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HacTosiwee pyKOBOACTBO MO 3KCMayaTauuMm coAepXuT mHdbopMauumio,
HeobxoauMyl0 AN9 NpaBubHOM M 6Ge3onacHoM 3KcnyaTaunum moayns
npoueccopHoro CPU-3, BXxoAaswero B COCTaB JIMHEUKU KOHTPOINEpPOB
norm4yecknx nporpamMmmupyemblx cepumn Optilogic L (aanee no TekcTy
MNJK).

OcHoBHas obnactb npuMeHeHusa [MJIK Optilogic L - aBToMaTtm3auus
TEXHOJIOFMYECKNX MpoueccoB Ha obbekTax pas/iMyHbiX OTpacien
NPOMbILWIEHHOCTUN, @ TaKXe MHXEHEPHbIX CUCTEM 3[4aHNIN N COOPYXKEHUMN.

MK Optilogic L cootBeTctBYyeT NOCT IEC 61131-2-2012.

MJK Optilogic L npegHasHayeHbl 418  WUCNONb30BaHUS  BHe
B3PpbIBOOMNACHOM 30HbI. Cessb C 3nekTpoobopynoBaHNEM,
pPacrosioXKeHHbIM BO B3pPbIBOOMACHOM 30HE, AO0J/HKHA OCYLLEeCTBASATbCS B
COOTBETCTBUM C TpeboBaHMAMU roCyfapCTBEHHbIX CTaHAApTOB K
B3pbIBO3alLMLLEHHOMY 060pYyA0BaHMUIO.

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



1 ONMUCAHME N PABOTA

1.1 Ha3sHauyeHue

Moaynb npoueccopHbin CPU-3 npeaHa3sHayeH AN MCNOMb30BaHUSA B
cucremax aBTOMATM3NPOBAHHOIO ynpasneHus TEXHO0MMYEeCKNM
obopynoBaHMeM B DJHepreTMke, Ha TPaAHCMNOpPTe, B pa3/nYHbIX o0bnacrtax
NPOMbILWIEHHOCTU, XUTNLLHO-KOMMYHAJ/IbHOIO U CEJIbCKOro X035MCTBa.

Moaynb aBnaetTcad pyHKUMOHaNbHO 3aKOHYEHHbIM YCTPOMCTBOM, MMEKLWMM
KaHanbl BBOAA/BbIBOAA, UHTepdencobl CBs3m 1n paboTalowmnMm nog yrnpaBieHneM
cneumanmampoBaHHOro nporpamMmHoro obecneyenmna (MO). MO moaynsa
NO3BOJMISIET BbINO/IHATE ANrOPUTMblI  Pa3/IMYHON CIOXHOCTM U obecneumBaTtb
CBSA3b C Pa3/IM4YHbIMMN BHELWHUMU CUCTEMAMMWU.

[na pacwumpeHms TMNOB M KOJM4YecTBa KaHasoB BBOAA/BbiBOAA K MOAYIIO
MOryT 6biTb NOAK/IOUYEHbI pa3fINyHbie MOAY/IN paClUIMPEHNS N3 COCTaBa JIMHENKN
MNJIK Optilogic L.

Moaynb npegHasHavyeH ANS HenpepbiBHOroO HeobCnyXmBaemMoro pexmuma
paboTbl.

1.2 TexHUYecKne XxapakTepmucTtukm

1.2.1 KoHcTpyKumsa, o603HaveHne, pa3Mepbl 1 Macca MoAyNS.

BHewHun Bna n pasmepbl Moayns CPU-3 nokasaHbl Ha pucyHke 1.
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PucyHok 1 — BHeWwHW BUA 1 pa3Mepbl MoayNs

Moaynb BbIMNOSHEH B MJACTUMKOBOM KOpnyce, npeAHa3HayYeHHOM Ans
yctaHoBkn Ha DIN-penky tuna TH35-7,5 (35 MM x 7,5 MM) uam Ha njocKyto
naHenb.

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



Moaynb nMeeT cTeneHb 3awmnTbl kopnyca no NOCT 14254-2015 He MeHee —

IP20.

Moaoynb UMeeT pa3beMHYIo

KOHCTPYKUWULO,

NO3BOMAIOLWLYIO OTAENATb

OCHOBHOW KOpNyC OT OCHOBaHMSA MoAyns Ans Aoctyna k nnataMm. CoeguMHeHune
KOpnyca C OCHOBaHMEM BbINOSIHEHO C MOMOLLbIO 3aLLESIOK.
MNoaknoyeHne NUTaHUA M MNOJIEBbLIX Lenel K MOAYNI OCYLeCTBASeTcs C
MOMOLLbIO CbEMHbIX KIEMMHUKOB C BUHTOBbLIMU 3aXXMMaMMU.
Moay/nb WMEET BCTPOEHHYI LWWHY paclMpeHns anas AOMNOJHUTENbHbIX
MoAyner BBOAa/BbiBOAA, YCTAHOB/IEHHYO B OCHOBAHMeE.

Ha BepxHel naHenu MoAynst pacrnosioXeHbl

3/IEMEHTbl MHANKALMM N KHOMKW yrpaBieHuns.
Macca moayn4a cocrtasnset — 200 r.
CpenHee BpeMs HApaboTKK Mexay OTKaszaMu MOAy/eN COCTaBNSET He

MeHee 100000 yacos.

1.2.2 OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKHN

MHTep(dEeNCHble pas3beMbl,

OCHOBHble TEXHMYECKME XapaKTePUCTMKN MOAYNS NpuMBeAeHbl B Tabnuue 1.

Tabnuua 1 — OCHOBHble TEXHUYECKNE XapakTepucTnukmn moagyna CPU-3

XapakTtepucTtuka 3HauyeHue NMpuMmeyaHue
YacTtoTa npoueccopa, My, 536 sapo ARM Cortex-A5
Ob6beM onepaTtmsHoli namatn (SDRAM), MbanT 128 DDR2
CK)g:Me:l 3HeproHesaBucumon namatn (SRAM), 32 NVRAM
|\O46631a3§|r 3HeproHesasucumomn namatn (FLASH)), 128 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
MopT WKHbLI BBOAA/BbIBOAA 1 CkopocTb 0bMeHa - 1 MéuT/c,
MaKCVIM?J'IbHoe KONIMYEeCTBO NoAK/IoHYaeMblX 64
MoAy/er paclMpeHuns, WT.
Cnot ansa kapTbl NnamMaTu 1 microSD, microSDHC, no 32 6
DHeproHe3aBMCUMble YacCbl peanbHOro BpeMeHmn 1
AnnapaTHbIli cTopoxkeBon Tanmep (Watchdog) 1
OnepaunoHHas cucrtema - Linux
Konnyectso undpoBbiX BXOAOB 12
Konnyectso undpoBbIiX BbIXOA0B 6 4 TPaH3UCTOPHbIX + 2 penenHbIX
KonnyectBo HasloroBbIiX BXO40B 4..20 MA, 0..5B, 0...10B
S P B
HanpsaxeHune nutaHud, B 20,4 ..28.8
MoTtpebnsembin Tok, MA, He 6bonee 250 bes yuera nuTaHus LMOPOBeIX

BX0A40B N BbIXOA0B

MNpuMeyaHue: cpeaa UCMNOJIHEHUS B 3aBUCUMOCTU OT UcnosiHeHust CPU-3

| MHcTannupoBaHHas cpeaa

| WcnonHeHue CPU-3 |




MCNONTHEeHUSA
Kackan-CAY 4.0 CPU-3K
MasterSCADA 4D CPU-3M
- CPU-3L

1.2.3 XapaKkTepuUcTtmkn umdpoBbiX BXOA0B

Lincdposbie BXxoabl cooTBeTCTBYIOT TpeboBaHuaMm FOCT IEC 61131-2-2012
Ha uudpoBble BxOoAbl TUNa 3 ANS HOMMHaANbHOro HanpsXxeHus Ue = 24B
NMOCTOSAHHOIO TOKaA.

Konunyectso umgposbix Bxogos moayns CPU-3 — 12 wr.

Moporn nepekntveHUs LMdpoBbIX BXOAOB yKa3aHbl Tabnuue 2.

Tabnuua 2 - Paboune ananasoHbl HANPSIX)KEHUN U TOKOB AN LMPPOBbIX
BX040B TMna 3

CocrosiHue 0 Mepexoa CocrosiHue 1

U, B I, MA Ur, B IT,MA Un B In,MA
max 11 4 12,4 4,2 30 4,3
min 0 0 11 4 12,4 4,2

Bce Ll,VICprBbIe BXOAbl MMEKT BO3MOXXHOCTb pa6OTbI KaK B TOKOMNMpMeEMHOM
TaK U B TOKOMOAaAWeEM peXmnMe Kak nokasaHo Ha pUCYHKe 2.
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PucyHok 2 - CxeMa BKIOUYEHNS UMD POBbIX BXOAOB B Pas/INUYHbIX pexuMax

MuHMManbHaa ANUTENIbHOCTb WUMMyNbca, AeTekTupyemas uUndpoBbIM
BX0A4OM, paBHa 0,1 Mmc.

Bce uudpoBble BXOAbl MMEKT HACTPOMKY BpeMeHW aHTuapebesra B
AnanasoHe 0,1 mc ...6553,5 mc, ¢ warom HacTponkun 0,1 mc.

Bce undposble BXoAbl MOryT paboTaTb B Tpéx pexumax: «AUCKPETHbIN
BXO4», «TPUTTEP» n «CHETYUK>.

B pexuMe <«JUCKPETHbIA BXO[» undpoBble BXOAbl UMEKT HACTPOWKY
BPEMEHN N YPOBHS yAEPXAaHUSA CUrHana. B 3aBUCUMOCTM OT 3HAYEHUS BPEMEHMU
yAEPXaHNA curHana undposble BXoAbl PYHKUMOHUPYIOT cneayowmm obpasom:

— 3HayeHue BpeMeHu yaepxaHus paBHO 0 - 3HayeHue BXOAHOro
CUrHana TpaHCaMpyeTcs B 6UT perncrpa COCTOSSHUS BXOAOB «KaK eCTb» —
06bIYHbIN pexunm;



— 3HayeHue BpeMeHun yaepxaHus ot 0,1 mc go 6553,5 Mc - 3HauveHune
BbIXOAHOIO CMrHana 3agepxuBaeTtcsa B bute permcrpa COCTOSHUS BXOA0B
Ha YCTAHOB/IEHHOE BpEeMS — pexuM YAJIUHEHWUS WMNyfnbca, Mpu 3TOM
3HayeHne <«0» YypOBHSA yAep)XaHUs  COOTBETCTBYET YyAepXXaHWuto
cocTossHusA «0» Ha BXoAe, 3HAaYeHUE «1» - yaepXXaHUIO COCTOAHUA «1»;

B pexume «TPUITEP» n «CHETYUK>» umndposbie BXOAbl MMEOT HAaCTPOMNKY
aKTMBHOrro ppoHTa BXOAHOro curHana (nepenHunin/3agHunn).

B pexume <«TPUITEP» no akTMBHOMY QPOHTY BXOAHOrO CurHana
COOTBETCTBYHOLWMN BUT perncrtpa CoOCTOSIHUS BXOLO0B YCTAaHABNIMBAETCHA B «1».

B pexunme «CHETHUK» no akTMBHOMY (PPOHTY BXOAHOI0 CUrHasna 3HayeHume
COOTBETCTBYIOLWEro perncrpa cHétumka Bxoga yBesimumBaeTcs Ha 1.

MakcuManbHaga 4yactoTa MMNYJbCOB, AEeTEKTUPYEMAsd Ha «CYETHbIX» BXoAax
- fMax = 1 kly. Pa3psgHoCcTb cyeTumka - 2 baunTa.

Cébpoc 6UT COCTOSSHMM BXOAOB B pexumax <«Bxoa» C yaepXaHuem u
«Tpurrep», nnbo cbpoC 3HAYEHUN CYETUYMKOB BXOAOB B pexunme «CyeTymk»
OCYLLEeCTB/IAETCA 3anucbilo «1» B COOTBeTCTBYHWOWUN OUT permnctpa cbpoca
COCTOSIHWI BXOAO0B.

HacTtponka pexuma paboTtbl M NapaMeTpoB  UMPPOBbIX BXOAO0B
BbIMO/IHAETCA C MNOMOLWbK nporpamMmHoro obecnedennsa (MN0O) MK wnn
cneumanbHOM yTunuTbl. Bce HacTponkn coxpaHstoTca B EEPROM moayns.

Bce undpoBble BXoAbl UMEIOT rasibBAHUYECKYO U30/8UUI0, 3NEeKTpnyeckas
MPOYHOCTb n3onaumm - He meHee 500B.

CoctossHMe Bcex UundpoBbIX BXOAOB OTObOpa)xkaetcs CBETOAMOAHBLIMU
WHOAWKATOpaMM Ha JmueBon naHenn moaynda. WHavkauma otobpaxaeTt
dakTnyeckMin CcurHan Ha BXoAe MoAynsdA, a He ero 3HavyeHue B
COOTBETCTBYHOLEM BUTEe perncrpa CoCToAHUS..

1.2.4 XapakTepuctnkm undpoBbiX BbIXOL0B

LUndposblie BbIxoabl cooTBeTCTBYOT TpeboBaHuam MOCT IEC 61131-2-2012
Ha Tokonozawuwme undpoBble BbIXOAbl MOCTOSSHHOIO TOKa U LM pPOBbIe BbIXOAbI
Ha 2/1eKTPOMEXaHUYeCKUX pene.

Moaynb CPU-3 copepXuT 2 BbixOZa Ha 3/1eKTpoMexaHudeckmx pene u 4
LMPPOBbIX 3alULLEHHBIX TOKOMOAAKWMX BbIX0Aa NOCTOAHHOMO TOKA.

XapaKkTepuCTUKn BbIXOL0B MOCTOSIHHOIO TOKa yKa3aHbl B Tabnuue 3.



Tabnuua 3 - Paboune ananasoHbl HANPSXXEHUN U TOKOB ANS LMdpPOBbIX
BbIXOA40B MOCTOSIHHOIO TOKa

XapakTtepucTuka 3HaueHue NMpuMevyaHue

HoMunHanbHoe HanpsxeHune, B 24
MakcmManbHO AoNyCTUMOe Hanpsi)keHne, B 30
HoMunHanbHbIN TOK, A 2

MakcmManbHbI NPOAOIXUTENbHbIN TOK, A 2,4

MakcunManbHbIA UMNYJIbCHBIN TOK, A 4 OnutenbHocTb nmnynbca 10 Mc

Tok cpabaTbiBaHus 3awWwmnTbl, A 4
MNapgeHune HanpsxeHus, B, He 6onee 3

TOK yTeuKkun 3aKpbITOro Bbixoaa, mA, He 01
b6onee !

3aWNTHbLIN  3/1EMEHT ABNSeTcs obwuMm An9 BCeW rpynnbl BbIXO40B
NOCTOAHHOIo Toka (4 wT.). lNpn neperpy3ke OH OrpaHUYMBaET N OTKOYAET TOK
B Harpyske BCeN rpynnbl 3TUX KaHasoB.

CpabaTbiBaHWe 3alMTHOrO 3/1eMEHTa Mo npeBblleHnto Toka (neperpyske)
oTobpakaeTcs B permcrpax Moayns.

3aWNTHLIAN  3/1EMEHT  ABNSeTCAd  CaMOBOCCTaHaBnmBawwwumcda. [llocne
YCTPaAHEHUS neperpy3kum pexmMm BOCCTAHOBMEHMS paboTbl KaHana 3aBUCUT OT
HaCTPOMKWN perncrtpa pexuma pydHoro cbpoca K3 AUCKpPEeTHbIX BbIXOAOB.
BO3MOXHbI ABa peXnMa BOCCTAHOBEHUSA:

— aBTOMaTU4eCKOoe BOCCTAHOBJIEHME MPU OTK/IIOUYEHHOM peXnMe pyyHOro
cbpoca K3 anckpeTHoro Bbixoaa;

— MPUHYAUTENbHOE BOCCTAHOBNEHME MPU BKIIOYEHHOM PEXMME PYYHOro
cbpoca K3 AuMCKpeTHOro BbiXoAa MPOW3BOAUTCS 3annuceblo «1» B
COOTBETCTBYHOWMN O6UT pernctpa cbpoca 3awmtbl K3 AMCKPETHbIX
BbIXO/O0B.

HacTtpoika pexunma py4dyHoro cbpoca K3 BbinonHatca ¢ nomowbto MO TMJIK
WIKn cneunanbHOW YTUNTDI.

ABa umdpoBbIX BbiXxoda MNOCTOAHHOro Toka DO3 u DO4 nopaepxumsatoT
NOMMUMO peXwuMa CTaHA4apTHOro UM@PpPOBOro BbIXOAa PEeXWUM  LWMPOTHO-
nmnynbcHon moaynauum (LLWAM). Pexum LWWUM wmnmeeT aBa pexmma paboTbl:
HenpepbiBHbIM (06bI4YHBIN LLUM) 1 pexunm cepum MMNynbCOB, B KOTOPOM MOXHO
3a4aTb HeobxoAMMOe KOIMYECTBO BbIXOAHbIX MMMyNnbcoB. Kpome 3Toro, npu
OAHOBPEMEHHOM 3aMnycke 3TUX KaHaNoB B pexXwuMe Cepum UMMyJSIbCOB MOXHO
3a4aTb 3a4€epXKy cTapTa nepsoro umnynoca DO4 oTHocuTenbHo DO3.

XapaKTepuctmku n napametpbl pexuma LLWM npuseaeHsl B Tabnuue 4.



Tabnuua 4 - Xapaktepuctuku pexmnma LLINM

XapakTepucrtuka 3HauyeHune NMpuMmeuaHue
LLlar HaCTpOMKKM BpeMEHHbIX NapaMeTpoB, 0.1
MC !
MakcmManbHasa 4acToTa BbIXOAHbIX 5
uMnynbcos, Ky
OTHOCUKTEeNbHas NOrpewHoCTb 3a4aHuns <1.0%
BPEMEHHbIX MHTepBanoB, % -
MapameTpbl HacTpoikn LM Mo yMonyaHuio
HenpepblBHbIN Un cepus N
Pexxnm paboTebl pep P HenpepbiBHbIN
MMNYJ/1bCOB

3anuncblo «1» nnu
nHBepcmern buta B
perncrpe 3anycka cepum

Pexxum 3anycka cepun MMnynbCoB 3anucbto «1»

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
OAHOBpPEMEeHHOM 3anycke B pexume LLINM He bonee ANUTENbHOCTH
cepum MMNynbCcoB nepunoga DO3

Hactponka pexumoB LWWM BbinonHgetrca ¢ nomowbto O [TJIK wnu
crneuvanbHON YTUNUTDI.

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

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

XapakTepucTtmka 3HauyeHue NMpuMmeyaHue
MakcuManbHoe KOMMYTUpyemoe HanpsixxeHme AC, B 250
MakcunManbHoe KOMMyTuUpyeMmoe HanpsaxeHune DC, B 220
MaKcrManbHbIN TOK NPOAO/DKUTENBbHOM Harpysku, A 2
MaKcuMManbHbIA KOMMYTUPYEMbIN TOK, A 2
MakcuManbHas KOMMyTUpyeMas MOLWHOCTb, BA/BT 62,5/60
100000 250B AC/ 0,25A
MWHMManNbHbIN 3NEeKTPUYECKNIA peCcypC KOHTaKTOB 30B DC/ 2A
(pe3ncTmMBHas Harpyska), UMKI0B 125B DC/ 0,24A
>00000 30BDC/ 1A

LUndpoBbie BbIXOAbl Ha 3/1EKTPOMArHUTHLIX pesie AOIKHbI NPUMEHSATbCSA C
BHEWHMMM  3aLUTHLIMKM  YCTPOMCTBAMKM, TOK cpabaTbiBaHUSA  3aLUMTHOrO
ycTponctea He 6onee 5 A.

Lindposblie BbIXoAbl MOCTOSAHHOINO TOKa MMEIOT rajibBaHMYECKY0 U30/5UNLO,
a/1eKTpmyeckas NpoYHOCTb n3onsaumun - He meHee 500B.

LndpoBble BbIXOAbl Ha 3/1EKTPOMarHUTHLIX pesie UMeT rasbBaHUYECKYHo
N3015UMNI0, NeKTpmnYyecKkas rnpoYHOCTb nsonsumm - He meHee 1000B.

Ha nuuesBon naHenu Moayns pacrofioXeHbl CBETOAMOAHbIE MHAMKATOPBLI
uM@poBbIX BbIX0A0B. OHM O0TO6pa)kartdT COCTOSAHME YNpaBASKOLWEro cMrHana Ha
UCMOJSIHUTENbHbIE 3NeMeHTbl (pene, TpaH3UCTOpbl) BbLIXOAOB, @ He UuX



d)a KTn4yeckoe BbIXOAHOE COCTOAHUE.

CeeTdweeca COCTOsAHME MHANKATOPa
0To6pa>|<aeT Hann4yme ynpasndroLwero curdana.

1.2.5 XapaKTepuCTnKn aHanoroBbiX BX040B

XapaKTepUCTUKU aHaNoroBbiXx BXOAOB COOTBETCTBYHOT TpeboBaHuam FOCT

IEC 61131-2-2012 v Tabnuue 6.

Konnyectso aHanorosbix Bxonos moaynsa CPU-3 - 4 wr.

Tabnuua 6 - XapakTepuCTUKKN aHanoroBbiX BXO40B

XapakTtepucruka 3HaueHue MpuMmeyaHue
4..20 MA
[vnana3oHbl BXOAHbIX CUTHAN0oB 0..5B
0..10B
BxoaHon nMmnenaHc ansa ananal3oHa 4...20 MA, 270
OmM, He b6onee
BxoaHon nMmnegaHc ans ananasoHos 0..5B un
10
0...10B, kOM, He MeHee
Mpenen npuBeAeHHOM NOrpeLwwHOCTU N3MEPEHMUS <+0.1% Bo Bcem gnManasoHe pabouunx
HanpsH>XeHnsa U Toka - yCnoBuin
PazpsagHocTb ALM, 6uT 14
MeTtoa npeobpa3oBaHuUs SAR MNocnenosarencHoro
NpneanXKeHus
MakcuManbHbIi BXOAHOW TOK B pexuMe 30 OrpaHn4yeH BCTPOEHHbIM
M3MepeHns Toka, MA 3/1IEMEHTOM 3alWMThI
MakcmManbHoe BXOAHOE HanpsiXKeHne B pexume 30 OrpaHM4yeHO BCTPOEHHbIM
N3MepeHns HanpsxeHums, B 3/1EMEHTOM 3aWMThI
Jnana3oH HaCTpONKWN MOCTOAHHOW BpeMeHU 065535 War Smc

umgposoro dunbTpa, MC

MepeknoyeHne anManasoHOB BXOAHbIX aHANOroBbIX CUFHANOB M HACTpoWKa
undpoBbiX GUIBTPOB NPOU3BOANTBLCA MHAMBUAYASIbHO A9 KaXAoro KaHasna c
nomoubio MO MJIK nnm cneunanbHOW YTUINTSI.

AHanoroeble BXOAbl MMEIT rasbBaHUYECKYH W30MAUMI0, 3/1eKTpudeckas

MPOYHOCTb n3onsaumm - He MmeHee 500B.

AHanoroBble BXOAbl MMET BO3MOXHOCTb KaﬂM6pOBKM npm Npomn3BoacTtBe U

3KCnayatauun,

KanmbpoBo4Hble
SHEeproHesaBMCUMON NaMSATU MOAYNS.

KO3 PUumMeHTbI

COXpaHAKTCA B

1.2.6 XapakTepucTtukm nHTepdencos nepefadun AaHHbIX

Moaynb npoueCcCOpHbIN

CPU-3

CoOOEPXKUT

cneaywouwme uMHTEpdencsl

nepenayn gaHHbiX: Ethernet, USB, RS-485, wnHa BBoAa/BbIBOAA.
NHTepdenc Ethernet nmeeTt cnepytowme xapakTepucTmuKu:

— cTraHpapt - IEE 802.3u;

— CKOpoCTb nepegayn — 10/100 Méut/c;
— aBToMaTuyeckoe onpeaeneHne MDI/MDI-X;

— MakcumManbHas AsnHa cermeHta — 100M;

— Tun kabens - UTP cat5h;
— pa3beM - RI-45;

— UVHAMKaums — ceetoamoabl «CeTb», «O6MeH»
— npoTtokonbl obMeHa - Modbus-TCP (Master, Slave), cneuunanbHbie

NPOTOKO/Ibl.




NHTepdenc USB nmeeTt cneayrowme XxapakTepuCcTUKK:

— cTraHpapTt - USB v2.0;

— CKOpoCTb nepegayun - LS, FS, HS, 1,5/12/480 M6ut/c;

— Tun nopta - Host;

— pa3beMm - Type-A.

NHTepdenc RS-485 nmeet cneayrolime xapakTepucTtmkn:

— CcTaHpapTt - EIA-485;

—  pexuM nepenadun - NnonyaynaeKCcHbln;

— CKOpOCTM nepepayn (HacTpamBaeTcs nporpamMmHo) - 115200 6wut/c,
38400 6wuTt/c, 19200 6ut/Cc, 9600 6UT/C, 4800 6uUT/C, 2400 6UT/C,
1200 6ut/c;

— NOAK/YEHME cornacyuwero pesmcropa — nepemMblYKon;

— ranbBaHM4yecKas U3018uUus, 31eKTpuyeckass NpoYHOCTb, He MeHee -
5008B;

— UHAMKauMA — cBeToamonabl «RXx», «Tx»;

— npoTtokonbl obmeHa - Modbus-RTU (Master, Slave), cneuuanbHble
NPOTOKO/IbI.

NHTepdenc Beoaa/BbiBOAA LWKMHbI pacClUMpPeHUss OCHOBAH Ha WHTepdence
RS-485 co cnepyrowinMy xapakTepucTuKamm:

—  pexuM nepenadn - NnonyaynaeKCcHbIn;

— CKOpoOCTM nepeaauun - 1 Méut/c;

— NOAK/IoYEHME cornacyrowero pesmcropa — nepemMblYKon;

— npoTokon obMeHa — Modbus-RTU.

1.2.7 XapaKTepuUCTUKN 3/1eKTPONUTaAHUS

Moaynb CPU-3 nutaeTcd OT MCTOYHMKA MOCTOAHHOINO TOKa C HOMUHANIbHbIM
BbIXOAHbIM HanpshxeHnem Ue=24 B, ¢ AONYCTUMbIMU OTKJIOHEHUAMU OT MMUHYC
15% po nntoc 20% (20,4 B...28.8 B).

MoTpebnsemMbin TOK MOAYyNs MPY HOMUHANbHOM HaMps>XeHUM NUTaHUSa He
6onee 250MA.

Moaynb obecneumBaeT nepegadvy HanpsXXeHuss nutaHusa (24B) Ha wWKHY
BBOAA/BbIBOAA aons nUTaHus Moaynewn paclnpeHus. Konnyecrso
NnoAKMOYEHHbIX K Mmoaynto CPU-3 moaynen paclumpeHus He A0/IHKHO NpeBblWwaTth
10, ans moaynen wupuHonm 35,6 MM, u He 6bonee 5, ana mMoAynem WMPUHOMN
53,6 MM,

Mexay WCTOYHMKOM nNUTaHUa W MoayneM p[osxeH 6aTb YyCTaHOBNEH
NAaBKUN NpeaoxpaHnTenb C HOMUHANbHbIM TOKOM, BblYMCASIEMbIM N0 popMyne:

n

Inom =2,0x ) Tei

i=1

roe Iei — noTpebnsemMblit TOK YCTAHOBNEHHbIX B JIMHENKY MOAYNEN.

Moaynb nMeeT 3awuTy OT HEBEPHOM MONSAPHOCTM MOAKIKOYEHUS NMUTAHUS,
NOAK/IOYEHME TMNUTAHUSA C HEBEPHOM MNONSAPHOCTbID HE MpUBOAUT K €ro
NOBPEXAEHUIO.

Moaynb wnMeeT 3aluTy OT MNpPEeBbIWEHUS HaNpsXXeHUs MUTaHus, nopor
cpabatbiBaHMsa 3awmTtbl - 30 B. Tpu cpabaTbiBaHUM 3awWwmTbl  pe3Ko
yBeNnM4uMBaeTCcs TOK MnoTpebneHus, 4to AO/HKHO NpMBECTM K cpabaTbiBaHMIO
BHEWHEN TOKOBOM 3almnTbl (N1aBKOro npeaoxpaHuTtens).

Moaynb BblAEpPXXUBAET NpepbiBaHNE NMUTaHMsa Ha Bpemsa He 6onee 10 mc 6e3
HapyweHus GYHKLNOHUPOBAHMSI.



1.2.8 Ycnosua akcnnyaTtaumm

Moaynb CPU-3 npurogeH ang skcrlyataummM B TEMMNepaTypHOM AuanasoHe
MUHYC 40°C...naoc 55°C, n oTHocuTenbHOn Bna)xHoctn oT 10% Ao 95% 6es
obpas3oBaHusa KOHAeHcaTa.

Moaynb npurogdeH Ans skcnayataumm Ha BbicoTe Ao 2000 M Hag ypoOBHEM
Mops.

Moaynb, cornacHo OCT IEC 61131-2-2012, BblaepXuBaeT B npouecce
SKCnyaTtaumm CUHycouaanbHyo Bubpauuio B COOTBETCTBMM C TpeboBaHMAMMU
yKa3aHHbIMK B Tabnuue 7.

Tabnuua 7 - YCTONYNBOCTb K CUHYCOMAanbHOM BUbpaunmn

YacToTHbIN
AvnanasoH, Ny

5<f<8,4

HenpepbiBHas
BM6pauuns
CMmeweHue 1,75 Mm
NMOCTOAHHAA aMNAnTyaa
YckopeHune 0,5 g YckopeHne 1,0 g
NMNOCTOAHHAaA aMnJINTyaa NMOCTOAHHad aMnanTyaa
Moay/ib BblAepXMBAET B MNpouecce sKCrjayataunmm noJslyCUMHycoupasibHble
yaapbl amnantygon 15 g, AnmtenbHoCTbio 11 MC B KaXaon M3 Tpex B3aMMHO

nepneHaAnKYsSpHbIX OCEN.

CnyyaiiHaa Bu6pauumsa

CMmewweHune 3,5 MM
NOCTOsIHHas amMnauMTyaa

8,4 <f <150

1.2.9 XapakTtepuctmkm 3MC

Moayne CPU-3, B cootBetctBun ¢ FTOCT IEC 61000-6-4-2016, umeer
npeaenbHble 3HAYEeHUS] SMUCCMM B OrOBOPEHHbIX YACTOTHbIX AMAanasoHax, He
6onee ykasaHHbIX B Tabnuue 8.

Tabnuua 8 - MNpeaenbHble 3HAYEHUS SMUCCUN

YpoOBEeHb >XEeCTKOCTH YpoBeHb >XEeCTKOCTH
YacToTHbIN HOPMaTUBHbIMN. AOMNOJIHUTEJNIbHbIN.
MopT
AvanasoH (PaccrosHue (PaccrosHue
namepexHusn - 10m) nsMmepeHusa - 30m)
MopT 30-230 My 40 pb (MkB/M) 30 ab (MkB/Mm)
Koprnyca KBa3UMMKOBOE 3HaYeHne KBa3uMNMKOBOE 3HAYEHME
(nomexu ot 230-1000 My 47 nb (MkB/Mm) 37 ob (MkB/Mm)
M3Nny4yeHus KBa3MMNMKOBOE 3HaYeHne KBa3MMNMKOBOE 3HaYeHne
Mogayrb, corsacHo roCT 30804.4.2-2013, yCcTOonumB K
3N1eKTPOCTaTUYECKNUM pa3psijaM B COOTBETCTBMU C TpeboBaHMAMU yKa3aHHbIMU B
Tabnuue 9.
Tabnuua 9 - YCTOMUNBOCTb K 3/IeKTPOCTaTUYECKMM pa3psanam
MopTbl YpoBeHb Kputepun
UcnbiTaHua o OUEeHKMU
NPpUIOoXKEHUNA MCNbITaHUN
pe3ynbTaTtoB
Kopnyc, kHonkw, KOHTaKTHbI
MHTE " +4 KB
pdencHble paspsag B
nopTbl C N
COEANHUTENSIMU Bo3aywHbin paspsg +4 kB




Moaynb, cornacHo TOCT 30804.4.3-2013, yCTOM4YMB K pagamov4acTOTHOMY

3N1eKTPOMAarHMTHOMY MOJIlO B COOTBETCTBUMW C TpeboBaHMAMM YKa3aHHbIMW B
Tabnuuye 10.

Tabnuua 10 - YCTOMUYMBOCTb K 2N1€KTPOMarHMTHOMY MOS0

Kputepui
YpoBeHb
Bua nanyueHusn Avanas3oH 4yacTtoT MCNbITAHM OLleHKMU
pe3ysbTaToB

AmnautyAHas 2,0 -2,7 Iy 1 B/m

moaynsaumnsa 80%

1klu A
CUHYCOMAANbHOM 1,4-2,00Ty 3 B/m

Gopmbl 80 - 1000 Ml 10 B/M

Moaynb, cornacHo [OCT P 51317.4.6-99, ycToMumB K KOHAYKTUBHbIM

pagMo4yacToTHbIM MOMexaM B COOTBETCTBMM C TpeboBaHUSMU YKa3aHHbIMU B
Tabnuue 11.

Tabnuua 11 - YCTOMUYMBOCTb K KOHAYKTUBHbBIM pagMo4acTOTHbIM NOMexaMm

YpoBeHb Kputepuit oueHkun
Bua nanyuyeHusn Avana3oH yacroT .
MCNbITaHUMN pesynbTaTtoB
AMNNuUTyaHas
moaynsaumna 80%
1kly 150 kl'u - 80 MI'y 3B A
CUHYCOMAANbHOWN
dopmbl

Moaynb, cornacHo FOCT 30804.4.4-2013, yCcTOMYMB K HAHOCEKYHAHbIM

MMMNYJ1bCHbLIM NMOMEXaM B COOTBETCTBUU C Tpe6OBaHMFIMM YKa3aHHbIMU B Tabnuuye
12.

Tabnuua 12 - YCTOMYMBOCTb K HAHOCEKYHAHbIM UMMYJ/IbCHbIM NOMexaMm

MopTbi YpoBeHb Kpurepuu
" OLleHKM
NPUIOXKEHUSA UcnbITaHUA
pesynbTaTtoB
NHTepdelicHble 0,5 kB
nopTbl
MopTbl uMPpPOBbLIX 0,5 kB
BXOA0B/BbIX0A0B B
MopTbl aHanorosBbIxX 0,5 kB
BXOA0B/BbIX0A0B
MopT NnuTaHus 0,5 kB

Moaynb, cornacHo FOCT P 51317.4.5-99, yCcTOMYMB K MWUKPOCEKYHAHbIM

MMMNYJ1IbCHbIM NMOMEXaM B COOTBETCTBUU C TpGGOBaHMFlMVI YKa3aHHbIMU B Tabnunue
13.



Tabnuua 13 - YCTONUYMBOCTb K MUKPOCEKYHAHbLIM MMMNYJIbCHbIM NMOMEXaM

MopTbl YpoBeHb Kpurepun
- OLIE€HKM
NPUIOXKEHUNA MCNbITaHUMN
pe3yabTaTtoB
MopT NuTaHms 0,5 kB/CM/DM B

1.3 CocTtaB usgenusa

KoMnnekT noctaBku Moaynsa npoueccopHoro CPU-3 npuBegeH B Tabnuue

14.
Tabnuua 14 - KoMnieKkT NocTaBKu
HaumeHoBaHue O603HaueHHne Konuuectso
Moaynb npoueccopHbiin CPU-3 MKNK.421243.002-02 1
MacnopT MKNK.421243.002-02 NC 1

1.4 YcrpouctBo u paborta nsgenus

1.4.1 ApxuTeKTypa CUCTEMbI

MJIK Optilogic L cTtponTcs no MoAy/bHOMY MPUHUUNY WU MOXET UMETb B
CBOEM CcOCTaBe Moaynu, npueseneHHble B Tabnuue 15.

Tabnuua 15 -Mogynu MJIK OptiLogic L

HaunmeHoBaHue Mmopynen O603HaueHune Al AO DI DO
MoAy/b npoLieccopHbiit CPU-3 MKNK.421243.001 4 2 20 | 8T+2P
Mogaynb npoueccopHbin CPU-2 MKNK.421243.002-00 - - - -
Moaynb npoueccopHbin CPU-2-01 MKNK.421243.002-01 - - - -
Moaynb npoLeccopHblit CPU-3 MKNK.421243.002-02 4 - 12 | 4T+2P
Moaynb aHanorosoro seoga Al-4 MKNK.421243.003 4 - - -
Moaynb aHanorosoro seoga Al-8 MKNK.421243.004 8 - - -
Moaynb aHanorosoro BbiBoga AO-2 MKNK.421243.005 - 2 - -
Moaynb aHanorosoro BbiBoga AO-4 MKNK.421243.006 - 4 - -
Moaynb avckpetHoro seoga DI-8 MKNK.421243.007 - - 8 -
Moaynb auckpetHoro seoaa DI-16 MKNK.421243.008 - - 16 -
Moaynb AuckpeTHoro BbiBoga DO-8 MKNK.421243.009 - - - 8T
Moaynb AvckpeTHoro BbiBoga DO-16 MKNK.421243.010 - - - 16T
Moaynb pacwmpeHus WwuHel BE-1 MKNK.421243.011 - - - -

- Al - KaHanbl aHaNIO0roBoro BBOAa;

- AO - KaHanbl aHanoroBoro BbIBOAA;
- DI - kKaHanbl uUMdpoBbIX BXOAO0B;

- DO - kaHanbl UM pPoBbIX BbIXOAOB;
- T — TPAQH3UCTOPHbLIN BbIXOA4;

- P — penenHsbin BbiXoA4.



MNJIK Optilogic L coaep>xaT npoueccopHbie MoAaynau, Moaynu BeBoAa/BbiBoAa
N MOAYNb pacllMpeHUs LUNHbI.

NMpoueccopHble ™moaynn CPU-3, CPU-2, CPU-2-01, CPU-3 gBnfaTCH
nonHoueHHoiMn [JIK ¢ onpegeneHHbiIM HabopoMm (nmam  6e3) KaHanos
BBO/Ja/BbIBOAA M OT/IMYAOTCA APYr OT Apyra HabopoM annapaTHbIX pecypcos.

Moaynu BBoAa/BbiBOAA CNyXaT AN9 paclMpeHus KonudectBa WM TUMOB
KaHasnoB MoAynen MNpoLeCcCOpHbIX, HO MOryT MCMNOJb30BaTbCAd M aBTOHOMHO,
6yayun  NOAKMOYEHHbIMWM K  LUEeHTpasibHbIM  YCTPOMCTBAM  CTOPOHHUX
npoussoautenen. Moaynu BBoOAa/BbiBOAa nogkawyarwTcs K moaynsm CPU
NnOCpeacTBOM BCTPOEHHOM LWWHbI BBOAA/BbIBOAA MNOCTpPOEHHOWM Ha 6ase
nHTtepdenca RS-485 c npotokonom Modbus RTU. 3apmaHue agpeca moayns
NPOM3BOANTCS MOBOPOTHbIMKM  MepeksityaTens MM Ha NMUEBbIX NaHenax
mMoaynen, AvanasoH agpecos — 1...64.

BcTpoeHHble kaHanbl BBoAa/BbiBOAa Moaynen CPU-1 u CPU-3 normnyecku
HaxoasTCa B aApeCHOM MPOCTpPaHCTBE LUWMHbI BBOAA/BblBOAA, B BMAE MOAYNS C
dukcmpoBaHHbIM agpecoM - 255. Kapta perucrtpos Modbus moayns CPU-3
npuBeaeHa B NpUIOXeHUn A.

Moaynb pacwupeHus wuHbl BE-1 cnyxuT ang noakayeHus Moaynemn
BBOAA/BblBOAA K LWWHE pacwmpeHus npu yctaHoBke ™oaynen CPU w
BBOAA/BbiBOAA Ha pa3Hbix DIN-penkax namn B pa3HeCceHHbIX WwKadax.

PaznunyHble CTPYKTYpbl MOCTPOEHUSA CUCTEMBI YrnpasrieHnsa Ha moaynax MJIK
Optilogic L npuBeneHbl Ha pyucyHkax 3 u 4.
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PucyHok 3 - YctaHoska moaynsa CPU-3 ¢ moaynamum Beoaa/BbiBoda Ha ogHon DIN-
penke
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PucyHok 4 - YctaHoBka moaynsa CPU-3 ¢ moaynsiMm BBoAa/BblBOAA HA Pa3HbIX
DIN- penkax

1.4.2 OpraHbl ynpasjieHna N UHAUKaLUun

OnucaHune

COCTOAHUA

npeacrassieHo B Tabnuue 16.

WHONKATOPOB

MoAayns

npoueccopHoro CPU-3



Tabnuua

16 - CocTosiHME MHANKATOPOB MOAYyNs

Uuamkatop/uBser Ha3HauyeHue Pe>xuMbl paboTbl
. CocTosiHMe UumndpoBbIX CBETUTCA NpU HAIMUYNN CUTHANA Ha BXoAe
DI 1...12/3eneHbii undp P A
BXO/10B MoAayns
N CocTosiHne undpoBbIX CBETUTCS NpU HaNMuMM ynpasnstowero
DO 1...6/>xenTbili unep P uy P t
BbIX0/J0B CUrHasa Ha BbIXOAHOW Lienn Moayns
. CocTosiHMe uenemn CBeTnTCsa nNpu paboTte BHYTPEHHUX
MNT/KpacHbIn H pn p yTP
NMUTaHus NCTOYHUKOB NMUTaHUSA MoAys

CocTosiHMe obmeHa no

Muraet npu obMeHe gaHHbIMKW NO WKWHEe

OBMEH/3eneHbIn
WKMHe BBOJA/BbIBOAA BBOJa/BblBOAA
CocrosHue Muraet Kaxabl uMkn paboTbl cpeabl
PABOTA/»xenTbIn ynpasnsgwLien ucronHeHns Kackag-CAY 4.0
nporpamMmsil

USB/>xenTbli

CocTosHMe nopTta USB

CBeTuTCs Npu o6MeHe AaHHbIMK C MOPTOM
USsB

Tx/3eneHbiv

CocTosiHune
«MNEPEOAYA» nopTa
RS-485

CBeTuTCS NpW Nnepegaye AaHHbIX M3 nopTa
RS-485

Rx/>»xenTtbin

CoctossHue «IMPUEM»
nopta RS-485

CeeTunTCa Npu npueMe AaHHbIX B NopT RS-
485

Ha nuueBon naHenu Moayns pacnonoxeHa kHonka USB, nHuuymupylowas
obmeH no nHtepdemncy USB.

YaepxuBaHue KHOMKM B HAXaTOM COCTOSAHMM B MOMEHT BKJIHOYEHMUS
NUTaHMa NpUBOAUT K COPOCY NMOSIb30BaTEIbCKMX HACTPOEK WU BO3BpaTy MOAYNISA K
3aBOACKUM YCTaHOBKaM.

Moaynb MpoLEeCCOpPHbIM COAEPXUT MNEepeMbIYKN, KOTOpble AO/MKHbl ObITb
YCT@HOBJ/IEHbl B COOTBETCTBUM C NpUMeHeHueM. a8 Toro 4tobbl WU3MEHUTb
NONOXeHMe nepemMblyek HeobxoaAuMMo pa3obpaTb KOpnyCc MoOAyNs, BblHYTb
COOTBETCTBYIOLLYO MsaTy, NOCTaBUTb MNepeMblikn B Tpebyemoe nosioxXeHne wu
cobpatb Moaynb B obpaTHOM nopsaake. Moaynb CPU-3 copaepxuT paBe
nosib30BaTesIbCKME TMepeMblyky, YCTaHOBJIEHHbIE Ha nMnjaaTte MnopTOB MOAY/A
(MKNK.758.776.035-02).MepemMblukn  XP2 wn XP4 npegHasHadeHbl AN
NOAKJIOYEHNA COrnacywmx pesmctopos (TepMMHATOPOB) B WHTepdencHble
nHnn RS-485-1 1 RS-485-2 cOOTBETCTBEHHO M NOKa3aHbl Ha pUCYHKe 5.

RS-485-2 RS-485-1
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PucyHok 5 - PacnonoxeHue nepembiyek XP2 n XP4
Pexxmbl paboTbl B 3aBUCMMOCTM OT MecCcTa YCTaHOBKM
nokasaHbl B Tabnuue 17.
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Tabnuua 17 - YcTtaHoBka nepeMbluek XP2 n XP4

Pacnono>xxeHue nepeMbiUkU Pexxum
KoHTakTbl 1-2 TepMUHaTOpP OTKNOYEH
KoHTakTbl 2-3 TepMunHaTOp NoaKNO4YeEH

1.4.3 Ha3HayeHMe KOHTAKTOB pa3beMOB MoAY /S

Ha3HauyeHne KoOHTakTOB pa3bemoB moayns CPU-3 npuBeaeHo B Tabnuue

19.
Tabnuua 18. Ha3zHauyeHMe KOHTAKTOB pa3beMOB
Mpynna KoHTakT Tun HasHaueHune MpuMmeuvaHue
+ Bxopa MAoCc NCTOYHMKA NUTAHUSA
24B
- Bxoa MWHYC UCTOYHUKA NUTAHUS
MoaknoveHne K nacy
o WU MUHYCY UCTOYHUKA
COM Bxoa (B)fcl)'ug: BXOA UMPPOBLIX nUTaHus B
DI A 3aBMCUMMOCTM OT TUNa
BX040B
DI1..DI12 Bxoa Lindposble Bxoabl
All+.. Al4+ Bxopa AHanorosble BXoAbl - MAOC
Al
All-... Al4- Bxoa AHanorosble BXoAbl - MUHYC |O6beanHeHbl B Moayne
DO1_DO1,
DO2_DO2 Bbixop, Lindposble Bbixoabl NO KOHTaKTbl pene
DO COM Bxon O6wmii BXxoA NUTaHMS MogkntoveHue K nacy
UMb pPOBbIX BbIXOA0B WMCTOYHMKA NUTaHUS
TpaH3ucTopHble
DO3...D06 Bbixon Lncdposble BbiXxoabl BLIXOAbI

1.5 MapkupoBka v nsioMmbupoBaHue

1.5.1 MapkupoBka Moaynsa BblinonHsaetca B cootsetctBum ¢ NOCT 18620-86 u
COAEPXMUT crefytowme Haanmcu:

- HAaUMeHOBaHWe MoAayN4;

- ycnoBHoe o603HayeHne Moayns;

- AaTy n3rotoeneHusa (Mecsu, roa);

- NOpsAKOBbIA HOMep MoAyNns MO CUCTeMe HyMmepauuu npeanpusaTus-
N3roToBUTENS;

- TOBApPHbIM 3HaK NpeanpuATUA-U3roToBUTENS;

- Haanucb «CaenaHo B Poccnn»;

- eANHbIN 3HaK obpaleHns npoayKuum Ha pblHke EADC.

1.5.2 TMnombupoBaHue Moaynss MNpPOBOANTCS 3aBOAOM-U3rOTOBUTENEM MpwU
NPOU3BOACTBE NN 06CNYXMBAIOLLEN OpraHM3aunert Npy aKcnayaTaumu.




MnombupoBaHMe OCYLLECTBASIOT Ha CTbike JNIMUEBOM nNaHennm c
OCHOBaHMEM KOpryca HaK/IeMBaHMEM rapaHTUNHOW STUKETKM C JIOFOTUMOM
NpeanpuaTUs — N3roTOBUTENS UK 06CNYyXMBAKOLLEN OpraHu3aumen.

1.6 YnakoBka

Moaynb ynakoBbIBaeTCs B CreumasibHO U3roTOBNEHHYIO KAPTOHHYO KOPObKY.
YnakoBKa 3alwmuaeT Mmoayab OT MOBpeXAeHUn BO BpeEMS TPAHCNOPTUPOBKMU.
YnakoBka ANs XpaHeHuUs W TPaHCNOPTUPOBAHWUS COOTBETCTBYET YC/I0BUAM
TpaHcnopTupoBaHuna «C» no NOCT 23170.

2 WUCMNOJIb3OBAHME NO HA3SHAYEHUIO

2.1 OKcnslyaTaLlMOHHbIEe OrpaHu4yeHus

Moaynb npoueccopHbii CPU-3 [o/mKeH 3KCnyaTupoBaTbCs B YCI0BUSX,
OFOBOPEHHbIX B «TEXHUYECKNX XapaKTepUCTUKax>».

Mpu paboTe ¢ MoayneM onacHbIM MPOU3BOACTBEHHbIM (PAKTOPOM SABMSETCA
Hanps>xeHne 220B, KoTopoe MoXeT 6biTb NOAKIIOYEHO K penenHbIM LN pPOoBbIM
Bbixogaam DO1 n DO-2.

Mpu akcnnyaTtaumm mMoaynsa Heobxoammo cobnoaatb TpeboBaHus «lpasun
3KCNyaTaunm aNeKTpoyCcTaHOBOK rnoTpebutenen».

2.2 MoarortoBka naaesnuns K UCNoJZib30BaHUIO

2.2.1 PacnakoBbiBaHue

MNepen pacnakoBblBaHMEM MOAYNS MNOC/e XpaHeHUs ero rnpu Temnepartype
oKpy>atowero sosgyxa Hmxe 0°C Heob6xoaMMO BblaepXaTb €ro B yNaKoBKe He
MeHee 8 4acoB B NOMeLEeHNN C NONOXNTENbHOM TeMnepaTypon Bo3ayxXa.

BCKpbITb YMakoBKY W MNpOM3BECTM OCMOTP MOAyNsi Ha OTCyTCTBME
noBpexaeHun kopnyca.

MpoBepnTb KOMMAEKTHOCTb U CEPUNHBLIA HOMEP MOAYNS HAa COOTBETCTBUE C
AAHHbIMWN B MacnopTe nlgenvs.

2.2.2 YCTaHOBKA M MOAKOYEHME

YctaHoBuTb Moaynb Ha DIN-penky. Penka fosmkHa O6biTb NOAKAKOYEHa K
3alMUTHOMY 3a3eMJIEHMIO OTAeSIbHbIM MPOBOAHUKOM.

MoaKNUNTb K MOAYO NIMHUM MUTaHWUS, Lenu KaHanoB BBOAA/BbiBOAA WU
nHTepdencHole kabenn. Ha pucyHke 6 npuBedeH npuMmep MOAKNOYEHUS
MoAyns C TOKOMPUEMHbIMM  UUPPOBbIMM BXOAAMW U ABYXMNPOBOAHbLIMU
aHanoroebIMU aatymkamm 4..20 MA.
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PucyHok 6 - lNMpuMep nogknoyveHna moayna CPU-3

B npuMmepe, npmBeaeHHOM Ha PUCYHKe, YC/IOBHO MOKa3aHbl pa3aesibHble
UCTOYHUKKN nuTaHusa (UMN) ansa KaXxaoro Tmna BXOAHbIX/BbIXOAHbIX CUFHAN0B, Ha
NnpakTUKe pEKOMEHAYETCS MCMOMb30BaTb OTAENbHbIN UCTOYHWUK ANS NUTaHUS
MOAYyNs WU OTAENbHbIM ANS NUTaHUS BCeX TUMNOB NONEBbLIX uUenen. B cnydae
HebnaronpuaTHONW 3NeKTPOMarHUTHOM O6CTaHOBKWM peKOMeHAYyeTCs MPUMEHSATb
OTAENbHbIN UCTOYHUK A1 @HANOroBbIX BXOA40B C MOAK/IAKYEHMEM ero MMHYyCa Ha
3alUMTHYIO 3eM/to Yyepes pe3uctop 1 MOmM.

MoakntoyeHne unMdpoBbIX BXOA0B BO3MOXHO KaK B TOKOMPMEMHOM, TakK U B
TOKOMOAAKLWeEM pexmnMe Kak NokasaHo Ha pUCyHKe 2.

BoiBoabl AIl-, AI2-, AI3- n AI4- aHanoroBbiXx BXOAOB 06beAMHEHbI B
mMoAayne, 4to TpebyeTcsa yuuTbiBaTb NpU MOAKIOYEHUN aHANOroBbIX AATYUKOB.
CxeMbl NOAKYEHUS pPas3fIMYHbIX TUMOB AaTYMKOB K aHasNoroBbiM BXo4aM
MoKasaHbl HA pUCYHKe 7.
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TOKOBAA METNA 4...20 mA

PncyHok 7 — BapunaHTbl NOAK/IOYEHUSA aHANOroBbIX BXO40B

Lenn ynpaBneHus, noak/to4YeHHble K penenHbiM BbixogaMm DO1 m DO2
HeobXxoANMO 3alMTUTb NJIABKUM NpefoXpaHuTenem.

MoakntoyeHne unHtepdencos RS-485 HeobxoanMMO  BbIMOMHATL B
COOTBETCTBUM C PUCYHKOM 8. JIMHUS BblpaBHMUBAHUSA MOTEHLUMAN0B NPUMEHSETCS
npu 60/bWKMX PACCTOSHUAX MeXAy MNPUEMHUKOM M nepegaTtynkoMm. B cnydae
HebnaronpusaTHoOn 3/1eKTPOMarHMTHOM ob6cTaHOBKM peKkoMeHayeTCcs
NCMosib30BaTb 3KPaHUPOBAHHbIN Kabenb.
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PucyHok 8 - lMoakntoueHne nutepdenca RS-485

Ona  noaknwyeHUs MosieBblIX LUenerW peKoMeHAyeTCs  UCMosib30BaTb
SKpaHMpOBaHHble Kabenu c 3a3eMsieHMeM 3KpaHa Ha Bxoae B wkad MJIK.

2.3 HacTtpoka n nporpaMMupoBaHMe KOHTpoJuiepa

2.3.1 Hactpovka napaMeTpoB KOHTposiiepa ¢ noMouwbio Web-koHconu

Web-koHCONb — 3TO YAOOHbLIN MHCTPYMEHT AN NpocMoTpa MHopMaunm o
COCTOSIHMM  KOHTpOJIJlepa WM HACTpPOMKM  €ero rnapaMeTpoB, WCMoOMb3ys
CTaHAapTHbIM Web-6pay3ep nepcoHanbHOro KOMMbOTEPA UK HOYTOYKA.

Onsa nogkntoyveHna Kk Web-koHconm noakntumte KoMmnbioTep (HOYTOYK) un
KOHTponnep K ogHon cetn Ethernet wnm noaknwuuTe KOHTpoOANep ceTeBbiM
Kabenem HenocpeacTBEHHO K KoMnbtoTepy (HOYTOYKY).



2.3.1.1 OTkpbITe Web-KoHCONN

3anyctnte Web-6paysep u BBeaute agpec 172.16.101.125 B agpecHomn
CTpoke M Haxmute Enter. OTKpoeTCcs CcTpaHuua BBOAA Mapons An9 Bxoaa B
Web-KoHCOb KOHTpONEepa.

BHuMaHne! Ecnu KoHTponnepy 3agdaH apyrou IP-agpec, To BBeauTe ero
BMecCTO agpeca 172.16.0.125.

Haxmute Enter. OTKpoeTcs cTpaHuua BBoAa napons ans sBxoga B Web-
KOHCOJ1b KOHTposIiepa. Bua cTpaHuubl NnpeacrtaBneH Ha pUcyHke 9.
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KaA % MporpaMmupyemsIii koHTpannep
OCHOBAK B 1945 /A OptilLogic L
Bxog

BeeawTe nMA NoAbL30BaTeNA

Beeaute napons

Boiin

PucyHok 9 - Web-kKoHCcONb, CTpaHMua BBOAa Naposis.

Beeante nma nonb3oBaTtens «admin», Beegute naponb «admin» (naponb
NO YMOYAHUIO) N HAXMUTE KHOMKY «BONTU>».

BHUMAHWUE! HactoatenbHO pekoMeHAyeTCd W3MEeHUTb Mnaposb Mo
yMOM4aHuio An4a nonb3osatend «admin» (n.2.3.1.15).

2.3.1.2 Hasuraumsa B Web-kKoHconu

Web-koHCONMb - 3TO Habop CTpaHuL, Ha KOTOpbIX OTobpaxaeTcs
MHpOpPMaUMA O KOHTpo/iepe M ero TeKkyuwue napaMmeTpbl. Ha pucyHke 10
npeacTaBfieHa rnaBHaa CTpaHuLa.

Ana HaBuraumm no Web-KOHCONMM KOHTposepa npeaHasHauyeHO MEHH B
NEeBOM 4YacTu cTpaHuubl. Mpu BblIGOpe KOHKPETHOro MyHKTa MEHH OTKpOeTcs
COOTBETCTBYIOLLAA eMy cTpaHuua Web-koHconu.
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MHpopmaLms o KoHTponnepe

Koyfponnep

O KoHTpOMNEpe

Cratyc KoHTponnep
Cpepa ucnoaHeHus Mogens: CPU-1
JarpysKa KougurypaLi MNpoueccop: ARM Cortex-A5 536 Mry,
BLirpy3ka apxueoe
HypHan OnepaTueHas Namars (SDRAM): 244 MB
Hacrpoiikn SHEProHe3aBNCIMan NaMATL (FLASH): 256 MB

flokaneHas cete SHEeproHesasncUMan NamaTe (SRAM): 128 Kb

AaTa N EpemA
CUHXPOHU3ALMS BpemeHm

KapTa namatu: 7.4Tb

Loz Modbus -
VHTepdelick! CBA3M

Touka gocTyna Wi-Fi

AZMWHUCTPUPOBaHNE Mopr Ethernet: 1
MapoAs agumHMcTpaTopa MNopt RS-485: 2
¥npaeneHve HacTROIKaMy MopT USE 2.0: ;
0BHosneHme MO

Mogyns Wi-Fi: 1

Nepesarpyska

3aB0ACKNE HACTPOKY,
BCTpoeHHbIE BXO/bI/BbIXO/bl

Undpossle exogsl (DI): 20
AHanorosble Bxojbl (Al): 4
Lndposble Bbixoas (DO): 8T+2P
AHANOTOBbIE BLIXOAbI (A0): 2

PucyHok 10 - Web-koHconb, rnaBHasg cTtpaHuua.

Ona Toro 4Ttobbl COXpaHUTb M3MEHEeHWs, cAenaHHble Ha CTpaHuue C
HacTponkamu, HeobxoAMMO HaxaTb KHOMKY <«[pUMEHUTb HACTPOMKU>» BHU3Y
CTpaHuubl. Ha pucyHke 11 npeactaefeH npuMep HACTpPOeK C  KHOMKOW
«[MpUMeHUTb HacTpounku». lpu nepexoae Ha Apyryk cTpaHuuy 6e3 HaxaTus
3TOW KHOMKW U3MEHEHMUS COXpaHeHbl He byayT.
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KaA A/ MporpamMmMupyembiii KOHTpoANED
N OptiLogic L

ICHOBAH B 1945

KoHTponnep JNlokanbHasa ceTb
O koHTponnepe
Cratyc IP-aapec: 172.16.101.125

Cpe,qa ncnonHeHwA
IP-aapec (A0MONHNTENbHBINA):
3arpy3ka koHQUrypaymu Apec (A )

Beirpyzka apxveos Macka noacetu: 255.255.255.0
XypHan
Hactpoitku OCHOBHOIA LL/H03: 172.16.101.254

JlokanbHas ceTb

Jata u Bpema
CUHXPOHN3aLWA BPEMEHU
Lnto3 Modbus

Touka goctyna Wi-Fi

AAMUHACTPUPOBAHME
Naponk agMUHNCTpaTopa
YnpaBneHue HacTpoikamu
O6HoBneHune MO
Nepesarpyska

3aB0ACKMe HACTPOMKK

PucyHok 11 — Web-koHconb, npuMep npuMeHeHUs HaCcTpoek.

MNocne W3MeHeHWs HaCTpoeK MOXeT noTpeboBaTbCsi Mepesarpyska
KOHTpoJifiepa, YTobbl U3MEHEHUS BCTYNUAN B cuny. B aToM cnydae cpasy nocne



HaXaTua KHOMKW  «[pUMEHUTb W3MeHeHUs» 6yaeT BblAaH 3anpoc Ha
nepesarpysky KoOHTposiepa. Ha pucyHke 12 npeacTaBneHa cTpaHuua cC
3aMpoCcoM Ha nepesarpysky KOHTponnepa.
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Pabounii NpoeKkT n3MeHeH. I3aMeHeHWs BCTYMNAT B CUY MOC/1e Nepe3arpyskn KOHTpoepa.

Tepe3arpysuTb KOHTponnep

PucyHok 12 — Web-KOHCONb, CTpaHuMua C 3anNpoCcoOM Ha nepesarpysKy.

Ecnu m3aMeHsieTcs cpa3y MHOrO HacTpoeK, TO MOXHO He nepe3arpyxaTb
KOHTpO/INep MOCNe KaXAoro U3MEHEHWS U Mepe3arpysuTb ero oAuMH pas no
OKOHYAHMM HAaCTPOMKK C MOMOLLbIO CTpaHuLbl «lMepesarpyska» Web-KoHconu.

2.3.1.3 MpocMOTp MHPOPMaUUK O KOHTpoONepe
Ana npocMoTpa MHMOpPMauMM O KOHTpoOJsiepe npeaHasHadyeHa cTpaHuua
«NHpopMauma o koHTponnepe» Web-koHconu. Bua cTtpaHumubl npeactaBsieH Ha
puUcyHke 13.

- - B B . . 2 -—. & s ° . =
A CPU-1-17216101.125 X +
<« cC O @ Hezawmweno | 172.16.101.125/index.htm Q * [+ ]
K3A3 v MperpanMupyemell KoHTponnep
OCHOBAH B 1945 A Optilogic L
KonTponnep MHq}OpMaLI,VIﬂ O KOHTpO/nepe
O koHTpOAnepe
Cratye KoHTponnep
Cpeaa MCnonHeHns Mogens: CPU-1
3 £l
2TPy2KE KORQuIpaLH Npouyeccop: ARM Cortex-A5 536 MTL,
BEIrpyzK3 3pXNEOE
XKypHan OnepaTuBHaA Namate (SDRAM): 244 MB
HacTpoiiku 3HeproHesasucuiMas namare (FLASH): 256 MB
NlokaneHan ceTh 3HeproHesaBucUIMan namaTts (SRAM)Y: 128 Kb
AR KapTa namari: 74TB

CUHXPOHWIAUMA BPEMEHI
LWnto3 Modbus

WHTepdelichl cBA3N

Touka 4ocTyna Wi-Fi

AIMWHUCTPUPOBaHINE Nopr Ethernet: 1
Mapont agunHICTpaTopa Nopr RS-485: 2
VnpaeneHme HacTpoiikamm lopT USB 2.0: q
O6toeneHie N0 o

Moayne Wi-Fi: 1

Mepesarpyska

3aB0AckWe HACTPOTiKK
BCTpoeHHbIE BXOAbI/BbIX0/bI

LUwdposbie sxogbl (DI): 20
AHaNorossle BXognl (A} 4
Lndposbie Bbixogsl (DO): 8T+2P
AHaNorosble Bbixogbl (AD): 2

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

Ha cTpaHuue nHdopMaunm o KOHTpossiepe oTobpa)kaeTcs:

— MojAenb KOHTponnepa;



2.3.1.4
ans

TWUN U TakTOBasl YacTtoTa 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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KoHTponnep CTaTyC KOHTponnepa
O KoHTpOANepe
Cratyc OﬂepaLl'VIOHHaFI cucrema
SR CETTET) Bepeus: Linux 4.9.87-linuxasam_s.8-dirty #1 Mon Oct 14 06:23:40 UTC 2019

3arpyzKa KoHOUrypaLum
Tekyllee Bpema: 24.11.2019 11:29:54
BeIrpyzka 3pxueoE

KypHan

T JlokanbHas ceTb
JNokaneHan ceth MAC-agpec: 5410:ec:a0:79:96
Aata v epema IP-agpec: 172.16.101.125

CMHXPOHK33LMA BPeMeHH .
IP-agpec (FONQAHWNTENBHBIA):

Macka nogcetu: 255.255.255.0

Loz Modbus

Touka gocryna Wi-Fi
AZMHHUCTPHPOBaHNE OCHOBHOM LUAKD3: 172.16.101.254

Mapofib aAMMHICTPaTopa

VNpaEneHUe HAcTpoKamu Toyka AOCTyI’Ia Wi-Fi

ObHoEneHWe MO

CocrosHne: OTKAYeHa
MNepe3arpyzka
3as0CKHe HACTPOTiKN VA ceTw (SID): optilogic
Jawmra: WPA/WPAZ-PSK

PucyHok 14 — Web-koHconb, cTpaHnua «CtaTyC KOHTponnepa».

Ha cTpaHuLue COCTOosiHUSA KOHTposiepa oTobpaxaeTcs:

TN U BepCcUs onepaunoHHON CUCTEMBI;
TeKyllee fioKaslbHOe BpeMda KOHTpoNepa;
MAC-agpec KoHTposinepa;

OCHOBHOM U AonosiHuTenbHbIM IP-agpec, macka noacetn u IP-agpec
OCHOBHOIO LW/033a;

cocTtoslHMe Touykm poctyna Wi-Fi, nma cetm v Tun 3awmTbl AN
BK/TIOYEHHOW TOYKM AOCTYyna.



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

2.3.1.5
ans

MpocMOTp MHMOPMALMN O Cpesle UCMOTHEHUS
npocMoTpa WHMOpPMaUMM O Cpeae WCMNOJIHEHUA  KOHTposiepa

npeagHasHayeHa cTtpaHuua «Cpega ncnonHeHus» Web-koHconun. Bua ctpaHuubl
npeacraB/ieH Ha puUcyHke 15.
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K3A3 )/ Mporpammupyembili KOHTpoANEP
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Kowrponnep Cpejaa nucrnosHeHns
O KoHTpOnnepe
Cratyc Cratyc
Cpeaa ucnonHeHus Bepcusi: 4.0.22
3arpyzka KoHdurypauuu CoGoThe RUN
BbIrpyzKa apxueos
XKypHan Bpems HenpepbiBHOi paboTbl: 0 days 00:40:02
Hactpoiiku Paboumnii Lukn: 250 mc
JlokansHan ceth TexyLLWiA LKA: 21.865 MC
Aata v Bpema
CUHXPOHKU23UNA EPEMEHN
LWntoz Modbus TEKyUJ'aH KOH¢MryanMﬂ
Touka AocTyna Wi-Fi CepBep NPoeKTos: 172.16.101.200
AZMUHACTPUPOBaHME MpoekT: AO K3A3 TecToBbIN cTeHg CPU-1
Mapons aAMUHUCTPaTOpa ven: KoHTponnep
VNpaBneHne HacTpoikamu
ObHognenve MO
Mepezarpyzka

3aBOACKME HACTPOKN

PucyHok 15 — Web-koHconb, cTpaHuua «Cpefa UCNoMHEeHUS».

Ha cTpaHuue nHdopMaunm o cepeae UCnosHeHua otobpaxaeTcs:

BepcuUs cpefibl UCNOJIHEHUS;
TeKylllee COCTOsiHMe cpefbl UCMOJTHEHUS;

BpeEMA HEHpeprBHOVI pa6OTbI cpeabl UCMOJIHEHUA MOCNE BKJ/IKOYEHUA
NMMTaHNA,

33aJlaHHOE 1 TeKyllee BpeMs paboyero LuMKIa KOHTpoIepa;

IP-agpec cepBepa nMpoOeKTOB W Tekywumn paboumn npoekT
KOHTponnepa.

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

2.3.1.6

3arpyska KoHdurypaumm cpeibl UCNOJHEHUS

KoHdurypaumsa cpenbl UCNOSHEHUSA KOHTPOJIJIEP XPaHUTCA B MpoOeKTe Ha
cepBepe NpoekToB. poeKkT — 3To 6a3a AaHHbIX, B KOTOPOM XPaHATCS HACTPOUKU
YCTPONCTB BBOAA-BbIBOAA, MporpamMmmbl 06paboTkn AaHHbIX U ApYyrue AaHHble,
HeobxoanmMble Anst paboTbl KOHTponnepa. [lpoekT co3paeTcs B npouecce
nporpaMMnUpoBaHna KoHTposnepa (n. 2.3.2) 1 XpaHUTCA Ha cepBepe NPOEeKTOB
(nepcoHanbHOM KOMMNblOTEpPE, HOYTOYKE 1 T.M.).



Onsa 3arpy3kun KoHdUrypaumMm mM3 npoekta B KOHTposaep npeaHasHayeHa
CTpaHuua «3arpy3km  KoHdwurypaumm»  Web-koHconn. Bua  cTpaHuubl
npeacras/ieH Ha pUCyHke 16.
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O koHTpoAnepe

Cratyc KOHOUIYPaLWA KOHTPOANEPA XPAHWTEA B NPOEKTE Ha CEPBEPe NPOEKTOB (MEPCOHaNbHOM KOMMBIOTEDE).

Cpeaa ncnionHeHus 1A CO343HUA N PEAAKTUPOBAHWA NPOEKTOE UCMONB3YETCA cpesa pazpaboTki Kackag-CAY. /na 3arpy3ku cpedbl

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

BHIfpy3K3 3pe0B KOHTpOAAEp aBTOMATMHECKM 3aTPYKAET KOHGUIYPALWI0 N3 MPOEKTa NPK BKNKYEHNI NUTAHWA, Nepe3arpyske, a

HKypHan TAIOKE M0 KOMaHZAE U3 CPefbl pa3paboTin wan Web-koHconu. Mpw OTCYTCTBMMW CBA3K C CEPBEPOM NPOEKTOB
e KOHTPONNED NCMONBL3YET NOCAEAHION YAGHHO 3aTPYKEHHYH KOHOUIYPALYAI, KOTOPAR XPAHWTCA Ha ero KapTe

NAMATI.
JlokanbHan ceTb

Lata n epema

3arpy3Ka HOBO KOHQUIYPaUMI Ha PaBoTaoLi KoH ) "Ha NeTy" A0MYCKAETCA TONBKO MPK YCAOBMA
CobAoAeHIA MPaBMA 6e30MaCHOCTU TEXHOIOTMYECKOTD NPOLIeCCa,

CHHXPOHU3ALIMS BpeNeHI

Latoz Medbus
Touka gocTyna Wi-Fi
ABMMHACTPPOBaHIE Cepeep NPoeKToB: 172.16.101.200

Maponk aaMMHMCTRaTOPa

Vnpaenexne HACTPOAKaMK NpoekT: AQ K3A3 TecToBHIA cTeHg CPU-2

QBHoBAEHME NO
Yzen: KoHTponnep
Mepezarpyska

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

[Ons 3arpy3ku KoHUrypaumm B KOHTPOIeEp:

- BBeauTe B none «CepBep nNpoekToB» IP-aapec cepBepa MPOEKTOB
(KoMnbloTepa), Ha KOTOPOM XPaHUTCSA MPOEKT;

— BBeauTe B none «lMNpoekT» Ha3BaHWEe NPOeKTa Ha CepBepe;
— BBeAUTE B None «Y3en» Ha3BaHWe y3/51a U3 NpoeKkTa;

— HaXMWUTe KHOMNKY «3arpys3unTb KOHCbMpraLI,VIlO».

Ons 3arpy3km KOHMUrypauum KOHTposiep Ao/KeH 6biTb MOAKAKYEH K
cepBepy nNpoekTosB No cetn Ethernet. Ecnmn KOHTponnep He CMOXET CoOeaNHUTLCS
C CEepBeEpOM MPOEKTOB WM HAWTU HaA HEM YyKa3aHHbIM MNPOEKT, UNN B MPOEKTE
OTCYTCTBYET YKa3aHHbI y3es, TO MNpu MNPUMEHEHUN HACTPOEK BO3HUKHET
owunbKa.

2.3.1.7 O6HoBMeHne KoHpuUrypauummn cpeibl MICNONHEHUS

B cnydae ycnewHoW 3arpy3ku KOHTPOJIJIEP COXPAHUT KOHMUrypauuo Ha
SD-kapTe WM BCTPOEHHOM XECTKOM AuUCKe U ganee 6yaeT UCNoNb3oBaTb ee
KaXKAbl pa3 Npu BKAKYEHUN NUTAHUS.

Ona obHoBneHua KoHUrypaumm KOHTpoaaepa OTKpOUTE CTpaHuuy
«3arpy3ka KOHdurypauma» UM CHOBA  HaXMWUTe  KHOMKY  «3arpysuTb
KoHpurypaumio». O6HOBMeHMe KOHMUrypaumm BbIMONHATCA <«Ha neTy», 6e3
nepesarpy3kun KoHTpossepa.

BHuMaHne! O6HoBneHune KoHpUrypaumm paboTarowero KoHTposepa
AOMycKaeTcsd TONbKO npu ycnoBuu cobnogeHnsa npasun  6e30MacHOCTU
TEXHONOrMYeCcKoro rnpouecca.



2.3.1.8 Bbirpy3ka onepaTtuBHbIX apxuBoB Ha USB-HakonuTesb

OnepaTunBHbIE apXMBbl KOHTpOIIEpa XpaHATCAa 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 oOnMepaTUBHbLIX apxXMBOB KOHTposslepa npeaHa3HayeHa
CTpaHuua «Bbirpyska apxmsos» Bua cTpaHuubl npeacTaBfieH Ha pUCyHke 17.
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HaKOMUTENL A5 NPOCMOTPA W AONTOBPEMEHHOTD XPAHEHMS.
Cpeaa ncnonHeHus

3arpyzKa KoHGUrypaumum A BbIFPY3KN apXWBOE BCTaBbTe USB-HAKONNTENb B Pa3bel Ha ANLEBONA NaHeAN, HaXMUTE KHOMKY

"BbIrPY3uTL apXmes!”.
BeIrpy3ka apxuBos [ P

KypHan

Hacrpoiikn He n3snekaiTe USB-HakonuTens [0 TeX Nop, NOKa He NOracHeT ceeTognoa USB Ha AMLEB0i naxenn

NokansHan cets KOHTpONNEpa.

[lara v Bpens

CarporiEaLn Epenery

Lnoz Modbus
Touka goctyna Wi-Fi
AQUUHACTRIpOBaHIE npDCMGTp apxneoB
Maponk aaMMHUCTpaTopa
VNP3ENEHIE HACTPOKI NI BuIrpy>eHHble apXMBbl CNeayeT 3arpy3uTh ¢ USB-HaKONUTeAS B A0ArOBPEMEHHBIA 3DXMB C NOMOLLLIO CPedb!

O6noenenne MO pa3paboTku Kackag-CAY.

MNepesarpyzka [LnA NpoCMoTpa apXMBOB MCMOAb3YHOTCA NPOrpamMMel "APXMBHbIE TPEHABI" U "APXMB COBBITWIA" U3 cocTaBa

3asoackue HacTpoiikn cpejbl ncnonHeHus Kackag-CAY. [lna 3arpyskn Kackag-CAY nocetute caiT www.tersy.ru.

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

[ns BbIrpy3KM apXMBOB:

-~ BCTaBbTe USB-Hakonutenb B pasbeM Ha JIMLUEBOW  MaHenu
KOHTposNepa;

— HaXMuUTe KHOMNKY «BbIrpy3uTb apXuBbl» UAU HaXMUTe KHonky «USB»
Ha nunuesBon naHenn. O Havane BbIFPY3KW apXWMBOB CUTHANIU3UPYyeT
ropsawmn ceetoanos «USB» Ha nnueBor naHenu KoHTpoaaepa.

— [poXauTecb, nMoka noracHer ceetoamon «USB», ussnekute USB-
HaKoMuUTENb.

[onyckaeTtcs ncnonb3oBaTb oaMH USB-HakonuTenb ANns BbIFPY3KM apX1BOB
OAHOBPEMEHHO HECKOJIbKMX KOHTPO/IIEPOB.

2.3.1.9 [MpocMoOTp XypHana cpeibl UCNONHEHUS

XypHan cpeabl UWCNOAHEHUS COAEPXUT coobleHns O CUCTEMHbIX
cobbITnax, owunbkax cBA3UM C YCTPOMCTBAMW BBOAA-BbIBOAA W WCMOSHEHUMU
KOMaHA yrnpasB/eHNs KOHTPOSIEPOM.

Ona npocMoTpa XypHana npeaHa3HadyeHa  CcTpaHuua  «XKypHan»,
npeacrtaBfieHHas Ha pucyHke 18.
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PucyHok 18 — Web-koHconb, cTpaHuua «XXypHan».

Ha ctpaHuuye otobpaxatotcs go 200 nocnegHux 3anuMcen wn3 XypHana
cpeabl UCNOJSIHEHUSA KOHTpOJI1epa.
Ona obHoOBNEeHUS XypHana HaxXMuTe KHonky «O6HOBUTL» BHU3Y CTpaHWULb.

2.3.1.10 HacTpoWka cetu

Onsg n3MeHeHUs HaCTpoeK CceTu npefHa3HayeHa cTpaHuua <«JlokanbHas
ceTb» Web-KoHcONMN. Bua cTpaHuubl npeactaBneH Ha pUcyHke 19.
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PucyHok 19 — Web-koHconb, cTpaHuua «JlokanbHas ceTb».
[Ona nsMeHeHns HacTpoek ceTun:

— BBeauTte B none «IP-agpec» agpec KoHTposuiepa B cetu. IP-agpec
A0/KeH 6bITb YHUKANbHbIM B npeaenax nokanbHon cetun. KoHTponnep
noaAaepXuBaeT ToNbKO cTaTnyeckun IP-agpec;

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

- B none «Macka nNOACETM» YKaXWUTe MacKy noAcCeTU, MO KOTOPOW
KOHTpon/iep 6yaeT onpenensitb, HaxoauTCs NW agpec nojaydaTtens
nakeTa B OAHOM CErMeHTe JloKasibHOW ceTu unu HeT. Ecnu aapec
HaxoaMTCs B ApPYroi NoAceTu, TO coeAuMHeHue C nosydatenem byaet
yCTaHaB/IMBATbCA Yepe3 OCHOBHOW LUJIH03;

— Yykaxwute B none «OcHoBHOM wWnto3» IP-agpec wno3a, KoTopbln byaet
MCnosib30BaTbCA ANA Bbixoda B Apyrue cetu. O6blYHO LW3amMu
ABNSAIOTCA KOMMbKOTEPLI, KOHTPOAUPYOLWME TpadPuK BHYTPU CEeTU WU
Internet-npoBangepbl. OcTaBbTe Mosie NycTbiM, €CIM OCHOBHOW LUJIHO3
He UCNONb3YyeTCs;

—  HaXMWUTE KHOMKY «[MpUMEHNTb HaCTPOMKM>».

BHuMaHne! T[locne WM3MeHEHWA  HaACTpoeKk CeTM U nepe3sarpysku
KOoHTponnepa ero Web-KOHCOMb MO CTapoMy ajpecy CTaHeT HeaocTynHa. Ans
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 un Bpemsa» Web-koHconun. Bua cTpaHuubl
npeacrassieH Ha pucyHke 20.
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3aBOACKME HaCTPOVKIA

PucyHok 20 — Web-koHconb, cTpaHuua «[aTta n Bpems».

na namMeHeHUsa aaTtbl U BPEMEHMU:

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

— BblbepuTe YacoBOM MOSAC KOHTpoOsIIepa U3 cnmcka «4acoBon Nosic» u
HaXMUTe  KHOMKY  «[lpMMeHUTb HacTpowku». YacoBonm nNoscC
NCMOSIb3yeTCHd KOHTPON/EpPOM AN BbiBOAA TeKylero BpeMeHu, Ans
MapKMPOBKM BpeMeHU coobueHnn B XypHane wn anga paboTbl
nporpamMmm obpaboTkn AaHHbIX.

YacoBon MosiC KOHTpOIIepa MOXHO U3MEHUTb OTAESIbHO OT TeKyllen AaThbl
N BpEMEHMN.

NMocne wu3MeHeHUA p[aTbl W BpPeMeHU nepesarpys3ka KOHTpoasepa He
TpebyeTcs.

2.3.1.12 HacTpoWKka CMHXpPOHM3aUUN BPEMEHN

KoHTponnep MOXeT aBTOMaTU4YEeCKM CUHXPOHWU3UPOBATb CBOE BpeMSA C
cepBepoOM TOYHOro BpeMeHu no rnpotokony SNTP.

Ons uv3MeHeHMs napaMeTpoB CUHXPOHM3ALMM BPEMEHU KOHTpoJsiepa
npeaHasHavyeHa cTpaHuua <«CuMHXpoHM3auusa BpemeHu» Web-koHconu. Bwupg
CTpaHuUbl NpeaCcTaBfeH Ha pUCYHKe 21.
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PucyHok 21 — Web-koHconb, cTpaHuua «CUMHXPOHM3AUUA BPEMEHMU>.

[ns HacTPOMKN CUHXPOHM3ALMN BPEMEHMU:

— ANS BKJIOYEHUS CUHXPOHM3aUMK BbibepUTe 3HadeHne «BknoueHa» B
none «CUHXpPOHU3aALMSA BPEMEHN>;

— BBeauTte B nosie «Cepsep NTP» IP-agpec cepeBepa TOYHOIo BpEMEHMU;

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

—  HaXMWUTE KHOMKY «[MpUMEHNTb HaCTPONKM>» ;

— HaXMuTe KHonky «CUHXPOHU3NPOBATb celdac», 4YTobbl HEMEANIEHHO
CUHXPOHU3MPOBATb BPEMSI KOHTPOJI/IEpa CO BPEMEHEM YKa3aHHOro
cepBepa.

2.3.1.13 Hactpouka wnto3a Modbus

KoHTponnep nmeeT BCTPOEHHbIN W3 npoTtokona Modbus TCP B Modbus
RTU. LWnw03 no3BossgeTr BHEWHMM YCTPOUCTBaM W cucteMam (KOHTposepsbl
Apyrmnx npoussoautenen, SCADA-cucTeMbl 1 T.M.) onpawmeBaTb MOAY/N BBOAA-
BbiBoAa OptiLogic, noakn4YeHHble K KOHTpPOAaepy, WCNOoNb3ys MNPOTOKOJI
Modbus TCP.

LLIno3 npeobpasyeT 3anpocbl npotokosia Modbus TCP, npuHaTbie 4depes
pa3beM Ethernet, B 3anpocbl Modbus RTU u nepeHanpasnger ux B MOAyMn
BBOAA-BbIBOAA, MOAK/OYEHHbIE K WKHEe BBOAA/BbiBOAA MM NopTbl RS-485. MNpu
3TOM KaXAabln MOAyNb BBOAA-BbiBOAA onpegensieTcss Kak otaenbHoe Modbus
YCTPOMCTBO C AaApecoM, YCTAHOBMIEHHbIM NepekayaTensaMm Ha JULEBOKU
naHenwu.



Ons BKAOYEHUS M HACTPOMKM NnapaMeTpoB wit3a Modbus npegHasHayeHa
cTpaHunua «LWnw3 Modbus» Web-koHconn. Bua cTpaHuubl npeacrtaBfieH Ha
pUCYHKe 22.
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PucyHok 22 - Web-koHconb, cTpaHnua «Lnto3 Modbus».

Ans BKAKOYEHUS U HACTPOWKKM NapameTpoB wi3a Modbus:

- AnAd BK1IOYEHUA M OTKIKOYEHUA Lo3a Modbus Bbl6epMTe
COOTBETCTBYlOLLEe 3HayeHune B nosne «Lnto3 Modbus»;

— Bblbepute B none «COM-nopT» MMsA nopTa, K KOTOPOMY MOAK/OYEHbI
MOAYNM BBOAA-BbIBOAA [ASI9 OMpoca uepe3 wnw3. L3 moxer
0O4HOBpPEMEHHO paboTaTb TOJIbKO C OAHUM MOPTOM;

— YKaxuTe napameTpbl paboTbl nopTa ¢ nomowbto nosien «CKOpoCTb»,
«BuTbl AaHHbIX», «4eTHOCTb» U «CTonoBble 6UTbLI»;

—  YKaXuTe TaMayTbl UTEHUSA AAHHbIX NMopTa U KOAMYEeCTBO MOBTOPOM
3anpoca npu TanMayTe;

— HaXMuTe KHOMKY «[MpUMEHUTb HAaCTPONKN>.

2.3.1.14 VI3MeHeHMe napons agMMHUCTpaTopa

Mo yMmonuaHuto ana Bxoga B Web-KOHCONb  WUCMONb3YyeTcs  UMS
nonb3oBatensa <«admin». [lonb3oBaTenb C WMMEeHEM <«admin» gBndeTcsa
aAMUHUCTPATOPOM KOHTpOJISIepa, eMy pa3pelleHO U3MEHEeHUEe HaCTpoeK.

Ans naMeHeHUs napons nosb3oBartens «admin» npegHa3HayeHa CTpaHMua
«Maponb agmumHuctpatopa» Web-koHconu. Bua cTpaHuubl npeacTtaBieH Ha
PUCYHKe 23.
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33s0acKvie HacTpaliKA

PucyHok 23 — Web-koHconb, cTpaHuua «lMaponb agMUHUCTpaTopa».

Ona naMeHeHns naponsa «admin»:

— BBeaguTe B none «Tekywmin naposib» TeKyLnUn AeNCTBYIOWMN Naposib
nosb3oBaTens «admin»;

— BBeauTe B Nnone «HoBbIN naponb». [ns 6e3onacHOCTN BMECTO HOBOIO
naposid B rnoJsie eBoaa 0T06pa>|<a+0Tc9| 3BE304KH,

— BBeAMTE HOBbI Naponb euwe pa3 B nose «MoBTop naponsa»;

— HaXMUTe KHOMNKY «N3MeHUTb naposib>».

2.3.1.15 CoxpaHeHVe 1 BOCCTAaHOBJIEHME HACTpPOeK

Web-KOHCONb MO3BONSET COXPaHUTb TeKylMne HaACTPOMKWM KOHTpossiepa B
dann. 2ST10oT danmn  MOXHO UCnonb3oBaTb Mno3gHee Ansg 6bICTporo
BOCCTAHOB/IEHUSA HACTPOEK Trocfe 3aMeHbl HEWCNpaBHOro KOHTpoJ/iepa Ha
HOBbIN WMNMU AN9 ObICTPOM YCTAHOBKM OAMHAKOBbIX HACTPOEK HEeCKObKUM
KOHTpO/nepam.

B daihn coxpaHalTCcs TONbKO CUCTEMHbIE HACTPOWKKM KOHTposnepa.
KoHdurypaumsa ycTponcTB BBOAa-BbiBOAA W MporpaMmbl 06paboTKM [aHHbIX
KOHTposinepa B ann He COXpaHAKTCA.

Ons COXpaHeHus n BOCCT@HOB/1EHUS HacTpoek KOHTponnepa
npeaHasHayeHa CTpaHuua <«YnpaBneHune HacTponkamm» Web-koHconn. Bwupg
CTpPaHWUbI NpeacTaBfieH Ha pUCyHKe 25.
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PucyHok 25 — Web-koHconb, cTpaHuua «YnpasneHue HacTponkKamm»,

Ona coxpaHeHUs HacTpoeK HaxXMute KHomKy <«CoxpaHuTb B dann».
HacTporikn KoHTponnepa 6yayT coxpaHeHbl B ainn «settings.ini».
[ns BOCCTaHOB/EHMNA HACTPOEK:

— Haxmute KHonky «0630p» wn BblbepuTe dann C HacTpomKaMmy,
COXpaHEeHHbIN paHee;

— HaXXMmuTe KHoMnKy «BoccTtaHoBuTb M3 darna». Ecnu BbibpaHHbIn dann
He aBnaetca  GansioOM  HaCcTpoeK  KOHTpoanaepa, TO  npu
BOCCTaAHOB/IEHUN BO3HUKHET owwmnbKa.

BHuMaHune! lpu nepBOoM 3anycKke KOHTpoJ/iepa MNoOCNe BOCCTAaHOBEHUSA
HacTpoek, MOXeT rnoTpeboBaTbCsd CBA3b C CepBepOM MNPOEKToB  ANA
nepesarpy3ku KoOHduUrypauum cpenbl UCNONHEHUS KOHTposanepa M3 npoekTa.
Mpy OTCYTCTBMM CBA3M C CEpBEPOM MPOEKTOB Cpefa UCMOJIHEHUA KOHTposiepa
He 3anyCcTuTC.

2.3.1.16 0O6HoBNeHMe nporpaMMHOro obecnevyeHus

Cpeay WCMONHEeHWst KOHTpoJsiepa MOXHO 06HOBUTb € nomowbid Web-
KoHconn. [locneaHlolo Bepcuio cpelbl WUCMOMHEHUA MOXHO 3arpysuTb CO
CTpaHWUbl Ha canTe npoussBoauTens www.tersy.ru.

O6bHoBNeHWe cpeabl UCNONHEHUS He cbpacbiBaeT TeKylwMe CUCTEMHble
HacCTpOMKW KOHTponnepa, Ho TpebyeT 06HOBIEHMA KOHUrypaumm yCTPOMUCTB
BBOAA-BblBOAA W nporpamMMm 06paboTkm paaHHbIX. [lpy nepBoM 3anycke
KOHTpoOsnepa rnocne o6bHOBNeHWs cpeabl UCNONIHEHUA noTpebyeTca CBA3b C
CepBEPOM MPOEKTOB A/19 Nepe3arpy3ku KoHurypaumm m3 npoekTa.

Ona o6bHoBNeHUs cpeabl MWCMNOJIHEHUS KOHTpoOJlepa npeAHa3HayeHa
cTpaHnua «O6HoBneHne MO» Web-koHconu. Bua cTpaHuubl npeactaBneH Ha
puUcyHke 26.
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PucyHok 25 — Web-koHconb, cTpaHuua «O6HoBneHune MO».

Ans obHoBNEHUS cpeabl NCNOJTHEHNA .

— HaXxmuTe KHonky «0630p» n Bblbepute dann C HOBOM Bepcuen
cpeabl UICNOTHEHUS;

— HaxXMute KHonky «OBbHOBUTb cpeay MUCMoNHeHus». Ecnu BblOpaHHbIN
dann He saBnsetcsa GannoM HOBOM BepCUM Cpedbl MCMOSIHEHUS
KOHTponinepa, To npm o6HOBNEHUN BO3HUKHET owwunbka.

BHUMAHWE! Tpn nepBoM 3anycke KOHTposiniepa nocne obBHOBNEHUS
MUKpPONporpamMmmbl TpebyeTcss CBs3b C CEPBEPOM MPOEKTOB A9 nepe3arpy3ku
KOHdUrypaunmm KoHTposnnepa m3 npoekta. lpun OTCYyTCTBUKU CBSA3M C CEpPBEPOM
NpPOEeKTOB cpeAa UCNOJSIHEHUS KOHTPO/1epa He 3anyCTUTCS.

2.3.1.17 [lepe3arpy3ka KOHTpoJiepa

Onsa nepesarpysku KOHTpoinepa npeaHasHavyeHa CTpaHuua
«[epe3arpyska» Web-koHconu. Bua cTpaHumubl npeacTaBieH Ha pUcyHke 27.
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PucyHok 26 — Web-koHconb, cTpaHuua «lepe3arpyska».
Ons nepesarpy3kuM KOHTpoJsiepa HaXMUTe KHonky «[lepesarpy3nTb
KOHTpoOep».

BHuMaHue! Ha BpeMsi nepesarpy3ku KOHTponsiepa hyHKUUM yrpaBieHns m
perynMpoBaHnsa 6yayT OTK/HOUYEHBI.

2.3.1.18 C6poc K 3aBOACKMM HaACTpoMKam

C6bpoc KOHTponnepa K 3aBOACKMM HACTPOMKaM BbIMOJHSAETCS C MOMOLLbIO
KHOMOK Ha nMueBon naHenu KoHTponsepa (cm.n.1.4.2). Cépoc npousBoauUTCHA
Npv BKJIKOYEHUN NUTAHUSA KOHTpoOJIiepa ¢ Ntobon HaXkaTton KHomnkon, «USB» nnu

«Wi-Fi».

K 3aBOJICKMM OTHOCATCS C/eAyoLMe HAaCTPOMKMU:

napameTpbl JloKanbHOM ceTn — IP agpec 1 Macka noaceTu;

noJsib3oBaTeJ/iIn N NapoJin nosib3oBaTenen;

napameTpbl nogkntoyeHusa no Wi-Fi;

napameTpbl Modbus wnto3a.
3HayYeHNs OCHOBHbIX 3aBOACKNX HACTpPoOeK

IP agpec 172.16.0.125, macka noacetn 255.255.255.0;

cynep nosib3oBaTtenb root, naponb root:

nonb3osBaTtesnb admin , naposb admin;

3awmuieHHoe coeamHeHune no Fi-Wi ¢ naponem «12345678»;

napameTpbl

Modbus

Liro3a:

COM-nopT

RS-485-0

(wnHa

BBOAA/BbIBOAA), CKOPOCTb nepeaayn — 1 Méut/c, 6uTbl AaHHbIX — 8,



YEeTHOCTb- HEeT, CTonoBbIKN 6uT - 1,TanmMayT nepsBoro bamta - 1,
TanMayT nocneaHero 6amTta — -3, KOIMYECTBO NOBTOPOB — 3.

Ona ypaneHHoro cbpoca KOHTpoJilepa K 3aBOACKMM HAcTpomMkaM C
nomowbio Web-KOHCOMN nNpegHa3HayeH NyHKT MEHIO «3aBOACKME HACTPOUKU» n
CTpaHunua «Bo3BpaT K 3aBOACKMM HacTponkam». Bua cTpaHuubl npeacTaBieH Ha
pUCyHke 27.
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PucyHok 27 — Web-koHconb, cTpaHuua «Bo3BpaT K 3aBOACKMM HACTpOMKaM».

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

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

BHumaHune! Mocne cbpoca HacTpoek KOHTpossiepa ero Web-koHconb no
CTapoMy ajpecy CTaHeT HefocCTynHa. [na BoCCTaHoBAeHUsa aoctyna K Web-
KOHCONM KOHTpoO/siNiepa BBeAMTE B aApecHOW CcTpoke b6paysepa IP-agpec no
ymon4yanuto (n. 2.3.1.19).

2.3.2 lNMporpaMMmpoBaHue KOHTpoJIiepa

NMporpaMMupoBaHuMe KOHTpoOJsiepa — 3TO CO34aHME W 3arpy3ka B Hero
KOH(Urypaumm yCTpoOnCTB BBOAA-BbIBOAA M NMpOorpaMMm obpaboTKu AaHHbIX.

Ana nporpamMMupoBaHus KOHTponnepa B UCNOJIHEHUN CPU-3L
npeanaraeTtcsa ucnonb3oBaTb 60N AOCTYMHbIA MHCTPYMEHTaNbHbIN MakeT
paspabotumnka anga OC Linux.

Onsa nporpaMMupoBaHns KOHTposinepa ucnonHeHna CPU-3K mncnosb3syeTcs
cpena paspabotkm Kackap-CAY Bepcuun 4.0. YcTaHOBKa cpeabl pa3paboTkuy,
npouecc CO34aHMs HOBOro MnpoekTa OnMcaH B PYKOBOACTBE ObICTpbIM CTapT



«Kackag CAY 4.0 OptiLogic L». NMoapobHO npouecc nporpaMMnUpoBaHns onmcaH
B AokyMeHTe «Kackan-CAY 4.0. PykoBoacTteo nonb3osaTtens. 'YKH.505290.000
04 90 9003»;

Onsa nporpaMmMupoBaHna KoHTposuiepa ucnosiHeHna CPU-3M mncnosib3yeTcs
cpena paspaboTtkm MasterSCADA 4D. YcTtaHOBKa 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 canta npousBoauTensa  auctpmbytmBa -  insat.ru
(http://insat.ru/services/support/demos/), " cnepyvTte KOMaHAaM
WHCTanngaTopa.

2.3.3 BcTpoeHHada onepauMoHHasa cucrtema

MpoueccopHbin Moaynb CPU-3 paboTtaeT noa ynpaBneHWEM BCTPOEHHOW
onepaunoHHOM cucTteMbl. [oCTyn K onepauuoHHOW CUCTEME AO0MNyCKaeTcs B
KOHCOJIbHOM pexuMe no npoTokony SSH, pa6bota ¢ ¢dannamm no npoTokony
SCP.

2.3.3.1 Pabota c OC Linux B KOHCO/IbHOM pexuMme no npotokony SSH

KOHCOMbHbLIN AOCTYN K OnMepaunMoHHOW cucTeMe Linux ocywecTBnseTcs
yepe3s ceTtb Ethernet, c¢ nomowbo nwb6ON TepMUHANBLHOM MpPOrpamMMbl,
nogAaepxupawuwen coegmHeHne no npotokony SSH, Hanpumep, PuTTY.
KOHCONBbHbLIN AOCTYN NO3BOJSET BbIMOJHATL YTUAUTBLI M NPOrpamMmMbl BCTPOEHHOM
onepaumoHHon cuctembl. Cnncok Hambonee MCNonb3yeMblX YTUAUT NpUBELAEH B
Tabnuue 21. [Ona nogknw4yeHuss HeobxoaMMO UWCNONb30BaTbhb cneaytoume
ceTeBble HAaCTPOWKMU:

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

— Tun noagknto4veHnsa (Connection type) — SSH, co ctaHaapTHbIM MOpPTOM 22.
OkHO HacTpoek PUuTTY npuBeneHo Ha pucyHke 28.

E® PuTTY Configuration l B |-
Category:
T--S_essmn Basic options for your PuTTY session
: ~ Logging Specify the destination you wantto connectto
—J- Terminal P y
--Keyboard Host Name (or IP address) Port
- Bell 172.16.101.125 22
_"V‘;r--i-aneoe‘zLures Connection type:
Raw Telnet Rlogin (@ SSH Serial
I - Appearance i
- Behaviour Load, save or delete a stored session
- Translation
. Selection Saved Sessions
- Colours
—|-Connection -
Default Settings Load
Eata 172.16.101.125 \‘—/
- Proxy 172.16.101.130
S,
- Telnet 172.16.101.138 B
- Rlogin 172.16.101.13%
- SSH 17216101234 | Delete |
.. Serial 172.16.101.235
Close window on exit
Always Never @) Only on clean exit |
L
About | | Help | [ Open l | Cancel |

PucyHok 28 - OkHO HacTpoek PuTTY.



Mocne BBOAa HaAcCTpoek, HeobxoamMo HaxaTb KHonky Open. B okHe
TEpMUHANA NOABUTbLCA NpUrnalleHne Ha BBOA Mosb3oBatenda u napons. lNpumep
OKHa TepMuHana PuTTY c nonb3oBaTtenem admin, M BbINOSIHEHHBIMU YTUAUTAMMU
Is u |Is / npuBeaeH Ha puUcyHke 29.

EP 172.16.101.125 - PuTTY . = | D] -

PucyHok 29 - OkHo TepMuHana PuTTY.

Tabnnua 19 - Cnncok Hambonee NCnosib3yeMbIX YTUINUT.

YTunauta OnucaHue

Is dir MokasaTb cogepxxmnmoe katanora. Ecnu dir He
3a/laH, NoKasblBaeTcs TeYKLIMA KaTanor

cd dir CMeHUTb TEKYLUMIN KaTanor Ha KaTasor dir

pwd MokasaTb TeKyLW M1 KaTanaor

mkdir dir CosgaTtb katanor dir

passwd CMeHUTb Naposb

reboot GnepesarpysuTb KOHTposiep

cat file MNMokasaTb cogepxumoe danna file

less file MokasaTb copgepxumoe danna file ¢
BO3MOXHOCTbIO MPOKPYTKN BBEPX/BHU3

tail file -f B pexunMme peanbHOro BpeMeHW MokKasbiBaTb
nocnegHue ctpokn danna file, ypobHo ans
npocMoTpa nor-dannos

ps MNoka3aTb CMMCOK aKTUBHbIX NPOLIECCOB

top Moka3biBaTb  3anylleHHble npoueccbl B

peasibHOM BpeMeHM ¢  oTobpaxkeHuem
3aHUMaeMbIX pecypcos (3arpyska
npoueccopa/namsaThb ...)

kill prog(killall prog)

MNpUHYANTENbHO 3aBepLlInTbL (3aBepLUUTbL BCe)
npoLeccbl C UMEHEM prog

vi file

PepaktnpoBaTtb daia peaakTopoM Vi

mcC

3arpy3utb dainosbin MeHegxep Midnight
Commander ¢ TeKCTOBbIM MHTepdencom Tmna
Norton Commander

Bo BcCTpamBaeMbiX cuctemMax
onpeaengerca naketoM BusyBox.

Linux Habop yTWMAMT KOMaHAHOM CTPOKMU
MonHbIn Habop yTUANT BO BCTPOEHHOM

onepauMoHHOM CUCTEME KOHTPOJIJIEpa MOXHO MPOCMOTPETb, BbIMOJIHUB KOMaHAy
/bin/buzybox. bonee noapobHy MHOpMaunto 06 MX MCMONb30BAHUMN MOXHO
HaWTM Ha canTe paspaboTuumka: https://busybox.net.



2.3.3.2 Moponep>xka opraHoB ynpas/ieHNUA N MHAUKaUUKU
CeetognoaHble wuHgmkatopol OBMEH, PABOTA, Wi-Fi, USB, Tx, R,
onpeeneHbl BO BCTPOEHHOW onepaunoHHOM CUCTEME NPoLEeCCOPHOro Moay 4.
CooTBeTcTBME Ha3BaHMM MHOMKATOPOB MOAYAS N BCTPOEHHbLIX CBETOAMOA0B
OC Linux npuBeaeHo B Tabnuue 22.

Tabnuua 20 - CooTBeTCTBME MHAMKATOPOB Moaynsa un ceetoamomos OC
Linux

NHamkaTtop HasBaHue B Linux
OBMEH rxtx0

Tx tx1/tx2

Rx rx1/rx2

PABOTA work

Wi-Fi wifi

USB save

KaTtanorm KOHTpPONS WHAMKATOpPaMM HaxoaaTcs B dannoBon cucrteme
KOHTpoOsinepa no aapecy /sys/class/leds.

NhankaTtopbl Wi-Fi, Tx, RX ynpaBngawTCca ApanBepaMn ornepaumoHHOMN
cuctemnbl, nHankatopbl PABOTA, USB ynpasnsatTca nporpaMmaMun/ckpmntaMu
nosib3oBaTtens.

KHonku Wi-Fi u1 USB 3aperncrpupoBaHbl BO BCTPOEHHOM OrnepaunmoOHHOMN
cucTeMe rpoueccopHoro moaynda. [Ana nepexBata HaXaTusd  KHOMKMWU
NCMOJIb3YTCA CKaH-KoAbl, NpuUBeAeHHble B Tabnuue 23.

Tabnnua 21 - CKaH-KoAbl KHONOK MOAYS

KHonka CkaH-Koa
Wi-Fi 149
USB 148

MpumeyaHue: B cHbopky obpasa onepauMOHHOM CUCTEMblI BKJ/IlOYEHA
ytunuTta optilogic-key, nepexsaTbiBatollasa HaxaTue KHOMKKU, dann HaACTPOMKMU
/etc/optilogic-key.conf.

2.3.3.3 LLinto3 Modbus TCP Modbus RTU - mbgated

LLnw3 Modbus TCP - Modbus RTU npeaHa3sHayeH ANg peTpaHCnsauum
nocblNOK no u3 cetn Ethernet no npotokony Modbus TCP B COM-nopT no
npotokony Modbus RTU u obpaTHoO.

NcnonHgembin ¢dann mbgated ycraHoBneH B kKaTtanore /usr/sbin. ®awnn
HacTpoek /etc/mbgated.conf.

CTapT wWwo3a NpoOUCXOAUT BO BPEMSA CTapTa OMNEepauMoOHHOM CUCTEMBI.
3anyckaeTcs OH Kak cnyxba, ckpunT ctapTta/crona /etc/init.d/mbgated.

2.3.3.4 Web-koHconb

Web-koHCONb npegHa3sHayeHa An9 HACTpPOMKM U MPOCMOTpa TEKYLIEero
COCTOSIHUA KOHTpoOJiepa.

NcnonHseMmbin pann webconsole yctaHoBneH B KaTtanore /usr/sbin. ®ann
HacTpoek /etc webconsole.conf.



Ctrapt Web-KoHCOMM npoucxoauT BO BpeMs CTapTa OnepaunoHHOM
CUCTeMbl. 3anyckaeTca OHa Kak cnyxba, ckpunT cTapta/ctona /etc/init.d/
webconsole.

2.3.3.5 AnnapaTtHbin watchdog Tanmep

MpoueccopHbin Moaynb CPU-3 mMeeT annapaTHbin watchdog Ttanmep. OH
npegHasHayeH ANs  npefoTBpalleHUss MpOrpaMMHbIX MM annapaTHbIX
«3aBucaHun» npoueccopHoro moaynda. Watchdog 3apernctpupoBaH BO
BCTPOEHHOW onepaumoHHON cucteme Linux.

Mpu paboTte C onepauMoHHOM CUCTEMOM B KOHCOJSIbHOM pexuMme ans
ynpasneHusa watchdog Tanmepom npegHasHaveHa ytunuta watchdog.

Cpena wvcnonHeHus cascade-4 uMeeT BCTPOEHHbIM MeXaHusM  Ans
ynpasneHns watchdog tanmepom. lNpu 3TOM ero HacTpomKa OCYLLUEeCTBIAETCa B
NpoekKkTe, KOTOPbIN BbIMOSIHAETCS Cpeaon UCMOSTHEHMUS.

2.3.3.6 DHeproHesaBucumas NamaTb

MpoueccopHbih Moaynb CPU-3 mMeeT 3HEeproHesaBUCUMYO NaMsaTb TUNA
FRAM. 2Ta namMaTb npegHa3HayvyeHa ANd XpaHeHUs onepaTUBHbIX AaHHbIX cpeabl
NCNOSTHEHUS.

Opaneep onepaunoHHOMN CUCTEMBI noaaepXxXueaet TOJIbKO
crneunannusmpoBaHHbIA anropuTM YTEHUS/3annucm AaHHbIX U He npeaHa3Ha4deH
ANs NPOCTOro, MNOTOYHOro, XpaHeHnsa MHdopMaumn.

2.3.3.7 SD kapTa

MpoueccopHbin Mmoaynb CPU-3 nmeeT cnot An4a yctaHoBkKM SD KapThl.

SD kapTa npegHasHayeHa A/19 XpaHeHUs TeKYLUMX HaCTPOeK, AaHHbIX U
apxXMBOB cpenbl UCMOSIHEHUA cascade4. lNpu cTapTe onepauuvoHHOW CUCTEMbI
OHa aBTOMaTU4YECKM MOHTUPYETCA K KaTanory /var/opt/cascade4.

Ecnn cbopka nporpamMMHoro obecnedeHusa npoueccopHoro moaynb CPU-3
He COAEepXUT cpeabl UcnosiHeHns cascade-4, SD kKapTa MOHTUPYETCSA K KaTanory
/run/media/mmcblkOp1.

2.3.3.8 Mopt USB

MpoueccopHbin Moaynb CPU-3 uMmeeT nopT ana noakndveHns USB
YCTPOMNCTB.

OH npepHa3HayeH yctaHoBkn USB Flash HakonuTensa. lNMpun nogknyeHuu
USB Flash HakonuTensa oH MOHTMpyeTCs K KaTanory /run/media/sdal.

2.3.3.9 3aBoAcKue HaCTpOWKu

KaTanor, B KOTOPOM XpaHATCS 3aBoACKMe HacTponku: /etc/defalt-opty.

Mpu cbpoce K 3aBOACKMM HACTPOWMKaM, BbIMOJIHAEMbIM B COOTBETCTBUU .
2.3.1.19, NOMMUMO YyKa3aHHbIX B 3TOM MNYHKTE, K 3aBOACKWMM BO3BpallaloTCs
cneayrouwme HaCTpOUKMU:

— napameTpbl DHCP cepsepa;



— napameTpbl Beb6-cepsepa NGINX;
— napameTpbl Be6-KOHCONN;

— napaMeTpbl nporpaMmbl optilogic-key.

2.3.4 lMNporpamMma «Hactporka moaynen Optilogic L» - OptilogicConfig

[Nna HacTpoMkn MoAyfien BBOAA-BbIBOAA MOXHO MCMOSb30BaTb MpPOrpaMmy
«HacTtponka moaynen Optilogic L» - OptilogicConfig. 2Ta nporpamma sBnsieTcs
Windows-npunoxeHumeMm. T[llporpamma <«Hactponka 6nokos Optilogic L» B
AVANoroBOM pexuMme no3BoJsSeT BbIMNOMHATb cneayrwme QyHKUnm:

— nNoAgKM4YeHne K MoaysdaMm,

— dBTOMatTun4yeckoe onpepneneHne OTO6pa)KeHVIe agpecos
NMNOAK/THOYEHHbIX Mo,u,yneVl;

— OTobpaxeHue TeKyLLEero COCToOSsHUS Moaynen;
— OTOobpaxeHue TEKYLLUNX 3HaYEeHUM KaHasoB;
— OoTobpaxeHue TEKYLLUMX HAaCTPOEK KAaHaNoB;

— W3MEHEHWEe 3HaYEeHUM BbIXOAHbIX KaHaNoB;

— W3MEHEHWEe TeKYLMX HacTpOeK KaHanos;

— JVarHocTMKa CBA3U MO JIMHUU U MOAYJIIO;

— KanubpoBKa aHanoroBbIX KaHanoB BBOAA/BbiBOAA.

CoeanHeHune nporpammbl OptilogicConfig ¢ MmogynsmMu BBoga-BbiBOAA Yepes
npoLeccopHbi 610K AonyckaeTcs TonbKo no npoTtokony Modbus TCP. Ons
paboTbl nporpaMmbl HeobxoanMMo, 4TObbl Ha KOHTpossiepe paboTan W3
Modbus.

MoapobHoe onucaHme paboTbl C NporpaMMon NpUBEAEHO B [AOKYMEHTE
«HacTpomnka 6nokoB Optilogic L PykoBoaCTBO onepatopa».

3 TEXHWUWYECKOE OBC/TY)>XXUBAHME

Moaynb npoueccopHbin CPU-3 He TpebyeT obcnyxuBaHuss B npouecce
aKcnyaTaumm.

B cnyyae HeobxoaMMOCTM 3aMeHbl 3N1eMeHTa nuTaHusa (nepectanu
COXPaHATbCA MOKa3aHUs CUCTEMHbIX 4YacoB) MAM KapTbl nNamMatn (yBenuyeHue
o06béMa nnn BbIXo4 U3 CTPosi) HeobxoamMMo:

— pa3obpaTb MOAyb;

— MOAKNKYUTbL 2N1eMeHT nuTaHma B pas3beM XP12 nnatel UMM
(MKNK.758.776.012) moayns;

— YCTaAHOBMUTb, NMpuM HeobXxoAMMOCTWU, KapTy NamsaTu B cnoT SD-kapThbl
naatel UMM;



— ycCTaHOBUTb nepembldikn XP2 n XP4 Ha nnate noptoB MoAayns
(MKNK.758.776.034) B Heobxoanmoe nonoxeHue;

— cobpaTb MoAy/ib.
Paszbopka n cbopka moaynsa nponsBoaAnTCS cneayrowmm obpasom:

oTAENNTbL OCHOBaHMWUE OT OCHOBHOIO KOpMycCa MoAy/d, npeoaosieBas
conporTmBsiEHNE 3alLlENOK,

OTKPYTUTb 6 BUHTOB coeanHsoWwmMX cbopKy nnaT n Kopnyc Moayns;

n3eriedb c6OpKy nnaT u3 Kopnyca;

n3snedyo un3 cbopkn Heobxoaumyko nnaTty M NPOU3BECTU C HEWN
HeobxoanMble AENCTBUS;

cobpaTb MoAy/lb B 06paTHOM nopsaake.

3.1 TexHunyeckKkoe ocBmaerenbCTBOBaHue

lNoBepka aHanOroBbIX WM3MepUTEsIbHbIX KaHanoB MpoBOAUTCHA OAWH pa3 B
ABa roga B COOTBETCTBUM C «MeTOAMKOW MOBEPKW U3MEpUTENbHbIX KaHanos
OptiLogic L».

3.2 MopsaokK U NepMoaANYHOCTb KannbpoBKH

Mepnoanyeckasa kanmbpoBka KaHanoOB aHaNorosoro BeBoAa/BbiBOAA MOAYNSA
NPOBOAUTCSA NepcoHanom cnyxbul KUTI.

MepnoaAnYHOCTbL NpoBeaeHUns KanubpoBKU — He pexe oAHOro pasa B ABa
roga.

KannbpoBka KaHanoB MoOAYyNs MpPOBOAUTCA C MNOMOLUbIO MpOrpaMmbl
«Hactponka w™moaynen OptiLogic L», kanubpoBo4yHble KO3(PUUMEHTLI MO
KaXXa4oMy Amana3oHy naMepeHui 3anucoisatotcs B8 EEPROM moayns.

4 TEKYLUNA PEMOHT

PeMOHT MoAyns npoLeccopHOro CPU-3 BbIMOIHAETCA TONIbKO
npeanpuaTMEeM-mn3roToBUTENEM U3aenms.

5 XPAHEHME

5.1 B TpaHCMNOpTHOM Tape MOoAYy/N MOryT XpPaHUTbCA B HeOoTan/nBaeMblX
CKNaACKMX MOMeLeHNaxX Npu TemnepaType OKpyxarLlero so3gyxa oT MuHyc 50
no + 50 °C u oTHOCUTENbHOM BRaXxXHoCTn A0 95 % npu Temnepatype +35 °C.

5.2 Moaynun [O/MKHbI XPaHUTbCA B YNakKoBKe B 3aKpbITblX OTan/MBaeMbIX
CK/TAACKUX MNOMeLWeHnax npu Temnepatype oT mwc 5 pgo nmwc 40 °C w
OTHOCUTENbHOM BRaxHoctn Ao 80% npu TemnepaTtype +20 °C.

5.3 B noMeweHun He AO0MHKHO ObiTb MNblM, MNapoB KUCAOT U LWesoYen,
arpeccmBHbIX ra3os
N APpYrmnx BpeAHbIX NpUMeCeNn, Bbi3blBAOLWMX KOPPO3UIO N3LENUN.



6 TPAHCNOPTUPOBAHME

Moaynu B ynakoBke npeanpuaTUA-n3roToBuTens MOryT
TpaHCMoOpTUPOBATbCA NHOObIM BMAOM TPaHCMoOpTa B KPbITbIX TPaHCMOPTHbIX
cpeactBax (B >XeNe3HOAOPOXHbIX BaroHax, 3akpbiTbiX aBTOMalUMHAX,
repMeETU3NPOBAHHbLIX  OTanNJMBaeMbiX OTCeKax CcamMoNneTtos W T.4.) B
COOTBETCTBMM C NpaBuamMn TPAHCNOPTUPOBAHUSA FPY30B Ha COOTBETCTBYHOLWEM
BMAE TpaHCnopTa, Ha Nbble pacCTosHUSA MpU TemnepaType OKpyXXatoLlero
Bo3ayxa oT mmHyc 50 go 50 °C u oTHOCMTENbHOM BRaxHoOCTn Ao 98 % npwu
TemnepaTtype 35 °C.

7 YTUWIN3AUNUA

N3nenne He cooepXUT B CBOEM COCTaBe OMacCHbIX WU S40BUTbIX BELLECTB,
CrnocobHbIX HAaHeCTU Bped 340pPOBbH YenoBeKa WM OKpYXKaloWen cpege n He
npeacTaBfsseT ONacHOCTU A8 XU3HWU, 340POBbS JKOAEN N OKpYyXawwen cpeabl
MO OKOHYAHMM CpoKa CNnyxb6bl. B 3TOM CBA3M yTUnNM3auus u3aenms MOXeT
Nnpou3BOANTLCA MO NpaBunam ytTunmsaumm obuwenpoMbIlAEHHbIX OTXOAO0B.
YTnnmnsauus OCyLLecTBIAeTCA OTAENbHO no rpynnam MaTepunasnosB:
NMaacTMacCoBbIM 3/IEMEHTaM, MeTa/lJIMYEeCKUM KpernexHbIM geTtansaMm. Moaynb He
COAEPXUT AparoueHHbIX MeTasifIoB B KOMMNOHEHTaxX nUsaenus.

Ytunusauymwo KKT npoBoauTbL COrlacHO COOTBETCTBYHLWMM 3aKOHaAM U

NnpaBoOBbIM AOKYMEHTaM, AEUCTBYIOLWMM Ha TEPPUTOPUM KOHKPETHOro cybbekTa
Poccuinckon depepaumu.



lpunoxxeHne A
KAPTA PETMCTPOB MODBUS NPOLLECCOPHOIo MmoavJjsa CpPu-3

Peruncrtp HasHaueHune AocTtyn OnucaHue
0 Tun Mmoayns YteHne | Tun mMoaynsa. Bo3MOXHbIe 3HaYEHUS:
- 4 - Moaynb npoueccopHbiii CPU-3.
1 CraTtyc pabotbl | YteHne | Ctatyc paboTbl Mmoayns:
MoAayns -  bwut 0 - pabora.
-  But 1 - HeT MUKponporpamMmmsl.
- but 2 - annapaTtHbii c6on ALIM.
- but 3 - peseps.
-  but 4 - cborh uteHunsa/3annucn EEPROM.
- but 5 - pe3seps
- BbuTt 6 - KOpOTKOE 3aMblKaHMe ANCKPETHbIX
BbIX040B
2 CocTosHus YTeHne | Tekywme COCTOAHUA ANCKPETHbLIX BXOAOB:
ONCKPETHbLIX BXOA0B -  but 0 - cocTtosiHne Bxoaa DI1.
DI1 - DI12 - but 1 - coctoaHne Bxoaa DI2.
- but 2 - coctoaHue Bxona DI3.
- but 3 - coctoaHue Bxona DI4.
- bwut 4 - coctosHue Bxoaa DI5.
- but 5 - coctoaHue Bxona DI6.
- but 6 - cocTtosHne Bxoaa DI7.
-  bwut 7 - coctosiHme Bxoga DIS8.
- but 8 - cocTtosHue Bxoga DIO.
-  Bbut 9 - coctosHMe Bxoga DI10.
-  bwut 10 - coctosaHue Bxoga DI11.
- but 11 - coctosdHme Bxoaa DI12.
3HaueHne «0» COOTBETCTBYET COCTOSIHMIO BXOAa
«PA30MKHYT», «1» — «3aMKHYT».
[Ons cbpoca cocTosiHMS BxoAa B pexmmax «Bxog c
yaepxaHuem» un <«Tpurrep» cnegyet 3anumcaTb
«1» B cooTBeTCTBYOWMI 6UT pernuctpa 75.
4 3HayeHne cyeTyuKka | YTeHne | 3HadeHne cyeTymka Bxoga DI1 B pexunme
Bxoaa DI1 «CYeTUMK MMNynNbCcoB>.
Ona cbpoca 3HayeHMss cyeTuyMKa cneayet
3anucaTtb «1» B cooTBeTCTBYOWMIA 6UT perncrpa
75.
5 3HauyeHue cyeTymka | YteHne | AHaNoOrnMyHo perucTpy 4.
Bxoaa DI2
24 3HauveHue Bxoaa | YteHne | Tekywee 3HayeHuWe aHanorosoro Bxoga AIl B
All otcyeTtax ALMN B ananasoHe ot 0 go 65535.
25 3Ha4veHue Bxoaa | YteHue | AHaNOrM4yHo perunctpy 24.

AI2




26 3Ha4veHue BXoAa | YTeHne | AHaNoOrM4yHo peructpy 24.
AI3
27 3Ha4deHue Bxoaa | YteHue | AHaANOrM4HoO pernctpy 24.
Al4
28,29 3Ha4deHue Bxoga | YteHne | Tekywee 3HauyeHue Bxoga All B dusnyeckux
AIl B dusMyeckmx eanHnuax B COOTBETCTBUM C pPEXMMOM paboTbl
eanmHnuax, dopmar Bbixoaa (pernctp 59) B ¢popmaTe FLOAT IEEE 754.
FLOAT
30,31 3Ha4veHue BXoAa | YteHne | AHanorm4yHo permcrtpam 28, 29.
AI2 B dusnyeckmnx
eanHunuax, dopmMart
FLOAT
32,33 3Ha4deHune Bxona | YteHne | AHanormyHo permcrtpam 28, 29.
AI3 B dusnyeckmnx
eanHuuax, dopmart
FLOAT
34,35 3HayeHune BXxoAa | YteHue | AHanorn4yHo permctpam 28, 29.
Al4 B dusnyeckmnx
eanHunuax, dopmMart
FLOAT
36 K3 OUNCKPETHbIX | YTeHne | CpabaTbiBaHMe 3alUMT OT KOPOTKOro 3aMblKaHUS
BbIXOZ0B OVCKPETHbIX BbIXOA4OB:

-  but 2 - K3 Bbixoga DO3.
- but 3 - K3 Bbixoga DO4.
- but 4 - K3 Bbixoga DO5.
- but 5 - K3 Bbixoga DO6.

3HaueHne «1» 6uTa COOTBETCTBYET Hanunuumio K3
BbIxoga, «0» — oTcyTcTBMIO K3.

3awmTta BbIXo4oB Moayna oT K3 peanusoBaHa
rpynnoi Ha 4 Bbixoga. Bo3HumkHoBeHMe K3 xoTs
6bl Ha oOAHOM BbIXoAe T[pynnbl MNPUBOAUT K
OTKJIIOYEHUIO BCEX BbIXO4OB 3TOW Trpynnbl U
BbICTaB/JEHUIO MO HUM 6mTOB K3.




37 CocTosHusA YteHmne | CoctodHusa reHepatopos LWWM Ha Bbixogax:
reHepaTtopos LM - BuT 2 - cocTosHue reHepaTopa LLUNM
BbIxoga DO3.
- bwuTt 3 - cocTosiHMe reHepaTtopa LLMM
BbiIxoaa DO4,
3HauveHne «1» 6uUTa COOTBETCTBYET 3amnyLIEHHOW
reHepaumu WMNynAbCOB Ha Bbixoge, «0» - He
3anyLweHHOMN.
3HadyeHne «1» 6uTa ycCTaHaBIMBaeTCca nNpwu
BK/IIOYEHUM T[EHepauMu WUMMNyAbLCOB B Havane
nepsoro nepuoga LWWNM. 3HaueHne «0» 6uTa
yCTaHaBJ/IMBAETCA MpPU OTK/IIOYEHUU reHepaumn B
MOMEHT  OKOHYaHWs  uUMNy/nbCa  NOCNeAHEero
nepunoaa LLNM.
38 Pexxum  HacTporikun | YteHne | lNMepesoa Moayns B pexXum HaCTpOMNKMW.
Moayns 3anuchb JonycTumble 3Ha4YeHus:
- 0 - OTKIOUYNTb PEXNM HACTPOMKM.
- 1 - N3MeHeHune pexunma paboTbl KaHaNoB..
- 2 - N3MeHeHWe napaMeTpoB KaHasnos.
Mo ucrteyeHnto 5 MUHYT C MOMEHTa MnocnegHero
U3MeHeHus pexuma paboTbl WM napameTpa
BbIXO4a PEXMM HACTpOMKM 6yaeT aBTOMaTU4YECKMU
OTKJTHOYEH.
39 Pexunm paboTbl | YTeHne | YcTaHoBKa pexuma paboTbl BX0A4a DI1.
Bxoza DI1 3anuch, | AdonycTuMble 3Ha4yeHus:
- 1 - [ANCKPETHbLIN BXOA.
- 2 — CYeTymK UMMNyabCOoB.
- 3 - Tpurrep.
3Ha4yeHune nNo ymonyaHuio: 1.
3HadeHne perunctpa coxpaHsietcs B EEPROM wu
BOCCTaHaBNMBaETCs MNpU  BKIIOYEHUU TMUTaHUSA
Moayns.
Nepen wn3MeHeHMeM pexuMma paboTbl BxoAa
Heob6xooMMO nepeBecTM MOAY/b B PEexXuMm
HacTpomKu «1» nnu «2» (cM. peructp 38).
40 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxopa DI2 3anuceb
41 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxoaa DI3 3anucob
42 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxopa DI4 3anucob
43 Pexxunm paboTbl | YTeHne | AHanornyHo peructpy 39.
Bxoga DI5 3anucob




44 Pexxum paboTbl | UTeHne | AHanorn4yHo perucTpy 39.
Bxoaa DI6 3anucb
45 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoaa DI7 3anucb
46 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoaa DI8 3anuncob
47 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoaa DI9S 3anuncb
48 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoaa DI10 3anucob
49 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 39.
Bxoaa DI11 3anucb
50 Pexxum paboTbl | YUTeHne | AHanornyHo perucTpy 39.
Bxoaa DI12 3anucb
59 Pexum paboTbl | YTeHne | YcTaHoBKa pexuMa paboTbl Bxoda  AIl.
Bxoaa All 3anuchb ,U,OHYCTVIMble 3HA4YeHun4a:
- 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 MNpU  BKIIOYEHUU TMUTaHUSA
Moayns.
Nepen wu3MeHeHMeM pexuma paboTbl BbIxoAa
Heob6xoaMMO nepeBecTM MOAY/b B PEexXuMm
HacTpomkmn «1» nnn «2» (cMm. permcrtp 38).
60 Pexxum paboTbl | UTeHune | AHanorn4yHo perucrtpy 59.
Bxoaa Al2 3anucb
61 Pexxum paboTbl | UteHne | AHanorn4yHo perucTtpy 59.
Bxopa Al3 3anucb
62 Pexxum paboTbl | UYteHne | AHanorn4yHo perucTtpy 59.
Bxona Al4 3anucb




63 Pexxunm paboTbl | UTeHne | YcTtaHoBka pexmMma pabotbl Bbixoga DOL1.
BbIXOAa DO1 3anuchb ,D,OI'IYCTMMble 3HA4YeHU4:
- 201 - OnCKpeTHbIN BbIXOA,.
- 202 - Bbixog WNM (Tonbko DO3 n DO4).
3HayeHne no ymonyaHuio: 201.
3HayeHne permctpa coxpaHsaetrcs B EEPROM wu
BOCCTAHaBNMBAETCS MNpWU  BKIOYEHUU MNUTAHMUSA
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 | UTeHne | AHanornyHo perucTpy 63.
Bbixoaa DO3 3anucb
66 Pexxum paboTbl | YUTeHne | AHanornyHo perucTpy 63.
Bbixoga DO4 3anucb
67 Pexxum paboTbl | YUTeHne | AHanornyHo perucTpy 63.
Bbixoaa DO5 3anucb
68 Pexxum paboTbl | YTeHne | AHanornyHo perucTpy 63.
Bbixoaa DO6 3anucb
75 C6poc COCTOsIHMM | 3anucb | C6pOC COCTOSAHUIM AUCKPETHbLIX BXOA0B B pexumax

ANCKPETHbIX BXOA0B
DI1-DI12

«Bxog» c ygepxaHunem mn «Tpurrep», nnbo cbpoc
3HAYEHMN  CYETYMKOB  BXOAOB B  pexume
«CyeTunk»:
-  but 0 — Cbpoc coctossHmsa /cyeTtumka DI1.
- but 1 - Cbpoc coctoaHunsa /cuetumka DI2.
- but 2 - Cbpoc coctoaHnsa /cuetumka DI3.
- but 3 — Cbpoc coctossHmsa /cyeTtumka DI4.
- but 4 - C6bpoc coctossHmsa /cyeTumka DIS.
- but 5 - Cbpoc coctossHmsa /cyeTtumka DI6.
- but 6 - Cbpoc cocTossHmsa /cyeTumka DI7.
-  but 7 - Cbpoc coctossHusa /cyeTtumka DIS.
- but 8 - Cbpoc cocTosiHus /cueTumka DI9.
-  but 9 - C6bpoc coctosiHusa /cueTtumka DI10.
-  but 10 - C6pocC cocTossHMSA /cyeTumKa
DI11.
-  but 11 - C6poc cocTossHMSA /cUyeTumKa
DI12.

3anucb «1» B COOTBETCTBYIOWMNIA OUT BbI3OBET
cbpoc 6uTa COCTOSHMSA BXOA4a B perucrtpe 2 B
TeKyllee COCTOsHMe CurHana Ha Bxoae, nmbo
YCTaHOBUT TeKyllee 3HaYeHue CYeTuMKka BXoda B
«0>».




77 Cébpoc 3awmt K3 | YTeHme | C6pOC 3aMT KOPOTKOro 3aMbliKaHWS ANCKPETHbIX
ANCKPETHBIX 3anuck BbIXOAOB B pexmnme «Py4yHon cbpoc K3».
BbIXO0B - but 2 - C6p0C K3 BbIX0A4a DO3.
-  but 3 - cbpoc K3 Bbixoaa DO4.
- but 4 - cbpoc K3 Bbixoga DOS5.
-  but 5 - cbpoc K3 Bbixoaa DO6.
3anucb «1» B COOTBETCTBYOWMA 6MT cbpacbiBaeT
3awmnty K3 BbIxoga. Ecnm K3  BbIxoga He
yCTpaHeHOo, TO 3awuta no 3TOMY BbIX0O4Y
cpaboTaeT BHOBb.
78 YnpasneHue YTeHne | YnpaB/ieHMe AUCKPETHbIMWU BbIXOAAMU B pexume
AONCKPETHbIMU 3anuchb «[NCKPETHbLIN BbIXOA» WU/IM BKJIIOYUEHME FrEeHepaLmn
BbIXOAAMM UMNYbCOB B pexunme «LWLNM».

-  but 0 - cocTtoaHumne Bbixoga DO1.

- but 1 - coctoaHune Bbixoga DO2.

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

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

-  Bbut 4 - coctoaHune Bbixoga DO5.

- but 5 - coctoaHumne Bbixoga DO6.

Ons BbIXxOAOB B pexuMme <«[UCKpeTHbIn BbIX04»
yCTaHOBKa 3HayeHus «0» 6uta npueeneTr K
YyCTaHOBKE HWU3KOro YpOBHSI CUrHasia Ha BbIXoae,
yCTaHOBKa 3HauyeHus «1» - BbICOKOro YPOBHA.
Ona Beixogoe WWM B pexume «HenpepbiBHas
reHepaums UMNYy/AbCOB» YCTAaHOBKA 3HAYeHUs «1»
6buta HeMeaNneHHo  3anycTuT  reHepauuio
MMNYJIbCOB Ha BbIXOAE.

Ons  Bbixogos WM B  pexume  «Cepus
MMMOYNbCOB» YCTAaHOBKa 3HayeHuMsa «1» 6uTta
paspewaeTr 3anyck reHepaummM MMMNysnabCoOB.
Ycnosus 3anycka reHepauuMu HaxoasaTcs B
onucaHun perncrpa 79 «3anyck  cepumu
UMMYSIbCOB>».

Ons Bbixogos LWWMM ycrtaHoBka 3HaveHusa «0»

6buta BbIX04a He3aMeannTeNnbHO OTKNKO4YaeT
reHepauu1to MMNybCOB.




79

3anyck cepum
MMNY/bCOB

YTteHne
3anucb

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

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

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

80

WwnpuHa wMnynbca
WnM3

YteHune
3anucb

OnutenbHocTb uMmnynbca LWNM 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
npuBeAéTr K WM3MEHEHWUI LWWUPUHbI UMMYyfbCa Co
cneayowero 3a TeKywWwuM MMNYsIbCOM.

81

WnpuHa wumMnynbca
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 oOTKAKOYAET reHepaumio
WUMMYbCOB

3HauyeHue no ymonyaHuio: 10.

N3MeHeHWe 3HayeHUs BO BpeMs reHepauumu
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 OAHOBPEMEHHOM CcTapTe 060ux
KaHanoB B pexumMme «Cepuss  MMNySbCOB>.
BenuunHa 3agepXKm He [O0/KHa npeBblwaTb
3HayeHus nepuoga 3-ro KaHana.

JonycTtuMble 3HaveHuns: 0 — 65535
3HayeHune no ymonyanuio: 0.

92

Konunyectso
uMnynbcos LLNM3

YteHune
3anucb

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




93 Konnuectso YTeHne | AHaNOrM4HoO perucTtpy 92.
uMmnynscos LWLNM4 3anucb
96 Pexxum cepuun | YteHune BkntoueHune pexunma cepun umnynscos LLUNM:
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 PEXWUM Cepuum MMNYnbCOB, YCTaHOBKa 6uTa B
«0» nepekntoyaer Bbixogq WWNM B pexum
HenpepbIBHbIX MMMNYJ/IbCOB.
3Ha4yeHune 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 ycraHoBneHHoM B «0» 6uTe 3anyck cepumn
umnynbcos LWWM npoussoguTCca nNo KoOMaHAae
3anucm «1» B 6UT BbIXOAA B perucTpe 79 «3anyck
cepun uMnynbcos». lNpu yCTaHOBMIEHHOM B «1»
6uTte 3anyck cepmm NpoM3BOAUTCS MO U3MEHEHMIO
6uTa BbIXo4a B perucrpe 79.
3HadeHue no ymonyanuio: 0.
500 Bpems UteHne | Bpems aHTmapebesroson punbTpaumm curHana Ha
aHTuapebesra 3anuch Bxoge DI1 B eguHuuax no 100 mkc. JonycTuMble
Bxoaa DI1 3Ha4yeHus: 0...65535.
3Ha4yeHune no ymonyanuio: 20.
3HadeHue peructpa coxpaHsietcs B EEPROM wu
BOCCTaHaBNMBAETCs MNpWU  BK/IOYEHUU NUTAHMUSA
MoAyns.
Mepea wn3MeHeHMeM napaMmeTpa Heobxoammo
rnepeBecTn MoAy/lb B PEXWUM HACTPOMKKU «2» (CM.
perucTp 38).
501 Bpemsa YteHne | AHanorn4yHo peructpy 500.
aHTuapebesra 3anucob
Bxoaa DI2
502 Bpemsa YteHne | AHanornudHo peructpy 500.
aHTmapebesra 3anucob
Bxoaa DI3
503 Bpems YteHne | AHanoru4dHo peructpy 500.
aHTmapebesra 3anucob
Bxoaa DI4
504 Bpems YteHne | AHanoru4dHo peructpy 500.
aHTmapebesra 3anucob

Bxoaa DI5




505 Bpem4 YteHne | AHanoru4dHo peructpy 500.
aHTuapebesra 3anucb
Bxoaa DI6
506 Bpem4 YteHne | AHanorn4dHo peructpy 500.
aHTuapebesra 3anucb
Bxoga DI7
507 Bpems YteHne | AHanorn4Ho peructpy 500.
aHTMapebesra 3anucob
Bxoga DI8
508 Bpemsa YteHne | AHanornudHo peructpy 500.
aHTmapebesra 3anuceb
Bxoga DI9S
509 Bpemsa YteHne | AHanornudHo peructpy 500.
aHTuapebesra 3anuchb
Bxoaa DI10
510 Bpems YteHne | AHanornyHo peructpy 500.
aHTnapebesra 3anucob
Bxoaa DI11
511 Bpems YteHne | AHanornyHo peructpy 500.
aHTuapebesra 3anucob
Bxofa DI12
520 Bpema yaepxaHusa | YteHue Bpemsa yaepxaHua 6uta coctosiHus Bxoga DI1 B
COCTOSIHUSA BxoZa | 3anucb perncrtpe 2 B eanHuuax no 100 mMkc. JonycTumble
DI1 3HayeHus: 0..65535. 3HadeHme 0 oTKNOYaeT
yAaepxaHue.
3HadeHue no ymonyanuto: 5000.
3HadeHne peructpa coxpaHsietca B EEPROM u
BOCCTaHaBNMBAETCs MNpU  BK/OYEHUU NUTAHMUSA
Moayns.
Mepea wn3MeHeHMeM napaMmeTpa Heobxoammo
nepeBecTn MOAYJlb B PEXWUM HACTPOMKKU «2» (CM.
perucTp 38).
521 Bpemsa yaepxaHusa | YUteHne | AHanorndHo peructpy 520.
COCTOSAHUSA BXoAa | 3anucob
DI2
522 BpemMa yaepxaHus | YteHne | AHanormyHo permnctpy 520.
COCTOSAHUSA BXoAa | 3anucob

DI3




523 BpemMa yaepxaHusa | YteHne | AHanormyHo permuctpy 520.
COCTOSIHMSA BXo4a | 3anucob
D14

524 BpemMa yaepxaHusa | YteHne | AHanormnyHo permctpy 520.
COCTOSIHMS BXo4a | 3anucob
DI5

525 BpemMa yaepxaHusa | YteHne | AHanormnyHo permctpy 520.
COCTOSAHUA BXO4a | 3anuceb
DI6

526 BpemMa yaepxxaHus | YteHne | AHanormyHo permctpy 520.
COCTOSAHUS BXxo4a | 3anucb
DI7

527 Bpema yaepxaHusa | YteHune | AHanorm4yHo permctpy 520.
COCTOSAHUSA BXo4a | 3anucob
DI8

528 BpemMa yaepxaHusa | YteHne | AHanormyHo permnctpy 520.
COCTOSAHUSA BXo4a | 3anucb
DI9

529 BpemMa yaepxaHusa | YteHne | AHanormyHo permnctpy 520.
COCTOSIHMS BXo4a | 3anucob
DI10

530 BpemMa yaepxaHus | UteHne | AHanormyHo permnctpy 520.
COCTOSAHUS BXxo4a | 3anucb
DI11

531 Bpema yaepxaHusa | UteHne | AHanoru4yHo peructpy 520.
COCTOSAHUS BXo4a | 3anucb

DI12




540

Yaepxuneaemble
COCTOSIHMSA

ANCKPETHbIX BXO40B

DI1-DI12

YTteHne
3anucb

YaepxunBaeMble COCTOSSHUSA AUCKPETHbLIX BXOA0B:

But 0 - yaepxunsaemoe
but 1 - yaepxusaemoe
but 2 - yaepxunsaemoe
BbuTt 3 - yaepxmnsaemoe
Bbut 4 - yaepxunsaemoe
but 5 - yaepxunsaemoe
Bbut 6 - yaepxunsaemoe
but 7 - yaepxunsaemoe
buTt 8 - yaepxmnsaemoe

cocTtosiHue DI1.
cocTtosdHue DI2.
cocTtosiHue DI3.
cocTtosiHue DI4.
coctosiHue DI5.
cocTtosiHue DI6.
cocTtosiHue DI7.
cocTtossHue DIS8.
cocTtossHue DIO9.

-  but 9 - yaepxusaemoe coctosiHne DI10.
- but 10 - yaepxmeaemoe coctosiHue DI11.
-  bwut 11 - yaepxunsaemoe coctosdHue DI12.

3HadeHne «0» 6GmMTa COOTBETCTBYET YAEPXKAHULO
coctosHusa «0» Ha BxoAe Ha BpeMsd, 3ajaHHOE B
peructpe 520...531, 3HaueHne «1» - yaep>KaHuto
COCTOSAHUA «1»,

3HayeHue no ymonyaHuio: 1.

3HadeHne peructpa coxpaHsietcs B EEPROM wu
BOCCTaHaB/IMBAETCA MNpW  BKJIOYEHUU NUTAHUA
MoAyns.

Nepen wv3MeHeHMeM napaMeTpa HeobxoAuMMO
nepeBecTn MOAYJSlb B PEXWUM HACTPOUKKN «2» (CM.

pernctp 38).

542

AKTUBHbIE  (PPOHTHI
ANCKPETHbIX BX0A0B

DI1-DI12

YTteHne
3anucb

AKTUBHblE (PPOHTbI ANCKPETHbLIX BXOAO0B B pexume
«CyeTUnK» nnm «Tpurrep».

-  but 0 — ®poHT cueTumka/Tpurrepa DI1.

-  But 1 - OpoHT cuetunka/Tpurrepa DI2.

-  but 2 — ®poHT cueTumka/Tpurrepa DI3.

-  But 3 - OpoHT cuetunka/Tpurrepa DI4.

- but 4 — ®poHT cueTumnka/Tpurrepa DI5.

-  but 5 - ®poHT cueTumka/Tpurrepa DI6.

- Bwut 6 — ®poHT cuetunka/Tpurrepa DI7.

-  Bbwut 7 — ®poHT cuetumnka/Tpurrepa DIS.

- But 8 — ®poHT cuetunka/Tpurrepa DIO.

- but 9 — ®poHT cueTumka/Tpurrepa DI10.

-  Bbut 10 - OpoHT cyeTumka/Tpurrepa DI11.

-  but 11 - ®poHT cuetumka/Tpurrepa DI12.

3HadeHue <«0» 6uta cooTsBeTcTBYeT pabote no
3aaHeMy (GpoHTY (CYET Npu M3MeHeHun Bxoaa c 1
Ha 0), 3HauyeHne «1» - no nepegHeMy @POHTY
(cuet npn namMeHeHun c 0 Ha 1).

3Ha4yeHne rno yMoayaHuio: «1»,

3HadeHne peructpa coxpaHserca B EEPROM u
BOCCTaHaBNMBAETCSA MNpW  BK/OYEHUU MNUTAHUA
MoAyns.

MNepen wn3MeHeHMeM napameTpa Heob6xoauMMO
rnepeBecTn MOAYJSlb B PEXWUM HACTPOUKKU «2» (CM.

pernctp 38).




544 Pexxunm py4Horo | YteHue BknouyeHne pexuma pydyHoro cbpoca sawmTt oOT
cbpoca K3 | 3anuch KOPOTKOr0 3aMblKaHUS BbIXOA4OB:
AVICKPETHbIX - BuT 2 - py4Hoti cbpoc K3 Bbixoga DO3.
BbIXO/0B - bwut 3 - pyuHoii cbpoc K3 Bbixoga DO4.
- but 4 - pyyHon cbpoc K3 Bbixoga DO5S.
-  but 5 - pydHoit cbpoc K3 Bbixoaa DO6.
3HadeHue «1» BKAOYAET pyyHOW cO6pOC 3aWuUThl
K3 Ha Bbixoge. [lpu BO3HWMKHOBEHUM K3 Ha
BbIXOZe, BbIX04 OTK/KOYAETCs MO 3alinTe, U He
BK/lOUaeTCca A0 cbpoca 3awWuTbl BPYUHYHO C
nomowbo permctpa 77 «C6poc 3awmt K3
OVNCKPETHbIX BbIXOL40B>.
3HadeHne «0» - aBTOMaTU4yeckuin cb6poc 3awuThl
K3. Mpu BO3HMKHOBEHMUM K3 Ha BbIXoAe, BbIXOA
OTK/II0YaeTca Mo  3awute W aBTOMaTUYECKM
BKJIlOUa@eTcs nNpu yctpaHeHun K3.
3HayeHune no ymonyanuio: 0.
3HadeHne perunctpa coxpaHsietcs B EEPROM wu
BOCCTAHaBNMBAETCSs MNpWU  BK/OYEHUM MNUTAHMUS
Moayns.
Nepen wv3MeHeHMeM nNapaMeTpa HeobxoAuMMO
nepeBecTn MOAYJSlb B PEXWUM HACTPOUKKU «2» (CM.
pernctp 38).
545
546 MocTtosiHHas YteHne | MNMocTosiHHasa BpeMeHu duabTpa HU3KMX YacToT 1-
BpeMeHn dunbTpa | 3anuck ro nopsgka B eauvHuuax no 5 Mmc. Jonyctumble
Bxona All 3HayeHusa: 0...65535.
3HayeHune no ymonyaHuio: 0.
547 lMocTosiHHas UTeHne | AHANMOrM4HO peructpy 546.
BpeMeHun dunbTpa | 3anuch
Bxoaa Al2
548 lMocTosiHHas YTeHne | AHANOrM4HO perucTpy 546.
BpeMeHun dunbTpa | 3anuch
Bxoaa AlI3
549 lMocTosiHHas YteHne | AHanorndHo peructpy 546.
BpeMeHun dunbTpa | 3anuch

Bxoaa Al4




