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HacTodawmn JOKyMeHT pacrnpoCTpaHAeTCa Ha pacxogoMep-CHETUNK
anekTpomarHuTHbein «B3JIET 3P» moandumkauumn «Jlant M» n npegHa-
3Ha4yeH AN 03HaKOMIIEHMSI C NOPSAKOM €ro UCnonb30BaHUS No HasHa-
YEeHMUI0.

B cBs3M ¢ NOCTOSAHHOW paboTon Hag YCOBEPLUEHCTBOBAHMEM MNpPU-
6opa, B pacxogomMepax BO3MOXHbl OT/IMYMA OT HACTOSLIErO0 PYKOBO-
ACTBa, He BNUSAIOLLME HA METPONOrMYecKne XapakTepuCcTUKM U (PYHK-
LUMOHanbHbIe BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN - ganameTp yCnoBHOro Npoxoaa;
HC - HewTaTHas cutyaums;

KC3 - komnnekc cpeacTs 3aluThl;
MK - nepcoHanbHbIV KOMMNbOTEP.



1. YNIPABJIEHUE PACXOOOMEPOM

1.1. YnpaBneHue paboton pacxogomepa MOXET OCYLUEeCTBMATLCSA C MOMO-
Wbl nepcoHanbHoro kommnbtoTepa ([K) no nocnegosaTenbHOMY WH-
Tepdency USB (puc.l).

Bo3amMOXHOCTM nonb3oBaTens nNpu ynpaBneHUn onpenensTcs pe-
Xumom paboTtbl pacxogomepa.

*

M3mepuTenbHble NnapamMeTpsbl
YcTaHOBOYHbIE NapamMeTpbl
CoobueHuns 06 owmnbkax,
HeLTaTHbIX CUTyauuax

* o

G L —

—

MepcoHanbHbIN KOMNbLIOTEP

Puc.1. CpencrtBa ynpaBneHusa pacxogomepom B3JIET OP.

1.2. Pacxogomep nmeet Tpu pexnma paboTbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K aKCnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA PeXnM (pexnm nonb3osaTens).

Pexnmbl paboTbl 3agatoTcsa KOMOUHaUMEN Hanuyus / OTCYTCTBUSA
3aMblkaHUSA C NOMOLLbI0 MEPEMbIYEK OBYX KOHTAKTHbLIX Nap, pacnosio-
XEHHbIX Ha nnaTte moaynsa obpaboTku. CooTBETCTBME KOMBMHaAUMA pe-
Xumam paboTbl NpuBeaeHo B Tabn.1, rae «+» — HannuMe 3aMblkaHus
KOHTaKTHOW napbl, a «-» — OTCYTCTBME 3aMblKaHUS.

Ta6bnuua 1
KoHTakTHaga napa
HanmeHoBaHue pexunmva I3 J4 HasHayeHne pexnma
HACTPOWKA - - PeXnUM HacTPOWNKK 1 NOBEPKU
CEPBU/C + - PexxMm NogrotoBkM K aKcnayartaumm
PABOTA + + OKCNNyaTauMOHHbIN PEXUM




1.3. PexumMbl OoTnn4aTcs BO3MOXHOCTAMWU MOAUMDUKALUM YCTAHOBOYHbIX
napameTpoB npubopa. Moandukaums ocyLLeCTBNSETCA NPOrpaMMHO C
nomolbto agantepa USB-OP, noctaBnsieMoro no 3akasy.

1.4. B pexume HACTPOWKA [oCTynHbl BCEe YCTAHOBOYHblE NapaMeTpbi
npubopa. B aToM pexmme npousBoguTCs HacTpomnka npubopa B Npo-
Lecce ero n3rotoBrneHus n ICTMpoBKa (kannbpoBka) Npu NOBEpPKE.

1.5. B pexxume CEPBUC Bo3moXxHa moanukauma:
- OTCeYEK N0 U3MEPEHMUIO;
- napamMeTpoB paboTbl hunbTpa M aBToMaTta YyCTaHOBKM pacxoaa;
- NapaMeTpPOB 1 PEXMMOB paboTbl YHUBEPCANbHbIX BLIXOAOB;
- NapameTpoB UHAMKALMN.

1.6. B pexxume PABOTA Bo3MOXHa Moandukaumsa Tofbko napameTpoB MH-
Avkauuun: Habopa nHOMUMPYEMbIX NapamMeTpoB, BPEMEHU WHAMKaLUn
OLHOro napameTpa, e4uHUL, UBMEPEHUS, OTCEYKN MO MHANKALIUW.

Moaundukaums yCTaHOBOYHbIX NAapaMeTpPoB, AOCTYMHbIX B peXMMax
PABOTA n CEPBWC, He BnuseT Ha norpewHocTb npubopa n MoxeT
Npon3BOANTLCA Mpu HeobxoaumocTn Ha obbekte. [lapameTpbl Ha-
cTponkn n kanmbposkn B pexumax PABOTA n CEPBUC HeaocTynHbI.

1.7. Ana ynpaBneHus pacxo4oMepOM C MepCcoHasibHOro KOMMNbiTepa, Ha
HeM OOfkHa ObITb yCTaHOBReHa nporpaMmma «YHuBepcarbHbIn Npo-
CMOTPLLMK», coepXallas naket MOHUTOPOB, B TOM 4ucne, «MoHuTtop
JTant M». lNporpamma goctynHa gns 3arpyskm ¢ camta www.vzljot.ru.



2. HACTPOUKA NEPEQl PABOTOM

2.1. YctaHoBKa napameTtpoB cBsA3u C MK

2.1.1. 3anyck MHCTpymMeHTansHon nporpaMmmbl «MoHuTop Jlant M»

CoeaovHntb Kabenem Bbixog agantepa USB-OP, noctaeBnsiemoro
no 3akasy, U NOAKMIYEHHOro K Moyt obpaboTkm pacxogomepa B Co-
oTBeTcTBuU C [lpunoxeHnem b MHCTpyKUMM No mMoHTaxy, n USB-nopt
nepcoHanbHOro KoMnbTEpPa.

NMPUMEYAHUE. Mepen vcnonb3oBaHnem agantepa USB-OP He-
06Xx0AMMO YCTaHOBUTb MpOorpamMmy — YCTaHOBLUMK ApanBepa agantepa
C KOMNakKT-gucKa, NocTaBngemMoro BMecte ¢ npubopom, a Takke Ha-
cTpouTb BUpTYyanbHbin COM-nopT lK.

3anyctutb Ha K nporpammy «YHuBepcanbHbIi MPOCMOTPLUNKY. B
NoSIBUBLLEMCSI OKHE nporpammbl (puc.2) u3 MmeHi BbibpaTb lMpoekTt
\OTKpbITb \ Projects n 3anyctutb ¢hann nporpammbl «MoHuTOp B3neT
Nant M» (ganee — «MoHUTOP»).

Puc.2. Bug okHa nporpaMmmbl «YHUBEpPCaribHbIA NPOCMOTPLUUKY.

Ha akpaHe moHuTOpa MK nosBuTcAa OCHOBHOE OKHO MporpamMmmbl
«MoHnuTop» (puc.3), cogepxallee BKNagkn U3MepUTENbHbIX U YCTaHO-
BOYHbIX NapamMeTpoB.

=8 Monwtop flaiT M, se pcun 1.07 [noas3orareibcKan) g@g|

> % |KaHan CEASH OTEPET |KDMaHD.a BEINDAHEHS YCNEWHD |V2Ii0t ER 41.85.16.02

Hsmepeﬁwﬂ] Hamponkwl Hru:LMKaTop] K.OHTPONEHAA MHPOPMALMA |1 3PaMETPE! NPOrpatdrs] l

K.aHan ceazu | HacTpofika coeguHeHIs. . |

TNapateTpEl NpOrpatts!

Agpec nputopa 1
QKM aHKE OTEETA, MG 1000
Yucno nonemok, zanpoca 2

O npoekTte
flaHHbIN NpoeKT NpegHasHaveH ona pagoThl ¢:
Banet 3F mogugukaumna Mant M

Puc.3. OcHoBHOe oKkHO nporpammbl «MoHuTop Jlant M».
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2.1.2. HacTtpouka napameTpoB cBs3u nporpammbel «MoHUTOP»

LenkHyTb Mbiwkon no Bknagke lMapameTpbl nporpaMmmbl B OC-
HOBHOM OKHe nporpammbl «MoHuTOop». B rpynne lMapameTpbl npo-
rpammbl (puc.4) ons napameTtpa Agpec npoBepuTb 3Ha4YeHWe agpeca,
YyCTaHOBIEHHOE B pacxogomepe.

¥.aHan censM | HacTpolika cosamuHens. .. |

lNapardeTpel Nporpararae
Agpec NpUoopa

0 #HOaHHE OTEETA, MG 2000

Hucno nonemok, SAnpoca

191

Puc.4. Bug Bknagku «lMapameTpbl nporpamMmmbi».
[Mpw BbINYCKE M3 Npou3BOACTBA aApec pacxogomMepa yCTaHaBIuv-
BaeTCcs paBHbIM 1.

Moaudmkaumio ocTasnbHbIX YCTAHOBOYHbLIX NapaMeTpOB PEKOMEH-
AYeTCS BbINOHSATb TONbKO OMNbITHBIM NOMNb30BaTENSAM.

2.1.3. Hactpowka napameTtpos cBs3su c K

HaxaTb kHonky <Hactpomnka coeguHeHus> (puc.4) u B OTKPbIB-
wemca okHe MeHepxep HacTpoek (puc.5) yctaHoBUTb Tpebyemble
3Ha4YeHNs1 NapaMeTpPOB CBA3N:

¢ BbI6op TpaHcnopTa — Tnn nHTepdenca RS-485;

¢ COM-nopt — Homep BupTyanbHoro COM-nopTa [1K, KoTopbIn aBTOMa-
Tnyeckn onpegensietcsa MK npyn nogknoyeHnn Kk Hemy agantepa USB-
oP;

¢ CkopocTb OOMeHa — MO yMOSYaHUI B pacxogomepe YCTaHOBIEHO
3HavyeHue 19200 ouT/c.

Me He awe p HacTpoex @

Brifop TpaHcnopTa: 1RS 485 ﬂ

INapameTpel TpaHCNopTa

COM-nopr ] COM9 v | Dxuaanue oTeera, Mo I 2000
CropocTs ofiMeHa, Gurc 1 19200 = KonuuecTeo NoETOpPOE 11

YnpaeneHue NoTokoM | Her | bBalmoBbii TalfimayT, MC Izg

I Wcnonssoeate DCOM
Wma yaaneHHoro KoMnowoTepa: I

oK MpumerdTs

Puc.5. Bug okHa «MeHemxep HacTpoeK».

lMocne atoro HaxaTb KHOMKy <OK> BHU3Y OKHa.
2.1.4. YcTaHOBNEHME CBSA3M C pacxogoMepom
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Ana yctaHoBneHus cBasn 1K ¢ pacxogoMepoM HaxaTb KHOIMKY
<Kanan cBf3un> BO Bknagke MapameTpbl nporpammbl (puc.4) nmbo

KHOMKY _l B CTPOKE COCTOSIHMSI OCHOBHOIO OKHa nporpammbl « MoHK-
Top». MpK yaayHoM 3aBepLUeHUM onepaumm B CTpoke cocTosiHus «Mo-
HUTOPa» OOSMKHbI MOSABUTLCS COOBLLEHMS, NOKa3aHHble Ha puc.6.a.

- [Blx]|

| - % Fanan csaad oTeE Db |Kumari.ua EBINOMHEH YCrEWHO |'u"zliut ER 41.85.1602 I

\ \ \

CocTosiHMe kaHana cBsa3nM  PesynbTaT BbinonHeHna Bepcus MO pacxogomepa
KOMaHAbl

a) coobweHus npu ycmaHo8/1IeHHOU C853U C pacxo0oMepom

Qﬂ i [F.aHa caasm aTKpeT |MpHbop He oreesaeT |I'Ipuﬁ|:||:| HE DTEE4aET l

6) coobuweHus npu omcymcmeuu ce8s3U C pacxo0oMepom
Puc.6. Unagnkaumsa B cCTpoKe COCTOSIHUA OCHOBHOro okHa «MoHuTopa».

Mpy OTCYTCTBUM CBSA3WN C PaAcXo4OMEPOM B CTPOKE COCTOSIHUS OC-
HOBHOro OkHa nporpaMmbl «MoHUTOp» GyayT MHAMUMPOBATLCSH COOO-
LLIeHWs1, NMoKa3aHHble Ha puc.6.6.

B atom cnyyae cnegyeTt NOBTOPHO HaxaTb KHOMKY <KaHan cBA3n>
(3aKkpbITb KaHan CBS3M), NPOBEPUTL ANEKTpUYeckne noakntodeHms k MK
N pacxogomepy, a Takke KOPPEKTHOCTb 3HAYEHUI NapamMeTpoB CBSA3M.
Ocoboe BHMMaHWe obpaTuTb Ha napameTpbl: Agpec, Bbibop TpaHc-
nopta, COM-nopTt, CKOpoCcTb 0O6MeHa.

[Mocne npou3BeneHHbIX MPOBEPOK W KOPPEKTMPOBOK MOBTOPUTH
onepauumn, onvcaHHble B pa3gene 2.1.

2.2. YteHue u 3anncb napameTpoB

2.2.1. MNocne yctaHoBneHus ceasu K ¢ npubopom BO BCex BKagkax OCHOB-
HOro OkHa nporpammbl « MOHMTOP» CTAHOBATCA aKTUBHBLIMU KHOMKMK, NO-
3BOMSAOLWME NPoYNTaTb TEKyLME 3HAYEHUS N3MEPUTENbHbBIX U YCTaHO-
BOYHbIX MapameTpoB pacxogomepa: <Crtapt uteHusa>, <[lpouutaTtb
Bce>, <YTeHue TeKywmMX 3Ha4YeHUK>. HaxxaTue Ha COOTBETCTBYHOLLYIO
KHOMKY NpuBOAMT K OOHOBMNEHMIO 3HAYEHUA MapaMeTpoB, UHOULMpPYeE-
MbIX BO BKnagke.

2.2.2. 3anucb B pacxogoMep 3Ha4yeHus YCTAaHOBOYHOrO napameTpa nocre

ero moamdukauum npon3BoaANTCS NO HAXATUIO KHOMKK il Moo KHon-
K <3anucartb>.

NMPUMEYAHNE. PekomeHayeTcsa nocrne 3anucu 3HavYeHun napa-
METPOB BbINOMNHUTL ONepaunio YTEHWUS YCTAHOBINEHHbIX 3HAa4YeHUN C Lie-
Nblo NMPOBEPKU KOPPEKTHOCTM BBOAA AAHHbIX.
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2.3. HacTtpouka napamMeTpoB U3MepeHUsa pacxoaa

2.3.1. YcTaHOBOYHbIE NapaMeTpbl U3MepEeHUst pacxofa Haxo4AaTCcs BO BKaj-
ke HacTpouku oCHOBHOro okHa nporpammbl « MoHuTOp» B rpynne Ha-
CTPOMKM U3MepeHuns pacxopa (puc.7).

HacTpofky HSMEPEHMA pacxona

K.oHCTaHTa BUAETRA 0 ﬂ

Orceqkn, Zlmaks
Mo ytikeamao  |0.0 Ma Hapactarma |00 ﬂ

ABTOMAT ARICTPON YCTAHOEKM pAcK00a

EricTpan yoTaHoEk.a B, vl 4]

MNopor cpatareiganyn, £ rmakc b
Touka BrONEHMA, ZMaks 0.0 o
Jawura ot apedesra 5

Puc.7. Bup rpynnbl «<HacTporku nuamepeHumsa pacxoga».

2.3.2. lNMogrpynna napameTpoB KoHcTaHTa hunbTpa

¢ KoHcTaHTa chunbTpa — napameTp 3agaeT BpeMsi YCTAHOBMNEHNUS CUrHa-
na (onMTenbHOCTb NEepexodHOro npolecca) Ha Bbixode pacxodomMepa.
Bo3MOXHble 3Ha4YeHuss napameTpa npuBeaeHbl B Tabn.2.

2.3.3. lNMogrpynna napameTpoB OTceykun, Y%oQmakc

¢ Mo HapacTaHuio (Mo yObIBaHMIO) — 3TO NOPOroBblE 3HAYEHUS pacxo-
Aa, HWKe KOTopbIX (Npy M3MEHEHUN pacxoda B GOMbLUY0 U MEHbLUYHO
CTOPOHY COOTBETCTBEHHO) MpeKpallaeTcss HakonneHne obbema u Bbl-
Aada uMnynbLCcoB Ha yHMBepcanbHOM Bbixoge. Mpun aToM nHguumpyeTcs
HyrneBoe 3HayeHue pacxopa. HewrTtatHble cutyaumn (HC) He dpukenpy-
toTCS.

B pacxoaomepe OAa peBepCMBHOIO NMOTOKA OTCEYKU Cpa6aTbIBaIOT
KaK npu nonoXxuTteribHOM, TakK U npun oTpunuatesibHOM HanpaBJieHnUn no-
Toka. CurHan HanpaselieHUA NOTOKa TakKke U3MEeHAEeTCA C y4eTOM YyCTa-
HOBJ1€HHbIX OTCEe4YeK.

Mpn BbINYCKE U3 NPOU3BOACTBA ANs1 KaXOOW U3 OTCeYeK ycTaHaB-
nmMBaeTCcsa TMMNOBOE 3Ha4YeHue, NnpuBeaeHHoe B Tabn.A.4 npunoxeHusa A.

2.3.4. Noarpynna napameTpoB ABTOMaT ObICTPOM YCTAaHOBKM pacxoaa

Moarpynna no3sBonsieT U3MEHSATb HacTPOWKU anroputMa ObICTpoW
YCTaHOBKM pacxoia npu ero pe3kom U3MeHeHUM.

¢ BbicTpas ycTaHOBKa — BKMOYEHUE/BLIKIIOYEHME anropuTMa ObICTpoNn
YCTaHOBKW;

¢ Mopor cpabartbiBaHuA, %QMaKc — pa3HOCTb pPacxodoB B npoueHTax
OT MakCUMarbHOro, CUrHanuaupytoLias o HeobxoANMOCTU BKINKOYEHUS
anroputmMa 6bICTPOM YCTAaHOBKKU pacxoaa.

¢ Touka BKnouYeHUs, %QMaKc — 3HayeHMe pacxoda B MpoLeHTax oT
MaKCUMarnbHOro, Bbillie KOTOporo byaeT paboTaTb anroputm;
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¢ 3awumTa ot gpebesra — Bpems, B TeHYEHNE KOTOPOro AOIMKHO NPOMCXO-
AnTb cpabaTtbiBaHne anroputMa. YKasblBaeTCsl B YCNOBHbIX €AnHuLAX,
ogHa eguHuua cootsetcTByeT 1/10 cekyHAbl.

Mpu BbINYCKE M3 NPOU3BOACTBA yCTaHaBMMBAETCS 3HAYEHWE KOH-
CTaHTbl unbTpa curHamna pacxofa paBHoe 6 M BKIoYaeTcs aBTomaT
YCTaHOBKM pacxofa C TUMOBbIMU 3HaAYeHWs MU napameTpoB. CrnpaBou-
HOe BpeMsi peakumu npubopa Ha M3MEHEHWe pacxoda Mpu pasfnnyHbIX
KOMOMHaLMAX NapameTpoB ykasaHo B Tabn.2.

Tabnwuua 2

KoHcTaHTa dounbTpa Bpems ycTaHOBNEHUs 3Ha4YeHns pacxoaa, ¢

curHana pacxoga ABTOMAT BKMOYEH ABTOMAT BbIKMOYEH

15

3

6

12

24

48

96

NOO|IO(OT|WIN|F-

192

VN OTA|WIN|FO

00

384

Mo Bonpocam BbiGopa napameTpoB punbTpa U aBTomaTta yCTaHOB-
KM pacxofa obpallatbCsl K U3roToBUTENIO.

2.3.5. MNoarpynna napameTpoB HacTponku onpeneneHnsa nycTton Tpyobl

Mpn paboTe C XKMAKOCTAMM, OTAINYHBIMU MO SNEKTPUYECKON NPOBO-
ANMOCTM OT BOLOMNPOBOAHOW BOAbI, PEKOMEHAYETCS NPOBECTN KOPPEK-
UM 3Ha4veHust nopora cpabatbiBaHus kputepusi «fyctaa Tpy6a» no
cnefyoLlen metoguke.

- ybeauTbes, 4To TPYGONpPoBOa LENNKOM 3arofiHEH U3MEPSIEMON XNOKO-
CTbiO;

- BO Bknagke Hactpowuku onpepeneHus nycton Tpyobl (cMm. puc.8)
npoyntTaTb 3HadYeHWe napameTpa ATanoHHbIn kop MNT B yCNoBHbIX
eavHuuax (Hanpumep, 75) n nNpounTatbh 3HadeHwe napameTtpa Teky-
LKA KOA B YCIOBHbIX eAnHuLax (Hanpumep, 25);

HacTpofxu onpeneneHyda NYcTofd Tpyts

BrntoyeHWe nporaepa NT m J
Mopor NT, % |677 J
T eryLW A Ko, |257
ATanoHHEr kog NT |757

Puc.8. Bupg rpynnbl «<HacTponku onpeaeneHnsa nycTton Tpyobi».
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- paccumTaTb HOBOE MOPOroBOE 3HaYeHue curHana nnsg uamMepsemoun
XUOKOCTM NOo dhopmyne:

Ky +0,5-(Kg —K7)
KS

roe I — HoBoe MOpPOroBoe 3HAYeHWe curHana Ha nyctom Tpybo-
NpoBo/e B NPOLEHTAX;

M -100% ,

Ks — 9TanoHHoe (KanubpoBOYHOE) 3HAYEHWE 3IOHAMPYHOLLErO
curHana B okHe dTanoHHbIn kop MNT;

K; — Tekywiee (M3MepeHHOEe) NOpOoroBoe 3Ha4yeHwe curHana B
okHe TeKkywmn Kopa.

- 3anucaTb paccyMTaHHoe no oopMysne HOBOE MOPOroBoe 3Ha4YeHUe CUr-
Hana Ha nyctom TpybonpoBoge Bo Bknaake Mopor MT, %.
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2.4. YcTaHOBKa napamMeTpoB YHUBepcaribHbIX BbIXO4OB

24.1.

YcTaHOBOYHbIE NapameTpbl YHUBEPCasibHbIX BbIXOAOB HaxXOAATCA BO
Bknagke HacTponkn oCHOBHOIo okHa nporpammbl «MoHUTOP» B rpynne
HacTpounku yHuBepcanbHbIX BbixoaoB (puc.9).

HacTpofky yHHEBEpPCAnbHMY BLIXOA0B

HHUEEPCANEHEIA Brixod, | l HHWEEPCaNEHEIN Bblkon 2 ] TecT BLINOA0E ]
Tun BEIXO0S

(=
? ﬁTKnmEH 3 K.oHoTaHT & Npeodpas0EaHmMA, WA (40 0000
OrMYECK MM & MarcuMansHan yacToTa 500
" MrnunecHBE =
{* YacTorHek £
AETHEHBIN UpDEEHE E Censt
* "Huzrui' F | @ Pacxog no Mogyam
I "Bricokmi | ¢ Pacxon npamoi

T— i Packog oSpatHe

Puc.9. Bup rpynnbl «<HacTponku yHMBepcanbHbIX BLIXO40BY.

2.4.2.

2.4.3.

CtpaHunubl BKNagok YHuBepcanbHbIW Bbixoa 1 n YHuUBepcanb-
HbIW BbIXOA 2 NMEKT OOMHAKOBYIO CTPYKTYPY U UCNOSb3YOTCA MpU Ha-
CTpoKKe yHMBepcanbHbIX BbixogoB Ne1 n Ne2 cooTBeTCTBEHHO.

Pexnm paboTtbl yHMBepcanbHoro Boixoga (YacTtoTHbIn, UMNYyNbCHLIN,
Jlornyeckun) 3agaetca B rpynne Tun Bbixoga. [Ans atoro Heobxoau-
MO LLIENIKOM MbILLKM NO COOTBETCTBYHOLLEN KHOMKE BblOpaTb Tpebyembii
pexuMm, a 3aTeM HaxaTb KHOMKY <3anucaTtb>.

B cooTBeTCTBMM C 3afaHHbIM PEXMMOM paboTbl YHUBEPCArbHOIo
BbIXOa U3MEHSIETCS HaMMeHoBaHMe 1 Habop YyCTaHOBOYHbLIX NapameT-
POB NaHenu, pacronoXeHHoN Npasee rpynnbl Tun Bbixoaa.

YacTtoTHbIN pexum (Tun Bbixoaa YacTOTHBLIN)

B yacToTHOM pexume Ha yHMBeEpCanbHbIA BbIXOL MOCTYNnaeT UM-
nynbCHas NocrneaoBaTeflbHOCTb TUMa «MeaHApP» CO CKBaXXHOCTbHO 2 U
HOPMMPOBAHHBLIM BECOM MMMynbca. YactoTta crnegoBaHUs MMMNYbCOB
nponopuMoHanbHa cpegHeMy ob6bLeMHOMY pacxogy, U3MepeHHOMY B
TeyeHune npegbliaywmx 80 mc, npegeneHada yactota — 500 Iu.

Mpn paboTe B 4aCTOTHOM peXuMe 3aJatoTcs 3Ha4YeHne Koaghdu-
umeHTa KoHcTaHTa npeobpa3oBaHua (MMn/n), a TaKke 3Ha4YeHus na-
pameTpoB MakcumanbHasa 4yactoTa (naHenb YacTtoTHbIM BbixoA) U
YPOBEHb CUrHana B naHenn AKTUBHbIN YPOBEHb.

¢ KoHcTaHTa npeo6pa3oBaHus. [1o ymonyaHuio npuv BbiMycke pacxono-

MepoB 13 NPOn3BOACTBA ANA yHMBepcarbHoro Beixoga Ne1 ycraHaBnu-
BaeTCHA YaCTOTHbIN pexnm paboTbl U 3HaYeHUs napameTpa KoHcTaHTa
npeobpa3oBaHus, ykasaHHble B [1punoxeHum A.

MapameTp KoHcTaHTa npeoOGpa3oBaHMA, Onpeaensawwmin Bec
UMNynbca B YaCTOTHOM pexuMme, MOXeT yCTaHaBNMBaTbCA B npegenax
ot 0,0001 go 9999 nmn/n.
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F

[ns onpepenenus 3HayveHna napameTpa KoHcTtaHTa npeobpaso-
BaHMA C y4ETOM MaKCMMarbHOro 3HayeHus pacxoga B TpybonpoBoae,
roe OygeT ycTaHaBnmMBaTbCA pacxogoMep, a TakkKe YaCTOTHbIX CBOMCTB
npUeMHMKa UMMyNbCHOrO CurHamna MOXHO BOCMONb30BaTbCA (POpMYy-
nown:

36-F 18-10°
Makc QMaKC ' TI/I

roe Qsmakc — MaKCMMarnbHbIA 3KCMNyaTauMoOHHbIN pacxon B Tpybonposo-
ae, M /v;

KoHcTaHTa npeobpa3os aHus [umn/n | <

— MakcumarnbHO Aonyctumas ang npueMHuKa 4actoTa crefoBaHus
UMNynbCoB pacxogomepa, lu;

™ = 0,5 T — MMHUManbHO AonycTuMasi Ans nNpUeMHuUKa AnUTenbHOCTb

UMMYNbCOB pacxo4omepa, Mc;

T, — nepuoa crnegoBaHUs MMMNYNbCOB Ha BbIXOAE pacxodomepa, Mc.

HasHayeHne Bbixoga B YacTOTHOM pexume 3afaeTcsl yCTaHOBKa-
MW, NpuBeaeHHbIMM B Tabn.3.

Tabnuua 3
Pexum paboThbl O6o3Ha4veHne Ycnosue hopmmpoBaHusa curHana /
BbIX0Aa Ha gucnnee MK U3MEHEHWSI COCTOSIHWSI HA BbIXOAE
Pacxop no mogynto |Pacxog npu niobom HanpaeneHny notoka
MonoxutenbHbIN Pacxon npu npssMomM (NONOXUTENBHOM)
YacToTHbIN pacxon HanpasneHnn NoToka
OTpuuaTenbHbIN Pacxog npu o6paTtHOM (OTpuUaTensHOM)
pacxopn HanpasfeHnn NoToka

¢ Pacxop no mMoAaynk — nMMnyribCHadA nocnenoBaTesibHOCTb C YyacToToun

crnefoBaHus, NPOMOPLMOHANBHON WU3MEPEHHOMY 3HaYeHUIO pacxoaa,
dopmMupyeTcst Ha BbIxoge npu NobomM HanpaBreHUn NoToka.

¢ NMonoxutenbHbIN pacxon — nMnyribCHad nocnenoBaTtesibHOCTb C 4ac-

TOTOW CrnegoBaHusi, NMPOMNOPLMOHaNbHON N3MEPEHHOMY 3HAYEHUI0 pac-
xoaa, (POpMUpPYETCS Ha BbIXOAE TOMbKO NPW NPSIMOM HamnpaBneHMn no-
TOKa.

¢ OTpuuaTtenbHbIN pacxop — MMMyNbCHas nocrnenoBaTenbHOCTb C Yac-

TOTOM CrneaoBaHusi, NPOMNOPLMOHaNbHON N3MEPEHHOMY 3HaYEHUI0 pac-
xona, popMMpyeTcsl Ha BbIXOAE TOMbKO Mpu 0GpaTHOM HamnpaBrneHum
noToKa.

MakcumanbHass 4acTtoTa — 4acToTa, COOTBETCTBYHOLLAsA MaKCcu-
ManbHOMy pacxoay B gaHHoMm Tpybonposogae. [peBbilleHne Ha Bbixoe
3HayeHusi napameTpa MakcumanbHas 4acToTa AuarHocTupyeTcsl B
pacxooMepe Kak HeluTaTHasi cuTyauusi, T.e. 3agaHHOe Ans OAaHHOro
BbIXOJa 3HAa4YeHMe KOHCTaHTbl Npeobpa3oBaHms HEKOPPEKTHO.

AKTUBHbIN YPOBEHb — 3TO YpPOBEHb curHana (Boicokun nnu Hus-
KWKW), COOTBETCTBYIOLUUA HaNMuMio uMnynbca. JnekTpuyeckne napa-
MEeTpbl YpPOBHEW curHana npusegeHbl B lMpunoxeHun B vactu | Ha-
CTOSILLIEro pykoBoACTBa.
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24.4.

mnynbcHbIn pexxum (Tun Bbixoaa AMNynbCHbIN)

B vMnynbcHOM pexume BbIXoAbl MOFYT MCMOMb30BaThCA Ans Bbl-
BOAA pe3ynbTaToB M3MEPEHUS B BMAE MMMYNbCHOW NocrnenoBaTesbHO-
CTU TMNa «MeaHap» CO CKBaXXHOCTb 2 U HOPMUPOBaAHHLIM BECOM UM-
MyrbCOB.

B nmnynbcHOM pexunme paboTbl B TeYEHME CeKyHAbl Ha BbIXO4 Mo-
CTynaeT nayka MMMNynbCOB, KONIMYECTBO KOTOPbIX C y4ETOM Beca UM-
nynbca COOTBETCTBYET 0O6beMY, N3MEPEHHOMY 3a NpeablayLLyt0 CEKYH-
ay. MakcumanbHas yactoTa crefoBaHUs MMMNYNbCOB, Kak U B YacTOT-
HOM pexume He npesbiwaeT 500 Iu.

MapameTpbl HACTPOWKN BbIXOAOB A8 MMMYNbCHOIO pexuma pabo-
Tbl HAX0OATCA Ha NnaHenn UMnynbCcHbIN BbixoA (puc.10).

HacTpofky YyHHEEpPCaNbHbLIX BLIXOA0E

HHHEEpCaNbHEIN Boikoa 1 l HHueepcankHel BeRog 2 ] TecT BRIXOLOE ]
Tun EbIXona
" OTenoyed
(™ Norvyeck4i
% MrnunbcHeIN
™ YacToTHEeIN

K.oHCTaHTa npeoSpasosaHia, Wrandn | 40,0000

Mepuog WrNYNECoE, ko 2

M akcuraneHan HacTaTa 200,000

CeAzb

AKTUEHBIN YpOBEHE
{# [ffbEmM MO FOLYIHD

* "Hyzpui'”

" "BhricokMi

[ KMy B CHENA Blxog,

" Offeer NpAroL

_ Gaweare | [© Ofeemotemey

Puc.10. Bug naHenn «AMnynbCHbIA BbiXoay.

Mpn paboTe B MMNYNbCHOM peXuMMe 3a4alTca 3HavyeHus napa-
meTpoB lMepuon nmnynbcoB, KoHcTaHTa npeobpa3oBaHusA, pacyer
KOTOPOro MOXeT ObITb BbIMOMHEH MO TOM Xe hopmyne, 4YTo U Ansa vac-
TOTHOIO pexuma, a Takke AKTUBHbIA YPOBEHb.

L4 I'Iepuop, nmMmnynbCcoB — nepunon crieaoBaHnAa MMnyribCoB B Nnavke; Mo-

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

HasHayeHne BbIxOAa B MMMYJIbCHOM peXunMe 3aadaeTcd yCTaHOB-
Kamu, npmnesegeHHbIMU B Tabn.4.

Tabnuua 4
Pexum paboThl O603Ha4veHne Ycnosue chopMmpoBaHmsa curHana /
BbIX04a Ha gucnnee MK M3MEeHEeHNd COCTOAHNA Ha BbiXoae
06bem no mogynto  |O6bLem npu NO6OM HanpaBnNeHUn NOToka
MmnynbcHbIN O61Bbem npsimown O6bem npu NPIMOM HanpasrneHuM NOToKa
O6bem obpaTHbin  |O6beM nNpn obpaTHOM HanpaBeHUn NOTOKa

¢

O6bemMm no mMoaynk — UMNYIbCbl, KONIMYECTBO KOTOPbLIX MPOMOpPLMO-
HanbHO M3MEPEHHOMY 3HadeHuto obbema, NocTynaktT Ha BbIXog Mpu
nodom HanpaBneHnn NoToKa.

¢ O6Gbem I'IpSlMOﬁ — UMNYIbCbl, KOJTMYECTBO KOTOPbIX NMponopunoHaribHO

N3MEPEHHOMY 3HaA4YeHUIo obbema, NOCTynakwT Ha BbIXO4 TOJIbKO MpU
npAMOM HanpaBJiIEHU NOTOKA.
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¢ OOBbem obpaTHbIM — UMMYNbCbl, KOMMYECTBO KOTOPbLIX MPOMOpLMO-
HanNbHO N3MEPEHHOMY 3Ha4YeHN0 06bema, NOCTYNAaT Ha BbIXO, TOSbKO
npu obpaTHOM HanpaBreHnn NoTokKa.

2.4.5. Nlornyeckun pexunm (Tun Bbixoaa Jlorm4yeckunn)

B nornyeckom pexmme Ha BbIXoAe Hanuumto cobbiTna (Mnmn ero on-
peferneHHoMy COCTOSHMIO) COOTBETCTBYET OAMH YPOBEHb 3rekTpude-
CKOro curHana, a OTCyTCTBUIO COObITUSA (MM MHOMY €ro COCTOSIHWUIO) —
OpYyron ypoBeHb cUrHana.

[MapameTpbl HACTPOWMKN BbLIXOAOB A JIOrMYECKOro pexunma pabdo-
Tbl HAX0OATCA Ha NaHenu Jlornyeckun BbixoA (puc.11).

MporpaMMHO ANs NOMMYECKOro peXxunMa 3agaeTcsl ero HasHadeHue
1 3HaYeHne napameTpa AKTUBHbIN YPOBEHD.

HacTpofku yHHEEPCANLHLIX BHIXOA0E

HHUEEPCaEHEIN Bbikog 1 l HHuBEpCanEHEIN Belxog, 2 ] TecT BbIXOLOE

Tun BelEona

" OTrN4EH
{+ [oruyeckui
" MrnunecHEIA
™ YacToTHeIA

AETUEHEI YpoBEHE
o "Hygsgui”

" "BricokMi

Janucare

[ MomMYeckii Balxog,

CofbmHe

{* JfparHoe HaNPAENEHKE NOTOKA
T Owwtka d » Omakc

" Miotan oww9ie.a

" Mycran Tpyda

" 0fp.HANPAaE. NOTOKA 409 TENNO0YYETA
" %P nar HanWyuA IHTaHKA [ BeicokWi']

THHEPLMM NOTOK A, MUH IW ﬂ

Puc.11. Bug naHenu «Jlormyeckmm».

HasHayeHne BbIxo4a B FIOMMYECKOM pexunmMme 3agaeTcAa yCTaHOBKa-
MU, npnBeaeHHbIMU B Tabn.b.

Tabnuuya 5

Pexunm paboThl O603Ha4veHne Ycnosue hopmMmpoBaHus curHana /

BblXO4a Ha gucnnee MK N3MEHEeHNA COCTOAHUA Ha BbiXoae
O6paTHoe M3meHeHne HanpaBneHus noToka XUOKoCcTu B Tpy-

HanpaBneHue noTtoka |6onposoje
Owwnbka Q > QOmakc |[peBbllieHne 3HaYeHUSA Qyaxc
Jobas ownbka JTrobas owmnbka, gnarHocTMpyemasa pacxogomMepom
TNornueckuii dnar Hanuuma

nutaHusa (“Bbicoknin”)

OTcyTCTBVIe ceTeBoro nnTaHuA

MycTtasa Tpyb6a

3HayeHne ConpOTUBMEHUS BbIlLe YCTaHOBEHHOIO
NOpPOroBOro 3HayeHus Ans 3anofIHEHHOW TpyObl

O6p.HanpaB.noTokKa
ANA Tennoyyera

N3meHeHne HanpaBneHus NoToKa >XUOKOCTU B Tpy-
BbonpoBoAe C y4eTOM BPEMEHN NHEPLIU

¢ OGpaTHOe HanpaBneHMe NOTOKa — YpPOBEHb CUrHana Ha BbIXo4e W3-
MeHsieTca 6e3 3a4epXXKu Npu M3MEHEHUN HanpaBfeHUsa NoToka B TPY-
donpoBoae.

¢ Owmnbka Q > QMakc — ypoBEHb CUrHana Ha BbIXO4e U3MEHUTCH, ecnn
n3MepeHHoe 3HadeHue pacxoga npeBbiCUT 3HaYeHne Quaxc A9 AAHHO-
ro Dy pacxogomepa.
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¢ Jlio6an owmnbka — ypoBeHb CUrHana Ha BbIXOAE WU3MEHWUTCS Mpu BO3-
HUKHOBEHMU NOGON HewTaTHOW CUTyauuwn, auarHoctupyemon npubo-
poM.

¢ ®dnar Hannuma nutaHua (“BbICOKMIA”) — Npu HanNMuuu HanpshkeHus
nUTaHusa Ha Bbixode opmupyeTcs BblCOKMM ypoBeHb curHana, npu
HaNPsHKEHUU MUTaHUSA HUXE AOMYCTUMOro HanpshkKeHWe Ha Bbixoae OT-
cyTcTByeT.

¢ NMycrasa Tpy6a — ypoBeHb curHana Ha BbiXo4e U3MEHMWTCS, eCrin BKI0-
YeHHbI anropuT™m onpeaeneHns 3anofHeHus TpybonpoBoaa curHanu-
3UpYyeT O ero HEMoJsIHOM 3anoSTHEHWM.

¢ OOGp.HanpaB.noToka AnNa Tensioyyeta — U3MEHEHE YPOBHA curHana
Ha BbIXxo4e Npou3onaeT TONbKO, eCnu ANUTENbHOCTb BPEMEHN U3MEHEe-
HUA HanpaBfieHUs NOTOKa NPEBbLICUT 3aaHHOE BPeMS UHepUuW; 3Ha-
yeHne napametpa T MHepUUM MOTOKA MOXET OblTb YCTAHOBMEHO B
AnanasoHe ot 0 o 60 MuH; 3Ha4YeHne napameTpa AKTUBHbIN YPOBEHb
COOTBETCTBYET MPSIMOMY HanpasSiEHMIO NOTOKA.

2.4.6. NpoBepka yHnBepcaribHbIX BbIXO40B

B pacxogomepe npegycMoTpeHa BO3MOXHOCTb MPOBEPKU paboTo-
CNOCOBHOCTN YHMBEpPCASbHbIX BbIXOAOB B YACTOTHOM peXxume. YCTaHo-
BOYHble MapamMeTpbl O MNpOBeAeHUs TEeCTUPOBaHMA HaxogAaTcs B
rpynne HacTponkn yHuBepcanbHbIX BbIXOAOB BO BKragake TecT Bbl-
xopoB (puc.12).

HacTpoAKH YyHHEEPCANbLHLIX BLIXOA0B

HHuBEpCcankHeIA Beimog 1 ] UHUEEpCaNEHE Bbiko 2 | BCT BEIN000E l

T eCT YAacTOTHEIX ERINOOOE

Tect |Beikn - ﬂ F1.Tu (0.0
F2, Ty |0.0 d|

Puc.12. Bug Bknagku «TecT BbIXoOoB».
3apaBaemas TectoBas yactota F1 n F2 ana oboux yHuBepcarib-
HbIX BbIXOZ4OB He A0SMKHa npeBbiwaTth 3HadYeHus 500 [u.
Mocne 3anycka npouenypbl TectupoBaHus (Tect Bkn.) kHonkown

il N3MepUTb YacToTy Ha YHMBepcarbHbIX BbIXo4ax C MOMOLLbI 4Yac-
TOTOMEpA.

NMPUMEYAHNE. [Ona KOPPEKTHbIX U3MEPEHWn 4acToTbl YHUBEp-
canbHble BbIXOAbl AOMKHbI OblTb NepeBeAeHbl B aKTUBHBIN PEXUM pa-
6oTbl nepekntodatenammn SK1 un SK2 Ha mopgyne obGpaboTkm (Cwm.
n.1.4.3.2 yactu | HacTosLWEro pykoBoAcTBa).
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2.5. bbicTpasa HacTponKa yHuBepcanbHoro Bbixoga Ne1

Mo ymonyaHuio npu BbiNycKe pacxo4oMepoB M3 Npou3BoacTBa Ans
yHuBepcanbHoro Bbixoda Ne2 ycTaHaBnvMBaeTcs pexum paboTbl U Ha-
3Ha4eHus, ykasaHHble B [NpunoxeHunn A.

BHUMAHMUE! B peBepcnBHOM UCMONHEHNN pacxogomMepa namepe-
HWe pacxoga un HakonneHne obbema npu NpssMomM 1 obpaTHOM Hanpas-
NEeHNsX NOTOKa BbINOSHAETCA 6e3 yyeTa BpEMEHN NHEPLINNA.

[na BO3MOXHOCTU ObICTPOM HACTPOWMKM YHMBEPCAribHOro BbIXo4a
Ne1 B 4acTOTHOM pexume, B pacxogomepe npeaycMOTpeHbl KOHTAaKT-
Hble napbl J1 n J2. C nx NOMOLLbI NponucxoauT GbicTpoe KoHUrypu-
poBaHue napameTtpa KoHcTtaHTa npeobpa3oBaHus B pexnme paboThbl
CEPBWC B 3aBucumocTu ot DN pacxogomepa.

BHUMAHME! lNapameTp KoHcTaHTa npeobGpa3oBaHusA Mo yMors-
YaHWUIO YCTaHaBNMBAETCA A1 CKOPOCTM NoToka 5 m/c!

KoHdurypmnposaHue napametpa KoHctaHTa npeobpa3oBaHus 3a-
AaeTcs KoMOuHauuen Hanumuus / OTCYTCTBUS 3aMbIKaHUA KOHTaKTHbIX
nap J1 u J2, pacnosioXeHHbIX Ha nnate moayns obpaboTku, ¢ nomo-
Wbto nepemblidek. CooTBEeTCTBME KOMOMHAUMA Hanuyunsa / OTCYyTCTBUS
3aMblkaHUs 3a[aBaeMON KOHCTaHTe npeobpas3oBaHUs MPUBEAEHO B
Tabn.6, rae «+» — HanMume 3amblKaHUs KOHTAKTHOW napbl, a «-» — OT-
CyTCTBME 3aMblkaHus. [1pyM 3TOM NpoucxoouT nepes3anncb Yyxe ycTa-
HOBJIEHHOIO 3HAYeHWs, Ha 3HayYeHue, BbICTaBfIEHHOE COrfnacHoO YycTa-
HOBJIEHHOM KOMOWHAaLMM KOHTaKTHbIX nap. Npu oTCyTCTBUN NepeMbIYeK
BO3MOXHa yCTaHOBKa Mo MHTepdency noboro, Tpebyemoro notpebu-
Ten 3HavyeHus, Kak ang sbixoaa Ne1, tak n anga sbixoga Ne2.

BHUMAHMUE! B pexume PABEOTA un3ameHeHue napameTtpa KoH-
CTaHTa npeobpa3oBaHUA HEBO3MOXHO!

Tabnuua 6

KoHTakTHble napbl YcTtaHaBnmMBaemMasi KOHCTaHTa I'Ip606p83OBaHVIFI

J1 J2 ONs yHMBepcanbHoro Bbixoga Ne1

- - YcTaHaBsnuBaeTca No UHTepdency

+ - cM. Tabn.7

- + cm. Tabn.8

+ + cm. Tabn.9
Tabnuua 7

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

KoadppmumeHt
npeobpasoBaHus, | 20 8 5 |32 2 1,3108]05/|0,32| 0,2 {0,08]0,05]|0,02
nmn/n
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Tabnuua 8

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

npeobpasoeaHnsa, | 200 | 80 | 50 | 32 | 20 [12,5| 8 5 |32 2 0,8 05102
nMn/n

Tabnuua 9
DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 500
KoadppmumeHt

npeobpasoeaHuns, | 1000 | 400 | 250 | 160 | 100 | 65 | 40 | 25 | 16 | 10 4 2,5 1
nMn/n

NMPUMEYAHUE. Ona obecneyeHnsa anekTpuUYecKoro KoHTakTa ne-
peMbIYEK C KOHTAKTHON Napoun B TEYEHME MEXNOBEPOYHOro MHTEepBana
nepen yCTaHOBKOW NepeMbl4ku HeOOXO4MMO HaAHEeCTU Ha Hee TOKOMpo-
BOASLLYO cMa3Ky (pekomeHayeTcs I C-98).

2.6. YcTaHOBKa napamMeTpoB CBA3M nNpuodopa

[na nameHeHns HaCTpoek cBa3un pacxogomepa m MK B rpynne Ha-
CTPOMKM CBA3M BO Bknagke Hactpouku (puc.13) moryt 6bITb ycTa-
HOBIEHbI cnefyoLlne napameTpbl.

+ CeTeBOM agpec — uernoe yucrno ot 1 go 247;

+ 3apepxka RTS — 3agepxka otBeTa no RS-nHTepgeincy, mc;

¢ CKopocTb — ckopocTb obmeHa B ceTu (no ymonyanuio — 19200 6o0p);
+ M/6 3apgepxka — mexxbanToBasi 3agepxka, Mc;

+ MpoTokon — ceTeBou npoTokon (nNo ymonyaHmo — RTU ModBus).
HacTpofiku cBASH

CeTesnll agpec
3agepka BTS, Mo 'IU
CropocThe, Gog EIEEIEI -

b /8 zanepska, Mo J
Qe RTU ModBus =] |

CApac HAacTpoek, CEASM Mo YroaHaHKK |

Puc.13. Bug Bknagkn «HacTtponku cBa3un».
Mpn HaxaTm Ha kHorKy <COpoC HacTpoeK CBA3M MO yMon4va-
HUIO> BOCCTaHABNNBAKOTCH 3aBOACKME HACTPOMKUN CBSA3MW.

NMPUMEYAHUE. MNpu nameHeHun napametpoB CeteBon agpec u
CkopocTb Heob6xoammo npoaybnupoBaTb 3T M3MEHEHUS BO BKagke
MapameTpbl NporpaMmmsbl.
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3. MOPAOOK PABOTHI

3.1. UHankauusa namepsieMbix napameTpoB

3.1.1. BBeaeHHbIN B 3KcnnyaTauuio pacxogomep paboTaeT HenpepbiBHO B
aBTOMaTU4YECKOM pexume. Tekyuime 3HadYeHUs U3MepsieMblx napameT-
poB oTobpaxatotca B rpynne Tekywme 3Ha4yeHUsA BO Bkragke Usme-
pPeHUA OCHOBHOrO OKHa nporpammbl « MOHUTOPY.

3.1.2. lNocne 3anycka nporpammbl «MoHutop Jlant M» (cmoTpu n.2.1) BO
BKnagke U3mepeHnsa oTobpaxkaloTcsl HyneBble 3HAYEHUS U3MepPSEMbIX
napameTpoB (puc.14).

Cepuiiiuii Homep (] Huamerp, mm |40

T EKYyuiHe 3HaAYeHHA

Pacrog, mMakcHmansHeIi ||:|,D|:||:| . néran (0,000 a3y
Pacxog Teryw M ||:|,D|:||:| . néran (0,000 a3

Bpetaa HapatoTk, 4 |EI,EIEI

CyraraapHEId ofbErd, r3 |EI,EIEIEIEIEIEI
Qfkérd B NpArdatd Hanp. , k3 |EI,EIEIEIEIEIEI
Ofkérd B SpaTHOM Hanp. , k3 |EI,EIEIEIEIEIEI

BrrogHan yactora 9B, My 0,000
BrogHan yactora HB2, Ty, 0,000

Puc.14 . ®parmeHT BKnagku «AsmepeHusn».

[ns nony4yeHns MHAMKaUUKN TEKYLLIMX N3MEPEHHbIX 3HAaYeHU Heob-
XOAMMO HaxaTb KHOMKy <CTapT YTeHus>.

3.1.3. Haukauma napameTpoB rpynnbl Tekywme 3HayYeHUsl rnokasaHa Ha
puc.15.
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Cron yreHun |

CepviiHbif Homep  |1254217

TexymMe 3HaAYEHHA

Nuamerp. mm |50

Fackoi mMakcHMansHBIE |1 173167

. /KA |TEI,?5IJ 3y

Fackon Tekuyw e |1 19

Bpetaa HapadoTkM, 4
CyrardapHelf ofeérd, m3
J&eém B NpArORM Hanp., k3

Défbém B oBpaTHOM HaMp., w3

BrimogHan vactora HE1, My

BrimogHan vactora B2, My,

. NAMMH ||l'| 15 a3

2453

17564382
|17 585506
|0.001123

1.280
0,000

Puc.15. Uugukauma namepeHHbIX 3Ha4YeHMN pacxopaa.

3.1.4. Namepsiemble NnapameTpbl pacxoaa:
¢ Pacxop Tekywmn — o6beMHLIN pacxoq npu ntobom HanpaeneHun nNoTo-
Ka (n/mMuH, M3/l-|);

3HadyeHne napameTpa Pacxog MakcumarnbHbIA 3anUCbiBaeTcs B
namsaTb pacxogomMmepa npu Bbinycke U3 Npou3BoOACTBa B COOTBETCTBUM
co 3Ha4yeHnem DN nepsumyHoro npeobpasoatens.

¢ CymmapHbIn 06bem — anrebpanyeckas cymma (C y4eToM 3Haka) 3Ha-
YeHun o6 beEMOB Npu NPSAMOM KU 0OpaTHOM HanpaBfEHUN NOTOKa (M3);

¢ O6bemM B NnpsiMOM Hanp. — 06bHEM Mpu NPSIMOM HarnpasfieHUN NOTOKa,
YYMUTbIBAETCHA CO 3HAKOM MNJIHOC (M3);

¢ Obbem B obpaTHOM Hanp. — o6bem npu o6paTHOM HanpaereHUn no-
TOKa, Y4YUTbIBAETCHA CO 3HAKOM MUHYC (M3).

B noarpynne Tekywume 3Ha4YeHUs Takke oTobpa)kaeTca 3HavyeHue
napameTtpa Bpemsa HapaboTKu (4), a Takke TeKyluMe 3Ha4YeHus 4YacTo-
Tbl HA YHUBEpPCanbHbIX Bbixogax: BbixogHas yactoTta YB1 (YB2), L.

3.1.5. MHaukauua napameTpoB rpynnbl CocTtosiHMe npubopa nokasaHa Ha
puc.16 .
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Cocrossue npufiopa

MHuManzauua Bee OK
KoHrponexas cymraa M0 0x6119

EoHTponsHas cumma Sase  [0x7295

P padoTel CEPBMC
HanpaeneHue MNpamoit
Hanpas.sT.y. [psroi

HuanasoH Cpeatii
Brewrui agpec Her |

=

Puc.16. Uugukaumsa coctossiHuA npuodopa.

3.1.6. MHauumnpyemble napameTpbl rpynnbl CocTosiHue npubopa:

¢

UHnumanunsauma — napameTp oTobpaxkaeT COCTOSAHNME HACTPOWKN Mpu-
bopa, B crniydae otobpaxeHusi CMMBOSIOB, OTNUYHLIX OT Bece OK, npu-
6op Heo6X0ANMO OTNPABUTL HA PEMOHT;

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

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

Pexum paboTbl — oTobpaxeHne Tekywlero pexmma paboTbl npudopa.
[nsa pacxogomepa Jlaut M HOpManbHbIM PEXUMOM SBNSETCHA PEXUM
PABOTA,;

¢ HanpaBneHue — HanpaBneHue notoka B Tpy6onpoBoae;

¢

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 niHgukartopa

3.2.1. HacTtpoiikn oTtobpaxkaembix napameTpoB Ha AUCMIIEe pacxogoMepoB

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

[ s 1 [ s

Boifiop napaMeTpoE ANA HHAHK3ULHH HacTpoAkd HHAHKALHH
v MokaselBaTe TEKYWME packon, Meprng HHIMK AWM, Cak 3
EaMHMLEl oTofpakeHus packoga AAETONPOKPYTE.E NapaMETPOE aga -
" a/tauH
£ ume Otcedka no uHoHkaTopy, E0makc 0.a
K.oHTpacT WHaMKaTopa 32
v MokaseBaTe cyrapHeli ofber
[¥ MokasbiBaTs ofber NpAMorD NOToka Azbik MeHi Pyccruii
[¥ MokazbiEaTs ofber obpaTHOMD NOTOKA

RUETREER

E guHMUEI oTOBpakeHHA ofbeta
* 3

" auTpel

ok askIEaTE BRERA HAPAAOTEM

[MokasbBaTE KanMOpoEOYHEIE KOm oumMeHTel K, P
MokazkEaTE KoapeHuHeHTEl EPT, KP2
MokaseiEate K./C NpOWMEKH W Saskl NapaMeTpoE

Puc.17. Hactpoukun uHaukartopa.

BkntouyeHne/oTkno4YeHne oTobpaXkeHUsl napameTpoB OCYLLECTBNS-
€TCA YCTAHOBKOW «ranoyvkuy» HanpoTUB COOTBETCTBYHLLErO MyHKTa B
rpynne BbiGop napameTpoB Ansi UHAMKaLMK, UNn BBoAga Heobxoau-
MOro 3HayeHus B rpynne HacTpomku uHAMKauuMm c nocneayoLmmm
Ha)kaTMeM KHOMkKu <3anucaTtb>.

3.2.2. MapameTpbl rpynnsl Bbibop napamMeTpoB AnNA MHAMKaLMK

¢

MokasbiBaTb TEKYLWMN pacxon — BKNIOYEHNE OTOOpaKeHUs1 TEKYLLEro
namepsiemoro pacxoga. [JononHMTeNbHO MOXHO BblbpaTb pasMepHOCTb
nHAnKauum n/MuUH nnm m°lyac;

lNMokasbiBaTb CyMMapHbIA 00beM — BKIOYEeHWE OTOOpaXeHus Cym-
MapHoro obbema;

Moka3biBaTb 06bEM NPSAMOro MOTOKA — BK/OYEHME OTOOpaxeHus
ob6bema NpsIMOro HanpaBfeHWsi NMOTOKa;

NMoka3biBaTb 06beM OOGpaTHOro NOTOKA — BKIOYEHNE OTOOpaXeHus
obbema obpaTHOro HanpaereHUs MOTOKA;

[ONONMHNUTENBHO MOXHO Bbl6paTb pa3mMepHOCTb MHOWKaLUWNKN obbe-
MOB NUTPbI NN M3.

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

MokasbiBaTb KanubpoBo4Hble ko3adcpuumeHTbl K, P — oTobpaxxeHne
MeTponoruyecknx koadpdpuumneHtoB K n P. [okasbiBalOTCA TOSbKO KO-
apPUUMEHTbI UCNOSb3YyEMOro AMana3oHa;
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¢

¢

MNMoka3biBaTb Ko3ahdpuumeHTol KP1, KP2 — oTtobpaxeHne napameTtpa
KoHcTaHTa npeobpa3zoBaHusA Ans NepBOro M BTOPOro YHMBEPCarbHO-
ro BbIXoAaa;

MokasbiBaTb K/C npowwmBKkM n 6a3bl napameTpoB — OTObOpakeHue
KOHTPOIbHbIX cyMM 10 1 6a3bl HacTpoek npubopa.

3.2.3. MNMapameTpbl rpynnbl HacTponkn nHamkaumm:

¢

Mepuoa MHAMKaALMKM — HAcTpOMKa BPEMEHU LIMKNNYECKOro oTobpaxe-
HUS napamMeTpoB Ha WHAMKATOpe, yCTaHaBnMBaeTCs B AnanasoHe OT
1 oo 100 cekyHg;

ABTONPOKpPYTKa NapameTpoB — BKIIIOYEHME pexuma LUKIUYEeCKoro
0OTOGpaxeHVs NnapamMeTpoB Ha UHAMKATOPE;

OTceuka no MHOuKaTopy, %Qmakc — 3agaHve rpaHuLbl oTobpaxeHus
pacxofa B NpoOLEeHTax OT MakcumaribHOro, Huxe koTopoin byaeTt oTto-
OpaxaTbCcsl HyrieBoe 3HayeHue pacxofa, a HakonneHue obbemMa W Bbl-
Aaya MMNynbCoB NpoAosKaTCs;

KoHTpacT nHaukaTopa — HacTpomKa KOHTPACTHOCTU OTOBPaXXeHNs UH-
dopmauuu, nsmeHsietcs B npegenax ot 8 o 40 yCnoBHbIX eaAnHUL,

A3bIK MeHI — BbIOOp OTOBpakaemoro sisblka MeHi — Pycckuin mnm
AHIN.
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3.3. KoHTponbHbIe NapamMeTpbl pacxogomepa

3.3.1. [Ina onepaTMBHOIrO KOHTPOJSII OCHOBHbIX METPONIOrMYecKnUX N gyHK-
UnoHanbHbIX napameTpoB npubopa B 1O «MoHUTOp» NpucyTCTBYET
BkNnagka KoHTponbHas nHdopmaums.

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

CepuhHbili HomMep l125421? Huamerp. Mm ]50

~I'paHuubp guanasoHos, Z0mMakc
{000 —[10000 [10000 — 10000 [100.00 —{100.00

~Manoiti pacxog— | Cpeanuit pacxog | I*Bonbmoﬁ pacxoga —

1
|
KO+ 10,4000000 | K“IUAUUUDUD iK2+IU,4UDUDOD
PU*IU,UDDUDIJD ’ P1+10,0000000 'P2+|D,UDUOUOU
|

KO- |0,4UOUUIJO K1- IUADDUUUD [K2- IU,4UUUUUD
IF’D- l0,0UUUUUU P1- IU,UUUOUOU {F‘Z- ID,UOUOUDU

~HHpopmMauua o aeicTBUNAX NoAL30BaTE N 1
Konuyecteo nepexonoe & pesun 'Cepeuc’ |1

Konuyecteo nepexonoe & pexuin 'Tlosepka’ |1

Konuyectso zanucel B KypHane cotbmil |1 f

~HHpopManua o nporpamMmMHoM o6ecneyeHud

KoHTponsHasA cymMa MCnonHAeMoro Koaa ID"U‘BQ‘

Puc.18. Bua rpynnbl napaMeTpoB C KOHTPOSNbHbIMU NapameTpamMu npuéo-
pa.

3.3.3. 'pynna napameTpoB NpaHuubl Anana3oHoB, %QMaKc nokasbiBaeT B
KakoM gnanas3oHe pacxogoB B MPOLEHTaxX OT MakCMMarbHOro MCMosb-
3yloTcs MeTponorndeckne koadpduumeHTtsl K 1 P, oTobGpaxaemble B
rpynnax Manbin pacxoan, CpegHuun pacxoa 1 bonblon pacxopn co-
OTBETCTBEHHO.

3.3.4. 'pynna napameTtpoB WUHcpopmauus o AencTBUSAX nonb3oBaTens
oTobpaxaeT uucno nepexogos B pexumbl CEPBUC n NMOBEPKA, a
Takke obliee KONMYecTBO WM3MEHEHMN B CEPBUMCHOM W MOBEPOYHOM
XypHanax.

[MpounTtaTb CepBUCHBIE U NOBEPOYHbIE XXypHasibl MOXHO C MOMO-
w0 cooteeTcTBytowero MO, pasmeleHHOro Ha canTe no agpecy
www.vzljot.ru.

3.3.6. NMapameTp KoHTponbHasa cymMma UCMoOSIHAeMOro Kkoga otobpaxaet
KOHTpoOnbHYyto cymmy MO pacxogomepa.

3.3.7. 'pynna napameTpoB, NOKasaHHbIX Ha puc.19, oTobpaxaeT crnyxebHble
napamMmeTpbl npubopa n npegHasHavyeHa Ons AUarHoCTUPOBaHUSA HEWUC-
npaBHOCTEN Npudopa cneumanmcTamm CEPBUCHBIX OpraHmM3aumm.
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ITanoHHWE ONOPHLE YpOEHH

BepxHAA onopa |1 TB2373
CraeweHue |-'I A

TekymMe oNoOpHHME YPOBHH

Bepstan onopa |1 TE2378
CraeweHue |-'I 3

EDI'I[IDTHB.IIEHHE KdTyllex

R vcxogHoe, O |29,4
R Texywes, O |3I15

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

B pacxogomepax «B3JIET Jlant M» peanusoBaH KOMMNEKC cucte-
Mbl 3aLWMTbl MHGOPMaLMK, cornacoBaHHbi ¢ PCTIK Poccumn n umeto-
Wnn 3HaKk cooTBeTcTBUSA CucTeMbl cepTudmKauun CpeacTts 3alluThbl
nHpopmauumn no TpeboBaHmam 6e3onacHocTn nHpopmaumm Ne POCC
RU.0001.016M00.

4.1. ANCKpEeUMNOHHbIN MPUHLIUN KOHTPOSA AOCTyna

4.1.1. Komnnekc cpencts 3awmtbl (KC3), peanusoBaHHbI B pacxogomepe,
KOHTpONMpyeT OOCTYN pasfuyHbIX KaTeropui nonb3oBaTenen kK pas-
NMYHBIM PYHKLMOHAMNbHLIM BO3MOXHOCTSIM pacxoaomepa.

KoHTponb pocTtyna nonb3oBaTenen_K QyHKUuaM pacxogomepa
OCYLLIECTBMNSAETCA C MOMOLLBIO HaNUYnsa/OTCYyTCTBUA 3aMblKaHUSA KOH-
TakTHbIX nap J3 u J4, pacnonoxeHHblX Ha nnate moayns obpaboTku, ¢
NOMOLLIbIO Nepemblvek (CM. n.1.2.HacTosawero PJ).

41.2. Pexum HACTPOWKA p[ocTyneH TOMbKO MepcoHany 3aBoja-
N3roToBUTENS U NepcoHany cepTMULNPOBaHHbIX CEPBUCHBIX LEHTPOB,
UMEILLNX NTNLEH3UIO Ha NpoBedeHne NoBepkn Npubopos.

MoBepka n kanMbpoBka pacxogoMepa Npou3BOLATCS NPU OTCYTCT-
BUM NepeMblYek Ha KOHTaKTHbIX napax J3 n J4. [1o OKOH4YaHMK NOBEPKM,
Ha KOHTaKTHy napy J3 ycTaHaBnNMBaeTCHA NepemMblyka U 3akpbliBaeTcs
3aLUTHBIM KONMNa4ykoM, KOTOPbIN NNomMOupyeTcsa rocnoBepuTenem, npm
aToM pacxogomep nepesoautcsa B pexum CEPBUC. Takum obpasom,
nepesoa pacxogomepa B pexum HACTPOWMKA HesoamoxeH 6e3
BCKPbITMS METPOMOrMyeckon nnomobi.

4.1.3. Pexum CEPBUC poctyneH coTpyaHWKaMm CEpBUCHBLIX LEHTPOB U 3KC-
nNnyaTUpYOLWMX OpraHn3auun, OCyLLeCTBRASIOWUX wWwed-MOHTaX U Ha-
CTPOMKY pacxogomMepa npu BBoAe B aKcnnyaTauuio. Hactponka pacxo-
Aomepa Npou3BOAUTCH NPU OTCYTCTBUM NEPEMbIYKM HA KOHTaKTHOW na-
pe J4. 10 OKOHYaHMN HACTPOWMKM Ha KOHTaKTHyK napy J4 yctaHasnu-
BaeTCA nepeMblyka M 3aKpblBaeTCHA 3alMTHbIM KOMMaykoM, KOTOpPbIN
nnombupyeTca npeacraBuTeNneM CepBUCHOMO LeHTpa, npu 3TOM pac-
xogomep nepesoautcs B pexum PABOTA. Takum obpasom, nepeBoa
pacxogomepa B pexum CEPBUNC HeBo3MOXeH 6e3 BCKpbITUSA 3KCnya-
TaLMOHHON NSIOMObI.

4.1.4. Pexum PABOTA pocTyneH npeactaBuTensM akcnnyaTauuMOHHbIX U
KOHTPONMpPYIOLWKMX CryX06 1M npeaHasHadeH ansi Cbema M3MepuTenbHOM
MHdOpMaLuKM ¢ pacxogomepa B NpoLecce ero aKkcnyaTauuu.

4.1.5. MNprBeaeHHbIN Bbille anrOpuTM YCTAHOBKU / CHATUS MepeMblyeKk Ha
KOHTaKTHble napbl J3 1 J4 1 nopsagok ux ninomoupoBaHusa peanuayet
ONCKPELMOHHBIA MPUHLUMN KOHTPONS AOCTyna pasfU4YHbIX KaTeropun
nonb3oBaTenen K pexumam paboTbl U PYHKUMOHASNbHBIM BO3MOXHO-
CTSM pacxofoMmepa U ABMSEeTCA OOQHOW U3 COCTaBIISOLWMX KOMMIIeKca
CpencTB 3aWmThl MHbopMaLumn.
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4.2. Bzanmoageuncteue nonb3oBartens ¢ KC3

4.2.1. na B3anmogencteus nonb3osatens ¢ KC3 npegycmoTpeHa BO3MOX-
HOCTb MPUMEHEHNA MEPCOHANbHOrO KOMMbIOTEpa, MNOLKMYaEMOro K
pacxogomepy pasnuyHbiMu cnocobamu:

- N0 uHTepency RS-485 B cnyyae ocHalleHUs Moayns MHOMKaUun Bbl-
X0O0M nHTepdenca RS-485;

- yepes agantep USB-OP (UART), nogknioyaemMbi K Mmoayrnto obpaboTkm
BMECTO MOAYNA UHAVKALNN.

Mpn ncnonb3oBaHun nboro mHTepdenca obecneumsaeTca OoOC-
TYN K HAacTPOEYHbIM U KannbpoBOYHbIM NapamMeTpaMm pacxogomepa B
3aBMCUMOCTU OT YCTAHOBIIEHHOIO YPOBHS gocTyna (cm. n.4.1).

4.2.2. Ana HacTpounku pacxogomepa B pexmumax CEPBAC n PABOTA, a Tak-
Xe CUYMTbIBAHUS U3MepUTENbHON MHGOPMauMM Npyv MOMOLUM Nepco-
HanbHoro komnetoTepa, Ha MK gomkHa 6bITb ycTaHOBEHa nporpamMmma
«YHuMBepcanbHbI NPOCMOTPLUNKY», cogepXallas naket MOHUTOPOB, B
TOM uucrne, «Monutop Jlant M» (Bepcuss 1.07 nonb3oBaTeribcKas).
Mporpamma pacnpoctpaHseTcs 6e3 orpaHn4yeHnMn 1 AoCcTynHa Ang 3a-
rpyskn c canta www.vzljot.ru.

4.2.3. B cny4ae ocHalleHna moayns nugukaumm pacxogomepa RFID-meTkow,
obecneunBaeTcs AOCTYN K HACTPOEYHbIM U KannbpoBOYHbIM NapameT-
pamMm pacxogomepa npu oMoy MoBUNBHOro ycTponcTea (CMapTdOoH)
C YCTa@HOBMEHHbBIM CUCTEMHbIM MPOrpaMMHbIM obecneveHnem (Npuno-
xeHune «Monitor_Vzljot ER.apk»), ¢ nomoLbo KOTOPOro opraHuMsyeTcs
CBsI3b C pacxogoMepom rno 6ecnpoBogHOMY MHTEPAIENCY.

4.2.4. ToBepka pacxogomepa NpoBOAUTCA NPU NOMOLLM MHCTPYMEHTalbHOM
nporpammbl «MoHutop Jlant M» (Bepcusa 1.03 nonHasd), kotopas He-
AOCTynHa Ansa obuero nonb3oBaHWs, yCTaHaBNMBAETCA Ha NepCcoHanb-
HbIN KoMMbloTEP nosepoyvHon  nabopaTtopum npeanpuaTus-
N3roToBUTENS, OTKNIOYEHHbIN OT BHELUHWX CEPBEPOB, U pacnpoCTpaHs-
eTCs TONMbKO cpeaun cepTUUUMPOBAHHbBIX CEPBUCHBIX LEHTPOB (perno-
HanbHbIX NPEeACTaBUTENbCTB), UMEKLNX FIULEH3NI0 Ha NpaBo NpoBe-
AEHNS NEPBUYHOM M NEPUOLMYECKUX NOBEPOK pacxogomMepa.

4.2.5. BctpoeHHoe O pacxogomepa npefoctasnseT BO3MOXHOCTbL nepesa-
nucKM € MNOMOLLBLIO chneuunanbHou nporpammbl «B3net [lpor», Takke
UMEKLWEeNn orpaHNYeHne Ha pacnpocTpaHeHne, aHanorMyHoe U3rnoXeH-
HOMYy B npegblgyliem nyHkte. B cnyyae nepesanucu MO pacxogomepa
AoSKHa BbITb NpoBeAeHa ero BHeoYepeaHasa noBepka.

Takum obpasom peanuayetcs NPUHLMMN B3auMOOENCTBUSA MOSb30-
Batens ¢ KC3, koTopbii ABNAETCA OAHUM U3 COCTaBIISIOLMX KOMMMEK-
ca CpeAcTB 3awmTbl MHGOPMaL UK.
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4.3. CoxpaHeHune u BoCCTaHOBIIeHUe KOHduUurypauumm pac-
xogomepa

4.3.1. lporpamma «YHuBepcanbHblA MPOCMOTPLUNK» MO3BOMSAET COXPaHATb
KOH(MrypaumoHHyto 6a3y napameTpoB npubopa n 3arpyxaTb B HEro
COXpaHeHHY KOHdurypaumo. CumtbiBaHue Bcel 6asbl napameTpoB
BO3MOXHO B M0boM pexume paboTbl pacxogomepa. Bo3amoxHocCTb 3a-
nnucu B pacxofomep rnapameTpoB U3 COXPaHEHHOW paHee KoHdurypa-
UMK onpefensieTcsl YCTaHOBMEHHbIM pexuMMom paboTtbl. B pexume
PABOTA HeBO3MOXHa 3arpy3ka HUKakmx napameTpoB. B pexume
CEPBWC pocTtynHbl Aons 3anvcu HaCTpOWKM yHUBEpPCasibHbIX BbIXOAOB,
MHOUKaUUN, CBA3M M pag napameTpoB anroputMa nsMepeHnsa pacxoa
(Hanpumep, oTtceukn). B pexume HACTPOWKA Bo3MOXHa 3arpyska B
npubop nobbIX NapamMeTpoB U3 COXPAHEHHOW KOHUrypaLuuu.

NMPUMEYAHVE. B cnyyae BoccTaHOBREHUs Unu 3arpysku KOHGU-
rypaumoHHon 6asbl B pexxume HACTPOWKA HeobxogmMmo npoBegeHue
BHeo4epeaHom nosepku npubopa.

4.3.2. Onepaunn No COXPaHEHUIO U BOCCTAHOBEHWUIO KOHMUrypaumm moryT
NPOBOAMTLCA Ha 3aBOAE-U3roTOBUTENE pacxoaomepa unu ceptTuduum-
POBaHHBLIMW CEPBUCHBbIMU LieHTpaMu (permoHanbHbIMK NpeacTaBUTENb-
cTBaMu), MMEKLLMMM NIULEH3NIO HA MpaBO MPOBEAEHUSI NMEPBUYHON U
nepuoanyeckmx NnoBepok pacxogomepa.

Takum obpasom peanusyeTcss NPUHLMIN HAOEXHOro BOCCTaHOBIe-
Hus MO pacxogomepa, KOTOpPbIA SABMSIETCA OAHMM U3 COCTaBMSAOLLMX
KOMMMeKca cpeAcTB 3aluTbl MHOPMaLUN.

4.3.3. [Ins coxpaHeHusi KOHUrypaumoHHon 6asbl npubopa Heobxoammo Bbl-
NONHUTb PAL HUKENEePEUNCTIEHHbIX OnepaLnii;

- B NporpaMmme «YHuBepcasibHbI NPOCMOTPLLMK» BbliOpaTb NyHKT «[llpo-
ekT» / «KoHdurypaumsa» / «CoxpaHuTb KoHduUrypaumto» (puc.20):

1’ YHUBEpcanbHbiiA npocMoTpuvk ModBus - D:\Program Files' ¥zljot' \UBY¥iewer",

-HDOEKT CoeauvHenre [padwuky  Apxueel Cepeuc OxHo [MoMowp

(& OTkpbITE Chrl4-C
E COXpaH1TE Ctrl+S
3aKpeITh Ctrl+F4

.— G
KoHbMrypauma » .. COXPaHMTE KOHMIypaunH. ..

12191

R 3arpysuTe KOHDHryPauuo. . .

BubnnoTexka

1. Nait M RTC {nonb30BaTENBCKHUIA). VPE
2. Viewer Aflowt MFT.vpr

3. MonuTop BanéT T3P.vpr

4. Mew URSVY-311 . 1.0.vpr

__I:'L Beixoa

Puc.20. OkHO «YHMBepcanbHbIN MPOCMOTPLUNK»

- B OTKpbIBLUEMCSI OKHe «[uanor coxpaHeHusi KOHcurypaumm» Bbl-
OpaTtb Habop NapameTpoB, KOTopble ByayT npoynTaHbl U3 npubopa, yc-
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TaHoBUTL donar «lpouyntatb AaHHble nepen coxpaHeHMem» U Ha-
XaTb KHOMKY «[aneey, 4OX4aTbCs OKOHYaHUS CYMTbIBaHUS (puc.21):

=) W Mamepaemble napameTpol
. V] CepuitHBIi HoMep
i V] [uameTp aaTyuka
.. V] Bpema
W1 HacTpoiikii 0cHOBHbIE
V! HacTporiku nepudepuu
v K
W

]
54

- V] KoHTponeHaA MHPOpMaUUa
V! MHaukauua

O

v TMpoyurate gaHHBIE NEPEA COXPAHEHMEM

Auvanor coxpaHenun KoHGUrypayum i

X

HacTpolika coeguHeHMA. . l

< H':’iﬂ.

I Hanee > l Bexon ]

Puc.21. OkHo «[Qunanor coxpaHeHuUs KOHdurypaumm»

- NMOCNe OKOHYaHWA CYUTbIBAHWUS BCeX BblOPaHHbIX NapaMeTpoB CTaHeT
aKTMBHOM KHOMKa «CoxpaHuTb B dpann», HaxaB KOTOPYH MOXHO BBe-
CTN nMs dparna n CoXpaHuUTb NPOYUTAHHYO KOHUrypauuio (puc.22):

Auanor coxpaHeHuss KOHUrypaL i

MoaroToeka aaHHbI::

i x|

HaliMeHoEaHWe otbekTa

I PezyneTar onepaumu

[

["panuubl auanazoHos & 0.017% oT MakcumManeH...
KoppekTUpyiowme Koa PPUUMEHTE - Mankli pac...
KoppekTupyolmMe Koa dhULMEHTEI - CPEaHMI p...
KoppekTupytolwme Koa hpuluMeHTE! - GoABLION p...
BepxHaa pedepeHumMa
CmelweHue pedepeHLmumd
YeTaHoBKa MaKe. CKOpOCTU NOTOKa
CepuiiHbli HoMep nNnatbl
WHaukauua
Macka uHaukaumum
HacTpoikiu MHAWK SUMK NapaMETpOoE
MNepuoa o6HOBAEHWA
KoHrpact
AZbIK MHAMK 3LWK
OTceyka no WHAKMKATOPY

Xog onepauui:

KomaHaa BbinonHeHa YCNewHo
KomaHaa BeinoAHeHa YycnewHo
KomaHaa ebinonHeHa YCcnewHo
KomaHaa BpinonHeHa YCcnewHo
KomaHaa BpinonHeHa YCNewHo
KomMaHaa BbinonHeHa YcnewHo
KomaHaa ebinonHeHa YCnewHo
KomaHaa BbinonHeHa YCcnewHo

KomMaHaa BpinonHeHa YCcnewHo
KomaHaa ebinonHeHa YCnewHo
KomaHaa ebinonHeHa YcnewHo
KomaHaa BbinonHeHa YCcnewHo
KomMaHaa BeinonHeHa YCcnewHo
KomaHaa eeinonHeHa YCnewHo ¥

CLLLL DL LD L L]

CoxpaHuTe B Paiin... |

Hacrporika CoeauHeERNA.,, |

< Hazan | Hanees I

Beixog I

Puc.22. OkHo «[Qnanor coxpaHeHus KoHdurypauun» / «Xon onepaumm»

4.3.4. [inqa 3arpy3kun B Npnbop napameTpoB U3 COXPaHEHHOW paHee KOHQUry-
pauun Heobxo4MMO BbINOSNHUTL Criegyowme AeNCTBUS:
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- B nporpamme «YHuBepcarnbHbln npocmoTplmk» (puc.20) BbibpaTb
nyHKT «MpoekT» / «KoHdurypaums» / «3arpy3amtb KOHUrypauumo»
1 BblbpaTb hann koHdurypauum ansa 3arpysku (puc.23):

x| o« &k E-

Manka: I L Weliot

21|

. BootLoader
JCrypt 2.0

HegaeHue . Dsetup
GRS RCE | ) Journals
D | Server
) UBClient
Patouuit cron | UBViewer
o 1 UBYiewerProjects
éa _J UsbDrivers
) YaljotMaster
Moit . YzljotMasterViewer
BOKYMEHTE!
) Npoeepka nnatel MP ¥PCB-222 (NMNA)
[Q KoHdurypauua 3P Nant M.vcfg
-
Moait o ,,
= Tun: ®ann "WCFG
he R VsmeHen: 16,04.2014 11:24
{ $ Pasmep: 31,5 KB
s
Cetesone: Wi daiina: IKOH‘PHI’QD&UMR 3P Navr M.velfg EI
OKQKEHUE
Tun Paiinos: ICPaxfm KOHDUrYpaUUI Ll

Puc.23. OkHo «3arpy3ka KoHdurypauumm»

OTKpeme I
(6] |
TMEHE |

- B OTKpbIBLUEMCA OKHE «[luanor 3arpy3ku KoHdurypauum» BbibpaTtb
Habop napameTpoB, KOTOpble OyayT 3arpyXeHbl B Npubop M HaxaTb

kHornky «danee» (puc.24):

Avanor 3arpysku Konburypauuu ) !

#- [[] Wamepaemble napameTpbl
[:" [] Hacrpoiiku ocHosHbIE
- [7] HacTpoliky nepudepii
B} H 5cTpoiika NapaMETpOB CEASM
- [] YeTaHoeka Mesx6aiToBoli 3anepikku
- ] Tun npotokona ModBus
- W] HacTpoiika auckpeTHoro Bbixoaa 1
- W] Tun 1 cBASE AMCKPETHOrO Bbixoaa 1
- W] HacTpoiika AUCKpPETHOro BbiXoaa 2
- W] Bec uMnynbea 1
- W] Tun U cBASE AWMCKPETHOrO Bbixona 2
- ] Bec umMnynbca 2
- [[] 3anyck peskuma TECTUPOBAHUA YaCTOTHBIX BLIXOA0E
- ] YacToThl AnA TECTa HACTOTHOMO BbIX0Aa
- [] KoHTponbHas uHdopMauma
H- ] MHaukauua

#

[ Mpoeepka yTeHuem

X

Hactpoiika CO&AHHBHMFI...' < Hasag | Hanee > I

Beixag |

Puc.24. OkHo «[Qnanor 3arpy3ku KoHcurypaumm»

Mpouecc 3arpysku KOHGUrypaummn B Npubop npueseaeH Ha puc.25:
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Auvanor 3arpy3Ky KOHOUrypaLmvm - x|
3arpysKa KOHPUrypaumu:
HaumeHoEaHWe 06bekTa l PezyneTar onepaumu |
HacTpoliku nepudepuu
Hactpolika guckpeTHoro eoixoaa 1 KomaHaa BeinonHeHa ycnewHo
Tun 1 CBASb AWCKPETHOr o Bbixaaa 1 KomaHaa eeinonHeHa ycnewHo
Hactpolika auckpeTHoro Beixoaa 2 KomaHaa BbinoaHeHa ycnewHo
Bec umnyneca 1 KomaHaa BrinonHeHa ycnewHo
Tun 1 cBASH AWCKPETHOrO Bbix0aa 2 KomaHaa BeinonHeHa ycnewHo
Bec umnyneca 2 KoMaHaa BbINonHeHa YcnewHo
X0 ONepaumu:
NEOREDOEREOEE OO OO OO EnonoEOnm
Hacrporka CoeguHeRna, . l < Hazan | Hanee> | Beixoa |

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

4.4. )XypHan coObITui (pyHKLMA peructpaumm)

Pacxogomep nmeeT 3allULLEeHHbIN XXypHan cobbiTun. B aTom Xyp-
Hane UKCUPYITCA M3MEHEHUS BCEX MapamMeTpoB, 3a WCKMOYEHNEM
HacTpoeK nHTepdenca CeA3n U HAaCTPOeK MHAMKALMN, a TakK e co3na-
IOTCS 3anmncu Npyu CMeHe pexnma paboTbl pacxogomepa, Npu N3MeHe-
HMM OaTbl/BpemMeHn B npubope un npu oOHOBNEHUN BCTPOEHHOro Mpo-

rpaMmmHoro obecneyeHus.

KypHan cobbitnin umeeT pasmep 7000 3anucen n aBnseTcs He ne-
pesanunceiBaemMbiM. [1pyn ero 3anonHeHUu fanbHenwasi mogndukauuns
HacCTPOEYHbIX U KanMbpoBOYHbIX MapamMeTpoB (T.e. BCEX, KpoMe Ha-
CTPOEK CBSA3N N MHOMKALMW) CTAHOBUTCA HEBO3MOXXHOW: NMPWU MNOMbITKE
3anucu no npotokony ModBus npubop Bosspawaet kog 4 («Owwnbka
aoctynay). YnpaeneHue koadduumeHTom npeobpasoBaHns YacTOTHO-
ro Bbixoga Ne1 ¢ nomoLubto nepembidek J1 1 J2 Tak xxe 6nokupyeTcs.

3anucb B XXypHane cobbITuin UMeeT criegyoLwwmin popmar:

- BpemMA (bI/IKcaU,I/II/I cobbITHS No BCTPOEHHLIM YaCaM pearibHOro BpemMeHun

B UNIX-chopmaTte ¢ TOYHOCTbIO JO CEKYHAbI;

- naeHTMdumKaTop TMnNa cobblTUs N MoAUMULIMPYEMOrO NapamMeTpa;

- 3Ha4YeHue napamMmeTpa nepea NSMeHeHNeEM;
- 3Ha4YeHune napameTpa nocrie NAMeHeHnA.

3anucu xypHana coObiTUA OOCTYMHbI ONs YTEHUS MO NPOTOKOMY
ModBus B ntobom pexume paboTbl Npudopa C NOMOLLLI CEPBUCHOMN

nporpammbl «Y4TeHne XypHanos npudopay.

Takum obpasom peanusyeTcs yHKUMSA perncrTpauum, Kotopas siB-
NAeTca OAHOW U3 COCTaBMSALLMX KOMMIEKca CPeACcTB 3almTbl MHOP-

MaLmn.
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5. BOSMOXHbIE HEUCTTIPABHOCTU U METO[bI

UX YCTPAHEHUA

5.1. HencnpaBHOCTM (OWMBKN) M HewTaTHblE CUTyauun, OUarHoCTUpyemble
pacxogomepom, otobpaxatotcs B rpynne CoctosiHue pacxopomepa
BO Bknagke UamepeHus (pnc.26).

CocTofAHWE packolomMepa

CO0OeOen0

Dwubru
Dwebka pexura [paspyweHie 83301 NapareT pos]
HeropperTHas onopa
[1 > Crakc
Dwrtka Beioga 2
Dwrtka eeixoga 1
HeTofuveei Sawkan
Dwitka naraari
Myctan Tpyda
Huzkoe Hanp-2 NHTaHUA

Puc.26. Bug uHaukauum coooLieHmm ob owwmnokax.

4.2. Npn guarHoCcTMpoOBaHMM HeucnpaBHOCTU (Owmnbkn) nnu HC HaumnHaeTca
nHankaums cumsona @ (Kpyr KpacHoro LBeTta) nepef CoOTBETCTBYIO-
LM HanMeHoBaHMeM B nogrpynne OWnOKMU.

Ta6nuua 10

B pacxogomepax ncnonHeHnn IPCB-5X0X HencnpaBHOCTU Takxke
oTobpaxaloTca Ha MHanKaTope B BUAE LUAPOBLIX UM BYKBEHHLIX CO-
obLeHnn.

[MepeyeHb HencnpaBHOCTEN (OWMOOK) N HELTaTHbIX CUTyaunn, au-
arHOCTUPYEMbIX pacxo4oMepom, npueedeH B Tabn.10.

Bug vngmnkauun

Ha nngukatope

Ha gucnnee MK

Co,qepx(ane HeWncnpaBHOCTH, HewlTaTHOM cutyauun

pacxogomepa

n Mycras Tpy6a |3HaueHve conpoTUBIEHUs Bbille 3aAaHHoro (nycras Tpy6a)

1E Owwmnoka namatn |HencnpasHa mukpocxema namstu EEPROM

11 Owubka Bbixopa 1 |HekoppekTHoe 3HaveHne KoHcTaHTbl npeobpa3oBaHus no Bbixoay 1

12 Owunbka Bbixopa 2 |HekoppekTHoe 3HaveHne KoHcTaHTbl npeobpa3oBaHuna no Bbixoay 2

13 YctonumBbin YpoBeHb BLIXOOQHOIO CUrHana ycunuTensi Bblille JONYyCTUMOro

) 3awkKan
TekyLiee 3Ha4YeHne pacxoda npesbilaeT 3HadeHe QMake anst faH-

1Q QT>Qmakc yw pacxoaa np Q Ana A
Horo DN

I'H Huskoe Hanp-e |MutaHue npubopa Huxe OONYCTUMOro

) nuTaHusA

10 HekoppekTHasa |HeT npomepa OnopHOro CONpOTUBREHMS, annapaTHas HEMCNPABHOCTb

’ onopa

Owmnbka pexunma |MospexaeHue cTpykTypsl MO npubopa
n (paspyweHue 6a3bl

napameTpoB)
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4.3. lpn nosiBNeHMn Ha nHamkatope pacxogomepa cummonos ! O, ! E nnun

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

4.4. B cnyyae nHoukauum gpyrmux CUMBOJSIOB U/UNN OTCYTCTBUS U3MEPUTESb-

HOM MHdOPMaLMK crieayeT NPOBEPUTD:

Hann4mne n cooTBeTCcTBMe HopmMmamM HanpdaXxXeHnda nuTaHnda Ha BXoge pac-
Xxogomepa n UICTOYHUKa BTOPUYHOIo NTaHnA (I'Ipl/l ero HaJ'II/I‘-II/Il/I);

- HaOEXHOCTb NoACcoeANHEHUs Lienen NUTaHus;

- Haln4vme XXMAKoCcTtn n ee ABNXEHUA B pr60|'|pOBOﬂ,e;

- OTCYTCTBUE CKOIMJIEHNA Na3a B MeCTE YCTAaHOBKU pacxogoMepa;

3HayeHne TemnepaTypbl OKpyXalollen cpefbl B MecTe YCTaHOBKU pac-
Xoaomepa;

KOPPEKTHOCTb 3HayeHuin napameTpoB KoHcTaHTa npeobpasoBaHus,
oTce4yek MO pacxody M APYrMX YCTAaHOBOYHLIX MapaMeTpoB; Npu Heob-
XOAMMOCTU U3MEHUTb UX 3HAYEHMS.

Mpyn NonoXxuTenbHbIX pesyrbTaTax NepeyvYucrieHHbIX Bbllle npoBe-
pPOK crneayeT obpaTUTbCA B CEPBUCHbLIA LIEHTP (perMoHanbHoe npea-
CTaBUTENbLCTBO) UIU K U3FOTOBUTENIO U3AEeNUs AN onpeaeneHust Bos-
MO>XHOCTM €ro gasibHeunLen aKkcnyaTauum.

NMPUMEYAHWE. B cny4yae Bo3HukHOBeHMe HC Owmnbka namaTtu
n3mepeHue pacxoga u HakonneHve o6bemMoB NPoAorkKaeTcsi, HO CTa-
HOBUTCA HEBO3MOXHO W3MEHEHME MapamMeTpoB pacxogomepa, 3anu-
CaHHbIX B XXYpHan CEPBUCHbIX JAHHbIX.

4.5. Ecnv npu HanuMuun OBUXEHUS XUAOKOCTU B KOHTponMpyeMom Tpybonpo-

4.6.

BOJE B NPUEMHUKE BbIXOLHOMO MMMYbCHO-4aCTOTHOrO CUrHana pacxo-
AOMepa He MEHSETCA 3HadYeHue mamepsieMoro obbema, Heobxoammo
NpoOBEPUTbL COOTBETCTBUE pexmma paboTbl OKOHEYHOro Kackaga yHu-
BepcarnbHOro BbIXo4a pacxogomepa pexvuMmy Bxoda NpueMHuUKa curHa-
na (cM. n.2.3.2 yacTtu | HacTosLWero pykoBoacTsa).

Pacxogomep «B3JIET OP» mncnonHeHna «Jlant M» no Bumay mcnosnHe-
HUS M C Yy4eTOM YCMOBWUIA 3JKCNslyaTauum OTHOCUTCHA K uU3genusm, pe-
MOHT KOTOpPbIX NPOM3BOAMTCS Ha Creumnanm3mpoBaHHbIX NpeanpuaTrsX
nnbo NpeanpuUaTUN-N3roToBUTENE.
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NMPUNOXXEHUE A. TunoBble 3Ha4eHUSA YCTaHOBOYHbIX Napa-

MeTpoB
Tabnuua A.1
Pacxogoomep Pacxogomep
n AN OfHOHaMNpPaBIIEHHOro MOTOKa OIS peBEPCUBHOIO MOTOKA
apametp YHuB. Bbixog Ne1 YHuB. Bbixoa Ne2 YHuB. Bbixog Ne1 YHuB. Bbixoa No2
(XT2) * (XT1) ** (XT2) * (XT1) **
1. Pexxum paboTbl YacToTHbIN YacToTHbIN YacToTHbIN Nornyeckun
HanpaBneHue
. . Pacxopn
2. HasHayeHune Pacxoa npsamon Pacxoa npsmon noTokKa gns
no MmoAynko
Tennoyyerta

3. Koadbdpument no tabn. A.3 no tabn. A.2 noTtabn. A3 | -
npeobpasoBaHus
4. OTCeYkn CHU3Y

70 aCXORY 0,001Quarc 0,001Quarc e o B
5. MakcumanbHas 100 Iy, 500 Iy, to0fg
Hacrtota (an % QMaKC)**** (an QMaKC) (an % QMaKC)****
6. YpoBeHb curHana Huskun Huskun Husknn ***
7.BpemavHepummn | mmmmemmememeeeem | mmmmmmmmmmooeoees 10 MuH.
8. Pexxum paboTbl - -

AKTUBHbIN AKTUBHbIN

OKOHEYHOro Kackaga

* - MPU TUMNOBbIX 3HAYEHUSIX YCTAHOBOYHbIX MApaMeTPOB BbIXOOOB pacXo-

*%*

*k*

aomMepa n TMnoBon HacTpouke Tennosblidncnntenen «B3NET TCPB» k
yHuBepcanobHoMy Bbixogy Ne1 pacxogomepa nogknovarTca TensoBbl-
yncnutenu ucnonHenmn TCPB-026(M), -033, -034, a k yHuBepcanbHO-
My Bbixogy Ne2 tennosblumcnutenn mncnonHeHnn TCPB-024(M), -025,
-027. JonyckaeTcs Tennosblumcnutenu ncnonHeHnn TCPB-024(M), -025,
-027 nopknioyaTb K BbIxogy Ne1 pacxogomepa, yCTaHOBMB B Terl-
noBblYUCNTENE COOTBETCTBYHOLLEE 3HaYeHne KoadpduumeHTa npeobpa-
30BaHuA (cm. Tabnuua A.3);

- MPU TUMOBbIX 3HAYEHUAX YCTAHOBOYHbIX NapaMeTPOB YHUBEPCAaIbHbIN
Bbixog Ne2 pacxogomepa AN PEBEPCUBHOINO NOTOKA MOXET UCMONb30-
BaTbCSA AN MOAKMHYEHMS K JNIOrMYECKOMY BXOAdy TEenroBbIYMCIUTENS,
HaCTPOEHHOro Ha NpMem curHana pesepca;

- NPV NPSIMOM HarnpaBsfeHNn NOTOoKa;

**Ek - MaKcuMaribHoe 3HayeHue 4acToTbl Ha yHMBepcanbHOM Bbixoge Net

ANA  3adaHHbIX MO yMonyaHuio KoadpdumumeHToB npeobpasoBaHus
dopmupyeTcsa nNpu 3Ha4YeHUn pacxoda, paBHOM MOMOBUHE MaKcuUManb-
Horo pacxoga (cm. Tabn.1 vactm | P3). lNpn yBenuyeHun pacxopa
CBbIlLE 3a[aHHOIO0 3Ha4YeHus, pacxogoMep BblAaeT CUrHam O HelTaT-
Hon cutyaumm OwmnbkKa Bbixoaa 1 (! 1).
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Tabnuua A.2. TunoBble 3Ha4YeHUA KoadduumeHTa npeobpasoBaHua ans

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

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

KoadppmumeHt

npeobpasoeaHus, | 500 | 200 | 125 | 80 | 50 | 32,5

umn/n

20 (12,5 8 5 2 |125| 05

Ta6bnuua A.3. TunoBble 3Ha4YeHUs Ko3adcpuumeHTa npeodbpaszoBaHua ana
yHuBepcanbHoro Bbixoga Ne1 (npu "2 Q)

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

npeobpasoBaHus, | 200 | 80 | 50

umn/n

32

20 |12,5

8 5 32| 2 |08 |05

0,2

Ta6bnuua A.4. 3Ha4yeHUs pacxogoB ANs pa3HbIX TUMOPa3MepoB, COOTBETCT-
ByHOLLME TUMOBOMY 3HA4€HUIO OTCEYKHU

DN 10 | 156 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
3;,?42:"3’ 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
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