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YBegomsieHie 06 aBTOPCKUX
npaBax Ha NporpaMmMHoe
obecneyeHve

OnucbiBaemble B HacToAweM Pykosoactse npogyktel OO0 HIMO «TexHoKom» moryT copepatb
nporpamMmmMHoe obecrneyeHrie, XpaHsleecs B MOMYNPOBOAHVKOBON MaMATU WM Ha APYrux
HOCUTENSAX, aBTOPCKME NpaBa Ha KoTopoe npuHagnexat OO0 HIMO «TexHoOKom» nnm CTOPOHHUM
npounssoanTenam. 3akoHodaTenbcTBom Poccuiickot Geaepaummn 1 Apyrux cTpaH rapaHTUpyoTca
onpepeneHHble ncknoumtenbHole npasa OO0 HIMO «TexHOKOM» 1 CTOPOHHKX NPOU3BOAUTENEN Ha
nporpammMHoe obecneyeHre, ABnAoLLeecs 06beKTOM aBTOPCKUX MPaB, HaNprMep UCKoUMTENbHbIE
npasa Ha pacnpoCcTpaHeHne Unn BOCNPOon3BeaeHrEe TakuxX NPorpamm.

COOTBETCTBEHHO, M3MEHEeHVe, BCKPbITME TEXHONOTMM, PacnpoCTpaHeHne nn BOCNpou3BeaeHne
noboro nporpammHoOro obecneveHus, copepxauleroca B npogyktax OOO HIMO «TexHoKom»,
3anpeLyeHo B CTeneHu, onpeaeneHHon 3akoHOAaTeIbCTBOM.

Kpome Toro, nprobpeteHue npogyktos OO0 HIMO «TexHoKom» He nogpasymeBaeT npefocTaBeHre
(NPAMO, KOCBEHHO WM MHBIM 06pa3oMm) KaKunx Obl TO HY BbII0 IMLEH3MIA MO OTHOLLEHMIO K aBTOPCKMM
npaBam, maTeHTaMm W 3asBkam Ha nateHTbl OO0 HIMO «TexHoKom» wnn no6GOro CTOPOHHEro
NPOV3BOANTENS, 3a WUCKIIOYEHMEM OObIYHOW, HEWCKIIUUTENIbHON 6ecnnaTHOM NMLEH3MM Ha
NCNosb30BaHKe, BO3HMKaloLWen BCeACcTBME AeICTBUA 3aKOHOAATebCTBA MNPV NPoJaxe NpoayKTa.

NHpopmaumsa o 6besonacHom
3KCMAyaTauum 1 yctaHoBKe

B 3ToM pazgene copeputca BaxkHasa nHpopmaums 06 abpexTmBHO 1 6e30nacHo SKCnyaTauuu.
Mepep ycTaHOBKOW M MCMOMb30BaHMEM AaTuvKa yrna HaknoHa TKAM npouuntanTe npuBoanMyto
nHdopmauuio.

« K akcnnyatauum He [ONycKaloTCA YCTPOWCTBA C MOBPEXAEHHOW M30AALMeN TOKOBeAyLNX
YyacTel 1 HapyLeHNeMm LLeNoCTHOCTN Kopnyca.

+ JKCnnyaTauvioOHHbIe XapaKTePUCTUKU: 3MeKTpUYecKme MapameTpbl 1 YCJIOBUS OKpY»Katolen
cpepbl AOMKHbI COOTBETCTBOBaTb YCNOBWAM, YCTaHOBNEHHbIM MPOW3BOAWUTENIEM Ha [aHHOe
YCTPOWNCTBO. B MpOTMBHOM Cilyyae Npoun3BoAnTENIb HE HECET OTBETCTBEHHOCTb 3@ COXPAHHOCTb
YCTPOWCTBA 1 KaYeCTBO ero paboTbl.

+ Bce nopknoueHnA [OMKHbBI BBIMOIHATLCA NP BbIKIIOYEHHOM MUTAaHUM JaTuMKa U YCTPONCTB, K
KOTOPbIM AaTUMK NOAKIIIOYAETCA.
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BBeaeHune

Hactoswwee PykoBoacTBO pacnpocTpaHAeTca Ha AaTurk yrna HaknoHa TKAM (ganee ycTpoiicTso,
fatumnk) npomssogctaa OO0 HIMO «TexHoKom» 1 onpeaenseT NOPAAOK YCTaHOBKM 1 NOAKIOYEHUS,
a TaKkXe CofepPXUT onucaHne GyHKLMOHUPOBAHUA YCTPOCTBA U YNPaBeHUA UM.

PykoBoACTBO npegHasHayeHO ANA CNeunanycToB, 03HAaKOMIIEHHbIX C MpaBUiaMun BblNMOMHEHUA
PEMOHTHBIX M MOHTaXHbIX PabOT Ha aBTOTPaAHCMOPTe, M BRAAZeOWUX NPOodeccMoHabHbIMM
3HaHUAMY B 0611aCTV SNEKTPOHHOTO 1 3N1EKTPUYECKOro 060pyA0BaHNA Pa3IUHbIX TPAHCMOPTHBIX

CpeAcTs.

Ona obecneyeHuna npaBubHOIo d)yHKLI,VIOHVIpOBaHI/Iﬂ, YCTaHOBKa ” HaCTpOVIKa OaTyMKa HaKJIOHa
TKAM ponxHa OCyLLecTBNATbCA KBaJ'II/Id)I/ILWIpOBaHHbIMI/I cneynannctamn.

Brumarue! Bce ceederus o ghyHKyUAX, (hyHKYUOHAMbHBIX BO3MOXHOCMAX U Opy2UX cneyudukayusx
damyukos yana TKAM, a makxe caedeHus, codepxaujuecs 6 Hacmoswem Pykogodcmee, 0CHOBAHbI
Ha nocniedHel UHpopmayuu u cyumaomca 00CMoBepHLIMU HA MOMeHM NyoauKayuu.

000 HITO «TexHoKom» coxpanaem 3a co6oii npago HOCUMb U3MEHEHUS 8 Smu (8edeHus WU
cneyughukayuu 6e3 npedsapumesnbHO20 y8e0oMIEHUA LU 00A3amesbcmed.

NCTOPUA USMEHEHUIA
B Tabnuue HMXe NMPMBOAUTCA CMMCOK M3MEHEHUI B KaXXOoW Bepcum JaHHoro PykoBoncTtea
nonb3oBaTens.
Bepcna | OnucaHune nsmeHeHun Parta
1.0 MNepBasa Bepcua JOKYMeHTa 05/2016
1.1 HecywjectBeHHble U3MeHeHUA B pa3genax 06/2016

[lob6aBneHa MHCTPYKLWA MO yAaneHHOMY OGHOB/IEHNIO MPOLNBKM flaTumKa
[lobaBneHa WHCTPYKUMA MO HacTpoiike KoHTponnepa ABTolPA®» ana

1.2 paboTbl € AaTuMKamm yrna HaksnoHa TKAM 06/2016
[lo6aBneHa UHCTPYKLMA MO yAANIEHHOW HAaCTPOWKe faTumKa yepes cepsep
O6HoBneHa KapTa peructpos Modbus
O6HOBEH KOMMINEKT MOCTaBKM
13 06/2016
O6HoBNEH pa3gen «[logknoueHre fatumka yrna K nporpamme USPConf»
14 O6HOBNEHO ONKMCcaHKe pexnma «KoBLu» 07/2016
1.7 O6HoBREeHO onucaHne komaHa Modbus 1 popmaTta nepefaun fJaHHbIX 07/2016
16 [lo6aBneHo onuvcaHne pexxnmMoB «TaHrax» 1 «KpeH» 07/2016
O6HoBNeHa KapTa pernctpoB Modbus
1.7 [obaBneHo onucaHne popmara LLS gaturka TKAM 05/2017
18 O6HoBneH paspen «HacTpoiika KoHTponnepa ABTO[PA® ana paboTtbl C 10/2017
’ fatymkom TKAM»
O6HoBneH paspen «OCHOBHble CBefleHNA»
1.9 . 07/2018
O6HoBMeH pasgen «YganeHHas HacTPoiKa faTumKar»
[ob6aBneHa nHGopmaLua o faTumKax yria HakioHa Ha HOBOW nnatdopme
1.10 Pa3genbl no HacTpoiike 1 KOHGUIyprpPOBaHMIO NepeHeceHbl B JOKYMEHT 10/2022

«USPConf.CnpaBka»

O6HoBNEH pa3gen «YaaneHHas HacTPoIKa JaTunkar» 02/2023
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OCHOBHble cBeaeHn4A

Hatumk yrna HaknoHa TKAM (TechnoKom Angle Meter) — 3TO 31eKTPOHHbIN M3MepUTeNb-
npeobpaszoBaTtesib, NPeAHa3HAYEHHbI AN U3MEPeHVs yrila HakfloHa MeXaHM3Ma, Ha KOTOpOM
YCTaHOBJIEH, B BePTUKaNbHOW NIOCKOCTU, NPpeobpa3oBaHusA NONTyYeHHbIX JaHHbIX B LMdPOBON BMA
W aHaNOroBbIA/YaCTOTHBIV CUTHaM U Nepefaun nx ycTponcTay cbopa AaHHbIX. [JoNONHUTENbHO,
BMeCTe C U3MepeHMeM yriia HakoHa, Aatunk TKAM MoXKeT oCyLLeCTBAATb N3MepeHMe TeMnepaTypbl
1 YPOBHS BUGpaLmn.

[HaHHble nepepatotca B UMdpoBom Brae no nHtepdercy RS-485 B npotokonax AGHIP (AutoGRAPH
Hardware Interface Protocol), LLS n Modbus.

Kpome Toro, fatumk no3BonAeT OCyLeCTBAATb nepefady M3MepeHHOro yrnia B BMAE YacTOTHO-
MOZYNMPOBAHHOIO MMMYNIbCHOIO CMrHana C YacToTOM, NMPAMO NPOMNOPLMOHaNbHOM N3MePEHHOMY
yrny, a Takxe B BUAe aHaNIOroBOro CUrHana C HanpsxeHneMm, NponopLmMoHanbHbIM 3HaYEHNIO yria.
B kauecTBe ycTpoiicTBa cbopa faHHbIX MOXKET BblCTynaTb 6opToBOi KOHTponnep ABTOIPAD, a TakxKe
no6oe yCTPONCTBO, OCHALLEHHOE LdPOBbLIM U aHANIOrOBbIM BXOZOM, NMO3BONSIOLMM U3MEPATb
YaCTOTY UM HanpsXXeHue B frana3oHe BbIXOAHbIX 3HaueHnn gatunka TKAM.

MopkntoyeHve paTumnka yrna HaknoHa TKAM k 6optoBomy KoHTposnnepy ABTOTPAD MoxeT 6biTb
BbIMNOJIHEHO:

+ Mo wuHe RS-485 (pekomeHoBaHHbIV NpoTokon AGHIP);
+ KOZOHOMY 13 LbPOBbIX BXOLOB, HACTPOEHHOIO Ha YaCTOTHBIV PEXNM;
+ KaHanorosomy Bxogy 1 KOHTponnepa.

Brumanue! Hauuras ¢ ceputinozo Homepa 8084877 damyuku yena Haknowa TKAM ebinyckatomes 6
HOBOL MOOUGUKAYUU ¢ 2 4acMOMHBIMU 8bIX00MU, BMECMO GHAI0208020 U YACMOMHO20 8bIX0008.

Mpumeyanue. Ycmpolicmea 8 H080l MoOuGUKayuu umetom mukponpoepammy eepcuu ATAM-2.xx.
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TexHnYeckme XxapakTepUCTUKM

HanmeHoBaHune napameTpa

3HayeHune

Lndposoin nHtepdeiic (BbixogHom)

RS-485 (TIA/EIA-485-A)

MpoTokon nHtepdeinca RS-485

AGHIP, LLS, Modbus (RTU)

[lononHnTenbHble BbIXOAbI 2
TouHOCTb U3MepeHua yrna, rpas 1
M3mepeHme TemnepaTtypbl ecTb
HanpsxeHwne nutaHua, B 7..60
MoTpebnsembiit TOK He 6onee', MA 20
CreneHb 3awwuTbl KOpnyca IP67
TemnepaTypHbI Arana3oH, °C -40...4+85
[abapuvTHble pa3mepbl, He bonee, MM 75x75x%20
Tvn KpenneHna SAE 5
CpenHuin CpoK cry»k6bl, neT 10

napamerpbl AOMNMOJIHNTEJIbHbIX BbIXO40B

AKkTyanbHas moguduKaua’:
HanmeHoBaHMe napameTtpa 3HayeHune

Tun BbIXOOOB

UACTOTHBbIV (OTKPbITbIA KONNEKTOP)

[nana3oH BbIXogHOro curHana, Ny 200...2000

MakcumasnbHbI TOK Harpysku, MA 100
Mpenbiaywan mopgudukayus’:

HanmeHoBaHmne napametpa 3HauyeHue

MapameTpbl Bbixoga 1

Tun BbIXOOOB

aHanoroBbIn

[nanasoH BbIxogHOro curHana, Iy

0...10

MakcrManbHbIN TOK Harpysku, MA

50

MapameTpbi Boixopa 2

Tun BbIXOAOB

YaCTOTHBI (OTKPBITBIN KOMNEKTOP)

[nanasoH BbIXogHOro curHana, Ny

200...2000

MakcrManbHbIN TOK Harpy3ku, MA

100

' Bce U3MepeHIs NapamMeTpoB YCTPOVICTBA, KpOME 0060 OTOBOPEHHBIX C/Ty4aeB, MPOU3BOSATCA NIPY HOMUHATILHOM HANPAXEHUMA MUTAHUA

(120+0,5)8B.
2YCTpoiAcTBa C CepuiiHbIM HoMepoM 8084877 v BbilLe.
3YcpoiicTBa o cepuitHoro Homepa 8084877.
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KomMniekT nocTaBKW

Ne | HammeHoBaHue Kon-Bo

1 | Hatuuk yrna HaknoHa TKAM 1w

2 KpbilwKa 3aWwmTHas gatumka 1wt

3 | KomnnekT MOHTaXHbIN' 1 KoMnnekT
4 | Macnopt 1wt

' B KOMMNEKT MOHTAXHblil BXOAAT:
+ (amopes3 ¢ waiiboii n ynnoTHUTENbHOI NpoknazgKoil M5 — 5 wr.
+ Mnomba nnacTnkoBad —2 .
« [lpenoxpatutenn, 1A —1wr.
« [lepxatenb and npegoxpautens — 1.

Puc.1. Komnnekr nocraBku




CocCTaBHble YacTu AadTHVKa yI/ia

1. MapkupoBKa paTumka'.
2. KpenexHoe orBepctue (5 wr.).
3. UntepdeiicHblit pasbem.

K TexnoKom

www tk-nav.ru

Puc.2. CoctaBHble 4acTH YCTPONCTBA.

"MapKupoBKa CofepUT TOBAPHBIIA 3HaK U KOHTAKTHblE JaHHble 3aB0J1a-M3rOTOBUTENA, NeKTPUYeckyie napameTpbl, HaMeHoBaHue 1
3aBOACKOI CePUITHDIA HOMEP U3AeNNA, JaTy BbiMycKa.
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OnucaHmne NHTepPencHoro

pa3bema

Paszbem 1 Pazbem 2
WNHmepdelicHbili passem damyuxa. Pa3vem yonurumenbHoz0 kabens.
Bud co cmopoHsl KoHmakmos. Bud co cmoporel pazvema.
Puc.3. UHTepeiicHble pasbémbl.
Onsa patynka yrna HaknoHa TKAM B akTyanbHoii moandukaumm':
Ne | LiBeTr npoBoaa B Kabene HasHaueHune

Benbiin

1 KpacHbin +OCHOBHOrO NUTaHNA

2 OpaH»xeBblil ¢ 6e510i Nonocom RS-485 (A)

3 Cepblii Bbixog 2 ¢ OK (4acToTHbIN)
4 YepHbiin o6wunn

5 KopuyHeBbIl ¢ 6enioii nonocom RS-485 (B)

6

Bbixog 1 ¢ OK (4acTOTHbIN)

Ona patunka yrna HaknoHa TKAM B npeabiayuein moandukaumm:

N¢ | LiBeTr npoBoaa B Kabene

HasHaueHune

KpacHbin

+OCHOBHOIO NUTaHUsA

OpaH»eBbli ¢ 6e5101 Noocow

RS-485 (A)

Cepblii Bbixoa 2 ¢ OK (4acToTHbIN)
YepHbin O6wwn
KopuuHeBbil ¢ 6enioii nonocom RS-485 (B)

Qjun|h|WIN]|=

Benbiin

Bbixoa 1 (aHanoroBbii)

Ha o6onx pPa3beMax MMEeKTCA KNo4YK AnAa npefoTBpalleHnA HeNPaBuIbHOIO NOAKOYEHUA.

"YctpoiicTBa ¢ cepuiiHbiM HoMepom 8084877 v BbilLe.
2YcTpoiicTBa Ao cepuiiHoro Homepa 8084877.
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OnwvcaHve paboTbl

+ Bo Bcex pexumax [aTuMmKk OCYLLeCTBNAET W3MepeHWe Yrna HakfoHa (a) OTHOCWUTENbHO
rOPV30HTaNIbHOW NIOCKOCTU, 0603HAYatoLLE HyIEBOI Yo, KPOMe PEXMMOB «TaHrax» 1 «KpeH».
HauanbHoe monoXeHue gaTuvka Mpu YyCTaHOBKE MOXeT ObiTb MPOM3BOJSIbHLIM, YTO MO3BOSAET
YCTaHOBUTb €ro Ha Nitoboi noaxoasiyei nnockoct. Hanprmep, Ha Puc.4, (A) gatumk ycTaHOBMEH
Ha ropu3oHTaNbHON Nnowaake, Ha Puc.4, (B) - Ha 60KoBOW nowaakKe.

« YcTaHoBKa YPOBHA HynA (I'IpVIBﬂSKa K NIOCKOCTN I'OpI/ISOHTa) npons3BoanTCA B nporpamme
USPConf nocne YCTaHOBKM faTyMKa Ha VICMOJTHUTENbHbIN MEXaHU3M.

a a

Hynesoli yzon/ Hynegotl yeon /

A B

Puc.4. Mpumep ycTaHOBKM AaTumKa yrna.

+ M3mepeHne yrna ocywectansetca ot 0° go 180° (cm. Puc.5). AHanormnuHble yribl HaknoHa 6yayT
npwv BpaLleHn pblyara HuKe 0CU BpaLLeHus.

30°
150°

180° = I

Puc.5. [inana3oH usmepeHus yrna Ha BpalLaloLiemcs pblyare.

+ B pexumax «TaHrax» u «KpeH» patumk wu3MepseT Yron OTK/OHEHWA OTHOCUTENIbHO
NPOAOSIbHOTO 1 MONEPeYHOro 0Ce JaTumKa, COOTBETCTBEHHO. Vi3mepeHye yrioB B 3TUX PeXNMMOB
ocywecrtsnseTca ot +90° go -90°.

« [atumk yrna HaknoHa TKAM ocHalleH ABYyMA BbIXOAamK, Ha KOTOpble nepefatoTca nokasaHumsa
Jatuuka. Boixon 1 mo3BonseT nepefaBaTb NMOKa3aHWA AaTyMKa B BMAE AHANIOrOBOro CUrHana,
HanpsXeHre KOTOPOoro NPonopLMOHanbHO N3MepeHHOMY yriy. Bbixoa 2 no3sonAeT nepefasaTb
NnokasaHuA B BUAE YAaCTOTHOrO CMrHasa C YacTOTOW, NPOMOPLUMOHANBHON N3MEPEHHOMY Yry.
OTO MO3BOMAET MOAKNIOYATb JAaTUMK K BHELHEMY YCTPOWMCTBY, OCHALLEeHHOMY aHanoroBbiM Uau
YaCTOTHbIM BXOOM.

« Takxe MpefyCMOTPeHbl LOMOMHUTENbHbIE PEXUMbl BbIXOLOB, Mo3Bonswowye GUKCMpoBaTb
npeBbllleHVe NpeAesibHbIX 3HAYEHWI YIAoB — B Cllyyae MNPeBbllEHUA MOPOra, Ha BbIXOAAX
YCTaHaBNNBAETCS aKTUBHbIN YPOBEHb (aHANIOrOBbI BbIXO NOAAEPKMBAET PaboTy B ANCKPETHOM
pexunme).

- Kpome TOro, npegycmoTtpeHa nepefaya rnokasaHui no wuHe RS-485 B npotokonax AGHIP,
LLS n Modbus (RTU). Mpotokon AGHIP npepHa3HaueH AnA nepefdayn LaHHbIX GOPTOBLIM
koHTponnepam «ABTol PAD». [TpoTokon LLS - ana nepegaun nokasaHum koHTponnepam Astol PAQ,
He nognepxusatrowmnm npotokon AGHIP (6onee paHHME BEPCUN KOHTPONNEPOB) Y CTOPOHHUM
YyCTPOWCTBAM.
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Pa3sHOCTHbBIN peXXum

PasHOCTHbIV pexuM npepHasHauyeH Ana ¢GuKcauuy MepeMelLeHniA pasHbIX Y3/10B MexaHu3ma
OTHOCUTENbHO APYr ApYyra. B pasHOCTHOM pexnme n3mepeHre ocyLLecTBAAETCA NPy MOMOLLY ABYX
fatymkos yrna TKAM, oavH 13 KOTOPbIX ABNAETCA MaCTEPOM, a APYron — MOMOLLHNKOM.
Pa3HOCTHbIN peXKUm MOXET 1CMOoJIb30BaTbCA, HaNPUMep, ANA MOHUTOPWHIA Yria HaKk/lIoHa OoTBana
rpengepa (yron oTBana M3mepseTca MacTepoM) OTHOCMTENbHO HEMOABVKHOW Ocu rperipepa
(YpoBeHb HynA 3a1aeTcA NOMOLLHMKOM, YCTaHOBMIEHHbIM, Hanpumep, Ha Ky3oBe rpeingepa). B stom
Cryyae yroJs Hak/oHa Ha BblXxofe MacTepa He 6yaeT 3aBuceTb OT penbeda goporu (nogbem, CiycK u
T.A.), a 6yaeT nokasbiBaTb TOMbKO NepeMeLLeHNs, Bbi3BaHHbIE paboTol MexaHm3Ma.

0Oc06eHHOCTN Pa3HOCTHOrO peXnma:

« Mactep ocyuwlecTBnAeT WM3MepeHWe Yrina OTHOCUTENbHO [aTyvKka, KOTOpbI ABAAETCA
nomotyHmKkom (Puc.6, A).

- HyneBow ypoBeHb 3agaeTca noMoLHuKom (Puc.6, B).

+ Yron HaknoHa OCTaeTCA MOCTOAHHBIM MPW OTKIIOHEHUN MEXaHN3Ma, eCIN MPU STOM He MeHAETCA
yron mexgy noMoLHUKOM 1 mactepom (Puc.6, C).

+ BHelwHve ycTponcTBa AOMKHbI ObITb MOAKIIOYEHbI K MacTepy, TakK Kak BbIXOAHbIE CUTHanbl
dopmumpyeT macTep.

« B pa3sHOCTHOM pexxume nonyyeHne JaHHbIX BO3MOXKHO TOSIbKO C BbIXOAOB MacTepa. UteHune
JaHHbIX C WrHbI RS-485 HepgocTynHO.

- K OAHOMY NMOMOLHNKY MOXeT 6bITb NOAKMOUYEHO [0 8 MacCTepOB C pa3HbIMW agpecamMmn.

A B

Puc.6. PasHOCTHBII pexum.
MopAAOK HACTPOWKM Pa3sHOCTHOIO pexxuma cmoTpuTe B fokymeHTe «USPConf. CnpaBka»



12 AATHVIK YTTIA HAKTTOHA TKAM - PYKOBOZACTBO MO IKCMIYATALINY

[logroToBka k paboTe

Mpouenypa NOAroTOBKM AaTyvka yrna HaknoHa TKAM k pabote BKkoyaeT B ceba crnepyowme
STanbl:
» KoHduryprposaHuve gatumka npu nomolyu nporpammbl USPConf:
1.YcTaHOBKa NOPOroBbIX 3HAYEHWI Yrna HaK/IoHa.
2. KoHourypupoBaHve pexxnmoB paboTbl BbIXOLOB.
3.Hactpoinika wmHTepdelica RS-485: ycTaHOBKa afpeca pdatumka, ¢opmaTta M npoToKona
nepefaun AaHHbIX.
+ YcTaHOBKa AaTuMKa Ha UCMONMHNUTENbHbIN MeXaHV3M.

Brumanue! [leped Hauanom MoHMAXHbix pabom, Mecmo u cnocob yCmaHosKu 0amyuka yena
HAKIIOHA HA UCNOHUMENbHOM MeXaHu3Me O0KHb! GbiMb C02/1AC0BAHLI C 0MBEMCMBEHHbIM
JUYOM (O CMOPOHbI 3aKa34uKa. MoHmax OomxeH 0Cywecmenamsca 8 oomeemcmeuu ¢
Npasunamu BbINOHEHUA MOHMAXHbIX paGoMbl HA KOHKpemHoU mexHuKe. [Ina ycmawoeku u
MOHMAXa 0amyuKa He 00ONYCKAeMCA HApyWIame LeoCmHOCMb KOHCMPYKYUL UCNOHUMe bHbIX
MeXaHU3M08 U N0BPEeXOams CU0BbIe IUHUL.

Brumanue! [Jamyux TKAM donxer Gbimb ycmaroeneH maxkum o6pazom, ymolel 80 8pema
pabomel UCNOTHUMENbHO20 MEXAHU3MA UCK/TIKOYUMb PUCK NOBPEeXOeHUs damyuka u Kabened,
nponioxeHHelx om damyuka. [locne ycmanoeku 0amyuka u npoknadku kabeneli HeobXo0uMo
y6eduma (s, ymo damyuk He Meuiaem pabome UCNOTHUME TbHbIX MEXAHU3MOB MEXHUKU.

«+ YcTaHOBKa YpOBHS Hynisi puv nomoLm nporpammbl USPConf ans Bcex pexrMoB, Kpome pexxrMmoB
«KpeH» n «TaHrax»;

« [MopknioyeHme BbIXOLOB;

« [logknioueHune wuHbl RS-485;

« [MogknioueHve NUTaHUS;

« [poBepka paboTocnocobHOCTU cUCTeMbI MKW nomoLyu nporpammbl USPConf.

Brumanue! Brewree ycmpolicmeo, k komopomy nodkmoyaemca damyuk yana TKAM, domxro
0Oblmb maxxe HACMPOeHo Ha pabomy ¢ damyuKom.
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KoHpUryprpoBaHue gatumka

KoHdurypuposaHuve gaturka yrna «TKAM» ocyllectBasetcsa npv nomoLyy nporpammsl «<AGPConf.
MopgknioueHmne gatumka K MK

OnanopknioyeHuna gatumka k MK ncnonbsyetca nporpammatop TKLS-Prog-485, npeaHasHauyeHHbI
ans npeobpasoBaHus uHTepderica USB B RS-485 u HaobopoT. [AnA KOppeKTHON paboTbl
nporpaMmaTopa B cucTeMe JoMmKeH 6biTb ycTaHoBNeH USB aparisep Ha nporpammaTop. MogpobHee
06 ycTaHOBKe fpaliBepa CM. B [oKymeHTe «PykoBOACTBO mofb3oBaTena npeobpasoBaTens
nHtepdencos TKLS-Prog-485».

K NEPCOHANBHOMY
KOMMBLIOTEPY

Puc.7. Moaxniouenue gatumka K MK.

Iina nogkniouenna parumka K MK (cm. pucyHok):

* OTKNIOUYNUTE NUTaHUE OaTulhKa,;

+ MOIKJIOUMTE  YETbIPEXKOHTAKTHbI  pa3beM  npeobpasosaTtena  TKLS-Prog-485 Kk
YeTbIPEXKOHTAaKTHOMY pa3beMy nepexofHoro kabena (Puc.7, n.1). MNepexopHbli Kabenb
nocTaBnAeTCA B KOMMeKTe C npeobpasoBaTenem;

« noakntounte USB pazbem npeobpasosatens K K (Puc.7, n.2);

+ nofKnounTe [pyroi KoHewl, nepexofHoro Kabensa Kk Pasbemy 1 gatumka yrna (Puc.7, n.3).

« nocne noaknuyeHus datunka K K cuctema aBTOMATMYeCKy pacrno3HAeT MOAKIIOYeHHoe
YCTPONCTBO, €CNM B CUCTeMe 3apaHee 6binn yCTaHOBNEHbI COOTBETCTBYIOLLME ApaiiBepbl.



MopknioueHne paTyunka yrna K nporpamme USPConf

Mocne nogknioyeHns gaturka yrna K MK Heobxoamnmo 3anyctutb nporpammy USPConf.

[lanee Heo6x04MMO BbINOMHWTL MNOAKIIIOYEHUNE faTuMKa K nporpamme. [1na BbiINONHEHNA NoncKa
natumkos TKAM:

« B nporpamme USPConf Bbibepute COM-nopT K KoTopomy nogkntouyeH gatuvk (Puc.8, n.1).
MocmoTpeTb MOPT MOXHO B [lucneTyepe yCTPOWMCTB CUCTEMDI.

+ HacTpowTe popmart WwuHbl (Prc.8, n.2). Mo ymonyaHuio — 8-N-1;

+ Ha)KMUTe Ha KHonky «[Mouck yctporncte»(Puc.8, n.3);

+ MocC/e 3TOro NpPorpaMma BbIMOSHNT MOMCK MO 3afjaHHbIM KPUTEPUAM, Janiee - MOAKMoUNTCA K
HalgeHHOMY YCTPONCTBY M CYMTAET HACTPOWKN.

@ TechnoKom USPConf (KoHdurypatop ans gaTtumkoe W nepudepun) - v.1.0.5
HacTpoiiku (/Language ToMOLLE

HacTpoiiku NogkyeHns

Mopt:

CKOpOCTL:

DOpPHGT WHHBI:

CMMCoK YCTPORCTE

BuibepuTe ycTpoiicTBo

oz ©

Puc.8. Mounck parunkos yrna HaknoHa TKAM.

Mocne nogknioueHns K nporpamme USPConf MOXHO mpucTynuTb K HacTpolike AaTumka. Bce
napameTpbl 3afaloTca Ha BKnagke «KoHourypaumsa» [Mocne ycTaHOBKM BCeX HeOOXOAMMbIX
napamMeTpPOB COXPaHMTE HOBble HACTPOWKY B AATUMK, HaxaB KHOMKY «3anmncaTtb HaCTPONKIM».
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YCTaHOBKa AaTymKa U HacTpowvka
YPOBHS HYNS

YcTaHOBKa faTunka [O/KHA OCYLIECTBMIATbCA B COOTBETCTBMM C MPABWUMAMK  BbIMOSHEHUA
PEMOHTHbIX PaboT Ha aBTOTPaHCMOpPTE.

I'Ipm YCTaHOBKE AdaT4yiMKa ciegyet 06paTVITb 0cob0oe BHUMaHVE Ha Bbl60p MecTa YCTaHOBKW.

Brumatnue! [leped Hayanom MOHMaxHsIX pabom, Mecmo U cnocob ycmaHoBKU 0amyuKa y2ia
HAKIIOHA HA UCNOHUMENbHOM MeXaHU3Me 00MXHbI GbiMb (021aC0BAHBI C 0MBEMCMBeHHbIM
JUYOM €O CMOpOHbI 3aKa3yuka. MoHmax OomkeH oCywecmenambca 8 (00maeemcmsuu ¢
npasunamu BbINOHEHU MOHMAXHbIX PAGOMbI HA KOHKpemHoU mexHuke. [Iia ycmaxosku u
MOHMAXa 0amyuKa He 00NYcKaemcs HApYWame YesnocmHOCMb KOHCMPYKYUL UCNOMHUMENbHbIX
MeXaHu3Mo8 U nopexoams Cusogble IUHUU. .

Brumanue! [lamyux TKAM domxen Gbime ycmaxoeneH makum 06pasom, ymolbl 80 epems
pabomel UCNOTHUMETbHO20 MEXAHU3MA UCKTIKYUMb PUCK NOBPexXOeHUs damyuka u Kabesned,
nponoxenHbix om damyuka. [locie ycmaHosKku 0amyuka u npoknaoku kabeneli Heobxodumo
ybedumsca, ymo damyuk He Mewiaem pabome UCNOTHUMESbHbIX MEXAHU3MOB MeXHUKU.

Hatumk nmeet Tun Kpennenua SAE-5. B MprnoxeHnn 1 npusefeH yepTex KpenexHblX OTBepCTum
natunka TKAM.

MocneycTaHOBKM HEOOXOAMMO HafeXKHO 3adrKcpoBaTb AaTYNK TKAM npy MOMOLLM MHCTPYMEHTOB,
BXOJALLMNX B COCTaB MOHTaXHOIO KOMMJ/eKTa, NOCTaBAAEMOro BMecTe C JaTYMKOM.

Mocne ycTaHOBKM iaTumka HEOOXOANMO YCTaHOBUTb YPOBEHD HYNA.

YcTraHOBKa YpPOBHSA HynA

Bo Bcex pexummax, Kpome pexnmoB «KpeH» 1 «TaHrax<», AaTUMK OCYLLEeCTBAAET N3MepeHe yrna
HaK/oHa (a) OTHOCUTENbHO FOPK30HTANIbHOM NIOCKOCTY, 0603HavatoLe HyneBoi yron. Bo Bcex
pexumax, Kpome pexumoB «KpeH» 1 «TaHra)k», HauasibHOE MOJSIOKEHUE AaTyMKa MOXET ObiTb
NobbIM. YCTaHOBKA YPOBHSA HyA OCyLLecTBAAETCA nocie GUKcauum aatuvka Ha UCMONHUTENBHOM
MexaHu3Mme.

[AnA ycTaHOBKN YPOBHA HYNA:

- MNopgkniounte patumk Kk nporpamme USPConf u nepenpgute Ha BKnagky «HacTpoiikm.
B none «Yron, rpag» B 6510Ke «TeKylyme napameTpbl» 0OTOOPAXKaTCA TeKyLIME NOKa3aHWs JaTunKa
yrna. HaxxmuTe KHonky «YctaHoBKa Ha HOJTb» ana Toro, 4to6bl NPUHATL TEKYLLMWIA Yron HAaKOHa 3a
Hynesoi1 (Pnc.9). CoxpaHute HaCTPOMKMU.



.(©) > TechnoKom USPConf (KoHdurypaTop ans aaTuvkoB u nepudepun) - v.1.0.5
HacTpofikn  flsbik/Language MoMoLLs
HUA
Mopt: WnTepderic
CKopocTb: CeTegoil agpec 192 Hex
©OpMET WHHbI: 8 CKOPOCTH MOAKNKUSHHR

~ ) DOPMET WHHLI
Cnucok ycrpoiicrs

TKAM

NpoTokon ewisoga AGHIP
BuiBOAMMER HHGBOPHALIS Yron, Temneparypa, subpauns
Pexl Macrep” BLIKA.
Beixopn 1 Beixop 2

Pexcui paboTul H 0 Pexcim paboTel Bre guanazona

& Temneparypa

AKTHBHBII YPOBEHb 0 AKTHEHBIl YPOBEHb
B i nopor

HoHmin nopor N
1[I Bupauus 0%

I Mk, sravesne 102 %

Cbpoc

Boixog 1

Momck ycrpoiicra SanucaTs HacTpojiku  CunTaTe HacTpoiiin

Puc.9. YcTaHoBKa ypoBHA HynA.

YctaHoBKa faTumkKa B pexxumax «KpeH» n «TaHra»

B pexume «KpeH» gaTtuvk ocywecTBnsAeT M3MepeHre OTHOCUTENIbHO MOMepeyYyHOon OCuM Camoro
JaTunka, B pexume «TaHrax» M3MepeHre OCYLIeCTBASETCA OTHOCUTENIbHO MPOAOJSIbHON ocCK
JaTurKa. YCTaHOBKa HYNA B 3TUX PeXMMaXx He TpebyeTca.

Ho anA KOppeKTHOro M3mMepeHns TaHraka U KpeHa ropusoHTa/ibHasA MIOCKOCTb AaTyuka
TKAM pomkHa coBnagatb wim ObiTb napannenbHON TrOPU3OHTANIbHON MIOCKOCTU
TPaHCMOPTHOrO CpefCTBa, Ha KOTOPOM YCTaHOBJEH AATYMK. [OPU3OHTaNbHOM MNOCKOCTbIO
JaTurKa CUMTAETCA MIIOCKOCTb, Ha KOTOPOI PacrnonoXKeHbl MPOAObHAA 1 MoNepeyHas Ocu AaTumKa.



[TpoBepKa paboThbl JaTumKa

Mocne ycTaHOBKU BCEX HACTPOEK PEKOMEHAYETCs MpPOBepuTb paboTy AaTuMka U BbIXOAOB Mpu
nomoLyu nporpammbl USPConf.

Mocne ycTaHOBKU AaTunKa, NepemMellas faTumnk Un NCNONMHUTENbHbIN MexaHn3M, ybeanuTech, Yto
BbIXOAbI IaTUMKa KOPPEKTHO CPabaTbiBaIOT.

@ TechnoKem USPConf (KoHdwmrypatop ansa aatuukos v nepudepnn) - v.1.0.5
HacTpoiiks /Language [oMowwe

HacTporikn nograoyeHns L Ka Kongpurypaums  Cepemc

Mopr:

CkopocTb: AgTo | =

DOPMET WHHBI 8N1 [+

Cnncok ycrpoicte

1 TaHrax

,6°ce i o r:f.:e

Monek yerpoiicTa

0 USB-y

Puc.10. [luarHocTuka gaTumka.

[lna BbINONHEHUA NPOBEPKM MofaKounTe Aatumk K nporpamme USPConf. Mocne nopknioyeHus
JaTynKa Ha BKNagke «HacTponku» NoaBATCA NokasaHuA gatumka (Puc.10):

1.Yron, rpag — TeKkyLymMe NoKa3aHUA yrna HakJoHa, B rpagycax. TeKyLnii yron HakfoHa MoXKeT
ObITb 3a/laH B KaUeCTBe HYJIEBOrO, OT KOTOPOTo OyfeT OTCUNTBIBATLCA OTKIIOHEHE

2.KpeH n TaHrax — nonepeuyHblin (KpeH) 1 NPOAOSbHbLIN (TaHraX) yrfibl HaKNoOHa AaTuMKa.
MonoXMTENbHLIM CYMTAETCA KPEH, eCNU MonepeyHasd OCb AaTyMka OTKJIOHAETCA BBepX.
AHanornyHo, MoNIoXMTESIbHbIM TaHrAXXOM CUUTAETCS OTK/IOHEHVE BBEPX MPOAOJSIbHON OCuv
AaTunka.

3.Temnepatypa, °C - nokasaHuA TemnepaTypsbl, B °C. Tak Kak TepMoZaTuuK pPacrnosioXeH
BHYTPU AaTumka TKAM un m30nMpoBaH KoMnayHAOM, TO MOKa3aHuA TemnepaTypbl MMeloT
60nblUY0 MHEPLMOHHOCTb U MOrPeLHOCTb. [103TOMy NoKasaHuA TemnepaTypbl, NOAyYeHHble
oT gatuvka yrna TKAM pekomeHayeTca UCNonb30BaTb TOMbKO ANA OLEHKM.

4.Bubpauusn, % — nokasaHua ypoBHA BUOpauuun. Bubpauua BbluMcnaeTcA Kak OTKIOHEeHue
MOZAYNA YCKOPEHUA MO TPeM OCAM OTHOCWUTENbHO HaKOMJEeHHOro 3HayeHusd, B %. Mukosoe
3HaueHue (Muk.) — 3TO MaKcMMarnbHOe 3HaueHue BMbpauuy 3a nepuog PaboTbl AaTuyuKa.
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MUKoBOE 3HaueHMe 3a TeKylWil Neprof PaboTbl MOXKET ObiTb COPOLLIEHO HaXKaTMeM KHOMKM
«Cbpoc».

Tak kak nporpamma USPConf onpawuvBaeT MNOAKMOUEHHbIA [aTuvK pexe, 4Yem [AaTyuK
BbIMOJIHAET U3MepeHre, TO MUKOBOE 3HauyeHve BMOpaLuMK, oToOpakaemoe B Mporpamme,
MOKeT He COBMafaTb C peasibHbIMM MOKa3aHUAMUN AaTuMKa B TEKYLMA MOMEHT BpemeHu. A3-
3a 3TOro MOXeT MMeTb MecTo cpabaTbiBaHVe BbIxOfa AaTuMKa, JaXke eCM MUKOBOEe 3HaueHue
BMOpaLUM B NporpaMme MeHblLLE 3aJaHHOrO Noporoeoro. Ha camom fiene ypoBeHb BMGpaLmn
LEeNCTBUTENBbHO NPEeBbICUIT Mopor, Ho B Nporpamme USPConf nokasaHus elle He N3MeHUINCh.

5.Bbixog 1 m Bbixog 2 - coCTOAHME BbIXOAOB AaTyMKa COMMACHO 3aJaHHOMY PEeXumy wu
HaCTpOWKam.
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[Togknto4veHMe aaTynKa

Ona nopknouyeHUs fAaTurka Heobxoaum Kabenb MoHTaxkHbIi ans TKAM/TKLS (npuobpeTaetca
OTAeNbHO) ANA NOAK/YEeHNA K AaTumKy. [laTumK yrna Hak/ioHa ocHaleH pasbemoM (Pasbem 1),
K KOTOpOMY nofKntouaeTca Kabenb MoHTaxkHbIi ana TKAM/TKLS ¢ otBeTHbIM pa3beMom (Pasbem
2). CneumanbHaa KoHdMrypauma pasbemMoB WCKIOYAeT HenpaBuibHoe nofkaoueHve. [Mpu
Heob6XoAMMOCTY Kabernb MOXET ObITb YANIMHEH NPOBOAOM, CeueHreM He MeHee 0,5 Mm2.

Bce coeivHeHMA fomKHBI 06ecneunBaTb HaAEXHbIV KOHTAKT M OblTb TLLATENBHO N30ANPOBaHbI.
[aTurK MOXeT NOAKIIIYATLCA K I0OOMY YCTPONCTBY, OCHALLEHHOMY LIGPOBLIM WM aHANIOrOBbIM
BbIXOZOM, MO3BOJIALMNM U3MEPUTb HAaNpPsXXeHMe B AMana3oHe MoKa3aHWI aHanoroBoro BbiXxoaa
natunka TKAM, B Tom umncrie v K 6opToBomy KoHTponnepy AsTol PAOD.

Takxe K KoHTponnepy ABTolPAD gatumk TKAM MoxeT 6bITb NOAKIIIOUYEH Mo MHTepdelicy RS-485.
B pasgenax Hu»Ke paccMoTpeHo nogkntoyeHne aatyumka yrna TKAM:

- [logknioyeHne NUTaHMA.

- [MogkntoyeHue K wrHe RS-485.

« [lopKnoyeHne YaCcTOTHOrO BbIXOAA.

« [NogkntoyeHre aHanoroBoro Bbixoga

BHumarue! Bce nodknioyerus credyem npou3sodums npu bIKII0YeHHOM NUMAHUU 0amyuKa u
yempoticme, no0KI0YaeMbIX K OAMYUKY.

NOAKNMIOYEHUVE MUTAHUA

« Mpu nopknuYeHUM nUTaHUA crepgyeT cobnodate MpaBwWna  TEXHUKKM 6e30macHoCTy,
npenycMOTPEeHHble MpaBuaMu BbIMOSIHEHUA PEMOHTHBIX PaboT Ha aBTOTpaHcMnopTe.

« [InA 3aWmTbl NPOBOAOB LEN MUTAHUS OT KOPOTKOrO 3aMblKaHWs, B KOMMIEKTe C AaTUYMKOM
NocTaBnseTCcA NpefoxpaHuTenb. [lepkaTenb NpeaoXpaHUTeNsa YCTaHOBEH Ha KOJbLie MPOBOZAa,
KoTopoe HeobxoAMMO pa3pe3aTb nepep sKCnyaTaluei.

- Bxopg patumka paccumtaH Ha HanpsXeHne NuTaHna ot 7 o 60 BonbT.

nOpﬂAOK noaKknr4yYeHNAa NNTaHnA:

+ lNopkniounte npoBopa «+OcHOBHOrO nuTaHuA» N «ObWMI» Kabena yAJIMHUTENbHOTO,
MOCTaB/IAEMOro B KOMIIEKTE, K COOTBETCTBYIOLMM MPOBOAAM GOPTOBON CETU TPAHCMOPTHOIO
cpepncTBa.

« [lNopkniounTe NnpefoxpaHnTeNb, NOCTaBAEMbIN B KOMMIEKTE B LieNb NUTaHNA JaTumnka.

« [MopkniounTe Pazbem 2 K Pazbemy 1.
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Pasbem 2

KPACHbIV (1)

YEPHbIN (4)

:

Puc.11. (xema nopgKnoueHUA NUTaHUA.

NOAKMIOYEHUE K LUMHE RS-485 (TIA/EIA-485-A)

Oatumk yrna TKAM ocHaleH nHtepdericom RS-485 (TIA/EIA-485-A), nopaepKMBatoLLMM NPOTOKOSIbI
AGHIP, LLS n Modbus (RTU).

3TO No3BONAET NOAK/IOUUTL AaTUMK K KOHTponnepy ABTolPAD ana nepefdaun nokasaHwun yrna,
TemnepaTypbl ¥ YPOBHA BUGPaLy (B 3aBMCMMOCTY OT MPOTOKOIa Nepefayun). [lanee, nocpeactsom
6opToBoro KoHTponnepa ABTOIPA®, nokasaHuA yrna nepefjaloTcA Ha cepsep, 3ateMm — B
aucnetyepckyto nporpammy AsTol PAD ansa ganbHeliwein 06paboTku.

Brumanue! Pabomy ¢ damyukamu yana HaknoHa TKAM no npomokony AGHIP noddepxusarom
6opmosble KoHmposnepsl ABmolPAQ sepcuu 3.0 u sbiwe ¢ npowiuekoii sepcuu AGEX-12.19 u
gbiwe. Jna pabomel damyukog yana ¢ KoHmponnepamu «AemolPAD» gepcuil Huxe, a makxe
¢ KoHmponnepamu AsmolPAQ-GSM/SL u AsmolPAD-GSM/SL-2 (paznoyenHwiti) ucnome3ytime
npomokon LLS.

CTpyKTypHas cxeMa NoAKIoueHNs gaTunKa yria K KOHTponnepy
ABTOIPA® no wnHe RS-485:

Huxe  npuBegeHa  cxema  MOOKMIOUYeHVs — faTumMka K OGOPTOBOMY  KOHTpOJiepy
AsTolPA®-GSM. [laHHas cxema crnpaBefvBa Ana Bcex 60pToBbix KOHTponiepos cepun ABTolPAD,
OCHaLLEeHHbIX WnHoM RS-485. Mpu nogkntoueHnn K koHTponnepam AsTtol PAD c ABymA wnHamm RS-
485, patunkn TKAM gomKkHbl nogkoyaTbca K WwrHe RS-485-1

[aTuvk nepepaet nokasaHua yrna 6optoBomy kKoHTponnepy Astol PAD B rpagycax.
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RS-485 «A» (2) - OPAHKEBBbI

KonTponnep

RS-485 «A» (18) - OI_’AH)KEBbIlfI
ABTOPA®-GSM

C BEJIOW nonocoun

KPACHBIV (1)

RS-485 «B» (15) - KO!’MHHEBhI?I
C BENOU nonocou

RS-485 «B» (5) - KOPUYHEBbIN

K (+) EOPTOBOW CETH K (+) BOPTOBOW CETH

Puc.12. (xema nopgxntoueHus K wmHe RS-485.

Brumarue! He donyckaemca nymame nook/oyeHue K AUHUAM «A» U «Bx. B 1yyae HenpasusibHo2o
NOOK/HYeHuA pabomocnoco6Hocmb 8cex ycmpolicme He 2apaHmupyemcs.

Brumarue! Bce nodknoueHus cnedyem npou3sooume npu BbIKIOYEHHOM NUMAHUU 0aMYuKa u
ycmpoticme, noOko4aembix K uiuHe RS-485 damyuka.

NOAKNMIOYEHUE AHAJIOITOBOIO BbIXOAA

Oatumkmn yrna TKAM c cepuinHbiM Homepom Ao 8084877 ocHalleHbl ANCKPETHbIM BbIXO4OM (Bbixog
1), KOTOpPbIVi MOXET ObITb TaKXKe HACTPOEH B aHANOroBbI PEXMM OIS Nepeaaqyn nokasaHuin B
BUE YPOBHSA HaMpsXXeHWs, MPOMNopLUOHaNbHOIO U3MepeHHOMY Yriy. B nobom pexume, Kpome
aHaNIoroBOro, BbIXOA AaTUMKa MOXET OblTb MOAKMOUEH K OAHOMY 13 LidPOBbIX BXOAOB MO «+» UK
BbICOKOOMHOMY LindppoBomy Bxogy 6opToBoro KoHTposnnepa AsTol PAD.

B aHanorosom pexume Bbixon gatumka yrna TKAM mMoxeT 6biTb NOAKIIOUEH K aHaIOrOBOMY BXOAY
1 koHTponnepa ABTolPA®, a TakxKe K Nio6OMy ApYromy yCTPOWCTBY, OCHaLLEeHHOMY aHanoroBbim
BXOZOM, NOAZEPXKMBAIOLLMM M3MepPeHMe HanpsaxXeHna B ananasoHe ot 0 jo 10 B.

B aHanorosom pexvime aranasoH BbIXOAHOIO HanpskeHusa — ot 0 go 10 B.

MaKcManbHbI BbIXOAHOM TOK — 50 MA.

BbixofiHOe conpoTrBEHNE: HA3KOTO YPOBHSA — 2.4 KOM, BbICOKOTO YPOBHS — He 6onee 50 Om.



27 AATHVIK YTTIA HAKTTOHA TKAM - PYKOBOZACTBO MO IKCMIYATALINY

BHyTpeHHAA cxema Bbixopa 1:

+10 B«

AHATIOrOBbIX BbIXOA,

2.4 xOM

Puc.13. BHyTpeHHAA (Xema aHanoroBoro Bbixoaa.

CprKTypHaﬂ cxema nogknioueHua Boixopa 1:

B undposom pexume

B pexnmax «BHe gnanazoHa», «[uctepesunc 1», «fuctepesmc 2», «OtBan», «KosLw» BbIXOA AaTuMKa
JOJKEH ObITb MOAKIIOYEH K OOHOMY M3 UMPOBbLIX BXOAOB MO «+» WM BbICOKOOMHOMY BXOAY
60opTOBOro KOHTponnepa AsTol PAQD.

Huxe npriBefeHa cxema nogknoueHns Boixopa gatumka K UrdpoBOMY BbICOKOOMHOMY BXOAy 9
60pToBOro KoHTponnepa ABTolPAD-GSM (Bepcusa 3.0). [JlaHHaA cxema nofakoyeHrsa cnpaseinunaa
ans Bcex KoHTponnepos cepun ABTOIPAD, OCHaLLEHHbIX BbICOKOOMHbIM BXOLOM.

BbIXOf, 1 (6) - BEMbIN

(2]=]]

(2] =]f

KoHTponnep
ABTOPA®-GSM+

KPACHbIM (1)

YEPHbIV (4)

—_— VK (+) BOPTOBOW CETU

K (+) BOPTOBOW CETU
Puic.14. CTpyKTypHas cxema NoAKNIoYeHNs aHaNoroBOro BbIXoAa B LG POBOM pexume.

B ananorosom pexxume

B pexume «AHanorosbli» BbIXOA AaTuvKka [OSKeH OblTb MopakmoueH K AHanorosomy Bxogy 1
6opToBOro KoHTponnepa ABTOlPAD, T.K. IMEHHO 3TOT BXo 06ecneunBaeT nu3mepeHrie HanpsXKeHus
B HyXHOM AunanasoHe (0..12 B). MNogknioueHne pgatumMka K aHanoroBomy BXOAY 2 KOHTposiepa
[OMNYCKaeTCs, HO MpY 3TOM TOYHOCTb M3MepeHua OyaeT HU3Kas, Tak Kak aHanorosbll BXog 2
npegHasHayeH AnA n3mMepeHnsa HanpsaXeHna B gnanasoHe 0..24 B.
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BbIXOf 1 (6) - BEMbINA

AHATOT. BXOA 1 (4) - 3EMEHbIN
™

(a]a]]

KonTponnep
ABTOIPA®-GSM+

KPACHBIV (1)

K (+) BOPTOBOW CETU = VK (+) BOPTOBOW CETU
Puc.15. CrpyKTypHas cxema NOAKNIOYEHNA aHANOr0BOr0 BbIXO/a B aHANOTOBOM pexume.

NOAKNMTIOYEHUE YACTOTHOIO BbIXOAA

Jatumk yrna TKAM ocHalleH ANCKPETHbIM BbIXOAOM C OTKPbITbIM KOMNEKTOPOM, KOTOPbIA MOXET
ObITb HACTPOEH B YaCTOTHbIV PEXIM AJIS NepeAayn NokasaHui B BUAE YacTOTbl, MPOMNOPLMOHASIbHOW
N3MepeHHOMY yriy:

+ patumkm TKAM o cepuiiHoro Homepa 8084877 oCHalleHbl OAHMM YaCTOTHbBIM BbIXoLoM (Bbixon
2);

« patumkm TKAM c cepuiiHbiM Homepom 8084877 n Bbllle OCHalLeHbl ABYMA 4YaCTOTHbIMU
Bbixogamu (Bbixog 1 un 2).

[nana3oH BbIXOQHOIO CUrHasa YaCcToTHOro Bbixoda — ot 200 go 2000 Iu.

MakcrManbHbIN TOK Harpys3Kkmn He AomkeH npesbiwatb 100 MA.

Bbixoz MOXeT 6bITb MOAK/IOUEH K OQHOMY 113 LMPOBbIX BXOLOB MO «-» HOPTOBOrO KOHTpO/epa
ABTOIPA®. Ecnn Bbixofn HdaTuMka HacTpPOeH B pexuM «YacToTHbIN», TO BXOL KOHTpossepa
ABTOIPAD Tak>ke [osKeH ObITb HACTPOEH B PEXMM M3MepPeHUs YacToTbl. Kpome Toro Boixog MoxeT
MCMoNb30BaTbCA OIS MOAKOUEHWs [aTuMKka K JI0OOMYy CTOPOHHEMY YCTPOWCTBY C LMbPOBbIM
BXOA,0OM, COBMECTVMbIM C OTKPbITbIM KOJIJIEKTOPOM.

BHyTpeHHAA cxema Bbixopa:

YACTOTHbIV BbIXO[,

»
'

FANbBAHUYECKASA
PA3BA3KA

Puc.16. BHyTpeHHﬂﬂ CXeMa 4acToTHOro Bbixofa.
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CTpyKTypHas cxema nogknioueHus Boixoga:

Hwuxxe nprBefeHa cxema nogknioyeHns Boixofa aaTumka K AUCKPeTHOMY BXoay (Mo «-») 6opToBOoro
KoHTposnnepa ABTolPAD-GSM (Bepcun 3.0). laHHaA cxeMa NOAKIIOYEHNA CnpaBeannBa Ana Bcex
KoHTponnepoB ABTOIPAQD. Takxe YaCTOTHBIN BbIXOL AATYMKa MOXET ObITb MOAKMOUEH K Nobomy
undposomy Bxopy KoHTponepa ABTOIPAD c norvkoi paboTbl MO «-» KOTOPbIA HACTPOEH Ha
YaCTOTHbIN PEXUM.

LM®OPOBOM BbIXOA 2 (3) - CEPbIA

BXOf1 2 (7) - BENbIN Pa3bem 2

KPACHBIV (1)

KoHTponnep
ABTOPA®-GSM

©
YEPHBbIN (4) © (O

— VK (+) BOPTOBOW CETU

K (+) EOPTOBOW CETU

Puc.17. CrpyKTypHas cxema NoAKMIoYeHA YaCTOTHOTO BbIX0AA.



ObHOBNEeHVE NPOLUMBKY AaTuUMKa

O6HoBNeHue npownBKky no USB

Mpwv nomowm nporpammbl USPConf Bbl MoxeTe 06HOBUTb NPoLLIMBKY AaTurka TKAM. ns sToro:

+ mofkntoumnTe ycTpoincTso K MK 1 cumtanTte KoHurypaumio yctporictea B nporpammy USPConf;
« BMporpamme nepenauTte Ha BKNagaKy «CepBMC» N HaXKMKUTE KHOMKY B cTpoke «Daiin npoLumnBKu»

(Punc.18). MNocne storo Bam OyfeT MpensioXeHo BblOpaTb HyXHbIM dann npowmnskn. Main
NPOLUNBKM AO/MKEH UMETb GOpMaT .eraw.

« locne 3arpy3ku daiina NPOLVBKY HaXXMUTE KHOMKY «OGHOBNEHME NMPOLLNBKM».

@ TechnokKom USPConf (Kondmrypatop ans natunkos u nepudepnu) - v.1.0.5

opHaT wHis:

Crucox ycrpoficre

TKAM

SNz

Mlonc ycrpoficrs

Obkoanexme USB-ycTpolicTe 3agepuieHo.

Puc.18. 06HOBNEHNE NPOLUMBKY AaTuMKa.

O6HoBNeHne npownBKN gNCTaHUNOHHO

Hatunkn TKAM nogaep<vBatoT AUCTaHLUMOHHOE OOHOBJIEHVE NPOLLMBKY C MOMOLLb0 60PTOBOrO
KoHTponnepa ABTOlPAD, K KOTOPOMY MOLK/OYEHbI NO WKHe RS-485;

[na o6HOBNEHWs MPOLWVBKM [aTuvMKka Mpv MOMOLM GOPTOBOrO KOHTposiepa Heobxoarmo
oTnpaBuTb Ha KoHTponniep ABTol PAD ynpasnstowyto komaHgy EXTUPDATE uepes cepsep unu SMS.

Brumanue! [JucmanyuornHoe 00H0B/EHUE NPOWIUBKU BO3MOXHO MOJbKO Yepe3 60pmosoli
kowmponnep AemolPAD u mosibko 01 mex 0amyuKos, Komopsle NOOKITI0YeHb! K KOKMPO/IEpy
AsmolPA® no wure RS-485 (8 npomokone AGHIP). JucmaryuoHHoe 06Hos/eHue npowiueKu 08
0amyukos, pabomarowyuix 8 pasHoCMHOM pexxume, HedocmynHo.
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Buumanue! [lng OucmanyuoHHo20 06HOBMEHUS NpoWUsKU 8 O0amYuKax U KOHmposiepe
«Asmol PAQ» domxeH Gbimb ycmarossieH opmam nepedayu 0anHbix 8-N-1.

®dopmat KomaHAbI ceAyowWwuii:
EXTUPDATE=firmware,addr;

roe:
« firmware — Bepcya NpolwnBKK: 1 — pennsHas Bepcurs NPoLINBKY, 2 — 6eTa BEpCMU NPOLLNBKY;
«+ addr- ceteBon agpec gatumka TKAM Ha wuHe RS-485 koHTponnepa ABTol PAD. Agpeca AOMXKHbI

3a/laBaTbCA B ecATYHOM Buae. Tabnmua nepesofa agpecos HEX gatumka B fecaTnyHbIn popmaT
npuBefeHa HXKe.

Hanpumep, komaHga EXTUPDATE=1,192; HauuHaeT OGHOBeHVe NpPOLWMBKU AaTtunka TKAM
c agpecom CO (192 B pgecAaTnyHom dopmaTe) Ha pesiv3Hyl0 Bepcuio, JOCTYMHYI0 Ha cepBepe
06HOBEHVA.

BopToBon koHTponnep ABTOlPAD nocne nonyyeHUss KOMaHAbl Ha OOHOBNEHWE MPOLUVBKM
NOAKMNIOYEHHOrO YCTPOMCTBA, OTNPaBAAET 3aMpoC STOMY yCTPONCTBY. M eciin ycTponcTBO OTBEeYaeT
KOPPEKTHO, TO B OTBET Ha KOMAaH[y KOHTPOJINIEP OTMNPaBUT COOBLLEHNE;
EXTUPDATE=1,192,AGFC-1.10;

roe AGFC-1.10 - 310 BepcmsA TekyLuel npowmnskm TPK.

lMocne 3Toro HauHeTCA 3arpy3Ka NPOLLMBKI C cepBepa B KoHTposnep AsTol PAD, a 3aTem — B JaTumK
TKAM.

Appeca gatunka TKAM B pecaTnyuHom ¢popmare:

AppecTKAM B Appec B pecAT4HOM
HEX dopmare
co 192
ci 193
(o 194
c3 195
c4 196
c5 197
c6 198
c7 199
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YpaneHHaa HacTpovika AaTtyrika

Jatumkn yrna HaknoHa TKAM noppepuBaioT UTeHMe pasfiyHbIX MapameTpoB C WunHbl RS-485
B npotokone Modbus B pexxume RTU (gatunk nopgaepxmsaet oyHkuuto Modbus 0x03 — uteHune
perucTpos).

Kpome uteHua gatunk TKAM noppepkunBaeT GyHKLMIO YCTAHOBKM HOBbIX 3HaY€HWUI OQHOrO Unn
HeCKONbKMX nocsiefoBaTesNibHbIX pernctpoB ModBus (dyHkuma 0x10). 3To no3sonseT yganeHHoO
N3MeHATb HaCTPOIKM AaTunKa HanpsaMyto unu Yyepes 6optoBoi koHTponnep AsTol PAD.

Mpumeyarue. YoaneHHas acmpotka damyukog TKAM vepe3 konmponnep Aemol PAD go3moxHa
moseko 8 npomokoste AGHIP

[JaHHble NnpuHMMaloTcA cTapwnmm 6aliTamu Bnepea.

HacTpoliku WwrHbI o ymonyaHuto: ckopocTb — 19200 k6uT/c, dopmat — 8-N-1. MNpu HeobxoaumocTu
HaCTPOMKN MOTyT ObiTb M3MeHeHbl. HO ecnn KomaHAbl yAaneHHO HacTPONKN nepepalTca
AaTunky «TKAM» yepes KoHTponnep «ABTol PAD», TO 1 B KOHTpONepe, 1 B AaTUMKe AOJKEH
6bITb BbIGpaH popmar AaHHbIX 8-N-1.

Mpumeuanue. Hayuraa ¢ npowusku gepcuu TKAM-1.16 danHeie no Modbus npuHumaromea
CTAPLLIVMU 6atimamu eneped. [Jamyuku ¢ npowuskoli eepcuu TKAM-1.15 u Huxe npuHumarom
darrbie MIALLLMMMY 6atimamu eneped.

OopmaT KomaHa ana KoHTponnepa ABTol PAD

KomaHzbl MoryT 6biTb mepepaHbl AaTuvky yrna HaknoHa TKAM uepes wwuHy RS-485-Modbus
KoHTponnepa ABTolPAD, K KOTOpOMY MOAKNIOUEH AaTUKK.

Komanpa yctaHOBKM HOBOW HAaCTPOMKK

MODBUSOUT=sens_addr,reg_addr,byte,timeout,data;

roe:

- sens_addr - 370 agpec gatumka TKAM, nogkntoyeHHoro K KoHTponnepy ATolPAD. Appec
[loJKeH 6bITb 3afaH B dopmaTe HEX. Hanpumep, CO;

+ reg_addr - 370 HauanbHbIN agpec pernctpa Modbus gnAa ycTaHOBKM HOBOro 3HauyeHus, B
¢dopmate HEX. Hanpumep, 0064 — ana ycTaHOBKM 3HaueHUA BepxHero nopora Bbixoaa 1 (0064 —
3710 100 B DEC). Agpeca ocTanbHbIX PErMcTpoB As YCTaHOBKM 3HAUeHWI NpriBefieHbl B Tabnvue
HIIXe;

« byte - nnuHa faHHbIX B 6aniTax (UeTHOE YUCIIO);

+ timeout - TalimayT 06paboTKM KOMaHAbI, B MC. PekomeHAOBaHHOE 3HaueHune — 100 mc;

- data - gaHHble ona 3anucy B pernctp B popmate HEX. Hanpumep, 0041 (uncno 65 8 DEC) gna
YCTaHOBKM BEPXHEro nopora — 65 rpaflycos.
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Mpumep KomaHAbI:
MODBUSOUT=(0,0064,2,100,0041;

MpriBefeHHas KOMaHAa YycCTaHaBnvBaeT 3HadyeHve 0041 (65 B DEC) B peruvctp Modbus ¢
agpecom 0064 (100 B DEC) - 3HaueHune BepxHero nopora Bbixofa 1, paBHbiM 65 rpagycam. Agpec
HacTpavBaemoro fgatumka — CO.

Bxumanue! Yucna, nepesedertbie 8 gopmam HEX Heobxooumo 88odume & gpopmame 0000.
Jonycmum, yucno 64 8 HEX, Heobxodumo 880dums 6 ghopmame 0064, yucno 65 HEX — 0065 u mak
danee.

KomaHnpa uteHus cratyca perucrpa — HacTpoiiky gatumka «TKAM»
MODBUSIN=sens_addr,reg_addr,byte;

roe:
- sens_addr - 3710 agpec patunka TKAM, nogknioueHHoro K KoHTponnepy ABTolPAD. Agpec
[omKeH 6biTb 3aaaH B dopmate HEX. Hanpumep, CO;

- reg_addr — 370 HayanbHbIN agpec pernctpa Modbus ana uteHus, B dopmate HEX. Hanpumep,
001D - pnAa uyteHnA cTaTycoB BbixogoB ycTponcTea (001D - 310 29 B HEX). Agpeca ocTanbHbIX
PerncTpoB A YTEHUA 3HAYEHUI NPYBELEHbI B TabnnLe HIXE;

- byte - gnuHa B 6aiiTax (UeTHoOe Uncno);

Mpumep KomaHAbI:
MODBUSIN=C0,001D,2;

MpuBeaeHHas KOMaHAa NpeAHa3HayeHa Ana yTeHuaA 3HayeHna pernctpa Modbus c agpecom 001D
(29 B HEX) - cTaTycbl BbixogoB gatyunka TKAM.

Komanpa ypaneHHoii HacTpoiiku patuuka TKAM pomkHa 6biTb oTnpaBneHa 4yepes cepsep (unu SMS)
KoHTponnepy ABTol PAD, K KOTOpOMY AaTUMK NOAKIIOYEH.

[inAa oTNpaBKM KOMaHAbI Yepe3 cepBep Heo6XoAMMO BbINOIHUTD CepyloLee:

+ Bnanke \Conf co3paiiTe nanky, COOTBETCTBYIOLLYIO CEPUAHOMY HOMepPY KOHTposnepa ABTolPAQD.
Manka \Conf pacnonoxeHa B narnke ¢ ycTaHoBNeHHbIM cepBepHbIM MO ABTolPAD.

« B 27Ol nanke co3paiTe TeKCTOBbIN dain C pacwupeHnem .atc. Beegute B 3Tom daine Bce
KOMaH/bl, KOTOpble HY)KHO OTNpaBUTb KOHTpomnepy. Kaxpaa KomMaHAa [OMKHa BBOAWUTLCA B
HOBOW CTPOKe.

« CoxpaHuTe dann.

« Bce komaHppl, yKka3aHHble B AaHHbIM aline, 6yayT nepepaHbl KoHTponnepy AsTolPAD npu
crepytoLleM NoaKIloYeHMN Npubopa K cepsepy.
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®opmaTt KOMaHA NPV aBTOHOMHOM pa6oTe

Komanzbl Modbus moryT 6biTb nepepaHbl [aTumKy Hanpsamyto no wuHe RS-485-Modbus. Huxe
npuBeAeHbl NPVMepPbI CTaHAAPTHBIX KoMaHA Modbus.

Mpumep:
+ YcTaHoBKa BepxHero nopora Bbixoga 1, paBHbIM 65 rpafycos:

Komanpa (Ha gatunk TKAM): C0 700064 0007 02 0041 CRC
Oter (o1 gatunka TKAM): €0 7000 64 00 07 CRC

« YteHue 3HaueHun X, Y, Z:
Komanpa (Ha gatunk TKAM): €0 03 0000 00 03 CRC
OtBet (o1 gatunka TKAM): C0 03 06 NN NN NN NN NN NN CRC
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KapTa pernctpos MODBUS (RTU)

HauanbHble ajpeca anA ycraHOBKU HOBbIX 3HaueHuil OHOTO UMM HeCKONbKUX NOCNeA0BaTeNbHbIX

peructpoB (¢pyHkuua 10)
HauanbHbin agpec HauanbHbin
permcrpa (DEC) agpec peructpa | CopepkaHue
(HEX)
100 0064 BepxHuin nopor Bbixofa 1 (2 6aiTta = short int)
101 0065 HwxHWin nopor Bbixoaa 1 (2 6anTa = short int)
Pexnm paboTbl Bbixoga 1 (2 6arita = WORD):
7 6UT — akTMBHbIN ypoBeHb (0 — AKTUB. 0, 1 — AKTUB.
1), 3...0 6UTbI — peXkMm paboTbl BbIXofa:
0000 - BbIXOA, He NCMOSIb3yeTCs;
0001 - BHe guana3oHa;
0010 - Mncrepesuc 1;
102 0066 0011 - Mnctepesunc 2;
0100 - AHanorosbIl;
0101 - OTBan;
0110 - KoBLy;
0111 - Bubpauus;
1000 - Temnepartypa;
3apepKKa NepeksIloueHnsa B CEKYHAAX A BbIXoLa
103 0067 1 (2 6aiita =WORD). B pexxume «KoBLu» — 3aepKKa
BKtoYeHUA (Tayn)
3apepxKa BblkoYeHUs (Teun) B CEKyHOAxX AanA
104 0068 BbIXOF;J,a 1 B pexxume «KoBLw» (2 6aiTa = \)I/VORD)
HanpsaxeHue npu 0 rpaa. B Bonbtax * 100 (2 6anTta
105 0069 i WgRD) pnire
Hanpsi»xeHne npun 180 rpag. B Bonbtax * 100 (2
106 006A 6a|71TF::1 = WORD)p P
110 006E BepxHuin nopor Bbixofa 2 (2 6aiita = short int)
111 006F Hwvi>xHnin nopor Bbixoga 2 (2 6arta = short int)
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Pexxnm paboTbl Bbixopa 2 (2 6aita = WORD):

7 6UT — akTMBHbBIN ypoBeHb (0 — AKTKB. 0, 1 — AKTUB.
1), 3...0 6UTbI — peXUM PaboTbI BbIXOAA:

0000 — BbIXOA He UCMOSb3YeTCs;

0001 - BHe ananasoHa;

0010 - Mnctepesuc 1;

112 0070 0011 - Mncrepesuc 2;
0100 - YacToTHbIl;
0101 - OTBan;
0110 - KoBL;
0111 - Bubpauus;
1000 - TemnepaTtypa;
3apepkKa NepeKioYeHns B CEKYHAX A BbIXoda
113 0071 2 (2 6anTa =WORD). B pexxnme «KoBL» — 3a1epKKa
BKMtoueHUSA (Tewn)
114 0072 3agepxKa BblkAoUeHNA (Teuws) B CEKyHAAX AnNA
BbIxofa 2 B pexume «KosLwu» (2 6arnta = WORD)
HauanbHble agpeca Ana uTeHUA 0JHOTO WM HECKONbKUX PerncTpoB XpaHeHus (GpyHKuuna 03)
HauanbHbill agpec HauanbHbii
perncrpa (DEC) agpec peructpa | Cogep<aHue
(HEX)
0 0000 sHaqume X,Y, Z nocne ycpegHeHus (6 6ant = 3 *
int_16)
4 0004 ?/pOBEHb HakfloHa B rpagycax * 10 (2 6anta =
int_16)
5 0005 r’»Haqume TemnepaTypbl B rpagycax (2 6ainta =
int_16)
6 0006 Brbpaums, B % (2 6anTta = int_16)
11 000B KpeH, B rpagycax (2 6aiita = int_16)
12 000C TaHrax, B rpagycax (2 6awTa = int_16)
CocTosiHMEe BbIXOAOB YCTpoiicTBa (2 6GaiiTa):
29 001D MAaaWwuii GUT — COCTOAIHKE BbixoAa 1, CTapLinii 6yt
— COCTOAHME BbIXoAa 2
100 0064 BepxHuin nopor Bbixofa 1 (2 6aiTa = short int)
101 0065 HwxHWin nopor Bbixoga 1 (2 6aiTa = shortint)
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Pexkum paboTbl Bbixoaa 1 (2 6aiita = WORD):

7 6UT — aKTMBHDBIN ypoBeHb (0 — AKTUB. 0, 1 — AKTKB.
1), 3...0 6UTbI — peK1UM paboTbl BbIXOAA:

0000 - BbIXOA He UCMOoNb3yeTCs;

0001 - BHe ananasoHa;

0010 - Mnctepesnc 1;

102 0066 0011 - Mnctepesnc 2;
0100 — AHanorosbli;
0101 - OtBan;
0110 - KoBLy;
0111 - Bubpauus;
1000 - TemnepaTtypa;
3apeprkKa NepeKknioyeHrs B CEKyHAAX As BbIxoda
103 0067 1 (2 6aiiTa = WORD). B pexkume «KoBLU» — 3afepKKa
BKMtoueHUs (Tewn)
3agepxka BblKtoUYeHNA (Tgwn) B CEKYHOAx AnAa
104 0068 Bblxop,qa 1 B pexxume «KosLw» (2 6arita = \3,VORD)
Hanps»enne npu 0 rpaa. B Bonbtax * 100 (2 6anTa
105 0069 i WgRD) pnorp
HanpsxxeHne npu 180 rpaa. B Bonbrax * 100 (2
106 006A 6a|7|TF; = WORD)p P
110 006E BepxHuii nopor Bbixopa 2 (2 6anTta = short int)
111 006F HwxHWUin nopor Bbixoga 2 (2 6aiiTa = short int)
Pexnm paboTbl Bbixoga 2 (2 6arita = WORD):
7 61T — akTVBHbIN ypoBeHb (0 — AKTKB. 0, 1T — AKTMB.
1), 3...0 6UTbI — pexxnum paboTbl BbIxoga:
0000 — BbIXOA He UCMONb3yeTCs;
0001 - BHe guana3oHa;
0010 - Mncrepesuc 1;
112 0070 0011 - ncrepesnc 2;
0100 - YacToTHbIl;
0101 - OTBan;
0110 - KoBLy;
0111 - Bubpaums;
1000 - Temnepartypa;
3afiepKKa nepeKioyeHns B CeKyHax Ansa Bbixoda
113 0071 2 (2 6aiita =WORD). B pexxume «KoBLu» — 3aiepKKa
BKtoUeHUA (Tgyn)
114 0x72 3agepxka BblknoueHNA (Tquwe) B CEKyHAAxX AnA

Bbixofa 2 B pexume «Kosww» (2 6arita = WORD)
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HacTtpoinka KoHTpo1epa
ABTOIPAD ana paboTbl C 4aTUMKOM
TKAM

Oatunk TKAM moxeT nofkntouaTtbca K 6opToBomy KoHTponnepy AsTol PAD no nHtepdericy RS-485,
a TaKXKe K aHanoroBoMy unv AUCKPETHOMY BXOay.

CxeMbl nopaknoyeHns Bbl moxeTe nocmotpeTb B pasfene «[lofgknioueHne AaTymka» [AHHOMO
PykoBofcTtea nonb3oBatens. [lepen MNOAKMIOYEHWEM KOHTPOMnep W AaTuuK [OSKHbl ObiTb
HaCTpOEHbI.

HacTtpoiika KoHTponnepa npu NoAKAKYEeHUN faTumMKa K wrHe RS-485
(npotokon AGHIP)
WHCTpyKUmA, NpruBeeHHasa HUKe, cnpaBefivea ANa KoHTponnepos ABTol PAD, noaaepKmBaroLmx

paboTy ¢ fatunkamu yrna HaknoHa TKAM no npotokony AGHIP. 3To koHTponnepbl ABTOPAD cepun
3.0 n BbIWwe ¢ MuKkponporpammon Bepcum AGEX-12.19.

R5485 | Pacwmpern RS405 |R5485 - MODBUS | RS485 MODEUS - nDoWasonkHele nanateToo | MODEUS STRUNA+ | Bluetadth | Por 1"

lpoBepka NaccamHponoToka
APEca QATHMKOE BECA M NaccasponoToka (oo 16 aaTunkos, 4epes sanaTyio)

[EpMa MPHHYAMT EAEHGH SEMHCH AAHHEL © ASTYMKOE BECE W NacoakMpanaToka (30, 3600, cex). 0 - He onpawmsate 0

[ CrcTema koHTpoaa naccakuponaToka |RMA [ Bieoa vrdopmaan o NN Ha wHTepdeic AS-405-2

Pacumpurens guckpernbiz 6xonos ¢ 485 unreppedicom
Meprog, sanueK AaHHsE pacukputena erotos [1.3600, cex] O
Mepron sanHeH AaT4MK0E [ - HE MHCATE A5HHEIS PACLUMPHTENA BROADE
[E Denare aononnimentHyio 3anHcE NPM HsMEHERMA NG00 EX008 PACLIMPUTENA

Cersesie anpeca konrponnepos TPK. TewoKom [A5FC)
1 2 3 4 5 B 7 B 3 i 11 12 13 14 15 15
FF FF F F FF F F F F F F F F F F FF

O
CeTerble anpeca AATHMKGS yrna HaknoHa TesHokom (TKAM)
1 2 3 4 5 B 7 g 9 0 il 12 13 14 15 16
o 1 3 C4 FF FF FF FF FF FF FF FF FF FF FF FF
MepMaa 3anHcH 4aTYMKAE Yraa HarkaoHa [5.. 3800, cek. O - He nucaTs ganHse] | 30 (2)

CeTeBbie 41Paca AATHHKOE CHOTEMBI KOHTPOAA Sarpyaki Tesmok o [CK3)
1 > 3 |4 5 |8 (7 B |3 [w 1 | 15 15
FF FF F F FF F F F FF F F F F F F FF

MepMan 3aMHCM AaHHEE CHCTEME! KOHTROAR 3arpuskid (5. 3600, cex, O - He nucaTe AaHHeEe] B5GE35

[ Menonsaoears wHmepdeiic 485 145 NOAKMIGHSHUR BHEWUHER S NPHENHNKS KoopavHaT TTOHACC/GPS

Puc.19. Hactpoiika wiHbl RS-485 KoHTponnepa ABTol PAQ ana noaknioueHua aarumkos TKAM.

Ecnu koHTponnep ABTolPA®» ocHaleH ABymMA wrHamy RS-485, To gatunk TKAM ponxeH 6biTb
NoAKJoYeH K WinHe RS-485-1.

[Ana HacTpPOMKN KOHTpoJiepa:
« neperignTe Ha BKNaaKy «PacwupeHus RS485» nporpammbl AG.GSMConf Bepcun 3.3.7-r3 nnu
BblLUe;

- BBeAuTe agpeca fatumko TKAM, KoTopble nopknioyalTca K KoHTpomnepy ABTOlPAD B
Tabnuuy «CeTeBble afjpeca AaTuYMKOB yrna HaknoHa TexHoKom (TKAM)» (Puc.19, n.1). Jrnana3soH
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ponyctumbix agpecos ot CO go C7. lonyckaeTca nponyck ayeek. K koHTponnepy AsTol PAD Bcero
MOET ObITb MoAKoueHo Ao 8 AatumkoB TKAM, ocTanbHble 8 aipecoB 3ape3epBUpPOBaHbI;

+ 3afjaniTe Nepuog 3anucy JaHHbIx ¢ gatunkos TKAM, nogknioyeHHbIx no wuHe RS-485, B none
«[epurog 3anucy JaTumKoB yria HaknoHa» (Pnc.19, n.2). MMHUManbHbI NEPYOA 3anncKn 5 cekyHz,
MaKCuMarnbHbI — 3600 cekyHA, nepuog 0 — OTKIIoYaeT 3anmcb AaHHbIX C AAaTYMKOB Yrila Hak/oHa
TKAM.

+ nepenpgute Ha BkNagKy «RS485-MODBUS», 3atem HacTpoiite «Ckopoctb RS485 (6ut/c)» n
(Puc.20). B koHTponnepe aBTomMaTnyeckn mcnonblyerca ¢opmat 8-N-1 ansa npotokona AGHIP.
Ckopoctu u ¢popmarbl wnH RS-485 (RS-485-1) KoHTponnepa «ABTolPA®» n paruymkoB
«TKAM», noAKNI0UYEeHHbIX K KOHTPOJINepy, AO/MKHbI 6bITb COrNMacoBaHbl.

*+ COXpaHWTe HaCcTPOWKK B KoHTposnep AsTol PAD.

r

| COHACC | 1-ire kKUK W KS0TE! | 1-wfite TerMnepaTuna | RS5485 | Pacwmnoequa 5485 A5485 - MODBUS | R5485 MODEUS - nooussa !

Naruuku Temneparypm MODBUS

[] MaTuuk Temnepatypts 5 Address |F7 Register 0201 Coefficient [C/bit) [0.1 ‘

[C] Maruur Temneparypt: 6 Address |F7 Reagister 0202 Coefficient (C/bit) (0.1 ‘

[[] Raruur Temneparypt 7 Address |F6 Register 0201 Coefficient (C/bit) (0.1 ‘

[[] Maruur Temneparypt: 8 Address |FB Reagister 0202 Coefficient [C/bit) 0.1 ‘
-1 NMeprog, sanucu gatynkos Temnepatypo [10..3600, cek. 0 - He NHcaTb AaHHLIE]

Mpouue ycrpodcTea
Haruuku yposua MODBUS
[T Patiorare ¢ ycrpoficteom "Card Reader” TexnoKom

Addrl FF | Regl FFFF Addi5 FF | Regb FFFF

Anpeca kaprpunepa [HEX, no 8 wryk. yepes sanaryw)
FO P Addi2 FF | Reg2 FFFF Addi6 FF | Reg6 FFFF
Addr3 FF | Reg3 FFFF Addi7 FF | Reg? FFFF
-“ Addr4 FF | Regd FFFF Addr8 FF | Reg8 FFFF

MNepuon sanucu aaTyukos yposhn, cex 0

19200 ~ | Cropoce RS4E5 [Gurdc) [ 3 81w oprar R5485 MODBUS Mpoeepka MODBUS ] [ OuMcTUTE Nona

Puc.20. Hactpoiika ckopocty wnHb! RS-485 kontponnepa Astol PAO.

Mpwn Takol HacTpolKe nepefaya AaHHbIX mexay Aatunkamm TKAM u koHTponnepom AsTol PAD
6yaeT ocyLlecTBNATLCA B MpoTokone AGHIP.

Habop paHHbIX, nepenaBaembix Mo wuHe RS-485 GopToBOMy KOHTponnepy patumkom TKAM,
3aBUCUT OT HaCTPOeK AaTunKa.

3anucb NONyYeHHbIX AAHHbIX OCYLUECTBAAETCA C 3afaHHbIM MepUOAOM 3anucu. Mpn nsmeHeHnn
COCTOAIHMA BbIXOAa AATuUMKa, BbIMOSHAETCA BHeouepeAHas 3anucb COCTOAHMA 3TOro BbIXOAa B
namATb KOHTposepa.
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NPOCMOTP JAHHbIX B JUCMETYEPCKOI NPOTPAMME «ABTOIPA® 5 NPO» (TTPOTOKOJ1 AGHIP)

[JaHHble, nonyyeHHble ¢ gatunkos TKAM B npoTokone AGHIP, KoHTponnep coxpaHAeT B OTAeNbHble
3anucu.

Ona aHanm3a paHHbIX gatumkoB TKAM B aucnetyepckor nporpamme ATolPA® 5 [PO
npefycMOTpeHbl CrielranbHble NMapaMeTpbl, KOTopble MO3BOMAIOT MONYYUTb COAEPXKMMOE STUX
3anucen.

B TekyLLeih Bepcmm nporpamMmbl JOCTYMHbI CiefyioLne napaMeTpbl AN UTEHWA AaHHbIX C 4AaTUMKOB
TKAM:

« TKAMOut1(channel) - napameTtp Tna boolean (norvyeckuit), Bo3BpallaloWwmii COCToAHKE
Bbixopa 1 patumka TKAM; channel - 310 nopagKoBbI HoMep AaTumnka ot 1 go 16. MNopagKosbii
HOMep JaTuvKa 3afaeTcA B HacTporKax KoHTponniepa AsTol PAD (Puc.19) - 310 HoMep AYeliku
C agpecom faTyuKa.

« TKAMOut2(channel) - napameTtp Tna boolean (norvyeckuin), Bo3BpallaoWwmii cocToAaHme
Bbixopa 2 patumka TKAM; channel - 310 nopAagkoBbI HoMep AaTunka ot 1 fo 16. MNopagKoBbIn
HOMep AaTyrKa 3afaeTca B HacTporkax koHTponniepa ABTol PAD (Puc.19) - 310 HoMep AYelku
C appecom paTyuKa.

« TKAMAngle(channel) - napameTtp Tuna double, BO3BpaLlatoLwnin yron HaknoHa, U3MepPeHHbIi
patumkom TKAM; channel - 3To nopsagkoBbIi HoOMep AaTurKka oT 1 go 16. MopAagKoBbI HoOMep
JaTuMKa 3afaeTca B HacTpolkax KoHTponnepa ABTOIPAD® (Puc.19) — 310 HoMmep AYenkn ¢
appecom patuvka.

« TKAMVibration(channel) - napameTtp Tvna int, Bo3BpaLlaoWwuii ypoBeHb Brbpauuii B %,
MN3MepeHHbIN aaTunkom; channel — 3To NnopAaaKoBbIN HOMep faTtymKka oT 1 go 16. NMopAagkoBbI
HOMep AaTuvKa 3afaeTcs B HacTporikax KoHTponnepa ABTolPAD (Puc.19) - 310 Homep AYenkin
C appecom aaTyuKa.

« TKAMTemperature(channel) - napameTpbl Tvna int, BO3BpaLLaoLL M 3HaUEHNe TeMNePaTypb,
n3mMepeHHoe aatumkom; channel — 3To NopsAAKoBbI HoMep AaTurKka oT 1 fo 16. MopsaaKoBbIi
HOMep AaTuumKa 3afiaeTca B HacTpolikax koHTponnepa ABTolPAD (Puc.19) — 310 HoMep AYenKy
C appecom patymka.

« TKAMRoulis(channel) - napametp Tna double, Bo3Bpalyatowmin yron KpeHa; channel — 3to
nopAfKoBbIN HoMep JaTumnka oT 1 fo 16. NMopaakoBbii HOMepP AaTuMKa 3afaeTcA B HaCTPOMKax
koHTponnepa ABTolPAD (Puc.19) - 3To HOMep AYeNKN C afpecom faTumKa.

« TKAMTangage(channel) - napametp T1na double, Bo3Bpalyatowmin yron TaHraxa; channel -
3TO NOPAAKOBbIV HOMep AaTurKa oT 1 Ao 16. MopaaKoBbI HOMeP AaTuMKa 3aaeTCA B HACTPOMKax
koHTponnepa ABTolPAD (Puc.19) - 3To HOMep AYeNKK C afpecom faTumKa.

Ha Puc.21 nokasaH npumep noslyyeHUA MOKa3aHWIM JaTymKka yrfia HakioHa B AMCMETYEpPCKON
nporpamme AsTol PAD 5 MPO, ncnonb3ya napameTpbl, NprBeAeHHbIE BbiLe.
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Ofiwme onuym - OBpafioTuik AaHHbIX - YCTpoiicTso 1

Crncok napamMeTpos

HobasuTe rpynny [OobasiTs napareTp BcraeuTe napameTp
E Tabnu-Hele m PelicoBbie m DHHaNEHbIE Hairmm: a MpeanpocMoTh
Onwncanne Wma Beipaxerve Tun Cnmncok
Mpee. OverspeedCount count.Overspeed [ 2 Mepewn.  unan. -
Tekywan Speed MextSpeed Moand. Tabn.
Mpes. Overspeed CrdReg ? (u.Speed > u.SpeedLimit... Mepexn.  Tabn.
MaKc. MaxSpeed max.Speed WHa. Peiic.
Marc. MaxSpeed max. Speed MHa. DuHan.
Cpeanas MeanSpeed mean,Speed WHa. Pelic,
CpeaHas MeanSpeed mean,5peed WHa. DHHan,
» MecTononomenne
Bpema Habnoaerna TrackingTime f.TrackingTime MHa. DuHan.
YCTapesiume KoopAWHATEL OutOfDateCrds f.UDT - f.LastCrdUDT > minutes(10) Mepewxn.,  ®wman,
MpocToi Downtime f.ParkTime > minutes({10) Mepexn.  ©uHan.
NepepaboTka Overwork f.MoveTime > hours(8) MNepexn.  ©uHERN.

»  Oarunk yrna sawnona (2)

~ [arumk yrna Haknoxa
Brixoa 1 Qutputl TKAMOut1(1) WHa. Tabn,
Beixon 2 Output2 TKAMOut2(1) WHa. Tabn.
¥ron HaknoHa AngleValue TKAMAnNgle(1) MHa. Tabn.
¥Yposerk subpaLn Vibration TKAMVibration(1) WHa. Tabn.
TemnepaTypa o4 v X TKAMITemp TKAMTemperature(1) MHa. Tabn.
Kpex Roulis TKAMRoulis(1) WHa. Tabn.
TaHram Tangage TKAMTangage(1) MHa. Tabn. .
Obuwne Wrorm | OrobpameHie
Bosep. sHauenme: | Int32 ~ Ea.wusm.: -
Big sHaueHus: AKTYaNsHD A0 CIEAYOWE 3arno -
DopMaT: | WnpmHa cronbua: &0 :
BoipaBHnsanme:  ABTO ¥ CTpoka: Bepxnas -
OpawHara: ==+ McesaoHuM:
UeeT rpad.: CJo;o;0;0 ¥ | TONWMHE MHHHK: 1 : -

Puc.21. Moka3anua patunka yrna HaknoHa <«TKAM» no kanany 18 npotokone AGHIP.

HacTpoiika KoHTponnepa npu NogKAYeHUN AaTymKa K WwnHe RS-485
(npotokon LLS)
Ecnun 6opToBoi koHTponnep ABTol PAD He nopaepusaet paboty ¢ agatumkamv TKAM no npoTtokony

AGHIP, To Bbl MOXeTe NoAKNUNTb AATUMKM K KOHTpOnepy No npoTokony LLS. 70T e npoTtokon
UCMonb3yeTcs ANA NOAKMOUYEHMS AAaTUMKOB K CTOPOHHVIM YCTPOCTBAM.

Ecnu koHTponnep ABTolPA® ocHaleH ABymMA WwuHamm RS-485, To patumk TKAM pgomkeH 6biTb
noaKsoYeH K lwinHe RS-485-1. Bcero ao 8 patumkoB TKAM MOXeT 6bITb MOAKIIOUEHO K KOHTPOEPY
AsTolPA® no npoTokony LLS.

[lnAa nepepaun faHHbIX No npotokony LLS, 3ToT npoTtokon fomkeH 6biTb BKNOUYEH B HAaCTPOMKax
fAaTtymka yrna HaknoHa TKAM.

[nA HacTpoWKN KOHTponnepa:

- nopknoumte 6opToBoi KoHTponnep K MK n 3anyctute nporpammy AG.GSMConf;

+ nepenguTe Ha Bknagky RS485 nporpammbi;

+ BKtounTe onumio «Jatumk 1» (Pnc.22, n.1). JaHHaA HacTporiKa pa3peLlaeT KOHTPoepy onpoc
[aTuuvKa, appec KOToporo 3aaaH B none latumka 1. TakxKe Npu Tako HaCTPOKKe NoKa3aHmA 3TOro
JaTymka 6yayT 3anvcaHbl B KOHTPOJIIEp, Kak nokasaHus LLS1;

+ 3afanTe agpec NOAKMYAEeMOro Aatumka yrna HaknoHa B none Jatumka 1 (Pnc.22, n.2). Tk.
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afpeca pgatumkos LLS 3apatotca B HacTpolikax KoHTposnepa «ABTol PAD» B gecATYHOM Ppopmare,
To agpec gaturka TKAM (B HEX) Hy>kHO npeobpa3oBaTb B AeCATMYHbIN popmaT. Hanpumep, agpec
CO (B HEX) 6yzeT 192 B flecATUYHOM dopMmaTe.

- B none «lMepuog 3anncy gatunkos 1-4» 3apanTe MHTEPBan 3anvcy NOKasaHW gaTyvka yrna
HaK/IOHa B MNamATb KoHTponnepa (Puc.22, n.3). laHHaa HacTponka oTHocUTCA K HaTtumkam 1-4.
Ecnn Bbl HacTpamBaeTe [laTumkn 5-8, To nepuog onpoca 3TX AaTYNKOB HEOOXOAMMO 3afaBaTb
B none «lepropg 3anucn AaTunKoB 5-8». 3anncb NoKasaHWi 4AaTYNKOB He OCYLLEeCTBNAETCA, eC/n
3afiaH HyneBo neproa. JnanasoH BO3MOXHbIX 3HaueHn nepuroga 3anmcn ot 10 o 3600 cekyHa,.
MNepwvopa 3afaeTca B CeKyHAAX;

« BKlounTe onumio «PacwmpeHHaa 3anucb gaHHbix ¢ AYT» (Puc.22, n.4). MNpu oTKNYeHHOM
onuun KOHTpomnnep He OydeT MonyyaTb MoKasaHWA TemnepaTypbl C OAaTYMKOB Yria HaKIoOHa,
nepepatroLLMx AaHHble B npoTokone LLS;

« B cTpoke «CkopocTb RS485 (6UT/C)» yKakuTe CKOPOCTb PaboThbl WwrHbl RS-485 KoHTponnepa
(Puc.22, n.5). ObpatTe BHUMaHMe, YTO TaKaa »Ke CKOPOCTb Ao/KHa ObiTb 3ajaHa BO Bcex
YCTPOWCTBax, NofK/oYaembIx K KoHTponnepy ABTolPAD no wurHe RS-485, BKntoyas fJaTumKkuy yrna
HaknoHa TKAM;

« B npoToKose LLS koHTponnep no ymonuaHuio ncnonb3yet popmat nepefayn JaHHbIX MO WHHe
RS-485 - 8-N-1, noatomy y6enTech, 4To 3TOT ke GOopPMaT YCTaHOBIEH B MOAKIIIOYAEMbIX JaTUMKaX
yrna HakJoHa;

+ COXPaHUTe HAaCTPOMKM.

Brumanue! [na o6mera 0aHHeIMU C NOOK/OYEHHbIMU OamyuKamu 8 npomokone LLS onyus
«[pomokon AGHIP» donxHa 6bimb omksikoyeHa 8 Hacmpolikax konmposnnepa Asmol PAQ.

R5485 | Pacumperia RS 485 | RS485 - MODBUS | R5485 MODBUS - noouseoibHbLIE NADaMETDR | MODBUS STRUNA+ | Parorament | [

Jlaruuk ypoena Tonsuea LLS .
¥

o [[§ o [[} o (B o [[] v~ [} o [[§
L-1 l_-1 L-1 L-1 l_-1 L-1 L-1 L1
L-2 L-Z L-2 L-2 L-Z L-2 L-2 L2
J,-g ,L-g J,-g .I,-g J.-g L-g l-g +a
/. N /. N - N /. N - N

?

V] Daruur 1 [ Daruwe 2 ] Darae 3 [] Daruk 4 [ Darwe 5 ] Darwr B [] Daramk 7 [ Darwe &

@ 192 2 3 4 5 B 7 8
Haer ckanuposanue 485 | [7] Ckanmposare Henpepmsho Hauare nposepky
Meprog, sanmck pardukoe O - He mvcate gaddee c LLS

Mepuon san4c9 aaTuikos 5-8 (10,3600, cax] 0
@—ﬂ - [ P c JIYT (16 Gur, c unpopmauuen o Temneparype]

7] Nporokon AGHIP
Cropocte RS485 [Bur/c)
19200 -

Mepuon, sanuew gatadkos 1-4 (10,3600, cex] 10

()

OuHcTHTE Nona

Puc.22. Hactpoiika wikbi RS-485 kontponnepa «AsTol PAO» ana noakmioueHus garumkos «TKAM» no npotokony LLS.
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Bbl moxeTe NPOBEPUTb KOPPEKTHOCTb 3alaHHbIX HAaCTPOEK Nocsie NX COXPaHEHUA. [na storo:

- noaknounte gatumk TKAM K KOHTponnepy;
+ nofKoynTe NUTaHNe K KOHTPONINepy 1 AaTUuKy;
+ BKJtounTe onumio «CKaHMPOBaTb HEMPEPBIBHO» M HAXXMUTE KHOMKY «HauaTb MpoBepKy».

RS485 | Pacwwoerua 5485 | RS485 - MODBUS | RS 485 MODEUS - noouseansHsie nanametos | MODBUS STRUMA+ | Sotokamens | B

JlaTuuk ypoBHa Tonauea LLS

™ ™ ™ ™ ™ ™ ™ ™
28 - - -
L L L L L1 L1 L L
Lz Lz Lz Lz L2 L2 Lz L2
49 4g ig lg la lg la la

Naraue 1 Naraue 2 Haruue 3 Jaruue 4 Harauk 5 Ik, ST = Daraur 7 Narauk B

(02 ] JE | [ | [2 [ JC | e 3
Hner cranuposanue 485 I CraHupoBaTh HENpPepLIBHO 1 |I Hauare nposepry

Mepuog sanuou garukos 5-8 (1003600, cex] 0
Mepron sankck QaryHeos O - He NMcaTe AaHHe:E ¢ LLS

Nepuog sanuen garaacos 1-4 (103600, cex] 10

PacwuipenHan sanMce aatdbis ¢ JIYT (16 64T, ¢ HHdopMawHed o Temneparype)
Mporokon AGHIP
CropocTe RS485 [Suric)

Puc.23. lpoBepka pa6otbi kontponnepa AsTol PA® ¢ satunkamn TKAM no npotokony LLS.

« Ecnn HacTpolika KOHTposiiepa 1 AaTurka BbIMOSIHEHA KOPPEKTHO, TO Ha BKnagke «RS485» no
afpecy NoAKJIYEHHOro faTumKa noABATCA NokasaHuA 3Toro gatunka (Puc.24). B npotokone LLS
Yrof Hak/loHa nepepaaeTca B rpaaycax (103 Ha pucyHke), Temnepatypa B °C (T , 28 Ha pUcyHke).

Fi5485 | Pacuwoerun R5485 | RS485 - MODBUS | RS485 MODBLIS - nooussonereie nanaveros | MODBUS STRUNA | Poracamene | 12

JNaruuk ypoenna Tonausa LLS
™ T ™ ™ ™ 0 T ™
28 - - - -
L (I L1 L L1 L L1 L1
L2 Lz L2 L2 L2 L2 L2 L2
la la 4a 49 ta la la 49
103 = = = = = = =
Harur 1 Daruuk 2 Daruuk 3 Harsmr 4 Jarwk 5 Daruuk B Daruuk, 7 Darqmk B
(92 ]2 | B | [ |5 | e [ | & |

Hper cranuposanue 485 ‘ CraHHpOBaTE HENpepHBHO OcTaHoBMTE NpoEEpKY

Mepuiog, sanueu garuskos 58 (10,3600, cex] 0
Mepuon =armcu gaTamkoe 0 - He nucare gadmee o LLS

Mepuag, sanqcu garudkos 1-4 (1003600, cex] 10

Pacumpennan sanuck gannbix ¢ JIST (16 6uT. ¢ undopmanued o Temneparype]
Mpotokon AGHIP
Cropocte R5485 [dur/c]

Puc.24. Pesynbrat ckaHupoBaHua.
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NPOCMOTP JAHHbIX B JUCMETYEPCKO/ NPOTPAMME ABTOTPAD 5 NP0 (POTOKOJI LLS)

[JaHHble, nonyyeHHble ¢ gatunkoB TKAM B npotokone LLS, KOoHTponnep coxpaHaeT B 3anumcu
YPOBHA, Kak MokasaHuaA LLS.

B aucnetuepckon nporpamme ATolPA® 5 MPO npegycmoTpeHbl cneumanbHble napameTpbl Ana
nony4eHnA NokasaHM AaT4nKos LLS, BKouan nokasaHna TemnepaTypbl 13 pacluvpeHHON 3anmncu.

« LLSx - napameTp Tvna int, BO3BpaLLaloWmii yros HakfoHa Npu NOAKIIOYEHNN JaTYMKOB yrna
HakfoHa K koHTponnepy ABTolPAD no npoTokony LLS. MokasaHuA yrna nepepgatotca B rpagycax.
X — 3TO WHAEKC AaTuMKa, T.e. MOPALKOBbII HOMep MOAKIOYEHHOro AaTuMka B HacTpoMKax
KoHTponnepa (Puc.25). B paccmatpriBaeMom npumepe nopAaKoBbIA HOMep faTtumka 1.

R5485 | Pacwuoenua 5485 | AS485 - MODBUS | AE
J]._a‘rqux YPOBHA TONAWBA LLS o
T® T° T®
28
L1 L1 L1
L2 L2 L2
la lg |
103 — —
‘ Daraur. 1 ] Darwe 2 [ Dark 3
192 2 3

Puc.25. MopApaKoBblii HoMep AaTumKa.

« TLLSx - napameTp Tuna int, BO3BpaLlaloWniA TemnepaTypy C AaTYMKOB, MOAKIIIOYEHHbIX K
koHTponnepy AsTolPA® no npoTokony LLS. MokasaHusa TemnepaTypbl nepegatotca B °C. X — 3T0
WHAEKC AaTuunKa, T.e. NOPAAKOBbI HOMEP MOAK/IOYEHHOrO AaTuMKka B HaCTPOMKax KOHTposepa
(Puc.25). B paccmaTtpriBaemom nprmepe NopsAaKoBbI HOMep Aatyurka 1.

Ha Punc.26 nokasaH npumep noslyyeHUA MOKa3aHWIM JaTumka yrfia HakioHa B AUCMETYEPCKON
nporpamme AsTol PAD 5 MNPO, ncnonb3ya napameTpbl, NprBeAeHHbIE BbiLe.
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Obwwme onwm - OBpaboTunk AaHHEX - YoTpoicTso 1

Ouzaiinep | CrMcok napaMeTpos |

AobasnTe rpynny OobaswTe napaMeTp BcTaeuTs napameTp
M TabnnaHbie M Peiicosbie M DUHaNEHEIE HaitTu: a MpeanpockoTp
OnwcaHme Wna BbipakeHue Tun Crmcok:
Mopar MaH. SpeedLimitMin 1] WHa. Tabn. -
Mopor MaKc, SpeedLimitMax PrmInt("SpeedMax”, 90) WHa. Tabn,
Mpes. OverspeedCount (tcount.Overspeed - first.count.0... Mepexn.  Pefic.
Mpes. OverspeedCount count.Overspeed / 2 Mepexn.  MHan.
Texywan Speed NextSpeed Mogud. Tabn.
Mpes. Overspeed CrdReg ? (u.Speed > u.Speedlimit... Mepexn.,  Tabn.
Makc. MaxSpeed max.Speed Wha. Peiic,
Makc., MaxSpeed max.Speed WHa. PuHan.
Cpeanas MeanSpeed mean. Speed Wha. Peiic,
Cpeanas MeanSpeed mean. Speed Wha. PuHan.
+ MecTrononoMmenne
HauansHoe FirstLocation first.Location V. Peiic,
Koneuroe LastlLocation Location Wra. Peiic.
Bpema Habmonerns TrackingTime f.TrackingTime Wra. PuHan.
YcTapeslwMe KOOpAWHATHI OutOfDateCrds f.UDT - f.LastCrdUDT > minutes(10) Mepexn DuHan.
MpocToi Downtime f.ParkTime > minutes{10) Mepexn dwHan.
MNepepaboTka Overwork f.MoveTime > hours(8) Mepexn DuHan.
+~ [Oarunk yrna saknoua (2)
Yron HaKnoHa Angle LLS1 V. Tabin.
TennepaTypa = & ¥ X Temp TLLS1 Wra. Tabn.
+  [laTusK yrna Haknosa .
Ofwyme Wrorn OTobpamerie
Bosep. 3HaueHue: |Int32 * | Ef. 3m.: -
Bua sHaueHmaA: AKTYansHO A0 CIEAYFOWEN 38MMCH -
dopmar: = | lupiHa cronbua: 60 :
BoipaBHWBaHMe: | ABTO | CTpoka: BepxHaR -
OpawnHaTa: =+ | McesaoHuM:
LigeT rpad.: CJo0;0;0;0 | TOMWHHE AMHAH: 1 : -

Puc.26. Moka3anua patunka yrna HaknoxHa TKAM no kanany 18 npotokone LLS.

Hactpolika KoHTponnepa npu NoAKAIOYEHNN faTumKa K undpoBomy Bxoay
[aTumk ocHaleH ABYMs LdPOBbIMM BbIXOAAMM, KOTOPbIE MOTYT ObITb MOAKOUYEHbI K AUCKPETHBIM
BXoAam KoHTponnepa AsTol PAD.

Bbixog 1 BO BCex pexrmMax, KpoMe aHanoroBoro, npefHasHayeH ana noakmoyeHna K Lupposbim
BXO,aM Mo «+» 6opToBOro KoHTposnepa AsTol PAQ.

Bbixop 2 BO Bcex pexkmmax paboTbl npefHasHaueH 415 NOAKIOUYEHUSA K LMdPOBbIM BXOAAM MO «-».
JAna HacTpPoOKN KOHTponnepa:

- nepenanTe Ha BKNaaKy «Bxopabl 1-4» unu «Bxogpl 5-8» nporpammbl AG.GSMConf. Bxoabl 1-4
ABNAIOTCA BXOAAMM MO «-» U NpefHa3HayeHbl Ana nogknoyeHna Boixoga 2 gatumka. Bxoabl 5-8
ABNATCA BXOAAMU MO «+» U NpefHa3HayeHbl AnA nogkntodeHna Boixoga 1 gatumnka;

+ eC/I BbIXOA AaTyMKa HAacTPOEH B OAMH U3 AUCKPETHBIX pexXmmoB — [nctepesnc 1 nnm 2, KosL,
OrtBan, Temnepatypa unu Bubpauusa, To HacTporite pexxum «pocToi» AnsA Bxofa KOHTponnepa, K
KOTOPOMY NOAK/IOYEH Bbixogd fatumka (Punc.27, n.1);

+ eC/ BbIXO[ JaTyMKa HAaCTPOEH B YACTOTHBIV PeXum (TonbKo Bbixog 2), To BbiGepute pexxum
«Yactota» gna uudpoBOro BXxofda KOHTPOS/epa, K KOTOPOMY MOAKIIIOYEH YACTOTHbIN BbIXOA
natyumka (Puc.27, n.2);

+ HaCcTponTe Apyrvie napaMeTpbl MCNOJb3yeMblX BXOLOB;

« COXpPaHWTe HACTPOWKMU.
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‘ [DUODKTETEI B nnumunrel Bronet 1-4 | Broaw 58 | AHENOrOBbIE BROAb] | O6000TE W BEICOKOOMHEIA Bx00 | Cofbmua | KormoonbHeie Toukd |

Homep umdposoroexona 1 1 2 [ 3 ]
MOMEHT DTCHNKW (COBHITUE) SarkHYT Ha - w | JamkHYT HA - v JamkHYT HE - v JanikHYT HE - -

TenedgoHHHR HOMEP

WMrMa exona (anuac) Input 1 Input 2 Input 3 Input 4
HasmHaTs aTcbiaky aanHex no GPRS  [] DanHee [T NamHee [ Dartee [ Aamkeie
OrobinaTe SMS Ha ukasaHHei Homep  [C] SMS []5M5 [F]5M5 [ 5Ms

MoADCOB0A SEOHOK HE UK a3aHHBIR HOMED Fonoc lNonoc Fonoe lonoe
Ornpaska confiuenka no R5485 [T AS485/Kamvepa [ AS4085/Kamepa [ AS485/Kamepa  [] RS485/Kamepa

|Dﬁb|unnm g0, [koHuesuky, kHonku, JA0M) (0 NpocTeit | = (@ MpocToi @ MpocToil
OfbrHei cugrar [OPT WZ0,MM..) @ Cuéramk () Cugramk () Cugramk
CreumaneHent etk Texnotom (0 M. Cugrak (20T Cugramk () T Cugramk
| HacTorhei sron (Tu] ) Hacrora | ¢ oTa () YacTora ) Yactora
() MoTouacs CAN
MepHog Zanucu NokasaHui cHETUHEE T W 2 Mepuog SanHcH NoKasaHui cuETYMKoE 3 1 4

ex0aa [0 - oTkaovsHo). ¢ Exona [0 - oTkAdeHo), o [ n ]

POEEPKE BXOA0E
a0 3600 ’ HacTpofKkH no ymMoayaHHm ]

Puc.27. pumep Hactpoiiky BXopa 1 koHTponnepa AsTol PAD ana noakmiouenna gatumka TKAM.

OTOBPAMEHUE COCTOAHA BbIXOA0B AATYUKA YTJIA HAKNOHA B BUCMETYEPCKOI NPOrPAMME
«BTOTPA® 5 PO

Bo Bcex pexumMax paboTbl BbIXOAOB AaTuMKa yria HaK/IoOHa, KpOMe PeXXMMOB «Yron, YaCTOTHbIN»
N «Yros, aHasIoroBbIi» N3MEHSETCS TOJIbKO JIOTMYECKOe COCTOsIHME BbIXOZOB. [na oTobpakeHus
COCTOAAHUA BXO4a KOHTpOsepa U COOTBETCTBEHHO Bbixoda AaTumka TKAM, noaknioyeHHOro K
3TOMy BXOAy, B Ancnetyepckor nporpamme ABTolPAD 5 MNMPO npepycmoTpeHbl napameTpbl 11, 12
.19, roe 11 - 310 cocToAHMe Bxoaa 1 1 T.4.; 19 — 3TO cOCTOAHME BbICOKOOMHOIO LidpOoBOro BXofa.

3HanA, K Kakomy Bxofy KoHTpomnepa ABTOIPA® wny CTOPOHHEro TepMUHANa MOHUTOPUHra
NOAKMIOYEH BbIXOA AaTumka yrna HaknoHa TKAM, Bbl MOXeTe BblBECTV B NPOrpamme COCTOAHUA
BbIXOAa AaTumka. B ancnetuepckor nporpamme ABTolPAD 5 PO BamM HY>KHO NONYUYUTb COCTOAHNE
BXofa KOHTpO/Iepa, K KOTOPOMY MOAKIOYEH AaTuMK yria HakoHa. lNpolie Bcero MOXHO 3TO

caenatb, 4o6aBvB BMPTYyanbHbI faTunk B [u3aiiHep napametpos. Ha Puc.28 nokasaH nprimep
CO3[aHNA TaKoro Aatumka: Bbixog fatymnka TKAM, HacTpoeHHbIN Ha pexnm «OTBan», NoAKMYeH
K undposomy Bxogy 1 KoHTposnnepa. DopMrMpoBaTh NOrMYECKoe BblpaXeHne cnegyeT ¢ yyeTom
AKTUBHOIO COCTOSHUA BbIXOMA AaTuMKa Yria HaKoHa 1 IOrUKy paboTbl UdPOBbIX BXOJOB MO «-»
KOHTposnnepa. B paccmatprBaemom nprimepe npu cpabatbiBaHUK (OTBan OMyLLEH, Yron HakoHa
HIXKe Mopora) Ha Bbixofe GopMUpPYeTCs ypOBEHb aKTUBHOTO 0, COOTBETCTBEHHO 3TOT XKe JTIOrMYeCKnin
ypOoBeHb GyAeT Ha BXOAE KOHTpOepa — BXxof OyaeT BbIK/IIOYEH.

[nAaHarnAgHOCTYN peKoMeHAYeTCA HAaCTPOUTb BKITIOUEHHOE Y1 BbIKJTIOUEHHOE COCTOAHWA CO3aHHOMO
naTuvKa.
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Ecnu Bbixoh AaTumKa yrna HaKMOHa HAaCTPOEH Ha PeXum «YroJ, YacTOTHbI», TO Ha 3TOM BbiXofe
dopmMmpyeTca cuMrHa, YactoTa KOTOPOro NPsMO NPOMNOPLMOHaNbHA U3MEPEHHOMY YTy HaKOHa.

Ofiwme onumK - OBpatoTuMK AaHHEIX - YCTpoiicTBo 1

Jmsaitep | CncoK NapaMeTpos

OnumcaHne Mone =
OnucaHKe: OTBan rpeiaepa
~ Obwwe HacTpoiik
CropocTs Mone: Sensorl
Tabnurbie napa... LiseT rpadwka: | [ 255; 0; 0 v Opa-Ta: - Tonw.:| 15
DUHaNEHEIE MEPa. ..
Pac4éT nnowagei FETETRERIETES M
KoHTpone pafiou. .. =
Taxorpad Bpema dmicalm, 3
KauecTso BOKAE. .. BKMIOYEHHDE COCTORHME
TeXHAHECKNA KOH. ..
OnucaHKe: OnyweH
Feo3oHb! +
+ OaTudkn + Visofpawerme: [ Stat.. +  User [ o; 182;0 -
[O‘rsa.n .. & ¥ X Sensorl

BriKMoHEHHOE COCTORHME

YpOBHW TOMMMBa +
! LofaeuTe BeiciouEHHoE cocTomHMe

Barn +

OfopoTel + OnmcaHme: Moansat|

Pacoas + Vzobpaerme: B3 Stat.. ~ | Usem I 255;0; 0 -

Oeuratend +

TemnepaTypel +

[Lasnequs + © Burn. v |Bxon 1 = | 0]]=
Mpofern +

Mpoune yposHu + -

MaoeHTudMKaTopel  +

Puc.28. lpumep onpepenenua cpadaTbiBaHNA BbIXO/A AaT4MKa YA HAKNOHA.

YacToTHbIN BbIXOA faTuMKa MOXeT ObiTb MOAK/OYEH K OAHOMY K3 LMOPOBbIX BXOAOB MO «-»
60pToBOro KoHTponnepa ABTol PAD npu ycnoBuu, YTO 3TOT BXOJ HAaCTPOEH Ha pexnm «Yactota»
unn K unudpoBoMy BXOfAy CTOPOHHEro TepMuHana, NoAAePXKMBAIOLLEro U3MepeHue YacToTbl B
[OmanasoHe BbIXOAHOrO cuMrHasna gatunka TKAM.

Yactota nepepaetca B lepuax. C MOMOLLbIO ANCNETYEPCKON MPOrpaMmbl MOKasaHMA YacToTbl
MOryT ObITb MepecymTaHbl B Yrofl HaK/IOHa, B rpagycax. Huxe paccMoTpeH mpumep nonyyeHus
3HauyeHWln yrna HakioHa Ha npumepe KoHTponnepa AsTolPAD. B paccmatprBaemom npuimepe
YacTOTHbIN BbIxoA AaTunka TKAM nopgknioueH K uudpoBomy Bxofy 2 KoHTponnepa AsTolPAD.
MpenBapuTeNbHO BXOA KOHTPOJINepa nepeseaeH B pexxkum «4actorta» (Pnc.29).
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Broast 14 | Buonw 58 | Ananoroswie sroas | 0600076 M BoicokoomHol Gxoa | Cotbmua | KormoonsHbie Toukm | Dunaruseckme kormoonl | "

Homep uvpposoroexona 1 3 . 4 =
MoMEHT OTCHAKK (COBHITUE) aiik HYT Ha - +  JankHyT Ha - v JanikHYT Ha - +  3andeHyT Ha - -

TenedgoHHHR HOMEP

WMma exona (anuac) Input 1 Input 2 Input 3 Input 4
HaumHate arceinky aanHex no GPRS [ dannee [ B [] Aamree [ Datree
Orcemars SMS Ha ukasanHeil vovep  [T] 5MS [T 5m5 [T 5Ms [ 5Ms
[onocosol SEO0HOK Ha YK&3aHHEI HOMED [onoc Monoc Fonoc Tonoc

Ornpaska coofilenka no R5485  []R5485/Kamepa [ R5485/Kamepa [ RS485/Kamepa  [] R5485/Kamepa

0 8bMHER BHOL (KOHLEEWKK, kHOMEW, JA0M]
OfbmHek coéraae AFT. 20, NN,
CreumansHei Darsk TesHok.om
YaoToTHeR Exoa (ML)

Mepron SanHcH Mok asaHMA CHETHMR0E 1 W 2 MNepron Sankck NokasaHHi cHETMRos 3 W 4
exona [0 - oTkamyEHD). exona [0 - oTkAmyEHD). © [

MpoBepka BXOACE ]

10 3600 I HacTpofiku no ymonuaHuo ]

Puc.29. Hacrpoiika Bxoaa Kontponnepa AsTol PAD B pexum nsmepeHus 4actotbl.

[na nonyyeHna 3HaUYE€HMA YaCTOTbl, U3MEPEHHOTO BXOOM KOHTPOJIEPa, NpeayCMOTPEH NapameTp
Fx, roe x — 310 Homep undposoro Bxoga — 1..4 npu paboTe KoHTponnepa ¢ gatumkamu TKAM, T.K.
YaCTOTHbIN BbIXOA AAaTUMKOB HEOOXOAMMO MOAKoYaTh K LMPPOBLIM BXOAAM MO «-» KOHTposiepa
ABTOlPAQD.
Hwuxxe paccmoTpeH 6onee NpocTolt 1 ObICTPbLIN BapraHT HAaCTPOIKKM — fobaBneHne napameTpa ans
noslyyeHna NoKasaHuin YactoTbl Yepes [lnsanHep.
- B [ln3aiHepe fo6aBbTe HOBbIN NapameTp B rpynne «[poune yposHu» (Puc.30);
+ CO3AaliTe BbipaxeHye 1A NonyyeHns NokasaHni 4acToTbl C LMdGPOBOro BXofa 2 KOHTponiepa
1 nepecyeTa 3TUX MOKasaHWi B yrnbl HaknoHa (Puc.30, n.1). lNepecyeT yacToTbl B Yron Hak/IoHa
BbINONHAETCA No popMyse, 3aaaHHON Ana fatunka TKAM:

A=(F-200)*0.1,

20e A — y2011 HakJoHa, 8 epadycax, F — yacmoma Ha yugposom 8xo0le, 8 [epyax.
+ HacTponte ¢GUNbTPaULMIO MOKa3aHWI yrfa HakAoHa, BbIXOZALWMUX 3a npepesibl BO3MOXKHOMO
ananasoHa. [latunk TKAM ocyulectBnAeT nsmepeHue yrna HaknoHa B gvanasoHe ot 0 go 180
rpagycos. T.e. BCe 3Ha4YeHWA BHe 3TOro Anana3oHa MOXXHO cunTaTb owmnbouyHbimy (Puc.30, n.2);

+ COXpaHuUTe HaCTPOWKM.

lMpumeyanue. B npusedeHHoM npumepe paccMompeHa HACMpolika mosibko 0693amestbHbix
napamempos. Hacmpodime ocmaneHble napamempsl CamocmoamensHo, (1edys UHCMPYKYUU Ha
npozpammHoe obecneyerue Asmol PA® 5 [TPO.
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Ofiwme onwm - OBpaBoTuMK AGHHEIX - ¥CTpoiicTED 1

Ausaliiep | Crmcok napamMeTpos

Onmncanme Mone

OnucaHme: ¥ron HaKknoHa (HacToTHEI)
~ OBiMe HACTpoiiki
Cropocts Mone: Levell
TabnuHbIe Napate. .. UseT rpadwxa: | [ 255; 0; 0 ~ | Opa-ta: - Tomw.: 1 3| Ed.m3m: Hz
DUHAMBHBIE MEPaM. .
[lon. napameTpbl: -

Pac-éT nnowaneit
KonTpone pabouer...

Taxorpad [ CymmapHsii yposeHs

KauecTeo soxaeHua DUNSTPELMA

TEXHUHECKII KOHT... Mpi BEIKAKYEHMM MMTAHUA W AETHHKOS:
MeozoHe! + -
NaTunKK + - —
Vposkin Tonnusa * BepxHuit nopor soikn.: 2000 U Mponycx nocne k., C:
Bakn + HIpKHMIA NOpor Beik. ! 200 : Mponycx A0 BBIKA., C:
ObopoTel +
Pacxoas + Tapuposka: Freq o
Hsuratent + : Okro ycpeaHeHms, miH: 5 5[] Yepearenme
TemnepaTypbl + =
Jr— * [onyCTMMOE OTKNOHEHME, B, M3M.: 0 2 []¥crpanats Bpoca
MpoBeru + OuanasoH oTobparkenis:

+ Mpose yposHn + Mo Macomym: |
[¥ronrac.. < ¥ % levell
Vron Haknona (aHa... Level2 Moparn

WaeHTuduxaTops! + BepxHuil KprTHY. -

BepxHuii npeaynpexa. :

HipkHMi npeaynpexa.:

AB AB| Ab Ay

HyteHi kUi, 5 . !

Cmeuy: Koadd.: AenuTens: 1
(|Yacrora 2 | -0 - )1 -/ 1, =

Puc.30. Mepecyer nokasanuii YacToTbl B YI/bl HaKNOHa.

HacTtpoiika KOHTponnepa npu NoAgKAIYEHUN AaTYMKa K aHalIoroBomMy
BXoay

Bbixop 1 patunka TKAM MOXeT ObITb HACTPOEH B aHANOFOBbIN PEXUM. B 3TOM pexrme HanpsaxeHve
Ha BbIXOAE M3MEHSETCS MPOMOPLUMOHANbHO Yrily HakoHa. Takoi Bbixof AaTyMka Heobxoaumo
NOAKMNIOUYNTb K aHanoroBomy Bxogy KoHTposnnepa ABTol PAD. PekomeHayeTca nogknovaTb aTunk
K aHanoroBomy Bxofly 1, Tak Kak UMeHHO 3TOT Bxof obecneuvBaeT M3mMepeHve HanpsKeHve B
Hy>HOM AunanasoHe (0..10 B).

[AnAa HacTpolikm aHanorosoro Bxoaa 1 koHTponnepa ABTolPAD Heobxoanmo nepenTy Ha BKNagKy
«AHanorosble BxoAbl» nporpammbl AG.GSMConf, 3aaaTb Hy>KHble HAaCTPOIKI aHanorosoro Bxoaa 1,
3aTeM 3anucaTtb HaCTPOWKY B KOHTposep.

[na otobpakeHVA MokKasaHWi aHanorosoro Bxoga 1 B gucnetyepckoit nporpamme Astol PAD
5 MPO npepycmoTpeH napameTp Al — AnA 0TOOpaXKeHUsi aHANOroBbIX AaHHbIX B oTyeTax AL|M u
napameTp A1Volt — ona oTo6pakeHnsi aHaNOroBbIX JaHHbIX B BOJIbTAX.

Cambli NPOCTON CMocob HACTPOMKW MpefnonaraeT MCnonb3oBaHue [M3aiiHepa MapameTpos.
MIMmeHHO 3TOT cnocob 1 6yfeT paccMOTPEH fanee:

« Bnporpamme AsTolPAD 5 MPO B MmeHt0 «YcTponcTBay, B [In3aliHep napameTpoB HaCTPanBaeMoro
YCTPOWCTBA — KOHTPOJJIEPa, K aHasIoroBOMY BXOAY KOTOPOro noAakstoyeH aatunk TKAM;

+ pobaBbTe HOBbIV NapameTp B rpynny«l1poune ypoBHM»;
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| Mouoourert: & poyrnre | Broasi 1-4 | Broaw 5-8| AHanoroseie exonel | Ofopors v BicokoomHsi exon | Cobmua | KonToonstse TDHKMlLIL

Ananoroewi Bxon 1

SanuCkIESTE Bxof, Kak uwbposoi (5] [7]
Mopor nepek e 72y 732 %
1. 10

AN AMTUEHBI Pesn sancu ]

SanMceIEaTE WsMEHeHKE Gones, | 1023
nokazaHui AL

[MepHOA YCPEAHEHUA SHANOMOER ASHHEL | 4
[1..60 cex]

Mepuog, sanucu aHanoroeeix exogos, ¢ 3600

AQAMTHEHAA 3aMHCE AHINOMOBEI AAHHER

He pese, yer nepuon onpoca [peromeHoyeTca)

AHANOroEHe BXOOL

Ananoroewi Bxon 2

SanucesaTs Bxon, kak uwdposoi B[]

Mopor nepek.acHeHIA .0V 257 %

AOAMTUEHBI pesur samcu ]

JanuCceIBATE USMEHEHWE Gonee,  |1023

TMepuo YCPEAHEHMA SHANOMOER 1aHHS 4

24

nokazsHAn AL

[1..60 cek)

Y CTAHOBMTE HACTPOMKH M0 YMONYEHMID

MNpoEepka EX0A0E

Puc.31. lpumep HacTpoiiky aHanoroBoro Bxoa 1 koHTponnepa Astol PAQ ana noakniouenus aatumka TKAM.
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+ Co3paiiTe BblpaXXeHMe ANA MOJlyYeHWA MOKa3aHWA HanpsXeHUA C aHanoroBoro Bxopa 1
KOHTpOJNepa 1 nepecyeta 3TUX NokKasaHui B yrnbl HaknoHa (Puc.32, n.1). Mepecyet yacToThbl B
Yron HaKNoHa BbirnonHAeTca no Gopmyne, 3aaaHHom Ana aatumka TKAM:

A=18U,

20e A - y2on1 HakoHa, 8 epadycax, U — HanpsxeHue Ha aHano2o08om exooe 1, 8 Bonemax.

+ HacTponTe GUNbLTPALMIO MOKa3aHMI yrna HakMoHa, BbIXOAAWMX 3a Mpenesibl BO3MOMXHOro
AnanasoHa. [latunk TKAM ocyuiecTBnsaeT nsmepeHve yrna HaknoHa B gnanasoHe ot 0 go 180
rpagycos. T.e. BCe 3HaUYeHMA BHe 3TOro AMana3oHa MOXHO cUMTaTb owmnbouHbimu (Prc.32, n.2);

+ COXpaHuTe HaCTPOWKMN.

lpumeyarue. B npusedeHHoM npumepe paccMompeHa HAacmpoika mosbKo 0643amenbHbiX
napamempos. Hacmpotime ocmansHele napamempbl CamocmosmensHo, C1edys UHCMPYKYUU Ha
npozpammtoe o6ecneyerue Asmol PAD 5 [1PO.
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Ofwwme onum - O6pabioTumk AaHHsIX - YeTpolicTso 1
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