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HacTtoawmn [OOKYMEHT pacnpoCTpaHSAeTCs Ha pacxooMep-CYHeTYUuK
anekTpomarHuTHbIn B3JIET 3P Jlant M n npegHasHadeH ans o3HakomIie-
HUA ¢ NPUBOPHBIM CEPBUCHBIM NMPOrpaMMHbIM 0becnevyeHmemM 1 nNopsaKom
paboTbl C HAM.

B cBA3M ¢ npoBOANMBIMM KOHCTPYKTUBHBbIMK JOpaboTkaMu U ycoBep-
LUEHCTBOBaAHUSIMU B pacxofoMepe BO3MOXHbl OTNUYUS OT HACTOSILLEro
PYKOBOACTBA, HE BMMSIOLIME HA METPOSIOTMYECKME XapaKTEPUCTUKM U
pyHKLMOHAaNbHbIE BO3MOXHOCTM U3enusi.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN - gnameTp HOMWHaMbHbIN;
KC3 - komnnekc cpeacTtB 3alUmThl;
HC - HewTaTHasa cuTyauus;

OC - onepaumoHHasa cucTema;

MK - nepcoHarnbHbIN KOMMLIOTEP;
MO - nporpammHoe obecnedveHue.
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1. YNIPABJIEHUE PACXOOOMEPOM

1.1. CepBUCHoOe nporpammHoe obecnevyeHue

YnpaBsneHue paboton pacxogomepa BO3MOXHO C MOMOLLbK Mepco-
HanNbHOro KOMNbKTEPA, HA KOTOPOM YCTaHOBIIEHa nporpamma «YHuBep-
canbHbI NPOCMOTPLUUKY, coaepXallad nakeT MOHUTOPOB, B TOM 4ucne
MonuTop Jlant M (RTC), Bepcusa 2.3, paboumn cann Ha MK — Jlaim M
RTC (nonb3oeamernbckul) sepcusi 2.X.vpr.

Mporpamma «YHMBepcanbHbI MPOCMOTPLUMKY» AOCTYMHa AN 3arpys-
Ku ¢ canta www.vzljot.ru.

NMPUMEYAHUE. B npouecce yctaHoBku Ha K nporpammbl «YHUBEp-
canbHbI MPOCMOTPLUUK» CcrnegyeT TaKkKe COrfacuTbCsl C YCTaHOBKOW
ApanBepoB nocriegosaTtesibHoro nHTepgenca USB.

1.2. NMopsapok noaknoyveHuns K MK

MopkntoveHne pacxogomepa K NepcoHaribHOMY KOMMbIOTEPY BbIMNOJ-
HeTca no nocregoBaTenbHOMY MHTepdency USB vepes oanH u3 agan-
TepoB: «B3JIET AC USB-3P» — ona Bcex MCMNOMHEHMN pacxo4oMepoB
(kpome BPCB-4X8 X), nnbo «B3NET AC USB-RS232\485» — ansa ucnon-
HEeHUN pacxogomepoB ¢ UHTepdgerncom RS-485 (puc.1).

+ YcTaHOBOYHbIE MapameTpbl
+ CoobLeHus o6 owmbkax,
HeLITaTHbIX CUTYauUUax

*  UamepuTenbHble napamerpb}

B3NIETAC
USB-RS232\485

B3JNET AC
USB-3P

MepcoHanbHbLIN
KOMNbIOTEP

Puc.1. CpeactBa ynpasneHus pacxogomepom B3JIET 3P».

KoHUpbl curHanbHbIX kabenen npucoeanHSaTCa K COOTBETCTBYHOLEMY
pasbemy [K, pasvbemam apantepa «B3JIET AC USB-3OP» (apantepa
«B3JIET USB-RS232\485») 1 k pasbemy pacxogomepa (puc.2).

- _ WNHTepdenc
WHrepdeiic # UART
USB g -
[ st ° |
k MK K OMP

a) nooknoyeHue adanmepa «B3J/TET USB-OP»
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WHTepdenc ; WHTepderic
USB g RS-485

] s K =T —>
Kk MK Kk SMP

6) nodknoyeHue adanmepa «B3J/IET USB-RS232\485»

Puc.2. Cxembl nogknioyeHns apgantepoB K K n kK pacxogomepy.
Mpn BbINOMHEHUN MOAKMIOYEHUN criegyeT PYKOBOACTBOBATLCSA 3JKC-
nayaTtaunoHHOW AOKYMEHTaUMeN Ha aganTepbl U Ha pacxoaomep.

NMPUMEYHAHWE. B pacxogomepe ucnonHeHuss 9PCB-4X8® wmncnonb-
30BaHune nHTepdgenca RS-485 BO3MOXKHO TOSBLKO 4S5 YTEHNA apX1BOB.

1.3. YpoBHM AOCTYyNa K yCTaHOBOYHbIM NapamMmeTpam pacxo-

Aomepa
1.3.1. BO3MOXHOCTK norib3oBaTens npu ynpasfieHMM pacxogoMepomMm onpeae-
NAITCA YCTAHOBMEHHLIM B HEM OOHMMM TPEX YPOBHEW OOCTyna K ycTaHo-

BOYHbIM NapameTpaM. YpOBHM [AOCTyna 00O3Ha4aloTCs Kak pexuMbl
HACTPOWKA, CEPBUC n PABOTA.

HasHadeHune kaxgoro pexuma:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K aKCnnyaTauumu;
- PABOTA — aKkcnnyaTtauuoHHbIN peXnM (pexmnm nonb3oBaTens).

1.3.2. Pexumbl 3a0at0Tcst HaXkaTMem Ha OHYy M3 KHOMOK BKIOYEHUS pexnma Ha
moayne obpaboTtkm (cm. puc.b.14 yacTtu | HacToALLEro PyKOBOACTBA).

CooTBeTCcTBME KOMOMHALMA HaxaTusi KHOMOK ycTaHaBMMBaeMbIM pe-
XMMaM npvBeaeHo B Tabn.1, rae «+» — HakaTue COOTBETCTBYIOLLEN KHOM-

KW.
Ta6bnuua 1
HaumeHoBaHue pe- KHOMKKM BKIMOYEHUSI PEXUMOB
- HasHayeHune pexunma
Kuma <HACTPOWKA> <CEPBWC>
HACTPOWKA + Pe""’”‘:g‘;‘g}fﬁ““"' "
CEPBUC + Pexum noaroToBKU K
3KCI'IJ'IyaTaLI,I/II/I
PAEOTA 3KCﬂJ‘I}r/)ae'l;i;l,':0HHbll/l

NMPUMEYAHWE. Mepexoq B pexum PABOTA npoucxoaut nocne oT-
KNIOYEHMS 1M NOCMeayLEro BKMOYEHUSA anekTponutaHus, nmbo no mcre-
YyeHUn 8 yacoe, eCcnu TONbKo He Oblna CHOBa HaXaTa KHOMKa BKITHYEHUs
pexuma.

1.3.3. B pexume HACTPOWKA focTynHbl BCe YyCTAHOBOYHbLIE MapameTpbl npu-
bopa. B aToM pexmme npom3BoanTCa HacTponka npubopa B npouecce ero
N3roTOBIIEHMS U IOCTUPOBKA (KanmbpoBka) npu noeepke.
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1.3.4. B pexxume CEPBWC Bo3amoxxHa Mmogudmkauus:
- OTCEYEK N0 U3MEPEHMUID;
- NapamMeTpoB paboTbl punbTpa U aBTomMaTa YCTaHOBKMN pacxona;
- MapaMeTpoB 1 PEXMMOB paboThbl YHMBEPCANbHbIX BbIXOAOB;
- NapamMeTpoB NHONKALMMN.

1.3.5. B pexxume PABOTA HeaocTynHbl HUKaKne HaCTPOMKM.

1.3.6. Moandmkaumsa yCTaHOBOYHbLIX MapamMeTpoB, [OOCTYMHbIX B pexume
PABOTA n CEPBUC, He BnusieT Ha METPOSNIOrM4Yeckne xapakTepuctukm
npubopa n MOXeT NPOM3BOAUTLCA NPU HeobxoammocTn Ha obbekTe. Ma-
pameTpbl kanubposku B pexumax PABOTA n CEPBUC HegoCTynHbI.

1.3.7. Pacxogomepsbl ucnonHeHmn OPCB-4X8d HacTpamBaloTCs TONMbKO B 3a-
BOACKMX YCNOBUSIX B COOTBETCTBUU C KAPTOW 3akasa.
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2. NIOPAO0OK PABOTbI C MPOMPAMMOWU « MOHUTOP
NAUT M RTC (nonb3oBatenbckuit) BEPCUA 2.X.vpr»

2.1. NMporpammHoe nogkntoyeHue MK k pacxogomepy

2.1.1. 3anyctntb Ha K nporpammy «YHuMBepcanbHbI NPOCMOTPLLMKY». [locne
4yero B NOSIBUBLUENCA CTPOKE MeHK nporpammbl (puc.3) BbibpaTb lMpo-
ekT\OTKpbITL\Projects n 3anyctutb cann «Jlant M RTC (nons3osaTerb-
cknin) Bepcna 2.X.vpr» (ganee — « MOHUTOPY).

Y ¥YHMBepcankHLIA NpocMoTpwMK ModBus - C:\Program Files (x86)\vzljot\UBViewe... — O

Mpoekt CoenumHedke [padwuen  Apxumeel  CepBuc  OxkHo  TMoMOLWb

Puc.3. Bug cTpoku MeHIo nporpamMmbl «YHUBeEpPCaribHbIM NPOCMOTPLUMKY.

NMPUMEYAHUE. ®ann «Jlant M RTC (nonb3oBaTenbCkuin) Bepcus
2.X.vpr» Takke MOXHO 3anyCTUTb HENOCPEeACTBEHHO M3 Nanku ero xpaHe-
Husa Ha K (Hanpumep, BO3MOXHbIN MyTb K Nanke ¢ annomMm no ymonya-
Huto c:\Program Files (x86)\Vzljot\UBViewerProjects\Projects)\).

Ha skpaHe K HauyHeTcsi oTobGpa)keHue rnaBHOro OKHa MporpamMmbl
«MonuTop» (puc.4), cogepxawiee BKNagkn ¢ Habopamm namepuTenbHbIX
N yCTaHOBOYHbIX NapamMeTpoB.

E MowuTop Jlait M (RTC), Bepcus 2.3 (noab3oBatenbckasn) ==

= [ [

MamepeHus IH&CTpoﬁKMI ﬂepu@epuﬁ' MHaukaTop [ Apxuebl | KoHTtponeHas qu;opmauml Mapame 4 | »

e I s l CocrosHue pacxoaomepa

: Owusku
CepuitHbiin HOM4 Nuamerp. M“U O Ouwuska pexuma (paspyweHue 6askl napam
i ~Tekywue 3HaueHuUs gf':oggg:::"a” Suone
PacxoaMakcumans{0.000 | a/muH{0.000 M4 | ) Owuska eeixona 2

O Ouuska esixona 1

% (0,000 0,000
FasxoRTeR A I 'n/Mm* S © Yeroitumesit 3awkan

M| © OuwwubkanamMsTi
Tekywee BpeMs U naTa 01/01/70 00:00:00 © Nycras Tpysa
Huzkoe Hanp-e NUTaHus
Bpems HapaBoTku, 4 0,00 © Her Hyneeoro noteHuuana

0,000000 () Bosneiicteue MarHUTOM

CYHapHEIR oCRet 113 © 3arpasHeHue 3neKTPOAOE

O6vem B npamom Hanp., M3 (0,000000 Cocioanonacane

06%EM B 06paTHOM Hanp., M3 |0,000000 MHuLManuaaLms W
Bpemsa sozaeiicTeus Marumo*ﬂ,ﬂﬂ KoHTponkHas cyMMa nd[]x[]

'“ KoHTponsHas cymma 6a|0x0

|| ' BoixogHas wactotayBl, My |0.000 Pexum pasoTsl CEPBUC

|| | Bexoawasuactora B2, My  |0.000 Hanpaenenue (Mpsmont

Hanpae.e 1.y. Mpsroi
" OuanasoH IManeiit
1l BrewHui aapec Hetr |0

— — = V|

Puc.4. Bua rmaBHoro okHa nporpammbl «MoHutop Jlant M (RTC), Bepcusa 2.3
(nonb3oBaTenbckKas)».

2.1.2. lNepentn Ha Bknagky MapameTpbl NporpamMmbl B [MaBHOM OKHe Mpo-
rpammbl «MoHUTOpP» (pUC.5) N yoocToBepuTbCH, YTO ANnd napametpa Aa-
pec yCTaHOBMEHO 3Ha4YeHne 1 (kak npu BbiNycke U3 NPOn3BOACTBA).
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E MonuTtop Jlant M (RTC), Bepcus 2.3 (Noab3oBaTeNbckan) ==
4 [ [

ﬂepucpepm] WMHauvkatop I Apxusu| KoHTponbHas uHgopMauus MapamMeTps nporpamMel | 4|

Kanan ceazu | JacTporika coeauHeHuﬁ.I

MapamMeTpsl NporpaMmMel

Anpec npusopa 1

OxuaaHWe 0TeeTa, MC 2000
Yucno noneiTok 2anpoca |2

0 npoekte
JaHHBIN NpOEKT NpegHasHaYeH 4nA pataTel
| | Baner 3P mogudukauma Maim M [RTC) ¢ aprusar

Puc.5. Bug Bknagku «lMapameTpbl nporpaMmmbi».
M3meHeHne ocTanbHbIX YCTAHOBOYHbLIX NMapaMeTpoB pekoMeHayeTcH
BbIMNOJSTHATb TOMBKO OMNbITHLIM MOSIb30BaTENSAM.

HaxaTb kHonKy <HacTpouka coeanHeHusa> (puc.5). B oTkpbiBleMcA

okHe MeHemkep HacTpoek (puc.6) ycTaHOBUTbL TpebyeMble 3HaYeHUs na-
paMeTpOB CBS3U:

¢ BbI6op TpaHcnopTa — TMn nHTepdenca gns ceasm (RS-485);

¢ COM-nopT — ob6o3HayeHue BupTyanbHoro COM-nopTa [MK, KoTopbIn aB-
TOMaTUYECKM OnpeaenseTca Npu NOAKIIYEHMM K HEMY aganTepa;

¢ CkopocTb o6MeHa — Mo yMOn4aH1o B pacxoqoMepe YCTaHOBIEHO 3Ha-
yeHue 19200 ouT/c.

MeHeaxep HacTpoek &

BeiGop TpaHcnopTa: [RS485 L]

MapaMeTpsl TpaHcNopTa

COM-nopt COMS v |  OxupaHue oteeTa |2000
Cropocte 06MeHa, 6/19200 v | Konuuecteo noeTolq

BaviToeei Taﬁmamlzg
[ Wcnonszoeats DC
MMs ynaneHHoro Komnbwl
OK | MpuMeHuTe |

Puc.6. Bug okHa «MeHemxep HaCTpoOeK».

lMocne 3aBepLUeHNA N3MEHEHNSA HACTPOEK HaxaTb KHOMKY <OK>,
2.1.3. [lna yctaHoBneHus ceasu MK ¢ pacxogomepom HaxaTtb kHomnky <KaHan

cBA3K> BO Bknagke MapameTpbl nporpamMMbl, MMGO KHOMKY fl Ha na-
Henn MEeHI0 OCHOBHOro OkHa nporpammbl « MoHuTop». MNpy yaoayHom 3a-
BEpLUEeHNM orfepauun B CTPOKE COCTOsIHUS «MoHUTOpa» AOSMKHbI Mo-
ABUTbCA coobllieHnsa KaHan cBsisu oTKpbIT 1 KoMaHga BbinoriHeHa
yCMeLlHo.

Mpy OTCYTCTBMU CBSI3U C PACXOAOMEPOM B CTPOKE COCTOSIHUSI OCHOB-

HOro okHa nporpammbl «MoHUTOP» ByAyT MHOMUMPOBATLCS COOOLLEHMS.
Kanan cBsi3u oTkpbIT, [pubop He oTBeuvaer.
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B atom cnyyae cnegyeT 3akpbiTb KaHan CBA3W, MOBTOPHO Haxas
kHonky <Kanan cBs3u>. [lanee crnegyet NpoBepuTb NPaBUIIbHOCTb NOA-
KNYeHus curHanbHbix kabenen k MK n pacxogomepy, a Takke KOppekT-
HOCTb 3HayeHun napameTpoB Agpec, Bbibop TpaHcnopta, COM-noprT,
CkopocTb o6MeHa.

lMocne 4Yero crnegyeT NOBTOPUTL NOMbITKY YCTAHOBIIEHUS CBA3KU C pac-
XOO40MEPOM.

2.2. YTeHune 1 3anuUcCb YCTaHOBOYHbIX NapamMeTpoB

2.2.1. MNocne nporpammHoro nogkntoyeHna MK kK pacxogomepy Bo BCexX BKNaa-
Kax rnaBHOro okHa nporpammbl «MOHUTOP» CTAHOBATCSA aKTUBHbLIMU KHOM-
KW, NO3BOMAIOLME 3anyckaTb NPOLLECC YTEHUS 3HAYEHU U3MePUTENbHbIX
N YCTaHOBOYHbIX MapamMeTpoB pacxogomMepa: <CtapTt uteHusa>, <lpouu-
TaTb Bce>, <YTeHue TeKywmx 3Ha4YeHUn>. Haxatne Ha COOTBETCTBYIO-
LYK KHOMKY NPUBOAUT K OOHOBMNEHUIO 3HAYEHUN NnapamMeTpoB, NHOULMPY-
eMblX BO BKNnagke.

2.2.2. 3anucb B pacxogoMep 3HAYEeHWW YCTAHOBOYHbLIX MapamMeTpoB Mocne ux

penakTMpoBaHMs NPOU3BOANTCS MO HaXaTU KHOMKM ﬂ nMBOo KHOMKMU
<3anucartb>.

NMPUMEYAHWNE. PekomeHayeTcs nocrie 3aBepLUEeHUs 3anucu 3Hade-
HUA NapamMeTpoB BbIMNOMHUTL ONepaumilo UX YTEHUS C LEeNblo NMPOBEPKU
KOPPEKTHOCTM BBOAA OAHHbIX.
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2.3. HacTtpouka napamMeTpoB U3MepeHnsa pacxoaa

YCTaHOBOYHbIE MapamMeTpbl M3MepeHus pacxoda HaxogAaTca BO
Bkrnagke HacTtpomku rnaBHoro okHa nporpammbl «MoHuTOp» B obnactu
HacTpownkun namepeHus pacxoga (puc.7).

Hacrpoiiku uaMmepeHus pacxoaa

KoHcTaHTa punbTpalb _]

Otceuku, %Q
Mo yseieanuu .0 Mo HapaCTaHMIU«U _]

ABTOMAT BLICTROM YCTAHOBKU pacxoaa

BeicTpas ycraHoeka Bkn. vl J

Mopor cpaBaTeiBaHus, %Qmi5
Touka eknoyeHus, %Qmakc|0,0

JawuTa ot Apecesra 5

Puc.7. Bug obnactn «Hactpouku usmepeHus pacxoaa.

HasHaueHus YCTaHOBOYHbIX NapaMeTpoB pacxoaa.

¢ KoHcTaHTa chunbTpa — BpeMsa yCTaHOBMNEHUS curHana (OnmMTenbHOCTb
nepexoaHoro npolecca) Ha Bbixode pacxogomepa. BoamoxkHble 3HauyeHus
napameTpa npuBeneHsl B Tabn.2.

¢ OTtceukn, %Qmakc lNo ybbiBaHuo (Mo HapacTaHUK) — MOPOroBble
3Ha4yeHus pacxofa, HuxKe KOTopbiX (Mpy U3MeHeHun pacxoga B 60nbLuyto
N MEHbLUYKO CTOPOHY COOTBETCTBEHHO) NpekpawaeTca HakornmeHne obb-
eMa u Bbldaya MMNynbCOB Ha yHMBepcanbHOM Bbixoae. Mpn aToM nHau-
umpyeTcs HyneBoe 3HadeHue pacxoga. HewrtatHble cutyauum (HC) He
domKkcupyroTcs.

B pacxogomepe peBepCMBHOIO MCMOSHEHUS OTCeYkn cpabatbiBatoT
Kak npv NOMNOXUTENbHOM, Tak U NpU oTpuuaTenbHOM HanpasfieHnn NoTo-
ka. CurHan HanpaBfeHus NoToka Takke U3MEHSETCH C y4eTOM YCTaHOB-
NEHHbIX OTCEYEK.

Mpn BbINYCKE M3 NPOU3BOACTBA ANSA KaXOOW U3 OTCEYeK yCTaHaBnu-
BaeTCs TUMNOBOE 3Ha4YyeHne, npuBegeHHoe B Tabn.A.4 npunoxexus A.

O6nactb ABTOMAaT ObICTPOM YCTAaHOBKMU pacxopa COOepXuUT napa-
METPbl, NO3BONSAIOLNE M3MEHSTb HACTPOWKM anroputma ObICTpon ycTa-
HOBKMW pacxofa npu ero pe3koM U3MeHEHWUMN.

¢ BbicTpas yctaHOBKa — BKMOYEHUE/OTKNIOYEHME anroputma 6GbiCcTpon
YCTaHOBKM;

+ lMopor cpabartbiBaHnA, %QMaKc — pa3HOCTb pacxodoB B NPOLEHTax oT
MaKCUMarnbHOro, CUrHanuManpyrLwas o Heo6xoaAMMOCTUN BKITHOYEHUS anro-
puTMa BbICTPOM YCTAaHOBKM pacxoaa.

¢ Touka BKno4veHus, YoQmMakc — 3HauyeHne pacxoda B NpoLeHTax oT Mak-
CMManbHOro, Bbile KOToporo byaeTt pabotatb anropuTm;
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¢+ 3awmTa oT Apebdesra — BpeMs, B Te4EHNE KOTOPOro AOSMKHO MPOUCX0-
AnTb cpabaTbiBaHMe anropuytMma. YKasblBaeTCs B YCMOBHbIX e€AuHuuax,
ogHa eguHuua cootsetcTByeT 1/10 cekyHAbl.
Mpwn BbINYCKE M3 NPON3BOACTBA YCTaHaABIMBAETCHA 3HAYEHNE KOHCTaH-
Tbl ounbTpa curHana pacxoga paBHOe 6 M BKMOYaAETCs anroputm ycra-
HOBKM pacxofa C TUNOBbIMK 3Ha4YeHMs M1 napameTpoB. CnpaBoyHoe Bpe-
Msi peakuum npubopa Ha M3MEHEeHMe pacxoda Npu pasnnyHbIX KOMOWHa-
LUMAX napamMeTpoB ykasaHo B Tabn.2.

Tabnuua 2
KoHcTaHTa dunbtpa Bpems ycTaHOBRNEHUSA 3Ha4YeHUs pacxoaa, ¢
curHana pacxopga ANropuTM BKITHOYEH ANTropuTM OTKITHOYEH

0 1 1,5
1 2 3

2 3 6

3 5 12
4 6 24
5 6 48
6 6 96
7 7 192
8 8 384

Mo Bonpocam BbiGopa napamMeTpoB UnbTPa U anropMTma yCTaHOBKM
pacxofa obpalwaTbCs K U3roTOBUTENHO.

O6nactb HacTtpounku onpeneneHnsa nycton Tpybbl CooepXuT ycta-
HOBOYHbIE NMapameTpbl Npu paboTe C XUOKOCTAMM, OTAIMYHBIMU MO 3EK-
TPMYECKOWN NPOBOAMMOCTM OT BOAONPOBOAHOM BOAbI.

PekomeHOyeTCcs NMPOBECTM KOPPEKLUMIO 3HAYeHus1 nopora cpabaTbiBa-
HuA kpuTepusa «fMycTasa Tpy6a» no cneaylollein MeToauke:

- yb6eanTtbes, 4To TpybonpoBoa LENUKOM 3arofiHeH U3MepSIEMOW XKUAKO-
CTbIO;

- BO Bkrnagke Hactpounku onpegeneHusi nyctom Tpyobl (puc.8) npountatb
3HayeHus1 napameTpoB ITanoHHbIM kKog MT (Hanpumep, 75 yCNOBHbIX
eanHny) n Tekywmn kog, (Hanpumep, 25 yCrnoBHbIX €auHULY);

Hacrtpoiiku onpeaeneHus NYcrou Tpyeul

BrnwueHue npomepa |BblKl’IA v I __'
Mopor MT, % 67 4]
Tekywuri koa 25

31anoHHbIl koa MT P5 I

Puc.8. Bug obnactu «Hactpomnku onpeaeneHmsa nycton Tpyobi».

- paccumTaTb HOBOE NMOPOroBOE 3HAYEeHME curHana ansg u3MepsaemMon Xua-
KOCTM rno oopmyne:

Ky +0,5-(Ky —Kq)

Ic]

M -100%,
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rae 1 — HOBOe NOPOroBoe 3HavYeHMe curHana Ha nycTtom TpybonpoBo-
e B nNpoueHTax;
Ks — aTanoHHoe (kanmbpoBOYHOE) 3HAYEHME 30HOUPYHOLLEro CUr-
Hana (3HayeHue napameTpa JTanoHHbIN Ko MNT);

Kr — Tekywee (M3MepeHHOe) NoporoBoe 3HavyeHue curHana (3Ha-
YyeHne napameTpa TeKywmmn Kon);

- 3anucaTb paccyMTaHHoe no oopmMmyrie HOBOE NOPOroBoe 3Ha4YeHue curHa-
na Ha nyctom Tpybonposoae ons napametpa Mopor MT, %.

2.4. HacTtpouka napamMeTpoB YHUBepcCalribHbIX BbIXO40B

2.4.1. YcTaHOBOYHble NapameTpbl YHUBeEpPCasnbHbIX BbIXOAOB HaxoOAaTCs BO
Bknagke MNMepudpepusa rmaBHoro okHa nporpammbl «MoHUTOpP» B obnacTtu
HacTpounku yHuBepcanbHbIX BbIxoaoB (puc.9).

HacTpoiiku yHusepcanbHbIX BHXOAOB

HHueepcansHeii BeixoA 1 l YuueepcansHeii eexoa ¢ 4| P l

Tun ebixona

® OTkNYeH
(" Noruueckur
(" MMNYnbCHbI
(" YacTtoTHeIi| O

AKTUBHBIM YPOE
® "Huzkuir"
(" "Bbicokui"

_3enucars |

Puc.9. Bug o6nactn «Hactpouku yHuBepcanbHbIX BbIXOA0BY.

TKNOMEH

HacTponku oTCTYTCTBYIO

Bknagkn YHuBepcanbHbI Bbixog 1 1 YHuBepcanbHbIA Bbixog, 2
UMEKT OOMHAKOBYK CTPYKTYPY W cOAepXaT YCTaHOBOYHblE MapamMeTpbl
yHuBepcanbHblX BbixogoB Ne1 n Ne2 cootBeTcTBeHHO. [1pn 9TOM 4YacTb
YCTAHOBOYHbIX MapamMeTpoB pacrnonaraeTcs BO BOXEHHOW (OOMNOSHU-
TEeNbHOW) BKNagke, HAMMEHOBAHME N COOAEPKMMOE KOTOPOM N3MEHSIETCA B
COOTBETCTBUU C YCTAHOBIMEHHbIM PEXnMOM paboTbl BbIxoaa.

Pexum paboTbl yHuBepcanbHoro Bbixoga (YacToTHbin, AMnynbc-
HbIX, Jlornyeckun) sagaetcsa B obnactu Tun Bbixoaa. [Ansa aToro crneay-
eT yCTaHOBWUTb MepeknoyaTens nepeq TpebyembiM HauMeHoBaHMeM pe-
XMMa 1 HaxaTb KHOMKY <3anucaTtb>.

2.4.2. B 4actoTHOM pexume (ycTaHOBIeHO 3HayeHue Tun Bbixoga YacTtoT-
HbIA) Ha YyHMBEpPCanbHbIN BbIXO4 MNOCTYNaeT MMMyNbCHas nocnenoBa-
TENbHOCTb TUMNA «MeaHapP» CO CKBaXKHOCTbI 2 N HOPMUPOBAHHBLIM BECOM
nMmnynsca. Yactota cnegoBaHus MMMyNbLCOB NponopuuoHansHa cpegHe-
My OGBEMHOMY pacxony, M3MepeHHOMY B TeveHune npegblaywmx 80 mc.
MpenenbHas yactota — 500 Iy,

Mpn paboTe B 4aCTOTHOM pexunme 3agaloTcs 3Ha4YeHUs napameTpoB:
KoHcTaHTa npeobpasoBaHus (umn/n), MakcumanbHas 4YactoTta (na-
Henb YacToTHbIN BbIxoA) 1 ypoBeHb curHana (Huskuu, Beicokun) B 06-
nactn AKTUBHbIN ypoBeHb (punc.10).
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Hacrpoiiku yHuBepcanbHbIX BHXOAOB

YnueepcansHei 8bxon 1 | YnusepcansHsii esxonZ 4 | ¥ |

Tun eeixoaa < K
S d
" OrtknioueH | ¢ OHCTaHTa npeotpasoeaHn{40,000(
( Morvueckui 3 MakcuMansHas yactota 500
(  MMnynecHbl .o
® YacToTHei| 3
AKTUBHBIN ypoe & | CBA3k
® "Huskuir" | & | (@ Pacxoanomoaynio
(" "Beicokuit" | 3 | (" PacxoanpaMoit
(" Pacxon oBpaTHbIn

Puc.10. Bua Bknagkn «YHMBepcasnbHbIM Bbixoa 1» NpyU yCTaHOBMIEHHOM 3Haye-
HUM «Tun BbIXxoga YacTOTHLINY.

YcTaHOBOYHbIE NapaMeTpbl BO BkNaake YacTOTHbIM BbIXoA.

¢+ KoHcTaHTa npeobGpasoBaHua. 10 ymonyaHuio Npu BbiNycke pacxodo-
MEepOB 13 NPOU3BOACTBA ANSA YHMBepcarnbHoro Bbixoga Ne1 yctaHaBnuea-
€TCS YaCTOTHbIN pexnm paboTbl 1 3HavyeHne napameTpa KoHcTtaHTa npe-
obpasoBaHus, ykazaHHoe B [MpunoxeHun A (MOXeT ycTaHaBnmBaTbCH B
npegenax ot 0,0001 go 9999 mumn/n).

,D,J'Iﬂ onpeneneHnsa 3Ha4vYeHusa napameTpa KoHcTaHTa npeoGpasoBa-
HUA C YY4ETOM MaKCMMarbHOro 3HayeHus pacxoga B Tpybonposoae, rae
6yOeT ycTaHaBnMBaTbLCA PacxodoMep, a Takke YaCTOTHLIX CBOMCTB Mpu-
eMHM1Ka UMMNYMbCHOrO CUrHana MoXHO BOCMOMb30BaTbCS (DOPMYIIOii:
36-F 1,8-10°

maKc QMaKC “Ty

roe Quake — MakCMManbHbIA 3KCNyaTauMOHHbIA pacxod B Tpybonposoae,
3/
M3/

KoHcTaHTa npeobpasomHmna< [umn/n],

F — MakcuManbHO JonycTuMas Ans npueMHuKa 4actota crefoBaHus UM-
NynbCOB Ha BbIxoAe pacxoaomepa, I'u;

™= 0,5-Tn — MUHMMAanbHO AonycTMMas Ans NpUemMHVKa OAnUTenbHOCTb UM-
MynbCOB pacxoJomMepa, Mc;
Ty — Nepvoa cnegoBaHMsA MMMNYNLCOB Ha BbIXOAE pacxogomepa, Mc.

HasHadeHue Bbixoga B YaCTOTHOM pexunme 3agaeTcst yCTaHOBKaMU B
obnacTtn CBA3b.

¢ Pacxog no mopgynio — vMMMynbcHas NocrneaoBaTerlbHOCTb C YacTOTOM
crnenoBaHusi, NPOMOPUMOHArNbHOMW M3MEPEHHOMY 3HaYeHUK pacxoaa,
dopmupyeTcs Ha Bbixode npv nobomM HanpasBneHun noToka.

¢ Pacxop npsimon — nMmnynbCcHasa nocrenoBaTeribHOCTb C YacTOTOM crie-
A0BaHuWs, NPONopLMOHanbHON N3MEPEHHOMY 3HAYeHUIO pacxoaa, hopmu-
pyeTcs Ha BbIXo4e TOSbKO NpU NPAMOM HanpasfieHUn NoTOKa.

¢ Pacxop oGpatHbI — MMNynbCHasi MOCrefoBaTeNbHOCTb C 4acTOTOM
CrefjoBaHusi, MpPOMOPLMOHaNbHOW M3MEPEHHOMY 3HA4YeHMI0 pacxoaa,
dopMupyeTCcsi Ha BbIXOA4E TOMbKO Npy 06paTHOM HarnpaBneHUn NoTokKa.
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Takke 3agaloTca 3HaYeHUs cneayoLwwmnx napameTpoB.

¢ MakcumanbHas YacToTa — YyacToTa, COOTBETCTBYHOLLAA MakCUMalbHOMY
pacxony B AaHHOM Tpy6onposoae. [NpeBbilleHne Ha BbiXode 3HaYeHUs
napameTpa MakcumanbHas 4YacToTa OMarHoCTUpyeTcs B pacxogomepe
Kak HewTaTHas cuTyauus, T.e. 3afaHHOe AN OaHHOro Bbixoda 3HayeHue
KOHCTaHTbl Npeobpa3oBaHMs HEKOPPEKTHO.

¢ AKTMBHbIN YpPOBEeHb — 3TO YpoBeHb curHana (Bbicokun nnn Huskumn),
COOTBETCTBYHOLUMN HaNMYMio WUMNynbca. JnekTpuveckne napameTpbl
ypoBHeEN curHana npmseneHsl B NpunoxeHnn B yacTtu | HacTosLwero py-
KOBOACTBA.

2.4.3. B nmnynbCHOM pexume (yCTaHOBIeHO 3HayeHve Tun Bbixoaa UMnynb-
CHbIN) BbIXOAbl MOTYT UCMOMb30BaTbCA ANA BblBOAA pe3ynbTaToB U3Me-
peHna B BuAe WMMNYMbCHOM MNOCHeAoBaTeNbHOCTM TUNA «MeaHgp» Cco
CKBaXXHOCTbO 2 1 HOPMUPOBAHHLIM BECOM UMIMYSbCOB.

B nmnynbcHOM pexunme paboTbl B TEYEHME CEKYHAOBI HA BbIXO4 MOCTY-
naeT nadka MMNynbCOB, KONIMYECTBO KOTOPbLIX C y4eTOM Beca umnynbca
COOTBETCTBYET 0O6bEMY, N3MEPEHHOMY 3a NpeablayLLyto cekyHay. Makcu-
MarnbHasa YactoTa crefoBaHNa MMMNYMbCOB, KaK U B YaCTOTHOM pexume,
He npesblwaeT 500 Iy,

[MapameTpbl HACTPONKN BLIXOAOB OS5 UMMYNLCHOIO pexuma paboTbl
HaxogaTcsa BO BKragke UMnynbcHbIK Bbixoa (puc.11).

HacTpoiiku yHusepcanbHbX BHXOA0B

YHusepcantHbi Bex0A 1 | YHueepcansHeii Bbixon £ 4 I 4 I

Tun Bbixona ——
S Drinouen g KOHCTaHTanpeoﬁpasoeav—cuﬁqglooo[
>
floruyecku 3 [Mepuod UMNYNLCOB, MC 1
@ |  {f
" YacToThe 3 MakcuMansHas yactota 10000
b =
AKTUBHBIN ypoE 2 | CBASH
® "Huzkuii" | = | @ OBvemnoMoayno
% ~ c
(" "Buicokuin" 2 | C Otwemnpsmoi
I —— | ( OBbvemoBpaTHbIN

Puc.11. Bug Bknagkm «YHMBepcanbHbIM BbiXxoa 1» npu yCTaHOBMEHHOM 3Hauye-
HuM «Tun Bbixoga UMNynbCHbINY.

Mpn paboTe B MMMNYNbCHOM pexuMme 3a4atoTca 3Ha4YeHUs napamMeTpoB
Mepuoa nmnynbcoB, KoHcTaHTa npeobpa3oBaHusi (BO3MOXEH pacyeT
3Ha4yeHus Nno Tou Xe hopmyne, YTO 1 ANs1 YHAaCTOTHOMO pexuma), a Takke
AKTUBHbIN YPOBEHb.

¢ lMepnoa mMnynbCcoB — Nepuno CredoBaHna MMMNYNbCOB B Nayvke; MOXeT
ObITb 3agaHO 3Ha4veHue ot 2 go 1000 mc, T.e. YyacToTa crnefoBaHUA UM-
nynecoB ot 500 go 1 Nu.

15

// B3/ET



HasHauyeHne BbIxoga B UMMNYNbCHOM peXMMe 3a4aeTcs yCTaHOBKaMu
B obnactu CBA3b.

¢ O6bem no mMoaynk — UMMYFbCbl, KOMMYECTBO KOTOPbLIX NPONOPLMOHanb-
HO M3MEpPEHHOMY 3Ha4yeHuto obbema, MoCTynalT Ha BbIXoA Npu ntobom
HanpaeneHun NoToKa.

¢ O6BLeM NpsiMOM — MMMYINbCbI, KONMMYECTBO KOTOPbIX MPOMNOPLIMOHANbLHO
N3MepeHHOMY 3HayYeHuto 06beMa, NOCTyNnatT Ha BbIXOA TONbKO MpW Npsi-
MOM HanpaeneHUn NoToKa.

¢ O6bem obpaTHbIA — MMMNYNbCbI, KONMYECTBO KOTOPbIX NPONOPLIMOHANbLHO
N3MepeHHOMY 3Ha4yeHuto obbema, NMoCTynatT Ha BbIXOA TONbKO Npu 00-
paTHOM HanpaeneHMN NOTOoKa.

2.4.4. B nornyeckom pexunme (yctaHoBneHo 3HadyeHve Tun Bbixoaa Jlornye-
CKUM) Ha BbIXOAE Hanuyuio cobbiTusA (UnuM ero onpegeneHHoOMy COCTOosSA-
HWIO) COOTBETCTBYET OOWH YPOBEHb 3rIeKTPUYECKOro curHana, a oTCyT-
CTBUIO COOBITUSA (NN NHOMY €ro COCTOSIHUIO) — APYrov YPOBEHb CUrHana.

MapameTpbl HAaCTPOWKM BbIXOO4OB AN JIOTMYECKOro pexmma paboTbl
HaxoaAaTcsa BO Bknagke Jlornyeckum Bbixoa (puc.12).

I'IporpaMMHo ana J1Iorm4eckoro pexmma 3agaetcd ero Ha3Ha4d4eHue u
3Ha4YeHune napameTpa AKTUBHbIN YPOBEHb.

HacTpoiiku yHuBepcanbHLIX BHXOA0B

HSHueepcantHuiM BeX0A 1 | YuueepcansHelii Beixoa 24 l > ]

Tun BeIXOAa
B OrxmcﬁleH g [fCosbiTne
@ fMoruueckul o | @ aTHOE HanpaenNeHue Nol
® [foryueckui 3 | @ 06
C MmnynecHel = | C Owuéka Q> QMakc
(" YactotHewt = | (C [MoBas owubka
5 e | O lNycraa Tpyca
AxTueHIM ypoe @ | 1 'Y d
G "Husmg? = | (C O6pHanpae.noTokaans Ten
(" "Beicokuit” | 2 (" Pnar Hanuuua nuTaHus ("Bel
TuHepuMu NoToKa, JU _J

Puc.12. Bug Bknagkm «YHMBepcanbHbIU Bbixon 1» npy yCTaHOBJIEHHOM 3Have-
HuM «Tun BbIxoaa Jlornyeckumn».

HasHadeHune Bbixoa4a B fIOrMY4eCKOM pexnme 3agaeTcs yCTaHOBKaMu B
obnactu CobbiTUe.

¢+ O6paTHOe HamnpaBrieHue NoToKa — YPOBEHb CUrHana Ha BbIXxoade u3me-
HseTca 6e3 3a4epXKKu Npu N3MEHEHUN HanpaBneHus NoToka B Tpybonpo-
BOJE.

¢ Ownbka Q > QMaKc — ypoBEHb CUrHanNa Ha BbIXO4e U3MEHUTCH, eCrin U3-
MepeHHOoe 3HayeHne pacxoda npeBbicUT 3HadYeHne Qwakc ANA AgaHHoro DN
pacxogomepa.

¢ Jlio6asa owmnbka — ypoBeHb CUrHana Ha BbIXOAE M3MEHUTCS MpU BO3HUK-
HOBEHMM NoBON HELLUTATHON CUTyaumn, AnarHoCTUpyemMon npmbopom.
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L4 nyCTaﬂ pr6a — YpPOBE€Hb CUrHaria Ha BbiIXogae U3MEeHUTCA, €CJTN BKITKOYEH-
HbIN anropuTmMm oripeageneHnsa 3anoJiHeHnA pr60I'IpOBOﬂ,a curHanunsunpyet
O ero HenoJ1HOM 3anoJIHEeHUN.

¢ O6p. HanpaB. NOTOKa ANA Tensoy4vyeta — U3MEHEHNE YPOBHS CUrHana Ha
BbIXo4e Npou3ongeT TOJSIbKO, eCrnv ANUTENbHOCTb BPEMEHU U3MEHEHUS
HanpaBneHus NoToKa NpPeBbICUT 3alaHHOe BPEMS UHEpPUUN; 3Ha4YeHue na-
pameTtpa T MHepLUMU NOTOKa MOXET OblTb YCTAaHOBMEHO B AnanasoHe OT
0 go 60 MUHYT; 3HavyeHne napameTpa AKTUBHbIN YPOBEHb COOTBETCTBY-
eT NPSIMOMY HanpasSieHMIO MOTOKA.

¢ ®nar Hanuuua nutaHua (“BbICOKMIW”) — NpU HaNUUUKU HanpsHKeHUsa nu-
TaHus Ha BbIxoge popmmpyeTca BbICOKUMI ypoBeHb curHana, npu Hanps-
XEHUN NMUTaHUA HUXKe SONYCTUMOro HanpsiKeHUe Ha BbIXo4e OTCYTCTBYeT.

2.4.5. B pacxogomepe rnpegycMoTpeHa BO3MOXHOCTb NpoBepkn paboTocnocob-
HOCTU YHMBepCarbHbIX BbIXOAOB B 4aCTOTHOM peXume. YCTaHOBOYHbIE
napameTpbl ANd nNpoBeeHUs TeCTUPOBaHMSA HaxoaAaTca BO Bknagke TecT
BbIXooB, (puc.13), nepexoq K KOTOPOW NPON3BOANTCS HaXKaTUEM KHOIKM

[*]
HacTpoiiku yHUBEpCanbHHX BHX0OAOB

YuueepcankHeli Beixoa 2 1 €CT BEIXOO0B | Llﬂ

TecT YacTOTHbLIX BEXOO0E

Tect Bbl](ﬂﬂ J F1, 0.0
F2, ru/0.0 )

Puc.13. Bug Bknagku «TecT BbIXOo4oBY.

3apaBaemagq TectoBas vactota F1 n F2 gna oboux yHMBepcarbHbIX
BbIXOOB HE OO0SMKHa npesblwaTb 3HaveHna 500 My,

Mocne 3anycka npouenypbl TectupoBaHus (Tect BKn.) KHOMKOWM _J
cnefyeT U3MepuUTb YacTOTy Ha YHMBEpPCaribHbIX BbIXO4AX C MOMOLLBIO Ya-
cToTomepa.

NMPUMEYAHUME. Ons KOpPpPEeKTHOro U3aMepeHus 4acToTbl yHMBEpCanb-
Hble BbIXOAbl OOMKHbI ObiTb NepeBeAeHbl B aKTUBHbIA pexumM paboTbl (CM.
YacTb | HACTOSALLEro PYKOBOACTBA).
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2.5. HacTtponka napameTpoB CBA3U C NPUOOPOM

[Ana mnameHeHna HacTpoek cBs3n pacxogomepa u 1K B obnactu
Hactpownkun cBasu Bo Bknagke Hactpomku (puc.14) moryTt ObiTb ycTa-

HOBJ1EHbI Crneayrlwmne napam

eTpbl:

+ CeTeBoM agpec — uernoe yucrno ot 1 go 247;

+ 3apepxka RTS — 3agepxka
¢ CKopoCTb — CKOPOCTb 0bMme

oTBeTa no RS-nHtepdency, mc;
Ha B ceTu (no ymonyanuio — 19200 60p);

+ M/6 3apepxka — mexbanToBasi 3agepxka, Mc;

+ lNpoTokon — ceTeBon NPOTO

kon (no ymon4yanuto — RTU ModBus).

Hacrpoiiku cBa3u

CeTeeol agpec
Janepxka RTS,
CkopocTts, 6oa

1
50

19200 =

M/6 sanepxixa, r14 _J

MpoTokon

RTUModB v | |

Puc.14. Bng o6nactu «Hactpomnku cBsa3un».

I'Ip|/| HaXaThn Ha KHOMKY

<COpoc HacTpoeK CBA3N NO YMONTYaAHUIO>

BOCCTAaHaBITMBaAOTCA 3aBOA4CKMe HaCTpOVIKM CBA3MN.

BHUMAHME! lNpu usmeHeHuu 3Ha4yeHul napamempoe «Cemeeoli
adpec» u «Ckopocmb» 80 eKknadke «Hacmpoliku cesizu» Heobxodu-
Mo npodybnupoeamb 3mu HacmpolUku eo eknadke «llapamempbl

npozpammai».
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2.6. Hactpounka napameTpoB MHAUKaTOpa

HacTtponku oTtobpakaembix napameTpoB Ha Aucrnnee pacxogomepa
ncrnonHeHnn SPCB-5XXX copgepxatca Bo Bknagke UnamkaTtop, (puc.15).

M3M9p9HM9| HaCTpOHKM‘ Mepugepus ViHaukaTop lApxu9b|| KoHTponeHas MqupMEluMﬂ| Mapare 4 ] ’

Bu6op napameTpoB aAns uHAUKaAUUU Hacrtpoiiku uHaukauuu
[V Mokazeieats TekywMi pacxon Mepuoa uHaUKaumu, cex 3
EavHuue oToBpakeHus pa ABTONPOKpYTKa NapaMeTpoe  |oa v
® afMuH °
C m3juac OTCeyka No UHAUKATOPY, /oOMarIU,U
KoHTpacT uHaukaTopa 32
[V Mokazeisats CYMapHbIi 06eM P P
[v' Mokaseieats 06BeM NPAMOro N A3bIK MEHK Pyccku v
[v Mokaseieats 06beM o6paTHOro
EauHuUb 0TOBpaxkeHus 06
® M3
(" AUTpHI

2
v
2
2
v

MokasbiBaTte BPEMA HaPaBoTKU
Moka3sbiBaTh KANUBPOBOUHLIE KO3ddUUU
MokasbiBate ko3 duumeHTh Ki
MokazsieaTte K/C Npowueku U 6a3el napaMe
MokasbiBaTe TEKYWYK AATY U BPEMS

Puc.15. Bua Bknagku «AHaukaTop».

BkntoyeHue/oTknoueHne oTtobpaxeHuss Tpebyembix napameTpos
OCYLLIECTBSAETCA YCTaHOBKOW prnaxkka B COOTBETCTBYIOLLEN CTPOKE Crnuc-
ka B obnactn Bblibop napameTpoB AN MHAUKALUK

HasHaueHne napameTtpoB obnactu Bbibop napameTpoB Ans UHAM-
Kauum.

¢ MokasbiBaTb TeKyLUN pacxon — oTobpakeHne TekyLero namepsaemMoro
pacxoga. [ononHuUTenbsHO MOXHO BbibpaTb pasMepHOCTb WHOUKaUUK
n/MuH nnn m3/yac.

¢ lNoka3biBaTb CyMMapHbIM 06beM — oTobpaxxeHne cymmapHoro obbe-
Ma.

¢ MokasbiBaTb 06BLEM NPSAMOro NOoToka — oTobpaxxeHne obbema npsimMo-
ro HanpaBneHUsi NoToKa.

+ lNokasbiBaTb 06bEeM OOpaTHOro NOToka — oTobpaxeHne obvema 06-
paTHOro HanpaBneHuss NoToka. [LononHUTENbHO MOXHO BblOpaTb pas3mep-
HOCTb UHAMKaLUM 0O LEMOB NUTPbLI UMK MS.

+ lMNMoka3biBaTb BpeMsa HapaboTkn — oTobpaxxeHne obuiero BpemeHu pa-
6oTbI npnbopa.

¢ lMNMoka3biBaTb KannbpoBo4Hble Ko3adhduumeHTbl K, P — oTobpaxkeHue
MeTponoruyecknx koapduumentos K n P. MHONUMPYOTCA TONBKO KO3M-
PULMEHTBI NCNOSb3YeMOoro AnanasoHa.

+ MNokasbiBatb ko3dcpuumeHTtbl KP1, KP2 — otobpaxeHne napameTpa
KoHcTaHTa npeobGpa3oBaHuA 4719 NEPBOro M BTOPOro YHMBEPCANbHOIO
BbIXOAa.
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+ MokasbiBatb K/C npowmBKu 1 6a3bl napamMeTpoB — OTOOpaKeHne KOH-
TponbHbIX cymm 1O 1 6a3bl HacTpoek npubopa.

MapameTpbl rpynnbl HAacTpoOnKku nHankaumu.

¢ Mepvoa vHAuKauum — nepuog BpPEMEHU LMKINYECKOrO OTODOpaKeHus
napamMeTpoB Ha UHAMKaToOpe, yCcTaHaBnmBaeTcsa B AnanasoHe oT 1 go 100
CEeKyHa.

¢ ABTONpPOKpPYTKa NapameTPoOB — PEXMUM LIMKINYECKOro 0ToBpaxeHus na-
paMeTpOoB Ha MHAOMKATOpE.

¢ OTceuka no nHaukaTopy, %eQmakc — rpaHu4Hoe oTobpakaemoe 3Have-
HMe pacxoda B NpoueHTax OT MaKCMMarnbHOro, HuXe KoToporo oyaer
oToGpaxaTbCsa HyneBoe 3HayeHue, a HakonneHne obbema 1 Bblgava UM-
nynbCOB NPOAOIIKAOTCS.

+ KoHTpacT mHOukKaTopa — KOHTPACTHOCTb OTOBpaXXeHns CMMBOSOB, W3-
MeHsieTcsa B npegenax ot 8 Ao 40 yCrnoBHbIX eAUHULL.

¢ FA3bIK MeHI — A3blIK oTOBpakaeMoro mMeHio — Pycckuin unn AHrnuvmn-
CKUM.

2.7. OTOOpaxxeHMe namepsemMbiX napamMeTposB

Tekywme 3HayeHUs U3MepsaeMblX MapameTpoB OToOpaxarTca BO
BKknagke U3mepeHust OCHOBHOIo okHa rnporpammsl «MoHuTOp» B obnactu
Tekywue 3HayveHus. [Nocne 3anycka nporpammbl «MoHUTOp» OTOGpaxa-
IOTCSl HyNEBbIE 3HaYeHUs n3MepsieMblx napameTpoB (puc.16). [ns Hayana
WHOMKaAUMN TEKYLMX N3MEPEHHbIX 3HAaYeHUN HeOobXOoAMMO HaXkaTb KHOIMKY
<CTapT YTeHus>.

WamepeHus ‘Hacrpomxu| Nepudepus | Muaukatop | Apxuesl | KonTponsHas ungopmauus | Mapame ¢ | »
CepuiiHbii Homl Nuamerp. M44U

CocrosHue pacxoaomepa

Ouwubku
O Ouwueka pexuma (paspyweHue 6assl napam

(O HekoppekTHas onopa
Tekymue 3HaueHUs @ ar>Qrexc
Pacxon MQKCMMaﬂbI»IU,UUU ; n/MMp{U,OUO M3/ (O Owwtka erixoaa 2
Pacxon Tekywmit IU,UUD ,n/MMn—{O,DUD M3fy Q 0”’“6"(3 gbixona 1

O Yeronumesiit sawkan

) OuwwubkanamMaTtu
Tngmee BpemMa U aata 01/01/70 00:00:00 O ﬂgcraa TpyGa

) Huzakoe Hanp-e NUTaHWUs
Bpemsa HapaBoTku, 4 0,00 () Het Hynesoro noTeHuuana
c L (O Bozneicreue MarHUTOM

YMMEpPHLI 06BEM, M3 0,000000

() 3arpssHeHue 3neKTPOaoE

O6veM e npaMoM Hanp., M3 |0,000000 C
OCTOosSHUEe npuéopa

O6vem B o6paTHoM Hanp., M3 |0,000000
Bpemsa sozaenicteus MﬁerdU,UO

MHuumanuzaums

Hert Il

KoHTponsHas cyMma I'IdUXU
KoHTponeHaa cymma 6540)(0

BeixoaHas yactota 481, My 10,000 Pexum pasoTsl CEPBUC

BeixoaHas yactota 982, My |0.000 Hanpaenenue Mpavon
Hanpas.e 1.y. Mpamoit
NuanazoH Maneiri
BHewHui anpec Het [U_

Puc.16. Bua Bknagkn «M3amepeHus».
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MapameTpbl B o6nactn Tekywme 3Ha4YeHUsA.

¢ Pacxon makcumanbHbIM — MakCMMarnbHbIi OObEMHBIN pacxon, 3Hade-
HWe 3anucbiBaeTcs B NamMsTb pacxogomepa Mnpu BbiMycke M3 Mpou3BOa-
CTBa B COOTBETCTBMM CO 3HayeHMem DN nepBuYHOro npeobpasoBartens
(n/MuH, M3/4).

¢ Pacxop TeKkywmi — o6bEMHbIN pacxon npu noGom HanpasreHMn NoToka
(n/MuH, M3/4).

+ Bpemsa HapaboTKu — NpogormknTenbHOCTb paboTbl pacxogomepa (4).

¢ CymmapHbIM 06bem — anrebpanyeckas cymma (C y4eTOM 3HaKa) 3Ha4e-
HUI o6beMa Npu NPSIMOM 1 06paTHOM HanpasneHuy noToka (m3).

¢ O6bemM B npAMOM Hanp. — o6bemM Npy NPsSIMOM HanpaBfieHUU MOToKa,
YYUTbIBAETCS CO 3HAKOM Mrtoc (M3).

¢ Obbem B o6paTHOM Hanp. — 06beM Npu 06paTHOM HanpaBfeHUN NOTO-
Ka, YYUTbIBAETCA CO 3HAKOM MUHYC (M3).

+ BbixogHas yactota YB1 (YB2) — yactoTa Ha yHMBepcarnbHOM Bbixoae 1
N yHMBepcarnbHoM Bbixoge 2 (I'u).

MHguumpyemble napameTpbl obnactn CocTtosiHMe pacxogomepa B
rpynne CoctosiHue npubopa.

¢ MHuumanusaumsa — crteneHb rotToBHOCTU npubopa k pabote. B crnyyae
oTobpaxeHus cnmBosoB, oTin4yHbix oT Bece OK, npnbop Heobxoanmo oT-
NnpaBuUTb HA PEMOHT.

¢ KoHTponbHas cymma NO — koHTponbHas cymma 10 pacxogomepa.

¢ KoHTponbHas cymma 6a3bl — KOHTpPOSbHasA cymma 6a3bl HaCTPOEYHbIX
napamMmeTpoB npubopa.

¢ Pexxum paboTbl — TeKyLLM pexnm paboTbl npubopa.

¢ HanpaBneHue — HanpaBneHuMe MOTOKa KOHTPONMUPYEMOW XWOKOCTU B
Tpybonposoae.

¢ Hanpas. B T.y. — HanpaBreHne NOToka KOHTPONMPYEMOWN XUOKOCTU B
TpybonpoBoae C y4eTOM BPEMEHU NHEPLINN.

¢ [Ounana3oH — gmanasoH uamepsemoro pacxoga (bonbwown, CpegHun
unn Manbin).

21

// B3/ET



2.8. OToOpaxxeHMe MeTpOoJIOrM4YecKux napameTpoB

[MpocMOTP OCHOBHBLIX METPOSIOrMYEeCKUX W YacTu PYHKUMOHAamNbHbIX
napameTpoB npubopa Bo3MOxeH BO Bkrnagke KoHTponbHasi nHdopma-
ums (pnc.17).

KOHTpoAbHaRA UHPOPMAaUWA l

lpoyurares BCce I

Cepu“"H“ HOMeEp I 1254217 nuameﬂrp' MM I w JranoHHbie ONOpHbBIE YpOBHU

Ipanuub: auanasonos, ZQmakc Bepisa onopa 11 762378

|0.00 (10000 [10000 — [100.00 [100,00 —[100,00 Chewerme 131

Manwiii pacxog Cpeanuni pacxoa boabwon pacxoa Texyuue onopHuie YpoBHU
K0+ [0,4000000 K1+ [0,4000000 K2+ [0,4000000 Bepwnaonopa  [1762378

PO P1 P2

+[0,0000000 +[0,0000000 +0,0000000 s T
ko- [0,4000000 K1- [0,4000000 k2- |0,4000000
Po- [0,0000000 P1- [0,0000000 P2- [0,0000000 Conporussetme xarymex
R ucxoaHoe, Om I294—

WHoopmauun o aefcTeuax noab3osarens

R Texywee, Om W
Konuyectso nepexoaos & pesxum ''Cepeuc’ I 1
Konuyecteo nepexoaos & pexum 'Toeepka' I 1
KonuyecTso 3amucest B CEpBUCHOM XypHane | 17
KonuyecTso 3anuceit B NOBEPOYHOM B XYpHane I 17

Muoopmauuu O NporpaMMHOM ofecneveHuu

KOHTpOAbHaA cymMma UCNONHAEMOro Koaa 0xCAS3

Puc.17. Bua Bknagkn «KoHTponbHas uHcopmaums».

B obnactn MpaHuubl aMana3oHoB, %Qmakc otobpaxatoTca ycTa-
HOBIEHHbIE B pacxo4omMepe Ouanas3oHbl pacxoda B MpoOLEeHTax OT ero
MaKkCuManbHOro 3Ha4veHus. 1 nanee — metponornyeckne Koad@uUUNEHTbI
K un P, otobpaxaemblie B obnactax Manbin pacxoa, CpeaHun pacxog u
Bonblwon pacxopn.

B obnactn UHdopmauma o aencTBusax nonb3oBaTens COAepXUTCs
nHdopmauusa o uyucrne nepexogoB B pexumbl CEPBUC n NMOBEPKA, a
Takke obLiee KONMMYecTBO M3MEHEHUIA B CEPBUCHOM U MOBEPOYHOM XKyp-
Hanax. onyynTb OOCTyn K COAEPXMMOMY CEPBUCHOMO M MOBEPOYHOIO
XypHana BO3MOXHO C nomoubto cooTBeTcTBytowero MO, pasmeLLieHHoro
Ha canTe No agpecy www.vzljot.ru.

B obnactn UHcpopmauma o nporpammHOM obGecneyvyeHun otobpa-
XaeTcs koHTponbHasa cymma MO pacxogomepa.

3HayeHnss napameTpoB, OTobpaxaemble B 06MacTax JTanoOHHble
OnopHble YpoBHU, Tekylime onopHblie ypoBHU, ConpoTuUBNEHUe Ka-
TyweK npegHasHayYeHbl Ans ANarHoCTUPOBAHUSA HEUCTNPABHOCTEN PacXo-
AomMepa crneumanucTamMmm CepBUCHbIX OpraHn3aumi.
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2.9. OToOpaxeHue aMarHocTMpyembix owmob0okK n HC

2.9.1. Cnucok owmnbok (HemcnpaBHOCTEN) N HelTaTHbIX CUTyauui, ANarHocTu-
pyembIx B paboTe pacxogomepa, cooepXutcsa Bo Bknagke U3mepeHus B
obnactn CoctosiHme pacxogomepa (puc.18).

CocrosHue pacxoaomepa

Owubku
Owubka pexuma (pazpyweHue 6a3bl napam

OOO0O00OO0O00

HekoppekTHas onopa

QT > QMmakc

Owubka ebixona 2

Owubka seixona 1
Ycroiuuesit 2awkan
Owubka namMaTu

Mycras Tpyta

Huzkoe Hanp-e NnuTaHus
Het Hyneeoro noTeHuuana
Bozpencreue MarHMToM
3arpssHeHue 3NeKTpoaos

Puc.18. Bug obnactn «CocrtosiHue pacxogomepan.

Mpn amnarHoctMpoBaHun owmnbkmn unn HC nepen ee cOOTBETCTBYHO-
LM 0603HaYeHNEM B CMMCKe HadunHaeTcs nHamkauus cumeona @ (kpyra
KpacHoro uBeTta). B pacxogomepax ncrnonHeHnn 3PCB-5XXX coobLieHns
06 owmnbkax n HC Ttakke otobpaxarTca U Ha UHOMKATOpPE B BUAE CUMBO-
na «!'» n 6ykBeHHO-UMdpPOBOro Koaa.

O6bwnin nepedeHb OWMOBOK M HewTaTHbIX CUTyauun npueBeneH B

Tabn.3.

Tabnuua 3

Bwg nnankaunmn

Ha nHgukatope

Ha gucnnee MK

CopepxaHme HeMcnpaBHOCTM, HELUTATHOW CUTyaLmm

Owunbka pexumma (pas-

n pylweHue 6a3bl napa- | [NoepexaeHne 6asbl yCTaHOBOYHbLIX NapameTpos npubopa
MeTpOB)
10 HekoppekTHasi onopa | HeT npomepa onopHOro ConpoTMBIIEHUs], annapaTtHas HencnpaBHOCTb
TekyLLee 3HaYeHWe pacxoga NpeBbIlaeT 3Ha4YeHe QMake A4ns 4aHHOMo

1Q QT>QMmakc DN yLy p Aaa np Q ana
12 Ownbka Bbixoga 2 | HekoppekTHoe 3HauYeHne KOHCTaHTbLI Npeobpa3oBaHus Mo BbIxoay 2
' Ownbka Bbixoga 1 | HekoppekTHoe 3HaueHne KoHcTaHTbI Npeobpa3oBaHUA Mo Bbixoay 1
13 YcTonMumMBbIN 3aLlKan | YpoBeHb BXOAHOMO curHana Bbillie A0MYyCTUMOro
'E Owwnbka namaTu HeuncnpasHa mukpocxema namatn EEPROM
n MycTtasa Tpyb6a 3Ha4eHne conpoTMBEHMS Bbllle 3afaHHoro (nycras Tpy6a)

Huskoe Hanp-e
'H MutaHne npubopa Hxe AoNyCTUMMOro

nUTaHuA

HeTt HyneBoro

1K He nogknioyeHbl 3a3emnsiome npoBoaHNKM
noTteHumana

Bos3pencTBue 5

M MonbiTka BHELLHEro BO3OENCTBUS HA PAacXodoMep NOCTOSHHLIM MarHUTOM
MarHMTom
3arpsisaHeHue anek-
19 KpuTtudeckoe 3arpssHeHne arneKkTpoaoB
TpOoAoB

23

// B3/ET



2.9.2. MNpwn nosiBNeHUn Ha nHamkaTope pacxogomepa cumeonos !0, 'E, 'U nnu
coobuweHnn Ha gucnnee MK HekoppekTHasa onopa, Ownbka namaTy,
Owmnbka pexumma (paspyweHue 6a3bl napameTpoB) npnbop Heobxoau-
MO OTNPaBUTb B PEMOHT.

2.9.3. B cnyyae uHavkaumMm Opyrmx CMMBOJSIOB W/MIN OTCYTCTBUSI M3MEPUTESb-
HOM MHdOpMaLMK crieaqyeT NPOBEPUTD:

- Hann4ne n CooTBeTCTBME HOPpMaAM HanpAaXeHnAa nnTtaHnda Ha BxXoge pacxo-
AJomMepa n MCTOYHUKa BTOPUYHOIO NMUTAaHUA,

- HaOEXHOCTb NoAcoeAVHEHUs Lienen NMTaHus;
- HanNM4Kne XMOKoCTU N ee ABWXEHUS B TpyGONpoBoaE;
- OTCYTCTBUME CKOMMEHUS rasa B MECTe YCTaHOBKM pacXxoAoMepa;

- OTCYTCTBME MNpEBbLILIEHUS TemnepaTypbl OKpyXawlleid cpedbl B MecTe
yCTaHOBKM pacxogomepa;

- KOPPEKTHOCTb 3HayeHui napameTpoB KoHcTaHTa npeo6pasoBaHus, OT-
ceyek Mo pacxody W OpPYrMx yCTaHOBOYHBLIX MapamMeTpoB; Npu Heobxoau-
MOCTU U3MEHUTb UX 3HAYEHUS.

Ecnu npoBeAeHHble MeponpusaTUS He MPUBOANAT K BOCCTAHOBIIEHMIO
HopMarnbHOW paboTbl pacxodomepa, creayeT obpaTUTbCA B CEPBUCHBIN
LEHTp (pervoHanbHoe NpeacTaBUTeNbCTBO) UMK K U3rOTOBUTENIO U3enus
ANs onpeaeneHns BO3MOXHOCTW ero AanbHelLLen skennyaTaumm.

NMPUMEYAHWE. B cny4ae Bo3HuKHOoBeHMe HC Owmnbka namaTtn ums-
MepeHue pacxoda M HakonneHne o6bLEMOB NPOAOIKAETCH, HO CTAHOBUT-
CS1 HEBO3MOXHO M3MEHEHNE NapaMeTPOB pacxoaoMepa.

2.9.4. Ecnv Npu Hanuynum OBWMXXEHUSI XUAKOCTUM B KOHTponupyemom Tpybonpo-
BOAE B NPUEMHUKE BbIXOAHOIMO MMMYrbCHO-YaCTOTHOrO CUrHana pacxono-
Mepa He MeHSIeTCs 3HayeHue MamepsieMoro obbema, Heobxoanmo npo-
BEPUTb COOTBETCTBUE pexmma paboTbl OKOHEYHOro Kackaaa yHuBepcarnb-
HOro BbIXO4a pacxodoMepa pexumy Bxoda MpUEeMHMKa curHana (cm.
4yacTb | HAcTOSILLEro PYKOBOACTBA).

2.9.5. Pacxogomep B3JIET 3P Jlant M no Buay UCNOMHEHNA N C y4E€TOM YCIOo-
BUM 3KCMyaTauum OTHOCUTCH K U3AENUAM, PEMOHT KOTOPbIX NPOU3BOANT-
Cq B creumanuaMpoBaHHbIX MacTepckux, nmbo Ha npegnpuaTuK-
n3rotoBuTEne.
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3. KOMMJIEKC CPEACTB 3ALLUTbI UH®OPMALIUU

B pacxopgomepax B3JIET 3P Jlant M peann3oBaH KOMMSEKC CUCTEMBI
3aWwmnTbl MHpopmaumm, cornacoBaHHbin ¢ ®CTIK Poccum 1 nmetowmin
3Hak cooTBeTCcTBUA CucTeMbl cepTumnKkauum cpeacTts 3almTbl MHopma-
umm no TpeboBaHuamM  6GesonacHoctM  MHGopmauum  Ne POCC
RU.0001.01B6M00.

3.1. ANCKpEeLUOHHbIU NMPUHLUMN KOHTPONSA AocTyna

3.1.1. Komnnekc cpeacts 3awmtbl (KC3), peann3oBaHHbI B pacxogoMepe, KOH-
TponNMpyeT OOCTYN pasfMyHbIX KaTeropui nosfb3oBaTefnien K pasfnnyHbiM
yHKLMOHANbHbIM BO3MOXHOCTSIM pacxo4oMepa.

KoHTponb goctyna nomnb3oBaTtenen K (pyHKUnsm pacxogomepa ocy-
wectensetca ¢ nomowbio  Haxatus kHonok <HACTPOWUKA> wu
<CEPBUC>, pacnonoxeHHbIx Ha moayne obpaboTku.

3.1.2. Pexxum HACTPOWKA [ocTyneH Tonbko nepcoHany 3aBoga-u3roToButens
N nepcoHany cepTUOULMPOBAHHbBIX CEPBUCHBLIX LEHTPOB, UMEIOLNX NK-
LeH3MN0 Ha NpoBefeHMe NOBEPKM NPMOOPOB.

MoBepka n kannbpoBka pacxogomepa NPOU3BOAATCA MOCre HaxaTus
kHonkn <HACTPOWMKA>. Mo okoHuaHuu noeepku kHornka <HACTPOWUKA>
3aKpblBaeTCs 3alUMTHLIM KONMA4ykoM, KOTOPbIA NIoMOMpyeTcsa rocnosepu-
Tenem. Takum obBpasom, nepeBos pacxogomepa B pexum HACTPOWKA
HEBO3MOXEH 6€e3 BCKPbITUS METPOSIOMMYECKON NITOMObI.

3.1.3. Pexxvum CEPBWNC pgoctyneH coTpyaHUKaM CEPBUCHBLIX LEHTPOB M 3KCNIlya-
TUPYIOLLNX OpraHmM3auun, OCYLLECTBISWMNX LWEePMOHTaX N HACTPOMKY
pacxogomepa npu BBoAe B 3Kchnyatauumto. HacTpowka pacxogomepa
npomnsBoauMTca nytem Haxatus kHonku <CEPBUC>. [lo okoH4YaHuu
HacTporkn kHonka <CEPBWUC> 3akpbiBaeTcs 3alMTHbIM KOMMNayYkom, KO-
TOopbIN NnomMbupyeTca npeacTtaBUTeENeM CEPBUCHONO LieHTpa. Takum ob-
pasomMm, nepeBog pacxogomepa B pexum CEPBUC HeBo3moxeH 6e3
BCKPbITMS 9KCMyaTaunoHHOM Nom6bI.

3.1.4. Pexum PABOTA poctyneH npefctaBUTENSM 3KCMNyaTaunoHHbIX U KOH-
TPONMPYOLWKMX CNYyX0 M nNpefHasHayeH And cbemMa U3MepUTESNbHOW WH-
dhopmaLmm ¢ pacxogomepa B rnpoLecce ero aKkcnnyatauum.

3.1.5. MpuBeaeHHbIN Bbille anroputMm paboTbl ¢ kHonkamm <HACTPOWUKA> u
<CEPBUC> 1 nopsgok nx nnomoupoBaHna peanusyeT ANCKPELMOHHbIN
NPUHLMIMN KOHTPONA OOCTyNa pasfnUYHbIX KaTeropun nosib3oBaTternemn K pe-
Xumam paboTbl U PYHKLMOHANbHBIM BO3MOXHOCTAM pacxogomMepa u sB-
n{eTcs 04HOM M3 COCTaBMALWMX KOMMEeKca CpeacTB 3alnTbl MHpopma-
.

3.2. Bsaumopencrteme nonb3oBarens ¢ KC3

3.2.1. [Ins B3aumopgenctsusa nonb3oBaTens ¢ KC3 npegycmoTpeHa BO3MOX-
HOCTb MPMMEHEHUSI NEPCOHANbHOr0 KOMMbKOTEPA, NOAKITHOYAEMOro K pac-
xogomepy yepes agantep USB-OP, nogknioyaembin kK moaynio o6pabot-
KW.
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Mpn ncnonb3oBaHun nHTEepdenca obecneumBaeTcss 4OCTYN K HAacTpo-
€4HbIM N KannbpoBOYHbLIM NapamMeTpaM pacxofoMepa B 3aBUCMMOCTU OT
YCTaHOBIEHHOro ypoBHSA gocTyna (cm. n.4.1).

3.2.2. Ana HacTpownkn pacxogomepa B pexnmax CEPBUNC n PABOTA, a Takke
CUYMTbIBAHMA U3MEPUTENBHON MHOPMaLMM NPU NOMOLLM NEPCOHaNbHOro
KomnbtoTepa, Ha K gomkHa OblTb ycTaHOBMeHa nporpamma «YHuBep-
carbHbI NPOCMOTPLUMK», COAepXaliasi NakeT MOHUTOPOB, B TOM 4ucre,
«Monutop Jlant M» (Bepcus 1.07 nonb3oBaTtenbckas). [Nporpamma pac-
npocTpaHsaeTca 6e3 orpaHMyeHUn W JOCTynHa ANs 3arpy3ku C cauvta
www.vzljot.ru.

3.2.3. B cnyyae ocHaweHus pacxogomepa RFID-meTkon, obecneumBaeTcsa oO-
CTYN K HACTpPOeYHbIM N KanMbpoBOYHLIM NapameTpamM pacxogomepa npu
noMoLLM MOBUINBHOro ycTponcTBa (CMapT(OH) C YCTAHOBIEHHbLIM CU-
CTEMHbIM MporpaMMmHbIM obecneyeHnemM (npunoxexHve «MoHuTop JlanTt
M»), C NOMOLLIbIO KOTOPOro OpPraHM3yeTcs CBA3b C pacxo4omMepom no bec-
NpPoOBOAHOMY MHTepdeNncy.

3.2.4. lNoBepka pacxogomepa NpPOBOAUTCA MPU MOMOLLUN MHCTPYMEHTarbHOW
nporpammbl «MoHutop Jlant M» (Bepcus 1.03 nonHasi), koTopasi Hefo-
cTynHa anga obuiero norb3oBaHus, YCTaHaBMMBaeTCs Ha NepCoHarbHbIN
KOMMbIOTEP MOBEPOYHOM nabopatopun NpeanpUATUS-U3roTOBUTENS, OT-
KMIOYEHHbIN OT BHELUHWX CEepBEPOB, U PACMPOCTPAHSETCH TONbKO cpeam
cepTMPUUMPOBAHHbLIX CEPBUCHBIX LEHTPOB (pernoHarnbHbIX NpeacTaBu-
TEeNbCTB), MMEIKLLMX FNLEH3NIO Ha NpaBO NPOBEAEHUS NEPBUYHON U Ne-
puoanyecKknx NoBepok pacxogomepa.

3.2.5. BectpoeHHoe MO pacxogomepa npegoctaBnsgeT BO3MOXHOCTb Nepesanu-
CW C NOMOLLBIO creumansHon nporpaMmmbl «B3aneT MNpory, Takke nmetoLlen
orpaHvyeHVe Ha pacnpocTpaHeHwe, aHarorMyHoe U3NoXeHHOMY B
npegblaywem nyHkre. B cnyyae nepesanvcu MO pacxogomepa AommkHa
ObITb NPOBEAEHa ero BHeoYepegHasa nosepka.

Takum obpasom peanusyeTcsi NPUHLMIN B3aMMOAENCTBUS MONb3oBa-
Tena ¢ KC3, koTopblii SIBNSIETCA OOHMM U3 COCTaBMSOWMX KOMMIekca
cpeacTB 3aluThl MHOPMaLUN.

3.3. CoxpaHeHue U BocCTaHOBIeHUe KoOHdUurypauumm pac-
xoaomepa

3.3.1. lporpamma «YHuBepcanbHbIM NPOCMOTPLUMK» MO3BOMSET COXPaHATb
KOH(pUrypaumoHHyto 6a3y napameTpoB npubopa u 3arpyxaTb B HEro co-
XpaHeHHY KoHdurypauuio. CuuTtbiBaHne Bcer 6asbl napameTpoB BO3-
MOXHO B Nntobom pexnme paboTbl pacxogomepa. Bo3MOXHOCTb 3anucu B
pacxogoMep rnapamMeTpoB U3 COXPaHEHHOW paHee KoHdurypauuu onpe-
AensieTca yCTaHOBMEHHbIM pexumoM paboTbl. B pexume PABOTA He-
BO3MOXHa 3arpyska Hukakux napameTpoB. B pexume CEPBUC goctynHbl
ANS 3annucy HacTPOWKU yHUBEpPCasnbHbIX BbIXOOOB, MHOUKALMW, CBS3W U
ps4 napameTpoB anroputma M3MepeHust pacxoga (Hanpumep, otcedku). B
pexvume HACTPOWMKA Bo3aMoxHa 3arpyska B npubop nobbix napaMmeTpos
N3 COXpaHEHHOMW KOHMUrypauuu.
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NMPUMEYAHNE. B cnyyae BOCCTAHOBMEHUS UMW 3arpy3knm KOHAUry-
paumoHHon 6a3bl B pexume HACTPOWKA Heobxoanmo npoBegeHne BHe-
odepeaHon nosepkn npmubopa.

3.3.2. Onepaunmn NO COXPaAHEHUIO U BOCCTAHOBIIEHUIO KOHMUrypauun MoryT
NpPoOBOAMTLCS Ha 3aBOAE-U3roToBUTENE pacxogomepa unm ceptTuduumpo-
BaHHbIMWU CEPBUCHLIMU LeHTpamun (permoHanbHbIMU NpeactaBuTeNbLCTBa-
MM1), UMEIOLLMMN NNLEH3NIO HA NPaBO NPOBEAEHUSI NEPBUYHON U NepUo-
ANYECKMX NMOBEPOK pacxogomepa.

Taknm obpasom peanunsyeTcs NPUHUMMN HAOEXHOro BOCCTAHOBMEHMS
MO pacxogomepa, KOTOPbIM SBMSETCS OOHUM W3 COCTaBMSOLWUX KOM-
nrekca cpeacTs 3awWuTbl MHOPMaLUK.

3.3.3. na coxpaHeHusa koHdurypaumoHHon 6asbl npubopa Heobxoammo Bbl-
NONHUTb PAL HKENEePEUNCTIEHHbIX OnepaLnii:

- B NporpaMmme «YHuBepcarnbHbI MPOCMOTPLUMKY BblbpaTb NyHKT «MpoeKkT»
| «KoHdourypauumsn» / «CoxpaHuTb KOHduUrypauumro» (pnc.19).

1/ YHMBepcanbHbii npocMoTpuvk ModBus - D:\Program Files'\ ¥zljot' UBYiewer',
Mpoekt CoeawHenwe [padukn Apxuvebel Cepeuc OkHo  [MoMowb

& OTKpbITE Chrl+0
ﬂ CoXpaHnTE Ctrl+S
3aKpeITE Ctrl+F4

KoHdHrypauma L }, COXpaHHTE KOHDHrYpauMio. . .

» 3arpysuTe KOHDHrypaumro. ..

BubnroTexka

1. NaiT M RTC (Nonb30BaTENLCKKI). YRE
2. Viewer Aflowt MFT.vpr

3. MonuTop Banét T3P.vpr

4. New URSY-311 v.1.0,vpr

,_il Beixoa

Puc.19. OkHO «YHuMBepcanbHbIN MPOCMOTPLLMUKY.

- B OTKpbIBLUEMCS OKHe «[lnamnor coxpaHeHusi KOHcurypaumm» BbidpaTb
Habop napameTpoB, KOTOopble OyayT NpoyMTaHbl M3 Nnpubopa, yCTaHOBUTL
dnar «MpountaTb AaHHble nNepen COXpPaHEHUMEM» U HaxaTb KHOMKY
«daneey, 0OXOATbCA OKOHYaHUA cymTbiBaHUsA (puc.20).
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Auvanor coxpaHeHus KoHbWrypawumm x|

[=- V] Mamepaemble napameTpbl
o [V CepuitHbiil Homep
- M| Auamerp aaruika
2 Bpema
HacTpoiiku ocHoBHbIE
HacTpoiiku nepudepuu
KOHTpOABHAA MHPOPMAaLKWA
WHauk auus
i

v Tpoydrate aaHHbIE NEpPEn COXPaHEHWEM

HacTpolika cosguHeHus.... ¢ Hazan I Danee > | Beixon

Puc.20. OkHo «[Ananor coxpaHeHuUA KOHdUrypaummy.

- NOCNe OKOHYaHUS CYUTbIBAHMSA BCEX BblIOpAHHbLIX MAapaMeTpoB CTAHET ak-
TMBHOM KHOMKa «CoxpaHuUTb B hanny, HaxaB KOTOPYKD MOXHO BBECTU
nms barna n CoXpaHuUTb NPOYUTaAHHY KOHUrypaumio (pmnc.21).

Avanor coxpaHeHuss KOHPUrypaLum i _5]

MNoaroToeka AaHHbIR:

HaumeHoBaHWe otekTa l PezyneTar onepaumm I ;I
[paHuubl auanasoHos & 0.01% ot MakcumManeH...  KomaHaa BeinoaHeHa ycnewHo
KoppekTUpyiolwmWe Ko ddULMeHTLI - Manelii pac... KoMaHaa BbinoaHeHa YcnewHo
KoppekTUpyloLMe Kaa dPUUMEHTL - cpeaHuWi p...  KomMaHaa BeinonHeHa ycnelwHo
KoppekTupylowme Koa @puuMeHTs! - Gonbwoli p...  KoMaHaa BbiNonHeHa YcnelwHo
BepxHaa pedepeHumrs KomaHaa BeINoAHEHa YycnewHo
CMelweH1e pedepeHumumd KoMaHaa BbINonHeHa YcnewwHo
YeTaHoBKa Make. CKOpOCTU NOToKa KomaHaa BeINoAHEHa YycnewHo
CepuitHbIil HoMep NAaThI KomaHaa BbinoAHeHa YycnewHo

WHaukauma
Macka UHAMK aUMK KomaHaa BbInoAHEeHa YycnewHo
HacTpoliku MHAMK 3UWK NapaMETPOB KoMaHaa BbINoAHEHa ycnewHo
MNepuoa o6HOBNEHUA KoMaHaa BbiNonHeHa YcnewwHo
KoHrpacr KoMaHaa BbINonHeHa ycnewwHo
A3bIK UHAMK UMM KomaHaa BbinoAHeHa ycnewHo
OTceyka no MHAUKATOPY KomMaHaa BbINoAHEHa YCnewwHo v

X0 Onepaumu:

CoxpaHuTe B dalin... I

Hacrpoika coeauHeHHA., | < Hasag l Hanee > l Brixoa |

Puc.21. OkHo «[quanor coxpaHeHusa KOHdurypaumm» / «Xoa onepauumy».

3.3.4. [inqa 3arpy3ku B Nnpnbop napameTpoB U3 COXPaHEHHOW paHee KOHdurypa-
LUMKn Heo6Xo0AMMO BbINOSTHUTL CrieayoLme AeNCTBUS:
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- B porpaMmme «YHuBepcarbHbl MPOCMOTPLUNK» BblOpaTb NyHKT «MpoekT»
| «KoHdurypaumsa» / «3arpy3umtb KoHdurypauuo» n BbiOpaTb dann
KOHUrypaumm Ans 3arpysku (puc.22).

Manka: I L Vzljot ZI - ek E-
_ . BootLoader
E . Crypt 2.0
HegasHue . Dsetup
AORYMEHTE] _ Journals
D 1 Server
1 UBClient
Patiouwii cron | UBViewer
. . UBViewerProjects
ﬁ ) UsbDrivers
1 VzljotMaster

Mou
AOKYMEHTEI

A

-

) VzljotMasterViewer
) Mpoeepka nnatel MP ¥PCB-222 (MNA)

KoHdmrypauma 3P Nant M.vcfg

Mot
KOMMbioTER

[ ? Pasmep: 31,5 KB
e

Tvn: ®avn "YCFG"
WMsmeneH: 16.04.2014 11:24

OTKpbmE I
Otmena I
.

IKOHmurypauuﬂ 3P Nairr M.vclfg

Na daiina: ;I
| P ain korpurypaum |

Cetesoe
OKPYKEHWE

Tun garinos:

Puc.22. OkHo «3arpy3ka KoHdurypaumm»

- B OTKpbIBLWIEMCS OKHe «[lnamnor 3arpy3km KoHdurypauum» BbiOpaTb
Habop napamMeTpoB, KOTOpble ByayT 3arpyxeHbl B NpUbBOp M HaxaTb KHOM-
Ky «Oanee» (puc.23).

Aunanor 3arpy3ku koHbUrypaumum h x|

<[] Mamepaemble napamMeTpbl

&#)- [ HacTpoiiku ocHoBHbIe

(=) [7] HacTpoiiku nepudepui

B H acTpoiika NapameTpos CBAZM
- [[] YeTaHoBKa MekGalToBoil 3anepskku

~[] Tun npotokona ModBus

- W] HacTpolika gauckpetHoro Bbixona 1

W] Tun 1 cBAZEL AMCKpETHOro Bbixoaa 1

- ¥l HacTpoiika AMCKpeTHOro Beixona 2

- V] Bec umnynbca 1

- W] Tun W cBA3bL AUCKPETHOrO BbIXOAA 2

- V] Bec umnynbca 2

- [] 3anyck peskuma TECTUPOBAHWA YaCTOTHDIX BbIX0A0E
- [[] YacToTbl 409 TECTa YACTOTHOMO BbIX0Aa

- D KoHTponkHaa UHPopMauua

- ] MHaukauma

[~ MNposepka yreHuem

Hacrpoiika coe.nuHeHuﬂ...I < Hazag | Hanee > | Beixoa |

Puc.23. OkHo «[Qunanor 3arpy3ku KOHcpurypaumm»

Mpouecc 3arpysku KoHGUrypaumm B Nnpubop npueseaeH Ha puc.24.

29

// B3/ET



Jvanor 3arpysku KOHGUrypauum E X|

3arpysKa KOHPUrypauuu:

HaumMeHoBaHWe ofibekTa I PesynsTar onepauiu ]
Hacrporiku nepugepuu
Hactpoiika auckperHoro ebixoaa 1 KomaHaa BeInonHeHa ycnewHo

THn W CBASE AMCKPETHOrO BbIX0Aa 1 KoMaHaa BbInoaHeHa ycnewHo
HacTpolika auckpeTHoro ebixoaa 2 KoMaHaa BbInoAHeHa YcnewHo
Bec umnyneca 1 KomaHaa BeinonHeHa ycnewHo
Tun 1 cBA3L AMCKPETHOMD Bbixoaa 2 KomaHaa BbiNoAHEHa YcnewHo
Bec umnyneca 2 KomaHaa BeInonHeHa ycnewHo

X0a onepaunu:

i

=
-
-
-
=
-
||
-
-
=
-
-
-,
-
-
-
-
=
=
-
|
-
|
-
|
-
=
—

Puc.24. OkHo «[quanor 3arpy3ku KoHdurypauum» / «Xon onepauum.

3.4. XypHan genctBun nonb3oBartensa (hyHKUna perucrtpa-
7%

Pacxogomep nmeeT 3aluMLLEeHHbIA XypHan OeACTBUMA NOSib3oBaTess
(Mpy Hann4MM YyacoB pearibHOro BpemMeHu). B aToM XypHarne uKkcupyroT-
Csl UIBMEHEHUSI BCeX NapaMeTpoB, 3a UCKIMOYEHNEM HacTpPOeK UHTepden-
ca CBA3M N HACTPOEK MHAMKAUUKM, a TakkKe CO3[atTCsa 3anucu rnpyu CMeHe
pexvma paboTbl pacxogomepa, nNpu M3MeHeHun aaTbl/BpemMeHu B npmbo-
pe 1 npu 06HOBNEHMM BCTPOEHHOIo NporpamMmMHoOro obecneyeHus.

KypHan gencteuin nonb3oBaTtensa nmeet pasmep 3000 3anucen n se-
ngaeTca He nepesanucbiBaeMbiM. [pyn ero 3anonHeHun ganbHeunwast Mo-
AnrKaLms HaCTPOEYHbIX U KannMbpOoBOYHbIX NapaMeTpoB (T.e. BCEX, KPO-
M€e HaCTpOeK CBA3N N MHOMKALUKN) CTaHOBUTCA HEBO3MOXXHOW: NPW MOMbIT-
Ke 3anucu no npoTtokony ModBus npubop Bo3BpaisaeT kog 4 («Ownbka
aocTynay).

3anncb B XXypHane OEWCTBUM NONb3oBaTeNs WUMEET Crneaylowunn
dopmar:

- Bpems pukcaumm 4encTBUn Nofib3oBaTesis No BCTPOEHHbIM Yacam pearb-
Horo BpeMeHn B UNIX-cpopmaTe € TOYHOCTBIO 4O CEeKyHAb!;

- nOEHTUdMKaToOp TMNa 4ENCTBMA UK MoandmLnpyemMoro napamMmeTpa;
- 3Ha4YeHNe napamMmeTpa nepen N3MeHeHueM;
- 3Ha4YeHNe napamMeTpa nocrne U3MeHeHus.

3anucu XypHana OencTBUW nonb3oBaTens SOCTYMHbl ANs YTEHUS No
npoTtokony ModBus B ntobom pexume paboTbl npnbopa ¢ NOMOLLBIO cep-
BWUCHOW nporpamMmmbl «TeHne xxypHanos AeNCTBUN NoNb3oBaTensa».

Takum obpasom peanusyetcs pyHKUMS permcTpauumn, kotopas saBns-
eTCs O[HOW W3 COCTaBNSALIMX KOMMNMEKca CpeacTB 3aluuTbl UHGOPMa-
Lmn.
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4. PABOTA C NFC MOHUTOPOM ONnA OC ANDROID

4.1. Oowme cBegeHUA O NPUNOXKEHUN

4.1.1. MpunoxeHue «Jlant M NFC» obecneumBaeT cBA3b cMapTdoHa C pacxo-
aomepom. Ytobbl ycTaHoBUTL BeCnpoBO4HOM KaHan CBA3U C Npubopom u
BbIMOSTHUTb CYMTbIBAHME 3HAYEHWUN YCTAHOBOYHbIX U U3MEPUTESbHBIX Na-
pamMeTpoB, AOCTATOYHO 3anycTutb npunoxeHue «Jlant M NFC» n nogHe-
CTM CMapTAOH K BEPXHEN Kpbllke pacxogomepa. [1pn atom He notpeby-
eTcsa yaaneHue nnombbl CEPBUCHON OpraHn3aunm.

4.1.2. Ncnonb3oBaHne npunoxeHuns «Jlant M NFC» BO3MOXHO npu BbINOSTHE-
HUW CrieayoLnX YCnoBUM:

- B pacxogomepe-cHeTymke 3reKTpoMarHMTHOM moguduvkaumm «Jlant M»
yctaHosrieH moaynb ¢ RFID-meTkow;

- B cMapToHe yctaHoBneHa OC Android Bepcun 4,4 1 Bbile ¢ nogaepx-
kon TexHonorun NFC.

4.1.3. WHcTtannaumoHHbln cdann npunoxeHusa «Jlant M NFC» (cdopmaT apk)
pasMelLeH Ha canTe upmbl «Banet» no agpecy www.vzljot.ru B pasgene
nporpaMmmHoro obecnevyeHns pacxogomMmepa-cyeTymka dneKTpoMarHMTHOro
B3JMNET 3P Jlant M.

,D,J'IFI 3anycka ripouecca yCtTaHOBKU NPUIOXKEeHUA HeobxoanMmo:

- B HacTpomnkax cMapTdOoHa paspelnTb 3arpy3ky danna s HemsBecTHbIX
MCTOYHUKOB;

- aKTUBMNPOBaATb (*)yHKLI,I/II-O Pa3pe|.uv|Tb YCTAHOBKY U3 3TOro UCTOYHUKA,

- NpY nomMoLum nboro annoBoro MeHeaKepa Ha cMapTgOHe 3anyCcTUTb
3arpy>eHHbIn ghann.

Mocne 3aBepLUEHNs MpoLecca yCTaHOBKM Ha paboyem cTone cMapT-
d)OHa M B COOTBETCTBYHOLLEM MEHK NOABUTCA UKOHKa MNMPUNOXEHUA «Nant
M NFC» (puc.25).

Puc.25. Bug nkoHku npunoxenus «Jlant M NFC».

4.2. Nonb3oBaTtenbCcKMn nHtepdenc

4.2.1. MHanKauua coeguHEHUA C pacxoaomMepom

[na obecneyeHns BO3MOXHOCTM paboTbl C NpusnioxeHnem «Jlant M
NFC» Heob6x0oamMmo B HacCTponKax cmapTdoHa BKNOUMTbL MHTEpdenc bec-
nposoaHoun cea3n NFC.

3anyctutb npunoxeHne NFC 1 nogHecTn cMapTdOH K KpbIlKe pac-
xopgomepa. Npy ycnewHom coeavHeHWM C pacxogoMepoM MHAMKATOP B

31

// B3/ET


http://www.vzljot.ru/

BEpPXHEM MpaBOM Yriy dKpaHa cMapTdOoHa CTaHeT 3ereHoro useta. Ecnu
Xe coefuHeHne He BbINo yCTaHOBMEHO, TO MHOUKATOP OCTaHeTCHa Ceporo
useTa (puc.26).

Nait M NFC O

a) coeduHeHue ¢ pacxodomMepom ycmaHO8/1eHO

Naiit M NFC &

6) coeduHeHue ¢ pacxo0oMepoM He ycmaHO8/1IeHO

Puc.26. Bua nHamkatopa coeguHeHUs C pacxogomMepom.

4.2.2. YnpaBrneHue oKHaMu nNpunoxeHus

4.2.2.1. lNMocne 3anycka npunoxeHus «Jlaut M NFC» oTKpbiBaeTcs ero rnaBHoe
OKHO (puc.27), copgepxaliee Habop 3reMeHTOB, XapaKTepPHbIX ANsS npu-
NOXEHUN ¢ rpadonveckum nHTepdencom.

O npu6ope

Tekyuwme usmepeHus
Bbixogbl

HacTtpoiiku cBsisn
Jlon. HacTpoWKu
JAwnarHocTtuka

3kcnopT/ApxuBbl

Puc.27. Bua rmnaBHoro okHa npunoxenus «Jlamt M NFC».

Hwxe cTpoku 3aronoBka rnaBHOMO OKHa pacnofiaraeTca MHTEPaKTuB-
HbIW CMIUCOK HAMMEHOBAHUN 0YEPHUX OKOH NPUMOXKEHNS:
- O npnbope;
- TeKywine namepeHus,;
- Bbixoabl;
- HacTpouku cBasu;
- lon. HaCTPoOWMKMK;
- AnarHocTukKa;
- AkcnopT/ApXuBbI.
4.2.2.2. [loyepHee OKHO MPUNOXeHUs1 OTKPbIBAETCS NOCMe HaXaTusa B MHTEPaKTUB-
HOM CMUCKe Ha CTPOKY C COOTBETCTBYHOLLMM HaMMEHOBAHMEM N MOXET
UMeTb criegyowmin Bua (puc.28):
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=  HacTpoiiku cBA3U ® :

Agpec: 1
CkopocTtb: 19200
3agepxka, mc: 10
Mexx6arniToBas
3a4€epXKKa, Mc:

n3m

loToBo!

° YreHne | Q

Puc.28. Bug poyepHero okHa npunoxeHusa «Jlaut M NFC».

Takke BO3MOXeH nepexoq K AOYepHEMY OKHY, HaMMeHOoBaHWe KOTO-
poro BblAeNeHO CBETOBbLIM KypCOPOM B MHTEPAKTUBHOM CrUCKe, nocpea-
CTBOM KacaHus nanbuemM 3aTeHeHHOW obriactu, pacnosioKeHHOW BAOSNb
npaBoW rpaHuLbl rMaBHOro okHa (puc.29).

= 0 npubope ®:

O soweone Vzljot -—- N2: ---
Dy: --- KCH: ---
TeKywue usmepesns Pexum: --- KCn: ---
KO+: -— PO+: -——
Beixoab! KO- - PO-: -
HacTpoiiku cBa3u K1+: — P1+:; —
WEF | K== P1-:——
Bon.wactpoiikn e ——
T 4 K2-:-—- P2-:——
KP1, umn/n: —-
Bkenopt/Apxusbl Kp2' uwmn/n: -——-

Puc.29. BbI3oB A0OYepHEro oKkHa KacaHMeM 3aTeMHEeHHOW 06nacTu rnaBHOro
OKHa.
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4.2.2.3. HasHa4yeHne aneMeHTOB ynpaBrieHUsi B JOYEPHEM OKHE NPUNOXEHUS:

E — NepenTm B rMaBHOE OKHO NPUIOXEHUS;
ﬂ — 0T06pasnTb NYHKT MeHio O nporpamme;
n3Mm. — OTPbITb OKHO BBOAA 3HAYEHUI YCTAHOBOYHbIX MAapamMeTpoB;
— OYMCTUTb 3HAYEHMA NapamMeTPoB, COAEPXKALLMXCA B OKHE (HaumnHa-
eTcqa oTobpaxeHne nocnenoBaTeNbHOCTU CUMBOSIOB ——-);
— nepeynTaTh U BbIBECTW HA 3KpPaH 3HAYEHMS NapaMeTpoB, coaep-
XallMxcs B OKHE;
° — OCTaHOBMWTb NPOLIECC YTEHUSA 3HAYEHUI NapamMeTpoB, coaepKa-
LLINXCS B OKHE;
— YCTaHOBUTb pexum paboTbl YTeHne c napameTpamu, cogepalim-
MUCS B OKHE;
. — YCTaHOBUTb peXmm paboTbl 3anuUcb C napameTpamu, coaepKallm-
MUCS B OKHE.
4.2.2.4. B podepHeM OKHe C nepekrioyaTtenemM pexmmon paboTsl () npeay-

CMOTpPEHa BO3MOXHOCTb PeOaKTUPOBaHMS 3HA4YeHU YCTAHOBOYHbLIX Na-
pamMeTpoB, COAepKaLLMXCA B 3TOM OkHe (puc.4) . [insa yero cnenyer:

- YCTAHOBUTb PEXUM pa6OTbI 3anuco, COBUHYB MepekKrn4vaTerb BrpaBo

( .). CneBa oOT nepeknioyaTens NosiBUTCA Hagnucb, NoaTBpexpatowas
YCTaHOBMEHHbIN pexuMm (3anucbk). Takke CcTaHeT aKkTUBHOW KHOrKa
<U3M.>;

- HaxaTb KHOMKY <W3M.>, pacCrofiOXEeHHYK Mo4 rpynnov napameTpos,
nognexawux pegaktupoBaHuto. OTKPOETCA OKHO, BO3MOXHbIN BUA
KOTOpOro nokasaH Ha puc.30;

HacTpoikn CBA3K

.~ HW¥HAR rpaHuua
nons AnA BEOAA
UWCMOBOrD 3H3YEHHA

Anpec: 1- 0.

Ckopocte: 19200 - ---

KHOMKA packpeiThA
CMHCKA BO3MORHLIL
FHAYEHHA

- MexGanToean g
Hanverosare ~ | safepskka, Mc. 5 - 15000 —— Auanazousl

napameTpa — BOZMOHHELX
3HAYEHMA

3apep#ka, mc: 10 -

TEKYUIBE SHAYSHNE ~—1 [ CBGpocuTe HACTpOlikM NOAKNHOYEHNA
napaMeTpa

OTMEHA  OK

Puc.30. Bupg okHa pegakTMpoBaHUA 3HaY€HUM YCTAHOBOYHbIX NapaMeTpoOB.
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- HaXaTb Ha none A58 BBOAA YMNCIIOBOrO 3Ha4YeHUS: B HMXKEW YacTu 3KpaHa
cMapTdopa oTKkpoeTcs undposas Knasmatypa;

- BBectn Tpebyemoe u4ucrnoBoe 3HavyeHue B MNOfie  YCTAaHOBOYHOrO
napameTtpa u HaxaTtb kKHonky <OK>, OKHO pefakTMpoBaHUS 3aKpoeTCs;

- B [OYEpPHEM OKHe MNpaBee HaMMeHOBaHWS YCTAHOBOYHOIO NapameTpa
HayHeTcs oToOpaXkeHne ero OTpeaakTUPoOBaHHOro 3HadeHus (puc.31)

=  HacTpoiiku cBsiau ® :

Agpec: 2
CkopocTb: 19200
3afepxka, mc: 10
Mex6aliToBas
3ajepxKa, Mc:

U3M.

° 3anuce @ a

Puc.31. Bua otpeaaktMupoBaHHOro 3Ha4eHUs B AOYEPHEM OKHe.

- NMOAHECTM CMapTGOH K KPbILLKE pacxogomepa W A0XKAATbCS OKOHYaHUS
npouecca 3anucu B nNamsaTb npubopa OTpeaaKTUPOBAHHOIO 3HAYEHMUS
yCTaHOBOYHOIoO nNapamMmeTpa;

- HaXkaTb KHOMKY o n ybeamTbCs, YTO YCTAHOBOYHLIN napameTp umeeT
Tpebyemoe 3HaveHue.

4.2.3. OkHO «O npubope»
Bua okHa O npubope nokasaH Ha puc.32.

=  Onpubope ® :

Vzljot 41.85.20.03 N°: 14200321

Dy: 32 KCH: Oxca83
Pexxum: Hactp.  KCI1: 0x1474
KO+: 0.17 PO+: 0.0

KO-: 0.17 PO-: 0.0

K1+: He ycr. P1+: He yer.
K1-: He ycr. P1-: He yer.
K2+: He ycr. P2+: He ycr.
K2-: He ycr. P2-: He ycr.

KP1, umn/n: 37,00
KP2, umn/n: 88,00

Man. guanasoH: 0.0% - 100.0%
Cpea. gnanasoH: 100.0% - 100.0%
bonbuw. guanasoH: 100.0% - 100.0%

OTtceuka 1: 0.7%
OTtceuka !: 0.2%

Puc.32. Buag poyepHero okHa «O npubope».
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B okHe oToBpaxatTcsa 3HadeHuss n 06o3HayYeHnsa crneayrowmx napa-
METpPOB:

- Bepcua N0 pacxogomepa;

- Ne — cepuiHbIM HOMEpP pacxogomepa;

- Dy — gnameTp yCrnoBHOro Npoxoga pacxogomepa;

- KCH — koHTponbHasa cymma Bcen HacTpoedHon 6a3bl npubopa;

- KCIN — koHTponbHas cymma MO npnbopa;

- Pexxum — TekyLimi pexxmm paboTbl pacxogomepa;

- KO+, KO-, PO+, PO-, K1+, K1-, P1+, P1-, K2+, K2-, P2+, P2- -
KanmbpoBOYHbIE KOI(PPULMNEHTDI;

- KP1, KP2 — koHCTaHTbl Npeobpa3oBaHnsa yHMBEpPCanbHbIX BbIXOO0B (€Ccrnuv
yHMBEpCarnbHbIN BbixO4 paboTtaeT B 4aCTOTHOM WUIIM UMMYSIbCHOM pPEXu-
Max);

- Man. gnanasoH, Cpea. agnanasoH, bonbw. AManasoH — rpaHuubl Ka-
NMMBPOBOYHBIX ANaNa30HOB;

- OTceuka M, OTceuka WV — oTceuku no pacxoqy.

4.2.4. OkHoO «TeKkyLwme nsmepeHuUs»
Bua okHa Tekywme namepeHus nokasaH Ha puc.33.

=  Tekywue usmeperns @

Oarta: 4 uioH. 2021 r. 11:47:03
Hapa6oTtka: 1402 y: 56 M

Pacxon
Q, n/muH: 0,000
Q, M3/4: 0,000

06bem

V+, M3 374366,248640
V-, M3 0,498195

Voouu,., M3: 374365,750445

OwunbKn

MycTtas Tpy6a
HekoppekTHas onopa

Puc.33. Bua poyepHero okHa «TeKkywue nsmepeHus».

B okHe oToOpaxatoTcs 3HadeHuss 1 0603HauYeHnsa crneayrLmnx napa-

METPOB:

- NlaTa — Tekywine gaTta n Bpems;

- HapaboTtka — Bpemsi HapaboTku pacxogomepa;

- Q, n/MuH 1 Q, M3/4 — TeKkyLLMIn 0GbEMHBIV pacxon;

- V+, M3 — HaKkonneHHbI 06beM AN NPsSIMOro HanpaBneHus:;

- V-, M3 — HakonneHHbI 06beM ans obpaTHoro (PeBepPCUBHOIO) Hanpasrie-
HUS;
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- VobL., M3 — HaKOMMNEeHHbIN 00LWMIA OBBbEM.

O6wmnin ob6bem paccunTbiBaeTCs Kak anrebpanyeckasi cymma Hakor-
NeHHbIX 00bEMOB A5 NPSAMOro M 06paTHOro HanpaBneHus.

Mpn otcytctBum HC B rpynne OwmMbGKu oToOpaxaeTcsi coobLueHune

OQuwubok Hem.

Ecnn cukcmpyetca HC, 10 oTobpaxkaeTca COOTBETCTBYHOLLEE COO6-
weHune. lNepeyeHb coobLueHnn, oTobpaxkaeMblXx B OKHe npu pukcaumm
HC, npuBeneH B pasgene 2.9 gaHHoro PykoBoacTea no akcnnyatauuu.

4.2.5. OkHO «Bbixoabi»

Bua okHa Bbixoabl nokasaH Ha puc.34.

Bbixoa 1

Tun: Umn. AKT. ypoB.: Hu3k.

F u: 1.340847E-26 Wmnynbc, Mc: 1
Fmake, 'y 2 KP1, umn/n: 37,00
Ceasb: [V]

Bbixoa 2

Tun: Yact. AKT. ypoB.. Hu3k.

F l'y: 0.0 Wmnynbc, mc: 22
Fmakce, I'y: 27 KP2, umn/n: 88,00
Cessb: [Q]

TecToBasa yacrtota
F1,Tu: 0.0 Pexum: Bbikn.
F2,Tu: 0.0

Puc.34. Bug npoyepHero okHa «Bbixoabiy.

B okHe OTO6pa>KaPOTCFI 3Ha4vyeHns1 n obosHavyeHuns cneaywwmx napa-

METPOB:

- Tvn — TN yHMBepCarbHbIX BbIXOAOB;

- AKT. ypOB. — aKTUBHbIN YPOBEHb BbIXOA3A;
- F —yacrtoTta curHana Ha Bbixoge;

- UMnynbc — onnTtenbHOCTb UMMYIbCa;

- Fmake — MakcumanbHoO agonyctnmMmasa 4actota Ha BbIXO4eE,

- KP1, KP2 — koHCTaHTbl Nnpeobpa3oBaHus;

- CBA3b — CBA3b N0 06BLEMY U/MNN pacxoay;

- F1, F2 — TeCcTOBbI€ 4YaCTOThI;

- PeXXum — TecToBbIN peXMUM HYacTOTHOrO Bbixoaa.
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4.2.6. OkHO «HacTpomnku cBA3n»
Bua okHa HacTtpounku cBA3m nokasaH Ha puc.35.

=  HacTpoiiku cBsiau ® :

Appec: 1
CkopocTb: 19200
3apepxka, mc: 10
Mexb6aliToBas
3ajepxKa, Mc:

Puc.35. Bua poyepHero okHa «HacTpouku cBasn».

B okHe oToGpaxatoTca 3HayeHust 1 0603HaYeHns criegyrowmx napa-
METpPOB:
- Agpec — agpec npubopa;
- CKOpOCTb — CKOPOCTb OOMEHa,;
- 3agepKKa — BpeMsi OXXnagaHusi OTBETa;
- Mexx6banToBas 3agepKKa — 3afep)xka nepegaydn gaHHbIX oT npubopa.
4.2.7. OKHO «[lon. HAaCTPONKN»
Bug okHa [lon. HaCTpPOMKM nokasaH Ha puc.36.

=  [lon. HaCTPOKM @

Onpea. nycT. Tpy6bl: Bk
Onpega. KHI: Bbika.

Peakuyunsa Ha KHIT:
Q = 0, FBbIx = FMakc

Peakuua Ha MarHuT:
Q = 0, FBbIx = FMaKc

Puc.36. Bup noyepHero okHa «lon. HACTPOMKN».

B okHe oTobpaxarTcsa 3HadeHuss n 06o3HayeHnsa crnegyrowmx napa-

METPOB:

- Onpea. nycT. TPyObl — hKCaLnsa OTCYTCTBUS XUOKOCTM B TpybonpoBoae;

- Onpepa. KHI — comkcaums koga HyneBoro noteHunana;

- Peakuma Ha KHI — peakuma npubopa Ha uKCUpyembld KoL HYneBOro
noteHumana;

- Peakumsa Ha marHuT — peakums npubopa Ha pukcupyemoe Bo3gencTane
MarHuTa.
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4.2.8. OKHO «[lnarHocTUKa»
Bua okHa [lnarHocTuka nokasaH Ha puc.37.

=  JlmarHocTuka ®

MycTtasa Tpy6a

Tekywmm kog ALIM: 66
ATanoHHbIN kog ALLM: 67
OTceuka, %: 80

HyneBou noTeHuuan
Tekywmm kog: 21

Mopor: 20
ConpoTuBneHue KaTywek
Tekywiee, OMm: 871537.7

McxoaHoe, OM: 28.448492

YpoBeHb onopbl
Tekywiunin: 5094.0

ATanoHHbIN: 1746742.0

Puc.37. Bug npoyepHero okHa «[lnarHocTukar.

B okHe oTobpaxatoTcsa 3HaYeHUs n 0603HavYeHUs crieayoLwmnx napameTpoB:

a) rpynna MNMycTasa Tpyba:

- Tekywun kop, AUIM — dpukcupyembin kog ALIMMT;

- 9tanoHHbIn kKog AL — kog AL B namaTtn pacxogomepa;

- OTCceuKa — yCTaHOBNEHHbIN noporosbi kog AL, npu npeBbilleHnn KOTO-
poro goukcupyeTcs nyctas Tpyba n obHynseTca pacxos;

6) rpynna Hynesown noteHuuarn:

- Tekywium koa — oMKCUpyeMbli Ko HYreBOro noTeHuuana;

- Mopor — ycTaHOBMEHHbIN MOPOroBLIN KO HYNEBOro noTeHuuana, npu
NpeBbILLEHNN KOTOPOro BbINOMHAETCS NpeaycTaHoBNeHHoe cobbITuE;

B) rpynna ConpoTuBneHne KaTyLuek:

- Tekywee — omkcMpyemoe ConpoTUBIIEHNE KaTyLLEK;

- UcxopHoe — ncxogHoe ConpoTUBIIEHUE KaTyLUEK;

r) rpynna YpoBeHb onopbl:

- TeKywWwmn — TeKyLLNA ypOBEHb ONMOPHOrO CONPOTUBIEHUS KaTyLUEK;

- OTanoHHbIN — YPOBEHb OMOPHOIO COMPOTMBIIEHUS KaTyLIEK, COXPaHEHHOe
B MaMATK pacxogomepa.

4.2.9. OkHO «IJKcnopT / ApxuBbI»
4.2.9.1. MNpunoxeHne nNo3BondeT CUYUTbIBaTb M3 NamsaTU pacxogomMepa U coxpa-
HATb B BUAe OTAenbHOro goamna Ha cmapTdoHe apXuBbI:
- yacosble (nocnegHue 84 3anncun);

- CyTOYHble (nocnegHue 92 3anuncu);
- Mecsi4Hble (nocnegHue 48 3anucen).

CuntbiBaHMe apXmBOB BO3MOXHO, KaK NMpun Haln4imn, Tak n npm OTCyT-
CTBUN HanpaAXXeHnda nntaHna pacxogomepa.

Bua okHa dkcnopT / ApxmuBbI NokasaH Ha puc.38.
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=  9kcnopT/ApxuBbl ® :

O [Mpountathb BCE ® MpouynTtaTb
faHHble apxuBbl

v

Yacoson
CyTOYHbIN

MecsauHblit

° SKCIOPT APXVUBOB a

Puc.38. Bua poyepHero okHa «3kcnopT / ApXuBbI».

B okHe oTobpakatoTca 0603HaYeHus cneayrowmnx KOMaHa:

- MpounTaTb Bce AaHHble — NpoynTaTb U3 pacxogomMepa U CoXpaHuUTb B
namMaTh cmapTgoHa 3HAYEHMSI BCEX YCTAaHOBOYHbIX W TEKYLUMX M3Mepu-
TenbHbIX NAapaMeTpoB;

- MpounTtaTh apxmBbI — NpoyMTaTb N3 pacxogoMepa U BbIBECTU HA 3KpaH
cmapTdoHa AaHHble 4YacoBOro (CyTOYHOro, MECAYHOro) apxmea. Tun ap-
XvBa BblbupaeTca N3 packpbiBatoLlerocs cnucka (puc.14);

- AKCIMOPT APXUBOB — coxpaHuUTb apxvBHble AaHHble pacxogomepa B
BUae otgenbHoro danna B narnke cMapTdoHa, co3gaHHOW aBToOMaTuye-
CKM NMMBO Mo YCMOTPEHUIO Nonb3oBaTens.

4.2.9.2. MNocne BbINONHeHUs koMaHabl MpouyuTtath apxmBbl YacoBown (Cytou-
HbIK, MecAYHbIN) Ha 3KpaHe CMapT(OHa HaYMHAETCA NHOUKALMS CrMcKa
3anucen CoOOTBETCTBYHOLLEro apxmea (puc.39).

=  3kcnopT/ApxmBbli ® :

O [MpounTaThb BCe ® lMpounTaThb
AaHHble apXxuBbl
CyTOYHbIN v

17.06.2021 23:59:59

04.03.2021 10:24:23

ViV Vv

03.03.2021 23:59:59

° SKCIMOPT APXUBOB a

Puc.39. Bua okHa co CNMCKOM apXUBHbIX 3anucemn.

CTpoku cnuncka ¢ 0603Ha4YeHNAMU apXMBHbIX 3anucel nmetot doopmaT
«YUCMO», «MECALY, «TOAY, «4achl», KMUHYTLI», «CEKYHObI», YTO COOTBET-
CTBYET MOMEHTY BPEMEHU COXPaHEHUs1 KaXXaoW apXVMBHOWM 3anvcu B pac-
Xo[oMmepe.
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[1nsa npocmMoTpa coaep>XMMOro apxmBHOM 3anncu Heo6xoaAMmMo HaxaTtb
Ha ee COOTBETCTBYIOLLEE 0603Ha4YeHne B 0bLLEM CcnnCKe.

lMocne yero OTKPOETCH OKHO C apXMBHbIMU AaHHBIMW, CoAepKaLLMMm-
cs1 B BbiGpaHHOM apxmBHOM 3anuck (puc.40).

=  3kcnopT/ApxuBbI ®

MNMpounTaTh BCE [MpouynTtaTb
Dk ® P

AdaHHble apXumBbl
CyTOYHbIA S
Bpemsa 17.06.2021 23:59:59
V+, M3 0,007717
V-, M3 0,010211
HapaboTka 1Tu:42m

MpopomkuTensHocTb HC TMy:42m

dnarn HC 1000001b

o SKCTIOPT APXMBOB °

Puc.40. Bug okHa ¢ coaepXXMMbIM apXUBHOM 3anucu.

4.2.9.3. [Ina coxpaHeHna cogepXumMoro npocmaTpMBaemMoro apxwsa cnegyert
HaxaTb KHonky <QKCIMOPT APXUBOB>. Mpn aTtom, B 3aBUCMMOCTU OT
MoAenuM cMapToHa, NOSIBUTCS OKHO, BO3MOXHbIA BUA KOTOPOro nokasaH
Ha puc.4l. lNMonb3oBatento GyaeT npeanoxeHo BblbpaTb nanky Ans co-
XpaHeHuns danna ¢ gaHHbIMM apxmBa. CoxpaHsiembin dann nmeet dop-
MarT CSV.

= export B

Mi 9 Lite > Vzljot > Lite Monitor 2 > export

@AINbI B NAMKE "EXPORT" B

B  vzljot_00:00:00:0

Puc.41. Bo3aMOXHbI BUA OKHa A4S BbIGOpa Nankyu cCOXpaHeHUs faHHbIX.

4.2.10. OkHo «O nporpamme»
Nocne HaxaTtua Ha KHOMMKY E B NMpaBOM BEPXHEM YrIly rmaBHOIo OKHa
NpUNoXXeHnd noAaBnAeTCA NyHKT MEHIO o nporpamme, HO3BOJ'I$HOLLI,I/1I71 Bbl-

3BaTb OKHO C MHGopMaumen 06 yCTaHOBNEHHOM B CMapTdOHe Mpunoxe-
HUK (purc.42).
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AO Baneér
2023

OK

Puc.42. Bug okHa «O nporpamme».
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NMPUNOXXEHUE A. TunoBble 3Ha4YeHMA YCTaHOBOYHLIX NapameT-

poB
Tabnuua A.1
Pacxogomep Pacxogomep
n Ons  Of4HOHAanpaBlEHHOro MnoToKa AN PeBEPCMBHOIO NOTOKA
apameTp YHuB. Bbixog Ne1 YHuB. Bbixog Ne2 YHuB. Bbixog Ne1 YHuUB. Bbixog Ne2
(XT2) * (XT1) ** (XT2) * (XT1) **
1. Pexxwvm paboThbl YacToTHbIN YacToTHbIN YacToTHbIN Nornuyeckun
HanpaBneHue
. . Pacxopn
2. HasnaueHue Pacxopg npsamon Pacxopn npamomn noTokKa ansa
no MmoAayno
TennoyveTa

3. KoHcranTa npe- no tabn. A.2 no Taén. A.3 no1abn. A2 |  —eemeeemeeee
obpasoBaHus
4. OTCeYKkn CHN3Y

no pacxoay 0,001Qmaxc 0,001 Qwmaxc 0,001Qmakc | = mmmmmemmmmmemee-
5. MakcumanbHas 100 Ny, 500 Ny, o0l
4acToTa (I'Ipl/l Yo QHaMG)**** (I'Ipl/l QHaMG) (I'Ipl/l Yo QHaVIG)****
6. YpoBeHb curHana Huskun Huskun Huskun ***
7.BpemanHepummn | ememeeeeeeeeee | e 10 MUH.
8. Pexxum paboTbl - -

AKTUBHbIN AKTUBHbIN

OKOHEYHOro Kackaga

* - NpU TUNOBbLIX 3HAYEHUAX YCTaHOBOYHbIX NapamMeTpoB BbIXOO0B pacxono-

*%*

*k*

Mepa un TunoBon HacTtporike Tennosbluncnutenen «B3JIET TCPB» k yHu-
BepcansHomy Bbixody Ne1 pacxogomepa MoOAKMYaeTCs TennoBblMUCN-
Tenb ncnonHeHna TCPB-043 (cm. Tabn.A.2), a kK yHMBepcanbHOMY BbIXO4y
Ne2 TennosbluncnntTenu ncnonHeHnn TCPB-024(M), -025, -027, -042 (cm.
Tabn.A.3). [lonyckaeTtca TennoBbluMcinTenu mucnonHenmn TCPB-024(M),
-025, -027, -042 nopknoyaTh K Bbixogy Ne1 pacxomomepa, yCTaHOBMB B
TEeNnoBbIYMCNNTENE COOTBETCTBYHOLLEE 3HAYEHNE KOHCTaHTbl npeobpaso-
BaHus (cM. Tabn.A.2);

- MPWU TUMOBbLIX 3HAYEHUSIX YCTAHOBOYHbIX MApaMeTPOB YHUBEpPCarbHbIN
Bbixog Ne2 pacxogomepa Ansi peBEPCUMBHOIO MOTOKA MOXET WCMOonb30-
BaTbCA AN MOAKMIOYEHMS K JIOrMYECKOMY BXOAdy TensyoBblYMCIUTENS,
HaCTPOEHHOro Ha MPUEM cUrHana peBsepca;

- NPV NPSIMOM HarnpaBsfeHNn NoTOoKa;

*rEk - MaKCUManbHOe 3Ha4YeHne YacToTbl Ha yHUBepcanbHoM Bbixoge Ne1 ons

3afaHHbIX MO YMOMYaHUIO KOHCTAHT npeobpasoBaHus dopmupyeTcs npum
3Ha4YeHun pacxoga, paBHOM MonoBuHe Hambonblero pacxoa Quaus (CM.
YyacTb | HacTosIWero pykoBoAcTBa No akcnnyataumn). MNpun 3HaveHnn pac-
X0[a BbllLe 3a4aHHOro, pacxo4oMep BblAaeT CUrHam O HewTaTHOW cuTya-
ummn: Owmnbka Bbixoga 1 (11).
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Tabnuua A.2. TunoBble 3Ha4YeHUA KOHCTaHTbl Npeobpa3oBaHUA ANA yHUBep-
canbHoro Bbixoga Ne 1

DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 100
KoHcTaHTa npe-
oOpas3oBaHus, 200 | 80 | 50 | 32 | 20 |125| 8 5 3,2 2 0,8 05|02
nmn/n

Ta6bnuua A.3. TunoBble 3Ha4YeHUA KOHCTaHTbl Npeobpa3oBaHUA ANA yHUBep-
canbHoro Bbixoaa Ne2

DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 500
KoHcTaHTa npe-
o6pa3oBaHus, 500 | 200 | 125 | 80 | 50 |32,5| 20 [125| 8 | 5 2 |1,25| 0,5
umn/n

Ta6bnuua A.4. 3HayeHUs1 pacxoAoB AN pasHbIX TUMNOPa3MepoB, COOTBETCTBY-
lowmMe TUNOBOMY 3HA4YEHUIO OTCEYKU

DN 10 | 156 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
3;,?42‘;"5" 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
ECTB CCBLIJIKM Ha ,J:LOKyMeHTbI:
- rel_er.xxxLFM6_docl.l
re2_er.xxxLFM6_docl.1
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