbIM UMMYJ/IbCHbIM NMOMexaMm

MopTbl YpoBeHb Kpurepun
. OLIEHKM
NPpUNOXXEeHUNA ncnbiTaHUM
pe3ynbTaTtoB
MopT nNuTaHus 0,5 kB/CM/DM B

1.4 CocTtaB nspnenusa
KomnnekT noctaBkn Mmoayns npoueccopHoro CPU-1 npuBeaeH B Tabnuue 15.
Tabnuua 15 - KoMnnekT nocraBku

HauMmeHoBaHue 0O603HauyeHue Konunuecrtso
Moaynb npoueccopHbin CPU-1 MKNK.421243.001-01 1

MacnopTt MKNK.421243.001-01 MNC 1




1.5 YctrpoucrBo u paborta usgenun

1.5.1 ApxuTeKTypa CUCTEMbI

MNJIK OptilogicL ctpontcs no MoAy/AbHOMY MPUHUMOY WU MOXET MMEeTb B
CBOEM COCTaBe MoAy M, NpuBeaeHHble B Tabnuue 16.

Tabnuua 16 —Moaynu MNJIK OptiLogic L

HauMeHoBaHue Mmoayneiu 0O603HaueHue Al AO DI DO
Moaynb npoueccopHbin CPU-1 MKNK.421243.001 4 2 20 | 8T+2P
Moaynb npoueccopHbin CPU-2 MKNK.421243.002-00 - - - -

Moaynb npoueccopHbii CPU-2-01 MKNK.421243.002-01 - - - -
Moaynb npoueccopHbiin CPU-3 MKNK.421243.002-02 4 - 12 | 4T+2P
Moaynb aHanorosoro eeoaa Al-4 MKNK.421243.003 4 - - -
Moaynb aHanorosoro eeoaa Al-8 MKNK.421243.004 8 - - -
Moaynb aHanorosoro Bbieoga AO-2 MKNK.421243.005 - 2 - -
Moaynb aHanorosoro BbiBoga AO-4 MKNK.421243.006 - 4 - -
Moaynb auckpetHoro eeoga DI-8 MKNK.421243.007 - - 8 -
Moaynb auckpeTtHoro esoga DI-16 MKNK.421243.008 - - 16 -
Moaynb auckpeTHoro BbiBoga DO-8 MKNK.421243.009 - - - 8T
Moaynb anckpeTtHoro Bbisoga DO-16 MKNK.421243.010 - - - 16T
Moaynb pacwupeHus WwuHbl BE-1 MKNK.421243.011 - - - -

- Al - KaHanbl aHaJI0roBoro BeBOAa;

- AO - KaHanbl aHanorosoro BbIBOAA;
- DI - KaHanbl UMPpPOBbLIX BXOAO0B;

- DO - kaHanbl UMpPoBbIX BbIXOAOB;
- T — TPaAH3MUCTOPHbIN BbIXOA;

- P — penenHbin BbIXOA,.

MNJIK OptilogicL coaep>xaT npoLeccopHble MoaynM, MOAY/IM BBOAA/BbIBOAA U
MOAY/ b pacClUMPEHUS LUNHbI.

NMpoueccopHble wmoaynun CPU-1, CPU-2, CPU-2-01,CPU-3 gBnfatoTCH
nonHoueHHoiMn TJIK ¢ onpegeneHHbiM HabopoMm (unm 6e3) KaHanos
BBOAA/BbIBOAA U OT/INYAKOTCA APYr OT Apyra HAabopoM anmnapaTHbIX pecypCoB.

Moaynu BBOAa/BbiBOAA CNyXaT AN paclMpeHUs KoaumyecTtsa M TUMOB
KaHanoB MoAynen MNpoLEeCcCOpHbIX, HO MOryT MCMNOJ/1b30BaTbCs M aBTOHOMHO,
6byayun  NOAKOYEHHbIMM K  LUEHTpasibHbIM  YCTPOMCTBAM  CTOPOHHUX
npoussoauTenen. Moaynu BBoaa/BbiBOAa noakMvatTca K moaynam CPU
nocpeAcTBOM BCTPOEHHOM WMWHbI BBOAA/BbIBOAA MNOCTPOEHHOM Ha 6ase
nHtepdenca RS-485 ¢ npotokonoM Modbus RTU. 3apgaHune agpeca moayns
NPOM3BOANTCS MOBOPOTHbIMKM  Mepek/sitYvaTens MM Ha NUUEBbIX  NaHensax
mMoaynen, avanasoH agpecos — 1...64.

BcTpoeHHble KaHanbl BBoAa/BbiBOAa Moaynen CPU-1 u CPU-3 normyecku
HaxoAsaTCa B aApecHOM MpPOCTPAaHCTBE WWHbI BBOAA/BbIBOAA, B BMAE MOAYNS C
dunkcmpoBaHHbIM agpecoM - 255. Kapta perucrtpos Modbus moayna CPU-1
npuBeaeHa B NpUIOXeHuun A,



Moaynb pacwmpeHus wuHbl BE-1 cnyXuT Ana noakn4vYeHua moayneu
K LWWHe pacwmpeHns npu yctaHoBke wmoaynen CPU wu

BBOJA/BbIBOAA
BBOAA/BbiBOAA Ha pa3Hbix DIN-penkax nnmn B pasHbix Wwkadax
PasnunyHble CTPYKTYypbl NMOCTPOEHUNA CUCTEMbI YNpaBaeHna Ha moaynax MJiK

OptilogicL npnBeaeHbl HA pUCYHKax 3 U 4.
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PucyHok 3 - YctaHoBka moaynsa CPU-1 c Mmoaynamu Beoaa/BbiBoaa Ha oaHon DIN-
penke
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PucyHok 4 - YctaHoBka moaynsa CPU-1 ¢ MmoaynsaMun BBoAa/BbiBOAA Ha pa3HbIX
DIN- penkax



1.5.2 OpraHbl ynpaBfeHus n nHamkKaumm

OnucaHune

COCTOAHUA

npeacrasneHo B Tabnuue 17.

MHANKATOPOB

moayna npoueccopHoro CPU-1

Tabnuua 17 - CoCTosiHME MHAMKATOPOB MoAY s

MHaunkartop/uBer Ha3HauyeHue Pe>xuMbl paboTbi
. CocTosiHMe UumndpoBbIX CBETUTCA NpU HAIMUYUM CUTHANA Ha BXoae
DI 1...20/3eneHbin undp P A
BX0/0B Moayns
. CocTosiHne undpoBbIX CBeTUTCS NpU HANMYUYMKN YNPaBASIOLWEro
DO 1...10/xenTbit undp P Uy P t
BbIX0/J0B CUrHasa Ha BbIXOAHOW Lienn Moayns
. CocTosiHMe uenem CBeTnTCsa nNpu paboTe BHYTPEHHUX
MNT/KpacHbIn H pn p yTP
NMUTaHus NCTOYHUKOB NMUTaHUA MoAys

CocTosiHMe obMmeHa no

Muraet npu obMeHe gaHHbIMKU NO WKWHEe

OBMEH/3eneHbIn
WMHe BBOAA/BbIBOAA BBOJa/BblBOAA
CocTosHue MuraeTt Kaxablin unkn paboTbl cpeabl
PABOTA/XenTeIn YNpasitoLlen ncnonHenmna Kackag-CAY 4.0
nporpammel
Wi-Fi/3eneHbin COCTOQCV?_GF:V'OAYM CeeTuTCsa npu BkAo4eHHOM Moayne Wi-Fi

USB/»xenTtbin

CoctosiHne nopta USB

CeeTuTtcsa npm obMeHe faHHbIMU C MOPTOM

USB
CocTosHue CBeTuUTCS Npn nepegaye AaHHbIX U3 MopTa
Tx/3eneHbin «MEPEOAYA» nopTa RS-485
RS-485

Rx/>»xenTbin

CoctossHune «MPUEM»
nopta RS-485

CBeTunTCs Npu npueme AaHHbIX B NopT RS-
485

Ha nuueson naHenu MoAynsa pacrnosioXXeHbl KHOMKU, UMeELWMeE cneayrouimne

dyHKUNN:
— KHonka Wi-Fi - KHOoMnKa BK/IKOYEeHUA BCTpOeHHOro paguomoanynsa Wi-Fi;
— KHonka USB - kHonka nHuuuunpytowasa obmeH no nHtepdgency USB.
KHOMKM noapepXuBalT AaHHble QyHKUuMm npu  pabote Moayns,

yaep>XxunusaHuve nobon M3 KHOMOK B HAXXaTOM COCTOSAHUM B MOMEHT BKJ1HOYEHUSA
NMUTaHUSA NpMBOAUT K COPOCY MONb30BaTENbLCKNUX HACTPOEK U BO3BpPATy MOAYyNSA K
3aBOACKMM YCTaHOBKaM.

Moaynb MpoueCcCOpPHbIM COAEPXUT MNEepeMbIYKN, KOTOpble AO/DKHbl ObITb
YCTaHOBJIEHbl B COOTBETCTBUWM C MpuMeHeHneM. [nsg Toro 4Tobbl U3MEHUTb
NnofIoXKeHWe rnepeMblyek HeobxoanmMo paszobpaTb KOpryc MoOAyns, BblIHYTb
COOTBETCTBYIOLLYIO MaaTy, MOCTaBUTb MepeMblYKkM B Tpebyemoe MnosioXeHue u
cobpatb Moaynb B obpaTHOM nopsaake. Moaynb CPU-1 copaepxuT paBe
Nosib30BaTes/IbCKUE MNEepPEMbIYKU, YCTAHOBJIEHHbIE Ha nMJaTe MopToOB MOAY/S
(MKWK.758.776.034).Mepemblukn  XP2 n  XP4  npeaHasHadeHbl  Ans
NOAKJ/IIOYEHNS COrnacywmx pe3nctopos (TepMMHATOPOB) B MHTepdencHble
nmHun RS-485-1 1 RS-485-2 cOOTBETCTBEHHO M NOKa3aHbl Ha pUCYHKe 5.
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PucyHok 5 - PacnonoxeHune nepembivek XP2 n XP4

paboTbl

nokasaHbl B Tabnuue 18.

B 3aBUWCMMOCTU OT MeCTa YCTAHOBKWU

Tabnuua 18 - YcrtaHoBka nepeMbluek XP2 n XP4

Pacnono>xxeHue nepeMbiUku

Pe>xxum

KoHTakTbl 1-2

TepMUHaTOpP OTKOYEH

KoHTakTbl 2-3

TepMunHaTOP NOAKNOYEH

nepeMbivek

1.5.3 Ha3zHayeHMe KOHTAKTOB pa3beMOB MOAY/ 1S

Ha3sHauyeHne KOHTaKTOB pa3bemoB moayns CPU-1 npusBeaeHo B Tabnuue

19.
Tabnuua 19. HazHayeHMe KOHTaKTOB pa3beMoB
Mpynna KoHTakT Tun HasHaueHue NMpuMmevyaHue
+ Bxon Mnc NCToYHMKA NUTaHKUS
24B
- Bxon MWHYC UCTOYHMKA NUTaHUS
Moakno4yeHmne K nacy
o WU MUHYCY UCTOYHMKA
COM Bxopa SXG(')'L“;MB BXOA UNGPOBLIX NMATaHUSA B
DI A 3aBMCUMOCTM OT TUMa
BX040B
DI1...DI20 Bxon Lincdposble Bxoabl
All+.. Al4+ Bxog AHanoroBble BXOAbl - MOC
Al
All-... Al4- Bxopa AHanorosble BXoAbl - MMHYC |O6beanHeHbl B Moayne
DO1_DO01,
DO2_DO2 Bbixoa LUndpoBsbie BbIXOAbI NO KOHTaKkTbl pene
DO COM Bxoa O6bLwunin BXoa NUTaHUSA MoakntoveHme K nacy
UMb pPOBbIX BbIXOA0B NCTOYHMKA NUTAHUS
TpaH3UCTOpHbIE
DO3...D010 Bbixon Lincdposble Bbixoabl BLIXOZbI
AO1+,A02+ Bbixon, AHanoroBbIN BbIXOA - MJIOC
AO
AO1-,AO02- Bbixopn AHanoroBbIi BbiXod - MMHYC |O6beanHeHbl B Mogyne




1.6 MapkupoBka n nnoMmbuposaHue

1.5.1 MapkupoBka moaynsa BbinonHsaeTca B cootsetctBmm ¢ TOCT 18620-86 wu
COLEPXUT criegytolime Haanucum:

- HAMMEHOBaHMe Moayns;

- ycnoBHoe o603HaveHne Moayns;

- AaTy usrotosneHus (Mmecsau, roa);

- MOopsiAKOBbIM HOMep MoAyns MO CUCTeMe HyMepauuum npeanpuaTus-
N3roToBuUTENS;

- TOBapHbIM 3HAK NpeanpuaTUa-n3roToBuTens;

- Haanucb «CaenaHo B Poccnn»;

- €AMHbIN 3HaK obpalleHns npoaykumn Ha pbiHke EASC.

1.5.2 TnombuposBaHne ™Moaynsd nMpoOBOAUTCH 3aBOAOM-U3rOTOBUTENEM NpU
NPOM3BOACTBE UK 06CNYyXMBAOLWEN OpraHM3aumen npu akcnayaTayumu.

NMnomMbupoBaHMe OCYLLECTBASIOT Ha CTbiKe JINLUEBOW MaHenn ¢
OCHOBaHMEM KoOpryca HaKIeMBAHWMEM rapaHTUNHOW STUKETKM C JIOFOTUMOM
npeanpuaTMs — U3roTOBUTENS UK 06CNYXMBaKOLWEN opraHu3aumnen.

1.7 YnakoBka

Moaynb yrnakoBbIBaeTCs B cneumanbHO U3roTOB/IEHHYIO KapTOHHYO KOPObKY.
YnakoBKa 3awmuaeT Mmoaysb OT NoBpexXaeHuUin BO BpeEMS TPaHCNOPTUPOBKMN.
YnakoBka ANd XpaHeEHWs W TPaHCNOPTUPOBAHUA COOTBETCTBYET YCNOBUAM
TpaHcnopTtupoBaHusa «C» no NOCT 23170.

2 WCNOJZIb3OBAHMUE NO HASHAYEHMUIO

2.1 DKCnJlyaTaLlMOHHbIEe OrpaHU4YeHms

Moaynb npoueccopHblin CPU-1 poskeH 3KCNAyaTUMpoBaTbCA B YCNOBUSX,
OrOBOPEHHbIX B «TEXHUYECKUX XapaKTePUCTUKAX>.

MNpwn paboTe ¢ MoayneM onacHbIM NPOU3BOACTBEHHbLIM (PAKTOPOM SBASETCA
Hanps>keHne 220B, KoTopoe MoXeT 6biTb NOAKIIYEHO K penenHbIM LN poBbIM
Bbixogam DO1 u DO-2.

Mpwn akcnnyataumm mMoaynsa Heobxoammo cobnoaatb TpebosaHus «lpasun
aKCNayaTauum anNeKTpoyCcTaHOBOK noTpebutenemn».

2.2 MoaroroBka usaenms K UCNoJib30BaHUIO

2.2.1 PacnakoBbiBaHue

MNepen pacnakoBbiBaHMEM MOAYNS MOCAe XpaHEHUs ero npu TemrnepaType
oKpyxatuwero sosgyxa Humxe 0°C HeobxoaMMO BblaepXXaTb €ro B yrNnakoBKe He
MeHee 8 4acoB B NMoMeLWeHUn C NOSIOXUTENbHOW TeMnepaTypon Bo3ayxa.

BCckpbITb  ynakoBKy W Mpou3BeCcTM OCMOTp MoAyNs Ha OTCYTCTBUE
noBpexaeHun kopnyca.

MpoBepuUTb KOMMAEKTHOCTb U CEPUMNHBIA HOMEP MOAY/A Ha COOTBETCTBME C
AAHHbLIMW B NacropTe u3genus.



2.2.2 YCTaHOBKA M MOAKOYEHME

YctaHoBuTb Moaynb Ha DIN-penky. Perka foskKHa 6biTb NOAKAKOYEHa K
3aLMTHOMY 3a3eMJIEHMIO OTAESIbHbIM NMPOBOAHUKOM.

MoaKNoUNTE K MOAYNO NIMHUW MUTaHWUSA, Lenu KaHasioB BBOAA/BbIBOAA WU
nHTepdencHole kabenn. Ha pucyHke 6 npuBeaeH nNpuMep MNOAKIIOYEHUS
MoAy/ns C TOKOMPUEMHbIMM UMEPPOBbIMM  BXOAaMW U  ABYXMNPOBOAHbLIMU
aHanorosbIMU aatymkamm 4..20 MA.
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PucyHok 6 - lNpumep nogkntodeHna moaynsa CPU-1

B npumepe, npuBeAeHHOM Ha PUCYHKE, YC/IOBHO MOKasaHbl pa3gesibHble
NCTOYHUKKM nNnTaHma (UMN) gna Kaxxaoro Tmna BXOAHbIX/BbIXOAHbLIX CUIHAN0B, Ha
NpaKTUKe peKOMeHAYyeTCs WCMOoNb30BaTb OTAESIbHbIN UCTOYHWK A8 NUTaHuUS
MOAYNSA WU OTAENbHbIN AN NUTaHUs BCeX TUMOB MosieBbiX uenen. B cnydae
HebnaronpuaTHOM 3NeKTPOMarHUTHOM O6CTaHOBKWM peKOMeHAYyeTCs MPUMEHSATb
OTAENbHbIN UCTOYHUK AJ1S aHAN0roBbIX BXOAOB C MOAKOYEHNEM ero MUHYyCa Ha
3aLlUMTHYIO 3eM/to Yepes pe3uctop 1 MOM.




MoakntouyeHne umMdpoBbIX BXOA0B BO3MOXHO KaK B TOKOMPMEMHOM, TakK U B
TOKOMNoAawweM pexmnMme Kak rnokasaHo Ha puUcyHke 2.

BoiBoabl AIl-, AI2-, AI3- n AI4- aHanoroBbiXx BXOAOB 06beAMHEHbI B
mMoayne, 4to Tpebyetcsa yuyumTbiBaTb NpU MOAKAKYEHUM aHANOroBblX AATYMKOB.
CxeMbl MNoOAK/IIOYEHUSA pas/IMYHbIX TUMNOB AAaTUYMKOB K aHanoroBbiM BXO4aM
MOKasaHbl HA pUCYHKe 7.

. SN SRR SN SRR
AC/DC 24V / l l l |

OATYUKN -TEHEPATOPbI
TOKA NN HANPAXEHWNA

OBYXMNPOBOAHBIE AATHNKU —
TOKOBAA METNA 4...20 MA

PucyHok 7 — BapuaHTbl NOAK/IIOYEHUS aHA/I0roBbIX BXOA0B

Llenn ynpaBneHus, noak/atovYeHHble K penenHbiM Bbixogam DO1 m DO2
HeobXxoANMO 3alMTUTb NIABKUM NpefoXpaHuTesieMm.

MopkntoyeHne  unHTepdencos RS-485 HeobxoaMMO  BbIMOSIHATL B
COOTBETCTBUN C PUCYHKOM 8. JIMHUSA BblpaBHUBAHUA MOTEHLMANOB NPUMEHSAETCS
npu 60MblWIKMX PACCTOSHUAX MeXAy NpPUEMHUMKOM M nepegatynkoM. B cnyuae
HebnaronpusaTHoOM 3N1eKTPOMarHUTHOM 06CcTaHOBKM peKkoMeHAyeTCcs
NCMosib30BaTb 3KPaHUPOBAHHbIN Kabenb.

120 Om

-7 100w
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c Al JInHna BbipaBHMBaHMA

| ® ® ® | | ® ® @ | HOTeH/learIDB

PucyHok 8 - MNoakntoueHne nHtepdenca RS-485

Ona  noaknwyeHUss nonesbiX Lenen pekoMeHAyeTCd MUCNONb30BaThb
SKpaHWpOBaHHble Kabenu c 3a3zemMsieHnEM 3KpaHa Ha Bxoge B wkad MJK.



2.3 HacTtpouka n nporpaMMupoBaHue KOHTpoJusiepa

2.3.1 HactpoWka napaMeTpoB KOHTposisiepa ¢ noMouwbio Web-koHconu

Web-koHCONb — 3TO YAOOHbIN MHCTPYMEHT ANS NpoCMOTpa MHGOpMauun o
COCTOSIHUM  KOHTpOJJIepa W HACTPOMKM  ero napamMeTpoB, MCMNoJb3ys
cTaHAapTHbIn Web-6pay3ep nepcoHanbHOro KoMnbkoTepa nnm Hoytbyka.

Ona nogknodyeHns Kk Web-koHconu noakntouute KomnbtoTep (HOYTOYK) m
KOHTponnep K ogHon cetun Ethernet wnm noaknwuuTe KOHTpoOAep ceTeBbiM
kabeneM HenocpeACTBEHHO K KOMNbloTepy (HOYTOYKY).

2.3.1.1 OtkpbiTe Web-koHconun

3anyctute Web-6pay3ep un BBeaute agpec 172.16.101.125 B agpecHou
cTpoke U Haxmute Enter. OTkpoeTcs cTpaHuua BBOAA Napons Ans Bxoda B
Web-koHconb KoHTponnepa.

BHumaHne! Ecnu KoHTponnepy 3agdaH apyron IP-agpec, To BBeauTe ero
BMecCTo agpeca 172.16.0.125.

Haxmnte Enter. OTKpoeTcsa CcTpaHuua BBoAa naponsa ang sxopna B Web-
KOHCOJ/1b KOHTpo/iepa. Bua cTpaHuubl NnpeacTaBneH Ha pUCyHKe 9.

B o - B B . " a ® = X
A2 CPU-1-17216.101.125|LogOn X +

& C (O O Hezawnweno | 172.16.101.125/logon.htm a [+ ]
KaA Y Mporpammupyemblii kKoHTpoANEP
DCHOBAK B 1945 /A OptiLogic L

Bxog

BeeguTe MMA NoNL30BaTENA

Beegute napons

Boiitn

PucyHok 9 - Web-kKoHCcONb, CTpaHMua BBOAa Naposis.

BeBeante nmsa nonb3oBaTtens «admin», BBegute naponb «admin» (naponb
NO YMOAYAHUIO) N HAXMUTE KHOMKY «BONTU>».

BHUMAHWE! HactoaTenbHO peKkoMeHAYeTCAa WU3MEeHUTb Mnapofib Mo
yMon4aHuio an4a nonb3osatensd «admin» (n.2.3.1.15).

2.3.1.2 Haswurauymsa B Web-koHconu

Web-koHCONb - 3TO Habop CTpaHuu, Ha KOTOpbIX oOTobparaeTtcs
MHdopMaumMa O KOHTponnepe M ero Tekywue napameTpbl. Ha pucyHke 10
npeacras/sieHa rnaBHas cTtpaHuua.

Ons HaBuraumm no Web-KOHCONM KOHTposinepa npeaHa3sHayeHO MEeHK B
NneBon 4actun cTtpaHuubl. Mpn BbIbOpe KOHKPETHOro MyHKTa MEHK OTKpOoeTcs
COOTBETCTBYHOLWAs eMy cTpaHmua Web-KOHCOoMN.
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Ka A3 - Mporpanmpyensif KoHTpOATED
UCHOBAH B 1945 A Optilogic L

VH$opmaLms o KoHTponnepe

Kogfponnep

0 koHTponnepe

Craryc KoHTponnep
Cpeaa ncnonHeHnA Mogens: CPU
Jarpyaia KDH¢VWPEL‘”M I'\pnl.\e[(up: ARM Cortex-AS 536 Mﬂ.l
Beirpy3ka apxueos
KypHan OnepaTMEHaA NaMATe (SDRAM): 244 Mb
HacTpoiiku JHEeproHesaencuMmMas namaTe (FLASH). 256 MB

NokaneHan ceTe 3HeproHe3aBncvMan NamaTe (SRAM): 128 Kb

Zara v spewn

Kapra namartu: 7476

CUHXPOHKZALA EPENEHy

WWintoz Modbus »
VHTepgelicbl cBA3M

Toua gocTyna Wi-Fi

AAMUHUCTPUPOEIHUE MopT Ethernet: 1
nNapons agmuHNCTpaTopa Mopr RS-485: 7
VnpaBAeHMe HacTporikamm Hopr USB 2.0: .
OBHoENEHME NO

Mopyne Wi-Fi: 1

Mepezarpyzka
33B0ACKME HACTPOKY,

BCTpoeHHbIe BXO/bl/BbIXO/bl

Ludposbie Bxogs (DI): 20
AHanorosble BXoAbl (Al); 4
Ludposbie Bbixogsl (DO): 8T+2P
AHaNoroBble BbIX0AbI (AO): 2

PucyHok 10 - Web-koHconb, rnaBHas cTtpaHuua.

Ona Toro 4Ttobbl COXpaHUTb M3MEHEeHWs, cAenaHHble Ha CTpaHuue C
HacTpoMkamm, HeobxoaAMMO HaxaTb KHOMKY «[IpUMEHUTb HACTPOWNKWU» BHU3Y
CTpaHuubl. Ha pucyHke 11 npeacraBneH npuMep HACTPOEK C  KHOMKOM
«[MpuUMeHUTbL HacTpourku». MNpu nepexoae Ha APYryk CcTpaHuuy 6e3 HaxaTus
3TOW KHOMKWN U3MEHEHMUS COXPaHeHbl He byayT.
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KaA v MporpamMMupyemblii KoHTpoanEp
/ al OptiLogic L

ICHOBAH B 1945

KokTponnep JlokanbHas ceTb
O KoHTponnepe
Cratyc IP-agpec: 172.16.101.125

Cpeaa UCMOAHEHWA
IP-aapec (AOMONHWUTENbHBIA):
3arpy3ka koHGUrypauum Apec (A )

Eaipyakalapecs Macka noacetu: 255.255.255.0
KypHan
HacTpoiiku OCHOBHOW LUAKO3: 172.16.101.254

NlokankHas ceTh

Jlata u Bpema
CMHXPOHN3ALMA BPEMEHN
LWnwo3 Modbus

Touka pocryna Wi-Fi
AAMVHNCTPUPOBaHNE
Maposb agMUHWCTpaTOpa
YnpaBneHu1e HacTpoikamu
06HoBneHue MO
Mepezarpyska

3aBOACKNe HacTpolikn
PucyHok 11 — Web-KOHCO/b, NpUMep NpUMEHEHUS HacTpoeK.

Nocne W3MEHEHMA HaCTPOEK MOXEeT noTpeboBaThbCs MNepesarpyska
KOHTpoJiniepa, YTobbl USMEHEHMUSI BCTYNWUAN B Cuny. B 3ToM ciiyyae cpasy nocrne



HaXaTua KHOMKW  «[pUMEHUTb W3MeHeHUs» 6yaeT BblAaH 3anpoc Ha
nepesarpysky KoHTposiepa. Ha pucyHke 12 npeactaBneHa cTpaHuua C
3aMpoCcoM Ha nepesarpysky KOHTponnepa.
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Pabouwnii NpoeKT n3meHeH. VIaMeHeHWst BCTYNAT B CUAY NOC/e Nepe3arpyski KOHTposiaepa.

Tepe3arpysuTb KOHTponnep

PucyHok 12 — Web-koHconb, cTpaHuua ¢ 3anpocoM Ha rnepesarpysky.

Ecnu m3aMeHseTca cpa3y MHOMO HAcTpPoeK, TO MOXHO He nepe3arpyxaTb
KOHTpOJINIep MNOCMe KaXAoro U3MEHEHWs M Mnepe3arpysuTb €ro oAuMH pas no
OKOHYAHMM HAaCTPOMKK C MOMOLLbIO CTpaHuubl «lMepe3arpyska» Web-kKoHconu.

2.3.1.3 MpocMOTp MHpOPMaLUUK O KOHTpoNepe
Ona npocMoTpa MHGOPMaUMM O KOHTpoJs/lepe npefHasHadeHa CTpaHuua
«NHdopMmauma o koHTponnepe» Web-koHconu. Bua cTpaHmubl npeactaBieH Ha
pucyHke 13.
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K3A3 v MporpamMupyeMbili KOHTPOANED
UCHOBAH B 1945 A Optilogic L
KoHTponnep MHq)OpMaLI,I/IH 0 KOHTpO/Nepe
O KoHTponnepe
cratyc KoHTponnep
Cpeja UCnonHeHuA ’\"‘OAEHI:: CPU-1
3 3
A s Mpoueccop: ARM COrtex-AS 536 Mry
BLIrpY2K3 apXUBOE
T OnepaTuBHan NaMATL (SDRAM): 244 MB
HacTpoiicn 3HepProHe3aBUCMMan NamaTL (FLASH): 256 MB
o= 75 TEs 3HEpProHe3aBUCMMas NamaTL (SRAM): 128 Kb
Adta v epews KapTa namatu: 7.4TB

CMHXPOHM3AUNA BPEMEHK
LWnkos Medbus

Touka goctyna Wi-Fi MHTqu)EMCbI HEBEL

ObHoEnEHNe N0

AQMWHUCTPUPOEAHME Mopr Ethernet: 1
Maponk aaMnHUCTpaTopa MopT RS-485: 2
prEEﬂEHME HaCTporKamu nDpT USB 2.0: 1

1

Mogynb Wi-Fi:
Nepezarpyzka Ay

33E0ACKME HACTPOKA
BCTpoeHHbIe BXO/bl/BbIXO/bl

Ludpoebie Bxogbl (DI): 20
AHanoroeble Bxobl (Al): 4
Lndpoesie Bbxoabl (DO): 8T+2P
AHanoroeble BbIX0/bl (AC): 2

PucyHok 13 — Web-KOHCOMb, cTpaHunua «MHdopMaumsa 0 KOHTponnepe».

Ha cTpaHuue nHgopMaunm o KOHTpossiepe oTobpaxaeTcs:

— MoJAenb KOHTponnepa;



2.3.1.4
ans

TWUN U TakTOBas YyacTtoTa npoueccopa;

06beM YyCTaHOB/IEHHOM ONepaTUMBHOW NaMSATH;
ob6beM xecTtkoro ancka (FLASH);

o6beM aHeproHesaBucmumon namatm (SRAM);
obbeM yCTaHOBNEHHOM KapTbl NaMsATH;
KO/IMYECTBO BCTPOEHHbIX MHTEPdENCOB CBA3MN;

KOJIMYECTBO BCTPOEHHbLIX BXOA40B N BbIXO40B.

MpPOCMOTP COCTOSIHUSA KOHTpOJIiepa
NPOCMOTPa TEKYLLEro COCTOSIHUS KOHTpo/ssiepa npeaHa3HavyeHa

cTpaHnua «Cratyc KoHTponnepa» Web-koHconu. Bua ctpaHuubl npeacrasrieH
Ha pUCyHKe 14.
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K3A3 v Mporpammupyemelii KOHTpeANEp
OCHOBAH B 1945 A OptILDgIC L
KowTpannep CTaTyC KOHTpoO/nepa
O xoHTponnepe
craryc OnepauvoHHas cncrema
Epenalucpnzenha Bepcua: Linux 4.9.87-linux4sam_5.8-dirty #1 Mon Oct 14 06:23:40 UTC 2019
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BuirpyzKa apxiBoE
KypHan
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NokaneHas cete MAC-agpec: 54:10:ec:a0:79:96
- alepens IP-agpec: 172.16.101.125
CUHXDOHM3AUNA BpEMEH) .
IP-3/|pec (A0NOAHUTENLHBI):
Wz Modbus
Touka gocryna Wi-Fi Macka nogcetu: 255.255.255.0
AZMUHUCTPHPOBaHUE OCHOBHO Wwio3: 172.16.101.254
Maponk aguuHICTpaTopa
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OBHoeneHMe MO

CocrosHue: OTknoyeHa
Mepezarpyzxa
3aB0ACKMe HACTPOTiKM VA ceTw (SID): optilogic
3awmTa: WPAAPAZ-PSK

PucyHok 14 — Web-koHconb, cTpaHuua «CrtaTyc KOHTposiepa».

Ha cTpaHuue COCTOSAHMS KOHTpoepa oTobpaxaeTcs:

TN U Bepcusa onepaunoHHON CUCTEMBI;
TeKyllee JioKasibHOe BpeMS KOHTPOJ1epa;
MAC-agpec KOHTpoepa;

OCHOBHOW W gonosHuTenbHblM IP-agpec, Macka noacetu mn IP-agpec
OCHOBHOIO LWJKO33a;

cocTtodHue To4dkm pgoctyna Wi-Fi, mmMa cetu v Tvn 3awunTbl And
BK/TIOYEHHOM TOUYKKM AOCTYyna.



UYTOo6bl 06HOBUTL WHMOPMaALUID HaXMUTe KHOMKy <«O6HOBUTbL» BHU3Y
CTpaHMLUbI.

2.3.1.5 MpocMOTp MHpOpPMaUUKN 0 cpeae UCNoSIHEHUS

Ona npocMmoTpa wWHpopMaumm O cpene UCNOAHEeHUs KOHTposnepa
npeagHasHayeHa crtpaHuua «Cpega ncnonHenms» Web-koHconun. Bua ctpaHuubl
npeacraB/ieH Ha puUcyHke 15.
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KorTponnep Cpeja nucrnonHeHns
O KoHTpOnnepe
Cratyc Cratyc
Cpeaa ucnonHeHus Bepcus: 4.0.22
3arpyzka KoHdurypaumuu CoGoRnhE U

Buirpyska apxueos

XKypHan Bpems HenpepblBHOI paboTbl: 0 days 00:40:02

Hactpoiiku Paboumii Lukn: 250 mc
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[laTa v BpemA

CUHXPOHU33 VA BpeMeHH TeKyU_Laﬂ KOHq)I/Iryan,I/lﬂ
LWnto3 Modbus

Touka goctyna Wi-Fi CepBsep NpoeKToB: 172.16.101.200

AZMVHNCTPUPOBaHME NpoekT: AO K3A3 TecToBbIl cTeHg CPU-1

Mapons aguvHUCTpaTopa ysen: KoHTpoanep
Ynpaenexue HBCTDOF‘(R‘.'V

O6HoeneHme MO OBHOBUT
Mepe3arpyska

3aBOACKMe HACTPOIKN

PucyHok 15 — Web-koHconb, cTpaHuua «Cpena UCNonHEeHUs».

Ha cTpaHuue l/lHCbOpMaLI,VIVI O cepeae nCnoJiIHeEHUA 0T06pa>|<aeTc9|:

— Bepcund cpeabl UCMOJTHEHUA,
— TeKyuwee CoOCTodHneE cpeabl UCMNOJTHEHUA,

— BpeMd HeﬂpeprBHOVI pa60Tb| cpeabl UCMNOJIHEHUA MNOCNeE BKJIIOYEHUSA
NMMTaHNA,

— 33JaHHOEe U1 TeKyllee BpeMs paboyero LMKIa KOHTpPonepa;

— IP-agpec cepBepa NpoekToB U Tekywuin paboumin nNpoekT
KOHTponnepa.

Y1066l O0OO6HOBUTL MWHGMOPMALUKD HaXMUTE KHOMKY <«O6HOBUTb» BHU3Y
CTpaHuubl.

2.3.1.6 3arpy3ka KoHdurypaumm cpeibl MICNOSHEHUS

KoHdurypaumsa cpenbl UCNOSHEHUS KOHTPOJIJIEP XPaHUTCA B MpOeKTe Ha
cepBepe nNpoeKkToB. [MpoeKkT — 3To 6a3a AaHHbIX, B KOTOPOM XPaHATCA HACTPOMKHU
YCTPONCTB BBOAA-BbIBOAA, MporpamMmmbl 06paboTkn AaHHbIX U ApYyrue AaHHble,
HeobxoauMble Ans paboTbl KOHTponnepa. [lpoekT co3paeTca B npouecce
nporpaMMupoBaHusa KoHTposnepa (n. 2.3.2) n XpaHUTCS Ha cepBepe NpoOeKToB
(nepcoHanbHOM KOMMNblOTEpPE, HOYTOYKE 1 T.M.).



Onsa 3arpy3kun KoHdUrypaumMm mM3 npoekta B KOHTposaep npeaHasHayeHa
CTpaHuua «3arpy3km  KoHdwurypaumm»  Web-koHconn. Bua  cTpaHuubl
npeacrasB/ieH Ha pUcyHke 16.
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Cratyc KOHOUIYPaLWA KOHTPOAEPa XPAHWTEA B MPOEKTE Ha CepBepe NPOEKTOB (MepPCoHaNbHOM KOMMLIOTEDE).

Cpeaa ncnionHeHus 1A CO343HKUA VN PEAAKTUPOEEHIA NPOEKTOE UCMONB3YETCA cpeda paspaboTki Kackaa-CAY. /na sarpysku cpedbl

3arpyzKa Kordrrypaumm DPa3paBOoTK NOCETATE CTPaHWILY ONUCaHWA Kackad-CAY Ha caliTe www.tersy.ru.

BHIfpy3K3 3pe0B KOHTpOAAEP ABTOMATNYECKM 3arPyKaeT KOHGUIYPaLMIo 13 NPOEKTa NpK BKNQYEHNI NNTAHWA, Nepe3arpyske, a

Hypran TaloKE MO KOMAHAR 13 CPefbl Pa3paBoTkiA MAM Web-KOHCONW. TP OTCYTCTBUM CBA3W C CEPBEPOM NPOEKTOB
e KOHTPONNED NCMONBL3YET NOCAEAHION YAGHHO 3aTPYKEHHYH KOHOUIYPALYAI, KOTOPAR XPAHWTCA Ha ero KapTe

NAMATI.

JlokanbHan cety

Aata 1 epena

CUHXPOHU3aLWMA BpeMeHY 3arpyska HOBOIA KOHUIYpaUMi Ha paBoTaoLii Ko "Ha NeTy" AOMYCKAETCA TONBKO NPW YCA0BMN
COBAKAEHMA MPABUA 6e30NACHOCTA TEXHONOTMYECKOTD NPOLIECCa,

Linioz Modbus
Touka goctyna Wi-Fi
AAMUHUCTRPOBAHE Cepeep NPOEKTOB: 172.16.101.200

Maponk aaMMHMCTRATOPa

YNpaBneHIe HACTPOiAKaMK Npoekr: AQD K3A3 TecToBLIA cTeHg CPU-2

O6HoBREHVE O
y3en: KOHTponnep
Nepezarpyzka

3aBoAckve HacTpoiikn
3arpysuTh KOHGUIYpaLWio

PucyHok 16 — Web-koHconb, cTpaHuua «3arpy3km KoOHdUrypaunm».

Ans 3arpy3ku KoHdUrypauum B KOHTPOAep:

— BBeguTe B nosie «Cepsep npoekTtoB» IP-agpec cepBepa npoeKkToB
(KkoMnbloTEpa), HAa KOTOPOM XPaHUTCS MPOEKT;

— BBeauTe B none «lpoekT» Ha3BaHMe NPOEKTa Ha cepBepe;
— BBeauTe B NnoJie «Y3en» Ha3BaHWe y3/a U3 NpoekTa;

— HaXXMWUTE KHOMKY «3arpy3nTb KOHMUrypaumo».

Onsa 3arpy3km KOHMUrypauum KOHTpoanep Ao/HKeH O6biTb MOAKAKYEH K
cepBepy nNpoekTosB no cetn Ethernet. ECnn KOHTpoOep He CMOXET CoOeaNHUTbLCS
C CepBepoOM MPOEKTOB WM HAWTM HA HEM YyKa3aHHbIM MNPOEKT, UM B MNpoOeKTe
OTCYTCTBYET YKasaHHbIM y3es, TO MNpu MNpPUMEHEHUM HACTPOoeK BO3HUKHET
ownobKa.

2.3.1.7 O6HoBneHne KOHMUrypaunm cpeabl UCMOSTHEHUS

B cnydae ycnewHoOW 3arpy3ku KOHTPOJIJIEp COXPAaHUT KOHMUrypauuto Ha
SD-kapTe WM BCTPOEHHOM >XECTKOM AWUCKe U ganee byaeT uMcrnosib3oBaTb ee
KaXkabl pa3 rnpu BKAKYEHUN NUTAHUA.

Ona  obHOoBMeHMa KOoHdUrypaumm KOHTposi/iepa OTKPOWTE CTpaHuuy
«3arpy3ka KOHpurypaumsa» UM  CHOBA HaXMWUTe  KHOMKY  «3arpysuTb
KoHpurypaumio». OO6HOBNEHME KOHMUrypaunmm BbINONHATCSA <«Ha neTy», 6e3
nepesarpy3kun KOHTpoJsiepa.

BHuMmaHne! O6HoBNeHMe KoHpUrypaumm paboTarowero KoHTposaepa
AonyckaeTcs TONbKO npu  ycnoBuu cobnogeHns npasua  6e30MacHOCTU
TEXHONOrMYeCcKoro rnpouecca.



2.3.1.8 Bbirpy3ka onepaTtuBHbIX apxuBoB Ha USB-HakonuTesb

OnepaTunBHbIE apXMBbl KOHTpPOIIEpa XpaHATCA Ha SD-kapTe n MOryT 6bITb
BbIFPY>XeHbl Ha BHewHUW USB-Hakonutenb A58 NpocMoTpa M AOJIFOBPEMEHHOIO
XpaHeHusl. BKN4YeHue apxXMBUPOBAHUSA AaHHbIX M COObLITUM KOHTpoOepa
onucaHo B n. 2.3.2.17.

Ons  BbIrpy3KM oOnMepaTUBHbIX apxXMBOB KOHTpossiepa npeaHa3sHayvyeHa
CTpaHuua «Bbirpyska apxmsos» Bua cTtpaHuubl npeacTtaBfieH Ha pUcyHke 17.

=Erx
Z CPU1-1721610L125 L B . . al .
< C 0 @ Hezawmweno | 172.16.101.125/index.htm Q [+ ]
K3A3 w Mporpatupyenkif koHTpORED
OCHOBAH B 1965 A Optilogic L
Kourponnep BbIrpyska apxusos
O KoHTpOANEpe
Cratyc OnepaTMBHbLIE aPXMBbI KOHTPOAAEPE XPAHATCA Ha SD-KapTe N MOryT BbiTh BbIrPYXeHbl Ha BHELHWA USE-
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lokanbHan ceth KOHTROANEA.
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Touka aocyna Wi-Fi

AZMMHACTDUPOEaHYE npOCMOTp dpxnBoB
Mapont 3AMMHUCTPaTopa
Ynpaenenue HacTpolikamm BbITPYXeHHBIE aPXUBLI CNEAYET 3arPY3UTE C USB-HAKONUTEAA B JONTOBPEMEHHLIR APXUE C NOMOLLBH Cpejbl

S —— paspaboTku Kackag-CAY.

Mepezarpyzka JANA NPOCIAOTPA APXVEOE MCMIONB3YHOTCA MPOTPaMMb! "ADXWEHBIE TPEHABI" 1 "ADXIE COBBITUA" 113 COCTaEA

3asoackvie HacTpoiikN CpeABl UCNONHEHWA Kacka-CAY. JInA 3arpyski Kackag-CAY NOCETITE CaAT WWW.Tersy.ru.

PucyHok 17 — Web-koHconb, cTpaHuua «Bbirpy3ka apxXxmBoB».

[N BbIFpY3KN apX1BOB:

— BCTaBbTe USB-HakonuTenb B pa3beM Ha JMUEBOM NaHenu
KOHTponnepa;

—  HaXMWUTE KHOMKY «BbIrpy3uTb apXuBbl» WUIN HaXMUTe KHOMKy «USB»
Ha nuueBol naHenu. O Hayane BbIFPY3KU apXMBOB CUrHanuM3uMpyeT
ropsiwmii ceetoamon «USB» Ha nuueBOn naHenn KOHTponsepa.

— aoXxauTecb, NMokKa noracHet ceetoamon «USB», u3snekute USB-
HakonuTenb.

[onyckaeTtcsa ncnonb3oBaTtb oaMH USB-HakonuTenb ANns BbIrPy3KM apXMBOB
OAHOBPEMEHHO HECKOJIbKMX KOHTPOJIIEPOB.

2.3.1.9 [MpocMoOTp >XypHana cpefbl NCMNONHEHUS

XypHan cpeabl UCNOAHEHUS COAEPXUT coobleHns O CUCTEMHbIX
cobbITMAX, owmnbkax CBA3M C YCTPOWMCTBAMM BBOAA-BbIBOAA W WUCMOSIHEHWUMU
KOMaHA yrnpas/ieHNs KOHTPOJISIEPOM.

dna npocMOoTpa XypHana npegHa3HadeHa CcTpaHuua  «XKypHan»,
npeacraB/ieHHas Ha pUCyHKe 18.
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PucyHok 18 — Web-koHconb, cTpaHuua «XypHan».

Ha cTpaHuue otobpaxatwTtca no 200 nocnegHux 3anumcen M3 XypHana
cpeabl UCNOMTHEHUSA KOHTponepa.
Ons o6HOBMEHMA XypHana HaXXMuTe KHOMKY «O6HOBUTb» BHU3Y CTpaHuULUbI.

2.3.1.10 HacTtpouka ceTtu

Ona n3MeHeHUa HaCTpoeK ceTW npefHa3HayeHa cTpaHuua <«JlokanbHas
ceTb» Web-KoHCOMN. Bua cTpaHuubl npeactaBneH Ha pUcyHke 19.
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PucyHok 19 — Web-koHconb, cTpaHuua «JlokanbHas ceTb».
[Ona nsMeHeHns HacTpoek ceTun:

— BBeauTte B nose «IP-agpec» agpec KoHTposuiepa B cetun. IP-agpec
A0/KeH 6bITb YHUKANbHbIM B npeaenax nokanbHon cetun. KoHTponnep
noaAaepXuBaeT ToNbKO cTaTnyeckun IP-agpec;

— npu HeobxoomMoCTU yKaxute BTopon IP-agpec B none «IP-agpec
(nononHuTeneHbI)». KoHTponnep 6yaetr oTBeyaTb Ha 3anpocbl Mo
BTOpoMy IP-agpecy Tak Xe, Kak WU K nepBoMy. [ONOSIHUTENbHbIN
aapec UCnosib3yeTcsa Npu NOAKAKYEHUM KOHTpossiepa O4HOBPEMEHHO
K ABYM CETSM;

- B none «Macka nOACETM» YKaXWTe MacKy noACeTU, MO KOTOPOM
KOHTpon/iep 6yaeT onpenensitb, HaxoauTCs NW agpec nojaydaTtens
nakeTta B OAHOM CErMeHTe NOoKanbHOMW ceTu unu HeT. Ecnu agpec
HaxoaMTCs B ApPYroi NoAceTu, TO coeAuMHeHue C nosydatenem byaet
yCTaHaB/IMBATbCA Yepe3 OCHOBHOW LUJIH03;

— Yykaxwute B none «OcHoBHOM wWto3» IP-agpec wno3a, KoTopbln byaet
MCnosib30BaTbCA ANA Bbixoda B Apyrue cetu. O6blYHO LW3amMu
ABNSAIOTCA KOMMbIOTEPLI, KOHTPOAUPYOLWME TpapuK BHYTPU CEeTU WU
Internet-npoBangepbl. OcTaBbTe Mosie NycTbiM, €CIM OCHOBHOW LUJIHO3
He UCNONb3YyeTCs;

—  HaXMWUTE KHOMKY «[MpUMEHNTb HAaCTPOMKM>».

BHuMaHne! T[locne WM3MEeHEeHWA  HacTpoekKk CeTM U nepe3sarpysku
KOoHTponnepa ero Web-KOHCOMb MO CTapoMy ajpecy CTaHeT HefocTynHa. Ansd
BOCCTaHOBNeHUA goctyna Kk Web-KOHCOMM KOHTpoOJiiepa BBeAUTE B aApecHOM
CTpoke 6bpay3epa HoBbIN IP-agpec.

2.3.1.11 HacTporika gaTbl 1 BpeMeHU
Ona naMeHeHUa HacTpoek AaTbl, BpeMeHU M 4aCoBOro nosiCa KOHTposiepa
npeaHasHayeHa cTpaHumua <«[data mn Bpema» Web-koHconun. Bua cTpaHuubl
npeacrassieH Ha pucyHke 20.
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PucyHok 20 — Web-koHconb, cTpaHnua «[ata n Bpemsa».

Ana namMeHeHUsa AaTtbl U BPEMEHMU:

— BBeAMTe HOBYIO AaTy M BpeMsa B nons «[aTta» u «Bpemsi» n HaxmuTte
KHOMKY «[MpUMEHUTb HaCTPONKN>» ;

— BblbepuTe YacoBOM MOSIC KOHTposiepa M3 cnmcka «4acoBon nosic» u
HaXMUTe KHOMKy  «[pMMEeHUTb HacTpowku». YacoBonm noscC
NCMOSIb3yeTCH KOHTPOJIJIEPOM AN BbiBOAA TeKyLWero BpeMeHu, Ans
MapKMPOBKM BpeMeHU coobueHnn B XKypHane wun ana paboTbl
nporpamMm ob6paboTkn AaHHbIX.

YacoBon MosiC KOHTposIIepa MOXHO M3MEeHUTb OTAENbHO OT TeKyLluen AaTbl
N BpEMEHMN.

NMocne wu3MeHeHUA p[aTbl WU BpeMeHW nepesarpys3ka KOHTpoasepa He
TpebyeTcs.

2.3.1.12 HacTpoWKka CMHXpPOHM3aLUUN BPEMEHN

KoHTponnep MOXeT aBTOMaTU4YeCKM CUHXPOHWU3UPOBaATb CBOE BpPeMSA C
cepBepoM TOYHOro BpeMeHu no npotokony SNTP.

Ons uv3MeHeHMs napaMeTpoB CUHXPOHM3ALUMM BPEMEHU KOHTpoJsiepa
npeaHasHavyeHa cTpaHuua <«CuMHXpOHM3auusa BpemeHu» Web-koHconu. Bwupg
CTpaHuUbl NpeaCcTaB/fieH Ha pUCYHKe 21.
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PucyHok 21 — Web-koHconb, cTpaHuua «CUMHXPOHM3AUUSA BPEMEHMU>.

[ns HacCTPOMKN CUHXPOHM3ALMUN BPEMEHMU:

— ANS BKJIOYEHUS CUHXPOHM3aUMK BbibepUTe 3HadeHne «BknoueHa» B
none «CMHXpPOHU3ALMSA BPEMEHN>

— BBeguTte B nosie «Cepsep NTP» IP-agpec cepBepa TOYHOIo BPEMEHMU;

— WUHTEpPBAJl CUHXPOHUN3AUUN BpEMEHU BbI6MpaeTCFI dBTOMATU4YECKN U
He MOXeT 6bITb U3MEHEH;

—  HaXMuTe KHOMKY «[MpUMEHUTb HAaCTPONKN> ;

—  HaXMuTe KHonky «CUHXPOHM3MPOBATb cendac», YTobbl HEMedNeHHO
CMHXPOHU3MPOBATb BPEMSI KOHTPOJIJIEpA CO BPEMEHEM YKa3aHHOIo
cepsepa.

2.3.1.13 Hactpouka wnto3a Modbus

KoHTponnep nMmeeT BCTPOEHHbIN W03 npoTtokona Modbus TCP B Modbus
RTU. L3 no3BosiseT BHELWHMM YCTPONCTBAM W cuctemaM (KOHTponnepsl
apyrux npoussogutenen, SCADA-cMcTeMbl 1 T.M.) onpalunBaTb MOAy M BBOAA-
BbiBoAa OptiLogic, noakn4YeHHble K KOHTpPOAaepy, WCNOoNb3ys MNPOTOKOJI
Modbus TCP.

LLino3 npeobpasyeT 3anpocbl npotokosia Modbus TCP, npuHSATble 4epe3
pazbeM Ethernet, B 3anpocbl Modbus RTU 1 nepeHanpaBnseTr ux B MOAYU
BBOAA-BbIBOAA, MOAK/OYEHHbIE K WKHEe BBOAA/BbiBOAA MM NopTbl RS-485. MNpu
3TOM KaxAablh MOAyNb BBOAA-BbIBOAA onpeaensieTcs Kak oTtaenbHoe Modbus
YCTPOMCTBO C QaApecoM, YCTAaHOBMIEHHbIM MepeKkayaTensaMm Ha JnuueBoun
naHenu.



Ans

CTpaHuMua

BK/IIOYEHUSA M HACTPOMKKM napameTpoB wnto3a Modbus npegHasHayveHa
«Wno3 Modbus» Web-koHconn. Bua CcTpaHuubl NpeacTaBfeH Ha

pUCYHKe 22.
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PucyHok 22 — Web-koHconb, cTpaHuua «LWno3 Modbus».

BK/IIOYEHUSA U HAaCTPOMKKM NnapameTpoB wto3a Modbus:

ANs  BKAOYEHMS WM OTKAYeHuMss wn3a Modbus Bbibepute
COOTBETCTBYOLLEE 3HaueHMe B none «LlWnw3 Modbus»;

BbibepuTe B nose «COM-nopT» MMa NopTa, K KOTOPOMY MOAK/HOUYEHbI
MOA4Yy/M BBOAA-BbiBOAA A1 Onpoca 4depe3s wno3. Lnw3 mMoxer
OAHOBpPEMEHHO paboTaTb TOSIbKO C OAHMM MOPTOM;

yKaxute napameTtpbl paboTbl nopTa C NOMOLbIO nosen «CKopoCTb»,
«BuTbl AaHHbIX», «4eTHOCTb» U «CTonoBble 6UTLI»;

yKaXute TamMayTbl YTEHUS AAHHbIX MOpTa M KOJAMYECTBO MOBTOPOM
3anpoca npu TanMayTe;

HaXMUTe KHOMKY «MpUMEHUTb HACTPOMKM>».

2.3.1.14 HacTtponka To4kun goctyna Wi-Fi

ans

BK/IIOYEHMSA W HACTPOMKM napameTpoB Toukum pgoctyna Wi-Fi

npegHasHayeHa cTpaHuua «Touyka gocrtyna Wi-Fi» Web-koHconn (Tonbko Ans
mogenen CPU-1 n CPU-2-01). Bua cTpaHuubl npeacTtaBieH Ha pUCyHKe 23.



=k
Z CPU-1-17216101125 x T+ _ [ - & ﬁ

< C (O © Hesawmweno | 172.16.101.125/index.htm Q % 4]
K3A3 4 Mporpammupyenbli KOKTpoANEP
OCHOBAH B 1945 A OptilLogic L

ormponien Touka pgoctyna Wi-Fi
O koHTpoAnepe
Craryc Touka goctyna Wi-Fi: OTKnoYeHa v
Cpepa McnonHeHus
e v BKAtouaTh NPy CTapTe: Her v
Beifpyzta apxieos Wma cetw (SSID): optilogic
XypHan
HacTpoiky CKPbITH MMS CeTI: Her v
NokankHas cetb
Aata v spema Homep kaHana: 7 v
CYHXPOHV3aUVA BpeMeHY
Witz Modbus 3aumra: WPA/WPA2-PSK v
Touka goctyna Wi-Fi I'Iaporlb: ........
AQMMHUCTDUPOEaHME

Mapons aAMUHUCTpaTOpa

Ynpagnerite HacTpovikamy
O6HoBneHue NO
Nepesarpyska

33B0ACKME HACTPOKIA

PucyHok 23 — Web-koHconb, cTpaHuua «Touka goctyna Wi-Fi».

ANa BKIKOYEHMA U HAacTponKM Touyku goctyna Wi-Fi:

ANA  BKAKOYEHMS M OTK/IHOYEeHUss TOYKM  JocTyna Bblbepute
COOTBETCTBYKOLWEE 3Ha4YeHne B nosie «Touka gocrtyna Wi-Fi»;

NMpuMeyaHue. BkAwuUnUTb U OTKIOUNTL TOUuKy poctyna Wi-Fi MOXHO
KHOMKOM Ha NMUEeBOW MaHesn KOHTposiepa;

yTOobbl a@BTOMATUMYECKW BKJKYaTb Touyky pgoctyna Wi-Fi  npwm
BK/IIOYEHUN NMUTAHUA KOHTposnepa Bbibepute 3HaueHne «[la» B none
«Bknwo4yaTtb Npu ctapte»;

BBeaute B none «Mma cetn (SSID)» Ha3BaHuMe 6ecnpoBOAHOW CETU
KOHTpoOnepa;

4yTObbl Ha3BaHMe ceTu He oTobpaxanocb B crnucke 6ecnpoBOAHbLIX
ceTen Ha ApYyrux ycTpoucTtsax, Hanpumep, npu noucke ceten Wi-Fi B
TenedoHe, Bbibepute 3HaveHue «[a» B none «CKpbITb UMS CETU».
Mpn CKPbITOM Ha3BaHUW MOAKOUNTBCA K CETU BCE eLlle MOXHO, eCcnn
Npyu NOAKIKYEHUM BPYYHYHO BBeCTM uMms 6ecnpoBOLHON ceTw,
yKasaHHoe B none «Mms cetn (SSID)»;

BblbepuTe HOMep KaHana B none <«HoMmep kKaHana». YTobwbl
obecneunTtb yctonumsyto paboty cetn Wi-Fi BbibupanTe KaHan,
MaKCMMasnbHO YAasleHHbIM OT 4yXuXx 6ecrnpoBOAHbIX ceTen, ecnu
TaKOBble MMEITCA B pagunyce AeNCTBUSA TOYKW AOCTyNna KOHTposnepa.
Bblbepute 3HauyeHne <«ABTO», 4YTOObl KOHTpPOSNEP CaMOCTOATENbHO
Bblbpan onTuManbHbIM pabounin KaHan;

ans  obecneyeHus 3awmueHHoro 6ecnpoBOAHOr0  MOAKIHOYEHUS
Bblbepute B none «3awwuta» 3HadyeHne «WPA/WPA2-PSK», 3aTeMm
BBEAMUTE nMNaposib [AOoCTyna K cetu B none «laponb». [Ans



noagkntyeHmna k cetn 6e3 napons BbibepuTe B none «3awuta»
3HadeHune «Het».

BHuMaHne! Wcnonb3oBaHMe OTKpbITOM  (He3awULeHHON) CeTwu
Hebe3omnacHo;

—  HaXMWUTE KHOMKY «[MpUMEHNTb HaCTPOMKM>».

2.3.1.15 WN3MeHeHMe naposiga agMUHUCTpaTopa

Mo yMmonuaHuto ana Bxoga B  Web-KOHCONb  WUCMOMb3YyeTcs  UMS
none3osartena <«admin». [lonb3oBaTesib C WMeHeM <«admin» aBnseTcd
aAMUHUCTPATOPOM KOHTPOJI/IEPA, EMY pa3peLlleHO U3MEHEHME HACTpPOoeK.

0Nna nameHeHns napons nosb3oBaTend «admin» npegHa3HayeHa CTpaHuMuUa
«Maponb agmumHuctpatopa» Web-koHconu. Bua cTpaHuubl npeacrtaBneH Ha
pUCyHKe 24.
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PucyHok 24 — Web-koHconb, cTpaHuua «lMaposib agMMHUCTpaTopa».

Ona nameHeHus napons «admin»:

— BBeAuTe B none «TeKkylwun naposib» TeKyWMnNn AeUCTBYIOLWMIKM Naposb
nosb3oBaTens «admin»;

— BBeauTe B none «HoBbIM naponb». [Ansa 6e30nacHOCTU BMEeCTO HOBOIo
naposs B nosne BBoAa oTobpaxkatoTcsl 3Be€3404KN;

— BBeAMTE HOBbIN Naposib elle pas3 B nose «MoBTop napons»;

— Ha>XMuUTeE KHOMKY «N3MeHnTb napoJib>,



2.3.1.16 CoxpaHeHMe 1 BOCCTAaHOBJIEHME HACTpPOEeK

Web-KkoHCONb NO3BOMISET COXPaHUTb TeKylme HACTPOMKWM KOHTposiepa B
dann. OT1oT danmn  MOXHO MCNonb3oBaTb Mno3gHee Ans 6biCTporo
BOCCT@HOB/IEHUS HACTpOeK Mocae 3aMeHbl HeuCrnpaBHOro KOHTpossepa Ha
HOBbIN WMNM An9 ObICTPOM YCTAHOBKM OAMHAKOBbIX HACTPOEK HECKOIbKUM
KOHTpoO/i1epam.

B dann coxpaHAalTCs TONbKO CUCTEMHble HAaCTPOMKWM KOHTposnepa.
KoHdburypauusa ycTpoucTB BBOAA-BbiBOAA WM MNporpaMmbl 06paboTkuM AaHHbIX
KOHTposinepa B ann He COXpaHSAKTCS.

Ons COXpaHeHus U BOCCTaAHOB/1EHUS HacTpoek KOHTposinepa
npegHasHayeHa CTpaHuua <«YnpasneHue Hactponkamm» Web-koHconu. Bupg
CTpaHuUbl NpeacTaBNeH Ha pUCyHkKe 25.
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PucyHok 25 — Web-koHconb, cTpaHuua «YnpasaeHue HacTponKamm» .,

ONna coxpaHeHusa HacTpoeK HaxMute KHomnkKy <«CoxpaHuTb B dann».
HacTponkn KoHTpossiepa 6yayT coxpaHeHbl B pann «settings.ini».
[nsa BOCCTaHOBNEHUS HACTpOeK:

— HaXmuTe KHonky <«0630p» u Bbibepute dann C HaCTponkKamu,
COXpaHEeHHbIN paHee;

— HaXMuTe KHonky «BoccTtaHoBUTb 13 danna». Ecnu BblbpaHHbIN dann
He aBnaetca  GansioOM  HacTpoeK  KOHTpoanepa, TO  npu
BOCCT@HOBJ/IEHUM BO3HUKHET OLINbKa.

BHuMaHue! Tlpy nepBOM 3anycke KOHTpoOJiepa Mnoc/le BOCCTAHOBJIEHUA
HacTpoek, MoXxeT noTpeboBaTbCa CBA3b C CEepBEPOM MPOEKTOB  ANs
nepesarpy3ku KoHduUrypaumm cpeabl UCNOSHEHUS KOHTposnepa M3 MnpoekTa.
Mpn OTCYTCTBMM CBA3M C CepBEPOM MPOEKTOB cpefa MUCMOJIHEHUA KOHTposiepa
He 3anycTuTCs.



2.3.1.17 O6HoBNeHne nporpaMMHOro obecnevyeHuns

Cpeny WCMOSIHEHMA KOHTpossiepa MOXHO 06HOBMTb C nomowbio Web-
KoHconu. T[locneaHlol Bepcuio cpedbl WMCNOAHEHUMS MOXHO 3arpysuTb CO
CTpaHuUbl Ha canTe npoussoauTens www.tersy.ru.

O6HoBMeHne cpeabl UCNONHEHUS He cbpacbiBaeT TeKylune CUCTEMHbIe
HaCTPOMKWN KOHTposnnepa, HO TpebyeT 06HOBNEHUS KOHMUrypaumum yCTPOMUCTB
BBOAA-BblBOAA WM nporpaMMm 06paboTkn AaHHbIX. [lpy nepBOM 3anycke
KOHTpo/niepa nocne o6bHOBNeHWUs cpeabl UCNOoNIHeHUs noTpebyeTca CBSA3b C
cepBepoOM MpOeKTOB A/ nepe3arpy3kn KoHpuUrypaumm m3s npoekTa.

Ona obHoBNeHmMa cpenbl MUCNOMHEHUSA KOHTpoJuiepa npeAHa3HadeHa
ctpaHuua «06HoBneHue MNO» Web-koHconu. Bua cTpaHuubl NpeacTaBfieH Ha
pUCyHke 26.
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PucyHok 26 — Web-koHconb, cTpaHuua «O6HoBneHune MO».

ans obHoBNEHUS cpeabl NCNOoJTHEHNA !

— HaXxmuTe KHonky «0630p» wn Bblbepute dann Cc HOBOM Bepcuen
cpeabl UCNONTHEHUS;

— HaXmuTe KHonky «O6HOBUTbL cpeny WUCMONHEHUA». Ecnn BblbpaHHbIN
dann He gasndetcsa GansioM HOBOW BepCcUM cCpelbl UCMOSIHEHUS
KOHTposinepa, To Nnpy 06HOBMIEHNN BO3HUKHET owmnbKa.

BHUMAHWE! Tpn nepBoM 3anycke KOHTposiniepa nocne obBHOBNEHUS
MUKpOMporpaMmbl TpebyeTcs CBA3b C CEPBEPOM MPOEKTOB ANS nepe3arpysku
KOHUrypaumm KoHTposnepa u3 npoekrta. [pn OTCYyTCTBUMM CBSA3M C CepBepoOM
NMPOEKTOB cpeAa UCMNOJIHEHUA KOHTPON/1Iepa He 3anyCTUTCA.


http://www.tersy.ru/

2.3.1.18 [lepe3arpy3ka KoOHTposiiepa

ans nepesarpysku KOHTposnepa npeagHasHa4vyeHa CTpaHuua
«Mepe3arpyska» Web-koHconu. Bua cTpaHuubl NpeacTaB/iieH Ha pucyHke 27.
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PucyHok 27 — Web-koHconb, cTpaHuua «lepe3arpyska».

Ana nepesarpy3km KOHTpoJilepa HaXMuTe KHonky «[llepesarpy3unTb
KOHTpONnep».

BHuMaHuMe! Ha BpeMs nepesarpy3ku KOHTposnepa GyHKUUN yripaBieHUs w
perynnpoBaHus 6yayT OTKOYEHbI.

2.3.1.19 C6poc K 3aBOACKMM HacTpomkam

Cbpoc KOHTpoON/epa K 3aBOACKMM HACTPOMKaM BbIMOSIHAETCA C MOMOLLUbIO
KHOMOK Ha fnMueBon naHenu KoHtposnepa (cm.n.1.4.2). C6poc npousBoaUTCSA
NpU BKKOYEHUN NUTAHUS KOHTpoOJiepa ¢ ntbon HaxkaTon KHonkon, «USB» nnu
«Wi-Fi».

K 3aBOACKMM OTHOCATCA criefylolme HaCTPONKN:

— napaMeTpbl oKanbHOW ceTn — IP agpec n Macka noaceTu;
— nonb30BaTeNu M Naposn Nosb3oBaTesnen;
— napameTpbl nogkntoyeHusa no Wi-Fi;

— napameTpbl Modbus wnto3a.
3Ha4YeHMs OCHOBHbIX 3aBOACKMX HACTpoek

— IP appec 172.16.0.125, macka noacetn 255.255.255.0;
— cynep nonb3oBaTenb root, naponb root:

— nonb3oBaTesib admin , naposb admin;



— 3awmuweHHoe coeamHeHue no Fi-Wi ¢ naponeM «12345678»;

— napametpbl Modbus wnw3a: COM-nopt - RS-485-0 (wwuHa
BBOAA/BblBOAA), CKOPOCTb nepefaun — 1 Méut/c, 6uTbl AaHHbIX — 8,
YEeTHOCTb- HEeT, CTonoBbIN 6uT - 1,TamMayT nepsoro b6amta - 1,

TanMmayT nocneagHero 6amTta — -3, KOIMYECTBO NOBTOPOB — 3.

Ona ypaneHHoro cbpoca KOHTpoJilepa K 3aBOACKMM HAcTpomMkaM C
nomoLbio Web-KoHCOMN npegHa3sHayeH NYHKT MEHIO «3aBOACKME HAaCTPOMUKU>» U
CTpaHuua «Bo3BpaT K 3aBOACKMM HacTponkam». Bua cTpaHuubl npeacTaBieH Ha
pUcyHke 28.
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PucyHok 28 — Web-koHconb, cTpaHuua «Bo3BpaT K 3aBOACKUM
HaCTpoMnKam».

Ana cbpoca KOHTposnepa K 3aBOACKMM HAcCTpoWkaM HeobxoAMMO HaXkaTb
KHOMKY «Bo3BpaT K 3aBOACKUM HAaCTpoOMKaMm».

BHuMaHue! MNMocne cbpoca HacTpoek KOHTposinepa PyHKUMM ynpaBaeHUs n
perynmpoBaHus 6yayT OTK/IKOYEHDI.

BHuMmaHune! lMocne cbpoca HacTpoek KoHTponnepa ero Web-koHconb no
CTapoMy ajpecy CTaHeT HedocCTynHa. [na BoCCTaHoBAeHUsA aoctyna kK Web-
KOHCO/IN KOHTpoO//Siepa BBeauTe B aapecHom cTpoke 6paysepa IP-agpec no
ymon4yanuio (n. 2.3.1.19).

2.3.2 lNMporpaMMmpoBaHue KOHTposepa

NporpamMMupoBaHuMe KOHTpoOJsiIepa — 3TO CO34aHWE W 3arpy3ka B Hero
KOHMUrypaumm yCTpoOnCTB BBOAA-BbIBOAA U NMporpaMm obpaboTKu AaHHbIX.

Ana nporpamMMupoBaHus KOHTpo/iepa B UCNOJIHEHUN CPU-1L
npeanaraeTrcsa ucnonb3oBaTb 060N AOCTYMHbLIA MHCTPYMEHTaANbHbLIA MNakeT
paspabotumnka anga OC Linux.



Ons nporpaMMupoBaHns KOHTposinepa ucnonHeHna CPU-1K mncnonb3syeTcs
cpena paspabotku Kackaa-CAY Bepcum 4.0. YcTaHoBKa cpenbl pa3paboTky,
npouecc co3gaHuss HOBOrO MNpoeKkTa OnucaH B PyKOBOACTBe ObICTpbIM CTapT
«Kackag CAY 4.0 OptiLogic L». NMoapobHoO npouecc nporpaMMnUpoBaHns onumcaH
B AokyMeHTe «Kackan-CAY 4.0. PykoBoacTteo nonb3osatens. 'YKH.505290.000
04 90 9003»;

Onsa nporpaMmMupoBaHunsa KoHTpossiepa mncnosiHeHna CPU-1M mncnosib3yeTcs
cpena paspaboTkm MasterSCADA 4D. YctaHOBKa cpeabl pa3paboTku, npouecc
CO34aHMsA HOBOIO MpoeKkTa onucaH B AOoKyMeHTe «bbIcTpbin cTapT Master Scada
4D OptiLogic L». Ona ycrtaHoBkuM cpeabl 3anyctute dann MasterSCADA 4D

3arpy>XeHHoro C cauita npousBoaumTensa  auctpmbytmBa -  insat.ru
(http://insat.ru/services/support/demos/), " cnepywre KOMaH4aM
WHCTanngaTopa.

2.3.3 BcTtpoeHHada onepaumnoHHasa cucrtema

MpoueccopHbin Moaynb CPU-1 paboTaeT noa ynpasieHMeM BCTPOEHHOM
onepaumoHHoOM cuctembl. [ocTyn K onepaunmoHHOW CUCTeMe [0MNycKaeTcs B
KOHCOJ/IbBHOM peXxume no npoTtokony SSH, paboTta ¢ dannamm no npoToKosny
SCP.

2.3.3.1 Pabota ¢ OC Linux B KOHCO/IbHOM pexunme no npoTtokony SSH

KOHCONbHbLIN AOCTYN K ONepaunmoHHOM cucteme Linux ocylecTBnsercs
yepe3s ceTtb Ethernet, c¢ nomowbo nwb6ON TepMUHANBLHOM MNpPOrpamMMbl,
nogAaepxupawuen coegmHeHne no npotokony SSH, Hanpumep, PuTTY.
KOHCONBbHbLIN AOCTYN NO3BOJSET BbIMOJHATL YTUIUTBI M NPOrpamMmMbl BCTPOEHHOM
onepaumoHHon cuctembl. Cnncok Hambonee MCNoNb3yeMbIX YTUAUT NpUBeaEH B
Tabnnue 21. [Ona noaknw4yeHns HeobxoaMMO MCMoNb30oBaTb cCleaywouwme
ceTeBble HAaCTPOWKMU:

— Tekywwun IP agpec koHTponnepa (Host name or IP address);

— Tun noakntodeHnsa (Connection type) - SSH, co ctaHaapTHbIM NOPTOM
22.

OkHO HacTpoek PUTTY npuBeaeHO Ha puUCyHke 29.



ﬁ PuTTY Configuration

| B [t

Category:

T--S_ession Basic options for your PuTTY session

: Lo.gging Specify the destination you want to connectto

—|- Terminal
- Keyboard HostName (or IP address) Port
- Bell 172.16.101.125 22

_.w-i-aneoa‘Lures Connection type:

Raw Telnet Rlogin (@ SSH Serial
I - Appearance 1

- Behaviour Load. save or delete a stored session
- Translation .
. Selection Saved Sessions
- Colours

—|-Connection - — ]

Default Settings Load
Eafa 172.16.101.125 e
- Proxy 17216.101.130
- Telnet 172.16.101.138 | sae |
- Rlogin 17216.101.139 ]
. SSH 172.16.101.234 | Delete |
.. Serial 172.16.101.235
Close window on exit
Always Never @) Only on clean exit
| |
About | | Help | [ Open l | Cancel |

M — -

PucyHok 29 - OKHO HacTpoek PuUTTY.

[Mocne BBOAaA HACTpOeEK,

Heob6XxoAMMO HaxaTb KHonky Open.

B okHe

TepMUHana NoABUTLCA NMpurnaweHne Ha BBOA NoJsib3oBaTtesia U napons. MNpumep
OKHa TepMuHana PUuTTY c nonb3oBaTtesnieM admin, U BbINOJIHEHHBIMU YTUINTaMU
Is n Is / npuBeaeH Ha pucyHke 30.

E"'P 172.16.101.125 - PuTTY

opt

PucyHok 30 - OkHO TepMuHana PuTTY.



Tabnnua 20 - Cnncok Hambonee NCNosib3yeMbIX YTUIUT.

yTunura OnucaHue

Is dir MokaszaTb coaepxmmoe kaTtanora. Ecnu dir He
3a4aH, NoKa3bliBaeTcs TeYKLWMN KaTanaor

cd dir CMeHUTb TeKYLKUN KaTanor Ha KaTasor dir

pwd MokasaTb TeKyLWM1n KaTanaor

mkdir dir CozgaTtb Katanor dir

passwd CMeHNTb Maposib

reboot Gnepe3arpysnTtb KOHTpoaep

cat file MokasaTtb cogepxumoe cdanna file

less file Mokasatb copepxumoe danna file ¢
BO3MOXHOCTbIO MPOKPYTKN BBEPX/BHU3

tail file -f B pexume peanbHOro BpeMeHW MoKasbiBaTb

nocnegHue ctpokn dawnna file, ypobHo ans
npocMoTpa nor-cannos

ps MokasaTb CMUCOK aKTUBHbIX NPOLECcCoB

top Moka3sbiBaTb  3anylleHHble npoueccbl B
peanbHOM BpEMEHM C  oTobpaxeHuem
3aHMMaEMbIX pecypcos (3arpyska
npoueccopa/namaThb ...)

kill prog(killall prog) MpUHYAUTENBHO 3aBEpWUTb (3aBEpLWNTbL BCE)
NpoLecchl C UMEHEM prog

vi file PegakTmnpoBaTb (haiin peaakTopoM Vi

mc 3arpy3uTtb dannosbiii MeHeaxep Midnight

Commander ¢ TeKCTOBbIM MHTepdEeNcoM T1na
Norton Commander

Bo BcTpamBaembix cuctemax Linux Habop yTWAUT KOMaHAHOW CTPOKMU
onpegensietca naketom BusyBox. TllonHbln Habop yTWUAMT BO BCTPOEHHOW
onepaumMoHHOM CUCTEME KOHTpOsI1Iepa MOXHO NMPOCMOTPETb, BbIMNOIHUB KOMaHAy
/bin/buzybox. Bbonee noapobHy MHOpMauno 06 MX MCNONBb30BAHUN MOXHO
HaWTW Ha canTe pa3paboTumka: https://busybox.net.

2.3.3.2 Moponep>kka opraHoB yrnpas/ieHUA N MHOUKaUUKU
CeetognoaHble wuHpgmkatopol OBMEH, PABOTA, Wi-Fi, USB, Tx, R,
onpeaeneHbl BO BCTPOEHHOW OnepaunoHHOM CUCTEME NPOLECCOPHOro MOoAYS.
CooTBeTCTBME Ha3BaHMI MHONKATOPOB MOAYAS N BCTPOEHHbLIX CBETOAMOA0B
OC Linux npuBeneHo B Tabnuue 21.

Tabnuuya 21 - CooTBeTCcTBME MHAMKATOPOB Moaynsa u ceetoaunonos OC
Linux

NHankartop HasBaHue B Linux
OBMEH rxtx0

TX tx1/tx2

Rx rx1/rx2

PABOTA work

Wi-Fi wifi

USB save

KaTtanorm KOHTpPOSS WHAMKATOpPaMM HaxoaaTcs B (annoBon cucrteme
KOHTponnepa no agpecy /sys/class/leds.



NuankaTtopbl Wi-Fi, Tx, RX ynpaBnswTcsa ApanBepaMn onepaumoHHOMN
cucrtemnbl, nHankatopbl PABOTA, USB ynpasnstoTcsa nporpaMmaMmn/cKpmntaMu
nosib3oBaTtens.

KHonku Wi-Fi u USB 3aperncrpupoBaHbl BO BCTPOEHHOMW OrnepaunoOHHOMN
CUCTeMe TMpoueCcCopHOro Mmoaynd. [Ana nepexsaTta HaXaTus  KHOMKMU
MCNONb3YITCSA CKaH-KoAbl, NpuBeAeHHble B Tabnuue 22.

Tabnuua 22 - CKaH-KOoAbl KHONOK MOAyNs

KHonka CkaH-KoA
Wi-Fi 149
USB 148

NMpumeyaHue: B cHopky obpasa onepaumoHHOM CUCTEMbl BKJ/IHOYEHA
ytunuta optilogic-key, nepexsaTbiBarowas Ha)xaTue KHOMKM, dann HaACTPOMUKMU
/etc/optilogic-key.conf.

2.3.3.3 LLinto3 Modbus TCP Modbus RTU - mbgated

LLnw3 Modbus TCP - Modbus RTU npegHa3sHayeH ANS peTpaHCnsauum
nocbiiok no m3 cetn Ethernet mo npotokony Modbus TCP B COM-nopT no
npotokony Modbus RTU n obpaTtHo.

NcnonHgembin ¢ann mbgated ycraHosneH B kaTtanore /usr/sbin. ®awnn
HacTpoek /etc/mbgated.conf.

CrtapT wnio3a npoucxoamT BO BpeEMS CcTapTa OMNepaunvoHHOW CUCTEMBbI.
3anyckaeTcs OH Kak cnyxba, ckpunT ctapTa/crtona /etc/init.d/mbgated.

2.3.3.4 Web-koHconb

Web-KoHCONb npeaHasHadeHa 418 HAcTpPOWMKM M MpoOCMOTpa TeKyllero
COCTOSIHMSA KOHTponepa.

NcnonHsembih dann webconsole yctaHoBneH B kKaTtanore /usr/sbin. ®ann
HacTpoek /etc webconsole.conf.

Crapt Web-koHCONM npoucxoanT BO BpeMs CcTapta onepauuoHHOMU
CUCTeMbl. 3anyckaeTcss OHa Kak cnyxba, ckpunt crapta/crtona /etc/init.d/
webconsole.

2.3.3.5 AnnapaTtHbl1 watchdog Tanmep

MpoueccopHbin Moaynb CPU-1 nmmeeT annapatHbln watchdog Tanmep. OH
npeaHasHavyeH Ans  nNpefoTBpawWleHMs  NporpaMMHbIX  WMAM annapaTHbIX
«3aBuUCaHUM» npoueccopHoro ™moayns. Watchdog 3aperucrtpuposaH BO
BCTPOEHHOW onepaumoHHOW cucrteme Linux.

MNpn paboTte C oOnNepaunMOHHOM CUCTEMOM B KOHCOSIbHOM pexume Ans
ynpasneHus watchdog tanmepom npegHasHadeHa yTunuta watchdog.

Cpepa wuvcnonHeHusa cascade-4 wMeeT BCTPOEHHbLIA MeXaHu3M 414
ynpasneHusa watchdog tanmepoM. lNMpn 3TOM ero HacTpoMKa OCYyLeCTBASEeTCS B
NpoekKkTe, KOTOPbIN BbIMOSIHSAETCS Cpeaoin UCMOSTHEHUS.



2.3.3.6 DHeproHesaBucuMmas nNnamaTb

MpoueccopHbin Moaynb CPU-1 mMeeT 3HeproHesaBUCMMYKO NaMsATb TuNa
FRAM. 2Ta namMaTb npeaHa3HayvyeHa AN9 XpaHeHUs onepaTUBHbIX AaHHbIX cpeabl
UCMOJIHEHUS.

Opaneep onepaunoHHOMN CUCTEMBI noanepxxueaet TOJIbKO
crneuvannusmpoBaHHbIA anropuTM YTEHUS/3annucm AaHHbIX U He npeaHa3HaydeH
AN NpoOCTOro, NOTOYHOro, XpaHeHnsa MHdopMaumn.

2.3.3.7 SD kapTa

MpoueccopHbi Mmoaynb CPU-1 nMeeTt cnot gnsa yctaHoBku SD KapTbl.

SD kapTa npegHasHayeHa A1 XPaHEeHUs TeKYLMX HACTpoeK, AAHHbIX M
apXMBOB cpenbl UCMOSIHEeHMA cascade4. lNpu cTapTe onepauuvoHHOW CUCTEMb
OHa aBTOMATU4YECKM MOHTUPYETCSH K KaTanory /var/opt/cascade4.

Ecnn cbopka nporpammHoro obecneyeHms npoueccopHoro moaynb CPU-1
He COAEepPXUT cpeabl UcnosiHeHns cascade-4, SD kKapTa MOHTUPYETCSA K KaTasnory
/run/media/mmcblkOp1.

2.3.3.8 Mopt USB

MpoueccopHbin Moaynb CPU-1 wuMeeT nopT Aana noaknwdyeHus USB
YCTPOWUCTB.

OH npepHa3HayeH yctaHoBkn USB Flash HakonuTensa. lNMpun nogknyYeHuu
USB Flash HakonuTens oH MOHTUPYETCS K KaTanory /run/media/sdal.

2.3.3.9 3aBoACKMe HaCTpPOMKH
KaTanor, B KOTOPOM XpaHATCS 3aBOACKME HacTponku: /etc/defalt-opty.
Mpu cbpoce K 3aBOACKMM HaCTPOWMKaM, BbIMOJSIHAEMbIM B COOTBETCTBUU .
2.3.1.19, NOMMUMO YyKa3aHHbIX B 3TOM MNYHKTE, K 3aBOACKWMM BO3BpalLAlTCA
cneayrouwme HaCTpOUKMU:

— napameTpbl DHCP cepsepa;

napameTpbl Beb-cepsepa NGINX;

napaMeTpbl Be6-KOHCONN;

napameTpbl nporpamMmel optilogic-key.

2.3.4 lMNporpammMa «Hactpownka moaynen OptiLogicL» - OptilogicConfig

Ona HacTponku MoAaynen BBOAA-BbIBOAA MOXHO MCMOJSIb30BaTb Mporpammy
«HacTtponka moaynen OptiLogicL» - OptilogicConfig. 2Ta nporpamMma gasnseTcs
Windows-npunoxeHnunem. [llporpamMmma «HacTtpoinka 6nokos OptiLogicL» B
AVAanoroBoOM pexxnuMe no3BoJisieT BbIMONHATb criegyowme QyHKUNN:

— MNOAKJIIOYEHME K MOAYNISM;

- aBTOMaTu4yeckoe onpeaeneHue oTob6paxeHune aapecos
NoAKIOUYEHHbIX MOAY/EN;



— oTobpaxeHue TeKYLLEro COCTOSIHUS MoAYyNne;
— OoTobpaxeHune TeKYLLUNX 3HaYeHWUIn KaHanos;
— oTobpaxeHue TEeKYLUNX HAaCTPOEK KaHasoB;

— W3MEHEHWe 3HAUYEHUI BbIXOAHbIX KaHanos;

— W3MEHEHWE TeKYLMX HAaCTPOEeK KaHaoB;

— JAMarHocTMKa CBA3U MO JIMHUU U MOAYJIIO;

- KaﬂM6pOBKa aHaNnoroBbIX KaHanoB BBOAA/BbIBOAA.

CoeanHeHune nporpammbl OptilogicConfig ¢ MmogynsmMu BBoAa-BbiBOAA Yepes
npoueccopHbit 610K AonyckaeTcs TONbKOo no npotokony Modbus TCP. Ans
paboTbl nporpaMmbl HeobxoanmMo, 4TObbl Ha KOHTpossiepe paboTtan W3
Modbus.

MoopobHoe onucaHme paboTbl C NporpamMMon nNpuUBEeAEHO B AOKYMeEHTe
«HacTpomnka 6nokoB OptiLogicL PykoBoacTBO onepaTtopa».

3 TEXHUYECKOE OBCJ/TY)XUBAHME

Moaynb npoueccopHbin CPU-1 He TpebyeT obcnyxuBaHus B npouecce
aKCnayaTauun.

B cnyyae HeobxoAMMOCTM 3aMeHbl 371eMeHTa nuTaHus (nepecrtanu
COXPaHATbCA MOKa3aHUSA CUCTEMHbIX 4acoB) WM KapTbl NamMaTn (yBenndyeHue
o6béMa nnm BbiXxoa U3 CTposi) HeobxoamMMo:

— pa3obpaTb Moaynb;

— MOAKNKYUTbL 3N1IeMeHT nuTaHms B pasbeM XP12 nnatel UMM
(MKNK.758.776.012) moayns;

— YCTaAHOBMUTb, NMpuM HeobXxoAMMOCTW, KapTy NamaTu B cnoT SD-kapThbl
naatel UMM;

— YyCTaHOBUTb nepembiikn XP2 n XP4 Ha nnate nopTtoB MoAyns
(MKNK.758.776.034) B Heobxoanmoe nonoxeHue;

— cobpaTb Moay/b.
Paszbopka n cbopka Mmoaynsa nponsBoaAnUTCA cneayowmm obpasom:

— OTAENUTb OCHOBaHME OT OCHOBHOIO Kopryca Moayss, npeofosieBas
COMpPOTUBIIEHNE 3ALLENOK;

— OTKpPYTUTb 8 BUHTOB coeanHAWmMX cbopKy nnaTt n Koprnyc Moayns;
— mn3Bneyb cO6OpKy nnaT U3 Kopnyca;

— wu3Bnedyo w3 cbopknm HeobxoaAMMYK nNaTty M NPOU3BECTU C HEW
HeobxoanMble AENCTBUS;

cobpaTb MoAy/lb B 06paTHOM nopsaake.



3.1 TexHun4yeckKkoe ocBmaerTenbCTtBOBaHue

NoBepka aHanOroBbIX M3MepuUTesIbHbIX KaHasoB MPOBOAMTCH OAWH pa3 B
ABa roga B COOTBeETCTBMM C «MeToAMKOM MOBEPKU U3MepUTENbHbIX KaHanoB
OptilLogic L».

3.2 Mopsaok U NepmoaAnNYHOCTb KanImbpoBKH

Mepnoanyeckasa kanmbpoBka KaHanoOB aHaNOroBoro BeBoAa/BbiBOAA MOAY NS
NpoOBOAUTCSA NepcoHanom cnyxbéol KUTI.

MepnoaANYHOCTb NpoBeAeHns KanubpoBKWM — He pexe oAHOro pasa B ABa
roga.

KannbpoBka KaHanoB MoAynss nNpoBOAMTCA C MOMOLWbIO MpPOrpamMmmel
«Hactponka wMoaynen OptiLogic L», KannbpoBoO4yHble KO3I(PPUUMEHTbI MO
KaXXa4oMy AmanasoHy naMepeHuin 3anunceoisatotcs B8 EEPROM moayns.

4 TEKYLWWUNA PEMOHT

PeMOHT MoAyns npoLeccopHOro CPU-1 BbIMOJIHAETCA TOIbKO
npeanpuaTMEM-mn3roToBUTENEM U34ENNA.

5 XPAHEHME

5.1 B TpaHCMNoOpTHOW Tape MOoAYy/M MOryT XpPaHUTbCA B HeOoTan/nMBaeMbIX
CK/TAACKUX MOMELLEHMNAX MPpU TeMNepaType OKpyXKakLero so3gyxa oT MMHyc 50
no + 50 °C v oTHOCUTENbHOW BRaXHoOCT A0 95 % npu TemnepaTtype +35 °C.

5.2 Moaynun [O/MKHbI XPaHUTbCA B YMNAaKOBKE B 3aKpbITbIX OTan/MBaeMbIX
CK/TAACKUX MNOMeLlWeHnax npu Temnepatype oT mawc 5 pgo nmwc 40 °C w
OTHOCUTENbHOM BRaxHocTn Ao 80% npu Temnepatype +20 °C.

5.3 B nomeweHnn He AO/MKHO ObITb MNblM, NAPOB KUCNOT WU LWeNo4ven,
arpeccuBHbIX rasos
N APYrmnx BpeaHbiX NpUMecen, Bbl3blBAOLWLNX KOPPO3UIO U3LENTUN.

6 TPAHCNOPTUPOBAHME

Moaynu B ynakoBke npeanpuaTUA-n3roToBuTend MOryT
TpaHCnopTUpoBaTbCa NHOO6bIM BUAOM TPaHCMoOpTa B KPbITbIX TPaHCMOPTHbIX
cpeactBax (B Xene3HOAOPOXHbIX BaroHaxX, 3aKkpbiTbiX aBTOMalMHAaXx,
repMeTM3npoBaHHbIX OTanaMBaeMbiX OTCekax camonetoB W T.4.) B
COOTBETCTBUM C NpaBuamMn TPAHCNOPTUPOBAHUSA FPY30B Ha COOTBETCTBYHOLWEM
BMAE TpaHCnopTa, Ha Nbble pacCTosAHUA MpuU TemnepaType OKpyXatoLlero
Bo3ayxa oT MMHYC 50 no 50 °C v OoTHOCUTENbHOW BNaxXHoCTU A0 98 % npwu
TemnepaTtype 35 °C.

7 YTUIN3AUMA

N3penne He coaepXuUT B CBOEM COCTaBe OMNacCHbIX WU S40BUTbIX BELWECTB,
CNOCO6HbIX HAHEeCTU Bpe 340pOBbI0 YeNOBEKA WM OKpYyXalolwen cpeae n He
npeacTasBfseT OMacHOCTU ANS XU3HU, 340POBbs NOAEN U OKpPYXKaloLwen cpeabl



NO OKOHYaHWUWM Ccpoka cnyxbbl. B 3TON CBA3WM yTUAM3aumsa um3genums MOXeT
Npou3BOAUTBLCA MO MNpasuaaMm yTuamsaumm o6WenpoMbIWIEHHbIX OTXO040B.
YTunmsaumsa  oCywecTBAsieTcd  OTAeslbHO nNo  rpynnaM  MaTepuasnos:
NaacTMacCoBbIM 32/1eMeHTaM, MeTa//IMYeCKUM KpenexHbIM geTansm. Moaynb He
COAEPXMUT AparoueHHbIX MeTan0B B KOMNOHEHTaX MU3aenus.
YTUnumsauuo npoBoanUTb COrIAaCHO COOTBETCTBYHOLWMM 3aKOHaM M NpaBOBbIM
AOKYMEHTaM, AENCTBYIOLLMM Ha TEPPUTOPUUN KOHKpPETHOro cybbekTa Poccmimckom

Qenepauymn.



MpunoxeHne A
KAPTA PETMCTPOB MODBUS NPOLECCOPHOIO MOAYJiA CPU-1

Perucrp HasHaueHue AdocTtyn OnucaHue
Tun moayns YteHne | Tun mMoaynd. Bo3MOXHble 3HavYeHus:
- 1 - Moaynb npoueccopHbiii CPU-1.
CraTtyc pabotbl | YteHne | Ctatyc paboTbl Mmoayns:
Moayns -  bwut 0 - pabora.
-  But 1 - HeT MUKponporpamMmmsl.
- but 2 - annapatHbin c6on ALIM.
- but 3 - annapatHbin cb6on LIAM.
-  But 4 - cboi yteHuns/3anmcu EEPROM.
- bwut 5 - peseps
- BbuTt 6 - KOpOTKOE 3aMblKaHMe ANCKPETHbIX
BbIXO40B
CocTosHus YteHne | Tekywme COCTOAHUSA AUCKPETHbLIX BXOA0B:
ONCKPETHbIX BXOA40B -  but 0 - cocTtosHne Bxoaa DI1.
DI1 - DI16 - bwut 1 - coctoaHune Bxoaa DI2.
-  but 2 - coctoaHne Bxoaa DI3.
- but 3 - cocTtossHne Bxoaa DI4.
- bwut 4 - coctosHue Bxoaa DI5.
- but 5 - coctossHne Bxoaa DI6.
- but 6 - cocTtosHne Bxoaa DI7.
- but 7 - cocTtoaHne Bxoaa DIS8.
- but 8 - cocTtossHne Bxoaa DI9.
-  But 9 - coctoaHmne Bxoaa DI10.
-  bwut 10 - cocTosiHMe Bxoaa DI11.
- but 11 - cocTosiHMe Bxoaa DI12.
- but 12 - coctosiHmne Bxoaa DI13.
-  but 13 - cocTossHMe Bxoaa DI14.
-  bwut 14 - coctosgHme Bxoaa DI15.
-  but 15 - cocTtosdHme Bxoaa DI16.
3HadeHne «0» COOTBETCTBYET COCTOSIHMIO BXoAa
«PA30OMKHYT», «1» — «3aMKHYT».
Onsa cbpoca cocTossHMS BXoda B pexmmax «Bxog c
yaepxxaHuem» u <«Tpurrep» cnegyer 3anucaTb
«1» B coOTBeTCTBYOWMN 6UT permnctpa 75.
CocTosiHus YteHne | Tekywme COCTOSAHUSA ANCKPETHLIX BXOA0B:
ONCKPETHbLIX BXOA0B -  bBut 0 - cocTtoaHune Bxoga DI17.
DI17-DI20 - but 1 - coctosaHne Bxoana DI18.

-  bwut 2 - coctoaHumne Bxona DI19.
-  bwut 3 - coctoaHue Bxoaa DI20.

3HauyeHne «0» COOTBETCTBYET COCTOSHUIO BXO0Aa
«PA3OMKHYT», «1» — «3aMKHYT».

[na cépoca cocToAHMA BXoAa B pexuMmax «Bxoa c
yoepxaHvem» u <«Tpurrep» cneayetr 3anucaTb
«1» B COOTBETCTBYIOLNI 6UT perncTtpa 76.




4 3HayeHne cyeTyuka | YTeHne | 3HadeHne cyeTuymka Bxoga DI1 B pexunme
Bxoaa DI1 «CYeTunK MMNynNbCoOB».
Ona cbpoca 3HayeHuMsa cyeTuynKa cneayert
3anmcaTtb «1» B COOTBETCTBYHOLWMNA BUT perucrtpa
75.
5 3HadeHne cyeTymka | YteHne | AHANOrMYHO perncTpy 4.
Bxoga DI2
24 3Ha4deHue Bxona | YteHne | Tekywee 3HadyeHume aHanorosoro Bxoaa AIl B
All otcyeTtax ALM B ananasoHe ot 0 no 4095.
25 3Ha4deHue Bxoaa | YteHue | AHaANOrM4Ho pernctpy 24.
AI2
26 3Ha4deHue Bxoaa | YteHue | AHaANOrM4HoO pernctpy 24.
AI3
27 3Ha4deHune Bxoaa | YteHue | AHaANOrM4HO perncrpy 24.
Al4
28,29 3HayeHue BxoAa | YteHne | Tekywee 3HadyeHne Bxoga AIl B dusnuyeckux
AIl B U3MYeCcKux eAnHnuax B COOTBETCTBUM C pexumMoM paboTbl
eavHuuax, dopmat Bbixoaa (pernctp 59) B dopmarte FLOAT IEEE 754.
FLOAT
30,31 3HaueHune Bxona | YteHne | AHanormyHo permcrtpam 28, 29.
AlI2 B dusnyeckmnx
eanHuuax, dopmart
FLOAT
32,33 3HayeHue BxoAa | YteHue | AHanorn4yHo permnctpam 28, 29.
AI3 B puanyecknx
eanHuuax, dopmat
FLOAT
34,35 3HaueHune BXoAa | YTeHne | AHanormyHo permcrtpam 28, 29.
Al4 B dusnyeckmnx
eanHuuax, dopmat

FLOAT




36 K3 AVCKpEeTHbIX | UteHne | CpabaTbiBaHWe 3aluMT OT KOPOTKOro 3aMblKaHWs
BbIXOA0B ANCKPETHbLIX BbIXO40B:
- but 2 - K3 Bbixoga DO3.
- but 3 - K3 BbIxoga DO4.
- but 4 - K3 Bbixoga DOS5.
- but 5 - K3 Bbixoga DO6.
-  but 6 - K3 Bbixoga DO7.
- but 7 - K3 Bbixoga DOS.
-  but 8 - K3 Bbixoaa DO9.
- bwut 9 - K3 Bbixoaa DO10.
3HaueHne «1» 6buTa COOTBETCTBYET Hanmnumio K3
Bbixoaa, «0» — otcytcrBumio K3.
3awmTta BbIXO4OB Moayns oT K3 peanusoBaHa
rpynnoi Ha 8 BbixogoB. Bo3HukHoBeHMe K3 xoTsa
6bl Ha oOAHOM BbIXoAe rpynnbl NPUBOAUT K
OTKJIIOYEHUIO BCeX BbIXO4OB 3TOW Trpynnbl u
BbICTaBAEHUIO MO HUM 6mTOB K3.
37 CocTosHus YteHmne | CocTodHusa reHepatopos LWWM Ha Bbixogax:
reHepaTtopos LWLNM - Bbwut 2 - cocTtosHue reHepatopa LLUNM
BbIxoga DO3.
- but 3 - cocTtosHue reHepaTopa LM
Bbixoga DO4.
3HauyeHne «1» 6uTa COOTBETCTBYET 3anyLlleHHOM
reHepaumMu WMNYAbLCOB Ha Bbixoae, «0» - He
3anyweHHOMN.
3HaueHne «1» 6buTa ycCTaHaBnuBaeTca npu
BK/TIOYEHUU TreHepaunmm WMNynAbCoOB B Hadane
nepsoro nepuwoaa LWWNM. 3HaueHne «0» 6uTta
yCTaHaB/IMBAETCA NpPU OTK/IOYEHUU reHepaumn B
MOMEHT  OKOHYaHWA  UMNynabca  NociefHero
nepuoga WNM.
38 PexxuM  HacTpoliku | UteHune [MepeBoa MoAyns B pexum HaCTpPOMKMU.
MoAayns 3anuchb ,D,OI'IYCTVIMble 3HaA4YeHUA:

- 0 - OTK/IOUYNTb PEXUM HACTPOMKH.
- 1 - N3MeHeHue pexunma paboTbl KaHanoB.
- 2 - N3MeHeHWe napaMeTpoB KaHasoB.

Mo ucTteyeHuo 5 MUHYT C MOMeHTa nocaegHero
U3MeHeHus pexuma paboTbl MM NapaMeTpa
BbIXOZ@ PEXWUM HacTponku byaeT aBTOMATU4YECKMU
OTKJ/THOYEH.




39 Pexxunm paboTbl | UTeHne | YcTtaHoBKa pexuma paboThl BX04a DI1.
Bxoaa DI1 3anuchb JonycTtumbie 3Ha4eHusa:
- 1 - [INCKpETHbLIN BXOA.
- 2 - CYeTynK MMnynbCoB.
- 3 - Tpurrep.
3Ha4yeHune nNo ymonyaHuio: 1.
3HayeHne perucTtpa coxpaHsietcs B EEPROM wu
BOCCTaHaBNMBaeTCss MNpU  BKAKOYEHUUN MUTaHUSA
MoaynA.
Nepen wn3MeHeHMeEM pexuMa paboTbl BxoAa
HeobxooMMO nepeBecTM MOAY/b B PEeXuM
HacTponkuM «1» mnm «2» (cMm. peructp 38).
40 Pexxunm paboTbl | UTeHne | AHanornyHo perncTpy 39.
Bxoaa DI2 3anucob
41 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxoaa DI3 3anuco
42 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxona DI4 3anuco
43 Pexxum paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxona DIS 3anuco
44 Pexxum paboTbl | UTeHne | AHanornyHo perucTpy 39.
Bxoaa DI6 3anucb
45 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxopa DI7 3anucb
46 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxoaa DI8 3anucb
47 Pexxum paboTbl | UTeHne | AHanorn4yHo perucrtpy 39.
Bxoga DI9S 3anucb
48 Pexxum paboTbl | UteHne | AHanorn4Ho peructpy 39.
Bxopa DI10 3anucb
49 Pexxum paboTbl | UteHne | AHanorn4yHo perucTtpy 39.
Bxopa DI11 3anucb
50 Pexxum paboTbl | UteHne | AHanorn4yHo perucTtpy 39.
Bxopa DI12 3anucb
51 Pexxum paboTbl | UteHne | AHanorn4yHo perucTtpy 39.
Bxopa DI13 3anucb




52 Pexxunm paboTbl | UTeHne | AHanorn4yHo perncTpy 39.
Bxona DI14 3anucb
53 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxona DI15 3anuncb
54 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoga DI16 3anuncob
55 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoaa DI17 3anucb
56 Pexxum paboTbl | UTeHne | AHanornyHo perucTpy 39.
Bxoaa DI18 3anucob
57 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoga DI19 3anuchb
58 Pexxum paboTbl | YUTeHne | AHanornyHo perucTpy 39.
Bxoaa DI20 3anucob
59 Pexum paboTbl | UTeHne | YcTaHOBKa  pexwuma paboThbl Bxoga  Al1l.
Bxoaa All 3anuchb ,U,OHYCTVIMble 3Ha4yeHun4q:
- 101 - AHanoroBbih Bxoa 4...20 MA.
- 102 - AHanorosbiin Bxog 0...5 B.
- 103 - AHanorosbii Bxog 0...10 B.
3Ha4yeHne no ymonyaHuio: 101.
3HadeHue peructpa coxpaHsietcs B EEPROM wu
BOCCTaHaBNMBAETCs MNpWU  BK/OYEHUU NUTAHMUS
Moayns.
Mepen w3MeHeHMEM pexuma paboTbl Bbixoaa
Heob6xoaMMO nepeBecTM MOAY/b B PexXuMm
HaCTpoOMKM «1» mnm «2» (cMm. peructp 38).
60 Pexxum paboTbl | UTeHne | AHanorn4yHo perncrpy 59.
Bxoaa Al2 3anucb
61 Pexxum paboTbl | UteHne | AHanorn4yHo perucTtpy 59.
Bxopa Al3 3anucb
62 Pexxum paboTbl | UteHne | AHanorn4yHo peructpy 59.
Bxona Al4 3anucb




63 Pexxunm paboTbl | UTeHne | YcTtaHoBka pexmMma pabotbl Bbixoga DOL1.
Bbixoga DO1 3anuchb JonycTtumbie 3Ha4eHusa:
- 201 - OnCKpeTHbIN BbIXOA,.
- 202 - Bbixog WNM (Tonbko DO3 n DO4).
3HayeHne no ymonyaHuio: 201.
3HayeHne peructpa coxpaHsetrca B EEPROM wu
BOCCTAHaBNMBAETCSs MNpW  BK/AOYEHUM NUTAHUS
Moayns.
Mepen wv3MeHeHMeM pexuma paboTbl BbIXoAa
HeobxoaMMO nepeBecTM MOAY/b B PEexXuMm
HaCTPOMKM «1» nnm «2» (cMm. peructp 38).
64 Pexxum paboTbl | UTeHne | AHanornyHo perucTpy 63.
BbIxoga DO2 3anucb
65 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 63.
BbIxoga DO3 3anuceb
66 Pexxum paboTbl | YUTeHne | AHanornyHo perucTpy 63.
Bbixoga DO4 3anuce
67 Pexxum paboTbl | YUTeHne | AHanornyHo perucTpy 63.
BbIxoga DOS5 3anuceb
68 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 63.
Bbixoaa DO6 3anucb
69 Pexxum paboTbl | UTeHne | AHanorn4yHo perucrtpy 63.
Bbixoga DO7 3anucb
70 Pexxum paboTbl | UTeHne | AHanorn4yHo perucrtpy 63.
Bbixoaa DO8 3anucb
71 Pexxum paboTbl | UTeHne | AHanorn4yHo perucrtpy 63.
Bbixoga DO9 3anucb
72 Pexxum paboTbl | UTeHne | AHanorn4yHo perncTpy 63.
BbIxoga DO10 3anucob
73 Pexxunm paboTbl | UTeHne | YcTtaHoBka pexuma pabotel  Bbixoga AOL.
BbIXOAa AO1 3anuchb ,D,OI'IYCTMMble 3HA4YeHU4:

- 301 - AHanoroBbi¥ Bbixoa 4...20 MA.
- 302 - AHanoroBbii1 Bbixog 0...5 B.

3HadeHue no ymonyanuio: 301.

3HayeHne peructpa coxpaHsaetrca B EEPROM wu
BOCCTaHaBNMBAETCA MNpU  BKAOYEHUU MNUTAHUSA
Moayns.

MNepen wu3MeHeHMeM pexuma paboTbl BbIxoAa
HeobxoAMMO nepeBecTM MOAYNb B pexXum
HaACTPOMKM «1» nnm «2» (cMm. peructp 38).




74 Pexxum paboTbl | UTeHne | AHanorn4yHo perncrpy 73.
BbIxoga AO2 3anucb
75 C6poc COCTOSIHMI | 3anuck | COpOC COCTOSAHUI AMCKPETHbIX BXOAOB B peXmMax
AMCKPETHbIX BXOJ0B «Bxop» c yaepxaHuem n «Tpurrep», nnbéo cbpoc
DI1-DI16 3HaYeHMN  CYETUYMKOB  BXOAOB B  pexume
«CyeTumnk»:
-  but 0 - Cbpoc coctossHms /cueTumka DI1.
-  but 1 - Cbpoc coctosiHusa /cyeTtumka DI2.
-  but 2 - Cbpoc coctossHmsa /cueTtumka DI3.
- but 3 - Cbpoc cocTosiHUs /cyeTumka DI4.
- but 4 - C6bpoc coctossHmsa /cyeTtumka DIb5.
-  but 5 - Cbpoc coctosiHusa /cyeTtumka DI6.
-  but 6 — C6bpoc coctossHmsa /cueTumka DI7.
- but 7 - Cbpoc coctossHmsa /cueTtumka DIS.
- bwut 8 - Cbpoc coctoaHusa /cuetumka DI9.
-  but 9 - Cbpoc coctosiHusa /cueTtumka DI10.
-  But 10 - CbpocC coCcTOAHMUSA /cHeTumnKa
DI11.
-  bBut 11 - C6bpocC cocTosAHMSA /cHeTumnKa
DI12.
-  bBut 12 - CbpocC cocTosAHMSA /cHeTumnKa
DI13.
-  bBut 13 - Cbpoc cocTosiHMA /cHeTumnKa
DI14.
- but 14 - C6poc cocTosiHMA /cyeTumKa
DI15.
-  but 15 - C6poc cocTosiHMA /cyeTumKa
DI16.
3anucb «1» B COOTBETCTBYHOLWMIA O6UT BbI30OBET
cbpoc 6uTa COCTOSHMA BXoAa B perncrtpe 2 B
TeKyllee COCTOsSiHMe CurHana Ha Bxoge, nunbo
YCTaHOBUT TeKyllee 3HayeHue cyeTuyMka BxoAda B
«0».
76 C6poc COCTOSIHMM | 3anucb | C6pOC COCTOSAHUIM AUCKPETHbLIX BXOA0B B pexunmax

ANCKPETHbIX BX0A0B
DI17-DI20

«Bxog» c ygep>xxaHmneMm mn «Tpurrep», nnbo cbpoc
3HAYEHMN  CYETYMKOB  BXOAOB B  pexume
«CyeTunk»:
-  but 0 - Cbpoc cocTtosiHusa /cueTumnka DI17.
-  but 1 - Cbpoc cocTtosiHusa /cueTumnka DI18.
-  but 2 - C6bpoc coctoaHusa /cuetumka DI19.
- but 3 - Cbpoc cocTtossHusa /cueTtumnka DI20.

3anucb «1» B COOTBETCTBYHOWMN O6UT BbI3OBET
cbpoc 6uTa cCOCTOSHMS BxoA4a B perncrtpe 3 B
TeKylee COCTOsSiHMe curHana Ha Bxoge, nubo
YCTaHOBUT TeKyllee 3HavyeHue cyeTyMka Bxoja B
«0»,




77 Cébpoc 3awmt K3 | YTeHme | C6pOC 3aMT KOPOTKOro 3aMbliKaHWS ANCKPETHbIX
ANCKPETHBIX 3anuck BbIXOA4OB B pexmnme «Py4yHon cbpoc K3».
BbIXO0B - but 2 - C6pOC K3 BbIX0A4a DO3.
-  but 3 - cbpoc K3 Bbixoaa DO4.
- but 4 - cbpoc K3 Bbixoga DOS5.
- but 5 - cbpoc K3 Bbixoga DO6.
-  but 6 - cbpoc K3 Bbixoaa DO7.
- but 7 - cbpoc K3 Bbixoga DOS8.
- but 8 - c6bpoc K3 Bbixoaa DO9.
- But 9 - cbpoc K3 Bbixoga DO10.
3anucb «1» B cooTBETCTBYOWMI 6UT cbpacbiBaeT
sawmnty K3 BbIxoga. Ecnm K3 BbIxoga He
yCTpaHeHo, TO 3awuta no 3TOMY BbIX0o4Ay
cpaboTaeT BHOBb.
78 YnpaBneHue UTeHne | YnpaBrieHne ANCKPETHbIMU BbIXOAaMW B pexuMe
OVNCKPETHbLIMMU 3anuchb «[NCKPETHLIN BbIXOA» WM BKJIIOUEHME reHepaunm
BbIXOAaMM UMNYJS1bCOB B pexunme «LLIMM»,

-  but 0 - cocTtosHmne Bbixoga DO1.

- but 1 - coctoaHumne Bbixoga DO2.

-  but 2 - coctossHne Bbixoaa DO3 nnun
pa3peweHune LM DO3.

-  but 3 - coctossHne Bbixoaa DO4 nnun
pa3peweHune LM DO4.

-  but 4 - coctoaHumne Bbixoga DOS.

- but 5 - coctoaHune Bbixoga DO6.

- but 6 - coctoaHmne Bbixoga DO7.

-  bBut 7 - coctoaHune Bbixoga DOS.

- Bbut 8 - coctoaHumne Bbixoga DOO9.

-  Bbut 9 - coctoaHumne Bbixoga DO10.

Onsa BbIXOAOB B pexuMme <«[UCKpeTHbIn BbIXoa»
yCTaHoBKa 3HaudyeHus <«0» 6uTta npueseder K
YCTaHOBKE HWU3KOro YpOBHSI CUrHasia Ha BbIXoAe,
yCTaHOBKa 3HayeHus «1» - BbICOKOIro YpOBHS.
Ona Bbixogos WWM B pexmme «HenpepbiBHad
reHepaums UMNysAbCOB» YCTAaHOBKA 3HayeHUs «1»
6uTta HeMea/IeHHO  3anyCcTUT  reHepauuio
MMMNYNbCOB Ha BbIXOAE.

Ona  Bbixogos WKMM B  pexume «Cepwus
UMMynbCOB» YCTaHOBKA 3HayeHns «1» 6uta
paspewaeTr 3anyck reHepauMmM WMNYyJibLCOB.
Ycnosus 3anycka reHepauuMm HaxoadaTca B
onucaHun perncrpa 79 «3anyck  cepuu
UMMY1bCOB>».

Ona BbixogoB LWWM yctaHoBka 3HayeHua «0»

6buta BbIX04a He3aMeaINTENNbHO OTKNKO4YaeT
reHepaunio uMnynbCcos.




79

3anyck
MMNY/bCOB

cepumn

YTteHne
3anucb

3anycKk cepuu MMnynbcoB Bbixoada LLUNM B pexume
«Cepusa MMMynbcoB».
-  bwuT 2 - 3anyck nmnynbca Ha Bbixoae DO3.
- but 3 - 3anyck uMnynbca Ha Bbixoge DO4.

Ons 3anycka cepuMnm UMNYNbCOB HeobxoauMo
3anucatb «1» nambo  wmHBepTupoBaTb  6uT
COOTBETCTBYIOWEr0 BbIXOAa B 3aBUCUMMOCTM OT
pexuMa 3anycka LLNM (cMm. pernctp 97).

3anycK npu He 3aKOHYMBLUENCS reHepauuu cepum
MMMNYNbCOB Ha BbiIXOoAe MpuBeAeT K Mnepesanycky
BCEA CepuUM Ha 3TOM BbIXOAE C KOJIMYECTBOM
MMMNYNbCOB, YCTAHOBNIEHHbIX ANS HEFO B perncrpe
«Konnyectso wumnynbcoB»  (CM. perncrpbl 92,
93).

80

WwnpuHa wMnynbca
WnM3

YteHune
3anucb

OnuntenbHocTb uMnynbca LWWNM Ha Bbixoge DO3 B
eamHnyax no 100 Mkc. [onycCTuUMble 3HAYeHMUS
0...65535. 3HaueHume 0 oOTKAKOYAET reHepaumio
MMMNYNbCOB

3Ha4yeHune nNo ymonyaHuio: 1.

N3MeHeHWe 3HayeHWs BO BpeMs reHepauunu
NnpuUBeA&T K WM3MEHEHWI0 LWWPUHbI UMMyNbCa CO
cneayowero 3a TeKywWwuM MMNYsIbCOM.

81

WnpuHa wuMnynbca
WnM4

YTteHne
3anucb

AHanornyHo perunctpy 80.

84

Mepwnog LUNM3

YUTeHune
3anucb

Mepuog wMmnynbcos LWNMM Ha Bbixoge DO3 B
eanHnuax no 100 Mkc. JonycCTvMble 3HayeHus
0...65535. 3HaueHume 0 OTKAKOYAET reHepaumio
WUMMYbCOB

3HauyeHue no ymonyaHuio: 10.

N3MeHeHWe 3HayeHus BO BpeMs reHepauuu
npueeaét K WM3MEHEHWI0 nepuoja uMMysnabca co
crneaytoulero 3a TeKywmnMm NMnynbLCoM.

85

Mepuog LUNM4

YteHune
3anucb

AHanormyHo peruncrpy 84.

88

89

3ajepxKa 3anycka
WnM4

YteHune
3anucb

3apgepxka 3anycka WWM oTHocuTenbHO 3-r1o
KaHana npu oOJgHOBpPEMeHHOM CcTapTe o06oux
KaHanoB B pexumMme «Cepuss  MMNySbCOB>.
BenuunHa 3agepXKm He [O0/KHa npeBblwaTb
3HayeHus nepuoja 3-ro KaHana.

JonyctuMmble 3HaveHunsa: 0 — 65535
3HayeHune no ymonyanuio: 0.

92

Konunyectso
uMnynbcos LLNM3

YteHune
3anucb

Konuyectso WMNynbCcOB, KOTOpble HeobxoaAnMo
creHepupoBaTb Ha Bbixoge DO1 B pexume «Cepus
uMnynbcos». [lonyctumble 3HayeHmsa: 0 - 65535
3HayeHune No ymonyaHuio: 1.




93 Konnuectso YTeHne | AHaNOrM4yHoO perucTpy 92.
uMmnynscos LWLNM4 3anucb
96 Pexxum cepuun | YteHune BkntoueHune pexunma cepumn numnynbcos LLNM:
mmnynecos UM 3anucb -  but 2 - pexum cepumn LLIMM Bbixoga DO3.
-  bwut 3 - pexum cepumn LLIMM Bbixoga DO4.
YcTtaHoBka 6uta B «1» nepeknoyaeT Bbixog UMM
B PEeXWM Cepuum MMNYSbCOB, YCTaHOBKa 6uTa B
«0» nepekntoyaer Bbixogq WWNM B pexum
HenpepbIBHbIX UMMNYJILCOB.
3HayeHune no ymonyanuio: 0.
97 Pexxum 3anycka | YteHue Pexxum 3anycka cepun umnynscos LLUNM:
cepumn MMMNYbCOB | 3anunchb -  bwut 2 - pexum 3anycka UMM Bbixoga
WM DO3.
-  bwuTt 3 - pexum 3anycka UMM Bbixoga
DO4.
Mpu ycrtaHoBneHHOM B «0» 6uTe 3anyck cepun
umnynbcos LWWM npoussoguTCca nNo KoOMaHAae
3anmcn «1» B 6UT BbIXo4a B perncrtpe 79 «3anyck
cepun uMnynbcos». lNpu yCTaHOBMIEHHOM B «1»
6uTte 3anyck cepum Npom3BOAMTCHA NO U3MEHEHUIO
6uTa BbIXo4a B perucrpe 79.
3HadeHue no ymonyanuio: 0.
98 3HadyeHne BbIXxoAda | YTeHne | YcTaHOBKa 3HadyeHWs aHanorosoro Bbixoga AO1l B
AO1 3anucb otcyeTax LIAM B ananasoHe ot 0 no 65535.
JonycTnMble 3Ha4YeHus:
- 0...65535, B pexume 4...20 MA.
- 0..65535, B pexume 0...5 B.
99 3HaueHue BbIxoga | YUteHme | AHanornyHo perucTpy 98.
AO2 3anucb
100,101 3HayeHMe BbIxogda | YUTeHme | YcTaHoBKa 3HaudeHus Bbixoga AO1l B dm3myeckmx
AO1 B d)VIBVIl-IeCKVIX 3anuchb eanHnuax B COOTBETCTBMM C PEXMMOM pa6OTbI
eavHuuax, dopmat Bbixoaa (pernctp 73) B dopmaTte FLOAT IEEE 754.
A
FLOAT JonycTnMble 3Ha4YeHns:
- 4..20, B pexxume 4...20 MA.
- 0..5, B pexxume 0...5 B.
3HadyeHne MeHee AOMNYCTMMOrO OTK/OYaeT KaHan
B 0oboux pexmmax. 3HadeHne 6onee AOMNyCTUMOro
YCTA@HOBUT MaKCMMasibHO-A0MNYCTUMOE 3HayeHue
Ha BbIXoAe.
102,103 3HadyeHne BbIxoda | YteHne | AHanormyHo permcrtpam 100,101.
AO2 B duanyeckux | 3anuco
eanHuuax, dopmat

FLOAT




500 Bpem4 UYteHne | Bpems aHTmapebesroson puabTpaumu curHana Ha
aHTuapebesra 3anuce | Bxoae DI1 B eanHuuax no 100 mMkc. JonycTuMmblie
Bxona DI1 3HayeHuda: 0...65535.
3HadeHue no ymonyanuto: 20.
3HayeHne peructpa coxpaHsetcs B EEPROM wu
BOCCTAHaBNMBAETCA MNpW  BK/YEHUM NUTAHUS
MoAayns.
MNepen wv3MeHeHMeM nNapaMeTpa HeobxoAaMmo
nepeBecTn MOAYJlb B PEXWUM HACTPOMKKU «2» (CM.
pernctp 38).
501 Bpemsa YteHne | AHanornydHo peructpy 500.
aHTuapebesra 3anuncob
Bxoaa DI2
502 Bpems YteHne | AHanornyHo peructpy 500.
aHTuapebesra 3anucob
Bxoaa DI3
503 Bpems YteHne | AHanornyHo peructpy 500.
aHTuapebesra 3anucb
Bxoaa DI4
504 Bpemsa YteHne | AHanornydHo peructpy 500.
aHTuapebesra 3anucb
Bxoaa DI5
505 Bpems YteHne | AHanornydHo peructpy 500.
aHTmapebesra 3anuceb
Bxoaa DI6
506 Bpems YteHne | AHanornydHo peructpy 500.
aHTuapebesra 3anucob
Bxopa DI7
507 Bpemsa YteHne | AHanoruyHo peructpy 500.
aHTuapebesra 3anucob
Bxoaa DI8
508 Bpemsa YteHne | AHanorn4yHo peructpy 500.
aHTmapebesra 3anucob
Bxoaa DI9
509 Bpems YteHne | AHanoru4dHo peructpy 500.
aHTmapebesra 3anuceb
Bxoaa DI10
510 Bpems YteHne | AHanoru4dHo peructpy 500.
aHTmapebesra 3anucob

Bxoaa DI11




511 Bpem4 YteHne | AHanoru4dHo peructpy 500.
aHTuapebesra 3anucb
Bxoaa DI12
512 Bpem4 YteHne | AHanorn4dHo peructpy 500.
aHTuapebesra 3anucb
Bxoaa DI13
513 Bpems YteHne | AHanorn4Ho peructpy 500.
aHTMapebesra 3anucob
Bxoga DI14
514 Bpemsa YteHne | AHanornudHo peructpy 500.
aHTuapebesra 3anucb
Bxona DI15
515 Bpemsa YteHne | AHanornudHo peructpy 500.
aHTuapebesra 3anuchb
Bxoga DI16
516 Bpems YteHne | AHanornyHo peructpy 500.
aHTnapebesra 3anucob
Bxoaa DI17
517 Bpems YteHne | AHanornyHo peructpy 500.
aHTuapebesra 3anucob
Bxofa DI18
518 Bpemsa YteHne | AHanornyHo peructpy 500.
aHTmapebesra 3anuceb
Bxoga DI19
519 Bpems YteHne | AHanornydHo peructpy 500.
aHTnapebesra 3anuceb
Bxoaa DI20
520 Bpema yaepxaHusa | UteHne | Bpemsa yaepxaHusa 6uta coctosHma Bxoza DI1 B
COCTOSHUS 3anuch perncrtpe 2 B eanHuuax no 100 mMkc. JonycTuMsble
DI1 3HayeHua: 0..65535. 3HadeHne 0 oTkNOYaeT

yaepxaHue.
3HadeHue no ymonyanuio: 5000.

3HadeHne peructpa coxpaHserca B EEPROM u
BOCCTaHaBNMBAETCA MNpU  BKAOYEHUU MNUTAHUSA
Moayns.

Nepen wv3MeHeHMeM napaMeTpa HeobxoAuMMO
rnepeBecTn MOAYJSlb B PEXWUM HACTPOUKKU «2» (CM.
pernctp 38).




521 BpemMa yaepxaHusa | YteHne | AHanormyHo permuctpy 520.
COCTOSAHUSA BXo4a | 3anucob
DI2

522 BpemMa yaepxaHusa | YteHne | AHanormnyHo permctpy 520.
COCTOSAHUSA BXoJa | 3anucob
DI3

523 BpemMa yaepxaHusa | YteHne | AHanormnyHo permctpy 520.
COCTOSAHUSA BXO4a | 3anuceb
D14

524 BpemMa yaepxxaHus | YteHne | AHanormyHo permctpy 520.
COCTOSIHUSA BXO4a | 3anuceb
DI5

525 Bpema yaepxaHusa | YUteHne | AHanoru4yHo peructpy 520.
COCTOSAHUSA BXoAa | 3anucob
DI6

526 BpemMa yaepxaHusa | YteHne | AHanormyHo permnctpy 520.
COCTOSAHUSA BXoAa | 3anucob
DI7

527 BpemMa yaepxaHusa | YteHne | AHanormyHo permnctpy 520.
COCTOSAHUSA BXo4a | 3anucob
DI8

528 BpemMa yaepxaHus | YteHne | AHanormyHo pernctpy 520.
COCTOSIHUSA BXOo4a | 3anuceb
DI9

529 Bpema yaepxaHusa | UteHne | AHanoru4yHo peructpy 520.
COCTOSIHUSA BXOo4a | 3anuceb
DI10

530 Bpema yaepxaHusa | UteHne | AHanoru4yHo peructpy 520.
COCTOSAHUSA BXxo4a | 3anucb
DI11

531 BpemMa yaepxaHus | YteHne | AHanormyHo perunctpy 520.
COCTOSAHUSA BXxo4a | 3anucb
DI12

532 BpemMa yaepxaHus | YteHne | AHanormyHo permnctpy 520.
COCTOSAHUSA BXxo4a | 3anucb

DI13




533 BpemMa yaepxaHusa | YteHne | AHanormyHo permuctpy 520.
COCTOSIHMSA BXo4a | 3anucob
DI14

534 BpemMa yaepxaHusa | YteHne | AHanormnyHo permctpy 520.
COCTOSIHMS BXo4a | 3anucob
DI15

535 BpemMa yaepxaHusa | YteHne | AHanormnyHo permctpy 520.
COCTOSAHUA BXO4a | 3anuceb
DI16

536 BpemMa yaepxxaHus | YteHne | AHanormyHo permctpy 520.
COCTOSAHUS BXxo4a | 3anucb
DI17

537 Bpema yaepxaHusa | YUteHne | AHanoru4yHo peructpy 520.
COCTOSAHUSA BXoAa | 3anucob
DI18

538 BpemMa yaepxaHusa | YteHne | AHanormyHo permnctpy 520.
COCTOSAHUSA BXoAa | 3anucob
DI19

539 BpemMa yaepxaHusa | YteHne | AHanormyHo permnctpy 520.
COCTOSIHMS BXo4a | 3anucob

DI20




540

Yaepxuneaemble
COCTOSIHMSA

ANCKPETHbIX BXO40B

DI1-DI16

YTteHne
3anucb

YaepxXunBaemble COCTOSAHUSA OUCKPETHLIX BXOAOB:

- Bbut 0 - yaepxuBaeMoe coctosiHme DI1.

- but 1 - yaepxuBaeMoe coctosiHme DI2.

-  bwut 2 - yaepxxnBaemoe coctosiHne DI3.

-  buTt 3 - yaepxunsaemoe coctosiHue DI4.

-  buTt 4 - yaepxxunsaemoe coctosiHme DIS.

- but 5 - yaepxusaeMoe coctosiHme DI6.

- buTt 6 - yaepxxnBaemoe coctosiHne DI7.

- but 7 - yaepxusaemoe coctosiHme DIS8.

- but 8 - yaepxxusaemoe coctosiHme DIO9.

-  but 9 - yaepxusaemoe coctosiHne DI10.

- but 10 - yaepxmeaemoe coctosiHue DI11.
-  bwut 11 - yaepxmnsaemoe coctossHue DI12.
- but 12 - yaepxuneaemoe coctossHue DI13
-  but 13 - yaepxmnsaemoe coctossHue DI14.
- but 14 - yaepxunsaemoe coctossHue DI15.
-  but 15 - yaepxunsaemoe coctossHue DI16.

3HadeHne «0» 6GMTa COOTBETCTBYET YAEPXAHUIO
coctosHua «0» Ha BXxoAe Ha BpeMs, 3ajaHHOe B
peructpe 520...535, 3HaueHue «1» - yaepxxaHuio
COCTOSAHUSA «1»,

3HayeHue no ymonyaHuio: 1.

3HayeHne permcrtpa coxpaHsaetrcs B EEPROM u
BOCCTAHaBNMBAETCA MNpU  BKIOYEHUU MNUTAHUA
Moayns.

MNepen wv3MeHeHMeM nNapaMeTpa HeobxoAMMo
nepeBecTn MOAYJSlb B PEXWUM HACTPOUKKN «2» (CM.

pernctp 38).

541

Yaepxusaemble
COCTOSIHUA

ANCKPETHbIX BXOA40B

DI17-DI20

YteHune
3anucb

YaepxunsaeMble COCTOSAHUA AUCKPETHbLIX BXOAOB:
-  bwut 0 - yaep>xxnBaemoe coctosiHme DI17.
- but 1 - yaepxusaemoe coctosiHne DI18.
-  bwuTt 2 - yaep>xxnsaemoe coctosiHme DI19.
- but 3 - yaepxusaemoe coctosiHne DI20.

3HadeHne «0» 6GuTa COOTBETCTBYET YAEpXXaHWIo
coctoaHUsa «0» Ha BXoAde Ha BpeMs, 3aflaHHOEe B
peructpe 536...539, 3HaueHue «1» - yaepxxaHuto
COCTOSIHUSA «1»,

3Ha4yeHune nNo ymonyaHuio: 1.

3HadeHne peructpa coxpaHsetrca B EEPROM wu
BOCCTaHaBMBAETCS MNpPU  BKAKOYEHUUN MUTaHUSA
Moayns.

Mepea wv3MeHeHMeM napaMmeTpa Heobxoammo
rnepeBecTn MOAYJlb B PEXWUM HACTPOMKKU «2» (CM.
perucTp 38).




542

AKTUBHbIE

ANCKPETHbLIX BXO40B

DI1-DI16

pOHTHI

YTteHne
3anucb

AKTVBHble (PPOHTbI ANCKPETHbIX BXOAOB B pexume
«CUeTunK» unu «Tpurreps.

-  but 0 — ®poHT cueTumka/Tpurrepa DI1.

-  bwut 1 - ®poHT cuetunka/Tpurrepa DI2.

-  but 2 — ®poHT cueTumka/Tpurrepa DI3.

-  but 3 — ®poHT cueTumka/Tpurrepa DI4.

-  Bbut 4 - ®poHT cuetunka/Tpurrepa DI5.

-  but 5 - ®poHT cueTumka/Tpurrepa DI6.

-  but 6 — ®poHT cuetunka/Tpurrepa DI7.

-  but 7 — ®poHT cueTumka/Tpurrepa DIS8.

- Bbut 8 — ®poHT cuetunka/Tpurrepa DI9.

-  but 9 — ®poHT cyeTumka/Tpurrepa DI10.
-  but 10 - ®poHT cuetumka/Tpurrepa DI11.
- bwut 11 - ®poHT cyeTumka/Tpurrepa DI12.
-  but 12 - ®poHT cuetumka/Tpurrepa DI13.
-  Bbut 13 - OpoHT cueTumka/Tpurrepa DI14.
- but 14 — ®poHT cuetumka/Tpurrepa DI15.
- Bbut 15 - OpoHT cyeTumka/Tpurrepa DI16.

3HauyeHne «0» 6uTa cooTBeTcTBYEeT paboTe no
3agHeMy QpOHTY (CYeT Npu M3MeHeHuUn Bxoada c 1
Ha 0), 3HauyeHue «1» - no nepegHemy QPOHTY
(cuet npun namMeHeHun c 0 Ha 1).

3Ha4yeHne No yMONIHYaHUIO: «1».

3HadeHne peructpa coxpaHsietcs B EEPROM wu
BOCCTAHaBNMBAETCS MNpU  BKJOYEHUM MNUTAHMUS
MoAyns.

MNepen w3MeHeHMeM napameTpa HeobxoauMMo
rnepeBecTn MoAy/lb B PEXWUM HACTPOMKM «2» (CM.
perucTp 38).

543

AKTUBHbIE

(POHTBI

ANCKPETHbLIX BXOA40B

DI17-DI20

YUTeHune
3anucb

AKTUBHblE (PPOHTbI ANCKPETHbLIX BXOA0B B pexume
«CyeTumk» unm «Tpurrep».

-  But 0 — ®poHT cuetunka/Tpurrepa DI17.

-  but 1 - ®poHT cuetumnka/Tpurrepa DI18.

-  But 2 - ®poHT cuetumnka/Tpurrepa DI19.

- but 3 — ®poHT cueTumka/Tpurrepa DI20.

3HaueHne «0» 6uTa cooTBeTcTBYeT paborte no
3aaHeMy (GpoHTY (CYET Npu U3MeHeHun Bxoaa c 1
Ha 0), 3HauyeHue «1» - no nepegHemy QPOHTY
(cuet npn namMeHeHun ¢ 0 Ha 1).

3Ha4yeHne rno yMoayaHuio: «1»,

3HadeHne peructpa coxpaHsetrca B EEPROM wu
BOCCTAHaBNMBAETCA MNpU  BKIOYEHUU MNUTAHUSA
MoAyns.

MNepen wv3MeHeHMeM NapaMeTpa HeobxoAMMO
nepeBecTn MOAYJlb B PEXWUM HACTPOMKKU «2» (CM.

pernctp 38).




544 Pexxunm py4HoOro | YteHue BknouyeHne pexuma pydyHoro cbpoca sawmTt oOT
cbpoca K3 | 3anuch KOPOTKOrO 3aMblKaHWS BbIXOA4OB:
AVICKPETHbIX - BuT 2 - py4Hoti cbpoc K3 Bbixoga DO3.
BbIXO/0B - But 3 - pyuHon cbpoc K3 Bbixoaa DO4.
- but 4 - pyyHon cbpoc K3 Bbixoga DO5S.
-  but 5 - py4dHon c6bpoc K3 Bbixoga DO6.
- but 6 - py4dHont cbpoc K3 Bbixoaa DO7.
-  but 7 - py4dHon cbpoc K3 Bbixoga DOS.
- but 8 - py4dHoit cbpoc K3 Bbixoaa DO9.
-  but 9 - py4dHon cbpoc K3 Bbixoga DO10.
3HadyeHne «1» BKAKOYAET Py4YHOM CHpPOC 3aluThI
K3 Ha Bbixoge. [lpu BO3HWMKHOBEHUM K3 Ha
BbIXO4E, BbIXOA4 OTKJ/OYaeTCca Mo 3awute, U He
BKNtOYaeTca A0 cbpoca 3awuTbl BPYYHYHO C
noMowblo pernctpa 77 «Cbpoc 3awmt K3
OVUCKPETHbIX BbIXO40B>.
3HaueHne «0» - aBTOMaATU4YeCcKuin cb6pocC 3aluThl
K3. Mpu BO3HWMKHOBEHMM K3 Ha BbIXOAE, BbIXOA
OTK/tOYaeTca Mo  3awute WM aBTOMaTUYECKM
BKJIlOU@eTCsa Npu ycTpaHeHunn K3.
3HadeHue no ymonyanuio: 0.
3HayeHne permnctpa coxpaHsetrcs B EEPROM wu
BOCCTAHaBNMBAETCSs MNpWU  BKIOYEHUM MNUTAHMUS
Moayns.
MNepen wv3MeHeHMeM nNapaMeTpa HeobxoaMmo
nepeBecTn MOAYJSlb B PEXWUM HACTPOUKKN «2» (CM.
pernctp 38).
545
546 MNMocTtosiHHas YteHne | MNMocTosiHHas BpeMeHu duabTpa HU3KMX YacToT 1-
BpeMeHn duabTpa | 3anucb ro nopsgka B eauvHuuax no 5 Mmc. Jonyctumble
Bxoaa All 3Ha4yeHus: 0...65535.
3HayeHune no ymonyaHuio: 0.
547 [MocTosiHHasA YTeHne | AHaANOrnM4Ho peructpy 546.
BpeMeHn dunbTpa | 3anucb
Bxoaa Al2
548 [MocTosiHHaA YTeHne | AHaNoOrnM4Ho peructpy 546.
BpeMeHn dunabTpa | 3anuck
Bxoaa AI3
549 lMocTosiHHas YTteHne | AHanorn4dHo peructpy 546.
BpeMeHn dunabTpa | 3anuck

Bxoaa Al4




