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HacToawmn OKyMeHT pacnpoCTpaHAeTCa Ha pacxogoMep-CHETUNK
anekTpomarHuTHbin «B3JIET 3P» moandumkauun «Jlant M» n npegHa-
3Ha4yeH AN 03HaKOMIIEHMSI C NOPSAKOM €ro MCnonb30oBaHWUs No HasHa-
YEeHuIo.

B cBs3M ¢ NoCcTosiHHOM paboTon Hag YCOBEPLUEHCTBOBAHUEM MNpU-
6opa, B pacxogomMepax BO3MOXHbl OTNIMYMA OT HACTOSILLEro pPyKoBOA-
CTBa, He BNUAIOLLME HA METPOSIOrMYecKme XxapakTepuCcTUKM n yHKUNO-
HanbHble BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN - gnameTp HOMWHarnbHbIN;
KC3 - komnnekc cpeacTs 3aluThbl;

HC - HewTaTHasa cutyauus;

MK - nepcoHanbHbIA KOMMbLIOTEP.
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1. YNIPABJIEHUE PACXOOOMEPOM

1.1. YnpaeneHune paboTon pacxogomepa MOXET OCYLLEeCTBAATLCA C MOMO-
Wbl nepcoHanbHoro komnbtoTepa ([K) no nocnegosaTtenbHOMY WH-
Tepency USB (puc.l). B ncnonHeHmsax SPCB-XX1J1/® kpome uHTep-
denca USB, ceasb ¢ MK gononHutensHo mMoxeT obecneymBaTbCcs No
nHTepgency RS-485. B ncnonHeHnax SPCB-4X8® ynpasneHue pabo-
TOM pacxogomepa HEBO3MOXHO, UHTepdenc RS-485 wucnonbayetcs
TOMbKO OS5 CHATUSA apX1BOB.

Bo3amMoXXHOCTM nonb3oBaTens nNpu ynpaBrieHUn onpenensitoTcs pe-
Xumom paboTbl pacxogomepa.

*

NamepuTenbHble napameTpbl
YCTaHOBOYHbIE NapaMeTpsbl
= CoobueHus 06 owwmnbkax,
ApanTtep ) HeLWTaTHbIX CUTyaLMAX

USB-3P |

*

*

ApanTtep USB-
RS232\485

MepcoHanbHbLIN KOMNLIOTEP

Puc.1. CpegctBa ynpaBneHusa pacxogomepom B3JIET 3P.

1.2. B pacxogomepe npeaycMoOTpPeHbl TPU YPOBHS AOCTYNa K YCTaHOBOYHbIM
napameTpaM. YpoBHM [ocCTyna 0BG03Ha4aloTCAd  Kak  Pexumbl;
HACTPOWKA, CEPBUC n PABOTA:

- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexum noaroToBKM K 3KCnfyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA peXnM (pexnm nonb3osaTens).

B 3aBMCMMOCTM OT MCMOMHEHMI PacXo4OMEPOB pPeXuMbl paboThbl
3agatTcs, NMMbo KomOuHaumen Hanuums / OTCYTCTBUS 3aMblkaHusl C
MOMOLLIbIO MepeMblyeKk ABYX KOHTakTHbIX nap (cMm. puc.b.14 vactu |
HacTosILLEero pykoBoAcCTBa), MO0 KHOMKaMW BKITHOMEHUS PEXUMOB (CM.
puc.b.15 yacTtu | HacTosLero pykoBoacTea).

CooTBeTCTBME KOMOWHaUUA pexnmam paboTbl NPUBEAEHO B
Tabn.1, rae «+» — HanuuMe 3amblkaHUsl KOHTAKTHOW napbl, NMB0O Haxa-
TWE COOTBETCTBYIOLLEN KHOMKM, «-» — OTCYTCTBME 3aMblKaHMS.
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Tabnuua 1

HaunmeHoBaHne | KoHTakTHas napa KHOMKM BKMAOYEHUS HasHaueHue pexunma
pexuma pexxmmoB
J3 J4 <HACTPOMKA> | <CEPBUC>
HACTPOKA i i + ) Pexum HacTponkn n
NOBEPKM
CEPBUC + i i + Pexxnm nogrotoBku
K aKcnnayaTauum
PAEOTA + + i i OKcnnyaTaunoHHbIN
pPEXnM
NMPMMEYAHNE.

1.3.

1.4.

B ncnonHeHnax pacxogomepoB, roe UMEKTCH KHOMKW BKIIOYEHUS pe-
xumos HACTPOWKA n CEPBUC, nepexoa B pexum PABOTA npowc-
XOOWUT MNocrie OTKMAYEHUS U NocrneayroLero BKIYEHNS neKTponuTa-
HUS, MMBO NO UCTEYEeHUIO onpeaernieHHOro NPOMeXyTka BpeMeHu, Onn-
TEeNbHOCTb KOTOPOro onpeaenseTca UCXOAHbIM YCTaHOBIIEHHbIM PeXu-
MoM — do 8 4acos.

PexumMbl oTnnyarTcs BO3MOXHOCTAMU MoAMdUKALUUN YCTAaHOBOYHbIX
napameTpoB npubopa. Moangukaumnsa ocyLecTBnseTca NporpaMmmMHo ¢
nomoLubto agantepa USB-OP, noctasnsemoro no 3akasy. B ucnonHe-
Huax OPCB-XX1J1/® moanukaumns ycTaHOBOYHLIX NapaMeTpoB Ao0-
NOMHUTENBHO MOXET NPOU3BOAUTLCA NO UHTepdency RS-485.

B pexume HACTPOWMKA [OCTYNHbI BCE YCTaHOBOYHbLIE MmapameTpbl
npubopa. B aToM pexnme npou3BoaMTCs HacTpowka npubopa B Npo-
Lecce ero U3roToBrneHns n KCTUPoOBKa (kannbposka) Npu NoBepKe.

1.5. B pexxume CEPBUC Bo3moXxxHa moanukaums:

1.7.

1.8.

- OTCEeYEK N0 U3MEPEHMUIO;

- napamMeTpoB paboTbl pUbTPa U aBTOMaTa yCTaHOBKN pacxoaa;
- NnapaMeTpOoB U PEXUMOB paboTbl yHUBEpPCanbHbIX BbIXOA0B;

- NapameTpoB UHONKALUN.

1.6.

B pexume PABOTA Bo3MOXHa MOaUdUKaALUMA TONbKO NapameTpoB WH-
Avkauuun: Habopa MHOMUMPYEMbIX NapamMeTpoB, BpPeEMEHU WHAUKaLUK
OLHOro napameTpa, e4uHUL, U3BMEPEHUS, OTCEYKN MO NHANKALUN.

Moaundurkaumsi yCTaHOBOYHbIX NapaMeTpPoB, AOCTYMHbIX B PEXMMax
PABOTA n CEPBUC, He BnuseT Ha norpewHocTb npubopa n MoxeT
npoun3BOAMTLCA Npu  HeobxogumocTn Ha obbekTe. [lapameTpbl
HacTponkn n kanubposku B pexumax PABOTA n CEPBUC HepocTyn-
Hbl.

[ns ynpaBneHusi pacxogoMepoM C MepcoHarbHOro KomMmnbkoTepa, Ha
KoMmnbloTepe AormkHa ObITb yCTaHOBEHA NporpamMmmMa «YHusepcanbHbI
NPOCMOTPLLMKY», COAepKaLlas nakeT MOHUTOPOB, B TOM vucne, «MoHu-
Top Nlant M». lNporpamma goctynHa Ans 3arpysky ¢ canta

B ncnonHennax JPCB-4X8® HacTpomnka pacxo4oMepoB OCYLLECTBNA-
eTCS UCKMIOYNTENBbHO B 3aBOACKMX YCINOBUAX NO KapTe 3akasa.
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2. HACTPOWUKA NMEPEL PABOTOM

2.1. YctaHoBKa napameTtpoB cBsA3u C MK

2.1.1. 3anyck uHCTpymMeHTansHon nporpaMmmbl «MoHuTop Jlant M»

CoeovHntb Kkabenem Bbixog agantepa USB-OP, noctaeBnsiemoro
no 3akasy, U NOAKMIYEHHOro K Moyt obpaboTkm pacxogomepa B CO-
oTBeTcTBuM C [NpunoxeHmem b nHCTpykunmn no moHTtaxy, n USB-nopt
nepcoHanbHOro KoMnbTEpPa.

NMPUMEYAHWE. Tlepes wucnonb3oBaHnem apgantepa USB-OP
Heo6Xxo4MMO YCTaHOBUTbL NporpaMmMy — yCTaHOBLUMK ApanBepa aganTe-
pa C KOMNakT-Aucka, NocTaBrseMoro BMecTte ¢ npubopom, a Takke
HacTpouTb BUpTYyasnbHblin COM-nopT lK.

B wucnonHeHusax 3PCB-XX1J1/® gna obecne4vyeHunss cCBA3WM MO UH-
Tepdency RS-485, noaknounTb knemmHyro konogky XT1 Ha moayne
nHTepgencos (cMm. puc.b.3 MHCTpyKunmn no moHTaxy) Kk MK 4yepes agan-
Tep USB-RS232\485, noctaensembin No 3akasy, unu 4vepesd nwobown
CTaHOapTHbIN KOHBEPTOP MHTepenca RS-485.

3anyctuTtb Ha [NK nporpammy «YHuBepcanbHbIA MPOCMOTPLUMK». B
NOSIBMBLLEMCSI OKHe nporpammbl (puc.2) u3 MmeHw BblbpaTb lMpoekTt
\OTKpbITb \ Projects v 3anyctutb ann nporpammbl «MoHuTOp B3neT
NNant M» (ganee — « MoHUTOP»).

i Sh|[=I[t3

Puc.2. Bug cTpoku MeHIo nporpamMmbl «YHUBepCaribHbIW NPOCMOTPLLUMKY.

Ha skpaHe moHuTOpa MK nosiBUTCS OCHOBHOE OKHO MpOrpammbl
«MoHuTOop» (pnc.3), coaepxallee BKNaaku U3MepuTerbHbIX U yCTaHo-
BOYHbIX MApaMeTpoB.
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=N MonuTop flakT M, Bepcua 1.07 [noabsaoeare nbcHan)

EEX
ﬂ ,_% |KaHan CEAZH OTKPEIT |Komar—u1a ELINOAHEHS YCNEWHD |\-"z|i-:t ER 41.85.16.02
Hztieperua ] HacTpobiku ] MHaukaTop ] K.OHTpONEHEA HHPOPMALHA [ 13PAMETPEI NPOTpakdksl l
K.aHan ceAzM | HacTpolika coeaMHEHMA. ., ‘

[N apatETpel NParpaEttde

Agpec npudopa |1—

0 aHHE OTBETA, MG IW

Yucno nonemok, sanpoca |2—

O npoekTe

OaHHBbIA NpoeKT NpegHa3HaYeH gna paéoThl ©
Bznet 3P Mogudukauma fllant M

Puc.3. OcHoBHOe okHO nporpamMmbl «MoHuTop Jlant M»
2.1.2. HacTtpowka napameTpoB cBs3u nporpamMmmbl « MOHUTOP»

LlenkHyTe Mbiwkon no Bknagke lMapameTpbl nporpaMmmbl B OC-
HOBHOM OKHe nporpammbl «MoHuTop». B rpynne lMapameTpbl npo-

rpammbl (puc.4) ana napametpa Agpec NpoBepuTb 3HaYeHWe agpeca
yCTaHOBIIEHHOE B pacxoaoMepe.

F.aHan ceAsM HacTpolika cogqMHEHMA. . ‘

[NapardeTpel Nporpatdse

Sgpec NpHEopa

30 aHKE OTEETA, FC 2000

Yucno nonemok SFanpoca

18

Puc.4. Bupa Bknagku «lMapameTpbl nporpaMmmbi»
Mpn BbINyCKE M3 NPOM3BOACTBA afpec pacxogomMepa yCTaHaBmu-
BaeTcs paBHbIM 1.

MOD,I/Id)I/IKaLl,I/IPO OCTallbHbIX YCTAHOBO4YHbLIX MapamMeTpoB PEKOMEH-
AyeTCd BbINOJIHATbL TOJ1bKO OMNbITHbIM MOJIb30BAaTENAM

2.1.3. Hactpouika napameTpoB cBsa3u ¢ 1K

HaxaTtb kHonky <HacTpowka coeguHeHusi> (puc.4) U B OTKPbIB-

wemcs okHe MeHemxep HacTpoek (puc.5) ycTtaHoBUTb Tpebyemble
3Ha4YeHMs NapameTpoB CBSA3M:
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¢ BbI6op TpaHcnopTa — T1n nHTepdgenca RS-485;

¢ COM-nopt — HoMmep BupTyanbHoro COM-nopTta [K, KkoTopbIn aBTOMa-
Tnyeckn onpegensetcsa K npu nogknoveHnn Kk Hemy agantepa USB-
oP;

¢ CKopocTb OO6MeHa — Mo YMONYaHU0 B pacxo4oMepe YCTaHOBMEHO
3Ha4veHue 19200 ouT/c.

MeHe o#ep HacTpoek lzl

Brifop TpaHcnopTa: |RS 485 l,
MNapameTpebl TpaHcnopTa

COM-nopr | COM9 = I O%uaaHue oTeeTa, MC | 2000
Cropocte ofiMeHa, Sut/c | 19200 v I Konuyecteo nosTopos |1
YnpaeneHue NoToKoM | Her = I Eaimoeeii TaliMayT, Mc | 20

[~ Wecnonvzosare DCOM
MMA yaaneHHoro KoMNBTEepa: |

oK MpureHTE

Puc.5. Bug okHa «MeHegXXep HacTpoekK».

lMocne atoro HaxaTb KHOMKYy <OK> BHWU3Y OKHa.
2.1.4. YcTaHOBNEHME CBA3M C pacxogoMepoM

Ons yctaHoBneHus caAsn MK ¢ pacxogoMepoM HaxaTb KHOIMKY
<Kanan cBssn> Ha Bknagke MapameTpbl nporpammsi (puc.4), nn6o

KHOMKY “=| B CTPOKEe COCTOSIHMSI OCHOBHOMO OKHa mporpaMmbl «MoHu-
Top». MpK yaayHoM 3aBepLUeHUM onepaumm B CTPOKe COCTOsIHMA «Mo-
HUTOPa» OOSMKHbI MOSIBUTLCS COOBLLEHMS, MOKa3aHHbIe Ha puc.6.a.

&2 MounTop Nair M, se pcus 1.07 (nons2osate Nkckas)

Jl&l ~% |KaHar| CEASA OTRPET |Komam1a BINOHEHA YEMELHD |V2Iint ER 41.85.1602

A\ A \

CocTtosiHue kaHana cBasn  PesynbTtat BoinonHeHna Bepcus N0 pacxogomepa
KOMaHAbl

a) coobweHus npu ycmaHoss1eHHOU €853U ¢ pacxodomMepom

&8 MonwuTop llaiT M, Be pcua 1.07 (nonb3osate Nbckasn)

ﬁl fg |KEIHEIJ1 CEASMH OTELT II'Ipuﬁu:np HE OTEEY3ET Iﬂpuﬁnp HE OTEEHAET

6) coobweHus npu omcymemeuu ces3u ¢ pacxo0omMepom

Puc.6. MHaMkaumsa B CTPOKEe COCTOSIHUSI OCHOBHOrO OKHa Mporpammbl
«MoHuTOp».
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Mpn OTCYTCTBUWN CBSI3N C PacXO4OMEPOM B CTPOKE COCTOSIHUSI OC-
HOBHOro OkHa nporpaMmbl «MoHUTOP» OyayT MHAMUMPOBATLCSA COO6-
LLeHMs1, NoKa3aHHble Ha puc.6.6.

B aTom cnyyae crnegyeT NOBTOPHO HaxaTb kHoMky <KaHan cBA3u>
(3aKkpbITb KaHan cBA3M), NPOBEPUTL AneKTpuyeckne nogknoyeHns k MK
N pacxogoMepy, a Takke KOPPEKTHOCTb 3Ha4YeHWI NapameTpoB CBS3W.
Ocoboe BHMMaHue o6paTuTb Ha napameTpbl: Agpec, Bbibop TpaHc-
nopta, COM-nopTt, CKopocTb 0O6MeHa.

Mocne npou3BeneHHbIX MPOBEPOK WM KOPPEKTMPOBOK MOBTOPUTH
onepauuu, onvucaHHble B pasgene 2.1.

2.2. YteHue u 3anncb napameTpoB

2.2.1. MNocne yctaHoBneHuna cesasu MK ¢ npubopom Ha Bcex BKagkax OCHOB-
HOro OkHa nporpammMmbl «MOHUTOP» CTAHOBATCA aKTUBHLIMU KHOMKM,
No3BONSAKOLME NPOYMTATb TEKYLLUNE 3HAYEHUS U3MepUTENbHbIX N yCTa-
HOBOYHbIX NapamMeTpoB pacxogomMmepa: <CrtapTt yteHus>, <[lpouuTtatb
Bce>, <YTeHue TeKywmMX 3Ha4YeHUN>. HaxxaTne Ha COOTBETCTBYIOLLYHO
KHOMKY NpUBOAMT K OBHOBMNEHUIO 3HAYEHMI NapamMeTpoB, MHAULMPYE-
MbIX Ha BKNagke.

2.2.2. 3anucb B pacxogoMep 3Ha4yeHusi YCTAaHOBOYHOrO napameTpa nocre

ero Mmoandukaumm Npon3BOANTCH MO HAXKATUIO KHOMKK il nmbo KHon-
KM <3anucartb>.

NMPUMEYAHNE. PekomeHayeTca nocne 3anvcu 3HadYeHUn napa-
MEeTPOB BbINOMHUTL ONepaLmnio YTEHUS YCTAHOBMNEHHbIX 3HAa4YeHUN C Le-
Nblo NPOBEPKM KOPPEKTHOCTN BBOAA AAHHbIX.

2.3. HacTtpouka napamMeTpoB U3MepPEeHUAa pacxoaa

2.3.1. YcTaHOBOYHbIE NapaMeTpbl U3MepEeHUst pacxofa HaxoaaTCa Ha BKnaa-
ke HacTpouKuM OCHOBHOro OKHa mnporpammbl «MoHuTOp» B rpynne
Hactpownkun namepeHusi pacxopa (puc.7).

HacTpofixu H3mMepeH4a pacrona

K.oHCTaHTa PLaETpa |D ﬂ

Orcedkn, Zhmakc
Mo yEeiEaHun |'1':' Mo HapacTaHMD |'1':' ﬂ

AETOMAT SRICTPOM YCTAHOEKM pacHOLS

EricTpan ycTaHoek.a |Em1. v| 4]

MNopor cpadarteieaHyA, ZLmakc |5
Tovka sEAyeHuA, ZHrarkc |I1I:I 4]
Jawura ot gpedesra |5

Puc.7. Bug rpynnbl «<HacTpouku namepeHus pacxona.
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2.3.2. Mogrpynna napameTpoB KoHcTaHTa hunbTpa

¢ KoHcTaHTa chunbTpa — napameTp 3agaeT BpeEMsi YCTAHOBMNEHUS CUTHa-
na (onuTenbHOCTb NEpPexoaHOro npolecca) Ha Bbixoge pacxodoMepa.
Bo3amoXHble 3HayeHus1 napameTpa npuBeaeHbl B Tabn.2.

2.3.3. MNMoarpynna napameTpoB OTceykun, Y%oQmakc

¢ Mo HapacTaHuio (Mo yObIBaHMIO) — 3TO NOPOroBblE 3HAYEHUS pPacXo-
Aa, HWKE KOTOpPbIX (MpY M3MEeHeHUn pacxoga B GONbLUYD U MEHbLUYHO
CTOPOHY COOTBETCTBEHHO) MpeKpallaeTcs HakonneHve obbema u Bbl-
Aadva MMnynbCOB Ha YHMBepCcanbHOM Bbixoge. Mpu aToM nHanumpyeTcs
HyneBoe 3HayeHue pacxoga. HewTtaTHble cutyauum (HC) He doumkenpy-
toTCS.

B pacxogomepe Onsi peBepCMBHOIO NOTOKa OTCEYKU cpabaTbiBatoT
Kak npu NonoXuTenbHOM, Tak U Npu oTpuUaTenbHOM HanpaBneHumn no-
Toka. CurHan HanpaBneHusl NOToKa Takke U3MEHSIeTCs C y4eToM ycTa-
HOBIEHHbIX OTCEYeEK.

Mpn BbINYCKE M3 NPOM3BOACTBA ONs1 KaXXAOW M3 OTCeYeKk ycTaHaB-
nMBaeTCs TUNOBOE 3Ha4YeHue, npmBegeHHoe B Tabn.A.4 npunoxeHus A.

2.3.4. Noarpynna napameTpos ABTOMaT O6bICTPOM yCTaHOBKM pacxoa

Moarpynna no3BonseT U3MEHATb HACTPOWKM anroputMma OGbicTpon
YCTaHOBKW pacxoda Npu ero pe3koM N3amMeHeHuN.

¢ BbicTpas ycTtaHOBKa — BKIHOMEHME/BLIKIIOYEHME anroputma bbicTpon
YCTaHOBKM;

¢ lMopor cpabaTtbiBaHuA, %0QMaKCc — pa3HOCTb Pacxo4oB B MpOLEHTax
OT MakCUMasnbHOro, CUrHanuaupymowasa o HeobxoANMOCTU BKNHOYEHUS
anroputMa BbICTpOM YCTAaHOBKM pacxoaa.

¢ Touka Bknro4yeHusa, %QMakc — 3HavyeHue pacxoga B npoueHTax oT
MaKCUMarnbHOro, Bblle KoToporo 6yaet paboTaTb anropuTtMm;

¢ 3awumTa ot apebesra — BpemMs, B TEYEHNE KOTOPOro AOSIHKHO NPOMCXO-
AnTb cpabaTbiBaHWe anroputma. YKasblBaeTcs B YCMOBHbIX eguHMuax,
ogHa eguHuua cooteetcTByeT 1/10 cekyHAbl.

MMpu BbiNycke M3 NMPOU3BOACTBA YCTAHABMMBAETCS 3HAYEHUE KOH-
CTaHTbl (hunbTpa curHana pacxoga paBHoe 6 ¥ BKkIOYaeTcs aBTomat
YCTaHOBKM pacxofa C TUMOBbLIMW 3HAYeHUAMWU napameTpoB. CnpaBou-
HOe BpeMs peakumu npubopa Ha M3MeHeHMe pacxoga nNpu pasnuyHbIX
KoMOMHaUuaxX napameTpoB yka3aHo B Tabn.2.
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Tabnwuua 2

KoHcTaHTa dounbTpa Bpems ycTaHOBNEHUs 3Ha4YeHNs pacxoaa, ¢

curHana pacxoga ABTOMAT BKMOYEH ABTOMAT BbIKNIOYEH
15

3

6

12

24

48

96

NOO|IOCT|W(IN|F-

192

DN OTBAWIN|FLO

oo

384

Mo Bonpocam Bbibopa napaMeTpoB urbTpa M aBToMaTa yCTaHOB-
KM pacxofa obpallaTtbCs K U3roToBUTENIO.

2.3.5. MNMoarpynna napameTpoB HacTponku onpeneneHnsa nycTton Tpyobl

Mpn paboTe C XMAKOCTAMU, OTIINYHBIMWU MO SNEKTPUYECKON NPOBO-
ANMOCTM OT BOAONPOBOAHON BOAbI, PEKOMEHOYETCS NPOBECTU KOPPEK-
LUMI0 3HaveHus nopora cpabaTbiBaHus kputepus «lyctas Tpyb6a» no
cnefyoLlen metoguke.

- ybeauTbecs, YTo TPYGONPOBOA LEENMKOM 3anofiHEH U3MEPSIEMON XNOKO-
CTbiO;

- Ha Bknagke HacTtpouku onpepeneHus nycton Tpyobl (cMm. puc.8)
npountTaTb 3HadYeHWe napameTpa ATanoHHbIn kop [T B yCnoBHbIX
eanHuyax (Hanpumep, 75) n npoyuTatbh 3HaveHWe napameTpa Teky-
LMW Ko B YCIOBHbIX eauHuLax (Hanpumep, 25);

Hacrpoiku onpegeneHyna nycrod Tpyim

BrniyeHue nporepa MNT m J
Mopor NT, % |67— J
Terywmi ko |25—
JranoHHer kog MNT |75—

Puc.8. Bupg rpynnbl «<HacTponku onpeaeneHmsa nycTton Tpyobi».
- paccuuTaTb HOBOE MOPOroBOE 3HAYeHWe curHana Ansg naMmepsemon
XUOKOCTM No popmyne:
K; +0,5-(K, —K;)
KS

roe 1 — HOBOe MOpOroBoe 3HauyeHWe curHana Ha nyctom Tpy6o-
npoBoAe B NPOLEHTaX;

M=

-100%,
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Ks — aTanoHHoe (KanubpoBO4YHOE) 3HAYEHWEe 30HAMPYIOLLETO
curHana B okHe dTtanoHHbIn kop, MNT;

Kr — Tekylwlee (M3MepeHHOe) NoporoBoe 3HaveHne curHana B
okHe TeKywmn Kopn.

- 3anucaTtb paccynMTaHHoe rno opmMyrne HOBOE MOPOroBoe 3Ha4YeHne cur-
Hana Ha nyctom Tpy6onposoge Ha Bknagke Mopor MT, %.

2.4. YcTaHOBKa napamMeTpoB YHUBepcaribHbIX BbIXO4OB

2.4.1. YcTtaHOBOYHbIE MapaMeTpbl YHMBEpPCasibHbIX BbIXO4OB HaxoOAaTCs Ha
Bknagke HacTponkn oCHOBHOro okHa nporpammbl «MoHUTOP» B rpynne
HacTpounku yHuBepcanbHbIX BbixoaoB (puc.9).

HacTpofkd YyHHBEPCANBHBYE BHIXOA0E

HHHEEPCANEHLIA Boikog 1 l HHuBepCcantHeIN Beixog, 2 ] TecT BRMonoE ]

Tun Eklkona

PR - g K.oHCTaHTa NpectpazoEaHHA, MM lm
£ Noruseckus £ MakcumaneHan YacToTa R0

™ MrnynbcHeli =

v YacToTHeIN £

AETHEHEIN YDOEEHE E [ Cense

* "Huzkui' F | & Pacwon no mogyno

O "Bricokmi — | ¢ Pacxon npamon

_ e | [ Pecwonofpared

Puc.9. Bua rpynnbl «<HacTpouku yHMBepcanbHbIX BbIXOO40BY.

CtpaHuubl BKknagok YHuBepcanbHbIM Bbixog 1 v YHuBepcanb-
HbIA BbIXOA4 2 MMEKT OAMHAKOBYIO CTPYKTYPY U MUCNOMb3yHTCA Npu
HacTpownke yHMBepcanbHbIX BbIxogoB Ne1 1 Ne2 cooTBETCTBEHHO.

2.4.2. PexvmM paboTbl yHUBepcarnbHoro Bbixoga (YactoTHbin, UMNynbCHbIN,
INornyeckuin) 3agaetca B rpynne Tun Bbixoaa. [ina aToro Heobxoau-
MO LLEMNYKOM MbILKN MO COOTBETCTBYIOLLEN KHOMKe BblOpaTb Tpebye-
MbI PEXMM, @ 3aTEM HaXaTb KHOMKY <3anucatb>.

B cootBeTCTBUM C 3afaHHbLIM pexumMom paboTbl YHMBEPCANbHOro
BbIXO4a N3MEHHAETCA HaMMeHoBaHMe U Habop YyCTaHOBOYHbIX NapameT-
pOB MaHesnu, pacnosioXeHHOW npasee rpynnsl Tun Bbixoaa.

2.4.3. YacToTHbI pexum (Tun Bbixoga YacTOTHbIN)

B yacToTHOM pexunme Ha yHMBepcarsbHbI BbIXO4 MOCTynaeT uMm-
nynbCHas NocrneaoBaTeflbHOCTb TUMa «MeaHApP» CO CKBaXXHOCTbHO 2 U
HOPMMPOBAHHbLIM BECOM MMMyrbca. YacToTa crnegoBaHust MMMYNbCOB
nponopumMoHanbHa cpegHeMy o6bLEMHOMY pacxody, M3MEepPEHHOMY B
TeyeHue npeabiaywmx 80 mc, npegensHasa Yactota — 500 My,

Mpn paboTe B 4aCTOTHOM pexumme 3agarTcs 3HadYeHue Koadhdu-
uneHTa KoHcTaHTa npeobpa3oBaHusa (MMN/n), a Takke 3Ha4YeHUs na-
pameTpoB MakcumanbHaa 4YactoTa (naHenb YacToTHbIM BbixoA) U
YPOBEHb CUrHana B naHenn AKTUBHbIN YPOBEHb.

¢ KoHcTaHTa npeobpasoBaHua. [10 ymonyaHMio Npu BbINyCKE pacxono-
MepOB 13 NPON3BOACTBA A4 YHMBepcarnbHoro Bbixoga Ne1 ycraHaBnu-
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BaeTCHA YaCTOTHbIN pexnm paboTbl U 3HaYeHUs napametTpa KoHcTaHTa
npeobpa3oBaHuA, ykasaHHble B [1punoxeHum A.

MapameTp KoHcTaHTa npeoOpa3oBaHuA, Onpeaenswwmin Bec
UMMynbca B YaCTOTHOM peXmnme, MOXET YCTaHaBMBaTbCS B npeaenax
o1 0,0001 go 9999 nmn/n.

[na onpepeneHnsa 3HadeHns napameTtpa KoHcTtaHTa npeobpaso-
BaHUS C y4eTOM MaKCMMarsibHOro 3Ha4yeHusi pacxoga B Tpybonposoae,
roe OyneT ycTtaHaBnmMBaTbCA pacxooMep, a Takke YacTOTHbIX CBOMCTB
NpUeMHUKa WMMNYNbCHOrO CUrHamna MOXHO BOCMOMb30BaTbCs POpMy-
now:

3,6-F 1,8-10°
Makc QMaKC ’ TVI

raoe Qumakc — MakCUMMarnbHbIA 3KCNNyaTauWMOHHbBIA pacxon B TpybonpoBo-
3/(y-
ae, m3/y;

KoHcTaHTa npeobpasomHusa[umn/n] <

F — makcumanbHO gonyctumasi ons fnpuMeMHuMKa 4actoTa criefoBaHus
UMNynbCoB pacxogomepa, u;

™ = 0,5 T — MMHUManNbHO AonycTUmas Ans NPUeMHUKa ANUTENbHOCTb
MMMYNbCOB pacxoAoMepa, Mc;

Tu— nepunoa cneanoBaHnA MMMyrbCoB Ha BbIXOA4E pacxogomepa, MC.

HasHayeHne Bbixoga B YaCTOTHOM pexume 3afaeTcs yCTaHOBKa-
MW, NpuBeaeHHbIMK B Tabn.3.

Ta6bnuua 3
Pexum paboThl O6o3HaveHne Ycnosue chopmmnpoBanHus curHana /
BbiX04a Ha gucnnee MK N3MeHeHNA COCTOAHNA Ha BbIXoge
Pacxop no mogynto |Pacxop npu ntobom HanpasrneHnn NoToka
MonoxutenbHbIN Pacxon npn npssMomM (NONOXUTENBHOM)
YacToTHbIN pacxopg HanpaBneHUn NoToka
OTpuuaTenbHbIN Pacxog npu o6paTHOM (OTpuUaTenbHOM)
pacxop HanpaBneHun noToka

¢ Pacxop no mopgynio — umnynbcHas NocnenoBaTenbHOCTb C YacTOTON
crnefoBaHus, NPOMOPLMOHANbHON U3MEPEHHOMY 3HaYEeHMIO pacxoaa,
cdopMupyeTcsi Ha BbIxoge npu NobomM HanpaBreHUn NoToka.

¢ MonoxutenbHbIA pacxopn — UMMyfbCHAs NOCNenoBaTeNbHOCTb C Ya-
CTOTOM cnefoBaHusi, NPOMOPLMOHANbHOW W3MEPEHHOMY 3HaYeHUto
pacxoaa, hopMmupyeTcs Ha BbIXOAE TOMbKO MPU MNPSIMOM HanpaBneHun
noTokKa.

¢ OTpuuaTenbHbIM pacxon — MMMyNbCHAA NOCNeaoBaTeNnbHOCTb C Ya-
CTOTOM CnegoBaHWs, MPONOPLMOHANbHON W3MEPEHHOMY 3HaYeHuto
pacxoga, (opMMpyeTCa Ha BbIXxo4e TOMbKO nNpu obpaTHOM Hanpasne-
HUW NOTOKa.

MakcumanbHas 4acTtoTa — 4acToTa, COOTBETCTBYHLLUAs MaKCu-
ManbHOMy pacxoay B AaHHoM Tpybonposoge. [NpeBbilleHne Ha Bbixoe
3HayeHusi napameTpa MakcumanbHas 4acToTa AuMarHoCcTMpyeTcsl B
pacxooMepe Kak HeluTaTHasi cuTyauusi, T.e. 3agaHHoe Ans OAaHHOro
BbIXOJa 3HA4YeHMe KOHCTaHTbl Npeobpa3oBaHns HEKOPPEKTHO.
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AKTUBHBbIN YPOBEeHb — 3TO YpoBeHb curHana (Bbicokun nnm Hus-
KUM), COOTBETCTBYIOLININ HanNUuMio MMMynbca. JOnekTpudeckme napa-
MEeTpPbl YPOBHEW curHana npmeeaeHsl B MNpunoxeHun B yactu | HacTo-
SILLlero pykoBoACTBa.

2.4.4. imnynbcHbIn pexum (Tun Bbixoaa AMNynbCHbIN)

B vMnynbcHOM pexume BbIXoAbl MOFYT UCMOMb30BaTbCS ANS Bbl-
BOAA pe3ynbTaTOB M3MEPEHUS B BUAE MMMYNbCHOW NocrnenoBaTesibHO-
CTU TMNA «MeaHdp» CO CKBaXXHOCTbK 2 U HOPMUPOBaAHHLIM BECOM UM-
MyrbCOB.

B nmnynbcHoM pexunme paboTbl B TeYeHME CeKyHAbl Ha BbIXO4 Mo-
CTynaeT nayka MMMynbCoOB, KONIMYECTBO KOTOPbIX C y4eTOM Beca UM-
nynbca COOTBETCTBYET 0O6beMY, N3MEPEHHOMY 3a NPeAblayLLYI0 CEKYH-
Aay. MakcumanbHas yactoTa crefoBaHUs MMMNYMbCOB, Kak U B YaCTOT-
HOM pexume He npesbliwaeT 500 Iu.

MapameTpbl HACTPOWKKM BbIXOOO0B ANs UMMYNbCHOIO pexuma pabo-
Tbl HAXOOATCA Ha NaHenn UmnynbCcHbIM Bbixog, (puc.10).

HacTpofku yHUEEPCanbHbLIX BLIXOAOE

HHWEEPCaEHEIR Bbikog 1 l HHuBEpCanEHEIN Bblxog, 2 ] TecT BriMOnoE ]
Tun BelRona
" OTeoyen
" MorMyecki
{*  MrnunecHEIA
" YHacToTHEIN

K.oHCTaHTa NpenfpasoEaHKA, M n |4|1|:||:||:||:|

[Mepuog, MrFAYNECOE, MG |2

M akcumaneHan yacToTa 500,000

CeAsb
(o [ffbEmM MO FMOLYIHD

AKTHEHEIN YpoOBEHE
e

o "Hiysguil
" "BricorMi”

[ Finmy B CHENA Blxog,

(" Offeer NpAroi

ﬂ ™~ Ofeem ofparHeiE

Puc.10. Bug naHenn «AMnynbCHbIN BbIXoay».

Mpn paboTe B MMNYyNbCHOM pexume 3adaltTcs 3HavyeHus napa-
meTpoB lMepuon nmnynbcoB, KoHCTaHTa npeobpa3oBaHusA, pacuyer
KOTOPOro MOXeT ObITb BbINOSIHEH MO TOW e doopMmyrne, YTO U Ans ya-
CTOTHOrO pexuma, a Takke AKTUBHbIA YPOBEHbD.

L4 I'Iepuop, nmMmnynbCcoB — nepuon crieaoBaHnAa MMNyribCoB B MaYvke; Mo-

»eT ObITb 3agaHo 3HadyeHue ot 2 Ao 1000 mc, T.e. YacToTa cnegoBaHUs
nmnynscos oT 500 go 1 Iu.

HasHayeHne BbIxoaa B MMNYINbCHOM peXunme 3adaeTcd yCTaHOB-
Kamu, npmnesegeHHbIMU B Tabn.4.

Tabnuua 4

Pexum paboThl
BbIX0Aa

O603Ha4veHne
Ha gucnnee K

Ycnosue hopmmnpoBanHus curHana /
N3MEHEHWS COCTOSIHUSI HA BbIXOAE

UmnynbcHbIN

O6bLem no MoAayno

O6bem npu nobom HanpasneHuM NOTOKa

O6Bbem npsimoun

O6beM npu NpsiMOM HanpasneHN NOToKa

O6BbemM obpaTHbIN

O6bem npu obpaTHOM HanpasBrneHu NOTOKa
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¢ O6bemM no mMoAymnkw — UMMYNbCbl, KONIMYECTBO KOTOPbLIX MPONOpLMO-
HanNbHO M3MEpPEeHHOMY 3Ha4yeHuo obbema, NOCTYnarT Ha BbIXOL4 MpU
noboM HanpasBfieHMn NOToKa.

¢ O6beM NpaAMoON — NMMYNbCbI, KONMMYECTBO KOTOPLIX NPONOPLMOHANbHO
N3MEepPEeHHOMY 3HadeHnto obbema, NOCTYnakT Ha BbIXOA TONbKO Mpu
NPsSIMOM HanpaefeHUN NOTOKa.

¢ OO6Bbem obpaTHbIM — UMMYNbCbl, KOMIMYECTBO KOTOPbLIX MPOMOpLMO-
HanNbHO N3MEPEHHOMY 3Ha4YeHN0 06bema, NOCTYNAaT Ha BbIXO, TOSbKO
npv o6paTHOM HanpaBneHUn NoToka.

2.4.5. Nlornyeckun pexxum (Tun Bbixoaa Jlorm4yecknn)

B nornyeckom pexume Ha BbIxode Hanuuuio cobbitusa (Mnm ero
onpegerieHHoMYy COCTOSHMIO) COOTBETCTBYET OAMH YPOBEHb 3NEKTpU-
4YecKoro curHasna, a OTCYTCTBUIO CODbLITUSA (MM MHOMY €ro COCTOSHUIO)
— [pyron ypoBeHb curHana.

[MapameTpbl HAaCTPONKN BLIXOOOB AN1S NIOMMYECKOro pexvma pabo-
Tbl HAXo4ATCA Ha naHenu Jlormyeckum BobIxoA (puc.11).

MporpaMMHO ANs NMOTMYECKOro peXxunuma 3afaeTcsl ero HasHadeHue
1 3Ha4YeHne napameTpa AKTUBHbIN YPOBEHb.

HacTpofikM YyHHEEPCAALHHE BHXOA0E

HHWEEPCANEHEIR BbiXog 1 l HHUBEpCaNEHEIN BRIMOT, 2 ] TecT EbIXOA0E ]
Tun EbXOna
" OTeMoYeH
fo [lorMyecrkMi
" MrnynecHEIR
" YacToTHeld

Cofkmu9e

* OfpaTHoe HANPAENEHWE NOTOKS

" Owwtka O » Omakc

" Mwofas owwbka

" Mycran Tpyta

" 0fp.HaNpaE. NOT oK 408 TENN0YYETS

.l'l".KTHBHbIH YpOEEHE

o "Huzrmi
f_“ ‘Bricok i (" % nar Hanuaua nuTanuA [ Beicokui']

Janucate THHEPUMM NOTOKA, hUH lW ﬂ

Puc.11. Bug naHenu «Jlormyeckmnmn».

TNon4eckMiA Bexop,

—_—

HasHayeHne BbIxoda B NOMMYECKOM peXume 3agaeTcsl yCTaHOBKa-
MW, NpuBeaeHHbIMK B Tabn.5.

Ta6bnuua 5

Pexum paboThl O6o3Ha4veHne Ycnosue hopMnpoBaHus curHana /

BbiX0O4a Ha gucnnee MK N3MEHEHNA COCTOAHUA Ha BbIXOo4e
O6paTHOE M3meHeHne HanpaBneHns NOTOKa XXMOKOCTU B TPY-

HanpaBneHue NnoToka |6bonposoge
Owmbka Q > Qmakc ([peBbllieHne 3HaYeHUA Quaxc
JTrobas owmnbka JTobas owwmnbka, guarHocTupyemas pacxogomMmepom
- dnar Hannuua
Nornuecknit OTCyTCTBME CETEBOrO NUTAHWS

nutaHusa (“Bbicoknn”)

Myctan Tpyba

3HayeHne ConpoTUBIEHUS Bbille YCTaHOBIEHHOMO
MOPOroBOro 3HA4YEHWUsI 4111 3aN0NIHEHHOW TPYObI

OGp.HanpaB.nNoToOKa
Ansa Tennoy4yerta

N3meHeHne HanpaBneHust NoToKa XUAKOCTU B Tpy-
6onpoBoae ¢ y4eTOM BpEMEHM UHEePLIUM

-
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¢ ObpaTHoe HanpaBfeHue NoToKa — YpOBEHb CUrHana Ha BbIXxoge W3-
MeHsieTca 6e3 3adepXKKn Npu U3MEHEHUN HanpaBfeHUsa NOTOKa B TPY-
donpoBsoge.

¢ Owmnbka Q > QMakc — ypoBEHb CUrHaNa Ha BbIXO4€e M3MEHUTCS, ecnu
N3MepeHHoe 3HavyeHue pacxoda NpeBbICUT 3HaYeHNe Qwmakc ANS AAHHO-
ro Dy pacxogomepa.

¢ Jliobasa owmbKa — ypoBeHb CUrHana Ha BbIXOA4e W3MEHWUTCSt Mpu BO3-
HUKHOBEHMMN MOOON HewTaTHOW CUTyauuWn, OuarHoctupyemon npubo-
pOM.

¢ ®dnar Hanuuma nutaHua (“BbICOKMIA”) — npu HanNMuuu HanpsHkeHus
nUTaHusa Ha Bbixode opmupyeTcs BblCOKMM ypoBeHb curHana, npu
HaNpPsHKEHUU MUTaHUA HUXE AOMYCTUMOro HanpskKeHne Ha BbiXxode OT-
cyTCcTBYyeT.

¢ NMycrasa Tpyb6a — ypoBeHb curHana Ha BbiIXo4e U3MEHMUTCS, eCrin BKItO-
YeHHbI anropuTMm onpeaeneHns 3anonHeHus TpybonpoBoaa curHanu-
31pyeT O ero HemnosIHOM 3arnoSIHEHUN.

¢ OOp.HanpaB.noToka Ans Tensioyyeta — U3MEHEHME YPOBHA curHana
Ha BbIXxO4e Npon3ongeT TONbKO, eCnNu ANIMTENBbHOCTbL BPEMEHN U3MEHEe-
HUA HanpaBfieHUs NOTOKa NPEBBLICUT 3aaHHOE BPeEMS UHepLuuK; 3Ha-
yeHne napametpa T MHepUUM MOTOKA MOXET OblTb YCTAHOBMEHO B
AnanasoHe ot 0 o 60 MuH; 3Ha4YeHne napameTpa AKTUBHbLIN YPOBEHb
COOTBETCTBYET MPSIMOMY HanpasSiEHMIO NOTOKA.

2.4.6. lNpoBepka yHnBepcarbHbIX BbIXO40B

B pacxogomepe npegycMoTpeHa BO3MOXHOCTb MpOBEPKU paboTo-
CNOCOBHOCTN YHMBEpPCAlbHbIX BbIXOAOB B YACTOTHOM pexume. YCcTaHo-
BOYHble MapamMeTpbl A1 MNpOBeAeHMs TEeCTUPOBaHMA HaxogaTcs B
rpynne HacTponkn yHuBepcanbHbIX BbIXOAOB Ha BKragke TecT Bbl-
xopaoB (puc.12).

HacTpofku yHHBEEPCANBHBY BHMXOL0E

HHEEpCaNEHEIN BRIXOa, 1 ] UHMBEpCANEHEI BRiMog, 2 T BCT BhIXOA0E l

TECT YAacTOTHEIR ERIMOO0E

Tect |Eb|KJ‘I - ﬂ F1.Mu (0.0
F2.Tu 0.0 d|

Puc.12. Buag Bknagku «TecT BbIXO4OBY.

3apaBaemas TectoBas Yactota F1 n F2 ana oboux yHuBepcarb-
HbIX BbIXOAOB HEe OOMKHa npeBblwaTth 3HayveHus 500 M.

Mocne 3anycka npouenypbl TectupoBaHus (Tect Bkn.) KHonkown

il M3MEpPUTb YacTOTY Ha YHMBEpPCarbHbIX BbIXO4AX C MOMOLLbIO YacTo-
ToMepa.
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MPUMEYHAHWE. [Ons KOppeKkTHbIX WU3MEPEHUN 4acToTbl YHUBEp-
carnbHble BbIXOObl OOMKHbI BbITb NepeBefeHbl B aKTUBHbIN pexuM pa-
60Tl nepekntoyaTenamm SK1 u SK2 Ha mogyne o6paboTku (cwm.
n.1.4.3.2 yacTn | HacCTOSLLLErO PYKOBOACTBA).

2.5. bbicTpasa HacTpouKa yHuBepcanbHoro Bbixoga Ne1

Mo ymonyaHuio npu BbiNycke pacxogoMepoB 13 NPOU3BOACTBA AN
yHuBepcanbHoro Bbixoga Ne2 ycTaHaBnvBaeTCa pexum paboTbl n
Ha3Ha4vyeHus, ykasaHHble B [MpunoxeHun A.

BHUMAHUE! B peBepCUBHOM MWCMNOSIHEHUM pacxogomMepa uame-
peHne pacxoga W HakonneHue obbema npu npsiMoMm M obpaTHOM
HanpaBneHMsX NOToKa BbINONHAETCA 6e3 yyeTa BpEMEHN NHEPLINN.

[na BO3MOXHOCTU ObICTPOM HACTPOWKM YHMBEPCArbHOro BbIXxoda
Ne1 B 4acTOTHOM pexume, B pacxogomepe npeaycMoTpeHbl KOHTaKT-
Hble napbl J1 1 J2. C Ux NOMOLLLI NponcxoauT BbicTpoe KoHdUrypum-
poBaHue napameTtpa KoHcTtaHTa npeobpa3oBaHus B pexvnme paboThbl
CEPBWC B 3aBucumocTu ot DN pacxogomepa.

BHUMAHME! MapameTp KoHcTaHTa npeobpa3oBaHMA MO YMOs-
YaHWUIO YCTaHaBMMBAETCA A9 CKOPOCTM NoToka 5 m/c!

KoHdurypmnposaHue napametpa KoHcTaHTa npeobpa3oBaHus 3a-
paetca KombuHauMen Hanuumst / OTCYTCTBMSA 3aMblKaHUSI KOHTAKTHbIX
nap J1 n J2, pacnofnoXeHHbIX Ha nnarte moayns obpaboTku, ¢ NomMmo-
b0 NepeMbIYeK.

B uncnonHeHnax OPCB-XX1J1/® napameTtp KoHcTaHTa npeobpa-
30BaHuA 3agaeTcs no nHrepgency RS-485, ¢ nomowbto MO «MoHu-
Top Nant M».

B ocTtanbHbIX ucnonHeHusx napametp KoHcTtaHTa npeobpasoBa-
HUA 3agaetcd no uHtepdency USB, ¢ nomowpbto MO «Monutop Jlant
My.

CooTBeTCTBME KOMOMHAUMN HaNN4uns / OTCYTCTBUSA 3aMblkaHUs 3a-
JaBaeMon KOHCTaHTe npeobpa3oBaHus npueeneHo B Tabn.6, roe «+» —
HanMume 3amblKaHUS KOHTAKTHOW napbl, a «-» — OTCYTCTBME 3aMblKa-
HuA. [pu 3TOM NpoucxoauT Nepes3anunuchb yXKe YCTaHOBIEHHOro 3Hauye-
HUS1, HA 3HaA4YeHNe, BbICTABIEHHOE COrMacHO yCTaHOBNEHHON KOMOWHa-
LUUKN KOHTaKTHbIX nap. Mpu oTcyTCTBUM NepeMbl4ek BO3MOXHA YCTaHOB-
Ka no uHTepdency noboro, Tpebyemoro noTpebuTento 3HayeHus!, Kak
ana Bbixoga Ne1, Tak n ans soixoga Ne2.

BHUMAHMUE! B pexume PABOTA unsameHeHne napametpa KoH-
CTaHTa npeobpa3oBaHUA HEBO3MOXHO!

Tabnuua 6
KoHTakTHble napbl YcTtaHaBnmBaemMmasi KOHCTaHTa npeo6pasoBaHMﬂ
J1 J2 Ons yHmBepcanbHoro Bbixoga Net
- - YcTtaHaBnuBaeTcsa no nHrepgency
+ - cM. Tabn.7
- + cMm. Tabn.8
+ + cm. Tabn.9
18
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Tabnwuua 7

DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 10
KoadppmumeHt
npeobpasoaHus, | 20 8 5 132] 2 1,3108(05/|0,32| 0,2 {0,08]0,05]|0,02
nMn/n
Ta6bnuua 8
DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 100
KoadppmumeHt
npeobpasoeaHns, | 200 | 80 | 50 | 32 | 20 [12,5| 8 5 3,2 2 0805102
nMn/n
Ta6bnuua 9
DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 500
KoadhpmumeHt
npeobpasoaHuns, | 1000 | 400 | 250 | 160 | 100 | 65 | 40 | 25 | 16 | 10 4 2,5 1
nmn/n

NMPUMEYAHUME. Ona obecnevyeHns anekTpMYecKkoro KOHTakTa ne-
peMbIYEK C KOHTAKTHON Napon B TEYEHME MEXNOBEPOYHOro MHTepBana
nepen yCTaHOBKOW NepemMbl4kM HeOOXOOMMO HAHEeCTU Ha Hee TOKOMpo-
BOASLLYO cMa3Ky (pekomeHayeTcs I C-98).

2.6. YcTaHOBKa napamMeTpoB CBA3M nNpuobopa

[ns n3aMmeHeHns HacTpoek cBaA3uM pacxogomepa u 1K B rpynne
Hactpownkn cBsa3mn Ha Bknagke Hactpomnku (puc.13) moryTt ObiTh ycTa-
HOBIEHbI cnegyowme napameTpbl:

+ CeTteBoM agpec — uenoe 4ucrno ot 1 go 247;

¢ 3apepxka RTS — 3agepxka otBeTa no RS-nHTepgency, mc;

¢ CKkopocTb — ckopoCcTb 0bMeHa B ceTu (no ymonyanuio — 19200 6op);
+ M/6 3apepxka — mexxbanToBasi 3agepxka, Mc;

¢ MpoTokon — ceTeBoun NpoTokon (o ymonyaHuno — RTU ModBus).

19
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HacTpofiku cBR3IM

[

CeTegol agpec

Sanepka RTS, mo |'|EI n

CropocTe, Gog 19200 -

kS0 zapepska, tc | :
MpoTokon |HTU ModBus j ﬂ

Copoc HacTpoek, CEASK MO Yrom4aHMID |

Puc.13. Bua Bknagkm «HacTpomku cBa3un».

Mpn HaxaTum Ha kHoOMKy <COpOC HacTpoOeK CBA3M MO ymon4a-
HUIO> BOCCTAHABNNBAIOTCH 3aBOACKME HACTPOWKUN CBSA3M.

MPUMEYAHWE. Mpn nameHeHun napametpoB CeteBon agpec u

CKopocTb Heobxoaumo npoaybnmpoBaTh 3TM U3MEHEHUS Ha BKNagke
MapameTpbl NporpamMmsi.
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3. MOPAOOK PABOTHI

3.1. UHankauusa namepsieMbix napameTpoB

3.1.1. BBeaeHHbIN B 3KCnnyaTauuio pacxogomep paboTaeT HenpepbiBHO B
aBTOMaTU4YECKOM pexume. Tekylime 3HadYeHUs UsMepseMblx napameT-
poB oTobpaxatTcs B rpynne Tekywue 3HavyeHus Ha Bknagke Usme-
pPeHUs OCHOBHOIO OKHa nporpammbl « MOHUTOPY.

3.1.2. lNocne 3anycka nporpammbl «MoHuTop Jlant M» (cmoTpu n.2.1) Ha
BKnagke U3amepeHnsa oTobpaxkaloTcst HyneBble 3HAYEHUS N3MepseMbIX
napameTpoB (puc.14).

CepuiiHuii Homep |0 Huamerp, mm |4EI

T EKYuHE IHaYeHHA

Pacxon makcuransssii |0.000 . nérn (0,000 3y
Pacxon TekywMi 0,000 . néren (0,000 a3y

Bpeta HapatoTku, 4 |EI,EIEI

CyrdrdapHEId ofberd, r3 |EI,EII:IEIEIEIEI
Ofeér B NpArakd Hanp. , k3 |EI,EIEIEIEIEII:I
Ofeéd B aBpaTHOR Hanp., k3 |EI,EIEIEIEIEII:I

BrixogHan vactora HB1, My, 0,000
BrixogHas yactora HB2, Ty, 0,000

Puc.14. ®parmeHT BKnaaku «UamepeHusn».

[Ans nony4yeHns HOUKaUUKN TEKYLLIMX N3MEPEHHbIX 3HAYEHUN HEOD-
XOAMMO HaxaTb KHOMKy <CTapT YTeHUs>.

3.1.3. NHaukauma napameTpoB rpynnbl Tekywme 3HayYeHUsl rnokasaHa Ha
puc.15.
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| Cron yreHus ‘

CepuiiHoii Homep  |1254217 Nuamerp, mm |50

TEKHII.IIIIE JHAYEHHA

Pacwon makcuranedeid (1179167 advaun [70.750 e
Pacxon Teryw Wi 1.913 L ndmud (0115 a3y

Bperda HapatoTkM, 4 Iﬁ
CyrirdapHeli affeérd, rd |'I 7.584382
Ofeérd B NpAMard Hanp., k43 |'I 7.585506
D& B 00paTHamM Hanp. . M3 ||:I,EIEI'| 123

BemooHas yactora HE1. MTu 1.280
BrxogHana sacTora YB2, Ty 0,000

Puc.15. UHagnkauma namepeHHbIX 3Ha4YeHUN pacxopaa.

3.1.4. amepsiemble NnapameTpbl pacxoaa:

¢ Pacxop Tekywmmn — o6beMHbIN pacxoq npu nwbdom HanpasneHnn noTo-
Ka (n/MuH, mM3/4);

3HauyeHne napameTpa Pacxon MakcuMManbHbIW 3anucbiBaeTcsl B
namMaTb pacxogomepa npuv Bbinycke M3 NPOM3BOACTBA B COOTBETCTBUM
co 3Ha4yeHnem DN nepBuYHoro npeobpasoBatens.

¢ CymmapHbIn 06bem — anrebpanyeckasi cymma (C y4eToM 3HakKa) 3Ha-
YeHUin 0GBEMOB MPU NPAMOM 1 0GPATHOM HanpasneHun notoka (m3);

¢ O6bemM B NnpsiMOM Hanp. — 06bEeM Mpu NPSIMOM HanpasfeHUN NOTOKa,
y4YnUTbIBAETCA CO 3HAKOM Mntoc (Mm3);

¢ O6bem B obpaTtHOM Hanp. — o6bem Npy 06paTHOM HanpaBfeHUU no-
TOKa, YYMTBIBAETCA CO 3HAKOM MUHYC (M3).

B noarpynne Tekywume 3Ha4YeHUs Takke oTobpa)kaeTcsa 3HavyeHue
napameTtpa Bpemsa HapaboTku (4), a Takke TeKkylme 3Ha4YeHns 4acTo-
Tbl HA YHUBEpPCanbHbIX Bbixogax: BbixogHas yactoTta YB1 (YB2), L.

3.1.5. Haukauua napameTpoB rpynnbl CocTtosiHMe npubopa nokasaHa Ha
puc.16.
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Cocrosnue npuiiopa
M HMUHaNMZaLMA Boe OK

KoxtponeHan cyrma M0 06119

ik

KoHTponeHan cymma Gazer 07285

Pesxur padoTil CEPEMC
HanpaeneHue Mpanoii
Hanpae.s T.u Mparodi
NuanasoH CpeaHiIi

o
-

BrewHws anpec

Puc.16. Uupgukauma coctosiHMAa npubopa.

3.1.6. MHauumpyemble napameTpbl rpynnbl CocTosiHue npubopa:

¢

L 4

UHnumanunsauma — napameTp oTobpaxkaeT COCTOSAHWE HACTPOWMKWN Npu-
bopa, B crniydyae otobpaxeHusi CMMBOSOB, OTNUYHbIX OT Bece OK, npu-
6op Heo6Xx0ANMO OTNPABUTL HA PEMOHT;

KoHTponbHasa cymma MO — koHTponbHasa cymma BHyTpeHHero MO pac-
xogomepa;

KoHTponbHas cymma 6a3bl — KOHTponbHas cymma 6asbl HacTpoek
npubopa;

Pexum paboTbl — oTobpaxeHne Tekyllero pexmma paboTbl npudopa.
[na pacxogomepa Jlant M HOpManbHbIM PEXMMOM SBMASIETCA PEXUM
PABOTA,;

HanpaBneHue — HanpaBneHve NoToka B Tpybonposoae;

HanpaB. B T.y. — HanpaBneHue NoToka B TpybonpoBoae C y4eToM Bpe-
MeHU nHepummn (cm. n.2.4.5.);

Owana3oH — guanasoH pabotbl npubopa (bonbwon, CpegHnn unu
Manbin).
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3.2. HacTtpouka nHgukaTtopa

3.2.1. HacTtponkn otobpakaemMblXx napaMeTpoB Ha Aucrnnee pacxogoMepoB

ncnonHeHns OPCB-5X0X HaxogaTca Ha Bknagke UMHAaukaTop, noka-
3aHHOW Ha puc.17.

[ s T [ s

Boifiop napaMeTpoE A8 HHILHK AUHH HacTpofkd HHAHKALHH
v MokazelEaTe TEEYWME packon Mepron MHAMK AWM, Cak 3
EAMHMLEI oTOGpaEHMA packona ABTONPOKPYTE.A NapaMET o aa v
" n/tauH
£ iiuac Orocevra no uHoMEaTopy, EEmakc n.o
K.oHTpacT MHAMKATORa 32
[v MokazelBaTE cyMapHeIl ofber
[¥ MokasbiBaTh ofben NpAMOrS NoTOKa Atk meHia Pyccruii -
[¥ MokasbiEars ofber ofpaTHoro NoToka

RUETREER

E AWHMUEI OTOBpaKEHHA OFEEMa
* 3

" auTpel

[Noka3bIEATE EREMA HAPSAOTEK

[MNokasbiBaTE KanuOpoBoYHEE KoadoueHTe K, P
MokazkEATE KoEppuUuMeHTEl KPT, P2

Mok aseiEate k./AC NpoWKBRH 1 3561 NapaMMeETpos

Puc.17. Hactpouku nigukaropa.

BkntouyeHne/oTknoYeHne oTobpakeHUst napamMeTpoB OCYLLECTBNS-
€TCA YCTAHOBKOW «ranoyvku» HanpoTUB COOTBETCTBYHOLLENO MNyHKTa B
rpynne BbiGop napameTpoB AnNsi UHAMKALMK, UNn BBoga Heobxoau-
MOro 3HayeHuss B rpynne HacTponku uHOMKaumMu C nocrieayouimm
Ha)kaTMeM KHOMkKn <3anucaTtb>.

3.2.2. MapameTpbl rpynnsl Bbibop napamMeTpoB AnA MHAMKaLMK

¢

MokasbiBaTb TEKYLWMN pacxod — BKNIOYEHNE OTOOpaXKeHUs1 TEKYLLLEro
namepsiemoro pacxoga. [JononHMTEeNbHO MOXHO BblbpaTb pasMepHOCTb
nHaMKauumn n/MuH unn m3/yac;

lNMokasbiBaTb CyMMapHbIA O00beM — BKIOYEHME OTODOpaXeHusi Cym-
MapHoro obbema;

MokasbiBaTb 06bEM NPSAMOro MOTOKA — BKI/OYEHME OTOOpaxeHus
ob6bema NpsIMOro HanpaBfeHNsi NMOTOKa;

lNMoka3biBaTb 06beM OOpaTHOro NOTOKA — BKIHOYEHNE OTOOpaeHus
obbema obpaTHOro HanpasrieHWsi MOTOKA;

[oNONMHNUTENBLHO MOXHO Bbl6paTb pa3MepHOCTb MHOUNKaLUnn obbe-
MOB NUTPbI NN M3,

Moka3biBaTb BpeMs HapaboTkn — oTobpaxkeHne obuiero BpemeHn pa-
6oTbI Npnbopa,;

MNoka3biBaTb KanMbpoBo4HbIe KO03dhduumeHTbl K, P — oToGpaxeHune
MeTponoruyecknx koadpdpuumneHtoB K n P. MokasbiBalOTCA TOMBbKO KO-
A PMLUNEHTBI NCMONb3YEMOro ManasoHa;
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¢ lMokasbiBaTtb Ko3achhpuumeHTbl KP1, KP2 — otobpaxeHne napameTpa
KoHcTaHTa npeobpa3zoBaHusA A5 NepBOro M BTOPOro YHMBEPCarbHO-
ro BbIXxoaa;

¢ MNokasbiBaTtb K/C npowmBKku u 6a3bl napamMeTpoB — OTOOpaxxeHue
KOHTPOIbHbIX cyMM 10 1 6a3bl HacTpoek npmnbopa.

3.2.3. MNMapameTpbl rpynnbl HacTponkn nHamkaumm:

¢ lMepuoa vHaMKaumMmM — HaACTpoOMKa BPEMEHU LMKIIMYECKOro otobpaxe-
HUS napameTpoB Ha WHAMKATOpe, yCTaHaBnMBaeTCs B AnanasoHe OT
1 oo 100 cekyHg;

¢ ABTONpPOKpYTKa nNapaMeTpoOB — BKIOYEHME PEXMMa LIMKINYECKOro
0TOGpaXeHVs NnapamMeTpoB Ha UHAMKATOPE;

¢ OTceuka no nHamkaTtopy, %Qmakc — 3afaHune rpaHnLbl 0ToBpaXxeHus
pacxoda B MpoueHTax OT MakcumarbHOro, HuXe Kotopow OyaeTt oTo6-
paxaTbCsl HyrNeBoe 3HayeHWe pacxoda, a HakonneHve o6bema W Bbl-
Aaya MMNynbCoB NPOAOKaTCS;

¢ KoHTpacT uHaukaTopa — HacTpoiika KOHTPACTHOCTM OTOOpaXeHUst NH-
dopmauum, nameHsieTcs B npeaenax ot 8 Ao 40 yCroBHbIX € AMHNL;

¢ S3blK MeHI — BbIOOp OTOBpakaemoro sisblka MeH — Pycckuin mnm
AHIN.

3.3. KoHTponbHbIe NapamMeTpbl pacxogomepa

3.3.1. Ina onepaTMBHOIO KOHTPOMS OCHOBHbLIX METPOJSIOrMYECKUX U PYHKLMO-
HanbHbIX napameTpoB npubopa B 1O «MoHUTOp» nNpuUcyTCTBYET
Bknagka KoHTponbHas nHdopmaums.

3.3.2. 'pynna napameTpoB C KOHTPONbHOW WH(pOpMauMen nokasaHa Ha
puc.18.

CepuiiHbiii HoMep |1254217 Huamerp. MM |5D

~I'paHuubl auanasoHos, ZAmMakc
[0.00  — {10000 (10000 — [100,00 [100,00 —{100,00

~Manwii pacxoa | CpeaHun pacxoa | [-Bonbmoﬁ pacxonq

KO+ |0,4000000 ' K1+ |0,4000000 K2+ |0,4000000
PO+ |0,0000000 P1+ |0,0000000 P2+ |0,0000000

KO- IU,4UUUUUU K1- IU,4I]UEIUIJD iKZ- |0,4UUUUUU
PO- I ,0000000 P1- IU,U 00000 P2- | ,0000000
0.0000 00000 | 0.0000

"“HQODM&“HR 0 IEACTBUSAX NOAb30BaTensa |

KonuyecTeo nepexonos & pesxun ''Cepeuc’ |1
KonuyecTeo nepexonos & pesxun 'Tlosepka” |1
KonuyecTeo 3anuceli B KypHane cotbmuii I1 7

~HHpopMauusa o nporpaMmMHoM oecneyeHud

KoHTponbHas cyMMa UCNoNHASMOro Koga |U"C¢-33

Puc.18. Bup rpynnbl napamMeTpoB C KOHTPOJIbHLIMU NapamMeTpaMu npubopa.
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3.3.3. 'pynna napameTpoB NpaHuubl Anana3oHoB, %eQMaKc nokasbiBaeT B
KakoM guanasoHe pacxoJoB B MpoLeHTax OT MakCUManbHOro MUCMnosb-
3yloTcs MeTponorndyeckne koadpduumeHtsl K n P, oToGpaxaembie B
rpynnax Manbin pacxon, CpegHun pacxoa n bonblwon pacxopn co-
OTBETCTBEHHO.

3.3.4. 'pynna napametpoB WUHcopmauuss o AeMCTBUAX MNonb3oBaTens
oTobpaxaeT uncno nepexonos B pexumbl CEPBUC n MNMOBEPKA, a
Takke obliee KONMYecTBO WM3MEHEHMM B CEPBMCHOM W MOBEPOYHOM
XypHanax.

lMpountaTh cepBUCHbIE U MOBEPOYHbIE XYpPHASibl MOXHO C MOMO-
w0 cooteeTcTBytowero MO, pasmeleHHOro Ha canTe Nno agpecy
www.vzljot.ru.

3.3.5. MapameTp KoHTponbHass cymma UCMosiHAeMOoro koga otobpaxaer
KOHTpoIbHY0 cymmy MO pacxogomepa.

3.3.6. 'pynna napameTpoB, NOKka3aHHbIX Ha p1c.19, oTobpaxaeT cnyxebHble
napameTpbl Npubopa n npegHasHavyeHa Ansg AMarHOCTUPOBAHUS HEUC-
npaBHOCTEN Npubopa cneumanmcTaMmm CEPBUCHBIX OpraHn3aLmn.

ATanoHHBE ONOPHHE YPOEHH

BepxHAq onopa |1 TR2a78
Criew eH1e |-'I 3

TexyuHe oNopHEE YPOBHH

BeprHAn onopa |'| TE23748
CrELLEHHE |-1 H

EDHPDTHBIIEHHE EadTylueK

R wexogHoe, O |25L4
R Terywes, Ot |3EI,5

Puc.19. Cnyxeb6Hble napameTpbl npudopa.
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4. KOMNJNEKC CPEOCTB 3AWLAUTDI
UMHOOPMALIUA

B pacxogomepax «B3JIET Jlant M» peanusoBaH KOMMEKC cucrte-
Mbl 3aLWMTbl MHGOPMaLmMK, cornacoBaHHbin ¢ PCTIK Poccuun n nmeto-
Wnn 3HaKk cooTBeTcTBUSA CucTeMbl cepTudmMKauun CpeacTts 3aluThbl
nHpopmauumn no TpeboBaHmam 6e3onacHocTn nHpopmaumm Ne POCC
RU.0001.016M00.

4.1. ANCKpEeUMNOHHbIN MPUHLIUN KOHTPOSA AOCTyna

4.1.1. Komnnekc cpencts 3awmthbl (KC3), peanMsoBaHHbI B pacxogomepe,
KOHTpONMpyeT OOCTYN pasfuyHbIX KaTeropui nosfb3oBaTenen K pas-
NMYHBIM PYHKLMOHANbHbLIM BO3MOXHOCTAM pacxogomMepa.

KoHTponb pocTyna nonb3oBatenen K QyHKUuaM pacxogomepa
OCYLLIECTBMNSAETCA C MOMOLLBIO HaNUYnsa/OTCYyTCTBUSA 3aMblKaHUS KOH-
TakTHbIX nap J3 u J4, nubo C nOMOLUbD HaXaTusa KHOMOK
<HACTPOUKA> n <CEPBWUC>, pacrnonoxeHHbIX Ha nnate Moayns
06paboTkn, ¢ nomoLLblo nepemMblyek (cM. N.1.2. HacToswero P3).

41.2. Pexum HACTPOWKA p[ocTyneH TOMbKO MepcoHany 3aBoja-
N3roToBUTENS U NepcoHany cepTUULNPOBaHHbLIX CEPBUCHBIX LEHTPOB,
UMeEILLNX NTNLEH3UIO Ha NpoBedeHne nosepku Npmbopos.

Moeepka u kanubpoBka pacxogomepa Mpou3BOOATCA MpU OTCYT-
CTBMM NepeMbIYEK Ha KOHTaKTHbIX napax J3 u J4, unu nytem HaxaTtus
kHornkn <HACTPOMKA>. Mo OKOHYaHMM NOBEPKU, HAa KOHTaKTHYIO napy
J3 yctaHaBnmBaeTcsa nepembidka. [lanee koHTakTHas napa J3, nubo
kHonka <HACTPOWKA> 3aKpblBaeTCH 3aLMTHLIM KOMNAYkoM, KOTOPbIN
nnomoupyeTca rocnoBeputenem, nNpu 3ToMm pacxogoMmep nepeBoauTCs
B pexxum CEPBWUC. Taknm obpasom, nepeBon pacxogoMepa B pPEXUM
HACTPOWKA HeBo3mOXeH 6e3 BCKPbITUS METPOSIOrMYEecKon Nnom6bi.

4.1.3. Pexxum CEPBWC pocTtyneH coTpyaHWKam CEPBUCHBIX LIEHTPOB M SKC-
nayaTupyrowmx opraHMsauun, OCYLEeCTBASAWMNX LWedMOHTaxX W
HaCTPOKMKY pacxogomMepa npu BBoAe B akcnnyataumo. Hactponka pac-
XxogoMepa npou3BOAUTCS NPU OTCYTCTBUU MEPEMbIYKA Ha KOHTaKTHOW
nape J4, wnu nytem Haxatna kHornku <CEPBWC>. Mo okoH4aHun
HaCTPOMKM Ha KOHTaKTHYK napy J4 ycTtaHaBnuBaeTcs nepemblyka. [a-
nee KoHTakTHas napa J4, nubo kHonka <CEPBWUC> 3akpbiBaeTcs 3a-
LUNTHBIM KOMMA4ykoM, KOTOPbIN NroMbupyeTcs npeacraBuTenem cep-
BUCHOrO LUEHTpa, Npu 39TOM pacxodoMep MNepeBOAUTCH B PeXum
PABOTA. Takum obpasom, nepeBoa pacxogomepa B pexmm CEPBUC
HEBO3MOXeH 6e3 BCKpPbITUS SKCMyaTaunoHHOM NoMObI.

4.1.4. Pexum PABOTA pocTyneH npeactaBUTENsIM 3KCnnyaTauMOHHbIX U
KOHTPONMpPYIOLWMX CryX0 1M npeaHasHadeH ansi Cbema M3MepuTenbHOM
MHdOpMaLumM ¢ pacxogomepa B npoLecce ero aKkcniyaTauuu.

4.1.5. MNMpvBeaeHHbIN Bbille anropuTM YCTAHOBKM / CHATUS nepembl4eK Ha
KOHTakTHble napbl J3 u J4 (pabota ¢ kHonkamum <HACTPOWUKA> un
<CEPBUC>) 1 nopsagok ux nnombupoBaHus peanusyeT AUCKPELMNOH-
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HbIX MPUHUMN KOHTPONS A0CTyna pasfu4yHbIX KaTeropum nonb3oBaTte-
nemn K pexunmam paboTbl 1 PYHKUNOHANbHBbIM BO3MOXHOCTSIM pacxoo-
Mepa 1 SBMseTCAa OQHOW M3 COCTaBNALMX KOMMeKca CpeacTs 3alum-
Tbl UHpOPMaLINN.

4.2. Bzanmopgeucteue nonb3oBartens ¢c KC3

4.2.1. na B3anmogenctems nonb3oatens ¢ KC3 npegycmoTpeHa BoO3-
MOXHOCTb NMPUMEHEHMSA NEePCOHaNbHOrO0 KOMMNbOTEPA, MNOAKMHYaeMOro
K pacxogomepy 4epes3 agantep USB-OP (UART), nogkntoyaembin K
MoAaynto 06paboTkn BMECTO MOAYNS UHTEPENCOB.

Mpn wncnonb3oBaHuUM WHTEpdenca obecneumBaeTcsa AOCTyn K
HaCTpoeYHbIM N KannMbpoBOYHBbIM NapameTpamMm pacxogoMepa B 3aBu-
CUMOCTW OT YCTAHOBJIIEHHOIO YPOBHSA goctyna (cMm. n.4.1).

4.2.2. Ansa HacTpouku pacxogomepa B pexumax CEPBAC n PABOTA, a Tak-
Xe CUYMTbIBaHUSA M3MepuUTenbHOM MHOpMauMm npu NOMOLUU Nepco-
HanbHoro KomneoTepa, Ha MK gomkHa 6bITb ycTaHOBNEHa nporpaMmma
«YHuMBepcanbHbI NPOCMOTPLUNKY», cogepXxallas naket MOHUTOPOB, B
TOM uucrne, «Monutop Jlant M» (Bepcuss 1.07 nonb3oBaTeribCKas).
Mporpamma pacnpoctpaHseTcs 6e3 orpaHMYeHun U AoCTynHa Ans 3a-
rpy3ku c canta www.vzljot.ru.

4.2.3. B cny4ae ocHalleHna moayns nugukaumm pacxogomepa RFID-meTkow,
obecnevnBaeTca AOCTYN K HACTPOEYHbIM U KannbpoBOYHbIM NapamerT-
pamMm pacxogomepa npu oMoy MoOBUNBHOro ycTporcTea (CMapTOH)
C YCTa@HOBMEHHbIM CUCTEMHbIM MPOrpamMMHbIM obecnevyeHnem (npuno-
XeHue «MonuTop JTant M»), ¢ NOMOLLbIO KOTOPOrO OpraHM3yeTcst CBA3b
C pacxogomMepom no 6ecrnpoBOAHOMY UHTEPAIENCY.

4.2.4. ToBepka pacxogomepa NpPoBOAUTCA NPU NMOMOLLN MHCTPYMEHTAaNbHOM
nporpaMmmbl « MoHuTop Jlant M» (Bepcua 1.03 nonHas), koTopas Heao-
cTynHa ana obuiero nonb3oBaHUA, YCTaHaBMNMBAaETCH Ha nepcoHarib-
HbIN KoMMbloTEP nosepoyvHon  nabopaTtopum npeanpuaTus-
N3roToBUTENS, OTKNIOYEHHBIN OT BHELUHUX CEPBEPOB, U pacnpoCTpaHs-
eTCs TONMbKO cpeamn cepTUULMPOBAHHbBIX CEPBUCHBIX LEHTPOB (perno-
HarnbHbIX NPeAcTaBUTENbCTB), UMEKLWMX JIMLEH3UIO Ha NpaBO MNpoBe-
AEHNS NEPBUYHOM M NEPUOLMYECKUX NOBEPOK pacxogomMepa.

4.2.5. BctpoeHHoe O pacxogomepa npegoctaBnsieT BO3MOXHOCTb nepesa-
nucKM € MNOMOLLLIO chneuunanbHon nporpammbl «B3net [lpor», Takke
UMEKLWENn orpaHNYeHne Ha pacnpocTpaHeHne, aHanorMyHoe N3noxeH-
HOMYy B npegblgyliem nyHkTe. B cnyyae nepesanucu MO pacxogomepa
AoSmKHa BbITb NpoBeAeHa ero BHeoYepeaHas noBepkKa.

Takum obpasom peanuayetcs NPUHLMIMN B3aUMOOENCTBUS MOSb30-
Batens ¢ KC3, koTopbii ABNSETCA OOHUM U3 COCTaBMAKOLNX KOMMNIIEK-
ca CpeAcTB 3aWuTbl MHOpMaLUK.
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4.3. CoxpaHeHMne u BOCCTaHOBIIeHUe KOHduUurypauumm pac-
xogomepa

4.3.1. lporpamma «YHuBepcanbHblA MPOCMOTPLUNK» MO3BOMSAET COXPaHATb
KOH(MrypaumoHHyto 6a3y napameTpoB npubopa u 3arpyxaTb B HEro
COXpaHeHHY KOHdurypaumo. CumtbiBaHMe Bcel 6asbl napameTpoB
BO3MOXHO B M0boM pexunme paboTbl pacxogomepa. Bo3amoxHocTb 3a-
nnucu B pacxogomep napameTpoB M3 COXPaHEHHOW paHee KOHdurypa-
UMK onpenensieTcsl yCTaHOBMEHHbIM pexuMMom paboTbl. B pexume
PABOTA HeBO3MOXHa 3arpy3ka HUKakmx napameTpoB. B pexume
CEPBWC pocTtynHbl A4ns 3anvcu HaCcTpOWKN yHMBEpPCasibHbIX BbIXOLOB,
MHOUKaUMN, CBA3M M pag napameTpoB anropytMa nsMepeHmnsa pacxoa
(Hanpumep, oTtceukn). B pexnume HACTPOWKA BOo3MOXHa 3arpyska B
npubop nobbIX NapamMeTpoB U3 COXPAHEHHOW KOHUrypaumn.

MPUMEYAHWME. B cnyyae BOCCTAHOBMEHUSI MU 3arpy3kn KOHMU-
rypaumoHHon 6asbl B pexxume HACTPOWKA HeobxogmMmo npoBegeHne
BHeo4epeaHom nosepku npubopa.

4.3.2. Onepaunn No COXPaHEHWIO N BOCCTAHOBMEHWUIO KOHMUrypaumm mMoryT
NPOBOAMTLCA Ha 3aBOAE-U3roTOBUTENE pacxoaomepa Unv cepTuduLm-
POBaHHbLIMW CEPBUCHBbIMU LiEHTPaMu (perroHanbHbIMK nNpeacTaBuTerb-
cTBaMu), MMEKLLMMMK NIULEH3NIO HA MpaBO MPOBEAEHUSI NMEPBUYHON U
nepuoanyeckmx NoBepok pacxogomepa.

Takum obpasom peanusyeTcsl NPUHLMIN HAOEXHOIro BOCCTaHOBMe-
Hus MO pacxogomepa, KOTOpPbIA SBMSIETCA OAHMM U3 COCTaBMSAOLLMX
KOMMMeKkca cpeacTB 3alnTbl MHOpMaLUN.

4.3.3. [Ins coxpaHeHust KOHUrypaumoHHon 6asbl npubopa Heob6Xxoanmo Bbl-
NONHUTb PAL HUKENEePEUNCTIEHHbIX OnepaLnii;

- B Nporpamme «YHuBepcasibHbIn NPOCMOTPLUMK» BblIOpaTh NyHKT «lpo-
ekT» / «KoHdurypaumsa» / «CoxpaHutb KoHdurypaumro» (puc.20):
1/ YHUBEpcanbHbii npocMoTpuuk ModBus - D:\Program Files' ¥zljot'\UBY¥iewer",
»@ET CoeanHeHne [padukn Apxueel CepBuc OKkHo [MomMowb
= OTKpPbITE Ctrl+0 ‘
n COXpaHnTb Ctrl+S
3aKpbITE Ctrl+F4

KoHbHrypauma 4 : COXpaHHTE KOHBHrypaumeo, ..

19101

» 3arpy3nTe KOHHrypaumio. ..

BubnuoTeka

1. Nant M RTC {nonb30BaTENbCKKA). vpr
2. Viewer Aflowt MFT.vpr

3. MonuTop B3nét T3P.vpr

4. New URSY-311 v.1.0.vpr

jfL Beixoa

Puc.20. OkHO «YHMBepcCanbHbIN NPOCMOTPLUMKY

- B OTKpbIBLUEMCS OKHe «Juanor coxpaHeHusi KOHdurypaumm» Bbl-
O6paTb Habop napameTpoB, KOTOpble OyayT npounTaHbl U3 npubopa,
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yctaHoBuTb pnar «lpountatb AaHHble nepen coxpaHeHuem» U
Ha)kaTb KHOMKY «[anee», 0XaaTbCA OKOHYaHNA CYUTbIBAHNSA (prc.21):

Aunanor coxpaHen1a KoH$Urypauum i x|

= Wamepaemele napamMeTpel
i V] CepuitHbIi HoMep
: [uameTp aaTyuka
i V] Bpema
HacTpoiiky ocHoBHbIE
HacTpoiiku nepudepuu
KoHTponbHaa UHPOpMauUa
WHauk auua

i

B R R

[V TMpouuTaTe AaHHbIE NEPER COXPaHEHWEM

Hacrpoiika coenuHeHug...I ¢ Hazan | Danee > l Beixog l

Puc.21. OkHo «[Qunanor coxpaHeHuUs1 KOHUrypaumm»

- Nocne OKOHYaHUS1 CYUTbIBAHUSI BCEX BblOpaHHbIX MapamMeTpoB CTaHeT
aKTUBHOWN KHoMKa «CoxpaHuUTb B dpanny», HaxxaB KOTOPYH MOXHO BBe-
CTN nms doarna n CoXpaHUTb NPOYUTAHHYHO KOHUrypaumio (prc.22):

Auvanor coxpaHeHus KoHPUrypawum 3 _l(_]

MoaroToBka AaHHbIR:

HaurMeHoBaHWe otibekTa l PezyneTar onepauuu l Z'
[panuubl auanasoros 6 0.01% ot MakcumaneH...  KomaHaa BbInoAHeHa YcnewwHo
KoppekTupyiowme Koa dhUuMeHTh! - Maneli pac... KoMaHaa BbinoAHeHa ycnewwHo
KoppekTupyiowme Kaa dhuuMeHT! - cpeauii p...  KoMaHaa BeinoaHeHa ycnelwHo
KoppekTupyiowme Ko dhuuMeHTh! - Gonbwoi p...  KoMaHaa BeinoAHeHa ycnewwHo
BepxHaa pedepeHumMa KoMaHaa BbINonHeHa YcnewwHo
CMeleH1e pedepeHumru KoMaHaa BbiNonHeHa YcnewwHo
YeTaHoBKa Make. CKOpOCTU NOTOKa KoMaHaa BbINoAHEHa YcnewwHo
CepuiHeiit HoMep NAaThb! KoMaHaa BbINonHeHa ycnewwHo

WHaukauma
Macka uHauK aumMu KoMaHaa BbiNonHeHa YcnelwHo
HacTpoiky MHAWK 3UMK NapaMETPOB KoMaHaa BbINoAHEHa YycnewwHo
Mepuoa o6HOBNEHUA KomaHaa BbINoAHeHa YcnewwHo
KoHrpacr KomaHaa BbinoaAHeHa ycnewwHo
AzbIK MHAMK UMK KoMaHaa BbiNonHeHa ycnelwHo
OTceyka no MHAUKaTopy KoMaHaa BbINoAHEHa YcnewwHo v

Xog onepaumu;

CoxpaHuTe B dain... |

Hacrpoika C;"JED.HHEHM‘H,,I < Hazag I Hanee > | Beixoa l

Puc.22. OkHo «[luanor coxpaHeHuA KOHdurypaummn» / «Xoa onepauumn»

4.3.4. [insa 3arpy3kn B Nnpubop napameTpoB U3 COXpaHEHHOW paHee KOHQUry-
paumm Heob6xoaAnMMO BbINOMHUTL Creaylwmne 4eNCTBUS:
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- B nporpamme «YHuBepcanbHbln npocmoTplmk» (puc.20) BbIbpaTb
nyHKT «MpoekT» / «KoHdurypaumsa» / «3arpy3amtb KOHUrypauumo»
1 BblbpaTb hann koHdurypauum ansa sarpyskum (puc.23):

3arpy3Ka KoHpUrypayum

21

Manka: I L Waliot LI 4= & B3+
_ . BootLoader
_JCrypt 2.0
HepaeHue . Dsetup
LDRUMEHTEL ) Journals
D | Server
1) UBClient
GEEUVEEGTE | ) UBviewer
. UBViewerProjects
@ ) UsbDrivers
. VzljotMaster
Mou . VzljotMasterViewer
AOKYMEHTBI
1) Npoeepka nnatel MP YPCB-222 (NNA)
Q!] KoHdurypauma 3P Nait M.vcfg
T~
Mait . W
Tun: ®ann "WCFG
EELTELTER WameHer: 16.04.2014 11:24
( $ Pasmep: 31,5 KB
- =
Cetesoe Wma paiina: IKonmurypauun 3P Nair M.vefg 3
OKPYKEHWE
Tun Paiinos: ICPann KOH®UrYpaumI Ll

Puc.23. OkHo «3arpy3ka KoHdurypaumm»

OTKpbTE I
OtmeHa I
¥

- B OTKpbIBLLEMCA OKHe «[luanor 3arpy3ku KoHdurypauum» Bblbpatb
Habop napameTpoB, KOTOpble OyayT 3arpyXeHbl B nNpubop M Haxatb

kHomky «danee» (puc.24):

Avanor 3arpysku KoHUrypauum i

#- ] Wamepaemble napameTpbl

- [] Hactpoiiku ocHoBHbIE

- [2] HacTpoiiku nepudepin

S H =cTpoiika napaMeTpos CEASM
- [[] YeraHoeka MesxGalroBoll 3aqepskku

- [] Tun npotokona ModBus

- W] HacTpolika auckpeTHoro eeixoaa 1

& Tun W CBA3EL AWCKPETHOro Bbikoaa 1

- W] HacTpolika AMCKpEeTHOro Bbixoaa 2

- V] Bec umnynbca 1

- [¥] Tun W cBA3L AUCKPETHOrO BbIX0Aa 2

- [V Bec umnynbca 2

- [[] 3anyck pexuma TECTUPOBAHWA YaCTOTHLIX BbIXOA0E
- [[] YacToThl 4nA TECTA YACTOTHOMO BbIX0AAE

- D KoHTponkHaa MHPopMaumUa

#- ] MHaukauma

[~ MpoBepka yreHuem

X|

Hacrpoﬁka COEAUHEHKA... I < Hazan I

Hanee > |

Beixog |

Puc.24. OkHo «[quanor 3arpy3ku KoHdurypaumm»

Mpouecc 3arpy3ku KoHUrypaumm B npnbop npuseneH Ha puc.25:
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Auanor 3arpy3ku KOHpUrypauum i }_[

3arpyaka KOHPUrypaunu:

HaumMerosaHWe ofbekTa ] PesynbTar onepaunu I

Hacrporiku nepyudepun
HacTpoiika aucKpeTHoro Bbixoaa 1 KomaHaa BeINonHeHa ycnewHo
Tun W CBA3E AUCKPETHOrO Bbixoaa 1 KomaHaa BeINoAHeHa ycnewHo
HacTpolika aucKpeTHoro Bbixona 2 KomaHaa BbINonHeHa YycnewHo
Bec umnyneca 1 KomaHaa BeINoAHEeHa YcnewHo
Tun W CBA3L AUCKPETHOMO Bbikoaa 2 KoMaHaa BbinonHeHa ycrewHo
Bec umnynbca 2 KomaHaa BeiNonHeHa ycnewHo

HacTporika coeauHeRns | < Hazan | Ianee I Bexog I

Puc.25. OkHo «[luanor 3arpy3ku KoHdurypauum» / «Xon onepaumm»

4.4. XXypHan penctBumn nonb3oBaTtens (PyHKUuAa perun-
cTpauum)

Pacxogomep nmeeT 3allmLleHHbIN XypHan OeNCTBUN Nnonb3oBaTe-
ns. B aToM XypHane UKCUMPYOTCA M3MEHEHMA BCEX MapaMeTpoB, 3a
NCKITIOYEHNEM HaCcTpoeK UHTepdberica CBA3M U HaCTpPOeK MHAMKaLMK, a
TakKke CO3[alTCcs 3anucu npu cMeHe pexmnma paboTbl pacxogomepa,
npu n3mMeHeHnn aatbl/BpemeHn B npmbope n npu oGHOBMEHUN BCTPO-
€HHOro NporpaMmHoro obecneveHus.

KypHan gencteui nonb3oBatenda umeet pasmep 3000 3anucen m
ABMSETCA He nepesanucbiBaemMbiM. [1pn ero 3anonHeHun aanbHenwas
Moandukaumsa HacTPOEYHbIX U KannMbpOBOYHbIX NapamMeTpoB (T.€. BCEX,
KpOoMe HacCTpoeK CBSA3N M MHOUKALMKU) CTaHOBUTCH HEBO3MOXHOWM: Npu
nonbiTke 3anucu no npotokony ModBus npubop Bo3Bpaliaet kog 4
(«Owmnbka goctynar»). YnpasneHve koadpdpuumeHTom npeobpasoBaHns
yactoTHoro Bbixoga Ne1 ¢ nomouwlbto nepemblyek J1 1 J2 Tak xe 6no-
KnpyeTtcs.

3anncb B XypHane OencTBui Monb3oBaTens MMEET crneaytoLmnn
dopmar:

- Bpems purkcaumm OencTBui nosb3oBaTens No BCTPOEHHbIM YacaM pearb-
Horo BpemeHn B UNIX-¢popmMaTe € TOYHOCTBIO O CEKyHAb!;

- naeHTUMKaTOP TUNa AENCTBUS UMM MOaMAOULIMPYEMOTO NapameTpa;
- 3Ha4YeHne napameTpa nepen N3MeHeHueM;
- 3Ha4YeHVe napamMeTpa nocrne N3MeHeHus.

3anucu XXypHana AencTBUK norib3oBaTenst AOCTYMHbl A9 YTeHUs
no npotokony ModBus B ntobom pexumme paboTbl npubopa ¢ NOMOLLbLO
CepBUCHOW nporpamMmmbl «YTeHue XypHanoB OeNCTBUM NOSb30BaTENSA».

Takum obpasom peanusyeTcs YHKLUMS perncTpaumm, Kotopas siB-
NAeTcs OOHON U3 COCTaBMALMX KOMMNeKca CpeacTs 3awunTbl MHAOP-
Maumu.
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5. BOSMOXHbIE HEUCTTIPABHOCTU U METOObI
UX YCTPAHEHUA

5.1. HencnpaBHOCTM (OWMBKN) M HewTaTHblE CUTyaunn, OuarHoCTupyemble
pacxogomepom, otobpaxatotcs B rpynne CoctosiHue pacxopomepa
Ha Bknagke UsmepeHunsa (puc.26).

Cocrosinue pacxogomepa

Owmbxu
Ownbka pexuma [paspywenue 633kl napamMeTpos)
HexoppekTHaa onopa
Ot > Omakc
Dwwmbka ebixona 2
Dwwbka ebixoaa 1
YcToiuuebi 3awKkan
Dwwmbka namaru
Mycraa Tpyba
Huzkoe Hanp-e nuTaHua
Her Hunesoro noTeHuMana
BozgeiicTeue MarHurom
3arpasHeHUe 3 NeKTPOAOE

000 0000000

Puc.26. Bug nHagukauum cooOLleHumn ob oimokax.

5.2. MNpu guarHocTupoBaHum HencnpaeHocT (owmnbkn) unm HC HaumHaeTcs
nHaukaumsa cumeona @ (kpyr kpacHoro ugeTa) nepen COOTBETCTBYIHO-
LM HauMeHoBaHWeM B noarpynne OWunokKn.

B pacxogomepax ucnonHeHnn 3PCB-5X0X HencnpaBHOCTM Takke
oToGpaxalTcsl Ha nHanKatope B BUAe LMEPPOBLIX UM OYKBEHHbIX CO-
obLeHnn.

lMepeyeHb HeucnpaBHOCTEN (OWMBOK) N HeWTaTHbIX CUTyauun, au-
arHOCTUPYEMbIX pacxogomMepoMm, npueBegeH B Tabn.10. lMpu atom
npegycMoTpeHa BO3MOXHOCTb HACTPOMKU peakuun Ha HewTaTHble Cu-
Tyaumn KoHTponb Hanuuusa HyneBoro noteHuuana, Bospencrteue
MarHuTom 1 3arpsi3HeHue 3NeKTpPoaoB.

Ta6nuuya 10
Bupg vngnkaumn
l:)is;g:g;z;ge Ha avcnnee MK CopaepxaHve HeMcnpaBHOCTUW, HELUTaTHOW CUTyaLmm
n Mycras Tpy6a |3HaueHve conpoTUBIEHUs Bbille 3aAaHHoro (nycras Tpyba)
'E Owunodka namatn |HencnpasHa mukpocxema namsatn EEPROM
1 Owumbka Bbixoaa 1 |HekoppekTHoe 3HaveHne KoHcTaHTbl npeobGpa3oBaHus no Bbixoay 1
12 Owunbka Bbixopa 2 |HekoppekTHoe 3HaveHne KoHcTaHTbl npeobpa3oBaHuna no Bbixoay 2
13 YctonumBbin YpoBeHb BLIXOOQHOTO CUrHamna ycunurens Bbille A40nyCTUMOro
3allkan
1Q QT>Omake 'rl'oelgltll.l,ee 3HayeHve pacxofa npesblaeT 3HadeHne QMake onsg gaHHo-
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MpoponxeHne Tabnuubl 10

Bwg, vngnkauun
CopepkaHvie HEMCMPABHOCTU, HELLTATHOWM CUTyaL
Ha nngukatope Ha avcnnee MK aep: p yau
pacxogomepa
10 HekoppekTHasi |HeT npomepa OMopHOro ConpoTUBIEHWS!, annapaTHas Hemcnpas-
’ onopa HOCTb
Owunbka pexunma |MospexaeHune cTpykTypsl MO npubopa
N (paspylueHue 6a3bl
napameTpoB)
'H Hu3koe Hanp-e |MutaHue npmbopa HUXe AOMYyCTUMOrO
) nUTaHuA
1K HeT HyneBoro |Het koHTakTa Hynesoro noTeHUuana ¢ BOAOW
) noteHuyuana
I'M BosgencrBue  |3adukcmpoBaHO HanMume BHELLHEro MarHUTHOrO NOns B Hernocpe-
' MarHMTom CTBEHHOW 6nn3ocTn OT pacxogomepa
13 3arpsizHeHue Ha anekTpogax pacxogomepa obpasosancs Hanet
) 3NeKTpoaoB

5.3. YcraHoBo4yHble napameTpbl ansg HC KoHTponb Hanuumsa HyneBoro
noTeHuMana HaxoaaTcs Ha Bknagke HacTpomku oCHOBHOro okHa npo-
rpaMmmbl « MoHUTOP» B rpynne KOHTpONb Hanuyiusi HyneBoro rnoTeH-
umana (puc.27).

~KoHTpOAE HAAWYKMA HUNEEBOrD NOTEHUMAanNa
AnropuTe KHI Brikn. ‘rl il

Mopor HI o AI
Tekywi kog 1]

FPeakLia Feructpayms Llil

Puc.27. Hactpounku HC «KoHTponb Hannunsa HyneBoro noteHuuanay.

BoamoxHble peakuumn (yCTaHaBnNMBAKOTCA MONb30BAaTENEM B PEXU-
me "Cepsuc"):

¢ Peructpaumsa — yctaHaBnueaetcs donar HC, konutcs cyeTynk Bpeme-
HWU HanNu4na HynNeBoro noTeHuMana, pacxoq He obHyndeTcs, Hakorne-
Hne o6 bEMOB NPOLOIKAETCS;

¢ Q =0, FBbIX = 0 — yctaHaBnuBaeTcs cnar HC, konutca cyeTymk Bpe-
MEHW Hanuyus HyneBoro noTeHuuana, TeKywun pacxoq obHynsieTcs,
06BbeMbl He KONATCH;

¢ Q =0, FBbIX = Fmax — ycraHaBnueaeTcs dnar HC, konutcsa cyeTumk
BPEMEHN HaNMyus HynNeBoro noTeHumana, Tekywumn pacxoq obHyndaeT-
cs, OObeMbl He KOMATCH, HA YaCTOTHbLIM BbIXOL BblOAETCA 3agaHHas
MakcumarnbHasi YyactoTa.

34

S E57eT



5.4. YctaHoBo4YHble napameTpbl ans HC Bo3gencrBue MarHUTOM Haxo-
AATCA Ha Bknagke HacTpoOWMKM OCHOBHOroO OkHa nporpammbl «MoHM-
Top» B rpynne O6HapyxeHune BO3AeNCTBMA MarHuTom (puc.28).

O6HapyxeHWe BOZAEACTEHA MArHHTOM
(PEE[KLI,HH IF"erMCTpau,Hﬂ LI il—‘

Puc.28. HacTtpouku HC «Bo3pencrtBme MmarHuTom».

BoaMoxHble peakumn (ycTaHaBNMBatOTCS MONb30BaTeNeM B PeXU-
me "Cepsuc"):
¢ Peructpauumsa — yctaHaBnusaeTtcs doniar HC, konuTcs cyeTynk Bpeme-

HW BO3OENCTBUS MarHUTOM, pacxon He OBHynsieTcsl, HakonneHne oob-
€MOB MpoaoIKaeTcs;

¢ Q =0, FBbIX = 0 — ycTaHaBnuBaeTcsa ¢pnar HC, konutca c4eTumK Bpe-
MEHW BO3OEWCTBUS MarHUTOM, TEKyLMIN pacxon obHynseTcs, ob6beMbl
He KonaTcs;

¢ Q =0, FBbIX = Fmax — yctaHaenusaeTtcs cdnar HC, konutcs cHeTumk
BPEMEHU BO3OENCTBMSA MarHUTOM, TEKyLMI pacxod obHynsetcs, 00b-
eMbl He KOMATCH, Ha 4YacTOTHbIN BbIXOA BblAAETCA 3afdaHHas MaKcu-
MarnbHasg YyacToTa.

5.5. YcraHoBo4yHble napameTpbl ansa HC 3arpsisHeHuMe 3neKkTpoaoB
(Bknagka HacTponkn ocHOBHOro okHa nporpammbl « MOHUTOP» B rpyn-
ne KoHtponb 3arpssHeHus (puc.29).

KoHTponbk 3arpASHEHWA INEKTPOADE

KoHTpone sarpazHe Houkauma ﬂ il

HusHiia nopor, % |0 dJ

BepxHuid nopor, % |0

Puc.29. Hactpouku HC «3arpsasHeHue 3neKTpoaoBy.

Bo3MoOXHble HacTpomkn (yCTaHaBnMBaKTCA MONb3oBaTesieM B pe-
*ume "CepBuc", npoToyHas 4acTb pacxogomMepa AoSmkHa ObiTb Lenu-
KOM 3anofiHeHa KOHTPONMPYEMOW XXUAKOCTbIO):

¢ OTKNIOYEH — He BbINOMHAETCA KOHTPOIb Hanuuusa 3arpsisHeHUsi NoBepx-
HOCTW 3NEKTPOLAOB;

¢ Ungmkaumusa — B npubope koAbl TeKyLLEero curHana cpaBHMBaeTCs ¢ Koaa-
MW O4ns nycTor Tpyobl. [py nx pasnuuumn Ha nHaukaTope pacxogomepa
HaunHaeTcst oTobpaXkeHne COOTBETCTBYOLLUX CUMBOJIOB.

Mopor cpabaTbiBaHMA 3a4aeTcs B NPOLEHTax OT 3TarloHHOro 3Ha-
YeHus (Ko4oB MycTon Tpybbl) C MOMOLLbBIO NapameTpoB HMXXHUIA nopor
n BepxHuu nopor.
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5.6. lNMpn nosBneHnn Ha unHamkaTope pacxogomepa cumsonos! O, ! E wnn

' U unun coobueHnn Ha gucnnee lMNK: HekoppekTHas onopa, Ownbka
namaTti, nnn Owmnbka pexuma (paspyweHue 6a3bl napameTpoB)
npnbop HeobXxoaMMO OTNPaBUTb B PEMOHT.

5.7. B cnyyae vHaukauum apyrmx CUMBOJIOB W/UNN OTCYTCTBUSI M3MEPUTESb-

HOM MHdOPMaLMK crieayeT NPOBEPUTD:

Hann4mne n cooTBeTCcTBne HopmMmamM HanpaxXeHnda nuTaHna Ha BXoae pac-
Xxogomepa n UCTOYHUKa BTOPUYHOIO NMTaHNA,

Hann4mne NCTovYHMKa MarHMTHOro nosid B HeﬂOCpe,EI,CTBeHHOVI 6nmnsocTtu
OT pacxogomepa,

- HaOEXHOCTb NoAcoeAHEeHUs Lenen NMTaHus;
- HanNM4Ke XMOKoCTM N ee ABMXEHUsI B TpyGonpoBoae;

- OTCYTCTBUE CKOIMJIEHNA Na3a B MeCTE YCTAHOBKWN pacxogomMepa;

- OTCYTCTBME HaneTa (OTNOXEHWI) Ha AaneKkTpoaax;

3HayeHWe TemMnepaTypbl OKpYyXatoLLlen cpeabl B MECTE YCTaHOBKW pac-
X0O0Mepa;

KOPPEKTHOCTb 3Ha4eHuin napameTpoB KoHcTaHTa npeobpasoBaHus,
OTCeYeKk No pacxody W OAPYrMx YCTaHOBOYHbLIX MapaMeTpoB; Npu Heob-
XOAVUMOCTU U3MEHUTb UX 3HAYEHMSI.

Mpun NONOXWUTENbHbIX pe3ynbTaTax, NepeyncrieHHbIX Bbille NpoBe-
POK crneayeT o6paTUTbCS B CEPBUCHLIA LIEHTP (pervoHanbHoe npen-
CTaBMTENLCTBO) UMM K U3rOTOBUTENIO U3OENUS NS onpeaeneHns Bos-
MOXHOCTW €ro AanbHenLwen aKkcnnyatauumn.

NMPUMEYAHNE. B cny4ae Bo3HukHOoBeHMe HC Owwnbka namsatm
n3mepeHue pacxoga u HakonneHve ob6beMoB NpoJosKaeTcs, HO CTa-
HOBUTCH HEBO3MOXHO U3MEHEHWE NapaMeTpoB pacxogomMmepa.

5.8. Ecnu npy Hanuummn gBMXEHUS XUAOKOCTU B KOHTpONMpyemom Tpybonpo-

5.9.

BOAE B NPUEMHUKE BbIXOAHOIO MMMYMbCHO-YaCTOTHOrO CUrHana pacxo-
AOMepa He MEHSIETCA 3HadeHne m3amepsieMoro obbema, Heobxoammo
NpoOBEPUTbL COOTBETCTBUE pexmma paboTbl OKOHEYHOro Kackaga yHu-
BepcarnbHOro BbIXxo4a pacxogomepa pexvMmy Bxofda NpueMHuKa curHa-
na (cm. n.2.3.2 yactu | HacTosLWero pykoBoacTBa).

Pacxogomep «B3JIET OP» mncnonHeHnna «Jlant M» no Buay mcnosnHe-
HUS M C Yy4eTOM YCMOBU JKCMNyaTauum OTHOCUTCHA K u3genusam, pe-
MOHT KOTOPbIX MPOU3BOAMTCA Ha CneLmann3npoBaHHbIX NPeanpuaTusX,
nnbo NpeanpuUaTUN-N3roToBUTENE.
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NMPUNOXXEHUE A. TunoBble 3Ha4YeHUSA YCTaHOBOYHbIX Napa-

MeTpoB
Ta6bnuua A.1
Pacxogoomep Pacxogomep
n 0N OfHOHaMNpPaBIIEHHOro MOTOKa AN PEBEPCUBHOIO NOTOKA
apametp YHuB. Bbixog Ne1 YHuB. Bbixog Ne2 YHuB. Bbixoa Ne1 YHuB. Bbixoa No2
(XT2) * (XT1) ** (XT2) * (XT1) **
1. Pexxum paboTsl YacToTHbIN YacToTHbIN YacToTHbIN Nornyeckun
HanpaBneHue
. . Pacxopn
2. HasHaueHue Pacxop npsimon Pacxoa npsmon nortoka gns
no MoAynwo
Tennoyyerta

3. Koadbdpument no tabn. A.3 no tabn. A.2 nortabn. A3 | -
npeobpasoBaHus
4. OTCeYKN CHU3Y

No pacxoay 0,001Qmaxc 0,001 Qmaxc 0,001Qmakc | = mmmmmmmmmmememee-
5. MakcumanbHas 100 Iy, 500 Ny to0fg
yacToTa (npu V2 Qmaxe)**** (npn Quakc) (npy v Quaxe)****
6. YpoBeHb curHana Huskun Huskun Husknn ***
7.BpeMa vHepummn | mmmmmemmemeeeeeee ] e 10 MUH.
8. Pexxum paboTbl A - -

KTUBHbIN AKTUBHbIN

OKOHEYHOro Kackaga

* - MPU TUMNOBbIX 3HAYEHUSIX YCTAHOBOYHbIX MApPaMeTPOB BbIXOOOB PacXo-

**

*k%k

*kkk _

aomMepa n TMnoBon HacTpouke Tennosblidncnntenen «B3NET TCPB» k
yHuBepcanbHoMy Bbixody Ne1 pacxogomepa nogknioyarTcs TensoBbl-
yncnutenu ucnonHenmn TCPB-026(M), -033, -034, -043, a Kk yHuBep-
canbHomy Bbixogy Ne2 TennosbluncnntTenu ncnonHeHnn TCPB-024(M),
-025, -027, -042. JonyckaeTca TennosbidncnntTenu ncnonHeHnn TCPB-
024(M), -025, -027, -042 nogkntoyatb K Bbixogy Ne1l pacxogomepa,
YCTaHOBMB B TEMNMOBLIYUCIIUTENE COOTBETCTBYOLEE 3HAYeHUe Koa-
duumeHTa npeobpasoBaHus (cm. Tabnmua A.3);

- MPU TUMOBLIX 3HAYEHUAX YCTAHOBOYHbIX NapaMeTpOB YHUBEPCarbHbIN
BbIxod Ne2 pacxogomepa Ans peBepCMBHOIO NMOTOKa MOXET MCMOSb30-
BaTbCA ANA MOAKMHOYEHMS K NOrMYeckomy BXody TennoBbIMUCIUTENS,
HaCTPOEHHOr0 Ha MpWeMm curHana peeepca;

- Npun NpAMOM HanpaBJIEHUN NOTOKA,

MaKCMMarnbHO€e 3HadYeHue YacTOTbl Ha yYHMBepcanbHOM Bbixoge Ne1i
ANS  3a4aHHbIX MO  YMOMYaHUI KO3 ULUMEHTOB MpeobpasoBaHus
dopmMupyeTca nNpu 3Ha4eHUn pacxopa, paBHOM MOSIOBMHE MakcuMMarb-
Horo pacxoga (cm. Tabn.1 vactm | PJ). lNMpn yBennyeHnn pacxopa
CBbllle 3a[aHHOro 3HayeHus, pacxo4oMep BblgaeT CUrHan o HewTar-
How cuTyaumm Owmnbka Bbixoga 1 (! 1).
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Tabnuua A.2. TunoBble 3Ha4YeHUA KoadduumeHTa npeobpasoBaHua ans

yHMBepcanbHoro Bbixoga N2 2 npu ucnonb3oBaHuu TennoBbluucnuTenemn
ucnonHeHnn TCPB-024(M), -025, -027 (npy Quaxc)

DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 500

KoadppmumeHt

npeobpasoBaHus, | 500 | 200 | 125 | 80 | 50 [32,5| 20 |12,5| 8 5 2 1125 05

nMn/n

Ta6bnuua A.3. TunoBble 3Ha4YeHUs Ko3adcpuumeHTa npeobpaszoBaHua ona
yHuBepcanbHoro Bbixoga Ne1 (npu %2 Quaxc)

DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 100

KoadhpmumeHt

npeobpasoaHns, | 200 | 80 | 50 | 32 | 20 |12,5| 8 5 3,2 2 0,8 05102

nmn/n

Tabnuua A.4. 3HauyeHUs1 pacxonoB ANsl pa3HbIX TUNOpPa3MepoB, COOTBET-
CTByHOLUNE TUMOBOMY 3HA4YEHUIO OTCEYKU

DN 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 | 300
OTceuka,

véluac 0,003(0,007|0,011|0,018|0,029|0,045|0,071|0,120|0,181|0,283|0,637|1,132|2,547

re2 er.xxxLFM.igc docl.O
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