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HacTtoawun [oKyMeHT pacnpoCTpaHseTcss Ha pacxogoMep-CYEeTYMK
anekTpomarHuTHbin B3JIET 3P Jlant M n npegHasHadeH ans o3Hakome-
HUS ¢ NPMOOPHBIM CEPBUCHBIM MPOrpamMMHbIM 0becrneyeHmem 1 NopsaKoM
paboTbl C HAM.

B cBsasun ¢ npoBOoANMbIMU KOHCTPYKTUBHbIMA ,D,Opa6OTKaMI/I n ycosep-
LUEHCTBOBAaHAMU B pacxogomMmepe BO3MOXHbl OT/IMYMA OT HaACTOALLEro
pykoBoACTBaA, He BIIMAKOWMWE Ha MEeTPONiorm4eCkmne XapakTepUucCTtukm wu
beHKLI,I/IOHaJ'IbeIe BO3MOXXHOCTU nU3genna.

MEPEYEHb MPUHATBLIX COKPALLEHNN

DN - anameTp HOMWHaMNbHbIN;
KC3 - komnnekc cpeacTB 3aluThl;
HC - HewTaTHasa cuTyauus;

OC - onepaumoHHasi cuctema,;

MK - nepcoHanbHbLIN KOMNLIOTEP;
MO - nporpammHoe obecneveHue.
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1. YNIPABJIEHUE PACXOOOMEPOM

1.1. CepBUCHoOe nporpammHoe obecnevyeHue

YnpasneHne paboTton pacxogoMepa BO3MOXHO C MOMOLLbIO Mepco-
HanNbHOro KOMMNblOTEPA, HA KOTOPOM YCTaHOBIEHa nporpamma «YHuBep-
carbHbI NPOCMOTPLUUKY, COAepXKallasi nakeT MOHUTOPOB, B TOM 4ucrie
MoHnuTtop Jlant M (RTC), Bepcusa 2.3 (Bepcua 2.4), paboumn cann Ha
MK — Jlaim M RTC (nonb3oeamernsckul) eepcusi 2.X.vpr.

lMporpamma «YHMBepcanbHbI MPOCMOTPLUMK» OOCTYMHa AN 3arpys-
Ku ¢ canta www.vzljot.ru.

NMPUMEYAHUE. B npouecce yctaHoBku Ha K nporpammbl «YHUBEp-
carnbHblM MNPOCMOTPLUMK» CcrefyeT Takke CornacutbCs C YCTaHOBKOW
ApanBepoB nocriegosaTtesibHoro nHTepgenca USB.

1.2. MNopsapok noaknoyeHus K MK
MoakntoyeHne pacxogomepa K nepcoHanbHOMY KOMMbKOTEPY BbINOS-
HeTca no nocregoBaTenbHOMY MHTepdency USB yepes ognH u3 agan-
TepoB: «B3JIET AC USB-OP» — gnda Bcex MCMNOMHEHMM pacxogoMepoB
(kpome BPCB-4X8 X), nnbo «B3NET AC USB-RS232\485» — ansa ucnon-
HEeHUN pacxogomepoB ¢ uHTepdgencom RS-485 (puc.1).

+  W3amepuTtenbHble NnapameTpbl

¢ YCTaHOBO4YHbIE NapameTpbl
¢+ CoobLeHusa 06 owmbkax,
HELWTaTHbIX CUTyauusax

B3NETAC
USB-RS232\485

B3NET AC
USB-3P

MepcoHanbHbIN
KOMMNbIOTEP

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

KoHUpbl curHanbHbIX kabenen npucoeanHsTCa K COOTBETCTBYHOLEMY
pasbemy (1K, pasbemam agantepa «B3JIET AC USB-3OP» (agantepa
«B3JIET USB-RS232\485») 1 k pasbemy pacxogomepa (puc.2).
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Puc.2. Cxembl nogknioyeHnsa agantepoB K K n kK pacxogomepy.
[Mpy BbINOMHEHMM MNOAKMOYEHUN criedyeT PYKOBOACTBOBATbLCH IKC-
nnyaTtaunoHHOM AOKyMeHTaunen Ha agantepbl U Ha pacxogomep.

NMPUMEYAHWE. B pacxogomepe ucnonHeHuss SPCB-4X8® mncnonb-
30BaHue nHtepderica RS-485 BO3MOXHO TONMLKO AS1S1 YTEHMUS apXMBOB.

1.3. YpoBHM AOCTYyNa K yCTaHOBOYHbIM NapamMmeTpam pacxo-

AomMmepa
1.3.1. BOo3MOXHOCTK Nnorb3oBaTens npu ynpasfeHuM pacxogoMepom ornpeae-
NAITCA YCTAHOBNEHHbIM B HEM OOHWMW TpeX ypoBHEW A0CTyna K yCTaHo-

BOYHLIM MapameTpam. YPOBHW [OCTyna 0603HaYaloTCA Kak pPexuMbl
HACTPOWKA, CEPBUC n PABOTA.

HasHauyeHune Kaxxgoro pexxmma:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIN PEXUM (PeXxnM nonb3osaTens).

1.3.2. Pexxnmbl 3a4atoTca HaXXaTMeM Ha OLHY M3 KHOMOK BKITKOYEHNA peXnma Ha
mMoayne obpaboTku (cMm. puc.b.14 yacTu | HacToALWEro pyKoBOACTBA).

CooTBeTCTBME KOMOMHALNA HaXaTUsi KHOMOK yCTaHaBNMBaeMbIM pe-
XMMaM npveedeHo B Tabn.1, rae «+» — HakaThe COOTBETCTBYIOLLEN KHONM-

KW.
Tabnuua 1
HaumeHoBaHue pe- KHOMKM BKMHOYEHNSI PEXMMOB
_ HasHaveHune pexunma
Knma <HACTPOWKA> <CEPBWC>
HACTPOWKA + Pexmn; ::;;EV?MKM "
CEPBUC + Pexxnm nogrotoBku K
aKcnyaTauum
PABOTA 3KCI'IJ'I)F/)ae'I:IMJ.“I/IAOHHbII/I
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NMPUMEYAHWE. lMepexoq B pexum PABOTA npoucxoauT nocne oT-
KMIOYEHMS 1 NocneayroLero BKIYEHUS anekTponutaHms, nmbo no ucre-
YyeHun 16 yacoe, ecnun TonbKO He Bbina CHOBA HaXkaTa KHOMKa BKITHOYEHNS
pexuma.

1.3.3. B pexume HACTPOWKA [oCTynHbI BCE YCTAHOBOYHbLIE NapameTpbl nNpu-
bopa. B aTOM pexnme nponsBoanTCca HacTpomnka npnbopa B npolecce ero
N3roTOBMEHMS U OCTUPOBKA (KanmbpoBka) Npu noBepke.

1.3.4. B pexxume CEPBWC Bo3moxHa mogmdmkaums:
- OTCEeYeK No U3MEPEHUIO pacxoaa;
- napameTpoB paboTbl punbTpa 1 aBTomaTa yCTaHOBKM pacxoaa;
- MapamMeTpoB 1 PEXMMOB paboTbl yHMBEPCarbHbIX BbIXOAOB;
- NapamMeTpoB NHANKALMMW.

Mpn HeoGxoammocTn goctyn B pexume CEPBUC k HacTponkam oOT-
ceyek Mo U3MEepeHuro pacxoda v pexxumMoB paboTbl YHMBEPCArbHbIX Bbl-
X0[OB MOXeT 6biTb M3MeHeH Ha aoctyn B pexume HACTPOWKA (cwm.
nogpasgen 2.11 HacToswero AoOKyMeHTa).

1.3.5. B pexxume PABOTA HegoCTynHbI HUKaKMe HaCTPOWMKM.

1.3.6. Mogndukauma yCTaHOBOYHbIX NapamMeTpoB, [LOCTYMHbIX B pexume
PABEOTA n CEPBUC, He BnusieT Ha MeTponorndyeckne xapakrepuctukm
npubopa n MoOXeT Npom3BOANTBLCSA NpU HeobxoanMMocTn Ha obbekTe. lMa-
pameTpbl kanubposku B pexxumax PABOTA n CEPBUC HegoCTynHbI.

1.3.7. Pacxogomepsbl mcnonHeHmn OPCB-4X8d HacTpamBaloTCs TONMbKO B 3a-
BOACKMUX YCNOBUSIX B COOTBETCTBUM C KAPTON 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 (nons3osaTterb-
cknin) Bepcna 2.X.vpr» (ganee — « MOHUTOPY).

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

MpoekT CoenuMHedns padukn  Apxuesl CepBuc  OxkHo  ToMOLLL

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

NMPUMEYAHUE. ®ann «Jlant M RTC (nonb3oBaTenbCkuin) Bepcus
2.X.vpr» Takke MOXHO 3anyCTUTb HENOCPeACTBEHHO 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 oTobpakeHue rnaBHOro OKHa MporpamMmbl
«MonuTop» (pnc.4), cogepxawiee BKNagkn ¢ Habopamm MamepuTenbHbIX
N yCTaHOBOYHbIX NapamMeTpoB.

E MownuTop Jlait M (RTC), Bepcus 2.3 (Noab3oBaTeNbcKas) @@&
o be [ [

Mamepenns [Hampoﬁku] Mepudepus | WHavkatop [ ApXMBbII KoHTponeHas UHGopMaums | Mapame 4 | »

| Cron urenus | CocrosHue pacxoaoMepa

Owusku
1{0 Nuamerp, M*‘IU © Ouwubka pexvma (paspyweHUe 6azk napam

HekoppekTHas onopa
Qr > Qmakc

CepuitHbiit HOM

I Tekywue sHaueHus

Pacxon M&KCMMaanID,UOG b n/nm—JU,UUU M3/ © Ouwwuska sbixoaa 2
Pacxontekyuwit  [0.000 w0000 M3 Q Ouuska sexona i
© Ycromumesin sawkan
M © Ouwwbka namaTu
Tekywee epems U aata 01/01/70 00:00:00 © Nycras Tpysa
: Huzkoe Hanp-e NUTaHus

Bpems HapaBoTku, 4 0,00 8 Her Hyneeoro noTeHuuana

- -- T BozaeicTene MarHUToM
CyMMapHbI 06BEM, M3 0,000000 P B AR
06vem B npamom Hanp., M3 |0,000000

CocrosHue npuéopa

O6vem B o6paTHoM Hanp., M3 |0,000000 MHuuManusaums I Het I
Bpemsa BozaeicTeus MaeroiO,[]U KoHTponsHas cyMma FIClUXU
f KoHTponeHas cymma sa{0x0
|| | BoixoaHas wactota 981, My (0,000 Pexum pasoTel CEPBUC
\ BuixoaHas yactota 982, My |0.000 Hanpaenenue Mpsmoit
Hanpae.e 1.y. (Mparvont
! NuanazoH Maneiit
\ BHewHuit anpec Her |0

L — = )|

Puc.4. Bua rnaBHoro okHa nporpammbl «MoHuTtop Jlant M (RTC), Bepcusa 2.3
(nonb3oBaTenbcKas)».

2.1.2. lepentn Ha BKnagky MapameTpbl nNporpamMmmbl B rf1aBHOM OKHE MNpPO-
rpammbl «MoHuTOp» (pUC.5) M yoocToBepuTbCs, YTO ANA napameTpa Aa-
pec ycTaHOBNEHo 3HayeHune 1 (kak npu BbiNycke U3 NpOn3BOACTBA).
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E MonuTtop Jlant M (RTC), Bepcus 2.3 (nonb3oBaTenbckas) = | =

4 [ [

I‘Iepuq:epuﬁ] Mravkatop [ Apxmsul KoHTponbHas uHpopMauus [apamMeTpsl nporpamMMel | 41

Kanan ceazu I {acTporika coenuHeHm.l

MapamMeTpel NporpaMmel

Aapec npuopa 1

OxuaaHue oTeeTa, MC 2000
Yucno noneiTok 3anpoca |2

0 npoekTe
JaHHEIA NpOEKT NpegHasHavYeH 4nA patoTel C:
| | Bznet 3P mogupukaumna Maim M [RTC) ¢ aprusar

Puc.5. Bug Bknagku «lMapameTpbl nporpammbi».
M3meHeHne ocTarnbHbIX YCTaHOBOYHbLIX MapaMeTpoB pekoMeHayeTcs
BbIMOMHATb TOMBKO OMbITHLIM MOSIb30BaTESISIM.

HaxaTb kHonky <HacTpomnka coeguHeHunsa> (puc.5). B oTkpbiBLIEMCA

okHe MeHepxep HacTpoek (puc.6) ycTaHOBUTL TpebyeMble 3Ha4YeHNs na-
pamMeTpoB CBA3N:

+ BbIbop TpaHcnopTa — Tnn nHTepdenca ans ceasm (RS-485);

¢ COM-nopt — 0603HayeHne BupTyansHoro COM-nopTta [MK, KoTopbin aB-
TOMaTUYeCKu onpeaenseTca Npyu NogKIoYeHUn K HeMy aganTepa;

¢ CkopocTb o6MeHa — Mo yMOn4aHuo B pacxofoMepe YCTaHOBMEHO 3Ha-
yeHue 19200 ouTt/c.

MeHeaxep HacTpoek é

BeiGop TpaHcnopTa: [98485 L]

MapaMeTpel TRAHCNOPTA

COM-nopT COMS v |  OxupaHue oteeTa |2000
CropocTe 06MeHa, 6/19200 v | Konuuecteo noetol

BaiToBbIi rammaﬂzg
[ Wcnonszoeats DC
MM ynaneHHoro KOManOI
oK | MpUMEHUTS ] [ Otvena |

Puc.6. Bug okHa «MeHegXxep HacTpPoOeK».

Mocne 3aBepLleHNs UBMEHEHUST HACTPOEK HaxkaTb KHOMKY <OK>.
2.1.3. Ina yctaHoBrneHus ceasu K ¢ pacxogomepom HaxaTtb kHOrnky <KaHan

cBA3u> BO Bknagke MapameTpbl nporpaMmmbl, NMMOGO KHOMKY fl Ha na-
HenM MEHK OCHOBHOro OkHa nporpammbl « MoHuTOp». Npn yaavyHom 3a-
BepLUeHUN ornepaumm B CTpoKe cocTosHus «MoHuTopa» [OOSTKHbI Mo-
aBUTbCA coobweHns KanHan cBA3n oTKpbIT 1 KomaHaa BbINONHeHa
yCneLiHo.

Mpn oTCyTCTBUM CBSA3M C pacXogOMeEPOM B CTPOKE COCTOSHUSA OCHOB-
HOro okHa nporpammbl « MoHUTOP» OyayT MHOMUMPOBATBLCA COOOLLEHUS.
Kanan cBs3u oTkpbIT, Mpnbop He oTBevaer.
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B atom cnyyae cnegyeT 3akpbiTb KaHan CBA3W, MOBTOPHO Haxas
kHonky <Kanan cBs3u>. [lanee crnegyet NpoBepuTb NPaBUIIbHOCTb NOA-
KNYeHns curHanbHbix kabdenen k MK n pacxogomepy, a Takke KOppekT-
HOCTb 3HayeHun napameTpoB Agpec, Bblibop 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. Tlocne nporpammHoro nogkroveHuns MK Kk pacxogomepy BO BCeX BKaa-
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 3Ha4eHMn>. Haxatve Ha COOTBETCTBYIO-
LYK KHOMKY NPUBOAUT K OOHOBMNEHUIO 3HAYEHUN NnapamMeTpoB, NHOULMPY-
eMblX BO BKNnagke.

2.2.2. 3anucb B pacxogoMep 3HaAYeHWW YCTAHOBOYHbLIX MapamMeTpoB Mocne ux
penakTMpoBaHUSA NPOU3BOAMTCHA MO HaXKaTMIO KHOIMKK ﬂ NIMOO KHOMKU
<3anucartb>.

NMPUMEYAHWNE. PekomeHayeTcs nocre 3aBepLUeHUs 3anucu 3Hade-
HUA NapamMeTpoB BbIMNOMHUTL ONepaumilo UX YTEHUS C LEeNblo MPOBEPKU
KOPPEKTHOCTM BBOAA OAHHbIX.

2.3. HacTtpouka napameTpoB U3MepeHusa pacxona

YCTaHOBOYHbIE MapamMeTpbl W3MEPEHMSI pacxoda HaxoOaATcss BO
Bknagke HacTpoMKu rmaBHOro okHa nporpammbl «MoHuTOp» B obnactu
Hactpownkn namepeHus pacxoga (puc.7).

Hacrpoiiku uaMepeHus pacxoaa

KoHcTaHTa cpunbrpalﬁ _I
Ortceuku, %Q

Mo gﬁbleaHmJU'U Mo HapacraHuIU'U __]

ABTOMAT BbICTPOM YCTAHOBKU pacxoaa

BricTpas ycraHoeBka Bkn. = _‘
Mopor cpadaTeeaHus, %QmMi5
Touka eknrodeHus, %Qmakc|0,0
JawuTa ot apetesra 5

Puc.7. Bupg obnactu «HacTponku namepeHumsa pacxoga».
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Ha3HauyeHnsi ycTaHOBOYHbIX NapaMeTpoB pacxoaa.

¢ KoHcTaHTa chunbTpa — BpeMsa yCTaHOBMNEHUS curHana (OnmMTenbHOCTb
nepexoaHoro npolecca) Ha Bbixode pacxogomMepa. Bo3aMoxHble 3HaYeHUs
napameTpa npuBeneHbl B Tabn.2.

¢ Otceukn, %Qmakc Mo ybbiBaHuio (Mo HapacTaHuUO) — MOPOroBble
3Ha4YeHus pacxoaa, HUKe KOTopbIX (MpU M3MEHEeHUM pacxogda B 60nbLuyto
N MEHbLUYKD CTOPOHY COOTBETCTBEHHO) MpekpaljaeTcs HakonneHne obb-
eMa 1 Bblgava UMnynbCOB Ha yHMBepcanbHOM Bbixoge. Mpu aToM nHau-
uupyeTcs Hyrnesoe 3HayeHue pacxopa. HewrtatHble cutyauum (HC) He
JoMKCUpyroTCA.

B pacxogomepe peBepCMBHOINO MCMOSIHEHUSI OTCeYkn cpabaTtbiBatoT
Kak rnpv NOnoXuTenbHOM, Tak U Npu oTpuuaTtenbHOM HarnpasneHun nNoTo-
ka. CvrHan HanpaBneHusi NOTOKa TakKKe U3MEHSAETCA C y4eTOM YCTaHOB-
NEHHbIX OTCEYEK.

Mpn BbINYCKE M3 NPOU3BOACTBA ANA KaXOOW U3 OTCeYeK yCTaHaBnu-
BaeTCs TMMNOBOE 3Ha4YeHne, NnpuBedeHHoe B Tabn.A.4 npunoxeHus A.

O6nactb ABTOMaT ObICTPOM YCTAaHOBKMU pacxopa COOepXWUT napa-
METPbI, MO3BOSIAIOLINE M3MEHSTb HACTPOMKM anroputma ObICTpon ycTa-
HOBKM pacxofa npu ero pe3kom M3MeHEeHUN.

¢ BbicTpaa ycTtaHOBKa — BKIHOYEHME/OTKOYEHNE anropuTma ObiCTpol
YCTaHOBKMW;

¢ lMopor cpabartbiBaHMA, %QMaKc — pa3HOCTb PacxodoB B NPOLEHTax oT
MaKCUMarnbHOro, CUrHanuManpyrwas 0 Heob6XoAMMOCTIN BKITHOMEHUST anro-
puTMa BbICTPOM YCTaHOBKM pacxoaa.

¢ Touka BKno4veHus, YoQmMakc — 3HayYeHne pacxoda B NpoLeHTax oT Mak-
CUMarnbHOro, Bhille KoToporo byaet paboTtaTb anropuTm;

+ 3awumTta oT gpebesra — Bpemsi, B TEYEHNE KOTOPOro LOSMKHO MPOUCXO-
AnTb cpabaTbiBaHMe anropytMma. YKasblBaeTCs B YCMOBHbIX €AuHuuaXx,
ogHa eguHuua cootetcTByeT 1/10 cekyHAabl.

Mpwn BbINyCcKe U3 NPON3BOACTBA YCTaHABNMBAETCH 3HAYEHNE KOHCTaH-
Tbl ounbTpa curHana pacxoga paBHOe 6 M BKMOYaeTca anroputm ycra-
HOBKM pacxoja C TUMOBbIMU 3HaYeHuAMKU napameTpoB. CnpaBoyHoe Bpe-
M peakuum npubopa Ha M3MeHeHue pacxoga Mpu pasnuyHbIX KoMOUHa-
UMAX napamMeTpoB ykasaHo B Tabn.2.

Tabnuua 2
KoHcTaHTa chunbTtpa Bpems ycTaHOBNEHUsA 3Ha4YeHUs pacxoaa, C
CuUrHasa pacxoga AJ'IFOpI/ITM BKIMKO4YEeH AJ'H'OpMTM OTKIMHOYEH
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
11
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Mo Bonpocam BbiGopa napameTpoB punbTpa U anropmTmMa yCTaHOBKU
pacxoga obpallaTtbCsi K U3roToBUTENHO.

O6nactb HacTtpourku onpeneneHnsa nycTon Tpybbl COOEPXKNUT yCTa-
HOBOYHblE NapameTpbl Npu paboTe C XMAKOCTAMU, OTSIMYHBIMU NO 3NEK-
TPUYECKOM NPOBOAUMOCTUN OT BOAONPOBOAHOM BOAbI.

PekomeHayeTcs NPOBECTM KOPPEKLMIO 3Ha4YeHUst nopora cpabaTbiBa-
HUA kpuTepus «lMycTaa Tpyb6a» No cneayoLlen MeToauke:

- ybeantbes, 4TOo TpybonpoBOA LENIMKOM 3amnofiHEH U3MepSiEMOW XKWUAKO-
CTbIO;

- BO BKnagke Hactpouku onpeaeneHnsa nyctom Tpyobl (puc.8) npountatb
3HayeHuss napameTpoB JTanoHHbIU koA MT (Hanpumep, 75 yCroBHbIX
eanHny) n Tekywmun ko (Hanpumep, 25 yCrioBHbIX eauHULY);

Hactpoiiku onpeaeneHus NnYcrou Tpycui
Brknwuenue npomepa |Beikn. ¥ _l
Mopor MT, % B d]
Texkywui koa

3ranoHnHei koa NT |75

11

Puc.8. Bug obnactu «Hactpomnku onpeaeneHmsa nycton Tpyobi».
- paccyuTaTb HOBOE MOPOroBOEe 3HA4YeHwe curHana Ans M3MepsiemMon Xua-
KocTn no coopmyne:
_ K; +0,5- (K, —K5)
KS
rae M — HoBoe NoporoBoe 3HayeHue curHana Ha nyctom Tpy6onposo-
Ae B rnpoueHTax;
Ko — aTanoHHoe (kanvbpoBOYHOE) 3HA4YEeHWEe 30HAMPYIOLLEro CuUr-
Hana (3HayeHue napameTpa JTanoHHbIn Ko MNT);
Kr — Tekywee (M3MepeHHOE) NoporoBoe 3HavyeHne curHana (3Ha-
yeHue napameTpa TeKywmn Kkon);

- 3anucaTb paccyMTaHHoe nNo oopMyrie HOBOE NOPOroBoe 3Ha4YeHue curHa-
na Ha nyctom TpybonpoBoge ans napametpa Mopor MT, %.

M -100%,

12
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2.4. HacTtpouka napamMeTpoB YHUBepcCalribHbIX BbIXO40B

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

Hacrpoiiku yHuBepcanbHbX BHXOAOB

YHueepcansHeIM seixoa 1 | YHueepcansHulii Beixon 2 4 | P

Tun ebixoaa

® OTKNHYeH
(" Norudeckus
" MIMNnynbCHeI
(" YactoTHeI O

TKNOMEH

HacTponku oTCTYTCTBYHO

AKTUBHbIM YPOE
® "Huzkuin"
(" "Bbicokun"

_3enucars |

Puc.9. Bug o6nactmn «HacTponku yHuBepcanbHbIX BbIXOO0BY.

Bknagkn YHuBepcanbHbIM Bbixoa 1 1 YHUBepcanbHbIU BbIXog 2
MMEIT OOMHAKOBYK CTPYKTYPY W COAepXaT YCTaHOBOYHblE MapamMeTpbl
yHMBepcarnbHbIX BbixogoB Ne1 n Ne2 cooTBeTCTBEHHO. [lpn 3TOM 4YacTb
YCTAHOBOYHbIX MapamMeTpoB pacrnonaraeTcs BO BOXEHHOW (OOMNOSHU-
TenbHOW) BKNagke, HAaMMeHOBaHWE N COOAEPXKNMMOE KOTOPOU N3MEHSIETCA B
COOTBETCTBUM C YCTAHOBMNEHHbIM PEXUMOM paboTbl Bbixoaa.

Pexnm paboTbl yHuBepcanbHoro Bbixoga (YactoTtHbin, UMnynbc-
HbIN, Jlornyeckun) sagaetca B obnactu Tun Bbixoga. [Ansa aToro cneay-
eT yCTaHOBWUTb NepekmntovaTens nepea TpedyembiM HaMMeHOBaHMEM pe-
XnMma 1 HaXxkaTb KHOMKY <3anucatb>.

2.4.2. B yacToTHOM pexume (ycTaHoBMneHo 3HaveHve Tun Bbixoga YacTtoT-
HbIA) Ha YyHMBEpPCanbHbIN BbIXOL MOCTyrNaeT MMMyNbCHAs nocnenosa-
TENbHOCTb TWMa «MeaHap» CO CKBaXXHOCTbIO 2 U1 HOPMUPOBAHHLIM BECOM
nmnyneca. Yactota cnegoBaHuMs MMMNYIbCOB MPONopUWoHarnbHa cpeaHe-
My 06beMHOMY pacxopdy, U3MepeHHOMY B TedeHue npeablgymx 80 mc.
MpeaenbHas yacTtota — 500 Iy,

Mpu paboTe B YAaCTOTHOM pexuMe 3aJatTCs 3HAa4YEeHUS NapameTpoB:
KoHcTaHTa npeobpa3soBaHusa (umn/n), MakcumanbHas 4actorta (na-
Henb YacToTHbIN BbIXoA) 1 ypoBeHb curHana (Huskun, Bbicoknin) B 06-
nactn AKTUBHbIN ypoBeHb (pnc.10).

13
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Hacrpoiiku yHuBepcanbHbX BHXOA0B

YrueepcansHeil Bex0A 1 | YuueepcansHeiti eeixon ¢ 4 | P l

Tun euixona < K

S d

" OtknioueH | € OHCTaHTa Npeo6pasoBaHns40,000(
( Jloruyeckur 3 MakcuMansHas yacToTa 500

( MMnynscHsl .<

(® YacToTHew 3

AKTUBHBI ypoe & | CBA3b

® "Huskuii" | § @ Pacxoanomoaynwo

(" "Buicokuit" | T | ("~ Pacxon npsmoit

( Pacxon oB8paTHbIN

Puc.10. Bua Bknagku «YHuBepcanbHbIA BbiXxoA 1» npu ycTaHOBMIEHHOM 3Haye-
HuUM «Tun BbIXxoga YacTOTHLINY.

YCTaHOBOYHbIE napamMeTpbl BO BKIlagke YacToTHbIN BbIXon4.

¢ KoHcTaHTa npeo6pa3oBaHuA. 10 ymon4yaHuiO nNpu BbiNyCKe pacxopo-
MEpOB 13 NPOU3BOACTBA ANS YHMBepcanbHoro Bbixoga Ne1 yctaHaBnuea-
€TCSsl YaCTOTHbIN pexnm paboTbl 1 3HaYeHne napameTpa KoHcTaHTa npe-
obpasoBaHus, ykaszaHHoe B [MpunoxeHnn A (MOXeT ycTaHaBnMBaTbCA B
npegenax ot 0,0001 go 9999 mumn/n).

[ns onpepeneHus 3HadveHnsa napameTpa KoHcTtaHTa npeobpa3oBa-
HUA C y4eTOM MaKCUMamnbHOro 3HadeHust pacxoga B TpybonpoBoge, rae
OyneT ycrtaHaBnMBaTbCA pacxogoMep, a TakkKe YacTOTHbIX CBOWCTB Mpu-
€MHMKa UMMYSbCHOro CUrHana MOoXHO BOCMNOSb30BaTbLCA (hOPMYOMN:

36-F 18-10°

KoHcTaHTa npeobpa3oB aHus < [wmn/n ],

Makc QMaKC TI/I

roe Quakc — MaKCMManbHbIA KCNNyaTaUUOHHbIA pacxod B Tpybonposoae,
M3/Y;

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;

T — Nepvoa cnegoBaHMsA UMMNYNbLCOB Ha BbIXOAE pacxoaoMepa, Mc.

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

¢ Pacxog no mopgynio — vMMMynbcHas NocrneaoBaTerlbHOCTb C YacTOTOM
crnenoBaHusi, NPOMOPUMOHArNbHOMW M3MEPEHHOMY 3HaYeHUK pacxoaa,
dopmunpyeTcs Ha Bbixode npv nobomMm HanpasBneHnn NoToka.

¢ Pacxop npsimon — nMmnynbCcHasa nocrenoBaTeribHOCTb C YacTOTOM crie-
A0BaHuWs, NPONopLMOHanbHON N3MEPEHHOMY 3HAYeHUIO pacxoaa, hopmu-
pyeTcs Ha BbIXo4e TONbKO NPpU NPAMOM HanpasneHnn NOTOKa.

¢ Pacxop oGpaTtHbIl — UMNynbCcHAasi MOCreAoBaTeNbHOCTL C 4acTOTOM
CrefjoBaHusi, MpPOMOPLMOHaNbHOM M3MEPEHHOMY 3HA4YeHMI0 pacxoaa,
dopMupyeTCcsi Ha BbIXOA4E TOMbKO Npy 06paTHOM HarnpaBneHUn NoTokKa.

14
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Takke 3agaloTca 3HaYeHUs cneayoLwwmnx napameTpoB.

¢ MakcumanbHas YacToTa — YyacTtoTa, COOTBETCTBYHOLLAA MaKCMMarbHOMY
pacxony B AaHHOM Tpy6onposoae. NpeBbilleHMe Ha BbIXOAe 3HaYeHus
napameTpa MakcumanbHas 4YacToTa OMarHoCTUpyeTcs B pacxogomepe
Kak HewTaTHas cuTyauus, T.e. 3afaHHOe AN OaHHOro Bbixoda 3HayeHue
KOHCTaHTbl Npeobpa3oBaHMs HEKOPPEKTHO.

¢ AKTMBHbIA YpOBEeHb — 3TO YpoBeHb curHana (Bbicokun nnn Huskumn),
COOTBETCTBYHOLUMN HaNMYMio WUMNynbca. JnekTpuveckne napameTpbl
YpOBHEN curHana npmseneHsl B [NpunoxeHnn B yactu | HacToswwero py-
KOBOACTBA.

2.4.3. B nmnynbCHOM pexume (yCTaHOBIeHO 3HayeHve Tun Bbixoaa UMnynb-
CHbIN) BbIXOAbl MOTYT UCMONb30BaTbCA ANSA BblBOL4A pe3ynbTaToB M3Me-
peHna B BMAE WMMNYNbCHOW MNOCHeAoBaTeNIbHOCTU TUMa «MeaHgp» Co
CKBaXXHOCTbO 2 1 HOPMUPOBAHHLIM BECOM UMIMYSbCOB.

B nmnynbcHOM pexunme paboTbl B TEYEHME CEKYHAOBI HA BbIXO4 MOCTY-
naeT nadka MMNynbCoOB, KONIMYECTBO KOTOPbIX C y4ETOM Beca MMnyrbca
COOTBETCTBYET 0O6bEMY, N3MEPEHHOMY 3a MpeablayLUyto 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).

HacTtpoiiku yHusepcanbHbIX BHX0OA0B

HHueepcantHeii Bex0A 1 | YaueepcansHeii eixon 2 4 | P

Tun BbiIxoaa < K —
(" Otkniouen | & KOHCTaHTa npeospasoeaHug40,000(
((: Tlornueckui 3 Mepuon UMNYNLCOB, MC 1
" UacToTHui| 3 MekcumaneHas uactota  [1000,0(
x

AKTUBHBIN ypoE 3 | CBA3E
® "Huzkui" | = | @ O6vemnoMoayno

N L c -
(" "Beicokuit’ 2 | C Ocwennpsmoit

] — | C OBveM oBpaTHbIf

Puc.11. Bua Bknagkm «YHMBepcanbHbIW Bbixod 1» npy ycTaHOBJIEHHOM 3Have-
HUM «Tun Bbixoga UMNynbCHbINY.

Mpwn paboTe B MMMNYNbCHOM pexuMMe 3a4atoTca 3Ha4YeHUs napamMeTpoB
Mepuoa nmnynbcoB, KOHCTaHTa npeobpa3oBaHMUA (BO3MOXEH pacyeT
3HA4YeHUs MO TOW Xe hopMmyre, YTO U AN YAaCTOTHOrO pexmnma), a Takke
AKTUBHbIN YPOBEHb.

¢ lMepnog mMnynbCcoB — Nepunon CreaoBaHNA MMMYNbCOB B Mayvke; MOXET
ObITb 3agaHO 3Ha4veHme ot 2 go 1000 mc, T.e. YyacToTa crneaoBaHUA UM-
nynecoB ot 500 go 1 u.

15
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HasHauyeHne BbIxoda B UMMNYINIbCHOM peXMMe 3afaeTcs yCTaHOBKaMMm
B obnactu CBA3b.

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

¢ O6BLeM NpsiIMOM — MMMYNbCbI, KONMMYECTBO KOTOPbIX NPOMOPLMOHArbHO
N3MepeHHOMY 3HayYeHuto 06beMa, NOCTyNnatT Ha BbIXOA TONbKO Npw Npsi-
MOM HanpaeneHun NoToKa.

¢ O6bem obpaTHbIA — MMMNYNbCbI, KONMYECTBO KOTOPbIX NPONOPLIMOHANbLHO
N3MepeHHOMY 3HayeHuto obbema, NMoCTynatT Ha BbIXOZ TONbKO Npu 0O-
paTHOM HanpaeneHMN NOTOoKa.

2.4.4. B nornyeckom pexume (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 yHuBepcanbHbX BHXOAOB

YnueepcansHui 8sxoa 1 | YuueepcansHii ssxonz 4 | ¥

Tun ebixoga
~ cx
C Orkmouen | § [COBHTvE
@® foruueckui = @ O6paTHoe HanpaeneHwe No1
" IMNYnbCHbI .: (" QOuutka Q > QMmakc
(" YactotHewt = | ( MwBas owubka
o
AKTUBHBIN YPOE 2 (" MNycras Tpyda
® "Huskui® | = ( OBp.Hanpae.noTokaans ren
(" "Beicokuit" | 2 (" Pnar Hanuuua nuTaHus ("Bel
TuHepuuu NoToKa, JU |

Puc.12. Bug Bknagkm «YHMBepcanbHbIN BbiXod 1» Npyu yCTaHOBIIEHHOM 3Hau4e-
HuM «Tun BbIXxoaa Jlornyeckum».

HasHadeHune Bbixoada B IOrMY4EeCKOM pexmnme 3agaeTcs yCTaHOBKaMu B
obnacTtu CobbiTHe.

¢ OGpaTHOe HanpaBrneHue NOToKa — YPOBEHb CUrHana Ha BbIxode m3me-
HseTcs 6e3 3a4epXKKu Npu N3MEHEHUN HanpaBreHus NoToka B TpyOonpo-
BOAE.

¢ Ownbka Q > QMakKc — ypoBEHb CUrHana Ha BbIXO4Ee M3MEHUTCSH, €Crin U3-
MepEHHOE 3HayeHne pacxoda npeBbicUT 3HaYeHne Qwake A4NA AgaHHoro DN
pacxogomepa.

¢ JIio6as owmbKa — ypoBeHb CuUrHamna Ha Bbixoge WU3MEHUTCS MPU BO3HUK-
HOBEHMU NOBOI HeLTaTHOM CMTyaumm, ANarHocTupyemMon npuGopom.

16
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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 TOSIbKO, eCrnn ASIMTENbHOCTb 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 Hanuuma nutaHusa (“BbICOKMI”) — Npu HanMuYUKM HanNpPsXXeHUs nu-
TaHusa Ha Bbixode hopmupyeTca BbICOKMM ypoBEHb cuUrHana, npu Hanps-
XEHUU NUTaHUA HKe JONYCTUMOro HanpsXXeHue Ha Bbixoge OTCYyTCTBYET.

2.4.5. B pacxogomepe npegycMoTpeHa BO3MOXHOCTb NpoBepku paboTocnocob-
HOCTU YHMBepCarbHbIX BbIXOAOB B YaCTOTHOM pexume. YCTaHOBOYHbIE
napameTpbl ANd nNpoBeeHUs TeCTUPOBaHMSA HaxoaAaTca BO Bknagke TecT
BbIXoaoB, (puc.13), nepexoq K KOTOPOWN NPON3BOANTCS HaXKaTUEM KHOIKM

[>]
HacTpoiiku yHuBepcanbHbX BLIXOAOB

YHueepcaneHeIl Beixoa 2 1 ECT BbIXOA0E ‘ Llﬂ

TecT YacTOTHbIX BEIXOO0E

Tect BblKJ’!ﬂ J F1, My/0.0
F2, My0.0 4

Puc.13. Bug Bknagku «TecT BbIXo4oBY.

3apaBaemagq TectoBas vactota F1 n F2 gna oboux yHMBepcarbHbIX
BbIXOOB HE JO0SMKHa npesblwaTb 3HaveHna 500 My,

Mocne 3anycka npoueaypbl TectnpoBaHusa (Tect Bkn.) kHonkon —J
cnefyet U3MepUTb YacTOTY Ha yHMBEpPCAsibHbIX BbIXO4ax C MOMOLLbLO Ya-
cToTomepa.

MPUMEYAHWE. [ns KOPpPEKTHOro U3MepeHus YacToTbl YHUBepCcarb-
Hble BbIXOAbl OOMKHbI ObiTb NepeBeAeHbl B aKTUBHbIA pexumM paboTbl (CM.
YacTb | HACTOSALLEro PYKOBOACTBA).

17
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2.5. HacTtponka napameTpoB CBA3U C NPUOOPOM

[Ana mnameHeHnsa HacTpoek cBs3nM pacxogomepa u 1K B obnactu
Hactpownkun cBasu Bo Bknagke Hactpomku (puc.14) moryTt ObiTb ycTa-
HOBMEHbI cnegyoume napameTpbl:

+ CeTeBoM agpec — uernoe yucrno ot 1 go 247;

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

¢ CKopocTb — ckopocTb 0bmMeHa B ceTu (no ymonyanuio — 19200 6o0p);
+ M/6 3apepxka — mexbanToBasi 3agepxka, Mc;

¢ MpoTokon — ceTeBou npoTokon (nNo ymonyaHuo — RTU ModBus).

Hacrpoiiku cBa3u
Cetesoi agpec |1
3anepxka RTS, |50

Ckopocte, 6oa (19200 =

M/6 3anepxxa, r14 __J

MpoTokon RTU ModB + _l

Puc.14. Bung obnactn «HacTtponku cBssny.
Mpn HaxxaTuM Ha KHONKy <COpOC HacTpPoeK CBA3M MO YMOJT4YaHUIO>
BOCCTaHaBNNBAKOTCHA 3aBOACKME HACTPOWKM CBA3MN.

BHUMAHME! lNpu usmeHeHuu 3Ha4YyeHul napamempos «Cemeesoli
adpec» u «Ckopocmb» 60 eKnadke «Hacmpolku cesi3u» Heobxoodu-

Mo npodybnupoeamb 3mu Hacmpolku eo eknadke «llapamempsbl
npozpamMmbi».

18
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2.6. Hactpounka napameTpoB MHAUKaTOpa

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

Wamepenus | Hactpoiiku | Mepugpepus WHaukatop lApqubn| KoHTponeHas uHepopMauus | Mapame 4 | »

Bu6op napaMeTpoB Ang uHAUKaUUU Hactpoiku unaukauuu

[V Mokazvieats Tekywmi pacxoa Mepuon uHAUKaUUM, Cek 3
EavHuue oToBpakeHus pa ABTONPOKPYTKa NapamMeTpoe |na v
® afMuH °
C M3/uac OTCceuka no MHAUKaTopyY, /OOMarIU,U

KoHTpacT uHavkaTopa 32
[V Mokazeieats CyMapHbIi 06eM P P
[v MokaseieaTs 06BLEM NPAMOro M A3k MEHI Pyccku v

[v Mokaseieats 06beM 0BpaTHOro

EnuHuubl oToBpaxkeHus o6
® ™3
(" nuTpHI

[v Mokazeieats BpeMa HEPaBOTKU

[v' Mokaseieate KANMEPOBOUHLIE KO3ddULU
[v' Mokaseieats KoagduuueHTs K

[v' Mokaseieate K/C Npowveku 1 6azel napame
[v' Mokaseieate TEKYWY AaTY U BPEMS

Puc.15. Bua Bknagku «AHaukaTop».

BkntoyeHue/oTknoueHne oTtobpaxeHuss Tpebyembix napameTpos
OCYLLIECTBSAETCA YCTaHOBKOW prnaxkka B COOTBETCTBYIOLLEN CTPOKE Crnuc-
ka B obnactn Bblbop 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 NOTokKa — oTobpaxkeHne obbema nNpsiMo-
ro HanpaBneHUsi NoToKa.

+ lNokasbiBaTb 06bEeM OOpaTHOro NOToka — oTobpaxeHne obvema 06-
paTHOro HanpaBneHuss NoToka. [LonoNHUTENbHO MOXHO BblOpaTb pasmep-
HOCTb UHAMKaLWUM 06 LEMOB NUTPLI UMK M°.

+ lMoka3biBaTb BpeMsa HapaboTkun — oTobpaxeHne obuiero BpemeHn pa-
6oTbI npnbopa.

¢ lMNMoka3biBaTb KannbpoBo4Hble Ko3adhduumeHTbl K, P — oTobpaxeHue
MeTponoruyecknx koapduumentos K n P. MHanumpyroTca Tonbko KOag-
PULMEHTBI NCNOSTb3YeMOoro AnanasoHa.

¢ lMokasbiBaTtb ko3dpchpuumeHTbl 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 rpynnel HAacTponku nHankauuu.

¢ lNepuoa vHAMKauMM — Nepuvos BpeMeHU LUUKINYECKOro oTobpakeHus
napamMeTpoB Ha UHAMKaToOpe, yCcTaHaBnmBaeTcsa B AnanasoHe oT 1 go 100
CEKyHA.

¢ ABTOMNpPOKpYTKa NapamMeTpoB — PEXMM LIMKIIMYECKOrO OTOBpakeHns na-
pamMeTpoB Ha MHAMKaTOpE.

¢ OTceuka no nHaukaTopy, %eQmakc — rpaHu4Hoe oTobpakaemoe 3Have-
HWe pacxoda B NpoueHTax OT MaKCUMarnbHOro, Hmxe KoToporo 6yaer
oToGpaxaTbCsa HyneBoe 3HayeHue, a HakonneHne obbema 1 Bblgava UM-
nynbCOB NPOAOIIKAOTCS.

¢ KoHTpacT nHaukaTopa — KOHTPACTHOCTb OTOBpaXkeHWss CUMBOJSIOB, W3-
MeHsieTcsa B npefenax ot 8 Ao 40 ycrnoBHbIX €eaUHUL.

¢ FA3bIK MeHI0 — A3blIK oTOBpakaeMoro mMeHio — Pycckuin unn AHrnvmn-
CKUM.

2.7. YcTaHOBKa AaTbl U BPeMeHMU

YcTaHoBka AaTbl 1 NpubOpHOTo BpeMeH! B pacxoaoMepe BO3MOXHa B
nobom pexumme: HACTPOWKA, CEPBUC nnu PABOTA. YcTaHoBKa npo-
n3BoguTca Bo Bknagke Hactpouku (cm. puc.16):

WamepeHua  HacTpoiku ] ﬂepumepm] Hmuxa‘ropl Apm&m] KoHTponeHas MHPOPMaEUMA | [MNapamMeTpet NporpamMiel ll

Hacrpoiiku uamepenus pacxoga Hacrpoiiku onpegenenus nycron Tpyte
KoncTaHTa guneTpa 0 _J BrmoueHue npomepa T | Beika. _vJ J
Ovceukw, Zhmarc Mopor NT, % 0 _,
Mo ybeBaHuo fu,u Mo HapacTaHuo |D-Ef _| Terywmi kag 0
JranouHei koa NT |0
ABTOMAT BEICTPOI YCTAHOBKMW PacKoaa
BoicTpan ycranoeka [Omkn =] _J KoHTpOAb HanAWIUs HYAEBOr 0 NOTeHUHana
MNopor cpatareieanus, %0makc ]0 Anropuri KHIM Bewn j'
Touka exmoderus, %0make IIJ,D ' Mopor HN 0 _J
Sawwra ot apedesra ][I T erywmii ko 0
Peatkuus Pervcrpauus ﬂ J
Yeranosra BpemMeru Db6napyxenne BOSAEACTBHA MarHWTOM
Nara u epema 01/01/70 00:00:00 J Peakuua | Peructpauus ﬂ _J
Mocnearn Koppekuna 01701470 06,00:00 KOHTpoAb 3arpsasHeHus 3 NEKTPOAOE
ESwixinEeps |rer ) —I KoHrpons sarpasHeHua |0mmoqen | _l
HuskHuia nopor, % 0
BeprHui nopor, % 0

Puc.16. Bug Bknagkmn «Hactpoukun».

dopmat yctaHoBku gatbl: JA/MM/TT. dopmaT ycTaHOBKM NPUBOPHOro
BpemeHn: Y4:MM:CC. mybuHa Koppekumn BpeMEHN UMEET OrpaHnveHne
N 3aBUCUT OT Nepuoda BPEMEHU, NPoLUeaLero ¢ MOMeHTa npeabiayLlen
KoppeKkumu. 3anmcaTb MOXHO BpPEMSs, KOTOpPOe OTNn4aeTcsa OT TeKyLero
npubopHoro BpemeHun He bornee, 4yem Ha AT = 5 cek x N, rae N — yucno
AHen, npoweawunx ¢ Aatbl NpeabiayLien Koppekuuu.
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2.8. OToOpaxeHMe nsmepsemMbix napamMeTposB

Tekywime 3HadeHuss uamepsieMblX napamMeTpoB OToOpaxarTca BO
Bkrnagke M3mepeHnsa oCHOBHOro okHa nporpammbl «MoHUTOp» B obnactu
Tekywme 3HayeHus. Nocne 3anycka nporpammbl «MoHUTOpP» oTOBpaxa-
0TCA HyrfeBble 3Ha4YeHMs namepseMblx napameTpoB (puc.17). na Havana
MHOUKAUUN TEKYLLUMX N3MEPEHHbIX 3HAYEHMIN HEOBXOANMMO HaKaTb KHOMKY
<CTapT YTeHus>.

Wameperus ]Hacrponxu| ﬂepmpepual MHaukatop | Apxusu] KoHTponeHas ManopmauwsaI MNaparme 4| »
I s ] CocrosHue pacxoaomepa
Ouwunéku
CepuiiHbii uom!l) Nuamerp. M44U © Ouubka pexuma (pazpyweHue 6assl Napam
Texkywue saHaueHuUs 8 gf':ogsz:::“” 2uops
Pacxon MaKCMMaﬂbI-IU,UUU ; nfmurJU,UUU M34 | () Owubka Beixoaa 2
PacxonTekyuwit  [0.000 apwd0.000 M3 Q Ounbka seixona 1
) Yeronuuesiit zawkan
O Owubka NnaMaTu
TEK':lUlee BpemMa U aata 01/01/70 00:00:00 O ﬂgcraﬂ TpyGa
) Huzkoe Hanp-e NUTaHUS
Bpemsa HapaBoTku, 4 0,00 © Her HYNeeoro NoTeHu4ana
% . (O BozneiicTeue MarHUTOM
YMMEpPHLI 06BEM, M3 0,000000
(O 3arpszsHeHue 3neKTpoaoE
O6vemM e npaMoM Hanp., M3 |0,000000 Cocioaniio rousohe
LocrosHue npudopa
O6vem B 06paTHOM Hanp., M3 |0,000000 MHULManU3aLms Il Het
Bpemsa eozaencreus MaermIO,UU KoHTponbHas cymma MNG0x0
KoHTponsHas cymma 6a0x0
BuixoaHas yactota Y81, My (0,000 Pexum pasoTel CEPBUC
BeixoaHas yactota 982, My |0.000 Hanpaenexue Mpamon
Hanpae.e 1.y. Mpsavoit
HuanazoH Maneiit
BHewHu anpec Her |0

Puc.17. Bua Bknagkn «M3mepeHus».

MapameTpbl B o6nactn Tekywme 3Ha4YeHUSA.

¢ Pacxop makcumanbHbIN — MakcuMarnbHbIi OOBEMHBIN pacxoq, 3Haye-
HMe 3anucbiBaeTcs B NamMsiTb pacxogomMepa Mnpu BbiMycke M3 MpOu3BOA-
CTBa B COOTBETCTBMM CO 3HadeHMem DN nepsuyHOro npeobpasoBartens
(n/MuH, M3/4).

+ Pacxop Tekywmmn — o6beMHbIN pacxod npu nobom HanpaBneHun nNoToka
(n/MuH, M3/4).

+ Bpemsa HapaboTKu — NpogormkuTenbHOCTb paboTbl pacxogomepa (4).

¢ CymmapHbIM 06bem — anrebpandeckas cymma (C y4eToM 3HaKa) 3Ha4e-
HUI o6beMa Npu NPSIMOM 1 06paTHOM HanpasneHuu noToka (m3).

¢ O6bemM B npAMOM Hanp. — o6beM Npy NPSIMOM HarnpaBfieHUU MOTOoKa,
y4nTbIBaAEeTCS CO 3HaKoM ntoc (M3).

¢ O6bem B o6paTHOM Hanp. — 06bem nNpu obpaTHOM HanpaBnieHUn NOTo-
Ka, YYUTbIBAETCSA CO 3HAKOM MUHYC (M3).

¢ BbixogHas yactoTta YB1 (YB2) — yactoTa Ha yHuBepcansHOM Bbixoae 1
1 yHuBepcarnbHOM Bbixoge 2 (IMu).
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MHauumpyemble napameTpbl obnactn CocTtosiHme pacxogomepa B
rpynne CoctosiHue npubopa.

¢ MHuumanusaumsa — crteneHb rotoBHOCTU npubopa k pabote. B crnyyae
oTobpaxeHus cnmsosioB, oTin4yHbIx oT Bece OK, npnbop Heobxoanmo oT-
NnpaBuUTb HA PEMOHT.

¢ KoHTponbHas cymma NO — koHTpornbHas cymma 10 pacxogomepa.

¢ KoHTponbHasa cymma 6a3bl — KOHTpPOSbHaA cymma 6a3bl HaCTPOEYHbIX
napameTpoB npubopa.

¢ Pexxum paboTbl — TeKyLLMI pexnum paboTbl npubopa.

¢ HanpaBneHue — HanpaBneHve MOTOKa KOHTPONMPYEMOW >XMAKOCTU B
Tpybonposoze.

¢ HanpaB. B T.y. — HanpaBreHne noToka KOHTPONMPYEMOWN XUOKOCTU B
TpybonpoBoae C y4eTOM BPEMEHU NHEPLINN.

¢ [Onana3oH — amanasoH uamepsemoro pacxoga (bonbwown, CpegHun
unn Manbin).

2.9. OToOpaxxeHMe MeTpOoJIOrM4ecKnx napameTpoB

[MpoCcMOTP OCHOBHBLIX METPOSIOrMYEeCKUX W YacTu (PYHKUMOHAmNbHbIX
napameTpoB npubopa Bo3MOXeH BO Bknagke KoHTponbHasa uHdopma-
ums (pnc.18):

KoHTponsHaa uHPopMauUa l

lpoyurars BCce l

Cepuﬁnuﬁ HOMEp I 125421 7 n"ame‘p' MM | m IranoHHbie ONOpHbBIE YpOBHU
BepxHaa onopa |1 762378

lNpanuub auanasonos, ZQmakc

(0,00 (10000 [10000 — [10000 [100,00 —|100,00 Crrewerme 131
Manwiii pacxog Cpeanuni pacxoq boabwon pacxoa Texyuwue onopHuie YpoBHU
K0+ [0,4000000 K1+ [0,4000000 K2+ [0,4000000 Bepwmaonopa  [1762378
PO P1 P2

+[0,0000000 +0,0000000 +[0,0000000 i i
ko- [0,4000000 K1- [0,4000000 k2- |0,4000000
PO- {0,0000000 P1- {0,0000000 P2- [0,0000000 Conporussetme xarymex

R ucxogHoe, Om 129,4

WUHPopMauus o AEACTBHAX NOAL30BATENA

R Tekywee, Om |30,5
Konuuectso nepexonos & pexum 'Cepeuc” | 1
Konuyecteo nepexonoe & pexvm ' Tlosepka" | 1
KoAuyecTBo 3anuUcei B CepBUCHOM XYpHane | 17

KonuyecTso 3anuceil B NOBEPOYHOM B HKypHane | 17

Wuoopmauus o nporpammiom oecneveHuu

KOHTpOAbHARA CyMMa UCNONHAEMOrO KOAa 0xCA83

Puc.18. Bua Bknagku «KoHTponbHas uHcopmauums».
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B obnactn MpaHuubl aMana3oHoB, %Qmakc otobpaatoTcsa ycTa-
HOBIEHHbIE B pacxo4oMepe AuanasoHbl pacxoga B MNpoueHTax OT ero
MakcumMmarnbHOro 3HadvyeHunda. I panee — meTtponormyeckne KoappuumneHTsbl
K n P, oTobpaxaemble B obnactax Manbim pacxon, CpeaHun pacxopn v
Bonblwown pacxona.

B obnactn UHdopmaumsa o aencTBusiX nNosib3oBaTens CoaepPXnUTCs
nHopmMauusa o yucre nepexonoB B pexumel CEPBUC n NMOBEPKA, a
Takke obLiee KONMMYecTBO U3MEHEHUI B CEPBUCHOM U NMOBEPOYHOM XYp-
Hanax. lNonyuuTb O0CTYyn K COAEPKMMOMY CEPBUCHOIMO M MOBEPOYHOrO
XypHana BO3MOXHO C nomoubio cooTseTcTBytowero MO, pasmeLieHHoro
Ha canTe No agpecy www.vzljot.ru.

B obnactn UHdopmauma o nporpammHom obGecnevyeHun otobpa-
XaeTcs KoHTponbHada cymma MO pacxogomepa.

3HadyeHus1 napameTpoB, oTobOpaxkaemble B 06nacTax OTanoOHHble
OnopHble YpoBHU, Tekylime ornopHble ypoBHU, ConpoTuBneHue Ka-
TyweK npegHasHayeHbl A4ns AnarHoCTUPOBAHUA HEUCNPAaBHOCTEN pacxo-
AomMepa crneumanuctamm CepPBUCHbIX OpraHn3aLmm.

2.10. OToGpaxeHne guarHocTupyembix owmnobok n HC

2.10.1. Cnucok owmnbok (HeEMCNpPaBHOCTEN) U HELUTATHbLIX CUTyauuin, ANarHOCTU-
pyembix B paboTe pacxogomepa, CooepXutcsa Bo Bknaake UsmepeHus B
obnactn CocTosiHne pacxogomepa (pvc.19).

CocrosHue pacxoaomepa

Ouwucku
Owubka pexuma (pazpyweHue 6a3el napamM
HekoppekTHas onopa
Qr > Qmakc
Ouwutka ebixons 2
Ouwubka eeixona 1
YcTonuuesllt awkan
Ouwubka naMaTu
Mycrasa Tpyta
Huzakoe Hanp-e NnUTaHus
HeTt Hyneeoro noTeHyuana
Bozaneicreue MarHUTomM
JarpasHeHue 3NeKTpoaoE

OO

OOO0O0000O

Puc.19. Bug obnactn «CocrtosiHue pacxogomepan.

Mpn guarHoctupoBaHun ownbkn unu HC nepen ee cCoOOTBETCTBYHO-
LM 0603HaYEHNEM B CMMCKE HaunHaeTcs nHamkauus cumeona @ (kpyra
KpacHoro ueTta). B pacxogomepax ncrnonHeHnn IPCB-5XXX coobLieHns
06 owwmbkax n HC Takke oTobpaxarTca 1 Ha uHauKaTope B BUae CUMBO-
na «!» n 6ykBeHHO-LMdPOBOro Koaa.

O6wmnin nepedeHb OWMOBOK M HeWTaTHbIX CUTyauun npuBeneH B
Taon.3.
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Tabnuua 3

Bwg, vngnkauun

Ha nngukatope

Ha gucnnee MK

CogaepkaHve HeMcnpaBHOCTW, HELUTATHOW CUTyaLmm

OwmnbkKka pexuma (paspy-

MoBpexaeHve 6asbl yCTaHOBOYHbLIX NapaMeTpoB

n
weHue 6a3bl napameTpos) |npubopa

HeT npomepa onopHoOro conpoTuBneHus, annapaT-

' E

10 HekoppekTHas onopa Has! HEUCTIPABHOCTb
TeKyUJ,ee 3Ha4YeHune pacxoga npeBblillaeT 3Ha4YeHne

I >

'Q Qr>Qmake Qmakc ana gaHHoro DN
HekoppekTHoe 3HayeHne KoHcTaHTbl npeobpaso-

12 OwubkKka BbIxoaa 2 P peobp
BaHWUA MO BbIXoOy 2
HekoppekTHoe 3HadyeHne KoHcTaHTbl npeobpaso-

11 OwubkKka Bbixoaa 1 P peobp
BaHWUA MO BbIXoOy 1

13 YcToMuUBbLIN 3allKan | YpoBeHb BXOOHOro CuUrHana Bbillie 40onyCTUMOro

l1E Ownbka namaTn HeuncnpasHa mukpocxema namstmu EEPROM
3Ha4yeHue conpoTUBIIEHUS Bbille 3agaHHoro (nycras

n MycTtasa Tpyb6a P A (ny
Tpyba)

Huskoe Hanp-e
'H MuTaHne npubopa HWXe 4oNyCTUMOro
nUTaHuA
HeT HyneBoro
1K He nogkntodeHbl 3a3emnsioLmne NPOBOAHNKN
noTeHunana
M BospgencrtBue [MonbITka BHELLHEro BO3OENCTBUS HA pacxogoMep
) MarHuTom MOCTOAHHBLIM MarHUTOM
3arpsi3HeHue 3neKkTpo-
19 0B KpuTunyeckoe sarpssHeHne anekTpoaoB

2.10.2. MNpwn nosieneHnn Ha nHgmkatope pacxogomepa cumeonos !0, 'E, 'U nnu
coobuweHun Ha gucnnee MK HekoppekTtHasa onopa, Ownbka namaTy,
Owwmnbka pexumma (paspyweHue 6a3bl napameTpoB) npnbop Heobxoau-
MO OTNPaBUTb B PEMOHT.

2.10.3. B cnyyae vHAMKauun gpyrmx CMMBOJSIOB WU/Unn OTCYTCTBUS M3MEPUTENb-
HOW MHdOpMaL MK crieayeT NpoBEPUTD:

- Hann4mne n CooTBETCTBME HOPMaAM HanpAaXeHnA nnTtaHnAa Ha BxXode pacxo-
aomMepa n MCTOYHUKa BTOPUYHOIO NUTAHUA,

- HaOEXHOCTb NoACcoeAVHEeHUs Lienen NMTaHus;

- Hann4vmne XMaKkocTtn n ee ABMXeEHUA B pr6OI'IpOBOD,e;

- OTCYTCTBME CKOMMEHUs ra3a B MecTe YCTaHOBKU pacxodoMepa;

- OTCYTCTBME NpEBbLILIEHUs TemnepaTypbl OKpyXawlleih cpedbl B MecTe
YCTaHOBKW pacxofomMepa;

- KOPPEKTHOCTb 3Ha4eHun napameTpoB KoHcTaHTa npeobpa3oBaHus, oT-
ceyek Mo pacxogy v OpYrnx YyCTaHOBOYHLIX NMapamMeTpoB; Npu Heobxoau-
MOCTU U3MEHUTb UX 3HAYEHUA.

Ecnn npoBegeHHbie MeponpusaTus He NPUBOOAT K BOCCTAHOBIEHMIO
HopManbHon paboTbl pacxogomepa, crnegyet obpaTUTbCs B CEPBUCHbBIN
LeHTp (pernmoHanbHoe NpeacTaBUTENbLCTBO) UIMN K M3rOTOBUTENO N3aenus
Ans onpeaeneHnsi BO3MOXHOCTW ero ganbHENLEn 3KkcnnyaTaumm.
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NMPUMEYAHWE. B cny4ae Bo3HukHoBeHMe HC Owmnbka namaTtn ums-
MepeHue pacxoda M HakonneHne o6bLEMOB NPOAOIKAETCH, HO CTAHOBUT-
Csl HEBO3MOXXHO U3MEHEHMEe NnapamMeTpoB pacxogomepa.

2.10.4. Ecnv npu Hanuumm ABWXEHUS XXMAKOCTU B KOHTponMpyemom Tpybonpo-
BOAE B NPUEMHMKE BbIXOAHOrO MMMYNbCHO-4ACTOTHOIO CUrHana pacxogo-
Mepa He MeHsieTca 3HadeHue usmepsiemoro obvema, Heob6xoaumo npo-
BEpUTb COOTBETCTBME pexmma paboTbl OKOHEYHOro Kackaga yHuBepcanb-
HOro BbIXOA4A pacxodoMepa pexumy Bxoda MpuUeMHMKa curHana (Cm.
YyacTb | HacTosLero pykoBoacTsa).

2.10.5. Pacxogomep B3JIET OP Jlant M no Bnay NCNosiHEHNS N C y4E€TOM YCIo-
BUM 3KCMyaTauum OTHOCUTCA K U3AENNAM, PEMOHT KOTOPbIX NPOU3BOANT-
CA B CheuManusanpoBaHHbIX MacTepckux, nmMbo Ha npeanpuaTUn-
n3rotoBuTEne.

2.11. 3ameHeHMe ypOBHSA AOCTYMa K HAaCTpoMKam

2.11.1. NameHaTb goctyn B pexxume CEPBWC k HacTponkam oTce4vek no name-
PEHNIO pacxoda M pexmMoB paboTbl YHMBEpPCarnbHbIX BbIXOA0B Ha JOCTYN
B pexume HACTPOWKA pekomeHOyeTcs Mocne 3aBepLUeHUS MOMHON
HaCTPOMKKN pacxogomepa Ha MecTe aKcnnyaTaLumu.

2.11.2. ina n3meHeHus poctyna B pexume CEPBWUC Ha poctyn B pexume
HACTPOWKA crnepnyerT:

- 3anyctutb nporpammy MonuTop Jlant M (RTC), Bepcusa 2.4 (nonb3osa-
Tenbckas);

- YCTaHOBUTb CBA3b C NpuBOpoM U nepenTy Ha BKragaky AdocTyn K napa-
MeTpam (puc.20):

‘ =1 Monutop Mant M (RTC), Bepcna 24 (nonb3osarenbckasn)
' ~& "'g ] I I
Wameperua | Hacrpoliku l MNepudepua | Wraukarop | Hoctyn k napamerpam || Apxusk | KoHTponbHaa MHPOpMauus ] MNapameTpe! NporpamMmb!

YcraHoButb A0CcTyYn TOAbKO B pexume "Hacrpoika” ana caeayomux rpynn napaMerpos:
[BEpHYTE AOCTYN K NapameTpamM B pexume "Cepeuc'’ MoxHo 6yaeT Tonbko U3 pexxuma "Hactpoiikal")

Lf_ HacTpoiiku yHueepcantHbIx BbIXOQOB]

[.’_ Otceyku no pacxoay ]

MpouuraTte 3anucate

Puc.20. Bug Bknagku «Joctyn K napameTpamy.

- yCTaHOBUTb (pnaxok nepen HammeHoBaHWem napameTtpa Hactpowkm
yHUBepcanbHbIX BbIXogoB n/unm OTceykn no pacxony M HaxaTb KHOM-
Ky <3anucatb>.

2.11.3. Ina sBoccTaHoBneHna goctyna B pexume CEPBUC k HacTponkam oTce-
4YeK Mo M3MEPEHUD pacxoda U pexumoB paboTbl YHMBEPCANbHbIX BbIXO-
[OB creyer:

- nepesecTu Npnop B pexxum HACTPOWMKA;
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- 3anyctutb nporpammy Monutop Jlant M (RTC), Bepcusa 2.4 (nonb3osa-
Tenbckas);

- YCTaHOBUTb CBA3b C NpMOOPOM U nepentn Ha BkNagky AocTyn K napa-
meTpam (puc.20);

- CHATb hnaxkok nepen HanmeHoBaHWeMm napameTtpa HacTpomnku yHuBep-
canbHbIX BbIXxogoB u/unn OTce4vkn no pacxoay;

- HaXXaTb KHOMKY <3anucartb>.

BHUMAHME! Mepexod e pexum HACTPOUKA e03MOxeH mosibKo
nocne ydaneHusi niombbl noeepumerns.
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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 TpeboBaHmaM  6esonacHoctM  MHpopmauum  Ne POCC
RU.0001.01B6M00.

3.1. AMCKpEeLUOHHbIU NMPUHLUMN KOHTPONA AocTyna

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

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 cepTUdOULMPOBAHHBIX CEPBUCHBLIX LEHTPOB, UMEKLLNX NnN-
LeH3MN0 Ha NpoBefeHne NoBEPKM NpMbopoB.

MoBepka n kannbpoBka pacxogomepa NPOU3BOAATCA MOCre HaxaTus
kHonkn <HACTPOWMKA>. Mo okoHuaHuu noeepku kHornka <HACTPOWUKA>
3aKpblBaeTCs 3alUMTHLIM KONMA4ykoM, KOTOPbIA NIoMOMpyeTcsa rocnosepu-
Tenem. Takum obpasom, nepeBog pacxogomepa B pexum HACTPOWUKA
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 aKcnnyataumoo. HacTpomka pacxogomepa
npomnsBoauTca 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 HeBo3amoxeH ©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 anroputM paboTbl ¢ kHonkamm <HACTPOWUKA> u
<CEPBUC> n nopsgok nx nnomoupoBaHusa peanusyeT AUCKPELMOHHbIN
NPUHLMIMN KOHTPONA OOCTyNa pasfnUYHbIX KaTeropun nosib3oBaTternemn K pe-
Xumam paboTbl U PYHKLMOHANbHBIM BO3MOXHOCTAM pacxogomMepa u sB-
n{eTcs 0QHOM M3 COCTaBMAOLWMX KOMMNIIEKCa CpeacTB 3alnTbl MHopmMa-
.
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3.2. Bsanmogeucrteue nonb3oBartens ¢ KC3

3.2.1. [insa B3aumogenctsusa nosib3oBatens ¢ KC3 npegycmoTpeHa BO3MOX-
HOCTb MPUMEHEHUS NEPCOHArNbHOrO KOMMbOTEPA, NOLKIHYAEMOro K pac-
xogomepy yepes agantep USB-OP, nogkniodaembin K Mmoaynio obpaboT-
Kn.

Mpn ncnonb3oBaHnn MHTepdenca obecneumBaeTca AOCTYN K HAaCTpoO-
€4HbIM N KannbpoBOYHbLIM NapamMeTpaMm pacxofoMepa B 3aBUCMMOCTU OT
YCTaHOBIEHHOro ypoBHSA gocTyna (cm. n.4.1).

3.2.2. Ana HacTpownkn pacxogomepa B pexnmax CEPBUNC n PABOTA, a Takke
CUMTbIBAHMSA U3MEPUTENBHOM MHOPMaLMM NPU NOMOLLM NEPCOHaNbHOro
KomnbtoTepa, Ha K gomkHa OblTb ycTaHOBMeHa nporpamma «YHuBep-
carbHbI NMPOCMOTPLUMK», COAepXaliasi NakeT MOHUTOPOB, B TOM 4ucre,
«Monutop Jlant M» (Bepcusa 1.07 nonb3oBaTtenbckas). [Nporpamma pac-
npocTpaHsaeTca 6e3 orpaHMyYeHnn M [OCTynHa ONs 3arpy3km C caunTa
www.vzljot.ru.

3.2.3. B cnyyae ocHaweHus pacxogomepa RFID-meTkon, obecneumBaeTcsa o-
CTYN K HAaCTPOEYHbIM U KannbpoBOYHbLIM MapamMeTpaM pacxogomepa npu
nomMoLmM MoOBUNbHOro ycTtpomctBa (CMapTdOH) C YCTAHOBMEHHbLIM CU-
CTEMHbIM MporpaMmMmHbIM obecnedyeHnemM (npunoxeHve «MoHuTop JlanTt
M»), C MOMOLLIbIO KOTOPOro OpraHM3yeTcHa CBA3b C pacxogomepoM no bec-
NpPoOBOAHOMY MHTepdeNncy.

3.2.4. lNoBepka pacxogomepa NpPOBOAUTCA MPU MOMOLLUN MHCTPYMEHTarbHOW
nporpaMmmbl «MoHuTop Jlant M» (Bepcua 1.03 nonHas), KoTopas Hego-
cTynHa anga obuiero norb3oBaHus, YCTaHaBMMBaeTCs Ha NepCoHarbHbIN
KOMMbIOTEP MOBEPOYHOM nabopatopun NpeanpuUaTUS-U3roTOBUTENS, OT-
KMIOYEHHbIN OT BHELUHUX CEPBEPOB, U PACMPOCTPAHSETCH TONbKO cpeam
cepTUPULMPOBAHHBIX CEPBUCHBIX LEHTPOB (pernoHanbHbIX npeactaBu-
TEeNbCTB), MMEIOLLMX NNLEH3MIO Ha NPaBO NPOBEAEHUS NEPBUYHON U ne-
puoanyecKnx NoBepok pacxogomepa.

3.2.5. BctpoeHHoe MO pacxogomepa npegoctaBnsaeT BO3MOXHOCTb nepesanu-
CW C NOMOLLBIO creumansHon nporpaMmmbl «B3aneT MNpory, Takke nmetoLen
orpaHvyeHVe Ha pacnpocTpaHeHwe, aHarorMyHoe U3NoXeHHOMY B
npegblaywem nyHkre. B cnyyae nepesanvcu MO pacxogomepa OommkHa
ObITb NPOBEAEHa ero BHeoYepegHasa nosepka.

Takum obpasom peanusyeTtcsl NPUHUMN B3aMOAENCTBMS MONb30Ba-
Tensa ¢ KC3, koTopblii SIBNSIETCA OOHWM W3 COCTaBMSAOLWMX KOMMNekca
cpeacTB 3aLluThbl MHOPMaLUN.

3.3. CoxpaHeHue U BocCTaHOBIIeHUe KoOHdurypauumm pac-
xogomepa

3.3.1. lporpamma «YHuBepcCanbHbiM NPOCMOTPLUMK» MO3BOMSET COXPaHATb
KOH(purypaumoHHyto 6asy napameTpoB npubopa u 3arpyxaTtb B HEro co-
XpaHeHHy KoHdurypauuio. CumTbiBaHMe Bcen 6asbl napameTpoB BO3-
MOXHO B NtoBoOM pexunme paboTbl pacxogomepa. BosaMoXHOCTb 3anucu B
pacxogoMep napamMeTpoB U3 COXPaHEHHOW paHee KoHdurypauuu onpe-
AenseTcsa yCTaHOBNEHHbIM PeXUMOM paboTbl.
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B pexvume PABOTA HeBO3MOXHa 3arpyska HUKakux napameTtpoB. B
pexxvume CEPBUC pocTynHbl Ans 3annucy HacTPOMKU YHUBEpPCAlbHbIX Bbl-
X040B, HOUKaUMK, CBA3N N psa napaMeTpoB anroputMa u3MepeHus pac-
xoaa (Hanpumep, OTCEYKN).

Mogudukaumsa napametpoB B pexume CEPBWC Bo3moxHa B TOM
criyyae, ecnv ypoBeHb JocTyna K 39TMM napameTtpam He 6bin n3meHeH
(cm. nogpasgen 2.11. ameHeHne ypoBHA JOCTYrNa K HACTponKam).

B pexume HACTPOWKA Bo3aMoxHa 3arpyska B npubop niobbix na-
pamMeTpoB N3 COXpaHEHHOW KoHdUrypauuu.

MNMPUMEHAHWE. B cny4ae BoccTaHOBNEHWs MIn 3arpy3ku KoHpury-
paumoHHon 6a3bl B pexume HACTPOWKA Heobxoanmo npoBeaeHne BHe-
oyepeaHoOM NoBepkn Npmnbopa.

3.3.2. Onepaumn No COXPaHEHWD UM BOCCTAHOBMNEHMIO KOHUrypauum MoryT
NPOBOAMTLCA Ha 3aBoAe-U3roToBUTENE pacxogomMepa unm ceptudmumpo-
BaHHbIMW CEPBUCHBLIMW LiEHTpaMu (pervoHanbHbIMU NPeacTaBUTENLCTBA-
MW), MMEIOLLMMM NINLIEH3MIO Ha NpaBO NPOBEAEHMS NEPBUYHON U Nepuo-
AMYECKUX MOBEPOK pacxogomepa.

Takum obpasomMm peanuayetcs NPUHLUMN HAAEXHOro BOCCTAHOBEHUS
MO pacxogomepa, KOTOpbIA SIBNSIETCA OAHMM M3 COCTaBMSIOWMNX KOM-
nrnekca CpeacTB 3alUmTbl MHOPMaLUN.

3.3.3. na coxpaHeHusa koHdurypaunoHHon 6asbl npubopa Heobxoanmo Bbl-
NONHUTb PAL HUXKENEepPedNCIIEHHbIX onepaunii:

- B porpaMmme «YHuBepcarsibHbI MPOCMOTPLUNK» BbiOpaTb NYHKT « [poeKkT»
| «KoHdmrypaumsn» / «CoxpaHuTb KOHcurypaumo» (puc.21).

" YHMBepcanbHbii npocMoTpuk ModBus - D:\Program Files' ¥zljot' UBY¥iewer',

& OTKpbITE Chrl+0
& coxpanure Ctrl+5
3aKpbIT Ctrl+F4

= i
KoHdbMrypauua L “ COXPaHMTE KOHBHrypauMo. ..

12121

> 3arpysuTe KOHQHrypaumio. ..

BubnuoTeka

1. Nait M RTC (Nonb30BaTENLCKKI). Ypr
2. Viewer Aflowt MFT.vpr

3. MonuTop B3néT T3P.vpr

4. Mew URSY-311 v.1.0.vpr

,_fL Beixoa

Puc.21. OkHO «YHMBepcanbHbIA NMPOCMOTPLUUKY.

- B OTKpbIBLUEMCS OKHe «[lnamnor coxpaHeHusi KOHcurypaumm» BbiOpaTb
Habop napameTpoB, KOTOopble OyayT NpoynTaHbl U3 Npubopa, yCTaHOBUTL
dnar «MpounTtaTb AaHHble nNepen COXPaHEHMEeM» U HaxXaTb KHOMKY
«[anee», 0OXAATbCA OKOHYAHUS CYMTbIBaHUS (puc.22):
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Auanor coxpaHeHua KoHGWrypauuu ]

=l W] Wamepaenble napameTpel
. [V CepuitHeii HoMep

o V] Ouamerp aaryuka

.. ] Bpema
HacTpoiiky ocHoBHbIE
HacTpoiiku nepudepun
KOHTpOAbHAA MHBOPMaLUA
WHaukauua

O

rV- ﬂpouura'r b AaHHBIE NEpeq COXpaHEHUEM

HacTpolika coeguHeHus.... ¢ Hazan Boixon,

Puc.22. OkHo «[Ananor coxpaHeHuUs KoHdUrypaummy.

Danee > |

- NOCNne OKOHYaHUS CYUTbIBAHMSA BCEX BblIOPAHHbLIX MApaMeTpoB CTaHET ak-
TMBHOM KHOMKa «CoxpaHuUTb B hanny, HaxaB KOTOPYKHD MOXHO BBECTU
nms barna n CoXpaHuUTb NPOYUTaAHHY0 KOHUrypaumio (puc.23).

X

Auanor coxpaHeHvsi KOHGUrypaLum

MogroToeka aaHHLIR:

HauneHoBaHWe otekTa I PezyneTar onepaumi | ;]

[paHuubl auanasoHos & 0.01% ot MakcuManeH...
KoppekTUpyloWw e Koa deUUMEHTDI - ManbIi Pac...
KoppekTUpyYloLWMe Koa deUUMEHTE - CPEAHMWI ...
KoppekTupytowme Koa peUUMEHTI - GONBLION p...
BepxHaa pedepeHuma
CMeweHue pedepeHLMuI
YeTaHoBKa Make. CKOpPOCTU NOTOKA
CepuiHeit HoMep NAaTk
WHaukauma
Macka uHamkaumum
HacTpoliku MHAWK 3UMK NapaMETPOB
MNepuoa o6HOBAEHUA
KoHrpact
AsbIK MHAMK LUK
OTceyka No MHAWMKATOPY

X0 onepaumu:

KomaHaa BeInonHeHa YCNewHo
KomaHaa BbInonHeHa YcnewHo
KomaHaa BeInonHeHa YCNewHo
KomaHaa BeinonHeHa YCNewHo
KomaHaa BeInonHeHa YCNewHo
KomaHaa BbinonHeHa YCNEWwHo
KoMaHaa BbinonHeHa YCNEewWwHo
KomaHaa BbinonHeHa YCNewHo

KomaHaa BbInonHeHa YCNELWHo
KoMaHaa BbinonHeHa YCNewHo
KomaHaa BbInonHeHa YCNewHo
KomaHaa BbInonHeHa YCNewHo
KomaHaa BbInonHeHa YCNEeWwHo
KomaHaa BeInonHeHa YCnewHo

CoxpaHuTe B dalin... |

Hacrpoika coeayHeRHA. I

< Hazaa | Hanee > |

Brixog |

Puc.23. OkHo «[Qunanor coxpaHeHus KoHdurypauun» / «Xoa onepauum».

30

// B3/IET



3.3.4. [inqa 3arpy3ku B Nnpnbop napameTpoB U3 COXPaHEHHOW paHee KOHdurypa-
U1K HeobXoaAMMO BbINOSTHUTL CrieayoLlme AenCTBUS:

- B porpaMmme «YHuBepcarbHbI MPOCMOTPLUNK» BblOpaTb NyHKT «MpoekT»
| «KoHdurypaumsa» / «3arpy3amtb KoHdurypauuo» 1 BbiOpaTb dann
KOHUrypaumm Ans 3arpysku (puc.24):

3arpyska KoHUrypaumm 21x]
MNanka: I L Waliot LI = ek E-
| BootLoader
_JCrypt 2.0
HeaaeHue . Dsetup
LORYMEHTE _J Journals
D 1 Server
1 UBClient
GELENEE I | ) UBViewer
. UBViewerProjects
is ) UshDrivers
1 YeljotMaster
Mo | YzljotMasterYiewer
AOKYMEHTEI
) Mpoeepka nnatel MP ¥PCB-222 (NNA)
& KoHdmrypauma 3P Nant M.vcfg
-
Mait o N
Tun: ®ann "YCFG
Komnbrm'ep WMsmeneH: 16.04.2014 11:24
( ? Pasmep: 31,5 KB
‘77' ==
Cetesoe Wma panina: |Kon¢urgpauuﬂ 3P Nairr M.vcfg j IM
OKPYKEHWE
Tun daiinos: |¢'a|7m KOH®Urypaumml Ll Ormena I
7

Puc.24. OkHo «3arpy3ka KoHdurypaumm»

- B OTKpbIBLWEMCS OKHe «[lnamnor 3arpy3km KoHdurypauum» BbiOpaTb
Habop napamMeTpoB, KOTOpble ByayT 3arpyXeHbl B NpMboOp M HaXxaTb KHOM-
Ky «Oanee» (puc.25):

Avanor 3arpysku KoHurypayum i x|

- [] Mamepaemele napameTpel
[#- ] HacTpoiiku ocHoBHbIE
- [7] HacTpoiiku nepudepui
B H 5cTpoiika NapaMeTpos CEAZM
- [[] YeraHoeka MexGaiToBoi 3a0epikKu
- [J Tun npotokona ModBus
- ¥l HacTpoiika auckpeTHoro ebixoaa 1
- ¥ Tun W cBA3b AMCKpETHOro Bbixoaa 1
- W] HacTpolika AMCKpETHOro Bbixoaa 2
- V] Bec umnyabca 1
- W] Tun u cBAzb aUCKpeTHOro Bblxoaa 2
- V] Bec umnynbca 2
- [] 3anyck peskuma TeCTUPOBAHWA YaCTOTHBIX BbIXOA0E
- [[] YacToThl 408 TECTA 4ACTOTHOMO BbIXOAS
[#- ] KoHTponbHaa MHPopMauma
- ] MHaukauua

[~ lMpoeepka yreHuem

HacTpolika cogauHeRus... | < Hazag I Hanee > Brizog

Puc.25. OkHo «[Quanor 3arpy3ku KOHcpurypaumm»

31

// B3/ET



Mpouecc 3arpy3ku KoHduUrypaumm B npubop npuseaeH Ha puc.26:
x|

3arpyaka KoHPUrypauum:

HaumeHoBaHWe ofbekTa I PesynbTar onepaumumd I

Hacrpoiiku nepudepum
Hactpolika auckpeTHoro ebixoaa 1 KoMaHaa BbinonHeHa ycnewHo
TN W cBA3H AMCKPETHOMO Bbixoaa 1 KoMaHaa BbinoaHeHa ycnewHo
HacTpoiika auckpeTHoro Beixoaa 2 KomaHaa BeinonHeHa yenewHo
Bec umnyneca 1 KomaHaa BeinoaHeHa yenewHo
TN W CBA3L AMCKPETHOMO BbIX0Aa 2 KoMaHaa binonHeHa ycnewHo
Bec umnynbca 2 KoMaHaa BbINoAHEHa YenewHo

Xoa onepaumru:

HacTpoika cosauHerna < Hasan I Hanee | Brikoa |

Puc.26. OkHo «[Ananor 3arpy3ku KoHcurypauum» / «Xon onepaumm».

3.4. XXypHan genctBuu nonb3oBatens (pyHKumna perucrpa-
Lumm)

Pacxogomep mmeeT 3aluLIEHHbIA XXypHan OeNCcTBUI Nonb3oBaTens
(Npn HanNMuMM YacoB peanbHOro BpemeHu). B aTom xxypHane dukcupyoT-
Csl UIBMEHEHMSI BCEX MapaMeTpoB, 3a UCKMOYEHNEM HACTPOEK UHTepden-
ca CBSAA3M U HACTPOEeK MHAMKAUMW, a Takke CO3L4alTCcsa 3anucu npyu CMeHe
pexuma paboTbl pacxogomepa, Npu M3MeHeHUn Aatbl/BpemeHn B npmbo-
pe 1 npy1 06HOBNEHMM BCTPOEHHOIO NPOrpamMmMHOro obecneyeHms.

XKypHan genctsuin nonb3oBatensa nmeet pasmep 3000 3anucen n aB-
naeTca He nepesanucbiBaeMbiM. [Mpyn ero 3anonHeHun ganbHeunwasi Mo-
Andukaums HacTpoeYHbIX U KarnMbpoBOYHbIX NapameTpoB (T.e. BCEX, KPOo-
M€ HacCTpOoeK CBA3N U UHAMKALWNN) CTAHOBUTCS HEBO3MOXHOW: MPU NOMNbIT-
Ke 3anucu no npoTtokosnly ModBus npubop BosspallaeTt koa 4 («Owmnbka
aocTtynay).

3anncb B XKypHane OeWCTBUW NoSib3oBaTensd UMeeT Creayowunn
dopmar:

- BpeMs pukcaumm AencTeum nosib3oBaTtesis N0 BCTPOEHHbIM Yacam pearsb-
Horo BpemMmeHun B UNIX-cbopmaTe € TOYHOCTbIO 10 CEKYHAbI;

- naeHTMdMKaTop TUNa AEUCTBUS UNN MOAUDULMPYEMOTrO NapaMeTpa;
- 3Ha4YeHWe napameTpa nepen N3MeHeHueMm;
- 3HaYyeHne napameTpa nocne N3MeHeHus.

3anucun xypHana AencTBuin Nonb3oBaTens AOCTYMNHbI ANS YTEHUs Mo
npoTokony ModBus B ntobom pexume paboTbl npnbopa ¢ NOMOLLBIO cep-
BUCHOM nporpamMmsbl «YTeHne XypHanoB eNCTBUA NONb30oBaTena».

Takum obpasom peanusyetcs yHKUMSA permcTpauun, kotopas siBns-
eTCs OAHOW W3 COCTaBNSALIMX KOMMMEKca CpeacTB 3almTbl MHGOpPMa-
Lmn.
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4. PABOTA C NFC MOHUTOPOM ONA OC ANDROID

4.1. OOwme cBegeHNA O NPUNOXKEHUN

4.1.1. MpunoxeHune «Jlant M NFC» obecneumBaeT cBA3b CMapT¢OHa C pacxo-
aomepom. Ytobbl ycTaHOBUTL BeCnpoBOHOM KaHan CBA3U C NpMbopom u
BbIMOSTHUTb CYMTbIBAHME 3HAYEHWUN YCTAHOBOYHbIX U U3MEPUTESbHBIX Na-
pamMeTpoB, AOCTATOYHO 3anycTutb npunoxeHue «Jlant M NFC» n nogHe-
CTM CMapTAOH K BEPXHEN Kpbllke pacxogomepa. [pu aTtom He noTpeby-
eTcsa yaaneHue nnombbl CEPBUCHON OpraHn3aunm.

4.1.2. Ncnonb3oBaHne npunoxeHunsa «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 TexHonorum NFC.

4.1.3. WHcTannaumoHHbln cdann npunoxeHusa «Jlant M NFC» (cdopmaT apk)
pasMelLeH Ha canTe upmbl «Banet» no agpecy www.vzljot.ru B pasgene
nporpaMmHoro obecnevyeHns pacxogomMepa-cyeTymka aneKTpoMarHMTHOro
B3JET 3P Nant M.

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

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

- aKTUBMpPOBATb q)yHKLl,I/HO Pa3pe|.uv|Tb YCTAHOBKY U3 3TONr0 UCTOYHMUKA,

- NpM nomMoLum nboro annoBoro MeHeaKepa Ha cMapTgPOHe 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.27):

Puc.27. Bug nkoHku npunoxenus «Jlant M NFC».

4.2. Nonb3oBaTenbCKMn nHtepdenc

4.2.1. UHanKauua coeguHEHUA C pacxoaomMepom

[na obecneyeHns BO3MOXHOCTM paboTbl C NpunioxeHnem «Jlant M
NFC» Heob6x0aMmo B HacCTponKax cmapTdoHa BKNOUMTbL MHTEpdenc bec-
nposogHoun cea3n NFC.
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3anyctutb npunoxeHne NFC n nogHectn cmMapTdOH K KpbllKe pac-
xogomepa. Npu ycnewHoMm coefyHeHUM C pacxogoMepoM WHOUKATop B
BEpXHEM MpaBOM Yriy aKpaHa cMapTdOoHa CTaHeT 3erieHoro useta. Ecnu
Xe coefuHeHne He BbINo yCTaHOBMEHO, TO MHOUKATOP OCTaHeTCHa Ceporo
useTa (puc.28):

Naiit M NFC @

a) coeduHeHue ¢ pacxodomMepom ycmaHO8/1eHO

6) coeduHeHue ¢ pacxo0oMepoM HE ycmaHO8/1eHO

Puc.28. Bua nHamkatopa coeguHeHUs1 C pacxogoMepom.

4.2.2. YnpaBneHue oKHaMmu NpUnoXxeHus

4.2.2.1. MNocne 3anycka npunoxeHus «Jlaut M NFC» oTKpblBaeTCsi ero rraBHoe
OKHO (puc.29), copgepxaliee Habop 3MEMEHTOB, XapaKTEPHbIX AN npu-
NOXEeHUN ¢ rpadnyeckuM NHTEePdENCOM:

Jlant M NFC

O npubope

Tekyuwine namepenus
Bbixogbl

HacTtpowiku cBsizun
Jon. HacTpoWiku

AnarHocTuka

Puc.29. Bua rnaBHoro okHa npunoxenus «Jlamt M NFC».

Hwxe cTpoku 3aronoBka rnaBHOrO OKHa pacnofiaraeTcd MHTepPaKTuB-
HbIW CMIUCOK HAMMEHOBAHUN A0YEPHUX OKOH NPUMOXKEHNS:
- O npnbope;
- TeKywine namepeHus,;
- Bbixoabl;
- HacTpouku cBasu;
- lon. HaCTPOWMKMK;
- AnarHocTukKa;

34

// B3/IET



4.2.2.2. [lodepHee OKHO NPUITOXEHUS OTKPbIBAETCHA NOCMe HaxaTusa B MHTEPaKTUB-
HOM CMMCKe Ha CTPOKY C COOTBETCTBYIOLLUMM HauMeHOBaHMEM U MOXeT
nmeTb cneayowmnn sug (puc.30):

= HacTpoWiKu cBs3u ® :

Appec: 1
CkopocTb: 19200
3apepxka, mc: 10
Mexx6ariToBas
3a4epKKa, Mc:

[oToBo!

Puc.30. Bug poyepHero okHa npunoxeHua «Jlaut M NFC».

Takke BO3MOXeH nepexoq K JOYepHEMY OKHY, HaMMeHOBaHWE KOTO-
poro BblAeNeHO CBETOBbLIM KypCOPOM B MHTEPAKTUBHOM CrUCKe, nocpea-
CTBOM KacaHus nanbuem 3aTeHeHHon obnacTtu, pacnosfioXeHHOW BLOMb
npaBoW rpaHuLbl rMaBHOro okHa (puc.31):

= 0O npubope ®:

0 npubope Vzljot — Ne: ——-
Dy: — KCH: —
Texywme usMepeHun Pexum: --- KCI: ---
KO+: -— PO+: -
Boixoab! KO~ PO
HacTtpoiiku ceaau K1+: — Pl4:—
; LEE| K- Pl
Hon. HacTponku e Kose I
i K2=2== P2-:—
KP1, umn/n: —
KP2, umn/n: ---

Puc.31. Bbi30oB AoOYepHEro OoKkHa KacaHMeM 3aTeMHEeHHOW 06nacTu rnaBHOro
OKHa.
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4.2.2.3. HasHayeHne anemeHTOB ynpasneHuna B JOYEPHEM OKHE MNMPUITOXEHUA:

Ta6bnuua 4
CumBon OnucaHue
=] — NepenTn B rMaBHOE OKHO MPUMOXEHWS;
ﬂ — 0T06pa3nTb NyHKT MeHio O nporpamme;
M3M. — OTPbITb OKHO BBOAA 3HAYEHU YCTAHOBOYHbLIX NapameTpoOB;
o — OYUCTUTb 3HAYEHUSA NapaMeTpoB, coaepKalLmMXcsa B OKHe (HavmHaeTcsa oTobpa-
XXeHue nocrefoBaTefnlbHOCTU CUMBOJIOB ——-);
o — nepeynTaTb 1 BbIBECTU Ha 3KpaH 3HaYeHWsi NnapameTpoB, COAEPKaLLUXCS B
OKHe;
° — OCTaHOBUTb NPOLIECC YTEHMS 3HAYEHUIN NAapaMeTPOB, COOEPKALLNXCSA B OKHE;
— YCTaHOBUTb pexumM paboTbl YTeHue ¢ napameTpamu, COAepXawuMmnCs B OKHE;
[ — YCTaHOBUTb PeXMM paboTbl 3anucb C NnapameTpamm, Coaep>KaLLMMNCS B OKHE.

4.2.2.4. B poyepHeM OKHe C nepekroydatenemM pexumoB pabotbl (-~ ) npeay-
CMOTPEHa BO3MOXHOCTb pPefdakTUPOBaHWUS 3HAYEHWU YCTAHOBOYHbLIX Na-
pamMeTpoB, CoOAepXKalLMXca B 3TOM OKHe. [1nsa 4ero cnepnyer:

- YCTaHOBUTb pexum paboTbl 3anucb, COBWHYB Nepekntovatesnb BrnpaBo
(®). Cnea oT nepeknioyaTens MoOSBUTCS HaANUCb, NOATBPEXAaloLLas
YCTAHOBMEHHbIN pexum (3anuck). Takke CTaHET aKkTUBHOW KHOrKa
<nU3M.>;

- HaxaTb KHOMKY <W3M.>, pacrnosyiOXEeHHYyK nog rpynnon napameTpos,
noanexawux pegaktnpoBaHutio. OTKPOETCA OKHO, BO3MOXHbIA BUA,
KOTOPOro nokasaH Ha puc.32:

HacTpoikn cBA3W

AT |~ HUHHAR rpakuua
- MONA AnA Beoda
UMCNOBOMD 3H3YEHHR

o
%)
I

Apnpec: 1-

CropocTe: 19200 - ---

HHONKA PacKphITUA
e CIHCKA BO3MONHBLX

3apepuka, mc: 10 - 0..255 HAUEHT
- MexbanToran &
Hanverosanve | 3anepika, MC 5 - 15000 — Aanazok:
napameTpa BOZMIHHEX

ZHAYEHUA

Terywee auausiwe — | ] CBpocyTh HAacTpoiikn nogknioueHuA
NAPaMETPE

OTMEHA  OK

Puc.32. Bug okHa peaakTnpoBaHusa 3Ha4YeHun YCTAaHOBO4YHbIX NapamMmeTpoB.

- HaXkaTb Ha none AN BBOAA YMCIOBOro 3HAYEHUs: B HMXKEN 4acTu aKpaHa
cMapTdopa oTKpoeTca LnudpoBasa KnaBuaTypa;
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- BBECTU Tpe6yeM0e yucrioBoe 3HaydeHme B none YCTaHOBOYHOIO
napamMeTpa " HaXaTb KHOIKY <OK>, okHO peanakTmpoBaHNA 3aKpoeTCA,

- B [OYEpPHEM OKHe MNpaBee HaMMeHOBaHWUS YCTAHOBOYHOrO NapameTpa
HayHeTcs oToOpaXkeHne ero OTpeaakTUpoBaHHOIo 3HavyeHus (puc.33):

=  HacTpoiiku cBA3u ® :

Agpec: 2
CkopocTb: 19200
3anepxka, mc: 10
Mex6aliToBas
3a4eprKKa, Mc:

U3M.

° 3anuce @ 0

Puc.33. Buna otpeaaktMpoBaHHOro 3Ha4eHUA B AOYEPHEM OKHe.

- NMOAHECTM CMapT(OH K KPbILLKE pacxogomMepa U O0XAATbCH OKOHYaHMS
npouecca 3anucu B nNamsaTb npubopa OTpeaaKTUPOBAHHOIO 3HAYEHMUS
yCTaHOBOYHOIoO NapameTpa;

- HaXkaTb KHOMKY ° n ybeguTbCH, YTO YCTAHOBOYHLIN NapameTp umeet
Tpebyemoe 3HaveHue.

4.2.3. OkHO «O npubope»
Bua okHa O npubope nokasaH Ha puc.34:

= 0 npubope ®

Vzljot 41.85.20.03 N°: 14200321

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

KO-: 0.17 PO-: 0.0

K1+: He yer. P1+: He ycr.
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%
Cpep. pnanasoH: 100.0% - 100.0%
Bonbuw. gnanasoH: 700.0% - 100.0%

OTtceuka 1: 0.1%
OTtceuka !: 0.2%

Puc.34. Bug poyepHero okHa «O npubopey.

37

// B3/ET



B okHe oToBpaxatTcsa 3HadeHuss n 06o3HayYeHnsa crneayrowmx napa-
METPOB:

- Bepcua N0 pacxogomepa;

- Ne — cepuiHbIM HOMEpP pacxogomepa;

- Dy — onameTp yCrnoBHOro Npoxoda pacxoaomepa;

- KCH — koHTponbHasa cymma Bcen HacTpoedHon 6a3bl npubopa;

- KCIN — koHTponbHaga cymma MO npunbopa;

- Pexxum — TekyLimi pexxmm paboTbl pacxogomepa;

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

- KP1, KP2 — koHCTaHTbl npeobpasoBaHus yHMBEpPCarbHbIX BbIXOL4OB (ecnu
yHMBEpCarnbHbIN BbixO4 paboTtaeT B 4aCTOTHOM WUIIM UMMYSIbCHOM pPEXu-
Max);

- Man. gnanasoH, Cpea. agnanasoH, bonbw. AManasoH — rpaHuubl Ka-
NMBPOBOYHBIX ANana3oHOB;

- OTceuka M, OTceuka WV — oTceuku no pacxony.

4.2.4. OKHO «TeKywme namepeHnsa»
Bug okHa Tekywme nsmepeHus nokasaH Ha puc.35:

=  Tekywue usmeperns @

RData: 4 uroH. 2021 r. 11:47:03
Hapa6oTtka: 71402 4: 56 M

Pacxop,
Q, n/muH: 0,000
Q, M3/4: 0,000
06beM

V+, M3: 374366,248640
V-, M3: 0,498195
Vobu., m3: 374365,750445

OLwnbKM

Myctas Tpy6a
HekoppekTHas onopa

Puc.35. Bua noyepHero okHa «TeKyLwiue uamepeHus».

B okHe oToGpakatoTcsa 3HavyeHust U 0603HaYeHUs creagyrwmx napa-

METPOB:

- OaTa — Tekywune gaTta u Bpems;

- HapaboTtka — Bpemsi HapaboTku pacxogomepa;

- Q, n/MuH 1 Q, M3/4 — TeKyLLIMIN OGBEMHBIN pacxos;

- V+, M3 — HakonneHHbI 06bem Ans NPsSMOro HarnpasneHus:;

- V-, M® — HakonneHHbI 06beM AN obpaTHoro (peBepcuUBHOro) Hanpasre-
HUS;

- Vobu., M3 — HaKoNMNeHHbIN 06LLMI 06BbEM.
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Obwmn obbem paccunTbiBaeTCs Kak anrebpanyeckass cymma Hakonmn-
NeHHbIX 06 bEeMOB 418 NPSAMOro U 06paTHOro HamnpaBneHusl.

Mpn otcytctBum HC B rpynne Owmnbkm oTobGpaxaeTtcs coobuieHue
Owubok Hem.

Ecnun dukcmpyetcsa HC, To oTobpaxkaeTca COOTBETCTBYHLEE CO06-
weHue. lNepedeHb coobuieHnn, oTobpakaeMbiXx B OKHE Mpu dukcaumnm
HC, npuBeaeH B pasgene 2.10 gaHHoro PykoBoAacTBa no akcnnyaTauumm.

4.2.5. OkHO «BbIxoabi»
Bua okHa Bbixoabl nokasaH Ha puc.36:

Bbixop 1

Tun: Umn. AKT. ypoB.: Hu3k.

F I'y: 1.340847E-26 Vmnynbc, Mc: 1
Fmakce, I'y: 2 KP1, umn/n: 37,00
Ceasb: [V]

Bbixop 2

Tun: Yact. AKT. ypoB.: Hu3K.

F l'y: 0.0 Wmnynbc, Mc: 22
Fmake, I'y: 27 KP2, umn/n: 88,00
Ceasb: [Qf

TecToBas yacToTa
F1,ly: 0.0 Pexxunm: Bbikn.
F2,ly: 0.0

Puc.36. Bua noyepHero okHa «Bbixoabi».

B okHe oToGpaxatoTcsa 3HayeHust 1 0603HaYeHns cregyrowmx napa-
METPOB:
- Tvn — TN yHMBEpCcarnbHbIX BbIXOAOB;
- AKT. ypOB. — aKTMBHbI/ YPOBEHb BbIXOAA;
- F —yactoTa curHana Ha BbIXoAe;
- UMnynbc — 0nnTensHOCTL UMMYIbCa;
- Fmake — MakcMmanbHO AoNycTMMasi YactoTa Ha BbIXOAE;
- KP1, KP2 — koHCcTaHTbl npeobpa3oBaHus;
- CBA3b — CBA3b N0 06BLEMY U/Mnn pacxoay;
- F1, F2 — TecTtoBbl€ YacTOThl;
- Pexxnm — TecToBbIV PEXMM YaCTOTHOIO BbIXOAA.
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4.2.6. OkHO «HacTpomnku cBA3n»
Bua okHa HacTtpounku cBA3m nokasaH Ha puc.37:

=  HacTpoWku cBA3sm ® :

Appec: 1
CkopocTb: 19200
3apepxka, mc: 10
Mex6aiToBas
3afiepxKa, Mc:

Puc.37. Bua poyepHero okHa «HacTpouku cBasn».

B okHe oToGpaxatoTca 3HayeHust 1 0603HaYeHns criegyrowmx napa-
METPOB:
- Agpec — agpec npubopa;
- CKOpOCTb — CKOPOCTb OOMEHa,;
- 3apepxka — BpeMs OXXnaaHusa oTBeTa;
- Mexx6anToBas 3agepKKa — 3afepxka nepegaydn gaHHbIX OT npudopa.

4.2.7. OKHO «[lon. HAaCTPONKN»
Bua okHa [lon. HaCTPOMKM nokasaH Ha puc.38:

=  Jlon. HaCTPOWKM @

Onpeg. nycT. Tpy6bl: Bk
Onpeg. KHI: Bbikan.

Peakuyusa Ha KHIT:
Q = 0, FBbix = FMakc

Peakunsa Ha MarHur:
Q = 0, FBbix = FMakc

Puc.38. Bua poyepHero okHa «[lon. HAaCTPOUKU».

B okHe oToGpaatoTcsa 3HavyeHust 1 0603HaYeHUs creagyrwmx napa-

METpPOB:

- OnpeAa. nycTt. TPyObI — omKcaumnsa OTCYTCTBUS XMOKOCTU B TpybonpoBoae;

- Onpea. KHIM — dukcauma koga HyneBoro noteHuuana;

- Peakunsa Ha KHI — peakuunsa npubopa Ha douKcMpyeMbli KOA HyreBoro
noTeHuuana;

- Peakuma Ha marHuT — peakums npubopa Ha pmkcnpyemoe BO3gencTane
MarHuTa.
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4.2.8. OKHO «[lnarHocTUKa»
Bua okHa [lnarHocTmka nokasaH Ha puc.39:

=  [uarHocTuka ® :

MycTtasa Tpy6a

Tekywun kop ALIM: 66
ATanoHHbIN kog ALLM: 67
OTceuka, %: 80

HyneBoi noTeHuuan
Tekywun kopg;: 21

Mopor: 20
ConpoTuBneHue KaTywiek
Tekyuiee, OM: 871537.7

McxopHoe, OM: 28.448492

YpoBeHb onopbl
Tekywmnn: 5094.0

ATanoHHbIN: 1746742.0

Punc.39. Buag noyepHero okHa «[lnarHocTukar.

B okHe oTobpaxatoTcsa 3HaYeHUs n 0603HaYeHns cneayroLmnx napaMmeTpos:

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 MOPOroBbLIN KO HYNEeBOro noTeHumana, npwm
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 KaTyLLUEK,;

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

4.2.10. OkHo «O nporpamme»
Mocne HaxaTus Ha KHOMKY B B MPaBOM BEpPXHEM Yriy rmaBHOro okHa
NPUINOXeHUs nosiBNseTcs NyHKT meHio O nporpamMme, No3BoONSHOLLMIA Bbl-

3BaTb OKHO C MHopMaumen 06 yCTaHOBNEHHOM B CMapTdOHe Npuroxe-
HUK (puc.44):
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Nant M NFC
1.0.0

AO Banér
2023

OK

Puc.44. Bupg 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.BpemavHepummn | ememeemeeeeeee | e 10 MUH.
8. Pexxum paboTbl - -

AKTUBHbIN AKTUBHbIN

OKOHEYHOro Kackaga

* - NpU TUNOBbLIX 3HAYEHUAX YCTaHOBOYHbIX NMapamMeTpoB BbIXOOO0B pacxono-

*%*

*k*

Mepa 1 TunoBon HacTporke Tennosblumcnutenen «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 TennoBbluncnntTenu mucnonHeHnn TCPB-024(M),
-025, -027, -042 nopknoyaTh K Bbixogy Ne1 pacxomomepa, yCTaHOBMB B
TEeNnoBbIYMCNNTENE COOTBETCTBYHOLLEE 3HAYEeHUEe 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 NMPUEM cuUrHana peBsepca;

- NPV NPSIMOM HarnpaBsfeHNn NoToKa;

*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 3Ha4YeHUSA 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.8
re2_er.xxxLFM6_docl.6
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