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BBepgeHue 1

1 BBepgeHue

Mporpamma RConfig npegHa3sHayveHa ansa HaCTPOWKK permctpaTopa dnmeTpo-BuoP.
Mporpamma nogaepXXuBaeT creaytoLmne Moaenu permcTpaTopos:

* OnmeTpo-BndP

* OnmeTpo-BndP-M5,7

* OnmeTpo-BndP-104K

* OnmeTpo-BndP-M7

KoHdurypupoBaHue permctpatopa B OCYyLLECTBIISAETCS C MOMOLLBIO:

¢ nogkntoveHus MK k peructpatopy ¢ nomoLLbio uHTepdenca RS-485/RS-232 nnu Ethernet (B 3aBucumocTtu ot
HanuuMs B KOHKPETHOW MoAdenn peructpaTopa).

® cmeHHoro Hocutensa USB-flash (MMC kapThbl).

CucrtemMHble TpeboBaHusA
* OnepaumoHHas cuctema: Windows 2000 Service pack 4; Windows XP Service Pack 3; Windows 7 vnu
bornee HoBas.

YctaHoBKa nporpamMmsbl

[nsa paboTbl NnporpammMbl 4OCTAaTOMHO ckonvpoBaTth Ha K nonb3oBatens cnefytolume cannbi:
¢ RConfig.exe - ncnonHsembiv cann nporpaMmmel

* RConfig.chm - cbann cnpasku

* RConfig.pdf - dbanin cnpaeku (neyaTHbI BapuaHT, A4)

2 KoHdurypmupoBaHune peructparopa

KoHdpurypauuen pernctpatopa Ha3biBaeTCs COBOKYNHOCTb CNeaytoLLmMX napaMeTpoB (HacTpoek) annapaTtHbIX 1
nporpaMmMHbIX YHKLMOHATbHBIX Y3M0B perucrparopa:
1. AnnapaTtHble yHKUMOHANbHbIE Y3nbl:
1.1. AnHanoroBble Bxoabl (AB, All, ABI1, UB) u Bbixoabl (AE).
1.2. QuckpeTHble Bxoab! (OB) u Beixoasl (P, PC, PI1, C).
1.3. BcTpoeHHble nctodHmnkm nutanus (AMM).
2. NporpamMmHble YHKLMOHAMbHbIE Y3Ibl:
2.1. BupTyanbHble aHanorosble v AuckpeTHole Bxoabl MB/[B (3HayeHue BbIYMCRSeTCs C NOMOLLbIO
MaTEMaTUYECKOro BbIPAXXEHWUS UNN CYNTBIBAETCH U3 OPYrMX YCTPOMCTB Mo uHTepdency RS-485).
2.2. MapameTpbl 3an1cK 3Ha4eHUn BXOA0B 1 BbIXOJ0B BO BHYTPEHHMWI apXUB N3MEpPEHUn peructpaTtopa.
2.3. MapameTpbl paboThbl YCTaBOK.
2.4. CymmaTtopsbl (CM).
2.5. Tanmepsl (T).
2.6. PaboTta no pacnucaHuio.
2.7. MapameTpbl hyHKUUKN "ApXMB NONb30BATENbCKUX METOK".
2.8. MapameTpbl oTOBpaxeHUs nHdpopmauumn Ha BHeLLHeM Tabro.
2.9. NapameTpbl 0TOBpaKeHUs MHopMaLMM gUcnnee peruncTparopa.

Mporpamma RConfig aybnupyeTt oyHKUMOHANbHOCTL pexuma "Hactponka" camoro perncrparopa 3a
UCKIMIOYEHNEM CreayoLInX NapamMmeTpoB:
1. O6wwme napameTpbi:
1.1. NapameTpbl gucnnes perucrTpaTopa - APKOCTb B paboyem pexnme n pexmme "XpaHuTenb SKpaHa
1.2. ABTOMaTU4eCKOEe NepennucTbiBaHne CTpaHuL permcTpaTopa
1.3. ABTOMaTnyeckas OokMpoBKa KrnaBuaTypbl permcrparopa
1.4. 3awmTa HaCcTpoeK perucTpaTopa naposnem
2. MapameTpbl KOMMYHUKALMOHHBIX UHTEP(ENCOB:
2.1. RS-485/RS-232 - ckopoCTb CBA3WN, agpec B CETU U T.1M.
2.2. Ethernet - IP-agpec peructpaTtopa, Macka noaceT 1 W3 No YyMOMYaHuIo.
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2 RConfig

2.3. CAN - agpec pernctpatopa B cet CAN 1 ckopoCTb CBSA3MW.
3. dyHkumm "Ounctka XKypHana cobbiTnin"; "Ounctka OTveTta"; "Oumnctka ApxuBa Nonb3oBaTeNnbCKUX METOK".
4. ®yHkumaA "TecT Pene"

MpumeyaHue 1. B 3aBMCUMOCTM OT KOAA 3akasa permcrparopa nporpamma agantupyet nHtepdenc no
KOMNM4eCcTBY KaHanoB (BXOA0B M BbIXOA0B) peanbHO NPUCYTCTBYIOLLNX B pernctpatope. [oatomy npu
KoHUrypuposaHum npubopa B nporpamme RConfig 6yayT ncknoyeHbl HACTPONKM PYHKLMOHAMbHbIX Y30B,
KOTOpble OTCYTCTBYIOT B HacTpamBaemom npubope.

MpumeyaHue 2. Beuay TOro, 4To NporpaMmmMHasg 1 annapaTtHas 4acTb permcrtpatopa NoCTOSHHO
MOZEPHU3NPYETCS B HAaCTpanBaeMOM pPerncTpaTope MoryT NpucyTCTBOBaTb M3MEHEHHbLIE N HOBLIE
dyHKUMOHanbHbIE y3nbl. [Ina nsbexaHusa koHdnukta sepcuii N0 pernctpatopa u nporpammel RConfig
npeaycMoTpeHa 3aLumTa - Npuy NonbITKe HACTPOMKN permctpaTopa, umetoLlero 6onee ceexyto sepcuio N0,
yem cama nporpamma RConfig - 6yaeT BbigaHO cooTBeTCTBYIOWEe cooblieHne ¢ yka3daHueM OBHOBUTb
nporpammy. COBMECTUMOCTbL CO CTapbIMy BEPCUSIMU COXPAHSIETCS, T.€. caMasl CBeXasi BEpCUs MporpaMmbl
RConfig nogaoepxusaeT KOHPUIyprpoBaHME permcTpaTopoB C TekyLlen Bepcmen BHyTpeHHero 0 u 6onee
CTapLUUMKN BEPCUSIMM.

Monyuunts ceexun komnnekT MO MoxHO Ha canTe www.elmetro.ru

Tunoson npoLecc KOHPUTypupoBaHUs permcTpatopa BkrodaeT 3 atana:

1. 3arpyska koHdurypaumm us peructpatopa B nporpammy RConfig.

2. PegaktnpoBaHme KoHuUrypauum - HaCTponKa HY>KHbIX NapaMeTpoB.

3. 3anucb nsameHeHHon koHpUrypaumm us nporpammel RConfig B peructpatop. Nocne atoro caenaHHble
N3MeHeHWs BCTyNatoT B CUny.

MpumeuaHue 3. Bo nsdexaHme KOHGMKTa NnapameTpoB PyHKLMOHANBHbIX Y3II0B 3anpeLLaeTcs 3anmcb
KOHUrypaumm ogHoro peructpatopa B Apyron, ecnm koAbl 3aka3a obonx permcTpaTtopoB OTNNYaloTCS.

MpumeuaHue 4. Beray MHoroobpasnsi BO3MOXHbIX KOHCpUIypauuin Kofga 3akasa perncrparopa co3gaHue
HOBOW KOHGUrypaumm (6e3 3arpysku 13 perucrpartopa) He NpeaycMOTPEHO.

3arpy3ka KoHcurypauum ns peructpatopa B nporpammy RConfig

3arpyautb KoHdUrypaumo n3 perncrparopa B nporpammy RConfig MoxxHO cneayowmmm cnocobamu:

* [ogkniounTb peructpaTtop k MK ¢ nomoLubio nHtepdenca Ethernet nnn RS-485/RS-232 (puc. 1) u npountatb
KOHUrypawmio u3 permcrparopa.

® OTKpbITb (pYC. 2, N03. 2) NpeaBapuUTENbHO COXpaHeHHbIn (puc. 2, no3. 1) Ha USB-flash (MMC kapTy) dann ¢
KOHpurypauuen permcrpartopa.

PepaktupoBaHue KoHduUrypaumm

PepaktupoBaHue koHurypauum pernctpartopa B nporpamme RConfig ocylectenserca B pexume off-line, 1.e.
BCE M3MEHEHMNS B OTKPbITON KOHpUrypaLmmn XpaHATca B onepatusHon namatn MK n BCTynarT B cuny Tonbko
nocne TOro, kak 6yaeT BbINOMHEHa 3anucb KOHUrypaumm B peructpatop (¢ nomollsto USB-flash/MMC kapThbl
nnu Yepes nHuTepderic Ethernet, RS-485/RS-232). B Tom cnydae, ecnv nameHeHHas KoHdurypaums He
3anucaHa B permcTpartop 1 He coxpaHeHa B hanin, To nocre 3akpbiTus nporpammbl RConfig nsmeHeHus
TepsaTCA.

[lns onepaTuBHOWN NPOBEPKU BbINOMHEHHbBIX M3MEHEHUI MPEeayCMOTPEH pexum "MamepeHune”, KoTopblin
no3BonseT Bu3yansHo HabmogaTtb Ha [MK Tekywme 3HayeHns 3MepeHHbIX BENNYUH (TONMBKO B TOM Cryyae,
ecnu peructpaTop nogkntoyveH K MK ¢ nomoubio nHtepdericor Ethernet unu RS-485/RS-232).

3anucb KoHdurypauum ns nporpammel RConfig B perucrtpartop
3anucaTb koHurypauuio us nporpammsl RConfig B pernctpatop B MOXHO crneayowmmm cnocobamu:
* [ogkntounTb pernctpaTtop k MK ¢ nomoLbto nHtepderica Ethernet nnn RS-485/RS-232 (puc. 1) n coxpanHntb

© 2024 OO0 "3nmempo pynn"


https://www.elmetro.ru/

KoHdmrypupoBaHue perucrparopa 3

KOHMrypaumio B permctpartop.
* B nporpamme RConfig coxpaHutb (puc. 2, nos. 3) koHdpurypauuto Ha USB-flash (MMC kapTy) n 3atem
OTKpbITb (pUC. 2, N03. 4) 3TOT (hann B pernctpaTope.

Pernctpatop

RConfig

Puc. 1. KondurypupoBaHue yepes Ethernet/RS-485

RConfig PerunctpaTtop

USB flash

Puc. 2. KoHdmrypmpoBaHue c nomoubio USB flash
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3 OnucaHune uHtepdenca

"maBHOe OKHO nNporpammbl (pUc. 3) COAEPXKMUT cneayoLmne areMeHTbI:

Be3biMAHHBIA - RConfig

dain  PermcTpatop

[paeka Cnpaeka

=10 x|

I@ H @ MPOYMTATE KOHDMMYpauKh M3 pEFMCTRATORE [%J FaMMCaTh KOHBMrYpauKk B PEFMCTRATOP |
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2 |[Perucrparop b8 |
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Q8w me HacTpaiikK
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0,000
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[0,0000
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16,0 /cek
2000

e

A

1. MeHto nporpammebl ¢ NaHensbo BbICTpOro gocTyna.

2. MNepeyeHb GyHKUMOHAMNbHbBIX Y3M0B perncrparopa B TekyLlen KoHpurypaumm. BeibpaHHbIN yHKLMOHANBHbIN
y3en noaceseyvmBaeTcs cepbiM POHOM.

3. MNaHenb KoHGUrypaumm BblbpaHHOro yHKLMOHAaNbLHOrO y3na perncrparopa.

MeHIo nporpaMmmbl

Puc. 3. FmnaBHOe OKHO nporpammsbl

MeHto "®ann" cogepXmuT KomaHabl Ans paboTbl ¢ dannom KoHdurypaunm permctpatopa

KomaHpa OnucaHue
OTKpbITb OTKpbITb CyLLecTBYOLLMIA hann KoHurypauumn peructpatopa ¢ ancka (USB-flash/MMC
KapTbl)
CoxpaHunTb CoxpaHunTb TekyLyto koHdurypaumio B cann Ha anck (USB-flash/MMC kapTy)

CoxpaHunTb Kak

CoxpaHuTb TekyLLyo KoOHurypauuio B pann Ha anck nog apyrum nmeHem (USB-flash/
MMC kapTy)

Cbpoc C6poc napameTpoB TekyLLen KoOHUrypaLmm B HadanbHoe (3aBOACKOE) COCTOSHME.
KOHUrypaumm
Bbixon Bbixoa n3 nporpammbi

MeHio "Pernctpatop” cogepXuTt KomaHabl Ang KOHUrypupoBaHusa pernctpatopa dYepes nHrepdenic Ethernet n
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OnucaHue nHTepcenca 5

RS-485/RS-232.

KomaHnpa OnucaHue
Mpountatb Mpountatb KOHUrypauuio n3 permctpaTopa u OTKpbITb ee AN peJakTUpoBaHUS B
KOHUrypaumio 13 rMaBHOM OKHE NporpamMmbl
perncrpartopa
3anncaTtb 3anucatb TeKyLLy KOHUrypaLumio B peructpaTop
KOHUrypauuio B
perncrpartop
YcTtaHoBuUTb BpemMsi  |CMHXPOHU3NPOBATL BPEMS permctTparopa 1 KoMnbiTepa
M3amepeHue BbIBOA, TEKYLLMX 3HAYEHUN N3MEPEHHbIX CUrHanoB Ha akpaH MK
O6HoeneHune MO O6HoBneHue BHyTpeHHero MO peructpaTtopa
MapameTpbl Tabno  [YcTaHoOBKa APKOCTU U NapamMeTpPOB CBSA3N C BHELUHUM CBETOANOOHbIM Tabno

[ns HaBuraumm no PyHKUMOHaNbHLIM y3nam UCrnonb3yeTcs Cnmcok (puc. 3, nos. 2).
Pepaktupyemas koHuMrypaLms BelGpaHHOro yHKLIMOHANbLHOro y3na otobpaxaeTcs B OkHe (puc. 3, nos. 3).

3.1 KoHdurypupoBaHue no RS-485/Ethernet

[ns Toro, 4tobbl 3arpy3nTb KOHUIypaLuuo U3 permctpaTopa u OTKpbITh €€ ANs PeAakTUPOBaHNS B IMaBHOM
OKHe nporpammbl Haxmute “fMpoyumams KoHghu2ypayuro u3 peaucmpamopa”.
[nsa Toro, 4To6bl NPUMEHUTL BHECEHHbIE U3MEHEHNS HaXXMUTe "3anucamb meKyuwyro KoHghu2ypauyuro e

peaucmpamop”.

B okHe "Hacmpoliku nodkiroyeHuUs1" BBeonTe napameTpbl nogkntodeHuns n Haxmmnte OK.

Bce ycTponcTtsa, NoaKNOYEHHbIE Ha OA4HY NUHUIO RS-485, AOMKHBI UMETb OAMHAKOBbIE HACTPOMKN KOHTPONS
YEeTHOCTW, KONUYecTBa CTon-buT U yHMKanbHble agpeca Modbus B npegenax 3Ton NUHUK.

Bce ycTponcTtsa, nogknioveHHble B ogHy ceTb Ethernet, gomkHbl uMeTb YHUKanbHble IP-agpeca B npegenax
9TOM CeTU M OQUHAKOBYIO MacKy noaceTu. B cnyyae, ecnu ycTponcTBa pacnorioXeHbl B pa3HbiX NOACETAX B
peructpatope Heobxoanmo BBecTu napameTp "LLUno3 no ymonyaHuio" n HaCTpOMTb MapLLPYTU3aLIMIO NAKETOB
13 OJHOW NOACETU B APYIYH0.

BBoa napameTpoB NOAKMOYEHUS K peructparopy

B okHe "Hacmpoliku nodkntoyeHus1” BBeguTe:

WHTepenc nogknoyeHnsa n CoOOTBETCTBYIOLMI NPOTOKOS CBA3MN:
1. uTepdperic RS-485.

2. NHtepdpeiic Ethernet.

MapameTpbl coeanHeHns:

¢ [1nsa RS-485:

o Nma COM nopTa, K KOTOPOMY MOAKINIOYEH PErncTpaTop.
o HacTtpoWnkun coegnHeHns - CKOPOCTb, KOHTPOSb YETHOCTM U KONIMYECTBO CTOM-6umT.
o Apgpec pernctpaTopa B cetu Modbus.

e [1na Ethernet:

o IP agpec pernctpatopa B ceTu.

© 2024 000 "dnmempo pynn”




6 RConfig

x

—HHreppeiic

{~ Ethernet

TapareTprl cosgMHEHMS

ﬂu:up'rlEElM?

CropocTe I 115200

F.oHTpONE YeTHOCTI I HET

K K K

CTONOERIE GHTE |1
Anpec yotpoficTea |1 :|I

CKAHWPOBATE CETE |

k. OTrieHa |

CkaHupoBaHue cetn RS-485

[na aBToMaTU3NPOBaHHOroO BBOA4A NapaMeTpOB NOAKMYEHMs No nHTepdency RS-485 HaxxmuTe KHOMKY
"CkaHupoeamb RS-485". B okHe "CkaHupoeaHue cemu Modbus/RTU" BeeauTe:

1. Mmsa COM nopTa gnsi CKaHNPOBaHNS CETU.

2. 3anonH1Te CNUCKMN CKaHMPYeMbIX CKOPOCTEN, MapamMeTpOoB KOHTPOS YETHOCTU U CTOMOBbLIX BUT.

3. HavanbHbIN 1 KOHEYHbIN aapec ckaHUPOBaHUS - 3HadeHus oT 1 ao 247.

4. 3HaveHue TarimayTa OTBETa Ha 3anpoc B MunnucekyHaax (no ymonyaxuo 100).

Haxmute "CkaHupogamb cemb". [10 3aBepLUEHMN CKAHNPOBAHNSI CETU B CNINCKE HaNAEHHbIX YCTPOUCTB
BblGepuTe OHY UMM HECKONbKO 3anucen n Haxmute "OK".

© 2024 OO0 "3nmempo pynn"



OnucaHue nHTepcenca 7

E% CranvpoBanve ceTd Modbus/RTU

rR3-485

CKOPOCTE

OopT |COM?

=

CKAHMPOBaHME 33BEPLEHD. HallAeHD 2 wCTPOACTE.

[]1z00
[ 9600
[ 19200

[ 133400
[] 57600
115200

[1 230400

KOHTPONE YETHOCTH

HET

HEHETHEIA

[] 4eTHer

CTonoBkRIE BHTEI

|1 [z

- -

TakimayT |30 jl MC

Aapec c |1

CEAHHPOEATE CETh |

OTHMEHA

(o ]

OﬂHCTHTb CAMCOK

CkaHupoBaHue cetu Ethernet

[ns aBTOMaTM3MpPOBaHHOrO BBOAA NApaMeTPOB NoAkMto4YeHus no nHtepdeincy Ethernet HaxxMmumTe kHonky
"CkaHupoeamb Ethernet”. B okHe "CkaHupoeaHue cemu Ethernet" Beegnte Haxmute "CkaHupoeamb
cemb". [0 3aBEPLUEHNN CKAHNPOBAHUSA CETU B CMIUCKE HaWAEHHbLIX YCTPOWCTB BbIDEPUTE OLHY UMM HECKOIbKO
3anucen n Haxmnte "OK".

¥a CraHvpoBaHKe ceTH Ethernet

CnHCok HaRAEHHE: YCTPOACTE

B x|

| OMHCEHHE |
KoTen N23 | 2nMeTpo-Bu3P-104K-44E-40E-40E-40E-EHE-16F #19 [ v2.1...
M23 | SnMeTpo-BuIP-104K-2AB-2ABM-346-8PM #1199 / »2,1.56.0 f 2.4.0.1

v2.1.61..,

* | Aapec

1 192, 168.10,243
Z 192, 165,10,245
m 192,163.10.241 o N23 | S3nmeTpo-Bn3P-104K-4AEB-4A4B-4AB-48B-44M- 16P #24 |

CKaHHMpOBaTE CETh OYMCTHTE CRMCOK 0] 4 OTHEHS

MpumeyvaHne. PyHKUMA ckaHmMpoBaHusa ceTun Ethernet paboTtaet anga permctpaTopoB ¢ BEpCUE NPorpamMmmMHOro
obecneyeHus He HMxe 2.1.54

3.2

[nsa Toro, 4to6bl 3arpy3nTb KOHUrypauuo permctpatopa 13 darna KoHpurypauum n oTkpbiTb €€ Anst
pedakTMpoBaHUs B IMaBHOM OKHE B MeHK0 "®aln" HaxmuTte "OmKpbimb".

[nsa Toro, YTo6bl NPUMEHUTL BHECEHHbBIE U3MEHEHNS B ¢halin KoHpUrypauum B MeHo "@aln" HaxmuTte
"CoxpaHumsb".

KoHdurypupoBaHue ¢ nomowbio USB flash
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8 RConfig

4 KaHanbli

4.1 AHanoroBble BXxoAbl

[nsa kaxxgoro kaHana BBOAATCSA cneaywuwine napamMmeTpbl:

MapameTpbl U3MepsseMOro curHana
«CurHan» — TMn n3MepsieMoro curHana:
HeT — 3MEepEHNe 3HaYeHN 1 3anncb B NamMATb AaHHOIO KaHana He MPON3BOANTCS;
ToK 20 MA (Tonbko ans AB, Al n ABI1) — namepeHue cunbl NOCTOSHHOIO TOKa;
HanpsbkeHue 10 B (Tonbko gns All) — uamepeHne HanpshkeHUst MOCTOSIHHOTO TOKa;
HanpsiokeHue 1 B (Tonbko ans AB u ABIT) — usmepeHme HanpspkeHUs NOCTOSIHHOMO TOKa;
HanpsbkeHne 100 mB (Tonbko ansa AB n ABI) — nsmepeHune HanpsiXKeHUst NOCTOSHHOIO TOKa;
conpoTusBneHue 325 Om (Tonbko ansa AB n ABI) — nsmepeHve conpoTnBREHUs MOCTOAHHOMY TOKY;
nupomeTp (Toneko ansa AB n ABI1). [lononHuTenbHble NnapamMmeTpsi:
TUN nupomeTpa B cootBetcTBumM ¢ [OCT 10627-71;
Tepmonapa (TM) (Tonbko ansa AB n ABI) . lononHuTenbHble NapaMeTpbl:
TIN Tepmonapsl

U3mepeHne Txc — cnocob® mamepeHuss TemnepaTypbl XONOAHOMO cnasi TepMonapbl Npu U3MepeHUK
curHanoB TepMonap (MHAVBMAYanbHbIA ANS KaXaoro kaHana):
* Bpy4yHyo — BBOA 3HA4YEeHMs TeMMepaTypbl BPy4HyLo B none «3HadeHue Txc, °Cy;

° BHyTpeHHI/IIZ 0aT4yuK — USMepeHune TemMmnepaTtypbl XOrnogHoro cnas
BCTPOEHHbIM OaTYMKOM TemMnepaTypbl. TXC n3MepaeTca ¢ NoOMoLLb TepMOo30oHAa, BXoasALlero B

KOMMMeKT moctasku peructparopa. KomneHcauusi T, . OCYLIECTBMSETCS NPOrPAMMHO,

BblyMTaHvem Tepmo-OC xonogHoro cnad u3 curHana Tepmonapbl. B cnyvae Hanuuns
CUCTEMaTUYECKON NOrpeLlHOCTN U3MepeHns TXC BCTPOEHHbIM daTymkoM B none «Koppekums
Txc» cnepyeT BBECTU BENUYUHY nonpasku B °C;

e AB1...AB32 — wuamepeHue Txc OAHMM W3 KaHanoB perucTtpatopa. YKasblBaeTcs OAuvH U3
KaHanoB, K KOTOPOMY MOAKMOYEH BHELLUHUA WU3MepUTEnb Txc (Hanpumep TC). B cnyvae

HanuuMsi CUCTEMAaTUYECKOM MOrpeLlHOCTU K3MepeHust Txc BblGpaHHbIM KaHariom B Mone
«Koppekumsi Txc» criegyeT BBECTU BENUYMHY nonpaeku B °C;

MpumeyaHne — [ng MUHMMM3AUUKM OLLIMOKM U3MEPEHMS Txc cnenyet msberatb hakTopoB

(Hanpumep, CurbHble BO3AYyLUHbIE MOTOKW), YBENUYMBAKOLWMUX Pa3HOCTb
TemnepaTyp MecTa NOAKITYEHMS TepMonapbl U TEPMO30HAA (KIeMMHas 4YacTb
perncrparopa).
MpumeyaHue — 3HauveHne TXC, n3amepsieMoe KaHanom C MnoaknyYeHHbIM agantepom ATIA
MO>XXHO UCMONb30BaTh A1 KOMMNeHcaumMm TXC ApyrMx kaHanos.
TepmoconpoTtunenue (TC) (toneko ansa AB 1 ABI1). [lononHuTenbHble NapamMeTpbi:
TUN TEPMOCONPOTUBIIEHMS

cxeMma msmepeHus — 2-x, 3-x, 4-npoBogHas cxema. [Npu Bbibope 2-NpoBOAHONM cxeMbl B none Rnpos
BBEAMTE COMNPOTMBIEHNE COEANHUTENBHbLIX NPOBOAOB.

HomuHan tepmoconpoTtueneHus, Om
YacTtoTa — M3MEpPEHNE YacTOTbl BXOAHBIX MMMNYNbCOB (TONbKo Ans YUB). lononHuTenbHble NapameTpsi:
nbTp — WHTEpBan BpeMEeHU B MUMMMCEKYHOAX, B TedeHue KOToporo nogaensetrcs "gpebesr”
curHana.

MMH. 4YacToTa — 3Ha4YeHWe MUHUMAnbHOM YacToTbl BxogHoro curHana ('L). Mpu vactoTte curHana
MeHbLLE MUHUMANbHON — U3MEPEHHOE 3HaYeHne ByaeT paBHATLCA Hynto. [lnana3oH 3Ha4YeHun oT

0,01 o 99,99 I'u.
MMMNYNbC — MOACYET KONMYecTBa BXOAHbLIX UMMYNbCOB 3a 3a[aHHbIA nepuos BpemeHu (Tonbko ans YB).
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KaHnanbi 9

JononHuTensHble napameTpbl:

hnbTp — MHTEpPBaN BpeMeEHUM B MUNNUCEKyHOAX, B TeYeHMe KOTOporo nogasnsaetcs «apebesr»
curHana.

CuHXpOHU3auus — BbIOOP pexrMa CUMHXPOHM3aUMK NPy NOACHETE KONMYECTBA BXOOHbBIX MMMNYIbCOB:
® «HapacTaHue» — paboTa cyeTyMKa No HapacTaHUI0 NMMYNbCa;
® «cnag» — paboTa cyeTdMka No cnagy MMnynbca.

Bpemsa cueta — BbiGOp nmepuoga BpemeHW, 3a KOTOPbIA BeOeTcs NoacyeT KonmyecTBa BXOOHbLIX
umnynecos — 0,1; 0,5; 1; 2,5; 5; 15; 30; 60 cek. B Havane kaxgoro nepuoga npoucxoaut
0BHyneHue cyeTumKa.

Bec umnynbca — BeCcoBOM KO3(hPULMEHT AN KaXgoro umnynbca npy CyMMUPOBaHUN.

Mpumeuyanune. Kaxgomy dusnyeckoMmy kaHany YB cooTBeTcTBYeT AononHuTenbHbln kaHan [OB
(cunTbiBaHME OWCKPETHbIX CUrHamoB TuMa: perne (KCyXOW KOHTaKT», «OTKPbITbINY
KONNEKTOP UNn NoTEeHUMarnbHbIA curHan).

RS-485 — 3HauyeHWe cuuTbIBAaeTCA C YCTPOMCTBA, MNOAOKMIOYEHHOro Mo uHTepdency RS-485.
JononHutenbHble napamMeTpbl:
HomMmep WuHTepdennica RS-485 (? 1 wnm ? 2). CooTBeTCTBYOWMA WUHTEpPdENC [OMKeH ObITb
CckoHUrypupoBaH B pexxume Master;
NPOTOKON CBA3MU:
Modbus RTU:
agpec onpaiumBaemoro yctponcTtea B cetv Modbus (oT 1 go 247);
TUN perncrpa:
® Input register — ona 4teHMa 3HavyeHUn ucnonbdyetca GyHkumst «04 (0x04) Read Input
Registersy;
* Holding register — ana 4teHuWs 3HadveHun ucnonb3yeTtca dyHkuma «03 (0x03) Read
Holding Registers».
agpec pernctpa — 3HadeHune ot 0 oo 65535, Hymepauna HaumHas ¢ O;
TUMN CYUTLIBAEMOTO 3HAYEHMS:
® sig 16 bit — uenoe 3HakoBoe (oguH pernctp Modbus), 16 6uT;
* uns 16 bit — yenoe 6e33HakoBoe (oanH pernctp Modbus), 16 6urT;
® sig 32 bit — uenoe 3HakoBoe (CYMTbIBAETCA ABa MOCMEeAOBaTENbHO PAaCMONOXEHHbIX
pernctpa Modbus), 32 6uT;

e uns32bit — wuenoe 6Ges3HakoBoe (cuuTbiBaeTcA [OBa  nocrnegoBaTensbHO
pacnonoxeHHbix peructpa Modbus), 32 6ur;

¢ float 32 a/b/c/d — uncno ¢ nnaeatoLer TOYKOM (CUMTLIBAETCS ABa MocreaoBaTeNnbHO
pacnonoxeHHbix peructpa Modbus), 32 6ut. PopmaTtbl a/b/c/d ykasbiBalOT nopsgok
crnefoBaHus 6anT.
RNet
agpec onpawmBaemoro yctponctea B cet RNet (o1 1 go 99);
KaHan;
agpec pernctpa;
no3numsi 4ECATUYHON TOYKMU.
OBeH
agpec onpaluvBaemoro yctpounctaa B cetu (o1 1 go 99);
hash-kog cunTbiBaemMoro aHadeHus B WecTHaaLaTepMYHOM BUAE;
TUMN CYUTLIBAEMOTO 3HAYEHMSI.
Onemep
agpec onpaluvBaemoro yctpounctaa B cetu (o1 1 go 99);
KaHan.
CAN - 3HayeHue cuMTbIBaeTCa C YCTPOWCTBa, nogkntodeHHoro no uHtepdency CAN. [ononHutenbHble
napameTpbl:
agpec — agpec yctponctea B cetu CAN, ¢ koToporo 6yayT CUMTbIBATLCS LAHHbIE;
KaHan — HoMep KaHana yaaneHHoro ycTponcTaa.
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MaTeMaTU4eCKMM — 3Ha4YeHWe BbIYMCMSETCS C  MOMOLWBI  MaTeMaTU4YeCcKOro  BblpaXeHus.
JononHutenbHble napamMeTphbl:
HIMA, BTN — npegenbl usmepsaemMon BeSIMYNHbI;
BblpaXXEHNE — MaTemaTUYeCcKoe BbIpaXXeHWe [Ans pacyeTa 3HavyeHus KaHana — cTtpoka go 120
CVMBOJIOB.
pacxopn — Bbl4YMCIEHNE pacxoda pas3nuyHbix cpef. [JononHuTenbHble napaMeTpbi:
«T» — kaHan namepeHusa Temnepatypsl (°C);
«P» — kaHan namepeHua abcontoTHoro gaenexHus (Mla) (cymma 6apoMeTpu4eckoro u n3dbITOYHOIO
OaBneHun);
«dP» — kaHan nsmepeHus nepenaga aasneHus (MrlMa) Ha cyxatoLlem yCTPONCTBE;
«P» — KaHan naMepeHust NIOTHOCTN B pabounx ycrosusix (kr/m3). B cnyvae ecnv nnoTHOCTbL cpeabl B
pabounx ycnoBusix BbIYUCNSETCS, CriedyeT BBECTU 3HAYEHNE KHETY;

«Py» — NMOTHOCTb NPU CTaHAapTHbIX ycnosusax (293,15 K; 0,101325 mla);

«Xa» — MonsipHas Jonst asoTa (Npv BbIYUCINEHMN pacxoda NpMpoaHoro rasa), %;
«Xy» — MonsipHasi JONS AMOKCMAa yriepoaa (Mpu BbIYMCIIEHNM pacxoga NpupoaHoro rasa), %;
BPYUYHyt0 (Tonbko OnmeTpo-BudOP-104K un 3nmeTtpo-BudOP-M7) — cocTosiHMe aHanoroBoro Bxona
yCTaHaBNUBAETCs ONepaTopoM BPYYHYIO C KnaBuaTypbl permctparopa.
BHeWHUn (Tonbko JOnmetpo-BudP-104K un 3nmetpo-BudP-M7) — coctosHue aHanorosoro Bxoda
yrnpaBnsieTca onepaTtopoMm unu no umngpoBbIM UHTepencam pernctpatopa. LONONHUTENbHbIE

napameTpbl:
«YnpaerneHue» — cnocob yCTaHOBKM 3HAYEHWS KaHana:
«BPYYHYIO» — COCTOSIHME aHasioroBOrO BXO4a YCTaHaBMMBAETCs OMepaTtopoM BPYYHYIO C

KnaBmaTyphbl peructpartopa.

«Modbus Slave» — cocTosiHMe aHanoroBoro BXOAa YCTaHaBMNMBaeTCs C MOMOLLbK 3anucu (no
npotokony Modbus-RTU wunu Modbus/TCP) 3HauyeHuMss cucteMon BepXHEero YpPOBHSA B
COOTBETCTBYIOLLMI JAaHHOMY BXOAY PErMcTp perncrpaTopa.

MNepepatoyHas pyHKUUA
MepepaToyHas yHKUMS MCNOMb3YeTCHa AN MacluTabupoBaHUsa U3MEPEHHOrO 3HAa4YEHUS COrnacHo BblibpaHHOM
nepenaToyHON XapakTepucTuKe.
Tvn nepenaToyHon (pyHKLUM:
HeT — MacliTabmMpoBaHue He BbINOMHSETCS;
NUHerHas
KBagpaTuiHas
KopHeBasi (MCrnonb3yeTcsl (PYHKUUSA BbIYUCIIEHUSA KBAApPaTHOrO KOPHA C NuUHeapusauuven B6nm3n Hyns
ONS yMEHbLUEHMWS LLYMOB)
nonb3oBaTtenbckasi — UCNONb3yeTcs 3adaHHoe B none «BbipaxeHue» matemaTnyeckoe BblpaxeHue —
cTtpoka go 120 cumsonos
«BIMWU» n «HMW» — BEPXHWUIA N HWKHUIA Npefernbl namepsieMon (MEPBUYHON) BESNTUYMHDI;
«HIM» n «BlM» — BEPXHWUIA N HWXKHUI Npegenbl U3MepPeHNn BTOPUYHON BENUYMHDI.
Pa3psagHoOCTb — KOnM4ecTBO oTobpakaeMbix 3HaKOB Nocre AeCATUYHON 3ansiTon;
EanHuUbI n3amepeHus - TEKCTOBas CTpoka 40 7 CUMBOIIOB;
EanHuLbI n3amepeHusi BpeMeHW — UCTONb3YTCS NMPU pacyeTe MrHOBEHHOTO 3HAYEHWs ANs TUuna curHarna
KUMNYNbC»:
® «HeT» — n3MepseMast BennmynHa He MMeeT Pa3mMepHOCTU MO BPEMEHM;
* «1/cek»;
® «1/MVHY;
* «1/vacr.

MapameTpbl punbTpauum BXOQHOro CUrHana

[nsa npegoTBpalleHnst NOXHbIX cpabdaTtbiBaHWI CUrHaNu3aummM npegycMmoTpeHa pyHKumnsa ounbtpaumm
N3MepEeHHbIX 3HAYEHMI C MOMOLLbIO MeguaHHoro unbTpa. [ns BkNoYeHns aTon yHKUUK crnegyeT 3agaThb
napameTp «®UnbTp» — BpeMA 3aePXKN CUrHana OTHOCUTENBHO U3MEPEHHOIO 3HAYEHNS:

© 2024 OO0 "3nmempo pynn"



KaHnanbi 11

* OnmeTpo-Bn3dP, OnmeTtpo-BuOP-M5,7: o1 0,2 cek o 2,4 cek ¢ warom 0,2 cek;
* OnmeTpo-BuldP-104K, SnmeTtpo-BudP-M7:01 0,1 cek po 1,2 cek ¢ warom 0,1 cek.

MapameTpbl 3anUcu 3Ha4Y€HMN B apXUB U3MEPEHUN perncrpartopa
Mepwuoa — nepropg 3anucu 3Ha4YeHU cUrHana Bo BHYTPEHHIO NamsATb:
® (HET» — 3anuCb [aHHbIX B apxvB MO [JaHHOMY BbIXxody He npowusBoguTcs. [lpyn aToM
NPOU3BOOUTCS  U3MEPEHWE  CUrHana, BbIYMCMEHWE NEpPefaTOMHOM  XapaKTepUCTUKM,
GunbTpauus; paboTalrT YyCTaBkM 1 CyMMAaTophbl AN AaHHOro KaHana.
* OnmeTpo-BndP, Anmetpo-BudP-M5,7: «0,2; 1; 2; 5; 10; 30; 60; 120 cek» — nepuop, 3anvcu B
cekyHAax;
* OnmeTtpo-BudP-0-16, Onmetpo-BndP-M5,7-0-16: «0,1; 0,5; 1; 2,5; 5; 15; 30; 60 cek» —
nepuop 3anvcu B CeKyHaax;
* OnmeTpo-BndP-104K, OnmeTtpo-BuOP-M7: «0,1; 0,5; 1; 2,5; 5; 15; 30; 60 cek» — nepuog
3anucu B cekyHaax.
MpumeyaHne — Yem MeHblle nepuofd 3anucu, TEM MEHbLUE W3MEPEHUA MOXHO XpaHWTb BO
BHYTPEHHEN NamsATW peructpaTtopa. [Ana MeaneHHO MEHSIIOWMXCA CUrHanoB, Takux kak Temneparypa,
crnefyeT BbibupaTh GonbluMe 3Ha4YeHWs nepuoga 3anvcu, yBenuuuBasi TEM cambiM rryGuHy apxusa
N3MepeHui.
Bbi6opka. B cnyyae ecnv neprop 3anvcu 3HaveHusi curHana BolbpaH 6onblue neprvoaa n3aMepeHus
(0.1/0.2 cek), To crnegyeT ykasaTb cnocob o6paboTku 0TCHETOB Nepes 3anmcbio:
* Tekyllee — 3anucbiBaeTCs NocnegHee 3MepeHHoe 3a Nepuos 3HadeHne curHana.
MpomeXxyToUHblE 3HAYEHNSI UTHOPUPYHOTCA.
¢ CpefHee — 3anvcbiBaeTCsl yCpeAHEHHOE 3a Nepuos 3HavyeHue curHana.
¢ MuHMManbHOe — 3anucbiBaeTCs MUMHUMaribHOE 3a Nepuog, 3Ha4YeHne curHana.
¢ MakcumanbHoe — 3anncbiBaeTCst MakCUMarnbHOe 3a Nepuog 3HavYeHne curHana.

MapameTpbl pabotbl B cetu CAN
CAN Tx — nepegaya 3HayeHus gaHHoro kaHana B ceTb CAN. Nepuog nepegayun 3HadeHus B ceTb CAN
3agaeTtcsa napameTtpoM [lepmoa nepenayn AB.

OnucaHune KaHana
OnucaHue kaHana — CTpOKa oo 31 cumBona. OnucaHue Ana KaXxgoro KaHana BbiIBOOUTCA HaA 3KpaH B peXnme
oToBpakeHns «3HaYeHUs».

MapameTpbl curHanusaumm
[lo yeTbipex curHanusaumm Ha kaHan. [ns kaxxgon curHanusaumm onpeaensitoTcs criegyowme napaMmeTpbl:
Tun CUrHanmsauunu:

¢ B 1 BB — curHanusauusi NpeBbILLEHVS BEPXHEro Npeaena akTMBU3NpYeTCsi, eCriv U3MepPeHHoe
3HaYeHne NpeBbILIAeT 3a4aHHOEe 3HAYEHUE YCTaBKU.
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n3ImepeHHoe
3HaygHUne

#‘MCTepe3MC

!

3HayeHue
yCTaBKu

__-

— YCTaBKa aKTUBHa

| ™ =
1 BbINO/NHEHWE AENCTBUK —
' |
I | 33agepxkka | 3agepkKa
o | BKAouyeHus | BblkNOYEHNA
Ll ] Y .
-
Bpems

¢ H v HH — curHanusaums npesbILLEeHVsI HDKHEro npeaena akTMBn3npyeTcs, eCrin M3MepeHHoe
3HaYeHne CTaHOBUTCSA MeHbLUE 3aaHHOTO 3HAa4YeHWs1 YCTaBKu.

“3mepeHHoe
\ﬁewe /*mmepeamc
3HauyeHue \
yCTaBKu
| !
:\_/

YCTaBKa aKTUBHa

AN

BbIMONHEHWE AeNCTBUM —

i AN S

| 3apepkka I | 3apeprkka
| BKNtOYeHMA I | _BbIKAtoYeHuA
[ ’I I‘
>
Bpems

e CB — CvrHanmnsauusi ckopocTu BO3pacTaHusi CUrHana akTuBM3npyeTCs, eCrvm CKOPOCTb HapacTaHus
curHarna 3a yCTaHOBJIEHHbIV Nepuod BpeMeHu (HactpamBaetes oT 0,1 oo 60 cek) cTaHOBUTCS Bhille
3aaHHOWM YCTaBKM.
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A n3mepeHHoe
3HayeHune

BE/IMYMHA
n3mMeHeHun
(Bo3pacTaHus)
CurHana sa
nepuog

——____ -y

|
Bpems

nepuog
BpemeHmn

e CC — curHanusaums CKOpoCTM cnaja curHana akTMBM3upyeTCs, eCcrnv CKOpOCTb crnaga curHana 3a
YCTaHOBIIEHHbIV Nepuoa BpemeHn (HacTpanBaeTcs oT 0,1 4o 60 cek) cTaHOBUTCSA BbilLE 3a4aHHOMN.

A n3mepeHHoe
3HaueHune

BE/INYMHA
MU3MeHeHuA
(cnaga)
CUrHana 3a
nepuoga,

|
|
|
|
L
[}

| nepuvog
BPEMEHM

e B[l — cMrHanmMsaumsa HaxoXaeHnsl CUrHana B guanasoHe aKTMBU3NpyeTCAd, eCiim UsSMepeHHoe
3Ha4YeHne HaxoanTca B 3ajlaHHOM Norib3oBaTenemMm ananasoHe.

n3mepeHHoe
3HayeHue
/
: JAvanasoH
: | |cvrnana
|
/| [
| |
( |
— yCTaBKa aKTWBHa
I []
—t+— BbINO/JIHEHME AeNCTBUIA —
| .
KK KK
| | 3ajmepxka I 13apepxka
A | BKatoyeHus | |EHKHDHEHMH
1 ™
-
Bpems
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® BH[l — cMrHanMsaumsa HaxoXaeHNs CUrHana BHe guanasoHa akTUBM3MPYETCH, eCliv USMEPEHHOE
3Ha4YeHne HaxoanTcd BHe 3a4aHHOro nonb3oBartesnieM amanasoHa.

U3mMepeHHoe
3HaYeHune *
N\ J/
: [ManasoH
| | |curnana
1
| |
| |
|
g&:ﬁ:ﬁg yCTaBKa aKTMBHa

BblNQ/IHEHWNE

BbINOQNHEHNE

|
2, [l v
AevcTemni I nencTemi
B L L | AcncTean
I | 3apepwka I 1 sagepxka
_ 1 | BblKNtOYEHUA I |_skaoyeHus
T S
-
Bpema

¢ OO6pbIB — cMrHanmn3aumsi obpbiBa CEHCOpa aKTUBU3NPYETCS, €CIM B CUTHArbHOW Lieny oGHapyXeH

06pbIB. [laHHbIA TUN CUrHanu3aumm paboTaeT Ans cnegyoLwmx TUNoB CUTHAOB:

O COMpOTUBMEHNE, TepMONapbl, TEPMOCOMPOTUBIIEHNS Y MMPOMETPBI) — B Clly4ae 0GHapyKeHus
06pbiBa B Lenu namepeHus curHana. [ns Tepmonap dyHKUUst onpegeneHms oopbisa B Lenyu MOXeT
ObITb OTKMNOYEHA.

o RS-485, CAN — B criyyae OTCYTCTBUSA CBSI3M C OnpallmMBaemMbiM YCTPOMCTBOM (BENMYMHA TanmayTa
npuemMa 3agaeTcs B HAaCTpOMKax perucrpaTopa Ha 3aknagke "Cesasb" napameTtpom "Master: TanmayT
npuema") nnn obpbiBa ceHcopa (nepedaeTcsi onpalinBaeMbiM YCTPONCTBOM).

JononHuTtenbHble NapameTpbl CUrHaANU3aLun:

Ina yctaBok B, BB, H n HH — 3HauyeHune nopora cpabartbiBaHWsi cUrHanusaumm ykasoiBaeTcsl B nosne
«YcTaBKar.

Ona yctaBok CB 1 CC — makcMManbHasa CKOpOCTb HapacTaHus/cnaga curHana 3a ykasaHHblv nepuos
BpeMeHU yKkasbiBaeTcsi B none «YcraBKay. [lepnoa BpeMeHU ykasbliBaeTcs B rnone
«I'ncrepesunc» — 3HaveHme ot 0,1 go 60 cek.

Insa yctaBok B[] 1 BRI — Hayano (HWkHASA rpaHuua) avanasoHa AO' [nana3oH curHana BenuynHa

ananasoHa d (abcontoTHoe 3HayeHne) BBoauTcs B none «fucrepesucy:

“3mepeHHoe *
3Ha4eHue
\. /

A0

/

FucTepesunc cpabartbiBaHMS CUrHaANM3aUmm:

e B, BB — curHanusaums cpabatbiBaeT npu npeBblLUeHUM 3a0aHHOr0 3Ha4YeHUS YCTaBkn 1
BbIKIHOYAETCs NOCIe NOHWXEHUS YPOBHSA CUTHamMNa HKe 3Ha4YeHUs YCTaBKN MUHYC 3HaYeHne
rmcrepesuca.

¢ H, HH — curHanusaumsi cpabatbiBaeT Npy NOHWXEHUM YPOBHSI; CUrHana Hmxe 3afaHHoro 3Ha4yeHus
YCTaBKW W BbIKMOYAETCA MOCIE MOBbIWEHNS] YPOBHSI CUrHarna Bbille 3Ha4YeHMs1 YCTaBKU MNI0C
3Ha4eHue rmcTepesmca.

e [ina yctaBok CB, CC, B[l n BH[] ructepesnc He npegyCMOTPEH.

3apepikka BknroveHus, ot 0 0o 25 cek — Ans Havyana BbINONHEeHNs AeUcTBun TpebyeTcs ycTondmeoe
(HenpepbIBHOE) BLIMOTHEHNE YCIOBUS cpabaTbiBaHUS CUTHaNM3aLmMm B Te4EHNE 3a0aHHOro
nonb3oBaTeneM MHTepBana BPEMEHMW.
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3agepxka BbIkno4veHus, ot 0 0o 25 cek — Ansi OKOHYaHWs BbIMONTHEHNS] AENCTBUIN TpedyeTcsl yCTOMYMBOE
(HenpepbIBHOE) HEBBLINONHEHME YCNOBUSA cpabaTbiBaHWS CUrHanM3auum B TedeHne 3agaHHoro
nonb3oBaTenemM nHTepBana BpeMeH!.

DenctBue 1» n «[lenctBue 2» - oencreus, BbiNoHsAEMbIe Npy cpabaTbiBaHWN YCTaBKM.

4.2 AHanoroBble BbIXoAabl

Ona kaxgoro kaHana AE npomssBoamnTcsa HacTporka cneayloLmx napaMeTpos:
1. «Tun» — BbIGOP pexnma ynpaBneHnsi TOKOBbIM BbIXOAOM:
1.1.«BHELUH.» — 3Ha4YeHWe BbIXOAHOro CUrHana JaHHoro kaHana yctaHaBnmBaeTCsl CUCTEMON BEPXHErO
ypoBHs no npotokonam Modbus RTU / Modbus/TCP komaHgamu «06 (0x06) Write Single Register» unu
«16 (0x10) Write Multiple Registers».

1.2.«maTeM.» — B Ka4eCTBe 3HAaYEHMS BbIXOAHOMO CUrHana NpuMHMMaeTCst pe3ynbTaT BbIYUCIIEHNS YKa3aHHOrO
MaTeMaTU4eCKoro BbipaxeHus. Pe3ynbTaT BblYMCNEHNS OMMKEH NPUHUMATL 3HadyeHust oT 0 o 23 (MA).
Ecnu B pesynbTaTte BbluMCMEHMS NOMyYyaeTcsa AeneHne Ha HOMb, TO Ha BbIXOAEe YCTaHaBnMBaeTcs
3HaveHue, yKkazaHHOe B NnapameTpe «3HayeHune onbkar.

1.3.«BpYYHYIO» — COCTOSIHME aHaNoOroBoro BbIX0A4a YCTaHaBMNMBaEeTCs Onepa-TOpoM BPYUHYHO C KnaBuaTypbl
pernctparopa.

2. «3Hay. owmb.» — 3HAYEHNE BbIXOLQHOMO ToKa kaHana AE npu owmnbke BbIMUCIIEHUS MaTEMATUYECKOrO
BbIPaXeHUs (OeneHne Ha Horb).

3. «[Mepnoa» — nepuog 3anmcy 3Ha4eHUN cMrHana Bo BHYTPEHHIO MNaMsiTh:
® «HEeT» — 3anucb AaHHbIX B apXUB MO JAHHOMY BbIXO4Y HE NMPOM3BOAUTCS, MPU 3TOM NPOU3BOAUTCS

oTobpakeHne curHana u paboTtaroT yCTaBk/ Ansl AaHHOro KaHana.
e OnmeTpo-BudP-104K, OnmeTtpo-BudP-M7: «0,1; 0,5; 1; 2,5; 5; 15; 30; 60 cek» — nepuog 3anucu B
cekyHaax.

4. «Bblbopka» — B criydyae ecrnv neprog 3anncu aHayeHnst curHana Bolopan 6onee 0.1 cek, To criegyeT
BblGpaTh cnocob o6paboTkmn OTCHETOB Nepes 3anuchbio (M3MepeHne curHana Bcerga npovM3BoanTCs ¢
nepuogom 0.1 cex):
4.1.Tekywee — 3anucbiBaeTcs NocrnegHee n3aMepeHHoe 3a nepuop sHadeHne curHana. NpomexyToyHble

3Ha4YeHMs UTHOPUPYIOTCS.
4.2.CpefHee — 3anncbiBaeTCs ycpeaHEeHHOe 3a Nepuos 3HavyeHue curHana.
4.3.MnHnmanbHoe — 3anucbiBaeTcsl MMHUMAanbHOE 3a Nepunopg, 3HadeHne curHana.
4.4.MakcumarnbHoe — 3anucbiBaeTcsl MakCMMarnbHOE 3a Neprog 3HaYeHue curHana.

5. «OnucaHue kaHana» — cTpoka go 31 cumsona.

6. MapameTpbl curHanusaumnm (1 curHanusaumns Ha kaHan):
6.1.«Cob6bITHe» — BbIOOP TMNa curHanusaumm

® OO6pbIB — cMrHanM3aumsi obpbiBa CUrHaNbHOW Lenu.

6.2.«3apepxKa BKknoYeHnsa», ot 0 0o 25 cek — Ans Havana BbINONHEeHNsa AencTBun TpebyeTcs ycTondmeoe
(HenpepbIBHOE) BbIMOSTHEHNE YCITOBUSI cpabaTbiBaHUS CUTHaNM3aLmm B Te4eHNe 3a4aHHoro
nonb3oBaTenemM MHTepBarna BPEMEHM.

6.3.«3apepxkKa BbiknoYeHUs», ot 0 o 25 cek — Anst OKOHYaHWs BbINOMHEHUS AencTBun Tpebyetcs
yCTOMYMBOE (HENMPEPBLIBHOE) HEBBIMOJTHEHME YCINOBUSA cpabaTbiBaHWsl CUrHanNM3auumn B Te4eHne 3a4aHHoro
nonb3oBaTenemM MHTepBarna BPEMEHM.

6.4.«denctBue 1» n «lencrteme 2» - geiicTeus, BbINOMHAEMblE NpU cpabaTbiBaHUM YCTaBKM.

4.3 [OnckpeTHble BXoAabl
,D,J'Iﬂ KaXX4oro gUCKpeTHOro BXxoga BBoOATCA criefyrouime napamMmeTpbl:

«CurHan» — TMn CYNTLIBAEMOIO CUMrHana:
* KHET» — CYUTbIBAHME COCTOSIHUS, U 3anNnCb B NamsATb AaHHOMO KaHana He Npou3BoanuTCS.
* « AUCKPETHBLINY» — AN CYUTBIBAHMSA CUrHANoOB ¢ hM3MYECKOro BXOAA permctparopa: pene («Cyxon KOHTaKT»,
«OTKPbITbIA» KOMNMNEKTOpP); NoTeHumanbHbii unu Namur.
JononHuTtensHble NapameTpbl:
1. hunNbTP, MCEK — MOCTOSIHHAA BpeMenn ounbTpa nogaeneHus apebeasra;
* «RS-485» — ona cbopa AUCKpeTHbIX AaHHbIX C YCTPOUCTB noaaepxmeatowwmx npotokon Modbus RTU; RNet
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unu OBeH.
JononHutenbHble napameTphbl:
1. Homep uHtepdenca RS-485 (Ne1 nnm Ne2) no KOTOPOMY OCYLLIECTBISIETCS ONPOC YCTPOWUCTBA.
CooTBeTcTBYIOLWUN NHTEPdENC JOIMKEH BbITb CKOHGUrypnpoBaH B pexume «RS-485 Mastery;
2. npotokon cBsA3wm c yctporctBom: Modbus RTU; RNet nnm Osen;
3. pononHuteneHble napameTpbl Ans npotokona Modbus RTU:
3.1. appec onpawmnBaemoro yctpornctea B cetn Modbus (o1 1 go 247);
3.2. TMN perucTpa:
3.2.1. Discrete input — onsa YteHusa ncnonedyetcsa komaHaa «02 (0x02) Read Discrete Inputsy»;
3.2.2. Coil — anga yteHusa ucnonbsyetcs komaHaa «01 (0x01) Read Coilsy;
3.2.3. Input register — onsa yteHus ncnonbayetca komanaa 04 (0x04) Read Input Registers;
3.2.4. Holding register — ansa yreHus ncnone3yetcs koMmaHga «03 (0x03) Read Holding Registers»;
3.3. appec peructpa (ot 0 go 65535, Hymepauusa HaunHas ¢ 0)
3.4. Homep 6uTa (ans Input register unu Holding register) ot 0 go 15.
4. pononHuTenbHble NapameTpbl Ans npoTokona RNet:
4.1. appec onpawmBaemoro yctpornctea B cetn RNet;
4.2. KaHan — HoOMep CYMTbLIBAEMOro KaHana;
4.3. appec perucTpa;
4.4. Homep OwuTa.
5. pononHuTenbHble NapaMmeTpbl 4ns npoTokona OBeH:
5.1. appec onpawmBaemMoro yctponcTea B ceTn OBEH;
5.2. hash-kopa cunTbIBaeMOro 3Ha4yeHus B LLeCTHagLuaTepuyHoOM BUAE;
5.3. TMN CcYNTLIBAEMOro 3Ha4YeHUs.
* «CAN» (Tonbko OnmeTtpo-BudP-104K n 3nmetpo-Bu3P-M7) — ona cbopa AUCKPETHbIX AaHHbIX C
yCTpOMCTB noaaepxmsatowmnx npotokon CAN.
JononHutenbHble napameTphbl:
1. appec onpaiumBaemoro yctponctea B cetu CAN;
2. HoMep KaHana;
* «BPYYHYIO» (TONbKO OnmeTpo-BndP-104K n SnmeTpo-BndP-M7) — cocTosiHne auckpeTHoro Bxoaa
yCTaHaBNMBaeTCs onepaTopomM BPYYHYIO C KnaBuaTypbl permcrparopa.
* «MaTemaTmyeckuii» (Toneko AnmeTpo-BndP-104K n Snmetpo-BudP-M7) — cocTtosiHMe AMckpeTHOro Bxoaa
onpepensieTcs pesynbTaTtoM BblYUCIIEHUSA MaTEMATUYECKOrO BblpaXeHusl, BBEAEHHOMO B More
«BbipaxeHue». CocTosiHMEe OUCKPETHOro BXOAa yCTaHaBNMBAETCH «Pa3oMKHYTO» eCriv pesynbTart
BblYMCMEHNS BblpaXeHus paBeH 0, MHa4Ye 3HaYeHve ycTaHaBNMBaeTCs «3aMKHYTO.

«BblpaxeHue» - MaTeMaTU4eCKoe BblpaXeHue, MCnosnb3yemoe AN A0NornHMTeNnsHOro npeobpasoBaHuns
CUMTAHHOrO 3HaYeHNss AMCKPETHOro BXxoda — cTpoka Ao 119 cumBonoB. M3amepeHHOe 3HaYeHne ANCKPETHOro
BXO[a COOEpPXUTCS B NEPEMEHHON «ay» 1 NpUHUMaeT 3HadeHue «0» - COCTOsIHUE «pa3OMKHYTO» /«HU3KMN
YPOBEHb» N «1» - COCTOSIHNE «3aMKHYTO» /«BbICOKUIN YPOBEHbY». ITOroBoe 3HauyeHne QUCKPETHOro Bxoaa
NPUHUMAETCS «PA3OMKHYTO»/«HU3KUA YPOBEHbY» €Crn pe3ynbTaT BblYMCNEHUs BbipaxeHus paseH 0, nHade
3HaveHne NPUHMMAaETCs «3aMKHYTO»/«BbICOKUA YpOBEHbY. ECnu BbipaxxeHue He 3afaHo, NnpeobpasoBaHue He
npou3BOANTCA.

«OnucaHume KaHana» — CTpoka o 23 CUMBOJSIOB

[Be curHanusauum Ang Kaxxaoro kaHana. [1nsa kaxaow curHanusauum onpeaensioTcs crneayoLine napameTpsbi:

«CoObITHe» — BbIOOP TUNA CUrHaNM3auun:

* B — curHanusaums akTMBHOIO YPOBHS aKTUBU3MPYETCS NPY aKTUBHOM JTOTMYECKOM YPOBHE.

* H — curHanusaumsi HeakTMBHOro ypoBHs (H) akTuBM3MpyeTcs Npu HEaKTUBHOM FOrMYeCKOM YPOBHE.

® H->B — curHanmsaumsa cMeHbl HEaKTUBHOIO YPOBHS akTuBmampyetcs Ha 0,1 (0,2) cek. npu nepexoae n3
HEaKTVBHOIO NIOrM4eCcKoro YpOBHS B aKTUBHbIN.

® B->H — curHanmsaLmsa cMeHbl akTUBHOIO YpoBHS aktususmpyeTcs Ha 0,1 (0,2) cek. npu nepexoae n3
aKTUBHOTO FIOrM4YeCcKoro YypoBHS1 B HEAKTUBHbIN.

® H<->B — curHanunsaums cMeHbl ypoBHs aktuBmampyetcsa Ha 0,1 (0,2) cek. npy M3MeHEeHNM NormM4eckoro
YPOBHS1 BXOAa.

¢ [lononHuTenbHble TUMbl CUrHaNM3aumMm Ans YacToTHO-UMNYbCHbIX Bxogos IEC 60947-5-6 (NAMUR):
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o obpbIB;
o 3aMblkaHue;
o 00pbIB UK 3aMblKaHuKe.

«3apgepxkKa BKIoUYeHUus», ot 0 8o 25 cek — Ans Hayana BbINONHEHUS eNCcTBUA TpebyeTcs ycTonumsoe
(HenpepbIBHOE) BbIMONHEHME YCNOBKSA cpabaTtbiBaHMSA CMTHaNM3aummn B Te4eHre 3a4aHHoro nosib3oBaTtenem
MHTepBarna BpeMeHM.

«3aaepKkKa BbIknoYeHUA», oT 0 o 25 cek — Ans OKOHYaHMS BbIMONHEHMS OENCTBUI TpebyeTcsa ycTonunBoe
(HenpepbIBHOE) HEBLINOMHEHWE YCnoBUs cpabaTbiBaHWUsA CUrHanu3auum B Te4eHne 3agaHHoro nons3osarenemM
MHTepBarna BpeMeHM.

«denctBue 1» n «lencTBme 2» - geiicTeus, BbINOMHAEMbIE NpU cpabaTbiBaHUM YCTaBKM.

44 [OnckpeTHble BbIXOAbl

[na kaxgoro AUCKPETHOro BbIXOAA BBOAATCH creayolime napameTpsl:
1. «YnpaBneHue» — UCTOYHUK YNPaBnSoLLEro BO3AENCTBUS HA BbIXOA:

1.1. ycTaBKM — ANCKPETHLIN BbIXOA YNpaBnseTcsa ycTaBkamun perncrpaTopa.

1.2. MaTeMmaTU4eCKOE BbIpaXeHUe — 3HaYeHne AMCKPETHOrO BbIXOAa onpeaenseTcs pesynbTaTtom
BbIYMCIIEHNS MaTeMaTn4Yeckoro BbipaxeHuns. CoCTosiHME AUCKPETHOro BbIXOAA YCTaHaBMMBaeTCs
«Pa30OMKHYTO» €Cnn pe3ynbTaT BblYMCneHus BbipaxkeHns paseH 0, MHa4ye 3HaveHne ycTaHaBnuBaeTcs
«3aMKHYTOY.

1.3. BHelWHee — ynpaBneHne AMCKPETHLIM BbIXOAOM OCYLLECTBNSETCA CUCTEMON BEPXHENO YPOBHS NO
npotokonam Modbus RTU / Modbus/TCP komaHngamu «05 (0x05) Write Single Coil» nnn «15 (OxOF) Write
Multiple Coils».

1.4. BpyuHyo (Tonbko SnmeTpo-BudP-104K n SnmeTpo-BudP-M7) — ycTaHoBKa COCTOSAHUS OUCKPETHOIO
BbIXOAa OCYLLECTBMAETCA OnepaTopoM C KraBuaTypbl peructparopa.

2. «OnucaHue KaHana» — CTpoka 4o 23 CMMBOJIOB.

4.5 WctouyHukm nutanua (UM)

[na kaxxgoro kaHana BCTPOEHHOro MCTouHUKa nutaHus (MIM) nponssogmTca HacTponka cneayoLmnx
napameTpoB:
e OOWH mun cuzHanu3ayuu Ha KaHan. [ina curHanvsauumn onpefensaiTcs creaylLmne napameTpsi:

1. «Cobbimue». Tun curHanusauuu:

- 3amMbikaHUe — cUrHanusaumsi KOpoTKOro 3aMblkaHMS Ha BbIXOA4E COOTBETCTBYHOLLEro kaHana WM.

2. 3adepixka eknroyeHus, ot 0 o 25 cek — Anst Ha4Yana BbINONHEHUsI AeNCTBUN TpebyeTcs ycTondnBoe
(HenpepbIBHOE) BLIMOJTHEHNE YCIOBUS cpabaTbiBaHUS CUTHaNM3aLmMm B Te4EHNEe 3a0aHHOro
nonb3oBaTeneM MHTepBana BPEMEHMN.

3. 3adepikka ebikntoydeHust, ot 0 0o 25 cek — Ans OKOHYaHUS BbINONHEHUS AeNCTBUI TpebyeTcs
yCTOM4YMBOE (HENpepbIBHOE) HEBLIMOTHEHNE YCINOBUS cpabaTbiBaHWs CUrHanM3auum B Te4eHue
3aJaHHOr0 NoNb3oBaTeNieM NHTEPBara BPEMEHN.

4. «[enctBue 1» n «[lencrteBue 2» - oencTeus, BbINOMHAEMbIE NPY cpabaTbiBaHWM YCTABKU.

5 JdononHutenbHble PYHKLUN

5.1 CurHanunsauus

®PyHKLMA cUrHanusauuy npegHasHadeHa anst yBeoMreHns nepcoHana o BO3HUKHOBEHUW ONpeaereHHoN
cuTyaumm (06bIMHO — NpPeBbILLEHUE 3a4aHHOMO YNCNOBOrO 3HAYEHNS — YCTaBKW) U ynpasreHns penenHbiMun
BbIXOOAMMW.

KonnyecTBo He3aBUCUMMbIX CUrHanNu3aLumin (YyCTaBokK) 3aBUCUT OT TUNA KaHarna (Kaxgas MoXeT BbITb HacTpoeHa
Ha nobon TMN curHanusauumn):
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Tabnuua 1.
T KonuuectBO KonuyecTtBO AencTBum Ha
Mn KaHana -
cuUrHanusauum KaXayr curHanusaumro

AHanorosble Bxogbl (AB/AMN/ABIM/YB/MB) 4 2
AHanorosble Bbixogbl (AE) 1 2
IunckpetHble Bxoabl (OB) 2 2
UcTouHmkm nutanuns (AUT1) 1 2
Cymmatopsbl (CM):

Tekylee 3HadeHne cymmaTopa: 1 2

4acoBOKM OTYET MO CyMmmaTopy: 1 2

CYTOYHbIN OTYET MO CyMMaTopy: 1 2

MEeCSAYHbIN OTYET MO CyMMaTopy: 1 2
Tavimepsl (T) 1 4

MapameTpbl cUrHanusaumm

E] |Buumanue. B Bepcum 2.1.100 MO peructpaTtopa MexaHnsm paBoTbl CUrHanNU3aumm Gbin CyLecTBEHHO
nepepaboTaH.

B 3aBncumocTu ot Bepcum MO perncrtpaTtopa crieqyeT pyKOBOACTBOBATLCH COOTBETCTBYHOLLMM
nyHkToM "lMapameTpbl curHanmsauumn” Hactosiwero PO.

MapameTpbl curHanusauum (Bepcusa MO pernctpatopa nocne 2.1.100)

EJ |OelicTBre gaHHOIO NyHKTa pacnpoCTpaHseTCs Ha PerncTpaTopbl ¢ Bepcueid BHyTpeHHero MO HaumHas

¢ 2.1.100.

Kaxkgas curHanusaumsa umeeT crieqylolime HacTpamBaeMble napameTpbl:

* «Twun curHanuaaummn» 1 e€ JononHUTENbHbIe NapameTpbl. [NepeyeHb nogaepKMBaemMbIX TUMOB
curHanusauun npuBedeH ANg KaXaoro Tuna KaHana oTaensHo.

* [lapameTpbl YHKUMM 3a0epXKKM Havana (OKOHYaHWs) BbINOSHEHUS OENCTBUIA (YKa3aHHbIX B NapameTpax

«KypHan» n «Jenctene 1» — «[lencteme 4») npu akTMBn3aLmm (OeakTUBM3aLMKN) YCITOBUS CUTHaNU3auUnm:

o «3aAepKKa BKIIOUYEHUA» — A118 Havarna BbINOfHEHUs AeNCTBUM TpebyeTca ycTon4mBoe (HenpepbiBHOE)
BbINOMTHEHME YCIoBMS cpabaTbiBaHMSA CUrHanM3auum B Te4eHne 3agaHHoro nonb3oBaTeneM uHTepaana
BPEMEHM.

o «3apepKKa BbIKITHOYEHUA» — [Ns1 OKOHYaHWs BbINONHEHUs AeUCTBUN TpebyeTcs ycTondmBoe
(HenpepbIBHOE) HEBBIMOMHEHNE YCIOBUS cpabaTbiBaHWs CUrHaNu3aummn B Te4eHne 3a4aHHoro
nonb3oBaTternemM MHTepBarna BpeMeHMU.

¢ «Pexum» — onpefenseT noBeaeHne permctpatopa npu npekpaLleHnn BbINOMHEHUS YCIOBUS CUrHanm3aumum.

MapameTp MOXeT uMeTb cneayoLlme 3HaYeHns:

O «HEeT» — HUKaKMX AeCTBUIN He BbINOMHAEeTCS.

O «aBTO» — BbIMOSHATCA AeNCTBUSA, obpaTHble yka3aHHbIM B napameTpax «XKypHan» un «encteue 1» —
«[encteue 4». Hanpumep, ecnu B napametpe «enctane 1» ykaszaHo «Bknountb Pene P1», To no
OKOHYaHUM AENCTBMS YCNOBUSA CUrHanusauuy 6yget aBToMaTUYeCK/ BbINOMHEHO AencTBre «BbiknounTb
Pene P1».

O «PYYHON» — HUKAKNX OENCTBUIA He BbINONHAeTCs. CurHanmsaums CTaHOBUTCS OOCTYMHOW B CNIUCKE
«YcTaBku» Ang py4yHOro KBUTMPOBaHUSA ornepaTopoM. [[MaBHOe OTnMYMe OT pexnma «aBTo» 3aKYaeTcs B
TOM, YTO KBUTMPOBATbL YCTaBKY (M BbINOMHUTbL AEACTBUSA NPU NPEKpaLLeHnm, ykazaHHble B Tabnuuax 2, 3)
MOXHO [ake ecrniv yCrnoBue curHanmsaLmm elle akTmeHo. Hanpumep, BpyyHyo BbIKMOUYNTL BbIXOA pene, K
KOTOPOMY NOAKMOYeHa 3ByKOBas CUrHanu3aLms 4o yCTpaHeHUs NPpUYUHbBI BKIKOYEHUS CUrHanm3auum.

* «XKypHan» — gencTBn4, BbINOMHAEMbIE MPU Hayarne BbINOMHEHUSA YCOBUS CcUrHanusauuu. MNonHbIn
nepeyveHb npueeneH B Tabnuue 2 «lepeyeHb aencteun anga napamerpa "YKypHan"y.

* «denctBue 1» ... «enctBue 4» — JONONHUTENBHbIE AENCTBMS, BLINOSHAEMbIE NPY Havarne BbINOSIHEHUS
ycnoBus curHanusaumm. MNonHeln nepedeHs npuseaeH B Tabnuue 3. «llepevyeHb AeNCTBUI ANS NapaMeTpos

"Oenicteme 1" — "[enictBne 4"».
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Tabnuua 2. MNepeyeHb aeicTBuin ansa napametpa "XKypHan"

[encTtsue, BbiNONHAEMOE Npu

"ABapusa" BKNOYaeTCs B peXUM NPEPbLIBUCTOrO
CBeYeHus.

BKIIOYEHWE BU3yarbHOW CUrHanu3aumm
(MHAMKaTOpP aBapUHOWN CUrHaNM3auun);
oTobpaxkeHne y4acTKoB rpacpMkoB n3mepseMbIx
CUrHanoB, A4N151 KOTOPbIX BbINOMHAETCA
genctaue "ABapus" — B MUraloLLeEM peXnMe;

B XXypHan cobbiTuii gobasnseTcss HoBas 3anncb
(copepvT TN yCTaBKW, KaHar, BpeMs
cpabaTbiBaHUs N 3HaYeHMe curHana Bo Bpems
cpabatbiBaHusl)

3HaueHue -
BO3HVKHOBEHWUW YCMOBUS npekpaLleHny ycnosus *
HeT - -
cobbiTne B XXYypHan coObITUN ﬂo6aBnﬂeTcﬂ HOBAas 3anuchb |B none «C6pOC» 3anncbiBaeTcs BpemMsi
(copepXuT TN yCTaBKK, KaHarn, Bpems npekpaLleHns ycrioBus
cpabaTbiBaHMsl 1 3HAYEHNE CUrHana Bo BPeEMsI
cpabaTbiBaHusA)
asapusi Ha nepegHen naHenu permcTparopa nHavkaTop |® BbiknovaeTca nHamkatop "Asapus”

¢ BbLIKMOYAETCHA UHAMKATOP aBapuinHOM
CUrHanusauum

¢ B none «CBpoc» 3anuckiBaeTcs BpeMs
npekpaLleHnst yCroBusi

Tabnuua 3. MNepeyeHb gencTeuii ons napameTpos "OencTeue 1" —

"Menctene 4"

3HauyeHue

[encteune, BbINONHAEMOE Npu

BO3HWUKHOBEHUUN yCIioBUA

npekpalieHun ycnosus *

HeT

3anncb

HaunHaeTcsa 3anucb N3MepeHHbIX 3Ha4YeHWI BO
BHYTPEHHIOI NamsATb perucrparopa.
MuHumanbHoe BpeMsi 3anmcu onpegensiercs
napameTpom «Pa3mep NneHTbI» JaXe B TOM
cny4vae, ecnv curHanusaums nepectaHeT ObiTb
aKTUBHOW paHbLue. [laHHoe aencTBue
BbINOJTHAETCS TONBbKO B TOM Criyyae, ecnm
napameTpy «3anucb AaHHbIX» YCTAHOBMNEHO
3HayeHne «Io cobbITUION.

BkI1. Pene Ne

COOTBeTCTByIOU.I,VIVI BbIXO[ pene BKI4aeTcAa >

COOTBeTCTBy}OLIJ,VIVI BbIXO[ pene BblKIno4YaeTcd >

BbIKkIT. Pene Ne

COOTBeTCTByIOU.I,VIVI BbIXO[ pene BbIKNo4YaeTca >

cyMMaTopa Ha BENWYMHY, 3a4aHHyto B none
"LWar" gnsa aToro cymmaTopa

cbpoc CM Ne OGHyneHne 3Ha4YeHNss COOTBETCTBYHOLLIETO -
cyMmmaropa
Bkn. CM Ne PaspeluaeTcs pabota cymmaTopa B pexume «no |3anpeluaetcs pabota cymmatopa B pexume «rno
COObITUION. COBbITUION.
BbIkl. CM Ne 3anpelyaeTca pabota cymmaTopa B pexumMe «no -
COOBbITUION.
+war CM Ne yBENUYEHNE 3HAYEHNSI COOTBETCTBYHOLLIETO -
CymMmMaTopa Ha BENnuYvHy, 3afjaHHyto B norne
"LWar" gnsa aToro cymmaTopa
-war CM Ne YMEHbLLEHNE 3HAaYEHNSI COOTBETCTBYHOLLENO -

Bkn. Tarimep Ne

HaunHaeTcs obpaTHbIA OTCYET BpeMEHW Tarimepa
(1 BbINONHEHNE 3aaHHbIX JENCTBUI NO
OKOHYaHWMM OTCYeTa) 40 TEX MNop, Noka
curHanuaaumsi nepectaHeT ObiTb akTUBHOW. Ecnn
yCroBue nepecTaHeT ObiTb aKTUBHBLIM O KOHLA
oTcyeTa, TO 3Ha4YeHue TariMmepa obHynsaeTcs u B
JanbHenLlem oTcyeT BpemeHu byaeT HavaT
cHavana. B Tom cnyyae, ecnu napameTp
Tanmepa «[1oBTOp» nMeeT 3HayeHne «ABTO», TO

npekpallaeTcs o6paTHbIN OTCHET BPEMEHM
TanMmepa; 0eNCTBUS, YKa3aHHble AN Tanmepa He
BbIMOHSAOTCA.
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Tabnuua 3. MNepeyeHb aencTBun ons napameTpos "dencteue 1" — "Oenctene 4"
[encTtsue, BbiNONHsAEMOE Npu
BO3HUKHOBEHWU YCIOBUS npekpaLleHmmn ycrnosus *

3Ha4yeHne

nocne BbINOSHEHME 3a[aHHbIX 4ENCTBUI
Ha4YMHaAEeTCH HOBLIN OTCYET BPEMEHN.

Bblkn. Tanmep N2  |npekpaiyaeTcst obpaTtHbIi OTCHET BPeMeHU -
Tanmepa; AeNCTBUS, yKa3aHHble AN Tanmepa He
BbIMOJTHATCS.

CtpaHuua Ne nepekioyYeHne Ha ykasaHHy0 CTpaHULly 3kpaHa C -
3apaHee HaCTPOEHHbIMY NapamMeTpamm
OTOBPaXEHNS U3MEPSIEMbIX CUTHAIOB

MTAO sce noaTBePXXaeHNe BCcex COObITUIA B XXypHane -
cobbITUI perncTpatopa

MpumeyaHuns:

* OENCTBMS BbINOMHATCS TONMLKO €Cniv napamMmeTp «Pexnum» nmeeT 3HavyeHne «ABTO».

o B MapameTpe «YnpaBreHne» COOTBETCTBYIOLLIEro Bbixoaa Pene cnenyeTt ycTaHOBUTL 3HAYEHNE
«YCcTaBKn».

MapameTpbl curHanusauum (Bepcusa MO pernctpatopa 8o 2.1.100)

EJ |OelicTBre gaHHOro NyHKTa pacnpoCcTpaHsieTCs Ha perncTpaTopbl ¢ Bepcueii BHyTpeHHero MO oo

2.1.100.

Kaxxgas curHanusaumsa umeeT crieqyrolime HacTpamBaeMble napameTpbl:

¢ «Twvn curHanmMsauum» 1N e€ JONoNHUTENbHbIE NapaMeTpbl. [lepevyeHb NogaepKMBaembix TUMOB
curHanu3auun npuBedeH Ang KaXaoro Tuna KaHana oTaensHo.

* [lapameTpbl OYHKUMM 3a0epXXKM Havana (OKOHYaHWS) BbINOSHEHMS OENCTBUI (YKa3aHHbIX B NapameTpax

«KypHan» n «Jenctene 1» — «[lencteme 4») npu akTMBM3aLmm (4eakTUBM3aLMKN) YCITOBUS CUTHaNU3auUnm:

o «3aAepKKa BKIHOUYEHUA» — A8 Havarna BbINOfHeHUs AeNCTBUA TpebyeTcsa ycTonumBoe (HenpepbiBHOE)
BbIMOTHEHME YCIoBMS cpabaTbiBaHMSA CUrHanM3auum B Te4eHne 3agaHHoro nonb3oBaTteneM uHTepaana
BPEMEHWN.

o «3apepKKa BbIKITHOYEHUA» — [Ns1 OKOHYaHWs BbINONHEHNS AeNCTBUN TpebyeTcs ycTondmBoe
(HenpepbIBHOE) HEBBIMOMHEHNE YCIOBUS cpabaTbiBaHWs CUrHaNu3aummn B Te4eHne 3a4aHHoro
nonb3oBaTenem nHTepBana BpeMeHM.

* «enctBue 1» ... «dencreue 4» — AONONHUTENBHbIE AENCTBUS, BbINOMHAEMbIE NPY Havyane BbINOMHEHUS
yCcnoBusi curHanm3aumu. MNMonHbli nepevyeHb NpMBEAEH HUXE.
o «Co6bITuey. [py BO3HUKHOBEHWM ONpeaesieHHOro YCroB1s Mpon3BoanTCsa permctpaums gakra
NpeBbILLEHUS YCTaBKN B XXypHarne cobbiTuii (3anucbiBaeTCcs TUN YCTaBKK, KaHan, Bpems cpabaTtbiBaHUs U
3HaveHue curHana Bo Bpems cpabaTtbiBaHus).
o «ABapusi». [py BO3HUKHOBEHUU ONPEAENEHHOMO YCNOBUS NPON3BOAUTCS:
= BKI/IOYEHNE BM3yallbHOW CUrHanusaumm (MHaukaTop aBapuiHOM CUrHanusaumm);
= pervctpaums akTa npesbllIEHUs YCTaBKK B XKypHarne cobbiTui (3anuceiBaeTcs TUN yCTaBky, KaHan,
BpeMsi cpabaTbiBaHMs 1 3Ha4YeHMEe CUrHana Bo Bpems cpabartbiBaHus);

= OTOOpaKeHue y4acTKOB rpacuKoB U3MEPSIEMbIX CUTHAIIOB, A8 KOTOPbIX BbIMNONTHAETCS AeACTBME
"ABapusa" — B MUraloLLLEM pPEXUME;

= Ha nepefHen NaHenu pernctpatopa MHavkaTop "ABapua” BKIIHOYAETCS B PEXMM MPEepbIBUCTOrO
cBeyeHus. Npu ycTpaHeHMn yCcrnoBmusa BO3HUKHOBEHUSA aBapun nHamkatop "Asapusa” Ha nepegHen naHenu
N MHOVKaTOP aBapuUMHOWM CUrHanusauum Ha Qucnnee permctparopa — BblK4vaTcs 6e3 KBUTMPOBaHWS.

o «Asapusa NTO». denctene aHanorndHo aencteuto "Asapua”. [Ansa BblkoYeHUs nHgmkaTopa "Asapus” Ha
nepeaHen NaHenu 1 UHAUKaTopa aBapunHOW curHanu3auum Ha aucnnee permcrparopa Tpebyerca pyyHoe
KBUTUPOBaHWe (NoaTBEPXKAEHUE).

o «3anucby. [Npn BO3HMKHOBEHUN OnpeaeneHHOro yCrnoBus NpoM3BOANTCS 3anncCb U3BMEPEHHbIX 3HaYeHUI BO
BHYTPEHHIOIO NaMsiTb perucrparopa 4o Tex nop, noka curHanuMsauusi nepectaHeT 6biTb aKTUBHON.
MuHMManbHbIV Nepuog 3anucy onpeaenseTcs napameTpom «Pasmep NeHTbI» Aaxe B TOM criyyae, ecnm
CUrHanm3aums nepectaHeT OblTb aKTMBHOW paHbLue. [lJaHHOe AelCTBME BbINOMHAETCS TOMbKO B TOM
cryyae, ecnu napameTpy «3anuncb AaHHbIX» YCTAHOBMEHO 3HaYeHue «Io cobbITuo».

o «AkTuBM3auums Bbixoga Peney. CoOTBETCTBYIOLMIA BbIXOA pere BKITHYaeTCHa Npy akTMBM3aLnm 1
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BbIKNIOYaETCa Npy AeakTnBm3auumn curHanusaumm. B cnyyae, ecnu ansa ogHoro Beixoaa Pene ykaszaHo
HecKomnbKo curHanusauun, Pene 6yaet BknioveHO Npu akTMBusauum nobon curHanmsaunm n BbIKMYEHO
npu geaxkTnemM3aunm NocrneaHen akTMBHON curHanmsaunn. [laHHoe gencTBmne nmeeT NpUopuTeT Hag
aenctenem «BbiknounTtb Peney.

o «BkntoveHune Bbixoga Penex. [Npu aktnBmnsaumnm curHanmsaumm NnpouCXoanT BKITHOYEHNE
COOTBETCTBYHOLLErO Bbixoaa Pene.

o «BblkntoyeHne Bbixoga Peney. MNpu akTMBM3aLmMm curHanusaumm NpoucXoanT BbIKITHOUYEHME
COOTBETCTBYHLIEro Bbixoaa Pene

MpumeyaHne. B napameTpe «YnpaBneHue» COOTBETCTBYIOLLEro BbixoAda Pene cneayeT ycTaHOBUTL 3HaYeHe
«YcTaBKn».

o «AktnBusauua CMy. Npu BO3HMKHOBEHUN OnpeaeneHHOro ycrnoBus npou3BoaMTCs CyMMUPOBaHUE
N3MEPEHHbIX 3HAaYEHUIN COOTBETCTBYIOLLIErO aHarNoroBoro BXo4a A0 Tex nop, noka curHanvsauus
nepecrtaHeT ObITb akTMBHOW. B TOM cnyyae, ecnu napameTp cymmartopa «PaboTa» nMeeT 3HavyeHue
«lMoCTOsIHHOY, TO CyMMUPOBaHUE 3HAYEHU NPOUCXOANT HE3AaBUCKMMO OT aKTMBHOCTW CUTHanmM3aumu.

o «BkntovyeHne CM». Mpu akTnBM3auum curHanmsaumm npoMsBoanTCca CyMMMPOBaHNE U3MEPEHHbIX
3Ha4YeHMN COOTBETCTBYIOLLLErO aHanoroBoro BXxoaa A0 TexX Nop, noka He BbIMNOMHUTCA AencTene
«BbikntoyeHne CM».

o «BblkntoueHne CMy. Npu akTMBU3aLMM CUrHanM3auum npekpaLlaeTcs CyMMUMpoOBaHNe U3MepeHHbIX
3Ha4YeHMI COOTBETCTBYHOLLIErO aHANOroBoro BXoaa.

o «+ CMy. [Npu akTMBM3aLMM CUTHANU3aLUN MPOUCXOANT YBENNYEHNE 3HAYEHNSI COOTBETCTBYHOLLIETO
cymMmMaTopa Ha BENWYUHY, 3alaHHyto B nore "Lar" Ang aToro cymmaTtopa.

o «- CM». lNpwn akTnBM3auum curHanmsaLmm npoucxoauT yMeHbLUEHUE 3Ha4YEHUA COOTBETCTBYIOLLErO
cymMmmaTopa Ha BENWYUHY, 3aaHHyo B nore "Lar" ansg aToro cymmaTtopa.

o «Cbpoc CM». Npu akTMBM3aLMKN CUTHaANN3aLUmMmM NPONCXOANT OOHYNEHNe 3Ha4YeHMs1 COOTBETCTBYIOLLIETO
cymmaTopa.

o «AktnBmsauua T». [Mpy BO3HUKHOBEHUN ONpeaeneHHOro yCnoBms NpomM3BoanTca obpaTHbIn oTcHeT
BPEMEHM Tanmepa (1 BbINOJIHEHME 3a4aHHbIX AEUCTBUIA) 40 TEX MOpP, NOKa CUrHanmn3aumsi nepecraHeT
ObITb aKTMBHOW. ECnu ycrnoBue nepectaHeT ObiTb akTUBHbLIM [0 KOHLIA OTCYeTa, TO 3HaYeHne TanmMepa
0o0HynsieTca u B ganbHenweM oTCc4YeT BpemMeHn byaeTt HadaTt cHavana. B Tom cnyvae, ecnv napameTtp
Tanmepa «lMoBTOp» MMeET 3Ha4YeHne «ABTO», TO NOCIIE BbIMONTHEHNE 3aaHHbIX OENCTBUIA HAa4YMHaeTCs
HOBbI OTCYET BPEMEHMN.

o «BkntoveHume T». [py BO3HNKHOBEHWM ONPEAENIEHHOIO YCIOBUSI NPON3BOAUTCSA 0B6paTHLIN OTCHET BPEMEHM
Tanmepa (M BbINOMHEHWe 3aaHHbIX JeNCTBUI) OO TeX Nop, NoKa He BbINONHUTCA AencTBue «BbikniodyeHne
T».

o «BblkntoueHne T». Mpu BO3HMKHOBEHUM OMpeaeneHHOro ycnoBms npekpailaeTcs obpaTHbIN oTcHeT
BpeMeEHU Tanmepa.

o «BkntoveHme XXKW». INpn BOSHUKHOBEHMM ONPEAENIEHHOMO YCIIOBUSI MPON3BOAUTCS BKITHOUEHME NOACBETKU
Xuakokpuctannuieckoro ancnnesd. [Ang BbIKMYeHUs gucnnes cregyeT YyCTaHOBUTbL 3Ha4YeHne napameTpa
«BbikntoveHne XKKO»

o «CtpaHuua Ne». [Npn BO3HUKHOBEHMM ONpeaeneHHOro YyCrioBusi NPON3BoaUTCS NepekntioveHne Ha
yKa3aHHYK CTpaHULYy C 3apaHee HaCTPOEHHbIMM NapameTpaMmn 0ToOBpaXKeHUss U3MepPSIEMbIX CUrHasOB.

5.2 MartemaTnyeckue BblpaxeHuUs

MaTtemaTtunyeckoe BblpaxeHue npefHasHavyeHo ans BblYUCNEHNS 3HAYEHUSA Ha OCHOBE 3HaYeHUI aHanoroBbIX U
ONCKPETHbIX BXOOOB. BhipakeHne npenctaBnseT cobom KOMOMHALNI0O KOHCTAHT, MEPEMEHHbIX, (PYHKLUA K
onepaTopoB. B kauecTBe aprymeHTOB fto6bIX onepaTopoB U OYHKLUA MOTYT BbICTYNAaTb YUCIIa, KOHCTaHTHI,
nepemMeHHbIe U UX JOMYCTUMbIE KOMOMHaUNK.
YucnoBble KOHCTaHTbI
HonyckatoTca cneayowme popMbl 3anMcy YNCNOBbLIX KOHCTaHT:
® yycroBas KOHCTaHTa, cocTosllee 13 undp ot «0» Ao «9», 3HaKa Ynucna «+» unm «—», 1 pasgenutens
OpobHOM YacTn — «.» (Touka)
npumep: «—1.43763»
® yucrnoBad KOHCTaHTa, 3anncaHHasi B 9KCNoHeHLUmanbHoMm opmare.
npumep: «—1.43763e-3» = -1,43763-103
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CUMBOJIbHbIE KOHCTAHTbI

KoHcTaHTa

3HavyeHue

pi

3HayeHue yucna 1 = 3,141592741

KoHcTtaHTbl "Tvn TI" - ncnoneaytotes Ans ykasaHusa tuna Tl B dyHKumsx tem, tcg

tr TM tuna TIM13 (R)
ts TM Tnna TTM10 (S)
tb TIM tuna TMNP (B)

tj T Tuna TXKK (J)

tt TM tvna TMK (T)

te TM tuna TXKH (E)
tk T tuna TXA (K)

tn TM tuna THH (N)
ta1 TM tuna TBP (A1)
ta2 TI tuna TBP (A2)
ta3 TN Tna TBP (A3)
tl TI tuna TXK (L)
tm TM tuna TMK (M)

KoHcTaHTbl "Trn TC" - ncnonb3ytoTcs ans ykasanus tuna TC B yHKUMM trm

pt1391 TC tuna Pt 1.391 (M)
pt1385 TC Tuna Pt 1.385
cu1428 TC tnna Cu 1.428 (M)
cu1426 TC tnna Cu 1.426
ni1617 TC tuna Ni 1.617 (H)

KoHcTaHTbl "Trn nupomeTpa" - NCNOMb3yloTCA AN ykasaHus Tuna nupomMeTpa B yHKLMM pm

rk15 MupomeTtp Tnna PK-15
rk20 MupomeTp Tnna PK-20
rs15 MupomeTtp TMNa PC-15
rs20 MupomeTtp TMNa PC-20

lMepeMeHHble

MepemeHHan 3HaveHue
a N3mepeHHoe (hunsnyeckoe) 3Ha4YeHne CoOOTBETCTBYIOLLErO BXoAa (T.e. B KOTOPOM BBEAEHA
dopmyra) B TEKYLLUIN MOMEHT BPEMEHMU
ap1 - ap32 N3mepeHHoe (usnyeckoe) 3HauyeHne cooTBeTCTBYOLLEero aHanorosoro Bxoga AB/AT/ABI
B TEKYLLWUA MOMEHT BpemeHn 6e3 yyeta nepeaatoyHon yHKLNN.
al-a32 BbluncneHHoe 3HayeHe COOTBETCTBYHOLIEro aHanorosoro Bxoga AB/AT/ABI1 ¢ yueTom
nepegaToyHON (PYHKUNN B TEKYLLUIA MOMEHT BPEMEHU.
MprmeyaHne — Hymepauusa aHanoroBbix Bxogos AB/AT/ABI B BbipaXkeHWM
OCYLLIeCTBNSAETCA NOCnefoBaTeNnbHO, B MOPSAAKe CreaoBaHus KaHanoB B Npubope.
Hanpumep, B koHUrypauum npudopa 4AB-4AlM-4Al kaHan Al7 B BbipaXXeHUN NMeeT
Homep al11
fp1 -fp16 N3mepeHHoe (usnyeckoe) 3Ha4yeHne COOTBETCTBYHOLLLEro YacToTHoro Bxoaa YB1 — UB16 B
TEKYLLMA MOMEHT BPEMEHMN.
f1-f16 BbluncneHHoe 3HadYeHne CoOTBETCTBYHOLWEro YacToTHoro Bxoga YUB1 —UB16 ¢ yuetom
nepenaTtoyHON (PYHKUMN B TEKYLLUIA MOMEHT BPEMEHU.
mp1 - mp64 |UN3mepeHHoe (NpountaHHoe no npotokorny CAN/Modbus) 3HaueHne COOTBETCTBYHOLLLErO
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MepemeHHasn 3HauyeHue

mMaTemaTtudeckoro Bxoga (MB1-MB64) B TEKyLLMIN MOMEHT BPEMEHW.

m1 - m64 BbluncneHHoe 3HauyeHne matemaTtuydeckoro Bxoga (MB1-MB64) ¢ yueTom nepeaatoyHomn
YHKLUMM B TEKYLLNIA MOMEHT BPEMEHN

d1-d32 3HaueHne anckpeTHoro Bxoda (OB1-AB32) B TekyLmMin MOMeHT BpeMeHU. COCTOSHMUIO
«PasomkHyTO/HU3» cooTBeTCTBYET 3HaveHue 0, cocTosHUo «3amkHyTo/Bepx» — 1
tc TemnepaTtypa X0fo4HOro cnas, usMepeHHas BHyTPEHHMM datymkom, °C
OnepaTtopbl

OnepaTopbl BLINOMHAT Kakoe-nnbo gencTBue Hag ymcrnamu/nepemMmeHHbIMn. [py ncnonb3oBaHMmn 3Tnx
onepaTopoB BaXKeH NPUOPUTET MX BbIMOTHEHUS, T.K. Kak 1 B OObIYHOW MaTemaTtyKe, BblpaKeHUs BbIMOSHSOTCA
He B NOpsiAKke CredoBaHus], a C Y4ETOM NpuopuTeTa. Y onepauunn yMHOXEHUS U OeneHnst 6onee BbICOKMN
NPUOPUTET, YEM Y OMNepaLni CIOXKEHNS U BbIYUTAHUS.

Ecnun Hy>XHO Nony4nTb MMEHHO MocnefoBaTeNbHOE BbIMOMTHEHNE, TO HEOOXOAMMO NPUMEHSATL CKOBKM (),
obocobnswme Te onepauum, KOTopble HE0H6X0AUMO BbINONTHUTL NepBbIMU. CKOGKM MOTYT ObITb BITOXEHbI ApPYr
B ApYyra HeorpaHW4YeHHoe YMCHo pas.

ApucdmeTnyeckue onepartopsbl

MpuopuTeT Onepartop CuHTakcuc PesynbTaT (BO3BpallaemMoe 3Ha4YeHue)
9 () (x) onepaTop rpynnupoBKu
8 - -X YHapHbIA MUHYC (CMeHa 3Haka)
7 A xhy BO3BEe[JEeHWNE X B CTEMEHb Y
6 * xX*y YMHOXeHne
6 / xly aenexuve
6 % X%y BO3BpaLLlaeT OCTaToOK OT AeNneHns yncna X (genumoe) Ha
4Yncno y (aenuTeno)
5 + x+y CrnoxeHve
5 - X-y BblYMTaHVE

Norn4yeckune onepaTtopbl

B kauecTBe apryMeHTOB FIOrMYECKMX ONepaTopoB MOTMyT BbICTYNAaTh YNCa (KOHCTaHTbI), NEpeMeHHble (Kak
AVCKPETHbIE, TaK 1 aHaroroBble BXoAbl) U UX AOMYCTUMbIE KOMBMHaUuK. Mpu 3ToM pe3ynbTaT BblYMCIEHNs]
onepaTopa MMeeT 3Ha4yeHue 1, ecrnv Npu BbIYMCIIEHNM MOSTYYEHO 3Ha4YeHue «UCTUHa» 1 0 — ecnu Nosy4eHo
3HaYeHne

MpuoputeT Onepatop CuHTakcuc PesynbTaT (BO3BpallaemMoe 3Ha4YeHue)

8 ! Ix

1 ecnu x paBHo 0;
® 0 ecnu x He paBHo 0

4 < X<y * 1 ecrnm X MeHbLUe Y;
* 0 ecnu x 601bLUE UMK PaBHO Y

4 > x>y e 1 ecnu x 6ornbLue y;
* 0 ecrn X MeHbLUE UV PaBHO Y

4 <= X<=y ® 1 ecnv X MeHbLLUE NN paBHO ;
* 0 ecnu x bonbLue y

4 >= xX>=y ¢ 1 ecnu x 6onbLue NN paBHO ;
* 0 ecnu X MeHblUe y

3 = X=y * 1 ecnu x paBHoO y;
* 0 ecnu X He paBHO Y

3 <> X<>y ® 1 ecnu X He paBHO Y;
* 0 ecnu x paBHoO y
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MpuopuTeT Onepartop CuHTakcuc PesynbTaT (BO3BpallaemMoe 3Ha4YeHue)

2 && x&&y noruyeckoe U:
* 1 ecnu x ny He pasHo O;
¢ 0 - nHave

1 Il X|ly nornyeckoe UIN:
® 1 ecnu x nnm y He paeHo 0;
* 0 - nHave

0 ? c?xy BbIOOP X UMK Y B 3@aBUCMMOCTU OT 3HAYEHUS C:
pesynbTarT:
® X, €CIIN C HE PaBHO HyJO;
® y - MHave.

PyHKLUMUMU

AprymeHTbl (byHKLMKU criedyeT 3akniodaTb B Kpyrinble ckobkum - (" n ")". B kavyecTBe pasgenuTens apryMeHToB
nn

dyHKUMM UcnonbayeTtcsa "," (3anaTasn). HekoTopble dyHKLMM UMEIOT NepeMeHHOe KOMMYECTBO apryMeHTOB.

PyHKUMA PesynbTaT (BO3BpallaemMoe 3Ha4YeHue)
sin(x) sin(x), rae X — yron B pagnaHax
cos(x) cos(x), roe X — yron B pagnaHax
tg(x) tg(x), rae x — yron B pagmaHax
asin(x) asin(x), rge x — yron B paguaHax
acos(x) acos(x), rae x — yron B paguaHax
atg(x) atg(x), roe x — yron B pagmaHax
exp(x) BO3Be[EHVE € B CTEMEHb X
sqrt(x) KOpEHb KBagpaTHbIN U3 X, x>=0
sqrtn(x) KOpeHb KBaapaTHbIN N3 X C NIMHeapu3aumen B6nnsm Hyns. AprymeHT yHKLUUM X
JormkeH 6bITb NpeaBapuUTEnbHO NpuBeaeH k ananasoHy ot 0 go 1 (t.e. 0 go 100%
Ncnonb3yemMoro guanasoHa). PesynbTat BblYUCIIEHUS PaABEH:
o \/; ,ans X > 0,008 (T.e. 6onee 0,8% oT ananasoHa);
. 41,7214-x-0,244328 ans 0,006 > x > 0,008 (T.e. 0T 0,6% 10 0,8%
OunanasoHa);
o X pana? < 0,006 (T.e. meHee 0,6% OT AnanasoHa).
sq(x) BO3BeAEHME X B KBaapaT
In(x) norapndm X No OCHOBaHWIO €
log(x) norapudm x no ocHoeaHumto 10
abs(x) abconTHOe 3HayYeHne Yucna (Moayrnb)
inv(x) — 5!
round(x) OKpYrfeHne X 4o onmxkaniero Lenoro
sign(x) 3HaK Yncna X, paBeH:
® -1 €Cnv YMCMO MEeHbLUE HYNS;
® 1 — ecnu 4ncno Gonblue HyNs;
* 0 - nHave.
min(x,,...,X,) BbI6OP MMHMMaNbHOroO 3Ha4YeHus n3 nymcen; 2<n <10
max(Xy,...,X,) BbI6OP MaKcMManbHOro aHa4yeHms u3 n dmncen; 2<n <10
break(x,,...,x,)) onpefeneHne obpbiea. PyHKLNS Bo3BpaLLaeT
® 1, ecnn xoTs1 Obl OOUH aPryMEHT X MMeeT 3Ha4veHne «ObpbIB»
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PyHKUMA PesynbTaT (BO3BpallaemMoe 3Ha4YeHue)
* nHave 0.
1<n<10
cut(x,low,high) BO3BpaLLaeT:

* low ecnn, x < low;
* high, ecnn x > high;

® MHaye X
in(x,low,high) BO3BpaLlaeT
* 1, ecnn X HaxoaMTCA B AnanasoHe low < x < high;
* yHaye 0
SOr(Xy,....X,,) BO3BpaLLaeT 3HaYeHNe NepBoro aprymeHTa, He nmetoLero coctosiHne "O0pbIB";

2<n<10

sand(v,Xy,...,X)

BO3BpalL@eT 3Ha4YeHne vV ecnv Bce apryMeHTbl (X,,...,X,,) He UMEKT COCTOsIHMe
"O6pbIB", MHa4Ye Bo3BpaLlaeTcst coctosiHue "ObpbiB™; 1<n<9

and(xy,...,x,) (byHKUMA BO3BPALLAET 3Ha4YeHVe 1, eCnu BCe apryMeHThl (X,,...,X,) UMEIoT 3HaYeHne
He paBHOe HyIio; Bo3BpallaeT 3HadYeHne 0, ecrnn XoTsi Obl OAWH apryMeHT umeet
3HaveHue Hynb; 2<n <10
or(Xy,..,X,) (hyHKUMA BO3BpALLAET 3Ha4YeHne 1, ecnu XoTs Bbl OAMH U3 apryMEHTOB (Xy,...,X,)
MUMeET 3Ha4YeHne He paBHOe Hyrio; Bo3BpalLaeT 3HavyeHune 0, ecnv Bce aprymMeHThbI
MMEIOT 3Ha4YeHue Hynb; 2<n <10
not(x) byHKLMA BO3BpaLLaeT 3HaYeHne 1, ecnv apryMeHT X UMeeT 3HayeHue paBHoe
HYNI0; BO3BpaLLaeT 3HayeHue 0, ecrnv aprymeHT X MMeeT 3Ha4YeHne He paBHOE Hyro
if(e,x,y) byHKLIMS BO3BpALLI@ET 3HAYEHMNE X, ECIN 3adaHHOE YCroBUE (€) NPU BbIYUCIIEHUN
OaeT 3Ha4YeHne He paBHOE HyMIo, MHavye — 3Ha4YeHne y
pP(x,Kg,---K,,) BbIYMCIEHME NOMNNMHOMA Buaa

p(x)= Zki -x'
i=0

rae k; — koappuumeHTbl NonnHoma,
n —cteneHb nonmHoma 1<n<8

tem(type,v) -

npeobpasosaHue t3C TI1 B Temnepatypy (°C) cornacHo HCX TOCT:
* type - KOHCTaHTa "tnun TM";
e v-t3[C, mB

tcg(type,t) *

npeobpasoBaHue Temnepatypbl (°C) B tOC TI1 (MB) cormacHo HCX TOCT:
¢ type - kOHCTaHTa "tun TM";
* t- Temnepartypa, °C

trm(type,w) *

npeobpasoBaHue BbixogHoro curHana TC B TemnepaTtypy cornacHo HCX TOCT:
® type - kOHCTaHTa "mn TC™;
* w, OmM/Om

pm(type,v) *

npeobpasoBaHMe BbIXOAHOIO cMrHana nupomeTpa B Temnepartypy (°C) cornacHo
HCX TOCT:

¢ type - KOHCTaHTa "Tun nMpomeTpa";
e v-t3[C, mB

* MNpumevanue. dyHkumna npucytcteyeT B 10 perncrpatopa HaunHas ¢ Bepcum 2.1.52

5.2.1 PepakTtop maT. BbipaXXeHumn

Pepaktop MaTemMaTU4eCKUX BblpaXXeHUN (puc. 4) cooepXuT crefyroLimne anemMeHTbl:
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=T
TekcT
[if{a>4, 100.5%(a-4/18,0)
IlepeMeHHEI [
QB HME NEpEMEHHEIE _
Hua Onucanue
e HSMEFIEHHDEDEHENEHHE TEMNEPATYNEl XON04HOMO CNan (ECTRORHHBIA
Datdyme OT), °C
AHaNOroEkIe BXO0L
Nepemennan 1 |Mepemennan 2 ™ 3HaveHue
a I2MEpEHHOR ZHAYEHHE B TEKYLLEM KAHANE
al apl AB1 (Facxon npup. raza)
az ap? AB2 (Facxog eoznyxa)
ad ap3 AB3 (Temnepatypa 1.10
ad apd AB4 (Temnepatypa 1.2)
ah aps ABS (TemnepaTypa 1.3)
ab apb ABE (Temnepatypa 1.4) |
MpoEepHTE (84 CTHEHA |

Puc. 4. Pegaktop MaTeMaTM4eCKUX BblpaXeHun

1. TekcToBas cTpoka Ans BBOAA BbIpaXeHUs1.

2. CnpaBoyHble Tabnuupbl C NepeyHeM KOHCTaHT, NepeMeHHbIX, (PyHKUUIA 1 onepaTtopoB. Knuk neson knasulen
MbILLM HA HAa3BaHWUWM BCTaBMNSIET COOTBETCTBYIOLLYIO KOHCTAHTY, NEPEMEHHYIO UNU PYHKLMIO B TEKYLLIYIO
NO31LIMIO BbIpaXeHUSI.

3. KHonka ansi npoBepku KOPPEKTHOCTN BBEAEHHOIO BblPaXKEHUS.

I'Iepequb KOHCTAaHT, NepeMEHHbIX, C*JYHKLI,I/IIZ M onepaTtopoB CM. B I. MaTemaTtmyeckme BblpaxeHus

5.3 Cymmatopbl (CM)

(DYHKLI,I/IH «CymmaTop» npegHasHavyeHa ansa Konm4ecTtBeHHOro Uimn noBpeMeHHOro ydyeta namepaembix
Benu4ynH. Konuyecteo CyMMaTopOB 3aBUCUT OT KOH(*)I/IpraLI,I/lI/l perncrpartopa. <DyHKLI,I/IOHaJ'IbHOCTI:u cymmartopa
npegycMmartpuBaeT BblYUCIIEHUE NTOMOBOIrO 3Ha4YeHUA (cymmapHoro, cpeaHero, MMHMMaribHoro unu
MaKCuMarnbHOro 3Ha4eHnAa — napamMmeTp «C*JYHKLI,I/IH») B Te4yeHune 4aca, CyToK U mecdua. M CTOYHNKOM 3HAYEHWI
MOXET ABNATbLCS M0OON aHanNorosbIv BXO4 UM MatemaTudeckoe BblpaXXeHue.

OCHOBHbIE BapyaHTbl NCMOMb30BaHUSA CyMMaTOPOB:

1. BapuaHT «CuyeTumk». VICTOUHMK 3HaYeHWIn He 3adaH (napaMeTp «kaHan» BblIBpaHO 3HaYEeHUE «HETY,
napameTp «BblpaXXeHWe» He yKa3aH). YNpaBreHne 3Ha4yeHmemM cymmaTopa OCyLecTBASeTCH No cobbITuio ¢
nomotlbto aenctemim «+CM», «-CM». NMpn aTOM 3HadeHne cymmaTtopa yeenuymsaetcs (+CM) unu
ymeHbliaetcs (-CM) Ha BennunHy, ykasaHHyto B napameTpe «Lary.

2. BapuaHT «CymmaTop». B kayecTBe NCTOYHMKA 3HAYEHWI YKa3aH aHarnorosblv BXo4 (NapameTp «kaHan»)
nnbo 3adaH napameTp «BblpaxeHuney». BeluncneHue 3HavyeHns cymmaTopa BbinonHsaeTcs ¢ nepuogom 0,1
cek. [1ns KOpPeKTHOro pacyeTa UTOrOBbIX 3HAYEHWUI B OTYETE MO CymMaTopam criegyeT nNpaBuibHO ykasaTb
eOVHVLbI n3MepeHus (napameTp «EQNHWLEI U3MEPEHUS BPDEMEHU» ) BXOAHOTO CUrHana.

CymmaTop nmeeT aBa pexuma pabothl (mapameTp «PaboTtay):
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1. «MOCTOAHHO» — CyMMaTOp aKTUBEH NOCTOSTHHO HAYMHas C MOMEHTa BKITKOYEHUS perucTpaTopa 1 BnnoTb 40
€ro BbIKNKYEHUS:
1.1.MTOroBOE 3Ha4YeHme 3a 4Yac, CyTKU, MECSILL BbIYMCMSETCS NOCTOAHHO;
1.2.genctBua «+CM», «-CM» npuBOasaT K M3MEHEHMIO TEKYLLEro 3Ha4YeHMs1 CyMMaTopa Ha BEMUYNHY,
ykasaHHyto B napametpe «Llary;
1.3.0evctus «Bkmounte CM»/«Bbikniounts CM» He BNuSAOT Ha paboTy cymmaTopa.
2. «Mo coBbITUO» — CYMMaTOpP aKTUBU3NPYETCS «MO 3anpocy»:
2.1.MTOroBoe 3HayeHue 3a Yac, CyTKM, MECSIL, BbIYUCMSETCA NOCTOSHHO;
2.2.CyMMUPOBaHUE U BbIYMCIIEHWNE UTOMOBbIX 3HAYEHWI BbINOMHAETCS TOMNbKO MNOCNE BbINOMHEHUS AENCTBUS
«Bkntounte CM» 0o Tex nop, Noka He BbINONHUTCS aencTtene «Bbiknounte CMy;
2.3.nencteus «+CMy», «-CM» npuBoaaT K UIBMEHEHUIO TEKYLLIEro 3Ha4YeHUA cCymmMaTopa TOrMbKo nocne
BbINONHeHNs aencteuns «Bknounte CM» 0o Tex nop, noka He BbINONHUTCA aenctene «Boiknounts CM».

[ns kaxgoro cymmartopa BBOAATCS NapameTpsbl:

1. «KaHan» — Homep aHanoroBoro BXxoAa, 3HaYeHne KOToporo cymmupyeTtcd. Ecnu ykasaHo 3HayeHue «HeT», TO
B Ka4ecTBe 3Ha4YeHUs1 6epeTcs pesynbTaT BbIMUCIIEHUS MaTeMaTUYECKOrO BbipaXKeHWs!, yKka3aHHOIo B
napameTpe «BblpaxeHuey;

2. «PaboTa» — pexum paboTbl cymmaropa:

o «[o cobbITNIO» — CyMMUPOBaHUE 3Ha4YeHu n paboTta aencteun «+CM»/«-CM» Npon3BoanTCs TOMbKO
nocne BbiNonHeHust oencTeus «Bknounte CM» 1 3aBepLuaeTcs nocre BbINONHEHWS OEACTBUSA
«Bbikntounts CM».

o «[1oCTOAHHO» — CyMMMpOBaHMe 3Ha4YeHun n pabota genctanin «+CM»/«-CM» nponsBoamTcs NOCTOSAHHO
HEe3aBMCMMO OT COCTOSIHMS YCTaBOK.

3. «lar» — yncnoBsoe 3HayeHne, Ha KOTOpoe YBENMUYMBAETCS UNKN YMEHbLUAeTCHa 3HadeHme cymmaropa no
pencteuamM «+CM» n «-CMy.

4. «OyHKUMA» — BbIGOP PyHKLUMN paboTbl cymmaTopa:

O «CyMMay — BblYMCINEHNE CYyMMbI (MHTErPUPOBAHME);

o «cpefgHee» — cpefHee 3HayeHne C MOMeHTa BKIYEHUsA CyMmMaTopa;

O «MUHMMarnbHOE» — MaKC. 3Ha4YeHNe C MOMEHTA BKITIOYEHNS CyMMaTopa;

O «MaKCMMarbHOEe» — MUH. 3Ha4yeHne C MOMEHTa BKITIOYEHNS CyMMaTopa;

11.«0OTYeT, Yac» — HaYano CyTO4YHOro N MeCAYHOro oTyeTa — 3HavyeHue ot 0 o 23 vacos.

12.«Eqn. nam.» — TekcToBOE None A5 BBOAA €AVMHULL U3MEPEHUS CyMMaTopa.

13.«EgvHunupbl namepeHusi BpeMeHn» — NCMOMb3YTCA Anst KOPPEKTHOrO NoAcyYeTa UTOTOBbIX 3HAYEHNI B
oT4eTe Mo cymmaTopam:

® «HEeT» — CyMMUpyeMas BENIMYNHA HE MMEET Pa3MEPHOCTU MO BPEMEHM;
e «cek» — C€K : :

-1
® (MUH» — MUH -

® «yacy — tac 1 .
14.«BblpaxeHre» — MaTemMaTUYECKOE BblpaXeHWE, UCMONb3yeMoe ANsi BbIMUCIIEHUSA MTHOBEHHOIO 3Ha4YeHUs,
KOTOpOEe NCMNonb3yeTcs CyMMaTopoM Ansi CyMMUpPOBaHUsa — ctpoka Ao 119 cumeonos. BeipaxeHue JoCTyMNHO
TONbKO ecnv napameTp «KaHan» umeeT 3HaYeHne «HeT» (T.e. KaHan He yKka3aH).
15.«OnucaHne kaHana» — CTpoka 4o 23 CMMBOOB.
16.MNapameTpbl curHanusaumm:
16.1.CymmaTop nmeet 4 curHanusauum:
= Ne1 «cymmaTop» — curHanusauus Ans Tekyllero 3Ha4eHusa cymmaTopa;
= No2 «yacoBOWM OTYET» — CUrHanNM3aums Ans TeKyLero 3Ha4eHus HacoBOro OTYeTa;
= Ne3 «CyTOYHbIV OTYET» — CUrHaNU3aUns Ans TeKyLLero 3HayeHus JHEBHOIO OTYETa;
= No4 «MeCAYHbIN OTYET» — CUrHaNU3aUmMs Ans TeKyLlero 3HayeHsi MECAYHOro 0T4eTa;
16.2.ns kaxgown curHanuMsawumu npeaycMoTpeHbl crieaytoLme TUMbl YCTaBOK:
= B — curHanusauus npeBblLLUEHUS BEPXHEro npeaena akTMBM3npyeTcs, eCnun 3HayeHne npeBbIaeT
3a[laHHOEe 3HayeHue YCTaBKMu.
= H — curHannsaums npeBbILLIEHUS HUXHEro Npeaena akTMBM3npyeTcs, ecnn 3HadeHne CTaHOBUTCS
MeHbLLEe 3a4aHHOro 3Ha4YeHNs1 YCTaBKW.
16.3.«[dencteme 1» n «lenctene 2» — gENCTBUS, BbINOSHAEMbIE NPW cpadaTbiBaHUN CUrHanNM3auumn.
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54 Tawnwmepsbl (T)

dyHkuna « Tanmvep» npegHasHayveHa ang ynpaeneHvs paboTon permctparopa B COOTBETCTBUM C 3apaHee

3a4aHHON BpeMEHHOW nocrneaoBaTensHOCTb0. IMeeTca 40 8 He3aBUCKMMBbIX KaHanoB TanMepoB

obo3HavaeMbix T1-T8. Tarimep nponsBoauT 06paTHLIN OTCYET YKa3aHHOrO BPEMEHU U BbIMOMHEHUE A0

YyeTbIpex 3agaHHbIX AEACTBUN MO UCTEYEHNN BPEMEHW.

MmeeTca aBa pexuma paboThbl Tanmepa: OAMHOYHLIN 1 aBTOMATUYECKUNA.

YnpaeneHve TauMmepamu Nnpon3BoanTCS C MOMOLLbIO AENCTBUN, YKa3biBaeMbIX A5 YCTaBOK:

® «BkntodeHue T». [pn BO3HUKHOBEHUM ONPeAENEeHHOro YCrnoBus HadunHaeTcs obpaTHbIN OTCHET BPEMEHU
TanmMepa, No OKOHYaHUM OTCYEeTa BbINOMHSATCSA 3afaHHble AencTBus. B Tom cnyyae, ecnu napameTp
Tanmepa «[1oBTOp» MMeeT 3HavyeHne «ABTO», TO OTCHET BO30OHOBNAETCS CHavana oo Tex nop, noka He
BbINOMHUTCA AencTBue «BbikntodeHue Tr».

® «BbikntoveHune T». Mpy BOZHUKHOBEHUMN ONpPELENEHHOro YCOBMS NpekpaLlaeTcs obpaTHbIN OTCHET BPEMEHM
Tanmepa.

VMcnonb3oBaHue TanmMepoB NO3BOMSET, HANPUMEP, 3anporpaMMmnpoBaTh COXHbBIA anroputm oTpaboTku

aBapuIHON cuTyaumn (NocrnenoBaTenbHOCTb cpabdaTbiBaHMS 3alMT) B CUCTEMAX NPOTUBOABAPUAHON 3aLLUMTbI.

[nsa kaxxgoro Tarimepa BBOAATCS NapameTpbl:

1. MoBTOp — pexum paboTbl Tanmepa («HET» — MOBTOP OTKIOYEH; «aBTO» — MOBTOP BKITHOYEH).

2. Bpemsi (Yac:MyH:cek) — Bpemsi, MO MCTEYEHMM KOTOPOrO BLINOSHSETCS 3a4aHHOe OENCTBUE.

3. OnucaHune — cTpoka 4o 23 CUMMBOJIOB.

4. [encteme 1 - 4 — gencTBus, BLINONHSAEMbIe MO UCTEYEHNN 3aaHHOIO BPEMEHN OTCYeTa Tanmepa.

5.5 PacnucaHue

B pernctpartope npegycmMoTpeHa BO3MOXHOCTb YNpaBfeHUsl pasnmyHbiMy1 YHKUMSIMKA pernctparopa no
pacnucanuio. PacnvcaHve npeacTtaBnisieT cobomn cnucok n3 12 He3aBUCKMMbIX 3NIEMEHTOB — COObLITUN, ANs
Ka)kOoro M3 KOTOpbIX 3a4alTca cneayoLume napameTpbil:

MapameTp OnucaHue

AKTUBHO BkntoueHwne/BbIknoyeHne 06paboTkm cobbiTus:
M — cobbiTWe aKTUBHO;
O — cobbiTue He aKTUBHO.

MosTOp Pexum nosTopa cobbITusi Kaxablu:

® eXXe4yacHo;

® eXeaHEBHO;

® exeHeOerbHo;

® eXXEeMEeCSIYHO.
3anyck (Y44:Mm) Bpewms 3anycka cobbiTus
npoaomkmntTensHocT | MpoaomKnTenbHOCTb aKTUBHOCTU COBLITUS (Y44:MM). MUHMManbHas
b (44:MM) NPOAOIMKUTENBHOCTL 1 MUHYTA, MakcumanbHas — 23 Yaca 59 MUHYT.
OeHb Heaenu [eHb Hegenu (TonbKo AN exeHeaensHoro cobbIThs)
OeHb Mecsua [eHb mecsLa (TonbKo AN eXeMeCAa4HOro cobbiTms)
[encteue 1, Lencteua anga AaHHoro cobbiTus. [JeNcTBne akTMBHO B T€YEHME YKa3aHHON
[encteue 2 NPOOOIMKNTENBHOCTN COObITHS.

MpumeyaHne — CobbiTve ByageT akTMBMpPOBaHO (OyayT BbINONHEHBI 062 OENCTBUS) Takke B TOM CIiydae, ecnm
pernctpaTtop Obin BbIKMIOYEH B yKa3aHHOE B pacnucaHuy Bpemsi 3anycka 1 ¢ MOMeHTa BKITIOYEHNSI HE MPOLLIIO
bornee ykaszaHHOW NPOOOIMKUTENBHOCTM COObITUS.
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ExxeyvacHble coObITus

[aHHbIA TMN COBLITUI NO3BOMSIET BLINOMHATL AENCTBUS C MakCUMarbHON NPOAOIKUTENBHOCTEIO 59 MUHYT C MOBTOPOM

Kaxkabl Yac. [Ana gaHHoro Tuna cobbiTUii yKasbiBalOTCA Creaytolime napameTpbl:

e 3anyck — Bpemsi 3arnycka cobbITusl, YaCc:MUH;

* [poOomKNTENbLHOCTL — NepBasi Ludpa COOTBETCTBYET KONMYECTBY AOMONHU-TENbHBIX MOBTOPOB AaHHOrO COObITHS,
BTOpPasi — NPOAOIPKUTENBHOCTb COBLI-TUSI B MUHYTaxX (MUHUManbHas AoNycTMas MPOAOMKUTENbHOCTL — 1 MUHYTA,
MakcumarnbHas — 59 MUHYT).

ExxegHeBHble cOObITUSA

[aHHbIA TMN COOLITMI NO3BONSET BLINOMHATL AEACTBUS C MAKCUMarbHOWM MPOLOIMKUTENBHOCTLIO 23 Yyaca 59 MUHYT ¢

NOBTOPOM Kaxable cyTku. [Inst 4aHHOro Tuna coObITUI yka3blBaOTCS crieaylowue napameTpbl:

* 3anyck — Bpems 3anycka cobbiTusl, Yac:MuH;

¢ [poOomKUTENBHOCTL — MPOAOIMKUTENBHOCTL COOLITUSI B Yacax U MUHyTax (MMHUMarbHas gonyctumas
npoAomkNTENbHOCTL — 0 YacoB 1 MUHYyTa).

E)KeHe,qeanble coobITnA

[aHHbIA TUN COOLITMI NO3BONSET BbINOMHATL AEACTBUS C MAKCUMAarnbHOWM MPOLOIMKUTENBHOCTLIO 23 Yaca 59 MUHYT B

onpefeneHHbln AeHb HeAENW C NOBTOPOM Kaxayto Heaento. [ins 4aHHOro Tuna cobbITUI ykasbiBaOTCS criegyowmne

napameTpbl:

e 3anyck — Bpemsi 3arnycka cobbITusl, YaCc:MUH;

* [poOomMKNTENBHOCTL — MPOAOIMKUTENBHOCTL COOLITUSI B Yacax U MUHyTax (MMHUManbHas gonyctumasi
npoaomkNTenbHOCTbL — 0 YacoB 1 MUHYyTa).

* [leHb — AeHb Heaenu.

ExxemecsiuHble cOObITUA

[aHHbIA TMN COOLITMI NO3BONSET BLINOMHATL AEACTBUS C MAKCUMarbHOWM MPOLOIMKUTENBHOCTBIO 23 Yaca 59 MUHYT B

onpefeneHHbli AeHb Mecsilia C MOBTOPOM KaxablA MECSILL.

* 3anyck — Bpems 3anycka cobbiTusl, Yac:MuH;

¢ [poOomKUTENBHOCTb — MPOAOIMKUTENBHOCTL COOLITUSI B Yacax U MUHyTax (MUMHUMarbHas gonyctumas
npoAomkNTENbHOCTL — 0 YacoB 1 MUHYyTa).

¢ [leHb — AeHb Mecsua (o1 1 go 31).

5.6 MeTku

PyHkUMA «MeTkn» npefcTaBnsieT cobor JOMNONHUTENBHbIA apXUB NOSb30BaTENbCKMX AAHHBLIX, XPaHALLMIACA BO
BHYTPEHHEN namaTn peructpaTopa. ApxmB opraHu3oBaH B Buae konbLesoro 6ydepa Ha 300 3anucen. 3anucu
B apXuB BBOOATCS NOfb30BaTENeM C KnaBuaTypbl peructpatopa. Kaxxgas 3anucb (cobbiTve) umeeT 6 nonen
OaHHbIX:
1. CuctemHble nons (HeLOCTYMNHbI ANsl PEAaKTUPOBaHNUS NOMb30BaTENEM):
1.1. YH/KanNbHbIN HOMEP METKMU;
1.2. NaTta/BpemMsi METKN.
2. Monb3oBaTtenbckue nons - npu o6aBneHMn METKN B apXMB MONb3oBaTeNb BBOAUT 3Ha4YeHUs nonen (ot 1-ro
00 4-x nonen pasnuMyHoro Tuna).

[nsa kaxxgoro 13 4-x nonen MeTKn BBOAATCSA Crieayolime napameTpsbl:
1. Tvin nons:
1.1. HeT — BBOA MHOPMaLUMN B AAHHOE NONMe OTKIOYEH.
1.2. TeKCT — TekcToBOE Nnone Ao 23-x cMMBOIIOB. B none «napameTpbi» crieqyeT BBECTU 3HaYeHME No
YMOJYaHUIO.
1.3. CNNCOK — TEKCTOBOE Mosie C BbIBGOPOM 3HAYEeHMs M3 cnmcka. [1nMHa Kaxkaoro 3Ha4eHus B CUCKe He
JOSKHa npesbiwaTth 23 cumMBosia, CyMMapHasa asimHa anemMmeHToB cnvcka — o 200 cMMBOOB.
1.4. yncno — ymucnosoe none. [JonoNHUTENBEHO BBECTU 3HAYEHMNE MO YMONMYaHUIO, MUHUMAIbHOE U
MaKcuMarbHOEe 3Ha4YeHue.
2. HasBaHue nons — TekcTtoBas cTpoka 40 23-X CUMBOJIOB;
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E] [®PyHkums «MeTku» NpucyTCTBYET B CrieayHoLLmMX ModensxX PeErMcTpaTopos:
* OnmeTpo-BndP-104K
* OnmeTpo-BudP-M7

E] [®yHkums «MeTku» npucytcteyet B MO perncTpatopa HadvHas ¢ Bepcun 2.1.53.0
5.7 Tabno

CeetogunogHoe tabno «PybuH», NoaKntoYeHHOe K peructpaTopy no uHtepdgency RS-485, nossonser
aybnupoBaTb MHOPMALMIO C percTparopa Ans NOBbILLEHUS HarnsagHoCcTn otobpaxeHus. B 3aBucumMocTu ot
pa3mepoB Tabno Ha HEro MOXHO BbIBOAUTbL OAHO UMM HECKOMNBKO 3HAYEHWU aHarnoroBbIX/ANCKPETHbBIX BXOAO0B.
Tun BbIBOAMMOW MHbOpMaLMK, BpeMS BbiBOAA, pa3Mep LWpudTa 1 npovme napaMmeTpbl 3a4al0Tcs
nonb3oBareneM B cneunansHoM cnucke. Kaxabiin aneMeHT cnucka MMeeT napameTpbl:

MapameTp 3HaueHue
agpec Appec Tabno
Bpems Bpems oTobGpaeHus CTpoKm

BblpaBHMBaHWe | BbipaBHMBaHWE Npy OTOGPaKEHUN:
* BIIEBO;

® 10 LEHTpY;

* Brpaeo.

TEKCT CopepxaHue BbiIBOOUMON UHopMaLMm B Buae dopmaTHON
CTPOKM

MpeoycmoTpeHo ABa pexnma paboTbl peructpaTtopa ¢ Tabno:

1. OguH peructpaTop — ogHO Tabno, NOAKMIYEHHOE K pernctpatopy no nHtepdency RS-485.

2. OavH perncTpaTop — HeCKOMNbKo Tabno, NOAKMIOYEHHbIX K pernctpaTtopy no ogHou NMHun nHtepgenca RS-
485.

Pexum «OgHo Tabno»

B gaHHOM pexume permcTpaTop NOCTOSIHHO BbIBOAMT Ha Tabro 04HO MM HECKONbKO 3Ha4YeHuin. B cnyyae,

ecnu TpebyeTcsl BbIBOAWUTL Ha Tabno nonepeMeHHo 3Ha4YeHMs1 HECKOSbKMUX KaHanoB MOXHO HacTpPOUTb BPEMS

oTobBpakeHus Kaxxgoro kaHana nHamemayansHo. Cnncok oTobpaxaemMblx BENMYUH crieayeT 3anofHuTb

cnegyowmm obpasom:

® NS KaXKOoro otTobpaxkaeMoro 3Ha4YeHusl Co3aaeTcsl oTaenbHasi CTpoKa B CMUCKE;

® Kakaasi CTpoka COAEPXKUT YHUKanNbHbIA agpec Tabno, HasHayYeHHbI Nofb3oBaTenem npu KOHPUryprMpoBaHum
Tabno;

® Ka)kgasi CTpoKa MMeeT BpeMsi 0TODpaXeHus.

Pernctpartop nocnegoBaTernbHO 0TOOpaXkaeT KaXkayto CTPOKY B CMUCKE Ha Tabno B TeYeHME yka3aHHOro

BpEMEHM (Mpu 3TOM cCaMO 3HaYeHUe OOHOBNSAETCS KaXabli LUK M3MEPEHUsT permctpaTopa).

Pexum «Heckonbko Tabno»

B naHHOM pexnme permctpaTop NOCTOSIHHO OOHOBISIET HA BCeX Tabro 3apaHee CKOHpUIypupoBaHHbIe

3Ha4veHus1. Cnncok oTobpaxxaeMbiX BENIMYMH CrieayeT 3anofHWUTb CrieayroLmm obpasom:

® nsa kaxxgoro Tabno cosgaeTtcs oTaenbHas (€OQUHCTBEHHAs) CTPOKa B CMUCKE;

® KaXK[as CTPOKa COAEPXMUT YHUKambHbIA agpec Tabrno, Ha3Ha4YeHHbI NoNb3oBaTeneM Npu KOHMUNypMpoBaHUM
Tabno;

® BpeMs 0TOGpaXkeHUs1 kaJon CTPOKN 3a,aHO HYyNEBbIM (CTPOKa oTobOpaxaeTcs Ha Tabno NOCTOSHHO).

Perncrtpartop nponssoant oOHOBNEHNE MHAOPMaLUKM NocreaoBaTenbHO Ha Bcex Tabno B Te4eHne ogHoro

LKA M3BMEPEHUN.

dopmaTHas CTpoka
WHdopmauus, otobpaxaemasn Ha Tabno (TekcT, pasmep wpudTa 1 T.N.) onpegenseTcs hopmaTHON CTPOKOM
BBOAMMOMW nonb3oBarteneM. dopMaTHasa CTpoka COAEPKUT NPOM3BOSbHYIO MOCNeA0BaTENbHOCTb CReayoLLmnX
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C/MBOIOB:
1. Lndbpbl M cMMBOIbI NAaTUHCKOro andasuTta.

2. yl'lpaBJ'IFlIOLIJ,Me CTPOKMN. yl'lpaBJ'IFlIOLIJ,aH CTPOKa Ha4YnHaeTcd C CMMBOIia «\». Camu ynpasndawowme CTpokn Ha
9KpaH He BbIBOOATCA, OHU NULLb yCTaHaBnBakoT d)opmaT 0T06pa>|<eH|/|;| nocnenywwmnx CMMBOJIIOB,
YKa3aHHbIX B CTPOKe. CNMUCOK YyNpaBnstoWwmx CTPOK:

Crtpoka OnucaHue
\n MepeBop cTpoku. BbiBoA mocrneayowmnx CUMBOMOB C HOBOW CTPOKM — OT NEBOro/npaBoro Kpasi akpaHa B
3aBMCUMOCTU OT BbIpaBHUBaHUS.

\0 Pa3wvep wpudrTa: 8

\1 Pasmep wpudTa: 12

\2 Pa3wvep wpudTa: 16

\3 Pasmep wpudTa: 24

\4 Pa3mep wpudTa: 32

\\ BbiBOA cumBona «\»

3. NepemeHHble. [epeMeHHble NpeAHasHavyeHbl AN BbiBOAA 3HAYEHUN N3MepPUTENbHbIX KaHasoB
peructpatopa. [lepemeHHas B CTpoke HauyMHaeTcsi ¢ cumBona «%». dopmaT ykazaHusi nepeMeHHON

crneayrouwmn:
Mo3unuus 1 2 3 4 5 6
Cwumeon % - w .p channel index
Cop,ep»(aHme cumBon «%» CAMBOIJT «-» 4yucrno CUMBOIT «.» U CMBOI 4yuncro
4yncno
OnucaHune NpuU3HaK BblpaBHMBaHNE Konn4ecTtBo Konn4ecTtBo TN KaHana MHOEeKC KaHana
nepemMeHHomn 3HayeHus no oTobpaxaembix | oTobpaxaemMbix
npaBoMy Kpato paspsiaoB 0o paspsi4oB nocne
[ecATUYHOMN [eCcATUYHOMN
3anaTon 3anaTon
Hanuune obazaTenbHO onunoHarnbHO onunoHarnbHO onunoHarnbHO obazaTtenbHO obsasaTtenbHo
CUMBOIbI, KOAUPYIOLLIME TUM KaHana B no3uunn 5:
CvmBon OnucaHue
a 3HadeHMe  aHanoroBoro  Bxoga  (AB/AM/ABIM/YB/MB).  Hymepaumss  kaHanoB — mnget
nocnegoBaTtersibHO, B NopsaKke X hrsnmyeckoro pacrnosnoXeHus B permctpaTope.
e 3HadeHuMe aHanoroeoro Bbixoaa (AE)
d 3HadeHue guckpeTHoro Bxoaa (AB)
r 3HadeHune guckpeTHoro Bbixoga (P/C)

[ns BeiBOAa Ha Tabno cumeona «%» B hopMaTHOW CTpoke crieayeT BBOAUTb « % %».

[pumepbl OPMaTHOM CTPOKM:

OTobpaxeHune

CTpoka
P Ha Tabno

Onucanwne

\01\1%a1 ’7

YcTaHoBKa pasmMepa wpudgTa — 8.
BbiBoa UMdpbl «1»,
L YcTaHoBKa pasmepa wpudgta — 12,

BbiBoa 3HaueHus kaHana AB1 (konnyecTBo pa3psigoB 4o/nocne 3ansTton
onpefensieTcs HacTpovikon kaHana AB1).
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OtobpaxeHue
Ha Tabno

\OA%.1a1 kPa\nB YcTaHoBKa pasmMepa wpudgTa — 8.

%.0a2 kPa BbiBog cumBona «Ay.
BbiBog 3HayeHus kaHana AB1 (KonnuecTBo pa3psgoB nocne 3ansatomn -
1).

BeiBog cTpokn «kPax.

[MepeBog CTpoKM B Ha4arno.

BeiBog cumBona «By.

BbiBoa 3HaueHus kaHana AB2 (KonuuecTBo pa3psaoB nocrne 3anstom -
0).

BbiBog cTpoku «kPay.

Crtpoka Onucanve

5.7.1 HacTtpowuka Tabno

lMepBoHauyanbHas HacTpowika ceeToanoaHoe Tabno «PybuH» BknoyaeT criegyrolwme onepaumu:
1. ycTaHoBKa CKOpPOCTM CBA3U ¢ Tabno no uHtepgency RS-485;

2. ycTaHOBKa yHUKanbHoro agpeca 1abno B cetn RS-485;

3. ycTaHoBKa sipkocTu Tabro.

Mopsgok nepBoHavanbLHOW HACTPOKWKKN Tabo:
1. MNodKno4YMTb K KOMMBIOTEPY C MOMOLLLIO MHTepderica RS-485 (RS-232).

2. B rmaBHOM OKHe NporpaMmbl B MeHIO "Pe2ucmpamop” Bbibpatb NyHKT "MMapamempbi mabno”. B okHe
BeecTM COM-nopT K KOTOPOMY NoaxntoveHo Tabno, CKOPOCTb CBA3M, agpec Tabno B cetn RS-485 u HaxaTtb

OK.
x

—TapamMeTpel COBIHMHEHHA
Mopr [COMT |
=~

CropocTe I 115200

. =l
Anpec ycrpolicTea |1 —

CKaHHPOEATE CETE |

k. OTrieHa |

2.1. B cnyyae, ecnu ckopoCTb CBA3U U/unu agpec Tabno He U3BECTHbI CneayeT BOCMNONb30BaThbCs (PYHKLUMEN
CKaHWPOBaHUA CETU - HaXaTb KHONKy "CkaHupogamb cemb"; B okHe BBeCcTM COM-nopT; ranoykamm
OTMETUTb BCE BO3MOXHbI€ CKOPOCTU; BBECTU HaYanbHbIN 1 KOHEYHbIN aapec N HaXaTb KHOMKY
"CkaHupoeamb cemsb". [10 OKOH4YaHUK NpoLecCa CKaHMPOBAHUS B CMIMCKE HANOEHHbIX YCTPOWUCTB
BblbpaTbh Tabno n HaxaTb OK.

3. B okHe "MapameTpbl Tabno":

3.1. Ansa yTeHna TekyLLero 3HaYeHns apkocTy Haxmute "fMpoyumamsb”.

3.2. [insa 3anucu B Tabno HOBbLIX 3HAYEHWI SSPKOCTN, CKOPOCTM CBA3W U afpeca YCTaHOBUTb HOBbIE 3HaYEHUS
B COOTBETCTBYIOLLMX MOMSAX AManora n HaxXMnTe KHomnky "3anucams”. HoBble 3Ha4YeHMs 9pkocTy,
CKOPOCTU CBA3M M agpeca BCTYNAT B CUNY cpasy Nocne OKOHYaHUs 3arnucu.
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NapameTpel Tabno El

~oTobpakeHHE
ApKocTE 26
| |
iCEASE
CKOpOCTE I 115200 j
AApEC YCTPORCTES |1 :II

ﬂjD'—IHTaTbl JanHcaTe | Belxog |

6 OTtobpaxeHue

OTobpaxxaeMble perucTpaTopoM Ha 3KpaHe AaHHble crpynnupoBaHbl B T.H. "CTpaHuub!”. B 3aBrcumMocTu ot
MOZEenu perncTpatop umeet Ao 8 ctpaHul, oTobpaxeHus; Kaxaas cTpaHuua no3sonset otobpaxatb 40 16
3HaveHun. [JononHUTenbLHO NpegycMoTpeHa oTAenbHasa cTpaHuua ans otobpaxeHnss B YUCNoBoM Buae Ao 32-x
3HaveHun - cTpaHuua "Tabno".

MepeknioveHne mexay cTpaHuLamMmn ocyLLECTBNSETCS ONepaTopoM BPYUHYIO C KnaBmaTypbl MMbo no ycraBke
(oencteue "CtpaHuua N").

6.1 CtpaHuua

[aHHble Ha cTpaHuLe oTobBpaxatoTcs B cneayoLLmx Buaax:
TpeHA.

Lkana.

Yncnosble 3HAYEHMS.

Tpeng + Wkana.

Lndepbnart.

MHemocxema.
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CF61.CFG - RConfig =10 x|
daiin  Permctpatop [paeka Cnpaeka |
@ ] | [El MPOYMTETE KOHBHMYDALKED M3 PEFHCTRATORSE [ﬁ 3anMcaTe KOHBHrYpaLHi B PErHCTRaTop | 74 HMzmepeHne
Peructparop M5
K.aHank EH.U.ITDEH.IJ.+LIJKEJ'IE =] TII'EHD.I pasnencHel ¥ | Komposate &

- AHANOMOBEIE EXOAE

H & ¥

Ao OBLIE SO EII'IIZIEIEFJ'IEHHEIFDDHSDHTEU'II:-HD j DHI'—IEDHI:-IH j Peqartop

- JIMCKPETHRIE BXO0EI DanaHHEITemnepa‘rgpa M FHEMOGEE B
e st | o v arpons] 13 Moo 3

- CypettaaTiopkd [Ch]

- Taimepsi (T) e K.aHan Ll ger T onwKHa Huz Bepw =

- PacnucaHuqe 1| &B30 TownM=l) [ 11 0.0 20.0

’;"E;"“ 2 (481 frowen Mot ra. (DD : 0.0 200

- Tafno
Orofpasee 3 |ABZt Toww N2 . [ 3 0.0 20.0

 Crparmia T 4 | 281 repenan ra... [N

- CTpandua 2

- Crpaiua 3 § | OB2 (nepenan ra... (RN —

- CTpaHmMua 4 E F L 1

~ Crparia 5 7 P2

- CTpanyua B

- CTpamiua 7 8 P3 I

- Crpanus 8 3 P4 —

- Crpanuua ''Tatno 10 et
AW ME HaCTpokikK - LI
ARTHEHBIE COORTHA

I 4

Puc. 5. MapameTpbl cTpaHULbI 3KpaHa

[ns Kaxgon cTpaHuLbl UMEKTCS CneayloLme napameTpsbl:

1. Bug - ocHoBHOW Bug oToOpaxkeHus Ans 4aHHOW CTpaHULbI.

2. TpeHA - pasgenbHbli UM COBMELLEHHbIN.

3. HanpasneHue TpeHga/wkansl - FOpU3oHTanbHO UIu BEPTUKabHO.

4. ®OoH TpeHOa/uMCNOBbIX 3HAYEHWUI - YEPHbIN NN 6enbin.

5. KonnyecTBo geneHun ceTkm (Mo ocx curHana) Ha TpeHae.

6. MacwTab TpeHaa no ocu BpeMeHu.

7. OnucaHune cTpaHuLbl - BLIBOAUTCA B 3arosfioBke pexuma "MiamepeHue”.
8. Cnncok oTobpakaemblX 3HAYEHUIA.

B cnucok oTobpaxkaeMbix 3HAYEHUIN OIS KKA0ro 3HaYEHUs1 cneayeT BHECTU CrieAyroLIne AaHHbIe:

1. KaHan - ucTo4HmK oTobpaxaeMoro 3Ha4YeHusl.

2. LiBeT uncna/tTpeHga/wikansi.

3. TonwwmHa nuHuM npu oTobpakeHnn JaHHbIX Ha TpeHae - 3HadeHue oT 1 go 5.

4. HmwkHee n BepxHee 3Ha4YeHne ansg MmaclitadbrpoBaHus 3HAYEHUS NMPU OTOOPaXXeHMs Ha TpeHae, LKane u
undpepbnarte. 3HauyeHus cnegyeT BBOAWTDL B eQUHULLAX U3MEPEHWS KaHana - UICTOYHUKA.

[ns konupoBaHWst HACTPOEK TeKyLLen CTpaHuLbl B Apyryto Haxxmute "Konuposamb 8" 1 ykaxute Homep
CTpaHuLbl.

Bup oto6paxeHusn "TpeHg"
[aHHble oTobpaxatoTest Ha rpaduke — no ocu abeLmce — Bpemsi, No OCY OpAMHAT — 3Ha4YeHWe curHana.
MpepycMoTpeHa BepTHKanbHas v ropusoHTanbHasi OpueHTauust TPeHO0B.
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[aHHble aHanoroBbIX kKaHaNoB NpeacTasneHbl B BUAE NUHWI, oTobpaxatowmx dopMy curHana. Kaxagein kaHan
— B cBOeM MacwTtabe. MacwTtab otobpaxeHus curHana 3agaeTcsa B HACTPONKax MHAMBUAOYaNbHO AN KaXaoro
kaHana (napameTpbl «Hu3» n «Bepx»).

HaxHble guckpeTHbIx Bxodos (B) v Beixogos pene (P, C) npeacraeneHbl B BUAE BPEMEHHbIX JIMHUA aKTUBHOIO
COCTOSIHMS Ha OTAENbLHOM TPeHAe BHU3Y 3KpaHa. AKTMBHOE COCTOsIHME (pene 3aMKHYTO Wi BbICOKUN
NorM4eckunii ypoBeHb) NMHUS TpeHaa oTobpaxaeTcs B BUAE LUMPOKOW NOMOCkl COOTBETCTBYOLWEro LBeTa. [Ans
HEeaKTMBHOIO COCTOSAHUSA (pene pasoMKHYTO UMM HU3KWUI NOrMYEeCcKniA YpoBeHb) NMHNS TpeHaa oTobpaxaeTcs B
BWAE Y3KOW NOnocsl.

JononHutensHo oTobpaxaroTcs TEKYLUME 3HaYEeHMS CUrHanoBs B LMPOBOM BUJeE.

Bug otobpaxeHus "LLkana"
[aHHble oTobpaxalTcs Ha UHONBMAYANbHOW LIKane Ans KaXaoro kaHana (ToNbKO JaHHbIE aHamNoroBbIX
BX040B). [1ononHMTenbHO 0TobpaXalTCs TEKYLLME 3HAa4YEHMS CUrHaroB B LincbpoBoM BUAE.

Bug oto6paxenusa "Tpeng+llkana"
[aHHbIN pexum oTobpaxeHus asnseTcs kombuHaumen BuaoB «TpeHa» u «LWkana» Ha ogHOM 3kpaHe.

Bup otobpaxeHusn "HucnoBble 3Ha4YeHnA"

OTo6paxaeTcs TekylLlee 3Ha4YeHne curHana Ans Kaxaoro kaHana, MMs KaHana, eaAuHULbI U3MEePEHNS, TUM
BbIOOPKM 1 Nepuop, 3anncuy a Takke MHAMKATOPbl COCTOSIHWS YCTABOK HA JaHHOM KaHare (akTuBHas ycTaBka
oTobGpakaeTcsa 6enbiM WpPUPTOM Ha YEPHOM (DOHE).

Bug oto6paxenus "Uudcdepobnart”

[aHHble aHanoroBbIx BX0A0B/BbIXOA0B O0TOOpaxatTcsa Ha cTpenoyHoMm LndepbnaTte. Macwrtab oTobpaxeHus
CUrHana 3agaeTcqa B HaCTpOI7IKaX nHanBuayanbHO ONA KaX40ro KaHana (napameprl «Hwna» n «Bepx»).
,D,OI'IOJ'IHI/ITeJ'IbHO 0To6pa>|<a10Tc;| TeKyLne 3Ha4eHna curHanos B Ll,l/ld)pOBOM Buae. ,D,J'Iﬂ kaHana c no3. Ne1 B
cnucke CKOHd)I/IprVIpOBaHHbIX KaHanoB ansa 0To6pa>|<eH|/|;| Ha D,aHHOI7I CTpaHuue gonosfiHNTenbHO BbiIBOAUTCA
wkana. Ha Ll,l/ld)ep6l'laTe 0To6pa>|<a10Tc;| OTHOCUTESIbHbIE YPOBHM YCTAaBOK B BUAE TPEYroJsibHbIX METOK
onpefeneHHoro useta (B 3aBUCUMOCTY OT TUMNa YCTaBKu).

Bug otob6paxeHunsa "MHemocxema"

Bug otobpaxeHus "MHemocxema" npegHasHayeH anst oTobpakeHns gaHHbIX B BUAE YNCOBbIX 3HAYEHUN,
LKan, TPEHO0B U T.4. pa3MELLEHHbIX Ha 3KpaHe B nopsiake, onpeaensieMom nonb3oBarenem, Ha oHe
YCNOBHOIO CXEMaTM4eCcKoro n3obpaxeHms TEXHONOrMYECKOro npotecca.

Mpouecc co3gaHna MHEMOCXEMbI BKITOYaET ABa aTana:

1. CosgaHue oHoBOro n3obpaxeHmss MHEMOCXEMBbI.

2. PasmelueHne auHamMmmn4eckmnx anemMeHTOB - YACIOBbLIX 3HAYEHWI, LKA, TPEHAOB M T.4.

CospgaHune 1 pegakTMpoBaHMe MHEMOCXEM NPON3BOANTCS BO BCTPOEHHOM pedakTope MHemMocxeM. [1ns BbizoBa
pefakTopa HaXXMuTe Ha KHomnky "Pedakmop MHeMocxeMbl".

EJ [Bva oTobpaxeHus "MHeMocxema" NpucyTCTBYET B CrieyHoLLmMX MOdeNsaxX PerMcTpaTopos:
* OnmeTpo-BndP-104K (MO pernctpatopa HaunHas ¢ Bepcum 2.1.101.0);
* OnmeTpo-BudP-M7 (MO peructpatopa HaunHas ¢ Bepcumn 2.1.101.0).

Co3zpaHue poHOBOro nsobpaxeHusi MHeMOoOCXeMbl

B kauecTBe hOHOBOIO M300paXKEHUS MHEMOCXEMbI NOOXOAUT U3obpaxkeHne, co3gaHHoOEe B Nl06OM
rpacuyeckom pegakrope.

Pa3mep coHoBoro nsobpaxeHus:

* OnmeTpo-Bn3P-104K: 800 nukcener no ropmsoHTanu n 568 nukcenemn no BepTukan;

* OnmeTpo-BndP-M7: 600 nukcenern no ropu3oHTanu 1 768 nukcenen no BepTukanu.

Pa3smellleHne AMHaAMNYECKUX 3rIeMeHTOB

,D,I/IHaMI/I'-IeCKI/Ie AneMeHTbl MHEMOCXEMbI nNpegHa3HavYeHbl AnA 0T06pa>|<eH|/|;| n3mepaembixX BENMNYNH B
pas3nnyHbIX BUAOAX. I'Iepequb 3NeMeHTOB, X NoJioXXeHne Ha MHeEMOoCXeMe, LLUNPUHY, BbICOTY U Apyrne
napamMeTpbl 3agaeT nofib3oBaTesnb Npu co3gaHnMn MHEMOCXEMbI.

MHemocxema MoxeT cogepxaTb cnegywwne 3neMeHTbl:
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1. 3Ha4eHue - oToOpaxaeTcs Tekywee (MrHOBEHHOE) 3Ha4YeHMEe BbIOPaHHOMO kKaHana B YACITOBOM BUAE.

2. lkana - otobpaxaeTtca Tekyliee (MrHOBEHHOE) 3Ha4YeHne BbIOpaHHOIo KaHana B BUAE NPSMOYronbHOM
LKanbl.

3. Uudbepbnar - otobpaxkaetcs Tekyllee (MrHOBEHHOE) 3Ha4YeHNe BbIGPaAHHOro KaHana Ha CTPesioYHOM
undpepbnare.

4. TpeHA - oTobpakaeTcs COCTOSAHME OOHOMO UM HECKOJSIbKUX KaHarioB Ha rpadouke.

5. YcTaBka - oTobpaxaeTcs coCcTosiHME BbIOpaHHOW YCTaBKM B BMAE 3aKpaLLEHHOro NpsiMOYroribHUKa.

[na mHemMocxeMbl AEUCTBYIOT CriefyloLLne orpaHnYeHns:
1. OrpaHuyeHre No CyMMapHOMY KONUYECTBY AUHAMUYECKUX SNIEMEHTOB HA MHeMocxeMme - 128 wiT.
2. OrpaHu4eHune No KoNM4ecTBY AMHAMUYECKMX ANIEMEHTOB HA MHEMOCXEME AN KaXA0ro Tuna oTAenNbHO:
2.1. 3Ha4veHue - 32 wr.
2.2. lWkana - 32 wr.
2.3. Undpepbnat - 12 wr.
2.4. TpeHa - 12 wr.
2.5. YcTaBka - 64 wr.
3. CymmapHasi nnowab AMHaMU4ecKux a1eMEHTOB Ha MHEMOCXeMe HE JOIKHA NpeBbILaTh:
* OnmeTpo-BndP-104K: 800*568=454400 nukcenewn;
* OnmeTpo-BudP-M7: 600*768=460800 nukcenein.

6.1.1 PepakTop MHeMoOcCXeMm

OkHO pegakTopa MHEMOCXeMbI (pUC. 6) COAEPXKUT CNeayoLmne 3rIEMEHTbI:

[Il_ MHeMocHeMa - cTpaHyua 1 (TemnepaTypa MA) _ Ol x]

MHemocxema Bwa [paska 2nemedHTbl  Cnpaeka

(2] 3nauerme [in] Wkana 8 Tpena () Updeptnat @ ¥eTaeka

+3Haqe... AEL (Toukk M2L ...
IHaue... ABZ (b Todkk NIZ ...
Wkana  ABZ (b Todkk MNEZ ...

3Haue... AB4

Wrana  AB4 p?
3Haue... Pl AB1 (ToukK
Uhkana Pl RIFA s m e

TpeHa  ABL; CTpaHkua M2...
lkana ABL (Toukk MN21L ...
3Haue,.. ABL {Toukm MWoLr..,
IHaue... ABG(E Todkk MEa)
IHaue,.. ABLOCE TodkW WD,
IHaue... AB (L Todwkk M99
TpeHn  ABS; CTpaHkua Me...
Wkana  ABL {Toukm W2l ..,
lWkana  ABIOCE Todek ME...
Wkana  ABT (b ToukK NET)
Wkana  ABS (b Todwkk N2S)
lkana ABG (E ToukH MNEE6)

A2
m ﬁE}E\(t TOUKH

AnA crpastk HaxmaTe F1 119, 24 |16, za(3@ = 700 |BODxSeE g
Puc. 6. Pegaktop MHEMOCXEMbI

. MeHto pegakTopa ¢ naHenbto 6bICTPOro 4ocTyna.

. Cnncok anemeHToB, NPUCYTCTBYIOLLUX HA MHEMOCXEME.

. Mpadunyeckoe n3obpaxeHme MHEMOCXEMbI, cogepXallee hOHOBOE N306paxkeHne N AMHaMmnyeckne
3MNEeMEeHTbI.

4. CTpoKa COCTOSIHMS - COOEPXKUT KoopAMHaThl Kypcopa MblLLW; KOOpAWHAaTLI U pa3mMep BblIOPaHHOIO 3f1eMEHTa;

pasMep MHEMOCXEMbI B MUKCENSX.

-\ -l--\ ht

WN —
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MeHto pepakropa
MeHto "MHemocxema" coaepXXnt KomaHabl aAns padboTbl ¢ MHEMOCXEMOM

KomaHna OnucaHue

Oumnctutb Ounctutb (*)OHOBOG |/|306pa>|<eH|/|e M ynanutb BCe€ AMHaAMU4YECKNE 3N1eMEeHTbI
MHEMOCXeMbI

"®OoHOBbLIN pUCYHOK" -|YcTaHOBUTL hOHOBOE U30bpaxeHne MHEMOCXeMbI 13 dpanna.
> "3arpysunTtb 13

anna"

"®OHOBbLIN PUCYHOK" -]3anunTb CNNOLUHBLIM LBETOM POH MHEMOCXEMbI.
> "3anuTb

CNMOLWHbIM LIBETOM"

Bbixoa Bbixoa 13 pegakropa MHEMOCXEM

MeHio "Bua" coaep)XuT kKomaHabl Ans ynpaBnieHns oToopa)keHnem 3nemMeHToB Ha MHEMOCXEME.

KomaHpa OnucaHue

OnemeHTbl BkntounTh/BLIKMIOYNTL OTOBPaXKEHWNE AMHAMUYECKMX SNIEMEHTOB Ha rpadhnyeckomM
n3obpaxeHnm MHeMocxemsbl (puc. 6, nos. 3).

MeHto "lMpaBka" coaepxmnT KomaHabl Ansg paboThl CO CMUCKOM 311IEMEHTOB.

KomaHnpa OnucaHue
OTMEHUTb OTMeHa nocrnegHero BbINONTHEHHOTO AEeNCTBUS
BepHyTb BosBpaT pe3ynbTaTtoB OTMEHEHHOTO AENCTBUS
BoblpesaTb YpananeHue BolGpaHHOro anemeHTta B 6ydep obmeHa
KonunpoBaTtb KonnpoBaHue BbIGpaHHOro anemeHTa B 6ydep obmeHa
BctaButb BcraBka anemeHTa us 6ycepa obmeHa
Ypanutb YaanuTb BolOpaHHbIA 31EMEHT N3 MHEMOCXEMbI

MeHto "OnemeHThl" coaepXuT kKoMaHabl Ansg paboTsl ¢ AMHAMUYECKUMU 3NeMeHTaMU Ha MHEMOCXEME.

KomaHnpa OnucaHwue
3HayeHue [Job6aBuTb anemeHT "3HavyeHne"
Lkana [JobaButb anemeHT "LLkana"
TpeHg [ob6aBuTb anemeHT "Tpeng"
Undepbnar [ob6aBuTb anemeHT "Lndepbnat”
YcTaBka [JobaBuTtb anemeHT "YcTaBka"
CospgaTb Konuto [o6aBnTb kONMO BbIGPAHHOIO 3reMeHTa
N3meHnTb N3meHnTb napameTpbl BbIGPAHHOIO 3rIEMEHTa MHEMOCXEMbI

CnuncokK 3nneMeHTOB MHEeMOCXeMbl

Bce guHamu4yeckme aneMeHTbl, NPUCYTCTBYHOLUME HA MHEMOCXEME, NPeACTaBMEHbI B cnvcke (puc. 6, nos. 2). B
nepBoO KONOHKEe OTOOpaXkaeTcs TUM 3fieMeHTa, BO BTOPOW - ero napameTpsbl. [1onoxeHne anemeHTa B cnucke
MOXXHO M3MEHUTb C NOMOLLbIO KOMaHA "Beepx” n "BHU3", AOCTYNHbIX U3 KOHTEKCTHOINO MEHIO 3fIEMEHTA.

pachmyeckoe n3odbpaxeHne MHEMOCXeMbI

"paduyeckoe nsobpaxeHme MHeEMOCXeMbI (puc. 6, No3. 3) cogepxunt oHoBoE n3obpaxkeHne u oUHaAMn4eckme
3NeMeHTbl pedakTupyemMon MHeMocxeMbl. [1onoxeHne aneMeHToB Ha MHEMOCXEME onpeaenseTcs
KOOpAMHAaTOW NIeBOro BEPXHEro yrna anemeHTta (napameTtpbl X 1 Y). Hayano otcyeTa KoopAMHaT MHEMOCXEMbI
pacrnonoXeHo B NeBOM BepXHEM yrny. Pasmepbl aneMeHTa 3a4atoTcs ero LWMPUHOW U BbICOTON.

¢ [Inga Bbibopa anemMeHTa HaXXMUTE Ha HEro NeBow KrnasuLlen Mbilin. BeibpaHHbIN anemeHT obo3HavaeTca
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pamKol € YeTblpbMs KBagpaTamu No yrrnam.

¢ [1na nepemeLleHns BbIBpaHHOro arnemMeHTa B npegenax MHEMOCXEMbl HAXXMUTE Ha HEro NeBOK KnaBuLwen
MbILLW N NEPEMECTUTE B HY>KHOE MECTO.

¢ [Ina nsameHeHUsa pasMepoB ArieMeHTa HaXMUTe Ha Nobyo CTOPOHY (MK Yron) anemMeHTa NeBon KnaBuLLen
MbILLW NOTAHUTE 3a Kpan.

o [1BOMHOW LLIENYOK F1EBOK KraBULLEN MbILLIWN HA 3rieMeHTE OTKPbIBAeT OKHO C NnapaMeTpaMu arieMeHTa.

B cnyyae, ecnv oavH aNeMeHT NOSIHOCTBLIO UITM YaCTUYHO NepeKpbIBaeT APYrow, TO NOPSiA0K OToBpakeHus

3MNeMeHTOB 3aaeTcs ero NosIoXKEeHNEM B CMIUCKE - BEPXHWE 3TIEMEHTbI BbIBOAATCSH NMOBEPX OCTalbHbIX.

PoHOBOE U30OpaKeHne MHEMOCXEMbI

3apatb (hoHoBOE M30BpaxeHne MHEMOCXEMbI MOXHO CreayoLwuMm cnocobamm

1. BctaBuTb nsobpaxkeHue 13 ganna. [Ang atoro Hy>xHo B MeHto "MHemocxema" BoibpaTth "PoHo8bIl
pucyHok" -> "3agpy3ums u3 ¢hatisna” v ykasatb pann - UICTOYHUK n3obpaxeHus. Noagaepxusatorcs
OCHOBHbIe chopmaThl rpadmueckux dawnos - BMP, JPEG, GIF, PNG, EMF. Jonyctumble pa3mepsbl
n3obpaxeHus ykasaHbl HWxe. I3obpaxeHune, numetoLliee 6onbLUMI pasmep, Npu BCcTaske byaet
aBTOMaTunyeckn obpesaHo.

2. BctaBuTb n3obpaxeHne ns 6ycepa odbmeHa Windows - Beibepute komaHay "Becmaeumb” 13 MeHI0
"MpaBka".

3. 3apaTtb OQHOTOHHYIO 3anmBky B MeHIo "MHemocxema" BolbpaTh "®oHoebIl pucyHOK" -> "3anumsb
Cr/IOWHbLIM 4yg8emom" 1 ykasaTb LIBET 3anuBKu.

Paamep boHOBOro n3obpaxkeHus:
* OnmeTpo-Bn3dP-104K: 800 nukcenei no ropmsoHTanm n 568 nukcenen no BepTUKanu;
* OnmeTpo-BndP-M7: 600 nukcenen no ropu3oHTanu n 768 nukcenen no BepTukanu.

AnemeHT "3HavyeHue"

MpeagHasHaveH s oTobpaxeHus Tekywero (MrHOBEHHOrO) 3Ha4YeHUs BbIBpaHHOIO KaHarna B YUMCITIOBOM BUAE.
[lns aHanoroBbix BXOAOB U BLIXOAOB OTOOpaxaeTcsi YncnoBoe 3HaveHue ("neperpys” nnm "obpbis" ons
COOTBETCTBYHLLEro COCTOSAHMSA). [ cymmaTopoB oToOpa)kaeTcs Tekyllee 3HavyeHne BelGpaHHOro cymmaropa.
[nsa OncKpeTHbIX BXOOOB M BbIXOA0B 0TODpaXKaeTcs COCTOsAHME - "pa3oMKHYTO"/"3aMKHYTO". LIBET TekcTa u
doHa 3agaeTcs Anst Kax4oro aneMeHTa nHauesmgyansHo. Pasmep wpudTta BoibnpaeTca aBToMaTUYeCKM B
3aBMCMMOCTU OT LUMPUHBI 1 BbICOTbI 3NIEMEHTA.

x

x||:|

v||:|

LLHpkHa |1IIIIII

BricoTa |1IIIIII

F.aHan I.ﬁ.Bl [TodkH M1 raza He Bribop |

LEeT TekCTa || |j
LeeT dora | IEG— ~ |

Ok OTHEHS |

AnewmeHT "LlLkana”

MpenHasHaveH ons otobpaxeHus TekyLlero (MrHOBEHHOr0) 3Ha4YeHUs BbIGpaHHOro kKaHana B Buae wkansl. [Ang
aHanoroBbIX BXOAOB W BbIXOAO0B, a Takke CyMMaTOpPOB 3Ha4YeHMe oTobpaxaeTcs B BUAE 3aKpalleHHOro
NPSIMOYroribHKKa, pa3Mep KOTOPOro paccYnTbiBaeTCs B NPOMNOPLIMOHANbLHO 3aaaHHbIM napameTpam "MuH.
3HaveHue" n "Makc. 3HayeHue". LiBeT wkanbl 3agaeTca Ansa Tpex cuTyauuia:
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1. yCTaBKU He aKTUBHbI - "HOpPMarbHOE" 3Ha4YeHue,
2. akTuBHOCTb ycTaBok (B, H, CB, CC) - "npegynpexaeHue",
3. akTmBHOCTb ycTasok (BB, HH, O6pekiB) - "aBapus”.

3HaveHus AONCKPETHbLIX BXOO0B U BbIXOO0B 0To6pa>|<a+0Tc;| B BMAe NMoJIHOCTbIO 3aKpaLIJeHHOI7I LKanbl And

COCTOSIHMS "3aMKHYTO".

AnemeHT "TpeHg”

x|n

~r|n

LLkprHa |1IZIIII

BreicoTa |1IZIIII

x|

F.aHan IABZ [t TodkK W22 sdafj BriGop |

[MHH. 3HaYeHHE IEI

Makc, 3HaHEHHE |2III

CPHEHTAUMA IFI:IIZIH3I:IHTEIJ'II:-HI:I TI

Haqano oTcHeTa IKpaﬁ hd I

LEeT wkans UgeT doHa

HopraneHOe I I
-~
SHaYEHHE

MpeAynpesaeHHe
(vcTaeka B,H) 1=

b
(veranka BB, HH, Ofnooy | I ~| | EE— - |

Ok OTHEHS |

39

MpepHa3HayeH Ans oTobpaxeHUsi COCTOSIHUSA OAHOIO I HECKOSbKUX KaHamoB Ha rpadomke. [ns BbiGopa

KaHanoB Ans otobpaxeHus Ha rpadmke criegyeT BolopaTh cTpaHuuy (napameTp "CTtpaHuua") ns kotopon
OyaeT B3siTbl HACTPOWKN TPEHAOB 1 MacLITabd oTobGpaXkeHNs No ocu BpeMeHW. 3aTeM B CNUCKE TPEHA0B

ranoykon OTMeTUTb Te TPEeHbl, KOTOpPbIE HY)KHO BbIBOAWTL Ha rpadhmke.
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Wkana x|

s |I:| PoH Iqeprlﬁ j

¥ |I:| Pk II:DE:MELIJ.EHHblﬁ j
LLMpkHa |1IZIIII CIPHEHT ALKA Iru:upH3u:|HTam:.H|:| j
BhicoTa |1IZIIII Kon-so0 aAeneHnA IE-

Le

CTpaHHLa INE‘S (TemnepaTypa MMAY [30 cek, ]

K.aHan | 0ToBpakeHHE | ONHCaHHE | =

[ags 0... 20 majcek b Toukk NE3

..ﬁ.Bl 0. Z0kMa To4kH N21 rasa Ha Belxoae

.ABE 0... 20 krc¥omz etk b Todkk N9Z sdafj asdf

.,.'J,Bl nepenaa ras-ras

.,.'II,BE Nepenaa rasa Ha Belxoae

B[ Jr1 -

O

- ﬂ
04 OTMEHS

AnemeHT "Unceponar”
MpepHasHayeH aAns oTo6paeHusl TEKYLLEro (MrHOBEHHOIO) 3Ha4YeHMs1 BbIOpaHHOIo kaHana Ha CTPEeNio4YHOM
umdgepbnare. MacwTtab oTobpaxeHns curHana 3agaetcd B napameTtpax "MuH. 3HavyeHne" n "Makc. 3HadeHune".

x

x|n

~.f|n

LLkpHHa |1IIIIII

BricoTa |1IIIIII

F.aHan IF'.BIZ (t raza Ha Eblx0AE Bribop |

MHH. 3HaYeHHE IEI

Makc, 3Ha4eHHE IZIZI

Fon-eo AeneHHiA IS

LgeT wrank! |_ =l
UgeT thoHa Iﬁenblﬁ j

Ok OTHEHS |

AnemeHT "YcTaBka"
I'Ipep,HasHaqu ana OT06pa)KeHI/1$| COCTOAHUNA Bbl6paHHOI7I yCTaBK/ B BNAE 3aKpaLUEeHHOro npAamMoyrosibHuKa.
LlBeT 3aKpackun And akTMBHOIo 1 He akKTUBHOIo COCTOAHUA 3a4aeTCca Nonb3oBaTenem.
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x

% fo
¥ fo
LLkprHa |1IIIIII
BeicoTa |1IIIIII
F.aHan IABI [TodkH M21 raza He Bribiop |
¥CTaBKa IN';'1 (BE) j
He akTHEHDE AETHEHOE
COCTOAHHE COCTOAHHE

LEeT TEKCTA || |j || |j
LieeT doria | I~ | | E— - |

Ok OTHEHS |

6.2 CrpaHuua "Tabno"

CTtpaHuua "Tabno" npegHasHaveHa ans otobpaxeHus ot 1-ro Ao 32-X TeKyLMX 3HAa4EHMIN KaHarnoB
peructpartopa B uucrosom Buge. CTpaHuua opraHM3oBaHa B Buae Tabnuupbl u umeet 4 ctonbua u 8 cTpok. B
nobown ssuerike MOXXHO BbIOpaThb kaHan ansa otobpaxeHus. Ecnu B CTpoke 3anosiHEHbl HE BCE SA4YENKU, TO
pasMep siyeek aBToOMaTU4ecKkn MacutabupyeTcs AN 3anofHEHMS Ha BCIO LUMPUWHY 3KpaHa. [onHoCTbIo nycThle
CTPOKM Ha 3KpaH He BbIBOAATCS.

E] [Crtpanuua "Tabno" npucyTcTBYeT B CriedyoLmMX MOAensaxX percTpaTopos:
* OnmeTpo-BndP-104K
* OnmeTpo-BndP-M7

EJ [Ctpanuua "Tabno" npucytcTeyeT B O peructpaTopa HaumHas ¢ Bepcum 2.1.63.0

7 O6Lwwue HaCTpPoOMnKun

O6wme napameTpbl KOHUrypauum
1. MacwTab neHTbl — MaclwTab oTobpaxkeHus TpeHaa B pexunme «3anmncby:
* OnmeTpo-BudP, OnmeTtpo-BndP-M5,7: 12 cex/aenenne, 1, 2, 5, 10, 30, 60, 120 muH/geneHue;
* OnmeTpo-BndP-104K, OnmeTtpo-BndP-M7: 6, 30 cek/nenenue, 1, 2.5, 5, 15, 30, 60 muH/geneHne.

2. Mepwuog 3anuncu B, P — nepnog 3anncu 3HavyeHnin QUCKPETHbLIX BXOO0B W BbIXOO0B pesie BO BHYTPEHHIO

namsTh:
* OnmeTpo-BndP, OnmeTtpo-BudP-M5,7: 0.2 unu 1 cex;
* OnmeTpo-BndP-104K, OnmeTtpo-BndP-M7: 0.1, 0.5, 1, 2.5, 5, 15, 30, 60 cekyHg unu "HeT" (3anuch B
apXxvB OTKITHOYEHA).

3. DetekTop obpbIiBa — BKIIKOYEHME PYHKLMM 0BHapYyXeHns obpbiBa NUHUN NPU U3MEPEHUM CUrHANOB
Tepmonapbl (MPY N3MEPEHUN COMPOTUBIIEHUS] U TEPMOMETPA CONPOTUBNEHUST OYHKLNSI OBHapyXeHus
obpbliBa BKNtoYeHa Bceraa).

4. OnucaHune pernctpatopa — TeKCTOBasi CTpoka 40 23 CUMBOJIOB.

MapameTpbl MHTEepdenca CAN
1. MNMepuopg nepegaun AB, cek — MHTepBan BpeMeHu, Yepes KOTOPbIN MPOU3BOAUTCS Nepefaya 3HaveHum
aHanoroBbIX BXOA4oB peructpaTtopa B ceTb CAN (nepefatotcs 3HayYeHWsi TONbKO KaHarnoB, y KOTOpbIX
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BKrtodeH napametp « CAN Tx»).

2. MNMepwuog nepepayn 1B, cek — nHTepBan BpeMeHu, Yepes KOTOpbI MPOM3BOAMTCA Nepedada 3HaYeHUn
ANCKPEeTHbIX BXOA0B pernctpaTopa B ceTb CAN (MepeaaroTcs 3HaYeHNs BCeX BXOAO0B B OAHOW NOCHISIKE).

3. TanmayT nprema, cek — MakcMMarnbHOe BPEMS OXNOAHUSA 3HAYeHUs OT yaaneHHoro ycTporucTBea, no
NcTeyYeHnn koToporo cpabaTtkiBaeT ycTaBka «OOpbIB» B kKaHane, CKOHUIypupoBaHHOM Ha NpUEM 3HAYEeHUI
no uHtepdency CAN (yctaHosneH tun curHana « CAN»).

8 CuHXpoHM3aUuna BpeMeHU

PyHKLMA CUHXPOHM3aLUN BPEMEHU NpedHa3HayYeHa s yCTaHOBKM TEKYLLLEro BpeMeHW KOMMNbloTepa BO
BHYTPEHHME Yacbl pernctparopa.

dyHKUMA npegHa3HayeHa anst paboTbl C perMcTpaTopom, NoAKMYeHHbIM K MK ¢ nomoubo nHTepdericos
Ethernet unn RS-485/RS-232.

[nsi cMHXpPOHM3aUnn BpEMEHMU:

1. B rmaBHOM OKHe nporpamMmbl B MeHI0 "Peaucmpamop” BeiOpaTb NyHKT "YcmaHosumb epems”.

2. B okHe "Hacmpoliku nodknroyeHus1" BBeguTe napaMeTpbl NOAKIIOYEHMS K peructpaTopy 1 Haxmnte OK.
3. B cnyyae ycneLwHon CMHXpOHU3aLmMm nporpaMmma BblgacTt coobuieHune "Bpemsa cuHxpoHusnpoBaHo™.

9 Pexum U3amepeHune

Pexunm "M3amepeHne" npegHasHavyeH ans onepaTnBHOrO KOHTPOIS BbIMOMHEHHbIX M3MEHEHU.Pexunm
no3BonseT Bu3yansHo Habnoaate Ha MK Tekylime 3Ha4YeHUa n3MepeHHbIX BENUYNH (TONbKO B TOM Crnyyae,
ecnu peructpaTop nogkntoydeH K MK ¢ nomolsio nHtepdericos Ethernet unu RS-485/RS-232).

[nsa Bxopa B pexum "amepeHue" B rnaBHOM OKHE MporpamMmmbl HXXMUTE KHOMKY "U3mepeHue” (npu aTom
KOHUrypaums permctparopa gormkHa 6bITb NpeaBapuTensHO 3arpyxeHa B nporpammy).

[ns 3anycka nsmepeHusi Bbibepute nepuo oGHOBRNEHNst AaHHbIX (napameTp "lMepuod onpoca”) n HaxmuTe
"3anyck".
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